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IIpenucioBue

OsHa w3 TIAaBHBIX 3aJlad TOJATOTOBKH CTYJIEHTOB K Oyiyieir mpodeccnoHaIbHO
JIeATEJIbHOCTH ~ CBsi3aHa ¢ (pOPMHUPOBAHMEM MPAKTUYECKUX YMEHW ¢ HABBIKOB,
COCTABJISIONINX OCHOBY TexHojioruu tpyia yuuress. Hacrosmmuit VMK opuenTupoBan
Ha TBOPYECKOE OCMBICJICHUE CTYJICHTAMHU TEOPEeTHUYECKUX 3HAHWH 110 METOJMKe
IIPEIOIaBaHNsST MATEMATUK.

Yuebnass aucnuiuinHa — «MeTonuKa — mpernojaBaHusd — MaTeMaTUKH»  OTHOCHTCS
K  YUCIy  [eJaroTMYecKuX  JIUCIUIIMH W U3y4YaeTcd  CTYJAEHTaMU,  yIKe
MOJIyYUBIIIUMHU  OIPEJIE/IEHHYI0  (PUI0cOdDCKYIO, TeIaroruuecKyio, IICUXOJOINIeCKYIO,
OOIIEeIMTAKTUIECKYI0 U MATEMATHYECKYIO TIOJAIOTOBKY. OTHU 3HAHWUS CTYJIEHTOB
CUCTEMATUYIECKN WCIOJB3YIOTC B KypCe METOJMKH IPENOJaBaHud MATEeMATUKA U
HaXOJAT CBOH BBIXOJ B IIPAKTUKE O0YYEHUs ITKOJIbHIKOB.

Crpyktypa 9YMK:

1. Teopermyeckuit paszjesr, coepKalyii HeOOXOUMbIE TEOPETHICCKUE CBEJICHUSI.

2. [IpakTuyeckuii pasaes, comepKalinii MaTepuasl sl IPAKTUIeCKUX 3aHATHH.

3. Pazen kKouTposia 3naHmii, co/iepKalinii BOIPOCHI K 9K3aMeHY U TEeCT.

4. BeroMoraTe/IbHBIN pa3jiest, cojepKaliuii peKOMEHIyeMYIO JINTEPATYPY.

Buaunrepaoe Mecto B DYMK 3aHuMaOT BOIPOCHI, CB3aHHBIE ¢ (DOPMUPOBAHHEM
TBOPYECKOI'O IOJX0/a K OOYyYEeHHI0 MaTeMaTHKe, YMEHHEM OIEHUBATDL pPa3/JUIHbIe
CUCTEMBbI W3JIOXKEHWS MaTepuajia ¢ TOYKH 3PEHUsd TeJJAarOTUKU, IICUXOJIOTUH,
qumaktukn. Ocoboe BHUMaHWE B TOCOOMU  YJIEJISIETCS PACCMOTPEHUIO  BOIPOCOB
110 BBIPpAOOTKE TPOdheCcCHoHANIBHBIX HABBIKOB M IMPUEMOB PabOThl, YMEHUIO BECTU
HayIHO-UCCJIEOBATEBCKYIO JIeATETHHOCTh, 00paIaTbcd ¢ TEXHUIECKUMH CPEJICTBaAMU
obyuennus. [Tocobue comepKUT TEOPETUIECKNiT MaTepuasI 1o OOIUM BOIIPOCAM METOIUKN
[IPEIOJIABAHNS MATEMATUKH M BOIIPOCAM YACTHON METOUKU IIPEIO/IABAHNS MATEMATUKH,
3aJIaHud JIJId MPAKTUICCKUX U JIA00PATOPHBIX 3aHATUN, CIUCOK JIMTEPATYPbLI, KOTOPbIA
IIOMOXKET TIOJITOTOBUTHCS K CEMUHAPCKUM 3aHATHUAM 110 METOJUKE IPEIoaBaHusd
MaTeMaTUKHU, K 3adeTaM U K3aMeHaM.
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B nocobun paspaboranbl npakTuueckue u JjadopaTopHbie 3aHATHs pas3jieioB «Ooias
METOJUKa» U «qaCTHaﬂ METOAUuKa» II0 TeMaM KypcCa «MeTO,ZLI/IKa IIperoJaBaHm A
MaTeMaTuKuy». [leb MpakTudecknx 3aHATHNH COCTOUT B (POPMHUPOBAHUHU Yy CTYJIEHTOB
CJIeTYIONINX YMEHWI ¥ HaBBIKOB: ITPOBOJAUTH aHAJIN3 yIeOHO-METOIMIECKON JIMTEPATYPbI
[0 MaTeMaThKe, aHAJU3UPOBATH OTJEIbHBbIE TEMBI IIKOJHHOIO Kypca MaTeMaTHKH,
IJIAHUPOBATH y4ueOHYI0O Da0OTy U Y4YeOHbI MaTepuaj I0 MaTeMaTHKe, ITPABUILHO
BBIOMpATH MeTOJIbl, (POPMBI M CPEJCTBA OOyYeHUs I KaXKJIOH KOHKPETHOW TeMbI
C Yy4dY€TOM MHIUBUAYaJIbHBIX OCO6€HHOCT€I71 yYdqaniuxXcd C IeJIbI0 aKTHBU3alluu HX
[TO3HABATETILHON JeATeTbHOCTH, 3HAKOMUTHCS C OCHOBHBIMU METOJaMU DENIeHus 3a/1ad,
OIIEHWBATH PAOOTHI YUAIUXCsd, AHAJIU3UPOBATH YPOK, IUIAHKPOBATH H IIPOBOJNUTH
BHEKJIACCHBIE ~MEPOIPUATHA 110 MaTeMaThKe B INKoJie. DBayKHO OTMETUTH, H|TO
HpeﬂﬂaFaeNIbﬂU/I MaTepHuaJl OIIMPaeTCd Ha COBPEMEHHbIC ITOAXO/Ibl K M3YYCHHUIO METOJIUKHU
IIpernoJaBannud MaTeMaTUKH.

9YMK paspaboran B coorBercTtBun ¢ tpedbopanumamu OCBO 1-02 05 01-2013
Ha ocHoBanuu ydeOHoro mrana PM-24-19/ya. or 30.05.2019 m ywebmoit mporpaMMel
Y/1-19-002-20 ot 29.05.2020.
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O nporpamMme y4eOHOI AUCIHUATIINHBI
«Meroauka nperiojaBaHusi MaTeMAaTUKN»

Crpykrypa colepzKaHug y4IeOHOH  AUCIUIINHBI — «MeToanka IpernojgaBaHus
MaTeMATUKNI» OCHOBaHA Ha U3YYeHWHM JBYX TPAJUIMOHHBIX PA3JEJ0B:  00Ias
MeTOJIMKa ¥ creruajibHas (dacrHas) Merojuka. CojeprkaHue yIeOHON MCIIUTLINHBL
[IPEJICTaBJIEHO B BUJIE T€M, KOTOPhIE XapaKTePU3YIOTCs OTHOCUTEIBHO CAMOCTOSTE/IbHBIMI
JUIAKTUIECKAME €IMHUIIAMU COIEPIKAHMSA.

Comepzxanne yueOHOI guciuiinabl « MeToanka IpenogaBannsg MaTeMaTHKIy TECHO
CBSI32HO C TaKUMHU yIeOHBIMHU JucnuiuimHamu, kKak <«l[lcuxomormsi», «Ilemarorukas.
Jnsg  wm3ydenuss ydebnoit jgucnuiimHbl  «MeToguka mpernojaBaHusg  MaTEeMATHKN»
HEOOXOIUMO TaKyKe HaJuIhe Yy OOyJalomnuXcsd aKaJeMUIeCKUX KOMIIETEHIIWH 110
YUIEeOHBIM JIUCIUILINHAM «DJIeMeHTapHasd MaTeMaThKay, «DJeMeHTapHas MaTeMaThKa 1
IPaKTHKYM II0 PEIIeHnio 3a7ad», «BBemenne B MaTeMaTukys», (hbOPMUPOBAHIE KOTOPHIX
HEOOXOMMO 00ECIIEYNTh B PaMKax KOMIIOHEHTa YUPEXKJICHUs BBICIIEIO0 00Pa30BaAHUA.

Ileavro  mnpenojaBanusg — y4eOHOH — JUCHUILIMHBI — sBJdeTCd  (POPMHUPOBAHUE
PO EeCCUOHATBHBIX KOMIIETEHIINNH YUUTe/IsI MaTeMaTUKd B YCJIOBHAX COBPEMEHHOI'O
00pa30BaTEILHOIO IIPOIECCA.

OcHOBHBIMEI 3a0a4aMu YIeOHON NUCIUILIAHDBI SIBJISIOTCSI:

— OCO3HaHHE POJU ODOIIero MaTeMaTUIeCcKOro o0Opa30BaHWsA B PEIleHUn
3aJlad  COBPEMEHHOIl 00I1eodbpa3oBaTeIbHON IMKOJIBI, 3HAYEHHs MaTeMaTUKH KakK
00111e00pa30BaTEILHOIO IIPEJIMETa, IICUXO0JIOrO-1I€IarOTNIeCKIX OCHOB €ro M3y4eHUsd,
3aJad W IeJeil mIpenojaBaHUsl IIpeIMeTa Ha pa3HbIX YPOBHSAX €ro M3yYeHHsd
IIKOJIbHUKAMI;

— opMupoBaHHEe MPEJACTABACHNE 00 OCHOBHBIX METOMUYECKUX KOHIEIIIAAX
HIKOJIbHOTO MaTeMaTHIECKOro 00pa30BaHUsA M IOJIX0JaX K OTOOPY, CTPYKTYPUPOBAHUIO
U CUCTEMATHU3AINH COJIEPIKAHUSI;
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— O3HAKOMJIEHHE CTYIEHTOB C COJEepKaHHeM BCEX KOMIIOHEHTOB METOIIIeCKOit
CUCTeMBbI O0Oy4YeHus MaTeMaTHKe B WX COBPEMEHHONl TPaKTOBKE, TpPeOOBAHUIMUI
o0pa30BaTeIbHBIX CTAHIAPTOB, C COJAEPKAHMEM IPOrpPaMM, YIeOHHKOB U yUIEOHBIX
mocobnii 1Mo MareMaThke Il 00Ieo0pa30BaTeIbHBIX yIPEXKICHW, HMePCIeKTUB U
HaIpaBJIEHNII UX YCOBEPIIEHCTBOBAHUSI Ha Pa3IMIHBIX YPOBHAX;

— obecrrevenne TJIyOOKOTO YCBOEHHUsI CTYJIEHTaAMU COJEPIKaHUS IMKOJIHHOTO Kypca
MaTEeMATUKU ¥ TOHIMAHUsT OCHOBHBIX METOIMYIECKUX e, 3aJI0’KEHHBIX B HEM;

— OBJIaJICHNE KOHKPETHLIMU 3HAHUAMHM IIO O6H_I‘eI71 Teopuu M METOJUKE OpraHu3alinu
0o0y9eHms MIKOJIBHON MaTeMaTHKe;

— BBIpabOTKA y CTYJIEHTOB NPOMECCUOHAJBHBIX YMEHHiIl M HaBBIKOB Ha yPOBHE
Tpe6OBaHI/II71 rocyJapCTBEHHbIX CTaHI1apTOB K IIperoJaBaHNIIO MaTeEMaAaTUKN B
00111e00pa30BaATEIbHBIX YUPEKICHUAX;

— (bopMupoBaHEe TBOPYECKOT'O T0/IX0/a K PENIEHUI0 METOIUIEeCKUX ITPOOJIEM;

— oOy4eHre CTYIAEHTOB IpUMeHeHuo Hanbosee 3POEKTUBHBIX METOIOB, CPEJICTB U
OPraHU3aIMOHHBIX (hOPM 00yUeHUs TTKOJLHUKOB MaTeMATHUKE, MCIOJH30BAHUIO B CBOEM
JIeATETbHOCTH HOBBIX TEXHOJIOTHIl O0yUeHUd;

— dopMHUpOBaHHE YMEHUN BECTH MCCJIEI0BATEIbLCKYIO IedTeIbHOCTD, PE3YIbTAaThl
KOTOpOﬁ HaXOAdAT HEIIOCPEACTBEHHOE pPa3BUTHE B KYPCOBLIX, AUIIJIOMHBIX WM HayYHbIX
paboTrax;

— BBIPpADOTKA YMEHU{l BUJETH COBPEMEHHBIE MPOOJIEMbI METOJIUKH U3yYEHUs
MaTEMaTHUKNU B IIKOJIE 1 HaXO/JUTH IIYTU PEIICeHUA 3TUX Hp06ﬂ€1\/1 AaJICKBAaTHO BO3PaCTHBIM
OCOOEHHOCTSIM  YUAIAXCsl, IIPOTHO3MPOBATH PE3yJbTaThl  CBOEH  I1eJarormdIecKoi
JIeSITeJIbHOCTH U KOPPEKTUPOBATH €€ Ha OCHOBE KPUTHUIECKOI'O aHAJI3a.

OCHOBHbIMI/I MEeTOJaMM, TEXHOJIOTIUAMU O6yLIeHI/IH, OTBCYAIOIMMU IICJIAM HN3YYCHUA
y9IeOHOM JTUCITUTIINHBI, ABJISTIOTCS:

— MeTO/bI MPObIeMHOrO 0OyUeHus (IPOOJIEMHOE HM3JI0KEHUEe, IaCTUIHO-TIONCKOBBII
MeTOJ:[)7 peajmm3yeMbi€ Ha JIEKIITUOHHbIX 3aHATUAX]

— [PHUEMbl OpraHu3aluy yIeOHO-UCCTIETOBATEIbCKON JIeATETbHOCTH, TEXHOJIOTUN
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MOJIYJIbHOIO  OOyYeHUs, peaju3yeMble Ha  NPAKTUYECKUX 3aHATHAX U  IpHU
CaMOCTOSITEJILHOI paboTe;

—  MOJIeJIMPOBaHWE  CTyJAeHTaMu  parMeHToB  Oyiayiieir  mpodeccrnoHaIbHOI
JAeATE/IbHOCTU, IIPOBEJCHUEC JUIAKTUICCKUX UI'D;

—  WCIIOJIb30BaHWE BHUJIEOYPOKOB KOHKypCa <«Y4UWTeNb roja», (QparMeHTOB
BHJICOYPOKOB, 3allMCAHHBIX BO BpeMs IeJarOrdYecKoil IMpPaKTUKUA CTYIEHTOB Ha

CEMUHAPCKUX U JJADOPATOPHBIX 3aHATHAX;

— JINYHOCTHO-OPUEHTUPOBAHHOE 0o0ydeHune (0OydeHHe B COTPYAHUIECTBE, METOJ
POEKTOB, jind depeHnupoBaHHoe 00yIeHne u Jp. )

—  UCHOJIb30BaHWE COBPEMEHHBIX WHQOPMAIMOHHBIX (mekmuu ¢
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX JIEMOHCTPaIlUil, 3JIEKTPOHHBIE JIEKIIUM B peXKUMe

TEeXHOJIOI'UIA

CJIAfJI-1II0y WM C WMCIOJb30BAHUEM MYJIbTUMEJINA, SJIEKTPOHHBIE KOHCIIEKTHI U Oa3bl
JAHHBIX U JIP.), UCIOJIB30BAHNE AYJIN0 U BUIEO TEXHUKH.

B mpomecce oOydeHust CTyJeHTOB I€1€CO0OPA3HO KCIIOJIH30BATh COBPEMEHHbBIE
TEHJICHIIMA B Pa3BUTUU METOJMKHU IIPEIojJaBaHusl MaTeMaTUKH U  IICUXOJIOrO-
I1eIaroruvecKue 3aKOHOMEPHOCTH (POPMUPOBAHUS 3HAHUIA.

«Merouka

B pesysbrare yIeOHON  JUCIUILIMHBI

MaTEeMaTUKMW» CTYACHT JTOJIZKEH:

U3y4YeHUs [IpeIojlaBaHu A

3HAMb:

— IIeJIX U 33J]a9U CPEJIHEr0 MAaTEMATUIECKOTO 00pa30BaHN;

— TEOPETUYIECKUE IOJIXO0/Ibl, COBPEMEHHbBIE KOHIIEIUN 00yYEHUsT MATEMaTHKE;

— 0o0IIIue OCHOBBI METOJIMKY IIPEIOIABAHNS MATEMATUKH;

— IICUXOJIOTUYECKNE OCOOEHHOCTU OOYUYeHUsI MaTeMaTHKE;

— COBPEMEHHBIE TIeJArOIIIeCKNe TEXHOJIOTNN 00y IeHnsT MaTeMaTHKE;

— GOopMbI U METOJIbI OPraHU3AIMA BHEKJIACCHON ¥ BHENIKOJILHONH pPabOThI 110
MaTeMATHUKE;

— QopMBl  KOHTPOJII, KPUTEPUU OIEHKH YPOBHHA
chopMUPOBAHHOCTU YMEHUN YUAIUXCS 110 MaTeMaTUKe;

ycBOEHUA 3HAHU n
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Yymemss:

— IIpUMEHATb CUCTEMY 3HAHUIL O 3aKOHOMEPHOCTAX W AUJAKTHYICCKUX IIPUHIUIIaX
OpTraHM3aIu yIeOHOTO POIEcca 0 MAaTEeMATHKE;

— UCIOJIb30BAThL MPUHIMIBI, METOIbI, (OPMbI M CpEJICTBa y4YEOHONH U HayIHO-
HCCJIEIOBATE/ILCKON paboThl B cdepe MaTeMaTHuIeCcKoro 00pa3oBaHuUs;

— IPUMEHSATH METOJbl METOMOJIOIHIECKOr0 ¥  HayJIHO-METOJNIECKOTO aHaJIM3a
COJIEPYKAHUS U CTPYKTYPbI YUEOHBIX CPEJCTB 110 MaTEMaTHKE;

— HUCIIOJIB30BaTb 3HaHUA, KOTOPbIE OTHOCATCA K COBPEMEHHBIM TEXHOJIOI'MAM O6yquI/IH
MaTeMaTHKe;

— IPUMEHSATHh METOAUKY U3yUIeHUs] MaTeMaTHIeCKUX TOHATHI, TEOPEM, J0Ka3aTeIbCTB
U PeIeHust 3a,/1a5;

— OPraHnu30BbIBaTb O6paSOBaTe.HbHO—BOCHI/ITaTeJIbeIfI IIporecc O6y‘{eHI/IH MaTeMaTHuKe
JUIS  PA3JIMIHBIX BO3PACTHBIX TPYIINT YUAIIUXCdA, Ha Pa3HbIX CTYHEHSIX U HPOPUIAX
o0yveHns U B Pa3HBbIX THUIAX 00Pa30BATEIbHBIX YUPEKICHUI;

saadems:

— crocobamMu  OpHEeHTAIlMM B TPOMECCHOHAJBHBIX HCTOYHUKAX UH(MOPMAIIH
(>KypHaJIBI, caiiTbl, 06pa30BaATEIbHBIE OPTAJIBI U T.11.);

— Pa3JIMYHBIMU CPEJICTBAMU KOMMYHHUKAIMH B NPOQECCUOHAIBLHON I1e1arormIecKoit
JedTeJIbHOCTH;

—  crocobaMu  COBEPIIEHCTBOBAHUSA — MPO(ECCHOHAIbHBIX 3HAHWI U YMEHUi
IyTeM UCIOJb30BaHUs BO3MOXKHOCTEHl UHMOPMAIMOHHON cpejibl  00pa30BaTEIbHOIO
yUpeKIeHusI, paiioHa, 00/1acT, CTPAHbI;

— MeTOJaMMu METOJO0JIOT'MIECKOI'O0 WM Hay4IHO-METOJIUYIECKOI'O aHaJIhn3a COAEP2KaHUuA U
CTPYKTYPBI YIE€OHBIX CPEJICTB IO MaTEMATHKE;

— COBPEMEHHBIMH 1€/ IArOTTICCKIUMU TEXHOJIOTUAMU O0YICHUS MATEMATUKE;

— MerojamMu  y4eOHOH U  HayJIHO-UCCJIE0BATENbCKON  paboThl B cdepe
MaTeMaTHIeCKOro 00Pa30BaHUSI;

— MEeTOJ/IaMHU OpTraHU3allli BHEKJIACCHON M BHENIKOJILHON PabOThI 110 MaTeMaTHKE;

— HaBBIKOM (DOPMHUPOBaAHUS MTPOMECCUOHATBHON CAMOOIEHKH JIeITEIbHOCTH.
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Yeneraoe OCBOCHHE CHUCTEMBI 3HaHHﬁ, yMeHHfI, HaBBIKOB 110 yqe6H0171

gucriiinae  «Merojiuka  mpenojlaBaHug  MATEMAaTUKH»  IO3BOJIAT  CTYJ/IEHTaM
JIOCTUTHYTb TTPOMECCHOHAIBHO-METOIMYECKONl I'PaMOTHOCTHA, TOTOBHOCTHU BBITOJIHATD
POECCHOHAIBHO-METOIMIECKYIO  JIeATETbHOCTh B YCJIOBUSAX  COBPEMEHHOIO
00pa3o0BaTEILHOTO MIPOIECCa.

B pamkax JeKIIMOHHOTO Kypca JIOJKHBI (POPMUPOBATHCH KOHIENTYAJbHbIE B3TJISIbI
Oyaymux y4aureseil Ha mpobJieMbl MIKOJILHOTO MATeMaTHIeCKOro OOpa30BaHUs. 3aJIatn
JIEKIITMOHHOT'O KypCa 3aJI0KUTh OCHOBBI MTPO(reCCHOHAJIBLHOTO OTHOIIEHUS K YKa3aHHBIM
B IIpOorpaMMe BOIIPOCaM, JIaTh BCECTOPOHHIOID XapaKTEPUCTUKY HU3YyUIaEMbIX ITPOOJIEM,
[IPEJICTABUTh AHAJUTHIECKAN 0030D BO3MOXKHBIX TIOJXO/IOB K MX PEIIEHUIO.

[IpakTuyeckne 3aHATHS JIOJKHBI OBITH HAIPABJIEHBI HA IMPUOOPETEHHE CTYIeHTaMU
HABBIKOB HCII0JIb30BAHNUS MOy YeHHBIX TEOPETHIECKNX 3HAHUN IIPU PEINeHNN KOHKPETHBIX
METOIMIECKUX 3a/1a4. VIX cTpyKTypa U cojiepzKanue, a TaKyKe OpraHu3alius U IPOBeIeHne
JIOJIPKHBI COJIEHCTBOBATH PA3BUTUIO WHJIUBUIYAJIHLHO-TBOPUYECKUX CIIOCOOHOCTEN KayKI0T0
CTY/IeHTa, TPUOOPETEHUIO HABBIKOB CAMOCTOATE/JILHON paboThl, B TOM YHCIE U
HCCJIeIOBATE/ILCKON. [Ipr TOM 3aHATHA JOIKHBI OPUEHTHPOBATHCI Ha, MPOLYKTUBHOE
WCIOJIb30BAHUE COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTUHl M TEXHUYECKHX CPEICTB
o0y eHus.

Ha  npaktumyeckmx  3aHATUAX  CTYJAEHTHI  3HAKOMATCA  C  COJIEPYKAHUEM
00pa3oBaTEILHOTO CTAHJApPTa [0 MaTeMaTUKe, YUeOHBIX I[IPOrpaMM, yIeOHUKOB WU
y9IeOHBIX [TOCOOUIT; aHATU3UPYIOT METOIUKY IIPEI0/IaBaHNs KOHKPETHBIX TEM MIKOJIHHOTO
Kypca B pasHbix YMK (yueOHO-METOIMYIECKHX KOMIUIEKCAX); y9aTCs IJIAHUPOBATH
y4IeOHBINl MaTepwas; 3HAKOMITCA C WPUHIUIAMHA IOCTPOEHUs CHCTEMBI 3aJad 110
OT/IeJIbHOM TeMe W Pa3pabOTKM JIUJAKTUYECKHX MaTepUasioB; OOCYXKJAIOT ITPOOJIEMbI
opranmusaiuu o0ydeHrs Ha YPOKAaX Pa3HbIX TUIOB, (POPMbI KOHTPOJISI U OINEHKU 3HAHUI

yUaImXcesd, TPo0IeMbl BHEKIACCHON PaOOTHI IO TIPEIMETY.
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JlabopaTopHble 3aHsITHS IPOBOSTCS TI0 TOATPYIIIIaM U J0JIZKHBI BKII0YaTh AKTUBHBIE,
IIPaKTUKO-OPUEHTUPOBAHHBIE BUJIbI JIESITEJIbHOCTH, HallpaBIeHHbIE Ha (HOpMHUPOBaHUE
YMEHUI U HABBIKOB CAMOCTOATEILHON TIeJIarOrnieckoil paboThl B 00yYeHUN MaTeMaTHKe.
Nx opranuzaiiys JI0JzKHa, CIIOCOOCTBOBATD PA3BUTHUIO METOIUYIECKON KYJIbTYPbI CTY/ICHTA
1 ero npodeccnoHaJIbHON caMOpeaIm3aIliin.

Ha sangaTusx Bcex THIIOB PEKOMEH/yeTCsl M3ydeHHe CTYIeHTaMU MEeTOIUKH PabOThI
ONBITHBIX yYUTeJefl MaTeMaTUKH, IPOBEJIECHNE BCTPEY C YUYEHBIMHU, METOJUCTaMU,
TBOPYECKU PADOTAIOMMUMEU yauTe/siMu, apTopamu Y MK.

Ponb m MecTto AMCIUIUIMHBI B METOJUYECKON U MaTeMaTUIeCKOil IT0JrOTOBKE
OIIPEJIETISIETCS €€ BO3MOYKHOCTAMU B (DOPMUPOBAHUU METOJIUYECKON KOMIIETEHTHOCTH
Oy/IyIIUX yauTeeit.

OcBoenne Kypca <«Meroanka mIpenogaBaHusl MaTeMaTUKH» JIOKHO 00eCcIednThb
dopMHUpPOBaHKE CJIEIYIONMNX KOMIICTEHIIHI:

AK-1. Ymerp mnpumeHsTb 6a30Bble HAyIHO-TEOPETHUECKUE 3HAHUS JIJIsI PEIeHUst
TEOPETUIECKNX U MPAKTUIECKUX 3a/1a.

AK-2. Baagers MeTogamMu HayIHO-II€IATOITYECKOTO HCCIEIOBAHMUS.

AK-3. Brazers ncciemoBaTe/IbCKUMI HaBBIKAMI.

AK-4. Ymersb paboraTh caMOCTOSTETHHO.

AK-5. BbiTh CIIOCOOHBIM MOPOXKIATH HOBBIE Hjen (00J1aaTh KPEATHBHOCTHIO).

AK-6. Biagers MexKIUCIMINIMHAPHBIM IOIX0JI0M IIPU PEHICHUHN IIPOOJIEM.

AK-7. Vmerb HaBBIKH, CBsI3aHHBIE C WCIIOJb30BAHMEM TEXHUYECKUX YCTPOMCTB,
yIpaBJjieHreM nHdoOpMaImeit 1 paboToi ¢ KOMITLIOTEPOM.

AK-8. O6namars HaBbIKAME YCTHON W MICHMEHHONH KOMMYHUKAIINN.

AK-9. YMersb yuuThCsl, MOBLIMIATH CBOIO KBAJIU(DUKAIMIO B TeUeHNE BCEl YKI3HM.

CJIK-2. BoITh €cIIOCOOHBIM K COMMATBHOMY B3aNMOJIEHCTBUIO.

CJIK-3. O6namarh criocOOHOCTHIO K MEXKJTMIHOCTHBIM KOMMYHUKAITASIM.
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CJIK-5. BpITh CIIOCOOHBIM K KPUTHKE U CAMOKDPUTHKE.

CJIK-6. ¥YMern paboTaTh B KOMaHJIE.

CJIK-7. BuiTb  cmocoOGHBIM < K OCYIIIECTBJICHHIO  CaMOOOpa30oBaHUd U
CaMOCOBEPIIIEHCTBOBAHNUS MTPO(ECCHOHATBHON JeATEeTHHOCTH.

[MIK-1.  VYuopaBiagarb  y4eOHO-TIO3HABATEJLHON W YIeOHO-HCCJIEIOBATETHCKOM
JIeSATE/IHOCTHIO 00y IAIOIIIXCS.

[TK-2. Ucnosib30BaTh ONTUMAJIBHBIE METO/IBI, (DOPMBI, CPEJICTBA 00y YEHUS.

[TK-3. Opranun3oBbiBaTh 1 MPOBOINTE YIeOHBIE 3aHATHA PA3JIUIHBIX BUJIOB U (DOPM.

[TK-4. Opranu3oBbIBaTh CAMOCTOSATETHHYIO PAOOTY 00y IAIOIIIXCS.

[TK-11. PazBuBarh y4ueOHBbIE BOSMOXKHOCTUA U CIOCOOHOCTH OOYYAIONINXCS Ha OCHOBE
CUCTEMHON MeJIarornYecKOn JTMarHOCTUKA.

[IK-12. Pa3BuBaTh HABLIKA CAMOCTOSTE/IHLHON PAOOTHI OOYYAIOMMUXCHA C yIeOHOI,
CIIPABOYHOM, HAYIHOW JIUTEPATYPOIl U JIP. UCTOUYHUKAMU UH(MOPMAIIIH.

IMK-13. OpraHn3oBbIBATH u IIPOBOJINTH KOPPEKITMOHHO-TIETAT OTTIECKY IO
JIeSITEJIHOCTD C O0YYaIONIMMUCH.

[TK-14. IpeaynpeRaaTh U TPeoJI0eBaTh HEYCIIEBAEMOCTh O0YYaIONIIXCS.

[TK-15. @opmynupoBaTh 00pa3oBaTe/IbHbIE U BOCIIUTATEILHBIE TIEJIH.

[IK-16. OmuenuBath ydeOHBIE JOCTUKEHUS OOYdJAIONMIUXCs, a TaKKe YPOBHH UX
BOCIIUTAHHOCTU W Pa3BUTHUS.

[TK-17. OcytectBadaTh npodeccuoHaibHOe caMooOpa30BaHUEe U CaMOBOCIIUTAHUE C
1IEJIBIO COBEPIIEHCTBOBAHUSA TPO(ECCUOHATBLHON JIeATe/IbHOCTH.

ITK-18. Oprarm3oBaTh MEJIOCTHBIN e ArOTUIEeCKUIl TIPOIECC C YIeTOM COBPEMEHHBIX
00pa3oBaTETLHBIX TEXHOJIOTUN U MTeJarOTMYeCKIX MHHOBAIUI.

[TK-19. Arau3upoBaTh U ONEHUBATH IeIaTOIMIeCKIe sIBJIEHUST U COOBITUS TTPOIILIOTO
B CBET€ COBPEMEHHOI'O I'yMAaHUTAPHOTO 3HAHUS.
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PacnpegeﬂeHHe AYAUTOPHOI'O BPEMEHU 110 CEMECTpaM:

Kypc / Qbmee | IIpakTuieckme | JIabopaTopHbIe
KOJI-BO | kKoJsimdecTBO | Jlekium

Cemectp 3aHATHUSA 3aHATHUSA
4acoB 4acoB

ke 118 66 32 30 4

3 cemecTp

At 124 60 28 28 4

4 cemecTp

4 S 98 60 30 28 2

5 ceMecTp

D 66 36 16 18 2

6 cemecTp

Dt 144 42 24 16 2

7 ceMecTp

HNroro 550 264 130 120 14

Ha wusydenme yueOHON JIUCIUTLIINHBI

3aHSITUI:

130 wacoB —

«Merouka mpenosaBaHus MaTeMaTHKHI»
oTBojuTcsd Bcero 550 wacoB, m3 Hux 264 dYaca ayauTopHbIX 3aHdaTuit. llpmmepnoe
pacrpejiesieHre ayJIuTOPHOTO BpPEMEHU II0 BHUJIAM

120 gacoB — nmpakTHYECKHe 3aHATHA, 14 9acoB — JJabOpaATOPHbIE 3aHATHUS.

UToroBblii KOHTPOJIb 3HAHWN MPOBOJAUTCS Ha 3aderax (TpeTwii, MsTHIA, IIECTOl

CEMECTPbI) 1 Ha 9K3aMeHax (YeTBepThIi, CeIbMOl CeMecTphbl).

JIEKIINH,
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Conep:kanue ydebHOro Mmarepuaja

Paszdea 1. Obwue ocHo8bl MEMOOUKU 0O6YUEHUS MATNEMAMUKE

1.1. IIpedmem, ueau, 3adavu U MeMOObL MEMOOUKU NPENOIABAHUS
mamemamuru. Ceazb memoduku npenodasaHuslL MAMEMATMUKY C 0PpY2UMU

Hayxkamu. OcHo8HblE Imansv.  pa3dsumus  Memoduky  NPenodasaHUus.
MAMEMAMUKY,  COBPEMEHHBLIE  MEHIEHUUL  MEMOJUKYU  NPEN0IasaHUS
MAMEMAMUKU.

[Ipeamer MerToguky IperojiaBaHust MaTeMaTuKu. MeTojbl MeTOIUKH 00ydeHus
MaTeMmaruke. VlcTopust pa3BUTHsT METOIUKH IIpeIoaBanns MaTeMaTuK. CBsI3b METOIUKI
obyueHnst MaTeMaTHKe C IPYTUME HayKaMu (C MATeMATUKOMN, MeJIarOrUKO, ICUXOJIOTHelH,
dbummocodueit u gap.). OcHOBHBIE HTPOTHBOPEUMs IpoIecca OOyUeHUsT MaTeMaTHKe.
AkryaJibHbIe TPOOIEMbI METOIUKHI IIPEOoIaBaHus MaTeMaTHKA.

1.2. Mamemamurxa xKax Hayxka U Kk Y4yebuwuiti npedmem 8
wkone. Ileau wu codepotcarue o0byuenuss mamemamuxe. Modepru3auus
mamemamuueckozo obpasosarnus. Konuenuus u cmandapm yuebHo20
npedmema «Mamemamuras.

Otamnbl pasBuTusd MareMaTuku. (OCODEHHOCTH COBPEMEHHOI'O STala Pa3BUTHUS
IIKOJIBHOI'O MaTeMaTH4IecKoro obpasoBanusd. llesm obyueHns MaTeMaTHUKe B IIKOJIE.
BsaumocBsisb meneit m  cojep:kaHusi oOpaszoBaHus. TpeboBaHUS K  COJIEPKAHUIO
MaTeMaTH4IecKoro obpazoBanud. PedopMucTckoe JIBUKEHUE 3a  MOJICPHUBAIIIO
MaTeMaTH4IecKoro obpa3oBanusd. KoHienmus u cTapgapT y9eOHOTO — IIpeJIMeTa
«Maremarukay. XapaKTePUCTUKA OCHOBHBIX WIPOIpAMM U Y4YeOHBIX MOCOOMil TIO
MaTeMaTuke i cpejHeii mkojbl. [Ipobsema wHTerpamuu IIKOJIBLHOTO — Kypca
MaTeMaTUKH.

1.3. Ilcuxonozo-nedazo2uveckue o0cHO8bL 0bYueHus  Mmamemamuxe.
Ocrosnbie  dudakmuuweckue nNpuHUuUNG®, 6  nNpouecce  NPenodasaHUs
MAMEMAMUKUY.
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OcobeHHOCTH WMHTEJIEKTYaJIbHOTO PA3BUTUsSI B IOJAPOCTKOBOM Bo3pacte. Mojean
o0ydeHNsT MaTeMaTHKe, I[OCTPOEHHBbIE C YYEeTOM IICHXOJIOTMYECKUX 3aKOHOMEPHOCTEI
YMCTBEHHOT'O Pa3BUTUs ydaruxcsd. JIugakTudecKre MPUHIUAIBI O0yUeHUs] MAaTEMATUKE.
OcobennocTu peau3aluu JIMJIAKTHYECKAX MPUHIAIOB IIPU OOYYEHUN MAaTeMaTHKe B
YCJIOBUSIX CMEHBI TIapaJurM 00pa30BaHUS.

1.4. Obwedudaxmuueckue memodv. o0b6YueHus mamemamure U UL
KAaccuPurauus.

[Ipobstema meTo10B 00ydennst. Knaccudukamnms meto10B 00ydenusi. O0bsCHUTETHHO-
WLTIOCTPATUBHBIN MeToj. Penpomykrusnbiit Meroj. [Ipobiemuoe obyuenue. HacTudamo-
IOV CKOBBIT (aBpHCTquCKHﬁ) Mmeron. HcciienoBaresibckuit  MeTo[ B 00ydeHUN
MaTemaruke. [[porpamymupoBantoe oOytuenne.

1.5. Memodst nayuroz2o0 nodHarusi 68 0byweHuU MamMemamuxe.

OMIUPUYECKHe MeTOJbl IO3HAHWS: HaO/IOJeHWe, OIHUCAHWEe, U3MEpPeHue U
skcrepuMeHT. Jlormueckme MeTobI ITO3HAHUSA: CpPaBHEHHWE W aHaJoOrus; 000OIeHwe,
abCTparnpoBaHre ¥ KOHKDETH3AIWs; WHIAYKIWS W JeJyKIWs; aHadu3 U CHHTE3.
MaremarmdecKkre MeTO/Ibl TTO3HAHMUS.

1.6. Memoduka u3yuerHus MamMemMamuiecKur noHAMuUs.

[Hongrue. Cosepkanue u 00beM MOHATUs. 3aBUCUMOCTb MEXK/Iy 00beMaMU ITOHSTHIA.
Onpenenenne nousaTtus. Kinaccudukarus mnongtuii. PopMupoBaHHe MaTEeMATHIECKUX
MOHATHUN: TICUXOJOTTIECKIE 3aKOHOMEPHOCTU (POPMUPOBAHUS MATEMATUIECKUX TTOHSITHIA,
METOJIMKA BBEJIEHUS MATEeMaTUIeCKUX IOHATUN, IPUMEHEHUE IOHATUN U UX OIIPEJIe/IEHNUI.
Hekoropbie ocobeHHOCTH yCBOEHUsI MaTeMaTUYeCKUX IOHATUH UM UX OIPeJIe/IeHuit
YUIAITIMCS.

1.7. Memoduxa u3y4eHus Mamemamuyeckuxr npediorHceHul.

Maremarudeckne CyKiaeHus n yMo3akjodeHus. OCHOBHbIE BUJIbI MAaTEeMATHIECKIX
Cy>KJeHuii. YcaoBHag ¢opMa MaTeMaTUYeCKUX IpeJjioKeHnit. Yerwipe BHA
MIPEJIIOYKEHIl, 3allUCAHHBIX B yCa0BHONW ¢dopme. CBs3b MeXKJIy HUX HUCTUHHOCTBIO.
Heobxomnmvbre u gocrarounbie yeaous. CyIIHOCTh MOHSTHS JOKA3aTeIbCTBA. MeTob
JIOKa3aTe/IbcTBa TeopeM. Meromka nsydenus reopeM. Merondeckne 3a/1a4u, peraeMbie
IIp¥ W3YyYeHUU TeopeM. Bocnuranme y ydammxcd HTOTPEOHOCTH B JIOKA3aTETHCTBAX.
Merouka oOyveHus: yJqaluxcs TeopeMaM U UX JiokasaresbcTBaM. [lojgroroBka yunress
K JIOKa3aTeJIbCTBY TEOPEM Ha YPOKe.
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1.8. 3adavwu 8 WKOABHOM KYPCE MAMEMAMUKU.

Ponb samaa B obydennn maremaruke. OyHKINN 3ajad B OOYIEHHH MaTeMaTHKe.
OcHoBHBIE dTalnbl B perenHnn 3aaaqu. O0Ime yMeHus 1o pereHno 3aaa4. O0Ime MeToabl
pelennst MareMaTu4deckux 3agad. Kinaccudukanus 3aga4d. Pojib aJropuTMoB n 9BPUCTUK
B oOyueHun pemrennio 3agad. OpraHusaiiusi OOyUeHHS PEIIeHUI0 MaTeMaTHuIeCKAX
zagad. Meroauka oOy4ueHns MIKOJBHUKOB PEIIEHNI0 TEKCTOBBIX 3a/1a9 apuMeTHICCKIM
METO/IOM.

1.9. @opmut op2anu3auuu obyuwenus wmamemamure. Ypox. Ocrosnbie
mpebosarus ¥ ypoxy. Anaaud ypoxa mamemamuxru. Cpedcmea obyuenus
mamemamure. Konmpoas u ouenra 3HaHUll Y4auUTCs.

CoBpemennble (GOpMBI OpraHu3auu o0ydYeHUsl MaTeMaThKe. YPOK. THIIBI yPOKOB.
OcHoBHbIe TpebOBaHUsI K COBPEMEHHOMY YpoKy. OpraHuzalims COBPEMEHHOTO ypPOKa
(rojloBoe MM MOJIYTOJI0BOE IUJIAHUPOBAHUE, TEMATHYECKOE IJIAHUPOBAHKE, MOYPOTHOE
mwanupoBanue). OcobeHHOCTH OpraHu3alu y4eOHOrO IpOIecca Ha PAa3HBIX JTalax
U YPOBHSX OOydYeHHsI MaTeMaThHKe, B pa3IudIHbIX 00pa30BaTEIbHBIX TEXHOJJIOIHUSIX.
CpencrtBa obOydennss wmareMaTuke. lleuaTnble cpejcrBa  00ydeHHs MaTeMaTUKE
(yuebHuk, yuebHOe mocobue, COOPHUKE 3ajad U JIUJAKTHYECKUX MaTepPUAJIOB,
TeTpajd C IeJ9aTHON OCHOBOI, MeTOAMYecKne Mocobusi, yIeOHO-METOIUIECKIe
KOMILIEKCHI ). Jluaakrudeckue TpeboBanus K y4eOHUKY O MaTeMaTHKe KaK OCHOBHOMY
CpeJICTBY OOyd4eHUsl. DJIEKTPOHHbIE CDeJCTBa OO0yYeHHsl MareMaTuke (KOMIIbIOTEPHBIE
oByJarolye 1 KOHTPOJUPYIOIINe IPOrPAMMBIL; 9JIEKTPOHHbIe yuebHuky u T.11.). Cpencrea
HATJISITHOCTH TIPU W3YYEeHUN MaTeMaTHUKU, IHUJIaKTHIeCKHe TPeOOBAHUS K WX KAIECTBY
U WCIOJB30BAHWIO B ydeOHOM Imporiecce. JlucTaHIIMOHHBIE TEXHOJIOTMH OOyYeHHs B
TPAIUIINOHHOM 00PA30BATEIHHOM ITPOTIECCE.

Anamms ypoka. Ero poss B muTeHCcmduKarmmm ydeOHOro mporecca. OpraHusarims
KOHTPOJIsT W OIEHKN 3HAHWil, HABBIKOB W yMEHHUIl IKOJbHUKOB 110 MaTEMaTHUKe, BUJIbI
KOHTPOJIs (TeKyIuil, TeMAaTHIECKHii, UTOrOBbIiT), GOPMBI KOHTPOJIs (YCTHBIE OMPOCHI,
UCbMEHHBIE PAOOTHI, 329€Thl, 9K3aMEHbI, [IEHTPAIM30BaHHOEe TecTUpoBanue). Mertojiuka
paboThl yUuuTe sl O TOJATOTOBKE YUAIMNXCS K YCTHOMY W IHUCbMEHHOMY 3K3aMeHY II0
MaTeMAaTHKe.
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1.10. Jugpgepernuuauyus npu obyuenuu mamemamure 6 cucmeme
0CcHOB8HO020 U 0ONOAHUMEAbHO20 o0bpa3osaHus. Bhexaaccnas paboma no
mamemamure. Opzaru3ayus uccaedosamensbckoti 0easmesbHOCMU YHAULULCA.

[Ipobiiema pa3BuTHA MATEMATUIECCKUX CIIOCOOHOCTEl y MIKOJIHHUKOB.

Buemmnsasa n BHyTpenndasa guddepeHnualus npu oOyIeHUN yUaIUuXcsd MaTeMaTHKe.
OcHoBHOE 0Opa30BaHMEe YUAINIUXCSA, IMOBBIEHHBIH YDOBEHb W3yYeHUs MATEMATHKHA B
ruMHasugx u junesx. Jlomonnurenbaoe obpazoBanme 1o maremaruke. llocrosmnbie u
HEIOCTOSTHHBIE (DOPMBI BHEYPOUHOI pabOThI B paMKax JOIMOJHUTEILHOIO 00pa30BAHMS
no MaremarTuke (KPyKKH, (aKyJIbTaTHBHBIE 3aHATHS, KypPChl IO BBIOODY, 3a09HBIE
MIKOJIbI, OJINMITHAJIbI, KoHbepeHnun u T. 1.). OpraEus3anus HCCIeI0BATEIbCKOI
JIeSITEIHHOCTH YUIAINXCsl, TIOJITOTOBKA K YYACTUIO B HAYYIHO-UCCJIEI0BATENHLCKONM paboTe,
MAaTEeMATUIECKIX TYPHUPAX PA3JIUIHOTO YPOBHS.

1.11. Passumue wMbUWAEHUA U BOCNUMAGHUE YUAUWULCA 6 NPOUECce
obyueHua mamemamure

KommonenTsr MmaTemaTutdeckoro MpliiieHust. KatecTBa MaTeMaTUIeCKOTO MBIIILICHUS.
PasButne mo3HaBaTe/bHOrO WHTEpeca IMKOJHHUKOB IMPU  OOYIEHNN MaTeMaTHKe.
Bocnmranne B mporiecce oOydeHms MaTeMaTHKe.

Paszden 2. Yacmnas memoduxa

2.1. Memoduxa u3Yy4weHus YUCAOBLIL MHOHCECTE 6 UKOALHOM KYpCe
MAMEMAMNMUKUY.

Ucroputveckast u Jorudeckast mocje0BaTe/IbHOCTA U3y YeHNs TUC/IOBBIX MHOYKECTB.
O61uit MPUHITUIT PACITUPEHNsT YUCIOBBIX MHOXKecTB. O0Ias cxema METOUKN U3y ICHUs
HOBBIX 4mcesl. MeTouKka MOBTOPEHHUS W JAJbHENIIero U3ydeHus HATYPaIbHBIX YHUCEI.
Meronuka wu3yueHuss OOBIKHOBEHHBIX U JIECATUYIHBIX JpobOeit. V3ydenme mporeHTOB.
OcHoBHBIE 3aJlady Ha MPOIEHTHI. MeTo/nka BBeJIeHWS U U3YUEHUsS] PAIMOHAJIBHBIX U
UPPAIHOHATBHBIX TUCE]T.

2.2. Memoduka udyuerus modiHcdecmseHHbT npeobpadosaruti 8viparHceruts
8 WKOABHOM KYPCE MAMEMATNUKY.
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ToxkmecTBennble TpeodOpa3oBaHus B IIKOJILHOM Kypce Maremaruku. Meroguka
U3yUYeHUs TOHATUS TOXKJecTBa. LoxkjecTBO Ha MHOXKecTBe. (CHOBHBIE BUJIBI
TOYXKJIECTBEHHBIX ~TIpeo0pa30oBaHmii B IMKOJBHOM Kypce Maremaruku. Meroguka
dopmMupoBaHus HABBIKOB ¥ YMEHHH TOXKJIECTBEHHBIX IPEOOPA30BAHUN  IIEJIBIX
U JIpOOHBIX  PAIMOHAJBHBIX  BBIPAYKEHWIl, WPPAIMOHAIBHBIX, TPAHCIEHIEHTHBIX
(mokazarebHbIX, JOrapuMUIECKUX, TPUTOHOMETPUYECKHUX) BbIDAKeHWH. THUIuIHbIe
ONMMMOKM, JIOIMYCKAEeMble YYaIllUMHCS B TOXKJIECTBEHHBIX MPeoOpa30BaHUAX W IIyTH
ux  npejaynpexjiaeHus. Meroguka  (opMupoBaHUs  KYJIbTYPbl — TOXKJIECTBEHHBIX
peodpa30BaHNUIA.

2.3. ObobueHue NOHAMUSA CMENEHYU 8 UWKOADHOM KYPCE MATMEMAMUKU.

Merouka BBejieHUs] M U3YYEHUs] CBOWCTB CTElEHEHl C IMOKA3aTeIsIMU U3 Pa3HBIX
YUCJIOBBIX MHOXKeCTB. MeTonuKa u3y4deHusl CTElNeHd C HaTyPAJbHBIM W IeJIbIM
nokazarejgeM. KopeHb 1-0ff cTeneHm B IMKOJLHOM Kypce MaremaTukw. Merognka
BBEJIEHUSA U U3YYEHUsI CTENEHU ¢ UPPAIMOHATLHBIM TTOKA3aTEIEM.

2.4. Ilonamue pynrxuyuu. Memodukra udyvweHus anzebpauveckuxr GyHrKuul
8 WKOABHOM KYpce mamemamury. PYHKUuU HaMYpasbHo20 ap2ymeHma.

[lonarue dyuknun. Pasuble TpakToBKM TnoHdATHS (yHKIuU. Bo3MmoxkHast
MeTOJInYecKasd cxeMa wusydenusd QGyHKIUE B 6a30Boil mkose. Meromuka u3ydeHus
ajarebpandecknx QGyHKIui. YucaoBble mocienoBaTeIbHOCTH U Iporpeccuu. Meroanka
n3ydeHns apudMeTHIecKOll W TIeOMETPUYECKOl Mporpeccuii B Kypce MaTeMaTHKH
CpeJIHEN TTKOJIBI.

2.5. Memoduxa u3yuweHus mpuzoHoMempuieckuxr PyHruuli 6 UKOALHOM
Kypce.

[lonsaTue cunyca, KocuHyca, TaHTeHCA, KOTaHTeHCa B Kypce reomerpun. Meroauka
BBEJIEHUS TPUTOHOMETpHYECKUX (YHKIHUi Jjrodboro yria. Meroaudeckne ocoOGeHHOCTH
U3yYeHUs IIE€PBBIX TPAHCIEHJIEHTHbIX GyHKIuit B mkose. [locTtpoenne rpadukos
TPUTrOHOMETPHUYeCKNX DyHKII. MeTommaeckne 0COOEHHOCTN U3y Y€HUS U UCIIOJIb30BAHMSA
CBOMCTB TPUTOHOMETPUIECKUX (DYHKIUI B Kypce MaTeMaTUKU CPeIHe MKOJIbI.

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

‘ CrpaHuya 20 nz 389 |

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




2.6. Memodukxa u3dyvwenus noxkazameavHol u aoz2apuPmureckoti GyrHruu.

OcobeHHOCTH METOJIMKN U3YYeHHs I[TOKA3ATEeJbHOW W JIOrapudMUIecKoil OyHKITIiT
B cpexneil mkosie. DyHKIMOHAIbHAS JIMHUSA B NIKOJBHOM Kypce MaTEeMaTUKH W ee
JINJIAKTUIEeCKIEe OCOOEHHOCTH.

2.7. Memoduxa u3syuenus npoudeodnot. IIpumenenue npou3sodHoli 8
WKOADBHOM KYPCE MATNEMATUKUY.

O 1mpobiieme BBeleHHs TOHATHS MpeJieja B INKOJBHBI Kypc. Meromguka
U3yYeHUs IMPOU3BOIHON (YHKIUN B INKOJHHOM Kypce MareMaTuku. Mexanumdeckmnii
U TE€OMEeTPUYECKHII CMBICJIBI TPON3BOHOM. [IpnMenenmne mponsBoHON K MCCJIEI0BAHUIO
dyukImit. YTouHeHNe MOHATUS KacaTeTbHON K rpaduky OyHKIUN.

YpaBuenune KacaTejabHON K rpaduky OyHKIUH.

2.8. O noHamMuaAxr PaABHOCUALHOCTU U CAEJ0BAHUS 8 KYPCE WKOALHOU
mamemamuru. Memodurxa o0byuweHUA YHAUWLUTCA PeueHUuro an2edbpauteckux
ypasreHul, HepaseHcms u uxr cucmem. ObYyueHue WKOAbHUKOS PEULeHUIO
meKcmosur 3aday Memodom CcoCMasAeHUs YPABHEHUU, HEPABEHCMSE, UL
cucmem.

Pasnable TpakTOBKNM TOHATHS ypaBHEHUs M COOTBETCTBYIOIIME WM OIPEJIE/IEHUSI.
YpaBHEHUS U HEPABEHCTBA B CpeIHEl ITKoJIe. PaBHOCMJIBHOCTD YpaBHEHUIT U HEPABEHCTB.
[lonarme cienoBaHms B Kypce IIKOJBHOM MaTeMaTWKH. ParyoHasbHble ypaBHEHUs U
HepaBeHCTBa, ux cucreMbl. [lorepss m mpumoOpeTeHme KOpHel B MpOIEcce pereHns
MppaIMOHAJIBHBIX ypaBHeHuil. MeTon mHTepBasioB Kak Hambosiee OOIIMIl TOJAXOJM IPH
pellleHn HePaBeHCTB IIKOJIbHOU MaTeMaTUKH. PerleHne TeKCTOBBIX 3a/ad MeTO/IOM
COCTaBJICHUS YPABHEHUII U HEPABEHCTB.

2.9. Memoduxa pewerus mpaHcueHdeHMHBT YpasreHull, HepaBeHcms u
UL CUCTNEM.

Tpuronomerpudeckre  ypaBHEHUs u HEepaBEHCTBA. Metoip peleHuns
TPUTOHOMETPUYECKNX ypaBHEeHMIT 1 HepaBeHCTB. Meronnka o0ydeHUs INKOJIHHIKOB
peIeHnio  JIOTapU(PMUYECKHX U  IOKa3aTeJbHBIX  yPAaBHEHWII W  HEPABEHCTB.
Wcnionb3oBanme ¢BOMCTB (PYHKIUI TPU PEIIeHUN YpaBHEHU U HEPABEHCTB.
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2.10. Memoduka u3y4erHus HA4AA CUCTNEMAMUYECKO20 UKOALHO20 KYPCa

NAGHUMEMPUU.
SHavenne Kypca TeOMETpUM B  pa3BUTHHM  ydammxcd. llpomeneBTnka u
cUcTeMaTHIeCKnii Kypc reoMeTpuu. MeToanKa #3ydeHUs TEPBBIX  Pa3/esIoB

CUCTEMATUYIECKOTo Kypca reomerpun. [longrue paBencrBa (uryp B HIKOJLHOM Kypce
reoMerpun. PazjumdHble TOJXO/Abl K MOCTPOEHUIO IMIKOJBHOI'O Kypca T'€OMETPUH.
OcobernocTr 00yUeHUsT JOKA3ATETbCTBY IIEPBBIX TEOPEM.

2.11. Memoduxa u3yuweHus 4emovPeLY20AbHUKO8, UL CE8OUCME.

[Tonsgtue Mmuoroyrosbuuka. Merouka n3ydeHnusl 9eThIPeXyTrOJbHUKOB, UX CBOWCTB U
[IPU3HAKOB.

2.12. Memoduxa u3yuweHus 8eAUNUH 8 UKOANDBHOM KYPCE NAAGHUMEMPUU.

Meroauka dhopMupoBaHusi MOHATHS KaxKJOH M3 MeOMETPUIECKUX BeJIUIWH (JIMHA,
Mepa yrja, Mepa JIyrH, ILIOaJib) Yepe3 YCBOCHHEe COOTBETCTBYIOIIEH CUCTEMbI AKCHOM.
Paznmmunble mojxoapl K obocHOBaHUIO (hOpMYJT ILIONIAIM TpAMOYyrojbHuKa. MeTognka
obocHOBaHMA (HOPMYJT IOl MHOTOYTOJIBHUKOB. OOydeHne IMIKOJBHUKOB PEIIeHUTO
3aJ1a9 Ha HaXOXK/IEHNEe BEJTMINH.

2.13. Memooduka u3yuerus 0CHOBHBLT COOMHOWEHUT, MeHCIY INEMEHTNAMU
MPEY20ALHUKQ.

Meromka w3y9deHUsl COOTHONIEHUI MKy CTOPOHAMH W YTJIAMHU TPEyTOJbHUKOB.
Pemrenne TpeyroabHIKOB.

2.14. Memoduxa udyvwerus nodobus duayp.

Ompeienierne n MpU3HAKY 1TOI00MsT TPEYTOJBHUKOB B IITKOJIBHOM KYpCe TIJIAHUMETPHUH.
Teopema @ajeca. OOydeHme MKOJIHLHUKOB MPUMEHEHWIO MeTO/a 1M0a00ust  [pu
JIOKa3aTeIbCTBE TEOPEM U PEIIeHNN 33/1a4 TIJIAHUMETPUH.

2.15. Memoduxa u3yueHus 0CHOBHHLL COOMHOWeEeHUT 8 Kpyze. BnucarHuvie
U ONUCAHHBLE MHO20Y20ADHUKU.

Bzanvuoe pacmnosokenme TpsAMONl W OKPYKHOCTH. YTUIbI, acCCOIUUPYEMbIE C
OKPY2KHOCTBIO. MeTrouKka W3ydeHuss METPUYECKUX COOTHOIIEHWII B OKPYXKHOCTH U
TPEYTroJIbHUKE. 3amedaTre/ibHble TOYKU TpeyrojibHuKa. Meronuka wu3ydeHus: CBOICTB
BIIMCAHHBIX, OMMMCAHHBIX IETHIPEXYTOJHLHUKOB U ITPABUIBHBIX MHOT'OYTOJIHLHIKOB.
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2.16. Memoduxa HopmMupoB8aHuUs Y YUAULUTLCA HABBIKOS PeweHUs 3ada
no naanumempuu. ObyuerHue WKOABHUKOS peweHuro 3aday Ha NocmpoeHue
UUPKYAEM U AUHETUKOU.

Metonka 0byUeHnsI IMKOJIbHIUKOB PEIIeHro 3a,/1a4 mianuMerpur. OCHOBHBIE METOIBI
pelreHus ITaHUMeTPpUYecKuX 3aj1ad. llocsieoBaTelbHOCTh BBEJIEHUS 3JI€MEHTapPHBIX
reoMeTpUIeCcKuX ITOCTPOEHU IIpu 00y deHnn MmateMaTnke. OCOOEHHOCTH KOHCTPYKTUBHBIX
3ajiad  Ha 1tockocTu. (Cxema pelneHus 3ajadud  Ha I[IOCTPOEHUE IIPU O0yUeHUH
IIJIaHUMETPUH.

2.17. Memodukxa u3yuweHus NEPBuLT Pa30eno8 CUCTMEMAMUYECKO20 KYPCa
cmepeomempuu. Ocobenrocmu memoduku pabomsv, ¢ MHO202PAHHUKAMU.

Tpyanoctn 1npm wW3yYeHUW aKCHOM CTEPEOMETPUU U IYTH WX IPEOIOJCHUS.
Merouka BBeJeHHST MHOTOI'DAHHUKOB Ha IepBbIX ypokax. OOyueHne MKOJIHLHIKOB
PEIICeHUIO 3a/a4 IIPU HU3YyYCeHUU aKCHOM CTepeOMETpHMH M II€PBbIX CJIG,ILCTBI/IIU/I N3 HUX.
Metomu1ueckne 0coOEHHOCTH OOYYeHUs IKOJBHUKOB PEIICHUIO 3aJlad Ha IMOCTPOEHUE
CEYEeHWII MHOTOIDAHHWKOB aKCHOMATHYEeCKUMHU MeTojaMu. Vlcmoab30BaHme CHUCTeEM
muHamuyaeckoit reomerpun (GeoGebra, «2Kusas reomerpust» u aip.).

2.18. Memoduxa u3yweHus 63AUMHO20 PACNOAOHCEHUS NPAMBT U
nA0CKOCTEU 8 NPOCTMPAHCMEE.

Bsanmmuoe pacmnosioxkenne mpsMbIX B IpocTpaHcTBe. CKpEIuBaONnecs IIPsiMbIe.
Meroauka wu3ydeHUs MapajieIbHOCTH MPAMBIX M ILJIOCKOCTel B  IPOCTPAHCTBE.
Meroauueckne 0COOEHHOCTH HU3YUYEHUsI IAPAICJBHOTO ITPOCKTUPOBAHUS B IIIKOJIE.
Nszobpazkenne MJIOCKAX W HPOCTPAHCTBEHHBIX duryp. lleprneHanKyasspHOCTb MPSIMBIX
B IIPOCTPAHCTBE, LEPICHIUKYIAPHOCTL IIPAMONA M IIJIOCKOCTH, JBYI'DAHHBLIA yIroJ, yroJ
MEKJTy ILJIOCKOCTSIMHE, IEPIEeHIUKYJIAPHOCTh JBYX IJIOCKOCTEl. Po/ib MHOTOrpaHHUKOB
P W3YYEHWH [EePBbIX PA3JIeJIOB CcTepeoMeTpur. Bompochkl CyIIeCTBOBAHUA U
€/IMHCTBEHHOCTH TeOMETPUYECKUX ((Uryp MpH U3YUYEHUH HadaJl CTePEOMETPUN.
OcobeHHOCTH METOJUKH OOyYeHHUsI IMKOJbHUKOB PEIIeHNI0 3aJad IEePBbIX pa3esioB
CTEPEOMETPUMN.
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2.19. Memoduka obyuweHus YHauurca HaroHcoeHUu0 Yya2a08 U PaccmoiHul
8 mpocmparcmaee.

Merouka uzydeHusl MOHATUNA yrjia MeXKJIy HPAMBIMHU, IPAMOW M IJIOCKOCTBIO,
JIByMs tockocTsmu. JIByrpannbtii yros. [lonsTue paccrosinust MexK 1y reOMeTpUIECKIMUI
durypamu B mpoctpancTse. Meromka o0ydeHus MKOJbHIKOB BBIMUCICHUIO PACCTOTHUN
U YIVIOB MEXKJTy T€OMETPUICeCKUMU (PUTYPAME B IIPOCTPAHCTBE.

2.20. Memoduxa u3yveHus MHO202PGHHUKO8 U UL CEOUCME.

POHB n MeCTO MHOI'OI'PaHHHUKOB Ha Pa3HBIX JTallaX MW3YYEHHA CTEpeoOMETPUU.
Ocobennoctu uzydenus npusM u nupamuy. lIpaBunbnble muororpannuku. O0yuenue
IMKOJBHUKOB  PEIIeHnio  3ajad  Ha JI0Ka3aTeJbCTBO W  WCIOJB30BAHUE CBOMCTB
MHOI'OI'DaHHUKOB.

2.21. Memooduka u3dyvweHus men 8paULEHUSA, UL CEOUCMSE.

Merouka BBeJleHUs TOHATHN IUIUHJIPA, KOHYCa U COIMPOBOXKIAIONINX UX TOHATUNA B
IITKOJIBHBIX YIE€OHBIX TOCOOUSX U yueOHMKax crepeomerpun. Oupesesenne cepsl u mMapa.
Bszanmmoe pacmosioxkenne cdepsr u mirockoctn. ObyaeHne MKOJIbHIKOB PEITeHn o 3a,1a4.

2.22. Memoduxa u3ywenus naowadeti mnoseprHocmeli U 06B8eM08
MHO202PDAHHUKOS U e 8PAULEHUA.

Metomuka dopMuUpOBaHUsT IOHSATUsST O0ObeMa B IIKOJbHOM Kypce MaTeMaTHKU.
Meronuka wu3ydenuss O0OBLEMOB U IUIOMIQJIENl  [MOBEPXHOCTEH  MHOIOIDAHHUKOB.
Meromuiueckne 0OCOOEHHOCTH JOKA3aTEIbCTBA (DOPMYJI JIjI BBIYUCICHUS OOBEMOB U
ILJIOTAeHl TOBEPXHOCTEH Te/T BPAICHUSI.

2.23. Memodukxa obyueHUA WKOABHUKOB PeuwlerHuto 3a0ay Ha KOMOUHAUUYU
MHO202PDAHHUKOB U TeA 8PAULEHUA.

[lonsitwe KacarenbHO# TPSMON ¥ IUIOCKOCTH cepbl (Iapa), KOHyca IHJIXHJIPA.
Kombunarun MuHOrOrpaHHUKOB U TeJt Bpatienus. O0ydenne MmKoJIbHUKOB PEIIEHUIO 33,121
Ha KOM6I/IHaHI/II/I IIPOCTPAaHCTBEHHBIX TEJI.
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YUYEBHO-METO/JINYECKAS KAPTA YUYEBHOI AUCIHMUIIJINHBI

Howmep pazmena, Tembr

Haszsanwue pasnena, TeMmbl

Konnuecrso
AyIUTOPHBIX YACOB

Jlexkun

[IpakTudeckue
BaHATUS
CemuHapckue
3aHATUS
JlabopaTopHbIe
3aHATUS
KommaecTBo gacos

YCP

S
ot
(<))

4 cemecmp (60 wacos)

28

1.9

®Dopmbl opraHu3anuu o0yJYeHUsi MaTeMaTuke. Y poK.
OcHoBHbIE TpeboBaHUsI K YPOKY. AHaIn3 ypoka
maremartuku. CpeacTrBa o0y4deHus MaTeMaTHKe.
KoHTposab u oneHKa 3HaHuil ydaruxcs (10 )

1.9.1

CoBpemennbie GOPMBI OPraHU3AIUN 00y IeHUsT
mareMaTrke. Ypok. Tumbr ypokoB. OcHOBHBIE
TpebOBaHUsI K COBPEMEHHOMY YpOKy. Opranuszarus
COBPEMEHHOI'0 YPOKa (FOZ0BOe MJIU HOJLyTO0BOE
IUIAHUPOBAHUE, TEMATHIECKOE IIJIAHNPOBAHUE,
[OYPOYHOE IJIAHUPOBAHKE). AHAIU3 yPOKa.

Ero posns B naTeHCHDUKATIE yIeOHOTO mpoIecca.

1.9.2

OcobeHHOCTH OpraHU3aIuu yIeOHOro IPoIecca

Ha Pa3HBIX ITAIIAX U YPOBHIX OOyYeHMs MaTeMaTUKe,
B Pa3JIMIHBIX 00PA30BATEHHBIX TEXHOJIOTHUSIX.
MetoauKka TpOBEIeHIsST HECTAHIAPTHBIX YPOKOB.
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1.9.3

CpencrBa o0yuenust maremarnke. [leqaTHbe cpecTBa
obyuenus Maremaruke (yuebHHK, yueGHOE 1OCOOHE,
COOPHUKY 33/1a49 U JUJTAKTUIECKUX MATEPUATIOB,
TeTPaJi C IIeYaTHON OCHOBOI, METOINYIECKIE TOCOOUSI,
yUeOHO-MeTOUYeCKe KOMILIeKCh). JIunakruaeckue
TpebOBaHUsl K YIeOHUKY [0 MATEMATHKE KAK OCHOBHOMY
CpeJICTBY OOy YeHusl. DJIEKTPOHHBIE CPEJICTBA 00y IeHUS
MaTeMaTHKe (KOMIBIOTEPHBIE 00yIAKIIHe 1
KOHTPOJIUPYIOIIUE IIPOIPAMMBI; 9JIEKTPOHHbBIE

yuaebrrku u T.71.). Cpencrsa HATIAHOCTA IPU U3y IEHUN
MaTeMATUKH, JIUJAKTHIeCKIe TPEOOBAHUS K UX KAYECTBY
U WCIIOJIb30BAHUIO B YIEOHOM IIPOTIECCE.

1.9.4

Opranusaryst KOHTPOJIsI ¥ OIeHKY 3HAHWI, HABBIKOB

U yMEHHUI IMIKOJIBHUKOB II0 MaTeMaTHKe, BUJAbI KOHTPOJIA
(Tekymmuii, TeMaTudeckuil, UTOroBblii), OpPMbI KOHTPOJISE
(ycTHBIE OPOCHI, IUCHMEHHBIE PABOThI, 3a49€Thl,
9K3aMEHBI, IEHTPAJIN30BAHHOE TECTUPOBAHUE).

1.10

duddepennuariust mpu odbyuIeHnn MaTeMaTUuKe
B CHCTE€ME OCHOBHOIO U [JOMOJTHUTEJIHLHOTO
oGpazoBanus (4 4)

‘ Hauano |

‘ CopepxaHue |

1.10.1

Buemnrsist u BHyTpenHsis quddepennuanus npu o0yIeHnn
yaamunxcst Mmaremarunke. OCHOBHOe 0Opa30BaHUe yUIAIIAXCS,
MTOBBINIEHHBI YPOBEHb U3YUEHUS MATEMATUKYN B TUMHA3UIX
u jmnestx. JlomosiHnTeIbHOE 06pA30BAHIE IO MATEMATHKE.

1.10.2

IIpobema pa3zBuTHsS MaTEMATHIECKUX CIIOCOOHOCTEIH
y MIKOJbHUKOB.

1.11

PaszBuTne MbIIIIEHUS Y BOCIUTAHUE YyYAIIXCS
B mporiecce o0yueHnus maremaruke (4 9)

1.11.1

KoMIoHeHThI MaTeMaTHYeCKOTO MBIIIIEHHSI.
KauecTrBa MaTeMaTn4ecKoro MbIIIJICHUS.

1.11.2

PasBuTre mo3HaBaTesbHONO HHTEPECA IIIKOJIBHUKOB
pu 00yUIeHNn MaTeMaTnKe. BocnmTanme B mpoiiecce
00yIeHNsT MATEMATUKE.

‘ CtpaHuya 26 nz 389 |

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




YACTHASA METOOUNKA (182 u)

90

82

10

2.1

Mertoauka n3y94eHusl YNCIOBBIX MHOXKECTB
B IIKOJIBHOM Kypce MareMaTuku (8 1)

2.1.1

Ucropuveckas n jJormdyeckast MOCIE€I0BATETLHOCTH
U3YYEHUST IUCTOBBIX MHOXKECTB. OOIMuil TpUHITHIT
PACIIIIPEHUsT YUCIOBBIX MHOXKecTB. Obmast cxema
METOJINKY M3YyUeHMsI HOBBIX unce . Meroanka
IIOBTOPEHUS U JIAJIbHEHUIIIET0 U3yYeHUs
HaTyPaJbHbBIX YUCEJ.

2.1.2

Meronnka n3ydeHns OOBIKHOBEHHBIX U JIECATHIHBIX
Japobeit. MeTomuka BBeJIeHUST U U3y ICHUST
PAIMOHAIBLHBIX U UPPAITOHAILHBIX THCE.

2.1.3

MeTO,HHKa n3yvdeHunsd palnrdoOHaJIbHBIX YIHCEeJI.

2.1.4

Nzydenne mporeaToB. OCHOBHBIE 33/1a91 HA ITPOIEHTHI.

2.2

MeTtonnka n3y4eHus TOXKJeCTBEHHbBIX
npeoOpa30oBaHUl BBIPAXKEHU B IIKOJBHOM Kypce
MareMaTuku (8 q)

2.2.1

Toxk necTBeHHBIE TPEOOPA30BAHUS B IMKOJIBHOM KypCce
MaTeMaTuKu. MeToanuka u3ydeHusl MOHSITUsI TOXKIECTBA.
ToxmectBo Ha MHOX)KecTBe. OCHOBHBIE BUJIBI
TOXKJIECTBEHHBIX MPEeOOPA30BAHMIA B MIKOJIBHOM

KypCeé MATEMATHKH.

‘ Hauano |

‘ CopepxaHue |

2.2.2

Meronuka hbOpMUPOBaHMST HABBIKOB M YMEHU
TOXKJIECTBEHHBIX MTPE0OPA30BAHMIA TIEJIBIX U JPOOHBIX
PAIIMOHAJIBHBIX BBIPaXKEHU, UPPAIMOHAJIbHBIX,
TPAHCIIEHJEHTHBIX (II0KA3ATEIbHBIX, JOrapudMUIeCKuX,
TPUTOHOMETPUYECKIX ) BHIPAZKEHHIA.

‘ CtpaHuya 27 nz 389 |

2.2.3

Tunuaabie OMMUOKY, TOIYCKAEMBIE Y IAIIMICS
B TOXKJIECTBEHHBIX IIPEOOPA3OBAHUSAX U IIYTH UX
IIPEeyIIPErK IeHUA.

2.2.4

Meronuka hbopMUPOBaHUST KYJIBTYPbBI TOXKIECTBEHHBIX
pPeodbpPa3OBaHUIIA.

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




2.3

O6o006I11IeHEe [IOHSITHUSA CTENEHN B IIKOJIbHOM
Kypce maremaruku (6 )

2.3.1

Meroauka BBeJIeHUST U U3y9IEHUsT CBONCTB CTEITEHEeH
C TIOKA3aTeJITMHI U3 PAa3HbIX YUCJIOBBIX MHOXKECTB.
Metoanka n3ydeHns CTEIeHN C HATYPaJIbHBIM

U TeJIBIM TTOKa3aTeJseM.

2.3.2

KOpeHb N-Oif CTENEHN B IIKOJIbHOM Kypce MaTeMaTUuKU.
MeTomlea BBEICHUA U U3YICHUA CTEIICHU
C UppallMOHAJIbHBIM ITOKa3aTeJIEeM.

2.3.3

MeTO,HI/IKa nzyveHund CTeIlleHell B IIKOJIe.

2.4

Ilousitue dbyHkiuu. Merognka n3ydeHus:
asredpamviecknx PyHKIHUIN B HIKOJIbLHOM Kypce
maremaTuku. OyHKIUN HATYPAIBHOTO
aprymenra (12 )

24.1

[Tonarue dyukmuu. Pasnbie TpakKTOBKY TMOHATASA (DYHKITAMN.
OyHKIINOHAJIbHAST JIMHUS B IKOJBHOM KypPCe MATEMATHKN
7 ee MUIAKTUIECKHEe OCOOEHHOCTH

2.4.2

Bosmoxkuas MeToudeckast cxemMa u3ydenus (pyHKIUit
B OazoBoii mkose. Meronuka n3ydenns
ajrebpan<Teckux (pyHKITHA.

2.4.3

YHucmoBble TIOC/IEIOBATETLHOCTH U ITPOTPECCUN.
Meronuka nzydenns apudMETHIECKON U T€OMETPUIECKOHN
nporpeccuii B Kypce MaTeMaTUKUA CpeJHel IIKOJIbI.

24.4

Meronuka n3ydeHus: ajredpandeckKux GpyHKIUA.

‘ Hauano |

‘ CopepxaHue |

2.4.5

Meronuka n3ydenusi apuMETUIEeCKON 1 NeOMEeTPUIECKOHN
IPOrPECCAN B Kypce MaTeMaTUKA CPeIHEN ITKOJIbI.

2.4.6

Mertoauka nsydenus oomedyHKITNOHAJIHHBIX TTOHATHN.

‘ CtpaHuya 28 nz 389 |

2.5

Mertoanka n3y4eHusi TPUTOHOMETPUIECKUX
dyHKIU B MIKOJIBLHOM Kypce (8 q)

‘ Haszag |

2.5.1

[TonsaTre cunyca, KOCHHYCA, TAHI€HCA, KOTAHI€HCA
B Kypce reomerpuu. MeTouka BBEIECHUST
TPUTOHOMETPUYECKHUX (DYHKITHIT JTFOO0TO yriia.

‘ Ha Becb skpaH |

‘ 3akpbiTh |




Meroandeckne 0COOEHHOCTH U3YyUIEHUS TEPBHIX

2.5.2 | TpancuenseHTHBIX DYHKIUI B mikose. [locrpoenne
rpadUKOB TPUTOHOMETPUIECKNX (DYHKITHI.

953 [Tousarue cunyca, KOCHHYCa, TAHT€HCA, KOTAHTEHCA
B KypCe FeOMEeTPHH.
Mertomuaeckue 0COOEHHOCTH U3y ICHUS

2.5.4 | u UCIOJIB30BaHUS CBONCTB TPUTOHOMETPUIECKUX (DYHKITUN

B KypCce MaTeMaTUKH CPeJIHeHl ITKOJIbI.

KonTtponbuas padora

| Hauano |

’ CopepxaHue |
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Jlekiuu Mo MeTo/inKe TnpemnogaBanns mMaremMaTtuku (dactsb 1I)

Jleknusi 1. CoBpeMmeHHBbIe (pOpMBbI OpraHu3aIu o0ydYeHnusi MaTeMaTuKe.
Ypok. Turbl ypokoB. OcHOBHBIE TpeOOBaHMs K COBPEMEHHOMY YPOKY.
Opranu3sanus COBPEMEHHOrO ypoka (ro/iloBoe WJIN MOJIyTO/I0BOE
IUIAaHUPOBaHNE, TEMAaTUIeCKoe IJIAHUPOBaHNE, IOYyPOYHOE INIAHUPOBAHUE).
Anamu3 ypoka. Ero poabp B naTeHCcuduKaiuu y4ebHOro npoiiecca.

YpoK ocraercsd caMoil PACIPOCTPAHEHHONW OpraHu3alnoOHHON dopMoit  yuedHO-
BOCITUTATEILHOTO TIporiecca B mikoje. OCHOBHBIE TOJIOYKEHUsI, XapaKTepU3yIoIue yPOK,
zasiokenbl B Tpydax 4. A. Kowmenckoro, U. @. T'epbapra, K. JI. Vmmuckoro,
M. A. [Hamwmmora, b. II. Ecwmosa, M. T. Oropomuumkora, M. H. Ckarkuna
u ap. Unem oredecTBEHHBIX U 3apyOeKHBIX I1€aroroB IOJYYWIN pPa3BUTHE B
uccaenoBanusx, mposeieHubix FO. B. 3oroseim, I'. 1. Kupuanosoit, M. . MaxmyToBbiM,
B. A. Onummykom, M. M. YepemoBbim u jap. Pesynbrarom >Tux wnccieaoBaHuit
SIBUJICA BBIBOJI O BapUaTUBHOCTU YPOUHOH (POPMBI OpraHu3allui 3aHATUH, KOTOpasd
XapaKTEPU3YeTCs PACHIUPEHNeM JTUIAKTHIECKIX BO3MOXKHOCTEN yPOKa 3a CUYeT CHHTe3a
€ro ¢ Apyrumu popMamu o0ydeHus, YTO IPUBEJIO K MOABJIEHUIO HECTAHIAPTHBIX YPOKOB:
yPOKa-ceMUHapa, YPOKa-KOH(MEPEHINH, YPOKA-KOHCYJIbTAIUN U T. JI.

Ommako 0 50-X IT. ypPOK TPeACTABIANCS (DEHOMEHOM C JOCTATOYHO IKECTKOI
CcTPyKTypoii. Tak, ypoK M3ydeHusi HOBOI'O MaTepuaja COCTOSI U3 CJEAYIOMNUX STAIIOB:
OpPraHmM3allMOHHbIII MOMEHT, IIPOBEpPKa JOMAIMIHEro 3aJIaHus, OObsICHEHUEe
HOBOT'O MaTepuajia, 3aKpelJieHue, IoJABEJeHEe UTOTOB YPOKa W 33aJ/IlaHuE Ha
aoM. [IpuvyeM rpaHuIlbl STAIOB YKECTKO OOO03HAYAJIMCH U TI0CJIEI0BATEILHOCTh UX OBLIA
cTporo ormpejenernoi. B 50-x TIT. JunenKwe yduTessd BLICTYIAIOT 3a& JUKBUIAIIIO
peryiaMeHTAIH [TOCJIEI0OBATETLHOCTH STAIOB U I'PAHUI] MeXK/Iy HIUMH, T. €. 38 OTPUIIAHIE
MPEYKHUX pejcTaBiennii 00 ypoke. OIbIT 110 BHEIPEHUIO JIUTIEIKOW NHATIMATUBBI YO€ T
yauTeieil B I1eiecO00Pa3HOCTA COXPAHEHUs] CTPYKTYPbl YPOKa, OJHAKO 0e3 IIpeKHei
JKECTKOCTU TPAHUI] MEYK/Iy €€ KOMIIOHEHTAMMU.

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs
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‘ Haszag |
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M.A. MaxmMyToB BblIeJIdeT  CAEAYIONIHe  KOMIIOHEHTBI  JIMJIAKTUIECKO
CTPYKTYDBI YpoKa: 1) akTyajau3anusi HPEeXXHUX 3HAHUN U CIIOCOOOB JeiicTBMii;
2) dopmupoBaHue HOBBIX IMOHATHUI ¥ CIOCOGOB AeicTBUil; 3) MpUMeHEHUe-
dopMupoBaHME YMEHHMII ¥ HABBIKOB. OJTa CTPYKTypa pAaCKpPbIBACTCA U
KOHKDETH3UPYETCS B METOJUYECKOHl MOACTPYKTypPe YPOKa, JIEMEHTAMU KOTOPOil Oy1yT
paz3/inyHble BUJIbI JeATEIbHOCTA YUUTE I U yYallluXcsd: pacckas, yIpaxkKHeHHe, YTeHue
TeKcTa W T. Ji. Eciam 4Yuc/io KOMIIOHEHTOB JUJIAKTUYECKON CTPYKTYPBI IMOCTOSHHO, TO
YHCJIO 3JIEMEHTOB METOINYECKO MOJICTPYKTYPhI — BEJINYMHA ITepeMeHHas. BanmocBa3b
MeKJly yKa3aHHBIMH CTPyKTypamu ypoka M.J. MaxmyToB mpejcTaBiseT cieIyIomiei
CXeMOIi:

,l[uaalcmullecxa}z MopMHUpoBaHie IpumeHeHMe-
cmpykmypa AKTYaTH3aUUA [—> HoBBIX 3HAHHI [ hopMupoBaHie
M ciocoboB YMeHHit 1
HaBLIKOB
=
LA -
Memoduyeckas = s = Z
5 0 o =4
cmpykmypa % 2 2 5 g8 2 5
—P 58 E2 ™ 22 M e e
Q % S s I s ¥ =S
<] 2 = O . o5 ] g
5 =] & g S gl | =
Q S
o > o = o & - ™

[Ipobnema Tumosornu ypokKoB B JIMJIAKTHKE pelraercd mno-pasnoMy. Hawnbosee
pacIpoOCTPAHEHHOW  ABJIACTCA  TUIIOJOTUHA  YPOKOB B  3aBUCUMOCTH  OT
JUTAKTAYECKON I1ein: a) YPOK yCBOEHMsI HOBBIX 3HaHWii; 6) ypOK yCBOeEHHUs
HABBIKOB M yMEHWi; B) yPOK IPUMEHEHHUsl 3HAHWiI, HABBIKOB U yMEHWIi;
r) YPOK ODOOIIeHUsI U CUCTEMATU3AINY 3HAHUI; 1) YPOK IIPOBEPKHU, OIEHKU
¥ KOppEeKIuW 3HaHWii, HABBIKOB M YMEHHU; €) KOMOWHWPOBAHHBIN YPOK.

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs
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Pacemorpum HeckoJibKO THIIOB ypoKa. Tak, B ypPOKe YCBOE€HUsi HOBBIX 3HAHUA
BBIJIEJISIIOT CJIEYIONIYI0 CTPYKTYpy: 1) mpoBepkKa JdOMAaIllHEro 3a/JaHus,
BOCIIpOM3BE/IeHNEe W KOPPEKIUsl OMOPHBIX 3HAHWM ydamuxcs; 2) coolIeHune
TeMBbl, IeJI1, 3aa49 YPOKa U MOTHUBAIls yIeOHOI JAeaTeJbHOCT! INKOJIbHINKOB;
3) BocmpusiThe W IEPBUYHOE OCO3HAHWE HOBOI'O MAaTepuaja, OCMBICJIEHUE
CBsi3eil ¥ OTHOINIEHU B 00beKTax u3yueHuns; 4) obOOIIeHNEe U CUCTEMATU3AUS
3HaHWiT; 5) I0/IBe/IeHNEe UTOTOB YPOKA U COOOIIEHNEe JOMAIITHErO 33/ IaHUSI.

VYPOK ycBOeHHsI HABBIKOB M YMEHUI MMeET TaKyl0 CTPYKTypy: 1) mpoBepka
JOMAIITHETO 33aJIlaHusl, BOCIIPOM3BEJ/IeHNE U KOPPEKIWs OIIOPHBIX 3HAHWIA;
2) coobieHre TeMbl, IeJId, 33429 yPOKa M MOTHUBAIUs YYE€HUs IIKOJIbHUKOB;
3) u3ydeHne HOBOro marepuasia; 4) MepBUYHOE MPUMEHEHNEe NPUOOpPEeTEeHHbIX
3HaHUI; 5) NpUMeHeHWe Yy4JallMMHUCS 3HAHUUW B CTAHAAPTHBIX YCJIOBUSIX;
6) TBOpUeCKUii MePEHOC 3HAHUI U HABHIKOB B HOBBIE YCJIOBUS; 7) UTOTH yPOKA
W COOOIIeHne JIOMAITHEro 33 JaHus.

C ypokoMm 0000IeHUsI W CHUCTEMATHU3AIAN COOTHOCSIT CJIeIyIOMIue
JIeMEHTbI: 1) cooOllleHMe TeMbl, [eJiM, 3a4a49 ypPOKa ¢ MOTUBAIAS
y4eOHOll AesiTeJIbHOCTH IIKOJBHUKOB; 2) BOCIPOU3BEJE€HUE U KOPPEKIUs
OIIOPHBIX 3HAHWI; 3) MOBTOPEHWE W aHAJIW3 OCHOBHBIX (DAKTOB, COOBITHUIA,
siBjieHnil; 4) moBTOpeHune, o600IeHne U CUCTEMATU3aNus TOHSITUM, yCBOSHUE
COOTBETCTBYIOIIEel cUCTEMbl 3HaHWI, BeJyHIUX WUJAeii U OCHOBHBIX TEOpUii.
JlanHasi THUIIOJIOTHSI XOPOIIO COOTHOCHUTCS C IMPAKTUKON, C TPaJIUIIMOHHO CJIOXKUBIIEHCS
THUIIOJIOIWEH,  yCOBEPUICHCTBYA €€, COOTBETCTBYET  METOAMYECKUM  KOHIICIIUAM
dopMupOBaHUsS MaTeMaTHIECKAX ITOHATHN, paOOTHI ¢ TEOPEMOI 1 T. JI.

[Ipexkae gem mepeiTu K aHAIN3Y yPOKa MaTeMaTHKH, OCTAHOBUMCS Ha TPeOOBAHMSIX
K YPOKY KakK OpraHmsalnoHHO# ¢dopme oOydenus. B rmemarorndeckoil jumreparype
YUCJI0 TaKUX TpeboBaHmii koJiedjercs or 6 go 18 m Oosiee. OpHE aBTOPHI B YHCJIO
TpeboBaHUil K YPOKY BKJIIOYAIOT BCe TPEOOBAHUSA K IEJArOrHIEeCKOMY IIPOIECCY, JIPYTHe
HE pacCKpBhIBalOT TpPeOOBaHMII K YPOKY, B KOTOPBIX YUHTHIBAJINCH OBl JTOCTUYKEHNS

‘ Hauano |
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COBPEMEHHON JMIaKTUKU. B IuIaKTUKe ecTh W MOINBITKA KJjaccuduKaium TpedoBaHui
K ypoky. Hampumep, B. A. Ouuinyk jequT ux Ha 9eThIpe TPYIIIbI: UAE0JIOTUYECKne,
AUIAKTUYECKNEe, MCUXO0JIOTUuYeCKNe, TUTMeHNnYeCKe. YCJIOBHOCTh 9TOr0 JIe/IEHNS
aBTOP BUJIUT B TOM, YTO B PeabHON JeHCTBUTEILHOCTH BCE 3TH TpPeOOBaHUS TECHO
CBA3aHBI MEXK]Iy 00O, B3aMMOIIPOHUKAIOT ApyT B aApyra. M.. MaXmMyTOB OoTMeYaeT,
YTO, KPOME OCHOBHBIX IIPABUJI OPraHU3aIUU yPOKA, BBITEKAIONIUX U3 JUIAKTUIECKUAX
IIPUHITUIIOB, O6y‘-IaIOH_[I/II7I PYKOBOJCTBYETCA U CII€ENUAJIbHBIMA, OCHOBaAHHBIMH Ha JIOI'UKE
mporecca OOyUeHHsI, HPUHIUIIAX O0yYeHUsT U 3aKOHOMEPHOCTSX IpernojgaBanus. K
HOCJIETHUM OTHOCSITCSI CJIEJIyIollye MpaBuia: 1) onpeaeauThb 1iejib, BKIIOYAIOILY O
y4eOHYy0, pa3BUBAOIIYIO U BOCHUTATEJHLHYIO e ([OoAIesn); 2) MOArOTOBUTD
comepXKaHne y4eOHOTro Marepuasa; 3) ONpeesiuTh JAUJAKTUYECKUe 3a4a4qu
YPOKa, II0CJIeJ0BaTe/;IbHOEe peIIeHre KOTOPbIX IIPUBEAET K JOCTUXKEHHUIO BCEX
1eseii; 4) BpIOparh HambGosiee 3P HeKTUBHOE cOoUeTaHWEe METOO0B U MPUEMOB
00ydYeHHsI B COOTBETCTBUH C IIOCTABJIEHHBIMH I1€JISIMI, COAEP>KaHNEeM y41eOHOro
MaTepuajia, ypoBHEM OOYyYE€HHOCTH ydaIlUXCs U AUJAKTUYECKUMU 33 Ia9aMu;
5) ompeneJuTb CTPYKTYPY YPOKAa, COOTBETCTBYIOIYIO MHEJsSIM U 3aJadaMm,
COZlEpP>KAaHUI0 U MeTojaMm ob0ydeHus; 6) Bce AMIAKTUYECKHE 33/1a9U yPOKa
JIOJI>KHBI PEIaTbhbCs HAa 3TOM kK€ YPOKe M He IEPEHOCUTbhCs Ha JOMAIITHIOIO
pabory.

B /10peBoJIIOIMOHHON MEeTOJIMYeCKO JIMTepaType He OBLIO CHelNuaJbHBIX paboT,
MIOCBSIIMIEHHBIX  yPOKy Maremaruku. Ompwako B Tpymax H. A. Bobposaukosa,
II. C. I'ypreBa, B. A. Estymesckoro, H. A. Uszsombckoro, K. ®. Jlebenunmera,
M. I'. [Tonpy:xenko, C. U. Iloxop-Tporkoro n Apyrux y4eHbIX OTParKaeTcsd CYIIHOCTh
U HalpaBjeHUE W3MEHEHUs CTPYKTYPhI YpOKa MaTeMaTHKH: He OrPAHUmIHBATHCH
«JINKTOBKOI1», «3a/[aBAHUEM U CIIPAIIUBAHUEM », & VIE/IATH OOJIbIIIe BpeMeHU 00 bICHEHUIO
U 3aKPEIJICHUIO N3yYaeMOro MaTepHuaJia.

B 20-x rr. kjaccHo-ypounas cucrema oOyUueHUsS OODBSIBJISIETCS apXaudHOW u
3aMeHsgeTCs KOMILIEKCHOI CUCTEMOIT ITPeroIaBaiusd, BBE/IEHIEM OPUTaIHO-1a00PaATOPHOTO

‘ Hauano |
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MeTO/la  ODydeHus, MeToJila IPOeKTOB. MaremaTuka paccMaTpUBAETCs HE Kak
CaAMOCTOATE/IbHBIN  YIeOHBIN TpPEJIMET, a BBICTYIAeT B Ka4YECTBE BCIIOMOTaTeJILHOTO
CPEeJICTBA TIPU O3HAKOMJICHUU YYaIlUXCd € <«KOMILJIEKCOM 3HAHWI» II0 TPEM OOIIIM
paszesiaM: TIpUpoJa, TPy, O0IIecTBO. bDecmpenMeTHoe o0ydeHMe MPUBENIO K PESKOMY
YXYIIEHUIO 3HAHUN ydaIluxcs, OCOOEHHO 1O MaTeMaTHUKe, UTO IMOCIYKUJIO TPUIUHON
BoccTaHoBjieHus B 30-X IT. ypoKa B KadeCcTBe OCHOBHOI OpraHu3aIMOHHON (HOPMbI
y4ueOHOI pabOThl B MIKOJIE. YCWJINS METOJIMCTOB CTAJId HAIPABJIATHCA HA PaspabOTKY
TpeboBaHUil K yPOKY MaTeMaTHKH, BbIABJIEHHE OCOOEHHOCTEN TOCTPOECHHS €r0 TAIIOB,
coBepIieHCTBOBaHMe MeTo/0B u npuemo odydenust (A. H. Bapcykos, K. C. BapwibuH,
E. C. Bepesanckassi, B. M. Bpajguc, C. E. Jlanun, B. . Mummuna, B. B. Pemnbes,
P. C. YepkacoB u jap.). B 1955 r. zammumaercss mepBas Juccepraiys MO IpobJeme
ypoka maremaruku (B. f1. Camnunckuii). B mpoBegeHHOM HCCII€IOBaHUE OJIOKEHO
HaYaJI0 TeJCHAIIPABICHHOMY PEIIeHUIO YKA3aHHBIX IMPOOJEM IIPU MOCTPOCHUU YPOKOB
Pa3IMYHBIX THIOB (yPOK O3HAKOMJIEHHSI C HOBBIM MaTE€pPHAJIOM, YDPOK 3aKpeIlIeHHUsI
M3y9YEeHHOTO W YPOK IPOBEPKN 3HaHuii). B Teopmm um mpakTwke ypoKa MaTeMaTHKH
IIIUPOKO UCIOJIL3YIOTCSA JIOCTUKEHUs TeJJarOTMIeCKON TICUXOJIOTUU, PEe3YJIbTAThI MOUCKA
YUIUTE/ISIMU Iy Teil COBEPIIIEHCTBOBAHUS YPOKA, PEIeHus IIpodJIeM PA3BUTHUSI IMKOJIHLHUKOB,
uHuBuyamu3anuun u juddepernuaru odyuenust (yunress Jlunenkoit u Pocroekoii
obaacreit, Tarapun B. T'. Sus, A. II. Kapm, B. 1. Peokuk, B. ®@. [lartamos u ap.).

OTKPBITBIT TTPOCTOP JjIsi TIOMCKA U BHEJPEHUs HOBBIX (DOpM OOyUeHUs BbI3BAJ
II0siBJIEHHE HE TOJIbKO HECTaHJIAPTHBIX YPOKOB, HO M Pa3/JIUYHBIX MaCTEPCKUX, CTYJIUI,
Pa3HOBO3PACTHBIX KJIACCOB U T. JI. BOJIBIMMHCTBO MEJIATOTOB BUJAT COBEPIIIEHCTBOBAHIE
Iporiecca O0yYeHnsi B MHTErPAIY PA3JIMIHBIX OPTaHI3AIMOHHBIX (DOPM, HCIIOTH30BAHUN
YPOKa B KadeCTBE CBA3YIONIErO 3BEHA B 3TOI MHTETPAIUH.

DD PEKTUBHOCTH TAKOTO ITyTH MOATBEPXKIAETCS W TEM, UTO YUNTEJAMH BCE Yallle
[P KOHCTPYUPOBAHUK YPOKOB UCIOIB3YIOTCS CTPYKTYPHBIE 9JIEMEHTBI PA3JITHIHbIX (hOpM
opraHu3aiuu 00yJIeHusi, YTO BhIParKaeTcs B TaKUX HA3BAHUSX, KAK YPOK-JIEKIUs, YPOK-
JIUCKYCCHs, YPOK-CTYJINA W T. JI.
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Takum o006paszoM, COBpPpeMEHHBII YPOK MaTe€MaTUKW, COXPaHsis IPUCYIIUE
eMy XapaKTepHble MPU3HAKKW, PACCMATPUBAETCS HE KaK CTaTUYHas, a KakK
MMOCTOSHHO pa3BuUBAamINascsa popMa opraHU3alu 3aHATHIA.

Anammsupys ocobernocTn ypoka maremartuku, C.I. MaHBeI0B BbIIEISET CIeayolne
ero mpu3HaKku: 1) cojiep)KaHne ypoKa MaTeMaTUuKW, KaK MPaBUJIO, HE SIBJISIETCS
aBTOHOMHBIM, OHO PAa3BUBAETCsI C OMOPOIi Ha paHee n3y4eHHOoe, ITOJIr0TaBJINBas
0a3y aJiss OCBOEHHSI HOBBIX 3HAHU, YTO OOYCJIOBJIEHO CTPOTOil JIOTUKOM
IIOCTPOEHUsI Kypca MaTeMaTuKu; 2) B IIPOIlecCe OBJIAJIEHHMs CBOeOOpa3HO
CHCTEMOII MaTeMaTHYeCKUX 3HAHUU MPOUCXOAUT CYHIeCTBEHHOE pa3ejieHue
OOy4YaroIuXxcs II0 CKJOHHOCTAM U CIIOCOOHOCTSAM, 4YTO OOYCJIOBJIMBAET
HEOOXOMMOCTh OCYIIECTBJIEHUS HA yPOKaxXx mMareMaTuku nauddepeHinuanum B
00ydYeHUN, pa3BUTHUS JIOTUYECKOT'O MBIIILJIeHUsI, POPMUPOBAHUS CAMOKOHTPOJIS
U T. A.; 3) npu obyUeHWUu MaTeMaTUKe [JOJI?)KHBI ObITh CO3JaHbI YCJIOBUS
JJisi TOrO, 4YTOOBbI KaXKJbIii yYeHMK MOI YCBOUTH Ha YPOKe TIJIaBHOE B
n3y4yaeMoM MaTepuaJjie, IIOCKOJIbKY 06e3 6a30B0oii MaTeMaTUu4ecKoii IIOArOTOBKM
HEBO3MOXKHA ITOCTAHOBKA 00pa30BaHUsi COBPEMEHHOI'O YeJI0BeKA; 4) MIKOJIbHBIN
KypPC MaTE€MATUKH CJIy>XWUT OMOPHBIM IIPEeJIMETOM JIJIs M3yYEeHHUS CME>KHBIX
JUCIUIUINH; 5) B mporjecce ob0ydYeHnsi MaTeMaTUKE TEOPETUIECKUIl MaTepual
OCO3HAaeTCs M yYCBaMBAeTCd MPEMMYIIECTBEHHO B IIPOIIECCE peIlleHus 3aJad,
IMO3TOMY Ha ypPOKaX MaTeMaTHKH Yallle BCEro Teopus He M3ydaeTcs B OTPbhIBE
OT NPAKTUKH.

Anamms TpeboBaHMiT K YPOKY, KJ/IIOYEBBIX HAIPaBIEHUI pa3BUTUsS 0Opa30BaHUs,
y4uerT o0pa3oBaTeIbHBIX HJell T'YMaHM3allud U T'YMaHUTAPU3AIUNA IIO3BOJISIET YKa3aTb
HamOoJiee 3HaYMMble TpeOoBaHUS K COBPEMEHHOMY YPOKY MaTeMaTUKM:
1) ero IleJIeHAIIPaBJIEHHOCTD; 2) paluoOHAJIbHOE  IIOCTPOEeHUuEe U
muddepeHuanus cojepXKaHus YPOKa; 3) HCIIOJH30BaHWE TI'yMAaHUTAPHOIO
IIOTEHIAIa MaTeMaTu4eckoro obpasoBanus; 4) 0OGOCHOBAHHBIN BBIGOD
CPEJICTB, METO/IOB U IIPUEMOB, OPUEHTUPOBAHHBIX HA O0y4YeHUe, pa3BUBalOIIee
JINYHOCTH; 5) OpraHu3anusi NPOAyKTUBHOU y4eOHON JIeITeJIbHOCTY Yy IaluXCs
Ha YpOKe C YydYeTOM WuX WHTEPEecOB, HAKJOHHOCTeli u mnoTpebHOocCTei;
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6) MoruBamusi ydeHusi U (POPMUPOBAHME Yy Yy4YalIAXCH YMEHUIl YYUThCS
MaTeMaTukKe; 7) COTPYJHUYECTBO YUWTEss M Y4aluXCs HE TOJbKO IMpU
IIPOBEJIEHNN, HO U NPU pa3paboTKe ypoKa.

CymiecTByloT pa3jiMdHble TUIIOJOTUU YPOKa, M B yYEOHBIX I[OCOOUSAX YPOKHU
AHAJIM3UPYIOT, KaK IPAaBUJIO, B KOHTEKCTE KAKOI-ImOO KOHKpeTHOi Ttumojoruun. Ha
IPaKTUKE YUHUTE/b, padpadaTbiBasg CHUCTEMbI YPOKOB 110 KOHKPETHBIM YYeOHBIM TeMaM,
HEe BCerla YKJIaJbIBacTCd B pPaMKHU KaKOM-TO O,HHOfI TUIIOJIOTUN. qu/ITbIBaH 9TO,
C.I.  ManpesioB mpejjaraer Imepeifitu K pa3paboTKe CHCTEMBI YPOKOB TaKHX
THUIIOB, B KOTOPBIX AKTYaJU3UPOBAINCH Obl Hambojiee XapaKTepHbIE CTPYKTYPHBIE
9JIEMEHTBI COBPEMEHHBIX YPOKOB MareMaTuku. Jljisg 9Toro on BbisBjsgeT Haubosee
PACIIPOCTPAHEHHBIE TUIIBI YPOKOB MATEMATUKHU U I'PYIIIUPYET UX B OJIOKU.

B nepssbrii 650K ypokoB (B;) OH BKJIIOYaeT: YPOK O3HAKOMJIEHUSI C HOBBIM
MaTepUaJIOM; YPOK 3aKpeIllJieHus M3yYEeHHOT0; YPOK NpPUMEHEHHs 3HAHUUN u
YMeHUii; YypOK OOOOIeHrsT M CUCTEMATHU3AallMU 3HAHWUNU; yPOK MPOBEPKHA U
KOpPeKInu 3HaHUi1; KOMOMHUPOBAHHBIN YPOK.

Bo BroOpoii 650k ypokoB (B;) OTHeCEHbI: yPOK-JIEKIUsl, YPOK-CeMUHap,
YPOK-IIPAKTUKYM, YPOK-KOHCYJIbTAIIUS, YPOK-3a4eT.

B Tperwmii 6710k ypokoB (B3) BKJIIOUYEHbI: YPOK C JUIAKTUYECKOW HIPOii,
YPOK-poJieBasi UTPa, YPOK-IKCKyPCHs, YPOK-ANUCKYCCHSI.

B gerBepThlii 610K ypokoB (B,) BoILIn: ypOK-COPEBHOBAHNE, Y POK-I€JI0BAs
UTpa, UHTETPUPOBAHHBIN yPOK, TeaTPaJIN30BaHHBIN YPOK.

[To muenuio C.I ManBesnoBa, BCAKHIT yPOK MAaTeMATHKH OTHOCUTCS K OJIHOMY U3
OJIOKOB JINOO $SBJISIETCA KOMOMHAIIMEH CTPYKTYPHBIX KOMIIOHEHTOB YPOKOB YKa3aHHBIX
670K0B. Hampumep, ypokK KJIIOUEBBIX 3aJad OH pacCMaTpuBaeT KaK KOMOMHAIUIO
9JIEMEHTOB YPOKa-JIEKINN (U3/0KEeHIe U KOHCIIEKTHPOBAHHUE COJEPIKAHMS KJIIOUEBBIX
3aJ1a9 [0 U3yvaeMoii Teme, KpUTepueB WX 0oTOOpa M 0630p MOJXOJ0B K UX PEIIeHHO),
ypoKa O0OOINeHNsT W CHCTeMaru3anui 3HaHuil (0cBOeHme y4ueOHOrO MaTepHaa MyTem
CHCTEMATHU3AIMN 3HAHUI U yMEHHUil), ypOKa-MpaKTUKyMa (HMCIOJIb30BaHNE WHCTPYKITHT
[0 BBINOJIHEHUIO 33JIaHWii C MPUMEHEHHEM KJIIOYEBbIX 3aJ[a4), YPOKa - JIEJOBON HUIDBI
(pedpiekcusi, cBs3aHHAsT ¢ CAMOOICHKAME ¥ CYZKJCHUSME YUaIlIuXcs 0 paboTe Kiacca,
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IPYIIbI, CBOEHl JlesTelbHOCTH ¥ T.11.). HaOJroJieHns MOKa3bIBalOT, YTO B OCHOBHOI
IIIKOJIE TIPEJIIIOYTEHNE OT/IaeTCA yPOKaM, BXOJISAIIIM B yKa3aHHbIe OasucHbie OJ10ku. [Ipn
OpraHu3aIuu OOYYeHUs ydalluxcs KJIaCCOB MaTeMaTHYeCKOro MPOMUIs OKa3bIBAIOTCHA
3P DEKTUBHBIMI YPOKU-JIEKITIH, YPOKA-TIPAKTHKYMbI, THTEIPUPOBAHHBIE YPOKH, YPOKU-
KOHCYJIbTAIIUU, YPOKN-COPEBHOBAHNS B BUJIE MATEMATHIECKNX O0EB. Y POKU O0bICHEHUS
HOBOI'O MaTepuaJa, YPOKU-IKCKYPCHUH, YPOKHU-POJIEBble UT'PBI, TeaTpaJIln30BaHHbIEe YPOKU
OKa3aJIMCh 0oJjiee MOAXOAANIMMI B OpraHU3alMi OOYYeHHs yYalluXCsd, KOTOPBIE He
HaMepEeHbI UCIOIb30BaTh MATEMATUKY B CBOEl Oy IyIeil mpodeccun.

2. IloaroToBKa yunresis K ypoKy. AHAJIN3 ypoKa
Beskas pazymHas 1edgTeTbHOCTh HAUNHAETCS C IJTAHMPOBAHUS.

TUMOBLIE YYEEHBIE MAHBI YYPEXLEHWA OBLLEMO CPEOHEIO OEPA3OBAHWA
MHCTPYKTUBHO-METOOWYECKWE MNCEMA

METOOWHECKWE PEKOMEHOALMA

OBPA3OBATENLHBIE CTAHAAPTbLI OBLWENO CPEAHEIMO OEPA3OBAHNA

NEPEYHW YYEBHbIX M30AHWA

MNEPEYHW NOCOBMW ANA NEQAMOrOB YYPEXOEHWI OBLWEO CPEOHENO OEPA3OBAHWA
NEPEYHW MOCOBAN ANS1 YUALLUXCS YYPEXXOEHWUIA OBLErO CPEAHEIO OBPA30BAHMSA
MNEPEYEHE YYEBHBIX NMPOMPAMM ®AKYIETATUBHIX 3AHATUI

NEPEYHW MEBENIW, MHBEHTAPA A CPEACTB OBYYEHWA, HEOEXOOMMbIX ANA OPTAHW3ALIMAIA
OBPA3SOBATENLHOMO NPOLECCA

[OONPOGECCUOHANBHAA U NPOGECCHAOHANBHAA NOArOTOBKA
PEKOMEHBALUMU NO OEACTBUAM B YPE3BbLIYAMHBLIX Y QKCTPEMANBHBIX CUTYALIAAX

YYEBHbIE NMPEAMETBI. [-IV KITACCHI. 2020/2021
YYEBHbIE NPEOMETbI. V-XI KINTACCbI. 2020/2021
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YyebHo-meToou4eckoe obecnevyeHne obpaloBaTenLHOro npouecca no y4etHoMy npeomMety

YuyeBHo-meToamyeckoe obecnedeHue obpaszoeartensHoro npouecca no  ydebHomy npegmery  «Maremaruka»
B 2020/2021 y4eBHoM rogy
MprMepHOe KaneHaapHO-TEMaTMYECKOE NNaHMpoBaHKe no yyebHoMy npeameTy
o [NpumepHOe KaneHaapHo-TeMarnyeckoe NnaHmpoBaHne no yqefHomy npeamety «Marematukan. X knacc (6asoBblit
1 MOBbILLIEHHBIA YPOBHM)
MpbIKNagHae KansHAapHa-T3MaTLIYHaE NNaHaBaHHe na ByYabHLIM NpagmeLe
o lMpblknagHae KanAHAapHa-TaMaTblHAe NnaHaBaHHe na By4abHbIM npaamele «Maramartbika». X knac (6asaBbl i
NaebllaHb! §3poyHi)
MprMepHoe KaneHaapHO-TEMaTUYECKOE NIAHMPOBaHKE (haKyIbTAaTMBHBIX 3aHATUA
o lNpumepHoe KaneHaapHO-TEMATUYECKOE MNAHUPOBaHME aKynNbTaTVBHBIX 3aHATHiA «[oBTOpsieM MaTemMaTuky»
ans Vil knacca y4pexaennin oblero cpearero obpasosarms (2016 1)
o MpUMepHOe KaneHJapHo-TeMaTUYeckoe MNaHUpOBaHWe akynbTaTUBHBIX 3aHATWA «TOBTOPSIEM MaTeMaTUKy»
ans 1X Knacca yYpexgeHnn obwero cpegHero obpasosanua (2016 1)
MepeyeHb cTaTed, onyBNUKoBaHHbLIX B HAYYHO-METOOMHECKOM XypHane «MaTaMaTbika»
o CTaTbil HAay4HO-METOAUHECKOTO KypHana «Maramatblka», akTyanbHble [N COBEPLUEHCTBOBAHMS METOAMHECKOro
MacTepcTBa yyuTens
Y4ebHO-MeTOAN4ECKNE KOMNINEKChI (haKybTaTWBHbIX 3aHATWIA
Matemaruka. V knacc. TponnHkamu marematuim. Mocobre ans y4almxcs
MyTellecTBre B CTPaHy 3aHUMAaTENbLHOW MaTeMaThki. V Knacc. Pabodan Tetpadb
Matematuka. VI knacc. MNyTelwecTBre ¢ MaTemMaTUkoi. MNocobue Ana yyawmxca
Marematuka. V-VI knaccol. MocoBue gnga yuntenen
AnreBpa y4uT paccyxaark. X knacc. Mocobue Ang yyawmxca
AnreBpa y4uT paccyxaarek. Xl knacc. lNMocobre Ans y4awmxca
leomeTpust. X knacc. MHoroobpaswe naei n metonos. Mocobre Ans yHalwmxcs
leomeTpust. X| knacc. MHorooGpaswue naeit n metogos. MNocobre ang y4awmxes
leomeTpus. X—XI knaccel. MHorooGpasye naen M Metodos. MNMocobre ang yyalumxes
o leomeTpuda. X—X| knaccel. MHorooBpasve ngern v MeTogos (nocobue Ans y4uTenen + nporpamma)
« KOHTPOMbHO-U3MepWTENBHBIE MaTepransb!
o MaTemaTuka: KOHTPONbHbBIE M CAMOCTOATENMbHbLIE paBoTbl. V—IX Knacckl
« [Mocobus ana yunrenen
o 3nemeHTbl koMBuHaTopuKkn 1 GuHoM HbloToHa

o

°

°

°

o

o

o

°

°

[logroroBka yumrTesass K ypoOKaM HAYMHAETCS C TOJOBOTO ¥ TEMATHIECKOTO
IJIAHUPOBaHUs y4uebHOro mporecca. I'ogoBoil M TeMaTHYeCKuil MJIAHBI COJEPXKAT
clieflyfolnue pasjesbl: 1) HaMMEHOBAaHWE TeM YPOKOB; 2) YHCJIO YacoB,
OTBOAMMBIX HA WX WM3yUueHue; 3) TeMbl [Jis TPeaBAPSIONEro W UTOTOBOIO
IIOBTOpeHUsl; 4) MmepedyeHb HAIISIAHBIX TOCOOUI U y4uebHOro 0GOpyJOBaHUS;
5) y4deOHO-MeTOoAMYecKUe I1ocobusi; 6) MeXKIIpeJMeTHble CBHA3M; 7) THIIbI
YPOKOB.
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O. H. IlupioTko

Mamevatnia

/

B oypoytble fiiakbl
\ ‘\ | /1 peKoMeHpalimn

(S

/ABepCcaB

[Tocobue cocTaBieHO B COOTBETCTBUU C KOHIIENIIMEH OOyYeHUs MaTeMaTHKe B
5 kiacce. B wm3manum npuBesieH 0030p OCHOBHBIX TEOPETHUYECKUX WJIEH KaxKI0ro
ypoKa, cchopMyJIMPOBaHbI IIPEJIMETHBIE, MeTalPeIMEeTHbIE W JIMIHOCTHBIE [N U3y IeHU
MaTepuaJsia. [lo nzydennio kaxkaoro maparpada JaroTcsd METOINIECKIE PEKOMEHIAIu 1
IIJIAHBI, TPUBOUTCS IJIAHUPOBAHIE YPOKOB C yKa3aHUEM 33 IaHWil /Il paOOThI B KJIacce
A JO0Ma, & TaKzKe IIPUMEPBbl KOHCIEKTOB YPOKOB I KJIACCOB C DPa3JIMYHbIM YPOBHEM
YCBOCHU 3HAHUI.

Anpecyercs yUauTeIsaM yUIPEKICHII 00IIEro cpeHero oopa3oBaHms.

B numakTuke u MeTo/uKe 00yUeHnsl MaTeMATUKE POy pa IJIaHUPOBAHIS YI€OHOTO
mporecca JIoBejieHa 110 ypoBHs JeidicTBuil (omepanuii). Hanpumep, nupmakTumdeckast
cxXeMa TeMaTUYeCKOr'o IJIAHNPOBAaHWS BKJ/IIOYAET CJICAYIOMIue olepalium:

1. OmnpeneneHue 3a7a4 U3YYEHUs] TeMbl IIyTeM O3HAKOMJIEHUSI C
IporpaMMoii 1 METOANYECKUMHU YKAa3aHUSIMHU 110 TEME.
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2. Os3HakoMJieHWME C coJepXKaHWMeM y4YeOHOro marepmaja II0 TeMe B
yueOHUKe, BblJieJIeHII€ OCHOBHBIX HAYYHBIX 1 BOCIMTATEJIbHBIX Ueil, IIOHITHIA,
3aKOHOB, YM€HUii, HABBIKOB, KOTOPbIE JIOJI>KHbI OBbITh YCBOEHbI yYallUMUCs B
COOTBETCTBUHU C IIOCTAaBJIEHHBIMHU 33aJ[a9aMMu.

3. OO6ocHoBaHWE JIOTMUKM PACKPBITUS TeMbI B COOTBETCTBUHU C
3aKOHOMEPHOCTSIMU YCBO€HUsI 3HAHW, AUJAKTUYIECKNMU MNPUHIMIIAMU, a
Tak>Ke ollpe/elieHne HeOOXOIMMbIX /IJisi PACKPBITUSI TeMbl BIUJI0B YPOKOB.

4. KoHKpeTusaius 4YmncJa MOCJIeI0BATEJIbHOCTH BCEX YPOKOB MO TeME B
COOTBETCTBUHU C BbII€JIEHHBIM IIPOTPAMMOII YMCJIOM YacOB Ha ee M3y4UeHHe.

5. OmnpeneneHne TeMaTUKU KaXKJAOTo ypPOKa, (POPMYJMPOBKA OCHOBHBIX
3a71a4, COBOKYIHOCTb KOTOPBIX JIOJI>KHA O0OecIlednTh pelleHue obIIero
KOMILJIEKCA 33724 U3y4YEeHUs TE€MbI.

6. Koskpermsamus 3aga4d JaHHOTO
0CODOEHHOCTeIl yJaIlmxcs JaHHOTO KJacca.

7. OTbop HamboJiee PAIMOHAJILHOT'O COJ/IepXKaHWsA OOydYeHMs Ha JaHHOM
YPOKe, BbIJIeJIEHUEe B HEM TJIaBHOTO.

8. BpiOop onTMMaJIbHOTO COYETAHUS METOAOB M CPEJICTB OOy4YeHus JIJIsd
pellieHnsi HaMe4YeHHbIX yYeO0HO-BOCIIMTATEJIbHBIX 3a/1a4.

9. Bribop popmbl opranusanuu y4uedHoii paboThl HNIKOJIBHUKOB HAa yPOKe.

10. Omnpenenienne OoNTUMAJILHOTO TEMIIa OOyUYeHUs HA yPOKe.

11. Onpenenenue cofiep>kaHusi 1 METOAOB JIOMAIITHEl PabOTHI yYEHUKOB.

C. I'. ManBesioB 6071€e JIeTaIBLHO XapaKTEPU3YET JAEHCTBUS YIUTEISI TI0 COCTABICHIIO
ItaHa. Tak, BBISIBJIEHUE COJIEPXKaHUA U IIOCTAHOBKY 00pa30-BaTeJIbHBIX Iejieil OH
CBOJUT K: 1) ONpeJesieHuIo COJiepXKaHus MPOrPAMMHBIX 3HAHUN, yMeEHWI,
HaBBIKOB; 2) BBISIBJIEHUIO UTOTOBBIX yPOBHEH nX cOOPMUPOBAHHOCTH, KOTOPHIE
3aUKCUPOBAHBI B IporpaMMe u y4eOHUKax; 3) KOHKPETU3AIUuK MOJIy YeHHbBIX
CBEJJeHUlI C y4YeTOM IMO/I'OTOBJIEHHOCTU KJIACCa M MECTOM YpPOKa B CHCTEMEe
YPOKOB MmO wu3ydaemoii Teme. Hapsiy c¢ oOpa3oBaTe/ibHBIMU IEISIMU  yIUTEb
dopmyupyer pa3BHUBAIOIINE II€JIM, C KOTOPBIMH CBS3BIBAET TBOPYECKUIl YpPOBEHDb
OBJIaJICHUA SHAHUAMNW U YMEHUAMMA, U BOCIIUTAaTE/IbHbBIC IIEJIN.

YPOKa Ha OCHOBe n3y4deHumAd
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OT6op cojiepKanust ypOKa CBOJUTCS K BBIIIOJIHEHUIO CJICIYIOMNX JTeHCTBUIL:

1. I3yuuthb cojiep:kKaHue TEKCTa y4YeOHUKA, OTHOCSIIETOCs K TeEME ypoKa, 1
BBIJIEJIUTH B HEM CaMoOe IJIaBHOe (OCHOBHAas Ui€esl, ONIOPHbIE MOHATUS U TEOPEMBI
¥ T.II.), HAa YTO ¥ OyJeT HAIIpABJIEHO BHUMAHUE YYaIlUXCs B X0/Ie aKTyaIn3anuu
3HaHUIA.

2. BeigeauTh Bce CUMBOJIbI, 0003HAYEHNs, TEPMUHBI U MOHATHUSA; (PAKTHI U
MaTeMaTU4decKue IIpeaJIoXKeHusT B BHUJe AaKCHOM, TeOpeM, OIpe/ielIeHuil;
yKasaHug, aJIlOPUTMbl U IIpaBuWJjla UX IIPUMEHEHUs, MaTeMaTu4vecKue
J0Ka3aTeJbCTBA. DBbBISCHUTh NPOUCXOXK/JEHUEe, MPaBUJIbHYIO 3alliCh U
4YTe€eHUe CHUMBOJIOB, O0OO3HavdeHWii, TepMuHOB W mnp. lIpoBepurh, kKakue wus
MOHATHUIN SABJISIOTCS OCHOBHBIMH, KaKuWe MOTYT OBbITh OIpeAejieHbl, HO He
OoIpelieJIAI0OTCA B COOTBETCTBUU C JUAAKTUYECKUMHU I[IPUHOUIIAMU, KaKue
MOHATUS ONPEEJAIOTCS; KaKue OIIpeJelieHUusl MOHATHil u (opMyJInpPOBKHI
TeopeM HaJ0 3HATh JI0CJIOBHO. Pa3zobparbca B JoKa3aTeJbCTBAaX, BBISBUTH WX
JIOTUYIECKYIO CTPYKTYPY, IIPO0eJIbl; MPOBEPUTH ceOsI B YMEHUU BOCIIPOU3BO/IUTH
n3yvdaemble JOKa3aTeJbCTBA.

3. Ilpoanamm3mpoBaTrh cucreMy 3aJa4 Y4YeOHUKA, OTHOCHAIIUXCA K
n3yvyaemMoin TeMe. BpigeanTh 3a/lauu, OpPUEHTHUPOBAHHBIE Ha BBeJAEHUE
IIOHATUI, TeopeM, YCBOeHUHEe UX COJepkaHus, Ha IIpUMeHeHue u
CHUCTEMATU3aWI0 MOHSATUII U TeopeM; pacnpelejUTh 33aJa49W Mo OJokam
POACTBEHHBIX 33Ja4 U T.[1.

4. N3ydnTth METOAUYECKYIO XapaKTEPHUCTHUKY OTOOPAHHOIO MaTepHuaJia,
MOSICHEHUS 1 KOMMEHTApUN K HEMY, BO3MOXKHbI€ MOJAXO0Jbl K €ro N3JI02KEHUIO.
PaccMmorperh ykasaHmsi K YyHOpPa*XHEHUSIM B YyYeOHUKE U OIPeaeMThCs
c obpasmamu odopmiaenusi 3anuceii. Ilogobparb pasJanYHbIE CHCTEMBI
JOTIOJIHUTEJIbHBIX 3aJ/laHuii: KOHTPOJIbHBbIE BOIMPOCHI, yCTHbIE yNpPa>kKHEHUs,
MaTeMaTU4YeCKne IUKTAHTBI, TECThI, 3aJIaHNsI HA TOTOBBIX YepTexkaX, UTPOBbIE
YIIpaXKHEHUs, 3a4a49i IIOBbIIIEHHON TPYJIHOCTH U T.II,.
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5. VYdecThb 0CODEHHOCTM KOMIIOHOBKH  COJZEp>KaHUs  MaTepuaJa,
pa3paboTaHHble NpPU TeMATUYECKOM IUJIAHWUPOBAHUU. Y TOYHUTH POJIb
U MeCTO WU3YyYaeMoro MaTepuajla B TeMe W Kypce; CoJep>KaHue
MaTepuajia, HeoOXOMMOro [Js OpPTaHU3aluM IIOBTOPEHWsI, yCTAHOBJIEHUS
Me>KIPEeIMETHBIX CBsi3ell, MPOBEJEHUs CAMOCTOSTEJIbHBIX U KOHTPOJbHBIX
paboT u T.1.

6. IIpoBepuTh BO3MOXKHOCTU peaJN3alN IIOCTABJEHHBIX IleJieii ypoka
C HOMOIIbI0O OTOOPAaHHBLIX MATEPUAJIOB M OOpaTUTh B TO K€ BpeMsi ocoboe
BHUMAaHNEe HA yCHUJIEHWE ero BOCIHHUTHIBAIOIIET0 W Pa3BUBAIOIIETO BJIASTHUS;
HACBIIIIEHNEe YYeOHOro marepuajia IIpUMepaMu, CBeJieHUusiMU, (aKTaMu u3
IMOBCEIHEBHOI 1eiCTBUTEJIbLHOCTH; yIJiyOJeHrne NPUKJIAJHON U NPaKTUYIECKOMN
HAIIPABJIEHHOCTH W3Yy4YaeMOro MAaTepuaJia; BbIIBJIE€HUE 3SCTETUYECKOTO
coleprKaHus YYeOHOro Marepuasia; NpUBJIeYEeHWE 3aHUMAaTEJbHBIX 3a/ad,
WCTOPUYECKNX CBEJI€HWIl; IleJleHanpaBjeHHoe (OpPMUPOBAHNE HABBIKOB
CaMOKOHTPOJIS U T.JI.

7. JuddepeHiiupoBatb cojepkaHue y4eOHOro wmarepmajia C IIeJIbIo
MHTEeHCUPUKAIIUY CAMOCTOSITEJIbHOI MO3HABATEJILHOM /esITeJIbHOCTU HauboJiee
MOJITOTOBJIEHHBIX YYaIlIUXCSA W AaKTUBU3ANU IOMOIu ciaboycrieBarommm. B
cIy4dae HeOoOXOAWMMOCTHU IoA00paTh WHAWBUIAYAJIbHbIE U IPYNIIOBble 3aJaHUS,
HAIIPABJIEHHbIE HA BOBJIEYEHUE Y4YAIIUXCd B AKTUBHYIO W IIOCUJIBHYIO
CaMOCTOSITEJIbHYIO y9eOHYIO J1eITeJIbHOCTD.

8. 3aBepumuTh 0T60pP M3 y4YeOHUMKA W APYTUX HCTOYHUKOB COAEPXKAHUS
y4eOHOro MaTepmwajia C TaKUM pacyeToM, YTOObI He IIeperpy3uTh YPOK H
ob0ecrieuynTh YCBOEHUE YYaIllUMUCH HEeOOXOAWMbIX 3HaHuii m ymeHwit. Jljis
opranmsainuu paboThl B KJjIacCe M AOMA, a TAKKe peayin3alii BO3MOXKHOTO
pe3epBa BpeMEHU Ha YPOKE pacIlpeaeiiTh COOTBETCTBYIOIIMM OOpa3oM Bech
OTOOpaHHBII MaTepuaJl.
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Hepenko comep:kanme y4eOHONO MaTepuaja BO MHOIMOM  OIpeJeNsier  BhIOOD
COOTBETCTBYIONIMX METOJOB U CTPYKTYPY ypoKa. Tak, Ipu IEPBUYHOM PACCMOTPEHUU
JIOCTATOYHO CJIOZKHOTO ~MaTepHhaja, KOTJa YYUTEIh CYIIECTBEHHO OIPAHUYEH BO
BpEMEHHM Ha €ero npopaboTKy ¢ ydalnuMucs, 0osiee OJAronpUATHBIMEA OKa3bIBAIOTCS
PENpolyKTUBHBIE MeTOIbl 00ydeHus. [lpuduem eciam i W3JI0XKEHUs MaTepuaa
HPEJIIOJIAraeTCs 3aHATh BeCh HJIM MOYTH BECh yPOK, TO JIydIlIe CAeIaTh 3TO B pPaMKax
YPOKa-JIEKIIUKM, B MPOTHUBHOM CJIydae IOJXOMSIIEll OKAa3bIBAeTCsl CTPYKTypa ypoKa
O3HAKOMJICHUS] C HOBBIM MATEPUAJIOM.

OtmpejiesienHast poJib B IPOMECCUOHATBHOM eI Te/IbHOCTH YIUTE ISt OTBOIUTCS YMEHUIO
oOPMIIATH Pe3ysIbTaThl paspaboTku ypoka. VI He TOJBKO II0TOMY, YTO ILJIAH W/
KOHCIIEKT YPOKa SIBJIAETCS BayKHBIM JIOKYMEHTOM YUHTEId IIPU €ro NPOBEJCHHH, a
yMeHue (HUKCUPOBATH CTPOEHUE YPOKA W JIETAJIU3UPOBATH K TOMY K€ KasKJIblii u3
€ro COCTABHBIX 3JEMEHTOB B KOHEIHOM CUETE CKA3BIBACTCA HA OPraHM3aluu yPOKa.
KOHCIIEKT ypOKa CTAHOBUTCS JIEHCTBEHHBIM CPEJICTBOM OCMBICTICHHS W OOOONICHUS
COOCTBEHHOTO MEArOIMIECKOr0 OIBITa. BOT KaK OIEHUBAET POJIb KOHCIEKTa M3BECTHBIN
yunresnb Marematuku A.A. OkyHeB: «BjoxHoseHue ydauress, peakiyus yIeHUKOB Ha
€ro JOMAIlHUE 3arOTOBKHU BCEIAIOT JYIIy B yPOK. YPOK OKHBAaeT M IHOPOil JIOBOJIBLHO
JaCTO WJET COBCEM II0 JPyroMy pyciy. Torma mocie 3aHaTuss GPOCACIIbest K KOHCIEKTY
1 OBICTPO, TOKa He 3a0bLINCh CaMble JPATOIECHHBIC €r0 MOMEHTDI, 3allUCBIBACIIL TOT
YPOK, KOTOpbIii Ha camom jesie moayqmics» (Oxyues A. A. IToxroroska kK ypoxy //
Maremaruka B mkose. — 1991. — Ne 1. — C. 12).

CymiectByior pasable (OPMbI HAIMCAHUS KOHCIEKTa ypOKa: IIPOU3BOJIBHBIH, €
BBIJICJIEHUEM JIEATEJIbHOCTH YIUTEIs U YUAIUXCs, ¢ BBILJICJIEHUEM BOIPOCOB M OTBETORB
Ha HUX, PACKPBIBAIOIINX COJEPIKAHUE YPOKA.

PaccMOTpUM TI0IOTOBKY YUYHUTE/S K IPOBEJIEHUIO KOHKPETHBIX YPOKOB.
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Ypok 1. Harypasibabie uncjia (BBOAHBIH yPOK)

Ochosrana Jdudaxmuveckas ueav Ypoka: TMO3HAKOMUTH C HOBOW y4IeOHO# KHHTOIA,
ee OCOOEHHOCTSIMI; CHCTEMaTH3UPOBaTh W ODOOIIMTH 3HAHWMA O HATYPaJIbHBIX UHCIAX,
[OJIyYeHHBIE B HAYAJILHOI ITKOJIE.

Xo0d ypoxa

1. Opeanuzayuonmnvitc momenm

MaremaTuka, apy3bs,

ABCoTIOTHO BCeM HYy KHA.

Ha ypoke pabotaii ctapatesbHO,

U ycrex Tebs xkaer obs3aTebHo!

1I. Bnaxomemeo ¢ yuebruxom

A momoxkeT HaM U3ydaTh Ty TPY/JAHYIO, HO YBJIEKATE/JbHYIO HAyKy HAIl TJIABHBIN
ITOMOIITHUK — y9IeOHUK 110 MaTeMaTHKe.

— [TocmoTpuTe Ha HOBBIH yueOHuK. Pacckaxkure, Kakyro HHPOPMAaIUIO HeceT 00JI0XKKA.

— IIpounTaiite obparieHne aBTOPOB K ITATUK/IACCHUKAM.

— HazoBure 0CHOBHBIE MBIC/IN 3TOW CTATHU.

— Kakmmyn kadecTtBamMu HeoOXOIMMO 00JIaJIaTh JIJI YCIEHIHOIO M3YYeHUsl 3TOrO
npeamMera’

— IIpounTaiiTe, ¢ KAKUMU yCJIOBHBIMU OOO3HAYCHUSIMUA MbI BCTPETUMCS Ha CTPAHHUIAX
yUIeOHUKA.

— 3akpoiiTe yu4eOHNK, CErOIHsI Mbl K HEMY €IIle BEPHEMCSI.

1II. Paboma no meme ypoxa

Ha nocke:
BA3A - 3191 KAKIA -7
SRR 55 3BE3A — 7

— Cnoa BASA u JIE]I zamudposanbr. Vcnob3yst ToT xe mudp, 3ammudpyiite cioBa
ZKAZKJIA u 3BESJIA. (Lludpa coorsercTByeT HOMEPY GYKBBI B aipaBuTe. )
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— 3anuiure Bce YUCIa B OJHY CTPOUKY.

3191 265 81851 936 951

— Yo MoxkKeTe cKazaTh PO ITU Tuca’

— Kaxkne nudpbl He 6N UCIIOIB30BAHBI IPH 3aIicH JanHbiX dncen? (0, 2,4, 7.)

— [onurmmre B 3Ty Ke CTPOUKY caMoOe MaJIeHbKOe 1 caMoe OOJIBITIOe YeThIPeX3HATHbIE
urcsia STuMu ke mmdpamu. (2047, 7420.)

— IIpounraiiTe Bce 3amucaHHble YUCIIA.

— Bamumure ux Ha cjejyolieil crpouke B mopsijike Bospacranus. (565, 2047, 3191,
7420, 81 851, 936 951.)

— Kakoe u3 gmces moxker ObITh JiuianM, nodemy? (7420 — weTHoe.)

1V. Paboma no yuebnuxy

— IIpounraiiTe BHUMATETLHO TEOPUIO U MIPUTOTOBLTECH OTBETUTH Ha BOIPOCHL.

— Kakoe 1nciio ne gBjsgercs HATYPAJIHHBIM !

— Kak nazwiBaercs rpymmna u3 Tpex nudp B 3allUCH YHUC/A, CINTas CIIPaBa HAJEBO?!
(Knacc.)

— Kak naseiBaercst Mecto, 3annmaemoe 1udpoii B sarmmcu ducia? (Pasps.)

— CKOJIbKO pas3psiyioB B KaxkoM kiacce? (Tpu.)

— IIpumymaiite 3aganue ¢ HammMu aucaamu. (Pasburb Bropyio cTpOUKY 3allCAHHBIX
qrcesI Ha KJIACChl, JIATh TOsICHEHNE, OTIPEJIEJINTh KOJTMIECTBO PA3PsIJIOB B KaXKJIOM YHCIIE. )

565 3191 81851

2047 7420 936951

— 3aMeHnTe KaxKJI0€ YHCJIO CyMMOIl pa3ps/IHBIX CJIaraeMbIX.

565 = 500 + 60 + 5

2047 = 2000 + 40 + 7

3191 = 3000 + 100 + 90 + 1

7420 = 7000 + 400 + 20

81 851 = 80 000 + 1000 + 800 + 50 + 1

936 951 = 900 000 + 30 000 + 6000 + 900 + 50 + 1
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V. Bunoanenue zadarudi

1. C. 6, Ne 1 (ycrHO).

— Ilpounraiire uncia. Yro obo3HauaeT mudpa 5 B 3alUCH KazKIO0I'0 U3 ITUX UUCET!
— Yro obosnavaer mudpa O B 3aIMCH KaxKJI0TO U3 TUCET!

2. C. 6, Nv 2 (Bo3MoOzkHA paboTa ¢ HHTEPAKTUBHBIM [OCOOUEM ).

— Kakoe 3aanue gano?

— Iomymaiite, Oy/IyT Ji Cpe/ii 3alIUCAHHBIX YHUCEJT MSATU3HAYHBIE.
— Tlouemy?

— 3amnumnmre 9ucia.

IIposepxa

903, 580, 3241, 6543, 3950, 7008.

— Ha xakwe rpynmber MoxkHO pasmesnth i unciaa? [Togemy? (Ha tpexsnaunbie n

YeThIPEX3HAUHBIE; HA YeTHBIE U HEYeTHbIE; KPaTHbIe 1 He KpaTHbe 5 u 10.)

— Bamnumure B BuJae CYMMBI Pa3pdJHbIX CJjlala€MbIX YHCJIa, B 3allUCH KOTOPLIX HE

ucnosb3yercs nudpa 0. (3241; 6543.)

C. 9, Ne 22 (pabora B mape).
654 + 367 = 1021

947 - 469 = 478
258 - 8 = 2064
987 : 7 = 141
3018 : 6 = 503

52 -23-77 = 1119

192 : 32 - 8 = 14

98 - (319 - 273) = 1288

VI. Paboma nad 3adaveti

C. 8, Ne 19.

— O gem roeopurest B 3agade? (O nByx KombaiiHepax.)
— Y7o uzBecTHO?
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— Yro HeusBecTHO?

— A uTO TIPO BTOPOIL CKa3aHO?! ®

— Yro snaunt Ha 46 T Menbine? (D10 CTOILKO XKe, HO Ge3 46.)

— Bo ckoabKo JseiicTBuil 9ra 385047

— CocTaBbTe IJIaH pereHns.

— Pemture 110 jieficTBUSAM € TOSICHEHUSIMU.

1) 231 - 46 = 185 (T) — HAMOJIOTHII BTOPOil KOMOANHED.

2) 231 + 185 = 416 (1) — mamosoTmiIn 06a KoMbaiiHepa.

— IIpounraiite orser. (O6a kKombaitnepa HamooTmin 416 T 3epHa.)

— Usmenure ycsioBue 3aa4u Tak, 4ToObl IEPBbIM JieficTBreM ObLI0 cioxkenune. (OquH
KoMOaiinep namosiotusi 231 T 3epna, a Bropoit — Ha 46 T OGosbmie. CKOJIBKO 3epHa

HaMoJIOTHIIN 00a KoMbaitnepa?)
— Pemmre nHOBYIO 33/1a1Y.
1) 231 + 46 = 277 (T) — HAMOJIOTHJI LEPBLI KOMOAHED.
2) 231 + 277 = 508 (1) — HamosoTHIM 06a KoMbaiinepa. ‘
— IIpountaiite orser. (O6a Kombaiinepa Hamosorut 508 T 3epHa.)

Hauano |

VII. Pegarexcus ‘ Conepwarme |
— Kak maspiBatoTcs dnciia, ¢ KoropeiMu Mbl paboramm? (Harypasbabre.)

— Yro BBl 3anmomunn’! Pacckazkure. ‘ < ” > |
— YT0 BBI3BAIO TPYIHOCTD !

Jomawnee 3adarue ‘ «“ ” 4 |
C. 9, Ne 23, 28.
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Ypok 2. «Briucannbriii yros. Teopema o BHUCaAaHHOM yTJie»

Tun ypoka. YpoK u3ydeHHs HOBOI'O MaTepuaJia.

Xapaxmepucmura memol, Ypoxa.

ComepKaHreM TeMbl SBJISIOTCA TOHATHE BIIMCAHHOTO yIJIa W TEOPEMa O BINCAHHOM
yIJjie, IO3TOMY TeOpeTHYecKas dYacTh TeMbl HACBIIEHHAs W OO0JbIIasd M0 00beMmy
(I0Ka3aTeIbCTBO  TEOPEMbI  paccMarpuBaeT Tpu ciaydas). OnpejiejieHne HMOHATUS
BIIMCAHHOT'O YIJIA COJIEPXKHUT JIBA CYIIECTBEHHBIX CBOWCTBa, (POPMYJTHUPOBKA TEOPEMBI
Hec/IoKHasd. /lokazaTe/bCTBO TeOpeMbl B YCJIOBUAX IIEPBOTO CjIydasl OINUPAETCSI Ha
CBOICTBO IEHTPAJIBHOIO yIJa, JOKA3aTeJIbCTBA B YCJIOBHUSX JIBYX IIOCIEIHUX CIIydaeB
AHAJIOTTIHBI.

Ieau ypoxa:

1. ChopmupoBaTh MOHATHE BIIUCAHHOTO yriia. [lo3HAaKOMUTE ¢ TeOpeMoiil O BIIMCAHHOM
yrJIe.

2. @opMupOBaHUE HABBIKOB CAMOCTOATEILHONI PabOTHI ¢ YIeOHUKOM.

3. ®opMupoBaHme criocoda JT0Ka3aTeIbCTBA, 3aKJIOYAIONIErocss BO BBEJIEHUM HOBOI
durypbl, HaXOJdIIECd B W3BECTHBIX CBA3AX C TeMU (DUI'YpaMU, OTHOIIEHUE MEXKJLy
KOTOPBIMU - JIOKA3bIBAETCS.

4. @opmupoBaHue JIEWCTBUI, aJIEKBATHLIX MOHATUIO W TeOpeMe, Ha IpUMeEpe
BIIUCAHHOTO yTJIA.

Ombop 0cHo06H020 codepocarus Yuebrozo Mamepuaia:

1. Akryanausaiiys OIOPHBIX 3HAHWNA W yMeHHil. K OMOpDHBIM 3HAHUAM U YMEHUSIM
OTHOCATCS OIpEJIeJIEHNe eHTPAIbHOIO YIJIa, CBA3b I'PAJLyCHBIX MEP MEHTPAJILHOTO yIJa
U COOTBETCTBYIOIIEH JIyI'W, YMEHUE HaXOJUTh I'PAJYCHYIO Mepy MEeHTPaJIbHOIO YIJIa TI0
IPajlyCHOIl Mepe COOTBETCTBYIOIIEH Iyrw M OOpaTHO, YMEHUE HYEPTUTH OKPYKHOCTD,
3HAHWE ee 3JIEMEHTOB, OIPeIe/IeHNs TOHATUI PABHOOEIPEHHOTO TPEYTOTLHIUKA, BHEIITHETO
yIJIa TPEYroJIbHUKA, 3HAHUE CBOWCTB YIVIOB PaBHOOEIPEHHOIO TPEYTOJILHIKA.

2. a) PopmupoBaHUe MOHSATHs BIIMCAHHOIO YIJIA: MOTHBAIMS BBEJICHUS MTOHSITHSI,
BBIJICJICHUE CYIIECTBEHHBIX CBOWCTB, YCBOEHHME YUYE€OHBIX JEHCTBUIl paclo3HaBaHUsA
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BIIMCAHHBIX YTJIOB ¥ BBIBEJCHUS CJEJACTBUII u3 aKTa MNPUHAJIEKHOCTH yIjia K
BIIMCAHHBIM YTJIAM, TIOCTPOEHNE BIIMCAHHBIX YTJIOB, IPUMEHEHUE OIPE/Ie/IeHIS BITUCAHHOTO
yrJIa.

6) Opranusanus u3y9YeHUsT TEOPEMbl O BIMCAHHOM YIJIe: MOTHUBAIAS W3Yy9EHUsI
TeOpeMbl, ycBOeHHe ee (DOPMYJIMPOBKH, O3HAKOMJIEHHE CO CIIOCOOOM JI0KA3aTeIbCTBA
TEOPEMBI, JIOKA3aTeJIbCTBO TEOPEMbI, TPUMEHEHNUE, CBA3b TEOPEMBI C paHee JIOKa3aHHbIMU
TEOPEMaMU.

Bosbmoe mecto nHa Beex 3dramax (HOPMUPOBAHUS MOHATUS U U3YUEHUs] TEOPEMBbI
3aHUMAIOT yrpaxKaenus. C UX MOMOIIBIO OCYIIECTBJISETCA U aKTYaJU3AIMs OIMOPHBIX
3HAHUHN U yMeHUil.

Obopydosarue ypoka: 1. llpezenranus. 2. Pucynku.

Buwibop memodos obyuenus. Pazmudanbie sTambl ypoKa pean3yioTcs C MOMOIIBIO
pPa3IMIHBIX MeTOJI0B oOyuenus. Hanbosbiiee mpuMeHneHne moIydaroT SBPUCTUYECKUN 1
PENpPOIYKTUBHBIN METOJIBI.

Cmpyxmypa ypoxa:

. [locranoBka 1esm ypoka.

. AkTyajmsanus 3HaHUi U yMEHHIA.

. DopMupoBaHue MOHATHS BIUCAHHOTO YIJIA.
. Isydenune TeopeMbl O BIIMCAHHOM YTVIE.

. [Ipumenenne TeopeMsbi.

. [logBeierne nToroB paboThl Ha YPOKeE.

. 3ajanue Ha JIOM.

Xod ypoxa:

[. Akryanusaius 3HAHUN U yMEHUI.

BamedaeM, 9TO peasju3allid BCEX ITAIlOB ypoka TpedyeT OOJIBIIOro KOJMIECTBaA
ynpaxknenuii. Ilosromy  Bo3HUKaeT  HEOOXOJMMOCTbH  KOHCTPDYUPOBAHUS — TaKHUX
YIPazKHEHUl, KOTOpble Hecu Obl HECKOJIBKO (yukiumii. [Ipuuem ciegyer umerb B BUILY
U TPOBEPKY YCBOEHUs IPEIbLIyIero Marepuasa. Mrtak, monpobyeM CKOHCTPYHPOBATDH

1 O U W DN
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TaKoe yIpaykKHeHUe, IPU BBIIMOJHEHUH KOTOPOTO aKTyaJU3UPOBAJIUCH Obl BbIJIEICHHBIE
3HAHWUS W YMEHWs, OCYIIECTBJISIOCH Obl 3HAKOMCTBO C BIHCAHHBIM YIJIOM W CIIOCODOM
JIOKa3aTe/IbCTBA TEOPEMbl O BIMCAHHOM yIJyie. YKa3aHHBIMU KadecTBaMU 00J1a1aeT
cienyioriee yupaxkuenne: «Bepmuna B yrina ABC jeXuT Ha OKPY?KHOCTH € IIEHTPOM
O (BC — nmamerp okpyzuocTi). Haiijure BeJImanHy 9TOrO yriia, ecjid BeJIMIHHA JIyTH
AC pasua 50°».

Beimmoinernem 3Toro  ympaskHeHusl U HaUYMHAETCS O0CY»KJaeMblii ypok. Pabora
C yIpaykKHeHHeM MOXKeT OBbITh OpPraHM30BaHa PA3HBIMU CIocobamu: 1) MOCPEeICTBOM
CHeMAIbHBIX BOIPOCOB YUHUTETh IMOJBOIUT ydYaIMuxcsd K TpeOOBAHWIO 3a/advu;
2) yudTesNb OpraHU3yeT CaMOCTOATE/bHYI pPaboTy ydYaluxcsi [0  CIEIUATbHBIM
KapTOUYKaM, KOTOPbIE MO3BOJIAIOT JuddepeHnupoBaTh padoTy MIKOJLHIKOB. BhimoHeHne
JIAHHOTO YIPAXKHEHUsI IO3BOJISIET BBECTU IIOHSTHE BIIMCAHHOIO YIJIA, BBLIEIUTH €ro
CyIIECTBEHHBIE CBOWCTBA (BepIMHA yIJia JIEKUT HA OKPY’KHOCTH, & CTOPOHBI YIJIa
[epeceKkaroT OKPY’KHOCTD), BBISBATH 3aBHCHMOCTH MEXK/y BIIMCAHHBIM YTJIOM ¥ JIyTOH,
Ha KOTOPYIO OH ONUPAaeTCs, U MeTOJl ee 0DOCHOBAHUS, CYTh KOTOPOIO 3aKJ/IIOYAETCS BO
BBEJICHUY [TEHTPAIBHOIO YIJI&, OIMMPAIOIIErocs Ha Ty Ke YTy, YTO U BIIMCAHHBIA yTOJI.

I1. ®opmupoBanre HOBBIX 3HAHUI W YMEHHUII.

1. Ilpemraraem yuamuMcs yHnpaskKHeHUs Ha PaCIO3HABAHUE BIMCAHHBIX VIJIOB, B
IIPOTIECCE BBITIOJHEHUST KOTOPBIX OHU OBJIQJIEBAIOT JIEHCTBUEM IOIBEICHUS O0bEKTa IO
MIOHATHE.

Oprannzaiusi BBIIOJHEHUST YHIPAXKHEHUs] HA PACIO3HABAHUE BIUCAHHBIX YIJIOB
(pPHCYHOK JiaH) MOXKeT OBbITH Pa3JIMIHOI.

a) YCJIOBHE YIPayKHEHHsI HPEbSBIISETCS YUAIIUMCS Ha KapTOdKaX. Y Jalluecs
BBITIOJIHAIOT YIIPasKHEHUE CaMOCTOATEIbHO, OODBSICHSS BCIyX pe3yabTaTbl. MoxKHO
MCIOJIB30BaTh M TaKylo (hOPMY: OJINH yUEHUK YUTAET BCIYX MEPBYIO JIOTMYECKYIO YacThb
ompeJieJIeHNsl BIIMCAHHOTO yTJla: «YTOJI, BEPIIMHA KOTOPOTIO JIEXKUT Ha OKPYKHOCTH...»,
OCTaJIbHbIE OTBICKMBAIOT HA PUCYHKaX TaKWe YIJIbl. BblIeJnB WX, TEPBBI y4YeHUK
IIPOJOJIZKACT YUTATh: <«a CTOPOHBI IIEPECEKAIOT OKPYZKHOCTD...», JPYTHe YYCHUKU
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BBIJICJIAIOT  YIVIBI, 06ﬂa;1alomne TaK2K€ MW 3ITUMHU J[IPU3HAKaAMMU. HepBbeI YYIE€HUK
3aKaH4YuBacT dYTEHHE OIIpe/ie/ICHUA: «...Ha3bIBaCTCd BIIMCaAHHBIM YIJIOM». y‘-IaHlI/IeCE{
Ha3bIBalOT T€ PUCYHKH, Ha KOTOPBIX I/I306pa}KeHbI BIIMCaHHbIEC YTJIBI. Yuaurenas, MOXKeT
KOHTPOJIMPOBATL BLIIIOJIHEHUE YIIPDaKHEHUA HanboJjiee CIAOBIMI YaalmuMuCcHd. BI/I,HOB]:)IG
OTJINYMA BIIMCAHHOI'O yIJla MOI'yT OBITD Sa(bHKCI/IpOBaHbI Ha IIJIaKaTe:

1) BepwHa B NEeXUT Ha OKPYXHOCTH;
£ ABC — BNMCaHHBIH: 2) cropoHa BA nepecekaeT OKpPYXHOCTb;
3) cropona BC nepecekaeT OKDPYXHOCTb.

Vuariuecss BBIIOJHIOT YIPAXKHEHUsI, COOTHOCS CBOU JIEHCTBUS C BUJIOBBIMU
OTIMIUSIMU TIOHSITUST BIIMCAHHOTO YTJIA.

6) VemoBue ynpazkHeHusi (GDUKCHPyeTCss HA JOCKe (yduTesb 3apaHee BBIIOJHSIET HA
JIOCKe HeoOXouMble pucyHKH). OHO MOXKeT ObITh TPEeIbsBICHO YUYAIIUMCS MOCPEICTBOM
KoMIIbIoTepa. PopMbl opranusaryuy yuebHoi J1edTeTbHOCTU MKOJIHLHUKOB OCTAIOTCS TeMU
JKe, UYTO U B CJIydae a).

[Tocyie BbINIO/IHEHUST YIIPAXKHEHU YKA3aHHBIX BUJIOB UCIOJIB3YIOTCH YIPAXKHEHUs Ha
[IOCTPOEHNE BIUCAHHBIX YTJIOB U HA WX BBIJEJCHNE B CJIOXKHON 33/ JaHHON KOH(MUTYPAIIAHN.

2. OpranuzyeMm paboOTy ¢ TEOPEMOil O BIIUCAHHOM YTJI€.

Hanovmmraaem mIkoJbHIKAM, 9TO BBIIIOJHEHHOE B HadaJsle YPOKa yIpaskKHEHNe TPUBEJIO
HAC K BBIBOJLY: BIUCAHHBIN YTOJI M3MePseTCs TOJOBUHOM JIyT'H, HA KOTOPYIO OH OIMMUPAETCH.
Tenepb 310 yTBEpPKIEHIE HYKHO JOKA3aTh. ¥ UUTE/Ib Ha JIOCKE, & yJalllecs B TeTPAJIAX
BBIIIOJIHSIOT PUCYHOK, JiesiaforT 3ammcu  «Jlano», «/lokazarb» u BMecTe HaMedaroT
crocob J1okazarenbcTBa. OdopmieHne JoKa3aTenbCcTBa yYallldecss MOTYT BBIOJHUTD
caMoCTosITe/IbHO. JloKa3aTebcTBO T€OPEMBI BO BTOPOM U TPETHEM CJIydasix MOXKeT OBbITh
PaACCMOTPEHO CAMOCTOSATENHHO B KJIacce JIN0O J0Ma, MPU STOM YUNUTENb MOKA3bIBAET, KaK
9TU CJIy9al CBOJATCS K IEPBOMY CJIydalo.

Pabora ¢ joka3are/ibcTBOM B OCHOBHOM CJIydae MOXKET ObITh OpPraHM30BaHa M II0-
npyromy. CuibHBIE yUaliuecs MOTYT pa300paTh J0KA3aTETbLCTBO CAME, YIaIlUMCs JKe
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ciaabee MOKeT OBITh OKa3aHa MOMOIIb B BUJIE YIIPAXKHEHUN Ha CIIEIHAIbHBIX KAPTOUKAX.

[II. ITpumenenue 3nanuit 1 yMeHUI.

Eciu yunrens paccMOTpHUT Ha YpOKe, KpOMe OCHOBHOI'O CJIydas, eIle OJUH, TO TOT
BUJ[ YI€OHO JIeATEIbHOCTH MOYKHO OTHECTH K Peasu3alliyl dTala MPpUMEHEHNs] 3HAHWH 1
yMennit. Eciin ke paccMoTpeHne JIByX CJIydaeB JI0Ka3aTe/IbCTBa TEOPEMbI Oy/IeT OTHECEHO
K JIOMAaIllHEMY 3aJIaHUI0, TO B KJACCe MOYKHO BBIIOJHHUTH HECJI0KHOE yIIparKHEHUEe Ha
puMeHeHne TeopeMbl. [IpuMepoM Takoro yrpayKHEHUS MOYKET CJIYXKHUTH CJIeIYIOIee:
«Haiimure Buucannwiii yron ABC, ecaiu nyra AC, Ha KOTOpPYHO OH ONMpAaETCs, paBHA:
a) 48% 6) 57% B) 90% r) 124%; n) 180%».

IV. Ha gom, kpome paszbopa TeopeMbl O BIIMCAHHOM yIJIe, MOYKHO IIPEJJIOKHUTD
yIIpakKHEeHNEe Ha HaXOXKJEHHe 110 JIAHHBIM PHUCYHKa JIMOO BIMCAHHOTO yIJia, JIMOO JIyTh
OKPY?KHOCTH.

JIaHHBIIT KOHCIIEKT MOXKHO O(OPMUTL B BUJI€ TaOJIMIIHI C BBIJIEJIEHUEM JIeATEIbHOCTH
YUUTEId U JIeATETbHOCTH YIeHUKA.

Xod ypoxa

OcHOBHOE cofiepIKaHme

€esITeJIbHOCTDH
y4uebHOro MaTepuaa o

ydaureJid ydanumxcd

chOpMyIUpPOBaATH OHATHE
BIIMCAHHOT'O YTJIa&, YCBOUTH
TeOpeMy O BIMCAHHOM yTIJIe

I. ITocTanoBKa 1€/ yPOKA,

I1. Axryasuzarus 3HAHUI U yMEHUiL:
1. Bemosaenune ynpakHeHus:
«Bepmuna B yria ABC nexur Ha
OKPYKHOCTH ¢ 1eHTpom O

(BC — puaMeTp OKPY?KHOCTH).
Haitnure Benmunny yria ABC,

ecyn Bemmunaa, ayru AC pasna 5005

QUKCUPYIOT yIpaKHeHne

Hpeﬂ’bHBHHeT YIIpaKHEeHne
B CBOUX TeTpPaadxX
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2. Bompocsr mytst 06Cy K IeHnsT:

a) HeJIb3s JIM YKa3aThb yroJl,
cBsi3aHHbI ¢ ayroit AC, 3nas

KOTOpPBIiT MOXKHO Haiitu yroyg ABC,

6) kak cesizanbl yroa ABC u nyra AC,
B) B 9YeM OCHOBHAs HJiesl PelleHusl
VIPaKHEHMUS;

I') HEePEYNCIUTE CYIeCTBEHHbIE
cBoiictBa yrura ABC

VupasisieT mocpecTBOM
BOIIPOCOB JIESITETHEHOCTHIO
yYalluxcd U IIOABOLUAT

UX K [IOHATHUIO BIIMCAHHOTO
yIJIa ¥ K T€OPEME.
Habusromaer 3a pabdoroit
yuaarmuxcsi. OcyIecTBiser
MOTHBAIIUIIO BBEJICHUS
[IOHSATHUSI BIIMCAHHOTO YIJIa

OTBeYaoT Ha BOIPOCHI
yUUTEIsA, 00CYKIAI0T OTBETHI
TOBAPUIIEH, OPOPMIIIOT
pe3ysbTaThl yIpaskKHEHMUS,
(PUKCUPYIOT HOBBIE MOHSTHS
U Cy>KJIeHUsI

ITI. ®opmupoBanue TOHATHS
BIIMCAHHOIO yTIJIa:

1. BrimostHeHre yrpaskHeHU i
Ha PACIIO3HABAHUE BIIUCAHHBIX
YIJIOB.

[IpeabsiBisier yaammumcst
YCJIOBUS YIIPAKHEHUA

Ha Kaproukax. Habsomgaer
3a paboOTOM yIAITIXCST

Ca,l\fIOCTOHTeJIbHO BBIIIOJIHAIOT
YIOpaKHEeHUs, COOTHOCSI CBOU
r/':LeI‘/’ICTBI/ISI C IpU3HaKaMu
IIOHATHA BIIMCAHHOI'O yTJIa,
00CYKTAI0T PE3YIBTATHI
BBIIIOJTHEHUA YIIDaXKHEHU A

U T. I.

CTymeHTBl CaMOCTOSITEIHBHO MOTYT IPOJOKATH TPAHCHOPMAIINIO TPUBEIEHHOTO
KOHCIIEKTa yPOKa B TabmdHyio cxemy. HaunHatomeMmy yauTesrio BeIJAeIeHNE B KOHCIIEKTE
JIeATEIHOCTH yUIUTE/Is U JeATeJTbHOCTH YUYEeHUKA BecbMa I0jie3H0. Takas pabora
OCBOOOJIMT €ro OT YaCTO COBEPIIaeMOil OMMOKN HAYUHAIOIIETO YUUTE I, 3aK/II0Yatoneiics
B TOM, YTO Ha YPOKE BUJCH W CJIBIIIEH JIUIIb YIUTE/Th. Y YUTETI0 HEOOXOIMMO TTIOMHUTH O
TOM, 9TO KOJIOHKA, KyJa 3aHOCATCS JICHCTBUSA YIEHUKOB, JIOJI?KHA ObIThH 3aIl0JTHEHHOT].
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Ypok Ha TeMy «lIponopiimoHajibHbIe OTPE3KU B IIPSIMOYTOJIBHOM
TpeyrojbHuke. Penienune 3agaa»

Tun ypokxa. DopMupoOBaHUE YMEHHUI 1 HABBIKOB. XapaKTEPUCTUKA TEMbI YPOKA.

Ha mnpenpiiymem ypoke OBLIH PAcCMOTPEHBI  HMPOIOPIUOHAIBHBIE OTPE3KH B
HpPSIMOYTOJILHOM — Tpeyrosibuuke. Ha mpejcrosimem ypoke dopMupyercs yMeHHe
MPUMEHSITh U3yYeHHbIe (DAKThI B KOHKPETHBIX curyarusx. [ljgs sToro Heobxoammo
oTobOpaTh yHIpayKHEeHUs Ha TPUMEHEHHe 3THX (HPaKTOB B IPOCTEHINMMX U CJIOKHBIX
cuTyarugax. B KoHIle ypoKa IPOBOJINTCA CAMOCTOsITe/IbHAs padboTa Ha 5—7 MHUHYT.

Lenau ypoxa: 1. PopMmupoBaHUe yMEHUNl W HABBIKOB B IPUMEHEHUU 3aBUCUMOCTEH
MEYKJTy MTPOIOPINOHAIBHBIMI OTPE3KAMU B TPAMOYTOJIBHOM TPEYTOJIbLHUKE.

2. @opMupoBaHue YMEHUI BUJACTH OJUH U TOT Ke (DAKT B PA3IUIHBIX CHUTyAIIAAX.

3. @opMupoBaHue yMeHuil paboraTh ¢ 3a/1adeii.

Ombop ocro6Hoz0 codeparcarusa YuwebHo20 MAMEPUALG:

1. Axryasusaiusi ONMOpHBIX 3HAHUi. K OMOPHBIM 3HAHWSAM OTHOCITCS CJIEJTYOIIHe
dakThI:

a) BBICOTa MIPSIMOYTOJILHOTO TPEYTOIbHUKA, IIPOBEJICHHAS U3 BEPIIUHBI IPSIMOTO yTJIA,
pasjie/isieT TPEYTrOJIbHUK Ha JIBa IMOJ00HBIX TPEYTOJILHUKA, KAXK Il 13 KOTOPBIX MOI00eH
UCXOTHOMY

6) BbICOTA MIPSIMOYTOJIHLHOTO TPEYTOJIbHIUKA, IIPOBEICHHAS U3 BEPIINHBI IPSIMOTO yTJIa,
€CTh CpejHee IMPOIOPIIUOHAIBLHOE MEXKJIy OTpPe3KaMH, Ha KOTOpbIe JIeJIUTCs THIOTEHY3a
BBICOTOM;

B) KareT MPsIMOYTOJIbHOTO TPEyroJbHUKA €CTh CpPeJiHee MPOIMOPIMOHATIBHOE MEXK LY
TUIIOTEHY30ff W OTPE3KOM T'HIIOTEHY3bl, 3aKJIIOUYEHHBIM MEXKy KaTeTOM U BBICOTOM,
IIPOBEICHHON U3 BEPIINHBI IIPSIMOIO yIJIA.

Axkryasmsanus yKa3aHHBIX (DAKTOB OCYIIECTBIISIETCSI TIOCPEICTBOM PEIeHUST 3a,1a.

2. @opMuUpoOBaHWEe yMEHHII W HABBIKOB: HAXOXKJIEHHE 3JIEMEHTOB IIPSIMOYTOJIHHOIO
TPEYTOJLHUKA C IIOMOIMIHIO 3aBUCUMOCTEH MEXKJITy €ro 3JIeMEeHTAMU.
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3. Ilpumenenue ywmenwit u HaBBIKOB. BoinosHenne yupakuenuii. [lpm orbope
YIPaXKHEHUN CJIeJlyeT YIUThIBATH B3aUMOCBS3b MEXKJIy HUMU, BO3MOXKHOCTH DPa3BUTHS
PEe3Y/ILTATOB MPEJIBIIYINEro YIIPaXKHEHUs B IIOCJIeIYIONIee, BUJICHIE N3BECTHBIX (DAKTOB B
HOBBIX CUTYaIIAIX.

Obopydosarue ypoka: 1. Pucyrku. 2. Kogockon. Komomosutussl.

Buwibop memodos 06yuenus. OCHOBHBIE METOJIBI — SBPUCTHIECKUE U PENPOIYKTH BHBIE.

Cmpyxmypa ypoka:

1. ITocTanoBKa e/ ypoKa.

2. AxTyaymsaius OMOPHBIX 3HAHWIT U YMEHHUIA.

3. @opMUpOBaHUE YMEHUIT IPUMEHSThH 3aBUCUMOCTHU B IIPSIMOYTOJILHOM TPEYTOJIbHIKE.

4. IloxBeaenne NTOTOB PabOTHI Ha yPOKeE.

5. 3ajanue Ha JIOM.

Xod ypoxa:

I. Axkryanuzanusi OOPHBIX 3HAHUN U YMEHUI.

Beimosinenne yuparkuenusi: «Tpeyronbauk ABC — npsmoyrosbabiii. CD — BeicoTa,
HPOBEJICHHAsT W3 BEpIINHBI IPsMOro yria, a) CKOJIbKO map MOJ00HBIX TPEyroJbHIUKOB
o6pazoBaioch? 6) 3aluIuTe COOTHOIIEHUST MEXK Ly CTOPOHAMU MOJO0OHBIX TPEYTOJIbHUKOB,
B) BbIpasure cjoBaMu 10J1yYeHHbIE COOTHOIIEHUS ».

II. ®opmupoBanue ymeHnii 1 HABBIKOB:

1) Haitjure h, a u b, eciim b,.=25, a,=16.

Ote/bHBIE 9/IEMEHTHI YIIPAXKHEHNST MOT'YT BBITOJTHATHCS CAMOCTOSITE/THHO, HAITIPIME]D
BBIYUCJIEHUS JINOO HAXOXKJICHUE G WU b.

2) Pabora ¢ coorTHOIEHISIMN:

O = i, — N Z—sz—Z;aQ—i-bQ:cQ.

3) B TpeyrosbHIKe, CTOPOHBI KOTOPOro paBHbI 5 M, 12 cM, 13 cM, mpoBeieHa BbICOTA
K OostbIneit cropone. Haiiinre oTpe3kn, Ha KOTOPbIE BBICOTA, JIEJIUT 3TY CTOPOHY.

WNurepecno obpaTuTh BHUMAaHUE YUAIUXCS HA TO, YTO U3 COOTHOIIEHUS MEXKJLY
CPEJHUM apuPMETUIECKUM U CPEJTHIUM I'€OMETPUUIECKUM BBITEKAeT COOTHOIIeHue ¢>2h.

YPOK 3aKaHINBAETCs TOJIBEJICHUEM UTOTNOB PAOOTHI U 3aJ]aHUEM Ha JIOM.
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Ypok Ha temy «Crenennas pyukius» (IX kiacc)

Ieav ypoxa: cucTeMaTu3upoBaTh, PACHIUPUTD U YIVIYOUTH 3HAHUS, YMEHUS U HABBIKA
YUAIIXCsl, CBA3AHHBIE C MOHATUAMI (DYHKIINU, 00JIaCTH Opeie/ieHus QyHKIN, Tpaduka
dyukiuu, crenexnnoit GpyHKIUN, Bo3pacTaoieil (hyHKITIH.

dAnpom ypoka MOXKeT C/IyKHTh paboTa M0 CHCTEMATH3AINN yIeOHOro MaTepuasia,
Pe3y/IbTATOM KOTOPOIl SBUTCH cxeMma, (PUKCUPYIOIas CBI3U MeXK1y OJioKamMu ydIeOHOro
MaTepraa (CM. CXemy).

VKazaHHas CXeMa COCTABJISIETCS U OOCYXKJIaeTCs YJaIllUMUCA BCEro KJlacca Mo/l
pPyKoBOjicTBOM yunTesisa. Ona (hUKCUpyeTcs HA JTOCKE W B TETPAJIAX YIAIIIXCS.

Bonpocw, dan obcyorcderus:

1. ObbscauTe, 9TO TaKoe (PYHKIINS.

2. Yto monmmMaeTcs 101 00J1aCTbIO Olpe/ie/ieHus (PYHKITUN !

3. Haiite onpenenenne rpaduka QyHKIIH.

4. JlaiiTe ompejiesieHIe CTEIIEHHOW (DYHKITUHN.

MR

1

y=xi,neN y=xtneN y=x"
y=x?

—| IonusitHe

l_; ti)yHKull;l{ ‘l

O6nactsb onpeaeneHHst ' Bospacraromas (yGe1-
hyHKUHH Batowasn) GpyHKUHus
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[lousatue dyHkIANA

Ob6utacTb ompeiesiennst (hyHKIIN

Bospacratorast (yobrBarorasi) GyHKIUs

5. HazoBuTe Bu bl cTEEHHON (DYHKITUN.

6. Kakne Bupl hpyHKIMIT BaM U3BECTHBI U3 Kypca ajaredpbl MPeIbIIyIuX KIaccoB?

7. Kak nocrpouts rpaduku byukuuit y = kf(z), = —f(z), y = f(z + a), ecim
uzBecren rpaduk Gyuknun y = f(z)? IpomwntocTpupyiite Ha KOHKPETHOM HIPUMEPE.

8. Ob0bsicHUTEe, YTO 3HAYUT IpaduK (PYHKINN CHMMETPUYEH OTHOCUTEIHBHO HavaJa
koopuHar (ocu Oy).

Cretytoruit 9Tam ypoka 3aK/I04YaeTcs B BBIIOJHEHUN YIPAXKHEHW Ha BbIJIEIEHUE
U CHCTEMaTU3AINI0 OCHOBHBIX JIEfICTBUIA, aJIeKBATHBIX HU3ydaeMoMmy wmarepmaay. K
HUM OTHOCATCS: PACIO3HABAHUE CTEIECHHBIX (DYHKINN, HAXOXKJCHWE [0 3HAYCHUIO
aprymMeHTa 3HadeHus QyHKIUA W OOPATHO, HAXOXKJEHUE MPOMEKYTKa HU3MEHEHUS
byHKIMM 10 TPOMEXKYTKY H3MEHEHUsI apryMeHTa U OOpaTHOe JIeWCTBHE, MOCTPOEHUE
rpauKOB CTENeHHBbIX (DYHKINi, OCO3ZHAHWE 3aBUCUMOCTU PACIOJIOXKEHUs rpaduka or
[OKa3aTe/isi CTEIeHN, BBIBOJIbI O B3AWMHOM PAaCIOJIOKEHUU I'PADUKOB, 00bsICHEHUE 10
dopmye ocobennocreit rpacduka HYHKIUU U HAOOOPOT, 1O TpaduKy OCOOEHHOCTEM
opMmyIIBl, BRIICHEHNE TIPUHAJICKHOCTH JTAHHON TOYKH 3aannomy rpaduky. [Ipuseaem
yIIpayKHEeHUsI Ha BbIJIEJICHIE U CUCTEMATU3AIINIO TIEPEINCIEHHBIX JeHCTBHA.

1. U3 ykazamubix GYHKINN BBIOEpUTE T€, KOTOPBIE ABIAIOTCH CTEHCHHBIMU
dyHKITHAMU:

y=x19  y=5x% y=(x-2)5% y=x%;
y=x-03 pEx+2 ! yE=xitxl

x*, ecau x=0,

x?, ecnu x<0.
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2. BanoJsinute Tabsuily, 300pa3suB CXeMaTUIHO rpaduKN YKa3aHHBIX (DYHKIINIL:

<

I

&
wiH

V=X | y =2 | o = Z NN

3. Cxemarmvecku n300pasuTe Ha OJHOM DPUCYHKE TpPadpUKH CTENeHHOW (QYHKINN
U L e s =12, 3, %,% npu x>0. Kak wu3MeHsgercsa pacnoaoKeHmne
rpaduka QYHKIMU, €CJIU 1 BO3pACTaeT OT eJIuHUIbI (YOBIBAET OT €IWHUIIBI, OCTABASICH
HOJIOKUTEJTbHBIM ) 7

4. Cxemarmueckn nzobpasure rpaduk cremneHuoit dynkmun y = z’ (x > 0), ecym:
a)r>1;6) 0 <r <1, - u rpaduk dyukimu y = z" (x > 0), ecam r < 0.

5. Hcnonb3ys CBOMCTBO CTENEHW € PAIMOHAJILHBIM ITOKAa3aTeseM, JOKAXKUTE, YTO
crenieHHasi pyuknus y = z”, rje X > 0 u r — Jy1000e paIrroHAJILHOE YUCI0, BO3PACTALT,
ecau v > (0, u yosiBaet, eciu r < 0.

6. Onmmmmre pacrosioxkeHue rpadpuka GYHKIUT § = T~
ero.

7. Ha pucynke (pucyHok naH) uzobpazkeH rpabduk cremenHoii dynkmun. Kakoii
dopmyioit MoKeT OBITH 3a/IaHa 3Ta DYHKIUST !

8. O0bsicHUTE, KAaK TMOCTPOUTH rpaduk (QyHKIUN:

a) y=vVr+26)y=2;8)y=2"—-21) y=(z+5)>

9.l O6'b;ICHI/ITe, KaK I'padrIecKu PEIuTh CJIeIYIONee YpaBHEHHUE:

57— S

3aKaHINBAaETCs YPOK CAMOCTOSITE/ILHON PAabOTOIA.

1. oxaxkute, uro GyHKIMS y = x> aBIdeTcd Bo3pacTaomeit npu x>0 u yonIBatomieit
pu x<0.

2. [Mocrpoiite rpacduk dbyHKIUN Yy = % Haitnure: y (2), y(-1,5). Kak usmensiercs v,
ecn x w3MeHgeTcd oT 1 jio 22 YKaxKuTe Te 3HAYEHUs] T, IPU KOTOPBIX Y IIPUHUMAET
3HaYEHUe, pPaBHOE 2; % Kak mo/mKHbI M3MEeHSAThCd 3HAYeHWs apryMeHTa, eciid Y
n3Mensiercs ot -1,5 1o -17

5, CXEeMaTH4I€eCKN 1/1306pa31/ITe
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3. Haitjure 3Hadenns n, 3uast, 9T0 rpaduk (GYHKINEA § = & HPOXOMAT UepPe3 TOUKY
C ¢ koopamHaTamu (2; 8).

4. T'paduk dbysximn Buga y = x” n300paykeH Ha PUCYHKe (PUCYHOK JaH). Kakmwm
MozeT 6brTh wncio r? Haitnure 1, ecom y(2) = <.

Yuaurenab MOXKET IPEeJyCMOTPETh HECKOJbKO BapHAHTOB CAMOCTOSATEIHLHON PadOTHI
Jubo omuH. B koHie ypoka 00CyKIAIOTCS DPE3YJIbTAThl CAMOCTOSTE/ILHONW PAabOTHI,

IIOABOAATCA UTOTHU U JaeTCd JOMalllHee 3aJaHue.
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YpokK Ha TeMy «YMHOX>KEHUE U JieJIeHUe palliOHAJIbHBIX YHCeJ»

Ileav ypokxa: TpoBepKa, OIEHKA M KOPPEKIUs 3HAHWil, yMEHHH ¥ HaBBIKOB
YUAIUXCsl, CBA3AHHBIX C YMHOXKEHUEM U JIeJICHUEM IIOJIOKUTEBHBIX U OTPUIATEHHBIX
YHUCeJ, 3aKOHAME YMHOXKEHUS, MMPUBEJIEHIEM II0J00HBIX CJIAraéMbIX B aJredpamdecKux
BBIPAKEHUSX.

Bonpocw, dan 6ecedwvi:

1. O6bsicHITE TTPABUIIO YMHOYKEHHS JIBYX YUCe C OJIMHAKOBBIMI 3HaKaMu. | [puBenTre
[IPUMEpHI.

2. ObbsicHUTE NMPABUJIO YMHOMKEHHS JIBYX YHCEJ C Pa3sHbIMH 3HaKaMu. llpuBemure
[IPUMEPHI.

3. UeMy paBHO MpOM3BE/ICHIE HECKOJIBKIX TUCEJT, €CJIH OJTHO U3 HUX HY/Ib! [Ipn Kakux
ycaoBusix a—b=07

4. Yemy pasno npoussesenue a-(—1)7 Ilpusemure npumepsi.

5. Kak m3MeHuTCS IpOU3BejIeHNe MIPU TIepeMeHe 3HaKa, OJIHOTO U3 MHOXKUTE e ?

6. O6bsicCHUTE TIEPEMECTUTEIBLHBI 3aKOH YMHOYKEHHS.

7. Kak dpopmyaupyercss coueTaTeIbHbII 3aKOH YMHOYKEHIS !

8. Bamuimmre, WUCIOIb3Yyst OYKBbI, MEPEMECTUTENbHBIA U COYeTATe/bHBINH 3aKOHBI
YMHOKEHUSI.

9. Kak maiiTi mponsBejieHre TpeX, 9eThIPEX PAIMOHATIBHBIX THCEJT!

10. YueHUK, BBINOJHsIS yIpaxKHeHHe Ha OTbiCKanue mnpoussejierus (0,25-18-18-(—4),
HCIIOJIB30BAaJI CJIEIYIOILYIO [TOC/IeI0BATEILHOCTD JeHCTBIIA:

(0,25-(—4))-18-18=(—1)-18:18=—-18-18. Kakue 3aKOHbI OH UCIIOJIL30BAJI?

11. Kakoii MHOXKHUTE/Ib aJIredPanIecKoro BhIpaykKeHus Ha3bIBAIOT KOIMPUIMEHTOM !

12. Kak naiitn K03(PUIMEHT IPOU3BE/IEHUsI, B KOTOPOM HECKOJIbKO OYKBEHHBIX U

YUCJIOBBIX MHOYKUTEIEH !
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13. Yemy paBen koadduiimenT BoIpazkeHus: a; —a; ab; —ab?

14. ObbscHUTE paclpeie/IuTeTbHbII 3aKOH YMHOKEHHUS. SAIUIIUTE €ro ¢ MOMOIIBIO
OyKB.

15. Kakue ciraraembie ajaredpandeckoil CyMMbl HA3BIBAIOTCS MOOOHBIMI CJIATAEMBIMU !

16. O6bsicHUTE, YTO 3HAYUT MIPUBECTH IMTOJIOOHBIE CJIaraeMble.

17. O0bsicHuTe, € MOMOIIBI0 KAKUX 3aKOHOB BBIOJHSIETCS IPUBEJIEHUE OJ00HBIX
cjlaraeMbIX B BbhIpaxKeHUU o, 2y-8a—4, 8y—2a.

18. KakoBo mpaBmjio JiejieHust paruoHaIbHBIX IUCET C OJIMHAKOBBIMU 3HAKAMI !

19. Ilo kakoMy TpaBWIy BBIIOJHAIOT JeJIeHNe DPAIMOHAIBHBIX YHUCET € PAa3HBIMU
3HAKAMU !

20. B kakom ciryuae 4acTHOE JIBYX PAIMOHAJIBHBIX UUCET PABHO HYJIIO?!

21. B kaxoMm mopsijike BBITIOJIHSAIOT COBMECTHBIE JIEHCTBUS C PAITMOHATHHBIMEI IACTAME !

OT/esbHBIE BOIIPOCHI MOT'YT COCTABUTH IIPEIMET KOJIJIEKTHBHOT'O 00CY 2K JICHUsI, OTBETHI
Ha JIPYTUe BOIPOCHI MOT'YT OBITH IMPOBEPEHBI MOCPEJCTBOM JINCTOB B3AMMOKOHTPOJISI, HA
OCHOBE HEKOTOPBIX BOIIPOCOB MOXKHO ITPOBECTH MaTEMaTUIECKUI JIMKTAHT U T. .

[Tocemyromast cepusi yrnpazkKHeHU HaIlpaBIeHA Ha KOHTPOJIb, OINEHKY, KOPPEKITHIO
YMEHUIl ydJaImuxcs. BO3MOXKHBI pa3jndHble (OPMBI  BBIIOJTHEHUS  YIIPAXKHEHMIA:
CaAMOCTOSITEJILHOE — DeIlleHrne  yIPayKHEHUil,  CONPOBOXK/IAIONIEeCS  CaMOKOHTPOJIEM
yYaluxcsd, KOMMEHTHPOBAHHOE DPeIlleHre, BLIIIOJTHEHNe yIPaykKHeHnil Ha JIOCKe, YCTHBIM
OIPOC W T. Ji. ODTa Cepusi OXBaTbIBAeT JiBe T'pyIIbl ynpaxknenuii. [lepBas rpymmna
HEe TpedyeT it BBINMOJHEHUS MBICJUTEIBHON JeATeTbHOCTH PEKOHCTPYKTUBHOTO
XapaKTepa, BBIIMOJHEHNE BTOPOW TPYIIILI IPEInojaraeT PeKOHCTPYKIMIO 3HAHUH u
YMEHUH 110 U3y4aeMOul Teme.

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

‘ CrpaHuya 61 nz 389 |

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




I rpymma

1. Kakne n3 yka3aHHBIX PaBEHCTB BepHBIE:

1) (-9)-(-8) - 72; 3) (-1,4)-0,5 = - 0,7;

2) 12:(-0,2)=-0,24; 4) (-3,2)-(-2,1) = 6,727
Bribepure mpaBuIbHBIN OTBET.

Otser: 1), 2), 3), 4); BepHBIX PABEHCTB HET; HE 3HAIO.

2. He BbINIOJIHSAST BBIYUCTIEHWIT, OIPE/IEJINTE, KAKOE MTPOU3BEIEHNE TI0JIOXKUTETHHO:
1) 0,2:(-7)-(-5)-(-34); 3) (-16)(-0,87)-3 (-5);

2) (-1)-(-8)-0,4-1-(-3,4); 4) 5- (-3,2)-0CUNAR
Ozset: 1), 2), 3), 4); He 3HAO.

3. YKaKuTe BbIPaXKeHUs, UMEIOIIue PaBHble KOI(PDUIIMEHTHI:
1) 9ac u 3x(4y); 3) (-3)-(-8¢c6) u 4x-6y;

2) %abc u 2,75xy; 4) 3,15abc u 0,001abc.

4. Kakoe u3 BbIpaKeHUii COJCPXKUT MO00HbBIE CIaraecMble:
1) 7Ta-12ab+14; 3) -0,5xy + 2,7kx-0,5;

2) 3¢ — 2, Txyc — 33; 4) 72ab — 3ab + 2417

5. YKayKnuTe BepHbIE PaBEHCTBA!

1) -3-(11+17) = -3-11 + 17;

2) (-7,6 + 14)-(-7) = -7,6-(-7) + 14-(-7);

3) -1,5-(37-24) = -1,5-37 - 1,5-24.

6. BepHo Jt1 BBITIOJIHEHO JIeJI€HIE:

1) -7,2:(-9) = 0,8; 3) 48:(-8) = 6;

PARED . 6:7 — -8; 4) 4,2:(-1) = -4,27

7. He BbImoHSA BbI‘{I/ICJIeHI/II'?'I, YKaxXKuUTe YaCTHbIE, ABJIAIONINECA OTpUulaTe/IbHBIM

YHCJIOM:

1 7,2:((-0,2)-(-12)); B ) 2,3
2) (14,2-(-0,36)):(-8,49); 4) —21": (—18,2- 100).
s

Otsert: 1), ), 4); OTPHUIIATENBHBIX YACTHBIX HET; HE 3HAIO.
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II rpynna

1. Onpenennre 3HAK 3HAYCHUST BHIPAYKEHUS:
a) (—=0,2) - (—3):16- (—72) : 0,01 - (—127);
b) 12% :(—=0,09) - 3,25 : = - 324 : (—46,21).
2. YupocTture Bpra}KeHI/Ie.
) —5,1 (-3x)0,2x;
) -6,3a(-10a6)(-8c).
Bb16ep1/1Te HanboJIbIlIee U HAMMEHBIIIEE YUC/Ia CPEJIN YHUCEeI:
B0t o' npra— -5, a— 6.
prOCTI/ITe BBbIparKeHIe:
a) -x(y-4)-2(xy-3)-3x;

6) a(b + 3)-3(2-ab) +

Jlerko 3aMeTHTh, YTO COBOKYIIHOCTH BCEX 3aJlaHUil W UX IOCJIeI0BATEILHOCTD
OXBATBHIBAIOT BCe YPOBHHM ycBOeHHUsI 3HaHmitl. OTBeThI Ha BOIPOCHI IPEIITOIATAIOT
KOHTPOJIb, OIEHKY M KOPPEKIMIO 3HAHUI Ha ypoBHE Bocrpoussejenusd. llocemyromas
cepud YIPaKHEHUI OpPUEHTUPOBaHA Ha INIPAMOE IIPUMEHEHHE 3HAHWM, UX BBIIIOJHEHUE
He TpeOyeT OT YJaIlUXCsl MBICJUTEIbHON JIeATEIbHOCTH PEKOHCTPYKTUBHOIO XapaKTepa.
Habop Takux ymnparkHeHHII OXBATbIBA€T BCIO COBOKYIIHOCTb YMEHHI U HaBBIKOB IIO
U3YYEHHOI TeMe, HO OCYIIECTBJIEHUE 3TON COBOKYIHOCTHU MPEJIIOJIATaeTCA B IIPOCTERIIINX
CUTyaIlsIX. J3aBepliaer KOHTPOJIb 3HAHWIA U yMEHHI IKOJHLHUKOB BBIITOJIHEHNE
yIpaKHEHU Ha MPUMEHEHNEe 3HAHUN W YMEHUl B U3MEHEHHBIX CUTYaIllUAX, TPEOYIOIIIX
X PEKOHCTPYKIINU B COOTBETCTBHUH C YCJOBHEM U TPEOOBAHUEM 3a/IaYM.

Brimonnenune 3Toit mporpaMMbl COOTBETCTBYET KadeCTBEHHOMY YCBOEHWIO 3HAHWH 1
YMEHHI ¥ MOXKET OBITh OIEHEHO OTJUIHONH OTMETKOW. YCBOGHHIO 3HAHWI M YMEHHIl Ha
YPOBHE HX IPUMEHEHHUsI B CUTYalllAX, HE TPEOYIONINX PEKOHCTPYKIINKA 3HAHUN 1 yMEHUIA,
COOTBETCTBYIOT IIPUBEJIEHHBIE BOIPOCHI W YyIIparKHEHUsi 1epBoil rpyiibl. lIpaBuiibHble
OTBETHI Ha BOMNPOCHI XapaKTEPU3YIOT YCBOEHWE 3HAHWI Ha YPOBHE BOCIIPOU3BEICHUA.
OrmeHka <«IecTb» MOYKET OBITh BBICTABJIEHA YUIEHUKY, OTBETHUBIIEMY Ha OOJIBITHHCTBO
BOIIPOCOB M BBINIOJHABIIEMY OOJIBIIUHCTBO yIpaKHeHu! 1epBoit rpymmbl. OleHKa
«BOCEMb» COOTBETCTBYET IIPABUJIBHBIM OTBE€TaM Ha BOIPOCHI, IIPABUABHO BBIIIOJITHEHHOMY
OOJILITMHCTBY YIIPayKHEHUI IepBOil U BTOPOI I'PYIIIL.
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[IpuBesiennas cxeMa YpoKa WJLIIOCTPUPYET YPOK IHPOBEPKH, OINEHKH W KOPPEKIIUN
3HAHUN, yMEHUN U HABBLIKOB. B MOJOOHBIX YPOKAX BBIJIEJIAIOT CJEIYIONINE STAIIbI:
1) mMoruBaIysi ya9eOHON JIesITeIbHOCTH MIKOJIBHUKOB U COOOIIEHNE TeMBbl, IeJd U 3ajad
YPOKa; 2) TIpoBepKa 3HaHUsI yIaInMucst (hakTHIecKOro MaTepraia i yMeH!sl PACKPhIBATH
CBSI3U B IPEJIMETax U sIBJIEHUSIX; 3) MPOBEPKa 3HAHUsI yUAIUMECSH OCHOBHBIX MOHATHI
yMeHuit 06 bICHATD UX CYIIHOCTD; 4) MPOBEPKa TTyOUHBI OCMBICIEHHS] Y IAIIUMEICS 3HAHUIT
U crerieHn 0000IIeH sl UX; 5) MPUMEHEHUE YIAIMMUCS 3HAHUN B PA3JIUIHBIX KOHKPETHBIX
curyanusx; 6) mpoBepka, aHaJIU3 W OIEHKA BBIIOJHEHHBIX 3ajaHuil; 7) UTOrH YPOKA,
JoOMalllHee 3a/aHue.

PaccmoTpnM erme oJiuH «KJIacCHYIecKuily THIT YPOKa MATEMATHKH - KOMOUHUPOSAHH LI
ypok. OH mMeeT HECKOJIbKO PaBHBIX 110 CBOEMY 3HAYEHHIO OOpPA30BATEbHBIX IIEJIEi.
W3BecTHBI YPOKN C Pa3/JUYHBIMU COYETAHUSMU IIeJIell, HAIIpUMep: KOHTPOJIb U OIEHKA
3HAHUU 1 yMEHUI IMKOJbHUKOB U YCBOEHNE HOBBIX 3HAHUI; KOHTPOJb U OIleHKa 3HAHUN U
yMeHuit u (hOPMUPOBAHUE YMEHUI M HABBIKOB U T. JI.

[IpoBenenne KOMOMHUPOBAHHOTO YpOKa IPEINOJAraeT pPeajn3aluio  OCHOBHBIX
CTPYKTYPHBIX  3JICMCHTOB  TEX  YPOKOB, KOTOpBIE  COOTBETCTBYIOT  IIEJIAM
KOMOMHUPOBAHHOTO ypoKa. [Ipu 9TOM OfHU M3 3TAlOB MOTYT BBIIAJIATh U3 CTPYKTYPBI
KOMOMHUPOBAHHOTO YPOKa, JIPYTUE - O0beINHATHCS.

Taxoit, Hampumep, MOXKeT ObITh CTPYKTypa ypPOKa KOHTPOJIsI U OIEHKU paHee
YCBOEHHOT'O MaTepuaJia 1 YCBOCHHsI HOBBIX 3HAHMUIT: 1) IIpOBEpKa BBHIMOJHEHUSI IOMAIITHETO
3aJlaHusi; 2) MPOBEPKA paHee YCBOEHHBIX 3HaHWUi: a) MeTojoM (pOHTAJILHON Oecelpl,
6) MeTOJIOM WHIMBU/IYAJIbHOIO YCTHOIO ONPOCA WM THUCHMEHHON paboThl ¢ TEKCTOBBIMU
3aJlaHUSIMA; 3) MOTHBAIUS y9YeHWsl U COOOIEHHME TeMbl, IeJIn ¥ 3ajad YPOKa;
4) BocIpusiTHE U OCMBICJICHUE YIAlIMUCS HOBOIO y4eOHOro Marepuasa; 5) obobieHue u
cucTeMaTu3aIys 3HaHUii; 6) 1Mo/[Be/IeHNEe UTOrOB YPOKa U COODIIEHIE JIOMAIITHETO 33/ IaHUSI.

3aMeTnM, 9TO CTPYKTypa KOMOMHHPOBAHHOIO yPOKA MOXKET OXBATUTH HE OJIUH, a
HECKOJIBKO YPOKOB.
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¥Ypok Ha temy «lIpuBeneHmne apobeii K HAMMEHBIIIEMY OOIIEMY
3HAMEHAaTEeJI0» ®

Ieau ypoxka:
1. KonTpomb u orieHKa 3HAHUI, YMEHWIT 1 HABBIKOB, CBA3AHHBIX C OCHOBHBIM CBOHCTBOM

JIpobu, coKpallleHreM JIpobeil u puBeIeHrneM JIpodeii K HOBOMY 3HaMEHAaTEJIO.
2. @opmupoBaHue JelCcTBUA NpUBEJEHUS Jpobeli K HaUMEHbIIEMYy OOIIeMy
3HAMEHATEJTIO.
IlepBast yacTh ypoka
Ipumeprvie sonpocv, das cobecedosarusi:
. O6bsicHUTE OCHOBHOE CBOMCTBO JIPOOH.
. Uro 3HAYUT COKPATUTH APOODL?!
. Besikyto tm poOb MOXKHO COKPATHTD !
. Kakyro npobb nasbiBator necokparumoii? [lpusenure npumepsbi.
. Kak nykHO cokparmiars Jpobb, 9TOObI MOJIYIUTh HECOKPATUMYIO JIPOOB?!
. Uro o3HavaeT npupejeHne Apodu K OOIIeMy 3HaMEHATEJI0?! ‘
Kakoe umciio Ha3bIBalOT JIOMOJHHUTEILHBIM MHOXKUTegeM apobu’? [Ipusemure
IIpUMEPLL. ‘
1. Vnpaostchenus 0rs camokoHmpons.
1. yKa}KI/ITe BepHoe paBeHCTBO‘ ‘ < ” > |

B 2 10, g
1) 0 2) 11’ 3> 25’ 4) 5k 15
Otgert: 1), 20 3), 4); He SHBI0. ‘ «“ ” » |

= G
2. Onpenennre, Kakne u3 Japobeit 15, 15, 5 SABISAIOTCA COKPATHMBIMU. Bribepure
[IPaBUJILHBIA OTBET: ‘ Crpannya 65 ns 389 |
4. 3 84, 4. 34
1) 257 2) 17 B 17 3) 179 177 257 4) 7 ° ‘

3. Ha kakoe 4mc/io MOXKHO COKPATUTH JIPOOD ﬁ?

1) Ha 10; 2) na 13; 3) na 3; 4) 1pobb HecokpaTuMa; 5) He 3HAIO.
4. HpHBe;:LI/ITe ):Lpo6b 2 _ K 3HaMeHaTe 0 18 I yKayKnTe HPaBU/IBHEI OTBET:

1) 2;2) &;3) 8; 4) 12, 5) He 3HAIO. |
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II1. Vnpaotcrernus das camocmosmenrvroti pabomuoi:

1. BmecTo x mocraBbTe TaKOE YUCJIO, YTOOBI PABEHCTBO OBIJIO BEPHBIM:

B0 1238
AT U
2. HazoBure jipobb, cokparumyio Ha 2, 3, 5.

3. IIpuaymaiite HeCcOKpaTUMyIo JIpoOb, 3HaMeHaTe b KoTopoit 210.

Bropasa yacth ypoka

QopMupoBaHue JIEHCTBUS — NpUBEJeHWs Jpodefi K  HauMEHbIIEeMy  ODIeMy
3HAMEHATEJIIO.

1. MoTuBarusi BBeJeHUSI JIEHCTBUS - peIeHre 3a/1a9m: «3a IEPBBIi JeHb PabOThI
TPAaKTOPUCT BCHAaXaJl % - TI0JId, & 3a BTOPOWH - % - TOTO Ke IoJid. B Kaxoil u3 atux JHei

TPAKTOPUCT BBIMIOJIHII OOJIBIIYIO YacTh pabOThI? »

Pemenne 3ajiauu npesmonaraer jiefictBue cpaBHeHUs JIpooOeit % u %, YTO BO3MOXKHO
[pU TPHUBEJICHUN WX K OOIIEeMy 3HAMEHATEI0. YUallluMCs CJIe/IyeT MOKa3aTh obpa3er]
oopMIIeHNS BBITIOJTHEHUST YIIpayKHEHUH Ha ITpuBeieHne 1pobeil K HanMeHbIIeMy O0IeMy
3HAMEHATEJTIO.

1. Ilpuseure Jpobu K HauMeHbIIeMY OOIeMy 3HaMeHATeJIIo:
Tz N
W T o ) e SR R el
2. Kakwue n3 ykaszaHHBIX map Apobeil SBISIOTCs TPOOIMU, IOy YeHHBIMU B PE3YJIbTaTe

NpUBeJIeHNs JTpobeit % n 1% K HAMMEHbIIIEMY OOIEeMY 3HAMEHATETIO:

PR i 0 5 o
a) 12H2076>60H60’B)30H30‘

Tem ydqamuMced, KOTOPpbI€e YCBOUJIA IIPaBUJIO, MOXKHO IIPECAJIOKNUTH CaMOCTOATE/ILHYIO
pa60Ty, T€ ydallluecd, KOTOPbIEC HY>K/Tal0OTCdA B IIOMOIIU, pa60Ta10T C yduTeJIeM.
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CamocTosiTesibHast pabora

1. ITpuBeuTe JipobM K HAUMEHBITIEMY ODIIEMY 3HAMEHATETIO:
57 ) 200 10, ) 5 3 R
a) § U 1g;0) 5 M 555 B) $ MG T) 5 M g
2. CpaBauTte J1pobH, TPUBE/S UX K HAUMEHBIIEMY OOIEMY 3HAMEHATEJTIO:
T RN IR |
N 0) S vk
Pabora ¢ ygarnumucs, HyKJIAIOMUMUACS B IIOMOIIU YIUTEJIS:
1. Bemosinenne ynpakHeHWI 110/ KOHTPOJIEM YUHTES
B i e T S N AR
oM 15 0) g1 3;B) 5 H 5
2. CamoctodTenbaas paboTa.
[IpuBemuTe Tpobu K HAMMEHbIIIEMY OOIEMY 3HAMEHATEIIO U CPABHUTE WX:

7 2 NN
&) 55, X 353 O) 17 4 5-

YPOK 3aKaHINBAETCs TOJIBEJCHUEM UTOIOB PAOOTHI U JIOMAITHAM 33 aHIEM.

OmBIT KPACHOIAPCKHUX YIUTE el BBIBIII CIEIYIONINE 3aKOHOMEPHOCTH: METOIMIECKIE
KOHIIEIIIIAN, 3aJI0’KEHHBbIE B IMKOJbHBIX YIeOHMKaX, KakK IIPABUJIO, OPUEHTHPOBAHBI Ha
BBEJIEHIE MaTeMaTUIeCKUX IOHATHI B paMKaxX YPOKOB H3ydeHHs HOBOIO MaTepUaJa.
[Ipu ykpynHeHHM IUIAKTHIECKUX €IUHNAI, B XOJe H3YYeHHs HOBOI'O MaTepHaJIa
boJiee TOAXOIANIAME ABJISIOTCA YPOKHU-JIeKInn. Kcim HOBBIA MaTepuaa paBHOMEPHO
pacIpeiesisiercss B CHCTEME YPOKOB M0 y4eOHOI Teme, TO JIydIille BOCIOJIb30BATHCS
KOMOWMHUPOBAHHBIMU ypoKamu. st oBjajgeHus BeAYyHIUMH HACSIMU H3y9IaeMbIX TeM
0OJIbIIIE TIOAXOAAT YPOKH O0O0OINeHHs ¥ cucTeMarw3annu 3HaHuit. Ecim B xoze
U3yUeHNs HOBOINO MaTepuaJia IPUBIEKAIOTCS CBEIEHHSI U3 JIPYTUX YIeOHBIX MIPEIMETOB,
TO JIydIlle 3TO CJejaTh B paMKaX WHTeTPUPOBAHHBIX YPOKOB. Bompockl uzydenms
HMCTOPUYECKUX CBEJIEHMIA, YCTAHOBJIEHUsI CBSA3U TEOPUU C IMPAKTUKONW MOIYT YCIIEITHO
pelarbcd Ha yPOKaX-9KCKypcusiX. BocipousBeienne n3y4eHHoro 1 ero IpuMeHeHne Ha

YPOBHE 00s3aTe/IbHBIX TpeOOBaHUII K MaTeMaTHYIECKO# ITOJAIOTOBKE YUAIIUXCS JIydIlle
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[IPOBO/INTH B PAMKaX ypoKa (popMupoBaHus yMeHuil n HaBbIKOB. s oTpaboTKu ymenumii
NIPUMEHATH 3HAHUSA JIJId PENIeHud 3814 C IMPAKTUIeCKUM W ITPUKJIAIHBIM COJIepXKaHueM
boJiee TOJIXOIAT YPOKH-NIPAKTUKYMBI. /J[jig camocrodTe/nbHoil NnpopaboTKm y4ueOHOro
MaTepuaia MOXKHO HUCIOJIb30BATh yPOKU-ceMuHapbl. (CBOEBPEMEHHOW JIHKBUIAIIUN
po0eJIOB B 3HAHUAX YYAIUXCs, OKA3AHWIO WHINBHUIYAJIHHONU IIOMOINA B Pa3BUTUH X
YMEHHUI ciryKaT ypoKu-KoHCyIbrarun. OOCyKIeHre ¢ yIaAIUMUACS PAa3JIMIHBIX CIIOCOO0B
JIOKa3aTeJbCTB TeOPEM, PEeIIeHniT 3a/1a4 JIydIlle OCYIIECTBISeTCA Ha YPOKaX-/INCKYCCUIX.
s momiepyKaHus y yIaIuxcs HHTepeca K BBITOTHAEMON paboTe, MX aKTUBHOCTH MOZKHO
BOCIIOJIB30BaThCs YPOKAMH € JIUJAKTUYIECKONl WUrpoiil. BiraronpusTHble yCIOBHUS I
[IPOSBJIEHUST WHUITUATUBBI YYAIIUXCs, UX BO3MOYKHOCTEN CO3/IAI0T YPOKH-POJIEBBIE UT'DBHI.
TeaTpam3oBaHHbIE yPOKHU CJIYXKAT IPUBHECEHUIO B ydYeHUUYeCKue OyaHU aTMocdepbl

IIpa3JHuKa., Bpr&6OTKe JYyBCTBa B3aMMOIIOMOIIIN, KOMMYHHNKaTUBHDBIX yMeHI/Iﬁ

OcranoBuMcs Ha 9rarie, OOIIEM JIjIsi MHOTMX THIIOB YPOKOB,— MOCTAHOBKE JIOMAIITHETO
3aJlaHugd. ZlcHO, YTO OT ero peaju3aluyd 3aBUCHT OYE€Hb MHOTO, TaK KaK YCBOCHHE
MaTepuajia HEBO3MOXKHO 0e3 CHCTeMaTH4ecKoit jpomarHeil paborbl yuamwmxcs. Owna
CIIYy2KUT M CBA3YIOIIUM 3B€HOM MEXKJ/Yy IPOIIEeJNINM W IIPEeJCTOAIIIMM YPOKaMM. B
METOJIUKE OOYUEHHA MAaTeMaTHUKE BbLIJICICHDI CJICYIONNEe BHUJbI JIOMAITHUX 3a/aHuii:
1) ycrHBIE W NHUCBbMEHHBIE; 2) PENPOYKTUBHBIE, KOHCTPYKTHUBHbIE W TBODYECKUE;
3) obsizaTebHBIE U TI0 YKejaHuo; 4) oburue, JuddepeHInpoBaHHbIe U UHINBUIYaIbHbIE;
5i) peryiaMeHTUPOBAaHHbIE W 0e3  YCTaHOBJIEHHOI'O  CPOKA  BBIIOJIHEHUS;
)

6) KOMOMHUPOBAHHBIE.

Yunrens AoMallHHE 3aJaHUd 4Yallle BCEro MIpearaloT ¢ IIeJIbI0 3aKpeILIeHHs
MarepuaJia, M3ydeHHOro Ha ypoke. OmgHako 3(@EeKTUBHOCTH JOMAIIHEr0 3aJaHusd

3aBUCHUT OT II€PCIICKTUBLI ,ZLaHbHefILHeFO HCIIOJIb3OBaHUA PE3YJ/ILTAaTOB ,ZLONI&IHHeﬁ pa6OTI)I
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yUaIXCsi, OT TOTO, HACKOJHKO AKTHUBHO OHHU WCIIOJIB3YIOTCS IPH IOJYIEHHU HOBBIX
suanuit. [losToMy mpm ompeaeeHnn JIOMAIIHETO 3aJaHUA CJIEAYET IIPEILyCMOTPETH
BO3MOKHOCTBb HCIIOJTb30BAHUST €r0 It yIVIYOJIeHWs W3Y9IeHHOIO MaTepHuasa, Jijisd
BOCIIDOM3BE/ICHNSI OIMOPHBIX 3HAHMI, OCOOEHHO TeX, KOTOpble IPUMEHSIOTCS IIpPU
00bsICHEHNN HOBOTO MaTepuaJja. B jmreparype BbIIEIAIOT Pa3/indHble yueOHbIe e/
UCIIOJIb30BAHMsT HA YPOKE JIOMAIlHero 3aJaHus: 1) [OBTOpEHHE paHee U3YYEHHOIO
MaTeprasa; 2) co3aanne mpobJIeMHON CUTYAIN; 3) O3HAKOMJIEHHE ¢ HOBBIM MATEPUATIOM
(HOBBIIT MaTepras BO3HMKAET KakK ODOOIIEHWEe JIOMAIHEro 3ajaHus, U3ydeHne HOBOI'O
MaTepuaja Ha YPOKe MPOXOJUT B IMOCTOSHHOM OOpAalleHUH K JIOMAIIHEMY 3aJIaHHUIO);
4) obobrarorree MOBTOPEHUE.

B mpaxkTuke oOydeHusi MareMaTHKe [IOMalllHee 3aJlaHne, KakK IIPABUJIO, JAETCH
B KoHme ypoka. OjgHako Takasi cuTyaluss He Bcerja onpasianHa. llo MHeHHIO
yauTe el MaTeMaTuKN, OKOHIaHIe YPOKa IMOJIE3HO pa3HOOOPa3nuTh MO/IBEIeHIEM UTOTOB,
O3HAKOMJIEHUEM YYAIUXCsS C OOOOIMIAIONIMMU BBIBOJAMU U HJIESIMU; HCIOJIb30BaHUEM

s dekTa

BBIIIOJTHEHUEM UT'PDOBBIX YIIPAXKHEHUH, PEIIeHUEM I'OJ0BOJIOMOK, KPOCCBOPAOB, aHArPDaMM,

«HE3aBEPIIEHHOTO JIefICTBULA»; MPUBJICHYEHUEM UCTOPUYECKUX CBEJIEHUI;
pedycoB Ha MATEMaTUYECKYIO TeMy; NMPUMEHEHHEM B KOHIIOBKE HEOXKHUJIAHHOIO XOJa,
KOMILJIAMEHTA, IIYyTKU A T. JI.

Baxknoit cocraBidioneil MEeTOMIeCKON MOJINOTOBKN YIUTE IS MATEMATUKH SIBJISI€TCS
yMeHIe aHaJU3UpOBaTh YPOKU MareMaTuku. B ydebHOIl suTepaType MO JUJIAKTUKE U
METOJIUKE OOyYeHUs] MaTeMaTUKe COJAEPXKUTCA HEMAJIO Pa3JUYHBIX BAPUAHTOB aHAIN3A
YPOKa, peKoMeHmaImii, mpeaioxkennii. CormocTaBisgsa nX B COOTHECEHUN ¢ TPeOOBAHUSIMMU

K YPOKY MaT€MaTUKU, IIPUXOJIUM K CHG,ILYIOHleﬂ CXEME aHaJIu3a YPOKa:
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Cxema aHajm3a ypoka
1. Obwue ceedenus 06 ypoke
[Ikosra, krace, npeamer, @.MN.O. yaurens, Tema ypoka, 1ejib U THI yPOKA.
2. Opeanusayus ypoxa

loToBHOCTH yunTEsIsT K YPOKY.

['oToBHOCTD yYaIIuxcs K yPOKY.
[ToaroToBIEHHOCTH KJIACCHOTO ITOMEIEHHSI.
Mobuymsyroriee HAYAI0 YPOKA.

=999 1=

3. Cmpyxmypa ypoka

DTallbl YPOKa, pacipejesieHrne BPeMeHN.

YeTKOCTb 3TANOB, BBIJIEIEHNE TJIABHOTO.

CooTBercTBUE CTPYKTYPHI YPOKA EISIM U COJIEPKAHUIO €T0.

Hacprmennoctb ypoka u T€MBbI.

Coueranne KOJJIEKTUBHOMN, IPYTIIIOBOI U WHINBU/LyaIbHON PAOOTHI € YUIAITIMUCS.

s L9 =

4. Codepotcarue ypoxa

1. O6bem dakTHdecKoro MarepuaJia, COOTBETCTBHE MPOrpaMMe U YPOBHIO 3HAHMUIA
YUIAITIXCS .

2. HayuHocTh n3/10KeHUsT MaTepuasia, eJMHCTBO 00Pa30BaTeIbHON M BOCIIUTATE/THHOMN
dyHKITHI.

3. CooTBeTCTBUE TEOPUH U YIIPAYKHEHUIA.

4. IToBTOpeHUe MpOIiIEHHOrO, OMOPHbIE 3HAHUSI.

5. BayTpumpeMeTHbie 1 MEXKIIPEIMETHBIE CBSI3U, CBA3b € XKU3HBIO.
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5. Memoodvi, npuemvt u cpedcmea 06ywerus

. [lerecoobpa3HOCTh METOJIOB OO0y IEHMUSI.

5 ZLOCTI/I)KGHI/IG OCHOBHBIX IIPUHIIMIIOB JU/TaKTHUKHU B O6yquI/H/I.

. [losHaBaTebHAsT aKTUBHOCTD YUIAIUXCA U POJIb YIUTE IsI Ha YPOKE.

. Haymmaue obpaTHoit ¢BSA3U «yauTeNh - YIEHUK>.

. PasBurue jormaeckoro MbIILIEHAs Y YIAIIAXCA U CAMOCTOSTEIbHOCTh B 00y I€HUN.
. Pabora co ciraboycreBaronmMm yIammMucs.

. MeTojibl TPOBEPKU U OIEHKW 3HAHUN yYAIIIXCS.

. CpejicTBa TOCTHMKEHUS U TIO/I/IEPYKAHUST BHUMAaHUS yIAIIXCs HA YPOKE W MHTEpeca

K IIpeJIMETYy.

9
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. Uor YPOKa, €ro BOCIInMTaTe/IbHad IEHHOCTD.
6. Yuumensv xax AuvHOCMD

5 BHaHI/IH n MeToAruYIeCKad I'paMOTHOCTDL yIUTEJIA.
. Kynbrypa peun m nejarorudeckunii TakT.

. [1obpoTa u TpebOBATETLHOCTD K YUaIuMCS.

. Konrakt yunrens ¢ ygammmucs.

7. Baxarouernue no ypoxy
. 9P deKTUBHOCTD yPOKA.

. lleHHBIE CTOPOHBI yPOKA U HEJTOCTATKH.
. Ilpeiytozkenns yanTestio.
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[MTAMATKA ITPAKTUKAHTY I10 ITIOJAT'OTOBKE K YPOKY

1. VY3muaiiTe 3apaHee TeMy CBOEro ypoKa, TOYHO OIPEJIE/UTE MaTepuajl yIeOHUKa K
9TOMY YPOKY, er0 MEeCTO B CUCTEMe YPOKOB II0 TEME.

2. Nzyanre MeTOIUYIECKYIO JIUTEPATYPY IO TEME yPOKa.

3. Ilocerure 1-2 ypoka, IpeIllecTBYIONAE BallleMy, HabJrogaiitTe u (uKcupyiire
XOJI YpOKa, paboTy 00ydalolnuxcs, METOJIUKY M OPraHU3AIMOHHYIO pabOTy yIUTeJIsd:
BOIIPOCHI, 3aJlaHusl, JEHCTBUS yUNTEJs W YIEHHKOB, OTBETHI, OTHOIIEHUE JeTeil K
paboTte, K yIUTe/ 10, K JIPYT JPYTY, BBIIIOJHEHHUE 3a/1a9 YPOKa, TPYAHOCTH, BOSHUKAIOIINE
B caMocCTosTeJIbHO# pabore. [Ipogymaiite B3amMOCBSI3U IIPOBOJIMMOIO BaMH YPOKa C
NPEJIBIIYIIAM ¢ ITOCTIE Ty FOTITUM.

4. OmpesesinTe 1€ YpoKa, €ero CTPYKTYPY W OCHOBHBIE 3TAIIbI.

5. [logymaiiTe 0 myTsx peaju3aliui JuIaKTHICCKUX TPUHITAIIOB.

6. Pazpaboraiite comep:kanue ypoka. OTbepure MaTepuas U OIPEIEINTE METOIbI U
IpuéMbl 00yUeHnsT Ha KaxkKJI0M drame ypoka. ChopmymnpyiiTe BOIPOCH U 3aIaHUs JIJIsd
00y IAOIITUXCA.

7. IIpogymaiiTe opraHu3aoHHyI0 CTPYKTYPY U pacipeie/nTe yuaeOHoe BpeMst Ha Bce
STalbl YPOKA.

8. llpemycmorpure dUepesoBaHUEe Pa3JIUIHBIX BHUJIOB Pa0OTHI JieTel, CJA0KHOIO WU
HECJIOXKHOIO MaTepHuaJia, IpaBUIbHbIE COOTHOIIEHUS MKy PabOTOl MO/ PYKOBOICTBOM
YUHUTEJIT U CAMOCTOSITEJIbHON PabOTOil 00y IaroImXCs.

9. Hcnonb3yiiTe 10 BO3MOXKHOCTU HPHUEMBI quddepeHnnanu yaeOHoit paboThl, a
TaKKe 3JIEeMEHTHI TPOOJIEMHOTO 00y ICHHUS.

10. BxmoumTe, ecam  HYXKHO, yIparKHEHUS
JUIAKTAYIEeCKNAE UTPhI, (PUSKYIBTMUHYTKH.

11. Pacupejsiesiure ydebHOe BpeMs Ha OTJIEJIbHBIE STAIbl yPOKAa B COOTBETCTBHUH C
[EJISIMIA U COJIEPYKAaHUEM PabOTHI.

12. I[loaroroBbre HuIaKTHIECKU U HANISAHBIA MaTepras K ypoky, TCO, nmpomymaiite
MECTO U METOJUKY €ro MCIIOJIb30BaHus, ohopM/IeHNE 3allcell YIEHUKOB B TETPAJIAX, a
TaKzKe 3allicell Ha JTOCKE.

13. OdopMmuTte pasBEPHYTHIH MJIAH-KOHCIIEKT YPOKA.

3aHUMATEBHOIO  XapakKTepa,

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

‘ CrpaHuya 72 nz 389 |

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




CXEMA CAMOAHAJIN3A YPOKA

1. KakoBa xapakTepucTuka peajbHbIX yIeOHbIX BO3MOKHOCTEH o0y datomuxcs ! Kakue
0CODEHHOCTH OOy YAOMNXCsT OBLIN YITEHBI TIPU IJIAHUPOBAHUN JAHHOTO YpOoKa?

2. KakoBo mecto panHoro ypoka B Teme, paszjene, kypce? Kak on cBszan c
NPEeJBIIYIAM, Ha 9TO B HUX ommpaeTcd! Kak 9ToT ypok «paboraeT» Ha MOCJIEIyIOIIe
yPOKHU, TeMbl, pazjenbl! B uém crenuduka sroro ypoka? Kakos ero tum?

3. Kakwme 3amaum pemajanch Ha ypoke: obOpa3oBaTesibHbIE, BOCIHATATEIbHbIE,
paseuBatorue? Beura i obecriedena nx KOMILIEKCHOCTh, B3anMOCBsa3b! Kakue 3aaqm
ObLIN  TVIABHBIME, CTepKHeBbiMH! Kak ydTeHsl B 3ajadax OCOOEHHOCTH KJjacca,
OT/IeJIBHBIX TPYTI MKOJIHHUKOB?

4. Tlouemy BbBIOpaHHAs CTPYKTypa YpOKa ObLIa palMoOHAJIbHA JIJIsi PEIIeHUs STHUX
3ayiad! PalmoHaabHO JIM BBIJIEJIEHO MECTO B yPOKE s ONpOoca, W3Y4UeHUs HOBOIO
MaTepraja, 3aKpeIlIeHHs, JOMAIHero 3ajaHus u T.0.7 PamumonanpHO /1 OBLIO
pacIpe/iesieHO0 BpeMsi, OTBEJIEHHOE Ha BCE ITAIbl yPOKa! JIOTWIHBI I «CBSI3KH> MEKLY
BCEMU dTallaMu ypoka?

5. Ha kakux moHATHsxX, Mjedx, NOJIOXKeHUudX (haKTax Jiejiajics TJIAaBHBIN AKIEHT Ha
ypoxke u modemy? BbIOpaHo Jiu TyIaBHOE, CyIIeCTBEHHOE?

6. Kakoe coueranne MeTo10B 00yUeHusT n30PAHO JIJIsT PACKPBITHSI HOBOTO MaTepuaJia’
JlaTb ob6ocHOBaHME BHIOOPA METOJIOB OOy UEHUS.

7. Kakoe coueranue ¢dopm obOydenns ObLIO W30paHO I PACKPLITHS HOBOI'O
Marepuasa wu 1odemy’? Heobxomum Jmm 01 guddepeHIupoBaHHbI  OAX0J K
obyuatoruMcst? Kak oH oCyIIecTB/IsICA U TOYeMy UMEHHO TakK?

8. Kak opranm3oBaH KOHTPOJIb YCBOEHHs 3HaHUI, yMeHUil m HaBBIKOB? B kakmx
dopmMax m KaKuMHu MeToJaMu ocytecTBisics ! [loaemy?

9. Kak wmcrosp3oBajics Ha ypoKax y4eOHBbIN KaOWHET, KaKne CpeJCcTBa OOydYeHUs.
[Touemy?

10. 3a cuér dero obeciieunBajiach BBICOKAas PAOOTOCIOCOOHOCTH INKOJILHUKOB B
TedeHne BCero ypoxa?
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11. 3a cuér yero Ha ypoke MOJJEPKUBAJIACH XOPOIIasl IICUX0JI0TnIecKas arMocdepa,
obmenne? Kak ObLIO pean30BaHO BOCIUTATETLHOE BJIUSHAE JTUIHOCTH yIUTEIsI?]

12. Kak u 3a cuéT 1ero obecrnevunBajoch Ha YPOKe U B JOMAaITHell paboTe MIKOJIbHIKOB
paIOHAILHOE UCIIOIb30BAHIE BPEMEHH, P IyIIPerKIeHre TIeperpy3Ku MKOJIbLHUKOB !

13. 3aracuble METOIUYIECKUE «XOIbI» Ha CJAydail HEIPEIBUICHHON CUTYAITIH.

14. ¥YnaJioch Jirt IOJIHOCTHIO PEAJIN30BAThH BCE MTOCTaB/IEHHbIE 33 ta4u ! ey He ynaochk,
TO Kakue u noueMy’ Kak yuure/ib IIaHUPYeT BOCIIOJHEHNE HEPEATM30BAHHOIO?
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[IPUMEPHAS CXEMA KOMIIIEKCHOT'O AHAJIN3A
TPAJIMITMOHHOIO YPOKA

1. O6mme cBemenus 06 ypoke: jara, Kiacc, upeamver. Obopymnosanne u TCO.

2. Hawamo ypoka. IloaroroienHocTh Kijacca K YPOKY. YMeHHE YUIUTEss
MOOMJIM30BATh BHUMaHUE OOydYalolmmMXcd Ha y4deOHyo pabory, cozjaanue paboueit
00CTaHOBKHU B KJIacce.

3. Tema u ocnoBubIe 1esin ypoka.ObpazoBaresibHasi, pa3BUBAIONIAs U BOCIUTATEIHHA
1en ypoka. MecTo JaHHOTO ypOKa B CHCTEMe yPOKOB II0 TeME, CBS3b C HMPEbLIYIINM
MATEPHUAJIOM.

4. Opraamsarus ypoka:

- TUI YPOKa;

- CTPYKTYPa YPOKa, ero OTJeIbHbIE 3JIEMEHTBI, UX ITOCIeI0BATETbHOCTD U JJO3UPOBKA
BO BPEMEHU, COOTBETCTBUE IMOCTPOEHUs YPOKA €ro COJIEPYKAHUIO U ITOCTABJIEHHON I1eJIH;
BUJIbI y9IeOHOI JIeATeTbHOCTH;
codeTanre (BPOHTAJIBHOM, IPYIIIIOBON U WHIUBUIYAJHHON pabOThI Ha YPOKE;

IJIOTHOCTB YPOKA, PAIMOHAJTBHOE UCIIOIHb30BAHNE BPEMEHH.

5. Cozepakanue ypoka:

- HaydHas [PABWJILHOCTH OCBEIIEHWs MaTepuajia Ha yPOKe, €ro COOTBETCTBHE
BO3PACTHBIM BO3MOXKHOCTSIM 00y JarONIXCs;

- BOCIIUTATE/IbHAS HAIPABICHHOCTD YPOKA;

- [PaBUJILHOCTL II0J00pa VUHTeJeM MaTepHasia I yPOKOB: JUIs  OLPOCA,
3aKpeIieHns], 00bsICHEHNSI, TPEHUPOBKHU, JIJIT CAMOCTOATE/IBHON pabOThI, TPAKTHIECKAX
1 JIaDopaTOPHBIX PaboT, JJIsi ITIOBTOPEHNS, Pa3bsiCHEHUsI JOMAIHel paboOThl U T.II.;

- COOTBETCTBHE COJIEPKAHUS yPOKa TPEOOBAHUSIM IIPOIPAMMBI;

- CBfI3b TEODHUH C IPAKTUKOW: DPACKPBLITHE YUIHTEIEM MPAKTHICCKON 3HAYNMOCTH
3HAHWI, 00y deHe MKOJLHUKOB IPUMEHEHNIO CBOMX 3HAHUI Ha IPAKTUKE, UCIIOIH30BAHUE
MECTHOI'O MaTePHaJa 1 €ro JIOCTYIHOCTD;
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- CBd3b M3yYAaEMOI'O MaTepuajia € paHee MPOIJIEHHBIM, IPUEMbI TOBTOPEHUsI
PO ICHHOIO;

- MEXKIIPE/IMETHBIE CBS3U;

- WCIOJIb30BAHWE JKU3HEHHOTO OIbITA YUYEHHKOB C TeJIbI0 PA3BUTUS Yy HHAX
[MO3HABATEILHON aKTUBHOCTHA U CAMOCTOSITETbHOCTH;

- Ka4eCTBO 3HAHMII 0OYJaIONNXCA, UX YMEHUN U HABBIKOB.

6. MeTomka mpoBeIeHNs yPOKa:

a) obOpyJOBaHIE YPOKa, WCIOJIb30BaHUE HAIISIHBIX TOCOOWIA, JUIAKTHIECKOTO
MaTepHuaJia Ha BCEeX dTallaX yPOKa;

6) COOTBETCTBHE METOJOB W NMPHEMOB 00PA30BATEIHHBIM W DA3BUBAIONIMM 3a/a9aM
YPOKa&, UX ONTUMAJbHOE COUYeTaHuE;

B) COOTBETCTBHE METOJIOB COJIEPYKAHUIO YpPOKa, BO3PACTY W YPOBHIO MOJIOTOBKU
oby4gatoruxcst, 3hHEKTUBHOCTE MPUMEHSIEMbIX METOJIOB U IIPUEMOB;

I') TIOCTAHOBKA, yUUTeJeM repej 00y IaeMbIMU TeTH YPOKa U MOJIBEICHAE UTOTOB;

1) paboTa ¢ OTCTAIOIIUMHI U CJIaDOYCIEBAIONIIMHI Ha YPOKE;

e) [paBWIBHOCTH OIEHKN yUIUTeJIeM 3HAHUN W JesdTeJbHOCTH — YIEHWUKOB,
1eJIATOTIEeCKOe 3HATEHNE BBICTAB/ISIEMBIX OTIEHOK, UX 3(D(PEKTUBHOCTH U 0ObEKTUBHOCTD;

K) CODJIIOJIEHNE HA YPOKe eMHBIX TPeOOBAHUN K 00y IatOMIMCH.

7. Opranusanuys Mo3HaBATEILHON JIeATeTbHOCTA 00y IAIONTIXCH:

- POJIb, MECTO U XapaKTep CAMOCTOSITEHLHON PAabOThI 00YJAIONTNXCS Ha YPOKE;

- MeCTO YYeOHWKa W HAIJISTHBIX CPEJICTB;

- MecTo, hopMma, MOCIETOBATETHFHOCTh BOIPOCOB W 33 IaHWl, TPUEMBI aKTHBU3AIINN
00y IaIOIIIXCS;

- XapaKTep IMO3HABATEJLHBIX 33/IaHuil, (hOPMYJIMPOBKA MPOOJIEMHBIX BOIIPOCOB.

8. Ilcuxosoruveckne OCHOBBI yPOKA:

- pa3BUTHE U MOJJePKaHNe BHUMAaHUS;

- pa3BUTHE TAMATH, MBIIJIEHUS, BOOOPAXKEHUs; PUTMUIHOCTH yPOKa: UepeIOBaHUe
MaTepuaJia pa3Holl CTENeHN TPY/IHOCTH, pa3HooOpa3ue BUJIOB yIEOHOI J1edTeIbHOCTH;

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

‘ CtpaHuya 76 nz 389 |

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




- HAJIMYHUE IICUXOJIOTUYECKUX I1ay3 U Pa3PsiIKU;

- AMONMOHAIbHas arMocdepa ypoKa. D

9. Muausuyanbabiit 1 pudhepeHnmpoBaHHbINi TOIX0/T K YYAIIUMC Ha YPOKeE.

10. Haumume, 00bEM, XxapakTep JOMAIIHAX 3aJ@HUil U  I[eJecO00Pa3HOCTD
[IOCTABJIEHHBIX B HUX JUJAKTUYECKIX 33/1ad.

11. Pabora u noBejieHne ydJaIiuxcs Ha yPOKE:

- aKTUBHOCTH KJIaCCa, KA9eCTBO OTBETOB YUEHUKOB;

- 3aMHTEPECOBAHHOCTD JIeTell MaTepraioM YPOKa;

- MUCIATLUIMHIPOBAHHOCTH W OPTaHM30BAHHOCTD;

- pedb yYaIlnuXcs, XapaKTep 3a/[aBAeMbIX BOIIPOCOB.

12. IloBenenne yunTess Ha ypOKe:

- BBIJIEPYKKA U COOPAHHOCTD, JTOOPOXKETATETbHOCTh B OOPAIEHUN ¢ YYCHUKAMMU;

- yMEHHE PACIpe/e/iATh BHUMAHUE HA YPOKe, IMPUCTYIINBATHCA K OTBETaM

00y IaIOITUXCS;
- TpeboBaTeJIbHOCTb, WHCIOJL30BAaHNE pPa3HOOOpPA3HBIX IIPUEMOB BO3IEHCTBUS HAa

00y IaIOITUXCS; ‘
- SMOITMOHAJIbHOCTD; ‘
- pevb YUIUTeJIs;
- BHEIITHUA BUI. ‘ < ” > |
13. BeIBOABI U IIpeIJI0sKEeHNS.
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OpraHuzanusi caMOCTOSITEJILHOI pPabOThI ydalquxcs Ha YPOKe

[Ipobnema camocTosATeIbHON pabOTHl ydYaIUXCd W €€ OPraHu3alluu Ha YPOKe
nMeeT OoraTyio HUCTOpUIO U cBom Tpajunuu ee pemennd. Eme K. JI. Ymuncknii
CUUTAJ CAMOCTOATEHHYIO PAbOTy «eIWHCTBEHHO MPOYHBIM OCHOBAaHUEM BCIKOTO
IJIOJIOBUTOrO yueHus». VccmenoBaresn 3Toit mpoOaeMbl BKJIa/IBIBAIOT PA3HBIN CMBICJT B
MOHATHUE «CAMOCTOsITesIbHasi paboray. OJHN paccMaTpUBAIOT €€ KaK MeTOJ O0ydeHWs,
Jgpyrue - Kak (OpMYy OpraHu3aliyd I[O3HABATEIbHON JIeATEJILbHOCTH  yYallluXCcs,
TPETbU - KAaK CPEJICTBO OOy4YeHUsd, & TaKyKe KaK BUJ[ JIeATeJbHOCTA YUAIUXCH WU
KaK CaMOCTOATE/IbHYIO JedTe/IbHOCTh ydeHusd. [lo MHeHmio psijia umccieoBaTeieit,
caMoCTodTe/IbHAasg paboTa ecTh CUHTE3 (OPMbBI yUeOHOU JIeITEeJIbHOCTH U CPEJICTBA
OpTraHM3aINi TTO3HABATEHLHON JIesITeIbHOCTH, BUIA JEATETbHOCTH U OPraHU3aIMOHHOM
dopmbl. Comocrasiisiss 3t Touku 3penws, V. B. Xapuronosa mnpwumiia K BBIBOILY,
YTO HEOJHO3HAYHOCTH B TOJKOBAHUU IOHATHS CAMOCTOSATEILHON pabOThl Y pa3HBIX
uccjeioBaTesieil 00bACHIETCd TEM, YTO OHM HCXOJAAT U3 PA3HBIX T'PYII ITPU3HAKOB,
OTIPEJIETIAIONINX €€ CYIIHOCTh: OPraHU3allMOHHBIX, JIMJIAKTUIECKUX, (DU3NOJOTTIECKIX
u jap. OObsiCHsETCS 9TO TeM, UYTO CaMOCTOATEeIbHAas PpadoTa sIBJISAETCS IIPEIMETOM
JIMJTAKTUKA, TICUXOJIOTUU, METOJUKU U T. II.

B konTekcre MeToJ KM OOydYeHHT MaTeMaTHUKe CaMOCTOsATEeIbHas pPadoTa ecThb
MHOT'OIPpaHHOE sIBJICHUE OOYYeHUs, 00/1a/1aI01ee CJIeIYIONIMMU TPU3HAKAMHE:

1) 6bITh Of1HOI U3 HOPM MPOSBJICHUST METOJIOB OOy ICHUST;

2) SIBJISITHCSI OJIHUM W3 BUJIOB JIESTEIbHOCTH;

3) OBITH CPEJICTBOM O0YYEHUSI;

4) aBJIATHCS OJHOI W3 (POPM OpraHU3AINU [T03HABATE/ILHON JIeATeIbHOCTH,;

5) 6BITH CAMOCTOSITENILHOl JIeATETbHOCTHIO Y ICHHSI.

Taxoe mpejicTaB/IeHNE CAMOCTOSATEIHLHON PAOOTHI TIO3BOJISIET PACCMOTPETH PA3JIMIHbBIE
aclleKThl ee (YHKIIMOHUPOBAHUA B ydeOHOM mporecce. Tak, ecjm ¢ TOYKHU
3peHns JIeATETbHOCTHOIO TI0JIXOJIa CAMOCTOATE/IbHAasd padoTa BBICTYIAeT B KadecTBe
CaAMOCTOSITEJIbHON JIeATETHbHOCTH YUeHN U SIBJIAETCS OJHUM U3 BUJIOB JeATEJTHHOCTH, TO
B OpraHm3amyy y4eOHOrO IPOIECCa OHA MOXKET BBICTYIATh KaK MeTOJ, CPEJCTBO WJIN
dopma obyuenust. Kaxkiplit n3 TpU3HAKOB CAMOCTOATETBLHOM pabOThI, B3ATHIN OT/IEIHHO
OT JIDYT'UX, UMEET JIUIIb OlpeJie/ieHHOe Ha3Hadenue. [loaromMy J1jist MOHUMAHUS CYITHOCTH
CaMOCTOATEILHON pabOTHI CJIE/IYET YINTHIBATL BCE €€ ACIIEKTHI.
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Paziuanbie TpaKTOBKE CAMOCTOSITEILHON PabOThHI 00YCIOBINBAIOT HAJIAIHE B YI€OHOM
JINTEPAType Pa3/JINnIHBbIX KJIACCHPUKAINNA CAMOCTOITEIbHBIX padoT. OHM OTINIAIOTCS:
1) 110 JUIAKTUIECKUM LEJISIM;

(\V]

) IO YPOBHIO CAMOCTOSITEJILHOCTH Y IaIlIXCS;

) TO CTeleHN WH/MBULY A IH3aIN;

) [0 UCTOYHUKY M METOJIy IPUOOpETEeHNs 3HAHMNI;

) 1o bopMe BBITIOJTHEHUST;

6) 10 MeCTY BBIIIOJTHEHSI.

HauboJsiee pacmpocTpaneHnoil dBjsieTcsl KJIACCUPUKAIUSA CAMOCTOSITEIbHBIX pPaboT,

Ol & W

YUATBIBAIOIIAS TUHAMUKY [TO3HABATE/IBHOW JeITETbHOCTH YIaIIXCsI:

1) mo obpasity;

2) PEKOHCTPYKTUBHBIE;

3) YACTUIHO ITOUCKOBBIE;

4) topueckue (I1. . TTuakacucrsrii).

N.B. XapurToHOBa, y4uTBIBasi CHENUMUKY MATEeMATHICCKUX 3HAHUN (BBICOKUIA
YPOBEHb abCTPAKITAN, JIeYKTUBHOCTD JIOKA3ATEIBLCTB, 000DIIEHHOCTD, AJITOPUTMUIHOCTD
u T. J.), ocobeHHOCTH uX (OPMHUPOBAHMsI, KOHIIEIIUNIO CaMOCTOATENbHO pPaboOTHI,
mpejijiaraeT CJIeIyfony0 COBOKYITHOCTh THUIIOB CAMOCTOSITEIbHBIX PabOT MpU OOyUIeHUH
MaTeMaTHKe:

1) anropuTMudecKuii;

2) ¢ yKazaHueM Crocoba BbITIOJIHEHUST;

3) pacro3HaBaHue;

4) 06061IeHE;

5) TBOPYECTBO.

OdeBuHO, YTO JAHHAS THUIU3AIWsS YIUTbIBAEeT U u(GEPEHITNAINI0 YCBOSHUS
MaTeMaTUIecKuX 3HaHuii. B pabore mepBoro THma YYEHHK MOJIydYaeT 3aJaHue C
abCOJIFOTHO TOYHBIMU [IPEJITICAHUSAMEI BCEX IAr0B, KOTOPBIE €My HAJJIEXKUT BBIIOTHUTS;
BTOPOil THII COJEPYKUT YKA3aHUsI, OIPEJESIONe OCHOBHOE HAIpaB/IeHUE pabOTHI;
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TpeTuil TUIl TpeJIoJaraeT paclo3HaBaHe OOBLEKTOB, NPUHAJIEIKAININX MOHITHIO, U
CUTYyaIuil, yJIOBJETBOPSIONINX TEOPEME; CAMOCTOSTE/IbHbIE pPabOThI YETBEPTOrO THUIIA
OPMEHTUPOBAHBI HA YMEHUE BBIJIE/ISITh CBOWCTBA 00BEKTA, MPOBOIUTH aHAJIN3 UX CBSI3ei
1 OTHOIIIEHMIT, 0000IIaTh, MPOBOJNTEH PEKOHCTPYKINIO yIeOHOTO MaTepuaJia, i, HAKOHEII,
JUIT  CAMOCTOSITEJILHOW pa0OTBhI IMATOrO THIIA IIPEJIYCMATPUBAETCA HUCIHOJIH30BaHUE
TBOPYECKUX 3a/IaHUli, B KOTOPBIX OCYIIECTB/ISIETCS HEAJTOPUTMUYECKUN MOUCK PEIIeHMs
3aJ1a4M, COCTaB/IEHUE 33029 U T.]I.

[IpennpuauMaioTcs MONBITKE HHIMBU/IYaIU3UPOBATH CAMOCTOSITE/IbHbBIE PAOOTHI, T.€.
OPMEHTUPOBATHL UX HA HUHJIUBHUJIYAJIbHBIE OCODEHHOCTH ydaluxcs. Tak, HEKOTOPBIE
[IeJIArOTH, UCXOJIS U3 XapaKTepa yIeOHON JesTeIbHOCTH, BBIIEISIOT TPU TUIA 33 IaHU
JIJIS CAMOCTOSATEILHON PAOOTHI:

1) yuebHble 3a/1aHus, OMOCPeLyolye yIeOHy0 HHMDOPMAIIUIO;

2) yuebHbBIE 3a/aHUsl, HATIPABJISIONE PAbOTy YICHUKA C YIEOHBIM MATEPUATIOM;

3) yuebHble 3ajaHust, TPEOYIOIIE OT YIeHUKa TBOPYECKON JIesTeIbHOCTH.

Samedy, UTO JaHHAs THUIIOJOTUS HEJOCTATOYHO MOTUBUPOBAHA: OYEBUJIHO, UTO
BBITIOJTHEHIE 3aIaHUil MEPBBIX JIBYX THUIIOB MOYKET OCHOBBIBATHCSI HA TBOPYECKO
JIeSITeIbHOCTH, a 3aJlaHhsl TPEThEro THUIa MOTYT OBITh OCYIIECTBJIEHBI Ha MaTepHase
yueOHnka. /lasee, aBTop 9TOil THUNOJOTHH TIPEJIaraeT B KayKJIOM M3 YKa3aHHBIX THUIIOB
3aJIaHU IIPELyCMOTPETD €Ille YeThIPe BUJA, YIUTHIBAIOIINE YPOBHM:

a) cchOPMUPOBAHHOCTHU 3HAHWI, YMEHUIl 1 HABBIKOB;

6) pa3BUTHS WHIMBUILYAJTBHBIX OCOOEHHOCTEI];

B) chOPMUPOBAHHOCTH OOITEyIe€OHBIX YMEHUIA;

) cOPMUPOBAHHOCTH MO3HABATEIBHBIX HHTEPECOB YUAIINXCA.

Takum 0O6pa3oM, pacCMOTPEHHAsT TUTTOJIOTUS CAMOCTOSITE/IbHBIX paboT 00yC/IOBINBAET
B KaXKJOW W3 Tpex WX TCPyHl HajJddhe, KaK MHHUMYM, 4YeTbIpEX BapHAHTOB
CaMOCTOSITeJILHBIX pador. Hamo ckazarh, 4To eciu paHee B JIMJIAKTUYECKUX MaTepHasIax
[PUBOJUIN TPU BapwaHTa, TO TENEPb YUCIO0 BApPUAHTOB 3HAYUTEJHLHO BO3POCIIO.
OObsicHsIeTCsT 9TO TeM, 9TO Pa3dpPOC CKOPOCTEH YCBOCHMS MATEMATHYCCKOTO MaTepuaJia
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PA3JIMYHBIMY yYAIUMUCS HAMHOTO OOJIbIlle, YeM II0 JIPYTUM IpPEeJIMETaM, a IIOTOMY
OPUEHTHPOBKA HA CPEJIHEr0 Y4YeHHKa B OOyYEeHUM MaTeMaTHKe MPUBOJAT K HU3KUM
pe3ysibTaTaM. YUHUTEeIs] YYUTBIBAIOT 3TO OOCTOATENTHCTBO M CTApaiOTCsd MaKCUMAJIHHO
WHIABHIYAJIM3UPOBATH PabOTy yUaIlUXCs ¢ MOMOIIBI0 Kaprodek. OaHaKO HAOJIOIeHMS
MMOKa3bIBAIOT, YTO B KJACCE OOBIYHO MPUCYTCTBYET 6—8 OIHOPOIHBIX T'PYII YHUaIIXCs
CO CXOJHBIMU WHJIMBU/IyaJbHBIMUA OCOOEHHOCTSIMU B KaxkJoil rpyiie. CregoBaTebHO,
BApUAHTOB CAMOCTOATENLHBIX PA0OT I  KJjlacca JIOKHO ObiTh  6—8. Kaxkmoii
IpyIIe yYalmxcd TPUMEPHO € OJIMHAKOBBIM «IIOKA3aTeJieM» YCBOGHHSA MaTepuaJia
IpeIbaBageTcd ¢Boit BapuanT. Ho B TakoM cjiydae BO3HHKAIOT TPYIHOCTU C ITPOBEPKOIA
CaAMOCTOSTE/IbHBIX PA0OT, BBIPAXKAIOIIMECs B TOM, YTO JJIsi IPOBEPKU ITATU-IIECTH
BapUAHTOB CAMOCTOATE/ILHONU PabOThHI, €C/IU OHU Pa3J/IMIHBI, TPEOYETCS MHOTO BPEMEHH,
Jla U Oo0CyXKJieHne pPe3yJIbTaTOB BBIMOJTHEHUS KAaXKJIONO BapHaHTa WHTEPECHO JIUIIb
JIJIT COOTBETCTBYIOIIEH I'PYIIIBI MTKOJIHHUKOB, OCTAJbHBIE yUallfecss HEe MOTYT NPUHATD
ydacTue B 00CYKJIEHUN, TaK KaK OHM HE3HAKOMBI C 33 [aHUsIMH.

[TosTomy 6os1ee 3hPEKTUBHBI cCAMOCTOATEIbHBIE pabOThI ¢ €IUHOI OCHOBOI, KOTOPasd
B 3aBHCHMOCTHU OT YPOBHSI IIOJI'OTOBKH YUaIUXCsi KOPPEKTUPYETCs ¢ IIOMOIIBIO HADOPOB
yKa3aHUll K BBIIOJHEHUIO IIPEJIOXKeHHOTO 3ajanusd. [Ipu mombope 3amanuit MOYXKHO
HUCXONUTH M3 TPEX YPOBHEH YCBOCHUA 3HAHUI, YMEHUIl M HaBBIKOB: IIEPBBLIA COCTOUT B
OCOBHAHUU WHGOPMAIIUA U €€ 3allOMUHAHUU; BTOPOI TMPEJICTABIAECT YCBOEHUE CIIOCOOOB
NIpUMEHEHNsT 3HAHWI 10 00pa3sily, BKJIIOYas JIEFKO OIO3HaBaeMble BapUallud STOIO
obpa3iia, IpuMeHeHre 3HAHUI B 3HAKOMOI CUTYAINH; TPETUI 3aK/II09aeTCsd B TOTOBHOCTH
00y9aoIIerocss TBOPUYECKH IMPUMEHATh YCBOECHHYIO MHMOPMAINIO B HOBOI, HE3HAKOMO
eMy CHUTyallud. JTU yPOBHHU YCBOEHHUS 3HAHUN, KOTOPBIX HEOOXOIUMO JTOOUTHCS IIPH
U3YYEHUN TOTO WM WHOTO MaTepHuaJia Ha OIPEJIeIEHHOM 3JTalle, JOJKHBI ONpPEeJIe/ATh
oJA00p 3ajad JJId CaMOCTOSTeJIbHBIX paboT. KoppekTupoBKa 3ajiaHnil IIO3BOJISIET
PACIIIPUTH JIUAIIA30H 3TUX OA30BBIX YPOBHEH YCBOEGHUS 3HAHUNM U YMEHUI J10, HAIIPUMED,
ypoBHeili, xapaktepusyitomux tumnojgoruio . B. Xapuronooii. Ilpusemem mpumepb
MHOT'OBaAPUATUBHBIX CAMOCTOSATETbHBIX PAOOT.
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IIpusnaru pasencmea mpey2oabHUKOS

Bapuanm [

Otpesku AB u CD me jexkar Ha OJHON TpsAMOil U umeioT obrryio cepegauny O.
Joxkaxute paBercto TpeyroabaukoB AOD u BOC.

Bapuanm 11

Otpesku AB u CD me jexkar Ha OJHON TpsAMOil U umeroT oOIryio cepeauny O.
Jlokaxxute paBeHcTBO, orpe3koB AD u CB.

Bapuanm 111

Otpesku AB u CD mne jexar Ha OJHON TpsaAMOil u umeroT 0Oy cepeauny O.
Beiesinre coorBeTcTBEeHHO paBHBIE 3j1eMeHThI B TpeyronbHukax AOD nu BOC.

Bapuanm IV

Orpeskn AB u CD ne jtexkar Ha OJHON MpsiMoii n nMmeroT obiyto cepeaunay O. [lycto
M n N — cepenunbt orpeskoB BC u AD. Jlokaxwure, ato OM = ON.

Bapuanm V

Otpeskn AB u CD ne jtexkar Ha OHON MpsiMoii n nMeroT obryto cepeaunay O. [lycth
M n N — cepenunbt orpeskoB BC u AD. Jlokaxwure, ato OM = ON.

Vrasanue. 1. Jlokaxkure paBencrBo TpeyroibaukoB AOD u BOC. 2. Jlokaxwure
paBenctBo TpeyrogbaukoB COM u DON.

Bapuanm VI

Otpesku AB u CD e jiexkat Ha OJHON mpsAMoit u umeroT obryio cepenuny O. Ilycrsb
M u N — cepenunbt orpeskoB BC u AD. Jlokaxwure, aro OM = ON.

Yrxaszanue. 1. OTMeThTe Ha PUCYHKE DABHBIE 3JIeMeHTHI. 2. JIoKkayknuTe paBeHCTBO YIJIOB
AOD u COB; pasencrio Tpeyroibaukos AOD u BOC,;, pasenctBo orpeskoB BM u AN
pasenctBo yriioB OAD u OBC'; paBenctrBo TpeyroyibHukoB AON u BOM.
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Bapuantsr [-VI peanmusyrorea ¢ momoribio kapTodek. Bee kaproukn BapuanToB V-VI
UMEIOT yKa3aHud, a B kKaproukax BapuanTtoB [-I1I ux ner.

Vupaxkuenusa BapuantoB [-III mmeior ogHO M TO XKe ycyoBue. [ WX BBIOJIHEHUS
Hy’KeH TPUMEPHO OJWH U TOT Ke KPYI 3HAHU{, YMeHHii u HaBBIKOB. Ho TpeboBamnms
9TUX YIParKHEHU I HeoMMHAKOBDL; /71 BapuaHToB [-11 910 yacTh TpeboBaHus yrpaKHeHmii
BapuanTa III. B cBa3m ¢ 3TuM yBesmumBaeTCd YHMCIO JIOTMYECKUX IIATrOB, MPUBOJIAIINAX
K BBITIOJTHEHUIO YIIPAYKHEHUS, MEHAETCA CTENEHb aKTyaJu3allui 3HaHUN, UCIO/Ib3yeMbIX
npu ero BeinosHeHnu. B 3ajgadax BapuantoB [V-VI usmeneno yciosue (mobaBiieHbI
JIAHHBIE) [0 CPaBHEHWIO ¢ yciaoBusMu 3ajad BapuantoB [-III, mx TpeboBamus, 1o
CYIIIECTBY, BKJIIOYAIOT B cebst TpeboBanus 3aa4 BapuanToB [-111. Yupaxkuenus BapuanTon
[-IIT ntpennasnadenbl Jijisi TPOBEPKM 3HAHUN HA I€PBOM M BTOPOM YPOBHAX UX
ycBoenud. [Ipu aToM MeTo/1 JIoKa3aTe/IbCTBa, OCHOBHOM KPYT MOHATHUI, HEOOXOIUMBIX JIJIsd
BBITIOJTHEHNS YIIPAyKHEHUS, OCTAIOTCS HEM3MEHHBIMU, [TOCJIEI0BATETLHOCTD PACCY 2K IEHUIA
YJJITTHSAETCS.

[IpoBepke 3HaHUil, COOTBETCTBYIONINX TPETHEMY YPOBHIO YCBOEGHHS, CIIOCOOCTBYIOT
yrpaxkuenus: BapuanTtos [V-VI Beiosinenne KOTOpbIX TpeOyeT OT ydaluxcs TIyOoKOro
OCOBHAHUS M3YYaeMbIX MOHATUI W METOJIOB peIleHnsi, CBOOOTHOTO OIEPUPOBAHUSA
MOJIy9€HHBIMI 3HAHUSIMU, YMEHUS MPUMEHSATh X B HOBOW cHUTyaluu, 0oJjiee BBICOKOI
creneHn akrTyasmsarnuu 3uanuii. [lpoBepka 3HaHuii u yMmeHuii, COOTBETCTBYIOIIAs
HanboJiee BBICOKOMY VPOBHIO YCBOEHHSI, MOXKET OBITh OCYINECTBJICHA TOJBKO JIJIs
HauboJIee YCIEeBaIONNX YYEeHUKOB. MHOrOBapmaTUBHOCTH CAMOCTOATE/HHON pabOThI
MOZKHO 00€CTIeYNTh TaKKe Iy TeM HCIIOIb30BAHNUS CIIENNATBHBIX KAPTOUEK C MMEIONTIMUCS
B HuX npomyckamu. Opranuszanys padoThl ¢ HUMH, TEXHOJIOIHS UX U3rOTOBJIEHUS OIUCAHDI

B METOJIMIECKON JINTEPaATyPE.
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PaccMoTpuM BapmaHT caMOCTOSTEJILHOI paboThI

1. Yupocrture BhIpaxkenue
ST s o)
sin(5 + a) - cos(§ — a) + sina

sino + sin2a - sina

2. lokazkure TOXKJ1ecTBO cosda + 1 = %sméla(ctga — tga).

HpUSGOBM HECKOADKO 6apUAGHMOE pe%omew?aumi Nno 6bINOAHEHUIO NEPE02O0 YNPAHCHEHUA

Bapuanm [

MHOZKUTEJIN IIPOU3BEICHUA,

dopmynam
HAXOJAIIETOCS B 9UCTUTETIE TPOOU.

1) Ilpeobpasyiite 110 PUBEICHNST
2) Pazyioxkure uncsmresb Apodu Ha MHOXKHUTEJIH.

3) Pazsoxkure 3HaMenaresb Ipobu HA MHOXKUTEJIH.
4) BeiosiHuTE COKpAIieHne JIpoou.

5) BemmosauTe 1npeobpazoBanme cyMMbl (QYHKIU, HAXOJANUXCS B 3HAMEHATese

Ipobu, B IPOU3BEIEHIE.

Bapuanm 11
1) Paszjoxkure gucaure b gpobu HA MHOKUTEH, UCIOJIb3Ysi (POPMYIIbI IPUBEICHUSI.
2) Pazmoxure 3HAMEHATEIH HA MHOKHUTEIN U BBITIOJHATE COKPAIIEHUE JTPOOH.

3) BommosauTe nipeobpazoBanme cyMMbl (DYHKINI B IPOU3BEJICHIE.
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Ipusedem neckorvko sapuanmos pexomenoayuli
N0 BHINONHEHUIO YNPAACHEHUSA 2 CAMOCTNOAMEALHOT PAbOMbL ®

Bapuanm I

1) IlpencraBbre cos 4o u sin 4o gepes cos 2« u sin 2.

2) IIpeobpasyiite ctg a-tg o depes sin « u cos a.

3) Bocmosb3yiiTech OCHOBHBIM TPUTOHOMETPHYECKUM TOZKJIECTBOM.

Bapuanm 11

1) Wcnomb3yst OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO U (DOPMYJIY KOCHHYCA
JIBOMTHOTO apryMeHTa, IIpeodpasyiiTe JeBy0 JacTh paBeHCTBA.

2) Ucmosib3yst onpejie/ieHne CUHyca W KOCHHYca U (POpPMyJly CHHYcCa JBOIHOrO yria,
peobpasyiiTe MpaByo IacTh PABEHCTBA.

Bapuanm II1
Ucnomb3yst 0CHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO, (DOPMYJIbI CUHYCa U KOCUHYCa, ‘
JIBOIHOTO apryMeHTa, IIPUBEINTE JIeBYIO U IPaByIo YaCTH PaBEHCTBA K BUILY 2¢05°20r.

Hauano |

c |
Bapuanm IV ‘ oacpranne
Balo/IHuTe MPOIYCKK W BHIIOJTHATE JlaIbHERIIe IpeobpasoBaHus: ‘ < ” , |
2 N0
. . cos*a — sin‘a
cos®20 — ...sin*20+ ... = 1 — 2sin*2a + ... = (—— ).
58IN...Qu ‘ Py ” > |
COBOKYIIHOCTb TIOJIYYEHHBIX BapUAHTOB BIIOJIHE OOECIEUNT WHMBHLY AJIA3AIIIO
BBIIOJTHEHUS YIAIUMEICS JAHHOM CAaMOCTOATEILHON pabOThI M KOJIJIEKTUBHOE OOCY K IeHUe ‘ Crpanua 85 u3 389 |
ee Pe3yJIbTaTOB.
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HecrangapTHble ypoku MaTeMaTUKU

B mnocnennee Bpemsi B mpakTuke OOyUeHHSI pPaCIpPOCTpAHEHBI TaKhWe YPOKHU, Kak
YPOK-JIEKITUSI, YPOK-TIPAKTHKYM, YPOK-CEMUHAD, YPOK-3a9eT, yPOK-KOHCYIbTAIUS, YPOK-
COpEBHOBaHNe, TeaTpPaJM30BaHHBIN YPOK, yYPOK OJHOI 3aJadm, ypOoK-OeHepmc m T.1I.
CTpyKTypa 3TUX YPOKOB OTJIMYAETCA OT CTPYKTYPBHI KJIACCUYECKUX THUIIOB YPOKOB,
PACCMOTPEHHBIX BBIIIE, TIO9TOMY UX U HA3bIBAIOT HECTAHIAPTHBIMU ypokamu. Hekorophie
U3 HUX, HAIIPUMED, TeATPAJIM30OBAHHBIN YPOK, MAJIO HATIOMUHAIOT OOBIMHBIN ypok. Kiie
OoJiee 3TO OTHOCHTCA K TakKuM (popMaM oOydeHHs, KaK MacTepcKad; 3hdeKTuBHa
dopma yuebHoit paboThl, TPEACTABIAIONAS TPy «YPOK — BHEKJIACCHOE MEPOIPUATHE.
Pacmupsromuiics crincoK ypoKOB sIBJISETCS Pe3YJIbTATOM aKTUBHOIO, TBOPYECKOT'O TIOUCKA
yaurejeii Takux HopMm 00yUueHUsi, KOTOpPbIE COOTBETCTBOBa/M Obl TpeOOBaHUIM K
BBIITYCKHUKAM IITKOJI, TEHJICHIIUSIM DPA3BUTUS MaTEMaTUIeCKOro OOpa30BaHUsi, HOBBIM
00pa30BaTEIbHBIM MJIEIM U MAKCUMAJIHLHO CIOCOOCTBOBAJIN Obl Pa3BUTHUIO CIIOCOOHOCTEIH
y9IeHWKa, ero JNIHOCTHBIX Ka4eCTB, CAMOCTOSITETHHOCTH MBITIJIEHUS U T.I.

PaccmoTpuM HEKOTOPBIE U3 YPOKOB.

Ypok-aexuus. B crapmux Kiraccax pe3ko Bo3pacTaeT 00beM yuIeOHOro MaTepuaJa,
IO/IJTEKAIET0 U3YIEHUIO, 3HATUTETHHO YIJIMHAIOTCS [EMOYKN JIOTUIECKUX PACCY 2K ICHMIA,
9TO MpeJmoJjiaraeT U3JI0KeHNe MaTepuajia KPYHIHBIMU OJIOKAMU, a 3TO TPYIHO
peajm30BaTh B paMKaxX ypOKa YCBOEHWsS HOBBIX 3HaHmit. K Tomy ke B craprmx
KJIacCaX AKTUBU3UPYETCHd HEOOXOJUMOCTb BOCIHUTAHUS Yy YUAIIUXCA CHOCOOHOCTH K
CaMOCTOSITEJILHOMY IOJIYUCHUIO 3HAHWIA, K pabore ¢ KHUrOi (YIeOHUKOM, CIIPABOTHUKOM,
PasIMIHBIME [MOCOOMSIME  JIJI  yYaIlUXcsi, 3aJadHukoM). PeanmmsoBarh cKazaHHOE
BO3MOYKHO Ha YPOKe-JeKIMH. Takme ypoku OyIyT TOTOBUTh yUeHWKa W K ydebe B
By3e, IJle JIEKIWS 3aHUMaeT 3HAYUTETbHOE MECTO CPeId PA3JINYHBIX (GOpM O0yUeHUs
CTYAEHTOB. DPPEKTUBHOCTD UCIIOJIb30BaHUs JIEKIIMOHHOI'O CIIOCO0a N3JIOXKEHHS YIeOHOTO
MaTepuaJia B MIKOJIE JOKA3aHa MHOTMMU YIUTEISIMU, B YACTHOCTH YUUTEJIeM MaTeMaTUKN
B. @. [IlatayoBbiM.
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OmbIT BBICIIEH ITKOJIBI IIOKA3bIBAET, UTO YCBOEHHE B3aMMOCBA3aHHOTO MaTEpPHAJIA
0oJiee YCIEITHO NP €ro M3JI0XKEHUHM KPYITHBIMU MOPIUAMUI (6ﬂ0KaMI/I), IIO3BOJIAIOIMUMU
YCTaHOBUTHL pPa3/IM9HbIE OTHOIIECHWA HOBOI'O IIOHATHUA C UNI3BECTHBIMHU. HpI/I 9TOM
aBTOMATUYECKN ITPOUCXOAUT BBIJIEJICHAE OCHOBHOTO W BTOPOCTENEHHOIO B U3y4YaeMOM
MaTepuajie. Pe3ko Bo3pacraionuii 00beM MaTepHuaJia, MOJJIEKAIIUA  YCBOSHHIO,
KOMIIEHCUDYETCS yBeJIMYeHNeM BPpEMEH! Ha pelleHne 3a/1a4 110 JJaHHOMYy Marepuasy. [lpn
TaKOM IIOAXO/€ HECKOJIbKO YIJIMHACTCA IIEPHUO/ YCBOCHUA HOBBIX IIOHATHUN U CbaKTOB, HO
YCBOEHHUE WX BIIOJIHE CO3HATEJILHOE, PA3HOCTOPOHHEE U AKTUBHOE.

fcHo, UTO JIeKNKMA B IIKOJI€ He JIOJKHA OBbITh IOJHOW KOIUEH COOTBETCTBYIOIIEH
dopMBI U3JIOXKEHHUST yIeOHOro MarepuaJja B By3e. HeobOXoauMo y9IUTHIBATH BO3PACTHBIE
0CODEHHOCTH YYAIIUXCsl U 3HAUUTEJILHO 00J1ee HeOTHOPOJIHBIN COCTaB yUallluXcsl B IITKOJIE
1o cpaBHeHNIO ¢ By3oM. C ydJeToM pPas3HOil CIIOCOOHOCTH yYEHHKOB K YCBOEHHIO HOBOI
MHMOPMAIUU JICKITUS YIUTEd JIOJKHA COIMPOBOXKIATHCA HEOOXOIUMBIM TTOBTOPEHUEM
y3JI0BBIX MOMEHTOB paccykjienusd. Jlekiusa B IIKoJie JI0JzKHa OBITH 0oJiee KOPOTKOW 1
YepeioBaThCs B OTE/IBHBIX CIydasix ¢ pyruMu popmamu yaebHoit paborsr. OO bsicHeHne
YUUTES JIOJIZKHO OIMMPATHCI HA U3BECTHDBIE YIAIUMCS (PaKThI (H3yquI/Ie HOBOT'O B (hopme
IIOBTOPEHUA U PASBUTUA UJIM YTOYHEHUA I/ISBGCTHOFO); Ha aHaJIOIWIO; Ha MOJEJINPOBaHUe
HOBBIX IIOHSTHII W OTHOIIEHUIl; Ha YETKYIO IMOCTAHOBKY IIPOOJIEMbI U <«IIPO3PAYHYIO»
ujpeo ee pemrenns. OObsCHEHHE YUUTENIA JOJXKHO COIPOBOXKIATHCA KOHTPOJHHBIMU
BOIIpOCaMM K KJIaCCy, HO B MUHHNMaJIbHO HGO6XO,D;I/IMOM 06%6M€, HE HapylIarolleM JIOTUKY
paccyxkaenuit. [IpoMe:KyTKrn BpeMeHH MeXKJy M3yYeHHEeM TeOPEeTUYeCKUX (DAKTOB U MX
IIPUJIOYKEHUEM B IITKOJIE JIOJI?KHBI OBITh 3HAYUTELHO MEHbIIe, YeM B By3e. KOHTPOJIb 3a
YCBOGHHUEM 3HAHUI JIOJIZKEH OBITH 00JIee YaCThIM U PAa3HOOOPA3HBIM 110 (hopMe, OIUPATHC

Ha MHIWBUAYAJIbHBIE U KOJIJIEKTUBHBIC (bOprI pa6OTbI Ydalniuxced.
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Ypox-npaxkmuxym. Ha ypokax »sToro Tulla OCylIecTBseTcs paboTra IO
3aKPEIJIEHNI0 TEOPEeTHYECKOr0 MaTepuajia, W3JI0KEHHOTO Ha Jeknuu. Ha ypokax-
NPpaKTUKyMaX MPOBOJUTCA padoTa M0 (POPMUPOBAHUIO YMEHWH U HABBIKOB PEIIEHUA
OCHOBHBIX THUIIOB 3aJlad, OIMOPHBIX 3ajad TeMbl, OMDOPMJIEHHIO PEeNIeHuil. Y Jalmecs
OBJIaIEBAIOT BPUCTUYECKUMU IIpUEeMaMi, a/IeKBATHBIMUA IIPUMEHEHUIO 3HAHUT U YMeHui
B Pa3/IMYHBIX KOHKPETHBIX cuTyanuax. [Ipm orbope 3amad y4uuresab mpeycMaTpUBaET
HEeOOXOIMMOCTD YCBOCHHS BHY TPUIIPEIMETHBIX CBA3€il n3ydaemMoro MarepuaJia. Ha Takmx
YPOKaX HMMEeTCs XOPOIas BO3MOMXKHOCTH HCIOJIb30BAaHUA TPYIIOBLIX (hOpM yUueOHOI
paboThI, IPUOOITEHNS B Ka9eCTBE KOHCYJILTAHTOB IPYIII YUAINMUXCH. Y POKU-TTPAKTHKYMbI
B OoJibiieil Mepe, dYeM YpokKd (OPMHUPOBAHUS YMEHHIl ¥ HaBBIKOB, IO3BOJISIOT
OCYIIECTBJIATH JuddepeHnmannio B 00yIeHNH, YIUTbIBATh UHTEPECHl U BO3MOYKHOCTH
IIIKOJIbHUKOB, MPUOOIIATh WX K TBOpYecKoit jesarenbHoctr. OJHUM U3 CPEICTB
peajn3aliil 3TUX BO3MOXKHOCTEHl YpOKa-IIpaKTUKyMa ¢ABJIAIOTCA MHOI'OBapUaTHUBHbIE
CaMOCTOATEe/IbHbIE pabOThl, KOTOpPbIE TO3BOJIAIOT UG DEPEHITNPOBAHHO BKJIIOYATH
yUaImxcd B TBOPYECKUIT IPOIECC W TPHUBJIEKATH UX K OOCYXKJIEHUIO PE3yIbTaTOB
BBITIOJTHEHNS 3ajanns. Kak y»ke ObLIO CKa3aHO, YPOKH-NPAKTUKYMbI MPEIOCTABIISIOT
BO3MOKHOCTH OOCTOATEILHO PACCMOTPETh COBOKYIIHOCTH OIOPHBIX 3aJiad, ITPUBJIEYDb
yUdalmxcd He TOJIBKO K WX pPEIIeHNI0, HO W BbIJIeJeHUI0. Takue ypOKHU CJIe/IyeT
UCIIOJIb30BaTh U JIJIsi (DOPMUPOBAHUS YMEHUsI COCTABJIATH 3aJ[a9, UCIOJIb3YS JJIs 9TOrO
pasyimuHble npreMbl. Eciu ypokn popMupoBaHUsl YMEHUN W HABBIKOB B OOJIbINIEN Mepe
COOTHOCSTCSI C YPOBHEM 00sI3aTe/IbHBIX PE3Y/IBTATOB, TO YPOKU-TIPAKTUKYMbI — C YPOBHEM

BO3MOXKHOCTEN NIKOJIbHUKOB.
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Ypox-cemurap. Cevmunapnl ciyxkar i (HOPMUPOBAHWSA U PA3BUTUS HABBIKOB
caMo0Opa30BaHus, IMPUOOIICHUS ITKOJLHUKOB K CaMOCTOATEIbHON padoTe, BBHIpabOTKE
yMeHU# (pOpMyJTUPOBATH THIIOTE3bI, AHAJU3UPOBATH JIATEPATYPY, apryMEHTHPOBATH
CYKJIeHUsI W, HaKOHEIl, BLICTYNAaThL IIEPE]] ayUTOPHEl, OTBeYaTh Ha BOIIPOCHI CBOMX
TOBApHUIIEH. Y pOKU-CEMUHAPHI OPraHU3YIOT JIJIsd YIVIyOJIeHUd W CUCTEeMATU3AINN 3HAHUI,
ux obobmieHnd. K TakuMmM ypokam cjeayeT TIHIATeJIbHO TOTOBUTHLCA U YUHUTENI0, U
yYeHUKaM, IIOJI'0TOBKAa K HHUM JIOJKHA 3aHUMATh He MeHee JIBYX HeJlelb. JloKia b
YIEHUKOB MOTYT KAacaThCd HE TOJbKO TEOPETUYECKUX BOIPOCOB, HO U TOJIDOPKH
3aJ1a4, UX COCTABJICHUs, OOCYXKJICHUS PA3/JMYHBIX CIIOCOOOB perneHusd 3ajadu. Jlokiman
MOXKET COOTHOCHUTHCS HE TOJbKO C OTJE/JbHBIM yUYEHUKOM, K €ro IIOJIT0OTOBKE MOXKHO
MPUBJICKATh U T'PYIIY MIKOJBHUKOB, IPUYEM C PA3JIMIHBIM paclpejiesicHueM (hyHKITHIA.
[Tocneanee MOXKeET TPOSBIATHCA B KOJUIEKTUBHON paboTe HaJ JIOKJIJIOM JHOO B
BBITIOJIHEHUU KasKJIBIM YICHHMKOM T'PYIIbl HUHIMBUIYAJIHHOTO 3aJlaHusd. Takue ypoKH
9P DEKTUBHBI HA 3aK/TIOYUTETHHOM 3dTalle U3YUeHUs] TEMbI, MEJIbI0 KOTOPOrO SIBJISETCS
CUCTEMATHU3alNd 3HAHWUI, YMEHUI, CIIOCOOOB pelleHns 3ajad, BPUCTHK, OOydeHue
YUaIIUuXCs MPUMEHEHUIO WX B HECTAHJAPTHBIX CUTYaIlUsAX, 3HAKOMCTBO YYAIIUXCS C

HCTOpHeﬁ Pa3BUTUA MaTEMaTUKA.
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Ypox-3auem. Kak ObLI0 OTMeUEHO BbIIE, JJjIs OIPEJe/IeHUs] YPOBHS OBJIAJICHUS
yYaIuMHUCA YMEHUEM CaMOCTOSATEJILHO INPHUMEHATH 3HAHWA B CTAHJAPTHBIX YCJIOBUAX
YaIe BCEro MCIOJIB3YIOTCA YPOKHU IPOBEPKHM W KOppeKnuu 3HaHuil u ymenuit. OmgHako
BaskKHO 3HaHWE YPOBHA YMEHU KaXKJIONO y4Yalllerocs BbIIOJIHATH BCE€ OCHOBHBIC
3a/IaHUS 10 U3YYEHHOU TeMe, COOTBETCTBYIOIINE YPOBHIO 00S3aTe/IbHON MaTeMaTUIeCKO
MOATOTOBKMU.

JlmarHocTuka 9TOTO YMEHHUsI OCYIIECTBJIAETCS Ha ypoKax-3aderaxX. rak, ocHOBHAsd
IIeJIb YPOKa-3avueTa 3aK/II09aeTCsd B TOM, YTOObI BBISICHUTH, COOTBETCTBYIOT JI 3HAHUS U
YMEHHS KazKJIOrO TMIKOJBHUKA 10 U3YYEHHON TeMe YPOBHIO 00S3aTeIbHBIX PE3YIbTaTOB.
OOBIMHO yunTeNIsd Tepes] IPOBEIEHNEM TaKWX YPOKOB 3apaHee COOOIMA0T KpPyT
TEOPETUICCKUX U IIPAKTUYECKUX BOIIPOCOB, BBIHOCUMBIX Ha 3a4eT, 4YTO II03BOJIAET
YYEHUKAM OTBETCTBEHHO IOJATOTOBUTLCS K YPOKY.

Ha mpakTuke mcrnonb3yioTcs pas3indHble (DOPMbI 3a4eTa: ydaliuecs OTYUTHIBAIOTCHA
0 TMpOJeJIaHHON paboTe Tepes, YUYNUTeNeM; YUIeHUKH KOHTPOJIUPYIOT APYT JApyra
(B3amMo3a4er); 3ader TPYIIbl yYAIUXCsl MPUHUMAET KOHCYJIBTAHT, Ha3HAYEHHBI
YUIUTEIEeM U3 YUC/Ia CIIENUAIbHO [OJINOTOBICHHBIX YIeHUKOB. CJIatoliue 3a9eT yIaInecs
BBIIIOJTHAIOT 33JaHud Ha OTJHEJBHBIX JIMCTKAX, KOTOPbIE KOHCYJIBTAHTOM CIAIOTCH
yaureao. flcHo, WTO WpW MOAOOpPE KOHCYJIBTAaHTOB CJEyeT YYUTHIBATH HE TOJIBKO
YPOBEHb UX MATEMATUICCKON MOJTOTOBKH, HO U JINIHOCTHBIE KAYeCTBA (OTBETCTBEHHOCTD,

TAKTUIHOCTH, HMPUHIUIINAIBHOCTD, CIPABEIMBOCTD). YUYUTE IS UCIOJIb3YIOT U pPa3HbIE
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BHUJIbI 3adeTa: YCTHBII 3adeT 0e3 IpeaBapuTeIbHON IOJANOTOBKKA K OTBETY, TEOPETUKO-
IpaKTHYECKUl 3a9eT ¢ OTBeTaMHM Ha TEOPEeTHYECKHEe BOIPOCHI U PEIIeHneM 3aJad,
TBOpUeckuit 3adeT. OTBETHI yUIAIMNXCsT MOTYT OBITH JIaHBI KaK B IMUCHBMEHHO, TaK U B
ycTHO# bopme.

JIst qMarHoCTUKY yMEHUs PeIaTh 3aa9d 0 TeMe UCIOIb3yeTCsI 3a9eT B HECKOJIbKO
sranoB. [lepBbIit STal CIYKUT I OIEHKN YMEHHsS pellaTh dJeMeHTapHbIEe 3aJa9d 110
TeMe, Ha BTOPOM STalle JUarHOCTUPYETCs yMEHHUe MCIIOJIb30BaTh OJIOKU 3JIEMEHTapHBIX
3aJad JIJI PeIleHnsl OMOPHBIX 3aJad [0 TeMe, TPeTHil dTall MOABOIUT UTOI B OICHKE
CIIOCOOHOCTH IITKOJbHUKA HPUMEHATh B Pa3JIMYHBIX CHTYaIldsiX COBOKYIIHOCTH YMEHMUIl,
IPUOOPETEHHBIX B IIPOIECCE PEIIEHNsT OIIOPHBIX 3a/1ad.

Maremarudeckne 3aja49id, OCOOEHHO TI'eOMETPUYECKHe, PEeIIaloTcs Pa3JInIHbIMI
crocobaMu, BBISIBUTH U OIEHUTH KOTOPBIE Ha JIIOOOM M3 pa300pPaHHBIX THUIIOB YPOKOB
HEBO3MOKHO. JIJIs1 9TUX 11es1eit UCIOMB3YI0TCs Ypoku 0010 3adavu. ZICHO, ITO JIJTst YPOKOB
JIAHHOTO BWJIa IOJIXOJWT He Jiodasi 3aja4a, a TOJbKO TaKasl, peleHne KOTOPOH MOKeT
ObITH BBIIIOJIHEHO PA3JINIHBIME CIIOCOOAMHU  (BEKTOPHBIM, METOIOM TeOMETPUIECKUX
peobpa3oBaHmii, aJredpanvdeckKuM, TPAIUIIMOHHO reomMerpudeckuM u T.1.). Omopoil B
ITOMCKAX CIIOCOOOB PeIeHns 3aJa49i JOJKHBI CTaTh pPa3INYIHbIE 9BPUCTHKHU. 3a1adHas
cUTyallus JIOJKHA IMO3BOJIATH HAa €€ OCHOBE IMHPOKO HCIOJIH30BaTh METOIbI HayIHOIO

IIOBHaHUA IJId COCTaBJIECHHUA HOBLIX 3a/a4.
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Ypox-beneguc. D10 ypoku, Ha KOTOPHIX yUaIlHeCs: BBICTYIIAIOT C pe3yJbTaTaMn
COOCTBEHHBIX CAMOCTOATEIbHBIX HCCIeI0BaHnit. Takme ypoKm 00/1aJ1al0T BBICOKIM
CTUMY/IAPYIOMMM BO3IECTBAEM Ha YYaIIUXCA. UYBCTBO OTBETCTBEHHOCTH, OTPOMHOE
JKeJIaHne ONpPaBJIATh HAJIEXKJIbl YIUTeNd, MOJHITh CBOW ABTOPUTET CPEJIW TOBapHIIei
MOOMJTU3YIOT MBICJUTEIbHBIE CIIOCOOHOCTU yUYeHUKa. Y YeHUK 3HAET, 9TO OT HEro KIyT
U3SIIHOTO PeIIeHnsl 3aJadi, a OTBICKATh €ro MOYKHO TOJIbKO B pe3y/brare OOJIBIIO
paborsl. Takas pabora 3a9acTyIO0 IPUHOCUT YIEHUKY PaIOCTh, «OKPBLISIET» €ro. SHAHUA,
IpHOOPETEHHBIE TP BBICOKOM SMOIIMOHAJILHOM HACTPOE, HAJI0JIIO OCTAIOTCA B ITaAMATH.

Ypoku-6ereducbl MpoBoasiTcss B dopMme oTdeTa O pemreHnn 3agadu. losTomy
Jas  «OeHeducHO» 3ajaunM  KeJlaTejbHA HeCcTaHJIapTHasd (OPMYJIUPOBKA, HAJIUIHE
HECKOJIbKIX CIIOCOOOB ee pelleHnsd W CPead HUX — H3diHoro crocoba. K raknm
3aJla7aM MOYKHO OTHECTH cJjieayioniyto 3aiady: «Ha rumorenysze AC mpsmMoyroJibHOTO
rpeyrosibanka ABC BHe ero mocrpoen kpaapar ACDE. [lokaxkure, dro jya BO
siBJIsieTcst buccekTpucoii yriia B (O — Touka 1epecevdenus Juaronasieii ksajpara)y. Camoe
U3AIIHOE ee PelleHue MOJIyYnM IIPH HCHOIb30BaHUN II0BOpoTa BOKpyT Touku O ma 90°,
mepeBojsIero Touky A B Touky C, n npusHaka OMCCEKTPUCHI yTJIa.

B 1npakTuke oOyvyeHusi MaTeMaTHKe TOSABUJICS HOBBI CIOCOO OpraHm3aluu
JIeITeIHHOCTH  YUAIUXCsl 110l Has3BaHueM wmacmepckas |[14]. Macrepckas cocrout wu3
psiia 3aJIaHUil, KOTOPbIE HAIIPAB/ISIIOT PabOTy yYallluXcs B HYKHOE PYCJI0, HO BHYTPH
KazKJIOTO 3aJIaHUs MIKOJIBHUKNA CBOOOTHBI. BarKHBIM MPU3HAKOM MACTEPCKON SBIISETCS
HEOOXOIMMOCTDb BBIOOPA YIEHUKOM ITyTH UCCJIEIOBAHNS, CPEJCTB JIJIs JOCTUXKEHUS TIEJIH,
Temita paboTel U T.J. MacTepckast HAMUHACTCS C BBISIBJICHUS 3HAHUN KaXKJOINO YICHUKA
[0 JJAHHOMY BOIIPOCY, 3aTE€M 3TU 3HAHWS OOOrallalTcs 3HAHUSME cocesa 1o napre. Ha
CJIeJTYIONIEM JTalle 3HAHUS KOPPEKTUPYIOTCS B Pa3rOBOPE € YUAIMUMIECS, CHJIANINMA 38
JIDYTOii MapToil, M TOJHKO IOCJE ITOTO TOYKA 3PEHHs TI'PYIIbI O0bIBIAETCS KJIACCY.
SHaHUs elle He Pa3 KOPPEKTUPYIOTCS B PE3YJIbTATE COIOCTABJIEHHUS CBOEH MO3UIIUN
€ TO3UIMell JApyrux rpymi. B gacTHOCTH, Teneph CBOIO IMO3UIMIO MOYKET BBICKA3aTh
YIUTEb.
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B kadecrBe npumepa mpuseimeM u3 kaurm A. A. OKyHeBa MaCTEPCKyIO II0 TeMe
«ITapasterorpamms.

Pabora njer B napax:

[. Hammmmmre mtan u3yvenusi 3Toi TeMBbI, [IEPEIUCUTE BCE, UTO BbI XOTEJIH Obl y3HATD
0 TMapaJieorpaMme.

I1. PasroBop B uerBepKax, 0OMeH COOOPaKEHUSIMHU.

III. Caymraem derBepkm. YUnTe b NMUIIET OOIUI IJIaH Ha JOCKE, KOPPEKTUPYS IO
X0ty 06CyZKJIeHUs Mopsiiok u3ydenns Borpocos. (Ompesenenne. Cpoiicra. [IpusHaku.
[Lromane.)

IV. Ha orinenbaOM JcTKE, paboTasi B YeTBEpKax, MOKHO UCCJIEIOBATD JIIOObIE U3 9THX
BorpocoB. Ha a1y paboty maercs okoso 20 MuH. 3aTeM KaxKaas IPYIIa MOJIydaeT MeCTO
Ha JIOCKE WJIH mumieT (hJioMacTepoM Ha OOJIBIIIOM JINCTE BCE, 9TO OHA CyMeJa CJIe/IaTh.

V. Bamura yeTBepKaMu pe3y/IbTaToOB CBOUX HCCJIEIOBAHMIA.

VI. Ha gom samaerca § 4. I3 Hero pebsra JOKHBI MOJIYIATH BCIO WHMOPMAIIUIO,
KOTOPYIO HE MOIJIU JOOBITH CaAMU.

B wmactepckoii axieHTHpyeTcsi BHUMAHHE ydYallluxcsi Ha HEKOTOPBIX BOIPOCAX,
HAIIPUMEDP: MOYKHO JIM BBIYUCUTDL ILIOMAJb HapaJjiiejorpaMma 1mo (Gopmysie IIona i
tpaneruu’! Bocmpousseaure GopMyiry, M0 KOTOPOil MOMXKHO BBIYUC/IUTH ILJIOMIAJIN
TPEYTOJbHUKA, TPAIICIINH U MTapaJijieorpaMMa.

B mazBaHHOIl KHUTE IPUBEJICH U JIPYTO#l BApHMAHT MACTEPCKOI 0 9TOM ¥Ke TeMe.
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NuanBunyanusamusa n auddepeHiiuanmusa B o0y4YeHU MaTeMaTUKe

[To muenuto ucciempoBaresneit, denomen auddepennnanuu Bo3HUK Bo DpaHium B
1852 r. (I1. Pynuen), onqaako H. K. ['onuapos yTBep:KaaeT, 9T0 OH MOSBUIICS 3HAUUTETHHO
panbiire. B Poccun nomnbitka gudpdepennmarun Oblia npeanpuadaTa B 1864 r. B 1o
BpeMsi 3TO sBJieHHEe 0003HAYAJIO0CH TEPMHHOM «(dypKalusg» W O3HAYaJ0 pPas3jie/IeHHe
y4ueOHBIX ILJIAHOB B CTapmnx KJjaccax 1o nukjaam 3Hanmit. B «Ilemarormueckoii
sunukoneauny (1964) upusejeno cieyomee tosicienue: <« luddepenupoBanHoe
o0ydUeHre TPUMEHUTE/THHO K 00Pa30BaTe/IbHON IIKOJIe MPEeJICTABIIeT CO0OI pasjiesieHme
y4IeOHBIX KJjaccoB u mpoduieit cpemneit mkxosbly. llenn mguddepennmarnun  ObLim
HalpaBJeHbl Ha: 1) BLIGOp ydanmmMucs npodeccuu B COOTBETCTBUU € MX CKJIOHHOCTSIMU
U WHTepecaMu; 2) YJIOBJIETBOPEHHE WHTEpeca YYallUXCs K OIPEJICJIEHHOMY ITHKJLY
npeMeToB; 3) noBbiieHne 3(b(MEKTUBHOCTU Y IeOHO-BOCIIUTATEIBHOIO TIPOIIECCa B IITKOJIE;
4) MOArOTOBKY K IPOJIOJIZKEHIIO 00PA30BaHUS B BBICIIEH ITKOJIE.

B 1963 r. mpu yHuBepcuTeTax OTKPBLIBAIOTCSA CIEIUAJIbHBIE IMIKOJJIbI — HWHTEPHATHI
dusuKo-maTeMaTndeckoro mpoduisa, a B 1966 . B CpeJHHX IIIKOJAX BBOJISATCS
dakyIbTaTUBHBIE 3aHATHS C IEJIbI0 YIVIyOJIeHUs 3HAHUN 110 (PU3MKO-MAaTEMaTHIECKIM,
€CTEeCTBEHHBIM ¥ T'YMaHUTAPHBIM HAYKaM, PA3BUTUsS PA3HOCTOPOHHUX WHTEPECOB
u crocoOHOCTel yduammxcs. B mociieqHee BpeMsi MOSIBUINCH —IIIKOJIBI  Pa3HOTO
THUIIA: JIUIEN, KOJIIEKU, TUMHA3UN, 9YACTHBIE IMKOJbl. J3HAYUTEIBHO IIMHAPE CTAJ
cuekTp mnpoduaeit IMKoI: (HUNKO-MATEeMaTUICCKUN, T'yMaHUTapHbINA, TEXHUYCCKUII,
[IeJIarOTUIeCKmil, dKojgorudeckuii m 1. 7. Muoroobpasume mpoduieir u THUIIOB IIKOJI,
€CTECTBEHHO, BeJeT K u3MeHeHmio Ineneit muddepeniuanun. B KoHIeNun pa3BUTHA
MIKOJIbHOTO MaTeMaTHIecKoro obpasoBanus ckasaHo: «/luddepenimanus criocodcTByeT
OoJ1ee TOJTHOMY yUeTy WHINBHIYATbHBIX 3alIPOCOB YUIAINXCs, PA3BUTHIO UX WHTEPECOB 1
CIIOCOOHOCTEH, JIOCTUXKEHUIO Tiesieil obpazoBanusd. B ycinoBusx muddepeHmpoBaHHOTO
o0yueHns YYEHUK peaJm3yeT IpaBO BbIOOpa IpejaMeTa WM YPOBHA OOydYeHUs B
COOTBETCTBUAM CO CBOMMHK CKJIOHHOCTSIMU: HU3BECTHAsi OJIHOPOJHOCTH MHTEPECOB U yPOBHS
[IO/ITOTOBJICHHOCTH YYAIUXCs 00JIerdaeT u jeiaet 6osee 3peKTUBHON pabOTy yIUTE Id>.
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B nacrosiiee BpeMs mMmpokoe pacipocTpaHeHue oIy dnia ypoBHeBast JuddepeHiualims,
KOTOPYIO CBA3BIBAIOT C IJIAHUPOBAHUEM O0A3aTE/ILHBIX PE3YIbTATOB O0yIeHUs.

Nrak, B Meromuke oOydeHHsT MaTeMaTHKE OCHOBHYIO IeJib JuddepeHnanum
BUJIAT B PA3BUTUM JIMYHOCTH yYEHUKA C YIE€TOM €ro WHIUBHUIYaJbHBIX OCOOEHHOCTENA.
Takag mupokass TpaKTOBKAa MOHATUA duddepeHnuaimm OXBaTbIBACT IOHATHE
VHIMBIIyaJIN3aIii, KOTOPOe TPAKTYeTCd KaK TaKas OpraHU3alldsl y9eOHOrO IMPOIIECCa,
[P KOTOPO#i BLIOOP CIIOCOOOB, MIPUEMOB, TE€MIIa, O0YUeHUs] YUUTHIBAET UH/INBHIYAJIbHbIE
pas/Inyns yJaliuxcs, yPOBEHb PA3BUTHUS UX CIIOCOOHOCTEN K yUIEHUIO.

Hano ckazarb, 9TO CyIIecTBYIOT pa3Hble TOYKHM 3DEHUs Ha COJEPXKAHWE MOHSTUI
nuddepeHIuanu 1 UHIUBUIYAJIM3AIUN U HA OTHOIIEHHE MeXKy HuMmu. Tak, oiHu
cooTHOCAT JuddepeHImanuo ¢ odpa3oBaHUEM, a WHIUBHUyaJN3aIUI0 ¢ OOyIeHHEM,
npyrue auddepeHImanuo paccMaTPUBAIOT KaK OHY 13 (hopM WHIMBHUyaH3aun. Pt
aBTOPOB TNOHATHE TU(dEPEHITNAINN TOTINHAIOT MOHATUIO WHIMBUIyaTU3allnN, IPYTHae
[0JIAraloT, YTO WHIMBU/IyaIu3alius — 9acTHBIN ciay4ail nuddepentnuanun. Mbr He Oyem
AHAJM3UPOBATH BCE STU TPAKTOBKHU, IOCKOJBKY 3TO 3aHATHE UMEET YUCTO HAyIHOEe
3HAYMEHUE U HE OTPAXKAETCsI B yIeOHOM ITOCOOUH 110 METO/IUKE IIPEIO/IaBaHUsT MATEMATHKH.
YuraTesio, MpogBUBITIEMY UHTEPEC K MpobJieMe COOTHOIICHU MexK Ty Tud depennuanueit
U WHJWBHUIyaTu3aIeil, peKoMeH1yeM oopaTuThes K Kaure: Yteera P. A. Teoperunueckue
OCHOBBI OpraHU3aliy y4eOHOI JedTeTbHOCTH Yydalmxcsd npu auddepeHrnupoBaHHOM
oOydennn MareMaTuke B cpejueii mkose. — M.: IIpomereit, 1997.

DdderruBnocts nuddepennuanyy (MHIMBUIYATN3AINN) B OOyICHUN 3aBUCUT OT
TOr0, HACKOJIBKO VIA4HO C(HOPMUPOBAHBI THUIIOJOIUYECKAE TIPYIIIbI  MIKOJBHUKOB.
[Tocieqnee moOHMMAETCS B KOHTEKCTE aJIeKBATHOCTH OCHOBAHHI  JieJIeHUsI  Ha,
CPYIIBI  TI0 MATEeMATHIECKAM CIIOCOOHOCTSM. 3aMeTuM, ¢9TO B JIAJTaKTHIECKO-
METOJIMYECKOil JmTeparype IMpejiaraerca Oosiee 20 KpuUTepueB JIejIeHUS YIaIlAXCs
na rpynnbl. Tak, E. C. Pabynckuit npejiaraer o0beJIMHATDL yYAIIUXCSd B TPYIIIBI 110
yCIIEBAEMOCTH, YCTOMIMBOCTA MHTEPECA U YPOBHIO ITO3HABATEILHON CAMOCTOSITEIbHOCTH.
A. A. KupcanoB MCXOAUT U3 YCTOMIUBOCTH BOCIPHUSITHS, YPOBHSI PA3BUTHS IAMSITH,
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COOTHOIIEHUS HATIJISITHO-00PA3HOTO U CJIOBECHO-JIOTMYECKOI0 KOMIIOHEHTOB MBIIILICHNUS,
YPOBHSI BBIIIOJTHEHUST MBICJUTEIbHBIX oneparuit. M. 9. YHT mpejmjiaraer B KadecTBe
KPUTEPUEB JIeJIEHNs] OOYYEeHHOCTh, 00y4aeMOCTh, YMEHHE CaMOCTOATETbHO DPaboTaTh,
yMeHHUE YUTaTh TEKCT C MOHMMAHUEM U HYXKHOU CKOPOCTBIO, CIelraIbHble CIIOCOOHOCTH,
MIO3HaBaTeIbHbIE NHTEPECHI, OTHOIIeHne K Tpyay. X. V. JIuiimerc Ha3biBaeT ciieryroriue
[PU3HAKM: YCIIEBAEMOCTb II0 IIPEJMETy, TeMIl paboThl, WHMOOPMUPOBAHHOCTHL IO
[peMeTy, CIOCOOHOCTH, B3amMmooTHoImeHusi yuammxcsa. A. 3. Makoes, P. A. VreeBa
JIeJISIT YYIaIuxcesd Ha TPYIIIbI, UCXOAd U3 (PaKTUIECKOro yPOBHSI 3HAHUN W YMEHU IO
pazneny, Teme, Kypcy. B. @. YyuykoB B KadecTBe OCHOBHBIX ITapaMeTPOB JIEIeHUS
IpeJiylaraeT ypOBeHb 3HAHWl, yMEHUil, HaBBIKOB; yPOBEHb Pa3BUTHS CIOCOOHOCTEIL;
YPOBEHb pabOTOCIIOCOOHOCTH.

B mnpaktuke obyuenus auddpepeHnuanusg peagu3yercsd B OCHOBHOM IOCPEICTBOM
crenuaabHbIX AuddepeHnnpoBatubiX 3agaHuii. [IpuMepbl Takux 3aaHnii MOXKHO HAWTH
B METOJIMYECKUX PEKOMEHJAIUAX i yunTessd. K Takum 3a/laHusaM MOXKHO OTHECTH
U MHOIOBAPUATUBHBIE CAMOCTOATEIbHBIE PabOThI, PACCMOTPEHHBIE B IPEJIbLIYIIEM
naparpade, a TakzKe 3aJ[aHus C HCIO0JIb30BAHNEM CIICIHAIBHBIX KapTOYeK.

OmanM w3 BakKHBIX (DAKTOPOB OpraHM3AlNy YIeOHON IedATeTbHOCTH SBJISTIOTCS
B3aMMOOTHOIIICHUS MEXKJIy VyYaIllUMUCA U YIUTeJIeM, MEXKJIY CAMUMU YIalluMUCH,
KOTOPBIE ONPEACTAIIOT (OPMBI OPTaHU3AIMU  YIeOHOW JeATeJIbHOCTUH. BbIIeIaioT
OTHOIIIEHUs CJIEYIOMNX BUJOB: 1) yumTej b — yY9eHUK — KJacc; 2) y4uTesb — KJIACC—
YyU€HUK; 3) y4YUTe/Jb — IpyIla — yYeHWK; 4) ydure/b — y4deHUK. B cBo0 ouepejp,
yKa3aHHbIE BUJIbI OTHOIIEHUI pean3yIoTCsd B CIeIYIONMX (popMax opranusaiun yaeOHoi
paboThl TIKOJLHUKOB: (DPOHTAJIBHOM, KOJJIECKTUBHOM, TI'PYIIIOBOM, WHIUBUILYaIbHON.
Creruaibabie ucciepoBanus (P. A. Yreesa, P. A. Xabub u jp.) nokaszaum, dro
9 HEKTUBHO UCIIOIB30BaHNE HA YPOKEe KOMOMHAIINN HECKOJTBKUX (DOPM.

Tax, ma 3Tame u3y4YeHUs HOBOI'O MaTepuaja IIKOJIBHOIO Kypca MaTeMaTUKH
spdekTnBHa B3aUMOCBs3b (OPM TIpPYHIOBONH U (DPOHTAIBHON, WM T'PYIIOBOH U
KOJIJIEKTUBHOM, WM WHIUBUIYAJbHON # (DPOHTAJBHON, WM WHIUBUIYAJLHON U
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KoJLIeKTuBHOM. C110c00 opraHu3aiun, B OCHOBE KOTOPOI'O JIEKAT B3aUMOCBA3b I'PYIIIOBOM
u dpoHTANBHON (hopM, 3aK/YaeTcsd B CJEAYIOINIEM: HOBBI MaTepua H3ydaeTcsd
yUIaIuMucs KOJIJEKTUBHO B THUIOJJOTMYECKUX IPYIIAX, KaxKjaas U3 KOTOPhIX paboraer
II0 CBOUM 33JaHUSAM; 3aTE€M YUYATEJIb OPraHU3yeT COBMECTHYIO JIE€ATEIBHOCTD YYaIlAXCH
Becex Tpymi. CMBIC KOMITO3UINN, HAIIPUMED, WHIMBULYAJTHHON W KOJJIEKTUBHON (hopm
3aK/II0YaeTCs B TOM, YTO YYHUTE/Jb IIOCPEJCTBOM 3aJlaHUil 00ECIeYnBaeT IEePEeXO/l
OT WHIUBHUIAYaJbHOW K KOJUIEKTUBHON JesresbHOCTH. (OUYEBHIHO, YTO 3TO MOXKHO
OCYIIIECTBUTDH IIOCPEJICTBOM MHOI'OBaPUATUBHBIX CAMOCTOSTEIbHBIX PabOT, IepPexois OT
X WHJIWBUJIYAJILHOTO BBIIOJIHEHUS K KOJIJICKTUBHOMY OOCY2KJIEHUIO, JTUOO 3aJIaHuil C
KapTOYKaMU.

Ha »srame 3akpersienus 3HanHuii u  (GopMUpOBaHUSA yYMEHUN IE1€CO00PA3HO
ucrosib3oBanme: a) B3ammocBsseii: DP—U, O—I, I'-U, U—-I, ecom wusywaercs
ollpeJie/IeHe MOHATUSI U €ro IpuMeHeHue K periennio 3agad; 6) O—I'—U, '—U,
K—T, ecsim nzyvaiorcss TeopemMbl, WX JIOKA3aTEILCTBA, IPUMEHEHUS K PENIeHUI0 3a/1a4;
B) ®—I'—U, '-U, ®—U, ecim usyvarorcst IpueMbl U CIIOCOOBI DEIeHnst 3a,1a4.

Ha »sTame nposepku 3uanuit u ymenuit 3pdeKTuBHbl B3auMocBsa3u Bujga ['—®@ wum
N—®. Hanpumep, B3anMocBsa3b ['—@ 00ycI0BIUBAET BBIMOJTHEHUE KarKJI0H TPYIIIO
CBOMX 3aJIaHUI C MOCJeayomuM (HPOHTATBLHBIM OOCYZKIEHUEM Pe3yJIbTaTOB: aHATU30M
OIMMOOK, TIOKA30M PAIMOHATBHBIX CIIOCODOOB PEIeHns 3a/1ad.

OcranoBuMcsI elme Ha OMHOM IOJXOJAe K peaju3annn auddepeHnuanun 00y IeHust
MaTemaruke. [Ipwmw STOM MOJAX0JE MCXOAAT W3 CTPYKTYPHI JUIHOCTH. OCHOBAHUIMUI
obpa3oBaHMs TPyl  CIy>KaQT  YPOBHH  C(POPMHUPOBAHHOCTH  MOTHUBAIIMOHHOIO,
OHepaH‘I/IOHaﬂbHO—,H‘eIU/ICTBeHHOFO n BOJIEBOT'O KOMIIOHEHTOB JIMYHOCTU. BbI,Z[e.HfHOT
aBeE prHHbI MOTHUBOB: Ml — COIlMaJIbHbI€ MOTHUBBI, CBdA3aHHbIC C COIIMAJIbHBIMUA
B3aMMOJIEICTBUAMEI ~ 0DOydJaeMoro ¢ JpyruMmu JiogabMu; My —  mo3HaBaTesbHBIE
MOTHUBBI, CBSI3aHHBIE C COJIEpKaHUEM Kypca MaTeMaTHKH M IIPOIECCOM €ro M3ydeHUs.
OrepalnoHaIbHO-/IEICTBEHHBIHT KOMIIOHEHT OyIeM XapaKTepH30BaTh TPEMsi YPOBHSMHU:
C; — y9eHUK 3HAET OCHOBHBIE TEOPEMBI U OIIPEJICICHIS Kypca MATEMATHKH, YMEeT PEIaTh
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CTaHJapTHBIE 33JIa9M, HO JIONyCKaeT HapylleHne JIOTHIEeCKONW I10C/IeI0BATETbHOCTH
UBJIOKEHUSI, WUCIBITHIBACT 3aTPYIHEHUS I[IPU PEIIeHnd HecTaHIapTHBIX 3ajad; Co —
yIeHUK TPaBUIbHO TPUMEHSET TeOPEMbI, He JIONMYCKAeT CYIIECTBEHHBIX HETOYHOCTEN
pu GOPMYJIIMPOBKE TEOPEM U OIpeJIeIeHr, HO ero ni3joxkenue HernojHoe; C3 — yUIeHHnK
9eTKO (POPMYJIUPYET OIpEJIe/IeHNs] MOHITHII U TEOPeMbl, He HCIBITHIBAET 3aTPY/IHEHU
B JI0Ka3aTe/IbCTBE TeopeM U pelieHnn 3ajad. B dpopMupoBaHnm BOJIEBOTO KOMIIOHEHTA
zadbuKcupyeM ciieyioiue ypouu: By — BoJieBble yCuiins yUIeHUKa MPOSIBJISIOTCS C1abo,
T. €. YYEHUK HEe CTPEMUTCA JIOBECTH pabOTy JI0 KOHIA, IPU IEPBBIX 3aTPYIHEHUIX
OTKA3bIBACTCA OT BBINOJHEHUS 3aJlaHus; By — BoJieBble yCH/IUSA YUICHUKA MPOABIISIOTCS
B OOJIBIIIMHCTBE CJIyYaeB, HalpUMep, Ha 3aHATHAX paboTaeT HAIPIKEHHO, CTPEMUTCH
JIOBECTU pabOTy 0 KOHIIA, HO IPH CEPbE3HBIX 3aTPYAHEHUAX OTCTyIaeT; B3 — BojieBbIe
YCUJIS TIPOSIBJIAIOTCS. BO BCEX BUJIAX YIEOHO-TIO3HABATEILHON JI€ATETHbHOCTH.

Cocrognue MMIHOCTH yUIeHUKa MOXKHO XapaKTepu3oBaThb 00beKToM <My;C;By >, rie
i=1, 2; j=1, 2, 3; k=1, 2, 3. Hanpumep, oobekt <M xCsBx> coorBeTcTByeT Taxomy
COCTOSIHUIO JIMIHOCTU: MOTHBAIIMOHHBIN KOMIIOHEHT Pa3BHUT CJ1a00, BOJIEBbIE IIPOSIBICHUS
caabble, OJHAKO VYEHHK CIOCOOEH TIPH STOM BBIMOJIHATH YACTUIHO TBOPYECKYIO
JIeSITeJIbHOCTD.

YKazaHHBIMU O0BEKTaMHU MOXKHO XapaKTepHU30BaTh pa3BuTHe ydeHuKa. Hambosee
HIU3KOMY YPOBHIO pa3BuUTHs cOOTBeTCTByeT 00beKT <MyCxBx>, xapakrepusyrormmii
JIMYHOCTH, BCE TPHU KOMIIOHEHTA KOTODOI HAaXOIATCS Ha CAMBIX HU3KUX YPOBHAX,
a CcaMoOMy BBICOKOMYy — 00bekT <MyC3B3>, cumBom3upyomuii  ycroiunsbe
[IO3HABATEIbHBIE MOTHUBBI, BOJIEBbIE TPOSABJIEHUSI U CIOCOOHOCTH K TBOPYECKOM
JedTebHOCTH. KaxKaplii y4YeHMK B 3aBUCUMOCTH OT YPOBHA MOTHUBOB, BOJIEBBIX
YCUJIUN W YPOBHSA BJIAJICHUSI YI€OHBIM MaTEPHAJIOM MOYKET IPOJBHUIATHCA OT CaMOI'O
9JIEMEHTAPHOTO COCTOSIHUS JI0 CAMOIO CJOYKHOrO cBouM IyTeM. OUeBHIHO, MOYKHO
BBIJICJIATH TPU HAIPaB/IeHusi B (GOPMUPOBAHUY JIMIHOCTH: 1) B CUTYAIIMH JINJUPYIONIErO
U3MEHEHWs] MOTHUBAIMOHHOIO KOMIIOHEHTa; 2) B CHTYAIUd JIMJUPYIOIIEro W3MEHEHUs
COJIePZKATEIHHO-OIIEPAIIMOHHOIO KOMIIOHEHTa; 3) B CUTYAIUU JIHIUPYIOMIEr0 N3MEHEHUST
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SMOITMOHAJILHO-BOJIEBOTO KOMIIOHEHTa. llepBoe HalpaBjeHUWe peau3yeTcs II0 CXeMe:
MlclBl —>M201B1 —>M2C2BX —>M202B2 A M203B2 —>MQC]'B2, BTOpOE IIpeacTraB/IdeT
CJIENYIONIYIO IEII0YKY: M1C1B1 —>M1C2B1 —>M103B1 —>M2C3B1 —)M2C3B2 —>M203B3,
HaIlPaBJIEHHOCTb PA3BUTUs JUIHOCTU B IOCTETHEN CATYaITUU MTPEICTABISIETCA CXEMOIL:
M1C1B1 —>M1C1B2 —>M102B2 —>M10382 —>M203B2 —>M203B3. B rnaBax II m III
OBLTH PACCMOTPEHBI YCJIOBHUSI YIIPOUYEHHST MOTHUBAIMK B IIPOIECCaxX pabOThl ¢ TEOPEMOI
n popmupoBanuga noudTuii. Vcnoib3ysa Temy «BekTopbl», puBesieM HECKOJIBKO 3aJ1ad,
COOTBETCTBYIOIINX KaXKJIOMY U3 PACCMOTPEHHBIX HaIlpaBJICHUII:

[. 1. Ykaxure Ha pucyHKe (PUCYHOK JaH) KOJLIMHEAPHBIE BEKTOPHI.

2. BpiOpaB mnoaxomgamuii Maciirad, HadepTHTe BEKTOPbI, H300parkaiollue II0JIeT
camoJiera cHadasa Ha 300 KM Ha for or ropojga A mo B, a morom ma 500 KM Ha BOCTOK
ot ropoga B o C. Barem nageprure sekrop AC, KOTOpbIi n300parkaeT mepeMeIeHne 13
HaJaJIbHOM TOYKH I10JIETa B KOHETHYIO.

3. Haueprure aBa BekTOpa: a) HUMeOIINE pPaBHbIE JJINHBI U HEKOJJIMHEADHBIE;
6) wMerone paBHBIE JJIMHBI W I[IPOTHUBOIOJIOKHO HAlpaBIeHHbIE. B KakoMm ciydae
[TOJTy YeHHBIE BEKTOPHI PABHBI !

—

TT b; 6) @=b, To @ 1 b KOJUINHEADPHDI;

u ? TaK, YTOOLI E @ u ﬁ ObLIN

kosumHeapHs! U |AB|=1 cM, |CD| = 4,5 cm.
2B HapaﬂﬂeﬂorpaMMe ABCD D [fuaronamm IEpeceKaioTcd B TOUKe O. PaBubl it

B?HDAB@HO? I@HB?

3% OHpe,ILeJII/ITe BuJ1 derbipexyrosnbnnka ABCD, ecin AB = DC u |AB N |BC |

III. 1. Kakwne u3 cieayronumx BeJTnInH ABISIOTCAT BEKTOPHBIMUI: CKOPOCTDb, Macca, CUIa,
BpeMs, TeMIeparypa, JJInHa, [JIOMa b, pabora?

2. Haueprture HemyseBoit BeKTOp @ m orMeTbre Ha 1tockoctu toukm A, B, C.
OrtoKHTE OT 3TUX TOYEK BEKTOPHI, PABHBIE (.

4. Bepno jm yrsepxaemnue: a) ecau @
B) ecm @ = b, To @ 1 b; ) eCJH/IaTTb TO

@l 0‘l

II. 1. Haueprure BekTOpnl A

BeKTOpLL: a) A

—

3. ITlosp3ysichk mapaJiieslorpaMMoM, IIOCTPOEHHBIM Ha BeKTopaxX d U b, mpoBepbTe

-

CIIPABETHBOCTD PABCHCTB: ) d-+b-(G-+b)=0; 6) (@-+b)-(-@)=b.
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BueknaccHas pabora mo MmareMaTuke

[Tox BHEK/1aCCHO# PAabOTON MOHUMAIOT HEOOS3aTe/IbHbIE CHCTEMATHYCCKHUE 3aHSITUS
C YYAIUMUCS BO BHEYPOYHOE BpeMs. Pa3nmyaroT Ba BHJA BHEKJIACCHONH pPadOTHI
o MaTeMaThke: paboTa ¢ ydYallUMUCH, JJIsd KOTOPBIX YCBOEHHE IPOrPaMMHOIO
MaTepraJsia BbI3bIBACT CYIIECTBEHHBIE TPYIHOCTH; paboTa ¢ yUIAIIMUCS, TPOSBIIAIONIAMI
[TOBBINIEHHBI UHTEPEC K U3YIEHUIO MATEMATUKHA.

[lepBoiit Bu/i BHEKJIACCHOW PAOOTHI UMEET MECTO B KAaXKJIOH IIKOJIE W PEAU3yeTcst
B 3aBUCHMOCTHU OT KOHKPETHBIX CHTyaluii. Bropoe HampaBjieHHe BHEKJ/IACCHON PabOTHI
IIpecJIe/lyeT OCHOBHYIO IIeIb, KOTOpasd 3aK/JII0vaeTCd B Pa3BUTHU CIOCOOHOCTEH
IIKOJIbHUKOB U MX MHTEpeca K U3YyUYeHUI0 MaTeMaTUKd U ee Mpuaoxkenuii. Kpome sroro,
BHEKJIACCHasI paboTa IpU3BaHa CIOCOOCTBOBATH YIVIyOJIEHHIO MaTeMaTHIeCKUX 3HAHWUIA,
YMEHWIT 1 HaBBIKOB, YCBOEHHBIX yUaIllUIMUCSI Ha ypoKax, (bopMUpOBAThH IIO3HABATEIHHYIO
CaMOCTOSITE/IbHOCTD YUAIIUXCS U IPUOOIIATE UX K TBOPUECKOM JIEITeIbHOCTH, BBIABIISITH
YUAINXCS C TOBBIMTEHHBIMA MATEMATHIECKIMU CITOCOOHOCTSIMU.

[Ipemrarajorcss  pasiaumdable  Kjiaccudukanumm — HOpPM — BHEKJIACCHONH — pabOoThI.
[Io xkommuecTBeHHOMY TIpU3HAKy (OPMBI JEJISITCsI Ha  TPYIIIOBBIE, MaCCOBBIE,
MHIUBUAIYyaJIbHBIE; 110 (YHKIUU BBIIEJIAIOT II03HABATEIbHBIE ¥ COPEBHOBATEIbHBIE
¢dopMBbI; Ha OCHOBE BPEMEHHOI'O IpU3HaKa (pOpMbI BHEK/IACCHON pabOThI 110 MaTeMaTHUKe
[IO/IPA3/Ie/IAI0TC Ha KOHCTAHTHBIE U TeMITOPaJIbHBIE.

Hamreit mikoJioit HakorieH OOraThblii ONBIT B OpraHM3allld BHEKJIACCHON pabOTHI IO
Maremaruke. I[llupokoe pacipocTpaneHne MOJAYyIUIn Takue (OpPMbl BHEKJIACCHOM
paboThl, KaK MaTeMaTUIeCKuii KPYKOK, OJUMIIMaIa, MaTeMaTHdecKuit — Ooii,
MaTreMaTuJdeckuii Bedep u T.J. llo aHamormm ¢ cucreMaTmsaliieii OCHOBHBIX THIIOB
YPOKOB, PE3YJILTATOM KOTOPOIi IBJIAIOTCS OJIOKU YPOKOB, MOYKHO TOBOPUTH O OJI0Kax (hopMm
BHEKJIACCHOI pabOThI 110 MareMaTuke. B mepBblii OJI0K OTHeceM KOHCTaHTHBIE (DOPMBI:
MaTeMaTHIECKUl KPY2KOK, IIKOJIa IOHONO MaTeMaTHhKa, TBOPUYECKas TIpYIIIa, HayIHOe
MaTeMaTHIecKoe ODOINEeCTBO MIKOJIBHUKOB. BTOpyio rpyimy oOpasyioT TeMIopajbHbIE,
T. €. IPUYPOUYEHHBIE K OIPEJIEJEHHOMY BpeMeHH (IIPeIMETHON JieKajie, KOHIY YeTBEPTH,
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HOJIyrO/ust W T. 1), POPMBI: MaTeMaTHUECKUil Bedep, MareMaThdecKasi OJIMMIINaja,
MaTeMaTH4decKuit 00if, Maremarudeckas KoHdepenrus, maremarndeckmit KBH. Bce
npyrue (popMbI BHEKIACCHOM PabOTHI IO MATEeMATHKE OTHOCSTCS K OHOMY U3 yKa3aHHBIX
0JI0KOB JTUOO SBJILIOTCA KOMOMHAIUMEH CTPYKTYPHBIX KOMIIOHEHTOB opMm 0OJ10KOB. K
MTOCJIeTHUM MOYKHO OTHECTH ITO3HABATEbHBIE U COPEBHOBATE/IbHBIE (DOPMBI BHEKJIACCHOM
paboThI 110 MaTeMaTUKE.

Hawubosiee pactipocrpanentoit gpopMoit BHEKJIACCHOH pabOTHI 10 MaTeMaTUKE SIBJISETCS
KpPyKOK. B ero ocuoBe jexxkut mupuniui jpobpoBosibHOCTH. Cojiep:Kanne KPY2KKOBBIX
3aHATHIl omnpejenser yuntesnb. Cuurtator, uro B V-VI Kjigaccax OCHOBHBIM B pabore
KPY?KKa SIBJISIETCS PA3BUTHE MbINLIEHNsT U (OPMUPOBAHNE MEPBOHAYAJBHOIO HHTEPEca
K Maremaruke, a B VII-XI kiaccax — yriyO/enne 3HAHUI 110 MaTeMaTHKE U Pa3BUTHE
MBIIILJIEHUS TITKOJIbHIKOB.

OHaKoO TpHW OIpeJIe/IeHNN CO/IepKaHus KPY’KKOBBIX 3aHATHIl CllelyeT WMeTh B
BUJLy CJejyionie (pakTopbl. Y 9eOHBIME CTAHIAPTAMU IIPELYCMOTPEHO CHUXKEHHE YaCOB
Ha WuU3y4YeHWe MaTeMaTukKu. B To Ke BpeMs TIyMaHUTapuU3aludd MaTeMaTHIeCKOIro
obpa3oBaHMsI IIPEJIIOIaraeT MPUODIIEHNE YYallluXcsd K TBOPYECKON JIesITeIbHOCTH,
OBJIQJICHUE MMM CUCTEMON 3HAHWNA, YMEHUNA W HABBIKOB, JAIOMICH NIPEACTABJICHUE O
IpeJIMeTe MaTeMaTHKH, ee MeTOJaX, crocobax paccyxkjeHnii. Peain3oBath 9T0 KpaiiHe
CJIOKHO B YCJIOBUSIX CHUXKEHUsI YPOUHBIX YacoB. Paszperurhb ykazaHHOE ITPOTUBOPEUNE
HEIIPOCTO JlazKe B paMKaX HEeCTaHIAPTHBIX YPOKOB.

B nmannoit curyamuu Hambosiee ajieKBaTHOW eif ¢opMoit o0ydeHHsi MaTeMaTHKe
SIBJISIETCS ITapa <«yPOK — BHEKJIACCHOE MepolpudaTney. DPOEKTUBHOCTL STON Iapbl
00yCJIOBJIEHA U OCOOEHHOCTSIMU MATeMaTHIeCKOro 3HaHus (0600IIeHe, KOHKPeTU3allusl,
CucreMaTu3alusd, aHaﬂOFI/IH). CDopMa O6y‘{eHI/IH MaTeMaTUuKe, ABJIAIOIIaAdCA KOI\/IHO3I/IHI/Ieﬁ
YPOKa W KpYKKa, IO3BOJISET IPOJIOIKUTh H3ydeHHe ydeOHOrO MaTepuaJia, HadaToe
Ha YpOKe, Ha 3aHATHAX MaTeMaTUIecKoro Kpy»KKa. B dacTHoCTH, yKa3aHHas
dopMa I103BOJIIET peajnu30BaTh Bce (OYHKINKA 3aKIIOYUTE/TLHONO ITalla  PEeIieHust
MaTeMaTUIeCKOi 3a/1a49i, 0COOEHHO B YaCTH COCTABJIEHUs Ha OCHOBE 3aJIaHHOI 33 aTHOM
CUTyaIliu 3aa9-00001IeHnii, 3a/1a9-aHaJI0roB, OJIOKOB POJCTBEHHBIX 3aJad W T. JI.
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SamMeTnM, 9TO peasin30BaTh Bce (DYHKINN 3aKIIOUYUTETHHONO dTama paboThl ¢ 3agaveit
B YCJIOBUAX yPOUHOU (POPMBI 0O0yUYeHUs 3aTPYAHUTETHLHO JlayKe Ha YPOKE PEIIeHus OJTHOM
3a,/1a41.

Ucnonb3oBanme mapbl «ypOK — BHEKJIACCHOE MEPOIPUATHE» TO3BOJIAET BKJIIOYATD
KaxKJI0r0 yYeHHKa B yUE€OHYIO JeATe/bHOCTh B COOTBETCTBUU C €0 TCUXOJOTHIECKUMU
O0CODEHHOCTSIMHU, MaTeMaTUIeCKUMHU CIIOCOOHOCTAMU U KejdaHusMu. JlamHas dopma
o0yueHns MaTeMaTHKe XOPOIINO COIJIacyeTcsd U C ujieeir ypoBHEBO# auddepenHnuain,
JlaBasi BO3MOXKHOCTH YYEHUKY BBIOMpATh B H3YYEHUU MaTepuaja JHOO ypPOBEHD
00s13aTe/IbHBIX PE3YJIbTATOB, JIuOO MpoaBuHyTHIA. [IpuMepsr paboTh! ¢ 3aj1adeil, KoTopas
MOXKET OBITh HaJYaTa HA YPOKe U MPOJO/KEHA Ha 3aHATUU KPYKKa, JaHbl B
METOJINYIECKON JINTEPATYPE.

Nnes B3anMOCBSA3M cojiepzKaHUs YPOKA U BHEKJIACCHOT'O MEPOIPUATUS MOXKET OBITDH
nepeHeceHa Ha opraHmsaiuio (axyapraTuBHbIX 3aHaTuil. Cojmeprkanne (haKyIbTaTHBA
JIOJIZKHO MCXOJIUTH U3 COJIEPYKAHMS OCHOBHOI'O, IPOIPAMMHOIO MaTepuaJa, MPOoJI0IzKATh
€ro IMOCPEJICTBOM HCIIOJIL30BAaHM 0000IIEHN, KOHKPETH3AINNA, aHAJOIUN, YTO MTO3BOJIUT
yUaIMcsl TPUHAMATH yIacThe B OPraHM3allinid cojeprKaHus (haKyJIbTaTUBHOTO KypCa.
[Ipumepom Takoro QakyjIbTaTuBa MOXKET CJIYKUTb KypC 10 HU3YYEHUIO 3JIEMEHTOB
YETBIPEXMEPHOTO ITPOCTPAHCTBA, OOBEKTHI KOTOPOTO KOHCTPYHPYIOTCSI C IOMOIIBIO
aHAJOIUH U 000OIIEHNST 13 00BbEKTOB TPEXMEPHOI'O IIPOCTPAHCTBA.

Hanpumep, msydenne Npu3HAKOB paBEHCTBa TPEYTOJbHUKOB, HAdYaTOe HA YPOKaX,
MOKHO TIPOJIOJIZKATh Ha KPY?KKOBBIX 3aHATUIX, PACCMOTPEB HECTAHIAPTHDBIEC TPU3HAKMN:
a) 0[O CTOpOHe, MpWJeXKaleMy K Heil yrly W PasHOCTH JBYX JIDYIHX CTODOH;
6) 1Mo CTOpOHEe, CyMMe JIByX JPYTUX CTOPOH W YIJIy, IPOTHBOJIEXKAIIEMY OJIHON u3
HUX; B) [0 JIByM CTOPOHAM M PA3HOCTU IPOTUBOJIEXKAIIUX UM YIJIOB U T. J. B
KOHTEKCTe CKazaHHOro pekomenyeMm kuuru B. B. [Ipacooa «3amaqn o miranuMerpuns
(9. I, II. — M.: Hayka, 1991). MHOro HHTEPECHOIO W MOJIE3HOIO COJIEPIKUTCS B KHHUTAX:
[MTapeirun 1. @. Pemenune 3aja4q: Y4ued. nmocodue s 10 ki1, obreodpa3oBaTebHBIX
yupexgenuii. — M.: Ilpocsemenune, 1994; Ilaperrua WM. @., Toanybes B. .
QakyabTaTUBHBIN KypC 110 MaTeMaTuKe: Perrenne 3agaq: Yueb. mocobue juts 11 KiI. cpen,
mk.r — M.: [Ipocsemenne, 1991.
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Jlekiusi 2. BHelnHsAsI 1 BHyTpeHHds1 JuddepeHnuaus mpu o0yJYeHun
yuarmuxcsa maremMatnke. OCHOBHOe 00pa30oBaHMe y4allluXcs, MOBBIIIIEHHbI
YPOBEHb U3y4YeHUs MaTeMaTUKU B TUMHa3UsAX U Julledax. JlomojHuTeIbHOE

obpa3oBaHHe 110 MaTeMaTuKe.

[Tousarus: «uHuBH YA n3aud> 1 «auddeperuans» o0ydenns pa3spadbaTbIBaINCh
B II€IaTOTMYECKOll HayKe KaK HOpUHIUNBI o0ydenusi. (OHO3HAYHON TPAKTOBKH
TEepMUHOB «quddepeHnuausy, «UHIUBULYAJTUBAINNT, <«UHIUBUAILYAJbHBIA TOIXO,
« b hEepeHITUIPOBAHHBIN TTOJX0», «IuddepeHnnpoBaniHoe 0OydeHrnes» He CYIIEeCTBYET.
[Io muenuio U. VHT, 370 y4ueT WHIWBU/IyaJbHBIX OCOOEHHOCTEHl ydJaluxcd B TOH WJIN
nHO# bopme, KOrjia ydariuecs IPyIIUPYIOTCA Ha OCHOBAHUM KaKUX-JINO0 0COOEHHOCTEI
JUUTsL PA3/IeIbHOTO 00y IeHus .

dunddepennmaiimsa mo cnocobHOCTAM

[Ipoucxomur Ha OCHOBe ydera OOIIErO YPOBHS OOYyUEHHOCTH (yCIIEBAEMOCTH) W
PasBUTHs YUAIUXCs, OCOOEHHOCTE PAa3BUTUS MO3HABATE/BLHBIX MPOIECCOB (MBIIILIEHNS,
namMaTe u o Jip.). Jlpyrue uHAMBUJyaTbHBIE OCOOEHHOCTH YUAIIUXCS —yUUTHIBAIOTCS
B paMKax BHYyTpeHHell udddepeHnuanum, TO €CTb HEIOCPEJICTBEHHO B KJacce.
Jnddepennmanus 1o crocobHOCTAM TpebyeT HaJmdIusd 0ojiee WU MeHee 0ObEKTUBHBIX
METOIUK BBISIBJIEHUsI CIIOCOOHOCTeH 1esioBeka. Jlamubiit Bua guddepeHnnanmi OTIacT
[IOMOTaeT pelraTh MpoOJeMy OJIapEHHBIX jeTeil, Jijisi 00ydeHus KOTOPBIX HEeOOXO/IMMbI
ocobOble yuebHBbIe TpOrpaMMbl. 3a pybekoMm pacipocTpanena puddepeHiuanms 1o
ko3 durmenty ymcreensoro passutus (1Q). B memarormke coerckoro mepmoja
nuddepeHans 1Mo CIOCOOHOCTIM CYATAJaCh HEIPUEeMJIEMON, TaK KaK OHa AKOOBI

IIo49epKruBaJia HEPABEHCTBO ,ILeTeﬁ.
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duddepeHiiuanmus mo HeCHOCOOHOCTIM

Pezysibrarom mudpdepennuanum mo HECIIOCOOHOCTAM SBJIAETCA CO3JIaHUE KJIACCOB
KOPPEKITNU, OOBITHO IPeIHA3HAYEHHBIX JIJIsd JIeTell, HeyCIEBaIoNuX 10 TeM WJIA WHbIM
npeaMeraM. HekoTopble Ie/laroru CUMTaloT, 9TO CO3/IaHUe TaKUX KJIACCOB HE CAMBbI
JIyUIIIUi IyTh I[IPEOJIOJICHUs HEYCIIeBAEMOCTU, TaK KaK €CJIU yUYEHWK, OTCTAIOIIUil 10
OT/ICJILHBIM IIPEJIMETaM, IOMaJaeT B KJIACC KOPPEKIUU, TO OH JIOJI2KEH OCBAWBATH BCE
AUCHUILIMHBL Ha TaKOM K€ «KOPPEKTHUPYIOIEM» YPOBHE. MOpaHbHO—HCHXOHOFH‘{eCKI/Iﬁ
KJINMAT, CKJIa IbIBAIONINIICA BOKPYT KJIacca KOPPEKIMH W B CAMOM 3TOM KJIAcCe, TaKiKe
HEJIb3sl CUUTATH OJIATOIPUSATHBIM JIJIs PA3BUTUS yIAITUXCS.

Auddepeniimanus mo nHTEpecam

Hpe;[Ha3HaLIeHa JJigd  IIMKOJIbHUKOB, OCO6€HHO HHTEPECYIOIUXCA TeM HWJIN HWHBIM
IPEMETOM, 00JIACTHIO 3HAHUS WU BHJIOM JledTebHOCTH. OCYIecTBIIeTCd KakK B KJIACCax
¢ yIJIyOJIEHHBIM HM3y4Y€HUEM IPEeJIMEeTOB, MPOMUILHBIX KJIACCaX, TaK U BO BHEYPOUHOI
paboTe ¢ yJaluMucs B IIPeJIMETHBIX KPY2KKaX, KIydax, I03HaABATETbHO-TBOPUECKUX WJIN
Hay9IHBIX O6’be,ZLI/IHeHI/IEIX " T.II.

uddepennnaiinga mo npoeKTupyemoii mpodeccun

[Ipennasnadena i y9aIuxcs, y2Ke OIPEJIETUBIINXCS CO cBoell mpodeccnoHaIbHOM
opuenTtarueii. OcymiecTBisgercsi, HAIPUMED, B MY3BIKAJIbHBIX, XVI0KECTBEHHBIX,
XOpeOFpaCl)I/ILIeCKI/IX IIKOJIaX HJIM B IIKOJIaX C yrﬂy@HeHHbﬂ\d n3ydeHueM IIpeaMeTOB.
Dtor Bu AuddepeHnmanm MOKeT Pean30BaThCsd TaKXKe B Pe3y/IbTare MpodUuIbLHOTO
0bydeHus B cpeIHeil 00Ieobpa3oBaTeIbHON MIKOJIE PA3JINIHBIX TUIOB (TUMHA3WN, JTUIEH

n T ,ZL.), B XO/i€ T'PYHIIOBBIX 3aHATHUN B IIIKOJIE 110 IIOJAT'OTOBKE B BY3.
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Cormacuno I'K. CeneBko, nuddepennuanusas obydyeHUss MOXKET MTOHUMATHCS

KakKk:

1) cozmanue pa3zHOOOPA3HBIX YCJIOBUN OOydYeHUs [AJis PA3JIMIHBIX IMKOJI,

KJIACCOB, TPYHI C IEeJbI0 y4eTa OCOOEHHOCTEN WX KOHTUHIEHTA;

2) KOMIIJIEKC MeTOoAnIeCKUuXx, IICUXOJIOTO-ITeJarornyeCKmnux n
OpraHm3alluOHHO YIIpaBJI€EHYE€CKHUX MepOHpHHTHﬁ, OGGCHQ"II/IB&IOH_II/IX 06yqu1/Ie

B FOMOT'€HHBIX (OJHOPO/IHBIX) IPYyIIIaX.

B nmonumanun muddepenrmanuu (saar. difference — pasmenenume 1esnoro
Ha pas3JjindHble YacTh, POPMbI, CTYMEHM) MOXKHO BBIJAEJUTH TPU OCHOBHBIX
acmekTa: ydJYeT WHANBHUIYAJIbHBIX OCOOEHHOCTEe! ydJaluxcs; IPyNIUAPOBAHUE
YUYEHNKOB HA OCHOBAaHUM 3TUX OCOOEHHOCTEl; BapuMaTUBHOCTb y4eOHOTO

mporiecca B rpyIiiax.

Henr auddepennmanum mnpomecca obOydYeHHUsi — ODECIeYnTh KaKIOMy
YUYEeHUKY YCJIOBUS [Jisi MAaAKCUMAJIbHOTO PAa3BUTHUS €ro CIIOCOOHOCTEN,
CKJIOHHOCTEM, yJIOBJIETBOPEHUsI ITO3HABATEJIbHBIX MOTPEOHOCTEl U MHTEPECOB

B IIPOIIECCe OBJIAJIEHNS MM COAep2KaHusd o0Ilero oopa3oBaHUs.

CymiecTBytor  pasHble  IOAXOABl K  TPAKTOBKE  COOTHOINEHUsI  HMOHATHI
«UHJIIBUIyaIu3alugy> 1 «auddepennnaius» odydenns. Hampumep, . YHT onpeennia
MHIUBUAIYAJIH3AIAI0 KaK ydeT B IIporecce OOyUeHHMs HHINBHUIYaJIbHBIX OCOOEHHOCTE
YqalIiuxcd BO BCEX €TI0 CbOprIaX n MeTOoJaX, HE3aBUCHUMO OT TOI'O, KaKue OCO6€HHOCTI/I n B
KaKoil Mepe yuntbiBaiorcs. U, ciaemoBarenbio, auddepennualing 00y deHnusi TOHMMAeTCs
€0 KaK OJWH W3 OCHOBHBIX BapMaHTOB WHIUBUIyaau3anun oOydenud. Jlwmakr
M. H. CkarkumH, Ha000pOT, yTBep:KIaj, UTO auddepeHIuays gIBIsdeTcsd POJOBBIM

MOHATHEM M BKJIIOYAeT B ceOsd NHAWBUAYAJIU3AIMNIO KaK ITIOHATHE BHUI0BOE.
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B rpaktoBke I'. K. CesteBko unuBuiyain3aius 00y4IeHus — 9TO, C OJHONH CTOPOHBI,
opraHusarug y4eOHOro IpoIecca, IPU KOTOPOM BBIOOD CIIOCOOOB, IPUEMOB, TEMIIa
oOydenns OOYC/TOBJIMBACTCA WHJIUBUIYAJIHHBIMA OCOOEHHOCTSMH — YYAIlIUXCA, a C

JpyToit =
nu OPraHnu3allMOHHO-YIIDaBJIEHYECKUE

pa3JanvIHbIC y‘{€6HO-M€TO,ILI/I‘{eCKI/I€, IICUXOJIOT'O-IIeJarOTrnYeCKue

MEPOIIPUATHS, obecrieanBalonue yder
WMH/IUBUIYAJILHBIX 0COOEHHOCTEH pebeHKa B Iporecce 00y IeHUs.

muddepeHnuanmo  Kak
coBepIieHCTBOBaHNs (pedhOpMUPOBaHUsI) CHCTEMbI 0Opa30BaHUsl, KOTODBIA peaTn3yer

CoBpeMeHHBIE — TIeJIarOTd  PACCMATPUBAIOT [IPUHITATI
VHIBYTYAJIBHBII TI0JIX0/ B OOYYE€HNUN U BOCIIUTAHUY; IIPEJIIoIaraeT n3MeHeHne yaeOHbIX
IJIAHOB ¥ IIPOI'PAMM, COJEPZKAHUSA U METO/I0OB 00PAa30BaHUsl, TEMIIOB 1 CPOKOB OOyU€HUs B
COOTBETCTBUM C TIOTPEOHOCTSAMM, BO3MOYKHOCTAMU, UHTEPECAME O0YYaIONINXCs; CO3/IaHne
YUIEOHBIX 3aBEJICHUI PA3/IMIHBIX TUIOB, MPOMUIbHBIX KJ/IACCOB, KJIACCOB MOJJIEPKKUA U
KOPPEeKIUU 1 JIp.

Kak coorHOCATCH  IHOHATHS 06yqu1/151 » n KJIMYHOCTHO

«mudpepeHIraIms
opueHTUpOBaHHOe» obOyueHue! JInuHoCTHO OpMeHTHpPOBAHHOE OOyUEHUE IIPEJIIOJIAraeT
[IOCTPOEHNE WHINBUYAJTBHBIX 00PA30BATE/IHLHBIX TPACKTOPUl C yIeTOM CYObEKTHOrO
OTIBITA WHIUBI/IA, €70 MPEIOITEHN 1 EHHOCTeH, aKTyaTn3aIiiio TUIHOCTHBIX (DYHKITHI
ydarierocd B Imporiecce obydenus. Juddepenrmanys oOyUeHHsS paccMaTpPUBaeTCSd B
KadecTBE CPEJCTBa PeaM3alliid JUIHOCTHO OPHUEHTHPOBAHHOIO OOyYeHHs, TaK KaK OHA
CIIOCOOCTBYET PACKPBITHIO WH MBI/ TYyaIbHOCTH, BBISIBJICHUIO CIIOCOOHOCTEH 1 CKJIOHHOCTET

JIMYHOCTH.
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B nemarormveckoii JmTeparype pasjinyalOT NOHATUS <«BHYTPEHHE» u
«BHenIHell» auddepennuanum obydeHusi. B mepBom ciydae pedb HWIET O
TaKOll OopraHm3aluu y4eOHOIro Iporecca, MpU KOTOPOW WH/INBHIYAJbHBIE OCOOEHHOCTH
YYAIIUXCS  YIUTBIBAIOTCS YUATEJEM B YCJOBUSAX OOBIYHOIO KJjacca. BHyTpeHHss
JuddepeHnrans B Ipejiesiax oJHOro KJjacca 00yCcaoB/IeHa PA3IUIHBIMUA CIIOCOOHOCTSIME
yYaluxcd, WX Pa3jJdddsaMA B IICHUXUIECKOM pa3BUTHH, OCODEHHOCTSMH ITaMSTH,
MBIIIJIEHUs, YPOBHEM B3HAHWII, WHTEPECOB, MOTHBammeir u T. J. Bo BTOpoM ciiydae
CO3/IAIOTCd  CcHeruaibuble g depeHnmpoBannble  yaeOHbIe

IPpYHIIbI, B KOTOPBIX

U OCYIIECTBJISETCS y4YeT WHIUBHUYaJbHBIX OCOOEHHOCTEH ydJaluxcd. DBHenHgsa
muddepennualysi npeycMaTpuBaeT OpraHu3alui obyueHusi B Kiaccax (IIKOJax) ¢
OJIHOPOJIHBIM (TOMOTEHHBIM) COCTABOM Y9YaIluXcs. 1Ipu 9TOM mperojaBaHue MpPeJIMeTOB
BeJeTCA II0 IIporpaMMaM, paCCYUTaHHBIM Ha OJWH YPOBEHDb yqe6HbIX BO3MOXKHOCTEN
(MHTEPECOB) yYAIIIXCS.

B xkauecrse «BHEIHE»

BUJIOB g depeHIuaun - TPAJUIUIOHHO — BBIJIEJISAIOT:

muddepeHIuanuo Mo CIocobHOCTSM (110 OOIMUM WM CHEIUATBHBIM  CIIOCOOHOCTSIM,
nuddepeHnannio 110

[0 HEeCrocobHOCTsIM), juddepeHIuaio M0  HHTepecaM,

IIPOEKTUPYyeMOil mpodeccun.
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Pazmuualor Takxke mquddepeHnuanmuio mo xapaKTepHbIM WHANBUAYAJIbHO-
IICUXOJIOTUIECKUM 0COOEHHOCTSM aereii, COCTABJISTIOIITAM OCHOBY
dopMuUpoBaHUS TOMOTE€HHBIX T'PYIIIL:

— [0 BO3PacCTHOMY COCTaBY (IIIKOJIbHBIE KJIACChI, BO3PACTHBbIE MapaJljiesiu,
Pa3HOBO3pACTHbBIE T'PYIIIbI);

— 10 noJty (My2>KCKHUe, YKeHCKHe, CMelIaHHbIe KJIACChI, KOMAH/IbI, IIIKOJIbI);

— [0 JINYHOCTHO-TICUXOJIOTUIECKUM TUIMAaM (THUIY MbIIIJIEHUS, aKIIEHTyaI[uu
XapakTepa, TeMIePaMeHTy W [p.);

— [0 YPOBHIO 3/I0pOBbsi ((PU3KYIbTYypPHBbIE IPYMIbI, IPYNNbI 0CIA6I€HHOIO
3peHwus, CJIyxa, 60JIbHUYHBbIE KJIACCHI).

ITo opranmsamuoHHOMY yPOBHIO TIOMOT€HHBIX TIPyOd  BBIAEJISIOT
nuddepeHnnaImno:

— 110 TUIY MKOJ (TMMHAa3WUWU, JINMEN, KOJIJIEeAXKH, YaCTHbIE IIIKOJIbI, IITKOJIbI-
KOMIIJIEKCHI ) ;

—  BHYTpHUIIKOJbHYIO (ypoBHH, mnpoduiaud, OTIeJeHusi, yKJOHBI,
IIOTOKYU U T. IL.);

— B mapajuiesin (IpyHIiibl U KJIACChI PA3JIMYHBIX yPOBHEl: IrMMHa3UYeCKue,
KJIACChI KOMIIEHCUPYIOIIEro obyvueHus: u T. 1.);

— MeXXKJIaccHyIo (dakKyJIbTaTuBHbIE, CBO/IHbIE, PA3HOBO3PACTHBIE IPYIIIHI);

— BHYTPUKJIACCHYIO, WJIM BHYTPUIIPEIMETHYIO (IPyNIbl B COCTaBe KJiacca).

O6beaunennoit (opmoit quddepennmaruun 00ydeHNsT IO WHTEPECAM U IO yYPOBHIO
pPa3BUTHs SABJISETCS cMemanHas auddepeHimanys, HalpuMep, MOJEeb CBOIHBIX TPYIIII
[0 TapaJiesigM KJIaccoB. YpoBHeBasg uddepennuanusd Kak GopMa «BHYTPEHHEH»
nuddepeHuanu  JaeT BO3MOYXKHOCTH KaKJIOMY VUE€HUKY OBJIQJEBATh yIeOHBIM
MATEPUAJIOM TI0 OTJIEJbHBIM IPEIMeTaM IIKOJIHHON MPOrpaMMBbI Ha Pa3HBIX YPOBHSX,
HO He HIKe 0a30BOr0 B 3aBUCHUMOCTH OT €r0 CIIOCOOHOCTEH W WHINBUIYAJIbHBIX
ocobennocreit. Ilpodunphnas mguddepennuanus mpeganogaracT oOydYeHHE PpPa3HbIX
CPYII CTApPHIEKIACCHUKOB TI0 IIPOrpaMMaM, OTJIUYAIONIMMC TIyOUHOW W3/I0KEHUsT U
00bEMOM YIeOHOI0 MaTepHa/ia, HOMEHKJIATYPOil U3ydIaeMbIX BOIIPOCOB, IPO(eCCHOHATBLHO
OPMEHTUPOBAHHBIM cojiep:kanuneM obyuenus. Oba Buja guddepeHnuaium — ypoBHEBAs
U npoduabHas — MOTYT COCYIIECTBOBATH M B3AUMHO JIONOJHSATHL JPYD JIpyra Ha BCEX
CTYIEHSX MTKOJBHOTO 00pa30BaHus.
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duddepeniimpoBanHoe o0ydeHue: MeTO/Ibl, CPeJICTBA, (pOpMbI, BO3pacTHas
crenuduka

JnddepennupoBaHHbIM B JINJIAKTHKE HA3BIBAIOT TakKoe O0ydYeHue, Jjisd KOTOPOTO
XapaKTepeH ydeT THUIOJOTMYeCKUX BO3PACTHBIX U WHJIUBUIYAJIHHBIX OCOOEHHOCTEI
yaamnuxcd. Ilpn  mguddepennupoBannoMm o0yueHun peaudyercs TOT WA UHOM
Buj juddepennuarun. [lemeBbiMu opuenTaruamu TudepeHmpoBaHHONO 00y YeHUs
SIBJIATOTCS: OOyUeHne KasK/IOTO yUeHWKa Ha YPOBHE €ro BO3MOYKHOCTEH M CIOCOOHOCTEI ;
npucrocobsierne (aganTaiys) oOydeHns K 0COOEHHOCTSM Pa3THIHbIX TPYII YIalXCs.
B xome muddepenimposannoro o0ydeHUs MPUMEHSIOTCS Pa3HOOOpPa3HbIE METOJIbI,
npreMbl, (pOpMbl OOyUYEeHUA W CIEIHUAJIbHBIN JIMJIAKTHICCKUN MaTepHraJl, MO3BOJISIONINI
OCYIIECTBJIATH PA3BUTHE YUAIINXCS B COOTBETCTBUU C UX BO3MOXKHOCTSMU.

Bapuantom muddepennuposannoro obyueHus —sBjsdeTcs WHIWBUIYyaATbHOE
o0ydeHme, 1pu KOTOPOM: 1) yduTesib B3auMOJEHCTBYeT JIUIIb C OJHUM YUEHUKOM;
2) oMH yUaIMiics B3AUMOJIEHCTBYET JIUIIb CO CpejicTBaMu 00y deHns (yaebHble mocodus,
KOMIIBIOTED ¥ T.II.). [JIaBHBIM JIOCTOMHCTBOM WHJIUBHJIYATHHOIO OOYUEHUsT SBJISETCS
TO, YTO OHO TIO3BOJIET IIOJTHOCTBIO aJAlTHPOBATH COJIEPXKAHUE, METOJbl W TEMIIbI
y4eOHOI JIedATeIbHOCTH pebeHKa K ero OCOOEHHOCTSM; CJIE/INTh 3a €ro MPOJIBUKEHUEM
OT HE3HaHWsl K 3HAHUIO, BOBPEMS KOPPEKTUPOBATH JEATE/ILHOCTb OOYYAIONerocs wu
yanress. UnauBumyasbHoe 0OydeHne B TAKOM «9HCTOM» BHJIe TPUMEHSETCS B MACCOBOIA
MIKOJIE OPPAHUYIEHHO (HAIPUMED, JIsl 3aHSTHIl ¢ OJapEeHHBIMU JICTHMHE, C JEeBUAHTHBIME

JIETHM).
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Hawub6oJiee mostHo naen auddepeHInmpoBaHHOTO 00yYeHUsi pPeajin3yTCs B
IIIKOJIaX C ypOBHEBoIl qud depeHnuaueii, OpraHn3aliioHHast MOJIeJIb KOTOPBIX
BKJTIOYAET cJjeayroline Buabl auddepeHnanm:

1) KOMILIEKTOBaHME KJIACCOB OJHOPOJIHOTO COCTAaBa € HAYAJIBHOIO JTara O0ydeHws:
B IIIKOJIE HAa OCHOBE JINArHOCTUKU Te€X WJIM WHBIX XapaKTEPUCTHK JTUYHOCTH W YPOBHS
OBJIaJIEHUs] O0IIEeyIYeOHBIMU YICHUSAMMT;

2) BHyTpukJaccHas juddepenimalus o6braHO B cpenneM 3BeHe (V-IX kiaccsr)
IIPOBOJIUTCS MTOCPEJCTBOM OTOOpA T'PYII JIJIsd pa3/Ie/IbHOrO 0O0yYeHUs Ha PA3HBIX YPOBHAX
(6a30BOM 1 BAPUATUBHOM ); 3a9UCJIEHIE B TPYIIIBI IPOU3BOIUTCS HA TOOPOBOIBHON OCHOBE
C YYETOM MO3HABATEHLHOI'O UHTEPECOB YUAIINXCS;

3) mpoduibHOE 00yUeHe B OCHOBHOM IMIKOJIE M CTAPIIUX KJIACCAX OPraHU3yeTcsl Ha
OCHOBE IICHXOJIOT'O-IEJArOrMYEeCKON JIMArHOCTUKM, IKCIIEPTHON OIIEHKHU, PEKOMEHJIAIIUA
yUauTesaeil m pojuTesieil, a TaKXKe CaMOoOIPeIeIeHUs TITKOJILHUKOB.

HuddepennupoBannoe o0ydeHne MpeJIoaaraeT He TOJBKO JIuddepeHITuaino
coiep:Kanus, HO U AuddepeHnuanio opranu3aliun o0ydeHns ¢ BblJIeJIEHUEM METOJIOB,
dbopm paborer (bponTasbHAs, IPYyIIOBasg (GOPMBI, HHIUBU/YATbHBIE 3AHSTHSI), TEMIIOB
u3ydeHWs Marepuasia W T. Ji. B Hacrosiiee BpeMs B cpejHeil ob01ieodpa3oBaTeIbHOM
mkoJie benapycu ypoBueBas juddepeHnuanus ocymecTB/isiercsd B (hopMe KPYKKOBBIX
i (pakyJIbTATUBHBIX 3aHATUN IO TpeaMeraM, a HnpoduibHad auddepennuanms
coxpansiercss B X—XI Kiaccax HEKOTOPBIX THUIOB CpeJHeHl KOl (TUMHA3UH,
Jmien). AKTyaJbHON B CBA3M C 9TUM OCTaeTCsd BHYTPUKJIACCHAZ (BHYTPUIPEIMETHAS )
nuddepenimanys, KOTopas OCyIIeCTB/ISIETCS Ha BCEX CTYIEHsX 00I11eodpa3oBaTeIbHO
IITKOJTBI.

OcHoBHOIt  opmoit  yueOHBIX 3aHaATHN 1pu AUdGEPEHTNPOBAHHOM 00y IeHUN
SIBJISIETCsl  YPOK  (TPaJUIMOHHBIA U HeTpaJuIMOHHbI). KakoBbl myTn opraHuzanum
nuddepeHimpoBaHHOrO 00ydeHns Ha ypoke? OpraHusalusg yIuTeseM BHYTPUKJIACCHOM
nuddepeHuany BKII0YaeT HECKOJIbKO TAIOB.
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HeobxonuMbIiM  ycJiOBUEM  OCyHiecTBJeHUs  auddepeHImpoBaHHOrO
0o0y4eHUsI, ero OCHOBOIi fBJIIeTCH IICUXOJIOTO-IleJlarornyiecKasl JTUArHOCTUKA
WH/IMBU/TY AJTbHO-TICUXOJIOTUYIECKINX OCOOEHHOCTEI IKOJBHUKOB. Kpurepusmu
pasjiesieHns] yJalnXxcs Ha TOMOTeHHbIE TPYIIIIbI, HAIIPUMED, MOI'YT CJIY2KHUTh: OTHOIIEHIE
(nHTEpEC) K TpeaMeTy, YPOBHH 00yYaeMOCTH WM OOyYeHHOCTH (BBICOKWil, CpeIHWI,
HU3KWIT), OTHOIEHWE K Y4IeOHOW JesTeJbHOCTH (MOJIOXKUTEbHOE, OTPHUIATEHBHOE),
ICuX0pU3NOIOrTIecKre 0COOEHHOCTH YesIoBeKa. Tak, ¢ yIeToM MOC/IeTHErO 13 Ha3BaHHBIX
KPUTEPUEB YUUTE/Ib BBIJIEISICT TPYIIIbl yYalUXCsd C CUJIbHONH Wian cjaaboii HepBHOI
CUCTEMOI, C TPeodJIAJAIONIUM THUIIOM TAMATH, YPOBHEM PA3BUTUS ITPOU3BOJHHOTO
BHUMAHUS U T.1I.

B mnporecce muddepennupoBaHHOro MOJAXO0Ja MEJArOr UI3YYAEeT, AHAJIU3UPYET U
KJIacCuUIUPYeT PA3JINIHbIE KA9eCTBA JUIHOCTU W UX TPOSBICHUS Y JeTeil, BbIIEIss
HaunboJiee O0IIKMe, TUIUYHBIE YEPThI, XapaKTePHbIE JJIs JIAHHOW TPYIIbI YYaIlIXCs.
Jlenenne Kiacca Ha TPYNIBI YCJIOBHO 1 HersacHO. [lepemerienne ydammxcs U3 rpymnbl
B I'DYIILY [IPOU3BOJIUTCS B KOHIIE KAXKJIOH y4ueOHO#l UeTBepTU HA OCHOBE BbIJIEJIEHHBIX
MoKa3aTeJell MHTEIEKTYaTIbHO-TMIHOCTHOTO POCTA MTKOJIbHUKOB.

CaMbIM PaCIpOCTPAHEHHBIM METOJOM BHYTPHUKJ/IACCHON M PepEeHITnAIN SBIISI€TCSI
BBIIIOJTHEHNE yUeHUKaMU 3aJIaHuil pa3HOro ypoOBHS CJoKHOCTH. Kpome Toro,
b PepeHIupyoTCs 3a/IaHusl [0 CTEMEeHN CAMOCTOATETLHOCTH YYAIUXCs, 10 yYPOBHIO
TBOPYECTBA, 10 00bEeMY YIeOHOIO MaTepuaJia, 10 XapaKTepy MTOMOIIN yIAIUMCS.

JuddepennupoBannoe obydeHre BO3MOYXKHO TOJbKO B KOHTEKCTE Pa3BUBAIOIIETO U
JIMIHOCTHO OPUEHTUPOBAHHOTO 00ydeHmst. JhMOEKTUBHBIMU METOIAMU TAKOTO 00y IeHMs
SIBJIAIOTCS PACCMOTPEHHbIE HAMHU DPaHee MeTO/bI MPOOJIEMHOTO OOydYeHHs, aKTUBHBIE
METO/IbI OOyYeHHs, B TOM 9HCJIe y4IeOHbIe JUCKYCCUU, UTPOBBIE METOJIbI, MEeTOJIbI
CTUMYJIMPOBaHUS W MOTHBAIlUU HWHTEpeca K YUYEHUIO, CO3JaHuEe CHUTyalluil ycrexa,
TBOPYECTBA U JIPyTHE.

Juddepennuposantoe 0o0yueHe B HACTOSIIEE BPEMs PACCMATPUBACTCI B KAUECTBE
9 DEKTUBHOTO CpecTBa OOyIEHNs TAK HA3hIBAEMBIX HECTAHIAPTHBIX JIETel, BBIXOISTIIIX
3a IPEJIEe/Ibl HOPMBI: BBIIIE WM HUXKE €e. ITO JeTH € 0cOObIMU 00pa30BaTETbHBIMU
HOTpeOHOCTAME (OJIADEHHbBIE YUAlecst, OTCTAIONINE B YIEHUN MIKOJILHUKI U JPyTHE).
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Opraam3anusi 00pa30BaTeJBHOrO MpoIecca NpU WIYyYEeHUM yIeOHOro
npeaMera «MartemaTrnka» Ha IIOBBINIEHHOM ypoBHe B PB

Ha II crymenu obiero cpejmero obpazoBaHus ydeOHBINH mpegamer «MaremaTukas
MOXKeT u3y4arbcs Ha noBbiienHoM ypoBHe B VIII m IX kjaccax B oObeme He 6Gosiee

2 JOITOJTHUTEJIbHBIX y‘{e6HbIX 9aCOB B HEJEJIIO.

PekoMeHJauu 1[I0  OpraHM3alliid  U3y4YeHUs] MaTeMaTHKH Ha  [OBLIIIEHHOM
YPOBHE pa3MeIleHbl Ha HalMOHAJILHOM obpasoBaTesibHOM mopTase: https://adu.by/
O6pazosarenbhbiii mporecc. 2020,/2021 yuebnsriit rox / Obiiee cpeinree obpasoBaHue /

Yuebunie npeamersl. V-XI kiaccer /| MaremaTuka.

Ha uzy4yenue yuebnoro npemera «Maremarukas Ha IOBBIIIEHHOM YPOBHE B X KJj1acce
oTBOMTCA 6 JacoB B HeJemio. PekomeHnjyercs 4 yaca B HEJIETI0 OTBECTU HA N3yUEHUE
coJiepzKaHus aaredpandecKoro KOMIIOHEHTa U 2 Yaca B HeJIe/I0 Ha U3yUeHUe COJIePIKAHMS

reoMeTpPUIEeCKOro KOMIIOHEHTA.

Y4uebHbIiI MaTepuall ajaredpamdeckoro KOMIOHEHTa AJsd UN3yYeHus Ha
MOBBLIIIIEHHOM yYPOBHe B X KJlacce coiepxKurcs B ydebnoMm mocoomn «COopHUK
3ajad mo anarebpe» / “B6opHiK 3ajad ma anrebpbr’: yuebHoe mocobme s 10 Kiaacca
YUpekK IeHuit OBIIEero cpeiHero 06pa3oBaHusi ¢ PyCCKUM (6eJIOPYCCKIM ) SI3BIKOM 00y YeHMsI
u BociuTanus (6a30Bbiit u noseiennsit yposuu) / .I. Apednesa, O.H. Tluprorko. —

Munck : Haponnas acsera, 2020.
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Y4ebHBIII MaTepuasl reoOMeTPUYEeCKOro KOMIIOHEHTa /[IJisd W3ydYeHus Ha
IOBBIIIIEHHOM YPOBHE B X KJIacce COJIEP:KUTCA B yueOHOM mocobun «leomerpusi» /
“T'eameTpbisa™s  yuebHOe mocodbme g 10 Kjacca yUIpexKJIEHHI OOIIEro CpeHero
obpa3oBanus ¢ pyccKuM (6eJIOpyCCKUM) si3bIKOM O0ydeHusi U BociuTanus (6a30Bblii u
nosbirt. yposuu) / JILA. Jlarorun u [ap.]. — MunHck : Axykareis i BeixaBanae, 2020.

[Ipu wmsyuvenum yuedHOro npeamera <«Maremarwka» Ha TOBBIICHHOM YPOBHE
(X-XTI kJsiacchl) Opu MPOBEJIEHNH MPAKTUKYMOB IO DEIeHHIO 3a/ad KJIACC JIEJIUTCs Ha
2 rpynmnsl. Jlenenne kiacca Ha TPYIIBI OCYIIECTBISETCS B COOTBETCTBUY C IyHKTAMU H4,
57 Tonoxkenust 00 ydIpeKaeHUN OOIIETro CPeHEro 00pa30BaAHMA.

Jng MakcMMasJbHO —YCIENTHOIO OCBOEHHS —YUAIUMUCS — COJIepYKaHUusd  y9IeOHOI
porpaMMbl 110 MaTeMaTHKe Ha IOBBIIIEHHOM YpoBHE B X KJIACC€ PEKOMEH IyeTCs
JIOMIOJTHUTE/THHO OPraHn30BaTh (PaKyJIbTATUBHBIE 3aHATUS C HCIOJIbL30BAHUEM YUYeOHOM
nporpaMMbl GakyJIbTaTUBHBIX 3aHATHiT «Bekropsry st IX (X) Kiaccos, yTBepK IeHHOI
MunucrepcTBom obpasoBanusi Pecriyosiuku Benapyces B 2020 rogy. g peasnusarun
YKa3aHHO# IIPOrPaMMBbl TIOJIIOTOBJIEHO yueOHOe U3JIaHMe:

KazakoB B.B. Bekropber: mocobme g 9-10 xjacca yupexKJIeHHil — 0OIIero

cpejiHero obpaszoBaHust ¢ PycCKuM (6eopycckuM) sa3blKoM obyuenns (dakyabraTuBHbIE

sansaTus). — Munck : Haponnast acsera, 2020.
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OcobennocTn BocnuTaHus M OOyYeHUsI OJapeHHbIX JeTeii

HOHﬂTI/Ie «OJapPEHHOCTL» 4dBJIAETCA IIPOU3BOJAHBIM OT IIOHATHA <<CHOCO6HOCTI/I>>.
Kparko ogapeHHOCTh MOXKHO ONPeAe/INTh KaK BBICOKHII ypPOBE€Hb Pa3BUTHUS
W IIPOSIBJIEHUsI CIIOCOOHOCTEH, oOmmX ujanm croenuajabHbix. CoOTBETCTBEHHO,
roBopsT 00 O0mell WM CIeNUaJbHON OJapeHHOCTH (TajanTe). B coBpeMeHHBIX
TEOPETUIECKUX KOHIIEIIINAX OJaPEHHOCTh PACCMATPUBACTCS KaK CJIOKHOE HHTEIPaJIbHOE
KaJeCTBO JIMYHOCTH, BKJIIOUAOIIEEe IMO3HABATEIHLHYIO, SMOIMOHAIBHO-IIOTPEOHOCTHYIO I
BOJIEBYIO Cdepbl B UX B3aUMOCBA3U. B CTPYKType OJAPEHHOCTH OOBIYHO BBIJIC/ISIOT:
HEHACBIIAEMYIO TO3HABATEIbHYIO MOTPEOHOCTH, KPEaTUBHOCTh, HacToiunBocTh CuHTE3
9TUX CBOICTB U IIPUBOJUT K BBICOKOMY YPOBHIO Da3BUTUA U IIPOABJICHUA TEX WUJIN MHBIX
CIIOCOOHOCTEIH.

Ob6miasi oJapeHHOCTh — BBICOKUII yPOBEHb Pa3BUTHs OOIIMX CIIOCOOHOCTEI],
OIIPEAEJIAIONINIT CpaAaBHUTEJILHO INUPOKWII JWAIa30H JdesdTeJbHOCTel, B
KOTOPBIX YeJIOBEK MOXKET JIOCTUYb OOJIBIIINX YCIHEXOB. YCTaHOBJIEHO, 9TO OOIIast

(yMCcTBeHHAs1) OJJADEHHOCTH SIBJISIETCsT (DYHIAMEHTOM BCEX CIIENUAJIbHBIX CIIOCOOHOCTEH,

HO IIPEeJICTaB/IgeT cOOOi HEe3aBUCUMBIN OT HUX (haKTop.

Bbie/islior  Takke — «XyAOXKECTBEHHYIO  OJapeHHOCTb»  (MY3BbIKAJIbHYIO,
n300pa3UTEIbHYIO0, CIEHUYECKYI0 Hu T.[.), OOINYI0 WHTEJJIEKTYyAJIbHYIO
u aKaJIeMUYEeCKY IO O/1ap€HHOCTbD, TBOPYECKYIO O/JlapE€HHOCTD,

IICHXOMOTOPHYO (CIIOPTUBHYIO) OJAapPEHHOCTh, COIUAIBHYIO WU JINIEPCKYIO
(opraHm3aTOpPCKYI0) OJAPEHHOCTH, «MIPAKTUYECKYIO0» OJapEHHOCTb W JIpyrue

BUJbI OJIAPEHHOCTH.
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OcobeHHOCTH pa3BUTHUS MTO3HABATEJbHOI cdepbl OJapeHHOTO pebeHKa
Ocobernnocmu NCUToCouUAAHLHO20 PA3BUMUSL 00apeHHo20 peberka

1. Onepexkaroriee O3HABATETLHOE PA3BUTHE: OTJIMIHAS [TAMSITh; OOJIBION CIOBAPHBII

3arac;

mIpoTa BOCHPUATHA; BbICOKad KOHICHTPAaIlMd BHUMAHUA,

IIOBBIIIICHHDbIC

MaTeMaTHIeCKre CIIOCOOHOCTH; OOJIbIIOE YIIOPCTBO B PEIIEHUH KaKUX-JIN00 3ajatd;

YBJI€EYEHHOCTDb TEM WJIM UHBIM 3aHATHEM.

o

o N e et = 68

CBepX41yBCTBUTE/ILHOCTD K IIPOOJIEMAM.

CrpemiieHne K MOCTOSTHHOMY YTJTyOJIEHUIO B TIPOOJIEMY.
Boicokuit ypoBeHb pa3zBUTUS JIOTHYECKOTO MBINIJIECHUS .
CKJIOHHOCTB K 3a/a9aM JUBEPreHTHOTO THUIIA.
OpurnHaILHOCTH ¥ THOKOCTH MBIIIIEHUS.

JlerkocTh reHepupoBaHus Ujieil (IIPOLYKTUBHOCTD MBIIIICHNUS ).

CrocobHOCTh K TTPOTHO3UPOBAHUIO

IloaootcumenvHovie u ompuuamendvHbBLE POABAECHUS

1.

IToBrblmennoe CTpeMJIEeHEe peaJn30BaTb CBOHW JIMYHOCTHLIE

(camoakTyasm3anus).

e
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[Tepdeknnonnsm.

CaMoCTOATe/IbHOCTD, COIUaIbHAas aBTOHOMHOCTD.
CKJIOHHOCTB K JIMJIEPCTBY U COPEBHOBATETLHOCTH.
7KuBoe BooOpazkenne, borarasi paHTa3Msd.
N3z06peraTeibHOCTH, TBOPYECTBO.

YyBcTBO I0OMOpA.

YyTKOCTh K IPOsIBJICHUSIM HECIIPABE/IJIMBOCTH.

YyBCTBUTEILHOCTH K HEBEPOAIBHBIM CUTHAJIAM OKPY2KAIONINX.

BO3MOZKHOCTHU
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[ToBrimmenHast BO3OYIMMOCTD U 1YBCTBUTE/IHHOCTb.

OMOIMOHAJILHBINA JTucOaJIaHC.

Herepnenusocts.

[IpeyBemmyueHHbIE CTPAXU.

CKJIOHHOCTB K CaMOOOBHHEHUIO.

[IpeabsaBienne 3aBbIIIEHHBIX TPEOOBaHUIT K ceOe U OKPYZKAIOIIUM.

Herarusnoe caMoBocIpusTie, 3aHUKEHHAsT CAMOOIICHKA.

. Hemocrarounast oOMUTEIbHOCTL CO CBEPCTHUKAMHU, TPYIHOCTU B YCTaHOBJIEHUN
COTMAJBHBIX KOHTAKTOB.

9. HepaBHOMEPHOCTH pa3BUTHUsI OTAECIBHBIX CIIOCOOHOCTEH M JIMIHOCTHBIX CBOMCTB.

10. Hempumsasub K mIKoJje, MPOTECT TPOTUB CTAHJIAPTHBIX TPeOOBAHUIA, €CJIU OHHU
KazKyTCA pe6eHKy 6eCC1\/[bICII€HHbH\/II/I i He OTBEYaloIlMMMU €TI0 MHTepecaM.

HaubGosibimme  TpygHocTn B 0Opa30BaHUHU — OJAPEHHOTO  pPeOEHKa  BBI3bIBAET
JUCCUHXPOHMUS €ro pa3BUTHSA, IIOHUMaeMasd KaK HEPaBHOMEPHOCTh pPa3BUTHS
OTJIEJIbHBIX ~ CIIOCOOHOCTEHl W JIMYHOCTHBIX CBO#cTB. HepaBHOMEpHOCTH pa3BUTHA
[IPOSABJIAETCs, HAIPUMEP, B HECOOTBETCTBUU (PUIMYECKOIO pa3BUTUS pPeOEHKA €ro
YMCTBEHHBIM, TBOPYECKUM BO3MO2KHOCTAM.

B cucremy amarHocTMYeCKMX — METOJMK — OJIAPEHHOCTH  OOBIYHO  BKJIIOYAIOT
CTaH/IAPTU3UPOBAHHbIE TECThl HA WHTEIEKTyaJbHOE pPa3BUTHE U  TBOPYECKUE
BO3MOZKHOCTHU. STI/I METOINKN (HpI/H\/IeHﬂIOTCH B OCHOBHOM CHeHHaHHCTaMH) JaroT
BOSMOXKHOCTB IIOJIYIYCHUA 60,Hee nJjIm MeHee O6’beKTI/IBHOI71 OIICHKN KOJIMYECTBECHHBIX
rokasaTresieil JIeTCKOi ojlapeHHocTu. Pa3pabaTbiBaioTcsd Tak:Ke METOJUKU JIMArHOCTUKN
JIETCKOW OJIAPEHHOCTU JIJIA I1€JIarOr0B U POJIUTENIEil: OIMPOCHUKH, CXeMbl HaOJIIOIEHNI,
AJITOPUTMBI COCTABJIEHHUS XapaKTEPUCTUK. DTH METOANKH, KaK IIPABUJIO, HAIIPABJIECHbI HA
BBIAABJIEHNE Ka9€CTBEHHbBIX CTOPOH ,ZLeTCKOfI OJapE€HHOCTHU.

OCHOBHBIM METOJIOM HU3YYEHUsI JIETCKON OIapeHHOCTH SIBJISIeTCS HaOJIoJeHrne 3a
pebeHKOM B TIpoIlecce ero CBOOOJHOIO B3aMMOJIEHCTBHUS C OKPYKAIOIIeH Cpeoii.
NuaTeHCcnBHOCTD AeATE/ILHOCTH pedeHKa B TO# MM MHO#M 00J1acTh, IMOCTOSIHCTBO BBIOOPA
UM COOTBETCTBYIOIIMX 3aHATHI M MaTEPUAJIOB MOT'YT CBHUJIETETHCTBOBATH O HAJUYUUH Y
HEro OJIapeHHOCTHU B 9TO# 00JIaCTH.

g2 N ©» CX (o LIS He
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[Iporpecc Bo Becex cdhepax :Ku3HM 00IIecTBA HEBO3MOXKEH 0€3 TOBBIIIIEHHONO BHUMAHMS
K ojapeHHbIM JeTaM. B mociennee Bpems B Pecnybiuke Benapyck 310 ocosHaeTcss Ha
rocyJIapCTBEHHOM ypoBHe. BMecte ¢ Tem perenue mpo0/ieMbl 0JIapEHHBIX JIeTeil TpedyeT
pa3paboTKu JIjId HUX CIENHUAJIbHBIX 00pa30BaTE/IbHBIX IMPOIPAMM U COOTBETCTBYIOIIMX
y9eOHBIX, JUIaKTHIeCKUX 1ocobuii. OueHb BayKHO MOATOTOBUATH U MIEJAIN0OT0B JIJIsi PAOOTHI
C OJAPEHHBIMU JETHMU.

B mMupoBoit oOpa3oBaTesIbHOI ITPAKTUKE MPeJJIOKEHbI CJeAyIoNue ITyTH
oOpa3oBaHUS OJIaAPpEHHBIX JeTeil: obyvueHme 3TUX JeTeil B KJjaccaxXx c 0OoJiee
BBICOKIM YPOBHEM M CKOPOCTBIO O0yUeHusl; 00y4YeHne uX Mo WHINBUIYaJIbHBIM
nmporpamMmmMam.

KakoBbl 1myTu pas3BuTusi CIIOCOOHOCTEHl W OJapeHHOCTH B O00IIE0Opa30BaATEIbHOM
mikosie? Bo-miepBhix, HEOOXOMUMO 3a(bUKCHPOBATH IPOABIECHNE PEOEHKOM TeX WU WHBIX
CIIOCOOHOCTEH, €ro CHMJIbHBIX CTOpPOH. lIposiBjaeHne crocoOHOCTE OOHapyKUBaETCs
IpexKJje BCero HaOMIOACHUEM 3a TeM, KaK YYEeHUK 3aHUMAaeTcd TOH WU WHOM
JIeSITEJIBHOCTBIO: ¢ WHTEPEeCOM, C TPOSBJIEHHEM  ITOJIOKUTEJbHBIX  SMOIHUH, €
yBjIedeHHOCThIO. [Iposmokas 3aHUMaTBCA STON JIEeATEJBHOCTHIO, YUCHUK PAa3BUBAECT
U COOTBETCTBYIOIINE CIIOCOOHOCTU. BO-BTOPBIX, W yYEHUKY, U IiejlaroraM HaJo ObIThb
FOTOBBIMH K BO3MOXKHBIM TPYJIHOCTSAM, II€PUOJAM OCTaHOBKU WM Jlake perpecca
B pasuTun crocobrocreir. Cremyer mOMOYL PEOEHKY B MPEOJOJIEHUNA BO3MOMKHBIX
MPENSITCTBU, MMO/JIepKaTh €ro YBEPEeHHOCTh B CBOWX CHJIaX. POCT yCIIeXOB He BCeraa
3aMeTeH U TpeOyeT KPOIOTIMBOI TePIeInBOil pabOThI.

CyimecTByer ABa THUIa OJAPEHHOCTH:  <«IIMKOJIbHAsI  OJAPEHHOCTH»,
MPOSIBJISIONIASICA B OOJIBIIIMX CHOCOOHOCTSAX K OOYYeHWI0, B TOM 4YHCJIE K
OBICTPOMY YCBOEHUIO MaTepHmajla, M OJI[APEHHOCTh TBOpYecKasi. 1BopuecKue
CIIOCOOHOCTH IPOSBJIAIOTCA B COOCTBEHHOI paboTe MBICIN, B COOCTBEHHON IO3HUIUN,
HEPEJIKO OTInYaroIieiicsa o ooIenpuaaToii. s yauresss TBOpUecKnil yIYeHUK He BCErIa
yI0OEeH Ha ypOKe, TaK KaK OH He yMeeT IPHUCIOCAOJMBATHCSI K OOIMIUM TpPeOOBaHUSIM,
MMeeT CBOe MHEHUE W MHTEPECHI.

Bazxx#o, 9T00BI yuuTe/ib ObLI TOTOB K paboTe ¢ OJapEHHBIMHU JI€ThbMH, HOHUMAJ HX
ncuxodusngeckne 0COOEHHOCTU 1 00Pa30BATEIbHBIE TIOTPEOHOCTH.
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HeycneBaemocTh yuaruxcsi Kak KOMIIJIEKCHasI IIpobJieMa, My TU ee pelneHus

Ocobo  ciemyer  paccMoTpeTh — 1pobsemy — HeycrneBaoomux — gereit.  Ilof
HEYCII€eBA€MOCTHIO IIOHNMAIOT UTOTOBYIO (KOMIIJIEKCHYIO) HEMOArOTOBJIEHHOCTH
ydJalguxcsd 1o OJJHOMY MJIM HECKOJIBKUM IIpeJiMeTaM, KOTopad JUarHoCTupyeTcsd
10 3aBepleHun 0OoJiee WM MeHee JIUTEJIHLHOTO 3aKOHYEHHOT'O OTpe3Ka
BpemeHu (y4uebHasi 4eTBepTh, MOJIyrojue, y4eoubiii rox). CyecTByoT pasHbie
MOJIXOJIbI K KJIACCU(DUKAIINY IPUIUH HEYCIIEBAEMOCTH.

B kareropuio HeyclieBalIlX, OTCTAIOIINX B YYE€HUU JE€Teil dYallle BCero
TOIIa TAI0T:

— Heru ¢ ocobennocTsaMu CUXO(MU3UIECKOTO PA3BUTHS, TIPEKJIE BCETO C 3aJePIKKOI
[CHXUIECKOTO Pa3BUTHs (HApyIIeHHeM HOPMAJbHOTO TeMIa MCHXUIECKOTO Da3BUTHSA).
[IpmunnamMu HeyClleBaeMOCTH TaKUX JeTeil B MacCOBOW IIKOJIE ABJISIETCSI HE3PEJIOCTh
CJIOKHBIX (POPM TIOBEJIEHUA, IeJIeHAIPABICHHON JIedTe/bHOCTH Ha (oHe OBICTPOit
YTOMJIIEMOCTH, HapymieHunit padborocrnocooroctu u T. 1. eram ¢ 3IIP cBolicTrBeHHBI:
MeJJIEHHOE BOCIpHSATHE U IlepepadoTKa WH(OpMAIUU, TOTPEOHOCTh B HATJISIHO-
IIPaKTHYECKOI Orope i 0oJiee TMOJHOTO ee BOCIPHUATHSA; HEJIOPA3BUTOCTH CJIOBECHO-
JIOTHIECKOTO MBIILIeHUs; 00beM U TeMIl PabOThl HUXKEe, UYeM B HOpPMe; HeyCTOHInBOe
BHUMaHUE, OOJIbIasg OTBIEKAEMOCTh, HECAMOCTOATE/ILHOCTD U JIpDyrue 0COOEHHOCTH.

— ComnuajpHO U MeJaroTuIecKn 3allyIeHHbIe JTeTH, KOTOPbIe B CHJIy HENPaBUJIHHOTO
CEeMENHHOr0 BOCHUTAHUs WM €ro OTCYTCTBHSA, HEOJATONPUATHBIX MAKPOCOIUATBHBIX
YCJIOBUI OKA3bIBAIOTCS HEJIOCTATOYHO MOJIOTOBJICHHBIMY JIJIsi OOYIEHUs B IIKOJIE.

— Ocnabsernbie win GYHKIIMOHAIBHO HECO3PEBIINE I MKOJIBHOIO O0yUeHUs JICTH:
JIETH C XPOHUYIECKUMHU 3a00JIEBAHUSIMU, C HEPA3BUTHIM ITPOU3BOJIBHBIM BHUMAHUEM,
HecOPMHUPOBAHHONW Ha HaJJIeyKallleM YPOBHE BOJIel, HEJO0CTATOYHO PA3BUTON yUeOHOM

MOTHBAIIMENA U T. II.
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— Jern ¢ He3HAYNUTE/NHLHBIMU OTKJIOHEHUSIMU B Pa3JUYHBIX (DYHKIIMOHATHHBIX
cUCTEeMAax, KOTOPbhIe, COUeTasICh MEXKJy COOOW, MPUBOJAAT K UPE3MEPHO# BO3OYIMMOCTH
WIN JTazKe arpecCUBHOCTH, JIBUTATEILHOMY OECIIOKONCTBY, ruliepakTuBHOCTU. Hapymenns
TIOBEJIEHNST COUETAIOTCS HEPEJKO C TPYTHOCTSIMHU B OBJIAJIEHUN TTUCHMOM, IYTE€HUEM, CIETOM
a T. .

— Jletm, B  CTpPyKType JIMYHOCTH  KOTOPBIX  BO3HHUKJ/IM  HEraTHBHBIE
HCUXUYIECKHE TPOIECChl (yTHETEHHOe COCTOsiHKME, (DpyCTpallus, CTpax), BbI3BAHHBIE
HePO(DECCHOHALHBIMYU  MEJJATOTUYECKUMU  JIeHCTBUSIMUA ~ YUUTeIeill W pPOJIUTeJIei
U OTPHUIATETHLHO CKA3BIBAIOIINECST Ha YIeOHOH JedTeTbHOCTH W MEeXKJIMIHOCTHBIX
OTHOIIEHUSX JIeTEN.

— Jletn ¢ OTHOCUTE/ILHON HEYCIIEBAEMOCTHIO, MIPU KOTOPOH MPOUCXOIUT OTCTABAHUE
PeaJIbHOr0 yPOBHS 3HAHMI OT (DAKTUUIECKUX CIHOCOOHOCTEl yYalllnXCs, BbI3BAHHOE, KaK
MIPABUJIO, 3aHUZKEHHBIMI TPEOOBAHUAME K HUM.

— Hecranaprubie jern (ojapeHHble, TaJaHTIUBbIe, TYTOLYMBL U JIP. ).

Uccnredosamennv dannotic npobaemu, JI. C. Caasumna 8wvideasem
caedyrouLue 2pynnsv. HeYCnesaoUUT WKOAbHUK08: 1) demu ¢ HENpasuAbHBLM
OMHOWEHUEM K YHeHUO; 2) Yceausarnowue mamepuans ¢ mpyoom (Huskas
obyuaemocms); 3) demu, y Komopwuxr He cHOPMUPOBAHBL YMEHUS YUeOHOT
pabomui; 4) yuauguecs, He ymerwuwue mpyodumsves; 5) demu, Yy KOmMopwux
omcymcmeylom no3nasamenvHue U ywebnwe ummepecwv.. llpu  sTOM
HEYCIIeBAEMOCTh MOXKET HOCHUTH STHU30MYeCKil XxapakTep (0caab KOHTPOJIb, BO3SHUKJIM
UHTEPEChbl BHE IIKOJIbI U T.n.); ObITh YaCTHUYHON, HO OTHOCUTEJILHO CTONKO#N 110
OCHOBHBIM WJIM OTJIEJILHBIM IMpeMeTaM (HEBBICOKHME CIIOCOOHOCTH YYEHUKA K JIAHHOMY
[peJIMETY, OTCYTCTBHE HHTEpeca K HeMY, KOHQJMKT ¢ YIUTeJIeM U T.J.) HJIH HOCHUThH
XapakTep O0IIero u ryiybDOKOro OTCTABAaHUs B YUYEHUU [0 MHOTHUM IIPEJIMETaM B Te€UeHUE
JUITATETHHOTO BPEMeHH.

K cyObekTuBHBIM NPUYNHAM HEYCIIEBAEMOCTH OTHOCAT HEJIOCTATOYHYIO TOTOBHOCTD
pebeHKa K IIKOJBHOMY OOydYeHHI0 (OTCYTCTBHE HEOOXOJMMBIX 3HAHWH, YMEHHil,
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[PUBbIUEK ); HEBEpUE yYUEeHUKA B COOCTBEHHBIE CUJIbI, HU3KAsi CAMOOIECHKA; TIOBBIIIEHHbII
KoHMOPMU3M (MOYMHEHNe HOPMaM IOBEJIEHUsI TPYIIbl CBEPCTHUKOB B MPOTHBOBEC
COOCTBEHHBIM YCTPEMJIEHUSIM ); OIEHKA JIOCTUZKEHWH yUeHHKa He [0 €ro peaabHOMY
IIPOABUZKEHUIO B YYCEHHH, a B CpaBHEHHM C YCIIE€XaMK JIy4YIIUX YYEHHKOB KJlacCCa;
OTCYTCTBHE B apceHaJje IeJIaroroB MeTO/IoB, (hOpM U CpesicTB AuddepeHnnpoBaHHOrO
o0yueHns, a TaK:Ke METOIUK O0yUIeHHUsI HECTaHIapPTHBIX JeTeil.

HpeO,HOJIeHI/Ie HEYCIIEBa€MOCTU B KazKJIOM KOHKPETHOM CJjiyda€ HWHIUBUIYaJILHO:
HaYUHAsA OT TOMOIIHU TI0 TIPEOJIOJIEHNI0 TPYIHOCTEN B YCBOGHUH MaTepHhaJia W BOSHUKIIIX
npobeIoB B 3HAHUSX JIO MEPEBOJIa B KJIACCHI KOPPEKIMN (BBIDABHUBAHUS) W JaXKe BO
BCIIOMOTaTeJIbHBIE (Clrenuabhble) mKoJbl. K o6mmmM MepaM MOXKHO OTHECTH TINATEIbHY O
U IIPOJAYMAaHHYIO JUATHOCTUKY IPUYNH ABJICHUS, KODPEKTHOE UX YCTPaHEHUe, TepIleHue,
yBakKeHUE K JIMIYHOCTH PeOEHKa BHE 3aBUCUMOCTH OT €ro IIKOJBbHBIX YCIEXOB.
[IpoBepeHHBIMEI CITIOCODAME KOPPEKIINN HEYCIIEBAEMOCTH SABJIsieTcs TuddepeHITmpPOBAHHOE
U WHIUBHUIyaJIbHOE OOyUeHue.

Koppeknuonnyio paboTy ¢ JeTbMH U IOJPOCTKAMHU, WMEIONUMUA OTCTaBaHUE B
yueOHOil JIedATeIbHOCTH, CJleJlyeT HaYMHATHL C JMarHocTuku (HaOsojeHue, Geceja,
TECTUPOBaHUe, W3y4YeHHe pPe3yJbTaToB y4YeOHOI JIeATeJIbHOCTH W JIDYIHe MeTOIb)
X IM03HABATEIbHBIX BO3MOXKHOCTEH, MOTHBAIIMU yUIeOHOU HeATeTbHOCTH, COCTOSTHUS
WX SMOIMOHAIBLHO-BOJIEBOIT cdepbl. C ydueToM pe3yabTaToB JUATHOCTHKH I1€arOTH
OKa3bIBAIOT  HEIMOCPEJCTBEHHYIO  (OIEPATUBHYIO) [OMOINL WK  OINOCPEIOBAHHYIO
(,ZLHI/ITGJIBHOI‘O ;LeﬁCTBI/IH) momotnb. OmneparuBHasi IIOMOIIL HOCUT €JIMHOBPEMEHHBIH,
JIOKQJILHBINI XapaKTep W HalpaBjeHa Ha yCTpaHeHHWe MPoOEeJOB B 3HAHUAX, CIIOCODax

MBbIIIJICHWA NI JeATEe/JIbHOCTHU.
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IIpu3naku oTrcTaBaHus B yUYeHUU

3arpy/iHsaeTcs OTBeYaTh Ha BOIPOCHI MO TEKCTYy YUeOHWKA WA IO COJACPIKAHUIIO
pacckasza yauTeJid,

1. He w™oxker BBLIEUTH IJIABHbIE TEOPETUYECKHE IIOJOKEHNUs, HEMPaBUILHO
BOCIIPOU3BOIUT OIpejiesienne, (GOPMYJUPOBKY 3aKOHa, HE MOYKET BOCIPOU3BECTH
CXeMy 4 T. II.

Hado

[ToBrOopuTh 0ObBsICHEHNE, MaKCHMAJbHO pa30MB ero Ha YacTH. 3aJaTh BOIPOCHI IO
OCHOBHBIM COJIEP2KATETHbHBIM YaCTIM U3Y9YEHHOT'O MaTepHasa, OIyCTUB JIeTaJIH

2. UcnbIThIBaeT 3aTPy/AHEHNUS B IOHMMAHUN, 3AIIOMUHAHUN, BOCIIPOU3BEIEHNN TTPABUI,
dopmyJ1, B IpUMEHEHUHU UX 110 00PA3ILy, B 3HAKOMOI CUTyaIlun

Hado

BoimotTHuTE HECKOTBKO OTHOTHUITHBIX 38/IaHUI, TTOCTOSTHHO BO3BPAIIAsICh K TEKCTY 9THX
npasui uin dopmyit. Ilocite TpernpoBku Bocriponssectu ux. [loBropHO paccMorpersh u
[IPOAHAIM3UPOBATH UCIIOJIb3yeMble HA YPOKe cXeMy, TaOJIUIIbI, OIOPBI ¢ 00bsICHEHUEM TOTO,
YTO HEIIOHATHO

3. 3arpy/HAeTCsT B TBOPYECKOM MPUMEHEHUN M3YYIeHHOTO MaTephaJia B HE3HAKOMOI
CUTYyaInn

Hado

Permms psij 38,181, B KOTOPBIX UCIIOJIB3YETCs M3y YaeMblil MaTepuall (IOHSTHE, 3aKOH ),
paccMaTpuBas aJIbTepHATHBHBIE BAPUAHTHI PEIEHUs

4. He Bnageer oOimieyueOHBIMI YMEHWsIMA U HaBblkamu (paboTa ¢ yIeOHHKOM,
CIIPABOYHOI JTUTEPATYPOM, IPYTUMI HCTOYHUKAME y9eOHOU WHMOPMAIINN, COCTaBJIEHNE
IJIaHa, KOHCIIEKTA, BBIJICJIEHIE [JIABHOIO, CBSA3HBIN [IepecKas U T.II.)
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Haodo

Pa3%HCHHTb Ha3Ha4YCHUE JaHHbIX yMeHHﬁ, CUCTEMAaTNYIHO M IIOCJ/IeJOBATE/JIHHO
oTpabaThIBATh KaxKJI0€e yMeHUe; ODECHeYUTh AJTOPUTMUBAIUI0 OTPAOOTKM yMEHW U
HABBIKOB (JIaBaTh TOYHBIE MPEJIUCAHKS [0 BBIIOJHEHUIO JEMEHTAPHBIX Oleparuii u
JECTBUAN B OIPEJICICHHON HOCJIe,ILOBaTeJIbHOCTI/I)

B 1memom ycrpanenme 1upobeioB B 3HAHUSX M YMEHHUSIX OCYIIECTBJISIETCS B
XO/Ie BBINOJHEHNS TOCUIbHBIX WHIUBUIYAJIBHBIX 3aJaHNi, MOA00Pe HOMOJTHUTEILHOIO
MaTepuasa, B KOHKpPETH3allUM y4YeOHBIX 3aJIaHWil, B yKa3aHUU CIOCOOOB pPabOTHI,
NIPEIYIPEXKTAIONINX  OMMMOKK, B COBMECTHOM BBINIOJIHEHUM OOPAa3IoOB 3ajaHuil, B
NPEIYIPEKICHUN O BO3MOXKHBIX TPYJHOCTSAX B Y9eOHOH JIeATEeJIbHOCTH U IIyTAX
ux 1upeogoseHusi. OrocpesoBaHHasg IOMOINL HallpaBjieHa Ha yCTpaHEHHEe IIPUYNH,
ITOPOKIAIOIINX HEYCIIeBAeMOCTh, Ha 00Iee yiydileHHe ycaoBuii obydeHnsi. Barkuoe
HallpaBjieHre PpadOThl 110 IIPEOJOJEHUI0 OTCTaBaHWS B YUYEHHH - 35TO IICUXOJIOIO-
IIegarormdyeCckad I10JroToBKa K yLIe6HOI71 AedATeJIbHOCTH, a TaKxKe €€ MOTHUBallud,
yOexKeHne B 3HAYUMOCTH 3HAHWI W yMenwmit. BakKHO, YTOOBI ydalmuecs POSBUJIN
AKTHUBHOE OTHOIIIEHHE K M3YyUEeHUIO YIeOHOIO MaTepuaJia.
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Jleknusa 3. KoMnoHeHTHI MaTeMaTUYecKoro MblljieHusi. KadecTtBa
MaTeMaTU4YeCKOTr'0 MbIIIJICEHUI

COBpeI\'IeHHOIjI IICUXOJIOTUEN 1 He,[[aFOFHKOfI BbIJI€/JIEHBI KOMIIOHEHTBI, COCTAaBJIAIOIINE
«AAPO» MaTeMaTUYI€CKOI'O MbBIIIJICHMA:

1. IIpocTpaHCTBEHHBII — IMOHUMAaHUE POCTPAHCTBEHHBIX (GUTYD, 00pa30B U UX
COCTaBJISIONINX, IAMSTh Ha IIPOCTPAHCTBEHHBIE 00Pa3bl, IPOCTPAHCTBEHHBIE aOCTPAKITUN.

2. Jlormyeckmii — oOpaszoBaHne IIOHATHUII aOCTpaKIuii, 3alOMUHAHUE U
CaMOCTOSITE/IbHOE BbIJIe/IEHIE ODINX MOHATUNHBIX CBSA3€i, 3aK/II0UEHUI 1 JOKa3aTeIbCTB
1o mpaBuaiaM GpopMasbHON JIOTUKH, 00pa30BaHie UNCJIOBBIX IIPEICTaB/ICHHUN, TaMITh Ha
YUCJIOBBIE DEIlleHUA.

3. CuMBOJIMYECKUIT — ITOHUMaHNE U 3alIOMUHAHUE CUMBOJIOB, OTIEPAIMH C HUMH.

K ocHOBHBIM KOMIOHEHTaAM MaTE€MATUYECKOT'O MbIINIJIEHNsS OTHOCST:

Konkpernoe mbriieHne. Crernnduka MaTeMaTHIeCKOTO MBIIIIEHUsT TTPOSIBISETCS
HE TOJIBKO B TOM, 9TO €My IIPUCYIIU BCe KadecTBa HAYIHOIO MBIILJIEHUsI, HO U B TOM,
9TO JIJIsI HETO XapaKTepHbI 0cobbie (hOpMbI (PA3HOBUIHOCTHU TIPOSIBJIEHUs MbIIILICHUS ),
KOTOpbIE B XO/JA€ HUX OIIMCaHuA O6bI“IHO BBIJIC/IAIOTCA CIIeUaJJIbHBIMHU TEepMHUHaMM:
KOHKpPEeTHOe U1 abCTpakKTHoe MbIlNIeHne, QYHKINOHAJIILHOE MBIIIJIEHUE,
WHTYUTUBHOE MBbINIJIEHUE U T.II.

Konkpertnoe (mpegMerHoe) MBINIJIEHHE — 3TO MBIIIJIEHHE B TECHOM
B3aMMO/IEiICTBUU C KOHKPETHOI MO/IeJIbI0 00beKTa.

Paznuyaiorcsa nBe GpopMbl KOHKPETHOTO MBIIIJIEHUS:

1) nHeoneparuBHoe (HabIIOHEHNE, YyBCTBEHHOE BOCIIPUSITUE);

2) omepaTrmBHOe (HEMOCPEJCTBEHHbIE NEUCTBUS C KOHKPETHOW MOJEJIBIO
00beKTa).

HeonepaTnpHoe KOHKpETHOE MBIIIJIEHNE FaIle BCErO MPOAB/IAETC Y AONKOJILHUKOB U
MJIQJIIINAX IITKOJbHUKOB, KOTOPBIE MBICJISAT JIUIIb HATJIAIHBIMUA 0Opa3aMu, BOCIPUHUMA
MUD JIMIIb Ha YPOBHE IPEICTABICHUN.
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B mporiecce obyuenns maremMaTuke B CpeJIHEM U CTapIlieM 3BEeHE IIKOJIbI BO3JeiCTBIE
Ha HeOllepaTUBHOE KOHKPETHOE MBIIIJIEHUE YYallUXCd IIPOABIACTCA IIPU UCIIOJAb30BaAHUN
Pa3IMYIHbBIX HAIVISIHBIX TTOCOOWit, THadUIbMOB, KHHO U TEJICBUJICHUS.

7K. Tlumaxke yTBepKIaeT (M 5TO YTBEpPXKJEHHE COIVIACYETCS € MHEHUSMEH MHOTUX
COBETCKUX TICHXOJIOTOB), 9YTO OIlEPATUBHOE KOHKPETHOE MBIIIJIEHUE SBJISETCs
Oosee JEWCTBEHHBIM I MMOJTOTOBKHU JIeTell K OBJIAJICHUIO aOCTPAKTHBIMU IOHSITHSIMHA.
CamocTosTe/bHas MBICUTE/IbHAS JIeATEIbHOCTD BBIJIE/ISI€TCS UMEHHO 110 MEPEe Pa3BUTUS
MIPaKTUIECKO JIedTeIbHOCTH, JiesKallleil B OCHOBE pa3BUBAIOIIEiics IICUXUKKA peOeHKa.

KonkperHoe MbINjieHuEe urpaer OOJIBIIYIO POJIb B 00pa30BaHUM a0CTPAKTHBIX
MOHATHII, B KOHCTPYUPOBAHUU OCOOBIX CBOMCTB MATEMATUYECKOTO MBINLICHNUS, PA3BUTHE
KOTOPBIX CIIOCOOCTBYET MO3HAHUIO MAaTEeMATHIECKUX abCTPaKIINAL.

[TosTomy  mcuxosorm  peKOMEHJYIOT — IMUPOKO  HUCHOJB30BaTh  Pa3JIMIHbIE
JIAJTAKTUYIeCKUe OoCcoOUsl, ¢ KOTOPBIMHU IMKOJIHLHUKU MOT'YT JefiCTBOBATH HEMOCPEICTBEHHO
B Iporecce oOyueHus. B 1esisix pasBuTUs y yUaIUXCs STONO TUIA MBIILIEHUs, TOMUIMO
TPAJIUITUOHHOTO TPUMEHEHN HAIVIAIHBIX CPEJACTB B 00ydYeHnH, HEOOXOJMMO YUUThH
MIKOJIbHUKOB OOIIIUM PacCyKIeHUSM Ha KOHKPETHBIX (YaCTHBIX) MPUMepax.

B crapmmux Kj1accax Mepa KOHKPETHOI'O B IIPOIECCE MMO3HAHUS YOBIBACT, B TO BpeMs KaK
caMO KOHKDETHOe MeHsIeT CBOI0 popMy, Ha CMeHY KOHKPETHOMY IMPUXOIUT aOCTPAKTHOE,
KOTOPOE JIOJIZKHO BBICTYTATh KakK IiejiecooOpasnoe 0000IIeHrne KOHKPETHOTO.

OcobeHHO IMOJIE3HO KCIIOJIB30BATH ITO IIOJIOKEHUE IPU BBEJIEHUU B HOBYIO TEMY.
CoeiicTBysl pa3BUTHIO Y YUAIIUXCS HEOIIEPATUBHOTO KOHKPETHOI'O MBIIIJICHUS, TOJIE3HO
IIOMHHATH O TOM, YTO IIOCTOSHHOE OOpallleHre K HArJIgIHBIM IIPEJICTABICHUIM MOZKET
MHOT/Ia OKa3aThCd BPEJHBIM. Tak, HampuMep, Ype3MepHOe yBJedeHUe HAaTJIATHOCTHIO
MIPENO/IaBaHNS Haval CTEPEOMETPHH MOXKET 3aTOPMO3UTH (DOPMHUPOBAHUE Yy YUAIIIXCS
MIPOCTPAHCTBEHHOI'O BOOOPAYKEHUSI.

AGcTpakTHOE  MBbIILIeHHe. AOCTpakTHOE  MBINIJICHHE TECHO  CBS3aHO  C
MBICJIUTE/IFHON omeparnueil, Ha3biBaeMoil abcTparupoBanueM. AGcTparupoBaHue UMeeT
JIBOMCTBEHHBI XapaKTep: HeraTHBHBI (OTBJIEKAIOTCS OT HEKOTOPBIX CTOPOH UJTH CBONCTB
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U3y9aeMoro o0beKTa) M MO3UTUBHBIN (BBIIEISIOT ONpee/eHHbIe CTOPOHBI WU CBOMCTBA
9TOrO Ke 00'bEKTA, MOJJIEXKAIINE U3YIEHUIO).

[Tosromy, abCTpPaKTHBIM MBIIIJIEHUEM HAa3bIBAIOT MBbIIIJIEHNE, KOTOPOE
XapaKTepu3yeTcss yMeHHEM  MBICJIEHHO OTBJIeYbCd OT KOHKPETHOTO
coleprKaHus N3y4aeMoro o6beKTa B M0JIb3y €ro ObIIUX CBOMCTB, MO/IJIEXKAITIX
U3y 4YEeHUIO.

A6CTpaKTHO€ MBIIIJICHUE MOXKET IIPOABJIATHCA B IIPOIIECCE O6y‘—IeHI/Iﬂ MaTeMaTHuKe:

a) B sBHOM Buje. Hampumep, paccMarpuBas B Kypce T'€OMETDHH IOHSTHE
PEOMETPUIECKOTO TeJIa, MBI sIBHO OTBJIEKAEMCsI OT U BCEX CBONCTB PEAJbHBIX TEJ, KPOME
dopMBI, pa3MepOB U TOJIOYKEHUS B ITPOCTPAHCTBE;

6) B HesgBHOM Bujie. Hampumep, mpu cuere IpeMeToB. KOHKPETHOIO MHOYKECTBA, MbI
HEIBHO OTBJIEKAaEeMCsSI OT CBOICTB KazKJ10ro; OTJE/JIbHOI'O IIpeJMeTa, IIoJiaragd, 9ITO BCe
[PEeJIMETHI OJMHAKOBBI (TOXKIECTBEHHBI ).

AbcmpakmHoe MuluaeHUe MOHCHO NOOpa3desums Ha:

1) aHaUTU4YECKOE MBIIILICHUE;

2) JIOTMY€eCKOe MBIIIJIEHNE;

3) mpOCTPaHCTBEHHOE MBbIIILJIEHUE.

1. Anaaumuueckoe — MbIUWAEHUE — TAPAKMEPUSYEMCA  YeMKOCMBIO
0MOIENBHBLT IMANO0E8 8 NOZHAHUL, NOAHBLM OCO3HAHUEM, KAK €20 CO0ePAHCAHUS,
max u npumensemuvlr onepauut. OHO npoasasemcs 6 npouecce obyuweHus
yepes:

a) anasumuyueckull cnocob dokazameavbcmea Meopem U pewerHus 3adaw
(wmobsr yanamv, Hado 3Hamb);

6) pewenue 3aday Memoodom YpPasHEHUS;

8) uccaedosaHue Pe3yabMama peweHus Hexomopou 3adavu u m.n.

B CBOIO O4€epe/Ib, HO6y}K,Haﬂ IMIKOJBbHUKOB K MaTeMaTUYeCKOM’ AeATCJIbHOCTU, YIUTECJ/Ib
MOZKET CHOCO6CTBOBaTb PAaSBUTUIO y YYIaIIUXCA aHAJIUTUICCKOI'O MbIIIJICHU .

AHa.HI/ITI/I‘-IeCKOG MBIIIJICHWE HE€ BbICTYIIa€T HMU30JIMPOBaAHHO OT JAPYI'uX BH/I0B
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abCTPAKTHOIO MBINIJIEHUST; Ha OTHAEJbHBIX 3JTallaX MBIILJIEHS OHO MOKET JIIIh
HpeBaJH/IpOBaTb HaJd TeMHn BI/I,ZLaMI/I, C KOTOpI)IMI/I OHO BI)ICTyHaeT COBMECTHO. STOT BT
MBIIIJIEHUS TECHO CBA34H C MBICJAUTEIbHOU ONepalreid aHajans3a.

2. Jloeuueckoe muluaeHue rapaxmepudyemcs ooviuHo YymeHuem 8u600UmMsb
caedcmeuss u3 O0aHHBIE NPEeInocuLIAOK, YMEHUEM BBLIYAEHATND YACTHBLE
CAYYAU U3 HEKOMOPO20 00UWEe20 MNOA0HCEHUS, YMEHUEM MEOPEMUHECKU
NPedCKa3veams KOHKPEMHDBIE PE3YALMAMbL, 000060ULGMD NOAYUEHHBLE BbLEOObL
u m.n. VI3BecTHO, YTO pa3BUTHE JIOTUYECKOI'O MBIIILJICHNS IIKOJLHUKOB B ITPOIECCE
oOyUeHns MaTeMaTUKe SIBJISETCs IIPEJIMETOM OC000i 3a00Thl yUUTEIeH U METOIUCTOB.
B mporiecce 00y ueHnst MaTeMaTHKe JIOTHYECKOe MbIIIIEHIe MPOsiBIsieTcs (M pa3BUBAETCH)
Y yUaIInuXcsl, IPeXKJie BCETO B XOJIe Pa3/IMIHBIX MAaTeMaTUIECKNX BbIBOJIOB: WH/LYKTUBHBIX
(moJtHAsT WHJIYKIMsSI) U JIeJyKTUBHBIX, B XOJ€ JIOKA3aTeJIbCTB TeopeM, ODOCHOBAHMIA
pemenus 3aja9n T.11.

3. IIpocmparcmeeHHOE MBIUAEHUE TAPAKMEPUSYENCH YMEHUEM MBLCAEHHO
KOHCMPYUpPosams  NPOCMPAHCMEEHHBIE  00PA3bl.  UAU  CTEMAMUYECKUE
KOHCMPYKUUU UYUAEMBL 00BeKMO08 U BbBINOAHAML HA0 HUMU Oonepavul,
coomeemcmaeyruue mem, Komopwvie 0oaHCHBL Obialu O6bMmb 8bNOAHEHB, HAO
camumu obsexmamu.

I13BecTHO, YTO HEBBICOKHMiT YPOBEHb DA3BUTHs HPOCTPAHCTBEHHOIO BOOODAYKEHUS
U MBIIIICHHs], YUAIUXCsS OOBIYHO sBJIACTCA 1A HUX KaMHEM I[PETKHOBEHUS IIPH
U3YyUYEHUN CTEPEOMETPHUM, TaK KaK OHO He (DOpMHUPYETCs cpasy; JJjisd ero yCIEINTHOrO
Pa3BUTHA O6bI“IHO Tpe6yeTCH KpPOIIOTJ/InBagd IIpeABapUuTe/IbHad IIOJATOTOBKaA YYaIlllUXCd.
B ompenenennoit creneHn paszBUTUIO ITPOCTPAHCTBEHHOTO MBINIJIEHUS CIOCOOCTBYET
HCIOJIb30BAHINE B OOYUCHUH TAKUX TEXHUYECKHUX CPEJICTB O0YUCHUs, KaK KHHOMDUIBMBL,
JabuIbMbI, JUATO3UTHBBI, KOJIOCKOIL.

[ITupokoe mpuMeHeHne HAIJIsIIHBIX TOCOOUIT IPU U3yUeHUN CTePEOMETPIN, KOHEYHO, B
KaKO#i-TO Mepe CHOCOOCTBYET PA3BUTHIO ¥ YUANIUXCS ITPOCTPAHCTBEHHOI'O MBIIMLICHUS (U
BOOGParKEeHN ).
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C »TuM THUIIOM MBINLJIEHUS TECHO CBA3aHA CIIOCOOHOCTH YUAalllUXCsl BBIPA3UTH IIPH
IIOMOIIN, KaKOH-JIMOO CXeMbl TOT WM MHON MaTeMaTHYeCKhil OObEKT, OIepaluy WJIn
OTHOIIECHUA ME2KTY O6”beKTaMI/I. CXeMbI7 KOTOPBIE IIPpU 3TOM COCTaBJIAIOTCA, MOI'YT UMETH
caMblii pa3HOOOpAa3HbI XapakTep.

I/IHTyI/ITI/IBHOe MbIIIIJIEHNUE

«Mmwmyuuus (aam. intuito — npucmaavroe cmampusaHrHue) — 0cobbBLY
cnocob NO3HAHUS, TAPAKMEPUIYUUTUCS HENLOCPEICTNEEHHBIM NOCTIUNCEHUEM
ucmunst. K obaracmu urmyuuuy npuHAmMo 0OMHOCUMb MaKue ABAEHUS, KaK
eHe3anHo HatidenHoe peweHue 3a0ayt, 00420 HE NO00ABABULETICSA N02UMECKUM
YCUAUAM, M2HOBEHHOE HaAXO0dHCIeHUEe eJuUHCMBEHHO 6epHo20 cnocoba
udbestcams onacrocmu, bvicmpoe u bezomuemHoe omeadvieaHUE 3AMDBICAOS
UAU  MOMUBO8 noeedeHust weaosexa u Mm.d.» B coBpemeHnHO#l megarornke
crenmpuKy UHTYUTHBHOTO MBIIIJIEHWS B €r0 OTJUYUU OT AHAJUTUIECKOTO MBIILIEHUST
nbiTajcst pacemorperh /JIxk. Bpynep. «MoxkHo 60j1ee KOHKPETHO OXapaKTepU30BaTh
AHAJUTUIECKOE 1 HHTYUTUBHOE MBIIILIeHRe. AHAJIATHIECKOE MBIIILICHIE XapaKTePU3yeTcst
TeM, 9YTO €ro OT/Ae/IbHbI€ 3Tallbl OTYET/IMBO BbIPpazKE€HbI 1 ,ZLYI\laIOHlI/Iﬁ MO2KET pacCCKa3aTb
0 HEUX JPYromMy 4ejoBeky. Takoe MBIIIeHHe OOBIYHO OCYINECTBIIAETCA ¢ OTHOCHTEIHHO
ITOJTHBIM OCO3HAHMEM KaK ero COJIEPKaHUsl, TaK M COCTABJISIONINX €ro OIepaIuii. ..

B IIPOTUBOIIOJIOZKHOCTDh aHAJIUTUYICCKOMY, MHTYUTUBHOE MBINIJICHUE XapPaKTEPUIYETCA
TE€EM, 9TO B HEM OTCYTCTBYIOT YE€TKO OIIpEIC/ICHHbIC STallbl. Ono umeer TEeHICHIINIO
OCHOBBIBATLCA, IIPpEXKJie BCEI'o, Ha CBEPHYTOM BOCIIpUATUA Bcelt HpO6JI€MI:>I Cpasy. YesroBek
JO0CTUI'aeT OTBETa, KOTOpI)II';I MOXKET OBLITH IIpaBUJIbHBIM WJIN OI_HI/I60‘{HBIM, He OCO3HaBad
Ipu 93TOM (eC.HI/I BOO6HI€ TaKoO€ OCO3HaHHe KHMeeT MeCTO) TOT IIponecc, ITOCPEACTBOM
KOTOPOT'O OH IIOJIYy49H1JI ncKoMbIil oTBeT. OOBIYHO NHTYUTHUBHOE MBIIIJICHIE OCHOBLIBACTCA
Ha SBHAKOMCTBE C OCHOBHBIMM SHaHUAMU B ,ZLaHHOﬁ 00JIaCTH U C UX CTPYKTypOﬁ, 1 9TO JaeT
€MY BO3MOZKHOCTHL OCYHIECTBJIATHCA B BUIAE CKa4YKOB, 6I>ICTpI)IX IIepexoa0B, C IIPOIIYCKOM
OTJEJ/JIbHBIX 3BE€HLEB; 3THU 0COOEHHOCTHU Tpe6yIOT IIPOBEPKU BBLIBOJOB aHaJIUTUICCKUMU
CpeacTBaMu — MHAYKTUBHBIMHA WJIA JC1YKTUBHBIMI».
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B mporiecce TpajuImoHHOIO MIKOJBLHOIO OOyUYeHUsl MaTeMaTUKe HHOTJA OCHOBHOE
BHUMAHUE yJeJIdeTcs TOYHOMY BOCIIPOU3BEIEHNIO MIKOJIBbHUKOM MOJIYYeHHBIX UM 3HAHUIL.
[TosToMy HepeJIKO CBOEOOPA3HBIN OTBET OJIAPEHHOIO YUaIlerocsd MEeHUTCSd MEHbIe, YeM
XOPOIIIO 3ay4YeHHBINl OTBET Jpyroro. B mepBoM cirydae, XOTs ydYalluiicss He B COCTOSHUN
YeTKO W3JIOKUTh XOJ| CBOMX MBbICJIEH, OH HPUXOJUT K IIPaBUJIbHOMY DPe3yJIbTaTy,
II0Ka3bIBag XOpolllee YMeHUe IIPUMEHATh CBOU 3HAHMS, BO BTOPOM — ydYallluiicd MHOI'O U
[IPaBUJILHO TOBOPUT, HO TI0 CYIIECTBY HE YMEET I0JIb30BAThCS MOHATUIMU, BbIPAZKEHHBIMU
B €r0 pedvd.

[eomeTpudeckoe BooOpazkeHue, WM, KaK TOBOPST, <«T'€OMETPUYeCKas WHTYUIUI»,
urpaet OOJIBIIYIO POJIb IIPU HUCCIEI0BATE/ILCKON paboTe IMOYTH BO BCEX pasjesiax
MaTeMaTHKH, JTayKe CaMbIX OTBJICYECHHDBIX. B 1IKoj1€ 00BIMHO ¢ 0COOEHHBIM TPY/IOM JIAeTCs
HaIJISTHOE IIpeJICTaBJIeHne IPOCTpaHCTBEeHHbIX ¢uryp. Hajo, Hampumep, OBbITH yiKe
OYEHBb XOPOIIMM MATEMATHKOM (TI0 CDABHEHUIO ¢ OOBITHBIM IITIKOJILHBIM YPOBHEM ), YTOOBI,
3aKpbIB IJla3a, 0e3 uepTexKka sICHO IIPeJICTaBUTh cebe, KakKoil BUJ MMeeT IiepecevdeHne
MTOBEPXHOCTHU KyDa C TJIOCKOCTDBIO, TIPOXOJIAIIE depe3 MeHTP KyOa U IMepreH UK yJIAPHOMi
OJHOMN M3 ero auaroHaJeln».

B mporiecce 06yueHnst MaTeMaTUKE CJIEyeT BCAIECKU TIOONIPITD Y YIAIIUXCs JKEJTaHIe
U crnocobHOCTh K Jlorajke. IIpm 3ToM cieayer Kaxkplii pa3 obpalnaTh BHUMaHUE
YUAIUXCSA HA TO, 9TO KazKJas FUII0Te3a, BLIIBUHYTast IIPU HOMOIIU JOTAIKH, Hy7KIAeTCs
B IIPOBEPKE Ha MPABJIONOJI00HOCTh U B 000CHOBaHUU (ecjin OHa He GyJieT OlPOBEPIHYTHI
KaKUM-JIO0 [TPUMEPOM ).

NuaTynTuBHOE MBINLJIEHHE HEPEJIKO IPOABILIETCI B IPOIECCe yMO3aKJIIOUEHUN 10
AHAJIOTUH.

PYHKUUOHANBHOE MBIUWAEHUE, TAPAKMEPUSYEMOE 0CO3HAHUEM OUHAMUKY
06UWUT U YACTIHBIT COOMHOWEHUT MEHCOY MATMEMAMUYECKUMU 00BEKMaAMU
UM UT CBOUCBAMUY (U YMEHUEM MO UCTLOABI0BAMD), APKO NPOASAAEMCS
68 c8aA3U € u3ydenHuem o00Hol u3 eedywur udelli WKOABHO20 KYPCQ
Mamemamury — udeu GYHKUUU.
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Hauboaee xapaxmepHbimu wepmamu PHYHKUUOHAADHO20  MBIULAEHUS,
ABAAIOMCA:

a) mnpedcmasaenue mamemamuyeckur obsexkmos 6  deudicenuu,
U3MEHEHUU;

6) onepayuonHo-deticmeerHvlli NOITO0 K Mmamemamuieckum @axmanm,
onepuposarue NPUYUHHO-CAEICTMBEHHBIMU CEA3AMU;

8) CKAOHHOCTD x codepatrcamenvHbviM UHMEPTPEMAUUAM
MAMEMAMUYECKUT  HaKxmos, MNOBBIULEHHOE BHUMAHUE K NPUKAAOHBLM
acnekmam Mamemamuruy.

O,ZLHI/HVI n3 CPEeACTB pa3BUTULA beHKL[I/IOHa.HbHOFO MBIIIJICHUA MOT'YT CJIY2KUTH CUCTEMBI
3aJa9 Ha MaTeMaTHUYeCKO€ BbIpazK€HHE U HCCJ/ICJOBaHUE KOHKPETHBIX CI/ITyaﬂ;I/Iﬁ C AdPKO
BBIDAXKEHHBIM «(DYHKIIMOHATIBLHBIM COJICPIKAHUEM ».

B obmem cirydae perienne Takoit 3a/1a1n COJIEPAKUAT B cebe TpU MOMEHTA:

1. B usygaemMoM $IBJIEHUU BBIJE/SIIOT OCHOBHBIE, CYIECTBEHHBIE CBsI3H, OTOpaChIBast
BTOPOCTEIICHHBIE, HECYIIECTBEHHBIE JETajl, BBOJAT PA3JUIHOIO POJA YIPOUICHUS U
JIOTIY ITIEHUSI.

2, CBﬂ3aB O6'beKTbI, BBICTyIIaOIliue B HU3y4YaeMOM sdBJICHUMU, C YHCIIaMH WJIAU
FeOMETPUIECKIUMU 00pa3aMu, MEePEeXOJIAT OT 3aBUCUMOCTENH MEXKJIy STHUMU OObEKTaMH K
MaTeMaTHICCKUM COOTHOIIEHUsIM — bopMmysiaM, TabjiuramM, rpadpukam.

3. Ilomyuennble MareMaTHYECKHE COOTHOIIECHUS WUCCJIEAYIOT, TOJB3YsICh YiKe
U3BECTHBIME, BHIPAOOTAHHBIMU U U3YUEHHBIMU MaTEMATHICCKUME IIPABUIAMHU JEHCTBUI
HaJ HHUMH, a DPe3YyJIbTaTbl HCC/IEJOBaHUA HNCTOJIKOBBIBalOT B TEPpMHHaX MW IIOHATHUAX
n3yda€eMOro dABJICHUA.

M3BecTHO Tak»Ke, UTO Hapsiy € 3ajadeil pasBUTHSA JIOTMYECKOTO MBIIIJIEHUS,
COCTABJIAIONIEH OJHY W3 3ajad O0ydeHUs MaTeMaThuKe, B IMKOJbHOM OOYYEeHUU JIOJIZKHA
pemaTbcs He MeHee BajkKHasi, XOTd W Oojiee oOImasg 3ajada - 3ajada BOCIUTAHU
jgormveckoir  rpamorHocT. CozepKaHue —IMOHATHS — «JIOTWYeCKass TPaMOTHOCTH»
JOCTaBJIAIOT TaKHWE JIOTUYECKHE 3HaHUdAd W YMCEHHA, KOTOPBLIEC [JalOT BO3MO2KHOCTD
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JIJIS. YCIEITHOTO O0yYeHUsl B INKOJe, JJisd JaJbHeHInero ooydaeHuss u caMooOpa30BaHusd,
JIJIsI YCIIEITHO# OOINEeCTBEHHO IIOJIE3HOW IMPAKTUYECKON JAeATEeIbHOCTH U IIOBCEIHEBHOM
xu3uu. Ncenepoanns JI. Hukosbekoil mokaz3asm, YTo OT BBIMYCKHUKOB CPEeJIHEH IIKOJIbI
TpebyeTcd OBJIaJIEHAE CJICIYIONUMEA JIOTHICCKUMUA 3HAHUAMU U YMEHUSIMU: yMEHUA
OIIpeIe/IITh W3BECTHBIE IIOHSTHSI, KJIACCH(PUIMPOBATH, IIOHUMATh CMBICJ OCHOBHBIX
JIOTHIECKUX CBS30K, PACIO3HaBaTh JIOIMIECKYI0 (DOPMY MaTeMaTUICCKUX IPEII0KEHNI,
JIOKa3bIBATh YTBEPK/ICHUS 1 OOHAPYKUBATH JIOTUIECKHUE OITUOKN, OPraHN30BbIBATH CBOIO
JeATEJIbHOCTb B COOTBETCTBUM C BHYTPEHHEN JIOTMKON CHATYyallil, MBICJIUTh KPATUYECKH,
MOCJIEJIOBATEABHO, YETKO W IIOJIHO, BJIQJETh OCHOBHBIMU MBICJUTEIBHBIMA IIPUEMAMMU.
Herpynno obOHapyKuTb, 9YTO B MOHATHE JIOTUYECKOW I'PAMOTHOCTU BKJIAJIBIBAIOTCS
HE TOJILKO COOTBETCTBYIOIIUE 3HAHUS W yMeHUs, HO U CHOPMUPOBAHHOCTH MHOTHX
KadecTB HAyvHOro MbllLIeHUs. [losTomy 3ajiaua BocHUTaHUSA JIOTUYECKONW I'PaMOTHOCTH
IIPaBOMEPHO paccMaTpPUBaeTCs KaK BayKHBIN 9/IeMEHT O0IIeil KyJIbTYPhl MbIILICHUSI.

PaszBuTne ke JIOrm4ecKoro MbIIIJIEHUS YUAIUXCS B IIPOIecce 00ydIeHUsT MaTeMaTHKe
€CTh, IPE¥XKJIEe BCETO, PA3BUTHE TEOPETUYECKOTO MBIIIJIEHUS, KOTOPOE IPEJICTABIISIET
coDOIl OJIMH W3 BaKHEUINX acIeKTOB PA3BUTHA JUAJEKTHYECKOrO MBbIIIeHus. B
caMoOM Jiejle, He TOJbKO B XOJle OOydeHHsl W Pa3BUTHS, HO M B XOJIe BOCIUTAHUS,
n B ocobeHHOCTH B Tpolecce (HOPMUPOBAHUSA JINAJTEKTUKO-MATEPUATUCTUIECKOTO
MUPOBO33PEHNUS IIKOJIHLHUKOB, IIPEJIIOIAraeTcs IeeHalpaBieHHas padboTa yIuTesis 1o
Pa3BUTHUIO JIOTUYECKOTO MBIIJIEHWsI, OCHOBAHHAd HAa CAMOM COJIEPYKAHUHU y4eOHOTO
MaTepuasa u ero mMeromojornu. KoHedHbIM mTOroM o0yueHms Jr060My mpeamery (B
TOM 9YHCJIE U MaTeMaTHKe) JIOJKHO ObITh IOJBE/IeHHe yJalluxcs K HauboJee oOIuM
dmtocodcknm BbIBOIaM 0 BHjIax U hopMax cyliecTBoBanus Marepuu. [Ipu sTom BaxkHO,
YTOOBI STU BBIBOJALI U OOOOINEHMS OBLIM CJAEJIaHbl CAMUMU YYAIIUMUCH B IIPOIECCE
Pa3MBbIIIEHNs HAJT JIOTUKOW Te€X WJIM UHBIX ITOCBLIOK U CJIEJICTBUN, B IIPOIECCE U3YUEeHUA
KOHKPETHOT'O y4IeOHOIO MPeIMETa, IO PYKOBOJACTBOM YUUTEIS.

B cocraB mMaremMaTrmdyeckoro MBINLJIEHUSI BKJIIOYAIOTCA MbBICJIUTEIbHBIE
yMeHu4d, aJleKBaTHBbIe N3BECTHBIM MeTOoJaM HayvIHOTI'O IIO3HAHUAD. B
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MPaKTHUKe OOyYeHHs MaTeMaTHKe OHHM BBICTYIIAIOT HE CTOJIBKO KakK
METOAbl MaTEMATUYECKON JIesITeJIbHOCTH, CKOJIbKO KaK KOMILJIEKC CPEJICTB,
HEeOOXOAMMBIX JIJId YCBOEHUsl YyYallUMHUCA MAaTEMATUKNU W Pa3BUTUA Yy HUX
KAQ4vecTB, IPUCYNINX MATEeMaTUYECKOMY MBbIIIJIEHUIO. DTU MbICJIUTEIbHbIE
yMeHHusi MOTYT NposiBUThCs (M opMUpoOBaThCs) B ODyUYeHUM HA YyPOBHSIX
SMIUPUIECKOTO U HAYYHO-TEOPETUYECKOTO MbIIIJIEHHUS.

Hapsimy co crenudukoii mMareMarmdecKoro MBIILIEHUS CIPABEINBO Pa3IndaTh
crennuky (HU3TIECKOr0, TEXHUIECKOr0, TYMAHUTAPHOIO U JPYTUX BUJIOB MBIILICHUS.
Umenno B cuiay 97oif crenuduku B OpoIecce MO3HAHWS KOHKPETHBIX HayK (U
00yueHNsT KOHKDETHBIM y4YeOHBIM [peJMeTaM) aKTHBU3UPYETCsl Pa3BUTHE TOIO WJIH
MHOTO KOMIIOHEHTa MBIILIEHds] BOOOIIE, YCHJINBAETCH POJIb TOIO WM WHOTO IMpUEMa
MBICJINTEIbHON J1eATEIbHOCTH, TOTO WX NHOT'O MEeTOJIa IIO3HAHUA.

DopMupoBaHUE MAaTEMATHIECKOTO MBIIIIJIEHUS IIIKOJbHUKOB MPEJIIOJIaraer,
TakuM o0Opa3oM, IleJIeHAIIPABJIEHHOE Ppa3BUTHE HA MOpeJMeTe MAaTeMATUKU
BCEX KAa4YeCTB, IIPUCYIIMX €CTECTBEHHO-HAYYHOMY MBbIIIJIEHNIO, KOMIJIEKCA
MBICJIUTEJbHBIX YMEHUM, JieXKallluX B OCHOBE METOJI0B HAYYHOT'O IO3HAHUH,
B OpraHm4yeckoM eJWHCTBe ¢ «(¢GopMamMu IIPOSIBJIEHUS  MBIIIJIEHUH,
00yCJIOBJIEHHBIMHU cIiennpuKoii caMoii MaTeMaTUKu, C MOCTOSHHBIM aKII€EHTOM
Ha pa3BUTHE HAYYHO-TEOPETUIECKOIO MBIIIJIEHUS.

B mporiecce oby1enusi MmaremMaTuKe €CTECTBEHHO YJIEIITh 0c000€ BHUMAHIE PA3BUTHUIO
y yYalluXcsl KadecTB MbIIJICHNs, CIEIUMUIHBIX I MBIIIJIEHUs] MaTeMaTHIeCKOTro.
IIpr ycmoBum, dro mpoOjIeMe Pa3BUTUS MBIIUIEHNS IMKOJIBHUKOB IIPU HU3YUYEeHNN
JIpyrux y4YeOHBIX TpeaMeTa OyleT yAeJeHO JOJKHOe BHUMAaHWE, OIaCHOCTH
OJIHOCTOPDOHHETO DPA3BUTHs MBIIUJIEHUS TIKOJLHUKOB He BO3HUKaeT. Pa3BuBaroree
oOydeHne, OCYIIECTBIIEMOe IPU U3YUYEHUU JPYTUX YUEeOHBIX IIPEJIMETOB, HEU30€KHO
IIPUBEJIET K YCUJIEHUIO PA3BUTHAA T€X KOMIIOHEHTOB MBIIIJIEHUS, KOTOPbIE C TOUYKU 3PEHUS
MaTeMaTHIECKOTO 00pa30BaHUsl CUNTAIOTCS BTOPOCTEIIEHHBIMU.

OpI‘aHI/ILIeCKOQ codeTaHnue n IIOBBIINICHHAad aKTHUBHOCTDL pa3HOO6pa3HbIX KOMIIOHCHTOB
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MBIIIIJIEHUS BOOOINE U PA3JIMIHBIX €r0 KadeCTB IMPOSBIAIOTCI B OCOOBIX CIIOCOOHOCTSAX
JaIoOIInX OCyHIECCTBJIATH AedTeJIbHOCTD
TBOPYECKOI'O XapaKTepa B CaMbIX pPa3HOOOpa3HbIX 00JIACTAX HAyKH, TEXHUKN
U Tpom3BoJicTBa. Tak Ha3biBaeMble MaTeMAaTUYeCKHe CIHOCOOHOCTU - 3TO
onpeesieHHAss COBOKYIMMHOCTh HEKOTOPBIX KAa4dYeCTB TBOPYECKO! JIMYHOCTH,
cdhopMupoBaHHbIX (M IIPUMEHsIEMBIX) B MPOIECCE MATEMATUYIECKO
nearesibHOCTU. (COBOKYIIHOCTH CIIOCOOHOCTEH, MPHUCYIUX TBOPYECKOH JUIHOCTH,
peain3yeMbIX B IIPOIECCe MBIILIEHNS, HA3bIBAIOT TBOPYECKUM MBIIIJIEHUEM.

YeJIOBEKa, €My BO3MO2KHOCTL  yCII€HIITHO

B IocJsie/inee BpeMd B 06pa30BaHI/II/I yaeJiddeTcd IIOBBINIEHHOE BHUMAaHHE BOIIPOCY
O pa3BuTUN AUBEPIreHTHOI'O MBbIIMIJIEHUA YYallluXCd U HX CIIOCOOHOCTH peniaTb
HeCTaHTapPTHbIC 3a/a4u. CriocobHOCTD BSaHNIOﬂeﬁCTBOBaTb B COBPEMEHHOM O6I.[L€CTB6 n
OPHUEHTHUPOBATHCA B IIOCTOAHHOM IIOTOKE MGHHIOHLGI'?'ICH I/IH(l)OpMaU,I/H/I ABJIAIOTCA BazKHBIMMN
COCTaBJIAIOIIMMU  JIJIZd Pa3BUTUA CaMOCTOATEJIBHOI'O, KPUTHUYECKOI'O MW TBOPYECKOI'O
MBIIIJICHN A . COBpeMeHHble ycjaoBud pPa3BUTUA O6H.[€CTB& HEPa3PbIBHO CBA3aHBI C
IIOCTOAHHBIMU U3MCHEHUAMM, KOTOPLIE 3aTparuBaioT BCE CCbepr 2KNSHH.

ITouarue KOHBEPIreHTHOI'o MbIIIJIEHUA B IIeJarornkKke m rcmxoJjiormum

B ncuxonorum  MbIINIJIEHWE OTHOCAT K  BBICIHIAM
ICUXUYECKUM IIpOIleccaM; €ro CyYTh 3aKJI04YaeTcsd B IOPOXKJIEHUU HOBOI'O
3HAHWS HA OCHOBE TBOPYECKOIO OTPa>KEHWs M MPeoOpa30BaHUSA YE€JIOBEKOM
AeiicTBuTebHOCTU. Jlormiyeckoe MBIIIJIEHNE — 3TO MBICJIUTEJIbHBIN IIpoOIiecc,
HalpaBJIEHHbIA Ha pellleHre KOHKPETHBIX 33aJia4 IIPpU HOMOIIY NPUMEHEHUs
W aHaJu3a IoJiydyeHHbIx paHee 3HaHWil. [lcuxosior P.C. HemoB paccmarpubait

ITIO3HaBaTeJIbHBIM

MBIIIIJIEHAE KaK COBOKYITHOCTH IOCJIEIOBATEIbHBIX JIOTHIECKUX OIlepaIinii:

1) aHasm3 — MBICJEHHOE JpOOJICHHE TpeiMera WJIN sIBJIeHHsl Ha OIpeJeeHHbIe
COCTaBJIAIONIUE, OJIarojapsi KOTOPBIM MbI BbIJE/IAEM Pa3/JndHbIe J0KA3aTEIbCTBA,
00bsICHEHUsI, TEOPUU U THIIOTE3HI;

2) cuHTE3 — MBICJIEHHOE COEJMHEHMEe OTJIEJIbHBIX YacTeil MpPeMeTOB U sIBJICHUil B
€JINHOE TIEJIOE;
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3) obobirenne — 510 06bEIMHEHNE U CBA3bIBAHUE [TPEJIMETOB U sIBJICHUIT MEXKIy COOOI;

4) cpaBHEHUE — 3TO MPOIECC YCTAHOBJIEHUS CXOJCTBA U PA3IMINS MEZKLY [IPEIMETaMu
U SIBJICHUSMU PEAJHLHOTO MUPA;

5) KOHKDETH3aIUs — ITO MPEJICTABICHIE Yero-IM00 eINHIIHOIO, 9TO COOTBETCTBYET
TOMY WJIK UHOMY TOHATHUIO MJIK OOOOIIEHHOMY TOJIOYKEHHIO.

Amepuranckuii  ncuxosor  JIxkoit  'midopm  BBOIUT  HOBOE — MOHATHE — —
KOHBepreHTHOe MbinuteHne. «Ilox KOHBepPreHTHBIM (JIOTMYECKHM) MBbIIIJIEHUEM
MMOHNMAETCHA TIONCK €JIMHCTBEHHOro pelneHusi. Eciam roBopuTb KOPOTKO, MO,
KOHBEPIreHTHBIM MBINIJIEHEM ITOHUMAaETCs JIMHEITHOE, JIOTUYeCKO€e MBIIIJIEHUE,
nmpeJnoJaraioiiee OJHO €eIWHCTBEHHOE IIPaBUJIBHOE pellleHne IpobJeMBbl.
Nmenno stor tun wmbiutenus Jxoit ['mndopn cesasbiBaeT ¢ mokazarenem 1Q u
KJIACCUYECKUM MeTOJoM TpernofaBanusi». [lo muenmio mcuxosiora /JIxk. I'miadopra,
KOHBEPIreHTHOEe (JIOrMYeCKOe) MBIIIJIEHNE OCHOBBIBAETCS HA AHAJIUTUIECKOM
paccykJieHnu, KOTOpoe IIpearoJiaraeT HaJudne 4YeTKOW U KOHKPETHOM
Jorudeckoii mpobdsembl. CorjiacHO 9TOMY OIPEJIEIEHNI0, KOHBEPI'€HTHOE MBbIIIICHHE
[P pelieHnu npobJIeMbl MHTEPECYIOT YCJIOBUS, IPUHIIAIILI U TIPaBUJIa, OCHOBAHHBIE HA
paccyxkjaeHugax. J[aHHBII THI MBIILICHUS BBIPAXKAECTCH B OPraHU3AIMH MBICJIUTETHHON
olepalyi, KOTopas OCHOBBIBAETCA Ha YETKUX BBIBOJAX, JIOKA3YEMOCTU U KOPPEKTHOCTH.
KonBeprenTHoe (JIOrMYECKOe) MBIILJIEHHE SIBIAETCH BaXKHBIM 9TAlOM B IIPOIECCE
[MO3HAHMS OKPYyzKaloleil JIefCTBUTEIbHOCTH U pa3BuTusi JaudHoctr. CrIocoOHOCTH
JIOTUYECKU MBICJUTH IO3BOJIAET YeJIOBEKY OCO3HABATH JIEMCTBUTE/IHHOCTH, HAXOJUTH
U ONpPeJeTdTh CBA3U B IpEIMeTax W ABJIECHUAX, JeJaTh yMO3aKJ/IIOYEHUsI, PEIaThb
pa3uvHble IPAKTHYECKUE U HAay4YHbIEe 3a/a49i, (DOPMYJIMPOBATH U IMPOBEPATH TMIIOTE3bI,
JIOKa3bIBaTh U OIPOBEpPraTb BCe Te€ WJEU, KOTOPbIe HEOOXOIUMbBI JIJI  YCIEITHOM
JIeSITeJIbHOCTH Y€JI0OBEKa B JIIOOOM BO3pAaCTe.
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IlonsiTne «/MBEPreHTHOE MBIIIJIEHNUE» TaKyKe BBEJ aMEPUKAHCKHUI IICUXOJIOr
JIzxoit ['mndopa. O paceMaTpuBall ero Kak 00Jjiee COBEPIIEHHOE MBIIIIEHIE, OTHOCAIIEECS
K HamboJiee TPOAYKTUBHBIM opmam Mbimutennd. Jk. ['madopa ompenenms, [To
CIIOCOOHOCTD K JINBEPTEHTHOMY MBIIIJIEHUIO CBA3aHA C PA3BUTHEM B HEM CJIEJYIOIINX TN
CIIOCOOHOCTEIA:

1) 6ersiocTh MBINILJIEHUS — CIIOCOOHOCTH OBICTPO I€HEPUPOBATH ODECKOHEYHBI
IMOTOK Meii 1 BO3MO>KHBIX PeIleHni];

2) rmOKOCTHL MBIIIJIEHUSI — CIIOCOOHOCTDH HaxoAuTb W JIIPUMMEHATDb
pa3H006pa3HLIe IIoAXOoAbl M CTpaTeruu 1Ipu peneHun 3aatq;
3) OPpUT'MHAJIbHOCTDb MbIIIJICHUA — CIIOCOOHOCTD CO3/1aBaTb HOBbIE,

YHUKQJIbHbIE U HEOObIYHbIe uJien W penienus. VIMeHHO 3Ty cHOCOOHOCTBH
Hx. I'mndopa cauran Hanbosiee 3HAUMMOIA;

4) pa3paboTaHHOCTH MBIIILJIEHUsS] — CIIOCOOHOCTH CO37aBaTh HOBBIE HEU
aJeKBAaTHO IIOCTABJIEHHOW 3ajiave;

5) CHCTEMATUYHOCTb MBIIJIEHUSI — CIIOCOOHOCTH OXBATUTH BCE MPOOJIEMBI
OJHUM B3IJISIIOM.

I[lo wMHeEHHIO aMepHKaHCKOro Icumxojora oOpuka Ppomma, AUBEPreHTHOE
MBIIILJIEHIE — 3TO AJbTEPHATUBHOE MbINLJIEHNE, B OTJNYMUE OT JIOTUKM OHO
MPOABJIIETCS B 3aJlaYax, MMEIOMINX OJHO yCJIOBHE M OeCKOHeYHOe MHO>KECTBO
peIeHnii.

9.I1. Toppenc ompenenna AUBEPreHTHOE MbIINLJIEHNE KAaK THII MbIIIJICHNS,
KOTOPBIii CIIOCOOCTBYeT TIIOMCKY HEOpAWHAPHBbIX uJeil, HalpaBJIeHHBIX
Ha pa3BUTHE WNCCJIeJOBATEJbCKOIO MHTEepeca M HeCTaHJAPTHBIX dopM
nearesbHocTu. .II.  Toppenc cpaBHuBaeTr  JAUBEPreHTHOE  MBIILIEHHE  C
KPeaTuBHOCTbHIO, KOTOpasi BKJIIOYAET B cebsl CjeyIOIIe Tanbl:

1) moBbIlIeHHAs] YyBCTBUTEIBHOCTH K MpPOGJieMaM;

2) HaXOXKJEeHNE U OmpejieJIeHne MPOsJIEMBI;

3) momck peliieHns TPOOJIEMBbI HA OCHOBE BBIJBUHYTBIX IMPEIITIOJIOKEHUIA;

4) mpoBepKa U OIPOBEPXKEHVE BbIABUHYTHIX IIPE/IIOI0XKEHMIA;

5) dopMysIMpOBKa BBIBOJIOB M PE3YJIbTATOB PEIIEHUS.
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M.A. XosogHasi TPOBOAWT Mapajieb MeXKy JUBEPIeHTHBIM W TBOPYECKUM
MbIriearneM. OTmanTeibHas 0COOEHHOCTh TBOPYECTBA — ITO BBIXO/I 38 PAMKHU CHCTEMBI,
HAXOK/IEHNE WJIM CO3/IaHIe HOBOI'O MPOJIYKTA, MOMCK HOBBIX DEIIeHMIA.

K.B. /Ipsa3ryHoB onmchbIBaeT JIMBEPrEHTHOE MBINMIJIEHAE B KadeCTBE KaTaJl3aToOpa
Pa3BUTHs HCCJIEIOBATETHCKOIO TTONCKA, CIIOCOOHOCTH aHaJM3a MaTepuaja U Pa3BUTHA
HOBBIX HampaJjenuii mo nemy. OH BbIJIEINI CJIeyIoNne KPUTEPUU JTUBEPTEHTHOCTH:
1) 1[eJIoOCTHOCTP W  CHCTEMHOCTb; 2) pedJIeKCUBHOCTb W OIEHKA;
3) MHHOBAIMOHHOCTH; 4) KPUTUIHOCTh; 5) rMOKOCTb U IIPOJIYyKTUBHOCTb.

Ucxons u3 anaimsa o MOHATUU «IUBEPIEHTHOE MBIIIJIEHUEY, Mbl HAOJIIOIaeM TO, UTO
MHOTHE yYI€HbIe OTOXKJIECTBJISAIOT JAHHBIA TUI MBINIJIEHUS C MOHATHEM <KPEATHBHOCTHY
u «TBOpYecTBO». Ho Tak st 310 Ha camoMm jese? C OHOI CTOPOHBI, U JUBEPIE€HTHOCTD, U
TBOPYECTBO, U KPEATUBHOCTDH CIIOCOOCTBYIOT PA3BUTUIO MCCJIEIOBATEIHCKOTO MOBEICHMS.
C apyroit CTOPOHBI, B OTJIMYHE OT KPEATHBHOCTU U TBOPYECTBA, JUBEPreHTHOE MBIIILJIEHUE
COCTOUT U3 HEKOTOPOI'0 MHOXKECTBA WJieli, OOJIbIast 9acTh U3 KOTOPBIX MOXKET OKa3aThCsl
OaHaJbHON M HENPOJYKTUBHOI. B pe3ynbrare Mbl HaO/IIOMaE€M, 9TO Y€JIOBEK, Y KOTOPOI'O
Pa3BUTO JINBEPreHTHOE MBIITIJIEHUE, TTHITAETCS HANTH MHOZKECTBO PEIEeHMIT OJTHO 1 TOi yKe
3aJiaan. Takue JUIHOCTH CBOOOIHBI OT CTEPEOTHUIIOB U CIIOCOOHBI IIPUIyMaTh HHTEPECHBIE
U HeCTaHJAPTHBIE WJIEN, YTO TaK BayKHO M aKTyaJbHO HA CErOJHANIHUI JleHb. TaknM
00pa3oM, JIMBEPreHTHBIM MOXKHO Ha3BATh OCOOBIN BUJI MBIIIJIEHNUS, KOTOPHIM 00J18/1a10T
TBOPYECKUE JITTHOCTH.

B3aumocesadv KoHBEP2EHMH020 U OUBEP2EHIMHO20 MDBIWAEHUS NPU
peweruu 3adaw. Ilpu paccMOTpeHUEM TMOHATHN <«KOHBEPI'EHTHOE U JIUBEPIEHTHOE
MBIIIJIEHIEe» BO3HWKAaeT BOIPOC: «UTo Ke BaKHee — KOHBEPIE€HTHOE WJIN JIMBEPTeHTHOE
MbIrIerre?». [y orBeTa Ha JAHHBIN BOIPOC JIJIs Hadasa pasdepeMcs B MeXaHU3ME U
cxeme perrennd 3aja4. C mouku 3peHus KOHBEP2EHMHO20 MBIULAEHUSA, NPOUECC
peweHus 3a0a% 3a4KANOUAEMCA 8 YEMKOM U A02UHECKOM U3YHEeHUU TLPObAeMbL,
cmoawet neped 4eA08EKOM, PaAcCMOmMpeHue Komopol npoucrodum 3a CHem
maxur onepauul, KAK aHAAU3, CcuHme3, abcmpazuposaHue, cpasHeHrue,
obobuweHue, Kaaccupurauus u Kame20pu3auus.
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ApI/ICTOTeIIb yTBEP2KIaJl, YTO MBbICJIUATE/IbHasdA CHCTEMa OCHOBaHa Ha CJIEIYIOMINUX
OlIepalugx:

® aHaJIN3e;

® CYXKICHUAX]

® JI0BOJIAX;

® KPUTHUKE.

XOTH JaHHad CXeMa 1 CHOCO6H& pemuTb MHO2KECTBO HalllUX 3a/Ja'd, Ha IIPaKTHUKE
BCe-TaKMU CYIIECTBYIOT HpO6.TI€MbI, IIPUYINHY KOTOPBLIX HEBO3MO2KHO HaﬁTI/I, OCHOBBIBa4ACh
Ha CBOMX 3HaHUAX M ITPOIIJIOM OIIbITE. NmMenno na 3ToM sTamne BOZHUKAECT HOTp€6HOCTB
HCKaTb, Ky/Jla HWATH JaJ/iblIe, OCTaBUB Pa3MbIIIJICHUA O IIPUYMUHE. BOJII)HII/IHCTBO Halllnx
pobJjieM He MOTYT OBbITh PEIIEeHbI ¢ TOMOIIBIO OJHON ITPOCTON JIOTUKU, ITOSTOMY MbI
HYy>XK1aeMCdA B TBOPYECKOM IIOJIXO/IE.

KOHBepFeHTHOMy MBIIIJIEHUIO HeJ0CTaeT TBOp‘{eCKOfl n COSI/I,H‘aTeJH)HOI'/JI QHEPI'un, Ha
ITOMOIIb HAM TPHUXOJNUT JuBepreHTHoe MblieHne. C Ipyroif CTOPOHBI, COBEPIIEHHO
UT'HOPUPOBaAaTb KOHBEPI'€HTHOE MBIIIJICHUE TO2KE HEJIb3d. BG,Z[I) BbIJIBUTI'ad 66CKOH€‘-IHO€
9unCJIO Hﬂeﬁ, MO2KHO TaK M H€ OIIpedeJIMTbhCA, KaKOe M3 HHX IIOMOXKET HaM B pelnIeHUuUnu
IIOCTaBJIEHHOMI 3a/Ja41. HOSTOMy JAUBEPreHTHOE MBINIJICHNME B OTPbIBE OT KOHBEPI€HTHOI'O
HEBO3MOXKHO U 6y,ILeT COBEpPIIEHHO HEIIPOAYKTHUBHDBIM. B pe3yJibTaTe BSHHMO,I[efICTBI/IH
KOHBEPIreHTHOI'o 1 JMBEPIreHTHOI'O MBIIIJIEHU A ITPOIEeCC pelleHunusd 3adaY 6y;[ET
BBITJVISIETh CJIEAYIOIIUM 00pa3oM:

1. IHocmanosxa wueau. Ha Jdanmnom smane wenosex pewaem,
Pe3YALMAIM OH TOUEM NOAYHUMD 8 Umoze.

2. Anaau3 cumyauuu — NPouecc 0CoO3HAHUAL NPObaeMB. U NompebrHocms 8
NOUCKE peweHUus.

3. Ilouck eapuanmos — 39mo 3dmMan MNOUCKA B03MOHCHHIL peuweHut
npobaemsvl, a MakrHce pa3pabomra aAbMEPHAMUBHBLL U HOBBLT UJET.

4. Bwbop onmumaabHo20 peweHus — Ha O0AGHHOM 3IMane v4eaosek
NPUHUMGEN PEWEHUE U 8bLPAbaMBIEAETN AUHUIO C80€20 NOBEIEHUS.

5. JeameavrHocmsd —  3GKAMNOUYUMEABHBIT  IMan, OCHOBAHHBIU  HG
BONAOULEHUY, UDEU 8 HCU3HD U PEGAUIAGUUU NPUHAMO20 PEULEHUS.

xaxotli
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Anajmsupyst JaHHYIO CXeMy, Mbl Ha0jioZaeM, 4YTo Ha odramax 1, 2, 4 u
5 SaﬂeﬁCTBOBaHbl KOMIIOHEHTBI KOHBEPI€HTHOI'O MBbINIJICEHUA, a Ha TPETbEM 3ITalle
JeJIOBEK IOJIKJ/II0YUAaeT TBOPUYECKMII IMOMCK W MCCJIEIOBATEIHLCKIAE CIIOCOOHOCTH, 3aIlyCKas
MeXaHU3MbI JUBEPIreHTHOTO MbINIeHus . /laHHas cxema JeMOHCTPHUPYET B3aWMOCBSI3b
KOHBEPIE€HTHOIO ¥ JUBEPreHTHOTO MBIINIJIEHUSI I[IPU PelleHnn 3ajad. KpeaTuBHOE
MBIIILIJIEHE UTPaeT OOJIBIIIYIO POJIb B Pa3BUTHUM YeJsioBeKa u odOrectBa. Jloau,
o0J1a/1aro1e CIIOCOOHOCTBIO HAXOAUTh HECTAH/IAPTHBIE pEIIeHsl, JOONBaIOTCS
OoJsibIiero ycmexa B »Kus3Hu. VX ceKper 3akJ/il04YaeTcs B YMEHHH MbICJIUTDH
MHOI'OMEPHO.

MT&K, KOHBEPIreHTHbIM Ha3bIBaeTCdA THUII MbIINIJIEHUA, HaHpaBJ’IeHHbIﬁ Ha
penaieHnue 3aJa49 C IIOMOIIIBIO Y€TKOI'o ajJropurmMa ,D;eI';’ICTBI/If/'I.

JIuBepreHTHOE MbINLJIEHNE IIpeJIiojaraeT MHOIOBAPUAaHTHOCTh JAENCTBUI B
Impoilecce IOUCKa pelieHus: 3aaa4du. KoHedyHO »ke, TaKOil TUM siBjsieTcsi b6oJiee
3¢} PeKTuBHBIM.

Bonpmuncreo Jrojieii 06/1a/1a€T KOHBEPI€HTHBIM MBIIIJIEHUEM, TOCKOJBKY MBICIUTH
O-JIPYTOMYy HMX HHUKTO He obOy4daeT. Bcea cucrema obpasoBaHusi HallpaB/ieHa Ha
pPa3BUTHE HNMEHHO KOHBEPI€HTHOI'O HallpaBJICHHW. qeﬂOBeKa ydaT pemaTb 3a/ladu
II0 YEeTKOMY IIOTAITHOMY aJrOpUTMy, KOIJa CYIIEeCTByeT OTBET Ha 3334y U
HOCJIe,ZLOBaTe.HbeH;'I X0 pemeHumsd. yCHeBaelVIOCTb YYE€HHKa OIECHHBaeTCdAd IIO0 CKOPOCTH,
TOYHOCTH ¥ TIPABUJIHLHOCTH IIPOXOXKJIEHWsI BCEX 9ITAIIOB peIIeHnd. Takoi Moaxos
ujieasieH I 10CJIeIOBATEIbHBIX JIFO/IeH, HO COBEPIIEHHO He IMOJXOJUT JIJIT TBOPUYECKHUX
Haryp. VMeHHO ITOSTOMY CYIIECTBYeT HEMAJO CJIydaeB, KOTJa OTCTAIOINe yUYeHUKH,
OKOHYMB IMKOJIy H IIOJIY9YMB BO3MO2KHOCTL pellaTb 3aJdadu, HE IIOJACTPpanBadChb IIOI
CTaH/JapPTHBIEC aJI'OPUTMBI, CTaHOBUJINCH HACTOAIIMMMMW TI'CHHUAMMN. K TaKNUM JIMYHOCTAM
MOXKHO oTHecTH Ajibbepra DifHmreiina um Ywuactona Yepumwnia. K coxkasieHuro,
cucreMa oOpa3oBaHUsI OTPAHUYNBAET TBOPYECKOE MbIIIIJIeHUE, IIpeHebperas ero
pasButueMm. [logasiistoniee OOJIBITMHCTBO TECTOB Ha OIPeeeHne YPOBHS MHTE/LIEKTA
MOCTPOEHO TaKUM 00pPa30M, YTOOBI 3aJIeHCTBOBATH TOJHKO KOHBEPIeHTHOE (JIMHEHHOe)
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MblteHne. JI1oau, y KOTOPhIX pa3BUTO KOHBEPreHTHOE MBINLIEHHE, BUISIT TOJHKO OJIHO,
€JIMHCTBEHHO BEpPHOE pelleHue 3ajda4un. VX 3HaHWs 1 ONBIT HallpaBJIEHbI Ha ITOUCK 3TOI'O
pemrerusi. Takue 101 cpe/ii MHOXKECTBa IO afoIlell K HUM HHMOPMAaIM OTOUParoT
Ty, KOTOpas IOJITBEPKIaeT U3BECTHBIE (DaKThl, 1 OTOPAChIBAIOT Ty, KOTOpas 3TU (PaKThI
OIIPOBEPTaeT, Jarke He IbITasgCh pa300paThbCs U HAWTU YTO-TO HOBOE. SIPKUM IPUMEpPOM
[POSIBJIEHUST KOHBEPIeHTHOIO MBIIIJIEHUs sIBJIgeTCs obien3BecTHast Teopus Jlapsuna o
TOM, YTO YeJOBEK sIKOObI ITPOM30IIe] OT 00e3bgHbl. MHOIMe JIIOJIU COTJIACHBI C STUM
U Jlayke He II0J03peBaloT O TOM, YTO Ha camoMm jeje /lapBuH He yTBepKIaJj, UTO
00e3bsiHA SABJISIETCA TPeaKoM deoBeka. OH TOTBKO MPEANOIOKUI, 9TO Y HUeIOBeKa U
00e3bsIHBI CyIeCTBYeT 00Imii mpe1oK. O IHAKO OOJIBIIMHCTBO JIFOIEH MTPOCTO CONTIACHINCH
C pacIpoCcTpaHeHHBIM MHEHUEM, JlaKe He YI0CYKUBIIUCH U3YINTh caMmy Teopuio lapBuHa
U BHUKHYTH B €€ CyTh, XOTsl TPyH ydeHoro «lIpomcxoxKiaeHune BHIOB» MOXKHO HailTh
IIPaKTUYECKU B JIF0O0I Oubnoreke. 1 Takux mpruMepoB BEIMKOE MHOXKECTBO.

YenoBek, y KOTOPOro Pa3BUTHI CIOCOOHOCTH K JUBEPr€HTHOMY MBIILJICHUIO,
crapaercs HaWTU He OJMH, €IUHCTBEHHO BEPHBIN IIyTh peIleHus, a MHOYKECTBO IIyTei
pelreHnst OJAHOM u TOi »Ke 3ajadun. Takoil dYeoBeK CBOOOJIEH OT CTEPEOTHIIOB,
IIO3TOMY MOXKET TIPUJAyMaTh HEMaJjO WHTEPECHbIX W HeCTAHJIApTHLIX wuieil. Taxkum
obpa3oM, AMBEPreHTHbIM MOXKHO Ha3BaTh MBbIIJIEHNE, paboTaiolnee B pa3HbIX
HalpaBJIEeHUsX, WM NapajiiejbHO. l[loaMedeHo, 4To Takasg OCOOEHHOCTH dallle
BCEIr0 BCTPEYaeTCs y TBOPUYECKHX Jiojeil. JIMBEepreHTHBIA TUIl XapaKTepu3yeTcs
CJIEYIOIIUMU OCOOEHHOCTSIMM:

O6bIcTpOTa BOCHpHUATHUsI (4YeJIOBEK CIOCOGEeH BbIJaBaTh MHOTO WHJeil 3a
KOPOTKUI IPOME>KYTOK BPEMEHN);

obpasHoCTh (yMeHHe ollepupoBaTh 06pa3amm);

ruOKOCTh (9EeJIOBEK JIETKO MOXKET IMEPEXOAUTH OT OJHOW TOYKU 3PEHUs K
Jpyroii);

4yBCTBUTEJLHOCTHh (Y€JIOBEK TOHKO YyBCTBYeT U 3aMedvaer MaJieiimime
HIOAHCHI, BUJUT HEOOBIYHOE B OOBIYHOM);

OPUTMHAJIBHOCTD 17 KpeaTuBHOCTh
HECTAaHIAPTHBIX ueii).

(CKJIOHHOCTL K CO3aHUIO
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Jlusepzenmmubiti MuUn MblUUACHUS MOAHCHO U HYHCHO padeusams. Jlas
2M020 CYULECMBYEM HECKOABKO NPOCMBLT MEMOJ0S.

1. Haxootcderue nosvix peweruti. Heobxrodumo npuywums cebs 8 xaatcdoti
cumyauuu uckams He 0010 pewerue, a HECKOADKO.

2. Ilouck necmandapmuuvix peweruti. B npouecce pewernus 3adavu HYHCHO
nOCMapamsCcs 0moOpPoOCcuUMsd CMepeomundv, U B832AAHYMb HA nNpobaemy c
HEoAHCUIAHHO020 PAKYPCA, NPUYMams peuweHue, Komopoe He npuwao b6v. 8
20108y boavwuHcMBY A100€et.

3. Paszmviunaenue Had npobaemoti. Pasmviwasas wad nocmasaerHHol
3adaueti U He 0CMAHABAUBAACDH, JdadHce ecalu 6epHoe peuteHue HatideHo, MOHCHO
npulimu K HeoHcudarHvMm evieodam. Baoicrno maxoice sce meopemuueckue
360YMKU CB8A3BLBAMD C NPAKMUYECKUM ONBLIMOM.

4. Bonpocwu. Ilouck pewernus 6ydem Haubosee YoaUHBIM, eECAU
8bICMPAUBAD® €20 NO MPUHUUNY <«8onpoc-omeemy». B npouecce pewenus
3adavu Heobxrodumo 3adasams S0ONPOCHL, OMHOCUMEADHO PA3ZHBIL GCTEKINOS
uccaedyemozo 06seKma u UCKAMb KOHKPEMHbLE 0Mmeembl Ha HUL.

5. Pewenue 3aday memodom Mmo03208020 wWmypma. Jlas KoarexmusHo20
noucka pewenus 3Pdexmusree 6ce20 UCNOABL30BAMb MEMOI MO3206020
WIMYPMQA, NO3BOAANULUT AKMUBUPOBAMB MEBOPHECKOE MBLULAECHUE.
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Jlekuusa 4. MeTo/iuka n3y4yeHusl YNUCJIOBBIX MHOXKECTB B HIKOJIBHOM Kypce
MaTeMaTUuKu

Ucmopuueckas u noz2uveckas nocaedos8amesbHoOCmU U3YHeHUs YUCA0EBLT
muoorcecms. Obwuli NPUHUUN PACUWUPEHUS YUCA0BBLL MHoHcecms. Obwas
crema MemoduKy U3YueHus Hoeuxr vucea. Memoduxa mnosemopeHus u
daavHetiule20 U3yweHus HaMmyYpPaLsbHBLL YUCEN.

«HOHHTI/IG qucJjia» — OJHa M3 CaMbIX BazKHBIX N CaMbIX CJIOZKHBIX TEM IIKOJIBHOI'O
Kypca. QopMHupoBaHWe TMOHATHA <«YHUCJIO» ITPOUCXOJUT HA IPOTIKEHHH BCETO Kypca
o0yUueHUs yUAIIXCH.

Yucsio — OHO M3 OCHOBHBIX MOHSTHUI MaTEeMATUKW, WCHOJIb3yeMOE€ JIJIs
KOJIMYECTBEHHOU XapaKTEPUCTUKU, CPAaBHEHUsi, HyMepaluu OOBHEKTOB M UX
qacreii.

ITucomerHHBIMU 3HAKAMU OAS 0D03HAUEHUS YUCEA caydHcam Uu@dposl, a
MaKHCE CUMBOABL MATNEMATNUYECKUT ONEPAUUT.

BosuuknyB enié B mepBoOBITHOM OOITECTBE U3 MOTPEOHOCTEH CUETa, MOHATHE THC/IA C
pPa3BUTHEM HAYKW 3HAYUTE/IHHO PaCHIUPUIOCh.

Co BpemeHeM HAUYMHAIOT MPUMEHSITbCS JIEHCTBUsT HAJ IUC/IAME, CHAYAJIA CJIOXKEHUEe
1 BbIYMTAaHHE, II032K€ YMHOXKEHHE U JIeJICHUE. B pe3yjibTaTe JAJIUTE/IbHOT'O Pa3BUTHUA
CJIOYKUJIOCH TIPEJICTaBIeHNE 00 OTBJICIEHHOM XapaKTepe 9TUX JeHCTBUil, O HE3aBUCUMOCTU
KOJIMYECTBEHHOI'O pe3yAbTaTa JAEHCTBUA OT pacCMaTPUBAEMbIX IIPEJIMETOB, O TOM,
9TO, HAIPHUMED, JiBa IpejJMeTa M CeMb IIPEJIMETOB COCTABJSIOT JIEBATH IIPEJIMETOB
HE3aBUCUMO OT XapakTepa 3Tux IpeaMeToB. Korma cranum paspabaThiBaTh MTpaBUIA
JIEHCTBUI, N3ydaTh WX CBOWCTBA U CO3/ABaTh METOJIbI DEIIeHUs 3a/ad, TOrIa HAIHHAET
pasBuBaThbcsl apudMeTuKa — HaykKa O 4Ymcjax. [[oTpeOHOCTh B M3YyYEeHUU CBOMCTB
quceJI KaK TaKOBBIX IIPOABJIACTCA B CaMOM IIPOIIECCE PAa3SBUTUSA apI/ICbl\’IeTI/IKI/I, CTaHOBATCA
IIOHATHBIMU CJIO?KHBIE 3aKOHOMEPHOCTU M HMX B3aMMOCBA3U, O6yCHOBﬂeHHbIe HaJIn9nueM
JIEHCTBUMN, BBIJEISIOTCA KJIACCHI YETHBIX W HEUYETHBIX UHCEJI, MPOCTBIX U COCTABHBIX
qucesl W Tak Jajiee. Torjga  MOSIBJASIETCS pas3fiesl MaTeMaTWKH, KOTOPBI —ceiuac
Ha3bIBAaeTCsI Teopus umces. Korjga ObLIO 3aMEUYEHO, UTO HATYpAJbHBIE UHCIA MOTYT
XapaKTEepu30BaThb HE TOJIbKO KOJIMYIECTBO IIpE€IMETOB, HO U eme MOI'YT XapaKTepu30BaTb
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[OPSAJIOK TIPEJIMETOB, PACIIOJIOKEHHBIX B Psiji, BO3HUKAET MOHATHE MOPSIKOBOIO UUCIA.
Borpoc 06 o6ocHoBaHMYN MOHATUS HATYPAJIHHOTO YUCJIA, CTOJIb IIPUBBIYHOTO U IIPOCTOTO,
JIoJITOEe BpeMsi B Hayke He craBujcd. Tosbko K cepejnHe XIX Beka 110/ BJIASHUEM
PasBUTHsT MaTEMATHIECKOTO aHaM3a W aKCHOMATHIeCKOTO MeTOja B MaTeMaTHKe,
Ha3peJia HeOOXOAMMOCTh OOOCHOBAHUS MOHATUS KOJUIECTBEHHOTO HATYPAIBHOTO UNCTIA.
Brenenue B yrnorpebisienue JIpoOHBIX YUCET OBLIO BBI3BAHO MOTPEOHOCTHIO MPOU3BOIMUTH
U3MEPEHUsS U CTAJIO UCTOPUUECKU IIEPBBIM PACIIMPEHUEM MOHATHUS YUCIA.

B Cpennne Beka ObLIN BBeJEHBI OTPUIATEIbHBIE YUCIA, C IOMOIIBIO KOTOPBIX
CTAJIO JIerde YUUTBIBATH JOJT Win YyObITOK. HeoOXommMocTh BBEJIEHUST OTPHUIIATE/IHHBIX
quces ObLIa CBsi3aHAa C Pa3BUTHEM aJireOpbl KaK HayKu, Jalomieir obiiue CcriocoObl
periernst apudMeTHIeCKnX 3a/ad, HE3aBHCHUMO OT HNX KOHKPETHOIO COJEep:KaHUus WU
MCXOJIHBIX YHUCJIOBBIX JIaHHBIX. HeoOXommMocTh BBeJieHUS B ajredpy OTPHUIATE]THHOTO
YUCIa BO3HHUKAET yrKe IPHU PeleHnd 3aJ1a9, CBOJMAINMXCH K JIMHEWHBIM YDPaBHEHUSIM
¢ oxHuM Hen3BeCTHBIM. OTpHIlATE/IbHBIE YHCJIa CUCTEMATUYECKH ITPUMEHSINCH IPU
pemenun 3aja4 emé B VI-XI Bekax B MHauu m MCTOIKOBBIBAJINCH IMPUMEPHO TaK Ke,
KaK 9TO JIeJIAeTCH B HACTOLAIIEE BPEMsI.

[Tocne Toro, Kak /JlekapT pa3zpaboTajl aHAJIMTUYECKYIO TIeOMETPHIO, MO3BOJIUBIIYIO
paccMaTpuBaTh KODHU YPaBHEHUsI KaK KOODJMHATHI TOYEK IlepecevueHrusd HEKOTOPOM
KPHUBOIT C OCBIO abCIIUCC, ITO OKOHYATEIHHO CTEPJIO MPUHIUIIHAILHOE PA3IUINE MEXKLY
MOJIOKUTEbHBIMUA U OTPUIATEHLHBIMA KODHSIMHU YDaBHEHUs, OTPUIATEIbHBIE YUCTA
OKOHYATEJILHO BOIILIH B yIIOTPEOICHIE B €BPOIEHCKON HayKe.

Emé B Jlpesneit I'perium B reomeTpun OBLIO COBEPINEHO MPUHIUIINAAILHO BaykKHOE
OTKPBITHE: HE BCAKHE TOYHO 3aJ[aHHBIE OTPE3KU COU3MEPHUMbBI, JPYTUMU CJIOBAMU, HE Y
KazkKJ0ro OTpe3Ka JJINHA MOXKET OBbITh BbIpayKeHa PaIlMOHAJbHBIM YHCJIOM, HAIIPUMEp,
CTOpOHA KBaJjpaTa u ero jauaronajb. B «Hawamax» EBkimiga Oblia u3j102KeHa TeOpUs
OTHOIICHUN OTPE3KOB, YUUTBIBAIOIIAs BO3MOKHOCTL MX HecousMepumocTu. B JIpesneii
FpeHI/H/I yMe/m CpaBHUBATb TaKHUE OTHOIIEHHUA II0 BEJIMYIUHE, I[IPOU3BO/IUTL HaJd HUMKU
apudMeTndecKne jeiicrBug B reoMerpudeckoir dopme. XoTst I'pPeKn oOpallaanuch ¢
TaKUMH OTHOIIEHUsIMH, KaK C 4YHCJIaMH, OHM He OCO3HAJIM, YTO OTHOIIEHUEe JJINH
HECOM3MEPUMBIX OTPE3KOB MOXKET pPacCMaTPUBATHCS KaK YHCJI0. DTO OBLIO CIe/aHO B
MIepUOJ], 3apOoKJIeHns coBpeMenHoit MaTemarnkn B XVII Beke npu paszpaboTke MeTOJIOB
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U3yUeHNsT HeIIPEPBhIBHBIX MIPOIECCOB U METOJ/IOB MPUOINKEHHBIX Bhrancaeruii. V1. HeioTon
BO «Bceobmmeit apudmerukes JaéT olnpejiesieHne OHATHS JeiicTBUTEeIbHOrO uncaa: «Ilom
YHUCJIOM MbI IIOHUMAEM He CTOJIbKO MHOXKECTBO €IMHMUI], CKOJIbKO OTBJIEIEHHOE OTHOIIEHIE
KaKON-HUOY/Ib BEJIMIUHBI K JIDYTOil BEJIMUUHE TOTO YKe POJia, TPUHATON HAMU 38 €TUHUILY ».
[Tozxke, B 1870-X rojiax, MoHATHE JEHCTBUTEIHLHOIO YHUCIA OBLIO YTOYHEHO HA OCHOBE
anam3a rnoudatud HenpepbiBHocTu P. Jlenekunmom, . Karropom n K. Beitepmrpaccom.

C pasBuTHeM ajareOPbI BO3HUKJIA HEOOXOINMOCTDb BBEJIEHUS KOMIIJIEKCHBIX YHCEsI, XOTS
HeJIOBepre K 3aKOHOMEDHOCTH TOJIb30BAHUS WMH JIOJTO COXPAHSJIOCh U OTPA3sUJIOCh B
COXPAHUBIIIEMCS JIO CUX IIOP TEPMUHE «MHUMOE». YIKe Y UTATbAHCKIX MaTeMaTUuKoB X VI
Beka (/. Kapmano, P. Bombesnn), B ¢Bs3u ¢ OTKpBITHEM aJre6pamdecKoro pereHust
ypaBHEHUI TpeThell U YeTBEPTOl cTeleHell, BOSHUKIA Hesd KOMILIEKCHOro uucia. Jlemo
B TOM, UTO JlazKe PeIllleHne KBa/IpaTHOI'O ypDaBHEHNUs, B TOM CJIydae, €CJIM ypDaBHEHUE He
MeeT JIeICTBUTE/IbHBIX KOPHEH, IPUBOIUT K JIEMCTBUIO U3BJI€YEHNs KB IPATHOI'O KOPHS
13 OTPUIATEILHOTO 4ncia. Kazasmoch, 4To 3aja4a, TPUBOILAIIAACA K PEINIEHUIO TAKOI'o
KBa/I[PATHOI'O ypaBHEHUs, He uMeeT pertenusi. C OTKPBITHEM AJITedPAnIecKOro perieHmst
ypaBHEHUIT TpPeThell crernenn OOHAPYKUJIOCH, YTO B TOM CJIydae, KOIJIa BCe TPU KOPHHA
yPaBHEHUA SABJAIOTCS JEHCTBUTETLHBIME, TI0 X0y BBIUUC/IEHIA OKA3bIBAETCS HEOOXO MO
BBIIIOJIHUTD JIeICTBUE U3BJI€YEHNs KBa/IPATHOI'O KOPHSI U3 OTPUIATEIbHBIX YUCE]T.

[Tocne ycranonenusi B konme XVIII Beka reoMeTpuvecKoro MCTOJTKOBAHUA
KOMILJIEKCHBIX YHCeJI B BHUJIE TOYEK Ha IIJIOCKOCTH U YCTAHOBJICHUS HECOMHEHHOM ITOJIb3bI
OT BBEJICHUsI KOMILJIEKCHBIX YHCEJI B TEOPHUH aJIredpandecKnX ypaBHEHUH, B 0COOEHHOCTH
rocjie 3naMeHuThIX pabor JI. Dittepa n K. Naycca, KoMiniekcHble Unc/ia ObLIN IPU3HAHbI
MaTeMaTUKaMi U HadaJd WIPaTh CYIMIECTBEHHYIO POJIb HE TOJILKO B ajredpe, HO W B
MaTeMaTHIECKOM aHaJm3e. SHaUeHIe KOMILIEKCHBIX Trce/ 0cOOeHHO Bo3pocio B XIX Beke
B CBSI3U C Pa3BUTHEM TeOpHH (PYHKINI KOMILJIEKCHOTO ITEPEMEHHOTO.

B 3 B. 10 H. 5. EBKINI onpeiesinl 9MCJI0 KAK «MHOXKECTBO, COCTaBJIEHHOE U3
eamuuily. Tak ke monmmas uauciao u JI.D. Maruumkuit. Ho, B 18 Beke mpumenenune
9TOTO OIpeesIeHnsl BCTPETUIOCH ¢ psiaoM TpyaHocTeil. CoryiacHO 9TOMY OIIpeIesIeHno,
0; 1; apobb; mppalmoHaJbHbIE YHCIa — He sBadroTcd uncaamu. [losromy U. Hbroron
BBOJIUT CJIEJIYIOIEe OIPeJIe/IeHue YHUCTIa: «YUCJIO €CTh OTHOIIEHUE OJIHON BEJMYNHBI K
JIPYTOii, TOro »Ke pojia, MPUHATON 3a eauHuIly». V3ydeHne NMOHATHS «HENPEPHIBHOCTH»
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OPUBEJIO K YTOYHEHUWIO IOHSATHSI <«HUPPAIMOHAIBHOE YHCJI0». (DTUM 3aHUMAJIUCH
P. Henexkuns, I'. Kanrop, K. Beiiepmirpacc), a pasBurue teopun ypaBHEHHsI IPUBEJIO
K MOHSATHIO KOMILIEKCHOTO uncjia. B 19 Beke B CBsI3U C pasBUTUEM aKCHOMATUYIECKOI'O
MeTo/la U pa3paboTKoil 0cHOB MareMarmueckoro anajm3a [.KanTop maa ompemenenne
HaATYypPaJbHOI'O YHC/Ia HA OCHOBE TOHATUS MHOXKECTBO M paBHOMOIIHOCTDH, a . [leano—
OCHOBe CGOPMYIUPOBAHHBIX MM akcuoM. JlajbHeiiliee o0OOIEHNE IMOHATHS YHUCIa U
pa3BuTHe yaeHus o ducje npuHagiexkut . Kanropy.

Ocobyio  BakHOCTb HMMEIOT MHOXKECTBA  HATYypPaJIbHbBIX, HeJbIX,
PAMOHAJIBHBIX, JENCTBUTEJbHBIX, KOMILJIEKCHBIX YHCEJ U T.II., JJId HUX
OBLIIN MIPUHATHI CBOU 0003HAYCHUS:

N — MHO>XKeCTBO BCeX HATYPaJIbHBIX THCET;

7, — MHOYKECTBO IIEJIbIX UNCEJT;

(Q — MHOKECTBO paIlMOHAIbHBIX YHCEI;

J — MHO»XKecTBO MppaIMoOHaIbHBIX UNCEJT;

R — MHOXKecTBO JIeiCTBUTEIBHBIX YUCEJT;

C — MHO>K€CTBO KOMILJIEKCHBIX THCE.

N

HaTypanbHbe

I/ICTOpI/I‘{eCKI/I YHCJIOBbBIC MHOZKECTBa PaCIInpAJINCh CJIe 1Y IO M o6pa30M:

N—-N+0—a/B—Z—Q—R., B coBpeMeHHOIT MaTeMaTuKe MOPSJIOK N3y9eHUs] THCEJT
npyroii: N, Z, Q, R, C.
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[IpuBep:KeHHOCTD MIKOJIBI HCTOPUYECKON II0C/IE0BATEILHOCTA OObICHIETCS TEM,
YTO TMOHATHE <JIPOOb» JIOCTYIIHEE YYalluMCs, YeM IMOHATHE <OTPHUIATEIbHOE YUCJIO».
(Mcropuko — reHeTndeckuii MeTo]| BBeIeHMs TOHsITHsI ). COBEPINEHCTBOBAHNE METOIUKI
[IPEIOIaBAHMS TTO3BOJIMIO N3YYaTh OTPHUIATEIbHBIC YKCIa He B 7, a B 6 Kjtacce. Bosbiyio
poab B 3TOM chirpasu pabotel JI.B. 3anmkosa, [1.4. Tanbnepuna, B.B. [laBwigoBa.
B pamkax pedopmbl obpazoBanus 1967r. mcropuveckas cxeMa PasBUTHS UHC/Ia ObLIA
3aMEHEHa Ha JIOTMYECKYIO (TO ecTb OblLaa MPEeJNPUHSITA OMBITKA CAEIaTh MPEIMETOM
U3ydYeHNs He 4YnCao, a MHOKecTBa). OmHAKO B Xome jajbHeiimeil pedopMbl ObLT
yUaTeH JAeHCTBUTEHHBIN YPOBEHD PA3BUTHAA JIOTUIECKOTO MBIIJIEHNS yIATTIXCS, TTOITOMY
MIPUIILIOCH OTKA3aThCsA OT TEOPETUKO-MHOYKECTBEHHOTO TIOCTPOEHNA Kypca U Ype3MePHOI
CTPOTOCTU W3JIOXKEHUsI Marepuaja. B OTHOIIEeHWM y4YeHUus O 9HCJIe 3TO BBIPA3UIOCH
B HEKOTOPOM KOMITPOMUCCE — COYeTaHUU UCTOPUYECKON U JIOTUYECKOU CXeM Pa3BUTHA
IOHATUS «TUCIIO».

B ocnoBe mocTpoenusi HOBOTO YUCJIOBOTO MHOYKECTBA JIEKUT NPUHUUN PACUUPEHUA,
dopmymupyembrit - ciemytormmuMm  obpasom:  «Ilycts MHOXKecTBO A pacrmmpsiercs 10
MHOKecTBa B, Torjaa HeoOX0ouMO BBITIOJTHEHUE CJIeIYIONIIX YCIOBUIL:

1. ACB.

2. Bce oneparuu u OTHOIIEHUsI, BBITIOIHsIEMbIe B A, TOJIZKHBI BBIIOJTHITCS B B.

3. B B BrinosinsieTcst Ta onepaiius, KOTopasi He BbIIOTHseTCs B A.

4. Pacmmpenue njer nmo muanmasbaocTr. (Hemb3ss N cpasy pacimmputs 10 Q).

B mkosbHOM Kypce 9ucsio OyJIeT CUUTaAThCH BBEJIEHHBIM, €CJIH:

® JIAHO OIpEJIeJIeHNe ITOr0 JHCja (IacTo OIMMCATESHOIO XapaKTepa), BhITEKAIIee
13 MOTUBUPOBAHUST HEOOXO/IMMOCTHU €0 BBEICHUSI;

® I BBEJIEHHBIX YUCEJT OMPEJIETIAIOTCA OTHOIEHUS: =, >, < ;
® JlaeTCsI OlIpeJie/IeHre aareOpanvdecKux oneparuii Ha MHOYKECTBE STHX UHUCeT;
® [I0Ka3bIBAETCH, YTO B HOBOM MHOXKECTBE BBITIOJITHUMA «HOBas» OIEpallys.
YVuebHOl 1yeavlo U3ydeHus: IUCJI0BOM JIMHUN SIBJISI€TCS:

- (hopMupoBaHUe y yUIaIluXcs 3HAHWI O YUCIe U JIeHCTBUI ¢ HUM;
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- ¢dopMHUpOBaHUE BBIYUCIUTE]IbHBIX yYMEHHH W WX HCIOJb30BaHUE JIJI PEIIeHUs
NPAaKTUIECKUX 3a/1a4;

- (hopMUpOBaHUE BBIYUCTUTE/IHHON aJrOPUTMUYECKON KYJIbTYPHI.

B mkoibHOM Kypce u3ydenne oTAeIbHBIX YUCIOBBIX CHCTEM HOCUT KOHUEHMPUECKUT
u MHo20omannviti Xapakrep. [lonsarue uncia - 3To CI0XKHOE TOHSTHE, YCBOUTH KOTOPOE
MOXKHO JIWIb, U3Y4YUB KaKJIbIA BUJ, YUCEJI B OTJIEJIbHOCTA U IOHSB IIPOIECC IIEPEXOA OT
OJTHOTO BUJIQ YMCJA K CJICYIOIMIEMY.

K nongruio dmucia B MareMaTuke CYIIECTBYET deéa n0dxroda: aKCHOMATHIECKUN U
KOHCTPYKTHUBHBIN. B MIKOJIbLHOM Kypce TPUCYTCTBYIOT 3JIEMEHTHI KazK/I0r0 U3 HUX.

Xapaxmepucmura 4Ucr08bT MHOAHCECNE

N VA Q R
Beckoneunoe Beckoneunoe Beckoneunoe Beckoneunoe
YopsigoueHHoe YuopsigoueHHoe YopsiodeHHOe | YIOPSI0UYEeHHOE
Bceroay miornoe
JuckperHoe JuckperHoe Huckpernoe
¥ IIOJIHOE

C HavyaJbHBIM
3JIEMEHTOM, HO 6€e3

Bes mauanbuoro
¥ KOHEYHOI'O

Bes naganbuOro
U KOHEYHOT'O

Bes maganbuOro
¥ KOHEYHOI'O

qucJia

qucJsia GOIbIIEro

oTpunaTeJIbHbIE YUC/Ia

Ilesnbie ynucaa

Ilenbre uucia

Jlenenune manesno
He BCErja BO3MOXKHO

I pobGusie unciaa

Panuonasibubie yncaa

PaI_H/IOHaJIbH])Ie qucjaa

N3Biieyenne KopHsi U3 JIE060TO
TOJIOXKUTEJILHOTO YHCTIA

Wppammonanbaubrie
qHCIa

ﬂeﬁCTBHTBJ’IbHIﬂB qucaa

leficTBUTEIbHBIE THCIA

3Bieuenne KopH:
U3 OTPHUIATEIHLHOTO YHCJIA

Muumbre uuciia

KowMmmurekcnabie uncia

Ha4ano
KOHEYHOI'O 3JIEMEHTa 3JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB ‘
3aMKHYTO€ OTHOCHTEIHLHO
3aMKHYTOE OTHOCUTE/ILHO | 3aMKHYTOE OTHOCHTEIBHO | 3aMKHYTOE 0 o
,, 3 % omeparuit «+», «*», «», «/» Cogeparine
omepanui «+», omepanuii «+»,«*» OTHOCHUTEJIBHO
o " ¥ OIlEPAIUU CXOTUMOCTH
u «*», He 3aMKHYTOE U «-», He 3AMKHYTO€ oneparyit «+», S 3
¥ J060ii cxonnuMOi
OTHOCHTEIEHO OTHOCHTEILHO Ko, >, «/>
- I10CJIe JOBATEIHHOCTH 4 >
omepanuit «-» 1 «/» omeparnuu «/» (xpome 0)
(menpepbIBHOE)
Cxema pacuupenus, Yuci068020 MHOIHCECTNEA ‘ « ” > |
HNcxonuoe ITpuuyuHbl paciiupeHus ITpucoenuusiemoe Paciuupennoe
MHO>K€ECTBO KMCXOOHOTO MHO>KECTBa MHO>KECTBO YHCJI0BOE€ MHOXKECTBO
Ilesible HEOTpUIATEILHEIE Crpatuya 145 nz 389 |
Harypanbsusre uucia Brrauranne paBHBIX IuCes Hyns
qmuca
Llesible HeoTpULATENbHBIE | BBIMMTaHWE U3 MEHBIIErO Lesbe
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Ucxons u3 ncuxosiornn pebeHKa, MaTeMaTuIeCKIX 3aKOHOMEPHOCTEl U HCTOPUIECKOTO
pa3BATUA MaTEeMaTUKU IIPU BBEICHUU HOBOIO JJId YYallUXCdA YHUCJIOBOI'O MHOXKECTBA
YYUTEJI0O COBMECTHO C YYaIlIUMUCA HY?KHO BBIIIOJHUTL DALl ACHCTBUIA:

1. Ha cnernuaJybHo MO00paHHBIX 33/ladaX YCTAHOBUTH HEJIOCTATOYHOCTH M3BECTHOTO
Ha JAHHOM 9Talle YUCJIOBOI'0 MHOXKECTBa JJIs PEIIeHUs 9TON 3aJa4d U CHeJIaTh BBIBOJ O
HEOOXOIMMOCTH PACIIMPEHNsT MHOYKECTBA, ITyTeM BBEJIEHUS HOBBIX HUHCEIL.

2. IlokazaTb, HYTO HEBO3MOXKHOCTH peEIlEeHUs JIAHHBIX 3aJiad CBA3aHA C
HEBO3MOYKHOCTBIO  BBIIIOJTHEHUSI  KAKOTO-JIMOO JIEHCTBUSI B WM3BECTHOM  YHCJIOBOM
muOkecTBe. CriesraTh BBIBOJ, O HEOOXOIMMOCTH PACIIMPEHNS CTAPOr0 MHOXKECTBA, ITyTEeM
JI00ABJICHUS TAKUX HOBBIX YHUCE, YTOOBI B PACIIMPEHHOM MHOXKECTBE BBIOIHSIINCD
JICHCTBUSA, KOTOPBIE PaHbIle ObLIN HEBBIITOJTHUMBI I HE BCET/Ia BBITOJTHUMBI.

3. BBectn HOBOE UHMC/I0, JAaTH €My Ha3BaHWE U OIIPEIEICHUE.

4. O0beIMHUTH N3BECTHOE MHOXKECTBO 1 MHOXKECTBO HOBBIX uncel. JlaTh emy Haspanue
U IPOUJIIOCTPUPOBATL MECTO HOBLIX YHCEJI Ha YUCJIOBOU IIPAMOI.

5. Ilokasarb, 4YTO mNpemplIyIllee MHOMKECTBO $BJISETCH IIOJIMHOYKECTBOM HOBOI'O
MHOZKECTBa, pelllasgd COOTBETCTBYIOIINE 33/ 1a9U.

6. OmnpemennTh Oonepanuo CpaBHEHWs W apudMeTHdIecKrne AefiCTBUAsT HaJl TUCIaMU
KaK 9JIEMEHTaMU HOBOIO MHOXKeCTBa. BbIBecTH mpaBuia jeiicTBuii (KOMMYHUKATHBHBIIA,
JUCTPUOYTUBHBIN 3aKOHBI M T.JI.) HaJ 9TUMU UHCIAMU, YCTAHOBHB, YTO JIJIs JIEMEHTOB
HOBOI'O MHOXKECTBA OHM HMEIT TOT K€ CMBICI, YTO U B IIpEXKHEM MHOXKeCTBe.
[IponmrocTpupoBaTh HOBBIE JJId YIaIIUXCsd (PaKThl Ha YUCIOBOM ITPSIMOIA.

7. Opranu3oBaTh pelleHne yIpaXKHeHni Ha JIeiicTBUs ¢ HOBbIMU ducjiamu. [Ipu sTom:

— BBIJICJINTDH B ABHOM BHJI€ QJITOPUTM U IPUEMBI BLIYUCICHU;

— YCTAHOBUTDL, YTO JeiicTBUe, paJii KOTOPOI'0 IIPOU3BOAUJIOChL PacCIIUpPEHHue, BCerja
BBIIIOJIHUMO;

— IOATBEPAUTDH BBIIOJHUMOCTL B HOBOM YMCJIOBOM MHOXKECTBE M3BECTHBLIX 3aKOHOB
JIEHCTBUI HaJ| YUCIaMiA. 3aMETHM, 9TO HU OJHO ODpaTHOe JIefCTBHe, a W3 MPSIMBIX —
BO3BEJICHHUE B CTEIICHD, HE IIOJAYNHACTCA IIePEeMEeCTUTE/IbHON 3aKOHOMEPHOCTH.

8. OpranmzoBaTh peIIeHre TEKCTOBBIX 3a8/1a9 C UCIIOIb30BAHUEM HOBBIX UUCE.
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Imanwvt USYHEHUA YUCAOBBLL MHOHCECTNE 6 KYPCE MATNEMATNIUKU cpedneﬁ WKOADL

Dran

Kiaacc

TemMbl mporpaMMsbI

IIpomneneBTUYECK NI

(Hag. mKoJa)

1-4

Cuer, HATYpaJIbHBIN psifl, uucyo (. 3anuch U ITEHUE THUCET,
YeThIpe apupMeTHIECKUX JIeHCTBUSI, CDABHEHHE THCEJ;
JIOJIM ¥ UX 3AIIUCH C IOMOMIBIO JApobeit. Besmauner u nx
M3MEPEHH, 3aBUCUMOCTb MEXKJly HUMH, 9UCJICHHOE
3HaUEHNE BeJINYUH, YNCJIOBble BbIpazkeHus. IIpaBuia

U aJIPOPUTMBI YCTHBIX U NUCHbMEHHBIX BBIYUCICHUI,
IIPUEMBI DEIIeHUs TeKCTOBbIX 3aa9

5-7 KIacchl

Harypasbubie ancia. Criokenne u BIYUTAHUE
HATYPAJILHBIX dncesl. Pelerre TeKCTOBBIX 3a/1aM.
VMHOXKeHMe U JieJIeHne HaTypaJibHbIX Ynces. Pemenue
3aga4 apudmerndeckuM crrocobom. OOBIKHOBEHHAST
npobb. [IpaBuibHas 1 HeTpaBUIbHAST APOOH, CMEITAHHOE
qucio. [lenas u gpobuas yactu unciaa. OcHOBHOE
cBoiictBo npobu. Cokparrenne npobu. [IpuBeerne
Jpobu K HOBOMYy 3HaMeHaTe 0. [Ipuseaenne apobeit K
HamMeHbIemMy o0IemMy 3HaMeHaTe 0. CpaBHeHME
npobeit. CiioXKeHne, BEIYUTAHNE, YMHOXKEHIE U JeJIeHIe
OOBIKHOBEHHBIX pobeii. Bzanmuo obpaTHbie Unca.
CMeraHHble YUCJIA U JIEHCTBUS HAJ| HUMHU. 33729l HA
HaXOXKJeHne Apodu Iucia U 9ucja Mo ero apoowu,
JIPOOHOTO OTHOIIIEHUsT Yucesi, ux pemieraue. CpeaHee
apudMeTnIecKoe HECKOJIBKUX YNCesI. 3aJ[a9l Ha CPeHee
apudMeTnIecKoe HECKOJIBKUX YNCEI U UX PEIIeHue.
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5-7 KIacChl

Hecaruanbie apobu. CpaBHEHUE JIECATUIHBIX APOOEi.
Okpyrienue JiecaTUIHBIX Japobeit. Koneunas u
OeckoHeuHas JlecaTudHble apodu. CiioxKeHue, BEIYUTAHUE,
YMHOXKEHUE W JIeJIEHUe JIeCATUIHBIX Jpodeil. Y MHOXKeHMe
U JIeJIeHre JeCSITUIHON JIpodr HA PA3PSITHYIO €IUHUILY.
[IpeobpazoBaHust 9UCIOBBIX BBIPAYKEHUIA C
OOBIKHOBEHHBIMU U JECATUIHBIMU Apobsmu. [IporeHTor.
OcHoBHbIe 3a/1a1u HA TPOIEeHTHI. [Ipomopmus u ee
cBoiicTBa. [IpsiMasi IpONOPIMOHAJIBHAST 3aBUCUMOCTb.
O6paTHas TPOHOPIHOHAIbHAS 3aBUCAMOCTD.
3aBUCUMOCTH MEXKJy BEJIUIMHAMUE: IIyTh, CKOPOCTh,
BpeMsi; paboTa, TPOU3BOJUTEIHLHOCTD, BPEMSI; CTOUMOCTD,
IeHa, KOJIMIEeCTBO. 3a/[@4i Ha [IPOIOPIWH (YaCcTH,
IPOIEHTHI) U UX perenne. MHOXKeCTBO. DJIeMeHThI
mHOKecTBa. Criocobbl 3amanust MHOXKeCTB. [Lycroe
MHO)KeCTBO. [lommuoxkecTBo. Onepanuu HaT
MHOKeCTBaMH (Hepecedenne, o0beuHeHne). 3a[a9u Ha
HAXOXK/JIEHUE OOIUX 3JIEMEHTOB M BCEX JIEMEHTOB
3a/laHHBIX MHOZKECTB. HO.HO)KI/ITGIH)HI)IG " oTpullaTe/IbHbIE
qncia. KoopaunarHast npsimasi. Moy ducia.
KoopaunaTsl Tovuek Ha KOOPJAWHATHON MPAMOIA.
N3zobpakenne TOUYKHM Ha KOOPAUHATHON IIPAMOIL IO ee
koopauHaTe. HaxoxkieHre KOOpJIMHATEI TOYKA Ha,
KOOpJMHATHON TpsiMoit. IIpoTuBomooKubIe TncIa.
MHOKeCTBO HATypPaJIbHBIX Yucesl. MHOXKECTBO MeJIbIX
quces. MHOXKeCTBO parnuoHabHbIX unce. CpaBHeHUe
PAIMOHAJIBHBIX Yncest. JleficTBus HaJI pauoOHATbHBIMI
YUCTAMU.

CrereHb ¢ HATYPAJIBHBIM IIOKA3aTeJIeM U €€ CBOMCTBA.
CreneHb ¢ meIbIM IOKa3aTeleM U ee CBOICTBa.
CraHIapTHBIN BUJ 9HCIIA.
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8-11 kJ1acchl

YHucsioBble HEPABEHCTBA, MX T€OMETPUIECKAST
uaTeprperanusi. CBOMCTBA YUCIOBBIX HEPABEHCTB.
Jluneitnoe HepaBeHcTBO. CHCTEMBI JIMHEHHBIX

HEPABEHCTB C OJIHOI 1epeMeHHOi1. J[BoiiHbIE HEPABEHCTBA.
Kopenb n-it crenenn us gucia. UppanuoHanabHOE YUCIIO.
HeiictBurenbraoe unciao. CpaBHeHME AefICTBATEIHHBIX
yuces. Uuciaosble mpoMexkyTKh. Apudmernyeckuii
KBaJIpaTHDBIIl KOPEHb U €I'0 CBOHCTBA.

10-11

Kopenb n-ii crenenn u3 yncia. Apudmernyeckuii KOpEHb.
OcHoBHBIE CBOMCTBa KOpHA n-it cremenn. [IpeobpasoBanne
BBIPaXKEHUIA, comepKaIux KOpHu n-it cremenn. V3basienmne
OT MPPAaIMOHAILHOCTU B 3HaMeHaTese apobu. CremeHsb ¢
pPaIMOHAJIBHBIM 1T0Ka3areseMm. CBONCTBa CTelleHn ¢
paIMOHAJIBHBIM TToKa3aTesieM. CTeleHb ¢ JIefiCTBUTEIbHBIM
nmokazarejieM. CreneHHast (QyHKIUS C PAIMOHATBHBIM
HoKazaTereM y=x", y:x% 1S

keN, cpoiicTBa 1 rpaduK CcTeneHHOH (DYHKINAN.
Wppanuonanbhble ypaBHeHus. MppannoHaibHbe
HepapeHcTBa. CTerneHb ¢ PaIMOHAIBLHBIM TOKA3aTEJIEM.
CBoiicTBa CTENEHN C PAIMOHAJBHBIM TOKA3ATEIEM.
Crenenb ¢ UppaloHAJIbHLIM oKazaTesaeMm. Omupenesenne

sorapudma gncya. OCHOBHOE JIorapudMUIECKOe TOXKIECTBO.

Ilokazarenbhast, JorapudmMutdeckast, crerneHHas OYHKITAN.

[IepBoe umcI0BOE MHOXKECTBO, C KOTOPBIM CTAJKUBAIOTCS YUaAIUEeCcs elle HavdabHbIX
KJIACCOB - MHOYKECTBO HATYpPaJbHBIX Ynce]. B MaTreMaTuke CyIIeCTBYET JiBa CIIOCODA €ro
noctpoeHusi. Koauvwecmeennvie HamMYypasoHvie
HEITyCTOr0 KOHETHOT0 MHOYKeCTBa (moctpoenne 1o Kanropy), nopadkosve HaTypaIbHbIE

YHuCJla IIOCTPOEHLI Ha OCHOBE aKCHUOM Ileano:

Al. Kaxaomy a€EN cooTBercrByeT €IMHCTBEHHOE HATypPaJbHOE YHCI0, KOTOPOe

/ ’ /
HA30BEM CJIEJIYIOIINM 32 a YUCJIOM U 00o3HadunM a , T.e.(Va, béEN)a=b =a =Db.

A2. CymecrByer HaTypaJbHOE 4YHCIO 1, KOTOpoe He CJeayeT HH 3a KaKUM

HATYDAIBHBIM dicIoM, T.e. (VaEN) a' # 1.

Yucaa OTOXKIACCTBJIAIOTCA C MOIIHOCTBIO

‘ Hauano |

‘ CopepxaHue |

CrpaHuya 149 unz 389|

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




A3. Jlroboe HaTypasibHOE YHCJIO ClIeyeT He Oojiee deM 3a OJHAM HaTypaIbHBIM
quciom, Te. (Va, beEN) a' = b = a = b.

A4. (Axcumoma wnayknum) Eciom MHOXKecTBO M HATypadbHBIX HYHCET COJEPIKUT
€JIMHUILY U BMECTE C KaXKJIbIM, COJIEPYKAIINMCH B HEM YUCJIOM & COJIEPYKUT U CJIeIyIOIIee
3a HuM 4ncao a, To M = N, Te. (1€M) A ((Va€N) acM = a' €M) = M = N.

Bamevanne. Akcroma 4 JIe?KUT B OCHOBE METOJIa MaTeMaTUIeCKON WHIYKIIAHN.

RN a1 = a.

A6. (Va, beN) a + b' = (a + b)'.

A7. (VaeN) a x 1 = a.

A8. (Va,beN)a x b =a x b + a.

Axcrnombr A1-A8 6b1mn Briepsbie copmymupoBanbl B 1801 roly nraibsHCKUM YIEHBIM
[Teano u mosyunn Ha3BaHue akcuom IleaHo.

B mkoabHOM Kypce MaTeMaTWKN Ha HArJIsgIHO-UHTYUTUBHON OCHOBE IIPEJICTABJICHBI
0ba 3Tu crocoba: KaxKja0e HOBOE YUCJIO TMOABIACTCA U3 aHAJIN3a KOJUIECTBA MPEIMETOB,
IIpeJICTaBJICHHBIX Ha PUCYHKAX, a JaJiee JOBOJIBHO 9€TKO BBICHAETCA U YIIOPSI0UEeHHOCTb,
U JINCKPETHOCTH MHOYKECTBA HATYPAJIbHBIX YUCEJI.

TepMun <«HATypaJbHOE €YHCIO» BBEI PUMCKHN aBTrop bBosmwmit (475 - 524).
Cucremarmdeckoe wu3ydYeHHe HATYPAJIbHBIX dHCE/ HAYMHAETCI B H-M  KJlacce.
OcnoBHasi 1enb Tembl <«HarypanabHble dmciay - 0000IIeHHME U 3aKpeIJieHHe TeX
CBEJICHUII O MHOXKECTBE HATYPAJbHBIX HYHCEJ, KOTOPbIEe IIOJyYeHbl YYaIllUMUACTd eIe
B HadajbHOU 1mKojge. Ocoboe BHUMaHHE YIe/deTcd IO3UIMOHHON 3alucu JIrob0ro
HaATYpPaJIbHOIO HYHCJIA, BBIMOJTHEHUIO TOPA3PAIHOTO CPAaBHEHUS HATYPAJbHBIX YHCEJI.
Bsoasitca cumBosibl =, >, <.

[Ipu m3ydennn apudmMeTHIecKux orepalnuii HaJl HATYPAJTbHBIMU YUCJIAMU YIUTEIIO
HEOOXOIUMO JIOCTATOYHO OTYETINBO IIPEJACTABIATH cebe padauvue 6 mpebosaHuAx
K MeTHUKE 6uYUCAIEHUT, % 000CHO6AHUN0 MOt mexrHukxu u meopuu onepayut. K
TEXHUKE BLIYUCJIECHWI HAJI0 MPEIbABJIATH CcaMble KEeCTKHEe TpeOOBAHUSA - 3TO OCHOBA
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(dbyHnmamenT) Bceil BBIYUCIUTENBHON KyJIBTYPbl ydYamuxcsi. 1TBeEpaoro 060cHosaHus
TEXHUKU BBIIOJIHEHUs Omepaluii TpedboBath He cieayer. JloctaTtodno, eciau ydammecs
6yﬂyT BBITIOJIHATL 9TH OII€epallui MW II0JIb3OBATbHCA HX CcBoOIiCTBaMu («Ha» - CJIOZKEeHUue
WM BblYNTAHUE, <«B» - yMHOXKeHWe wuim jesenue). HawubGosee muddepeHimpoBaHHo
MPUXOIUTCS MOAXOIUTH K MeoPul CaMUX OIEPAIIHIA.

Ionamue caootcenus BOODIINE He ONPEIEISeTCS U CUNTAeTCd MHTYUTUBHO SCHBIM W3
OIIbITa IIpeJIICCTBYIOIICIO O6yquI/Iﬂ. XOTH IIOHATHE 6bl1UIMaHUA TO2KEC HHTYUTUBHO ACHO
YYAIIMCsI, HO OTHOCHUTEJBHO HEr0 BBOJIUTCS CMPO20e onpedeserue, KOTOPOe OCTaeTCs
HEM3MEHHBIM JIJIS BCEX UYHCIOBBIX U JIa’Ke HEUHUCJIOBBIX MHOXKECTB (BBIYECTh U3 YUC/IA G
YUCI0 6 - 3TO 3HAYNT HAWTH TAaKOe YHUCI0 ¢, KOTOPOe, OYIYUN CIOKEHHBIM C YHCJIOM
6, mact [ucyio a). Oueparus ymHodCceHus BBOIUTCI CNEUYUAALHOIM ONPEIEAEHUEM,
CIIpaBe/JINBBIM JIUITh Ha MHO)KecTBe N(a*B = ata+...+a).

Jleaenue onsTh cTporo omnpenessiercst ( a:B = ¢ <=> c¢*B = a).

Xots rytaBa u HasbiBaeTcst «HarypasbHble quciay, (GaKTHIECKN Ke B HEll N3y vIatoTcst
1eJible HeoTpulaTeabHble dncia. VI 3/1ech yIeHUKH JIOJIZKHBI TBEPIO YCBOUTH JIBOAKMUIA
CMBICJI TepMUHA <«HY/JIb» (HyJb - mudpa u HyJIb - [ncio). [losromy nHeobxommMo
O+ta = a; a+0 = a; 0%a = 0; at0F N0 IR
000CHOBaHME HEBO3MOMKHOCTH JeJeHHs Ha Hylb: a:0 = x <=> x*0 = a, 9T0 HEBEpPHO,

HAy4YUTBHCS OIEPUPOBATH C HYJIEM

0:0 = x <=> x*0 = 0, HO B Ka4eCcTBe X MOXKHO B34Tb JI000€ IUCIIO.

JIydimeMy yCBOGHHIO VUAIUMHCS MHOXKECTBA HATYyPaJbHBIX YHCET CIIOCOOCTBYET
U3ydeHne HEKOTOPBIX BOIPOCOB JEIUMOCTU. llo OTHOIIEHWIO JIeMMOCTH Ha JaHHOE
HaTypaJbHOE YHUCJIO N MHOXKeCTBO N pas3OmBaercss Ha JIBa HEIEPECEKAIONUXCs KJIacCa:
HaTypaJbHbIE YUC/Ia, JICJIANAEecd Ha N U HATypaJbHble YHUCa, He jendmuecsd Ha n. [lo
YUCIIYy JIeJIUTENIEN - MPOCThie, cocTaBHble, 1. PaccMaTpuBaroTcst IpusHaku JIETMMOCTH HA
2,3,95,9, 10 u mesreHne ¢ OCTATKOM.
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N3 IIporpamMmbr:

5 KJiacc
HATYPAJIBHBIE UYNCJIA (42 q)

Harypaspabie umcita, Hyab u jeiicrBus Haj Humu. CpoiicTBa apudMeTHIECKHX
JIEHCTBUI M UX UCIOJIB30BAHUE JIJII PAIMOHAILHOCTHA BBITUCICHUIA.

Koopmunaruwrit gyd. Koopaunara touku. 300pakenme HaTypaabHBIX YUCET HA
KoopauHATHOM Jiyde. OTHOIIEHUs <«DOJIBbINE», «MEHbBIIey, «PABHO» MKy YHUCIAMA
Ha KoopamHaTHOM Jiyde. CpaBHEHHE HATYpPaJbHBIX HUHCET JAPYT C JPYTOM M C HYJIEM.
Okpyrienne HATYPAJIbHBIX UUCETT 0 OIPEJICICHHOTO Pa3psijia.

Crenenb ¢ HATYPAJIbHBIM MTOKA3aTe/eM. 3aIllUCh HATYPAJIBHOIO YUC/Ia B BUJE CYMMBI
PAa3PSITHBIX CJIAraeMbIX, TMOPSIOK BBITOJTHEHUS JEHCTBUN B BBIPAXKEHUSIX, COJIEPIKAIIIX
CTEIleHb, BHIYMC/ICHIE 3HAYCHUN BbIPDaXKEHU, COJEPKAIINUX CTEIEHb.

Henenune ¢ ocrarkom. [lemmrenn n KparHble uncia. [Ipusnaku mgeaumoctn Ha 2, 3,
4, 5, 9, 10. Paznoxxenne unciia Ha MHOXKUTEU. IIpocThie n cocraBable [mcia. OOmimii
nenurenb. Obmee kpaTHoe. Pazjoykerune umces Ha MpocThie MHOXKUTe M. Haubombrmmit
obmuii genuTesnb. Banmuo mnpocteie unciia. HauMenbiiee obiee KpaTHOE.

* IIpusnaxu deaumocmu na 6, 7, 8, 11.

* Pewemo Dpamocdena.

TekcroBas 3ajgada. Apudmerndeckuii crocod (MeToJ) perleHns TeKCTOBBIX 3aJ1ad.
Wcnonb3oBanne TabJIUIL, cXeM, APYTuX (OpPM IPeACTaBICHHUS JaHHBIX [PHU PEIIeHUun

3a,1a4.
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[IpakTuKO-OpHEHTUPOBAHHBIE 3aIa9H, 33149l C MEXKIIPEJIMETHBIM COJIEPKAHIEM U UX
pelienne.

*  Iosnasameavnvie, padsusarowue 3adavu  Ha  JeUNCEHUE,  B36EULUCAHUE,
nepesusaHue.

OcHoBHBIE TPeOOBaHUS K Pe3y/bTaTaM yIeOHOH IedATeIbHOCTH VIaIliuXCsl

VYyairuecs: JOJXKHBI:

NPABUALHO YNOMPEOAAMD MEPMUHDBL U UCTLOAB30EAMB NOHATNUSL:

nndpa, pa3psi, KJIacc, HaTypaabHOe YUCI0, HATYpaabHBIH Psijl, KOOPAUHATA TOUYKH Ha,
KOOPJIMHATHOM JIyde, YeTHOe YHCJI0, HeIeTHOEe YUCJI0, IIPOCTOE THCJI0, COCTABHOE YHUCIIO,
B3aMMHO ITPOCTBIE UNCJIA, CTENEHDb ¢ HATYPAJIbHBIM ITOKA3ATEIEM;

JEeIUTEeIN YHCIa, Pa3JIoKeHWe 4YHCAa Ha MHOXKHUTEIH, OOIIU JIeJIuTesb, 00Iee
KpaTHOe, HarOOIbIIN 00Nl e/ IUTe b, HauMeHbIIee 00IIee KPaTHOE;

3Hamv:

pasymare MexK Iy Mudpoil U TUCIOM;

MTO3UITMOHHYO 3aIICh HATYPAJIBHOIO THCIA;

IIpaBUJIO OKPYIVIEHUA HaTypPaJIbHbBIX YHCEJI;

MMpU3HaKU JIeTUMOCTH Ha 2, 3, 4, 5, 9, 10;

YMems:

YUTaTh U 3allMCbIBaTh HaTypaJIbHbIC YHCJIa;

BBITTOJTHATH apuOMETHIeCKNe JIeHCTBUsI ¢ HATYPATbHBIMI UNCTAMHE;

IIPEJICTaB/IATh HaTypaJbHbIE YKC/Ia B BHUJE MPOU3BEICHUS ITPOCTHIX MHOKUTEJIEH;

n300pakaTh KOOPJAMHATHBIN JIyd, HAXOJUTh KOOPJMHATY TOYKHU, M300pa’KeHHoi Ha
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JIAHHOM JIyde, U I10 3aIaHHO# KOOpAnHaTe n300parkaTh TOUKY Ha KOOPAUHATHOM JIyYE;

CPaBHUBATH JIBa YUC/IA U 0OOJIee JBYX YUCET;

IpeacTaB/IdTh HATypPaJIbHbIE 9UCJIa B BUJAE CyMMBbI Pa3PAJIHBIX CJIara€MbIX;]

IIPEJICTABIATD IPOU3BEICHIE OJUHAKOBBIX HATYPAJIbHBIX MHOXKUTEJICH B BUJIE CTEIICHN
¢ HATYPAJbHBIM ITOKa3aTeJIeM;

OKPYIJIATH HATYPAJIbHOE YHUCJIO JIO OIPEJIEIEHHOIO Pa3psjia;

IPUMEHSTH 3aKOHBI apu(MeTHIeCKUX JIeHCTBIIl Jisi yIPOIeHus! (PAIMOHATIHBHOCTH)
BBIYNCJIECHANA;

HAXO/IUTH JIEJINTEJIN YUCIa W KPATHbIE YUC/Ia; OOINue JIeJIMTeTN Yuceja U obIue
KpaTHbBIE YKCeJI; HauOOJIBIIII OOIIMil JIe/TUTe/Ib 1 HauMEeHbITee 00Iee KPaTHOE;

BBIIOJIHATH JieJIEHUE C OCTATKOM M IIPEJACTaBJIATH YHUCJIO B BHUJAE CYMMBI OCTaTKa U
POM3BEJIEHNs YACTHOTO U Jeiuteiist (a =b - g + r, e 0 < r < b);

KOHTPOJIMPOBATH IIPABUIBHOCTD BBIIOJHEHNS apuMMETHIECKIX JIeHCTBHIT;

CTPOUTH MOJIe/Ib YCJOBHUs 3ajadn (B BHJE TaOJIHIBI, CXEMbI, YepTexa), B KOTOPOi
JaHbl SHaYEHUA JIBYX U3 TPEX B3aUMOCBA3aHHBIX BEJIMYUH, B IEJIAX ITOUCKa €€ PEeHIeHUAd
U yMETh OCYIIECTBJIATH IEPEeXoJI OT OJIHON MOJIeJIN K JIPYTOif;

MHTEPIPETUPOBATH BHIUUC/IUTEIbHBIE PE3YIHTATHI B 3a/1a4€, UCCIEI0BATD 01y Y€HHOE

pellieHne 3a/1a4u.
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Jlekiusi 5. MeTo/iuka n3y4yeHnss OObBIKHOBEHHBIX U JECATUYHBIX JIPO0eii.
Meronuka BBeleHUSI U M3Yy4YE€HUS PAMOHAJbHBIX W MPPAIMOHAJIbHBIX
YHnceJl.

N3 IIporpammbr:

5 KJiacc
OBBIKHOBEHHBIE JIPOBA (64 q)

Oo6bikHOBeHHAsT JpoOb. [lpaBuibHast u HempaBuabHas JIpOOH, CMENaHHOe HHCJIO.
Hemast m gpobras gactu [mciaa. OcHoBHOe cBoiicTBO npobu. CokpaleHue Ipodn.
[IpuBemenne mapobum K HOBOMY 3HaMeHareno. l[lpuBenenme mapobeil K HauMEHBIIEMY
obmmemy 3uHamenarento. CpaBuenume mpodeit. CrioykeHue, BBIYUTAHWE, yMHOXKEHHUE WU
JieJIeHre OOBIKHOBEHHBIX Jipobeit. Bzammuo obpatublie uncia. CMmemraHHble dYHUCIa U
JeficTBUS HaJ, HUMN. 3aJadld Ha HaxXOXKIeHHe IpoOM Yucjaa W YUCIa 110 ero Japodu,
JIPOOHOTO OTHOIIEHUST IUCETI, UX PEICHHE.

Cpemnee apudmeTnieckoe HECKOJIbKUX YUCE. 3aJadd Ha cpeHee apudMeTnIecKoe
HECKOJIbKUX YHUCEJI U UX PEIleHue.

JIuneiinble u cronbuarsie auarpamMMmbl. [IpesjcraBienue JaHHBIX B BUje TaOJIHUI] U
nuarpamm. Vcmonb3oBanne nHMOPMAINH, [IPEICTABICHHON B BUJe TaOJIUIl U JTHATDAMM,
JUUTsT COCTABJICHUST U PEIIeHnsT 3a,/1ad.

[IpakTuKO-OpHUEHTUPOBAHHBIE 3aJIa9H, 3a/Ia9l C MEXKIIPEIMETHBIM COJIEPYKAHIEM U UX
pelrenue.

OcHoBHBIE TpeOOBaHUs K pe3yabraTaM yIeOHO! JesITeTbHOCTH YIalliXcs

Yyalmnuecst JOJI2KHbBI:

NPaAsUABHO YNOMPebAAML MEPMUHDBL U UCTLOAB30BAMD NOHANMUS:

OOBIKHOBEHHasi JIPOOb, HYUCJUTEIb W 3HaMeHaTeJab Jpobu, MpaBUbHasg W
HEelpaBUJIbHAs JPOOH, COKpaTuMas JIpodb, HeCOKpaTumas JpoOb, CMENIaHHOe YUCTIO,
B3aMMHO OOpaTHBIE UNCJIA;

cpejinee apuMeTHIecKoe HECKOJIBKUX TUCET;

JINHEHHAS U CTOJIOYATAS JUATPAMMBI;
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3Hamo:

OCHOBHOE CBOMCTBO JIpoOu;

YMems:

YUTATh U 3aIMCHIBATH OOBIKHOBEHHBIE JIPOOH;

n300pakaTh OOBIKHOBEHHBIE JIPOOU Ha KOOPIMHATHOM JIYYeE;

3allMChbIBaTh HATypaJbHbIE dYHCJIa B BHJE JAPOOH C 3aJaHHBIM 3HAMEHaTEeJIeM,
3allIChIBATH CMENIaHHOE YNC/I0 B BHUE HEIPABUIBHON JIPOOH M HEIPABUIBHYIO APOOb B
BHJIE CMEITAHHOTO YHC/Ia;

[IPUMEHSITH [IPaBUJIa COKPAIeHN JTPOo0eit;

CpaBHUBATDH JPOOU;

UCIIOJIb30BaTh  aJIFOPUTM  HaXOXKJEHUsI HAWOOJIBIIEro OOIIEro JeMuTess  JIijId
COKpAIIEHUsI JPOOH;

IIPUBOJAUTDL ﬂpO6H K HOBOMY 3HaM€HAaTeJIIO0, IIPUBOIUTDL ﬂpO6H K HaMMCHBIIEMY
o0IIIeMy 3HAMEHATEeJIo;

MIPUMEHSITh AJITOPUTM HAXO0K/I€HUsT HANMEHBIIIEro OOIIEero KpaTHOTO JJId HaXOXK IEHUsT
HAMMEHBIIEr0 OOIIEro 3HaMEHATEIST;

HAXOJIUTh YHCJI0, OOpATHOE JTAHHOMY YHUCIY;

BBITIOJIHATH apudMeTrndecKue JAeficTBUsl ¢ OOBIKHOBEHHBIME JIPOOSIMU;

HAXO/IUTh JAPOObL OT YUCIA U THUCJIO 10 ero J1podu;

[IPUMEHATH 3aKOHBI apu(PMETUIeCKUX JICUCTBUI g YIPOIIEHUA BBIYUC/ICHUN ¢
peobpa30BaHns BHIPAYKEHUIT;

HAXOJUTh 3HAYEHUsT BHIPAXKEHUI P 33 JaHHbIX JIPOOHBIX 3HAYEHUSIX [T€PEMEHHBIX;

HaXOJIUTh CpejiHee apudMeTHIeCKOe HECKOJIbKIX UNCe)T;

UHTEPIPETUPOBATH U MIPe00Pa30BbIBATH MH(MOPMAIIUIO, TTPEJICTABICHHYIO B TaOIUIAX
1 Ha JuarpaMMax, OTPazKarOoIlyIO CBOIICTBaA U XapaKTEPpUCTUKHN PEaJIbHBLIX ITPOIECCOB U
SIBJIGHUI, U PENIaTh OOPATHYIO 3a/1a9y;

MOJIEJIMPOBATEH YCJIOBUE 3329 B BUJE JuarpaMM, TaOJIUIl, CXeM;

pelarb  [PaKTUKO-OPMEHTHUPOBAHHBIE — 3aJa4M, 3aJad9d C  MEeKIPEIMETHBIM
COJIEP2KAHIEeM, aHAJU3UPOBATEL U UCCICI0BATH IOy YCHHBIE PE3Y/IbTATHI.
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6 kJIacc

Hecsituanbie apobu (39 )

Jecstuanbie apobu. CpaBHeHHWe IeCATHIHBIX Japobeit. OKpyrieHue 1ecaTUIHBIX

npobeit. Koneunasg u OeckonedHas jecsatudHble jgpobu. ClioKeHue, BbIYATAHUE,
YMHOXKEHHE U JIeJIEHUE JIeCATUIHBIX JIpobeii. Y MHOXKEHHe U JIeJIeHNe JIeCATUIHON Jpobu
Ha pa3pgajaHyio eauauily. [Ipeobpa3oBaHus YMCIOBBIX BbIpayKeHHUI ¢ OOBIKHOBEHHBIMH U
JIECATHIHBIMU JIPOOSIMU.

*Beckoneunas nepuoduueckas 0pobv.  Banucv  beckoneunotl  nepuoduneckot
decamunnoti dpobu 6 eude 00vIKHOBEHHOT.

[IpakTuKO-OpHEHTHPOBAHHbBIE 3aIa49M, 33149l C MEXKIIPEIMETHBIM COJEPKAHIEM U MX

peleHue.

OCHOBHBIE TPEBOBAHIA K PE3VJIBTATAM
VUYEBHO! AESATEJIBHOCTU YYAIINXCS

Vyaruecst 10JI2KHBI:

NPABUALHO YNOMPEOAAND MEPMUHDBL U UCTLOADI0GAND NOHATNUA:
JIeCATHIHAA JIPOOD;

pas3psiibl JIECATUIHON JIPOOH;

KOHEYHAasl JeCATHIHAs IPOOb;

OeckoHevYHAd JIeCATUIHAs JTPOOD;
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3HAMD:
MpaBUJIa BBIITOJIHEHUS apUPMETUIECKUX JIEHCTBUN € JECATUIHBIME JIPOOAMU;
IpaBUjIa OKPYTJIEHUS JIECATUIHBIX JIPOOeit;
MIPABUJIO YMHOYKEHUS U JIeJIEHUs JeCATUIHBIX JAPOo0eil Ha Pas3pAIHYIO €INHUILY;
YyMems:
YUTATh U 3allUCHIBATE JIECATUYHbBIE JTPOOU;
N300pakaTh JECATHIHBIE TPOON Ha KOOPIMHATHOM JIyde€;
3aMEHATh KOHEYHYIO JIECATUIHYIO JIPOOb paBHOIl eif OOBIKHOBEHHO# JIPOOBLIO;
3aMEHATh OOBIKHOBEHHYIO JpPOOb paBHO# eff JecaTHudHON JpoObI0; OKPYIVIATH
JIECATHYHBIE JTPOOH;
CPaBHUBATH JIECATHIHBIE JTPOOH;
BBIIIOJTHATh ~ [IPEOOPA30BAHUs  YUCJIOBBIX  BBIPDAXKEHUN €  OOBIKHOBEHHBIMH U
JIECTUIHBIMU JTPOOSIMU;
pemarb  [MPaKTUKO-OPHMEHTUPOBAHHBIE — 3aJladH, 3aJa9d €  MEXKIIPEJIMETHBIM

CoO/IepzKaHUEM, aHAJIUSUPOBATH U UCCJIEIOBATH IIOJIYY€HHbIE PEIYJ/IbTAThI.
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Panmnonasibabie uncia (38 1)

MuoxkecTBO  HATypaJbHBIX — 4nceJl. MHOXKECTBO IeJbIX —4ucesn. MHOXKeCTBO
parmoHaJIbHbIX ducesa. Momaynb gucia. CpaBHeHne PaIMOHAJIBHBIX THCET.
Koopmunarnas npsamas. KoopauHaTbl TO4YeK Ha  KOOPJAMHATHOW  IIPSAMOI.

N3o00parkenne TOYKH Ha KOOPJAMHATHON mpsamoii mo ee koopauHare. Haxoxkiaenne
KOOP/IMHATHI TOYKU Ha KOOPJMHATHON Ipsmoii. ['eomeTprdecKkast nHTEpIIpeTaIiusi MOJLYJIsd
JUCIIA.

JleiicTBust HaJ PAIMOHAJIBHBIMUA THCIAMU.

* Hazootcdenue snauenuti evipadicernutl, co0eprHcauur 3Hak Mooyisl.

[TpakTrKO-OpHEeHTUPOBAHHBIE 3a/1a9H, 38/Ia4U1 C MEXKIIPEIMETHBIM COJIePXKaHIeM U UX

peleHue.

OCHOBHBIE TPEBOBAHUA K PE3SYJ/IBTATAM
YUYEBHO! AESATEJIBHOCTU YYAIIINXCS

Yuarueca QOIKHBL:

NPABUNLHO YNOMPEOAAMD MEPMUHDL U UCTLOADI0BAMD NOHAMUA.

YHCJIOBBIE MHOYKECTBA (MHOXKECTBO HATYPAJIbHBIX YUCE, MHOXKECTBO IEJIbIX UHCEI,
MHOKECTBO PAIMOHAJIBHBIX YUCE ), JIEMEHThHI YUCIOBBIX MHOXKECTB;

OJIO?KUATEIbHBIE, OTPUIIATEILHBIE YNCIA;

palmoHaJbHbIE YUCJIA;
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MO/IYJIb YUCJTIa;
KOOD/IMHATHAA IIPAMasi, KOOPJIMHATA TOYKH;

3HAMb:

FeOMETPUYCCKAN CMBICTT MOJIYJIA YUCIIA;

[IPaBUJIa BBIIOJHEHUA JAEHCTBUI C pAIlMOHAJIBHBIMUA YHACJIAMU;

YMEmb:

HAXOOUThb MOIYJIb 9HUCIIA;

CPaBHUBATH PAIIMOHAJIBHBIC YHUCIIA;

n300pakaTh TOYKY Ha KOOPJIMHATHON TMPAMOIl IO ee KOOpJIUHATE;
HAXOJNUTh KOOPAWHATY TOYKHM Ha KOOPJMHATHON IIPAMOI;

BBIIIOJIHATH NEHCTBUA C PAIIMOHAJIBHBIMY YNCJIAMU;

HAXOJIUTH CpeJiHee apudMeTHIecKoe HECKOILKUX PAIMOHAIbHBIX YHCEJT;
penaTh  OPAaKTUKO-OPUEHTUPOBAHHLIE — 33189, 3319 €  MeXKIIPeIMeTHLIM

COIepzKaHuEM, aHAJIU3UPOBATL WU UCCJIIEJOBATH IIOJIYIYCHHbBIE PE3YJIbTaThI.
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8 kJ1acc

KBagparHble KOPpHI U UX CBOMCTBA.
HeiicrBurenpubie uncia (26 )

Keaparubrit Koperb u3 qnciia. Apudmerndecknii KBapaTHbIl KOpeHb. MHOXKeCTBO

APPAIMOHAJIBHBIX — duces.  MHOXKecTBO — JIefiCTBUTENbHBIX  4mces. VI3obOparkenne
JIEMCTBUTENBHBIX YHCeJ Ha KOOpJuMHATHON mpsMoii. CpaBHeHUWe JIeHCTBUTEIbHBIX
quCcel.

CroiicTBa KBaJIpaTHBIX KOpHeil. I[IpuMmenenme cBOHCTB KBaJIpaTHBIX KOPHEIi:
BbIHECEHMEe MHOXKUTEIA 3a 3HaK KOPHS; BHECEHME MHOXKHUTEId II0J 3HaK KODHI;
n30aBjeHne OT WPPAIMOHAJIBHOCTH B 3HAMeHaTesje JpoOW; BBIUHC/IEHUE 3HAYEeHUil
BBIparKeHNi U YIIPOIIEHNE BbIPayKEHUI, COIeprKallnX KOPHU.

Yucosere npoMekyTKu. OObeUHEHNE U IIepeceYeHne YUCJIOBBIX TPOMEXKYTKOB.

CucreMbl 1 COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C OJIHOM ITepeMeHHOIl (Hen3BeCTHOI).
Pemenne 1BOMHBIX HEPABEHCTB.

[IpakTHKO-OprEHTNPOBAHHBIE 33/1a491, 33/1a91 C MEKIIPEIMETHBIM COJIEPZKAHNEM U UX
pelreHue.

OCHOBHBIE TPEBOBAHI
K PE3VJIBTATAM YUYEBHON JEATEJIBHOCTU YUAIIIUXCSI

Vuaruecs JTOJKHBI IPABUJIBHO YIIOTPEOIATH TEPMUHDBI U UCIIOIH30BATH TOHSATUS:
KBa/IpaTHBIA KOPEHb U3 YHUCJIA;

apudMeTnIecKnii KB IPATHBIN KOPEHD;

UpPaMOHAIbLHOE YUCIIO;

JENCTBUTE/ILHOE YUCIIO;

YHUCJIOBBIE IIPOMEXKYTKU.

Yuarmecsa T0JKHBI 3HATD:
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olpejesjenue n CBOIICTBAa KBa/IpaTHBIX KOpHeﬁ;

IpeJCTaB/IeHre  PAIlMOHAJbHONO  YHCIa B BHJE OECKOHEYHON  JIeCATHIHOM
[IEPUOANIECKON JIPOOH; MPPAIMOHAJBHOIO YHCIa B BHIAE OECKOHEYHOW JIeCATHIHON
HEIepUuoUIecKOoil 1poou;

TpeOOBaHU:  «PEIUTh
COBOKYIIHOCTH JIUHENHBIX HEPABEHCTB>.

CMBICJI CUCTEMY JIMHETHBIX HEPaBEHCTB» | «PENMIUTDH

Vyarmuecs J0JI2KHBI YMETh:

BBIYHUC/IATh 3HAYCHUS BBIPAXKEHWI U BBINOJHATD IpeoOpa30BaHUA BBbIPAYKEHUI,
coJIepzKallinX OIepallnio U3BJIEUeHUs] KBaJIPATHOI'O KOPHSI;

YUTaThb U 3alliCbIBaTb YUCJIOBbIEC IIPOME2KYTKH;

pemarb CUCTEMbl W COBOKYIIHOCTUA JIMHEHHBIX HEPaBEHCTB C OJHON IIepEeMEHHOI;
JABOMHbBIE HEPABEHCTBA; [IPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a491, 3324 C MEXKIIPEIMETHBIM
COJlepzKaHueM; aHaJIM3UPOBAaTh U UCCJIe0BATh 101y YeHHbIe PE3YJILTaThL.

B wMeTonmke MaremMaTuKu CyHiecTByeT mMpobJjieMa mnopsjika W3y4deHus
JEeCATUYHBIX M OOBIKHOBEHHBIX JApobeii.

Bo3moxkHbIe TOAXOBI K €€ PelIeHnIO:

- CHaYaJIa U3ydYaloTcsa AeCATUIHbIe ApPOo0OM, a MOTOM — OOBIKHOBEHHBIE;
- CHavaJjla U3yvaroTcs OObIKHOBEHHBIE /TPO0U;

- CMeIIIaHHbIl BApUMAHT U3y4eHUusi JIPOOeii.

B cymecTBytomux yaeOHUKaxX MPUICPKUBAIOTCS CJICIYIONIET0 BapUaHTa:
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5 KJiacc

6 kJacc

OO6bIKHOBEHHAS JIPOOb.

IIpaBusibHas ¥ HeNpaBUIbHAS JTPOOH,
cMmeranuoe uucyo. Lenas u gpobrast
qactu uncyaa. OCHOBHOE CBOHCTBO
npobu. Cokparenne apodu.
IIpuBenenune gpobu K HOBOMY
3Hamenareso. IIpusenenue

JIpobeit K HamMeHbIIeMy O0IIeMy
snamenareso. CpaBHenue apobeii.
CroxeHnne, BBIYATAHUE, YMHOXKEHUE
" Jieslenre OOBIKHOBEHHBIX JIPO0eii.
Bzaunmmuo obparHbie duca.
CwmerraHHble Ync/ia U JeificTBust

HaJ HUMH. 33J1a90 Ha HAXOXKIEHUE
JIpOdM YMCJIa U 9HCJIa 10 €ro apodwu,
JIPOOHOTO OTHOIIIEHUST UHCET,

UX DeIeHue.

Hecsaruuambie apodbu. CpaBHeHNE JECATUIHBIX
npobeit. OKpyriIeHne JeCITUIHBIX IPOOEii.
Koneunast nu 6eckoHedHast TeCATUIHBIE TPOOM.
CioxKeHue, BEIYUTAHIE, YMHOXKEHIE U JICJIEHUE
JECSITUYIHBIX JApobeii. YMHOXKEHHUE U JeJIeHIe
JECSITUIHOM JIpoOU Ha Pa3PSIHY0 €IUHUILY.
[IpeobpazoBaHmst YNCTOBBIX BBIPAYKEHUIA C
OOBIKHOBEHHBIMU U JIECATHIHBIMU JIPOOSIMU.
[IpomerTol. OCHOBHBIE 331291 HA TIPOIEHTHI.
IIponopniust u ee croiicrBa. [Ipsamas
MIPONOPIIMOHAJIbHAS 3aBUCUMOCTL. ObpaTHas
MIPOIIOPIINOHAJIbHAS 3aBUCUMOCTb.
[TosoxkuTesibHBIE U OTPUIIATEBHBIE TUCIIA.
Koopmunarnas mpamas. Momgynb aucia.
KoopauuaTts! Touek Ha KOOPIAUHATHON MPSIMOIL.
N306pakenune TOYKHM Ha KOOPIUMHATHOM IIPSIMOM
o ee KoopauHare. HaxoxieHne KOOpInHATHI
TOYKN HA KOOP/IMHATHON MPSIMOIA.
[IporuBomonoxubie dncia. MuoxkecTBO
HATYPAaJbHBIX dnces. MHOXKECTBO IEIbIX TUCE.
MHuozkecTBO paruoHabHbIX unces. CpaBHeHne
paruoHabHbIX dnces. JleficTBus

HaJ| PAIMOHAbHBIMU YUCJIAMU.

BaxkupIiM s51eMeHTOM METOAUKHN HU3ydCeHUA ,Z[pO6HbIX qHuceJl ABJIdeTCd y6e}K,ZLeHI/Ie

yUaIIXCd B 1e71eCO000Pa3HOCTU X BBEJICHUA.
Boamooicnhocms  3anucu  «doauy

Tpemm'i, npuem cesa3aH C USMEPEHUEM BEAUYUUH.

C NOMOUWHLIO 00BIKHOBEHHLIL Opobeti
ABAAEMCA 00HUM U3 NPUEMOS YOeHCIEHUS YUAGULUTCA 8 NOACZHOCTNU MAKUL
dpobeti.
Bmopvim npuemom agasemcs mom @haxm, wmo ¢ U nomoubro onepavus
deneHust HaMYPAAbHBLL YUcens 0eAaemcs 6ce20a 8blNOAHUMOU.
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Metouka BBeeHUS OOBIKHOBEHHBIX JIpobeii

B coorBercTBUUM € mporpaMmoil 10 MaTeMaTUKe B HA4YaJbHON IKOJE Y YYalluXCd
JIOJIPKHO OBITH C(hOPMUPOBAHO TIOHATHE «10JIs1». C MOMOIIBIO 9TOTO MOHATHUS Y Y IAITUXCS
dopmMupyeTcs noHdaTHe «0OBIKHOBEHHAA JIpoOby. [lonsaTue «a1podby» BBOJAUTCS Ha IIPUMEPE
paspesanns apOysa W JleJleHUs OTpe3Ka Ha YacTh, Ha IPUMeEPe pa3pe3aHus TOPTA.
OrosapuBaercst, uro 1/2 310 - nosioBuna, 1/3 910 - TpeTh, 1/4 310 - YeTBEPTH.

XapakTepucTuka JpoOM Bcerjla HadYMHAETCS CO 3HAMEHATess. <«J3HaMeHaTesb
IIOKA3bIBAET, Ha CKOJILKO PABHBIX YacTell pa3jeseH MPeJIMET, & YUCIUTETb MOKA3bIBAET,
CKOJIBKO TaKUX YacTeil HaJI0 B3ATh».

Jlaercsa geTkoe omnpejesenne apobHbIx dncen. OOpalmaercsd BHUMaHHEe Ha TOT (akT,
YTO «JIB€ paBHbIE JPOOM — 3TO pa3/IMIHble 0O0O3HAYEHUsI OJIHOTO M TOrO Ke JIPOOHOrO
YNCIIa, HAIIPUMED, % = %».

Memoduueckas cxrema 868edeHUs NOHAMUSA «00BIKHOBEHHASA IPODD »

- BomosnnTs MarepuasmzoBaHHbIe JefCTBUS I10 JIEJIEHUIO IpejiMeTa Ha 4 paBHbIE
JACTH.

- CoobImuUTh TEPMUHBL: «OJHA YETBEPTasT», «TPU IETBEPTHIX>. . .

- BBectn 3anuch: %, AR

- BBectu Tepmuibl «OOBIKHOBEHHAS JIPOOL», «IHUCJIUTE/h, 3HAMEHATEb JTPOOWS.

- Jlath cosepKaTebHyI0 XapaKTepUCTUKY JIpoOH (YTO IMOKA3BIBAET 3HAMEHATE b
JIPOOH, YUCTUTEH JIPOOH ).

- [IpuBecTn npumepsn! Ipodeii.

Ocobyio TpPYyAHOCTh TEXHUYECKOI'O XapakTepa IMpeJCTaBJISIOT Cco0oii
onepanyy CJOXKEHUsI U BBIYUTAHUS OOBIKHOBEHHBIX Jpobeii ¢ pa3HbIMU
3HAMEHATEJSIMU, TaK KaK IIPU CJOXKE€HUUW WJIN BBIUUTAHUU JIpoOeili pebeHok
JOJI?KEH BBIMOJHUTD CJIEYIOIINE JIOTUYECKUX OIlepaIlum:

- IIPOAHAJIM3WPOBATh 3HAMEHATEJIU;

- €cJIM OHU HepaBHbIE, TO HANTU HAMMEHBIIIUI OOINWiT 3HAMEHATEJIb;

- HaliTU JONOJIHNUTEJIbHbIe MHOXKUTEJIN;

- IpUBECTHU Apobu K 0o0IIeMy 3HaMeHATeJIo;

- CJIO>KWUTHh WJIN BBIYECTH YUCIUTEJIIN;

- COKPATHUTh, €CJIA BO3MO2KHO;

- BBIJEJIUTH IIEJIyI0 9acCTh.
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I'maBa 3 «OObIKHOBEHHBIE APOOU»
CamocrositesibHast pabora Nel0 (2)
I BapuanT

1) Bepno, jin uto Jrobasi HenpaBuiIbHas 1pobb GoJIbIne win pasHa 17

2) Cokparutre Jpobb, BBIIEJIUTE U3 Hee TEIYI0 YacTh, ¥ 3AIUIIUTEe CMEMIaHHOe IUCIO:
24. 112
TR

3) Haueprure kKoOpauHATHBIH JIyd, NPHUHSB 38 €IMHUYHBIH OTpPe30K 10 KIIETOK,
OTMETHTE Ha JIyde TOYKHN, KOOPIUHATHI KOTOPHIX PABHBI: %; g; 1%. Sanurmmre KOOpInHATHI
TOYEK B IOPSIJIKE BO3PACTAHMUSI.

4) Ha ypoke maremaTnkn % JacTh BPEMEHU 3aHsija IPOBEPKa JIOMAITHETO 3a/aHus, :713
YACTh BPEMEHH YUHUTEIb O0bICHSI HOBYIO TEMY, OCTAJIbHOE BPEMsI yUIAIINECH BBITIOJIHSIN
CaAMOCTOSATE/IbHYIO PaboTy. CKOJIBKO MUHYT VUaIlUecs BBIMOJIHIIA CaAMOCTOSTETbHYIO
pabory?

. 5p u

5) OmpenennTe, P KAKIX HATYPATLHBIX 3HAYCHAAX P IPo0b: 15 OyIeT mpaBIIbHOf?

IT BapuaHT

1) Bepho sz uro ji0basi npaBusibHas Jpobb MeHbIe 17

2) Cokparure JApoOb, BBIICIUTE U3 HEe TEIYI0 YacTh, U 3AUIIATE CMENIAHHOE YUCIO:
42, 96

;22
N\ §§ HadgepTtuTe KOOpAWHATHBIN JIy4, NMPUHAB 3a €JIMHUYHBIN OTPE30K 12 KJIETOK.
OrmeTbTena Jiyvue TOUYKH, KOOP/IMHATHI KOTOPBIX PABHBIL: %; %3; 1%. 3anuimre KOOPAMHATHI
TOYEK B IMOPSIIKE YOBIBAHUSI.

4) Ha cy66orHuke 10 yOGOpKe IIKOJBHOIO y4YacTKa % YaCTh BPEMEHU ydYallrecs
OKAITBIBAJIA KYCThI, % JaCcTh BPEMEHU VIIIa Ha MOJAIOTOBKY KJIYMOBI K TIOCAJIKE IBETOB, a
OCTAJILHOE BPEeMs yUaIiecs Mo IMeTa n J0POKKU. CKOJBKO MUHYT yUallnecs MO MEeTaTn
JIOPOYKKH, €CJIA BCIO PADOTY ydJallecs: BBIIOJIHIINA 38 Jac?

5) Onpesenure, Ipu KAKUX HATYPAJIbHBIX 3HAYEHUSX t JIPOOD: f—é Oy/eT NpaBUIbLHOM?
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I'maBa 3 «OObIKHOBEHHBIE APOOU»
CamocrosiTesibHast pabora Nell(3)
I BapuanT

1) 3akonunte npejyioxkenne: UTOOBI CIOKUTH IPOOHM € PA3HBIMU 3HAMEHATEJISIMU,
HY?KHO . ..

2) Ilpusemure apodbu %, % u % K HalMEHbIIeMY O0IeMy 3HAMEHATEJTIO.

3) Haiigure 3HaUeHWMe YHCIOBOIO BBIPAXKEHWUsI, WCHOJIb3Yysl I[PABUJIA CJIOKEHUS U
BBIYUTAHUA JTPOOEi: %+3% —1%.

4) Ha maasom yuacTke cobpajim cMOpPOInHY ¢ Tpex KycToB. C mepBoro Kycra coOpaJIu
3% KT, CO BTOPOT'O — Ha % KT 0OJIBIIIE, YeM C TIEPBOT0, a ¢ TPEThEro KycTa Ha 1% KI' MEHBIIIE,
YeM ¢ IepBOro u BTOporo Kycra Bmecte. CKOJIBKO KMJIOIPAMMOB CMOPOIMHBI COOpPaIN CO
BCEX TPeX KyCTOB?

5) Ilpu KakoM HamMeHbIIeM HaTypaJIbHOM 3HadeHud n, 9 < 2%,

3

11 BapuanT

1) Bakonunre mpeyiokeHne: UTOOBI BbIYECTb JPOOH € PA3HBIMU 3HAMEHATEJISIMU,
HYZKHO ...

2) [pusemuTe Ipobu 5, ¢ W § K HAMMEHbIIEMy OOIIeMy 3HAMEHATETIo.

3) Haiigure 3HaveHWMe YHCIOBOIO BBIPAXKEHUsI, WCIOJIb3Yysl [PABUJIA CJIOKEHUs U
BBIYUTAHUSA JTPOOEii: i+3%—1%.

4) B cymepmapkere Bce IedeHbe n3 KOpoOKH pacdacoBajn B TpH MakeTa. B mepBbiii
IakKeT MOJIOKNJIN 2% KT, BO BTOPOIi — Ha % KI' MEHbIIle, YeM B IIePBBIi, a B TPETUIl TaKeT Ha
1% KI' MEHbIIIe, YeM B IIePBbIil U BTOPOil makeTsbl BMecTe. CKOJIHKO KIJIOIDAMMOB TIE€YEHbSI
OBLIO B KOPOOKe?

5) IIpu KaKOM HaMMEHBIIIEM HATYPAJbHOM 3HaYeHHH m, 7 < ‘%m

i )
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I'maBa 3 «OObIKHOBEHHBIE APOOU»
CamocrosiTesibHast pabora Nel12(4)
I BapuanT

1) Banummure 4ncyio, 06paTHOE JTAHHOMY YHCITY %
2) BoinosiHuTe yMHOXKEHUE U JleJIeHne podeit U CMENaHHbIX IUCEeT:
. 3. 1. 9. 3.11
DR 35 - 4; 2l \
3) BeisicHuTe, Ipu KAKOM 3HAYEHUU P BBIIOJIHSIETCS PABEHCTBO p-3: =
IIOJIyYeHHBII pe3yabTaT.

4) Haiizure 3HaueHne LII/ICJIOBOFO Bpra}KeHI/ISI, HCIIOJIb3ysl 3aKOHBI YMHOXKCHU:

13 dl AN, I
a)ﬁ'(g'@>7 6) 21 +

5) lupuna HpﬂMoyFOJIbHHKa 25
[EPUMETP U TLJIOMIAJIb !

8
57 U IPOBEpbTE

3 21
CM, a ero JIJInHa Ha 1% cM bosibmre. Haiinure ero

IT BapuanT

1) BamumuTe uncyio, 06paTHOE TAHHOMY THCITY %
2) BeoimosiHuTe YMHOKEHNE U Jle/IeHIe Tpo0eil U CMeNTaHHbIX THCeT:
. 2. 1.6 e

33 ERh; 4l el e 3

3) Briacnure, mpn kKaxom 3Havenuu k BLIIOIHACTCA paBeHCcTBO 25 -k =
IIOJIyY€HHBIIl pe3yJIbTar.

4) Haiiure 3Hauenne ‘II/IC.HOBOFO Bpra}KeHI/IH, HCIIOJIb3YH 3aKOHDbI YMHOXKEHUSI:

4 4y 15.

a) (55 5) 16 6) +2 25 )

5) dnuna HpHMoyI‘OJIbHI/IKa 4% cM, a mmpuHa ero Ha 15 cm menbine. Hafinure ero
[IEPpUMETDP U IO !

11

13 U IpOBepbTE
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I'maBa 3 «OObIKHOBEHHBIE APOOU»
CamocrosiTesibHast pabora Ne13(5)
I BapuanT

1) 3akonunte mnpesoxkenne: UTobbl HAfTH, KaKyl0 YacTh OJHO YHCJIO (mepBoe)
cocTaBJisier OT JPyroro (BToporo), Hy»KHO ...

2) Uz 24 yuamuxcsg TaHIEBAJBHOIO KPY’KKa IIKOJIBI % y4IaTcsd B OJIHOM KJIACCE.
CKOJIbKO ydJaIuxcs B KPYKKe TaHIeB U3 JIPYTIUX KJIACCOB?

3) Yuammiicst 5-ro KJjacca mpoines Ha Jjbikax 500 MeTpoB, YTO COCTaBHUIIO
qucranuu. OupesesuTe JIHHY JTUCTAHIIAN.

4) Tomosst cOCTABIISIOT % BCEX JIEPEBBEB IMapKa, ocTajgbHble 80 JepeBbeB — OEPE3bI.
CkosbKO TOTOJIEll pacTeT B napke?

5) [Ipu KakOM HATYpaJbHOM 3HAUECHWUU 7

YKazKuTe 3TO IUCIIO.

BCell

oot

% ot uncja 60 Oymer HAMOOJILIITUM TUCTIOM !

11 BapuanT

1) BakoHunTe npemokenue: ITobbl HANTH APOOH OT YHUCIIA, MOKHO ...

2) M3 36 moaroToBJeHHBIX I cHopa ypoxKas S0JIOK SIIUKOB TOJBKO g OKa3aJINCH
zaroHeHHbIMI. CKOJIBKO OKA3aJI0Ch IIYCTHIX ANIUKOB?

3) Yuamasicst 5-ro kiacca npountaia 200 crpanui B Kaure « CKa3ku HApOJIOB MUPay,
YTO COCTABUIIO 2 BCex cTpanul] KHurd. CKOJIBKO CTPAHUIL B STOH KHure?

4) B KHI/I}KI?OM MarasmHe KHUTU CKa30K COCTABJISIOT % BCEX KHUT OTJ/esa JIEeTCKOM
KHHTH, OCTaJIbHbIE 150 KHUT — KHUTH cepun TpukrodeHnii. CKoJIbKO KHUT CKA30K B OTJIeJIe
JIETCKOW KHATH Mara3uHa?

5) Ilpu KakoM HATypPaJbHOM 3HAYEHUH 170 % ot uncJia 36 6ymaeT HanOOIBIIIM IUCIOM !

YKazKuTe 3TO YUCIIO.
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I'maBa 3 «OObIKHOBEHHBIE APOOU»
CamocrosiTesibHast pabora Ne14(6)
I BapuanT

1) Mcob3yst COOTHONEHNS MezK/Iy eMHAIaME ILIOMA/M, BhIpasuTe 8 CM> B MM,

2) Haiiyiure jnyiuny JBYX3BEHHON JIOMAHOM, €CJIA JIJTAHA MEHBIIEro 3B€HA COCTABJIAET
% JUIMHBI OOJIBITIETO 3BeHa U paBHA 9 cM.

3) Ilocrpoiite yros, papmbii 30°. OTMmeTbTe Ha €ro CTOpPOHAX II0 OJHOM TOUKe.
[IpoBeuTe dWepe3 9TH TOUKHM NPSAMYIO, HEPIEHIUKYISAPHYIO CTOpoHe yria. lIpoeauTe
Yepe3 BEPIIUHY yTJIa MPIMYIO, TapasiebHyIo TPAMOi, TPOXOIAIIell Yepe3 OTMeIeHHbIe
Ha CTOPOHAaX yIJIa TOYKH.

4) Innaa npsgMoyTro/ibHIKa 48 €M, a IMUPUHA €r0 COCTAB/ISIET 1—72 ero jnunbl. Haitaure
HepUMeTp M ILIONIAlb IPAMOYroJbHIKa. 11I01a1b IpAMOYrobHIKa OKPYTIATE 10 M2,

5) Hduimna jiomaHoit u3 Tpex 3Benbes 64 cM. [{yimHa nepBoro 3seHa cocTaBiisier % JIJTHBI
JIOMaHO, JIJIMHA BTOPOTO 3BeHa Ha 120 MM OoJibIle JITMHBI IepBOTo 3BeHa. Kakyio 4acTb
JIIMHA TPETHEero 3B€Ha COCTABJIsIeT OT JJIMHBI BCEH JIOMAaHOM !

11 BapuanT

1) Ucnosb3ys COOTHOIMEHUS MexKly eJIMHUIIAMHE IO 1, BbipasuTe 9 cM? B M2,

2) Haiiaure quHy JBYX3BEHHON JIOMAHO, €CJIN JIJTMHA MEHbBIIErO 3BEHA COCTABIISIET
‘—é JUIMHBI OOJIBITIETO 3BeHa M PaBHA 8 CM.

3) IMocrpoiite yros, papmbii 45°. OTMeTbTe Ha €ro CTOpOHAX II0 OJHOM TOUKe.
[IpoBemuTe Yepe3 3Tu TOYKU HPAMYIO, IMEPHEHIUKYIAPHYIO cTOpoHe yria. lIpoBemmre
Yepe3 BEPIINHY YIVIa MIPAMYIO, apalIeJIbHYIO IPIMOIl, ITPOXO/IAIIEell Yepe3 OTMedYeHHbIe
Ha CTOpPOHAX yIJIa TOYKH.

4) Jmuna npsiMoyroibHIKa 44 MM, a [IUPUHA €r0 COCTaBJIAET % ero jymmabl. Hailimure
HepUMeTp M ILIONIAIb HPAMOYToJbHIKa. 1LI0maab IpAMOyrolbHIKa OKPYT/INTE 10 CM.

5) [lepumerp Tpeyrobauka 56 cMm. JljmHa 1epBoii CTOPOHBI COCTAB/ISIET % IIepuMeTpa,
JTIHA BTOPO#t cTopoHbl Ha, 100 MM MeHbIIIe JITUHBI IEPBOiT CTOPOHBI. KaKyio 4acThb JIIuHa
TPeThell CTOPOHBI COCTABJISET OT JIIMHBI IIEPUMETPA TPEYTOJIHHIKA !
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I'maBa 3 «OObIKHOBEHHBIE APOOU»
CamocrosiTesibHast pabora Nel5(7)
I BapuanT

1) Ucnonb3ys cOOTHOIMIEHNS MexKly eJIMHUIaMK 00beMa, BhIpazure 7 cM> B MMS.

2) Haiiaure mwroma/ib IpsgMOyTOJIbHOTO TPEYTOJIbHUKA, €CJM U3BECTHO, ITO CTOPOHBHI,
obpasyrorue npsaMoii yros paBubl 14 My u 16 M.

3) Ompejesiure, CKOJILKO MPOBOJIOKK MOTPEOYyeTCs HAa MU3TOTOBJIEHEHE MOjenn Kyoa,
€CcJIN TIEPUMETP ero I'paHu paBeH 16 cw.

4) BoinosiauTe JeiicTBust: (12% . 3% — 4% . 4%) : 11% . 1—78.

5) U3 aByx gmcesn oxHo B 3 pasa Gouiblie apyroro. Kakyio 4acTh MeHBIIEe YHCIIO
COCTABJISIET OT CPEJHEro apuPMeTUIECKOTO ITUX TUCE !

II BapuanT

1) Ucmonb3yst COOTHOIIEHUST MEK Ly eJIMHUIaMU 00beMa, BhIpasure 4 B eMS.

2) Haiinure mioma/s IpsMOyrobHONO TPEyToJbHIKA, €CJIH H3BECTHO, YTO CTOPOHBI,
obpa3syrorue mpsAaMoiil yroy paBabl 12 ¢cM u 15 cMm.

3) Ormpemenure, CKOJIBKO IIPOBOJIOKH MHOTPeOyeTCss HA WM3TOTOBJIEHUE MOJIENN
HIPSIMOYTOJILHOTO TIapaJijie/IelnIie/ia, eCJau ero n3Mepenns paBHbl 4cM, 6¢M, ScMm.

4) Bomonnure geficreusi: (31 : 4443 :33) - 45 : £,

5) U3 aByx wmcen omHO B 5 pa3 MeHbIe JAPyroro. Kakyio 9acTb MeHbIee UHCIO
COCTaBJISIET OT CPEIHEr0 apu(PMETUIECKOrO ITUX THCE !
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Cxema BBeIeHUS MOHSITUS «JECATUYHAs JPOOb»

1. Momusauus % u3yuenuro memot

3adava. upuna mocku pasHa 6 1M 3 cM HEOOXOIMMO BBIPA3UTh €€ B CAHTHUMETPAX.

Pewerue. 6 v 3 cm = 63 cm. YToOBI BBIpA3suTh TY K€ IMHUPHUHY B JIEIUMETPAX,
NPUJETCA  HUCIOJb30BaTh Jipodbu. Tak Kak 1CM:1—10,I];M, TO 3CM:%,ILM U TOTOM
6.1M 3CM:613—0;LM. Takum ke 06pazoM Haxo UM 411 17Kr:411—070u.

2. @opmysuposka onpedensenus. 3HaMEHATEb JIPOOHON TacTH dHUCTA 6% pasen 10,
a y 4dmacia 4% oH pasen 100.

Yucna co smamenarensmu 10, 100, 1000 m T. 4. ycJIOBHINCH 3alUChiBaTh 0€3
3HAMEHATEJIsI.

IIpasuno 3anucu. CHaYaIa TUITYT TEIYIO YaCTh, & IOTOM YHCJIATEThb JIPOOHOM YacTH.
[leayio 9acTh OTIENSIOT OT APOOHOI YacTh 3ansiToii (J/is HepaBUIbHOI Apo6u ).

— Ecin 1pobb mpaBuiibHasi, TO mepej] 3ansaToi 3amucbiBaercs (.

Taxyro 3anucey Jpobet Ha3wearom JdecamuywHol, a camu JIpodbu —
decamuduHbBLMU.

3. Ionamue o paspsadax 6 decamuunur 0podAL

B zamnucu natypaabHOro 4dnciia 3HadeHne 1mudpbl 3aBUCUT OT TOT'O, B KAKOM pa3psjie
OHa HAXOJUTCs. FJIMHUITBI JIBYX COCEJIHUX Pa3ps/IOB OTJIUYHBI JAPYyT OT jpyra B 10 pas.

st 3ammmcu ecaTUIHbIX JIpo0eil NCIOIb3YIOTCA HOBBIE pa3psijibl, KOTOPbIE MUY TCs
cIpaBa OT pa3psjia eJIUHUIL, TOCTABUB IIOCJIE HErO 3alsTyIO.

B srux paspgjgax ykKasbBaIOT J0U €JAWHUIL. B 1epBoM paspsjie 1ocje 3alrdToi
YKa3bIBAIOT YUCJIO JIECATUIHBIX JI0JIEl, ero TaK 1 Ha3bIBAIOT pa3psdl jiecsaTbie. Bo Bropom
YKa3bIBAIOT YUCJIO COTHIX JIOJIeH, €r0 TaK M HA3BIBAIOT Pa3psi)i COTHIX.

Ymenue decamuunvix dpobeti. Ilpu arenun mecaTuaHOM ApodOU cHaYAIa HA3BIBACTCH
€e 9acTh, CTOAIIAS JI0 3allsITON, a 3aTeM YaCTh, CTOSINAs TOC/Ie 3allATOM, ¢ J00aBIeHuEM
Ha3BaHUs TIOCJIEIHETO Pa3PsiIa.

7,35 — ceMb IEAbIX U TPUAIATH ISITh COTHIX

7,35 CONMEPKUT 7 €IUHUIL, 3 JEeCITHIX, D COTHIX.
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IIpu 3anucu decamuunoli dpobu mocaedH0ow uuPpy NoMew,arom 6 mom
pa3dpade, KOMOPwHIL NPOUIHOCAM NPU €€ YMEHUU. ®

Homb nenbrx, BoceMb Thicaaabix — 0,008.

B decamuunoti dpobu nocae 3anamoti 0oarHcHo buimsb cmoavko aHce uugdp,
CKOADKO HYAEU 8 3anucl 3HameHamens obvikrnosenHot dpobu.

5,13 = 525, 5,00013=5 155

2 nudpwt - 2 HYIs, 5 udp - 5 HyJIeil.

4. Hzobpasicernue wucens na K00pouHaAMHOM AYYE.

5. Caootcenue u 8viumanue 0ecamusHuT dpobed.

6. Ymnoorcenue decamuurur dpoobed.

7. eaenue decamuunvixr dpobeti.

8. Tunwv ynpaostcrenut:

- HazoBure unciio eguani Kaxk10ro pa3psia. . .

- Kakas mudpa 3ammcana B JaHHOM paspsje. .. 7

- [Ipounraiite ciemyromniue necaTuIHbIE IPOOH. . .

- 3anuIiure B BUJe JCATUIHON Apoodu. . . ‘

- Banmmure JecATHYHbIE IPOOH B BUJIE OOBIKHOBEHHBLIX U COKPATHUTE HX. . . ‘

Hauano |

CopepxaHue |
- Kakue yuciia oTMedeHbl TOUKAMU Ha, KOOPAMHATHOM JIyde. . . 7
- N306pasuTe Ha KOOPAMHATHOM JIyte CJACIYIONIe TUCTA. . . | |
- Kakyto gacTh MeTpa coCTaBJsIoOT. . . 7
- BelpasuTh B TOHHaX, MeTpax. . . ‘ 4« ” dd |

- lsmepbre mmpuHy TeTpajiii U BhIPA3UTE ee B JelMeTpax. . .
- Pacrionozxkure uciia B mopsijike BO3pacTaHUSI. . .

- Kakune mHarypabHbIE 9HCIa 3aKIIOYEHBI MEXKIY IPOOSIMM. . . 7 ‘
-Berauciaure cymmy, pa3HocThb JIpooeit. . .
- YBeIn4abTe, YMEHBIIUTE KazK/I0€ YUCJIO0 B ... pas. ‘ Ha seco sxpar |
-Kakoe qucjio HykHO IprOABUTH K JIAHHOMY 9TOOBI IIOJIYUUTD CJAEIYIOIIee UUCIO. . . 7
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Metonuka BBeJeHUs U N3YyUY€eHUs UPPAIUOHATIBHBIX YUCEJI

1. Bejienne HauuHaeTcs ¢ 1e/1eco00pa3Ho 110 I00PAHHON 3a/1ax 1.

Hampumep, wusBiiedeHne KBaJpaTHOTO KOPHA U3 IOJOXKUTEJIBHOTO YHCIA, He
SIBJISIFOIIETOCsT  IIOJIHBIM KBaJIpaTOM; KaKHM YHCJIOM BbIpaykaeTcsl JJIMHA TUarOHaJ N
KBaJIpaTa CcO CTOPOHOI 1; YemMy paBHa CTOpOHa KBajpaTa, €C/AU HU3BECTHO, YTO €ro
IJIOA/Ib PaBHA J.

[IpakTuyeckne 3a1a4n: 3aa91 U3MEPEHN; KazKI0i I TOUKE KOOPAMHATHON ITPAMOI
COOTBETCTBYET PAIlHOHATIBHOE UNCIIO?!

U306pasicernue wucen Ha KoopouHamHoti NPpamo

[TokazkeM, 9T0O TOUYKe B COOTBETCTBYET UMCIIO, HE SIBJISIONIEECS] PAIMOHAIBHBIM, TAK
Kak Jimaronasb KBajpara OB #ecousmepuma ¢ ero croponoii OA.

JlokazkeM, 4TO ToUKa B He COOTBETCTBYET HUKAKOMY PAIHOHATHLHOMY HHCITY.

OT IPOTHBHOTO: IyCTh /2 = ™ —nHecokparumMas Jpodb. O6e YacTu — HEOTPHUIATE/IbHBI,
BO3BEJIEM B KBaJIPAT, IOy IUM: 2 = Z‘—;, 2n? = m?, = m? - yeTnoe, = m — YeTHOe. SHAYNT,
MOKHO IIpejictaBuTh B Bujae m=2k. [logcraBum B J1po0Ob:

2n? = (2k)? = 2n? = 4k?, n? = 2k?> = n? — gernoe, n — yernoe. Torma uMeeMm
m, N — YeTHble. DTO NPOTHUBOPEYUT TOMY, UTO ' — HECOKpaTHMas JIpoOb. = V2 me
SIBJISIETCST PAIIMOHAIBHBIM THCIOM.

Takum 0Opa30M, UHCJIO MOXKHO M300pa3UTh Ha KOOP/AMHATHON MPAMONl HEKOTOPBIM
YHUCJIOM, KOTOpOe He paIMoOHAJILHBIM.  Takue
MPPAITHOHATHLHBIMA.

ABJIACTCA qucJjia Ha3bIBaIOTCA
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Jleknus 6. ToxkiecTBeHHBbIE TPpeoOpa30BaHUs B MIKOJBHOM Kypce
MaTremMaTuku. MeTosuka n3ydeHns MOHATUSA TOXKJecTBa. ToXK/1eCcTBO Ha
MHO>KecTBe. OCHOBHBIE BUbI TOXKJIECTBEHHBIX Npeobpa3oBaHuii B
HIKOJIbHOM KypCe€ MaTeMaTUuKM

Yuebublit MaTepuaJ npejamMera «MaremMaTukas CTPYKTYPHPYETCS IO CEMH OCHOBHBIM
COJIEPYKATETHHBIM JTMHUSIM:

® YNCJIa W BBIYUCJIEHUST;

® BhIDAXKEHUs U UX IIPE0OPa30BaHUSI;

® ypaBHEHUs U HEPABEHCTBA,

® KOOp/IMHATHI U (DYHKIINH;

® reoMeTpudecKue (Uryphl U UX CBONCTBA;

® reOMETPUYECKIE BEJTUINHBL;

® TeOMeTpUYIECKNe TTOCTPOEHMS.

Bpipakenust u nx npeodbpa3oBaHus MIPEJICTABIISAIOT OO0 OJHY U3 TJIaBHBIX
JUHUIN MIKOJIbHOTO Kypca wMarematuku. Ha wux ocHoBe dopmMupyroTcs
MpeJCcTaBJieHnsI 00 aHAJIMTUYECKUX MeTojax MareMatuku. Kak mnpasuJo,
pellleHne KaXKJIoii MaTeMaTU4decKoil 3aJadM aHAaJIUTUYEeCKUM METOJIOM
MMPEeANoJIaraeT BBINIOJIHEHNE HEKOTOPHIX TOXK/IECTBEHHBIX IIPE0OpPa30BaHMIA.

Toxk1ecTBeHHBbIE IIPeOOpPa30BaHUs HE SBJSAIOTCA KaKoOii-Imbo OTAeIbHOI
TEeMOI MIKOJIBHOTO Kypca MaTeMaTUuKN, OHU U3y4YaroTCsd Ha ITPOTAKEHUN BCETO
Kypca.

Nszyvyenme temMbl mMeeT KaK CAMOCTOATENbHOE, TaK ¥ MPUKJIAIHOE 3HaYeHUe.
MarepuaJs JJUHUN CBA3aH:

- ¢ 0bobuIeHreM omepaluii HaJ[ UNCJIaMU;

- IIPOBEJ€HNEM BBIYNCJIEHUII B OOIIEM BUJIE;

- 00y4YeHUEeM WCIOJIb30BaHUs OYKBEHHOII CUMBOJIMKM B MaTeMaTUKE U €e
MPUJIOKEHUSAX.
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CymrecTByeT JiBa IOAXOJa K U3YUYEHWIO JIMHUM TOYXKJECTB: aJjreOpanveckuii u
PYHKITMOHAILHBI. ®

Anzebpauveckutli mnodrod. bBoJsbllle BHUMaHuUS yJejsieTcd OykBe U

omepanusiM HaJi OyKBEHHBIMH BbIpakeHusiMmu. Ha BbIpakeHHe CMOTPST
dopmasibHO, He 3aJlyMbIBasiCh HaJ TeM, YTO CKpbIBaeTcda moj oykBamu. Bce
npeoOpa30BaHUs OIIMPAIOTCs Ha IIpaBUJia JIeCTBUII M CBOWCTBA AeiiCTBUIA.

DPynruuorasbHoli nodrod. Bxoasinue B BbIpakeHusi OyKBbI IOHUMAIOTCSI
KaK IepeMeHHbIe, a TOXK/IeCTBEHHbI€ ITPeoOpa30BaHUs ONMPAIOTCS HA yCJIOBUE
paBeHcTBa (yHKIuUi (paBeHCTBO 3HadeHuil PYyHKIMI TPU BCEX AOILYCTUMBIX
3HAYEHUSIX [TEPEMEHHOIA).

[Tonarue o TOZKICCTBCHHBIX HpeO6pa30BaHI/IHX 3aKJ/IaJAbIBa€TCAd B COSHaHUE YYECHUKa

YK€ B 5 KJIacCe, XO0Td, COIVIACHO IIporpamMme, TEpMUHDBI «TO2KIECTBO» U «TO2KIECTBEHHOC ‘ Hauano |
Hpeo6pa30BaHI/1e>> ele HE BBEICHDI. B 5-m kiacce JAal0TCd  3a/laHud, B KOTOPBIX

‘ CopepxaHue |
pPacCMaTpPUBalOTCA HEKOTOPLIE HpeO6pa3OBaHI/IH YU CJIOBBIX Bblpa}KeHI/HU/I u Bblpa}KeHI/Iﬁ,
cogepzKallluX IIepeMeHHbIie; TOXK/ICCTBEHHbLIC Hpeo6pa303aHI/I${, BBIIIOJIHAEMBIE Ha OCHOBE ‘ 4 ” > |
CBOIICTB apI/I(i)MeTI/I‘IGCKI/IX ,HeﬁCTBHfI. y‘{aIHI/IeCH SHaAKOMATCA C II€PBbIMA OCHOBHBIMHAU ‘ << ” >y |

ToxjecrBamu (Hampumep, ab = ba, a(b+c) = ab + ac u ap.), a 3areM TpPUMEHSIOT
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BBIPaXKEHUAMU BUJA: 2a, -ab, -3ab, To ecTh haKTUIECKN TTOCTUTAIOT TTOHATHAE OJHOYJICHA,

‘ Ha Becb skpaH |

XO0Td TepMUH «OJHOYJICH» HE€ BBOJIUTCIA.

‘ 3akpbiTh |

[lepBoe ompejiesienne TOXKIECTBA JTaeTCAd B 7-M KJIacce.



[Tporpamma ot 27.07.2017 Ne 91- Ne93

7 KJIACC. BBIPAZKEHU A 1 UX ITIPEOBPASOBAHUS (34 )

YucioBble BbIpaXKeHUsI U BbIpaKeHus ¢ repeMeHHbIMU. OO0JacTh OIpeIe/IeHusT
BbIpakeHnst (06JacTh JIOMYCTUMBIX 3HAYeHW TmepeMeHHoi). ToXKIecTBEHHO paBHBIE
BhIpazkeHns. ToxmecTBo. ToxK1ecTBeHHbBIE IIPe0OPa30BAHUsT BhIPAYKEHNUIA.

Omuounen. CrangapTHblii Buj oaHowieHa. Kosdduinment oanowrena. CrereHb
onnouiena. [logobubie ognowrensl. JleiictBus ¢ ognowrenamu. Muoroden. [Ipusenenue
HOILO6HI)IX CJIara€eMbIX MHOT'OYJIEHA. CTaHILapTHbeI BUJT MHOT'OYJIE€EHA. CTeHeHb
MHOT'OYJIC€HA. C.HO}KGHI/IG, BbIUMTaHNE MHOI'OYJ/IEHOB. yI\IHO)KeHI/Ie n aesjgeHne MHOI'OYJICH&
Ha OJHOYJICH. yl\/IHO)KeHI/Ie MHOT'OYJIEHOB.

QopMyJIbI COKPAIIEHHOIO YMHOMKEHH: KBaJIpaT CYMMbI M KBaJpaT PasHOCTH JIBYX
BBIParKeHMIT; Pa3HOCTb KBaJIPATOB JBYX BbIPasKeHUIA.

*Ky6 cymmol u kyb paznocmu dsyx svipasicernudi, paznocms kybos, cymma kyboe 08y
BHLPANHCEHUTL.

PaS.HO)KeHI/Ie MHOT'OYJ/IEHA Ha MHOXKUWUTEJIN CHOCO6OI\A BbIHECEHU A O6H_I€FO MHOZKUTEJIA
3a CKOOKM CII0COOOM TI'PYIIIUPOBKHU, C IOMOINBIO MPUMEHEHUsT (DOPMYJI COKPAIEHHOTO
YMHOXKEHUSI, I'PYNIUPOBKH. KoMOMHAIMN  pas/IMIHBIX Pa3JIOZKEHUST
MHOI'OYJIEHOB Ha, MHOXKUTEJIN.

IIpueMoB

OcHoBHBIE TPEOOBaHUS K Pe3yJIbTaTaM yYeOHO! JeATeIbHOCTH YYaIlUXCs

Yuaruecs TOJIXKHBI:

NPaAsUABHO YNOMPELAAMG MEPMUHDBL U UCTLOAB30BAMD NOHANMUS:

® TOXKJICCTBEHHO PaBHbBIE BbIPAXKEHUS, TOXKJIECTBO, TOXKJIECTBEHHBIE TPE0OpPa30BaAHUA
BBIPa’KECHUN;

® OJIHOYJIEH,
OJTHOYJIEHBI;

CTEeIlEeHb OJHO4YJIEHa, CT&H,HapTHbIﬂ BUJg OJHOYJIEHa, HO,ZLO6HIDI€‘
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® MHOI'OYJIEH, CTeIlleHb MHOI'OYJI€HAa;

® CTaHJAPTHBINA BUJ MHOTOUYJIECHA;

3HaMb:

e (hopMyJIbI COKPAIIEHHOTO YMHOXKEHHS: KBaJIpaT CYMMbI U KBaJpPaT Pa3HOCTHU JIBYX
BbIpaXKEHNI1; pa3HOCTh KB/ IPATOB JIByX BbIDaKeHUI;

® [IpaBHJIa 1 aJITOPUTMbI ,HeﬁCTBI/IfI C OJHOYJIEHaAMM U MHOI'OYJIEHaMM,

® CII0COODI pa3J02KeHnund MHOIr'o1JieHa Ha MHOXKHUTEJJIN U aJI'OPUTMBI UX IIPUMEHECHU A,

YyMems:

O®BLIBOJIUTDH (1)OpMyJH:>I COKPalI€HHOI'O YMHO2KEHHUA: KBa/IpaTa CYMMBI MW KBa/JpaTa
Pa3HOCTHU JIBYX BBIPAXKEHU; PA3HOCTU KBaJPATOB NBYX BbIPAXKEHUI;

OIIPUBO/IUTHL OAHOYJIEH WM MHOI'OYJIEH K CTaHJIapTHOMY BUAY, BBIIIOJIHATL OII€pallun
C OJHOYW/JIeHaMM MW MHOI'OYJICHaAMMH: YMHOXKEHNe, JjeJIeHue U1 BO3BEJICHHE B CTEIICHDL
OJHOYJICHOB, IIpUBE/ICHNIE HO,ZLO6HBIX Ccjlara€MbIX MHOT'OYJIEHaA, YMHOXKE€HUE H JIeJICHUE
MHOI'O4YJIeHa Ha OAHOYJIEH, CJIO02K€HHE, BbIYUTaHue, YMHOXKEHNE MHOI'OYJICHOB;,

OIIPUMEHATDH CbOpMyJIbI COKPalIl€HHOI'O YMHO2KCHHA: KBa/JlpaTa CYMMbI W KBa/paTa
Pa3HOCTU ABYX Bpra)KeHHfI; Pa3HOCTU KBaJIpaTOB ABYX Bpra}KeHI/Iﬁ HJId TOZKIE€CTBEHHDBIX
Ipeobpa30BaHUil MHOTOU/IEHOB, YIIPOIICHUS BbIYUCICHUI;

®pDACKJ/IaJIbIBATHL MHOI'OYJICHBI Ha  MHOXKHUTEJIN CHOCO6aNH/II BBIHECECHU A O6IH€FO
MHOYKUTEJIA 38 CKOOKU, TPYIIITUPOBKU, TPUMEHEHUs (DOPMYJT COKPAIIEHHOTO YMHOYKEHUSI:
KBaJpaTa CYMMbI U KBaJdpaTa PaSHOCTHU ABYX Bpra)KeHHfI; PaSHOCTHU KBaJApaTOB ABYX
BbIpaKEeHMIT; IPUMEHEHNsT KOMOUHAIUI IPUEMOB.

Onpedenenue PaBeHcTBO, BepHOe npu .A100bix 3HAYEHUSIX NEePEMEHHOI,
Ha3bIBa€TCd TO2KAECTBOM.

JlanHoe ompejesieHne KOMIIAKTHO M XOPOIIO, KOIJIa ygaruecs paboTaT ¢ IeJIbIMU
paloHaJIbHBIMU BbIPpasKEHUSIMI. 1aK pPaBEeHCTBa BHUIA % = a wm \/av'b Vb = Vab me
IOAXOAAT II0A 9TO OlIpeaesieHne, 1moaTomMy €ro H606XO,ILI/IMO YTO4YHUTDb, U B 8-M KJlacce B
Teme «Parnmonasibabie 1podbu» JlaeTcs yxKe jpyroe onpedeaerHue: PaBeHCTBO, BepHOe
npu ecexr donycmu./vt’btw SHaAYCHUAX, BXOAAIINX B HEro riepeMeHHbIX.
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Haubosee obmum siBiagercs ciejyioiiee onpedeaenue: PaBeHCTBO, BepHOe
npu  A00LIT  3HAYEHUAT NEPEMEHHBIT, NPUHAONEHCAULUT HEKOMOPOMY
MHOIHCECMBY, HA3BIBAETCH TOXK/IECTBOM HA 3TOM MHOXKECTBeE.

[lannoe onpejiesieHre PaCKpPbIBAET CYTh TOMKJIECTBA C TEOPETHKO-(DYHKIMOHAJIHHOMN
TOYKU 3PEHUS.

Hanpuwmep, (a + b)? = a® + 2ab + b* - Toxmecrso Ha R;

\/_ = x - ToxKJecTBo Ha RT;

Va(z + 3) = /xv/x + 3 - Toxaecrso npu x>0.

HeKOTOpre TOXKJIECTBA BBIOMPAIOTCSI KaK OCHOBHBIE, C UX IOMOIIBIO JIOKA3BIBAIOTCS
OCTaJIbHbIE TOXKJECTBA W  PACCMATPUBAIOTCA CBOWCTBA  OIE€paluii, HCTHHHOCTH
KOTOPBIX ITIPUHUMAETCS B KadeCTBE AaKCHOM (KOMMYTATHBHOCTH, ACCOIUATHBHOCTD,
JINCTPUOY TUBHOCTD, CYIIIECTBOBAHUE TIPOTUBOIOJIOXKHOIO JIEMEHTa 1 JIP. )

Pazamygaior nousatus:

Tootcdecmsa-pasencmaa (popMysIbI COKPAIIEHHOTO YMHOXKEHUsI, CBOMCTBA
CTeIleH! C HATypaJIbHBIM IOKAa3aTeJieM U Jp.)

Tootcdecmea-deticmeus, (BbiHeceHHe OOIEr0 MHOXKUTEJSI 3a CKOOKY,
IpUBEIEHNEe  TMOJIOOHBIX  CJlaraeMblX W JIp.) WJIN  TOXJJEeCTBEHHbBIE
npeoObpa3oBaHUsA.

3aMeHa O/ITHOTO BBIPAXKeHUsI JIPYTUM, TOXKJECTBEHHO PAaBHBIM €My,
HA3bIBAETCSA MOIAHCIECTNEEHHBLM TLPE0bPa308aHUEM.

Umax, moocdecmeo - 9ImoO PpaBEHCMBO, BbINOAHANULEECA HA BCEM
MHOIHCECMBE 3HAUEHUU BTOJAUUL 8 HE20 NEPEMEHHBIT, HAIIPUMED:

a’ —b* = (a+b)(a—"b), (a+b)*=a®+ 2ab+ v°.

WNuoryia HA3BIBAIOT TOXKJIECTBOM TaKzKe PAaBEHCTBO, He COJep:Kalllee HUKAKUX
HepeMeHHbIX; Halp. 252 = 625.

ToxkiecTBEHHOE PABEHCTBO, KOTJA €r0 XOTAT TMOIYEPKHYTH 0C000, 0003HAYMAETCs
CUMBOJIOM «=». He j000e paBeHCTBO sIBJIsIeTCS TOXKJIeCTBOM. Hampumep, paBeHCTBO
X+2=5 mMeeT MeCTO He IPHU BCAKOM 3HAYEHUU X, a TOJbKO npu x=3. [losromy ono me
SIBJISIETCS] TOYKJIECTBOM.
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Tootcdecmseenrocms HA 3a0AGHHOM MHOHCECTEE

B mex caywasaxr, xoz2da mootcdecmea BbINOAHAEMCA He O0Aas BCET
B03MOAHCHBLL NMEPEMEHHBLIL, 2060PAM, YUWIMO BBLPAHCEHUS MOHCIECMEBEHHDL HA
HEKOMOPOM MmHodHcecmae. lIpumepnr:

- BbIparKeHHe %2 = @ TOXKJIECTBEHHO IPH JIFOO0M a, Kpome a—=0(.

- Bopaxkenne Vab = \/E\/Z_) TOXKJIECTBEHHO TOJIBKO JIJIA HEOTPHUIATEHHBIX
JICCTBUTETHHBIX THCET.

JImHnS TOXKJIECTBEHHBIX NMpeobpa30oBaHuil B IITKOJIE:

5-6 KJjacchl - PacKpbITHE CKOOOK, ITPUBEJEHUE ITOJ00OHBIX CJlaraeMbIX, BbIHECEHUE
MHOXKUTEJIA 38 CKOOKU;

7 KJIacC — TOXKJIECTBEHHBIE TIPe0OPA30BaHUS TE/IbIX U JIPOOHBIX BhIPAKEHUIA;

8 KJIacc - TOXKJIECTBEHHBbIE ITPeoOPa30BaHUsl BbIPAXKEHUM, COEPIKAINX KBaJIpaTHBIE
KOPHU;

9 KJacc - TOXKJIECTBEHHBIE IpeoOpa30BaHMs TPUTOHOMETPUIECKHUX BBIPAYKEHUN WU
BBIPAXKEHUI, COJIEPKAIIIX CTEIeHb ¢ PAIMOHAIBLHBIM ITOKA3aTEIEM.

10-11 kJracchbl - opranu3arys MeJ0CTHON CHCTEMbI IPe0OPA3OBAHMIA.

OcHoBrast 11e71b — (OpMHUPOBAHUE T'MOKOrO M MOIIHOI'O Aallliapara, SBJIAIONEerocs
CPEJICTBOM PeIeHHs 3a/aY PA3JTMIHOTO YPOBHSI CJIOKHOCTH.

Tembl TIpOrpPaMMbI:

- TOXKJIECTBEHHBIE ITPE0OPA30BAHISA TPUTOHOMETPUIECKIX BBIPAXKEHUIA;
npeobpa30BaHue BbIpayKEHU, COIEPKAIUX CTEIIeHb ¢ IPOU3BOJILHBIM ITOKA3aTe/IeM;
1peobpa30BaHme BhIPAXKEHUIT, COIePKAIINX JIOrapuMMBbL;
1peobpa3oBaHe TPUTOHOMETPUIECKIX BBIPAYKEHUIA;

IIpeoOpa3oBaHusi, CBI3aHHbIE ¢ AU PEPEHIITPOBAHIEM.

Onpenenenne. IleabiMm palMoOHAJIBLHBIMU BBIPAXKEHUSIMUA HA3bIBAIOTCS
ajirebpanveckue BbIpa*KeHus, KOTOPbIE HEe coep>KaT JeJIeHUs Ha epeMeHHbIe
¥ W3BJIEUYEHUs] KOPHsI (B YaCTHOCTH, BO3BEJIEHUsI B CTENEHb C JPOOHBIM
nokasaresiem). [Ipumep: 5z2y — y2.
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Onpenenenne. 3HaueHUsI IEPEMEHHBIX, NPHU KOTOPBIX aJjiredpamveckoe
BBIDA>KEHUE MMEET CMbICJI, Ha3bIBAIOT JOMYCTUMbBIM 3HAYEHUEM MepPEeMeHHbIX.

Omnpenenenne. MHOXeECTBO BCeX JIOMYCTUMBIX 3HAYEHHUSAX IME€PEMEHHbBIX
HA3bIBAIOT 00JIACTHIO OIIPEJIeJIeHNsI aJIre0panvecKoro BbIparkeHusl.

Ilenoe pauuoHaabHOE BBIPAAHCEHUE UMEETL CMBICA TPU A0OBT 3HAUEHUAT
NnepemMeHHbLT.

Omnpenenenne. OJIHOYJIEHOM HA3bIBAIOT TaKOE BbIPaXke€HNE, KOTOpPOe
COJIEP>KUT YWCJIA, HATYyPAJIbHbIE CTENEHU MMEPEMEHHBIX U UX MPOU3BEJICHUS U
HE COJEPXKUT HUKAKUX APYTUX JAENCTBUUN HAJ| YNCJIAMU U MePEMEHHBIMHA.

Omnpenenenne. MHOro4JeHOM HA3bIBAIOT CYMMY OJHOYJIEHOB.

Buabl TOXKASCTBEHHbIX NPe00Pa30BAHHA MHOTOWIEHOB

[IPHBCACHHC Pas3noKCHUE MHOIOYWICHA HA MPHBCICHHC
noA0CHbIX MHOKHTEIH MHOrOUIeHa K
CITaraeMbIxX CTaHIAPTHOMY

BHIY

HCTONB30BAHAE GOPMYIT
BBIHECEHHE 00IIETO crocod
COKPAIINECHHOTO

MHOZKHTENA 38 CKOOKH FpYOIHPOBKH

[Ipu u3yueHnn TOXKICCTBEHHBIX IPEOOPA3OBAHUIL TIEJIBIX PAITMOHATBLHBIX BHIPAXKEHUIA,
BBIJIEJISIIOT CJIEJIYIONINE Ba>KHbIE€ aCIIEKTHI:

- He cJjlelyeT paccMaTpuBaTh CIENUAJIBHO JeJIeHWEe MHOI'OYJIEHOB, OTHECH
€ro B pa3/esl «PAIMOHAJIbHbIE JPOOU» ;

- IIOJIE3HO CYHUTATH TOXKJAECTBEHHO PAaBHBIMM [Ba IleJIbIX pPalOHAJIbHBIX
BbIPDAXK€HUdA, 3HAUYEHUs KOTOPBIX COBIAJAIOT IIPU OJWHAKOBBIX 3HAYEHUSX,
BXOJAINNX B HUX [IEPEMEHHBIX;
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- TOXK/JeCTBEHHbI€ IPeoOpa30BaHMWs JIydllle CTPOUTh HA OCHOBE 3aKOHOB
apudMeTnvecKnx J1eMCcTBUiA.

MeTtoan4deckasi cxeMa 00y4eHUs TO>K/JeCTBEHHBIM IPE00OpPa30BaHUSAM MEJIBIX
PAIMOHAJIBHBIX BbIPA>KEHUIA:

1. IlpuBenenune OJHOUIEHOB W MHOTOYJICHOB K CTAHIAPTHOMY BHUJLY, BBIIOJTHEHIE
OCHOBHBIX JIEHCTBUIl € IEJBIMH  DAIMOHAJBHBIMU  BBIDAYKEHUSIMU  (PACKDBITHE U
3aKJIFOUeHNe B CKOOKH, BBIMOJHEHNE apupMeTHIeCKUX JeHCTBHIA);

2. [Iprembl pas3iozKeHnst MHONOWIeHA Ha MHOYKUTEH (BbIHECEHHsT O0IEro MHOKHUTE IS
3a CKOOKH, CIIOCOO IPYTITHPOBKH);

3. [Tpuemsbl joKazaTenbeTBa TOXKIAECTBA ((DOPMYIIBI COKPAIIEHHOTO YMHOKEHNUS );

4. CrermuaJibHBI TpueM pPa3jioyKeHHe KBaJpaTHOrO TpexdaeHa Ha JTHEHHbe
MHOKHTEJIV, BBIJIEJIEHNs TIOJTHOTO KBaJ/IpaTa B TPEX'JIEHE;

5. O600ITEHHBII TIPHEM YIIPOIIEHHs TIeJI0N0 PAIIMOHAJTBLHOTO BhIpazkeHus (puBe/ieHne
HOJIOOHBIX YJIEHOB);

6. Pazyrorkenne Ha MHOKUTEN ABYUIEHA;

7. BosBesienue aBydieHa B HATYpasbHyo crenedb (6uHoMm HbroroHa).

Onpenenenune. /IpoOHBIMU paIlMOHAJIBHBIMUA BbIPAXKEHUSMU HA3BIBAIOTCH
ajireOpandecKne BBIPDAXKEHUsI, COCTABJIEHHbIe W3 YHCEJI W II€ePEeMEeHHBIX C
IIOMOIIbIO [eMCTBUil CJIOXKE€HWs, BBIUNTAHWUsS, YMHOXKEHWsI, BO3BE€JeHHUS B
CTeNeHb C HATYpPaJbHBIM MOKa3aTeJeM U /JieJIEHWsl, NPUYeM WCHOJIb3yeTCs
JleJieHEe Ha BBIPDAYKEHWeE C IePEeMEeHHbIMU.

CsoiicTtBo spodu. Eciin umciuTenpb m 3HaMeHaTeJb APOOW YMHOXKWUTH WJIA
pa3aeJiuTh Ha OHO U TO K€ HATypPaJIbHOE YHCJIO, TO MOJJYYUuTCs ApoOb, paBHAasI
JIAHHOI.

Meroanyeckasi cxemMa OOy4YeHUsS TOXKJIECTBEHHBIM NPeoOpa30BaHUSAM
JPOOHBIX paIlMOHAJIBHBIX BbIPaXKeHU

1. ITpuemsr 3anmcu mpeodpa3oBaHmii JIPOOHBIX PAITMOHAILHBIX BbIPAXKEHMIT;

2. CokpallieHre parnoHaJIbHBIX JIPOOeii;
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3. IIpuBesenne parnmroHaJILHBIX Jpo0eil K 00IeMy 3HAMEHATEJTIO;

4. Cioxkenne, BIYUTAHNE, YMHOXKEHUE U JICJIEHUE PAIMOHAIBHBIX JIPOOEi;

5. BosBejienue panuoHabHON IpoOU B MEIYIO CTEIEHb;

6. OO6O0OIIEHHBIN TIpHeM  YIPOIIEHUs PAIMOHAJBLHOIO BbIDayKeHUsl (IPUBEJIECHIE
HOJIOOHBIX WJIEHOB, IIPUOABJIEHUE U BHIYUTAHKUE OJIHOIO U TOIO YKe YHCJIa);

7. Ilpuembl j0Ka3aTEIBCTBA TOXKIECTBA (HOPMYIIbI COKPAIIEHHOTO YMHOMKEHUS ).

Onpenenenue. Eciu B ajaredbpamyeckoM BbIPAXKE€HUN HCHOJb3YeETCs
U3BJIeUEeHNEe KOPHsS U3 MePEeMeHHbBIX (MJIN BO3Be/IeHNe MePEMEHHBIX B JPOOHYIO
CTEIEHb), TO €ro HAa3bIBAIOT NPPAIIOHATIBHBIM BBIPAYKEHUEM.

Metoauyeckasi cxemMa OOy4YeHHs TOXKJIECTBEHHBIM IPeoOpa30BaHUSAM
WPPAIMOHAJIBHBIX BbIPAYKEHUI

1. CrermaJibHbIe TPUEMBI OCHOBHBIX ITPOCTEHINNX Tpeodpa30BaHuil apnMeTHIeCKIX
KOpHEil (BBIOTHSIIOTCS € UCIIOJIB30BAHIEM CBOWCTB KOPHSH);

2. IlpeobpasoBanust BBIpayKEHUIl CO CTEMEHSIMU C PAIMOHAJBHBIM ITOKA3ATEIeM
(BBIMOJTHSIFOTCS € UCIIOIb30BAHIEM CBOWCTB CTEIEHH );

3. Ilpuem JroKazaTesbCcTBA HEPABEHCTB;

4. OO6OOIIEHHbII TPUEM YIIPOINEHHs] MPPAIMOHAJIBLHOIO BbIpaxKeHus (IpUBEJICHIE
HOJIOOHBIX YJICHOB, YMHOXKEHUE Ha CONPSZKEHHOE BBIPAYKEHIE);

5. Ilpuembl ji0Ka3aTeIbCTBA TOXKJIECTBA  (IPUMEHSIOTCS  TaK  HA3bIBAEMble
bopmysibI-TOXK IeCTBA ) ;

6. [Iprembl pa3sioKeHust MHOTOYJIEHA Ha MHOXKHUTE/H (BbIHECEHNUs OOIIEro MHOKUTEIS
3a CKOOKN).

IIpumep. CokpaTute JIpoOB:

o+
Vi
Pemenue.

Vo—¢y [a-b a—1>b 1 1

W_W_ @2 (g—b)(a+bd) a+bd :\3/54—\3/@7'

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

CrpaHuya 182 us 389|

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




[Ipumep. Haiiyiure 3HavueHne BbIpazKeHUs:

(V10 + v6)(v15 — 4)
TR

Pemrenne.

[Ipeobpazyem 3HaMeHaATED:
RS S5 — 5 - 3,
[TosTomy

8—2\/E:5—2\/5-\/§+3:(\/_—\/§)2,T0eCTb V8 — 24/15 = /5 — /3.

Crestyst HECKOJIBKO WHOMW JIOTWKE, MOYKHO PpPacCMOTpeTh duciao 2v/15 B KadecTBe
BO3MOXKHOT'O YJBOEHHOT'O IITPOM3BEJIEHUsI TIEPBOro cjaraemMoro Ha Bropoe. J[laee,
WCIOJIB3Ysl CBOWCTBO KBaJPATHOIO apudMETHIeCKOro KOPHs, HMPEJICTABUM €ro B BHJE

HpOI/ISBe,HeHIgH 2v/15 = 24/3/5.
Taxum obpasoM, moydaeM, 9To:

VB—2v15 = 1/ (v/5)2 + 2VBVE + (V)2 = /(5 - VB2 = VB~ V3| = VB3,
k. V5 — V3 > 0.

Packpoem ckobku B ducintese J1podu:

(v/10 + v/6)(v/15 — 4) = v/150 + /90 — 4/10 — 4+/6.

YuaurtbiBag, uro 150 = 25 - 6, 90 = 9 - 10, mosrydaeM cjieryroree:

V25 -6 + /9 - 10 — 44/10 — 4v/6 = 5v/6 + 3v/10 — 4/10 — 4+/6.

Hasee npuejsieM 10/100HbIe ciiaraeMble (IlepBOe ¥ IOCJIEJHEE, BTOPOE W TPETHE),
U, TIOMHSI, 9TO HaIllla IeJib — Pa3/I0OXKUTh 3HAMEHATEe/Ib JpOOM HAa MHOXKUTEIH JIJIs ee

COKPAIIEHSI, BBIHECEM 33 CKOOKY MHOMKHTEND \/2:

M= T o W Y

Torma:
(VIO+VB)(VIE—4) _ VAWE-VE) _ 5

5 — VTS V5 -3

BameTuM, 9TO IOJAKOPEHHOE BBIPayKeHHE B 3HAMEHATE e MOXKHO OLLIO 3alliCaTh U KaK
(\/§ = \/3)2, 10 V3 — V5 <0, a v/8 — 2¢/15 > 0, mosTomy:
V8 — 2415 = |\/_— \/5| = /5 — /3. Orser: —v/2.
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B ToXZIecTBEeHHBIX MPeoOpPa30BAHUSAX TPUTOHOMETPUYECKHUX BBIPDAYKEHUI
MOTYT OBITHh WCHOOJIb30BAaHBbI CJIeAyolue ajirebpamvyecKkue MPUEMBL:
nobaBiieHe ¥ BBIUMTAHWE OJAWHAKOBBIX CJIATAa€MbIX; BBbIHECEHHE OOIIEero
MHO>KHUTEJIsI 32 CKOOKWN; YMHOXKEHWE U JieJIeHUEe HAa OAHY U Ty K€ BeJINYUHY;
npuMeHeHne ¢OPMYJI COKPAIEeHHOIO YMHOXKEHWs; BblJeJIeHue IIOJIHOTO
KBa/IpaTa; pas3JioXKeHNe KBAJPATHOTO TpeXUdJieHa HAa MHOXKUTEJW; BBEJEeHUEe
HOBBIX II€PEMEHHBIX C IIeJIbIO yIPOIIeHns MpeoOpa30BaHMIA.

ITpu mpeobpa3oBaHUAX TPUTOHOMETPUYECKUX BBIPAa>kKeHUi, COAepIKaIluX
Apobu, MOXKHO WCIIOJIb30BATh CBOMCTBA MNPONOPIWU, COKpAIeHue Ipobeii
WM TpuBeZieHne apobeii K obmiemy 3HamMeHarteso. Kpome Toro, Mo>kKHO
MMOJIb30BAaThCs BbIJIEJIEHUEM IeJIOil YacTu JApoOU, YMHOXKEHWEM YHUCJIATES U
3HaAMeHAaTeJisd JIPpoOM Ha OAMHAKOBYIO BEJNYNHY, a TaK>Ke IO BO3MOXXHOCTU
YUUTBHIBATH OJHOPOJJHOCTDH YMCJINTEJIS i 3HaMeHaTed. [Ipu HeobxomumocT
MO2KHO IIPEACTABJIATH APOOb B BHU/Ie CYMMBbI NJIN PAa3HOCTU HECKOJIBKHUX DoJiee
MMPOCTBIX Apobeii.

Kpome Toro, mnpumensia Bce HeOOXOAMMBbIE METOIbl IIPpeoOpa3zoBaHUS
TPUTOHOMETPUYECKNX BBIPDAYKEHUI, HEOOXOUMO TOCTOSHHO YyYWUTHIBATh
00J1acTh AONMYCTUMBIX 3HAUYEHMI Ipeodpa3yeMbIX BbIPpa KeHMUIA.

OcrosHrbimu npuemamu doka3zameanvcmaa MPU20HOMEMPUHECKUT
moaHcdecmas ABAANMCA:

® ceedenue .esolU  wacmu
coomeemcmseyruwur npeobpadosaruli;

® csederue nNpasol, wacmu modtcdecmea K Ae80U;

® cgederue npasoli u Ae80U wacmel modrHcdecmsa K 00HOMY U TMOMY dHCe
eudy;

® ceedenHue K HYAO PpasdHocmu 1Ae8ol U mpasol wacmel 0oKa3veaemo20
mootcdecmaa.

IIpn m3yyenum tembl “lIpeobpazoBaHme JiorapudMUYECKUX BBIPAKEHUIA’
cjieIyeT BCIIOMHUTH PsiJi OCHOBHBIX (pOpPMYJI, CBA3aHHBIX C JiorapudMaMu.

moatcdecmsa K ’anI,BO’L'Z nymem
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I';maBa 2. BeipaxkeHus u ux nmpeodbpa3oBaHUsE
CawmocrositesibHasi pabora 2.1
YHucsioBble BhIpa>k€HUS W BbIPA>KEHUSA C MepeMeHHbIMU. T0XK/1eCTBO
Bapuant 1

Ne 1. Bribepure BhIpazkeHne, TOXKIECTBEHHO paBHOE BBIPAXKEHUIO 2m+n:

a) 2m-n; 6) 2mn; B) n+2m; r) m+2n.
© 2. YKaKuTe PaBEHCTBO, SIBJISIIONIEECS TOXKJIECTBOM:
a)b-b-b-b=4b; 6)b-b-b-b="b*; B)b-b-b-b=4+b; T1)b-b-b-b=0b:4.

o 3. Haiizure snauenne soipazkenns (53 —12) 1 2.
o 4. Banumnmmre BbIpAKEHUEM TPOU3BEICHNAE PA3HOCTH YUCEJ N U D 1 Jucia d.
o 5. Haiiure obacTh onpejiejieHust BbIpazkeHust (z+4):(7-z).

Ne 6. HaitiuTe 3Hauenue poipazkenuda —a’ + 2a npu a=0,6.

Ne 7. TIpeobpasyiite BbIpaxkeHue 8a-8b B TOXKJIECTBEHHO paBHOE, IPUMEHHUB
pacipeie/IMTeIbHbI 3aKOH YMHOXKEHUS, U HAIUTe 3HAYCHHUE TT0JTYIEHHOI'O BhIPAXKEHUA
npu a=-1,4, b=3,6.

Ne 8. CocraBbTe BbIpaxKeHue i PelleHns 3a/1a4u.

B mkosibHOI 6UOIMOTEKE NMEIOTCSI KHUTU Ha TPEeX MHOCTPAHHBIX sA3blkax. [Ipu sTom
Ha aHIVIMHACKOM $3bIKEe MMEeTCsd M KHHT, Ha (PPAHILy3CKOM — B JIBa pa3a 0oJIbIlle, YeM Ha
AHTJIUICKOM, U Ha HeMellkoM — Ha, 10 KHUT MeHbIre, 1eM Ha dppaHity3ckoM. CKOIBKO BCEro
KHUT' HA WHOCTPAHHBIX S3bIKAX €CThb B Oubyimorexe?

Ne 9. JTokazkure, uTo BbipaskeHus (a + 2)? u a? + 4 He ABIAIOTCA TOXKJIECTBEHHO
PaBHBIMU.

Ne 10. Ilpumymaiite mpumep BbIpaKeHUs C MEPEMEHHOMN, O0JIACTBIO OIpeJIe/TeHUs
KOTOPOTO SIBJIAIOTCS BCe dmcya, Kpome uncen 0 m —3,2.
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BapuanT 2

Ne 1. Boibepure BbIpazkeHne, TOXKICCTBEHHO PaBHOE BBIPAXKEHHIO 3a+b:

a) 8ab; 6) b+83a; B) 8a-b; 1) a+3b.

Ne 2. Vkarknure paBeHCTBO, ABJIAIOIIEECS TOXKIECTBOM:

a)m-m-m=3+m; 6)m-m-m=3m; B)m-m-m=m>

Ne 3. Haiinure snadenne Boipazkenns (52 — 15) : 2.

Ne 4. Banurmure BbIpazkeHUEM IIPOU3BEJIEHUE CyMMBbI Yuces m u 4 u qucia k.

Ne 5. Haitanre obsiacth onpesesenns Bopaykenus (2+3):(5-x).

Ne 6. HaitmTe sHadenne Burpaskerns —b® + 3b mpu b=0,4.

Ne 7. Ilpeobpasyiite BbIpaxkenue 6a-6¢ B TOXKJIECTBEHHO paBHOE, IIPUMEHUB
pacipeenTe IbHbI 3aKOH YMHOYKEHHSI, U HaliIuTe 3HAUYEHHE IOIyI€HHOIO BhIPasKeHUs
npu a=-1,7, b=4,3.

Ne 8. CocraBbTe BbIpazKeHUe JIjis PEIIeHns 3a/1a4N.

B mkosibHOM OMO/IMOTEKEe MMEIOTC KHUTH Ha TPEX MHOCTPAHHBIX A3bIKaX. [Ipu srom
Ha (DPaHILy3CKOM sI3bIKe MMEEeTCS N KHHUT, Ha HEMEIKOM — B TPHU pas3a OoJIbIle, YeM Ha
dpaHIy3ckoM, 1 Ha aHrIUCKOM — Ha 20 KHUTr OoJiblle, deM Ha HeMenKoM. CKOJIbKO
BCEro KHUT' Ha MHOCTPAHHBIX A3bIKAX €CTh B OHOIMOTEKE?

Ne 9. Jlokaxkure, 910 BBIpazKeHus (a + 3)2 u a®> + 9 He ABIAIOTCS TOXKJIECTBEHHO
PaBHBIMIU.

Ne 10. Ilpuaymaiite mpuMep BbIpayKeHUsl C IMEPEMEHHOMN, O00JIACTbIO OIpeJIe/IeHIA
KOTOPOTO SBJISIOTCS Bce uncjaa, Kpome uncesa 0 m —2.8.

W RO —
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Ne 1.
Ne 2.
Ne 3.
Ne 4.
Ne 5.
Ne 6.
)

. 5m-10.

OtBetrnl. CamocTosiTessbHasA padora 2.1
HucnoBbie BLIPDAXKEHNs U BbIPAXKE€HUs C MepeMeHHbIMU. ToXK1ecTBO

8).

0).

2L

(n—5)-d.

Bce wucaa, xpome 7.
0,84.

. 6).

. 8).

21,

(m+4)-k.

. Bce wucaa, xpome 5.
. 1,04.

. -30.

20,

Bapmant 1

BapuanT 2
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CamocrosiTesibHasi pabora 2.5
KBagpar cyMMbI 1 KBaJipaT Pa3HOCTH ABYX BbIpa>KeHUI
Bapmant 1

Ne 1. Bribepure BepHBIE paBEeHCTBA:

a) 922 — b* = (3x — b)%; 6) 922 + b — 6zb = (3z — b)?;

B) b — 6xb + 922 = (3x — b)?; r) 922 4+ 6xb + b? = (3z — b)%.

Ne 2. Boipaskenue (—a + 2)? ToXk/1eCTBEHHO PABHO BbIPAZKEHHUIO:

a) (a+21)%  6) (—a—22)% B) (a—22)% 1) —a+2z.

Ne 3. Boimosinute jeiicteust: (a + 4)2.

Ne 4. TIpeobpasyiire B Muorousnen: (3a — zb)?.

Ne 5. Ynpocrute Boipaxkenue: z2 + 9 — (z + 3)2.

Ne 6. IIpeacrasbre B BUje KBaJIpaTa IBydieHa Bhlpaxkenue: 36m?* — 12m? + 1.

Ne 7. Pemmmure ypasuenue: (4 — z)? — x(x — 3) = 12.

Ne 8. Tlpumenure dopMmysry KBaJpaTa PasHOCTH 1 BeMHCIUTE 8, 972

Ne 9. Yupocrure Boipazkenne —(—a — 3b)* +30ab+ (4b— 3a)? u Haiinure ero 3HaUeHHUE
npu a=-2, b=3.

Ne 10. HaitjuTe nauMenbliiee 3Hauenue Buipazkenus y> — 8y + 19.
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BapuanT 2

Ne 1. Bribepure BepHble paBeHCTBA!

a) k? — 8ak + 16a* = (4a — k)*; 6) 16a* + 8ak + k* = (4a — k)*;

B) 16a? — k? = (4a — k)% r) 16a% + k? — 8ak = (4a — k).

Ne 2. Briparkenue TOKI€CTBEHHO PABHO BBIPAXKEHUIO:

B sbk3ys  6) (0—3y)% B (b Sy)R N NIRCEEE

Ne 3. Bommostnute geiicrsust: (b + 3)2.

Ne 4. IIpeoGpasyiire B Muorounen: (4y — 1)

Ne 5. Vmpocrute Boipazkenue: z2 + 4 — (v — 2)2.

Ne 6. IlpencrasbTe B Bije KBaJIpaTa JBY<IeHa BhIpaxkenue: 25n* — 10n? + 1.

Ne 7. Pemure ypasuenue: (2 — z)? — z(z + 8) = 6.

Ne 8. Tlpumenure (opMmysry KBaJpaTa PasHOCTH U BhUHCIUTE 7, 982,

Ne 9. Yupocrute Boipazkenue —(—z —5y)? +22xy + (3y — 2x)? u naiijure ero snadenue
npu r=-3, y=>2.

Ne 10. Haiinre nanmMenbInee 3nadenue BuIpazkenusd y2 — 10y + 29.
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OtBernbl. CamocTosiTeIbHAsA padoTa 2.5
KBagpar cyMMbI 1 KBaJipaT Pa3HOCTH ABYX BbIpa>KeHUI D
Bapmant 1

NoRE 6 6).

{26 ).

Ne 3. a® + 8a + 16.

Ne 4. 9a® — 2ab + b
Ne 5. -6.

Ne 6. (6m? — 1)%.
Ne7.0,8.

Ne 8. 80,4609.

Ne 9. 95.

Ne 10. 3.

‘ Hauano |

Bapwuant 2

Ne 1. a); e) ‘ Coaepanme |
Ne2.6). ‘

Ne 3. b 4 6b + 9.
Ne 4. 16y? — 2zy + %6;52. ‘ « ” o |
N h, Jx.

Ne 6. (5n% —1)2.
Ne7. —1

Ne 8. 63,6804 =
e =3 7.
Ne 10. 4.
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CamocrosiTesibHasi pabora 2.6
ITpousBeaeHnne cyMMbl U PA3HOCTH JIBYX BbIPDaKeHU D
Bapmant 1

Ne 1. VkaxkuTe BbIpaKeHue, siBJISIONIEeCd PA3HOCTHIO KBAIPATOB BbIPAXKEHUI ¢ 1 Hm:

a) (t—5m)%;  6)t2— (5m)%;  B) (Bmi) NN

Ne 2. JIpyusien ¢ — 4 MOYKHO IPEJICTABUTL B BUJE IPOU3BE/ICHHUA:

ai(csd)(c+4); 6) (c—2)(c+2); B) (202NN T

Ne 3. Ilpezacrasbre nmpoussesenue (4y — 1)(4y + 1) B Buje MHOTOYIEHA CTAHIAPTHOTO
BH/IA.

Ne 4. TIpeo6pasyiite B muorounen: (z + 0,3)(0,3 — z).

Ne 5. TIpescraBbre B BUjle MHOTOWIeHA pousseenue (—2a + b%)(2a + b?).

Ne 6. IIpesicTaBbTe B BUje IpousseaeHns: 16m? — ﬁn‘l.

Ne 7. TIpejcraBbTe B BUjie MHOTOYJIEHA CTAHIAPTHOTO BUJIA BbhIpayKeHUE:

(m+2)% — (m — 3)(m + 3).

Ne 8. Ucmonb3ys hopMy/Iy pasHOCTH KBaIpaToB, BeMucnTe: 654, 682 — 345, 322 ‘

Ne 9. TIpeobpasyiiTe B MHOTOYJIEH CTaHJIAPTHOI'O BHA BbIpasKeHUE: ‘

Hauano |

Cogepxatue
(%mQ—%nz)(%msz%Tﬂ)—(%mz—%n2)2. ala |
Ne 10. IIpeobpazyiiTe B MHOIOYJIEH CTAHIAPTHOTO BUJIA BbIpayKeHUE: ‘ < ” > |
(a — 2b)(a + 2b)(a® + 4b*)(a* + 16b*).
KeEs
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BapuanT 2

Ne 1. VkaxKuTe BbIpazKeHUe, SIBJISIIOIIEEC PA3HOCTHIO KBAIPATOB BhIpazkeHuit 3¢ u d:

a) (3cd)?;  6) (3c—d)?%;  B) (3c)2—d; T NEEEEEE,

Ne 2. JTpyusen a? — 9 MOXKHO TIPEJCTABUTH B BUJIE TIPOU3BE/ICHUSL:

a) (a—9)(a+9); 6)(a—3)(a+3); B) (3—a)3+a); 1) 9%

Ne 3. Ilpencrasbre nponsseenue (5x — 1)(5x + 1) B Buje MHOTOW/IEHA CTAHIAPTHOTO
BUJIA.

Ne 4. IIpeo6pasyiite B mHOTOWIEH: (y + 0,2)(0,2 — y).

Ne 5. TIpejicrasbre B Bujie MHOTOUIeHa npousseaenne (—3m + n?)(3m + n?).

Ne 6. TIpescrasbre B Buge nponsseenus: 49a% — ;b

Ne 7. IlpesicraBbTe B BUJIe MHOTOWIEHA CTAHIAPTHOIO BU/IA BBIPAKEHUE:

(n—3)2—(n+2)(n—2).

Ne 8. Hcmomb3ys opMyIy pasHOCTH KBaJIpaToB, BeIMUCInATe: 764, 572 — 235, 432

Ne 9. TIpeobpasyiiTe B MHOTOYJIEH CTaHJIAPTHOI'O BHUJ/IA BhIPAZKEHUE:

(La?+ 17)(1a — 1p%) — (La? + Lp7)2.

Ne 10. [Tpeo6pasyiiTe B MHOTOUJIEH CTAHIAPTHOIO BHJIA BHIPAZKEHIE:

(= = 2y)(z + 2y)(2® + 4y°) (z* + 16y*).
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OtBetrnl. CamMocTosiTessbHaAs pabdora 2.6
ITpousBeaeHnne cyMMbl U PA3HOCTH JIBYX BbIPDaKeHU D
Bapmant 1

N 1. 6).
HEN20.0):
Ne 3. 16y — 1.
Ne 4. 0,09 — 22
Ne 5. b* — 442
Ne 6. (4m + 1n?)(4m — In?).
Ne 7. 4m + 13.
Ne 8. 309360.
Ne 9. —2n* + imn?,
Ne 10. a® — 25688.
Bapwuant 2 ‘ Hasano |
NQ 1. 2)' ‘ Cogepxatue |
Ne 2. 6). EKEES
Ne 3. 2522 — 1.
Ne 4. 0,04 — g2 K

Ne 5. n* — 9m2.
Ne 6. (Ta + 1b2)(7a — 107).
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Neyr. —6n 4 13.
Ne 8. 529140. ‘ AR |
NQ . —%64 T %a2b2- ‘ Ha Becb skpaH |

Ne 10. 2 — 25698,
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KonTposibHasg pabora Ne 2
Bripakenust n ux nmpeodbpasoBaHuUs ®
Bapmant 1

Ne 1. Bribepure oaHOU/IEH, 3allMCAHHBIN B CTAHIAPTHOM BH/IE:

a) 2abbc;  6) 2m*n®; B) —a-3-b; ) 17abca.

Ne 2. Vkazkure BepHoe paBeHCTBO:

a)a—(b—c)=a—-b—g 6) a — (b—c) = ab+ ac;

Bla—(b—c)=a—-b+g¢ r)a—(b—c)=a+b—c

Ne 3. Haiijture 3Havenue Boipazkenus -0,3a+2 nupu a=-7.

Ne 4. Brinecute oOmmmii MHOXKATEb 338 CKOOKH: 3a — Sa2b.

Ne 5. IlpesicraBbTe B Bujie OJHOUMIEHA CTAHIAPTHOIO BUJIA BhIparKEeHHUE:

(—3a%b)? - (—3a®).

Ne 6. Pazmoxkmre Ha MHOXKUTENIN BBIpaXKeHwe oma-4by+4my-S5br u wmaiiaure ero
snadenue npu m=9, b=8, r=-6, y="7.

Ne 7. TIpesicTaBbTe B BUjie MHOTOUJIEHA CTAHIAPTHOTO BHJIA BhIPAXKEHUE: ‘

(5—t)(=t—5) — (4+1)% |

Hauano |

Cogepxatue
Ne 8. Haiijture 3HaUeHrne BhIpazKeHUs %. — |
Ne 9. Pazyoxxure Ha MEOXKHITEH: 49 — 9n? 4 6mn — m?. | |
Ne 10. Haiture snauenne soipakennst (£ —b+1)24+2(b—x—1)(z+b+1)+ (z+b+1)?
npu b=0,4 n x=-4,019. ‘ K ” b |
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BapuanT 2

Ne 1. Bribepure ojiHowIeH, 3alMCAHHbBI B CTAHJIAPTHOM BHJIE: D
a)m-2-n; 6)9zb’zc; B) ¢  ©) 3bedd.
Ne 2. Vkarknure BepHOE PaBeHCTBO:
a)a—(b+c)=a—b+g¢ 6)a—(b+c)=a+b—g
B)a—(b+c)=a—-b—g r)a— (b+c)=ab—ac.
Ne 3. Haiture 3navenue Boipaxkenus -0,2b+3 upu b=-8.
Ne 4. BriHecuTe 06Imumii MHOXKITENb 33 CKOOKH: 4¢ — 9c%k.
Ne 5. IlpeacraBbTe B BHje OJHOUIEHA CTAHIAPTHOIO B/ BhIParKeHUE:
(—2mSn)? - (—im?).
Ne 6. Paszyoxkure nHa MHOXKUTeJM BbipaxKkenue Jar-4by+4ay-3bx u Haiiiure ero
3HaYeHue npu a=_§, b=7, x=-5, y==34.
Ne 7. TIpencraBbTe B BUjie MHOTOYJIEHA CTAHIAPTHOTO BUJIA BbhIpayKeHUE:
(2—m)(—m —2) — (5+m)>.

Ne 8. Haiijture 3HaUeHME BhIpasKEHUs %. ‘ foare l
Ne 9. Paznoxkute Ha MHOXKHUTeTH: 25 — 422 + 4y — y2. ‘ Comgpuerme |

Ne 10. Haiiure snauenue soipaxkenus (y—c+3)2+2(c—y—3)(y+c+3)+ (y+c+3)?
1pu ¢=0,2 u y—-8,029. KNS
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Ne 1.
Ne 2.
I 25
Ne 4.
Ne 5.
Ne 6.
Ne 7.
Ne 8.
Ne 9.

OtBetrnl. KonTposbHasi pabora Ne 2
Bripakenust n ux nmpeodbpasoBaHuUs

Bapmant 1

0).

8).

i

a(3-8ab).

—3al3p2.

-2.

J1-8t.

20.
(7-8n+m)(7+3n-m).

Ne 10. 0,64

Ne 1.
Ne 2.
I 2
Ne 4.
Ne 5.
Ne 6.
Ne 7.
Ne 8.
Ne 9.

Bapwuant 2

8).

8).

4.6

c(4-9ck).
—2mMn?.

-3.

-29-10m.

S
(5-2x+y)(5+2x-y).

Ne 10. 0,16.
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Jleknus 7. Meronuka ¢popMupoBaHus HAaBBIKOB M YMEHUI TOXKI€CTBEHHBIX
npeobpa3oBaHmUii 1EJIBIX U APOOHBIX PAMOHAJIbHBIX BbIPA>KEHWUI,
MPPAIMOHATIbHBIX, TPAHCIIEHIEHTHBIX (IMOKa3aTeIbHbIX,
JiorapuMuIeCKNX, TPUTOHOMETPUIECKUX ) BbIPAYKEHU

ComepzkaHnne JUHAA TOXKJIECTBEHHBIX IIPE0Opa30BaHMii BbBIJIE/ISAETCS B HACTOSIIEE
BpeMda JOCTAaTOYHO YeTKO. B Hee BXOIAT: nsydeHnmne TOXKJEeCTB B  YHUCJ/IOBBIX
cACTeMaxX, WX IIpUMeHEHWe K YIPOIIEHUIO BbIPDayKeHUl U PEIIeHuI0 YpPaBHEHUH,
U3y4YeHNe TOXKJIECTB B KJIACCE 3JIeMEHTApHbIX (QyHKIuA. Op2anudauus u3yueHus
omoeavHbLr ModHcIecms NPeonoaazaem  UCNOAL30BAHUE  CNEUUANBHBLL
yukao8 3adanuti. Iuxa 3adanuli Ha Mmamepuane KOHKPEMHOU MEMBL
Tapaxmepudyemcs coeduHeHuem 6 NOCAEJO8AMEADBHOCTNL YNPAHCHEHUT
HECKOALKUL GCTNEKMO8 USYUEHUS U TPUEMOE PACTOAOHCEHUS MAMEPUANG.
HpI/HVIeHI/ITeJIbHO K TOXKIECTBECHHBIM HpeO6pa3OBaHI/IH1V[ npeacTraBjaeHrue O IUKJIE MO2KET
OBITH JIAHO CJIEYIOIUM 00pa3oM. 3adaHus C8A3aHBL € U3YUEHUEM 00HO20
mootcdecmea, 60KpYyz2 KOMOPo20 e2pynnupyrlomcs Jpyaue moatcdecmaa,
HATOdAUWUECS C HUM 6 ecmecmeenHoli cesa3u. B cocmas uyukaa, Hapsady
C  UCNOAHUMEABHBMU, 6T00am 3adanusi, mpebyrowue pacnNo3HaABAHUS
NPUMEHUMOCNU PACCMAMPUBAEMO20 ModHcdecmsa. U3syuwaemoe moarcdecmeo
NPUMEHAENCA 04 NPOBEIEHUSA BBIYUCAEHUT HA PASAUYHBIE HYUCAOBBLL
obaracmsax. Yuumwieaemcs cnevuduxa moorcdecmaa.

Sajianus B MUKJEe pa30UBaiOT HA JIBE I'PYIIIIHL.

I 2pynna. SaﬂaHI/IE{, BBITIOJIHAEMBbIC IIPDU IIePBOHaAYaJIbHOM 3HAKOMCTBE C TOXKICCTBOM.
DT0 Marepuas I HECKOJIbKHX WAYIINX IOIAPSII YPOKOB. MO IMan YceoeHus
mootcdecmaa, 3anoOMUHAHUSL €20 CA0B8ECHOT PHOPMYAUPOSKU, 6bLPpabomKy
HABBIKA €20 NPUMEHEHUS 68 TOPOWLO BUIHOU CUMYGUUL.

Il 2pynna cBs3bIBaeT M3ydYaeMoOe TOXKJECTBO C PA3JIUUHBIMU €r0 IPUMEHEHUsIMU.
Imo aman YyaaybaeHH020 NOHUMAHUS MOAHCIECTNEA 3a CUEM PACCMOMPEHUS,
€20 8 PpPa3HoObPA3ZHBIT CUMYAUUAT 6 COYeMAHUU C UCNOAL3OBAGHUEM
MAMEPUAAT, OMHOCAULE20CSA K OPY2UM MEMAM WKOALHO20 KYPCAQ.

Pacemompum cucmemy ynpadcHeHutli 0as Yceoerus MmoHcdecmasa
a’?—b>=(a—"0b)(a+0)
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3amanus

Meronnyeckune yka3zaHusi

1 epynna

1. IlpeacTaBuTh B BUJE NPOU3BEICHUS:
a) m2 —n?;

b) 2 — 52

c) 196 — k2.

DopMUpPYETCsi CTPYKTYPa M3y IaeMOro
TOXK/I€CTBA, yTOYHSIIOTCS CBSI3U MEXKLY

€r0 CJIOBECHBIM BBIPAXKEHHEM

M CUMBOJIMYIECKOU (POPMOIi.

Wner pabora He TOJIBKO C OYKBEHHBIM,

HO U GYKBEHHO-YHCJIOBBIMU BbIPAyKEHUSIMH.

2. IlpoBepuTh CpaBeJIMBOCTh PABEHCTBA:

(102 — 1)(102 + 1) = 10* — 1.

3a/aHne HaIIpaBJIeHO Ha (POPMHUPOBAHUE
HaBBIKa JIByCTOPOHHETO IIpeobpa30oBaHUs

3. PackpbITh CKOOKM B BBIDA’KEHUU:
(4 +52)(4 — 52).

I/I,E[eT OTpa,GOTKa IIPUMEHEHUA TOXKIECTBa

4. BpryuciauTsb:
252 — 242,
49 % 51.

Ora rpymna ynpaskKHeHuil yriayosser
npezcraBieHre o6 onepanyuu
MIOACTAHOBKYU U Pa3BUBAECT HABBIKH
ee NpUMEHEHNUsI

5. Pa3ioxKuTh HA MHOXKUTEJIN:
4 ot

y )
16(ab)? — (a — b)2.

I/I3y‘{aemoe TOXKJIECTBO IIPUMEHAETCA ABaXKJIbl.

6. YopocTurs:

(a+b)% — (a —b)2.

IlepeocmbicieHre n3y4aeMOro TOX1eCTBa
B TEpMUHAX OTHOIIEHUIN MEXKJTy
KOMITOHEHTaMU apudMETHIECKUX JIeHCTBUIA.

2 epynna
1. Pa3noxkuTh Ha MHOXKUTEIIN:
z2 — 5.
2. VckimrounTs UppanuoHaaIbHOCTD
1
B 3HaMeHaTese Apobu: —=—--.
AP V2—1

3. Jdokazars, uro eciu k - HeueTrHoe |mcIIO,
To k - 1 xparHo 4.

4. OyHKIUA 3a0aHa BHIPAXKEHAEM:

22 + 2|z + 1

YIOpocTuTh, paCKPBIB 3HAK MOZLYJIS.

Wner npusiiedeHne HOBOI Olleparuu -
U3BJIeUYEeHNE KOPHS. 3a/JaHus IPEAIIoIaraioT
HaJIm49ue y>Ke cOPMUPOBAHHBIX HaBBIKOB
HCIIOJIb30BAHUS N3YyYIaeMOIr0 TOXK/IECTBA
JJIsl pa3HOCTU KBaiparos. lless
mpejyiaraeMbiX 3aJaHuil - yriryouTs
TIOHUMAaHVEe TOXKJIECTBA 3a CUYET PACCMOTPEHUS
Pa3HOOOpAa3HBbIX IPUJIOXKEHHUI €ro B
Pa3JIMYHBIX CUTYAIUSX, B COYETAHUU C
HCIIOJIb30BAHUEM MaTepuaJia, OTHOCSIIErOCs
K JPYTHUM Te€MaM Kypca MaTeMaTHKU.

5. Pemute ypaBHeHue:
z3 — 4z = 15.

MNerP—9z=15-5r &
Sz(z—3)(z+3)=5B—z)=z=3

nmu x(z + 3) = —5. Ho ypasuenue z(z + 3) = —5
JeCTBUTEJIHBIX KOPDHEH He MMEET, II03TOMY & = 3 -
€JIMHCTBEHHBII KOPEHb yPABHEHHS. 3/I€Ch UCIIOJIb30BAHUE
TOXKJECTBA JJIsi PA3HOCTH KBaJPATOB COCTABJISET JIAIID
YaCTh PEIICHUs] yPABHEHUS, SIBJIASCH BELyIel uaeeit
[IPOBEJIEHUs IPEOOPa30BAHUA.

| Hauano |

’ CopepxaHue |
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[IKoIBHBINH Kype MaTEeMATHKHU BbIJIEIAET JIBa OCHOBHBIX KJIACCA MaTeMaTHIeCKUX
BbIpazKeHuit: asrebpanveckue u Heajrebpandeckue (TPaHCIEHIEHTHBIE).

Omnpenenenne.  Anre6pandecKuM — BbIDAKCHHEM — HA3bIBACTCH  BBIPAYKEHHUE,
COCTABJICHHBIC U3 KOHEYHOIO 4Yucja OyKB M UMD, COCTMHEHHBIX 3HAKAME JCHCTBHI
(citoxKeHMe, BbIYMTAHUE, YMHOXKEHHE, JIeJIeHHe, BO3BEJECHHE B IEJIyl0 CTeleHb U
U3BJICUCHUS KODHS).

Onpenenenne. TpaHCIEHIEHTHBIMU — HA3BIBAIOTCS  aHAJMTUYECKHE (DYHKINUH,
KOTOpBIC He SBJAIOTCA aireOpamvdecKuMu (TPUTOHOMETPHYIECKHUE, JIOrapupMUICCKUe 1
HoKa3aTeIbHbIe).

Omnpenenenne. ToxkiecTBO — 9TO PaBEHCTBO, BEPHOE IIPH JIFOOBIX JIOMYCTUMBIX
SHAUEHUAX BXOJAIINX B €r0 COCTAB [IEPEMEHHBIX.

Onpenenenne. /IBa BbIpakeHusi, COOTBETCTBEHHbIE 3HAUEHUsI KOTOPHIX PABHBI IIPU
JHOOBIX 3HAYEHUSIX [IEPEMEHHBIX, HA3BIBAIOTCS TOXKJIECTBEHHO DABHDBIMU.

Omnpenenenne. ToxiecTBenHoe npeoOpasoBaHie BbIPAXKEHHS — 9TO  3aMeHa
HCXOJTHOI'O BbIPazKEeHUsI HA BBIPAKEHHE, TOXKJIECTBEHHO PABHOE €MY.

DopMHUpOBaHUE HABBIKOB  TOXKJECTBEHHBIX  IpeobpasoBaHuii  Gosiee  OBICTPO
[POTEKAET, €CJH YIUTE/Nb JOOMBAETCA OT YUAIerocs YCTHOIO BBIIOJIHEHHsI HEKOTOPBIX
peobpa30BaHmii He TOJBKO IPU YCTHOM CUY€Te, HO U B IPOIECCe PEeNeHns 3a/1aM.

[Tosre3no TakzkKe MMETh B BHJLY, YTO BCAKHUiT pa3, KOIJa BOSHUKACT HEOOXOIMMOCTH B
TOXKJIECTBEHHOM TIPE0OPA30BAHNE, MbI IMEEM JIEJIO C BBIPAYKEHUEM, 00J1aCTh OIIPEJIeJICHNUS
KOTOPOro 3ajiaHa. 1Ipu BBINOJHEHNH HPeoOpPa30BaHMs OHA MOXKET PACIIUPSTHCA M/

CY2KATbCS.
IIpumep
BAER 1 _ 3z46—2x __ 2 i
z(z+3) 3z+9 =~ 3z(z+3) = 3z’ < ?é O,Z‘ ?é 3.

B 1mporecce oOyuenust y ydYaImxcss JIOJKHBI OBITH CHOPMUPOBAHBI HABBIKH
JIOKA3aTe/IbCTBA TOYXKJIECTB CJIEYIOMUME CIIOCODAMHU.
Ecnu nayo mokazars, aro A=B, To MOXKHO
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- JIoKazaTrh, 910 A - B = 0,

JoKazaTh, 9to A /B = 1,

npeobpazoatrh A K Buy B,
npeobpaszosarh B K Buy A,
npeobpazoBarh A u B K ogromy Buy C.

B kagecTBe OmOpbI, HA KOTOPOH CTPOSITCS JOKA3aTEIbCTBA TOXKIECTB, UCIIOIB3YIOTCS
cpoiicTBa apudmerndeckux oneparuii. WHorma B Jo0Ka3aTebCTBe IMPUBJIEKAIOTCS
reoOMeTpUYecKre IMOHSTUS W MeTOJbl. |eoMeTpuyecKue JI0Ka3aTeabCTBa He TOJBKO
HOYYHUTENbHBI U HAIJIAIHBI, HO U CIIOCOOCTBYIOT YCUJIEHUIO MEXKIIPEIMETHBIX CBS3Ei.

JlokazaTebcTBa TOXKJIECTB MOXKHO Pa3JIe/INTh HA TPU THUIIA B 3aBUCHMOCTH OT TOTO,
HaCKOJIbKO OHH YJIOBJIETBOPSIIOT TPEOOBAHUAM CTPOTOCTH:

a) He IMOJHOCTHIO CTPOTHE DPACCYKJEHUs, TPEeOYIoNe WCIOJb30BAHUS METO/IA
MaTeMaTHIECKON MHIYKITMHU JIJIsi IPUJIaHUsI UM ITOJIHOM CTPOrOCTH. DTU JIOKA3aTE/IbCTBA
MIPUMEHSIOTCS JIIsI BBIBOJA IPaBUJIa JEWCTBUN ¢ MHOIOYJIEHAMH, CBOWCTB CTEIEHEH C
HaTYPaJbHBIMU ITOKA3ATEISIMU.

Hampumep, mokazaTh, 9TO MpU KaxKJI0M HATYpPaJILHOM 7. CIIPABEJINBO PABEHCTBO:

(RS o = )

1

6) MOJHOCTBIO CTPOTUE PACCYKJIEHUsI, OIMPAIONINECs Ha OCHOBHBIE CBOWCTBA
apudMeTHIecKnX JIEHCTBUII U HE WCIOJIB3YIOIIUE JPYTUX CBONCTB YHUCJIOBON CHCTEMBI.
OcHoBHast 00/1aCTh NPUMEHEHHs TAKUX JI0Ka3aTe/JbCTB - TOXKJIECTBA COKPAIIEHHOIO
yMHOXKeHHusI. MHorre w3 yTBep:KJIeHW, BbIparkaeMbiX (HOPMY/JIaMU COKPAIIEHHOI'O
YMHOXKEHHS, JOIMYCKAIOT HATJISIHO-TEOMETPUIECKYIO UJLIFOCTPAITUIO.

B) IMOJIHOCTBIO CTPOIME DPAaCCYKJEHHUs, HUCHOJIb3YIONINe YCJIOBUS PAa3PEIIUMOCTH
ypaBuenuii Buga V(r) = a, tme VU - wusyuaemas sjeMeHTapHasg (DYHKIUS.
Takwue jgokazare/bcTBa XapaKTEPHBI JIJI BBIBOJA CBOWCTB CTEIEHU C PAIMOHAJIbHBIM
rokazaresjieM 1 Jiorapudmuieckoit pynknun. Hampumep, rnpu jjokazaTe/ibcTBe CBOMCTBA
apu@dMeTUIeCKOro KOPHI:

vab = /avb (1)
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OysleM ommpaTbCd Ha  11epeOPMYJIMPOBKY  OIpeJesieHus  apudMeTHIecKoro
KBAJIPATHOTO KOPHS: JII1 HEOTPUIATEJNLHBIX YHCET X U Yy PABEHCTBA Y = /T U
y? = z pasmocmabHb, mostomy (1) pasmocmmero (Vab)? = (Vavb)? (2). Orkyzma
cenyer, ab = (v/a)?(v/b)? = ab.

[Ipnem nokazaTebCcTBa, KOTOPBIA 3/1€Ch WCIOJb30BAJICS, HMPUMEHSETCS JOBOJIBHO
PEeJIKO, TeM He MeHee, HeOOXO/IMMO IOJ[YePKHYTH, YTO OCHOBHAs HJies JOKA3aTEIbCTBA
COCTOUT B COMOCTABJIEHUN JBYX onepanuil (uiu QyHKIWii) - TpsaMOii U 00paTHOl K Heil,

YTO HaflJieT IpUMeHeHue y>Ke B cTaplileil IIIKoJe.

Texronozuueckas uenoura GopMupo8aHUSL GA20PUTMMOB U NPUEMOSB
mootcdecmeeHHblr npeobpazosarHuli 8vLPAHCEHUT 8 0CHOBHOT WKONE

JInans
IJeawie swvipastcenus
Buzpr nesbix BoipakeHuit (OLHOUIIEH, MHOTOUJIEH ),
UX CTEelleHb, CTAHJAPTHBIN BUJI, YaCTHBIE CJIydau,
bOPMYIIBI COKPAIIEHHOIO yMHOXKeHus. [lelicTBust
C LIEJIBIME BBIPA’KEHUSIMU: PA3JIO’KEHNE MHOTOYJIEHA
Ha MHO>XHTEJIN; BbIJEJIEHUE [IOJIHOIO
KBaJIpaTa B TPEXIJIEHE.
PayuoranvHrble 8bipartceHUus
OCHOBHO€E CBOHCTBO JPOOHOIO BBIPAXKEHUsI
u caencrBus u3 Hero. CokpalleHue JpoOHBIX
BbIpakeHuit. JleficTBYs ¢ palnoOHAIbHBIMA
BBIPAYKCHUSIMU.

ANroputM U npuemMsbl BHIYUCIIEHUN
1. AAropuTMbl BBIIIOJTHEHUS] OCHOBHBIX
JEeHCTBUIl C LIEJIBIMU BbIPA*KCHUAMU.
2. Ilpuembl pasyioyKeHns MHOIOYJIEHA Ha MHOXKUTEJIH.
3. CuenuabHbIi TpUEM BBIIEJIEHUS [TOJTHOIO
KBaJIpaTa B TPEXUJIEHE.
4. O6OOIIEHHBII TPUEM YIIPOIIEHUS 11€JIOI'0 BhIPAXKEHUS.
5. IIpuemsbl 10Ka3aTEIbCTBA TOXKIECTBA.
6. IIpuemsbl 3anmcu npeobpa3oBaHmit
pPallMOHAJIbHBIX BBIDAXKEHUN.
7. Ilpuembl UCIIOIb30BaHUST AHAJIOTUM C JEUCTBUSIMU HAJL
palMOHAJIBHBIMU YUCJIAMH B OOIUX M YACTHBIX CJIydYasiX.
8. O6o61enue mpuemos 4 u 5.
9. CrnenuajbHble IPUEMbl OCHOBHBIX
peobpa3zoBaHuil apudMeTUIECKIUX KOPHEN.
10. IIpuemer mpeoGpa30BaHus BHIPAXKEHUM
CO CTENEHSIMHU C PAllMOHAJIbHBIM ITOKA3aTEJIEM.
11. IIpuem noka3aTesbCTBA HEPABEHCTB.
12. O606mmenue npuemos 2, 4, 5 u 11.

HppayuoransbHble 8bipaHceHUus

OCHOBHO€ CBOMCTBO KOPHSI, IPOCTEHIIIIE
nmpeobpaszoBanusi KopHeii. JleificTBusd ¢ KOpHAMU,
BO3BEJIEHNE BHIPAXKEHUsSI B CTEIIEHb

C APOOHBIM IIOKA3ATEJIEM.
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Toorcdecmeennbvie NPeodPa3o6aHUSL 8bLPAHCEHUT, COOEPHCAULUT CMENEeHU U
KeadpamHtuvie KOpHU.
Henb: HayunThb BBIIOJIHATH  TOXKJIECTBEHHBIE MPEOOPA30BaHUs  CTEIEHHBIX

BbIPazKeHUI.
N3syuarorcsa ToxecTna:
n m __ n+m. Tt MU R s ) nym _ ,nm
gBea™ —a™™; @ :a™ = o™ MG

@Rt bt (2) =2

HOC.He I/I3yquI/IH TOXKJIECTB BO3BOJAT B CTCIICHL OJHOYJICHBI.

YTOUHAIOT, B KaKOM CJydae IIOKa3aTe/Jld CTeleHeil CKIaJIbIBAlOT, a B KaKOM
[IEPEMHOKAIOT.

Jlaee paccMaTpUBAIOT TEMbI: KBaJIpaTHbIE KOPHU, apu(pPMeTHIecKuili KBaPaTHBII
KOPEHb U KBaJIPaTHbBI KOPEHb U3 IMPOU3BEIEHU U IPOOH.

Nzy4aior hopmysibl — TOXKIIECTBA:

e C = om=aR

Pabora yuuress 1o opranusaiuu mporecca o0ydeHus Jito0oil TeMe IMKOJbHOI0 Kypca
MaTEMATUKNA HAIMHACTCS C BBIIOJHCHUS JIOTMKO-METOIMICCKOrO aHAIN3a TEMBI.

HpOBe,Z[eHI/Ie JIOTUKO-METOJNIECCKOI'O aHaJIn3a TEMbI «TO}K,ILQCTBGHHI)IG
1peoOpa30BaHns UPPAIMOHATBLHBIX BbIPAYKEHUIT».

e n3ydenuss Tembl:

1. @opmupoBaHue TEOPETUHUECKOTO allllapaTa TeMbl U YMEHUs IPUMEHATbH €ro B
HpaKTHKe peH_IeHI/IH 3&,}1&‘{, BKJIIOYad 3a/Ja49Ml Ha HpeO6pa3OBaHI/IH I/IppaHI/IOHaﬂbeIX
BBIpazKeHMii, TPeOYIOMNX KOMILIEKCHOTO ITPUMEHEHsT 3HAHMIA;

2. IlpomeneBtmka um pacmupenue QYHKIIMOHAILHOW W YUCIOBON JIMHUU, JIMHUN
ypaBHeHI/H/I nu HepaBeHCTB;

3. Ilpumenenne mareMaTHIeCKOro ammapara s JPYyruX y4eOHBIX JUCIUILIAH 1
[IPUKJIAIHBIX HAYK;

4. PasButie rubkocTH MbIILIeHHsT (IPU UCHOJIBb30BAHUN HanboJee ParuoHaIbHOTO
npeobpasoBaHisi), YMEHUsI OLEePUPOBATh abCTPAKTHBIMU O0beKTaMu (OJHO U3 OCHOBHBIX
KaJeCcTB TBOPYECKOIO MBIILJIEHNUST ), YMeHUs abCcTparupoBarh (BUIETh TOJIBKO (opmy, a
He COjlepyKaHue), BAPUATHBHOCTH MBINLICHUsT (YMEHUs YUTaTh CJIeBa HAIIPABO U CIIPaBa
HaﬂeBO), pa3BI/ITI/Ie JIOTUYECKOTI'O MBINIJIEHUA U MaTeMaTUdeCcKOi pe‘H/I;
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5. PasBurme mnosHaBaTEJLHOrO WHTEpeca (Uepe3  MCIOJAB30BaHUE COMU3MOB,
JIOKA3aTeJIbCTB C OMMOKAMU, CBOWCTB (DYHKIMHA N HX I'DaQUKOB, € HENPUBBITHBIMU
dbopmymupoBKamn). JTa 1esIb MOKET OBITh PeaIn30Bata IOCPEICTBOM HETPaIUIIHOHHBIX
3ajaHmii, HAIpUMep: a) BHecHTe oJ 3HaK KopHs avb = va2b = |a|v/b, mposepsre mpu
a=-3; 6) 3aMeHuTe |a| TOKIECTBEHHO PABHBIM BBIDAYKEHUEM.

6. [Ipu slormko-MaTeMaTHIeCKOM aHAJIN3€ TEMbI BBIJIEJISIOT OJIOKH:

A - axkTyajmsupyeMmble 3HAHUsS, YMEHHs, HABBIKM (KaXKJbli IYHKT HyMepyeTcs
OykBamn),

B - BBosmMbIe moHsATHA (HyMepYIOTCS IHCJIAME) U JIOTHIECKHH YPOBEHDb X BBECHNU,

B - cucrema MareMaTndyeckux yTBEpKICHUN ((DAKTHI M CBA3U MEXKJLy HUMH [OKA3aHbI
CTpeJKaM#) ¢ HX OOOCHOBaHUS (MOIYT OBLITH pean30BaHbl HA PA3HBIX YDOBHSIX
crporoctn). s KayKjaoro yTBeprK/eHus yKasblBaloTcs HoMepa (uncia (610K B) mim
6ykBbI (670K A)) 000CHOBBIBAIOIINX 3HAHMIL. DTO HO3BOINT PEOEHKY CO3ATDH [EJIOCTHOE
IpeJICTAaBJIeHNe O BCeil TeMe, 0 KOHKDETHBIX TeOpeMaX U UX JI0KA3aTeIbCTBAaX, HO3BOJIHT
Opranu3oBaTh oOydeHue OJIOKAMU (BBLICINTH CBA3AHHBIC TPYIIBI 3HAHUNA U yMEHHil) u
HAITH HIe0 0Ka3aTebeTB. Hampumep, T0Ka3aTebeTBO TeopeMbl 0 paBencTse Va2 = |al
[PEe/UIAraeTCs [OCIe OIPEIeeHns apiupMeTHTIecKOro KBaJpPATHOTO KOPHs, 3HAYHT, U
OyJIeT Ha HEM CTPOUTLCS.

7. Tema «ToxmecrBennble NpeoOpa3oOBaHMsI HUPPAIMOHATILHBIX BLIDAYKEHHAN» B
TEOPETUIECKOM OTHOIIECHNH 0asupyercst Ha JIMHUHM HCJIa, TEOPHH TOXKECTBEHHBIX
IpeoOpPA30BAHUI PAIMOHATILHBIX BBLIPAYKEHUI, MOHATUSX HPPAIHOHAILHOIO HHCIIA,
KBa/IPATHOTO KODHS, apuMMETHYIeCKOro KBaPATHOIO KOPH:. YCIEIIHOe H3ydeHne
9TON TeMbI HEBO3MOXKHO 0e3 chOPMUPOBAHHOCTH y YYAIINXCA HABBIKOB BBIIOJIHEHMUS
TOXKJIECTBEHHBIX [IPe00PA30BaHuil Ha IEPBOM dTale n3ydeHus Kypca anrebpsl (Biok A).

B Teopermueckoil YaACTH TEMBI MOXKHO BBLIJIECJIUTL OCHOBHBIE TEOPETHICCKHE
HOJIOZKEHNS, JTOKA3ATEILCTBO KOTOPBIX IIPOBE/IEHO Ha CTPOIOM MATEMATHIECKOM YPOBHE,
U OIEPANMOHHBI AalllapaT: NPUMEPHl [PSIMOrO HPUMEHEHHS TEOPEM; BBIICICHUE
OCHOBHBIX THIIOBBIX 3aJla4 (3a/a9a BHECEHUS MHOXKHUTEA 0] 3HAK KODHS M OOpaTHast

omeparysi); NpUMepbl MPeoObpa3oBaHuii B YCJIOBUAX KOMILIEKCHOIO MPUMEHEHUsT 3HAHUIT
(Bsoku B u B).
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Bajaunblii Marepuaj Ha 00S3aTeIHbHOM YPOBHE COJEPXKHUT 3ajadn (10 BUIAM
3a,IaHMil ):

1) ymporrenue BbIpazkeHUil (IIPsIMOe PUMEHEHIe TeOPHH, KOMILJIEKCHOEe PUMEHEHIe
SHAHWIA );

2) cokparrenue Jipoou;

3) 0cBOOOXKJIEHUE OT UPPAIMOHATILHOCTH B 3HAMEHATEJIE.

HomoinuTebHas cucTeMa yIpaXKHEeHU il pe/icTaBIeHa 3aadaMi 9TUX Ke THUIIOB, HO
Ha 0oJjiee BBICOKOM ypPOBHE cjiozkHOCTH. Hampumep, 3ajada BbIHECEHUS MHOXKUTESA U3
0/, 3HAaKa, KOPHs Ha 003aTeILHOM YPOBHE PACCMaTPUBACTCS Ha YHUCIOBOM MHOKECTBE;
B JIOIOJHUTEJBLHON CHCTeMe YIpasKHeHuil 3ra 3ajada copMyIHpoBaHa Ha MHOXKECTBE
BLIPAzKEHUIL, COIEPKAIINX [epPEeMEeHHbIE.

[Tpu uzydyenunn 31oii TeMbl MOI'YT OBITH TOCTABJIECHBI YIEOHBIE 33 1a9K:

1) HAYIUTHCS BHIHOCUTH (BHOCHTH) MHOYKHUTEJIb M3-110]T 3HAKA KODHSI;

2) cpaBHMBATh UPPAIMOHAJBHBIE THCIIA ¥ T.JI.

Metommueckoe mIaHIpPOBaHIE OOLIYHO 0OPMIIIETCS B BUIE TaOJ/IUIIbL.

B mpomecce wu3yueHmst TeMbl II€€CO00PA3HO  KMCIOJIB30BaTh Takue (OPMbI
KOHTPOJIsS, KaK MPOMEXKYTOUHBIN (MHIMBU/YAJbHBINA, KOJJIEKTUBHBIH) U WTOTOBBIIL.
[Tpu ocyimecTBIEHUN KOHTPOJIS IIEIeCO00PAa3HO MPOBOAUTL €0 JIIS PasHbIX yPOBHE
ycBoeHUsi (YypPOBEHb BOCIPOM3BE/ICHUS, YDPOBEHb MPSMOIO IPUMEHEHWsI, YDPOBEHb
TBOPYECKOTO TPUMEHEHUsT 3HAHMUIA ).

[Ipu opranusanuyu CUCTEMbI 3aJaHUii MOXKHO BBIJC/IUTD JIBa ACIEKTa.

Bo-1epBbIx, Ipu HOCTPOEHNN CHCTEMBI 33/IaHMil B paMKax y4e0HOil TeMbl HEOOXOIMMO
pa3HOOOpPa3uTh UX (DOPMYJUPOBKY (3aMEHUTH TOXKJIECTBEHHO PABHBIM BBbIPAKEHUEM;
HAfTH PasHOCTH, OTHOIIEHUE M T.JI.; HAHTU OMMOKY; YCTAHOBUTH, IPU KAKHUX YCJOBHUIX
aVv9h? = —3|ab|).

Bo-BTOPBIX, HOCTPOEHHME CHCTEMBI 3aJaHIIi JOIKHO OCYIIECTBIATLCA B PAMKAX JIMHUN
TOKJIECTBEHHBIX IIPE0OPa30BaHmil MIKOJLHOIO Kypca aareOpbl 1 Haua/l aHaJIu3a.
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10 xnacc (npoepamma 2017 2.)
TPUTOHOMETPUS (40 «)

['pagycnas m pajamaHHasg Mepa IPOU3BOJBHOIO yrjia. EJuHUYHAs OKPY?KHOCTb.
Ornpesiesierne cuHyca, KOCHHYCa, TAHP€HCa, KOTAHT'€HCa ITPOU3BOJIBHOIO yIJIA.

CooTHOIIEHIsT MEXK Y CHHYCOM, KOCHHYCOM, TAHT'€HCOM M KOTaHI'€HCOM OJIHOI'O M TOI'O
JKe yriia (TPUrOHOMETPHYECKHE TOXKIECTBA).

Tpuronomerpudeckue HYHKIIUN IUCTOBOTO apryMmenTa. VIX cBolicTBa u rpaduki.

Apkcuryc, apKKOCHHYC, apKTaHI'€HC U apKKOTAHTE€HC JHUCIIA.

[Ipocreiiimue TpuroHOMeTpUYECKUE ypaBHEHHd Sinx—a, cosx—a, tgx—a, ctgx—a u
ypaBHEHUA, CBOISIINECT K IIPOCTEMIITNM.

QopmyJsbl IPUBEIEHNsSI, CYMMBI M Pa3HOCTH apryMEeHTOB, JIBOMHOTO apryMeHTa,
IpeodpPa30BaHmsl CyMMBI I PA3HOCTU TPUTOHOMETPUIECKUX (DYHKIINI B IIPOU3BEIEHNE.

OcHoBHbIEe TpebOBaHUSA K pe3yJibTaTaM y4eOHOI JIeITeJIbHOCTH yYallluXCs

Yyarmuecsi JOJIKHbBI:

3HAMb MEPMUHDL U NPABUALHO NPUMEHAMG NOHAMUA, €TUHUIHAS OKPYKHOCTb,
CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC IIPOM3BOJILHOIO yIJia; TPUTOHOMETPHIECKUE
(PYHKIIUN YUCIOBOIO apryMeHTa; apKCUHYC, apKKOCHHYC, apKTaHIe€HC W apKKOTAHIEHC
qUCIIA;

3HAMDY:

® CBOICTBA TPUTOHOMETPUIECKNX (PYHKIUN IUCTIOBOTO apryMeHTa,;

®  TPUIOHOMETPHUYECKHE  TOXKIECTBa;  (DOPMYJbl  [PHUBEICHHUS, CYMMBI U
pa3HOCTU ApPTryMEHTOB, JIBOMHOIO apryMeHTa, IIpPeoOpa3oBaHUsl CyMMbI W PAa3HOCTH
TPUTOHOMETPUYIECKUX (DYHKIWI B ITPOU3BEJICHUE;

® JNC/IOBble 3HAYEHUs BbIPaxKeHWil sinx, cosx npu X, pasiom 0, %, 7, %, 5, T, ‘%”,27?
n tgx, ctgx jig TuxX yriaoB (B ciaydae CyIIECTBOBaHUs ITUX 3HAYEHWI); 3HAYCHUS
£ E, =

BBIpazKeHU arcsina u arccosa mpu a, pasaom 0, j:% , X1, u Beipaxkenuit arctga

u arcctga npu a, paBaoM 0, i*/?g, +1, ++/3;
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e HOPMYIIbI PelIeHusl IMPOCTEHIIX TPUTOHOMETPUIECKAX Y PABHEHNIA;

YMEMD:

® [I€PEBOJIUTH I'PAYCHYIO MEPY YIJIOB B paJIMaHHyIO0 U HA0OOPOT;

® CTPOUTH YIJIbI IO WX 3aJIAHHOU T'PajlyCHON WM PaJUaHHOU Mepe; HUCIIOJIb30BATh
CAUMHUYIHYIO OKPY2KHOCTDb JJIfd HaXO2KJICHUA 3HAUYEHUN CUHyCa MW KOCHUHYCa 3a/laHHbIX
YIVIOB; CTPOUTDL YIVIBI 110 3a/JlaHHOMY 3HA4YC€HHNIO UX CHUHYCa, KOCUHYCa, TaHI'€HCAa;

® HaXOJUTb HYHUCJIOBbIE 3HaY€HUA TPUTOHOMETPUYICCKHUX Bpra)KeHI/Iﬁ, HCIIOJIb3Y A
3HAYEHUS TPUTOHOMETPUIECKNX (DYHKIUH U COOTBETCTBYIOMIUX (DOPMY.II;

® BLINOJJIHSITH TOXKIECTBEHHbIE ITPeoOpa30BaHNs TPUIOHOMETPUIECKUX BBIParKEeHUI C
ITOMOIIIHIO TPUTOHOMETPUIECKUX (POPMYIT;

e CTpouUTh TpaduKl TPUTOHOMETPUUIECCKUX (DYHKIHUI ¥ NPUMEHSTH CBOICTBA
bynkmit;

pewamds: IPOCTEHINNe TPUTNOHOMETPUYECKNEe YPaBHEHUS U ypaBHEHUdA, CBOAAIIUACCH
K HUM (hleTOL[aMI/I pa3JjiozKeHnd Ha MHOXKHWTEJIM, 3aMEHbI HepeMeHHOﬁ), OIHOPOJHbIC
TPUTOHOMETPUYIECKNE YpaBHEHUA.
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CTEIIEHDb C PAIIMOHAJIBHBIM ITOKASATEJIEM.
CTEIIEHHA YA ®YHKIIUS (25 q)

Kopenb n-it crenenn u3 uncia a (n = 2,n € N). Apudmernaeckuii koperb. OCHOBHBIE
cBoiicTBa KOpHA n-it crenenu. [IpeobpaszoBanue BbIpakKeHU, COpepzKaliux KOPHU N-i
CTEIICHU.

Crenerb ¢ pallMoOHAJBHBIM MOKa3areseM. (CBOWCTBA CTEIEHH C PalMOHAJJIbHBIM
nokazaresieM. CTeneHb ¢ JIEHCTBUTETLHBIM MTOKA3aTEIEM.

Crenennast GyHKITHS ¢ paIMOHAIBHBIM TIOKa3aTeIeM, CBONCTBA U IPaUK CTEIeHHO
dyHKIHIN.

WppamuonaabHble ypaBHEHUS.

OcHoBHBIE TPEOOBaHUs K Pe3yJIbTaTaM y4YeOHO! JeATeJIbHOCTH YYallXCs

VYyaiuecss JOJIXKHBI:

UMEMDB NPEICMasAeHUEe O CTETIEHN C JIEHCTBUTEIbHBIM TOKA3aTeIEM;

3HAMD MEPMUHDL U NPAGUADHO NPUMEHAMD NOHAMUA KOPEHDb N-I CTEIICHU U3 YUCJIa
a, II0Ka3aTeJb CTEIeHU KOPH:A, INOAKOPEHHOE BbIparKeHHUe, CTEIeHb C PallMOHAJIbHBIM
IoKa3aTeseM, CTelleHHas (PYHKIU, TPPAITMOHAIbHOE YPABHEHUE;

3HAMD:

® OCHOBHBIE CBOWCTBaA KOPHA N-H CTEIIEHW, CBOWCTBA CTEIEHER € palroHaJIbHBIM
moKasarejieM; CBoiicTBa u Tpaduk crerneHnoil ¢yHkiuu; GOPMYJIbl, BbIPAXKAIOIIIE
CBOVICTBa CTeIleHell 1 KOpHEeill n-ii cTeleHu;

® OCHOBHBIC METO/BI PEIICHNS UPPAIMOHAJIbLHLIX YPABHEHNI;

YMEMDb:

® BLIYNCJIATH KOPEHDb N-i CTelleHN U3 JAEHCTBUTE/ILHOIO YUC/Ia, IPEICTABIAIOIIEIO N-10
CTEIIeHb; BBIHOCATH MHOXKUTEJIb U3-110J1 KOPHH; OIICHUBATH 3HAYCHUE KOPHS; IIPEJICTABJIATD
KOpEeHb n-ii CTENeHW B BHUJE CTEIEHU C PAlMOHAJIBHBIM IOKa3aTeJeM ¥ HaoOOpOT;
YIPOIIATEL BbIPaKeHUs, COJAepzKalllie KOPHU U CTEICHU C PallMOHAJILHLIM I10Ka3aTesIeM;

e cTpouTh TpaduKy cTeneHHbIX GyHKImit y = 2% ma k € Z, k£ 0,y = x%, Yy = x%;

® pemaTh ypaBHeHHsS BUIa 2" = a, e n € N, a € R; uppalmoHaabHble YpaBHEHUSI.
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Bripaxkenune, B KOTOpOM IepeMeHHas COAEPKUTCS 0/ 3HAKAMI TPUTOHOMETPUIECKIX
GYHKIMH, Ha3BIBAIOT mpu2oHomempuieckum. Jas mpeobpa3zoBaHus BbIPaXKEHUI
HCIIOJIB3YIOT CBOWCTBA TPUTOHOMETPUIECKAX (DYHKIUH 1 (DOPMYJIBI TPUTOHOMETPHH.

DOpMYIIBI CJIOXKEHUST ¥ BBIYUTAHUS apTyMeHTOB. [lJIst JIFOOBIX JefiCTBUTETLHBIX INCETT
a u [ crpaBeJyIuBbl POPMYJIbL:

cos(a + ) = cosacosf — sinasinf, (1)
cos(a — ) = cosacosf + sinasinf, (2)
sin(a + ) = sinacosf + cosasinf3, (3)
sin(a — ) = sinacosf — cosasinf3, (4)

EERRO) = o (5)

tg(o — §) = B (5)

®opmyrna (5) BepHa pu «, 3, a + 3, ormranex ot § + 7k, k € Z. @opmyina (6) Bepha
npu o, 3, — 3, ormuHbIX oT 5 + 7wk, k € Z.

ITpumep 1. Borauciaurs sin75°.

Pemenne. Nmveenm sin75° = sin(30° + 45°). Bocnonbzosasumces dgopmyitoit (3) npu
a = 30°, 8 = 45°, momyamm: sz’n(300 + 45%) = 5in30%c0s45° + c0s30%sin45°.
5, 0845° = sind5® = ‘f, c0s30° = ‘/73
Buaunr sin(30° + 45°) = 1 - % + % : % = %6.
Utak, sin75° = \/§+\/6 = ﬂ(1+‘/§).

3

IIpumep 2. HaI/ITI/I g a) eciu tga =
o T s

Pemenue. BOCHOJIbSyeMCH dopmyioit (5) u yurem, uro tgh = 1.

tgG+tga  14tga 1+i o

1-tgFtga = l—tga = 1-2

NsBectHo, uTo sin30° =

Unmeewm tg(§ + a) =

IIpumep 3. Yupoctuth Bhipaxkenue tgt — ctgt.

N[

o __ sint __ cost __ sint—cos?t __ _cosgt—sith B 6) COS2L
tgt Ctgt ~ cost sint ~ sintcost %sin2t o sin2t 20t92t
B moatcoecmeeHHblL npeo6pa306anu.ﬂw mpucoHOMEMPUHECKUL

6’bl,p0,0fC€’H,'U,’l'], MOTr'yT OBITH MCIIOJIE30BAHDI CJIeJIyIomune aJIFe6paI/I‘I€CKI/Ie IIpueMbI:
,ZLO6&B.H€HI/IG 1 BblYUTaHUEe OJMHAKOBBLIX CJlal'a€MbIX; BbIHECECHUE O6H.[€FO MHOXKHUTEJIA
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3a CKOOKH; YMHOXKEHUe W JIeJIeHre Ha OJIHy U Ty K€ BEJIMYHUHY; NpUMeHeHue (hopMyJI
COKPAIIEHHOTO YMHOXKEHUS; BBIJIEJIEHUE IOJTHOIO KBaJIpaTa; Pa3joyKeHHe KBaIPATHOIO
TpexXujeHa Ha MHOXKHUTEIN; BBEJIEHHE HOBBIX IIEPEMEHHBIX C MEeIbI0 YIIPOIIeHHS
peodpa30BaHNUIA.

[Ipu mnpeobpa3oBaHUsAX TPUTOHOMETPUYECKUX BBIPAXKEHU, CcojepKalmx Jpodwu,
MOZKHO HCIIOJIb30BaTh CBONCTBA IIPOIIOPIUH, COKPAIIeHIe Jpodeil niin mpuBeieHne apodeit
K 00IeMy 3HaMeHaTe 0. KpoMe Toro, MOYKHO TOJIb30BATHCS BbIJIEJIEHUEM IEI0M YacTh
JIpo0OU, yMHOXKEHHEeM YHCJIATe/s U 3HAMEHATe sl JIPo0W Ha OJMHAKOBYIO BEJIMUNHY, a
TAKXKe [0 BO3MOXKHOCTH yYHUTBHIBATH OJIHOPOIHOCTD UHUCAUTENS Wan 3Hamenaressd. [lpm
HEOOXOIMMOCTH MOYKHO IPEJCTAB/IATh JPOOb B BUJIE CYMMbBI HJIM PA3HOCTH HECKOJbKUX
BoJtee MPOCTHIX JIpODEii.

Kpome  toro, mnpumensis  Bce  HEOOXOJUMBIE  METOJbI  IIPEOOPA30BAHUS
TPUTOHOMETPUYECKUX BBIPDAXKEHUI, HEOOXOIUMO IIOCTOSHHO yYUTBIBATH 00JIaCThb
JIOIYCTUMBIX 3HAYEHUT Tpeo0pa3yeMbIX BBIPAKEHNUI.

B mkosbHOM Kypce MaTeMATHKHM —ydUalldecss U3yJaloT I[OKa3aTeJIbHYI0 U
JorapuMuYIecKyo QYHKIMU W WX CBOHCTBa, TOXKJIECTBEHHBbIE IPEOOPA30BAHMSA
JIOTapuPMUIECKUX U IIOKA3aTE/IbHBIX BBIDAXKEHUN U WX MPUMEHEHHEe K PEIIeHUIO
COOTBETCTBYIOINX YPABHEHUI W HEPABEHCTB, 3HAKOMSTCS C OCHOBHBIMU ITOHSTHUSIMU,
YTBEP:KIEHUSIMU.
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IIpoepamma no mamemamuxre 11 xaacc

OBOBIIEHUVE ITOHATNA CTEITEHN.
ITIOHATUE JIOTAPU®MA YUCJIA (7 q)

Crenerb ¢ palMoOHaJIBHBIM MOKazareseM. (CBoiCcTBa CTENEHW € PAIMOHAJIHHBIM
nokazaresieM. CTerneHb ¢ HPPAIUOHAIBHBIM TOKA3ATEIEM.

Ompeienierne jorapudma dncia. OCHOBHOE JIOTapuMIIECKOE TOXKIECTBO.

OcHoBHBbIE TpeOOBaHUs K Pe3yJbTaTaM yYeOHOIl JeATeIbHOCTH YYIallUXCs

Yyartuecs: J10JI>KHbBI:

3HAMb: OUpeJieJIeHHe U CBOWCTBA CTEIEHH C PAIMOHAJLHBIM IIOKA3aTeJIeM;
orpejiesienne Jiorapudma 9uciia; OCHOBHOE JIOrapuMMUIECKOe TOXK IECTBO;

YyMemsb: TPUMEHATH OCHOBHOE JIOrapuOMUIECKOe TOXKIECTBO:

® JIJIs1 YIIPOIIEHUST BbIPAsKEHMUIA;

® JJid IIpeAacCTaBJieHud II0JIO2KHUTEJIbHOI'O 4YHC/JIa B BHJAE CTEIIEHU C .HIO6bIM
IIOJIOZKUTEJIbHBIM OCHOBAHUEM;

® I[IPUMEHHATH IIOJIyIEeHHbBIE
HAITPABJICHHOCTH;

® pelaTh 33J[a91 C MPAKTUIECKUM U MEXKIIPEIMETHBIM COJEPIKAHUEM.

3HAHUSI TIPU  pelIeHnu  3aJlad  [MPaKTUIECKO
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ITOKA3BATEJIbHA A ®YHKIINS (20 =)

[Iporeccsl MmoKa3aTesIbHOIO POCTa M IOKasaTeJdbHOro yObiBaHUs. [lokasaresbHas
dyukmus. CpoiicTBa mokasarenbHON (hyHKIMN. Perenne 3a1a4 Ha MTpUMEHEHNE CBOICTB
ITOKa3aTeTIbHON (DYHKITUN.

[Tokazaresbuble ypaBHeHUs. Pellenne mNoKasaTeIbHBIX YPaBHEHUII Ha OCHOBAHUU
CBOMCTB MOKa3aTeJbHON (yHKiuu. Pelenne mokazaTebHBIX YpPaBHEHUN € TOMOIIBHIO
pa3joyKeHusl Ha ~ MHOXKHTEJIU, 3aMEHON  IepeMEHHOI, peleHne  OJHOPOJIHBIX
oKa3aTeIbHbIX ypaBHeHnuil. Perrenne nmokasaTembHbIX HEPABEHCTB.

OcHoBHBbIEe TpebOBaHUSA K pe3yJibTaTaM y4eOHOIl JIeITeJIbHOCTU yYallluXCs

Yuamuecss qOJI>KHBI:

3HGMDb. OIpeJieJIeHNe U CBONCTBA IOKA3aTEJIbHON (QPYHKIINU, METOJIbl PpeIleHus
IMOKA3aTebHBIX YPAaBHEHNI 1 HEPABEHCTB;

umems npedcmasaenue O TOKa3aTeabHON (DYHKINN KaK MaTeMaTUYecKOl MOJIeJn,
KOTOpasi HAaXOJUT IIMUPOKOE MPUMEHEHUE TMpPU U3YYCHUU IPOIECCOB U  ABJICHUM
OKDYZKaroIero Mupa, (pajiMoaKTHBHBIN paciaJ] BelecTsa, POCT KOJOHUH OakTepuii);

YyMems:

e CTPOUTH rpadUKN MMOKA3ATEIHLHON (PYHKIIUU C PA3IMIHBIMI OCHOBAHUSIMU;

® IIpUMEHATH CBOICTBA U TpadUKM IMOKA3aTe/JbHON (QYHKINA € Pa3THIHBIMU
OCHOBAHHUSAMU JIJIsI CPaBHEHHUS 3HAYEHUI IOKA3aTe/JbHON (DYHKIUU, I ONpPEIe/IeHUd
MHOKECTBa, 3HAYEHUI, HAMOOJIBIIIET0 U HANMEHbIIIEr0 3HAUEHU;

® DpelarTh IOoKa3aTesbHble YpaBHEHUs Ha OCHOBAHUU CBOHCTB TOKA3aTEIbHOI
yHKIINN, C TOMOIIBIO PA3JIOXKEHUsT Ha MHOYKUTEJIN, 3aMEHO 11epeMeHHOIT;

® peIaTh OJHOPOHBIE MMOKA3aTe/IbHbIE YPABHEHUST;

® pelraTh IOKA3aTeJbHbIE HEPABEHCTBA HA OCHOBAHWU CBONCTB ITOKA3aTETbHOM
GYHKIINN ¢ TOMOIIBIO PA3JIOXKEHNsT HA MHOYKUTEJH, 3aMEHO ITepeMeHHOi;

® perraTh OJIHOPOJIHBIE ITOKA3aTeIbHbIE HEPABEHCTBA,

® perraTh 33/[a9l ¢ TPAKTHIECKUM U MEKIIPEIMETHBIM COJEPIKAHIEM.
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JIOTAPUOMUYECKAA ®VYHKIINSA (30 =)

CroiictBa JiorapudmoB: JiorapudM MTPOU3BEJICHUS, YacTHOTO, creneru. Popmysta
repexojia OT Jiorapudma € OJHUM OCHOBAHHEM K JIOTapudMy € JIPYTEM OCHOBAHUEM.
HecsaTuanblii gorapudm.

Jlorapudmudeckas dyukius. CpoiicTBa Jiorapudmudeckoit ¢yHkiun. Perrenne
3aJ1a9 HA [IPUMEHEHUE CBOWUCTB JIOrapu@MUIeCcKOi (PyHKIINN.

Permtenne jiorapudvudeckux ypaBHEHUiI HA OCHOBAHUU CBOWCTB JIOTAPUMPMUTECKO
by m cBoiicTB Jorapudgmos. Perrenne jorapmdmuyueckux ypaBHEHUN 3aMeHOM
nmepeMeHHbIX. Perenne cucrem jgorapundMuUIecKnx ypaBHEHNUI.

Pemrenne norapudmMuiecknx HepaBeHCTB.

OcHoBHBbIE TpebOBaHUSA K pe3yJibTaTaM y4eOHOI JIeITeJIbHOCTU y4YallluXCs

VYyaiuecs JOJIXKHBI:

3HamMb: CBOWCTBa JiorapudMOB: JiorapudM MTPOU3BEJIEHUs, HACTHOTO, CTEIEHU;
dopmyy mepexoja or Jorapudma C OJHUM OCHOBAHUEM K JiorapudMmy ¢ JIPYyTrUM
OCHOBaHWEM; OIpeJeJIeHne JeCATUYHOIO Jorapudma; OIpeesieHne U CBOMCTBA
JjorapudMuyueckoil QYHKIUU; MeTOJbl pelleHus JIorapudMUIecKux ypaBHEHUN u
HEPABEHCTB;

Yymems:

® cTpPOUTH IrpaduKu JIOrapupMIUIecKoir (PYHKIINN ¢ PA3TMIHBIMA OCHOBAHUSIMU;

® IPUMEHATH CBOHCTBA W TIpadUKN JOrapudMUIecKoil (DYHKIUA € Pa3THIHBIMUI
OCHOBaHUSIMU JIJIs CpaBHEHUs 3HAYEHU JorapudMuiecKoil OyHKINT, I HAXO0XK IeHHS
00JIaCTH OIIPEJIe/IEHUsI 1 MHOXKECTBA 3HAUEHU, HANOOJIbIIIEr0 U HAUMEHBIIEr0 3HAYCHMUIA;

e pemaTh JorapudMuyeckKue ypaBHEHUs Ha OCHOBAHUU CBONCTB JIOTapU(MPMUYIECKON
(GYHKINHU, C IIOMOIIHIO PA3JI0YKEHNsT HA MHOYKUTEIN, 3aMEHOI TIepeMEeHHOII;

pewamy: CHCTEMBI JIOTAapUPMIIECKAX yPaBHEHNN, JorapudMuiecKne HepaBEHCTBA,
3aJIa9M C MPAKTHIECKUM U MEYKIIPEIMETHBIM COJEPIKAHIEM.
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Jleknust 8. MeTomuKa BBeleHUsSI U N3YyYE€HUsI CBOWCTB CTEIMEHEN C
MoKa3aTeJIIMA U3 Pa3HbIX YUCJIOBBIX MHOXKeCTB. MeTo/iuKa n3yJdeHus
CTeIleHN C HATYyPaJIbHBIM U IEJbIM IIOKa3aTeJIieM.

Y MaTeMaTHKOB He Cpa3y CJIOXKWJIOCH IMPEJCTaBJIEHNe O BO3BEJIEHUU B CTENEHb KakK
O CaMOCTOATEbHON olepaluu, U IPpU YMHOXKEHUU OJIHOI'O U TOI'O K€ YuCJIa MHOI'O pa3
OHU TPATUJIU MHOTO HEHYXKHBIX ycummii. Perenne naresn JipeBHEIpeYeCKUil MaTeMaTUK
Juodanr Anekcanapuiickuii. B cBoeit 3HamMennToil apudMeTuKe OH BIIEPBbBIE OIUCHIBAET
HaTypPaJbHYIO CTEleHb Yncia: «Bce dmcma cocToAT n3 HEKOTOPOro KOJIMYECTBA €/IMHMAIL;
SICHO, 9TO OHM IIPOJIOJIZKAIOTCH, YBeJININBasich 10 beckonednoctu. Cpeu HUX HAXOAATCS
KBa/IPATHI, MOJIyYAIOIINecs OT YMHOYKEHHS HEKOTOPOI'O 4HCJia Ha ceds; 9TO Ke UUCIIO
HA3bIBAETCS CTOPOHOI KBaJIpaTa, 3aTeM KYyObl, IOy YaIoNIuecs OT YMHOXKEHUS KBaIPATOB
HA UX CTOPOHY, Jlajiee KBaJIPATOKBAJIPATHI — OT YMHOXKCHHUS KBaJPATOB CaMUX Ha ceOsd,
Jlajiee KBaJIpaTo-KyObl, TOJIydaloluecs OT YMHOXKEHUS KBaJpaTa Ha KyO ero CTOPOHBI,
Jtajiee Kybo-KyObl — OT YMHOXKeHUS KyOoB camMux Ha cebsy. MareMaTuku CpeJIHIX BEKOB
CTPEMIJINCH COKPATUTH YHCJIO CHMBOJIOB U BBECTH e/nHOe oOo3Hadenne. Ppaniry3 Hukomna
[[Troke BBEJI CBOIO CUMBOJIUKY 1 JIOOABUJI HYJIEBOI U OTPUIIATE/ILHBIN TOKA3aTe b CTEIIEeHN.
On mmcaJ nmokasaresib CBepxy U ciipaBa oT Koddduimenta menkum mpudrom. Takast
CUMBOJIMKA TTPUO/INKEHA K COBPEMEHHOIA.

K magamy wu3ydenmss tembl «Crenenb»  HeEOOXOAMMO HUMETh  IIpOCTeiInme
MpeJCcTaBJIeHNI O TaKOH omepanuu, KaK BO3BeJeHHe YHuC/JIa B HATYpPaJIbHYIO
CTeIleHb. 3HAKOMCTBO C JAHHON oIlepalyeil OCyIIecTB/seTcss Ha HadaJbHOM 3JTalle
obydeHunsi maremaTuke. B Kypce anreOpbl 7 Kjlacca BBOJIUTCA IIOHSTHE CTEIIEHU C
HaTypaJbHBIM TIOKa3aTejleM, U3Yy4aloTCd CBOWCTBa CTeleHell U  COOTBETCTBYIOIIHE
TOYXKJIECTBEHHBIE IIPeoOpa3oBaHus €O cTeneHsMH. B 8 Kjacce OCHOBHOE BHUMAHWE
VJIeJIEHO IPeoOPas3oBaHUsIM PAIMOHAIbHBIX APo0Eil 1 cTelreHell ¢ MeIbIMI TOKa3aTeISIMU.
[TomoxkeHo HaYaJI0 UIYUEHUIO TOXKIECTBEHHBIX IIPEOOPA30BaHUIl HPPAIMOHAIBLHBIX
BhIpasKeHnit (KBajgpaTHble KOpHH). B 9 Kiacce BBOAUTCS MOHATHE CTEICHH C
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paliOHaJIbHBIM IIOKa3aTEJIEM. Be3 o3zHakoMJIeHNsI CO CTEIEHSIMU U onepaumef/i I10
BO3BE€AECHUIO YHCJIa B CTEII€EHb HEBO3MO2KHO M3yY€HMe IIOJIMHOMOB, CTEIICHHbIX
" ITOKa3aTeJIbHBbIX ypaBHeHHﬁ, HEepaBeHCTB U UX CUCTEM.

Usydenne maremaruku Ha emopom amane (VII—IX kiaccel) HampabiieHO Ha
SHAKOMCTBO Yy4YalllUuXCda C ,Z[eIU/ICTBI/ITe.HbeINH/I qucCjgaaMu, HU3YyY€HHE UPPalllOHAJIBHBIX
U HEKOTOPBIX TPAHCIEH/JEHTHBIX (HA TPUMEPe TPUTOHOMETPUYECKUX) BbIPAZKEeHHUI,
YDABHEHUII ¥ HEPABEHCTB, OCHOBHBIX 3JEMEHTAPHLIX (YHKIUHA, CHCTEMATHIECKOe
U3y4YeHHe TeOMETPUIecKHX (HUryp, HMX CBOHCTB u OTHOeHuid. I[lpu wusyueHun
MHOTOYJIEHOB U PAIMOHAJIBHBIX  JIpobelt  (hOpMUPYIOTCS  yMEHUsT  OCYIIECTBJISITH
TOXKJIECTBECHHDBIC HpeO6pa30BaHI/Iﬂ. OCHOBHBHVI IIOJAXOA0M K PEImEeHNI0 TEKCTOBLIX
3a/1a9 CTAHOBUTCS HCIIOJb30BaHUE MaTeMAaTHYECCKUX MOJie/ieil: YypaBHEHUi, HepaBEHCTB,
UX CHCTEM.

Conep:xanne anzebpauvecrozo xomnonenma VII—IX kipaccoB npemycmarpuBaer
SHAKOMCTBO C IIOHATUAMHN UWPPaAallXOHAJIBHOTO U /:[ef/’ICTBI/ITe.HbHOFO quceJI. BBe,}IeHI/Ie
UPPAIMOHABHBIX YUCET MOTHBHPYETCS HEJIOCTATOYHOCTHIO PAIMOHAJBHBIX YUCEJT JIJIst
peIeHnsT HEKOTOPBIX MaTeMaTHIeCKUX 3aJad. 3JeCh CHCTEeMaTU3UPYIOTCS 3HAHUS
YUAIUXCS O BhIPAYKEHUAX U (hOpMyJIax; U3yUAIOTCI TOXKJIECTBA, (POPMUPYIOTCS HABBIKN
TOYXKJIECTBEHHBIX  IpeoOpa30BaHMil; PACCMATPUBAIOTCA  PAIllMOHAJIBHBIE  BBbIPAXKEHUS
U JefcTBUS HaJ HUMHU; WU3YyYalTCs KBaJIPATHBIN TpexdjeH, KBaJpaTHble KOPHU
U UX CBOWCTBA, KOPHU CTENEHU 1, CBOMCTBA YHCJIOBLIX HEPABEHCTB; KBaJIPATHBIE
yPaBHEHUST; JIMHEHHbIe U KBaJpPATHbIE HEPABEHCTBA; CUCTEMBbI yPaBHEHUIl € JIByMsi
[EPEMEHHBIMU  TIEPBOIl  CTEIeHU; CHUCTeMbl ypaBHEHHI ¢ JIByMsl II€pEeMEHHBIMH,
CBOJAIIMECS K yPaBHEHUsM IIE€PBON WM BTOPOIl CTeleHw; apudmeTrudecKkas u
reoMeTpudecKasg I[POrPecCUur; HeKOoTopble (GYHKINU, uX TpaduKd U  CBOICTBa
(obsacTh  ompejiesieHusi, MHOXKeCTBO  (06J1acThb) 3HAYEHWH, HYJIH, [TPOMEXKYTKI
3HAKOIOCTOSTHCTBA, BO3pACTaHue, yObIBaHWe, HAWOOJIbINEE M HAMMEHbBIICE 3HAUCHUS ).
ToxkiecTBeHHBIE TPEOOPA30OBAHUS BBIPAXKEHUI, COJEPIKAIIUX CTEIeHN W3Y4YaloTCs B
7 kjacce. PacnimpeHme IOHSITUSI CTENEHU MPOBOJUTCS II0CJIEA0BATEJIHHO B
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3aBHCHMOCTU OT €ee IIoKa3areJis (HaTypajgbHOrO, IeJIOr0, PalNOHAJIbLHOrO,
neticrBuresibHOro). OHO OCyIIIeCTBJISIETCS TaK, YTOObI COXPAHUJINCH BCE
OCHOBHBIE CBOICTBA CTENEeHU C HATYypPaJbHBIM ITOKa3aTejJeM. DTO BO3MOXKHO
JIMIIb TOr/ZIa, KOI'/JIa OCHOBAHUWE CTEIleHU IOJIO?KUTEJIBHO.

IHenu obyuyenusi teme «CrereHb»:

— obpa3osamenvHble: cHOPMYIUPOBATH IMOHATHE CTEIEeHN; 00eCIeUNTh YIallIMCs
YCJIOBUS JIJIs OBJIQJCHUS CBOMCTBAMH CTEIEHEH; Hay4YUTbh NPUMEHATb WX IIPH
IpeodpPa3OBAHUAX UUCIOBBIX BhIPAYKEHMIA;

—  pa3susaroujue:  COJEHCTBOBATH  HMHTEJIEKTYaJbHOMY W JITYHOCTHOMY
Pa3BUTUIO, MaTEMATUIECKOMY ¥ JIOTHYECKOMY MBIIIJICHUIO YYaIuXcs; (hOpMUPOBATH
[MO3HABATEIbHBINT HWHTEPEC K MATEMATHUKE;

— socnumMamensvHsvle: BOCIUTHIBATL BHUMATEIBHOCTD, aKKYyPATHOCTDb, YIIOPCTBO B
JIOCTV2KEHWH TIeJiell; BBIPA3UTh OTHOIIEHHE K MaTeMaTHuKe KaK K OOIIevYe/I0BeIecKOi
KYJIBTYDE.
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X KJacc
CTEIIEHDb C PAIIMOHAJIBHBIM ITOKASATEJIEM.
CTEIIEHHA YA ®YHKIINS (25 q)

Kopenb n-it crenenn u3 gmciaa a (n > 2,n € N). Apubdmerndeckuil KOPEHb.
OcHoBHBIe cBoOiicTBa KOpHS n-if cremenn. [IpeoOpasoBanme BbIparKeHMIA, COIEPIKAIIAX
KODHHU n-i CTEINeHN.

Crernenb ¢ palMOHAJIBHBIM IOKazaTejgeM. (CBOHCTBa CTEleHH € paluoOHAJIbHBIM
nokazarejieM. CTerneHb ¢ JIefCTBUTEIbHBIM TOKA3aTE/IEM.

Crenennasi GyHKITHS ¢ paIMOHAIBHBIM TIOKA3aTeIeM, CBONCTBA U IPAUK CTEIIEHHO

dyHKIIN.
VppannonaapHble ypaBHEHUS.

OcHoBHBbIE TpeOOBaHUSA K pe3yJibTaTaM y4eOHOI JIeITeJIbHOCTH ydYallluXCsl

Yyalmuecsi JOJIXKHbI:

UMEMB NPedcmasaeHue O CTEIICHN C JIEHCTBUTE/ILHBIM [TOKA3aTE/IEM;

3HAMD MEPMUHDL U NPABUALHO NPUMEHAMD NOHAMUA, KOPEHb N-iI CTENIEHN U3 YHUCJIa
a, TIOKa3aTeh CTEIeHN KOPHS, IMOJKOPEHHOE BBhIPAKEHWe, CTENeHb C PaIllOHAIbHBIM
MoKa3aTesieM, cTeleHHas (DyHKINS, IPPAIMOHATILHOE YDABHEHIE;

3HAMD:

® OCHOBHBIE CBOWCTBA KOPHS N-il CTeleHu, CBONCTBA CTEleHell C PalMOHAJILHBIM
IoKasarejieM; CBOiicTBa u Tpaduk cremeHHoit (yHkiuu; (GOPMYJIbl, BbIPAXKAIOIIIE
CBOVICTBa CTEIlCHE! 1 KOpHEil n-ii CTeleHu;

® OCHOBHBIE METOJIbI PEIeHNsT NPPAIMOHAIBHBIX YPABHEHHIT;

Yymems:

® BBEIYUC/ISITH KOPEHb N-ii CTENEHN U3 JIEHCTBUTETHHOTIO YUCIa, TPEICTABIIAIONIETO N-T0
CTEIEeHb; BHIHOCUTH MHOYKUTEJIb U3-T10]] KOPHS; OIIEHNBATH 3HAYEHNE KOPHST; TPEJICTAB/IATD
KOPEHb n-ii CTelleHW B BUJIE CTEIIeHW C PaIMOHAJbHBIM IIOKa3aTejieM U HaobopoT;
YIPOIIATH BBIPAXKEHUsI, COEPKAINe KOPHU U CTEIEHU C PAIMOHAJBHBIM ITOKA3ATE/IEM;

e cTpouTh rpaduKn cTeneHHbX GyHKnmit y = 2% ma k € Z, k #0, y = xé, = xé;

® pemaTh ypaBHEHHS BUIa 2" = a, e n € N, a € R; uppalmoHaabHble YpaBHEHUS.
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XI kiacc
OBOBIITEHUNE IIOHATUA CTEITEHN.
ITOHATUE JIOTAPU®MA YUCJIA (7 q)

Crenenb ¢ paloHaJIbHBIM [OKa3areseM. (CBOMCTBA CTENEHH C PAlMOHAJILHBIM
nokazareieM. CTeneHb ¢ NPPAIMOHATBLHBIM TTOKA3ATEIEM.

Ompegenierne jorapudma ducia. OCHOBHOE JIoTapudMIIECKOe TOXKIECTBO.

OcHoBHBIE TpeOOBaHUs K pe3yjIbTaTaM y4YeOHOIl JeATeIbHOCTH YYIaIlUXCs

VYyairuecss JOJIXKHBI:

3HAMb: OIpeJieJIeHHe U CBOWCTBA CTENEHH C PAIMOHAJHHBIM IIOKA3aTEeJIeM;
otpejiesieHne jorapudma Iucjia; OCHOBHOE JIOrapuMIUIecKoe TOXKIeCTBO;

YMEMB.: TPUMEHATH OCHOBHOE J'IOFapI/ICbI\H/ILIeCKOe TOZKJIECTBO:

® JIJIsd YIIPOIIEHUS BbIPAYKEHMUI;

® I IIPEJICTABJIEHUS TOJIOXKUTEJILHOTO YUCJIa B BUJIE CTENEHH C JIIOOBIM
[OJIOZKUTETbHBIM OCHOBAHUEM;

® [PUMEHATH MOJIyUYeHHble 3HAHWA 1IPU  PEIIeHUH 3aJa9  [MPAKTUUIECKOI
HallpaBJIECHHOCTH;

® DeraTh 33J[a91 ¢ MPAKTUIECKIM U MEXKIIPEIMETHBIM COEPKAHUEM.

Bo sepems wusyuenus memus <«Cmenenvs 6 boavwuncmee cayuaes
ucnoavayemces  @Ppornmasvras (NPU  UBYHEHUU ~ HOB020 MAMEPUAAA,),
KoanekmueHnas (Ha ypokar 3axpenaenus) u undusudyaavHas (npu nposepke
aHaHull) popmu 06yuerus. Memoodv, 06yueHus npumeHaomes 6 eduHcmaee co
cpedcmeamu 0b6yvwerus. OTHOZHATHOTO OIpPEIe/IeHIs TTOHATHS «CPEJICTBA 00y IeHUS »
B 1ejaroruke Hetr. [lojg HuMu warie Bcero moHUMAIOTCS yueOHBIE U HAIVISHBIE TOCOOMS,
TEXHUYECKUE CPEJCTBA, JEMOHCTPAIIMOHHBIE YCTPONCTBA U JIP.

Mertonuyeckue pekoMmeHaamuu no obydeHuio teme «CrereHb» B Kypce
ajreOpbl OCHOBHOM ITKOJIBI

Ilocaedosameavrocmsd udyuerus memwv, «Cmenenvs:

— cmenens ¢ HAMYPAABHBIM TLOKA3AMENEM;

— CMeneHd C UeABM NOKA3ATeNEeM;
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— apugpmemuueckuli Ke8adpammuvili KOpeHbd;

— cmeneHsb ¢ PAUUOHANBHBIM NOKaA3amenem;

— KOopeHb n-1U cmenenu;

CreneHbIO HAa3bIBAIOT IIPOU3BEJ/IEHNE U3 HECKOJbKUX OJUHAKOBBIX MHOXKHUTEIEH.
Hanpumep:

A Y

3HaveHne JAHHOTO BbIPAXKEHUs PaBHO 8

PR DD — .

JIeBy10 4YacTb 9TOro paBeHCTBA MOXKHO ¢jejaTh KOpode — CHadaJia 3alicaThb
MIOBTOPSIONINAICA MHOXKHUTEIb U YKa3aThb HaJ[ HUM CKOJBKO pa3 OH IOBTOPSAETCH.
[ToBTOpsromumiics MHOXKUTEJIb B JaHHOM ciaydae 3To 2. [loBTopsercs o Tpu pa3sa.
[TosToMy HaJI IBOIKOII 3alichBaeM TPOHKy: 23 = 8.

OTO BBIpaXKEHUE IUTACTCH TaK: «JIBA B TPETHEl CTEIEHN PABHO BOCEMb» HJIH «TPEThS
CTeTeHb YHcyIa 2 paBHA 8».

Kopotkyio ¢dopmy zammcu mnepeMHOXKEHUS OJIMHAKOBBIX MHOXKUTEJIEH HMCIOJIB3YIOT
qare. [losTomy Ha10 TOMHUTE, YTO €c/IN Ha/T KAKUM-TO YNCJIOM HAIITUCAHO APYTOe TUCIIO,
TO 3TO €CTh MEPEMHOKEHNE HECKOJTbKUX OJIMHAKOBBIX MHOXKHUTE/IEH.

Hampumep, ecii JaHo BhIpazkeHue 5°, TO cjleflyeT UMeTh BBUY, 9TO 9TO BLIParKeHHe
PaBHOCHUJIHHO 3aITUCH D X 5 X 5.

Yncsio, KOTOpoe HOBTOPSAETCA HA3BIBAIOT OCHOBAHHEM CTEIeHH. B BeIpaykeHmm 5°
OCHOBAHMEM CTEIEHU ABJIAETCS YUCJIO .

A 4mcsno, KOTOpoe HAJNMUCAHO HAJL YUCJOM 5 HA3BIBAIOT IIOKA3aTeJIeM CTEleHH.
B BeIpazkeHmum 5H° HoKazaTeleM CTeHeHH spjgercd umuciao 3. IlokazaTesib CTeleH:
ITOKa3bIBAET CKOJIBKO Pa3 MOBTOPSETCS OCHOBaHUE CTelleHW. B HaleMm cydae OCHOBaHUE
5 MOBTOpsieTCA TPU pasa:
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Camy omepaluio rmepeMHOKEeHNsT OIMHAKOBBIX MHOXKHATE IEHl Ha3bIBAIOT BO3BEIEHIEM B
CTETIEHD.

Hampumep, ecyim Hy2KHO HANTH TPOU3BEJIEHUE U3 YETHIPEX OTUHAKOBBIX MHOXKUTETIEH,
KaKJIbI M3 KOTOPBIX PaBeH 2, TO TOBOPST, UTO YUCJIO 2 BO3BOJIUTCS B YETBEPTYIO CTENEHD:

'=2x2x2x2=16
%f_}

4 pasa

Buaum, 9To dncyio 2 B 4eTBEPTOI CTEIEHU eCTh Ynucio 16.

Cmenens ¢ HAMYPALBHBIM NOKA3ATNEAEM

Cmenens wucaa a ¢ HAMYPAALHBIM TOKA3ATNEAEM T — IO BBLPAHCEHUE
euda a", KoOmopoe pasHO nNpou3sedeHurr N MHoAHcuMenel, KaHcILU U3
KOMOPHLT paser a:

a" = aaa....a

—_
1 paz
IIpumepni:
2
a = aa
2 pasa
3
a = aaa
——
3 pasza
4
a = aaaa
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Crnenyer OBbITh BHUMATEJIbHBIM IIPU BO3BEJEHHM YHCAAa B CTEIEHb. JacTo II0
HEBHUMATE/ILHOCTU Y€JIOBEK YMHOXKAET OCHOBAHUE CTENEHU Ha IMOKA3aTe/Ib.

Hanpumep, 4mcio 5 BO BTOPO# CTENEHUW €CTh NMPOU3BEJICHHUE JIBYX MHOXKHUTEJICH
KazKIbIil 13 KOTOPBLIX paBeH H. DTO MPOU3BEIEHIE PaBHO 25:

B h0 5 — 25,

Terrepy 1pesicTaBUM, 9TO MBI IO HEBHUMATEIHHOCTH YMHOXKWJIA OCHOBaHWE O Ha
moKazaTesb 2:

a2 — 10.

[Tomyumrach ommoOKa, MOCKOJBbKY YHCIO O BO BTOPOil crerenn He paBHo 10.

JloToTHUTETHHO CJIeJIyeT YIIOMAHYTh, 9YTO CTEIIeHb YNCJIa C IToKa3aTeaeM 1, ecTb caMo
9T0 uHcio: a' = a.

Hamnpumep, uuciio 5 B IepBoil cTeleHn ecTh caMo 4ucio H: bt = 5.

CoOTBETCTBEHHO, €C/Ii Y YHCjIa OTCYTCTBYeT IOKa3aTeb, TO HAJ0 CYNTATh, YTO
IOKa3aTesIb PaBeH eJINHUIIE.

Hamnpumep, uncia 1, 2, 3 mansr 6e3 mokasaresis, IOITOMY UX [TOKA3aTeIn OYIyT paBHbI
equaUIEe. Kaxkiioe U3 9TUX Ynces MOXKHO 3allicaTh ¢ IIoKasarejeM 1:

[ 2L 3 =3

A ecyim BozBecTn () B KaKyIO-HUOY/Ib CTEIE€HDb, TO MOy IuTcs (.

OcCHOBHOI T1E/JbI0 U3yYeHUsl JAHHOIO IYHKTA SIBJISETCT HAKOIIEHHe 3HAHUNH O
CTEIIeHAX, TO €CTh CO3JIaHuEe CBOEro poja (pyHIaMeHTa s IMOCIEIYIONEro nU3ydeHust
IIHPOKOIO KpyTa TOXKJIECTBEHHBIX IPeoOpa30BaHMil PasJIMIHOTO BHIA W Pa3/Ie/IOB:
KBaJIpaTHBI KOPEHb, CTENEHb C IIEJIbIM II0Ka3aTeJleM, KOpeHb n-ii crenenu. B cBaA3m c
STUM <«CTENEHU C HATYPAaJbHBIM ITOKa3aTe/eMy HeOOXOIUMO YJIeJUTh 0C000e BHUMAHMUE;
JIOOUTHCS TOTO, 9TOOBI JaHHasI Tema Oblja yCcBOeHa Bcemm ydarmumucs. OrpejeneHne
CTENIeHN YHUCJIa C HATypaJbHBIM IOKa3aTeJleM ydallliecs JIOKHBI XOPOIIO YCBOUTD,
TaK KaK Ha €ro OCHOBE 3TOT0 OIpeeseHNs CTPOUTCH AJTOPUTM BBIYUC/IEHUS CTETEHU.
Jlnst ydrnero 3allOMAHAHUs OIPeeeHus Ieaecoo0pa3HO HCIIOJIb30BaTh HAIJISIIHbBIM
MarepuaJi. HeobxouMo TpeboBaTh OT ydaluxcsd I'PaMOTHOIO MPOYTEHUS BbIPAXKEHUS
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IIpY KOHKPETHBIX 3HadYeHUsX. BHUMaHUe ydJalmxcd cjeayeT oOpaTWTh Ha CBOHCTBO
CTEIEHU C OTPUIIATEILHBIM OCHOBAHUEM C Y€THBIM U HEYETHBIM ITOKa3aTe/IeM, a TaK:Ke Ha
CIIPaBe IINBOCTD HepaBeHceTsa a? > () Ipu Jo0bIX 3HaYeHNAX a. TakuM 06pasoM, YIeHIK B
IIEPBYIO OYEPE/Ib JIOJIZKEH ITPUBBIKHYTh OIPEIEIAThH 3HAK OJIYIaeMOT'0 3HAUEHUS CTEIICHN.
Bouibiioe  KommdecTBO ylpakKHEHUH yJIe/IAeTCd BBIYUCICHUIO 3HAYEHUN BbIPpayKeHUIl.
Jlytt MX BBIIOJHEHUS YUIUTENb JIOJZKEH O3HAKOMUTH YYEHUKOB C HMPUHSTHIM MOPSJIKOM
BBITIOJTHSIEMbBIX JIEHICTBUI: Mpu omcymcemeuu CcKobOK CHAYAAA BBINOAHAEMCS
so3gedeHue 8 cmeneHsv, 3aMeM YMHOHCEHUE U O0eneHUE, U CAOHCEHUE U
8blHUMAHUE.

I[Ipu wmsydenum cBoiicTB cmenerneli € HAMYPAALHBIM  NOKA3AMEAEM
(cM. ompefiesienue |, 2), ydarmecs: CTaJKHBAIOTCS ¢ TEOPEMaMI U UX JTOKA3aTebCTBAMU.

Ha sToM 3Tame BaKHO OOBICHHTBL, 9TO paBeHCTBO a™a™ = a™t"

ABJIACTCA OCHOBHBIM
CBOMCTBOM CTEIIeHN, TaK KaK U3 HEro CJIeAyIOT HPaBUAJa JeJICHUd CTEIleHEel U BO3BeICHUA
CTENIEHN B CTEleHb. YMECTHO PEKOMEHJIOBATh YYAIIUMCH W3YIUTh JIOKA3aTEThCTBA
CBOMCTB cTereHell 1Mo y4eOHuKy, JinbO I[OnpodOBaTh J0KAa3aThb UX CAMOCTOSITE/IHHO.
TpeboBaTh BOCIIPOM3BOIUTD JIOKA3ATENILCTBA B JIaJIbHEHIIIEM — HE PEKOMEH/IyeTCS.

B cBasu ¢ m3ydenmem IpaBuUja JIeJIeHUS CTEIEeHell C OJMHAKOBBIMU ITOKA3aTeJIsIM
BBOJIUTCS IIOHSTHE CTEIIeHW C HYJEBBIM IOKa3aTejieM. HeoOXoJuMO BBIJIEIUTH, YTO

peipazkenne 0° He mmeer cmblcia. Jlajee peKoMeHJyerca OOpaTHUTh BHUMaHHE, YTO

n

dopmyny a™ : a” = a
O/INH U3 TOKa3aTejleil paBeH HYJO, JMOO oba ToKasaTesss paBHbI Hy/I0. A dopmyry

m

m—n

, e a # (0 Termepb MOXKHO IPUMEHSTH B CJIydae, KOTJa

a™ :a" = am ", rae a # 0 MOXKHO IPUMEHSITH IIPU JIIOOBIX TIE/IbIX HEOTPUIIATETLHBIX M
u n, ecau m > n. [Ipn uzydyenun npasuia BO3BEICHNUA B CTEIICHb ITPOU3BE/ICHUSA, HYKHO
OTMETHUTh, YTO JIJIF ITOr0 JEeHCTBUA UCIOJIb3YIOTCA IePEMeCTUTEIbHOE U coYeTaTeIbHOe

CBOVICTBa YMHOXKCHUSI.
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Cmenens ¢ ueavim noxasamenem

B xoj1ie u3yuenuns gaHHOM TeMbl, yUaluecs JIOJKHBI OCO3HATH PACIIUPEHUE TTOHSITUS
CTEIEeHU, & UMEHHO TO, UTO CTElEeHb ObIBAET HE TOJBKO C HATYPAJIHHBIM, HO U C JIFOOBIM
[EJBIM TOKa3aTeeM, MMOITOMY IEPBBI yPOK Ie/1eco000pa3HO HAavYaTh C HAIIOMUHAHWS
OTIpEJIe/IEHUs CTEIEHN ¢ HATYPAJbHBIM ITOKAa3aTe/eM. Y YUTeb JIOJIKEH 00bICHUTD, ITO
y CTEIeHW C HEMOJOXKUTEIbHBIM IIeJIbIM IMOKa3aTe/ieM OCHOBaHUE He JIOJIZKHO OBITh
PaBHBIM HYJIIO. YdaIluecss MOTYT JOMYyCTUTb TUIUYHYIO OIMUOKY IICUXOJIOTHIECKOrO
XapakTepa: COOTHOCUTb CTEIeHb C OTPHUIATEIHHBIM IOKA3aTeJeM C OTPUIATE/TbHBIM
qucjom. JIas mpemynpekieHus moJ00HbBIX OIMMOOK IMOJIE3HBI HEKOTOPBIE YIIPAXKHEHUS,
KOTOPBIE HEOJTHOKPATHO HYKHO IPEJJIATATh K BBIIIOJIHEHUIO, IPUYEM [T0KA3aTe /b CTeIIeHN
MOYKHO OpaTh B BUJIE YUCJIA.

OrmmubKy JIOIYCKAIOTCST TaKKe IMPU BBIYUC/JICEHUN 3HAYEHUN CTereHeil ¢ JpOOHBIMEI
ocuoBauusgMu. [losTomMy ciie/lyeT OOyYINTH MKOJIHHUKOB PAIMOHAJIBHOMY IIPUEMY, JIJIsd
YCBOEHHUsI KOTOPOIO CJeyeT BBINOJHUTEL OIpe/Ie/eHHble yipaxkKaenus. (CoiicTBa y
cTerieHell ¢ IeJIbIM ITOKa3aTe/siIMi TaKhue »Ke, KaK W y CTeleHeil ¢ HaTypabHBIMI
nokazare/isiMu. [103ToMy HOBBINT MaTepUaJT yIeHUKAM HECJIOKHO OYIeT OCBOUTD. Y UUTEJTIO
JIOCTATOYHO OOBSICHUTH, YTO KarKJI0€ «HOBOE CBONCTBO» MOXKHO JIOKA3aTh C ITOMOIIBIO
COOTBETCTBYIOIIETO «CTAPOI0 CBOMCTBa», U PACCMOTPETH MPEJIOKEHHBIE TPUMEPbI STHUX
«JIOKA3aTeTbCTBY.

Buipasicenue 0° mne umeem cmwvicaa. Ho 6 mexomopwx pasdesax
MAMEMAMNMUKU, 8 YACTMHOCTMU GHAAU3ZE U TMEOPUU MHOHCECTNE, BblPadHcCeHUe
0° moorcem umems cmoica.

ITpumep 1. BossecTn unc/io -2 B 4eTBEPTYIO CTEIEHbD.

Ywucso -2 B 4eTBEPTOI CTEIEHU 9TO MPOU3BEICHUE UeTHIPEX MHOXKHUTEIEH, KayK bl 13
KOTOPBIX paBeH (-2):

(—2)* = (=2) x (=2) x (-2 x (=2) = 16.

Jlerko 3ameTnTh, YTO HPU BO3BEJIECHUU B CTEIEHb OTPHUIATE/IHBHOIO UHCJIa MOXKET
HMOJIYIUTHCS JINOO TOJIOKUTETBHBI OTBET JTMOO OTPHUIATEIBHBIN. 3HAK OTBETa 3aBUCUT
OT TIOKA3aTed UCXOTHON CTEIEHN.
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Ecimu mokazarenb crerleHM YETHBIN, TO OTBET OyAeT MOJOXKHUTEJbHbIM. Ecim
oKa3aTe/Ib CTelleHn HeYETHBIN, OTBeT OyaeT oTpuriarebubiM. [[okazkem 3T0 Ha TpuMepe
qucya -3:

(-8)! = (-3) = 3,

(=3)? = (=3) x (-=3) =9,

(=3)° = (=3) x (=3) x (=3) = —27,
(=3)* = (=3) x (=3) x (=3) x (=3) = 81.

B mepBoM u B Tperhem cirydae 1moka3aresib OblT HEYETHBIM YHCJIOM, TIO9TOMY OTBET
CTaJl OTPUILIATETHbHBIM.

Bo BTOpOM 1 B 4eTBEPTOM Cirydae OKasaTe b ObLT YETHBIM YHCJIOM, TIO3TOMY OTBET
CTaJI TIOJIO>KUTEJIbHBIM.

[Iycts ab ucxommnoe npoussejienne. YToObl BO3BECTH JAHHOE ITPOM3BEJICHNE B CTEIIEHD
7, Hy’KHO TIO0 OT/IeTbHOCTH BO3BECTH MHOXKUTENIHN @ U b B YKa3aHHYIO CTEIEHb N

= a”b".

JlamHoe CBOMCTBO CIIpaBeJINBO JIJIs JII0O0TO KoamdecTBa MHOXKUTEIeH. Cremyrorime
BBbIPDAYKEHUsT TAKXKe CIIPABE/IJINBBI:

Gt (abcd)” = a™b"c*d".

IIpumep 2. Haiitu 3nauenue Boipaxkenns (2 x 3 x 4)2,

B panHOM npmmepe HYKHO BO3BECTH BO BTOPYIO CTelleHb Ipou3BejsieHne 2 X 3 X 4.
Yr0o0B! clenaTh 3TO, HY?KHO BO3BECTH BO BTODPYIO CTENEHb KarKIbIii MHOMKHUTEIb 3TOTO
[IPOM3BEICHNS U TIEPEMHOKUTD [TOJIyYeHHbIE PE3YJIbTAThI:

0082 < 42 — 4 X 9 x 16 = 576.

[Ipu BO3BejeHUU CcTelleHW B CTElEHb OCHOBAHWME OCTABJIAIOT 0e3 u3MeHeHuil, a
HOKAa3aTe/Il IIeEPEMHOKAIOT (a™)™ = a*™.

K npumepy, Bbipaxkenue (2°)? spiserca BO3BeJeHHEM CTelleHM B CTelleHb - JIBa
B TpeTheil CTermeHn BO3BOJUTCS BO BTOPYIO CTeleHb. UTOObI HaifiTH 3HAYEeHHUEe 3TOrO

BbIpazK€Hud, OCHOBaHHUE MO2KHO OCTaBUTDL oe3 HSMeHeHHﬁ, a IIOKa3aTeJ/In IIEPEMHOXKUTD:
(23)2 iy 23><2 Y 26.
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Jlajtee BEIMUCIATD crereHb 28, koropas pasHa 64:

(23)2 oy 23><2 B 26 — 64.

Z[aHHOe IIpaBUJIO OCHOBaHO Ha IIPpEAbIAYIINX IIpaBUJ/IaX: BO3BEICHNMHN B CTCII€CHDb
IIPOU3BEJIEHNS] U OCHOBHOT'O CBOMCTBA CTEIEHMU.

Bepuémess k Boipaxkennto (2%)2. Boipaxkenne B CKOOKax 23 mpezcraBiser coboit
IIPOU3BEJIEHNE W3 TPEX OJUHAKOBBLIX MHOXKUTENElH, KaxKJIblii W3 KOTOPBIX paBeH 2.
Torna B BbIpaxkeHun (23)2 CTEeIeHb, HAXOJIAIILYIOCSH BHYTPU CKOOOK MOYKHO 3aMEHUTH Ha

npoussesieHne 2 X 2 X 2: (2 X 2 x 2)%.
. IR
IIpumep 3. Haiitu 3HaveHne BbIpasKeHUSI %
BemoiauM B umcmTesie Bo3BejieHHe creneHn B creneHb. CesaTh 9TO HYXKHO €

BoIpazkennem (2%)%:
PREDF 2% I
213 o 213 = s
Tenepp BBIIOJHUM B YHCJIATENIE YMHOMKEHHE CTEIeHel ¢ OJJMHAKOBBIMU OCHOBAHUSIMU:
25><(23)4 i 25 5 93x4 i 25912 i 25+12 o 217
213 i 213 = TR o oY EX
Terrepb IpuMeHsEM NIPABUIIO JIeJIEHUS CTElleHell ¢ OJMHAKOBBIMU OCHOBAHUSIMU:
25x(28)4 _ 25x93x4 | g5y9l2 P 27 _917-13 _ 94 _ 16

213 =T gl 0 = T ol oER vl
25><(23)4
3HAYNUT, 3HAYCHUE BbIPAsKEHUs —3—— pasHO 16.

Y100BI BO3BECTU B CTEIEHb OOBIKHOBEHHYIO JpPOOb, HYXKHO BO3BECTU B yKA3AHHYIO
CTEIEeHb YUCTUTEIb U 3HAMEHATEIb TOH Jpodu.
Hanpumep, Bo3Be1EM OOBIKHOBEHHYIO JIpOOH % BO BTOPYIO CTeleHb. BO3bMEM B CKOOKM
JAHHYIO JPo0b M B KAUeCTBE MOKa3aTess yKaxkeM 2: (£)2.
Ecian me 6parbh B cKOOKH BCIO JApo0Ob, TO 9TO PABHOCUJILHO BO3BEIEHHUIO B CTEIIEHD
TOJIBKO YHCJIUTEJIS JIaHHoU Jipobu. ubiMu citioBamu, €CJIM MBI XOTHM BOZBECTH BO BTOPYIO
) 2

CTeIeHb JPOOb £, Mbl HE JIOJDKHBI 3AIUCBIBATH 3TO KAK -
Nrak, 9T0OBI BBHIMUC/IUTL 3HAYEHHE BBIPAYKCHUS (%)2, HYKHO BO3BECTH BO BTODPYIO

2
CTENeHb YUCJIUTEb U 3HAMEHATEIb JAHHOM JIpodu: (%)2 = :2)7

HOHy‘{I/IHI/I ,ZLpO6I) B duc/JguUTeJ e U B 3HaMeEHaTeJsIe KOTOpOI71 comepzKaTCd CTEIeHHU.
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BoraucanM Kaxkayio cTeneHb 10 OTIeTbHOCTH:
(2)2 = 22

3 32~ 9
SHaunT OOBIKHOBEHHAsT JIPOOD % BO BTOPOIl cTerneHn paBHa JIPod

[IpuBenénnoe mpaBuio paboraer ciemyonmm oopaszom. Ipodsb

9TO MPOU3BEJIEHNE JIBYX JIPObeil, KaxKaas N3 KOTOPLIX PaBHA %:
a2 2
3 AT

Mpbl mOMHUM, 4YTO /I TEPEMHOXKEHHS JIpoOeil HeoOXOIUMO TEPEMHOXKHUTH WX

IS

n
% BO BTOpOfI CTEeIICHDb

YUCJIUTEN U 3HAMEHATEIH:
RPN 0. 22
E= < 5 = 5

A IOCKOJIbKY B YHC/IUTE I U B 3HAMEHaTe e IIPOUCXOIUT IIePEMHOXKEHNE OMHAKOBBIX
MHOYKHUTEJIEH, TO BEIpazkKeHHs 2 X 2 1 3 X 3 MOXKHO 3aMeHHThb Ha 22 1 3% coOTBeTCTBEHHO:

=2 PR 22

B s 33 32
OTKyza U MOJIyInTCs OTBET %.
n

Boobitie, st 106010 a u b £ () BBIOJIHSIETCS CIeAyolee PaBeHCTRO: (%)” = i

9DTO TOXKIECTBEHHOE IIpeobpa30BaHMe HA3bIBAIOT BO3BEJEHHWEM B CTEIEeHb
OOBIKHOBEHHOI1 JIpoou.

2 3

IIpumep 4. Haiitu snauenue Bepakenust: (2)% — <%

BrmmonunMm Bo3BeneHnne B crerneHb OOLIKHOBEHHOM ;Lp061/1:
2 3 _ W 3 4 3

Gr-%=%-4=1-4
1 16— 42 16 16 16
ﬂaﬂee BBIYHUCJ/IMM 3HaAYCHHE ITOJTYYIHMBIICTOCA BbIPa2KCHUA:
(2)2_1:2_i:i_izi
4 16 42 16 16 16  16°
[Ipu Bo3BeeHNN B CTElEHb JAECITUIHON IpOoOU €€ HeoOXOANMO 3aKII0YUTh B CKOOKI.

Hanpumep, Bo3BeiEM BO BTOPYIO CTEIEHDb JECATUIHYIO JIpoOb 1,5:

B 5 < 1,5 = 2,25,

otmyckaeTcst IEPEBOIUTD JECATHIHYIO IPOOb B OOBIKHOBEHHYIO U BO3BOJIUTH B CTEIIEHD
9Ty OOBIKHOBEHHYIO JIp0oOL. PermmuM npeabiymmii mpuMep, rmepeBejis JeCATUIHYIO JTPo0b

B OOBIKHOBEHHYIO:

@,5)2 = (82 =15 =228 _»5 95
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IIpumep 5. Haiitu snauenue crenenn (—1,5)3.

[lokazaTeab CTENMEHN —SBISAETCS HEYETHBIM — YIHCJIOM. 3HAIUT OTBET OyJer D
OTPHIATEIbHBIM

(51,503 = (=1,5) x (=1,5) x (=15 =

IIpumep 6. Haittn snauenue crenenn (—2,4)2.

[lokazaTenp CTeleHW  sBJISIETCA  JY6THBIM  YHCJIOM. JHAIUT OTBET  OyJer
HOJIOZKUTETbHBIM:

(=2,4)2 = (=2,4) x (=2,4) = 5, 76.
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I'naBa 1. CreneHs ¢ HATYypaJbHBIM U II€JIbIM ITOKA3aTeJIEM

But 3Haeme:

. OIIPE,E[EJICHHC CTENECHH YHC/IA ¢ HATYPAJAbBHBIM NOKA3ZATEIEM;

. OHPE,E[C.TIEHHC CTEIECHH C HYJICBBEIM H OTPHIATEILHBIM
MOKA3aATEeIeM;

e CRoiicTBA CTENeHH C MeTBIM MDORAZATEIEM:

¢ Kak 3anmucarh 9YHCIO0 B CTAHJAPTHOM BHJE.

Bt nomuume nausycms:
1. CpoiicTBa CTENEHH ¢ METLIM HOKA3ATETEM:

4 (ab)" = a"-b";
fay' at
5| =5 b=0;
) o 7

6)a™ :i, a=0.
d

Ecmi a=0,T0 a =1.

2. CTaHIapPTHEIM BHI0M YHC/I3 Ha3BIBAOT €0 3allICh B BIJE a-10°, rue

12a <10 M — OET0€ TICIO.
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55 1. Crenenb ¢ HATYypAJIbLHBIM MOKAa3aTeJEM U €€ CBOICTBA .

H3 xcusnu wucen

Yucno I'yron, koropoe npeiacrasiuser coboit 107,
T. e. equHUITYy co 100 HyIsIMH, cTaTo U3BECTHRIM OJaroaps
n3BecTHOH mouckoBoit cucteme Google, koTopas cierka
nckasuina HasBanme uucia 'ryron" (Googol). Ot Hero

MPOU3OIILIO0 YHCIIO "Tyrojimiekc", KOTopoe IpeJCcTaRISeT

100

coboit 10 , T1.e. 10 B cremenn ryron. Ecnu Bcro

BCGJIGHHYIO HaIlIOJJHHUTB JIHCTKaMH 6YMaI'I/I H Ha KaXJO0OM [Euara ey

Coo (210" m =1 una)

Pre. 1. COOTHOLSHNE AHAMETPOR 3eMni (« 107 M),
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IIpoBepbTe cebsi

1. CoeqHNTE CTPEIKAMII BEIPAXKEHIIE II €T0 COOTBETCTBYIOIIYVEY CIIOBECHYHD

XApaKTePHCTIIKY:

a‘??"laﬂ

(a-b)"

m+n
a

* CTSIIE€Hb IPOII3BEICHILA,

*® [IPOII3BEHIEHIIE CTEII eHell ¢ OIIITHAKOBEIMII
OCHOBAaHIIAMII,

& MIPOIBBEIEHIIE CTEID eHell ¢ OIITHAKORBIMII
MMOKA3aTeILAMII

* CICSIIEHB ¢ OCHOBAHIIEM d.

2. Bepno mm uto upm

YMHOZKECHUN CTelleHeit ¢ OJMHaAKOBBIMI OCHOBaHMAMNI

[IPOU3BEIeHNE BCeria OOJIbIe MHOKUATE e !
3. Bepno s, uro u3 HepaBeHCTBa a > b cjeiayer HepaBeHCTBO a” > b", rme n -

HATyPaAJbHOE YHUCJIO?!

4. Bepno su, uTto m3 HepaBeHcTBa a” > b" cjejyer HepaBeHCTBO a > b, rye n -

HATYPAJIbHOE 9UCTI0?

5. Bepno s, uro m3 Hepasencrsa (§)" > ¢ ciemyer mepaBeHcTBo n > 1, Tme n -

HATyPaJbHOE YHUCJIO?!
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TpenupyiiTech

Ipumep 1. Boraucinre 14 - (33)5 - (2)6. (12)5. ®

Pentenne. Bocnosib3yemcest cBOficTBAMU CTENIEHU U TIOJIYYHM:

35\5 . (616 . (13\5 _ 35  13)5 . (66 _ 35 . 8\5 . (66 _
(B (4= 14 G 17 (B0 =11 (- )-8 =
—14-(2)F - (9 =14-(§) - (8¢ = 14- (§) :1:12.7:12,
IIpumep 2. Haiijure 3uaveHne BhIpazKeHUs %
Pemmenune. C moMoIpio CBOWCTB CTelleHn ITpeodpa3yeM BbIparKeHue:

(19-274)2 B 192:(312)2 192.324 1192 32N 2 32 _9

(4-32237.32T).57 — 321.(4-3+7-1)-57  321.19.57 — 321.19.19.3 ~ 322

Peumnre camocrogaresibHO

1.1. Boruuciure:

310,710 612.412 155
a) 2110 > 6) 312.812)» B) 34.52.95°
1.2. Haiimure 3HavUeHne BhIpayKeHUsI:
16235 . 8534, I5EON 103-62 ‘ |
) 124 > 6) 483 ) 254.39 ) 44.54 - birEme
1.3. Banummre B Buje CTEIIEHH:
a) 2353 105; 0 T SIS B) 3%.25.6%. 9% r) 58 -100%-4%-10. ‘ Coaepxanne |

1.4. Boraucimre: ‘

) BB ) agan ) SOTITY ) (100 590 500.99) ; (a55108), |t P ]
1.5. HaitnuTe, Kakoil mudpoit 3aKaHINBaeTCA 3HAUYEHNe BeIpazkenus 312 + 1013 + 1813, KRS

1.6. 3amummure Bce pa3jUYHbIE CIIOCOOBI IPEJICTABIEHUS CTENEHBIO C IMOKA3aTeJIeM,
6oapmmuM 1, unca 715,

1.7. Haiimure 3HavUeHne BhIpazKeHUs:

a) (1+ )" mpn n=3; 6) (2— )" npu n=2, | e |

1.8. a) [peacrasbre cymmy 2 - 16™ + 27 - 8" + 29 5 Bujie cTenenu ¢ ocHoBaHUeM 2.

6) IIpeacrasbre cymmy 93™ + 9™ - 81™ + 27%™ B Buje CTENEHH ¢ OCHOBAHHEM 3.

1.9. Haiinure Bce HaTypaJsibHbIE 3HAYUEHUS I[IEPEMEHHON 7, NPU KOTOPBHIX 3HAYCHUE ‘
BbhIpazkeHnd 2" Menblie 65.
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1.10. /lokaxkuTe, 4TO 3HAUEHNE BBIPAZKEHUSI:
a) 5% — 254 — 1252 xpatro 99;  6) 3433 + 49* — 77 kpaTHO 55.
1.11. Bersacanre, memurca am: 750 ma 45° - 1510,

1.12. Haitiute Komm4uecTBO HyJseil, KOTOPBIME OKAHIMBACTCA 3HAYCHUE BBIPAYKCHUS:
1020_9010

320_71010 -

1.13. Haitnure nocneqmion mudpy uunciaa: K = 230 4 330 4 430,

Cogepxatue

Crpanunya 231 nz 389
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f 2. CreneHs c I11eJIbIM MOKa3aTeJIeM U €€ CBOMCTBa

Hemnozo ucmopuu. OrpuniatelbHble IIOKa3aTelld CTEleHU BBeln elle B 15 Beke
mareMmatuk [1Troke. Aurnmmyanun JIxon Bannuc BnepBeie paccMOTpell BOIIPOC O
I[CIICCO00Pa3HOCTH  YIOTPeONICHUS OTpPULATEILHBIX Tokasarencii. Hcaak
HeroTon ctan nmpuMeHsTs UX cUcTeMaTH4YecKH. B oqHoM u3 mmcem B 1676 T.
Hrrioron ykazan: "Kak anrebpancTsl BMECTO aa, aaa U T.JA. THIIYT a, @’ U T. [I.,

2

Tax s ... BMecto 1/a, 1/a?, 1/a® mumy a’l, a?, a1, g1."
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IIpoBepbTe cebsi

1. 3akoHunTe IIpeIOKCHHC, BI)I6paB OMH U3 MPEAJIOKCHHBIX BAPUAHTOB OTBETOB!

CTeneHb MONOMUTEILHOTO YHCTA € JTIOOBIM TIEITBIM
a) OTpHULaTeNIBHOE;
OCHOBAHHEM €CTh YHCIIO. .. .

CreneHb OTPHUIIATEIIBHOI'O YUCJIa ¢ YETHBIM 6) TIOJIOKHTECIIEHOEC,

MoKa3aTelleM €CThL YHCIO ....
B) LIeJIOC;

CrTeleHb OTPHIATEFHOTO YHCIa ¢ HeUSTHBIM
T) apoOHoe.

IIoKa3aTeJIieM €CThb YHUCJIO ....

2. BepHo ji 9T0 1Ipy yMHOXKEHUH CTEIeHel ¢ OJMHAKOBBLIMU OCHOBAHUSIMHU [TOKA3aTe/Ib
IIPOU3BEICHHST Beeria OoIbIe ImoKa3aTeaeil MHOKUTE el !

3. Bepno s, uro 274

a) OTPHUIATEIbHOE THCIIO;

B) 4HCJIO, MeHbIlee 1;

4. Bepno s, aro 0,571

a) OTpUIATEJIbHOE YUCI0;  6) unciio, MeHbinee, dem 0,5;

B) 9HCJI0, MeHbIee 1; 1) 1gucio, Gosbinee 17

5. [Ipu KaKoOM 3HAYEHUM & CIIPABEJJTMBO HEPABEHCTBO a~ " > a”, TJie n - HATyPaJIbHOE

6) amcio, 6osbliiee, dem 8;
r) aucsio, 6oJbriee 17

qucao?
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TpenupyiiTech

IIpumep 1. Beraucmure —0,257% - 10435 - (=) 2

Permenne.

—0,25"2-10+33 - (-2)2=—(3)72-10+33 - (-2)?=—-42-10+ 2 - 2 =
=-16-10+ 2 = 160+7 5= —152,5.
(83) 6

ITpumep 2. Hpe,ZLCTaBbTe BbIpaXKeHNe B BHU/JIE CTENIEHN C OCHOBAHUEM 8.

Pemntenue. Bocronb3yemes cBoiictBaMu CTeHeHI/I C TIEJIBIM TTOKA3aTeJIeM U [OJIYIUM:
(8)72-64 _ 8682 _ g2 84 _ g-4-(-8) _ g-4+8 _ g4

5= S BRI 8 =8
EpHMep 3. YupocTure BbIpayKeHue: (2:;02% (25)7H) 7
elleHue.
e iy 2" (4-1 N
<2;20n+21n : (132) Ht= (ﬁ " To- n> (2 5(112%371—130” - DAL P =
2n.3 2n.5m.19n A A
L 12 = 405120n N = G N (4&.12071) = (4_10) ' =40.

Peumnre camocTodgaresibHO

1.14. Beraucimre:
BIEERF S 6) 0,2 - (—0,1)% B)3

1.15. Haiiure snauenne Bblpazkenns: 3 (

o
3 DER
1.16. Haiizure snagenue Boipaxenns: 0,273 + ()71 +(—0,5)72- (13) 1+ (—1)78-6.

1.17. Haitmnre 3HaUYeHNE BhIPAXKEHUS:
BEER O 5 5) (2% 1) (570 (5)%
BB CIS e (0,27 2)2,

1.18. BoinosauTe ;LeﬁCTBI/IH:

s - —23 —8.98
Biees 6) 70 72 B) #; r) 32_3)94 .
1.19. Haitimure 3nagenue Bblpa}KeHI/Iﬂi

EREC N oy (3)1T(3%)T7, [RRE2) " (Sl (ad)
a) 535 ) ) 329 ) B) 524 ) ) 325 .
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1.20. Haityiure 3nadenus n, yJA0BJIETBOPSIONIAE YCIOBHIO:

ARG = %; 6) 512 G % ®

1.21. Yupocrture BbIpaKeHHe:
SRR 0T AT Pl oA T

a) /et (67”) 5 6) “gntl <28—") , e N - 1eJjoe 9ucJIo.

1.22. Jlokazkurte, 9TO 3HAYEHNE BbIPAKEHUS HE 3aBUCAT OT 3HAYEHUS IIEPEMEHHOII:

5n+1.2n72+5n72,2n71 5 21m
a) 10n—2 9 6) 3n—1,7n+1+3n,7n o

1.23. lokaxkuTe, 9TO 3HAYEHUE BbIPAYKEHUS HE 3aBUCUT OT 3HAYEHUIl IepeMEHHbIX:

2m_3n7172m71_3n N 5M.gn
a) om.3n o) 6) 5m—2,22n+5m,22n—1 0
1.24. Haiinure HamMenbInee obiiee KpaTHoe qncen a 1 b, ecmn a = 37 - (273) 71 - 5%
b=32. 55 - 25

1.25. Ykaxure, Kakoil udpoii 3aKaHINBACTCS 3HAYCHNE BbIPAYKCHUS:
435121 4+ 1010 4 (—34)° 4 51143,
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f 3. CraHgapTHBII BUJ YHCIA

H3 yncuznn uncen

bonenme uncna Qupaka (BUJI) otHocuTes x HabmomeHnsm [loms

Hupaka* B 1937 roay. B Hux peus uaeT o GyHIaMEHTAIBHBIX OTHOIIEHUSX,

HalpHMep, OTHOIIEHHS pa3MepoB Beenennoii (Meramup) K pazmepam
37IeMEHTapHBIX YaCTHII (MHKPOMHp). DTH OTHOIIEHUA BEIPAKAIOTCSI OYCHB

6ompmmyu yncnamu. Hanbornee H3BeCTHEIE IPHMEPEI OONBIINX YHCEN

Jlpaka:
— oTHOMIeHHe pajnyca Beenennoii k pamiycy amekTpona & 4,4.10%;
— OTHOIIICHHE Macchl BeeneHHoIT kK Macce 371eKTpoHa ~ 4,3:10™;

— OTHOIIICHHEC KYHOHOBCKOﬁ CHIIBI K CHJIC TATOTCHHA =~ 4.,2-1042 .

o 60
— oTHomIeHHe paauyca Beenennoii k gmune [Tnaska ~ 7-10™ ;

— OTHOIIIeHHUe YHeprun BeeneHHOIT K «HYIeBoil SHeprum» ~ 5,310,

*Tlons Jlupak — aArImiickuil (PH3NK-TEOPETHK, OJTHH H3 co3faTenei

KRraHTOROM MexaHukH. Jlaypear HobOenerckoii mpemmn no ¢mznke 1933 rojya.
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IIpoBepbTe cebsi

1. 3amoranTE IIPOIIYCKH, HCIIOIB3YA OAMNH H3 IIPCUIOKCHHBIX BAPHAHTOB OTBCTOB!

Ecan uncno..., T0 [ICPCHCCTH 3allATYIO BJIICBO TaK, yTOOBI B

1ol gacTH OblIa TONIBEKO OJHA HH(pAa, IOIYISHHOS YHCIO Bonbime 1
yMHOKATE Ha 10™, rae n — ynciao mudp 10 3amaToil. Mennme 1
Ecnn umciio ..., TO mepeHeCTH 3allATYI0 BIIPABO TaK, YTOOEI Jlpo6Hoe;
B Tlenoif yacTH OBINA TOTBKO OJHA IH(pa, TONyYEHHOE I

emoe

gcmo yMHOXKHTE Ha 107", rnen — yncno madp o

3aII9TOMH.

2. BepHo JIK, 9TO B CTaHJIapPTHOM BHJIE MO2KHO 3allUCaTb JIr00b0e 9uco?

3. Bepno /1, 4To B pe3y/abTare JICTBUI C YUC/IaMUA B CTAHIAPTHOM BUJIE TIOJTY9al0TCSA
YUCTIA, 3AIMMCAHHBIE B CTAH/IAPTHOM BUJIE”?

4. Bepno umn,

COMHOZKUTEJIEH !

9TO IOPSIIOK IPOU3BEIEHHUSI YHCEeJ BCerja OOJIbIle IOPSIKA
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TpenupyiiTech
Ilpumep 1. Haiiyure suavenue Boipazkenuss 110 - 1072 : (2,2 - 10?). Pesynbrar
PEJICTABbTE B CTAHIAPTHOM BHJIE.
Pentenne.

110-1073: (2,2 10%) = (110 : 2,2) - (1073 : 10%) = 50 105N {/ENH{N =N .
Permnre camocTosiTeIbHO

1.26. Kakoe n3 jaHHbIX YKCes 3allMCAHO B CTAHIAPTHOM BUJIE:
1, e 18,25 - 10%0; 1,24 : 105 53
1.27. 3anuch Buma 1,4005 - 1072 - 3To CTaHIAPTHBIN BHJ, IHCIA:
a) 140,05;  6) 14005;  B) 0,0014005; ) 0,014005.
1.28. Bamuch Buga 3% 107! - 3TO CcTAaHIAPTHBI B, YHCIIA:
a)22;, 6)s3; B)103 1) 1001

1.29. IlpeacraBbre unciao 5680124 B cTangapTHOM BUJIE U HA30BUTE €TI0 TOPSIJIOK.

1.30. Ha ckombko nopsiakos uucsio 342 000 000 6osibire gem 4 000 0007

I Siciire'a - 0 b a; a-b;a:b, ecma=28,4-10"3 b=2 110"

1.32. Bripazure:

a) 1,8 -10% r B ronnax;  6) 3,8-107! T B KuIOrpaMmax;

B) 4,3-10° T rpammax; 1) 9,43 - 107! xr B TOHHAX.

[IpuBeuTe mpuMepbl 0OBEKTOB U3 OKPYZKAIOIIEN JTeCTBUTE/ILHOCTH, KOTOPBIE MOTYT
UMETb TaKyIO0 Maccy.

1.33. Bripazure:

a) 5,3-107% M B canTuMerpax;  6) 8,15 - 102 M B JemUMeTpaXx;

B) 5,08 - 10~* KM B CaHTHMeTpaXx; r) 3,12 - 10° cM B MeTpax.

[IpuBeuTe MpuMepPbl 0OBEKTOB U3 OKPYZKAIOIIE 1efiCTBUTE/IbHOCTH, KOTOPbIE MOT'YT
UMeTb TaKyIO JIJINHY.

1.34. Boeipazute BpeMs B CEKYHJAX U 3allUIIATE IMMOJyYEHHOE YHC/IO B CTAHIAPTHOM
BHJIE:

a) 1 gac; r) 2 Bexa.

6) 1 cyrku;  B) 1 rox;
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§ 4. Maremarudyeckasi Mo3auka

1.35. Haiiyiure mHa puUCyHKe BBIpaKCHHS, 3HAYEHUs KOTOPBIX PaBHBI, U 3aKPachbTe
O/INHAKOBBIMI TIBETAMU S9€HKN, B KOTOPBIX OHHU pacmoyioxkeHbl. CKOJIbKO mBeToB Bam

1moHa100m10ch? CKOJIBKO sT9eeK OCTAJIOCh He3aKPAIIeHHBIME

1

(0.001)" .10 4

0.8-107

1 107
g~ 322 =
‘ CopepxaHue |
(0.0001)” -10° KRN
6 s 1000 K

(0,1) :10
_)_2 ‘ 2 CrpaHuya 239 us 389|
< =175
0.3 [JJ D | Hasan |
—7

— 4 12 5—1 25 . 10_1 ( ) ‘ Ha Becb skpaH |
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1.36. Haitiiure namMmeHblllee M3 HATYPAJIbHBIX YUCEJI, SABJLIONINXCSA OIHOBPEMEHHO
CTEIeHbIo Ynces1 3 n 81 U He SIBJIAIONUXCS TTPU STOM CTEIEeHbIO Yucya 27.

1.37. Haiigure mamMmeHblllee HATYpaJbHOE YHC/IO NPHU YMHOXKEHUUM KOTOPOro Ha 2
MOJTy9aeTcss TOYHBII KBa/IpaT, 8 IPU YMHOXKEHUU Ha 3 - TOYHBIH KY0.

1.38. Kak Bor gymaere, 264 - 310 MHOro mimm maso?
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Jlekiust 9. KopeHb n-oii creneHu B IIKOJbHOM KypCce MaTe€MaTUKWU.

Metonuka BBeJeHHUS W U3YYEHUsS CTENEeHU C UPPANUOHATIbHBIM
nmokasarteJjieM

Tepmun KopeHb HMeET CJIOXKHYIO U JIONTYI0 UCTOpUIO. JIpeBHUE Ipekd MOHUMAJIN
n3BJIeYEHNE KBaIPATHOIO KOPHSI CTPOIO T€OMETPUYECKU, KaK HAXOXKJEHHE CTOPOHDI
KBaJlpaTa 110 U3BECTHOI ILIoma/ . Buepsoie obo3nadenne Beesa B 1525 roay Kpucrod
Pynonbd. Ilpomcxoaur 3TOoT 3HAK OT TEpBOW OYKBBI cjioBa «radix», 4TO O3HA4YAET
«KopeHb». [lokazaTesb crenenu MosgBUCA B 3HaKe KOPHH B 18 Beke Osaromapst Bammucy
u «YHuBepcaabHoit apudmernkes Horotona. B Kypce anrebpbl o0ydaronuecs: yCBanBaT
JICCTBHUS CO CTENEHAMU W KODHAMU, MU3y4aloT TOHATHE <«apU(PMETHICCKUNl KOPEHb»,
C10CcOOBI TTpeobpa30BaAHMS aaredPaANnIeCKUX BBIPAYKEHUN, COJIEPIKAINNX CTEIICHN U KOPHHU.

Metomudeckne oCOOEHHOCTHU PACHIMPEHUS YHCJIOBBIX MHOXKECTB

I/ISy‘{eHI/Ie HOBOI'O 9HCJIOBOI'O MHOXKeECTBa MAET IIO e,ZLI/IHOfI cXeMe:

HeO6XOILI/IMOCTb HOBBIX YHUCEJI;

BBEJICHNE HOBBLIX YMHCEJI,

cpaBHEHEE (reoMeTpHYecKas MHTEePIPETAIs );

,ZLGfICTBHH HaJl YHUCJIaMM;

3aKOHDBI.
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VIII kaacc
KBAJIPATHBIE KOPHIN. Z[EﬁCTBHTEJIbeIE qUnCJIA

Kopenb n-ii crenenn us 4duciia.
Uppanuonaibuoe wucio. [leiicrBuresnpioe [mcao. CpaBHeHue IeHCTBATEIHHBIX
qncest. ucyioBbie TpoMeKyTKH. ApudMeTndecknii KBaIpaTHbIl KODEHb U €ero CBOWCTBA.

OCHOBHBIE TPEBOBAHUS K PE3VJIBTATAM YUYEBHON JAEATEJIBHOCTU
YYUAIINXCA

Yuaruecss qOJJIKHBI:

3HAMb MEPMUHBL U NPABUALHO UCTLOAB3I0BAMD NOHATNUS:

® KOpEHb n-f CTeleHu u3 4YHCIa, IOJKOPEHHOE BbIPayKeHWe, CTeleHb KOPHH,
KBQJIPATHBII KOPEHb W3 YHCIa; apudMeTHYECKUil KBaJPaTHBIH KOpEeHb W3 YHUCIA;
pPAIIMOHAJILHOE YHUCJIO, KOHEYHAsl JIeCATHIHAas JPOoOb; OeCKOHeYHasi IepPHOIUIecKast
JiecATHIHasA IPo0b; OeCKOHEUHAasT HEIIEPUOINYIecKasd JecaATuIHasd Ipo0b; NPPAInOHAIHHOE
YUCJIO, JEHCTBUTEILHOE THCIO;

3Hams:

® OIpeJieJIeHre U CBOMCTBA KBAJIPATHBIX KOPHENH;

® KaK HA3BIBAIOTCS U 0DO3HAYAIOTCSH OCHOBHBIE YHMCJIOBBIE MHOYXKECTBA;

® I[IpeJICTABJIEHUE: PAIMOHAJBLHOIO YHCIA B BHUJAE OECKOHEYHOU JIeCATHIHON
[IEPUOUYIECKON JIpOOM; WPPAIMOHAJBHOTO YUCIAa B BHJE OECKOHEYHOW JIeCATHIHON
HEeIepuouYIecKoil 1poou;

Yymemss:

® YUTATDH U 3aIUCHIBATH YUCJIOBBIE TTPOMEXKYTKH;

® BBINOJIHATH C WCIOJB30BAHUEM CBOMCTB KBaJIPATHBIX KOPHEHl TOXKJ/IECTBEHHbBIE
IpeoOpa30BaHUs HECJIOXKHBIX HWPPAIMOHAILHBIX BBIPAXKEHWl, BKJIIOYasl BbIHECEHUE
MHOYKUTEJIS W3-110J 3HaKa KOPHA U BHECEHHE MHOYKUTEJIS 0] 3HAK KOPHSI.
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KBAJIPATHBIE YPABHEHU A

Ksajgparnoe ypasnenme. @opmysbl KOpHell KBaJIpaTHOIO ypaBHeHHS. Pazjioxenue
KBQJIPATHOIO TpeXdIeHa Ha JIMHelHble MHOXKHTeau. Teopema DBuera. Kpajparnas
(kBajpaTnaHast) HYHKIW U ee rpaduk.

OCHOBHBIE TPEBOBAHUS K PE3VJIBTATAM YUYEBHOU JEATEJIBHOCTU
YYUAIINXCA

VYyaiuecss JOJIXKHBI:

3HAMDB MEPMUHDBL U NPABUALHO UCNOAB30BANH NOHAMUS:

e KBaJIpATHOE ypaBHEHUE, JUCKPUMUHAHT KBaJIPATHOTO YpaBHEHUS; KBaJIPaTHbIMA
TpexuJieH; KBajipaTHas (KBaJparndnasi) QyHKIHs; 1apaboJia; BepIIHa 1apaboib;

3HAMDB:

e hopMyIIy JUCKPUMHUHAHTA; POPMYJIbI KOPHEl KBaJIPATHOIO yPABHEHUS;

e Teopemy Bmera; dopmysy pasiio:keHHs KBaJpaTHOIO TpeXdjeHa Ha JIMHEHHbIe
MHOYKHUTEJIH;

ymemss:

® JICIIOJIL30BaTh ((HOPMYJIbI KOpHEH KBaJpPaTHOTO ypaBHEHWA IIPU PENIeHUN
KBa/IPATHBIX YPaBHEHWI U HECJIOXKHBIX YPABHEHUI, CBOJIAIINXCA K HUAM;

® DaCKJIa IbIBaTh KBaJIPATHBIN TPEXUIEH HA MHOXKUTEJIN;

® pelraTh KBaJpaTHbIE YPaBHEHUS U YPaBHEHUSI, CBOJSIINIECS K HUM;

® IpUMEHATH TeopeMy Buera K perrenuro 3a/1a4;

® BLIIOJHATH TOXKJECTBEHHbIE I[IPeo0pa30BaHUsA  PaAIlMOHAJILHBIX  BbIPAYKEeHMUIA,
HCIIOJIB3YS Pa3/IoyKeHrne KBaJIpaTHOTO TpexdseHa Ha JIMHEWHbIE MHOXKUTEIN;

e cTpouTh rpadUKN KBaJIpaTHO (KBajpaTudHoii) dyHKIMY;

® IICIIOJIb30BaTh KBaJApaTHbIE YPaBHEHUS JJIsi PEIIeHUs] TeKCTOBBIX 3a/1ad.
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X KJacc
CTEIIEHDb C PAIIMOHAJIBHBIM ITOKASATEJIEM.
CTEIIEHHA YA ®YHKIINS (25 q)

Kope#nb n-it cremenn u3 uncna a (n > 2, n € N). Apudmerndeckuii Koperb. OCHOBHbIE
cBoiicTBa KOpHH n-ii crertenu. [IpeobpaszoBanue BbIpaKeHUil, COJEPKAIIUX KOPHHU N-i
CTEITeHN.

Crenennb ¢ paloHaJ bHBIM MOKa3areseM. (CBOWCTBA CTENEHH C PAlMOHAJILHBIM
nokazaresieM. CTerneHp ¢ JefiCTBUTEIbHBIM TIOKA3aTEIEM.

Crenerrast GyHKITHS ¢ paIMOHAIBHBIM TIOKA3aTeIeM, CBONCTBA U IPAUK CTEIIeHHO
dyukmuu. Vppanuonaabuble ypaBHEHUS.

OcHoBHBIE TpeGOBaHI/IS[ K pe3yJibTaTaM yqeﬁHOﬁ AeATE€JIbHOCTU yYdallluXCs

VYyaiuecss JOJIXKHBI:

UMEMb NPEICMasAeHUE O CTEIIEHN C JefiCTBUTEILHBIM IIOKA3aTeIEM;

3HAMD MEPMUHDL U NPABUADHO NPUMEHAND NOHAMUA: KOPEHDb N-I CTEIIEHU U3 YUCJIa
a, TIOKa3aTeJIb CTEIeHU KOPHH, IOJKOPEHHOE BbIParKeHUE, CTEIleHb C PAlMOHAJbHBIM
oKazaTesieM, CTelleHHas (PYHKIUS, UPPAIIMOHAIbHOE YPABHEHUE;

3HAMDb:

® OCHOBHbBIC CBOWMCTBa KOpPHA M-I CTEIEHU, CBOMCTBA CTENEHEl ¢ palroHaJbHbIM
IoKaszaTejieM; CBO¥icTBa M rpaduK CTelneHHONH QGYHKINNT; (GOPMYJIbI, BbIparKaloline
CBOMCTBA CTEIEHEN W KOpHEN N-i CTENCHU;

® OCHOBHBIE METOMBI PEITEHNS UPPAIMOHAJIBHBIX YPaBHEHUI;

YMEMb:

® BHIUUCJIATh KOPEHb N~ CTEIIEHN U3 JIEHCTBUTEILHOIO YUCJIa, IIPEACTABJISIOINIETO N-10
CTEIIeHb; BBIHOCUTh MHOZKUTEJIb U3-110JI KOPHH; OIICHUBATh 3HAYCHUE KOPH4; IIPEACTABJIATH
KOpEeHb n-ii CTENeHM B BHUJE CTEIEHU C PalMOHAJIBHBIM IIOKa3aTeJeM ¥ HaobOpOT;
YIOPOIIATH BBIPayKEHUd, COJEpzKaIlie KOPHU U CTEIIEHU C PAIMOHAJIBHBIM MOKA3aTEJIEM;

® CTPOUTH IpapUKM CTEeHHBIX (DYHKINNT § = s AN A 0= :c%, y= Jcé;

® pelaTh ypaBHeHud BUJa r" = a, riae n € N, a € R; uppanuonajabHble YPaBHEHU.
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B MaTeMaTuKe CYIIECTBYIOT
JOEeNCTBUTEJIBHOTO YUCJIA:

- 1o Jlegekunay (mocrpoeHue JAefiCTBUTENHLHONO YHCIa € HOMOIIBIO CedeHuii Ha
MHOYKECTBE PAIMOHAILHBIX THCET),

- no Beitepmrpaccy (mpejcraBiieHue JiefiCTBUTEIHHONO YHC/Ia KaK OECKOHETHOTO
JIECITUIHOTO PsIJia),

- no Kanropy (mocrpoenue JieficTBUTEIBHOIO YUC/Ia € TIOMOIIbIO (byHIAMEHTAIbHBIX
[OCJIEIOBATE/IbHOCTEN PAIMOHAJIBHBIX YUCE ).

pa3JanvHbIe IOCTPOEHUS Teopuu

Ho s1u mocTpoeHnsi BecbMa CJIOXKHBI (He CJIydaifHO B MaTeMaTHKe OHU ODOPMUIUCH
BO BTODOIt mosioBuie 19 Beka).

[onsitue «meficTBuTeIBHOE YHCIO» (KAK U HOHATHE <«DECKOHEYHAS JIEeCSITUIHAS
,Hp06b>>), OCHOBHBIE€ IIOJIO?2KCHHA TEOPpHUHn ,ILefICTBHTeJIbHOFO YucCJia BIIOJHE JOCTYIIHBI
ydammmMmesa 8 Kijacca. B HacrosIee BpeMsi CYINECTBYET TEHJICHIUS 0oJjiee pPaHHEro
n3ydeHud r[LeI'./'ICTBI/I'I‘QJH)HI)IX quceJr, 9TO YCKOpdeT CO3daHue HeJ’[bHOI’I CHUCTEeMbl 3HaHWI
yUAIUXCd O 9Hucje, 00jerdaer NoTpeOHOCTH MTPAKTUKHA BBIYUC/IEHUH, TIO3BOJIAET CTPOXKE
U3JIOXKUTh HEKOTOPbIE BOIIPOCHI (DYHIAMEHTAJIHLHON TEOPHH.

Ilonamue «uppayuoHaALbHOE YUCAO» TOABASEMCA 8 Yuebruraxr 8 Kaacca.

MOTI/IBaHI/IH BBE€ICHUA quceJ1 OIIpaeTCcd Ha BHYTpEeHHUE
IOTPEOHOCTH MATEMATUKH, & HE Ha MMPAKTUKY. Y Yalluecs: yOeXKIaI0TCsd B HEOOXOIUMOCTH
BBEJIEHNS HOBBIX UUCEJI IIPU PEIIeHUN CJIeIyIOINX 3a,1aM:

- Pemuts ypasHenue: 2 = 2.

JEeNCTBUTEIbHBIX

- Haiitu oTHOIIEHNE JITUHBI JYTH OKPYKHOCTH K €€ JIHaMeTpy.

- HaiiTi cTopony KBajpaTa, eIl ero IJIONalb 3 CM2.

- Pemmuth rpadguteckn ypasHenue: r2 = 3.

- K wMHOXecTBY Kakux 4YmMCeJ OTHOCATCA duciaa 2,56565...; 7,23233233...; 0,
25123412345, . . 7

Onpedenerue UPpayUOHAABLHOZ20 YUCAAG JaAeMCs HYepe3 OMPUUGHUE.

JlokaspIBaeTCsI, UTO «CPEId palrOHAJbHBIX YHCEeJI HET TaKOro YHCIa, KBaJIpar
KOTOPOT'O paBeH 2.
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BBomuTcs  moHsiTHe  «JIefCTBUTEIbHOE UHCI0»: «HEeam K IOJIOXKUTETbHBIM
OECKOHEUHBIM JIECATUIHBIM JPOOSM MPUCOEIUHUTH IPOTUBOIOJIOXKHBIE UM YHC/IA U
HYJIb, TO TOJIYYUM MHOXKECTBO YHCEJI, KOTOPbIe HA3bIBAIOT JIEHCTBUTETLHBIMU YUCTAMU.

ZJlaemcs onpedeaenue uppauuoHasvHvlr wucen: <«Kaotcdyro beckoHeuwHyro
decamuyHyro nepuoduxeckyro dpobs MOAHCHO 3anucams 6 eude OMHOUWEHUS.
m/n, 2de m - ueaoe wucao, M - HaMypasvHoe wyucao. Beckoneunwvie
decamuynvie Henepuoduueckue dpobu NPedcmasaitom YUcaAa, He A8AAI0ULUECS
payuoHaavHoMu. T Ha35168010M UPPAUUOHAALHBIMU HYUCAAMYU (NPUCTABKA
«up» oznauaem ompuuarue). UppauuorHasvbHvie 4Ucaa Heabds npedcmasums
8 sude omuoweHus m/n. Taxum obpazom, mHoHCECTBO OEUCMBUMEALHBLL
Yuces coCmoum u3 PauUuOHAAbHHIT U UPPAUUOHAADHBIT YUCENY.

[IpuBogATCA MpUMEPHI UPPAINOHAIBHBIX TUCE.

Bromsites  «jeiictBusi»  Hayy  dmcjaamu. B IMIKOJIBHOM — Kypce  JIefiCTBUS ¢
UPPAIMOHAIBHBIMI ~ 9HUCJIAMU  CBOJATCA K  ONepalusM € WX  PaliOHAJbHBIM
NPUOIMZKEHUSAME 110 HEJIOCTATKY U 110 H30bITKY.

OcranoBumcst 6oJiee TIOJPOOHO HA METOJMKE M3YyU€HUs] UPPAINOHAIBHBIX THCEL.

PauuonarvHvie u uppauuoHasbHble YUCAA

B 5 — 6 kusraccax yuariuecss IO3HAKOMUJIUCh C OOBIKHOBEHHBIME Jpobsimu. I[lepen
U3ydeHneM UPPAIHOHAJIBHBIX THUCETT 11e/1eCo00pa3HO 00OOIUTh 9TU 3HAHUS U HA HOBOM
YPOBHE PacCMOTPETh MHOYKECTBO PaIlMOHAIBHBIX dnces (.

B wmuoxkecTBe HaTypasibHbIX unces N oreparus JeIeHUsT UMeeT OrPAHUIEeHHbIN
XapaKTep: €CIU a U B HATypaJbHbIe YHC/a, TO HE BCErJa HaljIeTcsd HATYPAJIbLHOE YUCIIO
x Takoe, 4roObl ar = b (mpumBemmTe mpuMepsl). Jpyrumum cioBamm, B TOM Ciydae,
Korjia b He JieIuTCs Haleo Ha a, ypaBHeHue ar = b Hepaspermumo. YToObl ycTpaHUTH
9TO HECOBEPIIEHCTBO, BBOJATCS JIPOOH, 3allMChIBaeMble B BHJE OTHOIIEHUS M/N, TIe
m, n - HaTypaJbHble uucjiaa. [Ipum 3ToM YKMC/IO M HA3BIBAIOT YHCIUTENIEM, a YHUCJIO N
3HAMEHAaTeJIeM JIpobu m,/n.

[Ipucoenusis K IMOJOXKUTEJIBHBIM PAITMOHAIBHBIM HYHCIaM MTPOTUBOIOJJIOXKHBIC UM
BeJIMYUHBI W HOJIb, IIOJIy9aeM BCEe MHOXKECTBO palmoHaJbHbIX duces Q. OnHo
COCTOUT, TaKUM 00pa30oM, U3 HYJsI, HMOJOKHUTEIbHBIX U OTPUIATEIbHBIX IEJIbIX YHCE,
MIOJIOYKUTEIBHBIX U OTPUIATETBHBIX JIPOOEit.
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B muoxkectBe () pam@oHaJbHBIX YHCEJT BCE YeThIpe apuMETHIECKUX OIePaIlin
BBITTOJTHAIOTCH 6eCHpeHHTCTBeHHO 3a OJHUM JOCaJHbIM HCKJIIOYECHHUEM: HEJIb34d ACJIUTDh Ha
HOJIb (OJIMH M3 JIOBOJIOB B HOJIb3Y TOrO, 9T0 () — «HEHACTOSAIIEe» UHCIIO).

Harnsamnoe mpesncraBienne o pallMOHAJIBHBIX YHCIaX Jla€T KOOpJAWHATHas och. Ha
HEKOTOPOU MPsAMOI JIMTHUU BhIOMpaeTcd Touka () — HauaJI0 oTcuera, yKa3blBaeTCs €JINHATIA
MacITada, Hanpasjenue. Ecm 1ano mooKuTe/1bHOe PAIMoOHaILHOE YUCI0, TO €JINHUTIA
MaCH_ITa6a JeJINTCA Ha 11 PaBHBIX JacTein m BIIpaBO OT HYJIA 9Ta J0Jid OTKJIAJIbIBACTCA
m pa3. [lonyuennas Todka u ecTh M300parkeHwe 4ucia. Ec/iu 9uciio OTpUIAaTeIbHOe —
OTKJI&/IbIBAHKE ITPOU3BOIAT BJIEBO OT HYJI.

B ciioBape: «mppanmoOHaJIbHBIIE — He IIOCTUTAeMbIii pa3yMOM, TaKoOM,
KOTOPbIii He MOXKeT ObITh BBIPA>KE€H B JIOTMYECKHUX MOHATUAX». [loBceiHEBHBII
MaTeMaTHIeCKUl CMBICJI TPOIIe: WPPAIAMOHAIBHOE YHCJIO — 3TO YWUCJIO0, He
SABJISIONIEECH PAITAOHAJIBHBIM.

NppanuonaabHbIX YucesJl OECKOHEYHO MHOTO: TIEPBBI  KOHKDPETHBIN IIpUMep
UPPAIMOHAIBLHOIO YHUCIa — 9TO JIMHA JAAroOHAJW eJIUHWUYIHOrO KBajpaTa, T.e.
HOJIOKUTENILHBEI KOpeHb ypasHenus z° = 2. M300pasuB JjeficTBUTEIbHBIE HHCTIA
Ha KOOD/JMHATHOW TPSAMOM, MBI IIOJYYUM, HUYTO KaxKJOH TOYKE KOOPIMHATHOM
HPSIMON  COOTBETCTBYET JeficTBUTENbHOEe YHCIO (HpsMasi 6e3 «IBIPOK») U KayKIOMY
JICCTBUTELHOMY HYHC/Iy OTBeYaeT TodKa Ha IpsaMoil. Koopgunatnas mnpsMasi, Ha
KOTOpOIT m300pakeHO MHOXKECTBO JIeHCTBUTEbHBIX YNCEJI, Ha3bIBAETCS YUCIOBOM
HPAMOW.

B OosbmuHCcTBE yUeOHMKOB HPPAIMOHAJIBLHOE HHCJIO PacCMaTPUBAETCH
Kak OeckoHeYHasi HeNmepUOAMYecKasi [ecATUYHasi JApobb (Kak U B Teopuu
Beiieprirpacca). B HeKoTOpbIX yueOHHKAaX — KakK JJAHA OTPE3Ka, HECOM3MEePUMOTro
Cc eauHUIlell MaciTaba, a 3aTeM IMOKA3bIBAE€TCH, KAK HAXO/ISATCs ITPUOJINXKEHUS
9TOr0 YHCJia B BUJE JECATHYHBIX JPOOeii.

Jlajiee HEOOXOIMMO YCTAHOBHUTD, YTO CYIIECTBYET B3AMMHO OJTHO3HAYHOE COOTBETCTBUE
MEXKJIy MHOYKECTBOM JIEMCTBUTEIbHBIX uuces. [locKobKy wuppalnuoHaabHble YHCIa
BBOJSTCA JIJIsi W3MEPEHHsS OTPE3KOB, HECOM3MEPUMBIX C €JIUHUIEH JIJIMHBI, TO
cpasy IMoJIydaeTcsd, YTO JId KayKJIOr0 OTpe3Ka MOXKHO HaWTU JIeWCTBUTEILHOE
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YHCI0, BbIpayKarolee ero OTHOIeHne K eguHuie imHbl. OOpaTHOoe MMOJI0XKeHNe
€CTh AaKCHOMa HeNPEPLIBHOCTH NpAMoil. B OosbimuicTBe HE  opMymmpyercs,
a TIOJYePKUBAETCS 3TO B3AaWMHO  OJIHO3HAYHOE COOTBETCTBHE. B  HEKOTOPHIX
yueonnkax (I.K. @ammeesa u ap.) ucnosnbsyercs moaxon Kanropa: das ecarol
CMA2UBANVUWLETICA  NOCAEA0BAMENBHOCTNIU  BAOHCEHHBIX Opys 6 dpyaa
NPOMEAHCYMKO8 HA NPAMOT CYWECMBYEM MOYKA, NPUHAONEHCAULAA BCEM
npomescymram nocaedosameavrocmuy. Orcioja u - CIeayeT HepPepbIBHOCTD
MHOKECTBA, JIEHCTBUTE/ILHBIX TUCET.

JlefictBusi ¢ wWpparMoOHAIBLHBIMUA YUCJIAME JIydIlle HAYMHATH C TeOMETPUIECKOrO
n306pazkenuss cyMmbl 2 + /5. V3BeCTHO, YTO MOMKHO TOYHO IOCTPOHTH OTDPE3KH,
UMEIOIIUe TaKyIO JIJITHY.

Cnenyer oOpaTuTh BHHMaHHE yYaIUXCs, YTO B pe3yabrare AeficTBUil Ha.
UPPAIMOHAJBHBIMI ~ YHUCJIAMHA  MOTYT IOJIYYUTbCS KaK palllOHAJbHBIE, TaK W
UppamuoHa/bHble. J[jIsi  9TOro  Hy»KHO TNPEIJIOKHUTH MPUMEPhl HAa  CJIOYKEHHe
HEIePUOIUIeCKIX JIPOOeii.

ApudmMerndeckuM KBaJPATHBIM KOPHEM €3 4YHWCJIa a Ha3bIBAeTCHd
HEOTPHUIIATEJIbHOE YNCJIO, KBaJAPaT KOTOPOTO PABEH a.

Meto/uKa BBe€HUS MOHSITHUSI «UPPAIMOHATIBHOE YHUCJIO»

CytmiecTByeT Tpu MOJIX0/1a K BBEJICHUIO MOHITUAST «UPPAIMOHATBHOE THCJIO».

[Ipr mepBOoM 1O/IX0O/Ie MOXKHO BBIJIEJINTH TPU OCHOBHBIX JTalla BBEJIEHUs TMOHSITHS:
MOTHUBAITUOHHBIH, BBEJICHUE MMOHATHS, IIEPBUTHOE 3aKpEILICHHE.

1. Momusauuornviti sman. Ha 3TomM 3Tame MOXKHO MPEIJIOKUTH PEIIUTH
caeaytoniyo 3agady: «Haiitu cropony KBajpaTa, ILIOIMIAJb KOTOPOIO paBHA 2».
Ajrebpanmdeckoii MOJEIbI0 CHTyaIllud sBjsgeTca ypasHenue 2 = 2. PemeHmeM 3Toro
ypaBHEHWUsI (C y9eTOM TOrO, UTO JIJIMHA BBIPAXKAETCS MOJIOKUTETbHBIM YHCJIOM) SBJISIETCSI
apuMeTHIeCKuil KBaJIpaTHBI KOpeHb W3 2. DTo uncjao. Beraer Bompoc: «Kakomy
YHUCJIOBOMY MHOKECTBY IPUHAJJIEZKAT TO THUCIO? >

2. Dran esederusr noHamus. llponocTpupoBarsh 3TOT dTall MOYKHO, BBIITOJTHUB
JIabOPaTOPHYIO PaboTy.
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ITPIMEPBI

1) dngercs s V2 tesbiv ancsom?

Orser. PaccMoTpuM KBaIpaThl MOC/IEI0BATETLHBIX HATYPAJIBHBIX TUCET:
I1* = [ e 8

Buisox. Cpenn 1esbix unces 3HaUEeHNs V2 mer.

2) dBastercs V2 paIoOHaIbHBIM TUCIOM !

Otser. PaceMoTpuM mpubiiizKeHHbIe 3HaMeHns /2 ¢ ToaHocThi0 70 0,01; 0,001 m T.1.
R 1 D1

1,22 = 1, 44;
IR 69
N o6
1,52 — 2, 25:

1,96 < 2 < 2,25 Torma 1,4 < 2 < 1,5.

Beimosasis ananorngnyo pabory Ha orpeske [1,4;1,5], nomyunm: 1,41 < V2 < 1,42.

VBelndnBas TOYHOCTH HPHUOIMZKEHNs, MOXKHO HOKasaTh: 2 = 1,4141.... Ve Ha
9TOM 3Talle MOKHO YBUIETh, UTO \/2 - GeCKOHEUHas HellePHOIINIecKasi Ipo0b.

C ucroyib30BaHIEM MUKPOKAJIBKY/ISATOPA TOJIY TUM: V2 =1,4142135623....

Brisos (IpeJIIoIozKene) Ha STOM Tare. /2 - He PaIHOHAILHOE THCIIO.

3) IlpuBemure cTporoe MaTeMaTuyeckoe —JOKA3aTeIbCTBO — IPEIOIOKEHHUS,
chopMyYITMPOBAHHOTO HA IIPEJIBIIYIIEM dTalle.

YrBepxienne. He cyrecTByer parmoHaJbHOTO YUCIA, KBaJIPAT KOTOPOI'O PaBEH JIBYM.
Jlajtee mpuBOIUTCS TOKA3ATETHCTBO.

[Ipumeuanue. [lepes qo0Ka3aTeIbCTBOM JIOIZKHA OBITH IIPOBEIEHA ITOAIOTOBUTE/IHHAS
pabora.

4) JlaiiTe ompejeenne UPPAIMOHAIBHOIO YUC/IA.

Orger. YHucma, npe/icTaBJisieMble 0eCKOHEeYHbIMU JAeCATUYIHBIMU
HEIIEPUO/INIECKIMHU IPOOSIMU, HA3BIBAIOTCS UPPANOHAIBHBIMMU.
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Jlajtee IPUBOISATCS IPUMEPHI UPPALMOHAILHBIX Yucess: /3; v/7; T 1 T
5) Nzobpasure uppannoHajbHble YUC/Ia Ha KOOPIAUHATHON IIPSAMOI.
Orser. imroctpupyercst mocrpoenne yauTku Ilackasis.

BBesienne 1moHATHS — «HppalMOHAJIBHOE — UHCI0»  3aBEPIIAETCs  PaACHIHPEHUEM
MHOXKECTBa pPallMOHAJIbHBIX YUCEJI J0 MHO2KECTBa ,ZLeﬁCTBHTeJIbeIX quceJjl, CTPYKTYpPY
KOTOPOTO MOYKHO M300pa3uTh ¢ TOMOIIBIO KPYroB Dityiepa.

3. Dran nepsurHo20 3axpenaerus. Ha sTom stare memecoobpasHo pemarh 3a1adu
Ha YCTAHOBJIEHHE B3aMMOCBSA3M HU3BECTHBIX YHCJIOBBIX MHOXKECTB, CpaBHEHHUE YHCEI,
n300parkeHne Iuces TOUKaMi KOOPAUHATHON ITPSAMOIA.

HpI/I BTOPOM IIOAXOZ€ K BE€IACHUIO IIOHATUA <«HUPPallOHaJIbHOE YHUCJIO» MOXKHO
IPEIJIOZKUTh YI€HUKaM CJIeAYIOIne 3alaH1A.
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ITPIMEPBI

1) Boraucyiure JyinHBL OTPE3KA, €CJIM OH COCTABJISIET % €JINHUYIHOIO OTPe3Ka.

Orser. % =0, (285714).

2) IlpuBesure reoMerprmvecKkoe JIOKA3aTEJIbCTBO TOTO, YTO OTHOIIEHWE IO
KBaJIpaTa, IIOCTPOEHHOTO Ha /WaroHaJ M JaHHOIO KBaJpaTa, K IJIOMAIN JAaHHOIO
paBHO 2.

Otger. [ymna juaronajn KBajpara paBHA UUCIY, KBaJPAT KOTOPOIO PaBeH 2; IPHU
M3MEpEeHUHN JIJTMHBL TraroHajn (Ipu yCJIOBUH, YTO eINHUIA U3MEPEHHs] — JJINHA CTOPOHDI
JIAHHOTO KBaJipaTa) MOJIydaeTcst GeCKOHeUHasl Heepuoindeckas JIeCATUIHAsT POOb.

3) IlpuemuTe cTpOroe JOKA3aTEIbCTBO, YTO HE CYIIECTBYET PAIMOHAJLHOTO JHCIIA,
KB&JIpaT KOTOPOT'O PaBeH JIBYM.

4) laiire ompejesenne UPPaIMOHAIBLHOIO TUC/IA.

5) IocTpoiite MHOKECTBO JIEHiCTBUTEILHBIX YUCE]L.

[Ipu TperbeM 10JIXOJIe K BBEJEHUIO IOHATHS MOYXKHO IPHUBECTH (HDOPMYIUPOBKY
ompejiesIeHns] U ITPOUJITIOCTPUPOBATH €r0 IIPUMEPAMU.
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PaccmoTpum npumep ypoka MaTeMaTUKHU

Tema ypoxa: Kopenv n — U cmeneHu.

Ileau ypoxa:

- BBECTH IOHATUE KOPHS N — i CTENEeHW; BHIPAOOTATH HABBIKU BBIYUCJIEHHS KOPHEI
n — i creneHy;

- pa3BUBaThH JIOTMIECKOE MBIIIICHIE U MATEeMATHIECKYIO PeUb YUIaIIXCS;

- BOCIIUTBIBATDH yBarKUTeJbHOE OTHOIIEHHe K cebe (si Mory) u K ToBapuinam (Kak y
Te0st TTOJIyInI0Ch U HOYeMy?)

Xo0d ypoxa:

1. Opemomerm.

2. Axmyaiu3ayus onopHuLT 3HAHUT.

Ha stoM ypoke BbI IPOJIOJIKUTE U3yUeHNE aareOpanvaecKux Olepalinii.

1. HazoBure B3ammoobpaTHbie ajrebpanvecKie OlMepaIii Hajl IucaaMu (CA0KeHIe 1
BBIYUTAHUE, YMHOXKEHIEe U JIeJIeHHe).

2. Bceeryia Jin MOYKHO BBITIOJIHATH TaKyIO ajaredOpamvecKyio Onepaluio, Kak JieaeHue’
(HeT, e IUTH Ha HYJIb HEJIb35)

3. Kakyto erre omepanuro BbI MOYKET€ BBIOIHSTH ¢ ducaaMu’! (BO3BE/ICHIE B CTEICHb )

4. Kakas onepaitusi Gyjier eit obparHoit? (M3B/edeHre KOpH:)

5. Kopenb Kakoii crerenn Bbl MOKeTe U3BJIEKATh! (KOPEHb BTOPOIi cTereHn )

6. Kakue cBoiicTBa KBaJpaTHOrO KOPHsI BBl 3HaeTe? (M3BJIEUCHNE KBAJIPATHOTO KOPHSI
U3 MPOM3BEJICHNUS, U3 YaCTHOTO, U3 KOPHsI, BO3BE/ICHIE B CTEIIEHb )

7. Haiimure 3nav9enns: BhIpaKeHUIA:

Vi=..1k .2=4,y/9=..1x..2=9 1144 = .. 1k ..2 =144
R (025 — ... rk...2 = 0,25, /-1 = ...

3. Yuebrnasn 3adaua.
3 4 3 4 10 Sy 3 3
- Borancismre /8, v/16, /=8, /—16, V1, B o
- IIpoBepbTe HCTUHHOCTH BAIUX BBIYUCJICHUI C IIOMOIIBIO OOPATHOTO JICHCTBUS.
- IIpoananusupyiite mojydeHHbIE PE3yIbTaThl U CHOPMYJIUPYITE CBOM HAOJIIOICHUS

00 M3BJIEUEHNN KOPHE YeTHOI M HEeYeTHOI CTeleH! B BUJIE IMIIOTE3HI.
- YJaluecs: 03ByYMBaIOT CBOU TUITOTE3HI.

NN ipu D > 0 m t/a = b, bt = q.
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4. Paboma c yuebHuKoM.

Yrenne TekcTa ¥ CpaBHEHHE CBOErO PE3yJIbTaTa ¢ HaydIHOW TEOpHEi.

5. CamocmosmenvHas paboma. D
1 sapuarm 2 sapuanm

CooTHecuTe 3a/IaHUs U OTBETHI C IIOMOIIBIO CTPEJIOK:

O\ 3 v625 5

ilG\ 5 V8 2

S5\ 2 7 TR

VNN v32 3

6. Baxpenaerue mamepuana.

7. Homawree 3adarue.

8. Pedaercua desmeavHocmu.

JocTur am ypok cBoeit mean’?

Yemy BbI HAYIUINACDH !

OrernTe CBOIO JIEATETLHOCTh HA YPOKE B BHUJIE HAIMCAHUS CUHKBEHHA Ha I[BETHBIX

nayomkax. CBepauTe JTa0MKK B (hopMe KOHYCA M C TIOMOIIBIO CTEIJIEPa MPUIETTHTE K \ Hasano |
HOYKKE. DTO BAIll MMOJIAPOK MHE B MAMSATH O CETOIHAIIHEM yPOKE.
Cnacubo ecem 3a ypox! ‘ Conepwanme |
Ipumepol cunkeetinos, coCmMaBAEHHOIT YUEHUKAMU:
Kopess. ‘ < ” > |

KsajgpaTubiit, Kyondaeckuii.
N3Biiekasii, BO3BOAMIN B CTEIEHb, 0OOOIIAJIN.
Bru1o untepecHo.
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A Mmouozerr.

Anrebpa. ‘ Hosan |
WNurepecnasi, mo3HaBaTeIbHASI.

Nsyuana, obobiaia, orsedalia. ‘ Ha seco skpan |

Paborasa y jmocku.
[TocTaBbTe, MOXKAIYIICTA, JECATD. \ SakpeiTs |




Eme npumep YPOKA

IHenn: obecrieunTh OBJIAJIEHEE BCEMU YYAIIUMUCA OCHOBHBIMU AJTOPUTMUYECKUM
IpueMaMu IIPUMEHEHUs CBOMCTB KOPHY N-0il CTEIleHN.

ObGopynoBaHue: HHTEpAKTUBHAS JIOCKA, ITPOEKIIMOHHOE 0DOPYIOBAHIE, KAPTOIKHU C
3a/IaHUAMU, KapTOUKH ¢ 3atanueM “Koncrpykrop”.

Xoa ypoka

1 sTan. Bxoa B ypok.

2 sramn. Ileab ypoka.

3 aTan. AKTUBU3AIMS MBICJIUTEJIHLHOTO IIpOIiecca.

[Ipetarato mpoBepuTh KaK BbI T'OTOBBI K YPOKY B XOJie HEOOJIBINON pPa3MUHKH.
Pasmunka BrodaeT B cebs BOIPOCHI U3 pa3HbIX obsacTeil 3nanuii. Borrpoc yuraio oaun
pa3 u KJIy BaIlero oTsera.

e Yem 3akaHIMBAETCsI JIETO U HAYMHAETCs OCeHb. (Bykea o.)

e [loe3n cocrout 3 12 Baronos. Mapar cesr B 6 10 C4€TY BaAroH ¢ roJioBbI TOE3/1a, a
Awnjpeit cen B 6 Baron mo cuéry ¢ XBocTta moesna. B ogHOoM Jim Barone exaqum Mapar u
Awngppeit? (B pasnvix)

e Kapuna ryndia u Bujena y peku 4 yTok, 2 ryceii, xxyka, 4 6ab0YKI U COCEJICKYIO
cobaky. Ckousibko mrrury Bujesa Kapuna? (6)

e Jlectnuma cocrout u3 9 crynenek. Ha Kakyro cTyneHbKy HaJI0 BCTaTh, YTOOBI OBITH
Ha cepeune jiectHunbl! (Ha 5 cmynenvry)

Moutonitipl, BUKy, BCe BKIIOUMINCH B padory. [IpomgoikaeM ypok.

4 »srtan. IIpoBepka Teopermdeckoro wmarepuasa. 3HaHue @QOPMYIL.
“Koncrpykrop” Cobepu paBeHCTBA.

e (Vo) = Ve, (Y= e Vo= Vb

Opun  yuamuiics BBI3BIBAETCS K JIOCKE, OCTAJIbHBIM IPEJJIATAIOTCA JIMCTKU  C
zajiaHusgMu. JleBble u mnpaBble YacTu (opMys pa3dpocaHbl IO JIUCTY, HaJI0 coOpaThb
paBencTBa. OTBeT 3anucarh y ceOs B TETPa/IN.
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5 atan. YcrHasa padora. JloBu ommbky.

Haiiti 1 00bsICHUTH OMIMOKY B CJIEIYIONIUX 33/ IaHUIX. .
ah 5 V25—

V—64=-2; (—2)°# —64.

=S O YR —2

el 95, (-25)1-£625

6 stan. OTpaboTKa NPaKTUIECKNX YMEHUI M HABBIKOB YYalllUXCH.
Pemenne 3aga4.

7 sran. [JomarHee 3asanue.

8 sran. Peduekcus.

Ipumep 1. Berameants 1) 273; 2) 8171; 3) (%6)_%.

Penrenue.
I35 _ &) =& N R 1 R e gL 1
= VR = e Sl el vt e~ —
_i
() i=—iy=—de=t=1=4
)2 16 V16 4 ‘

Hauano |

18
[Tpumep 2.Y1upocTuTe BhIparKeHU:

1
3—-1 ‘

Sof idrd (h—gh)edyd) (Bl 4ad) e

T P) 4 CopepxaHue |
r3—1 r3—1
3/ (6—/35)2
[Ipumep 3. Boeranciure: % + v/ 35. ‘ < ” > |
6++/35
Pemrenne. /lomMHOXKUM JIpOOb Ha COMPSIZKEHHOE: « ” o |

3 = 2 3 g 2.3/a_
VOB /85 = YOI ACLE | /35 = 44 4 VB = 6— V5 +VB5 =6.
[Ipumep 4. Haiijiure 3HaUeHnEe BhIpaZKEHUS:

VT — 4z —4— \/z + 4/x — 4, mpu x=2021. e |
Pemrerne. Ilycts t = v/ — 4, Torma z = t2 + 4.
U ucxonnoe BbIpazkeHne NMeeT BUJI: ‘ Ha secs skpan |
V-4V —4d—\r+4Vr—4=VP+4 -4 — V2 +4d+ 4=
=/(t—22—/(t+22=t—2|—|t+2|=Vz—4-2|— |z —4+2| N
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Jlekniusa 10. Ilonsitne pynknun. Pa3zable TpaKTOBKA NOHATUS (DYHKITNN.
DOyHKONOHAJIbHAS JIMHUS B MIKOJbHOM KypCe MAaTEeMaTUKU U €€
AUTAaKTUIeCKne 0COOEHHOCTU

QOyHKIMOHAbHAS JIMHUAA IIKOJHHOIO Kypca MaTeMaTHUKH — OJiHA U3 BeJIYIINHX,
ompeJiesIionas CTUIb H3y4YeHUss TeM B Kypcax ajredpbl. Eé 0coOeHHOCTH COCTOUT
B IIPEJICTABJIEHUU BO3MOYKHOCTH YCTAHOBJIEHUS DPA3HOOOPA3HBIX CBs3eil B O0yYEHUH.
[lonarua ¢yHKIMU, KaKk TAaKOBOTO, HE CYIIECTBOBAJIO O CEMHAJIATOTO BEKa, KOIJa
mnepBoe ero omnpejenenne npeuioxkua Pene Jlekapr. Ilonstue dynkiun Jlexkapra
M3HAYAJHHO U3JI0ZKEHO Ha S3BbIKE F€OMETPHUH, U BO3SHUKJIO B CHJIY TOTO, YTO JIJIsI CO3/IaHUA
€JIMHOT0 TIOJIXOJIa K 3aBUCHUMOCTSAM BEJWYHH JPYr OT Jpyra U HX XapaKTepPUCTHKaM
MOSIBIJIACH HEOOXOIMMOCTD BHEJIPEHUS HOBOTO, 00Jiee OOIIEro MOHSATH.

Bajioro 10 lekapra ydenbie MOJIb30BAINCH (DYHKIMAMI /I OMUCAHUS PA3IMIHBIX
[MPUPOJHBIX ABJIEHUN M 3aKOHOMEDHOCTEH B TAKUX HAyKaX, KaK aCTPOHOMUS, aJXUMUs
win usnka.

Tepmun «dynknusa» (0T JgaTwHCKOTO cjioBa function — coBepiiieHue, j€710) BI€pBbIe
ynorpebun ['. Jleitbuui, ofHaKo B TO BpeMs eMy HPUJIABAJINA HECOBDEMEHHOE 3HAYEHIE,
MOHATUE (PYHKIIUU B CMBICTIE POJIM, TO €CTh BEJUYUUHBI, BBIMOTHLAIONIEH Ty WJIA HHYIO
dyukiuio. B 6ojiee coBpeMeHHOM 3HAYEHUM, KAK TEPMHUH BbIpaxKeHue «(MYyHKIUSA OT X»
crajio ynorpeonarees 1. Jleiitonunem u . Bepraynu B 1698 rosy, nocse 1ero 1. JleiiOnurr
TaKKe BBEJI IIOHATHSA «IIEPEMEHHAT» U «KOHCTAHTA>.

[Tonnoe ompesesnenne GyHKINN, CBOOOIHOE OT T'€OMETPUYUECKOIO S3bIKA, OBLIO JIAHO
yuenukom Jleitbuuiia, mpeiinapckum marematukom Morannom Bepryimm B 1718 romy.
Qyukiumeii nepeMeHHol BeqwmduHbl V. Bepmymim HazBas KOJIMYECTBO, 00pa30BaHHOE
KaKUM YTOJHO CIOCOOOM W3 3TOH IMepeMEHHOU BeJWYMHBl M HECKOJBKUX IMOCTOSHHBIX
BesimunH. Jlannoe omnpesenenne OyHKIUU MpEIIOJIarajgo Omopy He TOJIbKO Ha PabOThI
Jleitbnuna, Ho m Ha Tpyuabl Vcaaka HbpioTona, mcciemoBaBIiiiero orpoMHOe KOJIMYECTBO
Pa3HO0Opa3HbIX (DYHKIIMOHAJIBLHBIX 3aBUCUMOCTEN.
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B xnure «Bpemenne B aHaim3 OeCKOHEYHBIX», HalucaHHOW B 1748 romy, ee
aBTop, Jleonapm Dityep, moab3yercs ompenenenneMm . Bepryman, oaHako HECKOJIBKO
KOPPEKTHPYET €ero. Jitjilep Ha3biBaeT (PYHKIMEH MepeMEeHHOr0 KOJIMIEeCTBA HEKOTOPOEe
AHAJIUTUIECKOE BhIPaXKEeHNe, COCTABJICHHOE U3 JIAHHOTO IEPEMEHHOT0 KOJIMIECTBa U IUCET
(mocrostHHBIX KosimaecTB). Takum ke 00pa3oM HoHUMAJH (DYHKIUIO yIeHble-MaTeMaTHKI
Ha HPOTSKEHUU BCEr0 BOCEMHA/IIIATOIO BEKa, HECMOTPSA Ha TO, 9TO DilIep MOCTOSHHO
TpaHcGOPMUPOBAJI CBOE OIPE/IE/IEHUE U PA3BUBAJ MOHATUE (DYHKITAMN.

B knure «J/luddepennmanbuoe ncunciaenues, m3ganHoin B 1755 romy, JI. Ditmep
JlaeT HOBoe orpejiesienne GpyHKimn: «Korma HeKOTOpble KOJMYECTBa 3aBUCAT OT JIPYTHX,
TaKnUM, 00Pa30M, 9TO IIPU U3MEHEHHUH TIOC/IETHIUX U CAMU OHH II0JIBEPIrafoTCs, M3MEHEHUIO,
TO IEPBbIE HA3BIBAIOTCS (DYHKIIUSMU BTOPBIX».

[IpereprieB  psj  mpeobpasoBaHuii, caMo TOHATHE (DYHKIUKA  OTOILIO  OT
[IEPBOHAYAJILHON TeOMeTPpUIECKONl cocTaBsiionmeir u  (HaKTUIECKH OTOXKIECTBUIOCH
C aHAJIUTUIECKUM BBIPAYKEHUEM.

Nsy4denne (yHKIUOHAIBHONW JUHUNU ABJISETCS BEIYIIUM JIEMEHTOM B H3yYE€HUN
IIKOJIBHOTO ~ Kypca MaTeMaTuKd, ¢ B COBPEMEHHOW  IeJaroruvieckoii  HayKe
IJIABEHCTBYIOIIEe MecTO (DYyHKIIMOHAJIBLHON JTUHUN HE OCIIAPUBAETCS.

QyHKIMOHAIbHAS JIMHUS TIPEJICTAB/IsIeT cOO0# OJHY M3 OCHOBHBIX COJIEPIKATETbHBIX
JIMHUH TIKOJBHOTO Kypca MaTeMaTWKu. V3ydeHne ee mMeeT W MUPOBO33PEHUECKOE U
OOIIEKYIBTYPHOE 3HaYeHUe JIjIsI KarKJI0TO O00YJalolerocs. DTO OOYC/IOBJIEHO TeM, UTO
IIpH TIOMOIIH (PYHKITUU OMUCHIBAETCs OOIBITUHCTBO peabHBIX IporeccoB. Kpome Toro, B
MCTOPUM CTAHOBJIEHHMSI MATEMATUKM, KaK HAYKH, IIOSIBJIEHIE HOBBIX BUJIOB (DYHKIUI MM
YTOYHEHUS CAMOTO TepMUHA «(DYHKIHMA», KaK IIPABUJIO0, OBLIO CBA3aHO C HEOOXOIUMOCTHIO
U3yYEHUs U OIKMCAHUs BHOBb OTKPBITHIX Y€/IOBEKOM 3aKOHOB ITPUPO/IbI.

Hecmorps na 1o, 4To m3ydenue (HyHKIIMOHAJILHON JIMHUM HAYMHAETCS Ha CEIbMOM
rojiy oOydeHus, cama 10 cebe (yHKIMOHAIbHAS JIMHUS OTKPBIBACTCH JICTAM eIle B
HaYaJbHOM IIKOJIE, TO €CTh, K CEJIbMOMY KJaccy PeOEHOK MMeeT JOCTATOYHBIA OIBIT
paboThl ¢ PA3JIMIHBIMUA 3aBUCUMOCTIMU. B YaCTHOCTH, KaKJblii MOXKET PacCIUTaTh,
OBICTPO MJIM MEJJIEHHO CJeAyeT MJITH B IIKOJIY, 9TOObI HE OI03JaTh K HA3HATEHHOMY
BPEMEHN.
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Yro uzyuator B 7 kiaacce ([Iporpamma 2017 1)

JINHENHBIE YPABHEHI .
YN CJIOBBIE HEPABEHCTBA I X CBONCTBA.
JINMHEVHBLIE HEPABEHCTBA. JIMHENHASI ®YHKIINS (34 q)

JluneliHOe ypaBHEHHUE C OJJHOM [lepeMeHHOil (Hen3BeCcTHO ). PaBHOCHIbHBIE yDABHEHMUSI.
Pertenvie sinHeiiHbIX ypaBHEHNUiT ¢ OJHON MepeMeHHOI (Hen3BeCTHOI).

YucioBble HEpaBeHCTBA U X cBolicTBa. CTporue m HecTporue HepaseHcTna. JlBoiinbie
HEpaBEHCTBA.

[IpuMenenure YUC/IOBBIX HEPABEHCTB K OIEHKE CYMMbBI, PA3HOCTU, NPOU3BEJICHUS U
YaCTHOTO BbIpaxkeHuit. OIeHKa 9UCI0BOIO BBIPAYKEHUSI.

JluneitnHoe HepaBeHCTBO ¢ OJHOI IepeMeHHO (Hem3BecTHOIT). PaBHOCHIbHBIE
HepaBeHCTBa. Perienne JIMHEHBIX HEPABEHCTB € OJIHOI TIePEeMEHHOM (HEeM3BECTHOI ).

Jlumneiinoe ypaBHEHHE C OJHOW IepeMeHHOIl (HeM3BeCTHOI) KaK MaTeMaTHIecKast
MOJIC/Th OIMCAHUS PEAJTHHBIX ITPOIECCOB.

*Jlunetinve YpasHEHUSs U HEPABEHCMEA, COOEPHCAULUE BUPAHCEHUA NO00 ZHAKOM
MOOYAA.

[Honsgrune dyuknuu. OO6sacTh olpejie/ieHnss U MHOXKECTBO 3HAYeHWUI (QYHKIIUN.
Criocobnr 3ajanust ¢yuxnun. Hynnm GyHKIUM, [MOJI0KUTE/NIbHBIE W OTPUNATETbHBIE
snadenusd pyakiuu. ['paduk dyukiuu. JIuneitnas dynknusa u ee cpoiictBa. ['pacduk
JIMHEWHOW (QyHKIUU. YTIJI0BOW KodddunmenT mpsamoii. Bzaumnoe pacrosioxkenne
rpaduKoB JIMHEHHBIX (DYHKITUIL.

[IpakTruKO-OpHEeHTUPOBAHHDIE 3aJIa9M, 33Ia9U C MEXKIIPEJIMETHBIM COJIEPKAHUEM, UX
perenue.
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OcHoBHBIE TpeOOBaHUS K pPe3yjIbTaTaM yYeOHOIl JeATEIbHOCTH YYIallXCs

VYyainuecs: JOJIXKHBI:

NPABUABHO YNOMPEOAANL MEPMUHDBL U UCTLOAB30BAMD NOHAMUS:
® JIMHEIHOE YpaBHEHUE;

® DABHOCUJIbHBIE YPaBHEHUSI;

® YNCJIOBbIE HEPABEHCTBA; 3HAKU HEPABEHCTB; CTPOTUE U HECTPOI'ME HEPABCHCTBA;

® JIMHETHOE HEPABEHCTBO;

® DABHOCU/IbHBIE HEPABEHCTBA;

e (dyHKIuA, aprymeHT GYHKIUU; 3Ha4YeHHe QyHKIUH;, 00JIacTh OIpeJIe/eHns
GYHKINMT; MHOXKECTBO 3HadeHUil (pyHKIu; rpaduk GyHKINH;

e JIMHEHAs PYHKIA; YIJIOBOH KOI(DMDUIIMEHT TTPAMOIT;

® Hy/In (DYHKIUH; TTOJIOKUTE/IbHBIE U OTPUIATE/IbHbIC 3HAUEHUS (DYHKITIH;

3Hamo:

® CBOICTBaA YMUCJIOBBIX HEPABEHCTB; ‘

Hauano |

® CMBICJI TPEOOBAHUI: «PEIIUTh YPABHEHUEY ; «PEIIUTH HEPABEHCTBOY ;

® AJITOPUTMBI TIOCTPOEHUs rpaduKa JTHHEHHON (DyHKITUH; ‘ Copepxanme |
® CII0COOBI 3aaHns (PYHKIINN;
Yymemas: ‘ N ” d |

® DElIaTb JIMHEHBIE YpaBHEHUA WU YPaBHEHUA, CBOAAIINECA K HHUM;]

® JIOKa3bIBAaTb CBOMCTBA YMCJIOBBIX HEPaBEHCTB;

® I[IDUMEHATHL CBOMCTBA YMCIOBLIX HEPaBEHCTB JJId JI0Ka3aTeJIbCTBA HEPABEHCTB,
OIICHKM 3HaYCHUI BBIPAXKCHUI, CDABHEHUA 3HAYCHUN BbIPaXKCHU;
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® pelaTh JIMHEeITHbIe HEPABEHCTBA, \ Hazaa |
® 3AINCHIBATH PEIIEHUs JIMHEIHBIX HEPABEHCTB € TIOMOIIBIO 3HAKOB HEPABEHCTB;
o o ‘ Ha Becb skpaH |
® CTPOUTH IrpadUKM JIMHEHHBIX (DYHKITHIT;
. = .
WCCJIeI0BaTh JINHENHbIE (DYHKITIN; ‘ P |
® OIPEJIETIATh B3AMMHOE PACIOIOKEHNEe IpadUKOB JIMHEHHBIX (DYHKITNIA;



® JICIIOJIb30BATh JIMHENHbIE YDaBHEHUS U HEPABEHCTBA KaK MaTeMaTUYeCKUe MOJIeJIN
IIpY PEIIEeHNN 33,/1a4;

® IICIIOTb30BaTh CBOMCTBA JIMHENHON (DYHKIMU 11 ONMUCAHUS PeaIbHBIX IIPOIECCOB;

e Dpemarh [IPAKTUKO-OPHEHTUPOBAHHBIE 3aJladd, 3aJa9dl C MeKIIPeIMeTHBIM
coJlepyKaHreM, aHAJU3UPOBATh U UCCJIE/IOBATH TIOJIYYeHHbIE PE3YJIbTATHI.

Brenenune ¢pyHknnoHaqbHON JIMHUM HA YPOKAX ajreOphbl MO3BOJISIET O0YYAIOMIMMCS
0000IIUTH TIPEJICTABICHUS O 3aBUCUMOCTSIX, TIOJTYYeHHbIE B TIOBCETHEBHON YKU3HU U B XOJIE
U3yYEHUs JIPDYTUX ITKOJBHBIX KYypcoB. MOXKHO cKa3aTh, YTO n3ydeHne GpyHKIIMOHAILHON
JINHIAW J]aeT BO3MOYKHOCTBH OOYHIAIONIIMC HAayINThCs MBICIATH B TEDMUHAX [T€PEMEHHBIX
7 3aBUCHUMOCTE}, U pa3BUBAET y HUX IIPeJICTABIEHNE O B3AMMHOI 3aBUCUMOCTH ITPOIIECCOB
U SIBJIEHUI B OKPY2KAIOIIEM MUPE, 9TO ChII'PAeT OTPOMHYIO POJIb B CTAHOBJIEHUHU Y PEOEHKA
CUCTEMHOT'O MBIIIIEHUS.

HeobxommMo y4unuThIBaTH OCHOBHBIE TPUHIIAITBI, KOTOPBIX CJIEJYET MPUICPKUBATHCS
B X0Jie n3yveHus (pyHKIMOHAIbHON juHun B mKose. Cpean hyHIaMEHTATBHBIX U3 HUX
MOXKHO BBIJIETUTD CJIETYIOIIIIE:

e Orpazkenue siBJIEHUI PeasIbHON JIeHCTBUTEIHLHOCTA HEIOCPEJICTBEHHO U KOHKPETHO.
Jlannas 1eab He peaju3yeTrcd CO CTOJIb 3HAYUTEJIbHBIM YCIEXOM IPU U3YyYEeHUU
WHOTO MaTepuaja, KpoMe W3ydeHnd (QYyHKIMOHAJIbHON 3aBucuMoctu. V3ydenwne
P YHKITMOHAIBHOM JIMHUY JIOJIZKHO OBITH BHICTPOEHO TaKUM 00pa30M, 9TOOBI 00y IaloNIniics
MIOCTOSHHO BCTPEYAJICA C PA3HBIMU NPUMEHEeHUsIMU (DYHKIIMOHAJIBHON 3aBUCHMOCTH, KaK
B Bujie pOpMyJI, TAK U B BUJie T'padUKOB U JuArpaMM, COCTABJIEHUE U WHTEPIPETAII
KOTOPBIX IIPEJIIIOJIaraeT OnpeeéHHOe (DYHKITMOHAIBHOE MbIIIICHHE.

e Bomomenne dYepT COBPEMEHHOI'O MATEMaTUYECKOTO MblnuieHud. llongarue
PYHKIIMOHAIBLHOM JIMHUKM, KaK HU OJHO JIpDyroe MaTeMaTU4decKoe IOHATHE IIpUydaeT
JleTeil K OCMBICTIEHWIO BEJIMYWH B UX U3MEHSEMOCTH M B3anmMOCBa3u. MoKHO cKa3aTh,
YTO n3ydeHne PyHKIUOHAJIHHON JIMHUU CIOCOOCTBYET YCBOEHUIO OOYYAIONIUMUCH OCHOB
JIMAJIEKTUIECKOTIO MUPOBO33PEHUS W CUCTEMHOTO MBIIIIEHUS.

e DBme/penne OCHOBOIOJIATAIONIETO MOHATHA BBICIICH MaTeMaTUKd — TOHATUSA
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dyukiuu. B cuny Toro, uro dyHKIMOHAIBHAS JUHUS TPUCYTCTBYET U HA MOCTIIKOJIHHBIX
sranax o0y4eHuns, KaueCTBO MOJAIOTOBKHU O0YYaIONIMXCS B IITKOJIE K YCBOEHUIO MATEMATUKN
BBICIIIEH TITKOJIBI BO MHOI'OM 3aBHCHT OT TOTO, HACKOJBKO TBEPJO U TOJHO HU3YYEHA
dyHKIIMOHATIbHAS JIMHAS.

e llcrnospb3oBanne MOHATHS (DYHKIIMM B PEAJHHOU JKU3HH, & TaKyKe IPHU pereHun
MHOTHX 33184, HENIOCPEJICTBEHHO HE CBA3AHHBIX C MOHATHEM (DYHKIIMH U HE BKJIIOYEHHBIX
B Kypc MareMaruku. Vaes GyHKIUT 9acTO UCHOJIB3YETCS B T€OMEeTpUn, (PUu3nKe, XUMUAN
1 OMOJIOTUN.

Taxum obpazom, nzydenue GyHKIMOHATHLHON JIMHUU B TITKOJIE IIPEJICTaBIIIET COOOi He
TOJIBKO OJIHY M3 BasKHEUINNX 3aJ/1a4 IIPEroJIlaBaHusd MaTeMATUKHA B ITKOJIE, HO U SABJIAETCHA
CPeJICTBOM, MO3BOJISIIONIIM CBA3ATh €JIMHCTBEHHOU wmjeeil mjin (HOPMYJION pasImIHbe
KyPChI MAaTEMATUKU & TaKXKe, YCTAHOBUTH CBA3b C JPYTHMHU HAYKAMH.

Tpagunuonno, mpu nzydennn (GyHKINOHATBLHON JMHUU, BBIJEISETCH JIBE MOJISAPHBIE
METO/IMIECKIE TPAKTOBKY MOHATUS (DYHKINY U (DYHKITHOHATHLHO JINHUN: T€eHETUYeCKast
U JIOTUYECKAs.

l'eneTuyeckasi wHTepnperanusi MOHATUS (DYHKIUKA IPEJIIoJaraeT OCBOECHUE
OCHOBHBIX Y€PT, BOIIEIINX B MOHATHE (DYHKIMH IO CEPEIUHDbI JICBATHAIATOIO BEKA.
KirfoueBbIME TOHATHSAME, WCIOIB3YEMBIMUA IPU TE€HETUYECKOH TPAKTOBKE, SBJIAIOTCS
nepeMeHHasl BeJIUYnHa, (OpMyJia, BbIpakalolias OJHY IepPeMEHHYIO dYepe3 JIpyTHe,
dyHKIIMOHAIbHAS 3aBUCUMOCTD IIEPEMEHHBIX BEJIMYWH, JIEKAPTOBA CHUCTEMa KOOPJIUHAT
Ha, TIJIOCKOCTH.

OcHOBHBIE JIOCTOMHCTBA T€HETHIECKOW TPAKTOBKH COCTOST B TOM, YTO B JIAHHOM
IIO/IXO0JIE MOIEPKHYT JUHAMUYECKU XapaKTep MOHATHs (DYHKITNMOHAJILHO 3aBUCUMOCTH,
BBISIBJISETCS MOJIETBHBIN acleKT (MYHKIMN [PU M3YYEeHUU SBJIEHWil npupomabl. B cuiry
TOro, 9TO OOJBIMUHCTBO (DYHKIWI MPU JAHHOM IIOJIXOJIE BBIPAYKAIOTCH TaOJIMYHO WJIN
AHAJTUTUYIECKHU, TeHEeTUIECKas TPAKTOBKA BeCbMa JIOTUYHO YBA3aHA C MHBIMY 3JIEMEHTaMU
COJIEP2KAHNS Kypca ajredphl.

[loMrMO  TIEPEYUCTIEHHBIX  MOJIOZKUTEJBHBIX ~ YepT  TIeHeTHYecKas TPAKTOBKA
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HOHATUS (PYHKIIUU COJEPXKUT PsJi OrPAHUIUTETBHBIX 3JEMEHTOB, OTPHUIATEIHLHO
CKA3bIBAIONINXCA HA TMPOIECCe OCBOCHUS (DYHKITMOHAJBHON JIMHUH OOYYaIONTUMUCS.
OHUM U3 CYIMIECTBEHHBIX MHUHYCOB TE€HETUYIECKONH TPAKTOBKH SIBJISIETCS TOT (DaKT,
YTO TepeMeHHash IPU TAKOM TIOJXO/e, KaK MPaBUJIO, MPEJCTABIISAETCH BETUIUHONM,
npoOerarorieil HEMPEPBIBHBIN psiJT YHCJIOBBIX 3HAYEHUN. DTO MPUBOJAUT K TOMY, HUTO
3a4YaCTYIO B 3HAUUTE/ILHOW CTEIeH! MOHATHE (PYHKIIUU [IPU U3y IEHUU CBI3BIBACTCS JIUIID
C YUCIOBBIMU (DYHKITUSIMU OTHOT'O YUCJIOBOIO apryMeHTa. J[jist Toro, 9To0bl HUBE/IUPOBATH
9TOT HEJOCTAaTOK, B O6y‘{eHI/II/I HeO6XO,ZLI/H\lO IIOCTOAHHO BBIXOJUTL 3a IIpeIaeJsIbl
[IEPBOHAYAJIHHOIO OIUCAHWS apryMeHTa, WCIOIb3ysd W pa3BuBas (DYHKIMOHAJIbHBIE
[IPEJICTABIICHUS.

Jlornydeckasi TpaKTOBKA B U3yUYEHUU MTOHATUS (DYHKIIUU [IPEJIIIOIaraeT IOCTPOCHHE
oOyueHns (PYHKIIMOHAIBHBIM IIPEJCTABICHUAM Ha OCHOBE METOIUYIECKOrO aHAJII3a
HOHATUS (PyHKIUU. AHaJIM3 MOHATUS (PYHKIUUA IPU JIOTHIECKOM IIOJXOJIE IIPOXOJUT B
pPaMKaXxX ITOHATHA aﬂre6pa1/1quK0171 CHUCTEMBI.

HpI/I JIOTUYECKOI TPpaKTOBKeE CbYHKHI/IH BBICTYIIQ€T B BUIE CHGHI/I(bI/I‘{eCKOI‘O OTHOIIICHM A
MeXKAy JABYyMd MHOXKeCTBaMU, VYIOBJIETBOPAIOIIEI'O  YCJIOBUIO (byHKL[HOHaJIbHOCTH.
HagaasabiM 3Tamom n3y4deHusd beHKHI/IOHaHbHOﬁ JIMHUMW, IIPpKW JIOTUYIECKOM IIO/IXO/IE,
CTaAHOBUTCA BBLIBO/I ITIOHATHA (byHKHI/II/I U3 IIOHATHNA OTHOIICHUA.

[TomoKuTE/IHEHOM CTOPOHON JAHHOW TPAKTOBKHU ABJISETCS TO, UTO IPHU JIOTUIECKOM
MIOJIXOJIE CYIIECTBYET HEOOXOIMMOCTH WJITIOCTPUPOBATH MOHATHE (DYHKIIUU IIPHU HTOMOIIH
Pa3HOOOPA3HBIX CPEJCTB, YTO B 3HAYUTEIBHON CTeleHu oOoramaeT s3bIK IMKOJILHOM
MareMaTuku. Kpome Tabuil u hopMysi, B JJOTHICCKOM IIOJIXOJIC UCHOJIB3YETCS 3a/IaHie
GYHKIIMU CTpe/IKaMU, MEepedrceHueM Iap, MPUMEHSeTCd He TOJbKO YHCJIOBOW, HO U
reoMeTpuIecKuii Marepuasi. [eoMeTpudeckne mpeoOpPa3oBaHusl PA3JIUIHOIO POJia IPU
JIOTUYIECKOM IIOJIX0J/IE TaKKe BO3MOXKHO paccMaTpuBaTh Kak (yHKnio. (OCHOBHBIE
JIOCTOMHCTBA JIOTUYECKON TPAKTOBKHU IMPHU U3YYEHUH (PYHKINOHAJIBLHON JIMHUH — 3TO
0000ITEHHOCTh BOBHUKAIOIIETO MOHATHS (DYHKITUU U BBITEKAIOIINE U3 HEI'O BO3MOXKHOCTH
YCTAHOBJICHUS B3aMMOCBA3€il B OOYYeHUN MaTeMaTUKE.
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[Ipu sTOM, HpHM JIOTMIECKON TPaKTOBKE BbIpabOTaHHOE 00IIee MOHATHE (OYHKIINN
OKa3bIBAETCS CBSI3AHHBIM C IUCJOBBIMU (DYHKIUSIMHU OJHOTO YHCJIOBOI'O apryMeHTa, TO
€CTh C TOM Ke caMOil 00J1aCThIO, B KOTOPO# OHO (hDOPMUPYETCS TP MeHETHIECKOM ITO/IXO0JIE,
HO C NPUJIOKEHUEM MEHDBIIUX YCUJIUi, HEYKETU B JIOTHICCKOM.

HezaBucumo or BBIOpAHHOIO MO/X0/Ia B U3YUYeHUN (DYHKITUOHATHHON JTMHUHU CJIEIYET
YYIUTBIBATH MHOTOKOMITOHEHTHOCTH JIAHHOTO TOHSTHS, U (DOPMHUPOBATH Y OOYIaIOIIIXCS
IIpEeJICTaBJICHUE O CUCTEME STUX KOMIIOHEHTOB. B caMoM 00ITieM CMBIC/IE B CUCTEMY BXOJISAT
cJIeayrolnue KOMIIOHEHTHI:

e Kowmiiieke mpejicraBiieHnit 0 (yHKITHOHATHHON 3aBUCUMOCTY TIEPEMEHHBIX BEJTUIUH
B SIBJIEHUSIX W IIPOTECCAX PEeAbHON KU3HU U B TOYHBIX HAyKax.

e [lonnmanne PYHKIUN KaK COOTBETCTBHS.

o [lonmmanme rpadukoB QGYHKIMA, KaK OCHOBbI TI'PAMUUECKOrO IIPEICTaB/ICHUA
3aBUCUMOCTEH.

e Kowmruieke crmocoboB BbIYuCI€HNsT 3HAYEHUH (DYHKITNIA.

Ha ocHoBaHum BBINIEN3/IOKEHHOIO MOYKHO CKa3aTbh, UTO IPU U3YUECHUU MOHSTHS
QYyHKIIMOHAIBHON JIMHUM TEHEeTWYEeCKUN II0/IXO0JT OKA3bIBAETCS HEJIOCTATOYHBIM JIJIsi
OCBOEHUS 00YIAOIIUMUCH (DYHKIUN KaK 000OIIEHHOIO IIOHATHS, a JOTHIecKas TPaKTOBKa
00HAPYKUBAET HEKOTOPYIO M3OBITOUYHOCTh. OHAKO ITH Pa3Jndnsi He 0COOEHHO BJIUSIIOT
Ha IIPOIeCC OCBOeHUs (DYHKITMOHAIHHOM JIMHUU U HE MEHSAIOT CBOMCTB ee IMOHSITHS, TaK KaK
B JIaJIbHEHIIeM ee U3y9IeHHN OHM ITOCTEIIeHHO cTupatoTcd. VcuesnoBenne 3TuxX pas3andnii
00yCJIOBJIEHO TEM, YTO B KypcaxX ajreOpbl U3ydaeTcd He caMo IOoHATue (OYHKINH,
a KOHKDETHO 3aJlaHHble (DYHKIIMH U KJAcChl (DYHKIWI, a TakyKe WX MPUIOKEHUS B
MeTalpeIMeTHON 00JIaCTH.

N3 IIporpammabr:

Nsyuenne maremaruku Ha emopom smane (VII-IX kmaccel) nampasieno Ha
3HAKOMCTBO y4YalllUXCs C JACHCTBUTE/JLHBIME YHUCJIaMU, HU3yUYeHHEe WPPAIMOHAIbHBIX
U HEKOTOPBIX TPAHCIEHJEHTHbIX (HA MpPUMEpe TPUTOHOMETPUYECKNX) BbIPAaKEHNIl,
ypPaBHEHWII U HEPABEHCTB, OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIWI, CHCTEMATUICCKOE
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ux cBoiictB u otnomenuit. Ilpm wuzyuenun
MHOTOYJIEHOB ¥  PAIlMOHAJILHBIX Jpo0eil  (hOpMUPYIOTCA YMEHHS OCYIIECTBIISATH
TOXKJIECTBCHHDBIC HpeO6paBOBaHI/IH. OCHOBHBH\/I IIOJXOA0M K PEImIeHnI0 TEKCTOBBIX
3aJ1a9 CTAHOBUTCS WCIIOJIH30BAHNE MATEMATHYECKUX MOJIeJeil: ypaBHEHUI, HEPABEHCTB,
UX CHCTEM.

B yuebnom nipesvere «MaremaTukay 1mpu ero n3ydeHnn Ha BTOPOM M TPETHEM dTalax
BbBIJIC/IACTCA JBa KOMIIOHEHTA: a.HFe6paI/I‘—IeCKI/IIU/I n FeOMeTpI/I‘IeCKI/IIU/I.

Comep:xxanne anzebpauvecrozo xomnonenma VII—IX kipaccoB npemycmarpuBaer
3HAKOMCTBO C TOHATHSIME WPPAIMOHATBLHOTO W JeHCTBUTEIHLHOTO dHces. DBBesenme
UPPAIMOHAIBHBIX YUCEJ MOTUBHUDPYETCH HEJIOCTATOYHOCTHIO PAIMOHAIBHBIX HHCEs JIJIs
peIlleHrsT HEKOTOPLIX MaTeMATHYeCKUX 3aJlad. 3JeCh CUCTEMATU3UPYIOTCA 3HAHUS
YUAIUXCS O BBIPAYKEHUAX U (hOPMyJIax; U3yUAIOTCI TOXKIECTBA, (POPMUPYIOTCS HABBIKH
TOXKJIECTBEHHBIX IIPeoOpa30BaHuUii; paccMaTPUBAIOTCS PAIMOHAJIbHBIE BBIDAYKEHUS U
JeUCTBUA HaJ, HUMH; M3y4alOTCd KBAJIPATHBI TpeXWIeH, KBaJIpaTHble KOPHU W WX
CBOIICTBa, KODHU CTEIEHU II; CBOWCTBA YHCJIOBBIX HEPABEHCTB; KBaJpATHbIE YPaBHEHUS;
JINHEHHbIE W KBaJpaTHbIE HEPABEHCTBA; CUCTEMbI yYPABHEHUI C JIByMs IePEMEHHBIMU
[IEPBOIl CTEIeHN; CUCTEMBI YPABHEHUI C JIBYMsI IEPEMEHHBIME, CBOSINNIECS K YPABHEHUSIM
[IEpBOIl WMJIM BTOPOI cTeleHn; apudMeTudeckasi U T'eOMeTpUYecKas ITPOrPECCUN;
HeKOoTOpble (yHKIuM, ux rpacdpukm u cBoiictBa (06JIaCTH oOUpeeseHNs,
MHOX>KeCTBO (00JiacTh) 3HAYEHUiA, HYJIM, IPOMEXKYTKHA 3HAKOIOCTOSHCTBA,
BO3pacranue, yobiBaHue, HauboJIbIllee U HAMMEHbIIIee 3HAYEHNS ).

u3ydeHne TeoMeTpUYIeckKux Guryp,
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IX kaacc
Anrebpanyeckuii KOMIIOHEHT
(2,5 1 B HEzEIO, Beero 87 )

DyHKIN

Oynukims. ObacTs onpejiesieHnss U MHOXKeCTBO (06s1acTh) 3HaYCHH GYHKIUH.
Crocobnr 3ajanus dyuknun. ['pacduk dyuxknun. Bospacranue n ybbiBanue QyHKIINN.
Haubosbiiee u wnammenbiniee 3uadenuss ¢yuknun. Hymun dyskmun. [IpomerxyTkn
3HAKOIOCTOSHCTBA, (DYHKITIH.

QyHKIUN Yy = %, y = 2, y = \/Z, uxX cBoiicTBa u rpacduK.

OCHOBHBIE TPEBOBAHIA K PE3Y/IBTATAM VUEBHON JEATEILHOCTHU
VUAIITNXCST

Yuaruecs J0JJIXKHBI:

3HAMD MEPMUHDBL U NPABUABHO UCTLOABI0BAMD NOHAMUSA:

dyukius; apryment dbyHKInm; 3Hadenne yHKIun; 00J1acTb onpeieaeHus QyHKINT;
MHO2KeCTBO (06s1acTh) 3HaueHuil GyHKIwn, rpaduk (QYHKIUA; YETHOCTh ¥ HEYETHOCTDH
dyuKIMN; HanboIbIllee U HaUMEeHbITee 3HaUeHUsT (DYHKITUN; HYIU (PYHKITINH; TTPOMEYKYTOK
BO3pacTaHus (PyHKINN, IMPOMEKYTOK yObIBaHUS (PYHKIINN; TPOMEKYTOK BO3PACTAHMS
dyHKIINN, TPOMEKYTOK YOBIBaHUS (DYHKITUU, TPOMEKYTOK 3HAKOTIOCTOSTHCTBA;

3Hamdw: cBoiicTBa PYHKINN ¢y = f, =g — Vi

YMEMDB: HAXOIUTH O0JACTH Olpejie/ieHus (MYHKINUUA, ONPEIIATh 10 TIpaduKy
dyHKINHU ee CcBOICTBA;

crpouts rpadukn y = £y =13, y = \/z.
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X KJacc
COAEPXKAHUE YYEBHOTI' O ITPEIMETA
140 u (4 9 B HemeIIO)
Arebpamdecknii KOMIIOHEHT — 84 1
l'eomerpudaeckuit KommoneHT — 56 9

OYHKIIUS (15 u)

Oyukiust  gucaoBoro aprymenta. CpoiicrBa  dyHKnuu (001acTh  OnpeiesieHus,
MHOXKECTBO 3HAdYeHUi, Hyau (YHKIUA, TPOMEKYTKH 3HAKOIOCTOSHCTBA (DYHKIINH,
YEeTHOCTb U HEUYETHOCTD, IIEPUOIMIHOCTD, BO3PACTAHNE U YObIBAHUE, TOYKH MaKCUMyMa, i
MHUHAMYMa, MaKCUMyM W MIHUMYM, HanOOJIbIllee U HAaWMeHbIllee 3HAUeHNs (PYHKIINN Ha

POMEXKYTKE).
[TocTrpoenne rpacdukoB pyHKIHL:
B — () +D, a,bcR;
y=kf(z), k>0, ke€R,
y=—f(z)

¢ TIOMOIIIbI0 TpeobpasoBanus rpaduka dyskmn y = f(x).
Beckoneuno yObiBaromas reoMeTpudeckast Iporpeccus Kak (PyHKINsS HATYPaIbHOI'O
aprymenTa. CymMmma 4j1eHOB GECKOHEUHO yOBIBAIOMIEH TeOMeTPUIECKOl IIPOrPECCU.

OcHoBHBIE TPpEOOBaHUS K Pe3yIbTaTaM yYeOHOI JeATeIbHOCTH YYIaIlUXCs

Yyaiuecs JOJIXKHBI:

UMEMb NPEICNABAEHUE O NOHAMUAL: (DYHKIMS IUCIOBOIO apryMeHTa, OD€CKOHETHO
yOBIBAIOIIAsl TEOMETPUYIECKas MPOrpeccus Kak (PYHKIMS HATYpaJIbHOIO apryMeHTa;

3HAMD MEPMUHDL U NPABUALHO NPUMEHAMD NOHAMUA: O0DJACTH OIPeIe/IeHHsI,
MHOKECTBO 3HadYeHUil, HYIM (PYHKIUH, TPOMEXKYTKHA 3HAKOIOCTOSIHCTBA, YETHOCTb U
HEYETHOCTD, IEPUOJIMIHOCTh W HAMMEHBIINNA ITOJIOXKUTEIbHBIN TI€PHOJI, BO3pacTaHue
U yObIBaHHE, TOYKNM MaKCUMyMa W MHUHHUMYyMa, MAKCUMyM U MHUHUMYM (QYHKIUH,

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

CtpaHuya 266 uns 389|

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




HanboJIbIllee U HAWMEHbIlee 3HadeHUus OYHKIUU Ha [TPOMEXKYTKe, OECKOHETHO
yOBIBaOIasi TeOMETPUIECKAasl IIPOIPECCUS;

ymems:

® HAXO/IWUTh 00JIACTDH OIpe/IeJIEeHNs U MHOXKECTBO 3HAUYeHNN (DYHKITNHN, HYJIN DYHKIIH,
MIPOMEXKYTKHN 3HAKOIIOCTOSTHCTBA, HAMMEHBIIUN TOJIOKUTEIbHBIN TIePUOJ, TPOMEXKYTKH
BO3pacTaHus W yObIBAHWS, TOYKM MAKCHUMyMa U MUHUMYMa, MaKCUMyM W MUHUMYM
dyukiuu, nHambosbIllee U HaUMEHbIee 3HAYeHWs (QYHKIUN Ha [OTPOMEKYTKE IO
AHAJIUTUIECKOMY 3aJIaHUI0 (DYHKIIUK U TI0 rpaduKy HyHKINU;

® HAXOJUTH CyMMY YJI€HOB OECKOHEYHO yOBIBAIOIIEil TreOMEeTPIUIECKOI MTPOTPECCU;

® 1iCCIIe/IOBATh (PYHKIIMIO HA YETHOCTb U HEYETHOCTH 10 aHAJUTHIECKOMY 33 IaHIIO
dyHKIMT U 110 rpaduKy PyHKIUH;

® BLIIIOJTHATH MOCTPOeHNe rpadukos OyHKITHI:

BN — f(z)£b, a,b€ER;
i) k>0, keR,
y=—f(z)

C TIOMOIIBIO ITpeobpazoBanus rpaduka Gyuknun y = f(z).
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TPUTOHOMETPU A (40 q)

I'pagycnas u pajmaHHas Mepa MPOM3BOJBHOIO yrjia. HJIMHUYIHAS OKPYKHOCTb.
Omnpegiesierne cunyca, KOCHHYCa, TAHI'€HCA, KOTAHI'CHCA TTPOU3BOJILHOTO YIJIA.

CooTHoIeHUST MEYXKTy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHIE€HCOM OJHOI'O M TOTO
JKe yrjia (TPUrOHOMETPHUIECKIE TOXKIECTBA).

Tpuronomerpudeckre HyHKIIUN IUCTOBOTO aprymenTa. VIX cBolicTBa u rpadukiu.

Apkcunyc, apKKOCUHYC, ADKTAHI'€HC U aPKKOTAHTEHC YUCJIA.

[Ipocreiine TpuronomeTpuydeckne ypaBHEHHsl Sinx—a, cosx—a, tgx—a, ctgx—a u
YPaBHEHWS, CBOJIATINECS K IIPOCTEHTITIM.

@opMyJIbl TPUBEJIEHUs], CYMMbI M Pa3HOCTU apryMEHTOB, JIBOIHOIO apryMeHTa,
[IpeodPa30BaHUsd CYMMbI U PA3HOCTH TPUTOHOMETPUUIECKUX (DYHKIININ B IIPOU3BEICHUE.

OcHoBHBIE TPEOOBaHUs K Pe3yJIbTaTaM y4YeOHO! JeATeJIbHOCTH YYalluXCs

Yuamuecss qOI>KHBI:

3HAMD MEPMUHBL U NPLEUAGHO NPUMEHAMSL NOHAMUA! €IUHUYHAS OKPYKHOCTD,
CUHYC, KOCHUHYC, TaHI'€HC, KOTAHI'€HC IPOU3BOJILHOIO VIJIa; TPUTOHOMETPUIECKUE
GYHKIINN 9HCIOBOTO apryMeHTa; apKCUHYC, apKKOCHHYC, apKTAHI€HC U apKKOTAHTEHC
YUCTIA;

3HAMD:

® CBOIICTBA TPUTOHOMETPUIECKNX (PYHKIIUI THCIOBOTO apryMeHTa;

®  TDPHUIOHOMETPHYECKHE  TOXKJIEeCTBA;  (DOPMYJIbl  NPUBEJEHUS, CYMMBI U
Pa3HOCTH ApryMEHTOB, JIBOMHOIO apryMeHTa, IIPeoOpa3oBaHUsl CYMMBI W Pa3HOCTH
TPUTOHOMETPUYECKUX (DYHKITUI B IIPOU3BE/ICHUE;

® JKC/IOBblC 3HAYCHUS BbIpazkeHmil sinx, cosx npu X, pasuom 0, %, T, %, 5, T, 37”, 2w
u tgx, ctgx g STEX yriaoB (B ciydae CyIIECTBOBAHUS STHX 3HAYEHUiT); 3HAYEHMUSI
R

BBIpasKeHNUII arcsina n arccosa mpu a, pasaom 0, + , =1, m BeIpazKenwuit arctga

u arcctga nipu a, pasaom 0, i‘/?g, +1, :I:\/g;
e (hOpPMYJIbI PEIIeHHST ITPOCTERIIINX TPUTOHOMETPUIECKIX YPaBHEHUIT;
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YMEMb:

® [I€PEBOJIUTH I'PATYCHYIO MEPY YIJVIOB B paJIMaHHyIO0 U HA0OOPOT;

® CTPOUTL yIVIbl [0 UX 3aJaHHON I'pa/lyCHON WMaM paJMaHHON Mepe; HCI0JIb30BaTh
€IUHUYHYIO OKPYXKHOCTBL JIJId HaXOXKJICHUS 3HAYCHUN CHUHYCa W KOCUHYCA 3a/aHHbIX
YIVIOB; CTPOUTH YIVIBI 110 33JaHHOMY 3HaYEHUIO X CUHYCa, KOCUHYCA, TAHICHCA;

® HAaXOJUTh YNCJIOBbIE 3HAYCHUA TPUTOHOMETPUYECKUX BBIPaXKCHUH, HCIOJIL3Yd
3HAYEHUS] TPUTOHOMETPUIECKUX (DYHKIIUNA U COOTBETCTBYIOMNX (POPMY.I;

® BLINIOJIHATH TOXKJIECTBEHHbBIE TTPEOOPA30BaHUs TPUTOHOMETPUYECKUX BBIPAYKEHUI C
ITOMOIIBIO TPUTOHOMETPUIECKIX (POPMYJT;

e cTpouThb TpadUKM TPUTOHOMETPUYECKHX MOYHKIUMH ©W NTPUMEHATH CBOICTBA
pymKpri;

pewamds: MPOCTEHIINe TPUNOHOMETPUYECKNEe yPaBHEHUS U yPaBHEHUdA, CBOLAAIIACCH
K HAM (METOJaMU Da3JIoKeHHsl Ha MHOXKHUTENH, 3aMeHbl [EePEMEeHHOiT), OHOPOIHBIE
TPUTOHOMETPUYECKUE YPABHCHULA.
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CTEIIEHDb C PAIIMOHAJIBHBIM ITOKASATEJIEM.
CTEIIEHHA YA ®YHKIIUS (25 q)

Kopenb n-it crenenn s anciaa a (n > 2,n € N). Apudmerndeckuii Kopeb. OCHOBHBIE
cBOlicTBa KOpHsI n-it crenenu. [IpeobpasoBanme BbIpakKeHUil, COAEPIKAIIUX KOPHH N-ii
CTEITeHN.

Crernenb ¢ palMoOHAJIBHBIM IOKazaTejaeM. (CBOHCTBa CTelEHW C paluOHAJIHHBIM
nokazarejieM. CTerneHb ¢ JIeHCTBUTEIbHBIM [TOKA3ATEIEM.

Crenennast GyHKITHS ¢ paIMOHAIBHBIM IOKa3aTeIeM, CBOHCTBA U IpauK CTEIeHHO
dyHKIIN.

Nppanmronaabable ypaBHEHUS.

OcHoBHBbIE TpebOBaHUSA K pe3yJibTaTaM y4eOHOI JIeITeJIbHOCTH y4YallluXCs

VYyaiuecss JOJXKHBI:

UMEMB NPEICMasAeHUE O CTETIEHN C JIEHCTBUTE/THHBIM TOKA3ATEIEM;

3HAMb MEPMUHDBL U NPABUNLHO NPUMEHAMS NOHAMUA: KOPEHD N-ii CTENIEHU U3 TUCIa
a, TOKa3aTesjb CTEIEeHU KOPHs, IOJIKOPEHHOE BbIpaKeHHe, CTEleHb C PaIfMOHAIbHBIM
IoKaszaTe/ieM, CTelleHHas (PYHKIs, HPPAIMOHAIbHOE YPABHEHUE,;

3HAMD:

® OCHOBHbBIC CBOWMCTBa KOpPHA M-I CTEIIEHU, CBONCTBA CTENEHERl ¢ paluoHaJJIbHbIM
IoKa3aTejieM; CBOWCTBa W TrpaduK CTelmeHHON QYHKINT; (OPMYJbI, BbIparkKarolinue
CBOMCTBA CTENEHEN W KOpHEN N-i CTEINEeHN;

® OCHOBHBIE METOJIbI PEIIEeHUsT UPPAINOHAJBHBIX YPaBHEHU; YMETh:

® BBLIUHUC/ISITH KOPEHb N-ii CTeeH! U3 AefiCTBUTE/ILHOTO YUCIA, IIPEICTABISIIONIEr0 N-10
CTEIleHb; BBIHOCUTH MHOYKUTEIb U3-T10]] KOPHS; OIIEHNBATH 3HaYeHIe KOPHS; IIPEICTABIIATH
KOpEeHb n-ii CTENEeHW B BHUJE CTEIEHU C PAIMOHAJIBHBIM IOKa3aTeJeM W HaoOOpOT;
YIIPOIIATH BBIPAYKEHUsI, COJIEPKAIINE KOPHU U CTEIICHU C PAIMOHATILHBIM TTOKa3aTesIeM;

e CTPONTDL rpaduKN CTeIeHHbIX dbyHKmmit y = aF qa k € Z,k # 0,y = x%, PRES x%;

e pelaTh ypaBHeHUd BUJa r" = a, riae n € N, a € R; uppanuonaabHble ypaBHEHUS.
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XTI kmacc
Codepotcarue yuebnoz0 npedmema
140 u (4 9 B HemeIIO)
Arebpamdecknii KOMIIOHEHT — 84 1
l'eomerpudaeckuit KommoneHT — 56 9
OBOBIITEHUNE IIOHATUA CTEIIEHU. IIOHATUE JIOTAPU®MA
YHNCJIA (7 a)

CTeHeHb C PpaluOHaJIbHBIM ITOKa3aTeJIEM. CBOI';ICTBa cTerleHn C paliOHaJIbHBIM
nokazarejieM. CTerneHb ¢ MPPaIMOHATBLHBIM TTOKA3ATEIEM.

Omnpenenenne gorapudma ducia. OCHOBHOE JIOTapuMMIIECKOE TOXKIECTBO.

OcHoBHbIE TpebOBaHUSA K pe3yJibTaTaM y4eOHOI JIeITeJIbHOCTU ydYallluXCs

VYyaiuecss JOJIXKHBI:

3HaMb: OIpeJeJieHrne U CBOHCTBA CTEIEHH C PAIMOHAJBHBIM IOKA3ATEJIEM;
oTpejiesieHne jorapudma Iucia; OCHOBHOE JIOrapudMIIecKoe TOXKIECTBO;

yMemsb: TPUMEHATH OCHOBHOE JIOTapUMMUIECKOe TOXKIECTBO:

® JIJisl YIIPOIIEHUs BhIPAXKEHUIT;

® Il TIPEJICTABJIEHUS TIOJIOXKUTEJILHOTO YHUCJA B BUJIE CTENEHH C JIIOOBIM
IIOJIOZ2KHUTEJIbHBIM OCHOBAHHEM;

® I[IPUMEHATH IIOJy4YeHHBbICe 3HAHUA IIPA  PEIICHAW  3aJa4  IPaAKTUICCKON
HAITPABJIEHHOCTH;

® perraTh 33/[a9l ¢ TPAKTHIECKUM U MEKIIPEIMETHBIM COJEPIKAHIEM.
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ITOKA3BATEJIbHA A ®YHKIINS (20 =)

[Iporeccsl MmoKa3aTesIbHOIO POCTa M IOKasaTeJdbHOro yObiBaHUs. [lokasaresbHas
dyukmus. CpoiicTBa mokasarenbHON (hyHKIMN. Perenne 3a1a4 Ha MTpUMEHEHNE CBOICTB
ITOKa3aTeTIbHON (DYHKITUN.

[Tokazaresbuble ypaBHeHUs. Pellenne mNoKasaTeIbHBIX YPaBHEHUII Ha OCHOBAHUU
CBOMCTB MOKa3aTeJbHON (yHKiuu. Pelenne mokazaTebHBIX YpPaBHEHUN € TOMOIIBHIO
pa3joyKeHusl Ha ~ MHOXKHTEJIU, 3aMEHON  IepeMEHHOI, peleHne  OJHOPOJIHBIX
oKa3aTeIbHbIX ypaBHeHnuil. Perrenne nmokasaTembHbIX HEPABEHCTB.

OcHoBHBbIEe TpebOBaHUSA K pe3yJibTaTaM y4eOHOIl JIeITeJIbHOCTU yYallluXCs

Yuamuecss qOJI>KHBI:

3HGMDb. OIpeJieJIeHNe U CBONCTBA IOKA3aTEJIbHON (QPYHKIINU, METOJIbl PpeIleHus
IMOKA3aTebHBIX YPAaBHEHNI 1 HEPABEHCTB;

umems npedcmasaenue O TOKa3aTeabHON (DYHKINN KaK MaTeMaTUYecKOl MOJIeJn,
KOTOpasi HAaXOJUT IIMUPOKOE MPUMEHEHUE TMpPU U3YYCHUU IPOIECCOB U  ABJICHUM
OKDYZKaroIero Mupa, (pajiMoaKTHBHBIN paciaJ] BelecTsa, POCT KOJOHUH OakTepuii);

YyMems:

e CTPOUTH rpadUKN MMOKA3ATEIHLHON (PYHKIIUU C PA3IMIHBIMI OCHOBAHUSIMU;

® IIpUMEHATH CBOICTBA U TpadUKM IMOKA3aTe/JbHON (QYHKINA € Pa3THIHBIMU
OCHOBAHHUSAMU JIJIsI CPaBHEHHUS 3HAYEHUI IOKA3aTe/JbHON (DYHKIUU, I ONpPEIe/IeHUd
MHOKECTBa, 3HAYEHUI, HAMOOJIBIIIET0 U HANMEHbIIIEr0 3HAUEHU;

® DpelarTh IOoKa3aTesbHble YpaBHEHUs Ha OCHOBAHUU CBOHCTB TOKA3aTEIbHOI
yHKIINN, C TOMOIIBIO PA3JIOXKEHUsT Ha MHOYKUTEJIN, 3aMEHO 11epeMeHHOIT;

® peIaTh OJHOPOHBIE MMOKA3aTe/IbHbIE YPABHEHUST;

® pelraTh IOKA3aTeJbHbIE HEPABEHCTBA HA OCHOBAHWU CBONCTB ITOKA3aTETbHOM
GYHKIINN ¢ TOMOIIBIO PA3JIOXKEHNsT HA MHOYKUTEJH, 3aMEHO ITepeMeHHOi;

® perraTh OJIHOPOJIHBIE ITOKA3aTeIbHbIE HEPABEHCTBA,

® perraTh 33/[a9l ¢ TPAKTHIECKUM U MEKIIPEIMETHBIM COJEPIKAHIEM.
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JIOTAPUOMUYECKAA ®VYHKIINSA (30 =)

CroiicrBa JiorapudmoB: JiorapudM MTpPOU3BEIeHNs, YacTHOTO, creneru. Popmysta
repexojia OT Jiorapudma ¢ OJHUM OCHOBAHHEM K JIOTapuMMy € JPYTEM OCHOBAHUEM.
HecsaTuanbrii gorapudm.

Jlorapudmudeckas dyukius. CpoiicTBa Jiorapudmudeckoit ¢yHkiun. Permrenne
3aJia9 HA [IPUMEHEHUEe CBOWCTB JIOrapuMUIecKoi PyHKIINN.

Pemenne sorapudmMudecknx ypaBHEHUN Ha OCHOBAHUU CBOMCTB JIOTapU(MMUYIECKOM
dyuKIIMU u cBolicTB Jorapudgmos. Perrenne jorapmdmuyueckux ypaBHEHUN 3aMeHOM
nepeMeHHBIX. Perienne cucrem jorapundMImIecKnx ypaBHEHUI.

Pemrenne norapudmutieckinx HEPABEHCTB.

OcHoBHbIEe TpebOBaHUsA K pe3yJibTaTaM y4eOHOI JIeITeJIbHOCTH y4YallluXCs

VYyaiuecss JOJIXKHBI:

3Hamb: CBOWCTBa JiorapudMOB: JiorapudM TPOU3BEJCHUsI, HUACTHOI'O, CTEIEHU;
dopmyy mepexoja or Jorapudma C OJHUM OCHOBAHMEM K JiorapudMmy ¢ JIPYyTUM
OCHOBaHWEM; OIpeJeJIeHne JeCATUIHOro Jorapudma; OIpeesieHue U CBOMCTBA
JorapuMuyIeckoit (YHKIUU; MeTOJbl peIleHus JIOTapudMUIecKuX ypaBHEHUI u
HEPABEHCTB;

ymems:

e cTpouTh rpadukn JiorapudMuIecKoil (PYHKIUKA ¢ PA3JTHIHBIMUA OCHOBAHUSAMU;

® IPUMEHATH CBOHCTBA W TIpadUKN JIOrapudMUYecKoil (DYHKIUA € Pa3THIHBIMU
OCHOBaHUSIMU JIJIsi CpaBHEHUs 3HAUEHUl JorapudMudeckoil GyHKINT, I HAXOXK ICHHs
00JIACTH OIIPEJIC/IEHUsI 1 MHOXKECTBA 3HAYCHU, HANOOJIbIIEr0 U HAUMEHBIIEr0 3HAYCHMUIA;

e pemiaTh JjorapudmMuyeckue ypaBHEHUs HA OCHOBAHUU CBONCTB JIOTapU(pPMUYIECKOM
(GYHKINHU, C IIOMOIIHIO PA3JI0KEHNsT HA MHOYKUTEIN, 3aMEHOI TIepeMeHHOif;

pewams: CUCTEMBI JIOTAapUPMIIECKUX yPaBHEHUN, JorapudMuiecKue HepaBEeHCTBA,
3aJIa9M C MPAKTHIECKAM U MEYKIIPEIMETHBIM COJEPIKAHIEM.

W3 mpeMeTHBIX PE3y/IbTATOB IIPU U3y UeHUU (DYHKIIMOHAIHHONW JIMHUH JIOJ2KHBI OBITH
JIOCTUTHYTBI CJIETYIOITHIE:
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e OOywaroriuecs JIOJIXKHBI OBJIaJeTh 0a30BbIM MOHATUIHBIM alllapaToM IO BCEM
pazzienam cojepzKanus (pyHKIMOHAILHOW JTMHIH.

e ObOyuaromumecss JOJKHBI WMeTb IIpejcTaBjieHne 00 OCHOBHBIX ITOHSITHUSX,
[PUYPOYEHHBIX K (DYHKIWOHAJIBHOW JIMHAW, TaKWX, KaK YHCIO, yDaBHEHWE,
reoMerpuyeckas (Urypa, BEposiTHOCTb, (DYHKIUS, B CUIIYy TOTO, YTO JAaHHbIE KATErOPUN
SIBJIIOTCS BaXKHEUIITUMU MATEeMaTUIeCKUMU MOJIEISIMU, [TO3BOJIAIONIUMU MCCJIEIOBATH 1
AHAJIM3UPOBATH PEAJIbHbIE TTPOTIECCHI U SIBJICHUS.

e OOyvarorumecs JOKHBI OBJIJIeTh CUCTEMO (DYyHKITMOHAIBHBIX OHATHIT, SI3IKOM U
CAMBOJIMKOM.

e (OOyuarormuecs JIOJKHBI YMETb OIUCBIBATH U AHAJM3UPOBATH  peasibHbIe
3aBUCUMOCTH, OIMPAasiCh Ha (PYHKIIMOHATLHO-IPAMDUIECKUE TPEJICTABICHUS.

e OOyuaroriuecss JIO/KHBI yMETb HUCIOJIb30BaTh (PYHKIIMOHAIbHO-Tpaduieckne
IIpEJICTABICHUS JIId PeIIeHns MaTeMaTUIeCKUX 3aJiad, WCC/IeJIOBAHUSA, OIUCAHUS WU
aHaJIN3a PeabHbIX 3aBHCHMOCTell [38].

Takum 0O6pa3oM, MCXO/ U3 IUIAHUPYEMBIX DPE3YILTATOB U3yUeHUs: (DYHKIMOHAIHHON
JINHUAU, MOZKHO C(hOPMYJIMPOBATDH PsiJl IeJIeil ee N3yUeHUs:

1. ®opmupoBanme y 00y4daronuxcs MeJI0CTHOTO ITPECTABIEHN 00 OKPYKAIOIIEM MUPE
U B3aMMOCBSA3M €r0 KOMIIOHEHTOB Ha OCHOBAHUU UCCJIEJIOBAHUS PEATHHBIX 3aBUCUMOCTEN
npu nomomtu ¢Gyuaknuit. [Ipu gocrmkennn paHHON e pebEHOK HAYIHWTCA MOHUMATH
B3aMMOCBSI3b SBJIEHUII W IIPOIECCOB B MUPE, OMUCHLIBATH UX MATEMATHYECKHM S3BIKOM,
IpUJIET K OCO3HAHWIO TOTO, YTO MaTeMaTHKa, KaK HayKa, SABJISAeTCd <«JIMHEHKO»
OKpyzKarolero Mupa. Tak:ke y peOeHKa MOryT ObITh 3a/I0KE€HbI OCHOBBI HABLIKOB JIJIs
IIPOJIOJIZKEHNSA 00pa3oBaHus Ha 00Jiee BHICOKUX CTYIIEHAX OOYUEeHHS - B BBICITUX yI€OHBIX
3aBEJICHUX.

2. @opmupoBaHWE HABBIKOB WCIOJIH30BaHUS (QYHKIUH B MOBCETHEBHOWU KNU3HU,
KaK B OBITOBBIX AacCIeKTaX, TaK W B CIENUAJILHBIX O0JACTAX, HAIPHUMED, HAyYIHBIX
ucciaenoBanusgx. [lpm jgocrmkenuu JaHHo#l 1eaun  peOEHOK OBJIAJIeeT HaBBIKAMU
IPUMEHEHUsT U3YYEHHOI'0 MarepuaJia (PYHKIIMOHAJLHON JTUHUU JIJIA PEIIeHns ObITOBBIX
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npobjieM ¥ UCHOJIb30BaHUsS €ro MpU OOYYeHUU JPYTUM yIEOHBIM  IIPEIMETAaM.
Takke BO3MOXKHO opMupoBaHue y pebeHKa OCHOB YMEHUN W HaBBIKOB Y4eOHO-
HCCTIeI0BATE/TIbCKOM JIeTeTbHOCTH, NMEIOIel 3HaAYeHNe /sl JTaIbHeHIero 00pasoBaHms.

3. @opmupoBanue y o0OydalONUXCsd 3HAHUN, yMEHWUI W HABBIKOB MCIIOJIb30BAHUA
MOHATUIHOIO allapara, CBI3aHHOTO € (QYHKIMOHAJIBHON JIMHUEH, B MaTeMaTHKe Wu
JIpyrux obJiactax HaydHbIX 3Hanuil. l[lpm jgocrmrkenuu JaHHON Tew OOYUAIOIIUAICS
CMOYKET CBODOJIHO WHCIIO/IH30BATH TEPMUHBI U IOHATUS U3 pa3jesia <«(YHKIUH», KaK
B OOIN[EHAYYHBIX, TaK W B OBITOBBIX ACIEKTaX JKU3HU. B JajibHeieM BO3MOYKHO
dopmupoBanme y pebeHKa HABBIKOB HMCIOJb30BAHUS TEPMUHOB U MOHATUN B HAYTHBIX
UCCTIeTOBAHUSAX.

4. @opmupoBanue y 00y4alonnuxcss HABBIKOB IIepeBOjia NH(MOPMAIMH U3 OJHOTO BUIA
B JIpyroii: u3 rpaduveckoii B TeKCTOBYIO, Tab/JUYuHYyI0, Ha g3bIK (popmyst. JlocTukenne
9TOr0 pe3yJibTaTa I03BOJIUT OoJiee 3@PEKTUBHO yCBamBaTh yUeOHBIN MarTepuaja u
dopMupoBaTh 3HAHWS, YMEHHUSI W HABBIKN, KAK B Kypce MaTeMaTWKW, TaK W B JIPYTHUX
IMKOJIBHBIX JUCIUILINHAX. Bo3moxkHo dhopmupoBanue y pebeHKa KJIFOUYEBBIX HABBIKOB
paboTsl ¢ nHMOpPMAIUEil - MONCKa, MOJIyUueHus, Tpeodpa30BaHus, HEOOXOIUMBIX B Kypce
JIaJbHEHIIero ooy ueHus it 00pabOTKM OOJIBIINX 00HLEMOB HAYIHBIX 3HAHUI.
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Jlekiust 11. Bo3moKHasg MeToanvecKasi cxemMa nusyvueHuss QyHKIUN B
0a3o0Boi1 mKoJie. MeTo/nKa n3ydeHusi ajareopandecknx (pyHKITUAA.

Beenenune ¢yHKIMOHAIBHON JMHUK B IIKOJBHBI KypC aJiredpbl  OOYCIOBHUIIO
BO3HUKHOBEHHE YeTBIPEX METO/INYECKUX IMPOOJIeM, BOKDPYI' KOTOPBIX CHOPMUPOBAINCH
PACXOXKJIEHUS BO MHEHHAX METOJ/IUCTOB, & UMEHHO:

1. KakoBa 11e/1b 1 3HaU€HNEe M3yUeHUs MOHATHAsST (DYHKIUN 00y IarOIIIMUIC

2. Kakne momxojibl B HAauOOJIBINEH CTENEHN COOTBETCTBYIOT I'DAMOTHOMY OCBOEHHIO
MaTepuaJa pasjena «OyHKIn» ?

3. B kakoM Buje, U B KakKOil MOMEHT HEOOXOIMMO BBOJHUTH (DYyHKIIMOHAIBHYIO
IPOIIE/IEBTHKY (IIpe/iBepre MOHsITHs QYHKIIN)?

4. Kakoe MecTo, 1 B KAKOM 00'beMe JIOJI?KEH 3aHUMATh (DYHKITMOHAIBLHBIN MaTepuaJ B
Kypce MIKOJbHON MaTeMaTuKu?!

B cBaszu c¢ GosbimuM 00beMOM ¥ MHOTOKOMIIOHEHTHOCTBIO MOHATUS (PYHKIIUH,
npocrefiime 371eMeHTbl (DYHKIIMOHAJIBHOW JIMHUU W3YYalOTCd, HAYUHAsS CO CPEIHUX
KJIACCOB TIKOJIBI. Kak MpaBumiio, ¢ cebMOro roja O0ydeHus UaeT MOCTEIeHHOe N3y YeHre
CBOMCTB (QyHKINI W OYHKIMOHAJIBHBIX 3aBucuMocreil. [lomMmmo 3Toro, mayvarorcs
pa3JInYHbIEe KJIACCHI (DYHKIINI 110 BO3PACTAHUIO CJIOXKHOCTHU: C JIUHEHHBIX (DYHKIMH U UX
rpauKOB K KBaJIDATUIHLIM (DYHKIIUAM ¥ (PYHKIUAM OOPATHON IIPOMOPIIMOHATHHOCTH.
[Tozmree, B crapmmx Kjaccax HU3YyYalOT TPUTOHOMETPUYECKHE, MOKA3aTeIbHbIE U
Jorapudmudeckne GyHKIuUA. Paznumyunable Kiacchl (DYHKIHMI paccMaTpUBaIOTCd Kak
GyHKIIMN O/HOI TIEepeMeHHO, W CaMU IepeMeHHble He BBIXOJAT 33 PAaMKN MHOXKECTBA
BEIECTBEHHBIX YHCEJLI.

Nzyuenne byHKIMOHAIBHON JIMHUE MPEJICTABISIET CO0O0M JOCTATOTHO JITUTETbHBIN
IIPOTIECC, KOTOPBI JIOTMYECKHU JIOJIZKEH 3aBEepPIINThCA (POPMUPOBAHUEM ITPEJCTABIEHMIA
000 BCeX KOMIIOHEHTaX MOHATHs (DYHKIMH, UX B3ANMOCBA3U U POJU B MaTeMaTHIECKOM
Hayke. J[Jisi TOCTHXKEHMST HAMJIYUIITUX PE3YJILTATOB, IIPOIECC N3yueHus: OyHKITHOHATLHOM
JINHUU BEJIETCSI 110 TPEM OCHOBHBIM HAITPAB/ICHUSIM:
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e ViopsiloueHne OCHOBHBIX IIpeJCcTaB/JeHnit o (OYHKINUNA, BBEJICHHE CHCTEMbI
MOHSATHII, TPUYPOUEHHBIX K (PYHKIIMOHAIBHONW JIMHUNA, B YACTHOCTHU, CIIOCOOBI 3aIaHUs
U cBoiicTBa DYHKIHI, rpadrdecKoe YTeHre 00JIaCTU OpeIeIeHns 1 3HaYeHnl (DyHKIINAN,
BO3pACTaHUS U yOLIBAHUSI.

e [loapobHoe n3ydenne oTaeIbHBIX (DYHKINNE U UX KJIACCOB.

e Pacmmpenne obmactu upuMeHeHUsl (QYHKIMOHAIBHONW JIMHHA IIPU  ITOMOIIN
BKJIIOUEHUA B Hee ujien (PYHKIUU U CUCTEMBI JIeHCTBU ¢ (DyHKIIHEI.

[lepBoHavya bHBIM  HallpaBJIEHHEM B Kypce IIMKOJbHOW ajreOpbl  BBICTYIIAET
yIopsovueHne npeacTapiaeHuit o ¢pyukmun. [Ipu ocylecTBaeHnn TaHHOIO HaIpaB/ICHUS
KJIFOYEBOE MECTO OTBOJUTCS OCBOEGHHMIO OJHO3HAYHOCTA COOTBETCTBHUSI apryMeHTa W
OIIPEJIEJIEHHOTO 110 HeMy 3HadeHus (yHkmuu. 1 3akperieHnst JaHHONO MaTephaJa
paccMaTpUBAIOTCS PA3JINIHbIE CIIOCOOBI 3aaHusd (DYHKIIUN.

B 6GonbmuncTBe ciydaeB GyHKIUS 3a/aeTcsd POPMYIIOi, a UHbIE CIOCOOBI 3a/IaHud
(YHKIIMU UTpalOT BTOPOCTEIIEHHYIO POoJib. Ha ocHOBaHMM STOro Imocje 3HaKOMCTBa C
HECKOJIbKUMU criocobamu 3ajianns (YHKIIUA OCHOBHOE BHUMAHUE B OOYUYEHUU Y IC/IACTCA
GYHKIUAM, HUMEIOIUM CTaHJIAPTHYIO ajrebpamdeckyio ¢GpopMmy uX BbIpaxkeHnus. [Ipm
9TOM HEOOXOJUMO YUYUTBIBATH TOT (DAKT, 9TO B IIPOIECCE BBEJIECHUU MOHATHA (DYHKIIAN
COIIOCTABJIEHUE PA3HBIX CIIOCOOOB €€ 3aJaHMs BBINOJHAET BayKHYIO POJIb. [JIaBHBIM
00pa3oM, 3TO 0OYCJIOBJIEHO MPAKTHIECKON MOTPEOHOCTHIO, TaK KakK TabJIMIbI U I'padukn
CIyXKaT JJId YJI0OHOTO TpeJICTaB/JIeHUsd (DYHKIUK, B TE€X WM HUHBIX OOCTOATE/THCTBAX.
Kpome Toro, st ycBoeHusi BCero MHOIooOpa3usi acleKTOB NMOHATHA (PYHKIIUU TaK¥Ke
HEeOOXOMMO 3HATh M IOHUMAThH PA3JIMIHBbIC CIIOCOOBbI 3ajanus (yHKIuU. Bbiparkenue
dyuKIMN HOpMyJIOif BO3MOXKHO TOJBKO B TeX CIydasx, Korja (pyHKIUS BKJIIOYCHA B
COOTBETCTBYIOIILYIO CHUCTEMY IIPEJICTABJICHUN W OIepaluii, OJIHaKO 3Ta CUCTEMa CaMma
1o cebe MmoJIpaszyMeBaeT, YTO Pa3IuIHbIe KOMIIOHEHTHI MOHATHA (DYHKIIMH MOTYT OBITH
0TOOparkeHbl HambOJIee eCTECTBEHHO UHBIMU CPEJICTBAMI.

B nmamHOM K/TIOU€ HCIIOIB30BaHME 38 IaHUIT 110 IEPEBOLY 3a/IaHus (DYHKIMA U3 OTHOMN
dOPMBI TIPEJCTABICHUSA B APYIYIO SBJIAETCA TOCTATOYHO Y(P(MEKTUBHBIM METOIMIECKIM
[IPUEMOM IIPHU M3YIeHUH (DYHKINOHAJIBLHON JTUHNMN.
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Ocy1ecTBieHne JTaHHOTO MIPHEMa IIPEJIIoJaraeT MCIOIb30BAHNE CUCTEMbl 3aJIaHUil,
TJIe TPEeJICTaBJIEHbI BCe CIydand TaKoro mepeBojia. Ha coBpemeHHOM Tame mpu u3ydeHun
MOHATHSA (DYHKIMH TTPEOOIAJAIONIMMI  SABJAFIOTCA JIBA HCTOPUYECKU  CJIOXKUBIIAXCS
IIOJIXO/Ia: MHIYKTUBHBIA U J1elyKTUBHBIN.

[Ipuobperaemble B Xosie u3ydeHus: (QYHKIMOHATHLHON JIMHUM HABBIKM PaOOTHI €
dopmysoit U ucciaenoBaHUS SJIEMEHTAPHBIX (DYHKIUH HEOOXOMUMBI Jijii U3YUEHUS B
JIAJIbHERITIIEM 3JIEKTPOJMHAMUKY U ONTUKU. Kpome Toro, HaBbIKK HOCTPOEHUST rpaduKkoB
(PYHKIIUN UT'PAIOT CYIIECTBEHHYIO POJIb IIPU M3YYEHUH BCETO Kypca (DU3UKH.

Ha ocHoBe 3HaHwmii, MOJyd9eHHBIX B TpoIecce U3ydeHWs (QyHKIMOHATBLHON JUHUN
y obydaronmxcs (GOpMUPYIOTCA MeTalpeIMeTHbIE PACIeTHO-U3MEPUTEIbHbIE YMEHUA W
HaBbIkHU. V3yvuenne marepuasia GyHKIINOHAIBHON JIMHAN OMUPAETCS Ha METAIIPEIMETHBIE
CBSI3U C Kypcamu (pu3uKu, depueHus, XuMuu, (hu3ndeckoii reorpadun.

[IpeobpazoBanne rpadukoB, Kak MeToJ] PabOThl HCIOJJB3YeTCsl Ha BOCHMOM
rogy OOydYeHWusi, KOIJ[a B TEOPETUIECKOM aCIleKTe H3YyJaroTCsd JIBa MPeoOpPa3OBAHMA:
nmapaJsiIeIbHBIN TIePeHOC U pacTsizKeHrne rpaduka.

Sajanus Ha 1peobOpazoBanue TpaduKOB GyHKIUA 0Oojiee CIOXKHBI, HEXKEJIU
BBINIEIICPEUYNC/ICHHBIE, B CBS3M C YeM, IPEXKJEe YeM HPUCTYIUTb K UX BBIIOJJHEHUIO,
y o0ydJaronierocss HeoOXOAUMO CGOPMUPOBATh YacTh IOHSITUHHOIO allllapara W JaTh
MMOHMMAHWE CAaMOTO CMBIC/Ia (DYHKITNN, KAK MaTeMAaTHIeCcKoi kareropuu. [Ipu cobonennn
JIAaHHBIX YCJIOBHW 3aJaHus Ha MpeoOpasoBaHue IPadUKOB YCHIMBAIOT TO3HABATEHHYTO
AKTUBHOCTDH OOYIalOIIIXCS.

UcnonszoBanne byHKIMOHAIBHON CUMBOJIMKH T1€JI6COO0PA3HO HAYMHATH C CEIHBMOTO
rojla oOydeHusi TMocje Hadaja udydenus ¢yskiuit. Jlng wHawtydiero os/ajeHus
GYHKIIMOHATIBHON CUMBOJIMKOW HEOOXOJNMO Ipe/iyiaraTh O0yJaroNuMCs [TPUMEPHI,
HalleJIeHHBIE Ha OCO3HAHWE CMBIC/Ia CHUMBOJIBHOIM 3ammcn dynkimu. Hemgocraroanoe
BJIaJieHne (DYHKIIMOHAJIHHOW CUMBOJIMKON BBI3BIBAET PsiJl CYNIECTBEHHBIX 3aTPY/IHEHU
y obyuaronuxcs. B 9acTHOCTH, MIKOJBHUKM, KaK IIPABUJIO, HE MOI'YT WCCJIE/IOBATH
QYHKIINIO Ha YETHOCTH HE BCJIEJCTBUHE TOIO, UYTO HE 3HAIOT OIPEJIE/ICHUNl YeTHON uin
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HeJeTHO (DYHKIUM, a MOTOMY, YTO He TOHMMAIOT 3HadeHus 3amucu f(-x). 3agacryio
obOydJaronumecs UCILITHIBAIOT 3aTPY/IHEHUS € HAXOXKJICHUEM ITPOU3BOJIHON B CHJLY JIUIIbH
TEeXHUYIECKUX TPYJAHOCTEH M HEJIOCTATOYHOrO MOHMMaHWs cMbicia 3amucu f(z + Ax), B
CBSI3U C YeM, OHM He MOTYT COCTABHUTbH BBIDAyKEHWe I MpHUpPAIeHUs (DYyHKIUN TarxKe
B 9JIEMEHTAPHBIX ciydasX. /[aHHbI haKkT 03HAYAET, YTO COOTBETCTBYIONIas padoTa Io
n3ydeHnio (ByHKIIMOHAJIBHOW CUMBOJIMKU ObLIa B HEJOCTATOYHON CTEIIEHW IPOBEJEHA B
CeJIbMOM, BOCBMOM U JIEBSITOM KJIACCAX.

Yrenne rpacduka GYHKIMN BbICTYHaeT Haubosee QyHIaMEHTAIbHBIM METOIOM
nzydenns dyHxinnonaabHoi guann. OOydenne onncanuio mo rpaduky cBORCTB MYyHKIUN
U Tepexojy OT 3aJaHHON IeoOMeTPpHYECKON MoJie/in K BepOaJbHON, TaOJIUIHON WJIin
aHAJUTUYIECKON (hopMHUpyeT y 0Oydalomuxcs HaBBIKA paboThbl ¢ mHMOpMalueii u ee
Ipeodpa30BaHUs.

Ha cenpMom rogy oOydeHus mepeBoJi W3 OJHUX BUJIOB HWHGOpPMAIUU B JIPYTHe
JIOCTATOYIHO O€eJIeH, HO IT0 Mepe MOSBJIEHNST HOBBIX CBOMCTB (DyHKITHI 1 yTTyOJIeHNs SHAHWIT
O Hell OH CTAHOBUTCH Horave, YTO 0OYCIABIMBAET IIOHUMAHIE 00y YAIONTUMUCS ITOBBITIIEHIE
COOCTBEHHOTO YPOBHS 3HAHMIL, UTO COOTBETCTBYET MPUHIIUAIY OCO3ZHAHHOCTU B TEOPUU
Pa3BUBAIONIECTO 00y YCHUS.

Vike Ha JIEBSITOM TOJly OOyUeHHs HaJU4ule B Kypce ajredphl JTOCTATOIHO OOJIBIIOrO
YHCJIa CBOMCTB (DYHKITUI TIO3BOJIAET CJIE/IaTh IIPOIECC YTeHns Irpaduka pa3sHoOOpa3HbIM,
MHTEPECHBIM W MHOTOILTAHOBBIM. Y OOyYaIONINXCs MOSBISETCS BO3MOYKHOCTH COCTABHUTH
JIOBOJILHO Y€TKUI «CJIOBECHBIN TIOPTPeT» (DYHKIUH I10 ee Tpaduky.

B pamkxax wusyuenus GyHKIMOHAJBHON JIMHUM TIPOUCXOJUT (POPMUPOBAHUE Y
oOydJaromnierocsd IeJIOCTHOTO IIPEJICTABJICHUS O 3aBUCUMOCTAX B MHUPE U HAaBBIKOB
METAIIPEIMETHBIX JICHCTBUM.

e Cojepxkanne marepuasa (YHKIHOHAJBHON JIMHUN I10/IPA3yMEBAET, BbIsIBJICHUE
o0ydJaromuMcst OOIIX 3aKOHOMEPHOCTeN (DYHKINil, pPa3BUTHE HABHLIKOB OIEPUPOBAHUS
UMW, BJIQJICHUE MMOHATUNHBIM allapaToM, yMeHUe HPUMEHSTH IOJIyueHHbIe 3HAHUS Ha
MIPAKTHUKE.
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e Cpemu wmHOrooOpasusi METOJIOB U3IYUeHUs] (QYHKIUU HEOOXOIUMO OTIaBaTh
[PEJIIOYTEHNEe TeM, KOTOpbIe HAIe/IEHbI HAa (DOPMHUPOBAHNE HABBIKOB Y 00y YaIOMIErOCs
n JOCTU2KEHNE METallpeJIMETHBIX PEe3YyJIbTaTOB.

B Tabmune 1 mnpejcraiensl npuMepHble (OPMYJIUPOBKU 3aJIaHUN, HCXOJsd UX
HEOOXOIMMOCTU (DOPMUPOBAHUS YIEOHBIX HABBIKOB 00y UAIOIIErOCS:

Tabmnma 1

Dopmyauposry Yy4ebHwvxr 3adaHuti, NO3BOAANULUL CHOPMUPOBAMD YUebHBLE
HABLIKU 00Y“aAOUWUTCSA

Hasbik
HasBbik Hasbik Hasbik
HasBbik OCMBICJIEHUS],
u3BJIEYEHUSA CTPYKTYPUPOBaHUS TBOPYECKOTIO
MHEMOHUYECKOTO OLIEHKU
¥ OIMCaHUSA u nepepaboTKu HIpUMEHEHUsI
BOCIIPOU3BEAEHUS ) ST, witdbopIa i ¥ MHTEPIpeTanun mdoptan
pM.art P uHdopMaIu PMaD
1. Omumure Iponecc
IOCTPOEHUsT rpaduKa 1. Ilpoanasm3upyiite
dbyukuun o dpopmyste; | 1. CocraBbre 1mian rpaduK JIUHEHHO!
2. Ilepeuncnure HCCJIeJOBAHUS by,
1. Taire bakTOpPbI, BIMSIONINE byHKIMH; 2. Haitgure 1. Boickakure ‘ Hayano |
Oi_[ p—. Ha dopmy Beimosiaure 3aKOHOMEPHOCTH CBO€ MHEHUE
p S rpacduka QyHKIUT; HCCIIeIOBAHUE U3MEHEHUsT 0 CBOMCTBax
JIMHERHON DYyHKIUMU; % S CogepsxaHue
R T byiTe 3. Haiire byHKIMY; OJIOXKeHUs TpaduKa | JIMHEHHON
: XapaKTe : ;
e e p PUCTUKY 2 Ho,zLI‘OTOBb’fe dbyHKIMY 1pU byHKIMYT; 3
OCHOBHBIX BHJIOB JOKJIJI, O CBOACTBaX u3MeHenun 3uadenus | 2. Wccnemyiite < >
dyHKIEHE OT APYrUx x Ml 5,
a dyHKIWMIA; JIMHERHON DYHKINH; IIepeMEHHOIA; rpaduk
BHOB (DYHKIMIA. "
ITonabmaromaiite 3a 3. YKaxKure rjiaBHOE O6bsacHuTE, YeM byHKIIU.
peBpaIeHreM CBOICTBO JIMHEHHOH 06y CIIOB/IEHBI ‘ 44 ” »» |
rpaduka OyHKIUN dbyHKIMIT. CBOICTBa JIMHEHHOMN
[IPU M3MEHEHUN byaKIIE.
3HAYEHUs] IEPEMEHHOMN. Criparimg 250 s 389'
HedarenpbHocTHasg —3ajada  ypoKa OTKPBITHA HOBOTO 3HAHHUSA  IPEJICTAB/ISCT ‘ Hazaa |

coboit  (OpMHUPOBAHUE CIIOCOOHOCTU OOYYalONUXCAd K HOBOMY CIOCODY JieficTBUS.
ObpazoBaresibHasi 3ajlada ypOKa OTKPBITHS HOBOTO 3HAHUA - 9TO paclIUpeHue
MOHATUIHOW 6a3bl 00YHAIOIIErocs IIPHU ITOMOIIN BKJIIOUEHUs] B Hee HOBBIX 3JIEMEHTOB.
[Ipu m3ydennn (pyHKIMOHATLHONW JIMHUU OCHOBHON JIeATEIbHOCTHOHN 3ajladeil dABJIsIeTCs
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dopMmupoBanue HaBbIKA MIpeoOPa3oBanus WH(MOPMAIUKA U3 TEKCTOBOI B aHAJIUTHIECKYIO,
rpacdudeckyio, Tabauunyo. Ha ypokax jgamHOro Twuia meaecooOpa3Ho JIaBaTh 33/ aHUsd
Ha 4dreHue rpaduka (YHKIUH, cocTaBjieHre Tab/IUI 3HAYEHUN (QYHKIUU, TOCTPOCHUE
rpacduka 1o dopmyie. [Ipu oMoty moo0HBIX 38/ IaHNI JTOCTUTaeTCd U (POPMUPOBAHKE
MOHATUIHOrO anmnapara obyvatomnierocs. Ha ypokax maHHOro TUIA, € METbI0 3aKPeIIeHs
[MOHATUIHOIO —ammnapara Ie/iecooOpa3HO  BKJIIOYUTH 3aJ[aHusl  CJAEIYIONIEro THUIIA:
«O0bsicuuTe, UeM OOYC/IOBJIEHBI CBOWCTBa JIMHEHHON yHKIUU?», «BbigBure oTymmdams
JINHEHOVW (DYHKIMU OT JAPYrux BUJIOB (DYHKIWMI Ha OCHOBaHWEH ee rpaduka’s. Takxke
[OJIE3HO TIPEJIJIOKUTD 3ajannsd Ha cpasuenue, nampumep: «CpaBnure gBa rpaduka
dyHKIINN, B YeM MX OCHOBHBIE OTJINYNUS, KAKIM (DYHKITUSIM OHU IIPUHAJJIEIKAT ! .

HesdrenbHocTHAA — 3aj@da  ypokKa pedJieKCUu  TpeJIojaraeT CTaHOBJIEHUE Y
00y JaroIuxcs CrrocoOHOCTEl K pedIeKCHI KOPPEKITMOHHO-KOHTPOJIBHOI'O THIIA, & TaKXKe,
durcupoBanue COOCTBEHHBIX 3aTPYIHEHUI B JIeITEJIbHOCTU, BbISIBJIEHUE WX HMPUYNH,
[IOCTPOEHNEe W OCYINEeCTBICHUE IIJIaHa BBIXOJa u3 3arpyaHenus. (OOpasoBarTebHasd
3aJiava ypoKa pedJieKCUu IMoJIpa3yMeBaeT KOPPEKIUIO U TPEHUHT U3yYEHHBIX MOHSTHIA,
dakroB u asropurmoB. Ha ypokax pediiekcnnm B paMKax m3ydeHHs (QyHKIMOHAJTHLHON
JIMHAN HEOOXOIWMO OPTaHW30BBIBATH B3aMMO/IENCTBIE OOyUAIOMMXCA MeXKITy coboil 1o
[IOWCKY 3aTPYy/IHEHUI, BO3HUKINUX IPU HU3YUYEHUU MaTepuasa pasjeia <«(QYHKIUIS.
Jlns  opraHmsanuu cjaeyeT JiaBaTh 3aJlaHUd B IapaxX 110 B3auMOIIPOBEPKE, W
TaKKe WCIIOJIb30BATh METOJUKH TI'PYMIOBOil paboThl. JlaHHBIN IMOJAXOJI HE TOJIBKO
[IO3BOJIUT TPAMOTHO IMPOBeCTU pedIeKCHo, HO 1 cHOPMUPYET Psi KOMMYHUKATHBHBIX
YHUBEPCAJBHBIX y4eOHBIX JeiicTBuil. /g ypoka pediiekcun 3ajanus JOJKHBI OBITH
chopMyIUPOBAHEI C T1eJIbI0 (DOPMUPOBAHUS MTO3HABATETLHON AKTUBHOCTU OOy IAIOIINXCS,
nanpumep: «lloyemy ommcanme rpaduka mapabo/bl BhI3BAJIO Yy Bac TPYJHOCTH U KaK
MOXKHO HX INPEeOJoJeTh?», «Kakoit Tum (GyHKIME BBI3BIBAET HANOOJBIIHE CJI0KHOCTU
[IPU 3aIIOMUHAHUU €€ CBOHCTB U moueMy’», «Kak MOXKHO yCKOPUTH IIPOIECC HAXOXK ICHUS
MUHUMyMa W Makcumyma GyHKImn’». Takxke MOME3HO 3aJaBaTh CTAHIAPTHBIE JIJIsd
nporecca pedJiekcuu BOIpochl: «YTo moHpaBmwiIoch?s, «UTO BBIZBAIO CJIOXKHOCTU? S,
«YTO 0CTaI0Ch HEOHSATHBIM? ».
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HesarenpbHocTHass — 3ajlada  ypoKa  ODINEMETOJ0JIOTMYECKO  HAIPaBJIEHHOCTU
npe/mnosaraeT GopMUpOBaHUE CIIOCOOHOCTH O0YYAIONINXCsT K HOBOMY CIIOCOOY JeficTBUA,
[IPUYPOYEHHOMY K IIOCTPOEHUIO CTPYKTYPbI N3YYEHHBIX MOHATUH, (PAKTOB U aJTOPUTMOB.
ObpazoBaresibHasi 3aja4a TAKONO yPOKA — 39TO BBISIBIEHUE TEOPETUIECKUX OCHOB
[IOCTPOEHUST COJiepKaTe/IbHO-MeToindeckux Jjuauit. [Ipu usydenun yHKIIMOHATLHOM
JINHUU JIAHHBIA TUI yPOKA SABJISETCHA OJIHUM M3 CaMbIX BaXKHBIX, B CHJIy TOIO, YTO OH
[IO3BOJISIET OOYUAIOIINMCS CUCTEMATU3UPOBATH MOy IeHHYI0 HHMOPMAINIO. 3a/[aHus Ha
YPOKaxX OOIIEMEeTOI0JIOTUIeCKON HAIPABIEHHOCTH JIOJI?KHBI IMOKA3bIBATH B3AUMOCBI3b
PA3JIMIHBIX 3JIeMEeHTOB MaTepuasia. OIHIM U3 IPUMEPOB MOJI0OHOTO YIIPAXKHEHUST MOXKET
SIBJIATHCS OTOOPaKeHue O/HON (DYHKIMN B pa3HBIX BUJAX — B Bujie rpaduka, (hOPMYIIbI,
TaOJINIbI, TEOPETUYECKOr0 OIUCAHWUSA, TaKUM 00pa3oM, y yUeHuKa (HOPMUDPYETCs
[IEJIOCTHOE TIpejicTaBjienne O (bYHKIUA U BO3MOYKHOCTH €€ OTOOPaKeHWs B Pa3IUIHBIX
BapuanTtax. Hawubojiee TPOJIYKTUBHBIME BapUAHTAMU KOHTPOJISI IOJIyYIE€HHBIX 3HAHMUI
00y JaIONIUXCS SABJISIETCA CAMOKOHTPOJIb U B3aUMOKOHTPOJIb. [lpu mzydennn bynkimm
HA YpOKaxX TAaKOIO0 THUIA TaKKe I1e/leco00pa3Ho OpraHm3oBaTh padoTy B Iapax,
KOIJla O0ydJaloIuecs: MPOBEPAIOT KOHTPOJIbHBIE PAbOTHI JIPYT JIPyra, IOCJe Yero OHU
OT/IAIOTCS Ha MPOBEPKY I1eJIarory. BricTaBiienne oeHKu MOXKET OBbITh U 0 Pe3y/IbTaTaM
KOHTPOJILHON PabOTHI U 110 Pe3yJIbTaToOM IOUCKa OIMOOK y coyuenuka. [lemarorudeckmii
OIIBIT TIOKA3BIBAET, UTO 00y YAIONINECs TPOBEPSIOT OIMUOKYU JIPYT Y JIpyTra CTPOXKE, HEYKeJIN
caM yUdTeNIb. SaJAHUAME JJIs YPOKa OOIIEeMeTOI0JIONMYeCKOl HAPABICHHOCTH MOTLYT
ObITh caemyomue: «Crpynnupyiite BUAbI (DYHKIHMI 110 WX OCHOBHBIM CBOHCTBaM?»,
«[Ipoananmusupyiite Bujbl dyHKIWI?», «O0bsicHUTE JAHHOE CBOWCTBO (DYHKIIUUS.
Taxzke 1esiecooOpas3Hbl yIIpayKHEHUs Ha [IOBTOPEHUE MaTepuaJia.

JesaTepHoCTHAS 3aJlada  yPOKa PAa3BUBAIONIETO KOHTPOJS — 9TO CTAHOBJICHUE
CIIOCOOHOCTH ODYYAIONUXCS K peam3allui KOHTPOJILHON (DYHKITNHN, a 00pa3oBaTe/IbHasd
3aJlada I0JIPa3yMeBaeT COOCTBEHHO KOHTPOJIb U CAMOKOHTPOJIb W3YYEHHBLIX MOHSITHIA,
$dakTOB U aITOPUTMOB.
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MexaHusMm J1edTeIbHOCTA TI0 KOHTPOJIIO B paMKaX YPOKOB Pa3BUBAIOIMIETO KOHTPOJIA
[IpeJIojiaraeT YeThipe drarna padoTh:

1. ITpebsaBienne KOHTPOJIUPYEMOTO MaTEPUAIA.

2. [logbop nousgTHitHO 06GOCHOBAHHOIO ITAJIOHA JIJI KOHTPOJIs, & He ero CyObeKTUBHOI

BEPCUU.
3. CorocraBjieHre POBEPSIEMOT0 MaTepHuaja € STAJOHOM 110 OIPEJIeJIEHHBIM
KPUTEPUIM.
4. Amnaym3 pesyabrara CONOCTABICHWs 10 IIPEJIBAPUTEIHLHO  ODOCHOBAHHBIM
KPUTEPUIM.

Ha ocnoBanuu 3Toro, ypoku pasBUBAIONIEr0 KOHTPOJIS PEIIIOJIATal0T OPraHu3aIlnio
JIeSITeJIHOCTH 00YYJAalOIIEerocs 10 CJIeIyIoNneil CTPYKType:

e Hammcanue obyuaromumucs KOHTPOJILHOW PAOOTHI.

e CorocTaBjieHre pPe3y/IbTaTOB KOHTPOJILHONW PA0OTHI ¢ OOBEKTHBHO OOOCHOBAHHBIM
9TAJIOHOM BBITIOJTHEHUS 9TON pabOTHI.

e Ormenka 00ydJalOIUMUCT Pe3yJbTaTa COINOCTABJIEHUs] Ha OCHOBAHUM DPaHee
OIIPEJIEJIEHHBIX KPUTEPHEB.

B kadectBe mnpumepa martepuasia i ypPOKA Pa3BUBAIONIETO KOHTPOJIS MOXKHO
[IPUBECTH IIPOIECC KOHTPOJIS YCBOGHWs MaTepuajga B TeMe JUHEHHONl (YHKINH.
PesynbraTrom msydenus: jguHeiHON DYHKIUMN sABIgeTCs (DOPMUPOBAHUE Y OOYUAIOIINXCS
CJIEJTYIONINX HABBIKOB:

e Hapbik mocrpoenus rpacdukoB JuHeitHONl QyHKINN;

e HaBbik momcka 1o 3HAYEHUIO apryMEHTa COOTBETCTBYIONIETO 3HAUEHUS (DYHKIIUU W
MIPOU3BOJICTBO OOPATHOIO JIEHCTBUS;

e HaBnIk ompejiesienust paciojiozKenusi rpaduka Ha OCU KOOPJIUHAT B 3aBUCUMOCTH OT
K03 puImeHTa;

e Haprik onucanus pacrosoxkenns rpaduka 1o dopmyse, 3ajaomeil GyHKIno, 1
MIPOU3BOJICTBO OOPATHOTO JIEHCTBUS.
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[Ipu BbIHeceHUU HA KOHTPOJIL MaTepuaJia 10 JIMHEHHOW (MYHKIUH Ie1eco00pa3Ho
BKJIIOYUTH Pa3HOPOJIHDLIE 33 IaHUS.

g ycTtHON PabOTHI IMOJIE3HO 3aJaTh PAJ] TaKUX BOIPOCOB, Kak: «Kakoit Bui
nmMeeT opMysia, 3aa0Mas JuHeiHy0 QYHKIU?», «/3 maHHbIX YHKIWI BBIIEIATE
JmHelHble: 1. y=-2,4x-4; 2. y=4x; 3. y=3x-4; 4. y=0,2x-4», «YT0 npejicrapiser rpapux
JiHeHO pyHKIMU?», « CKOJIBKO TOUEK HEOOXOIMMO JIJIs IIOCTPOECHMS rpadruKa JIMHEIHHOM
dyurIIn? >

st muchbMeHHOM pPabOThI  11e/1ecO00Pa3HO  BKJ/IIOUUTD CJIEJIYIONINE yIIPAYKHEHUS:
«Iloctpoiite rpaduk dynknun y=4x-6 m 1o rpaduky HaUTEe 3HAYEHHE Y, IIPU
koTopoMm x=2; 1; 0,5 u 3Hadenue x, npu Koropom y= -1; 1; -3», «IlocTpoiite rpacdukn
dynkmnit y=3x-4 u y=3x+2,5 B OJHON cucTeMe KOOD/MHAT, UeM OOyCJIOBJIEHO WX
B3aMMOpAaCIoJIoKeHue? », «Bpisicuure, npoxoauT Jim rpaduk GyHKINN y—-3x+8 depes
roukn: A (2;2) u B (11;15)».

Taxzke 10JI€3HO BKJIIOYUTD PsiJl 3a/IaHuil Ha 00ODINEHNe, UCIOJIb3ys UX B IPOIECcce
dponTaNIBHOrO Ompoca Mo JmHeHHO#N dyHKIMH, B YacTHOCTH: «Cpeau yKazaHHBIX
dyukImit HazoBUTE Te, TpadUKU KOTOPBIX: MPOXOIAAT dYepe3 HAdajI0 KOOP/IMHAT,
[epeceKkaoT OCh OPJMHAT B TOYKE C MOJOXKHUTETHHONU (OTPHUIIATEIbHON) OpIMHATOM,
napaJiielbHbl OCH a0cIuce», «Boiaenure GyHKIMN, rpaduKn KOTOPBIX COCTABJSIOT C
OCBIO abCIIUCC OCTPBIN YIOJI U TYIOH yIroJis.

[Ipu BbIOSHEHUN BBIMIEYKA3aHHBIX 33/IAHUN  [OJIE3HO KCIIOJIB30BATH POIECC
B3aUMOIIPOBEPKN U B3aUMOOIIEHKHU OOYYAIONMMUCS JIPYT Jpyra, TaK KakK I[PU TaKOM
1ojxojie 0oJsiee 3(pHEKTUBHO ITPOXOIUT IIPOIECC 3AIOMUHAHUA U ODOOIIEHUsST OCHOBHBIX
MOMEHTOB WM3yIE€HHOIO MaTephaJjia W ero CHCTeMaTHU3AINM, YTO, B CBOIO OYepelb, W
SIBJISIETCS TIeJIBI0 YPOKa, KOHTPOJISA.

B ornumume or ypoka KOHTDPOJIS, YPOK OTKDBLITHsS HOBOIO 3HaHUsA 00JaJ1aeT OoJiee
CJIOYKHOI CTPYKTYPOIi, TAKKe BKJIIOYAIOIIEH HECKOJIBKO TAIIOB.

[lepBBiit 3Tam — MOTHUBHpDOBaHWE OOyYAIOMUXCS K  YIeOHOW JIedTeTbHOCTU
[IPEJIoJIaraeT OCO3HAHHOE BXOXKJEHUE YYEHHWKa B IPOCTPAHCTBO U cdepy yueOHOI
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JIedATeJIbHOCTH Ha ypoke. MoTuBupoBaHme K yIeOHO#H JIeITEeJbHOCTA COCTOUT U3
TpeX KOMIIOHEHTOB: aKTyaju3allus TpeOOBaHUS K YUYEHHUKY CO CTOPOHBI yUeOHOI
JeATeIbHOCTH, TaK Ha3bIBaeMblll, KOMIIOHEHT <«HAJI0», CO3JaHHe YCJIOBHI I
CTAHOBJICHUSI BHYTPEHHEH MOTPEOHOCTU YIEHUKA BKIIOUYUTHCI B YIEOHYIO JEATEIbHOCTD—
KOMIIOHEHT <«XO4Yy» ¥ YCTaHOBJIEHHE TEMAaTUIECKHX PaMOK, KOMIIOHEHT <«MOTY»>.
[Ipu wmsyvenun (yHKIMOHAIBHON JMHUM Ha JAHHOM 3Talle IejIecoo0pa3sHo IOoKa3aTh
[IPAKTUYIECKOe ITpUMeHeHne (DyHKIUN B 2KU3HU: B OBITY, pOdeccusax, HayKe U TeXHUKE.

B mporiecce moTuBanuu K y4eOHOI JIesITEIbHOCTH ITPOUCXOAT ITPOIECCHI aIeKBaATHOTO
caMoOIIpeJie/IeHusl yIeHUKa B y9eOHOH IesTe/JbHOCTH U CaMOIIOJIaraHus B Heil.
JlaHHbBIE MIPOIECCHI TPEIIIOJIATAI0T COIOCTAB/IEHNE W CPABHEHHE OOYYAIOIIUMCS CBOETO
peasibHOTO «f» ¢ oOpaszom «f-ujeaybHBII YIEHUKY, B OCO3HAHHOE ITOJUMHEHNE CUCTEME
HOPMAaTUBHBIX TPEOOBaHMIl yIeOHON JIeATEIbHOCTH, HA OCHOBE TOI'O COIOCTABJICHUS, a
TakKe, BIpabOTKY BHYTPEHHEH TOTOBHOCTU K OOYYECHHUIO.

Bropoit star, npeamnosaratoniuit akTyan3annio 1 (hUKCUPOBAHUE WHIUBULyaIbHOTO
3aTPYJIHEHUST B ITPOOHOM YUIeOHOM JIEHCTBUU, OPTaHU3YeT IOJTOTOBKY U MOTHBAIIAIO
00yJaroNmxcss K CaMOCTOATETbHOMY BBIIIOJTHEHUIO ITPOOHOTO y4eOHOro JefiCTBHUS, €ro
peasuzanyuu u (GUKCAINE WHIUBUIYATBHOTO 3aTPYTHEHHS.

Takum obpazom, sTan akKTyaJU3alun IPEIII0IaraeT:

e AKTya/M3aliio OCBOEHHBIX CIIOCODOB JIEHCTBUM, HEOOXOAMMBIX JJIs IOCTPOEHUSI
HOBOI'O 3HAHMUSI, a TaKxKe, UX 00O0OINeHNe, aHAIN3 U (DUKCAIHIO.

e AKTyajm3alio MBICIUTE/JBHBIX OIepaluii 1 I[T0O3HaBaTEJbHBIX IPOIECCOB,
HEOOXOIUMBIX JIJIsi JAHHBIX CIIOCOOOB JIEHCTBUIA.

e MotuBammio K m1poOHOMY y4UeOHOMY JefICTBHIO ¥ €ro CaMOCTOATeTbHOE
OCYIIECTBJICHUE

e Dukcaluio WHIUBUIYAJbHBIX TPYIHOCTEH U TPOOJIEM IPU BBITOJTHEHUH TPOOHOTO
y9IeOHOTO JIeCTBUS WK €10 0OOCHOBAHNUN.

Ha »srame axrtyajymsainuy ciegyer HAIIOMHUTH OOYJaOIMIMMCS, KOIJa paHee B
IKOJIBHOM KypCeé MATEMATHKU OHHU CTAJKHBAJUCh C Pa3JIMIHBIMA 3aBUCUMOCTSIMUI,
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HAIPUMED, TIPU PEITeHNH 3a/[a9d Ha CKOPOCTh, BPEMsl, DACCTOSTHIE, ¥ HACKOJIBKO MTPOCTHIM
U JIOTUYIHBIM OBLT TOT JIABHUN MaTEpHUAJL.

Tpernit sran mojpasymeBaeT paboTy MO BBISBJIEHUIO MECTa U IPUIUHbBI 3aTPY/IHEHUS.
g pemenunsg manHoil 3ajadm  o0ydaromuecs JOJYKHBI OCYIIECTBUTDH  CJICLYIONIE
JIEeICTBUS:

e BoccraHoBUTH BBITIOJTHEHHBIE ONEpaIuu 1 3aUKCAPOBATH MECTO BOZHUKHOBEHUS
3aTPY/IHEHUS.

e CooTHECTH U CpPAaBHUTH COOCTBEHHBIE JIEHCTBUsI C WCIOJIB3YEMBIM CIIOCOOOM
JIefiCTBUI, HA OCHOBE UYEro BBIABUTH U 3a(UKCHPOBATH MPUIUHY 3aTPY/THEHUS
(KOHKpETHBIE 3HAHUSI, YMEHHsI U HABBIKH, KOTODBIX HEJOCTAET JJIs PEIIeHUs 3aa9i 1
38,189 TAKOIO KJIacca).

Ha mannOM sTarme cjemgyer BBISIBUTDH, KaKne CBOWCTBA, BUJIBI OTOOPAYKEHUS UJIA TUIIHI
dbyHKIWHA (B 3aBUCHMOCTH OT COJIEPKaHMsi yPOKa) BBI3BAJN HAUOOJIbINEE 3aTPY/HEHUE
u 10 Kakoil mpuwumbe. OCHOBHOW NPUYWHON, KaK MPABUJIO, SBJISETCS HOBU3HA U
«HEIPUBBIYHOCTh» MaTepuaJja, TaK Kak TeMa (DYHKIUU SBJISIETCS MEPBOW B IMKOJIbHOM
Kypce MaTeMaTUKW, COBMEIAONIEN 9JIeMeHThI ajredpbl, TeOMEeTPUH ¥ MATEeMaTHIeCKOrO
aHaJM3a.

YerepThlit 9Tam pabOThl MOApaszyMeBaeT MOCTPOEHNE IIJIaHa WA ITPOEKTa BbIXOJA
u3 BBIABJIEHHOTO 3arpyanenns. OOsg3aTebHBIME KOMIIOHEHTAME II0/I0OHOTO IIPOEKTa,
SIBJISIIOTCS TE€MA, 11eJIb, CIIOCO0, TIJIAH U CPEJICTBO.

Ha »srtame mpoekTa BbIXOJa W3 3aTPyJHEHH OOyUAIONINECsT B KOMMYHUKATHBHOI
dopme 00MYMBIBAIOT TPOEKT Oyaymux y4ueOHbIX jeiicTBuit. OHU CTABAT IEJIb,
KaKOBOW B OOJIBIINHCTBE CJIydaeB BBICTYIIAET yCTPAHEHUE BO3HUKIIETNO 3aTPYIHEHU,
COIVIACOBBIBAIOT TEMY YPOKa M CIIOCOD, CTPOAT IIAH PEAJU3AINU eI U OIPEIETISTIOT
CPEJICTBa, ee JlocTHzKeHusA. lleiaror o/KeH BCENeao PYyKOBOJIUTDL JIAHHBIM IIPOIECCOM,
BHaYaJje C MOMOIIBIO MOJBOJAIIECTO JIUAJIOra, BIIOCIEJICTBUAN, IIyTEeM T00YZK/IAIONIEr0 1
HCCJIEIOBATEIHCKOIO METOI0B. HammydImimm BeIXOI0OM Ha JaHHOM JTalle MpeCcTaB/IsieTcst
HpeJJIoZKeHNe yYeHUKaM psdAjia 3ajJaHuil Ha uccsenoBanne (yHKIMI U ITPOJOJIKEHNe
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pelenns yIpaXKHeHni TaKoro TUIA Ha TMSTOM dTalle, OJJHAKO, yKe C MO/IBEJIEHNEM UTOTOB.

[larerit  sTan  BKIIOYAET B cebsd  peaj3alldio  [MOCTPOCHHOTO  IIPOEKTA,
II0JIpa3yMeBAIOILyI0  OOCYXKJIeHHe  Pa3sHOOOPA3HBbIX  BapUAHTOB,  IPEJJIOYKEHHBIX
OOyJaOIIMMICA, ¥ BBIOODP ONTHUMAJbHOTO U3 HHX. IlocTpoeHHBIE Ha  3Talle
MIPOEKTUPOBAHNUS CIIOCOO JIEHCTBUII MCHOJIB3YeTCd I PelleHns] 3aJadu, BbI3BABIIIE
3aTpyaHeHne. B 3aBepiiienne stamna yTOYHIETCS XapaKTep BHOBb MOJIyYEeHHOTO 3HAHUS U
dukcupyercs mpeosiosieHue BOZHUKIIETO 3aTPY/IHEHUS.

Ha mrecrom 3Tarme ocymecTBisieTcsl IepBUYHOE 3aKPEIJIEHNE C MTPOTOBAPUBAHUEM BO
BHEITHEH peun, Tpu KOTOpoM obydalomuecs B (popMe KOMMYHUKAINUA, (PPOHTAIBLHO,
B IlapaxX WJIW TIPYIIAax, pelalT THUIOBbE 3aJaHusd Ha HOBBIA crocob JaeficTBUil c
IIPOrOBapWBAHUEM XOJIa PENTeHUs BCIYX.

CenpMoit Tam BKJIIOYaET B ceOs CAMOCTOATETHHYIO paboTy € CaMOIPOBEPKOH 10
srasiony. [Ipu mpoBeseHNN ceapMOro 3Tana MpeIoYnTaeTCsd WHIMBUIyadbHas (dhopMa
paboThl, TPU KOTOPOIl OOYUAIONINECS CaMOCTOSTEIbHO BBIIOJTHIIOT 3aJaHus HOBOIO
TUIA W PEAJU3IYIOT CaMOIPOBEPKY, IIOMIArOBO CPABHUBAs IIOJYYEHHBIA PE3YIbTaT C
STajJoHOM. B 3aBepiiieHne cejbMOro 3Tama CyMecTBYeT HEOOXOJMMOCTH OpraHW3allun
WCIOJTHATETHCKON pedJieKCHn Mmporecca peagn3alui MOCTPOEHHOIO MPOeKTa ydIeOHBIX
JAefCTBUN M KOHTPOJIBHBIX IIPOLEILYD.

OMOIMoOHAMbHAS HAIPABJIEHHOCTb CEJILMOIO JTAalla, COCTOUT B OPraHU3AINAHA s
KazKJIOT0 00ydYalomerocss CUTyallud yclieXa, MOTUBUDYIOIIEHl €ero K BKJIIOYEHHIO B
JIAJIGHEHTITYIO MTO3HABATEIbHYIO JedTebHOCTh. [llecToit m ceapMoii 3Tanbl HAMTYYITAM
obpa3oM OpraHu3yTcs IIpu paboTe W B3aWMOIIPOBEPKE 3HAHWI B Iapax CaMUMU
o0y JaroNuMucs JIpyT y JpyTra.

Bocemoit sTam mompa3ymeBaer BKJIOUEHHE B CHCTEMY 3HAaHWII W TIOBTOPEHWE
IIpOit/IeHHOro MartepuaJsa. Ha BOCBMOM 3Talle BBISIBJIAIOTCS HMpaKTHYecKas 3HAYMMOCTH
HOBOI'O 3HAHUs W TPAHUIILI €r0 NPUMEHUMOCTH, & TaKXKe, BBINOJIHAIOTCI 3aJaHusd, B
KOTOPBIX HOBBII CIIOCOD JIEHCTBUIT ITpe/lycCMaTPUBAETCS KAK IIPOMEXKYTOUHBIN II1ar.

[Ipm oprammzamum BOCBMOIO 3Talla TEJAror MOJOUpaeT 3aJaHud, B KOTOPBIX
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TPEHUPYyeTCsl UCIOJIb30BaHUE UMEIOINIEr0  METOANYECKYIO
IEHHOCTDL JJIsI BBEIACHUS B JaJbHEHIIeM HOBBIX CIOCO0OB aeiicTBuit. Ha BochbMoOM 3Taie
IPOUCXOJUT KaK aBTOMATU3AIMA YMCTBEHHBIX JIEHCTBUN 110 U3yYEHHBIM HOPMaM, TaK U

N3y49Y€eHHOIr'o MaTepuaJia,

[IO/I'OTOBKA K BBEJIEHUIO B Oy/yIieM HOBBIX HOPM. [Ipm m3ydennn dbyHKImil Ha JTaHHOM
srare HeoOXOJIMMO BbIPAOOTATh ABTOMATH3WPOBAHHBIN HABBIK IMMOCTPOEHUs I'DADUKOB,
olIpeJieJieHnsT WX CBOMCTB, mepesejienus rpaduxkoB B dopmysbl. Jlas joctukenus
aBTOMaTH3Ma HeOOXOIMMO JIaTh Pl PASHOPOIHBIX 3aJIaHUi U3 KaXKJI0i paHee U3y4eHHON
TeMbI pazjieia «QyHKIII».

JleBATBINl 1 UTOrOBBII dTal BKJIOYaeT pedieKCHio yIeOHO /e TeIbHOCTH Ha YPOKE.
Ha nannom srane dpukcupyercs HOBbII MaTepuaJi, H3yUeHHbII HA YPOKE, U OPraHu3yeTcst
CaMOOIIEHKa YIEHUKAMU CBOell yuebHOI jesarenbHOCTH. B 3aBeprienne srara pediekcun
COOTHOCATCA €€ TeJIb U PEe3YJIbTaThl, YCTAHABIUBAETCI CTEIEHb WX COOTBETCTBUSA, U
HaMeJaroTcs JaJbHENINe eI JeaTe/IbHOCTH.

CyIiecTByloT  WHbIE BapUAHTBl  TUIOJOTUMA yPOKa B  paMKaX  CHCTEMHO-
JIEATEIbHOCTHOTO TIOJ/IX0JIa, HO BCE OHH, TaK WM WHAYE, COTJIACYIOTCS C IPUBEJICHHON
BhbIle Kyaccudukarueii. Tumosorus ypoka Jijisi paboTbl MOXKeT ObITh BbIOpaHa JE0basd,
OTBevaloIas YCJOBUIM CHUCTEMHO-JIESITEILHOCTHOIO IOJIXOJA, OJHAKO IPU ITOCTPOEHUN
YPOK& B paMKaxX CHCTEMHO-JeATeTbHOCTHOIO IO/IXO/Ia CIeAyeT UMeTh BBUJLY KPUTEPUH
PE3YJIbTATUBHOCTH YPOKa, BHE 3aBUCUMOCTHU OT TOT'O, KaKas THUIIOJIOI'Us BbIOpaHa.

Taxum obpazom, HE3aBUCHMO OT IIEJIM U BUJIA YPOKa, a TakKe, (DOPM ero mpoBeJIeHNd
JUIS  PeaJIM3allid  CHUCTEMHO-JIEATELHOCTHOIO — TOJIXO0J/Ia  CJIEJyeT IPHUIEPKUBATHCA
CTIEJTYIOIIUX TTPABUIL:

o [lesim ypoka HeOOXOMMMO 3a/1aBATh C TEHJIEHIINEH nepegadn (DYHKIUU OT IIe/Iarora
K 00yJaroIemMycs.

e [lemaror mo/mKeH cuCTEMATHYECKH O0ydYaTh JIeTeil OCYIIEeCTBJIATH pedIeKCUBHOE
JIefiCTBUE, B YaCTHOCTH, OIEHMBATH COOCTBEHHYIO T'OTOBHOCTH, OOHAPYKUBATH MTPOOETHI
B 3HAHUAX, HAXOJIUTh NPUIUHBI 3aTPY/IHEHUI U TTPOOJIEM.

e Cireryer mCIoOJIb30BaTh pPasHOOOpas3HbIe (DOPMBI, METOJbI U IPHUEMbl OOyUIeHUsI,
MIOBBIIAIONINE CTEIEHb TO3HABATEIHHON aKTUBHOCTH OOYJAIOMNUXCA B YI€OHOM IIpOTIEcCe.
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e [lesmaror mo/keH BJIAJIETh TEXHOJOTHEN JUAJOIOBOIO B3aMMOJIEHCTBUS U yUIUThH
00ydJaIoNuxcs rpaMOTHO 33/IaBaTh U aJPECOBATH BOIIPOCHI.

e [lesaror j1o/2KeH TPOJyKTUBHO U aJeKBATHO IIEJIH YPOKa COUYeTaTh PEPOLYKTUBHYIO
u 1pobsieMHyi0 HOpMBI O0ydUeHHs, a TakyKe o00ydaThb JeTeil paboTarh Kak II0
YTBEP2K/IEHHOMY AJITOPUTMY WJIU IIPABUIIY, TAK U TBOPUYECKH.

e HeobOxomumo 4eTKo CTaBUTH Iepel] OO0ydaloNMMucs ydeOHble 3aja4du U 3apaHee
OIIPEJIEJIATh KPUTEPUU CAMOKOHTPOJIS U CAMOOIIEHKHU, C IEJbI0 CTAHOBJIEHUS Yy JIeTei
CIeIMAIbHON KOHTPOJILHO-OIIEHOYHON JeATeTbHOCTH.

e HeoOxommmo 100uBaThCs OCMBICICHUS yIeOHOT0 MaTepraia BCEMU 00y IaloNnMUCH,
UCIOJIB3YS JIJIS 9TOTO CIIeNUaIbHbIE TEXHOJOTUU, METOJIBI U IIPUEMBL.

e [lemaror mo/izKeH OIEHMBATH peabHOE MPOJBHZKEHNE KaXKJIOro O0YYAaoIIerocsd,
MaKCHMaJIbHO CO37aBaTh JJId KayKJIOrO CHTYalluu yCIlexa, HOOMPITh U MOJJIEPKUBATD
MUHUMAJbHbBIE TOCTUXKEHUS .

e [learor /0/2KeH 3apaHee JIAHUPOBATH KOMMYHUKATUBHBIE 3829l YPOKA.

e [lemaror no/KeH TPUHUMATDH U MOOMIPATH, BhIparKaeMyl0 YIEeHHKOM, COOCTBEHHYIO
MIO3UTIAIO MJIM MHEHUE, a TaKKe, 00y9aTh KOPPEKTHBIM (pOpMaM X BBIPAYKEHUS.

e Crwib W TOH OTHOIIEHUIl, 3a/[aBaeMblii Ha yPOKe, a TakKyKe OOCTAHOBKA YpOKa
JIOJIZKHBI CO3/IaBaTh aTMOC(Eepy COTPYIHUIECTBA, COTBOPUYECTBA M ICHXOJIOIHIECKOTO
KoMmdopTa.

Ha ocroBaHUU BBINIEN3I0KEHHOTO, CJIE/IyeT OTMETHTD, YTO MOUCK HAeaTbHON (hOPMBI
YPOKa, COOTBETCTBYIOIIEH VCIOBUAM CHCTEMHO-JIESITEIbHOCTHOIO TIOJXO0JIA, SBJISIETCS
OJIHOIl MX OCHOBHBIX IeJIefi HAYIHBIX U METOJUYIECKUX MOUCKOB KAK yUIEHBIX-I16/Iar0roB,
TaK U MeJaroroB-TIPAKTHKOB.

[ToBbImierre MPOAYKTUBHOCTH YPOKA U PEAJU3AIMA  CUCTEMHO-IESITeIbHOCTHOTO
[IO/IXO/Ia TIPEJIII0/IaraeT pelieHne KadeCTBeHHO HOBBIX 3a/1a4:

o [lesenonaranme ¢ y9eToM JITTHOCTHBIX U BO3PACTHBIX OCOOEHHOCTEH 00y Ia0NnXCs,
a TaK¥Ke, UX CIOCOOHOCTEl, BOBMOYKHOCTEH U MHTEPECOB.

e KomcTpynpoBanue cojiep:KaHug o0pa3oBaHUs TaKUM O0pPa3oM, HYTOOBI OHO
CIIOCOOCTBOBAJIO «OOYHYEHHIO JIEHCTBUIO>.

e CogepireHcTBOBaHKE (DOPM, TEXHOJIOTUA U METOI0B 00y IeHUSI.

e IlocrosinHOE TICHXOJIOrO-TIEATOTUYECKOE — COIPOBOXK/IEHNE —00PA30BATEIHLHOTO
poriecca.
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Metoauka ¢popMupoBaHusi IIOHATUN OOIIUX CBOWCTB (hyHKITUIA

B mikosibHOM MaTeMaTHKe (DYHKIMH OOPa3yIOT KJIACChI, O0JIAAIONIHE OOITHOCTHIO
AHAJIUTUYECKOIO CIIO0co0a 3aJIaHMsd, CXOJHBIMU OCOOEHHOCTSIMU TI'pPadUKOB, oObacTei
npumMenenus. B Kypce anreOpbl IPOUCXOMUT BXKUBJICHHE OCHOBHBIX  IOHSITHIA
dyukimonanbHoit Junun. Kakjag GyHKIUS OpejcTaBieHa B BHJE O0ObEKTa, U €€
OCBOEHIE TIPOUCXO/UT B COIMOCTABJIEHUN 4epT, crenuduieckux as Heé. [lepexomsa K
U3yueHnto Kiaacca QyHKuii (Hampumep, JUHEHHbIX) HEOOXOJAUMO HCCJIEI0BATH JIAHHYIO
yHKINIO, KaK WIeH KJIAacCa U M3YUUTh CBOWCTBA BCErO KJacca Ha MPUMEPE THITMIHON
dyHKIHIN.

Cs3u BHYTpU (DYHKITHOHATLHON JIMHUU TIPU U3yIe€HUU (DYHKITUIL:

1) UnpuBumyanbro-3aianHast OyHKIUST

Obmee mousitue QyHKIUU JaHHas (DYHKIMS XapaKTepHble MPUEMbI U3YYeHUs U
UCCJIeJIOBAHUS JAHHON (DYHKITUU

2) OyHKIWMsI, BXOJAIIAS B KJIACC ‘ Havano |
Ob6iee mongTun QGYHKIUNA JaHHas (DYHKIES OOIMHe CBOCTBa Kiacca (OyHKIINA
XapaKTepHble IPUEMbI U3YYeHHUsI U KCCJIeI0BaHMs (DYHKIIN JAHHOIO KJIACcCa BeLyIIue ‘ Copepanne |
puMepbl (DYHKIHI JaHHOTO KJracca.
L <] > |
Metoan4decKasi cxeMa BBeAeHUs NOHATUS PYHKIUN ‘ « ” o |

[TorsiTe GyHKIMN BBOAUTCA KOHKPETHO-WHIYKTHBHBIM CIIOCOOOM; Crpanuua 290 u3 339|
Ha ocHoBanum KOHKpeTHOW (DOPMYJIBI YCTAHABIUBAIOTCS —XapaKTePUCTHIECKNe
CBOICTBa OOIEro MOHATUsS (DYHKIMKA: OOJIACTU OIpEJIe/IeHNs, 3HAUYECHHS, 3aBUCUMOCTD: ‘ Hazan |
KaxKJIOMY - €JMHCTBEHHOE 3HAUCHHE.
QopMyIUPYIOTCsS  OIpeJeneHnss  (PYHKIUMU, COOOIIaeTcs  yduuTeaeM  00JIacTb
onpejiesieHnus: 1 00J1aCTh 3HAYUEHMUSI. ‘

[TpounsrocTpupoBaTh CKa3aHHOE PUCYHKOM.
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[IpuBecTn KOHTpHPUMED NOHATHS (QYHKIUU: O0JACTH OIPEJie/ieHns; 00IaCTh
SHAYCHUN.

PaccmoTpers yripaxkaenus.

Bakpenutb GOPMYIUPOBKY MOHATUST (DYHKIINH.

[To sToit 2Ke cxeme MOXKHO U3ydaTh M OCTAJbHBIE 00IIHe (DYyHKIIMOHAIBHBIE CBOWCTBA!
YETHOCTb, MOHOTOHHOCTb, TEPUOUITHOCTD U T.JI.

Metoauydeckasi cxeMma usy4deHus QyHKITHINA.
N3y4gyenne pyHkiumii B Kijacce pyHKIUn

Meroauyeckue cxeMa n3ydeHus (OyHKIIAHU.

PaccmoTperh TOJBOAIYIO 3a/1ady, C MOMOIIBI0 KOTOPOH MOTHUBUPYETCS W3YyYEeHHE
HOBOI (pyHKITHIH.

Ha ocmoBe wmaremarusanum SMIUPUYECKOTO  Marepuaa  CHOPMYIUPOBATH
ompeJiesieane GyHKImU (CoodOIUTh GOPMYILY ).

CocraButh Tab/uIly 3HAUEHUN (PYHKIIUNA U TIOCTPOUTD “TI0 TOUKaMm~ €€ rpaduk.

[IpoBectu wucciieOBaHNe OCHOBHBIX CBOHCTB (DyHKIMHU ([MIPEUMYIIECTBEHHO 110
rpaduky).

PaccvoTpers 3aj1a4n u ynpakHeHnusi Ha TPUMEHEHNe U3yYeHHbIX CBOWCTB (DyHKITUN.

OcoOEHHOCTDL  CXEMbBI-UCC/IeIOBAHUS (DYHKIIMH WMMEeT HAIJIsIHO-Te€OMETPUIECKUit
[OJIXOJ, AHAJUTUYIECKOE WCC/IeIOBAHNEe WMeeT OrpaHWYeHHbIH xapakrtep. Cxema
[IpUMEHUMa, B M3YYCHWH JIMHEHHOW, KBaJIpATHYIHON, CTEIEHHOW W JIPYIUX (PYHKIUH, C
KOTOPBIMU yYallecs 3HAaKOMSTCS B Kypce ajareOphl.

Nzyuyenmne dpyukimii B Kijacce dynknuii. Kitace squneiitnbrx yHKIIA

Tunwanerit s MareMaTuku Kiace dyHkiuit — JunHeiinbie. lepBonauasibhoe
IIpEJICTAaBJIEHUE CBA3BIBAETCS C PABHOMEDHBIM MPAMOJMHENHBIM JIBI2KEHHEM WA C
IIOCTPOEHNEM rpadrKa HEKOTOPOU JTmHeiHOo# dynkimu. PaccmaTpuBast BTOPOit MCTOYHUK
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MOXKHO YO€JUTHCS B TOM, YTO I'PadUK OTIEIbHO B3dATON JUHEHHON DYHKIUH HE MOXKET
npuBecTH K (hOPMYJIUPOBAHUIO TTPEJICTABIEHNIT 00 OCHOBHBIX CBOHCTBaX I'PabUKOB BCEX
JIMHEHBIX (DYHKITNIA.

[lepBbiii crioco6: UCMOMB30BaHKUE 3arylieHusl TOYEK Ha Tpaduke. a) HaHECEHHE
HECKOJIbKUX TOUEK; 0) HabJIIo/leHne — BCe MOCTPOEHHBIE TOYKH PACIIOJIOKEHBI HA OJHOI
[PSIMOIi; B) IPOBEPKa — 6epEM IIPOU3BOJILHOE 3HAUEHUE apI'yMeHTa U BBIYUC/IsIEM TI0 HEMY
sHavYeHust QYHKIIUW; I') HAHOCHM TOYKY Ha KOODJUHATHYTO MJIOCKOCTD — OHA TPUHAJJIEIKHIT
MIOCTPOEHHO# TIpaMOii. Takoil mpuéM MpuBeIET K MOHUMAHUIO TOTO, YTO Ipaduk Jo00ii
JIMHEHOW (DYHKIINKA — HIpsiMast (BbmeﬂeHHe OJTHOT'O U3 CBOWMCTB JIMHEMHON cbyHKLLI/H/I), HA
€ro MpOBeJieHne MOTPedyeT OUeHb MHOTO BpeMeHH U 00Iue CBOfCTBa (DOPMYIUPYETCS Ha
N30 IMPOBAHHBIX IIPUMeEpPax.

Bropoit cmocob: 1o  JaByM  TOYKaM. DTOT CIHOCOD  IMpearojaraeT — 3HaHWEe
COOTBETCTBYIOIIETO CBOMCTBA TI'padUKOB JIMHEHHBIX (DYHKIWI, BbIABIEHNE HOBBIX
CBOICTB HE IPOUCXOUT.

[Ipu oOydennn mpoUCXOTUT TOCTIEIOBATEHHAS CXeMa STUX CIIOCODOB.

Jnsg nsyvdenns Kiracca JHHEINHBIX (DYHKINN B COBOKYITHOCTH €TI0 ODIIHUX CBOMCTB Iepes]
YUAIUMUCH CTABUTCS IMO3HABATEIbHAs 3a/lada UCCIE0BATDL KJace (DyHKIM Y=KX+b B
3aBUCUMOCTH OT MAPaMETPOB, 37eCh JIYUIe BCEIO PACCMOTPETb HECKOJILKO (DYHKIHH C
Pa3INYHbIME ITapaMeTPaMH,

Hanpuwmep: [TocTpoiite rpacdukn dyukimit y=0.5x; y=0.5x+0.5; y=1.5x; y=1.5x+0.5.

Jlasbiime HeoOXOAMMO UX CPaBHUTH, oOpalasd BHUMaHIe Ha OCOOEHHOCTU, CBA3aHHBIE
C YUCJIOBBIMU 3HAYEHUEM KO3(DUINEHTOB.

Hampumep, wuszydass reoMerpudecKuii CMbICT KOIMDPUIMEHTOB TPHU EePEMEHHOIA,
OTJIMYaeM OJMHAKOBOCTH yIVIOB HAKJIOHOB K OCH, U€M MEHbIIe 3TOT KO3(hMOUINEHT, TeM
MEHBINNI yroJl HaKJIoHa obpasyeT mpsmas ¢ ockio. [loce sToro dopmynupyercs BBIBO
0 3aBUCUMOCTU PACCMOTPEHHOI'O yTJia OT KO3(MUIMEHTa U BBOJUTCA MOHATHE yTIJIOBOM
ko3 durmeHT’. 3aKPEIIAIoNie yIIPaskKHEHUsT: HA OJTHOM 1 TOM K€ IepTeKe N300PaKeHbI
rpacduku pyskiunit y=3x+2; y=34x+2. [locrpouts Ha 3TOM 1uepTexke rpaduxu dyHKIMI
y=3x-1; y=34x-1; 00bICHUTH TOCTPOEHHUE.
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CamocrosiTesibHasi pabora 3.5
Oynknuda. JIuneiitnas dyHKNUS u ee cBolicTBa
Bapmant 1

Ne 1. W3 pjgamHbIX TOYEK BbIOEpUTE TOYKY, MPUHAJJIEKAILYIO TI'paduky
dyuKIIMN ¥y = 3 — 2
@A (0:8);  6) B(-14); ) C(-3;0);  \uNBEEEYE

Ne 2. U3 nammbix ¢dyHKIuil BeiOepuTe Ty, rpaduK KOTOPOHl MnapaJuiesieH rpaduky
byHKIIMU y="71+4:

a) y=x+7; 6)y=1+7x; B)y=4x;

Ne 3. Haitmure myns dynkmn: y=-3z+15.

Ne 4. Tloctpoiite rpaduk GyHKIHN: y=1-3.

Ne 5. I'pacduk jimHeitHON DYHKINN y=-42T TPOXOJUT Uepe3 TOUKY, OpJMHATA KOTOPOii
paBHa 24. Hemy paBra abcrucca 3TOH TOUKHU?

Ne 6. @yukuust 3agana dopmynoit f(z)=-3r+2. Haiiyure 3HaueHWe BBIPAYKEHMUSI
f-1)+1(0).

Ne 7. @yukrus y=f(x) 3amana rpadukoM:

r) y=-7x+4.

AY
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12345576913\11
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Haiture: a) wymm dynkiun; 0) Ipn KaKuUX 3HAYEHUAX apryMeHTa (QyHKITHs
[MPUHUMAET TOJIOKUTE/THbHbIC 3HATECHUS.

Ne 8. Bamurmure opmysy u mocTpoiite rpaduk JTUHEHHON (DyHKINN, eC/ii N3BECTHO,
YTO OH IPOXOJIUT Yepe3 Hadao KOODJAWHAT U MapaJuiesieH TpaduKy QYHKINN y=3-067.

Ne 9. Ha pucynke mzobpazken rpaduk yHKImn y=kx+b.

AS"
5

3

vx

Haitmure k u b.
Ne 10. Haiinure, mpu KakoMm 3HadeHun [ncia b touka A(b+3;2-b) upuHaIIeKuT
rpacduky dyHKIun y=-3r+1.
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BapuanT 2

Ne 1. 3 nanubIxX TOYEK BBIOEpUTE TOUKY, IIPUHAJIEXKAIITY IO rpaduKy DOyHKIUN y=2-1:

a) A(0-2); 6) B(-1;1);  B) C(-2:4) NSRS

Ne 2. I3 nmanubix (byHKIME BhIOEpUTE TY, rpadUK KOTOPOH MHapaJiiejieH rpaduky
dyurIUn y=8r+3:

SV S 6) y=-8x13;  B)y=I118%=

Ne 3. Haiture aynb dyukiun y=-4r+12.

Ne 4. Tloctpoiire rpacduk pynrimn y=u-2.

Ne 5. I'pacduk muneitHoit pyHKIUN y=-3T TPOXOJIUT Uepe3 TOUKY, OpJAUHATA KOTOPOi
paBHa 15. HYemy paBna abcrucca 3Toit TOUKU?

Ne 6. ®Oyukuus 3azana dopmyioit f(r)=-4z+1. Haliqure 3HaueHue BbIparKeHUs
H-1)+£(0).

Ne 7. @yukiust y=f(z) 3amana rpadukom:

e

AY

\ / \ / )
>
ry 5 4 3 A1 1 2 3 4 5 6 T 8 9 10 1

Haiimure: a) mynum dyskium; 6) Npu KAKUX 3HAYEHUAX apryMeHTa (QyHKIHs
IIPUHAMAET OTPUIIATE/IbHbIE 3HAYEHUS.

Noow) & >

bbb A
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Ne 8. Banurmure dopmysy u nocrpoiite rpaduk JUHEHHON (DyHKIUN, €CJIi U3BECTHO,
YTO OH IPOXOJIUT Uepe3 HavajI0 KOOP/MHAT U MapasiiesieH rpaduky OyHKIUN y="7-42.
Ne 9. Ha pucynke mzobpazken rpaduk dyukimu y=kx+b.

Vx

Haitnure k£ u b.
Ne 10. Haitnure, npn KakoMm 3HadeHun uncia b touka A(b+2;3-b) upunajjexuT
rpaduxky byakimn y=-2z+1.
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KonTposibHast pabora Ne 3
JInneitnbie ypaBHeHud. JluHeiinbie HepaBeHcTBa. JluHeltHasa pyHKIMsS
Bapmant 1

Ne 1. M3 pmaHHBIX TOYEK BBIOEPUTE TOYKY, NPUHAJICKAIIYIO rpaduKy GyHKINANR
Y=

a) A(0;-2); 6) B(-1;1); B) C(-2;4); r) D(152).

Ne 2. NzBectHO, uTO M <n. Boibepure BepHOE HEPABEHCTBO:

a) @>% 6) m+8<n+8; B)-8m<-8n; 1) m-8>n-8.

Ne 3. Haiiture 3Havenue pyHKIUN y=52-1 NpU 3HAYEHUU apryMeHTa, PABHOM 3.

Ne 4. Pemnure nepaBeHCTBO: 31-4<x+1.

Ne 5. Tloctpoiire rpaduk GyHKIUN y=-3T+ 2.

Ne 6. Karep npoxojut 3a 4 4aca NpOTUB TEUECHUs] PEKU TAKOE YK€ PACCTOSTHUE, KAaKOe
MIPOXOJIUT 3a 3 Jaca o Tedennto. Haliinre coOCTBEHHYIO CKOPOCTD KaTepa, eCJii CKOPOCTh
TeUYEeHUs] PEKU PaBHA 3 KM /4.

Ne 7. Pemnte ypasHenme 22t — 322 4 225

Ne 8. Pemure mepasenctso (z — 3)? > z(z — 5) + 6.

Ne 9. JTokazkure, uro ypasuenue 6(1,2x-0,5)-3(2,7x-1)=5-0,9x ne umeer KopHeii.

Ne 10. Hysb dbyukuuu y=(a+1)z+a-1 pasen 2. Haitjure uuciio a.
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BapuanT 2

Ne 1. U3 pmaHHBIX TOYEK BBIOEPUTE TOYKY, MPUHAIJICKAINLYIO Tpaduky OyHKITNT D
U=

a) A(-3;6); 6) B(0;3); B) C(-14); 1) D(1;3).

Ne 2. MsBectHo, uTO0 m_>n. Bribepure BepHOE HEPpABEHCTBO:

a) -6m>-6n; 6) m-6<n-6; B) T >% T ME6NES6E

Ne 3. Haiture 3navenune gpyukiun y="7x-1 1npu 3HAUYEHUU apryMeHTa, PABHOM 4.

Ne 4. Pemure nHepaBeHCTBO: 31-6>x+ 1.

Ne 5. Tloctpoiite rpacduk GpyHimn y=-2c+3.

Ne 6. Karep mpoxoauT 3a 3 daca NPOTUB TEUCHHUS PEKU TAKOE YKe PACCTOSHUE, KaKoe
IIPOXOJIUT 3a 2 Jaca 1o Tedennio. Haliiure coOCTBEHHYIO CKOPOCTD KaTepa, €CJii CKOPOCTh
TeUYeHUs] PEKU PaBHA 3 KM /4.

Ne 7. Pemmre ypasrenme 54 — 822 — 3243

Ne 8. Pemmmre nepasencrso (v —2)* < z(z —3) + 8 .

Ne 9. JTokazkure, uto ypasHenue 6(1,3x+0,25)-2(2,3x-1)=3,2x He uMeeT KOpHEH. ‘

Ne 10. Hysb dbyuknuu y=(a+2)z+a-5 pasen 3. Haitjure qncio a. ‘
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Jlekiusti 12. Metoanka nsyveHusi apudMeTUIeCcKoi 1 reoMeTpPpuIecKoit
MMpOrpeccuii B Kypce MaTeMaTUKMN CPeIHEl MIKOJIbI

U3 IIporpammsr (9 Kiacc):
APUOPMETMNYECKAA I TEOMETPUYECKAS{ ITPOTPECCUN

YucnoBas mOCIeI0BATEILHOCTE. Apudmerndeckas U reOMeTpUIecKas MPOrPECCUH.
@opMyJIbI N-I'0 YJIeHa U CYMMbBI NI TIEPBLIX YJIEHOB apuMETUIECKONl 1 Te€OMETPUIECKOI
OPOrPECCUid.

OCHOBHBIE TPEBOBAHIS K PE3YJIBTATAM YYEBHON AEATEJILHOCTHU
YYUAIINXCHA

VYyainuecst JOJI2KHBI:

3HAMb MEPMUHDBL U NPAGUADHO UCTLOAB3OEATMD TLOHATMUA:

® UNCJIOBasg IIOCJAEJ0BATE/ILHOCTD; apudMeTndecKkas I[POrPeccusi, PpPa3HOCTD
apuMETUYIECKONl MPOrPecCUr; TeOMEeTpUUecKasl MPOTPECCUsi; UJIE€H IPOTIPECCUN;
3HaMeHaTeJ b NeOMETPUIECKON IIPOrpeccu;

3Hambs:

e pOpMyYJIBI N-TO YIeHa U CYMMBI Nl TIEPBBIX YIEHOB apu(MMeTHIeCKOl TPOTrPECCHN;

e (DOPMYJIBI N-T0O YJI€HA U CYMMBI NI TIEPBBIX UJIEHOB I'€OMETPUIECKOIl ITPOrPeCcCuu;

Yymems:

® HaXO/IUTh PA3HOCTH apu(PMETHIECKON TTPOTPECCUH M 3HaMEHATe/Ib T€OMeTPUIECKOM
IIPOI'PECCUY;

® HAXOJIUTH N-i YJIEH U CYMMY N [IEPBBIX YIEHOB apuMETHIECKON U T€OMeTPUIECKOM
IIPOI'PECCHI;

e pemarh 3aJa9u  Ha QOPMYJIbI N-TO YjJeHAa W CyMMBI N II€PBBIX “JIEHOB
apuMETUIECKON U NeOMETPUIECKOI TPOTPECCHii.
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Meronuka ¢popMUpPOBAHNAS MAaTEMaTUICCKUX MOHATHUI BK/IIOYAET CJIELyIONIe STAlIbL:
1) BBeJeHUE ONIPEIE/ICHNS;
2) yCBOEHUE OIIPE/IC/ICHUST;
3) 3aKpeIjieHre MOHSITHSI.

Brenenune omnpejenerns MOXKET OCYIIECTBIATHCA JBYMs METOJaMU: KOHKPETHO-
WH/IyKTUBHBIM (Ha OCHOBE PACCMOTPEHWsI KOHKPETHBIX TPUMEPOB HJIM 3a/a9 MPUXOIUM
K HOBOMY TIOHSITUIO M €r0 ONpPeJIeJIeHI0) Wi abCTPaKTHO-JIeYKTHBHBIM (OIpejIeieHne
noHsiTust (POpMyJIMpyercs cpady mHocje Oo0bsaBJIEHUs HOBOro TepMmuHa). 2KemareanHo
MOTUBUPOBATDH BBEJICHIE TIOHSITHS U MTOJIEIINTh ITPOUCXOK ieHne Tepmuna. [Ipu KoHkpeTHo-
WHIyKTUBHOM BBEJICHUU TIOHATHSA CJIEIyeT pPacCMaTPUBATH MPUMED, KOTOPBIH HOCHT
o0Iuii, a He YaCTHBIN XapakTep.

Ha srane ycBoenus peajmsyioTcs JBe Ie/d: 3alOMHATL ONPEICJCHUE U HAyIUThCs
POBEPATH, HMOAXOAUT OOBLEKT IO PACCMATPUBAEMOE IIOHATHE MJIU JIET. DTOT 3Tl
OCYIIECTBJIAETCA Ha CIEeIUAJIbHO COCTABJIEHHBIX YIPAaXKHEHUAX - YIPAaKHEHUAX Ha
«Ja» U <«HET», KOTOpPble (OPMYJUPYIOTCA, HAYMHAs CO CJIOB <«SlBisgercs Jm..,».
AprymMeHTHpYSI CBOIf OTBET, YUE€HUKU OCBAUBAIOT IMPU3HAKU IMOHITHSI U BBIYIUBAIOT
onpejenenue. [Ipu cocrapiennn mpuMepoB Ha «J1a», YIUTE/Ib BAPbUPYET HECYITIECTBEHHbBIE
NpU3HaKU (BKJIIOYAET YAaCTHBIE CJIydaM, M3MEHsIeT DPasMepbl, pacrojioxkenne (uryp),
IPU COCTABJICHUHM IPUMEPOB Ha «HeT» OTBepraeM OJIMH WM HECKOJILKO CYIIECTBEHHBIX
HPU3HAKOB. DTall YCBOCHHA TpeOyeT MOJBeJICHUs UTOIOB, IJIe IOBTOPSIETCS OLpPeIeIeHue
IIOHATHA €0 CYIIECTBEHHbIC ITPU3HAKM, & TaK2KE€ HEKOTOPbIEe HECYIIECTBECHHBIE ITPU3HAKN
(pacrosiozkeHne, pa3Mephbl, YaCTHBIE CJIyYan ).

Ha srame 3akperuienuns pemraiorcs 0ojiee CJI0XKHbBIE 3aJa4d, IJIe UCIOJIL3YIOTCI KaK
ompejiesieHne TOHATUs, TaK W €ro cBoiicTBa, B mporiecce 3akperuieHus peryspHo
MOBOJIATCA UTOTH, TJe OOCYXKIAeTCsdA, ITO HOBOTO y3HAJM O IMOHSTHH, UTO HAYIHJIUCH
JieJIaTh B pacCMaTPUBAEMbIM ITOHATHEM, KAKNE BUJIBI 33/1a4 HayIU/INCh peraTh. [losromy
IIPOIIeCC 3aKpEIIEHNs ITIOHATHS Ha3bIBAIOT €ro 00OTaIleHuEeM.
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CymiecTByeT HECKOJIBKO IIOAXOJ0B K M3ydeHHmio mporpeccuii. [lo TpamguiumorHOM
MeTojinKe apudMeTndecKasi 1 TeoOMeTpuiecKasi IPOTPEeCcCus PacCMaTPUBAIOTCS HA
ypOKax pasiebHO. B 3ak/odeHnn ke MPOBOIUTCS OTIEIbHOE 0000Imaioliee 3aHsITHE,
[TO3BOJISIONIEE CHCTEMATH3UPOBATD MTOJIy YeHHbIe 3HAHUSI. B 1M0100H0# cuTyalnn n3ydeHne
TEMbI IIPOI'PECCHIl MPOXOJNUT IOITAITHO — OT IPOCTOr0 K CJ0XKHOMY, OT 3HAKOMCTBa K
aHaJIN3Y.

AnbrepHaTHBON yKa3aHHOW METOUKE SIBJISIETCS OJHOBPEMEHHOE W3yYeHWe JIBYX
Pa3HOTHUIIHBIX TIporpeccuii. B Takom ciiydae maTepuas IMOJAETCA C TOYKHA 3PEHUA
CpaBHEHHs — IIOMCKA AHAJOTUM W Pa3Iuduil. ITO BBIHYXKAET HUCIOJIb30BATH B OJNH
MOMEHT CJIMIITKOM MHOTI'O Y4eOHOI JIMTePaTyPhl, 32TO MAKCUMAaJIbHO BKJIIOYaeTCd B paboTy
JIOTUYIECKOE MBIIIICHIE.

Ecmu oO0be uHUTD JBa BBIMIEYIIOMSHYTBHIX METO/a, TO MOXKHO JOOUTHCS BBICOKOI
3 HEKTUBHOCTH yCBOEGHUsI MaTepuajia yJYeHHKaMu. B TakoMm cjydae TapaJjiebHO
paccMaTpUBAIOTCS  TOJBKO KJIIOUEBBIE IMOHATHUS: YTO TaKOe TeoMeTpUIecKas W
apudMeTnIecKas MpOrpeccusi, KaK HaXOIUTCs ee N-biit 4jieH. [locsie 3Toro o3HakoMieHmne
C STUMH JBYMs YHUCJOBBIMHU DPsJaMHU TPOXOIUT PAa3eabHO U IOCeI0BaTe/bHO. B
pe3yabraTe IMKOJbHUKN MPUOOPETAIOT BaXKHBbIE HABBIKU: COIOCTAB/IEHUE TOHSITHIA;
HAXOXKJIEHNE CXOXKECTU U PA3JINUus; OIpPeJe/ieHne 3aKOHOMEDHOCTEH; CcOo3/IaHue
MaTeMaTUIeCKUX MOJe/Ieil u T.11. YCBOeHHEe yIeOHOTO MaTeprasia Mpu YKa3aHHOM OJIXO0/Ie
MakcumaJsibaoe. [1moc akTuBHO pa3BUBaeTCs JIOTUKA, 3PUTE/IbHAS AMATh, FPAMOTHAS C
TOYKHU 3PEHUS] MATEMATUKHU PEUb.

“IIporpeccusi” — JaTUHCKOE CJIOBO, O3HadYaloIee “IBUXKEHUE BIepes , ObLIO BBEJIEHO
pumckuM aBropoM Bosuumem (VI Bek) u moHumMasoch B 60Jjiee MIMPOKOM CMBICJIE, Kak
OecKOHEeUHasT YMC/I0OBas 0C/IeI0BATEIbHOCTD.

Ha cBa3p Mexy mporpeccusiMu — IEepBbIM
(ok. 287-212 r.r. 710 H.9).

CrejieHnsi, CBSI3aHHbBIE C IIPOTPECCUSIMU, BIIEPBBIE BCTPEUAIOTCSA B JIONIEIINX O HAC
nokyMenTax JIp. I'peruu. Yke B V B. JI0 H.3. TDEKU 3HAJU CJIEJTYIONINE ITPOTPECCUN U UX
CYMMBI:

obparuj BHUMaHume Apxume
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14+2+3+... +n=2tl,

254164 ... 4 2n = (el

Bymyun yuenukom HavanbHO# 1mkoabl Kapa Fayce (1777-1855) mammesn cymmy Beex
HaTypaJabHbIX dnces oT 1 go 100:

14-24...499=(1499)+(2+98)+...+(49+51)+50=100-49+50=4900+50=4950.
Cpasrenue apupmemuneckoli u 2eomempureckoti npoepeccuss (CM. TadIIA).

Meroauka u3ydeHusl IMOHATAsS apu(pPMeTUIEeCKOl mporpeccuu

CorytacHO MeTO/IUKEe WU3y4eHUs MOHATHUHN, BayKHOM siBjisgeTcss paboTa ¢ MpPU3HAKAMEI
HOHATHUSA, 3a(UKCUPOBAHHBIMU B €0  OIpPeJIeJeHNN. BbIJIEJIEHUIO STUX I[IPU3HAKOB
CIIOCOOCTBYET JIOTUKO-MaTeMaTHIeCKUil aHAIN3 Olpejie/eHns. BblieieHHble TPU3HAKH
IIOMOIr'alOT COCTaBUTH YIPpazKHEHUAd Ha IOJABEACHNE II0J IIOHATHUE (pra)KHeHI/IH Ha
«1a» U «HeT»). [/ 9TOro moJsie3Ho cocTaBUTH TaOJHUIly ydera (WM OIMPOBEPIKEHIS )
COOTBETCTBYIOIIUX IIPU3HAKOB. K TOMY 2K€ Ta6ﬂﬂua IIO3BOJIAET IIPpOaHaJIMSUPOBaATDL
COCTaBJICHHBIE TIPUMEPHI 110 00beMy (PacCMOTPEHBI JIM BCEe YACTHBIE CIyYad YITEHbI JId
BCE CYIIECTBEHHBIE TPU3HAKY W T.JI.).

Jloruko-mMareMaTHIeCKUl aHAIM3 OPEIeTeHIs

[Ipu moAroToBKE K YPOKY YUHUTETI0 HEOOXOJMMO IPOBECTH AHAJIU3 JIOTHKO-
MaTeMaTU4eCKO CTPYKTYDPBI oOIIpeJde/iIcHnud ¢ I1eJIbIO BbLAEJICHUA CYIIECTBEHHbIX
IIPU3HAKOB IIOHATHSA, ITOJIO2ZKEHHBIX B OCHOBY OIIpejJec/ieHud, YTO IIO3BOJIUT COCTaBUTDH
[PUMEPHI Ha MOJIBEJIeHNEe 00BEKTOB TI0J1 OIPE/Ie/IEHHE.

[TpoBesem amanm3 onpejeienus:: apudMeTHYECKOl Tporpeccueill  Ha3bIBAETCS
[OCJIe/I0BATEIBHOCTD, KAXK Bl WIeH KOTOPOii, HAUMHAs CO BTOPOIO, PABEH MPEIbILYIIEMY
YJIeHY, CJIOXKEHHOMY C OJIHUM U TeM K€ THCJIOM.

Tepmun - apudmernvdeckasi IPOrPeCCUs.

Pon - moceroaTebHOCTD.

BuioBble orimaust - KaxKJIblii 9JI€H, HAYWMHAs CO BTOPOTO, PABEH IPEJIbIIYIIeMY,
CJIOXKEHHOMY C OJTHUM U TeM K€ YHCIOM (WM B TaKOM BUJIE: Upi1 = Ay + d, TJ€ a1 U
d 3aj1aHbl, N - J1I060€ HATYPAJBHOE).
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OTO olpejesieHne PEeKypPCUBHOE, TaK KaK B BUJIOBBIX OTJINYAAX YKa3aHbI JI€HCTBUA
IOJIy9eHUsT TIOCJIEIYIONIEro dYJjeHa, €CJIM W3BECTeH Npeablayinii. BujgoBble ormmans
MOKHO paciucaTh IopoOHee: BTOPO UjIeH paBeH CyMMe IIePBOr0 W KaKOTo-TO YHCJIa,
TPETUl paBeH BTOPOMY, CJIOXKEHHOMY C STHM K€ YUCJIOM, U T.J. BBIIOJIHUM JielicTBUAA
HOJIBEJIEHNsT OOBEKTOB MOJI OIPeJIeJIeHNe, Pe3y/IbTaThl 3aHeceM B Tabmiry (tabi. 1).

Ta6uma 1
Kaxxaprit 4iieH,
Ha4YMHAasg CO Bruisoz;
BTOPOIr'o, paBeH JIAHHBIN
] ITociaenoBaTebHOCTD TReAE s ST
IIpumepsnl CJI0XKEeHHOMY C | apudMeTHYIecKasi
n/o (ma - «+», HET - «—»).
OIHUM U TeM mporpeccus
JKe YHCJIOM (ma - «+»,
(ma - «+», HET - <«—»).
HET - «—»).
0; -5; -10; -15; ...;
) 3 + R\
2o 1; 3; 5; 10 I = =
3. x+7 = = =
4. 7T + + i
5. %;%;1;1% + o5 I

B Tabaune mpejcraBiieHbl BeC BHIAbI apudMETHIECKON MTPOTPECCHH; BO3PACTAIOIIAA,
yObIBaOIIasi, IIOCTOsiHHAsl, KOHEYHasi, OeCKOHeYHas, pa3HOCTb  MOXKeT OBITh
MIOJIOZKUTEJIbHBIM, OTPUIIATEJIbHBIM YHUCJIOM W HyJeM; YJeHbl [IPOrPecCud MOTLYT
OBITH HATYPAJIbHBIMU, TEJBIME, JIPOOHBIMU.
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OTanbl popMUPOBaHUS MOHATHUSI AapU@PMETUIECKOIl Mporpeccun
BBenenune onpeienennst
[Ipuseem parmeHT ypoka 10O BBEJIEHUIO MOHATHA apuPMETHIECKON TTPOTPECCUN.

3anuce Ha gocke. 42, 44, 46. .. - pazMepsl OLCHUIb.

Cxema Nel  Cxema NeZ  Cxema N23
1- 1- 1-f,

2- 2-ffl 2-|a]

3~ 3-Wahpl  3-

4- 4- 2 4-|a,

.a s

n-ftl  n-

n -y " @@

PaccmorpuM mocienoBaTeslbHOCTh pasMepoB ojezkabl. HazosuTe mepsblit, BTODOIL,
TpeTuil U Tax Jajiee 4IeHBl 3aJJaHHON II0CIIe/I0BATE/IbHOCTH.

(YaeHuKy OTBEYAIOT TI0 OYepe/Ii. Y IUTe b 3all0THsIeT OKOIMKE cxeMbl Nel).

Kakag  3akoHOMEpPHOCTH  HPOCJIEKHBAaeTCA B
HOCJIeI0BATEILHOCTH

3alliCh 9JIEHOB 3TON

Ecnun BosHmKaeT 3aTpyaHeHHE B OTBETE Ha 3TOT BOIPOC, TO Ipejjaraercs
JIOTIOJIHATEIbHOE 3a/IaHHE.

CpaBHUM KasKIbIil ITOC/IEIYIONIUI YJIEH ITOC/IeI0BATEIBHOCTH C  IIPEJIBLIYIIIM,
3aII0JIHAB OKOIIKN CXeMBbI N°2.

Wrak, KaKObIi WIEH I[IOCJIeNOBATEJIbHOCTH, HAYMHAJI CO BTOPOrO, PpPaBeH
IIPEIbILIYIIEMY, CJIOKEHHOMY C OJJHUM M TeM ke dmucjoM 2, Takas 1mocseoBaTebHOCTD
SABJIAETCA ITPUMEPOM apU(PMETUIECKOI ITPOrPECCUN.

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

CrpaHuya 304 nz 389|

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




Omnpejienierne. Apudmerndeckoil mporpeccueil Has3bIBaeTCsl MOCIEI0BATETHHOCTD,
KasK/JIBIIl IJIeH KOTOPO, HaumHAasT CO BTOPOTO, PABEH MPEIbIIYIIEMY UJIE€HY, CJIOXKEHHOMY
C OJTHUM W T€M K€ THUCJIOM.

DTO olpejiesieHne MOXKHO 3aIicaTh B BUe (GOPMYJIbI, KOTOPYIO MOJIYYINM, 3aI0JIHUB
OKOIIKN cxeMbl Ne3.

[IycTh WteHBbI TPOrPECCUN 3alMCAHBI B BUJE: A1} (2; A3; -..;0p-

Yucs1o, KoTOpoe MpUdABJIIETCA K KAyKIOMY WIEHY IPOIPECCUU, MOXKET ObITh HE TOJTHKO
2, obozraumM ero OykBoit d (3amosHsIOTCS OKOMKN cxeMbl Ne3).

WNrak, s J11000ro HATypaJbHOO N BBIIOJHIETCS YCIAOBUE Uy
rae d - HEKOTOpOe YHUCJIO.

d - Ha3bpIBAIOT PA3HOCTHIO APUPMETHIECKON TPOTPECCur, TaK KaK d = Api1 — Qy.

YcBoeHue orpeaesieHnus

esib 3Tamna ycBoeHus ONpe/IeIeHIs: BBIYIUTh €r0 U HAYYUThCS OLPEJIEISATh, ABISeTCs
JIN TIOCJIeJIOBATE/IbHOCTh apu(pMeTHIeCcKoil mporpeccueil mainm HeT. IJTU JiBe 3aJ1a49n
PEIIaroTcss OJHOBPDEMEHHO, €CJIM YYEeHUKHU JIaf0T IOsiCHEHWsI, I0YeMYy IIpe/ijlaraeMast
[IOCJIE/IOBATEILHOCTD SIBJISIETCS WJIA HE SABJISETCS apuMETUIeCKON ITPOrPECcCHei.

3adanue 1. HazoBure upuMmepbl  apudMETHIECKUX  IIPOIPECCUii
ITOCJIEJOBATEIHHOCTEl, 3alNCAHHBIX Ha, HocKe. OObICHUTE CBOIl OTBET.

a, + d,

cpen

1) 0; -5; -10; -15;...; -5(n+1)...  6) 0; 0; 0; 0; 0.

2) 1; 3; 5; 10;... 7) -1; -1; -1; -1.

3) x+7 8) -1; 0; -1; 0; -1.
201 e O 9) &; 3; 1; -1; -3; -5.
5) 3213145 .. U SR e

B cinygae apudmernueckoil mporpeccun Ha30BUTE ee PA3HOCTb U €€ TEePBLII WIeH.

3adanue 2.

1. IIpuBeaure cBoit mpumep apudMeTHIeCKOi IPOrPEeCcCu.

2. MBI paccMaTpuBaIu pasMepbl OJIEXKJIbI W IPUILIN K MOHATHIO apuMeTHIeCKOHR
nmporpeccun. [e eme B NpaKTUIECKON »KU3HM MOXKHO BCTPETUTHCA C apupMeTHIecKoi
nporpeccueii? (Homepa jI0MOB 4eTHOI CTOPOHBI YJIUIIBI, pasMepbl 00YBH).
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3. Ha pa3zmepbl 0/ie2K/IbI MOYKHO TIOCMOTPETH KaK Ha IIOCEI0BATETHHOCTb HHCEJI,
Jendmuxcd Ha 2. Byner sm mocse10BaTe/IbHOCTD YUCEs, KOTOPBIE NIPH JEJIEHUN Ha IUCTIO
2 maroT ocTaTok 1, sBasIThCs apudmerndeckoil mporpeccueit? [Ipuseaure cBoit mpumep.

WNrak, MBI paccMmorpesnn mpuMepbl apudMETHYeCKUX [POTPECCHil, 3aaHHBIX
IepevncaeHrneM CBOUX 4ieHOB. PaccMoTpum nHoe 3a1anne apudMeTHnIecKoil TPOrPeCcCri.

3adarue 3. 3anuiuTe HECKOJIBKO IIEPBBIX YJIEHOB apuMETHYECKON IPOrpeccu,
338JIaHHBIX [IEPBBIM YJIEHOM M PAa3HOCTLIO:

SR =3, d = 2; r)a; = —%,d=-3;

OIRGE— 0. d = —2; ) a; = ,d:%.

B) a; = —3,d = 0;

Nrak, xakuMm crmocoboM MoxKeT ObITh 3ajlaHa apudMeTudecKas IpPOTrPeccus’
[Ipetozkure cBOU MpUMepPhbl ApUMOMETUIECKUX IIPOIPECCUil, 3aJJAHHBIX STUM CIIOCOOOM.

Y10 B cBsI3U € TOHATHEM apu(MeTHIECKO mpodeccnnt Mbl Y3HAIU !

Omnpesienierne, BUJIBI, JIBa CIIOCODA 38, TAHUSI.

Bameuanne. Bo3moxken Jpyroit BapuaHT BBEJICHUS MOHATHS apUPMETUIECKO
[pOTpeccuu, KOorja apudMerndeckas U TIeOMeTPUYEeCKas IMIPOIPECCUN HM3YYaIOTCs
COBMECTHO.

3akperieHre MOHATHS aPUOMETHIECKON TTPOTrPECCHH

3akperjieHre MOHATHsT apUMMETHIECKON MPOIPECCUN OCYIIECTBIIAETCS MPU BBIBOJIE
U WCIOJIB30BAHUU (POPMYJIBI N-TO UJIEHA I PelleHus KaK MPAMBIX, TaK U OOpPATHBIX
3aJiad, MpuieM apudMeTuvdecKas IMPOrpeccusl MOXKeT OBbITh 3a/aHa Pa3HbIMU CIIOCODAMU
(mepeunciieHreM CBOUX 9JICHOB, IIEPBBIM YJIEHOM U PA3HOCTDIO, JIIOOBIMU JIBYMsI UJIEHAMH ),
IIPH BBIBOJIE W HMCIIOJIL30BAHUK (DOPMYJIBI CYMMBI Il TIEPBBIX YJIEHOB, IIPU PEIICHUN 3a/1aM,
rJe TpeBapUTEeIbHO TpebyeTcd JI0Ka3aTh, UTO 3aJaHHas IOCIEI0BATETHLHOCTD YHUCET
sBJIgeTCd apudMETHIECKON Iporpeccueii, a 3aTeM yKe HafTh HeJIOCTAOIINe YJICHbI
IIPOIPECCUN WU CYMMY 3a/IaHHBIX YHUCEJ U T.JI.

N[ —=
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Metoanka dpopMupoBaHUS MaTeMAaTUYE€CKAX yMEHU

Meromuka dhopMupoBaHus MaTeMATHYECKUX YMEHUN ONUpaeTcsd Ha CJIEYIONIe
[ICUXOJIOTO-TIe/IarOrnIecKre TpeOOBaHUSA; NpH (POPMUPOBAHUU YMEHHS CJIEyeT YETKO
BBIJIEJISITh STAIBI €70 BBITOIHEHUsT (MM €10 AJITOPUTM):

1) BBIIE/IEHHBIE STAIBI CIeAyeT (OPMYJIUPOBATH B OOIIEM BHJE, YTO ITO3BOJISET
peliaTh IeJiblil Kjace 3a/1a4;

2) KaKJblif 9Tal JI0JKEeH OBbITh OTPabOTaH OTIEIBHO OT JPYTUX C IOMOIIBIO
CHEIUAIBHO TI0JI0OPAHHbIX YITPAXKHEHUH;

3) 1pu nepBOHAYABHON OTpabOTKe YMEHMsI KarKJIblii 3Tall CJejyeT POroBapuBaTh
BCJIyX, IIOCKOJIbKY MHOI'M€ YYCHHUKHM He MOLYT IPOIIYCTUTBH 3Tall «BHEIIHEH pedny Ipu
repexojie OT O0IEero K 4acTHOMY;

4) kejaTesNbHO, dYTOOBI yUaIlWeCcs CAMOCTOATEIBHO COCTABJISLIH — AJTOPUTM
BBIIIOJTHEHUST JAHHOI'O YMEHMsl, XOTsl PE3yJAbTaThbl BBINIOJHEHUS YMEHHs B 3TOM Claydvae
Oy/lyT TeMU Ke, YTO U B CJIydae, KOrJa aJropuT™M OyJIEeT JIaH B TOTOBOM BHJE. Y YacTHe
YYEHUKOB B CO3/IAHUU AJTOPUTMa, CIIOCOOCTBYET X PA3BUTHUIO.

QopmMupoBaHUe yMEHUI BKIOYAET TPHU dTala.

e DBgenenne anropurMa. DBBejileHne MOXKeT OCYIIECTBJIATHCS JIBYMS MeTOJ/IaMU:
KOHKDPETHO-MH/IYKTUBHBIM, KOIJ[a aJI'OPUTM COCTaBJIdeTcd Ha OCHOBE IIpuMepa, u
abCTPAKTHO-JICYKTUBHBIM, KOTJIa AJTOPUTM JIA€TCsd B T'OTOBOM BHJIE WJIM HA OCHOBE
TEOPETUIECKOr0 TOJIoxKeHus (popMysibl, olpejesenus, TeopeMbl). Ha sTom 3rarme
JIEMOHCTPHUPYETC 00pa3er] BBITOTHEHU 38 JaHId 1 0O0CHOBBIBACTCA AJITOPUTM PEITCHUS.
Ecnn xakoii-To mar ajroputMa MOKeT ObITh BBIIOJHEH HEOIHO3HAYHO, TO HEOOXOIIMO
pPacCMOTpEeTh Ha TOM 2Ke 3aJ]aHUU BCE BO3MOXKHBIE CIIOCOOBI PEIIEHUSI.

e VCBOeHME aJrOpUTMa. YCBOEHUE IIPECIelyeT CJIeyIONue TeIn: YCBOUTh IPU3HAKH,
IIO3BOJIAIONINE ONPEJIEUTh, YTO MOXKHO IOJb30BaThCs U3YUYEHHBIM aJrOPUTMOM, YCBOUTh
OT/I€JIbHBIE IIard aJITOPUTMA, BBIYUUTh aJITOPUTM BBIIIOJIHEHUSI YMEHUsl, U3y YU Th YaCTHBIE
cJiydau IpUMeHEHUs aJrOPUTMA.

e 3akperieHne yMeHHd. JTall 3aKPeIUIeHUs BKJIYAET pa3/IndHble CIydan o
CUTYaIlNy ITPUMEHEeHNs aJropuTMa. B mporecce 3akperieHns BayKHO IOJBOJIUTH UTOT'U
110 00OTAIEHUIO 3HAHUI 110 (POPMUPYEMOMY YMEHUIO.
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Meroanka ¢dopMupoBaHus yMeEHUsI ONPEIEeNsATb, SIBJISETCS JIA JaHHOE
YUCJI0 YJIEHOM JIAHHOW apudMeTUYecKOoil mporpeccun

. Brenenue cxeMbl pernieHus

Pemaerca zamganne: Conep:xut u apudmMerndeckas nporpeccust 2; 9;... ancao 1567

Cradajia B TpoIecce JUAJIOTA BBISCHAETCS UJesd PEIeHrs, KOTOpas MO3BOJISET
COCTaBUTH ILIAH OTBETa Ha BOIPOC 3aIa9H.

Kak mna sa3bike mocsenoBaTe/IbHOCTH CKa3aTh WHAYe, YTO IOC/IEI0BATEIHLHOCTD
COJIEPKUT (MJIU HE COJIEPIKUT) KAKOE-TO UUCIIO?

DTO 3HAYUT, UYTO UUCJIO ABIACTCS (MM HE sIBJISIETCS) YJI€HOM IIO0CTIE0BATETLHOCTH.

YewMm orpeieisieTcst MeCTO [JIeHa, TOC/IeI0BATETbHOCTI

Homepowm umena mocsie1oBaTeTbHOCTH

Kakum guciiom siBiisiercs Homep?

HarypaababiM.

WNrak, ecsu mam ymacrcs onpese/uTb HoMep duciaa 156 B  apudmerudeckoit
[IPOTPECCUH, TO KAK MBI OTBETUM Ha BOIIPOC 3a1a4u’

[Iporpeccus comepxkut unciao 156.

Yro m3BecTHO 00 apmdMETHIECKONH MPOrPECCUN U JOCTATOYHO JIU STUX JAHHBIX JIJTsT
OTBeTa Ha 3TOT BOIPOCT

B mnporpeccun um3BecTHBI TEPBBII M BTOPON YJEHBI, 3HAYUT, MPOIDECCUs 3aJlaHa
[IOJTHOCTBHIO, TIOSTOMY JIAHHBIX JOCTATOTHO.

Y10 1103BOIUT HAWTU HOMED HJICHA IIPOIPECCUn’?

@opmysia n-ro wieHa (3allMChIBACTCS HA JIOCKE, W AHAJU3UPYIOTCS U3BECTHBIE
BeJINYMHBI). B Heil u3BeCTHBI N-if WieH U TEPBbIil, PA3HOCTh IPOrPECCHU MOYKEM HANTH
[0 YCJIOBUIO 33/Ia9H. SHAYHUT, CMOYKEM HAWTH TUCJIO N.

e CocraBigeTcs IJIAH PEIIeHNs U BINCHIBAETCA PeEIleHue.

1. Haiinem i jmannHoil apudmerntdeckoil mporpeccun pasHoctb d 1o dhopmyite
Ty — 1 = d, TO ecTb d=9-2=7.

2. Samuiem HOPMYIy N-TO HieHa apupMEeTHIECKON TPOTPECCUn.
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3. IlopcraBum B 3Ty opmysy 3HadeHus x; u d, a BMECTO X, JJaHHOE |YHUCJIO 156,
nostyanM ypasaerue: 156=2+7(n-1).

4. Pemum 1ojrydeHHOe ypaBHEHHE OTHOCUTEIBHO 1.

156=2+7Tn-7; = Tn=151;  n=23.

5. Tak kak n, paBHoe 23, ABJIAETCA HATYPAJbHLIM YUCJIOM, TO JI€JIA€M BBIBOJI, UTO
JlaHHasg apudMeTuIecKas MPOrpeccus COAEPKUT IUCTO0 156, OHO OyIeT 23-M UIEHOM 3TOM
IIPOI'PECCHUN.

OtBet: uncyo 156 gB/seTcs 9IeHOM JAHHOW apuMeTHIecKOil IPOrPECcCun.

e CocraBigeTcs cxeMa BBIITOJTHEHNS 33/IaHIil pACCMOTPEHHOI'O BUJIA:

1. Halitm wim yka3aThb TepBBIl WIEH U PA3HOCTh apudMETUYeCKOH TPOrpecCun
(1 u d).

2. Banucarb HOpMYILy N-TO HWIeHA IIPOI'PECCUN.

3. [loscraButh B 3Ty hbopMysty HailjieHHbIC 3HAYUEHUs T1 1 d, 8 BMECTO X, - 33JIaHHOE
YUCJIO.

4. PemmuTh MoJTy4eHHOE YpaBHEHNE OTHOCUTEIHHO M.

5. CrenaTh BBIBOJ: €CJIN N HATYPAJIBHOE YUCJIO, TO JAHHOE YUCJIO SIBJISIETCS 1JIEHOM
IPOTPECCHUN; €CJIU N HE SBJSETCA HATYPAJbHBIM UHUCJIOM, TO JAHHOE YNCJIO HE SIBJSETCHd
WIEHOM JAaHHOI apudMeTUIecKOoil IPOrpecCui.

6. 3anucarhb OTBET.

I1. BeimostHerune yipaskHeHn# Ha OTPaAbOTKY IITaroB ajropurMa

e VmpaxKHeHUs Ha IOBTOPEHUE yMeHUsl HaXOJAUTh IEPBBIM YjeH U Pa3sHOCThb I
apudmeTnaeckoil mporpeccun (1-if mar ajropurma).

1. Haiiniure pasnocts apudMeTudecKoil Iporpeccun

a) —%;1;... r) y; = 8,y = 24.
6) 4,5; -6;... &) a1 = 3%,a7 =91
B) 3; 43;...

2. HaiiTn niepBblil 4wieH apudMeTHIecKoil Tporpeccuu, ecyiu:
BN 162, d — 2; O] — 1.5
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3. Haiitu niepsblit 4ien apudMeTnvecKkoii IPOrpeccuu, eCJIu N3BECTHO:

a) cs = —2;c3 = —9; 0) asz = 5, 5; ag =NENEE

e YupaxkHeHus Ha pOPMHUPOBAHNE YMEHUS COCTABIATH YPABHEHUS U HAXOJIUTH HOMED
3aJIAHHOTO YJIeHa [OC/IeI0BaTeIbHOCTH (3-4-i maru ajropurma).

1) Haitnmre HoMep wiiena apudMeTHIeCKO TpOrpeccun:

a) paBroro 2,94, ecm a1 = —1,36 u d=4,3;

6) pasroro 50, ec/u 3aJIlaHbl J(Ba [EPBBIX WIEHA TPOTPECCUN

o VmpaxxkHenud Ha (HOPMUPOBAHUE YMEHUS JeJaTh BBIBOJ O IIPUHAJJIEKHOCTH
3aJIAaHHOTO YHC/Ia JaHHOH tporpeccun (5-if mar ajropurma).

1) Mozxer sin 4ien apudmMeTuvaecKoii IpOrpeccuil MMETh HOMED, PaBHBIIL:

a)—12;, 6)0; B)24;, r)l5 x) -3 e -77

IT1. Sakpernenue ymeHust

Brumosasiores ynpakHeHus Ha 3aKpelsicHue yMEHUs OIpPEJIeIATh, ABJISIETCS JIA
JIAHHOE YHCJIO YJIEHOM JIAHHOW apudMEeTUIeCKOil MpPOorpeccun Wil Her.

1. Comepzxkut jmu apudmernieckas nporpeccus 2, 9;... GuCIIO:

a) 269; 6)16,1; B)-7.3; 1)07

2. Jana apudmerndeckas mporpeccusi (a,) y Koropoit a; = 23, d=-1,5. fBisiercs jin
YJICHOM 3TOI IIPOrpecCuu YucC/Io:

a) 0; 6) -28; B) 47.

3. dBngerca in 9ieHOM apupPMETUIeCKOl MPOrpeccuu Iucyio 34, ecu:

a) yp = 10,yp = 22; N 138.4 — 4.

4. dngercs s qucio 45 wieHom apudmernyeckoii mporpeccun (a,,), ecan ay = 25,
Ay = 407
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Tema: «@opmysia cyMMbI N-TIePBbIX YJIE€HOB IeOMeTPUYECKOI IIPOrpeccuu»

Ileap ypoka:
1. BeiBecTu popMysTy CyMMBI N-IIEPBBIX YJIEHOB T'€OMETPUYIECKON MTPOIPECCHU.

2. Hayunrhcsd HAXOIUTH CyMMY N-IIEPBBIX YJEHOB TI'€OMETPHIECKONH MPOTPECCUn
UCTIOJIBb3YsT (DOPMYJIDI.

Tun ypoxa: ypoK m3ydeHust HOBOI'O MaTEPHUAJIA.

Memodvt 0byuerus: MeTos NpodJIEMHO CUTYAITH

Xoa ypoka

1. Opr. MOMeEHT.

- IIpuBercrBue.

2. IToBTOpEHUE paHee M3yYEHHOrO MaTepuasa

- Yro MBI ¢ BaMu wu3ydajd Ha NPEIbLAYIINX ypokKax?!(Apupmem. u 2eomemp.
NPOPECCUU, BVIMUCAANU M-I UAEH 2e0MEMPUYECKOT U apupmemuueckoli Npozpeccuu,
HATOOUAU CYMMY N-NEPEVT UAECHOE GPUPMEMUUECKOT NPOZPECCUL,).

- CeFO,ZLHH MbI ITPOAOJIZKUM pa6OTaTb C reoMeTpuieCKuMU IIPOrpecCusdAMmU, BBIIIOJIHUM
CIIeyIoNee 3aJlaHue: W3 JIAHHBIX II0CIeI0BATEILHOCTEN 3allMCaHHbIX Ha JOCKe 1
BApUAHTY BBINCATH B TeTPajib apupMETHIECKYIO IOCIeI0BATEILHOCTD W yKA3aTh
Pa3HOCTh, a 2 BAPHAHTY BBIIICATH T€OMETPUIECKYIO IIPOIPECCUIO U YKA3aTh 3HAMEHATEIb
reOMeTPUIECKOl TPOrpeccun.

[[BPR19522.32...

N5 ..

RS0,
W25 4.5,
IEEOG,
. -2,-6,-10,...
A R 16,

N O Ol = W N
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- Bamumure GHOPMYJIbI 0 KOTOPO#l BBIYUC/IAIOTCA N-blif YJIEH T'€OMETPUIECKON
IIPOTPECCUN U apU(PMETHIECKOH TPOTPECCU.

- Beruucsure 6 wien Jio60it apudMeTnIecKoil mporpeccun.

- Beraucure 5 wieH Jio00it reoMeTpUYECKON ITPOTPECCHH.

Ormnennre cBoto paboty. [loctaBbre Ha MOIAX OTMETKH.

3. MoTuBanus.

OtHaXK 16l HE3HAKOMEIT MOCTYYal B OKHO K OOTaTOMy KYIILy U HPEIIOKUAIT TaKyio
crenky: “9 6ymy exeaneBHo B Tedenue 30 jueit mpunocuth Tebe o 100 000 py6. A ThI
MHe B 1epsBbrii jieHb 3a 100 000 py6. mamb 1 Korreiiky, a Bo Bropoii jiedb 3a 100 000 py6.-
2 KOTeWKM, W TaK KaxKJblil JIeHb OyJIelTb YBEJUYUBATH MPEJBIIYINee TUCTIO JIEHET B JIBA
pasza. Eciu Tebe BIrojiHA ClieKa, TO ¢ 3aBTPAITHErO JIH HAYHEM .

Kymer; obpamoBasica Takoit ymade. O mosgcumtas, dto 3a 30 JgHEl MOIyIAT OT
neznaxkomia 3 000 000 py6. Ha croejyrommit jieHb MOMIIM K HOTAPUYCY U Y3aKOHUJIN
CHIENIKY.

Bonpoc: Kmo 6 amoti cdeaxe npouzpan: Kyney, uiu He3HaKomey,?

Yuawuecsa npedaazarom 3anucamov 2e0MeMPUUECKYIO NPOPECCUIO U HATMU CYMMY
30-mu nepsux ee 4AEHO6.

NS G32. 64, 128, 256, 512, :rne b= 1, g = 2, n = 30.

Bonpoc: Mootcro au peuwumsb amy 3adayuy boaee pauuoHasbHbM CTLOCObOM ?

a, ecau 6ydem 3namv GOpMYAY CYMMbL, N-"YAEHOE KOHEUHOT 2€0MEMPUUECKOT
npozpeccu.

Cdopmysmmpyiite Temy HAIEro ypoka. (Qopmyaa cymmoL n- 4ACHOE 260MEMPUUECKOT
npoezpeccui.)

KakoBa 1esib ypoka? (swieecmu $opmysy n-4ieHo6 2€0MEMPUUECKoti npozpeccuu,
HAYUYUMBCA  HATOOUMD  UCNOAL3YA  POPMYAY  CYMMY N-YAEHOE 2E0MEMPUYECKOT
npoezpeccu,)
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4. N3y4yeHne HOBOTo MaTepuaJia.
Ha nmocke 3anmcano BbIYHCIIEHHE D 4JjIeHA MeOMETPHYECKOil mnporpeccun. Vcmomp3ys ®
pelenue, IpuBeJIeHHbIE HUKE, IIONPOOYHTE COCTABUTEH (POPMYJIBI JIJI BBIYUCIEHUS CYMMBbI

N-YJIEHOB KOHEYHOU IeOMETPUYICCKON IIPOrPECCUN.
1 rpynna
Jlana reomeTpudecKas MpPOrpeccus a,: 1;2;4
@ = Il o DR
Sy =162=1 — 3L — 31,
Kakune dopmysibr oty amin?
CpaBuuTe 1osyanBIrecs: (GopMyJbl ¢ (hopMyIaMu B yueOHUKE.

Banurmmre GOpMYyIIbl HA JIOCKY.

Sp =2 g 21 (1) Sp = 2L g 2£1(2)

BepHeMCH K HaIllel 3aJa4e IIpoCUYnuTacM:

Sgo = 22221 — 930 _ 1 — (25)6 _ 1 — 1073741823 (xom.)—10737418,23(py6.).
Tax kTO >Ke BBIUTPAJ CIENKY !

5. BaerHJ'IEHI/Ie HOBOI'O MaTepuaJia.

2 rpynma
Jlana reomMeTpudecKas IIPOTPECCUS G, 1;2;4

5_ -
o 1(3_11) u 1(321 D _ 3.

(Pemator 3asa4uu 1 4esioBeK y JOCKH OCTAJIbHbBIE B TETPA/IH) ‘ Havano |
1. Tana reomeTpuyeckast IpOrpeccrs MepBbIii YjIeH, KOTOPOH paBeH 3, a 3HaMeHaTe b

2. Haiigure cyMMy HATH IIEPBBIX YIEHOB IPOIPECCHUH. \ Comepwative |
2. Haityture cyMMy II€CTH TIEPBBIX YIEHOB T'€OMETPUYIECKOI ITPOrPECCUH, ITEPBBIN YJIeH

KOTOpoO#l paBeH -10, a 3HaMeHaTE b PaBeH 3. ‘ < ” > |
(Pemator caMoCTOATE/ILHO, MOTOM MPOBEPAIOT. PemieHne 3ammcaHo ¢ oOpaTHOI

CTOPOHBI JIOCKH ) KeEs

6. CamocTogTe/qibHadg paboTa
1) Haiiti cymMy BOCbMU IEPBBIX WIEHOB M€OMETPHUECKOll porpeccun -2. -4, -8...
2) Berauciaurs Sg, ecu by = 64, ¢ = %

CrpaHuya 313 uz 389|

[IpoBepka camocTogTe/IbHOM pabOThHI: ‘ Hazaa |
B — 510, 2) Sg = 126.
7. IlonBenenne UTOTOB. \ Ha sect sxpar |

Kakoga 0b11a 11es16 ypoka? CMOrIn Mbl JOCTHYb OCTaBJICHHBIX Teseii? [J1e Bo3HuKIIH
rpyanoctu?! Kakoil BBIBOJ MOXKHO cjiesiaTh? ‘ S |




Jlekusa 13. IlousaTue cuHyca, KOCUHYyCa, TAHI'€HCA, KOTAHI'€HCa B Kypce
reomerpun. MeTosmka BBeJeHUS TPUTOHOMETPUYIECKNX (DYHKIU JTI000T0
yrJa.

N3 IIporpammbr

IX kJuacc
CooTHollteHnsT MeXK/1ly CTOPOHAMU M yIjaMi TPEYTroJbHUKA

Teopema cunycos. Teopema KocunycoB. Perenne TpeyroibHIKOB.

OcHoBHBIE TPEOOBAHUS K Pe3y/IbTaTaM yIeOHOHN IedATeIbHOCTH YIaIliuXCs

VYyairuecss JOJIXKHBI:

3HAMb MEPMUHDBL U NPABUALHO UCTLONB306AMb NOHATNUSA:

® pellleHrne TPeyToJbHIKA,

3Hamb:

® TeopeMy KOCHHYCOB; TEOPEMY CHHYCOB;

Yymemss:

® HaXOJUTL HEU3BECTHDLIC YIJIblL " CTOPOHBI Tpeyf‘OJ’[bHI/IKa7 I/ICHO.HIDSYH TeOpeMy
KOCHHYCOB W TE€OPEMY CHHYCOB;

® [IPUMEHATH TEOPEMbI CHHYCOB U KOCHHYCOB IIPU PEIIEHNN TeOMETPUIECKUX 3a1a9 Ha,
JIOKa3aTe/IbCTBO U BBLIYUC/ICHHE.
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X KJacc
TPUTOHOMETPUA (40 «)

['pagycnass m pajinanHasg Mepa IPOU3BOJIBLHOIO yIvia. EJIWHWYHASA OKPYXKHOCTb.
Omnpejienierne cuHyca, KOCUHyca, TAHT€HCA, KOTAHTE€HCA TTPOU3BOJILHOTO YIVIA.

CooTHoIIEHNST MEXK/Ty CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJIHOTO U TOT'O
e yriia (TPUrOHOMETPHYECKHE TOXKIECTBA).

Tpuronomerpuieckne byHKIIUN YUCTOBOTO aprymenTa. VIX cBolicrBa u rpadukiu.

Apkcumnyc, apKKOCUHYC, ADKTAHTCHC U aPKKOTAHTEHC YUCJIA.

[Ipocreitinme TpuroHOMETpUYECKUE ypaBHEHUsd Sinx=a, cosx=a, tgx=a, ctgx=a u
yPaBHEHUSA, CBOJAIINECA K TTPOCTEHIITNM.

@opMysIbl TPUBEJIEHUs, CYMMBbI W Pa3HOCTH apryMEHTOB, JIBOIHOIO apryMeHTa,
[IpeoOPa30BaHUs CYMMbI U PA3HOCTU TPUTOHOMETPUUIECKUX (DYHKIINN B IIPOU3BEJICHIE.

OcHoBHBIE TPEOOBaHUS K Pe3yJIbTaTaM y4YeOHO! JeATeIbHOCTH YYalluXCs

Yuamuecss qOI>KHBI:

3HAMb MEPMUHDL U NPABUADHO NPUMEHANSG NOHAMUA, €TUHUYHAA OKPYKHOCTb,
CUHYC, KOCHUHYC, TAaHT'€HC, KOTAHI'€HC MPOU3BOJILHOIO yIJia; TPUTOHOMETPUYECKUE
(GYHKIIUU YHUCJIOBOTO apryMeHTa; apKCUHYC, apKKOCHHYC, apKTAHI€HC W apKKOTAHT'EHC
YUCTIA;

3HAMDY:

® CBOIICTBA TPUTOHOMETPUYIECKNX (DYHKITUI YHCIOBOTO apryMeHTa,;

®  TPHUIOHOMETPHYECKHE  TOXKJEeCTBA;  (DOPMYJbl  I[PUBEJCHUS, CYMMBI U
pa3HOCTU ApryMEHTOB, JIBOMHOIO apryMeHTa, IIpPeoOpa3oBaHUsl CyMMbBbI M Pa3HOCTH
TPUTOHOMETPUYIECKUX (DYHKIWI B TTPOU3BEJICHUE;

® JNC/IOBble 3HAYEHUs BbIPakKeHuil sinx, cosx npu X, pasuom 0, %, 7, 5, 3,

n tgx, ctgx jig TuxX yriaoB (B ciaydae CyIIECTBOBaHUs ITUX 3HAYEHWI); 3HAYCHUS
V2 143
SR

7r,377r,27r

BBIpazKeHU arcsina u arccosa mpu a, pasaom 0, j:% , X1, u Beipaxkenuit arctga

u arcctga npu a, paBaoM 0, i*/?g, +1, ++/3;
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e GopMyJIbI pereHus MPOCTENITINX TPUTOHOMETPUIECKUX YPaBHEHUI;

YMEMDb:

® [IEPEBOJIUTH I'PAJYCHYIO MEPY YIJIOB B paJIuaHHyI0 U HA0OOPOT;

® CTPOUTL yIVIbl IO UX 3aJaHHON I'pajlyCHON WUIM paJuaHHOIl Mepe; UCIO0JIb30BaTh
CIMHUYHYIO OKPYXKHOCTDL /JIJId HaXOXKJICHUd 3Ha4YeHUil CUHyca W KOCHHYCa 33JaHHbIX
YIJVIOB; CTPOUTH YIVIBI 110 33JaHHOMY 3HaYEHUIO UX CUHYyCa, KOCUHYCA, TAHICHCA;

® HAXO/UTh 4YHUCJIOBble 3HAYCHUA TPUTOHOMETPUYECKUX BBIPAXKCHUN, HUCIIOIb3Yd
3HAYCHUS TPUTOHOMETPUICCKUX (DYHKITUN U COOTBETCTBYIONUX (DOPMYIT;

® BLINIOJIHATE TOXKJIECTBEHHBIE TTPEOOPA30BaHUsT TPUTOHOMETPUYECKUX BBIPAYKEHUI C
ITOMOTIIHIO TPUTOHOMETPUUIECKUX (POPMYIT;

e cTpouTh TpadUKM TPUTOHOMETPUIECKUX (DYHKIUH U TPUMEHSTH CBOHCTBaA
byHKIuiL;

pewamd: NPOCTEHINNe TPUIOHOMETPUIECKUE YPABHEHUA U YPaBHEHUH, CBOJLAIIMECH
K HUM (METOJ[aMH PA3JIOKEHUs HA MHOMKHUTEJIHM, 3aMEHbl IIEPEMEHHOM), OHOPO/IHBIE
TPUTOHOMETPUYICCKUE YPABHCHUA.

Paccmorpum, kak dopMHUpPYIOTCs TpEJCTABICHHE O CHHYCE, KOCHHYCe, TaHI'€HCE U
KOTaHI'€HCE B IIKOJIbHOM KYypCe MaTeMaTHUKH. Ha YPOKaXxX reoMeTpuu JacTCsd OlIpeae/ICHUe
CUHycCa, KOCUHYCa, TAHT'€HCAa U KOTAHT'€HCA OCTPOro YIJIa B IPSIMOYTOJILHOM TPEYTOJILHUKE.
A mo3xke m3ydaercs TPUTOHOMETDPHA, TJIe TOBOPHUTCHA O CHHYCe, KOCHHYyCe, TaHTeHCe U
KOTaHT€eHCe yTJIa TIOBOPOTa U YUCJIA.

Hawuboutee NPUHIATTNATHHBIMEI BOITPOCAMU memoduru U3YUeHUSA
MPU20HOMEMPUHECKUT dyrruul ocmpozo yaaa NPAMOY204H5HO20
MPEY20AbHUKA ABAA0OMCs: 1) BBelleHHE TOHATHI CHHYCA, KOCHHYCA M TaHIEHCA
OCTPOTrO yIJia U 2) JIOKA3aTeJIbCTBO 3aBUCHMOCTH UX TOJIBKO OT IPaJyCHON MepbI yIJia.

e 1. Ilepen BBemenweM MOHATHUII CHHYCAa M KOCHHYCA YIJIa YKEJIATEJIHHO BBIMOJTHUTD
yIpayKHEHUsI Ha BbIJIEJIEHNE KATETOB IPAMOYTOJIbHBIX TPEYTOJbHUKOB, IMTPUJIEKAIINX K
YLy, IIPOTUBOJICZKAIIUX YIJIy, Ha COCTaBJICHUE OTHOIICHUN KaTeTOB K I'MIIOTCHY3e.
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e 2. Ilocse BBIIOSIHEHUS pra)KHeHI/Iﬁ BBOIAATCA OIIpejie/IeHnd CHUHYCa, KOCHMHYCa U
TaHI'€HCa OCTPOIo yIvia IIPAMOYT'OJIBHOT'O TPEYIr'OJIbHUKA.

¢ y

Onpenenenue.

Cunyc ocTporo yrjaa B HOpPIMOYTOJbHOM TPEYTOJbHUKE — 3TO OTHOIIEHHE
IIPOTUBOJIEZKAIIIETO KaTe€Ta K 'MIIOTEHY3€E.

Ompenenenue.

Kocuryc ocrporo yriia B HpsSMOYIOJBHOM TPEYroJbHUKE — 93TO OTHOIIEHNE
IpujiezKallero KaTeTa K IrmiioTenyse.

Onpegenenue.

TaHFeHC OCTpOoro yrjla B HIpAMOYI'OJIbHOM TpPEYTIOJIbHUKE — 39TO OTHONICHUE
IIPOTUBOJIEXKAIIETO KATeTa K IIPUIEKAIIEMY.

Ompenenenue.

Koranrenc ocTporo yrjia B HPSIMOYIOJBHOM TPEYIOJbHUKE — 9TO OTHOIIEHUE

IIPUJIEKAITETO KATETa K MPOTUBOJIEXKAIIEMY.

Tam ke BBOJIATCA 0603HAYUEHUS CUHYCA, KOCUHYCA, TAHT'€HCA U KOTaHT'€HCa — Sin, COS,
tg 1 ctg cooTBEeTCTBEHHO.

Hanpumep, ecin ABC — mpsgaMOyTrobHbBI TPEYyrobHUK ¢ IpsiMbIM yrjioMm C, TO cHHYyC
ocTporo yrjia A paBeH OTHOIIEHHUIO IIpoTHBoJiexKaliero karera BC k runorenyse AB, To

- e,
€CIhL, sin/ A = Z=.
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OTHU oIpeJie/IeHus TO3BOJISIOT BBIMUC/ISTH 3HAUEHUS CUHYCA, KOCHHYCA, TaHI€HCa U
KOTaHT'€HCa OCTPOTO yIJIa 10 U3BECTHBIM JJIMHAM CTOPOH IPAMOYTOJBHOTO TPEYTOJIbHIKA,
a TaKKe 10 W3BECTHBIM 3HAYEHUsM CHUHYCa, KOCHHYCa, TaHT€HCa, KOTaHTe€HCa U JIJINHE
OJTHO# M3 CTOPOH HAXOJUTH JITMHBI JIPYTUX CTOPOH.

3aTeM JI0Ka3bIBACTCS YTBEPKJCHUE: €CAU OCMPull Y204 001020 NPAMOY20ALHOZ0
MPEY20ALHUKA PABEH OCTPOMY Y2y 0pY2020 NPAMOY20A45HO20 MPEY20NbHUKA, MO CUHYCDL
IMUL Y2006 PABHbL, KOCUHYCHL, IMUT Y2406 DAGHDL, U MAHZEHCH, IMUT Y2006 PABHDL.
Jloka3aTeIbCcTBO OCHOBAHO HA II€PBOM IMPU3HAKe 10j100usa TpeyroabHukos. l[locie
JIOKA3aTe/IbCTBA TOTO YTBEPXKICHUS HEOOXOINMO BBIOJHUTH C YUAIUMUCH HECKOJIBKO
yIIpazKHeHHl Ha [TOCTPOeHNe YIJIa MO 3aJaHHOMY KOCHHYCY (CHHYCY) 9TOTO yrJa.

B Tpuronomerpum Ha yros HaUYMHAIOT CMOTPETH OOJIEe MIMPOKO - BBOJAT IMOHSTHE
yaaa nosopoma. Beqmyunna yriia moBOpoTa, B OTJIMYUE OT OCTPOTO yIJa, He OrpaHnYeHa
pamkamu ot 0 g0 90 rpajycos, yroa moBopora B rpajycax (U B paJuaHax) MOZXKeT
BBIPaKaThCsAd KaKUM YT'OJIHO JEeHCTBUTEIBHBIM YUCJIOM OT —00 JI0 +00.

Broggar onpeienenus cuHyca, KOCUHyca, TAHT'€HCA U KOTAHTEHCA YK€ He OCTPOro yIJa,
a yrJia MPOM3BOJILHON BEJMYUHBI - yriia moBopota. OHU JAl0TCS 9epe3 KOOPAUHATHI X U
y Touku A;, B KOTODPYIO IIEPEXOJIUT TaK HasbiBaeMas HadasbHas Touka A(1,0) mocie ee
MIOBOPOTa Ha yToJl v BOKpPYr Touku O — Havasa MpsiMOYroJIbHOM JIEKAPTOBOI CUCTEMBI
KOOP/IMHAT U IEeHTPpa €JIMHUYHON OKPYZKHOCTH.

YA
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Onpenenenue.

Cunyc yria moBopoTa o - 3TO OpJuHaTa TOYKH Aj, TO eCcTh, Sina = .
Ompenenenne.

Kocumycom yrira moBopora o Ha3bIBaIOT aOCIUCCY TOUYKH Ap, TO €CTh, COSQ = T.
Omnpenenenue.

Tanrernc yryra moBopoTa (v - 9TO OTHOIIEHUE OpAMHATHI TOUkM A; K ee abcmucce, TO
€CTb, tga = <.

Omnpenenenne.

Koranrencom yria moBopora < Ha3bIBaIOT OTHOIIEHWE abcrmcchl Touknm A; K ee

OpJIMHATE, TO €CTh, ctga = 3

CuHyC W KOCHHYC OIpeIeIeHbl Jjisg JII0OOro yrjla «, TaK KaK Mbl BCErIa MOXKEM
OIPEJIEIATL a0CIMCCY W OPJMHATY TOYKHU, KOTOpasl MOJyJaeTcsi B pe3y/IbTare MoBOpOTa
HAYAJbHON TOYKHM HA yroJl . A TaHPeHC W KOTAHTE€HC OIpPeJIe/IeHbl He JIJIst JII0OOro yria.
Tanrenc He omnpejeseH i TaKUX YIVIOB (v, IIPH KOTOPBIX HadYaIbHAsA TOYKA IEPEXOIUT B
TOUKYy ¢ HyJsesoit aberucecoit (0, 1) wmm (0, -1), a 3170 nmeer mecto npu yriaax 90°+180°- &,
k€ Z (5 +m-kpan). HelicTBUTeIbHO, TP TaKUX yIJaX MOBOPOTa BhIpazkenue tga = &
HE MMEeEeT CMBIC/JIA, TaK KaK B HEM IPUCYTCTBYeT JeJIeHHe Ha Hy/Ib. UTO Ke KacaeTrcs
KOTaHI'eHca, TO OH He OIpeeseH JJjIs TaKUX YIVIOB (v, IPU KOTOPLIX HadaJbHas TOYKa
HepPexoUT K B TOYKY ¢ HyJeBoil opaunaroit (1, 0) mwau (-1, 0), a 970 MMeeT MecTo st
yrios 180° - k, k € Z (7 - k pan).

Urak, cunyc u Kocunyc onpedenervt 0 A0OBLT Y2408 NOBOPOMA, TMAH2EHC
onpedenern dasa ecex yaaos, kpome 90° 4+ 180° - k, k € Z (5 + 7k pad),
a xomanzenc — das 6cex ya2a08, kpome 180° -k, k€ Z (7 -k pad).

B onpenenenusix durypupyior y:ke m3BecTHbIe HaM 00O3HadYeHHUs sin, cos, tg u ctg,
OHU HCIOJIB3YIOTCA U JIJIsI 0O03HAYEHUsI CUHYCa, KOCUHYCa, TaHIeHCa U KOTaHIeHca yIJia
HOBOpOTa (MHOTJA MOYKHO BCTPETHTH 0OO3HAYEHMsI tan W cot, OTBeYaroIue TAHTEeHCY W

KoTanrency). Ilpu sammcu pajmanHOil Mepbl yriia 0603HAUEHNE «Paji» YaCTO OIyCKATOT.
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asbiiie BoO3HUKaET MOTPEOHOCTD OTBA3ATHLCS OT YIJIOB U JIATh onpedeneHus CuHYca,
KOCUHYCa, maH2eHca U KOMAH2eHCA YUCAA, A HE Y21a.

Ompenenenne.

CunycoM, KOCUHYCOM, TAHI'€HCOM U KOTAHINE€HCOM YHUCJA t HA3BIBAIOT UUCJIO, PABHOE
CHHYCY, KOCUHYCY, TAHI'€HCY U KOTaHI'€HCYy yIJIa OBOPOTa B { paJlaHOB COOTBETCTBEHHO.

CymiectByeT u Jpyroil TMOAXOJ K OIPENEICHUIO CHHYyCa, KOCHHYyCa, TaHTeHCa W
KoTaHreHca gucyia. OH COCTOUT B TOM, UTO KaXKJIOMY JIEHCTBUTEIHHOMY UUCTY b CTABUTCS
B COOTBETCTBUE TOYKA €JIUHUYHON OKPYKHOCTH C IIEHTPOM B HadaJe IpsAMOYTOJbHOI
CACTEMBl KOOPJHMHAT, U CHHYC, KOCHHYC, TAHI'CHC M KOTAHICHC OIPEHCIAIOTCA Yepe3
KOOPIAMHATEI 3TOW TOYKMU.

[TokaxkeM, KaK yCTaHAB/IUBAECTCA COOTBETCTBUE MEYKLY JIEMCTBUTEILHBIMU YUCTAMU U
TOYKaMH OKPY2KHOCTH:

e qniciry 0 craBuTcs B cOOTBeTCTBHE HadaabHas Touka A(1, 0);

® [10JI02KATEJIbHOMY YHUCJY t CTaBUTCS B COOTBETCTBUE TOUYKA €JIMHUIHON OKPY2KHOCTH,
B KOTOPYIO MBI IIOIAJIEM, €CJIU OYJIeM JBUTATHC M0 OKPYXKHOCTU U3 HAYAJIbHOI TOYKU B
HaIIPaBJICHUN IIPOTUB YaCOBOHI CTPEJIKU U IIPOHJIeM IIyTh JJIMHOA t;

® OTPUIIATE/IBHOMY YHCJIY t CTaBUTCA B COOTBETCTBUE TOYKA CIUHUYIHON OKPYZKHOCTH,
B KOTOPYIO MBI TIOTIAJIEM, €CJIM OYJIeM JIBUTATHCS 110 OKPYXKHOCTH U3 HAYAJIHLHON TOYKHU B
HAIIPABJIEHUH 110 YaCOBOW CTPEJIKE W IIPONJIEM Iy Th JIJTHHOMN |[t|.

Omnpenenenue.

Cunaycom unciaa t Ha3BIBAIOT OPJAWHATY TOYKHM E€IUHUYIHON  OKPYKHOCTH,
COOTBETCTBYIOIIEH ynciy t, To ecThb, sint=y.

OmnpeneneHue.

Kocumycom wmecna t HaspBaloT aOcmuccy TOYKH —€IWHUYHON — OKPYXKHOCTH,
OTBEYAIOIIEA YUCILy t, TO €CTh, COSt—=X.

Onpenenenue.
Tanrerncom ymncsa t HA3BIBAIOT OTHOIIEHUE OPJAUHATHI K aOCIUCCE TOYKH €JIMHUIHON
o T < <
OKPY?KHOCTH, COOTBETCTBYIOIIEl 1nciy t, To ecrb, tgt = 2. B npyroit paBHOCHIBHOI
GOPMYIUPOBKE TAHIMEHC YHUCIa t — 9TO OTHOIIEHHE CHHYCA ITOI0 YUCIa K KOCHHYCY, TO
ecTh, tgt = Bt
énpe,qe.nemxle.
Koranrencom yncia t Ha3pIBAIOT OTHOIIEHUE aOCITUCCHI K OP/IMHATE TOYKU €JIMHITIHON
OKPY2KHOCTH, COOTBETCTBYIONIEll uuciy t, To ecTb, ctgt = i pyras dopMyanpoBKa

cost

TaKOBa: TAHI'€HC YUC/Ia t — 9TO OTHOIIEHNE KOCHHYCa Yncaa t K cunycy aucia t: ctgt = 5.
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Tpuronomerpuvieckne (pyHKIIMA YTIJIOBOTO M YHCJIOBOTO apryMeHTa

sina, cosa, tga u ctga - amo PyHKkuuu yaaa o, OpY2uMuU CA08AMU — IO
dyHrxyuu y2.a08020 apeymenma.

AHAJIOTTIHO MOYKHO TOBOPUTH U PO (PYHKIINU CHHYC, KOCUHYC, TAHT€HC W KOTAHTE€HC
YUCJIOBOTO aprymenta. JleficTBUTEIbHO, KazKJIOMY JE€HCTBUTEILHOMY YHCIY t OTBedaeT
BIIOJIHE OIpeie/ieHHOe 3HadeHne sint, Kak m cost.

PYHKUUYU CUHYC, KOCUHYC, TMaAH2EHC U KOMAH2EHC HA3bI8AI0TM OCHOBHBIMU
MPU2OHOMEMPUHECKUMYU PYHKUUAMU.

CB#a3b ornpeieJieHnil 13 reOMeTPUN 1 TPUTOHOMETPUU

Ecnn paccmarpuBath yros moopora « BequnauHoit ot 0 10 90 rpajycos, TO JaHHbBIE
B KOHTEKCTe TPUTOHOMETPHUU ONPEJIe/IeHNs] CUHYyca, KOCHHYCa, TAaHT€HCAa W KOTAHTEHCA
yIJla TIOBOPOTa MOJITHOCTHIO COTJIACYIOTCA C OIPEJIeIEHNsIMU CHHYCa, KOCUHYCa, TAHTEHCA
1 KOTaHIe€HCa OCTPOro yIyia B IMPAMOYTOJILHOM TPEYyroJIbHUKE, KOTOPbIE JAI0TCSA B Kypce
reomerpun. O6OCHYEM 3TO.

N3z00pasuM B IPsIMOYTOJIBHOM JIeKapTOBOi cucteMe KoopiaumHaT OXy eInHUIHYIO
okpyxkuocTh. Ormernm Touky A(1,0). IloBeprem ee ma yros « Bemmuamuoit ot 0 g0 90
rpajiycoB, noaydum Touky Ap(z,y). Omycrum u3 touku A; Ha och OX mepHeHIUKYJIIpP

A H.
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B upsamoyronbaoM TpeyrosbaHuke yroa A;OH paeH yriy IOBOpoTa v, JIJIMHA
npujiexkaiero K sromy yriuy karera OH pasna abermucce Toukn Aj, to ecrs, |OH|=x,
JUIMHA TPOTHBOJIEXKAINEro K yriy karera A;H paBHa opamHare ToOYku A;, TO ecTh,
|A1H| = y, a nymHa runorenysst OA; paBHA €JMHUIE, TAK KAK OHA SIBJISIETCS PAJIIYCOM
eJIMHUYIHOM OKpy»KHOCTH. Torjaa 1o onpejeieHnio N3 NeOMEeTPUU CHHYC OCTPOTO yIjia «
B IPSIMOYTOJIbHOM Tpeyrojbauke A;OH paBeH OTHOIIEHUIO IIPOTUBOJIEZKAIIEr0 Karera K
TUIIOTEHY3€e, TO €CTh, SN = % = ¥ = y. A 1o onpegeneHnio U3 TPUTOHOMETPHH
CHHYC yIJla TIOBOPOTa (v paBeH opjauHare Touku Ap, To ecrh, sina = y. OTcooaa BUIHO,
YTO OIpeJie/IeHne CUHYCa OCTPOrO yIJia B MPSAMOYTOJBHOM TPEYTOJbHUKE SKBUBAJIEHTHO
OIIpeJie/IeHNIo cuHyca yria moBopota « ipu o ot 0 10 90 rparycos.

AHaJIOrMYHO MOXKHO IIOKa3aThb, 4TO U OolIpeaejieHnd KOCUHYCa, TaHI'€HCa U KOTaHI'€HCa
OCTpPOr'o yIJjia & COIVIaCYIOTCA C OIIpeJIeJICHUAMU KOCUHYCa, TaHI'€CHCa W KOTaHT'€HCa yIJla
IIOBOPOTa v.

HNcropuyeckasi cripaBKa

CJI0BO  «TPUIOHOMETPHS» COCTOUT U3 JIBYyX TI'PEUYECKUX CJIOB: <«TPUTOHOH» —
TPEYTOJILHUK U «MeTpaiiH» — U3MepsaAThb. B OyKBaJbHOM CMBICTIE <«MPU20HOMEMPUSL»
03HAMAEM <«U3SMEPEHUE MPEY20AbHUKO0E». KaK 1 BcgKas HayKa, TPUTOHOMETDPHS
BOBHUKJ/Ia U3 TOTpeOHOcTell ku3uu. PazsurTme MoperiaBaHus TpeOOBAJIO yMEHUA
OIIPEJIEJIATh IOJIOYKeHne KopabJisi B OTKPBITOM MOpe IO COJIHILy W 3Be3JaM. BoiHbI,
KOTOpbIE IPABUTEIN BeJIH MEXKIy coboil, TpeboBaau yMEHHS OIPEIeIATh OOJIbIIIe
PACCTOSIHUSI M COCTABJ/IATH KAPThl MECTHOCTH. J3eMJICIAIY HaJ0 ObLIO 3HATH CMEHY
BPEMEH T'0JIa, YTOOBI CBOEBPEMEHHO ITPOM3BOJIUTL HEOOXOINMBIE CEJTbCKOXO3AMCTBEHHBIE
paboThl; JIMIAM, CBI3aHHBIM C WCIHOJHEHUEM PEJIUTHO3HBIX OOPSAJIOB, HEOOXOIMMO
OTIPEJIEJIATD JTHYU MPA3THIKOB U T. JI.

[loBcemneBHast »KU3Hb CTAHOBMJIACH HeMbBbICINMa 0Oe3 KajieHgapd. Bce 310 n
MHOTOE JIPyroe IpHUBEeJO K HEOOXOIMMOCTH Pa3BUBAaTh ACTPOHOMHUIO — HAyKy O
JIBUKEHUN HEOECHBIX CBETHJI, a PA3BUTHE ACTPOHOMHE OBLIO HEMBICJIUMO 0€3 Pa3sBUTHS
TPUTCOHOMETPUN.
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AcTpoHoMusi, a BMecTe ¢ Heil 1 TPUTOHOMETPUSI BO3HUKJIM U PA3BUBAJIACH Y HAPOIOB
C Pa3BUTON TOPIOBJIEH U CEJILCKUM XO3AWCTBOM: y BaBWJIOHAH, I'PEKOB, WHIUUIIEB,
KHATaMIEeB. 3apoauaach OHa MHOIO BeKOB Hazal. OO 9TOM MBI MOXKEM CYINTH HE TOJIBKO
10 JIoTajIKaM, HO U u3ydasg MUCbMEHHbIEC NMaMsITHUKU JIPEBHOCTU. Y Ka3bIBAETCsd, YTO B
OJTHO# KHUTAMCKOW PYKOITMCHU, HAIMMCAHHON OKOJI0 2637 T. 710 W. 9., IMEIOTCs CBEJIEHUS 110
ACTPOHOMUU U HPUMEHAIOTCH BBIUYUCJIEHUA TPUTOHOMETPUIECKOIO XapaKTepa.

BaBuionsine y:ke B Hadajle TPeTbero ThICAYE/JeTUs O H. 3. UMEJIU KaJleHJIapb
c JejleHmeM TOja Ha 12 wMecsdieB. 3HAYUT, OHU yMEJIU OMPEIETISTh IOJOKEHUsT
COJIHIIA U 3Be3J[ Ha HEOEeCHOM CBOJe, TO €CThb BJIAJIEJI HEKOTOPBIMU ITO3HAHUIMU
TPUTOHOMETPUYIECKOI'O XapaKTepa.

HazBanus Tpuronomerpudeckux (GyHKINNR CIOXKUIUCH UCTOPUIECKH Ha MMPOTAKEHUN
psnga BekoB. Cao80 <«curnycy» umdulickozo npoucxodicdenus. Iloanyiro xopdy
uHIUTUUDL HA3BLBAAU <«AHCUBA», M. €. memusa ayka. lloznnee npu mepeBogax
€ MHJIUHCKOrO Ha apabCKUil U ¢ apabCKOro HA JIATHHCKUI S3bIK TOJJIMHHBIN CMBICTI CJIOBA
ObLT ncKazkeH. [[oHATHS «KOCUHYC JIyTH», «TAHTEHC JIYTU», «KOTAHTEHC JIyTU» U JPyTHe
BIEepBbIe BcTpedaiorcss B kuure «[llakn yn - ['mray 3mamenuToro azepbdaiiizKaHCKOIO
yaenoro Hacupsgmuna Tycu. Y Hero BcTpedaloTcs: TOJBKO COOTBETCTBYIOININE TOHATHA,
COBPEMEHHBIX YK€ TEPMUHOB OH He yoTpedisgeT. TepMUuHbI «KOCHHYC», «KOTAHT€HC» U JIP.
nogBusinch B XI—XVII BB.

Hanpumep, cunyc yriia, jgononHaiommii jgamubii o 90°, HasbBaIn <«CHHYCOM
JIOTIOJTHEHUsT» (TI0-JTaThiHu sinus complement). B nasbHeiiniem 9T0T CHUMBOJI IIpeTepIIes
TaKWe W3MEHEHHus:: sinus co, co. — sinus. B 1600 r. anraumiickuit ydenbiit O. ['énrep
yHnoTpeOn/I BIIEPBBIE CJIOBO «cosinus», a B 1748 1. Dillep BlepBble yIIOTPEOWIT
COBPEMEHHYIO 3aIlUCh COS X.

Cupuniickuii yuensiit ajg-Barrann (X B.) HepBBIM HpUIES] K BBIBOJLY, YTO OCTPBIH
YI'OJI B IIPAMOYTOJIbBHOM TPEYI'OJIbHUKE MOXKHO OIIPEJEeJIUTh OTHOIIEHUEM OJIHOIO KaTeTa

K JpPyroMy.
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CioBo «ranreHc» (Kacaromuiics) B3sTO U3 JIATHHCKOIO sI3bIKa, B EBpore BBejIeHO
Tomacom @unrkom B 1583 T.

[TepBoie TpuUrOHOMETpHUUECKHE TAOJMIBI OBLIM COCTABIEHBI BO BTOPOM BEKE 0 H.3.
Nx aBTopom ObL1 rpedecknit actpoHoMm ['mmmapx. Tabmauiel 3TM 10 HAC HE JIOILIH,
HO B YCOBEDIIEHCTBOBAHHOM BHJI€ OHU ObLIM BKJIIOYEHBI B «Ajbmarects («Bemukoe
HOCTPOEHKE» ) AJIEKCAHIPUIACKOro acTpoHoma, [Irosremest.

B cpennne Beka Hanbosibine ycruexu B pa3BUTHH TPUTOHOMETPUU OBLIU JOCTUTHYTHI
yaerabiMu Cpemneit Asum m 3akaBkasbsg. B 970 BpeMs K TPUTOHOMETPUU HAIHHAIOT
OTHOCUTBHCA KaK K CaMOCTOATEJIbHON HayKe, He CBA3bIBag ee, KaK IMpexe, C
acTpoHOMHEel. Bosbilioe BHUMaHME yie/sdercs 3ajade pelreHnsi TpeyroJbHuKoB. OaHnM
U3 CAMBIX IPUMeYaTe/JbHBIX COUYMHEHHUH 110 TPUTOHOMETPUM ITOrO IEPHOJIa SIBJIACTCH
«Tpakrar o uersipexyroibauke» Hacup mumua (XIII Bek). B sTom Tpakrare
BBEJIEH PsJi HOBBIX TPUTOHOMETPUYECKUX MMOHATHUH, MO-HOBOMY JIOKa3aHBI HEKOTODBIE
y’Ke u3BecTHble pe3yabTarbl. OcHOBHBIE pabOTBI HO TpUTOHOMETpUH B EBpore
OBbLIM BBIMOJHEHBI MOYTH Ha JIBa CTOJIETHS IO3/Hee. 37eCh CJIeJlyeT IIPexKJe BCero
OTMCTHUTH HeMenkoro ydeHoro Permomontana (XV Bek). Ero riaBmoe mpoussejienue
«IlgaTh KHUT O PA3JUYHOTO POJIA TPEYTOJbHUKAX» COJEPKUT JIOCTATOYHO IIOJIHOE
UBJI0YKEHHe OCHOB TpUroHoMeTpuu. OT HAIMX HBIHENTHUX yIeOHUKOB [0 TPUTOHOMETPUN
9TO COYMHEHHE OTIMIAeTCS B OCHOBHOM JIHIIb OTCYTCTBUEM YJIOOHBIX COBPEMEHHBIX
obozuauennii. Bece Teopembl ccpopmyupoBanbt ciioBecHo. [locse nosiBienus «IIatu kaurs
PernomonTana TpuroHoMeTpus OKOHYATE/JHLHO BBIJICINIACH B CAMOCTOSTE/IHHYIO HAYKY,
HE 3aBUCAILYIO0 OT aCTPOHOMUH. PermoMoHTaHOM COCTaB/IEHBI TAKKE JIOBOJIBHO IO IPOOHBIE
TPUTOHOMETPUYIECKIE TAOJIUIIHI.
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Jlexkiust 14. Metoandyeckue 0COOEHHOCTH M3Yy4Y€HUsI II€PBBIX
TpaHCIeHIeHTHhIX (hyHKIuii B nikoJje. Ilocrpoenue rpacdukon
TPUTOHOMETPUIECKUX (DYyHKITUI.

X KJacc
Oynkius (15 )

Oynknus gucsioporo aprymenta. CpoiictBa dyHKImn (061aCTh  OIpeIe/IeHus,
MHOKECTBO 3HAYEHWi, HyIU (DYHKIUH, [TPOMEKYTKH 3HAKOIOCTOSHCTBA (DYHKIIUH,
YE€THOCTb U HEYETHOCTDL, IIEPUOJNIHOCTDb, BO3paCTaHuEe U Y6bIBaHI/Ie’ TOYKHN MaKCHUMYMa U
MUHUMYMa, MAaKCUMYM 1 MUHUMYM, HaI/I60ﬂbHIee 1 HaMMEHBbIIIEEC 3HAYCHUA beHKLH/H/I Ha
POMEXKYTKE).

[TocTpoenue rpadukoB dyHKITHI:

B O — f(z)+b,  a,bcR;

=R k>0, keR,

y=—f(z)

¢ TIOMOITIBIO TTpeobpasoBanus rpaduka dbyskmn y = f(x).

Beckoneuno yObIBaiomasi reoOMeTpudecKas Iporpeccusi Kak (pyHKIUA HATYPAJILHOIO
aprymenTa. CymMma 4j1€HOB GECKOHEUHO yObIBAIONIEH MreOMEeTPUIECKON TPOrPECCHn.

OcHoBHBbIE TpeDbOBaHUSA K pe3y/ibTaTaM y4eOHOI JIeITeJIbHOCTH ydJallluXCsl

Yyamiuecs: JOJIXKHBI:

UMEMB NPEICNABAEHUE O NOHAMUAL: (DYHKINS IUCTOBOIO apryMeHTa, O€CKOHETHO
yObIBalOIasi TeOMeTpUYIecKasi IIporpeccusi Kak (PyHKIUS HATYPAJIHLHOIO apryMeHTa;

3HAMb MEPMUHbL U NPABUALHO NPUMEHAMD NMOHAMUA: ODJIACTHL OIpEIe/IeHN,
MHOKECTBO 3HadeHUil, HYIM (PYHKIUH, TPOMEXKYTKHA 3HAKOIOCTOSIHCTBA, YETHOCTb U
HEYETHOCTD, IEPUOJUIHOCTD W HAUMEHBIINN IOJIOXKUTEIbHBI IIEePHoJ, BO3paCTaHUEe
u yObIBaHWE, TOYKM MaKCUMyMa ¥ MHHUMYyMa, MaKCUMyM U MUHUMYM (DYHKIIUH,
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HanboJIbIllee U HAWMEHbIlee 3HadeHUus OYHKIUU Ha [TPOMEXKYTKe, OECKOHETHO
yOBIBaOIasi TeOMETPUIECKAasl IIPOIPECCUS;

ymems:

® HAXO/IWUTh 00JIACTDH OIpe/IeJIEeHNs U MHOXKECTBO 3HAUYeHNN (DYHKITNHN, HYJIN DYHKIIH,
MIPOMEXKYTKHN 3HAKOIIOCTOSTHCTBA, HAMMEHBIIUN TOJIOKUTEIbHBIN TIePUOJ, TPOMEXKYTKH
BO3pacTaHus W yObIBAHWS, TOYKM MAKCHUMyMa U MUHUMYMa, MaKCUMyM W MUHUMYM
dyukiuu, nHambosbIllee U HaUMEHbIee 3HAYeHWs (QYHKIUN Ha [OTPOMEKYTKE IO
AHAJIUTUIECKOMY 3aJIaHUI0 (DYHKIIUK U TI0 rpaduKy HyHKINU;

® HAXOJUTH CyMMY YJI€HOB OECKOHEYHO yOBIBAIOIIEil TreOMEeTPIUIECKOI MTPOTPECCU;

® 1iCCIIe/IOBATh (PYHKIIMIO HA YETHOCTb U HEYETHOCTH 10 aHAJUTHIECKOMY 33 IaHIIO
dyHKIMT U 110 rpaduKy PyHKIUH;

® BLIIIOJTHATH MOCTPOeHNe rpadukos OyHKITHI:

BN — f(z)£b, a,b€ER;
i) k>0, keR,
y=—f(z)

C TIOMOIIBIO ITpeobpazoBanus rpaduka Gyuknun y = f(z).
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TPUTOHOMETPU A (40 q)

I'pagycnas u pajmaHHas Mepa MPOM3BOJBHOIO yrjia. HJIMHUYIHAS OKPYKHOCTb.
Omnpegiesierne cunyca, KOCHHYCa, TAHI'€HCA, KOTAHI'CHCA TTPOU3BOJILHOTO YIJIA.

CooTHoIeHUST MEYXKTy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHIE€HCOM OJHOI'O M TOTO
JKe yrjia (TPUrOHOMETPHUIECKIE TOXKIECTBA).

Tpuronomerpudeckre HyHKIIUN IUCTOBOTO aprymenTa. VIX cBolicTBa u rpadukiu.

Apkcunyc, apKKOCUHYC, ADKTAHI'€HC U aPKKOTAHTEHC YUCJIA.

[Ipocreiine TpuronomeTpuydeckne ypaBHEHHsl Sinx—a, cosx—a, tgx—a, ctgx—a u
YPaBHEHWS, CBOJIATINECS K IIPOCTEHTITIM.

@opMyJIbl TPUBEJIEHUs], CYMMbI M Pa3HOCTU apryMEHTOB, JIBOIHOIO apryMeHTa,
[IpeodPa30BaHUsd CYMMbI U PA3HOCTH TPUTOHOMETPUUIECKUX (DYHKIININ B IIPOU3BEICHUE.

OcHoBHBIE TPEOOBaHUs K Pe3yJIbTaTaM y4YeOHO! JeATeJIbHOCTH YYalluXCs

Yuamuecss qOI>KHBI:

3HAMD MEPMUHBL U NPLEUAGHO NPUMEHAMSL NOHAMUA! €IUHUYHAS OKPYKHOCTD,
CUHYC, KOCHUHYC, TaHI'€HC, KOTAHI'€HC IPOU3BOJILHOIO VIJIa; TPUTOHOMETPUIECKUE
GYHKIINN 9HCIOBOTO apryMeHTa; apKCUHYC, apKKOCHHYC, apKTAHI€HC U apKKOTAHTEHC
YUCTIA;

3HAMD:

® CBOIICTBA TPUTOHOMETPUIECKNX (PYHKIIUI THCIOBOTO apryMeHTa;

®  TDPHUIOHOMETPHYECKHE  TOXKJIEeCTBA;  (DOPMYJIbl  NPUBEJEHUS, CYMMBI U
Pa3HOCTH ApryMEHTOB, JIBOMHOIO apryMeHTa, IIPeoOpa3oBaHUsl CYMMBI W Pa3HOCTH
TPUTOHOMETPUYECKUX (DYHKITUI B IIPOU3BE/ICHUE;

® JKC/IOBblC 3HAYCHUS BbIpazkeHmil sinx, cosx npu X, pasuom 0, %, T, %, 5, T, 37”, 2w
u tgx, ctgx g STEX yriaoB (B ciydae CyIIECTBOBAHUS STHX 3HAYEHUiT); 3HAYEHMUSI
R

BBIpasKeHNUII arcsina n arccosa mpu a, pasaom 0, + , =1, m BeIpazKenwuit arctga

u arcctga nipu a, pasaom 0, i‘/?g, +1, :I:\/g;
e (hOpPMYJIbI PEIIeHHST ITPOCTERIIINX TPUTOHOMETPUIECKIX YPaBHEHUIT;
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YMEMb:

® [I€PEBOJIUTH I'PATYCHYIO MEPY YIJVIOB B paJIMaHHyIO0 U HA0OOPOT;

® CTPOUTL yIVIbl [0 UX 3aJaHHON I'pa/lyCHON WMaM paJMaHHON Mepe; HCI0JIb30BaTh
€IUHUYHYIO OKPYXKHOCTBL JIJId HaXOXKJICHUS 3HAYCHUN CHUHYCa W KOCUHYCA 3a/aHHbIX
YIVIOB; CTPOUTH YIVIBI 110 33JaHHOMY 3HaYEHUIO X CUHYCa, KOCUHYCA, TAHICHCA;

® HAaXOJUTh YNCJIOBbIE 3HAYCHUA TPUTOHOMETPUYECKUX BBIPaXKCHUH, HCIOJIL3Yd
3HAYEHUS] TPUTOHOMETPUIECKUX (DYHKIIUNA U COOTBETCTBYIOMNX (POPMY.I;

® BLINIOJIHATH TOXKJIECTBEHHbBIE TTPEOOPA30BaHUs TPUTOHOMETPUYECKUX BBIPAYKEHUI C
ITOMOIIBIO TPUTOHOMETPUIECKIX (POPMYJT;

e cTpouThb TpadUKM TPUTOHOMETPUYECKHX MOYHKIUMH ©W NTPUMEHATH CBOICTBA
pymKpri;

pewamds: MPOCTEHIINe TPUNOHOMETPUYECKNEe yPaBHEHUS U yPaBHEHUdA, CBOLAAIIACCH
K HAM (METOJaMU Da3JIoKeHHsl Ha MHOXKHUTENH, 3aMeHbl [EePEMEeHHOiT), OHOPOIHBIE
TPUTOHOMETPUYECKUE YPABHCHULA.
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XI kiacc
OBOBIITEHUNE IIOHATNUA CTEITEHU. IIOHATUE JIOTAPU®MA
YUNCJIA (7 a)

Crermenb ¢ panuoHajbHBIM TOKazaTeaeM. CBoCTBa CTEeHn € PAIMOHAILHBIM
nokazaresieM. CTeneHb ¢ UPPAIMOHATBLHBIM TTOKA3aATEIEM.

Onpenenenue jorapudma qncia. OCHOBHOE JIOTapUMOMUIECKOe TOXKIECTBO.

OcHoBHBIE TpeOOBaHUS K pPe3yJIbTaTaM yYeOHOI JeATeIbHOCTH YYallUXCs

VYyainuecss JOJIXKHBI:

3HGMDb: OIpeJe/leHre W CBOHCTBA CTEIEHH C PAlMOHAJBHBIM TOKA3aATEJIeM;
orpejiesienne Jiorapudma 9ucjia; OCHOBHOE JIOrapuMMUIECKOe TOXK IECTBO;

YMemsb: TPUMEHATH OCHOBHOE JIOTAPUMMUIECKOe TOXKIECTBO:

® JIJisl YIIPOIIEHUs BhIPAXKEHUIT;

® JJid IIpeacTaBJiIeHud II0JIO2KUTEJIbHOI'O YHCJIa B BHJAE CTEII€EHU C .HIO6bIM
IIOJIOZKUTEJIbHBIM OCHOBAHUEM;

® I[IPUMEHSATH IIOJIyIEeHHbBIE
HAITPABJIEHHOCTH;

® perraTh 3319 ¢ TPAKTHIECKUM U MEXKIIPEIMETHBIM COJEPIKAHIEM.

3HAHUSI TIPU  PelIeHnW  3aJlad  [TPaKTUIECKO
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ITOKA3BATEJIbHA A ®YHKIINS (20 =)

[Iporeccsl MmoKa3aTesIbHOIO POCTa M IOKasaTeJdbHOro yObiBaHUs. [lokasaresbHas
dyukmus. CpoiicTBa mokasarenbHON (hyHKIMN. Perenne 3a1a4 Ha MTpUMEHEHNE CBOICTB
ITOKa3aTeTIbHON (DYHKITUN.

[Tokazaresbuble ypaBHeHUs. Pellenne mNoKasaTeIbHBIX YPaBHEHUII Ha OCHOBAHUU
CBOMCTB MOKa3aTeJbHON (yHKiuu. Pelenne mokazaTebHBIX YpPaBHEHUN € TOMOIIBHIO
pa3joyKeHusl Ha ~ MHOXKHTEJIU, 3aMEHON  IepeMEHHOI, peleHne  OJHOPOJIHBIX
oKa3aTeIbHbIX ypaBHeHnuil. Perrenne nmokasaTembHbIX HEPABEHCTB.

OcHoBHBbIEe TpebOBaHUSA K pe3yJibTaTaM y4eOHOIl JIeITeJIbHOCTU yYallluXCs

Yuamuecss qOJI>KHBI:

3HGMDb. OIpeJieJIeHNe U CBONCTBA IOKA3aTEJIbHON (QPYHKIINU, METOJIbl PpeIleHus
IMOKA3aTebHBIX YPAaBHEHNI 1 HEPABEHCTB;

umems npedcmasaenue O TOKa3aTeabHON (DYHKINN KaK MaTeMaTUYecKOl MOJIeJn,
KOTOpasi HAaXOJUT IIMUPOKOE MPUMEHEHUE TMpPU U3YYCHUU IPOIECCOB U  ABJICHUM
OKDYZKaroIero Mupa, (pajiMoaKTHBHBIN paciaJ] BelecTsa, POCT KOJOHUH OakTepuii);

YyMems:

e CTPOUTH rpadUKN MMOKA3ATEIHLHON (PYHKIIUU C PA3IMIHBIMI OCHOBAHUSIMU;

® IIpUMEHATH CBOICTBA U TpadUKM IMOKA3aTe/JbHON (QYHKINA € Pa3THIHBIMU
OCHOBAHHUSAMU JIJIsI CPaBHEHHUS 3HAYEHUI IOKA3aTe/JbHON (DYHKIUU, I ONpPEIe/IeHUd
MHOKECTBa, 3HAYEHUI, HAMOOJIBIIIET0 U HANMEHbIIIEr0 3HAUEHU;

® DpelarTh IOoKa3aTesbHble YpaBHEHUs Ha OCHOBAHUU CBOHCTB TOKA3aTEIbHOI
yHKIINN, C TOMOIIBIO PA3JIOXKEHUsT Ha MHOYKUTEJIN, 3aMEHO 11epeMeHHOIT;

® peIaTh OJHOPOHBIE MMOKA3aTe/IbHbIE YPABHEHUST;

® pelraTh IOKA3aTeJbHbIE HEPABEHCTBA HA OCHOBAHWU CBONCTB ITOKA3aTETbHOM
GYHKIINN ¢ TOMOIIBIO PA3JIOXKEHNsT HA MHOYKUTEJH, 3aMEHO ITepeMeHHOi;

® perraTh OJIHOPOJIHBIE ITOKA3aTeIbHbIE HEPABEHCTBA,

® perraTh 33/[a9l ¢ TPAKTHIECKUM U MEKIIPEIMETHBIM COJEPIKAHIEM.

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

CrpaHuya 330 uz 389|

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




JIOTAPUOMUYECKAA ®VYHKIINSA (30 =)

CnoiicTBa JiorapudmoB: JiorapudM MPOU3BEJIEHNs, YacTHOTO, crenenu. Popmysia
mnepexojia OT Jjorapudma ¢ OJHUM OCHOBAHMEM K Jorapudmy ¢ JPYTUM OCHOBAHUEM.
HecsaTuanblii gorapudm.

Jlorapudmvuieckas dyuknusa. CpoiicTBa Jiorapudmvudeckoir dbyukimu. Perrenne
3a/1a4 Ha IPUMEHEHUEe CBOMCTB JIorapuMUIecKOil (pyHKITIH.

Pemenne siorapudMudeckux ypaBHEHUN Ha OCHOBAHUU CBOMCTB JIOTApPU(MMUYIECKOM
dyukun u cpoiicts jorapudmos. Perienne jorapudyudecknx ypaBHEHHI 3aMeEHOI
nmepeMeHHbIX. Perienne cucrem jorapundMuUIecKnx ypaBHEHNUI.

Permtenne norapudmutieckinx HEPABEHCTB.

OcHoBHBIE TPEOOBaHUS K pPe3yJIbTaTaM yYeOHO! JeATeJIbHOCTH YYalluXCs

Yuamuecs qOJJIKHBI:

3HaMb: CBONCTBa JiOTapudMOB: JiorapudM [POU3BEIEHUS, UACTHOTO, CTEIEHH;
dopmyny mepexoja or Jorapudma C OJHUM OCHOBAHMEM K JiorapudMmy ¢ JIpPYyTrUM
OCHOBaHWEM; OIpeJeJIeHne JeCATUIHOro Jorapudma; OIpelleJieHue U CBOWCTBA
JjorapuMuIecKoit (DYHKIIUU; METOJbl pEIIeHUs JIOTapupMUIeCKuX ypaBHEHUN wu
HEPABEHCTB;

YyMems:

e cTpouTh rpaduKu JOrapudMuIeckoin (pyHKINN ¢ PA3TMIHBIMA OCHOBAHUSIMU;

® IPUMEHATH CBOHCTBA W TI'padUKN JOrapu@MUIecKoil (YHKIUUA C Pa3THIHBIME
OCHOBaHUSIMU JIJIsi CPaBHEHUs 3HaUEHUH JiorapudMudeckoit pyHKIUN, /i HAXOXK ICHUST
00JIaCTH OTIPEeJIe/IEHNsT 1 MHOYKECTBA 3HAYEeHUI, HanOO/IbITero 1 HANMEHBIIErO 3HATEeHMIA;

e periarh JorapupMuiecKre ypaBHEHHs HA OCHOBAHUU CBOWCTB JIOrapuMUIECKOi
yHKINN, C TOMOIIBIO PA3JIOXKEHNsT Ha MHOYKUTEJIN, 3aMEHO ITepeMeHHOI;

pewams: CUCTEMBI JIOTAaPpUPMIIECKUX YPaBHEHUN, JoraprudMuiecKue HepaBEeHCTBA,
3aJIa9K C MPAKTHIECKUM U MEXKIIPEIMETHBIM COJCPIKAHUEM.

AnrebpamyecKuMu Ha3bBAIOT (QYHKINN, COCTaBIeHHbIe W3 OYKB u TP,
COEJIMHEHHBIX 3HAKAMHU JIEWCTBUN CJIOYKEHWe, YMHOYKEHHe, BbIUUTAaHUe, JeJIeHue,
BO3BEJIEHUE B IEJIYIO CTEIICHb U U3BJICUCHUE KOPHS.
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Hpyrumu  ciioBamu, ajaredpamvecKMMM HA3bIBAIOT 3JIEMEHTapHble (QYHKIINN,
KOTOPBIE MOTYT OBITH TOJIy9eHbl W3 JIByX OCHOBHBIX (QyHKIWA f(z)=z u f(r)=1 upm
MIOMOIIU JIIOOOT'0 YHCJIa ITOCJIEIOBATEILHO BBINOJTHEHHBIX ajredOpaniecKux JeificTBuil
(c102KeHme, YMHOXKEHUE, BLIUATAHNE, JeJeHIe, BO3BE/ICHNE B IEIYIO CTEIeHb, H3BICUCHUE
KODHsI) M yMHOYKEHHsI Ha ducJIoBble KodbduimenTer. AJjirebpanveckne (QyHKIUN
MOZIPAa3AeJISIOTCS HAa pPalMOHAJbHBIE I NPPAMOHAJIbHBIE.

TpancueHaAeHTHBIMU Ha3bIBAIOT S7IeMEeHTapHbIE dyukIun, KOTOpBIE
He SBJISIOTCA — ajqrebpandeckumu  (TO  €CTh, OHH OOpPA30BAHBI [PHU  TOMOIIH
BO3BEJIEHNS B WPPAIMOHAJIBHYIO CTeleHb, JIOTapu(MMUPOBaHUS, C WCIOIb30BAHUEM
TPUIOHOMETPUYECKUX ¥ OOpaTHBIX TPUTOHOMETPUYECKHUX —omeparwit). I[lo-apyromy,
TpaHCIeH/IeHTHas @YHKIUA - STO aHAJIUTHYecKass QYHKIWA, KOTOpas He
VJIOBJIETBOPSAET MOJMHOMUAIHLHOMY YPABHEHUIO, B OTJINYNE OT ajareOpandecKoil (DyHKIAN.
To ecth ona He MOXKeT OBITH BbIpaykK€HA B TEPMUHAX KOHEYHON IOC/IE/I0BATEIHHOCTU
aJIreOpamvyecKux oreparuii CJI02KeHUs, BbIYUTaHUs, YMHOXKEHUS, JeJIeHUsI, BO3BE/ICHIE B
CTEIeHb W M3BJICYCHUST KOPHS.

[Ipocreitimmmu mpuMepaMu TPaHCIEHIEHTHBIX (DYHKIUH cayKaT MoKa3aTeJbHas
dyukIus, TpuroHoMmerpuieckne PyHKONN, JjorapudpmMudeckas PyHKIA.

TpagunuonHass MeToAWYECKAasi CXeMa W3Yy4YeHUs TPUTOHOMETPUYIECKUX
dyukIuii TakoBa:

1) BHauaJie ONPEEJISIOTCSI TPUTrOHOMeTpuYeckne (PYHKIUAU [IJIsi OCTPOTrO
yIJia IPSIMOYTOJIbHOTO TPEYTOJbHUKA;

2) 3aTeM BBeJleHHbIE MOHATHUs 0606IaroTCst st yriaos or 0 qo 180;

3) TpuroHomerpuydeckue (YHKIUUA ONPENeISIOTCS [ijisi MPOU3BOJIBHBIX
YTJIOBBIX BEJIMYUMH U JE€CTBUTEJIbHBIX YHCEJI.

[lepBblie JiBa 3Tama peaju3yoTcd B Kypce IIaHuMeTpun. ['eomerpudeckuii xapakrep
OIpeJIeSIEHNIT TPUTOHOMETPUIECKIX (DYHKIINI 00bACHAET TOT (PaKT, YTO OHU COCTABJISIOT
€JIMHCTBEHHBIN BuJ (DYHKIHUH, KOTOPBIH HAUYMHAIOT H3ydaTb HEe B Kypce ajreOpbl, a
B Kypce reomerpun. Jljag reomerpum BakeH He “00MedyHKITMOHAJILHBIN B3IJIA] HA
TPUTOHOMETPUYECKHEe (DYHKIMU, & MX HPUKJIaHAsl CTOPOHA (pelleHre MPsiMOYTOIbHBIX
TPEYTOJILHUKOB, IMPUMEHEHNE HEKOTOPBIX TPUTOHOMETPUYECKUX TOXKJIECTB, TEOPEM COS
U Sin, pelieHre MPOU3BOJIBHBIX TPEyroJabHUKOB). [losToMy B Kypce IIaHUMETPUH HET
TepMUHa “TPUTOHOMETpUYIecKrue (pyHKIUN .
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Konkperusuposars HalIpuMe IIOHATHE COS OCTPOIro IJla IIPAMOYI'OJIBHOI'O
) %)
TPEYTOJbHUKA, MOKHO IO CJEAYIONeil Memoduueckoly cxreme:

nocmMpoums® HA MUAAUMEMPOBOT, OYMa2E NPAMOY20A4bHBIT MPEY20ALHUK
ABC;

0603HaMUMDb B8eAUNUHY OCMPOo20 Yyaaa A bykeot o;
uamepums (no xaemram) npuasescauuts kxamem AC u eunomenysy AB;
8HLIYUCAUMD OMHOWEHUE;

aanucamsv 3HAYEHUE COS (de./l,aemc.n c./Ledymw,aﬂ 3anuUcb cos o ~..., 8
nomopoz'l oast o He YKa3svl8AELMMCA €20 KOHKPEMHOE 3H(1"{,6’H,u€),'

USMEPUMDB MPAHCTLOPMUPOM Y204 (¢, HAUMU €20 BEAUMUHY U 3aANUCAMD
3HAYEHUE KOCUHYCA IMO20 Y2aa 0AHHO20 NPAMOY204H5HO020 MPEY20AbHUKA.

Ompe/iesieHHBIE TPYAHOCTHU B U3ydeHue 3aeMenToB Tpuronomerpun (o Iudaropy)
nopoktaeT Teopema: “‘Kocumyc yriia o 3aBUCUT TOJBKO OT TPAJLyCHOW MepbI yrjia’.
HeoOxommMocTh m3ydeHus: TaHHONW TeOpEMBbl MOYKHO PAa3bICHUTH YUAIIEMYyCs TakK:
[Tycts Tpebyercst Ha ocHOBaHuu omnpejesnenus Haiitu cos 37. [Ipenmonoxkum, dTo 31O
3aJ[aHUE BBIMOJIHAIOT OTIEJILHO JPYI OT JPyra HECKOJIHLKO ¢YejoBeK. UToObl HaiiTh
cos 37, OHH HOCTPOAT NPSIMOYTOJIBHBI TPEyroJbHUK (KazKblii cBOii) ¢ yriaom B 37,
U3MEPAT MPUJIEKAIINI KaTeT W TMIIOTEHY3Y, Hall/lyT OTHOIIEHUE PUJIEZKAIIETO KaTeTa
K runorenyse. [losydennoe umcio u Oymer aBiasaTbea cos 37. Ecerb s rapanTws, 9To
KaK/JIbIIl Y9IeHUK TOJIYIUT OJINH U TOT YK€ OTBET! DTOT BOIPOC BO3HUKAET 110 TOM IIPUIIHE,
YTO KaXK/JIBIIl CTPOUT CBOW TPEYTOJbHUK, MOJIYYACT CBOU 3HAYMEHUS JJINH ITPUJICKAIIETO
KaTeTa W Tunoreny3bl. Tak, MoxKeT ObIThb, U MCKOMOE OTHOIIEHUE Y KaXKJIOr0 YYEeHUKa
oymer kakoe-Tto cBoe? [loHsaTHO, 9TO eciim OBl 3HAUEeHUE COS 37 MPH TEPEXOe OT OTHOTO
MPSAMOYTOJIBHOTO TPEYTOJbHUKA K JIPYTOMY M3MEHSJIOCh, TO IIEHHOCTHh TaKOI'O TIOHSTHS B
MaTeMaTuKe Obli1a Obl He BesinKa. V3y1uaemas Tepema gBJISETCA OTBETOM Ha, [IOCTABIEHHBIE
Borpocbl. OHA YTBEPKIAET, YTO KOCUHYC OCMPO20 Ya.4a 3a8UCUM HE OM 8blbopa
NPAMOY204H5HO20 MPEY20ADHUKA, G TNOABKO OM MEPHL Y2AQ.
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Cucremarmdyeckoe M3ydeHNe TPUTOHOMETPUIECKHX (PYHKIHI YMCIOBOIO apryMeHTa
ocytectiisiercss B 10 kjacce. Ha moaroroBuTeibHOM 3Talie 1e1eco00pa3HO OCBOUTH C ®
ydammMucs oorire 3HaHusd o0 pyHKIIMU: ee CBOWCTBaX U rpaduke.

OcHoBHBIE CBOIICTBa: y — Sinx

1. Obactb onpeseaeHus - BCsd IUCI0Bas OCh.

2. @yukius orpanuyentas. MHOXKeCTBO 3HaYeHuii — orpe3ok [-1;1].

3. OyHKIMS HEUETHAS.

4. OyHKIUS TePUOINnIecKasi ¢ HANMEHBIINM OJIOXKUTETbHBIM TIePUOIOM PABHBIM 27.

Ipaduk dysknun y = sinx (curyconsa)

1 y=sinx

)

n

N
I
ra] %
b
I
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é
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OcCHOBHBIE CBOICTBa: y — COSX
1. O6acTh Onpee/IeHus - BC YACI0BAs OCh. ‘
2. Oyukiust orpannydenHas. MuokecTBo 3HaueHuit — orpesok [-1;1].
3. OyHKIWMST JeTHAsI. ‘ « ” > |
4. OyHKIUS HEePUOAMIECKas: ¢ HAUMEHBIITIM [0JIOKUTEILHBIM [IEPUOIOM PABHLIM 27 .
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OcHoBHBbIE cBoiicTBa: y = tgx

1. ObsacThb oupe/IeIeHu - BCA YMC/I0Bast OCh, 32 UCKJIIOUeHHeM TOUeK BUJa & = 5 +7k,
riue k — meJtoe.

2. OyHKIUSA HeorpaHWYeHHasd. MHOXKECTBO 3HAUEHMIT - BCs YUCIOBas MPsMasi.

3. OyHKIMS HeYeTHas.

4. OyHKIUs IepUONIECKasl ¢ HAUMEHBIITUM TOJIOZKUTETbHBIM TIEPUOJIOM PABHBIM 7.

S

il

OcHoBHBIE cBolicTBa: y — ctgx

1. ObracTh ompesieieHns - BCS 9HUCJIOBas OCh, 38 UCKJIIOYEHHEM TOYeK Buja T = 7k,
riae k — mestoe.

2. Oynkusd HeorpaHUYIeHHasd. MHOKeCTBO 3HAYEHUIT - BCS UNUCJIOBAdA IMPAMAas.

3. OyHKIUSA HEUETHAS.

4. OyHKIMs IepUOANYecKas ¢ HAUMEHBIIINM IT0JIOXKUTEIbHBIM IIePUOJIOM PaBHBIM 7.

rclgx

|
|
!
- Az —1|i
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IIpuy  usyuenHuu  xKaH#cdoti U3  MPU2OHOMEMPUHECKUT
uenecoobpa3Ho opeaHu3osams npodykmusroe obyueHue wepe3 co3darue
u paszpewenue 06pa3zosamesvHur cumyayudi (MoTHBaIus, TPOOIEeMATH3AIIN,
COBJIaHME TPOYKTOB 00PA30BATEIbHON JeATeTbHOCTH, JeMOHCTPAIUs MPOIYKTOB W HUX

cpaBHeHue, pedIeKcst).

Yuumenwv 3adaem HanpasaeHue nouckosol deamenvbHocmu yvawuxrcs:

a) OCTPOUTD IrpauK TPUTOHOMETPUIECKON (DYHKIIMH 110 TOUYKAM 1 CHOPMYIUPOBATE

ee CBONCTBA;

6) wuccienoBaTh (HOPMYITy, 3aJAOILYI0 TPUTOHOMETPUYECKYI0 (YHKIMIO, © IO

pe3ysibTaTaM HUCcjaeJ0BaHud IIOCTPOUTH FpaCbI/IK.

[TokazarenpHOl dyHKIMeH Has3biBaeTcst GyHKIMA Bujga: y = a”, e a > 0,a # 1 n

ABJIACTCA IUCIJIOM.

I'padbuk byHKIINMKM MMeeT cjeyroluii BUI:

Fpadux y=a”, ecnu a>1 Fpacbur pyrruuu y=a*, ecnu 0<a<?

¥ y
; o]
7

SN |

U

/ F
g &
°]

/ b

N
g
[

dyrruu
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CBoiicTBa MoKa3aTeJIbHOI (pyHKIINN:

1) Ob6nactbio onpejesieans (QYHKIMN SBJISETC MHOMKECTBO BCEX JIEHCTBATEIHHBIX
gnces R.
2) MuoxkecTBOM 3HaUYeHUN (DYHKIUH ABIAIOTCS BCE MOJOKUTETbHBIE THCIIA.
3) Haumenbiiero u nanbosibiiero 3uaveHuii QyHKIMs HE UMEET.
4) OyHKIMs He SBJISIeTCS HU HEYETHON, HU YEeTHOI.
) OyHKIUSA HElepuoanIecKasi.
)
)

ot

(=)

'paduk dyukun nepecekaer koopjaunaruyo ock Oy B Touke (0; 1).

7) OyHKIUS HEe UMeeT HyJIeil.

8) Ilpu a>1 dbyuknus Bo3pacraer Ha Bceil 4uca0BoOi npsamoit; npu 0<a<1 dyHkims
yobIBaeT Ha MHOXKecTBe R.

9) OyHKIWs TPUHIMAET OJOKUTEIbHBIE 3HAUCHUsT Ha BCeil 061acTH OIPeIeIeH sl

Eciin B kauecTBe a (HA3BIBAEMOrO TAKKe OCHOBAHUEM) CTOUT YHCJIO €, TO (PYHKIHsI
Ha3bIBAETCS IKCNOHEHMOU.

IIpeotcoe wem 66800umMb noHAMUE noKa3amenvbHotl dynryuu,
pexomeHdyemcsa noemopumb NOHAMUE cmeneHu ¢ 0JetcmeumesbHbiM
noxKazamenem u ee ceoUCmea, a MarKHce c80UCMBA CMENEHHOU PYHKUUU.

CBoiicTBA MOHOTOHHOCTHU IOKa3aTe/IbHON (DYHKIMKI OOOCHOBBIBAETCS AHAJTUTUIECCKHU
U WITIOCTPUPYIOTCA Ha rpaduke. B jajbHeillieM OCHOBHOE BHUMAHHUE YJIEJIAETCH
wuiocTpanuu  cpoiicts  dyukuuu 10 rpaduky (urenume rpaduka). I[IpuBogsres
[IPUMEPDI IPUMEHEHUsI TOKA3aTe/IbHON (DYHKITUH JIJIs OIIMCAHUS PA3IUIHBIX (DUBUIECKUX
IIPOTIECCOB.

N3yuennme mnokKaszaresibHOI YHKOUM B MIKOJEe HAYNHAETCS C TOrO,
9TO PACCMATPUBAIOTCS IIPOIECCHI U3 2KWU3HU, NOPUBOMAMAINUAE K ITOHSITHUIO
mokKaszareabHoll dyHkmuu. (Pocm wucaa Gaxmepuli 6 UJAAOHWT —YCAOBUAL,
paduoaxmuenul pacnad eeuecms u dp. ).

[Toce paccMoTpenus TPUMEPOB MbI JOJIZKHBI BBIATH Ha OIpeie/ICHUE TOKA3aTeTLHOM
dyukuu. 3a1aeM BOIIPOC yUAIUMCs: « ITO 00IIero onpejesseT 9TU Tporecch !y TakuMm
00pa30M, BBIXOJUM Ha OIpeJIeIeHue.
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Omnpenenenne: Oyukius sujga y = a” nupu a > 0, a # 1 Ha3bIBaeTCs MOKA3ATEIbHOI
dyukmei.

CureryromumM 3TaloM B cXeMe U3ydeHust JII000i (DyHKIMN SBJISETCsl UCCIe0BAHIE ee
cBoiicTB. V3ydenne CBOMICTB MOXKET ITPOXOIUTH Ha IPUMEpaX:

y=2"ny=(3)"

Cravana 6ydem pacemampusamsv Gynrkuyuto y = 2.

[Inan uccnemoBanus QyHKIIAN.

1. Obnacts onpeeneHus GpyHKINH,;

2. Hymu dpyuknuu;

3. YernocTh (HEYETHOCTD );

4. ITpomekyTKH BO3pacTaHus W yObIBAHUS (DYHKIINH;

5. ITocTpoenne rpaduka.

YacTh CBOMCTB U3yJaeTcsi aHATUTUICCKH, JacTh CAUTHIBAETCs ¢ TpaduKa, MPUHIMAST
0e3 N0Ka3aTeJILCTB.

1. O6nacTs onpe/enenust GYHKIME (aHATATHICCKN )

Heunssecrrast Betmanna, Wil apryMeHT CTOUT B IIOKa3aTe e CTEIeHH, CIe/I0BATE/IHHO,
npu JIF000M 3HAYEHUM X MbI MOYKEM BCErjla HAWTH y, ciegoBareibHo, D(y)= MHOXKECTBO
R umcer.

2. Hynu dysknum (aHaauruaeckn )

ecim Xx=0, To y=1; ciydas, korya y=0 ObITb HE MOXKET, TAK KaK He CYIECTBYET TaAKOTO
3HAYEHUsI X, YTOOBI IIPU BO3BEJICHNN B cTerneHb 0110 paBHbiM (. IlepeBeiem mosry9eHHbII
pe3yJsibTaT Ha rpaduvdecknii A3blK: rpaduk GyHKIun y = 2% mnepecekaeT oCh OpJIMHAT B
touke (0;1), HO He mepecekaer och abenuce. Jlemaem BBIBO O TOM, 9TO rpaduk GyHKINT
pacmosiaraercs Boitie ocu OX u 9Ta 0Ch ABJIETCS TOPU3OHTAIBLHON ACHMIITOTOM.

3. YernocTs (aHAJIMTHIECKN)

[IpoBepsieM, BBIIOTHSAIOTCSI JTH YCJIOBUSI I€THOCTH ¥ HEIETHOCTH JIJIst (DYyHKINU y = 27,

1

F(—x) = y(—z) = (3)7" = 2%, T0 ecTb JanHasd QYHKIUA HA YeTHAA, HA HeICTHAS.

[IponnmiocTpupyem 3T0 CBOHCTBO Ha mpuMepe : Xx=-1 u X=1, COOTBETCTBEHHO Y=2 U
RN
U,

Jlemaem BBIBOJI O TOM, UTO rpaduk byHKINNA He cuMMeTpudeH oTHocuTebHO ocu OY.
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4. TTocrpoenune rpaduka QyHKIWA (10 TOIKAM).

Crpouts rpaduk OyaeM 1Mo BEIOpAHHBIM 3HAYEHUsT X OyIeM HaXOJNTh 3HAYCHU Y. ®

B kauectBe X BozbMeM TOUKH: -3, -2, -1, 0, 1, 2, 3.

[Toctpoum B cucremMe KOOpPJIMHAT TOYECUHBIH T'paduK, ONUpasch Ha BBIIIIE
HCCJIeIOBAHHBIE CBOMCTBA.

+-3-2-10 123 X
|1 |
‘ Hauano |
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5. Ocraoch MUCCIeI0BATh €Ie OJIHO CBOWCTBO, BO3pacTaHUs W YObIBAHUS (OYHKITHH.
DTO CBOMCTBO cunTaeM ¢ rpaduKa U JOKAXKEM €r0 aHAJIUTUICCKH:

OyHKIUS BO3pACTAET HA BCEH YUCTOBO MPAMOI, T.€. OOJIbIIEMY 3HAYCHUIO apTyMEHTa
u3 ee 00JIACTU OIpeJIe/IeHIsT COOTBETCTBYET DOJIbIee 3HaUYeHNE (DYHKITUH.

Oynknust y = 2% Bo3pacTaeT Ha MNPOMEXRYTKe (—00;-+00), TaK Kak Ha BCEM
POMEXKYTKe OOJIbIIeMy 3HAYEHUIO apPryMEHTa COOTBETCTBYET OOJiblliee 3HAYEHUE
dbyukiyy (3HaYenus GYHKIUU PACTYT TPU JBUZKEHUN CJIEBa Ha PABO).

Nrak, 3amuiiem Bce OCHOBHBIE CBONCTBA MOKA3aTEIbHON (DyHKINNA Y = 27:

1. D(y)=R; E(y)=(0; +00);

2. Hymu dysaxkmum: x=0, y=1;

3. OyHKIUS SIBJISIETCA HU YCTHON, HI HEYETHOIT;

4. Bozpacrarolasi Ha Bceil 00/1aCTU OIpe/Ie/IeHNUs;

5. Ecom x<0, y <1, x>0, y>1.

A y=5"
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1
2
Uraxk, 3amnumiem Bce OCHOBHbIE CBOWCTBA MMOKa3aTe bHOM dyHKImu y = ( %)” .
L. D(y)=R; E(y)=(0; + );
2. Hymn dynkoum: x=0, y=1;
3. OyHKIUA ABJIETCSI HU YE€THON, HU HEIETHO;

4. YobiBarotas Ha Bcell 00J1aCTU OIIPeIeICHUS;
e x -0, y >1, x>0, y<l1.
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[Tocsie mmoJtydeHHBIX UCC/IEIOBAHUN 3aMevaeM, YTO BCE CBOWCTBa OJIMHAKOBBI, KPOMeE
BO3pACTaHUS U IPOMEKYTKOB 3HAKOIOCTOSHCTBA. JTO OCHOBHOI BBIBOM, KOTOPBI ®
JIOJI?KHBI YCBOUTH JIETH.

y
i -X 8 ]
y=2 y=2x_
\
4
L - -
[ 1 ] I
Jlanbire 06001aeM 10Ty YeHHBIE BBIBOJIBI: | kv |
1) nokasarenbhas GyHKIUs y = a® MOHOTOHHO yObIBaeT Ha Beeii obacTu
’ CopepxaHue |
onpejenenns npu 0<a<l1;
L < [ > |
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1]
2) mokasaresbHast (GYHKIMA Yy = a° MOHOTOHHO BO3pacTaeT Ha Bceil obJsiacTu

onpejieieHns pu a>1.

JanbHeiilllee M3yYeHUEe IOKA3aTeJIbHbIX (YHKIIMI CBOJAUTCH K PENICHUIO
IMMOKAa3aTeJIbHbIX yPaBHEHUI U HEPABEHCTB.

JlorapudmMunyeckass dyHKIIUSA — HOBBII MaTeMaTHICCKUl OOBEKT JIId yIalUXCH.
K monsgTuio orapudma ydammxcsi MOJBOJAT B IIPOIECCE PEITEHUs MOKA3aTeIbHOTO
ypaBHeHHss a® = b B TOM cjydae, ecau b HeJb3sl NPEICTABUTH B BHUIE CTEIEHU C
ocHoBanmneM a. Hare ypasuenue B ciaydae b>(0 uMeer eMHCTBEHHDBIN KOPEHb, KOTOPbI
Ha3BIBAIOT JorapudMoM b Mo ocHOBaHWIO a ¥ 06o3HadaoT log.b, T.e. al®9® = b
OHOBpEMEHHO € BBEJIEHHEM HOBOTO IIOHSTHS YyUallldecss 3HAKOMSTCS C OCHOBHBIM
JorapudMuIecKnM ToxK 1ecTBoM. [Ipu pabore ¢ jjorapudMamu IPUMEHSTIOTCS CJIE Ty FOTINe
UX CBONCTBA, BBHITEKAIOININE U3 CBONCTB MOKa3aTe/bHON (DyHKIUN:

[Ipu r060M & 1 JIIOOBIX MMOJIOXKUTE/IHHBIX X U Y, BBIIIOJTHEHBI PABEHCTBA!

ol = 0:

piogia — 1;

3. log,zy = log,x + log,y;

4. loga§ = log,x — log,y;

INeq, " — plog,x.
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Jlorapudmuyeckoii dyHKueit nasbiBaercs GyHKIus Bujia y = log,z, viae a > 0,
a # 1 1 gBJISIETCS IUCIOM.

I'padbuk pyukimu nmeer chaeyroniuii BUI:

pathuk hyHrLUL y=log, x, ecnu a=1  Fpadur oynruuy y=log, x, ecnu 0<a<1

3 | vi

—5 -& _— _ —
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CaoiicTBa jorapudmMmudeckoii pyHKIIN:
1) O6uactbio onpejiesieanst (DYHKIUE SIBJISIETCST MHOXKECTBO BCEX I10JIOKUTETHHBIX

QyHKIMS HEIEPUOTICCKAs.
['pacduk yHknum mepecekaer KoopauHaTHyo ock Ox B Touke (1; 0).

)
)
4) OyHKIUA He SBJISETCS HI HEYETHOM, HU YETHOIL.
)
)
)
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Metou4deckasa cxeMa u3ly4deHusi GyHKIUI B IIKOJIE:

1. Paccmompemds KoOHKpemMbvie cumyauuu uasu 3a0adu, nPUusodAwUE K
darnoli pynruuu.

Ha sTom srarme yaammecs J0/KHBI yOeUTHCS B T€J1€CO00PA3HOCTH U3y I€HUsT JTAHHON
GYHKIMN, UCXOST U3 TPAKTUKHU WJIK HEOOXOJNMOCTH JIAJIbHENIIEr0 Pa3BUTHSI TEOPUH.

2. C dopmyasuposamsv onpedesenue PGyHrUuu U 3anucams eé 6 eude
dopmyavt.

Ha »sTom srame yuammecss BBISBIISIIOT CyIIECTBEHHbIE CBONCTBA JAHHON (QyHKINH,
dopMmynupyoT e€ oupejeeHns, dyHKIMIO  HOPMYJIOi, TPOBOJIAT
Hccae0BaHue BXOAAIMMNX B 9Ty (QOPMYJy apaMeTpoB. 3JeCh »Ke WJEeT YCBOEHHe

3allMChbIBaIOT

ompeiesieHnsi PYHKIUMU, BBITOTHIIOTCA YIIPaXKHEHNsT Ha paclioO3HaBaHUe.

3. O3narxomums ywauwurcs ¢ 2papurom darHoli yHruuu.

Ha sTom sramne ydamumecs ydarcs m3o0pakarTh U3ydaemMyio (PYHKIMIO I'paduydecku,
OTJINYATh 1O I'PaUKy JAHHYIO (DYHKIMIO OT JIPYTUX, 3aJIaHHbIX Ipadukamu QyHKINIT,
yCTaHaB/JIMBAThH BJIMSHUE IMapaMeTPOB Ha XapakTep TrpadrIecKoro n300pazKeHus
dyHKIHIN.

4. Uccaedosamsv pynkuuto Ha ocHo8HblE CBOTCMEA.

3/ech yuammecs HAXOAAT OO0JIaCTb ONpeJiejIeHUsi U MHOXKEeCTBO 3HAYeHU
dbyHkIIM, DpPoMexXKyTKH BO3pacTaHUsg ©  yObIBaHUsI, MPOMEXKYTKHN
3HAKOMOCTOSTHCTBA, HYJIA, SKCTPEMYMbl (DYHKIINHN, UCCJIEAYIOT €€ HA YeTHOCTh
WJIN HEYETHOCTh, MIEPUOINIHOCTh, OTPAHNYEHHOCTh, HEIPEPBIBHOCTb U T.II.

B mikosie cBoiicTBa (byHKIMIT ycTaHaBJIUBAIOTCS 110 €€ rpaduKy, TO eCTb Ha OCHOBE
HATJISITHBIX COOOparKeHWii, W JIUIIh HEeMHOIne ODOCHOBBIBAIOTCS aHAUTHYIeCKu. B 7-9
KJIacCax IIKOJBHUKHA y4YaTCsd HCTOJKOBBIBATH CBOHCTBA (DYHKIMN Ha TPEX «A3BIKAX»:
2PaPuUNecKom, CAOBECHOM U CUMBOAUYECKOM. DTO yMeHne (HOPMHUPYETCS IMOCTEIIEHHO U
nMeeT OOJIbIIToe IUIAKTUIECKOe 3HAUECHHE.
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5. Hcnoavzosamsv u3yuenunvie ceolicmea @dynruul
PABAUNHBLT 36004, 8 YACTMHOCTU YPABHEHUT U HEPABEHCMSE.

DTOT ITall SBJSETCSI STAIIOM 3aKPEILIEHUsT OCHOBHBIX MOHSTHH U TEOPETHIECKUX
[IOJIOZKEHWI, CBJA3AHHBIX C U3ydaeMoil (yHKIHMeil, a Tak:Ke 3TarnoM (GOpMUPOBAHUS
COOTBETCTBYIOIINX YMEHUI U HABBIKOB.

OTa MeToaMYecKasi cXxema sIBJISEeTCs IIJIAHOM - POrpaMMoil JIJid U3y YeHus:
Jr00oit PyHKINN.

Nzydenne dyukiuit B MIKOJE CBI3aHO € HOBBIM BHJOM  CHENIMUIECKOI
y4ueOHOU JledTe/NbHOCTH -  uccaedosamenwvckot. Cuernududeckas O0COOEHHOCTH
byHKIMOHAIBHOTO MaTepuaja BBIPAXKAETCI B TOM, YTO @PUHKUUU ecmb  MOOeAlU
PEAALHUT  npoueccos. VI3yueHme OTIETBHBIX CBOWCTB IMPOIECCOB  OCYIECTBIISETCS
nyreM wuccienoBannd Gyakimit. Konkperubie dyHKInm 00J1aa10T OIIpe e eHHBIMA
CBOMCTBAMHU, KOTOPBbIE €CThb abOCTPAKIMH PEAJbHBIX CBOHCTB IIPOIECCOB. YCTAHOBUTH
HAJIMYNE W CHEIUMUKY I KOHKPETHOH (DYHKIIMU OIpPEIC/IEHHBIX CBOWCTB - 3HAYHT
HCCJIEJIOBAThH (DYHKITHIO.

Memoodst ewviicHenuss onpedeseHHuT ceolicme GyHruul ecmb memodul
uccaedosarus. Onu mo2ym euvinoansmbes cpedcmeamu: 1) K00pouHAMHOZ0
memoda; 2) anemMeHmapHoz20 aHAAU3G (C  NOMOWDIO YPaBHEHUUT U
HepaseHcms); 3) Mamemamuweckozo anaau3a (¢ NoMoOwWbIO NPouU3eodHotl,).

WccnemoBaresbckue yMeHHsi, HEOOXOAuMMbIE IIpU W3y4YeHUu QYyHKIUN -
9TO YMEHHUs BBIJIEJIUTH YCJIOBUA, TPU KOTOPLIX (DYHKIMA O0JIaIaeT OIpeeIeHHbIM
CBOﬁCTBOlVI, n yMeHHusd BBIZACHUTDHL, KaK C H3MEHEHUEM YCHOBI/H;‘I M3MEHSIOTCSI CBOMCTBA
dyukmuit. PopMupoBaHre HA3BAHHBIX CIEMUMPUICCKIX WCCIET0BATETbCKIX YMEHU
OKaykeT BJIUsIHUE Ha (POPMUPOBAHEE UCCIEI0BATETHCKOM JeATEIHHOCTH BOOOIIIE.

IIpu wusyyenunm yHKIUA B MIKoJie (HGOPMUPYIOTCSI ¥ MCHOJb3yHOTCH
ciaenymwie croenuduIecKne HCCJeA0BaTeIbCKue AefiCTBUS: yCTaHOBUTH
YUCJIOBOE MHOYKECTBO, Ha KOTOPOM (DYHKIIHS CYIIECTBYET, U TO MHOXKECTBO 3HAYCHUIA,
KOTOpOE€ OHa MO2KET IIpUHUMaTb Ha 3TOM MHOXKECTBE; BBIFAACHUTD, Y6bIBaIOHJ,aﬂ nJjim
BO3pacTamolas (PYHKIUsI Ha CBOeil 00IacTU ONpeJiesieHnsl WIN HEKOTOPBIX e€ JacTsx,
nMeer Jii MaKCHUMYMbl HWJIX MHWHHMYMBI, KaKOBbI HYJIN d)yHKL[I/II/I, €C/Jii OHM €eCTb,
yeTHa (QYHKIWS WX HEYeTHA, [EPUOIMTHA WM HET, Kakoil Buj rpaduka JTaHHOI

GYHKIUT U T.1I.

npu  peweHuu
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SaﬂaHI/IH K IIPpaKTU4YeCKUM "N JIa60paTOpHI)IM 3aHATNAM
IIpakTnaeckoe 3ansTue 1

1. OcobenHocTn opraHms3aruu ydeOHOrO IPOIEcca Ha pa3HbIX dTalaxXx W yPOBHSIX
o0yueHnsT MaTeMaTHKe.

2. Packpoiite cojepkanne TpeOOBAHUN K YPOKY MAaTEMaTUKH.

3. OxapakrepusyiiTe TUIIOJOTUNA YPOKOB MaTeMAaTUKNA U UX OJIOKOB.

4. Ilpoananusupyiite pa3jandHble (OPMbI HAIIMCAHUS KOHCIIEKTa YPOKA.

5. PackpoiiTe cosep:kanue NMOHATUS TEXHOJOTHH oOydeHus. Kak cBA3aHbI MeEXKTy
co0Ooit TeOpUsT, METOIMKA U TEXHOJIOTHSA 00y IeHM !

6. OCOOEHHOCTH OpraHm3aIui yIeOHOTO IIPOIECCa B PA3IHIHBIX 00pa30BATEIbHBIX
TEXHOJIOTHSX.

7. Oxapakrepusyiite obydenume: a) mnpobjemHoe; ©6) OTPOrpPaMMUPOBAHHOE;
B) Pa3BHUBAIOIIEE; I') IBPUCTUIECKOE; 1) MOJLYIHHOE.

8. Packpoiite comepkanme 1yTeir  co3maHus  TPOOJEMHBIX  CUTyaIuil |
IPOMLIFOCTPUPYHTE UX IIPUMEPAMHU.

9. OfuH yanuTe b e U3ydaTh TeoOpeMy O BIIMCAHHOM yIJie IyTeM OObsSCHEHW I,
JIPYTOii — paccMOTpeTh € YYallUMECH JIUIIb OJUH YaCTHBIN ciydail, Japyrue ke
YaCTHBIE CJIYIan JOKHbBI U3y IUTh YIalluecs CAaMOCTOSITEeIbHO, TPETHIl canTaeT HanboJiee
5P DEKTUBHBIM METOJIOM CAMOCTOATEIbHOE N3yUeHNEe TEOPHUH 110 JAHHOMY yUAIIIMCH
mwiany. Kak BbI orleHIBaeTe JefCTBUSA KazK/I0T0 U3 ITUX YIUTeIel U KaK Obl BbI MTOCTY TN
B 9TOi curyamum camu! Kak MOXKHO OmpeeinTh Hanbosiee 3 heKTUBHBIH mpremM?

10. Omunr u3 yuureneit pemma usgararb Temy <«lIpsiMOyTOJIBHBIN TpPEyroJbHUK»
JIEKITMOHHBIM METOJOM, JPYTOoifl — MyTeM OObsICHEHUSI C TPHUBJICYCHUEM YUAINXCS K
00OCHOBAHMIO MPU3HAKOB PAaBEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB, TPETHUHl pENIuI
«ITOJIBECTH» YUAIUXCS K OTKPBITHIO IMPU3HAKOB C IOCJIEIYIONIIM UX CAMOCTOSTE/HHBIM
U3yvdeHneM Ha ypoke u jJoMa. Kakoil u3 3Tux crocoboB BbI cunTaeTe Harbosee yIaaHbIM
A kak OBbI OCTYTIUIU BBI!
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11. OxapakTepu3syiiTe HecTaHJIAPTHBIE YPOKU MaTeMaTuku. OOOCHYHTE TPUIHHBI UX
3bdeKTUBHOCTU B 00YUYEHUN MaTeMaTHKe.

12. Meroguka mpoBejeHNs HECTaHJIAPTHBIX YPOKOB. PaspaboraiiTe KOHKpETHBIE:
a) ypok-ceMumHap; ©0) ypOK-3a4eT; B) yPOK OJIHO# 3aja4qu; T) ypOK-OGeneduc;
1) yPOK-MacTePCKyI0. ApryMeHTupyiire 1esiecoobpasHocTh BBIOPAHHOIO BAMU THUIIA YPOKA
(1o 2 JestoBeKa 1O CIUCKY HA KAYKJIbI TUIT YPOKA).
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noi. — M.: [Ipocsemenne, 1982.

3. Emmmera, O. B. Obmias Meronka MpenojlaBaHnsl MaTeMaTUKNA B IIMKOJE : KypC
JIeKIHil : y4eb. mocobue jiist cryeHToB dhus.-mat. crerr. neg. uH-toB / O. b. Enmmesa. —
Tobombek : Uza-Bo TI'TIN um. 1. Y. Menneneena, 1997.

4. 3Bamkon, JI. B. O6yuenme u pasBurue XpecroMaTusi 10 BO3PACTHON u
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7. lllarasos, B. @. Touka onopsr / B. ®. Illaranos .— M.: Ilegaroruka, 1987.

8. Opmamen I1. M. VkpynHeHnne quIakTHIeCKAX €IMHAT, KaK TEXHOJIOTHSA 00y IeHUT
B 2 4. / II. M. O9puuues. — M. : [Ipoceerenue, 1992.

9. Merennckmit, H. B. Junaktuka maremarunku / H. B. Merenbcknit. — MuHck :
Nzn-Bo BI'Y, 1982. — 256 c.
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10. Emwumesa, O. B. Y4urb MKOJBHUKOB y4unThcsd MareMartuke: {DopMmupoBanme
npueMoB y4ebHOl JiesreibHOCTH @ KH. jijist yanrensi / O. B. Enumesa, B. U. Kpymua. —
M. : IIpocgermienue, 1990.

11. Meromuka mpernojlaBaHus MaTeMaTHKH B cpeaneil mkose : Obmas MeTonuka :
yueb. mocobue jist crynenTos nen. un-ros / A. 4. Buox, E. C. Kanun [u ap.| ; cocr. :
P. C. Yepkacos, A. A. Cronsp. — M.: [Ipocemienne, 1985.

12. Merosuka mpernojiaBanusi MaTeMaTUKd B cpejHeir mkose : Obmas MeToanka :
yueb. 1mocobue i crygeHToB dus.-mar. dax. nea. uH-toB / B. A. OranecsH,
FO. M. Kojarun, I'. JI. Jlykankuna, B. 4. Cannunckuii. — 2-e uzm., nepepab. u m0I. —
M. : IIpocsemenne, 1980.

13. Crossip, A. A. Ilenaroruka maremaruku : Kypc seknmit / A. A. Cromsap. —
2-e uz., nepepad. u joi. — Munck : Breiciag mkosa, 1974.

14. Cenesko, I K. CoBpementbie 06pa3oBaTe/ibHbIe TEXHOJIOIUN : y4ebd. 1mocobue /
I'. K. CeneBko. — M. : Hapoamoe obpasosanne, 1998. — 256 c.

15. Becnampko, B. II. ITlegarormka ¥ mOporpeccuBHblE TEXHOJIOTHH OOydeHUsT |
B. II. Becnasibko. — M. : U3n-Bo Uncruryra npodeccnonanbuoro obpaszoanus MO
Poccun, 1995. — 342 c.

16. Becnanpko, B. I1. Ciaraemsle nenarorndeckoii rexunosornu / B. I1. Becranbko. —
M. : Ilemaroruka, 1993. — 213 c.

17. Maxmyro, M. W. Opranumsanus upobieMHOro oOydeHusi B IIKojie |/
M. . MaxmyTtoB. — M. : IIpocsemenue, 1999. — 189 c.

18. Kamnes, C. C. CoBpeMeHHbIE TEXHOJIOTUU I1€/IATOI'TYECKOTO IPOIECca @ MOcodme
qs egaroros / C. C. Kamwies. — Munck : Yuausepcurerckoe, 2000.

19. Cenepko, I K. Dunukonenus 00pa3soBaTeIbHBIX TEXHOJIOTUI
I'. K. CeneBko. — M. : HUU mkonbabIX Texrosoruii, 2006. — T. 1.

20. Cnacrenun, B. A. Ilemaroruka yueb.mmocobue Jijisi  CTY/. BBICII. TIeJ.
yueb. 3aBenenmnit /| B. A. Cuacrenun, . @. Ucaes, E. H. Illusso ; mox pe.
B. A. Chacrenuna. — M. : Uzgarenbckuii menrp «Akagemust», 2002.
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IIpakTuyeckoe 3anstue 2

1. Ilepeunciinre ocHOBHBIE CPEJACTBA O0yUEHUsT MaTEMATHKE.

2. OxapakTepu3yiiTe medaTHble CpeCcTBa 00yUeHns MaTeMaTuke (yIeOHUK, yueOHOe
rocobue, COOPHUKHU 3a/1a9 U JMJIAKTHICCKUX MATEePUAJIOB, TETPAJIN ¢ eIaTHOW OCHOBOI,
METOJIMIECKUE TI0CO0UsI, yIeOHO-METONIECKIE KOMILIEKCHI ).

3. Ilepeuncnure numaxkTrdeckume TpeOOBaHWSA K YYeOHUKY II0 MaTeMaTHKe Kak
OCHOBHOMY CPEJICTBY OOyYECHUS.

4. OxapakrepusyiiTe 9JI€KTPOHHBIE CPEJICTBA 00y UIeHHsI MaTeMATHKe (KOMIIbIOTEPHBIE
o6ydaroIye 1 KOHTPOJIUPYIOIIHE TPOrPAMMBIL; SJIEKTPOHHBIE YIeOHUKA U T.1. ).

5. Turmosiorusi 3JIEKTPOHHBIX CPEJICTB OOyUIEHUS MaTeMaTUKe.

6. Jnmaktuaecknme wu  Mmerogmdeckue Gyarmun  ICO  maremarmke.  OtTbop
IIPOIPAMMHBIX CPEJICTB JjIsI YPOKOB MAaTEMaTHKH.

7. OcobeHHOCTU MTPOEKTUPOBAHNUsT YPOKOB MaTeMaTuku ¢ npuMenenneM JCO u sTambl
IIPOEKTUPOBAHUA.

8. PazpaboTaiiTe ypok MaTeMaTHKU C UCIIOJIb30BaHneM IporpamMbl « GeoGebray.

9. Ilepeunciute cpecTBa HATJIAJHOCTH IIPU U3YICHUU MATEMaTUKH, TUJIAKTUICCKHE
TpeboBaHUs K MX KAYeCTBY U MCIIOJH30BAHUIO B yIeOHOM IIPOIECCE.

10. C momoripio mporpaMMbl <Y 9e€OHBIN TpadOIOCTPOUTEIb MOCTPOTE TpadpUKN
dyuximit o remam: «KBajgparuunas pyukiusas, «IIpeobpazopanue rpaduka pyHKITHT».

JInteparypa

1. Argpees, A. A. KommbioTepHbie U TEIEKOMMYHUKAIIMOHHBIE TEXHOJIOIHH B cepe
obpazoBanus / A. A. Aunpees // IllkosbHble Texnomornn. —2001. — Ne 3. — C.154-169.

2. bepmangckuit, M. E. umakTudeckne #  IICUXOJOIMYECKHE OCHOBAHUS
obpazoBaresbaoii Texnosorun /| M. E. Beprmagckuit, B. B. T'yzee. — M. : Ilentp
«Ilemarornueckuit monck», 2003. — C.122-125.
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3. DBpoikcuna, O. @. KoncrpyupoBanue ypoka € HCIOJb30BAHUEM CPEJICTB
nH(MOPMAIMOHHBIX ~ TEXHOJOIMHA U 00pAa30BATEIbHBIX  IJEKTPOHHBIX pPECypcoB /
O. ®. Bpeikcuna // Undopmaruka n obpasoanue. — 2004. — Ne 5. — C. 34-38.

4. Tonuapuk, JI. TI. Meromonorus aucTaHimoOHHOrO OOydeHusi : y4eb. mocobue /
JI. TI. Tonuapuk ; Akagemus ynpasienus upu [Ipesmmenre Pecnybsmkn Benapych. —
Munck, 2002. — 163 c.

5. Baxaposa, U. I. Muadopmanmonnbie TexHogoruun B obpasoBaHuu : y4ed. mocobue
Jist cryaenTo niel. By3os / U. . Baxaposa. — Mocksa : Akanemust, 2003. — 192 c.

6. Kpapuena, . M. CpencrBa o0ydeHuss B I€JarormdecKoM OOpPa30BaHUM.
Mownorpadust / 9. M. Kpasuens. — Munck : BI'TTY, 2004. — 235 c.

7. Honar, E. C. Teopusi u npakTuKa JUCTAHIIMOHHOIO 00yYeHus : y4ueb. mocobue /
E. C. Tlomar, M. YO. Byxapkuna [u ap.|. - M : Akamemus, 2004. — 416 c.

8. lloramenko, H. W. Dnmekrponnble cpejacTtBa O0O0ydYeHHS : METOIHIECKUE
pexomvenaruu / H. U. Tloranenko. — Munck : PUITO, 2005. — 81 c.

9. Xyropckoit, A. B. IlpakTukym 1o JuJaKTHKe W METOJUKAM OOydeHus /
A. B. Xyropckoit. — CII6. : ITurep, 2004. — 514 c.

10. Xyropckoit, A. B. lugaktudeckas sBpuctuka. Teopusi 1 TEXHOJIOT U KPEaTUBHOTO
obyuenusi /| A. B. Xyropckoii. — M. : Uzg-Bo MI'Y, 2003. — 416 c.

11. Hosuk, 1. A. Kommbiorep Kak cpejctBo obyuenns. [ITpakrukym / . A. HoBuk —
Mumnck : BI'ITY, 1996. — 27 c.
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IIpakTuyeckoe 3ansatue 3

1. Maremaruueckue criocobHocTH —(OIpejiesieHne, OCHOBHBIE —XapaKTEePUCTUKU
KOMIIOHEHTOB MATEMATHIECKUX CIIOCOOHOCTE!H).

2. PasBurme MaTeMaTUYecKUX  CIIOCOOHOCTEH  ydJaluxcsd KakK  I[ICHXOJIOr0-
IeJIarormiecKasl Ipodsema.

3. Ocobennoctn pabOTHl yuHTEIs MATEMATHKH 110 Pa3BUTHIO MATEMATHYECKHUX
CIIOCOOHOCTEI yUalmxcd B YCJIOBUAX COBPEMEHHOMN TTKOJIBL.

4. Tlemn wu coxepxKanme O0OydYeHHMd ydaIuxXcd B NPOMUIBHBIX  KJjaccax
(MATEMATHIECKIX).

5.  OxapakrepusyiiTe BHIbI 3ajad, KOTODbIE pAa3BUBAIOT MaTEMATHICCKUE
CIIOCOOHOCTH:

1. 3amaun ¢ He cPOPMYIUPOBAHHBIM BOIIPOCOM.
. 3a71a91 ¢ HEJIOCTAIONIIMU JTAHHBIMU.
. 3aJ1a97 C JINIITHAMA JTAHHBIM.
. 3ajiaun ¢ B3aMMOIPOHUKAIOIIUMI 3JIEMEHTAMU.
. Cucrema OJIHOTUIIHBIX 33/1a4.
. CocraBjenue 3aa49 3aJaHHOIO THUIIA.
. CocraByienne ypaBHEHUI 110 YCJIOBUIM 3a,1a9H.
. 381891 ¢ HECKOJIbKIMU PEIIEeHUSIMU.

© 00 O O = W o

. [Ipsambie 1 obpaTHbIE 3a/1a41.

10. Samaun Ha coobpazkeHue, JOTHIECKOe PacCyKIeHue.

Kaxue KoMnonenmot Mamemamuveckur cnocooHocmets oHu paseusarom?

6. /laiiTe XapaKTepUCTUKY CJICIYIONUM MOHATHIM: UCCIEIOBATEILCKASA U ITPOCKTHAS
JesITeIbHOCTh; BHEKJIACCHAsI M BHEYPOUHAs JIesTeJIbHOCTh; HMCIIOJIB30BAHUE ITPAKTUKO-
OPUEHTUPOBAHHBIX 3aJ1a4; UCCJICI0BATEIbCKAS pabOTa yIaIuxcs.
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7. B kuure «Cnacu6o 3a ypok, jgeru!» (M.: IIpocsemmenne, 1988) u3BecTHBIl yanTeb
marematuku A. A. OkyHeB oNHCBHIBAE€T OJIMH YPOK, KOTOPBIH, IO €ro MHEHUIO, He
MOJIyImUJICsI. DTO OBLT YPOK TeoMeTpun B 1m0 TeMe «llepreH uKy/asap U HaKJIOHHASTS.
Bocmupoussenem ero.

1. Ha docke dan pucyrox, uzobpasicarowut mouwky P u sunuio, 02panuqueaouyro
ozepo. Tpebyemcsa uzobpazumsv ompesox, coedunaOwul danHy1o0 MoKy ¢ HEeKOmopod
moukot 2mot AUHUUL, OAUHY KOMOPO2O MOHCHO 0bLA0 Obl HA36GMb PACCTNOAHUEM OM
mouxu P do ozepa.

2. Bamem npedaazaemca  paccmompemsv  CACOYOWYIO — CUMYGUUIND:  UMEEMCA,
03€DP0, 02PAHUMEHHOE OKPYAHCHOCTLIO (pucynok dan). Bonpoc: wmo MmoHcHO Ha36amMb
paccmosnuem om nexomopot mowku A do ozepa?

3. Qopmyarupyemcsa onpedesenue PaccmosHuAs 0m MOUKY NAOCKOCMYU d0 HEKOMOPOT
Puzypol, sedrcaweti 6 IMotl NAOCKOCMA.

4. Ilpedaazaemcesa uszobpaszumos ompesox, 0AunYy KOMOPOo20 HA36AAU PACCTMOAHUEM OM
mouxu do duaypol, ecau Pueypa — NPAMGA NUHUSA.

5. Bosnuxaem mneobrodumocmsv dokaszamov, wmo nepnendukyasap ud mouxku P do
NPAMOT — Cambill KOPOMKULT 0OMPE3oK, COCOUHANUULT IMY MOUKY € MOYKAMU NPAMOTL.

6. Beodumcasa onpedeaerue HaKAOHHOU.

7. Cpasnusaromces dsa obsexma no obwemy ux ceoticmsy — daune. Dopmysupyemcs
ymeepotcdenue 0 CpasHUmMesbroli 0AuHe NepnerHduryAApa U HAKAOHHOT, NPOBEICHHVT U3
0010t MOYKU.

8. Bsodumcsa nonamue npoeKuul, CpasHUBAIOMCA HAKAOHHAA U NPOEKUUA.

9. Buiacnaemces ucmunhocms ymeeparcoenut:

a) nepnenduryaap, nposedennuili ¥ npamot, 6ce2da MeHbwe HaKAOHHOT, NPo6edenHOT
x amotl orce NpAMOo;

6) ecau u3 00noT MOwKY NPOGedeHbL NEPNEHIUKYAAD U HAKAONHAA, O NEPNEHIUKYAAD
6cezda Menvwe HaAKAOHHOU;

8) HaKAOWHGA 6Cezda daunHee NEPRneHIUKYAAPa, NPOSEIeHH020 U3 00HOT MOYKU K
HEKOMOPot NPAMOU;

2) u3 060U MOYKU MOACHO NPOGECTNU NEPNEHIUKYAAD, KOMOPul 6ydem daurnee
HAKAOHHOT, NPOBEIEHHOT U3 IMOTL HCE MOUKU.
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10. Ilpedaazaemcs ma Y20avHUKE NOKA3AMD NEPNEHOUKYAAD U NPAMYIO, K KOMOPOT
OH MPOBEDENH, HAKAOHHYIO, ee NPOEKUUIO.

11. BolAacHAemcsa, MONCHO AU YMBEPHCOGMDb, “IMO KAMEM — MO HAKAOHHAA K
2UNOMeEHY3eE.

12. IIposodumcs ocMulcAenue USYHAEMBIT NOHAMUL HA MOOJEAU.

13. Banucwsaemcs 6 mempadv JoKa3aMeALEMBO MEOPEMb, O CPABHEHUU OAUH
NPoeKyUT PasHHLL HAKAOHHDIL.

14. Dopmyaupyemcs omseem Ha 80NPOC: 4YMO ABAAECMCA PACCMOAHUEM OM MOYKY 0O
npamot?

15. Hazootcdenue paccmosanut om sepuwun kyba 0o naockocmu 00HOT u3 e20 2paned.

16. @opmyaupyemces (no anasoeuu) onpedeaenue paccmoAHUA OM MOUKU, NEHCAULET
gHe naockocmu, 0o amoti NAOCKOCMAL.

17. Pewaemcs sadawa: </ana nupamuda PABC. Kax watimu paccmoswnue: a) om
mouku C do npamoti AB; 6) om mouxu P do npamoti ABy ».

N3yunre m1aH ypoKa U OTBETHTE Ha BOIPOCHI:

1) Kakyio posib B u3yYeHHH [epIeHNKY/ISpa W HAKJIOHHON Hrpaer MOHSITHE
PACCTOSTHIS OT TOYKH ILJIOCKOCTH JI0 (DPUTYPHI, JIeKallleil B 9TO# »Ke IJIOCKOCTH !

2) Copmysupyiite 1€/b JEBATOTO IMyHKTA.

3) Kak BbI omeHnTE POJIb CEMHAIATOrO MyHKTA?

4) Ipocyenure drambl (HOPMUPOBAHUS U3YyTAEMBIX MOHATHNA W POJIb MPAKTHIECKUX
3a/1a19 B 9TOM IIPOIIECCE.

5) B dem, mo Bamemy MHEHHUIO, HeyIada ypoKa?

Vkaszanume. [lo muennio A. A. OkyHeBa, ypoK He cojeprKaj HWHTPUTH, CIOCOOHO
3aBOPOKUTh.

Nzyunre c. 45-50 HA3BAHHONW KHWUTHM U BBIJICJIUTE TO 3aJlaHUe, KOTOPOE W IPU3BAHO
OBLIO MPHUJIATH «M3IOMHUHKY> yPOKY.

8. IlomroroBka ¥ IpoOBeJeHHE MAaTEMATUYECKUX OJUMIMAJ. MeToauKa IIOJArOTOBKU
YVYAIIUXCS K OJIMMIIAAIAM.

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

CrpaHuya 354 us 389|

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




9. Hayunoe co0OIIECTBO ydYalllUXCs, OCHOBHBIE HAIIPABJIEHUS JIEATETbHOCTH.
[IpoBenenne HayvIHO-IPAKTHIECKUX KOH(DEPEHITUIA.

10. akysbTaTUBHBIE 3aHATHS 110 MaTeMaTHKe U METO/MKA WX ITPOBEICHUS.

11. PaspaboTaiiTe BHEKJIACCHOE MEPOIPHUSITHE 10 MaTeMaTHKE.

12. IIpoBeauTe ana/ M3 OJTUMITMAJIHBIX 3a/1a9 U3 KypHaja «MaremaTukas.

JIuteparypa

1. Benrep, JI. A. Ilemaroruka cnocobuocreii / JI. A. Benrep. — M. : 3Hanue,
IIESRENG6 c.

2. Beiwios, FO. Passurue mbicauresnbhoit gestensnoctu yuarmuxest / FO. Boiwios //
Maremaruka. —2003. — Ne 24. — C. 2.

3. 'memenko, B. B. PasBurne MbinieHusi U pednd NpU U3y9IeHHH MATEMaTHKU /
B. B. T'uenenko // Maremaruka B mkose. — 1991. — Ne 4. — C. 3-9.

4. Tyces, B. A. Ilcuxosoro-mejarorndeckue OCHOBBI OOyUeHHsI MaTeMaTuke |/
B. A. I'yces. — M. : Bepbym ; M : Akagemus, 2003. — 432 c.

5. Koimmoropos, A. H. Maremaruka — wayka u npodeccus / A. H. Koamoropos. —
M. : Hayka, 1988. — 288 c.

6. Kpyrenkuit, B. A. Tlcuxosorust MareMaTHiecKuX CIOCOOHOCTEl IMKOJbHUKOB /
B. A. Kpyrengmii. — M. : IIpocsemenune, 1968. — 304 c.

7. llemaroruka : Bosbmas coBpemennas surukioneans / coctr. Pamanesua E. C. —
Mumnck : Copemennoe ciioBo, 2005. — 720 c.

8. Xomommasi, M. A. Ilcuxosormsi uHTe/IEKTa: I[AapaJOKChl MCC/IeJIOBaHUS [
M. A. Xomommasi. — Tomck : WMzm-Bo Tom. ym-ta ; M. : Wsn-Bo «bBapcey,
o302 c.

9. [IMMampukos, B. JI. O crpykType MO3HaBATEJbHBIX CIHOCOOHOCTEH — /
B. . ITagpukos // Ilcuxomoruyueckuii xkypuaia. — 1985. — T.6. — Ne 3. — C.38—46.

10. FOpkeua, B. C. A.H. KosmoropoB u mpobjiema pasBUTHS MaTeMaTHIECKON
omapentroctu / B. C. FOpkesuu // Bonpocsr ncuxosiornu. — 2001. — Ne 3. — C.107-116.
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11. Axumanckas, U. C. [lcuxosorudeckne 0CHOBBI MaTEMATUIECKOTO OOPA30BAHUS :
yueb. ocobue st crym. mexa. Bysos / U. C. fAxkumanckas. — M. : U3narenbckuii eHTp
«Axkajgemusy, 2004. — 320 c.

12. Jleiirec, H. C. YmcrBennsie cmocobuoctu u Bospacrt / H. C. Jleiirec. — M.
[Ipocerenne, 1971.
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IIpakTuyeckoe 3anstue 4

1. OxapakrepusyiiTe CyIIHOCTh II03HABATE/JILHONO WHTEPECA MIKOJbHUKOB IIPH
oOy1deHnn MaTeMaTHKe.

2. JlafiTe XapaKTepHCTUKY OCHOBHBIX CTA NIl PA3BUTHUs MO3HABATEIHLHOTO WHTEpECca
IIIKOJIbHUKOB TIPU 00y YIeHUN MaTeMaTHKe.

3. Kak B3amMoCBsI3aHbI BOCIIUTATE/IbHbIE 3a/1a91 00yIeHNsT MaTeMaTHKe C PA3BUTUEM
[IO3HABATEILHOIO MHTEPECa, IKOJIHHUKOB IIPU O0YYEHNN MaTeMaTHKe.

4. KakoBbI IyTH U CPEJICTBA PA3BUTHUS TO3HABATE/ILHOIO MHTEPECA MIKOJHHUKOB MIPU
oOy1deHnn MaTeMaTHKe.

5. Meroaniueckme 0COOEHHOCTH TPOBEIEHNS JIOTHIECKUX PA3MUHOK, JIMJIAKTHIECKUX
UT'P, TBOPUYECKUX 3aJaHuil, paboT MOMCKOBOI'O M MCCJIEI0BATEIHCKOTO XapaKTepa.

6. Paspaboraiite pparmMeHT ypoKa MareMaTUKH C HCIIOJIb30BAHMEM JIMIaKTUIeCKOM
Urphl (10 KIACCaM II0 CIHCKY ).

JIureparypa:

1. Bunorpajioa, JI. B. Meroauka mnpernoiaBanus MareMaTHKH B CPeJIHEH IIKOJE :
yueb. nocobue / JI. B. Bunorpagosa. — Pocros 1/ /1 : ®enuke, 2005.

2. Eroposa, JI. . Cosmanue curyarun ycrexa wa ypoke / JI. U. Eroposa //
MaremaTruka B 1mkose. — 1996. — Ne 6.

3. Kapmymmuua, H. M. Cunrars cky4no, a urpars uarepecuo / H. M. Kapmymna //
Maremaruka B mkose. — 2006. — Ne 9.

4. Kopauna, H. E. Yuenne c¢ ysmeuennem /| H. E. Kopmuma // Maremaruka B
mikoste. — 2004. — Ne 2.

5. JlaBpmuosuu, K. B. DBorarcrBo wunHTepecoB —
K. B. JlaBpunosuu // Maremaruka B mxose. — 1990. — Ne 6.

6. MapkoBa, B. A. YUrto Takoe muccienoBaTebcKkas JEATEIBHOCTD MIKOJIHLHUKOB /
B. A. MapkoBa // Maremarnka. [Ipmwioxkenme k razere «IlepBoe ceHTSOpsi». —
Qi o 12,

3aKOH oOydaemocTn /
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7. CwmumpuoBa, 1. M. O6 wusMepeHnm wHHTepeca Ha YpOKaX MaTeMaTUKH /|
1. M. Cvuprosa // Maremaruka B mkose. — 1998. — Ne 5.

8. Ycarosa, E. B. CopeBrnoBanmsi Ha ypokax maremaruku / E. B. VYcarosa //
Maremaruka B mkoJre. — 1993. — Ne 6.

9. @unkensmreiin, E. H. BaunrepecoBars yuenukos / E. H. ®unkenbrreiin //
Maremaruka B mkosie. — 1993. — Ne 2.

10. Hlyxwna, I. U. AxrTuBusaius [03HABATEIBLHON JI€ATEJBHOCTHA YUAIIXCS
B y4eOHOM TIIporiecce yueb. 1ocobue Jiisi  CTYJEHTOB Iiejl. WHCTUTYTOB /
I . [llykuna. — M. : IIpocBemenune, 1979.
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IIpakTuyeckoe 3ansTue 5
MeTtonuka n3y4deHusl paruoHAJbHBIX YHCEJ

1. UcTropuyeckas u JJormdecKas Mocae10BaTeTbHOCTH N3y YeHIS TUCIOBBIX MHOZKECTB.

2. OxapakTepusyiiTe OOIINI MPUHIIAI PACIIUPEHUS YUCTOBBIX MHOYKECTB B IIIKOJLHOM
Kypce MaTeMaTUKU.

3. Onumure oOIIYIO CXeMYy METOJUKHU M3yU€HUs] HOBBIX UHCE/I.

4. OxapakTepusyiiTe JUHUIO YKUCE/T B TMIKOJLHOM KYpPCe MATEMATHUKH.

5. Meronuka TOBTOpEeHHS U JIaJbHEHIIEro W3y4YeHusd HaTyPAJbHBIX YHUCEJI.
PaszpaboraiiTe KOHCIIEKT OJHOTO U3 YPOKOB M3y4eHUsI HATYDAJbHBIX YHcesl (Ha BBIOOD).

6. PazpaboraiiTe METOUKY M3yUYeHUS CJIOXKEHUS W BBHIYUTAHUS HATYPAJIHHBIX HUHCE,
OCHOBY KOTOPOIl COCTaBJISIET KOHIICIIINUA YKPYITHEHUs TUIAKTHIECKAX €JIIMHNII,

7. Meromuka n3ydeHnsi OObIKHOBEHHBIX U JECATUIHBIX JIPOOEii.

8. Meronuka BBeJIeHUS U U3YyUEHUsT PAITMOHAILHBIX YHCEII.

9. Bpmosnnre anamm3 ydeOHOro MaTepmasa IO TeMe «ParmonasapHBIE dHCIa»
U BBIJIEJINTE Te 3BPUCTUYECKUE IPHEMbI, KOTOPble MOI'YT OBbITh WCHOJb30BAHBI IPH
U3JI0YKEHUH TEMBbI.

10. Paspabotraiite MmeTo/iuKy 0000IIAIOIIETO ypoKa 1Mo TeMe «Parmonasbubie ducsas
B KOHTeKcTe juddepeHiuaiin.

JImteparypa

1. Poranosckwuii, H.M. Merojauka mnpernojaBannsg MaTeMaTUKU B CPeJIHEN IITKOJIe
yued. mocobme : B 2 H. H.M. Poranosckuii, E.H. Poranosckas. — Morues
YO «MI'YV um. A.A. Kymemosay», 2019. — Y. 2: CnenmajbHble OCHOBBI METOIUKN
[PEIOIABAHNS MATeMATUKH (YacTHBIE METOIUKN). — 333 C.

2. Merojuka mnpernojaBanis MaTeMaTHKH B cpejiHeil Imkose. JacTHble MeTOIUKH
yueb. mocobue jyisi CTYIAEHTOB IieJl. WH-TOB. 10 du3s.-mar. cuer. / A. . Biox,
B. A. TI'yces, I B. Jopodees [u ap.] ; coct. B. . Mummun. — M. : Ilpocsemenue,
1987. — 416 c.

3. HeiicTBytonue yaeOHbIE TTOCOOUS TI0 MAaTEMATHUKE.
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IIpakTuayeckoe 3ansitue 6

1. Meromumueckue 0OCOOEHHOCTH BBeAeHHsI HOHATUsSI <«I[IpomeHT» B COBpPEMEHHBIX
y4IeOHBIX ITOCOOUSX.

2. Metoauka 00ydeHnsT yIaIuXcs PEIIeHno 3a/1a9 Ha TPOIEHTHI.

3. OcHOBHBIE THUIIBI 33129 Ha MIPOIEHTHI.

4. Tlonbepure 3amady u paspaboraiiTe METOAUKY ee perreHus (IO 2 dYeJoBeKa 10
CITUCKY ):

Bamaua 1. Haxoxxnenne nponenra p% or umciaa b.

Bagaua 2. Haxoxxnenne umcna a no gapaomy nponenty p%.

Bagada 3. HaxoxkaeHne IpoIeHTHOrO OTHOIIEHMSI IiCes a 1 b.

Bamaua 4. Yeemumuenus ua p%.

Bajaua 5. YMenbinenne Ha %.

Bagada 6. Hauncienne mpocThIX IPOIEHTOB.

Bagada 7. Hauucienne cI0:KHBIX IPOIEHTOB.

5. IIpoananu3upyiite MaTepuasbl IMEHTPAJIU30BAHHOTO TECTUPOBAHUS 3a TOC/IEIHHE
5 jer. Beibepure m3 HUX 3ajla4u Ha MPOIEHTHI, paspadoTaiiTe METOIUKY UX PEIIeHUs
(1o oxHOIT 3a1ae, 331891 He JIOJIKHBI TOBTOPSATHCS ).

6. Paspaboraiite koHCIIEKT 00001ar0ero ypoka mo reme «lIporeHTors.

JImteparypa

1. V3ydveHme TpOIEHTOB B OCHOBHOIl IIKOJEe / COCT. Hopodeer I. B,
Kysrenosa JI. B., Munaesa C. C., Cysoposa C. B. // Maremaruka B mkose. — 2002. —
@19 24,

2. Crousip, A. A. Merousr 06yuenus: maremaruke / A. A. Cronsp. — Munck : Beicriras
mKoJia, 1966. — 191 c.

3. llleBkun, A. B. Eme pa3 06 uzyuenun nporenros / A. B. [lleskun // Maremaruka
B mkoje. — 1993. — Ne 1. — C. 20-22.

4. JleitcTBytomniye y4deOHbIE TOCOOUS IO MaTeMaTHKe.
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IIpakTuyeckoe 3anstue 7

1. Teopermyeckue 0CHOBBI TOXKIECTBEHHBIX IIPEOOPA30BAHUIT BhIParKEHUIA.

2. [lepegnciure n oxapakTepusyiiTe THIINYIHbBIE OIMMOKH, JIOIYCKAEMbIE YIAIMUMUACS B
TOXKIECTBEHHBIX ITPEOOPA30OBAHUIX.

3. HasoBure mUpHYMHBI TUNUYHBIX OMMOOK yYaIUXCAd B  TOXK/IECTBEHHBIX
peodpa30BaHUAX.

4. BoimosHsISI TOXKI€CTBEHHBIE ITPEOOPA30BAHUs, YUAIIAECs JOIYCKAIOT TUIIMIHBIE
OImMMOKM: HE3HAHUE TIPABUJI, OIPEIeIeHuil, (DOPMYJI; HEITOHUMAHKE IIPABUJI, OIIPe e/ IeHMIA,
dopMyI; HEyMeHne IPUMEHSITh IIPaBUIa, OLpe/Ie/IeHIs, (DOPMYJIbL; HEBEPHOE IIPUMEHEHNE
dopmy.t; BerancuTebHLIE omubKn. Kak Bbr qymaere, Kak m30exKaTh 9TUX OMUOOK !

5. Pazpaboraiite MeToauKy pabOTbl HaJ HMOHATUSIMU: TOXKJECTBO, TOXKIECCTBEHHO
paBHbIE BbIpayKeHMHsl, TOXKIECTBEHHbIE TTPe0OpA30BaHUs BhIPazKeHUil (110 KIaccaMm).

6. IlpommmocTpupyiite Ha HpuMepax, dUYTO TOXKJIECTBEHHbIE IPeoOpa30BAHUSI
BBIPasKEHMII CIy>KaT aHAJIUTHICCKIM AIllIapaToOM IIPH:

- dokazamenvcmee meopem u 8vieode HopMyAa,

PEeWEHUY, YPABHEHUT, HEPABEHCTNE U UL CUCTEM,

YNPOULEHUL, BbIPadHCeHU,

HaToAHcIeHUL 3HAYEeHUT] 6’btpa9fC€HU’L7,,

uccnedosaruy, Gyrwkuud u op.

7. llombepute cosep:KaTenbHbIE 3aJa4d, CPEJICTBOM /I PEIIeHUs KOTOPBIX
SBJIAIOTCS TOXKJIECTBEHHDBIE TTPe0OPa30BaHNA UPPAIMOHATBHBIX BbIPAXKEHUI (ynpomeHHe
BBIPaXKEHUI, PAIMOHAIN3AINS BITUCICHU, COKpaIleHue Ipobeil, pelenne ypaBHeHUi 1
HEPABEHCTB, HAXOXK/ICHNE 3HAYEHUS BHIPDAKEHUN U JIp.).

8. CocraBbTe JIUCT B3AMMOKOHTPOJISI TI0 TeMe « APKCHHYC, apKKOCHHYC».
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JInteparypa

1. Hamunrep,
npuaurabl  / B. A, Jamuurep // CoBpeMeHHBIE HAayKOEMKIE
2014, — N 12-1. — C. 94977 = Rc N
technologies.ru/ru/article/view?id=34851. — lara mocryna: 20.04.2018.

2. Baym, U. B. Toxzecrsennbie mnpeobpasoBanmsi Bbipaxkenuit / 1. B. Baywm,
FO. H. Makapsrues // Ilpenogasanue anredper B 6-8 kiaccax / coct. FO. H. Makapbrues,
H. I'. Munmiok. — M. : IIpocsemnienne, 1980. — C. 77-90.

3. Bunenkun, H. ¢. Pasencrsa, TtoxkmecrTBa, ypaBHEHHs, HepaBeHCTBa /
H. 4. Bunenkun, C. 1. Isapudypy // Maremaruka B mkose. — 1970. — Ne 4.

4. TacreBa, C. A. Meronuka mpenoaBanns MaTeMATUKN B BOCBMUJIETHEl IITKOJIE /
C. A. Tacresa, B. 1. Kpenbmrreitn, C. E. Jlsnun [u ap.| ; mox obmeit pex. C.E. JIsnuna.—
M. : TIpocsemenne, 1965. — ['n. 5.— C. 351 (Ilesbie u npoGHBIE BHIpAZKEHsI).

5. Crossip, A. A. Meroser o6yuenus maremaruke / A. A. Cronsap. — Musnck : Beicias
mKoja, 1966. — 191 c.

6. eiicrBytomue yueOHbIE TTOCOOMS 10 MATEMATHKE.

B. A. Tunuunbie ommbOKu ydYaIluxcs II0 MaTeMaTHKe U HX
TEXHOJIOTUHU. —
http: //www.top-
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IIpakTuayeckoe 3ansTue 8

1. Mecto n nasnavenne u3y<eHHs PA3IMTIHOIO BUIA AIreOPamIeCKUX BBIPAYKCHUIT I
UX IpeoOdpa30BaHuil B IMIKOJBHOM KypCe MATEMATHKN.

2. Aurebpamdecknii u  (YHKIHOHAJBHBIA  HOAXOABI K  TOXK/ECTBEHHBIM
peobpPa30BAHUSIM.

3. IlomsaTme «BBIpayKeHHE», CBONCTBA BBIPAXKEHWil, TOXKJECTBEHHO paBHbIE
BBIDazKEHMUsl, TOXKJICCTBO, TOXKJIECTBEHHOE IPEOOpPa30BaHIe BbIPAsKEHUIL.

4. ComeprKanme JIMHAM TOXK/ECTBEHHBIX IIPEOOPA30BaHMUil B IMKOJBHOM Kypce
MaTeMaTuKH. 1lesibie BbIpazkeHus, IpOOHO-pPAIMOHAIBHBIE BBIDAYKEHMNs, aJredpantiecKue
JIpoOM, UPPAIOHATBHbIE BHIPAZKEHIsI, TPAHCIICH/ICHTHBIC BBIPAYKCHUSI.

5. Meroauveckas cxema W3yUCHHs JIMHUM TOXKJICCTBEHHBIX HPEOOPa30BaHUil U ee
peanm3arsi Ha KOHKPETHOIl TeMe y4eOHOro Marepuasa (Iesble BBIPDAYKEHUsI, TPOOHO-
palmoHaJbHbIEe BBbIPaXKeHUs1, ajredpandeckue JIpobu, WppaIUoOHAJbHBIE BbIPAXKEHUs,
TPAHCICH/ICHTHBIC BBIPayKeHNs) (0 2 YeI0BEeKa Ha TEMY IO CIIHCKY ).

6. Tunuanbie OMUOKY yIAIUXCS IPU BBIMOJHEHUH TOXKIECTBEHHBIX TPeobpa30BaHmil
Ha KOHKDETHOIl Teme y4ueOHOro marepuasa (Iesble BbIpayKeHUst, APOOHO-PAIMOHAIbHBIE
BBIDasKEHNsI, ajrebpamntdeckne JApoOu, NPPAINOHAIBHbIE BbIPAKEHHs, TPAHCIIEH /I[EHTHBIE
BBIpasKeHNst) (1o 2 YeoBeKka Ha TeMy IO CIIUCKY ).

7. CocTaBbTre JIICT B3aMMOKOHTPOJIA 110 TeMe «KBaparHbie KOpHI».

JImteparypa

1. baym, U. B. ToxmecrBennsie mnpeobpasosanust Bbipaxkenuii/ 1. B. Bayw,
FO. H. Makapsrues // IIpemnogasanue anrebper B 6-8 kiaccax./ coct. FO. H. Makapbrues,
H. I'. Mungiok. — M. : IIpocsemenue, 1980. — C. 77-90.

2. Bunenkun, H. . PamencrBa, toxjecTBa, ypaBHEHWsl, HepaBeHCTBa /
LVER

H Bunenkun, C. U. lIsapudyps // Maremaruka B mkose. — 1970. — Ne 4.
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3. TacreBa, C. A. Merojuka mpenojiaBaHusi MATEMATUKA B BOCBMUJIETHEN ITKOJIE /
C. A. Tacresa, B. 1. Kpenbmrreitn, C. E. Jlsmur [u ap.| ; nox obmeii pex. C. E. JIsanuna.—
M. : TIpocsemenne, 1965. — ['n. 5.— C. 351 (Ilesbie u npoGHbBIE BHIDAZKEHSI).

4. Kanun, E. C. K ¢dopmupoBannio ymeHwWii W HaBBIKOB B BBIYHUC/IECHUSIX U
TOXKJIECTBEHHBIX mpeobpasoBanusx/ E. C. Kamumn // Maremaruka B mKome. —
1984. — Ne 5.

5. Komsarun, FO. M. Meroauka mnpernomgaBaHusg MaTeMaTHKH B CpPEIHEH IIKOJIE.
Yacrable MeTOAUMKH : y4eh. mocobue Jyisi CTYAeHTOB u3.-Mar. ¢dak. Hej. WH-TOB /
FO. M. Komsarun, I'. JI. Jlykaukun, E. JI. Mokpymmsa [u ap.|. — M. : IIpocsemenue,
I 78 05.

6. Kproukosa, B. B. O6 ombire paborsl ¢ mpaBmwiamu B Teme «MuorouieHsrs /
B. B. KproukoBa // Maremaruka B mkose. — 1984. — Ne 5.

7. JIsmenko, E. V. Meronuka o6ydenusi maremaruke B 4-5 kiaccax / E. U. Jlsmenko,
A. A. Mazanuk. — Munck : Hap.acsera, 1976. — I'n1. 4.— C. 187-196.

8. Makapeiues, 0. H. ToxecrBennble mnpeobpa3oBaHusi MHOIOWIEHOB /
FO. H. Maxkaperaes, H. I. Munmiok, K. C. Mypasun // Maremarnka B mKOJe. —
1973. — Ne 1.

9. Munmok, H. I OcuoBuble 3Tanbl (HOpMUPOBAHUS HABBIKOB TOXK/IECTBEHHBIX
npeobpazoBaHmil aarebpandeckux Boipaxkenuii kiaccos /| H. I'. Munmiok // Maremaruka
B mkoje. — 1985. — Ne 5.

10. HeiicTByiomue y4uedHbIe TOCOOUS IO MaTEMATHKE.
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IIpakTuayeckoe 3anstue 9

1. OcHoBHas 11€/1b 1 3HAYEHUE N3yYeHHs CTEleHel B IKOJIE.

2. XapaKTepuCTHKa JTAIOB 10 OOOOIIEHUIO MOHATUS <«CTEMEeHb» ¥ IOJNOTOBKA K
U3YYEHUIO [T0KA3aTe/JIbHOW (PYHKIINN HA MHOXKECTBE JIEHCTBUTEILHBIX YUCE.

3. [llpumepnass cxema pPacCyKJeHW, OTHOCAIMMUXCS K  METOIWKE YPOKOB
CHCTEMATHU3AINHN 1 ODOOINEHN CBEICHUN O CTEIICHIX.

4. Boigcuurbh xapakTep OMIMOOK ydalIuxcs IpU paboTe ¢ OIpeJiesieHueM MOHSTUS
«CTEINEHby U MPUIUHBI TUX OIMIUOOK.

5. IloaroroBbre COOTBETCTBYIOIINE MPE3EHTAIINN, IOMOTAloIe OPraHu30BaTh
MBIC/IATEJILHYIO JIeATEIbHOCTh YYAIUXCS B IOUCKAX OIMPEJIE/JECHUs CTEHeHH C JIFOOBIM
JIECTBUTEILHBIM [TOKA3aTEIEM.

6. HazoBute criocob orpejiesieHust MOHATHH «CTEIeHb C HYJIEBBIM IOKA3ATEIEM>»,
«CTeIeHb ¢ OTPUTNATETbHBIM [TOKA3aTe/IeM», «CTEIeHb ¢ PAIMOHAIBHBIM MOKA3ATEIEM ».
7. CocraBbre JUCT B3aUMOKOHTPOJIS 110 TeMe «CTeleHb ¢ IEeIbIM MOKA3aTeIeM>.

8. PazpaboraiiTe mpob/ieMHYIO CUTYAIWIO NPU W3YYEHUH TOHATUS <«CTEIeHb» JIJId
PasHBIX KJIACCOB (110 2 WeJI0BEKa Ha TeMY II0 CIIHCKY ).

JImreparypa

1. Emumesa, O. B. O6mas Meroaumka ImIpernojaBaHns MaTeMATHUKH B CpegHeil
MIKOJIE: KypC JIeKIuii : y4ueb. mocobue Jyisi CTYJIeHTOB (u3.-MaT. Crell. mej. WH-TOB /
O. B. Enumesa. — To6ombek : Usn-Bo TT'TIN um. JI. YI. Menneneena, 1997. — 191 c.

2. Emummena, O. B. Cunenmanbnast merojinka oOydeHus apudMernke, ajredpe u
HauajiaM aHaau3a B cpeaneil mkose / O. B. Enumesa. — Tobosbek : Uszia-so TITIN
um. JI. . Mengeneesa, 2000.

3. Meroauka mnpernomaBanus MaTeMaTHKH B cpejHeil mkose. JacTHble MeTOTUKH
yueb. nocobue Jyisi cTyineHToB us.-mar. dax. nej. un-tos / FO. M. Kossirun [u ap.|. —
M. : IIpocsemenne, 1977. — 480 c.
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4. Meroauka mpernojaBaHus MaTeMaTUKH B cpefHeil mkoje. YacTHble METOIUKA :
yueb. mocobue st CTYJEHTOB TIieJl. WH-TOB. 10 Gu3.-mar. cuen. / A. . Biox, ®
B. A. T'yces, I. B. lopodees [u ap.] ; coct. B. . Mummu. — M. : Ilpocsemenue,
1987. — 416 c.
5. HosocesoB, C. W. CroenuajibHblii Kypc 3jIeMeHTapHO#  ajire6psl  /
C. 1. Hosocemnos. — M., 1965. — C.144, 435.
6. JleiicTBytomue y4ueOHbIEe 1TOCOOUS 110 MaTeMaTHKe.
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IIpakTnyeckoe 3austTue 10

1. Teoperuyeckue ocHOBBI n3yueHus (GYHKIWI B MIKOJLHOM Kypce MATEMATUKH.

2. Ilpeanoceinkn pas3BuThs (DYHKIIMOHAIBHONU COIEepPKaTeTbHO-METOMIMIECKON JTIMHII
B Kypce aJIredphl CpeHeil MKOJIbL.

3. [lonsarue dyukiuu. Pazubie TpakToBKN oHATHA (hyHKIMN. OTipe/ie/ieHue MmoHsITHii:
apryMeHT, 00J1acTb oIpejie/ienns, 00/1acTh 3HaYeHU i, TpaduK DYHKITUN.

4. OyHKNWOHAIbHAS JMHUS B IIKOJBHOM Kypce MaTeMaTHKU U €€ JIUJIaKTHIECKUe
0CODEHHOCTH.

5. Bo3morkHas MeToudecKkas cxemMa u3ydenus: (pyHKIUi B 0a30BOil MIKOJIE.

6. Meronuka BBeieHUA MOHATHIT: (DYHKIINKM, apryMeHTa, 00JIaCTH OINPE/Ie/ICHIS

7. Metouka u3ydeHus JIMHEHHON, KBaJIpaTHON U KyOU4YecKo# (byHKIUM, MPSIMON U
0OpATHON MTPOIOPIUOHAIBHON 3aBUCUMOCTH (IO CITUCKY ).

8. Hcnonb3yd WHIYKTUBHBIN TIOJXOJ] W 3HAHUS O HPOIOPINHA, HA HECKOJIbKHUX
IpUMepax MOJIBe/INTe K MOHUMAHUIO MOHATHUI MPIMOil U OOPATHON ITPOIOPIHOHATLHOM
3aBUCUMOCTH.

9. [TocTpoiite rpadukn dyHKIHIIL: V=03 y—=055==EliFos y=-1,5x;
y=-1,5x+0,5. Ouminure METOIUKY BbISICHEHIS I'€OMETPUIECKOI0 CMbIC/Ia KO3 dUIINEHTOB
[P IIEPEMEHHON X.

10. IloaroroBhTe KOHCIEKT BHEKJIACCHOT'O MePONPUATHA 10 TeMe «DyHKImsay s 8
KJIacca.

JImreparypa

1. Ananvanka, K. A. AryjibHas MeTo/blKa BBIKJIQJ@HHS MATIMATBIKI § HIKOJE /
K. A. Ananganka. — Minck : YriBepciTankae, 1997. — 94 c.

2. Merojiuka npernojiaBanns MaTeMaTHuK B cpejineii mkose. O01as MeTouKa : yued.
nocobue / cocr. : P. C. Yepkacos, A. A. Crossip. — M. : IIpocsemienne, 1985. — 336 c.
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3. Enumena, O. B. Obmas MeTomuKa mpemnoaBaHns MAaTeMaTUKU B CPeIHEl MKOoJIe :

kypc jgekmuit / O. B. Enumesa. — Tabosbek, 2008.

4. Vdebuasg nporpamma i OO0IIe0OPa30BaTE/NbHBIX YUPEXKJEHUI € PYCCKUM

sa3bikoM o0yuenusi. Marematuka V-XI kiaccol. — Munck : HarnmonaybHbrit
obpazoBanus, 2009. — 55 c.

5. YueOHuKku u yuedHbIe TTOCOOUS 110 MaTeMaTUKe JIJIs CPEeTHel MIKOJIbI.
yueb. mocobue gy 9 wmacca / E. II. Kyswuemora ;
JI. B. [lIuenepmana. — Munck : Hap. acsera.
yuaeb. mocobue mas 8 wkmacca / E. II. Kysuemosa ;
JI. b. Illlnenepmana. — Munck : Hap. acBera.
yueb. mocobue mis 7 wmacca / E. II. Kyswemora ;
JI. B. [lluenepmana. — Munck : Hap. acsera.

6. Anrebpa
7. Anrebpa

8. Anrebpa

HUHCTUTYT

TOJT  PeI.

o1, pes.

IIOJT  PeI.
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IIpakTuyeckoe 3anstue 11

1. TIporpeccum: apudmerndeckass W reoMerpudeckas (OCHOBHBIE TEOPETHYECKIE
CBeJIeHUS] ).

2. Meroauueckuit anaymz Tembl «lIporpeccums.

3. Bo3mokHas MeTomdyecKas cxeMa N3y9eHnsl apuMeTHIecKOil ITPOrPECCHH.

4. BosmoxkHag MeToIMUecKas CXeMa U3y4YeHUs FeOMeTPUYECKO MTPOTrPEeCCU.

5. Haiimure nmpuMepsl CyIecTBOBAHUS W IPUMEHEHUs IIPOIPECCHil B HAINEH YKU3HHU.

6. Ilpoamamm3mpyiiTe 3amadHBli MaTepuag ydeOHOro mocobmsi IO  TeMe
«Apudmernieckas MpPOTpecchsi», OMPEJETUTE €ro JIUJAKTHIECKYI0 3HAYUMOCTD,
MOKazKUTEe METOJMKY DEIIeHust OIHOM 3aa49u (110 BBIOODY ).

7. llpoamammsupyiite 3aJ@4Hblii MaTepuag  yIeOHOro
«['eoMeTpmaeckast mporpeccust», OIpeenTe ero MuIaKTUIeCKyI0 3HAUNMOCTh, IIOKayKNATe
METOJIUKY DEIIeHNnsT OHOM 3a/a49u (110 BBIOODY ).

8. Usyumre wnHasmume 3a7a4 1O TeMe
cbopuuke 7, 8|, mpeioKuTe METOUKY PEIIeHUsI OJ[HON U3 HUX.

9. HMzyuure wammume 3aja4 10 TeMe «leomeTpuyeckas
cbopHuKe |7, 8|, mpeioKuTe METOMKY pellleHrs OJJHON U3 HUX.

10. IToaroroBbTe KOHCIIEKT BHEKJIACCHOIO MEPONPHUATHS 10 TeMe «Apudmernieckas

mocobomd 1o TeMe

«Apudmernydeckast POrpeccusi» B

[IpOTpecCus» B

n reoMeTpudecKad IIporpeccuum».

JIureparypa

o

1. Anmanuanka, K. A. ArygbHas MeTonblKa BBIKJIAJIaHHS MATIMATBIKI § MIKOJE /
K. A. Ananuanka. — Minck : YHiBepciTankae, 1997. — 94 c.

2. Meromuka mpemnojaBaHus MaTeMaTUKU B cpeaneil mKose. Obmast MeToauKa : yueo.
nocobue / coct. : P. C. Yepkacos, A. A. Crossip. — M. : IIpocsemenne, 1985. — 336 c.

3. Emumena, O. b. O6mast MeTouKa mperoaBaHnsi MaTeMaTUKU B CpeTHel MKoJIe :
kypc jgekmuit / O. B. Enumesa. — Tabosbek, 2008.
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4. VYuebuasg muporpamma s 0O0IIE0OPA30BATEIbHBIX YUPEXKJCHW C PYCCKUM
sa3bikoM oOydenus. Marematuka V-XI knaccol. — Munck : HanuonabHbIE WHCTHTYT
obpaszoBanmst, 2009. — 55 c.

5. Y4eOHUKN U yueOHble TTOCOOUS 1T0 MaTeMaTUKe JIJI CPEeTHe MKOJIbL:

6. COopHUK 3aJlaHWil I BBIIYCKHOI'O SK3aMeHa [0 Yy4YeOHOMY IpeaMeTy
«Maremarukay 3a mepuoj oOydenus u BocumutTanust Ha Il crymenu obiero cpejnero
obpazoanus. — HNO : Asepcas, 2019.

7. COOpHUK 3aJlaHuWil JJIsi TOJATOTOBKHM K BBIIIYCKHOMY 9K3aMEHy II0 yIeOHOMY
npeamery «MatemaTukay 3a mepuoj, odydennsd m BocnuTanug Ha Il crymenm obiero
cpearero obpasosanusa. — HIO : Asepcas, 2020.
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IIpakTnyeckoe 3ausTue 12

1. Ponb u mecto Tpuronomerpudeckux (yHKIHUH B IMKOJBHOM KypCe MaTEeMATHKU.
AHamuTUYIeCKuit ¥ TeOMETPUIECKUN IIyTH UX BBEJICHUS.

2. OcHOBHBIE CBeJIEHUsI O TPSIMOYTOJIBHOM TPEYTOJIbHUKE.

3. 3BHavueHme TPUTOHOMETPUUECKUX (DYHKINN B NIKOJIBHOM KypCe MaTEeMATHKH U
PA3JIUIHBIE TTOXO/IbI K UX M3J/I0KEHHUIO.

4. Metomuka wu3ydeHWs TPUTOHOMETPUUIECKUX (DYHKIUH Ha ypOKax TeOMEeTpUn
B 89 Kjaccax:

a) BBEJICHHE TIOHSITHUil CHHYyCa, KOCHHYCA W TaHT€HCA OCTPOrO YIJIa IPSMOYTOJBHOIO
TPEYTrOJIbHUKA,

6) olpejie/ieHue CHHyca, KOCUHyca 1 Tanrenca Jjioboro yria ot 0° o 180°;

B) paspaboraiiTe KOHCIIEKT 0000IIAIOIIET0 YPOKa.

5. Janbl npsaMoyrosibabie Tpeyroabuuku A ABC, A A1 B,C1(£C = £Cy = 90°).

Kpowme toro, LA =/ZA; = a.

Hokazxkure, uto sinfA = sinl Ay, cos/{A = cosl Ay, tgLA=1tglA;.

PazpaboraiiTe MeTOIMKY pelleHus: 9TOH 3a/1a9u.

6. IlpoanaymsupyiiTe 3ajadHblii MarTepua ydeOHOTO mOCOOUsS IO TEeOMETPUH,
MIOCBSIIIIEHHBIl M3YYE€HUI0 CHHYCA, KOCHHYCA, TAHINEHCA, KOTAHIEHCA, OIIPEJIE/INTe
ero JIUAAKTHIECKYI0 3HAYUMOCTH, IMOKAXKNTE METOJMKY PeIleHnsl KIIUYeBbIX 3aJ1ad
(o BBIGODY ).

JIuteparypa

1. Ananvanka, K. A. AryabHasg MeToibIKa BBIKJIQJ@HHS MaTAMaTBIKi § HIKOJIE /
K. A. Ananganka. — Minck : YaiBepcitaikae, 1997. — 94 c.

2. Meronka mpernojiaBannsi MaTeMaTUKU B cpejiHeit mkoje. Obmiast Meroanka : yueo.
nocobue / cocr. : P. C. Yepkacos, A. A. Crossip. — M. : IIpocsemienne, 1985. — 336 c.
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3. Enumesa, O. B. Obmas Merosuka mnperoaBanus MaTeMaTUKN B CPEJIHEN TITKOJIe :
kypc jgekmuit / O. B. Enumesa. — Tabosbek, 2008.

4. Vdebuasg nporpamma i OO0IIe0OPa30BaTE/NbHBIX YUPEXKJEHUI € PYCCKUM
sa3bikoM 0o0ydenus. Marematuka V-XI knaccol. — Munck : HanmoHa/bHbBI UHCTHTYT
obpazoBanus, 2009. — 55 c.

5. YueOHuKku u yuedHbIe TTOCOOUS 110 MaTeMaTUKe JIJIs CPEeTHel MIKOJIbL:

6. COopHUK 3aJaHuil i BBINYCKHOIO SK3aMeHa 10 y9eOHOMY IpEeIMeTy
«Maremaruka» 3a mepuoji odydenns m BocrnmTanusg Ha Il crymenm obrero cpemgrero
obpazoBanusa. — HNO : Asepcas, 2019.

7. COOpHHK 3aJlaHWil I TIOJArOTOBKHM K BBIIIYCKHOMY 9K3aMeHy II0 y4YeOHOMY
npeaMery «Maremarukas 3a mepuon obydenusi u BocnuTanus na Il crymenm obiero
cpennero obpazopanust. — HMO : Asepcas, 2020.
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IIpakTuyeckoe 3ausTue 13

1. IloaroroBbre Marepuas jjisg OGeceabl 00 UCTOPUU TPUIOHOMETPHUHU, 00paTuB 0coHOE
BHUMAaHNE HA TIePBOHAYAIBHOE TOJKOBAHUE HA3BAHUS TPUTOHOMETPUICCKUX (PYHKITUIA.

2. Merommyeckue  OCOOEHHOCTH — U3y4Y€HUs W HUCIHOJIb30BAHUS
TPUTOHOMETPUUIECKNX (PYHKIHUN B Kypce MaTeMaTUKH CPEIHEH MIKOJIBI.

3. Oxapakrepu3yiiTe  BO3MOXKHBIE CHCTEMBbI  W3JI0KEHUsI ~ MaTepuajga O
TPUTOHOMETPUYIECKUX (PYHKIUAX. BbIIe/IMTe OCHOBHBIE STAIIbI UX U3YYCHUS.

4. MeroimdecKkas cxemMa U3ydeHUs] TPUTOHOMETPUYECKUX (DYHKITHIA.

5. llpemmoxkure dparmMeHT ypokKa 10 IIOCTPOEHHIO rpaduKka oOJHONH u3
TPUTOHOMETPUUIECKNX (DYHKIINIA ¢ MOMOIIBIO €IMHUYIHON OKpyKHOCTH. B dem cocTout
OOIIHil MPUHITAII TTOCTPOEHUsT TPA(PUKOB ITHM CIIOCOOOM 7

6. Pazpabotraiite ¢pparmMeHT ypoka nsydenus TeMbl «['paduku TpUroHOMETPUIECKIX
GYHKIHIT» ¢ UCIIOIb30BAHIEM KOMIIBIOTEPHBIX 00YYAIONIUX ITPOrPAMM.

7. IIpoxymaiiTe u M3/I02KUTE BOBMOXKHOCTHU HATJISIIHON MJLIFOCTPAIIUN BCEX OCHOBHBIX
CBOMCTB TPUTOHOMETPUIECKUX (DYHKITUI

8. Ha ocnoBe amnamm3a 3aJla9HOIO
TPUTOHOMETPUYIECKUX YITPAXKHEHUIA.

9. CocraBbTe OMOPHBII CUTHAJ IO B3AaUMOCBS3U (POPMYJT TPUTOHOMETPUH.

10. IIpoananusupyiire marepuasbl [[T na nmpeamver BKIIOUEHNS TPUTOHOMETPUIECKIX
3ajannii. B ueM MOryT BOBHUKHYTH TPYAHOCTH Yy yUIAITUXCs?

CBOIICTB

MaTepuaJia BbIJICJINTEC OCHOBHBIE THIIBI

JImreparypa

1. AnekceeB, A. Tpuronomerpuueckue mojcranoBku / A.  Ajekcees,
JI. Kypasumank // Ksanr. — 1995. — Ne 2. — C. 40-42.
2. T'wremxanos, P. I. O mnpenogasanuu Tpuronomerpun B 10 kiacce 1mo Kypcy B /

P. I'. T'mnemxanoB // Marematuka B mkose. — 2001. — Ne 6. — C. 26-28.
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3. Topumreitn, I1. Y. Tpuronomerpust momoraer anarebpe / II. U. Topurreita //
Kgant. — 1989. — Ne 5. — C. 68-70.

4. Hopodees, I'. Ilepnommanocrs u He mepuogmvaaocTh ynknuii / . Topodees,
H. Pozos // Ksanr. — 1977. — Ne 1. — C. 43-48.

5. Bapernkuii, B. V1. 3y4yenune rpuroHomerpudeckux (byHKIMHA B cpejHeil mKoje /
B. U. 3apenkunii. — Munck : Hapojnas acsera, 1970.

6. SemutsikoB, A. Ilepunonnveckue dynkmun / A. Semssiko A., B. snes // Ksanr.
RN 2. C. 34-39.

7. Mopakosua, A. I Meroauueckue mpob/ieMbl U3ydeHUs] TPUTOHOMETPHUH B
obreobpazosaresibhoii mkose / A. I Mopakosuu // Maremarnka B MIKOJIE. —
PIPRENG6 - C. 32-38.

8. Pa6bor, 7K. Tpuronomerpudeckue dbyuxipn / 2K. Pabbor // Ksanr. — 1972, —
Ne 5. — C. 36-38.

9. Cwmmupnuoa, UW. M. Heobbranbiii crmocod  moJIy<deHust
. M. CymuproBa // Maremaruka B mkose. — 1993. — Ne 3. — C. 56-58.

10. Iykapsb, A. 4. YupakaeHusi TpakTHIECKOIO XapaKTepa [0 TPUTOHOMETPHU /
A. 4. llykaps // Maremaruka B mkose. — 1993. — Ne 3. — C. 12-15.

11. Yuebnas nporpamMma Jijis o011eo0opa30BaTeIbHbIX YIPEXKJIEHIH C PYCCKUM A3BIKOM
obyuenns. Maremaruka. — Munck : Harmonasbublit unctutyt obpazoBanusd, 2019.

12. Vaebnukn un y4ueOHbBIE TTOCOOUS 110 MAaTEMaTHKE JIJIsi CPeJIHEl TITKOJIbI.

13. CoOopuuk 3ajaHuil Jjisi BBIIYCKHOI'O 3SK3aMeHa [0 Yy4YeOHOMY IIPEJIMETY
«Maremarukay 3a mepuoy odydenusi u Bocimtanust na III crymenn obmiero cpemnero
obpazopanus. — HMO : Asepcas, 2019.

14. CoOopHUK 3aj@aHwii I MOJATOTOBKN K BBITYCKHOMY 9K3aMeHy IO y4IeOHOMY
npeamery «MaremaTukay 3a nepuoj obydenusds u BocrnmTanusd Ha Il cryrenm obrero
cpenrero obpasosanusa. — HO : Asepcas, 2020.

15. Marepuassr LT o maremaTuke.

CHHYCOHJBI  /
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JlabopaTopuasi pabora «Opranu3arius KOHTPOJISA U OIEeHK! 3HAHUM,
HABBIKOB U YMEHUI IMKOJbHUKOB 110 MaTEMAaTUKE»

1. Osmakombrech ¢ gokymenTom <«HOPMDBI omenkn pesyabraroB  yaeOHOI
JIEATEJIbHOCTH YJaIluXcsd 001eobpa30BaTe/IbHBIX YIPEXKJICHUN 110 yIeOHBIM ITpeIMeTaM,
[Ipuka3z MunucrepcrBa obpasoBanus Pecrnyonuku Bemapyes 29.05.2009 Ne 6745,
pa3merienubiM Ha caiite HO PB.

2. KakoBa 11e/1b KOHTPOJIS U OIEHKHU 3HAHWI U YMEHUH yUAIIIXCs 10 MaTeMaTHKe?!

3. Bejymine npuHITUIIBI OIIEHKN KatdecTBa 00pa3oBaHus 00YHIaOIIUXCs 110 MaTeMaTHKe
U UX XapaKTEePUCTHUKA.

4. Brorgenure 0COOEHHOCTH OpPraHU3aINU KOHTPOJIBLHO-OIEHOYHON 1 pedIeKCUBHOIM
JIeATEIbHOCTH Ha YIeOHOM 3aHATUHU 110 MaTeMaTHKe.

5. OxapakrTepusyiiTe BUIbI U (HPOPMbI OPraHU3AINH TEKYIIEr0 W TeMaTHIECKOIro
KOHTPOJIsI (BUJBI KOHTPOJIst (TEKYIUiA, TeMATUIECKUl, UTOrOBBI), (hOPMbI KOHTPOJISI
(ycTHBIE OMpOCBHI, TMCbMEHHBIE DPabOTHI, 3adYeThl, SK3aMEHbI, I[EHTPAJH30BAHHOE
TeCTUPOBaHNE)).

6. MeToinKa MpoBePKU U KOPPEKITHU KOHTPOJIBHBIX, CAMOCTOATE/THHBIX, ITPOBEPOTHBIX
paboT 1o MaTeMaTuKe.

7. PazpaboraiiTe cucremy yIparKHEHHUil, Ha OCHOBE BBIINOJHEHUA KOTOPOIl MOXKHO
IIPOBEPHUTH YPOBEHb YCBOEHUS YUAIUMUCH ITPABUJI CJIOYKEHUS OOBIKHOBEHHBIX JIPOOEii.

8. PazpaboraiiTe TeCTBI ¢ BHIODOPOYHBIM OTBETOM IIO JIIOOOW TeMe MKOJBHOIO Kypca
MaTEeMaTHKH.

9. PaspaboraiiTe 3amaHus Jijiss TPOBEPKN M3YUEHHST CIIOCOOOB PEIIeHUs KBaIpaTHBIX
ypaBHEHUII Ha ypPOBHE IPUMEHEHWS UX B 3HAKOMOI CHUTyallud W Ha YPOBHE IE€PEHOCA
SHAHUHI B HOBYIO CATYAIUIO.

10. CoctaBbTe BOIPOCHI JIIsT 3adera IO JIEOOOI TeMe reoMeTpuu C IMpPUMEHEHUeM
IPaKTHYECKOI'O0 MaTepuaJia.
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JInteparypa

1. https://www.adu.by / Ob6pasoBarenpubrii mporecc. 2019/2020 yuebublii rog /
Obee cpennee obpasoBanue /| Yuebuble mpeaversl. V-XI knaccel /| Maremaruka.

2. Amvonamsuan, III. A. Bocmurarenbnas m obpasoBaresibHasi (DYHKIIUH OIEHKH
yaenus mkoiabHnkos / III. A. Amonamsumn. — M. : [lexaroruka, 1984.

3. YuebHble TOCOOUS IO MaTeMaTUKE JIJI CPETHEH MKOJIbI.
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JlabopaTopnasi pabora
«Metonuka n3ydeHuss oo01medyHKINOHAJTIbHBIX TTOHSITHNA»

1. ChopmynupyiiTe OCHOBHBIE ITAIbl KCTOPUIECKOTO PA3BUTUS MOHATUS (DYHKIUU B
MaTeMaTHKe U XapaKTepPHble UX YepPTbl, IIPUBEJIUTE PA3JIUIHBIE OIpeJie/leHnsd (DYHKIUN
(. Bepuymu, JI. Diinepa, H. U. Jlobauesckoro, II. Iupuxse) m packpoiire ux
0COOEHHOCTH, UCIIO/IL3Ys KPATKIE UCTOPUYECKIE SKCKYPChI U3 IIKOJIbHBIX YIeOHUKOB.

2. KakoB pazBuBatomniuii nmoreHuagt GyHKIMOHATLHON JTUHIN B KYPCE MATEMATUKH !
Ucnonwayiite crarpio: [opuna, JI. A. O passBubatomiem mnoreHimaie QyHKIHOHATLHO-
rpaduaeckoii TuHIN B Kypce anre6pbl ocaoBHOi mikosbl / JI. A. Topuna // Maremaruka
B mKkoJie. — 2011. — Ne 2. — C. 69-73.

3. Ha ocnoe usydenusi mporpaMMbl IO MaTeMaTHUKE BBIJIETUTE IEIU H3YUeHUs
QyHKIIMOHAIBHOIO MaTepuaja W COOTBETCTBYIOIIUE TpeOOBaHUS K MaTeMaTUIeCKOi
MTO/ITOTOBKE yUAIIIXCS.

4. IToyibepure TUTIOBBIE YITPAXKHEHU S, TIOJITOTABINBAIONINE N3y YeHne (PyHKITMOHATHHO-
rpaduvIecKoil JIUHAN U3 YIeOHBIX MOCOOMII M0 MaTeMaTHKe /I CpeTHel MTKOJIbL.

5. Boigenure marepmas, MOArOTABIMBAIONINN ydamuxcs: 1) K BBEIECHHUIO MOHATHS
dbyukmun; 2) wm3ydenuio crnocoboB 3ajaHus (DYHKIUU, 3) WMCCIEIOBAHUIO CBOICTB
dyHKIHIA.

6. Ilombepure ymnparkHeHusi, KOTOpPbIE IIeJIEHAIIPABIEHHO TOTOBAT YYAIIUXCA K
BBEJICHUIO MMOHATHUSA (DYHKIIUH, CIIOCOOOB ee 3aJlaHus, 00JIaCTU onpeeeHust (PyHKITIH.

7. llpuBenuTe OCHOBHBIE THIIBI 3aJ@d II0 YCBOEHHIO OOINEro OyHKIIMOHAIHLHOTO
MaTepHuaJa.

8. HazoBure obmiedyHKIIMOHAIBHBIE TIOHATHS, KOTOPbIE BCTPEYAIOTCS BIIEPBBIE MIPU
MU3YyYEeHUN TOW WM MHOHN (DYHKIIMHM M B KAKOM KJIacce.

9. CocraBbTe KOHCIIEKT YPOKA IO BBEJIEHUIO MOHATHUS (DYHKITHM.

10. IToaroToBbTe MPE3EHTAIINIO YPOKA 10 BBEJIEHUIO CIIOCOOOB 3a/IaHust (DYHKITHH.
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JInteparypa

1. JIabopaTopHble 1 IpaKTUIeCKre PabOTHI II0 METOIUKE IIPEIOJaBaHIA MATEMATHKH:
yueb. mocobue jijist CTYAEHTOB (bu3.-MaT. crenuaibHocreil neji. ua-toB / E. U. Jlamenko
[u ap.] ; mon. pen. E. U. Jlsamenko. — M. : TIpocBemenne, 1988. — 223 c.

2. Meromuka u TexHosiorusi oOy4eHusi MaremaTtuke. Kypc Jieknmit : mocobue i
By3oB / mox Hayd. pea. H. JI. Credanosoit, H. C. Ilomxomosoit. — M. : poda,
2005. — C. 256267, 370-395.

3. Poranosckuit, H. M. Meroauka mnpernojaBanuss MaTeMaTHKNd B CpPeJIHEll MIKOJe :
yueb. nocobue / H. M. Poranosckuit. — Munck : Beicm. mx.,1990. — C. 139-175.

4. Cronsp, A. A. Ilegarornka MaTeMaTuKu : y4ed. mocobue st pus.-MarT. ak. me/.
ua-10B / A. A. Crossap. — Munck : Beremr. mk., 1986. — C. 259-280, 296-330.

5. YuaebHble ocobus 10 MaTeMaTHuKe JJIsI CpeTHeil MKOJIbI.
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HpI/IMepHaﬂ KOHTPOJIbHadA pa60Ta II0 MeTOoUKe IIpelioJaBaHnd
MaTeMaTUuKmn

Bapmant 1

1. CoBpemennbie (hopMbl OpraHu3ainuu 00ydeHuns: MaTeMaTuke. Y Pok. THUIbl YPOKOB.
OcHoBHBIE TpeOOBaHUS K COBPEMEHHOMY YPOKY.

2. Pazpabotaiite MeToauky pemtenns 3ajaqn: Cwmernaan 8 JUTPOB 15-IIPOIEHTHOrO
BOJTHOTO paCcTBOpPa HEKOTOPOro BellecTBa ¢ 12 JjuTpamMu  25-IIPOIEHTHOTO BOJHOTO
pacTBOpa »3TOro ke BemecTBa. CKOJBKO MPOIEHTOB COCTABJISIET KOHIEHTPAIIHS
MTOJTY 9UBIIIET0CST pacTBOpa?’

3. Merojuka u3yvueHnss OOLIKHOBEHHBIX U JIECATUIHBIX JIPOOEii.

Bapuant 2

1. CpemcrBa 00ydeHUsT MaTEMaTHKE.

2. Paszpaboraiite meronuky pertenus 3ajgaun: Oaua pactsop cogepxkut 20 % coun,
a Bropoii — 70 %. CKOJIbKO TPaMMOB IEPBOIO M BTOPOIO PACTBOPA HYKHO B3ATh, 4TOOLI
noayuntsb 100 T 50% pactsopa.

3. Meronuka nsyvdenusi parmoHaJIbHBIX U UPPAIMOHATIBHBIX YUCE].

Bapwuant 3

1. Opranuzaiusi KOHTPOJIsI U OIEHKYM 3HAHUI, HABHIKOB U yMEHUI IIKOJBHUKOB IO
MaTeMaTHuKe.

2. Paspaboraiite Mmeronuky pemenus 3agaun: Ilepsoiii ciias comepxxut 10 % men,
BrOopoit — 25 % memu. U3 sTux ABYX CILIABOB IIOJIYYWJIM TpeTuii cruias maccoir 30 Kr,
comepxxammii 20 % menu. Kakoe KoJm4ecTBo KaxKI0ro CILiaBa ObLIO MCHOIL30BAHO?

3. Meronuka nsyvenus aareOpandeckux (QyHKIIHIA.
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BapuanT 4

1. Buemmusas u BayTpennss quddepennuanus Tpu OOyYeHNH yUIaIIIXcsd MaTeMaTUuKe.

2. PaszpaboraiiTe MmeTouKy perienus 3ajaun: [Ipu omiare ycyr depes IIaTeKHbIi
TepMuHAJ B3bIMaeTcs Komuccust 5%. TepMuna npuauMaeT cyMMbl KpaTHbie 10 pyOJisiv.
AHsI X09eT TOJIOXKHUTH Ha CYeT CBoero MobmibHOro rejedona He menbine 300 pybureit.
Kakyro MuUHUMAJIBLHYIO CyMMY OHA JIOJI2KHA MOJIOXKUTH B IPUEMHOE YCTPOHCTBO JAHHOIO
TepMUHAJIA!

3. Merouka BBeJIeHIsI TPUTOHOMETPUIECKNX (DYHKITUIT 110000 yriia.

Bapwuant 5

1. PazBuTne nmosnaBaTeIbHOINO MHTEPECA MKOJIHLHUKOB P O0YyYEHUN MaTeMaTHKe.

2. PazpaboraiiTe MeToUKy perrenus 3ajadu: Ha MOKynKy IraHIeTa B3siId KPeIuT
20000 p ma 1 rox mox 16 % romosoix. Beraucimre, CKOILKO JeHer HEOOXOAUMO BEPHYTh
OaHKY, KAKOBa, eXKeMeCsiIHasi CyMMa BBIILIAT?

3. Meroauyueckne  OCOOEHHOCTM  WM3YYEeHHT W  WCIOJb30BaHUA  CBOCTB
TPUTOHOMETPUYIECKNX (PYHKIUI B Kypce MaTeMATUKH CPEJIHEH MTKOJIBI.

BapuasnT 6

1. OcoberHOCTH OpraHm3aIuu y4eOHOrO IpOoIecca Ha pa3HbIX dTalax W yPOBHSIX
o0yueHns MaTeMaTUKe, B Pa3/JINIHBIX 00pa30BaATEIbHBIX TEXHOIOTHSIX.

2. PazpaboraiiTe MeTo/IUKy penienus 3aja4du: B ropojie B nactosiiee Bpems 48400
>kuTeseii. M3BecTHo, 9TO HaceJeHme 3TOro Iropoja yBeamdmpaerca exkeromno Ha 10%.
CKOJIBKO 2KuTeJieil ObLI0 B rOpojie JABa Toja Ha3al!

3. Meronuka m3ydenuss apudMeTHIECKONH U TeOMETPUUIECKOil mporpeccuii B Kypce
MaTeMaTUKN CPeIHeil IITKOJIbI.
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MarepuaJbl 4 UTOTOBOTO KOHTPOJISA

Bonpocwv k¥ ax3ameny
Teopemuueckue sonpocui

1. Obuias meToauKa

1. Ilpeamer m 3ama9um METOJWKM IIPENOjaBaHUs MaTeMaTHKu. MeToabl MeTONuKN
o0yveHnsi MaTeMaTHKe.

2. OcobeHHOCTH COBPEMEHHOTO JTalla PA3BUTUS IIKOJIHHOIO MATEeMaTUIECKOTO
oOpa3oBaHUs.

3. XapaKTepuCcTUKa OCHOBHBIX IIPOI'PAMM M YI€OHUKOB MO MaTeMaTUKe JJis CPeJIHeit
IITKOJTBI.

4. MaremaTuka Kak HayKa: OIPE/Ie/I€eHNEe, OCHOBHBIE STAIBI PA3BUTHSI.

5. Comep:kanne MaTeMaTUKNA KaK yIeOHOTO MpeaMeTa U OCHOBHBIE STAIBI U3YICHUS
MaTEMATUKH.

6. XapaKTepucTUKa OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB, PerjIaMeHTUDPYIOIINX
JIeSATE/IHOCTD YIUTENIsT MATEMATUKH.

7. lemn obydeHusi maremaTuke B MiKoje. llocranHoBka obOpasoBaTesibHBIX Iejeit
oOyUeHns MaTeMaTHKe.

8. ey obydenusa Mmaremaruke B mkoJe. [locranoBka pa3BuBaronux meseil 0oydenns
MaTeMaTHKe.

9. lesu obyuenusi maremaruke B IKoje. [locraHoBKa BocHUTATETHLHBIX IeJIeit
o0ydYeHrsT MaTeMATHUKE.

10. Mogenmn obOyueHusi mMareMaTUKe, MOCTPOEHHBIE € YUYETOM MCUXOJOTHIECKUX
3aKOHOMEPHOCTEH yMCTBEHHOT'O PA3BUTHUST Y IAIIIXCS.

11. /ImmaxkTuvdeckne MPUHIATIBL OOYYeHNnsT MaTeMaTHKe.

12. IIpobaema merosoB obyuenus. Kiaccudukaiys MeTo0B 00y IeHUs.

13. OO0bICHUTENTbHO-UJTIOCTPATUBHBIN M PENPOJIyKTUBHBI MeTOIbI  00ydeHUsd
MaTeMaTHKe.

14. Metoapl mpobieMHOro 00yUeHnsl MaTeMaTHKe.
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15. Undopmarmonnbie MeTo/ bl 00y UeHns MaTeMaTUKe.

16. MeTo/ibl HAy9IHOrO MMO3HAHUS B OOYYEHUM MaTeMaTUKE. DMITUPUICCKAE METOJIbI
[MO3HAHUST: HAOJIIO/IEHNe, OIIUCAHNE, M3MEPEHNEe U IKCIIEPUMEHT.

17. MeTonpl HaydHOTO TO3HAHWSA B OOy4YeHMH MaTeMaTuke. JIormieckme MeTOMBI
[IO3HAHWUSA: CpPaBHEHWE U aHAJOTHs; 0000ImeHne, abcTparupoBaHne W KOHKDETU3AIIWS;
WHJIYKITAS W JIeJTyKIsT; aHAJIN3 U CUHTE3.

18. MeTojpl Hay4uHOTO 1MO3HAHUS B O0yUeHUU MaTeMaTuke. MareMaTuieckKue MeTOIb
[TO3HAHUSI.

19. IousiTue u ero xapakrepuctuku. Onpeesienne u crocoObl BBEIEHUS OIIPe e IeHMIA.
Knaccudukarms moHsTuii.

20. @opMupoBaHe MaTEMATUIECKUX TTOHATHIA.

21.  OcuoBuble BuJbl MaTeMaTuueckux  cyxkjenuii.  CyIHOCTH — HNOHATHUS
JIOKa3aTe/IbCTBa. MeToIbl JI0Ka3aTe/IbCTBa TEOPEM.

22. Meronuka oOyveHusT yIauxcs TeOpeMaM 1 UX JI0KA3aTeTbCTBAM.

23. llomsarume «3amada». Poab 3aad B oOyuennnm Maremarnke. QyHKIUN 3a7a9 B
o0yvueHnn MaTeMaTuKe.

24. OcHoBHBIE dTaIlbl B pertennn 3ajaqn. Obmnme yMeHns 10 PEIeHnio 3a/1a4.

25. OOrue MeTo bl peleHns MaTeMaTnieckux 3a1ad. Kinaccudukarms 3a/1ad.

26. Ypok. Turbr ypokos. OcHOBHBIE TPEOOBAHNS K COBPEMEHHOMY YPOKY.

27. Anau3 ypoka. Ero posb B nnTeHCcHduUKamm yaebHOTO mMpoIecca.

28. OcobeHHOCTH OpraHU3aIuu yIeOHOrO IPOIecca Ha PA3HBIX dTallaX U YPOBHIX
o0ydYeHNsT MaTeMaTUKe, B PA3JIMIHBIX 00Pa30BaTEbHBIX TEXHOJIOTHIX.

29. Opranmszarys KOHTPOJS U OIEHKHM 3HAHUN, HABBLIKOB W yMEHUIl IIKOJIbHUKOB
O MaTeMaTHWKe, BHUJbI KOHTPOJsi (TEeKyIwii, TeMaTHIeCKUil, WTOrOBBIA), (OPMBI
KOHTPOJIsI (YCTHBIE OIIPOCHI, IIMCHbMEHHBIE PAOOTHI, 3a4€ThI, 9K3aMEHbI, IEHTPATN30BAHHOE
TeCTUPOBaHUE).

30. CpemcTBa 00y4IeHUsT MATEMATHKE.

31. JIunddepennmarnuss mnpu oO0ydYeHUUM MaTeMAaTHKEe B CHCTEME OCHOBHOTO W
JIOTIOJIHUTEILHOTO 00pa30BaAHUS.

32. PazBuTne MBIIIJIEHNs U BOCIIUTAHNE YUAIIUXCs B IIPOIecce 00y IeHUsT MaTeMaTHKe.
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2. YHacTHasga MeToauKa

1. McTtopryeckas u jlorudecKasi MOC/IeI0BATETHHOCTH N3YYeHU YNCIOBBIX MHOXKECTB.
TpeboBanusi K pacHIupeHnio YHCIOBBIX MHOXKecTB. Copep:Kkanue JjuHun <«duciaa u
BBIYUCJICHUST».

. Meromuka n3ydenns: HaTypaJbHBIX YUCET U JEWCTBUI HaJl HUMHU.

. Meromuka nsydenns: 0ObIKHOBEHHBIX JApo0eii 1 JIefiCTBUIT HaJl HIMU.

. Merojiuka nsydeHnus JeCATUIHBIX JpoOeil n JefcTBUl HAJ] HUMHU.

. syuaenue mnporenToB. OCHOBHBIE 331090 HA MPOIEHTHI.

. Merouka BBeeHNsT OTPUIIATETLHBIX THCE.

. Merouka BBejeHUsT U U3yUeHUs] PAIMOHAJIbHBIX U UPPAIMOHAIBHBIX UHCE.

. Paznuanble TpakTOBKM MOHSTHA «TOXKIeCTBO». Comeprkanne JMHIN «BbIpazkeHns
U 1IpeoOpa30BaAHUS ».

9. Meroiuka W3y4YeHUs TOXKJIECTBEHHBIX TPEOOPA30BAHUI TIEJIbIX PAITMOHAIbHBIX
BBbIpa2KECHUMN.

10. Meronuka wu3ydeHUs TOXKIECTBEHHBIX ITPeoOpPa3sOBaHuii JorapupMIICCKUX
BbIPazKECHUI.

11.Meroauka wu3y4YeHUsT TOXKJIECTBEHHBIX IPEOOPa30BaHUil TPUTOHOMETPUIECKUX
BbIPazKCHUI.

12. Metoauka dhopMupoBaHus KY/JIbTYPhI TOXKJ/IECTBEHHBIX MTPpeoOpa30BaHMil.

13. Meroiuka BBejieHUsST W M3yYeHUs CBOWCTB CTeleHel ¢ MOKa3aTe/IIMU U3 Pa3HBIX
YUCJIOBBIX MHOYKECTB.

14. MeToauka m3y4deHus CTEIIEHW C HATYPAJIbHBIM U IIEJIBIM ITOKA3aTEIEM.

15. Kopenb n-oit crenenu B MKOJBHOM Kypce MaTE€MATUKH.

16. Merouka BBeJIeHUs U U3YyUYEHUsI CTEIEHU ¢ UPPAITMOHAILHBIM TTOKa3aTEeIeM.

0O ~J O UL W

HpaKTI/I"IeCKaEI 9acCTb

Metoauka perennst ypaxKHeHUN 110 TeMaM:

- HucjioBble MHOXKECTBA, B TITKOJILHOM KypCce MaTeMaTUKH.

- ToxkmecTBeHHbIE TTPEOOPA30BAHUS BBIPAXKEHUI B IKOJHLHOM KypPCe MATEMATUKH.
- O0ob1IIeHIe TIOHATHS CTEIEHN B MIKOJIHHOM KypCe MaTeMaTUKH.
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