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Kommekc mnpegmasmaden crymentam crenuanbHocT 1-02 05 01 Maremaruka u wnHGOpPMATHKa, HANUCAH B
COOTBETCTBUHU C Iporpammoii obyuenusi B Byse. B OYMK npezcraBiens! JieKIiuy, BOIPOCHI JIsi OOCYKIECHUS, 3aJaHUS
K [NPaKTUYECKUM U JIaOOPATOPHBIM 3aHSITHUSM II0 BCEM TeMaM Kypca «MeTonuka IpernogaBaHs MaTeEMaTUKN», MaTePUAJIbL
IJIsl TEKYINero ¥ WTOrOBOrO KOHTPOJISA, OaH IepedeHb HeoOxoaumoil sureparypbl. Ilpemraraiorcss pasjindHble IO
dopme uHMOPMAIMOHHO-COJIEPXKATEIBHBIE CPEJICTBA OCMBICJIEHUS, CUCTEMATU3AINU, ODOOIIEHUs 3HAHUN 110 METOIUKE
[IPErogaBaHus MATEMATHKN U MX IPAKTUIECKOMY IPUMEHEHHIO B II€JarOrMIeCKON JeATeIbHOCTH.

OVYMK MoxKeT ObITH MCIOJIB30BAH JJjIsi OPraHU3aluu ydIeOHOW AedATe/IbHOCTH CTYJIEHTOB, IMOJATOTOBKUA K UTOIOBOM

aTTecTallii, OIEHKHW YPOBHA OCBOCHUA JAUCIIUITJIUHBI.
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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 1mocobun paspaboranbl mpakTUUYecKne u J1abOpPATOPHbIE 3aHITHS pa3jelia
«Yacraas meTogaukas 1o TemMaM Kypca «Merognka mpenojaBanus MareMaTukn». Lleanb
MPAKTUIECKUX 3aHATUN COCTOUT B (DOPMHUPOBAHUU Yy CTYIAEHTOB CJIEMYIONINX YMEHMUI
U HABBIKOB: IPOBOJUTH aHAJN3 yIeOHO-METOIMYECKON JINTepaTypbl IO MaTeMaTHUKe,
AHAJIM3UPOBATH OT/IEJIbHBIE TEMBI IITKOJIBHOTI'O Kypca MaTEMATUKH, TIJIAHUPOBATEH YIEOHYIO
paboTy u yuebHBIN MaTepuas 110 MaTeMATHKe, IIPABUJIHLHO BBIOMPATH METOIbI, (DOPMBI
U CpeJCTBa OOyUeHUsl Jis KaXKJI0M KOHKPETHOW TEeMbI C YYeTOM WH/INBHIYAJIbHBIX
O0CODEHHOCTEH ydYaImuXcd C IeIbI0 aKTUBU3AIMM WX ITI03HABATEJHHON JIesITeJIbHOCTH,
3HAKOMUTHCSI ¢ OCHOBHBIMU METOJAMHU PeIeHUs 3a/ad, OIeHNBATh PAOOTHI YUaIliXCs,
AHAJIN3UPOBATh YPOK, ILUIAHUPOBATH M IPOBOJIUTH BHEKJACCHBIE MEPONPUSTHS 110
MaTeMaTUKe B IIKOJe. BaXKHO OTMETUTH, UTO IpejjaraeMblil MaTepuaJl OIMUpaeTcs Ha
COBPEMEHHBIE TIOJIXO0JIbl K M3YUE€HUIO METO/IMKU ITPEIOIABAHUS MATEMATHKH.

9YMK paspaboran B coorBercTtBuu ¢ tpebopanmamu OCBO 1-02 05 01-2013
Ha ocHoBaHmu y4eOGHOro tiaHa ®M-24-19/yq. or 30.05.2019 u yuebHOI MpOrpamMMbl
Y/-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. )

—  WCIIOJIb30BaHUE COBPEMEHHBIX HMHMOPMAIMOHHBIX —TEXHOJIOTHH  (JIEKIUH ¢
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX JIEMOHCTPAIIAi, JIEKTPOHHBIE JIEKIIUU B PEKUME
Cﬂaﬁﬂ—lﬂoy njm C HCIIOJIbSOBaHUMEM MYJIbTUME/INa, IJIEKTPOHHbLIE KOHCIIEKTBI K 6831)1
JaHHBIX 1 ,ﬂp), HCIIOJIb3OBaHUE ayaIruO U BUOEO TEXHUKHU.

B mpomecce oOydeHust CTyJeHTOB I€1€CO0OPA3HO KCIIOJIH30BATh COBPEMEHHbBIE
TEeHACHIINN B Pa3BUTHUU METOIUKN IIperoJaBaHusAd MaTeMaTUKN n IICUXOJIOT'O-
[1eIarOrnIecKre 3aKOHOMEPHOCTH (POPMUPOBAHNS 3HAHUIA.

B pesynbprare wu3dydenums yueOHoii jumcrnuiinHbl - «Meroguka — mperiojaBaHus
MaTEeMaTUKMW» CTYACHT JTOJIZKEH:

3Hamo:

— IIeJIM U 3a/[a9U CPEJIHEr0 MAaTEMATUIECKOTO 00pa30BaHUsI;

— TEOpEeTUYIECKUue I10/1X0/Jbl, COBPEMECHHbIEC KOHICIIITNN O6y‘{eHI/IH MaTEeMaTUKE;

— 00IIIe OCHOBBI METOIUKHU IIPEIoIaBaHnsl MaTeMaTHKY;

— [ICUXOJIOTHIECKNE OCODEHHOCTH ODYYeHUsT MaTeMaTHKE;

— COBpPEMEHHLBIE ITeJarornieCKne TexXHOJI0Inu O6y‘{eHI/IH MaTEeMaTUKeE;

— GopMBI W METOJAbl OPraHU3AIMU BHEKJIACCHOW M BHEIIKOJBbHOW pabOThI 110
MaTEMaTUKE;

— ¢dopMBbl  KOHTDOJIsSI, KPHUTEPUHM OIEHKU YPOBHA YCBOEHUd 3HAHWI U
chopMUPOBAHHOCTU YMEHUN YUAIUXCS 110 MaTeMaTUKe;
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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.
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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
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2.15 MeToanka n3y4eHusi OCHOBHBIX COOTHOIIIEHU B KpyTe. 4 /
’ BnucaHHble ¥ ONUCaHHbIE MHOIOYTrOJILHUKHU (8 )
9151 BzauMHuoe pacriosioykenne IpsiMOil M OKPY2KHOCTH. 9
- Vribl, accoruupyeMble ¢ OKPY2KHOCTBIO.
915.9 Meronuka n3ydeHns METPUIECKUAX COOTHOIIEHUIA 9
ol B OKPY>KHOCTH W TPEYTOJbHUKE.
2.15.3 | 3amevaTeabHbIEe TOUYKNA TPEYTOJbHUAKA. 2
9 15.4 Meronuka n3ydeHns: CBOMCTB BIIMCAHHBIX, OMUCAHHBIX 9
""" | 9eThIPEeXyTOJIbHAKOB U MPABUJIBHBIX MHOIOYTOJIbHUKOB.
Metonuka popMUPOBaHUA Yy yJalINXCsd HABBIKOB
9.1 | PeLISHU: 3a7ad MO IIAHUMETPUH. O0yuenue 6 o
§ HIKOJIbHUKOB PEIIEHUIO 3371a9 HAa OCTPOEHUE
OupKyjaeMm u jguHeikoi (10 )
Metosuka 00yI€HHs IMIKOJBHUKOB PEITeHIIO 3a/at
2.16.1 | mmaamvmerpun. OCHOBHBIE METOJIBI PEIIEHUST 2
IUTAHUMETPAIECKUX 33/1a9.
9.16.2 ITociietoBaTe€IbHOCTD BBEIEHUST IEMEHTAPHBIX 9
N TEOMETPUIECKHX TIOCTPOEHUH Ipr 00YIEeHNN MATEMATHUKE.
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2.16.3

CxeMa perneHus 33/[a9 Ha [TOCTPOEHUE TP 00y IeHUH
mwiannMerpun. OCoOOGEHHOCTH KOHCTPYKTUBHBIX 33184
HA ILJIOCKOCTH.

2.16.4

Meronuka  0oOydYeHWS  IIKOJBHUKOB  DPEIIEHUIO 33739

IIJITaHUMETPUH.

2.16.5

MeTO,HI/IKa penieHnsi KOHCTPYKTUBHBIX 3a/1a4.

2.17

Metoauka n3ydyeHusi IIEPBbIX Pa3aeioB
CHUCTEMATUYIECKOI0 Kypca CTepeoMeTpHu.
OcobeHHOCTU METOAUKN PadOThI

¢ MHOrorpaHHukamu (8 4)

2.17.1

TpymaaocTn mpu n3yvYeHNN aKCHOM CTEPEOMETPHUN

7 1yt ux npeogosienus. OOydeHune MKOJIbHUKOB
PENIeHNIO 3314 IIPU U3y4YEeHUU aKCUOM CTePeoOMeTPUU
U NIEPBBIX CJIEJCTBUI U3 HUX.

2.17.2

MeTO,HI/IKa BBEICHUA MHOTI'OI'DaHHUKOB Ha II€PBBIX YPOKaX.

2.17.3

Mertoandeckne 0COOEHHOCTH O00YJIEeHUsT IIKOJILHAKOB
PEIIEeHUIO 3a/1a49 Ha MOCTPOEHNE CeYeHHT MHOTOIDAHHIUKOB
AKCMOMATUYECKUMH MeTojaMu. Vcrnonp3oBanne

cucreMm muHamudeckoii reomerpun (GeoGebra,

«ZKusag reomerpus» u ap.)

2174

MeTonuka perieHns 337129 Ha IOCTPOEHUE CEeYEHUT
MHOTOTPAHHUKOB.
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2.18

MeTtonuka n3y4eHusi B3AaUMHOI'O PACIIOJIOXKEHUS
MPSIMBIX U IJIOCKOCTell B mpocTpaHcTse (8 1)

2.18.1

BsaumHbOe pacriosioykeHne IpsiMbIX B IIPOCTPAHCTBE.
CkpermuBatomuecs npsmbie. Meronuka n3ydenns
MAapaJUIeIbHOCTH TPSIMBIX U IJIOCKOCTEH B TPOCTPAHCTBE.
Mertoandeckne 0COOEHHOCTU U3YyUEeHUs TapasiieIbHOTO
IIPOEKTUPOBAHUs B IIKOJIe. I300parkeHue II0CKuX

¥ TIPOCTPAHCTBEHHBIX (DUTYD.
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2.18.2

[lepriennKyIPHOCTD TPSMBIX B IPOCTPAHCTBE,
MePIEeHJUKYIAPHOCT IPAMON U IJIOCKOCTH,
JBYTPAHHBINA YroJI, yroJl Me2K/1y IJIOCKOCTSAMU,
IEPIEHIUKYIAPHOCTD ABYX IJIOCKOCTEIA.

2.18.3

Meronuka n3ydeHus napasieIbHOCTH
U HIEPHEHINKYISPHOCTA T€OMETPUIECKUX 00HEKTOB
B IIPOCTPAHCTBE.

2.184

Postb MHOTOrpaHHUKOB IIPU M3yYI€HUN IIEPBBIX PA3/IEIOB
crepeomeTrpun. Bompock! cyIiecTBOBaHUS U €IUHCTBEHHOCTH

reoMeTpuYecKux PUryp npu U3y4eHUH Ha4daJl CTEPEOMETPHH.

OcobennocTu METOJUKHN O6yquI/IH IIKOJIbHUKOB PEIIeHUIO
33a/1a49 IIE€PBBIX Pa3J1eJ/IOB CTepeOMEeTPUU.

KonTponbsnas pabota
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Jlekiuu 1m0 MeToj/inKe MpenoaBanus mMaremMatuku (dactb IV)

Jlexiust 1. B3aumHOe pacriojio’keHne NpsiMoOil 1 OKPY2KHOCTHU. ¥ IJIbI,
accoluupyeMble ¢ OKPY>KHOCTBIO

N3 IIporpammebl

8 KJj1acc
Oxkpy>kHOoCTb (13 )

Kacaresibrnast u cexyiasi K OKPYKHOCTH. B3anmMHOe pPACIOJIOXKEHUE MPSIMON U
OKPYZKHOCTHU. B3anmMHOe pacio/iozKeHne JIByX OKPYKHOCTEIH.

[HenTpanbHbBIT 1 BIUCAHHBIN yIyibl. ['pajiycHas Mepa ayru OKPY?KHOCTH. Y TOJT MEXKLY
KacaTeJIbHOM M XOPJIOW, MPOXOMANIUMA Yepe3 OJHY TOUKY OKPYKHOCTH. YTOJ MEXKIY
[IEPECEKAIOIINMUCS XOPJAMU. YTOJ MeXK/y CEKYIIUMU, MIPOXOJSIUMU Yepe3 TOUKY,
JIeYKAIyio BHE OKpyzKHOCTH. (CBOMCTBO OTPE3KOB Inepecekaromuxcs xopia. CBoitcTBO
OTpe3Ka KacaTeJIbHOIl M OTPE3KOB CEKYIeil B ciydae, KOTJa KacaTeJbHas U CEKyIas
MIPOXOJSAT Yepe3 OJIHY TOUKY, B3ATYI0 BHE OKPYKHOCTH.

*Teomempureckoe MECMO MOYEK NAOCKOCTU, U3 KOMOPLIT OaHHbl 0Mpe3ok euden
n00 daHHBIM Y2AOM.

[IpakTuKO-OpreHTUPOBAHHBIE 38/1a41, 38/Ia11 C MEXKIIPEIMETHBIM COJIEPXKAHUEM U UX
pellexue.

OCHOBHBIE TPEBOBAHI
K PE3VJIBTATAM YUYEBHON JEATEJIBHOCTU YUAIIIUXCS

Yualuecs JOJKHBI IPABUIBHO YIIOTPEO/ISATH TEPMUHBI U MCIIOJIH30BATH TOHATHA:
KacaTeabHas K OKPY2?KHOCTHU, CEKYIIasi;

OKPY2KHOCTH, KACAIOIIHeCs: BHEITHIM 00Pa30M;

OKPY>KHOCTH, KacaloIluecs BHYTPEHHIM 00pa30M;
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BIIMCAHHBIN 1 IEHTPAJIbHBINA YTJIbI.

VYuarecs T0J2KHBI 3HATD:

olpeieIeHIsT KacaTeJbHOI K OKPYKHOCTH; CEKYIIEll K OKPYKHOCTH; OKPYKHOCTH,
BIIMCAHHOW B YTOJI; OKPY’KHOCTeH, KacaloluxCs BHEITHHM W BHYTPEHHHM OOpa30M,
KOHIIEHTPUIECKNX OKPYKHOCTEl; BIMCAHHOTO W IEHTPAJBHOIO YIJIOB; IPAJIYCHON MepbI
JIYTU OKPY?KHOCTH;

CBOMCTBA KacaTeJbHON K OKPYKHOCTH; OTPE3KOB KacCATEJIbHBIX K OKPY:KHOCTH,
[IPOBEJIEHHBIX U3 OJHON TOYKHU; IEHTPa OKPYKHOCTHU, BIMCAHHON B YTOJI; BIIMCAHHBIX
YIJIOB, ONMPAOIMINXCS Ha OJHY M Ty 2Ke YTy, OIMUPAIONINXCs Ha JUAMETD; OTPE3KOB
MIEPECEKAIOIINXCST XOP; OTPe3Ka KacaTelbHON U OTPE3KOB CEKYIeil, Koraa KacaTeTbHas
U CEeKyIasi IPOXOIAT depe3 OHY TOUKY, B3ATYIO BHE OKPY’KHOCTH;

[PU3HAK KacaTeJbHOIW K OKPYKHOCTH;

GOpMYIbI HAXOXKJIEHUsT yTJla MEXKJy KacaTeJbHONH M XOpJoil, MPOXOAAIIIMU Yepes
OJIHY TOYKY OKPYKHOCTH; yIJIa MEK/Yy IEePECEKAIOMMUMUCT XOPJAaMM, yIvIa MEeXKIy
CEKYIIIMU, TTPOXOIANINMEI Yepe3 OJHY TOUKY BHE OKPYKHOCTH;

CyYay B3aMMHOI'O PACIIOJIOXKEHNs IBYX OKPYKHOCTEl M COOTHOINEHHE MX PaInyCOB
1 OTPE3Ka, COEMHSIIONIErO MEHTPhI OKPYZKHOCTEN JIJI KayKI0TO CJIyUasd;

TeopeMy O BeJIMYMHE BIMCAHHOIO yTJIa; CJIEJCTBHUS 9TOH TeOpeMBbI.

Yaaruecs JT0JKHBl YMETh:

JIOKa3bIBaTh CBOICTBO KacaTeJIbHOM, MPU3HAK KacaTe/IbHO; CBONCTBO KacaTe/lbHBIX K
OKPY?KHOCTH, IPOXOAAIINX U€pe3 OJHY TOUKY, JIEXKAIIYI0 BHE OKPYXKHOCTH; TEOPEMY O
BeJIMYNHE BIMCAHHOI'O yIJIa; TEOPEMY O CBOMCTBE OTPE3KOB IIEPECEKAOIINXCS XOP/I;

BBIBOJUTH (POPMY/Ty HAXOXKJIEHUs YIJIa MEXKJIy MEePeCeKarONUMUCT XOPIaMU, MEZKLy
CeKyIINMU, TPOBEIEeHHBIMI U3 OTHON TOYKH, JIEXKAIEll BHE OKPYKHOCTH;

IPUMEHSITH TEOPEMBI K PEIIEHMIO 38189 Ha BLIYUCIEHIE U JO0KA3aTeIbCTBO;

CTPOUTH IIPU TOMOIIY IUPKYJIA U JTTHEHKHN KaCATeIbHYIO K OKPYKHOCTH, IIPOXOIATILY IO
Yepes TOUKY, JIEXKAIIYIO BHE OKPYKHOCTH; IPUMEHSITH CBOMCTBa OKPY>KHOCTEH K PEITeHIIO
3a/a4 Ha IIOCTPOEHUE;
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pemaTb IIPaKTHKO-OPUEHTUPOBaAHHbLIE 3a/Jad9d W 3aJa9u C  MEXKIIPpEJIMETHBIM

CodepzKaHNEM; aHAJIU3UPOBATL U UCCJIIECJOBATH IIOJIYIYCHHbBIE PE3YJ/JIbTaThI.

9 KJjacc
Brucannble u onucanabie OKpy>KHOCTH (16 )

OKpyKHOCTH, ONUCAHHAs OKOJO TpeyrojbHuKa. OKpYy:KHOCTh, BIHWCAHHAS B
TPeyroJIbHUK. BlmcanHasg W ONUCaHHAsT OKPY?KHOCTH IPSMOYTOJIBHOIO TPEYrOJIbHUKA.
Brincanuble u OlMCaHHbIE Y€THIPEXYTOJILHUKH.

@opmysta oA TPEYTOIbHIKA (OIMUCAHHOIO MHOTOYTOJIbHUKA) Y€pe3 TEePUMETD U
paJjinyc BIMCAHHOI OKPYKHOCTH (S = pr).

[TpakTHKO-OpUEeHTUPOBAHHBIE 3a0a41 U 3aJa9K C MEXKIIPEIMETHBIM COIEPKAHUEM, UX
pelenue.

*BHeBnucannbie OKPYKHOCTH.

OCHOBHBIE TPEBOBAHIA K PE3VJIBTATAM
YUYEBHON JEATEJIBHOCTU YYAILINXCSH

Yuamnmecss TOJZKHBI IPABUILHO YIIOTPEO/ISITL TEPMUHLL U UCIOJIL30BATH TOHATHA:

BIIMCAHHAA M OIUCAHHASA OKDPY?KHOCTH;

BIIMCAHHDIA U OIMCAHHBIA MHOTOYTOJILHUKH.

Yuamuecs JIOJKHBI 3HATD:

OIIPEIC/ICHUS: ONMCAHHONW M  BIMCAHHONW  OKDPYKHOCTEH  TPeyroJbHHUKA
(MHOTOYTOJIBHUKA); BIMCAHHOIO ¥ OITUCAHHOIO YeTHIPEXYTOJbHUKOB (MHOIMOYTOJIbHUKOB);

opMmyIBL: pagmyca OKpPY»KHOCTH, OMUCAHHON OKOJIO IMPSAMOYIOJILHOIO TPEYTOJIbHUAKA,

pajmyca OKDYXKHOCTH, BIIMCAHHON B TIPSIMOYTOJbHBIM TPEYTOJbHUK;  ILJIOIIAIN
TPEyroJbHUK (OMUCAHHOTO MHOTOYTOJbHUKA) S = Pr;
CBOICTBA " IPU3HAKHT BIIMCAHHOTO JEeTHIPEXYTOJIbHUKA, OIICAHHOTO

YETHIPEXYTOJIbHUKA;
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TeopeMbl: 00 OKPYKHOCTH, OIIMCAHHOW OKOJIO TPEYroJIbHUKA; 00 OKPYZKHOCTH,
BIIMCAHHOI B TPEYTOJIbHUK.

yqaumec;{ JOJIZKHBI YMETb!:

JIOKa3bIBATb TEOPEMBbI: 00 OKPYXKHOCTH, OIIMCAHHOW OKOJIO TPEYTroJbHUKa; 00
OKPY?KHOCTH, BIIMCAHHOW B TPEYI'OJIbHUK; O CBONCTBE BIMCAHHOI'O YETHIPEXYTOJLHUKA;
O CBOMCTBE ONMUCAHHOTO YeTHIPEXYTOJIHHUKA;

BBIBOJIUTH  (DOPMYJIBI:  pajuyca OKPY?KHOCTH, BIHCAHHOW B NPAMOYTOJIbHBIN
TPeyroJbHUK; TLIOMA/ A TPEYTOJIbHUKA (OIMUCAHHONO MHOTOYTOJIBHUKA) S = pr;

IIPUMEHATH TEOPEMbI K PEIICHUIO 3a/1a9 Ha BBIYUCIICHUE U JI0KA3aTEIbCTBO;

CTPOUTH BIIMCAHHYIO U OLUCAHHYIO OKPYZKHOCTU TPEYTOJILHUKA [IPU IIOMOIIY IIUPKYJIL
U JINHEUKU;

pemarh: 3aJa4d  Ha IIOCTpOeHue, IIPAKTUKO-OPUEHTUPOBAHHBLIC 33/1a4u, 3a/1a9u
C MEXKIIDEJIMETHBIM COJEpXKaHueM, aHaJU3UpPOBaTb U MCCJIENOBAThL IIOJIYYE€HHBbIE
pe3yIbTaThl.

NsBectnbiit poccuiickuit maremaruk M.D. I[Mlapeirua cunrTasi, 9TO JBEe OCHOBHBIE
durypsl reomMerpun: TPEYTrOJbHUK W OKPYKHOCTH. C OJHON CTOPOHBI, TPEYrOJbHUK W1
OKPY?KHOCTb KaK Obl OPAaHUYINBAIOT yueOHOE ITPOCTPAHCTBO. TPeyroabHUK — IPOCTERIITNIA
MHOT'OYTOJIbHUK U Jazke mpocreiimast purypa. OKpyKHOCTb — € ITMHCTBEHHBIN N3yYJaeMblit
B IIIKOJIE TIPEJICTABUTEIb KJacca IJIaJKuX (pUTryp, OHa IIPEeJICTaB/IsieT OO0 NILITIOCTPAITUIO
UJen MPeJeIbHOrO Iepexoa. MexKy TpeyroJbHUKOM U OKPY:KHOCTbIO PACIOJIOYKEHbI
BCEBO3MOKHBIE MHOTOYTOJIbHUKH, MCUEPIIbIBag TEM CaMbIM BCE U3ydYaeMble B IIKOJIE
durypsbi.

C apyroit cTOPOHBI, OKPY’KHOCTH B HEKOTOPOM CMBICIE (purypa OoJiee mepBUIHASI,
YeM TPeyrojibHUK. VcToprdecKu sjeMeHTapHas I'€OMETPUsl — 9TO I'€OMEeTPUs ITUPKYJId
U JIMHEHKU, a 3J7eCh BayKHee IUPKYyJb. Beab HpsaMylo MOXKHO paccMaTpUBaTh Kak
OKPYKHOCTb OECKOHEYHOrO pajimyca (OIsiTh MpeJIeJIbHBIN 11epexo/l, HO y¥Ke B JPyroM
Hanpasyieann). [loguepkuBaer poJib OKPYKHOCTH TaKyKe WM3BECTHBINA (bakT, YTO BCe
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IIOCTpOEHUA Ha IIJIOCKOCTHU, BBIIIOJIHAEMbIE IMHUPKYJIEM U J'IPIHGfIKOfI, MOT'yT OBITD
BBITIOJIHEHBI OJJHUM IMHUPKYJICM. C aﬂre6paﬂquK0171 TOYKHN 3peHUud TPEYIrOJIbHUK ABJIACTCA
JOCTAaTOYHO CJIOZKHBIM O673€KT01\I, OH OIINCBIBaE€TCA YpaBHEHHUEM TPETHLETO ITOPAIKA.

Kpome Toro, TpeyroibHUK # OKPYXKHOCTb 3aJIaI0T JIBA BaKHEWINX MEeTOJIa
reomerpur. C TpPEyroJbHUKOM CB3aH METOJ, KOTOPBI MOXKHO HA3BaTh <«METOIOM
KJIIOUEBOT'O  TPEYroJbHUKa». DB u3ydaemMoMm 00beKTe BBIIEISIETCH OJUH WA
HECKOJIbKO TPEYrOJIbHUKOB, K WCCJICJIOBAHUIO KOTOPBIX CBOJMTCA JaHHAA 3ajiava.
MoxkHO yTBEpkKIaTh, YTO TaKUM OOpa30M PENIAeTCs IOJABJIAONEee OOIBITUHCTBO
reoMerpudecknx 3a/a4d. C OKPY2KHOCTBIO CBI3aH PsiJi TEXHUIECKUX ITPUEMOB U METOJIOB,
B 9aCTHOCTH, TaK HA3BIBAECMBIA «METOJ[ BCIIOMOTaTEJILHON OKPYZKHOCTH .

BoJsibmuHCTBO TPYIHBIX 3814 — 9TO 3aJa49U IIPO OKPYKHOCTH. YK€ MOBEPXHOCTHOE
3HAKOMCTBO C OJIMMITMAJIHBIMUA 3a/Ia9aMU ITOKA3bIBACT, YTO BO MHOTHUX 33Ja9aX B YCJTOBUNA
VIIOMAHAETCA OKPY?KHOCTb; U OYCHBb HaCTO OTCYTCTBOBABIIAA B YCJIOBUHA OKPYKHOCTH
[IOABJIAETCA B PEIICHUH.

Mpbl M3y49MM pas3iMyYHbIe BapUAHTLI B3aMMOJECHCTBHA OKPYXKHOCTH U IIPAMOIL.
Hamomuum onpeieiennst, MIMPOKO KCIOJIb3yeMble B 9TOM ciydae. 1IpsMoit HasbiBaeTcs
HeolpeesdeMas — aKCHOMATHUeCKas TIeoMeTpuueckas (Qurypa, IpeacTaBIdionas
cobOif POBHYIO NpsAMYI0 JHHHIO Oe3 Hadajga u KoHma. OKPYXKHOCTBIO HMEHYEeTCsI
MHOZKECTBO TOYEK, PABHOY/IAJIEHHO JIEXKAIIUX OT 00IIero meHTpa (IeHTpa OKpyZKHOCTH ),
COeIMHEHHBIX 001meil KpuBoii. lHaue roBopst, OKPy>KHOCTb — 3TO IPaBUIbHAS 3aMKHYTasT
KpuBasi, 0OPHUCOBBIBAIOIIAS MaKCUMAJbLHO BO3MOXKHYIO ILIoIafs. CoOCTBEHHO TOBODH,
CYIIECTBYIOT TPH BapUaHTa B3aUMHOIO PACIOJIOXKEHHS OKPYXKHOCTH U UpAMoil. B
[EePBOM CJIydae, MpsMas IpoJjieraeT MoJHOCTLIO BHE 3a/IaHHON OKPYKHOCTH, HUTIE €€ He
nepecekast 1 He 3aTparubas. Keam e npaMas 3aTparuBaeT POBHO OJHY OIPE/ICICHHYIO
TOYKY N3 MHOXKECTBA Ha OKPYXKHOCTH, TO 3Ta JIMHHUA HMMEHYeTCA KaCaTeJbHOMH, II0
OTHOIIEHNIO K JaHHOH oKpyzkHOcTH. KacareapbHas MMeeT OJHO BaykKHefilee CBOWCTBO.
Pajauyc, mpoBeJeHHbBI K TOYKE KacaHWusl, sABJISeTCA HePIeHIUKYIIPOM K CaMOii IPSMOIi.
U306pasum okpyzxkHOCTH ¢ 1eHTpoM O, mpsiMoii a (KacaTesJbHON) M TOYKON KacaHus
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K. Tak kak 3Ta TOYKa B €JIUHCTBEHHOM YHCJIe, TO IpgMag a KacaTeJbHa JaHHON
okpyxuoctu. A yron mpu K, obpasoBaHHBI pagumycoM U Ji000# YaCThIO IMPAMOIL,
siBjisieTcst IpsiMbiM — paBeH 90 rpajycam. CToOUT TakKe OTMETHTH BayKHYIO OCOOEHHOCTH
— KacaTeJIbHas MMeeT WCKJIIOYATETHLHO OJHY TOYKY KacaHus. HeBO3MOXKHO IPOBECTH
IPAMYIO TaK, YTOOBI KacaTeIbHO 3aTPOHYTH JBE TOUYKH HA OKPYZKHOCTH.

Ecim ke nama upgmasg a OIPOXOJIUT UYepe3 BCIO OKPYKHOCTb, 3aTparuBasg eeé
BHYTPEHHIOIO 00JIaCTb, TO 3TO YK€ TPETHil YaCTHBIN CiIydail B3amMOJIEUCTBUSA JTAHHBIX
duryp. Ilpu sTom, ipgMas TPOXOUT CTPOTO Uepe3 JIBE TOUYKU Ha OKPYKHOCTHU — CKayKeM,
B u C. Ona wmmenyercsa cekyieii okpyzxuaoctn. Cekylmasi BCerjga MPOXOIUT TOJIHKO
Jepe3 JBe JI0Oble TOYKM U3 MHOXKecTBa Ha KpuBOi. Tak Kak TOUeK B OKPYKHOCTH
MHOYKECTBO, TO PEAJN3yeMO IPOBECTH OECKOHEYHOE HYHUCJIO CEeKYIUX (PaBHO KakK W
KacaTeIbHbIX) Jisl 3aJaHHONU OKPYXKHOCTH. BHYTpEeHHsIsl 4acThb CEKyIleil IpsMOii, 1o
cytu orpe3ok BC, aBisiercst xop/oit 11t OKpyKHOCTH. Eeymm cekyiast mpoxoanT depes
IIEHTP OKPYKHOCTU, TO BHYTPEHHSAS €€ YacTh IPEJICTaBIeHA HAMOOJbIIEH XOpJaoi —
jquamerpoMm. [Ipu srom, Touku nepecedenus: B u C naxosgarcst na HanboJIbIeM yIaJeHuN
JIpYT OT Jipyra (1o CBOMCTBY Jramerpa). JIerko MOHSTh, 9TO MIPOTUBOIOIOKHBIN YaCTHBII
caydail — 9TO cekylnasi, 0bpa3yiolas Xop/ay ¢ OECKOHEYHO MAJIbIM 3HAYCHHUEM, 110 CyTH,
- 9TO y2Ke KacarejbHad. B 3ajadax 4acTo BCTpedaeTcss OTPE30K P — OH COeJIUHSET
HanboJ1ee KOPOTKUM IIyTEM TIOJIXOJISAILYI0 TOUYKY Ha IPAMOil U MEHTP caMOil OKPYKHOCTH.
WNuage roBopst, p - 1o orpesok TO, rme T — Touka ma mpsamoit BC. Dror orpesok
ABJIACTCA MEPIECHINKYIAPOM JJId IPAMOI, ero IpoJoJIzKeHue JI0 CaMOil OKPY2KHOCTH — €€
pajuycoM. JInHeitHOe 3HAYEHUE ITOr0 OTPe3Ka MOXKHO BBIYUC/IUTH Yepe3 KOCUHYC YIJIA,
00pa30BaHHOIO PAJINYCOM M CEKYIIell IpPsiMOii, C BEPIINHONW B TOUKE CEUEHMUS.

B mikoste paccmarpuBaroTes bOpMyJIbl JTUHBI OKPYZKHOCTH, S KPyTra U €ro JacTeil.

OKpy>KHOCTBHIO Ha3bIBaeTcsd (purypa, KOTopas COCTOUT U3 BCEX TOYEK IIJIOCKOCTH,
PaBHOYJAJECHHBIX OT JAHHOM.

OTa TOYKA HA3LIBAETCS HEHTPOM OKPY2KHOCTH.
Paccrognne ot Touek OKPY2KHOCTH /IO IEHTPa Ha3bIBacTCA PaJNyCOM.
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OTpe3oK, COeNMHSIONNI JABEe TOYKH OKPY:KHOCTH HA3BIBAETCA XOPIOi. Xopia,
IIPOXOJIsIas Iepe3 IMEeHTp — JAuaMeTp OKPY>KHOCTH.

Kpyrom nazbiBaercst hurypa, cocTosinas U3 BceX TOYEK IIJIOCKOCTH, HAXOIAIMUXCA Ha
paccrostHur He OOJIbIIEM JTaHHOIO OT JAHHOW TOYKIM.

DTa TOYKa Ha3bIBAETCS IMEHTPOM KpyTra, a JaHHOE PACCTOSHHME — PAINyCOM KPYTa.

[M'panureit Kpyra AB/IsieTCs OKPY?KHOCTD € TEM K€ IEHTPOM U PaJILYCOM.

lleHTpaibHBIM YTJIOM B OKPYKHOCTH HA3BIBAETCHA ILJIOCKHI YTOJI C BEPIINHON
B €€ 1meHTpe. HacTh OKPYKHOCTH, PacCIOJIOXKEHHasi BHYTPHU yIJia, Ha3bIBAETCS JIYTOM
OKPY2KHOCTHU, COOTBETCTBYIOIIEH 9TOMY IEHTPAJIbHOMY YTJIY.

['pajrycHoit Mepoii 1yru OKPY?KHOCTU HA3BIBAETCS I'PAJIyCHAs Mepa COOTBETCTBYIONIETO
IIEHTPAJILHOTO YTIJIa.

O6osuauenne AB — rpaycras mepa ayru AB.

Teopema. Brucannblit B OKpY>KHOCTH YT'OJI, CTOPOHBI KOTOPOT'O ITPOXOJIAT Yepe3 JIBe
JIAHHbIE TOYKN OKPYKHOCTH, PaBeH MOJOBUHE yTJIa MEXKIy Pa IiycaMy, IPOBEJIEHHBIMA B
STH TOYKH HJIU JIONOJHAET 3Ty nososuny 1o 180°.

[Ipu mokazarebcTBE pacCMaTPUBAIOT TPHU CJIydast:

- CTOpPOHA yTJIa ABJAETCS JTUaMETPOM OKPYKHOCTH;

- IIEHTP OKPYKHOCTU JIE?KUT MEXKJIy CTOPOHAMHU YTJIa;

- CTOPOHBI yTJIa JIEYKAT I10 OJIHY CTOPOHY OT IEHTPa OKPYXKHOCTH.

CaencrBue. Bee Brmcanubie yriibl, CTOPOHBI KOTOPBIX IIPOXOJIAT Uepe3 JaHHbIE TOUKN
OKPY?KHOCTH, & BepIIHHA JIEKUT B OJHON IOJIYILIOCKOCTH OTHOCHTEJIbHO mpsamoit AC
pPaBHBI; BCE BIIMCAHHBIE YIJIbI, ONUPAOIINECsS Ha JTHaMEeTP — IpsiMbIe.

B obmeobpaszoBarenbHOit paccMaTpUBaIOT
OKPY2KHOCTH.

[Tpssvasi, mpoxojsiias dYepe3 TOUYKY OKPYKHOCTH IIePIEHIUKYISIPHO K PaJIIycCy,
IIPOBEJICHHOMY B 9TY TOYKY, Ha3bIBaCTCHd KacaTeJIbHOMA.

IIKOJIe IIoHdTHne KacaTeJbHad K

Ob6r1mas TouKka Ha3bIBACTCA TOUYKA KaCAHU.
JIBe OKPY2KHOCTH, UMEIOIIIE OJIHY OOIIYIO0 TOUKY Ha3bIBAIOTCS KacCaTEIbHBIMHU.
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Kacanue moxkeT ObITH BHYTPEHHUM U BHEITHUM.

Teopema. Eciin u3 TOYKM K OKPY2KHOCTH ITPOBEJIEHBI JIBE KacaTebHbIe, TO OTPE3KU
OT 3TON TOYKH JIO TOUKHN KaCaHWs PABHBI.

OKpy»KHOCTh Ha3bIBAIOT ONHCAHHOW OKOJIO TPEYTrOJIbHUKA, €CJIU OHA ITPOXOIUT
Yepes3 BCe ero BepIINHBI.

Teopema. llenTp OKPY2KHOCTH, OIMMCAHHON OKOJIO TPEYTOJHHUKA SABJISIETCH TOYKOM
IepecedeHnsl IEPIEHNKYISIPOB K CTOPOHAM TpPEYyroJIbHUKA, IIPOBEJIEHHBIX Yepe3
CEpPEINHBI €0 CTOPOH.

OKpy2KHOCTh Ha3bIBAETCsl BIMCAHHOW B TPEYTOJIbHUK, €CJIH BCE €ro CTOPOHBI
ABJISTIOTCS KacaTeJIbHBIMI K OKPY>KHOCTH.

Teopema. IlenTp OKpPY>KHOCTH, BIMCAHHON B TPEYTOJbHUK, SBJIAETCA TOYKOM
Iepecevennst ero OMCCEKTPUC.

YT1ibl, acCOIMMPOBAHHBIE C OKPY>KHOCTBHIO
e Teopema (yrosi Mexx/Jy mepeceKarIMMUCI XOPaMu). YT0oJ MeXKIY JABYMs
HEepPEeCceKAIOMUMICS XopaaMu paser: a—(B+A) /2.

A
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e Teopema (yros Mexay CeKyIIMME). YTIOJd MeXKJy JByMsl CEKYIIHMH,
[POBEJICHHBIMU U3 OJTHOI TOUKH, paBeH: a=(A-B)/2.

e Teopema (yroJ1 Mmexk/1y KacaTeJIbHOM U XOP/I0ii, IPOBEJEHHOI Yepe3 TOUKY
KaCaHUs1). YT0JI MeXKJy KacaTesJbHO 1 XOPOil, MPOBEJIEHHON B TOUKY KaCaHMUsl, DABEH:

a=A/2.
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e Teopema (yros Mexkay KacaTeJIbHOI M CEKYIIEit). YT0JI MeXkK/Iy KacaTeJbHOM
u cekyteii pasen: a=(A-B)/2. D

e Teopema (yroJs Mexxay KacaTeJabHBIMHU). YTOJ MEXKIY JBYMs KacaTeJbHBIMI,
[POBEJIEHHBIMU U3 OJIHOM TOUKM, paseH: a=(A-B)/2.
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Jleknus 2. MeTomuka n3ydeHuss METPUYIECKUX COOTHOINIEHUI B
OKPY>KHOCTHU U TPEYTOJIbHUKE

Comep:xxanne z2eomempuueckozo komnonerma VII—IX kraccoB mpemycmarpuBaer
[IOCJICIOBATEIbHOE — M3yUYeHMe  IIAHUMETPUM,  BKJIIOYAIONIEEe  SJIEMEHTbI  TEOPUU
apaJjijieIbHbIX IPSAMbBIX, TPEYTOJBHUKOB, OTJEJbHBIX BHIOB YETHIPEXYTOJbHUKOB,
nofobust puUryp, TPUTOHOMETPUM TPEYTrOJbHUKA, 3HAKOMCTBO C DEOMETPHUICCKUMMU
noctpoeHusiMu. Ha 3Tom srtame mnpomonKaercs (HOpMUpPOBAHHE IPOCTPAHCTBEHHBIX
MIpEeJICTABICHI{, pA3BUTHE JIOTUIECKOTO MBIILIEHNS Y IaIIXCS.

B mpormecce o0y deHnst Ha BTOpOM STalle IPU COYeTaHNN UH/LYKTUBHBIX U JI€1YKTUBHBIX
9JIEMEHTOB YCUJIMBAETCsI POJIb TEOPeTUIecKnx ODODOINEHNT W BhIBOJIOB. B To ke Bpems
IIPOJIOJIZKAETCS MCIIOJIB30BAHNE PA3IUIHBIX CPEJICTB HAIISTHOCTU B KAYECTBE MCTOTHUKA
TUIIOTE3, & B OTJEJIbHBIX CAydadx U I apryMeHTaluu. BaKHO ydecThb, 9TO 0OyUeHHe
MaTeMaTHKe JTOJ?KHO 00ECIIeUNTDh yUAIIMMCS BO3MOKHOCTD OBJIAJICHUST MATEMaTUIECKIM
aImapaToM, HeOOXOMUMBIM JIJI U3YyUeHUs JAPYIUX YIeOHBIX IIPEIMETOB.

Metpuydeckue COOTHOMIEHUSI B TPEYTOJbHUKE

CooTHOIIEHUsT MEK/Iy CTOPOHAMHK U yIJIAMH TPEYTOJHHUKA.

B npsiMoyrosibHOM TpeyroJIbHUKE
CHHYC yIJIa PaBEH OTHOIIEHUIO
IPOTHUBOJIEXKAIIETO KAaTeTa K I'MIIOTEHY3€e.

sina = 2
c

B npsiMoyrosibHOM TpeyroJibHUKe

KOCUHYC yIJIa PaBEH OTHOIIEHHUIO
NIPHUJIEXKAINETO KaTeTa K IUIIOTEHY3e.

B npsiMoyrosibHOM TpeyroJibHUKe

TAHT'€HC yIJIa PABEH OTHOIIEHUIO
IIPOTHUBOJIEXKAIIETO KaTeTa K IIPHUJIEKAIIEMY.
B npsiMoyrosibHOM TpeyroJibHUKe
KOTAHIEHC yTJIa PABEH OTHOIIEHUIO
NIPHUJIEKAINETO KaTeTa K IIPOTHBOJIEXKAIIEMY.

cosox = b
c

D)
ctga—g
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Teopema IIudaropa. B npsmoyrosibHOM TpeyroibHUKE KBaJIPAT THIIOTEHY3bI pABEH

CyMMe KBaJpaTOB KATETOB.

Teopema, obparHas Tteopeme lIudaropa. Ecmm kBagpar omHONW CTOPOHBI
TPEyroJIbHUKa pPaBeH CyMMe KBaJApaToB JBYX JPYIUX CTOPOH, TO TPEYyroJbHUK

HPAMOYT'OJIbHBINA.

C momorpio TeopeMmbl, oOpaTHON K Teopeme [ludaropa, MOXKHO MO JIMHAM CTOPOH

OIIPpEAEJ/INTD, ABJIACTCA OH IIPAMOYI'OJIbHBIM HWJIA HET.

Haunbosiee nnrepecHbl mpsiMOyroibHbIE TPEYTOIBHUKA C IEJIOYUCTCHHBIMY JITMHAMUI
cropon. Tak, manpumep, Tpeyrojbauku 3, 4, 5 u jgajsiee uM nomodusie 6, 8, 10, masee 9,

12, 15 n 1.1

5, 12, 13 u manee um nojobusre 10, 24, 26 u T.1.

8, 15, 17 m najee uM 1o00HbBIE.

7, 24, 25 u majiee UM IIOIOOHEBIE.

CKopee BCE€Iro TaKHUX HE3aBUCHUMbBIX CepI/Iﬁ IPAMOYTI'OJIbHBIX TPEYTOJIbHUKOB C

OEeJIOYUCJICHHBIMU JIJIMHAMW CTOPOH 0OECKOHEYHO MHOIO.
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Teopema cunycoB. CTOPOHBI TPEYTOJIBHAKA .

IPOIIOPIUOHAJIbHBI CUHYCaM IIPOTUBOJIE2KAIINX YIJIOB,
a b c

sin/A — sinZB — sinZC"

CHG,HCTBI/IGI\/I K TeopeMe CMHYCOB MOXKHO CYUTaTb
CJTEIYIONLYIO TEOPEMY:

CTOpOHbI TpeyroJibHUuKa IIPOIIOPIUOHAJBHBI CUHYCaM
MIPOTUBOJIEZKAIIUX YIVIOB U UX OTHOIIEHUA PAaBHBIL
JBYM pajuycaM OIUCAHHOW OKPYKHOCTU OKOJIO
JIAHHOTO TPEYyTOJbHUKA,

a R b PO c g
sin/A — sin/B ~ sin/ZC T 2R.

Teopema kocuuycoB. KBagpar cTopoHbI
TPEYTOJbHUKA PABEH CyMME KBaJIPaTOB JABYX APYIUX
CTOPOH 6€3 YIABOEHHOI'O IIPOU3BEIEHUST STUX CTOPOH ‘
Ha KOCHHYC yIJIa MEXKIy HUMH,

c? = a?®+b? — 2ab - cos£C. ‘ Conepwarie |

Hauano |

Omnpenenenne. OKpPy2KHOCTHIO Ha3bIBaeTCsA (pUrypa, cocTosdIias U3 MHOXKECTBA BCEX
TOYEK IIJIOCKOCTH, KazK/1asd N3 KOTOPBLIX HAXOAUTCA Ha JaHHOM PaCCTOAHUA 7" OT HGKOTOpOfI ‘ < ” > |
toukn O 3roif minockoctu. Touxka () HA3bIBAETCH IEHTPOM OKPYXKHOCTH, a OTPE3OK,
coeuHAONTII TOuKy O ¢ JII0OOH TOYKOW OKPYKHOCTH, — ee pajuycoM. Bce paamych
OKPYZKHOCTH UMEIOT JJIUHY 7.

‘ CrpaHuya 39 nz 187 |

Onpenenenne. OTpe30K, COEIUHSIONIMI JIBE TOYKU
- OKPY?KHOCTH, HA3hIBACTCS XOPIOii. Xopaa, MPOXOomdamas ‘ Hasaz |
yepes IMEHTP OKPYXKHOCTH, HA3BIBAETCA NUAMETPOM OKPYKHOCTH.
OHpeJIeJ’IeHI/Ie. HpHMaH, nepecekaromniasd OKpY>KHOCTb ‘ Ha Becb skpaH |
B JIByX TOYKAX, HA3BIBACTCS CEKYIIEH.
Oupenenenne. Ilpamas, IMEOMAas ¢ OKPYKHOCTEIO ‘ SakpwiTs |
TOJIBKO ONHY OOIIMYIO TOYKY, HA3bIBACTCA KACATEIHHON K OKPY?KHOCTH.

1ane
o TEAMETP

\ pamryc

",

7
< KACATE/TLHAR




JBe npousposibHbIe TOUKH A 1 B oKpyskHOCTH pa3sOMBaiOT BCe TOYKU OKPYZKHOCTH,
orsmaHble 0T A n B, Ha j1Ba MHOMXKeCTBA.

Ompenenenne. Purypa, cocrosnas n3 00bEIUHEHN KaXKJIOTO U3 STUX MHOMKECTB €
toukaMn A um B HaspiBafoTcst ayroif okpyKHOCTH, a Todkn A u B — KoHImamMm JAByX 3THX
TYT.

Omnpenenenne. Jlyra Ha3zbiBaeTcs MOJIYOKPYZKHOCTBIO, €CJIA OTPE30K, COEIMHSIONINI ee
KOHIIbI, ABJISIETCS JTUAMETPOM.

Omnpenenenne. Yroj, BepIImHa KOTOPOro coBmagaer ¢ IeHTpoM O OKpyKHOCTH,
Ha3bIBAETCS ee IeHTPaAJbLHBIM YIJIOM. BBesieM moHsiTre rpa/iycHoi Mephl ayru. Ecan ayra
AB okpy:kuoctu ¢ mearpoMm O He GOJbIIe MOIYOKPYKHOCTH, TO I'PaLyCHOIl Mepoil 3Toit
JIyTU CYATAIOT I'PaJyCHYI0 Mepy meHTpaJibHoro yria AOB. Ecau xe ayra AB 6ombiie
HOJIYOKPY2KHOCTH, TO ee I'pajycHas Mepa cumTaercsa pasHoit 360° — ZAOB. Otciona
CeyeT, ITO TpajlycHas Mepa IOIyoKpyzKHocTH pasHa 1800, a cyMMa rpajyCHBIX Mep
JIBYX JIyT OKPYyZKHOCTH ¢ obmumu Kounamu A u B pasua 360°. CoiicTBa rpa LyCHBIX Mep
AyT OKPYZKHOCTEM.

1. Eciuz Touka M nexkut Ha ayre AB, To rpamycHast mepa
nyru AB pasra cymme rpaycabix Mep gayr AM n MB.

2. /IBe jiyru oJiHOIN OKPY?KHOCTH WJIN JBYX OKPYZKHOCTE
C PaBHBIMU PaJINyCaMU PABHBI TOT/IA M TOJBKO TOLJIA,
KOIJIa OHU UMEIOT PaBHBbIE I'PAJIyCHBbIE MEPHI.

3. IBe qyru OKpYKHOCTHU, 3aKIIOUEHHBIE MEZKLY
HapaJseTbHBIMIA CEeKYIUMU, PABHBI.

Omnpenenerne. YroJ, BepIIHHA KOTOPOIO JIEXKUT Ha OKPY:KHOCTH, a CTOPOHBI
IIEPECEKAIOT OKPYKHOCTh, HA3bIBAETCS BIIMCAHHBIM YTJIOM.

Teopewma. Brimcannblii yroJr uaMepsieTcs OJIOBUHOM JIyTH, Ha KOTOPYIO OH OITMPAETC.
Cnencreue. Brmcanable B OKPY>KHOCTH yIUIBI, ONUPAIOIIMECs Ha OJHY W Ty Ke
JIyry, paBHbl. B dacTHOCTH, BIHCAHHBIE B OKPYXKHOCTBH YIJIBI, OIMPAIONINECs Ha
IIOJIYyOKPY2KHOCTb, IIPSMBIE.
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Vst MeXK/y KaCaTe€/JIbHbIMU, XOPD/JaMU U CEKYIIUMUN

1. 'pagycuas mepa yria, BepIInHa KOTOPOTO PACIOJIOXKEHA
BHYTPH OKDY?KHOCTH, PaBHA MOJyCyMMe TDajlyCHBIX Mep JIyT,
OJiHa M3 KOTOPBIX Ta, Ha KOTOPYIO OIMMPACTCs JAHHBLA yToJ,
a Jpyrasi — Ha KOTOPYIO OIUPAIOTCS MIPOJIOJIZKEHHU

nyueit gannoro yria ZABC = (o + f)

2. I'pastycnast Mepa yria, BEpPIIUHA KOTOPOTO PACIOJIOXKEHA BHE OKPYXKHOCTH, PaBHA
IIOJIyPa3HOCTU T'PaJIyCHBbIX MEpP JyI, Ha KOTOpble OlUpaeTcs JAaHHbBII yroJi, IpuieM Hu3
OombIITEell MePBI HAJIO BBIYECTH MEHBIITYIO.

ZABC = 3(a— ) - 910 yTBEpPXKIEHIE BEPHO, €CIIH

| Hauano |
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— oba JIydya — CeKyIIue;
— OJIMH JIy4 — CEKYIIUi,
a BTOPOIi HaIIpaBJICH

10 KacaTeJbHOM;

— 0ba JIyda HaIpaBJIeHbl
110 KacaTeJabHbIM.
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B
v 3. 'pasycnas mepa yria, OqHa U3 CTOPOH
KOTOPOTr'0 HAIIpaBJIeHa II0 XOpJIe, & JIpyras
II0 KacaTeJIbHOI K OKPYKHOCTH, PaBHA ITOJIOBHHE
Ir'PaJIyCHON MepbI JIyT'U OKPY2KHOCTH,

3aKJIIOUeHHON BHyTpHu yriaa LABC = %oz.

4. TnaMeTp OKPY2KHOCTH TEPIEHINKYISIPEH K XOP/Ie,

HE ITPOXOJAIIE Yepe3 IEHTP OKPY2KHOCTU, TOTIa

¥ TOJBKO TOIJIa, KOT/Ia OH IIPOXOJUT Yepe3 CePEeIUuHY XOPJbI.

5. [Ipsimast siB/IsieTcst KacaTesbHON K OKPY2KHOCTH TOT/IA

1 TOJIBKO TOrJIa, KOIJla OHA IIPOXOJUT Yepe3 TOUYKY OKPY2KHOCTH
IIePIEHTUKYISIPHO K PAJIAYCy, IPOBEJIEHHOMY B 3Ty TOYKY.

CoorHorteHus MeEXK/y XOp/AaMu, paJuyCcaMi U OTpe3KaMM CEKYHINX U KaCaTe/IbHBIX.

1. Ecsim u3 TouKH, JiexKareil BHe OKPY2KHOCTH, ITPOBEJIEHBI
JBe KacaTeJbHbIE K JaHHOII OKPY?KHOCTH, TO JIJINHBI OTPE3KOB,
3aKJIIOYEHHBIX MEXK/ly JJaHHON TOYKOM M TOYKaMM KaCaHUHA, DABHBL.

2. Ecir iBe XOpJIibl OKPY?KHOCTH TIEPECEKAIOTCSI, TO IPOU3BEJIEHUE
OTPE3KOB OJHON XOPJbl PABHO ITPOU3BEIEHUIO OTPE3KOB
apyroit xopaet AM - BM =CM - DM.
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3. Eciin m3 TOYKM BHE OKPYKHOCTHU MTPOBEJIEHBI CEKYITIA

U KacaTeJbHasl, TO IPOU3BeJeHNe OTPE3KOB, 3aKII0UYEHHBIX MEZKILy
JAHHOU TOYKOU M TOYKAMHU IePeCeYeHUs CEKYIel ¢ OKPY2KHOCTBIO
PaBHO KBaJpaTy OTPEe3Ka, 3aKJIIOYEHHOI'O MEXKJy NAHHOU TOYKON
U TOYKOH KacaHUs OKPY’KHOCTH KacaTesnbuoit AM - BM = CM?.

4. Ecu n3 TOYKM BHE OKPYKHOCTH TIPOBEJIEHBI JIBE CEKYIIHe, TO
Ipou3BeJeHNe JIJINH OTPE3KOB, 3aKJIIOYEHHBIX MEXK/y JTaHHO
TOYKON M TOYKAMU IIEPECeYCHUd ¢ OKPYZKHOCTHIO OIHON CEeKyIIen
PaBHO IPOU3BeJeHNE JIJINH OTPE3KOB, 3aKJIIOYEHHBIX MEXIy JTaHHON
TOYKON M TOYKAMU IIepeCceYeHUd ¢ OKPY2KHOCTBHIO JIPYrOi CeKyIen

AM -BM =CM -DM.

sy OKpY2KHOCTU MOYKHO BBIYUCIUTH 110 hopmyse: L = 27 R.

JImuHy JyTu OKPY>KHOCTH, UMEIOIILYIO YIJIOBYIO MEPY (0, MOXKHO
ROy R 70 o

BBIMUC/IUTH 110 bopmye: [ = 7555 - ¢°,

€CJIN YTOJI (p u3MepsieTcs B rpajaycax; | = R,

€CJIn YIroJl o U3MepdeTcsd B paJuaHax.
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Jlexiust 3. MeTomuka o0ydYeHUs MIKOJbHUKOB PENIEHUIO 33124
miianuMerpun. OCHOBHBIE METO/Ibl PEHIeHUS MJIaHNMEeTPUIECKNX 3aaad

B wmeroguke oOydeHuss MaTeMaTuKe WCCJIEIOBAHUE ITPOOJIEMBI ITOUCKA PENIeHusd
3aja4 IMOJIyInUI0 IUpoKoe pasButue B padborax /. Iloita, riie ¢ MOMOIIBIO CHCTEMBI
MIPABUJI, COBETOB, yKAa3aHUI MPEJJIarajioch MOOYIUTh yYaIlIUXCsd K CAMOCTOATETHLHOMY
MIOWCKY CIocoba pereHns 3ajadu. B pyciie JaHHOTO HaIpaB/IeHHsS MOXKHO BBIIEIHUTDH
MOTUBAIMOHHBIM ~ ACIIEKT IIOUCKA W PA3JUIHbIe AaCIeKThl peNIeHus IIPOOJIeMbI
dbopmuposanue sppuctnaeckux mnpuemos (E. Bono, M.A. Pomnonos, JI.M. ®@punman),
obydueHne OOIIMM ¥ CIEIUAJbLHBIM [pHeMaM MOMCKa jokasaresnberBa (9.1 Torman,
3.A. Ckomen, B.A. [Hamunrep, A.Ml. Mocrosoii, I'U. Capannes), dopmupoBamme
UCCJIeI0BATE/IbCKUX YMEHU u oOydeHHe AHAJIUTUKO-CHHTETHYECKUM YMEHUSIM BeCTH
nonck (B.A. T'yces), meromomormuaeckne ocuosel momcka (I. Jlakaroc (Lakatos 1.))
B paborax 3Tmx aBTOPOB 3a/I0KEHBI: OIpPeeeHUs MOHATUS MaTeMAaTUYeCKUX 3a/1ada
U UX KJIACCU(PUKAIMSA, METOJbl PEeIleHns MaTeMaTUIecKuX 3ajad, HJIes eJIUHCTBA
JIOTHYECKON ¥ IBPUCTHYECKON COCTABIIAIONINX JIeATETbHOCTH, WJiesl €IMHCTBA METOJOB
anaju3a u cunresa u jp. [[IkosbHas npakTuKa TPaJIUIIMOHHO CBUIETETHCTBYET O HUZKOM
YPOBHE YMEHWs INKOJHHUKOB PemaTh 3ajadu, (hopMajn3Me B 3HAHUAX, CTPEMJICHUN
IIKOJIbHUKOB 3allOMHUTH MPUBEJICHHBIE PACCYZKJICHUs. BOJIBITUHCTBO YUAINUXC, JTayKe
pU3HKO-MaTEMaTHICCKIX KJIACCOB, 3aTPY/IHAIOTCSA B OCYIICCTBJICHUU IOWCKA PEIICHUSI,
TPeOYIOMNX BPUCTUIECKUX DPACCYXKJIeHni. B KadecTBe Hanbosiee BEPOATHON MPUIMHBI
TPYIHOCTENl B OOyYeHUU IMOUCKY CIocoba pPelmeHns 3aJIa9y YUaIluXcsd MIKOJIBI CIeyeT
CUUTATH HECOBEPINEHCTBO TPAIUINOHHON METOIUKHN, KOTOPas HE YIUTHIBAET CTPYKTYPY
1 (PyHKIIUN TONCKA, HE PACCMATPUBAET BCEX €r0 ACIEKTOB.

OHuM U3 myTeil aKTUBU3AIUN MO3HABATEIbHON JIeSITeIbHOCTH YIAIUXCS STBJISIETCST
o0yueHnr pas3JuIHbIM  CIIocoDaM  peleHusi TreoMerpuyeckux 3aja4d.  ObOydenwne
YVUAIIXCs PEIIeHrI0 TeOMETPUIECKHX 3aJad PpPas3jIudHbIMU CIIOCO0aMU U MeTOaMu
IaeT BO3MOXKHOCTD:
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— IPUBUTH UHTEPEC K U3yUaEeMOMY IIPEIMETY;

— MPOOYKJIATh UX K 00Jiee BIYMYUBOMY U3YUEHUIO F€OMETPHIO;

— Pa3BUTUA KPUTUYECKOT'O U MATEMaTUIECKOI'O MBIIIJICHN;
MIOJTHEE MCCJIEIOBATH CBONCTBA N€OMETPUIECKUX (DUTYD;
IIOJMETUTH CBOICTBO, O KOTOPOM B 3aJlade HUYero He TOBOPUTCH;

— MOJIyYUTh UHTEPeCHOe 0DODIIeHne 3aa4uu 1 JIp.

J1. Tloita B kuure «Kak perrars 3a/1adqy» BbIJIEIIET TaKWe IYHKTHI PENICHUS 33, 1a9H:
. IIpourn BHUMATEIHLHO 3a/a4y.

. Chenait cOOTBETCTBYIONIHIT YCJIOBUIO Y€PTEXK.

. OT™MeTh Ha YepTrexke JTaHHBIE.

. 3aluIm yCJIOBHE.

. 3amuInm 3aK/I0YeHHe.

T W N =

6. Becectoponne o6ymait 3akodenue. Hebas yn ero nepedpa3upoBaTh, He U3MEHAA
CMBICJIA, MOMPOOYIt COMOCTABUTH €ro ¢ JAPYruME (Tebe M3BECTHBIMU) MOJIOXKEHUSIMU.

7. IlomblTafica HalTH CBA3b MeEXKJy 3aK/JIIOUYEHHEeM U yCJIOoBHeM. KEciam 3Ty CBA3b
HEIIOCPEJICTBEHHO YCTAHOBUTHL HEJIb3sl, MOIPOOYHl YCTAHOBUTHL €€ IMOCPEJICTBOM JIPYTHX
(pane m3BeCTHBIX TeOE) MOTIOKEHUIA.

8. Ecim u mocsie 9Toro yecTaHOBUTDL CBSI3b 3aTPYJIHSAEIILCS, TO MOIBITANCSH, COTJIACHO
IIPE/IIIOJIOZKEHUIO ICTUHHOCTH 3aKJII0UEeHN, CJEIATh JIONOJTHUTEIHLHOE TIOCTPOEHNE.

9. Iompobyit BecTH paccy’KJIeHWs ¢ KOHIIA BBIMUCAHHONW TOOO#W B3aMMOCBS3U. DTH
paccyKJIeHNs JIOPKHBI IPUBECTH K JTOKA3aTETbCTBY.

CyIiecTByloT pasjimiHble KJIaCCHMUKAIUA TeOMETPUUECKUX 3aJad, HauboJiee
pacIpoCTpaHEHHO dBJIAETCA JleJieHne 3a/lad Ha BbIYUCJIEHUE, 10Ka3aTeJbCTBO,
nocrpoeHne. Haubosbiryo TpyJaHOCTh BBI3BIBAIOT 33Ja4d Ha JloKazaTeabcTso. [L.I.
CapanreB ormeuaer: «OOydenme 0Ka3aTeIbCTBY JOJKHO OBITH OJHONH W3 I1esei
MAaTEMATUIECKOTO O0PA30BAHUA M SBJIATHLCS COCTABJISIONIEHl OCHOBBI KOHCTPYUPOBAHUS
cojiep:KaHusl OOydYeHUs] MAaTeMaTHKe B CpeJliHell IKojes. B obydeHun j1o0ka3aresibCTBY
BazKHAas POJIb OTBOJIUTCA O0YUEHUIO MIOUCKA JIOKA3aTE/ILCTBA, UCIIOIb30BAHUIO PA3TMIHBIX
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METOJIOB JIOKa3aTe/IbcTBa, BBIOOPY Hambosiee mpocroro m3 Hux. [lo muenmio H.B.
MeTtebecKoro, MEeTOJbI JIOKA3aTeIbCTBA B OOYYEHUU CJIeIyeT pPa3sHoOOpa3uTh, OT/IaBas
[PEIOYTEHNEe TeM U3 HUX, KOTOPBIE JIYUIe CIOCOOCTBYIOT OOYUEHHIO ITKOJIHLHUKOB
CaMOCTOSATE/ILHO JIOKA3BIBATH HOBBIE MATEMATHICCKHUE MTPEJJIOKEHI. DTOMY TPEOOBAHUIO
B HAMOOJIBITIEl CTENEeHN OTBEYAIOT aHAJIUTUIECKUEe METObI.

B mayunoit u y4eOHO-MeTOIMYECKON JUTepaType K aHAJUTHIECKUM MeTojaM B
FEOMETPHUH OTHOCST CJICIYIONINE:

1. Bocxomstiuii anams (CoBEpIeHHBIH aHATHS).

2. Hucxonsgmuii anajin3, KOTOPBI B CBOIO OYEPE/Ib JICJTUTCH HA:

a) HECOBEPIEHHBIN aHAJIN3;

6) MeToJ| JOKa3aTeabCTBa OT TPOTHBHOIO.

3. AnrebGpamdeckuii MeTo/1 (METO/] IPUCYTCTBYET TOJBKO B T€OMETDHH ).

CyImIHOCTD METOJ/Ia BOCXOJAIIEr0 aHajiM3a 3aKJII0YaeTCd B TOM, YTO HCXOHBIM
MOMEHTOM DeIlleHns] 3aJadul sBJIeTCS ee 3aKJIIoueHue, I[peoOpasoBaHue KOTOPOro
MPOMCXOIUT IIyTE€M OTBICKAHWS JIOCTATOYHBIX MPU3HAKOB €0 CIIPABEJIMBOCTH, TO €CTh
TAKWUX, U3 BEPHOCTU KOTOPBLIX HEU30EKHO CJIEJYET CIIPABEJIMBOCTD 3aKJIIOUEHUA 3a/ad1
WA TEOPEMBI.

Hecoseprirennplit anaims sB/IsieTcs Pa3HOBUIHOCTHIO HUCXOMAIIEro anauusa. 1Ipu ero
WCIIOJIB30BAHUU MBI JIOITYCKaeM, 9TO 3aKJIIOUeHe TeOPEMBI BEDHO U TeIepPh, JIBUTASCh OT
3aKJIIOUEHUs] TEOPEMbI, CTPOUM IIETIOYUKY CJIEJICTBUIl, TIOKa He IOJIyYNM 3aBeIOMO BEPHOE
paBeHCTBO (WM TPUJEM K aKCHOMe, WJIM paHee JIoKa3aHHOI Teopeme). HecoeprieHubrii
aHaJIN3 He SBJIIeTCS METOJOM JI0Ka3aTeIbCTBa, OJJHAKO OH MOXKET I10/ICKa3aTh HaM IIyTh
[IOCTPOEHUsI CUHTETUYIECKOTO JOKA3ATE/LCTBA.

MeTosoM HHCXOJSIIEI0 AaHAJM3a PEMaloTcs BCe 3ajJadl  Ha [OCTPOCHUE B
IJIAHUMETPUN: MBI JIOIIyCKaeM, 4YTO urypa, KOTOPYIO HEOOXOINMO IOCTPOUTh,
CYIIIECTBYET, JIeJIAeM €€ UYepTe:K U yCTaHABIMBAEM CBS3M MEXKJIy JAHHBIMU B 3aJlade
BEJIMYMHAMU Ha 9TOM Y€pPTeXKe, UTO IO3BOJIET HAM HANTH IIJIaH ITOCTPOEHUS JTAHHOIM

durypsbi.
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Meros mokasarTesabcTBa OT HPOTHBHOIO —TAKXKe SBJISETCS  PA3HOBHIHOCTHIO
HuCXosAmero anausa. CyTb 3TOr0 MeTO/a 3aK/IOYaeTCA B TOM, YTO PelIeHne 3a/aduu
Ha JI0KA3aTeIhCTBO (MM TEOPEMbI) HAXOAUTCS Iy TeM MOy IeHNsT HeOOXOMUMbIX YCJIOBUIL
CIIPABE/JINBOCTH IIOJIOZKEHHSI, IPOTHBOPETAIIETO 3aKIIOUEHNIO 33191 (T€0PEMBI).

AnreGpantecknii MeTOJ pelleHus 3aJadl - 9TO Takas (QopMa AHAIUTHIECKOTO
MeTO/la, LPH KOTOPOM CBSI3M MEKJIy HMCKOMBIMH U JaHHBLIMI YCTAHABIHBAIOTCA C
HOMOIIIBIO COCTABJIEHNs YPABHEHUIT MJI CHCTEM YPaBHEHUI (pezke HEPABEHCTB UJIU CHCTEM
HEPABEHCTB).

Anayu3 JmTepaTyphl MO3BOJIII BBIIEINTH CJIEAYIONHe OCHOBHBIE METOLI PEIIeHMU:
IUIAHIMETPHIECKHIX 33,184

Meto JOTIOJTHUTEJILHBIX MTOCTPOEHU (KOHCTPYKTUBHBIIN)

CyTp MeToja JIONOJHUTEJBHBIX IMOCTPOCHHUI 3aK/II0YaeTcsd B TOM, 9YTO YePTexk
K 3ajlade, Ha KOTOPOM TPY/JIHO 3aMETUThb CBA3UM MEXKJy JIaHHBIMA W WCKOMBIMU
BEJIMIMHAMU, JIOTIOJIHSIETCS] HOBBIMU (BCIIOMOTATE/IbHBIMU) 3JIEMEHTAMHU, [OCJIEe Yero TH
CBA3U CTAHOBATC OOJjiee ONLYTUMBIMU UJIU JIa2Ke OYEBUIHBIMHU.

CymiecTBytor 3aja9iM, B KOTOPBIX JIOMOJHUTEIHLHOE IIOCTPOEHHME OIpeesseT
€JIMHCTBEHHBIN CIIOCOO peIleHus; B HUX pelleHne, KakK IMPaBUJIO, HAYUHAECTCA C TaKOI'o
nocrpoenus. B jpyrux 3ajadax WUCIIOJIB3yeTCd CMENIaHHBIH MpUeM pelieHus, KOraa
JIONIOJTHUTEIbHOE TIOCTPOEHKE peasin3yeT JIMIb YacTh pelleHns. B TpeTbux 3ajadax OHO
MIPUMEHSIETCsl KaK OJMH M3 BO3MOXKHBIX METOJIOB HApSJLy C JPYTUMH, XOTS MOYKET U
HE ABJIATHCA JIydIuM. Bo MHOTHX ciIydasx NMpUMEHEHUE JIONOJTHUTETHHOIO MOCTPOECHUA
JeJIaeT Peltenne 3a/1a91 yCTHBIM.

Bana4ga 1. B okpyxkuoctu ¢ nearpom O nposejierbl aBe paBhble xopabl AB u CD.

Ha stu xopmpr onytenst neprenukyisapbl OK u OL coorBercrBenno. lokaxkure, 1To
OK u OL pasHbr.
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Pemenne. Ilposeném pagmycer OA, OB, OC, OD. Tpeyroamsaukun AOB u COD
pasubl 110 TpéM croponam. OK u OL -ux BBICOTBI, TPOBEIEHHBIE K PABHBIM CTOPOHAM,
CJIEJIOBATE/ILHO, OHU PABHBI KAK COOTBETCTBEHHBIE 3JIEMEHTHI PABHBIX TPEYTOJIHHIKOB.

Yacro pemaromuii 3a/ja4y HHTYUTHBHO UCIIOIB3YET JIOMOJTHUTEIHBHOE TIOCTPOEHNE, HO,
HE BBIJEJIsIs €ro KaK METOJ, MOXKET He YBHJIETh IIeJIeCOODPA3HOCTH €ro IMPUMEHEHUs B
JIpyrux, 0ojiee CJIOXKHBIX WM JIaKe aHaJOIMYIHbIX 3a/a9ax.

Kaxk y3narh, Kakoe JOIOJIHUTE/ILHOE IIOCTPOEHHE CIEAYeT BBIIOIHITL B TOM HJIM HHOM
caydae? OTBET Ha TOT BOIPOC JaeT CBOETO Pojia KIACCHU(MUKAIMS JIOMOJTHUTEILHBIX
IIOCTPOEHUII, CBA3aHHAs C XapaKTePHLIMU IpU3HAKaMu (QUTyphI, JaHHON B 3ajade.
Tiare bHbIE aHaIU3 PeIIeHni JOCTATOYHO OOJILIIOrO KOJIMYECTBA 3aad, B KOTOPBIX
JIOIIOJIHATE/IbHOE TIOCTPOEHME WCIOJIb3yeTCsd IMPSAMO WA KOCBEHHO, IIOKA3aJl, YTO
1IEJIECO00PA3HOCTD IPUMEHEHHUsI TOrO UJIM MHOI'O JIOIMOJHUTEILHOTO IHOCTPOCHUS 3aBUCUT
OT 3THUX IPU3HAKOB.
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domonaurenbHoe mocrpoeHme 1. Ecium B TpeyrojbHuke 3ajlaHa MeJaHa, TO
TPEYroJbHUK JIOCTpauBaeTcd JI0 IapaJjiiejiorpaMMa C IeHTPOM B OCHOBAHWUHM ITOM
Meanbl (puc. 1).

B zaBucumocTu ot cojiepzkaHud 3aja91 TaKOe JOCTPAUBAHIE MOYKHO BBITIOJHATD JIJISA
OJIHOM, JIBYX WM jJaxkKe Tpex mejuan. [Ipm 3ToM BO3MOXKHO HCIOJIB30BAHHE HE BCETO
napaJiiesiorpaMMa, a JIMIib ero 9actu (Hampumep, Tpeyroibhuka ABA,).

3amaua 2. /Ise cTopoHbI TpeyrojbHUKa paBHbI 27 u 29, a MeuaHa, MPOBeJIeHHAA K
TpeTheil ctopoHe paHa 26. HaiiTu BbICOTY, TpOBEIEHHYIO K CTOpPOHE 27.

B D E

o)

A C

Hano: tpeyroasank ABC, AB=27, BC=29,BO=26, CD — Bricora, BO — menuaHa.

Haiitu: CD.

Pemnenmne.

1. Honomaurenpuoe nocrpoerne: crpoum OE=BO, ABCE-napasuiesorpamm (1o
npusHaky) BC=AE=29. AB=EC=27.

2. SAABC = SAABE. Ucnosb3yem dhopmyny lepona:

Vplp—a)(p—0b)(p—c)
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3. SA\ABFE =

R0 = - X 27 X CB

CD =20

Orsert: 20.

JonosaurenbHoe nocrpoenue 2. Eciam jgana Tpamenusi, To ee JuaroHajb WA
GOKOBasi CTOPOHA TTAPAJIIEILHO MepeHocaTest (puc. 2).

B p» C
_ D, A A D
6)

Puc. 2.

3amaua 3. Haiitu BeICOTY paBHOOEIPEHHON TpaleIuu, ecjii €€ JIMaroHa i B3auMHO
MEPIEHIUKY/ISIPHBI, a IO b TPaIeInl paBHa S.

C

A F D E

Jano: ABCD - pasuobenpennas Tpatenusi, AC u BD — quaronasun ACBD

S - ILIOIIAIb TPAIEIUH.

Haiitu: BeICOTY Tpamerun

Permenune.

1. Jononuurensuoe nocrpoerune: crponm CE||BD.

2. ITpoBogum BeicoTy CF - ona sBisiercst memanoit u buccekrpucoit AE=2AF=2h

Smp = 3(BC + AD) - CF
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BC + AD = AFE (r.x. BCED - napannenorpamm) BC=DE

%AE-C’F:%-Qh-h:hz

Haxoaum BBICOTY.

Metoa momobus

e dburypst F u F; naswpBaiorcs mogo0HBIMEI, €C/IM OHU MEPEBOJATCS JIPYT B JApyTa
peoOpa3oBaHWeM TOJ00WsS, T.e. TaKUM IpeoOpa3OBaHWEM, IPU KOTOPOM PACCTOSHUS
MEZKJLy TOUKAME U3MEHAIOTCs (YBEJIMIUBAIOTCS U YMEHBIIAIOTCS ) B OJIHO U TO 7K€ YHUCJIO
pas.

[Ipusnakm 1mog00usd TPEyroJbLHUKOB:

1) Ecin siBa yrjia offHOrO TpeyroJibHIUKA COOTBETCTBEHHO PABHBI JIBYM YIJIAM JPYTOTO;

2) Ecin jiBe CTOPOHBI OJHOTO TPEYIOJbHUKA IIPOINOPIMOHAIBHBI JIBYM CTOPOHAM
JIpDYTOro 1 YTJIbl, 0Opa30BaHHBIE STUMHI CTOPOHAMHU PABHBI;

3) Ecau Tpu CTOPOHBI OJHOTO TPEYrOJbHUKA MPOIMOPIUOHAIBHBI TPEM CTOPOHAM
JIpYyTOro.

Bamaua 4. B rtpeyrosbauke ABC muposegensr Boicorbi AM u BN. Haiitu yriier
tpeyrosibauka MNC, ecmu ZA=a u £B = (.

Pemenue. Ilpsavoyronsasie tpeyroapaukun AMC u BNC unmeror paBuble ocTpble
yruibl nipu Bepmmae C; ciieoBaTeibHO, OHU TOM00HBI. OTCO/a 3aK/II0YaeM, 9TO B
tpeyrosibauKax MCN 1 ACB cropomb!, npuiexkarmue K paBHOMY yruiy mpu Bepinuae C,
HPOIOPIUOHABHBI, CJIEOBATENIHLHO (110 BTOPOMY MPU3HAKY MOJ00US), 3TU TPEYrOJIbHUKH
110/100HbI. B 110/100HBIX TpeyroJibHIKaX MPOTUB COOTBETCTBEHHBIX CTOPOH JIEYKAT PABHBIE
yruibl, odtomy ZNMC =au LZMNC = .

Meton 3aMeHbI

Meron 3aMeHbI IIMPOKO TPUMEHAETCS B aJjiredpe, HO He MeHee 33(HEHEKTUBHO
«3aMeHa» MOXKeT ObITh npuMeHeHa B reoMerpuu. CyIIHOCTH 9TOrO IpHEMa PEITeHUs
FEOMETPUYECKHX 3a/1a4 COCTOUT B CJIEyIONeM: (purypa, o0 KOTOpoil ujeT pedb B yCJIOBUU
3aJladK, TaK 3aMeHsgeTcss (PUrypoil C TOH 2Ke MCKOMOW BeJUYUHOM, UTOOBI HAWTU ITY
BEJINIMHY OBLIO Jlerde.
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Meto, BBeJeHHUsI BCIIOMOTaTEJIbHOIO HEM3BECTHOI'O

CyTb MeTojla 3aKJ/II0YaeTcsi B TOM, YTO, MCXOJd U3 YCJOBHs 3ajadd COCTaBJISIOT
ypaBHeHue (Ui CUCTeMY ypaBHeHUit). B KauecTBe BCIIOMOTraTe IbHbIX apryMEHTOB YII00HO
BBIOMpATh BEIUYHMHBI, KOTOPBIE BMECTE C JAHHBIMU W3 YCJIOBUS 3aJa49d JIAl0T HabOP
9JIEMEHTOB, OJHO3HAYHO 3a/IaI0IINX HEKOTOPYIO (bUrypy.

Merton normnaaeii

B maremarnueckux 3ajavax 9acTo ObIBaeT IM0JIE3€H TaKOW IIPUEM: JBYMs CIIOCODaMu
HAHTH OIHY U TY K€ BEJMYUHY U IPUPABHATDH IOJIyYeHHbIE JJIg Hee BhIpaykenus. Ilycrhb
MBI, HAIIPUMED, JIBYMsI CIIOCOOAMU HAIILIH ILIOIIA/ b HEKOTOPOit (hurypsl. Ecin B omxHoM u3
BbIPaKeHUii JIJIs TJIOIMAJIN BXOJIUT, CKAYKeM CUHYC KaKOro-Jnbo yriia &, TO P HOMOIIH
coorTHomeHust |sina| < 1 U3 MOJIy9eHHOrO PABEHCTBA MOXKHO IOJIyYUTH HEKOTOPOE
HEpaBEHCTBO, IIOPOl MHTEPECHOE.

Bamada 5. /lokazarb, 9TO IpPOM3BEJEHUE JIOOBIX JBYX CTOPOH TPEYIOJbLHUKA He
MEHBIIIe [TPOU3BEIEHNsI €ro MePUMeTpa Ha PaJInyC BIMCAHHON OKPYKHOCTH.

Pemenne. Jloctarodno NpupaBHSATL BBIPAXKEHUS I HAXOXKIEHUs  ILIONIAIN
[POU3BOJILHOTO TPEYTOJIbHUKA U y9ecThb, uTo |sina| < 1.

BekTopHbIii MeTO/T

OJMH U3 OCHOBHBIX AHAJUTUYECKUX METOJOB PEIIeHUs IIJIAHUMETPUYECKUX 3ajiad
SIBJISIETCS BEKTOPHBIN METO/I.

IIpumepHasi cxema pellleHusi FTeOMETPUIECKUX 3a/[a9 BEKTOPHBIM METO/IOM:

- [Ipounrarh 3aja4y, BbLICJIATH YCAOBUE U TPeOOBAHUE 3a/1a9d, BBHIIOJHUTH YEPTEXK.

- BBectu B pacecmoTpenue BeKTOPBI (BBIOpAaTh 6A3NUC - JBa HEKOJIIMHEAPHBIX BEKTOPA
HA [IJIOCKOCTH, TPU HEKOMILJIAHAPHBIX BEKTOPA B IPOCTPAHCTBE).

- «IlepeBecTu» reoMerpuYecKoe YyCJIOBHE 3ajadd Ha s3bIK BEKTOPOB. BeKTOpHI,
HeOOXOIMMBbIE JIJIsi PEIIeHs, BLIPA3UTh Yepe3 Oa3ucHbIe.

- «IlepeBectr» reomerpmueckoe TpeOOBaHME 3aJa9U HA sI3bIK BEKTOPOB (MOXKHO
YCTHO).

- C mnoMmoripio BEKTOPHON ajreOpbl  (1Ipeodpa3oBaHuii BEKTOPHBIX BbIPAYKEHMIA )
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HepeiTH 0T BEKTOPHOI'O YCJIOBUSI 33JIa9i K TPEOOBAHMIO.

- T[losryaeHHOMY BEKTOPHOMY BBIDAXKEHUIO JIATH T€OMETPUIECKOE UCTOJTKOBAHIE.

Otpesok AB, mis Koroporo KoHer, A cumraercs mepBbIM, a KOHEN B — BTOPBIM,
HA3bIBACTCS HAIIPABJIECHHBIM OTPE3KOM, WU G6eKMmopom. BeKTop, y KOTOPOTro Hadajao u
KOHEII COBIIAJIAIOT, HA3bIBAETCH HYyAe6bim. JIBa BEKTOpa HA3BIBAIOTCH KOAAUHEAPHHLMU
(mapaJieIbHBIMH ), €CJIH OHU JIEZKAT Ha TTapAJUIeIbHBIX MPAMbIX (1iu coBraaaoT). [lycTs
Hauano A BekTopa u KoHer| B 3amanbl koopguHatamu A(z1;yy), B(z2;y2) Torma ducia
Ty — X1 U Yy — Y1 HABBIBAIOTCH Koopdunamamu eexmopa AB.

Teopema 1. /IBa BeKTOpa paBHbBI TOTJ/IA U TOJHKO TOT/A, KOTJA OHU MMEIOT DaBHBIE
OJTHOMMEHHBIE KOOD/IMHATHI.

Teopema 2. Ecin ﬁ(m;y), TO |1@| = VTR

Teopema 3. Ilycts BekToper AB, AC' u C'B obpazytor Tpeyroibuuk ABC. PaznocTsio
nByX BeKTOpoB AB u AC' saBjsieTcst BEKTOD C@ , Takoit, uro C B+ A :@ \

Teopema 4. («IlpaBuiio rpeyrosbaukas ): Onpemesmm cyMMy BEKTOPOB @ 31 C‘*ﬁ s
9TOT0 OT KOHIA BeKTOpa AB OT/IOXKUM BEKTOD ﬁ =C'D. TlocrpoeHHsrit TakuM 0b6pa3oM
BEKTOD F( HA3bIBAIOT CYMMOII BEKTODOB B u @: E+@zﬁ( :

Teopema 5. («paBuiio mapaJiesorpaMmas ) s ToCTpoeHust CyMMbI BEKTOPOB /@

u CD or touku A ornoxxum BekTop AE=C
napaJsutesorpamyva ABKE. Torma @+C@zﬁ( )

IIpoussedenuem eexmopa @ wa wucao k Ha3bIBaETCS BEKTOD b, YJIOBJIETBOPSIOITH
ceytomun yesosusn: 1) [b] = |k||@l; 2) ecom k>0, o b 11 @; ecam k<0, To b 1| @.

[Toctpoum werBepryio Bepmuny K

—

Cranapmnoim npouseederuem eekmopos a(x1;y;) u b(xs; ys) HA3BIBACTCS TUCIIO T1X9 +
Y192.

3adava 1. Touka C — cepenuaa orpeska AB, a O — mponsBoJibHAsSI TOYKA Ha ILJIOCKOCTH
(pmc. 1). Hokaxkure, uro OC' = 1/2(O—J>4+O?).

Pewenue.

[To mpaBmty TpeyroabHIKa O? :O—z>4+fﬁ 3 O? :O? +@ 3
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Puc. 1

CkiapIBast 3TH PABEHCTBA, IIOIyYaeM: 20?:@)1+0?+(1@+ﬁ).

Tax kak Touka C — cepemmaa orpeska AB, To 1@+B?:6.

CuietoBaTe IbHO, 20C— O—z>4+@ wmr OC=1 /2( @LLO?

3adava 2. B HapaﬂneﬂorpaMMe ABCD pano: M € BC u BM:MC=1:2; N € DC,
DN:NC=1:2; AM = AN b.

Bripasure BeKTOPBI 1@, zﬁ, m u @ yepes @ u b.

Puc. 2

Pewenue. Ilyctrb ABCD — mapasienorpamm (puc. 2), B KoTopoMm M 6 BC,
BM:MC=1:2, N € DC, DN:NC—12, AM—a A—> e AT AD T BR
gyepe3 @ u b. DO=0B, DB||MN = NO, = 01

Torma m:m—ngﬂ,
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0,C=1A0,=1a+15,
AC=A0,+0,C=2a+%
NC=AC-AN=2a-1b,
DN=1NC=3a-1b
ﬁ:ﬁwﬁzgtgi
AB= gzlg*

-1d, BM=1MC=%5-1g,

AD=BC=BM+MC=25-3a

3adava 3. B okpyx)HOCTB ¢ 1eHTpoM B Touke () Bimcan uerbipexyroibauk ABCD,
JIMaroHAJIM KOTOPOTO IePeceKarTcs B ToUKe P 1 B3auMHO nepreH Ky asipabl. Jlokaxkue,
qro cepequabl cropon AB u CD, teatp O wu Toukm P SBISIOTCS BepITHHAMA
rapaJijieorpaMma.

KoopamaaTHbIit MeTOT,

Taxk:ke K aHAJUTUIECKOMY METOILY OTHOCUTBHCA METOJ] KOOPJAMHAT € IOMOIIBIO
KOTOPOI'O MOYKHO pelIaTh IJIAHUMETPUIECKHUE 3a/a1u.

IIpumepHasi cxema pellleHusi TeOMEeTPUYIECKNX 3a/4a9 METOJ0M KOOPJIWHAT:

- [IpounTars 3a/1a19y, BBIIEIUTE YCIOBUE U TpeOOBaHUE 33JIa9H, BBIIIOJHUTH T€PTEXK.

- Beibpars cucremy koopjuHat (HanboJee paruoHaIbHBIM CIIOCOOOM ).
HEOOXOMUMBIX JIJISI  PEeIIeHUs.
FEOMETPHUIECKOE YCIOBUE 33/1a9U Ha SA3bIK KOOD/INHAT.

- 3ammcarb KOOPAMHATHI TOYEK, «ITepesecT»

- «IlepeBectn» reomerpudeckoe TpeGOBaHWE 3aJa9M HA A3BIK KOODAUHAT (MOXKHO
YCTHO).

C momoripio ajaredbpandecknx IIpeoOpa30BaHMil MepeiTi OT YCJIOBHA 3ada4dd K

TpPebOBAHUIO.

- [TomygyerrOMy aaredOpandeckoMy BBIPasKEHUIO JIaTh T€OMETPUIECKOe MCTOJIKOBAHNE.

Saga4da 6. B upsaMoyroabHOM paBHOOEIPEHHOM TPEYTrOJIbHUKE IIPOBEIEHBI MeIaHbl
OCTPBIX YIJIOB. Bhramemre KOCHHYC yTia MeK)1y HUMH.
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B1(3,0); A1(0, 3)

Pemenwe: 1. Beesem cucremy KOOpIMHAT TaK, B 9TOM CJIydae BEPIIHHBI TPEYTOJbHIKA
6yayT nmers koopaunarel: C(0,0), A(a,0), B(0,a). (3aech a - nimna karera. )

2. BeraucamM KOOpIMHATEI BEKTOPOB:

A4y = (0-a;3-0) = (—a;3),

BIEESE=00 — a) = (3; —a).

3. Tenepn ucnosb3yem hopMyiLy /it BBIYUCIEHNST KOCHHYCA YT MEK/LY BEKTODAML.

DTOT YroJi COBIIAIAET C YIJIOM MEXKIy MeIMaHaMA.
et y( LR X

AA;. BB;) = T g

o ALNERY, V()2 4(8)24/(2)2+(—a)? 5

Mertoa reomerpudeckunx mect todek (I'MT)

[Ipu pemenun 3aj1a4 Ha nocrpoenne metogoMm ['MT pekomenjiyercd mMeTb B BUJLY
cJIeIyIoIee.

1. Hajto 3HaTh CBO#ICTBA OCHOBHBIX T'€OMETPUUIECKUX (DUTYD.

2. Omna n Ta ke durypa MOXKeT HMeTb MHOIME XapaKTepUCTHIeCKHe CBOHCTBA,
KazKJ10€ U3 KOTOPBIX B OTJEJIBHOCTH MOXKET BIIOJIHE OIpEJIe/ATh 3Ty durypy kak I'MT.
Hamnpumep, OKpy?KHOCTh MOYKHO ompeieuTb, kKak [ MT (I710CKOCTH ), HAXOMISIIUXCS OT
JIAHHO# TouKE (9TOil MIockocT) Ha jgaHHOM paccrosiaun, u Kak ['MT, u3 koropbix
JIAHHBIA OTPE30K BUJIEH IO TPSMbBIM YIVIOM (HMCKJIIOYas KOHIBI orpe3ka), n Kak ['MT,
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OTHOIIIEHUE PACCTOSHUII KOTOPBIX OT JBYX JAHHBIX TOYEK €CTh BEJUYUHA IMOCTOsIHHA
u T.). Yem OOJIbIIE M3BECTHO XapaKTEPUCTUUECKUX CBOMCTB (UIYPbI, TeM OOJIbIIIe
BO3MOXKHOCTEl y3HATh 3Ty (DUTYPY HPHU PEIIeHUN 3a/1a9u.

3. O6bruno perenne 3asa4d Ha Haxoxkjaeaune ['MT cocrout m3 anaausa, MOCTPOCHUS,
JIOKa3aTe/bCTBa M MCCJIEIOBAHMSI.

[Ipu ananuze jgoryckaloT, 4YTo GUIypa HaiigeHa, X PacCMATPUBAIOT OJHY WJIN
HECKOJIbKO TOYEK, IpUHAJJIEKAIUX (urype. YCTaHABIUBAIOT CBA3U STUX TOYEK C
JIAHHBIMH 3JIeMEHTaMu, BbITeKatorue u3 onpeaenenns ['MT.

B ocHoBHOM CymnIHOCTH aHaW3a CBOJUTCA K YCTAHOBJCHUIO TaKWUX CBOMCTB
(cBsizeil) mckoMOit (bUTYDBI IO OTHOIIEHUIO K JAHHBIM SJI€EMEHTaM, KOTOPBIE SBJISTFOTCS
XapaKTePUCTUIECKUMU JIJIT U3BECTHON (DUTYPHI.

B pesysibrare anaimsa (BO MHOTHX CJIy4asiX) Mbl HPUXOJIUM K IPEIIOJIOKUTETHHOMY
PEIIEeHnIO BOIIPOCa.

Anams 3a/1a4 Ha mocTpoenne, pemaembix MerogoM ['MT, cBomguTcs, Kak IpaBuiIo, K
HaXOKJICHUIO JIBYX OTJ/ECJIbHBIX YCJIOBUIl, OIPEJIE/ISIONINX NCKOMYIO TOUKY. HOT I8 cpas3y
BBIJIEJINTH 9TU YCJIOBUsI HE YIAEeTCsl, U TOI/a HY>KHO OOHApYKHUTh IEIOYKN, KarKas 13
KOTOPBIX MOXKET OBITH ITOCTPOEHA UCXOJId U3 JIAHHBIX 3819 U IIPEJIIECTBYIONUX TOYEK;
3aBePIIATHCS 9Ta IIEI0YKa, JOIXKHA KCKOMOI TOUKOM. 1 KaxK 10l 13 TOYEK 9TOH MeIOUKN
B CBOIO OY€PE/Ib UIILYyTCs JIBa YCJIOBUS, OIPEJIEIAIONINE €e.
000CHOBATbH, T.€.

Haitnennoe TpebyeTcd  erne

JOKa3aTeJIbCTBO.

peleHne CJIeJlyeT  TIPOBECTH

Jloka3aTebcTBO CBOJUTCH K YCTAHOBJICHUIO BEPHOCTU JIBYX B3aMMHO OOpPATHBIX
NPEJIOKEHUNA:

a) Besgkasg Touka M, obmamaromas xapakrepucrudeckuMm  coiicrBom  ['MT,
NPUHAIEKUT HailJIeHHO# B aHaju3e durype;

6) ecam TOYKA NPUHAJIEXKHUT  HANHJIEHHON

XapaKTepUCTUIecKnM cBoiicrBoM nckomoro I'MT.

durype, TO oHa o0bOJaIaeT

Heno B ToM, 4YTO corylacHO ompejenennio, nmpu orbicKkanuu ['MT myxkno naiitn
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MHOYKECTBO BCEX TOYEK ILIOCKOCTH, OO0/IAJIAIONINX XapPaKTEePUCTHIECKUM CBOHCTBOM.
Haitennyito ¢dburypy Mbl BlipaBe CUATATh JUNIL B TOM ciaydae uckombiM ['MT, ecnm
MBI yOeIIMCsT, 9TO Ha TIOCKOCTH (B MIPOCTPAHCTBE) HET TOYEK BHE HANIEHHON (UTyDHI,
00718 TAIONTNX XaPAKTEPUCTUIECKIM CBONCTBOM.

Cretyer 3aMeTUTh TaKKe, UTO JIOKA3ATEIHCTBO KAXK/IOTO U3 BBINIEYKA3aHHBIX JBYX
NIPEJJIOKEHUNT MOXKET OBITH 3aMEHEHO COOTBETCTBEHHO JIOKA3aTEIHLCTBOM CJICIYIOIIIX
SKBHUBAJIEHTHBIX UM IPEJII0KEHUIL:

a) ecsm Touka M He mpuHajUIeXKUT HaiijeHHON durype, To OHa W He 00Jajaer
XapaKTEePUCTUIECKUM CBOMCTBOM mckomoro I'MT;

0) ecau Touka M He obsaaeT xapakrepucrudeckuM cBoiicrBoMm uckomoro I'MT, To
OHa U He MPHUHAJJIEKUT HaileHHoil durype.

UccnenoBanne cocTOUT B PacCMOTPEHUN BCEBO3MOXKHBIX CJIYUYAEB PEIIeHHUs 3aJad B
3aBUCHMOCTH OT JIAHHBIX 3JIEMEHTOB U COOTHOIIEHUsT MEXKJIy HUMH.

B mex cayuasx, korma otbickanne ['MT weromaMu CHHTETHYECKON TeoMeTpun
IIPEJICTAB/IAET 3HAYUTEbHBbIE TPYJIHOCTU, I€JI€COO0OPA3HO IOJIb30BATHCA METO/[aMU
AHAJIUTUYECKON I'€OMETPUN.

[IpenogaBaTenb JTOMKEH CAeIaTh YYCHUKAM Pa3bsCHEHUs, KaCAIOIIHecs BOIIPOCa O
4qucie o0IUX TOYEK JIBYX IeOMETPUYECKUX 00Pa30B.

Bamaua 7. [locrponts Tpeyroibauk 1o ocHoBanuio (a), soicore (h) u yray (o) npn
BEPITIHE.

Pemienue

Anaaus. Honycrum, uro 3ajada pemieHa (puc.). Vckowmbrii Tpeyroibauk ABC
JIOJIZKEH YJIOBJIETBOPATH CJIJIYIONIMM TpeM TpeboBaHusM: 1) ero oCHOBaHHe DPaBHO a,
2) BbIcOTa paBHA h U 3) yroJ mpu BepirHe PaBeH (.
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Y100B! y/IOB/IETBOPUTH TEPBOMY TPEOOBAHUIO, JIOCTATOYHO MOCTPOUTH OTPe30K AC,
paBHbIii a. Ecin coeuanM 100y10 TOUKY TI0CKOCTH ¢ KOHIaMmu otpe3ka AC, To mosryanm
TPEYTOJIbHUK, KOTOPBIIl YIOBJIETBOPSAET NEPBOMY TPEOOBAHHMIO YCIOBUSA 3aJadd. Takmx
TPEYTOJIbHUKOB OECUUCIEHHOE MHOYKECTBO.

[Tocrpous ocuoBanne (AC) HCKOMOrO TpeyroJibHHKA, HOCTAPAEMCsi OIPEETHTh
nojioxkenne ero Beprmuabl B. Tak kak m3 Toukn B orpesok AB Bumen noj yrimom a, To,
3HAYHUT, TOYKa B JIeXKUT Ha Jiyre cermMenTta, KOTOpbIil moctpoeH Ha orpeske AC, paBHOM
a, u BMemnaer yroy «. [loctpoenne takoro cermenta m3pecTHo. CoeIMHUB JIIOOYIO TOUKY
JLyTH 3TOro cermenTa ¢ ToukamMu A u C; OJIydrM TPEyroJIbHUK, KOTOPBIi YI0BIETBOPSIET
IIEPBOMY U BTOPOMY TpEOOBAHUSAM YCJIOBUA 3aJla9d. TaKUX TPEyroJbHUKOB TaKKe
OecuncieHHOe MHOYKECTBO.

Bepmmmaa B uckomoro tpeyrosbauka orcrout ot npsmoit AC Ha paccrosiHum h, a
moroMy Touka B jexxur rye-to Ha mpsimoit MN, koropasi mapasienbra mpsimoir AC u
oTcTouT OT Hee Ha paccrogume h. Takyio npamyio MN mbr Moxkem mnoctpoutsb. Ecim
J06y10 TouKy mpsamoit MN coemunum ¢ konmamu orpeska AC, TO MOIyduM TPEyTroabHUK,
YJIOBJIETBOPSIONINII IEPBOMY M TPEThbeMY TPeOOBAHUSM.

O6paruM BHEMaHEE Ha Toukin B u B', B KoTopbix mpsiMasi MN mepecekaer mayry
cermenta AB BC. Tak Kak, BO-IIEPBBIX, TOUKA B JIEKUT Ha Jyre CerMeHTa, TO, 3HAUNT,
AABC ynoBiierBopsieT 1mepBoMy W BTOpPOMY TpeboBaHusiM. Bo-BTOpbIX, TouKa B jexur
Ha npsamoit MN, sunaunt, AABC ymoBieTBOopsieT mepBOMYy U TPEThEMY TPEOOBAHUSIM.
A orcioga npuxoauMm K BbiBoLy, uTo AABC yiaoBierBopsier BceM TpeM TpebOOBAHUSIM,
U3JIO?KEHHBIM B YCJIOBUM 3aJIa4U, T.€. ABJISIETCS MCKOMBIM.
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Ilocmpoenrue

1. Crpoum orpesok AC, paBHBI a.

2. Ha orpeske AC cTpouM CermMeHT, BMEIIAIOIIII yTOT Q.

3. IIpoogum mpsimyto MN, napasurenbhayio orpe3ky AC u OTCTOAILYI0 OT HEro Ha
paccrosinue h.

4. Touknu B u B', B xoropsix npsimas MN mepecexaer JIyTy CEerMeHTa ABEES
coeuasieM ¢ Toukamu A u C.

AABC u AAB'C npecraBiasiioT co60i HCKOMbIE TPEYTOJIbHIKH, KOTOPhIE PABHBI IO
ITOCTPOEHUIO.

Zoxazamenwvcmeo. 11paBuibHOCTD BBITIOJHEHHOTO IIOCTPOEHHS BBITEKAET U3 CAMOTO
XOJIa, TIOCTPOEHHST U TIOTBEPAKIAETCS TeM, 4T Hajizennbie Tpeyroabankn ABC n AB'C
VJIOBJIETBOPSIIOT BCEM TPEOOBAHUSIM YCJIOBUS 3aIa9H.

HUccaedosarue. Ecium oTpe3ok a mpejscraBisieT cOOOH KOHEYHYIO BEIUYNHY W HE
paBeH HYJII0O, TO BCErja MOXKHO MOCTpouTb OTpe3oK AC, paBHBII a. Yroil « ecTh
BHYTPEHHUI YIoJI TPEYTOJbHUKA, a HOTOMY JIOJI2KEH YJIOBJETBOPATDH TAKOMY YCJIOBUIO:
0 < a < 180°. Beerma MOKHO IIOCTPOUTL CETMEHT, BMEINAIONHI 3TOT yrou «. Haxomerr,
ecim 0 < h < 00, To MOKHO TTOCTpOUTH U IpsiMyto MN, KoTopas napaJsiie/ibHa OTPE3KY
AC u orcrout ot Hero Ha paccrogann h. Urto Kacaercs Bompoca O TOM, CKOJBKO JIyTa
ceKkTopa nmMmeer obIux Touek ¢ npamoit MN, To TyT MoxKeT OBITH TpU Caydas:

1) ecm mpsimasi MN He mepecekaeT JIyry cerMeHTra, 3ajada He UMEeT HU OJ[HOTO
peIeHns;

2) ecom psimast MN Kacaercs Jlyru cerMeHTa, TO 3a/ia4a UMeeT OJIHO DellleHHe;

3) ecyim mpsimasi MN 1mepecekaer Jyry cermMeHTa, TO 3aja4a UMeeT JBa PEIleHUsI.

YUeHuK I0/KeH O3HAKOMUTBHCS C OIpPeIeIeHHBIM HaDOPOM JIOCTATOYHO TPY/THBIX
FeOMETPUYECKNX 3aJlad, HAy9YUThCS PEeNIaTh 3aJladud, CJaeays M3BeCcTHbIM obpasmaMm. B
TEOMETPHUH B OTJIUYUE OT AJIredphbl aJITOPUTMOB O4YeHb MaJjo, nouru Hetr. [losTomy mpwu
o0yYeHNr BO3pPACTaeT 3HAYEHUE OIMOPHBIX 3a/iad, OOOOIIAIONINX MOJIE3HbIH (akT, 1o
WLJIIOCTPUPYIOITUAN METOJI MJIA IIPUEM.
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B Hacrosiiiiee BpeMs  CyIIECTBYeT HECKOJIBKO JECSITKOB IIPOIPAMMHBIX — CPeJl
JJss paboThl € MaTeMaTHYeCKUMU OObeKTaMHU. DBce OHM OTJIMYAIOTCSA TOJBKO
nerajsmu. B Bemapycn Hambojiee M3BECTHBIMU TAKHUMU CpedaMU SIBIASIIOTCS 2KuBast
matemaTtuka, Maremarnaeckuit koncrpykrop, GEONEXT, GeoGebra. /Ise mociemnne
Cpesibl  ABJISIIOTCS  CBOOOJHO PACHPOCTPAHSIEMBIMU TPOTPAMMHBIME TPOLYKTAMM, €TO
CIIOCOOCTBYET UX IMMPOKOMY HCIIOJIb30BAHUIO 1OJb30oBaTeIsaMu. OcoOyio IOIyJIspHOCTD
cerogust umeer nporpamma GeoGebra. GeoGebra — 5T0 mporpaMMmHasi cpeja, KOTopast
JIaeT BO3MOYKHOCTH CO3/IaBATh JMHAMUIECKUE (<«KUBBIE» ) T€PTEKU JIJIsS UCHOTb30BAHMS
B 0Oy9YeHHUU TeOMeTpuu, ajredpbl, (QU3MKH U JAPYTUX CMEKHBIX JIACIUAIIAHAX.
OcHoBHast wWaesd JAHHOH NPOrpaMMHON CpeIbl 3aK/I04YaeTcs B HHTEPAKTUBHOM
COYETAHNK M€OMETPUIECKOr0, aredpandecKoro u 9uc/JI0BOro npeacrasieHus. [Iporpamma
GeoGebra mo3BosisieT cO3/1aBaTh BCEBO3MOXKHBIE KOHCTPYKIIMA W3 TOUYEK, BEKTOPOB,
OTPE3KOB, IPSIMBIX, IMO3BOJISIET CTPOUTH I'PAMDUKH 3JIEeMEHTAPHBIX (YHKIHI, KOTOPBIE
MOYKHO JUHAMHUYECKH M3MEHSATHh BapbHpPOBAHHEM HEKOTOPOIO IapaMeTpa, BXOISIIEro
B ypaBHeHume. B Heill JOCTYIHO NOCTpOEHWE IEepPIEeHINKYJIAPHBIX U IapalieIbHbIX
IPSIMBIX 3aJIaHHON MPSIMOi JIMHUN, CePeIMHHBIX HMEPIEHIUKY/ISPOB, OMCCEKTPHUC YIJIOB,
KacaTeJIbHbIX. B JaHHON mporpaMme MOXKHO OINPEIEISITh JJIMHBI OTPE3KOB, ILIOMIAJIN
MHOTI'OYTOJIBHIKOB 1 3aMKHYTBIX KPUBBIX U T. . Kpome TOoro, B 3T0ii cpejie KOOPAUHATHI
TOYEK MOT'YT OBITH BBEJEHBI BPYUHYIO Ha IMaHe I OObEKTOB, & YpPaBHEHUs KPUBBIX,
KaCaTeJIbHBIX — B CTPOKE BBOJI@ IPH IIOMOIINM COOTBETCTBYIOMMUX KOMaHI. [Iporpammy
GeoGebra MOKHO HCIOJIB30BaTh JIJIsi JIEMOHCTPAIIME TEOPEeM 110 TIeOMETPHH, JIJIst
IIPOCMOTPA B PEXKIMMe IIPE3eHTaIlIN PEIIeHHBIX ¢ ee MoMomIbio 3aa4. Co3maHubie (aiiibl
B JIAHHOI IporpamMme MOXKHO SKCIOPTHPOBaTh KaK MHTEPAKTUBHBIA depTek B (opMar
web-cTpaHuIp (/17151 €6 KOPPEKTHOTO OTOOPazKeH sl CIe/yeT IPeIBAPUTETHHO YCTAHOBUTh
Java Runtime Enviroment)].
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Jleknus 4. IlocsemoBaTeiIbHOCTh BBEJEHUS dJIEMEHTAPHBIX
reoMeTpudecKnX MOCTPOEHU Mpu OOydYeHUN MaTeMaTuKe

O6s3aTe/IbHOe MUHUMAIBLHOE KOJIMYECTBO CcomepzKaHmA o6pa3013aH1/1ﬂ II0 MaTeMaTHuKe
HMeeT TaKOH CIMCOK IHOHATHI IeOMETPUIECKOI'O XapaKTepa:

Touka. JIlunun: npsmeie, kpusbie. Orpe3ok. Yroj. [Ipsamoit yroa. MuoroyroasHuKkn:
TPEYTOJILHUK, MPAMOYIOJIbLHUK, KBaJIpaT. BepHmmHbl W CTOPOHBI MHOT'OYTOJIbHUKA.
Oxkpyxuoctsb u kpyr. Ky6. [Mlap. Uzmepenune mpmua. V3mepenue miomaau. Beraucienne
IJIOIIAN TTPAMOYTOIbHUKA. [0 OTHOIIEHNIO K JIAHHOMY CHUCKY, KOTODBIN OIPeIeJIsier
MUHUMAJIbHOE KOJIMYECTBO COJEPXKAHWS, HBIHENTHUI OOBIYHBIN yUeOHHK MaTeMaTHUKU
UMeeT ropasjio 0oJibIllee KOJIUIECTBO N€OMETPUIECKIX TOHATHI.

B 1 kiyacce BceBO3MOXKHBIE TeOMeTpUIECKre (DUTYPhI TPUMEHSIOTCS KaK HaIJIsTHbIIT
MaTepuaJl i peIeHus 3aJaHuii Ha OIpeJe/eHne, COMOCTaB/IeHne, 0DOOIIeHne u
kiaaccnukanmuio. lleapo JaHHBIX 3ajJaHUNl  SBASIETCS pasBuTHe W (HPOPMUPOBAHUE
HAOJIIO/IATE/IHHOCTU yIAIIerocs; pa3BUTHe U (POPMHUPOBAHUE YMEHUsI BBLICIATH CAMBIE
BasKHbIE MPU3HAKH IIPEJIMeTa. Y MEHUs COMOCTABUTDL JIBA WM Ke OOJIbIee KOJIMIECTBO
[IPEJIMETOB, OTMeYasi IPU 3STOM MOJOOHbIE ¥ pa3/IMdYHble MPU3HAKU U CBOWCTBA;
yMeHHue JieJaTh IIpocToe o0o0IIeHne Ha 0a3e BbIJIEJIEHHBIX COBOKYIIHBIX CBOWCTB
[PEeJIMETOB; YMEHHsI JIeJIUTh Ha IPYIIbl OpejMeThl (KiaccuduKalusa) Ha OCHOBAHUM
BBIJICJICHHBIX ITPU3HAKOB. DTHU yIPAaKHEHUsI CIUTAIOTCS BEIYIIUMUI 1T (POPMUPOBAHUST
U PasBUTHs MBICJUTELHBIX ONEPAIlii (aHAIN3, CUHTE3, CPaBHEHUE, KaacCubUKaIys u
JIp.), & eIlle yMEHWsl CTPOUTH JIOTMYECKHE DPa3MBINIeHHs. [ eoMeTpuvecKue MOHSTHS,
C KOTOPBIMH yUeHUKU 3HakoMmsaATcd B 1 kiacce: Touka. Jluawus: KpuBas um mpsmas.
Orpesok. Jlomanasi. 3Benbst Jiomanoil. BepruHa jgomaHoit. 3aMKHyTass U He3aMKHYTast
jgomanas. MuoroyrosbHuKE. TPEyroabHUKE U YeThIPEXYTOJbHUKNA. TOYKa — SBJISETCs
HEOIPeJIe/IsieMbIM TIOHATHEM reoMeTpun. (OOBIYHO € TOYKON 3HAKOMSAT METOIOM
JIEMOHCTPAIMY - PUCYIOT WJIM MPOKAJBIBAIOT CTEPXKHEM IAPUKOBOW PYUYKHU B JIMCTOUKE
oymaru. CIuUTaloOT, 9TO TOYKA HE UMEET HU JJIMHBI, TAK W HU IMUPUHBI, U HU TLJIOMIAJIN.
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Jluamst — Tak ke HeormpesesieMoe mmoHsgTue reomerpun. C Heil 3HAKOMST TOXKE METOIOM
Jemoncrparnuu. /Jlemaior w3 mmmHypa, WM PHUCYIOT Ha JOCKE WM Ha JIUCTEe OyMaru.
[IpsimyTo IMHUIO MOYKHO CMOJIEJIMPOBATD, IIyTeM CrubaHus JiFoOoTo Jimcta Oymaru. JIuHnus
cruba Bcerjia mpsiMas. [J1aBHOe CBOMCTBO MPsAMOIl JIMHUU TO, UTO HpAMas JIMHUAS BCEra
Oeckoneunas. Kpuyio JimHHIO TO Ke YJI00HO MojenupoBaTh u3 muypa. OHa Takke
KaK IpsMas JIMHUS OeCKOHEYHa, eC/M OHa He 3aMKHyTas. JIoMaHylo JIMHUIO MOYKHO
CMOJIEJTUPOBATDH, TIPU TMOMOIINKM CYETHLIX MAJ0YeK WU U3 MeTa/JIMYeCKOTO CKJIAIHOTO
MeTpa. JloMaHas JTUHES MMeeT KOHETHOe KOJIMIeCTBO 3BEHbEB. 3BEHO JIOMAHOM - OTPE30K.
Touku coeMHEHNsT KOHIIOB 3BEHBEB HA3LIBAIOT - BEPIIUHAMHU JIOMAHOM. 3BeHbsI JIOMAHO
00s13aTeIbHO JIOJIZKHBI OBITH COeJIMHEHBI T0CIe/0BaTeibHo. B mporpamme 1 kiacca
JINHUW PACCMATPUBAIOT TOJBKO Ha IIJIOCKOCTU. [UlaBHBIE B3aMMOOTHOIIEHUS ITPAMONA
U TOYKU WJIM KPUBOW JIMHUU, C KOTOPBIMH JleTeil 3HakomaT B 1 Kiacce: 1. Yepe3s
00HY MOYUKY MOHCHO NMPOBECNU MHOAHCECTBO NPAMBIL AuHulb. 2. UYepe3
00HY MOUKY MOHCHO MPOBECTNU MHOAHCECTNEO KPpUSHx auHul. 3. Uepe3 dese
MOYKU MOIAHCHO NMPOBECTNU MOALKO 00HY npamyro auHulo. 4. Uepe3 dese
MOUYKU MOHCHO NPOBECTNU MHOHCECNBO KPUBHL AUHULU. OTPe30K - YacTb
MPSMOIt, KOTOpasl 3aKJII0UeHa MeXKJy JIByMs ToukaMmu. OTPe30K MMeeT ONpEIeICHHYIO
JUTMHY U €€ MOYKHO U3MepuTh. JIuHeiika - gBjIgeTcd WHCTPYMEHTOM JIjIs U3MEpPEHUd
JTUHBI OTPE3KOB. JloMaHasd u KpuBasg JUHUU MOTYT OBITh HE3AMKHYTHIMH 3aMKHYTHIMU.
SaMKHyTasg JIOMaHas Ha IJIOCKOCTH OIPAHMYMBAET MHOTOYTOJbHUK. MHOrOyroabHuK -
9TO IUIOCKas (Urypa, KOTopas OrpaHuyveHHas 3aMKHYTOH JiomMaHoil. TpeyrojbHuk -
OTpaHMYEH JIOMAHOI U3 TpexX 3BeHbeB. A 3HAYNUT, UMEEeT TPU CTOPOHBI U TPHU BEPIIUHBI.
YeThIpexyrobHUK - OTPAHUYCH JIOMAHOM U3 YeThIPEX 3BEHBEB. A 3HAYUT, UMEET YeThIpe
CTOPOHBI U TaKKe YeThIPE BEPIIUHDI.

[eomeTputeckne MOHATHSA, ¢ KOTOPBIMU yYallliecs 3HaKOMATCA BO 2 KJjacce: /[uHa
somanoit. [Ipsamoit yrom. Henpsawmoit yron. Ksagpar I[Ipamoyronsuuk. Inuna jomanoit -
9TO CyMMa BCeX JJIMH 3BeHbeB JoMaHOil. s Toro 4Tobbl HAWTHU JJIMHBI JJOMAHON HAI0
U3MEPUTH JIJIMHY KaXKJI0TO 3BE€Ha, a Pe3y/IbTaThl U3MEPEHU CJA0KUTh. [IpsiMoit yror - 1o
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yroJ1, Kotopslit cofep:xut 90°. Yuamuxcs B HauaIbHOI ITKOJIE He 3HAKOMAT C TPaLyCHBIM
u3MepeHneM yrioB. IloHsTHe mpsMOro yrjia M JgaeTcs MeTOIOM JeMOHCTpammu. Jlmis
TOTO Y9TOOBI TOJYYUTh MOJEIN MPSIMOr0 yIJia JeTh OepyT JMcT Oymarwm, crudas ero
noaxo M obpaszom. CrrocoboM Tpob et 00y9IatoTcst HAXOMUTh MPSIMO YTOT MEXK LY
PUCYHKOB UHBIX YIJIOB M Ha BCE BO3MOYKHBIX TeoMeTpuieckux durypax. [IpukiaapiBaor K
HUM COOCTBEHHYIO MOJIEJIb, BBIJIEJIAIOT YIJIbI, C Hell coBlaatomme. Moaeb IpsaMoro yria
paboTaeT Kak CpPeJICTBO IIPOBEPKHU TAaKOro BhiOOpa. B rociemyrorieM MOJenb PSMOIo
yIJjia, BBIIOJHEHHYIO W3 KapTOHA, 3aMemarT yroJbHuKoM. OH CcYATaeTCs IJIaBHBIM
YEepPTEKHBIM HMHCTPYMEHTOM JIJIs ONpeJeeHUs W JJIsi MOCTPOCHUS MPAMBIX YTJIOB.
[IpsAMOYTOIBHUK - 9TO YEeThIPEXYTOJILHUK, KOTOPBI MMEEeT BCe IpsiMble yIJIbl. [JraBHOE
CBOMCTBO MPSMOYTOJILHUKA - 9TO TO, YTO IPOTUBOJIEKAIINE CTOPOHBI IPSIMOYTOJbHUKA
MMEIOT OJMHAKOBBIE IJIUHBI. Takoe CBOMCTBO yUallliecs: OIPeae/IsaioT myTeM oibiToB. OHn
meperndaroT CBOM OYMayKHbIE MOJEIN MPSIMOYTOJBHUKOB, COBMEIIAIOT ITPOTUBOJIEIKAIIIIE
CTOPOHBI. DBbIBaer, 4T0 HET BO3MOXKHOCTH HPUMEHHTH STOT METOJ, €ro 3aMeHSIOT
U3MEpPEeHUEeM JITUH MTPOTHBOJIC)KAINUX cTOopoH. [Ipn nmpuéme Takoro cpoiicTBa, ydaruecs
00si3aHbI YMETb 110 JAHHBIM JIJIMHAM JIBYX €ro CTOPOH YE€PTUTh IPSIMOYTOJbHUK, 3HA,
COOCTBEHHO, YTO YIVIBI €r0 — IpsIMble, & 2 HWHbIe CTOPOHBI HUMEIOT 3TU K€ JJIUHBI.
Ksagpar - 370 IpsIMOYroJIbHEK, Y KOTOPOI'O BCe CTOPOHBI papHbIe. [Ipu mcmoasr30BaHIN
9TOTO OTPEJIe/IeHNUsI, €T 00sI3aHbl yMETh IO JIAHHOW JIJIMHE OJHON CTOPOHBI YE€PTHUTH
KBaJIPAT, MOHUMATH, YTO YIJIBI €ro — IpsMble, a BCE OCTaJbHBbIE CTOPOHBI KBaJIpaTa
UMEIOT Ty 2Ke JUIMHY. ['eomeTpudecKue MoHsaTHs, ¢ KOTOPbIMU 3HAKOMSITCS ydaluecsd B 3
KJiacce, ciemyiomnme: [lepumerp mHOroyrospuuka. Iliomamss npsmoyroabauKa. Kpyr.
Oxkpyxuocthb. Jwamerp. Pammyc. TpeyrosibHUKH paBHOCTOPOHHUE, Pa3HOCTOPOHHUE,
paBHOOeIpeHHbIe. B 3 Kjaacce ydammxcss 3HAKOMST ¢ ODO3HAYEHHEM TI'€OMETPUIECKIX
duryp saryiaBHbIMU JATUHCKUMU OykBamu. J[jiss TOro 4rToObl Ha3BaTh OTPE30K, HAJIO
0003HAYNTH TOYKH, KOTOPbIE SIBJISIOTCS €ro KoHiamu. [lepumerp MHOrOyro/ibHUKA - 9TO
CyMMa, JJINH BCeX ero cTopoH. JIjis Toro 4robbl HAWTHU IEepUMeTP MHOIOYTOJIbHUKA HAJI0
U3MEPHUTH JJINHBI €r0 CTOPOH, & 3aTeM CJIOXKUTH IIOJIyYeHHbIE Pe3yJIbTaThl N3MEPEHUS.
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[TepumeTp KBajpaTa HaxXOJIUTCA YMHOXKEHHEM Ha 4 JIJITMHBI €r0 CTOPOHBI, MOTOMY HYTO
CTOPOHBI KBaJIpaTa MUMEIOT OJIMHAKOBBIE JIINHBI. [lepumerp NpsMOYToOJIbHUKA HAXOJSAT,
CKJIaJbIBasi CyMMBI JIJTUH 2-yX €TI0 HEIPOTUBOJIEXKAIIUX CTOPOH, 3aTeM YMHOXKasl UTOT Ha,
2. Ilmomaib 1I0CKOi (UTyphl U3MEPSIOT YUCIEHHOCTHIO CTAHJIAPTHBIX Mep ILJIOMIAJIH,
YKJIa/IbIBaIoNuxcs BOBHYTPb dburypbl. CTanjapTHbIe Mephbl IJIONAAN: MM?; CM2; JIM2;
M?%; kM2, B TpeTheMm Kilacce jieTeil 3HAKOMSAT ¢ TaKUM IOHATHEM Kak cM>. VIHCTpyMeHT,
KOTOPBI CIYy>KUAT I OLpEIe/IeHrsT IO 3Tux ¢Guryp - mnajgerka. llamerka -
9TO JIMCTOK KaJIbKU (WMJIM MPO3DAYHBIA IUIACTHK), HA KOTOPOM HAdepTaHa CeTKa W3
OJIMHAKOBBIX KBaJIpaToOB pa3MepoM 1 cm X 1 cm. [Ipm mamepennu momain GUTrypsl ¢
[IpUMEHEHNEM TAJIeTKU, ee KJIAJAyT Ha (PUIypy U IHOJCUYATHIBAIOT KOJUIECTBO IOJIHBIX
KBaJIPATHBIX CAHTHUMETPOB B (burype, KoTopyo u3MepdroT. Jjas Toro 4rodbl MOJIyInTh
MPUOIU3UTEIBHOE 3HAYEHHsS IO (PUTYPBI, HAJIO0 IOJEIUTHh Ha JIBa KOJUIECTBO
HEIIOJTHBIX KBaJIPATHBIX CAHTUMETPOB. /JIjsi HaXOXKJeHusl ILIOMAA IPSIMOYTOJIbHUKA
MOZKHO HCIIOJIb30BATH CIIOCO0: HAJIO N3MEPUTH €ro IMUPUHY U JTHHY (B DABHBIX €/[MHUIAX )
7 HaWTU TMPOU3BEJIEHNE TTOTYIeHHBIX UUCE.

Hamnpumep: OT npssMOyTOJIBHOTO JIKCTA CO CTOPOHAMU 3 CM B 5 CM OTPE3AJIH ITOJIOCKY
co croporamu 1 cm u 3 cMm. Hajo naiitu mromajbp ocrasiieiics gactu. Pernrenue.

1. Hajiem momas JAHHOTO JIACTA: 3 CM - b ¢M = 15 cM2.

2. HaitneMm myiomaap mostocku: 1 eM - 3 eM = 3 cum?.

3. Haitnem pasanmy miomazeit: 15 cm? - 3 em? =12 cm?.

B wragmmx kjgaccax ydammxcs He 3HAKOMAT C TPAJIUIUOHHBIM OIPE/Ie/IEHuEM
OKPYKHOCTH (MHOXKECTBO TOYEK, PaBHOYJAJEHHBIX OT IIEHTPa), 3HAKOMCTBO C
OKPYZKHOCTBIO TPOUCXOUT crocoboMm jemoucTpalun. CBS3bIBAIOT €ro ¢ KOHKPETHOI
MPAKTUIECKON paboToil 10 BBIYEPIUBAHUIO OKPYXKHOCTU TIPHU MCIOJIB30BAHUU TUPKYJIA.
SakpbiTag KpuBas JIMHUs, KOTOPYIO n300paxKaer rpude/b MUPKYJIsd — 5TO U eCTh
OKpPYKHOCTh. OKpYKHOCTH (KPyr) COAepxKUT MeHTp: Touka O - 3910 cepenuHa
okpyzxHOCTH (Kpyra). Pajmyc OKpy»KHOCTH - OTPE30K, KOTOPBIA COEIUHSIET IEHTP
OKPYZKHOCTH € KaKOH-HIOY/Ih ee Toukoit. Hampumep: OM - pajnyc okpyzKHOCTH (KpyTa).
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[1aBHOE CBOMCTBO PaJIyCoOB OJHOM OKPYzKHOCTH: Pajuychl ojiHO# OKpyzKHOCTH (KpyTra)
Beerjia paBHbl. Inamerp oKpyKHOCTH (KPyra) - 9T0 OTPE30K, MPOXOJISIIUIl Yepe3 MeHTP
OKpYyzKHOCTH (KpyTa) u coepunsiere 2 mobbie ee Toukn. Hanpumep: quamerp AD. ['imaBroe
CBOWCTBO JIMAMETPOB OJ[HON OKPYKHOCTH (KpyTa): JaMeTpbl OJHOI OKPYKHOCTH (Kpyra)
Beeria paBHbl. OTHOIIEHUS MeKJLy JIMAMeTPOM M PaJIMyCOM OJHON OKPYKHOCTH (Kpyra):
IUaMeTp paBeH ABYM pajuycaM. TpeyrojibHUKH, KOTOpPble HUMEIOT CTOPOHBLI pPa3HOil
JUIMHBI, HA3BIBAIOTCS PA3HOCTOPOHHUMU. TPEyroJIbHUKU, KOTOPbIE UMEIOT JIBe PaBHBIE
CTOPOHBI, Ha3bIBAIOTCA paBHOOeaApeHHbIME. Cpeau paBHOOEAPEHHBIX TPEyrOJLHUKOB
UMEIOTCS M TaKhme, y KOTOPLIX BCe PaBHBIE TPU CTOPOHBI. Takue TpeyroJbHUKH
HA3BIBAIOTCA PABHOCTOPOHHUMIU.

leomerpudeckue MoOHATHS, ¢ KOTOPBIMU JieTeil 3HAKOMAT B 4 Kjacce: JUaroHasu
npsMoyToJibHuKa. [IpgmMoyronbHuK m ero cpoiicTBa jmaronaseir Jlyd. HYucsoBoit Jryd.
Yros. Daementsl yria. [Ipsamoit, Tymnoit, octpserit yros. TpeyrosbHUKH, OCTPOYTOJIBHBIE
U TYIOYTOJIbHBIE, TIPIMOYTOJIbHBIE. /[Maronajb MHOTOYTOJIBHUKA — 9TO TAaKOH OTPE30K,
KOTODBII COEJIMHSIET IMPOTUBOJIEYKAIINE BEPIIMHLI MHOrOyrojbHuKa. C JIMaroHaJsiMu
MPSIMOYTOJIBHUKA JIeTell O3HaKaMJIMBAIOT MeTOJIOM ToKa3a. Hampumep, orpeskun AD
u BC - »3ro ecrp jwmaronasm upamoyroibanka ABDC. Touka E — asiasercs
TOYKOI TiepecedyeHud gauaronaseil. [JiaBuble cBoiicTBa Juaronasieil MpPIMOYTOJLHUKA:
Junaroramu AD m BC wmmeror ommHakoBble JauHbI. OTpe3KH, KOTOPBIE ITOJIYIaIOTCS
[P TIepeceveHnn JTuaroHaseil NpsMOYTOJIbHUKA, BCerja paBHble. Tak Kak KBajpar
SIBJISIETCS IIPSIMOYTOJIBHUKOM, TO 3HAYUT, €ro JUaroHaIn UMEIOT Te e cBoiicTBa. Kpome
9TOr0, OHU IEePEeCceKaroTcs IMOJl MPAMBIM YIJIOM. JIlyd - 370 YacTb TpaMoil, KOTOpasd
orpaHudeHa ¢ OJHOI cropoHbl. JIydy He mMeeT KOHIIA, HO MMeET Ha4daj 0. B MaTeMaTuke
JIyd, KaK [TPaBUJIO, IPUHITO 0003HAYATH JIBYyMsI OyKBamu, Harpumep: jiyd AC. DTa 3ammch
O3HAYAET, YTO JIyd UMEEeT HAYAJOM TOUKYy A U «ujeT» B CTOPOHY, KOTOpas 0OO3HAUEHA
oyksoit C. HucaoBoit Jiyd - 9TO Jyd, Ha KOTOPOM BCe HATYypaJbHbIE YUCTa 0D03HAUEHBI
Toukamu. PaccrosiHme MeXKjy TOYKAMU pPaBHO 1 enuHuIle W3MepeHus (e IMHUIHDII
OTPE30K ), OHa 33J1aeTcst yeaoBHO. O6bIYHO 310 1 min 2 KieTku. Besikoii Touke cTaBUTCS B
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COOTBETCTBUM YUCJIO, HaUYMHas ¢ yucsaa 1. Hagamy jiyda craBuTcs Tak yKe B COOTBETCTBUE
qucsio 0. HYucesioBoit iyd urpaer OOJIBITYIO POJIb MTPU M3YYEHUU MOHATUS HATYPAJIbHBIN
P4l YUCEJI, YTO pa3pernacT CPaBHUBATH HATYypPAJbHBIE YNCJIa, OPUEHTUPOBATHCA HA MX
MECTOIIOJIOZKCHIE Ha YHUCJIOBOM JIyde.

V1o - 910 hurypa, Koropas odOpasyercs AByMs JIydaMu, UMEIOIIMHU 00IIee HATa 0.
Croponbl yryia - 3TO Jyd4H, KOTOpble 0Opa3yioT yroJ. Bepmwuna yrma - 310 obiiee
Havaj0 Jydeil, KoTopble obOpasyiorT yroj. Obo3HadeHue yrya: yroj MOXKHO Ha3BaTb
no ero BepmmHe - yroa M. Yrog MoxkeT OBITh Ha3BaH TpeMsd OyKBaMH - YTOJI
MAP, upu srom OyKBa, KOTOpasi CTOUT B BepIIUHE yTJa, JOJKHA HaXOJUTHCI B
cpemae. Hampumep: ocTpoyro/ibHBII TPEeyroJIbHUK - TPEYTOJbHUK, BCE YIJIBI KOTOPOTO
ocTprle. [IpsMOyTrobHBII TPEYTOIBHUK HMEET TOJHKO OJIMH IPSAMON yro1. 1yHoyrobHbIi
TPEYroJIbHUK MMeeT TOJIbKO OJUH TyHoil yroj. B TpeyrojibHuke He MOXKeT OBITH
OOoJIbIIIEe OJHOrO HPSMOro yrja. PaBHOCTODOHHUIT TPEYrOJIbHUK MOYXKET OBITH TOJIBKO
OCTPOYTOJIbHBIM. [IpIMOYTOMBHBIN U TYHOYTOJBHBI TPEYTOJBHUKNA MOTYT OBITH €Ile U
paBHOOEIPeHHBIMI. Pa3HOCTOPOHHUMI MOTYT OBITH U OCTPOYTOJIBHBIH, U TYyHOYTOJIbHBIH,
U IPSAMOYTOJIBHBIN TPEYTOJbHIKH.

TeopeTnyueckne OCHOBBI I€OMETPUYECKUX TOCTPOCHUI ObLIN paspadboTaHbl emie B 19
Beke miBeiinapckum reomerpom f. Illreitnepom, a B jasbHeiilieM HAILIA OTPayKeHHe B
tpymax A. Amepa, FO. [lerepcona, O. [Mlarynosckoro, H.®. Yersepyxuna u p.

Bompocam mocraHOBKM < 00ydUeHUs TE€OMETPUYECKHM 3aJ@daM Ha I[TOCTPOEHUE
MOCBAIIEHBl PAOOThI MHOIMX YYEHBIX-METOJUCTOB, cpeiau Koropbix W.U. Ajekcanupos,
C.U. loxop-Tpomxkwuit, H.A. Uzsonbckuit, JI.U. [lepenenkun, 2K. Axamap u jap.

Tax, oJlHUM U3 OCHOBOIIOJIO?KHUKOB METOUKHU U3YU€HUsT T€OMETPUIECKIX ITOCTPOEHUIA
B cpemreit mkose cuntaerca V.M. Asekcanmpo. Emy npurajiexar umcciiemoBaHUS
B 00JaCTH TEeOpWH 3JIEMEHTAPHBIX IIOCTPOEHUN W BHEJAPEHUS UX B NPAKTHKY
IIKOJIBHOTO TpenojiaBanusi reomerpun. V.V, AjlekcaHapoB HMEPBBIM TOCTPOUT CUCTEMY
KOHCTPYKTUBHBIX T[€OMETPUUYECKUX 3aJ1ad, BbIJIEJIUB METOJbl WX PEIIeHUs; eMy
NPUHAJIEZKUT Wjesd UCIOIb30BaHUs 3a/a4d Ha IMOCTPOEHNE B KaveCTBE METOJIa pPelleHus
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reOMeTPUYECKUX BOIPOCOB Ipu obyueHun 3romy mpeamery B 1kose. C.UM. Illoxop-
Tporkuit n3BecTeH Kak aBTOP METO/A IeJIECOOOPA3HBIX 3aJad, MOCPEJICTBOM KOTOPOTO
OpraHu3yeTcs B3aUMOJICHCTBUE WHJIYKTUBHOIO M JIEJIyKTUBHOIO METOJa B OOyYeHUU
marematuke. OH dBJIAETCA aBTOPOM KOMILIEKTa y4ebHbIX 1mocobuit «[eomerpusi na
3aJladax» U YYalluXcsd W y4YuTesell, B KOTOPBIX HEMAaJIOBaKHasl POJIb OTBEJIEHA
FEOMETPUYECKUM IIOCTPOEHUSM, OHU HUCIOJIB3YIOTCH JIJisi ODOCHOBAHUS TEOPETUIECKUX
nojioxkenuii reomerpun, 371ech ke C.J. [loxop-Tporkuit mpumenn pa3pabOTaHHBINR UM
MEeTO/I, IeJIeCO00PA3HBIX 32,1 .

Havasbublii  Kypc MaTeMaTHKHU —IpeJICTaBiageT coboil  OpraHmyvHOe COYeTaHue
apudMeTIIecKoro, ajJredpamvdeckoro n reoMeTpuieckoro marepuadsa. [Ipu srom sHavenne
FeOMETPUYECKOr0 MaTepuajia B HAYaAJIbHBIX KJIaccaX He OIDAHUYMBAETCH TOJIBKO
HATJISITHBIM TOsICHEHUEM ¥ WJLTIOCTPUPOBAHMEM KaKUX-JINOO YCJIOBUN MaTeMaTHIECKUX
3aJilad, a MpeJCTaB/igeT CcoDOW CaMOCTOATE/NbHYIO O0JIACTh HAydHOTO 3HaHuA. B
MIPENOJaBAHINT MATEMATUKN OOJIbIOe 3HAaYeHUE TPUOOPETAIOT BOIPOCHI, CBA3AHHBIE
C O6y‘{eHI/IeM MJIQJIIINX IMKOJIBHUKOB TI'€OMETPUYCCKUM IIOCTPOCHUAM (BBIHOJIHGHI/IG
HamboJIee PACIPOCTPAHEHHBIX M€OMETPIHYECKIX TTOCTPOEHUI 1 00yYeHre PENIeHnIo 3a,/1ad
Ha [OCTPOEHNeE).

TpynHOCTH WCIONB30BAHUA T'€OMETPUYUECKOTO MaTepuajia B HaYaJIbHBIA MEPUOJT
0o0yc/IaBIUBAETCS TEM, YTO Y YUAIIUXCd eIlle HEeJO0CTATOYHO XOPOIIO CPOPMHUPOBAHDI
rpadgudecKkre yMeHHsI W HaBBIKH, CJIa0bI CIIOCOOBI M IIPUEMbI BJIAJIEHUST U€PTEXKHBIMU
nHCTpyMeHTaMu. llosToMy B3aja4dm, cBga3aHHBIE C T'€OMETPUYECKUMHU ITOCTPOEHUSIMU
JIOJKHBI 3aHUMAaTh JIOJ2KHOE MECTO B OOyYEeHHH MJIQJIIINX IIKOJbHUKOB, MO0 OHH
IIPOCTHI 110 YCJIOBUIO, MHTEPECHBI, TOCUJIbHBI YUAIIUMCS, a TJIABHOE, TI0JIE3HBI: PA3BUBAIOT
MBIIILJIEHAE, BOOOparkKeHne, BHUMaHUE, IeIeyCTPEMIEHHOCTh, WHUITUATUBRY, ITPUIJIAIIAIOT
K UMITPOBU3AIINN U TBOPYECTRY.

Ormedast PoJib reOMETPUIECKIX [TOCTPOEHNUI, CIeYeT TaK Ke 3aMEeTHTDb, UTO YUECHIKH
B IIPOIECCE UX BBIMOJHEHUs HAIVISTHO YOEXKJIAI0TCsAd B NMPABUJIBHOCTA MaTEeMATHIECKUX
yTBepkKIeHnii. Tak, HampuMep, ycTaHaBIUBaeTcsd (DaKT, UTO €CJIU 4Yepe3 OJIHY TOUYKY
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MOXKHO IIPOBECTH OECUUCIEHHOE MHOXKECTBO IPAMBIX, TO Yepe3 TOYKY Ha IPAMOit
MOXKHO IIPOBECTH TOJBKO OJHY MEePHeHIUKYJIAPHYIO [JTaHHOH; WJIX YTO II0 TpPeM
3aJaHHBIM OTPE3KAM MOKHO IIOCTPOUTH TOJIBKO OIUH TPEYTOJIbHIAK, OTBEYAONINI JaHHBIM
TpebOBAHUSM U T.I.

3ajiaun Ha TOCTPOEHME JTAI0T BO3SMOXKHOCTH 3aKPEILISITh PaHee n3yJIeHHbI MaTepua,
yCTaHaB/IMBATH HOBbIE MaTeMaTUIeCKHe (PaKThl U CIIOCOOCTBYIOT BHIPAOOTKE Y YIAIIUXCS
HaBBIKOB ITPABMJILHBIX PACCYXKJIEHUI, TTOUCKa PENTeHns 3a,/1a4.

3asaveii Ha MOCTPOEHHME HA3bIBAETCHA IIPEJJIOXKEHUEe, YyKa3bIBalolee, II0
KaKUM JTaHHBIM, KaKHIMH HHCTPYMEHTaMHU, KaKyi T'eOMeTPUUIecKyio (burypy Tpedyercs
HOCTPOUTH (HAYEPTUTH HA IIJIOCKOCTH) TakK, dYTOObI 3Ta Qurypa yIoBIETBOPsija
olpejieieHHbIM ycioBusiM. PernreHnem 3agaum camTaeTcsi (paKTUUIECKOe IOCTPOEHNe
HUCKOMOWM TEeOMETPUYECKO ((PUTypBbl, BBIIIOJHEHHOE B OIPEJIE/JIEHHON JIOTUIeCKO
MOCJIETOBATEILHOCTH.

IIpomiecc pemmeHusi 3ajaum Ha IIOCTPOEHUE TEOMEeTPUYEeCKux Quryp
MIPOUCXO/IUT II0 OMPeaeJIEHHON cXeMe: aHAJIn3, IMOCTPOeHue, JT0Ka3aTeJIbCTBO,
HUCCJIEJOBAHUE. DTy CXEMy He CJIe/IyeT PacCMaTpPUBATh KaK 0e3yCJIOBHO HEOOXOIUMYIO
u HemsMeHnyno. He Bcerja mesiecooOpa3sHo CTPOro pacd/eHsTh peENIeHuEe 3aJlad9u Ha
OTJIEJIbHBIE STAITBI U OCYINECTBJIATh WX B YKa3aHHOM Topsjke. Jlomyctumbl m 4acTo
€CTECTBEHHBI OTKJOHEHWS OT YKa3aHHONH CXeMbl B COOTBETCTBHU C KOHKPETHBLIMH
OCODEHHOCTSAMU TOH MJIM WHOM 3324l Ha ITOCTPOEHUE.

AHaau3 — 9TO TOWCK crocoba pelreHus 3ajadu Ha roctpoenne. Ha srtom 3starme
yCTaHABJIUBAIOT 3aBUCUMOCTH MEXKJy JaHHBIMKA urypamMu u HCKOMOI Urypoii,
KOTOPBIE MO3BOJISIM Obl B JIAJbHEAIIEM I[OCTPOUTH 3Ty HCKOMYto durypy (eciu
3aBEJIOMO SICHO, KaK CTPOMTH HUCKOMYIO (GUTypy, TO aHamu3 yxKe He HyxKeH). O6bIYHO
IIpM aHaJu3€ BBINOJHAIOT OT PYKH, Ha IJIa3, BCIIOMOTATE/JbHBIN YepTek HaOpPOCOK,
n300parkaloNyil JaHHbIE W UCKOMbBIE (DUTYPBI IPUMEPHO B TOM PACIIOJIOKEHNN, KOTOPOE
IIPEyCMOTPEHO YCJIOBHEM 3aja4dn. Ha BcriomorareJibHOM dYepTerKe CJIeyeT BBIIETUTD
JIAHHbIE 3JEMEHTHI U BaKHEWINe WCKOMbBbIE 3JIEMEHThI. JacTo yjpo0Hee HaYUHATD
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[IOCTPOEHNE BCIIOMOTATEILHOIO YepTeyka He ¢ JAHHOH (Urypbl, a € IPUMEPHOrO
n300parkeHns HCKOMOiT (purypbl, TpuCTpanBas K Heil JJaHHble TaK, 9TOObI OHU HAXO/IUIUCH
B OTHOIIIEHUSX, YKA3aHHbBIX B YCJIOBUM 3a/1a9u. I TOOBI CITIOCOO pertenus ObLIT TPUTO/IeH JIJIsd
BO3MOXKHO 00J1ee MIUPOKOr0 BhIOOPa JAHHBIX, CJAEIyeT M300parkaTh UCKOMYIO (DUTYPY B
BO3MOKHO OoJtee ob1ieM Bujie. Hampumep, nCKOMBIN TPEYTOIBHUK, €CJIH B YCJIOBUU 381841
HET CIIEIUAJILHOIO YKaszaHusg o ero dopme, HaJ0 M300pazkKaTh KaK Pa3HOCTOPOHHMIA,
YETBHIPEXYTOJIbHUK - KaK HeIPaBUJIbHBIN 1 T. 11. Yem OoJiee obmuit cirydail pazobpan mpu
aHaJIn3e, TeM Ipolle Oy/IeT TPOBECTH B JIAJbHEHIIIEM TI0JTHOE PEIIeHue 3a/1a .

ITocmpoerue cocrouT B TOM, UYTOOBI YKA3aTb IIOCJIEIOBATEILHOCTD OCHOBHBIX
HOCTPOEHUH (MM paHee PEIIeHHbIX 3aJ1a9), KOTOPbIE JIOCTATOYHO BBINOJHUTH, YTOOBI
ncKoMas ¢purypa Obuia moctpoeta. [locTpoenne 0ObITHO CONPOBOXKIAETCS I'PADUIECKUAM
odopMIIeHEEM KaXKJOrO €ro Iara ¢ IOMOIINbI0 WHCTPYMEHTOB, INPUHATHIX JIJIdA
ITOCTPOEHUS.

oxaszamenbcmeo ycraHaB/IUBaeT, dYTO IOCTpPOeHHad Uurypa JIedCTBUTEIHHO
VJIOBJIETBOPSET BCEM IIOCTABJICHHBIM B 3ajade ycaoBuaM. JlokazaTeabcTBO OOBITHO
MIPOBOJISAT B MIPEJIIIOJIOZKEHNN, YTO KAXKJIBII TIAr IIOCTPOEHN MOXKET OBITH BBITIOJIHEH.

HUccaedosarue — BHISICHSET CJIEIYIONIIE BOIIPOCHL:

- Beerjia i (T. €. OpU JIFOOOM JIM BBIOOpE JIAHHBIX) MOYKHO BBINOJHUTH MOCTPOCHUE
U30PaHHBIM CIIOCOOOM;

- MOXKHO JIM U KaK IOCTPOUTH UCKOMYIO (DUTYPY, €CIIN BBIOPAHHBIN CITOCOD MPUMEHSATH
HEJIb34;

- CKOJIbKO PeIleHMi NMeeT 3a/ia4a P KaxKJI0M BO3MOYKHOM BBIOOpE JIAHHBIX.

3ajaun Ha MOCTPOEHME - CAMbBIE JIDEBHUE MaTeMaTHYeCKue 3aJ[a9i, OHU [TOMOraloT
JIydIlle IOHSATH CBOMICTBA N€OMETPUIECKUX (DUTYD, CIIOCOOCTBYIOT PA3BUTHIO IPADUICCKIX
YMEHUA.

Best mctopust reoMeTpun n HEKOTOPBIX JPYTHUX Pa3/IeIOB MaTeMaTUKNA TECHO CBA3AHA
C Pa3BUTUEM TEOPUU I'€OMETPHYECKUX IOCTpoeHuit. Baxkueiinne akCMOMbBbI T€OMETPUH,
cchopMyIIpOBaHHBIE OCHOBOIIOJIOXKHUKOM HAYYIHOW MeOMeTPUIECKO cucteMbl EBKIHIOM
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okosio 300 1. 0 H.9., {CHO IOKa3bIBAIOT KAaKYI0 pOJIb CBII'PAJIU TIeOMeTpUYecKue
nocTpoenusi B (hopmupoBanun reomerpun. «OT BCIKON TOYKHU JI0 BCAKON TOUKH MOYKHO
MIPOBECTH TMPSIMYO JTHHUIO», « OTPaHNIEeHHYI0 MPSIMYT0 MOYKHO HEITPEPBIBHO TTPOIOJIZKATHY,
«/3 Beakoro neHTpa 1 BCAKIM PACTBOPOM MOKET OBITH OMHMCAH KPYT'» — 9TU MOCTYJIATHI
EBkinma gBHO YKa3bIBAIOT HA OCHOBHOE IIOJIOYKEHHE KOHCTPYKTHBHBIX METOJIOB B
reOMEeTPUH JPEBHUX.

J/IpeBHerpedeckne MaTeMAaTUKH CUYUTAIN <«UCTUHHO T'€OMETPUYECKUMH» JIUIID
IIOCTPOEHUsI, IPOU3BOJIMMbIE IUPKYJIEM W JIMHEHKOW, He NOpHU3HaBas <«3aKOHHBIM»
UCIIOJIb30BaHUE JIDYTUX CPEJICTB JIjI PEIIeHns KOHCTPYKTHBHBIX 3ajad. [Ipum srom,
B COOTBETCTBUU C TIOCTyJaTaMu HEBK/IMIa, OHU pacCMATPUBAJIHM JIMHEHKY Kak
HEOrPAaHMYCHHYI0 M OJHOCTOPOHHION, & IUPKYJIO IIPUINACBIBAJIOCH CBOUCTBO YEPTHATH
OKPY2KHOCTH JTIOOBIX Pa3MeEPOB.

CymiecTByeT psifi MPOCMEUWULT 2€0MEMPUYECKUT 3aday HA TNOCMPOEHUE,
KOTOPbIE OCODEHHO YaCTO BXOJAT B KadeCTBe COCTAaBHBIX dYacTeil B pelreHune 6oJiee
CJIOYKHBIX 3aJa9. 3aJa9i TaKoro pojia PacCMaTPUBAIOTCA MPEUMYIIECTBEHHO B IIEPBBIX
rJIaBax MKOJBHOIO Kypca reoMeTpun. K TakuM 3ajiaqaM OTHOCATCS: desaeHue ompesxa
nonoaam; O0eaeHue Ya2aa NONOAAM; NOCMPOEHUE Y2AG, PABHO20 OAHHOMY;
NOCMPOEHUE MPEY20AbHUKA MO MPem 3a0aGHHBLM CMOPOHAM; TMOCTPOEHUE
MPEY204bHUKG TO CMOPOHE U 08YM NPUAEHCAULUM Y2AAM; TOCTIPOEHUE
MPEY204bHUKG NO 08YM CMOPOHAM U Y2A4Y MeHCOY HUMU; TNOCTPOCHUE
npamot, npoxrodsuwel uwepe3d JaHHYO MOUKY U Kacarueldcs OJaGHHOU
OKPYIAHCHOCTNU; TOCMPOEHUE NPAMOY204bHO20 MPEY20AbHUKA TLO 2UNOMEHY3E
u kamemy u 0dp.

[eomerpudeckmit MaTepuas B -6 Kjraccax pacipeiesiéH 1Mo BCeMy KypCcy MaTeMAaTUKH.
On cocraBisieT cojiepKaHie TaK Ha3bIBAEMOI'O IIPOIEJIEBTUYECKOTO KypCa T'€OMETPHH.
[IponieeBTUvUecKUil STAIl IO KOJMUYECTBY YaCOB, OTBEJIEHHBIX Ha HErO, U IO O0beMY
CBEJICHUIl, MOJIyYaeMbIX YYAIIUMUCH, HEOOJBINONW, HO CTPOro  IOC/Ie/I0BATEIbHbII
U cojiepkare/ibHbiil. OCHOBHAs POJIb STOTO Kypca - TMOATOTOBUTH VUAINMUXCH K
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CO3HATEJIbHOMY YCBOEHUIO CHUCTEMAaTHUYECKOI'O Kypca IeOMETPHUH, a TaKxKe K H3yYeHUIO
TaKUX CMEXKHBIX JIMCIUILINH KaK reorpadus, pusnka u ap. OTMeTnM, 9T0 MeXaHUIeCKMii
IepeHoc Marepuasa U3 y4eOHMKa CTapIiuX KJIAcCOB B YYEOHUK JIJIsT  MJIQJIIIINX,

He MOXKeT ABJIATHCA HpOHe,ZLeBTI/IKOI‘/)I7 TaK KaK 3/J€eCb H€ YYUTbIBalOTCA BO3PaCTHBLIE
0CODEHHOCTH ydamuxcda n  YPOBEHDb MaTeMaTHIeCKONI IIOZATI'OTOBKH. B IIPOIIEeICBTUKE
reoMeTpum MO2KHO BBIJICJIUTH TPHU COCTaBJIAIOIINE: d)HprI)I, JIOTUKa W IIpUMEHEHUEe
3HAHUI Ha IIpaKTUKeE. Bce sTo momoraer Pa3BUTDH ITIO3HaBATE/JIbHYIO U UCCJIEJOBATE/ILCKYIO

AeATEJIbHOCTb  YYallluXCdd.

HEOOXOMMO yIUTBIBATE CJIC/YIONHIE MO3UIAN:
® MOTHBAIUsI MaTepuaJa;
e dopma uzjokeHus (jmasor, 6ecega U mpod. );
® HalVIAJTHOCTDL, JOCTYIITHOCTD;

® AKTHUBHAS O3HABATEHLHAS JEATETHHOCTD.
3adaua 1. Ilocrpouth paBHOOEIPEHHBIH TPEYTOJbHUK IO YIVIy P OCHOBAHUHU WU
BBICOTE, OMYIEHHON Ha OCHOBaHUE

Anaaus.

[Ipemmnosoxkum,

9To 3a/lavda pelieHa,

[Ipy wu3ydyeHunm HaAYAJIBHBIX T'€OMETPUYECKUX CBEJICHUIA

U TIOCTPOEH DPaBHOOEIPEHHDI

rpeyrosibauk ABC, AB=BC, B koropom yros BAC=a u Beicora BD = orpesky h.

B

a0 -

B paBnobGepennom Tpeyrosbauke Boicota BD, mpoBesiennast K OCHOBaHUIO, sIBJISIETCs
Menanoit, mosromy AD = DC. SuauuT, cravasia HeoOX0IMMO IIOCTPOUTD MIPSIMOYTOJILHBII
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rpeyroyibHuK ABD. Jlnst sToro crpoum yrosi A, paBHBIA yriy a, 3aTeM HY>KHO HalTH
Touky B, Jjexkaryio Ha OJHONl M3 CTOPOH yIJia Ha PaCCTOSTHUU h OT JPyroil CTOPOHBI.
Touky B MOKHO MOJIy9uTh KakK IlepecedeHne CTOPOHBI YIJia U IIPSMOIi, IapaJsiiebHOM
JIPYTOil CTOPOHE U IPOXOJIAIIEil OT Hee Ha PacCTOTHUU h.

Ilocmpoenue:

! b = N
A D o

[TpoBoaum mpsimyio [, BeiOupaem Touky A, Ha jayde AN oTKIaabiBaeM yroj 1, paBHbIT
JIAHHOMY YTJIy a.

Yepez Touky A mpoBoguM TpAMYyI0, MepHeHIuKy/IspHylo mpamoit AN, u Ha
IIOCTPOEHHOI MPsAMOIi OTKJIaJbIBaeM OTpe3oK AM = h (B TOM 2Ke IIOJIYIJIOCKOCTH, B
KOTOPOI [IOCTPOEH yTOJI).

Yepes Touky M mnpoBoaMM NpsSIMyIO, I[apaJulejibHyo mpsmoit AN, Touky ee
[epeceveHnsi CO CTOPOHON yriia obo3nadaem B.

N3 touku B omyckaem neprenuky/sip BD na npamyio AN u orknansiBaem DC =
DA. Coequnsiem B u C.

Hoxazameavcmeo: Tpeyrompauk ABC - wuckoMmbIi, T.K. OH YJIOBJIETBOPSIET
BCeM  ycyoBusiM  3agaun. JleficrBuresnHo, 1o  moctpoenmioo  MB || AD,
nosromy £1 = /2; no nocrpoennto AM 1| AD, MB || AD, cremosarensro, AM L
MB. B mpsamoyronsubix Tpeyroibaukax ABD u BAM obmas runorenysa AB u pasubie
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yriabl 1 u 2, 9t TpeyrosbHUKE paBHbl, 3HaunT BD = AM, 1.e. BD = h. Jlanee, mo
nocrpoennio ZC = ZA, mostomy A ABD = A CBD (no nBym KaTteram), OTKYIa CJIEILyeT,
gto C = A =au BD =h.

Hccenedosanue: B paBHOOEIPEHHOM TPEYTOJbHUKE YTOJ IIPU OCHOBAHUH OCTPBIN,
[IO9TOMY TIOCTPOEHNE BO3MOXKHO, €CJIU 3aJIaHHBIN YOl OCTPHIM.

[TocTpoenue equHCTBEHHO, T.K. TOYKa B HAXOUTCH €IMHCTBEHHBIM 00Opa30M. 3ajada
UMeEeT TOJIbKO OJIHO PEITICHHe.

3adawa 2. Jlam orpe3ok m u octpbiii yroa a. I[loctpouTh mpsiMOYTOIBHBII
TPEYTOJIBHUK C YTJIOM a, B KOTOPOM Pa3HOCTh KaTeTOB PaBHA M.

Ananusz. Ipeanonokum, 910 OCTPOEH MPIMOYTOIbHBIH TpeyroasHuk ABC ¢ yriom
A, paBHBIM @, M PA3HOCTHIO KATETOB, PABHOI M.

45° o
C K 1m

A

[Ipumennm meTos, cripsimitenusi: oTioxkuM Ha npamoit AC or Touku C orpesok CK,
pasubiii BC, Torma AK = m. B tpeyronsanke AKB wmsBecrra cropona AK um mBa
nputexkanux yria: BAK = a w BKA = 135°. Takoii TpeyroJbHIK MOYKHO TTOCTPOUTD, &
touky C HaliTH KaK OCHOBaHME IEPIEHINKY/IsIpa u3 Toukn B Ha npsamyio AK.
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ITocmpoerue (puc.):

v

- :: 45"
C K m

Ha npsimoit [ Beibupaem Touky A u orkirajsiBaem otpe3ok AK = m. Yepes Touky K
npoBoanM nepresuKyasasp KL k npavoit AK.

[IpoBoanm OuccexkTpucy KP yria, JonoJHATe 5HOTO K npsaymomy yray AKL. Ot ayqa
AK otknagpiBaeM yroa KAM, paBHBI JaHHOMY yIUIy a, TOUYKY HE€PECeUeHUs ¢ MPAMOii
KP oboznadaem B.

N3 Touku B omyckaeMm neprienukyiaap BC Ha mpsmyio AK.

Tpeyronpuuk ABC' - HCKOMBIIi.

Joxasameavcmeo: /A = a, /C=90°, /BKC=45° (10 nocrpoenuio), c/ejioBare/bHo,
BC=CK u AC=BC=AC-CK=AK=m.

Hccenedosanue: YKazanHoe MOCTPOEHUE BBIMOJHUMO, ecu mpsiMasds AM mepecekaer
6uccexrpucy KP npsmoro yria, T.e. ecam a<45°. B paccmarpusaemom ciydae karer AC
6osbmre Karera BC, 3HAYUT, yTo/ a MeHble 45

Ecmm 3aman yror a<45%, To ommcanHoe HOCTPOEHNE pelaeT 3aady. Bean 3a1aH yros
a, 45°<a<90°, To BBINOIHSIEM aHAJIOTHYHOE ocTpoerte st yria a —90°-a. TpeyrobHuk
OIIpeJIeJIEH OTHOZHAYHO.

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

‘ CrpaHuya 75 nz 187 |

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




Jleknusa 5. Cxema pelnieHus 3a/Ia4W HA MIOCTPOEHUE NPU O0yYeHUU
miranuMerpun. OcobeHHOCTN KOHCTPYKTUBHBIX 337249 Ha MJIOCKOCTH

7 Kjacc
Samaun Ha nocrpoenue (10 )

Omepanum, BBITOIHsSIEMbIE TTUPKY/IeM U JuHeiiKoil. OTKIaibiBaHne OTPe3Ka, PaBHOTO
JIAHHOMY OTPe3Ky. DJIeMeHTapHbIe 3a/]a4i Ha IIOCTPOEHUeE.
*Uccaedosanus 6 3adauax 1a nocmpoerue.

OCHOBHEIE TPEBOBAHUS K PE3VJIBTATAM YUYEBHON JEATEJIBHOCTU
YYUAIINXCHA

Vyaruecst 10JI2KHbI:

3HATD:

OCHOBHbIE ONlepalini, BLIIOJHAEMbIe [TUPKYJeM U JUHENKOII;

9TaNbl pPelleHus 3a/a9 Ha IIOCTPOEHNE;

aJITOPUTMBI: OTKJIaAbIBAHUS OTpPe3Ka, pPaBHOIO [JaHHOMY OTPE3KY;
IMMOCTPOEHUsI TPEYroJIbHUKA MO TPeM CTOPOHAM; IOCTPOEHHUs yIJja, pPaBHOIO
JaHHOMY YTJIy; IIOCTPOE€HUsI OMCCEKTPUCHI yIJja; JdeJIeHUus OTpe3Ka II0IMoJiaM;
IOCTPOEHUS IMEePIEHIUKYJIsIpa K IPsIMOIi;

yMETh:

OTKJIAJIbIBATh OTPE30K, PAaBHBI JAaHHOMY OTPE3KY;

CTPOUTH: TPEYTrOJIbHUK II0 TPEM CTOPOHAM; yroJi, PaBHbIl JAaHHOMY YTJIY;
OHCCEeKTpHUCY yIJIa; MePIeHIUKYJIIp K NPSMO; JeJUTh OTPE30K II0I0JIaM;

NPUMEHSITh 3JIEMEHTapHbIe 3aJa4M Ha IIOCTPOeHWe K  PeIIeHUIo
reoMeTpu4ecKnx 3a7a4 Ha MOCTPOEHUE;

OMMCHIBATH PEIIeHNe 33a49M Ha MOCTPOEHHE, NCIIOJIb3Ys ITAIl MOCTPOECHUS
M 3TAll JJOKa3aTeJIbCTBA.
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8 KJj1acc
YersipexyronbHuku (21 1)

Mmuoroyrosmpauk. CyMmma  BHYTPEHHHX  VIVIOB  BBIIIYKJIONO  MHOTOYTOJIBHUKA.
[Tapaxnemorpamm. IIpamoyronsamk. Pom6. Ksagpar. Teopema ®ameca. Cpemamsis
JINHUsT TpeyToabHnKa. Tparnenus. CpeHsas JTUHUS TPAIEINN.

*Ilenmpaavras u 0CE6AA CUMMEMPUA HA NAOCKOCTIIU.

[IpakTuKO-OpHEHTUPOBAHHbBIE 3aIa9H, 33/a9l C MEXKIIPEJIMETHBIM COJIEPKAHIEM U UX
peleHue.

OCHOBHBIE TPEBOBAHI A
K PE3VJIBTATAM YUYEBHON JIEATEJBHOCTU YUAIIIUXCS

Yuarmecst T0JKHBI IPABUIBLHO YIIOTPEO/ISITH TEPMUHBI U MCIIOJIH30BATH ITOHSITHA:

BBIMTYKJIBIIT MHOTOYTOJIbHUK;

BHYTPEHHWIT U BHEITHUI yIJIbI MHOTOYTOJIbHUAKA;

COCEJIHME CTOPOHBI M YIJIbI MHOTOYTOJIbHUKA;

IIPOTHBOIIOJIOXKHBIE CTOPOHBI U YIJIBI Y€ThIPEXyTOJIbHIKA.

Yuarecsa T0J2KHBI 3HATD:

OmpesiesieAnst ~ MHOTOYTOJIbHUKA;  JWArOHAJM ~ MHOTOYTOJIbHUKA;  [IepUMeTpa
MHOTOYTOJIbHIAKA; BBIIYKJION0 MHOTOYTOJIBHUKA; MapaJiiesiorpaMMa, IpsIMOYTOJIbHUKA,
poMba, KBajpara, Tpallellii; BBICOTHI IapaJjuiejiorpaMMa, poMOa, Tpallelun; CPeIHe
JINHUU TPEYTroJIbHUKA; PABHOOEIPEHHON U IPSMOYTOJbHONW TpaIleli; CpeaHell JTUHAN
TpaIIeIN;

TEOPEMBI: O CyMMe€ BHYTPEHHUX VIJIOB BBIIYKJIOTO MHOIOYTOJIbHUKA; CBOWCTBA W
MPU3HAKK IapaJjiiejiorpaMma, HPAMOYTOJbHUKA, pomba, KBaJpaTa, PaBHOOEIPEHHOI
rpanenun; Pajreca; CBONCTBA CpeHell JIMHUE TPEYroJabHUKa, CPeIHeil JTUHUN TPAIIeINn;
CBOMCTBO MeJIMaH TPEYrOJbHIKA; CBOMCTBO BBICOT TPEYTOJIbHUKA.

Yyarmuecs JI0J2KHBI YMETh:
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JOKa3bIBATh TEOPEMBI: O CyMMe€ BHYTPEHHHUX YIJIOB BBIIIYKJIOIO MHOI'OYI'OJIbHUKA;
[IPU3HAKU M CBOWCTBa IIapaJulejlIorpaMMa; O CBONCTBE JUaroHaJeil IIPAMOYIOJbHUKA,
pomba; Dajteca; o cBOICTBaX CpejiHell JIMHUU TPEYTOJbHUKA, CPEJIHEll JIUHUU TPaIeInuin;
O CBOMCTBE MeJUaH TPEYroJbHUKA;

[IPUMEHATL TEOPEeMbl IIPU PeIIeHUNd IeOMeTPUHUECKUX 3a/a4 Ha J0Ka3aTe/IbCTBO U
BbIYUCJICHUE;

pemats 3ama4Yv HAa IIOCTPOEHUE, CBA3aHHbIE C YeTbIPEXYTrOJIbHUKAMU;
IIPAKTUKO-OPUEHTUPOBaHHbIE 3aa4u, 3aga4u c MeXKIIpeJMeTHbIM
colepzKaHueM, aHAJIU3upPOBaTh U NUCCJIeJ0BaTh IIOJIy4YeHHbIe Pe3yJIbTaThl.

Iomanm MHOrOyroabHUKOB (16 9)

[ILnoma e MHOTOyTOIbHUKA. PaBHOBEIMKIE reoMeTpuIecKre (hUuryphl.

[lnomams  KBagpaTa, NOPAMOYTOJbHHUKA,  IapaJjuiejorpaMMa,  TPeyTroJbHUKA,
IPSIMOYTOJIBHOTO TPEyTroJIbHUKA, Tpamernuu, pomoa.
Teopema IIucdaropa. Teopema, obparnas Teopeme Iludaropa. ILmomaas

PABHOCTOPOHHETO TPEYTOJILHUKA.
*Memood naowader.
[TpaKTUKO-OpUEHTUPOBAHHbIE 3a/1a41, 3a/1a91 C MEKIPEIMETHDBIM COIEPKAHUEM H UX
perenue.

OCHOBHBIE TPEBOBAHUA
K PE3VJIBTATAM YUYEBHOU JEATEJBHOCTU YUAIIIUXCS

Yuaruecs JIOJZKHBI IPABUILHO YIIOTPEOISATH TEPMUHBI U HCIIOJIH30BATH TOHATHA:
ILJIONIA/Ib MHOT'OYTOJIbHUKA;

PaBHOBEJIMKUE T€OMETPUIeCKNe (PUTYpPHhI.

Yyarmuecs JI0J2KHbI 3HATh:

CBOCTBa IJIOIIAJell MHOIOYTOJIbHUKOB;
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dopMyIIBI IO KBaJpaTa, IPIMOYTOJbHUKA, TapaJsaeorpaMMa, TPeyTroJIbHUKA,
PSIMOYTOJILHOTO TPEYTOJIbHUKA, PABHOCTOPOHHETO TPEYTOJbHUKA, TPAIEeln, poM0a;

teopembl: [Iudaropa, obparnyio Teopeme Ilucaropa, o geneHunm TpeyroabHUKA
MeJIMaHOoil Ha JIBa PABHOBEJUKHUX TPEYTOJIbHUKA.

Yaaruecs JT0JKHBl YMETh:

BBIBOJIUTH (POPMYJIBI ILIOMIAIN IPAMOYTOJIbHAKA, MTapaJiiejorpaMMa, TPeyTroJIbHUKA,
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPameIuu, pomoa;

JlokasbiBaTh TeopeMy Iludaropa;

NPUMEHATH (POPMYJIbI ILIOMAIEHi MHOTOYTOJTbHUKOB P PEIICHUH 3aJ1a9, TEOPEMbI:
[Iudparopa, obparuyo Teopeme Iludaropa — K perieHno reoMeTpUYECKUX 3ajad Ha
JIOKa3aTe/IbCTBO U BBIYHC/ICHUE;

peliaTh IIPaKTUKO-OPUEHTUPOBAHHbIE 3aa4M, 33aYi C MEXKIIPeJIMETHbIM
COJZIEp2KaHMEeM, aHAJIN3UPOBATh U MCCJIEIOBATh MOJIyYeHHbIE PEe3yJIbTaThl.

ITonobue TpeyrosbHuUKOB (15 )

[Tonobubie Tpeyrobuukn. [Ipusnaku 1mo106ust TPEyroJIbHIKOB.

O6o6mennas Teopema Pasteca.

CBoiicTBO ~ OUCCEKTPUCHI  TPEYTroJIbHUKA.
TPEYTOJILHUKOB.

*Memod nodobus.

[IpakTrKO-OpMEeHTUPOBAHHBIE 3a/1a491, 3aJIa9N C MEXKIIPEIMETHBIM COJIEPKAHUEM, UX
pellenye.

OTHortenne  mjom@aaeil  moJ00HBIX

OCHOBHBIE TPEBOBAHI
K PE3VJIBTATAM YUYEBHON JEATEJIBHOCTU YUAIIIUXCSI

Yaalumecst T0JKHbBI IPABUILHO YIIOTPEO/ISATH TEPMUHBI U MCIIOJIH30BATH ITOHSITHA:
IIPOIIOPIIMOHAJIBHBIE OTPE3KMU;
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OTHOIIIEHIE OTPE3KOB.

Yuaruecst T0>KHBI 3HATh:

orrpeieseHusl OJ00HBIX TPEYTOJIbHIKOB; KOI(MMUITUEHTa TOA00UsT TPEYTOJIbHIKOB;

HPU3HAKHU T10/I00MST TPEYTOJILHUKOB;

0bo0IeHny10 TeopeMy Dasteca;

CBOMCTBO OMCCEKTPUCHI TPEYTOJIbHUKA;

CBOMCTBO ILIOMIAJICH MOM00HBIX TPEYTOJIHLHUKOB.

Vaaruecs JTOJKHBl YMETh:

JIOKa3bIBATh IPU3HAKHU I10J00Usi TPEyTroJIbHUKOB; 0000IIeHHYI0 Teopemy Pajieca;
CBOMCTBO OMCCEKTPHUCHI TPEYTOJbHUKA; TEOpeMy 00 OTHOIIEHHH ILIOMAJIeH MOJI00HBIX
TPEYTroJIbHUKOB;

IPUMEHSITH TeOPEMbI K PEIICHUIO 3a/1a9 Ha BRITUCICHUE U JJOKA3aTEIbCTBO; CBOMCTBA
MMO/IOOHBIX TPEYTOJbHUKOB K PENIeHUIO 3a/a4 Ha IIOCTPOEHUE;

peliaTh IIPaKTUKO-OPUEHTUPOBAHHBbIE 3a1a4M, 33a4Yi C MEXKIIPeJIMETHbIM
coJZiep>KaHneM; aHAJIN3UPOBATh U MCCJIEIOBATh MOJIyYeHHbIE pPe3yJIbTaThl.

Okpy>kHOoCcTb (13 )

KaCaTeJIbHaH n ceKyllad K OKPY2KHOCTH. Bzanmnoe PacCIIOJIO2KEHNE HpﬂMOfI n
OKPY2KHOCTHU. B3anMmoe pacrosiokenne JIByX OKPY2KHOCTEI!.

[lenTpaabHbIil U BOUCAHHBIN yrbl. ['pajycnasa Mepa JIyrun OKPYZKHOCTH. Y TOJT MEXKTY
KacaTeJIbHON M XOPJOii, MPOXOJANIUMHI Yepe3 OJIHY TOYKY OKPYKHOCTU. YTOJ MEXKTY
IIepeCeKarIMuUCd XOpJdaMMu. yFOH l\le}K,Hy CeKyH_H/H\H/I, IIPOXOAAIIMMU  Y€epe3 TOLIKy,
JIEJKAIy0 BHE OKpYy:KHOCTH. (CBOMCTBO OTPE3KOB TNepecekarommuxcss xopxa. CpoicTBo
OTPE3Ka KacaTeJbHOI n OTPE3KOB CeKymeﬁ B CJIy4a€, KOI'/la KacCaTeJIbHad U CEKyllad
IIPOXOJAT Yepe3 OJIHY TOUKY, B3ATYI0 BHE OKPYKHOCTH.

*Teomempuueckoe Mmecmo mouex NAOCKOCTU,
ompe3ox suder nod JAHHBIM Y2A0M.

u3 Komopuxr JdarHbLl
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IIpakTuko-opueHTUPOBAHHbIE  33Ja4M, 33aJ]a4u C MeXKIIpeJIMeTHbIM
CO/Iep>KaHUEM U UX pellleHue.

OCHOBHBIE TPEBOBAHI A
K PE3VJIBTATAM YUYEBHON JEATEJIBHOCTU YUAIIIUXCS

Yuaruecst T0JKHBI IPABUILHO YIIOTPEO/ISITH TEPMUHBI U HCIIOJIH30BATh ITOHSITHSA:

KacaTeJlbHasd K OKPYKHOCTH, CEKYIIas;

OKPY>KHOCTH, KaCaOIUecss BHEITHIM 00pa30M;

OKPY2KHOCTH, KACAIOIIUECHd BHYTPEHHUM 00Pa30M;

BIIMCAHHBII U IIEHTPAJIbHBINA YIJIBIL.

VYuarmecss T0J2KHBI 3HATD:

OlpeJle/IeHnsl KacaTeJIbHOU K OKPYKHOCTH; CEKYIEell K OKPY2KHOCTH; OKPY2KHOCTH,
BIIMCAHHON B YIOJI; OKPYKHOCTEH, KacaloluXCcs BHEIIHUM W BHYTPEHHUM 0Opa3oM,
KOHITEHTPUYECKAX OKPYZKHOCTEN; BINCAHHOTO W IEHTPAJBHOIO yIVIOB; I'PAJyCHON MEpPBI
JyTH OKPYZKHOCTH;

CBOICTBAa KaCATEJbHON K OKPYXKHOCTH; OTPE3KOB KacaTeJbHbIX K OKDPY2KHOCTH,
POBEJIEHHBIX U3 OJHOW TOYKWU; IEHTPa OKPY2KHOCTHU, BIIMCAHHON B yI'OJl; BIUCAHHBIX
YIJIOB, OIMPAIONIUXCA Ha ONHY M Ty 2Ke JyIy, OIUPAININXCI Ha IuaMeTp; OTPE3KOB
MIEPECEKAIOINXCSA XOP/I; OTPE3Ka KacaTeJbHONH W OTPE3KOB CEKYyIel, Korjia KacaTeJbHas
U CEeKyIlagd MPOXOAAT 4epe3 OJHY TOYKY, B3ATYIO BHE OKPYZKHOCTH;

MPU3HAK KacATEJbHOU K OKPY2KHOCTH;

GOpMYIbI HAXOXKIEHUS yTJIa MEXKIy KacaTeJbHOH M XOpJoil, MPOXOASIIIMU Yepes
OJIHY TOYKY OKPY2KHOCTH; YIJIa MEXKJY IEPECEKAIUMUCT XOPJIaMM, yIjia MeXKJLy
CEKYIIUMU, IPOXOAANINMHA Yepe3 OAHY TOUYKY BHE OKPYKHOCTH;

CJIy9aW B3aWMMHOT'O PACIIOJIOXKEHUA JIBYX OKPYXKHOCTEN W COOTHOINEHWE WX PATUYCOB
U OTPE3Ka, COCIUHAIONIETO IIEHTPhI OKPYKHOCTEU JJId KayKJIOro CJIydasd; TEOpeMy O
BEJIMYUHE BIIMCAHHOTO YIJIa; CJAEJICTBUA 3TOU TEOPEMBI.

Yuarmuecs JT0J2KHBI YMETh:
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JIOKa3bIBaTh CBOIMCTBO KacaTeJbHO, IPU3HAK KacaTeJbHOIl; CBOMICTBO KacaTeJbHbIX K
OKPY2KHOCTHU, ITPOXOJIANINX Yepe3 OJHY TOUKY, JEKAIILyI0 BHE OKPYKHOCTH; TEOPEMY O
BeJIMYMHE BIMCAHHOTO yTJIa; TEOPEMY O CBONCTBE OTPE3KOB IEPECEKAIONTNXC XOP/I;

BBIBOJUTH (POPMYJTy HAXOXKJIEHUs yIJIa MEXKJIy MePeCeKaIONMMUCT XOPIaMu, MEXKLy
CEeKYIINMU, MPOBEJEHHBIMA M3 OJIHOI TOYKH, JierKalllell BHe OKPYXKHOCTH; IPUMEHATH
TeopeMbl K PeIeHHIO 3a/1a4 Ha BbIUUCJIEHUE U JI0Ka3aTeIbCTBO;

CTPOUTH IIPU IOMOIIM HUPKYJId U JIMHEMKMN KacaTeJIbHYI0 K OKPY>KHOCTH,
NPOXOASAIILY 0 YePe3 TOYKY, JIEXKAIIYI0 BHE OKPY>KHOCTHU; IPUMEHATH CBOCTBA
OKPY2KHOCTell K pellleHUIO 33/1a4 Ha [OCTPOEHUE;

peniaTh NPaKTUKO-OPUEHTUPOBAHHbIE 33/1a4U U 33a4U C MeXKIIpeAMeTHBIM
co/iep>KaHneM; aHAJIM3UPOBAaTh U WCCJIEJOBATh NOJIy4Y€eHHbIE Pe3yJIbTaThl.

9 KJacc
CooTHoIIIeHnsI B IPSIMOYTOJILHOM TpeyroJibHuke (15 q)

Cumyc, KOCHHYC, TaHTeHC, KOTAaHT€HC OCTPOro yIya. Perenue HpPsMOYTOJLHOTO
TpeyrosbanKa. OCHOBHOE TPUTOHOMETPUIECKOE TOYKIECTBO:

sina + cos’o = 1.

DopMyJIbl, CBA3BIBAIOIIME CUHYC, KOCUHYC, TAHI'€HC U KOTAHI'EHC OJHOTO U TOIO ¥Ke

yTiIa:
__ sina .
thé ~ cosa’ Cthé T sina”

BHauenusa cUHyca, KOCHHYyca, TanreHca u koranrenca yrios 30°, 452, 60°.

Cumyc, Kocunyc, Taurenc u kotaurenc yriaos ot 0° mo 180°.

@opmyabr: sin(180° — a) = sina; cos(180° — a) = —cosa.

Qopmysia IUIONQJM TPEYroJbHUKA IO JIBYM CTOPOHAM U YIVIy  MEXKJIY
HOMI: S = %absin% dopmysta mwIoOM@IM mapasieorpaMMa 0 CTOPOHAM W yIUIy
MeXKy HUME: S = absina.

Cpe/iHee IIPOIOPINOHAIIBHOE (Cpe/IHee TEOMETPUYIECKOE) B IIPSIMOYTOJIBHOM
TpeyTroJIbHUKE.

CoSx
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IIpakTuko-OopueHTHPOBAaHHbIE 3aJa4M, 3aJa49d C  MeXKIIPeIMeTHbIM
coj/ieprKaHneM U UX perleHne.

* : ol :

®opmysia ILIOMAIM BBIIYKJIOIO YeThIpeXyroiabHuka: S = zdidysing. Teopema

Menesnas.

OCHOBHBIE TPEBOBAHIA K PE3VJIBTATAM
YUYEBHON JEATEJIBHOCTU YYAILINXCH

yanlI/IeCﬂ JOJIZKHBI IIPpaBUJIBHO ynOTpe6.H${Tb TEPMHHBI U MCIIOJIb30BaTh ITOHATHA:
CUHYC, KOCUHYC, TAaHI'€HC, KOTaHI'€HC OCTPOI'0 yIJVia; IIPOEKINA KaT€Ta Ha I'MIIOTEHY3Y,
peneHune nmpaMoyroJibHOT'O TPEyTroJIbHUKA.

y‘IaHII/IeCH JOJI2KHDBI 3HATb:

OCHOBHOE TPUTOHOMETPHYECKOEe TOXKJIECTBO: Sin’ca + cos?

a=1;

3HAYEHNs CHHYCa, KOCHHYca, TaHreHca n Kortanrenca yriaos 30°, 450, 60°;

hOpMyIBL: CBA3LIBAIOIIAE CUHYC, KOCHMHYC, TAHICHC M KOTAHIEHC OIHOTO U TOrO 7KE
YIJIa: ; CBASBIBAIONIE CHHYCHI M KOCHHYCBHI YIVIOB, JIOHOJHAIONMX JIpyT apyra go 180°:
sin(180° — @) = sina; cos(180° — o) = —cosa; nnomamu TpeyrombHuKa: S = fabsiny;
IJIOIIAIM TapaJjuieaorpamMmma: S = absina;

AJIPOPUTMBI PEIICHNs] IPAMOYIOJIHLHOTO TPEYTOJbLHIKA,

TEOpEMY O  CpeJHeM  IPOHOPIUOHAJILHOM  (CpejHeM
IPSAMOYTOJILHOM TPEyTOJIbLHUKE.

yqanme(:ﬂ JOJIZKHBI YMETDb:

I‘QOMeTpI/I‘IGCKOM) B

JIOKA3bIBATH TEOPEMY O CPEJHEM IPOHOPIUOHAILHOM (CPEHEM IeOMETPUYECKOM) B
MMPAMOYTOJIEHOM TPEYTOJIbHUKE;

BBIBOJIUTH (DOPMYJIY ILIOMIAIN TPEYTrOJbHIKA S = %absmv;

HaXOJIUTh: 3HadeHud Tpuronomerpudeckux dpynkmnumii yriaos or 0° mo 180°, xpaTHbIX
30, 45° 1 60°; cTOPOHBI U YIVIBI HPAMOYTOJLHOTO TPEYTOILHUKA 10 N3BECTHLIM CTOPOHAM
7 yTJIaM;
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pemaTb IIPaKTHKO-OPUEHTHUPOBaAaHHbLIE 3a/Ja9d W 3aJad9ud C
CoaepzKaHEM, aHaJIU3UPOBATL WU UCCJIIE€JOBATH IIOJIYIYCHHbBIE PE3YJ/JIbTAaThI.

MeE2KIIpEeIMETHBIM

Buucannbie u onncanable oKpy2kHocTH (16 1)

OKpyKHOCTB, OIUCAHHAS OKOJIO Tpeyrojabuuka. OKpPYKHOCTD,
TPEYTroJIbHUK. BrucanHas M onucaHHadg OKPYKHOCTU HPAMOYTOJBHOIO TPEYTOJLHUKA.

BIIICaHHad B

Brcanble U ONUCAHHBIE YETHIPEXYTOJIbHUKH.

Dopmyiia IIOIMAIN TPEYTOIBHIKA (OIMMCAHHOTO MHOTOYTOJIBHIAKA) Yepe3 MePUMeTp 1
pajinyc BIUCAHHOI OKPY’KHOCTH (S = pr).

IIpakTuKO-OpUEeHTUPOBAHHbIE 3aJaYM ¢ 3aJa4M C
cojieprKaHneM, UX pelleHne.

*BreBnucannbie OKPYKHOCTH.

MeXIIpeaAMETHbIM

OCHOBHBIE TPEBOBAHIA K PE3VJIBTATAM
YUYEBHON JEATEJIBHOCTU YYAILINXCH

Yuamuecst TOMKHBI IPABUJIBHO YIIOTPEOIATH TEPMUHBI M UCIIOIH30BAThH MTOHATHS:

BIIMCaHHAas U OIUCAHHAA OKPYZKHOCTH;

BIIICAHHDLIA W OINUCAHHBLIA MHOIOYI'OJILHUKU.

Yuamuecs JI02KHbI 3HATD!

OIIPEIETICHIUSI: OLIMCAHHOMI u BIIMCAHHOMI OKPYyZKHOCTel
(MHOTOYTOJIBHUKA); BIMCAHHOIO W OIMUCAHHOIO YeThIPEXYTOJIbHIUKOB (MHOIMOYTOJIbHUKOB);
dopmysbl: pajmyca OKPY>KHOCTH, OIMCAHHOW OKOJIO HPSIMOYTOJIBHOI'O TPEyTOJbHUKA;

TPpEeyTroJIbHUKa

pajuyca OKPYKHOCTH, BIUCAHHOW B UPAMOYTOJbHBI  TPEYroJIbHUK;  ILJIOIIA/IH
TPEyroJbHIKA (OMMCAHHOTO MHOTOYTOJBHUKA) S = PI;
CBOMCTBA W  UPHU3HAKK  BIUCAHHOTO  YeThIPEXYTOJIbHUKA,  OIMCAHHOI'O

YEeThIPEXYTI'OJIbHUKA,
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TeopeMbl: 00 OKPYKHOCTH, OIIMCAHHON OKOJIO TPEyroJbHUKa; 00 OKPYZKHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK.

Vyarmuecst JT0J2KHBI YMeTh:

JIOKA3bIBATH TEOPEMBI: 00 OKPYKHOCTH, OIIMCAHHOW OKOJIO TpPeyrojbHUuKa; 00
OKPY>KHOCTH, BIIMCAHHOW B TPEYTOJBHUK; O CBOHCTBE BIMCAHHOIO YETHIPEXYTOJbBHUKA;
O CBOWCTBE OIMCAHHOI'O YeThIPEXYTOJbHIKA,;

BBIBOJINTH  (DOPMYJIBI:  pajuyca OKPY:KHOCTH, BIHCAHHOW B HIPAMOYTOJIbHBIM
TPEyroJIbHUK; IUIOMA/H TPEYTOJIbHUKA (OIMICAHHOIO MHOTOYTOJIBHUKA) S = pr;

[IPUMEHSITH TEOPEMBI K PEIIeHNIO 3a/1a9 Ha BBIUNCIEHNE U JOKA3aTeIbCTBO;

CTPOUTH BIOHWCAHHYIO ¥ OMNHCAHHYI OKPYXXHOCTH TpPEYTroJbHUKA [IPHU
IMOMOIIY IUPKYJIS U JIMHENKH;

peliarb: 3aJa4d Ha IIOCTPOEHUE, MPaKTUKO-OPUEHTHPOBAHHBLIE 3adadvMu,
3a/lavud C MEXKIMPeJIMETHBIM CoJiepKaHueM, aHaJN3MpPOBATh M WCCJIE€I0BATh
MMOoJIydYeHHbIe pe3yJIibTaThl.

Teopema cunycoB. Teopema kocuHycoB (16 1)

o — b __c _9R

sina sinf ~  siny

Teopema cunycos:

Dopmyita IOMAINA TPEYTOJbHIKA: S = i—lg.

Teopema kocuaycoB: a? = b? + ¢ — 2bccosa. CnenacTsusa W3 TEOPEeMbI KOCHHYCOB:
HaXOKJIeHNEe KOCHHYCa yTJla TPeyroJbHUKa, 3aJaHHOIO TpPEeMs CTOPOHAMH, CBOWCTBO
Jaronasieil mapaJenorpaMma: d: + da = 2a? + 2b?. ®opmy.ta Lepona.

Perenne TpeyroibHIKOB.

[IpakTuKO-OpHEeHTUPOBAHHBIE 3a/Ia9H U 38/Ia91 C MEXKITPEIMETHBIM COJIEPYKAHUEM, UX
pellexwue.

*Dopmysta MeIaHbl TPEYTOIbHUKA: M, = %\/ 202 + 2¢? — a?, dpopmysia GUCCEKTPUCHI
TpeyroabHuka: [2 = ab — aib;.
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OCHOBHBIE TPEBOBAHI A K PE3VJIBTATAM
YUYEBHON JEATEJIBHOCTU YYAIINXCH

Yyarumecst JIOJKHBI IPABUIBHO YHOTPEOIATH TEPMUH U HCIOJb30BaTh IOHATHE:
pelenre TpeyroJIbHIKA.

Yyaruecst JI0JIZKHBI 3HATh:

dopmynbr: - = 2R, S = Z—IE JUIs TpeyrojibHuKa; dr + d3 = 2a% + 20* ana
napasutesorpamya 1 dopmyiy Lepona S = /p(p — a)(p — b)(p — ¢) aist HaXOKIeHUS
IJIOMIAIN TPEYTOJIbHHUKA;

TEOPEMbI: CUHYCOB; KOCUHYCOB U CJIJICTBHS U3 TEOPEMbI KOCUHYCOB.

Yyaruecss JIOJIZKHBI yMETh:

JOKa3bIBATh TCOPEMY CUHYCOB U TEOPEMY KOCUHYCOB;

HaXO/JUTHb KOCUHYC yIJIa TPpEYroJibHUKa, 3aJJaHHOI'O TPEMA CTOPOHAMU;

IIPUMEHATDH YKa3aHHbIC TEOPEMBI K PEHICHUIO 3a/1a49 Ha BBIYUCJ/IEHUE U JIOKa3aTEJIbCTBO;

PEeIIaThb IIPaKTHUKO-OPUEHTUPDOBaHHbIE 3a/a4dU (Ha HaXO2K/I€CHHUE DPaCCTOAHUA 10
He,Z[‘OCTYHHOIU/I TOYKH, BBICOTBI 0o0beKTa " I/IHble) n 3aJa91  C MeXKIIPpEeJIMETHBIM
COoIepzKaHuEM, aHAJIU3UPOBATL WU UCCJIEJOBATH IIOJIYYCHHbBIE PE3YyJAbTaThI.

ITpaBusibHbIe MHOTOYTOJILHUKH (16 )

[IpaBuabHblii  MHOrOyroabHuK. OKpy>KHOCTH, ONMCAHHAS OKOJIO IIPABUJILHOIO
MHOI'OYI'OJIbHUKA, U OKPY?KHOCTb, BIMCAHHAS B HPABUILHBIA  MHOIOYIOJILHUK.
[TpaBuaLHLIE TPEYTOILHUK, YETHLIPEXYIOILHUK, IIEeCTHYIOILHEK.

Hmna oxpyzkHOCTH M ILIomaab Kpyra. duciao w. Cekrop u cerment Kpyra. Jlimmna
JIyTH, ILUIOMAIL CEKTOPA M CEIMEHTA.

HpaKTI/IKO—OpI/IeHTHpOBaHHbIe 3aﬂa(ﬂ/I n 33.,[[&‘{1/1 C MG}KHpe;LMGTHbIM CO;Lep}KaHI/IeM, nux
pellenue.

*30J10TOE CeUyeHue.
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OCHOBHBIE TPEBOBAHI A K PE3VJIBTATAM
YUYEBHON JEATEJIBHOCTU YYAIINXCH

Vuamuecst TOKHBI TPABUIBHO YIIOTPEOIATH TEPMUHBI M UCIIOIH30BATH MTOHSITHS:

HPABUILHBIN MHOIOYTOJIbHUK;

OKPY?KHOCTb, KPYT, CEKTOP, CET'MEHT.

Yuamunecss DOMKHBI 3HATD:

oIrpeieIeHusI: TPaBUJIBHOTO MHOTOYTOJIbHUKA; CEKTOPa M CErMEHTa KPyra;

GOpMyIBI: I HAXOXKJIEHHWS —paJdyca OIMCAHHON U  PaJuyca  BIHCAHHOIM
OKPY’KHOCTEH 10 3a/IaHHON CTOpPOHE IPABUIHLHOTO TPEYTOJbHUKA, JeThIPEXYTOIbHUKA,
IIECTUYTOJBHUKA; JUIMHBI OKPY?KHOCTH U IO KpyTa,

TeopeMy 00 OKPYKHOCTHU, OIMCAHHON OKOJIO IPaBUJIBHOIO MHOI'OYIOJBHHUKA U 00
OKPY?KHOCTH, BIIMCAHHOI B IIPaBUILHBIN MHOIOYTOJIbLHUK;

AJITOPUTMBI HAXOXKJIEHUs: JJIMHBI JYyTW JAHHOW OKPYKHOCTH II0 T'PaJLyCHON Mepe
9TOM JYTH; ILIOMIAJNA CEeKTOpa JAHHOIO Kpyra I10 I'paJlyCHOW Mepe ero JIyru; pajmyca
OIMCAHHON W paJlyca BIMCAHHON OKPYKHOCTEH IMPABUILHOIO N-yTOJbHUKA, 3aJaHHOTO
€r0 CTOPOHO;

AJITOPUTMBI TIOCTPOEHUSI CJIEYIONIUX TPABUIbHBIX MHOTOYTOJIBHUKOB, BIIMCAHHBIX B
JIAHHYIO OKPY?KHOCTH: IPABUJILHOTO TPEYTOJbHUKA, MPABUIHLHONO YeThIPEXyroJbHUKA,
[IPaBUJILHOIO IIECTUYTOJIbHIKA.

Vuarmuecs J0J2KHBI yMeTh:

HAXOJUTh: PaJUyC OKPY?KHOCTH, OIMCAHHON OKOJIO MPaBUIBHOIO N-YIOJHHUKA;
pajnyc OKpPYXKHOCTH, BIIMCAHHON B HPaBUJIBHBINA N-yrOJBHUK; JJIUHY JIYTU 3aJaHHON
OKPY?KHOCTH; ILIOIIAIb CEKTOPA 3aIaHHOTO KPyTa,;

NIPUMEHSITh yKa3aHHbIE TeOPEeMBbl U (POPMYJIBI K PEIIeHNIO 3a/a"d Ha BBITUC/IEHUE U
JI0Ka3aTe/IbCTBO;

CTPOUTH IIPW IIOMOIIM IUPKYJIss W JWHEWKN BIIMCAaHHbIE B JaHHYIO
OKPY>KHOCTh IIPaBUJIbHBbIE TPEYTOJIbHUK, Y€ThIPEXYTOJIbHUK, HIECTUYTOJbHUK;
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peuiaTh NPaKTUKO-OPUEHTUPOBAaHHbIE 33344 U 334344 C MeXXIIPpeAMETHBIM
coliep2KaHueM, aHaAJIN3UPOBATh U HUCCJIEA0BaATh IIOJIyY€HHbIE PE3yJIbTAThI.

Umax, 6 pedyavmame u3yueHUs NAGHUMEMPUU, YHAULUECT O0AHCHDL:

— MOHUMATDL CMBIC/I TEPMUHOB: 3a/Ia4a Ha I[IOCTPOEHUE, YCIOBUE U TPeOOBaHME 3a/1a4H,
STaIlbl PElleHus 3a1a49u (aHaIn3, MOCTPOeHNe, TOKA3aTeIbCTBO, UCCIIeI0BAHNE);

— YMeTb pellaTb OCHOBHBIE 3a/1a4U Ha IIOCTPOEHUE C [OMOIILIO [IUPKY/IA U JIMHEHKU;

— [O3HAKOMUTBCSI ¢ OCHOBHBIME MeTOJaMU DeIleHusl 3ajiad Ha HocTpoeHne (Meroj
['MT, meTos reoMeTprvecKiX Ipeodpa3oBanuii, ajaredpaniecKuii MeTo| U JIp. );

— 3HATDL OIpPeJie/IeHUs] TOHATHH JIBUYKEHUs, TPE0OPA30BaAHUs TOJ00US U OT/E/IbHBIX
ux BHJOB (OceBasi M IEHTpaJbHAas CUMMETDHS, MNAPAJIIEIbHBIA [EPpEeHOC U IMOBOPOT,
FOMOTETHSI ), YMETh UCIOJIb30BATh WX TP JOKA3aTEIHCTBE TEOPEM U PEIICHUH 33/1a4;

— 3HaTh M yMETh JOKa3bIBATHL OOIINE CBOMCTBA JBUXKEHUI, Tpeodpa30BaHU TOI00MS;

— 3HaTb U yMeTb JOKa3bIBATh CBOMCTBA PA3/IMYHBIX BUJIOB JABUXKEHUNA U IOMOTETHUU;

— O3HAKOMUTBLCS C TPUMEHEHHEeM MeToJl[a TeOMEeTPUYECKNX PeoOpasoBaHmil K
PelIeHnIO 33189 Ha IIOCTPOEHHE, N0KA3aTe/IbCTBO U BLIYUCIICHUE.

JlpeBHErpedecKkne MaTeMaTHKH CYATAIN <UCTUHHO T'eOMETPUYECKUMU»  JIUAIIb
[OCTPOECHU, IIPOU3BOAUMBIE JIUIIL IUPKYJIEM U JIMHEUKON, He NpU3HaBas «3aKOHHBIM»
UCIIOJIb30BaHuEe JIDYTUX CPEJCTB JId  PEIleHus KOHCTPYKTUBHBIX 3ajad. llpwm
9TOM, B COOTBETCTBUM C TocTysaTramMu EBKJ/Mjga, OHU paccMaTpuBaId JIMHEHKY
KaK HEOIDaHWYCHHYIO MU OJHOCTOPOHHIOI, & IUPKYJII0 I[IPUIUCBIBAJIOCH CBOMCTBO
YEePTUTH OKPYXKHOCTH JIIOOBIX pa3mepoB. OmHOII W3 camMbIX II€HHBIX CTOPOH
KOHCTPYKTUBHBIX 3a4a4 BJdEeTCd TO, 4YTO OHU Ppa3BUBAIOT IIOMCKOBBIE
HaBBIKM peNIeHnus NTPaKTUYeCcKuX MnpobJieM, IIPUOOIIAIOT K MMOCUJIbHBIM
CaMOCTOATEJIbHBIM WMCCJIE/IOBAHUSAM, CIIOCOOCTBYIOT BBIPAOOTKE KOHKPETHBIX
reoMeTpUYecKnX IIpeJ/icTaBJeHuli, a Tak»Ke OoJjiee TIIaTeJbHOII 0O6paboTKe
YMEHWUii ¥ HaABBIKOB. A 3TO B CBOIO OYepe/ib YCHJINBAET NPUKIAJHYIO U
MOJIMTEXHIUIECKYIO HAIPABJEHHOCTh OOyUYeHUsl TeoMeTpuu. 3ajadn Ha IOCTPOEHHE
HE JIONYCKaT (hOPMAaIbHOTO K HUM IIOJIXOJIA, ABJISIOTCS KaIeCTBEHHO HOBO CUTYAITHei
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[IPUMEHEHUs] U3YyYeHHBIX TEOPEM U, TAaKUM 00pa3oM, JAI0T BO3ZMOXKHOCTH OCYIIECTBIISATH
npobyiemHoe moBTopeHue. Takume 3aJ[adM yCIENIHO MOTYT OBITh CBA3aHBI C HOBBIMU
UJIeSIMU TIKOJIHOTO Kypca reoMeTprn (11peobpa30BaHUSME, BEKTOPAMH).

[eomeTpudecKkne MOCTPOEHUsI MOTYT CBHIIPATh CEPHE3HYIO POJIb B MaTeMaTUYeCKO
IIO/ITOTOBKE TIKOJIbHUKA. Hu oiH BUJI 3a/1a49 He JIaeT CTOJBKO MaTepuaJa Jjisd Pa3BUTHA
MaTeMATUIEeCKON MHUTIMATUBBI 1 JIOTUYECKNX HABBIKOB yYalllerocs, Kak NreOMeTPUIecCKIe
3a/a91 Ha I[OCTPOEHNEe. DTU 3aJa9i OOBIYHO HE JOIYCKAIOT CTAaHAPTHOTO IOJX0/a K
HUM 1 GPOPMATbHOINO BOCIPHUATHS UX YUAIIUMUCI. 3ada4did Ha MOCTPOEHHUE YIOOHBI JIJIsd
3aKPEIJIeHNs] TEOPETUIECKUX 3HAHUN ydaluxcs M0 JII0OOOMY pas3jiesly IKOJbHOIO Kypca
reomerpun. Peras reoMmerpuyecKne 3aJladd Ha IMOCTPOEHUE, ydaliuiica mpuobperaer
MHOT'O TOJIE3HBIX YEPTEXKHBIX HABBIKOB.

B maTemaTudeckoii uTepaType BCTPEUAIOTCI PA3JIMIHBIC ITOIX0/IbI K KJIaCCU(MDUKAIIAN
KOHCTPYKTHBHBIX TeoMeTpudecknx 3ajad. OjHoit w3 Hambojee pPacupoCTpaHEHHBIX
sBJIieTcs  KJaccuuKanmsi TeoMeTpUUeCcKUX 3a7lad Ha [OCTPOEHHuE Mo
MeToZIaM WuX perneHus. Brepsole Takas Kiaccudukanus Obuia mnpejoxkena .
N. AnekcangpoBbiMm B ero pabore «MerToabl pereHuii reoMeTpUUecKuX 3ajad  Ha
nocrpoerne» (1883 r.). Jlo sToro kak B Poccun, Tak u B JApyrux crpaHax, KyJbTypa
pellleHnsl TaKUX 3a/lad CTOsjla Ha BeCbMa HEBBICOKOM yPOBHE: IeOMeTpUYeCKHe 3a/1aqun
H& IOCTPOEHME pemaJnch 6e3 cucreMbl, 6e3 obmwmx Mertoqos. M. M. AsekcanapoB
KJIaccuUIUPOBA NeOMETPUUIECKIE 3a/[a"i Ha MOCTPOEHUE B 3aBUCUMOCTU OT TVIABHBIX
METOJIOB DPEIIEHNll, BBIJICJIUB CJIEIYIONNe: METOJ TeOMeTPUYECKHX MECT; METO[,
Mo/I00usi; MEeTOJi CUMMETPHH; METO/] CHPAMJIEHWS; METOJ NapaJjijieJIbHOTO
IIepeHoca; MeTOo/] BpallleH!sl OKOJIO TOYKHW; MEeTOJ] BpallleHUs OKOJIO OCU; METO/],
uHBepcuu (UM MeToj; 06paTHBIX (Uryp); aareéGpandecKuii MeTos.

Kpymreiinmit oredecTBeHHBIHN CIIEIUAJIMCT 110 KOHCTPYKTUBHON reoMeTpun mpodeccop
H. ®. YerBepyxuH HpeIOKUI CICAYIONIYIO KIACCU(PUKAIINIO MeOMETPUIECKUX 3a/1a1
Ha IIOCTPOEHHE II0 MEeTOJIaM WX pPeIIeHUd: MEeTO[ IeOMEeTPUYEeCKUX MEeCT; METO.
reoMeTpUYecKnX IMpeobpa3oBaHuii (cMMMerpus, BpallleHue, HapaslyIeJIbHOE
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IIepeHeceHne, TOMOTETHsl, WHBEpCHusi); aJjiredpamveckmii meros. llociemnsis
KJIacCUpUKAIs TEeOMEeTPUYEeCKUX 3aJlad  Ha IMOCTPOEHUE WCIOJIL3YeTCsd MHOTUMU
aBTOpaMu y4eOHUKOB U 33/ Ia9HUKOB.

Metoa reoMmeTpUIeCKNX MECT

Memod ocHoswbl8aEMCA MG NOHAMUU 2E0MEMPUUECKO20 MECMa MoUex;
OHO ¢BJIA€TCS ONHWM U3 BayKHEHIINX TOHATHNA TEeOMETPUU, WrpaeT OOoJIbIIoe
METO/IMYECKOe 3Ha4YeHue, IMMPOKO WUCHOJB3YeTCHd MPU W3YYEeHUU AHAJTUTUIECKON
reOMETPHUHM B BBICHIEN ITKOJIE. 3a/Jadd Ha T'eOMETPUYECKHE MEeCTa TOYEK sABJISIOTCS
OIIOPHBIMU IIPH PEIIEHNH TI'eOMeTPUYECKNX 3aJad Ha IIOCTPOEHHE STUM MeTOJOM,
a TaKyKe COCTABJIAIOT HCKJIIOYNTEJIHHO WHTEPECHBI MaTepuaJ IpH JI0Ka3aTebCTBE
TeopeM caMUMH ydammmucda. Kpome Toro, B 3a/adaX Ha TIeOMETPHYECKHE MeCcTa
€CTECTBEHHO WCIIOIb3YeTCs Wjles JIBUKEHWS, TaK KaK DPa3JUvIHble IMOJOKEHUs TOYeK
reOMETPUIECKOIO MeCTa MOXKHO PacCMaTpUBaTh KaK CJIeJl OT MepPeMeNIeHns TOYKU II0
miockocTu. Ilogobuble 3a/1a4n WLTIOCTPUPYIOT (DYHKIIMOHATBLHYIO 3aBHCUMOCTDH MEXKLy
[IlepEMEHHBIMU BEJTMIMHAMHA.

leomerpuyeckum wmectom Touek (I'MT) Ha mnutockocTu Ha3bIBAeTCH
durypa, cocrosmnias u3 BCeEX TOUYEK IJIOCKOCTH, O0OJIAJIAIOIINX OIpPe/IeJIEeHHbIM
cBoiictBoM. Eciim dpurypa sBiagercd reoMeTpudecKuM MECTOM TOYEK, TO JI00asd TOYKA
9Toil purypnl obsrajiaeT yKasaHHBIM CBOWCTBOM M BCE TOYKH C YKA3aHHBIM CBOHCTBOM
MPUHAJJIEKAT 3TOi purype.

CyHmiHoCcTh MeTOoZla TeOMETPUYECKUX MECT 3aKJI0YaeTcsd B CJIEeAYIOMIEM.
Pemenne 3a/1aunm Ha mMOCTpoOeHME CBOJAT K OTHICKAHUIO HEKOTOPOTO MHOXKECTBA, TOYEK,
MOTIUHEHHOTO JIBYM HE3aBUCHUMbBIM ycjioBusM. OTOpachbiBaeM OJHO U3 ITUX YCJIOBUN U
UINEM MHOXKECTBO BCEX TOYEK, YJIOBJIETBOPLIONIMX BTOpoMmy ycjoBuio. Ilycrs sTo Oyner
durypa @;. 3arem orOpacbiBaeM BTOpPOE YCJOBHE U WINEM MHOXKECTBO BCEX TOYEK,
VJIOBJIETBOPSIOIIIX [IEPBOMY ycjIoBHiO; 310 Oyner durypa @,. Oboum ycaoBusm Oyjer
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VJIOBJIETBOPATL KaxKjasi Touka repecederus dhuryp @ u @y, mosromMy KazKjias TOUKA
TaKoil (pUTYpPHI JaeT BO3MOXKHOCTh HAWTH HEKOTOPOE PEIIeHHE 3a/Iaduu.

IIpumep. [locTtponts Touky M, HaXOAANIYIOCH HA PACCTOAHUN @ OT JIAHHON TOUKH A
U Ha PaCCTOAHUU d OT JAHHOW HPSIMOIL [.

Pemenne. ckomas Touka M J1012KHA YIOBIETBOPATD JIBYM YCIOBUSM:

1) ona JoKHA HAXOJUTHbCA OT JaHHOW (duKcHpoBaHHOI) TOUYKH A Ha JAHHOM
pPaCCTOSTHUN a;

2) mcKOMast TOUKa, JOJIZKHA HAXOJAUTHCS HA JIAHHOM PACCTOSHUM d OT (PUKCHPOBAHHOM
IPSIMOIt [.

O16pocuB ycaosue (2), MOIyIMM MHOKECTBO TOUYEK, YIOBJIETBOPSIOMUX yeaoButo (1);
OHU 0OPA3YIOT OKPYKHOCTH C IIEHTPOM B TOUYKe A u pajumycom a - burypy P;. Yemrosuio
(2) yIOBIETBOPSIIOT BCE TOYKH, JIeyKalllie Ha JIBYX IPsIMBIX, KOTOPBIE MapaJulIe/IbHBI
JIAHHOUW TIpsMO¥ | M HAXOMATCS OT Hee Ha 3aJ[aHHOM paccTosgHuu d. DTH JiBe MNpsIMbIe
obpazytor dpurypy D,.

Takum obpazom, Touka M, ynoBiieTBopsioiias 000uM TpeOOBaHUAM 3a/1a4u, JOJKHA
npunaiexkars obenm purypam @1 u Oy, To ecThb ux nepecevdeHuio. Tak Kak OKPYKHOCTD
@, MOXKET IepeceKaTh mapy HapaJjiebHbIX MpsiMbix Py HE HOJIee TeM B YeThIPEX TOUKAX,
TO 3aJlada MOMKEeT WMETb OT HyJs JIO YeThIPEX PeleHnii B 3aBUCUMOCTU OT JIAHHBIX
paccrosinuii a, d, B3aUMHOIO PACIOJIOXKEHUsT TOYKU A 1 mpsamoii 1.

Nrak, MeToa reoMeTpUIeCKNX MECT MPUMEHSIETCS B TeX CIydasiX, €CJIH yCJIOBHE
3a/1a91 MOXKET OBITh PACUJICHEHO Ha J[Ba HE3aBUCUMbBIX TPEOOBAHUS, KAXKJ0€ U3 KOTOPHIX
OIIPeJIeJIsIeT KaKOoe-JIn00 reoMeTpuieckKoe MecTo. Kpome TOro, MeTo| ompejiesisieT U caM
CIOCO0 MOCTPOEHUsT UCKOMOI (DUTYDPBI, & BMECTe C TeM, KaK IIOKa3bIBaeT PACCMOTPEHHbIM
[puMep, 0bJIervaeT MCC/IeIOBAHNE 33/Ia91 OTHOCUTE/ILHO YHC/Ia €€ PEIeHui.

Jas mpuMeHeHUsI MeToJa IFeoMeTPHMYEeCKHX MeCT K PeIleHuIo 33aJad Ha
MIOCTPOEHNE BayKHO CO3/IaTh Yy YUAIIUXCS MPABUIBHOE IPeJCTaBJieHrne O pa3zHooOpasuu
THIIOB TE€X MHOXKECTB TOYEK, KOTODPBIE IMOJIAJAI0T 110/ IOHATHE T'€OMETPUIECKOrO
MecTa. ['eoMeTpuieckoe MECTO MOXKET OBITh JIMHUEH, COCTOATH U3 HECKOJIbKHUX JIMHUM,
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pEeJICTABISATL COo0OM YacTh JIMHUU (HANPUMED, OTPE30K, JIyry) WU COCTOSATH U3
HECKOJIbKUX TaKWX 4dacTeir u T.;1. [Ipm permennn j1axke cpaBHUTETHLHO HECTIOXKHBIX 3a/1a4
METOJIOM T€OMETPUYECKUX MeCT TpedyeTcs CPaBHUTEIbHO OOJIbINoe WX 4mucjiao. B cBa3m
C TUM BO3HHMKaeT BOIIPOC O IlepedyHe TeX MeOMEeTPUYCCKUX MECT, KOTOPbIe KeJIaTeJIbHO
paccMOTpeThb B IMIKOJBHOM Kypce MeOMeTpPUH.

AxcnomMbl KOHCTPYKTUBHOII T€OMeTPUN

®Purypoii B reoMeTpur Ha3bIBAIOT JHOOYI0 COBOKYINHOCTb TOUYEK (COEPIKAIILYIO 110
KpaifHeil Mepe OJIHY TOUKY ).

Dynem mnpenmnosiarats, 9TO B NPOCTPAHCTBE JlaHA HEKOTOPAas IJIOCKOCTH, KOTOPYIO
HA30BEM OCHOBHON ILIOCKOCTBbIO. OrpaHuvuMcs PacCMOTPEHHEM TOJBKO TaKuX (Uryp,
KOTOpPbIE IIPUHAJJIEZKAT ITOH IJIOCKOCTH.

Opna ¢durypa Ha3bIBAeTCH YACThIO JIPYyroii (bUurypbl, ecinm KaxKjas TOYKa
epBoii (UTrypbl IPUHAIEKUT BTOPOit hurype. Tak, HApUMED, YaCTAMU MPAMOI OY/TyT:
BCAKUI, JIeXKaIlUuid Ha HEl OTPEe30K, JIeXKallluil Ha ITONH IPAMON JIyd, TOYKA Ha ITON
[PsAMOii, cama IpsaMas.

CoenuneHneM OByX WJIM HECKOJBKUX (DUTYP HA3bIBACTCI COBOKYIIHOCTH BCEX
TOYEK, NPUHAJICKAIITUX XOTA ObI OHON U3 ITUX (PUTYP.

[lepeceuennem wuam oOIIEll YacCTbIO JBYX WJIM HECKOJbKHX (QUIYp, Ha3bIBACTCH
COBOKYITHOCTH BCEX TOYEK, KOTOPBIE SABJISIOTCS OOIIMMU JIJIA STUX (DUTYD.

Paznocthio aByx duryp ®@; u @, HasbiBaeTcs COBOKYIHOCTb BCEX TAKUX TOUYEK
durypsr @, koTopbie He npunaiexkar purype D,.

Mozker okazaThCst, 9TO IepecedeHne (WM PasHOCTb) JBYX (UTYD HE COJAEPKHUT HU
ofHOI ToUKHU. B 9mOM citydae roBopsaT, UTO mepecevenue (MM COOTBETCTBEHHO PA3HOCTH )
JIAHHBIX (PUTYDP €CTh IyCTOe MHOXKECTBO TOYEK.

Paznen reomerpun B KOTOPOM H3YYalOTCS T'€OMETPUYECKUEe MTOCTPOEHUsI, Ha3BbIBAIOT
KOHCTPYKTUBHOII reomerpueit. (OcHOBHBIM NoOHAMUEM KOHCMPYKMUBHOU
2e0MEeMPUU ABAAEMCA NOHAMUE NOCMPOUMD 2E0MEMPUIECKYI0 Puypy.

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

‘ CrpaHunya 92 nz 187 |

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




Ecnu o kakoit-nmubo durype ckazaHo, 9TO OHa JiaHa, TO I[P TOM ECTECTBEHHO
[I0/Ipa3yMeBaeTCsI, UTO OHa yxKe wn300paxKkeHa, HadepdeHa, moctpoeHa. (OcHOBHoOe
TpeboBaHNe KOHCTPYKTUBHOII I'eOMeTPUU COCTOUT B CJIEYIOIEM:

Kaotcdas dannas uaypa nocmpoena.

(He clle[lyeT cMenMBaTh HOHATHs «JTaHHas durypa» u «burypa, 3alaHHas (wim
OIpE/JIC/ICHHAsT) TAKIMU-TO JTAHHBIME €€ SJIEMEHTAMMI ).

Ecau nocmpoenw, dee (uau 6oaee) duaypvl, mo nocmpoeno u coedurerue
amux Puayp.

Ecau nocmpoenv, dee puzypvt, mo MOHCHO YCMAHOBUMD, ABAAETNCA AU UL
Pa3HOCMBb NYCMBLM MHOHCECTNEOM UAYU HEM.

Ecau pasnocms 0eyxr mnocmpoerHuxr @dueyp He ABAAEMCA NYCMHLM
MHOHCECTMBOM, O IMA PA3ZHOCTL NOCMPOEHA.

Ecau dse gpuzypovt nocmpoervt, mo MOHCHO YCMAHOBUMD, ABAAETMCA AU UL
nepecevueHUe NYCMuviM MHOHCECTNEOM UAU HEM.

Ecau nepecevenue deyr mnocmpoenunur @Puayp He nycmo, mo O0HO
nocmpoeHo.

Mootcno mnocmpoums awboe KoHewHoe Yucao obwuxr mouex 08YxT
NOCMPOEHHBT Pu2Yyp, eCAU MaKUEe MOYKYU CYULECMBYIOM.

Mootcno mocmpoums MOuKY, 3a68€00MO NPUHAOAEHCAULYIO NOCMPOEHHOU
dueype.

MootcHo nocmpoums MOuKY, 3a6€00MO NPUHAOAEHCAULYIOD NOCMPOEHHOU
duaype.

Sanaveii Ha IOCTPOEHUE HA3BIBACTCs IPEJJIOKEHUE, YKA3BIBAIOIIEE, 10 KAKIM
JIAaHHBIM, KaKUMH WHCTPYMEHTaMH, KaKyl TeOMeTphuUeckyio urypy tpedyercsa
HOCTPOUTH (HAYEPTUTH HA ILUIOCKOCTH) Tak, dYToObl 5Ta (urypa yJIoBIeTBOPsiIa
OIIPEJICTIEHHBIM YCJIOBUSIM.

Penurh 3aavy Ha IIOCTPOEHUWE C MOMOIIBIO MUPKYJIST U JIUHENKU — 3HATUT
CBECTHU €€ K COBOKYIIHOCTH IIATH 3JIEMCHTAPHBIX HOCTpOeHHﬁ, KOTOpbIE 3apaHee CIUTaIOTCA
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BBIIIOJIHUMBIMU:

1. Ecau nocmpoenwv, dee mouku A u B, mo nocmpoena npamas AB, ux
coedunsouLas, a maxace ompedox AB u 410600 us aywett AB u BA (axcuoma
AUHETKY,).

2. Ecau nocmpoerna mouxka O u ompesox AB, mo nocmpoena oKpyHcHocms
c uenmpom 6 mouxe O u paduycom AB, a maxoice arwbas u3 dyz amot
OKPYIAHCHOCTNU.

3. Ecau nocmpoenst dee npamsvie, Mo NOCMPOEHE MOUKA UL NEePEeCeUeHUS
(ecau ona cyuecmeyem).

4. Ecau nocmpoena nmpamas u OKPYHCHOCMB, MO NocmpoeHa a0bas u3
mouex ux nepeceueHus (ecau oHa cyuiecmeyem).

5. Ecau nocmpoensv, 06e 0KpysHcHOCMU, MO NOCMPoeHa A100as U3 mMouexr
ux nepeceuerus (ecau ona cywecmseyem).

Cpesienue pelieHusl KaxkJoi 3aJa4d K 3JIeMEHTAPHBIM IOCTPOCHUSM  JICJIAeT
perrenue rpoMo3akuM. IlosroMy wacTo pemieHme 3a1a9d CBOAAT K TaK HA3LIBAEMbLIM
OCHOBHBIM IIOCTPOEHUSAIM. BbIGOp HEKOTOPLIX I[OCTPOEHMI B KadeCTBE OCHOBHBIX B
U3BECTHOM creneny mpoussojieH. Halpumep, 8 kauecmee 0CcHOSHbLL nocmpoeHut
MOHCHO Ppaccmompems caedyrouwue 3adauy; AejIeHUe JTAHHOTO YIJIa IIOIOJIAM;
[IOCTPOEHNE OTPE3KA, PABHOI'O JIAHHOMY ; IIOCTPOEHHUE yIJIa, PABHOI'O JIAHHOMY; IIOCTPOECHUE
HapaJulebHOM MPSAMOM, IOCTPOEHUE IEPIEHIUKYJIAPHONR IPAMOii, JeIeHrne OTpe3Ka B
JIAHHOM OTHOIIEHUM; IIOCTPOEHUE TPEYroJbHUKA 10 TPEM CTOPOHAM, II0 JBYM CTOPOHAM
U YAy MexKJly HUMH, II0 CTOPOHE M JBYM MHpUJIEXKAIIUM K Heil yriaMm; IOCTPOEHUE
[PSIMOYTOJIBHOI'O TPEYroJbHUKA 110 TUIIOTEHY3€e U KATeTy.

Pewumds 3adauy Ha nocmpoerue — 3Ha4UmM Hatimu 6ce €€ peuweHus.

Qurypsbl, YJI0BJIETBOPSOIINE YCJIOBUIO 3aJa9d, MOTYT pa3jndarbcs Kak (OpMOii,
TaK U pasMe€paMM, IIOJIO2KEHHEM Ha IIJIOCKOCTH. PaS.HI/ILH/IH B IIOJIOZKEHUUN Ha IIJIOCKOCTHU
NIPUHUMAIOTCSI WM HE NPUHUMAIOTCI B PACUYET B 3aBUCUMOCTH OT (POPMYJIUPOBKU
caMoii 3aJla4i Ha IOCTPOEHHE, a MMEHHO B 3aBHCHMOCTH OT TOIO, IpejycMaTpuBaeT
WK He TPeJlyCMaTPUBAET YCJIOBUE 3aJIa9i OIPEIEIEHHOE TOJI0KEHNEe UCKOMO (hurypbl
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OTHOCUTEJILbHO KAKUX-JINOO0 JTAHHBIX (DUTYD.

PaccmorpuM 3ajz1ady: mOCTPOUTH TPEYTOJIBHUK IO JIBYM CTOPOHAM U YIVIy MEXKTY
nuMu. TOYHBI CMBICT 3TO# 3aJla9M COCTOUT B CJIEIYIONIEM: HMOCTPOUTH TPEYTOJIHLHUK
TaK, 9TOOBI JIBE CTOPOHBI €ro OBLIM COOTBETCTBEHHO PABHBI JBYM JIAHHBIM OTPE3KaM,
a YroJi MeKJly HUMU ObLI DABEH JIAHHOMY YIJIy. 3JieChb UCKoMasi (hurypa (TpeyroJibHuK)
CBsi3aHa C JIAHHBIME Gurypamu (JiBa 0Tpe3Ka U yroJji) TOJIbKO COOTHOIIEHUSIMI DABEHCTBA,
PACIIOJIOYKEHIE YK€ UCKOMOT'O TPEYTOJIbHUKA OTHOCUTEIBHO JTAaHHBIX (hUTYD O€3pa3IntiHoO.
B srom ciaydae jierko moctpouth TpeyroiabHuk ABC, yIoBIeTBOPSIONIN yCIOBUIO
zajaan. Bce TpeyronbHuku, papable TpeyroiabHuky ABC, Takike yI0BIETBOPSIOT
YCJIOBUIO TIOCTaBJeHHON 3ajadu. OJiHAKO HET HUKAKOIO CMbBIC/Ia PACCMAaTPUBATH STH
TPEYTOJILHUKU KaK PAa3/InuHbIe PelleHus JAHHON 3a/1a4u, 100 OHM OTJIMYAIOTCS OJUH OT
APYroro TOJAbKO IOJOXKEHNEM Ha IIJIOCKOCTH, O YeM B YCJIOBUAM 3a/la9l HUYETro He CKa3aHo.
Bynem mosTomy cumTaTh, 4TO 3a/1a9a UMeET €IMHCTBEHHOE pellleHue.

Nrak, ecmm ycioBwe 3a/iaum He IIPEIYyCMATPUBAET OIPEJIEJIEHHOINO PACIIOIOXKEHU
UCKOMO# (bUTYDPBI OTHOCHTEJIBLHO JAHHBIX (DUT'YDP, TO YCJIOBUMCS HCKATh TOJIBKO BCE
HEpPaBHBIE MEXKJy CO00i (DUTYDPBI, yIOBIETBOPSIOIINE YCIOBUIO 3aa4uu. MoXKHO cKa3aTh,
YTO 3aJIa9M STOTO POJIA PEIIAIOTCS «C TOYHOCTHIO JIO PABEHCTBa». IJTO O3HATAET, UTO
3ajlada cuuraercs peménnoit, ecau: 1) IlocrpoeHo HEKOTOpPOE YHCIO HEPABHBIX MEXKILY
coboit puryp @, @y, ... D, yIOBIETBOPSIONINE YCIOBUAM 3aa491, U 2) JOKA3aHO, 9TO
BCsiKasi pUrypa, yIOBJIETBOPSIONIAs YCJIOBUIM 3aJIa91, paBHa OJIHOI u3 3tux ¢puryp. [Ipn
9TOM CUYHUTAEeTCd, YTO 3a/ilada UMeeT NI PA3JIUYHBIX PelleHuii.

PaccmorpuMm Tenephb 3a/1avy HECKOIBLKO HMHOTO COJIEPYKAHUS: TIOCTPOUTD TPEYTOJIHLHUK
TaK, YTOOBI OJIHON €ro CTOPOHON CiyKui JaHublil orpe3ok BC, apyras cropona ObLia
paBHA JPYTrOMYy JaHHOMY OTPE3KY l, a yroy Mexk/iy HUMU ObLT paBeH JJAHHOMY YTJIy (.

B srom ciaydae ycioBme 3ajaum IpeyCMaTpPUBAET OIPEJIETEHHOE DPACIOIOKEHNE
HCKOMOTI'O TPEYTOJIbHIKA OTHOCHTEIHHO OJIHON U3 JIAHHBIX (bUryp (MMEHHO OTHOCUTEIBHO
orpeska BC). B cBa3u ¢ 5TuM MBI WHaYe CMOTPUM Ha BOIPOC O [OCTPOEHUU
BCeX pemeHuit 3Toil 3ajaun. MoxkeT CymecTBoBaTh JIO YETHIPEX TPEYTOJIbHUKOB,
VJIOBJIETBOPSIOIIIX YCAOBUIO 3TOH 3aiadn. OHU paBHBI MEXKy CO0Oil, HO TO-PA3HOMY
PACIIOIOXKEeHbl OTHOCUTEIbHO JaHHol ¢duryper BC. B stom ciyuae mosHoe perenne
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3aJ1a491 [IPELyCMAaTPUBAET IOCTPOEHIE BCEX STUX TPEYTroJbHIUKOB. CUnTaercs, 4To 3a1ada
UMeeT JI0 YeTBIPEX Pa3IuYHbIX peIleHni, pas3/IMJalolUXcs CBOUM PACIOJIOKEHIEM
OTHOCUTEJILHO JAHHON (PUIYPHI.

Wrak, ecyin ycjioBre 3a/1a491 [IPELyCMaTPUBAET OIPeIeIEHHOE PACIIOI0KEHIEe HCKOMOI
duUrypbl OTHOCUTE/IHLHO KaKO-IM00 JaHHONH (PUIYPHI, TO MOAHOE PEUWEHUE COCTMOUM
8 mocmpoeruu 6cexr Puzyp, Yoo8AEMEOPANOWUL YCA08UI0 3adanuy (ecau Takue
uUrypbl CyIecTBylOT B KOHEIHOM YUC/IE.

Bompoc o Bbibope TO#l WM HMHOH crembvt pPeuweHus KOHCMPYKMuUeHoU 3a0ayu
ABAAEMCA YUCTNO MEMOIUHECKUM BONPOCOM.

Peinenne reomerpudeckoii 3aaum MoOXKeT ObITH HPOBEAEHO, HAIIPUMEP, I10
clIeAyIoIel cxeme:

1. Yecmanasausaemcs KOHEWHOE YUCAO CAYUAES, UCHEPNBLBAIOULUL BCe
803MOHCHOCTU 8 8blOOpe JAHHBLT.

2. /laa waocdoz2o caywas daemcs 0meem Ha 80NPOC, UMeEM AU 3a0a4aG
peuweHue u CKOAbKO.

3. lasa xaoscdozo cayuas, wKoz20a 3adaua umeem peweHue, 0aemcs
€nocob naxostcdenus (¢ NOMOULHIO 0AHHBIT 2€0MEMPUNECKUT UHCTIPYMEHMOS)
Ka2#cd020 U3 B03MONHCHBIX PeweHUT UAU YCMAHABAUBAEMCA, HIMO OHO He
MoHCeM 6BIMDB NOAYUEHO JAHHBIMU CPEICMEaAMU.

IIpu pemmennn KOHCTPYKTHMBHBIX 3aJad B  y4eOHBIX  YCJIOBUSIX
PEKOMEH/IYEeTCsl II0JIb30BaThCsl WM3BECTHOM CXEMOIi peIlleHnsi, COCTOSIIell n3
CJIEAYIOIINX YeThIpeX ITANoB: 1) aHa/im3; 2) mocTpoeHune; 3) H0Ka3aTEIbCTBO;
4) ucciaegoBaHue.

Koneuno, sra cxema He sBjsgeTcs O€3yCJOBHO HEOOXOMMMONR ¥ HEM3MEHHOMH, He
BCeria yA00HO M Ie1eco0Dpa3HO CTPOro Pasle/saTh OTHAE/bHbIE €€ 9Tallbl ¥ B TOYHOCTH
OCYIIECTBJIATh MX B yKaszaHHOM IMopsjake. Ho mo Oosbleil wacTu ykas3aHHas CXeMa
CEPLE3HO IIOMOI'a€T IIpU PEIIECHUN KOHCTPYKTHBHBIX 3a/a4. PaCCl\/IOTpI/Il\/I Ka)K,ZLbIﬁ 9Tall
3TOM CXEMBI.

Ananuz. llesip aHajm3a COCTOUT B YCTAHOBIEHUU TAKUX 3aBUCHMOCTEH MEXKLY
9JIEMEHTAMH WMCKOMOI (UIYyphl W 3JIEMEHTAMU JJAHHBIX (DUTYDP, KOTOpPbIE ITO3BOJIUIN
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OBl [TOCTPOUTH UCKOMYIO (PUTYDPY. DTO JOCTUTAETCA C MOMOIIBIO MOCTPOEHUs YepTerKa-
HAOPOCKa, M300paXKAIONIero JIAHHbIE U HUCKOMbIE IIPUMEPHO B TOM DPACIOJIOXKEHUH,
KaK 9TO TpeOyeTcs YCJIOBHEM 3aJadd. IJTOT HUEePTEeXK MOYKHO BBINOJHATH «OT PYKH».
Nuorna mocrpoenne depTezka COMPOBOXKIAIOT CJIOBAMU: «ITPEIIOIOKUM, YTO 3a/1a4a Y2Ke
peleHas.

Ha BcrmomoraressHoM — 4epreke — CJIeJlyeT  BBIIEIUTH JAHHBIE 3JIEMEHTBhI U
BaskHellIme nuckoMbie 3jieMenThl. [IpakTudeckn dacto yjpobHee HAYUHATH MOCTPOCHUE
BCIIOMOTATEILHOTO YepTeyka He € JaHHON (GuUrypbl, a ¢ HPUMEPHOTO HU300PaYKEHUS
UCKOMO#l (UTypbl, NpHUcCTpauBas K Heil JaHHble TakK, YTOObBI OHU HAXOJWJINCh B
OTHONIEHUAX, YKa3aHHBIX B YCJIOBUM 3ajlaun. Hampumep, ecam HYXKHO ITOCTPOUTH
TPEYTOJILHUK 10 OUCCEKTPHCE, MEJIUAHE U BHICOTE, IIPOBEIEHHBIM U3 OJIHOI BEPIIUHDI, TO
pu aHajm3e yjaoOHee cHadaja U300pa3UTh MPOU3BOJIBLHBIN TPEYTOJILHUK, & 3aT€M yIKe
IIPOBOJIUTH B HEM YKa3aHHbIE B 3a/ia4ue JINHUU.

Ecnu  BcrmomorarenbHbIil depre:k He I10JICKA3bIBAET HEIOCPEJCTBEHHOIO CII0CO0a
[IOCTPOEHUsT UCKOMOI (DUTYPBI, TO HBITAIOTCI OOHAPYKUTH KAKYIO-JIN0O 9acTh UCKOMOI
durypsl uiu BoobIe HEKOTOPYIO DUTIYpY, KOTOpas MOXKET ObITh IIOCTPOEHA U KOTOPOIt
3aTeM MOXKHO BOCIIOJIB30BATHCS I MMOCTPOeHUsl UCKOMOil ¢durypel. B Gosee obrmem
caydae paccyzKJeHume BejeTcd chaemyoomum obpazom. lloameuaror, 4To mocTpoenue
uckoMmoii (urypot @ CBOIUTCA K HOCTPOCHUIO HEKOTOpoit apyroit durypsr O, Barem
HoJMedaloT, 4To nocrpoenue durypnl O csogures k nocrpoenuto dburypst O? u T
[Tocyie KoHeUHOTO |MCJIA ITArOB MOXKHO HpHUiiTu K HekoTopoit durype @, mocrpoenue
KOTOPOIl y2Ke U3BECTHO.

ITonesno Y49eCcThb ciieiyromue YaCTHbIE 3aMeEdaHud, ITOMOraloIiue IIpu IIpOoBE€ICHUN
aHaJIn3a.

1) Ecim Ha BCIOMOTaTeJIBHOM 4YepTrerxke He yJIaeTcsd HelOCPeJCTBEHHO 3aMeTUTb
HEOOXOUMBbIE JIJIT PENIeHUs CBA3U MEXKJIy JaHHBIMA M HCKOMBIMH 3JE€MEHTaMU, TO
11€JIeCO0OPA3HO BBECTU B U€PTEK BCIIOMOTATE/IbHbIE (DUTYPBI: COEIMHUTH Y2Ke UMEIOITUeCs
TOYKN IPAMBIMA, OTMETUTH TOYKH II€PECeUYEHUs] WNMEIOINXCH JWUHUHA, TPOJOTKUTD
HEKOTOpbIe OTpe3ku u T.Ji. VHorjga ObIBaeT IOJIE3HO IPOBOJUTH TapaslIe/Id WA
MEPIEHIUKYAAPhl K yKe NMEIOITUMCS TPsIMbIM.
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2) Eciu o ycsioBuio 3a/1a4u JjaHa CyMMa WM PA3HOCTh OTPE3KOB WJIM YIJIOB, TO 9TH
BEJIMYUHBI CJIe/lyeT n300pa3uTh Ha BCIIOMOTATEILHOM U€PTEXKE, €CJIU UX €Ie HET Ha HEM.

3) B mporiecce nposeieHnst aHan3a ObIBAET II0JIE3HO BCIIOMHUTH TEOPEMbBI U DAHHEE
pelennbie 3a/a4911, B KOTOPBIX BCTPEYalOTCA 3aBUCUMOCTU ME2K/Yy dJIEMEHTaMt, CXOIHbIC
C TeMH, O KOTOPbIX I'OBOPUTLCA B YCJIOBUU paCCl\/IanHBael\lOﬁ 3aJa491.

4) TlpoBossi aHa/J M3 Ha OCHOBAHWM W3yYeHHsI HEKOTOPOrO deprexka — HabpOCKa,
MBI CBSI3BIBAEM CBOW PACCYKIEHWT B W3BECTHOW Mepe C 3THUM depTerkoM. Harmpumep,
MCKOMBI TPEYTOJIBHUK, €CJIN B YCJIOBUU 331891 HET CIEeIUAIbHOI0 YKa3aHus O ero (hopme,
HaJI0 M300pazkaTh KaK Pa3sHOCTOPOHHUI, YeThIPEXYTOJbHUK — KaK HEIPaBUIbHBIA W T.II.
Yem OGosiee oOmumii cirydait Mbl pazdepeM IPH aHaInu3e, TEeM IPOIIe OYJIeT MPOBECTU B
JTaJIbHEHIIEM TIOJTHOE PellleHne 3a/atn.

2. Ilocrpoenme. /[lanHblii 3Tam pemeHuss COCTOMT B TOM, 9YTOOBI yKa3aTb
[OCJIE/IOBATEIbHOCTh OCHOBHBIX [OCTPOEHUIl (MM paHHee pelIeHHbIX 3aJad), KOTOPbIe
JIOCTATOYHO MPOU3BECTHU, YTOOBI NCKOMas (urypa OblLia IMOCTPOEHaA.

[TocTpoenue 0OBIMHO CONMPOBOXKIaeTCs TI'padudecKuM OMOPMIIEHIEM KayKJIO0r0 €ro
Iara ¢ MOMOIIbI0 UHCTPYMEHTOB, IPUHSITHIX JJIs TOCTPOEHUS.

3. JokazaTeabcTBO. /[0Ka3aTeIbcTBO UMEET IE/IbI0 YCTAHOBUTD, YTO MOCTPOEHHA
durypa AeficTBUTEIHLHO YIOBJIETBOPSET BCEM TOCTABJICHHBIM B 3aJIa4€ YCIOBUSIM.

JlokazaTeabcTBO OOBIYHO IMPOBOAWTCA B IIPEANOJIOKEHUH, 9YTO KaXKIblii Imar
MMOCTPOEHNsI JIeHCTBUTEIHHO MOYKET ObIThH BBITIOJTHEH.

4. WccnemoBanme. IIpum mnocrpoennr OOBIYHO OIPAHUYUBAIOTCS OTHICKAHUEM
OJIHOIO KAKOI'O-JM0O0 pEeIeHus], IPUYIeM IPEo/araeTcs, 9TO BCe IMIard IMOCTPOEHUs
JIEWCTBUTE/LHO BBIIOJHUMBL. /J[jisi TI0JIHOTO pelieHus 3a/iadil HYYKHO eII¢ BbISICHUTD
CJIeJTYIOIINE BOIIPOCHL:

BcerJga Jin (T.e. Ipu .HIO6OM JIN BbI60pe ,Z[‘aHHbIX) MO2KHO BBIIIOJIHUTH IIOCTPOEHUE
U30PAHHBIM CIIOCOOOM;

MOKHO JII U KakK IOCTPOUTH MCKOMYIO (DUTYpy, eciau W30paHHBIH CIIOCOO Heb3d
MIPUMEHNTE;

CKOJIBKO PEIeHnii uMeeT 3aja4a IMpPU KaxKJI0M BO3MOXKHOM BBIOOPE JIAHHBIX.

Paccmorpenne Bcex 3THX BOIIPOCOB M COCTABJISIET MCCJE0OBaHME. TakKuM 0Opa3oM,

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

‘ CtpaHuya 98 nz 187 |

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




HUCcCIeOBaHue UMeeT [eJIbI0 YCTaHOBUTL YCJIOBUA PA3PENIMMOCTUA U OLPEAEJIUTH YUCJIO
peneHnii.

WNuorya craBurcs Takzke 3ajiada: BBIICHUTH IIPU KAKUX yCJIOBUSX HCKOMasi bUrypa
OyIeT yIOBJIETBOPATHL TEM WM WHBIM JIONOJHUTEJILHBIM TpeboBanusim. Harpumep,
MOZKET OBITH IIOCTABJIEH BOIPOC: MPU KAKUX YCJIOBUSAX HCKOMBIIl TPEYTOJIBHUK OYIeT
NPSAMOYTOJILHBIM WIN paBHOOeApeHHbIM! M Takoil BOIpoOC: NIPH KaKUX YCIOBUSIX
HUCKOMBINl YeTBIPEXYTOJILHUK OKaYKeTCs MapaJsijieIOrPAMMOM MU POMOOM?

3apaga. [Toctpoutsh TpeyrosibHUK 110 BBICOTE, OJIHOM U3 OOKOBBIX CTOPOH M PA3HOCTHU
YIVIOB IIPU OCHOBaHWU.

' Jamo: h — BbIcOTa, a — GOKOBasl CTOPOHA,
(¢ — Pa3HOCTH YIJIOB IIPU OCHOBAHUH

Pucynok 1.

Ananms:
[Tycrs AABC — uckomprii: AB — ocroBanme, CD — Boicora h, BC — 60koBasi cropona
a Terephb HY?KHO OTMETUTb Ha PUCYHKE 3aJIaHHBII yToJI (.
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st sToro ot Gosibliiero yria mnpu ocHoBaHun AB HaI0 OTHATH MEHBINHN yTOJ
(puc. 1).

Bynem cuunrats ZA > /B. Tornma, ectu ZBAK = ZB, to ZKAC u ecth yroxa a.

MozkHo cpa3dy ycTaHOBUTH HEKOTOPBIE YCJIOBUsI, KOTOPBIM JIOJI2KHBI YJIOBIETBOPSTH 9TH
s7eMenThl. Tak Kak h u a gBsgioTcs cooTBeTcTBeHHO KaTeToMm U rurnorenysoit ACDB, to
i tal (1)

Yro Kacaercs yria «, TO, KAaKOBbI ObI HE ObLT A 1 B, UX pasHOCTh, O9EBUIHO, €CThH
ocTpelit yroi, T.e. a < 90° (2)

Moxkno s cpa3y MO JIaHHBIM 3JIEMEHTaM IIOCTPOUTH HUCKOMBIN TPEYroJIbHUK.
OueBuyno, wer. Ho moxkeT OBITH, MOXKHO IOCTPOUTH KaKyIO-JIMOO YaCTh WMCKOMOIL
durypsi? [purnsgaeiBasics K puc. 1, BUauM, 9TO B IPAMOYToJbHOM Tpeyrojibauke BCD
karer CD u runorenyza BC sapisiorcs manabivMu. [loaToMy 3TOT TpeyrobHUK MOYKHO
nmocTponTh. Tem cambiM onpesenurcs /B, a, 3Has Za, ciaemgoBarenbao, cymeem Kk ABCD
npuctpoutb AACD u TeM caMbIM IOJTHOCTBIO TOCTPOUTH HCKOMYIO durypy. llLian
[IOCTPOEHUsT HallJIeH.

[Iepeitnem kK mocTpoennio. Bymnem 3ammceiBaTh Mmarn MOCTPOEHNUs, CChLIAsCh HA HOMePa
9JIEMEHTAPHBIX MOCTpoeHuit (puc.2).

Pucymnoxk 2.

1. Crpoum mpsimoyrosibubiii Tpeyroabuuk BCD o runorenyze BC=a u katery CD=h.
2. Ctpoum ZCBM = ZCBN = «
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3. IIpoBomm BE nepnenaukynsapuo DB.

4. Ctpoum /DCA; = /ZMBE

5. Ctpoum ZDCA, = ZNBE

[omyuenusie Tpeyroapuuku A1BC u AyBC — uckowmmbre.

JlokazaTebCTBO:

1. B xaxkmgoMm u3 9TUX JABYX TpeyrojbHUKOB BbicoTa CD, omyimeHHas Ha OCHOBaHUE
AB wm A,B, paBHa 110 moCTpoeHnIo JaHHOMY OTpe3Ky h.

2. B kaxkjgoM mu3 3THX JBYX TPEyroJbHUKOB OOokoBas crtoporHa BC pasha mo
IIOCTPOEHUIO JTAHHOMY OTPE3KY .

3. Paccmorpum Temeph pasHocTh yriioB mpum ocHoBanmun A;B mm AsB. B
tpeyrosbhuke Ay BC GosbmuM yriiom aeaserca ZA;. Torma ZA; — /B = (90° — ZA,CD)
- /B = (90° - AMBE) - /B = MBA; - /B = ZCBM = «a. B Tpeyromsauke A;BC
bosbmuM yryiom siBiserca /B, mostomy naxoaum pasnocts /B — ZAs; u jioka3biBaeM
AHAJIOTUYIHO, UTO ¥ OHA PABHA (.

HNccaenoBanue:

YVcraHOBUM, TIPU KAKUX YCJIOBUSX MOXKHO BBIIIOJTHUTH YKA3aHHBIE MIATH TOCTPOCHUS.
OueBUIHO, UTO TIEpBbIe TPU mara npu ycaoBuax (1) u (2) BBIIOJIHATL MOYKHO BCEIJIA.

A BOT mocJie/iHUE JIBa IIara HyKJIAIOTCS B JIONOJHUTEILHOM uccjegoBanuu. Jleto
B TO, UTO KaXKJIblii W3 HUX COCTOUT U3 JBYX ITOCTPOEHUI: TOCTPOEHHE YTJIa, PABHOTO
ykazanaomy (coorBercrBerno /MBE u /ZNBE), u nocrpoenust TOUKEM mepecedeHust
noJryaeHHoro Jiyua ¢ mpsiMoit BD. [TocTpoenne yria, paBHOro JJAHHOMY, BCErJIa BO3MOYKHO,
a BOT HAaXOXKJIEHUE TOYKU IIepPEecevueHUs IOJIYIeHHOTO JIyda C HPAMON HYXKJIaeTCs B
UCCJIeIOBAHUN.

Ecnu nya BM npoxoaut Bayrpu yriia CBE, To 4-if mar Bcer/ia BBITIOJTHUM.

Ecin ke BM mpoxomur BHe ykazauuoro yria (Ha puc. 2 cupasa or BE), To 31ech
BO3MOKHBI TPHU CJIyUast:

1. Jlya BM mpoxomur npasee Tak, aro ZBEM> /DCB, T.e. a—(90°-/B)>90°-/B,
win a+2 ZB>180°. B arom ciryuae aya CA; npoiinér sae ZDCB, nosromy TpeyroabHIK
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A1BC nocrpouts HEb3sI.

2. Eciiu BM npoxomut pasee BE, Tak, uro ZBEM < ZDCB, 1o CA; nipoiiier BHyTpHU
/DCB, torma tpeyroibauk A;BC Oymer TymoyrobHbIM.

3. Eciim xxe BM cosnazier ¢ BE, To Tpeyrossauk A;BC coBnamaer ¢ TpeyrojbHIKOM
DCB. Torna moxydaem B KadecTBe pelleHus MPIMOYTOJIbHBII TPEYTroJIbHUK.

Taxkum ke oO6pazom uccelyem H-ii miar.

Ecmu nya BN npoxoaut sayrpu Z/DBC, To nocrponts Tpeyrosibauk A;BC MoxkHO.
Ecm :xe BN cosnagmaer ¢ BD mmu npoxoqut sae ZDBC, To yron NBE>90°, mostomy CA,
ue nepeceder DB cieBa ot D, cienoBarenbao, moctpouTsh TpeyroabHuK As;BC Hemn3s.

Wrax, BugnuM, 9TO IpU Pa3HbIX COOTHOIIEHUSIX MEXKJy yrjlaMu o U B 3ajada MoxKeT
He UMETh PEIIeHNs, UMeTh OJIHO PeIlleHne ¥ UMEeTh JIBa PeIleHus. 3a/lada pelieHa.
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Jlekuua 6. TpyaHOoCTU NPpU N3y4YEeHUU AaKCUOM CTEPEOMETPUU U IIYyTHU UX
npeonosieHusi. OO0ydyeHue IMIKOJILHUKOB PEMICHUIO 3a/1a4 IIPU U3y YeHUN
AKCHUOM CTEpPEOMETPUHU M MEPBBIX CJIEICTBUIl U3 HUX

U3 ITporpammbr:
10 kJsacc

BBEJIEHUWE B CTEPEOMETPUIO (10 4)

[Ipenmer  crepeomerpun. IIpocrpancrBennbie  Tema.  Muororpannuku: — KyoO,
napaJsuiesieniuiie/]l, NpusMa, NOpsgMas TIpu3Ma, IpaBUIbHAsg [PU3Ma, [UPAMUJA,
IIpaBUJIbHAS TTUPAMUIA.

OcHoBHBIE TTOHATHUS cTepeoMeTpun. AKCHOMBI crepeomerpun. ClieICTBUS W3 aKCHOM.
[TocTpoenne ceuennii MHOTOTPAHHUKA, IIJIOCKOCTHIO HA OCHOBAHUHU aKCHOM CTEPEOMETPHUN
U CJIEJICTBUN U3 HUX.

OcHoBHbIE TpeOOBaHUST
K pe3yJibTaTaM y4eOHOI NesiTeJIbHOCTU ydallnuXcs

VYyaiuecss JOJXKHBI:

umemsv  npedcmasaenue O TPOCTPAHCTBEHHBIX  Tejax CTePeOMeTpuu:  Kyo,
rmapaJjuiejleliuiies]l, mIpu3Ma, OpsMas Opu3Ma, IpaBUIbHAsg [PU3Ma, I[IHPAMUJA,
IpaBUIbHAs ITUPAMU/IA,;

3HaAMb. aKCUOMBI U CJICJICTBUA U3 HUX]

YMems:

® [IPUMEHSITH aKCHOMBI M CJIEJICTBUAS M3 HUX JIJIs PEIIeHNs 3a1a;

® CTPOUTEH IIPOCTEHIINE CeUeHNs] MHOTOIPAHHUKOB IJIOCKOCTHIO Ha OCHOBAHUKM AKCHOM
U CJIEJICTBUI UX HUX.

| Hauano |

’ CopepxaHue |
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IMAPAJIJIEJIbBHOCTD IIPSIMBIX 1 IIJIOCKOCTEN (20 q)

[Tapasutenbabie psMbie B ipocTpancTse. OrpejiesieHne U IpU3HAK MapaslIeTbHOCTH
npsMbix. CBOHCTBa MapaJlIe/IbHBIX MPSIMBIX B IPOCTPAHCTRE.

[Ipsimasi, mapasienbHas 1iockoctu. OupesesieHrne W TPU3HAK MaPa/LIETbHOCTH
npsiMoit 1 TTockocTr. CBOMCTBO MPSMBIX, MaPa/IIEIbHBIX TLJIOCKOCTH.

CxpemuBaroriuecs: psimbie. Oripe/iesieHne u TPU3HAK CKPEIUBAIONINXCS TPIMbIX.

VTOJI MEXK1y TIPSIMBIMH.

[Tapasurenbabre mmockocT. Onpeesienne u MPU3HAK MapasIIeIbHOCTH TJIOCKOCTEN.

CroiicTBa mapaJsiieIbHBIX MMPSIMbBIX U IIJIOCKOCTeH B MPOCTPAHCTBE.

OcHoBHbIE TpebOBaHUA
K pe3yJibTaTaM y4eOHOIl JIeITeJIbHOCTU YYIaIIUXCs

Yuainuecss NOJ>KHBI:

3HAMD U NPABUALHO  UCNOAL3OBAMY  OnpedeseHus: TapasliebHble  PSIMBIE;
CKPEINUBAIOIIAEecd TpdAMbBIe; TapaJileJlbHble NpsaMad W IUIOCKOCTb; NapaJlaeJbHbIE
IIJIOCKOCTH;

3HAMD:

® [[PU3HAKHU: IIapPaJIJIEJIbHOCTHU IIPAMbBIX, CKPEIIUBaIOIUXCA IIPAMDBIX, IIapaJlJIeJIbHOCTH
NPAMONA W IIJIOCKOCTH, MAPAJIJICIbHOCTHA IIJIOCKOCTEI;

e (CBOHCTBa: IApPaJIICJIBHBIX [PAMBIX,
NapaJleJIbHBIX IJIOCKOCTEN;

YMEMD:

® CTPOUTH CEUYECHUd MHOTOIDAHHUKOB ILJIOCKOCTBIO HA OCHOBAHUU TEOpPEM O
IapaJlJICJIbHOCTU IPAMOR U IIJIOCKOCTH;

ITapaJijIeJIbHBIX HpHMOﬁ un IIJIOCKOCTH,

® DpellaTh 3a/Ja4d, B TOM 4YHCJIe Ha JI0KA3aTeJbCTBO MHapaJlIeJJbHOCTU IIPAMBIX U
IIJIOCKOCTEIl B IIPOCTPAHCTBE.
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INEPIIEHINKYJIAPHOCTbD IIPSIMBIX U IIJIOCKOCTEN (23 q)

Omnpenenenue IPAMOIA, [IePIEeH UK YIS PHOI IIJIOCKOCTH. [Ipuznax
MIEPIIEHIUKY/IAPHOCTH  MpsMOil W TJIocKocTu. Teopema o0 JIByX HapaJijiebHBIX
NPSIMBIX, OJIHA U3 KOTOPBIX IEPIEHINKY/IApHA IJIOCKOCTH. TeopeMa O JIBYX IPsAMBIX,
MIePHCHINKYIAPHBIX IIJIOCKOCTH.

[lepnienukysisp n HaKJIOHHas. TeopeMbl O JJIMHAX MEPIEHIUKY/IIpa, HAKJIOHHBIX U
IIPOEKINI 3TUX HAKJIOHHBIX.

Teopema o Tpex mnepreHuKyisipax. Paccrosuue mexay durypamu. Paccrosinue
OT TOYKH JIO ILIOCKOCTHU. Paccrosgnme Mexk/ly HnapaJiiebHbIMU HMPAMOl U IJIOCKOCTBIO.
Paccrosiame mex Ty mapasiyieTbHBIMA IIJIOCKOCTSIMI.

Ompejiesierne yrita MeXKIy MPIMON U IJIOCKOCTHbIO. JIByrpaHHbiii yroj. JImHeiHbrii
yroJ JBYTrpaHHOro yria. Mepa JIByrpaHHOro yrja. YTOJd MeXK/y IJIOCKOCTIMU.
Ormpejiesierare  MEepPIEHIUKYIAPHBIX  IJIOCKOcTel.  Ilpu3Hak — meprieHauKy/IspHOCTH
mwiockocteit. Obparnasg Teopema. TeopeMbl 0 CBA3M MKy HapalIeIbHOCTHIO U
MEPIEHINKYISIPHOCTHIO MPSIMBIX U ILJIOCKOCTEN.

CaoiicTBa MEPHEHINKYISIPHBIX MPIMBIX U ILJIOCKOCTEH.

OcHoBHBIE TpeOOBaHUS
K pe3yJibTaTaM y4eOHOU JAesTe/IbHOCTU ydalluXcs

Yyarmuecsi JOJIKHbBI:

3HAMb U NPABUALHO UCNONB30BAML Onpedeschus; TePIEeHINKYISpHbIE IIPsIMbIE,
IePIEHINKYJIAPHbIE  IpsMasi W IJIOCKOCTh,  IePIEHUKYJ/ISPHbIE  ILJIOCKOCTH;
MEPICHIUKY/IAD K IJIOCKOCTH, HAKJIOHHag K IJIOCKOCTH, PAaCCTOSHHE MEXKJTY
IapaJiie IbHbIMU MPAMBIMU; PACCTOAHIE MEXK/IY TapaJsiIe/IbHBIMU TPAMOI U ILJIOCKOCTBIO,
paccTosdgHre MEXKIy NapaJiiebHBIMU ILJIOCKOCTIMU; JABYTPAHHBINA YTOJI, JUHEHHDBIA yToJI
JIBYTPAHHOT'O YTJIa, YTOJ MEXKJLY IJIOCKOCTIMU;

3Hamo:
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® IIDU3HAKU: IMEPICHJUKYIAPHOCTH IPAMOA M IIJIOCKOCTH, IIEPIEHANKYIIAPHOCTHA
IJIOCKOCTEH;

® CBOICTBA: NEPUCHANKYIAPHBIX IIPAMBIX, HEPHEHIUKYIAPHLIX OIPAMON U IIJIOCKOCTH,
HEPIEHAUKYJIAPHBIX IIJIOCKOCTE;

® TCOpPEMY O TPeX IEePUCHANKYIAPaX;

YMEMb:

® HAXOJ/IUTh PACCTOAHUE MEXKJLY: ABYMd IIapaJjlieJbHbIMUA IIPAMBIMU, IapaJlIeJ I bHbBIMA
IPAMOI U IJIOCKOCTBIO, apaJlIC/IbHBIMU IIJIOCKOCTAMMU;

® HAXOJUTb YIOJ MEXKJIAy: IBYMHd IPAMBIMU, IIPAMOA M IIJIOCKOCTBIO, ABYyMdA
IIJIOCKOCTAMU;

® pellaTh 33/a4M, B TOM YHUCJIe Ha N0Ka3aTeIbCTBO.

11 xJacc
MHOI'OT'PAHHUKUN (10 1)

CroiicTBa TIPU3MbI, MPABUIBHON NPU3MBI, MapaJuiesenumneia. Llromaas 00KoBoOt u
IIOJIHOY IIOBEPXHOCTEH! IIPU3MBI.

CsoiicTBa mnpaBmiIbHOI mupamuabl. Ilgomass OOKOBOM M ITOJHON ITOBEPXHOCTEH
MApaMUJIbI. YcedeHHas MUpaMua.

[IpaBuabHBIE MHOTOTDAHHUKH.

OcHoBHBIE TpEOOBaHUS
K pe3yJibTaTaM y4eOHOIl 1esTeJTbHOCTU YYalluXcs

Yyaiuecss JOJXKHBI:

3Hamv  onpedeseHus:  TPU3MBI, HOPSIMORl  HIPU3MBI, IPABUJILHON  IPU3MBI,
napaJuiesenumeia, Kyba, mupaMubl, TPABUJILHON HMHPAMU/IbI, YCEUEHHON IHpaMUJIbI,
JIMArOHAJIBHOTO CEYEHUS IIPU3MBbI U TTUPAMUJIbBI;
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3namv  ceolicmea:  TPU3MBI,  NPAMOIl  IPU3MbI,  HPABUIBHON  IIPU3MBI,
napaJsiiesenuie a, TpsAMOYTOIbLHOTO MapaJllesenume/ia, Kyba, MpaBuIbHON THPAMUJIBL;

3HAMB  POPMYALL: TLIOMAIN OOKOBON IMTOBEPXHOCTU MPIMO# HTPU3MBI, ILIOMIAIN
OOKOBOIl TOBEPXHOCTH MPABUIBHON MUPAMU/IBI;

UMEMB NPEIcMasAeHUE O TIPABUIBHBIX MHOTOI'DAHHUKAX;

ymemsv:

® IIPUMEHATH (DOPMYJIbI ILIOMIAINA TOBEPXHOCTU MPAMON TPU3MBI M ITPABUILHOM
UPaMUJIbl K PENIeHUIO 3a/1a4;

® BBIBOJIUTH (DOPMYJIBI ILIOMIAIN OOKOBOI MOBEPXHOCTH MPAMOI MPU3MBI, ILJIOIIAIN
OOKOBOI1 TOBEPXHOCTU NPABUILHON TTUPAMU/IBL;

® pellaTb I'eOMETPUYECKHE 3aJla9d Ha JJOKA3aTeJIbCTBO M BBIUYMCJICHHUE C MCIOJb-
30BaHMEM M3BECTHBIX CBOMCTB MPU3MbI U TUPAMUJIBI;

® I[IPUMEHATH I[IOJIydeHHble 3HAHUA 1IPU  pelleHud 3ajlad  IPaKTUYeCKOit
HaIlPaBJIECHHOCTH.

OB'BEM MHOT'OTPAHHUKOB (20 1)

O6bem Tena. O6beM TpsAMOyTOIBHOTO mapasuienenuieia. Oobem npusmbl. OObem
MIAPAMU/IBI.

OcHoBHBIE TpEOOBaHUST
K pe3yjbTaTaM y4YeOHOI JIeATEeJIbHOCTUA yYaluXCs

Yyaiuecs JOJXKHBI:

3HaMB PopMyAbl: 0ObeMa TapaJiieselnnIe/ a, IPU3Mbl, THPAMUIIBI;

yMems:

® [IPUMEHATH (POPMYJIbI 00HLEMOB TIAPAJLIIC/ICIIAIIEC A, TPU3MbBI U TUPAMUJIBI K PEIICHUIO
3a/1a;

® pelraTh reoMeTpUIecKue 3a/a9 Ha JI0KA3aTeIbCTBO U BBIYUC/ICHUE;

® I[IpUMEHATH IOJIYyICHHBbIC 3HAaHUS TIPU  PEIIeHUU  3aJad  [IPAKTUIECKON
HallPaBJIEHHOCTH.
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TEJIA BPAIIIEHUS (17 u)

Cdepa u map. Cevenus cepsl u mapa mI0CKOCThI0. KacareabHast I0CKOCTh K cdepe
(mmapy). [Tnomaas cdepbr. O6bem mapa.

Humuaap. OceBoe cevenune nuanHapa. Pa3sepTka O0KOBOI MOBEPXHOCTH IHIHHIPA.
[Tnomaas 60KOBOI 1 TOIHOM oBepxHOCTEl MuanHapa. OObeM IUInHIPA.

Konyc. Ocesoe ceuenne konyca. PazBeprka 60K0oBo# moBepxHocTs Konyca. [Lromaib
OOKOBOI1 U OJTHOI TTOBepxHOCTel KoHyca. OObeM KOHyCA.

YcedeHHbBIT KOHYC.

OcHoBHBIE TpeOOBaHUST
K pe3yJibTaTaM y4eOHOIl NesiTeJIbHOCTU ydJalnuXcs

VYyaiuecss JOJIXKHBI:

3namov onpedenenus: chepbl, Imapa, pajaumyca, XOpibl, anamerpa cdepbl (mapa),
KacaTesIbHOIl TI0cKoCTH K cepe (1mapy), IMUIHHIPa, 0CEBOTO CeUeHNUs IIUINHIPA, KOHYyCa,
OCEBOTO CEYEeHHsI KOHYyCa, YCEUIEHHOI'O KOHYCA;

3HaMb Hopmyavl: TUIOMAAA cdepbl, o0beMa Iapa, IJIOMAIn OOKOBON M IOJHOMN
[TOBEPXHOCTHU ITUINHJPA, 00beMa IUIMHIPA, ILIOMA M OOKOBON M ITOJIHON IOBEPXHOCTH
KOHYyca, 00beMa, KOHyca,;

umems npedcmaesierue O cedeHnn cdepbl U mapa ILIOCKOCTbIO, OCEBOM CeYeHUN
IAJIMHIPA, CEYCHUHU, IMapajiIeIbHOM ¥ IEPHEHIUKYIIPHOM OCH IUJINHIPA, OCEBOM
CeYeHNN KOHyCca U CeYeHUH, IEePIHeHIUKYJIIPHOM OCH KOHYyCa, pPa3BepTKe OOKOBOI
[TOBEPXHOCTHU IUINHIPA U KOHYCAa,;

yMems:

® BLIBOJIUTH (DOPMYJIBI TLIONIAIA OOKOBOI ITOBEPXHOCTHU ITUJIMHIPA U KOHYCA;

® HaXOJAUTHh OOBEMBbI U ILIOIIAIU IIOBEPXHOCTHU TeJI BpAIeHUs, pelarh 3adadd Ha
JI0Ka3aTe/IbCTBO U BBITUC/ICHIHE,;

® I[IpUMEHSATH IIOJIYyIeHHBbIE 3HAHUsS I1IPU PEIleHun  3aJad  [IPAKTHIeCKON
HallpaBJIEHHOCTH.
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Axkcuowmbl crepeomerpun. Cie/icTBUS U3 aKCUOM

OcHoBHbIe (pUTYPBI B MTPOCTPAHCTBE: TOYKHU, IIPAMBIE U TIJIOCKOCTH.

= B,
AL
A .C A T —
K_’)
pHC. 1 pHC. 2 pHC. 3

OcHOBHBIE CBOMCTBA TOYEK, MPSMBIX U ILJIOCKOCTEH, KACAIOIIMECs WX B3aUMHOTO
PAaCIIOJIO?KEeHN I, BhIPpasKeHbl B aKCHOMaxX.

A1. Yepes ji00bIe TpU TOYKH, HE JIEXKAIIUE HA OJHOM MPIMOil, IPOXOIUT ILJIOCKOCTD,
U IIPUTOM TOJIBKO OJIHA.

— \__-; _\\ AEOL
' V Beg (TourH A, B, C mexat B INTOCKOCTH o)
CEOL

o g e
pHC. 4

A2. Eciim aBe TOYKM MPAMOI Jie;KaT B ILIOCKOCTH, TO BCE TOYKHU IIPSIMOI JiexKaT B
9TON IIJIOCKOCTU

. A ABc o
TIpamas AB IeXHT B INIOCKOCTH o,

pHC. 5
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3ameuanue. Ecian IpdaMad W IIJIOCKOCTb MMEIOT TOJIBKO OIHY O6HlyIO TOYKY, TO
TOBOPAT, 9YTO OHU IIE€PECEKAIOTCH. .
a
ane=M
TIpamad a H ITOCKOCTb o, TIEPSCEKAlOTCA B TOUKe M.
pHC. 6

A3. Eciu jiBe IJIOCKOCTH UMEIOT ODIIYIO TOYKY, TO OHU MMEIOT OOILYIO NPAMYIO, Ha
KOTOPOI1 JiesKaT Bce O0Iue TOUYKHU TUX ILJIOCKOCTEI.

o B=a
» H § IEPECEKAI0TCA TI0 IpAMOH a.

‘ Hauano |

‘ CopepxaHue |

pHC. 7

CaencrBue 1. Yepes npsamyio u He JIeXKaILyIO Ha Heil TOUKY ITPOXOIUT ILJIOCKOCTh, U
HOPUTOM TOJILKO OJIHA. ‘ « ” > |

CrnencrBue 2. Yepes jiBe nepeceKaronuecs MpsiMble IIPOXOJIUT IIJIOCKOCTh, U IIPUTOM
TOJIBKO OJHA.

TpyasocTu npu m3y4eHUU aKCUOM CTEPEOMETPUM U MYTU WX MPEOJOJICHUS

OpnHo#t W3 Tmpob/IeM ydammmxcst dBJsieTcs udydenue crepeomerpuu. IIIKogbHUKAM ‘ Hasaz |
TSAYKEJIO0 MPEJICTABIATh IPOCTPAHCTBEHHBbIE (DUTYDPHI, OHU IPUBBIKJIA WMETH JEJI0M
€ TJIOCKOCTHBIME (PUTypaMu, JIEXKAIMUX TOJbKO B ILUIOCKOCTH KJIACCHOM JIOCKU WJIN
YUEHUY€eCKO#l TeTpaju. B cBa3m ¢ 4eM y HUX TepdeTcsd UHTEPeC K IPEJIMETy, I MHOTUE U3 ‘
HIX HAQYUHAIOT CIUTATL CTEPEOMETPUIO TPYAHBIM IKOJLHBIM IIPEIMETOM.
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Tema <«AKcCHOMBI CTEpPEOMETPUN» WUIPAeT BaXHYI0 pOJIb B pPa3BUTUU
MIPOCTPAHCTBEHHBIX MPeJICTaBJIEHNIT, IO3TOMY CTapaiiTeCch IPUBJIEKATh OOJIbIIE
Mo/iesteil (KapTOH M CHUIbI), PUCYHKOB, aHUMAIINN.

Bajaueit mpenojaBaresid SABISETCA OJA00paTh CUCTEMY pabOThI B JIAHHOM
Harpasyiennn. Haiitu jgomotHUTE/IbHBIE CPEJICTBA, KOTOPBIE TIOMOTYT yICHUKAM.

OcHoBHast omMOKa ydYalllXcs - CTapaHhe 3ayduTb, HEe HapucoBaB, He BOOOpa3uB
TOro, 0 YeM mjieT pedub. HeT crpemienns, MOHATH, KaK HAIJISIHOE MIPEICTABICHIE TOTHO
BbIpazkaeTcs B (POPMYJIMPOBKE OIPEJIeIeHNs, TeOPEeMbl MJIA 3a/Ia4N.

AKcCHOMBI TeoMeTpuHM, MOXKHO IIOHMMAaTh B JBYX Pa3/IMYHBIX CMbICJaX. B omHOM
CMBICJIE OHU SBJISTIOTCS BhIPayKeHHeM 0000IEHN T HEKOTOPBIX (DAKTOB, B IPYTOM — CJIy2KaT
OTIPEJIeJIEHNIO aDCTPAKTHOTO MIPEIMETa TEOPUH, U €€ OCHOBHBIX TTOHSITHIA.

Boraeanm HEKOTOPbIE METOANYECKNE OCOOEHHOCTH N3y Y€HUsI CTEPEOMETPUN

1. Kypc crepeomerpun moHOCTBIO ONMUpAETCcs Ha KypC IJIAHIMETPUH.

BonpmmacTBO 3a/a9 Kypca CBOAATCS K PEIIeHNI0 IIAHUMETPUIECKUX  3a]1ad,
COOTBETCTBEHHO BCE HEIOYETHhI, WMEeBIIHe MeCTO IpPH U3YYEeHHN ILJIAHKMETPHUH,
OIILYIIAIOTCS W [IPU U3YUIEHUN CTEPEOMETPHH.

CnemoBaTeIbHO, JISI  YCIEINTHOIO U3YyYeHWs CTePEeOMETPUN  YUIUTENb JOJIKEH
ITOCTOSTHHO BO3BPAIATHCA K MJIAHUMETPUIECKOMY MaTepuaJy; Iepe 3y IeHneM TON Wi
MHOI TeopeMbl HEOOXOIMMO MOBTOPSIThH HYKHbIE IIJIAHIMETPUIECKUE CBEJICHUSI.

2. B crepeomerpun npuHIUNMAIBLHO APYTOH MOIX0/T K TEOMETPUIECKIM ITOCTPOEHUSIM.

Ecnu npu wsyvueHun miaHNMeETpPUHU, yUaIlUecs IMOJb3YIOTCS YepTeKaMu, KOTOPbIe
JTAIOT sIBHBIE MTPEJICTABICHNUST 00 M3yIaeMOM OObEeKTe, TO B CTEPEOMETPUHU HET I€PTEKHBIX
WHCTPYMEHTOB, KOTOPBIE MTO3BOJIAIOT U300Pa3UTh IPOCTPAHCTBEHHbIE (DUTYPHI. 3/1€Ch MbI
UMeeM JIeJI0 He ¢ caMuM OOBbEKTOM, a JIMIIIh C €r0 M300paskeHueM.

Kaxknast crepeomerprdeckast 3a/1a4a siBJII€TCs OHOBPEMEHHO 3a/a4eil Ha MOCTpoeHne
n300pakeHusi (PUIypPbl C MOMOIIBIO CBOHCTB MapaJsiiebHOW IMPOEKIUU. DTO TpedyeT
OT y4YallluXCs 3HAYUTEIbHO OOJIBIINX YCUJIN, YeM ux Tpedyercs 1P perieHnn
IJIAHKMETPUIECKUX 3a/1aM.
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3. B kypce crepeomerpun yiensercs OOJbIIOE BHUMaHUE JIOTHYECKON CTOPOHE
IIPOBOJUMBIX YMO3AKJIOUEHUI; TPUXOIUTCH OOOCHOBBIBATD KAXKJIbIII CBOW BBIBOJI, YETKO
yCTaHaBIUBas ITPEIIOCHLIKH.

4. IlporpaMma 10 cTepeOMeTpUN TPeIoaaraeT 0oJiee OBICTPBI TEMIT MPOXOXKJICHUS
MaTepuaJia, 4eM B IlanuMmerpuu. [Ipm sToM Bpemenm Ha pelrenue 3ajad Tpedyercs
ropasio 00JIbIlle, COOTBETCTBEHHO DOJIee 3HAUNTEIHLHOE MECTO 3aHUMAET CAMOCTOATE IbHAS
paboTra mKoJIHHUKOB. HeobxomumM TmiaTebHbI OA00p 3a/laHuil Ha YPOKE — BKJIIOYATDH
TOJIBKO CaMoe HeOOXOIUMOe.

5. Kypc crepeomerpun crpoutcsa akcnomarndecku. Ilpy m3yveHnn akcmoMaTukKu
CTepeoMeTpuN HeOOXOAMMO PEIIUTh /IB€ OCHOBHbIE MeTOANYeCKNe 3aadn:

1) mepedopMyIMpYIOTCST AKCHOMbI I[IJIAHUMETPUU I TIPOCTPAHCTBA  (HEKOTOPBIE
JIOJIZKHBI OBITH C yTOYHEHUSIMHA).

3sech HaKTUIECKH 110/ BUJOM JIOTOBOPEHHOCTH MEXKJIy YUUTEJeM U yUIAIIUMCS
BBOJIUTCH, KaK Obl HOBasd aKCHOMa:

B 1060it 11710CKOCTH TPOCTPAHCTBA BBITIOJHAIOTCS BCE aKCUOMBI TIJITAHIMETPHUH.

2) 106aBJISIOTCsT HOBBIE crieriduIecKne aKCHOMbI TPOCTPAHCTBA, KOTOPBIE Ha TIEPBBIX
STarax u3yueHus UTIOCTPUPYIOTCS C IIOMOIIBIO Mo/Iesiell, PUCYHKA, FeOMETPUN KJIACCHOM
KOMHATBHI.

[Ipu sTOM moOsIBISIETCS BO3MOXKHOCTEL Oosiee 3(pHEKTUBHOTO BBISIBJIEHUS YUAIIUMUICS
CYIITHOCTH aKCUOMATUKU U €€ POJIU B MOCTPOEHUU T'€OMETPUMN.

II. ®opmupoBanme MPOCTPAHCTBEHHBIX PEJICTABICHUI UJIET B HECKOJIBLKO STAIOB U
BKJIIOYAET B cebs:

— yYMEHHEe IPEJCTABUTH II0 HYEePTEXKY IEJOCTHBI 00pa3 reoMeTpUYecKoi (Uryphbl,
B3aMMHOE PACIIOJIOYKEHIE €€ SJIEMEHTOB;

— YMeHUe MBICJIEHHO U3MEHUTD T0JIOKEHNE (PUTYPBI — IOCMOTPETH C JIPYTOil CTOPOHDI;

— YMEeHUE MBICJIEHHO PacU/IeHUTh (PUTYPY, COCTABUTH U3 Hee HOBBI O0bEKT;

— yMeHue wu300pa3uTh GUIypy Ha UepTexke, aJeKBATHO OTPA3UB HMEIOIINecs
OTHOIIICHUS;
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— yMeHUe TIPeJICTaBUThL (PUTYPY HA OCHOBE €€ CJIOBECHOTO OIUCAHUS U T.JI.

Ha [ »srane na wnarigmanoit ocHoBe (hOPMUPYIOTCSA WPEIINOCHIIKI JII CO3IaHUA
IIEJIOCTHOTO oOpas3a (pUrypbl C BbBIJIEJIEHHEM €€ CYIIeCTBEeHHBIX Ipu3HakoB. Ha
JIAHHOM 3Talle y9IUTesIb JOJKEH IIMPOKO HCIIOIb30BATh MOJENN, PeabHble OOBEKTHI
okpyzkaromero wmupa. llocie »sToro crpomrTcs UepTek, KOTOPBI 3aKpEIIser
pPacCMOTpEHNEe COOTBETCTBYIOINIEH TeOMeTPUIECKON KOHMDUTYPAIIHH.

B xonme I srana u nma Il y mrombHuKOB hopMmupyoTcs o6pasbl GUIyp U HX
KOMOWHAIINI, KOTOPbIE OHU MOT'YT IPEJICTABUTH cebe B MOYTH HEU3MEHEHHBIX YCJIOBUIX.

Ilpn mnpoBemeHum 3aHSATHII IO CTEPEOMETPUU MOXKHO MCIOJIbB30BaTh
cjeIyIolue cpecTBa MHPOPMAIIMOHHBIX TE€XHOJIOTHI:

1. Flash-anumanuu. Onu npugaiorT TegaM 00beM, II03BOJIsAs HAJIEJATh UX
CBOIiCTBAMHU ITIPOCTpPaHCTBa. B 3TOoM ciydae memaror [IOJ:KeH 3aTpPaTUTh MHOTO
BpeMEHN JIJI IOJANOTOBKM K YPOKY, CO3JaBasg aHUMAaIlMOHHBIE (UIbMBI. bBosbInoe
KOJIMYECTBO HMHTEPAKTUBHOINO MAaTepuajga II0 CTEePeOMETPUHM MOXKHO HaidTH Ha
caitre Emunoit kosutekiun [udpossix  obpasoBarenbubix pecypcos  (http://school-
collection.edu.ru/). Hampumep, 60JbIoOii WHTEpPEC MPEJICTABISIOT WHTEPAKTHBHBIE
3ajgaqn 1o crepeomerpun. Oun comepzkaT nHMOPMAIMOHHBII HHCTPYMEHT « KoHCTpyKTOD
duryp m cedeHmit» - TpOrpaMMmy I CO3JAHUS TPEXMEPHBIX TPOCTPAHCTBEHHBIX
n300paskeHnii TeOMETPUIECKIX (DUTYP C BO3ZMOYKHOCTBIO PEIAKTUPOBAHUS, 3arPy3KH W
COXPaHEHUsI COJIEPIKUMOTO 00,1aCTh TTOCTpoeHus. To ecTh 0ObEKTHI HCITOIb3YyEMBI B 3a/1a49€
MOXKHO BpalllaTh, PEJIaKTHPOBATH, CJABUIaTh, YBEJIUUNBATH, JEJAaTh JIONOJHUTEIbLHbIE
ITOCTPOEHUSI.

2. DJIEKTPOHHBbIE CTEPEOKOHCTPYKTOPbI. Cpenu pacupoCTpaHEHHBIX ILIATHBIX
IpOrpaMM MOYKHO BBLIEJNTH MareMarndecKuii KOHCTPYKTOP, KOTOPBIA ITO3BOJISIET
paboraTh B IJIOCKOCTH, OCYINECTBJIATH BBIXOJ B IMPOCTpaHCTBO. lIporpammuas
cpejla INpejHasHadeHa Il CO3JaHMs WHTEPAKTUBHBLIX MOJEIeld 110 MaTeMaTHKe,
paboTa ¢ KOTOPBIMH COYETAaeT KOHCTPYMPOBAHME, SKCIEPUMEHT, pelleHne 3ajad.
CTepeoKOHCTPYKTOP IO3BOJIIET IPEIOJaBATEN0 COBMECTHO € YYAIIUMUCS CO3/IaBaTh
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HOBBIE U PEJAKTUPOBATH CYIIECTBYIOIINE CTEPEOMETPUIECKIE TePTEKN 1 AaHIMAITHOHHBIE
pomuku. Co3znaBaemble OObBEKTHI (KAK YEepTEX B IEJIOM, TaK U OTIEJbHBIE €ro
SIIel\leHTbI) MOZ2KHO pPeJaKTHPOBATh: HN3MEHATDHL IIPO3PATHOCTD HﬂOCKOCTefI, TOJIIIUHY
JIMHUM, TTOJIOYKEeHNe, OPUEeHTAIno, MaciiTad, nper oobekTa. CylmecTByeT BO3MOKHOCTH
CO3JIaBaTh B OTJIEJbHBIX OKHAX TPEXMEpPHBIE W JIByXMEpHbIe depTerkKu. HcTpyMeHTHI
CTepeoKOHCTPYKTOPa, B YaCTHOCTHU, OTHAEJAbHBbIE KHOIIKHA, II03BOJISIIOT HE TOJBKO
BBITIOJIHUTH IIOCTPOCHHA, HO MU <«IIOJACKaA3bIBAIOT», KaKHE€ TEOPETHUYICCKUE CbaKTI)I JiezKaT
B OCHOBE€ BBIIIOJIHEHN A TEX MJIM MHBIX HOCTpOeHI/Iﬁ.

3. I'padbudeckue cuMBOJIbHBIE MaTeMaTUdYecKHne MakeThbl, Takne Kak Derive,
Maple, Mathematica, Maxima, MATLAB. 9tu naxerbl 06JiajaioT OOJIbIITIMI
BO3MOKHOCTSIMU IIPOI'PAMMUPOBaHUs IpadruKi BILUIOTH 0 CO3JaHUS aHUMHPOBAHHBIX
KJINUIIOB.

4. KoMnbioTepHbI€ IIPOrpaMMbl, MMO3BOJISIOIINE YYE€HUKAM OCYIIECTBUTH
BbIXO/] B IPOCTPAHCTBO. Cpeu mporpaMMHOTo OOeciedeHnsl eCTh IJIaTHBIE PECYPCHI,
ecThb CBOOOJIHO pacipocTpaHsieMble B cetn VHTepHeT.

1. B 1porecce dopmupoBaHus HIPOCTPAHCTBEHHBIX —IPEJICTABICHUN  JTOJIKHBI
Y4d9aCTBOBaTb, Hap#dA/Jy C CO3€pIaHHEM, HEIIOCPEJACTBEHHbLIC MaHHUIIYJIAIUU C MOJCJIAMUA,
IIporoBapuBaHuEe U MBICJIUTEJ/JIbHBIC OIlepalluu.

2. IIpenoraBanue crepeoMeTpun HEOOXOMMO BECTHU C IPUBJICUEHUEM MaTepPUATbHBIX
MoJ1e/Ieii MHOTOTPAHHUKOB U JIPYTUX IMPOCTPAHCTBEHHBIX (DUTYD.

3. llpumenenue POCTPAHCTBEHHBIX MOJIE/Iel MHOTOIPDAHHUKOB HEOOXOIMMO JIJIs
PaBUILHOIO (POPMHUPOBAHUST IPaGUIECKOrO MIPEICTABICHUS O MHOIOIDAHHUKAX.

4. @opMupoBaHuEe U KOPPEKTUPOBKA ITPOCTPAHCTBEHHBIX TTPEJICTAB/IEHIIT KOHKPETHBIX
BUJIOB MHOI'OI'DAHHHMKOB MO2KET OCYHIECTBJIATBCA B IIPpOIEecce HeHOCpeﬂCTBeHHOﬁ
KOHCTPYKTHBHO# pabOTHI M0 CO3/IaHUI0 MOJIejIeil MHOIOIPAHHUKOB.

5. Ha mepBbIx »3Tamax u3ydeHus CTEPEOMETPUU Ie1eco00pa3HO HCIIOJb30BAHME
HEIPO3PavHbIX Mojesieii. Vcmoib3oBanne ke KapKacHBIX MoOeseil MOKeT IPUBECTH K
(dOopMUPOBAHUIO HEITPABUJILHBIX ITPEJICTaBICHUIM.
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6. OHOprIe reoMeTpniIeCKrue KOHCTPYKIUN CJIYy2KaT ITPOMEZKYTOIHBIM 3BE€HOM MEXKITY
TEOPETUICCKUM U 3aJa9HbIM MaTE€pPHaJIOM.

3. Ucnosb3oBanue mporpamMmbl «CTepeomerpusi» AJisd penieHUs 3a/a4 Ha
IIOCTPOEHHE.

B ©GosbimmHCTBE CcTepeoMeTpuUecKuX 3ajad HaOOJIBIIYI0 TPYAHOCTDH IIPEJICTABJISIET
HAJabHBI 9Tall pelreHusi. IJTOT HSTall dYallle BCEro OCHOBAH Ha HEKOTOPOIi
reOMEeTPUYECKON  KOHCTPYKIIMK, TOJIyYalolleiicad IIyTeM IIPOBEJIeHNsI HEKOTOPBIX
JOIIOJTHUTEJIbHBIX JIMHAN W NPUBOJALAIIEH K IEMNOYKEe BBIYUCIUTEIbHBIX 33189, KOTOPbIE
ITO3BOJIAIOT IOJIYIUTH OTBET Ha ITOCTaBJIEHHBIN B 3ajlade Bompoc. BakHO oco3HaBaThb,
4TO BCE JIONOJHUTE/IbHbIE TOCTPOEHUS BLITOJHAIOTCI HE MPOU3BOJIbHO, a B COOTBETCTBUN
C TeMHU 3aKOHOMEPHOCTAMHU, KOTOPbIE U3YUaIOTCS B TEOPETUYECKONH YaCTH IIKOJbHOI'O
KYypCa CTE€PEOMETPUU.

OcymiecTBAATD  MPOCTPAHCTBEHHBIC — ITOCTPOEHHUA Ha  SKpaHe KOMIBIOTEpa ¢
BO3MOYKHOCTSIMH ~ IIEDEMEINEHNII WM I[OBOPOTOB M300paKeHus, W TEeM CaMbIM
obJiergaionuit  npuoOpeTeHrne HABBIKOB pEIIeHUs] CTEPEOMETPUUIECKUX —3aj@ad  Ha
TPYJAHON HAYaJIBHOM CTA WU PENIeHUs TO3BOJIAET JIEKTPOHHBIN yIeOHO-METOINIeCKUin
koMmiuteke (DVYMK) «Crepeomerpusi», CO3IAHHBINA KaK BCIIOMOTATEIbHBIH HHCTPYMEHT
JUIs  W3ydeHusi crepeomerpun, Tegaroramn  u3  Hoocubupcka FHO.B.Muxeepbim,
A .B.OpunnnukoBeiM, [.B.Yepnenosoit. 3ajjaduuk MporpamMMbl ITO3BOJISIET PEIIATh
3aJla9l  HA IepeceveHne IMpsiMOil ¢  MHOIOTPDAHHUKOM, IIOCTPOEHHE CEeYeHMUi
MHOTOTPAHHUKOB, YTOJI MEXKJy ILIOCKOCTSIMH, yTOJI MeXKJIy NPAMONW M IIOCKOCTBIO,
IIOCTPOEHUE MEPIEHIUKYIAPA K IJIOCKOCTH, CJIOXKHBIE 33/1a4i Ha TePHEHIUKYITIPHOCTD,
3aJla9M TOBBIIIEHHONW TpyaHocTu. llpejycmMoTpena Tak:Ke BO3MOYXKHOCTH SKCIIOPTA
TEKYIIEro COCTOSAHUS dYepTexka B rpadudeckuit daita, 9To yI0O0HO I CO3TaHUA
WJLTIOCTPAINN K TEKCTaM WJIU ITPE3EHTAIIM.

HpI/I 3allyCKe KJIMEHTCKON 4YacTu IIporpaMMbl Ha IKpaHe KOMIIbIOTEPa CJIEBa BBEPXY
PacCIIoJyiozK€Ha CTPOKa IMaHEJIM MEHIO, HH>KE€ DPacCIIOJIO2K€Ha ITaHeJIb JId YepTexKa,
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cupaBa — IIaHeJb JJId TEKCTa 3aJa4dd, CJAeBa BHU3Y OCTA€TCd MECTO JIJId IOABJICHUA
JIOTIOJIHUTE/IbHBIX ITaHes el MeHo. BeiOpaB B MeHI0 KHONKY «®Paiii», MOXKHO 3arpy3UTh
JIOKaJIbHYIO 3aja4dy. Ha mosiBuBIeiicss BK/aJKe MOXKHO BbIOPATh KOHKPETHBIN pasjiest
3aJladHUKa U B 9TOM pasjiesie KOHKpeTHyio 3ajady. [locie BbiOOpa KOHKpETHO# 3aja4dn
Ha KpaHe IOABJIFAETCd YCJIOBUE 3aJIa4W W HUCXOJIHBIA YEePTEXK, CTAHOBATCA HOCTYITHBIMA
KHOIIKM MEHIO, IIO3BOJIAIONINE IIEPERTU K IIOUCKY PEIIeHUd 3a/I1a9u.

[Ipu pemenun OOJIBIIMHCTBA CTEPEOMETPUYECKUX 3aJa4, HMEIOMNX OTHOIIECHHE
K MHOTOT'DAaHHUKAM, IIPA BBINOJHEHUA TIeOMETPUUYECKUX KOHCTPYKIIAN JOCTATOYHO
HPUMEHATh BCErO JBa PEXKUMa: CTPOUTH IIPAMbIE W OTMeYaTbhb TOYKH IllepecedyeHus
npambix. [lostomy st popMmupoBaHus OTBeTa IPH pPENIEHUH 3ajad C ITOMOIIBIO
nporpamMbl «CTepeoMeTpusiy TPEyCMOTPEHO BBITIOJTHEHNE CIETYIONIX dJIeMEHTapHBIX
JeUCTBUI: CTPOUTHb WJINW CTUPATh TOYKY, CTPOUTb WA CTUPATh OTPE3KU NPAMBIX,
CTPOUTH MHOTOYTOJIbHUK II0 €r0 BepIIuHaM. Y Ka3aHHbIe JeHCTBUSA PeaM3yIOTCA MyTeM
HPUMEHEHUS OJIHOI'O U3 CJAEAYIOIINX PEXKUMOB, ITO3BOJIAIOIINAX IIOCTPOUTh:

— TOYKY IEpeceYeHns IBYX MPAMBIX;

— TOYKM IIEPECEUYEHUs] HEKOTOPOH NPAMON CO BCEMHU IIPAMBIMHU, WUMEIOIMIAMUCA Ha
9EePTEIKE;

— TOYKY Ha OTpe3Ke, NEJIAINYIO €ro B 33/JaHHOM PaIlOHAJILHOM OTHOIIEHUN;

— TOYKYy Ha [OPOJOJI2KEHHM OTpe3Ka, HaXOJ4Ilylocd OT €ero KOHIA Ha
PACCTOSTHIH, IIPOIMOPIMOHAJBHOM JIJIMHE OTPE3KA C PAIMOHAJIBHBIM KOIMDPUITMEHTOM
IIPONOPIIMOHAJIBHOCTH;

— OTPE30K HPAMOU, COCJIUHLAIONINAN 1Be 3aJaHHbIle TOUYKU;

— OTPE30K NPAMOU ¢ OMHMM M3 KOHIIOB B JAHHOI TOYKE, KOTOPBIA NapaJijieJieH JaHHON
PAMOIA;

— OTPE3O0K IIPAMOU C OHUM U3 KOHIIOB B JTAHHON TOYKE, KOTOPBIA MEePUEHINKYIAPEH
JIAHHON MPsIMOi ([IePIEHIUKYJ/IAD K MPSIMOiA );

— OTPE30K JIy4a, MPEJICTABI[IONINNi OMCCEKTPUCY JTAHHOTO ILJIOCKOTO YTJIA.

Haspanust Tovuek 1mpu mocTpoOeHnAX MOTYT ObITh BBEJICHBI C KJIaBUATYPHI, & MOT'YT ObITH
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BHECEHBI TIPU TIOMOIIY KJ/IMKa 110 [IPAaBOl KHOIIKE MBI B MOMEHT, KOIJia KYPCOP MBbIIIIN
MO/IBEJIEH K HYKHOM TOYKE.

OtBeroM B 3ajiade MOXKET OBITh TOYKA, OTPE30K, YrOJ WU MHOTOYTOJBHUK. DTO
O3HAYAET, YTO, BBLIOpAB COOTBETCTBYIONIMI IYHKT B MEHIO, MOYKHO BBECTHU OTBET
3aJIa9M B BHJIE T€OMETPUIECKOil (puUrypbl, 0O003HAUEHHON HAa3BAHUAME TOYEK W3 UHCJIA
TOYEK, MMeloIuxcd Ha deprexke. lIporpamma anajmsupyer BBeJIEHHBI BapuaHT Ha
[IPABUJIBHOCTb OTBETA U BbIJIAET COOTBETCTBYIOIIEE COODIIEHNE.

1. YTobbl mocTpouTh TOUKY I€peceveHus] JIBYX HPAMbBIX, HEOOXOIMMO BBECTH WX
oboznavenus. I[Ipum 3ToM wHy)kHag NOpsiMasg MOXKeT 0003HAYATHCH JIEOOBIMHU JIBYMS
Pa3IMYHBIME TOYKAMHU 3TOI TPAMOIl M3 dYHWCIa UMEIOMUXCcd Ha veprexke. B ciydae,
KOrJla ODO3HAUeHNe HEKOTOPOIl MpsIMOil BBOJWUTCHA HEKOPPEKTHO, MPOTPaMMa BBIJIAET
cooTBeTcTBYIOIIee coobrienne. [locite BBoma JTaHHBIX MporpaMma IMPOU3BOJIAT AHAIU3 U
JINOO CTPOUT UX TOUKY IIepecevueHus, JIMOO0 BbIJIaeT COODINEHNE, 10 KAKUM IIPUIHHAM TAKOe
HOCTPOEHKE He peajin3yeMo (IpsMble CKPEIUBAIOIINECs, TTaPAJIIEIbHBI, COBIAJIAIOT).

2. Yrobwr mocTpouTh TOUYKY X Ha orpe3ke AB, HeoOxoguMo BBecTH 00OO3HAYMEHUE
oTpe3Ka W OTHOIIeHHe B Buje m/n, kKoropomy pasHo orHorrerne AX/XB. Ilpu srom
KOHIIBI OTPE3Ka JIOJIZKHBI CYIECTBOBATh Ha YepTeKe U ObITh Pa3JNIHBIMUA TOYKAMU, &
YUCIa M U N JIOJZKHBI OBITH HATYPATbHBIMU.

3. YToObl MOCTPOUTHL MPSAMYIO, MAPAJIEIbLHYIO JAHHON, a TO4YHee, OTPE30K TaKOil
HPSMOIi, CHaYa/a HEOOXOUMO BBECTH O0O3HAUEHUE TOUYKU, Yepe3 KOTOPYIO ITPOBOIUTCS
HyKHad IpsgMagd, & 3aTeM JII0ObIe JIBe TOYKHU Ha TPAMOil, TapaLIeIbHO KOTOPOil CTPOUTCs
UCKOMAas MpsMad.

4. YToObl TIOCTPOUTH OTPE30K MEPIIEH/IUKY/IsApa K TPAMOil, HeOOXOIUMO BBECTH
o0O3HaYeHNe TOYKH, W3 KOTOPOIl IMPOBOJUTCS IEPIEHINKYJIAD, W JIIOOble JBe TOYKH
Ha MpPIMOil, K KOTOPO#l NMpOBOAMUTCA HepreHauKyasap. He mpemycmorpeno moctpoenue
HEPHEHIUKY/ISIPa K IPSAMOil, KOTOPBI MPOXOIUT Yepe3 TOUYKY ITOH MPAMOIl, ITOTOMY HUTO
TaKoe [IOCTPOEHNe Jallle BCero IMPUBOIUT K HEKOTOPOIl HEOIIPe 1€/ IEHHOCTH.

5. UToOBbI MOCTPOUTH OUCCEKTPUCY ILIOCKOTO YIJa, JOCTATOYHO BBECTU ODO3HAYEHHE
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STOro yryia. B IporpaMme IIPeyCMOTPEHO MOCTPOEHHE OHCCEeKTPHCHI IJIOCKOTO YIJIA,
BeJIMYNHA KOTOPOro 3aKirodeHa B mpejenax ot 0° go 180°.

B mporiecce BHITIOTHEHNS YKA3aHHBIX JICHCTBIII MCXOMHBIN YepTesk MpeobpasyeTcs 3a
cueT 106aBJICHNSA HOBBIX TOUCK, OTPE3KOB MM MPSAMBIX. VIHOT/IA 9epTesK MOMKET OKA3aThCs
HEYT00HBIM.

4z

Crnparomneca THHHHAB H GH  TTocrpoennas Touka J okazamacs BHe uepTeka

B TakoMm cirydae mpegycMOTPEHbI BO3MOXKHOCTU BUJIOM3MEHEHUs dYepTexka. B J1o0oii
MOMEHT peNIeHus 3aJla9¥ MOXKHO IOKPYTUTH WCXOJHYIO (UTYpYy BOKDPYT OJIHON u3
KOODJIWHATHBIX oceil. /Iyt 9Toro HyKHO, 3akaB JIEBYIO KHOIKY MBIIIH, IePEMEeNIaTh
KyPCOD MBIIIN BIIPABO-BJIEBO WU BBEPX-BHU3. MOXKHO TakKe HM3MEHSTh Macimrad u
BBITIOJIHATH HEKOTOPBIE ITEPEMEIIEHIS N300pazKeHusl.

T
|
b

s

o 7 ITocne HameHeHHA MacmTada
OCIIE IOBOpPOTa TOYKA
Tlocte MOBOPOTA JTHHHH P To4Ka J yiKe BHYTPH HepTexa

VIKe He CTHBAFOTCT YKe BHYTPH "epTekd

| Hauano |

’ CopepxaHue |
< | > |
KeEs

CrpaHuya 118 us 187|

| Haszag |

| Ha Becb skpaH |

’ 3akpbiTh |




Ecnmu na HekoTopoMm sTarie 0OHApPY:KUTCA, YTO Bac He yIOBIETBOPSIET TEKYIIU XOJI
pellleHusi, MOXKHO BbIOpaTh IMyHKT MeHI0 «HavuaTh 3aHOBO», TP 3TOM BOCCTaHABIMBACTCS
HAYaJbHBI YepTeK K 3aJade, & BCE paHee BBIIOJHEHHBIC MOCTPOCHUA aHHYJIUPYIOTCA.
Paborator Takyke knHonmkm «Illar masam» wu «Illar Bmepen». Ilpumenenme DYMK
«CrepeoMeTpusi» K pEHNIEHUIO 3aJlad HEIOCPEJCTBEHHO CBA3aHO € HUCIOJIb30BaHUEM
3aKOHOMEPHOCTEH TPexXMepHOro IMpocTpaHcTBa. llosToMy TeopeTHdecKylio OCHOBY JIjis
paborel ¢ mporpammoii «CrepeomMerpusi» COCTABJISIET YIeOHBI MaTepuaJ, KOTOPbIi
U3y4vaeTCd B COOTBETCTBUU CO IKOJBHBIM KypPCOM CTEPECOMETPUN:

— AaKCHOMBI CTepeOMeTpUH, OTpaxKalollue OCHOBHbIE CBOMWCTBA  B3aWMHOI'O
PACIIOJIOZKEHUSA TOYEK, IIPAMBIX U IIJIOCKOCTE! B IPOCTPAHCTBE;

— OlIpe/eJIeHUS [apaJlJIeJIbHOCTU IPAMBIX B IPOCTPAHCTBE, HapPaJJICIbHOCTH IPAMON
U IJIOCKOCTH, apaJIJIeJIbHOCTA IIJIOCKOCTEN;

— OllpelleJICHU A MEePICHIUKYIAPHOCTHA IIPAMOM U IJIOCKOCTHU, PACCTOAHUA OT TOYKU JI0
IIJIOCKOCTH, YIJIa MEKJy IJIOCKOCTAMM, YIJIa MEXKJy IPAMON U ILJIOCKOCTBIO;

— I[PU3HAKU I[1aPAJIJICJIbHOCTU NPAMBIX, IapaJlyIeJIbHOCTA HIPAMONR U IIJIOCKOCTH,
apaJlJIeJIbHOCTU IIJIOCKOCTEIR;

— I[IPU3HAKU IIEPHEHAUKYNAPHOCTA IIPAMONA U IJIOCKOCTH, IIE€PIEHIUKYJIAPHOCTU
ILJIOCKOCTEN;

— TeopeMa O TPeX IEePIEHINKYIAPax.

Ha ocHOBe mepedmcieHHBIX CBOMCTB € IOMOINBIO  Bo3MoxkHOcTeir DYMK
«CrepeoMeTpusi» YIAeTCsl PeAJM30BATh PEIeHne 3aJad 110 BCEeM MPUHIAINAAIbHBIM
HaIpaB/JIEHUAM IIKOJIHHOTO Kypca CTEPEOMETPHH. Y KaXKeM 3TU HAIPpaBJICHUS U IPUBEIEM
HEKOTOPBIE IIPUMEPHI.

[. HaganbHbIil 9Tan M3ydeHns CTEPEOMETPUN OTHOCUTCA K OIPEJIE/IEHUI0 B3aUMHOIO
PAaCIOJIOKEHHUS TOYEK, IMPAMBIX U ILJIOCKOCTEH B TpocTpaHcTBe. Jjist 9TOro Hy>KHO OCBOUTH
pelienue 3a1a4 CJIEIYIONEero BUa:

— HalTU [epecevyeHne NJaHHbIX MPAMbBIX;

— HaWTU [epecevyeHne NaHHOU IIPAMOR ¢ JaHHO! IIJIOCKOCTBIO;
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— HalTH repecedenue JJaHHbIX IJIOCKOCTEA.
Pemenne [IepedInucJACeHHbIX 3a/Jiad OCHOBbLIBA€TCA Ha aKCHOMaX CTepeoOMETpHuru u
HpOCTefILHHX CJICACTBUAX M3 HUX.

ITpumep 1. B npasuibrOM TeTpasape ABCD mocrponts cedenne, mpoxoIdiiee depes3
nenTp rpaau BCD u trouku M, N na pebpax AB u AC rakue, yro AM:MB=CN:NA=1:2.
(«Ceuenne Terpasipa depes 2 TOYKU HA pebpax ¥ IEHTP IPAHU» )

Pentenne. 3amernm, uro Touku M u N jexar B ognoit miaockoctu ABC, npudaem
orpe3ok MN ne mapasutesien orpesky BC. Ilocrpous orpesok MN, 3amerum, aro Touka [
He JIE2KUT HU C OJIHOM M3 IAHHBIX TOYEK B OJHON IIJIOCKOCTH. ITOOBI N3MEHUTH YKA3aHHYIO
CUTYaInIo, Oy/IeM UCKATh JIOTIOJHUTEIHHYIO TOUKY CEKYIIel IIJIOCKOCTH, TPUHAIIEZKATILY O
OJIHO#I U3 IpaHeii TeTpasjipa, Ha KOTOPBIX y2Ke UMeeTCs OjiHa TouKa cevenus. Harpumep,
mocTpouM TOUKY mepecedenusi mpsimoii MN ¢ mmockocreio rpann BCD. lns storo
noctpouMm ToUKy E mepecedenus nmpsimbix MN u BC. Touku F u G nepecevenust npsimoit
FE ¢ mpameivim CD n BD aBisiiorest ToukamMu cekyIeil mIocKOCTH, KOTOPbIe HaXOIUTCsT
B miockoctn rpanun BHDG. Muoroyrospank MFEGN  gBiisiercd MCKOMBIM cedeHneM
TeTpas’apa mockoctbio MNIL

I1. OgepeaHoit Tl U3yYeHNs CTEPEOMETPUN OTHOCUTCS K U3YUEHUIO TapasIeIbHOCTH
B mpocTpaHcTBe. [ 9TOro HYKHO OCBOUTLCS C OIPEJIEJIEHUSIMU TapaJLIeIbHOCTH
HPAMBIX, TAPAJJIEJIbHOCTH PSMON U IJIOCKOCTHU, IMapaJLIeIbHOCTA IJIOCKOCTEH U ¢
pelienneM 3a/1a4 CJAeIYIONEro BUIA:
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— TOCTPOUTH MPAMYIO, KOTOpas IPOXOJUT Uepe3 JaHHYI0 TOYKY M IapaJiiebHa
JAHHON IIPAMOIA;

— MOCTPOUTH ILIOCKOCTDb, KOTOPAasi MIPOXOJIUT Yepe3 JIBE JAHHbIE TOUKH U HapaJsieIbHa
JAHHON HIPAMOIA;

— MOCTPOUTH IIOCKOCTb, KOTOPas IIPOXOJUT UYepe3 JAHHYI0O TOUKY W HapaJsiiebHa
JIBYM JIAHHBIM IIPSIMBIM;

— MOCTPOUTH IJIOCKOCTb, KOTOPas IPOXOJIUT UYepe3 JAHHYIO TOYKY W HapaJsjiebHa
JIAHHO TIJIOCKOCTH.

Pemtenne  Bcex  mepevyncIeHHBIX — 3aJla9  OCHOBBIBAETCS  HA  ONpPEJEIeHHAX
IapaJiIe IbHOCTH, CBOMCTBAX NapaslIeJIbHOCTU, MPU3HAKAX MapaJIeIbHOCTH IIPSIMBIX,
IapaJsIeIbHOCTU IPSIMOI U IIJIOCKOCTH, ITapaJlJIeIbHOCTH IIJTIOCKOCTEH.

IIpumep 2. B mpaswmwibHoit Tpeyrosbraoit mpusme ABCDEF mocrpouts cedenue,
npoxojsiiee depe3 nenrp rpanun DEF u mapasiensuoe miockocrn AEC. («Ceuenue
[PU3MBI» )

Pemenune. Cravana mocrpoum nentp rpannm DEF kak Touky H, memsamtyio
veaunany EG B ornomennn 2:1. [loctpoum mpsiMyio, KoTopas MPOXOJIUT Yepe3 TOUKY
H mapamrensuo mpsimoit DF. Ormerum, aro ji0bast IJIOCKOCTb, POXOJAINIA Uepes
npsmyio 1J, mo coorBercTByloIemMy npusHaky Oyszer mapasuienbaa mpsamoit AC. Sarem
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yepe3 TOYKY | MpoBOAMM IPAMYIO, mapaJuiejbHyio npamoit AQ. s 9Toro aocrarodHo
OTMETUTH TOUKY, HesIyio oTpe3ok AD B orHomenmn 2:1. AHAJOITIHO CTPOUM ®
npsmyto B miockoctu BEF, nmapannensuyto EC. Ha ocHoBanmm ykasaHHOTO MpU3HAKA
IapaJsuIeJIbHOCTU ILI0CKOCcTell 1tockocTh NLI siBastercs mckomoil, Tak KakK COJEpPIKHUT
npsimblie [L 1 NL, koropsie napasieasubl mpaMbiM EA n CA coorBeTcTBEHHO.

VYMeHnsI HaXOAUTh TOYKHU IIepeceveHusl IPSMbIX U IIJIOCKOCTEl, a TaKKe IPOU3BOIUTH
IIOCTPOEHUS TMapaJIeIbHBIX TPAMBIX U IJIOCKOCTEH CJIy?KAT OCHOBOM JIJIsi pPEIIeHUsd
MPAKTHYECKU BCEX CTEPECOMETPUYIECCKUX 3a1a4.

ITI.  Owuepennoit 3ram u3ydeHUs CTEPEOMETPUN  OTHOCUTCSI K  H3YIEHUIO
MEPIICHIUKY/IAPHOCTH TPAMOI M TIJIOCKOCTH B TpPOCTpaHcTBe. i 3TOro Hy>KHO
OCBOHUTLCS C OIpEJIeICHHEM TEePHEHINKYIIPHOCTH TPAMONl M IJIOCKOCTH, PU3HAKOM
MEPIEHTUKYIAPHOCTH U C PEIIeHrueM 3a/1ad CJIEIYIONEero BUIa:

— IOCTPOUTH MEPIEHIUKYJIAP U3 JAHHON TOUKM K JAHHON IJIOCKOCTH;

— WMesl HEKOTODPBIN IMepHeHIuKYJIdp K JaHHOW IIJIOCKOCTH, IIOCTPOUTHL JPYTOit
HePHEeHIUKYAAP K ITON IIJIOCKOCTH, IPOBEACHHLIA U3 JIJAHHON TOYKU. ‘

IIpumep 3. B xkybe ABCDEFGH moctpouth OTpe30K NepHeHIuKyIsapa,
npoBejennbiii m3 Toukn C k mwiockoctu BDG. («Paccrosinme or Bepmmubl Kyba 10 ‘ Cogepsattue |
3a/IaHHOMN TIJIOCKOCTH )
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CK. s obocHOBaHMS 3TOr0 UTOra JOCTATOYHO 0CO3HATH, 4T0 HakJoHHBIE CB, CG n CD
paBHBI, TouKa K — 1ieHTp npasuiabHOro rpeyroiabinka BDG.

Bajiaun Ha TOCTPOEHNE CEeYeHIiI MHONOTPAHHUKOB IIJIOCKOCTSME, IIPOXOISIIIMI Iepes
TpU 3aJaHHbIE TOYKM, TaKxKe Ie/lecooOpa3HO paccMaTpuBaTh Ha HadaJIbHOM 3Talle
n3yvdeHns crepeomerpur. B 3ajadax Takoro BHJa CHadaja KejJaTeJbHO obpaliaThb
BHUMaHHE Ha IJIOCKOCTH TI'paHell MHOIOTDAaHHHKa ¥ CMOTPETh, B KaKOH M3 HHX
PACIIOIOKEHO JIBe U3 YKA3aHHBIX TOUEK CEKYIIeil II0CKoCTH. Ecn Takas rpaHb HMeeTcs,
TO MOXKHO PaCcCMOTPETh IPSIMYIO, IMPOXOISINYI0 dYepe3 3TH JIBEe TOYKH, W TOUYKH ee
Iepecevenns ¢ JIPYTUMU PIMBIME B IJIOCKOCTU IpaHu. e Takoit rpanu HeT, TO 3a/1a9a
CYIIECTBEHHO YCJIOXKHSIETCS.

IV. Odepemnoit sTan u3ydeHusi CTEPEOMETPUU OTHOCUTCA K HU3YUEHUIO JIBYTI'PAHHBIX
yIJIOB. YMeHHe pemarh 3aJadd ¢ JIBYTPAHHBIMU YIJIAMH dYallle BCEro HaIpPIMYIO
3aBUCUAT OT YMEHHUsI CTPOUTH IEPIEHINKY/ISIPbI, TaK KaK 110 CBOEMY CMBICIY BEININHA
JIBYTPAHHOTO yIJIa XapaKTePU3yeTCsl BEJIMIMHON JIMHEHHOTO YIJIa, KOTOPBIH IOy IaeTCs
IIpA TIOCTPOCHUHU B T'PaHAX Jydeil ¢ obmeil BeprumHoil Ha pedpe JIBYrpaHHOTO YIJIA,
KOTOPBIE TEePHEHINKYIIPHbI K pebpy. JIMHeHHbII yros MOXKHO IOJIydaTh Tak:Ke Kak
[epecevenne JABYIPAHHOIO yIVIa C ILIOCKOCTBIO, KOTOpas IEePIeHINKY/ISpHa pedopy
JIBYTPAHHOIO VIJIA.

(«Yrosa Mex ity OOKOBBIMU I'DAHSIMU [THPAMUIBI» ).

V. Nnorma paccMaTpuBaioTcs 3a/1a91 Ha BHIYUCIEHIE BEJTMIIMHBI YIVIa MEK/Ty TPSIMOi
U IJIOCKOCTBIO. YMEHHe pellaTh 3aJadd C TUMH YIJIAMU TaKzKe 3aBUCUT OT yMEHUs
CTPOUTH IEPIEHIUKYIAPLI, TaK KaK yroJa MEXKJIy HaK/JIOHHOW HPAMON U IIJIOCKOCTLIO
olpelesdercd KakK yroJl MeXKJy 9TOW IIpAMOi M ee OPTOrOHAJIbHONW NIPOEKInei Ha
IJTOCKOCTH («YTOJI MEXK/Ty 3aaHHOI IPSMON U TPAHBIO TIPU3MBI» ).

VI. Ogsum u3 pasienoB MKOJBHOTO KypCa CTEPEOMETPHUH SABJIACTCS M3y9IEHUE TeJ
BpallleHns, B TOM umcie usydenue cdepnl n mapa. DYMK «Crepeomerpusi» MOXKHO
[IPUCIIOCOOUTH K PEIIEHUIO 3a/1at, OTHOCIIINXCA K chepaM, eciin OrpaHuINBATHCS TOJTBKO
IIOCTPOEHUEM TIEHTPOB chep M HEKOTOPBHIX pajJnycoB, TaK KaK 3Ta 4YacTb pabOThI
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HETIOCPE/ICTBEHHO 3aBUCUAT OT yMEHUS CTPOUTH IEPUEHUKYIAPbl K IJIOCKOCTAM U
npsMbIM. JleficTBUTETbHO, €Cin M3BECTHO, YTO cdepa Kacaercs IIOCKOCTH, TO Pajuyc,
IIPOBEJICHHBIN B TOYKY KacaHWs, IMEePHeHIUKYJIAPEH K STON IJIOCKOCTH; ecjii cdepa
KacaeTcsl IPsMOil, TO paJiiyc, IIPOBEJ/IEHHBII B TOYKY KacaHWsl, NEePIEHUKY/ISPEH 3TOM
npsiMOit. YcsoBusi it cepbl, MMPOXOIAIeil Yepe3 HEeKOTOPbIe TOYKHU, TaKyKe YIaeTcsd
[IPEJICTABUTh B TEPMHUHAX IEPIEHIUKYIAPHOCTA. A HMMEHHO, ecjau cdepa IPOXOIUT
Yepe3 KOHITBI OTpe3Ka, TO TEHTP CcQepbl COJMEPXKUTCA B TIJIOCKOCTU — CEePeIuHHOM
[IEPIIEHTUKYJISIPE K 9TOMY OTPE3KY; ec/ii chepa MPOXOUT Yepe3 BEPIINHBI TPEYTOJILHUKA,
TO ee IEHTP NPUHAIIEKUT MPSIMOIi, KOTOpasi IMPOXOJIUT Yepe3 IMEHTP OIMMCAHHOU BOKPYT
TPEYTOJIbHUKA OKPY2KHOCTHU U MEPIEHINKYISIpHA K IIJIOCKOCTU TPEeYyTrOJIbHUKA.

[IpuBenennble TPUMEPHI HATJISITHO JEMOHCTPHUPYIOT MIHPOKHE BO3MOKHOCTH DY MK
«CTepeoMeTpus» 10 KOMIIBIOTEPHON TOJIEPKKE BCETO MIKOJIBLHOIO KypCa CTEPEOMETPUN
B CTapIImx KJjaccax o0Imeo0paszoBaTe bHol MIKOAb. PadoTa ¢ jaHHOi KOMIILIOTEPHOM
[IpoOrpaMMoil obecriednBaeT He TOJILKO HAIVISTHOCTD IIPU M3YyYEeHUU JAHHOTO MaTepHhaJa,
HO U B 3HAYUTEJIHHON CTEIEHU CIIOCOOCTBYET PA3BUTHUIO JIOTMYECKOTO MBIMIJIEHU, TaK
Kak Iporiecc paboThl HAJT 3aladaMy IIPeIIoaraeT ONCK KaxK/I0T0 09epeTHOTO JefCTBH
Ha OCHOBAHNU aHAJN3a TOW CHTYAIMH, KOTOPas BO3HUKAET B Pe3y/IbTaTe MPUMEHEHUS
BCeX TpeJIecTByomux aeiictuii. OcraBasich HaeJIHEe ¢ KOMIIBIOTEPOM, TaKNe YIeHUKN
JIOBOJTLHO OBICTPO HAYUHAIOT SKCIIEPUMEHTHPOBATH, <«HAXKUMATh KHOIKWY, W TAKUM
o0pasoM, Iojydas OT KOMIBIOTEpPA OTBETHYIO PEAKIINIO, ITOCTEIIEHHO OCBAaMBAIOTCS, W
Jepe3 KaKoe-TO BPEeMsi HAYMHAIOT BBINOJIHATH YCIENTHble jeficTBug. KoHcTpyKTuBHasA
HAIIPABJIEHHOCTh IIPOTPAMMBI IO3BOJISET OOpallaTh BHUMaHUE Ha OJHY W3 dYacTeil
perienns: a0COMIOTHOTO OOIBIMTUHCTBA 33/1a9 10 CTEPEOMETPHH.

Haubosiee BaxKHON depTOil TpPOrpaMMBbl SBJSETCA TEHEPATOp 3aJiad, KOTOPbIA
II03BOJIAET YYUTEJIO IIPOCTBIMU U HAIJISAHBIMUA CPEJICTBAMU IOIOJIHATL CIHUCOK 3324
1 J100aBIATh HOBbIE paszjesbl. [Ipu co3manum HOBOI 3a/a4u P OMOIIKA N€HEPATOPA
3aJla9 MOXKHO 3aJIaBaTh BCE BEPIIUHBI U pPedpa BPYUHYIO, & MOYKHO HAYATH IIOCTPOCHUE
¢ aBrodurypbl (KyO, Hpu3Ma, TpeyrojbHas WM YEThIPEXyrojbHas MUpaAMUja) U
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BPYUHYIO JI00ABUTL JIMING JIONOJTHUTEILHO 3ajlaHHble Ha 9Toil durype Toukm. [[Bera
[IOCTPOEHHBIX OTPE3KOB OIPEIE/IAI0TCS MoIb30BareeM. s Toro 9To0bl HEBUIMMBIE
JINHUU PHUCOBAJINCH IIYHKTHUPOM, HAJI0 B PEJAKTOpEe 3ajad BCe T'PaHU (DUTYPHI 3a7aTh
[IPO3PATHBIMI.

Ocobbrit  3ddekT B 00ydeHUH JOCTUTAETCAd B COYETAHUU MYJIHTUMEINNHBIX
JIEMOHCTPAIIHI ¢ MCIIOJIb30BAHNEM UHTEPAKTUBHON JIOCKU, KOTOPasi MOYKET IIPUMEHSIThCS
U Ha ypokKax reomerpun. Vcrosb3oBaHne MHTEPAKTUBHON JOCKN HA YPOKaX I'€OMETPUN
[TO3BOJISIET YIUTEIIO PelraTh CPa3y Ke HECKOJIbKO 3a1ad:

® JIEMOHCTPUPOBATH 3apaHee IOATOTOBJIEHHBIE YEPTEXKW W JIUHAMUYIECKUE MOJIETN
duryp n ux KoMOMHAIHII;

® B KODOTKHII IPOMEXKYTOK BPEMEHU IPOBOJIUTHL JOMOJTHUTEIbHBIE MTOCTPOEHUS
HAa TOTOBBIX 4YepPTeXKaX K PACCMATPUBAEMbBIM 3aJladaM, TeM CAMbIM MAKCHMAJILHO
3 HEKTUBHO PACXOIO0BATHL BPEMsI YPOKA;

® CaMOCTOSITEJIbHO B WHTEPAKTHBHOM pEXKHME CO3J[aBaTh W300parKeHus: (Guryp;
COXPaHSATH BBIIOJTHEHHBIE B XOJ€ YPOKA UE€PTEKU.

'padudeckne makeTbl W OCOOEHHO CTEPEOKOHCTPYKTOPHI IMO3BOJISIOT HU3MEHUTH
OTHOIIEHUE YYAIIErocs K NeOMETPUUYCCKOMY OOBEKTY, CO3JaHHOMY CBOUM Tpyiaom. On
MIOMHUT TIPOIIECC €r0 CO3JIaHWs, KAaKUe TPYIHOCTHU IPUILIOCH IIPEOJIOJIETh, MPEXKIE €M
NPUATH K KejlaeMOMy pe3yabraTy. lIpuMenenne cTepoKOHCTPYKTOPOB U IpauIecKux
ITaKeTOB B OOyYIEHUN:

® DA3BUBAET HABLIKU CAMOCTOSTETHHOIO MBIIILIEHUS;

® IIOBBINIAET CAMOOIEHKY yYaIlerocs;

® BLISIB/ISIET 3aUHTEPECOBAHHOCTH U IMOTPEOHOCTH B MOJIYUYEHUU JTOMOJTHUTETBHBIX
SHAHUII;

® IPOOY2K/TaeT MHTEPEC K HAYIHOU JeATeTbHOCTH;

e QopMHUpYyeT MOJIOKUTEJHHOE W OTBETCTBEHHOE OTHOIIEHWE K y4ede, MPU STOM
[IPOCJIEZKUBAETCS TEHJICHIINS K POCTY YCIIEBAEMOCTH.
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4. IIpaktukym «Penienne 3aga4 Ha mmocTpoeHue cedeHuin»
1. B npaBunbnoit Tpeyrosbuoit mpusme ABCIIEF mocrpouts ceuenne, mpoxojsiiee
qepes cepequnbl pedbep AC, BE u CF.

2. B mpaBmibHOIl derwipexyrosbHoit mmpamuge EABCJ/ moctpouTh cedenne,
npoxojsiee depes3 cepeauny pedep AB, A/l u CE.

3. B kybe ABC/IEFGH moctpouTts ceuenne, npoxo/isiiiee depes3 cepeanny peopa AE,
touky J Ha CG Takyto, aro CJ: JG=3, u rouky K nma CJI Takyto, auto CK:KJ[=2.
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Jleknust 7. MeTomuKa n3yd4eHusi B3aMHOTO PACHOJIOXKEHUSI NMPAMbBIX 1
IJIOCKOCTEN B ITPOCTPAHCTBE

N3 nporpamMmmbl
ITAPAJIJIEJIBHOCTD IIPSIMBIX U IIJIOCKOCTEM (20 a)

[Tapasutenbable psiMble B TpocTpancTBe. OrpejiesieHne n Tpu3HaAK MapaslIeIbHOCTH
npsiMbix. CBoicTBa MapaJlIe/IbHBIX MPSMBIX B IPOCTPAHCTRE.

[Ipsimasi, mapasienbHas 1iockoctu. OupesesieHne W TPU3HAK Mapa/LIeTbHOCTH
npstMoit 1 TIocKocTr. CBOMCTBO MPSIMBIX, MTAPAJIIEIbHBIX TIJIOCKOCTH.

CxpemuBaroruecs: mpsimbie. Oripe/iesieHne u TpU3HaK CKPEIUBAIONINXCS IPIMbIX.

Yros MexK Ty TPsIMBIMH.

[Tapasutenbabre mockoctr. OtpesiesieHne u MPpU3HAK MapasIIeTbHOCTH TIJIOCKOCTEH].

CgoiicTBa napasieIbHBIX MMPSIMbBIX U IIJIOCKOCTEH B IPOCTPAHCTBE.

OcHoBHbIE TpebOBaHUHA
K pe3yJibTaTaM y4eOHOIl JIeITEeJIbHOCTU YYIaIIUXCs

VYyairuecss JOJXKHBI:

3HAMb U  NPABUALHO  UCNOAB30BAML  Onpedesenus; Tapaslie/bHble  IIPIMbIE;
CKpelnuBalIlmuecd IIpdAMbIC; IIapaJijieIbHbIE IIpgAMagd ¢W IIJIOCKOCTb; IIapaJlJIeJIbHbIE
ILJIOCKOCTH;

3HAMD:

® IPUBHAKU: MapasIeIbHOCTH IPIMbBIX, CKPEIUBAIONINXC TPAMBIX, TapaJLIeIbHOCTH
IIPSAMOI U ILJIOCKOCTH, ITapaJslIeIbHOCTH ILJIOCKOCTEI;

® CBOICTBa: MNapaJlJIeJbHBIX IPAMBIX, TapaJJleJbHbIX MPAMONR ® IIJIOCKOCTH,
apaJiiebHBIX IIJIOCKOCTEN

YMEMD:
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® CTPOUTH CEeYEHUs] MHOTOIPAHHUKOB ILIOCKOCTHIO Ha OCHOBAHUU TEOPEM O
apasiIeIbHOCTU TPSIMOI U TLJIOCKOCTH;

e pemarTh 3ajJa49d, B TOM YHCJIe Ha JOKA3aTEeJhCTBO MapaslIeIbHOCTH MPSIMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBE.

B npocTpancTBe mpsiMble paciioiozKeHbI CJIE Ty FOIIM 00pa30M:

1. ITapannenbHbIe

2. Ilepecekaromniuecst

3. CkpemuBaroniuecs
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BzaumHoe pacriosiokeHue AByX HNPsAMbBIX B IIPOCTPAHCTBE

Bce Bo3MOXKHBIE cilydad B3aMHOI'O PACIOJIOXKEHHS JIBYX IPAMBIX B IIPOCTPAHCTBE .
IIpeJICTaB/IeHbl B CJIe/IYIOIIel TabIuIIe.

DHrypa PHCYVHOK OnpenencHHs
JlBe epeceKanmHecs JBe IpAMEBIe
IpAMEIEe HA3EIBAIOT €D eCEKAIOITHMHC

A IPAMEIMH, eClIH OHH
HMEHOT eIHHCTBEEHHYH)
o0y TOUKY.

JIEe apaiientHElEe
TpSMBIE

JBe IpaMble
HAZBIBAIOT Napal1eIEHEIMH
IIPAMEIMH, ECITH OHH JIeXaT B

0JHOH ITOCKOCTH H He
HMEIT 00IIHX TOIeK

JBe CKpeITHBAOITHE
cs IpSAMELe

JBe IpaMble
HA3BIBAIOT CKPEITHBAOITHMH
Cs IIPAMEIMH, €cIH He
CYINECTBYET IIOCKOCTH,
colep:aamet obe IpAMEILE.
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C mepevunc/ieHHBIMU B INPEABIAYINE TaOuIe CIydasiMi B3aUMHOIO PACIIOJIOXKEHU
ABYX HpHMI)IX B HpOCTpaHCTBe 6.HI/13KO CBAd3aHbI yTBep}K,HeHI/IH, Hpe,ILCTaB.HeHHbIe B .
caeyrorieit Tabsuiie.

DHrypa

PHCcyHOK

THI yTEEp:XISHHT H
dhopMyITHpORKA

JBe pasIHYHEIE
TO4KH

AKCHOMA 0 IIPAMOH THHHH,
3a7aHHOH IBYMA TOYKAMH
Uepes 1B pa3IHIHEIE TOIKH
IPOXOIHT 0JHA H TOIBKO OJIHA
TpAMasd THHHA.

ITpavas THHHA H
TO4Ka, He JeKamman
Ha 3TOH ImpAMOH

AKCHOMA 0 HapalIelbHbIX
IPAMBIX
Uepes TOUKY, He IeKANIYIO Ha
IpAMOH, IPOXOIHT OJHA H
TONBKO OJHA IpAMad,
nmapannensHas 3ToH NpaMoH.

Hee Teopema 0 ITOCKOCTH,

MepeceKaronIHecs OTpenenseMoH IBYMA ‘ Hoano |

IIpAMBIe 74 [epeceKaroNIHMHCA P AMBIMH

Uepes IBe NepeceKalomHec]
IpsAMBIe IPOXOIHT OJHA H ‘ Cogepxatne |

TONBKO OJHA ITTOCKOCTD,
coJep:xamai 00e 3TH IMpAMEIE. ‘ < ” > |
JBe mapartienbHBIe Teopema 0 ITOCKOCTH,

IIpAMBIe omnpeaenseMol ABYMI ‘ « ” o |

HapalIelsHEIMH IPIMEIMH
Uepes OBe NapalIelbHEIE
TpAMEIe IPOXOIHT OHA H
TONBKO OJHA ILTOCKOCTB,
coJep:xamas 00e 3TH IpAMEIe.
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[TpusHak CKpenmBalomuxcs UPAMbIX. Ecau ojHa u3 JABYyX NPAMBIX JIEXKUT Ha
IJIOCKOCTH, a JIpyrast psiMasl epecekaeT 3Ty MJIOCKOCTh B TOYKe, He JieyKallleil Ha MepBoii
[PSIMOI, TO 9TH IPsIMbIe CKpermBatoTcst (puc.l).

a

~
S

Puc.1

JlokazareabcrBo. HamoMHNM, 9TO J1Be NpsIMble HA3BIBAIOT CKPEIUBAIONIAMIUACS, €CJIH
HE CYIIECTBYET ILJIOCKOCTH, COJepKalleil 0be 3T npsMble, U Oy/IeM JOKa3biBaTh IMPU3HAK
CKPEITUBAIOIINXCA MPIMBIX METOJI0M «OT IIPOTUBHOIO>.

Jlist 9TOrO MPEJIIIoIOKNUM, UTO IpsMasi a, IepeceKarolias IIJIOCKOCTb B Touke K,
U mpsiMasi b, JeXkaiasi B IUIOCKOCTH « (puc. 1), He SIBJISIFOTCS CKPEIUBAIOIIAMICS.
W3 51010 mpenosioxKeHns CIeyeT, 9To CyIIeCTBYeT ILIOCKOCTDb, cojepsKalasd obe 3Th
npsiMbie. OO03HAYNM 3TY IJIOCKOCTH OYKBO# [ M JOKaXKeM, ITO ILJIOCKOCTh (3 COBIAIaeT
¢ TJIOCKOCTBIO «v. JleficTBUTE/NIbHO, IMOCKOJIBKY 00€ IIOCKOCTH v U 3 IPOXOIAT Uepe3
npsmyio b u Touky K, He Jexkalyio Ha 3Toil mpsaMoii, To oHu coBuagaoT. CreaoBaTe1bHO,
IIpgAMad a JIE2ZKUT B IIJIOCKOCTH. MBI IIOJIYyYMJIN IIpOTUBOpEYNE C TEM, YTO II0 YCJIOBHIO

mpsiMasl a MepeceKkaeT IJIOCKOCTh, a He JIEKUT B Hell.
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Yroj MexK/Jly CKpPeHiuBaIoIUMUC ITPIMbIMUI

YoM  MeXJy — CKPENMBAIONUMECS — IPSIMBIMA  HA3bIBAIOT  YIOJ  MEXKJLY
[ePECEKAIOIIUMUCS TPAMbBIMHE, COOTBETCTBEHHO HapaJiie/ bHbIME JIQHHBIM
CKPEIIUBAIOIIAMCST TIPSIMBIM (pHC. 2).

b

Puc.2

/
Ha pucynke 2 n306pazkenbl ckperuBalomuecsd npamblie a u b. [Ipavaga a napasuresibna

IpsAMOii a, mpsiMast b mapastebaa npsMoii b. IIpsivbie a' b’ mepecekarorcs. Yroia ¢ u
SIBJISIETCSI YIJIOM MEXKJIy CKPEIUBAIONIUMUCS IPSIMBIME a 1 b.
Bamaua. B kyoe ABCDABC;D; nmaittu yron mexxay npsmbivua AB; u BC;.
Pentenne. Ilockombky mpsamas AB; mepecekaer mirockocts BB1C; B Touke Bi,
KOTOpas He jJeKuT Ha npaMoit BCq, TO 1Mo mMpu3HaKy CKPENTUBAIOININXCS MPSIMBIX MPSIMbIe
AB; u BC, ckpemusatorcs (puc. 3).

D,

=

8,
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s Toro, urobnl Haiitm yron mexkiay upsambiMa AB; m BCp, mposegem B Ky6e
JmaronaJib 6okoBoii rpanun AD; u qumaronasib BepxHero ocHoBanus DB; (puc. 4).

=

Puc.4

[To ompenerennto yria MexK/ly CKpelnuBalommMucsd npambivu — yrog  DiAB; u
sBisietcss yriom Mexy npsmbiva AB; mw BCi. Ilockosbky Tpeyrosnbauk AD;B;
pasnocroponnuii, yroa D;AB; pasen 60°.

Orset. 60°.

Teopema

Yepes KakIyl0 U3 JBYX CKPENUBAIONINXCA MPAMBIX HTPOXOJUT IIJIOCKOCTD,
napaJsuiesbHast JIpyroil TPsMOil, U MPUTOM TOJBKO OJTHA.

Joka3zaTeabcTBo. Paccmorpum ckpemuBatoriuecs mpsimbie AB u CD.

A B

1. Yepes Touky D moxkuo mpoBectu mpsimyto DE, napasurensayio AB.
2. Yepes nepecekatoriuecs mpsivbie CD 1 DE MoxkHO 11poBecTH 1I0CKOCTD .
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3. Tak kak npsimast AB He jieskuT B 9TO# TJIOCKOCTH U TapaJiieabHa npsamoit DE, To
OHa TapaJLIe/IbHA TIJIOCKOCTH.

4. DTa MJIOCKOCTH €INHCTBEHHAs, TaK KaK Jobas APyras IJIOCKOCTb, ITPOXOISIIAs
qepes CD, 6yzer nepecekarbest ¢ DE n AB, kotopas eit mapaJuiesibHa.

Teopema jokazana.

Yrabl MeX/1y NpsiMbIMUA

1. Ecm npamMble apasuiesibabl, To yros Mexk iy numm — 00

2 yF.HOM MeKAYy ABYMd ITEPECCKaAOIMUMUCA ITPAMBIMA HAa3bIBAIOT BEJIMYNHY MEHBIIIET'O
u3 yrJjios, O6pa30BaHHbIX ITUMU HPAMBIMHA. EC.HI/I BC€ YIVIbI paBHBI, TO 3TU IIPpAMBIE
neprenuKyaapabl (06pazyior yros 90°).

3. YIJI0M MeXK1y JABYMsl CKPEIINBAIONIUMUCS IPSIMBIMIA HA3BIBAIOT YIOJI MEXKLY JIBYMsI
[EPECEKAIOIIUMUCS TTPSMBIMHU,

Meroauka n3y4deHns MapaJjljie;IbHOCTHA NPAMbBIX M IINIOCKOCTEN B Kypce
cTepeoMeTpuu

N3zyydenne napauieIbHOCTA U MEPHEHIUKYIAPHOCTH MPSIMBIX U IIJIOCKOCTEN B Kypce
CTEPEOMETPHUM MOXKET OCYIIECTBJIATHCA B PA3/IMYHON I0C/IE0BATEIBHOCTH (CHAYAJIA
HEPIIEeHINKYISAPHOCTD, & 3aTeM MapaJslleIbHOCTb 1 Ha000pOT).

B nacrositiiee Bpems X m3ydeHne B MIKOJIE HAYUHACTCA C TAPAJIIETLHOCTH. DTO JIaeT
BO3MOKHOCTD TOPAHBIIE MO3HAKOMHUTD yYAIUXCH ¢ U300pakKeHneM POCTPAHCTBEHHBIX
duryp Ha 1I0CKOCTH, TIO3BOJISIET ITOKA3aTh POJIb AKCUOM DU M3JI02KEHUU ITOr0 paseia,
Pa3BUBaTb KOHCTPYKTHUBHbBIEC HaBbIKK YYalllUXCdA B IIPpOIECCE pPeEIIeHUd ITO3SUIIMOHHBIX
3ajiad. leMa HUrpaeT BazkKHYIO POJIb B Ipolecce (pOPMUPOBAHUSA ITPOCTPAHCTBEHHBIX
MIPEJICTABIEHIIT yJalmuxcsd, OOOOIIAI0TCS W3BECTHblE U3 IJIAHUMETPUU CBEJIEHHUS O
MapasiyIeIbHOCTH ¥ IEPIEeHINKYIAPHOCTH TPsAMbBIX. OCHOBHas IeIb U3YYeHUs — JAThb
y4YaluMCcd CUCTEMaTUICCKUE 3HAHNA O IIapaJljIeJIbHOCTHA U IIEePHEeHINKYIAPHOCTU IIPAMbBIX
U IIJIOCKOCTEH! B IIPOCTPAHCTBE.
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II. Bcro temy «llapasijieJbHOCTh B IIPOCTPAHCTBE» MOXKHO pPa3/ieIuTh Ha 4
OJI0Ka:

1) mapaJsuIesIbHOCTh IPSIMBIX B IIPOCTPAHCTBE;

2) mapaJiIeJIbHOCTh IPSIMOM U IIJIOCKOCTH;

3) mapaJiIeJIbHOCTh IIOCKOCTEll B IIPOCTPAHCTBE;

4) napaJjijiejibHasg  IIPOeKIUs U ee  CBOMCTBA. N3o06pakenne
IMPOCTPAHCTBEHHBIX (PUTYP HA MJIOCKOCTHU.

Jlsi HOBBIX TpeX OJOKOB MOXKHO BBIJIEJIUTH OOINMUIl MJIAH U3y4YEeHUS:

1) oupenenenue;

2) npu3HaK;

3) BompocC CyIIeCTBOBaHWS U €UHCTBEHHOCTH;

4) cBoiicTBa ([Jis TapaslJIeJIbHBIX ILJIOCKOCTE(t).

Bcio Temy «llepnieHauKyJasipHOCTH B HOPOCTPAHCTBE» MOXKHO YCJIOBHO
pa3/ieJInTh Ha TPU YACTU:

1) mepreHuKyIsIPHOCTD TIPSIMbIX B IPOCTPAHCTBE;

2) HepIeHIKYISPHOCTh MPSIMOii U [IJIOCKOCTH;

3) HepHEeHIUKYJISIPHOCTD [LJIOCKOCTEH.

Cozep:KkaHne TeMbl:

1) mepreHuKyIsIPHOCTD TPSMBIX;

2) NepHeHUKYIAPHOCTh IPSMOW U IJIOCKOCTH, MPHU3HAK IEPIEHINKYISIPHOCTH
[IPSIMOM M IJIOCKOCTH; ITEPIEHIUKYJIAD, HAKJIOHHA, ITPOEKITNs HAKJIOHHOM Ha IJIOCKOCTb;
paccTosinre TOYKH JI0 IJIOCKOCTH, TEOPEMBI O MapaJsIeIbHOCTH U MEPIEeHINKY/ISIPHOCTH
IPAMOM U IIJIOCKOCTH;

3)  [epHeHJUKYJSPHOCTH  ILUIOCKOCTEHl;  TeopeMbl O  MApaJUleIbHOCTH |
HEPIICHAUKYJIIAPHOCTH IIJIOCKOCTEH; pacCTodHue OT NOpAMOR [0 HapaJsulesibHOR el
IJIOCKOCTH; PACCTOSHUE MEKJy HapasljIeJIbHBIMU IJIOCKOCTSIMH.

1. IIlpu wn3y4yeHUM B3aMMHOIO pPACIOJIOXKEHUsI MNPSAMBIX U IIJIOCKOCTEM
B IPOCTPAHCTBE IIHUPOKO WCIOJB3YIOTCA CTEPEOMETPUYECKUIl SIMUK, TeOMeTPHus
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«KJIACCHON KOMHATBI», <«IIOJIPYYHBIE» CPEJICTBA (KypHAJ, KHHATA, PY9IKa, MEJI U T.JI.),
aHaJIOIud C IJIaHUMeTpUeil.

2. llpy w3ydenwnm mHOHATUIN JAHHONW TEMbI MOYKHO TPUJIEPKUBATHCI CJIEJLYIONIEH
METOJI0JIOTUYECKOIN CXEeMBI:

1) bopMyIUPOBKa OIPEJIe/IEHUST YIUTEIEM;

2) wWUTIOCTpalUs [OHATHA Ha Mojgesn Kyba (mapaJuiesenunesna), reoMeTpHn
«KJIACCHOI KOMHATDI» |

3) jornveckuii anaan3 GOPMYJIUPOBKH OIPEIeTeHNUS;

4) ynpazkHeHHs Ha PacllO3HABAHIE TIOHSITHSI; IPUBEJIEHNE TPUMEDPOB U3 OKPYZKaroIeii
00CTaHOBKHU C COOTBETCTBYIOMIUM OOOCHOBAHUEM.

3. Ilpm wm3ydenmm TeopeM, BBIPAXKAIONUX [PU3HAKK IapaJIeIbHOCTH WJIN
MEPHEHUKYISIPHOCTH MPAMBIX U IJIOCKOCTEM, I1eJIecO00pa3HO MPUIEPKUBATHCHA TAKOI
MEeTOJINYECKOMN CXEeMBbI:

1) MoTHBaIMsI U3yYEHUs IPU3HAKA;

2) pacKpbITHE COJEPIKAHUS TEOPEMbI HA CTEPEOMETPUYECKOM SIIIUKE, HA PEATbHBIX
00beKTaX;

3) dbopMyIMpOBKa IPU3HAKA;

4) coobIIeHnEe NJIen JJOKAa3aTeIhCTBa, COBMECTHOE COCTAB/IEHHUE TIJIAHA JIOKA3aTE/IbCTBA;

5) odopMIIeHHE JTOKA3ATENIBCTBA B COOTBETCTBUY C IIPUHATHIME TPEOOBAHUSIMU;

6) moka3 IPUMEHUMOCTH TIPU3HAKA Ha [IPOCTeiIeii Moieu;

7) 3aKpeIIeHre [P PEIIeHNN 3a/1aH.

[Ipn wusyvyeHunm cCTepeoOMETpUH OJIHUM W3 BaXKHEUIUX sBJIAETCd BOIPOC 0D
N300paKeHUM IIPOCTPAHCTBEHHBIX (UTypP Ha MJIOCKOCTH. Ero cjoXKHOCTH
3aKJIIOYaeTCs B TOM, 4YTO IJIOCKHE W300pajkKeHWsl He MOTYyT B IIOJHONH Mepe JaThb
IpeJICTaBIeHe 000 BCEX OCOOEHHOCTSIX IPOCTPAHCTBEHHBLIX duryp. Peub wnimer o
[IOCTPOEHNN TaKUX M300parKeHuii, KOTopblie Obl OTOOparka/il CBONCTBA OPUTHHAJA U
JlaBaJIl BO3MOYKHOCTD JIOCTATOYHO IIPOCTO, HAIVISTHO U ITOJIHO O3HAKOMUTHLCS C HUM.
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Criocob moctpoennsi n3obpazkenusi (UIYPbl TOJCKA3BIBAIOT HAM TEHH, KOTOPbIE
aJIaloT OT ee MPOCTpaHCTBeHHOM Mojesm. [Ipu 3ToM Bo3MOXKHBI /iBa cirydasd. B nepBom
U3 HUX JIy9U UCXOJST U3 TOUETHOrO MCTOYHUKA cBeTa (TaMIibl, hoHapsI), PA3MEIEeHHOro
BOTM3M MOJIe/In. DTOW CHTYallud OTBEYaeT IEeHTPaJibHOe IpoeKTupoBanue. llo
ero 3akoHaMm dopmupyercs Hu300parkeHne MpeIMeTOB Ha ceTdaTke raza. OgHako
IIEHTPAJIbHOE IIPOEKTUPOBAHMUE MCKaxKaeT OJHO U3 OCHOBHBIX OTHOIIEHHII TreoMeTpuu
— HapaJsuleJIbHOCTh (HAIPUMED, HAM KAayKeTCsl, 9TO MapaJLIe/bHbIE KEeJIe3HOIOPOKHBIE
IyTH CJMBAIOTCS Ha ropuszonTe). Kpome Toro, cozmanne Takoro n300pazkeHus sBJISeTCsI
JIOCTATOYHO CJIOZKHBIM JIEJIOM.

Hpyroii crocob wm300pazkeHus MPOCTPAHCTBEHHBIX (UTYP CBA3aH C OCBEHNIEHUEM
MoOJe/In ITapaJiJIeJIbHBIMA JIyYaMU. TaKI/H\H/I, HallpuMep, MOXKHO CYHNTAThb COJJIHEYHBLIE
syau. COOTBETCTBYIONINIT METOJT N300parKeHNsT HA3bIBAETCd METOZ0OM MapaJljieJIbHOTO
npoekTupoBanus. OH B JIOCTATOYHON CTEIIEHU YIOBJIETBOPIET YIIOMSHYTHIM YCIOBUSIM.
Meto/1 tapaJiieibHOrO MPOEKTUPOBAHUS MUPOKO UCIIO/IL3YeTCs HEe TOJIHKO B T€OMETPUH,
HO u B uyepuenun. IIpoekist — oT JlaTuHCKOIO projection — Opocanue BIepe.

Nrak, ecsim 3aj1aHbl IJIOCKOCTH (v U IpsiMas &, IepeceKalonas ee, TO JJis KazKIou
TOYKHU IIPOCTPAHCTBA CYIIECTBYET ee IIapaJiiesibHasl IMPOEKIs Ha IJIOCKOCTbh (v IIpH
IIPOEKTUPOBAHNN TAPAJIIETBHO MPIMOil a. DTa MPOEKINs OIPEE/IsIeTCs OJHO3HATHO,
MIOCKOJIbKY dYepe3 JIaHHyI0 TOYKYy, He JIe)Kalllylo Ha JAaHHOW WPAMOMN, MTPOXOIUT
€/INHCTBEHHAs IpsaMas, napaJuiesbHas JaHHoi. [lj1ockocTh v HAa3bIBaETCs IMJIOCKOCTHIO
npoeknuii. [lpn 3amene npamoii a Ha TPOU3BOJBHYIO HapaslIejbHYIO0 €fl MpaMYIO
MPOEKINA TOYEK IPOCTPAHCTBA HE MEHSIOTCA. IJTO BBITEKACT W3 TPAH3UTUBHOCTH
OTHOIICHUS TAPAJICJIBHOCTA MpAMBIX. [loaTOMy TOBOpAT, 4TO TpAMasg a OIpPEIessieT
HaIpaBJIeHWe ITPOEKTUPOBaHus. Bce mpsaMmble, mapaJulesibHbIE MPIMOIl a, ONPEeJIEssoT
OJIHO W TO K& HallpaBJIeHWe POEKTHUPOBAHUS W BMeCTe C IMPAMOil & Ha3BIBAIOTCH
IPOEKTUPYIONUMI TPAMbIMU. Ec/im cripoeKTupyeM Ha IJI0CKOCTh BCE TOYKH HEKOTOPOIA
npoctpancTBennoit purypst F, To mosyunm dburypy F; B miockoctu mpoekiimii.
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ITapannenpHoii mpoekinueili ¢urypbl HaszbBaercss GUIypa, COCTABICHHAS U3
napaJiIeIbHBIX TTPOEKITUI BCeX TOYEK JTAHHON (PUTYDHL.

JloroBopuMcst B jJaJibHEIIIEM 000O3HAYATH IJIOCKOCTh MPOEKIN Yepe3 «, MPAMYIO,
33JIAI0IYI0 HallpaBJICHUE IIPOCKTUPOBAHUS, Yepe3 a, & IIPOEKIIUI0 TOYKHU, IPAMONA U T.II.
— TOIi yKe OYKBOIl, YTO U JAaHHYIO (PUTYDPY, HO C HHIEKCOM.

J1st ocTpoenus napasiieIbHbIX TPOEKInii (hUTyp U BOCCTAHOBJICHUS 110 HUM CBOMICTB
duryp cieryer 3HaTh CBONUCTBA MapaJsIeIbHOINO MPOEKTUPOBAHUS .

Teopema 1 (cBoiicTBO mapaJsuIeIbHO# TPOEKIUN PSIMO U OTPE3KA).

[TapaJiienbHOl HpoeKImeil IPsSIMOil SIBJISeTCs MpsiMasi, a IIPOeKIneil OTpe3Ka —
OTPE30K.

Teopema 2 (CBOHCTBO MPOEKIHN MAPAJIIEIBHBIX PSIMBIX).

[Ipoeknuu mapaJjiiebHbIX TPAMbBIX — [TapaJIeIbHbl WK COBIIAJIAIOT.

Teopema 3. OTHomIEHNE JIJIMH TTPOEKIINI TBYX OTPE3KOB, JIEXKAIINX Ha OHON MPSIMOIt
AW Ha MTapPaJIEJIbHBIX IPAMBIX, PABHO OTHOIIEHUIO JIJIMH 3TUX OTPE3KOB.

Teopema 4 (cBoiicTBa mapasueIbHBIX TPOEKITH IIIOCKUX (DUTYD).

1. ITpoexkiueit yriia gBjsieTcst yroJi.

2. IIpoeknueit TpeyroJbHUKa SIBISIETCS TPEYTOJHHUK.

3. IIpoekrtueil mapaJeorpaMmMa sBISETCS MapaJjlaeorPaMM.

4. IIpoekiueit Tpamnenuu siBjageTcs TPATCIus.

5. IIpoekmueii n-yrobHUKA SABJISETCS N-YTOJTbHUK.

N306parkenne puryp B cTepeoMeTpun

N3z06pazkenneM TPOCTPAHCTBEHHOW (UIypbl Ha3bIBaeTcd (uUrypa, IMMojgo0Hasd
apaJiIeIbHON TTPOEKITUN JAHHON (PUTYPBI Ha HEKOTOPYIO ILJIOCKOCTD.

TpeboBaHus K N300parKeHUSIM:

1) m3o6parkeHne JOMKHO OBITH MPABUIBHBIM, TO €CTh YIOBIETBOPATH OIPE/ICICHHBIM
IIpaBUJIaM;

2) uzobparkeHue JOJXKHO OBITh HATJISITHBIM;
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3) uzobparkeHue JOJXKHO OBITH IIPOCTBIM JIJIs BBITOJIHEHUSI.

[IpaBuabHOCTE M300paKeHusi OOECTIEYUBAETCH COOJIIOJCHUEM ITPABUJI TTOCTPOEHUA
napaJjielbHbIX — Tpoekiuit. Harnganocts m  npocrora  obecriedmBaiOTCs  BBIOOPOM
HaIIpaBJIEHUs] TPOEKTUPOBAHUS, TO €CTh «yIJla 3peHus» Ha (PUIYPY U PACIOJIOKEHUEM
IJIOCKOCTHU TPOEKINH. BayKHBIM CpescTBOM ObecriedeHnsl HAIVISTHOCTA W300parKeHms
SIBJIsIeTCsT  M300pazkeHne 3J1eMeHTOB (urypbl (MejuaH, OUCCEKTPUC, CPEIHUX JIMHUIL,
JaroHajieii m T. I.), a TakyKe Tpocreiimux cedennit. [locrpoerne wuzoOparkeHmit
pa3MYHbIX  (UTYp  ABJIFIETCI  HEOTHEMJIEMOW  COCTABJIAIONICH  peleHusl  3ajad
CTEPEOMETPHH.

Yacrto npu perreHnn 3aJ1a4 HEOOXOUMO BBIIOJHUTH OINpeJeJIeHHbIe TTOCTPOEHUS Ha
n300pazkeHnn (IMPOBECTH MEJMAHY, YKa3aTh IEHTP BIMCAHHOW OKPYKHOCTHU, HOCTPOUTH
CeYeHHe U T. II.). DTU MOCTPOEHUsI OOBITHO BBITIOJIHSAIOTCS 110 CBONCTBAM HMapaJslIeIbHOTO
IPOEKTUPOBAHUS.
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Jlekiusa 8. lleprieHAUKYJISIPHOCTh NPAMBIX B IIPOCTPAHCTBE,
HEePHEHUKYJISIPHOCTb IPAMOM M IIJIOCKOCTH, JBYI'DAHHBIA YIroJi, yroJ
MeXKAy IJIOCKOCTAMM, MePIEeHIUKYJIIPHOCTh ABYX IJIOCKOCTEMR

W3 nporpamMmmsbr:
10 kJsacc

IIEPIIEHIUKYJIAPHOCTbD IIPSIMBIX 1 IIJIOCKOCTEMN (23 u)

Onpenenenue IIPSIMOIA, [epIeH UK YJIAPHOI ILJIOCKOCTH. [Ipuznax

MIEPIIEHIUKY/IAPHOCTH  MPsIMONl W TJIOCKOCTU. Teopema O JIByX IapaJjijiebHBIX
NPSIMBIX, OJIHA U3 KOTOPBIX IEPIICH/IUKY/IApHA ILJIOCKOCTH. TeopeMa O JIBYX IPSAMBIX,
MEePHEHTUKYISPHBIX TIJIOCKOCTH.

[lepienukysisp 1 HaK/JIOHHad. TeopeMbl O JJIMHAX MEPIIEHINKY/Ispa, HAKJIOHHBIX U
MIPOEKITNI ITUX HAKJTOHHBIX.

Teopema o Tpex mneprenukKyasipax. Paccrognme Mmexry durypamu. Paccrosinme
OT TOYKH JIO IJIOCKOCTH. Paccrosinne MeKly HapaJsiebHBIMUA MPAMONW U IJIOCKOCTBIO.
Paccrosinne Mexx 1y nmapaJiieTbHbIMU TIJIOCKOCTSIMU.

Ompenenenne yria MeXIy HPsSMON W ILJIOCKOCTBIO. JIByrpanubiit yrosi. JIuneitubrit
yroJi JBYTPaHHOrO yryia. Mepa JIBYyrpaHHOTO yrja. YTOJ MeEXKJy IIJIOCKOCTSIMU.
Omnpejiesieare  MEPHEHIUKYIIPHBIX — IUIOCKocTed.  [lpu3Hak — mepreH Ky IapHOCTH
mwiockocreit. ObpartHas Teopema. TeopeMbl O CBsI3M MeXKJy [Mapa/UIeJbHOCTBIO U
MIEPIIEH UK YJISPHOCTHIO MPAMBIX U TIJIOCKOCTENA.

CroiicTBa MEPHEHUKY/ISIPHBIX MPSIMBIX U ILJIOCKOCTEH.

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

CrpaHuya 140 unz 187|

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




OcHoBHBIE TpEOOBaHUST
K pe3yJbTaTaM y4eOHOIl NesITeJIbHOCTU ydJalnuXcs

Vuawuecs dorsrcrol:

3HaTh W TIPABUJILHO WCIIOJIL30BATh OIPEJICIICHAA: NEPIEHINKYJIAPHBIE IIPAMBIE,
NEPUEHIUKYIAPHbIE  NpgMad ©W  IUIOCKOCTb,  IEPHEHAUKYJAdpHbIE  ILJIOCKOCTH;
HEPIEHAUKYJIAD K I[JIOCKOCTH, HAKJIOHHAad K IIJIOCKOCTH, PACCTOAHUE MEXKILY
ITapaJIeJIbHBIMU IIPAMBIMHA; PACCTOAHUE ME2KIY ITapaJljie/IbHbIMA HpHMOfI 1 IIJIOCKOCTBIO,
paccrodHue MexKJ1y apaJlIe/IbHbIMU IIJIOCKOCTAMM; ABYI'PAHHBIA yIroJi, JUHEHHBIA yroJl
ABYT'PAHHOI'O yIJla, YIoJl MEXKAY IIJIOCKOCTAMU;

3HAMD:

® I[IDU3HAKHU: TEPHEHJIUKYJIAPHOCTA TPAMOA U ILJIOCKOCTU, NEPHEHIUKYIAPHOCTHA
IIJIOCKOCTEN;

® CBOICTBAa: HEPICHIUKYIAPHBIX IIPAMBIX, [IePIEHANKYIIAPHBIX IPAMON U IIJIOCKOCTH,
HEPIICH UK YJIAPHBIX IIJIOCKOCTEH;

® TEOpPEMY O TpeX NEPIEHINKYIIAPaX;

YMEMD:

® HAXOJIUTh PACCTOAHUE MEXKJTY: IBYMd IapaslleJbHbIMUA IIPAMBIMU, IapaJLIeJIbHbBIMA
HpHMOfI " IIJIOCKOCTLBIO, ITapaJlJIeJIbHBIMU IIJIOCKOCTAMM;

® HAXOJUTH YILOJ MEXKAY: IABYMH IPAMBIMU, IIPAMOA M IIJIOCKOCTBIO, ABYMdA
IIJIOCKOCTSAMU;

® pemaTh 33Ja91, B TOM YHCJIE Ha JIOKa3aTEJIbCTBO.

JIBe mpsiMble B IPOCTPAHCTBE HA3BIBAIOTCA IE€PIEHANKYJISAPHBIMU, €CJIA Yo
ME2KJly HUMU PaBeH 90°. [lepnienauKygpHbIE TPAMBIE MOTYT TIEPECEKATHCT U MOTYT OBITDH
CKPpEHuBaOIIMMUCA.

[Ipsimasi Ha3BIBaeTCA MEPIEHIUKYJISTPHOM K IIJIOCKOCTH, €CJIM OHA TIEPIEHIUKYITIPHA
K JIFOOOI IIPSIMOi, JIeKalleil B 9TOi IJI0OCKOCTH.
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JlemMa o nepneHIUKYJIAPHOCTH JIBYX IMapaJlIebHBIX MPAMBIX K TPETbell MPSMOIL.
Ecim oqna u3 IByX mapaJijielbHbIX MPsIMbBIX MEPIEHIUKY/IsPHA K TPEThell MpsMOil, TO 1
Apyragd npgMag HepleHIuKYIdpHa K 9TOU IIPAMONA.

/

Hawno: a || b,a L c

Hokazats: b L ¢

JlokazaTeabCTBO:

Yepes Touky M mpocTpaHCcTBa, He JIEKAIIYI0 Ha JAHHBIX MPSMBIX, ITPOBEIEM IIPIMbIe
MA u MC, napajiesbHble COOTBETCTBEHHO IPAMBIM a 1 ¢. Tak Kak a L ¢, To ZAMC=90°.

Tak kak b || a, a a || MA, To b || MA.

Wrak, npssmbie b u ¢ mapajesbHbl cooTBeTcTBeHHO pssMbiM MA u MC, yrom mexmy
muvu pasen 90°, T.e. b || MA, ¢ || MC, yron mexxiy MA u MC pasen 90°.

DTo 03HAYAET, YTO YroJI MeK Iy IpaAMBIME b 1 ¢ Takxke pased 90°, To ectb b L c.

Teopema o mnpsaMoOil TEPHEHJIUKYIAPHONH K IIJIOCKOCTH. epe3 JIOOYIO TOYKY
[IPOCTPAHCTBA IPOXOIUT ILJIOCKOCTH, IIEPIEHINKYJIApHAsA K JaHHOM IIPIMOIA.

Teopema. Enu npe npsiMble meprieHInKyJIpHbI IJIOCKOCTH, TO OHU ITapaJLIe/IbHbI.

P

.4
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Hanmo: a 1L o, b L «

okazats, 1o a || b

JlokazaTe/ibCTBO:

Yepes kakyto-Hubyap Touky M mpgamoit b mposesem mnpamyio by, mnapaJiieabHyIo
IpAMOI a.

M € b, M € by, by || a. ITo npenpimymeit Teopeme by L a.

Jokaxkem, uTo nipsiMas by coBrajiaeT ¢ mpamoit b. Tem cambim Oyjem J0Ka3aHO, YTO
a || b. Homycrum, uro npsimbie by u b we coBnasator. Torga B mockoctu [, cojepKaieii
npsiMbie b 1 by, gepe3 Touky M mpoxomdT jaBe HpsMble, MMEePIEHIUKYIAPHbIE K ITPAMO
¢, 0 KOTOPOil mepecekaioTcs miockocTu « u 3. Ho 970 HEBO3MOXKHO, CjedoBaTeIbHO,
al|lb,re.b€f, b €, anf=c (aeBo3moxuo)— a || b

Ilpn3Hak nepHneHANKYJSIPHOCTH IIPSIMOM U IIJIOCKOCTH. Ecim mpsmas
MEPIEHIUKY/ISIPHA K JBYM IT€PECEKAIOIIIMCS TIPSIMbBIM, JIEXKAIUM B OJIHOHM ILJIOCKOCTH,
TO OHA TEPHEHIUKYIIPHA K 9TON IIJIOCKOCTH.

Teopewma. Yepes 106y10 TOUKY TPOCTPAHCTBA ITPOXOIUT MIpsiMast, EPIEH UK YA PHAT
K JIAHHON IJIOCKOCTHU, ¥ IIPUTOM TOJIHKO OJIHA.

M

Pic. 1.
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Joxasamenrvcmso.

[Iycrs mama maockocts o 1 Touka M (em. puc. 1). Hyku0 J0Ka3aTh, 9T0 Ye€pe3 TOUKY
M npoxo/iuT eIMHCTBEHHAs MpsMasg C, MePIeHIUKY/IsApHas IIJIOCKOCTH (.

[IpoBesem mpsimyto a B 1wtockoctu « (cM. puc. 2). CoracHO JOKa3aHHOMY BBbIIIle
YTBEP:K/IEHNIO, 4Yepe3 TOuKy M MOXKHO TpPOBECTH IJIOCKOCTH 7Y TEePIHeHIUKYISPHYIO
upsmoit a. [lyctb npsamas b — juHUS 11epecevenns MI0CKOCTel o 1 7.

Puc. 2.

B mnockoctu v 4epe3 Touky M mpoBejieM HPAMYIO €, NEPIEHIUKYISIPHYIO TPAMOIA
b. Ilpsmas ¢ meprenauKyasipara b 10 MOCTPOEHUIO, IpsiMast ¢ HMEePICHANKY/IsApHA a (Tak
KaK IpgaMmagd a IepHeHJUKYIdApPHa IJIOCKOCTHA 7y, & 3Ha4YUT, U IPsAMON ¢, jexkalleidl B
miockoctu y). Ilomydaem, 4uro mpsiMasi ¢ HEepHEHUKY/ISPHA JBYM IEPECEKAIOIIUMCS
NPSIMBIM W3 IIJIOCKOCTH (v. 3HAYUT, [0 NPU3HAKY IMEePIeHIUKYIIPHOCTA TPSAMON 1
IJIOCKOCTH, IMPsiMasi C MEPIEHINKY/IsIpHa IIOCKOCTH «v. J/loKaxkeM, 4TO Takas MpsiMas C
eauHcTBeHHad. [IpeimookuM, 910 CyIecTByeT npaMas ¢1, IPOXOdInas dYepe3 TouKy M
U IepHeHInKyagpHas IockocTu «. [losydaem, 9T0 npsiMble ¢ U €1 HEPIEHIUKYJ/ISIPHbI
IJIOCKOCTHU (v. 3HAYUT, IPsIMbIE C U €| IMapaJuie/ibibl. Ho 1o moctpoenuio mnpsmbie ¢ U ¢
nepecekatorcs B Touke M. [lomyauau nporuBopeune. 3Ha4UT, CyIMECTBYET €IMHCTBEHHA
NpsiMasl, MPOXOJdIias dYepe3 TOUKy M M neprneHauKyadgpHas ILJIOCKOCTH «, YTO WU
TPebOBAJIOCH J0KA3aTh.

3amevyaHus.

1. Yepe3 /m00y10 TOUKY IPOCTPAHCTBA MPOXOIUT ILJIOCKOCTD, MEPIEHINKYJIspHAT K
JAaHHOW IPAMON, M IIPUTOM €IUHCTBEHHASL.

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

Crpannya 144 n3 187|

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




2. Yepes so0y10 TOUYKY IHIPOCTPAHCTBA IPOXOJAUT IpsiMas, HEPHEeHINKYASIpHAsS K
JAaHHOH IJIOCKOCTU, U IIPUTOM TOJILKO OJHA.

3. Ecim 1Be mtockocTH neprieHInKy/IspHBL K TIPAMOil, TO OHU TapaJLIeIbHbI.

Onpenenenune. JIByrpanHbIM yIJIOM Ha3blBaeTcsd (urypa, oOpasoBaHHAS IBYMSsI
MTOJTY TIJTOCKOCTSIMU, He TIPUHA/JIEZKAIIIMMU OJTHOM TIJIOCKOCTH, U UX OOIIEH TTPSAMOit (pe6po).

Piic. 3

Pacemorpum siBe nostymiiockoeru o u 3 (puc. 3). Ux obmast rpanuna — 1. YkasanHas
durypa HasblBaeTCs JABYIPaHHBIM yIJIOM. /IBe Iepecekaromiuecs IJIOCKOCTA O0pPa3yioT
YeThIpe JBYTI'PAHHBIX yIJIa ¢ OOIMIIM PedpoM.

JIByrpaHHBIil yroja wum3MepsieTcss cBouM JimHeHHbIM yryioMm. Ha obmiem pebpe 1
JIBYyTPAHHOIO YIJIa BBIOEpPEM IIPOM3BOJIBHYIO TOUKY. B mosymiaockocTssX « u [ u3 3TOif
TOYKHU TIPOBEJIEM MEePHeHIUKYIApPbl & U b K mpsMoit | u mogyamM JIMHEHHBINH yroJr
JIBYI'PDAHHOT'O YTJIA.

[Ipsmble a u b 06pas3yioT "eTwIpe yria, paBHbIX ¢, 180V - ¢, ¢, 180V - ¢. Yriiom Mex Iy
PSIMBIMU HA3bIBAETCsT HAMMEHDIIHII 13 9TUX YIJIOB.

Omnpenenenne. /IBe mepecekarommecs: JIOCKOCTH HA3BIBAIOTCS IEPIEHINKYISTPHBIMA
(B3aMMHO TIepIIeHINKY/IAPHBIMHE ), €C/Iu yroJ1 MexK 1y Humu pasen 90°.
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Puc. 4

Ha pebpe | BoiOpana mnpoussosbHas tTouka M (puc. 4). Ilpoemem jBe
nepreHuKy/asipabie mpsimbie MA = a u MB = b x pebpy | B tockocTu o 1 B 1j1ockocTu [3
coorBercTBeHHO. [lomyammm yronm AMB. ¥Yron AMB — s1o snHeiHbIi yroJ1 AByrpaHHOTO
yraa. Ecm yron AMB pasen 90°, To m1ockocTs o 1 3 Ha3bIBAIOTCH HEePHEHUKYIAPHBIMA.

[Ipsamas b nepnenukyagpHa npsamoii 1 mo nocrpoennto. [Ipsamas b nepnenaukynapHa
HPSAMOiT a, TaK KaK yros Mexkay miockoctamu o u 3 pasen 90°. Tlomywaen, aTo npsamas
b meprieHIUKYJISIpHA JIBYM IEPECEKAIOMUMCH MPAMBIM & U | M3 IJIOCKOCTH <. 3HAYUT,
npsMas b rmeprienIuKyJisipia IIOCKOCTH (.

AHAIOrHIHO MOXKHO J0Ka3aTb, 9TO MpsMasi a I[EePIeHIUKYJIsIpHa ILJIOCKOCTH [3.
[Ipamas a nepnenuky/sipaa mpamoit 1 mo mocrpoenuio. IIpamas a rnepreHuKyIgpHa
npaMoii b, Tak Kax yros Mexy mockoctamu o u 3 pasen 90°. Ilomyuaem, aTo npsmast
a IMepIeHINKYJIspHA JBYM IepeceKarommuMes npaMbiM b u | u3 mirockoctun (. 3HaduT,

psMas a HePHeHIUKY/IIPHA IIJI0CKOCTH (3.
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Teopema (mpu3HaK NEPIEHAUKYISIPHOCTH ABYX ILIOCKOcTeilt): Ecmu onxa u3
JBYX ILIOCKOCTEH MPOXOAUT depe3 IPsAMYI0, MePIEeHINKYIIPHYIO K JAPYroii IJIOCKOCTH, TO
TaKue IJIOCKOCTU MEePIIEHIUKYISIPHBI.

B
c
4 )
B
o
Puc. 5
Hamo:
BA 1 5, BA C a.
Jokazarh:
alp
JlokazaTeabCTBO.

[TIycrs mnockoctu v u 3 nepecekarores 1o mpsivoii AC (puc. 5). Yrobbl 1oKa3aTh, 9T0
IIJIOCKOCTH B3aMMHO ITE€PIEHTUKYJISIPHBI, Hy?KHO ITIOCTPOUTD JIMHEWHBIN YTOJI MEXK/Ty HUMA
U IOKa3aTh, 9TO 3TOT yros pasex 90°.

[Ipssmasi AB meprieH UKy IsipHa 110 YCJIOBUIO ILIOCKOCTH 3, a 3Ha4dnT, u mpsimoit AC,
JIeyKareil B miockocTu f3.

[Iposemem npsimyto AD mneprnengukyaspao npsimoit AC B mrockoctn 5. Torma BAD
—JIMHEHHBII yIoJI ABYI'PAHHOT'O yIJIA.

[Ipsmas AB nepnenaukyssipaa tiockoctu [, a 3HaqduT, u upsamoit AD, jexareit
B 1IocKocTH (3. 3HaumT, jguneitnbii yron BAD pasen 90°. 3mauut, miockoeru o u f3
HMEPIEHIUKY/ISPHBI, 9TO U TPEOOBAIOCH JTOKA3ATh.
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Caencrsue. IlnockocTs, nepreHuKyIgpHas K IPIMO, 10 KOTOPO IepeceKaioTcs
JIBE JIaHHbBIC TUIOCKOCTH, HEPIEHINKY/ISPHA K KayKI0i U3 9TUX MI0CKocTed (puc. 6). ®
Hamno:
W5 =0y 1]
JlokazaTh:
ylo, v18.

‘ Hauano |

‘ CopepxaHue |
JokazaTeabCcTBO. \ < H > |
[Ipamasa | mnepnenaukynagpHa IJIOCKOCTH 7, a IUIOCKOCTh « IIPOXOJIUT dYepe3 ‘ « ” Y |

npsaMyio 1. 3HaUNT, 0 MPU3HAKY MEPHEHIUKY/ISIPHOCTH ILIOCKOCTEH, TJIOCKOCTH (v U Y
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Onpenenenue. IlBe IepeceKaonecd IIJIOCKOCTH Ha3bIBAIOTCA
HepHeHIUKYIAPHLIME, €CIH yToa MexK 1y Humu pasen 90°.
Onpepenenne. [110ckocTn nEepHeH IMKY/ISIPHBI, €CJIN JIBYTPAHHBINA YTOJI MEXKTy HUMU

pasen 90°.

Kpurepunii MePHeHUKYITPHOCTHI IJIOCKOCTENA. ze ILJIOCKOCTHU
NEPHEHIUKY/ISIPHBI  TOIJIa U TOJBLKO TOIJa, KOIJa OJHa W3 HHUX I[POXOJUT dYepes
MEPUEHINKYIAP K APYTOi IJIOCKOCTH.

Teopema o TpEx mepneHIUKYJISIPAX

Teopema. Eciu npsmvast, mpoBeéHHasd Ha IJIOCKOCTH Yepe3 OCHOBaHME HAKJIOHHOIA,
MEPIEHIUKY/ISIPHA €€ MPOEKINH, TO OHA MEPIEHIUKY/IIPHA U CaMOil HAKJIOHHO

JlokazaTeabCTBO.

Orpesok AB — mepnengukynsp K miockoctu 7, AC — HakJOHHasi, m — mpsMasi,
HpoBeJieHHast B IIockocTu 7 4epe3 Touky C meprenjukyisipuo K npoeknun CB
nakjionHoi. Jlokaxkem, aro m L AC.
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Pacemorpum mmockocts ACB. Tlpsimasi m nepreHiuKyJisipHa K 9TON IIJIOCKOCTH, TaK
KaK OHa IEepIIeHINKYJ/IspHA K JBYM mepecekatomumcs mpsaMbiM AB u BC, nmexamum B
wrockocTt ACB (m L BC mo yenosuro u m L AB, rak kak AB L 7). Orcioza ciefyer, 9ro
npsiMast M IMepHIeHInKyIsipHa K JI000it npsmoit, jiexkarreit B mtockoctu ABC, B wactHOCTH
m | AC. Teopema nokazaHa.

IIpumep 1. B upsmoyromsaom mapasuienenunene ABCDA;B;CiD; (em. puc.)
bokoBas rpanb DD;C,C — xkBagpar, DC pasuo 4 cm, BD; pasuo 6 cm. Haiigure BC
n jgokazkure, 9ro miockoctu BCD; u DCB; B3auMHO mepreHInKyaspHbI.

Ci

Crauana wHaiimem BC. Bocmoab3yemcss TemM  CBOWCTBOM — IPSIMOYTOJIBHOIO
mapaJuieseluinesa, 9To0 KBaJpaT ero JUarOHAJIH PaBeH CyMMe KBaJIPaTOB TPEX €ro
U3MEPEHUN.

Torma muaronanss BD, B kBajgpare pasua AD B kBajpare moc DD, B KBaipare 1mioc
DC B kBajgpare. BD; — uzBectro u3 ycuosusi, DD; u DC — croponbl KBajipata u TOXKe
M3BECTHBI U3 YCJIOBHUsI, TOIIA OTCIOAA MBI MOXKEM BBIpasuThb peopo AD, kKoTopoe pedpy
BC. Orciona maxomum, aro BC paBHO 2 canTmMeTpam.

Jnst  mokaszarenbcTBa —HepneHanKyaspHocTn  1tockocreit  BCD; mw DC{B;
BOCIIOJIB3YEMCS MTPU3HAKOM MEPIeHIUKYISPHOCTA TJIOCKOCTEH. DTOT TPU3HAK 3BYUUT
CTACYIONIUM 00pa3oM: €eCIu OJHa W3 JBYX ILIOCKOCTEH ITPOXOIUT dYepe3 MPsSMYIO,
HEPIEHIUKY/IAPHYIO K JAPYTO#l MJI0CKOCTH, TO TaKKe IJIOCKOCTH IePIeH UK YIAPHBI.

3amerum, 9TO ILJIOCKOCTD BCD, MIPOXOJIAT Jepes IUATOHAJD
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rpaau DD,C;C — CD;. Dta amaronanb meprneHaukyagpHa mockoctu DCiB; B
COOTBETCTBUM C MPHU3HAKOM IEPIEHINKYISIPHOCTHA MPAMOR 1 ILIOCKoCcTH, TakK Kak CDq
MePIEeHINKY/IsIpHA BTOPOil jauaroHann kBajpara — C;D um meprnenmukyisipa peopy
npsiMoyroJibHOro napaJsueernumesa CyBy. Yro n TpeboBasoch j1oKa3aTh.

MeTO,ZI;I/IKa N3y4vdeHusd MeprieHANKYJAAPHOCTHA IIPAMbBbIX U ILJIOCKOCTEIA.

Bcio a1y TeMy MOXKHO yCJIOBHO pas3Jie/IUTh Ha TPHU JaCTH:

1) mepreHuKyIsIPHOCTD TPSMbIX B IPOCTPAHCTBE;

2) HepIeHKY/ISPHOCTh MPSIMOii U MIJIOCKOCTH;

3) HepIeHINKYIAPHOCTD IIJIOCKOCTEN.

[To kazk10if W3 TUX YacTell MPOBOAUTCA yUIET 3HAHUI yUaIUXCs: CaMOCTOSITETbHBIE
paboThl, KOHTPOJIbHBIE PAOOTHI, OIIPOC YUAIIUXCSA Ha YPOKE H JIP.

B mporiecce msyuenns KarxkIoil M3 yKa3aHHBIX dacTeil cjeayeT HCXOANTb W3 OOIIei
CXeMBbl B3aMMHOI'O PACIIOJIOXKEHHSI IMPSIMBIX U ILJIOCKOCTEH B IIPOCTPAHCTBE, C KOTOPOIt
yYaInecs: TO3HAKOMUJIUCH B Hada e Kypca CTEPEOMETPHH [TPU U3y I€HUN TTaPAJLIeIbHOCTH
B IPOCTPAHCTBE. DTO JAET BO3MOXKHOCTH CJIydail MepPHeHIUKYISIPHOCTH TPAMBIX U
IJIOCKOCTEl B IPOCTPAHCTBE BIHUCATH B ODOIILYI0 CXEMY B3aUMHOTO PACIIOJIOKEHM
IPSIMBIX M IJIOCKOCTEH B IIPOCTPAHCTBE, CBA3aTh MEPHEHIUKYIIPHOCTh B IIPOCTPAHCTBE
¢ aKCHOMAaTHUKOI CTepeoMeTPHH, IJIAHOMEPHO OCYIIECTBJIATH IOBTOPEHUE P U3y YEeHUN
HOBOI'O MaTepHaJa.

[Ipn ee n3yvueHnn ocoboe BHUMAHME CJIeAYeT YIeINTh PENeHNIO 3a/1aT; B 3a/1a9aX HAJI0
HCII0JIb30BaTh MHOTOI'PAHHUKN — MIPU3MBbI U IIHPAMUJIBI — C TEIbIO TOATOTOBKH YIaIiXCs
K U3YYEHUIO COOTBETCTBYIOIIErO pasjiena B Kypce crepeoMerpun X1 Kiacca.

OcHoOBHasI TeJIb: COODIINTH YYAIIMMCA OCHOBHBIE (DaKThbl 00 OIHOM Hu3 HamboJee
BasKHBIX OTHOIIEHMI MEXKJIy HPAMBIMUA U ILIOCKOCTSMH — IE€PIIEHINKY/IsIPHOCTH; BBECTH
MMOHATHUE YTJIOB MEXKIy MPSIMBIMU U TLJIOCKOCTSIMU, MEXKTY ILJTOCKOCTSIM.
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IleprieH UKy PHOCTH OPSAMBIX B IIPOCTPAHCTBE

DTOT pa3jiesl paccMaTpPUBAETCS KaK IOBTOpeHme mpoiienHoro panee. [loBropenune
HY?KHO BECTH 110 CJIEJYIOIIEMY IIJIaHY:

- OlIpeJie/ieHne B3aUMHO TePIEH/IUKYJIAPHBIX MPIMBIX:

- IIepeceKalouecd U CKPeIuBaloecs B3aUMHO IIePIeH IMKYJIAPHbIE IIPAMBIE;

- WUIIOCTpallUg MUX Ha  MOJeJAX MHOIOIDAHHMKOB M B OKpy2Kalolei
JefCTBUTE/IbHOCTH.

[Ipyu moOBTOpeHMM  BaXKHO  MOJYEPKHYTH, YTO B M[POCTPAHCTBE  B3aWUMHO
[IEePIIEHTUKYJ/IIPHBIE MIPSIMbIE MOT'YT HE UMETH OOIIUX TOYEK.

HepHeHILI/IKy.J'IHpHOCTL HpHMOﬁ " IIJIOCKOCTHN

N3y4enne 1ie/iecooOpa3Ho HAYATH C MIOBTOPEHUSA O B3AaUMHOM PACIIOJIOKEHUH ITPAMOIA
7 IIJIOCKOCTH B ITPOCTPAHCTBE.

Kak HeTpymHO BUIETH, NpsiMas U IJOCKOCTb IEPIEHIUKYISIPHbI TOrJa, KOIJa OHU
IIEPECEKAIOTCH.

Beraer Bompoc, B Kakom ciydae ImpsiMasi, I€peceKaroliasi ILIOCKOCTb Oyjer eit
IEePIEHINKYISIPHA.

Kak mokaspiBaeT ONIBIT, ecau MpAMas [ePHeHIUKYIIPHA IIJIOCKOCTH, TO OHA
HEePIEHINKY/IPHA JTI000# PIMOii Ha TON IIJIOCKOCTU. DTO TOJIOKEHUE ULTIOCTPUPYETCsT
HAa HALJIAIHOM T10coOuM (Ha MOJEJU [PSIMOW ITIPU3MbI, HA PUCYHKE, C [OMOIIBIO
cTepeoMeTpryIecKoro simuka). [locie sroro maercs: ompejesieHne MepHeH UKy ISPHOCTH
NpsIMOM M IJIOCKOCTU B IIPOCTPAHCTBE. BaxKHO 3aMeTUTh, YTO INEePHEHIUKYITPHOCTD
MPSIMOM U TIJIOCKOCTH CBOJUTCS K IEPIEHIUKYJISPHOCTU IPSIMBIX B IIPOCTPAHCTBE, UTO
yZK€ 3HAKOMO yYalllAMCS.

I[Ipm wsydennnm npuU3HAKA MEPIEHANKYISIPHOCTH MPIMON ¥ ILUIOCKOCTH HAJIO
103a00TUTHC U O TOM, HYTOOBI BBICBOOOJIUTH BpEMs I PeIIeHds] 3aJad  Ha
JIOKA3aTeJIbCTBO W Ha BBIYUCJEHUE, YTO BO MHOIOM OOJIerdaeT W3YYeHHe TeMbI
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«Muororpannukn» B JajbHeiineM. [I3ydenme B3amMOCBA3U TEPHEHIUKYIIPHOCTH
IPSAMOI U IIJIOCKOCTH C MapaJLIeIbHOCTHIO MIPAMBIX U IIJIOCKOCTEH! B IPOCTPAHCTBE CJIE/IyeT
CBA3aTH C MOBTOpeHneM TeMbl «llapasiebHOCTh B IPOCTPAHCTBE .

IleprieHUKYISIPHOCTH MJIOCKOCTEM

Paznen o 1meprieHiuKy/JISPHOCTH  IJIOCKOCTEl B IIPOCTPAHCTBE  II€JIECO0OPA3HO
HAYaTh C IIOBTOPEHUs O B3aMMHOM PACIOJIOXKEHUU JBYX ILIOCKOCTed. C MOMOIIBIO
PUCYHKOB, ONUpadACh Ha KWU3HEHHBIC IIPEJICTABIICHUAS YYaIlUXCA, BBIACHAETCA, YTO
JIBE TIEPIEHUKYIAPHbIE IIJIOCKOCTH SBJISIIOTCA ITEPECEKAONUMUCA. IJTO TpeboBaHme
BKJIIOYAETCd B OIPeJIeIeHUe IIePIeHINKY/IAPHBIX IIJIOCKOCTEA.

[lo amajorum c mEePHEHIUKYJIAPHOCTHIO UPAMBIX O IEPIEHIUKYIAPHOCTH JIBYX
IUIOCKOCTeH CcymadaT 1o yrioy Mexay Humu. llosTomy Bcraer mpoOsiema: d9TO TaKoe
Yol MexkIy miockocTsmu?! B perierun 310l po0/ieMbl W3JI02KEHBI PA3JINIHBIE TOUIKH
3perns. CHadaa BBOIUTCS MOHATHE JIBYTPAHHOTO yTJia, a 3aTeM Ha 3TOW OCHOBE JIaeTCs
ompejiesieHne IepPIeHINKYISPHBIX IocKocTeil. Vnm - cHadasma BBOAMTCA yros MeXKTy
IJIOCKOCTAAMU, KOTOPBI pacCcMaTpUBaeTCd KaK YIoJ MeXKJy NPAMBIMH, IIOJIYYEeHHBIMHU
IIPU [IEpecevYeHnt JIByX ILJIOCKOCTel TpeTheil IJIOCKOCTbhIO, NEPIEHIMKY/IAPHO JIMHUU UX
nepecevenns. Takoil MOIX0/ K U3yUEHUIO MTEPIICHTUKY/ISPHBIX TIJIOCKOCTEN TTO3BOJISET HA
9TOI cTaInK 00yvYeHUsT M30€KaTh BBEJICHUS HOBOI'O TIOHATHUS JIBYyI'PAHHOIO yTIJIa, KOTOPOE
JJId YIAIIUXCA ABAACTCH HEIIPOCTHIM.

B HekoTOpBIX yueOHMKAaX MOHATHE NEPIEHIUMKYISPHOCTA JIBYX IIJIOCKOCTEH BBOJIUTCS
Ha OCHOBE MOHATUA IEPIEHIUKYJIAPHOCTH ITPAMON M IUIOCKOCTH: <«/IBe TIocKocTh
Ha3bIBAIOTCS EPIEHIUKYIIPHBIME, €CJIM B KaKJI0i U3 HIUX Yepe3 JII00YI0 TOUKY ITPOXOIUT
psiMasi, IePIEeHINKYJ/IsIpHas JIPYToil IJIOCKOCTH.

Takoit TOAXOJ K OINPEJESEHNI0 TEePHeHIUKYIIPHBIX TIJIOCKOCTe  TO3BOJISET
COBEPIICHHO €CTECTBECHHO IIEPEHTH K IMYHKTY O MEPIEHIUKYAAPHOCTH IBYX IIOCKOCTEH,
HACIOJIb3ysd AaHAJIOTUIO C IEePHEHIUKYJIAPHOCTBIO NPAMOM M IJIOCKOCTH, YTO SBJAETCH,
HECOMHEHHO, BBIUTPBINTHBIM [IPU U3y YeHUH 3TOro Boripoca. OIHAKO IIPU BBEJICHUN CAMOTO
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HOHATHUS IIePIEHINKYIAPHBIX IJIOCKOCTE B 9TOM CJIydae HerKeJIaTeIbHO HCIO/Ib30BAThH
AHAJIOTHIO C BBEJICHUEM TOHATUN MEPIEeHIUKY/ISIPHBIX MPAMBIX U HEPHEHIUKYIIPHOCTH
IPAMOI 1 IIJIOCKOCTHU.

B npomecce BBeJeHus NEPIEHAMKY/ISPHBIX ILIOCKOCTEH HEOOXOIUMO MCIOIL30BAThH
HAIJIAHOCTh W3 OKpyzKaroiieil oOCTAaHOBKM, MOJEJM MHOIOTDaHHUKOB  (Kyba,
PSIMOYTOJIBHOTO MAapaJLIe/IeNUIIe]Ia, IPAMOii IIPU3MbI), CTEPEOMETPUIECKUI ATIUK.

B JAPYTHUX - CHa4daJla IIpeJABapUTE/IbHO JOKA3bIBACTCA IMPU3HAK IEPIIEHIUKYIAPHOCTH
IJIOCKOCTH, MCXOMd N3 HPEIIOJIOKEHHA, UTO TaKHe ILJIOCKOCTH CYIIECTBYIOT, a 3aTeM
[OKA3BIBACTCA KOHCTPYKTUBHO X CYIIECTBOBAHMUE.

Bo Bcex ocTanbHBIX CiIydasx CyIIeCTBOBAHUE IIEPIEHINKYIAPHBIX ILJIOCKOCTEH MOXKeT
ObITH IIOKA3aHO KOHCTPYKTUBHO Cpa3y IIOCJIe BBEICHHA OIPEICJICHUS 3TOrO MOHITHSL.

B mporecce m3ydenmst pazjesia O IMEPIEHIUKYIAPHBIX IJIOCKOCTIX C yYalllUMUCH
0TpabaTLIBAIOTCS TAKHE BOIPOCHI, KaK:

a) oIpejieieHre MePIeHINKY/IAPHbBIX [IJI0OCKOCTEN;

6) NpU3HAK MePIEHINKY/IIPHOCTH TIOCKOCTel (ero 0Ka3aTe/beTBo);

B) [OCTPOEHUE TEPIIEHUKYIISIPHBIX TLIOCKOCTEIH;

I) pelneHne 3a/a4 ¢ UCHOIb30BAHUEM OIIPEICIeHNs] U IPU3HAKA [IEPIIEH UK Y IAPHOCTH
IIJIOCKOCTEM.

9TH BOIIPOCKHI JOJIZKHBI 6bITb HEeHTpPaJIbHBIMU B IIPOIECCe KOHTPOJIA 3HAHUNI YIalInuXxcHd:

Metomuydeckas cxeMa U3y4deHUs ITPU3HAKA MEPIIEHAUKYJISIPHOCTU IIPSIMOM 1
MJIOCKOCTHU

Comeprkanue: OIpeJie/ieHIe IEepHeHINKYISIpHbIX npsambix (1. /[IBe mpsiMbre Ha
IJIOCKOCTH HA3bIBAIOTCA TEPIEHINKY/IIPHBIMEI, €CJIM IpH Iepecedenun oOpa3yor 4
NPAMBIX yTJIa; 2. /IBe mpsMble B TPOCTPAHCTBE NEPIEHNKYISPHBI IPYT JPYTY, €CJIH OHU
COOTBETCTBEHHO MapaJlieJIbHbl HEKOTOPBIM JABYM JDYTHUM IPAMBIM, JIeZKAIUM B OJIHOM
IJIOCKOCTH U TEPHEeHMKY/ISAPHBIM B Heil), OIpeJe/IeHne IEePIeHINKYISIPHBIX MPIMOil
U IJIOCKOCTH, TEPIEHJNKYJIsipa K IJIOCKOCTH(IIpsiMasi HA3bIBAETCSI MePIeH UK Y/IAPHOI
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IJIOCKOCTH, €CJIM OHA MepHeHJMKY/IgpHa JI0O0H TPsSMOi U3 STOH  IJIOCKOCTH),
paccrodHue OT TOYKU JI0 IJIOCKOCTH, HAKJIOHHON, IIPAMOYTOJIBHON IPOCKIINY HAKJIOHHOM,
MEePIEHIUKY/ISIPHBIX TIJIOCKOCTEH, TEOpPeMbl O MEPIeHIUKY/ISIPHBIX MPIMbBIX, MPU3HAK
[EPIEHINKYIAPHOCTH MPSIMON U IJIOCKOCTH (ecsin TpsiMast MepHeHInKy/IsIpHa KazK 101t
U3 JIBYX TI€PEeCceKaIONINXCs MPIMbBIX IJIOCKOCTH, TO OHA MEePHeHJIUKYIIpHa STOii
IJIOCKOCTH), TeOpeMa O CBA3M MeXKJy HapajuleJIbHOCThIO U IEePIEeHUKY/ISPHOCTHIO
NPSIMBIX ¥ IIJIOCKOCTEH B IPOCTPAHCTBE, TEOpeMa O TpeX IepIeHINKYIspax,
TeopemMa O TEPIEeHUKYISIPHBIX [IOCKOCTSX(€CTN IIOCKOCTh (3 COJEPXKUT MPIMYO a,
HEPIEHINKYIAPHYTO MJIOCKOCTH (v, TO IIJIOCKOCTH (¢ ¥ [3 TePIeHIUKYJISPHBI ).

Ompejiesiennsi, TPHUBEJEHHbIE B  9TOH  TeMe, OTHOCATCA K TE€HETUIECKUM
(KOHCTPYKTUBHBIM), [O9TOMY HPHU HUX H3YyYE€HUH WCIOJIb3YIOT METOJUIECKYIO CXEMY,
OIIPEJICJIEHHYIO /I [apaJjileJIbHOTO  1poekTupoBanusd. (CoIVIacHO —OIPEJIEICHII0 K
IJIOCKOCTHU TIPOBOJUM TIPSAMYIO, KOTOpasl IepeceKkaeT ee B HEKOTOpoit Touke A. B sToii
IJTOCKOCTHU HANIETCs MpsMast, TPOXOIAIIast depe3 TOUKY IepecevdeHus.

Ecmm »sra mnpsavas mnepneHauKy/lIsgpHa K JAHHOH NPAMON, TO ee Ha3bIBAIOT
MEPHEHUKYIAPHOI K TIocKocTH. MOYKHO 1O pHCYHKY Ky0Oa IONPOCHTH YUalliXCs
Ha3BaTh pebpa Kyba, mepreHuky/sipabie K miockoctsm AA;BB;, ABCD, D;C,CD, u
HA3BaTh IJIOCKOCTH, KOTOPBIM TeprieHuKyisapubl pedbpa C;Dq, A;Dy, BC.

B C)

Ay | 1Y

IIpn3Hak nepneHuKyJIsTPHOCTU:

Ecnin npamast, mepecekalonias MJIOCKOCTD, EPIEHIUKYIIpHa K IBYM TPAMBIM B 9TOMN
IIJIOCKOCTH, TO OHa IEPIEHUKY/IAPHA K ILJIOCKOCTH.
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Metonuydeckasi cxeMa U3y4deHUs IIPU3HAKA MEePIEHIUKYISIPHOCTU IIPSIMONA U
MJIOCKOCTU

—_

) HOJIBECTH YUAIIUXCA K IIPU3HAKY, ChOPMYIMPOBATH €T0;

) BBIIOJIHUTH PUCYHOK, KPATKYIO 3aIIUCh TEOPEMBI;

) cOOBIUTD OBILYIO WJIEI0 JOKA3ATEIbCTBA TEOPEMBI;

) BBIIOJIHUTE JIOI. [TOCTPOEHMUS;

) COOBIIUTD WJIEIO JI0KA3ATEILCTBA TEOPEMbI B H0Jiee KOHKPETHOI (hopMme;

S O = W N

) IIpUBECTU IIJIaH JOKa3aTeJJIbLCTBAa;

\]

) U3JIOKUTDH JIOKA3ATEIbCTBO;

oo

) BAKPEIUTDH JOKA3ATETHCTBO IO YACTIM;

9) BOCIIPOM3BEIEHNSI JI0KA3ATETHLCTBA TOJTHOCTHIO.

st TOro 9TOoOBI MOJBECTU yUAIIUXCA K TEOpeMe MOYKHO BOCIIOJIBL30BATbCA U JIPYTOit
MOJIE/IBIO, COCTOSINEH U3 JINCTa KapTOHA U HECKOJbKuX criull. C ee MOMOIIBIO MOKA3aTh,
9TO €CJAU OpdaMad [IEePUHEHAUKYIApPHa TOJbKO K OJJHONH NIPAMON, PACIOJIO?KEHHON B
IIOCKOCTH (¥, TO 9TOTO HE JIOCTATOYHO, YTOOBI IpsiMad a ObLjaa IepIeHIuKYIsIpHa K
IIJIOCKOCTH (.

«IlepreHIMKYIIPHOCTD TPSMBIX U IIJIOCKOCTEH» - 9TO OJIHA M3 CAMBIX CJIOXKHBIX U
TS2KEJI0-YCBaUBAEMbIX TEM IMIKOJIBHOTO Kypca. Tak Kak B Hell 3aTparmBaioTcs HE TOJIBKO
TaKWe IMOHATHAA, KaK MPAMBIE W IIJIOCKOCTH B HPOCTPAHCTBE, HO W YIJIBI MEXKJy HUMMU,
JIByTpaHHBIE VIJIbI, & TaK:Ke IepPIeHINKYJIAPHOCTH III0cKocTelr. OOBIYHO yUIaInMCs
OBbIBAET OYEHBb CJIOXKHO 3AIIOMHUTH CBOMCTBA NMEPIIEHTUKY/IAPHOCTA MEXKTy IIJIOCKOCTIMU
U TIPAMBIMU, & TaKxKe TeopeMy O Tpex IepleHaukyadpax. OaHa U3 HPUIHH STOMY,
CJIO’KHOCTh TOHMMaHudA MarepuaJja. He KakJpIii cMOXKeT IOHATH, O YeM T'OBOPHUTCS B
3TUX CBOMCTBAX U TEOPEMaX.

Jpyras mpob/ieMa 3ak/09aeTcs B IocTpoeHun deprexkeit. Kak ObLIo yxKe cKa3aHo,
B TETPajd CJIOXKHO IIOCTPOUTH IPABUILHBIN YepTexK, OTOOparkaloluii MpaBUILHYIO
KapTUHY ITOCTaBJEHHOI 33 1a4n. Beb B peasibHOI KU3HU Mbl IIPUBBIKJ/IN PEIlaTh 3a/1atu,
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OPHEHTUPYSCh HA CUTYAIMIO, UEPTEXK WJIM OOILYI0 KAPTUHY CJAOYKUBIIEHCT TPOOJIEMBI.
Kak wm3BecTHO, OnHY U3 caMbIX BaXXHBIX pOJIEl B TeOMETPUYECKHUX 3ajJadax HMeeT
geprexx. OH sB/IsieTCs TapaHTHell JaJbHEHIero mpaBuibHOIO PENIeHus MOCTaBIEHHOM
zasiaan. Obyuaronuecs cpasy NPUCTYIAIOT K MOCTPOCHUIO 00BEMHO# (DUTYPDI, HE yiIeisis
BHUMAHUs TEXHUKE BBITIOJHEHUs] YepTeka, W U3-3a STOrO JIOMYCKAIOT OIMUOKH IpH
[IOCTPOEHNN U300PaKEHUsI, B PE3Y/IbTATE Yero YCJIOXKHSIIT cebe JajbHelllnee perieHme
MHOXKECTBa 3a/1ad.

Ho B obom ciydyae, kKakasd Obl He BO3HHMKaJa IpobJieMa, IIPernoaBaTe/b
JIOJZKEH yMeTb ux periarb. OH JIOKEH MOHATHO W JIOCTYIHO OOBICHATH MaTEpPHUAJ,
[IPEJIOCTABIIATE yYEHUKAM MaKCHMAaJbHO JOCTYIHYIO MOJEIb HU3y4aeMoro IMOoHATHS. B
HallleM CJIydae MOXKHO HCII0JIb30BaTh COBPEMEHHBIE KOMIILIOTEPHBIE TEXHOJIOIUU UJIA XOTS
661 TPUOJIMKEHHY 0 MOJIesib. K npumepy, Jijis Toro, 4Tobbl H300pa3uTh IJIOCKOCTH MOYKHO
WCIOJIB30BaTh JINCT OyMaru, a Jijisi MOJIeJIN IPSMOM IOJ0i/1eT 1 OOBIKHOBEHHAs PYUYKa
nan Kapasgamn. JlocTaToqHo TPUIoKATE MUHUMYM YCHJIHI, HO PE3yIbTaT OyIeT HaMHOTO
ay4arte. HamMHOTO G0JIbIlIe YUEHNKOB MONMYT U3yYaeMbIil MaTepua.

Taxke He cTOUT 3a0BIBATH O TOM, UTO yUAIIUECHd OYE€Hb OBICTPO TEPSIOT MHTEpPec
K mpeamery. B ocobennocTtu, 3To otrHOCcHTCA K reomerpuu. CrepeoMeTpust — OJUH W3
TEeX pa3/esIoB T'eOMETPUN, KOTOPBIN SABJISETCS Hanbosee 3aHNMATeTbHBIM U ITOJE3HBIM
B 00blIeHHON Kw3HW. [losToMy mpm u3ydyeHmnm Marepuyia, He CTOUT 3a0bIBATH O
MOJIKPEIJIEHNN WHTEepeca ydalmxcd K u3ydaemoil TeMe. Hac OKpyzKaioT NIpUMepsI
HCIIOJIb30BaHUsl TEOPUHU U CBOMCTB HEPIEHIMKYISIPHOCTUA IPAMBIX U IIOCKOCTel. UTo n
HYZKHO JIOHECTH JI0 ydammxcs. Bujis mpuMepbl B 2KUBYIO, U IIOHUMAasl TEOPUIO, Y YIECHUKA
He BOSHUKHET IIPOOJIEM C IOHMMAHUEM BCEro MaTepHhaJa.
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SaﬂaHI/IH K IIPpaKTU4YeCKUM "N JIa60pa.TOpHI)IM 3aHATUAM
ITpakTnyeckoe 3ansaTue 1

3amMeuyaTeJbHbIE TOYKU TpeyrojdbHUKa

3amMmedaTesibHbIE TOYKH TPEYTrOJbHUKA — 3TO CJEAYIONUEe YeThIpe TOYKH B
TPEYTOJIbHUKE, COXPAHUBIINE €Ile 110 TPAJIUINN Ha3BaHUE «3aMevaTe/bHbIX»: 1) MeHTp
ONMCAHHOI OKOJIO TpeyroJbHUKa OKPY?KHOCTH — TOYKa IllepecevyeHrud CepPeIuHHBIX
HEPIEeHINKY/IAPOB K CTOPOHAM TPEYIOJIbHUKA; 2) IEeHTP BIMCAHHON B TPEyroJbHUK
OKDPYZKHOCTHU — TOYKa TIePeceveHns OUCCEKTPHC ero; 3) OPTOIEHTP TPEYTroJbHIKA — TOUKa
[epecevyeHns: BLICOT ero; 4) MeHTPOu/| TPeyroJbHIKa — TOYKa [epecedeHnsl MeJIMaH ero;
MEHTPON/T, TPEYTOJIbHUKA TaKKe Ha3bIBAETCH IMEHTPOM MacC TPEYrOJILHUKA.

Touku mepecedeHust MeauaH U OMCCEKTPUC TPEYTOJbHUKA BCEra JeXKaT BHYTPH
TPeyroJIbHUKA, & TOUYKH IlepecedeHns] BbICOT U CePeIMHHBIX IIEPIEHINKYISIPOB K CTOPOHAM
TpeyroJilbHUKa MOIYT JieXKaTh KaK BHYTPHU TpPeyroJIbHUKA, TaK W BHE €ro U Ha
CTOPOHAX TPEYTOJbHUKA. [[eHTpon | TpeyrobHIKa JICTUT KaxK/IyI0 MeJnaHy Ha OTPE3KH,
OTHOIIIEHNUE JIJTMH KOTOPBIX (CYMTasi OTPE3KU OT OCHOBaHUsI Meuanbl) paBuo 1:2. Kpome
VKa3aHHBIX «3aMevaTe/bHBIX» TOUEK B TPEYTOJbHUKE, UMEETCs ellle MHOXKECTBO JIPYTHUX
«CHEeNHUAJIbHBIX» TOYEK, CBA3aHHBIX C TPEYTrOJbHUKOM M Ha3BaHUWE KOTOPBIX OTpaKaeT
UM MaTEeMATUKa, U3Yy4aBIIero 3T TOYKHU: Toppudesm Touka, 2Keproma Touka u Jp.

1. Chopmynupyiite u JOKAXKUTE TEOPEMY O IEPECeUeHUN MeJUAH TPEYTOJbHUKA.
B kakom kjacce mzydaror 3Ty Teopemy?! Otiamdaercs Jju Barmre mokazarenibcTBO OT
JIOKa3aTe/IbCTBa, MPUBEJIEHHOrO B yueOHnKke? B dem ormauns?

2. CdopmynupyiiTe u JOKazKUTe TEOPEMY O IepecedeHrr OUCCEKTPUC TPeyroJIbHUKA.
B kakoMm kjacce mzydaror 3Ty Teopemy! Oriaundaercd Jm Barle mgoKas3arebcTBO OT
JIOKa3aTe/IbCTBa, IIPUBEJICHHOr0 B yueOHuke? B dem ormyiauns?

3. Cdopmymmpyiite u JOKaxKUTe TeOpeMy O II€PeCceYeHUr  CEePeIMHHBIX
MEPIEHIUKY/ISIPOB K CTOPOHAM TPEYTOJbHUKA. B KakoM KJjacce U3ydaroT 3Ty Teopemy?!
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Ornmmuaercsa qu Baire jgoka3aTebcTBO OT J0Ka3aTeIbCTBaA, IPUBEJICHHOTO B yIeOHUKE?!
B gem orymmams?

4. ChopmynmupyiiTe n JOKa)KUTe€ TEOPEMY O IEePEeCceYeHUr BBICOT TPEYrOJIbHUKA.
B kakom kjacce m3ydaior 3Ty Teopemy?! Otiamdaercs Jju Bamre moka3aTresbcTBO OT
JIOKa3aTe/IbCTBA, IPUBEJIEHHOIO B yuebHuKe? B ueM oTnans?

5. PaspaboraiiTe MeTOINKY pelieHus 3a/1a4:

a) B ocrpoyrosibaom tpeyrosibauke ABC nposejiennr memana AM, 6uccekrpuca AK
u Boicora AH (H nexur mexxny K u B) rak, uro MK=KH=HB. Haiitu ornorrenne
cropon Tpeyroiabanka ABC.

6) Cepenunnbiii neprergukyagp K cropone AC tpeyrosbanka ABC nepecekaer
cropony BC B Touke D. Haiitu BD u DC, eciu AD=5 cm, BC=9 cm.

6. [ToaroroBbre UMcTOpUUIEcKyio cupapBky o Toukax Toppuuesnu, 2Keprona, Haress,
Jlemyana u Jip.
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Bpecr. roc. ya-t um. A.C. Ilymkuna. — Bpecr : Bpl'V, 2019. — 4. 2. — 196 c.

3. I'punbko, E. I1. I'oroBumes k onmumnuagam mo maremaruke. 10-11 kaaccs : mocobue
JUIS yauTesieil yupexkjaeHuii obmiero cpejn. obpasoanus : B 2 4. / E. II. I'puabko. —
Mosbips : Beicnosa, 2018. — Y. 2. — 115 c.

4. Kamnkaesa, JI. C. Jlekiuu mo Teopun m MeTOUKe O0yIeHUsT MATEeMATHKE : JacTHAs
MeTo/[iKa : y4eb. mocobue Jijis CTYJeHTOB MarT. crell. nej. By3o0s : B 2 4. / JI. C. Kankaesa,
Mopmos. roc. nexa. ua-1. — Capamnck, 2009. — Y. 1. — 262 c.

5. Kuceses, A. II. DiemenrapHuast reomerpust : kuura s yauress /| A. I1. Kucesnes.
— M. : IIpocsemienne, 1980. — 287 c.
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6. Poranosckuiti, H. M. Meronuka mupernojaBanusg MaTeMaTUKH B CPEJIHEH IIKOJIE.
Yacte 2 : CoenuajibHble OCHOBBI METOJIUKH IIPENojaBaHusl MaTeMaTHKU (JacTHbIE
meroaukn) : y4aeb. nocobue / H. M. Poranosckuii, E. H. Poranosckas. — Moruies
MI'Y umm. A. JI. Kynemosa, 2011. — 388 c.

7. Capannes, I'. I. Meroauka obydenus reomerpun : yuebd. mocobue Jijis CTYACHTOB
By30B 110 Hanpasieanio «llegarornaeckoe obpasosanue» / [. . Capannes. — Kazanb :
[HenTp nunoBarmonHbIX Texuosoruit, 2011. — 228 c.
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IIpakTuyeckoe 3anstue 2

MeTO,I[I/IKa n3y4veHumsd CBOIICTB BIIMCaHHBbIX, OITMCAHHBbIX YeTbIPpEeXyIroJIbHUKOB U
IIPpaBUJIbHbIX MHOI'OYTI'O/JIbHUKOB

1. Chopmynupyiite 1 JOKazKUTE TEOPEMbI O BIMCAHHBIX U OIIMCAHHBIX TPEYTOJbHUKAX.

2. Jlokazkure Teopemy: OKOJIO 4eTHIPEXYTOILHAKA MOXKHO OIIMCATH OKPYZKHOCTH TOLIa
U TOJILKO TOTJIA, KOTJIa CYMMa €ro IIPOTUBOIIOIOKHBIX yIVIOB pasHa 180 rpaiycos.

3. MozKHO Jin onmcaTh OKPY2KHOCTH OKOJIO: &) MIPSIMOYTOJIbHUKA; 6) MapaJiieslorpaMma;
B) pomba; I') KBajparTa; Ji) pPaBHOOEIPEHHO Tpalelyn; €) MPsAMOYTroJbHOMN Tparer !

4. MoKHO JIn OIMCaTh OKPY?KHOCTH OKOJIO 9eTBIPEXyroJbHUKA CO CTOpOHAMH 1 M,
2 cM, 3 cM, 4 cM U OfHOI aUaroHa b0 4 cm?

5. PaspaboraiiTe MeTonuKy m3ydenust Teopembl IIToemes [y 4eThIPEXyroJILHUKA,
BIINCAHHOT'O B OKPY?KHOCTb.

6. Jokazknre TeopeMy: [Ipoussenenue JIaroHaJIei [IPOU3BOJILHOIO
YETLIPEXYTOJILHUKA MEHBIIE WM PABHO CyMME I[IPOM3BEICHUII €ro IIPOTUBOIOIOKHBIX
CTOPOH, IIPUYEM PABEHCTBO JOCTUIAETCA TOJLKO B CJIydae dYeThIPexXyro/IbHUKA,
BIIMCAHHOTO B OKPY?KHOCTb.

7. BepHo /i1, 9T0 CyMMBI IIPOTUBOIIOIOXKHBIX CTOPOH OIMCAHHOIO OKOJIO OKPYZKHOCTH
YETBLIPEXYTOJILHUKA PABHDBI?

8. MoKHO JiM BHHCATH OKPYKHOCTb B: a) NPAMOYIOJIbHUK; 0) MapauieslorpaM;
B) pOMO; T') KBaJIpaT; JI) JEIbTOML!

JImteparypa

1. HeiicrBytomue B PB yuebuuku reomerpun.

2. Kankaesa, JI. C. Jlekmuu mo Teopun u MeTOIMKe 0OyUeHNs] MaTEeMATHKE : YaCTHAs
METOJIUKA : y4ebd. ocobue Jjist CTYIeHTOB MaT. crell. e, By3os : B 2 4. / JI. C. Kankaesa;
Mopmos. roc. mea. ua-T. — Capanck, 2009. — Y. 1. — 262 c.
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3. Kucenes, A. II. Dnemenrapuas reomerpus : kaura jyisi yauresst / A. I1. Kuceses.
— M. : IIpocsemienne, 1980. — 287 c.

4. Capannes, [. I. Meroauka o0ydenust reomMeTpun : y4ued. mocodue sl CTy/IeHTOB
By30B 110 Hanpas/ennto «llemarorundeckoe obpasosanue» / I'. . Capannes. — Kasanb :
[MenTp muHOBaIMOHHBIX TexHoJornit, 2011. — 228 c.

5. Cmupnosa, . M. Buucaunnbie u oncanubie muoroyrosbuuku / V. M. CymuproBa,
B. A. CmupHos // Ksant. — 2006. — Ne 4. — C. 33-37.
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IIpakTuyeckoe 3ansatue 3

MeTO,I[I/IKa O6yquI/Iﬂ IMKOJIBHUKOB pelIeHuIo 3a/Ja4 IIJIaHnMeTpHumn

1. OxapakrepusyiiTe pasjudHble KJIACCUMPUKAINA TEOMETPUIECKUX  3aJ1ad
(raHIMeTpHs).

2. llepeuncyiure OCHOBHBIE METOJIBI PEIEHNs NeOMETPIUIECKUX 3a/1a4 (IIJIAHNMETPHSI ).
Kparko nzjoxkure cyTh KaxKJI0r0 U3 METOJIOB.

3. TpeboBanus K reomeTpuieckoMy deprexy. OyHKITNN YepTezKa PN PEIeHnn 3a/1a4.

4. OxapakrepusyiiTe HecTaHJapTHbIE MPUEMBI DEIIeHUs 3aJad IJIAHUMETpuu (Ha
npuMepax).

5. Pagpaboraiire meTouky perenns 3agaqu: Jlan napamurenorpamm ABCD, AB=3,
BC=5, ZA=60°. OxpyzknocThb c nentpoMm B Touke O Kacaerca OHCCEKTpUCHI yria D
U JByX CTOPOH MapaJjiiejiorpaMma, UCXOJSIINX U3 BEPIIUHBI OJHOTO €ro OCTPOro YIJIA.
Haiiure mromaap gersipéxyroasanka ABOD.

6. [IponsutocTpupyiiTe METOIMKY pElIeHus 3a/1a9 Ha [IOCTPOeHne (Ha IPUMEpax ).

7. OxapaktepusyiiTe MeTOJbI pelneHus 3ajaqdu: JlokaxKure, YTO OHCCEKTPUCHI
TPEYTrOJIbHUKA IIePeCceKaloTCs B OJHON TOUKE.

8. Kakwme mporpamMMHBIE Cpebl MOXKHO HCIOJIH30BATH HPU OOYIEHUN YUAIIAXCS
perennio 3aja4d mranuMerpun! Pacckayknre KOPOTKO O MpOorpaMMax JTHHAMIIECKO
reOMeTPHH.

9. Paspaboraiite MeTOJMKY DpeIeHUs 3aJ@qu IJIaHUMeTpuu (Ha Ball BBIOOD) ¢
ncmoJib3oBanueM nporpammbl GeoGebra.

JImreparypa
1. Meromauka oOy4deHHs TeOMeTpuu : y4ed. mocobue Jijisd CTYJI. BBICII. Ie. y4ed.

saBegennii / B. A. Tyces [u ap.| ; mox obmr. pex. B. A. T'ycesa. — M. : U3a. nentp
«Akagemus», 2004. — 368 c.
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2. Meroiuka rperojiaBatus MaTeMaTUKN B cpejineit mkosie : Obmas MeTouka : yaeo.
nocobue / Cocr. : P. C. Yepkacos, A. A. Crossip. — M. : TIpocsemienne, 1985. — 336 c.

3. Merojuka mnpernojaBannd MaTeMaTUKU B CpejaHeil mKoje : JacTHas MeTOIUKA:
yaeb. nocobue / A. 4. Baox [u ap.] ; coct. B. . Mumun. — M. : IIpocsemenue,
1987. — 416 c.

4. Boargnckuii, B. I Kak yuwurs moucky pemenns 3agad / B. I'. Boarswckwmi,
4. U. I'pynenos // Maremaruka B mkose. — 1988. — Ne 1. — C. 8-15.

5. Torman, D. I'. IlpaBuibroe pemenne reomerpudeckoii 3agaan / . I. Torman //
KpanT. — 1987. — Ne 5. — C. 50-55.

6. Hamunrep, B. A. Yeprex yuur gymars / B. A. Jlaaunrep // Maremaruka B mKoJe.
—1990. — Ne 4. — C. 32-36.

7. PoranoBckuit, H. M. Merojauka mnpernojgaBaHusi MaTeMaTHUKNd B CPeIHEN IIKOJIE.
Yacte 2 : CoenmajibHble OCHOBBI METOJIUKH IIPENojaBaHusl MaTeMaTHKU (JacTHbIE
meroiukn) : y4ueb. nocobue / H. M. Poranosckuii, E. H. Poranosckas. — Morues :
MI'V um. A. JI. Kynemosa, 2011. — 388 c.

8. Crousip, A. A. Tlegarornka maremaruku : yueb. mocobue / A. A. Crossip. — MuHck:
Brummsitmras mkosa, 1986. — 414 c.

9. IMapeirun, M. ®@. HeckosbKO 3MU30/I0B M3 KU3HU BIUCAHHON W OINUCAHHON
okpyzknocreit / 1. @. Mapsrun // Ksant. — 1990. — Ne 8. — C. 66-70.

10. Yuebnble 110COOUS 110 MaTeMaTUKe JIJII CPeIHel MKOJIbI.

11. Merennckuii, H. B. Ingakruka maremarukn: OOmmasi METOINKA U ee TIPOOJIEMBI /
H. B. Merenbckuiti. — Munck : Uza-8Bo BI'Y, 1982. — 256 c.

12. Capanres, I'. I. O6yuenne MareMaTnvaecKuM JI0Ka3aTe/IbCTBAM B IITKOJIE | KHUATA
st yantens / . U. Capannes. — M.: TIpocsemenne, 2000. — 173 c.
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IIpakTuyeckoe 3anstue 4

MeTO,I[I/IKa penieHnsd KOHCTPYKTHUBHbBIX 3ala4

1. OcHoBBI Teopun reomMeTpudeckux mocrpoeruit. OOIIe aKCHOMBI KOHCTPYKTHBHOMN
reOMETPUH.

2. Ucropust pa3BuTus METO/OB PEIIeHns 3a/1a9 Ha ITOCTPOEHHE.

3. YTo 3HAYUT PEITUTD 3a/a9y Ha MOCTPOEHHUE C IMOMOIIBIO MUPKYJ/IS U JTHHEHKH.

4. MeroiuKa pereHust TeOMeTPUIECKO 3a/1a9i Ha TOCTPOEHNE.

5. OcHOBHBbIE METOJIBI pEIIeHUs] 3aJ@4d Ha IIOCTPOEHHWe: MeTOJ[ HapAJLIETbHOrO
[IEPEHOCA; METO/I ITO/I00UsT; METO/T FeCOMETPUIECKOTO MECTa TOUEK; aIredpandecKuii MeTos1
(pacnpedeaumecy no nodepynnam, paccmompume no 00HOMY Memody Ha nodepynny,
npedcmasvme Kaxrcovld u3 memodos ¢ ucnoaviosanuem UKT).

6. PazpaboraiiTe METOIUKY peIleHrs 3a1a9:

a) Pazdeaume ompesox nonoaam.

b) Pasdeaume yzor nonosam.

c¢) Ilocmpotime mpeyzorvruk no 06ym CmMopoHam U Yeay MerHcoy HUMU.

d) Ilocmpotime mpeyzosvruk no Mpeém cmoporam.

e) Ilocmpotime mpeyzoavHuk no 08ym yeaam u NPuseHcawet Cmopone.

f) Hocmpoumv mpeyzoavnux ABC, snan AC u paduycol oxpysrcrnocmets, 0nucCaHHoLT
oxono mpeyeorvrukros ABD u ADC, 2de AD evicoma.

7. Paszpaboraiite MeTOIMKY pellleHrsi FeOMETPUIECKOil 3a/1a41 Ha OCTPOeHne (Ha Balll
BBIOOD) ¢ ucosb3oBanueM nporpamMmbl GeoGebra.

JImreparypa
1. HeitcrBytonue B PB y4eOnuKN reomerpnn.

2. Bacunesckuit A. B. Meropl pemennst reomerpudeckux 3aja4 / A. B. Bacuiesckuii.
— Mumck : Brimmitmag mkoma, 1969. — 232 c.

‘ Hauano |

‘ CopepxaHue |
< | > |
KeEs

CrpaHuya 165 uns 187|

‘ Haszag |

‘ Ha Becb skpaH |

‘ 3akpbiTh |




3. Capamnrnes, I'. I. Meronuka obyduenusi reomerpun : y4ed. mocodue Jijisg CTYJACHTOB
By30B 110 Hampasernio «llegarornaeckoe obpasosanue» / I. . Capannes. — Kazanb :
[HenTp nnnoBarmonHbIx Texuosoruit, 2011. — 228 c.

4. T'yces, B. A. Teoperndeckune 0CHOBBI O0yIeHNsT MATEMATHKE B CPEJIHEN TITKOJIe: yIeo.
nocobue mist By3oB / B. A. I'yce. — M. : [Ipoda, 2010. — 473 c.

5. Hammurep, B. A. Meto/iuka o0ydeHnst yaamuxcst JI0Ka3aTeIbCTBY MATEMATHIECKUX
npejioykenuii : Ku. jyist yauressi /| B. A. Hamunarep. — M.: IIpocsemenune, 2006. — 256 c.

6. Ioiia, /1. Kak pemars 3agaay /J1. Iloita. — M. : Yunearus, 1961. — 207 c.

7. Capamnrnes, [. . Oby1uenne MareMaTniIecKuM J0Ka3aTEIbCTBAM U OIIPOBEPIKEHUTM
B mkoste / I. WI. Capannes. — M. : BJIAZIOC, 2006. — 183 c.

8. @pumaman, JI. M. Teoperndeckue OCHOBBI METOIUKH OOyUEHUs MaTeMaTHKe /
JI. M. ®pumaman. — M. : MockKoBcKuii 1CHX0JI0TO-COMUAIbHBIN HHCTUTYT : DjuHTa,
1998. — 224 c.

9. Merenbckuit H. B. lugaktuka maremaruku: OOImast METOMKa 1 ee TpoOJIeMbl /
H. B. Merenbckuit. — Munck : Uza-o BI'Y, 1982. — 256 c.
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IIpakTuyeckoe 3ansTue 5
MeTtoanka BBeJ/IeHUSI MHOTOTPDAHHUKOB HA MEPBBIX YPOKaX

1. Ilepeumciure OCHOBHBIE BOIPOCHI coOjepKaHUs TeMbl «MHOrorpaHHUKN» B
IIKOJILHOI TIporpaMMe IO MaTeMmMaTuke. KakuMy 3HAHUSAMH W YMEHUSIMU JIOJIZKHBI
OBJIQJIETH yUaIecs’

2. OxapakTepusyiiTe pPoJjib U 3HAYEHUE JIAHHOW TEMbI B Kypce MATEeMATUKHU CpeIHei
IITKOJIBL.

3. llpoananmsupyiiTe onpejesieHns] pa3jIndHbIX BUJI0B MHOTOI'DAHHUKOB, U3yYaeMbIX
B Kypce crepeomerpun. K KakoMy BUJLY OIPeJIe/IeHNNl OHU OTHOCITCH !

4. Ha marepmajie TeMbl «MHOrOrpaHHUKH» COCTABbTE I yUAINMUXCH 3aaHUSA 110
BBISICHEHUIO OTHOIIEHWI MEXKJIy Pa3/JUIHBIMU TIOJIMHOYKECTBAMH MHOTOI'DAHHUKOB U
COCTaBJICHUIO JIOTUIECKUX CXEM UX OTHOIICHHUII.

5. Packpoiite aumakTHYecKyl0 3HAYUMOCTb  IPHEMOB  COIOCTABJIEHUS U
[IPOTUBOIIOCTAB/IEHUS ~ MOHATHUI  IUIAHUMETPUU U CTEPEOMETPUH B  IIPOIlecce
dopMupoBanus y ydaluxcs CTEPEOMETPUUYCCKUX IOHATHII HA HpUMepe y4ueOHOro
MaTepuasa TeMbl « MHOTOrpaHHUKIS.

6. PazpaboraiiTe METOIMKY BBEJECHUs OJIHOIO U3 MOHATUN TeMbl « MHororpaHHukms
Ha OCHOBE HCIIOJIb30BaHMS IIPUEMOB CDaBHEHUS MMOHATHUH IJIAHUMETPUU U CTEPEOMETPUN.

7. PagpaboraiiTe BapraHT TaOJIUIBI OMOPHBIX 3324 110 TeMe « MHOrorpaHHuK®Is.

8. PazpaboraiiTe I1aH-KOHCIIEKT II€PBBIX YPOKOB 10 TeMe «MmuororpanHukms» ¢
ucmoJib3oBanuem nporpammbl GeoGebra.

9. IToaroroBbTe 38 IaHNA JIJI YIAITUXCS 110 U3TOTOBJICHUIO MOJIEIel MHONOTPAHHUKOB.

JInteparypa

1. HeiicrBytomue B PB yuebnuku reomerpun.
2. Bacusnesckuit A. B. Meropl pemennst reomerpudeckux 3aja4 / A. B. Bacuiesckuii.
— Mumck : Brimmitmag mkoma, 1969. — 232 c.
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3. Capamnrnes, I'. I. Meronuka obyduenusi reomerpun : y4ed. mocodue Jijisg CTYJACHTOB
By30B 110 Hampasernio «llegarornaeckoe obpasosanue» / I. . Capannes. — Kazanb :
[HenTp nnnoBarmonHbIx Texuosoruit, 2011. — 228 c.

4. T'ycer, B. A. Teoperudeckne OCHOBBI 0OyUeHUs] MaTeMaTHKe B CpPeIHEH IMKOJIe :
y4eb. mocobue mist By3os / B. A. I'yce. — M. : [Ipoda, 2010. — 473 c.

5. Hammurep, B. A. Meto/iuka o0ydeHnst yaamuxcst JI0Ka3aTeIbCTBY MATEMATHIECKUX
npeJiozkenuii : KH. Jyist yauresst / B. A. Jlanuarep. — M. : IIpocsemienne, 2006. — 256 c.

6. Ioiia, /1. Kak pemars 3agaay /J1. Iloita. — M. : Yunearus, 1961. — 207 c.

7. Capamnrnes, [. . Oby1uenne MareMaTniIecKuM J0Ka3aTEIbCTBAM U OIIPOBEPIKEHUTM
B mkoste / I. WI. Capannes. — M. : BJIAZIOC, 2006. — 183 c.

8. @pumaman, JI. M. Teoperndeckue OCHOBBI METOIUKH OOyUEHUs MaTeMaTHKe /
JI. M. ®pumaman. — M. : MockKoBcKuii 1CHX0JI0TO-COMUAIbHBIN HHCTUTYT : DjuHTa,
1998. — 224 c.

9. Merenbckuit H. B. lugaktuka maremaruku: OOImast METOMKa 1 ee TpoOJIeMbl /
H. B. Merenbckuit. — Munck : Uza-o BI'Y, 1982. — 256 c.
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IIpakTuyeckoe 3ansitue 6

MeTtoandeckne 0cOOEHHOCTH OOydYeHUs MIKOJbHUKOB PEMIEHUIO 33/1a4 Ha
MMOCTPOEHNE CeYeHNil MHOTOTPAHHUKOB aKCMOMAaTUYE€CKUMU METO/IaMMU.
Vcnosnb3oBanne cucrem auuammdeckoii reomerpun (GeoGebra, «2KuBas
reoMeTpusi» u Ap.)

1. Ucropust reoMeTpudecKnX MOCTPOEHUI B IPOCTPAHCTRE.

2. OxapakTepusyiiTe OCHOBHBIE IIPUHIIAITHEI METOIUKHN IIPEIOIaBaHUs TeOMETPUIECKIX
IIOCTPOEHUN B IIPOCTPAHCTBE.

3. Kakme wmerogmdeckne TPYJHOCTH BO3HUKAIOT IMPU WM3YIEHUU TE€OMETPUIECKUAX
ITOCTPOEHNUI B TIPOCTPAHCTBE?!

4. TloaroroBbre COOOIIEHNE O BOBMOKHOCTSAX HCIIOJIH30BAHUS CUCTEM JTUHAMUYIECKOM
reomerpun (GeoGebra, «2Kusast reomerpusi» u jip.) pu 06y4eHUN OCTPOCHUIO CEIEHUiT
MHOT'OI'DAHHUKOB.

5. OcoberHOCTH TTOCTPOEHUST M300PAYKEHNTT MHOTOTPAHHUKOB.

6. PazpaboraiiTe MeTo/uKy pernenns 3ajga4u: /Jlano nzobparkenne 9eThIpexyTroIbHOM
npusmbl ABCDA1B:C;D; u orpeska PK, nexamero B miaockoctn rpanu BCCiB;.
[Tocrpouts Touknm mepecedenus npsmoii PK ¢ miockocrsimu ABCD u ADD4A;.

7. OxapakTepusyiiTe OCHOBHBIE METO/IbI TIOCTPOCHUS CEUCHNIT MHOTOIDAHHUKOB.

8. PazpaboraiiTe 1m1an o0ydeHns yUaIluxcsd PelIeHnio 3a/1a4 Ha TIOCTPOCHUE CeUIeHNId.

9. Pagpaboraiite MerojuKy perieHus 3ajadu: Jlano wusobpakeHme IPUBMBI
ABCDA;B;C;D;. Ha ee pebpax AD, DC u B;C; mansl, coorBercTBenno, Toukn K, P
u H. [locTtpouts cevenmne mpusMbl MJIOCKOCTBHIO, TTpoxodiieil yepe3 Toukn K, P u H.

10. PazpaboraiiTe 1mian-KOHCIIEKT OJIHOTO U3 ypoKoB 1o Teme «IlocTtpoenne cevenniis»
¢ ucnojb3oBanueM porpammbl GeoGebra.
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JInteparypa

1. HeiicrBytomue B PB yuebunku reomerpun.

2. Bacunesckuit A. B. Meronsr perenus: reomerpudeckux 3aja4 / A. B. Bacusesckuii.
— Munck : Boemmsitmas mkosta, 1969. — 232 c.

3. Capamnnes, ['. I. Merojiuka oOydeHuss reoMeTpun : y4ued. 1mocodme Jijisi CTYJIEHTOB
By30B 110 Hampasyeanio «Ilegarornaeckoe obpazosanue» / [. . Capannes. — Kazanb :
[MenTp mHHOBaIMOHHBIX TexHOJIornit, 2011. — 228 c.

4. Merenbckuii H. B. Tunaktuka maremaruku: ObImas MeToJuKa U ee IpodieMbl /
H. B. Merenbckuii. — Munck : Uza-Bo BI'Y, 1982. — 256 c.
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IIpakTuyeckoe 3anstue 7

Metouka n3yvdeHnsi NapajjieJIbHOCTA U MePHeHANKYJISIPHOCTH
reoMeTpu4ecKnx o0beKTOB B MPOCTPAHCTBE

1. Ilesmn u sTaIbl U3yUeHUs] B3AUMHOI'O PACIOJIOXKEHUS IIPSIMbBIX Ha TJIOCKOCTH.

2. Paziunble 10/1X0 bl K BBEJICHUIO TIOHATHS APAJIICTLHOCTH MIPSIMbIX Ha ILJIOCKOCTH.

3. Paspaboraiite MeTOMMKY JOKAa3aTEIbCTBA IPU3HAKA CKPEITHBAIOIINXCS TPIAMBIX.

4. PazpabotraiiTe METOIUKY U3YYCHUS ITEPIEHINKYIAPHOCTH MPAMBIX U ILJIOCKOCTEI.

5. PaspabotaiiTe MeTONMKY JI0Ka3aTe/NIbCTBA TEOPEMbI O TPeX IEpIeHIUKY/IsApax C
HCITOJIb30BAHUEM ITPE3CHTAIINMN.

6. Paspaboraiite merojuky pemenns 3agadn Ne107 (y4. moco6. Jlarorun JI. A,
Yeb6orapesckuii B. /1., lopbynosa I1. B.).

7. Paspaboraiite meromuky pemenns 3agauan Ne150 (y4a. moco6. Jlarormn JI. A.,
Yeb6orapesckuii B. /1., Fopbynosa 1. B.).

8. Paspaboraiite meromuky pemenns 3agadn Ne182 (yu. moco6. Jlarormn JI. A
Yeborapesckuii b. 1., Topbynosa 1. B.).

9. PaspaboraiiTe TIaH-KOHCIEKT OJHOTO M3 YPOKOB 10 TeMme <«llapasuiesbHOCTD
IJIOCKOCTEl» ¢ mcrmoab3oBanneM mporpammbl GeoGebra.

10. PaspaboraiiTe 1mraH-KOHCIIEKT OJHOTO M3 YPOKOB 10 Teme «llepreH uKy/1sipHOCTh
MPSAMOIi U TIJIOCKOCTU» C HUCIoIb3oBanueM nporpammbl GeoGebra.

JIureparypa

1. HeiicrBytomue B PB yuebunku reomerpun.

2. BacmieBckuiit A. B. Meropl perennst reomerpudeckux 3a1a4d / A. B. Bacunesckuii.
— Munck : Beimsitmas mkosta, 1969. — 232 c.

3. Capamnnesn, I. I. Merojuka oOydeHuss reOMeTpUH : y4ued. Mocodme Jijisi CTYIEHTOB
By30B 110 Hampasieanio «Ilegarorndeckoe obpasosanue» / [ 1. Capannes. — Kazanb :
[HenTp mHHOBaAIMOHHBIX TexHOJIornit, 2011. — 228 c.
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4. Merenbckuit H. B. Tunaktuka maremaruku: ObImas METognKa U ee mpodieMbl /
H. B. Mereancknuii. — Munck : Iza-so BI'Y, 1982. — 256 c.

5. 3us, B. I'. Bagaun mo reomerpun st 7-11 ximaccos / B. I. 3us, B. M. Meiinep,
A. II. Baxanckuii. — M. : IIpocsemenne, 2003.

6. Caaksan, C. M. Usyuenme reomerpum B 10-11 kmaccax : Meroaudeckue
pekoMeHamu K yaebHuKy : KH. Jist yunrenast /| C. M. Caaksan, B. @. Byryzos. — M. :
[Ipocsemenne, 2001.
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IIpakTuyeckoe 3aHsTHEe 8

Posib MHOrorpaHHMKOB Npu U3y4YE€HUU MNEPBBIX Pa3/iejI0OB CTEPEOMETPUMN.
Bomnpocsl cyniectBoBaHUSA W €ANHCTBEHHOCTH IeOMeTpUYecKux (puryp npu
n3yveHnn Havaj crepeoMerpuu. OcoOEHHOCTH METO/IUKN O0yUeHuUs
IIKOJIbHAKOB PEIIeHNIO 3a/1a4 I[IePBbIX pa3/ieJjioB cTepeoMeTpuu

1. Meronuka wucnosib3oBanus HarIsgaabiX 1mocobuit m TCO Ha mepBBIX ypoOKax
CTEPEOMETPHU.

2. PazpaboraiiTe MeTOAMYECKYIO CXeMy HU3yYeHHUs IMOHSTHII, aKCHOM U TeOpeM Ha
IIEPBBIX YpoKax crepeomeTpun. [lokarkute peau3aliuio JaHHON CXeMbl Ha IPUMePEe OJTHOM
AKCHUOMBI.

3. IlepeuncnTe OCHOBHBIE BOIIPOCHI, CBA3aHHBIE C PACCMOTPEHHEM MHOTOI'DAHHUKOB
[IPY U3YYIEHUN IIEPBBIX Pa3/iesioB crepeoMerpun. KaknuMu 3HAHUSAME 1 yMEHUSAME JTOJI>KHbI
OBJIQJIETH YUaIecs ’

4. IlpoBemnre aHa/mM3 yYeOHWKA TeOMETPUM C TOYKH 3PEHUS U3YIEHUsT
MHOTOTDAHHUKOB Ha TIIEPBBIX YPOKaX CTEPEOMETPUU, WCIIOJb3Ys CJCIYIONNN ILJIaH:
a) JIOruveckas IOCJIEJ0BATETLHOCTh U3JIOXKEeHUs ydeOHOro Marepuasa; 0) OCHOBHBIE
HOJIXOJIbI K OIPEJICJIEHUI0 MHOTOIDAHHUKA U €ro BHJIOB; B) OIEHUTE BO3MOYKHOCTH
apaJiie bHOrO U3yUeHUsT IPU3MbI U IAPAMUJIBI.

5. IlpoananusupyiiTe ompeaeaeHns] pa3InIHbIX BUI0B MHOMOI'DAHHUKOB, U3y YaeMbIX
B Kypce crepeomerpun. K KakoMy BULy OIpPeJIe/IEHN OHU OTHOCATCS !

6. Ha marepmasie Tembl «MHOrOrpaHHUKH» COCTaBbTE JIJIsd yUAIIUXCA 3aJIQHUA 110
BBISICHEHUIO OTHOINEHWI MEXKJy Pa3/JUIHBIMU IOJMHOKECTBAMI MHOTOT'PAHHUKOB U
COCTaBJICHUIO JIOTUIECKUX CXEM UX OTHOIIECHHIA.

7. CocTaBbTe KaJeHIAPHO-TEMATUIECKUN IJIaH U3ydeHus TeMbl « MHOrOrpaHHUKN»,
HCIIOJIB3Ysl JIEKIIMOHHO-CEMUHAPCKYIO CUCTEMY 00y JIeHMUS.

8. Iombepute n3 y4uebOHBIX MOCOOMIT MU COCTABHTE CAMOCTOATEIBHO JIBE-TPU 3a/1a49n
Ha MHOTOI'DAHHUKHU, IIPU PEIICHUU KOTOPBIX IeJeCO00pa3HO BBINOJHEHHE BBIHOCHOI'O
geprexka. aiite obpazer; odopmieHns pereHns 3a,/1ad.

9. TlomroroBbre 3ajanms st ydammxcs 10 Kjacca 10 U3FOTOBJIEHUIO MOJIEJIEH
MHOIOTPAHHUKOB.
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JInteparypa

1. HeiicrBytomue B PB yuebunku reomerpun.

2. Bacunmesckuii, A. B. Merojpr perieHust reoMeTpudeckux 3ajad. ¥y 9ebHoe mocobne
JIst MaremaTudeckux (akyiabreros neauHcrutyroB / A. B. BacwmieBckuit. — Mumnck :
WznparenberBo «Breimmiimas mkosay, 1969.

3. Capannes, I. I. Meronuka obydenusi reomerpun : y4eb. mocodue Jijisg CTYJICHTOB
By30B 110 Hampasernio «Ilegarornaeckoe obpasosanue» / I. . Capannes. — Kazanb :
[HenTp mHHOBaIMOHHBIX TexHOJIornit, 2011. — 228 c.

4. Merennckuit, H. B. Innaktuka maremarnku: O6iias MeTouKa 1 ee mpobJeMbl/
H. B. Merenbckuit. — Munck : Uzn-so BI'Y, 1982. — 256 c.
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JIabopatopHasa pabora «MeTomuKa permneHns 3ajilad HAa MOCTPOEHUE
cedyeHUii MHOTOTPAHHUKOB »

Onuwume memodury pewerus 3a0a4:

1. WMsobpasure xy6 ABCJIA;B,Cy/1;. Iloctpoiite ceuerne Kyba IJIOCKOCTHIO,
npoxozsieir yepe3 Touku By, T u O, rae touku T u O — cepenunnt pebep A u JIC
COOTBETCTBEHHO.

2. MWsobpaszure mnapamtenemnunes ABCIAB;Ci;. Ilocrpoiite ero cedenne
IJIOCKOCTBIO, mpoxojsieit gepe3 Touku T, P u O — cepemunnr pebep BBy, A n JIC
COOTBETCTBEHHO.

3. Nzobpasure uerbipexyrosbayio nupamury SABC/I. [TocTpoiite ceuenne mupaMmibt
IIOCKOCTHIO, Tipoxossiieit aepes Touku T, O, E (T sexut na pebpe SB (He Ha cepenune),
O - cepenuna pebpa C/I, E mexur uHa pebpe SC (He Ha cepeune)).

4. Nzobpaszure gerbipexyrobayio nupamuay SABC/I. [TocTpoiite ceuenne mupamMm bl
IJIOCKOCTBIO, TIPOXodmeil depe3 cepeannbl pebep SA, AJIL, JIC.

5. Uzobpasure ky6 ABCJIA;B;C;/l;. Iloctpoiite cedenne KybHa IJIOCKOCTDHIO,
npoxogdieit uepe3 cepeauanbl pedbep AA1, A/l u CC;.

6. Msobpasure mpsamoyroabubii napasienennnens ABCIA;B;Cq/;, ocHoBanme
KOTOPOTO — KBaJpaT, JJNHA CTOPOHBI KOTOPOro paBHa a. llocTpoiite cedenme
napaJiiesenuiesa miockoctbio AB,C.

Haiiure pamgumyc oKpy>KHOCTH, OINMCAHHON OKOJIO ODOKOBOI I'DaHu HapaJiiesienuiesia,
ecan 1IoIaab Tpeyroabanka AB,C pasaa S.

7. B mpamoit tpeyrospuoit npuzme BCEB;C E; yron BCE pasen 90 rpamycos.
Ceuenne upoxomur dYepes cepeaunbl pebep BC um CC; mnapamnensno swicore CO
tpeyrosbauka BCE. Nsectrno, uro BC=CE=CC;=2. Haiijture 1moma/jb cedeHns.
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JInteparypa

1. HeiicrBytomue B PB yuebunku reomerpun.

2. Bacunesckuit A. B. Meronsr perenus: reomerpudeckux 3aja4 / A. B. Bacusesckuii.
— Munck : Boemmsitmas mkosta, 1969. — 232 c.

3. Capamnnes, ['. I. Merojiuka oOydeHuss reoMeTpun : y4ued. 1mocodme Jijisi CTYJIEHTOB
By30B 110 Hampasyeanio «Ilegarornaeckoe obpazosanue» / [. . Capannes. — Kazanb :
[MenTp mHHOBaIMOHHBIX TexHOJIornit, 2011. — 228 c.

4. PesnukoBa, H. Maremaruka cedennsi muororpanaukoB. EI'D. Ilpoduabhbrit
yposeub /| H. Pesumnkosa, E. ®punman. — Usn-so Jlernon, 2016.
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HpI/IMepHaﬂ KOHTPOJIbHadA pa60Ta II0 MeTOoUKe IIpelioJaBaHnd
MaTeMaTUuKmn

Bapmant 1

1. Merojinka n3yvdeHuss METPUIECKUX COOTHOIIEHUN B OKPY?KHOCTH W TPEYTOJIbHUKE.

2. Paspaboraiire meroauky pemenust 3agaqun: Ha péopax AB, BC u CD rerpasmpa
ABCD pacmniotoxxenst, coorBerctBeHHO, Toukn K, N u M, oT/trasbIe OT BEpITUH TETpasIpa
(mpu stom mpsimbie KN u AC ne mnapasutenbubi). Iloctpoiite cedenne rerpasjipa
tockocThio KMN.

3. I[IpuBeuTe mpuMepsl TEOpEM, U3JaracMbIX B TeMe «llepreH Ky asspHOCTb TPIMBIX
U IJIOCKOCTE B TPOCTPAHCTBE», KOTOPbIE MOXKHO JIOKA3aTh PA3JUYHBIMU CIOCOOAMU.
CpaBHITE BO3MOXKHBIE METO/IbI JIOKA3ATETHCTB.

Bapwuant 2

1. OxapakTrepusyiiTe OCHOBHbIE METO/bI IOCTPOEHUSI CEUEHUN MHOTOTPAHHUKOB.

2. Pazpaboraiite MmeTouKy pemntenus 3aja4du: Haiiiure yroa Mexk ity AByMs IpaHIMA
IIPABUJIBHOI'O TETPAdIPA.

3. CocraBbTe JIBe 33/1a91 C TPAKTHIECKUM COJIEPKAHNEM, PEIIeHne KOTOPhIX OCHOBAHO
Ha IPUMEHEHUN aKCHUOM CTEPEOMETPUU U CJIEJCTBUN U3 HUX.

BapuanT 3

1. Meronuka 0OydeHHs MKOJLHIKOB PEIIEHUIO 3324 IIJIAHUMETPUH.

2. Paspaboraiite MeTOJuKYy pelieHnsa 3aJadu: B MpaBUIbHONH YeThIPEXYTOJIBHOM
nupavuge SABCD (¢ BepmmmHoii S) cropoHa OCHOBaHWsS paBHA 2 U BLICOTA paBHA 1.
Haiiure paccrosinue ot Touku D o miockoctn BCS.

3. PaszpaboraiiTe METOIMYECKYIO CXEMYy HU3y4Y€HUs IMOHATHI, aKCUOM W TEOpEeM Ha
IIEPBBIX YPOKAX CTEPEOMETPHH.
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MarepuaJbl 4 UTOTOBOTO KOHTPOJISA

BO’I’LpOC’bL u 3a0aHUA K 3a4vemy

3 Kypc, 6 cemecTp
Teoperunveckasi 4acTb

1. Bsammuoe pacro/ioxKenne MpsiMOii U OKPYKHOCTU. YTIJIbI, ACCOIUUPYEMBIE C
OKPY?KHOCTBIO.

2. Merouka n3yvdeHnsi METPUIECCKUX COOTHOIICHUN B OKPYKHOCTH M TPEYTOJLHUKE.

3. 3amedaTebHbIe TOYKH TPEYTOJIbHUKA.

4. Meroauka W3ydeHHsI CBOICTB BIMCAHHBIX, ONMNCAHHBIX YETHIPEXYIOJBHUKOB M
MIPABUIBHBIX MHOTOYTOJIbHUKOB.

5. OCHOBHBIE METOJIbI PEIICHUs IIJIAHUMETPUICCKUX 3a/1aM.

6. IlocmemoBaTeIbHOCTD BBEIEHUS JIEMEHTAPHBIX T€OMETPUIECKUX IIOCTPOCHUI IIpH
oOy1UeHnn MaTeMaTHKe.

7. CxeMa peleHns 3aJ1a91 Ha MOCTpoeHne pu o0ydennn mranumerpun. OcobeHHoCTH
KOHCTPYKTHUBHBIX 33184 Ha ILJIOCKOCTH.

8. Meroauka oOy1ueHns MIKOJHHUKOB PEIIEHUIO 3a/1a9 IIJIAaHIMETPIH.

9. Meronuka pemenns KOHCTPYKTHUBHBIX 3aJ1a4.

10. TpyanocTn Nnpu U3yIEeHUN aKCUOM CTEPEOMETPUU U IIYTU UX IIPEOIOJICHHS.
O0y4deHne MKOJBHUKOB PEIIEHUIO 3a/1a9 [IPU U3YIEHUH aKCHOM CTEPEOMETPHUHU U ITEPBBIX
CJIEICTBUAMA W3 HUX.

11. Merouka BBeJIeHUsI MHOIOTPAHHUKOB Ha IEPBBIX YPOKAaX.

12. Meroaudeckue 0OCOOEHHOCTH OOYYEeHHsI IIIKOJbHUKOB PEIIeHu0 3ajad  Ha
IIOCTPOEHNE CEYeHHII MHOTOIPAHHIUKOB aKCHOMATHICCKAMK METO/IaMMU.

13. Meroauka perienns 3a/1a9 Ha IMOCTPOEHUE CeUYeHNT MHOTOTPAHHIKOB.

14. BzanmHoe pacroJioyKeHne MpsiMbIX B IpocTpaHcTBe. CKpenuBaionuecs mpsamMble.

15. Meroanka n3yvueHns napaJielbHOCTA IPSIMBIX U ILJIOCKOCTEl B IIPOCTPAHCTBE.
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16. MeTonutieckne 0COOEHHOCTH M3y U€HUS TAPAJIEILHOIO IIPOEKTUPOBAHNS B IIIKOJIE.

17. N3o6pazkenue MJIOCKUX W MIPOCTPAHCTBEHHBIX (PUTYD.

18. IleprieHuKy/ISIPHOCTD TIPSIMBIX B MPOCTPAHCTBE, MEePIEeHINKYIIPHOCTD MPIMOil 1
IJIOCKOCTH, JBYTPAHHBIA YTOJI, YIOJ MEXKJY IJIOCKOCTSIMHE, MEPIEHIUKYIIPHOCTD JIBYX
IIJIOCKOCTEiA.

19. Mero/iuka n3ydeHus: napasjielbHOCTU M IMEPIEHIUKYJIIPHOCTH IeOMETPUIECKUX
00BEKTOB B IMPOCTPAHCTBE.

20. Postb MHOTOTpaHHUKOB IIPU U3YYE€HUU MEPBLIX Pa3/e/I0B CTEPEOMETPHUH.

21. Bompochl cyIiecTBOBaHWs ¥ E€IMHCTBEHHOCTH T'€OMETPUIECKUX (Guryp mpu
U3YYEHUU HAYAJ CTEPEOMETPHH.

22. OcobeHHOCTH METOIUKHU 00y U€eHUs IMKOJILHUKOB PEIIeHIIO 33,/1a4 ITEPBBIX PA3/IeI0B
CTEPEOMETPUH.

IIpakTnyeckass yacThb

1. PazpaboraiiTe MmeTo/uKy pemnienud 3aga4u: [[poBecTun OKpy>KHOCTH Yepe3 JIBe TOUKH
A u B Tak, 91005 JjTiHA KacaTeJbHON K Hell, TpoBeIe¢HHOi n3 Toukn C paBHSIACH a.

2.  OxapakrepusyiiTe MeTOJbl pelleHus 3aja4du: BpicoTa IPAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEJIEHHAsT K THUIIOTEHYy3e, pa30uBaeT ero Ha JiBa TPEYTOJbHUKA C
IJION@IbIo 4 1 1iotiaibio 16. Haiiure JymmHy rUmoTeHysbl.

3. Pemmre 3amady, ucnonan3ys KoopauHaTHBIN MeToq: B Tpeyrosbpumke ABC
buccekrpuca BF n menmnana AK neprennky/Isspabl 1 UMEIOT OJMHAKOBYIO JIJTHHY, DABHYIO
208. Haiiure croponsr Tpeyrosbauka ABC.

4. PazpaboraiiTe MmeTouKy pertennd 3aj1aun: Touka H saBiagercda ocnoBanneM BBICOTHI
BH, npoesennoit u3 BepmuHbI npsiMoro yria B mpsmoyronbaoro Tpeyroibanka ABC.
Oxkpyxuocts ¢ jguamerpom BH mepecekaer croponbt AB mw CB B Toukax P um K
coorBeTcTBenHO. Haitnnre BH, ecoim PK=15.

5. Hokaxkure TeopeMy: OKOJIO Y€THIPEXYTOJILHUKA MOYKHO OIHCATH OKPY2KHOCTD TOIJIa
7 TOJIBKO TOIJIa, KOTJIa CyMMa ero ITPOTHBOIOJJIOXKHBIX YTJIOB paBHa 180 rpajycosB.
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6. MozKHO Jin o1rcaTh OKPY?KHOCTD OKOJIO: &) TIPSIMOYTOJIbHUKA; 0) MapaJsiiesiorpaMma,;
B) poMba; I') KBaJpara; Ji) paBHOOEIPEHHOI Tpalelun; €) MPsAMOYyTroJbHOI Tpareru !

7. MoxHO i1 onucarTh OKPY?KHOCTH OKOJIO YETBIPEXYTOJIbHUKA CO CTOpOHaMu 1 cM,
2 cM, 3 cM, 4 CM ¥ OIHOI aMaroHasbio 4 cm?

8. PazpaboraiiTe MeToauky uzydeHus Teopembl [ITosemess jijid 9eThIpeXyTroOJbHUKA,
BIIMCAHHOT'O B OKPY>KHOCTb.

9. Jlokaxkure TEOPEMY: [IpousBeneHue JinaroHaJieit IIPOU3BOJILHOIO
YeTBHIPEXYTOJIbHIKA MEHbIIe WM PaBHO CyMMe IIPOU3BEJIEHUI €ro IMPOTUBOIOJIOKHBIX
CTOPOH, TMPUYEM PABEHCTBO JOCTUTACTCs TOJBKO B CjIydae YeTbIPEXyTroJIbHUKA,
BIIMCAHHOTO B OKPYZKHOCTb.

10. PaspaboraiiTe MmeTonuky pereruns 3aa4u: B ocrpoyroibaoM Tpeyroibauke ABC
nposezierbl Meunana AM, 6uccekrpuca AK u Boicora AH (H sexxur mexay K u B) Taxk,
gyro MK=KH=HB. Haiitu orHomenne cropon Tpeyrojbanka ABC.

11. Pazpaboraiite meromuky permrenust 3ajaqn: CepeJUHHBIN TEPHEHIUKYIIP K
cropore AC tpeyrosbauka ABC nepecekaer croporny BC B Touke D. Haittu BD u DC,
ecu AD=5 cm, BC=9 cm.

12. Pazpaboraiite MmeTouKky perrerus 3agaqu: Jlano nzobpazkenue 4eTbIpexyroabHO
npusmbl ABCDA1B;C;D; u orpeska PK, nexamero B miaockoctn rpanu BCCiBj.
[TocTpouts Touku nepecedenus npsmoit PK ¢ miaockocrssmu ABCD n ADD{A;.

13. Pazpaboraiite MeTOaMKy permrenns 3ajaqn: Jlano wu3o0pazkeHuwe MPU3MBbI
ABCDA;B;CD;. Ha ee pebpax AD, DC u B;C; maubl, coorBercrBenno, Touku K, P
u H. Iloctpouth cevenne npusMbl II0CKOCTBIO, Tpoxodiieil depe3 toukn K, P u H.

14. WNsobpasure kyd6 ABCJ/IA;B;C;/1;. Iloctpoiite cedenme Kyba IJIOCKOCTBIO,
npoxozsieir yepe3 Touku By, T u O, rae touku T u O — cepenunnr pedep Al u JIC
COOTBETCTBEHHO.

15. Uszobpaszure mapastenenunes ABC/IAB;C;/I;. Ilocrpoiite ero cedenue
IJIOCKOCTBIO, Tpoxojsiiieir yepe3s Touku 1, P u O — cepemunnr pebep BBy, AJl u JIC
COOTBETCTBEHHO.
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16. WMsobpasure derbipexyronbhayto nupavuay SABCJI. Ilocrpoiite ceuenme
IUPaMUIBI TIOCKOCTBIO, TTpoxosimieil depes Toukn T, O, E (T mexur na pebpe SB (ne
Ha cepeune), O - cepennna pebpa C/I, E mexur ua pebpe SC (#e Ha cepe/uHe)).

17. Wzobpasure werbipexyroibuyio mmpavuay SABCIL. ITlocrpoiite cedenme
MAPaMUIbLI IJIOCKOCTBIO, MTPOXO/IsIieil yepes cepeaunabl pebep SA, AJL, JIC.

18. Uzobpasure ry6 ABCJIIA;B;Ci/l;. Iloctpoiite cedenne Kyba IJIOCKOCTHIO,
npoxodiieit depe3 cepeaunbl pedbep AA1, A/l u CC;.

19. Uzobpasure mnpsimoyrosibabiii mapasienenunes ABCJIA;B,Ci/1;, ocnoBamue
KOTOPOTO — KBaJpaT, JJINHA CTOPOHBI KOTOPOro paBHa a. llocTpoiiTe cedenme
napaJutesenuie/ia miockoctbio ABC. Haiture pajmyc oKpyKHOCTH, OIUCAHHON OKOJIO
OOKOBOII TpaHU MapaJlIeIelniie/1a, ecyim miomas Tpeyroabanka AB;C pasua S.

20. B mpsmoii tpeyrosibaoit npuszme BCEB;CiE; yron BCE pasen 90 rpasmycos.
Ceuenne mpoxogur depe3 cepenunbl pedbep BC m CC; mapamiensuno Bbicote CO
tpeyrosibauka BCE. Useectro, uro BC=CE=CC;=2. Haiigure momaiaps cedenns.
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