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YTBEPXIEHO

PCUICHUCM TICAArOrm4eCKOro COBCTA

oT 31.08.2022 roaa mpotokon Nel

[Ipencenarens Xpynésa JI.B.

PABOYAA ITPOT'PAMMA

[To reomeTpun

VYpoBenb o6pazoBanus (Kjacc) OCHOBHOE o01iee oOpazoBaHue, 7-9 Kiacchl

KomuuectBo vacos 204

Yuurens Xpucrenko Enena BukropoBHa

IIporpamma pazpaborana Ha ocHoBe PI'OC ocHOBHOro 001IeT0 00pa30BaHUS;

OCHOBHO# 00pa3oBaTeIbHOM IIPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBanus MbOY
COIII Nel6; mporpammbl 0011e00pa30BaTEIbHBIX YUPEKACHHUMA 110 TEOMETPUHU
s 7-9 xknaccoB. ABtop JI.C. AtanacsiH, B.®. byry3os, C.b. Kagomiena, O.1'.
[TozansikoBa u I.U. FOaunoii. M.: [Ipocenienue, 2014 rox.



1. IlmannpyeMble pe3y/abTaThbl OCBOEHHMS Kypca reoMmeTpum 7 — 9 kjacca

[Iporpamma 103BOJIIET AOOUBATHCSA CIENYIOMIUX PE3YJIbTATOB OCBOCHUS
00pazoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHuUs:

JIMYHOCTHBIE!

1) chopMUpOBAaHHOCTH OTBETCTBEHHOTO OTHOIIEHHUS K YUCHHUIO, TOTOBHOCTh U
CIOCOOHOCTH 00YyYalOUIMXCsl K CaMOpPa3BUTHIO U CaMOOOpPAa30BaHUIO HA OCHOBE
MOTHUBAIIMU K OOYYEHHUIO W MO 3HAHWIO, BHIOOpY JajbHelIero oopa3oBaHUs Ha
0a3ze OpUEHTUPOBKU B MHpe mpodeccuil U npodhecCHOHANBHBIX MPEANOUYTSHUM,
OCO3HAHHOMY TOCTPOCHUIO HWHIWBHUAYaJIbHOW 00pa30BaTEIbHON TPAECKTOPUU C
y4€TOM YCTOMYUBBIX MTO3HABATEILHBIX UHTEPECOB;

2) chopMUPOBAHHOCTh 1EIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU;

3) chopMUpPOBAHHOCTH KOMMYHUKATUBHON KOMIIETCHTHOCTH B OOIICHHUH H
COTPYJHUYECTBE CO CBEPCTHUKAMH, CTAPITUMU U MIIQIIIUMH, B 00pa30BaTEIHHOM,
OOIIIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIeOBATEIbCKOM, TBOPYECKOW M JPYruxX
BUJIAX JICSATEILHOCTH;

4) yMmeHue SCHO, TOYHO, TPAMOTHO WH3JaraTh CBOM MBICIM B YCTHOU H
NUCBMEHHOW peYH, MOHUMAaTh CMBICI TIOCTABIICHHOW 3aJauM, BBICTPAUBAThH
apryMeHTAaI1I0, TPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI;

5) mpencraBieHHe O MaTEeMaTHYECKOM Hayke Kak cdepe ueIoBeHeCKO
HesTeNbHOCTH, 00 »dTamax e€ pa3BuUTUA, O €€ 3HAYUMOCTH [JIsi Pa3BUTHS
[IUBUJIN3AIINY;

6) KPUTUYHOCTb  MBIIUIEHUS, yYMEHUE  paClO3HaBaTh  JIOTMYECKH
HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (aKTa;

7) KpeaTUBHOCTbH MBIIUICHUS, HHUIIMATHBA, HAXOJAYMBOCTh, aKTUBHOCTH TPH
pElIeHUH anreOpandecKux 3a1ay;

8) yMeHHEe KOHTPOJHMPOBATH TMPOIECC M pe3yiabTaT yuyeOHOH MaTe-
MaTHUYECKON NeATSIILHOCTH;

9) cnocoOGHOCTh K HOMOIMOHAIBHOMY  BOCIHPHATHIO MaTEeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHHIM.

MeTanpeaMeTHbIE:

1) YMEHHE CaMOCTOSITENIBHO IUIAHUPOBATh  albTEPHATHBHBIC IYyTH

JOCTIKEHUSI TIeNield, OCO3HAHHO BBIOMpaTh HambOonee 3(pdexTuBHBIC
CIIOCOOBI perIeHus Y4eOHBIX U MIO3HABATEIBHBIX 33]1a4;

2) YMEHUE OCYUIECTBIATh KOHTPOJIb IO pPE3yJdbTaTy U MO CHocoly
JICUCTBUSL HA YPOBHE MPOU3BOJIBHOTO BHHMAHHS W BHOCUTH He-
00X0TUMBIE KOPPEKTHUBBI;

3) YMEHHE aJeKBaTHO OIICHWBATh MPABWIBHOCTh WU ONIMOOYHOCTH
BBITIOJTHEHUST y4eOHOU 3amaun, €€ OOBEeKTHBHYIO TPYIHOCTh U
COOCTBEHHBIE BO3MOKHOCTH €€ peIlICHHUS;

4) OCO3HAHHOE BIIAJICHUE JIOTUYCCKUMHU JIEUCTBUSIMH  OIPEIACICHHUS
TOHATHH, 000OIICHNSI, YCTAHOBJICHUS aHAJIOTUH, KiIacCHU(pUKAIIUM Ha
OCHOBE CaMOCTOSITEIbBHOIO BbIOOpAa OCHOBAaHUN U  KPUTEPUEB,



5)

6)

7)

8)

9)

10)

11)

12)

13)
14)
15)
16)

17)

YCTaHOBJIEHUS POJOBUIOBBIX CBA3EH;

YMEHUE YCTAaHABIMBATh IPUYUHHO-CIEACTBEHHBIE CBSI3H; CTPOUTH
JIOTHUYECKOE  PACCYKJICHHUE, YMO3aKJIFOUEHUE (MHIYKTHBHOE,
JNEAYKTUBHOE U M0 aHAJIOTMH) U BBIBOJBL;

YMEHHE CO3[aBaTh, NPUMEHATh M MNPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHUE CPEACTBA, MOJEIH U CXEMBI JJIsl pelieHus] y4eOHbIX U
NIO3HABATENbHBIX 3a/a4;

YMEHHE OpPraHU30BbIBATH yUE€OHOE COTPYAHMYECTBO U COBMECTHYIO
NEATENIbHOCTh C YYUTENEM W CBEPCTHUKAMU: OIPEAEIATh LENH,
pacnpeneneHue GyHKUUMNA U pojiedl y4acTHUKOB, B3aUMOJICHCTBUE U
oOuue crnocoObl padoThl; yMeHHE paldoTaThb B TpPYIIE: HAXOAHUTh
oO1iee pelleHre U paspeniatbh KOH(MIUKTHI Ha OCHOBE COTJIaCOBaHUS
No3UIMK M y4€Ta MHTEPECOB; CIylIaTh NapTHEpa; (HOPMYIUPOBATH,
apryMEHTHPOBATh U OTCTAUBATh CBOE MHEHHE;

c(hOpMHUPOBAHHOCTh yueOHOM " 0O0IIENO0JIb30BATEICKON
KOMIIETEHTHOCTH B OOJAaCTH HUCHOJIb30BaHUS  MH(GOPMAIIMOHHO-
KOMMYHUKallMOHHBIX TexHoJoruit (MKT-komnerenTHOCTH);
NepBOHAYAIbHBIEC MPEACTABICHUS 00 UAESIX U O METOAaX MAaTEMaTUKH
Kak 00 YHHMBEpPCaJbHOM S3bIKE HAayKd W TEXHHUKH, O CPEJICTBE
MOJENUPOBAHUS SIBJIICHUI U IIPOLIECCOB;

YMEHHE BHJIETh MAaTEMaTHYECKYI0 3aJjauy B KOHTEKCTE NpOOJIEeMHOMN
CUTyaluu B IPYTUX JUCLHUILIAHAX, B OKPYXKAIOILEH )KU3HU;

YMEHHE HaxXOAWTh B PA3NIMYHBIX MCTOYHUKAX HH(POpMAIHIO,
HEOOXOAMMYIO JUIl  pELIEHUs MaTeMaTH4ecKuX ImpobiieM, W
OpeCTaBIATh €€ B TOHATHOM (QopMme; NPUHMMATh pEIICeHHE B
YCIIOBUSX HEIMOJTHONM W M30BITOYHOH, TOYHOM M BEPOSTHOCTHOMU
uHopManmu;

YMEHUE IIOHUMAaTb W UCIOJB30BATh MAaTEMAaTHYECKUE CpPEICTBA
HaIJITHOCTH (PUCYHKH, YEPTEXKHU, CXEMBbl U Ip.) Ul WLIOCTpaLUH,
UHTEPIpPETALUHU, apIYMEHTALUY;

YMEHUE BBIJBUTATh THUIIOTE3bl NpPU pELICHUH Y4eOHBIX 3aJady |
HOHUMAaTh HEOOXOAUMOCTh X MPOBEPKHU;

YMEHUE MPUMEHATh WHAYKTUBHBIE M  JEAYKTHUBHBIE CIIOCOOBI
paccyKIeHUH, BUAETh Pa3IMYHbIC CTPATEruu PELICHUS 3a4aY;
IIOHUMAHHUE CYIIHOCTH AJTOPUTMUYECKUX INPEANUCAHUNA U YMEHHUE
JENCTBOBATH B COOTBETCTBUU C IIPEMJIOKEHHBIM AJITOPUTMOM;

YMEHHE CaMOCTOATEIbHO CTaBUTh LEIHM, BbIOMpaTh U CO37aBaTh
AITOPUTMBI JJI pELIEHUS] YYEOHBIX MaTEMATUYECKUX MPOOIIEM;
YMEHUE IIJIAHUPOBATh U OCYIIECTBIIATH ACATEIBHOCTD, HAIIPABICHHYIO
Ha pPElICHUE 3a/1a4 HUCCIIEI0BATEIBbCKOTO XapaKTepa.

npeAMeTHbIE:

1) oBnanenune 0a30BbIM MOHSATUUWHBIM AallllapaToOM IO OCHOBHBIM pa3jeiam
COJIepKaHMsl; MPEJICTABICHUE OO0 OCHOBHBIX HU3YYa€MbIX TMOHATHUSAX (YHUCIIO,
reomeTpuueckas (Qurypa) Kak BaXXHEMIIMX MaTEMaTHUUYECKUX  MOJETSX,
MO3BOJISIFOIIMX OMUCHIBATh U U3y4YaTh PEAJIbHBIE IPOLIECCHI U SIBJICHUS;



2) yMeHHe paboTaTh C TE€OMETPUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJICKAThH
HEOOXOIMMYI0 HMH(POPMAIIMIO), TOYHO M TPAMOTHO BBIpaXXaTb CBOM MBICIU B
YCTHOW U NHMCBMEHHOW peuyd C NPUMEHEHUEM MaTEMATUYECKOW TEPMHUHOJIOTUU U
CUMBOJIMKH, HCIIOJIb30BAaTh  PAa3JIMYHbIC SI3BIKM  MaTEMAaTHUKH, IPOBOJUTH
Kjaccuukanuy, JOruyeckue OOOCHOBAHUSA, JOKA3aTeIbCTBA MAaTEMaTUYECKHUX
YTBEPKICHUN;

3) oBnajgeHUWE HaBBIKAMHM YCTHBIX TIUCBMEHHBIX, HWHCTPYMEHTAIbHBIX
BBIYHCJICHUH;

4) oBnageHUe TEOMETPUYECKHM S3bIKOM, YMEHHME HCIOJIb30BaTh €ro s
ONMCAaHUA MPEAMETOB OKPYXKAIOLIEro0 MHUpa; pasBUTUE MPOCTPAHCTBEHHBIX
OpeiCcTaBieHnid U M300pa3UTENbHBIX  YMEHHUM, NpUOOpETEeHHWE  HAaBBIKOB
F€OMETPUYECKUX TOCTPOCHU;

5) ycBOEHHE CUCTEMaTHYECKUX 3HAHUN O MIJIOCKUX (PUTypax M UX CBOMCTBAX, a
TaK)K€ Ha HaIrJSIIHOM YPOBHE — O IMPOCTEUIINX MPOCTPAHCTBEHHBIX TENAX, YMEHUE
OPUMEHATh CUCTEMATHYECKUE 3HAHHUS O HUX JJIA PELICHHUS T'€OMETPUYECKUX U
IIPAKTUYECKUX 3a/1a4ax;

6) yMmMeHue U3MEPATh JJIMHBl OTPE3KOB, BEJIMYMHBI YIJIOB, HCIIOJIb30BaTh
(bopMyIbl ISl HAXOXKJICHUS MEPUMETPOB, TUIOMIAeH 1 00BEMOB T€OMETPUUECKUX
duryp;

7) yMeHuE€ NPUMEHATh W3YUYCHHBIE TMOHATHS, pE3yJbTaTbl, METOIbl IS
peuieHus 3a1a4 IPaKTUYECKOro XapakTepa W 3a7ad U3 CMEXKHBIX JUCLUILUIMH C
UCMOJIb30BaHUEM IIPU HEOOXOJUMOCTHU CIIPABOYHBIX MATEpUANIOB, KaIbKYJSTOPOB,
KOMIIBIOTEPA.

Harasinnasi reomerpust

BrinycKkHUK HAYYHTCH:

1) pacrno3HaBaTh Ha YepTeKaxX, PUCYHKAX, MOJCIAX U B OKPYKAIOIIEM MHUPE
TUIOCKHE U MPOCTPAHCTBEHHBIE TEOMETPUUECKUE (DUTYPHI;

2) pacro3HaBaTh pa3BEepPTKU Kyba, MPSIMOYTOJIBHOTO TapauIeeuIe/a,
MPaBWIHLHON MUPaMUIBI, IWINHAPA U KOHYCA,

3) ompenensaTh MO JIMHEHHBIM pa3MepaM pa3BEepTKH (QUTYpBI JIMHEHHBIC
pa3Mepsl camoii purypsl 1 Ha000POT;

4) BBIYUCISITH 00bEM MPSIMOYTOJIBHOTO TIapaJUICTICTIUITC Ia;

BBITTyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUTHCH:

5) BBMUCIATH OOBEMBI TPOCTPAHCTBEHHBIX TI'€OMETPUYCCKHX (QUTYD,
COCTaBIICHHBIX UX MPSIMOYTOJBHBIX MapajlIeenUuIe/IOB;

6) yrayOuTh W pa3BUTh  MPEJACTABICHUS O  MPOCTPAHCTBEHHBIX
T€OMETPUIECKUX PUTypax;

7)  TUpPUMEHATh TOHSATHE PAa3BEPTKUA JJIS BBHITIOJHEHUS TPAKTHICCKUX
pacyeToB.

I'eomeTpuueckue purypol
BrinyckHuK HAy4YuTCo:



1) momp30BaThCA  SA3BIKOM TEOMETPHHM IS ONKMCAHUS  MPEJIMETOB
OKpPYXaIOIEro MUpa U UX B3aUMHOI'O PAcIOJIOKEHHUS;

2) pacro3HaBaTh W M300pa)xkaTh Ha YEPTEkKaX M PUCYHKAX T'€OMETPHUYCCKUEC
(Gurypsl 1 uX KOHQUTrypauuu;

3) HAXOAUTH 3HAYECHUS AJIMH JIMHEWHBIX 2JIEMEHTOB (PUTYpP M UX OTHOIICHMS,
rpagycayto mepy yriaos ot 0° mo 180°, mpumensis ompeneneHums, CBOMCTBa u
NpU3HAKU (UTYp U WX BJIEMEHTOB, OTHOIIEHUsS (uryp (paBeHCTBO, MoaoOueE,
CUMMETPHH, IOBOPOTA, NapaJJIEIbHbINA IEPEHOC);

4) onepupoBaTh C HayaJbHBIMH MOHSITHUSIMU TPUTOHOMETPUH U BBINOIHSITH
AJIEeMEHTapHbIE ONepauuy HaJ QYHKIUSIMU YTIIOB;

5) pemaTh 3alayd Ha J0Ka3aTEIbCTBO, ONMUPAsICh HAa M3YYCHHbIE CBOMCTBA
Guryp W OTHOIIEHHH MeXAy HUMH M TPUMEHSS M3YyYEHHbIE METOMbI
JI0Ka3aTebCTB;

6) pemarb HECHOXHBIE 3a/Jaud Ha IOCTPOEHUE, MPHUMEHSSI OCHOBHBIE
AJITOPUTMBI TIOCTPOCHUS C TIOMOIIBIO IIUPKYJISL ¥ IMHEHKH;

7) peuiath IpocTerIIne TUIAHUMETPUYECKHE 3a]Ja4H B IPOCTPAHCTBE.

BbIyCKHUK MOJTYYHT BO3MOKHOCTH HAYUUTHCSH .

8) oBmameTh METOJAMM PEUICHMS 3ajau Ha BBIYMCICHHUS U JIOKA3aTeIbCTBA:
METOJIOM OT MPOTUBHOTO, METOJOM MOJA00Ms, METOJIOM Iepedopa BapUaHTOB U
METOJIOM T€OMETPUUYECKUX MECT TOUCK;

9) npuoopecTu OTIBIT IpPUMEHEHUS anre4pandecKoro u
TPUTOHOMETPUYECKOrO  ammapara W UAed  JBIKEHUS TpU  pEHICHUH
reOMETPUUECKUX 3a/1a4;

10) oBnageTs TPAIULIMOHHON CXEMOH pelleHHus 3a7ad Ha MOCTPOEHHUE C
NOMOIIBI0 IHMPKYJIS W JIMHEHKW: aHalu3, TIOCTPOEHUE, I0Ka3aTeIbCTBO W
UCCJIeIOBAHNUE;

11) Hay4uThCS peliaTh 3aJa4d Ha MOCTPOCHHE METOAOM T'€OMETPHUYCCKOIO
MeCTa TOYEK U METOJIOM IMOA00uS;

12) mproOpecTy OmBIT UCCIAETOBAHUS CBOMCTB IUIAHUMETPUUYECKHX (DHUTYD C
MOMOIIBI0 KOMITBIOTEPHBIX TPOTPAMM;

13) mproOpecTr OMBIT BHITIOJHEHUS TIPOEKTOB MO TeMaMm: «I'eomeTpuueckue
npeobpazoBaHus Ha MIIOCKoCcTHY, «IlocTpoeHne oTpe3koB 1o Gpopmye».

MN3mepenne reomeTpu4ecKuX BeJIHYUH

BrinyckHuk HayuMTCH:

1) ucronp30BaTh CBOWCTBA W3MEPEHHS [UIMH, IUIOMAACH W YIJIOB MpH
pEelIeHNH 3a7a4 Ha HAXOXJACHWE JJIMHBI OTPE3Ka, JUIMHBI OKPY’KHOCTH,
JUIMHBI AYTH OKPYXHOCTH, IpaJlyCHOM MepBHI yIia;

2) BBIYHCIATH JUIMHBI JIMHEHHBIX DIIEMEHTOB (UTYp M WX YIJIBI, HCIOJIB3YS
(GopMyBl JUIMHBI OKPY>KHOCTH M JUIMHBI AYTH OKPY>KHOCTH, (HOPMYJIBI
iomaaen guryp;

3) BBIYHCIATH IJI0IIATN TPEYroJIbHUKOB, PsIMOYT'OJIbHUKOB,
napajjieorpaMMoB, Tpaneuui, KpyroB U CEKTOPOB;

4) BBIYUCIATH IIMHY OKPYXXHOCTH, JUIMHY AYTH OKPYKHOCTH;

5) pemarth 3amayM Ha JOKA3aTENLCTBO C HCIOJIB30BAaHHEM (OPMYII JIJTHHEI
OKPYXHOCTH U JJIMHBI YT OKPYKHOCTH, OpMYJI IIoIaned puryp;



6) pemiath  MpakTHYECKWE ~ 3aladyd,  CBsI3aHHBIE C  HAaXOXJICHUEM
Tr€OMETPUUYECKUX BETUUYMH (MCIONIb3Ysl P HEOOXOAUMOCTH CIPABOYHUKH
Y TEXHUYECKHUE CPEJICTBA);

BbINyCKHUK MOJTYYHUT BO3MOKHOCTh HAYUYMTHCSH .

7) BBIYMCISITH IUIOMIATU (UTYp, COCTABJICHHBIX HX JBYX WIH Oolee
MIPSAMOYT OJILHUKOB, MTApaJlIeIONPAMMOB, TPEYTOJIBHUKOB, KPyra U CEKTOpa,;

8) BBIUUCIATH IUIOIIAAM MHOTOYIOJBHHKOB, HCIONB3ysS OTHOIICHUS
PABHOBEJIIMKOCTU U PABHOCOCTABIICHHOCTH;

9) npuodpecTu OTIBIT IIPUMEHEHUS anredpanyecKoro U
TPUTOHOMETPHUYECKOTO ammnapara M HWIAEed ABWKEHUS NpPH pPEIICHUM 3adad Ha
BBIYMCIICHUE TIJIOIIA/IE MHOTOYTOJIbHUKOB.

Koopannarsl

BrinycKHUK HAYYHTCH:

1) BBIYHMCIATH JJIUHY OTpPE3Ka 1O KOOPAMHATAM €ro KOHIIOB; BBIYHMCIISTH
KOOPJIMHATBI CEPEUHBI OTPE3KA;

2) WCIOJIb30BaTh KOOPAWHATHBIM METOJ JJIi W3yUeHHs] CBOWCTB MPSAMBIX U
OKPYKHOCTEW;

BBINTyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCSH

3) oBmageTh KOOPAMHATHBIM METOJOM pELICHMS 3aJad Ha BBIYUCIIEHUE H
JI0Ka3aTeNbCTBO;

4) ipruoOPECTH OMBIT UCIIOJIB30BAHUS KOMITBIOTEPHBIX MPOTPAMM JIJIsl aHATH3a
YaCTHBIX CIy4a€B B3aMMHOIO PACIOI0KEHUS OKPYKHOCTEN U MPSMBIX;

5) mnpuoOpecTH OMNBIT BBHINOJHEHUS TMPOEKTOB Ha TeMy «lIpumenenue
KOOPIMHATHOTO METOJA NP PEIICHUU 33/1a4 Ha BBIYUCIIEHUE U I0KA3aTEIbCTBO.

BexTopsl

BrinyckHMK HAYy4YHTCSH:

1) onepupoBaTh ¢ BEKTOpAMH: HaXOIUTh CyMMY M Pa3HOCTh JIByX BEKTOPOB,
3aIaHHBIX T€OMETPUYECKH, HAXOJIUTh BEKTOP, PABHBII MPOU3BEACHUIO 3a/IaHHOTO
BEKTOpa Ha YHUCIIO;

2) HAXOIUTh JJI1 BEKTOPOB, 3aJaHHBIX KOOPIAMHATAMH: JJIMHY BEKTOpa,
KOOpAMHATBI CYMMBI W Ppa3HOCTH JIBYyX U 0Ooyiee BEKTOPOB, KOOPAMHATHI
IOPOU3BEIEHUSI  BEKTOpa HA  YHUCIO, TMPUMEHSs MOpU  HEOOXOAMMOCTH
COYETATEIIbHBIN, IEPEMECTUTEIBHBIN U PACIIPEACIUTEIIbHBIN 3aKOHBIL;

3) BBIUUCIATH CKAISPHOE MPOU3BEACHUE BEKTOPOB, HAXOAHUTH YTOJ MEXIY
BEKTOPAMU, YCTAHABIUBAThH NEPIEHAUKYISPHOCTD MPSMBbIX.

BbIlyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCS

4) oBmaneTh BEKTOPHBIM METOJOM ISl PEIICHHS 3aJad Ha BBIYMCICHUE U
NOKa3aTeIbCTBO;

5) mpuoOpecTH OMBIT BBIOJHEHUS TPOCKTOB Ha Temy «lIpruMeHeHue
BEKTOPHOI'0 METO/A NPH PEIICHNUH 33724 Ha BEIYMCIICHUE U JOKA3aTEIbCTBOY.



2. Conep:xxanue yueOHOro Kypca reomerpum 7 — 9 Kiacc.
7 kaacc (68 yacoB)

1. HavaabHble reoMeTpudyeckue ceeaenns (10)

[IpocTeiinme reoMeTprdeckue GUIyphl: mpsMasi, Touka, OTPE30K, Jyd, YTroJl.
[TonsiTe paBeHCTBa reomeTrpuyeckux ¢uryp. CpaBHEHHE OTPE3KOB H YIJIOB.
N3mepeHne oTpe3KoB, JJIMHA OTpe3ka. M3aMepeHue yriios, rpajycHas Mepa yria.
CMeXHBIE M BEPTHKAIBHBIC YTIIbI, X CBOMCTBA. [IepreH UKy IsIpHBIE TIPSMBIC.

2. Tpeyroabuuku (17)

Tpeyronpauk. Ilpu3Haku paBeHCTBA TPEYrOJbHUKOB. IlepneHIuKyIsp K
npsaMoii. MenuaHbl, OMCCEKTPUCHI U BBICOTHI TPEYroJbHUKA. PaBHOOEIpEHHBIN
TPEYrOJbHUK W €r0 CBOWCTBA. 3a/1aud HA MOCTPOCHUE C MOMOIIBIO MUPKYJIS H
JINHEUKU.

3. MapasienbHblie npsvMbie (13)

[Tpu3Haky mapaIeIbHOCTH TPSIMBIX. AKCHOMa IapajuieIbHBIX IPSIMBIX.
CBolicTBa MapajIeIbHBIX MPSMBIX.

4. CoOTHOLIEHUS MEKIY CTOPOHAMHM U YIJIaMH TpeyroJjbHuka (18)

CyMmMma yrioB TpeyronbHuka. COOTHOIICHHE MEXIY CTOPOHAMU
U yrilamMd TpeyrojbHHKa. HepaBeHCTBO TpeyroibHHKA. I[IpsIMOYyroibHbIC
TPEYrOJbHUKHM, UX CBOWCTBA W NMPU3HAKUA PAaBCHCTBA. PacCcTOSTHWE OT TOYKH [0
npsiMoii.  PaccTosHMe  MeXaIy — mapajUICNbHBIMH - NpsAMBIMU.  [locTpoeHue
TPEYTroJIbHUKA 110 TPEM JIEMEHTaM.

5. IToBTopeHnue. Pemenne 3agayu (10)

8 ki1acc (68 yacos)

1.  YerbipexyroabHuku (14)
MHOroyroJyibHUK, BBITYKJIBII MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK.
[TapannenorpamMm, ero cBOMCTBa W TIpuU3Haku. Tpanenus. [IpaMOYyrojabHUK,
pomO, kBaapat, ux cBorictBa. OceBas U IIEHTpaJbHAsi CHMMETPHH.

2.  Ilmomanw (14)
[lonssiTMe  momaaM  MHOrOoyrosibHuka.  Ilnomaau — mpsAMOyrolibHUKAa,
napaJiesiorpaMMa, TpeyrojibHUKa, Tpanenuu. Teopema [Tudaropa.

3. IMonxooHbIe TpeyroabHuku (19)
[Tono6ubie TpeyronbHuku. [lpusHaku momoOus TpeyroidbHUKOB. [IpuMeHeHue
noIo0usl K JOKa3aTeNbCTBY TeOpeM W pemieHuio 3anad. CHHyC, KOCHMHYC U
TaHI'€HC OCTPOTO YIJIa NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

4, Oxpy:xkHocTh (17)
B3anmHOe pacnonoxeHne nOpsAMOM U OKpykHOcTH. KacarenpHas K
OKPY)KHOCTH, €€ CBOMCTBO W TMpu3HaK. LleHTpaiabHble M BIUCAHHbBIC YTIIBL.
UeThlpe 3ameyaTesbHble TOYKH TpEYroJibHHKA. BrucaHHas u onucaHHas
OKPYKHOCTH.

5. IMoBTOpenne. Pemenue 3axau (4)



2.

9 kaacc (68 yacoB)

BekTopbl. MeToa koopauHar (18)
Ilonsitne BekTopa. PaBeHCTBO BeKTOpOB. CIOKEHHME M BBIYMTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoxeHue BekTopa 10 JIBYM
HEKOJUIMHEAapHbIM BekTopaMm. Koopaunatel BekTopa. llpocreiimme 3agaun B
KOOpAMHATAX. YPaBHEHUs OKPYXKHOCTH U NpsMoM. [IprumeHeHue BEKTOpOB U
KOOPJIMHAT MPU PELICHUU 3a/]a4.

CooTHOICHUA MeKAY CTOPOHAMM U YIJIAaMH TpeyrojibHuka. CraasipHoe

npou3BeneHne BeKTopon (11)

CuHyc, KOCHHYC W TaHT'€HC yria. TeopeMbl CHHYCOB W KOCHHYCOB. Perenue
TpeyroibHUKOB. CKalsIpHOE MPOM3BEIACHWE BEKTOPOB M €ro IPUMEHEHHE B
reOMETPHUCCKUX 3aauax.

JITMHA OKPYKHOCTH M II0IIAAbL Kpyra (12)
[TpaBuiIbHBIE MHOTOYTOJNBHUKHA. OKPYKHOCTH, OIHCAHHAS OKOJIO IPaBHILHOIO
MHOTOYIOJbHMKA W  BIOHMCaHHas B Hero. IlOCTpoeHHE  IMPaBHIBHBIX
MHOTOYTOJBHHUKOB. J[JTuHa OKpykHOCTH. Iomans Kpyra.

JBuskenns (8)
Otobpaxkenue miockocTr Ha ceOs. [Tonstue apmwkenns. OceBast U IEHTpaIbHAs
cumMetpun. [TapamensHblii meperoc. [ToBopot. HajaoeHHs U IBHKCHHS.

006 akcnomax reomerpuu (2)
becena 00 akcoOMax reOMETPHH.

HavaabHble cBeJieHust U3 crepeoMeTpuu (8)
[Mpeamer  crepeomerpun.  ['eomMeTpuueckue Tella W MOBEPXHOCTH.
MHOrorpaHHUKH: TPU3Ma, TMapaJUIeJenuIes, TupaMuaa, QOpMyJIbl JUis
BBIYKMCIICHHUS WX 00beMOB. Tenaa W MOBEPXHOCTH BpAIICHUS: LUJIHMHIP, KOHYC,
chepa, map, GopMysbl IS BBIYUCICHHS HX IUIOMIAJEH MOBEPXHOCTEH U
00bEMOB.

IToBTOpenue. Pemenue 3aja4 (9)

IIpoekTsl MO reomMeTpuu A1 7-9 Ki1accoB
['eomeTpust B peasibHON KU3HU;
N3Mepenne reoMeTpuueCcKuX BEJIUYMH;
['eoMeTpust B ICTOPUUECKOM Pa3BUTHH;
Meton koopiMHAT;

BexTtopsr.

TeopeTHKO-MHOXKECTBEHHBIE TOHSATHS.

ok wdrE

IlepeyeHb KOHTPOJBbHBIX PadoT.

7 KkJacc.

1. KontponwHas pabora Ne 1 mo teme: «HauanbHble reoMerpuueckue
CBEJICHUSI.

Kontponbnas padota Ne 2 1o teme: « TpeyroabHUKN».

3. Kontponbnas padora Ne 3 mo teme: «IlapamiensHbie mpsMbIey.

N



8 kiacc.

N =

Kontponbsnas padora Ne 4 no teme: «COOTHOLIEHUE MEXY CTOPOHAMMU
U yIJ1aMH TPEyTOJIbHUKAY.

Kontponbsnas pabora Ne 5 mo Tteme: «lloctpoeHue TpeyroiabHUKa MO
TPEM 3JIEMEHTaM».

KonTtponbsnas padora Ne 1 o teme: «HeTbIpexyroabHUKI.
Kontponbsnas padora Ne 2 o teme: «Ilnomanby.

Kontponenas pabora Ne 3 mno Teme: «lIpuznaku mnogobus
TPEYrOJbHUKOB.

Kontponbshas padora Ne 4 no teme: «COOTHOLIEHUE MEXITY CTOPOHAMU
U YIJIaMH MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

KonTtponbsnas padora Ne 5 o reme: «OKpyKHOCTbY.

Kontponbuas pa6ota Ne 1 o Teme: «Bektopsl. MeTo1 KoopauHaT.
Kontponbnas pa6ota Ne 2 1o Teme: «COOTHOIIEHHUE MEXK]Ty CTOPOHAMH U
yTJIaMu TpeyroyibHuKa. CKaJIsIpHOE TPOU3BEICHUE BEKTOPOB.
Kontponwsnas padora Ne 3 mo teme: «/[mMHa OKPY>KHOCTH M TUIOIIAIh

KpyTay.
Kontponbsuas padota Ne 4 1o Teme: «JIBHKEHU».

3. TemaTnyeckoe MNJIaHUPOBAHHUE.

Paznen Ko- Tembl Koin- | OcHOBHEBIE BUIBI

BO BO NeSATeIbHOCTH

4acoB yaco | oOyvaroniuxcs (Ha ypoBHE

B y4eOHBIX JICHCTBHIA)

7 kJj1ace
Havanbubie 10 [Mpsimast u oTpe3ok. | 3 IIpuBOUTE IPUMEPHI
r€OMETPUYECKHUE JIy4 u yrod. IEOMETPHHIECKAX PUIYp.
CBEICHHUS CpaBHeHI/Ie OnuceIBaTh TOYKY, IIPAMYIO,

OTPE30K, JIy4, YIroJl.

OTPC3KOB U YIJIOB. dopmynrpoBaTh: [ lonpeaeneH

Hsmepenne 3 UsI: PaBHBIX OTPE3KOB,
OTPE3KOB. cepelMHbl OTPe3Ka,
M3MepeHue yrios. PacCTOSIHUS MEXK/Ly ABYMs
TleprienauKymApHbIe | 4 TOYKaMH, JTOTOJTHUTEIBHBIX

Jy4ed, pa3BEPHYTOrO yria,
PaBHBIX YIJIOB, OMCCEKTPHUCHI
yIjla, CMEXHBIX U
BEPTUKAJIBHBIX YIJIOB,
[IEPECEKAIOIUXCS MTPSMBIX,
NEPIEHAUKYIIAPHBIX NIPSMBIX,
NEPIEHANKYJIApa, HAKIIOHHOM,
pPacCTOSIHUSA OT TOYKH J10

IPsIMBIE.




IIPSIMOM; CBOMCTBA:
pacroJIoKEeHUsl TOUEK Ha
IIPSIMOM, U3MEPEHUS OTPE3KOB
U YIJIOB, CMEXHBIX U
BEPTUKAJIbHBIX YIJIOB,
NEPIEeHIUKYISPHBIX MPSMBIX;
OCHOBHO€ CBOMCTBO IPSIMOH.
Knaccuduuuposats yrisl.
Jloka3pIBaTh: TEOPEMBI O
MIEPECEKAIOIUXCS TPAMBIX, O
CBOMCTBAaX CMEXKHBIX U
BEPTUKAJIBbHBIX YIJIOB, O
€AMHCTBEHHOCTH IIPSIMOM,
NEPNEHANKYJIAPHON TaHHOMN
(citydaii, KorJ1a TOUKa JISKUT
Ha JaHHOW npsimoit). HaxomuTe
JUIMHY OTpe3Ka, TPaayCHYIO
Mepy yriia, UCHOJIb3Ys
CBOWCTBA MX U3MEPEHUN.
N3o6paxaTh ¢ TOMOIIBIO
YepTEKHBIX HHCTPYMEHTOB
reoMeTpuueckue Qurypsbl:
OTPE30K, JIy4, YToJI, CMEXHbIE
Y BEPTUKAJIBHBIC YIJIBI,
NEPIECHIUKYIIAPHBIC MIPSIMBIE,
oTpe3ku U Jy4u. [losicHAT,
YTO TAKOE€ aKCHOMa,
omnpenenenue. Pemare 3agaun
Ha BBIYNCIICHUE U
JI0Ka3aTeNnbCTBO, IPOBOAS
HE00XO0/IUMBIE 10Ka3aTelIbHbIE
pacCyXICHU.

TpeyronbHUKH

17

[lepBblii mpu3HAK
paBEHCTBA
TPEYTrOJIbHUKOB.

Mennansl,
OMCCEKTPUCHI U
BBICOTEHI
TPEyroJibHUKA.

Bropoii u Tpetuit
MIPU3HAKU
paBeHCTBA
TPEYTOJIbHUKOB.

3amaun Ha
MOCTPOCHHUE.

OnuceIBaTh CMBICT MTOHSTHS
«paBHbBIE PHUTYPBD».
[TpuBOAUTH IPUMEPHI PABHBIX
¢buryp. U3o0paxats u
HAXOJIUTh Ha PUCYHKAX
PaBHOCTOPOHHHE,
paBHOOEIPEHHBIE,
IPSIMOYTOJIBHEBIE,
OCTPOYTOJIbHBIC,
TYNOYTOJIbHbIE TPEYTOJIbHUKU
U MX 3JIEMEHTHI.
Knaccudunuponatsb
TPEYroJIbHUKHU 110 CTOPOHAM
u yriaMm. QopMyaupoBaTh:
OTIpe/IeICHUS:
OCTPOYT'OJILHOTO,
TYIOYTOJILHOTO,
IPSMOYTOJIBHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO,
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Pa3HOCTOPOHHETO
TPEYrOJbLHUKOB; OMCCEKTPUCHI,
BBICOTBI, MEIaHbI
TPEYroJbHUKA; PAaBHBIX
TPEYroJIbHUKOB; CEPEAMHHOTO
MEePIEHANKYIIApa OTPE3Ka;
nepuMeTpa TpeyroabHUKa;
CBOMCTBA: paBHOOEAPEHHOTO
TPEYroJbHUKA, CEPEAUHHOTO
MEePIEHANKYIIApa OTPE3Ka,
OCHOBHOT'O CBOWCTBA
PaBEHCTBA TPEYTrOJILHUKOB;
MPU3HAKHU: PAaBEHCTBA
TPEYrOJIbHUKOB,
pPaBHOOEAPEHHOTO
TpeyroJibHuKa. Jloka3piBaTh
TEOPEMBI: O €IMHCTBEHHOCTH
MIPSAMOM, EPIICHINKYISIPHON
JAaHHOM (CITydaid, Korja TouKa
JISKUT BHE JAHHOM MPAMOi);
TpU TIpU3HAKA PABEHCTBA
TPEYroJIbHUKOB; MPU3HAKU
paBHOOEAPEHHOTO
TPEYroJbHUKA; TEOPEMBI O
CBOICTBAX CEPEAUHHOTO
NepIeHIUKYIspa,
PaBHOOEPEHHOTO U
PaBHOCTOPOHHETO
TPEYroJbHUKOB. Pa3bscHATS,
YTO TaKOE TEOPEMa, OINUCHIBATh
CTPYKTYPY T€OPEMBI.
OOBACHATD, KAKYI0 TEOPEMY
Ha3bIBaIOT 0OpATHOM JTaHHOH, B
4EM 3aKJIF0YAETCS METO]I
JI0Ka3aTelbCTBa OT
npotuBHOro. [IpuBoAUTH
MIPUMEPHI UCIIOJIb30BAHUS
sTOro Meroja. Pemare 3amauu
Ha BBIUUCIICHUE U
JIOKa3aTeNbCTBO

[TapannenbHbie
I IVISE

13

[IpusHaku
NapajyIeIbHOCTH
JBYX MPSAMBIX.

Axcuoma
MapAJLICTBbHBIX
MPSMBIX.

Pacrnio3HaBath Ha yepTexkax
napajelibHble IpsSIMBbIE.
N3006pakaTh ¢ HOMOIIBIO
JUHEUKU U yroJIbHUKA
napaujelibHble IpsSIMBbIE.
OnwuceIBaTh yIibl,
o0Opa3oBaHHbIE IPU
MEPEeCcCeUeHUH JBYX MPSIMBIX
cekyuieil. PopMyIMpoBaTh
OTIpe/IeNIeHNUs: TapaJlIeTbHBIX
HPSMBIX, PACCTOSTHUS MEXKTY
napajieIbHbIMUA IPSIMBIMH,

11




BHEIITHETO YIJla TPEYyroiIbHUKa,
TUINOTEHY3bI U KaTeTa;
CBOMCTBA: NapAJICIIbHBIX
NpPSMBIX; YTJIOB,
00pa30BaHHBIX NpU
NepeceueHIH MapauIeIbHbBIX
IIPSIMBIX CEKyIIEn

CooTtHomeHus 18 CooTHolIeHUs dopmynupoBarb
MEXKITY MEXTy CTOPOHAMH OIPEJEIEHUS: CyMMBI YJIOB
TPCYIroJIbHUKA, BHCUIHECTO J1a
CTOpPOHAMU U U yTliamu peyr ’ yr
TPEYroJibHUKA, COOTHOIICHUN
yriamu TPCYroAbHHKA. MEXIY CTOPOHAMU U yIiIaMU
TPEYroJbHUKA. [IpsamoyronbHbie TPEYrOJIbHIKA;
TPEYTrOJIbHUKHU. IPSAMOYTOJILHOTO
HOCTpOGHI/Ie TPEYroJIbHUKA, OCHOBHOC
TpeerHBHI/IKa 1o CBOUCTBO MapaljICIIbHBIX
NPAMBIX; IPU3HAKU:
TPEM DJIEMEHTAM.
napajjaCJIbHOCTH IPSAMBIX,
IToBTOpEHMUE. 10 HauvanbHbie paBEHCTBA MPSAMOYTOJIBHBIX
Pemenue 3amauy. reOMETPUYECKHE TPEYroNbHUKOB. JJOKa3bIBATE:
CBEJICHUS TEOpPEMBI O CBOMCTBAX
TpeyronsHUKH MapaJUIENIbHBIX PAMBIX, O
C ME JIOB TPEYI'OJIbBHUKA, O
[TapannenbHbie YMME YT peyr ’
BHEIIIHEM YTJIE TPEYTOJIBHHKA,
MIpSMBbIC
HEPABEHCTBO TPEYTOJIbHUKA,
CootHomenus TEOPEMBI O CPAaBHEHUHU CTOPOH
MEXKIy CTOPOHAMU ¥ YIJI0B TPEYTOJIbHUKA,
Y yrJIaMu TEOPEMBI O CBOMCTBAX
TPEYrONbHHUKA. MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, PU3HAKA
napajiCIIbHBIX IPAMBIX,
PpaBE€HCTBA IIPAMOYI'OJIbHBIX
TpEyroJibHUKOB. Pemath
3a1a4i Ha BBIYUCIICHUC U
JA0Ka3aTeJIbCTBO
8 kiacc
UYetsipexyronabn | 14 MHOTrOyroJIbHUKH. IosicHsITh, 4TO Takoe
UKH Hapaﬂf[ef[orpaMM " YCTBIPCXYT'OJIbHUK. OnuceIBaTh

Tpanenus.

[IpsAMOYTONBHUK,
pomO, KBaapar.

AJIEMEHTBI YETBIPEXYTOJIbHUKA.
Pacnio3zHaBaTh BBIITYKIIbIE U
HEBBIIYKJIbIE
YETBIPEXYTOJIBHUKHU.
N3006pakaTh 1 HAXOIUTh HA
PUCYHKAX YETBIPEXYTOJIbHUKHU
Pa3HBIX BUIOB U UX DJIEMECHTBHI.
®opMyUpoBaTh
ONpPEAEIIEHU:
[apajuieJIorpaMMa, BEICOTBI
napajuieaorpamma;
NpSAMOYTOJIbHUKA, poMOa,
KBaJpara; CpeaHel JIMHUU
TPEYroJIbHUKA; TpalleluH,
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BBICOTHI TPaNl€MU, CPEIHEN
JMHUY Tpaneluuy;
LEHTPAJIBHOTO yrja
OKPY>KHOCTH, BIMCAHHOTI'O yIJla
OKPY>KHOCTH; BIIUCAHHOTO U
OIMCAHHOTO
YEeTBIPEXYTOJIBHUKA; CBOMCTBA:
IapajuIeIorpaMMma,
pPSAMOYTOJIbHHKA, poMOa,
KBajpaTa, CpeAHUX JIMHUI
TPEYroJbHUKA U TpareLuu,
BIIMCAHHOTO YTJjla, BHIUCAHHOTO
Y ONHMCAaHHOTO
YEeThIPEXYrOJIbHUKA; IPU3HAKHU:
IapajuIeIorpaMMma,
IpsIMOYToJIbHUKA, poMOa,
BIIMCAHHOTO U OTIMCAHHOTO
YETBIPEXYTOJIbHUKA.
Jloka3bIBaTh: TEOPEMBI O
CyMME€ yIJIOB
YETBIPEXYTOJIbHUKA, O
rpajyCHOM Mepe BIUCAHHOTO
yIJia, O CBOMCTBAX U
MIPU3HAKaX MapajieJorpaMMma,
MPSIMOYTOJIbHUKA, poMOa,
BIIMCAHHOTO W ONMCAHHOTO
YeTBIPEXYTOJIbHUKA.
[IpuMeHATh N3ydeHHBIE
OIpeaesIeHusI, CBOMCTBA

Y [IPU3HAKH K PEIICHUIO 3a/1a4.

[ Imomans

14

[Inomans
MHOTOYTOJIbHUKA.

[Inmomans
napajiegorpamMmma,
TPEYroJbHUKA U
Tpanenmu.

Teopema [Mudaropa.

[ToscHSATE, 4TO Takoe MJIOIIAIh
MHOTOYyrojbHHKa. ONMUChIBATH
MHOTOYTOJIbHUK, €r0
AJIEMEHTBI; BBITYKJIbIE U
HEBBINYKJIbIC
MHOTOYTroJbHUKU. M300paxars
Y HaXxOJIUTh HAa PUCYHKaX
MHOTOYTOJIBHUK U €r0
3JIEMEHTBI; MHOTOYT'OJIbHHUK,
BIMCAaHHBINA B OKPYKHOCTb, U
MHOT'OYTOJIbHUK, ONTMCAHHBIN
OKOJIO OKPY>KHOCTH.
PopMyIUpOBATH:
OIpENEIIEHUs: BIIMCAHHOTO U
OIMCAHHOTO MHOT'OYI'OJIbHUKA,
IJIOIIA MHOTOYTOJIbHUKA,
PaBHOBEIMKHUX
MHOT'OYT'OJIbHUKOB; OCHOBHBIE
CBOMCTBA MJIOMIAAU
MHOTOYT'OJIbHHKA.
Jloka3bIBaTh: TEOPEMBI O
CYMME€ YIJIOB BBIITYKJIOTO N-
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YIOJIbHMKA, ILIOIAAH
IIPSAMOYIOJIBHUKA, TUIOIIAIN
TPEYTrOJbHUKA, IUIOILALN
TpaneLuu.

IIpuMeHATHh U3ydeHHbIE
OIIPEICIICHUS, TEOPEMBI

1 (OpMYJIbl K PEHICHHIO 33134

ITonoOHbIE 19 Onpenenenue DopmyIHpoBaTh: ONMPEACICHHUE
TPEYTrOJIbLHUKH. MOA00HBIX HOI‘96HI’IX TpEYTOJIbHUKOB,
TPEYTOBHUKOB. CBOIICTBa: MeIMaH
TPEYroJbHUKA, OMCCEKTPUCHI
[Tpusnaku mogoous TPeyrobHIKa,
TPEYTOJIbHUKOB. MIEPECEKAOIINXCS XOP/I,
[Ipumenenue KacaTeJIbHOM U ceKyIeil;
OI00US K NPU3HAKK NOJ00Ms
JIOKa3aTelIbCTBY TPEYroJIbHUKOB. JloKa3bIBaTh:
teopemsl: Daseca, 0
TeopeM
MPOTIOPIIMOHAIBHBIX OTPE3KaX,
1 PCIICHHUIO 3a/aH. 0 CBOMCTBax MeMaH
CooTHolieHus TPEYrOJIbHHUKA, OHCCEKTPUCHI
MEXAYy CTOPOHAMH TPEyroJibHUKa; CBOMCTBA!
¥ yrIaMu MepeceKaomuxcst Xopi1,
NPSMOYTONBHOTO KacaTeJbHOU M CEeKYIIEH;
MIPU3HAKHU TI0100us
TpeYroIpHIKA. TPEYrOJILHUKOB.
[IpuMeHATh N3ydeHHBIE
OIpeesIeHusI, CBOMCTBA
Y TIPU3HAKHU K PEIICHUIO 3a71a4
OKpY>KHOCTb. 17 KacarenpHas N300paxarh Ha pUCYHKaX
OKDPY)KHOCTH. OKPY)KHOCTB U €€ DJICMCHTHI,
KacaTeJbHYIO K OKPYKHOCTH;
LlenTpanbHbIe U
OKPY)KHOCTb, BIIICAHHYIO B
BIIMCAHHBIC YIJIBI. TPEYroJIbHUK, H OKPY>KHOCTb,
Yerpipe OIHUCAHHYIO OKOJIO HETO.
3aMeYyaTesbHbIE OnuceIBaTh B3aMMHOE
TOYKH PacIoJIoKEHUE OKPY)KHOCTH U
TpeyroIbHHKA. npsiMoit. @OpMyITUpPOBaTH:
[y — OTIpE/ICIICHUS: Opr)K.HOCTI/I,
Kpyra, uX 3JIEMEHTOB;
OIHnCaHHasd KacaTellbHOM K OKPY/KHOCTH;
OKPY>KHOCTH. OKPY>KHOCTH, OITMCAHHON
[ToBTOpEHME. 4 [ToBTOpEHME. OKOJIO TPEYTOJIbHHKA, 1

Pemenue 3agau

Pemenue 3agau.

OKPY>KHOCTH, BIIUCAHHOU B
TPEYroJabHUK; CBOMCTBA:
CEPEIMHHOIO MEPIECHANUKYISAPA
kak 'MT; GuccekTpucsl yria
kak 'MT; kacarenpHO#I

K OKPY’KHOCTH; UaMeTpa U
XOpAbl; TOYKU [IEPECCUCHUS
CEpPEIUHHBIX
NEPIEHIUKYIIAPOB CTOPOH
TPEYrOJIbHUKA; TOYKU
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nepeceyeHust OucCeKTpuc
YIJI0B TPEYrOJIbHUKA;
IIPU3HAKYU KACaTEIbHOM.
Jloka3bIBaTh: TEOPEMBI O
CEpEIMHHOM IEPIEHIUKYIISAPE
u 6uccekrpuce yria kak ['MT;
0 CBOMCTBAax KacaTeJIbHOH; 00
OKPY>KHOCTH, BIMCAHHOU

B TPEYrOJIbHUK, OIIMCAHHOU
OKOJIO TPEYTrOJIbHUKA;
IIPU3HAKU KACATEIIBHOM.
Pemate oCHOBHBIE 3a1aun Ha
MIOCTPOEHHUE: TIOCTPOCHHE YIJIa,
PaBHOTO JJaHHOMY; IIOCTPOEHKE
CEpEeIMHHOTO NMEePIEHANKYIISIpa
JAHHOTO OTPEe3Ka; MOCTPOEHUE
IIPSAMOM, IPOXOIAIIEN Yepes3
JAHHYIO TOUKY U
MEPNEHANKYIIAPHON TaHHOMN
MPSIMOM; TOCTPOEHNE
OMCCEKTPUCHI TAHHOTO yTJa;
MIOCTPOEHHE TPEYTrOJIbHHUKA 110
JIBYM CTOPOHAM H YTy MEXIY
HUMH; 110 CTOPOHE U JIBYM
MPUJICKAIIUM K HEW yTJIaMm.
Pemrats 3a1aun Ha mocTpoeHue
metogoM 'MT. Ctpouts
TPEYrOJIBHUK IO TPEM
cropoHaM. Pemiats 3a1aun Ha
BBIYUCIICHUE, T0KA3aTEIbCTBO
U MTIOCTPOEHUE

9 kJjacce

BekTopsl.

[TonsiTue BekTOpA.

CnoxeHnue u
BBIUUTAHUE
BEKTOPOB.

YMHOXEHME

BCKTOpPA Ha 4YHCJIO.

[Ipumenenue
BEKTOPOB K
PELICHUIO 3a]1a4.

OrnuceIBaTh MOHATHS
BEKTOPHBIX U CKaJISIPHBIX
BennuuH. MimoctpupoBaTh
MOHSTHE

BekTOpa. | DopMyIupoBaTh:
OTpeeNIeH s : MOTYIs
BEKTOPa, KOJUIMHEAPHBIX
BEKTOPOB, PaBHBIX BEKTOPOB,
KOOpPJIMHAT BEKTOPa, CYMMBbI
BEKTOPOB, Pa3HOCTU BEKTOPOB,
IIPOTUBOIIOJIOKHBIX BEKTOPOB,
YMHO’KEHUS BEKTOPA Ha YUCJIO,
CKaJISIPHOTO ITPOU3BEIECHUS
BEKTOPOB; CBOMCTBA: PABHBIX
BEKTOPOB, KOOPJIUHAT PaBHBIX
BEKTOPOB, CIO0KEHHS
BEKTOPOB, KOOpJAMHAT BEKTOpa
CYMMBI ¥ BEKTOPa Pa3HOCTHU
JIBYX BEKTOPOB,
KOJUIMHEAPHBIX BEKTOPOB,
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YMHOKEHUS BEKTOpa Ha YKCIIO,
CKQJIIPHOT'O ITPOU3BEICHUS
JIBYX BEKTOPOB,
NEPIEHIUKYIIIPHBIX BEKTOPOB.
Jloka3bIBaTh TEOPEMBI: O
HAaxOKJICHUH KOOPAUHAT
BEKTOPA, O KOOpAUHATAX
CYMMBI U pa3HOCTH BEKTOPOB,
00 yCcI0BUM KOJUIMHEAPHOCTU
JIBYX BEKTOPOB, O HaXOKJICHUHU
CKAJIIPHOT'O ITPOU3BEICHNUS
JIByX BEKTOPOB, 00 yCIOBUU
MEePIEHIUKYJIIPHOCTH.
Haxoaute kocuHyC yria
MEXy JIBYMS BEKTOPAMHM.
IIpuMeHATh U3y4eHHbIE
OIIpeNeICHUs], TEOPEMBI

1 (OPMYJIBI K PEHICHHIO 33124

Meton 10 Koop JIUHATBI OnuceIBaTh NPSIMOYTOJIBHYIO
KOOpAUHAT. BEKTOpA. CHCTEMY KOOP/IHAT.
TTpocTeiime DopMyIUpOBaTh: ONIPEACICHUE
ypaBHEHUs QUTYpHI,
3ajati B HEO00XOINMOE U JOCTATOYHOE
KoopnHatax. YCIIOBHS TIAPALICTBHOCTH JIBYX
YpaBHeHuUE NPSIMBIX. 3aIMCHIBATh U
OKPYKHOCTH U JIOKa3bIBaTh (hOPMYITBI
npsAMOii PaCCTOSIHUS MEXTY TBYMSI
TOYKaMH, KOOPJHMHAT
CepeIMHbI OTpe3ka. BeBOaUTH
ypaBHEHHE OKPY)KHOCTH,
oO1niee ypaBHEHHUE TPSMON,
yYpaBHEHHE MPSIMOH C yrIIOBBIM
koddurmentom. Jloka3piBaTh
HE00X0IMMOE U I0OCTATOYHOE
YCIIOBHE MApajlIeIbHOCTH JIBYX
npsiMbIX. [IpumeHsTh
U3YUYCHHBIC ONPEIICTICHHS,
TEOopeMbI ¥ (HOPMYIIBI K
pEILICHHIO 3214
CooTHOIIIEHUE 11 Cunyc, KOCHUHYC, PopMyIMpOBATH:
MEXITY TaHICHC YIJIa. OTIpEJICIICHUS: CHHYCA, ]
CTOPOHAMH H CooTHoIIEHHE MEXTY KOCI/IH}?a, TaHreHca Yila oT 0
CTOPOHAaMH U yriamu 10 180 ; cBOMCTBO CBSI3M JIIMH
yrnamu TPEeYroJbHUKA JaroHaiei u CTOpoH
TPEYTOJIbHUKA. HapaeiorpaMma.
CxanspHoe dopmMynTUpoBaTh M Pa3bICHATH
MIPOU3BEICHUE CranspHoe OCHOBHO®
BEKTOPOB I — TPUTOHOMETPHUECKOE
TOXJIECTBO. BHIUHCIATH
BEKTOPOB

3HAaYCHHE
TPUTOHOMETPHYECKON
(GYHKIIUY yTi1a 110 3HaYE€HUIO
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OZHOMW U3 €ro 3aJaHHBIX
¢bynkuii. DopMynupoBath U
JIOKa3bIBaTh TEOPEMBI:
CHUHYCOB, KOCUHYCOB,
CJIEJICTBUS U3 TEOPEMBI
KOCHUHYCOB U CUHYCOB, O
IIJIOIIAIY OIIMCAHHOTO
MHOTOYT'OJIbHUKA. 3alUChIBAaTh
Y JIOKa3bIBaTh ()OPMYIIBI JUIS
HaXO0XI€HUS 101 1n
TPEYTroJbHUKA, PaJUyCOB
BIIMCAHHOW M OTIMCAHHOM
OKPYKHOCTEH TPEYrOJIbHHKA.
IIpuMeHATh U3y4eHHbIE
OIIpeNeIeHUs], TEOPEMBI

1 (OpMYJIBI K pEHICHHIO 33134

JlnmHa
OKPYXHOCTH U
Iomaahb Kpyra

12

[IpaBuibHBIE
MHOTOYTOJIbBHUKH

JlnHa OKpYXKHOCTH 1
IUIOIIAb Kpyra

Pemrenue 3agaq o
teme: «[lnomane kpyra
U JUTMHA OKPY>KHOCTH»

[TosicHATB, YTO TaKOE LIEHTP U
LHEHTPAJIBHBIN Yol
MIPaBUIILHOTO
MHOTOYTOJIbHUKA, CEKTOP U
CErMEHT Kpyra.
@opMyJIHpOBATH: ONIPEACICHNE
MIPaBUIILHOTO
MHOTOYTOJIbHUKA; CBOMCTBA
MIPaBUIILHOTO
MHOT'OYTOJIbHHKA. JI0Ka3bpIBaTh
CBOICTBA MPABUIIBLHBIX
MHOT'OYT OJIbHUKOB.
3anuceIBaTh U Pa3bsCHATH
(bopMyIIBl UTMHBI OKPY>KHOCTH,
IJIOIIAU Kpyra. 3anuchiBaTh U
JIOKa3bIBaTh GOPMYJIbl JUTUHBI
JIyTH, IJIOIAIU CEKTOPa,
bopMyIBI TSI HAXOXKACHUS
paanycoB BOMCAHHON U
OIIMCAaHHOM OKPYKHOCTEMN
MIPaBUIILHOTO
MHOTOyrojbHuka. CTpouTh ¢
MIOMOIIBIO HUPKYJISL U TUHEUKHU
MIPaBUJIbHBIE TPEYTOJIbHUK,
YEThIPEXYTOJIbHUK,
LIECTUYTOJIbHUK. [IpuMeHsTh
W3YYEHHBIE OIIPENIEIICHNUS,
TeopeMbl U HOpMyIIBI K
PELIECHNUIO 3a/1a4

JIBruxKEeHUS

IlonsTHE OBMKEHUS

[TapamnenbHbIi
IIEPEHOC U IIOBOPOT

Pemenne 3amay mo
TEMC! <<I[BI/I)K6HI/IC»

[TpuBOUTE IPIMEPHI
npeobpa3oBaHus GUTyp.
OnuceiBaTh MpeoOpa3oBaHUs
¢uryp: napauienbHbIH
HePEHOC, OCeBasi CHMMETPHS,
LEHTpaJIbHAs CHMMETpUS,
MIOBOPOT, FTOMOTETHS], 110JI00HeE.
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DopMyIIIpOBATh:
OIIPENEIICHUS: IBU)KCHHUSI,
paBHBIX (UTYpP; TOYEK,
CUMMETPUYHBIX OTHOCUTEIBHO
MPSAMOI; TOUEK,
CUMMETPUYHBIX OTHOCUTEIHHO
TOYKH; PUTYpBI, UMEIOLLEN OCh
CUMMETPHH; QUTYPHI,
HMMEIOLLEH [IEHTP CUMMETPUH;
no100HBIX (Uryp; CBOMCTBA:
JIBUKEHUS, TAPAIIIEIIBHOTO
IIepeHoca, 0CEBOM CUMMETPHH,
LEHTPAIBbHOW CHMMETPUH,
IIOBOPOTAa, TOMOTETHUH.
Jloka3bIBaTh TEOPEMBI: O
CBOMCTBAX NapaJyIeIbHOTO
IIepeHoca, 0CEBOM CUMMETPHH,
LEHTPAJIbHOW CHMMETPUH,
MOBOPOTA, TOMOTETHH, 00
OTHOIIIEHUH IIJIOMaaeH
M0I00HBIX TPEYTOJIbHUKOB.
IIpuMeHATh N3ydeHHbIE
OIIpeNeNIeHuUs, TEOPEMBI

1 (hOpMYJIBI K PEIICHUIO 33124

JSELENIS:INE
CBEJICHUSA U3
CTEPEOMETPUU

MHororpaHHUKU

Tenau IIOBCPXHOCTHU
BpalllCHUsA

OOBACHATD, UTO TAKOE
MHOTOTpaHHUK, €r0 TPaHH,
pebpa, BepIIUHBI, TUArOHAJIH,
KaKOW MHOTOI'PaHHUK
HA3bIBAETCS BBIIYKJIBIM, YTO
Takoe N-yroyibHas Mpu3Ma, ee
OCHOBaHUs, OOKOBbIE I'PaHU U
OOKOBBIEC pedpa, KaKkas Ipu3Ma
Ha3bIBAETCS MPAMOI U Kakas
HAKJIOHHOMH, YTO TaKO€ BhICOTA
MPU3MBI, KaKas IpU3Ma
Ha3bIBACTCS
napajuieNIenune/ oM U Kakoi
napasuieNienunel Ha3bIBaeTCs
PSIMOYTOJIbHBIM;
dbopMynupoBarth u
000CHOBBIBATH YTBEPKJICHUS O
CBOMCTBE IMaroHalieu
napasuieNienumnena u o
KBaJIpaTe quaroHaiu
MPSIMOYTOJIBHOTO
napasuienenumnena; oObsICHATS,
4TO TaKkoe 00beM
MHOTOTPaHHHUKA; BEIBOJUTH (C
MOMOIIBIO IPUHIIMTIA
KaBanbepn) popmyiny o0bema
MPSIMOYTOJIBHOTO
napajuienenunenia; oObsCHSTS,
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KAaKOM MHOTOT'PaHHHK
HA3BIBACTCS MUPAMUIOHN, U4TO
Takoe OCHOBaHUE, BEPIIINHA,
OOKOBEIE TpaHH, OOKOBEIE
pebpa 1 BbICOTA MUPAMUIBI,
Kakasi upamMuia Ha3bIBaeTCs
IIPaBUJIBHOM, YTO TaKOE
anogema npaBuIbHON
MTUPAMHUJIBI, IPUBOIUTH
dbopmyiny oObeMa MUPaMUIbL;
00BICHATH, KAaKOE TEJIO
HA3BIBACTCS HJIUHAPOM, YTO
TaKoe €ro OCh, BBICOTA,
OCHOBaHWUs, paanyc, O0KoBas
MOBEPXHOCTh, 00pasyromue,
pa3BepTKa OOKOBOM
MMOBEPXHOCTH, KAKHMH
dbopmynamMu BEIpaXKaroTCs
00BeM U 1UIomEaas OOKOBO
MTOBEPXHOCTH ITUJTHH]IPA;
O0OBSCHSTH, KAKOE TEJIO
HA3bIBAETCS KOHYCOM, YTO
TaKoe €ro 0Ch, BBICOTA,
OCHOBaHME, OOKOBas
MMOBEPXHOCThH, 00pasyromue,
pa3BepTKa OOKOBOM
MOBEPXHOCTHU, KAKUMH
dbopmyrIamMu BEIpaKarOTCs
KOHYC | TUIONIaab OOKOBOM
MOBEPXHOCTU; OOBSACHSTH,
KakKasi IOBEpXHOCTh
Ha3bIBaeTcs cdepoil u Kkakoe
TEJIO HA3bIBACTCS IIAPOM, UTO
TaKkoe paguyc u AUAMETP
cthepsl (mapa), KAKUMH
dbopMynamu BbIpaxaroTcs
00beM I1apa ¥ miomaab
chepsl; H300paXkaTh U
pacro3HaBaTh Ha PUCYHKaX
npu3My, napajuieJenumne],
MUpaMUIY, UATUH]IP, KOHYC,
map

006 akcromax MJIaHUMETPHUH

IToBTOpEHME.
Pemenue 3agau

9

TpeyroabHUKH.

YUeThIpexXyroabHUKH

BexTopsl. Meton
KOOPAWHAT.

WWwWwinN

®opMyUpoBaTh
OIIPENEIICHUS: CYMMBI YJII0B
TPEYroJbHUKA; BHEIIHETO yIJia
TPEYroJbHUKA; COOTHOLIEHUN
MEXy CTOPOHAMHU U yriaaMu
TPEYroJIbHUKA,
IIPSAMOYTOJIBHOTO
TPEYroJIbHUKA; OCHOBHOE
CBOMCTBO NapaJlIeIbHBIX
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IIPSAMBIX; IPU3HAKHU:
[apaJUIEIIbHOCTH IPSMBIX,
PaBEHCTBA IPSIMOYT OJIbHBIX
TPEYrOJIbHUKOB.

Jloka3bIBaTh: TEOPEMBI O
CyMME YIJIOB
YETBIPEXYTOJIBHUKA, O
I'paJyCHOW Mepe BIIMCAHHOIO
yIJia, O CBOMCTBAX U
IIPU3HAKaX MapajuieJIorpaMMma,
IPsIMOYTOJIbHHKA, poMOa,
BIIMCAHHOTO W OIMCAHHOTO
YETBIPEXYTOJIbHUKA.
IIpuMeHATh U3y4eHHbIE
OIpEIEIEHNsI, CBOMCTBA

Y IIPU3HAKHU K PEIICHUIO 3a/1a4.

COI''TACOBAHO
ITpoTokon 3acenanus MO
YUUTEJIEN €CTECTBEHHO-
MaTeMaTHYECKOIo IUKJIa
COII Ne 16 Ne 1

ot 31 aBrycta 2022 roga

Kanaiina H.I'.
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3amecTtuTens qupekropa no Y BP

I'.B. YUepHeHko

31 aBrycra 2022 rona
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