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PaGouas mporpamma cocraBieHa B pamkax YMK no I'eomerpun 7-9 xmaccel (aBTOpHI:
A.I'.Aranacss, B.b.byry30B,)

IInanupyemMble pe3y/JibTaTbl 0OCBOEHHS YU4eOHOI'0 NpeaMeTa

ﬂuunocmublepesyﬂbmambl:

® pa3BUTHE JIOTUYECKOTO U KPUTHUECKOTO MBILIUIEHHUS, KyJIbTYphl p€4H, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

® YCCTHOCTH U O6”I>GKTI/IBHOCTI/I, CIIOCOOHOCTH K MMpEOAO0JICHUTIO MBICIIUTCIIBHBIX CTCPECOTHUIIOB,
BBITCKAIOIINUX U3 O6I>II[GHHOFO OIIbITA,

® BOCIIMTAaHUEC Ka4YCCTB JIMYHOCTH, 06€CH€‘-II/IBaI-OHII/IX COMAJIbHYIO M06I/IJ'H)HOCTB, CITOCOOHOCTH
IMPpUHUMATh CaAMOCTOATCIIbHBIC PCIICHM,

° (bOpMI/IpOBaHI/Ie Ka4yeCTB MbIIIJICHUS], HeO6XO)II/IMI)IX I aganTallid B COBPpEMEHHOM
MH(OPMaLIMOHHOM OOLIECTBE;

® pa3BUTHE MHTEPECA K MATEMAaTHYECKOMY TBOPUYECTBY M MATEMaTHIECKUX CIIOCOOHOCTEH.
Memanpeomemmnule pe3yibmamat.

- opMUpOBaHKE PEICTABICHUN O MATEMAaTHUKE KaK YaCTH 00I[e4esIOBEYECKON KYIbTYpPHI, O
3HAYUMOCTHU MaTEMaTHKHU B Pa3BUTUH UBUIM3AIMN U COBPEMEHHOTO OOIIECTBA;

- pa3BUTHE NpEACTaBICHUIN 0 MaTeMaTHUKe Kak (opMe ONMHUCaHUs U METOJIE IO3HAHUS
JNeMCTBUTENBLHOCTH, CO3/IaHNE YCIOBUH sl MPUOOPETEeHUS MTEPBOHAYAIBHOTO OTIbITa
MaTeMaTH4eCKOT0 MOIETUPOBAHUS;

- popMupoBaHUEe OOIIMX CIIOCOO0B UHTEIIEKTYaIbHOU NeSTeIbHOCTH, XapaKTEPHBIX IS
MaTEeMaTHKU U SIBJISIOIIUXCS OCHOBOM MO3HABATEIbHOMN KyJIbTYPhl, 3HAUMMOM [Tl pa3IMUHbIX
cdep yenoBeYeCKO eI TeIbHOCTH.

IlIpeomemmnoie pezynomameor.
BrInmyckHHUK HayduTCs

I'eomerpuuyeckne Gpurypsi

e  OmnepupoBatrh Ha 0230BOM YpOBHE MOHATUSMU T€OMETPUUECKUX DUTYD;

e U3BJIEKaTh MHQPOpPMAIMIO O TeOMeTpHUYecKux GUrypax, MpeACTaBICHHYI0 Ha
yepTexKax B SBHOM BUJIE;

e  TPUMEHSTH AJIS PEIICHUs 3aa4 reoMeTpruueckue (pakThl, €Cu YCIOBUS HX
MIPUMEHEHHUS 3aJIaHbI B IBHOU (hopMme;

e  peliath 3a7a4d HA HAaXOXICHHE T'€OMETPUYECKUX BEJIMYMH MO oOpas3lam WU
aNrOpUTMaM.
B noBceHeBHOM KM3HHM U NIPU U3YYEHUH APYTUX MPEIMETOB:
HCIO0JIb30BaTh CBOMCTBA T€OMETPUIECKHUX (UTYP JUTsl pEIICHHsI TUTIOBBIX 3a/1a4, BO3HUKAIOIINX B
CUTYalLUsIX ITOBCEAHEBHOM )KU3HMU, 3374 IIPAKTUUYECKOTO COJICPKAHUS.

I/I3MepeHHﬂ U BBIYUCJICHUA



e BblonHATh U3MEpEHUE [UIMH, PACCTOSIHUM, BEJIMYMH YIVIOB, C IIOMOIIbIO
MHCTPYMEHTOB JUIsl U3MEPEHUHN JUIUH U YIJIOB;

e TpUMEHATH (PopMyJBI IEpUMETPa, IJIOMIA U 00beMa, TUIOIMAAN OBEPXHOCTH
OT/IEIbHBIX MHOTOTPAaHHUKOB IPY BBIYUCIIEHUSAX, KOTJa BCE JaHHbIE UIMEIOTCA B YCIOBUU;

e npuMmeHsATh TeopeMy I[ludaropa, 6a3oBble TPUTOHOMETPUYECKHE COOTHOIICHUS JUIS
BBIUHCIICHUS JUIUH, PACCTOSIHUM, INTONIAJEH B MPOCTEUIIINX CIydasX.
B noBcegHeBHOM KU3HM ¥ IPM M3YYEHHUH APYTHX NPEAMETOB:

®  BBLIYHCIATH PACCTOSIHMS HAa MECTHOCTHM B CTAHJAPTHBIX CUTyalMsX, IUIOIIATU B
MPOCTEHUIINX CITyJasX, MPUMEHATH (POPMYIIBI B IPOCTEHITNX CUTYalUsAX B MOBCETHEBHON JKU3HU.
I'eomeTpuueckne nocrpoeHus

e U3oOpaxkaTh TUNOBBIE IJIOCKUE (QUIYpPBHI U (UTYpHl B MPOCTPAHCTBE OT PYKH U C
MTOMOIIBI0 HHCTPYMEHTOB.
B noBcegHeBHOM KU3HHU M IPU U3YYEHHUH IPYTHX NPeAMETOB:

®  BBINOJIHATH NPOCTEUIINE MOCTPOEHUS HAa MECTHOCTHU, HEOOXOJMMBbIE B peajlbHOU
KU3HU.
I'eomeTpuueckue npeodpa3oBaHus

e  Crpouth QUrypy, CHMMETPUUYHYIO TaHHOHN (UTrype OTHOCUTEIHHO OCH U TOYKHU.
B noBcegHeBHOM KU3HHU M IPU U3YYEHHUH APYTHX NPeAMETOB:

®  pacrno3HaBaTh JBIKEHUE 0OBEKTOB B OKPYXKAIOLIEM MUDE;

e  pacro3HaBaThb CHMMETPHYHBIE QUTYPHI B OKPY)KAIOIIEM MHUPE.
BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

e OrmnepupoBaTh Ha 0a30BOM YypOBHE TMOHSATUSMU BEKTOp, CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA HA YHCIIO, KOOPAUHATHI HA MIJIOCKOCTH;

e ompenensaTb NPUOIMKEHHO KOOpAMHATHI TOYKM 1O €€ U300pakeHHIo Ha
KOOPJIMHATHOM IJIOCKOCTH.
B noBcegHeBHOM KU3HM U MIPH M3YYEHUH APYTUX PEIMETOB:
WCIIOJIb30BATh BEKTOPHI JAJIs PEIICHHS IPOCTENIINX 3a/1a4 Ha ONPENIEICHUE CKOPOCTH
OTHOCHUTEIILHOTO JIBUKEHUS.

BBIHYCKHI/IK IIOJIYYHUT BO3MOIKHOCTb

I'eomerpuueckne Gpurypnl

e  OmnepupoBaTh NOHATUAMU T€OMETPUUYECKUX DUTYD;

e U3BJIEKaTb, MHTEPIOPETUPOBATH U  MpeoOpa3oBeIBaTh  HH(pOpMaLMIO O
reoMeTpHUeCcKUX (purypax, npeAcTaBIeHHYIO Ha YepTexax;

e [PUMEHATh TeoMeTpuueckre (akThl [UId pelieHus 3aJad, B TOM YHCIIE,
MIPEINOJIararoNX HECKOJILKO IIIaroB PelICHHUS;

e  (QopmynHpoBaTh B MPOCTEHUIINX CIy4asiX CBOMCTBA U MPU3HAKU PUTYD;

®  JI0Ka3bIBaTh FT€OMETPUYECKHE YTBEPKIACHNUS,

e BIAJCTh CTaHAAPTHON Kiaccuukanmei TMIOCKUX GUryp (TpeyroibHUKOB U
YEeThIPEXYrOJILHUKOB).
B noBcegHeBHOI KU3HM U MIPH U3YYEHUH APYTUX MPEIMETOB:

®  WCIIOJIb30BaTh CBOMCTBA Fr€OMETPUUECKHUX (GUTYD ISl pEIIeHHs 3a/1a4 MPAKTUYECKOTO
XapakTepa M 3a7a4 U3 CMEKHBIX JUCIUILINH.
OTHoOmEeHust

e OmepupoBaTh TOHITUSAMH: PABEHCTBO (QUTYp, paBHbIE (UTYPBI, PABEHCTBO
TPEYrOJbHUKOB, MapajuIeTbHOCTh TMPSAMBIX, MEPIeHIUKYISIPHOCTh TPAMBIX, YIJBl MEXIY
MPSMBIMU, TEPICHIUKYISAP, HAKIOHHAs, MTPOEKUHus, mnomodue ¢uryp, momoOHbIEe QGUTYPHI,
MO00HBIE TPEYTOJILHUKH;

e npumMmeHsATh Teopemy Daieca U TEOpeMy O MNPOMOPLUUOHATIBHBIX OTpE3Kax MpH
pelIeHun 3a/1ay;



®  XapakTepu30BaTh B3aMMHOE pACIOJIOKEHUE TMNPSIMOM U  OKPYKHOCTH, JIBYX
OKPY>KHOCTEH.
B noBcegHeBHOI :KU3HM U IPH U3YYEHUH IPYTUX MPEIMETOB:

o HCII0JIb30BATh OTHOUICHUSA IJI PCIICHUA 3a/1a4, BOSHUKAIOIIUX B peaanoix'I JKU3HU.
HN3mepeHus u BbIYMCICHUS

L4 OHepI/IpOBaTI) MNpeaACTaBJICHUAMA O IMHE, IIJIOLIAnu, o0beMe KakK BeJHYMHAMH.
[MpumensaTe Teopemy Iludaropa, dopmynsl miomaaw, o0beMa MPU PEHICHUH MHOTONIArOBBIX
3a1a4, B KOTOPbIX HC BCC HAHHBIC IMMPEACTABJICHBI SIBHO, a Tpe6y10T BLI‘{I/ICJIGHI/Iﬁ, OIICpHUPOBATH
0oJiee MHUPOKUM KOJTHYSCTBOM (DOPMYIT UTHHBI, TUIOMIAN, 00beMa, BEIYHCIISTh XapaKTEPUCTUKH
KoMOMHaIii Guryp (OKpYKHOCTEH W MHOTOYT'OJBHHMKOB) BBIYHCISTH PACCTOSIHUS MEXKIY
¢burypamu, IpUMEHITh TPUTOHOMETPUYECKHE (HOPMYIBI JUISI BBIYUCICHHHA B 0OJIee CIIOXKHBIX
ciIydadax, MPpOBOAWUTH BEIYUCIICHUS HA OCHOBE PABHOBCIMKOCTU U PaBHOCOCTABJICHHOCTH,

®  TIPOBOJIUTH MPOCTHIE BHIUMUCICHUS HA 00BEMHBIX Telax;

e (hopmyIMpOBaTh 33J1a4M Ha BBIUYKCICHUE JJIMH, TUIONIAeH 1 00bEMOB U pPElIaTh UX.
B noBceaHeBHOI :KU3HU U IPH U3YYEHUH IPYTUX MPEIMETOB:

®  IPOBOJUTH BHIUYMCIICHUS HA MECTHOCTH;

e PUMEHATH (OPMYNIBI NMPU BBIYUCIICHUSX B CMEXKHBIX Yy4eOHBIX TpeaMeTax, B
OKpYXKaroIlel TEHCTBUTEIBHOCTH.
I'eomeTpruyeckue nNoCTpoeHUst

e 1300paxxarh reomeTpuyeckie GUIypsl 10 TEKCTOBOMY U CUMBOJIBHOMY OIHCaHUIO;

e  cBOOOJHO OTIEPHPOBATH YEPTEKHBIMI HHCTPYMEHTAMH B HECJIOKHBIX CITyJasX,

®  BBHINIOJIHATH TIOCTPOCHUS  TPEYrOJHHUKOB, TMPHUMEHSTH OTJEIBHBIC  METOJIbI
MOCTPOCHUN IUPKYJIEM U JTMHEHKOW M MPOBOIUTH MPOCTEHUIIINE UCCIEA0BAHUS YHACIAa PEIICHU;

e  U300paXkaTh TUIOBBIC TJIOCKUE (PUTYPHI 1 OOBEMHBIE TEJIa C TIOMOIIBIO TPOCTEHIITIX
KOMITBIOTEPHBIX HHCTPYMEHTOB.
B noBcegHeBHOM KU3HM M IPM U3YYEHHMH IPYTHX NPeIMETOB:

®  BBINOJIHATH MPOCTEHIINE MOCTPOEHUS HAa MECTHOCTH, HEOOXOAMMbIE B pealbHOMN
KU3HU;

®  OLIGHUBATh Pa3Mephl PeaIbHBIX 00BEKTOB OKPYKAIOIIET0 MUPA.
BekTOopbl M KOOPAUHATHI HA MJIOCKOCTH

e OmepupoBaTh MOHATHUSMH BEKTOp, CyMMa, pa3HOCTb BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YMCJO, YroJI MEXIY BEKTOpPaMH, CKaJIIPHOE MPOU3BEICHHE BEKTOPOB, KOOPIAMHATHI
Ha IJIOCKOCTH, KOOPJMHATHI BEKTOPA;

®  BBLINOJIHATH JEUCTBUSL HAJl BEKTOpaMu (CIOXKEHHE, BBIYMTAHHE, YMHOXKEHHE Ha
YHCII0), BBIYUCIATH CKAIPHOE MPOU3BEACHUE, ONPEACIATh B IPOCTEHILIUX CIIydasiX yroJl MeXIy
BEKTOpPaMH, BBITIOJIHATH PA30KEHHE BEKTOpAa Ha COCTABJISIONIME, MPUMEHSTHh IOJTYy4YCeHHBIC
3HaHMUS B (U3MKE, TOJIH30BAaThCS (POPMYJIONM BBIUMCICHHS] PACCTOSHUS MEXKIY TOYKAMHU I10
M3BECTHBIM KOOpAMHATAM, UCTIOJIB30BaTh YpaBHEHUS (GUTYp Ui PEIICHUS 3a/1a4;

® [PUMEHSATh BEKTOPbl M KOOPAMHATHI I PEHICHHs Te€OMETPUUECKHUX 3aJad Ha
BBIYHCIICHUE JIJINH, YIJIOB.
B noBcegHeBHOIM KU3HU M IPH U3YYEHHUH IPYTHX MPeEIMETOB:
MCI0JIb30BATh MOHSTHSI BEKTOPOB U KOOPJAWHAT ISl pelIeHUs 3a/1a4 1o (usuke, reorpaguu u
JIPYTUM Y4eOHBIM MpPEIMETaM.



Conepxxanue yueOHOT0 npeaMeTa

I'eomeTrpuueckue purypsol

@urypsl B reoMeTpHHU U B OKPY:KA0LIeM MHUpe

I'eomerpuueckas gurypa. @opMupoBanue MpeACTaBICHUNA 0 METAPEAMETHOM MOHSATHH
«purypay.

Touka, nMHUSA, OTPE30K, NMpsAMasd, JIyd, JIOMaHas, INIOCKOCTb, Yo, OMCCEKTpUca yria U ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT OJIbHUKH, KPYT.

OceBas cuMMeTpHs reomeTpuueckux Guryp. LlenTpanbHas CUMMETpUsl F€OMETPUYECKUX
buryp.

MHOroyroJibHUKH

MHOroyrojapHuK, €ro 92JIEMEHTBI M €ro CBOHCTBA. Pacmo3HaBaHMe HEKOTOPBIX
MHOTOYTOJIbHUKOB. Buvinykivie u HegvinyKibvie MHO20)201bHUKU. 1IpaBUIbHBIE MHOTOYTOJIbHUKHY.

Tpeyronbauku. BricoTa, Menuana, OuccekTpuca, CpeaHss JIMHUS TPEYrOJbHHUKA.
PaBHOOEIpeHHBIN TPEYrOJbHUK, €ro CBONCTBA M NpU3HAKU. PaBHOCTOPOHHUI TpEyroJbHUK.
[IpsAMOYrOBHBIM,  OCTPOYrOJIBHBIM,  TYNOYTOJbHBIM  TPEyroJbHUKH. DBHemHne  yrisl
TpeyronbHuka. HepaBeHCTBO TpeyroyibHUKA.

YerbipexyronpHuku. Ilapamienorpamm, pom0O, NpsIMOYroJIbHUMK, KBajapaT, Tpareuus,
paBHOOepeHHas Tpaneuus. CBONCTBA U MPU3HAKY MapaljiesiorpaMmma, pom0a, IpsiMOyroJibHUKA,
KBaJpara.

OKpyKHOCTB, KPyr

OKpyXHOCTb, Kpyr, HX JJIEMEHTbl M CBOWCTBA; LEHTPAJIbHBIE WM BIHMCAHHBIC YIJIBI.
KacarenbHast u cexywas K OKpYXHOCTH, Ux ceolicmea. BIIMCaHHBIE U ONMCAHHBIE OKPYKHOCTH
JUISl TPEYTOJILHUKOB, Yemulpexy201bHUKO8, NPAGUNbHBIX MHO20Y20IbHUKOS.

I'eomerpuueckne Gurypsl B NnpocTpaHcTBe (00beMHbIE TeJ1a)

Mmnozcoepannuk u e2o snemenmul. Hazeanus MHO202PAHHUKOS C PA3HBIM NOAONCEHUEM U
Koauyecmeom cpareni. 1lepBUUHBIE NPEACTABICHUS O NUpaMuie, MNapaulelieluIene, npusMe,
cdepe, mape, UWIMHIPE, KOHYCE, UX DJIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OTHOIEeHNS

PaBencrTBo ¢puryp

CBoiiCTBa paBHBIX TPEYrOJIbHUKOB. [Ipu3HaKu paBeHCTBA TPEYTrOJIBHUKOB.

IMapanieJbHOCTh NPAMBIX

[Ipu3naku 1 cBOWCTBa MapajUIENbHBIX NPSAMBIX. AKkcuoma napannenvhocmu Eexnuoa.
Teopema Daneca.

IlepnenauKy.IsipHbIE NPAMBIE

[Ipsmoit yron. [lepnenaukynsap k npsimoid. Haknonnas, npoekiusa. CepeuHHbINA
MEePIEeHIUKYIAP K 0Tpe3Ky. Ceolicmea u npusHaxKu nepneHoOuKyIApHOCMU.

Ilooobue

IIponopyuonanvnvie ompesxu, nooobue gueyp. Ilooobnvie mpeyeonvruku. Ilpusnaxu
noooobus.

B3anMHoe pacnosio:keHue IpsiMON U OKPYKHOCTH, 08YX OKPYIHCHOCHIELL.

HN3mepeHus U BbIYMCICHUSA

Beanuunbl

Ilonstne Benuuuubl. J[nuHa. M3Mmepenuwe panuHbl. EIMHUIBI U3MEpPEHMS AJIUHBL.
Bennuuna yrana. I'panycHas mepa yria.

[lonsitne o miomamu IIOCKOM ¢Gurypsl u ee cBoicTBax. M3MmepeHue momaaei.
EnuHunb n3MEpeHns TUIOIau.

IIpencraBnenue 06 oObeme U ero cBoiictax. M3mepenue oobema. Enunutipl n3mepenus
00BEMOB.

N3mepenus n BbIYMCICHUS

WHcTpyMEHTBI A U3MEPEHUH M NTOCTPOCHMI; U3MEPEHHUE U BBIYMCIEHHUE YIJIOB, JJIUH
(paccrosiamii), miomianeil. TpuroHomerpuueckre (GyHKIMHM OCTPOTO yIjla B IMPSIMOYrOJIbHOM
TpeyrojibHuKe Tpuconomempuueckue QyHkyuu mynoeo yzida. BwlaucieHue »neMeHTOB



TPEYTOJIbHUKOB C HMCIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIIEHUH. DOpMyIibl MIIOIIAIU
TPEYroJIbHUKa, HapajjieiorpaMMa M €ro YacTHBIX BHUAOB, (OPMYNbI JIUHBI OKPY)KHOCTH H
mwiomaau kpyra. CpaBHeHue u Beuncienue 1womaneit. Teopema [Mudaropa. Teopema cunycos.
Teopema Kocumycos.

Paccrosinus

Paccrosinne mexay toukamu. PaccrosiHue oT TOUkM 0 NpsAMOM. Paccmosnue medxicoy
Queypamu.

I'eomeTpuueckune nocTpoeHus

['eomeTrpuueckre NOCTpOEHUs AJIsl WJUTFOCTPALIUU CBOKWCTB T€OMETPUUYECKUX QUTYD.

WHcTpyMeHTBl  [UIs  NOCTPOCHMN: LUPKY/Ib, JIMHEIHKa, YroJdbHUK. [Ipocmeiiwue
NOCMPOeHUs. YUPKYIeM U JUHEUKOU: NOCmpoeHue OucceKmpucvl yeid, NepneHOUKyIsApa K
npAMOLL, yend, pagHo2o OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 no mpem cCmopoHam, 08YM CIOPOHAM U V2Tl MeHCOY HUMU,
CMOpOHe U 08YM NPUNEHCAUWUM K Hell YIaM.

enenue ompesxa 6 dannom omHoweHuu.

I'eomeTpuyeckue npeodpasoBanus

IIpeoOpazoBanusn

[lonsitTue  mpeoOpazoBanus.  [lpencraBieHne o0 ~ MeTanpeAMETHOM  MOHITHH
«mpeodpazoBanuey. [lododue.

JABukenust

OceBast M LIEHTpaJibHas CUMMETPUS, HOBOPOM U napanieibHulil neperoc. Komounayuu
08UIICEHUL HA NIOCKOCMU U UX C8OLCMEA.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[lonsiTe BexkTopa, NEHCTBUSA HAJ BEKTOpPaMH, HCIOJIb30BAaHUE BEKTOPOB B (UBHKE,
PA304CEHUe 8eKMOPA HA COCMABIAIouUe, CKANAPHOe NPou3seoeHue.

Koopaunartsi

OCHOBHBIE TIOHSITUSI, KOOPOUHAMbBL  G8EKMOpPA, PACCMOSHUE MeHCOYy  MOUKAMU.
Koopounamet cepeounvt ompesra. ¥Ypasnuenus gpueyp.

IIpumenenue 6exkmopos u Koopouwam ONsi peuleHus NPOCMeUuUx 2eoMempuiecKux
3a0auy.

HcTtopust MaTeMaTUKH

Bosnuxnosenue mamemamuxu xkax Hayku, smanvl ee passumus. OcHosHvle pazdeivl
Mamemamuxu. Beioaowueca mamemamuku u ux 6k1ao 8 passumue HayKu.

beckoneunocmv mnooicecmea npocmoix uucen. Yucna u onunel ompeskos. Payuonanohvie
uucna. [lompebrocmo 6 uppayuonanvrvlx yucaax. Lllxona Ilugazopa

3apooicoenue ancebpvl 6 nedpax apugmemuru. An-Xopezmu. Poowcoenue 0OykeenHou
cumgonuxu. 11. @epma, @. Buem, P. [lexapm. Hcmopus onpoca o Haxodxcoenuu ¢opmyn KopHetl
aneebpauveckux ypasHenuil cmenenet, oonvuuux wemvipex. H. Tapmanvs, /oc. Kapoano, H.X.
Abensw, 3. I'anya.

llosaenenue memooa KoOpOuHam, NO380IAULE20 NEPEBOOUMb 2eoMempuiecKue 00beKmbl
Ha A3viK aneeopul. Ilossnenue epaguxos gynxyuii. P. /lexapm, I1. @epma. Ilpumepsl paznuunvlx
cucmem KOOpOUHam.

3aoaua Jleonapoo Iluszanckoco (@ubonauyu) o kpoauxax, uucia Pubonauuu. 3adaua o
waxmamuou oocke. CX00UMOCMb 2e0MeMPUYECKOl NPOSPeCcCUl.

Hcmoku meopuu eeposmuocmelu: cmpaxogoe oOeno, azapmuvie uepvl. 1. Depma,
b.Ilackans, A. Bepuynnu, A.H.Koamozopos.

Om s3emnedenus xk ceomempuu. Ilugpazop u eco wkona. @anec, Apxumeo. IInamon u
Apucmomens. Ilocmpoenue npasunvHvlx MHO20Y201bHUKOS. Tpuccekyus yena. Keaopamypa
Kpyea. Yoeoenue kyoa. Ucmopus uucna w. 3onomoe ceuenue. «Hauanay Eexnuoa. JI Dinep,
H.U.Jlobauesckuii. Hcmopus namoz2o nocmynama.

I'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOWe20 MUpa.



Acmponomus u ceomempus. Ymo u xkax ysnanu Anakcaeop, Spamocghen u Apucmapx o
pasmepax Jlynoi, 3emau u Coanya. Paccmoanus om 3emau 0o Jlymer u Connya. HM3zmepenue
paccmosinusa om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuku. JI. Diunep. HU. Jlobauesckui,
11.J1. Yebviwes, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wixona mamemamuueckux u Hagueaykux Haykx,
paszsumue poccutickoeo paoma, A.H. Kpvinos. Kocmuueckas npocpamma u M.B. Kenoviu.

TemaTH4yeckoe MIAHNPOBAHUE 9 kamace
Ne
Tema ypoka Koa-Bo IIpumeyanue
ypora 4acoB Kox K9Ca
1 BBonHoe moBTOpEHNE 1
2 Broanoe moBTOpeHne 1
3 Bxoanast koHTpoOJIbHAS paboTa 1
BEKTOPBI (104)
4 [Tonsatue BekTOopa. PaBeHCTBO BEKTOPOB. 1 7.6.1.,7.6.2.
5 CrnoxeHue v BEIYUTaHHuE BEKTOPOB 1 7.6.3.
6 CrnoxeHue ¥ BEIYUTaHHuE BEKTOPOB 1 7.6.3.
7 CrnoxeHue v BEIYUTaHHuE BEKTOPOB 1 7.6.3.
8 YMHOXEeHHEe BeKTOpa Ha yucio. [Ipumenenne 1 763,
BEKTOPOB K pElICHHE 3a/1a4
9 [IpuMeHeHre BEKTOPOB K PEIICHUE 3a1a4 1 7.6.3.
10 [IpuMeHeHre BEKTOPOB K pEIICHUE 3a1a4 1 7.6.3.
11 Cpennsist TMHUS Tpaneuu 1 7.3.3.
12 [IpuMeHeHre BEKTOPOB K PEIICHUIO 3a/1a4 1 7.6.3.
13 Konmponvnas paboma Nel 1 7.6.3.7.6.1.
METOJ KOOPAUHAT(10 u)
14 Koopaunats! BekTOpa 1 7.6.6.
15 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB, YMHOKEHUE 1 7 6.6.
BEKTOpa Ha YHCIIO
16 CBsi3b MeX Iy KOOpAUHATAMH BEKTOpa U 1 7 6.6.
KOOpJIMHATAMH €r0 Havaja v KOHIa
17 [IpocTeiimue 3aaaun B KOOpAMHATAX 1 6.2.2.
18 [IpocTeitmue 3agaun B KOOpAMHATAX 1 6.2.3.
19 [IpuMeHneHnne MeToa KOOpAUHAT K PELICHUIO 3a1a4 1 6.2.3.
20 YpaBHEHHE OKPYKHOCTH 1 6.2.5.
21 YpaBHEHHE OKPYKHOCTH 1 6.2.5.
22 YpaBHeHUE NPAMOM 1 6.2.4.
23 YpaBHeHUE NpAMO 1 6.2.4.
24 Pemrenue 3amgau no reme 1
25 Konmponvnasa paboma Ne2 1 6.2.2-5.,7.6.6




COOTHOMEHHE MEXJIY CTOPOHAMMU U
YI'JIAMU TPEYTI'OJIBHUKA(14 u)

Cunyc, KocuHYC U TaHTreHC yriaa. OCHOBHOE

26 1 7.2.10
TPUTOHOMETPHUUYECKOE TOXKIECTBO
27 DOopMyIIbI I BBIYUCICHUS KOOPIUHAT TOYKH 1
28 Teopema o momaay TpeyrojJbHUKa 1 7.5.7.
29 Teopema cuHycoB 1 7.2.11.
30 Teopema KOCHHYCOB 1 7.2.11.
31 Pemenue TpeyroapsHUKOB 1 7.2.11.
32 Pemenue TpeyroapsHUKOB 1 7.2.11.
33 N3mepuTenbHbIe pabOTHI 1 7.2.11.
34 Pemenue 3amau mo reme 1
35 YT0a MeXIy BEKTOpaMHU 1 7.6.4.
36 CkalnsipHO€ TTPOU3BEICHUE BEKTOPOB 1 7.6.7.
37 CkansipHoe mpou3BeieHue B KoopanHatax. CBOHCTBa 1 76.7.
CKaJISIPHOTO TIPOU3BE/ICHUS BEKTOPOB
38 Pemienne 3amau mo teme 1 7.2.11
39 Koumponvnas paboma Ne3 1 7.2.11,7.5.7
JJINHA OKPYXXHOCTH u IIVIOIIAIb 11
KPYT'A(119)
40 [IpaBubHBIN MHOTOYTOJIBHUK 1 7.3.4..7.3.5
a1 OKpyXHOCTb, OITMCAHHASI OKOJIO MPABHIILHOTO 1 746
MHOTOYTOJIbHUKA
42 OKpYy>XHOCTb, BIIUCAHHAS B MPABUIbHBIN 1 746
MHOTOYTOJIbHUK
@opMyITBI VTSI BEIYUCIICHHS TUIOIIAIHN TPABUIBHOTO
43 MHOTOYT'OJIbHHUKA, €r0 CTOPOHBI U paJinyca 1 7.3.5.,7.4.6.
BIIMCAHHOUW OKPY>KHOCTH
44 [TocTpoenue npaBUILHBIX MHOTOYT'OJIbHUKOB 1 7.3.5.
45 JlmrHa OKPY>KHOCTH U AYTH OKPY>KHOCTH 1 7.5.2.
46 [Tmomanp kpyra u IOMAaL KPyroBOTO CEKTOpa 1 7.5.8.
47 Pemtenue 3amay no reme 1
48 Konmponvnas paboma No4 1 7.5.2.,7.5.8.
JABUKEHUE (8 u)
49 [TonsiTre NBUXKEHUS 1 7.1.6.
50 [Tonsarue nBUXeHUS 1 7.1.6.
51 [TapaniensHbIN IEPEHOC U TTIOBOPOT 1 7.1.6.
52 [TapaniensHbIN IEPEHOC U IOBOPOT 1 7.1.6.
53 Pemtenue 3amay no reme 1 7.1.6.
54 Pemenue 3amay no reme 1
55 Konmponvnasa paboma Ne5 1 7.1.6.
AKCHUOMBI INTAHUMETPUMU (2 u4)
56 006 akcroMax IIAHUMETPHH 1
57 006 akcroMax IIAHUMETPHH 1
HAYAJIBHBIE CBEJIEHUS U3
CTEPEOMETPUMU (5 u4)
58 MHoTOrpaHHUKH: PU3Ma, MapalieIenuIie], 1
nupaMua
59 @DopMyIbl JUIsl BBIYMCIIEHUS] 00bEMOB 1 7.5.9.
60 Tena 1 MOBEPXHOCTH BpalllEHUS: [IIMHAP, KOHYC 1

cdepa, map




@opMyIIbl JUIsl BBIYMCIEHUS IUIOIANECH

61 . 1 7.5.9.
MMOBEPXHOCTEH U 00HEMOB
62 Pemenue 3amau mo reme 1
HUTOI'OBOE NOBTOPEHHUE KYPCA 6
T'EOMETPHUM 7-9 KIIACCOB( 6 4)
63 [TapanminenbHbIe PSMBIC, TPEYTOJIBHUKI 1 7.1.3.,7.2.11,
64 YeTbIpexyroJbHUKHU, MHOTOYT OJIbHUKHI 1 7.3.2.,7.3.4.
65 OKpYXHOCTb M KPYT ,[€OMETPUUECKHE TTOCTPOCHUS 1 7.4.3.]7.4.6.
66 Hmoeosas koumpoavnas paboma 1
67 Pewrenne 3ama4 1o Kypcy mjiaHUMETpUU 1
68 Pemenue 3a1a4 o Kypcy miiaHUMETPHH 1
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