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Pabouas nporpamma cocrasjiena B COOTBETCTBHN ¢!

1.
2.
3

4,

N9

DetepaibHEIM MOCY@PCTBEHHEIM 06pasoBaTe/IbHEIM CTaHIapTOM OCHOBHOIO 06mero obpasosanus;
[TpumepHoit ocHOBHO# 06meo6pazosare/bHOl MporpaMmMoii 0cHOBHOTO 0bimero obpaszoBaHus;
OcroBHOl obmeobpasosaresHON nporpammoi ocHosuoro obmero ofpasosanns ['BOY COILII
¢.CKonkoBo;

[Mporpammoit s obmeoOpasoparensubix  yupeknenui. [eomerpus. COopruk  paboumx
nporpamm.7-9 knaccsl: yueb. [locobue mis obmeobGpasosar.opranm3anmii/ cocrasurens T.A.
Bypmuctposa - M: «Ilpocsemenne», 2018

Yyebuniv mranom OO;

DenepanbHbIM NepedHeM yueGHHKOB;

MMonowennem o paboueit nporpamme ydeOHBIX KypcoB, mnpeameros, aucummaun [BOY COIl
¢.Cronkoso

Vuebunx: JI.C. Aranacsn, B.®. Byryszos, C.B. Kagomues u ap. I'eomerpna: yueOHMK Ui ydaugmxcs
obmeobpazosarensueixX opranuzamnii 7-9 k. - M.: [pocsemenue, 2016.



IHosicHuTeIbHAA 3aIIUCKA
[IIkonpHOE MaTEMaTHYECKOE 00pa30BaHNE CTABUT CIEAYIOLIUE 1IeTH O0yUeHUS:

® OBJIA/ICHUE KOHKPETHBIMH MaTEeMaTHUYECKUMH 3HAHUAMH, HEOOXOMMbIMHU JJIsl TIPUMEHEHUS B

[IPAKTUYECKONH  JESATENBbHOCTH, JAJI U3YUYEHUSI CMEXHBIX TUCLUIUINH, IS IPOAOJKEHUS

o0pa3zoBaHUs;

® UHTEJUIEKTyaJbHOE Pa3BUTHE YJalIUXCs, (OpMUPOBAHHE KAYECTB MBILIICHHS, XapaKTEPHBIX JUIS

MaTeMaTHYECKOH NEesITeTbHOCTH U HEOOXOUMBIX JJIsl IOBCEAHEBHOM KHU3HH;

e (opmupoBaHue npeAcTaBiIeHU 00 UAEIX U METO/IaX MaTEeMaTUKH, O MaTeMaTUKe Kak popme

OIMCAHUs U METOJIe MO3HAHUs AeHCTBUTEIHLHOCTH;

e (opMupOBaHME NPEACTABICHUN O MATEMATHKE KaK YaCTH OOIIEYeIOBEUYECKON KyJIbTYPHI,

MMOHUMAaHUS 3HAUMMOCTH MaTEMAaTUKH JIJIsl OOIIECTBEHHOT'O Mporpecca.

B paGoueii mporpamme mpeCTaBICHBI COACPKAHINE MATEMATHUECKOTO 00pa3oBaHus, TpeOOBaHUS K
00s13aTeTbHOMY M BO3MOKHOMY YPOBHIO MTOJATOTOBKH 00YYarOIIEerocs U BHITYCKHUKA, BUABI KOHTPOJIA, a
TaKXe KOMIBIOTEpPHOE 00ECTIEYeHNE YPOKa.

[IpumepHass mporpaMmMa Mo MaTeMaTHKe COCTaBJI€HA HAa OCHOBE (elepalbHOrO0 KOMIIOHEHTa
roCyJ1lapCTBEHHOI'O CTaH/1apTa OCHOBHOI'O OOIIEro 00pa3oBaHus.

Pabouas mporpamma Kypca reomMeTpuu 9 kiiacca cOCTaBi€HAa B COOTBETCTBUU C TPEOOBAHUAMU
@denepallbHOTO TOCYIApPCTBEHHOIO 00pa30BaTEIbHOIO CTAaHJApTa BTOPOrO IOKOJEHUS OCHOBHOIO
o01iero 0opa3oBaHus, MporpaMmmbl obIeoopaszoBarenbHbix 3aBeacauil (CEOMETPUS 7 - 9 knaccesr /
BypmuctpoBa. M «IIpocBemenune» 2015 Astopckoii mporpammbl JI.C.Atanacsu ['eomerpus 7-9) .
[IporpaMMa KOHKpETH3HpYET COAEpKaHHE MPEIMETHBIX TeM 00pa30BaTeNbHOrO CTaHAapTa H
IIOKAa3bIBAET pacHpe/IesieHne y4eOHbIX YacoB 110 pa3jienam

Kypc paccuuran Ha 68 uacos (2 uaca 6 nedenro). KonnuecTBo KOHTPOJIBHBIX padboT — 5 (B ToM
YHCIie UTOTOBast KOHTPOJIbHAs paboTa).

Ipomedsxcymounwiii KOHmMpOIbL TPOBOAUTCSA B (pOpME KOHTPOIBHBIX M CaMOCTOSTENBHBIX padoT,
MaTEeMaTHYeCKUX JAHUKTAaHTOB, TECTOB. 9 Kiacc — 001eo0pa3oBaTeNbHbIM KIACC CPEAHETO YpPOBHS
MOATOTOBKH, T.K. TUMHA3Usl C YINIYOJEHHBIM HM3yYEHHEM aHIJIMICKOro si3pika. EcTh rpymma Xxoporuio
MOJITOTOBJICHHBIX ~ OOYYaIOIIMXCS, KOTOpPbIE IOJIy4alOT WHAWBUIYAJIbHbIE 3a/laHUsl TOBBIIIEHHOTO
ypoBHs. boisbmmas d9acTe YpPOKOB OTBOJAMTCS HA YPOKM 3aKpEIUICHHMs 3HAaHUM M YMEHHH U
KOMOWHUPOBAHHbIE YPOKU C ILI€JbI0 OTPaOOTKM yMEHHUH M HaBbIKOB. V3ydeHue kakioro mnaparpadga
3aKaHYMBAETCA NPOBEPKON 3HAHMM M yMeHMI. Ha ypokax co4eTaroTcsi Kak MUCbMEHHBIE, TAK U YCTHBIC
BUBI paboT, ucnois3yrores MKT u 3n10poBbecOeperaroiiye TeXHOIOTHH.

[Ipu mnpoBeneHUM TMOBTOPEHUS Kypca TEeOMETPUU-9 MpOBOAATCS YpOKH O0O0O0OLIEeHUs W
CUCTEMATU3allMM 3HAHUM C LEJIbI0 TIOArOTOBKM K MTOIOBOM aTTECTALMU; KOHTPOJIb 3HAHUM M yMEHUN
OCYIIECTBIISIETCS B (pOpMeE TECTOB, COJEPIKAIIUX 3a/IlaHUsI 0a30BOT0 U 00JIE€ BHICOKOTO YPOBHEH.

Lesnun u 3aga4m Kypca reomeTpuu

v hopmuposarue PeACTaBIEHUHA O MATEMATUKE KaK YHUBEPCAILHOM SI3BIKE HAYKH, CPEICTBE
MOJIETTUPOBAHUS SIBJICHHUI U MPOIECCOB, 00 UAESIX U METOAaX MaTEeMAaTHUKH;

v’ pazéumue TOrMYECKOrO MBIIIJIEHHS, IIPOCTPAHCTBEHHOIO BOOOPaKEHH S, aITOPUTMUUECKOM
KYJIbTYpPbl, KPHTHYHOCTH MBIIIUICHHUS Ha YPOBHE, HEOOXOAUMOM JIJIsl TalbHEiIIero o0ydeHus
B CpEIHEN IIKOJIE;

v’ oeénadenue MaTEMaTUYECKMMH 3HAHUSAMU M YMEHHUSIMH, HEOOXOJMMBIMH B TIOBCEIHEBHOM
YKU3HHM, JIJIST M3YYCHHS IIKOJIBHBIX €CTECTBEHHO-HAYYHBIX JUCITUIIIINH Ha 0a30BOM YPOBHE;

v gocnumanue CpeCTBAMHA MaTEMATUKHU KYJIbTYPhI JMYHOCTH, TOHUMAHHUS 3HAUNMOCTH
MaTEeMaTHUKH JJII HAYYHO-TEXHUYECKOTO ITPorpecca, OTHOIICHHS K MaTEMaTHKE KaK K 9YacTH
00IIIeueI0BEYECKOM KyIbTYphI Yepe3 3HAKOMCTBO C HCTOPHUEH Pa3BUTHUSI MATEeMATHKH,
SBOJIIONAEN MaTEMAaTUUECKUX WU

2. Ilnanupyemble pe3yJibTAThl OCBOEHUSI y4eOHOT0 MpeAMeTa

JInuHOCTHBIE pe3yJIbTaThl 0CBOCHUSI NMPOrPaAMMBI:



UCIOJIb30BaTh NMPHOOPETCHHBIE 3HAHMS M YMEHHSA B INPAKTHUYECKOW AEATEILHOCTH M TOBCEIHEBHOM
KU3HU NIl MOJEIIMPOBAHMS IPAKTUYECKMX CHUTyallud M HCCIECJOBAHMs ITOCTPOCHHBIX MOJEIEH ¢
HCII0JIb30BaHUEM amapaTa FreOMETPUI

(GbopMHpOBaHKHE OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHIO, FTOTOBHOCTH U CHOCOOHOCTH O0YYaroluXcs K
CaMOpa3BUTHUI0O U CaMOOOpPA30BAHMIO HA OCHOBE MOTHBAIIMM K OOYYEHHI0O W TO3HAHUIO, BHIOOpY
nanpHelmero oOpa3oBaHus Ha 0a3e OPHUEHTHPOBKM B Mupe mnpodeccuii U NpodhecCHOHAIbHBIX
IIPEAIIOYTEHUH, OCO3HAHHOMY ITOCTPOSHHUIO MHAMBUIyaJIbHOM 00pa30BaTEIbHON TPAEKTOPUU C YUETOM
YCTOMYMBBIX II03HABATEIBHBIX HHTEPECOB

(dbopMHpOBaHKE LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyK{ U OOLLECTBEHHOM MTPAKTUKU

(dopmMHpOoBaHNE KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHUYECTBE CO CBEPCTHUKAMM,
CTapIIUMHU M MJaJIIMMU B 00pa30BaTe/IbHOW, OOIIECTBEHHO IMOJIE3HOH, yuyeOHO-HCCIe10BaTeIbCKOH,
TBOPUYECKOM U IPYIMX BUJAX JAESATEIBHOCTH

YMEHHE SICHO, TOYHO, IPAMOTHO M3JIaraTh CBOM MBICIHM B YCTHOM M MMCbMEHHOW PEYH, IOHUMATh CMBICT
IIOCTABJIEHHOM 3a/1auM, BHICTPAaUBaTh apryMEHTALMIO, IPUBOJUTH IIPUMEPHI U KOHTPIPUMEPHI
KPUTUYHOCTb MBILUIEHHS], YMEHHE PACIO3HABaTh JOIMUYECKH HEKOPPEKTHBIE BBICKA3bIBAaHUS, OTINYAThH
THIIOTE3Y OT (aKTa

KpEaTUBHOCTb MBIIIJICHNS, NHULUATUBY, HaXOJYUBOCTh, aKTUBHOCTb IPU PELICHUMH N€OMETPUYECKUX
3aja4

YMEHHUE KOHTPOJIMPOBATh MPOLIECC U Pe3yJIbTaT yueOHON MaTeMaTHu4eCKOM 1eATeIbHOCTH

CMOCOOHOCTh K OMOIMOHAIBHOMY BOCHPHUSTHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/ad, peIICHUH,
paccyxJIeHui

MertanpeameTHble pe3yJibTAThl 0CBOEHHUSI OCHOBHOIl NpPOrpaMMbl NpeACTaABJIEHbI B
COOTBETCTBHMHU € MOATPYNINaMH YHUBEPCATbHBIX Y4eOHbIX JAeiCTBHI

MemnpenMeTHMe MNOHATUSA
B 9 knacce Ha YpOKax reoMeTpruu, Kak U1 Ha BCCX MNPCIAMECTAX, 6y,[[eT MpOaOJIKCHA pa60Ta o
Pa3sBUTHUIO OCHOB YUTATEJNbCKOM KOMIIETEHI[MH. O6yqa}0mnecs1 OBJIAZACIOT YTCHHUEM KaK CpPEACTBOM
OCYHICCTBJICHHUA CBOUX JaIbHEUININX ILIAHOB: MMPpOAOJIPKCHH A O6p330BaHI/I$I )51 CaM006pa3OBaHI/I$I,
OCO3HAHHOTI'O IIJIAHUPOBAHUA CBOCTO AKTYAJIbHOI'O U ICPCIICKTHUBHOTO KPpYyra YTCHHA.

[Tpu u3yyeHnr reoMeTpum 00yJaronrecs yCOBEpIIEHCTBYIOT IPHOOPETEHHBIE HABBIKH PadoThI €
uHpopmanmeii u mnonoiHAT ux. OHM cMoryT paboTaTb C TEKCTaMH, IpeoOpa3oBbIBaTh MU
MHTEPIPETHPOBATH COJCPKALIYIOCS B HUX MH(POPMAIUIO, B TOM YHCIIE:

* CUCTEMAaTU3UPOBATh, COIOCTABIATh, AaHAJIU3UPOBaTh, 0000IIATP UM MHTEPHPETUPOBATH
MH(OPMALIHIO, COJIEPKALIYIOCS B TOTOBBIX MH(OPMALIMOHHBIX 00BEKTAX;

* BBIJICJIATh TJIABHYI0O M M30BITOUHYIO HH(OPMAIUIO, BBHINOJIHATH CMBICIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAKTOB, MBICIIEH; IPEICTaBIATh HH(POPMAIUIO B CXKaTOH cioBecHOU dopme (B BUE TUIaHA
WM TE3UCOB) U B HATJISAHO-CUMBOJIMYECKO (opme (B BUAe TaOIUL, rpadUuecKux CXeM M Juarpamm,
KapT MOHATUI — KOHIIENITYaJbHBIX JHAarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aTIOJTHATH U JIOTIONHSTH TaOJIULIbI, CXEMBbI, THarPaMMbl, TEKCTHI.

B xome wu3ydeHHss reoMeTpuu OO0ydYarolIMecs YCOBePLIEHCTBYIOT ONBIT NPOEKTHOI
NesiTeJILHOCTH Kak  0co0oil  ¢GopMbl  y4eOHOW  pabOTHI, CIIOCOOCTBYIOIICH  BOCIHTAHHUIO
CaMOCTOSITENTbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHNUIO MOTHUBAMU U 3((EKTUBHOCTH
yueOHOM JesTeNbHOCTH; B XO/I€ PeaTu3allii UCXOIHOTO 3aMbICiIa Ha MPAKTUYECKOM YPOBHE OBIIAJICIOT
YMEHHUEM BbIOMpPATh aJeKBaTHBIE CTOAILICH 3ajaye CpeACTBa, MPUHUMATH PEIIEHUs, B TOM YHCIE U B
CUTyalusix HeompeneneHHOCTH. OHU moJyyaT BO3MOXKHOCTH Pa3BUTh CHOCOOHOCTh K pa3palboTke
HECKOJIbKUX BapUaHTOB PEIICHHWH, K MOUCKY HECTaHAAPTHHIX PEIICHUI, MOUCKY M OCYIIECTBICHHUIO
Haun0oJiee MPUEMIIEMOTO PEILICHHS.

PerynsaTuBHbIe:

onpe()eﬂ}zmb EJIb ACATCIBHOCTH HAa YPOKE C IOMOINBIO YYHUTEIA U CaMOCTOSATCIIBHO,



YUUTHCS COBMECTHO C YUUTENIEM OOHAPYKUBATh U (YOPpMYIUPOBAmb YueOHYI0 npoOieMy,

YUUTBCS NIAHUPO8ams YIeOHYIO JIeSITeIbHOCTh HA YPOKE;

8bICKA3bIBAMb CBOIO BEPCHIO, MBITATHCS Mpeularath crnocol e€ mpoBepku (Ha OCHOBE MPOAYKTUBHBIX
3a/IaHHH B y4EOHUKE);

paboTasi o MpeUIOKEHHOMY IUIaHY, UCHOIb306amMb HEOOXO0AUMBIE cpeacTBa (yu4eOHUK, KOMIIBIOTED U
WHCTPYMEHTBHI);

onpeodesisms yCIEIIHOCTb BHIMOJIHEHHS CBOETO 33JJaHUS B JIHAJIOTE C YUUTEIIECM.

CpenctBoM (popMHUPOBaHUS PETYISITUBHBIX NEHCTBUN CIY)KaT TEXHOJIOTHSI MPOOJIIEMHOTO JMaliora Ha
JTane M3y4eHHsT HOBOTO MaTepualla M TEXHOJOTHs OIICHWBAaHHUS O0Opa30BaTENbHBIX TOCTH)KEHUI
(yueOHBIX yCTIEXOB).

Ilo3naBaTeabHbIE:

OPHCHTUPOBAThCS B CBOCH CHCTEME 3HAHWU: NOHUMAamb, YTO HY)KHA JOINOJIHUTEIbHAs WH(OpPMAIUs
(3HaHus) U1 peleHrs yueOHOM 3a/1auu B OJIMH 111ar;

denamy TPEIBAPUTENBHBIA 0MOOp UCTOYHUKOB WH(GOPMAIINH JIJIS pEIICHUs YIeOHOH 3a/1a4H;
N00BIBaTh HOBBIC 3HAHUS: HAX0OUMb HEOOXOAMMYIO WH(POpPMAIMI0, KaK B Yy4eOHHMKE, Tak M B
MPEUIOKEHHBIX YUUTENIEM CIIOBapsIX, CIIPABOYHUKAX M HHTEPHET-pecypcax;

N00BIBaTh HOBBIC 3HAHUS: U3671eKamb NHPOPMALIMIO, TPEJCTABICHHYIO B pa3HbIX (opMmax (TEKCT,
TabIMIa, CXeMa, WUTFOCTPALIHS | JIp.);

nepepadaTbIBaTh MIOJIyYEHHYIO UH(POPMALIUIO. Habaooams u
denamv CaMOCTOSATENbHBIC 661600b1. CpeiIcTBOM (HOPMUPOBAHMS TIO3HABATEIBHBIX JICHCTBHHA CIYXKHT
y4eOHBI MaTepual M 3aJaHus y4yeOHHKa, 00ECIeYMBAIONINE IMEPBYIO JIMHUIO Pa3BUTHS — yMEHHE
OOBSCHSITH MUD.

KomMyHHUKaTHBHbIE:

JOHOCUThH CBOIO TO3UIHIO JIO JPYTHX: 0)OpMasimb CBOKO MBICIh B YCTHOW W NMHUCBMEHHOW peud (Ha
YPOBHE MPEUIOKEHUS HITH HEOOIBIIIOTO TEKCTA);

CIIyIIATh U TIOHUMATh peusb Opyeux;

BBIPA3UTEIILHO YUmMams M NepecKazvléams TEKCT;

écmynams B Oecelly Ha YPOKE U B KU3HHU;

COBMECTHO 00208apu6ambvcs O MpaBmiiaX OOMICHUS W MTOBEICHHS B IIIKOJIE U CIIC0BATh HM;

YUUTBCS 8bINOIHAMb PA3IUYHBIC POJIH B TpyMIe (JHaepa, UCTIOTHUTENS, KPUTHKA).

CpenctBoM (GpopMHUPOBaHUST KOMMYHUKATHBHBIX JCHCTBHH CITy)KaT TEXHOJIOTHS MPOOJIEMHOTO JHajiora
(moOy>xJaroImuit ¥ MOJBOISAIMNA TUAJIOT), TEXHOJIOTUS TPOAYKTUBHOIO YTEHHUSI U OpraHu3aius padboTsl
B MaJIBIX TPYIIIax.

HpeuMeTm)le PE€3yJabTAaThbl 0CBOCHUA OCHOBHOI1 06pa301;aTe.111,H017i IporpaMmasl

BBIHyCKHI/IK HAay4InTCA (I[J'ISI HUCIIOJIBb30BaHUs B HOBCGI[HGBHOI\/JI JKM3HHA U oOecrieueHus] BO3MOKHOCTH
YCIIEIIHOTO MPOOKEHHs] 00pa3oBaHus Ha 0230BOM YPOBHE)

I'eomeTrpuueckue purypsoi

OnepupoBath Ha 0A30BOM YPOBHE MOHATHAMH F€OMETPHUECKUX DUTYp;

U3BJIEKaTh HH(OPMALIHIO O T€OMETPUUECKUX (PUTypax, IPEICTaBICHHYIO Ha YepTexax B SBHOM BUJIE;
NPUMEHATH JJIS PElIeHUsl 3ajad reoMeTpudeckue (PakThbl, ecau YCJIOBUS UX NPHUMEHEHHs 3aJaHbl B
SBHOU (opMme;

pelaTh 3a/1aui Ha HaX0XKJIeHHE T€OMETPHUUECKUX BETMYHMH M0 00pa3aM WK alropuTMam.

B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEIMETOB:

HCIIOJB30BaTh CBOMCTBA TCOMETPHUICCKUX (I)I/Il“yp AJid pCIICHHA THIIOBBIX 3aJiad, BO3HHUKANONIUX B
CUTyallusiIXx HOBCC}IHGBHOﬁ KHU3HH, 3a1a4 IMPAKTUICCKOT'O COACPKaHUA.

I/I3Mepe1mﬂ U BBIYUCJICHUA

BrInonHATe M3MepeHue JUIMH, PACCTOSIHUM, BEJMUUH YIJIOB, C IIOMOIIBIO HHCTPYMEHTOB ISl U3MEPEHUN
JUIMH U YIJIOB;

OPUMEHATh (QOpPMYJIBl IMEepUMETpa, IUIOM@AAM U 00beMa, IUIOMAAM MOBEPXHOCTU OTIEIbHBIX
MHOTOTPaHHUKOB IPY BBIUNCIIEHUSIX, KOTJa BCE JaHHBIE UMEIOTCS B YCIOBUH;



npuMeHsATh Teopemy [lugaropa, 6a30BbIe TPUTOHOMETPHUUECKUE COOTHOLICHHUS JJISl BBIYMUCIICHUS JUIHH,
pacCTOSAHUH, TJIOMIAACH B TPOCTEHIIINX CIydasX.

B noBcenHeBHOM KU3HM M IPH M3YYECHHH APYTUX NPeIMETOB:

BBIYHCIIATh PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTyalMsX, IUIOMIAMN B MPOCTEHIINX CIy4asX,
IPUMEHATH (POPMYJIIBI B IPOCTEHIINX CUTYAIUSIX B TIOBCEHEBHOM KHU3HH.

I'eomeTpuueckne npeodpazoBaHus
e Crpouts GUTypy, CAMMETPUYHYIO JTAHHON (UTYPE OTHOCHUTEIHHO OCH U TOYKH.
B noBceHeBHOI KU3HU U IPH U3YyYEHUU JAPYTUX NPeIMETOB:

pacrio3HaBaTh JBH)KEHUE OOBEKTOB B OKPY’KaIOIIEM MHPE;
pacro3HaBaTh CHMMETPHYHBIC (PUTYPHI B OKPYKAIOIIEM MHpE.

BekTopbl 1 KOOPIMHATHI HA MJIOCKOCTH

OmnepupoBarh Ha 0a30BOM ypOBHE HOHSATHSIMH BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpA Ha
YHCII0, KOOPIUHATHI Ha MJIOCKOCTH;
OTIpEeNIeNIATh MPUOTMKEHHO KOOPAWHATHI TOUKH IO €€ M300paKeHNI0 Ha KOOPAMHATHON TIIOCKOCTH.

B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NPeIMETOB:

HCIIOJIb30BAaTh BCKTOPLI AJIA PCIICHHA HpOCTCfIHII/IX 3ala4 Ha OonmpeacICHUC CKOPOCTU OTHOCUTCIBbHOI'O
JABMOKCHUA.

I/ICTOPHH MaTeMaTHKH

OnucelBaTh OTAEIBHBIE BBINAIOLIMECS PE3YJIBTAThl, MOJTYYEHHbIE B XOAE PA3BUTUS MaTEeMaTHKU Kak
HayKH;

3HATh IIPUMEPBl MAaTEMATHUYECKUX OTKPBITUN M HUX aBTOPOB, B CBSI3M C OTE€YECTBEHHON M BCEMUPHOMU
HCTOPHEH;

IIOHMMATh POJIb MAaTEMAaTUKU B pa3BuTun Poccuu.

MeToabl MAaTEMATUKH

e BriOupaTh NOIXOASIIMM H3y4eHHBI METOJ Ul pELICHUs H3YYEHHBIX TUIIOB MaTeMaTHYECKUX
3ajau;

e [IpuBOANTH NpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH NEUCTBUTEIBHOCTH U
MIPOU3BEACHUAX UCKYCCTBA.

¢ BhINMyCKHUK MOJTY4YUT BO3MOXKHOCTbh HayUUThes (17151 0O6ecreueHus] BO3MOXKHOCTH YCHEIIHOTO
MPOAOIKEHHs 00pa30BaHUSA Ha 6a30BOM U yIiIyOJIEHHOM YPOBHSIX)

I'eomeTrpuueckue purypsoi

OnepupoBaTh NOHATUSAMH F€OMETPHUUECKUX DUTYD;

U3BJIEKaTh, MHTEPIPETUPOBATh U MPEeoOpa3oBbIBaTh UH(POPMALIMIO O T€OMETPUUECKUX ¢urypax,

IIPEJICTABICHHYIO HA YEPTEkKaX;

IPUMEHSTh FreoMeTprueckne (hakThl JJIs peLICHHs 33/1a4, B TOM YKCiIe, MPEeANnoiararwiuX HECKOIbKO

11aroB peLICHMUS];

(GopMynupoBaTh B MPOCTEHIINX CIIydasix CBOWCTBA U MPU3HAKU QUTYD;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMS;

BJIa/IETh CTAHAAPTHON KJIacCUpUKaLuen TIOCKUX GUryp (TpeyrojibHUKOB U YETHIPEXYTOJIbHUKOB).

B noBcenHeBHOM KU3HHM M NIPH M3YYECHHHU APYTUX NPEIMETOB:

HCIIOJIb30BaTh CBOMCTBA IeOMETpPUUYECKUX (GUTYyp Ul pelleHus 3aJad MPaKkTHYEeCKOro XapakTepa U
3a/1a4 U3 CMEKHBIX JTUCLHUILINH.

I/I3MepeHI/lﬁ H BBIYUCJICHUSA

OnepupoBaTh IPEICTaBICHUSIMU O JJUHE, IUIOMIAIU, 00beMe Kak BelnduHaMmu. [IpuMeHsaTs TeopeMy
[Tudaropa, popmynsl 1iomaau, od0beMa MpPU PEIIEHUHd MHOTOIIATOBBIX 3a]ad, B KOTOPBIX HE BCE
JaHHBbIE TPEJICTABJICHbI SIBHO, a TPEOYIOT BBIUMCIICHM, OMEpUpOBaTh 0ojee MIUPOKUM KOJIMYECTBOM
dbopMyn ATUHBL, TUIOIMIAAH, 00beMa, BEIYUCIATh XapaKTePUCTUKH KOMOMHAIMK GuUryp (OKpyXHOCTEH U
MHOTOYT'OJIbHUKOB) BBIYUCIIATH PACCTOSHUS MEXIy (QUIypaMu, HPUMEHATb TPUTOHOMETPUYECKHE
dbopmMynbl Ui BBIYMCICHUH B 0o0Jiee CIIOXKHBIX CiIydasX, MPOBOJAWTH BBIYMCICHHS HAa OCHOBE
PaBHOBEIIMKOCTH M PABHOCOCTABJICHHOCTH;

MIPOBOJIUTH MPOCTHIE BHIYUCICHUS HA OO BEMHBIX Telax;



e (opmynupoBaTh 337241 HA BBIYUCIICHUE JJTUH, TUIOMAACH 1 00hEMOB M PEIIATh UX.
B noBcenHeBHOM KU3HM U NIPH M3YYEHHUH APYTUX NPeIMETOB:

e  MPOBOJUTH BBIYUCIIEHUS HA MECTHOCTH;
e  TpUMEHATH (OPMYJIBI TPH BBIYUCICHUSAX B CMEXHBIX Y4YEOHBIX TMpeaMeTax, B OKpYy)Karoleh
JIEUCTBUTEIbHOCTH.

I'eomeTpuyeckne MOCTpOCHUs

e HM3o00paxars reomerpuyeckue GUrypbl 1o TEKCTOBOMY H CUMBOJIBHOMY OIUCAHUIO;

e CBOOOJIHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECIIOKHBIX CIydasx,

e  BBIIOJIHATh MOCTPOCHHS TPEYTrOJbHUKOB, IPUMEHATH OTAEJIBHBIE METOJbl MOCTPOCHUM LHPKYJIEM M
JINHEMKOW U MPOBOJUTH MPOCTEUILINE UCCIEA0BAHUS YUCIIA PELICHUM;

e u300paxkaTh TUIIOBBIC IIOCKUE (HUTYPBHI U OOBEMHBIE TEJIa C MOMOIIBIO MPOCTEHIINX KOMIBIOTEPHBIX
WHCTPYMEHTOB.

B noBceHeBHOM KU3HM U NIPH M3YYEHHUH APYTUX NPeIMETOB:

e BBINOJIHATH MPOCTEHIIIME TOCTPOCHUS Ha MECTHOCTH, HEOOXOIMMBIC B PEaJIbHOM JKU3HH;

e  OLIGHUBATH Pa3Mepbl peaIbHBIX 00BEKTOB OKPYKAIOIIET0 MUPA.

IIpeoOpa3zoBanus

e  OmepupoBaTh NOHATHEM JBIWXCHHS M TNPEOOpa30BaHHS TOAOOWS, BIAAETh MPHEMaMH IOCTPOCHHUS
¢buryp ¢ UCoab30BaHUEM JIBXKEHUHN U MPpeoO0pa3oBaHUil MO100Us, TPUMEHATh MOMy4YeHHbIC 3HAHUS U
OITBIT HOCTpOCHI/Iﬁ B CMCIKHBIX MIPEAMCTAX U B PCAJIBHBIX CUTYAalIUAX OKPY’KArOLICTro MHUPA,

e cTpouTh QUrypy, MOJOOHYIO JaHHOM, MOJIH30BATHCS CBOMCTBAMH MOa00Us /111 00OCHOBAHUS CBOWCTB
uryp;

e  TPUMEHSATH CBOMCTBA JBUKCHHM JUIS IPOBEIECHUS IPOCTEUIINX 0O0CHOBAHHM CBOHCTB GUTYD.

B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

e  TPUMEHSATH CBOMCTBA JBUKCHHUM U TPUMEHATH N01001e AJIs TOCTPOCHUN U BBIYUCIICHUH.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

e OmnepupoBarh NOHATHUAMHU BEKTOp, CYMMa, pa3HOCTh BEKTOPOB, MPOU3BECHIE BEKTOPa HA YUCIIO, YTOJI
MEXJy BEKTOPAMH, CKAJSIPHOE IPOU3BENECHUE BEKTOPOB, KOOPAMHATHI Ha IUIOCKOCTH, KOOPAUHATHI
BEKTOpa;

e  BBHINOJHATH JACUCTBUS HaJ BEKTOpaMH (CIIOKEHHE, BbIYUTAHHWE, YMHOKEHHE Ha YHCIO), BBIYUCIATH
CKaJSIPHOE MPOU3BEACHUE, ONPENEIATh B MPOCTEHIINX CIydasX YroJl MeXay BEKTOpaMH, BBIIOJIHATh
pas3oXeHUue BEKTOpa Ha COCTaBIAIOIINME, IPUMEHSATH MOJIyd€HHbIE 3HAaHHUS B (U3UKE, MOJIb30BATHCS
(GbopMyJi0il BBIUMCIIEHHS PACCTOSHUS MEXJY TOYKAaMH IO H3BECTHBIM KOOpAMHATAaM, HCIOJb30BaTh
ypaBHEeHMs (PUTYp AJIS pelIeHus 3a1ay;

e  TPUMEHATH BEKTOPHI U KOOPAUHATHI JJIs PEIICHUS] TEOMETPUUECKUX 3a/1a4 Ha BBIYMCIICHHUE JUIMH, YTJIOB.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

e  HCIMOJb30BaTh MOHATUS BEKTOPOB M KOOPAMHAT JAJISl pelIeHHs 3ahad no (usmke, reorpapuu U Jpyrum
y4eOHBIM MTpeIMETaM.

Hcropus MaTeMaTHKHU

. XapaKTemeBaTL BKJIaJl BBIJAIOMIUXCA MAaTEMAaTUKOB B PAa3BUTHUC MATCMATUKH W HHBIX HAY4YHBIX
oOIacreii;

. IIOHUMATb POJIb MaTEMATUKHU B pa3BUTUU Poccum.

MeToabl MaTeMaTHKH

e Hcnonb3ys U3y4eHHBIE METOBI, IPOBOJUTH JOKA3ATEIHCTBO, BBIITOIHATH ONPOBEPKEHHUE;

e  BBIOMPATHh U3YUYEHHBIE METOJIBI U UX KOMOMHAIIMHY JIJISl PEIICHUS] MATEMAaTHYEeCKUX 3a7aY;

e HCHOJIb30BATh MAaTEMAaTHYECKHWE 3HAHUA JUIS  OINMCAHUSA 3aKOHOMEPHOCTEM B  OKPYKAIOLIEH
JNEWCTBUTENIBLHOCTH U MPOU3BEICHUSIX UCKYCCTBA;



IIPUMEHATh IIPOCTEUIINE MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IIPU
pELICHNN MaTEMATHYECKUX 3a1a4.
TemaTn4yeckoe nJIaHNpoBaHue y4e0HOr0 MaTepuaJa

Ne HasBanue riiaBsl Komungectso Konrtposnbusie
I'JIaBbI 4acoB paboThI
1 Bekropsr 8
2 Meroxa KoopArHAT 10 Nel
3. CootHomieHus MEXY 11 Ne2
CTOpPOHAMHU " yriamu
TPEYroJbHHKA.
4 JUIHa OKPYKHOCTH U IUIOILA/b 11 Ne3
Kpyra
5 JIBukenue 8 No4
6. HauanbHble cBenieHNS U3 8
CTEPEOMETPHUH
7 [ToBTOpeHune 12
HUtoro 68 4

3. Conep:xkanus y4eOHOro nmpeamera
1. BekTopsbl. MeToa KOOpAUHAT

[Tonsitue BekTOpa. AOCONIOTHAsT BETWYMHA W HAIpaBJICHUE BEKTOpa. PaBEHCTBO BEKTOPOB.
CnoxxeHue ¥ BBIUMTAHME BEKTOPOB. YMHOXEHHE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha YHCIO.
Komnuneapusie BekTOphl. PasiiokeHue BEKTOpa IO KOOPAMHATHBIM BeKTOpaM. KoopaumHaTel BEKTOpA.
[Ipocreiimue 3axa4n B KOOpAUHATAX. Y PABHEHUE OKPYKHOCTH M IPSIMOM.

OcHoOBHass Ledb — HAYYUTh Y4YaUIUXCsA BBINOJHATH JEHCTBUS HAJ BEKTOPAMHM Kak
HaIlpaBJIE€HHBIMU OTPE3KaMM, YTO BAXXHO JIJIi NMPUMEHEHHsS BEKTOPOB B (U3HMKE; MO3HAKOMUTH C
HCIIOJIb30BAHUEM BEKTOPOB U METO1a KOOPAUHAT IPU PELICHUH T'€OMETPUUYECKUX 3a1a4.

BekTop omnpenenserca Kak HalpaBICHHBIA OTPE30K U JEHCTBHUS HaJl BEKTOPAMHU BBOJATCS TaK,
KaK 3TO MPUHATO B (PU3UKE, T. €. KaK ACHCTBUS C HallpaBICHHBIMU OTpe3kaMu. OCHOBHOE BHUMaHUE
JIOJDKHO OBITh y/ENEHO BbIpAaOOTKE YMEHUU BBINOJIHATH ONEpallUd HaJl BEKTOpaMmH (CKJIaJbIBaTh
BEKTOPBI 110 IIPaBUJIAM TPEYTrOJIbHUKA U NapajliIeIorpaMMa, CTPOUTh BEKTOP, PaBHBIA Pa3HOCTH ABYX
JAHHBIX BEKTOPOB, a TaKXKe BEKTOP, PaBHBIN MPOU3BEICHUIO TaHHOTO BEKTOpa Ha JAHHOE YHCIIO).

Ha npumepax moxa3piBaeTcsi, Kak BEKTOPbl MOT'YT IPUMEHSTHCS K PEIICHUI0 T'€OMETPHUYECKUX
3anay. Jlemonctpupyetrcs 3¢ HEeKTUBHOCTh TPUMEHEHUS GOPMYIT JJIsi KOOPJIAUHAT CEPEIMHbI OTpE3Ka,
pacCTOAHUSA MEXAY JABYMs TOYKAMH, YPABHEHHUM OKPYXKHOCTH U IPSIMOM B KOHKPETHBIX
reOMETPUYECKHX 3aJjayax, TEM CaMbIM J1aeTCs MpPeACTaBlIeHHe 00 U3YyYEeHUU T€OMETPUUECKUX (Uryp
C TIOMOIIbIO0 METOJIOB aJIreOpHl.

2. CoOTHOLIEHHS MeXKIYy CTOPOHAMHM W YIJlaMH TpeyrojbHuka. CkajsipHoe NpOU3BeleHHE
BEKTOPOB
CuHyc, KOCUHYC W TaHT€HC yria. Teopembl CMHYCOB M KOCHHYCOB. PelleHHne TpeyroiabHUKOB.
CooTHoIIEHNsI MEXy CTOPOHAMHU M yIJIaMU TpeyroyibHUKa. CKalspHOE MPOU3BEACHUE BEKTOPOB U €T0
IIPUMEHEHHE B TEOMETPUYECKUX 3a7a4ax.

OcHOBHas 1enb — Pa3BUTh YMEHHE y4YallUXCs NMPUMEHITh TPUTOHOMETPUYECKUM ammapar

IIPU PELIEHUH T€OMETPUYECKUX 3a1a4.



Cunyc um xocuHyc mwboro yriaa ot 0° mo 180° BBOmATCA C TIOMOIIBIO EIUHUYHOU
MOJTYOKPY>KHOCTH, TOKA3bIBAIOTCSI TEOPEMbl CHHYCOB M KOCHHYCOB W BBIBOJMTCS €Ille ojHa (Gopmyra
IJIOIAN TPEYrojbHUKA (IIOJIOBMHA MPOU3BEIECHUSA ABYX CTOPOH Ha CHHYC yIJla MEXIY HHUMHU).
DTOT anmapar NPUMEHSAETCSA K PEIICHHUIO TPEYTOJIbHUKOB.

CkansipHO€ MPOU3BEICHUE BEKTOPOB BBOJUTCS KakK B (hu3uke (MIPOM3BEIICHUE JJIMH BEKTOPOB Ha
KOCHMHYC yrjla MEXAy HuMH). PaccMarpuBarOTCs CBOMCTBa CKAJISIPHOTO IPOU3BEICHHS W €ro
MPUMEHEHHE MPU PEUICHUH Fe€OMETPUUYECKUX 3a/1a4.

OcCHOBHOE BHHUMaHHUE CJEAyEeT YHACIUTh BHIPAOOTKE TMPOYHBIX HABBHIKOB B TNPUMCHCHHUU
TPUTOHOMETPUUYECKOTO anmnapara npu pelieHUU reoOMEeTPUYECKUX 3a/1ad.

3. J1MHA OKPYKHOCTH U IJIOLIAJAb KPyra
[TpaBuiibHBIE MHOTOYTOJIbHUKU. OKPYKHOCTH: ONKMCAaHHAs OKOJIO NTPaBUJIBHOIO MHOIOYTOJIbHUKA
U BiucaHHas B Hero. IlocTpoeHue NpaBUIIBHBIX MHOTOYTOJBHUKOB. J[JIMHA OKPYKHOCTH M IUIOLIAJb
Kpyra.

OcHoOBHas 1€JIb — paclIUPUTh 3HAHME Y4YaUIUXCAi O MHOIOYIOJIbHUKAX; pacCMOTPETh
MOHATHUS JUIMHBI OKPY>KHOCTH W IUIOMIAAW Kpyra u (Gopmynsl Ois uUX BblUKCiIeHHs B Hauae
TEMBbI JAeTCsl ONPEACIICHUE IIPAaBUJIBHOTO MHOIOYIOJIBHUKA U PACCMAaTPUBAIOTCSI TEOPEMBI
00 OKpPY)XHOCTSIX, OITUCAHHOMW OKOJIO IPaBUJIbHOIO MHOTOYI'OJIbHUKA M BIIMCAaHHOW B HETO.
C DoMolIbI0 ONHMCAaHHOW OKPY>KHOCTH PEIIAIOTCS 33aJadyd O NOCTPOCHUH IIPaBUIILHOIO
LIECTUYTOJIbBHUKA U IPAaBUJILHOI'O TPEYTOJIbHUKA, €CJIU J1aH NIPaBUJIbHBIN M-yTIOJbHUK.

DopmyJibl, BRIpaXkarolue CTOPOHY MPaBUIBHOTO MHOTOYI'OJIbHUKA U PaJinyC BOUCAHHOU
B HEro OKPYXHOCTH 4Y€pe3 pajuyC OIMCAHHOU OKPY>XHOCTH, MCIIOJB3YIOTCS IIPU BBIBOJE
opMynn nIMHBI OKPY>XHOCTH M IUIOIIAAM Kpyra. BpIBoJ onupaercs Ha HHTYUTHBHOE
MpeACTaBJIICEHUE O HpeAesie: IIPU HEOTPAaHNUYEHHOM YBEJIMYEHUHN YHCJIa CTOPOH MPaBUIBHOTO
MHOT'OYI'OJIbHUKA, BIHCAaHHOI'O B OKPYXXHOCTb, €r0 IIEPUMETP CTPEMUTCA K IJIMHE ITOH
OKpY>KHOCTH, a IUIOIAaAb — K IUIOLIAA1 KpyTra, OTPaHUYEHHOI0 OKPY>KHOCTBIO.

4., JIBH:KeHHE

OtoOpaxkenue miockoctd Ha ceOs. [lonstue nBuwxkenus. OceBas W LEHTpajbHAas CUMMETPUSL.
[TapannenpHelil nepeHOC U MOBOPOT. HanokeHus u 1BUKEHUS.

OcHOBHasg LeJdb — MNO3HAaKOMMUTBH YYalIUXCs C TMOHSATHEM JBIXKEHUS U €To
CBOMCTBAMH, C OCHOBHBIMM BHJAaMH IBHXKCHHI, CO B3aMMOOTHOLICHUSIMU HAJIOXEHUU M
OBUKEHUU.

JIBMKEHUE TIJIOCKOCTU BBOJUTCSI KaK OTOOpaK€HHE IJIOCKOCTHU Ha ceOsl, COXpaHsollee
paccTosiHUE MeXAy ToukaMu. [Ipu paccMOTpeHUM BHUJIOB JIBUKEHUNW OCHOBHOE BHUMAaHUE
ylenseTrcs NOCTPOCHHUI0 00pa3oB TOYEK, HOPSAMBIX, OTPE3KOB, TPEYTrOJbHHUKOB IIpH
OCEeBOM W ILEHTpaJIbHOM CHUMMETpUsIX, MapajuleIbHOM IiepeHoce, 1oBopore. Ha
3¢ ¢deKTHBIX NpUMepax MNOKa3bIlBAaeTCsl IPUMEHEHHE JABHXKEHUMW TMpHU PpEHIeHUH
reoMeTpUYECKHUX 3aj1ay.

[TonsaTtue HaNOXEHUsI OTHOCHUTCS B JAHHOM Kypc€ K YHCIYy OCHOBHBIX ITOHSITHM.
Jloka3bpIBaeTcs, YTO NOHATHUS HAJIOKEHUS U ABMXKEHUSI SABJISIOTCS SKBUBAJICHTHBIMU: JIF0O0€
HaJIOXKEHUE SIBISETCS JBUXXEHHEM IUIOCKOCTH M oOpaTHO. M3ydyeHue noka3arenbcTBa HeE
SIBJISIETCST 00s3aTEeJIbHBIM, OJHAKO CJIEYET PAacCMOTPETh CBSI3b MOHSATHI HAJIOXEHUS U
JIBUKEHUS.

S. HauvanbHbie CBe/JCHUA us3 crepeoMeTpuu. IIpenmer
cTepeoMeTpuH. ['eomeTpuueckue Tejla W IMOBEPXHOCTH. MHOrorpaHHUKHU: MpuU3Ma,
napajiejenuren, nupamMuaa, GQOpMyJibl JJisl BbIYHUCIECHUS HUX o00beMoB. Tena wu
IMMOBEPXHOCTH BpaIlleHUs: UMIMHIAP, KOHYC, cdepa, map, GopMyJIbl Ul BBIYUCICHUS UX
MJIOIIAIeH TTOBEPXHOCTEH U OOBEMOB.

OcHOBHas 1enp — JaTh HA4YaJbHOE MNPEACTABIEHHUE O TejlaX U INOBEPXHOCTAX B
MPOCTPAHCTBE; MO3HAKOMHUTH YYAIIUXCSI C OCHOBHBIMH (OpMYyJIaMU IS BBIUYMCIICHUS
IUIOIIAAEH MMOBEPXHOCTEH U 0OOBEMOB TEJI.



PaccMoTpenne npocTelimx MHOTOIPAaHHUKOB (IIpU3MBbI, NapajuiejienuIieia, TMpaMuabl), a
Tak>Ke TeJ U MOBEPXHOCTEH BpalieHus (MUJINHApA, KOHyca, cephl, mapa) IpoBOAUTCS HA
OCHOBE HArJSIAHBIX IPEJCTAaBICHUM, 0€3 MPUBJICYCHUSI aKCUOM cTepeoMeTpur. DopMyIibl
JUISE BRBIYUCJICHHUSI OObEMOB yKa3aHHBIX TEJI BBIBOJSATCS Ha OCHOBe nmpuHIHNna Kasanbepwu,
(opmynbl s BBIYHMCICHUS TUIONIAJIe OOKOBBIX MHOBEPXHOCTEH HWIMHApPA M KOHYca
MOJIyYaroTCs C MOMOIIBIO Pa3BEepPTOK ATHUX IMOBEPXHOCTEH, ¢Gopmylia Ttuiomanu chepbl

npUBOAUTCS 0€3 00OCHOBAHUS.

6. IloBTOpeHHe
Penienune nmuaHuMeTpuyecKux 3aj1ad.

TemaTnyeckoe NIAHUPOBAHUM reoMeTpPUM 9 Ki1acca

[Tpunoxenue 1

Ne Tema ypoka Kour-
ypoKka BO
4acoB
Pa3nes 1. BekTopsbl- 8 4.
1 ITonsitue BekTOpoB. PaBeHCTBO BEKTOPOB 1
2 OTkJ1a1pIBaHUE BEKTOPA OT JAHHOUW TOUYKH 1
3 CymMa JAByX BEKTOpPOB. 3akOHBI cjoxeHus. IIpaBuiio 1
napajiesiorpaMmma
4 CyMMa HECKOJIBKMX BEKTOpPOB. BxoHOe TecTupoBaHue 1
5 Brrauranne BEKTOpOB 1
6 YMHOXXE€HHE BEKTOpa Ha YUCIIO 1
7 IIpuMeHeHue BEKTOPOB K PEUICHUIO 3a]1a4 1
8 CpenHsiss TMHUS Tpaneuuu 1
Paznen 2. Meroa koopauHart — 104.
9 Pa3noxenne BeKkTopa 1o 1ByM KOJUIMHEAPHBIM BEKTOPaM 1
10 Koopaunats! BekTopa 1
11 CBsA3b MEXIYy KOOpPAMHATAMHM BEKTOpa M KOOPAWHATAMH €TO0 1
HaJdaja ¥ KOHIIa
12 ITpocreime 3aga4u B KOOpAUHATaX 1
13 YpaBHEHUE JIMHUH HA IIIOCKOCTH 1
14- YpaBHEeHHE NPAMON 2
15
16- Pemrenue 3anau 2
17
18 KoutponsHas pabora Nel 1
Paznen 3. CooTHOMIEHHMS MEXKAY CTOPOHAMM H YIJIaMHu TpeyrojbHuka -11 4.
19 CuHycC, KOCUHYC U TaHT'€HC yTIJja 1
20 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKJeCTBO. DOpMYyJIbI 1
MIPUBEACHUS
21 DopmyJIbl 11 BBIYMCIEHUS KOOPAWHAT TOYKHU 1
22 Teopema o mIoma I TPEyroJabHUKa 1
23 Teopema cuHycOB 1
24 Teopema KOCHHYCOB 1
25 Pemenue TpeyroibHUKOB 1
26 YTros Mexa1y BEKTOpaMu 1
27 CkaJsipHO€ NIPOU3BEJICHHE B KOOPJIMHATaX 1
28 Pentenue 3anau 1
29 KonTpomnbsHas padora Ne2 1




Pa3nen 4. JlinHa OKPYKHOCTH U IJIOAaAb Kpyra — 11 u.

30 I[IpaBunmbHBIM  MHOTOYTOJBHHUK. OKpPY)XXHOCTb, OITHCAaHHAas 1
OKOJIO MPAaBUIILHOTO MHOT'OYTOJIbHUKA
31 OKpY>KHOCTb, BIIMCAHHAsI B IPABWJILHBI MHOTOYTOJIbHHUK 1
32 ®opmynabl  AJs  BBIYMCJICHUSI  IUIOMIAJXM  IIPAaBUIIBHOTO 1
MHOTOYTOJIbHHUKA

33 ITocTpoenne nmpaBUIBHBIX MHOTOYTOJIbHUKOB 1

34 JUTnHa OKpYKHOCTH 1
35 ITnomane kpyra 1

36 ITmomank KpyroBoro cekropa 1

37- Pemienue 3amau 3
39

40 KourponbsHaast pabora Ne3 1

Pazgen 5./IBu:xkeHus -84.

41 OTob6paxeHre NJIOCKOCTHU Ha ce0s 1

42- IToHsaTHE NBUXKEHUS 2
43

44 ITapamenbHBIN IEpEeHOC 1

45 IToBopoT 1

46- Penienue 3amau 2
47

48 KourponbsHaas pabora Ned 1

Pasznen 6. HauajbHble CBe/IeHUS U3 cTepeoMeTpuu — 84.

49 IIpenmer crepeomerpun. [Ipusma 1

50 ITapamnenenunen 1

51 ITupamuia 1

52 IMupamuna 1

53 Hunusap. 1

54 Konyc 1

55- Cdepa u map 2
56

Paznen 7. IloBTopenune-124.

S7- AKCHOMBI IJTAHUMETPUU 2
58

59 Pentenue 3aga4d mo reme BekTopsl 1

60 Pemienne 3agau no reme MeTos KOOpAMHAT 1

61- Pemrenue 3agau o reme COOTHOIIIEHUSI B TPEYTOJIBHUKE 2
62

63 Pemntenue 3aga4d o teme CKalasipHOE TIPOU3BEJICHHE BEKTOPOB 1

64 Pemenne 3agay no teme /InnHa OKpy»KHOCTH M IUIONIAAb Kpyra 1

65 Pemenue 3ama4d no reme JIBr>xkeHUs 1

66 Pemenue 3amad no reMe MHOTOTpaHHUKH 1

67- Pemienne 3agau OI'D 2

68




