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IIporpamma no aaredpe nis 7 — 9 kiaccoB
001e00pa3oBaTeJbHBIX YUPeKIeHuil
YMK Mep3zask A. I'., lHonouckuii B. b., Padunosu4 E. M., Sixkup M. C.

CTpykTypa nporpaMmmsbl
[Iporpamma BKIIFOHAET YETHIpE pa3aena:

1. IlosicHUTe/IbHAA 3aNMCKA, B KOTOPOH KOHKPETU3UPYIOTCS OOIIKE 1€ OCHOBHOTO
o0uiero o6pazoBanus 1o ainredpe, Aa€Tcsa XxapakTepuUCcTHKa y4eOHOT0 Kypca, ero
MECTO B yUeOHOM IJIaHE, TPUBOISATCS JIMYHOCTHBIC, METAPEMETHBIE U MPEAMETHEIC
pe3yNbTaThl OCBOCHUS Y4eOHOTO Kypca,

2. Ilnmanupyemble pe3yJIbTAThl OCBOEHUSI Y4eOHOr0 Kypca.

Conep:kanue Kypca reomerpuu 7-9 Kjiaccos.

4. IlpumepHOe TeMaTHUYeCKOe NJIAHMPOBAHUE C OIPE/ICIICHUEM OCHOBHBIX BU/IOB

y4eOHOU JIeATETbHOCTH 00yYatOIINXCS.

5. PexoMeHaanuu 1o opraHu3anuy U OCHAIEeHUIO y4eOHOI0 Impouecca.

1.IlosicHUTEIbHASA 3aNIMCKA
Obwas xapakmepucmuka npocpammul
[Iporpamma o maremMaTHKe cOCTaBjiIeHa Ha OCHOBE DyHIAMEHTAIBHOTO sI/Ipa COAECpKAHUS
o0mrero oopazoBaHus, TPEOOBAaHUIT K pe3yIbTaTaM OCBOCHHUS 00pa30BaTEIbHON MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHusl, MPEACTABICHHBIX B (heepaTbHOM T'OCYIapCTBEHHOM
CTaHJapTe OCHOBHOTO 00MIeTo 00pa30BaHus ¢ y4ETOM MpeeMCcTBEHHOCTH ¢ [IpumepHbIMu
mporpaMMamMu JJisi HayajdbHOro 0011ero oo0pa3zoBaHus Mo MmatemMaruke. B Hell Takxke
YYUTBIBAIOTCS JOMUHUPYIOIINUE UJIeH U TIoJIokeHus [Iporpammbl pa3BuTust 1 GoOpMUPOBAHUS
YHHUBEPCATbHBIX YUEOHBIX JEHCTBUII 17151 OCHOBHOT'O 00IIEro 00pa30BaHUs, KOTOPHIE
obecreunBarOT GOPMUPOBAHUE POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, KOMMYHHUKATUBHBIX
Ka4yeCTB JIMYHOCTH, U CIIOCOOCTBYIOT (HOPMHUPOBAHUIO KIFOUEBOW KOMIETCHIIMU — YMEHUIO
VUUMDBCAL.

[IpakTHueckass 3HAYMMOCTh IIKOJBHOTO Kypca reOMeTpuu 7-9 KIIacCOB COCTOUT B TOM,
YTO MPEIMETOM €€ U3YUCHHS SBIISIOTCS TPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOIIIE-
HUSl pealbHOTO MHUpa. B coBpeMeHHOM oOIecTBe MaTeMaTuyeckas MOJArOTOBKa HeoOXoauMma
KaKJOMY Y€JIOBEKYy, TaK KaK MaTeMaTHhKa NMPUCYTCTBYET BO BCEX cepax 4YeJOBEUecKOM nes-
TEJIbHOCTH.

['eometpus sBisIETCS OJHMM U3 OIMOPHBIX IIKOJBHBIX MpenmeToB. ['eomerpuueckue
3HAHUSI U YMEHHSI HEOOXOUMBI ISl U3YUESHHsI APYTUX MIKOJBHBIX AUCHUIUIMH (pu3uKa, reorpa-
¢ust, xuMus, THPopMaTHKa U JIp.).

OnHoi 13 OCHOBHBIX LI€JIEH U3yUEHUsI TEOMETPUH SIBIISIETCS PA3BUTHE MBILICHUS,
npex/ie Bcero GopMUpOBaHUE aOCTPAKTHOTO MBINUIEHUs. B mporiecce nu3ydeHus: reoMeTpun
bopMUPYIOTCS JTOTHYECKOE U allTOPUTMHUECKOE MBIIIICHUE, a TAK)KE TaKUe KadyecTBa
MBIIUICHUS, KaK CUJjIa ¥ THOKOCTh, KOHCTPYKTUBHOCTh U KPUTUYHOCTH. {7151 amanramuu B
COBPEMEHHOM MH(OPMAIIMOHHOM OOIIIECTBE BAXKHBIM (PaKTOPOM SIBISETCS (DOPMHUPOBAHHE
MaTEeMaTUYeCKOTO CTUJIS MBITIVICHUSI, BKITIOUYAIOIIETO B CE0St MHIYKIIMIO U JICTYKIIHIO,
0000111eHIe ¥ KOHKPETU3aIlMI0, aHAJIU3 U CHHTE3, KI1acCU(UKAINIO U CHCTEMaTH3aIIUIO,
a0OCTparupoBaHue U aHAJIOTHIO.

OOyuenne reoMeTpun JaET BO3MOXKHOCTD IIKOJIbHUKAM HAYYUTHCS TUIAHUPOBATH CBOIO
JeATeTbHOCTh, KpUTHYECKH OIICHUBATH €€, MPUHUMATh CAMOCTOATEIbHBIE PEIICHUs], OTCTAauBaTh
CBOM B3IJISAIBI U YOCKICHHUS.

B nmporecce nzydeHuss reOMETpUH IMIKOJIBHUKY YUaTCs U3J1araTh CBOU MBICITH SICHO U
MCYEPIBIBAOIIE, TPUOOPETAIOT HABBIKU YETKOTO BHIMOTHEHHSI MATEMAaTHUECKHX 3aIluCcel, pu
9TOM HMCTOJIB30BAHNE MATEMATHIECKOTO S3bIKA IMO3BOJISIET PA3BUBATh Y YUAIIUXCSI TPAMOTHYIO
YCTHYIO M MUCBMEHHYIO PEYb.

3HAKOMCTBO C UCTOpUEH Pa3BUTHS TEOMETPUH KaK HAyKH (DOPMHUPYET y yUAIIHXCS
MIPEJICTABICHUS O TEOMETPUHU KaK YaCTH O0IIEeYeIOBEYECKON KYIbTYPHI.
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3HaYNUTEIbHOE BHUMAHNE B U3JI0KCHUHU TCOPCTUUCCKOTO MaTCpHraia Kypca YACIACTCA €T0
MOTHBAIINH, PACKPBITHIO CYTH OCHOBHBIX TIOHATHH, Ujiei, MeTo10B. O0ydeHHe MOCTPOCHO Ha
0a3e TeopuH pa3BUBAIOLIEI0 00YYEHHS, YTO JOCTUTACTCS OCOOCHHOCTSMH U3JIOKECHUS
TEOPETUYECKOT0 MaTepraia i yIpaKHCHUSIMUA Ha CPABHCHUE, aHAIIM3, BBIICICHHE IIABHOTO,
YCTAHOBJICHHE CBS3EH, KIIACCH(PHUKAIIHIO, JOKA3aTEIbCTBO, 0000IIEHUE U CUCTEMATH3AIIHIO.
Oc000 aKIEHTUPYIOTCS CO/ICPIKATEIBHOE PACKPBITHE MATEMAaTHYECKUX ITOHATHH, TOJKOBAHHUE
CYIITHOCTU MAaTCMAaTUYCCKHUX MCTOAOB U obyacTu ux MMPUMCHCHUA, JCMOHCTpaA
BO3MOKHOCTEH MPUMEHEHHUS TEOPETHYCCKUX 3HAHUH [UIsl peLICHHs Pa3HOOOPa3HBIX 33/1a4
IPHUKJIATHOTO XapakTepa. Oco3HaHUe O0IIEro, CYIIECTBEHHOTO SIBISIETCS OCHOBHOM 0a30i Juis
pelIeHHs ypaKHEHHH. BakHO MPUBOMUTH eTalIbHBIC TOSICHEHUS K PEIICHUIO TUITOBBIX
yIpaXHEHUH. DTUM PacKpbIBAa€TCsl CyTh METO/IA, IPEAIATAeTCsl AITOPUTM HIIM IBPUCTUYECKAS
cXeMa pelieHHs YIPaKHEHUH ONpeIeIEHHOTO THIIA.

Obwas xapakxmepucmuxa Kypca eeomempuu 8 7-9 knaccax

Copepxanue Kypca reoMeTpun B 7-9 Kiaccax NpPEICTaBICHO B BHJIE CIEIYIOIIUX
coJiepKaTeNbHbIX pas3zenos: «leomempuueckue uzypory, «Himepenue z2eomempuuecKux
senuuuny, «Koopounamuor», «Bekmopuwi», «I eomempus ¢ ucmopuueckom pazeumuuy.

Conepxanue paznena «l eomempuueckue pucypory ciyxut 6a30i Ui JajbHeiero
U3yUYeHHsI yJalluMUcs reomeTrpun. M3yuenne marepuana cnocoOCTByeT (pOpMUPOBAHUIO Y yda-
IIMXCSl 3HAHMH O IeOMETPUYECKOM (urype Kak BakHeillell mMaTeMaTudyeckoil Mmojenu Jis
ONMCaHUA pealbHOro Mupa. ['1aBHas 1eap JaHHOTO pa3zesia — pa3BUTh Yy ydyalluxcs BooOpake-
HHUE U JIOTMYECKOE MBIIUIEHUE MYyTEM CHUCTEMATUYECKOI'0 M3Y4YEHHUs CBOWCTB M€OMETPUYECKUX
(Guryp v IpUMEHEHUsI 3TUX CBOWCTB IIPU PEIICHUH 33]1a4 BHIYMCIUTEIIBHOTO U KOHCTPYKTUBHOTO
xapakrepa. CyllecTBeHHas poJib MPU 3TOM OTBOJUTCS PAa3BUTUIO I€OMETPUYECKON HMHTYUIMH.
Coueranue HArIATHOCTH € (OPMAIBHO-JIOTUYECKUM TIOAXOJIOM SIBISIETCS HEOTHEMIIEMOM
YaCThI0 T€OMETPUYECKUX 3HAHUM.

Conepxanue pasnena «HMsmepenue zeomempuueckux 6eauyuH» PACHIUPSAET U
yIIIyonsieT NpeACTaBICHUs Yydaluxcss o0 M3MepeHMsAX [JIMH, YIJIOB M Iulomaaed ¢uryp,
crocoOcTByeT (OPMHUPOBAHHMIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX KakK IpU pPELICHUU
FEOMETPUUYECKUX 3a7a4, TaK U B [IOBCEAHEBHON KU3HU.

Copepxanne pasznenoB «Koopounamwry, «Bexkmopwv» paciiupsier W yriayousser
NPEICTaBICHUS]  ydaluXcs O METOAE KOOpAMHAT, pPAa3BUBAeT YMEHUE IIPUMEHSATH
anreOpandyeckuil anmapar Mpu pelIeHUH TeOMETPUYECKHX 3a]ad, a TaKkKe 3aJad CMEeXHBIX
JUCLUTUIMH.

Paznen «l'eomempus ¢ ucmopuueckom pazeumuuy, COIEPKAHUE KOTOPOTO
(dparMeHTapHO BHEAPEHO B M3JIOKEHHE HOBOTO Marepuana Kak CBeleHUs 00 aBTopax
u3ydyaeMbIX ()aKTOB M TEOpPEM, HUCTOPUU HX OTKPBITUSA, MpeAHa3HaueH A (OpMUpPOBaHUs
IpPEJCTaBICHUNH O TEOMETPUM KaK 4YacTH 4YeJOBEYECKOW KyJbTYpbI, Ui OOILEro pa3BUTHUS
HIKOJIbHUKOB, JJIsl CO3/1aHUS KYJIbTYPHO-UCTOPHUECKOM cpeibl 00yueHusl.

Jluunocmmuvle, Memanpeomemuule U npeoMenHvle Pe3yibmambvl 0CE0EHUs COOEPAHCAHU KYPCa
Mamemamuxu

N3yueHne mareMaTHKH MO JaHHOW NpOrpaMMe  CIOCOOCTBYET (OPMHUPOBAHUIO Y
YUAIIUXCS  JIUYHOCMHBIX, — MemanpeoMemubvlx,  NpPeoOMemHblX pe3yibmamos O0OydeHus,
COOTBETCTBYIOLMX TpeboBaHusiM dDenepasbHOTO  rocyIapcTBEHHOTO  00pa30BaTENbHOIO
CTaH/apTa OCHOBHOI'O OOIIEro 0Opa30BaHHUs.

Jluunocmuvie pe3ynrbmamoi:

1) BocmHTaHHE POCCHUICKOHN Tpa)TaHCKOW HMICHTUYHOCTH: MATPHOTH3MA, YBAKEHHS K

OtedecTBy, OCO3HAHMSI BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTUE MUPOBOM HAyKU;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYAFONIMXCS K

CaMOpPAa3BUTHUIO M CaMOOOpPa30BaHMIO HAa OCHOBE MOTHMBALMU K OOYYEHHIO U
MTO3HAHUIO;



3) Ooco3HaHHBII BHIOOD W TOCTPOCHUE NalbHEWIICH WHAWBUAYaTbHOW TPACKTOPUH
oOpazoBaHus Ha 0a3e OPHUEHTHUPOBKH B MHUpE Mpodeccuil B MpoPeCcCHOHATBHBIX
IIPEANIOYTEHUN C Y4E€TOM YCTOMYMBBIX ITO3HABATEIIBHBIX HMHTEPECOB, a TaKKe Ha
OCHOBE (POPMHMPOBAHUS YBA)KUTEJIBHOTO OTHOLIEHHUA K TpPYAY, Pa3BUTHE OIbITA
y4acTHUs B COLUAIbHO 3HAYMMOM TPYZE;

4) yMeHWe KOHTPOJMPOBaTh IPOLECC ¥ pe3yJabTaT Y4eOHOW M MaTeMaTHYeCKOM
NESITENIbHOCTH;

5) KpUTHYHOCTH MBIIUICHHS, WHUIMATHBA, HAXOJYHBOCTh, aKTUBHOCTb IIPH PELICHHU
MaTeMaTHYECKUX 3ajau.

Memanpeomemmnvie pe3ynvmamaol:

1) yMeHuE CaMOCTOSTENBHO OMNpPEACSITh IEMH CBOErO OOYYEHHUs, CTaBHTh |
¢bopmynupoBath Juisl ce0s HOBbIE 337a4u B yu€0e, pa3BUBaTh MOTHBBI U MHTEPECHI
CBOCH IO3HABATEIbHOM ACATCILHOCTH;

2) yMEHHE COOTHOCUTH CBOM JCHCTBUSI C IUIAHUPYEMBIMH PE3yJIbTaTaMH,

OCYIIECTBIISATH KOHTPOJIb CBOEH J1€ATEIBHOCTH B MPOLIECCE JOCTUKEHMUS

pe3yibTara, OnpeAessaTh CocoObl JeHCTBUI B paMKaX IMPEJIOKEHHbBIX YCIOBUH U TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JIEUCTBUSI B COOTBETCTBUH C U3MEHSIOIIEHCS

CUTYaLUEH;

3) yMeHue onpeeaTh MOHITHS, CO3/IaBaTh 000OIICHHUS, YCTaHABIMBATD
aHaJIOTUH, KJIacCU(UIIUPOBATh, CAMOCTOSITENILHO BEIOUPATh OCHOBAHUS U
KPUTEPHH 15 KIacCu (UKL,

4) yMeHUe yCTaHABIMBATh NPUYUHHO-CIICCTBCHHBIC CBSI3H, CTPOHUTH JIOTHUECKOES

paccyxeHue, yMO3aK/ItoueHue (MHIYKTUBHOE, A€TyKTUBHOE U 110 aHAJIOIHH) U
JIeJIaTh BBIBOJIBI;

5) yMeHHe HIUTIOCTPUPOBATH U3YUCHHBIC TIOHSTHSL K CBOMCTBA (DUTYp, OIIPOBEPraTh
HEBEPHbIE YTBEP)KICHUS;

6) KOMIETEHTHOCTh B 00JIACTH HMCIIOJIb30BaHHS WH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI;

7) TnepBOHAYAbHBIE MPEICTABICHUS 00 HICIX M O METOJaX MAaTeMaTHKH Kak 00
YHHUBEPCAIBHOM SA3BIKE HAYKH M TEXHUKE, O CPEACTBE MOJEIMPOBAHMS SIBICHUM U
MIPOLIECCOB;

8) yMmeHHe BHIETh MaTEMAaTHYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHOW CHTyalud B
JOPYTUX JUCUUIUIMHAX, B OKPYKAIOLIEH KU3HH;

9) yMmeHHe HaXOIUTh B PA3NIMYHBIX HMCTOYHHMKAX HH(POPMAILUIO, HEOOXOIUMYIO IS
pelleHns MaTeMaTU4YecKUX TMpoOsieM, U MPEeACTaBlsATh €€ B MOHATHOH ¢opMe,
IPUHUMATh pELIEHWe B YCJIOBHUAX HENOJHOM WM W30BITOYHOW, TOYHOW WIIU
BEPOSATHOCTHON MH(pOpMaIUN;

10) yMeHre NOHMMATh W HCIOJb30BaTh MATEMAaTHYCCKHUE CPEACTBA HATJISITHOCTH
(rpapuky, TabmUIBL, CXeMbl W Ap.) NS WUIOCTpPAllMH, WHTEpIpeTalui,
apryMeHTaluu.

11) yMeHHe BBIIBUTaTh TUIOTE3bl MPH PEIICHUU 3aa4d MOHUMATh HEOOXOJMUMOCTh HX
IIPOBEPKH;

12) noHrMaHue CYIIHOCTH AITOPUTMHYECCKUX TPENNHCAHHIA M YMEHHE JICHCTBOBATH B
COOTBETCTBHH C MPENTIOKEHHBIM aJITOPUTMOM.

IIpeomemmnvuie pezyromamuol.

1) oco3HaHMe 3HAUEHUSI TEOMETPUH JIJIs IOBCEITHEBHON )KU3HU YEJIOBEKA;

2) mpencTaBiIeHHE O TEOMETPUH KaK cepe MaTeMaTHUeCKOH AeSITeIbHOCTH, 00 ATanax eé

pa3BUTHSA, O €€ 3HAYMMOCTH JJIsl pa3BUTHS LIMBWIN3ALINN;

3) pa3BuTHE YMEHHI pabOTaTh ¢ y4eOHBIM MAaTEMaTUYECKHM TEKCTOM (aHAJIU3UPOBATH,
U3BJIEKaTh HEOOXOAMMYIO HMH(OpMAIMIO), TOYHO M T'PaMOTHO BBIpaXaTb CBOM MBICIH C
IPUMEHEHHEM MaTeMaTUYeCKOM TEPMHUHOJIOIMM M CHMBOJMKHU, MPOBOJIUTH KiIacCU(UKALINU,
JorHyecKkue 000CHOBAHMS;



4) BnajieHre 6a30BBIM MOHITHITHBIM aliapaToM MO0 OCHOBHBIM pa3JielaM COACPIKAHMUS,

5) cucrtemaTuyecKkue 3HaHUS O PUTYpaxX U UX CBOMCTBAX;

6) MPAKTUYCCKU 3HAYUMBIC TCOMCTPUYICCKUC YMCHUA U HABBIKU, YMCHHUC IIPUMCHATH UX K
PELICHUIO TEOMETPUYCCKUX M HETEOMETPUUYECKHX 3a/1a4, & HMEHHO:

. n300paxarh (PUTyphI HA TUTIOCKOCTH;

. HCIIOJIb30BaTh T'€OMETPUUECKUN SI3BbIK JJISI OMMCAHUSI MPEAMETOB OKPYKAIOIIEro
MHpA;

. WU3MEPSTH JJIUHBI OTPE3KOB, BEJIMUMHBI YTJIOB, BBIYUCIIATH ILJI0MATU QUTYP;

. pacro3HaBaTh U U300paxaTh paBHbIC, CHAMMETPUIHBIC U TIOJJOOHBIC (DUTYPHI;

. BBITIOJIHSITh TIOCTPOCHHUSI TEOMETPUYECKUX (HUryp ¢ TMOMOIIBI0 IUPKYJIS H
JIMHEHKU,

. YUTATh U UCIOJI30BATh HH(MOPMAITUIO, TIPEACTABICHHYIO Ha YepTEkKaX, CXeMax;

. MIPOBOJUTH MPAKTUYECKUE PACUETHI.

Mecmo kypca ceomempuu 6 yuebnom niane
baszucublii yueOHbIi (00pa3oBaTeNbHBIN) [IJIaH HA U3YYEHHUE TeoMeTpun B 7-9 Kitaccax
OCHOBHOM IIKOJIbI OTBOJUT 3 Y4EOHBIX YacOB B HEJEIIO B TEUEHHUE KAXKIOro rojja o0yyeHus,
Bcero 204 yacoB. YueOHOE BpeMsi MOKET ObITh YBEITMYEHO /10 3 4acOB B HEJIEIIO 32 CUET
BapHaTUBHOW YacTy Oa3uCHOrO IJIaHa.

2. [InanupyemMsble pe3yJbTaThbl OCBOECHHS
reoMeTpuu B 7-9 kiaccax

TI'eomempuueckue guzypul

BhInycKHUK Hay4uTCS:

* [TOJTB30BATHCS 3BIKOM TE€OMETPUH ISl OTIMCAHUS MPEAMETOB OKPYKAIOIIEr0 MUPa U UX
B3aMMHOTO PACIIOJIOKCHHS;

* pacrio3HaBaTh W W300pakaTh HA YEPTEIKAX M PUCYHKAX TEOMETPUUICCKUE (PUTYPHI U UX
KOH(UTypaluu;

* KJIacCU(UIIUPOBATH TEOMETPHUECKUE QUTYPHI;

* HaXOJIUTh 3HAYCHMSI JIJIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U WX OTHOIIEHUS, TPAJAYCHYIO
mepy yraoB ot 0° no 180°, mpumeHss ompeneieHHs, CBOWCTBA M NpU3HAKU (UTYp U HX
AIIEMEHTOB, OTHOIIEHUS GUryp (paBeHCTBO, Moa00Me, CUMMETPHH, MOBOPOT, MapalieNbHbBIN
MIEepPEHOC);

* OTIEPUPOBATH C HAYAIBHBIMHU MOHITUSIMH TPUTOHOMETPUHU U BBITIOJIHSITH 3JICMEHTapHBIC
orepanuu HaJl QyHKITUSIMH YTIIOB;

* TOKa3bIBaTh TEOPEMBI;

* pemiaTh 3aJa4d Ha JIO0Ka3aTelIbCTBO, OMUPAsCh HAa HW3YYCHHBIC CBOWCTBA (UTYp H
OTHONICHUN MEXIYy HUMH U TPUMEHSISI U3YYCHHBIE METOBI JJOKA3aTeNbCTB;

* pelIaTh HECJIOXHBIC 3aJaud Ha IOCTPOCHHUE, TPUMEHSS OCHOBHBIC aJITOPHUTMBI
MOCTPOCHHUS C TIOMOIIBIO [IUPKYIIS U THHEUKH;

* pemraTh MPOCTEHINMEe TUTAHUMETPHYCCKHE 33]Ia4YH B POCTPAHCTBE.

Buinyckuux nonyuum 603modHcHocmb:

* 061a0emb Memooamu peuleHuss 3a0ay Ha BbIYUCIEeHUs U 0OKA3amelbCmed: MemoooMm
om NPOMUBHO20, MeMOOOM No0ooOuUs, Memooom nepebopa aApPUAHMO8 U  MemOOOM
2eoMempuiecKux Mecm mouex;

* npuobpecmu onvim NPUMeHeHUs a1eedpauiecKko20 U mpueoHOMempuyecKko20 annapama
U uoetl OBUNCEHUSI NPU PEULeHUU 2e0OMEeMPULeCKUX 3a0ay;

* 061a0emb MPAOUYUOHHOLL CXeMOU peuleHUs 3a0ay Ha NOCMPOEHUE C NOMOUBIO YUPKY IS
U TUHEUKU: AHAU3, NOCMPOeHUe, OOKA3AMENbCMBO U UCCIe008aHUe;

* HAYUUMbCA peulams 3a0ayu HA NOCMPOEHUe MemoOOM 2eOMempUlecKko2o mecma
mouex u Memooom noooousi,



* npuobpecmu Onvlim UCCIE008AHUSL CEOUCME NIAHUMEMPULECKUX Dueyp ¢ NOMOWbIO
KOMHNbIOMEPHBIX NPOSPAMM,
* npuobpecmu Onvlm GbINOJIHEHUS. NPOEKMO8.

H3zmepenue zeomempuueckux eenuyun

BbInycKHUK HAy4YHUTCS:

* HCII0JIB30BATh CBOMCTBA MU3MEPEHUs UIMH, IUIOIIAJCH U YIJIOB IPU PELICHUM 33/1a4 Ha
HAXOXJICHUE JUTMHBI OTPE3Ka, [UIMHBI OKPYKHOCTH, JUTMHBI TyTU OKPY>KHOCTH, TPaJyCHONH MeEphI
yria;

* BBIYHCIATh IUIOMIANM  TPEYTrOJIbHUKOB, MPSMOYTOJbHUKOB, Mapaiel]orpaMMoB,
Tpaneuuii, KpyroB U CEKTOPOB;

* BBIYHCIIATH JJIMHY OKPY>KHOCTHU, JJIMHY AYTH OKPY>KHOCTH;

* BBIYHCIISATh JJIMHBI JIMHEHHBIX 3JEMEHTOB (DUTYp M HMX YIJIBI, HCTIOIB3YS (POPMYIIBI
JUTMHBI OKPY>KHOCTH U JUIMHBI TyTH OKPY>KHOCTH, (POPMYJIBI IIOIaneil puryp;

* pemarh 3aJa4y Ha J0Ka3aTeJIbCTBO C MCIOJb30BaHUEM (OPMYJl JJIMHBI OKPYKHOCTU U
JUTMHBI IyTH OKPYKHOCTH, GOpMYI IIoImaneil puryp;

* pemarh MpaKkTUYECKUE 3a7auH, CBA3AHHBIE C HAXOXKJIEHUEM T'€OMETPUUYECKUX BEINYUH
(Mcmonb3ys MpH HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKUE CPEICTBA).

Buinycknux nonyuum 803modxicHocms Hayyumvcsi:

* BLIYUCTAMb NAOWAOU QuYyp, COCMABIEHHbIX U3 08YX UIU Oojlee NPAMOY2ONbHUKOS,
napannenrocpammos, mpey2oibHUKos, Kpy2a u cekmopa,

* BLIYUCTAMb NIOWAOU MHO20Y20JIbHUKOG, UCNONIb3YS OMHOULeHUS PABHOBEIUKOCU U
PABHOCOCMABNIEHHOCIU

* NPUMEHAMb aNleeOpaudecKull U mpueoHOMempu4ecKull annapam u uoeu O8UNCeHUs: NPpu
peutenuy 3a0a4 Ha 8blYUCIeHUe Niowadel MHO20Y201bHUKOS.

Koopounamut

BrInycKkHHUK HAy4YHUTCS:

* BBIYHCIIATh JUIMHY OTpe3Ka M0 KOOPIMHATAM €ro KOHIIOB; BBIYHCISTH KOOPIMHATHI
CepeIUHBI OTPE3Ka;

* HCITOJI30BAaTh KOOPMHATHBIN METO/ JUTSl H3yYSHUS] CBOWCTB MPSIMBIX M OKPYKHOCTEH.

Buinycknux nonyuum 603moarcHocmb:

* 061a0emb  KOOPOUHAMHLIM ~ MemoOOM  peuleHus 3a0ad HAd  GbIYUCIeHUs U
00KA3aMmelbCmeo

* npuobpecmu OnviM UCNONb308AHUS KOMNLIOMEPHBIX NPOSPAMM Ol AHAAU3A YACMHBIX
Clyyaes 83aUMHO20 PACNONIONCEHUS OKPYHCHOCIEU U NPAMBLX,

* npuobpecmu onvlm GvlINOJIHEHUs. NPOeKmos Ha memy «lIpumenenue KOOPOUHAMHO2O
Memooa npu peuieHuu 3a0ay Ha 8bIYUCTEeHUs U O0KA3AMeNbCmMEa.

Bexkmopwn

BBITyCKHHUK HAYIHTCS:

* OIIEPUPOBATHh C BEKTOpPaMH: HaXOAWTh CYMMY W Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
TeOMETPHUYSCKH, HAaXOJAUTh BEKTOP, PAaBHBIA MPOU3BEICHUIO 3a/IaHHOTO BEKTOpa Ha YUCIIO;

* HAXOJIUTh MJII BEKTOPOB, 3a/laHHBIX KOOpPAMHATAMHU: JUIMHY BEKTOpPa, KOOPIMHATHI
CYMMBI M Pa3HOCTH JIByX M 0oJiee BEKTOPOB, KOOPJHMHATHI IMPOHM3BEJCHHS BEKTOpA Ha YHMCIIO,
MPUMEHSISI TIPU HEOOXOAMMOCTH COYETaTeIbHBINA, MEPEMECTUTENbHBIM U paclpeaeTuTeIbHbBIN
3aKOHEI;

* BBIYHCIISATh CKAIAPHOE TPOU3BEJECHUE BEKTOPOB, HAXOAWUTH YroJd MEXIY BEKTOpaMmH,
YCTaHABIIMBAThH MEPIICHIUKYIIIPHOCTD MPSIMBIX.

Buinyckuux nonyuum 803moaiHcHocmb.

* 061A0emb  BEKMOPHLIM ~ MemoooM ONs peuleHus 3a0ay HA  BbIYUCIEHUS U
0okazamenbcmea,



* npuobpecmu Onvim GbINOJIHEHUS NPOEKMO8.
3. Conep:xaHue Kypca reoMeTpuu 7-9 Kjiaccos.

IIpocmetiwue ceomempuyeckue guaypul.

Touka, npsimas. OTpe3ok, Jyd. Yroid. Buasl yrioB. CMeXHbIE U BEPTUKAIbHBIE YTJIbI.
Bbuccekrpuca yria.

[lepecekaromuecs u mapamienbHbie Tpsimble. [leprnenaukynspusie npsmele. [Ipuznaku
napajuieIbHOCTH TpsiMbIX. CBOMCTBA MapauieNbHbIX NpsAMbIX. [leprieHIuKyIsp U HaKJIOHHASA K
MIPSIMOM.

MmuozoyeonvHuku

Tpeyronbauku. Bunsl TpeyronbHukoB. Mennana, OMCCEKTPHUCA, BBICOTA, CPEIHSIS JIMHUS
TpeyroibHuKa. [Ipu3Haku paBeHCTBa TPeyrodbHUKOB. CBOICTBA U MPU3HAKU PaBHOOEIPEHHOIO
TpeyroiabHuka. CepeMHHbIN nepneHaAuKyssp otpe3ka. Cymma yriioB TpeyrosibHUKa. BHemHue
yribel TpeyrojabHuka. HepaBeHCTBO TpeyroiabHuKa. COOTHOIIEHUS MEXAY CTOPOHAMU U yriaMu
TpeyrosibHuKa. Teopema [Tudaropa.

[Tono6ubie TpeyroiabHUKU. [Ipu3Haku mogoOus TPEYrodbHUKOB. TOUKH TEepecedeHUs
MenuaH, OHCCEKTPUC, BBICOT TPEYrOJbHHUKA, CEPEAMHHBIX MEPIEHAUKYISIPOB  CTOPOH
TpeyroibHuka. CBOWCTBO OHCCEKTpUCHl TpeyroibHuka. Teopema ®aneca. Merpuueckue
COOTHOLLIEHUS B MPSIMOYTOJIbHOM TpeyrojibHuke. CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC OCTPOTO
yria OpsIMOYTOJBHOTO TpeyrojbHuka U yriaoB oT 0 go 180. @opmysbl, CBA3BIBAIOLIUME CUHYC,
KOCHHYC, TaHI€HC, KOTAHI€HC OJHOI0 M TOro ke yria. PemeHune TpeyrosbHUKOB. Teopema
CHUHYCOB M TE€OpEMa KOCUHYCOB.

YerbipéxyronpHuku. [lapamnenorpamm. CBoicTBAa W NpHU3HAKU Iapajljiesiorpamma.
[TpsimoyronbHUK, poMO, KBaJpat, UX CBOMcTBa U mpusHaku. Tpanenus. CpeaHss TUHUS Tpare-
U1 U €€ CBOMCTBA.

MHoroyroinbHukd.  Bbeinykaeie  MHOroyroibHukd. Cymma — YIJIOB  BBIITYKJIOTO
MHOTOyToJIbHUKA. [I[paBUIIBHBIE MHOTOYTOJIBHUKH.

Oxpyorcnocmo u kpye. I eomempuueckue nocmpoenus

OKpy»KHOCTb U KpYyr. ODJIEMEHTBl OKPYXXHOCTH M Kpyra. LleHTpaJbHblE M BIIHCaHHBIE
yribl. KacarenbHass K OKpPY>KHOCTM M €€ CBOMCTBA. B3anMHOE pacrojoXeHue NpsiMod |
OKpyxHOocTH. OTnMCaHHas U BIIMCAHHAs OKPYXHOCTU TPEYrOJIbHUKA. BIMcaHHbIE U ONMCAHHBIE
YEeTBIPEXYTOJIBHUKH, UX CBOMCTBA U MPU3HAKK. BIIMCaHHBIE U ONTMCAHHBIE MHOTOYT'OJIbHUKHU.

I'eomerpuueckoe mecro Touek (I'MT). CepenuHHBI NEepHeHIUKYISp OTpe3ka U
6uccextpuca yria kak 'MT.

I'eomeTpruueckne MOCTPOCHMSI LUPKYJIeM U JUHEWKOW. OCHOBHBIE 3aJaud  Ha
IIOCTPOEHHUE: ITOCTPOCHUE YIJIA, PABHOTO JAHHOMY, IIOCTPOCHHUE CEPEIUHHOTO NMEPHEHANKYIIIpa
JQHHOTO  OTpE3Ka, IOCTPOCHHE IIPSAMOM, MPOXONALIEH uYepe3 JaHHYH TOYKYy U
NEePIEeHIUKYIIPHON JaHHOW MNPAMOM, MOCTpOeHHE OHCCEeKTpuchl naHHoro yria. Iloctpoenue
TpPEYroJIbHUKA 110 3aJaHHbIM diieMeHTaM. Merog I'MT B 3aiauax Ha OCTpOECHHUE.

Hsmepenue ceomempuueckux eeaudun

JnuHa otpeska. PaccrosiHue Mexay AByMs TOYKaMU. PaccTosiHHE OT TOYKH JI0 MPSIMOM.
Paccrosinne mexy napaniebHbIMUA MPSIMbBIMU.

[IepumeTp MHOTOYTrOJIBHUKA.

JUinHa OKpy>KHOCTH. [[TMHA Tyru OKpY>KHOCTH.

I'pagycHas mepa yria. BennunHa BMcaHHOTO yriia.

[TonsTus TwIOmaTM MHOTOyroilbHUKA. PaBHOBenmukue Qurypsl. HaxoxkaeHue miomaau
KBaJipaTa, IpsIMOYroJIbHUKa, apajljieiorpaMmma, TpeyrojibHUKa, Tpaneum.

[Tonsarue nnomanu kpyra. [Inomans cekropa. OTHOIIEHHE TUIOIIAECH TOJOOHBIX (DUTYD.



exapmosvle koopounamwl Ha NIOCKOCMU
dopMyna paccTOSTHUS MEXAy JByMs ToukamMu. KoopauHaTel cepeauHbl OTpe3Ka.
VYpaBuenue Gpurypel. YpaBHEHUSI OKPY)KHOCTH U TIPSIMOM. YTJI0BOM KOA(DPHUITUEHT TIPSIMOIA.

Bexmoput

[Tonsitue BekTopa. Mopayne (mimuHa) BekTtopa. PaBHbie BekTOpbl. Kominneaphbie
BekTOpbl. Koopaunarsl Bekropa. CiioKeHHUE M BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucio. CkansipHoe mpousBeieHue BeKTopoB. KocuHyc yriia Mex1y IByMsi BEKTOpaMH.

T'eomempuueckue npeobpazosanus

[Tonsatue o npeoOpazoBanuu Qurypsl. [[BmkeHue Gurypsl. Buabl ABmKeHHS (QHUTYPHI:
napajuIeNbHBIA TIEPEHOC, OCeBas CHMMETPHS, [IEHTPaIbHAsT CUMMETpHsI, TOBOPOT. PaBHbIe (u-
rypsl. 'omorterus. [Togobue puryp.

Onemenmol n02uxu

Onpenenenne. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. JloKa3aTenbCTBO OT IPOTUBHOTO.
Teopema, oOpatHasi jpanHOi. HeoOXxomumoe M JOCTATOYHOE YCIOBHS. YTOTPEOJICHHE JIOTHYe-
CKHUX CBS3O0K €Cal..., MO ..., M020d U MOJIbKO Mo20d.

T'eomempus 6 ucmopuueckom pazgumuu

N3 ucropun reomerpuu, «Hauvama» EBximpa. Mcropus msaroro mocrynara EBknupa.
Tpuronomerpusi — Hayka 00 U3MEPEHHH TPEYroJbHUKOB. I[locTpoeHne mpaBUIBLHBIX
MHOTOyTrobHUKOB. Kak 3apoauiace unies KOopauHar.

H.U. Jlo6auesckuii. JI. Diinep. Danec. [Tudarop.



4. IlpumepHOe TeMaTH4YeCcKOe IJIaHMpoBaHue. ['eomerpusi. 7 Kiace

(2 gaca B HezeIIO, BCETO 68 YacoB)
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2 2 Conep:xkanue y4eOHOTo KouunyecTBO XapakTepucTHKA OCHOBHBIX BU/IOB J€SITEJIbHOCTH YYeHUKA
é = MaTepHaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
=
I'nasa 1
IIpocreiimme 15
reoMerpuyeckue purypsi
U UX CBOMCTBA
1 Touku u npsiMbie 2 IIpusooums ipuMepbl FeOMETPUUECKHUX (QUTYD.
5 Otpesok 1 ero muma 3 Onucvleams TOUKY, MPSIMYIO, OTPE30K, JIyd, YTOJL.
Dopmynuposams:
3 Jly4. Yron. U3mepenue yrios 3 onpeoenienus.; PaBHBIX OTPE3KOB, CEPEIUHBI OTPE3KA, PACCTOSHUS MEXKIY ABYMS TOUKAMHU,
4 CMESKHBIC H BEPTHKATHHBIC 3 JIOTIOJTHUTEIIBHBIX JTyueH, pa3BEPHYTOTO yIiia, PaBHBIX YIJIOB, OUCCEKTPHCHI yTJIa,
yTITBI CMEKHBIX 1 BEDTHKAIBHBIX YIIIOB, NIEPECEKAIOMINXCS NPAMBIX, NEPIICHHKYIISPHBIX
IPSMBIX, IEPIICHANKYISPA, HAKIIOHHOW, PACCTOSIHUS OT TOUKH J0 MPSIMOIA;
5 IlepriennKynApHbIE IPAMBIC 1 ceoticmaéa: PacIoIoKEeHUs TOUEK Ha MPSIMON, U3MEPEHUSI OTPE3KOB U YTIIOB, CMEXHBIX U
AKCHOMEL 1 BEPTUKAIBHBIX YIJIOB, IEPIEHANKYISIPHBIX TPSMBIX; OCHOBHOE CBOHCTBO MPSMOH.
Knaccugpuyuposamo yriel.
TloTopenne u 1 Jlokazbieams. TEOPEMBI O TIEPECEKAIOIIMXCS TIPAMBIX, O CBOWCTBAX CMEXKHBIX
CHCTEMATH3aIHs yIeOHOTO BEPTHKAILHBIX YIJIOB, O €IMHCTBEHHOCTH NPSAMOM, MEPIEHINKY/IIPHOM JaHHOM (Cy4ai,
Marcpuaia KOT'JIa TOYKA JIEKHUT Ha JAHHOU MPSAMOI).
KOHTpOHBHaH pa60Ta Ne 1 1 Haxooumw JJIMHY OTPE3Ka, rpaayCHYI0 MEPY yriia, HCII0JIb3YA CBOMCTBA UX I/ISMCpCHI/II\/JI.
H306pasxcams ¢ TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB F€OMETPUYECKUE (PUTYPHI:
OTpPE30K, JIy4, YTOJI, CMEKHBIE U BEPTHKAIBHBIC YTIIbI, IEPIICHANKYIISPHBIE MTPSIMBIE,
OTPE3KH U JTY4H.
TosicHame, 9TO TaKOE aKCHOMa, OTIpe/IeTICHHE.
Pewampw 3anaun Ha BEIYMCIIEHUE U JOKA3aTENbCTBO, IPOBO/S HEOOXOMMBbIE
JI0Ka3aTelbHbIC PACCyKIACHUS




]
s
S = Conep:xaHue y4edOHOT0 KoanyectBo XapaKTepuCcTHKA OCHOBHBIX BH/IOB [1eITEJIbHOCTH YYeHHKA
é g MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JelCcTBHUIl)
]
=
I'naea 2 18
TpeyrojibHuku
7 PaBHbIE TpEyroIbHHUKH. 2 Onucvléams CMBICT TIOHATHS «paBHBbIE PUTYpBI». [IpUBOAUTE pUMEPHI PaBHBIX UTYP.
BeicoTa, menuana, H306pascams 1 HAXOAUTH HA PUCYHKaX paBHOCTOPOHHUE, paBHOOEIPEHHBIE,
OmcceKTpuca TpeyroibHUKa MPSIMOYTOJIBHBIE, OCTPOYTOJIBHBIE, TYIIOYTOJIbHBIE TPEYTOJILHUKN M UX SJIEMEHTHI.
o o Knaccugpuyuposams TpeyroibHUKH 110 CTOPOHAM H YTJIaM.
8 I[TepBblii 1 BTOpO# NpU3HAKU 5 puyup peyr p yr
Dopmynuposamy:
paBEHCTBA TPEYTOJIHHUKOB
onpeodenenus. OCTPOYTOJIbHOT0, TYOYTOJILHOTO, IPSIMOYT0JIBHOTO, PAaBHOOEAPEHHOTO,
9 PaBnoGenpennbIi 4 PaBHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIUAHBI
TPEYTOJILHUK M €I0 CBOMCTBA TPEYroJIbHUKA; PAaBHBIX TPEYTOJbHUKOB; CEPEIUHHOIO MEPIEHIUKYISIpa OTPE3Ka;
10 [Tpu3Haky paBHOOEAPEHHOTO 2 TICpUMeTpa TpCYroIbHIKA,
TPeYrONbHIKA ceolicmea: paB}506ez[peHHoro TPEYroJbHUKA, CEPEUHHOTO MEPIEHANKYIIIpa OTpe3Ka,
OCHOBHOT'O CBOMCTBA PaBEHCTBA TPEYTOJILHUKOB;
11 Tpernii mpu3HaK paBeHCTBA 2 NpU3HAKU: PAaBEHCTBA TPEYTOJIbHUKOB, PABHOOEAPEHHOTO TPEYTOJIbHUKA.
TPCYTOJIBHHKOB Jloxazvieams TEOPEMBI: 0 €IMHCTBEHHOCTH MPSIMOU, IEPIICHANKYJIIPHON JaHHOM (CcIydai,
12 Teopemsl 1 KOTI'JIa TOUKA JISKHUT BHE IaHHOU MPSMOIA); TpU NMPH3HAKa PaBEHCTBA TPEYTOJIbHUKOB;
MIPU3HAKH PABHOOEIPEHHOTO TPEYTOJIbHHUKA; TEOPEMBI O CBOMCTBAX CEPEINHHOTO
TloTopenne u 1 TEPIEHANKYIIAPA, PABHOOEIPEHHOTO U PABHOCTOPOHHETO TPEYTOJILHUKOB.
CHCTEMaTH3AIHs yIeOHOTO Pa3vsachamp, 4To TAKOE TEOPEMA, OIUCHIBATH CTPYKTYPY TeopeMbl. OOBACHATH, KAKYIO
Marcpuaia TEOPEMY Ha3bIBAIOT OOPATHOMN JaHHOM, B UEM 3aKIIFOYAETCsS METO J0KA3aTENbCTBA OT
KOHTpOHBHaH pa60Ta Ne 2 1 IIPOTHUBHOTO. HpI/IBO)II/ITB IIPUMEPHBI UCIIOJIB30BAHUA OTOTO METO/J1A.
Pemrate 3a1aun Ha BBIYMCIICHHUE U JI0KA3aTEIBCTBO
I'nasa 3
IMapauieasHbie npsamsbie. Cymma 16
YIJIOB TPEYTroJbHUKA
13 [TapannenpHble npsMbIe 1 Pacno3znasams Ha yepTexkax napauiesIbHbIE IPSIMBIE.




]
s g
S = Coneprxanue y4yeGHOro KoauuectBo XapakTepucTHKA OCHOBHBIX BH/IOB J1eSIT€JIbHOCTH YUeHHKA
é g MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JelCcTBHUIl)

=

14 [Tpu3naku napauieaTbHOCTH 2 N306paxaTh ¢ MOMOIIBIO TMHEWKHN U YTOJIbHUKA MTapalIe/IbHbIC PSMBIE.
IPSIMBIX Onucwviéams yriibl, 00pa30BaHHBIC MTPU NIEPECEUCHUH JABYX MPSAMBIX CEKYILEH.

15 CaotlicTBa apamieIbHbIX 3 Popmymuposamo:

—— onpedeneHuys.; TTAPAIJICIbHBIX MPSMBIX, PACCTOSHUS MEXIY MapaieIbHbIMU MPSIMBbIMH,
BHEIITHETO YTJIa TPEYTOJIbHUKA, TUTIOTCHY3bI U KaTeTa;

16 CymMma yrioB TpeyronsHHUKa 4 ceoticmaa: MapaeNbHbIX MPSAMBIX; YIIIOB, 00pa30BaHHBIX MPHU MEPECCUCHUH

17 [IpAMOYTOTBHBIH MapajuIeITbHBIX TPSIMBIX ceKyvmeﬁ; CYMMBI yJIOB TPEYTOJbHUKA; BHEITHETO YTJIa
TPEYTOMBHIK TPEYTOJIbHIKA; COOTHOMICHHH ME3Ly CTOPOHAMH H YIJIAMU TPEYTOIbHUKa;

MPSMOYTOJIBHOTO TPEYTOJIBHUKA; OCHOBHOE CBOMCTBO MapaUICIbHBIX PSIMBIX;

18 CBoiicTBa MPsMOYTOJIBHOTO 2 NPU3HAKU. TIAPAIIIEIBHOCTH MPSAMBIX, PABEHCTBA MIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
TpEYTrojabHNKa Jloka3vieamsb: TEOPEMBI O CBOMCTBAX MapaJUICIbHbBIX MPSAMBIX, O CYMME YTIJIOB
KoutposbHas paGota Ne 3 1 TPEYTOJIBHIIKA, O BHEIHEM YIIIEe TPEYTO/bHHKA, HEPABEHCTBO TPEYTONIbHHKA, TEOPEMbI O

CPaBHCHHH CTOPOH M YIJIOB TPEYTOJIHHUKA, TEOPEMBI O CBOMCTBAX MPSMOYTOIHHOTO
TPEYTOJbHHUKA, MPU3HAKH MapallIeIbHBIX MPSIMBIX, PABEHCTBA MPSAMOYTOIBHBIX
TPEYTOJTHHUKOB.
Pewamys 3anaun Ha BEIUMCIICHHUE U JOKA3aTENbCTBO
I'naga 4
OKpy:KHOCTBb M KpYT. 16
I'eomeTpuuyeckne MOCTPOEHUs!

19 ['eomeTpuyeckoe MecTo 2 Toschams, 4TO Takoe 3a7a4a Ha OCTPOEHUE; reomeTprudeckoe Mecto Touek (I'MT).
To4yeK. OKpy>KHOCTb U KPyT [TpuBoaute npumeps [MT.

20 HexoTopsie CBOHCTEA 3 H306pasxcams Ha pUCYHKAX OKPYKHOCTB U €€ DJIEMEHTHI; KacaTelbHYIO K OKPYKHOCTH;
oxpyxocry, Kacareibas k OKPY>KHOCTB, BITUCAHHYIO B TPEYTOIBHUK, H OKPYKHOCTB, OMHCAHHYIO OKOJIO HETO.
OKDYKEOCTH OnuceiBaTh B3aMMHOE PACIIOIOKEHHUE OKPYKHOCTHU U TPSIMOIA.

Dopmynuposamy:

21 OnucaHHas U BOUCaHHAs 3




]
s
2 e Copepxanue yueOHOT0O KoimuecTBo XapaKTepucTHKA OCHOBHBIX BU/0B AeATEJIbHOCTH Y4eHHKA
é g MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JelCcTBHUIl)
=
OKPYKHOCTH TPEYTOJIbHUKA onpedeneHus; OKPY>KHOCTH, Kpyra, UX 3JIEMEHTOB; KacaTeJIbHOU K OKPYXHOCTH;
22 3a7149H Ha IOCTPOCHE 3 OKPY’KHOCTH, OIIUCAHHOW OKOJIO TPEYI'OJIbHUKA, U OKPYKHOCTH, BIIMCAHHO! B
TPEYTOJIbHUK;

23 MeTo1 reOMeTpUIECKUX MECT ceoticmaa: cepequHHoro nepnenaukynsapa kak ['MT; 6Guccextpuce! yrina kak IMT;
TOYCK B 3a71a4ax Ha KacaTeJIbHOW K OKPYKHOCTH; IMaMETPa U XOPAbL; TOUYKHU IIEPECEUCHUs CEPEIUHHBIX
IOCTPOCHHUC MEePIEeHIUKYISIPOB CTOPOH TPEYTOJIbHUKA; TOYKHU MepEeceueHUs OMCCEKTPUC YTIIOB
IToBTOpEHME M 1 TpeyroibHiKa, .
cUCTeMaTu3alus yaieOHOro NpusHaKu KacaTelbHOM.

MaTeprana Jlokazvleams: TEOPEMBI O CEPETMHHOM MEePICHAUKYISIpe U OuccekTpuce yria kak [ MT;
0 CBOMCTBaxX KacaTeiabHOI; 00 OKPYKHOCTH, BIUCAHHON B TPEYTOJIbHHUK, OMTUCAHHON
KontpossHas pabora Ne 4 1 OKOJIO TPEYTI'OJIbHUKA; IPU3HAKY KAaCaTEIbHOMU.
Pewamws ocHOBHBIE 3a1a41 HA IOCTPOCHUE: ITIOCTPOEHUE YIJIA, PABHOI'O JAHHOMY;
IIOCTPOEHHE CEPEANHHOIO MEPIIECHINKYJISPa JaHHOTO OTPE3Ka; OCTPOEHUE IPSIMOM,
MIPOXOAAIICH Yepe3 JaHHYI0 TOUKY U NEPIEHAUKYIISAPHON JaHHOM NPAMOU; IOCTPOCHUE
OMCCEKTPUCHI JAHHOTO yTJa; MOCTPOSHUE TPEYToJbHUKA IO IBYM CTOPOHAM U YTy
MEXIy HUMH; TI0 CTOPOHE U ABYM IPUIIEKAIIUM K HEH yriaM.
Pemats 3amaun Ha noctpoenne merogom ' MT.
Cmpoumb TPEYroJIbHUK 110 TPEM CTOPOHAM.
Pewams 3a1aun Ha BBIUKCIIEHUE, JOKA3aTEIbCTBO U IOCTPOEHUE
O0o00menue
U cHcTeMaTH3alus 3
3HAHUM yYaLUXcs
VYrpaxHeHus Uil IOBTOPEHUS Kypea 7 2
KJ1acca
Konrtponsnas padora Ne 5 1




IIpumepHoe TeMaTHUYecKoOe JIaHMpoBaHKe. ['eomerpus. 8 Kiace

(2 gaca B HezeIIO, BCETO 68 YacoB)

<
eF
2 2 Conep:xkanue y4eOHOTO KouunvecTBo XapakTepucTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHHKA
é = MaTepHaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
]
=
I'nasa 1 29
YeThIpEXyroabHUKH
1 UeThIpEXYroJbHUK U €r0 2 losacHuamp, 4TO TaKOE YETHIPEXYTOIbHUK. ONKUCHIBATH 3JIEMEHTHI UETHIPEX YT OJIbHUKA.
AJIEMEHTBI Pacnosnasame BbITyKIIbIE U HEBBITYKJIBIE YETHIPEX YT OJIBHUKH.
o H306pasxcams n HAXOAUTH HA PUCYHKAX YETHIPEXYTOJIBHUKH PA3HBIX BUJOB U UX 3JIEMEHTHI.
2 [Tapannenorpamm. CBoiicTBa 2 P A pHCYH pexy p A
Dopmynuposamy:
napajuiesorpaMma
onpedeneHus: TapaienorpaMmMa, BBICOThI TapajuieIorpaMMa; MpsMOYTroIbHUKa, poMoa,
3 [Tpusnaku napaieaorpaMma 2 KBaJlpaTa; CpEIHEN JINHUU TPEYTOJIbHUKA; TPAIICLINH, BEICOTHI TPAINICIIUU, CPEAHEN JTUHUH
4 TIpSMOYTOBHUK 2 Tpaneuuu; UEHTPAIbHOrO YIJIa OKPY>KHOCTH, BIIMCAHHOIO YIJIa OKPYKHOCTH; BOMCAHHOTO U
OTMCAHHOTO YETHIPEXYTOJIBHUKA,
5 Pom6 2 ceoticmea: apaiienorpaMmma, mpsMoyroilbHUKa, poM0Oa, KBajipaTa, CpeIHUX TUHUN
6 Keazpar 1 TPEYroJIbHUKA U TParelyu, BMIUCAHHOTO yTia, BHIUCAHHOTO U OIMMMCAHHOTO
YETBIPEXYTOJIbHUKA;
Kontposbhas pabora Ne 1 1 npu3HaKu: NapaieaorpaMma, IpIMOYTOJIbHUKA, poMOa, BIMCAHHOTO M OIIUCAHHOTO
7 Cpe]lH;[;[ JINHUA 1 LIeT]E:IpéXYl—‘OJ—ILHI/IKa.
TpeyroNbHUKA /Jloka3zvleams: TEOPEMBI O CyMME YIJIOB UYETHIPEXYTOIbHHUKA, O TPAJAYCHOW Mepe BIIMCAHHOTO
3 - 4 yria, 0 CBOWCTBaxX M MPU3HAKAX MapaienorpaMma, IpsMOyrolbHUKA, poMOa, BIUCAHHOTO U
anenus N
parrel OTIMCAaHHOTO YETHIPEXYTOIbHUKA.
9 [lenTpanbHbIC U BIUCAHHBIC Ilpumensmob U3ydeHHbIE ONPEICTICHUS, CBOMCTBA U MIPU3HAKHU K PEIICHUIO 33]1a4
YTJIBI
10 | BriucaHHbIE ¥ OTIMCAHHBIC 2
YETBIPEXYTOJIbHUKHU
KonrtponsHast pabora Ne 2 1
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2 2 Coaepixanue yueOHOro KonunyectBo XapaKkTepuCcTHKA OCHOBHBIX BU/J0B JeSITEJIbHOCTH YYeHUKA
é g MarepuaJia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIA)
]
=
I'naea 2 16
IToxoOue TPeyroJiLHUKOB
11 | Teopema ®aneca. Teopema o 6 Dopmynuposamy:
MIPOIOPLIMOHANIBHBIX OTPE3Kax onpeodeneHue OJOOHBIX TPEYTrOJIbHUKOB;
ceoticmeéa.; MEeJIMaH TPEyroJibHUKa, OMCCEKTPUCHI TPEYTOJIbHUKA, IIEPECEKAIOIIUXCS XO
12 | [lonoOHbIE TPEYTOIBHUKU 1 el peyr ’ P Tpeyr - 11ep m PA,
KacaTelbHOU U CeKyIIei;
13 | IlepBslit npu3HaK N0A00US S npuU3HaAKU IOJO00US TPEYTOJIbHUKOB.
TPEYIroJILHUKOB [Hoxazvieamn:
14 | Bropoii 1 TpeTHii mpU3HAKY 3 meopemvl: Paneca, 0 MPONOPLHUOHAIBHBIX OTPE3Kax, O CBOMCTBaX MEANAH TPEYrOJIbHHUKA,
T006HS TPEYrOTBHHKOB 6PIC(3€KTpI/ICLI TPEYroJbHUKA; } }
ceoticmeéa. TIEPECEKAIOLUXCsl XOp/, KacaTelbHON U CEKYIEeH;
KonTposnsHas padora Ne 3 1 npu3Haxky NoJo0us TPEyroJIbHUKOB.
IIpumenamo v3ydeHHbIE ONIPENETICHHS, CBOMCTBA U MPU3HAKH K PELICHUIO 3a/1a4
I'naga 3
Pemienue npsiMoyroJibHbIX 14
TPEyroJbLHNKOB
15 | MeTtpuueckue COOTHOUIEHUS 1 Dopmynuposams.:
B IIPSIMOYTOJIBHOM onpedeneHus; CHHyca, KOCUHYCa, TAHT'€HCa, KOTAHI€HCa OCTPOTo YIJia IPSIMOYTOJIbHOTO
TPEYrOJIbHUKE TPEYroJbHUKA,;
c6oticmaéa. BBIPAXKaIOINe METPUYECKUE COOTHOIIEHHUS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE U
16 | Teopema IlTudaropa 5 P m p PAMOYT peyro
COOTHOILIEHUS MEX/1y CTOPOHAMH U 3HAYEHUSIMU TPUTOHOMETPHUECKUX (DYHKIUN B
KontponbHas padora Ne 4 1 MIPSAMOYTOJIBHOM TPEYTOJIbHUKE.
17 | TpurosomerpHueckue 3 3anucvisams TPUTOHOMETpUYECKHE (POPMYIIBI, BEIPAXKAIOLIUE CBA3b MEXKIY

(GYHKIIUM OCTPOro yria
IIPSIMOYTOJIBHOTO

TPUTOHOMETPUUECKUMHU (PYHKIIUSIMU OJJTHOTO U TOTO YK€ OCTPOro yria.
Pewams psiIMOYTOJIbHBIE TPEYTOJIBHUKHU.
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2 2 Conep:xanue yueOHOT0 KoanuectBo XapakTepuCcTHKA OCHOBHBIX BUJOB /IeITEJIbHOCTH YYeHUKA
MaTepHuaJj YacoB H BHE Y4e€OHBIX JeHCcTBHI
ég arepuaJa aco a ypoBHe y4e0 eiic
]
=
TPEYroJbHUKA Jlokazvieamy:
meopemy 0 METPHUUECKUX COOTHOUICHHSIX B MIPSIMOYTOJIbHOM TPEYTOJIbHUKE, TEOPEM
18 | Pemenue npssMOyrojabHBIX 3 pemy P PAMOYT peyr » TCOPEMY
[Mudaropa;
TPEYrOJIbHUKOB
@opmynsi, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJTHOTO U TOTO K€ OCTPOro
Kontponbnas pabora Ne 5 1 yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOKJECTBO U 3HAYCHHSI CUHYCA, KOCUHYCAa,
TaHreHca ¥ KoTaHTeHca Jiist yrioB 30°, 45°, 60°.
Ipumenamo v3ydeHHbIE ONPEAETICHHS, TEOPEMbI U (POPMYIIBI K PEIICHUIO 3324
I'nasa 4
MHOroyroJibHUKH. 10
I[l1omaabs MHOTOYr0JIbLHUKA
19 | MHOroyrojibHUKH 1 Tlosachams, 4TO TaKOE MIIOIIAb MHOTOYTOJIbHHKA.
OrnuceIBaTh MHOTOYTOJIBHUK, €T0 3JIEMEHTHI; BBIMYKJIbIE U HEBBIMTYKJIbIE MHOTOYTOJBLHUKH.
20 ITonsaTre mnomnagu 1 r > ’ yK YK r
MHOTOYTOMIbHHEA N306paxaTh 1 HAXOIUTH HA PUCYHKAaX MHOTOYTOJIBHHUK U €T0 3JIEMEHTHI; MHOTOYTOJIbHUK,
] BIHCAHHBIA B OKPYKHOCTh, © MHOTOYTOJIbHUK, OMTMCAHHBIN OKOJIO OKPYKHOCTH.
[Inomane npsAMOYyroJbHUKA
Dopmynuposamn:
21 [Tnomane mapauienorpaMmma 2 onpeodenieHus; BIIMCAHHOTO U OMTUCAHHOTO MHOTOYTOJIbHUKA, TIJIOMAH MHOTOYTOJIbHHUKA,
22 | Inomans TpeyrompHIKa 2 PaBHOBENIMKHX MHOTOYTOJIbHHUKOB;
OCHOBHble C80lCMEa TUTOIAAN MHOTOYTOJIbHHKA.
23 | Ilnomans Tpanenuu 3 Lloxazvieamsb: TEOPEMBI O CYMME YIJIOB BBIIYKJIOTO N-yrOJIbHUKA, IIJIOLALU
KouTponsHas paGota Ne 6 1 MPSIMOYTOJIbHUKA, TIJIOMIAIN TPEYTOJIbHUKA, IUIOMIAIN TPATICIHH.

HpuMeH}UHb HU3YUCHHBIC OIIPCACIICHUS, TCOPECMBI U (I)OpMyJ'IBI K PCIICHHUIO 3a1a1
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2 2 Conep:xanue yueOHOT0 KoanuectBo XapakTepucTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH YUYeHHKA
é g MarepuaJia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIA)
]
=
IloBTOpEHUE
M CHCTEeMATH3ALNA 6
yueOHOro MaTepuajia
YnpakHeHus A HIOBTOPEHUs Kypea 8 5
KJjlacca
KonTponbnas padorta Ne 7 1




IIpumepHoe TeMaTHUYecKOe JIaHMpPoBaHKe. ['eomerpus. 9 Ki1ace

(2 yaca B Heneno, Bcero 68 4acon)
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2 2 Conep:xkanue y4eOHOTO KouunvecTBo XapakTepucTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHHKA
é % MaTepuaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
=
I'nasa 1 16
Pemienne TpeyroJibHuNKOB
1 Cunyc, KOCUHYC, TAHT€HC U 2 Dopmynuposams:
kotanreHc yrina ot 0 go 180 onpeodenenus: CUHyca, KOCUHYCa, TaHTeHca, koTaHrenca yria ot 0 o 180 ;
CB801CME0 CBA3M JJIMH JUaroHajed U CTOPOH HapajiesiorpaMma.
2 Teopema KOCUHYCOB 3
Dopmynuposams 1 pa3bsCHATH OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. BhIUMCIATh
3 Teopema CHHYCOB 3 3HAUYE€HUE TPUTOHOMETPHUUECKOU (I)YHKI_II/II/I yrijia mo 3Ha4eHHIo OJHOM M3 €T0 3aJIaHHBIX
4 Pemenue TpeyroiabHUKOB 3 bymKumi.
Dopmynuposams M 1OKa3bIBaTh TEOPEMbI: CHHYCOB, KOCUHYCOB, CIEACTBUS U3 TEOPEMBI
5 Dopmynbl 11 HAXOKACHAS 4 KOCHHYCOB ¥ CHHYCOB, O TUIOLIaJ1 ONMIMCAHHOTO MHOI'OYTI'OJIbHHKA.
IJI0IaIn TPEYrOJIbHUKA 3anucvieamsv 1 10Ka3bIBaTh (OPMYIIBI ISl HAXO0XKJIEHHS MJIOIIAIU TPEYTOJIbHUKA, PaJNyCOB
KouTponsHas paGora Ne 1 1 BIMCAHHOM U OMMCAHHOMN OKPYKHOCTEW TPEeYyroiabHUKA.
IIpumensmsb N3ydeHHBIE ONPEEIICHU, TEOPEMBI U (POPMYJIBI K PEILISHUIO 3a71a4
I'naga 2 8
IIpaBuibHBIE MHOTOYIOJILHUKHU
6 [IpaBunbHbIE 4 Ilosachsams, 4TO TaKOE LIEHTP U LIEHTPAJIbHBIN YTOJ IPaBUIBHOTO MHOTOYI'OJIbHUKA, CEKTOP U
MHOTOYT'OJIbHUKU U UX CErMEHT Kpyra.
CBOICTBa Dopmynuposamu.:
onpeodeneHue PABUILHOTO MHOTOYTOJIbHUKA;
7 JIinHA OKPY>KHOCTH. 3 Pe P yr ’
c6oticmea PaBUIIBHOTO MHOTOYTOJIbHHKA.
[Imomane kpyra N
/loka3zvleams CBOICTBA MPABUIIbHBIX MHOTOYTOJILHUKOB.
Kownrponbnas pabora Ne 2 1 3anucvisams M pazbACHIATH (OPMYITBI ITTMHBI OKPY>KHOCTH, TUIOIIAIN KPYTa.

3anucvieamsv 1 10Ka3bIBaTh (OPMYIIbI JUTMHBI TyT'H, IUIOIAAN CEKTOpa, (POpMyJIb s
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2 2 Coaepixanue yueOHOro KonunyectBo XapaKkTepuCcTHKA OCHOBHBIX BU/J0B JeSITEJIbHOCTH YYeHUKA
é g MarepuaJia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIA)
]
=
HaXO0XJCHUS PaZliyCOB BIIMCAHHOM U ONMCAHHON OKPYKHOCTEH IIPABUIIBHOTO
MHOT'OYT'OJIbHUKA.
Cmpoumsb ¢ TOMOUIBIO HUPKYJIS U IMHENKN IPABUIIbHbIE TPEYTOJIbHUK, YEThIPEX YT OJIbHUK,
LIECTUYTOJIBHUK.
Ipumensmob N3ydeHHBIE OMPEIEIICHIS, TEOPEMBI U (HOPMYJIBI K PEHICHHUIO 3a1a4
I'nasa 3
JlekapToBbI 11
KOOPJAMHATHI HA IJIOCKOCTH
8 Paccrosinue Mexny AByMs 3 Onucvieams IPSIMOYTOJIBHYIO CUCTEMY KOOPJIMHAT.
TOYKaMH C 3aJaHHBIMH Dopmynuposams. onpeAeIcHUE ypaBHEHUs GUTYpbl, HEOOXOIUMOE U JOCTATOYHOE YCIOBHS
2
koopauHaTamu. KoopauHatet NapajuIeIbHOCTU JBYX MPSMBIX.
CepeuHBI OTPE3Ka 3anucvieamo 1 10Ka3bIBaTh (OPMYIIbI PACCTOSTHUS MEXY ABYMS TOUKaMH, KOOPAUHAT
CepeNHbI OTpE3Ka.
9 VYpaBHeHHEe QUTYPBI. 3 B P HO P 5 . .
b1600UMb ypaBHEHUE OKPYKHOCTH, O0IIIEE YpaBHEHHE MTPSIMOM, ypaBHEHUE IPAMOMH C
YpaBHEHHE OKPYKHOCTH yP Py » ootee yp p - YP p
YTJI0BBIM KO3 (HULIUEHTOM.
10 YpaBHEHHE MPSMOH 2 okazvieams HEOOXOIUMOE U JOCTATOYHOE YCIOBHE NapalJIeIbHOCTH JIBYX MPSMBIX.
11 | Vriosoii kosbdumment 2 Ipumenamo n3ydeHHbIE ONPENETICHUS, TEOPEMBI U (POPMYIIBI K PELLIEHUIO 33124
IpsAMON
KonTtpomnbHas padota Ne 3 1
I'naea 4 12
BekTopsl
12 | [lonsTue BekTOpa 2 Onucviéamsb TIOHATUS BEKTOPHBIX U CKAISIPHBIX BEIHUYUH. WIITIocTpupoBaTh MOHTHE
BEKTOpA.
13 Koopaunats! BekTopa 1 p
Dopmynuposamy:
14 | CnoxxeHue U BBIYUTAHNE 2
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2 2 Coaepixanue yueOHOro KonunyectBo XapaKkTepuCcTHKA OCHOBHBIX BU/J0B JeSITEJIbHOCTH YYeHUKA
é g MarepuaJia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIA)
=
BEKTOPOB onpeodenenus; MOyl BEKTOpa, KOJUJIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIUHAT
15 | YmHOxXeHHE BekTOpa Ha 3 BEKTOPA, CYMMbI BEKTOPOB, pa3HOCTH BEKTOPOB, IPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOXKEHUS
Weo BEKTOPA HA ACII0, CKAIAPHOTO NPOU3BEACHUA BEKTOPOB;
c6olicmea: PaBHBIX BEKTOPOB, KOOPIMHAT PABHBIX BEKTOPOB, CII0KEHUS BEKTOPOB,
16 CrasipHOe IPOU3BEICHNC 3 KOOpJIMHAT BEKTOpa CyMMBbI U BEKTOpPAa PA3HOCTH ABYX BEKTOPOB, KOJJIMHEAPHBIX BEKTOPOB,
BEKTOPOB YMHOKEHUS BEKTOPA Ha YUCII0, CKAISIPHOI'O IIPOU3BEIEHUS JIBYX BEKTOPOB,
Koutposbras pabota Ne 4 1 MEPIEHIUKYISIPHBIX BEKTOPOB.
Lokazvieams TEOPEMBL: 0 HAX0XKJIEHHUH KOOPAUHAT BEKTOPA, O KOOPJIAUHATAX CYyMMBbI U
Pa3HOCTH BEKTOPOB, 00 YCIOBUU KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKICHUH
CKaJIIPHOTO IIPOU3BEIEHUS JIBYX BEKTOPOB, 00 YCIIOBUH MEPIEHAUKYISIPHOCTH.
Haxooums KOCUHYC yrila MEXy IBYMsI BEKTOPAMH.
IIpumensimsb N3y4eHHbIE ONIPECIICHUS, TEOPEMbI U (POPMYJIbI K PELICHHUIO 3a]1a4
I'naea 5
I'eomeTpuueckue 13
npeodpazoBanusi
17 | JIBmxeHue (mepeMelieHue) 4 IIpusooums ipuMepsl IpeodbpazoBaHus GUryp.
¢urypsl. [lapannenbHbiit OnuceiBath peodpazoBanus GUryp: mapaienbHbIN IEPEHOC, OCeBasi CHMMETPHS,
IIEPEHOC LIEHTpaJIbHAsi CHMMETPHUS, TIOBOPOT, FTOMOTETHS, 1To1o0ue.
18 | OceBas u LeHTpaibHas 4 Popmynuposams: .
cavmerpu. TloBopoT onpeodenenus. TBUKEHUS; paBHBIX (QUTyp; TOUEK, CUMMETPHYHBIX OTHOCHTENBHO NPAMOK;
TOUYEK, CHMMETPUYHBIX OTHOCUTEIBHO TOUYKHU; (PUTYPBI, UMEIOIIEH 0Ch CUMMETPHUH; (PUTYPBI,
19 | T'omorerus. [logobue puryp 4 MMEIOLIEH LIEHTP CUMMETPHH; TIOI00HBIX BUTYD;

KonTponbnas padora Ne 5

c60licmea. IBYKEHHS, TapajuIeIbHOTO MePEeH0Cca, OCEBONH CUMMETPHH, IICHTPATbHON
CUMMETpPHUH, TOBOPOTA, TOMOTETHUH.

Jloxazvieamsb TEOPEMBI: O CBOMCTBAX MapaUICIbHOTO MTEPEHOCa, OCEBON CUMMETPHH,
LEHTPATBHOW CHMMETPHUHU, TIOBOPOTA, TOMOTETHH, 00 OTHOIIIEHUH TUTOMIACH MOT00HBIX




]
s g
2 2 Coaepixanue yueOHOro KonunyectBo XapakTepucTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH YUYeHHKA
é g MarepuaJia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIA)
]
=
TPEYTrOJIbHUKOB.
Ipumenamo v3ydeHHbIE ONIPEACTICHUS, TEOPEMbI U (POPMYJIBI K PEIICHUIO 3a/1a4
IloBTOpPEHME
M CHCTEeMATH3ALNA 8
y4eOHOro MmarepuaJia
YnpakHeHus A HTOBTOPEHUs Kypca 9 7
KJjlacca
KonTponbnas padora Ne 6 1




5. PekoMeHIAIINH 110 OCHAIIIEHUI) Y4eOHOT0 MpoIecca

OcHameHnue npoiecca o0yuyeHus MaTeMaTUKe o0ecrieunBaeTcss OnOIMOTeYHBIM (hOHIOM,
NICYATHBIMH TIOCOOMSIMH, a TaK)Ke WH(HOPMAIIMOHHO-KOMMYHHKATUBHBIMH CPEJICTBAMHU, SIKPAHHO-
3BYKOBBIMU TPHOOpaMU, TEXHHYECKUMHU CPEACTBAMU OOYYCHHsSI, Y4EOHO-TIPAKTHUECKUM H
y4eOHO-1a00paTOPHBIM 000PYAOBAHUEM.

Hopmamusnvie doxymenmul

1. ®enepanpHBIi TOCYJApCTBEHHBIN 00pa30BaTEeNbHBIA CTaHIAPT OCHOBHOTO OOIIETO
oOpazoBaHwUs.

2. ITIpumepHble MpOrpaMMbl OCHOBHOTO 00111er0o oOpa3zoBanus. MatemaTtuka. (CTanaapThl
BTOpOro mokojienus). — M.: [Ipocsemenne. 2010.

3. ®opMHpOBaHNE YHUBEPCAIBHBIX Y4EOHBIX NEHCTBUH B OCHOBHOW mikojie. Cucrema
3amanmii / A. I'. Acmonos, O. A. Kapabanosa. — M.: [Ipocsemenne. 2010.

Yuebno — memoouueckuii komniexm

1. T'eomerpus: 7 kiacc: y4eOHMK AJisl ydaluxcs o0meo0pa3oBaTeNbHbIX YUpEKISHUN/
A.I'. Mep3nsk, B.b. ITonouckuit, M.C. fxup. — M. : Benrana-I'pag, 2012.

2. Teomerpusi: 7 Kiacc: NUOAKTUYECKHE MaTepHalbl: COOPHUK 3a7a4 U KOHTPOJBHBIX
pabot/ A.I'. Mep3msk, B.b. Ilonouckuii, M.C. fxup. — M. : Benrana-I'pag, 2013.

3. Teomerpus: 7 kmacc: pabourme Tetpamu Nel,2/ A.I'. Mep3mik, B.b. ITonoHckui,
M.C. Axup. — M. : Benrana-I'pad, 2013.

4. Teomerpusi: 7 kmacc: meroauueckoe mocobue/ E.B. byuko, A.I'. Mepsnsk, B.b.
[Tomonckuit, M.C. SIkup. — M. : Benrana-I'pad, 2013.

5. Teomerpus: 8 kiacc: y4eOHUK JUIs ydaluxcs o0I1eoOpa3oBaTelbHBIX YUPEKICHUMN/
A.l'. Mep3insik, B.b. [Tononckuit, M.C. Sxup. — M. : Benrana-I'pad, 2013.

6. I'eomerpust: 8 kiacc: IUAAKTUYECKHE MaTepuaibl: COOPHUK 3a]ad U KOHTPOJBHBIX
pa6ot / A.T'. Mep3nsk, B.b. Ilononckuii, M.C. fxup. — M. : Benrana-I"pag, 2013.

7. 'eometpust: 8 knacc: paboune tetpaau Nel,2/ A.I'. Mepansk, B.b. ITononckwuii, M.C.
Sxup. — M. : Benrana-I'pad, 2013.

8. I'eomerpus: 8 kmacc: meroamueckoe mocobue/E.B. bynko, A.I'. Mepsnsk, B.b.
[Tonouckuit, M.C. SAkup. — M. : Benrana-I'pad, 2013.

9. T'eomerpus: 9 knacc: y4eOHUK JUIsl yyamuxcs o0Ieo0pa30BaTeNIbHBIX YUpEKACHUMH/
A.I'. Mep3nsxk, B.b. Ilononckuii, M.C. SAxkup. — M. : Benrtana-I'pad. (I'oToBUTCS K BBIIYCKY B
2014 r.)

10. 'eomeTpusi: 9 kmacc : AMJAKTUYECKUE MaTepHasbl: COOPHMK 3a7a4 M KOHTPOJIBHBIX
pabot/ A.I'. Mep3msk, B.b. [lononckuii, M.C. Sxup. — M. : Benrana-I'pa¢d. (I'otoBuTCS K
BhINycKy B 2014 1.)

11. T'eomerpusi: 9 xmacc: paboume Tetpamu Ne 1, 2/ A.I'. Mepsnsak, B.b. [lononckuit,
M.C. Sxup. — M. : Benrana-I'pad. (I'otoButcs k Boimycky B 2014 1.)

12. Teomerpus: 9 kmacc: meroaumdeckoe mocooue/E.B. bymko, A.I'. Mepsnsak, B.b.
[Tonouckuit, M.C. fIxup. — M. : Benrana-I'pad. (I'otoBuTCs K BbIycKYy B 2014 1.)

Cnpagounvie nocobus, Hay4HO — NONYIAPHAS
U ucmopudeckas aumepamypa
1. AraxanoB H.X., ITlomnmunckuit O.K. MaremaTuka: paiioHHbIe OTUMITHAABI :6-11 Kiacchl.
— M.: IIpocsewenne, 1990.
2. T'aBpmiioBa T.Jl. 3anumarenbHas maremaTtuka:5-11 kiaccsl. — Boarorpan: Yuutens,
2008.
JleBurac I'.I'. HecrangaptHeie 3anaun o maremaruke.- M.: Mnekca, 2007.
4. ExummoBa M.A, Kykun I'.I1. 3amaun Ha pa3pesanue. — M.: MITHMO,2002
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ITepnu C.C., Ilepaun b.C. CTpanuLbl pycckoil HCTOPUH HA YpPOKaxX MaTeMaTUKU. — M. :
[Tenaroruka-IIpecc,1994.

[Muayrun JI.®. 3a cranunamu yueOHuka anredpsl. — M.: [Ipocsemenue, 2010.

ITo#a /Ix. Kak pemats 3agauy? — M.: IIpocBenienue,1975.

[Tpoussonos B.B. 3agauu Ha Beipoct. — M. : MUPOC, 1995.

[Tapsirun.N.®., Epranxuena JI.H. Harnsianas reomerpusa. — M. :MHUPOC,1995.

10. ®apkoB A.B. MaTemarnueckue onmuMmuaabpl B mkone : 5-11 kimaceer. M.: Afipuc-Ilpecc,
2005.

11. Danuknonenus mis gerer. T.11 : MaremaTtuka. — M.: ABadra+,2003.

©oN>

Il. Ilevamnuvle nocobus
1. Tabmu1pl 10 TEOMETPUHU 11JIs1 7— 9 Ki1accoB.
2. IlopTpeTs! BbIIAIOMIMXCS JIeATeNeH MaTEeMaTHUKH.
I Texnuueckue cpeocmea 0byuenus
1. Kommbrotep.
2. MynbTUMeIUanpoeKTop.
3. DKkpaH (Ha WITaTUBE WIX HABECHON).
4. nTepakTUBHAs JIOCKA.
VI. Vuebno-npaxmuueckas u yueono-rabopamopnoe 060pyoosamue
1. Jocka MarHUTHasi ¢ KOOPJMHATHON CETKOM.
2. Habop reomerpuueckux ¢puryp ( 1€MOHCTPAIIMOHHBIN U Pa3aaTOYHBIN ).
3. HabGop reomerpruueckux Teia( I1eMOHCTPALIMOHHBIA U Pa3aTOYHbIN ).
2. KoMIIeKT uepTEKHBIX THCTPYMEHTOB (KJIACCHBIX U Pa3/1aTOYHBIX): JINHEHKA,
TpaHcnoptup, yroibauk (30°, 60°), yronbauk (45°, 45°), UMPKYIIb.






