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Mo reoMeTpun 7 — 9 KI1accel

2017/2018 yueGHbI roa



IHosicHuTEeNLHAA 3aANIUCKA

Hacrosmas nporpaMMa mo reoMeTpuu I OCHOBHOM 00111€00pa30BaTeIbHON MIKOJIBI 7-9 KaccoB
COCTaBJIEHA HAa OCHOBE:!

1. ®enepanbHbIl KOMIIOHEHT TOCYIaPCTBEHHOTO CTaHAapTa (HAa4alIbHOTO 0011Iero 00pa3oBaHus, OCHOBHOTO
o01mero oopa3oBaHus, CpeIHEro (ITOJTHOT0) 00IIEero 00pa30BaHus) , YTBEPKIECHHOTO MPHKA30M
Muno6pa3zoBanus Poccuu ot 5.03.2004 1. Ne 1089.

2. ®enepanbHBIi rOCYyJapCTBEHHBIN CTaHJAPT OCHOBHOTO 00IIET0 00pa3oBaHus, YTBEPKICH IIPUKA30M
MunucrepcTBa o06pa3oBanus U Hayku Poccuiickoit @enepannu ot 17 nexadps 2010 . Ne 1897.

3. 3akoH «O0 obpazoBanun B Poccuiickoii @eneparum»

4. PernoHanbHBIN y4eOHBIH Mi1aH Juisg 00pa30BaTENbHBIX YUpekaeHni MpKyTckoit 001acTH, peann3yonmx
MporpaMMbl HA4aJILHOTO 00I1er0, OCHOBHOTO OOIIET0 U CpeIHero (IMOIHOr0) 001Iero oopa3oBanus (nanee

PVII) na 2010-2011, 2011-2012 yuebnbie roas! (pacnopsbkenne MunuctepcTBa o0OpasoBanus MpkyTckoit

obmactu ot 20.04.2010 r. Ne 164-mp (B pexa. ot 30.12.2010 1. Ne 1235-mp)

5. YueoOnsiii tuian MOY  «MakapweBckas COILl» wa 2017/2018 yueOHbIi ro.

6. IIporpamMmer oOpa3oBaTenbHbIX yupekaeauid. ['eomerpust 7 — 9 xnaccel. CocraButens T.A.
Bypmucrposa. U3natenscTtBo «Ilpocsenienuer», 2008 rox

7. [TuceMmo cay»Obl IO KOHTPOJIIO M Haa30py B cpepe oOpazoBanus Mpkyrckoit obmactu ot 15.04.2011 Ne
75-37-0541/11

B x00e oceoenus codepocanus Kypca obyuarowuecs noayuarom 603MOoNCHOCMb.

v chopmupoBaTh  NPAKTHYECKME  HABBIKM  BBINOJHEHHS  YCTHBIX,  ITHCHMEHHBIX,
UHCTPYMEHTAJIBHBIX BBIUMCICHUMN, PA3BUTH BBIYUCIUTEIBHYIO KYIbTYPY;

v’ OBJIAJIETh CHMBOJIMYECKHUM S3bIKOM T€OMETPHUH;

v/ pa3BUTh TMPOCTPAHCTBEHHBIC MPEACTaBICHHS U W300pa3uUTENbHbIE YMEHHs, OCBOUTH
OCHOBHbIE  (aKTBl M  METOJbl IJAHUMETPUHU, I[IO3HAKOMUTHCS C  MIPOCTEHIINMU
IIPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOWCTBaMU;

v/ pa3BUThH JIOTMYECKOE MBIIUICHHE W PEYb — YMEHHs JIOTHYECKH OOOCHOBBIBATH CYKICHHUS,
IIPOBOJUTH HECJIOKHBIE CUCTEMAaTHU3alUd, IPUBOAUTH IIPUMEPBl U KOHTPIPUMEPSIL,
MCIIOJIb30BaTh PA3JIMYHBIE S3bIKM MAaTEeMaTHKHU (CIIOBECHBIM, CUMBOJIMYECKUH, rpapuuecKHii)
JUISL WILTIOCTPALMY, UHTEPIPETALMH, apIYMEHTALUK U J0OKa3aTelIbCTBA;

v’ chopMupOBaTh TpEACTaBIEHH 00 H3yY4aeMBIX MOHATHAX W METOJaX KaK BaKHEMIIHX
CpencTBaX MaTeMaTU4ECKOro MOJEIUPOBAHUS PEAIBHBIX IIPOLECCOB U SIBICHUM.

Hzyuenue mamemamuku Ha CTYIEHHM OCHOBHOrO oOmiero oOpa3oBaHUs HANpaBJIEHO Ha
JNOCTHIKEHHE CIENYIOLINX Yeel.

v’ OBJIaJICHHE CHCTEMOM MaTeMaTHYECKUX 3HAHUN M YMEHHU#, HEOOXOMUMBIX [UIsl IPHMEHEHHS B
IPAaKTUYECKOHN eATENbHOCTH, U3YUEHHs] CMEXXHBIX AUCIUILINH, TPOAOKEHUS 00pa30BaHus;

v HMHTEUIEKTyalIbHOEe Pa3BUTHE, (OPMHUPOBAHWE KAYECTB JIMYHOCTH, HEOOXOMUMBIX YETOBEKY
JUI TIOJIHOLIGHHOW J>KM3HM B COBPEMEHHOM OOILECTBE: SICHOCTb M TOYHOCTb MBICIH,
KPUTHYHOCTh MBIIIJIEHUS, HHTYUIUS, JOTHYECKOE MBIIIJIEHUE, JIEMEHTBI aJrOPUTMUYECKON
KYJBTYpPBI, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CIOCOOHOCTh K MPEOIOJICHUIO TPYAHOCTEH;

v (opmupoBaHHE TpEACTAaBICHUN 00 HAEAX M METOJaX MaTeMaTHKH KaK YHHBEPCAIHLHOTO
A3bIKa HAYKU U TEXHUKHU, CPEIICTBA MOJAEIUPOBAHHUS SIBJICHUHI U IIPOLIECCOB;

v\ BOCIIUTAaHWE KyJAbTYpHl JIMYHOCTH, OTHOINEHHS K MaTeMaTHKe Kak K  4YacTH
00I11eYeNIOBeYECKOW  KYJIBTYpbl, IOHMMAaHHE 3HAYMMOCTH MAaTeMaTHKH JUIsI HAy4dHO-
TEXHUYECKOTO Mporpecca.



OcHOBHbIE pa3BUBAIOIINE U BOCIUTATEIIbHBIC LIETH
Pazeumue:

SICHOCTH M TOYHOCTH MBICIIM, KPUTUYHOCTU MBIIUICHUS, UHTYUIIUHU, JOTUYECKOTO MBIIUICHUS,
AJIEMEHTOB  aITOPUTMUYECKON  KYJbTYPhl, MPOCTPAHCTBEHHBIX IMPEICTABICHUH, CIIOCOOHOCTH K
MPEOJONICHUIO TPYJHOCTEH; MATEeMAaTHYECKOW peud; CEHCOPHOH cdephbl, IBUTATEIBHOW MOTOPUKH,
BHUMAaHMS; TaMATH; HABBIKOB CAaMO U B3aUMOITPOBEPKH.

@opmuposanue npeACTaBICHUN 00 HIESX W METOAaX MATEeMATUKH KaK YHUBEPCAIBHOTO SI3bIKA
HAaYKH M TEXHUKH, CPEACTBA MOJICTTMPOBAHUS SIBIICHUH U MIPOIIECCOB.
Bocnumanue:

KyneTypbl JITMYHOCTH, OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIEYETOBEUYECKOW KYJIbTYPHI,
MMOHMMaHKE 3HAYMMOCTHA MAaTEMAaTUKH JJI1 HAyYHO-TEXHUYECKOT O ITPOorpecca;

BoneBrIx kauecTs;

KommyHHKaOeTbHOCTH;

OTBETCTBEHHOCTH.

Mecmo npedmema 6 pedepanbHom OA3UCHOM YueOHOM niaHe

CormacHo ¢denepanpbHOMy Oa3UCHOMY Yy4eOHOMY IUIaHy Uil OOpa30BaTEIbHBIX YYPEKIACHUN
Poccuiickoit ®enepauuyu Ha H3ydYe€HHME MaTEeMaTHKM Ha CTYHNEHM OCHOBHOIO 001Iero o0pa3oBaHus
oTBOAUTCS HEe MeHee 875 4 u3 pacuera 5 4 B Hegento ¢ V no IX kiace. ['eomerpus nsyyaercs B 7 kinacce —
2 4 B Hezmenmro, Bcero 68 u; B 8 kiacce - 2 4 B HeAEN0, Bcero 68 u; B 9 kiacce - 2 4 B Henelro, Bcero 68 4.

[IpenycMoTpen pe3epB CBOOOAHOTO y4eOHOTO BPEMEHHU B 00beMe 5 yueOHBIX 4acoB ISl peann3alui
ABTOPCKHUX TIOJIXOJIOB, HCITOJIb30BAHMS PA3HOOOPa3HBIX ()OPM OpraHU3aIluu y4eOHOTO Mpoliecca, BHEAPEHUS
COBPEMEHHBIX METOJIOB OOYUECHHSI U MEJArornyecKuX TeXHOJIOTHIl.

Ooweyueonvie ymenus, Ha6bIKU U CNOCOObL OeAmMeIbHOCMU.

B xone mnpenonaBaHuss MaTeMaTHKM B OCHOBHOM IIKOJE, pabOThl HajJ (POPMHUPOBAHUEM Yy
o0yyJaroIuxcsl MepeuncIeHHbIX B MporpaMMe 3HaHUM M yMEHUH, cieayeT oOpaljaTb BHUMaHUE Ha TO,
9TOOBI OHU OBJIA/IEBAIM YMEHUSMH 00Iey4eOHOT0 XapaKkTepa, pa3sHOOOPa3HBIMH CIIOCOOAMU JIEATEIIbHOCTH,
IpUOOpPETAIH OIBIT:

v IUIaHUPOBAHHS M OCYIIECTBIECHHS aJrOPUTMHYECKOM JESATENBHOCTH, BBIIOJHEHHS 3aJaHHBIX |
KOHCTPYUPOBaHMS HOBBIX aITOPUTMOB;

v/ peleHuss pasHOOOPA3HBIX KJIACCOB 3a]a4 W3 Pas3jMYHBIX pa3leioB Kypca, B TOM YHCIE 3ajad,
TpeOYIOLINX MOUCKA MMYTH U CIIOCOOOB PELICHMS;

v\ HCCIEN0BATENLCKOM JIEeATEIbHOCTH, Pa3BUTHS WJEH, IPOBEICHUS SKCIEPHMEHTOB, 00O0OILECHUS,
NOCTaHOBKH U (pOPMYJIMPOBAHUS HOBBIX 3a/1a4;

v CHOTO, TOYHOTO, TPaMOTHOTO W3JIO)KEHUSI CBOMX MBICJIEH B YCTHOM W MHCBMEHHON pedw,
UCIIOJIb30BAaHUS PA3JIMYHBIX S3BIKOB MaT€MaTHKHU (CIOBECHOI'O, CUMBOJIMUYECKOTO, rpauuyecKkoro),
CBOOOJHOIO IEpexo/la C OJHOrO s3blKa Ha JpYyrod JUis WUIIOCTpAlluM, WHTEpHpeTau,
apryMeHTalluu U JOKa3aTelbCTBa,;

v\ TpoBeleHHs JIOKA3aTelbHBIX PACCYKICHUM, apryMEHTAlliH, BbIIBWKEHUS THUIOTE3 W WX
000CHOBaAHUS,;

v/ ToWCKa, CHCTEMATH3alliHM, aHauu3a W Kilaccuukamud  WHOOPMAIMH,  HCIOIb30BaHUA
pa3Ho0Opa3HbIX MH(OPMAIIMOHHBIX MCTOYHHKOB, BKIIIOYas y4yeOHYIO M CIPaBOYHYIO JUTEpaTypy,
COBpeMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTHH.

Conepxkanue padoueil mporpamMmbl

I'eomerpus 7 kJjace

1. HayanbHble reomerpuueckue cBenenus (10 4)

IIpsmas u orpes3ok. Jlyd u yron. CpaBHEHHE OTpe3KOB U yriioB. M3Mepenue orpe3koB. M3mepenne
yrioB. [lepneHaukysasipHbIE PsSMBIE.

Ileap — cucTeMaTu3upoOBaTh CBEIECHUSA O B3AUMHOM PACIIOJIOKEHUH TOUEK M MPSIMBIX; PACCMOTPETH
CBOMCTBO MpPsIMOW; BBECTH IOHSATHUE OTPE3Ka; HAIMOMHUTb, UYTO TaKOe JYy4/yrol U MO3HAKOMHUTH C
Pa3NUYHBIMHU UX 0003HAUEHUSIMH, BBECTH MTOHATHUSI BHYTPEHHEH 1 BHEIIHEH o0acTeil Hepa3BepHYTOro yria;
BBECTHU TOHATHE PAaBEHCTBA PUTYp, CEpEANHBI OTPEe3Ka U OMCCEKTPUCHI yIila; HaAyYUTh CPAaBHUBATH OTPE3KU
U YIJIbl; BBECTH IIOHSTHE JJIMHBI OTPE3Ka M PACCMOTPETh CBOICTBA UIMH OTPE3KOB, MO3HAKOMUTH C




Pa3NUYHBIMM €IMHHUIIAMH W3MEPEHUS M HMHCTPYMEHTAaMHU /s U3MEPEHHUs OTPE3KOB; BBECTU MOHATHE
IpajlyCHOI Mephl yrila U pacCMOTPETh CBOMCTBA IpaJyCHBIX MEp YIJIOB; IO3HAKOMHUTH C IPUOOpaMu uis
U3MEPEHUsl YIJI0B Ha MECTHOCTH; BBECTH IOHSTHUS CMEXHBIX M BEPTUKAJIBHBIX YIJIOB, PACCMOTPETh HX
CBOWCTBA, BBECTU NOHATUE MEPHEHIUKYIAPHBIX NPSAMBIX U MOKa3aTh KaK NPUMEHSIOTCS 3TH MOHATHS NPU
pelLIeHUH 3a/1a4.

3namey:

- CKOJIBKO TIPSIMBIX MO>KHO ITPOBECTH Yepe3 JIBE TOUKH;

- CKOJIBKO OOIIMX TOYEK MOTI'YT UMETh JIBE IIPSMBIE;

- Kakast (purypa Ha3bIBae€TCS OTPE3KOM;

- KaKas reoMeTpuueckas Gurypa Ha3blBaeTcs yriioM, YTO TAKOE CTOPOHBI U BEPILIMHBI YIJIa;

- KaK#e reoMeTpHUecKue (GUrypsl Ha3bIBAIOTCS] PABHBIMU;

- KaKasi TOuKa Ha3bIBAaeTCsl CEPEMHON yria, Kakoi JIyd Ha3bIBaeTcs OMCCEKTPUCON yria;

- YTO TpU BBIOPAaHHOW EAMHUIE HM3MEPEHHs JUIMHA JIIOOOr0 JaHHOTO OTpEe3Ka BhIPAKACTCs
OIPEJICJIEHHBIM MOJI0KUTEJIbHBIM YHCIIOM;

- YTO TaKoe rpaaycHas Mepa yria, Y4eMy paBHbl MHHYTA U CEKYHA;

- KaKHe yTJIbl Ha3bIBAIOTCSI CME)XHBIMHU, Y€MY PABHA UX CYMMa;

- KaKHe yTJIbl Ha3bIBAIOTCSI BEPTUKAILHBIMU M UX CBOWMCTBA;

- KaKHe MpsIMble Ha3bIBAIOTCS NEPIIEHAUKYIIIPHBIMHU.

Ymemn:

- 0003HaYaTh TOUKH U MPSIMbIE HA PUCYHKE;

- 1300pakaTh BO3MOXKHBIE CIIy4ad B3aUMHOTO PACTIONOKEHHUS TOYEK U TMPSMBIX, TBYX HPSMBIX;

- O0OBSICHUTB, UTO TAKOE OTPE30K, H300pakaTh U 0003HAYATh OTPE3KU;

- yMeTh 0003HaYaTh HEPA3BEPHYTHIC U PA3BEPHYTHIE YIIIbI;

- [I0Ka3aTh Ha PUCYHKE BHYTPEHHIOIO 00J1acTh HEPA3BEPHYTOIO YIJa;

- IPOBOJIUTH Iy, Pa3ACISIOMINI YroJ Ha /1B YIJIa;

- CPaBHUBATh OTPE3KH U YIJIbl, 3aIIUCHIBATh PE3YyJIbTAThl CPABHEHUS;

- OTMEYaTh C TOMOIIBIO MACIITA0HOH JIMHEHKU CepeIMHY OTPE3Ka;

- C TIOMOII[bIO TPAHCTIOPTUPA MPOBOJAUTE OUCCEKTPUCY YTIIA;

- UI3MEPHTH JAHHBIA OTPE30K C TIOMOIILI0 MACIITA0OHON JIMHEHKH, BEIPA3UTh €T0 JIUHY B CM, MM, M;

- HaXOJUTh JJIMHY OTpe3Ka B TeX ClydyasX, KOrja TOYKa JIeJIUT JaHHbIM OTpPEe30K Ha JBa OTpe3Ka,
JUTMHBI KOTOPBIX U3BECTHEI;

- HaXOJUTh TPaJlyCHbIE MEPHI JJAHHBIX YIJIOB UCIOJb3Ys TPAHCIOPTHD;

- U300pakaTh NPSIMOM, TYIIOH, OCTPBIN U pa3BEPHYTHIN YIIIbI;

- CTPOMTD YroJl CMEXHBIH C JaHHBIM YIJIOM;

- 1300pakaTh BEPTHUKAIBHBIC YTIIbI,

- HaXOJUTh HAa PUCYHKE CMEXHbIE U BEPTUKAIbHbIE YTIIbI;

- OOBSICHSITB, TIOYEMY J[BE TIPSIMBIE TIEPIICHIUKYIISIPHBIE K TPEThEH HE TIepeCceKaroTCs.

2. Tpeyroabuuku (17 1)

[lepBbIif MpU3HAK PaBEHCTBA TPEYTOJIBHUKOB. MeauaHbl, OMCCEKTPUCH M BBICOTHI TPEYTOJIbHUKA.
Bropoii u TpeTuii npu3Haku paBeHCTBA TPEYTOJIbHUKOB. 3a/1aul Ha MOCTPOEHHE.

Ileab — BBECTH TOHSATHE TPEYTOJBHHWKA M €T0 3JEMEHTOB, TOHSATHE TEOPEMBI M JI0Ka3aTelbCTBA
Teopemsbl, gokazate |, Il u |l mpu3Haku paBeHCTBa TPEYroJIbHUKOB; BBECTH MOHATHE MEPHEHIUKYISIpA K
npsIMOMl M JIOKa3aTh TEOPEMY O MEPIECHAMKYISIPE; BBECTH TOHSATHE MEIWaHBbI, OMCCEKTPUCHI M BBICOTHI
TPEYroJibHUKa M PACCMOTPETh CBOMCTBA PaBHOOEAPEHHOTO TPEYTrOJIbHUKA; JaTh MPEICTaBIeHHE O HOBOM
KJIacce 3a7a4d — MOCTPOCHUE TeOMETPUUECKUX (DUTYp C TTOMOIIBIO ITUPKYJS W JIMHEWKHW 0€3 MaciTaOHBIX
JeNICHUI — pacCMOTPETh OCHOBHBIE 3a/1a4M 3TOT0 THIIA.

3uamo:

- YTO TaKOe MEePUMETP TPEYroJbHUKA,;

- KaK#e TPEyroJbHIUKN Ha3bIBAIOTCS PABHBIMU,

- (opMyTMpOBKY U  JIOKa3aTEIbCTBO  IEPBOT0O/BTOPOrO/TPeThEro  IMpH3HAKa  PaBEHCTBA
TPEYTOJIILHUKOB;

- (hOpMYyIUPOBKY TEOPEMBI O TIEPICHIUKYISAPE K IPIMOIA;

- 3HaTh ¥ YMETh JI0Ka3bIBaTh TEOPEMY O CBOMCTBaX PaBHOOEAPEHHOIO TPEYTOJIbHUKA;

- OTIpe/IeTICHNE OKPYKHOCTH.

Ymems:



- 00BSICHUTD, KaKas (Urypa Ha3bIBaeTCsl TPEYroJIbHUKOM M Ha3bIBaTh €ro 3JIEMEHTHI;

- 00BSACHUTH, KAKOH OTPE30K HA3bIBAECTCS NEPIEHAUKYJISAPOM, MPOBEICHHBIM U3 JAHHOW TOUKU K
JAHHOW MPSIMOiA;

- KaKH1e OTPE3KU Ha3bIBAIOTCS MEMAHOM, OMCCEKTPUCON U BBICOTOM TPEYroJbHUKA;

- KaKOH TPEYroJIbHUK HA3hIBAETCS paBHOOEAPEHHBIM/PaBHOCTOPOHHUM;

- O0OBSICHUTB, UTO TAKOE LICHTP, Palnyc, XOpAa, Ayra, TuaMeTp OKpYKHOCTH;

- BBIIIOJIHATD € IIOMOILBIO LIUPKYJISA U JTMHEHKH POCTEMIINE IIOCTPOCHMUS.

3. Iapautesbubie npsiMbie (13 )

[Ipu3Haky napayuieabHOCTH ABYX NPAMBIX. AKCHOMBI IapAJUIEIBHBIX IPSIMbIX.

Ilenp — BBECTH NMOHATHE MApaJUIEIbHBIX NPSAMBIX, PACCMOTPETh MPHU3HAKU NApAJUICIBHOCTH JBYX
IPSMBIX, CBS3aHHBIE C HAKpeCT JEXallMMM, OJHOCTOPOHHMMHM COOTBETCTBEHHBIMH yIJIaMU; JaTh
IpeJCTaBIeHUE 00 aKkCMOMaX FeOMETPUH; BBECTH aKCHOMY MapaliebHbIX MPSAMBIX; PACCMOTPETh CBOMCTBA
MapaJUICIbHBIX MPSAMBIX.

3namy:

- OIIPEACIICHHE NTAPAJUICIIBHBIX NPSAMBIX;

- Ha3BaHUs YIJIOB, 00Pa3yIOLIMXCs NPH NIEPECEUEHUH JIBYX MPSAMBIX CEKYLIEH;

- (hOopMyITMPOBKYU MPU3HAKOB MMAPAJUICTHHOCTH PSIMBIX;

- aKCMOMY IapaJIJICJIbHBIX MPSMBIX U CIEICTBUS U3 HEe.

Ymemos:

- I0Ka3aTh Ha PUCYHKE Mapbl HAKPECT JIEKAIINUX, COOTBETCTBEHHBIX, OTHOCTOPOHHUX YIJIOB;

- I0Ka3bIBaTh IPU3HAKU [1APAUIEIBHOCTH ABYX IIPSIMBIX;

- IOKa3bIBaTh CBOMCTBA NIapAJUIEIBHBIX IIPSIMBIX.

4. CoOTHOLIEHUS MKy CTOPOHAMM H yIJIaMu TpeyrojibHuka (18 1)

Cymma yrioB tpeyroibHHKa. COOTHOLIEHHE MEXIYy CTOPOHAMHM M YINIAMH TPEYrOJbHUKA.
[IpssMoyronbHBIE TPEYTrOJIBHUKHU. [I0CTpOEHNE TPEYTOJIBHUKA 11O TPEM JJIEMEHTAM.

Ienp — nokazare TEOpeMy O CyMME YIJIOB TPEYTOJIbHHMKA, CIEICTBUS M3 HEE; BBECTU IIOHATHUSA
OCTPOYT'OJIBHOTO, MPSAMOYTIOJIBHOTO W TYNOYIOJIBHOTO TPEYIOJbHHKA; PACCMOTPETh TEOPEMBI O
COOTHOILIEHUSAX MEXIYy CTOPOHAMHM U YIVIAMH TPEYrOJIbHHMKA, CIEICTBUS M3 3TUX TEOPEM; PacCMOTPETH
HEKOTOPBIE CBOWCTBA IIPSIMOYIOJBHBIX TPEYTrOJIbHUKOB, IPU3HAKA WX PABEHCTBA; BBECTU IIOHATHS
pPacCTOSIHUSA OT TOYKH 0 MPSAMOM U PACCTOSHUA MEXAY NapauIeIbHBIMU MIPSAMBIMU; PACCMOTPETH 3a7a4y Ha
ITIOCTPOEHHE TPEYTOJIBHUKA IO TPEM IJIEMEHTAM.

3namo:

- KAKOW yroJI Ha3pIBaeTCsl BHEIIHUM YTJIOM TPEYTrOJIbHUKA;

- KaKOU TPEYrOJIbHUK Ha3bIBAECTCA OCTPOYIOJIbHBIM, TYIIOYTOJIbHBIM, IIPAMOYTOJIbHBIM;

- (opMyIMPOBKM NMPU3HAKOB PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB;

- KaKOU OTPE30K Ha3bIBACTCA HAKIIOHHOM, IIPOBEIEHHON U3 JaHHOM TOYKU K TaHHOU IIPSIMO;

- 4TO Ha3bIBAECTCS PACCTOSHUEM OT TOYKHU J0 MPSAMON U PACCTOSTHUEM MEKIY BYMs MapajlieIbHbIMA
MPSIMBIMH.

Ymemns:

- JI0Ka3bIBaTh TEOPEMY O CyMME YIJIOB TPEYT'OJIbHUKA U €€ CIICICTBUS;

- IOKa3bIBaTh TEOPEMY O COOTHOILIECHMSIX MEXAY CTOPOHAMH U YIJIaMHU TPEYTOJIbHUKA, CIECICTBHS U3
9TUX TEOPEM;

- JIOKa3bIBaTh TEOPEMY O HEPABEHCTBE TPEYTOJIbHUKA;

- JI0Ka3bIBaTh CBOMCTBA IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB;

- JI0Ka3bIBaTh, UTO MEPHEHIUKYISIP, IPOBEICHHBIN U3 TOUKU K MPSAMOM MEHbIIIE JII000H HAaKIOHHOMH,
IIPOBEACHHOU U3 TOU YK€ TOUKH K ITOU MPSMOM;

- JIOKa3blBaThb TEOPEMY O TOM, 4YTO BCE€ TOYKM KaXIOH M3 J[BYX MApaUICIbHBIX MPSMBIX
PaBHOYNAJIEHBI OT APYIOW MPSAMON;

- CTPOUTH TPEYTOJIBHUK M0 TPEM DJIEMEHTAM.

5. [loBTopenue. Pemenue 3axau (10 u)
3akperieHue 3HaHWM, YMEHUN U HaBBIKOB, MTOJIyYEHHBIX Ha ypOKax IO JaHHBIM TeMaM (Kypc reoMeTpuu 7
KJjiacca).

T'eomeTpus 8 kjacc

1. Yersipexyroasuuku (14 4)



Muoroyroasauky. [Tapannenorpamm u tpanenus. [Ipsmoyronsauk. Pom6. KBagpar.

Ileqb — BBeCTH NOHATHE MHOTOYIOJIBHMKAa M BBIIYKJIOTO MHOTOYTOJIbHUKA, BBIBECTH (DOpPMYITy
CYMMBI YIJIOB BBIIYKJIOIO MHOTOYTOJIBHHKA W PAacCMOTPETh YETHIPEXYTOJIbHHMK, KaK 4YacTHBIA BHJ
MHOI'OYTOJIbHUKA; BBECTH IOHATHUS NapajjiesiorpaMMa, TpanelMy, MpsIMOYyrojbHHMKa, poMm0Oa, KBaapaTa U
paccMOTpeTh MX CBOMICTBA M NPU3HAKH; OCEBYIO U LIEHTPAIbHYIO CUMMETPHM, KaK CBOICTBAa HEKOTOpHIE
reoMeTpHUecKuX Guryp.

3uamo:

- YTO TAKOE IIEPUMETP MHOTOYI'OJIbHUKA;

- KaKOl MHOTOYT'OJIbHUK Ha3bIBalOT BHIIYKIIBIM;

- OIpeJlesIeHus MapajuieiorpamMma, Tparneuuy, IpsIMOYyroJIbHUKa, poM0Oa, KBaapaTa (GOpMYIMPOBKU
UX CBOMCTB U IIPU3HAKOB;

- ONpe/EICHNs] CUMMETPUYHBIX TOUEK U (PUTYP, OTHOCUTENIBHO MPSIMOM U TOUKH.

Ymemn:

- 00OBSICHUTD, KaKasi (pUrypa Ha3bIBa€TCs MHOI'OYTOJIbHUKOM, Ha3bIBaTh €I0 3JIEMEHTHI;

- BBIBOJUTH (DOPMYITy CYMMBI YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA;

- IOKa3bIBaTh U3y4EHHBIC TEOPEMBI U IIPUMEHATD UX JUIsl PELICHUS 33124,

- IGJIUTh OTPE30K Ha N paBHBIX YacTell C OMOIIBIO HUPKYJIS U JIUHEHKH;

- CTPOMTb CUMMETPHUYHBIE TOUKHM U paclo3HaBaTh (UIypbl, oOnagaroliyue OCeBOW M LIEHTPAIbHOM
CUMMETpUEN.

2. Ilnomane (14 4)

[momane mMHOroyrojapHuka. Ilnomanu napamienorpamma, TpEeyrojibHMKa W Tpamnenuu. Teopema
[Tudaropa.

Leapb — nate npeacrapaeHnue 00 U3MEPEHUN IIJIOUIA1€H MHOTOYTOJIbBHUKOB, PACCMOTPETh OCHOBHBIE
CBOWCTBa IUIOLa/ied M BBIBECTH (GOpPMYIy [js BBIYMCICHMS IJIOLIAJEH KBaapaTa W MNPSMOYTOJbHUKA,
OINMMpAasCh HA OCHOBHBIE CBOMCTBA IUIOMIAJCH U TEOpEMY O IUIOMIAJH MPSIMOYTOJIbHHUKA, BEIBECTH (POPMYIIBI
JUI1 BBIYMCJICHUS IUIOLIA/ied MapajuienorpamMM, TpeyrojibHMKa U TpaleluH; pPacCMOTPETh TeopeMy 00
OTHOIICHWU IUIOMIAZCH TPEYroJbHUKOB, MMEIOUIMX MO PaBHOMY yIiy; copMymupoBaTh H JI0Ka3aTh
teopemy [Iudaropa u o6parnyto eil.

3namo:

- OCHOBHbIE CBOMCTBA IUIOMIAJeH U (HOopMYyITy sl BBIYMCICHUS TUIOIAAN MPSIMOYTOJIbHUKA;

- (hopmyIIBI U1 BBIUMCICHUS TUIOIIAJICH MapaiesiorpaMm, TPEYroJbHUKA U Tpaleluy;

- TeopeMy 00 OTHOIIEHUH IJIOIa el TPEYTrOJIbHUKOB, UMEIOIINX 110 PABHOMY YTIIY;

- reopeMy [Iudaropa u o6parnyo eil.

Ymemns:

- BbIBeCTH (OpMYJy Ui BBIYMCIICHUS IUIOIIAAU MPSIMOYTOJIbHUKA U HCIIOJIb30BaTh €€ CBOICTBA U
CBOMCTBA IJIOLIA/IEH ITPU PEIICHNN 33/1a4;

- IOKa3bIBaTh TEOPEMY 00 OTHOIICHUH IUIONIA/Iel TPEYroJIbHUKOB, UMEIOLINX IO PAaBHOMY YIIIY;

- Joka3bIBaTh Teopemy Iludaropa u oOpatnyro eil.

3. [ToxooubIe Tpeyroabuuku (19 u)

Omnpenenenue MOAOOHBIX TpeyroibHUKOB. Ilpu3Haku mnonoOust TpeyroiapHUKOB. IlpumeHeHue
olo0Msl K J0Ka3aTeIbCTBY TEOpPEM WU pemieHHio 3agady. COOTHOIIEHUS MEXAY CTOpPOHAaMH U yrilaMu
IIPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

Ileap — BBecTH TMOHATHE MPOMOPLHUOHANBHBIX OTPE3KOB M JaTh OIpejesieHue MoJ00HBIX
TPEYroJIbHUKOB; PaCCMOTPETh U JI0Ka3aTh TPU MpHU3HAKa MOJ00US TPEYroJbHUKOB, HAYYUTh NPUMEHSATh UX
IpU pElIeHUH 3ajay; MOKa3aTh MpPUMEHEHHE NOoJ00Hs TPEYroJbHUKOB IPH J0KAa3aTeNbCTBE TEOpeM U
pelieHNH 3ajad; MO3HAKOMHUTb C DJJIEMEHTaMH TPUTOHOMETPHHM, HEOOXOAMMBIMU JJIsl  peIIeHUs
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

3uamo:

- OIpeIeNIeHUs TPOMIOPLUOHAIBHBIX OTPE3KOB U MOJOOHBIX TPEYTOJILHUKOB;

- TeopeMy OO0 OTHOILIEHMM IUIOINAAEH MOJOOHBIX TPEYrOJbHUKOB M CBOMCTBa OHMCCEKTPUCHI
TPEYTroJbHUKA;

- IPU3HAKH MTOJI00US TPEYTOJIbHUKOB,;

- TEOpPEMBl O CpEAHEW JIMHUM TPEYroJIbHHKA, TOYKU IEPECEUEHMs] MEIUAaH TPEYrOoJbHHKA U
MPOIMOPLUOHANIBHBIX OTPE3KAX B MPSIMOYTOJIbHOM TPEYTOJIbHUKE;

- ompeenieHus Sin, CoS, tg ocTporo yria npsiMoyroJbHOTO TPEYTOIbHHUKA;



- 3Hagenus Sin, €os, tg ams yrimos 30°, 45°, 60°, 90°, 180°.

Ymems:

- JI0Ka3bIBaThb TeOpeMy 00 OTHOIIEHHH IUIOIAAEH TMOJAOOHBIX TPEYrOJIbHUKOB M CBOMCTBO
OMCCEKTPUCH] TPEYTOJIbHUKA;

- IOKa3bIBaTh MPU3HAKH 1101001 TPEYroJIbHUKOB U MPUMEHSATh UX P PEIICHUH 3a/1a4;

- JI0OKa3pIBaTb TEOpPEMbl O CpeAHEH JMHUM TPEYroJbHUKA, TOYKM IEpeceueHHsl MeIuaH
TPEYrOJbHUKAa W MPONOPLUHUOHAIBHBIX OTPE3KAX B IPSAMOYIOJIbHOM TPEYrOJbHUKE M INPUMEHATH IPU
peLIeHNH 3aa4;

- C NOMOIIBI0 LUPKYJS U JIMHEHKHU JENUTh OTPE30K B JTAHHOM OTHOUIEHMM M pellaTh 3ajadd Ha
IIOCTPOCHHUE;

- I0Ka3bIBaTh OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO.

4. Okpy:kuHocth (17 )

KacarenbHast k okpyxHocTu. LleHTpanbHble M BHucaHHbIE YIJibl. UeTblpe 3aMeyaTesbHble TOUYKU
TpeyrojibHUKa. BicanHas u onucaHHas OKpYKHOCTb.

Ieapb — paccMOTpeTh pa3inyHbIE Clydand B3aMMHOI'O PACIIONIOKEHUS IPAMOM K OKPYKHOCTH, BBECTH
IIOHATUE KacaTeJIbHOW, paccMOTpeTh €€ CBOIICTBa W IpPHU3HAK, pPACCMOTPETh CBOMCTBA OTPE3KOB
KacaTelbHbIX, IPOBEJACHHBIX W3 OJHOM TOYKHM; BBECTU MOHATUS TPaJyCHOH MEpbl IYrd OKPYKHOCTH,
LEHTPAJILHOTO U BIIMCAHHOI'O YIJIOB, J0Ka3aTh TEOPEMbl 00 M3MEPEHUH BIHMCAHHBIX YIJIOB U 00 OTpe3Kax
MIEPECEKAIOIINXCSI XOPJ; PACCMOTPETh CBOMCTBA OMCCEKTPHUCH yIia W CEPEeJUHHOTO MEPIEeHAMKYIpa K
OTpPE3KY, JI0Ka3aTh, YTO OMCCEKTPUCHI/CepeIMHHbIE TIEPIEHIUKYIIAPbI/BBICOTHI TPEYroJdbHHUKA MEPECEKAIOTCS
B OJIHOM TOYKE; BBECTH IMOHSTHS BIMCAHHON B MHOTOYIOJbHUK W OINHCAHHOW OKOJIO MHOIOYIOJIbHUKA
OKPY>KHOCTEH, J0Ka3aTh TEOPEMbl 00 OKPYKHOCTH BIMCAHHOM B TPEYTOJIbHUK M 00 OKPY>KHOCTH OIUCAHHOM
OKOJIO TPEYTIOJIbHUKA.

3namey:

- BO3MOXHbIE CJIy4ald B3aUMHOI'O PACIIONIOKEHUS IPSAMOM U OKPYKHOCTH;

- OIpe/ieTIeHNe KacaTelbHOM, CBOMCTBO M IPU3HAK KacaTeIbHOM;

- KaKOH YroJ1 Ha3bIBa€TCs IICHTPAIbHBIM/BITUCAHHBIM;

- KaK onpezenseTcs rpajycHas Mepa 1yTu OKpY>KHOCTH;

- TEOPEMY O BIIMCAHHOM YTJI€ U CJIEICTBUS U3 HEE;

- TEOPEMY O TIPOU3BEJICHUH OTPE3KOB NIEPECEKAIOIINXCS XOP/;

- TEOPEMBI 0 OUCCEKTPHUCE YIJIa U O CEPEIUHHOM NEPIEHIUKYIIIPE K OTPE3KY, UX CIEICTBUS;

- TEOPEMBI O MIEPECEUCHUH BbICOT/OMCCEKTPUC/CepEeIMHHBIX MEPIEHANKYIISIPOB TPEYTOJIbHHKA,;

- KaKasi OKpY>KHOCTh Ha3bIBae€TCs BIMCAHHON B MHOTOYTOJIbHUK, KaKasi OIMCAaHHOW OKOJIO HETO;

- TEOpeMbI 00 OKPY>KHOCTH BITUCAHHOM B MHOT'OYTOJIbHUK;

- TEOpeMBbI 00 OKPY>KHOCTH OIMCAHHON OKOJIO MHOTOYTI'OJIbHUKA.

Ymems:

- JIOKa3bIBaTh BO3MOYKHBIE CIydyau B3aMMHOI'O PACIOJIOKEHUS MPSAMOM M OKPYKHOCTH, CBOWCTBO U
MPU3HAK KacaTebHOMU;

- JI0Ka3bIBaTh TEOPEMY O BIIMCAHHOM YTJI€ U CIEACTBHS U3 HEE U TEOPEMY O NMPOU3BEACHUH OTPE3KOB
NePEeCceKaroIIUXCsl XOp/1, MPUMEHATh UX MPU PEIICHUH 3a/1a4;

- JIOKa3bIBaTh TEOPEMBbI O OMCCEKTpUCE YIJIa U O CEpEeIUHHOM NEpPIEHIUKYIApPE K OTPE3Ky, HUX
CIIEICTBUS;

- JIOKa3bIBaTh TEOPEMBI O TIEPECEYCHHH BBICOT/OMCCEKTPUC/CEPEIUHHBIX MEPHEeHIUKYIIPOB
TPEYroJbHUKA,;

- IOKa3bIBaTh TEOPEMBI 00 OKPY>KHOCTH BIIMCAHHON B MHOTOYTOJIbHUK;

- IOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTH OMMCAHHON OKOJIO MHOTOYTOJIbHUKA.

5. Oxpy:xkHocthb (17 )

KacatenbHast k OKpyxHOCTH. LleHTpanbHble W BHOUCAHHBIE YIJbl. YeTblpe 3amedaTelibHble TOUYKU
TpeyrojbHUKa. BrimcanHast u omnucaHHash OKpPY>KHOCTb

Lesb — paciiupuTh CBeACHUS 00 OKPY)KHOCTH, HOJYYEHHBIE YUYE€HHUKaMH B 7 KJacce, HW3Y4UTh
HOBble  (DaKThl, CBS3aHHBIE C  OKPY)XHOCTHIO, TIO3HAKOMHUTHb  OOYyYaIOIIUXCSI €  YEThIpbMs
3aMeyYaTesIbHBIMA TOYKAMU TPEYTOJIbHUKA.

3namo:

- OIpEJIENIEHNE OKPY>KHOCTH;

- YTBEPXKJICHHUSI O TOYKE IMEpeceueHusi OMCCEKTPHC TPEyrojbHHKA,



- YTBEPKICHHUS O TOYKE IMEPECEUeHUs] CEPEAMHHBIX MEPICHIUKYISIPOB TPEYrOIbHUKA;

Ymemp:

- U300pakaTh OKPYKHOCTH;

6. [loBTopenue. Pemenue 3agau (4 4)
3akperieHue 3HaHW, YMEHUH ¥ HABBIKOB, MMOJIYYCHHBIX Ha YpOKaxX IO JaHHBIM TeMaM (Kypc reoMeTpuu 8
KJiacca).

T'eomeTpus 9 Kiaace

1. Bektopsl (8 4)

[Tonsitue BexkTopa. CiiokKeHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uucio. [Ipumenenue
BEKTOPOB IIPU PELIEHUH 3a/a4.

Henb — BBeCTM MOHATHUS BEKTOpA, €ro JIMHBI, KOJUIMHEAPHBIX U PAaBHBIX BEKTOPOB, HAYYHUTh
n300paxaTh U 0003HAYATH BEKTOPHI, OTKJIAABIBATH OT JFO0O0M TOYKH TUIOCKOCTH BEKTOP, PaBHBINA JaHHOMY;
BBECTH IOHATHS CYMMBbI M Pa3HOCTU JBYX BEKTOPOB, PACCMOTPETh 3aKOHBI CJIOKEHUsI BEKTOPOB M Ha HX
OCHOBE BBECTH IMOHSTHE CyMMBI TpeX U 0o0Jiee BEKTOPOB, HAYYUTh CTPOUTH CyMMY BEKTOPOB, MCIIOJIB3Ys
MPaBWJIO TPEYTrOJbHUKA W MapajjiesiorpaMma, CTPOUTh Pa3HOCTh BEKTOPOB JBYMs CIOCOOaMH; BBECTU
JIEHCTBUE YMHOXKEHHUS BEKTOPA HA YKHCJIO U €r0 CBOMCTBA.

3namo:

- ONPENICIICHHUS] BEKTOPA U PaBHBIX BEKTOPOB;

- 3aKOHBI CJIOKEHUSI BEKTOPOB;

- ONPEZICJICHUE PA3HOCTH BEKTOPOB, KAKOW BEKTOP HA3BIBAETCA MPOTUBOMOJIOKHBIM JAHHOMY;

- KaKOW BEKTOp Ha3bIBAECTCS MPOU3BEACHUE BEKTOPA HA YKCIIO;

- KaKOM OTPE30K HA3bIBACTCS CPEAHEN JIMHHUEN TpaeUrH.

Ymemy:

- n300pakaTh ¥ 0003HAYATH BEKTOPHI,

- OTKJIQJIbIBaTh OT JIFOOOM TOUKH TIOCKOCTH BEKTOD, PABHBINA JaHHOMY

- 00BSICHUTD, KaK OIPEENISIETCS] CyMMa BEKTOPOB;

- CTPOUTb CYMMY BEKTOPOB HCHOJb3ysl IIpaBWja TPEYrojbHUKA, MapajuieJorpamma,
MHOT'OYTOJIbHHKA;

- CTPOUTH Pa3HOCTH BEKTOPOB JABYMS CIIOCOOAMH;

- opMynMpoBaTH CBOMCTBA YMHOXKEHHSI BEKTOpA Ha YUCIIO;

- (hopmynHrpoBaTh U JOKA3bIBATh TEOPEMY O CPEIHEH JIMHUU TPaIeIUu.

2. Merox koopaunat (10 u)

Koopaunats! BekTopa. IIpocrelimue 3a1aun B KOOpANHATAX. Y PaBHEHUS OKPYKHOCTH U IPSIMOM.

Heab — BBECTU MOHATHE KOOPAMHAT BEKTOPA U PACCMOTPETH IpaBUIIa ACHCTBUN HaJ BEKTOpaMU C
3alaHHBIMA KOOPJAMHATAMM; PACCMOTPETh NPOCTEHIIME 3aJaddM B KOOpJAMHATaX M II0Ka3aTb, KaK OHH
UCTOJNB3YIOTCS NpU peleHHH OoJiee CIOXKHBIX 337ad METOJOM KOOPJAMHAT; BBIBECTH YpPAaBHEHMS
OKPY’KHOCTH M TIpAMOM, II0Ka3aTb, KAaK MOYKHO HCIIOJb30BaThb OTH YPAaBHEHHs IIpU PELICHUH
reOMETPUUYECKUX 3aad.

3namo:

- (hOpMYyITUPOBKY M JOKA3aTEIHCTBA JIEMMBI O KOJUTMHEAPHBIX BEKTOPAX;

- TEOPEMBI O PA3JTI0KEHUH BEKTOPA 10 ABYM HEKOJJIMHEAPHBIM BEKTOPAM;

- IpaBWJIa JEHCTBUI HAJl BEKTOPAaMU C 33JaHHBIMU KOOPAMHATAMU;

- (popMysIBI KOOPAMHAT BEKTOPA Yepe3 KOOPAUHATHI €ro KOHIA M Hayala;

- (hopMyJIBI KOOPIMHAT CEPEUHBI OTPEe3Ka, JJIMHBI BEKTOPA U PACCTOSHUS MEXy IBYMs TOUKaMH;

- YPaBHEHHUsI OKPY>KHOCTH U ITPSAMOI.

Ymems:

- pemarh 3aJa4M C MCIIOJIb30BAHUEM TEOPEMBI O PA3JI0KEHHHM BEKTOpa IO JIBYM HEKOJJIMHEAPHBIM
BEKTOpaM U TPaBWJI AEUCTBUH HaJ BEKTOPaMHU C 33JaHHBIMH KOOpJAUHATAMH;

- BBIBOJAUTH (DOPMYIIBI KOOPAMHAT BEKTOPA Yepe3 KOOPIMHATHI €ro KOHIla U Havasa;

- BBIBOJUTDH (POPMYIIBI KOOPJMHAT CEPEeIMHbI OTPE3Ka, JIUHBI BEKTOPA M PACCTOSHUS MEXAY IBYMS
TOYKaMH;

- BBIBOJIUTH YPaBHEHUS OKPYKHOCTHU U MPSIMON;

- CTPOUTH OKPY>KHOCTH U NPSIMBIE 33JJaHHbIE YPABHEHUSIMHU.



3. CooTHOLIEHHSI MEKTY CTOPOHAMH U yrjiamMu TpeyrojabHuka (11 9)

Cunyc, xocuHyc, TaHreHc yria. COOTHOIIEHHMS MEXKIYy CTOPOHAMH M YINIAMH TPEYrOJbHUKA.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

Lleab — BBeCTHM MOHATHS CUHYCA, KOCHHYCA, TAHI'€HCA BBIBECTH (DOPMYJIBI Ul BBIUYMCICHUS
KOOpJAMHAT TOYKM; J0Ka3aTh TEOPEMY O IUIOIIAJU TPEYrojbHUKA, TEOPEMBl CHHYCOB, KOCHHYCOB,
IIO3HAKOMHUTb C METOAAMM PELICHHs TPEYrOJbHUKOB; II03HAKOMUTh CO CKAJIIPHBIM IPOM3BEICHUEM
BEKTOPOB, €I0 CBOMCTBAMH.

3names:

- KaK BBOISTCS CHHYC, KOCHHYC, TaHrenc uist yrios ot 0° go 180°%;

- (hopMyJIBI 1)1 BBIYMCICHUSI KOOPAUHAT TOUKH;

- TEOPEMY O IUIOIIAU TPEYroJbHUKA;

- TEOPEMBI CHHYCOB, KOCUHYCOB;

- OIIPEJIEJIEHNE CKAISIPHOTO IIPOU3BE/ICHUSI BEKTOPOB;

- YCJIOBUE NIEPIEHANKYJIIPHOCTU HEHYJIEBBIX BEKTOPOB;

- BBIPAKEHUE CKAJSIPHOTO MPOU3BECHHS B KOOPIMHATaX U €r0 CBOWCTBA.

Ymemn:

- I0Ka3bIBaTh OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO;

- IOKa3bIBaTh TEOPEMY O IIJIOLIAJAH TPEYTOJIbHUKA;

- I0Ka3bIBaTh TEOPEMbI CUHYCOB, KOCUHYCOB;

- 00BSICHUTB, YTO TAKOE YIOJ MEXy BEKTOPAMHU.

4. InuHa OKPY:KHOCTH M IUIomaab kpyra (121 4)

IIpaBuiibHBIE MHOTOYTOJIBHUKH. [[ITMHA OKPYKHOCTH U ILIOIIAAb KPYTa.

Ilenp — BBeCTH MOHATHE MPABUIBHOTO MHOIOYIOJIbHUKA, JOKAa3aTh TEOPEMBI 00 OKPYKHOCTSAX
OIMCaHHOI OKOJIO MPaBHJILHOI'O MHOTOYT'OJIbHUKA U BIMCAHHOW B HETO, BHIBECTU (DOPMYJIBI, CBSI3bIBAIOLIHE
IUIOUIA/Ib U CTOPOHY MPaBUIBHOTO MHOTOYI'OJbHUKA C paJilyCaMU BIIMCAHHOW U ONMCAHHOW OKPY>KHOCTEH,
paccMOTpETh 3aJauyd Ha IIOCTPOEHUE IPaBWIBHBIX MHOTOYTOJIBHMKOB; JaTh IPEICTaBICHHE O BBIBOJE
dbopMyn JUIMHBI OKPY)KHOCTH W TUIOIIAAW KPYra, BBIBECTH (OPMYIBI JUTMHBI OKPY)KHOCTH W TUIOIIA/IN
KpyroBOT'O CEKTOpA.

3namo:

- OIIPEJIEIEHNE IPABUIIBHOTO MHOTOYT OJIbHHKA;

- TEOpEMBbI 00 OKPY>KHOCTSIX OMMCAHHOM OKOJIO PaBUILHOTO MHOTOYTOJIbHHKA U BIIMCAHHOM B HETO;

- (hopMyJIBI JUIS BBIYUCIEHUS YIJIa, MJIOUIAId U CTOPOHBI IPABUIBHOIO MHOTOYTOJIBHUKA U paguyca
BIIMCAHHOM B HET'O OKPYKHOCTH;

- (hopMyJIBI JJTMHBI M TyT'H OKPY>KHOCTH, IUIOLIAIU KPyTra U KpyroBOIro CEKTOpa.

Ymemn:

- JIOKa3bIBaThb TEOpPEMbI 00 OKPYXHOCTSX OINMCAHHOM OKOJO MPaBWJIBHOTO MHOT'OYTOJbHHKA WU
BITMCAHHOM B HETO;

- BbIBECTH (hOPMYJIBI JUIsl BEIYMCIEHHS YIJIa, TUIOIMIAAN U CTOPOHBI MPaBUIILHOTO MHOTOYTOJIbHUKA U
paanyca BOMCaHHON B HETO OKPYKHOCTH;

- NPUMEHATH POPMYIIBI JUIsl BHIYMCIIEHUS YIIIa, IO U CTOPOHBI MPaBUIILHOTO MHOTOYTOJIbHUKA
U paauyca BIIMCAaHHON B HEro OKPYKHOCTH, (POPMYJIbl JJIUHBI M AYT'M OKPYKHOCTH, IUIOIIATU Kpyra H
KpYyroBOT'O CEKTOpaA IIPHU PELICHUH 3a/1ad.

5. IBnxenns (8 u)

ITonsatue neukeHus. [lapamienbHbIi IEPEHOC U TOBOPOT.

Ileab — BBeCTH MOHATHS OTOOpPa)KEHUS IMJIOCKOCTH Ha ce0sl U JIBUXKEHUS, PACCMOTPETh OCEBYIO U
LEHTPAJIBHYI0O CUMMETPHUH, HEKOTOPBIE CBOMCTBA JBMKEHUI; TO3HAKOMUTDH C NApauIEIbHBIM [IEPEHOCOM U
MTOBOPOTOM.

3uamo:
- OIpeJeNieHre ABM)KEHUS TIII0CKOCTH.

Ymems:

- 00BACHUTD, UTO TaKOE OTOOpaKEHHE MIOCKOCTH Ha ce0s;

- JI0Ka3bIBaTh, YTO OCEBasl U LIEHTPAJIbHAS CUMMETPHUSI SIBJISIFOTCS IBUJKEHUSIMU U, YTO NPU ABHKEHUN
OTPE30K 0TOOpaXkaeTcs Ha OTPE30K, a TPEYTOJbHUK — HA PAaBHBIN €My TPEYTOJIbHUK;

- 00BSCHUTD, YTO TAKOE NMapauIeIbHBIN MEPEHOC U MTIOBOPOT;

- I0OKa3bIBaTh, YTO MapaJlIeIbHbIN IEPEHOC U IOBOPOT SIBJISIFOTCS IBUKEHUSMU IUIOCKOCTH.



6. HauaibHble CBeieHUs U3 cTepeomMeTpun (8 1)

Muororpannuku. Tena u TOBEpXHOCTH BpalCHHUS.

Heab — BBECTH NOHATHS TEOMETPUUECKOTO TeNa, MIOBEPXHOCTH, TPAHUIIBI TeJla, CEKYIIEH MI0CKOCTH
U CEYCHMsI Tella; BBECTHU MOHATHE MHOTOTPAaHHHMKA, €r0 BUJOB U AJIEMEHTOB; BBECTU IOHSTHUE MPU3MBI, €€
BHUJIOB M CBOWCTB; BBECTH MOHSTHE IapasuleielUIie/la, €r0 CBOMCTB, BBECTH IOHATHE OOBEMa Tela,
paccMOTpeTh OCHOBHBIE CBOICTBa 00beMOB, MpuHLIMI KaBajabepy; BBECTH MOHSATHE MMUPAMU/IBI, €€ BUJIOB U
CBOWCTB; PacCMOTpPETh Tella BpAlICHUs, BBIBECTH (POPMYJIBI Uil BBIYUCIICHHUS TUIOIMIATU MOBEPXHOCTH H
00BEMOB TeJ BpaleHUS.

3uamey:

- OIpeleleHHs] TeOMETPUYECKOro Tea, MOBEPXHOCTH, TPAHMIIBI Teja, CEKyIled IJIOCKOCTH U
CEUeHUS TeJia, MHOTOTPAHHMKA, TPU3MBI, TapaJuIeNIeuIe/1a, TUPaMUIbL, IIIMHIPA, KOHYCA, mapa u chepsl;

- OCHOBHbIE CBO¥cTBa 00BeMOB, NpuHIMNI KaBabepu;

- Qopmynbl IS BBIYHCICHUS IUIOMIAJICH TOBEPXHOCTH M OOBEMOB MHOTOTPAHHUKOB M TET
BpallleHusI.

Ymemns:

- pa3jnyaTh U Ha3bIBaTh CBOMCTBA OTAENBHBIX BUOB MHOIOIPAaHHUKOB U TEJ BPALCHUS;

- MPUMEHSTH TPU PEIICHUU 3a7a9 (POPMYJIBI JIJIsi BEIYUCIICHUS TUIOIIAJICH MTOBEPXHOCTH U 00hEMOB
MHOTOTPaHHUKOB U T€J BPAIICHHUS.

7. lloBTopenue. Pemenue 3agau (11 u)
3akperieHue 3HaHWi, YMEHUN M HABBIKOB, MOJIYYEHHBIX Ha YpOKax MO JaHHBIM TeMaM (Kypc reomerpuu 9
KJacca).

TpeOoBaHus K YPOBHIO NMOATOTOBKH O0YYAKOIINXCS

B pezynomame usyuenus 0annozo Kypca odyuaioujuecs 0014CHbl yMEmMb/3HAMb:

1) pacmo3HaBaTh IJIOCKHE T'€OMETPUYECKHEe (UIYphl, pa3iuyaTh HMX B3aMMHOE pACIIOJIIOKCHHUE,
apryMeHTHPOBATh CYKJEHUS, UCII0Ib30BaTh ONPEACIICHNS, CBOMCTBA, IPU3HAKU;

2) u300paxkaTh IJIAHUMETPUYECKUE (DUTYDPBI; BBIMOIHATH YEPTEXKH MO YCIOBHUIO 3a/1a4; OCYIIECTBIIAThH
peoOpa3oBaHus MJIAHUMETPUUECKUX (QUryp;

3) BBIYMCIIATH 3HAYCHUS TEOMETPUIECKUX BEINYMH (JJTHH, YTJIOB, IUIOIIAACH);

4) pemiath TEOMETPUYCCKHE 3a/lau, OMHUPAsICh HA M3y4YCHHBIC CBOICTBA QUTYp M OTHOIICHHNA MEXIY
HUMU, TPUMEHSISI IOMOJHUTENbHBIE TTOCTPOCHUS, aNredpandeckuii 1 TPUrOHOMETPUUYECKUH ammapar,
CO00paXeHHsI CHMMETPHH;

5) mpoBOAMTH TOKa3aTENbHBIC PACCYXKICHUS MPH PEUICHHH 3aJad, WUCIOIb3Ysl M3BECTHBIC TCOPEMBI,
oOHapyXH1Basi BO3MOKHOCTH ISl UX MCIIOIb30BaHUS;

6) pemiath OCHOBHBIC 3a/la4d HAa MOCTPOCHHE C MOMOIIBI LUPKYIS M JIMHEHKH: yria, pPaBHOIO
JTAHHOMY; OMCCEKTPUCHI JAHHOTO yrja; CEPEeIUHHOrO NEepHeHIUKYyIsipa K OTpe3Ky; HpsIMOH,
napajuieJIbHON JaHHOW MPSIMOIL; TPEYrOJbHUKA MO TPEM CTOPOHAM.

7) OOBICHUTH, Kakas (UTypa Ha3bIBACTCSI MHOTOYTOJILHUKOM, Ha3BaTh €r0 JIEMEHTHI. 3HATh, YTO TAKOE
MIEPUMETP MHOTOYTOJIbHUKA, KaKOM MHOTOYTOJIbHUK Ha3bIBA€TCS BBINYKJIBIM; YMETh BBIBECTH
(hopMyIly CYMMBI YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

8) 3HaTh ompeneneHUs NapaJIIENOTpaMM W Tpamenud, (OPMYIHPOBKA CBOHCTB W IPH3HAKOB
napajuiesiorpaMma 1 paBHOOEIPEHHON Tparelunu; yMeTh UX JJOKa3blBaTh U MPUMEHSATH IIPU PEIICHUN
3a/1a4; JEJUTh OTPE30K Ha N paBHBIX YaCTEil C MOMOIIBIO UPKYJIA U JIMHEHKHU U pelliaTh 3a/layu Ha
MIOCTPOEHUE.

9) 3Harhk ompeneneHus MPSIMOYTOJIbHUKA, poMOa, KBajpaTa, (OPMYIMPOBKH UX CBOWCTB M NMPU3HAKOB,;
YMETh JJOKa3bIBaTh M3YYEHHbIE TEOPEMBI U MPUMEHATH UX MPH PEIICHUU 33/1a4; 3HaTh ONpEeesIeHUs
CUMMETPUYHBIX TOYEK M (PUTYp OTHOCHUTEIHHO MPSMON M TOYKH; YMETh CTPOUTh CHMMETPHYHBIC
TOYKH M pacrlo3HaBaTh (pUrypsl, o0aaaronme 0CeBON 1 IEHTPAIbHOM CUMMETPHEH.

10) 3HaTh OCHOBHBIC CBOWCTBa IUIOMIAACH U (HOPMYTy Ul BBIYMCICHHS ILUIONIATU TPSIMOYTOJILHUKA,
YMETb BBIBECTH 3TY (POPMYJTYy U UCIIOJIb30BATh €€ M CBOMCTBA IUIOMIAIEH MpU PEeLICHUH 3a/1a4

11) 3nate GopMyIbl ISl BEIUMCIICHUS TUIONIAJICH MapajiesiorpaMmma, TPEyrojdbHUKa U TPAICIH;, YMETh
UX JIOKa3bIBaTh, & TAKXK€ 3HATh TEOpeMy 00 OTHOLICHHH IUIOIIAJECH TPeyroJbHUKOB, UMEIOIIUX IO
paBHOMY YTy, M YMETh MPUMEHSATh U3yU4eHHBIC (DOPMYITBI IPU PEIICHUH 3a7au.

12) 3uats Teopemy Iludaropa m obpaTtHyo €€ TeopeMy;, yMETh HX JOKa3blBaThb W MPHUMEHSATH MPH



pEIIeHnH 3a/ad.

13) 3Hath oOmpeaeieHUs] MPOMOPIHOHATIBHBIX OTPE3KOB M IMOJO0HBIX TPEYrOJLHUKOB, TEOpeMy 00
OTHOIICHUU TUTOMIAIeH TTOJJOOHBIX TPEYTOJBHUKOB H CBOHCTBO OMCCEKTPHCHI TPEYroJIbHUKA; YMETh
MPUMEHSTh UX MPU PELUICHUH 3a/1a4.

14) 3Hath NpU3HAKK MOA00HS TPEYrOJbHIUKOB, YMETh HX JIOKA3bIBATh U MIPUMEHSTH IIPH PEIICHUH 33/1a4.

15) 3Hath TeopeMbl O CpeaHel JHHUU TPEYroJibHHUKA, TOYKE IMEPECeYCHUs MEIHaH TPEYroJbHHKA |
MPOIMOPIIMOHANIBHEIX OTPE3KaX B MPSAMOYTOJIBHOM TPEYrOJbHUKE; YMETh WX JIOKa3blBaTh U
MIPUMEHSTH MPU PEIICHUH 3a]1a4, a TAK)KE YMETh C TOMOIIbIO LHUPKYJIS U TUHEHKU JEIUTh OTPE30K B
JTAHHOM OTHOIICHUHU U PellaTh 3a/1a4i Ha MOCTPOCHHE

16) 3Hath ompenenieHUs CHHYCa, KOCHHYCa, TAHT'€HCA OCTPOro yrija MPsIMOYrOJBHOTO TPEYroJIbHUKA,
YMETh JOKa3bIBaTh OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO; 3HATH 3HAUYCHUS CHHYCA, KOCUHYCA,
TaHredca aiis yrion 30°, 45°, 60°.

17)3Hath BO3MOXKHBIC Cllydyad B3aWMHOTO PACIOJIOXCHUS TMPAMOW M OKPYKHOCTH, OIPEICICHUE
KacaTelbHOM, CBOMCTBO U MPU3HAK KAacaTEIbHON; YMETh UX JI0Ka3bIBaTh U MPUMEHSTH MPU PEIICHUN
3azad.

18) 3Hath, KaKoW yroj Ha3bIBACTCS LEHTPAIbHBIM M KAaKO BIHMCAHHBIM, KaK ONMpPEICISeTCS TpaaycHas
Mepa JIyTu OKPYKHOCTH, TEOPEMY O BIIMICAHHOM YTJI€, CICICTBUS U3 HEH U TEOPEMY O TIPOU3BEICHUN
OTPE3KOB MEPECEKAIOIINUXCS XOP/; YMETh J0Ka3bIBaTh 3TH TEOPEMBI U MPUMEHATh UX MPU PELICHUN
3ajad.

19) 3HaTh TeOpeMbl O OMCCEKTPHUCE yIiia U O CEPEIUHHOM IMEPIEHIUKYIIPE K OTPE3KY, UX CICICTBHUS,
TEOpEMY O IMEePECCUCHUHN BBICOT TPEYTOJBHHUKA; YMETh MX JOKAa3bIBaTh M IMPUMEHSThH MIPH PEIICHUN
3ajad.

20) 3Hath, Kakas OKPY)KHOCTh Ha3bIBACTCS BIMCAHHOH B MHOTOYTOJIBHUK M KaKas OIMHMCAHHOW OKOJIO
MHOTOYT'OJIbHUKA, TEOpeMbl 00 OKpPY>KHOCTH, BIHCAHHONW B TPEYrOJbHHUK, U 00 OKpPYKHOCTH,
OIMCAHHOMW OKOJIO TPEYroJIbHUKA, CBOMCTBA BIIMCAHHOTO M ONMMCAHHOTO YETHIPEXYTOIHHUKOB; YMETh
WX JIOKa3bIBaTh M IPUMEHSTH NPU PEUICHUH 3a/1a4.

21) YMeTh JI0Ka3bIBaTh CBOMCTBA MapalICIbHBIX MPSAMBIX U IPUMEHATh WX MPH PEHICHUH 3a/1a4. Y METh
Ha3bIBaTh AJIEMEHTHl MHOTOYTOJIbHHUKA, OMPENENSITh BHEIIHIOK M BHYTPEHHIOIO 00JACTh, CTPOUTH
€ro JIMaroHajy, HaXOUTh IIEPUMET]

22) YMeth (opMyIHpOBaTh, JAOKA3bIBaTh M MPUMEHSATH MPH PEHICHWH 3a1ad TpaBHia HaXOXKICHUS
KOOpPJUHAT CYMMBI, Pa3HOCTH BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO.

23) YMeTh onpeieniaTh KOOPAMHATHI CEPEMHbBI OTPE3Ka, PACCTOSHHE MEKIY JABYMs TOYKAMH U JTHHY
BEKTOpPA C TTIOMOIIBIO METO[a KOOPINHAT.

24) YMeTh (HOpMyIHpOBaTh, JIOKA3bIBATh W MPUMEHSATH MPU PEIICHUH 3a1a4 TEOPEMY O CKaISIPHOM
MIPOU3BE/ICHUY BEKTOPOB B KOOPJMHATAX ¥ CIICJCTBUS U3 HUX.

25) YMeTh HCIOJIB30BaTh MPH PEHICHUH 3amad (HOPMyJIbl Ui HAXOKACHHUS UIMHBI OKPYXHOCTH H
TJIOMIA/IA KpyTa.

Y4eOHOo - MeTOAMYECKOe oOOecrevyeHue

1.ITporpaMmel oO1ieo6pa3oBatenbHbIX yupexaeHuil.l'eomerpus. 7-9 knaccsl. / Coct. Bypmuctposa T.A. —
M.: Ilpocsemenue, 2008

2.I'eomerpus, 7 —9: YueO. st oduieodpazosar. yupexaenuii / JI.C. Aranacsu, B.®. byry3os, C.b.
Kapnowmries u ap. — 19-e u3a. — M.: [IpocBemenue, 2009

3.U3ydenne reomerpun B 7, 8, 9 kimaccax: Metoj. pekomenaanun K yae6.: Ku. mus yaurens/ JI.C.
Artanacss, B.®. byry3os, I0.A. I'na3zkoB u ap. — 5-e u3a. — M.: [Ipocsemenne, 2002

4.TloypouHble pa3pabOTKH 10 TeoMeTpun: 7 kiacc. + Pabouas retpanas — 2-e u3j., mepepad. u mor. — M.:
BAKO, 2009

5.IToypounsie pa3paboTku 1Mo reomeTpun: 8 kiacc. + Pabouast retpanp — 2-e u3n., nepepad. u gom. — M.
BAKO, 2009

6.IToypounsie pa3paboTku 1o reomeTpun: 9 kiacc. + Pabouas terpaap — 2-e usn., nepepad. u gom. — M.:

BAKO, 2009

7. InnakTraeckue maTepuaisl o reometpun s 7 kinacca / 3uB b.I'., Meitnep B.M. — M.: [Ipocsemenue,
2008



8. [lnmakTrueckue MaTepualsl o reometpun it 8 kinacca / 3uB b.I'., Meitnep B.M. — M.: IlpocBemnienue,
2008
9. JlunakTHueckue Marepuainsl o reomerpun ais 9 knacca / 3us b.I'., Meiinep B.M. — M.: [Ipocseenue,

2008
10.I'eometpus. Tecthl. 7-9 ki.: YuebHO-MeTO . mocodue. — 4-¢ u3., crepeoturn. — M.: Ipoda, 2000



Kaﬂennapno - TECMATHY€CKO€ INIAHUPOBAHHE

7 Knacc (2 uaca 6 mneoeno, 6cezo 68 uacos)

Ne KosunuecTBo Hara KoppexTuposka
Conep:kanue y4eOHOT0 MaTepuaJia
ypoka 4acoB NpOBeJeHUs] | MPOrpaMMbI
I'nasa |. Hauanvnvie ceomempuueckue ceedenust (10 ypokos)
1-2 [Tpsimast u oTpe3ok. JIyd u yromu 2 1 Hen. ceHr.
3 CpaBHEHHE OTPE3KOB U YIJIOB 1 2 HeJl. CeHT
4-6 N3mepenne orpeskoB. M3mepenue yrios 3 2-3 Hesl. CeHT
7-8 [lepnenukynsipHbIe IPSIMbIE 2 4 Hen. CeHT
9 Pemienue 3amau 1 1 Hexn. oxTA0
10 Konrtponsnas padora Ne 1 nmo teme «HavanbHbie 1 1 Hen. okTs0
TreOMETPUUYECKUE CBEICHUS
I'nasa \l. Tpeyzonvnuku (17 ypokos)
11 — 13 | IlepBbIii NpU3HAK PABEHCTBA TPEYTOJILHUKOB 3 2 HeJl. OKTsI0
14 - 16 | MenuaHbl, OMCCEKTPHUCHI U BHICOTHI 3 3 Hen. OKTA0
TPEYroJIbHUKA
17 - 20 | Bropoit m TpeTuii mpu3HAKH pPaBEHCTBA 4 1-2 nen.
TPEYrOJIbHUKOB HOsIO.
21 - 23 | 3agaun HA MMOCTPOCHHE 3 3-4 gen.
HOsIO.
24 - 26 | Pewenue 3amau 3 1 Hen. nek.
27 Kontponbnas padora Ne 2 o Teme 1 2 HeJ. OeK.
«TpeyronbHUKN»
Inasa . Ilapannenvusie npsimoie (13 yporos)
28 — 31 | Ilpu3Haku napajuieIbHOCTH JIBYX MPSMBIX 4 3-4 Hen. Jiex.
32 - 36 | Akcnoma napajsiesbHbIX MPSIMBIX 5 3-4 Hex. sHB.
37 - 39 | Pemenne 3amau 3 1 wen. desp.
40 KontponsHas padora Ne 3 o Teme 1 2 Hen. ¢esp
«ITapanenbHbIe TPSIMBIEY
I'nasa IN. Coomnowenue medxncoy cmoponamu u yanamu mpeyonvhuka (18 ypokos)
41 - 42 | Cymma yIioB TpeyrojbHUKa 2 3 Hen. deBp
43 — 45 | CoOoTHOIICHHE MEXTy CTOPOHAMH U YTIIaMHU 3 4 nen. dheBp
TPEyroJibHUKa
46 Kontponbnas padota Ne 4 mo teme 1 1 Hen. mapta
«COOTHOIIEHHE MEXy CTOPOHAMH U yTrIIaMH
TPEYTOJILHUKA
47 — 50 | [IpssMoyTroabHBIE TPEYTOJILHUKU 4 2-3 Hen.
MapTa
51 - 54 | [locTpoeHne TpeyrojabHUKA 110 TPEM JIEMEHTaM 4 1-2 nen. amp.
55 - 57 | Pemenue 3amau 3 3 Hex anpers
58 Kontponbras padota Ne 5 mo teme 1 4 Hen.ampens
«[IpsIMOYTOTTEHBIC TPEYTOTHHUKIY
Iloemopenue. Pewenue 3adau (10 ypokos ) 10 Maii




8 kiaace

( 2 uaca 6 neoento, 6cezo 68 uacos)

Ne Kouaunuec KoppexTuposk
YPOK Conep:xaHue y4eOHOIo MaTepuasa TBO Aara a
NpoBeaeHHUs!
a 4acoB nporpamMma
Inasa N. Yemwvipexyeononuxu (14 ypoxos
1-2 | MHOroyrojasHUKH 2 1 Hex. CeHT.
3-8 | I[lapamienorpaMm v Tpamnenus 6 2-4 Hell. CeHT
9-12 | Ilpsmoyronsuauk. Pom6. KBanpar 4 1-2uHen.0KkTI0
13 Pemenue 3amay 1 3 Hex. OKTA0
14 | KouTtponbHas padota Ne 1 o treme 1 3 Hen. oKTA0
«YeThIpeXyroJIbHUKNY
I'nasa V. ITnowaow (14 ypoxos)
15-16 | ITmomaas MHOTOYTOJILHUKA 2 4 Hen. okTAO
17-22 | Ilnomaas mapamienorpaMma, TpEyrolibHUKAa U 6 2-4 Hen
Tpaneuuu HOsSI0p.
23-25 | Teopema ITudaropa 3 1 Hen. nexad
26-27 | Penienue 3amau 2 2 Heq. nekad
28 Kontponbhas padora Ne 2 o teme «ILimomanpy 1 3 Hen. nexad
Inasa V. Ilooobnwvie mpeyeonvruxu (19 ypoxos)
29-30 | Onpenenenne NOJOOHBIX TPEYTOIHLHIKOB 2 4 nen. nexkad
31-35 | [Ipusnaku moao0usi TPEyroJbHUKOB 5 3-4 gen. sHB.
36 | KorrpomsHas padora Ne 3 o teme «IIpu3naku 1 3-4 Heq. SIHB.
10JJ00US TPEYTOJILHUKOBY
3743 | [Ipumenenne mMomoOHs K JOKA3aTEIbCTBY TEOPEM 7 1-3 nen. dgesp
U pelIeHHI0 3aJay
44-46 | COOTHOIICHUS MEXIYy CTOPOHAMH W YTJIaMH 3 4 nen. desp
TpEeyroJabHUKa
47 | KontponbHas padota Ne 4 o reme «CHHYC, KOCHHYC 1 1 Hen. mapta
¥ TAHTE€HC OCTPOTO yIJIa MPSMOYTOIHHOTO
TPEYTOJILHUKA
I'nasa V. Oxpyscnocms (17 ypoxos)
48-50 | KacarenbHasi K OKpYXHOCTH 3 2 HeJ. MapTa
51-54 | llenTpanbHble M BNHMCAHHBIE YTJIbI 4 3-4 Hen. mapT
55-57 | Yethlpe 3ameyaTelibHble TOYKH TpPEyrojbHHKA 3 1 Hen. anpens
58-61 | Briucannas u omnmcaHHasi OKPYXHOCTH 4 2-3Hep.anp.
62-63 | Pemenue 3amau 2 4 "en. anpenst
64 | KonrpombHas pabora Ne 5 mo Teme «OKpyKHOCTB) 1 1 Hen. Mas

Iloemopenue. Pewenue 3adau (4 uaca )

2-3 "en. mas




9 kJacc

( 2 uaca ¢ neoenro, 6cezo 68 uacos)

Ne Kouaunuec KoppexTuposk
YPOK Coaep:kaHue y4ueOHOTro MaTepuaa TBO Hara a
NpoBeIeHUsI
a 4acoB nporpamMmma
Inasa IX. Bexkmopeut (8 ypokos)
1-2 | IlonsTue BeKTOpa 2 1 Hex. ceHr.
3-5 | CnoxeHue W BBIYUTAHHE BEKTOPOB 3 2 HeJl. CeHT
6 -8 | YMHOXeHue BekTopa Ha uyucio. [IpuMeHeHnue 3 3-4 Hen. ceHT
BEKTOPOB K PEIICHUIO 33/1a4
Inasa X. Memoo xoopounam (10 ypoxos)
9- 10 | KoopauHaTel BEKTOpa 2 1 Hexn. okTA0
11-12 | IIpocreiimue 3a1a4u B KOOPIMHATAX 2 2 Hefl. OKTsI0
13-15 | YpaBHeHUE OKPYKHOCTH M TPSIMOM 3 3 Hen. OKTA0
16-17 | Pemenwue 3amau 2 4 Hen. OKTsI0
18 Kontponbras padora Ne 1 mo teme «Meton 1 4 gen. oKTIO
KOOPJMHAT
Inasa X1. Coomuowenus mesncoy cmopoHamu u yeaamu mpey2oibHuKa.
CkanapHroe npoussedernue sekmopos (11 ypokos)
19-21 | Cunyc, KOCHHYC U TAHT€HC yTJia 3 2 HeJll. HoA0p
22-25 | CooTHOLIIEHHUS MEKIYy CTOPOHAMU M yriamMu 4 3-4 gen.
TPEYroJIbHUKA HOSIOPST
26-27 | CxanspHoe NMPOU3BEICHUE BEKTOPOB 2 1 Hen.
nekaopst
28 Pemenue 3amay 1 2 Hell.
nekaopst
29 | KontpounbHas pabota Ne 2 mo reme «COOTHOIICHUS 1 2 Hen.
MEXJTy CTOPOHAMU ¥ YTIIaMHU TPEYTrOJIbHUKAY JeKaopst
I'nasa XI\. Jlnuna oxkpyscnocmu u nnowaow kpyea (12 ypokos)
30-33 | IIpaBuiibHBIE MHOTOYTOJEHUKH 4 3-4 nen.
JIeKaopst
34-37 | JlnMHa OKPYXXHOCTH M IUIOIIAIb Kpyra. 4 2-3 Hen.
STHBAPSI
38-40 | Pemenne 3amau 3 4 Hen. sHBap
41 | KontpomabHas pabora Ne 3 o teme «/[nunHa 1 1 Hen.
OKPY>KHOCTH M TIJIOIIAAb KPyra» deBpans
I'nasa XI\. Jeuscenus (8 ypoxos)
42-44 | TlousTHe OBUKEHUS 3 1-2 nen.
¢eBpais
45-47 | ITapannensHblii IEPEHOC U TOBOPOT 3 3-4 Hen.
deBpais
48 Pemenue 3amau 1 1 Hen. maprta
49 | KonrponbHas pabota Ne 4 o reme «JIBH>KEHUS» 1 1 Hen. MapTa
Inasa XIV. Hauanvuwle ceedenust uz cmepeomempuut (8 ypokos)
50-53 | MHororpaHHUKU 4 2-3 uen.
MapTa
54-57 | Tena m MOBEPXHOCTHU BpALICHUS 4 1-2 men.
anpenst
06 axcuomax niaHumempuu 2 3 Hen.
anpenst
Ilosmopenue. Pewenue 3adau (9 ypokos) Mai

Ipunoowcenue 1




Kpurtepun oneHok no mareMatTnke

Pexomeuoauuu no oueHke 3HaHUIL U yMBHMﬁ 06yualou4uxc;l no wmamemamuke

Onupasch Ha 9TH PEKOMEHJAINU, YIUTETh OIECHUBACT 3HAHHS W YMEHUS YYAIIUXCS C y4ETOM HX
WHUBUIYAIBHBIX OCOOCHHOCTEH.

1. Conepxkanmne u 00beM MaTepHuaa, MoAJIeKAIIero NPOBEpKe, onpeesercs nporpammoid. [Ipu nposepke
YCBOCHHSI MaTepuaja HY)XHO BBIIBISITH IOJHOTY, MPOYHOCTh YCBOCHHS YYAIIUMUCS TCOPHH U yMCHUS
MIPUMEHSTH €€ Ha MIPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYAIIHSIX.

2. OcHOBHBIMHU (hopMaM¥ TIPOBEPKU 3HAHUHM M YMEHHH YYalIMXCsl 10 MaTEeMaTUKE SIBIISIOTCS MMHCbMEHHAs
KOHTpOJIbHAst paboTa ¥ YCTHBIH OIpoc.

[Ipu olleHKE MUCHMEHHBIX M YCTHBIX OTBETOB YYHTENb B IEPBYIO OUYEPEIb YYUTHIBACT MOKA3aHHBIC
yyamuMucs 3HaHus W yMeHUs. OIeHKa 3aBUCUT TaKXKe OT HAIWYMsA M XapakTepa IOTPEUTHOCTEH,
JTOMYIICHHBIX YYalIMHCS.

3. Cpeau MOTPEIIHOCTEH BBIASNISIOTCS OIMMOKA W HemaodeThl. [lorpemHocTh cuMTaeTcss OmmOKOH, eciH,
OHa CBHUJICTEIHCTBYET O TOM, YTO YYCHUK HE OBJIAJIE]I OCHOBHBIMH 3HAHUSMHU, YMCHHUSIMH, YKa3aHHBIMU B
porpaMmme.

K HemoderaM OTHOCSATCS TOTPEIIHOCTH, CBHJETEIBCTBYIONIME O HEJOCTATOYHO TIOJHOM WU
HEJ0CTATOYHO IPOYHOM YCBOCHHHM OCHOBHBIX 3HAHMM W yMEHHUW WIH 00 OTCYTCTBUU 3HAaHUH, HE
CUMTAIOIUXCSI B TpOrpaMMe OCHOBHBIMH. HemoueTamu Takke CUUTAIOTCS: MOTPEITHOCTH, KOTOPBIC HE
NPUBEIM K HUCKAKCHUIO CMBICTIA IOJYYCHHOTO YYCHUKOM 3aJ[aHHs WM CII0C00a €ro BBIMOJHCHUS,
HEaKKypaTHas 3alluCh; HEOPEKHOE BHITIOJTHCHUE YEPTEXKA.

I'panuia Mexay omuOKaMu U HEJOYETaMU SIBJISICTCS B HEKOTOPOW CTENEeHU YCIOBHOMW. [Ipu ogHHMX
0OCTOSTENILCTBAX JOMYIICHHAS YYalIMMHUCS MOTPEITHOCTh MOYKET PACCMAaTPUBATBCS YUUTENIEM KaK ONIHOKa,
B JIPYyroe BpeMsi U MPH JPYTrUX 00CTOATEIbCTBAX — KaK HEJI0YET.

4. 3ajgaHus Uil yCTHOTO U TUCHbMEHHOT'O OMPOCA YUaIIUXCSA COCTOST U3 TEOPETUUECKUX BOIIPOCOB U 33/1a4.

OTBeT Ha TEOPETUYECKUH BOMPOC CUYHUTACTCS OE3yNpEeuHBIM, €CIIH 10 CBOEMY COJEPKAHHIO
MOJIHOCTBEO COOTBETCTBYET BOIIPOCY, COJIEPIKUT BCE HEOOXOIUMBIC TeopeTHIeckue (haKkThl 1 00OCHOBAHHBIC
BBIBOJIBI, a4 €ro W3JIOKCHHWE W T[HCbMEHHAs 3aliCh MAaTEMATUYeCKH TPAMOTHBI H  OTIHYAIOTCS
MOCJIeIOBATEBHOCTBIO U aKKYPATHOCTBIO.

Pemenne 3amaum cumraercs Oe3yNpeuHBIM, €CJIM TPABHIBLHO BBIOpAaH CIIOCOO pEIICHHS, CaMo-
peIIeHrne COMPOBOXKIACTCS HEOOXOIUMBIMH OOBSICHCHHSIMH, BEPHO BBITIOJHEHBI HYXXHBIC BBIYHCIICHUS H
peoOpa3oBaHus, OTyYeH BEPHBII OTBET, MOCIEI0BATENIbHO M aKKypaTHO 3aliCaHO peIIeHHUE.

5. OreHka OTBeTa y4alerocs Mpu yCTHOM U MUCBbMEHHOM OMPOCE MPOBOAUTCS MO MATHOATUIBHON CHCTEME,
T. €. 3a OTBET BBICTABISETCS OAHa U3 OTMEeTok: 1 (mioxo), 2 (HEyIOBIETBOPUTENHHO), 3
(YAOBIETBOPUTENHHO), 4 (XOpOIII0), 5 (OTIUYHO).

6. YuuTenb MOXET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIM OTBET HA BOMPOC MIM OPUTHHAIBLHOE pPEIICHHE
3a/1a4M, KOTOPbIE CBUJIETENLCTBYIOT O BHICOKOM MAaT€MaTUYeCKOM Pa3BUTUH yUalIerocs; 3a peluieHue oomiee
CIIO’KHOM 3aJ]auy WJIM OTBET Ha 0O0JIee CIIOKHBINA BOTIPOC, TPETIOKEHHBIE YUaIIeMyCsl TOTIOIHUTENIFHO MOCTe
BBITIOJTHEHUS IM 3aIaHUH.

Kpumepuu owiuook

K rpyOpiM ommOkaM OTHOCATCS OMIMOKM, KOTOpbIE OOHAPYKHUBAIOT HE3HAHHE ydyaluMucs GopMmy,
NIPaBUJI, OCHOBHBIX CBOHCTB, TEOPEM M HEYMEHHE HMX NPUMEHATh; HE3HAHUE MPHUEMOB pELICHHs 33a71ad,
paccMaTpUBaeMbIX B YUEOHHKAX, a TAK)KE BBIYMCIUTEIbHBIC OIIMOKH, €CIIM OHU He SBISIOTCS OMHMCKOM;

K HerpyObIM omMOKaM OTHOCSATCS: MOTepsi KOPHS MIU COXPAaHEHHE B OTBETE€ MOCTOPOHHETO KOPHS;
otOpacbiBaHue 0e3 00bSICHEHUH OJTHOTO U3 HUX M PaBHO3HAYHBIE UM;

K Hemoderam OTHOCSTCS: HEpalMOHAIBFHOE PEUICHHE, OMUCKH, HEAOCTATOYHOCTh WIIM OTCYTCTBHE
MOSICHEHU, 000CHOBAaHUMN B PELICHUSIX

Ouemca YCMHbBIX Omeemoes yuauiuxcs

OTBET OLIEHUBAETCS OMMEMKOU «3», €CITN YUEHHUK:

v/ [OJIHO PACKpPBLI COJEPIKAHUE MATEpUAIa B 00bEME, IPEAYCMOTPEHHOM MPOrPaMMON U YUEOHUKOM,



v’ MBII0XKHJI MaTepHal TPAMOTHBIM SI3BIKOM B OIPEIEICHHON JIOTHYECKOM MOCIIEI0BATEILHOCTH, TOYHO

HCIIONb3Ys] MATEMAaTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

MPABUJIHO BBITIOJIHUJ PUCYHKH, YEPTEXKH, TPa(QUKHU, COMYTCTBYIOIINE OTBETY;

[0Ka3aJl yMEHHME WUIOCTPUPOBATh TEOPETUUYECKUE IIOJIOKEHHUSI KOHKPETHBIMH IIPUMEpaMH,

MIPUMEHSTh UX B HOBOM CUTYalllH MPHU BBIMOJIHEHUU MTPAKTUUYECKOTO 3aJaHUS;

v [IPOJEMOHCTPUPOBAJ YCBOEHHE PaHEEe U3YyYEHHBIX COMYTCTBYIOLIMX BOIPOCOB, CHOPMUPOBAHHOCTD
U YCTOMYMBOCTH UCIOIb3yEMbIX IIPU OTPAOOTKE YMEHUMN 1 HABBIKOB;

v/ 0TBeYaJ CaMOCTOATENLHO 0€3 HABOASAIIMX BOIIPOCOB YUUTENs. BO3MOXKHBI O/iHA - JIBE€ HETOYHOCTH
IIPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB WJIM B BBIKJIAIKaX, KOTOPbIE YUYCHHK JIETKO UCIIPABUII 1O
3aMEUYaHUI0 YUUTEIs.

AN

OTBeT OIICHUBACTCSI OMMEMKOU «4», €CITA OH YIOBJIETBOPSET B OCHOBHOM TPEOOBAHMIM Ha OIICHKY «5», HO
IIPY 3TOM UMEET OJIMH U3 HEOCTATKOB:
v\ B U3JIOKEHUHU JOMYyNIEHbI HEOONbINKE MPOOEbl, HE HCKA3MBIIME MAaTEMATHYECKOE COJEpIKAHME
OTBETA;
v/ JIONyIIEHBI OJIMH - JBA HEJ0YETA IPU OCBEIICHINH OCHOBHOTO COJIEPXKAHMs OTBETA, HCIPABJIEHHBIE 10
3aMEYaHUI0 YUUTEJIS;
v/ nomyuieHsl omubKa uin 6oiee IByX HEIOYETOB MPH OCBEIICHUH BTOPOCTENEHHBIX BOIPOCOB HJIM B
BBIKJIaJIKaX, JIETKO UCIPABJIEHHBIE 10 3aMEUAHUI0 YUUTEIIS.

Ommemka «3» CTaBUTCA B CIEAYIOUIUX CIy4Yasx:

v\ HENOIHO WM HEMOCIEA0BATEIbHO PACKPBITO COJAEpKAHME MaTepuaa, [0 II0Ka3aHo oOluee
MMOHMMAaHHE BOMPOCAa W MPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHbBIC JIJIS TaJbHEUIIEro yCBOCHUS
MPOrpaMMHOTO MaTepuana (ompeneiieHHbie «TpeOoBaHMSAMH K MaTEeMaTHYECKOH TOJTOTOBKE
YUAIIUXCA);

v MMEINCh 3aTPyIHEHHS I IOIYIIEHB! OIIMOKU B ONPENEIEHUH MOHATHM, UCIIOIb30BAHUM
MaTeMaTUYeCKOW TEPMUHOJIOTHH, YePTEeKaxX, BBIKIIAIKAX, UICIIPABICHHBIC MTOCIIE HECKOJIBKUX
HAaBOJSIIITUX BOIPOCOB YUUTEIS;

v’ yYeHHK He CIIPaBHUIICS C IPUMEHCHUEM TEOPHH B HOBOM CHUTYAI[MH TIPH BBIIOJHEHUH TIPAKTHYECKOTO
3a/laHusl, HO BBITIOJTHIII 33JJaHUs 0053aTeIHbHOTO YPOBHS CII0)KHOCTH 110 JAHHOH TeMe;

v’ 1IpM 3HaHUM TEOPETHYECKOTO MaTepHalia BhIABJIE€Ha HEJOCTATOYHAast CHOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HAaBBIKOB.

Ommemka «2» CTaBUTCS B CIEIYIOUIUX CIIydasx:
v/ He pacKphITO OCHOBHOE COJIEPIKaHUE YIeOHOTO MaTepuara;
v/ 00HapyKeHO HE3HaHWE WM HEMOHUMAHWE YYEHMKOM OOJbLIEH WM HauOolee BaKHOU YacTH
y4eOHOro MaTepHana;
v JOMYIICHBI OILIMOKHU B OMpeaAcICHUN HOHSITHPJI, npu HCIIOJIb30BaHUU MaTeMaTHYeCKON
TCPMHUHOJIOTMHU, B PUCYHKAX, YCPTECIKAX WU rpa(bHKax, B BBIKJIaJIKaAX, KOTOPBIC HE MCIIPABJICHDBI
MOCJIe HECKOJIBKUX HABOJISAIINX BOMIPOCOB YUUTEIS.

Ommemxka «1» CTaBUTCS, €CIIN:
v/ yueHHMK OOHApYKHJI TOJHOE HE3HAHWE M HENOHMMAHHE U3y4aeMOro yuyeOHOro marepuajia WM He
CMOT OTBETUTH HU Ha OJIMH U3 NIOCTABJIICHHBIX BOMPOCOB MO0 U3y4aeMOMY MaTepuay.

Ouyenka nucbMeHHBIX padom ooyuarnuuxcs

Ommemxka «5» CTaBUTCS, €CIIU.
v/ paboTa BBINOJIHEHA TTOJHOCTBIO;
v/ B JIOTUYECKHX PACCYKAECHHUAX U 000CHOBAHUHM PEILEHUS HET IPOOEIOB U OIIKOOK; *S B PEIIEHUU HET
MaTeMaTHYECKHUX OMTHOOK (BO3MOKHA OJTHA HETOYHOCTH, OMUCKA, HE SIBJISFOIIASCS CIICICTBUEM
HE3HAHUS WM HETIOHMMAaHHs y4eOHOTO MaTepurana).

Ommemka «4» CTaBUTCS, €CIIH:



v/ paboTa BBHIMOJHECHA MOJHOCTHIO, HO OOOCHOBAHMS MIATOB PEIICHUS HEJOCTATOYHBI (€CTH yMEHHE
00OCHOBBIBATh PaCCYKJICHHS HE SIBJISJIOCH CIIEUATBHBIM 00BEKTOM IPOBEPKH );

v/ JomylieHa ojiHa ommMOKa WK J[Ba-TPU HEJOYETa B BHIKJIAJKAX, PUCYHKAX, YCPTEKAX HITH TpapuKax
(ecnm 3TH BUIBI pPaOOTHI HE SABIISUITUCH CIIEUATBHBIM O0BEKTOM IPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIU:

v’ nonyiieHsl 0ojee OHON OMIMOKK WM Gojiee JBYX-TPEX HEN0YETOB B BBIKJIAIKAX, YEPTEKAX WM
rpadukax, HO y4yaluiics Biageer 00s3aTeIbHBIMU YMEHHUSIMHU 110 TIPOBEPSIeMOM TEMe.

Ommemxka «2» CTaBUTCS, €CIIU:

v JOMYIICHBI CYIICCTBEHHBIC OI_HI/I6KI/I, IIOKa3aBIINUEC, YTO yanleICH HE BJIAACCT 00s3aTeNIbHBIMU
YMCHHAMHU 110 HaHHOﬁ TEME B ITOJTHOU MeEpcC.

Ommemxka «1» CTaBUTCS, €CIIU:
v/ pabora TOKa3aga IIOJHOE OTCYTCTBHE Y YyYallerocs oOA3aTelbHBIX 3HAHUM M YMEHHWH 10
MIPOBEPSIEMOM TeME WJIM 3HAYUTEIIbHAS YaCTh PaOOTHI BHIMOJHEHA HE CAMOCTOSATEIBHO.












