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IlosgscHuTenpbHasg 3ammucKa

Pa6ouas nporpaMmma no reoMeTpum J1Jsi 9 KjiaccacocTaBjieHa Ha OCHOBE:
- (hemepanbHOTO rOCYIAPCTBEHHOTO 00PA30BATEIBLHOTO CTAaHAAPTa OCHOBHOTO 00IIero o0pa3oBaHus

- IPUMEPHOI TPOTrpaMMBbl, CO3/1aHHOI Ha OCHOBE (heIepaIbHOrO IOCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAAPTA.

- (enepasbHOrO TepedHs Y4eOHHKOB, YTBEPKIEHHBIX IMPUKAa30M MHUHHCTEpcTBa oOpasoBanusi u Hayku PP ot 19 gexabps 2012 r. Ne 1067,
PEKOMEHI0BAaHHBIX (JIOMYIEHHBIX) K HCIOIb30BAHUIO B 00Pa30BaTEIbHOM IPOLIECCE B 00Pa30BaTENbHbIX YUPEKICHUAX, PEATU3YIOIUX IPOTrPaMMBI
oO1mero oopa3oBaHus;

- aBTOpCcKOi mporpaMMel 1o reomerpun JI.C.Atanacsna Bxoxsmieid B «COOpHUK pabouynx mporpamm. 7-9 kiaccel. 'eomerpusi», coctaButens: T.A.
Bypmuctposa. M.: Ilpocsemenue, 2011. — 95 c.;

Pabouass mporpamma BBINOJIHSIET JBE€ OCHOBHBIE (DYHKIIUU:

o  Ungpopmayuonno-memoouyeckasa QyHkuus mo3BOJISET BCEM y4aCTHHKAM 0Opa30BaTEIbHOIO MpoIlecca MONYYUTh MPEACTABICHUE O IEIfX,
CoJIep>KaHuU, OOIIeH CTpaTeru 00y4eHHsI, BOCIUTAHMS U Pa3BUTHUS yYAIIUXCS CPEJCTBAMH JIAHHOTO Y4eOHOTO MpeaMeTa.

e OpzanuzayuonHo-naanupytowas QGyHKIWS TPEAyCMATPUBACT BBIJCIICHUE OTANOB OOYYEHHUs, CTPYKTYypHpOBaHHWE Y4eOHOTO MarepHaa,
OTIpEJIeTICHUE €T0 KOJIMUYECTBEHHBIX U KaU€CTBEHHBIX XapaKTEPUCTUK HA KAKJIOM M3 3TAlOB, B TOM YHUCIIE ISl COACPKATEILHOTO HATIOJTHEHUS
MIPOMEKYTOUHOM aTTECTAllUU yJaIIUXCS.

O01mas xapakTepucTuKa yueOHOro npeamera

Maremaruueckoe oOpa3oBaHHE B OCHOBHOHM IIIKOJIE CKJIAIBIBACTCS M3 CIEIYIONIUX COJEP’KAaTEeIbHBIX KOMIIOHEHTOB (TOYHBIE Ha3BaHUs OJOKOB):
apugmemuka; anzeopa;, zeomempus; 371eMeHmMbl KOMOUHAMOPUKU, MEOPUL 6ePOAMHOCMEN, CIMAMUCMUKY U 102uKuU. B cBOEll COBOKYITHOCTH OHM
OTpakaroT OOraThlil ONMBIT O0yUYEHHs] MaTEMAaTHKE B HAIlleld CTpaHe, YUUTHIBAIOT COBPEMEHHBIE TEHJIEHIIMN OTEUECTBEHHON U 3apyO0eKHOM LIKOJIBI U
MO3BOJISIIOT Peajn30BaTh MOCTABICHHBIC MEpe]l MIKOIbHBIM 00pa30BaHUEM e HAa MH()OPMAIIMOHHO €MKOM M MPAKTHYECKH 3HAYMMOM MaTepuare.

OTu conepkarenbHble KOMIIOHEHTHI, Pa3BUBAsCh Ha MPOTSKEHUH BCEX JIET 00y4eHHUs, €CTECTBEHHBIM 00pa30M MEPEIJIETAl0TCs U B3aUMOJICHCTBYIOT B
y4eOHBIX Kypcax.

I'eomeTpust — 0JTMH U3 BaXXKHEHIINX KOMIIOHEHTOB MaTeMaTHYeckoro oopa3oBanus. OHa HE0OX0auMa JUIsl MPUOOPETEHUsSI KOHKPETHBIX 3HAaHUH
O IPOCTPAHCTBE M MPAKTUUYECKH 3HAYMMBIX YMEHHH, (POpMUPOBAHUS A3bIKA ONMUCAHUS OOBEKTOB OKPY)KAIOIIET0 MUPA, Pa3BUTHSI IPOCTPAHCTBEHHOTO
BOOOpaXEHUSI M MHTYUIMH, MAaTEMaTHUECKOW KYJIbTYpbl, 3CTETUYECKOr0 BOCHUTAHUS ydauuxcs. VM3ydueHue reoMeTpuu BHOCHT BKJIAJ B Pa3BUTHE
JIOTHYECKOTO MBILIEHHS, B (POPMUPOBAHHUE TOHSATHS J10Ka3aTeIbCTBA.



B kypce reomerpum 9-ro kaacca ¢popmupyercs nonstue Bekropa. Ocoboe BHUMaHueE YIeNseTcs BBIIIOJHEHUIO ONepaluii HajJ BEKTOpamMH B
reoMeTpuueckoil (Gopme. Yuampecs AONOJIHSIIOT 3HAHUS O TPEYroJbHHMKAX CBEICHHSMHM, O METOAAX BBIYMCICHUS DIIEMEHTOB IPOU3BOJIBHBIX
TpEeYrojbHUKaX, OCHOBAaHHBIX Ha TEOpPEMax CHHYCOB M KOCHHYCOB. J[al0OTCSl CHCTEMaTU3UPOBAHHbIE CBEIACHHS O MPAaBWIbHBIX MHOTOYIOJbHUKAX, 00
OKPY>KHOCTH, BITMCAHHOM B MPaBMWIIbHBI MHOTOYTOJBHHUK M onucaHHOi. Ocoboe MecTo 3aHMMAaeT pelIeHue 3a1a4 Ha npuMeneHue ¢Gopmyn. Jarores
NepBbIC 3HAHUA O JIBUKEHUU, MIOBOPOTE U MapajljiesibHoM mnepeHoce. Cepbe3Hoe BHUMaHHE yaemnsieTcss GOpMUPOBAHUIO YMEHUN pacCyXIaTh, JeJaTh
MPOCTHIE JO0Ka3aTeNIbCTBA, JaBaTh OOOCHOBAHUS BBHIMOIHAEMBIX NeiicTBUi. [lapanienbHo 3aKiIaAbIBaIOTCS OCHOBBI JUIS M3Y4YEHUS CHCTEMATHYECKHX
KYPCOB CTEPEOMETPUH, PUIUKH, XUMHH U APYTUX CMEKHBIX TPEIMETOB.

Kypc xapakrepusyercst palilmoOHaIbHbBIM COYETAaHUEM JIOTUYECKOM CTPOTOCTH M F€OMETPUUYECKON HATJISIHOCTH. Y BEIIMYUBACTCS TEOPETUUYECKAS
3HAYUMOCTb M3Y4aeMOI'0 MaTepuaa, pacUIMpSAIOTCS BHYTPEHHUE JIOTMUECKHUE CBSI3M Kypca, MOBBIIIACTCA POJib JIEAYKIIMH, CTEeHb a0CTPAKTHOCTH
M3y4aeMoro Marepuana. Ydamuecs OBIaJeBalOT IPUEMaMi aHAIMTUKO-CUHTETUYECKOM AESITEIBHOCTH IIPU JOKA3aTeNIbCTBE TEOPEM U PELICHHUM 3a1ad.
CucremaTueckoe HU3JIOKEHHUE Kypca MO3BOJISET MPOJOIDKUTH paboTy mo (GopMHUPOBAHUIO MPEACTABICHUIN ydYalIUXCsS O CTPOSHUU MaTeMaTUYECKOU
TEOpHUH, OOCCIEYMBACT PA3BUTHE JOTHYECKOTO MBIIUICHUS IMKOJBHUKOB. M3i0)keHne marepualia XapakTEepU3yeTCsl MOCTOSHHBIM OOpaiieHueM K
HArJIsTHOCTH, UCIOJIb30BAaHUEM DPHUCYHKOB W dYepTexel Ha BceX dTamax OOy4YeHHs] M Pa3BUTHEM TE€OMETPUYECKOM HHTYHIIMH Ha 3TOH OCHOBE.
[lenenamnpaBieHHoe OOpallieHUE K IpUMepaM U3 MPAKTUKHU Pa3BUBAECT YMEHUSI YUALIUXCS BBIWICHSATh TeoMeTprudeckue GPakThl, (GOPMBI, U OTHOIICHHUS.

OOpa3oBarenbHble U BOCHUTATEIbHbIE 3a7jaul OOy4EHUSI T€OMETPUHU JIOJKHBI PEIIaThCsl KOMIUIEKCHO C YYETOM BO3PACTHBIX OCOOEHHOCTEH
o0yyaromuxcs, crneuupruKd reoOMeTpUu Kak yueOHOro INpenMeTa, OIpelelsiouiero e€ poib U MECTO B OOILIeil cucTeMe IIKOJIBHOTO OOydeHHs U
BocnuTanus. [Ipy mmaHupoBaHUM ypOKOB CIIEYyET UMETh B BUY, YTO TEOPETHYECKUI MaTepHall OCO3HAETCS M yCBAaUBACTCS NPEUMYLIECCTBEHHO B
nporiecce peueHus 3a1ad. Opranu3sys pemeHue 3a1ad, 1eaecoo0pa3Ho MUpe UCI0Ib30BaTh T GEpeHIIMPOBAHHBIN MOAX0/] K yyauMcs. BaxxHbIM
YCIIOBHEM IPaBUIIBHON OpraHU3aluy yueOHO-BOCIIUTATEIBHOTO MpoLecca SBIISETCS BHIOOP YUHUTENEM palllOHAIIbHON CUCTEMBI METO/IOB U IPUEMOB
o0y4yeHHs, cOaJaHCUPOBAHHOE COYETAHWE TPAJUIMOHHBIX W HOBBIX METOJOB OOYYEHHUs, ONTUMH3UPOBAHHOE NPUMEHEHUE OOBSICHUTENIBHO-
WUTIOCTPUPOBAHHBIX M 3BPUCTHYECKMX METOJOB, MCIOJIb30BaHHE TexHuuyeckux cpeacts, MKT -komnonenra. YueOHbIN mporecc HEOOXOAUMO
OpPHEHTUPOBATh HAa PAallMOHAJIBHOE COYETAHHE YCTHBIX M NMHCbMEHHBIX BHMJIOB pabOTHI, KaK MpPHU HM3YUYEHUHM TEOPUH, TaK U MpPU PELICHUH 3aj]ady.
BHumanue yuurtens J0MKHO ObITh HANPaBIEHO HA Pa3BUTHE peud ydaliuxcsi, GOpMUPOBAHNUE Y HUX HABBIKOB YMCTBEHHOIO TpyJia — IJIAHUPOBAHUE
cBOeH paboThl, MOMCK PAllMOHAIBHBIX MyTel €€ BBIMOIHEHUS, KPUTHUYECKYIO OLIEHKY PEe3yJIbTaToB.

OcHoBHBIE )N Kypca:
-OBJIaJICHHE CUCTEMON MaTeMaTHUECKUX 3HAHUI U yMEHU, HEOOXOAUMBIX B MPAKTHUUYECKON AEATEIbHOCTH, IPOJOHKEHUS 00pa30BaHus;
-npuoOpeTeHNE ONbITA INIAHUPOBAHUS U OCYILIECTBICHUS aJITOPUTMUUYECKON 1€ TENbHOCTH;
-OCBOCHHUE HAaBBIKOB U YMEHUI MTPOBEACHNUS J10KA3aTENILCTB, 000CHOBAHMs BbIOOpa peIlIeHHI;
-npuoOpeTeHne YMEHUI ICHOTO U TOYHOTO M3JI0KEHHSI MBICIIEH;
-pa3BUTh MPOCTPAHCTBEHHBIE IPEICTABICHHUS U YMEHHSI, TOMOYb OCBOMTH OCHOBHBIE (DAKTHI U METOIbI INIAHUMETPUH;
-HAYYUTh MTOJIb30BAThCS FEOMETPUUECKHUM SI3BIKOM JUISI OITUCAHMS PEIMETOB.

B ocHOBY Kypca reomeTpun a5t 9 Kiracca 1MoJjoKeHbl TaKUe MPUHIIANBI KaK:



e IlenocTHOCTh M HEMPEPBIBHOCTH, O3HAYAIONIWE, YTO JAaHHAS CTYNCHb SIBISICTCS BA)KHBIM 3BCHOM €IUHOW OOIICIIKOJBHON MOATOTOBKH TIO
MaTeMaTHKe.

e Hay4yHOCTh B COYETaHWU C JOCTYIHOCTBHIO, CTPOTOCTh M CHCTEMATHYHOCTh HM3JIOKCHUS (BKJIIOYEHUE B coJepkaHue (DyHIaMEHTaIbHBIX
MOJIOKCHHUI COBPEMEHHOM HAYKH C YY€TOM BO3PACTHBIX OCOOCHHOCTEH 00y9YaeMbIX).

e [IpakTHKO-OpPHEHTHPOBAHHBIN MTOIXO0]], 00ECIICUNBAIONINI OTOOP COJIEPKAHMS, HAIPABICHHOTO HA PEIICHUE POCTEHIIINX MPAKTHYECKUX 3a/1a4
TUTAHUPOBAHHUS IESITEIIbHOCTH, TIOUCKA HY)KHOH HMH(OpPMAIIHH.

e [Ipunnun pa3BuBariero ooy4deHus (00yueHue OPUEHTUPOBAHO HE TOJIBKO HA MOJIYYCHHUE HOBBIX 3HAHUH, HO M AaKTUBHU3AIMIO MBICITUTEIBHBIX
mporeccoB, (POPMUPOBAHKUE M PA3BUTUE Y MIKOJBHUKOB OOOOMICHHBIX CHOCOOOB NEATEIHHOCTH, (DOPMHUPOBAHKME HABBIKOB CAMOCTOSITEIBHON
paboThI).

3agaum o0yueHus:
- YUUTH yqanmxcs[ BBITIOJIHATH I[Gf/iCTBPI?[ Haxg BCKTOpaMI/I KakK HaHpaBJICHHI)IMI/I 0Tp€3KaMI/I;
-TI03HAKOMHUTH C UCITOJIH30BAaHUEM BEKTOPOB U METOa KOOPAUHAT MPH PEIICHUH T€OMETPUYCCKUX 3a71a4;
- pa3BI/ITI) YMCHI/IG yqamnxcsl HpI/IMeHﬂTI) TpI/II“OHOMeTpI/I‘-IeCKI/If/'I aHHapaT HpI/I peHIGHI/II/I I‘eOMeTpI/I‘-IeCKI/IX 3aaa4,
- pacIIMpUTh 3HAHUS YYAIIUXCs O MHOTOYTOJIbHUKAX;
- paCCMOTpeTB IIOHATHUA OJINHBI OKPY)KHOCTI/I U 1Jromaagun prra JUIA UX BBIYMCIICHUA,
-MI03HAKOMHUTH YUYAIIUXCS C TOHSATUEM JIBHKEHHUS M €70 CBOMCTBAMH Ha IJIOCKOCTU: CUMMETPUSIMHU, TapauIeIbHBIM [IEPEHOCOM, TTIOBOPOTOM,;
- BBIJICJIUTH OCHOBHBIE METO/IbI JI0KA3aTENbCTB, C 1EJIbI0 000CHOBaHUS (ONPOBEP)KEHNS) YTBEPKICHUN U 111 pellIeHHUs psAJla TeOMETPUUECKHX 3a/1aY;
- YYUTh IPOBOJUTH PACCYXICHUS, UCIIOJIb3Ys] MAaTEMAaTUUECKUH A3BIK, CChLIAsICh HA COOTBETCTBYIOIINE TEOMETPUUYECKHUE YTBEPKACHUS;
- UCTIOJIb30BaTh AIreOpandecKuil anmapar JJjisl peleHruss TeOMETPUUECKUX 3a/1a4;
- 1aTh HayaJbHOE MPEJCTaBICHUE O TeJIaX U MOBEPXHOCTSX B IPOCTPAHCTBE.

KonTtponsHbie paboThl HalTpaBIeHBI Ha TPOBEPKY YPOBHS 0a30BO MOATOTOBKH yUalIuXcs, a Takxke Ha auddepeHInpoBaHHYIO TIPOBEPKY BIIaICHUS
(opManbHO-0NIEPaTUBHBIM MaTeMaTHUECKUM aIllapaToM, CIIOCOOHOCTh K MHTErpallii 3HAaHUH TI0 OCHOBHBIM T€MaM Kypca.
[TpomMexyTOUHBIII KOHTPOJIHh 3HAHUH OCYIIECTBIISIETCS C TOMOIIBIO IMPOBEPOYHBIX CAMOCTOSITEIBHBIX pPAa0OT, AJIEKTPOHHOTO TECTUPOBAHHMA,
MPAKTUYECKUX padoT.
OcHoOBHbIE pa3BHBAIOIIHE U BOCIIUTATEIbHbIE LEJH

PasBurne:

J SICHOCTH ¥ TOYHOCTH MBICITH, KPUTHYHOCTH MBIIUICHUS, HHTYUIUH, JIOTHIECKOTO
MBILUIEHUS, SJIEMEHTOB AJITOPUTMUYECKOM KYJIbTYphl, IPOCTPAHCTBEHHBIX MPE/ICTABICHUH,
CIIOCOOHOCTH K IIPEOJOICHUIO TPYAHOCTEH;

MareMaTuyeckon peuy;
o CencopHoii cepsl; 1BUraTeIbHON MOTOPHKH;



° Baumanms u mamsTu;

° HaBbikoB cam0 U B3aHMOITPOBEPKHU.

@opMupoBaHHUe TIPEICTABICHUN 00 UACSIX U METOAAX MATEMATHKHU KaK YHHUBEPCAIBHOTO S3bIKa
HayK{ U TEXHUKH, CPEACTBA MOJICTTUPOBAHUS SIBICHUN U TTPOIIECCOB.

Bocnuranmne:
° KynabTypbl IMYHOCTH, OTHOIIICHHUSI K MAaTEMAaTHKE KaK K YaCTH OOIICYEIOBEYSCKON KYIbTYPHI,
MOHUMaHNE 3HAYMMOCTH MAaTEMATUKH VIl HAYYHO-TEXHUYECKOTO IIPorpecca;
° BoneBbIx KauecTB;
o KoMMmyHHKabeTbHOCTH;
° OTBETCTBEHHOCTH.

TpeGoBaHus K yPOBHIO NOATOTOBKH YYAIIMXCSH:

Ha ocnoBanuu tpeboBanuii ['ocygapcTBeHHOro 00pa30oBaTeIbHOIO CTAaHIApTa B COEPKAHUY MTPEIIONIATaeTCsl Peai30BaTh aKTyalbHbIE B
HACTOAIEE BpeMs KOMIIETEHTHOCTHBIN, IMYHOCTHO OPUEHTUPOBAHHBIH, JESTEIbHOCTHBIN MOAX0/bI, KOTOPbIE ONPEICISIIOT 3aAa4i 00yYeHUsI:

e [IpofoKUTh OBJIAJICHUE CUCTEMOW T'€OMETPHUYSCKUX 3HAHWN M YMEHHA, HEOOXOIUMBIX JUIS MPUMEHEHUS B MPAKTHYECKOW JIEATEIBHOCTH,
M3Y4YEHUsI CMEXKHBIX TUCIUILIINH, TPOJOJIKEHUsI 00pa30BaHMs.

e [IpoJOmKUTh HMHTEIEKTYalbHOE pa3BUTHE, (POpMUpPOBaHHE KauyecTB JUYHOCTH, HEOOXOIMMBIX YEJIOBEKY JUI IOJHOLIEHHOW XHU3HHU B
COBPEMEHHOM OOIIECTBE; SCHOCTH M TOYHOCTH MBICIAH, KPUTHUYHOCTH MBIIIJICHUS, WHTYUIMH, JIOTMYECKOIO MBILIUICHHS, 3JEMEHTOB
QITOPUTMHUYECKON KYJIBTYPBbI, IPOCTPAHCTBEHHBIX MPEICTABICHHM, CIOCOOHOCTH K PEOA0IEHUIO TPYTHOCTEM;

o dopmupoBaHHUe MpeACTaBIEHUN 00 MAEIX U METOAaX MaTEeMAaTHKU KaK YHHUBEPCAIbHOTO S3bIKa HAYKH U TEXHUKH, CPEJICTBA MOJEITHPOBAHUS
SIBJIEHUM U IPOLIECCOB;

e Bocnuranue KYJBbTYPBI TUYHOCTH, OTHOMICHUC K TCOMETPUHN KaK K 4aCTHU 06Hle'—ICJ'IOBeLICCKOI\/JI KYJIbTYpPbl, HOHUMAaHUC 3HAYUMOCTHU I'COMETPUHN
TSl HAYYHO-TEXHUYECKOTO Mporpecca.
B xoze npenonaBanusi reoMeTpun B 9 kiacce, paboThl HaJl GOPMUPOBAHUEM y yUAIIUXCS MEPEYUCICHHBIX B MPOrpaMMe 3HAHWUN M YMEHHH CleayeT

oOpaliaTe BHUMaHUE Ha TO, YTOObI OHU OBJA/I€BAJIM YMEHUSMHU 00IIey4eOHOro XapakTepa, pa3sHo0Opa3HbIMU CIIOcO0aMu AESITEIbHOCTH, IPUOOpeTanu
OIIBIT:

¢ [IJIAaHUPOBAHUA U OCYHICCTBIICHUS aHFOpHTMquCKOﬁ ACATCIIbHOCTH, BBIIIOJIHCHUA 3aIaHHBIX 1 KOHCTPYUPOBAHHA HOBBIX aJITOPUTMOB;
¢ OBJIaACBAJIM TpUEMaMU aHAJIUTUKO-CUHTETUYCCKON AEATEIbHOCTH IIpH A0KAa3aTCIbCTBEC TCOPHUU U PCIICHUUN 3a/1a4;



L[eJICHANIPaBJICHHO O0palllaIiCh K MpUMEpaM U3 MPAKTUKH, YTO Pa3BUBAET YMEHHUS y4YallUXCs BBHIWIEHSTHh reoMeTpuueckue (HakTol, GOpMBI U
OTHOIICHHS B MPEAMETaX M SBJICHUSAX ACHCTBUTEIHLHOCTH, UCIIONB30BAIN S3bIK TEOMETPUH Ui MX ONMHCAHUs, IPUOOPETAN OMBIT UCCIIEI0Ba-
TEJIbCKOM NEATETLHOCTH, Pa3BUTHUS HJICH, TPOBEACHHUS IKCIIEPUMEHTOB, 0000IIEHUS, TOCTAHOBKH U ()OPMYIIMPOBAHUS HOBBIX 33/1a4;

SICHOTO, TOYHOI'O, T'PAMOTHOTO H3JIOKEHUS CBOMX MbICIEH B YCTHOM M NHCBMEHHOM pe4M; MPOBEIACHUS JOKA3aTENbHBIX PaCCyKICHUH,
apryMEHTaluH, BEIIBKCHHS THIIOTE3 U UX 000CHOBAHMS; MOMCKA, CHCTEMAaTH3alliH, aHAIN3a U KITacCU(PHUKAIIMHA WH(POPMALIUY, UCTIOIb30BaHUS
pa3HoOOpa3HbIX HH(POPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYas Y4eOHYI0 U CHpPAaBOYHYIO JHMTEpaTypy, COBpPEMEHHble HH(GOPMAIMOHHbBIE
TEXHOJIOTHH.

B pesynomame uzyuenus 0anno20 Kypca ooyuaouuecs 00a)4cHbl yMemov/3HAMby:

3HaTh OMNpeNeNeHUs] BEKTOpa M PaBHBIX BEKTOPOB; M300pakaTh M 00O3HAYATH BEKTOPHI, OTKJIAIBIBATh OT JAHHOW TOYKH BEKTOP, PABHBIN

JAaHHOMY; YMETh pellaTh 3a/1a4u.

YMeTh 0OBSACHHUTH, KaK ONpEeNesieTcss cyMMa JIByX U 0ojee BEKTOPOB; 3HATh 3aKOHBI CJIOXEHUS BEKTOPOB, ONpPEJENIEHHE Pa3HOCTH IBYX

BEKTOPOB; 3HAaTbh, KAKOH BEKTOP HAa3bIBAETCs IPOTUBOMOIOKHBIM JaHHOMY; YMETh CTPOUTh CYMMY JBYX M 00Jiee JaHHBIX BEKTOPOB, MOJIb3YSICh

IIpaBUJIaMU TPEYToJIbHUKA, NTapajuiesiorpaMmMa, MHOTOYTOJIbHUKA, CTPOUTh PA3HOCTh JIBYX JaHHBIX BEKTOPOB; YMETh pellaTh 3a/1a4u.

3HaTh, KaKOIl BEKTOP Ha3bIBACTCS MPOU3BEICHUEM BEKTOPA Ha YKMCIIO; YMETh (JOPMYJIMPOBAaTh CBOWCTBA YMHOKEHHS BEKTOpa Ha YUCIIO; 3HATh,

KaKol OTpe30K Ha3bIBaeTCs CpeAHEN JIMHUEH Tpameuuu; yMeTb (OpMyJIMpOBaTh M JI0Ka3blBaTh TEOPEMY O CPEAHEN JIMHUU Tpamneluu; yMeTh

pemarh 3aauH.

3HaTh (OPMYIHUPOBKH U JIOKA3aTENbCTBA JIEMMbl O KOJUIMHEAPHBIX BEKTOPAaX M TEOPEMBI O PA3JIOKEHUH BEKTOPA IO JBYM HEKOJUIMHEAPHBIM

BEKTOPaM, IPaBUJIa AEUCTBUM HaJl BEKTOPAMH C 3alaHHBIMHM KOOPJIMHATaAMH; YMETh PEIIaTh 3a1a4H.

3HaTh U YMEThb BBIBOJAUTH (DOPMYINIBI KOOPAMHAT BEKTOpa 4Yepe3 KOOPAMHATHI €ro KOHIA M Hayana, KOOpAMHAT CEepelMHBbl OTpe3Ka, JJIUHBI

BEKTOPA U PACCTOSIHUS MEXKIY ABYMs TOUKAMH; YMETh pelIaTh 3a1a4u.

3HATh U YMETh BBIBOJUTDH YPABHEHUS OKPYKHOCTH M MPSAMOM; YMETh CTPOUTH OKPYXHOCTHU U NPSIMBIE, 3aJaHHBIE YPABHEHUSIMH; YMETh PEILIATh

3aauu.

3HaTh, KaK BBOJATCS CUHYC, KOCUHYC M TaHreHc yrios oT 0° no 180° yMmeTs AoKa3plBaTh OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO; 3HATH

(bopMyIIbI ISl BBIYMCIIEHUS! KOOPAUHAT TOYKH; YMETh pellaTh 3aauu.

3HaTh U yMETh JOKa3bIBaTh TEOPEMY O IUIOIIAN TPEYTrOJbHUKA, TEOPEMBI CHHYCOB M KOCUHYCOB; YMETh pellaTh 3a/1a4u.

YMeTp OOBSICHUTHb, 4YTO TaKO€ Yrojl MEXIy BEKTOpaMM; 3HaTh OINPEICIIEHUE CKAISIPHOTO IPOU3BEACHUS BEKTOPOB, YCIOBUE

NEePIEeHIUKYIIPHOCTH HEHYJIEBBIX BEKTOPOB, BBIPAXKEHNE CKAJISIPHOTO IPOM3BE/IEHUSI B KOOPAMHATAX U €r0 CBOIMCTBA; YMETh pellaTh 3a/1a4u.

3HaTh olpeJieieHue MPAaBUIBHOTO MHOTOYTOJIBHHKA; 3HaTh U YMETh JOKa3bIBaTh T€OPEMBbl 00 OKPY)KHOCTH, ONMUCAHHON OKOJIO NpPaBHJILHOTO

MHOT'OYTOJIbHUKA, U OKPYXXHOCTH, BIIMCAHHOHN B NMPaBUJIbHBIA MHOTOYTOJIBHUK; 3HATh ()OPMYIIBI JIJIsl BBIYUCIICHUS YIJIA, MJIOUIAd U CTOPOHBI

MPABUJIBHOTO MHOTOYTOJIbHMKA U pajinyca BIIMCAHHOMN B HETO OKPYXHOCTHU; YMETh WX BBIBECTU U MPUMEHSTH MPU PELICHUH 3a/1a4.

3HaTh GOPMYIIBI JUIMHBI OKPY>KHOCTH M JTyT'H OKPY>KHOCTH, TUTIOLIA/IN KPYTa U KPYrOBOI'O CEKTOPA; yMETh MPUMEHSTh UX MIPU PELICHUH 3a/1a4.

YMeTb 00BSICHUTB, UTO TaKOE O0TOOpakeHUE TUIOCKOCTH Ha ce0sl; 3HAaTh OINpe/esIeHUe ABM)KEHUS TUIOCKOCTH; YMETh JI0Ka3bIBaTh, YTO OCEBas U
6



HEHTpaJIbHasi CHMMETPUH SIBJISIFOTCS JBMKCHHUSIMHU U YTO MPHU JBUKEHUH OTPE30K OTOOpa)KaeTcsl Ha OTPE30K, a TPEYTOJIbHUK — Ha PaBHBIN eMy
TPEYTrOJIbHUK; YMETh PEIaTh 3aauu.

e VYMeTb OOBSICHHTH, YTO TaKO€ IMapajlyIeNIbHbI MepeHOC M TMOBOPOT; MO0Ka3blBaTh, YTO NapalieJbHBIA MEPEeHOC U IMOBOPOT SBISIOTCA
JIBUKEHHUSIMH IJIOCKOCTH; YMETh PellaTh 3aauu.

e lImerh mpeacTaBIeHUs O MPOCTEUIITNX MHOTOTPAHHUKAX, TEIaX U MOBEPXHOCTSIX B IMPOCTPAHCTBE; 3HATH (DOPMYIIBI JIsl BEIYUCICHUS TUIOIIA S
MOBEpXHOCTEN U 0OBEMOB TEJl.

dopmupoBanue YY/I:
PeryasituBubie YY/I:

— onpedenamy 1eNb ACITEIbHOCTH Ha YPOKE C IOMOILBIO YUUTENS U CAMOCTOSATEINBHO;
— YYHUTHCS COBMECTHO C YUUTENIeM OOHAPYKUBATh U (hopMyIuposams yuebHyo npooiemy,
— YUYUTBCS NIAHUPO8ams YUeOHYIO IEATEIbHOCTb Ha YPOKE;
— 8bICKA3bI6AMb CBOIO BEPCHIO, MBITAThCS MpeyIaraTh crocol e€ MpoBepKH (Ha OCHOBE NMPOyKTUBHBIX 3aaHUN B yUeOHHKE);
— paboTas 10 NPeAIOKEHHOMY TUIAHY, UCHOIb308aMb HEOOXOIMMBIE CpecTBa (yueOHUK, KOMITBIOTEP U HHCTPYMEHTHI);
— onpedensimyb YCIIEIIHOCTH BBITIOJHEHUS CBOETO 3a/IaHMs B TUAJIOTE C YUUTEIIEM.
CpenctBoM (OPMHUPOBAHUS PETYIISTUBHBIX JACHCTBHMA CITY>KaT TEXHOJIOTHS IPOOJIEMHOTO THAJIOTa Ha dTalle H3y4eHUs HOBOTO MaTepuana u
TEXHOJIOTUS OLICHUBAHUS 00pa30BaTEIbHbBIX JOCTHKEHUH (Y4eOHBIX YCIIEXOB).

ITo3naBartenbHbIe YY/I:
— OPHUEHTHPOBATHLCS B CBOEH CHUCTEME 3HAHWI: noHuMams, 4TO HYXHA JONOJHUTEIbHA HHPOpMaLus (3HaHUA) 11 pelieHus yueOHoll 3a1aun B
OJIUH I1IarT;
— Oenamby NIPeABAPUTENbHBIN 0mbop UCTOYHUKOB UH(OpMaLIUY Ui pellieHus: yueOHOH 3aauu;
— J00BIBaTh HOBBIC 3HAHUS: HAX0OUMb HEOOX0AUMYIO HH(OPMAIIHIO, KaK B yUeOHUKE, TaK U B TIPEVIOKEHHBIX YUUTEIIEM CIIOBAPSIX, CIIPABOYHUKAX
U HHTEPHET-pecypcax;
— J00BIBaTh HOBBIE 3HAHUSL: U361eKamsb UH(HOpMAIHIO, TPEICTABICHHYIO B pa3HbIX popMax (TEKCT, TabaMIa, cXxema, WIIIICTpalus U JIp.);
nepepadaThIBaTh MOJIYYCHHYIO HHGOPMAITUIO. HAOA00amb U 0elamb CaMOCTOSATEIbHBIE 8b1600bl. CpeAcTBOM (POPMUPOBAHUS MTO3HABATEIHHBIX
NeMCcTBUI CITYyKUT yuyeOHBIM MaTepral U 3a/laHus yueOHHKa, 00ecTIedMBalOIIUe MTEPBYIO JIMHUIO PA3BUTHUS - YMEHHUE OOBSICHATH MUP.

KommyHnukarusubie YY/:



— JIOHOCHUTb CBOIO MO3UIHIO JI0 JPYTUX: 0POpMIAms CBOIO MBICIIb B YCTHOW U MMCbMEHHOM pedH (Ha ypOBHE NMPEATIOAKEHNS WK HEOOJIBIIOr0
TEKCTa);
CIIyIIATh ¢ IOHUMATh peub Opyeux;
BBIPA3UTEIILHO YUmams U nepeckazvléamsy TEKCT;
— ecmynams B Oecelly Ha YPOKE U B KU3HU;
COBMECTHO 002068apu6amucs O MpaBuiax OOIIEHUS U ITOBEIEHH B LIKOJIE U CIIEA0BATh UM;
YUUTBCSI 66INOIHAMb PA3IIUYHBIC POJIM B IpyIIe (JUAEPA, UCIIOJHUTENS, KPUTHKA).

CpenctBoM (popMHPOBaHNS KOMMYHUKATUBHBIX AEHCTBUM CIIy>KaT TEXHOJIOIHs IPOOJIEMHOI0 Auanora (mooyxJaroliuii 1 MoABOAALINM JUajor),

TEXHOJIOTUS POYKTUBHOTO YTEHUS M OpPraHU3anus pabOoThl B MaJIbIX TPYIINAX.

Hcnonb3yemble TEXHOJIOTHN, METObI M (POPMBI padOTHI.
[Ipu peann3anuu JaHHOW ITPOTrPaMMBbI UCIIOJIB3YIOTCS 3JIEMEHTHI CIEIYIOINX TEXHOJIOTUI:
1. 310poBBECOEpEKEHNUS;
2. MeJjaroruku COTpyAHUYECTBA;
3. mpo06sIeMHOT0 00y4YEeHHUS;

4. mosTamHOTo (POPMUPOBAHMS YMCTBEHHBIX JICHCTBUN;

5. pa3BUTHS UCCIIEN0BATENBCKUX HABBIKOB;

6. UHIMBUIYAIbHO-TUYHOCTHOTO O0yUYEHUS;

7. pa3BUTHUS TBOPUECKUX CIIOCOOHOCTEH;
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. ¢ dEepeHIIUPOBAHHOTO TIOIX0/Ia B 00YICHHH;
. UKT;
. UTPOBBIX;

Mertobl 00yueHus:

l. Knaccudukanus no nCTOYHUKY 3HAHUI:
=  (CnoBecHbIE
= Harnsgaeie
= JIpakTnueckue
. Knaccudukanms mo xapaxrepy YII1]
*  OOBSACHUTENBHO-UILTIOCTPATUBHBIN
= JIpoGiemMHOE U3JI0KEHUE 3HAHUM
*  YacTUYHO-TIOUCKOBBIN (3BPUCTHUECKUN )
= HccrnenoBaTenbCKui
®  PenpoayKTUBHBIN



I1. Knaccudukanmst mo goruke
®*  HMHIyKTUBHBIN
= JlenyKTHUBHBII
=  AHanoruu
JI1st IpoAYKTUBHOM paOOTHI 110 JAHHOW MPOTpaMMe CIIeIYET COUueTaTh MHOT000pa3ue METOI0B 00YUIEHUSI.
®opMbI padOTHI

K HanbGonee npuemneMbiM GpopmMam OpraHu3alnuy y4eOHbIX 3aHATHH 110 MAaTEMaTUKE MOXKHO OTHECTH:
Ypoxk-nekius. [Ipeanonaralorcss COBMECTHBIE YCHIIHSI YIUTEIS M YICHUKOB ISl pElIeHUs 001ei mpoOaeMHON To3HABATEILHOM 3a/1a4H.

VYpoxk-nipaktukyM. Ha ypoxke ydammecs: paboTaroT HaJ| pa3TMYHBIMU 3aIJaHUSIMH B 3aBUCUMOCTH OT CBOEH MOJIrOTOBJICHHOCTU. Buibl pabot moryT
OBITh CAMBIMHU Pa3HBIMU: TUCBMEHHBIC HCCIICIOBAHNUS, PEIICHUE PA3IMYHbIX 3aja4, IPAKTHYECKOE MPUMEHEHNE PAa3IMYHBIX METOAOB PEIICHHUS 3a1a4.
KomOnHUpOBaHHEIN YpOK MpEAIoaraeT BHIIOTHEHNE paOOT U 3aJJaHUl Pa3HOTO BHJA.

Ypok—wurpa. Ha ocHOBe UTPOBOI IEATEIFHOCTH YJalIHecs IO3HAIOT HOBOE, 3aKPEIUIIOT U3YYEeHHOE, OTPabaThIBAIOT pa3IMUHbIC yueOHbIC HABBIKH.
VYpoxk pemienus 3a7a4. BeipabaTsiBalOTCs y ydalnuxcst yMEHUS U HaBBIKHM PELICHUS 3a/1a4 Ha yPOBHE 00s13aTEIbHOM U BO3MOXKHOMW MOATOTOBKE.

ypOK-TeCT.TeCTI/IpOBaHI/IC IMPOBOAUTCA C HCJIbIO JUAHOCTHKH HpO6€J’IOB 3HaHHfI, KOHTPOJI YPOBHA O6y‘~IeHHOCTI/I ydamuxcs, TPCHUPOBKU TCXHUKE
TECTUPOBAHUA.

VYpok - camocTosiTenbHas padoTa. IlpeanararoTcst pa3Hble BUAbI CAMOCTOATENbHBIX PA0OT.
VYpok - KoHTpoJbHast pabota. KoHTpob 3HaHMI 10 MpOiieHHON Teme
®opMbI IPOMEKYTOYHON U HTOTOBOM aTTECTALIUM:

OcBoeHne 00pa3oBaTENbHBIX IPOTPAMM OCHOBHOTO OOIIET0 00pa3oBaHus 3aBepIIaeTcs 00s3aTeIbHON UTOTOBOM aTTeCTalMel BHITYCKHUKOB.
FOCy,HapCTBeHHaSI UTOTOBas aTrTeCTralus BBIHyCKHI/IKOB IITKOJIBI OCYH_[eCTBJ'ISIeTCSI B COOTBETCTBHU C HOJ’IO)KGHI/ICM (0] FOCYJIapCTBeHHOﬁ
(UTOTOBOI) aTTeCTAllMU BBIMTYCKHUKOB OOIIEOOpa30BaTENbHBIX YUPEKIACHUH, YTBEPKIEHHBIM MUHHCTEPCTBOM 00Opa3oBaHus W Hayku Poccuiickoit
denepanuu.
Bunst u hopMbI KOHTPOIIS: IEPEBOIHAS ATTECTAIMS, IPOMEKYTOUHBIN, PEAYIIPEIUTEIbHBIA KOHTPOIIb, KOHTPOJIBHBIE pAOOTHI.
[IpomexyTouHas aTTecTanus MPOBOJUTCS B pOpME TECTOB, KOHTPOJBHBIX, CAMOCTOSATEIbHBIX PadOT.
Ha ocHoBaHuM pe3ynbTaToB MPOMEXKYTOUHON aTTECTALMK BBICTABISIOTCS UTOTOBBIE OLIEHKH.



KoHTposib Hajg npeIMeTHBIMU KOMIIETEHLIUAMHU yYaIIUuXCs OCYIIECTBIISETCS Yepes:
1. ycTHbIe pabOTHI:YCTHBII CYET, OTBETHI Ha BOIPOCHI,3aUETHI 110 TEOPUH.
2. TUCbMEHHbIE pa0OThI: MATEMAaTUUYECKHE TUKTAHTHI, TOMAITHUE paOdOThl (MHANBUAYaAJIbHEIE,
TBOPYECKHUE), CAMOCTOSTEIbHBIE pa0OTHI (0OydaroIIre, MPOBEPOYHBIE), KOHTPOIbHBIE PA0OTHI
(Tekyuue, UTOTOBBIE),3a4ETHI IO MTPAKTHUKE.

KpuTtepun n HOpMbI OlleHKH 3HAHUI, YMEHUI 1 HABBIKOB 00Y4YaK0IIHXCS
10 reoMeTpPHH.

1. Ol{eHKd RUCOMEHHbBIX Koump0ﬂbnblxpa60m 06ylmmmuxc;1 no ceomempuu:
OtBeT OLICHHUBACTCA OTMETKOM ((5», CCIIn:

e paboTa BBIOIHEHA MOTHOCTHIO;
® B JIOTMYCCKUX PACCYKIACHUAX U 060CHOBaHI/II/I peliCHud HET HpO6€JIOB u OHII/I6OK;
¢ B PCIICHHU HCT MATCMATHYCCKUX omOoK (BOBMO)KHa OIHa HCTOYHOCTb, OIMCKA, KOTOpasd HC ABJIACTCA CJICACTBUEM HC3HAHUA WA
HETIOHMMaHUs Y4eOHOr0 MaTepuaa).
OtmeTKa «4» CTaBUTCS B CIEAYIONMIUX CIydasK:

e paboTa BBHIMOJHEHA MOJHOCTHIO, HO 0OOCHOBaHMS IArOB PEIICHHs HEOCTATOYHBI (€CIM yMEHHE OOOCHOBBIBATh PACCYXKJIEHUS HE SBISUIOCH
CreUaNIbHBIM 00BEKTOM IPOBEPKH);
e JIOMYIIEHHI OJIHA OLIMOKA WM €CTh JIBa — TPU HE0UETA B BbIKJIA/IKaX, pPUCYHKaX, UepTekax Win rpadukax (€ciy 3T BUIbl pabOT HE SIBISUTUCH
CHeIHaIbHBIM 00bEKTOM IIPOBEPKN).
OTMeTKa «3» CTaBUTCS, €CIIU:

e JlomylieHO OoJyiee OJHON OIIMOKHM MM Oosiee ABYX — TPEX HEAOYETOB B BBIKJIAJKAX, 4epTekaxX WM rpadukax, Ho oOydaromuiicss o0Onagaer
00s13aTeTbHBIMY YMEHUSIMU 110 TIPOBEPSIEMOM TEME.
OTMeTKa «2» CTaBUTCS, €CIIU:

® JIONYIIEHBI CYIIECTBEHHBIC OIMMOKH, MOKA3aBIIKNE, YTO OOy4arolmuiics He o0JjagaeT 00s3aTeIbHBIMH YMEHUSIMHU 10 JAaHHOW TeMe B TOJHOM
Mepe.
Otmetka «1» cTaBUTCS, €CIu:

e paboTa Mokasaja MOJHOE OTCYTCTBUE Y OOy4aromierocsi o0si3aTesbHBIX 3HAaHUW M YMEHUH MO MpPOBEpsieMOM TeMe WM 3HAYUTeNbHas 4acTh
paboThI BBITIOJTHEHA HE CAMOCTOSITENIBHO.
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Yuurenb MOKET ITOBBICHTD OTMCTKY 3a OpI/IFI/IHaJ'IBHblf/'I OTBET HAa BOIIPOC HUJIM OPUTHHAJIBHOC PCUHICHUEC 3aJa4Ul, KOTOPEIC CBUACTCIBCTBYIOT O
BBICOKOM MATEMATHYCCKOM pPa3BUTHU 06yqafomer0cs1; 3a pCUICHHUC 0oJiee CI0KHOM 3aJa4u UM OTBECT Ha 0oJiee CI0KHBIN BOIIPOC, NPCIJIOKCHHBIC
o6yqa10meMyc;1 JOITIOJIHUTCIIBHO ITOCJIC BBIIIOJHCHUS UM KaKux-1100 APpYrux Sa,Z[aHI/Iﬁ.

2. Ol{eHKd ycmHblX omeemos oﬁyuammuxc;l no ceomempuu:

OTBeT OLIEHUBAETCSI OTMETKOM «9», €Clu YUCHHK:

® TIOJTHO PACKPBUI COJIEpKAHUE MaTepHaja B 00bemMe, IPeayCMOTPEHHOM MTPOrpaMMOil U y4eOHUKOM;

® U3JIOXKWI MaTepHall TPAMOTHBIM SI3bIKOM, TOYHO HCIOJIb3yS MAaTEMAaTHUYECKYI0 TEPMHHOJOTHUIO M CHUMBOJIMKY, B OMPEIEICHHON JIOTHYECKOM
IIOCJIEI0BATEIBHOCTH;

® [PaBWJIBHO BBIMOJIHII PUCYHKH, YEPTEKH, TPaQUKU, COMMYTCTBYIOIIUE OTBETY;

e [IOKa3all yMEHHE WILIIOCTPUPOBATh TEOPHIO KOHKPETHBIMU MPUMEPAaMU, MPUMEHSTh €€ B HOBOW CHUTyallMM IPU BBIOJHEHUU MPAKTHYECKOTO
3a/laHus;

® [POJIEMOHCTPUPOBAJ 3HAHKME TEOPUU PAHEE U3YUCHHBIX COITYTCTBYIOIIUX TeM, COPMUPOBAHHOCTh U YCTOMYHBOCTh UCTIOIB3YEMBIX IPH OTBETE
YMEHUI U HABBIKOB;

e OTBEYAJ CAMOCTOSTEIHHO, 0€3 HAaBOSIIINX BOIIPOCOB YUUTEIIS,

® BO3MOXHBI OJJHA — JIB€ HETOUHOCTHU IMPH OCBEIIEHHE BTOPOCTENEHHBIX BOIMPOCOB MJIM B BBIKIAJKAX, KOTOPbIE YUYEHUK JIETKO MCIPABUII MOCIE
3aMEYaHHS YUUTEI.

OtBer OIICHUBACTCS OTMETKOM «4», €CJIN YOOBJICTBOPIACT B OCHOBHOM Tp€6OBaHI/I$IM Ha OLOCHKY «5 », HO TIPpHU 9TOM UMECT OJJUH M3 HECJOCTATKOB!:
e B H3JIOKCHUU OOMYIICHBI HeOOoIbIINe HpO6CJ’ILI, HC UCKA3UBIICC MATCMATUYCCKOC COJACPKaHNEC OTBECTA,
e JIOMMYHMICHBI OAWH — ABA HEAOYCTA IIPU OCBCIICHUN OCHOBHOI'O COACPIKAHUS OTBETA, UCIIPABJICHHBIC ITOCJIC 3aMCYAHUS YUUTCIIA,
e JIOIMMYHICHBI omroOKa uim oosee ABYX HEAOYCTOB IIPU OCBCUICHUH BTOPOCTCIICHHBIX BOIIPOCOB UJIK B BBIKJIAIKAX, JICTKO UCIIPABJICHHBIC ITOCIIC
3aMCUYaHUS YUUTCIIA.

OTMeTka «3» CTaBHUTCS B CISAYIOIINX CITyJasX:
e HEIIOJHO PACKPBITO COJEPKaHKME MaTeprala (CoaepKaHne U3JI0KEHO pparMeHTapHO, HE BCET/Ia IMOCIIE0BATENHHO), HO MTOKa3aHo o0IIee
MMOHWMAaHHE BOTIPOCa M MMPOAEMOHCTPHPOBAHBI YMEHUS, IOCTATOYHBIE [T yCBOSHHSI TPOrPAMMHOTO MaTepraa;
e HMEIUCh 3aTPyJHEHUS WIH AOMYILIEHBI OIMOKH B ONPE/ICIICHIH MaTeMaTHIEeCKON TEPMUHOJIOTUH, YePTEeXkKaxX, BBIKIIAKaX, UCIIPABICHHBIC

IMMOCJIC HECKOJIBKUX HABOJAAIINX BOIIPOCOB YUUTCIIA,
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e YUCHUK HC CIIPABUJICA C IPUMCHCHUCM TCOPUU B HOBOM CUTYyallMU IIPU BBITOJHCHUU NPAKTHUYCCKOT'O 3aJaHN 1, HO BBIIIOJIHUII 3aJaHU
00513aTEJILHOIO YPOBH:A CJIOKHOCTH I10 HaHHOﬁ TEME,
e IIpHU JOCTATOYHOM 3HAHHWHU TCOPETUUCCKOr'o MaT€purajia BbIsIBJICHA HEAOCTATOYHAA C(bOpMI/IpOBaHHOCTB OCHOBHBIX YMCHHI;'I 1 HaBBIKOB.

OtMmeTKa «2) CTaBHUTCS B CICAYIONIHUX CITy4asx:
e HE PAaCKPBITO OCHOBHOE COJICp)KaHHE y4eOHOTO MaTepHaa;
e O00HapYXEHO HE3HAHUE YUEHUKOM OOJIbIIeH HiIi Hanboiee BaXKHOM YacTH y4eOHOr0 MaTepHaa,
e JIOMYILIEHBI OIIMOKH B ONPENEICHNH MOHATHI, IIPH UCIIOJIB30BAHUN MaTeMaTHYECKONW TEPMUHOJIOTHH, B PUCYHKAX, YepTexax Wi rpadukax, B
BBIKJIaQIKAaX, KOTOPBIC HEC UCIIPABJICHBI ITOCJIC HCCKOJIbKUX HABOAAMIUX BOIIPOCOB YUUTCIIA.

OtMeTKa «1» cTaBUTCS, €CIU:

y4EHUK OOHAPYKUJI MMOJIHOE HE3HAHKUE U HEMTOHUMaHUe U3y4aeMoro y4eOHOTO MaTepualia uin
HC CMOI" OTBETHUTH HHU HAa OJJMH U3 IMOCTABJICHHBIX BOIIPOCOB IO U3YUCHHOMY MaTcpHraly.
Oo0mas kiaaccupukanust OMMOOK.

ITpu ouieHKe 3HAHMHA, YMEHHMH U HABBIKOB 0OYYAIOLIUXCS CIENYEeT YUUTHIBATh BCEe OLIMOKH (IpyOble U HErpyoOble) U HETOUETHI.
I'pyObIiMu cyuTaOTCS OIINOKH:

e HE3HaHHE ONpEENICHUs OCHOBHBIX MOHATHIA, 3aKOHOB, TIPABUJI, OCHOBHBIX MOJOXEHUI Teopun, He3HaHUue GOpMYI, OOIIETIPUHSATHIX CHMBOJIOB
0003HAYCHHI BEJTMIHH, JIMHUL] UX U3MEPEHUS;

HE3HaHWE HAMMEHOBAaHUMN €IMHUIl U3MEPEHUS;

HEYMEHHUE BBIICJUTh B OTBETE II1aBHOE;

HEyYMEHUEe MPUMEHSTh 3HAHUS, AITOPUTMBI JUIS PEIICHUs 33124,

HEYMEHHUE JeNaTh BBIBOJbI U 000OIICHHUS;

HEYMEHHE YUTATh U CTPOUTH rpaduKy;

HEYMEHHE MOJIb30BaThCS IEPBOMCTOYHUKAMU, YIEOHUKOM U CIIPAaBOYHHUKAMU;
oTepst KOPHS WM COXPaHCHHE TOCTOPOHHETO KOPHS;

oTOpackiBanne 0e3 00BSICHEHUI OJTHOTO U3 HUX;

paBHO3HAYHBIC UM OIIIHOKH;

BBIYHCITUTENLHBIC OIIMOKH, €CIIM OHH HE SBJISIOTCS OIMHCKOM;

JIOTUYECKHE OITHOKH.

12



K Herpy0ObIM ommdkam cieayeT OTHECTH:

® HETOYHOCTH (POPMYIHUPOBOK, OTPEICIICHUH, IIOHATUH, TEOPUH, BEI3BAHHAS HEIIOJTHOTOW 0XBAaTa OCHOBHBIX IPU3HAKOB OIMPEIEISIEMOTO
TIOHATHS WUJIM 3aMEHON OJIHOTO - IBYX U3 ATUX MPU3HAKOB BTOPOCTEIIEHHBIMU;

® HETOYHOCTH rpaduka;

® HepalMOHAIbHBIA METOJ] PEUICHUS 3a/1a4U WM HEIOCTATOYHO MPOIyMaHHBIH IUIaH OTBETa (HapylIeHUE JIOTUKH, TOAMEHA OTEIbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMU);

e HepalMoHAIbHBIC METOBI PAOOTHI CO CITPABOYHON U APYTOU JTUTEPATYPO;

e HEyMEHHUE pelaTh 33/1a4u, BHIIIOJIHATD 33/IJaHUS B OOIIEM BU/IE.

HenouyeraMu SBIISIIOTCS:

® HEpalMOHAJBHBIC IPUEMbI BBIYUCIICHHHN B MPe0Opa30oBaHUM;
e HeOpeKHOE BBHIMOJHEHUE 3aMMKMCEH, YUEPTEIKEH, CXeM, Tpad)UKOB.
MecTo npeamera B 0a3UCHOM Y4eOHOM IJIaHE
CornacHo ®@enepanbHOMY 0a3UCHOMY y4eOHOMY ILIaHY JUIsi 00pa3oBaTeNbHBIX yupexaeHui Poccuiickoit denepanuu Ha U3ydeHHEe reOMETPUH B 9

KJ1acce 0TBOUTCS 68 yacoB U3 pacuéra 2 yaca B Hezenro. Ha u3ydyeHue Kypca B COOTBETCTBUU C aBTOPCKOM mporpammoit bypmucrposoii T. A.
«COopHuK pabounx mporpamm. 7-9 knaccel. ['eomerpusi», cocraButens: T.A. BypmucrpoBa. M.: IIpocBemenue, 2011. — 95 c. orBoauTCes 68 YacoB
(2 yaca B Hegemo).IlnannpoBanre yueOHOTO MaTepuaia 0 FTEOMETPHH paccuuTaHo Ha 85(2,5 gaca He/lel0) COrIacHo KaJeHIapHOMY
ranupoBanuiona 2017-18 y4ueOusiii roa.IlmanoBBIX KOHTPOJIBHBIX paboT —5.

N3meHeHusi, BHECEHHbIE B ABTOPCKYIO Y4e0HYI0 IPOrpaMMy U UX 000CHOBaHUeE:

B Hauane yyeOHOro roja naHHoi padoueil mporpaMMoii mpeycMOTpeHO MOBTOpEHUE MaTepHraia 8 kiacca B 00béMe 2 yacoB. B cooTBeTcTBUI
C IUIAaHOM BHYTPHIIKOJIBHOT'O KOHTPOJIA € HCJIbI0 U3YUYCHUA NPCIOoJaBaHud NPEAMCTOB U, B CBA3U C BKIIFOUCHUCM SaI[aHI/II\/’I Mo TCOMETPUHN B DK3aMECH
3a Kypc OCHOBHO# mmikoibl B opmare 'MA, noGaBiieHa BXOAHAs KOHTpOJibHAs pabora (3a kypc 7-8 kimaccoB). [103TOMYy M3MEHEHO COOTHOIICHHE
yacoB Ha pazzen «Ttorosoe noBTopeHue». BMecTo mpennokeHHbIX B aBTOPCKOM nporpamme 9 yacoB, B pabodeil nporpamme / 4acos.
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Y4yeOHO-TEMATHYECCKUI MJIAH.

No Tewmbl (pa3nens) KomuyectBo | KoHTpOsbHBIE pabOTHI
4acoB
1. BBoaHoe moBTOpeHue 3
2. BexkTopsl 12
3. Meroa koopAauHAT 13 Kontponbnas padora Ne 1
4, CooTHoIIEHNE MEXy CTOPOHAMU H 16 Konrponsnas pabora Ne 2
yriamMH TPeyrojbHUKa
5. JlivHa OKPY>KHOCTH U IIJIOLIA/Ib Kpyra 15 KonTponbnas padora Ne 3.
6. JIBrxenue 9 Kontponbnas padota Ne 4.
7. HavaneHble cBeeHus u3 9
CTepEOMETPUU
8. AKCHOMBI IIJITAHUMETPUU 2
0. Hrorosoe noBropeHne 7 Hrorosas xoHTpoOapHas paboTa
Uroro: 85 5

XapaKTepuCTHKA OCHOBHBIX COJAEPKaTeIbHBIX JHHUH

1. BBogHoe noBTopeHue (3 1)
IToBTOpEHME Kypca 7-8 KI1accoB.
3HATh ¥ MIOHUMATD:
MOHSATHSI: METMaHa, OMCCEKTPHCA, BLICOTA, TPEYTOJIbHUKA, TTapajlieJIorpaMM, Tpamnelus, poMo, KBaapar.
YMerTh:
BBITIONHSATH 3a7auu U3 pazaenos kypca VI kmacca, ucnonssys reoputo: Teopema [udaropa, cBOWCTBO cpeHEel TMHUH TPEYTOJIbHUKA, (OPMYITBI
BBIYHMCIICHHS TUIOIIAIN TPEYTrOJIbHUKA; CBOMCTBA, MPU3HAKU MapajuieorpaMmma, poM0a, mpsiMOyTroJbHHKA.




Yy
KomMMmyHnKkaTuBHbIE:
Y4uuThIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3JIMYHBIX [TO3ULIMI B COTPYIHUYECTBE; KOHTPOJIUPOBATH JECHCTBUS MMAPTHEPA.
PeryasitTuBHble:
BHocuTh HE0OX0AMMbIE KOPPEKTUBHI B ICHCTBHUE MOCIIE €r0 3aBEPILICHUS Ha OCHOBE yuéTa XapakTepa ceaHHbIX OLUIMO0K; pa3inyaTh Cocod u
pe3yJibTaT ACHUCTBHUS.
Ilo3naBaTenbHbIE:
OpueHTHpOBaThCs HA pa3HOOOpasue crocoboB pemieHus 3a1ad. CTpoUTh peueBOE BHICKA3bIBAHNE B YCTHOW M MUCEMEHHOM (hopme.

2. BexTopsl (12 4 )

[lonsitue BexTopa. PaBeHCTBO BeKTOpPOB. Cl10’)KEHHE U BBIYUUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YUCIJIO.
Heuab: yunTh 00YYarOMUXCs BHITOJIHATH IEHCTBHS Ha/l BEKTOPAMH KaK HAIIPABJICHHBIMH OTPE3KaMHU.

3HaTh H MIOHUMATh:

- IIOHATUSA BCKTOpa, Hy.HeBOFO BCKTOpa, JJIMHBI BCKTOpa, KOJIJIHHeapHLIX BGKTOpOB, paBeHCTBa BeKTOpOB;

- OIepalliy HaJl BEKTOPaMH B reOMeTpruecKoi ¢opMe (MpaBuiIo TPEyroabHHUKA, MPABUJIO TApauIeIorpaMMa, IIPaBHIIO MHOTOYTOJIbHUKA, TTPABUIIO
HOCTpOCHI/Iﬂ pa3HOCTI/I BCKTOpOB 158 BGKTOpa, HOJIyT-IaIOHICFOCﬂ HpI/I YMHO)KGHI/II/I BGKTOpa Ha ‘II/ICJIO);SaKOHI)I CJIOXKCHUA BGKTOpOB, yMHO)KeHI/Iﬂ BGKTOpa
Ha YHCIIO0;

- (hopMymy 111 BEIYMCIICHHS CPETHEH JTMHUN TPATCInu.

YMmeTh:

- OTKJIaAbIBATH BGKTOp oT I[ﬂHHOfI TOYKH,

- MIOJIb30BAThCS IPABUIIAMH MPU TOCTPOECHUU CYMMBI, PA3HOCTH BEKTOPOB; BEKTOPA, MOIYYArOIIErOCs

IIpY YMHOXXE€HUU BEKTOPa Ha YKCIIO;

- IPUMEHSTH BEKTOPHI K PELICHUIO 33/a4;

- HAaXOOIUTh CpC}lHIOIO JIMHUIO TprrOJIBHI/IKa;

e BexkTop onpezensercs Kak HapaBJIEHHBIM OTPE30K U IEHCTBUS HaJ BEKTOPAaMHU BBOSTCS TakK, KaKk 3TO IPUHATO B (PU3HKE, T. €. KaK IeUCTBUS
C HampaBJIEHHbIMH OTpe3kaMu. OCHOBHOE BHUMAaHME JIOJKHO OBITh Y/EJIEHO BBIPAOOTKE YMEHMH BBINOJIHSATH ONEPAllMK HaJ BEKTOpaMH
(cky1agpIBaTh BEKTOPHI IO MpaBUiIaM TPEYroJbHUKA U apaulesorpaMMa, CTPOUTh BEKTOP, PABHBINA Pa3HOCTH JABYX JIaHHBIX BEKTOPOB, a TAKXKE
BEKTOD, pPaBHBII IPOU3BEIEHUIO JaHHOI'O BEKTOPA HA JAHHOE YUCJIO).
YV
KommyHunkaTuBHbIC:
Konrtponupoats aericTBus naptaépa. JloroBapuBaTbcs U MPUXOANUTH K OOLIEMY PEIIEHUIO B COBMECTHOH /1€ TEbHOCTH, B TOM YUCJIE€ B CUTYallH

CTOIKHOBEHMS HHTEPECOB.
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PerynsiTuBHblie:

Paznuuath criocod u pesynbrat geiictBus. OLeHnBaTh NPaBUJIbHOCTh BHIIOJIHEHUS AEUCTBHS HAa YPOBHE aIeKBaTHOM PETPOCIIEKTUBHON OLIEHKH.
ITo3naBartenbHbIC:

Brnaners obumm npuéMom pereHus 3a1ad. Vcnosib30BaTh NOMCK HEOOXOAUMMOM HH(pOpMaLMK AJIs BBITOJHEHUS 3aJaHUI C HCIIOJIb30BAHNEM YUEOHO U

JIUTEPATypPBI

2. Metoa koopauHat (13 4)

3. PasnoskeHue BEKTOpA 10 IBYM HEKOJUIMHEApPHBIM BekTopaMm. Koopannarel BekTopa. [Ipocreiimme 3a1aun B KOOpAUHATAaX. Y paBHEHHS

OKPY’KHOCTH U TIpsiMoii. [IprMeHeHne BeKTOPOB B KOOPAWHAT IIPH PEIISHUHN 3a7a4.
4. IleJb:NO3HAKOMHTE C UCIIOJb30BAHUEM BEKTOPOB M METOA KOOPIWHAT IIPH PEMICHUHA T€OMETPHUIECKHUX 3a1a4, YIUTh IIPUMEHATH BEKTOPBI K
PEUIeHNnIO 3a1a4

3HATh U NOHMMATH:

- IOHATHE KOOPAWHAT BEKTOPA;

- IEMMY U TEOPEMY O Pa3JI0KEHUU BEKTOPA 10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

- IpaBWJIa JEUCTBUN HAJl BEKTOPAaMU C 33JJaHHBIMU KOOPIUHATAMY;

- IOHATHUE PAJNYC-BEKTOPA TOUKH;

- (hopMyJIBI KOOPIMHAT BEKTOPA Yepe3 KOOPAMHATHI €T0 KOHIIA U Hadasla, KOOPJUHAT CEepEeINHBI OTPE3Ka,
JUIMHBI BEKTOpPA U PACCTOSHUSA MEXY IBYMS TOUKAaMU;

- YPaBHEHHUsI OKPY>KHOCTH U MPSIMOM, OCEH KOOPIAHUHAT.

Ymersn:

- pacKJIabIBaTh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- HaXOJIUTh KOOPMHATHI BEKTOPA,

- BBINIOJIHATH JACMCTBUSI HAJl BEKTOPAaMHU, 33JaHHBIMU KOOPIUHATaAMU;

- pemarhb MpOoCTEeHIINEe 3a]Jaul B KOOPJMHATAX U MCIIOJIB30BaTh UX MPU PELIEHUH OoJiee CIOKHBIX 3a/1a4;
- 3aIMCHIBAaTh YPaBHEHUS NPAMBIX U OKPYKHOCTEH, UCIIOJIB30BATh YPABHEHUS IIPU PELICHUN 3a7ay;

- CTPOUTH OKPY>KHOCTH U MPSIMbIE, 3aJJaHHbIE YPaBHEHUSIMHU.

e Ha mpumepax noka3bpIBaeTcs, KaK BEKTOPbl MOTYT MPUMEHSITHCS K PELUICHUI0 T'eOMETpUUYECKHX 3anad. JleMoHcTpupyercs
3¢ PEeKTUBHOCTh NMPUMEHEHUsT (POpPMYJ JUISI KOOPJMHAT CEepeAUHBbl OTPE3Ka, PACCTOSIHUS MEXAY JIBYMs TOUYKAaMH, YpaBHEHUH
OKPY>XHOCTH M TIpSIMOM B KOHKPETHBIX T'€OMETPUUECKUX 3aJadax, TE€M CaMbIM JaeTcs NOpeiCcTaBlIIeHHE 00 H3y4YyeHUHU
reoMeTPUYECKUX (PUTYp C MOMOIIIBIO METOJIOB alNreOpHhl.

16



YV
KommyHukaTuBHbIe:
Y4uTHIBaTh pa3InYHbIC MHEHMS U CTPEMHUTHCA K KOOPAMHALMY Pa3JIMYHbIX TO3ULUI B COTPYAHUYECTBE.
KoHTtponnpoBats neicTBUS apTHEDA.
PeryasitTuBHblie:

YYnUTHIBATH IMMpaBUJIO B INIAHUPOBAHWU U KOHTPOJIC crocoba peuicHus. BHocuth HCO6XOI[I/IMBIG KOPPCKTHBELI B IleICTBHe IMOCJIC €TI0 3aBCPILICHUA HA

OCHOBC yqéTa XapakTepa CACIIaHHbIX OIIMOOK.

Ilo3naBaTeabHBIC:
Bnaznets 001mum npuéMom perienus 3a1ad. [IpoBoauTh cpaBHEHNE U Ki1acCU(DUKAIMIO 110 3aJaHHBIM KPUTEPUSIM.

4. CoOTHOIIIEHUS MEXKIAY CTOPOHAMM M VIJAMHU TPEYIroJbHUKA

(16 u)

CkansipHoe mpousBeaeHnue BeKTopoB. CHUHYC, KOCUHYC M TaHTEHC yria. TeopeMbl CHHYCOB U KOCHHYCOB
CkaJisipHO€ MPOU3BEJICHUE BEKTOPOB M €r0 NPUMEHEHHUE B TEOMETPUUYECKUX 3ajladyax.

eanb: m03HAKOMUTH YYaIIUXCS C OCHOBHBIMH JITOPUTMAMHM PEUICHUS TPOU3BOIBHBIX TPEYTOJIbHUKOB.

3HaTh U NIOHUMATD.

- TIOHSATHUS CHHYCA, KOCHHYCa W TaHreHca 1yis yriioB ot 0° o 180°;

- OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIECTBO;

- opMyIIBI IPUBEICHUS;

- (hopMyJIBI 17151 BBIYMCICHHUSI KOOPAWHAT TOUKH; COOTHOILIEHUS MEX/1y CTOPOHAMH U yIIIaMU
TpEYroJabHUKA!

- TEOPEMY O IIOLIAaAN TPEYTOJIbHUKA,

- TEOPEMbI CUHYCOB U KOCUHYCOB U U3MEpPUTEIbHbIE pa0OThI, OCHOBAHHBIE HA UCIIOJIb30BAHUU ATHX
TEOPEM;

- OIIpeIEIIEHUE CKAIPHOTO IIPOU3BEIEHUSA BEKTOPOB;

- YCIIOBHE NEPIEHIUKYISIPHOCTH HEHYJIEBBIX BEKTOPOB;

- BBIPQXKEHUE CKAIPHOTO IPOU3BEICHUS B KOOPAMHATAX U €ro CBOKCTBA.

- METOJBI PELICHUS TPEYTOJIbHUKOB.

YMmern:

- OOBSICHATD, UTO TAKOE YTOJ MEXK1Y BEKTOPaMHU;

- IPUMEHATH CKAIIIPHOE IIPOU3BEICHIE BEKTOPOB IIPU PEIICHUU T€OMETPUYECKUX 3a1ay.

- CTPOUTH YIJIBL,

-IIPUMEHATh TPUTOHOMETPUUECKUU armnapar OpHu pelIeHnH 3a/1a4, BEIYUCIATh KOOPANHATEI TOYKHU C

. Pemienne TpeyrosibHUKOB.
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IIOMOUIBIO CUHYCa, KOCHHYCA U TAaHT'€HCa YIJIa;
- BBIYMCIIATH IUIOIIA/Ib TPEYTOJIbHUKA T10 IBYM CTOPOHAM U YLy MEXIY HUMU;
- pelarh TPEeYrOJIbHUKHU.

e Cunyc u kocunyc Jr060oro yria or 0° go 180" BBOASTCS ¢ MOMOIIBIO SAUHUYHON MOTYOKPYKHOCTH, JTOKA3BIBAFOTCSI TCOPEMBI
CHHYCOB M KOCHHYCOB M BBIBOJMTCS €lle oJHa (popMyia IUiomaayd TpeyrojbHHKa (IIOJOBUHA MPOU3BEACHHS JABYX CTOPOH Ha
CHHYC yTIJla MEXJIy HUMH). DTOT ammapaT HNPUMEHSETCS K PEIICHUIO TPEyroJbHHUKOB. CKalaspHOE NPOU3BEICHUE BEKTOPOB
BBOJIUTCA Kak B ¢u3uKe (IIpOM3BEIEHHUE JJIWH BEKTOPOB HAa KOCHHYC yTIJla MEXIy HHMH). PaccmarpuBaroTcsi CBOWCTBa
CKaJISIPHOTO MPOU3BEJACHUS U €ro NPUMEHEHUE MPU PEUICHUU I'eOMEeTpHUUEeCcKHuX 3anad. OCHOBHOE BHUMaHHUE CJIEAYET YIEIUTh
BBIPA0OTKE MPOYHBIX HABBIKOB B IPUMEHEHUH TPUTOHOMETPUYECKOTO anmapaTa Ipy pelIeHUU FreOMETPUYSCKHUX 3a1ad.

2 2% |
KoMmyHuKaTUBHBIC:
Y4UTBIBAaTh pa3HbIE MHEHHS U CTPEMUTHCS K KOOPMHALUY PA3IMYHBIX MO3UIUKA B COTPYIHUYECTBE.

PeryiasitruBHbie:
BHOCHTB HEOOXOIMMBIE KOPPEKTHUBBI B ICUCTBUE MMOCIIE €ro 3aBEPIICHUS Ha OCHOBE y4&€Ta XapaKTepa CASJIaHHBIX OIIMOOK.
ITo3HaBaTe/bHBbIC:
BnageTts o6mium npuémMom pemieHus 3agady. OpueHTUPOBATHCS HA pa3HOOOpa3ue CrocoO0OB peIICHUs 3a/1a4.

5. /InuHa OKPYKHOCTH M IUIomaab Kpyra (15 4)

[IpaBunbHBIE MHOTOYTOJIBHUKU. OKPY’>KHOCTH, ONMCAaHHAas OKOJIO MPaBUJIBHOIO MHOIOYTOJbHHMKA U BIMcaHHas B Hero. [loctpoenune
IIPaBUJIBHBIX MHOTOYI'OJIBHUKOB. /InnHa okpyXHOCTH. IInomans kpyra.
Heab:pacuputh U CUCTEMATU3UPOBATh 3HAHUS YHALUXCSI 00 OKPYKHOCTSIX U MHOTOYTOJIbHUKAX.
3HATH U NOHUMATH:
- OIIPECIIEHHE NTPABUIIBHOIO MHOTOYT OJIbHUKA,
- TEOpEMBbI 00 OKPY>KHOCTH, ONIMCAHHOM OKOJIO IIPaBUILHOTO MHOTOYTOJIbHUKA, U OKPYKHOCTH,
BIIMCAHHOW B MPAaBWJIbHBIA MHOI'OYTOJIbHUK;
- (popMyIIBI AJ1 BBIYMCICHUS YIJ1a, IIIOMAAN U CTOPOHBI IPAaBUIILHOTO MHOTOYTOJILHUKA U pajuyca
BIIMCAHHOW B HETO OKPYXKHOCTH;
- (hopMyIIBI JJIMHBI OKPY>KHOCTH U AYTH OKPYKHOCTH;
- (hopMyJIBI TUIOIIAAM KPYTa U KPYTOBOTOCEKTOPA,;

YMeTh:
- BBIYUCJIATH TUIOLAAN M CTOPOHBI TPaBUIIbHBIX MHOTOYTOJIbHUKOB, PaJINyCOB BIUCAHHBIX U
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ONMCAaHHBIX OKPYKHOCTEH;

- CTPOUTDH IMMPABUIIbHBIC MHOTOYTOJIbHUKH C TIOMOIIBIO HUPKYJIA U JIHHGP'IKH;
- BBIYUCIIATH JJIMHY OKPY>KHOCTHU, JJIMHY JyTH OKPY>KHOCTH;

- BBIYMCJIATH IJIOLIAAL Kpyra U KpyroBOro CEKTopa.

e B pauvaye TeMbl naeTcs ompeAcsieHHE IPaBMIJILHOTO MHOTOYTOJIbHUKA M PAacCMAaTPHUBAIOTCS TEOPEMBI 00 OKPY>KHOCTSIX,
OIMMCAHHOW OKOJIO TPAaBWJIBHOIO MHOTOYTOJBHHKA W BIIMCAHHOW B Hero. HeoOxoammo paccMOTpeTh NOHSTHS JIUHBI
OKPY>KHOCTH U IUJIOLIAAHU Kpyra U GOpMyJibl JUIsl UX BbIYMCIEHUA.C NOMOIIBIO ONMCAHHOW OKPY>KHOCTH pelIaloTCs 3aJadyd o
MOCTPOEHUU IIPABUJIBHOI'O IIECTUYIOJIbHUKA U MPABUJILHOIO 2 N -yroJIbHUKA, €CJIM JaH NPaBUJILHBIN N-yrojabHUK. DOpMYyJIbl,
BBIpAKAIOIIME CTOPOHY MPABUIIBHOIO MHOIOYT'OJIBHAKA U PAJUyC BIIMCAHHOM B HErO OKPY)KHOCTH 4Y€pe3 paguyC OINHMCAHHOU
OKPY>KHOCTH, HCHOJIB3YIOTCS TIPU BBIBOJIE (DOPMYJT JUTMHBI OKPY>KHOCTH U TUJTIOIIAIN KpyTa. BBIBOI onupaeTcst HAa MHTYUTHBHOE
IIPEACTaBJICHUE O Mpeaelie: NPU HEOTPAaHUYEHHOM YBEJIIMYEHNUHM YHUCJIa CTOPOH NPAaBUJIBLHOIO MHOTOYI'OJIBHUKA, BIIMCAHHOIO B
OKpPYXHOCTb, €ro IEPUMETP CTPEMUTCA K JUIMHE ATOM OKPYHOCTH, a IUIOAaAb - K IUIOLIAAd Kpyra, OrpaHUYE€HHOIO

OKPYKHOCTBIO.
yvia
KoMmyHHKaTHBHBIE:
KoHTtposnmpoBate neicTeus naprHépa.
PeryasitruBHbie:
YuuThIBaTh NIPaBUJIO B INIAHHUPOBAHUU U KOHTPOJIE cCIOCO0a pELISHUs.
IIo3naBaTenbHbBIE:

Bnaners o61m npuémom peuieHus 3aaad. CTpOUTh peueBO€e BhICKa3bIBAaHUE B YCTHOM UM MUCBMEHHOU dopMe.

6. ABmxkxenus (9 1)
OTtob6pakeHue miuockocTu Ha ceOsi. [Tonsitne nBrwkeHus. OceBasi U IeHTpaTbHast cumMmeTpuu. [lapannensHeiii neperoc. [ToBopor. Ha-
JIO)KCHUS U JIBUDKSHUS.

Henb:1mO3HAKOMUTh yYalIUXCSd C TIOHATHEM [JBWKEHHSI UM €ro CBOWCTBAMH, C OCHOBHBIMHM BHUJAaMU JABWKECHUU, CO
B3aMMOOTHONICHUSIMH HAJIOKCHUHN U ABUKEHUMN.

3HATHL 1 IOHUMATL:

- OTIpeAEeIeHUE IBUKEHUS U €T0 CBOMCTBA;

-IIPUMEPHI IBMKEHUS: OCEBYIO U IICHTPAJILHYIO CHMMETPHH, TTapaJlIeIbHBIN TIEPEHOC U TOBOPOT;

- IpU JBWKEHUM JTt00as purypa nepexoauT B paBHYIO el pUrypy;

- DKBUBAJICHTHOCTD IMOHITHUI HAJIOKEHUSA U JIBHKECHUS

YMeTh:

19



- OOBSICHSITH, UTO TAKOE OTOOpakeHHE MIIOCKOCTH Ha ceOsl;
- CTPOUTH 00pa3bl PUTyp MPU CUMMETPUSIX, NTApaJUICITBHOM NEPEHOCE U TIOBOPOTE;
- pemaTh 3a7a49M ¢ IPUMEHEHUEM JIBI)KCHUH.

e JIBMXKEHME IIJIOCKOCTH BBOJUTCS KAaK OTOOpPaXKEHHUE IJIOCKOCTH Ha ceOsl, COXpAHSIOIIEEe pACCTOsIHUE MeXAy Toukamu. [Ipu
paccMOTPEHUHU BHUJOB JBUKEHUM OCHOBHOE BHHMAaHHUE YJACISIETCS MOCTPOCHUIO OOpa3oB TOYEK, MPSIMBIX, OTPE3KOB,
TPEYTOJILHUKOB IPH OCEBOM M ILEHTPAILHOW CHUMMETPHSX, MapajuieIbHOM IepeHoce, moBopore. Ha addekTHrix nmpumepax
IIOKA3bIBACTCs IIPUMEHEHUE NBH)XCHUM IIPU PELICHUH Ie€OMETpHUYeCKUX 3anad. IloHsATHEe HaJl0KEHUsI OTHOCHUTCSA B JaHHOM
Kypce K YMCIIy OCHOBHBIX NOHSTHH. /J0OKa3bIBaeTCsI, YTO MOHSATHS HAJIOXKCHUS U IBUKCHHUS SIBIISIIOTCS SKBUBAJICHTHBIMU: JTI000€E
HaJIO)KEHHUE SIBJISICTCS] JABU)KEHHUEM IUIOCKOCTH M 00paTHO. M3ydeHue noKas3aTesibCTBa HE SIBIISIETCS 00sA3aTElbHBIM, OJHAKO
clenyeT pacCMOTPETH CBA3b IIOHATUU HAJIOKEHUS U JIBUKECHUS.

YV
KoMMmyHuKaTUBHBIE:
KonTtponuposats aeicTBUs napTHEPA.
PeryasituBHble:
YyuThIBaTh NPaBUJIO B IJIAHUPOBAHUHU U KOHTPOJIE CIIOCO0A pEeIICHUS.
Ilo3HaBaTenbHBIE:

Bnanets o6uum npuémom penieHus 3as1ad. CTpouTh pedeBOe BhICKa3bIBAHHE B YCTHOM M MUCbMEHHOU (popme.

7. HauajgbHbIe cCBeJleHMs U3 cTepeoMeTpuu (9 4)
IMpenmer crepeomerpun. ['eomeTpuyecKkue Teaa U MOBEPXHOCTH. MHOTOTpAaHHHUKU: MMPHU3Ma, NapauleJIenuIie]], TupaMuiaa, GopmMyITbl
JUTSI BEIYUCIICHUS UX 00beMOB. Tejla U MOBEPXHOCTH BpallleHUs: IUJIUHIP, KOHYC, cepa, map, GopMyIibl 1l BEBIYUCICHUS UX TUIOMIA-
JIel MOBEPXHOCTEU U 0OBHEMOB.

Hean: paTe HayanbHOE MPEACTABICHUE O TejaX U MOBEPXHOCTSIX B MPOCTPAHCTBE; MO3HAKOMUTH YYaIIUXCSI C OCHOBHBIMU
(popmynamMu 11 BEIYMCIEHUS TLUIOIIAIEH MOBEPXHOCTEN U OOBEMOB TeEIl.

3HATH M TIOHUMATh:

- 9TO U3y4aeT CTEPEOMETPHSI;
- UMETh TIPEJICTABJICHUE O TeJlaX U MOBEPXHOCTIX B IMIPOCTPAHCTBE;
- 3HaTh (DOPMYJIBI JIJIsI BEIYUCIICHHS TLIOIIA/ICH MTOBEPXHOCTEH 1 OOBEMOB Tell.
YMeTh.
BBIMIOJTHITH YSPTESIKH T€OMESTPUICCKUX TEI.

e PaccMmoTpenune NpoOCTEHIINX MHOTOTPAHHUKOB (IMPHU3MBI, Hapajjiejenunena, MUpaMuibl), a Takke TeJl U IMOBEpPXHOCTEH
BpalleHust (HUIUHApaA, KOHyca, cepsl, mapa) IpoBOJAUTCS Ha OCHOBE HArJISIAHBIX HpejcTaBieHUul. be3 mpuBieueHus akcuom
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crepeomMeTpur. POpMyIIBI Il BBIYUCICHUSI 00BEMOB YKa3aHHBIX TEJI BBIBOJSTCS Ha OCHOBe mpuHIuIa Kapambepu, hopMybl
JUISL BBIYUCIICHHUS IUIOMIAJicii OOKOBBIX IIOBEPXHOCTEW MWJIMHIApPAa W KOHYCa MOJIY4YalOTCS C MOMOIIBIO pPa3BEepTOK ITHUX
nmoBepxHOCTeH, popmyna romaau cepsl npuBoauTCs 6€3 000CHOBAHUS.
YV
KoMmyHuKaTHBHBIE:
Y4UThCS BBITOJHATH Pa3JIMYHBIC POJIM B rpyIIe (JUaepa, UCTIOTHUTENSA, KPUTHKA).
PeryisiTuBHbIE:
V4YHUTBIBaTh MPABUJIO B INTAHUPOBAHUU U KOHTPOJIE COCO0A PEIICHUS ; yUUTHCS TUIAHUPOBATh YUCOHYIO JICATCIIBHOCTh Ha YPOKE.
ITo3HaBaTebLHBIE:
Bnanets o0mumm nmpuéMomM perieHus 3ajad. CTpouTh pedeBOe BhICKAa3bIBaHHE B YCTHOM M MUCbMEHHOU (popme.

8. 00 akcuomax reomerpun(2 4)

Becez[a 06 dKCHOMax I10 rcOMCTPHU.

Lean:mate 60ee riryOOKoe MPeICTABIICHUE O CUCTEME aKCHOM IJIAHUMETPUH U aKCHOMAaTHYIECKOM METOJIE.
3HATH M1 NOHUMATH:

- AKCUOMAaTHUYCCKOC IMMOCTPOCHUC I'COMCTPHUM;

- OCHOBHBIC AKCHMOMBI eBKHHHOBOﬁ IréoOMCTpUH, TCOMCTPHUHN HO6&'~ICBCKOI‘O.

e B naHHOIl Teme paccka3bIBaeTCsl O pPa3jIMYHBIX CUCTEMaxX aKCHMOM I€OMETPHUH, B YACTHOCTU O Pa3INYHBIX CHOCOO0AaX BBEICHMUS
MOHSITUS PaBEHCTBA QUTYP.
220 |
KommyHunkaTuBHbIC:

JIOHOCHUTB CBOIO MO3UIUIO 0 APYTUX: OQOPMIISATH CBOIO MBICJIb B YCTHON U TUCbMEHHON peyu.

PerynsaTuBHbIe:
OcCymecTBIATh UTOTOBBIN U MOLIATOBBII KOHTPOJIb O PE3yibTary.

Ilo3HaBaTenbHbBIE:
[TpoBOUTE CpaBHEHME, CEPUALIMIO U KJIaCCU(PUKALIMIO T10 3a/IJaHHBIM KPUTEPUSIM.

0. IloBTOopenue. Pemenue 3agau (7 4)
3akperieHue 3HaHWi, YMEHUHM U HaBBIKOB, MOJYUYEHHBIX HAa ypOKax MO JaHHBIM TeMaM (Kypc reoMeTpuu 9 kiiacca). YMeHue padboTats C
paSHI/IqHI)IMI/I NCTOYUHUKaAMU I/IH(i)OpMaHI/II/I.

Hean: [ToBTOpenue, 06001I€eHUE U CUCTEMaTHU3allUs 3HAaHUH, YMEHUN 1 HaBBIKOB 3a Kypc reomeTpun 9 knacca. [loaroroska k I'MA.
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YMmern:

- OTBEYATh HA BOMPOCHI IO U3YUYEHHBIM B TEYCHHUE T'OJ]a TEMaM,
- MPUMEHSTH BCE U3YYCHHBIC TEOPEMBI ITPH PEIICHUH 3a/1a4;

- pelIaTh TECTOBLIC 3a/IaHUsI 0A30BOTO YPOBHS;

- pemaTh 3aJ1a4M TOBBIIIEHHOTO YPOBHS CJIOKHOCTH.

Yy
KomMyHHuKaTHBHbBIE:
VY4auTBIBaTh Pa3HbIE MHEHUS U CTPEMHUTHCA K KOOPAWHAIMH Pa3IMYHBIX MO3UIMHA B cOTpynHu4ecTBe. Ciymare APYyrux, MbITaThCs IPUHUMATh APYTYIO
TOUKY 3p€HUsI, ObITh TOTOBBIM U3MEHUThH CBOIO TOUKY 3PEHMSL.
PeryasituBHble:
OcCy1ecTBIATEUTOrOBBIM U OLIArOBBIN KOHTPOJIb IO Pe3ysbTaTy. BHOCUTH HEOOXOAMMbIE KOPPEKTHBBI B IEHCTBHE MOCIIE €r0 3aBEPLICHUs] HA OCHOBE
yuéTa Xapakrepa CAEJIaHHBIX OIIHOOK.

ITo3HaBaTeIbHBIE:
HpOBO)II/ITL CpPaBHCHUC U KJ'IaCCI/I(bI/IKaI_[I/IIO I10 3alaHHBIM KPUTCPHAM. AHaJ'II/ISI/IpOBaTL YCJIOBUA U Tpe6OBaHI/I${ 3aaa4.
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Kanenuapno-TeMaTn‘leCKoe IJIAaHUPOBAHUE B 9 B KJ1acce

Jata no Hara Ne Tema ypoka Bunpt yueGHOM Buns! koHTpONA TpeboBanust K ypOBHIO
UIaHy ¢axru- ypoka JIeSITeIIbHOCTH HOATOTOBKH
yeckas oOyyaromuxcst
1. BBonnoe noBropenue (34)
1 IToBTOpenune maTepuana 7-8 knacca WunuBunyansHas D0 3HATh M NOHUMATh:
pabota TIOHATHSA: MEZMaHa, OMCCEKTpHCa, BHICOTA, TPEYTONbHUKA,
2 [ToBTOpenune maTepuana 7-8 kinacca Permrenne AP, NPK TIapaJuIeiorpamMm, Tpamemus, poM0, KBaapart.
TIPUMEPOB C Ymern:
KOMMEHTHUPOBAHU BBITNOJNHATH 3a1a49u U3 pasnenos Kypca VIII kimacca, nenons3ys
eM Teoputo: Teopema [Tudaropa, cBOHCTBO cpeaHeil TMHUH
3 IMoBTOpeHwe MaTepuana 7-8 kiacca T3 TpeyroJbHUKA, GOPMYJIbI BEIYUCICHUS TUIOIIAIN TPEYrOIbHUKA;
CBOWCTBa, MPU3HAKHU NapajuieIorpamma, pom0a, NpsiMOyroIbHUKA.
2. I'nasa IX. Bekrtops! (12 4)
4 §1 Ilonsarue BexTOpa Pabota ¢ o0, NJ1P 3HATh M NOHMMATh:
[TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB. yueOHHKOM HOHSTHUS BEKTOPA, HYJIEBOI'O BEKTOPA, JUIMHBI BEKTOPA,
OtkJagpIBaHKE BEKTOPA OT JAHHOU KOJUIMHEAPHBIX BEKTOPOB, PABEHCTBA BEKTOPOB.
TOYKH.1.76-78 YMmers:
OTKJIaJIbIBATH BEKTOP OT AaHHOMN TOYKH.
5-6 §2 CrnoxeHue U BEIUUTAHUE BEKTOPOB CocraBieHue OCP, T3 3HATh M NOHUMATb:
CyMmMa JByX BEKTOPOB. 3aKOHBI CIIOKEHUS OIIOPHOTO - OTepaIuy HajJ BEKTOPaMH B TEOMETPHUECKOH (hopme (IIpaBuiIo
BekTOpoB. [IpaBmiio KOHCIIEKTa TPEyroJIbHHUKA, TIPABMIIO MApauIeIorpaMma, TIPABUIIO
napaurenorpamma.n.79-80 MHOTOYTOJIbHHKA, ITPABUJIO TIOCTPOCHHUS Pa3HOCTH BEKTOPOB H
7 CyMMa HECKOJIBKUX BEKTOPOB. YuebOHas D0 BEKTOPA, MMOJYYaIOIIerocs NP yMHOKEHHH BEKTOpa Ha YHCIIO);
m. 81 MpaKTHYEeCKast - 3aKOHBI CJIOKCHHUS] BEKTOPOB, YMHOXEHUSI BEKTOPA Ha YHCIIO;
pabora - (hopMyity AJIsl BEIYMCIICHUS CPEAHEH JIMHUN Tpareyy.
8 Brruuranue BeKTOpoOB.I1.82 Pewmenue nap YMmersn:
HPHUMEPOB C - MI0JIb30BAThCS MPABUIIAMH IPU ITOCTPOCHUH CYMMBI, PAa3HOCTH
KOMMEHTHUPOBAHH BEKTOPOB; BEKTOPA, MMOJIYYAIOIIErocs IPH YMHOKEHUH BEKTOpa Ha
eM YHCIIO;
9 §3 YMHOXKEeHHe BEKTOpa Ha YHCIIO. CocraBienue OCP - IPUMCHATE BEKTOPBI K PEHICHUIO 3a71a1,
[IpumeHeHne BEKTOPOB K PELICHUIO OIIOPHOI'0 - HaXOJIUTh CPEITHIOIO JIMHUIO TPEYTOJIbHUKA,
3a/1a4.. Y MHO)KEHHE BEKTOpa Ha YHCIIO 11.83 KOHCIIEKTa pacKiaabIBaTh BEKTOD.
10 Pemenne 3amau. WNuauBunyansHas HPK
pabora ¢
CaMOOLIEHKOM
11-12 | IIpumeHeHHE BEKTOPOB K PELICHUIO Perrenue P
3a1ay4.1.84 MIPUMEPOB C
KOMMEHTHPOBAHU
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cM

13-14 | Cpenusist TMHUS TPANELUH.I1.85 CocraBneHnue D0
OIIOPHOTO
KOHCIIEKTa
3.I'naBa X. Metoa koopaunart (13 )
15 §1 KoopauHaTs BeKTOpa Pabota c 1P 3HaTh M NOHMMATh:
PaznoxeHne BeKTOpa Mo IByM Y4eOHHUKOM, - IEMMY M TEOPEMY O Pa3JIOKECHUH BEKTOPA T10 BYM
HEKOJUTMHEapHBIM BEKTOPaM.I1.86 COCTaBJICHHE HEKOJUTMHEApHBIM BEKTOPaM;
OIIOPHOTO - OHSTHE KOOPIUHAT BEKTOPA; paBHiIa ASHCTBUI Ha/l BEKTOPAMH C
KOHCIIEKTa 3aJJaHHBIMH KOOpPANHATAMM;
16 Koopannats! BekTopa.m.87 D0 - IOHATHUE PaJINyC-BEKTOPA TOUKH;

17-18 | §2 Ipocreiimue 3a1a4n B KOOPIAHATAX VuebHas T - (hopMyJIBI KOOPAMHAT BEKTOPA Yepe3 KOOPAMHATHI €ro KOHLA 1
CBA3b MEXTy KOOPANHATAMHU BEKTOPA U NpaKTHYCCKas Hadalla, KOOpAMHAT CCPCAUHbI OTPE3KA, JIMHBI BEKTOpA U
KOOpJIMHATAMM €r0 Havaja 1 KOHIA. .88 pabota PACCTOSIHUS MEXTY ABYMS TOUKAMH;

19-20 | IIpocreiimue 3aga4un B KoopauHaTax n.89 | MHauBuayanbHas WJIp - YPaBHEHHs OKPYKHOCTHU U MPAMOH, OCEH KOOpIAUHAT.

pabota ¢ Ymersb:
CAMOOLIEHKOM - PacKJIabIBaTh BEKTOP I10 ABYM HEKOJUTMHEAPHBIM BEKTOPAM;
21 §2 VpaBHEHUE OKPY>KHOCTH U MIPSIMON CocraBieHue OCP, T3 - HaXOZUTb KOOPAMHATLL BEKTOPA,
VpaBHEHHE TMHAN HA MIOCKOCTH. OTIOPHOTO - BBITIOJIHATH JEHCTBHA HAJl BEKTOPAMH, 33JaHHBIMI KOOPAWHATAMH;
VpaBHEHHE OKPYKHOCTH.11.90-92 KOHCIIEKTa - pemraTh MpocTeHIMe 3a/1a9i B KOOPJMHATAX U NCTIOJIB30BATh NX
22-23 | YpaBHEHUs OKpYKHOCTH. Pemienue 3agad. Pemenne JP3 TpH PelIeHUH GoIee CIIOKHBIX 3a1ad; 5
IIPHMEPOB ¢ - 3aIHCHIBATh yPaBHEHHS HPSIMBIX M OKPYKHOCTEH,
KOMMCHTHPOBAHH UCIIOJIb30BaTh YPABHEHMUS TIPH PEIICHHUH 3a]1ay;
eM - CTPOUTH OKPYKHOCTH U NPSIMbIE, 33/[aHHbIC YPABHEHHUSIMH.
24 VYpasuenue npsimoil. Pemenue 3amay Pewmenue T
TIPUMEPOB C
KOMMEHTHPOBAHHU
eM
25 Pemenne 3amay. 3SAUET Ne 1. WNuauBuayanpHas nap
pabota ¢
CaMOOLICHKOH
26 Pewienue 3anau. WnnuBuyansHas NPK
pabota ¢
CaMOOLICHKOH
27 Konumponvnas paboma Ne I no meme VYuebnas OITN
«Memoo koopounamy. MpaKTHIecKas
pabora
4. I'naBa XI. CooTHOIIEHHsI MeKIY CTOPOHAMHU H YIJIaMH TpeyroibHuka. CkajsipHoe npon3BeaeHne BeKTOpoB. (16 yacos)

28-29 | §1 Cunyc, KOCHHYC U TaHI'€HC yTIJja Pabota c 3HATH M NOHMMATh:

Cuttyc, KOCHHYC, TAHICHC yIila, OCHOBHOE y1eOHuKOM - IOHATHS CHHYCA, KOCHHYCA i TaHrerca ;s yrios ot 0° o 180" ;

TPUT'OHOMETPUICCKOC TOKACCTBO
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1. 93, 94

- OCHOBHOC TPUT'OHOMETPHUICCKOC TOKACCTBO,

30 Dopmynbl ipuBeAeHUs. DOPMYIIbI IS CocrapieHnue @O, CP - (hopMyITBI IpUBEICHUS;
BBIUUCIICHUS KOOPAUHAT Touku 1I. 94, 95 OTIOPHOTO - (hopMyJIBI 1711 BBIYHCIICHHUS KOOPAWHAT TOYKH; COOTHOIICHNUS
KOHCIICKTa MEXIY CTOPOHAMH U YTIIaMHU
31-32 | §2 CooTHOIIEHUS MEKITY CTOPOHAMH U PaboTa ¢ OCP TPEYTOJbHUKA!
yri1aMH TPEyTroJIbHUKA. Y4IeOHHKOM, - TCOpEMY O IIOLIAIN TPCYTOJIbHUKA;
Teopema o mI0ma Nl TPEYTrOIHLHUKOB. yaeOHas - TEOPEMBI CHHYCOB 1 KOCHHYCOB U HM3MEPUTEILHBIE
Teopema cunycos 11.96, 97 MIpaKTHYeCcKas paboTHI, OCHOBaHHBIE Ha HCIIOJIB30BAHNH 3THX
pabora B mapax TeopeM;
33-34 | Teopema KOCHHYCOB TI. 98 WnnuBunyansHas niap - ONpeJIelIeHHEe CKAJIIPHOTO MPOU3BEICHNUSI BEKTOPOB;
pa6oTa ¢ - yCJIOBHE NEPIEHIUKYISIPHOCTH HEHYJIEBBIX BEKTOPOB;
CaMOOLIEHKOM - BRIP@KCHUE CKAIISIPHOTO MPOU3BEICHNUS B KOOPIMHATAX U €TI0
35 Pemenne TpeyrojabHUKOB 1. 99 DO CBOMCTBA.
36 WzmepurenbHble paboTs! 1. 100 YyeOHas T - METO/bI PEHICHUA TPEYTOJILHUKOB.
MpaKTHYecKas Ymern:
pa6ota - OOBSICHSATB, YTO TAKOE YTOJI MEXIY BEKTOpaMu;
37 §3. CxanspHoe Ppou3BENCHNE BEKTOPOB WunuBngyansHas NPK - IIPUMEHATD CKAIIAPHOE HPOM3BEACHUE BEKTOPOB IIPH PEIICHHH
Vron mexay Bektopamu.i. 101 pabora ¢ TCOMCTPIICCKHX 3a1at.
CaMOOLICHKOI - CTPOUTPE yTJIBL, .
38-39 | CkaysipHOE NPOU3BEJICHNE BEKTOPOB B WunuBuyansHas 1P - NPUMCHATH TPUTOHOMETPUYECKUH amnmnapar Npu pelIeHUun
KOOPAMHATAX U ero cBoiictsa 1.102, 103 paboTa ¢ 3aJla4, BBIUYUCISATH KOOPJIMHATBHI TOYKU C TIOMOILIBIO CHHYCA,
CaMOOLICHKOI KOCHHYCa U TaHIeHca yria;
40 CBOMCTBA CKATAPHOTO MPOH3BECHIS VaeOHas TIP3 - BBIYMCIIATH IUIOLIAJh TPEYrOJIbHUKA 110 JIBYM CTOPOHaM U YLy
n.104 HpaKTHYecKas MEXAY HUMH,
pabota - peuIaTh TPeyroJbHUKH.
41-42 | [lpuMeHEHUE CKAISIPHOTO MIPOU3BEACHUS Perrenue T
BEKTOPOB K PELICHUIO 33/1a4. MPUMEPOB C
KOMMEHTHPOBaHU
eM
43 Koumpoavnas paboma Ne 2 no meme OITN
«Coomnowtenust mescdy cmopoHamu u
yenamu mpeyeoibHUKay.
5. Tinasa XII. JIiuHa OKPY:KHOCTH U IJIomaab kpyra (15 1)
44-45 | §1. IlpaBunbHBIE MHOTOYTOJIBHUKH. CocraBienue D0, T3 3HATH M NOHUMATb:
[TpaBUIIbHBII MHOTOYTOJIbHUK. OIIOPHOTO - olpeieJIieHUe NPaBUILHOTO MHOTOYTOJIbHUKA,
OKpyI»KHOCTB, OTMCAHHAsT OKOJIO KOHCIIeKTa - TeOpeMbI 00 OKPYKHOCTH, ONIMCAHHOW OKOJIO TIPAaBHIIBHOTO
MPaBHIBHOTO MHOTOYTOJIbHUKA MHOT'OYTOJIbHHKA, U OKPY>KHOCTH,
n. 105-107 BIIMCAHHOI B IPaBUJIBHBIM MHOTOYTOJIbHIK;
46 @DopMyITbI JJ1s1 BRIYUCIICHUS! TUIOIAN Pabota c NPK - (hOpMyJIBI /1711 BBIYMCIICHHS YTJIa, TUIONIAM U CTOPOHBI
MIPaBUJILHOTO MHOTOYTOJIbHUKA, €0 yueOHHKOM MIPaBUIILHOIO MHOTOYTOJIHHUKA U Paanyca

CTOPOHBI M PaJHyca BINCAHHON

BIIMCAHHOH B HETO OKPYXXHOCTH;
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OKPY>KHOCTH - (hopMyITBI ATUHBI OKPYKHOCTH U TyTH OKPYKHOCTH;
. 108 - (hopMyJIBI TIIOIIAAN KpyTa U KPYrOBOTO CEKTOPa;
47-48 | Pemienue 3a1a4 Ha BLIYUCIICHHE TUIOIIAIM, Pemenue DO
CTOPOH MPABUIHFHOTO MHOTOYTOJIHUKA H TIPUMEPOB C YMmerb:
pannycoB BIIMCAHHOM W ONMMCAHHOM KOMMECHTHPOBAaHH - BEIYUCIIAT IUIOMIAIN U CTOPOHBI IPABIIIBHBIX MHOTOYTOJIBHUKOB,
OKPY>KHOCTH. eM paanycoB BIHCAaHHBIX U
49 IToctpoenue npaBuIbHBIX WnauBunyanbHas nap OINKMCAHHBIX OKPYXHOCTEMH;
MHOTOYT0JIbHUKOB 11.109 pabota c - CTPOUTH NPABUIBHBIE MHOTOYTOJIBHUKH C IIOMOIIBIO IUPKYJIS U
CaMOOIIEHKO JIMHEeHKH;
50 §2. JliinHa OKPY>KHOCTHU U TIJIOMIAb Kpyra Pemenne - BBIYHCIIATD JJIMHY OKPYXKHOCTH, IJIMHY YT OKPYXKHOCTH;
HHI/IHa OKPY>KHOCTH.II. 110 TIPUMEPOB C - BBIYMCJIATH IJIOIAAb KPpyra U KpyroBoro CEKropa.
KOMMCHTHUPOBAHU
eM
51-52 | Ilmomans kpyra. [Lnomians KpyroBoro Yuebnas OCP
cextopa.m. 111, 112 IIpaKTHYECKas
pabora B napax
53 Peurenue 3amau no teme raasbl «/[nnHa Yuebnas HNPK
OKPY>KHOCTH U IUIOIIAAb KPYTay. MPaKTUYeCKas
pabota
54 Pemenue 3amay VYyeOnas DO
MpaKTHIecKas
pabota
55 Pemenne 3amay. 3SAUET Ne 2. TP
56 Pemenue 3amay WunusunyansHas JP3
pabota c
CaMOOILIEHKOU
57 Pemenue 3amay VYyebOnas
MpaKTHIecKas
pabora
58 Koumpoavnas paboma Ne3 no meme OITN
«/lnuna oxpysrcnocmu u niowadv Kpyaay
6. Taasa XIII. JBuskenus (9 1)
59-60 | §1 IMToHsATHE ABYKEHUS Pabora ¢ T3 3HaTh M MOHUMATH:
OT0ob6pakeHue MIOCKOCTH Ha ceOsl. y4eOHUKOM - ompenesieHue NBUKEHUS U €T0 CBOMCTBA;
[ousitue aewxenus. Ocerast u -IPUMEPHI ABMKCHUS: OCEBYIO U [ICHTPAIbHYI0 CHMMETPHH,
LEHTPAJIbHASI CHMMETPHH. napajuieIbHBIN NePEeHOC U TIOBOPOT;
m. 113-115 - IIpY ABMKEHUH J1100ast Gurypa nepexouT B paBHYIO €it
61 §2 IlapamienbHbli IEPEHOC U TOBOPOT Pab6ora ¢ OoCP purypy;
[Mapannensueiil neperoc m. 116 YUCOHHUKOM, - 9KBUBAJIEHTHOCTb MOHSITUN HAJIOXKEHUS U IBUXKEHUS
yueOHas YMmern:
MPaKTUIeCKas -00BSCHSTH, 9TO TAKOE OTOOpPAKECHUE IIIOCKOCTH Ha ceOsl;
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pabora B napax

-CTpOUTH 00pa3bl (GUTryp INPH CHUMMETPHUSIX, HapaJUICIbHOM

62 IToBopot . 117 CP nepeHoce U NOBOPOTE;
63 Pemenue 3amay Pernienue NPK - pelarth 3ajlauu ¢ IPUMEHEHUEM ABHUKEHU .
TIPUMEPOB C
KOMMCHTHPOBAHH
eM
64 Pemenne 3amay WnnuBunyansHas JP3
pabota c
CaMOOLIEHKOH
65 Pemenne 3amay VYyeOnas DO
MpaKTHIecKas
pabota
66 3ader no Teme «JIBUKESHUSI. Yuebnas CP
3AYET Ne 3. MpaKkThyecKas
pabota
67 Koumponvnas paboma Ne 4 no meme: OITN
«/eusicenusny
7. 'naa XIV. HauasbHble cBeleHUs1 U3 cTepeoMeTpu (9 4acoB)
68-69 | §1 MHOrorpaHHUKA Pa6ora ¢ T3 3HATH M IOHUMATD:
[Ipeamer crepeomeTpun yueOHHKOM -4TO U3Yy4YaeT CTEPEOMETPHSI;
n. 118. Muororpansuk. [Ipusma. -UMETh MPEACTABJICHUE O Telax U IOBEPXHOCTAX B
[Napannenenurmesn IPOCTPAHCTBE;
m 119-121 -3HaTh (POPMYIBI JJIsI BEIYHUCIICHUS TUIOMIAACH MMOBEPXHOCTEH
70 O0mwem Tema 1. 122 YueOHas OCP U 00BEMOB TeIl.
MpaKTHIecKas YMeTh:
pabota B mapax BBITIOJTHSATH Y€PTEKHA TSOMETPUISCKUX TEIT.
71 CaoiicTBa NPSMOYTOJILHOTO CocraBieHnue nap
napasiesenunea OTIOPHOTO
m 123 KOHCIICKTA,
12 [upamuna m. 124 Pemrenue HUPK
HPUMEPOB C
KOMMEHTHPOBAHU
eM
73 §2 Tena ¥ MOBEPXHOCTH BPAIIECHUS Pabota ¢ 0]0)
Hummaap m. 125 Y9eOHUKOM
74 Konyc m. 126 YueOHas OCP
MpaKTHYeCKast
pabora
75 Cdepaunmap m. 127 WnnuBunyansHas T3
pabora ¢
CaMOOLIEHKOH
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| 76

| 3AYET Ne 4

TIP3

8. O6 akcuomax reomerpuu (2 4)

77 OO0 akcnomax IJIaHUMETPUH Pabora c D0 3HATh M IOHUMATh:
Y4eOHUKOM - aKCHOMAaTHUYCCKOEC MTOCTPOCHHUE TCOMETPHH;
78 00 axcuoMax IIAHUMETPHU ®0 - OCHOBHBIE aKCHOMBI €BKJIHIOBOI TEOMETPHUH, TEOMETPHU
JlobaueBckoro.
9. lloBTOpenue. Pemenue 3axa4 (7 4)
79 IToBTOpenue. Pemenue 3amay. Pewmenue nap Ymersn:
MIPUMEPOB C - OTBEYaTh HA BOMPOCHI [0 U3yUCHHBIM B TEYCHHUE T0O/Ia TEMAM;
KOMMEHTHPOBaHHU - IPUMEHSTH BCE N3yUYCHHbBIE TEOPEMBI IPH PEIICHHUH 3a/1a4;
eM - pelraTh TeCTOBbIC 3a/1aHKsl 0a30BOTO YPOBHSI;
80 [ToBTopenwue. Pemienue 3aa. WuauBuayansHas JIP3 - pemIaTh 3a7a4M HOBBIIICHHOTO YPOBHSI CIIOKHOCTH.
pabota ¢
CaMOOLICHKOH
81 IToBTOpenue. Pemenue 3anay. VYuebnas T
MPaKTUYeCKas
pabota
82 HUmozosasi konmpoavrnas paboma DI
83 [ToBTopenue. Pemienue 3amay. VYyebHas CP
MPaKTUYeCKas
pabora
84-85 | IloBropenue. PemieHue 3amad. Perrenue HPK
MIPUMEPOB C
KOMMEHTHPOBAaHU
eM

OCP - obyuarommast caMmocTosiTeNTbHast paborta

JP3 — muddepeHnnpoBaHHOE pelIeHue 3a1ad

®O- PpoHTaIBHBIN ONPOC

WP — unauBuayanpHas paboTa y J0CKH

T3 — TBOpUeckoe 3aaHue

WPK — unanBunyanbHas paboTa Mo KapTodKam

CP — camocrosiTenbHas paboTta

TP — npoBepoynas pabora

T — tecroBas pabora

OIIN - @poHTaIBHBII NMCHMEHHBIN KOHTPOJIb
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Y4yeOHO-MEeTOANYECKHH KOMILIEKT

Yueonux «I'eomerpus 7-9» s obmeodpazoBarenbHbix yupexaenuit JI.C. Aranacsia, B.®.byry3os, C.b. Kagomues u ap.
20-e u3n. - M.: TIpoceenienue, 2010. - 384 c.

JonoHuTeIbHAS JIUTEpPaTypa:

1) 'eomerpus. 9 knacc. Aunakruueckue Matepuansl. 3uB b.I'. 11-e uzn. - M.: IIpocsemenne, 2009. - 127 c.

2) Uzyuenne reomerpun B 7-9 kinaccax. [Tocobue mist yuauteneit. Aranacsa JI.C. u jp.
7-¢ w3n.- M.: TIpocsemenue, 2009. - 255 c.

HNHTepHeT-pecypcesl:

. deepanbHbIil HHCTUTYT MEAArOrHYeCKUX n3mMepeHnAWwWW.fipi.ru
. GenepanbHblil LEHTP TECTUPOBAHUAWWW.rustest.ru

. PocO6pHamzopwww.obrnadzor.gov.ru

. Poccwiickoe o6pazoBanue. Desepanbhbiii mopragedu.ru

. denepanbHOCAreHCTBO M0 00pa3oBanuio Pded.gov.ru

. DenepanbHbIil COBET M0 yueOHUKaM MuHUcTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuuhttp://fsu.edu.ru
. OTKpBITHIH OaHK 3a1aHKil 10 MaTematuke http://www.mathgia.ru:8080/or/gial2/Main.html?view=TrainArchive

. Caiir Anexcanppa Jlapuna http://alexlarin.net/

. CeTp TBOpUECKUX yumtenei http://www.it-n.ru/
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IIpunosxkenue k padoueii nporpamMmme

IIpumepHbIe KOHTPOJIbHBIE PAGOTHI

KontpoasHnas padora Ne 1
MeTtoa koopauHAT
Bapuanr 1

- 1 . .
1.Haiinute KOOpAMHATHI U JJIHHY BEKTOpa a, eciiia = —b + —¢, b {3;—2} ,c {—6;2}.
2

2. Jlausr koopauHaTh Bepinun Tpeyronsanka ABC: A (-6; 1), B (2; 4), C (2; -2).
Joxaxwure, uto TpeyronbHuk ABC paBHOOEAPEHHBIN, U HAIUTE BHICOTY TPEYTOJIbHUKA, TPOBEJICHHYIO U3 BEPUIMHBI A,

2
3. OKpYKHOCTb 3a/laHa ypaBHEHHEM (X —1) +y ? = 9. HanmumTe ypaBHeHHe NPSMOf, IPOXOJIAIIEH Yepes eé LIeHTp U

napannem,Hoﬁ OCH OpArHAT.

KontpoasHnas padora Ne 1
Metoa koopauHAT
Bapuanr 2

1 - -
1. HaiiuTe koopauHaThl U JUIMHY BeKTOpa b, ecnrmb = —c —d,c{-3;6},d {2;-2}.
3
2. JlaHbl KOOpAMHATHI BepInH yeThipexyroasanka ABCD: A (-6; 1), B (0; 5), C (6; -4),D (0; -8).
Hoxaxwute, uto ABCD — npsiMOyroJibHUK, 1 HAWAUTE KOOPJMHATHI TOUYKH IIEPECeUeHH s €0 ANaroHale.
3. OKpY»KHOCTb 3a/laHa yPAaBHEHHEM (X + 1)2 +(y-2 )2 = 16. Hanummure ypaBHeHUE NPsAMOIi, Ipoxosiieii yepes e

LEHTP ¥ NapaJulesIbHOM ocn abcuuce.

KonTpoabHas padora Ne 2

CooTHOLIEHUSI MEXKY CTOPOHAMHY M YIJIAMHU TPEYroJbHUKA.

CkaJisipHOe NPOU3Be/IeHHE BEKTOPOB.

Bapuanr 1

1. Haiigure yron mexmy tydoM OA H HOJOKHUTENBLHON moayockio Ox, ecian A(-1; 3).

2. Pemmre tpeyronsank ABC, et £ B =30 ,ZC =105 ,BC = 3‘\/2_CM.
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3. Haiinure kocunyc yria M tpeyroasauka KLM, ecin K(1; 7), L(-2; 4), M(2; 0).

KonTpoabHas padora Ne 2

CooTHOLIEeHUS MeKAY CTOPOHAMM M YIJIAMHU TPeyroJbHHKA.

CkaJisipHOe Npou3Be/leHHe BEKTOPOB.

Bapuanr 2

1. Haiinute yron mexny tydom OB n nonoxurensHoi nonyocsio Ox, eciu B(3; 3).

2. Pemmre Tpeyronsuuk BCD, ecniu £ B = 45 , /D = 60 ,BC = \/3_CM.
3. Haiinute xocunyc yria A tpeyronsauka ABC, ecin A(3; 9), B(0;6), C(4;2).

KontpoabsHnast padora Ne3

JJIMHA OKPYKHOCTH U IJIOMIAAL Kpyra

Bapuanr 1

1. TlepumeTp IpaBHIBHOTO TPEYTOIBHUKA, BIMCAHHOTO B OKPYKHOCTB, paBeH 45 cM. Haiinute cTopoHy npaBHIIBHOTO
BOCBMHYTOJIbHIKA, BIFCAHHOTO B Ty K€ OKPY)KHOCTb.

2. Haifure miomaes Kpyra, eCii IUIOMIa s BIMCAHHOTO B OrPaHMYHBAIOIIYO €0 OKPYKHOCTh KBAApaTa paBHa 72 IM°.
3. HaliuTe JUIMHY YT OKPYXKHOCTH paadyca 3 ¢M, eciii eé rpaaycHas Mepa pasaa 150°,

KontpoabsHast padora Ne3

J1uHAa OKPYKHOCTH M TUIOLIA/Ib KPYra

Bapuant 2

1. IlepumeTp mpaBUIBHOTO LIECTUYTOJIBHUKA, BIMCAHHOTO B OKPYXXHOCTb, paBeH 48 cMm. Halinute ctopoHy KBaapara,
BIIMCAHHOTO B Ty € OKPYKHOCTb.

v . 2
2. HaiimuTe JUIMHY OKpYKHOCTH, €CIIH TUIONIA b BIIACAHHOTO B HEE MPABHIIBHOTO MIECTHYTOIBHAKA paBHa 72+/2¢M .
3. Haitaute miomaas KpyroBoro ceKTopa, ecliv rpaaycHas Mepa ero ayru pasia 120°, a paaguyc kpyra paBen 12 cu.

KounrpoabHas padora Ned

JIBuKeHUus

BapuanT 1

1. Jlana tpamemus ABCD. Iloctpoiite purypy, Ha KOTOpyr0 0TOOpakaeTcs 3Ta Tpanenus MpyU CUMMETPHUH OTHOCUTEIHHO
psSIMO#A, cozieprkarielt 00koByro cTopoHy AB.

2. l1Be okpyxHoctH ¢ rieHTpamu O; u O,, paanychl KOTOPBIX paBHEL, epecekatoTcs B Toukax M u N. Uepes Touxky M
mpoBesieHa npsiMas, mapauiensHas 010, 1 nepecekaromasi OKpyXHOCTb ¢ ieHTpoM O, B Touke D. Mcnons3ys
HapaJuleNIbHBIN epeHoc, TOKaXKHUTE, 4eThipexyroidbHuKk O;MDO, sBisieTcss napamuienorpaMMoM.

KounrpoabHas padora Ned

JBuskeHus

Bapuanr 2

1. Jana tpamemus ABCD. Iloctpoiite purypy, Ha KOTOPYIO 0TOOpaskaeTcs 3Ta TpaIeus MPU CAMMETPUN OTHOCUTEIHHO
TOUKH, SBIISIONICHCS cepeanHoi 00K0oBOI cToponsl CD..

2. Han mectuyronbHUK A1A;A3A4AsAs. ETo cTOpoHBI A1A, 1 AyAs, ArAszn AsAg, AzAy 1 AgAq TIOTIAPHO PaBHBI U
napajuteNbHbL. VICTIoNb3ys EHTPaIbHYI0 CHMMETPHIO, TOKAXKHUTE, YTO TUaroHaimn AjAy, AsAs, AzAg TaHHOTO
[IECTHYTONBLHUKA TIEPECEKAIOTCS B OJHOM TOUKE.

HroroBast KOHTpoILHasA padoTa
Bapuant 1
1. B tpeyronsunke ABC touka D — cepenuna croponst AB, Touka M — Touka nepecedeHust MeiiaH.

a) Beipazure Bektop M D 4epe3 BekTopsl M A 1 M B 1 BekTop AM dyepe3 BekTopsl AB 1 AC .

6) Haiimure ckamspHoe nponssenerne AB - AC ,ecii AB = AC =2, /B =75 .
2. Hansl Touku A(1; 1), B(4; 5), C(-3; 4).

a) Jlokaxwure, uto TpeyroabHuK ABC paBHOOEIPEHHBIN U IPSMOYTOJIBHBIH.

6) Haiinure nmuny menuanst CM.

3. B tpeyromnsanke ABC ZA = a > 90 , 2B = f3, Boicora BD pasna h.

a) Haiinure ctopony AC u paanyc R onrcanHON OKpPYKHOCTH.
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6) Berunciure 3nauenue R, ecnt o =120, 8 =15 ,h = 6cm.

4. Xopaa OKpy>KHOCTH paBHa a u craruBaet ayry B 120°. Haiiaure: a) uinHy ayru; 6) IWIOMIaas CEKTOPa, OTPAaHUYEHHOTO
3TOM Iyroil U AByMsl paanycaMu.

HroroBasi KOHTpoJIbHAasA padoTa
Bapuanr 2
1. B mapamienorpamme ABCD mgmaronanu nepecekatorcs B Touke O.

a) Beipasure Bextop O C uepe3 BekTopel A B u B C uBektop O D uepe3 BekTopsl AB 1 AD .

6) Haiinute ckamsproe mponsseneane AB -BC ,ecmi AB = 2BC =6, ZA = 60 .
2. Jansr Touku K(0; 1), M(-3; -3), N(1; -6).

a) Hoxaxwure, gro TpeyronbHuK KMN paBHOOEApEHHEIH 1 IPAMOYTOIBHBIHA.

6) Haiinure nmuny menuanst NL.

3. B tpeyronsanke ABC ZA = a > 90 , 2B = f, Beicota BD pasHa h.
a) Haiinure ctopony AD u pamuyc R onncanHO# OKpy>KHOCTH.
6) Beruncinre 3navenue R, ecmu @ =135, 8 = 30 ,h = 3cm.

4. Xopa OKpyKHOCTH paBHa a U cTAruBaet ayry B 60°. Haliure: a) aauny ayru; 6) mwiomans CEKTopa, OrpaHHYEHHOTO
3TOM Jyroil U AByMsl panycaMu.
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