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1. ITosicHuTEILHAS 3aMHUCKA

Pa6ouasi mporpamma nmo reoMerpun Juisi 9 Kiacca COCTaBlICHA HA OCHOBE!
3akoHa 00 obpazoBanuu Poccuiickoit @enepannu No273-03 ot 29.12.2012;

denepabHOrO TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa OCHOBHOTO 00mero oopasosanus (IIpuka3
or 17.12.2010 roma Ne 1897 "OO6 yrBepxaeHUM ¢enepaabHOro TOCYAApCTBEHHOTO 00pa3oBaTEIbHOIO
CTaH/apTa OCHOBHOIO 00111ero oopasosanus')

[Tpukaza Muno6paayku PO «O06 yrBepkaeHnu QeaepanbHOTO MepeyHs y4eOHUKOB, pEKOMEHIOBAHHBIX K
HCIIOJIB30BAHUIO ITPpU pCaIN3allud UMCIOIUX TOCYAAPCTBCHHYIO aKKPCAUTAIUTO O6paBOBaT€HBHBIX nmporpamMmm
HavyaJIbHOTO OOIIET0, OCHOBHOTO 00111eT0, cpeaHero obmero oopazoBanus» 31.03.2014 Ne 253.

[TpumepHOIi OCHOBHOW 00pa30BATENBLHOM NPOrpaMMbl OCHOBHOTO 0OIIEro o0pa3oBaHUs, OJ00pPEHHOM

®denepalibHBIM Y4eOHO-METOAUYECKUM 00BeIMHEHHEM 110 001eMy oopazoBanuto § amnpens 2015r. mpoTokoi
Nel/15;

- aBTOpCcKO# mporpammsl o reometpun JI.C.Aranacana Bxossmieit B «COOpHUK pabouux mporpamm. 7-9
kiaccel. ['eometpus», coctaButens: T.A. bypmuctpoBa. M.: IIpocsemenune, 2011. — 95 c.;

OcHOBHOI 00pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO 001ero oopazoBanus MAOY «COII Ne 40 r. Yman-
Y o»;

[Tonosxenus o padboueit nporpamme MAOY «COILl Ne 40 r. Yian-VYm»,

JlanHas mporpaMMa OpUeHTHPOBaHa Ha yuyeOHo-MeToanieckuid komruiekT JI.C.AtanacsiH u ap. «I'eomerpusi.
YueOunuk nmius 7 — 9 ximaccoB o0mieo0pa3oBaTebHBIX yupexaeHuin» [IporpamMma paccunmrtana Ha 2 4aca B
HeJeto, Beero 68 yacos (34 Henenn)

PaGouass mporpamma BBITIOJIHSET ABE OCHOBHBIE (DYHKITHH:

o Hngpopmayuonno-memoouyeckaa HyHKus Mo3BOJIIET BCEM ydyacTHHKaM 00pa30oBaTEIbHOTO
npoliecca MoJy4YuTh MPeICTaBIeHUE O LEeNAX, COAepKaHUH, 00IIel cTpaTeruu 00y4eHus, BOCITUTaHUS
U Pa3BUTHS YUaIIUXCs CPEACTBAMH JAHHOTO yueOHOTO MpeaMeTa.

o Opzanuzayuonno-nnanupyrouiasa QyHKIUS TPEIyCMAaTPUBAET BBIICICHHUE STAroB OOy4eHHS,
CTPYKTypUpOBaHHE Yy4eOHOrOo MaTepualia, OMpEJETIeHHE €ro KOJUYECTBEHHBIX M KaueCTBEHHBIX
XapaKTepUCTUK Ha KaXIOM U3 JTaloB, B TOM 4YHCIE IS COAEP’KATEIIbHOTO HATOJHEHHS
POMEKYTOUHON aTTeCTAllMH yJaluXCsl.

esn u 3a1aum Kypca

OcHoOBHBIE LIETH Kypca:

-OBJIaJICHUE CUCTEMON MaTEMAaTHUECKUX 3HAHUHM U YMEHUN, HEOOXOAMMBIX B MPAKTUUECKON e TEIBHOCTH,
MPOJOKEHHS 00pa30BaHuUs;

-IPUOOPETEHUE OTBITA INIAHUPOBAHUS U OCYILECTBICHHS alTOPUTMHUYECKON IEATeIHbHOCTH;

-OCBOCHME HAaBBIKOB M YMEHHI MPOBEACHUS I0KA3aTEIbCTB, 0OOCHOBAHMS BBIOOpA PEILICHUH;

-IPUOOPETEHNE YMEHUMN SICHOTO U TOUHOTO M3JIOKECHHS MBICIICH;

-pa3BUTh NPOCTPAHCTBEHHBIE MPEACTABICHUS M yYMEHHUS, IIOMOYb OCBOMTH OCHOBHBIE (DAKThl U METOIbI
IJIAHUMETPUH;

-HAYYUTh N0JIb30BATHCSI FTEOMETPUUECKUM SI3BIKOM ISl OTIMCAHMS IPEIMETOB.

B ocHoBy kypca reomeTpuu i 9 Kinacca Moja0XKeHbl TaKue NPUHIHUIIBI KaK:

° Llen0CcTHOCT 1 HENPEPBHIBHOCTD, 03HAYAIOIINE, YTO JIaHHAS CTYIIEHb SBJISIETCS] BaXKHBIM 3BEHOM
€IMHON OOIIEIIKOILHON ITOATOTOBKH IO MaTEMATHKE.



o HayyHocTh B coYeTaHMHM € JOCTYMHOCTBIO, CTPOTOCTh U CHCTEMATHUYHOCTh HW3JIOKEHUS
(BKiItOUEHHE B coaep)kaHue (YHIAMEHTAIBHBIX TIOJOXEHUH COBPEMEHHOM HAayKd C y4eTOM
BO3PACTHBIX 0COOCHHOCTEH 00yIaeMbIX ).

. [TpakTHKO-OpUEHTUPOBAHHBIN MOAX0/], 00eCeUNBAIOIINNA OTOOP COepKaHUs, HAIIPABIEHHOTO
Ha pELIEHUE NPOCTEHIINX NPAKTUYECKUX 3a7ad IUIAHUPOBAHUS JESATEIIBHOCTH, ITOMCKA HY>KHOU
nH(bOpMalnu.

o [Mpunnun pasBuBatomero oOydeHus (0OydyeHHE OPHUEHTHPOBAHO HE TOJIBKO Ha IOJyYeHHE
HOBBIX 3HAaHUM, HO M AKTUBHU3ALMIO MBICIUTEIbHBIX MPOIECCOB, (OPMHUPOBAHUE M pa3BUTHE Y
IIKOJIBHUKOB O0OOIIEHHBIX CIOCOOOB AEATEILHOCTH, (POPMUpPOBAHUE HABHIKOB CAMOCTOSTEIHHOU
paboThI).

3anaum o0yueHus:

- YYUTD YUalluXCs BBIITOJIHATD Il@ﬁCTBI/I?I Haa BEKTOpaMU KaK HallpaBJICHHBIMH OTPE3KaAMMU,

-[I03HAKOMUTh C UCIIOJIb30BAHUEM BEKTOPOB U METOJIa KOOPJUHAT MPH PEIICHUH F€OMETPUUYECKUX 3a/1ay;

- Pa3BUTh YMEHHE YYalIUXCs IPUMEHITh TPUTOHOMETPUYECKHUN aIIapar Py pEeIeHUH T€OMETPUYECKHUX
3a/1ay;

- paCIMpPUTh 3HAHUA yHAIIUXCA O MHOI'OYT'OJIbHUKAX,

- PaCCMOTPETh MOHATHUS ITTMHBI OKPY>KHOCTHU U TUIOLIAIU KPYyTra JJisl UX BBIYUCIICHUS;

-IIO3HAKOMUTH YyYalllUuXCsd C TIMOHATHUEM JBUKCHHA U Cro CBOMCTBAMH Ha IIJIOCKOCTH: CUMMCTPUSAMH,
napajuieJIbHbIM IEPEHOCOM, TOBOPOTOM;

- BBIJICJTUTH OCHOBHBIE METO/IbI JI0KA3aTEIBCTB, C IIEIbI0 000CHOBAHMS (OMPOBEPIKEHNUS) YTBEPXKICHUHA U JIJIsI
pelIeHus psiia TeOMETPUUECKUX 3a/1a4;

- YUUTH HOPOBOAWUTL PACCYXKIACHUA, HCIIOJIb3Ys MaTeMaTHYeCKHH SA3BIK, CCBLIIAACh HAa COOTBCTCTBYIOIIUC
T€OMETPUUECKHUE YTBEPIKICHMUS;

- ACTIOJIK30BAaTh aNTreOpandecKuil anmapar sl pelIeHrs TEOMETPUUYECKHX 3a/1a4;

- IaTh HA4aJIbHOE MPECTABICHUE O TeNaX U MOBEPXHOCTAX B MIPOCTPAHCTRE.

KonTtposbHble paboThl HallpaBIeHbI Ha IPOBEPKY YPOBHS 0a30BOi MOATOTOBKH y4aluXcs, a TAKXKe Ha
nuddepeHIIMPOBaHHYIO TPOBEPKY BiIaJIeHUs (OpMaIbHO-OIEpaTUBHBIM MaTEMAaTHUECKUM alIapaToM,
CHOCOOHOCTB K MHTETrpally 3HAaHUH 110 OCHOBHBIM T€MaM Kypca.

[TpomeKyTOUHBIM KOHTPOJIb 3HAHUM OCYLIECTBIIETCS C MOMOIIBIO IPOBEPOYHBIX CAMOCTOATENBHBIX PaldoT,
3JIEKTPOHHOT'O TECTUPOBAHUS, IPAKTUYECKUX pabOT.

OcHOBHBIE pa3BUBAKIINE U BOCIMTATEIbHbIE HeJH
Pa3Burue:
L] ﬂCHOCTI/I U TOYHOCTH MBICJIHU, KpI/ITI/IIIHOCTI/I MBIIJICHUA, HUHTYHULIUU, JIOTUYECCKOI'O
MBILUIEHUS, JIEMEHTOB aJTOPUTMUYECKON KYJIbTYpPbI, IPOCTPAHCTBEHHBIX IIPEACTABICHUH,
CITOCOOHOCTH K MPEOI0ICHUIO TPYIHOCTEH;

. MareMaTuyeckou peuy;

. CeHcopHolt cdepbl; IBUTaTEIbHON MOTOPUKY;
. Buumanus u namary;

. HaBBIKOB caMO 1 B3aUMOIIPOBEPKH.

@opMupoBaHue MIPEICTABICHUI 00 UIEIX U METOJJaX MaTEeMaTHKH KaK YHHBEPCAIbHOTO sSI3bIKA
HayKU U TEXHUKH, CPEICTBA MOJICIMPOBAHUS SIBIICHUN U IIPOLIECCOB.

Bocniuranme:
° KynbTypbl THYHOCTH, OTHOIICHHS K MAaTEMAaTHKE KaK K YacCTH OOIIeUeTIOBEYCCKOM
KYJIbTYpHI,
MOHUMaHWE 3HAYMMOCTHA MAaTEMATHUKH JJI1 HAYYHO-TEXHUYECKOTO IIPOorpecca;
° BoneBbIX KauecTB;
. KoMmmyHukabenbHOCTH;
° OTBETCTBEHHOCTH.



OcHOBHBIE TEXHOJIOTMH

C uenpto obecniedenus: 3p(HEKTUBHOCTH U PE3yJIbTATUBHOCTH Y4€OHOTO MPOIIecca UCTIONB3YIOTCS
pa3JIMYHbIE TEXHOJIOTHU OOYICHHUS.

['maBHOM 3a7a4ell UCIIOJIB30BAHUS HOBBIX TEXHOJIOTHUM SIBJISETCS PACIIMPEHUE UHTEIIEKTYAJIbHBIX
BO3MOJKHOCTEH denoBeka. Bee ucmonb3yeMple TEXHOTOTHH HAPABJICHBI HA COXpaHeHUe (PU3UIECKOTO,
MICUXUYECKOT0 U HPABCTBEHHOTO 3/10POBbs KAXKJIOI0 YUYEHHUKA.

Ha ypokax ucnoJib3yloTcs 3JIeMeHThI ¢J1eYIOIMNX TeXHOJI0rvii:
IIpobs1emHoOe 00yueHune

Co3nanue B yueOHOH J1eATEIIbHOCTH MPOOJIEMHBIX CUTYAIM U OPraHU3aIsl AKTUBHOM CaMOCTOSITETTbHOM
JEATEIIbHOCTH YYalluXCs 10 UX Pa3pelleHUI0, B pe3yIbTaTe Y€ro MPOUCXOJUT TBOPUECKOE OBIAICHUE
3HAaHUSMH, YMEHUSIMH, HaBbIKAMHU, Pa3BUBAIOTCS MBICIIUTEIIbHBIE CIIOCOOHOCTH.

NapuBuayaabHo-pasBuBaoliee 00y4eHue

3HaKOMCTBO C HOBBIMH MCTOJaMH MBICIIUTEILHOMN JACATCIIbHOCTH IIPU PCIICHUMU TBOPUYCCKUX 3a,[[aHPII>i C
YepTeKaMu, TEXHOJIOTUICCKUMU KapTaMi B HHAUBUAYAJIbHOM MMOPAOKE

Pa3znoypoBHeBoe o0yueHue

VY yuuTens nosiBisieTcsi BO3SMOXXHOCTh IOMOT'aTh c1aboMy, YAENsTh BHUMaHUE CUJILHOMY, PEau3yeTcs
JKEJIaHWEe CUJIBHBIX y4aluXcs OBICTpEe U TTy0xKe MpoABUraThesl B 00pa3oBaHuy. CHIIbHbBIE yUalluecs
YTBEP)KJAIOTCS B CBOMX CIIOCOOHOCTSIX, cIa0ble MOIy4aloT BO3MOXKHOCTh UCTIBITHIBATh YU€OHBIH yCIIeX,
MOBBILIAECTCS YPOBEHb MOTUBALIUN YUEHHUS.

TexHoJ10rusl NPOEKTHOr0 00y4YeHu st

Yuurens opraHuszyeT yueOHO-I03HABATENbHYIO, UCCIIEI0BATENBCKYIO, TBOPUYECKYIO HIIA UTPOBYIO Jesi-
TEIBHOCTh 00yYaIONINXCs, KOTOPBIE OBIIAJEBAIOT HABBIKAMHU CAMOCTOSTENILHOTO MIOMCKA, 00pabOTKH U
aHanM3a HY)XHOU HHMOpManMu Ui pelieHus: Kakou-Inbo mpoOieMbl, 3HAUMMOM 711 yYACTHUKOB ITPOEKTA.

PaboTta ¢ UCII0Ib30BaHNEM ITOH TEXHOJIOTUHU AaCT BO3MOXKHOCTDb pa3BUBATb HMHAUWBUAYAJIbHBIC TBOPUCCKHUC
CHOCOOHOCTH yyaIuxcsi, 60jee 0CO3HAaHHO MOAXOIUTH K MPO(PECCHOHATIEHOMY U COLUAIBHOMY
CaMOOMPE/IEICHHIO.

TexHoJ10rus1 MCNOJIL30BAHNS B 00y YeHHH HTPOBBIX METO10B: POJIEBBIX, /1€JOBBIX U APYTHX BH/I0B
00y4arommx urp

Pacmmpenue kpyrosopa, pa3BuTHe O3HABATEIbHON AESITEILHOCTH, (POPMHUPOBAHUE ONPECTICHHBIX YMEHHMA
Y HaBBIKOB, HEOOXOAMMBIX B IPAKTHYECKOH JIESITEIbHOCTH, Pa3BUTHE 00IIey4eOHBIX YMEHHI 1 HABBIKOB.

TecTOBbIE TEXHOJOTHMH

Ornenka ypoBHsI 00y4EeHHOCTH T10 KOHKPETHOM TeMe, MO3BOJIAIOIIAsl PeaibHO OLEHUTh TOTOBHOCTH 00Y-
YAIOLIMXCS K UTOTOBOMY KOHTPOJIIO, YCTAHOBJIEHHE KOJIMYECTBEHHBIX U KAUECTBEHHBIX NHINBUIYaJIbHBIX
pa3auyui.

OO0yueHue B COTpyAHUYECTBe (KOMaH/IHAs, TPyNnoBasi padora)

CoTpyIHUYECTBO TPAKTYETCS KaK UJesi COBMECTHOM pa3BUBAIOLICH NEATEIBHOCTH B3POCIbIX U AeTei. CyTh
WHIWBUIYAIBHOTO MTOX0/Ia B TOM, YTOOBI UATH HE OT y4eOHOTO IIpeAMETa, a OT peOeHKa K IPEAMETY, HATH
OT T€X BO3MOXXHOCTEH, KOTOPBIMH pacrojiaraet pe0CHOK, IPUMEHSTh TICUXO0JIOTO-TIeIarOTHIeCKHE



JUArHOCTUKY JInyHOCTU. OOyyaronuecss ¥ y4uTeab 3aHUMAIOTCS COBMECTHOM 1€ TEIbHOCTBIO.
D¢ dexTuBHOCTH METO/1a HE TOJIBKO B aKaJEMHUYECKUX ycIexax 00ydJaronmuxcsi, HO U B UX HHTEIJICKTYaIbHOM
Y HPaBCTBEHHOM Pa3BUTHH.
NupopManiuoHHO-KOMMYHHUKANMOHHbIE TEXHOJIOTHH
Hcnonwzosanue 1K B yueoHOM miporiecce. Co3panue pedepartos, ciaiinos, npesenranuii u ap. [louck
Hy»)HOI nHopMmaruu B UaTepHeT. [IppuMeHeHne MoTydeHHBIX 3HAHUH B IPAKTHYECKON ACSITEIHLHOCTH.
Jucrannnonnble TexHoaoruu. Vcrnons3zoBanue pasnuunbix miatdopm: https://edu.skysmart.ru/ -
MHTEPAKTHUBHBIC TETPaIu K yueOHuKam, https://uchi.ru/ - uarepakTuBHast 0Opa3oBaTeibHas OHJIAH-
mwiatdopma, https://sdamgia.ru/ - O6pa3oBaTenbHbIN TOPTAJ I MOATOTOBKH K 9K3aMeHam, https://vk.com/
conupanbHas ceth, https://videouroki.net/ - Bugeoypoku B uHTEpHET — caifT s yuuteneii, https://znaika.ru/ -
OHJIalH mKoIa Oymymiero, https://resh.edu.ru/ - Poccuiickas anektponHas mkoua, https://onlinetestpad.com/ru
- KOHCTPYKTOp TE€CTOB U JIp.
3n0poBbe cOeperawiue TEXHOJIOTHH
Hcnonb30BaHNe TaHHBIX TEXHOJIOTHIA MO3BOJISIOT PABHOMEPHO BO BpEMS YpOKa pacipeesisiTh pa3IndHbIe

BUJIBI 33/IaHUH, YepeI0OBaTh MBICIUTEIBHYIO ACITEIBHOCTD C ((PU3MHHYTKAMHU, ONPEEIISATh BpEeMs TIOaun
CJIO)KHOTO Yy4eOHOTO MaTepuaa, BhIICIATh BpeMsl Ha IIPOBEIEHUE CAMOCTOATEIBHBIX pabOT, HOPMATUBHO
npumenats TCO.
OcHoeHble munbsl y4eOHbIX 3aHAMUIL:

® YpPOK M3Y4YEeHHs HOBOTO Y4eOHOTO MaTepuana;

® YPOK 3aKpEeIJICHUS U MPUMEHEHUS 3HAHUIA;

e ypok 0000IIAIONIET0 MOBTOPEHHS M CHCTEMAaTH3alluK 3HAHUH;

®  YPOK KOHTPOJISl 3HAHUW U YMEHHIA.
OCHOBHBIM THIIOM ypOKa SIBJISIETCSI KOMOMHUPOBAHHBIM.

Dopmul opeanuzayuu yuedHo20 npoyecca:

WH/IMBUyaTbHBIC, TPYIIOBEIC, MHAWBUYATbHO-TPYIIIOBBIC, PPOHTATIBHEIE.
Ha ypoxkax ucnosnb3yrorcs Takue GopMbl 3aHATHH Kak:

® [PAKTUYECKHE 3aHATHUS;

® TPEHUHT;

® KOHCYJIbTallUs;

Dopmubl KORmMpoaA: TEKYIIUKA U UTOTOBBIN. [IpoBoauTCS B pOpME KOHTPOIBHBIX pabOT, paCCUNTAHHBIX

Ha 40 MUHYT, TECTOB, 3a4€TOB M CaMOCTOSTENBHBIX paboT Ha 15 — 20 mMuHYyT ¢ audepeHIPOBAHHBIM
OLICHUBaHHEM.

Tekymii KOHTPOJIb TMPOBOAUTCS C IEJIbI0 MPOBEPKHM YCBOCHHUS M3Yy4aeMOro U IPOBEPSIEMOTO
MPOTPaMMHOI0 MaTepHuaia; COJIEpPXKAHUE  OINPEACISIOTCS YYUTEIEM C YY4E€TOM CTENEHU CIIOXKHOCTH
M3y4aeMOro mMaTrepuana, a Takke ocoOeHHOCTel o0yJarommxcsi kiacca. ToroBsie KOHTPOJIbHBIE PaOOTHI
MIPOBOJSITCS:

- TIOoCciIe N3y4eHHsl HanOoJiee 3HAYMMBIX TE€M ITPOTPAMMBI,
- B KOHIIE y4eOHOI YEeTBEPTH.

MaremaTnueckoe 00pa30BaHME B OCHOBHOM IIKOJIE CKJIAIbIBACTCA M3 CIEAYIOLIUX COJEPKATEIbHBIX
KOMIIOHEHTOB  (TOYHBIE Ha3BaHHUA OJIOKOB): apugpmemuka; anzedpa, 2eomempus; IleMeHHIbl
KOMOUHAMOPUKU, Meopuu GepoAmHocmeil, cmamucmuku u Jjaocuku. B cBoell COBOKYIMHOCTH OHH
OTpakaroT OOraThlii ONBIT OOyYeHHUsT MaTEeMaTHKE B Hallleld CTpaHe, YYUTHIBAIOT COBPEMEHHbBIC TEHJICHIIUU
OTCUECTBECHHOW W 3apy0e)KHOW IIKOJBI W TIIO3BOJISIOT PEaTU30BaTh TIOCTABJICHHBIC TIEpe] IIKOJIHHBIM
oOpa3zoBaHueM 1eaM Ha UWHGOPMAIIMOHHO €MKOM U TPAaKTUYeCKH 3HAYMMOM MaTepuane. ITH


http://www.uchportal.ru/load/131-1-0-4040
https://edu.skysmart.ru/
https://uchi.ru/
https://sdamgia.ru/
https://vk.com/
https://videouroki.net/
https://znaika.ru/
https://resh.edu.ru/
https://onlinetestpad.com/ru

COACPKATCIBbHBIC KOMIIOHCHTBI, pa3BUBAsACh Ha IMPOTSAXKCHUHU BCCX JICT o6yqu1/I;1, €CTCCTBCHHBIM 06p330M
MEPCIVICTAOTCA U B3aHMOHCﬁCTBYIOT B y‘-IC6HBIX Kypcax.

I'eoMeTpusi — OAMH W3 BaKHEUIIMX KOMIIOHEHTOB MaTeMaTHYECKOTro oOpa3zoBaHus. OHa HeoOXoauma i
npruoOpEeTEeHUs] KOHKPETHBIX 3HAHMHM O MPOCTPAHCTBE U MPAKTMYECKH 3HAUYMMBIX yYMEHHH, (popMHUpOBaHUS
SI3bIKA ONMUCAHHUSA OOBEKTOB OKPYKAIOIIETO MUPA, PAa3BUTHUS MPOCTPAHCTBEHHOTO BOOOPaKEHUSI U MHTYUIUH,
MaTEMaTHUYECKON KYJIbTYpPbI, 3CTETUYECKOTO BOCIUTAHUA ydaluuxcs. M3ydyeHne reoMeTpuu BHOCHUT BKJal B
pa3BUTHE JOTMYECKOTO MBIIUICHUS, B (POPMHUPOBAHUE TIOHATHS JJOKAa3aTeIbCTBA.

B kypce reomerpum 9-ro kjacca Qopmupyercs mnossTtue BekTopa. Oco0oe BHHMAaHHE YIEIseTCS
BBIIIOJIHCHUIO ONepaluii HajJ BEKTOpaMH B TeOMeTpHuecKoil ¢(opme. Yuamuecs AONOJIHAIOT 3HAHUS O
TPEYroOJbHUKAX CBEJEHUSMHU, O METOAaX BbIUMCICHHUSI JJIEMEHTOB IPOM3BOJIBHBIX TPEYroJIbHUKAX,
OCHOBaHHBIX Ha TEOpEMaX CHHYCOB U KOCHUHYCOB. J{al0Tcsd cHCTEMaTU3MPOBAHHBIE CBEIECHUS O MPaBUJIBHBIX
MHOTOYTOJIbHUKAX, 00 OKPY>KHOCTH, BIMCAHHOW B MPaBUJIbHBIA MHOTOYTOJIBHHUK U onrucaHHoi. Ocoboe MecTo
3aHMMAaeT pelLIeHHe 337a4y Ha mnpuMeHeHue (opmyia. JlaoTcs mepBble 3HAHUS O JBH)KEHUH, MOBOPOTE U
napajuieibHoM nepenoce. Cepbe3Hoe BHUMaHHE yaenseTcs (OpMHUPOBAHMIO YMEHHM paccyXIaTh, IenaTh
IpOCThIE JIOKA3aTeNIbCTBA, JaBaTh OOOCHOBAHMS BBIMONHAEMBIX AedcTBUM. [lapannenbHo 3akiajbIBalOTCS
OCHOBBI JUIsI M3Yy4CHMs] CUCTEMATHYECKUX KypPCOB CTEPEOMETpUH, (PU3MKH, XUMHUH U JIPYTUX CMEXKHBIX
IIPEIMETOB.

Kypc xapakrepusyercss paluOHaJIbHBIM COYETAaHHUEM JIOTUYECKOW CTPOrOCTH U T'€OMETPUUYECKOMN
HATJISTHOCTH. YBENMYMBAETCA TEOpeTHYecKas 3HAYMMOCTh H3Y4aeMOro MaTepHala, pacIIUpsioTCs
BHYTPEHHHUE JIOTUYECKHE CBSI3M Kypca, TMOBBIIIAETCS POJIb JAEAYKIWHU, CTETIEHb aOCTPAKTHOCTH M3y4aeMoTo
MaTepuana. Ydamiuecs OBJQJE€BAlOT MPHEMaMH  AHAJIUTUKO-CUHTETUYECKOM  JACSATENbHOCTH  IpH
JI0KAa3aTeNIbCTBE TEOPEM U pelieHuu 3anad. CHcTeMaTH4ecKoe HM3JI0KEHHE Kypca IO3BOJISIET IPOAOKUTH
paboty o GpopMHpPOBaHHUIO MPEICTABICHUNA YYaIMXCS O CTPOCHUU MaTeMaTHUECKON TeopuH, obecriednBaeT
pPa3BUTHE JIOTUYECKOTO MBILIUICHHS IIKOJIBHHUKOB. V310XeHHe MaTepuana XapaKTepHU3yeTcCs MOCTOSHHBIM
oOpallleHHeM K HarJIHOCTH, MWCIIOJIb30BAHMEM PHUCYHKOB M 4YEpTeKeld Ha BceX JTamax oOOy4YeHHs U
pa3BUTHEM I€OMETPUYECKOW MHTYWLHMU Ha 3TOM ocHoBe. lleneHampaBieHHOe oOpallleHHue K MpuMepaM W3
MPAKTUKYU Pa3BUBACT YMEHUS yUYAIIUXCS BBIWICHITh reoMeTprueckue (pakTol, JOpMbI, 1 OTHOILICHUS.

OOpa3oBarenbHble W BOCIUTATENBHBIE 33Jaud OOy4YEHHS T€OMETPUU JOJDKHBI PEeIaThCsl KOMILIEKCHO C
Y4E€TOM BO3PACTHBIX OCOOEHHOCTEH O0OydJaronmmxcs, CHenuUKd TEOMETPpUM Kak Y4eOHOro mpeaMeTa,
onpeneigomero e€ pojlb U MECTO B 0OLIell cucTeMe IIKOJIBHOro o0y4yeHuss W BocnurTaHus. Ilpu
IUIAHUPOBAHUM YPOKOB CJIEAYEeT UMETh B BHJYy, YTO TEOPETUYECKHI MaTepHall OCO3HAETCA M YCBAMBACTCS
NPEeUMYIIECTBEHHO B Tpolecce pemeHus 3anad. OpraHusys pelieHue 3ajad, IenecooOpasHo IMIupe
UCIONB30BaTh AU(GepeHIIMPOBAHHBINA MOAX0 K yJamuMcs. BakHbIM yciIoBHEeM MpaBUILHOM OpraHu3aliu
y4eOHO-BOCIIUTATENIEHOTO MPOIECcCa SBISETCS BEIOOP yUMTEIEM PallMOHAIBHON CHCTEMBI METOOB U IIPUEMOB
oOyueHus1, cOaTaHCUPOBAHHOE COUYETAHUE TPAAUIIMOHHBIX M HOBBIX METOJOB OOy4Y€HUS, ONTUMU3UPOBAHHOE
MPUMEHEHHE O0BSICHUTEIHHO-UILTIOCTPUPOBAHHBIX U IBPUCTUIECKUX METOJIOB, UCIIOJIb30BAHNE TEXHUYECKUX
cpeactB, KT —kommnoneHTa. Y4ueOHBINH mporiecc HE0OX0IMMO OPUEHTHPOBATh HA PAIIMOHAILHOE COUYETaHUE
YCTHBIX U MUCHMEHHBIX BUJOB padOThI, KaK MpU U3YYCHUH TEOPUHU, TaK U MPU PELICHUU 3a7ady. BHuMaHue
yUdTEeNsl MOJDKHO OBITh HAmNpaBlIEHO Ha pPa3BUTHE pedYM ydanuxcs, (OPMUPOBAHHE y HUX HAaBBIKOB
YMCTBEHHOTO TpyJa — IUIAHUPOBAaHUE CBOEH pPaOOThI, MOUCK pAlMOHAIBHBIX NyTeW €€ BBHINOJHEHUS,
KPUTUYECKYIO OLIEHKY PE3YJIbTATOB.

Pabouas nporpamma onupaercs Ha YMK:

1. JI.C.Aranacsu u ap. «I'eomerpust. YueOnuk nist 7 — 9 xiaccoB 00111e00pa3oBaTeNbHbIX YUPEKICHHI», 18

u3nanue, Mocksa, «IIpocsemenney, 2010.

2. lupakTuyeckre MaTepualsl 1o reoMeTpuu U1 9 kiacca, 2-e usa. — M.: Ilpocsemenue, 2001

3. 'eometpust. Tectol. 7-9 ki.: YueOHO-MeTO. IocoOue. — 4-¢ uza., crepeorurt. — M.: [Ipoda, 2000

4. Teometpus. 7-9 kmaccel. CaMOCTOSTENbHBIE M KOHTPOJIbHBIE paboThl K ydeOnuky JI.C. ATaHacsHa.
Bonrorpan: Yuurens, 2007.



5. TloypouHble pa3pabOTKH MO reoMeTpuu: 9 kimacc.— 2-¢ 3., mepepad. u gorm. — M.: BAKO, 2013 6.
Marematuka. ExxeHenensHoe puiokeHue k rasete «llepBoe ceHTSOps»

6. I'eomerpus. 9 knacc. Junakrnueckue matepuansl. 3uB b.I'.11-e u3z. - M.: Ilpocsenienue, 2009. - 127 c.
7. Uzyuyenue reometpuu B 7-9 knaccax. [locobue mist yaureneir. Aranacsia JI.C. u ap.

Peanmzanus nporpamMMbl B y4eOHOM IIpoliecce IpeaycMaTpUBaeT HCIOJIb30BAHUE CIEAYIOIIUX (opM
OpraHu3anuy y4eOHOH - MMO3HABATEIHHON JEATENPHOCTH: KOMOWHUPOBAHHBIA YPOK, YPOK O3HAKOMIICHHS C
HOBBIM MaT€pHaJIOM, YPOK 3aKpEIUICHUSI U3YYEHHOI'O0 MaTepuala, ypoK NIPUMEHEHUsl 3HAaHUWH U YMEHUH, ypOoK
000011IeHNs M CUCTEMATU3AIMH 3HaHUH, YPOK MPOBEPKU U KOPPEKIMH 3HAHUIN U yMEHUH.

[IpomexyTouHas arrecTalusi MPOBOJUTCS B (GOpME TECTOB, CAMOCTOATEIbHBIX, MPOBEPOUHBIX PAOOT H
MaTeMaTHYeCKUX AUKTAaHTOB (1o 10 - 15 MuHYT) B KOHLE JIOTMYECKH 3aKOHYEHHBIX OJIOKOB Yy4eOHOIO
maTepuaina. toropas aTrectalys NpeJyCMOTPEHA B BHJI€ KOHTPOJIBHOM paboThI.

Cpoku peanu3aiiuy mporpamMmebl 2 yaca B HeJleNro, Bcero 68 gacos (34 Hemenn).

Pabouas ydyeOHast mporpamMMa 1no MaTeMaTHKE COIVIACHO TOJIOXKEHHUIO M0 pa3paboTke paboyux Mporpamm
COJIEPKUT CIEAYIOIINE Pa3/Iebl:

[TosicHuTENbHYIO 3alMCKy, B KOTOpPOM OIpeAensioTcs BKIaA IpeaMmera Martematuka B oOliee
oOpa3oBanue, ocobeHHocTH Paboueil mporpaMMbl, oOIIHME €U, MPUOPUTETHBIE (OPMBI U METOJbI
paboThI ¥ KOHTPOJISI, CPOKU PeaTH3alyy IPOTrPaMMBI U CTpyKTypa Paboueii mporpammsl

I. Ilnanupyemble pe3ynbTaThl H3yuyeHHs MaTeMaTUKM C ONHCAaHUEM LEHHOCTHBIX OPHEHTHPOB
conepkanus yuebHoro npenmera, ¢ KM, ¢ ykazaHuem OCHOBHOI'O HHCTPYMEHTApUS AJI OLICHUBAHUS
pE3yJIbTaTOB.

Il. Comepxanue Kypca, BKIIOYAIOIIEe MepedeHb OCHOBHOTO HM3y4aeMoro maTepuaia, pachpeeieHHOTo
[0 COJIEp>KaTeIbHBIM pa3lielaM C yKa3aHHEM KOJMYECTBA YaCOB HAa M3YyYEHUE COOTBETCTBYIOIIETO
MaTepuana,

I1l. Tematnueckoe TUTAHUPOBAHWE C ONMHCAHHEM BHUAOB Y4YEOHOH JEATEIBHOCTH OOYYAIOIMIUXCS 5-X
KJIACCOB U yKa3aHHWEM KOJIMYECTBA YaCOB HA M3YYEHHE COOTBETCTBYIOIIETO MaTepUaa;

[MpunokeHnit K mporpaMMe, BKIIIOYAIOIIEEe KOHTPOJIMPYEMBIE AJIEMEHTHI CONIEP)KaHHS MpPOTPaMMEI,
TEMBI IPOCKTOB U TBOPUYECKUX PabOT, OMucaHue Y4eOHO-METOAMYECKOTO U MAaTePUATbHO-TEXHUIECKOE
obecrnieueHnsi 00pa3oBaTEIBLHOTO Tpoliecca (TepeueHb O00OPYIOBaHUSA, - TMEPEeUeHb HATJBIAHBIX M
AUJAKTHYCCKUX MAaTCPUAJIOB; y‘IGGHO-MCTO,Z[I/I‘-ICCKaH JuTeparypa, CinCok I/ICTO‘-IHI/IKOB)

HanmoHanbHO-pernoHaJbHbIi KOMIIOHEHT OTPakKeH B CJIeAYIOLIHX TeMax:
W3meputenbHble pabOThl HA MECTHOCTH. YPOK 27

JBuxenus. Ypok 50

[ToBTOpenue. Ypoku 63-65. Pemenue 3anau u3 61oka «PeasibHass MaTeMaTHKa

1. IlnaHupyemble pe3yJibTAThI
TpeOoBaHUS K YPOBHIO OATOTOBKHU YYalllUXCH:

Ha ocnoBanuu tpe6oBanuii ['ocynapcTBeHHOr0 00pa30BaTEIbHOTO CTAHApTa B COJACPKAHUU
IIPEIII0JIaracTCs Pealn30BaTh aKTyalbHbIE B HACTOSILEE BPEMsI KOMIIETEHTHOCTHBIN, TMYHOCTHO
OpPUEHTUPOBAHHBIN, N1€ATEIbHOCTHBINA MIOJIX0/Ibl, KOTOPBIE ONPEAEIIAIOT 324241 00y YeHH S

¢ [[po10KUTh OBNIAJIEHUE CUCTEMOM N€OMETPUUYECKUX 3HAHMM W YMEHHH, HEOOXOJUMBIX IS TPUMeE-
HEHUS B MPAKTUICCKOW JEATSIBHOCTH, U3YYCHUS CMEXHBIX TUCIIUIUINH, TIPOJIODKEHUsT 00pa3oBaHusl.



o [Ipo10/IKUTh MHTENIEKTYaIbHOE Pa3BUTHE, (DOPMUPOBAHHE KAa4yeCTB JMYHOCTH, HEOOXOIUMBIX 4e-
JIOBEKY JJIs1 TOJTHOLICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE; ICHOCTH M TOYHOCTH MBICIIH, KPUTHYHOCTH
MBIIUICHUS, WMHTYULUH, JIOTUYECKOTO  MBIIIJICHHUS, JJIEMEHTOB  aJIrOPUTMUYECKONH  KYJIBTYpBHI,
MPOCTPAHCTBEHHBIX MPEJICTABICHHUH, CHOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEIH;

L4 cI)OpMI/IpOBaHI/IC HpeI[CTaBJ'IeHI/Iﬁ 00 HACAX U METOAAaX MATCMATHUKH KAaK YHUBCPCAJIBHOI'O A3bIKa HAYKU
N TCXHUKH, CPCACTBA MOACTIUPOBAHUA SIBIICHUM U IMponeccCCoOB;

e Bociutanue KynbTypbl JIMYHOCTH, OTHOIICHHE K T€OMETPUHU KaK K YacTH OOIIeueIOBeYECKON Kylb-
TYpbl, MOHUMAHUE 3HAUMMOCTH F€OMETPHHU ISl HAYYHO-TEXHUUECKOIo Iporpecca.

B xone npenonaBanus reomeTpun B 9 kiacce, paboTsl Haa (GOPMUPOBAHUEM Y YUAIIUXCS MTEPEUNCIICHHBIX B
mporpaMMe 3HaHWM W YMEHHH cliefyeT oOpaliath BHUMaHWE HAa TO, YTOOBI OHHU OBJIAJEBAId YMECHHSIMHU
0011ey4eOHOro Xapakrepa, pa3Hoo0pa3HbIMHU CIOCO0aMU AESITETFHOCTH, IPHOOPETATH OMbIT:

. IUTAHUPOBAHMS U OCYILIECTBJICHUS aJlTOPUTMUYECKOM NESTEIbHOCTH, BBIMOIHEHHS 3aJaHHBIX U
KOHCTPYMPOBAHUS HOBBIX aJITOPUTMOB;

. OBJIQ/IEBAJIM IPUEMaMU aHAJUTUKO-CUHTETUYECKOMN NEATEIbHOCTH IIPH J10KA3aTEIbCTBE TEOPUHU
U pELICHUH 3a/1a4;

. IeJICHANPABICHHO O0paIlalych K MPUMEpaM U3 MPAKTUKH, YTO PAa3BUBAET YMEHMS YUaIIUXCS
BBIWICHATh TeoMeTpuueckue (akTbl, (OpMbI U OTHOLIECHUS B MpeIMeTax W SBICHHUSX JEWCTBU-
TEJBHOCTH, HWCIOJB30BAU SI3bIK TE€OMETPUH U WX OINHCAHUs, MPUOOpETaTH OIBIT HCCIeI0Ba-
TEIbCKOW JEATENbHOCTH, Pa3BUTHUS UJEH, MPOBEICHUS HKCIIEPUMEHTOB, 0000IIeHNS, TOCTAHOBKU U
(opMyIMpOBaHUs HOBBIX 33/1a4;

o SCHOTO, TOYHOI'O, TPAaMOTHOI'O M3JIO)KEHUs CBOMX MBICIEH B YCTHOM M NHMCBMEHHOH peuu;
MIPOBEJICHUS JOKa3aTeNbHBIX PAcCyKIEHUHN, apryMEHTAINH, BHIABUKECHHSI TUIIOTE3 U X 00OCHOBAHUS;
MIOWCKA, CUCTEeMAaTU3alliy, aHaJu3a U KJIacCUpUKAIMKU MH(POPMALH, UCTIONB30BaHU Pa3HOOOPa3HBIX
WH(GOPMALIMOHHBIX HCTOYHUKOB, BKIJIIOYas Yy4YeOHYI0 M CIPaBOYHYIO JUTEPaTypy, COBPEMEHHBIC
UH(POPMALMOHHBIE TEXHOJIOTHH.

B pezynomame uzyuenusn 0annozo Kypca odyuaouuecs 004cHbl YMEmv/3HAMb:

. 3HaTh ONpENENeHHUs BEKTOpa U pPaBHBIX BEKTOPOB; H300pakaTb M 0003Ha4YaTh BEKTOPHI,
OTKJIa/IbIBATh OT JAHHOW TOYKHU BEKTOP, PABHBIN JaHHOMY; YMETh pelliaTh 3a/1auH.
o YMeTh 00BSACHUTD, KaK ONpeeNsIeTcss CyMMa JIByX U 0oJiee BEKTOPOB; 3HATH 3aKOHBI CII0KEHUS

BEKTOPOB, OIIPEACIICHHE PA3HOCTHM JBYX BEKTOPOB; 3HAaTb, KakOM BEKTOP Ha3bIBACTCS
IIPOTUBOIOJIOXKHBIM JIaHHOMY; YMETb CTPOMTb CYMMY JIBYX U 0oJiee JaHHBIX BEKTOPOB, IOJIb3YSCh
IIpaBUJIaMU TPEYrOJIbHHUKA, NapajuleorpaMma, MHOIOYIOJIbHHMKA, CTPOUTh Pa3HOCTh JBYX JAHHBIX
BEKTOPOB; YMETh PEIATh 3a1auH.

. 3HaTh, KaKOW BEKTOP HA3bIBAETCS MPOU3BEACHHEM BEKTOpa Ha YHUCIIO; YMETh (OPMYJIHPOBATH
CBOMCTBA YMHOXXCHHMS BEKTOpa HA YHCIO; 3HATh, KAKOW OTPE30K HA3BIBACTCS CPENHEU JIMHHUEH
Tpaneuuu; yMeTb GopMyaupoBaTh U JOKa3bIBaTh TEOPEMY O CpEHEH JIMHUU Tpaneluun; yMeTh pelaTh
3a/1a4H.

. 3HaTh (HOPMYIMPOBKU M JIOKA3aTEIbCTBA JIEMMbI O KOJUIMHEAPHBIX BEKTOpaxX U TEOPEMBI O
Pa3JIOKEHUU BEKTOpa MO JIBYM HEKOJUIMHEAPHBIM BEKTOpaM, MpPaBWJIA JEUCTBUN HAJ BEKTOPAMH C
3aJaHHBIMUA KOOPAMHATAMU; YMETh PEIIATh 3a1a4U.

o 3HaTh U YMETh BBIBOAMTH (POPMYJIBI KOOPAMHAT BEKTOpA 4yepe3 KOOPAMHATHI €ro KOHIA U
Hayaja, KOOpPJUHAT CEPEINHBI OTPE3Ka, IJIUHBI BEKTOpPA U PACCTOSHUS MEKIY ABYMS TOYKAMH; YMETh
pemarh 3a1a4n.

J 3HaTh U YMETb BBIBOJUTH YPaBHEHUS OKPYKHOCTU U MPSIMOW; YMETh CTPOUTH OKPYKHOCTH U
IIpsIMBbIE, 3aJJaHHbIE YPABHEHUSIMH; YMETh PELIaTh 3a4auu.
. 3HaTh, KaK BBOJATCS CHHYC, KOCHHYC M TaHreHc yrioB or 0° no 180° ymeTp mokas3elBaTh

OCHOBHOC TPUTOHOMETPUUCCKOC TOXICCTBO, 3HATDH (bOpMYJ'II)I AJId BBIYUCIICHHA KOOpJAWHAT TOYKH,
YMCEThH pelIaTh 3aa4u.



J 3HaTh W YMETh [OKa3blBaTh TEOpPEMYy O IUIOMIA[M TPEYroJbHUKA, TEOPEMbl CHHYCOB H
KOCHHYCOB; YMETh PEIIaTh 3a/1a4H.

. YMeTh OOBSCHUTH, YTO TaKOE Yroll MEXAYy BEKTOpaMH; 3HATh OINpEACNICHHE CKAISIPHOTO
MIPOM3BEICHHUS BEKTOPOB, YCIOBUE MEPIEHIANKYIIPHOCTH HEHYJIEBBIX BEKTOPOB, BbIpaKEHUE
CKAJIIPHOTO MTPOU3BEJICHUS B KOOPAMHATAX U €r0 CBOMCTBA; YMETh PeIlaTh 3aJauH.

o 3HaTh ompeJeieHe MPaBUILHOIO MHOTOYTOJIbHUKA; 3HATh U YMETh JOKa3bIBaTh TEOPEMBI 00
OKPY>KHOCTH, OIMCAHHOW OKOJIO TPAaBWJIBHOTO MHOTOYTOJbHHUKA, U OKPY>KHOCTH, BIUCAHHOU B
MPABWIBHBI MHOTOYTOJNBHHK; 3HATh (OPMYIBl [JIsl BBIUMCICHHS yIya, IJIOM@AAHM W CTOPOHBI
MPaBUILHOTO MHOTOYTOJIbHUKA M PaJNyca BIMCAHHOW B HETO OKPY)KHOCTH; YMETh WX BBIBECTH H
MIPUMEHSITh [IPU PEIICHUH 3a]1a4.

J 3Hath (GOpMyNbl JIMHBI OKPYKHOCTH M JIYTU OKPYXHOCTH, IUIOIIAAU Kpyra M KPYroBOTO
CEKTOpa; yMETh MPUMEHSTh UX MPU PEIICHUU 3a/1a4.
o YMeTh OOBSCHUTH, UTO Takoe OTOOpakeHHe IUIOCKOCTH Ha ce0s; 3HaTh OIpeaelcHHe

ABWIXXKAHUA IIJIOCKOCTH; YMCTH [O0Ka3blBaTb, YTO OCEBAaA MW LCHTpaJibHaA CHUMMCECTPUH ABIAIOTCA
ABWXXCHUSAMU U YTO IIPU ABHUKCHUHN OTPE30K 0T06pa)KaCTC$I Ha OTPC30K, a TPCYT'OJIbHUK — Ha paBHLIfI
EMY TPCYT'OJIbHUK, YMECTb pC€UIaTh 3aa4YH.

J YMeTh OOBSICHUTH, 4YTO TAaKOE TMapaUICNbHBIM TEPEeHOC U IOBOPOT, JOKA3bIBaTh, YTO
napajieNibHbII NEePEHOC U TOBOPOT SIBJISIOTCS IBHXKEHHUSIMU IJIOCKOCTH; YMETh PelliaTh 3aauH.
J HNmeTts mpencraBieHHss O MPOCTEMINIMX MHOTOIpaHHMKAaX, TelaX U IOBEPXHOCTSIX B

MIPOCTPAHCTBE; 3HATH (POPMYIIBI JJIsi BBIYMCICHHS TUIOMIAeH MOBEPXHOCTEH 1 0OBEMOB TeII.

Yyauuecs 10/2KHbI yMeTh

—onpeoenams 11eb JeTeIbHOCTH Ha YPOKE C IIOMOIIBIO YUUTENS U CaMOCTOSITEIbHO;

—YUYUTBCS COBMECTHO C yUUTETIEM OOHAPYKUBATh U (hopmyauposams yuebHy0 npobiemy,

—YYUTBCS NAAHUPOBamsb YIeOHYIO NeSITETFHOCTh Ha YPOKE;

—8bICKA3bI8AMb CBOIO BEPCHUIO, TIHITATHCS TMPEAIaraTh Crocod e€ mpoBepKu (Ha OCHOBE IPOIYKTHBHBIX
3a/laHull B y4eOHUKE);

—paboTasi 1Mo NMpeI0KEHHOMY TUTaHY, UCHOIb308amb HEOOXOIUMBIE Cpe/icTBa (YUeOHUK, KOMITBIOTED U
MHCTPYMEHTHI);

—onpeoensims YCIEITHOCTb BBIIIOJIHEHUS CBOETO 33/1aHUS B TUAJIOTE C YUUTEIIEM.

CpencTBoM (OPMHUPOBAHUS PETYIATUBHBIX TEHCTBHIA CITy’KaT TEXHOJIOTHS TIPOOJIEMHOTO TUaiora Ha dTare
U3y4eHHsI HOBOT'O MaTepHaja U TeXHOJOTHsI OLICHUBAaHUS 00pa30BaTEeNbHBIX JOCTIKEHHUH (Y4eOHBIX
YCIIEXOB).

—OPHUEHTHPOBATHCS B CBOCH CHCTEME 3HAHUI: NOHUMAMb, YTO HY>KHA JIOTIOTHUTENIbHAs HH(popMaIus
(3HaHMs) U1 peleHus yueOHOM 3a1aun B OJMH I1Iar;

—0enamp TPEABAPUTENBHBIA 0mMOOp NCTOUHUKOB MH(GOPMAITUH IS PEIICHUS y4eOHOM 3a1a4H;

—100BIBaTh HOBBIE 3HAHUS: HAX0OUmMb HEOOXOANMYIO HH()OPMAIHIO, KaK B YUeOHHKE, TaK U B
NPEUIOKEHHBIX YUUTEIIEM CI0BapsIX, CIIPABOYHUKAX U UHTEPHET-pecypcax;

—100bIBATh HOBBIC 3HAHUS: U36/1eKamb UHPOPMAIIHIO, TIPEICTABICHHYIO B Pa3HBIX opMax (TEKCT,
TabIuUIa, cXeMa, WILTIOCTPALHS U Ap.);

nepepadaTbIBaTh MOMYYEHHYIO MHYOPMALUIO. HaAO1100amsb U 0enams CaMOCTOSATEIbHBIE 861600bl.
CpenctBoM (hopMHUpOBaHMSI TO3HABATEIbHBIX JEHCTBUHN CIYKUT Y4eOHbII MaTepual U 3aJlaHusl ydeOHUKa,
o0ecrnieynBaroIIye NepBYIO JIMHUIO PA3BUTHUS - YMEHHUE OOBSICHATH MHUP.



—JIOHOCHUTD CBOIO TIO3UIIHIO 10 APYTUX: 0hopMisimsb CBOIO MBICIbH B YCTHOW U MUCbMEHHOU peuu (Ha
YPOBHE IPEJIOKEHUS UM HEOOIBIIOT0 TEKCTA);

—CIIyIIaTh ¥ TIOHUMATh peysb Opy2ux;,

—BBIPA3UTEIBHO YUMAmMsb U NepecKkasvléams TEKCT;

—acmynamps B 0ecely Ha YpOKe U B )KU3HH;

—COBMECTHO 00208apusamucs 0 MpaBUiIax OOIIEHNs U IOBEJCHHS B IIKOJIE U CIIEI0BATh UM;

—YUUTBCSl 8bINOAHAMb PA3IUYHbIE POJIU B TpymIe (JINAEpa, UCIIOJHUTENS, KPUTHKA).

CpenctBoM (hopMUPOBAHHUS KOMMYHUKATUBHBIX IEUCTBUHN CITy’KaT TEXHOJIOTHSI MPOOJIEMHOTO Thaiora
(MoOY>XIaroIuii ¥ OBOIAIIHMIA AUAJIOT ), TEXHOJIOTHS MTPOAYKTHBHOTO YTECHHS U OPTaHU3aIMs pabOTHI B
MaJbIX Tpymnmnax.

HUcnonb3yeMble TEXHOJIOTHN, MeTOAbI U (POPMBI PadOTHI.
[Tpu peanuzauuu JaHHON IPOrPaMMBbI UCIIOJIB3YIOTCS DJIEMEHTHI CIEAYIOIIMX TEXHOJIOTHA:
1. 3mopoBBeCcOepeKeHNUS;
2. mejaroruky COTpyIHUYECTBA;
. IPOOJIEMHOT0 00yUYEHUS;
. IO3TANHOT0 (POPMUPOBAHNUS YMCTBEHHBIX JCHCTBHI;
. Pa3BUTUS UCCIIENOBATEIBCKUX HaBBIKOB;
. MHAUBUAYAJIbHO-INYHOCTHOTO 00y4YeHMS;
. Pa3BUTHS TBOPUECKUX CIIOCOOHOCTEH;
. i pepeHITMPOBaHHOTO MOAX0a B 00 YICHHH,
. UKT;
. UTPOBBIX;

SO0 I DN W

p—

MeTtonapl 0Oy4eHwHs:

I. Krnaccudukanust mo HCTOYHUKY 3HAHUMA:
= CrnoBecHble
= Harnaaaeie
. IIpakTuueckue
Il. Knaccudukamus no xapakrepy YII
. OOBSICHUTEIBHO-WILITIOCTPATUBHBII
. [TpoGaemMHOe M3I0)KeHUE 3HAHUH
. YacTUYHO-TIOUCKOBBIN (3BPUCTHUECKUIA)
. HccnenoBaTenbCkuii
o PenponykTuBHBIM
I1l. Knaccudukamnus mo Joruke
. NunykTuBHBIN
= JlenyKTuBHBII
. AHanoruu

I[J'ISI HpOHYKTHBHOﬁ pa6OTBI 10 HaHHOﬁ nporpamMme CJIIeAyeT COYCTaTh MHOFOO6paSI/Ie MCTOOO0B 06y‘leHI/I${.

®opmbl padoThI
K nanbonee npuemieMbiM ¢popMaM OpraHu3aluy y4eOHbBIX 3aHATHH 110 MATEMAaTUKE MOKHO OTHECTH:

VYpoxk-nekius. [Ipeanonaraiorcs COBMECTHbBIE YCHIINS YUUTENSI U YUSHUKOB JUI pelieHus o0ueit
POOJIEMHOM MO3HABATEIILHOM 3a/1a4H.

VYpok-npaktukyM. Ha ypoke ydammecs: paboTaroT HaJ pa3IMYHbIMU 33JIaHUSIMHU B 3aBUCIMOCTH OT CBOEH
MOJITOTOBICHHOCTH. BBl paboT MOTYT OBITH CAMBIMU Pa3HBIMU: TUCHMEHHBIE UCCIICIOBAHMS, PEIICHUE
Pa3IMYHBIX 33/1a4, TPAKTUIECKOE TPUMEHEHUE PA3TUIHBIX METOIOB pelieHus 3a1a4. KomOmHMpOBaHHBIN
YPOK IperoiaraeT BEIOTHEHHE paboT U 3a/1aHuil pa3HOTO BHUIA.
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VYpok—urpa. Ha ocHOBE HTpOBOM JEATEIBHOCTH yYalllUECs TO3HAOT HOBOE, 3aKPEIUISIOT U3YYEHHOE,
0TpabaThIBAIOT PA3TUYHBIC YUCOHBIC HABBIKH.

VYpox pemienus 3ama4. BeipabaTeIBaroTCs y yUaluxcst yMEHHUSI M HABBIKU PEIICHUS 3a/1a4 Ha YPOBHE
00513aTeIbHONM U BO3MOXKHOM MOJITOTOBKE.

YPOK'TGCT.TGCTI/IpOBaHI/Ie IMPOBOAUTCA C LEJIBbIO NUATrHOCTUKH HpOGCJ’IOB 3HaHI/II>'I, KOHTPOJIA YPOBHA
06y‘I€HHOCTI/I ydaluxcs, TOCHUPOBKU TEXHUKE TCCTUPOBAHMA.

VYpok - camocrositenbHas padota. Ilpennaratorcs pasHble BUABI CAMOCTOSTENBHBIX pa0oT.

Ypok - koHTpoabHas paboTa. KoHTpoib 3HaHMI 1O MPOHIEHHON TeMe

®opMbI IPOMEKYTOYHON U HTONOBOM ATTECTALIUM:

OcBoeHne 00pa3oBaTEIbLHBIX IMPOTPAaMM OCHOBHOTO OOIIEro oOpa3oBaHMs 3aBepIIAeTCs 00s3aTeTbHOM
WUTOTIOBOM aTTECTALIMEN BBIITYCKHUKOB.

['ocymapcTBeHHass WTOroBasi aTTECTAlMsl BBIMTYCKHUKOB IIKOJBI OCYIIECTBISETCS B COOTBETCTBUU C
[TonoxxeHneM 0O TOCYAapCTBEHHOW (MTOTOBOM) aTTeCTAIMU BBIMTYCKHUKOB ~ 00111€00pa30BaTEeIIbHBIX
YUpEeXACHUHN, YTBEPKACHHBIM MUHUCTEPCTBOM 00pa3oBaHus u Hayku Poccutickoit denepanun.

Buzst 1 popMbI KOHTpOIIS: IEpEBOIHAS ATTECTAIUS, TPOMEKYTOUHBIN, PEAYIPEAUTEIbHBI KOHTPOJIb,
KOHTPOJIbHBIE PaOOTHI.

[IpomexyTouHas arTecTanysi IPOBOJUTCS B pOpPME TECTOB, KOHTPOJIBHBIX, CAMOCTOSATEIBHBIX PadOT.

Ha ocHoBaHuM pe3ynbTaToOB MPOMEKYTOYHOM aTTECTAIMM BBICTABISIOTCS UTOTOBBIE OIICHKH.

KoHTponb Hag npeaMeTHbIMUA KOMIETEHIMAMHU YYaIUXCsl OCYIIECTBIISETCS Yepes:

1. ycTHBIE paOOTHI:yCTHBIN CYET, OTBETHI HA BOMPOCHI,3a4ETHI IO TEOPHUH.

2. MMCHMEHHBIE Pa0OThHI: MATEMAaTUYECKNE IUKTAHTHI, IOMAITHIE PAa0OTHI (HHIUBUIYAIbHBIE,

TBOPUYECKHUE), CAMOCTOATEIbHBIE pa0OTHI (00y4aroIIne, MPOBEPOYHBIE ), KOHTPOJIbHbBIE PA0OTHI

(Texy1iue, UTOroOBbIE),3a4ETHI 1O IPAKTHKE.

KoHTposibHO-N3MepuTeIbHbIe MATEPHAJIBI Pa3padoTaHbl HA OCHOBE MOCOOM I

. ['eomeTpus. CamocToATEIbHBIE M KOHTPOJbHBIE Pa00THI: 7-9 knacchl. Huenckas M.A.
o [Toypounsie miansl. ['eomerpus 9 knace. T. JI. AdanacreBa

Kpurepun n HOpMbI OLIeHKH 3HAHWH, YMEHHI H HABBIKOB 00y4ar01IMXCs
10 FeOMeTPHUH.

1. Ouenka nucoMeHHBIX KOHMPOIbHHIX PAOOM 00YUAIOUWUXCA NO 2EOMEMPUU:
OTBeT OLICHUBAETCS OTMETKOM «5», eciu:

o paboTa BBIIOJIHEHA MOTHOCTHIO;
. B JIOTUYECKHX PACCYKICHUSAX U OOOCHOBAHUH PEIICHUS HET MPOOEIIOB U OMHUOOK;
L B PCHICHWHN HET MAaTCMATUYCCKHUX OIIMOOK (BO3MO)KHa OoaHa HECTOYHOCTBL, OIIMCKA, KOTOpas HE
ABJIACTCA CIICACTBUEM HE3HAHUA NI HCIIOHUMAaHUA y‘ICGHOI‘O MaTepI/IaHa).
OtMmeTka «4» CTaBHUTCS B CISAYIOMIAX CIyJasiX:

o paboTa BBINONHEHA TOJIHOCTHIO, HO OOOCHOBaHHS IIAroB PEHICHUS HEIOCTATOYHBI (eciu
yMeHHE 000CHOBBIBATh PACCYKIIEHHUS HE SBISIIOCH CHIEIMAIbHBIM 00bEKTOM IIPOBEPKH);
. JIOTYIIEHbI OJIHAa OLIMOKAa WJIM €CTh JBa — TPU HENOuUE€Ta B BBIKJIAJIKAX, PUCYHKaX, 4epTexax
i rpadukax (€Cu 3TH BHIBI paOdOT HE SIBISLTUCH CTICIIHATEHBIM 00bEKTOM TPOBEPKH).
OtmeTKa «3» CTaBUTCS, €CIU:

. JOTYIIEHO 00Jiee OTHOM OMMOKM WM O0Jiee IBYX — TPEX HEIOUYETOB B BBHIKJIAIKAX, YEPTEKAX
i rpadukax, Ho 0O0ydJaromuiics o61aaaeT 00s3aTeTbHBIMUA YMEHUSIMH TI0 IPOBEPSIEMOI TEME.
OTMeTKa «2)» CTaBUTCS, €CIIN:
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° JOIMYIICHBI CYHICCTBCHHBIC OI_HI/I6KI/I, IIOKa3aBIIMKEC, YTO 06y‘laIOH_[PII>’IC$I HC 06naz[aeT
00s3aTeILHBIMU YMCHUAMU I10 JIAaHHOM TeMe B MOJIHOM MEpe.
Otmetka «1» CTaBHUTCs, CCIIN:

. paboTa 1mokaszajia TIOJIHOE OTCYTCTBHE y OoOydaromierocsi o0si3aTeIbHBIX 3HAHUW U YMEHHM 1O
HpOBepHeMOﬁ TEMC UJIN 3HAYUTCIJIbHAsA 4aCThb pa60TLI BBITIOJTHEHA HE CaMOCTOATEIIBHO.

Y4uTenp MOXKET MOBBICUTh OTMETKY 3a OPUTMHAJIBHBIN OTBET Ha BOIIPOC WJIM OPUTMHAIBHOE PELICHHE
3aJ]auu, KOTOPbIE CBUJIETENBCTBYIOT O BBICOKOM MaTeMaTHYECKOM Pa3BUTHU 00yUaroIerocs; 3a pelieHue
0oJee CII0KHOM 3a7]auu MITH OTBET Ha 0oJiee CIOKHBIN BOIPOC, MPEIOKEHHBIE 00yJaromeMycst
JIOTIOJTHUTEIIBHO TOCIIE BBIITOJHEHHSI UM KaKUX-THO0 APYruX 3aJaHUM.

2. Ouemca YCmHbIX omeemos o6yua10u4uxc;1 no ceomempuu:

OTBeT OIIEHUBAETCSI OTMETKOM «5», €CITU YUYCHUK:

° MOJTHO PACKPBUI COJIEpP)KaHUE MaTepuasia B O0bEMe, MPEIYCMOTPEHHOM NPOrpaMMOM |
y4eOHUKOM;

° W3JIOKHII MaTeprajl TPaMOTHBIM SI3BIKOM, TOYHO HCIIOB3YS MaTeMaTHYECKYH0 TEPMHHOJIOTHIO
Y CUMBOJIMKY, B OTIPEICJICHHON JIOTMUECKON MOCIIeI0BATEIbHOCTH;

° MPABUIIBHO BBITIOIHWI PUCYHKH, YEPTEXKH, TPAQUKHU, COMYTCTBYIOIINE OTBETY;

° MoKasaj yMEHHE WUTFOCTPUPOBATH TEOPUIO KOHKPETHBIMH MTPUMEPAMU, IPUMEHSATh €€ B HOBOM
CUTYAIIMH TPU BBHITOJTHECHUH MPAKTUIECKOTO 3a/1aHHS;

° MPOJICMOHCTPUPOBAJL ~ 3HAHUE  TEOPUU  paHEE  H3YYEHHBIX  CONYTCTBYIOIIMX  TEM,
c(hOpMUPOBAHHOCTh U YCTOMYHUBOCTD UCITOIB3YEMBIX ITPH OTBETE YMEHHUI U HABBIKOB,;

° OTBEYAJI CAMOCTOSITEIFHO, O€3 HABOISAIIUX BOIIPOCOB YUUTEIIS;

° BO3MOKHBI OJlHa — JIB€ HETOYHOCTU IPH OCBEIICHHUE BTOPOCTENEHHBIX BOIMPOCOB WJIH B
BBIKJIaJIKaX, KOTOPbIE YYCHHK JIETKO UCTIPABUII ITOCIIE 3aMEUaHUs YIUTETIs.

OTBeT OLICHHUBACTCA OTMETKOM «4», €CJIN YAOBJICTBOPACT B OCHOBHOM TpC6OBaHI/I$IM Ha OLICHKY ((5)), HO IIpH
9TOM HUMECCT OJUH U3 HCJOCTATKOB:
® B U3JIOKCHUHN JOIMYIICHBI HEOOJIBIIIHE HpO6CJIBI, HC MCKA3UBIICC MATECMATUYICCKOC COACPIKAHUEC OTBCTA,
e NOMYIICHBI OJUH — JIBa HCJA0YCTA MPU OCBCIICHUHU OCHOBHOI'O COACPKaHMA OTBCTA, HCITPABJIICHHBIC
MMOCJIC 3aMCYAHUS YUUTCIIA,
® NOMYIICHBI omuoOKa min 0oJjiee JABYX HCOJOYCTOB IPHU OCBCUICHUU BTOPOCTCIICHHBIX BOIIPOCOB UJIU B
BBIKJIaJIKaX, JICTKO UCIIPABJICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA.

OtMmeTKa «3» CTaBUTCA B CICAYIOUIUX CIyYasx:

e HETIOJTHO PACKPBITO COJIEpKaHNUE MaTepHana (ColepKaHnue H3JI0KEHO (hparMeHTapHO, HE BCET/Ia
MOCJeI0BaTeIbHO), HO IOKA3aHOo 001ee MOHUMaHUE BOIPOCa U MPOJIEMOHCTPUPOBAHbI YMEHHUS,
JOCTAaTOYHBIE /IS YCBOCHHUS IPOTPAMMHOTO MaTepHaia;

 UMEJIMCh 3aTPYAHCHHS UIIK JIOMYIICHBI OUTMOKY B ONPECIICHUN MaTeMaTHYECKON TEPMHHOJIOTHH,
YyepTekax, BBIKIAIKaX, HCIIPABICHHBIC ITOCIIE HECKOJIBKUX HABOISAIIMX BOIIPOCOB YUUTEIIS;

e YYCHUK HE CIPABHJICS C PUMEHEHUEM TEOPUHU B HOBOW CHTYallUH NIPU BBITIOJIHEHUH TIPAKTHYECKOTO
3aJJaHMs, HO BBITTOJIHIII 33JaHUsI 0053aTEIIbHOTO YPOBHSI CIIOKHOCTH TI0 IaHHOU TeMe;

e [IPU JIOCTATOYHOM 3HAHUH TEOPETHUECKOr0 MaTepHaia BbISBICHA HEJOCTaTOUHAs C(hOPMHUPOBAHHOCTh
OCHOBHBIX YMEHUI 1 HABBIKOB.

OTMeTKa «2)» CTaBUTCS B CIEAYIONIIUX CIydasx:

e HE PACKPBITO OCHOBHOE CO/IEp)KaHUE y4eOHOTO MaTepuana;
e O0HAPY)KEHO HE3HAHUE YUCHUKOM OOJIbINEH WM HanbOoiee BAXKHOW YacTH y4eOHOTO MaTepHaa;
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® TOMYIICHBI OIIIMOKY B OIpCaAcICHNN HOHHTHﬁ, IIpH UCITIOJIb30BAHHUNU MaTeMaTUYEeCKOH TEPMHUHOJIOIUH,
B pUCYHKaX, 4YCPTCIKAX UIIU Fpa(bI/IKaX, B BBIKJIaJIKaX, KOTOPBIC HC UCIIPABJICHEI ITOCJIC HCCKOJIBKUX
HaBOOAIIUX BOITPOCOB YUUTCIIA.

Otmetka «1» cTaBUTCS, €CIIH:

YUCHUK 06Hapy>1<1/m MMOJIHOC HC3HAHNUC U HCIIOHUMAHHUEC U3y4acMOro yqe6Hor0 MaTepuajia uin
HE CMOT OTBETUTH HU HAa OJWH M3 IMOCTABJICHHBIX BOIIPOCOB IO U3YUCHHOMY MaTCpHaly.

Oo0mas kaaccupukanusi omnodOK.

[Ipu oneHke 3HaHUM, YMEHHH U HABBIKOB OOYyYarOIIMXCS CJEIYyeT YYUTHIBaTh BcEe OMMOKU (TpyOble U
HerpyOble) U HeJJOUYETHI.

I'pyObIiMH cuuTarOTCS OIIMOKH:

e  HE3HaHWE ONPECIICHUS OCHOBHBIX IMOHSATHH, 3aKOHOB, IMPABUJI, OCHOBHBIX TIOJIOKEHUH TCOPUH,

He3HaHue (GOopMyJ, OOIICTIPUHATHIX CUMBOJIOB 0003HAUEHUH BEIMYNH, STUHUI] UX U3MEPCHUS,
e HE3HAHWE HAUMCHOBAHWH CIMHHUIl H3MEPEHUS,

HEYMEHHE BBIJICIUTH B OTBETE TJIABHOEC;

HEyYMCHWE IPUMECHSTh 3HAHUS, aJITOPUTMBI JIsI PEIIICHHS 3a/1a4;

HEYMEHUE JIeNIaTh BBIBOJIBI U 0000IICHUS;

HEYMEHHE YUTaTh U CTPOUTH IpauKy;

HEYMEHHE TOJIb30BAThCS TIEPBOMCTOYHHKAMH, YICOHUKOM U CIIPAaBOYHHKAMH;

NOTepst KOPHS WM COXPaHEHHE TIOCTOPOHHETO KOPHSI;

oTOpacbiBaHuE 0€3 OOBSICHEHUI OJTHOTO U3 HUX;

paBHO3HAYHBIC UM OIIUOKH;

BBIUMCIIUTENIbHBIC OMIMOKH, €CITM OHU HE SIBJISIFOTCS] OTUCKOM;

JIOTHYECKUE OIINOKH.

K HerpyObIM ommOKam cieryeT OTHECTH:

®  HETOYHOCTh (POPMYITHPOBOK, ONPEICICHHI, TOHITUI, TEOPHIi, BEI3BaHHASI HEMOIHOTOM OXBaTa
OCHOBHBIX IIPU3HAKOB OMPEIEIIEMOr0 MOHATHS WM 3aMEHOM OJTHOTO - IBYX W3 3TUX MPU3HAKOB
BTOPOCTEIIEHHBIMU;

®  HETOYHOCTH rpaduka;

®  HepalMOHAIBHBIN METO pEIIeHUs 3a4a4M WIK HEAOCTATOYHO MPOAYMaHHBIN TIJIaH OTBETA
(HapylieHue JIOTUKU, MOJAMEHA OTJEIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMU );

e  HepalMOoHaJbHBIE METO/IBI PAOOTHI CO CIIPABOYHON U APYTOM TUTEPATYPOIL;

® HEYMEHHE peliaTh 33/1aui, BHITIOIHATD 3a/IaHMsI B OOIIIEM BHUJIE.

Henoyeramm SIBIISIIOTCS

o HepalOHAJIbHbIE IPUEMBbI BBIYMCICHUN U TPe0Opa30BaHUIA;
. HeOpeXHOE BBINOIHEHHE 3aMKcel, yepTexkel, cxeM, rpaduKoB.

2. Coaep:xanue y4eOHOro npeamera.
N3MmeHeHnsl, BHECEHHbIE B ABTOPCKYI0 y4eOHYI0 MPOrpaMMy M UX 000CHOBaHMe:
B nHauane yuyeGHOTO To/ia JaHHOW pabodeil mporpaMMoi MPEeayCMOTPEHO MOBTOPEHHE MaTepuaa 8
KjJacca B 00béMe 2 4acoB. B cOOTBETCTBMM C IUIaHOM BHYTPUIIKOJIBHOTO KOHTPOJIS C LENbI0O U3y4YCHHUS
IPEenoJIaBaHus IPEAMETOB U, B CBSI3U C BKIIOYEHUEM 3aJJaHUN 110 TEOMETPUU B SK3aMEH 3a KypC OCHOBHOM
mkosel B opmate ['MA, noGaBneHa BXoaHas KOHTposibHas pabora (3a kypc 7-8 kimaccoB). Iloatomy
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M3MEHEHO COOTHOILEHHE YacoB Ha paszzaen «lTtoroBoe moBTropeHue». BMmecTo npennokeHHBIX B aBTOPCKOM
nporpamme 9 yacos, B paboueii mporpamme 6 4acos.

YyeOHo-TEMAaTHYECCKH IJIAH.

Ne TemslI (pa3nens) Konnuect KoHTponbHBIE paboThI
BO YacOB
1. BBoaHoe noBTOpeHne 2+ 1una | KourponbHas paboTa mo TEKCTY
K/p aIMUHHUCTPAIUH - BXOTHOM
KOHTPOJIb.
2. Bekropsr 8
3. MeTton koopAauHAT 10 Konrtponbnas padora Ne 1
4. CooTHolIeHHE MEXTy CTOPOHAMH U 11 Kontponbhas pabora Ne 2

YIJIaMH TPEYTOJIbHUKA

S. JlMHa OKpY>KHOCTH M IIJIOLIAa/1b 12 Kontponsnas padota Ne 3.
Kpyra

6. JIBrxeHme 8 KonTponbaast padora Ne 4.

7. HavansHbie cBeieHuUs U3 8
CTepEOMETPUHU

8. AKCHOMBI IIJTAHUMETPUHU 2

9. Hrorosoe noBTopeHue 6 Hroroas xoHTposabHas paboTta

Uroro: 68 6

XapakTepuCcTHKA OCHOBHBIX COAEPKATEIbHBIX JHHHU I

1. BBoiHoe moBTOpeHHeE (2 U + 1 4 K/p)

[ToBTOpeHue kypca 7-8 Kiaccos.

3HaTh M IOHUMATH:

MOHSTHS: MeIaHa, OMCCEKTpHCa, BEICOTA, TPEYTOJIbHUKA, TTApaIIeIIOrpaMM, Tparemus, poM0O, KBapar.

Ymern:

BBITIOJTHATH 3a7a4u u3 pa3aenos kypca VIl kinacca, ncrons3ys teoputo: reopema [udaropa, cBoricTBO
CpeIHeH JIMHUU TPEYTOJIbHUKA, (POPMYIIbI BEIUMCIICHUS IUIONIAN TPEYrOIbHIKA; CBOMCTBA, MPU3HAKH
napaiesiorpaMma, pomoa, mpsiMOyTrOJIbHUKA.

YuuteiBaTh Pa3HbIC MHCHUA U CTPCMUTLCA K KOOPAWHAIINU Pa3JITUIHBIX HO3I/II_[I/II>'I B COTPYAHHUYCCTBE,
KOHTPOJIMPOBATH ICUCTBHSI MApPTHEPA.

BHocuTh HEOOXOAMMBIE KOPPEKTUBHI B ICHCTBHUE TIOCIIEC €T0 3aBEPIICHUS HA OCHOBE y4éTa Xapakrepa
C/ICTIAHHBIX OIIMOOK; pa3indyaTh Coco0 U Pe3yibTaT NCHCTBHS.

OpueHTHPOBaThCS HA pa3HOOOpasue criocoboB pemeHus 3a1a4. CTpOUTh peueBOe BHICKA3bIBAHUE B YCTHOM
U MMUCbMEHHOH (opme.

2. Bextopnl (8 1)

[Tonstue BekTopa. PaBeHCTBO BekTOpOB. CI0KEHHE W BBIYUTAHUE BEKTOPOB. YMHOXXCHUE
BEKTOpa Ha YHCIIO.

Heab: yuuTh 00YYaIOUIMXCS BBIOTHATH JEHCTBUS HAll BEKTOPAMH KaK HAIIPABJICHHBIMU OTPE3KaAMH.

3HATH U MOHUMATH:

- IOHSATHUS BEKTOPA, HYJICBOTO BEKTOPA, JUIMHBI BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PABEHCTBA BEKTOPOB;
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- oTiepaIy HaJl BEKTOPaMH B TEOMETpUUECKOM opme (MMPaBUIIO TPEYroIbHUKA, TTPABUIIO
napajuiesorpaMmma, paBuiIO0 MHOTOYTOJIbHUKA, TPABUJIO IIOCTPOCHUS pa3HOCTH BEKTOPOB U BEKTOPA,
MOJTYYArOIIETOCS MPU YMHOXXEHUHU BEKTOPA Ha YHMCJIO);3aKOHBI CJIOKEHHSI BEKTOPOB, YMHOXKCHHS BEKTOpa Ha
YHCJIO;

- (hopmyity I BBIYUCIICHUS CPEAHEH JIMHUN TPATICIUH.

YMmeTh:

- OTKJIaAbIBATH BeKTOp oT HaHHOfI TOYKH,

- [10J130BATHCSI MPABUIIAMH MPU TOCTPOEHUU CYMMBI, Pa3HOCTU BEKTOPOB; BEKTOPA, MOJIY4AIOIIETOCs

MIPU YMHOXXEHUHU BEKTOpa Ha YHCIIO;

- IPUMEHATH BEKTOPHI K PEIICHUIO 3a/1a4;

- HaXOJINTh CPETHIOIO JIMHUIO TPEYTOJbHUKA;

e Bekrop onpezensercs Kak HaIIPaBJICHHBIA OTPE30K U ACHCTBHS HAJl BEKTOPAMHU BBOIATCA TakK,
KaK 3TO MPUHATO B (pU3MKE, T. €. KaK JEHCTBUS C HallpaBICHHBIMU OoTpe3kamMu. OCHOBHOE BHUMaHUE
JOJDKHO OBITh YNIEJEHO BBIPAaOOTKE YMEHMH BBIIOJHATH ONEPALMU HAJ| BEKTOpaMHU (CKJaJbIBaTh
BEKTOPBI 110 IIPABUJIAM TPEYIOJbHUAKA U MTAPAJIIEIOrPaMMa, CTPOUTh BEKTOP, PaBHBIN PA3HOCTH JIBYX
JTAaHHBIX BEKTOPOB, a TAK)KE BEKTOP, pPaBHBINA MPOU3BEICHUIO JAHHOTO BEKTOPA HA JAHHOE YHCJIO).
KonTponuposats neiictBus naptHépa. JloroBapuBaThCsl U MPUXOAUTDH K 00IIEMY PEIICHHIO B COBMECTHOM
NEATENBHOCTH, B TOM YUCJIE B CUTYallU! CTOJIKHOBEHUS UHTEPECOB.
Pasnuyats crioco6 u pe3ynpraT aenctBusi. OneHUBaTh NPaBUIILHOCTD BBIIOJIHEHUS JEHCTBUS HA YPOBHE
aJIcKBaTHOM PETPOCTIEKTUBHON OLICHKH.
Bnagets 06muM npuéMom pereHus 3aaa4. Mcnonb3oBaTh MOMCK HEOOXOAMMON HHPOPMALIUU ISt
BBINTOJIHEHUS 3aJIaHUH C UCII0JIb30BaHUEM YUeOHOU IUTEpaTyphl

3. Meton xoopauuat (10 u)

Pa3noxenue BekTOpa IO ABYM HEKOJUIMHEApHBIM BekTopam. Koopaunarel BekTopa. IIpocreii-
mYe 3aJa4yd B KOOpAWHATAX. YPaBHEHHUS OKPYKHOCTH M NpsAMoi. lIpumeHeHue BEKTOpOB H
KOOpPJAMHAT IPU PEIICHUHU 3a1a4.

Heab:

IIO3HAKOMUTH C UCIOJIb30BAHUEM BEKTOPOB U METOJA KOOPAUHAT IIPU PELICHUU F€OMETPUYECKUX
3a/1a4, YYUTb IPUMEHATh BEKTOPHI K PEIICHUIO 3a1a4

3HATH U NIOHMMATH:

- IOHATHE KOOPJAUHAT BEKTOPA;

- JIEMMY ¥ TEOpPEMY O Pa3JI0KEHUH BEKTOPA 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- IpaBWJIa ACMCTBUM HaJl BEKTOPAMU C 33JJaHHBIMH KOOPIUHATaMU;

- IOHATHE PaJANYyC-BEKTOPA TOUKH;

- (hopMyJIBI KOOPIMHAT BEKTOpA Yepe3 KOOPAMHATHI €r0 KOHIa U Hayasa, KOOpIUHAT CEepeIuHbI OTPE3Ka,

JUTMHBI BEKTOPA U PACCTOSIHUSA MEXAY ABYMS TOUKaMU;

- YPaBHEHUS OKPYKHOCTHU U IIPSIMOM, OCEN KOOPAMHAT.

Ymersn:

- packiaabIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM;

- HAXOJUTh KOOPINHATBI BEKTOPA,

- BBIIIOJIHATH I€WCTBUS HaJ BEKTOpaMHU, 3a/laHHBIMU KOOPINHATaMU;

- pelmaTts NpocTelIre 3aa4u B KOOPJAMHATAX U MCII0JIb30BaTh UX MIPU PELIEHUN OoJiee CI0XKHBIX 3a1a4;

- 3aIMCHIBaTh YPaBHEHUSI IPSMBIX U OKPY>KHOCTEH, UCII0JIb30BAaTh YPABHEHUS IIPU PEILICHUU 3a/1a4;

- CTPOUTH OKPY>KHOCTH U IIPSIMBIE, 3aJaHHBIC YPAaBHECHUSIMU.

° Ha npumepax mnokasplBaeTCsl, KaK BEKTOPBl MOTYT IIPUMEHSTHCA K PEIICHUIO
reomeTpudeckux 3anad. JlemoHcTpupyercs 3¢G(PEeKTHUBHOCTh NPUMEHEHHs (QopMyn I
KOOpPAMHAT CEpPEAUHBI OTPE3Ka, PACCTOSIHUA MEXKIAY ABYyMs TOYKAaMH, YypPaBHEHUU
OKPYXHOCTH U IPAMOW B KOHKPETHBIX I'€OMETPHYECKHUX 3aJadax, TEM CaMBbIM Ja€TCs
NpeacTaBiIeHUEe 00 U3yUYEHUH Ie€OMETPUUYECKUX (PUTYDP C TOMOIIbI0O METOJOB AJIr€OpHI.
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Y4uUTBIBaTh pa3InYHbIC MHEHUS U CTPEMUTBCS K KOOPAWHALUY PA3JINYHBIX IO3ULUN B COTPYJHUYECTBE.

KonTponuposats neiicTBUs mapTHEPA.

YuuThIBaTh NPAaBUJIO B IUTAHUPOBAHUM U KOHTpOJIE criocola pemeHus. BHOCHTh HE00X0aMMble KOPPEKTUBBI
B JICUCTBHE OCIIE €r0 3aBEPILICHHS HA OCHOBE y4€Ta XapaKTepa ceaHHbIX OIIHOO0K.

Brnaners o6mum npuéMom permienus 3a1ad. [IpoBoauTs cpaBHEHHUE, CEpUALIUIO M KJIACCU(DUKALIUIO TIO
3aJaHHBIM KPUTEPHUSIM.

4. COOTHOIIEHUS MEXK/Y CTOPOHAMM U YIJAMHU TPEYIOJbHHUKA

(a1 )

CkansgpHoe mpousBeaeHUe BeKTOpoB. CHMHYC, KOCHHYC M TaHTeHC yrija. TeopemMbl CHHYCOB H
KOCHHYCOB. Pernrenne TpeyroibHUKOB. CKaJISIpHOE MPOU3BEICHUE BEKTOPOB U €ro NMpUMEHEHHUE B
reOMETPHUUYECKHUX 3a/1a4ax.

eJb: MO3HAKOMHUTH YYAIIHXCS C OCHOBHBIMH aJITOPUTMAMH PEIICHHS TPOU3BOJILHBIX TPEYTOJILHUKOB.

3HATH U NOHMMATH:

- IOHATHS CHHYCA, KOCHHYCa U TaHTreHca s yrios ot 0° mo 180°;

- OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO;

- (hOpMyITBI IPUBEICHUS;

- (hopMYIIBI ISl BBIYMCIICHHUSI KOOPAWHAT TOYKU; COOTHOILIECHHSI MEXTy CTOPOHAMHM U yTJIaMHU

TPEYroJIbHUKA!

- TEOpEeMY O IUIOMIA/IA TPEYTOIbHUKA;

- TEOPEMbI CHHYCOB M KOCHHYCOB U HW3MEpHTEIbHbIE pa00ThI, OCHOBAaHHbIE HA HCIIOIB30BAHUU ITUX

TEOpeM;

- OTIpeJIeJICHNE CKASIPHOTO TIPOU3BEICHUSI BEKTOPOB;

- YCIIOBUE TIEPIICHIUKYJISPHOCTHA HEHYJIEBBIX BEKTOPOB;

- BEIpQ)KEHUE CKAJISIPHOTO MPOU3BEICHHS B KOOPIMHATAX U €TO CBOMCTBA.

- METO/IBI PEIICHUS TPEYTOJIbHUKOB.

Ymers:

- OOBSICHSITB, UTO TAKOE YrOJl MEX1Y BEKTOPAMU;

- IPUMEHSTH CKAJSIPHOE MIPOM3BEACHNE BEKTOPOB TIPU PEIICHUU T€OMETPUIECKHX 3a/1a4.

- CTPOMTB YTIIBL;

-IIPUMEHSTHh TPUTOHOMETPUUECKHUN armapaTt Ipyu PEeHIeHUN 3a/1a4, BEIYUCIATh KOOPIMHATHI TOYKH C

MOMOIIBIO CUHYCA, KOCUHYCA U TaHT'€HCA YIJIa;

- BBIYUCIIATH IUIONIA(b TPEYTOJIbHUKA IO IBYM CTOPOHAM U YIITy MEXy HUMH,

- pemaTh TPeyroJbHUKH.

° Cunyc U KocuHyc mo6oro yria or 0° go 180° BBOmATCS ¢ HMOMOIIBIO €IHMHUYHOMN
MOJTYOKPYXHOCTH, JOKA3hIBAIOTCS TEOPEMBI CHHYCOB M KOCHUHYCOB M BBIBOJIUTCS €IIIe OJTHA
dbopmyita miom@amu TpeyroibHUKa (IMMOJIOBHHA MPOU3BEACHUS JBYX CTOPOH HAa CHHYC yrJia
MEXAYy HHUMH). OTOT amnmaparT MPUMEHSETCS K PEIICHUI0 TpeyroabHUkoB. CkamsipHoe
MIPOU3BEJICHUE BEKTOPOB BBOJAUTCS KaK B (u3uke (IPOHW3BEICHHUE UIMH BEKTOPOB Ha
KOCHHYC yrIJja MeX1y HUMH). PaccmaTpuBaroTcsi CBOMCTBA CKAISIPHOTO MTPOU3BECHUS U €r0
MIPUMEHEHUE TIPU PEIICHUH reOMeTpruYecKuX 3aa4. OCHOBHOEC BHUMAHHE CICAYET YACIHUTh
Bpra6OTKe IIPOYHbLIX HABBIKOB B IPUMCHCHUU TPUTOHOMCTPHUYCCKOI'O arirapara 1nmpu peuic-
HUU T€OMETPUYECKUX 3a]1a4.

YuuteIBaTh Ppa3HbIC MHCHUSA U CTPCMUTHCA K KOOpAWHAIIUU PA3JIAYHBIX HOSI/II_II/II\/'I B COTPYAHHUYCCTBC.

BHocuth HEe0OXOAUMBIE KOPPEKTUBHI B JICHCTBHUE ITOCJIE €TI0 3aBEPIICHUS] HA OCHOBE y4&Ta
XapakTepa CACaHHBIX OITHOOK.

Brnanets o0mum npuémom penieHus 3agad. OpueHTHPOBATHCS Ha Pa3HOOOpa3ue Crioco0oB
peuieHus 3aaad.
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5. JlyiuHAa OKPYKHOCTH U IJIomaab Kpyra (12 4)

[TpaBunbHBIE MHOT'OYTOJIbHUKH. OKpy»HOCTH, OINMYCAaHHAas OKOJIO MIPaBUJIBHOTO
MHOI'OYT'OJIbHUKAa W BIIMCaHHasi B Hero. llocTpoeHune npaBUIBHBIX MHOI'OYTOJIBHUKOB. JlinnHa
OKpy>KHOCTH. IInomane kpyra.

Iesab:paciipuTh U CUCTEMaTH3UPOBATH 3HAHUS YUAIIUXCS 00 OKPYKHOCTSAX U MHOTOYTOJIbHUKAX.
3HATH U MOHMMATH:
- OIIPEZICJICHHE NIPABUIIBHOIO MHOTOYT OJIbHUKA;
- TEOpPEMbI 00 OKPY>KHOCTH, OIIICAHHOW OKOJIO IPAaBUIBHOTO MHOTOYTOJIBHUKA, U OKPY>KHOCTH,
BIIMCAHHOM B IIPABUJIBHBII MHOTOYT' OJIbHUK;
- (hopMyJIBI 17151 BBIYMCIIEHUS YIUIa, TUIOLAAN U CTOPOHBI TPABUIBHOIO MHOTOYTIOJIbHUKA U pajyca
BIIMCAHHOW B HETO OKPYKHOCTH;
- (hOpMyJIBI ITTMHBI OKPYKHOCTH U 1YTH OKPY>KHOCTH;
- (hopMyIIBI TUIOMIAAN KPYTa U KPYTOBOTOCEKTOPA;

Ymern:

- BBIYMCIIATD IUIOIIAAN U CTOPOHBI IPABHIIBHBIX MHOTOYT'OJIbHUKOB, PAJUyCOB BIIMCAHHBIX U
OIMCAHHBIX OKPYKHOCTEH;

- CTPOUTH MPABUIILHBIE MHOTOYTOJIBHUKHU C TIOMOIIBIO LIUPKYJISA U JIMHEHKY;

- BBIYUCJIATH JUIMHY OKPY’KHOCTH, JUIMHY TYI'M OKPYKHOCTH;

- BBIYHCIIATH IUIOIAJb KPYra U KPyrOBOI'O CEKTOpa.

o B Hagase TeMBI [a€TCd OIPENEICHUE I[PABUIIBHOTO MHOIOYIOJIBHHUKA U
paccMaTpuBalOTCS TEOpEeMbl 00 OKPYXHOCTSIX, OIIMCAHHOW OKOJIO HpPaBHJIBHOTO
MHOTOYI'OJIbHMKAa M BIHCaHHOW B Hero. HeoOxoammo paccMoOTpeTh HOHSITHUS JAJIUHBI
OKPY>XHOCTH M MJomaau Kpyra u GopMyiabl Aias UX BblUMCIeHUA.C MOMOIIBIO ONMMMCAaHHON
OKPY>KHOCTH PELIAIOTCA 3a4a4d O IIOCTPOCHHUM IIPAaBUJIIBHOIO  IIECTUYTOJIBHUKA U
NpaBUIBHOIO 2 N -yrojJbHWKA, €CIW JaH [OpaBWIbHBIA N-yrojdbHUK. DopMyJisl,
BBIPAXKAIOIIME€ CTOPOHY IIPAaBHJIBHOI'O MHOI'OYI'OJIBHHKA Y pPaJuyC BIIMCAHHOU B HETO
OKpPY>KHOCTH 4Y€pEe3 paJruyC OMUCAHHON OKPY>KHOCTH, UCTIOJIIB3YIOTCS MPU BbIBOJAE HOPMYIT
JUIMHBL OKPY>KHOCTH M IUIOINAAU Kpyra. BeIBOJ omupaercss Ha MHTYUTUBHOE IIPEIACTaB-
JICHWE O TMpeaesie: IIPA HEOTPAHWYEHHOM YBEJIMYEHWM 4YHCIJIa CTOPOH IIPABUJIBHOIO
MHOTI'OYT'OJIbHUKA, BIIMCAHHOI'O B OKPY>KHOCTb, €ro IIEPUMETP CTPEMUTCS K JJIMHE DTOU
OKPY>KHOCTH, a IUIOIAAb - K IJIOIAAN KPyra, OrpaHHYE€HHOI'O OKPY>XHOCTBIO.

KonTtponmposats neicTBUs MapTHEPA.

Y4yuTeIBaTh NPaBUIO B IUNIJAHUPOBAHUHM U KOHTPOJIE CIOCO0a pelIeHus .

Bnaners oOmuMm npuémom peuieHus 3azad. CTpOUTh peueBOE€ BBICKAa3blBAHWE B YCTHOW U
MUCbMEHHOH dopMe.

6. IBuskenus (8 1)
OTtob6paxeHue miuockoctu Ha cebsa. I[lonarue amxeHus. OceBasg M LEHTpalbHasi CUMMETPUU.
ITapamnensHbiii nepenoc. Ilosopor. HanoxeHus u nBUKEHUS.

eyb:1IO3HAKOMUTh YyYalIUXCs C IIOHSITUEM JIBHXKEHUSI U €ro CBOWCTBAMH, C OCHOBHBIMU
BUJIaMHU JIBM>KECHUM, CO B3AUMOOTHONICHUSIMH HAJIOKCHWIH U NBUKCHUHN.

3HATh U MIOHUMATD:

- OIIPEJICIICHUE ABUXKEHUS U €r0 CBOMCTBA;

-IPUMEPBI ABUKEHHUS. OCEBYI0 U LECHTPAJIBbHYI) CHUMMETPHUH, MapaUICIbHBIM IMEPEHOC U
HOBOPOT;

- IpU ABWKEHUHM JTI00ast purypa nepexoauT B paBHYIO el pUrypy;

- DKBHUBAJICHTHOCTH IMMOHATUH HAJTIOKEHHUS U IBUKEHUS

YMeThb:
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- OOBSICHATH, YTO TAKOE OTOOpaKeHHUE TIJIOCKOCTH Ha ceOs;
- CTPOUTH 00pa3bl GUTYP IPU CUMMETPUSIX, MapajIeIbHOM IIEPEHOCE U TTIOBOPOTE;
- peuaTth 3aJlayd C IPUMEHEHUEM JIBUKCHUM.

o JIBMKEHHE IUIOCKOCTH BBOJUTCS KaK OTOOpa)KeHHE IUIOCKOCTHM Ha  ce0s,
COXpaHsIoIlee pacCTOsIHUE Mexay TodkamMu. IIpum paccMoTpeHMH BHIOB JIBUKEHUM
OCHOBHOE BHHMAaHHUE YyJIelseTCsd IIOCTPOCHUIO OOpa3oB TOYEK, MOPSIMBIX, OTPE3KOB,
TPEYIrOJIbHUKOB IIPU OCEBOM M LEHTPAJIBHOW CHUMMETpPUsSIX, IapajuIeJIbHOM II€pEeHOCE,
noopore. Ha »ddekTHbIXx npuMepax IOKa3blBaeTCsi MNPUMEHEHHE [ABWKEHUM Ipu
peICHNHN T'COMCTPUUCCKUX 3adad. IToHsaTne HaAIOXEHUS OTHOCHUTCS B JaHHOM KYpPCEC K
YUCIIy OCHOBHBIX NOHATUH. JlOKa3pIBaeTCsl, 4YTO IIOHSITHUS HAJIOXEHUS W JBUKCHHUA
SIBIISIFOTCS DKBHUBAJICHTHBIMU: JIIO00E€ HAIOXKEHHUE SIBIISIETCS ABHMKCHUEM IINIOCKOCTH H
oOpatHOo. HM3yueHue [JoOKa3zaTeldbCTBAa HE SIBISETCA OOs3aTelIbHBIM, OJIHAKO CJIEAYET
PacCCMOTPECThL CBA3b MOHSTHH HAJIOKCHUSA U JABUXKXCHUA.

KonTponupoBars qeicTBUS NapTHEPA.

YuuTeIBaTh NIPAaBUIIO B INIAHUPOBAHUU U KOHTPOJIE cioco0a pelieHus.

Brnagers oOmum npuémoMm pemieHus: 3azad. CTpoOuTh pedyeBO€ BBICKA3bIBAHUE B YCTHOM U

nUCcbMEHHOU (hopme.

7. HayaabpHbIe CBEAEHUS U3 cTepeoMeTpuu (8 1)

IIpenmer crepeomerpuun. ['eoMmeTpuueckue Tejla U MOBEPXHOCTH. MHOTOrpaHHUKHU: MPU3MA,
napasuienienunes, nupamuaa, GOpMyJIbl Uil BBIYUCICHUS UX 00BbeMOB. Tema M MOBEPXHOCTHU
BpallleHUs: L[UWIWHApP, KOHYC, cdepa, map, @opMyiabl i BBIYHACIEHUS WX IUIOLIaAeH
IMOBEPXHOCTEH U OOBEMOB.

Henab: maTh HadYaJbHOE MPEJICTABICHHUE O TelaX M MOBEPXHOCTIAX B MPOCTPAHCTBE;
MO3HAKOMUTH YYAIIIUXCSI C OCHOBHBIMH (hOpMYJIaMU JJIsl BEIYUCIICHUS! IOl TOBEPXHOCTEU U
00BEMOB TEII.

3HATh U MIOHUMATD:

- 9TO U3yYaeT CTEPEOMETPHUSI;

- UMETh NPEJICTABIICHUE O TeJaX U MOBEPXHOCTAX B IIPOCTPAHCTBE;

- 3HaTh (QOPMYJIBI JUISI BBIUMCIICHUS TLIOIIaAeH MOBEPXHOCTEH U OOBEMOB TEII.

YMeThb:

BBITIOJTHSITH YEPTEKU T€OMETPUIECKUX TEJI.

o PaccmoTpeHne mnpocTeHIIMX MHOIOTPaHHUKOB (IPU3MBI, Mapajlieienune/a,
MUpaMUibl), a TaKXKE TEJ U MOBEPXHOCTEH BpaleHus (LWIMHJIpa, KOHYyca, cepsl, 1apa)
IIPOBOJAUTCSI HAa OCHOBE HaINISIAHBIX IpeacTaBieHUu. be3 mnpusiedeHHss akcuom
crepeoMeTpuu. DopMyJibl 111 BBIYUCIEHUS 00bEMOB YKa3aHHbBIX TE€JI BBIBOJASTCS HA OCHOBE
npunnuna KaBanbepu, ¢GopMmynbl st BBIYMCICHHUS IUJIOlIaaeid OOKOBBIX ITOBEPXHOCTEH
LUWJIMHApPAa U KOHYyCa IIOJIy4aroTCsl C MOMOIIBIO Pa3BEpPTOK ATHUX IMOBEPXHOCTEH, dopmyiia
omaau cepsl TpUBOIUTCS 0€3 000CHOBAHUS.

YuuThCS BBIOIHATH PA3IMYHbIE POJIM B IPYIIE (JIUAEPa,UCIIOTHUTENS, KPUTHKA).

YuuThlBaTh NPABUJIO B MJIAHUPOBAHUM M KOHTPOJIE CHOCO0A PELICHMS ;YYUThCS IUIAHUPOBATH
y4eOHYIO JeATeTLHOCTh Ha YPOKE.

Bnaners obmuM npuémom pemieHus: 3anad. CTpOUTh pedeBO€ BBICKA3bIBAHME B YCTHOU U
nucbMeHHOU (hopme.

8. 00 akcuomax reomerpun(2 4)

Becena 06 akcmomax 1o reoMeTpHuH.

Heab:gate Oosee rirybOKOe TMPEACTABJIEHHE O CHCTEME AaKCHOM IUIAHUMETPUU U
aKCHOMAaTHYE€CKOM METO/IE.
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3HaTh M IOHMMATH:
- aKCMOMAaTUY€CKOE IOCTPOECHUE F€OMETPHUH;
- OCHOBHBIE aKCHOMBI €BKJIUJ0BOI reoMeTpuH, reomeTpun JlobaueBckoro.

o B nanHON TeMe paccka3bplBacTCs O pa3jIMYHbIX CHUCTEMaxX aKCHUOM I'€OMETpUH, B
YaCTHOCTHU O PA3JIMUHBIX CITIOCO0ax BBEJICHUS MTOHATHS paBEHCTBA PUTYD.
JIOHOCHUTB CBOIO MO3UIUIO A0 APYTrUX: 0QOPMIISATH CBOIO MBIC/Ib B YCTHON U MHUCbMEHHOM peyH.
OcCy1ecTBIATh NTOTOBBIN U MOLIATOBBIM KOHTPOJIb 110 PE3yibTaTy.
[TpoBOUTH CpaBHEHHE, CEPHUALINIO U KJIACCU(DUKAIIMIO MO 3aJaHHBIM KPUTEPUSIM.

9. losTOopenue. Pemenue 3aaayq (6 4)
3akpenyeHue 3HaHWUM, YMEHUW U HaBBIKOB, MOJYYEHHBIX HAa ypoKax IO JaHHBIM TemaM (Kypc
reoMeTpuu 9 kiacca). YMeHue padboTaTh ¢ pa3JIuIHbIMU UCTOYHUKAMU UHOOPMAIHH.

Heab: I[loBTOopenue, ob6oOlIeHME W cuUcTeMaTH3allyds 3HAHWN, YMEHUM W HaBBIKOB 3a KYypC
reomeTpuu 9 kiacca. [loaroroska x ['MA.

Ymers:

- OTBCYATh HAa BOIPOCHI I10 U3YYCHHBIM B TCUCHHEC I'0Ja TCMaM;,

- IPUMEHSITh BCE U3YUCHHBIE TEOPEMbI IPU PEIICHUU 33724,

- pelaTh TECTOBBIC 3a/IaHUs 0a30BOTO YPOBHS;

- pelaTh 3a7a41 MOBBIIIEHHOTO YPOBHS CII0)KHOCTH.

YuuTeiBaTh pa3Hble MHEHHS U CTPEMUTHCA K KOOPAMHALMM PaA3JIMYHBIX IO3ULHUA B COTPYAHUYECTBE.
Cnymarh Ipyrux, NbITaTbCs NPUHUMATH JPYIyI0 TOUYKY 3pEHHUS, OBITh T'OTOBBIM H3MEHUTH CBOK TOYKY
3peHusl.

OcCyIIecTBIATh UTOTOBBIM U MOIIArOBBI KOHTPOJIb MO pe3yibTaTy. BHOCUTH HEOOXOAMMBIE KOPPEKTUBHI B
JIeicTBHE TOCIIE ero 3aBEepIICHUS Ha OCHOBE YUE€Ta XapaKTepa C/IeIaHHBIX OLIHOOK.

[IpoBOANTE CpaBHEHHE, CEPHAIIHMIO M KIIACCU(DUKAIIHIO 110 3aJaHHBIM KPUTEPUSIM. AHATU3UPOBAThH YCIOBUS U
TpeboBaHUs 3a1a4.
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3. Kaneﬂuapno-TeMaaneCRoe IJIAHUPOBAHUE

MHara no [ara Ne Tema ypoxka Bunsl yueOHoi Bubr [InanupyeMsble pe3ysbTaThl
IIaHy ¢bakTu- | ypoka e TEIbHOCTH KOHTPOJIS
qyeckas
1. BBogHoe nosropenue (2 4 + 1 4 x/p)
3-7.09 1 [NoBTropenune matepuana 7-8 kinacca | MHnuBumyanb 0J0) [IpenmeTHbIe: 3HATH- HOHATHS: MEaHa, OUCCEKTpuUCa,
Has paboTa BBICOTA, TPEYTOJIbHUKA, TapAJUIEJIOrpaMM, Tparenus,
3-7.09 2 Pemenue WP, UPK | poM0, kBaipaT. BeIMOMHATE 3a/1auu U3 pa3iesioB Kypca
MPUMEPOB C VIII knacca, ucnonb3ys Teoputo: Teopema [ludaropa,
KOMMEHTHPOBA CBOMCTBO CpeJIHEH JIMHUU TPEYroJbHUKA, (hOPMYJIIbI
HUEM BBIUMCJIEHUS IUIOIAN TPEYrOJIbHUKA; CBOMCTBA,
10-14.09 3 [ToBTOpeHne Matepuaiia 7-8 Kiacca Pemenwue WJIP, UPK | nNpu3HAKM MmapajjenorpaMma, poM0a, mpsaMoyrojabHUKA.
HPUMEPOB C JInaHOCTHBIE: BRIpa)kaTh MOJI0KUTEIBHOE OTHOLIEHHUE K
KOMMEHTHPOBa MpoLeccy MOo3HaHMs; IPUMEHSATh IPaBUJiIa 1€I0BOTO
HUEM COTPY/IHUYECTBA; OLIEHUBATh CBOIO y4EOHYIO
JeSITEIbHOCTD
Meramnpenmerssle: Onpenenenue nenu Y Jl; pabora mno
cocTaBlieHHOMY Iany; [lepenaroT copepikanue B
C)KaTOM BUJI€, aHAJIU3 OOBEKTOB C BbIIEJICHUEM
CYILIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB; Y METh
OTCTauBaTh TOUKY 3pEHHUs, apTyMEHTUPOBATb,
(hopMHUPOBATh HABBIKK YUYEOHOTO COTPYIHHYECTBA B XOJIE
WH/IMBUYaIbHOM U TPYNIIOBOM pabOTHI.
10-14.09 4 JlnarHoctuyeckas KOHTPOJIbHAS T3
paboTa 1o TEKCTY aIMUHUCTPALIUU
2. 'naBa IX. Bekrtopsi (8 u)
17-21.09 5} §1 Ilonsarue BekTopa Pabora ¢ @O, UJIP | [IpeameTHbIC: MOHATUS BEKTOPA, HYJIEBOTO BEKTOPA,
ITonarue Bektopa. PaBeHcTBO y4eOHUKOM JUIMHBI BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PABEHCTBA

BeKTOpOB. OTKJIaIbIBAHUE BEKTOpA
OT JAHHOU TOYKH.I1.76-78

BEKTOPOB, Y METh:0TKJIAAbIBATh BEKTOP OT JAHHOW TOYKH.
JInuHocTHBIE: BhIpakaTh MOJIOKUTEIIBHOE OTHOIIICHUE K
Mpoueccy NO3HAHUS, MPUMEHATH PABUJIA JETOBOTO
COTPYJIHUYECTBA; OIICHUBATh CBOIO YYEOHYIO
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JESATENBHOCTD
Meranpenmernsie: Onpeaenenue nenu Y /; padora mo
cocTaBlieHHOMY Iany; llepenarot copepkanue B
CKaToOM BHJIE, aHAJIN3 OOBEKTOB C BbIJIEJICHUEM
CYILECTBEHHBIX U HECYILIECTBEHHBIX IIPU3HAKOB; Y METh
OTCTauBaTh TOUKY 3PEHHUS, apTyMEHTUPOBATb,
(opMHpOBATh HABBIKK y4EOHOTO COTPYAHMYECTBA B XO/1€
WHIVWBHUIYaTbHOU U TPYIIIIOBOM paOOTHI.

17-21.09 6 §2 CnosxeHHe U BHIYUTaHUE CocraBieHue OCP, T3
BEKTOPOB OIIOPHOTO
CymMmma AByX BEKTOPOB. 3aKOHBI KOHCIIEKTa
CJI0KeHHUs BEKTOpoB. IIpaBuio
napauiesiorpamma.i.79-80
24-28.09 7 CyMMa HECKOJIbKHX BEKTOPOB. YueOHast @0
1. 81 IIPaKTUYECKast
pabota
24-28.09 8 Brrunranue BeKTopoB.m.82 Pemenue nap
MIPUMEPOB C
KOMMEHTHPOBA
HUEM
1-5.10 9 §3 YMHOXEHHE BEKTOpa Ha YUCIIO. CocraBnenue ocCp
[IpumeHeHHne BEKTOPOB K PELICHHIO OIIOPHOTO
3aa4. Y MHO)KEHUE BEKTOpa Ha KOHCIIEKTa
yucio .83
1-5.10 10 Pemenue 3amau. NunuBunyans HNPK
Has pabora ¢
CaMOOILICHKOHN
8-12.10 11 | IIlpuMeHeHue BEKTOPOB K PELIEHUIO Pemenue
3a7a4.m.84 MIPUMEPOB C
KOMMEHTHPOBA
HUEM
8-12.10 12 | Cpennsia aMHUS Tpanenuu.m.85 CocraBneHnue DO

[IpeameTHBIE: 3HATh U IOHUMATh - OIIEpaLliU HaJ
BEKTOpPaMH B reoOMeTpuiecKkoi hopme (TIpaBUio
TPEYroJIbHUKA, IIPABWIIO NTapaJuIeIorpaMMa, IpaBuiio
MHOT'OYTOJIbHUKA, IPABUJIO TIOCTPOCHUS Pa3HOCTH
BEKTOPOB M BEKTOPA, MOJYHAKOUIETOCA IPU  YMHOXEHUU
BEKTOpA Ha 4MCJIO);

- 3aKOHBI CJIO)KEHHUSI BEKTOPOB, YMHOKEHUSI BEKTOpa Ha
YUCIIO;

- (hopmyy [Uis BBIYMCIICHUS CPEHEH TUHUH TPaleIHH.
YMeTh: - T0JIb30BaThCS MPaBUIAMU MIPU OCTPOCHUU
CYMMBI, Pa3HOCTH BEKTOPOB; BEKTOPA, MOJIYHArOLIETOCs
MIPU YMHOXXEHUHU BEKTOpa Ha YKCIIO;

- IPUMEHATh BEKTOPHI K PELICHUIO 3a/a4;

- HAXOJIUTh CPETHION0 JIMHUIO TPEYTOJbHUKA;
pacKIIaIbIBaTh BEKTOP.

JInyHoCTHBIE: BhIpakaTh MOJIOKUTEIIBHOE OTHOLIECHUE K
MpoliecCcy MO3HAaHUS; IPUMEHATh IpaBuia 1€JI0BOTO
COTPY/JHUYECTBA; OIICHUBATh CBOIO YUEOHYIO
NeATEeNbHOCTh

Meranpenmernsie: Onpenenenue nenu Y ; padora mo
cocTtaBieHHOMY IutaHy; [lepenaroT conepkaHue B
CKaTOM BHJIE, aHAJIU3 OOBEKTOB C BBIICJIEHUEM
CYILIECTBEHHBIX M HECYILIECTBEHHBIX IPU3HAKOB; Y METh
OTCTaWBaTh TOUKY 3pEHHUS, ApTYMEHTUPOBATb,
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OTIOPHOTO (opMHpOBATh HABBIKK y4EOHOTO COTPYAHUYECTBA B X0/1€
KOHCIIEKTa WHAVBUAYAIBHON U IPYNIIOBON pabOTHI.
15-20.10 13 | Cpenssist TUHUS TpaNenym.Im.85 Pemenue [1P
MIPUMEPOB C
KOMMEHTHPOBa
HUEM
15-20.10 14 Pemenne 3amauy. NupuBunyans HNPK
Has pabora ¢
CaMOOIICHKOH
22-26.10 15 Pemenne 3amau NunuBunyans HNPK
Has paboTa ¢
CaMOOIIEHKOM
22-26.10 16 | Kommponvuas paboma Ne I no YueOHas Ol
meme «Bexmopuiy. NpaKTU4YecKas
pabota
3.I'nmaa X. Meton koopaunar (10 v)
30.11 17 §1 KoopnuHaTel BeKTOpa Pabora ¢ 1P IIpenMeTHEbIe: 3HATh U TOHUMATH-- JIEMMY U TEOPEMY O
Paznoxenne BekTOpa 1Mo 1ByM y4eOHUKOM, Pa3I0KEeHNHU BEKTOPA MO ABYM HEKOJUTHHEAPHBIM
HEKOJUTHHEAPHBIM BEKTOPaM.11.86 COCTaBIICHUE BEKTOpam;
OIIOPHOT'O - IOHATHE KOOPAMHAT BEKTOPA; MPaBWJIa JEHCTBUNA HAJl
KOHCIIEKTa BEKTOPAMH C 33JIaHHBIMU KOOPJAMHATAMU;
5-11.11 18 | Koopaunatsl BekTopa.m.87 DO - IOHATHE PATUYC-BEKTOPA TOUKH;
12-16.11 19 §2 Ilpocreiimme 3a1auu B YyecOHas T - (hopmyIBI KOOPAMHAT BEKTOPA Yepe3 KOOPAUHATHI €ro
KOOpAMHATaX IpaKTUYeCKas KOHIIa U HavyaJia, KOOPJMHAT CEPEIUHBI OTPE3KA, UTHHBI
CBs3b MEX1y KOOpAMHATAMH pabota BEKTOpA M PACCTOSIHUSA MEXIY IBYMs TOUKAMU;
BEKTOPA U KOOPAUHATAMH €TI0 - YpPaBHEHHS OKPY>KHOCTH H MPSIMOH, OCEi KOOpIAHUHAT.
Hayvajaa ¥ KOHIA.II.88 VYMeTh:
12-16.11 20 | IIpocreiimue 3a1a4yn B NupuBunyans nap - pacKjaaabIBaTh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM
KoopAuHaTax 1.89 Has paboTa ¢ BCKTOpaM;
CaMOOIICHKO - HaXOJUTh KOOP/IMHATHI BEKTOPA,
19-23.11 21 §2 YpaBHEHHNE OKPYKHOCTH U CocraBnenue OCP, T3 - BBINIOJIHATD [ICHCTBUS HaJl BEKTOPAMH, 33/[aHHBIMU
psAMON OIIOPHOT'O KOOpAMHATaAMHU;
YpaBHEHHE TMHUM Ha TIJIOCKOCTH. KOHCIIEKTa - pelaTh NPOCTEUIIKE 3a/1a4K B KOOPAUHATAX U

YpaBHenne okpyxHocTu.1.90-92

HCIIOJIB30BATh UX IIPU PCUHICHUHA 0oJiee CIIOKHBIX 3aaay,
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19-23.11 22 | YpaBHeHuUs OKpykHOCTH. Perienue Pemenue JP3 - 3aIMCHIBAaTh YPaBHEHUS MPSMBIX U OKPYKHOCTEH,
3azad. MIPUMEPOB C WCIIOJIb30BaTh YPaBHEHUS TIPU PEIICHUU 3a]1aY;
KOMMEHTHPOBA - CTPOUTH OKPYKHOCTH U TIPSIMbIC, 3a]JaHHBIC
HUEM YpaBHCHHUSIMH.
26-30.11 23 | YpaBHeHnue npsimoii. Pemenne Pemenue T JInunocTtHble: BolpaxxaTh MOJ0KUTETbHOE OTHOLLIEHUE K
3a1a4y MIPUMEPOB C MpoLeccy MO3HAHUS; IPUMEHSATh MTPaBHiIa AEJI0BOTO
KOMMEHTHPOBA COTPYIHUYECTBA; OIICHUBATH CBOIO YUEOHYIO
HUEM JeSITEIbHOCTD
26-30.11 24 Pemenne 3amay. SAUET Nel. NunuBunyans HJIP Mertanpenmetssie: Onpenenenue nenu Y /; pabota mo
Has paboTa ¢ cocTaBlieHHOMY Miany; [lepenaroT copepikanue B
CaMOOIICHKOMN CKaToOM BHJIE, aHAIU3 OOBEKTOB C BBIJICJICHHEM
3-7.12 25 Pemenue 3amauy. I/IH;[HBH;[yaHB NPK CYILISCTBEHHBIX U HECYIIECTBEHHBIX IPU3HAKOB; VYMeTh
Has pabora ¢ OTCTauBaTh TOUYKY 3PCHUS, apTyMEHTUPOBATb,
CaMOOIICHKOI (hopMHpPOBaTh HABBIKM Y4EOHOTO COTPYJHUYECTBA B XO/I€
3-7.12 26 | Kommponvnas paboma Ne 2 no YueOHas oI MHJMBU/YaJIbHON M IPYIIOBO paboTHL.
meme «Memoo koopounampy. HpaKTU4YecKas
pabota
4. I'naa XI. CooTHOIIEHUS MeXKIy CTOPOHAMM H YIJIaMHU TpeyrojbHuka. CkajasipHoe npousBeieHne BeKTOpoB. (11 yacos)
10-14.12 27 §1 CunHyc, KOCUHYC U TaHT'€HC yria Pabora ¢ IIpenmMeTHeble: 3HaTh U TOHUMATH:
CuHyc, KOCUHYC, TAHTCHC yIJIa, YIeOHUKOM - IOHSATHSI CHHYCa, KOCHHYCa U TaHTeHca st yriioB ot 0
OCHOBHOE TPUTOHOMETPHUECKOE ° 10 180°;
TOXACCTBO - OCHOBHO€ TPUT'OHOMETPHYECCKOC TOXKIECTBO,
. 93,94 - OpMYIIBI IPHBEICHNS;
10-14.12 28 CDOpMyJ]I:I MMPUBCACHUS. q)OpMYJIBI CocraBiieHue CDO, CP - (I)OpMy_]'[LI JJIs1 BBIYMCIICHN KOOPAMHAT TOYKH;
AJI1 BBIYMCJIICHUA KOOPAWHAT TOYKH OITOPHOT'0 COOTHOIIECHUS MEXKIY CTOPOHAMU U yIJIaMU
1. 94,95 KOHCIICKTa TpEYroJabHHKA:
17-21.12 29 §2Co0THOLIEHUS MEXTY Pabora ¢ OCP - TEOpEMY O TUIOIIAIA TPEYTOJIbHUKA,
CTOPOHAaMH U yIllaMu y4EeOHUKOM, - TEOpEMbI CHHYCOB U KOCUHYCOB I W3MEPHUTEIbHbIC
TPEYroJIbHHKA. yueOHas paboThl, OCHOBaHHBIE HA UCIIOJIB30BAHUU 3TUX
Teopema o miomanu MpaKTHIecKast TEOopeM;
TpPEeyroJibHUKOB. TeopeMa CUHYCOB pabota B - ONpeIeJIeHHE CKAJIIPHOTO MTPOU3BEIEHUSI BEKTOPOB;
11.96, 97 napax - YCJIOBHE MEPIICHAUKYIIIPHOCTH HEHYJIEBBIX BEKTOPOB;
17-21.12 30 | Teopema KOCHUHYCOB 1. 98 NunuBunyans nap - BBIPQXXEHUE CKAJIIPHOTO MTPOU3BEICHHUS B KOOPIMHATAX

Hasi paboTa ¢
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CaMOOIIEHKOH

U €ro CBOMCTBA.

24-28.12 31 | Pemenue TpeyronbHUKOBIL. 99 DO - METOJIbI PEIICHUS TPEYTOJIbHUKOB.
24-28.12 32 | U3meputensHble padboTsl m. 100 VYuebHast T VYMers:
paKTH4ecKas - 00BSCHATD, YTO TAKOE YTOJI MEXKIY BEKTOPAMU;
pabora - IPUMEHSTh CKaJISIPHOE MPOU3BEICHUE BEKTOPOB MPU
Pemenne pEIIeHUH TeOMETPUUYECKUX 3a/1a4.
3agay HPK - CTPOUTH YTJIBL;

14-18.01 33 §3. CkasipHOE POM3BEACHHE WuuBuyas HNPK - IPUMEHSATh TPUTOHOMETPUYECKMH ammapar HpH
BCKTOPOB Has pa6oTa C PCHIICHUMN 3a4a4, BbIUUCIIATH KOOPAWMHATBI TOYKH C
Yron mexay Bekropamu.m. 101 CaMOOLICHKOU IIOMOIIBI0 CHHYyCA, KOCUHYCA M TAHI'CHCA YTIJIa,

14-18.01 34 | CkanspHO€ NMPOU3BEIICHHE NuauBumyanb [1P - BBIYUCJIATH ILIOIMIAAb TPCYroJIbHUKA TI0 IBYM CTOPOHAM
BEKTOPOB B KOOpAUHATAX U €TO Has paboTa ¢ U YTy MEXly HUMH;
ceomctnamn.102, 103 CaMOOIIEHKON - pelIaTh TpCYroJIbHUKH.

21-25.01 35 | CRoiicTBa CKaJIsIpHOTO YueOHas J1P3 JInanocTHbIe: BbIpaxars MOI0XKUTEIPHOE OTHOLICHHE K
npousseneHus m.104 TIPaKTHYCCKAs MpoI1iecCy MO3HAHUS; TPUMEHSTh IIPaBuIa 1eJI0BOTO

paGora COTPYIHUYECTBA; OIICHUBATh CBOIO YUEOHYIO

21-25.01 36 | [IpuMeHEHHUE CKAISIPHOTO Perrenune T ACATCIIBHOCTD
IPOM3BEICHUS BEKTOPOB K TIPEMEPOB C Mertanpenmerssle: Onpenenenue nenu Y l; pabota mno
PEIICHHIO 3a/1au. KOMMEHTHPOBA cocTaBlieHHOMY I1any; [lepenaroT copepikanue B

HHEM CKaToOM BHUJIE, aHAIHU3 OOBEKTOB C BBIJICJICHUEM
28.01-1.02 37 | Konmponvnas paboma Ne 3 no OIU CYILIECTBEHHBIX M HECYIIIECTBEHHBIX NIPU3HAKOB; YMETh
mene «CoomHowenus Mesncoy OTCTauBaTh TOUYKY 3pEHUs, apPTyMEHTUPOBATb,
cmoponamu u yenamu (hopMHPOBATh HABBIKM YYEOHOI'O COTPYJHUYECTBA B X0O/I€
mpey2onbHuKay. WHANBUAYAIBHON U TPYITIOBON paOOTHI.
5. I'naa XII. JInuHa OKPYKHOCTH U IJI0IIaAb Kpyra (12 4)
28.01-1.02 38 §1. IlpaBunbHbie MHOTOYTOTBHUKH. | CoCTaBieHUE @0, T3 IIpenmerHbie: 3HAaTh U MOHUMATh:
[IpaBUIBbHBII MHOTOYTOJILHUK. OTIOPHOTO - OIpe/IeNIEHHE MPABUIIBHOIO MHOT'OYTOJIbHUKA;
OKpyXHOCTb, OTTICAHHASI OKOJIO KOHCIIEKTa - TEOPEMBI 00 OKPYKHOCTH, OTTUCAHHOM OKOJIO
MPAaBHJIBHOTO MHOTOYTOJIbHUKA MPaBIJIBHOTO MHOTOYTOJIbHHUKA, U OKPYKHOCTH,
. 105-107 BIMCAHHOW B MPAaBUJIbHBI MHOTOYTOJIbHHUK;
4-8.02 39 DopMyIIBI )11 BBIYUCICHUS Pabora c HNPK - (hopMyIIBI IS BEIUKCIICHHUS YTIIa, IUIOMIAIN U CTOPOHBI

TUIOIIAIN TTPABUIIBHOTO y4eOHUKOM MPaBUILHOTO MHOTOYTOJIbHUKA U pajiyca

MHOI'OYI'OJIbHHKA, €ro CTOPOHBI 1

BIIMCAHHOM B HET'O OKPYKHOCTH;
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paauyca BIMCAHHON OKPYKHOCTH
n. 108

4-8.02 40 Pemtenue 3amay Ha BEIUHUCIIEHUE Pemenue DO
TUIOMIA/IH, CTOPOH MPABUIIEHOTO MIPUMEPOB C
MHOT'OYTOJIbHUKA B PAJINyCOB KOMMEHTHPOBA
BITMCAHHOM M OTTMCAHHOM HHUEM
OKPYKHOCTH.
11-15.02 41 [TocTpoenune mpaBUIBLHBIX NuauBunyanb NP
MHOT'OYTI'0JIbHUKOB 11.109 Has pabota ¢
CaMOOILIEHKON
11-15.02 42 §2. JlinHa OKPY>KHOCTH U IUIOLIA/b Pemenue
Kpyra MIPUMEPOB C
JlinHa okpyxHocTh.IL. 110 KOMMEHTHPOBA
HHUEM
18-22.02 43 | IInomazas kpyra. [Tnomanp YueOHast OCP
Kpyrosoro cexkropa.m. 111, 112 IIPaKTUYECKast
pabota B
napax
18-22.02 44 Pemrenre 3ama4 mo TeMe rij1aBbl VYyeOnas HPK
«/ln1Ha OKPYKHOCTH U IIOMIATH MpaKTHIecKast
Kpyray. pabora
25.01-1.03 45 Pemrenne 3amau YyeOHnas (0]
MpaKTHIecKast
pabota
25.01-1.03 46 Pemenne 3amau. 3AUET Ne 2. I1P
4-8.03 47 Pemtenue 3amau NuauBumyans JP3
Has paboTa ¢
CaMOOIIEHKON
4-8.03 48 Pemenue 3amau YuyeOHas
MpaKTHIeCKast
pabota
11-15.03 49 | Koumponvuas paboma Ned no Ol

meme «[{nuna okpyscHocmu u
niowadb Kpy2ay

- (hopMyJIBI ATMHBI OKPYKHOCTU U IYTH OKPY>KHOCTH;
- (hopMyIIBI TUTOMIAM KPYTa U KPYTOBOTO CEKTOPA;
YMeTs:

- BBIYUCJIATH TUIOMIAAN M CTOPOHBI TTPaBUIIBHBIX
MHOT'OYTOJIbHUKOB, PaJNyCOB BIHCAHHBIX U
ONMCAaHHBIX OKPYKHOCTEH;

- CTPOUTH NPABWIbHBIE MHOTOYTOJIBHUKH C TIOMOIIBIO
LHHUPKYJIA U JIMHEHKH;

- BBIYUCJIIATH JJIMHY OKPY>KHOCTH, IJTUHY AYTH
OKPYKHOCTH;

- BBIYUCJIATH TUIOLIAAL KPyra U KPyroBOTO CEKTOpa.
JInuHocTHbIe: BripaxkaTh MoN0KUTEIHHOE OTHOIICHHUE K
MpoI1iecCy MO3HAHUS; IPUMEHSTh IIpaBuiIa 1eJI0BOTO
COTPYIHUYECTBA; OIICHUBATh CBOIO YYEOHYIO
NeATeNbHOCTh

Meranpenmernsie: Onpeaenenue nenu Y ; padora mo
cocTtaBieHHOMY TutaHy; I[lepenaroT conepkaHue B
CKaToOM BHUJIE, aHAIHU3 OOBEKTOB C BbIICTICHHEM
CYILIECTBEHHBIX M HECYIIIECTBEHHBIX NIPU3HAKOB; YMETh
OTCTauBaTh TOUYKY 3pEHUs, apPTyMEHTUPOBATb,
(hopMHpPOBATH HABBIKK Y4EOHOTO COTPYAHHUYECTBA B XO/I€
WHANBUAYAIBHON U TPYNTIOBON pabOTHI.
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6. I'mapa XIII. JIpu:kenusn (8 1)

11-15.03 50 §1 IlousaTue nBHKEHUS Pa6ora ¢ T3 [IpeameTHbie: 3HATH U TIOHUMATh:
OTtoOpakeHue MI0CKOCTH Ha ceOsl. y4eOHUKOM - OTIpEJICIICHUE JIBUKCHHS U €0 CBOMCTBA;
[Nonsitue neuxenus. OceBas u -TIPUMEPHI JBUKECHUSI: OCEBYIO U IIECHTPATIBLHYIO
[EHTpaJIbHAS] CHMMETPHH. CUMMETPHH, TTapaAJUICIIFHBIA IEPEHOC U MTOBOPOT;
. 113-115 - TIpU IBMOKEHHUU JTI00ast GUrypa rnepexonuT B
18-22.03 51 §2 INapaiesbHBIN TepeHoC U Pabora ¢ OCP paBHYyIO eii purypy;
MOBOPOT y4eOHUKOM, - DKBUBAJICHTHOCTh MOHSITHU HAJIOKECHUS U
IapannensHelii nepeHoc m. 116 yueOHas JBAKCHUS
NpaKTUYeCKast YMeTn:
pabota B -00BSCHATH, UTO TAKOE OTOOpaKEHHE MIOCKOCTH
napax Ha ceos;
18-22.03 52 | lloBoporm. 117 CP -CTpOUTH 00pa3sl GUTYP MIPU CUMMETPHUSIX,
53 Pertenne 3agau Pemrenue NPK napajajieJIbHOM IIEPEHOCE U ITIOBOPOTE;
IPUMEPOB C - peuiaTh 3a7Ja4u C IPUMEHEHUEM JIBUKCHUH.
KOMMEHTHPOBA JIngHOCTHBIC: BhIpakaTh MOJIOKHUTEITHFHOE OTHOIIICHHE K
HHEM MPOILIECCy MO3HAHUS; TPUMEHSThH TIPAaBHUIIA IETIOBOTO
1-5.04 54 Permtenne 3amau WunuBunyans J1P3 COTPY/IHUYECTBA; OLIEHUBATH CBOIO y4EOHYIO
Has pabora ¢ ACATCIIBHOCTD
CaMOOIICHKOM Meranpenmernsie: Onpenenenue nenu Y ; padora mo
1-5.04 55 | Pemenue 3amau VueGHast d0O coctaBieHHOMY MaHy; [lepenaroT copepkanue B
PaKTHYCCKAs C)KaToOM BHJIE, aHAIH3 OOBEKTOB C BBIJICJICHHEM
pabora CYIIECTBEHHBIX U HECYIIIECTBEHHBIX MPU3HAKOB; Y METh
Pemenue OTCTaWBaTh TOUKY 3PCHHUS, ApTYMECHTUPOBATH,
3agau HPK (hopMUPOBATh HABBIKK YYEOHOTO COTPYIHUYECTBA B XOJI€
8-12.04 56 | 3ager no Teme «/IBIKEHUS. VYuebHast CP VIH/IUBH/TyalIbHON 1 TPYITIOBOM pabOTHI.
3AYET Ne 3. MpaKkTH4YecKas
pabota
8-12.04 57 | Koumpoavnas paboma Ne 5 no Ol
meme: «/leudicenusy
7. 'naBa XIV. HauanbHble cBeJleHUs1 U3 cTepeoMeTpu (8 4acoB)
15-19.04 58 | §1 MHororpanHuKu Pabora ¢ T3 IIpenMeTHble: 3HATH U IOHUMATh:
[Mpenmer cTrepeomeTpun YIeOHUKOM -4TO U3yYaeT CTePECOMETPHSI,
. 118. Muororpannuk. [lpusma. -UMETh NPEJICTABJICHHUE O TeJIaX U MOBEPXHOCTSIX B
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[Tapamtenenumen
m. 119-121

OPOCTPAHCTBE;
-3HaTh (POPMYJIBI AJIsT BBIYUCIICHUS TIJTOIAICH

15-19.04 59 O6bem Tema 1. 122 VYyeOnas oCp MOBEPXHOCTEH U OOBEMOB Tel.
NpaKTU4YecKas VYMeTh: BBIMOIHATH YSPTEIKU T€OMETPUISCKUX TEIT.
pabota B JInyHOCTHBIE: BBIpaXkaTh MOJIOKUTEIHLHOE OTHOILIIEHHE K
napax npoleccy MO3HaHUSA; IPUMEHSTh [IPABUIIA 1€JI0BOTO
22-26.04 60 | CpoiicTBa MPSMOYTOJIBEHOTO CocraBnenue nUap COTPY/IHUYECTBA; OLIEHUBATH CBOIO y4eOHYIO
napa’suienenumnesia OIIOPHOTO JeSITeTbHOCTD
m 123 KOHCIICKTA, Mertanpenmetssie: Onpenenenue nenu Y /; pabota mo
22-26.04 61 | Iupamuma m. 124 PemieHne UPK coCTaBJIeHHOMY Tiany; IlepenaroT cojepskanue B
IPUMEPOB € C)KaTOM BUJI€, aHAJIU3 0O0OBEKTOB C BBIIECJICHUEM
KOMMEHTHPOBA CYIIECTBEHHBIX U HECYLLIECTBEHHBIX MPU3HAKOB; Y METh
HUEM OTCTaMBaTh TOUKY 3PCHHUS, ApTYMEHTUPOBATH,
29.04-3.05 62 §2 Tena v MOBEPXHOCTH BpallleHUs Pabora ¢ 0]0) (hopMHpOBATH HABBIKH y4EOHOTO COTPYAHMYECTBA B X0/
Lpmasap n. 125 y4eOHUKOM WHIVUBUIYAIBHON W TPYITIOBON paOOTEHI.
29.04-3.05 63 | Konyc m. 126 YyeOnas oCPp
NpaKTH9IecKast
pabora
6-10.05 64 | Coepanmap m. 127 NnpuBunyans T3
Has paboTa ¢
CaMOOIIEHKOH
6-10.05 65 | 3AYET Ne 4 JIP3
8. O6 akcuomax reomerpum(2 4)
13-17.05 OO0 akcnoMax IJIaHUMETPUH Pabora ¢ D0 [IpeMeTHBIE: 3HATD - AKCUOMATUYECKOE ITOCTPOCHUE
y4eOHUKOM reoMeTpuH;
13-17.05 006 akcroMax MJIaHUMETPUU 0l0) - OCHOBHBIE AKCMOMBI €BKJIMI0BOM r€OMETpHH,

reomeTpun JIo6aueBCcKoTO.

JInyHOCTHBIE: BhIpakaTh MOJIOKUTEIIBHOE OTHOLIECHUE K
MpoliecCcy MO3HAaHUS; IPUMEHATh IPaBuIa 1€JI0BOTO
COTPY/JHHYECTBA; OLICHUBATh CBOIO YUEOHYIO
JIeSITeIIbHOCTD

Meranpenmernsie: Onpenenenue nenu Y ; padora mo
cocTtaBieHHOMY IutaHy; I[lepenaroT conepkaHue B
C)KaTOM BHJE, aHAJIN3 O0BEKTOB C BBIIEIICHUEM
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CYILLIECTBEHHBIX U HECYILIECTBEHHBIX IIPU3HAKOB; Y METh
OTCTauBaTh TOUKY 3PEHHUs, ApI'YMEHTHPOBATb,
(opMHpOBATh HABBIKK y4EOHOTO COTPYAHMUYECTBA B XO/1€
WHANBUAYAIBHON U IPYNIIOBON pabOTHI.

9. IloBTOpenue. Pemenne 3aaau (6 4)
20-24.05 IloBTOpenue. Pemenue 3anau. Pemenue nap IIpenMeTHbIe: YMETH:!
MIPUMEPOB C - OTBEYaTh HA BOIIPOCHI TI0 U3YUYCHHBIM B TEYCHHUE T0/1a
KOMMEHTHPOBA TeMaMm;
HUEM - IPUMEHSTH BCE N3yUEHHBIC TEOPEMBI TIPH PEIICHUH
Pemenue 3a7a4;
3apay HPK u3 - pelaTh TECTOBbIE 3a/1aHNUs 0a30BOT0 YPOBHS;
0J10Kka - pemaThb 3aJa4y MOBBIIICHHOTO YPOBHS CIIOKHOCTH.
«PeanbHast JInuHocTHble: Beipaxarh M0JI0KUTEILHOE OTHOLIEHUE K
MATeMATHKA) npoleccy Mo3HaHUs; TPUMEHSTH [IPaBHJiIa JIEJI0BOTO
20-24.05 66 | Hmoecosas koumponvras paboma OITN COTPYJIHHYECTBA; OLICHUBATh CBOIO YYEOHYIO

JIeSATCIIbHOCTD
Meranpenmernsie: Onpeaenenue nenu Y ; padora mo
cocTtaBieHHOMY Iutany; I[lepenaroT conepkaHue B
C)KaTOM BHJE, aHAJIN3 OOBEKTOB C BhIIEICHUEM
CYIIECTBEHHBIX U HECYIIIECTBEHHBIX MPU3HAKOB; Y METh
OTCTaWBaTh TOUKY 3pEHHUS, ApTYMEHTUPOBATb,
(hopMHpOBATh HABBIKK y4EOHOTO COTPYAHHUYECTBA B XO/I€
WHIWBHIYaJTbHOU U TPYIIIIOBOM pabOTHI.

OCP — o0yyarommasi caMOCTOsITEJIbHAs paboTa
JP3 — muddepernupoBanHOe pelIeHUe 3a1a49

®O- ppoHTaTBHBIHA OIPOC

NJIP — uaauBuayansHas paboTa y J0CKH

T3 — TBOpUeckoe 3a7aHue

NPK — unnuBuayanbHas pabora 1Mo KapToukam
CP — camocTosiTenpHas paboTa

TP — npoBepouHas paboTa

T — TecToBast pabota

OIIN - GpoHTaNBHBIN TUCEMEHHBIA KOHTPOJIb
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IIpnaoxenne k padoueii nporpamme
KoHTponupyemsble 351€MEHTBI COJIEp>KaHus [0 TE€OMETPUH B 9 Kiacce.

26.10

meme «Bekmopbz».

reoMeTpudeckoit popme
(mpaBWJIO TPEYroJIbHUKA,
PaBUIO
napasienorpaMmma,
MIPaBUIIO )

3aKOHBI CJI0KEHUS
BEKTOPOB, YMHOKCHHSI
BEKTOpa Ha YHUCJIO;

aarTa Tema ®opma KonTposaupyemsbie Iliianupyemblie pe3yabTaThl
npoBe DJIeMeHTBbI
AeHHus Coaep:xkanus
10- Jmnaraoctuueckas | KP HOHSITHS: MeauaHa, | YMeTh:
14.09 | xoHTpOABHAS OuccekTpuca,  BBICOTA, | BBHIIIOJHATH 3ajauu u3
~ | pabora mo TEKCTy TPEYrOJILHUKA, pasnenoB kypca VIII kiacca,
aIMAHHCTPAIUN napajieJorpamMmm, UCIIOJIB3Yysl TEOPUIO: Teopema
Tpamneuus, pom0, | [Tudaropa, cBoiicTBO cpegHei
KBaIpar. JTUHUH TPEYTOJIbHUKA,
bopmyIbl BBIYUCIICHUS
TJIOIATT TPEYrOJIbHUKA;
CBOWCTBA, MpPU3HAKH
napajuiesorpaMmma, pomba,
MPSMOYTOJIbHUKA.
24- Cnoxenue u 1P - OIepalMu HaJ YMerTh:
28.09 | BeluMTaHUE BEKTOpPaMHU B - TIOJI30BAThCA MPaBUIAMHU
T | BEKTOpOB reoMeTpuyecKkoit popme | Mpu MOCTPOCHUU CYMMBI,
Cymma aByx (mIpaBUIO TPEYTrOJbHUKA, | pa3HOCTU BEKTOPOB; BEKTOPA,
BEKTOPOB. 3aKOHBI paBUIO MOJIYYaroIIeTocs MpU
CJIOKEHUS napajsuiesorpaMmma, YMHOXEHUH BEKTOpa Ha
BEKTOPOB. MPaBUJIO ) YUCJIIO;
[IpaBuno
napaJsuiesorpaMmma
1-5.10 Pemenue 3anau. Cp 3aKOHBI CJI0XKECHUS IIPUMEHSTh BEKTOPHI K
BEKTOPOB, YMHOXKCHHUS pEIICHHIO 3a/1ad;
BEKTOpA Ha YHUCJIO;
15- Cpennsist TUHUS CP 3aKOHBI CJI0KCHUS MIPUMEHSITh BEKTOPHI K
20.10 Tparenuu BEKTOPOB, YMHOKEHHUS peIlIeHUIo 3a]a4;
BEKTOpa Ha YHUCIIO; - HAXOJHUTH CPEJHIOI0 JTUHUIO
Tpamneumny;
pacKiagpIBaTh BEKTOP IO
BEKTOpaM.
22- Koumponvnas KP - OlepaIuy HaJl - TIOJIB30BAThCS MPABUIIAMH
paboma Ne I no BEKTOpaMHU B MIPU MMOCTPOEHUH CYMMBI,

Pa3HOCTH BEKTOPOB; BEKTOPA,
MOJIy4arouierocs npu
YMHOXCHHH BEKTOpa Ha
4HUCIIO;

MPUMEHSTH BEKTOPHI K
pELICHHIO 3a/1ay;

- HAXOJIUTh CPEHION0 JTUHUIO
Tpaneiuu;

packiaabpiBaTh BEKTOP IO
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BCKTOpaMm.

paboma Ne 2 no
meme «Memoo
KOOpOUHAM .

BEKTOpa yepe3
KOOPJIMHATHI €r0 KOHIIA U
Hayvajia, KOOpPJAHHAT
CepearHbBI OTPE3Ka,
JJIMHBI BEKTOPA U
pPacCTOSTHUSL MEKIY
JABYMs TOUYKAMU,

12- [Ipocrenimue ITP - IEMMY U TEOpEMY O pacKiaablBaTh BEKTOP I10
16.11 | 3amauu B pa3I0KeHUH BEKTOpA MO | IBYM HEKOJJIMHEAPHBIM
T | KoopAUHaTax JBYM HEKOJUIMHEAPHBIM | BEKTOpaM;
BEKTOPaM; - HAXOJUTh KOOPAUHATHI
BEKTOpaA
19- YpaBHeHue T MIOHATHE PAANyC-BEKTOpa | pelIaTh NPOCTEHIINE 3a/1a4H B
23.11 | oKpy>XHOCTH u TOYKH; KOOpAMHATaxX U UCIO0JIb30BATh
— | npsaMou - GopMyIIbI KOOPAUHAT WX IpU peuieHuu oonee
YpaBHEeHUE NUHUU BEKTOpaA 4epe3 CJIOKHBIX 3a/1ad4;
Ha MIJIOCKOCTH. KOOPAMHATHI €ro KOHLA U | - 3alHChIBaTh YPaBHEHUS
YpaBHeHue Havaja, KOOpAUHaT MPSIMBIX U OKPYKHOCTEH,
OKPY>KHOCTH CepeIMHbI OTPE3Ka, UCIIOJb30BaTh YpPaBHEHUS IPU
JUIMHBI BEKTOPA U pelLIeHNH 3a1ay;
PaCCTOSIHUSL MEXY - CTPOUTH OKPYKHOCTH U
JIBYMsI TOUKaMH; HpsiMbl€, 3a/JaHHbIE
- YpPaBHEHHUS YPaBHEHUSIMH.
OKPY>KHOCTH U MPSIMO,
ocell KOOpAUHAT.
26- Pemenue 3agau. Cp - (OpMYJIBI KOOPIMHAT packKiaabiBaTh BEKTOP IO
30.11 3AYET Nel. BEKTOpaA 4Yepe3 JIBYM HEKOJUIMHEAPHBIM
KOOPAMHATHI €ro KOHLA U | BEKTOpaM;
Hayaja, KOOpAuHaT - HAXOJIUTh KOOPANHATHI
CEepeIMHbI OTPE3Ka, BEKTODa,
JUIMHBI BEKTOpPA U - BBIIOJIHATD €UCTBUS HaAJ
pPacCTOAHUSA MEXIY BEKTOpaMH, 3aJaHHBIMH
JBYMsI TOUKaMH; KOOpAMHATaMU;
- YpPaBHEHUs - pelars IpocTerune 3agauu
OKPY>KHOCTH U IPAMOM, | B KOOpJAUHATAX U
ocell KOOpAuHAT UCIIOJB30BaTh UX MPH
petieHuu 00Jiee CI0KHBIX
3azad;
- 3aMKChIBAaTh YpaBHEHUS
MPSIMBIX U OKPYXKHOCTEH,
UCIIOJb30BaTh YpaBHEHUS IPU
peLIeHNH 3a1a4;
- CTPOUTH OKPYKHOCTH U
psIMbIE, 3aJJaHHbIE
ypaBHEHUSMH.
3-7.12 Koumponvuas KP - (OpMYJIBI KOOPIMHAT packianpiBaTh BEKTOP IO

JIBYM HEKOJIJIMHEAPHBIM
BEKTOpPaM;

- HAXOJUTh KOOPAUHATHI
BEKTOPA,

- BBITIOJTHATE JEHUCTBHUS HAJ
BEKTOpaMHu, 3aJITaHHBIMU
KOOPAWHATAMU;
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- ypaBHEHUSA
OKPY>KHOCTH M MPSIMOIA,
ocel KOOpAUHAT

- pemath mpocTerIue 3a1auu

B KOOpJMHATAX H

HCIIOJIB30BATh UX IIPU

peteHun 00Jee CI0XKHBIX

3a1ad;

- 3aMUCHIBATh YPaBHCHHUS

MPSMBIX U OKPYKHOCTEH,

WCIIOJIB30BATh YPaBHEHHUS MPHU

pelIeHn  3a1ay;

- CTPOUTH OKPYKHOCTH U

OpAMBIC, 3a/ITaHHBIC

YpaBHEHUSIMH.
17- Dopmyiisl Cp IIOHATUS CUHYCA, IIPUMEHSATH
21.12 MIPUBEICHUS. KOCUHYCA ¥ TaHTEeHCa TPUTOHOMETPHUUCSCKUH
- DopMyJIbl IS nist yraoB ot 0 0 no 180 | anmapat Opu peuIeHuH
BBIYUCIICHUS 0. 3ajnad, BBIYUCIIATD
KOOPJAMHAT TOYKH . ,OCHOBHOG KOOPJAUHATHI TOYKH C
TPUrOHOMETPHYECKOE MOMONIBI0 CHHYCa, KOCHUHYyCa
TOKIECTBO; Y TaHTeHca yTiia;
24- N3mepurtenbHbie Cp TEOpEMY O TUIOMIA U BBIYUCTIATH 10T Tb
28.12 paboThI TPEYroJIbHHKA; TpEYroJbHUKA o JIBYM
- TEOPEMBbI CHHYCOB U CTOPOHAM U YTy MEXIY
KOCHHYCOB U HUMU;
U3MEPUTEIbHbBIC - pemaTh TPEyroJbHHUKH.
paboThl, OCHOBaHHbIE HA
UCIIOJIb30BAaHUH ITUX
TeopeM;
21- [Ipumenenue Cp omnpeesieHue OOBSICHATH, UYTO TAKOE YTOJI
25.01 CKaJISIPHOTO CKaJISIPHOTO MEXKy BEKTOpaMu;
MIPOU3BEICHUS MPOU3BECHUS BEKTOPOB; | - IPUMEHSThH CKaISIPHOE
BEKTOPOB K - yclioBHE MIPOU3BEICHUE BEKTOPOB MPHU
peIIeHUIO 33129 MePIEeHIUK YIS PHOCTH peUIeHUH T€OMETPUICCKIX
HEHYJIEBBIX BEKTOPOB; 3a7ad.
- BEIpa)KCHUE - CTPOHTH YTIIbI;
CKaJISIPHOTO - IPUMEHSTH
MPOU3BECHUS B TPUTOHOMETPHUUYCCKHUU
KOOpAMHATaX U €TO anmapar npu peuieHuu
CBOICTBA. 3aJ1a4, BEIYHCIIATH
- METO/BI PEUICHHUS KOOPAUHATHI
TPEYTOJBHUKOB.
28.01- Koumponvuas KP 3HATh U IOHUMATH: Ymers:
1.02 paboma Ne 2 no - TIOHSITUS CUHYCA, - OOBACHSATH, UTO TAKOE yTOJ
meme KOCHUHYCA U TaHTEeHCa MEXKy BEKTOpaMHU;
«Coomnouwenus JUTSL YTJIOB OT 0 0 no 180 | - IPUMEHATH CKAJIAPHOE
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MeHCOY

0.

MpOU3BCACHUC BEKTOPOB MIpU

IJIOIIAU U CTOPOHBI
MIPaBUIBHOTO
MHOTOYT'OJIbHUKA U

CMOpoHamu u - OCHOBHOE pEUIEHU U T€OMETPUUECKUX
yenamu TPUTOHOMETPUUIECKOE 3ajad.
mpeycoibHUKa». TOXIECTBO, - CTPOUTH YTIJIBI,
- OpMYJIBI IPUBEICHUS, | ~ INIPHUMCHATH
- bopMymIBl s TPUTOHOMETPUYECKUN
BBIYHCJICHUS KOOpAWHAT | allllapaT [OpH  PCHICHHH
TOYKH; COOTHOILIECHUA 3ajadq, BBIYUCIIATH
MEXIYy CTOPOHAMU U KOOpJAHHATHI TOYKH C
yriaMu IIOMOIIIBIO CHHYCA, KOCHHYCa
TPEYTOJILHUKA: U TaHI'CHCa yTla,
- TEOPEMY O IIOILIAaU - BBIUHUCIISATH IJIomaab
TPEYIrOJIbHUKA; TPCYroJbHUKaA o ABYM
- TEOPEMBI CUHYCOB U CTOpOHaM W yriay MEXAy
KOCHHYCOB U HHAMMU;
U3MEPUTEIbHEIE - pe€laThb TPEYTrOJIbHUKH.
paboThI, OCHOBAaHHBIC HA
HCIOJb30BaHUU ATUX
TEOpPEM;
- OIIpENIEJICHUE
CKaJISIpHOTO
MPOU3BEJIEHUS BEKTOPOB;
- YCIIOBHUE
MEPIECHAUKYIAPHOCTH
HEHYJIEBBIX BEKTOPOB;
- BBIpAXXECHUE
CKaJIIpPHOTO
MPOU3BEICHUS B
KOOpJHUHATaX U €ro
CBOICTBA.
- METOJIbl peLICHUs
TPEYTOJILHUKOB.
11- ITocTtpoenue Cp OIpeIeIICHUE Ymersb:
15.02 MPAaBUIIbHBIX MPABUIBHOTO - BEIUMCIIATH IJIOIMAAU U
T | MHOTOYTOJIbHUKOB MHOT'OYTOJIbHUKA; CTOPOHBI MPAaBUIIbHBIX
- hOpMYIBI JJIs1 MHOTOYTOJIbHUKOB, PaJIHyCOB
BBIUHCIICHHUS yIIIa, BIIMCAHHBIX U
TUIOIIAAU B CTOPOHBI OINUCAHHBIX OKPYXKHOCTEM;
MPaBUIBHOTO
MHOTOYTOJIbHUKA U
panuyca
BIIMCAHHOM B HETO
OKPY>KHOCTH;
25.01- Pemenne 3agau. CP bopmynbl 115 BBEIYHCIIATH IJIOIAON U
1.03 3AYET Ne 2 BBIYUCJICHUS yTa, CTOPOHBI MPABUIBHBIX

MHOTOYT'OJIbHUKOB, panyCOB
BIIMCAaHHBIX U
OIIMCaHHBIX OKPY)KHOCTeﬁ;
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paauyca
BIIMCAHHOM B HETO
OKPY>XKHOCTH;
(GbOpMYIIBI JTUHBI
OKPY>XHOCTHU U TyTH
OKPY)KHOCTH;

- GOpMYIIBI TIJIOIIAAH
Kpyra u
KPYTOBOTOCEKTOPA;

BBIYHCIIATH AJTUHY
OKPYXHOCTH, IJIMHY AYT'U
OKPY>KHOCTH;

- BBIUUCJIATH MJIOIAb Kpyra
U KPYrOBOI'O CEKTOpA.

IIEPpCHOC U ITOBOPOT,

11- Konmponvuas KP 3HATh U MOHUMATH: YmMmers:
15.03 paboma Ned no - onpeieNieHne - BBIYHCIIATH IUIOMIAAU U
- meme «/[nuna MPaBUIILHOTO CTOPOHBI MPABUIBHBIX

OKPYAHCHOCU U MHOTOYTOJIbHUKA; MHOT'OYTOJTbHUKOB, PAIUYCOB

nIOWa0b Kpyaax» - TeopeMbl 00 BIIMCAHHBIX U
OKPYKHOCTH, OIIMCAHHOMN | ONMCAHHBIX OKPYKHOCTEH;
OKOJIO PaBUIBHOTO - CTPOUTH IPABUIIbHBIC
MHOT'OYTOJIbHUKA, U MHOTOYTOJIBHUKH C TTIOMOIIBIO
OKPY>KHOCTH, HUPKYJS U JIMHEHKH;
BIIMCAaHHOU B - BBIYHCIISIT UTUHY
MPaBHJIbHBII OKPY>KHOCTH, JJIMHY AYTH
MHOT'OYTOJIbHUK; OKPYKHOCTH;
- popmynbl A1 - BBIYHCIISTH IJIOMIAb KpyTra
BBEIYUCIICHHUS yTJIa, Y KPYTOBOT'O CEKTOpA.
MJIOIIAH ¥ CTOPOHBI
PaBUIBHOTO
MHOTOYTOJIbHUKA U
paamyca
BIIMCAaHHOM B HETO
OKPY>KHOCTH;
- GOpMYIBI JTHHBI
OKPY)KHOCTH U TyTH
OKPY>KHOCTH;
- (OpMYJIBI TTOIATH
Kpyra u KpyroBoro
CeKTopa;

1-5.04 IToBopoT CP ompeJieICHuEe CTpouTh o00pa3sl uryp

JIBVDKCHUS U €T0 npu CUMMETPHUSX,
CBOMCTBA,; napajuieJbHOM IepeHoce
-IIPUMEPHI IBWIKCHHUSI: | U TIOBOPOTE;
OCEBYIO U
HEHTPaIbHY IO
CUMMETpPHH,
napauieIbHbIN
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8-12.04 | 3ayeT no Teme 3 MIpUMEPHI ABMKEHUS: | CTPOUTH 0Opas3bsl  uryp
«/IBH>KEHUSI». OCEBYIO U npu CUMMETpPHUSAX,
3AYET Ne 3. LIEHTPAJIbHY IO napajujleJlbHOM II€pEHOCe
CUMMETPHUH, U IIOBOPOTE;
rnapajuieIbHbIN
IIEPEHOC U IIOBOPOT - pemaTe sazaum ¢
MIPUMEHEHHUEM JIBUKEHUH.
8-12.04 Koumponvuasn KP 3HaTh U NOHUMATH: YMeTh:
paboma Ne 4 no - IpUMEPHI -CTpOUTH O0Opa3sl Guryp
meme: JIIBVDKEHUSI: OCEBYIO | TIPHU CUMMETPHSIX,
«/leudsrcenusy LEHTPAIbHY IO napajuieJbHOM IepeHoce
CUMMETPUH, H TIOBOPOTE;
napaJuieIbHbIU
TIEpPEeHOC U IMTOBOPOT - pemaTs 3amavH ¢
MPUMEHEHHUEM JBUKECHUH.
29.04- Konyc Cp WMETh IIPEJICTABJIEHUE | BBIIIOJHSATH 4epTEXKU
3.05 0 TeJax u T€OMETPHUYECKHUX TEJl.
- MMOBEPXHOCTAX B
MIPOCTPAHCTBE;
-3HaTh (POPMYJIBI JJIS
BBIYHCJICHUS
IIomaneu
OBEPXHOCTEN U
00BEMOB Tell.
6-10.05 3AYET Ne 4 3 -3HaTh (POPMYJIbI I YMeTs pemaTs npocTenime
BBIYHCIICHUS 3a/auun
IIomaaeu
HOBEPXHOCTEN U
00BEMOB Tell.
20- [ToBTOpEHuUe. T OCHOBHBIE TOHATHS YMeTh peniaTh TECTOBYIO
24.05 Pewenne 3anau reoMeTpuu gacth OI'D no reomeTpuu
20- Hmoeosasn KP OCHOBHBIE IOHATHS Ymeth:
24.05 KOHMPOJIbHASL TIAaHUMETPHH - OTBEYATh HA BOMPOCHI 11O
- paboma U3Y4YEHHBIM B T€YEHHUE roJa

TeMawm;
- IPUMEHSATH BCE U3YYCHHBIC
TEOPEMBI MIPHU PELICHUH
3anay;
- p€liaTh TECCTOBLIC 3aJaHUsA
6a30BOTO YpOBHS;

- pemaThb 3a/1a4u
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IMOBBIIICHHOTO YPOBHA
CJIO)KHOCTH

IIpyMepHBbIe KOHTPOJIbHbIE PA0OTHI

KonTpoabnast padora Ne 1
MeToa KOOpaAMHAT
Bapuant 1

- o= 1. - -
1.HaiiauTe KOOpAUHATHI M JUIMHY BEKTOpa 4, ecaua =—b + > ¢,b{3,-2},¢{-6;2}.

2. Jlaubl koopauHaThI BepiuH Tpeyroiabauka ABC: A (-6; 1), B (2; 4), C (2; -2).

Jlokaxxute, uto TpeyroabHuk ABC paBHOOEIpEHHBIN, U HAWAUTE BHICOTY TPEYTOJbHHUKA, IPOBEIACHHYIO
13 BEpIIMHBI A.

3. OKpy’KHOCTb 331aHa yPABHEHHEM (X —1)2 +y” =9. Hanmmmre ypaBHeHHe IPAMOii, Ipoxosiieii yepes

e€ LIEHTp U MapaljiesIbHOM OCU OpAMHAT.

KonTpoabnas padora Ne 1
MeTtoa KoopaMHAT
Bapuanr 2

1.Haiinure KoopAMHATHI U JJIMHY BEKTOpa b, ecnub = %E —-d,e {—3; 6} d {2; —2} .

2. JlaHbl KOOPAMHATHI BepIlnH yeThipexyronbuuka ABCD: A (-6; 1), B (0; 5), C (6; -4),D (0; -8).
Hoxkaxwure, uto ABCD — npssMOyroinbpHUK, U HAWAUTE KOOPIWHATHI TOUYKH NIEPECEUEHUs €ro JHaroHaieH.

3. OKpy’KHOCTb 3a/1aHa ypaBHEHHEM (X +1)2 +(y- 2)2 =16. Hanuiure ypaBHeHHE IPSAMOi, IPOXOAAILIEH

yepe3 e€ LEHTp U MapajuiebHOM ocH abcuucce.

KonTpoabnas padora Ne 2

CooTHOLIEHUSI Me KLY CTOPOHAMH U YIVIAMM TPeyroJbHUKA.

CkansipHoe Npou3Be/ieHNe BEKTOPOB.

Bapuant 1

1. Haiinute yron mexay sydoM OA u ONOKUATENbHOM noyockto Ox, eciu A(-1; 3).

2. Pemure tpeyrompauk ABC, ecmn /B =30°, ZC=105",BC = 3\ECM.
3. Haitnute xocunyc yria M tpeyroneauka KLM, ecu K(1; 7), L(-2; 4), M(2; 0).

KonTpoabnas paGora Ne 2

CooTHOIIEHUsI MeK1Y CTOPOHAMH H YIJIAMH TPeyroJbHUKA.

CkausipHoe Npon3Be/ieHHe BEKTOPOB.

Bapuanr 2

1. Haiigure yron mexay nydyom OB u nonoxurensHoi noiyocsto Ox, eciu B(3; 3).

2. Pemmute tpeyronsauk BCD, ecmu /B =45, /D =60",BC = \/§CM.
3. Haitnure xocunyc yria A tpeyronbauka ABC, eciu A(3; 9), B(0;6), C(4;2).
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KonTpoabnas padora Ne3

JlInHa OKPYKHOCTH M ILIOIIAAb Kpyra

Bapuant 1

1. TlepumeTp mpaBUIBHOTO TPEYTOJIbHUKA, BIMCAHHOTO B OKPYKHOCTh, paBeH 45 cM. Haliiure ctopony
MMPaBUJIbBHOT'O BOCbLMUYT'OJIbHUKA, BIIMCAHHOI'O B TY K€ OKPYXHOCTb.

2. Halinure miomaaps Kpyra, €Ciu IJI0IIA b BIUCAHHOTO B OTPAaHUYMBAIOIIYIO €70 OKPYKHOCTh KBaJipaTa
paBHa 72 M2,

3. HaliiuTe JUTMHY AYTH OKPYXKHOCTH pajuyca 3 cM, eciu e€ rpagycHas mepa pasHa 150°.

KontponbHas padora Ne3

JIITHHA OKPYKHOCTH M INIOIIAb Kpyra

Bapuanr 2

1. IlepumeTp npaBUIIBHOTO IIECTUYTOJIBHUKA, BIMCAHHOTO B OKPYKHOCTb, paBeH 48 cMm. Haiinure
CTOPOHY KBaJipaTa, BIUCAHHOTO B Ty € OKPY>KHOCTb.

2. Haligute 1uiMHY OKpY>KHOCTH, €CJIM IJIOLIa/1b BIUCAHHOTO B HEE MPABMJIBHOTO ILIECTUYTOJIbHUKA

paBHa 72\j§CM2.
3. HaiinuTe momaas KpyroBoro CeKTopa, €ciiv rpajycHast Mepa ero Ayru pasa 120° a paamnyc kpyra
paBeH 12 cm.

KonTpoabnas padora Ned

JABukenus

Bapuant 1

1. ana tpaneuus ABCD. Iloctpoiite ¢purypy, Ha KOTOpYIO OTOOpakaeTcs 3Ta Tpaneuus npu
CUMMETPHUU OTHOCUTENILHO NPSMOM, cofepxaliieit 60koByto ctopony AB.

2. 1Be okpyxxHocTH ¢ neHTpamu O1 u O2, paauychl KOTOPHIX paBHbI, epecekaroTcs B Toukax M u N.
Yepes Touky M nposeneHa npsmasi, napauiensHas 0102 u nepecekaromas OKpy»KHOCTb ¢ ieHTpoM O2 B
touke D. Mcnonp3ys napasmienbHblil IEpeHoC, TOKaxuTe, 4eTbipexyroiabHuk O1MDO; sBrnsercs
apaijIeIorpaMMOM.

KonTpoabnas padora Ned

JABukeHust

Bapuanr 2

1. Hana tpaneruss ABCD. Iloctpoiite ¢purypy, Ha KOTOpYIO 0TOOpa)kaeTCs 3Ta Tpareys Ipu
CUMMETPHUH OTHOCUTENILHO TOUKH, SIBIstomIeiics cepearnHoit 60koBoii ctoponst CD..

2. Jlan mectuyronbHUK A1A2A3AsAsA6. Ero ctoponbl A1A2 n AsAs, A2Asu AsAe, AsAs 1 AsAz
IIOTIAPHO paBHBI U NapajuleabHbl. Mcnonp3ys HEeHTpalIbHYI0 CUMMETPHUIO, JOKAXKUTE, YTO JUATOHAIH
A1A4, A2As, A3As TAaHHOTO MIECTUYTOJIbHUKA TIEPECEKAIOTCS B OJHOM TOUKE.

Hrorosasi kKoHTpOIBLHAsI padoTa
Bapmuanr 1
1. B tpeyronsauke ABC touka D — cepenuna croponsl AB, Touka M — Touka nepeceueHust MeiMaH.

a) BeIpasute BexTOp MD 4epe3 BEKTOPBI MA u MBu BEKTOD AM 4yepes3 BEKTOPBI AB u AC.
0) HaiinuTe ckansapHoe npou3BeAcHUE AB-AC, ccn AB=AC=2, /B=75.

2. Mauwt Touku A(1; 1), B(4; 5), C(-3; 4).

a) Jlokaxure, yto TpeyronbHuk ABC paBHOOEIpeHHBIN U MPSIMOYTOJIbHBIH.

0) Haiinure nmuny menuansl CM.

3. B tpeyronbauke ABC ZA =a >90°, /B = £, Beicota BD paBHa h.
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a) Haitnure cropony AC u paanyc R onmrcanHOM OKpY>KHOCTH.
0) Beruncnure 3nadyenue R, ecnmu o =120°, =15, h = 6em.

4. Xopna oKpy>KHOCTH paBHa a U ctsarusaet ayry B 120°. Haiigure: a) nmuny ayru; 0) miiomiaas CeKTopa,
OTPaHUYEHHOTr'0 3TOW JYro U IBYMs pagnyCaMH.

HTorosasi kKoHTpoIBLHAsI paboTa
Bapuanr 2
1. B mapannenorpamme ABCD nuaronanu nepecekatotcs B Touke O.

a) Beipasute BekTOp 0C 4epe3 BEKTOPBI ABu BCu BEKTOP oD 4yepe3 BEKTOPBI AB u AD.
0) HaiimuTe ckamspHOe IpOU3BEACHUE AB-BC ,ecau AB=2BC=6,/A =60’

2. Mausr Touku K(0; 1), M(-3; -3), N(1; -6).

a) Hokaxwure, uto TpeyroiabHUK KMN paBHOOepeHHBIN U PSIMOYTOJIbHBIM.

0) Haiinure nmuay meauanbt NL.

3. B tpeyronsauke ABC ZA =a >90°, /B = £, Beicota BD paBna h.
a) Haiingute cropony AD u paguyc R onvcaHHON OKpYKHOCTH.
0) Beruncnure 3Havenue R, ecnmn o =135°, f#=30°,h = 3em.

4. Xopaa OKpYKHOCTH paBHa a M cTATHBaeT Ayry B 60°. Haiinure: a) qimuHy Ayry; 0) IO b CEKTOPA,
OTPaHUYEHHOI'0 ATOW JYroW U IBYMS paguyCaMH.

IlepeyeHb yueOHO-MeTOANYIECKOT0 0OecTeYeHusl.

HNurepueT- pecypcsr:
http://festival.1september.ru/ - {I uay Ha ypok MaTeMaTuku ( METOAHYECKUE pa3pabOTKH)
http://pedsovet.su/load/18 - Ypoku, KOHCIIEKTHI.
http://www.prosv.ru - caiit uzgatenscra «IIpocserienue (pyopruka «Matemarukay) http:/www.drofa.ru
- caiit uznatenscTBa poda (pydpuka «MaremaTuka)
http://www.fipi.ru - nopran nabOpMaIOHHON MOAAEPKKA MOHUTOPHUHIAa Ka4eCTBa 00pa30BaHusl, 3/1CCh
MO>KHO HaiiTu PeniepanbHblil 0aHK TECTOBBIX 3aJaHUM.
www.school.edu.ru
www.math.ru
WWW.it-n.ru
www.etudes.ru
http://www.school.holm.ru
http://school-collection.edu.ru
http://matematik-sait.ucoz.ru

Chnucok Jiurepartypbl

1. JI.C.Artanacsa u ap. «'eomerpusi. YaeOHuk mis 7 — 9 xkimaccoB 0011e00pa3oBaTeNbHBIX YUPEKICHUN,
18 uznanue, Mockaa, «IIpocsemnienue», 2010.

2. lunakTruueckue MaTepHalibl o reoMeTpuu Juis 9 kiacca, 2-e u3a. — M.: Ilpoceemenune, 2001
3. F'eomeTtpus. Tectol. 7-9 ki1.: YuebHO-MeTO . mocodue. — 4-e uz., crepeorurt. — M.: [lpoda, 2000

4. I'eometpus. 7-9 kmaccel. CaMOCTOSITENIBHBIE M KOHTPOJIbHBIE paboThl K yueOHuky JI.C. ATtanacsHa.
Bounrorpaa: Yuurens, 2007.

5. Iloypounble pa3pabOTKH MO reoMeTpun: 9 kiacc.— 2-¢ u3z., nepepad. u gom. — M.: BAKO, 2013 6.
Maremaruka. Esxxenenenpaoe npuinosxeHue K raszete «llepBoe ceHTIOps»
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7. MareMaruka B mikoJie. ExxemecsauHblii HAyYHO-METOAUYECKUHN KypHAI
JonmonHuTeILHAA IUTEPATYpa:

1) 'eometpus. 9 knacc. unaktuaeckue matepuansl. 3uB b.I'.11-e uza. - M.: Ilpocsemenue, 2009. -
127 c.

2) Nzyuenue reometpun B 7-9 kiaccax. [Tocooue ans yuureneid. Atanacsa JI.C. u ap.
7-e uzn.- M.: Tlpoceemenue, 2009. - 255 c.

HNHTepHET-pecypceh:

1. deaepaabHbBI HHCTHTYT MEIArOTHYSCKUX H3MepeHuIWWW.fipi.ru

2. ®enepanbHbIA LEHTP TECTUPOBAHUSAWWW.rUStest.ru

3. PocO6pHamzopwww.obrnadzor.gov.ru

4. Poccuiickoe oopa3oBanue. denepanbHeiii mopranedu.ru

5. ®denepanbHOCAreHCTBO 10 0Opa3oBanuio Pded.qov.ru

6. @enepanbHbIi cOBET N0 yueOHIKaM MuHHCTEPCTBa 00pa3oBaHus U Hayku Poccuiickoit

denepanuuhttp://fsu.edu.ru

7. OTKpBITHINA OaHK 33JaHUi IO MATEMAaTHKE

http://www.mathgia.ru:8080/or/gial2/Main.html?view=TrainArchive

8. Caiit Anekcannpa Jlapuna http://alexlarin.net/

9. Ceth TBOpUECKHX yunTenei http://www.it-n.ru/
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