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IHosicHuTeALHAA 3aIIHCKA

AnantupoBaHHas pabodas mporpamma 1o reometpuu s 9 knacca mis ooyuaromuxcs OB3 3I1P (BapuanT
7.1) cocTaBiieHa B COOTBETCTBUH C OCHOBHBIMU OJIOkKEHUsIMU DeiepalibHOro rocy/1IapCTBEHHOI'O CTaH1apTa
OCHOBHOTO 001ero oOpa3oBaHMs, IJIAHUPYEMBIMH pe3yJbTaTaMH OCHOBHOTO OOIIEro o0pa3oBaHUS II0
MaTematuke, TpeboBaHusmu [IpumMepHON OCHOBHOW oOpa3oBarenbHOW mporpamMMmbl OY W Ha OCHOBE
aBTOPCKOM TTporpamMmsbl 001ieo0pa3oBaTenbHbIX yupexkaenuid. «I'eomerpus 7-9 knaccer». CocraBurens: JI.C.
AranacsiH, B.®. Byry3os, C.b. Kagomiies, M.: Ilpocsemenne 2015 k yueOunuky «I'eomerpus. 7-9 xmaccy»
®I'OC JI.C. AtanacsH, B.®. byty3os, C.b. Kagomues. M.: IIpocsemenne, 2016-2017

[Ipu cocraBnenun maHHOW pabodeil MporpamMMbl OBLIH YYTCHBI TPeOOBaHUS OPHUIIMATHLHBIX HOPMATHBHBIX
JIOKYMEHTOB:

®denepanbHblil 3ak0H OT 29.12.2012 1. Ne273-D3 «O6 obpazoBanuu B PDy;

[Ipukaz MunuctepctBa obpazoBanuss PO ot 17.12.2010 r. Nel897, 3apeructpupoBaHHBII
Muntoctom  Poccum 1 deBpamst 2011 1. Nel9644, «O06 yrBepxaeHun ¢eaepaibHOro
rocyJapCTBEHHOTO 00pa30BaTeILHOTO CTaHIapTa OCHOBHOTO 00IIero 00pa3oBaHusI.

[TpumepHas ocHOBHasi 0Opa3oBaTeIbHas MporpaMMa OCHOBHOTO 00IIero oopa3oBaHus, 0A00pEeHHAs
denepanbHbBIM  YI€OHO-METOIUUECKHUM OOBEIMHEHHEM TI0 O0IeMy oOpa3oBaHHHIO (ITPOTOKOJ
3acenanus ot 08 ampens 2015 Nel/15);

[TocTanoBnenue ['maBHOTO roCynapCTBEHHOrO0 CaHUTAapHOTO Bpaua Poccuiickoit @enepaunu ot 29
nexabpss 2010 r. Ne 189 «O6 yrBepxaenun CanlluH 2.4.2.2821-10 «CanutapHo-
AMUAEMHOJIOTHYECKHUE TPEOOBAHUS K YCIOBUSAM M OpraHU3aIlluu 00y4eHUs B 001eo0pa3oBaTebHbBIX
yupexaeHusx» (pen. IlocranoBnenus ['7aBHOTO rocyaapCTBEHHOTO CaHUTapHOro Bpaya P®D ot
22.05.2019 Neg).

[Tucemo JlemapramenTa rocygapcTBEHHOM MOJUTUKH B cepe oOpasoBanusi MunobpHayku Poccumn
ot 28.10.2015 Ne08-1786 «O paboumnx mporpamMmax yueOHbBIX IPEIMETOB.

[Tpuka3 MunucrepctBa oOpa3oBanuss u Hayku P® ot 08.06.2015 r. Ne576 «O BHeceHuu
W3MEHEHHH B (QenepaiabHbIil MepeyeHbh yYEeOHHWKOB, PEKOMEHIOBAaHHBIX K HCIOJIb30BAHUIO TPHU
pealn3anuy UMEIOIINX TOCYIapCTBEHHYIO0 aKKPEAUTAIIMI0 00pa30BaTeNbHBIX MPOTrPaMM HAYATHHOTO
o0mero, OCHOBHOro o00IIero, cpemHero ooOmero o0pa3oBaHMs, YTBEPKICHHOTO MPUKA30M
MunucrepcerBa oopazoBanus u Hayku PD ot 31.03.2014 r. Ne253».

[Tucemo Pocobpuamzopa ot 20.06. 2018 Ne05-192 «O peanuzanuu mpaB Ha H3YYCHHE POJTHBIX
S3BIKOB M3 YUCIIA SI3BIKOB Hapo10B PD B 00111€00pa30BaTeIbHBIX OPraHU3aLUsiX».

[Ipukaz Munnpocsemieaus Poccum Ne345 or 28 npekabps 2018r. «O denepalbHOM IepeyHe
YU4eOHHKOB K WCIIOJIb30BAaHUIO TPH peaTU3allil UMEIOIIUX TOCYJapCTBEHHYIO aKKPEIUTAIIHIO
o0pa3oBaTeNpbHBIX MPOrpaMM HAYaIBHOTO OOIIEr0, OCHOBHOTO OOMIETr0, CpeIHero oOIero
00pa3oBaHUsI.

[Tpuka3z Munnpocsemenus Poccun ot 22.11.2019 N 632 "O BHecennn uzMeHeHui B (eaepanbHbIN
nepeyeHb y4eOHHMKOB, PEKOMEHAYEMBIX K HCIIOJIB30BAHMIO TPU  peau3alid  HUMEIOUIUX
TOCYJapCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTeIbHBIX MPOTrpaMM HAYaJIBLHOTO OOIIEro, OCHOBHOIO
obmero, cpemHero ooOmero oOpa3oBaHus, CQOPMUPOBAHHBIN MpUKa3oM MUHHUCTEPCTBA
npocsemeHust Poccuiickoit @enepannu ot 28 nexadps 2018 r. N 345"

Jlannas pabouas mporpaMMa IOJHOCTBIO OTpakaeT O0a30BbI YPOBEHb MOJATOTOBKH IIKOJBHHKOB II0
paszenam mporpaMmsl. B mporecce o0y4deHus yqarmuecs OBIaieBal0T yMEHHSIMU 001eydeOHOro XapakTepa,
pa3sHOO0Opa3HBIMU CIIOCOOAMU IEATEIBHOCTH, IPHOOPETAIOT OIIBIT:

IUTAHUPOBAHUS M OCYIIECTBIEHUS AITOPUTMUYECKOM NEATENbHOCTH, BBIIOJIHECHHS 3aJAHHBIX H
KOHCTPYMPOBAHHUSI HOBBIX aJITOPUTMOB;

pelieHrss pa3HOOOpa3HBIX KJIACCOB 3a/lady W3 Pa3IUYHBIX pa3[elioB Kypca, B TOM 4YHCIe 3anad,
TPeOYIOIIMX MOUCKA ITYTH U CITIOCOOOB PEIICHHUS;



HCCIIeIOBATENLCKOMN IeITeTbHOCTH, Pa3BUTHS UJICH, IPOBEACHUS SKCIIEPUMEHTOB, 0000IICHMUS,
MMOCTAaHOBKH U (POPMYJIMPOBAHUS HOBBIX 3a7a4;

SICHOTO, TOYHOTO, TPAMOTHOTO M3JIOKEHUSI CBOUX MBICIEH B YCTHOM M MUCbMEHHOM peyH,
WCIOJIb30BAHUS PA3IMYHBIX S3BIKOB MATEMATHUKH (CIIOBECHOTO, CHMBOJIMUECKOTO, TpaduiecKoro),

CBOOOJHOTO Tepexoja C OJHOrO s3bIKa Ha JAPYrod s WJUIIOCTPAllMM, HWHTEpIpeTaluy,
apryMeHTallly U JOKa3aTelbCTBa;

OpOBCACHHUA JOKa3aTCIIbHBIX paCCY)K,Z[eHI/II\/'I, aprMeHTaI_[I/II/I, BBIIBUKCHUS THUIIOTE3 n #Hx
000CHOBaHHS;

MIOMCKA, CHUCTEMaTH3allud, aHauu3a U Kilaccubukauuu  MHGOpPMALMH,  HCIOJIb30BAHUSA
pa3Ho0Opa3HbIX MH()OPMAIIMOHHBIX MCTOYHUKOB, BKJIIOYas y4eOHYIO M CIIPaBOYHYIO JIHTEPATypy,
COBpPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHH.

Ienn u 3aga4yn o0yyeHus

B xome oOyuenuss monyns «['eomMeTpuu» MO [JaHHOM MporpaMMme C HUCHOJb30BaHMEM YyUYeOHHKA U
METOAMYECKOTO TTOCOOUS JUTsl YUUTEISI, PEIIalOTCs CJeyIolue 3a1a9u;

CHCTEMaTHYeCKOe U3yYeHHE CBOMCTB T€OMETPUUYECKUX (PUTYp Ha IIIOCKOCTH;

(dbopMUpOBaHHE TPOCTPAHCTBEHHBIX TPEJCTABICHUN; pPAa3BUTHE JIOTUYECKOTO MBIIUICHUS U
MOATOTOBKA ammapara s M3y4eHHUs CMEXHBIX NUCUUIUIMH ((pu3MKa, 4epuyeHue M 1p.) U Kypca
CTEPEOMETPHUU B CTAPIINX KJIACCAX;

OBJIAAACHUC KOHKPETHBIMU 3HAHUAMU HCO6XOI[I/IMI>IMI/I aJi1  OpUMCHCHUS B HpaKTquCKOﬁ
ACATCIIBHOCTH.

Henu obyuenus:
B nanpaenenuu auunocmuozo pazeumus:

pa3BUTHE JIOTUYECKOTO U KPUTUYECKOTO MBILIUICHUS, KYJIbTYpPhl peYH, CHOCOOHOCTH K YMCTBEHHOMY
AKCIEPUMEHTY;

(dbopMUpOBaHHUE Yy YYAIlUXCS HMHTEUIEKTYaJIbHON YECTHOCTH U OOBEKTHUBHOCTH, CIIOCOOHOCTU K
MIPEOOTICHUIO MBICTUTEIBHBIX CTEPEOTHUIIOB, BRITEKAIOIIUX M3 OOBIIEHHOTO OIBITA;

BOCIIMTAHHUC KadC€CTB JIMYHOCTH, O6€CHG‘II/IBaIOH_II/IX CONUAJIbHYTIO MO6I/IJII>HOCTB, CIIOCOOHOCTH
IMPpUHUMATh CaMOCTOATCIbHBIC PCIHICHU A,

(bOpMI/IpOBaHI/Ie Ka4yeCTB MBIIJICHUA, H€O6XOI[I/IMBIX JJIA agarnTannuu B COBPCMCHHOM
nH(pOpPMaITMOHHOM OOIIECTBE;

pa3BUTHE UHTEpeca K MaTeMaTUYeCKOMY TBOPUYECTBY U MaTEMAaTHUYECKUX CIIOCOOHOCTEH.
B memanpeomemnom nanpaenenuu:

dbopMUpOBaHHE TPEICTABICHUNA O MaTreMaTHKe KaK YacTH OOIIeYeNIOBEYeCKOW KYyIbTYpBI, O
3HAYMMOCTH MaTEMAaTHKHU B PA3BUTHH [IUBUJIN3AINHA U COBPEMEHHOTO 00IIIECTBA;

pa3BUTHE TPEIACTABICHUA O MareMaTHKe Kak (opMe onucaHuss HM METOAE TO3HAHHS
NEHCTBUTENBHOCTH,  CO3JaHHE  YCJIOBUH  JUIsi  MNpUOOpETeHHs  MEepBOHAYAIBHOTO  OIbITA
MaTeMaTUYeCKOr0 MOJICTUPOBAHUS;

(dhopMupoBaHHE OOIIKX CIIOCOOOB MHTEIEKTYAILHON ACSITENFHOCTH, XapaKTePHBIX JJII MAaTEMaTUKU
U SIBIITFOIIMXCSI OCHOBOM TTO3HABATENILHON KYJIbTYPhI, 3HAYMMOM JIJIs1 Pa3IUYHBIX chep 4eT0BEYSCKON
ACATCIIbHOCTH.

B npeomemmnom nanpagnenuu:



OBIIAJICHEC MATEeMATHYECKUMU 3HAHUSAMH W yMCHHSIMH, HEOOXOAMMBIMU JUISI TIPOJOKECHUS
oOyueHusl B cTapllel IIKOJEe UM MHBIX 00I1e00pa30BaTENbHBIX YUPEKICHUIX, U3YUEHUSI CMEKHBIX
JTUCHUIUINH, IPUMEHEHUS B TOBCEHEBHOM KU3HU;

co3/laHue (QyHIaMeHTa JJisi MaTeMaTU4YeCKOro pa3BUTHS, (OPMUPOBAHMS MEXAHU3MOB MBILIUICHUS,
XapaKTEePHBIX AJII MATEMATUUYECKOU JIeATETbHOCTH.

Cpok peanu3anuu NporpaMmbl — OJIUH y4eOHBIN TOJ.
ean 00yyenuss matematuke 1 aereid ¢ OB3 3IIP caenyrommue:

OBJIQJICHUE KOMIUIEKCOM MHHHUMAJIBHBIX MAaTEeMAaTUYEeCKUX 3HAHUH W yYMEHUH, HEOOXOIUMBIX IS
MMOBCETHEBHOM JKMU3HH, OyAyIiel nmpodeccHoHANIBbHON NeATenbHOCTH (KOoTopas He TpeOyeT 3HaHWi
MaTeMaTHKH, BBIXOJIIMX 3a TpeAensl 0a30BOro Kypca), MPOIODKEHUS OOydeHHs B Kiraccax
00111e00pa30BaTeIbHBIX IIKOJ;

pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXXEHUS U JAPYTrUX KadyecTB
MBIIUICHHUS,

(dbopmMHpOBaHKE PEAMETHBIX OCHOBHBIX 00IIEYy4eOHBIX YMEHUIA;
CO3JIaHME YCIIOBHM JJIsI COLIMATIBLHOM aanTaluy yq9ammxcsl.
KoppexknnoHHo-pa3BuBaloLIue 3a1a4u:
- pa3BUTHE OCHOBHBIX MBICIMTEIBHBIX ONEpalnii (aHAN3, CHHTE3, CPaBHEHHE, 00001IEHHE);
- HOpMaJIM3alusl B3aUMOCBSI3H JCSITEIBHOCTH C PEUblo;

- popMUpOBaHUE MPUEMOB YMCTBEHHOI pabOTHI (aHAU3 UCXOAHBIX JaHHBIX, TUIAHUPOBAHUE JIEATEIBHOCTH,
OCYIIECTBJIEHUE MTO3TAMTHOTO U UTOTOBOTO CAMOKOHTPOJIS);

- pa3BUTHUC PCUH, YMCHHA UCIIOJIB30BaTh IIPHU NICPECKA3C COOTBCTCTBYIOUIYIO TCPMUHOJIOTULO,

- pa3BuTHE 00IIEey4eOHbIX YMEHUN U HAaBBIKOB

OO0mas xapakTepucTHKa y4e0HOro npeamera

TI'eomempus — OJIMH W3 BOXKHECHIIMX KOMIIOHCHTOB MaTEMaTHYECKOTO O0Opa30BaHUs, HEOOXOIUMBIH IS
MpUOOpETEeHNsT KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M MPAKTHUYECKH 3HAYMMBIX YMEHHH, (HOpMUPOBAHUS
SI3bIKAa ONHUCaHUS OOBEKTOB OKPYKAIOIIETO MHpa, JJIS Pa3BHTHSA MPOCTPAHCTBEHHOT'O BOOOpaXCHUS U
WHTYUIIMH, MaTEMaTHYECKON KyJIbTYphI, JJIS OSCTETUYECKOTO0 BOCHMUTaHMs oOy4aromuxcs. H3ydeHue
T€OMETPHUH BHOCHUT BKJIQJl B Pa3BUTHUE JIOTUYECKOTO MBIIICHUS, B JOPMUPOBAHUE TIOHATHS JOKA3aTEIbCTBA.

Takum 00pa3om, B X0J1e OCBOEHHS COJEpKaHUS Kypca yJyalluecs MoJIy4aloT BO3MOXKHOCTD:

Pa3BUTh MPEJCTABICHUE O YMCIIE M POJU BBHIYHCIECHUN B YEIOBEUYECKOW NMpaKTHUKe; cHOPMUPOBATH
MPAKTUYECKHEC HABBIKM BBIIOJIHCHUS YCTHBIX, MHCHMEHHBIX, HWHCTPYMEHTAIbHBIX BBIYHCICHUH,
Pa3BUTH BHIYUCIUTENIBHYIO KYJIbTYPY;

pPa3BUTh MPOCTPAHCTBEHHBIC IPEACTABICHUS M HW300pa3uTEIbHBIC YMCHHUS, OCBOUTH OCHOBHBIC
(haKkThl ¥ METOBI TUTAHUMETPUH, TTO3HAKOMUTHCSI C MPOCTEHIITMMU MPOCTPAHCTBEHHBIMH TEJIaMHU H
HUX CBONCTBaMU;

Pa3BUTH JIOTHYECKOE MBIIIICHHE U PeYb — YMEHUS JOTMYECKH 00OCHOBBIBATh CYXKJIEHUS, IIPOBOJANTH
HECJIOXKHBIE CUCTEMAaTHU3alluK, NPUBOAUTH NPUMEPHI U KOHTPIPUMEPHI, UCIOIb30BaTh PA3IUYHBIC
A3BIKM ~ MaTeMaTUKU  (CJIOBECHBIH, CHMBOJMYECKHMH, rpaduyeckuil) i  WIUIIOCTPALUH,
MHTEPIIpETAlMK, apTYMEHTALUN U JOKa3aTeIbCTBA;

chopMUpOBaTh MPEACTABICHUSI 00 M3y4aeMbIX MOHITHUSIX W METOJaX KaK BaXKHEUIIUX CpeACcTBax
MAaTeMaTUYECKOTO MOJICTMPOBAHUS PEATIbHBIX MPOLIECCOB U SIBIICHUH.



B pesynbpTaTe 0CBOCHHS Kypca T€OMETPUU ydallluecs MOMydaroT MpeCcTaBlieHne 00 OCHOBHBIX (purypax Ha
IJIOCKOCTH M MX CBOMCTBax; MpUOOpPETalOT HABBIKM T€OMETPUYECKHX IOCTPOEHHUI, HEOOXOAMMBIE IS
BBITIOJTHEHUS YaCTO BCTPEUAIOIIUXCSI rpauecKux padoT, a TAKKe HABBIKA U3MEPEHUS M BBIYUCIICHUS JJINH,
YTJI0B, IPUMEHSIEMbIE JJIs PEeLeHUs] pa3HOOOPA3HBIX TEOMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

Onucanue MecTa yueOHOro nmpeaMera
CormacHo ¢enepanpHOMy 0a3MCHOMY Y4eOHOMY IUIaHY IporpaMma paccyuTaHa Ha 68 uyacoB (2uaca B
HeJeN10).

KoHnTponpHbIX paboT — 4 yaca, KOTOphIE paclpeesieHbl M0 pa3jeliaM CleayrmuM oopa3om: «Bektops» 1
yac, «Mertoa koopauHaT» 1 4yac, «COOTHOILIEHHE MEXIYy CTOPOHAMHM M YIJIaMU TpeyrojbHHKa» | yac,
«/ImmHa okpyKHOCTH U TuIomaab Kpyra» 1 yac, «JIBuxenus» 1 yac

[IpoMexyTouHas arTecTalusi MPOBOAUTCA B (OpPME TECTOB, CaMOCTOSATEIbHBIX, MPOBEPOUYHBIX PabOT M
MaTeMaTHYeCKUX IUKTaHTOB (o 10 - 15 MUHYT) B KOHIIE JIOTHYECKU 3aKOHYCHHBIX OJIOKOB y4eOHOTO
Marepuana. YpoBeHb 00y4eHUS — 0a30BBIN.

IInanupyemMble pe3yJibTaThbl 0CBOEHHS Y4eOHOIr0 MpeaMeTa

[Tporpamma obecrieunBaeT JOCTHXKEHUS CIEAYIONINX Pe3yIbTaTOB OCBOCHHS 00pa30BaTeIbHON MPOrpPaMMBbI
OCHOBHOTO 00I1IeTO 00pa30BaHMUS:

JUYHOCMHbLE:

(hopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHUIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYArOIIUXCS
K CaMOpPa3BHUTHIO M CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIlMM K OOYYEHHWIO W TO3HAHUIO, BHIOOPY
JanbHenIero obpa3oBaHusi Ha 0aze OPHUEHTHPOBKM B MUpe Tpodeccuil U mpodeccHOHATBHBIX
MPEATNIOYTEHNH, OCO3HAHHOMY TOCTPOSHUIO HHAMBHUAYaTbHON 00pa3oBaTeIbHON TPAaCKTOPUU C
Y4ETOM YCTOWYMBBIX TTO3HABATEILHBIX HHTEPECOB;

(dbopMHpOBaHKE LIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayK{ U OOLLECTBEHHOM MPAKTHUKH;

(dbopMUpOBaHHE KOMMYHUKATHUBHOW KOMIIETEHTHOCTH Y OOIIEHHMM M COTPYJHUYECTBE CO
CBEPCTHUKAMH, CTApPIIMMU W MIQJIIIAMUA B 00pa3oBaTebHON, OOIIECTBEHHO IOJIE3HOM, y4eOHO-
HCCIIEA0BATENIBCKOM, TBOPYECKON U IPYTUX BUJIAX NEATEIBHOCTH;

yYMEHHUE SICHO, TOYHO, TPAaMOTHO H3JIaraTh CBOM MBICIM B YCTHOM M NMHUCbMEHHOW pedH, MOHUMATh
CMBICJI IOCTaBJICHHOMN 3aJ1auM, BHICTPAUBATh apryMEHTALIHIO, IPUBOAUTH MIPUMEPBI U KOHTPIPUMEPHL;

KPUTUYHOCTh MBIIIJICHUS,, YMEHHE pPACIO3HABAaTh JIOTMYECKH HEKOPPEKTHBIC BBICKA3BIBAHUS,
OTJIMYATh TUIIOTE3Y OT (PaKTa;

KpEaTUBHOCTh MBIIJICHUS, MHUIIUATUBY, HAXOTYUBOCTh, aKTUBHOCTb MPHU PEIICHUH T€OMETPUICCKUX
3a1ad;

yMEHHE KOHTPOJIUPOBATh MPOLECC U PE3YIbTAT YueOHOI MaTeMaTHYeCKON JAesITeNbHOCTH;

CIIOCOOHOCTh K HMOLMOHAIBHOMY BOCIPUSATHIO MaTEeMAaTUYECKUX OOBEKTOB, 3ajJay, pELICHUH,
pacCyXJIeHUH;

Memanpeomemuule:
pEryJATUBHbIE YHUBEPCAIbHbBIE YUeOHbIE TEHCTBUS:

YMCHHUEC CaMOCTOATCIBbHO IINIAHUPOBATH AJIbBTCPHATUBHLIC IIYTH OOCTHXXCHHA Heﬂeﬁ, OCO3HAaHHO
BBIOMpPATh Hanbosee 3G (HEeKTUBHBIE CIIOCOOBI PEIICHHS yUeOHBIX 1 MTO3HABATEIbHBIX 3a71a4;

YMEHHE OCYHIECTBIIATh KOHTPOJIb MO Pe3ylbTaTy U CHOCOOY NEHCTBUS HA YPOBHE MPOU3BOJIBHOTO
BHUMaHUS U BHOCUTh HEOOXOIUMbIC KOPPEKTUBHI;

yYMEHHE aJeKBaTHO OLIEHHWBATh MPaBHJIBHOCTh WJIM OIIMOOYHOCThH BBHIMIOJHEHUS y4eOHOH 3adauu, ee
OOBEKTUBHYIO TPYIHOCTH i COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHHUS,



INOHUMAaHUC CYIMHOCTHU aJITOPUTMHYCCKHUX Hpe,Z[HI/ICEIHI/Iﬁ U YMCHUC HeﬁCTBOBaTB B COOTBCTCTBHUH C
MMPECAT0KCHHBIM aJITOPUTMOM;

YMCHHUEC CaMOCTOATCIIbHO CTaBUTL LCIIN, BBIGI/IpaTb " CO3J1aBaTh aJITOPUTMBbI IJId PCIICHUA yLIGGHBIX
MaTeMaTU4eCKuX MpooieM;

YMCHHUEC ILUIaHUPOBATHL W OCYHICCTBIATHL [JCATCIBHOCTb, HAIIPABJICHHYIO Ha PCIICHUC 3aJad
HCCIICO0BATCIILCKOI'O XapaKTepa,

no3HasanmeilbHovle YHueepCcailbHble y’l€5Hbl€ oelcmeus:

OCO3HAaHHOE BJIAJICHWE JIOTHYECKUMHU JICUCTBUSIMU  OMPEICICHUS TOHATHH, 0000IIeHMS,
YCTaHOBJICHUSI AHAJIOTHHA, KJIacCH(UKAIMM HA OCHOBE CaMOCTOSITEILHOTO BHIOOpAa OCHOBAHHWH M
KPUTEpPHUEB, YCTAHOBJICHHS POJOBHUIOBBIX CBS3CH;

YMEHUE YCTaHaBIMBAaTh MPUYMHHO-CIECACTBEHHBIE CBS3M, CTPOUTH JIOTUYECKOE PACCYXKICHUE,
yMO3aKIro4eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJbL;

YMCHHUE CO3aaBaTb, IPUMCHATb U HpeO6p330BI)IBaTB 3HaKOBO-CUMBOJIMYCCKUE CPEACTBA, MOACIIN U
CXCMbI [UI pCHICHUA y‘-Ie6HI>IX 1 IO3HABAaTCJIbHBIX 3a/4a4,

dbopMHupoOBaHWE M pa3BUTHE YYEOHOW W OOIIETOJB30BATEIHCKONH KOMIIETEHTHOCTH B 00J1acTH
UCIOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHonorui (MK T-koMmeTeHTHOCTH);

(dbopMUpOBaHHE TEPBOHAYAIBHBIX NPEICTABICHUNA 00 HAEIX U O METoJaX MAaTeMaTHUKH Kak
YHUBEPCAIbHOM SI3bIKE HAYKH M TEXHUKH, CPEJCTBE MOJCINPOBAHUS SBJICHHUI U IPOLECCOB;

YMEHHE BHUACTh MaTEeMAaTUYECKYylIO 3aJjadyy B KOHTEKCTE MpPOOJEMHOH CHUTyaluu B JpPYrux
JOUCLMILINHAX, B OKPYKAIOIIEH KU3HU;

YMEHHE HaxXOAUTh B pPA3IUMYHbIX HMCTOYHHMKAX HHQPOpPMAIMIO, HEOOXOIUMYI0 Il pEeLIeHHS
MaTEeMaTHYECKUX MpoOJeM, U MPEACTaBIsATh €€ B TOHATHON (opMe; MPUHUMATH pEIICHUE B
YCIIOBUSIX HETIOTHOW M M30BITOYHOM, TOYHON U BEPOSITHOCTHON MH(MOpMAIUH;

yMEHHE MOHUMATh U HCIIOIb30BATh MATEMATHUYECKUE CPEJICTBA HATISAHOCTH (PUCYHKH, YEPTEKH,
CXEMBbI U JIp.) AJIsl WILTIOCTPALUU, HHTEPIIPETALIUN, apTyMEHTAIUH;

YMEHHUE BBIIBUraTh TUIOTE3bl NPU PELICHMHM Y4eOHBIX 33Jad U IMOHMMAaThb HEOOXOIUMOCTh HUX
IIPOBEPKH;

yYMEHHE MNPUMEHATh WHIYKTHBHBIE U JEAYKTUBHBIE CIIOCOOBI PACCYX ACHHM, BUAETh pa3IHyYHbIC
CTpaTeruu pelIeHus 3a/1ay;

KOMMYHUKaAmMuUuBHbvle YHUBEPCA/IbHbLE yll€6Hbl€ Oeticmeus:

YMEHHE OpPTraHWU30BBIBATH YU4EOHOE COTPYAHHYECTBO M COBMECTHYIO ICSITEIBHOCTh C YYHTEIEM H
CBEpCTHMKAMMU: OTNPENENATh LENU, paclpeneisiTh (yHKIMA U POJIH YYACTHHKOB, OOIIHE CIIOCOOBI
paboTHI;

yMeHue paboTaTh B TpYIIE: HAXOIWUTh OOIee perieHue W pa3pemarb KOH(JIMKTHI Ha OCHOBE
COIJIaCOBaHUs MTO3ULIMN U y4€Ta HUHTEPECOB;

CITyIIaTh MMapTHEPA;
bopMyIHpOBaTh, APrYMEHTUPOBATh  OTCTaNBaTh CBOE MHEHHE;
npeomemmuboie:

OBJIaCHUC 62130BBIM MOHATUNHBIM arIapaToM 110 OCHOBHbIM pasaciaMm COACPIKAaHUA;
MPEACTaBICHUE 00 OCHOBHBIX H3Y4YaeMbIX MOHATHSAX (TeoMeTpudeckas (urypa, BEIHMYMHA) KaK
BaXXHEUINX MaTeMaTHYECKHUX MOZCIIAX, MO3BOJIAIOIIUX ONMHUCHIBATL U U3YYaTh PCAJIbHBIC MPOLCCCHI
U SIBJIICHUS;

yMeHHe paboTaTh C TEOMETPHUYECKHM TEKCTOM (aHaJIM3UpOBaTh, W3BIEKAaTh HEOOXOIUMYIO
WHPOPMAIIHIO), TOYHO M TPAMOTHO BBIPAXKATh CBOM MBICIM B YCTHOW M THCBMEHHOW pedd C



IIPUMEHEHUEM MaTeMaTU4YECKOM TEPMHUHOJOIMM U CUMBOJIMKH, HCIOJIB30BaThb DPAa3jIUYHbIC S3BIKU
MaTeMaTHKH, IPOBOAUTh  KJIAaCCU(PHUKALMK, JIOTHYECKHE  OOOCHOBaHUS,  JJOKAa3aTelbCTBa
MaTE€MaTUYECKUX YTBEPKICHU;

OBJIaICHUEC HaBbIKaMU YCTHBIX ITIMCbMCHHBIX, MHCTPYMCHTAJIbHBIX BBI‘IHCHCHHﬁ;

OBJIQJICHUE TEOMETPUYECKUM SI3BIKOM, YMEHHE HCIOJIb30BaTh €ro Uil ONUCAHUA NPEAMETOB
OKPYKAOIIIEer0 MUpPA, Pa3BUTUE MPOCTPAHCTBEHHBIX IMPEACTABICHUN W M300pa3UTENbHBIX YMECHHA,
MpruoOpeTeHNe HaBBIKOB T€OMETPUUECKUX IMMOCTPOCHHI;

YCBOGHHE CUCTEMATUYECKUX 3HAHUH O TUIOCKUX (UTypax M HMX CBOWCTBAaX, YMEHUE NPUMEHATH
CUCTEMAaTUYECKUE 3HAHUA O HUX JUIS PEIICHUS T€OMETPUUYECKUX U IIPAKTUYECKUX 3a/aY;

YMCHHUEC U3MCEPATH NJIMHBI OTPE3KOB, BEJIIMYNHBI YI'JIOB,

YMCHHUC ITPUMCHATh U3YUYCHHBIC ITOHATHUSA, PE3YJIbTAThl, MCTOAbI JId PCHICHUA 3aJa4 IIPAKTHYCCKOT'O
XapakTepa U 3aga4d U3 CMCKHBIX JUCHUIIINH C MCIIOJIB30BAHUEM IIPU HCO6XOI[I/IMOCTI/I CIIpaBOYHEBIC
MaTCpHraJIbl U TCXHUYCCKUC CPCIACTBA.

Koppekuuouubtepesyﬂbmambt:

- yuanquecs: 3[1P menneHHee BOCIPUHUMAIOT HAIVISIIHBIA MaTtepuai (pUCYHKH, rpadyKu, TaOJIUIIbI,
TEKCT), MEIJICHHEEe BEIyT 3aliCh W BHINONHSIOT Tpaduyeckue paborel. Kpome Ttoro, B xofe
M3YYECHHUS] MaTEeMaTHUKW Yy CIENbIX W CJIa0OBUAALIMX JEeTe MpeaycMOTpeHO (GOopMUpOBaHUE
OTCYTCTBYIOIIUX H3-3a 3PUTEIHHBIX JAe(PEKTOB 00pa3oB MPEeIMETOB U MPEACTABICHUN O Mpoleccax,
UMEIOIUX MECTO B OKpYXalolleM 4YeloBeKa MHpe, JUO00 KOpPPEeKIUs YKe HMEIOIINXCs
npencraBicHuid. Takke, MOJDKHA BECTUCH IIeNieHamNpaBlieHHas paboTa MO Pa3BUTHUIO BHUMAHWS,
MaMSATH M MBIIUICHUST — OCHOBHBIX COCTAaBJISIOLIMX ITO3HABATENIbHON JEATENbHOCTH, TaK Kak
MO3HaBaTCJIbHAA NCATCIBHOCTD Yy CJICTIBIX U cna60131/1;[;1umx z[eTeﬁ HUMECT CBOHU OCO6€HHOCTI/I H TOXKC
HY)KJAeTCsl B KOPPEKIUU.

[Ipu opranuzanuu y4eOHOTO mpolecca He00X0JUMO TaK)Ke YUUTHIBATh THTHEHUYECKUE TpeOOBaHMs,
HaIpaBJICHHbIE HA COKPALIEHUE 3PUTEIbHON HAarpy3KH, OXpaHy OCTaTOYHOTO 3PEHUS.

* popMHUpOBaTh, YTOUHATh, PACHIUPATH U KOPPEKTUPOBATH MPEACTABICHUS yUAIIUXCS O MPEAMETax U
MPpOLECCAX OKPYKAIOWIEN AEHCTBUTEIBHOCTH;

® pa3sBUBAaTh U KOPPCKTUPOBATL CPCACTBAMU MATCMATUKU IMO3HABATCIIbHYIO ACATCIIbHOCTL YUAIIIUXCA,

* pa3BUBAaTh MOHOJIOTHUYECKYIO PEYb.

Conep:xanue yueOHOro npeamera
I'naBa X. BexkTopsl. MeToa KoopauHaT

[Tonsitue BexkTOpa. AOCONIOTHASs BEIMYMHA M HANpaBJICHHE BeKTopa. PaBeHCTBO BeKTOpoB. CloKeHHE U
BBIYMTAaHUE BEKTOPOB. YMHOKEHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KoimmHeapHble BEKTOPBI.
Paznoxenne BekTOpa MO KOOpAMHATHBIM BekTopaM. Koopaunatel BekTopa. Ilpocreitmme 3agaun B
KOOpAMHATaX. Y paBHEHUE OKPYKHOCTH U IIPSIMOM.

OcHoBHas OCJIb — HAYUYUTb YYallUXCs BbIIIOJHATD HGﬁCTBHH HaJl BCKTOpPaMHM KaK HallpaBJICHHbBIMHU
OTpE3KaMH, YTO BaAXXHO JJIA ITPUMCHCHUA BEKTOPOB B Q)HBI/IKC; IMO3HAKOMHUTH C UCIIOJIB30BAHUEM BEKTOPOB U
MCTOAa KOOpAUHAT NpH PCHICHUN I'COMCTPUUCCKHUX 3a/1ay.

BekTop ompezensercss Kak HampaBJICHHBIM OTPE30K W JEHCTBUS HaJ BEKTOPAMU BBOJATCSA TaK, KaK 3TO
MPUHATO B (PU3UKE, T. €. KaK JCUCTBUS C HAMPaBICHHBIMU OTpe3kaMu. OCHOBHOE BHHUMAHHE JOJDKHO OBITH
yZIEIEHO BbIpaOOTKE YMEHUH BBINOJHATH ONEpaliy HaJ BEKTOpaMH (CKJIaJbIBaTh BEKTOPHI MO MpaBHIIaM
TPEyroJibHUKA U MapajielorpaMma, CTpOUTh BEKTOp, PaBHBIN Pa3HOCTH JBYX JaHHBIX BEKTOPOB, a TaK»kKe
BEKTOD, PaBHBIN MPOU3BEICHUIO JAHHOTO BEKTOpa Ha JaHHOE YUCJIO).

Ha npumepax mnoka3biBaeTcs, KaKk BEKTOPbl MOIYT HPHUMEHATHCA K PELICHUIO T€OMETPUYECKHX 3aJ]1ad.
JlemoHcTpHpyeTcs: 3PPEeKTUBHOCTh MPUMEHEHUS (HOpPMYIT ISl KOOPIMHAT CEPEIUHBI OTPE3Ka, PACCTOSHUS



MEXIYy IBYMS TOUYKAMU, YPABHEHUU OKPY>KHOCTH U MPSIMOM B KOHKPETHBIX T€OMETPUUECKHUX 3a7ayuax, TEM
caMbIM JaeTcs MpecTaBiIeHue 00 U3yYeHUH TeOMETPUUECKUX (DUTYpP C TOMOIIBI0 METOJIOB alreOphl.

I'naBa XI. CooTHOILIEeHUSI MeKIYy CTOPOHAMH M yIJIaMHM TpeyrojbHuka. CkajsipHoe NPOW3BeleHHe
BEKTOPOB

Cunyc, KOCMHYC U TaHT€HC yria. TeopemMbl CHHYCOB U KOCUHYCOB. Pelienune TpeyroabHuKoB. COOTHOLICHUS
MEXy CTOPOHAMU M YIJIaMu TpeyroibHuKa. CKalsipHOE NPOU3BEICHHE BEKTOPOB U €ro IPUMEHEHHE B
reOMEeTPUUYECKUX 3a7auax.

OcHoOBHasl 11eb — pa3BUTh YMEHHUE YYalllMXCsl MIPUMEHSTh TPUTOHOMETPUYECKUH anmapar IpU pelIeHUH
F€OMETPUYECKHX 3a/1a4.

Cunyc m kocunyc mroboro yrina ot 0° mo 180° BBOIATCS C MOMOIIBIO €IUHUYHON TOJTYOKPYKHOCTH,
JOKa3bIBAIOTCsA TCOPEMbI CHHYCOB M KOCHMHYCOB W BBIBOAUTCA CIIC OAHA (bopMyna miomaan TpCyrojibHHUKa
(moJOBMHA TMPOW3BEACHUS JBYX CTOPOH Ha CHUHYC yrjia MEXAy HUMH). DTOT ammaparT HOpUMEHSETCs K
PELIEHUIO TPEYTOILHUKOB.

CkanspHoe MpOU3BEJCHUE BEKTOPOB BBOJUTCS Kak B (pu3uke (IIpou3BeleHUE UIMH BEKTOPOB Ha KOCHHYC
yria Mexay HuMu). PaccmaTpuBaroTcsl CBOMCTBa CKaJIspHOIO INPOM3BEIACHUS U €ro INPHUMEHEHUE IpU
pEeLIeHNU TEOMETPUYECKUX 3a/1a4.

OcHOBHOE  BHMMaHHE CIEAyeT  YAEIUTb  BbIpa0OTKE  TMPOYHBIX  HABBIKOB B  NPUMEHEHUU
TPUTOHOMETPUYECKOI0 anmapara Ipy PeIIeHUU Te€OMETPUUYECKUX 3a/1ad.

I'napa XII. /I1uHa OKPYKHOCTH U IJIOIIAb KPyra

[IpaBuibHbIE MHOTOYTONBHUKU. OKPYKHOCTH: OINHMCAaHHAs OKOJIO TMPaBUIBHOTO MHOTOYTOJIBHUKA H
BrHcaHHas B Hero. [locTpoeHue npaBUiIbHBIX MHOTOYTOJIbBHUKOB. J[JIMHA OKPY>KHOCTH U IUIOLIAbL Kpyra.

OcHOBHas Leb — pacUIMPUTh 3HAHHWE YYAIIUXCA O MHOTOYTOJIBHUKAX; PACCMOTPETh IMOHATHS JJIUHBI
OKPYXHOCTH ¥ ITUIOMIAMX Kpyra ¥ (OPMYINBI JJIs UX BBIUMCICHHsS B Hadanme Tembl JaeTcs OnpeneicHHe
MPaBWJIBHOIO MHOTOYIOJIbHUKA M PacCMaTpUBAIOTCS TEOpPEeMbl 00 OKPYKHOCTSIX, OMHCAHHOH OKOJIO
MPaBUJILHOIO MHOTOYTOJIbHUKAa M BOMCaHHOM B Hero. C MOMOIIBI0O OMMCAHHON OKPYKHOCTU PEILIAIOTCS
3a/la4d O IIOCTPOCHHM MPABWIBHOIO UIECTUYTOJBHUKA W MPABWIBHOIO 2re-yrojlbHUKa, €CIu  JaH
MPaBUJIbHBIN M-YTOJbHUK.

@opmyJibl, BBIPAKAKOIIKE CTOPOHY IPABWIBHOTO MHOIOYIOJIbHUKA M PaguyC BIMCAHHOM B HETO
OKPY’KHOCTH 4€pe3 pajinyc OMUCAHHOW OKPY>KHOCTH, UCIOJIb3YIOTCS TPHU BBIBOAE (POPMYJI AJTMHBI OKPY>KHO-
CTU UM IUIOIIaAuM Kpyra. DBpIBox onupaercs Ha MHTYUTUBHOE IMIPEACTABICHUE O Mpelene: IIpu
HEOI'PAaHWYEHHOM YBEJIMYEHUH YHMCIIA CTOPOH IMPABHUIBHOTO MHOT'OYTOJIbHUKA, BIMCAHHOTO B OKPY’KHOCTD,
€ro MEpUMETP CTPEMUTCS K JJIMHE 3TOW OKPYXKHOCTH, a IUIOLaAb — K IUIOIIAAU Kpyra, OrPaHUYEHHOIO
OKPY’KHOCTBIO.

I'nasa XIII. /{Bukenue

Otobpaxxenue 1uiockoctd Ha cebs. Ilonarme nBmwkenHus. OceBas W LEHTpalbHas CHMMETpHS.
[TapannensHbIN TEpeHOC U MOBOPOT. HanmokeHus U IBUKEHUS.

OCHOBHaSI IICJIb — ITO3HAKOMUTH yqaumxca C IIOHATHUEM IOBUXCHUS U €I'0 CBOﬁCTBaMH, C OCHOBHBIMH
BUJIAMH ABMKCHUM, CO B3aUMOOTHOIICHUSIMH HAJIOKCHHUIH U IBMKCHUM.

JIBU>KeHHE TIIOCKOCTH BBOJUTCS KaK OTOOpa)KeHUE MIIOCKOCTU Ha ce0sl, COXpaHsIOIIee PACCTOSHUE MEXITY
toukamMu. [Ipu paccMOTpeHHWH BHJIIOB JBM)KEHHH OCHOBHOE BHMMAaHHUE YJENISETCS MOCTPOCHHUIO 00pazoB
TOYEK, NPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB INPU OCEBOM M LEHTPAJIBHON CHUMMETPHSIX, MapajIeIbHOM
nepenoce, moBopote. Ha 3dexTHrIx mpumepax MOKa3bIBa€TCsS NMPUMEHEHHUE IBUKCHHUA TMPU PEUICHUU
F€OMETPUYECKHX 3a/1a4.

IlonsTre HaNOXEHUSI OTHOCUTCS B JaHHOM KYpPCC€ K YHUCJITY OCHOBHBIX MMOHSTHUH. I[OKaSHBaeTCH, YTO IOHATHA
HaJIOXKCHHUA U ABHXKCHUSA ABJISIOTCA DKBUBAJICHTHBIMU JII000€ HAJIO)KEHHUE SIBJICTCS JABMXKCHUEM ITIJIIOCKOCTHU
u O6paTHO. HSy‘IGHI/IG A0Ka3aTCJIbCTBA HE ABJIACTCA OGHS&TGHBHHM, OIHAKO CJICAYCT pAaCCMOTPCTL CBA3b
MMOHATUH HAJIOKCHHS B JABHXCHHA.



I'naBa XIV. HauanbHble cBeieHusi u3 crepeomerpun. [Ipenmer crepeomerpun. ['eomerpuyeckue tena u
MOBEPXHOCTA. MHOTOTPaHHUKH: MPHU3Ma, MapajuleNienune/a, nupamuaa, (GopmMyiabl IS BBIYHCICHUS HX
o0bemoB. Tena u MOBEPXHOCTU BpalleHUS: HWIMHIP, KOHYC, cdepa, map, GopMyibl A BHIYUCICHUS UX
IUI0MIa/Iel TOBEPXHOCTEH U 00HEMOB.

OcHoBHas L€ — JaTh HAYAJIbHOE MPEACTABICHUE O TeJIaX U MOBEPXHOCTSIX B MPOCTPAHCTBE; MO3HAKOMHUTD
yUaluxcsi ¢ OCHOBHBIMH (pOpMYyJIaMH JIJIsl BBIYUCIICHUS IIJI0IIA1eH MOBEPXHOCTEN U 00HEMOB Tell.

PaccmoTpenue mpocTeHIMX MHOTOTPAaHHUKOB (NIPHU3MBI, MMapajlielienueaa, TUpaMubl), a TakKe Tel U
MOBEPXHOCTEH BpamieHus (IWINHApa, KOHyca, cdepsl, Iapa) NPOBOIUTCS Ha OCHOBE HATJISIHBIX
Mpe/ICTaBICHHM, 0€3 TPUBIICUCHHSI AKCUOM cTepeoMeTpun. PopMyITbl TSl BBIYUCIECHUS 00EMOB YKa3aHHBIX
TeN BBIBOAATCS Ha OCHOBe mpuHImNa Kaambepu, (GopMynsl [Uisi BBIYUCICHHS IUIOIIAACH OOKOBBIX
MOBEPXHOCTEH HUIMHAPA U KOHYCa IMOITYYaroTCs C MOMOIIBI0 Pa3BEpPTOK ATHX IMOBEPXHOCTEH, (popmyrna
momaau chepsl MPUBOIUTCS 0€3 000CHOBAHMS.

6. IloBTOpeHue
Pemtenue ITaHUMCTPHUYCCKUX 3aaa4.

JIisl BBISIBJICHUST M CPaBHEHHUS pe3yJbTaTa YUCOHOW NEITCIIBHOCTH C TPEeOOBAaHUSIMHM, KOTOPBIC 3aJal0TCS
JAHHOM MporpaMMoin, OyAeT MPOBOAWTHCSA KOHTPOJb 3HAHMM W yMeHUW yuanuxcs. [IpomexyTouHas
KOHTPOJIbHAs1 padoTa C 3JIeMEHTaMH TECTUPOBAHMUSL.

OcHoBHasi 1eJIb KOHTPOJISl COCTOMUT B OOHApPY)KEHUU [IOCTH)KEHUH, YCIIEXOB Yy4alluXcs, 4epe3 MPU3My
KOTOPBIX pacCMaTpuBarOTCA HCAOCTATKH B OCYIICCTBICHHUU yqeGHOﬁ ACATCIBHOCTH, Hp06eJII>I B 3HAHUAX, B
YKa3aHUU MyTeH COBEPIIICHCTBOBAHMS, YIITYOJICHHS 3HAHUM, YMEHUN ydaluXxcsl.

KoHTposb 3HaHUi, yHanIuxcs OCyIIECTBIAECTCS B BUE:

KOHTPOJBHBIX PaOOT — UCTIONB3YIOTCS MPHU (PPOHTATHLHOM, TEKYIIEM U UTOTOBOM KOHTPOJIE C IEIBI0
MPOBEPKU 3HAHWWA M YMEHUW yYalIMXCs MO JOCTATOYHO KPYIMHOM M TMOJTHOCTHIO M3YYEHHOW TeMe
IIPOrpaMMBI;

YCTHOTO OMpOca — MPOBOIAUTCS MPEUMYIIECTBEHHO HA MEPBBIX dTamax o0ydeHus, Korjaa Tpedyercs
CUCTEMaTHU3alUs U YTOUYHEHUE 3HAHUM, YyUaIUXCS;

TECTOB — 3aJaHusi CBOOOHOTO BHIOOpa OTBETA U 3aJaHMsI, TJI€ BBOJ OTBETA ONPEICICHHBIM 00pa3oM
orpanuyeH. TecTsl Jat0T TOYHYIO KOJMYECTBEHHYIO XapaKTEPUCTUKY HE TOJIBKO YPOBHS JOCTUKEHHUS
yYaIerocsi, Ho TakXe MOTYT BBISIBUTh YPOBEHb OOIIEro pa3BUTHS: YMEHHUS NMPUMEHSTH 3HAHUS B
HECTaHJApTHOM CHUTYyallUM, HaXOJuUTh CHOCOO TMOCTpOoeHUs y4uyeOHOW 3ajadyu, CpaBHUBATH
MPaBUJIbHBIN U HEMPABWIbHBIA OTBETHI U T.I1.;

3a4YCTOB — IMMPOBEPACTCA 3HAHUC YHAILIUMUCA TCOPHU,
MaTeMaTHYECKUX TUKTAHTOB;
CaMOCTOSATEIbHBIX padoT.

OTMeTKH yyaluMcsl CTaBITCs 3a paboTy Ha ypOKe, 3a BHIITOJHEHHUE PA3JIMYHBIX MPOBEPOUHBIX PadoOT,
JOMAIlHUX 3aJaHui. YeTBepTHBIE OTMETKH CTaBATCA KaK cpe/iHee apu(METHIECKOEe BCEX OTMETOK 3a
4eTBepTh. ['010Bast OLlEHKA — COBOKYIIHOCTH OLICHOK 3a YETBEPTh C YYETOM T'OJOBOM KOHTPOJBHOMN
paboTHI.

B xoHI1e yueOHOTO0 roga mpoBOAUTCS TPOMEKYTOUHAS aTTecTanus B GopMe KOHTPOJIHHOU PaOOTHI.
1.0yenka nucemennwvix pabom, 00yuaOWUXca No Mamemamuke:
OTBeT OLICHUBACTCS OTMETKOM «5», €CIIH:

paboTa BBITIOTHEHA TIOJTHOCTHIO;

B JIOTUYECKHUX PACCYKJEHUAX U 000CHOBAHUH PEIICHUsS HET MPOOEIIOB U OIMHUO0K;



B PCIICHHMM HCET MAaTCMAaTUYCCKHX OIIMOOK (BOSMO)KHa OoaAHa HCTOYHOCTb, OIIMCKA, KOTOpass HC
SABIACTCA CIICACTBUEM HE3HAHUS WM HEIIOHMMaHUA y‘lC6HOFO MaTepI/Iana).

OneHka «4» CTaBUTCS, SCIIH:

pa60Ta BBITIOJIHEHA IIOJIHOCTBIO, HO O6OCHOBaHI/I$I maroB pe€ucHusA HEAOCTATOYHLI (GCJ'II/I YMCHUC
000CHOBBIBATh PACCYXKIAEHUS HE SBJISIOCH CIIEIUATbLHBIM 0O0BEKTOM ITPOBEPKH);

J0ommynicHa OJHa OH_II/I6Ka WK €CTh ABA-TPpU HCAOYCTA B BBIKJIAAKaX, PUCYHKAX, HCPTCIKAX, rpa(bm(ax
(ecnu 3TH BUJIBI pabOT HE SBIBSUIUCH CTICIIHAIBHBIM 0OBEKTOM IMPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CIIU:

nomnyiieHo Oosiee onHOW ommMOKM Uiau Oojiee ABYX-TPEX HEJOYETOB B BBIKIAJKAX, YEPTEKAX WU
rpadukax, Ho 00yJaromuiics o01amaeT 00s3aTeTbHBIMH YMEHUSIMH 110 TIPOBEPSEMON TEME.

OreHKa «2)» CTaBUTCS, €CIIH:

JIOTYIIIEHBI CYIIECTBEHHBIC OITMOKY, MTOKA3aBIINeE, YTO O0yJarONIuiics He 00agaeT 00s3aTeTbHbIMU
YMEHUSIMH MO TAaHHOM TEME B MOJHON MEpE;

paboTa TMoka3zajga TOJHOE OTCYTCTBHE y OOydaromerocsi o0s3aTelbHbIX 3HAHUH W YMEHHH IO
HpOBepHeMOﬁ TEMEC WU 3HAYUTCJIbHAA 4aCTh paGOTBI BBITIOJTHEHA HE CaAaMOCTOSATEIIBbHO.

Y4uTenb MOXET MOBBICUTH OTMETKY 32 OPUTHHAJIBHBIA OTBET HAa BONPOC WMJIM OPUTHHAIBHOE PEIICHUE
3a/a4a, KOTOpbIe CBUAETEIHCTBYIOT O BBICOKOM MAaTEMATHYECKOM Pa3BUTHH OOYUaIOIIErocs; 3a pelicHHe
Ooyee CIIOKHOM 3aJadyd WM OTBET Ha O0ojiee CJIOXKHBIA BOMPOC, TMPEIJIOKEHHBIE OO0yYaroIeMycs
JOIIOJIHUTCIIBHO ITOCJIC BBIIIOJITHECHUA UM KaKI/IX-HI/IGO Apyrux 3aI[aHI/II>'I.

2.0yenka ycmHulx omeen o8, 00y4aouuxca no mamemamuxe.
OTBET OIICHUBAETCA OTMETKOM «5», €CITN YUEHUK:
TIOJTHO PacKPBLI COIEpKaHNE MaTepraia B 00beMe, MPEeTyCMOTPEHHOM MTPOrpaMMON B YICOHHKOM;

H3JI0KWJI MaTcpuall rpaMOTHBIM SA3BIKOM, TOYHO HCIOJIb3YyA MAaTCMATUYCCKYIO TCPMHHOJIOTHUIO U
CUMBOJIUKY, B OHpCILCJ’ICHHOﬁ JIOTHYSCKOM IMOCJICA0BATCIBHOCTH,

MPABWJIbHO BBIMOJIHUI PUCYHKH, YEPTEXKH, IPaQUKHU, COMYTCTBYIOLIUE OTBETY;

MOKa3aJl YMEHUE WIUTIOCTPUPOBATh TEOPUIO KOHKPETHBIMH IPUMEpPAaMH, NPUMEHSThH €€ B HOBOM
CUTYaLlUH IIPU BBIIIOJIHEHUU NIPAKTUYECKOT0 3a1aHU;

MIPOJIEMOHCTPHUPOBA 3HAHUE TEOPUU PAHEE N3YUECHHBIX COMYTCTBYIOMIUX TEM, C(HOPMHUPOBAHHOCTD U
YCTOHYMBOCTb UCIOJIb3YEMBIX IIPU OTBETE YMEHHMM U HABBIKOB;

OoTBC€YaJl CaMOCTOATCIIBHO, 0e3 HaBOOAIIUX BOIIPOCOB YUYHTECIIA,

BO3MOXHBI OAHA-ABC€ HECTOYHOCTH IIPHU OCBCIICHHWH BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAAKax,
KOTOPLIC YUCHUK JICTKO UCTIPABUII ITOCJIC 3aMCUAHUSA YUUTCIIA.

OTBeT OlIEHUBAETCS OTMETKOMN «4», €CIIU YIOBIECTBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OIICHKY «5», HO TIPH
3TOM UMECT OAUH U3 HEAOCTATKOB:

B H3JI0XXCHUU I[OHYH_IGHBI HG6OHBHII/I€ HpO6eHBI, HC HCKAa3uWBIINC MATCMATHUYCCKOC co;[epxcaHHe
OTBCTa,;

AONYIICHBI OAWH-ABA HCEAOYCTA MPH OCBCHICHHU OCHOBHOI'O COACPIKAHUA OTBCTA, UCIPABIICHHBIC
IMOCJIC 3aMCYAHUSA YYUTECIIA,

AONYIICHEBI OIIMOKHU UJIN OoJiee ABYX HEAOYECTOB IIPHU OCBCIICHUHU BTOPOCTCIICHHBIX BOIIPOCOB UJIU B
BBIKJIAIKAX, JICTKO UCIPABJIICHHBIC ITOCJIC 3aMCUAHUA YUUTCIIA.

OtMmeTka «3» CTaBUTCS B CIAEAYIOIIUX CAydasx:



HEMOJIHO PACKPBITO COACpKAHHME MaTepuaia (CcoiepaHhe H3JI0KEHO (parMEeHTapHO, HE BCeraa
MOCJIeZIOBATEIbHO), HO TOKa3aHO oOlee MOHMMaHHE BONpPOCa M IMPOJEMOHCTPUPOBAHBI YMEHHS,
JOCTaTOYHBIC JUIsi YCBOCHHSI MPOTPAMMHOIO Marepuana (OmpeleieHbl  «TpeOoBaHUS K
MaTeMaTHYeCKOM MOArOTOBKE 00yUaIOUIMXCs» B HACTOSIIEH TpOorpaMMe Mo MaTeMaTHKe);

HUMCIIMNCh 3aTPYAHCHHUA WK OOIIYIICHBI OIIMOKH B OIIpCACICHUN MaTeMaTH4eCKOi TCPMHHOJIOTHHU,
YCPTEIkKAX, BbIKIAAKAX, UCIIPABJICHHBIC ITIOCIIC HCCKOJIBKUX HABOAAIINUX BOIIPOCOB YUHUTECIIA,

YUEHHUK He CIpPaBUJICS C MIPUMEHEHUEM TEOPUU B HOBOM CUTYalluU MPH BHIMOJIHEHUH MPAKTUYECKOTO
3aJlaHusl, HO BBITIOJIHIII 3aJJaHHs 0053aTEIbHOTO YPOBHS CIIOKHOCTH T10 TAHHOH TeMe;

IIpU  JOCTATOYHOM  3HAHUM  TEOPETUYECKOIr0  Marepuana  BbIABICHA  HEJAOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUH U HaBBIKOB.

OtMmeTKa «2» CTaBUTCS B CIEAYIOLIUX CIIydasix:
HE PacKphITO OCHOBHOE CO/Iep KaHKNEe yueOHOro MaTepHara;
0OHapyKEHO HE3HAHUE YUYEHUKOM OOJBIIIECH UM HanboJiee BaKHOM YacTh y4eOHOTo MaTepuaa;

JIOTYIIIEHBI OITMOKYU B OMPEACIICHUN TTOHITUN, TIPU UCIIOJIb30BAHUHA MAaTEMaTHIYeCKONH TEPMHUHOIOTHH,
B PUCYHKaX, yepTexax WM rpadukax, B BBIKJIAJKaX, KOTOpbIE HE HCIPABJICHbI MOCIE HECKOIbKUX
HAaBO/SIIUX BOIPOCOB YUUTEIS;

YUCHHK O6Hapy)KI/IJI IMOJHOC HC3HAHMUC M HCIIOHHMMAHHUC HM3Yy4aCMOI'O yqeGHoro Marcpurajia Wil HEC
CMOT OTBETUTH HH HA OAWH M3 IMOCTAaBJICHHBIX BOIIPOCOB I10 U3YYCHHOMY MaTcpualy.

2.0yenka mecmogoil pabomel 00y4aOWUXCA RO MamemamuKe: I0X0, YIOBIETBOPUTEIHLHO, XOPOIIO U
OTJIMYHO.

KaxxnoMy ypoBHIO MPHUCBOMM MHTEPBAN OAJIIOB:
«2» - mnoxo — ot 0 10 40%
«3» - ynoBieTBoputenabHo oT 41% 1o 60%
«4» - xopouio — ot 61% no 80%
«5» -otimn4HO — oT 81% no 100%.
3.06wan knaccugpuxkayus outuooK.

[Ipu onenke 3HaHWHN, YMEHHI U HABBIKOB, O0yYarOIIUXCs CIENYeT YYUTHIBATh BCE OMIMOKU (TpyOble U
HErpyObI€) U HEJIOYCTHI.

I'pybvimu cuumaromes owuoKU:

HE3HAHUE ONpPENENCHUs OCHOBHBIX MOHSATUN, 3aKOHOB, MPaBWJI, OCHOBHBIX IOJOKEHUU TEOpUH,
He3HaHue (GopMyIl, OOIIETPUHATHIX CUMBOJIOB 0003HAUEHUI BEIUUNH, €IMHUIL UX U3MEPEHHUS;

HC3HAHNUC HaI/IMeHOBaHI/Iﬁ CANHUILL I/IBMGPGHHH;

HGYMGHI/IG BBIACIUTH B OTBCTC I''IaBHOC,

HEYMCHHE NTPUMCHSITH 3HAHMS, aJITOPUTMBI IIPH PEIICHUH 3a/1a4;

HEYMEHUE JIeJIaTh BBIBOJIBI K 00O00IIECHNS;

HEYMEHHE YUTaTh U CTPOUTH IpaduKy;

HGYMGHI/IG ITOJIB30BATHLCA HepBOI/ICTO‘IHI/IKaMI/I, y‘IGGHI/IKOM n CHpaBO‘-IHI/IKaMI/I;
MOTePst KOPHSI MJIU COXPaHEHUE ITOCTOPOHHETO KOPHS;

otOpaceiBaHue 03 0OBSICHEHHUI OJTHOTO U3 HUX;

pPaBHO3HAYHbBIE UM OUIHOKH;



BBIYHCTUTENbHBIC OIIMOKH, €CII OHH HE SIBIISIOTCS OTHCKOM;
JIOTUYECKHE OMIMOKH.
K neepyovim owubrxam omuocames:

HETOYHOCTHh (OPMYIIMPOBOK, OIPEACICHUM, IOHATUN, TEOPHH, BBI3BaHHAs HEIOJHOTOW OXBaTa
OCHOBHBIX IPU3HAKOB OINPEIEIIEMOr0 MOHATHS WM 3aMEHOW OJHOIO-BYX W3 3THUX NPHU3HAKOB
BTOPOCTEIIEHHBIMU;

HETOYHOCTb I'paduKa;

HEpAIMOHAIBHBIA METOJ] PEIICHHUs] 3aJaddl WIM HEJAOCTaTOYHO TMPOJYMaHHBIM IIJIaH OTBETa
(HapyIIeHue JIOTUKH, ITOJAMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH );

HEepaIMOHAIbHbBIE METOABI paOOTHI CO CIIPAaBOYHON M IPYTOM JTUTEPATypOii;

HEYMEHHE pelaTh 3a/1a4, BBIIOJHATH 3a/laHHsI B OOIIEM BUJIE.
Heoouemamu signaromcsi:

HEepaIMOHAIbHbIE TPUEMBbI BEIYUCICHHUH 1 TIpeoOpa3oBaHmii;

HeOpe)KHOE BBIMOJIHEHHUE 3aMNCe, YepTexkeil, cxeM, rpadukos.

KanennapHo-reMaTnyeckoe nJaHUPOBaHUe

Neri/m  [Tema KonnuecTBo 4yacoB
BexTopn! 8 yacoB 1
1 [loBTOpEHUE 1
2 [ToBTOpEHME 1
3 [lonsTue BekTOpA. 1
4 PaBeHCTBO BEKTOpOB. OTKIIaAbIBAHNE BEKTOPA OT IaHHOM TOYKH. 1
S5 Cymma 1ByX BEKTOPOB. 3aKOHBI CJIOXEHHMS BeKTopoB. IlpaBuio
napasuiesiorpaMmma. 1
6 CymMMa HECKOJIbKUX BEKTOPOB. 1
7 CymMMa HECKOJIBKUX BEKTOPOB. 1
8 Cno’keHue ¥ BBIYMTAHNE BEKTOPOB 1
9 'Y MHOXKEHHE BEKTOpa Ha YKHCIIO 1
10 'YMHOXEHME BEKTOpa Ha YU CIIO 1
11 [[puMeHeHrEe BEKTOPOB K PEIICHUIO 3a]1a4. 1
12 CpenHsisi TMHUS Tpaneuu 1
13 Pemenue 3anaq no reme "Bekrops!"” 1
14 Konmponvnasa paooma Nel «Bekmopwt.» 1

Metoa koopaunat 11 yacos

15 Pa3yioxkeHne BEeKTopa 10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM 1

16 KoopauHatsl BeKTOpa 1

17 [IpocTeiiye 3a7a4u B KOOpJAUHATAX. 1




18 [Ipocrelimue 3a1a4u B KOOPAUHATAX. 1
19 Perienue 3a1a4 METOI0M KOOPAMHAT 1
20 YpaBHEHUE OKPYKHOCTH 1
21 YpaBHEHUE IPAMOIL 1
22 Pemenue 3amau 1
23 Pemenue 3amau 1
24 Konmponvnasa paboma Ne2 no meme ""Memoo koopounam'"' 1

CoOTHOIIEHUSI MKy CTOPOHAMH M YIJIaMH TpeyroJbHuka. CkajnsipHoe Npou3BeeHHe BEeKTOPOB

11 gyacos
25 CuHyC, KOCUHYC, TAHT€HC. 1
26 (OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYJIIbI TPUBEACHUSA. 1
27 DOpMYJIbI JJ1s1 BBIYUCIECHUS] KOOPAUHAT TOYKH. 1
28 Teopema o mioaau TpEeyroJbHUKA. 1
29 [Teopema CHHYCOB U KOCUHYCOB 1
30 Perienne TpeyroinbHUKOB. 1
31 Perenue TpeyroJbHUKOB. 1
32 YTon Mexny Bekropamu. CKaJIIpHOE ITPOU3BELECHNUE BEKTOPOB. 1
33 CkansipHoe mnpousBeAeHME B KoopauHatax. CBoHcTBa  CKaJsIpHOIO
MPOU3BEIEHNSI BEKTOPOB 1
34 CkansipHoe  Inpou3BeAeHME B KoopauHatax. CBoHcTBa  CKaJsIpHOIO
MPOU3BEIAEHNS] BEKTOPOB 1
35 Pemenue 3amau 1
36 Pemenue 3amau 1
37 Pemenue 3amau 1
38 Konumponvnasa paboma Ne3 «Coomuouienus mexncoy cmopoHamu u yenamu
mpeyzonvnuka. Ckanapnoe npouszgedenue 6eKmoposy» 1
J[IMHA OKPYKHOCTH ¥ IJI0MAAbL Kpyra 12 yacos
39 [IpaBuabHBII ~ MHOrOyroibHUK.  OKpyKXHOCTb,  ONHUCaHHas  OKOJO
MPaBUJILHOTO MHOTOYTOJIbHUKA. 1
40 (OKpY>KHOCTb, BIUCAHHAS B IPABUIIbHBIA MHOTOYTOJIbHUK 1
41 DopMyIbl ISl BEIYMCIICHHS TUIOLIAAM MPABUIBHOTO MHOTOYTOJIbHUKA, €T
CTOPOHBI U palyca BIMCAHHOW OKPYXHOCTH 1
42 Pemenne 3anad no treme "[IpaBusbHbI MHOTOYTOJBHUK" 1
43 J[11iHA OKPY>KHOCTH. 1
44 JlinHa OKpyKHOCTU. Pemenue 3anay. 1
45 [1no1mans Kpyra 1 KpyroBoro ceKTopa 1




46 Pemenue 3anay o reMe «llnomans kpyra u KpyroBoro ceKTopa» 1

47 O600menue no Teme "JnmHa okpyxuoctu. [lnomane kpyra" 1
48 0600mmenue o teme "nuHa okpyxHocth. [Tmomane kpyra" 1
49
Pemmenne 3amad mo Teme «Dopmynbl IS BBIYMCICHHS  IUIOIIAA
MPaBUJILHOTO MHOTOYTOJIbHUKA, €r0 CTOPOHBI M paJlyca BIUCAHHON» 1
50 Konmponvnaa paooma Ned no meme "/Inuna Oxkpyrcnocmu u niouiaos
|prza. " 1
/IBu:xenns 8 yacos
51 [ToHATHE OBYKEHUS. 1
52 CBoiicTBa IBHKEHUS 1
53 Pemienne 3amau o teme ""llonsitue aBwkenus. OceBasg W ILIEHTpajibHas
cummeTpus" 1
54 [TapamienbHbIN TEpeHoC 1
55 [ToBOpoT 1
56 Pemienue 3amad no teme " napasmienbHbid nepenoc. [losopot" 1
57 Pemienue 3amad no treme " napamiensHbeid nepenoc. [losopot" 1
58 Pemenue 3amay o reme " JBrokenus" 1
59 Pemenue 3amay o reme " JBrokenus" 1
60 Konmponvnasa paboma Ne5 no meme «/[eusicenusn» 1
61 00 akcuoMax MIIaHUMETPUHI 1

[loBTOpenue 10 yacos

62 HauansHble reomeTpuueckue ceefeHusd. [lapannenbHbie npsmbie. 1
63 Pemenne 3amad no reme "TpeyroabHUKH" 1
64 Pemenne 3amad no reme "TpeyroabHUKH" 1
65 "OKpy>KHOCTB" 1
66 UeTbpexyroabHUKU. MHOTOYTrOJIbHUKH. 1
66 Bektopsl. MeTon koopauHat. [[BuxeHus. 1
68 Hmozoean konmpoavuas paboma 1

Onucanue y4eOHO-METOAUYECKOT0 M MATEPHAJBLHO-TEXHHMYECKOro olecneveHusi 00pa3oBaTeibHOIO
npouecca

I'eomerpusa. COopHuk pabouumx mporpamMMm. 7 — 9 Kjaccel: TocoOWe I yduTesei
o0meoOpa3oBaTeNbHBIX —opranu3amuii  / [aBrop-coctaButens T.A. BypmwucrpoBa. — M.:
[Ipocsemenue, 2015

Vueonuk. 'eomerpus: 7 — 9 xin. / JI. C. Aranacsn, B. ®@. byry3os, C. b. Kagomuer u ap. — M.:
IIpocsenienue, 2017.



KouTpomnbHbie paboThl o reomeTpun: 7 knace: kK yaeOnuky JI.C. AtanacsHa u np. «['eometpus 7 — 9
knaccel» / H.b. MeasHukoBa. — M.: M3gaTenbcTBO «OK3amen», 2017

Tectsl mo reomerpun: 7-9 kiacc: k yueouuky JI.C. AranacsHa u ap. «'eometpust 7 — 9 kmacco» /
A.B. ®apkoB. — M.: U3natenbcTBO «IK3aMen», 2017

JugakTuueckre Marepuanbl mo reoMerpuu: 7-9 kimacc: k yueOnuky JI.C. ArtaHacsHa W Jp.
«"eomerpus 7 — 9 xnaccel» / H.b. MenpuukoBa, I'.A. 3axapoBa. — M.: 3natenscTBO «OK3aMeH»,
2017

COopnuk 3anad o reomerpun 9 knacc / B.A. I'yceB. — M.: U3natenbcTBO «JK3amen», 2017

I'eomerpust. 9 xnacc. KontponsHblie n3mepurenbusie Matepuainsl / JI.I'. Myxun, A.P. Ps3anoBckuii.
— M.: U3pgarenscTBO «OK3ameH», 2018

HNupopmManoHHbIE HCTOYHUKHU

http://urokimatematiki.ru

http://intergu.ru/

http://karmanform.ucoz.ru

http://polyvakova.ucoz.ru/

http://le-savchen.ucoz.ru/

http://www.it-n.ru/

http://’www.openclass.ru/

http://festival. 1september.ru/




