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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma yde6HOTro Kypca «I'eomerpus» 0a30BOro ypoBHS ISl 00YYatOIIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pPa30BaTEILHOTO
CTaHJapTa CpeIHEro oOmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTEeMAaTHUYECKOMY OOpa30BaHUIO, U TPATUINI POCCHIICKOTO OOpa3OBaHUS.
Peammzanust  mporpamMmbl  o0ecrieUyMBAeT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO OOpa30BaHMs, LEIOCTHOCTD
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHSI IMYHOCTH 00YJaIOIIHXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BakHOCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUS
00yCITOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX M MPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUHU JIMYHOCTHOTO PA3BUTHUsI O0YYArOIUXCs, (OPMHUPOBAHUS
(GYHKIIMOHAIBHON MaTeMaTH4YeCKONH TPAMOTHOCTH, HW3YUYCHHs IPYTUX YYeOHBIX IMCIUIUIMH.
PazButne y oOydaromuxcsi MPaBHIBHBIX IPEACTABICHUH O CYIIHOCTH W IPOUCXOXKICHUH
TEOMETPHYECKHUX a0CTPAKIIMA, COOTHOIICHUH PEATbHOTO W HCABHOTO, XapaKTepe OTPasKeHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAyK M pOJM MATEeMaTHYECKOTO MOJCIUPOBAaHMS B HAyYHOM I[IO3HAHUHW W B IPAKTHKE
CHocoOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCSI, a TaKXKe KavecTB
MBIIUICHHS], HEOOXOIUMBIX JIJISl /IalITAI[IU B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTCsl OJHMM K3 0a30BBIX IPEAMETOB Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMs, TaK Kak 00ECIeYrBaeT BO3MOXKHOCTh M3YYCHHUS KaK JWCIHMIUIUH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MblluIeHUE, (QOpMHUPYEMOE NpPU H3YUYEHUU OOYYarOIIMMMCS TMOHATUHHBIX
OCHOB T'EOMETPUU M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJIe pEIICHUS
TCOMETPHUYECKUX 3aj]ad, YMCHHE BBIIBUTaTh W OMPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUHM 3aj7ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHE OpUEHTHPOBATHCS B MPOCTPAHCTBE WMIPAET CYIIECTBEHHYIO pOJb BO BCEX
00yacTsIX JesATeNbHOCTH dYelloBeka. OpHeHTaIusi YeloBeKa BO BPEMEHH W TPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHE €ro COIMAIbHOTO OBbITHS, (hopMa OTPaKEHUS OKPYXKAIIIET0 MUDA,
YCIIOBHE  YCIEIIHOTO TIO3HAHUS W  aKTUBHOTO  MPeoOpa3oBaHMs  JICHCTBUTCIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSICT pa3Hble BUIbI YICOHON U TPYJOBOM
NCSITebHOCTH, SBISCTCS OJHUM M3 MPO(PECCHOHATBHO BaKHBIX KA4eCTB, MMO3TOMY aKTyajbHa
3amada (GOPMHUPOBAHUsS y OOYUAIONIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBHIHOCTH
00pa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TIOJTOTOBKE K MPAKTHYCCKON
JESITeILHOCTH 110 MHOTHUM HAIPABJICHUSIM.

Llens ocBOEHUS MporpaMMbl yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE O0yUCHHUSI
— o0mieoOpazoBarenbHOe U OOIIEKYJIBTYPHOE pa3BUTHE OOydaromIuxcs depes obOecredeHue
BO3MOYKHOCTH MPHOOPETEHUSI M UCIIOIb30BAHUS CHCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUH U
JCHCTBUH, CICU(PUUHBIX TEOMETPHUU, BO3MOXXHOCTH YCIICIITHOTO MPOJIO0JKCHUS 00pa30BaHuUs O
CHENUATBHOCTSM, HE CBSA3aHHBIM C MPHUKIIATHBIM HCITOJIb30BAaHHEM T€OMETPHH.

[lporpamMa mo reoMeTpuuM Ha 0a30BOM YPOBHE NpEAHA3HAYCHA YIS OOYYAIOIIMXCS
CpeIHeH IIKOJbI, HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJAHEHHH Ha YpPOBHE OCHOBHOIO
obmero obpazoBanus. Takum oOpa3om, oOydaromiuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mIre MaTeMaTHYeCKue YMEHHUS, CBS3aHHBIC CO CIeNU(DHUKON TeOMETPHH M HEOOXOJUMBIC JIJIS
JKU3HU B COBPEMEHHOM o011iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXHOCTh U3YYUTh TEOMETPHIO
Oosee TIyO0OKO, €CITM B JANbHEHIIIEM BO3ZHUKHET HEOOXOJAUMOCTh B TEOMETPUICCKUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATEIbHOCTH.



JlocTuxkeHue e OCBOCHUS MPOrpaMMbl 00eCreunBaeTCs PEIIEHUEM COOTBETCTBYIOIINX
3agad. [IpuoputeTHBIMU 3aauaMi OCBOeHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISFOTCSA:

e (QopmupoBaHUE TMPEACTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOH KYJIbTYpbl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABICHUS O MHOTOTPaHHMKAX M TeJaX BpallleHUs Kak o
BXHEHIIINX MAaTEMaTHYECKUX MOJIENSIX, MTO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbBIE
SBJICHUSI OKPY>KAIOILIET0 MUPA;

e (QopmupoBaHHE yMEHMs PACIIO3HABATh HA 4YEPTEKaxX, MOJEISIX M B pPEATbHOM MHUpPE
MHOTOTPAHHHKH ¥ TeJIa BPaICHHUS,

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHHE YMEHUSI ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX U
TEeJIax BpAIIECHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHUC AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3aj7a4; (hOPMHUPOBAHHE YMCHHUS
OPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  pAacCyXACHHUS B  XOJ€  pEeLICHUS
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C TPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MO03HABATEIILHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIJICHUS;

e (QopmupoBanue (QYHKIMOHAILHON TPAaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMCHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MTOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pPEATBbHBIX JKU3HCHHBIX CUTYAlMSX W MPU WU3YYCHUU JPYIHX YYCOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (opMynHpoBaTh UX Ha S3bIKE
TEOMETPHH U  CO3J]aBaTh TI'COMETPHUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TEOMETPUUECKUN ammapar JJig pelleHdss MPaKTHKO-OPHUEHTHPOBAHHBIX —3ajad,
WHTEPIPETHPOBATH M OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOCHHOCTHIO MPOTPAMMBI SBJISIETCS] BKIIOYEHHE B KypC CTEPEOMETPUU
B Havaje ero MW3y4YeHWs 3ajad, peliacMblX HAa YPOBHE WHTYUTHBHOTO TIIO3HAHUSA, U
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHPYET TPOTEKAHWE WHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIEMYy U3yUSHHIO TPEIMETA.

[Tpenmourenue OTHAETCS HATJIATHO-KOHCTPYKTHUBHOMY METOAY OOYYeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-MPAKTUYECKOM
JESTCIIbHOCTH. Pa3BUTHE MPOCTPAHCTBCHHBIX IMPEJACTABICHUN Yy ydJaluxcs B Kypce
CTEpEOMETPUU MPOBOTUTCS 32 CUET pEIlleHus 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3a/1ad Ha OINEpPUPOBAHWE MPOCTPAHCTBEHHBIMU oOOpazamu. Coznanue oOpaza MPOBOIUTCS C
OTOPOY Ha HATTSAHOCTh, & ONEPUPOBAHNE 00PA30M — B YCIOBUSX OTBJICUEHHUS OT HATJISTHOCTH,
MBICIICHHOTO U3MEHEHHSI €r0 HCXOTHOTO COCPIKaHUSI.

OcHoBHBIE conepxaTenbHble JuHUKM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHuKn», «IIpsMbie U MIIOCKOCTH B TPOCTpaHCTBeY, «Tena BpameHnus», «Bekropsl n
KOOPJMHATHI B IPOCTPaHCTBE». DOpMUPOBAHUE JTOTHUYECKIX YMEHUN pactpeeseTcsi He TOIbKO
MO COJEp)KaTeIbHbIM JIMHUSIM, HO M MO rojaM OOy4YeHHsT Ha YpPOBHE CpEIHErOo OOIIero
o0Opa3oBaHusl.

Copnepxanre oOpa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yabTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00ydeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJIEHWE TEOMETPHUECKHMMH TMOHATUSMH M  HAaBBIKAMH  OCYIIECTBISUIOCH
MIOCJIEIOBATEIFHO W TIOCTYIATENBHO, C COONIOJICHHEM TPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYATUCH B OOIIYI0 CHCTEMY IreOMETPUUECKHX MPEACTABICHUH 00yJaromxcs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoaAUTCS 2 4aca B Heaemo B 10 kiacce u 1 yac B Hegento B 11
KJ1acce, BCETO 3a 1B roja o0y4eHus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, TpocTpaHcTBO. [loHsTHe
00 aKCHOMaTHYECKOM MOCTPOECHUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosioeHue NpsIMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
CKpelmuBawpIuecss npsaMmsle. llapamnenbHOCTh MNPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble TPsIMbIE B MPOCTPAHCTBE; MAPALICIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMU CTOPOHAMH; Yrojl MEXKIYy HIpPSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TIockocTei. [IpocTeiimume mpocTpaHcTBEHHbIE (PUTYpPBI Ha TNIOCKOCTH: TETPadIp,
KyO, mapauieNenuIie ], MOCTPOSHNE CEYCHUH.

[lepneHaUKYISIpHOCTh OPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJISpHbIE MpsIMbIE B
MPOCTPAHCTBE, NPSIMBbIE MapajUiebHbIE M TEPHEHIUKYISIPHBIE K IIJIOCKOCTH, MPHU3HAK
NEePHEHANKYIISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsSMOM NEpHeHAUKYISIPHOU
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJI MEXAY MPSAMOW U IUIOCKOCTBIO; IBYTPaHHBIA YIoJI,
JUHENUHBIN Yroj JBYrpaHHOro yria. llepneHaukynsp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0
IUIOCKOCTH, pAacCTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
[lepneHAUKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK NMEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TpEX MEPHCHAUKYIAPAX.

MHOTOrpaHHUKH

[lonsiTMe MHOTOTrpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPaHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKA MHOTrorpaHHuka. [Ipusma: N-yroiapHas npusma; rpaHu
Y OCHOBAHUS NPU3MBI; MIPsiMasi M HAKJIOHHAs TIPU3MBI; OOKOBAsi U TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, nNpsMOYTONbHBIN Mapauienenunen U ero cpoiictsa. Ilupamuaa: n-yronapHas
nupamMuja, TpaHU W OCHOBAaHHME NHUpaMHUAbl; OOKOBas W TIOJHAs TOBEPXHOCTh IMHPAMU/IBI;
npaBuUjibHAasE W YyCEUEHHas MUpaMUJa. OIJIEMEHThl MNpuU3Mbl W nOupamuiabl. I[IpaBuiibHBIE
MHOTOTPAaHHUKHU: TIOHSITHE MPABUILHOTO MHOTOTPAHHHUKA; MpaBWJIbHAS MPU3Ma W TpaBUIIbHAS
NUpaMK/Ia; MpaBUJIbHAS TPEYToibHAsl MUPaMHIa U IPABHIBHBIN TeTpasrap; kyO. [IpencraBnenue
O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp, MoAeKa’ap W wukocadap. CeueHus MNPU3MBI U
MUpaMUIBL.

CummeTpusi B MPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOM, IIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napauienenuneaax, NpaBuibHbIX MHOITOTPAHHUKAX.

Boruncnenue 3neMeHTOB MHOTOIPaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomanas 60koBoit
MOBEPXHOCTU U TOJHOM MOBEPXHOCTHU MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOUM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBUJIbHON MHUpaMUABI, TeopeMa O TUlomaau yceu€HHoW mupamuibl. [loHstTue 00 oOBEME.
O0BEM TUpamMuIbl, TPU3MEI.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KJIACC

Tesa BpameHus

[Munuaapuyeckas TOBEPXHOCTh, OOpasylolue WINHIPUYECKOH TMOBEPXHOCTH, OCh
MUATUHAPUYECKOU TToBepXHOCTH. [ummHIp: ocHOBaHUS M OOKOBas TOBEPXHOCTh, 00pa3yromias u
OCb; IIOMIaAh OOKOBOI U TIOTHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHUYECKOW ToBepXHOCTH. KOHyc: OCHOBaHWME W BEpIIMHA, OOpa3yiomas W OCh; IJIOMIA/Ib



OOKOBOM W TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00Opa3yrollne M BHICOTA, OCHOBAHHS W
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOH[alb MOBEpXHOCTU cdepbl. B3ammuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o06paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka nuanMHapa 1 KOoHyca.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHHK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUs.

[Tonsitne 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiienenuneaa u cieactBus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ riomasib cepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHUS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenuss uunuHApa (MapauielbHO U NEPIEHIUKYISAPHO OCH), CEUEHHUS KOHyca
(mapaenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 111apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B ipocTpaHcTBe. ClI0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHApHBIM BekTopam. IIpaBuiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHU.
[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. [lpocreiimue
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalspHOE HpPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay HpsIMBIMU U IJIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIM METOH MHpHU
peLIeHUH TEOMETPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHHUS MpOrpaMMbl yuyeOHoOro mnpeamera «MaTemMaTHKa»
XapaKTEepPU3YIOTCA:

I'paiknanckoe BocnnuTaHue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW MO3UIMM OOY4YaIOUIerocss KaK AaKTHBHOTO U
OTBETCTBEHHOI'O 4YJIEHAa POCCHMCKOro OOIIECTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX QYHKIMAMU U Ha3HAYECHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOSLIEMY POCCHUUCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM
POCCHICKHX MAaTE€MaTUKOB M POCCHUMCKON MATEMATHYECKOW IIKOJIbI, K HCIOJb30BAHUIO 3THX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoaa; cHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOMYHUBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyXICHUH; BOCIPUUMYHBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOATAaHCUPOBAHHBIM PEKUM 3aHATUN M OTHAbIXA, peryispHas (usnueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JIEATEITBbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIOOUS; MHTEPECOM K DPA3IUYHBIM
cdepam mpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO HU
€caM000pa30BaHUI0 Ha TMPOTSHKEHUHM BCEM JKU3HM; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HaITPaBIEHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMHYECKHX IIPOLECCOB HA COCTOSHHME NPUPOJHOW W COLMAIBHOW CpeAbl, OCO3HAHUEM
r7100aNbHOTO  XapakTepa OKOJOTMYECKHMX IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3a7ad B 00JIacTU OKpYXKaroulei cpelpl, MIaHUpOBaHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU W OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MaTeMaTHYeCKOM HayKH Kak c(epbl
4eJI0BEUYECKON JESATENbHOCTH, ITAlOB €€ Pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHUS LIMBUIIN3ALINN;
OBJIQJICHUEM SI3BIKOM MAaTEMATHKM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS



MHpPa; TOTOBHOCTBIO OCYHICCTBIATH MPOCKTHYHO MW HCCICHOBATCIIBCKYIO OCATCIBHOCTDH
HHIUBHUIYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPAMMEBI yueOHOTO mpenMeTa «MareMaTHuKay
XapaKTEpU3YIOTCS  OBJAJICHUEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbIMU
OelicmeusmMu.

1) YVuueepcanvnvie nosnasamensvhsle oeticmaus, obecneuusaiom Gopmuposarue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00YHaArOWUXCcsi (0CBOEHUEe MemO008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe J102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeiicTBuA:

® BBUIBJISITh M XapaKTEPU30BaTh CYIICCTBECHHBIC MPH3HAKK MATEMaTUYECKUX OOBEKTOB,
MOHSATUI, OTHOLICHUH MEXIYy MOHATUAMH; (HOPMYyITHUpPOBATH OIpPEIECIICHUS MOHITUH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOT0 aHAJIH3a,

® BOCIPUHHMATH, (OPMYIUPOBATh U MPEOOPA30BHIBATH CYKICHUS: YTBEPIUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JIAHHBIX, HAONIOJNECHUSIX W YTBEPXKACHUSX; IpeIyiaraTb KPUTCPUHU JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

® JleNaTh BHIBOJIBI C HMCIIOIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIHHO JJOKA3aTEIbCTBA MATCMAaTHUYCCKUX YTBEPHKIACHUH (TIpsIMBbIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHHUS U BBIBOJIBL;

e BBIOMpaTh Croco0 perieHus y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HaHOOJIee TOIXOSAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

Ba3oBble nccienoBaTesbcKue AeiicTBU:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynupoBaTh BOIMPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
UCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITENIPHO CIUIAHUPOBAHHBIA DKCIEPUMEHT, HWCCIEIOBAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oOBeKTa, SBIEHHS, IpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy 00OBEKTaMH, SIBICHUSAMU, TIPOIICCCAMMU;

® CaMOCTOATENHHO (OpMyTUpoBaTh OOOOIIEHUS W BBIBOJABI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOTIOCHMS, UCCIEAOBAaHUS, OLIEHUBATh JIOCTOBEPHOCTh IMOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh TIPEITOJIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmaumeii:

® BBIABIATH JACPUIUTHI WHGOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETA Ha BOMPOC H
JUTSL pEIICHUS 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMATH3UPOBATh W HWHTEPIPETUPOBATH WH(POPMAITUIO PA3IUYHBIX BUJIOB U (POpPM
MPE/ICTaBJICHHUS,



2)

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B pa3iM4HbIX (opmax,
WLTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

Yhusepcanvnvie KoMMmynukamueHnuvie oeticmsus, obecneuusarom c@hopmuposanHoCmy

COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
Oomenmne:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJIEHHUS B COOTBETCTBUU C YCIOBUSMHU M LEISAMU
OOlIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh
MOJIyYEHHBIN pe3yibTarT;

B X0J1e 00CYK/IeHHUs 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMON TEMBbI, POOIEMBI,
pemaeMoil  3ahaud, BbICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOUCK pPELICHUs;
COMNOCTABIIATh CBOM CYXKJIEHHUS C CYXKICHUSAMH JAPYIMX YYaCTHUKOB JIHAJIOTa,
0OHapY>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Popme pOopMyInpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHHUS;

MIPEACTABIISATh PE3YJbTAThl PEIICHUS 3aa4M, SKCIIEPUMEHTA, UCCIIEIOBAHUSI, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajJad Mpe3eHTAlUU U
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHunuecTBo:

MNOHMMATh U MCMOJb30BaThb INPEUMYILECTBA KOMAHJIHOM M MHAMBUAYaJIbHOW padOTHI
OpU pelIeHUH Y4YeOHbIX 3ajJady; IPUHUMATh IeJb COBMECTHOM JEATEebHOCTH,
IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pachpeneniartb BHAbI padoT,
JIOTOBAapUBAThCS, OOCYXKJaThb IPOLECC M pe3ylbTaT paboThl; 0000IIaTh MHEHUs
HECKOJILKHX JTFOJICH;

y4acTBOBAaTh B IPYINIOBBIX (popmax padboThl (00Cy:k1eHus1, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOU
JENCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJa B 001U
HPOAYKT 110 KPUTEPUAM, C(HOPMYTHMPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUS.

3) YVuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8blx
YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusaunus:

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1auk, BHIOMPATh CIOCO0 peleHus ¢ yuéTom
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BApUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POpPMALIUH.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JEeMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yiabTaTa pPEUIeHUs MaTeMaTH4ecKOn
3a]a4uu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PELIEHUU 3aJa4l, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pEe3yNbTaTa LEIM W YCJIOBUSAM, OOBSACHATH NPHUYMHBI
JOCTHKEHUSI WIM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBarh MOHATHUSAMH: TOUYKA, MPsAMasi, INIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CJICICTBUS U3 HUX MPHU PEIICHUH T€OMETPHUCCKUX
3ajad.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh H  NEPICHIUKYISIPHOCTh TMPSAMBIX U
MJIOCKOCTEH.

KnaccudunupoBaTs B3aUMHOE PaCIOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaThb TOHATUSMHU: JABYIPAaHHBIM Yroj, TpaHU JBYTPaHHOTO yria, pedpo
JIBYTPAHHOTO yTJIa; TUHEHHBINA yroJl ABYTPaHHOTO YIIIa; TpajycHas Mepa JBYTPaHHOTO yriia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOIPAaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIHLHBIA MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MHMpaMua; MpU3Ma, MPSMOYTOIbHBIN
napajuiejenumnes, Kyo).

KnaccuduiupoBate MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA IS KiacCU(UKALUU
(BBITTYKJIBIE W HEBBIMYKIBIC MHOTOTPAHHWKH; TPABUIBHBIE MHOTOTPAHHUKH, WPSIMbBIC H
HAKJIOHHBIE PU3MBI, TapalIesIeUIIe bl ).

OnepupoBaTh MOHATUSIMH: CEKYIAs TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIIUITBI TOCTPOCHUS CEUEHUH, UCTIONb3YS METO/I CIIEIOB.

Ctpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJNHSATH (BBIHOCHBIC) TUIOCKHC
YEepPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD: BUJI CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaun Ha HaxXOXICHHE TEOMETPUYCCKUX BEIMYMH 10 00pasmaM WiIn
IropuT™MaM, MPUMEHSS HU3BECTHBIE AHATUTHUYECKHE METOJbl TMPU PEUICHHH CTaHIapTHBIX
MaTEeMAaTHYECKUX 3a7ad Ha BBIUMCIICHHE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOYKH 1O
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXAY CKPEIIUBAIOIIUMUCS TPSIMBIMH.

Pemare 3amaun Ha HAaxXOXICHHE TEOMETPUYCCKUX BEIMYMH 10 00pasmaM WIn
aNropuTMaM, MPUMEHSSE HU3BECTHBIE AHATUTHUYECKHE METOJbl TMPHU PEUICHHH CTaHIapTHBIX
MaTEeMATHYECKUX 3a/1a4 Ha BBIYHCIICHHUE YIJIOB MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMH, MEXTY
MPSIMOY U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boeraucnsate 00BEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, THpaMUa) ¢
npuMeHeHneM (GOpMyI; BBIUKCISATh COOTHOIIEGHUS MEXIy IUIOHIAASMH TOBEPXHOCTEH,
00BEMaMU MTOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHITUSIMH: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U IIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatb, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIIMIO O TMPOCTPAHCTBEHHBIX
TeOMETPHUSCKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekaxX U PUCYHKaX.

[TpumensTh reoMmerpuueckue (HakThl AN PEHICHUS CTePEOMETPUYECKHX — 3ajad,
MIPEJIITOJIATAFOIINX HECKOJBKO IIIarOB PENICHUS, €CITM YCIIOBUS NMPUMEHEHHUS 3aJlaHbl B SBHOH
dopme.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHBIC CPEJICTBA M JJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBOIUTE TIpPUMEpPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKH3HH,
pacro3HaBaTh MPOSIBIICHNUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSTh TIOJydeHHBbIC 3HAHUS Ha MPAKTHUKE: aHAJIM3HPOBATh PEAbHBIC CHTYAIlUH U
NPUMEHSTh M3yYEHHbIE TIOHATUS B  TMPOILECCE TMOMCKA PEIICHHUS MaTeMaTUYeCKU
c(OpMYJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHTYaIllMd HA S3BIKE TEOMETPHH,
UCCIIEIOBATh TMOCTPOSHHBIE MOJENTU C UCIOJIB30BAHHEM T'€OMETPUUYECKUX TOHATUN U TEOpeM,
anmnapara anreOphbl; peniath NpakTUYecKue 3a7auu, CBI3aHHbBIE C HAXOXKIECHUEM IeOMETPHUUECKIX
BEJIMYKH.



11 KJIACC

OnepupoBatb MOHSITUSMU: HWIMHIpUYECKast MOBEPXHOCTb, oOpa3ymoiue
WIMHAPUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yroInue KOHNIECKON
MOBEPXHOCTHU, KOHYC; chepuuecKas MOBEPXHOCTb.

PacrioznaBats Tena BpaimeHus (IIHHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOJTyYEHUS Tell BpallleHuUs.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTa, BBICOTA CETMEHTA;
IIapOBOI CJI0H, OCHOBAHKE LIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00bEMBI U TUIOMIAU MOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tel C
npUMEeHEHUEM (HOPMYIL.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHHMK, BIUCAHHBIA B chepy M OMHCAHHBII OKOJIO
cdepsr; chepa, BOHCaHHAs B MHOTOTPAHHUK WIIH TEJIO BPALICHUS.

BbIHCHATS COOTHOIICHHS] MEXAY IUIOMIAAIMU MOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
TEJL

N3o0paxarh u3yyaemble (UTYpHl OT PYKH M C HPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbIomHATE (BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYDP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3Brekatb, UHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (PUrypax, mpencTaBIeHHYIO Ha YePTeKaxX U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE AEHCTBUS CIOKEHUSI BEKTOPOB, BHIYUTAHHS BEKTOPOB U YMHOXKEHHS BEKTOpa
Ha YUCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

IIpuMeHATh paBUIIO MapasuIeNICINIIE A,

OnepupoBaTh MOHATUAMHU: JEKApTOBBI KOOPJIUHATHI B NPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, Yrojl MEXIy BEKTOpaMH, CKaIIpHOE
IPOM3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.

Haxoaute cymMMy BEKTOPOB W MPOU3BECHHE BEKTOPA HA YMCIIO, YTOJ MEXTY BEKTOPAMH,
CKaJIIpHOE TPOM3BEICHUE, PACKIIA/IbIBATh BEKTOP MO JABYM HEKOJJIMHEAPHBIM BEKTOPAM.

3amaBarh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOW CHCTEME KOOPAMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHUsS CTEPEOMETPUYECKUX — 3ajad,
IPEIOIarafoIluX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dopme.

Pemate mpocreiiimue reomeTpudeckre 3a1aud Ha MPUMEHEHNE BEKTOPHO-KOOPAHMHATHOTO
MeTo/a.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMATHYECKMX OTHONICHWA W HAaXOXKICHUE
TreOMETPUYECKUX BEJIMYMH MO 00pas3laM MM aJIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
PEIICHUH CTAaHJAPTHBIX MATEMaTHIECKUX 3a]1a4.

[TpuMeHsATH TpoOCTEHIIME MPOTpaMMHBIE CPEACTBAa U 3IJNEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[TpuBoAMTH mNpUMEpPHl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATh peallbHbIE CHUTYAIlUU U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe TOWCKA  PEIIeHUS  MaTeMaTHYECKH
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENTM C HCIIOJIb30BAaHHEM T'€OMETPUYECKHX TIOHSATHH W TEOpEM,
anmapara anreOpbl; penath IpakTHYeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMEeTPUIECKUX
BEJIMUMH.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KoauuyecTBO 4acoB

Ne HanmeHnoBaHMe pa3ae/ioB U TeM K DJieKTpoHHbIE (1IU(poBbIE)
n/n NPOrpamMmbl Bcero OHTPOILHbIC o0pa3oBaTesbHbIe pecypchl
padoThI
bub6nmoreka [IOK
. Baeerie B crepeomeTpHIo 10 https://m.edsoo.ru/7f4131ce
2 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 Bu6moteka [IOK
[MapanienbHOCTh IPSIMBIX M IIOCKOCTEM https://m.edsoo.ru/7f4131ce
3 [IeprieHAMKYIAPHOCTD NPAMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEN https://m.edsoo.ru/7f4131ce
bubmuoreka [IOK
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 hitps://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
> MrororpanHHuiH 1 . https://m.edsoo.ru/7f4131ce
N bubnuoreka [{OK
6 OOLEMEI MHOTOTPAHHNUKOR d . https://m.edsoo.ru/7f4131ce
7 [ToBTOpEHME: ceueHUs], pACCTOSIHUS U YTJIbI 4 1 bubmorexa LIOK
P ' P T https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5
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11 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/n NPOrpamMMblI Bcero Konrpoamusre o0pa3oBaTejbHbIE PeCYypChl
padoThI
bu6nmoreka [IOK
! Tena ppaierus 12 https://m.edsoo.ru/7f4131ce
N bubnuorexa [{OK
2 ObnEmb TeN S https://m.edsoo.ru/7f4131ce
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 bubmmorexa [IOK
https://m.edsoo.ru/7f4131ce
4 [ToBTOpeHME, 0000IIEHNE, 7 bu6nmorexa LIOK
CHUCTEMATH3AIMS 3HAHWM https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Marematuka: anredpa 1 Hayauaa MaTEMaTHYECKOI0 aHalln3a, reomerpust. ['eomerpus, 10-
11 kimaccel/ Atanacsu JI.C., byry3os B.®., Kagomnes C.b. u npyrue, AKiimonepHoe
obmectBo «M3marenscTBo «lIpocBenienne»

* Maremaruka. ['eomerpus, 11 kimace/ Mepansak A.I'., Homuposckuii JI.A., [Tononckuit
B.B., SIxkup M.C.; non penakuueii [lomonsckoro B.E., O6miecTBo ¢ orpaHu4eHHON
oTBeTCTBEHHOCTHIO M3natenbckuii ienTp «BEHTAHA-I'PA®»; AxurioHepHOE 00IIECTBO
«M3nparenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
"Metoauueckue pekomenaauuu. I'eomerpus 10, 11 kinaccel" Artanacan JI.C. u npyrue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

* Poccuiickas a1eKTpoHHas 1mkosa - https://resh.edu.ru

* «EnuHOe OKHO JTocTyma K 00pa3oBaTebHBIM pecypcam»- http://windows.edu/ru
* «Enunas komnexkuus nupoBbIX 00pa30BaTENbHBIX PECYPCOBY -
http://schoolcollektion.edu/ru

* «DenepanbHbIi HEHTP HH(OPMALMOHHBIX 00pa30BaTEIbHBIX PECYPCOBY -
http://fcior.edu.ru,http://eor.edu.ru

* ®I'BHY «®UIIN» https://fipi.ru

* Caiit MunucrepcTBa oopazoBanus U Hayku PO http://www.mon.gov.ru

* Caiit PocoOpaszoBanus http://www.ed.gov.ru

» OenepanbHbiil nopran «Poccuiickoe odpazosanue» http://www.edu.ru

* Poccuiickuii o6pazoBatenbHblit moprain http://www.school.edu.ru

* Karanor yueOHbIX U31aHUMN, SIEKTPOHHOTO 000PYI0BaHUS U 3JIEKTPOHHBIX
o0pa3oBaTeNbHBIX PECYpCOB AJis o0I1ero oopazosanus http://www.ndce.edu.ru
* [IIkonpHbI mopTain http://www.portalschool.ru

» OenepanbHblil nopran «MHGOpMaIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUHU B
oOpazoBanumn» http://www.ict.edu.ru

* Poccuiickuii mopran oTkpbIToro oopasoBanus http://www.opennet.edu.ru

* ["azera «1 cents6ps» www.1september.ru

* Kypnan «Hayka u o6pazoBanue» www.edu.rin.ru

* Caiit uznarensctBa «Benrana-I'pad www.vgf.ru

* Caiit u3narensctBa «JIpoda» www.drofa.ifabrika.ru
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