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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «l'eomerpus» 6a3oBoro ypoBHs it odydatomuxcs 10 —11 kmaccoB
paspabotana Ha ocHoBe Denepa’abHOrO TOCYJApCTBEHHOIO 00pPa30BaTENbHOTO CTaHAapTa CPEJHEro OOILEero
o0pa3oBaHus, C Y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA, TPEIBSBIICMbIX K MATEMaTHIECKOMY 00pa30BaHHMIO,
U TpaJuluil pPOCCHHCKOro o0pa3oBaHus. Peanmu3zamus NOporpamMMbl 0OECIICUMBACT OBJAJICHHE KITIOYCBBIMH
KOMIICTCHIIUSAMH, COCTABIISIONUMH OCHOBY JUIsl CaMOPa3BHTHS M HEIPEPHIBHOIO OOPa30BaHUs, IIEIOCTHOCTH
OOIIEKYIBTYPHOTO, INYHOCTHOTO U MO3HABATEIILHOTO PA3BUTHS JIMYHOCTH O0YYAFOIIUXCSI.

HOEJIN U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca T'€OMETPHHM Ha YPOBHE CpEIHEro o0Imero oOpa3oBaHUs OOYCIIOBIIEHA
NPaKTUYECKOW 3HAYMMOCTBIO METANPEAMETHBIX U MPEAMETHBIX Pe3yIbTaTOB 00yUYeHHsI TEOMETPHU B HATIPaBICHUH
JMYHOCTHOTO pa3BuTHA oOywaromuxcs, ¢GopMupoBaHus (YHKUIHOHAIBHOW MaTeMaTHYECKOW TIPaMOTHOCTH,
U3y4YeHUs] APYTUX y4eOHBIX MTUCHUIUIMH. Pa3BuTHe y 00y4arlomuxcsi MPaBUILHBIX MPEACTABICHUH O CYITHOCTH M
MPOUCXOXKJICHAN TEOMETPUUECKUX a0CTPaKIMK, COOTHOIICHUH PEabHOTO W HACATBHOTO, XapaKTepe OTPaKeHHs
MaTeMaTHYEeCKOH HAayKOW SBJICHHH M IPOLECCOB PEaJbHOTO MHpPA, MECTE€ I'€OMETPUM B CHUCTEME HAyK WU POJIHU
MaTeMaTHYECKOI'0 MOJEIMPOBAHMS B HAyYHOM IO3HAHUHU U B NMPAKTHKE CIOCOOCTBYET (POPMUPOBAHMIO HAYHYHOTO
MHUPOBO33PEHUSI YUAIIUXCS, a TaKKe KAueCTB MBIIUICHUS, HEOOXOAMMBIX MAJISl aJalTallid B COBPEMEHHOM
o01ecTse.

I'eomerpus sBnseTcst onHUM U3 0Aa30BBIX NMPEIMETOB HA YPOBHE CPEIHEro o0mmero oopa3oBaHMs, TaK Kak
o0ecrieyrBaeT BO3MOXHOCTh M3Y4YEHHUS KaK JHCLUUIUIMH €CTECTBCHHO-HAYYHOW HampaBleHHOCTH, TaK H
T'YMaHUTAPHOM.

Jlornueckoe MbilIeHHE, HOPMHUPYEMOE MIPHU U3YUEHUH 00YUarOIMMHUCS MOHATHHHBIX OCHOB I'€OMETPUHU U
MOCTPOCHUY LEMOYKH JIOTHYECKUX YTBEPKICHUN B XOJIE PEIICHHS T€OMETPUUYCCKHUX 3a/1a4, YMEHHUE BBIIBUTATh U
OTPOBEpPraTh TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS MPH PEHICHUH 33734 e€CTECTBEHHO-HAYYHOTO LUK, B
YaCTHOCTH U3 Kypca (PU3HKH.

YMeHne OpueHTUPOBATHCS B MPOCTPAHCTBE UIPACT CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX ACATEIbHOCTH
yenoBeka. OpreHTalus 4eJI0BeKa BO BPEMEHH U IIPOCTPAHCTBE — HEOOXOAMMOE YCIIOBUE €0 COI[MAILHOTO OBITHS,
(dopma OTpaKeHHsI OKPYKAIOLIETO MHpa, YCJIOBHE YCIEITHOTO IO3HAHMWS M aKTHBHOTO MpeoOpa3oBaHuUs
neictBuTeabHOCTH. ONEpUpOBaHUE IIPOCTPAHCTBEHHBIMHU O0pa3zaMu OOBEOUHSAET pas3Hble BUABI y4eOHOW WU
TPYIOBOH NIESATENBHOCTH, SBISETCS OJHUM M3 MPOPECCHOHANBHO BaKHBIX KauecTB, MO3TOMY aKTyallbHa 3ajada
(hopmupoBaHus y 00y4aroIUXCcsi MPOCTPAHCTBEHHOI'O MBIIUICHHS KaK Pa3HOBUIHOCTH OOPa3HOTO MBIIUICHHS —
CYLIECTBEHHOTO KOMIIOHEHTA B MOJATOTOBKE K MPAKTUIECKOH AESITENbHOCTH 10 MHOTMM HaIlpaBICHUSIM.

Lenp ocBoeHust mnporpammbel ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM ypoBHE OOy4yeHHS —
0011e00pa3oBaTeIbHOe M OOIICKYJIBTYPHOS PAa3BUTHE OOYYAIOIIUXCS depe3 O00eCleuYeHHUE BO3MOXKHOCTH
NpuoOpEeTeHUsT W HCIOJIb30BAHUS CHCTEMATUYEeCKUX TeOMETPHUECKMX 3HAHMH M JACHCTBUH, CIEHU(PUUHBIX
TE€OMETPHH, BO3MOYKHOCTH YCIIELIHOTO NPOJOJDKEHHS O00pa3oBaHMS IO CHEIMAIBHOCTSAM, HE CBS3aHHBIM C
NPUKIIATHBIM HCIIOJIH30BaHHEM T€OMETPUH.

[IporpamMma 1o reomerpuu Ha 0a30BOM YpOBHE NpelHA3HAuCHA JUIS OOYHYAIONIMXCS CPETHEH IIKOJbI, He
WCTIBITHIBABIIMX 3HAYUTEJILHBIX 3aTPYJHEHUII Ha YpOBHE OCHOBHOTrO oOmiero oOpasoBanusi. Takum oOpaszom,
oOyuatomuecst Ha 6a30BOM yPOBHE JOJKHBI OCBOUTH OOIIIe MaTeMaTHIECKNE YMEHUS, CBSI3aHHBIE CO Cre(prKon
TreOMETpHH W HEeOOXOJMMBIE Ui KU3HH B COBpeMEHHOM olrmiecTBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTb
U3y4YUTh FeOMETpHIO OoJiee rryOOKO, €ClU B AajbHEHIIEM BOSHUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUAX
B ipoecCHOHATBEHOHN IeSTeIbHOCTH.

JocTmxeHne 1eNd OCBOSHHS TPOrpaMMBl  O0ECIIEYMBAETCS PEIICHHEM COOTBETCTBYIONIMX —3ajad.
[IpuoputeTHsIMU 3a1auaMu 0cBoeHHUs Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kmaccax sIBISIOTCS:

o ¢dopMHUpOBaHNE NPEACTaBICHUSA O T'€OMETPUM KaK YacTH MHUPOBOW KyJbTYphl M OCO3HaHHE €&
B3aMMOCBSI3U C OKPY’KAIOLIIM MHUPOM;

. (dopMHpOBaHHNE TPENCTABICHUS O MHOTOTPAaHHUKAX W TeNax BpPAaIeHUS Kak O BaXKHEUIINX
MaTEMAaTHYECKUX MOJIENSX, TO3BOJIAIOIINX OMKMCHIBATh U U3y4aTh Pa3HbIE SABIECHUS OKPYKAIOIIETO MHPAa;

o (dbopMHupOBaHKE yMEHHsI Paclio3HaBaTh Ha YEPTEXKaxX, MOJEISX U B pealIbHOM MUPE MHOTOTPaHHUKHI
U T€Ja BpalICHUS;

o OBNIaJICHUE METOJaMM pPEIICHHs 3a]ad Ha IOCTPOCHUS Ha HW300pa)XEHUSX MPOCTPAHCTBEHHBIX

duryp;



o dbopMHpOBaHHE YMEHHS OINECPHUPOBATH OCHOBHBIMH TOHSITHUSMH O MHOTOTPaHHUKAX H TeJax
BpAIlleHUs] H UX OCHOBHBIMH CBOICTBAMU;

o OBJIAJICHUE QJITOPUTMAMU PEIICHUS OCHOBHBIX THUIIOB 3ajad; (POPMUPOBAHHE YMEHHUS MPOBOIUTH
HECJIOXKHBIE T0Ka3aTENbHBIC PACCYXKACHUS B XOJI€ PEIICHUS CTEPEOMETPUUYCCKUX 3a]ad U 3a7a4 ¢ MPaKTHUYECKUM
coJlep>KaHUeM;

o pa3BUTHE WHTEIUIEKTYyadbHBIX W TBOPYECKHX CIIOCOOHOCTEH O0OydJalommxcs, MO3HaBaTEIbHOMN
aKTUBHOCTHU, UCCIIEIOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIILICHUS;
o ¢dopMupoBanue PyHKINOHATHLHONW TPAMOTHOCTH, PEIEBAHTHOW T€OMETPHUHU: YMEHHE PACIO3HABATH

HPOSIBIICHUS TE€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B peallbHbIX KU3HEHHBIX CUTYaLUsIX U MIPU
W3y4YeHHUHU JPYTHX Y4eOHBIX HpPEAMETOB, MPOSABICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTeH, PopMyIHpoBaTh X Ha
A3BIKE TEOMETPUM U CO3/1aBaTh M€OMETPUYECKHE MOJIENN, IPUMEHATh OCBOCHHBIM I€OMETPHUUECKUN ammapar Juis
peLIeHNs IPAaKTUKO-OPUEHTUPOBAHHBIX 337a4, HHTEPIPETUPOBATh U OLICHUBATh [OJIY4YE€HHBIC PE3yIbTATHI.

OTnUuuTENnbHON OCOOCHHOCTBIO MPOTPaMMBI SIBISETCS] BKIIOYEHHE B KypC CTEPEOMETPUH B Hadajie ero
M3y4YeHUs 3ajiad, pellacMbIX Ha YpOBHE MHTYWTHBHOIO MO3HAHHMS, M ONpENeNIEHHBIM 00pa3oM OpraHW30BaHHAs
padoTa Hax HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOI'O U IIPOCTPAHCTBEHHOI'O MBILUICHUS, CTUMYIHPYET
NPOTEKaHUE HHTYUTUBHBIX [IPOLIECCOB, MOTUBHPYET K JaJbHEHIIIEMY H3yUCHHIO IPEIMETA.

[Ipennourenue oTAAETCS HATIISHO-KOHCTPYKTUBHOMY METOy OOY4EHUs, TO €CTh TEOPETUICCKUE 3HAHUS
MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH NPEAMETHO-TIPAKTHYECKON AesTenbHOCTH. Pa3BuTue NmpocTpaHCTBEHHBIX
NPEACTAaBICHUH Yy Y4YalIuxcsi B Kypce CTEPEOMETPHUH MPOBOIUTCA 3a CUYET peIleHHs 3aJad Ha CO3JaHHe
IPOCTPAHCTBEHHBIX 00pa30B M 33Jay Ha ONEpUpPOBaHHE IPOCTPAHCTBEHHbIMU oOpa3amu. CosnaHue oOpasa
MPOBOJMTCS. C OTMOPOH Ha HArMSAHOCTH, a ONMEPHPOBaHKE 00Pa3oM — B YCIOBHAX OTBIICYCHHUS OT HATJISTHOCTH,
MBICIIEHHOTO H3MEHEHHS €r0 HCXOIHOTO COAEPKAHMA.

OcHoBHbIe cofiepxkaTenbHble TUHUM Kypca «I'eomerpun» B 10—11 kiaccax: «MHororpanHukmn», «IIpsimbie
U IUIOCKOCTH B MPOCTpaHCTBe», «Tena BpaiieHus», «BekTopsl 1 koopauHaThl B mpocTpaHcTBey. DopMupoBaHue
JIOTHYECKUX YMEHHMH pacIpelensiercss He TONbKO MO COMAEpPKATEJbHBIM JIMHHUSM, HO M IO TrojaM OOydeHHus Ha
YpOBHE CpeIHEro o0IIero 00pa3oBaHMUs.

Coneprkanue 00pa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJIbTaTaM OCBOCHHs paboueil IporpamMmel,
pacmpenenéHHBIM 10 ToiaM 00YyYeHHs, CTPYKTYPHPOBAaHO TaKUM 00pa3oM, YTOOBI OBJaJeHHE Te€OMETPHYCCKUMHU
MNOHATHSAMU M HaBBIKAMH OCYILIECTBIIUIOCH IIOCIEAOBATENBHO W IOCTYNATENBHO, ¢ COOJMIOAEGHHEM NpPHHLUIA
NPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HaHUs BKIIOYAINCh B OONIYIO CHUCTEMY T€OMETPUYECKUX MpeACTaBICHUH
00yJaromxcs, pacupsis U yriayousas e€, o6pasys MpOoYHbIe MHOXXECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun orsoautcs 2 yaca B Hezeno B 10 knacce u 1 gac B Hegenio B 11 kitacce, Bcero 3a
nBa rona oOyuenws - 102 yueOHBIX daca.
COAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

I[IpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATUSL cTepeoMeTpuu. Touka, mpAMas, IUIOCKOCTb, MpocTpaHcTBO. lloHsTHEe 00
aKCHOMaTHYeCKOM MOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEJCTBHS U3 HUX.

B3anmuOe pacnojoxeHwe TPAMBIX B NPOCTPAHCTBE:  TIEpECEeKaloNIuecs, MapayielbHble U
CKpeuuBaronuecs npsmMelie. [lapanienbHOCTh NPSAMBIX U MIIOCKOCTEH B MPOCTPAHCTBE: MapaUleNibHbIE MPSIMbIE B
MIPOCTPAHCTBE; MAPaJLIEIBHOCTh TPEX MPSMBIX; MAPAJIENBHOCTD MPSIMON U TUIOCKOCTH. YTJIBI C COHANPAaBIEHHBIMU
CTOPOHAaMH; YroJl MEXAY NPSIMBIMH B MpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH: MapaiienbHble TIOCKOCTH;
CBOICTBa mapajuienbHbIX Tiockoctel. [Ipocreiimme npocTpaHcTBeHHBIE (GUTYpPHI HA ILIOCKOCTH: TETPadiap, KyoO,
NapaJuleenuIe]; TOCTPOEHNUE CEUECHUI.

[TepnieHAUKYISIPHOCTS TPSMON W IIIOCKOCTH: TEPHEHAMKYJSPHBIE MPSAMBIE B MPOCTPAHCTBE, IMPSMBIC
napajuIeIbHBIE U IEPIICHIUKYIISPHBIE K TNTIOCKOCTH, MMPU3HAK NEPIIEHANKYIISIPHOCTH MIPSIMOM U IJIOCKOCTH, TEOpEMa
0 MpsSMOM NEPHEeHIUKYISIPHOM IUIOCKOCTU. YTJbl B HPOCTPAHCTBE: Yroll MEXAY HOPsIMOM U IUIOCKOCTHIO;
JBYT'PaHHBII YroJl, JMHEHHBINA yroyl IBYIPAaHHOTO yria. [lepneHauKynsp U HaKJIOHHBIE: pacCTOSIHUE OT TOYKH J10
TUTOCKOCTH, PACCTOSHHE OT TPSMOW JIO IIOCKOCTH, MPOEKIUS (PUTYpbl Ha IUIOCKOCTh. [lepHeHIUKYISPHOCTD
IJIOCKOCTEN: MPU3HAK MEePIICHIUKYISIPHOCTH ABYX IIOCKOCTeH. Teopema o Tpéx meprneHIuKyIsapax.



MHororpaHHUKH

[lonsiTne MHOTOTpaHHHWKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHHMKA, BBITYKJIbIE U  HEBBITYKJIbIE
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOTpaHHUKA. [Ipu3Ma: N-yroybHas NpU3Ma; TPAaHU U OCHOBAHUS MPHU3MBIL; MPSIMast
W HaKJIOHHAS TPU3MBI, OOKOBasi M TIOJNIHAS TIOBEPXHOCTH mpu3MblL [lapammenenuren, mTpsIMOYTroJbHBINA
napaJulesIeTiIie]] U ero cBoicTsa. [lupamuaa: N-yronpHas mupaMuia, TpaHd M OCHOBaHWE MHPAMUIbBI; OOKOBas U
MOJTHASI TIOBEPXHOCTh NHPAaMUBI; IMpaBHJIbHAS W yCced€HHas NHpaMuAa. ODJIEMEHTHl MPU3MBI W TIHPAMEUIBL.
[IpaBwiibHBIE MHOTOTPaHHUKHU: IOHSATHE NPABUIBHOIO MHOTOTPAHHWKA, TpPaBWIbHAS TPU3Ma M TPaBUJIbHAS
MUpaMuyza; MpaBUIIbHAS TPEYroJbHAs MHApaMHIA W MPABIIBHBINA TeTpadnp; KyO. [IpencraBieHne o mpaBHIBHBIX
MHOTOTPaHHUKAX: OKTadIp, ToAeKadAp U ukocadap. CedeHus MPU3MBI U TUPAMUIBIL.

CummMeTpuss B TPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, MPSAMOMN, IUIOCKOCTH. OJIEMEHTHI
CUMMETPHUH B MUPAMUIaX, TapalIeIeUIeAax, MPaBUIbHBIX MHOTOIPaHHUKAX.

Brruncnenne »1eMeHTOB MHOTOTPaHHHUKOB: p&Opa, muaroHanu, yriel. [lnomane 60KOBO# MOBEPXHOCTH U
TIOJTHOM TMOBEPXHOCTHU MPSAMOM MPHU3MBI, TUIOIIA/Ib OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSMOU TPU3MBI.
[Tnomane ©OOKOBOM TOBEPXHOCTH WM TOBEPXHOCTH NPABUIBHOW MHPaMHJBI, TEOpeMa O IUIOIAAN YCCYEHHOM
nupamuapl. [orsatae 06 00péMe. OOBEM TUPAMUIBI, IIPHU3MEL.

[Tomo6ubIe Tena B mpocTparcTBe. COOTHOMIEHUS MEXKAY TUIOMIAIIMU TTOBEPXHOCTEH, 00hEMaMHU TTOT0OHBIX
TeJI.

11 KJIACC

Tena Bpamenust

Hunmuaapuyeckas MOBEPXHOCTh, 00pas3ylolie MWIMHIPUYECKON IMOBEPXHOCTH, OCh LWJIMHAPHYECKON
noBepxHOCTH. L{unmuHap: ocHOBaHMS M OOKOBas MMOBEPXHOCThH, 0Opa3yrolIas M OCh; IUIOMIAAb OOKOBOW M IOJHOM
HOBEPXHOCTH.

Konnyeckass moBepxHOCTh, 0Opasyrolye KOHHYECKOH MOBEPXHOCTH, OCh W BEpIIMHA KOHUYECKOM
noBepxHocTH. KOHyc: ocHOBaHME M BeplIrMHa, o0pasyromas U OCh; IUIOLIa b OOKOBOH U MONHOW MOBEPXHOCTH.
Y ceu€HHbI KOHYC: 00pa3yrolye 1 BEICOTa; OCHOBAHMS M OOKOBasi TOBEPXHOCTD.

Cdepa u map: ueHTp, paguyc, AMaMeTp; IUIONaabs oBepXHOCTU cepbl. B3anmHoe pacnonoxkenne chepsl
¥ IUIOCKOCTH; KacaTesIbHas INIOCKOCTh K cdepe; miomans chepsl.

W300paskeHne Tel BpameHus Ha IUI0OCKOCTH. Pa3BépTka mmimHIpa 1 KOHyca.

KoMOuHanmy Tenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIH OKOIO cdepsl; cdepa,
BITUCAHHAsI B MHOTOT'PaHHUK, HITH TEJIO BPAICHHUSI.

Ilonstne 06 oObEMe. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME NPSAMOYTOILHOTO
napajienenumnena u cieactsus u3 Heé. O0vEM nmnmHapa, konyca. O0bEM mapa u mwiomaas chepsl.

[Mono6HbIe Tena B mpocTpancTBe. COOTHOIICHHS MEXKY TUIOIAISIMU TIOBEPXHOCTEH, 00bEMaMH TTOTOOHBIX
Tell.

Ceuenust nMaMHApa (apaUIEIbHO U NIEPIICHIMKYJIISIPHO OCH), CEYEHUs KOHYyca (MapajljieIbHOe OCHOBAHHIO
Y TIPOXO/ISIIee Yepe3 BEPIINHY), CEUCHHUS 11apa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockoctu u B mpoctpancTBe. Cl0KeHHE M BBIYUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
gucio. PaznoxkeHne BekTopa 1mo TpéM HEKOMIUTaHApHBIM BekTopaMm. [IpaBmiio mapamienenunena. Pemenune 3anay,
CBSI3aHHBIX C IPUMEHEHHUEM MPaBHJI JeHcTBUI ¢ BekTopaMu. [IpsiMoyrosbHas cucTeMa KOOPJMHAT B TPOCTPAHCTBE.
Koopaunats! Bektopa. I[Ipocreiimue 3agaun B KOOpAXHATAX. YTOJI MEXIy BekTopaMu. CKasipHOE MPOU3BEACHUE
BEKTOPOB. BrrunciieHne yrioB Mexay NpsIMBIMH M TUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIA METO MPH PEIICHUH
reOMETPHUECKHX 3a]1aY.

NJIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3y/IbTaThl OCBOCHHUS ITPOrpaMMbl yueOHOTO npeaMera «MaTeMaTuKa» XapaKTepU3yTCs:

I'pa:knanckoe BocnuTanme:

c(hOpPMUPOBAHHOCTBHIO TPAXITAHCKON MO3UIIMKA OOYYAOIIErocss KaKk aKTUBHOI'O M OTBETCTBEHHOrO 4JIeHA
POCCHIACKOTO 00IIIecTBa, MPEICTABICHUEM O MAaTeMaTHISCKHX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYD,
SIBJICHUM, TIPOILETyp TPaXKTAaHCKOTO oOIecTBa (BBIOOPHI, OIMPOCHI M TIIp.), YMEHHEM B3aMMOJCHCTBOBATH C
COIMATHLHBIMU MHCTUTYTAMHU B COOTBETCTBUH C UX (DYHKIIUSMU M HA3HAUCHUCM.



IlaTpuoTHYeckoe BOCIMTaHME:

c(OpPMHUPOBAHHOCTHIO POCCUICKOM I'pa’kTaHCKON MACHTUYHOCTH, YBKEHHS K MPOLIUIOMY M HACTOSIIEMY
poccuiickoii MaTeMaTHKH, IICHHOCTHBIM OTHOILICHHWEM K JOCTH)KEHUSIM POCCUHCKMX MaTEeMaTHKOB M POCCHUHCKON
MaTeMaTHYeCKOH MIKOJBI, K MCIOJb30BAHUIO 3THUX [OCTI)KEHHH B JPYrUX HayKaX, TEXHOJOTHSX, cdepax
9KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JIyXOBHBIX IIEHHOCTEH POCCHIICKOT0 HApo1a; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
3TUYECKOTO IIOBEIEHMSI, CBS3aHHOTO C MPAKTHUYECKUM INPHUMEHEHHEM [OCTIDKEHHM HAayKd M AEATEIbHOCTHIO
yu€HOr0; 0OCO3HAaHUEM JINYHOT'O BKJIa/la B IOCTPOCHHE YCTOMUMBOIO Oy IyIIero.

JcTeTHYeCKOe BOCIINTAHME:

ACTETUUECKUM OTHOIICEHHEM K MHUPY, BKIIOYAs 3CTETHKY MaTeMaTHUECKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a[a4, peIeHUH, pacCy>KICHUH; BOCIPUMMYHUBOCTBIO K MATEMaTHIECKUM aCIIeKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

Du3nyecKoe BOCIUTAHHNE:

c(OPMHUPOBAaHHOCTBIO yMEHUsI TPHMEHSITh MaTeMaTHUECKHE 3HaHUS B MHTEpecax 3A0pOBOTO H
Oe3omacHOro o0Opasa JKM3HM, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY 340pOBBIO (340pOBOE IUTAHUE,
cOaMaHCHPOBAHHBIN pEXHUM 3aHATAH W OTABIXA, perylspHas (Qu3mueckas aKTUBHOCTB); (U3NIECKOTO
COBCPHICHCTBOBAHUS, IIPH 3aHATUAX CHOpTI/IBHO'O3I[OpOBI/ITCHLHOI>'I JACATCIBbHOCTBIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYAOJIOOMS; HMHTEPECOM K pas3JIM4HbIM cdepam
npoQecCHOHANTLHON IESTETbHOCTH, CBS3aHHBIM C MaTeMaTHKOH W €€ NpPWIOKEHHWSIMH, YMEHHEM COBEpIIaTh
OCO3HaHHBINM BHIOOp OyayIieid MmpoeCcCHU U Peaau30BBIBATH COOCTBEHHBIC KH3HCHHBIC TUIAHBI; TOTOBHOCTHIO U
CIIOCOOHOCTPIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO W €aMOOOpa30BaHWIO Ha TMPOTSHKCHHH BCEH JKW3HU;
TOTOBHOCTBIO K AKTUBHOMY YUAaCTHIO B PCIICHNUU MIPAKTUYCCKUX 3aa4d MaTeMaTHYEeCKOM HaIrpaBJICHHOCTH.

JKOJ0rH4ecKoe BOCIIMTAHME:

c(OPMHUPOBAHHOCTBIO HKOJOTMYECKOH KyJNbTyphl, MOHMMAHHEM BIMSHHUS COLUAIBHO-IKOHOMUYECKHUX
NPOLIECCOB HAa COCTOSIHUE MPUPOAHON M COLMAIBHOM Cpellbl, 0CO3HAHUEM ITI00abHOTO XapaKTepa 3KOJIOTHUECKUX
npoOjeM; opueHTalell Ha TPUMEHEHHEe MaTeMaTUUYECKUX 3HAHUM IUIsl pellleHHs 3a/ad B 00J1aCTH OKpYXKaroIeH
CpeJibl, INIAHUPOBAHUS MTOCTYIKOB U OLIEHKU UX BO3MOYKHBIX TOCJIEICTBUI AJISI OKPYKAOIIEH Cpenbl.

ILleHHOCTH HAYYHOIO TO3HAHMA:

c(OPMHUPOBAHHOCTBI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKU H
OOIIECTBEHHOW MMPAKTHUKHU, TOHUMaHUEM MaTEeMAaTUYECKOW HAYKH Kak cepbl YeJOBEUECKOH JIeITeTbHOCTH, 3TAlloB
e pa3BUTUS W 3HAYMMOCTH [yl Pa3BUTHS LMBWIM3ALMH; OBJAJEHHEM S3BIKOM MAaTeMaTHKd M MaTeMaTHYeCKOU
KyJIBTYpOil Kak CpeACTBOM MO3HAHUS MHpPA; TOTOBHOCTBIO OCYLIECTBISATH MPOEKTHYIO M HCCIEIOBATENBCKYIO
ACATCIIBHOCTh MHAUBUAYAJIBHO U B I'PYIIIC.

METAHNPEIMETHBIE PE3YJIbTATbBI

MeranpeameTHble  pe3yibTaThl  OCBOCHHS  TporpaMMmbl  ydueOHoro mpenmera  «MaremaTukay
XapaKTepU3yIOTCs OBIIa/ICHUEM YHUBEPCAIbHBIMHI HO3HAGAMENbHLIMU OCLICMBUAMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeUCMEUSMU, YHUBEPCATbHBIMU Pe2yIAMUSHBIMU OeUCMEUIMU.

1) Vuusepcanvnvie nosnasamenshuie oelicmaus,, obecneyusaiom Gopmuposanue 6a3068bIX KOSHUMUBHbIX
npoyeccog odyuyarowuxca (0ceoenue Memooos HNOZHAHUSL OKPYHCAIOWe20 Mupa, npuMeHeHue JN0SUYEeCKUX,
UCCNe008AMENLCKUX ONepayul, YMeHull pabomams ¢ ungopmayuetr).

Ba3zoBbie jorm4eckue AeiicTBUA:

o BBISIBIISITH M XapakTepH30BaTh CYIICCTBEHHBIC NMPU3HAKH MATEMaTHYCCKHX OOBEKTOB, MOHSTHH,
OTHOIICHUH MEXIy TOHATHAMU; (POPMYIIMPOBATH OTPE/ICICHUS TIOHATHI; yCTAaHABIMBAThH CYNICCTBEHHBIN MPU3HAK
KJaccu(UKalu1, OCHOBaHMS 17151 000OIIEHUS U CPaBHEHUS, KPUTEPHH POBOAMMOTO aHAJIN3a;

o BOCIIPHHUMATh, (HOpMYJIHpPOBaTh M  TPEoOpa3OBBIBATh  CYXKICHHS:  YTBEPAUTENbHBIE U
OTpHIIaTEeNbHbIE, EMIUHINYHBIE, YaCTHBIE M O0IINE; YCIOBHBIE;

o BBIABIISITH MaTEMAaTU4YECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3HM M NMPOTHBOPEYHs B (aKTax, AaHHBIX,
HaOJIIOIEHUSX U YTBEPKACHUSX; peIaraTh KPUTEPUH IS BBISBICHHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYHIL;

) JleJaTh  BBIBOABI C HMCIOJB30BAHMEM 33aKOHOB JIOTMKH, JEAYKTHBHBIX W MHAYKTHBHBIX
YMO3aKJIFOUEHNUH, YMO3AKIOYEHUH 110 aHAJIOTUH;

o NPOBOJMTH CaMOCTOSTENIFHO JI0Ka3aTelbCTBA MAaTEMaTHYECKHX YTBEPKACHUH (TpsiMble U OT

MIPOTHUBHOTO), BEICTPANBATh apTyYMEHTAINIO, PUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE
CY>KICHHS U BBIBOJBL;



o BBIOMpPATh CHOCOO pemeHus y4eOHOW 3amadd (CpaBHHBATh HECKOJIBKO BApHAHTOB pEIICHUS,
BBIOUpATh HanboJIee TOXO/AIINN ¢ YYETOM CaMOCTOSTEIBHO BBIICIICHHBIX KPUTEPHUER).

Ba3oBble HcciieoBaTeIbCKHE AeiiCTBUA:

o UCIIOJIb30BaTh BOMPOCHl KaK WCCIEAOBATSIIbCKHI WHCTPYMEHT IO3HAHUsS; (OPMYIHUPOBATH
BOIPOCHI, GUKCUPYIOIIUE TPOTUBOPEUHE, MPOOIIEMY, YCTAaHABIMBATH HCKOMOE U JaHHOE, (HOPMHUPOBAThH THITOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUI0, MHEHUE;

o MPOBOJIUTH CAMOCTOSITEIIEHO CIUIAHUPOBAHHBIA 3KCIICPUMEHT, MCCIICIOBAHUE TI0 YCTAaHOBJICHHIO
0cOOCHHOCTEH MaTeMaTHYeCKOr0 OOBEKTa, SIBICHHUS, MPOIECCa, BBISBICHUIO 3aBUCHMOCTEH MEXIy OObEKTaMW,
SIBTICHUSIMH, TIPOIIECCAMH;

o CaMOCTOATCIIBHO q)OpMyj'II/IpOBaTB O606IHGHI/I$I U BBIBOAbI IO pE3yJibTaTaM HpOBe}IéHHOI‘ ()
Ha6HIOIICHI/I$I, HuccjiacaoBanmsd, OICHUBATh JOCTOBECPHOCTD IMMOJTYUYCHHBIX PE3YJIbTATOB, BBIBOJIOB U O606HI€HPII>'I;
o IIPOrHO3UPOBATh BO3MOXKHO€ pPa3sBUTHUE IIPOLECCA, a4 TAKKE BBIABUIATb IIPCAIIOIIOXKCHUA O €ro

Pa3BUTHU B HOBBIX YCIOBHSX.
Pa6orta ¢ undgopmanueii:

. BBIBIATH NepUIUTH MHGOPMAINH, TAaHHBIX, HEOOXOUMBIX ISl OTBETA HA BOIPOC M ISl PEIICHUS
3a7a4m;

o BBIOMpATH HHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHbBIX TUIIOB, aHAJTH3UPOBATh, CUCTEMATH3HUPOBATh U
MHTEPIPETUPOBATH HHPOPMALIUIO PA3THMYHBIX BUAOB U (POPM MpeACTaBICHUS;

. CTPYKTYpUpPOBaTh HH()OPMAIMIO, IMPEACTAaBIATE €€ B pasNuyHbIX (opMax, WILIFOCTPUPOBATH
rpauyecky;

. OLICHUBAThH HaJIEKHOCTh MH(POPMALIUH 110 CAMOCTOSTENHLHO C(HOPMYTHUPOBAHHBIM KPUTEPHSIM.

2) Yuusepcanohole KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusaom CcQoOpMUpoO8aHHOCMb — COYUATbHBIX
HABLIKOG 00YHAIOWUXCAL.

Oo0menmne:

o BOCTIIPUHUMATH W (OPMYITHPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBHSAMH W IEISIMHU OOIICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCHMEHHBIX TEKCTaX, JIABaTh TMOSCHEHUS I10
XOJly pelleHus 3a/1a4i, KOMMEHTHPOBATh IIOJyYE€HHBIN pe3yibTarT;

o B X0JIe 00CYXIIeHHs 3a/1aBaTh BOMPOCHI 10 CYHIECTBY 00CYKJAaEMOM TeMbI, MPOOIEMBI, pelIaeMoi
3a/1a4r, BHICKA3bIBATh WJEW, HAIICJICHHbIE HA TIOWCK PEIICHHS, COIOCTABIATH CBOU CYXKICHHS C CYXICHUSIMHU
JPYTUX YYacTHHKOB JManora, OOHAapyXMBaTh pa3M4We W CXOACTBO TO3UIUH;, B KOPPEKTHOH (opme
(hopMyHpOBaTh Pa3HOTIACHS, CBOH BO3PAXKEHUS,

o MPEJICTABIATE  PE3yJbTaThl PEIISHUS 3aJadyl, OKCIEPUMEHTAa, WCCIEIOBAaHUSA, IIPOCKTa;
CaMOCTOSITETTLHO BEIOMPATh (hOpMaT BBICTYIUICHHS C YIETOM 3a/1a4 MPE3ESHTAIINHA U 0COOEHHOCTEN ayAuTOpHH.

CoTpyaHnvecTBo:

o MMOHUMATh M MCIIOJIF30BaTh MPEUMYIIIECTBA KOMAHTHOW M WHAWBUYaIbHONH pabOTHI MPHU PEeIICHUH
y4eOHBIX 3aj]a4; MPUHUMATH [IeTTh COBMECTHOU JEATENbHOCTH, TIAHUPOBATh OPTaHU3AINI0 COBMECTHOW paboTHI,
pacmpenensTh BUABI PadOT, JOTOBAPUBATHCS, OOCYXKIATh MPOILIECC U Pe3ysibTar paboThl; 0000IIaTh MHEHUS
HECKOJbKHX JIIONICH;

o y4acTBOBATh B IPYNIOBEIX (hopMax paboThI (00CYyXIeHusI, 0OOMEH MHEHUH, «MO3TOBBIC IITYPMED U
WHBIE); BBIMOJHATH CBOIO 4acTh pabOThl M KOOPIAWHUPOBATH CBOM JIEHCTBHUS C JPYTMMH YJI€HaMU KOMAaHIBI;
OIICHMBATh KAYeCTBO CBOETO BKJIAJa B OOLIMH MPOAYKT IO KPHUTEPUSM, CHOPMYIMPOBAHHBIM YYaCTHHKAMHU
B3aMMO/ICHCTBUSI.

3) VHueepcanvhvie pecyiamugHsle Oeticmaus, 00ecneuusarom @GopmMuposane CMvlCIO8bIX YCMAHOBOK U
JHCUSHEHHBIX HABBIKOG TUYHOCHIU.

Camoopranuszanus:

o COCTABJIAATH IJIaH, aJITOPUTM PELICHUS 3aJa4H, BEIOMPATh CIIOCO0 peleHHs ¢ YIETOM UMEIOLIUXCS
PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEUICHUH € Y4ETOM
HOBOW HH(pOPMAITUH.

CaMOKOHTpPOJIB:

° BJIaACTh HaBBIKAMU MO3HaBaTEIbHON pe(i)HeKCI/II/I KakK OCO3HaHUA COBEPHIACMBIX }16171CTBI/II71 u
MBICITUTENFHBIX TPOILIECCOB, MX PE3YyJbTATOB; BIAJAETh CIIOCOOAMH CaMOIIPOBEPKH, CAaMOKOHTPOJS Tpolecca U
pe3yibTaTta peleHus MaTeMaTHIecKol 3a1a4u;

L npeaABUACTb TPYAHOCTHU, KOTOPLIC MOT'YT BOSHUKHYTH IIPpU PCHICHUHN 3aJa4l, BHOCUTb KOPPCKTHUBLI
B ACATCIIBHOCTh HA OCHOBC HOBBIX O6CTO$IT€HBCTB, JaHHBbIX, HaI>’I)ICHHBIX OIlII/I6OK, BBISIBJICHHBIX pr)IHOCTefI;
o OIICHUBATHL COOTBETCTBUE PE3yJibTaTa LEJINU U YCIOBUAM, 0OBSICHATE MIPUYXHBI JOCTUIKCHUA WA

HEAOCTUIKCHUA PE3YJIIbTATOB ACATCIIbHOCTU, HAXOAUTD OH_II/I6Ky, AaBaTb OLCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIbTATBI
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OmnepupoBaTh MOHATUSIMH: TOYKA, IPAMAas, IIIOCKOCTb.

[TpuMeHATH aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPH PEIICHUN T€OMETPHYECKHX 33/1a4.

OrnepupoBaTh MOHATHSAMH: TTAPATLICTBHOCTD U MEPICHANKYIIPHOCTD IPSMBIX U TTIOCKOCTEH.

KnaccugunupoBaTh B3auMHOE pacrioioKeHHE IPSAMBIX U IFIOCKOCTEH B MPOCTPAHCTBE.

OmepupoBaTh TMOHATHSAMH: JBYTPAaHHBIA YToJ, TPaHH IBYTPAHHOTO yIiia, pedpo JABYTpaHHOTO YIJIa;
JTMHEWHBIN yroJ ABYTPaHHOTO YIiIa; TpaayCcHas Mepa JIBYTPaHHOTO yTJa.

OmnepupoBaTh TOHSATUAMHU: MHOTOTPAaHHHK, BBIMYKIBIA W HEBBINYKIBIH MHOTOTPaHHHK, 3JIEMEHTHI
MHOTOTPaHHHUKA, IPaBUIBHBIA MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (ITMPaMU/IA; MIPU3Ma, IPSIMOYTOIBHBIN MapauleNenuIe],
Ky0).

KnaccupunmpoBaTh MHOTOTpaHHHMKH, BBIOMpas OCHOBaHWS ISl  KiaccuuKanuu (BBIOYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH; ITPAaBUIIbHBIE MHOTOT'PAHHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE TIPH3MBI, TTapajijIeIeTUIIe/Ib).

OmepupoBaTh MOHATHSAMH: CEKYIIas INIOCKOCTh, CEYeHHE MHOTOTPAHHHUKOB.

OOBSCHATH TPUHIUTIBI TOCTPOSHHSI CEUEHHM, UCIIONB3YsI METOJL CIIC/IOB.

CTpouTh CeueHHsT MHOTOTPAaHHHKOB METOIOM CIIE/IOB, BBINOJHATH (BBIHOCHBIC) IIOCKHE YEPTEKH U3
PUCYHKOB IPOCTHIX O0BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HaXOXICHHWE T'€OMETPUYECKHX BEJMYUH MO 00pa3liaM WM aIrOpHTMaM, MPUMEHSS
W3BECTHBIC AHATMTUYECKHE METOJbl TPU PEIICHHM CTAaHAApPTHBIX MaTeMaTHYeCKHX 3a/a4 Ha BBIYUCIICHHE
PACCTOSIHUI MEXTy ABYMS TOYKAaMH, OT TOYKH JI0 NMPSIMOH, OT TOYKHU IO TUIOCKOCTH, MEXKIY CKPEIIHBAIOIINMUCS
TPSIMBIMH.

Pemate 3amaun Ha HaXOXACHHWE TEOMETPUYECKUX BEIMYUH MO 0Opa3laM WM alrOpuTMaMm, MpPHMEHS
U3BECTHBIC AHATUTUYECKHE METOMBI IPH PELICHUH CTaHIAPTHBIX MAaTEMaTHYECKHX 33/1a4 Ha BBIYHCIICHHE YIIIOB
MEK/Ty CKPEIIUBAIOIIMMICS TIPSIMBIMH, MEXTy TIPSIMOM U TNIOCKOCTBIO, MEYK/Ty INIOCKOCTSIMH, IBYTPAHHBIX YTIJIOB.

Brruncnate 00bEMBI U TUIOIIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma, MHUPaMua) ¢ MPUMEHEHHEM
(hopMyIT; BEIYUCISATH COOTHOIICHHS MEKAY TIOMIASIMHA TIOBEPXHOCTEN, 00bEMaMH MTOT0OHBIX MHOTOIPAHHUKOB.

OriepupoBaTh MOHATHAME: CHMMETPHS B TPOCTPAHCTBE; LICHTP, OCh U IIOCKOCTh CHMMETPHH; LIEHTP, OCh U
TUTOCKOCTh CHMMETPHHU (UTYPBHI.

UzBnekatp, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATE HH(OPMAIIHMIO O IPOCTPAHCTBEHHBIX T€OMETPHYCCKUX
¢burypax, mpeCTaBICHHYIO Ha YepTeKax U PUCYHKaX.

[MpumeHsaTh TeoMeTpudeckre (aKThl JUIS pEIICHHS CTEPEOMETPUYECKHX 33j1ad, IPEIIoJIararoix
HECKOJIBKO IIAT0B PEIICHHS, €CIIM YCIOBHUS PUMEHEHHS 33/1aHbI B SIBHOH (opMe.

[TpumeHATH TpOCTEHIINE NPOrpaMMHBIE CPEACTBA W SJIEKTPOHHO-KOMMYHUKAIIHOHHBIE CHUCTEMBI HpPHU
pEeLIeHNH CTePEOMETPUIECKHX 3a/1ad.

[IpuBoOIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOJIE U JKU3HH, PACTIO3HABATH MPOSBIICHNE
3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATH TONyYSHHBIC 3HAHUS HA NPAKTHKE: AHAIM3UPOBATH peajibHbIE CHTYAllMd M IPUMEHSThH
U3y4YeHHbIC IIOHATUS B TIPOIIECCE IIOWCKa PEHICHUS MaTreMaTudecku CQOOPMYJIMPOBAHHON TMPOOIIEMEI,
MOJIEITUPOBATh pealibHbIE CHTYaIlUH Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh TOCTPOCHHBIE MOJIENN C MCIIOJIh30BaHUEM
TEOMETPUUYECKUX TIOHATHH M TeopeM, ammapara ainreOpbl; pemars NpaKTHYeCKUe 33/1a4d, CBSI3aHHBIE C
HaX0KJCHUEM I'€OMETPUIECKIX BEITNYHH.
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OnepupoBaTh MOHATUSAMH: IIHHIPUYECKAs TIOBEPXHOCTh, 00pa3yolie UIMHIPUIECKON MOBEPXHOCTH;
UITUHIIP; KOHMYECKAask IOBEPXHOCTh, 00pa3yolie KOHNIECKOM MOBEPXHOCTH, KOHYC; ChepruiecKas IOBEpXHOCTb.

PacmoznaBath Tena Bpamenus (IWIHHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MTOTYYESHUS TEJ BPALLICHHS.

KnaccupunmpoaTs B3anMHOE pacmoyiokeHue cepbl U INIOCKOCTH.

OneprpoBaTh TMOHATUSMH: IIAPOBOIl CETMEHT, OCHOBAHHME CETMEHTA, BBHICOTA CETMEHTa; IapOBOW CIIOH,
OCHOBAHHE IAPOBOTO CJI0s1, BEICOTA IAPOBOTO CIIOST; IIAPOBOM CEKTOP.

Boruucnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeN BpaIleHHUs, TE€OMETPUUECKUX TNl C NMPUMEHEHHEM
hopmyL.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHHK, BIHCAHHBIA B chepy M ONMUCAHHBIA OKOJO chepsl; cdepa,
BITMCaHHAsl B MHOTOTPAHHUK WJIM TEJIO BPAIICHUSL.



BBIYHCIATE COOTHOLICHHUS MEXKAY IUIOMIAASIMH TOBEPXHOCTEH U 00bEMaMHK MOJOOHBIX TEJI.

N300paxarh n3ydaeMbie (GUIYPHI OT PYKU U ¢ IPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMECHTOB.

BrInonHATh (BRIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX 00BbEMHBIX (PUTYpP: BHIl CBEpXY, COOKY,
CHU3Y; CTPOUTH CCUCHUS TEJ BPAIICHUS.

W3Bnekarh, HHTEPIPETHPOBATH M IPe0OPa30BbIBaTh HHOOPMALIMIO O MPOCTPAHCTBEHHBIX FEOMETPHUYCCKUX
(burypax, IpeNCTaBICHHYIO HA YePTEKAX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTRE.

BEIMONHATE IEHCTBUSL CIIOXKEHUSI BEKTOPOB, BBIYMTAHWS BEKTOPOB U YMHOXCHHS BEKTOpa HA 4YHCIIO,
00BACHATH, KAKUMHU CBOMCTBaAMU OHM 00J1a1a1o0T.

[IpuMeHATh IPaBUIIO MTApAJUICIICIIUIICAA.

OnepupoBaTh MOHATHSIMH: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPa, PABEHCTBO
BEKTOPOB, KOOPJMHATHI BEKTOPA, YTOJl MEXJy BEKTOPAMH, CKAJSIPHOE TMPOU3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIC U
KOMIUTaHAPHBIE BEKTOPBIL.

Haxomute cyMMy BEKTOpOB M TPOM3BEACHHE BEKTOpAa HA YHUCIIO, YIOJl MEXAYy BEKTOpPaMH, CKaIIPHOE
NPOU3BENICHNE, PACKJIABIBATE BEKTOP MO JBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBaTh IIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT.

[IpuMmeHaTh TeoMeTpudeckhe (akThl I PEHICHHs CTEPEOMETPUYCCKUX 3ajad, IMPeroJiararimx
HECKOJIBKO IIIAr0B PEIICHHS, €CIH yCIOBHUS MPHUMEHEHHS 3a/1aHbl B IBHOU (opMe.

Perrate npocTeiiniue reoMETpUUECKUE 33]]a9d HA TPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/IA.

Pemarp 3amaum Ha JI0Ka3aTEIbCTBO MATEMATHMYCCKHMX OTHOIICHUM W HAXOXJICHHE TI'e€OMETPUYCCKUX
BCIIMYHUH II0 o6pa3uaM NN aHFOpI/ITMaM, HpI/IMCHﬂﬂ HU3BCCTHBIEC MCETOAbI HpI/I pe[HeHI/II/I CTaHI[apTHBIX
MaTeMaTHYECKHX 3a1ad.

IIpuMeHAT HpocTeHIne IPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
PEIICHUN CTePEOMETPUYCCKUX 3aj1ad.

[TpuBOIUTH MPUMEPHI MATEMATUYCCKUX 3aKOHOMEPHOCTEH B IPUPOJIC U JKU3HH, PACTIO3HABATH MPOSBICHUC
3aKOHOB T€OMETPUH B UCKYCCTBE.

IIpuMeHATh TONydEHHBbIE 3HAHUS Ha IIPAKTUKE: AHAIM3UPOBATH DPEAIBHBIE CUTyallUM U IPUMEHATH
U3y4eHHbIC IIOHATHS B TIpOLIECCe IIOWCKA pEHICHUS MaTeMaTH4ecKd CQHOPMYJIMPOBAHHON MPOOIEMEI,
MOJICITUPOBATH PealibHBIC CUTYaIlUH Ha S3bIKE TEOMETPUH, UCCIIE0BATH MOCTPOCHHBIE MOJICNTH C MCIOJIh30BAaHHEM
FCOMETPHUYCSCKUX TMOHATUH M TeopeM, armapara ajireOpbl; peliarh MPaKTHYSCKUE 3a7ayd, CBS3aHHBIC C
HaAX0XKICHUEM FeOMeTpI/I‘IeCKI/IX BCJIMYHH.
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HaumenoBanue paznenoB u
TEM IPOTPaMMBbI

KonmuectBo yacos

Bcero

KonTponbHbie
pabOThI

[IpakTHueckue
pabOThI

OIIeKTpOHHBIC
(tudposrie)
oOpa3oBaTteibHbBIC

pecypeh

Bunasl nesreapHoCcTH
oOyJaronmxcs ¢
yueToM paboueit
[IPOrPaMMBI
BOCIHHUTAHUS

BBenenue B crepeomMeTpuio

10

https://resh.edu.ru

OTIPOCHI TTOMOTAIOT C
MIPEJICTABICHNEM O
MaTEeMaTHYECKUX
OCHOBax
(hYyHKITMOHUPOBAHWS
pa3TUYHBIX
CTPYKTYD, SIBJICHUH,
npoueayp
IPaXIaHCKOTO
oO1iecTBa, yMEHUEM
B3aMMO/ICICTBOBATH C
COIMAJTHLHBIMU
WHCTUTYTaMHU B
COOTBETCTBHH C MX
hyHKIMAME 1
Ha3HAYCHUEM

[IpsiMbIe U MIIOCKOCTH B
MIPOCTPAHCTBE.
[TapamienbHOCTH NPSAMBIX U
IJIOCKOCTEN

12

https://resh.edu.ru

Uepes perieHue
3a]1a4 MIPUBOIUT K
ACTETHYCCKUM
OTHOIIIEHUEM K MHPY,
BKITFOYAs 3CTETUKY
MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ1a4,
peLeHuii,
paccy K JIeHU;
BOCTIPUUMYHBOCTHIO
K MaTeMaTHYECKUM
aCIeKTaM Pa3TnIHBIX
BUJIOB UCKYCCTBa

[TepnenaAuKyIIApPHOCTD
MPSIMBIX U TUIOCKOCTEN

12

https://resh.edu.ru

Uepes rpynmnosbie
3aHATHSA IIOMOTAET C
c(hOpMHUPOBAHHOCTHIO
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKd U
00IIeCTBEHHOIT
MPaKTUKH,
IMOHMMaHHEM
MaTeMaTHIeCKON
HAYKH KaK cepsl
YEeII0BEUYCCKOM
JIeSITeJIbHOCTH,
9TaroB €€ pa3BUTUS U
3HAYUMOCTH JIJIsI
pPa3BUTH
[IUBUIN3AIIUN;
OBJIaJICHUEM SI3BIKOM




n/m

il

7

il

HaumenoBanue paznenoB u
TEM MPOTrPaMMbI

KonnuecTBo yacoB

Bcero

KonTponbHbie
paboTHI

[IpakTHyeckue
paboTHI

DIIeKTpOHHBIC
(undpoBsie)
o0OpazoBaTeIbHBIC

pecypch

Bunasl nesreiapbHOCTH
00yJaronmxcs ¢
yaeToM pabodeit
[IPOTPaMMBI
BOCTIMTaHUS

MaTEeMaTUKH U
MaTeMaTUYECKOU
KYJbTYPOM Kak
CPEJICTBOM TTO3HAHUS
MUpa

Vsl MEXAY NPAMBIMU U
IIJIOCKOCTAMH

10

https://resh.edu.ru

Oonpocbl NOMOratoT C
npeacrasaeHnem o
MaTeMaTHUYEeCKMX
OCHOBaXx
bYHKUMOHMPOBAHMA
Pa3NINYHbIX CTPYKTYP,
ABNEHUI, NpoLeayp
rpaxgaHcKkoro
obuLecTBa, ymeHnem
B3aMMOLEeNCTBOBaTb
C coLManbHbIMK
WHCTUTYTaMMU B
COOTBETCTBUM C UX
YHKUMAMM U
Ha3HayeHMeM

MHororpaHHuKu

11

https://resh.edu.ru

Uepes perieHue
3aJ1a4 MPUBOIUT K
ACTETUYECKIM
OTHOIIIEHUEM K MHPY,
BKJIIOYAs 3CTETUKY
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4,
peleHuii,
pacCyKJICHUM;
BOCTIPUUMYHBOCTHIO
K MaTeMaTHYeCKUM
aCTeKTaM pa3IUIHbIX
BUJIOB UCKYCCTBa

OOBEMBI MHOTOTPAaHHUKOB

https://resh.edu.ru

Uepes rpynmnoBbie
3aHSTHS IOMOTAET C
c(hopMUPOBAHHOCTHIO
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH U
00IIeCTBEHHOIT
MPAKTHKH,
[MOHUMaHUEM
MaTeMaTHYECKOM
HAYKH Kak cQepsl
4EJI0BEYECKOU
JIESTEIILHOCTH,
9TaroB e€ pa3BUTUS U
3HAYUMOCTH /ISt




n/m

HaumenoBanue paznenoB u
TEM MPOTrPaMMbI

KonnuecTBo yacoB

Bcero KonTponbHbie

paboTHI

[IpakTHyeckue
paboTHI

DIIeKTpOHHBIC

(undpoBsie)
o0OpazoBaTeIbHBIC

Bunasl nesreiapbHOCTH
00yJaronmxcs ¢
yaeToM pabodeit

pecypch

[IPOTPaMMBI
BOCITUTAHUS

pa3BUTHS
UMBUIIU3ALINY;
OBJIAJICHUEM S3BIKOM
MaTeMaTHKH U
MaTeMaTUYECKOU
KYJbTYPOM Kak
CPEJICTBOM TTO3HAHUS
MUpa

PAaCCTOAHUSA U YTJIBI

7 |lloBTOpenue: ceueHus,

https://resh.edu.ru

|Z[06aBHTL CTPOKY

OBLLEE
YACOB 10 [IPOTPAMME

KOJIMYECTBO

11 KJIACC

Ne

n/n

HanmenoBanue
pa3aesnoB U TEM
MpOrpamMMbl

KonunuectBo yacos

Bcero

KontponbHbie
paboThI

[IpakTuueckue
paboThI

ONeKTpOHHbIE
(undpoBsie)
oOpa3oBaTteIbHbBIE

pecypcsl

Buapl 1esTenbHOCTH
00y4aroIuxcs C y4eTOM
pabodei mporpamMmbl
BOCITUTAHUS

1 |[Tena Bpamenus

12

https://resh.edu.ru

OIPOCHI MTOMOTAIOT C
MPEJCTABICHUEM O
MaTeMaTHYEeCKUX OCHOBAX
(hyHKITMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD,
SIBJICHUI, ITPOLIELYP
rpa)<IaHCKOTO O0IIeCTBa,
YMEHUEM
B3aMMOICHCTBOBATH C
COLMAJIbHBIMUA UHCTUTYTAMU
B COOTBETCTBHH C X
(DYHKIUSIMHU 1 HA3HAYCHUEM

2 OO0BEMEI TEN

https://resh.edu.ru

Uepes peleHune 3a1au
MIPUBOANT K ICTETUYECKUM
OTHOIIIEHUEM K MHPY,
BKJIIOYAsl 3CTETUKY
MaTeMaTHYECKUX
3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, peLIeHUH,
paccy>KJICHUM;
BOCTIPUUMYHBOCTBIO K
MaTeMaTUYeCKUM acIlleKTaM
pa3IMYHbBIX BUJIOB UCKYCCTBA

3 |[BekTopsl 1
KOOpPIHMHATHI B
HPOCTPAHCTBE

10

https://resh.edu.ru

Uepes rpynnoBbie 3aHITUS
[IOMOTaET C
c(hopMUPOBAHHOCTHIO
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U

0OIIIeCTBEHHO MPaKTHKH,




n/m

HaumenoBanue
pa3lenoB U TeM
MIPOTPaMMBI

KonmuectBo yacoB

Bcero

KonTtponbsHbie
paboTHI

[IpakTryeckue
paboTHI

DIIeKTPOHHBIC
(undpoBsie)
o0pazoBaTeIbHBIC

pecypchl

Bubl nestensHOCTH
00y4aromuxcs ¢ y4eTOM
pabodeii IporpaMMbl
BOCHHUTAHUS

MTOHUMaHUEM
MaTeMaTU4YECKON HaAyKH Kak
cepbl YenoBeYecKon
JeSITeIbHOCTH, ATAoB €€
Pa3BUTHS U 3HAUUMOCTH JJIs
pa3BUTHS ITUBUIN3AIINN;
OBJIAJICHUEM SI3bIKOM
MaTE€MaTUKH U
MaTeMaTUYECKOU KYyJIbTYpPOil
KaK CpEJICTBOM MO3HAHUS
Mupa

4 |[loBTropenue,
0000111EHHE,
CUCTEMAaTH3aLIUs
3HAHUHN

https://resh.edu.ru

OIIPOCHI TIOMOTAIOT C
IPE/ICTaBICHHEM O
MaTeMaTHYECKUX OCHOBAaX
(yHKIIMOHUPOBAHMUS
Pa3IMYHBIX CTPYKTYP,
SIBJICHHH, TTPOLICTYP
rpakJaHCKOTO 00I1IecTBa,
yMEHHEM
B3aMMOJICHCTBOBATE C
COIMAIbHBIMH HHCTHTYTaMHU
B COOTBETCTBUH C UX
(GYHKIHMAME U Ha3HAYCHUEM

|)106aBI/ITL CTPOKY

OBILIEE

KOJIMYECTBO
YACOB IIO
[TPOTPAMME

34

YYEBHO-METOJIUYECKOE OBECIEYEHHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJBbHBIE YYEBHBIE MATEPHAJIBI JJISI YUEHUKA

* MatemaTuka: anredpa 1 Hadajla MaTeMaTHYeCKOro aHaiausa, reomerpus, 11 knacc/ Bepuep A.JL., Kapn

A.I1., Axiimonepnoe obmiectBo «M3narensetBo «lIpocBerienne»

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA




HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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