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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHoro kypca «['eomerpusi» 6azoBoro ypoBHs ajst o0yyarommxes 10 —11
KJIaccoB pa3paboraHa Ha ocHoBe DenepanibHOTO TOCyIapCTBEHHOIO 00pa30BaTEIBLHOIO CTaHIapTa
cpenHero ooimero oOpa3oBaHus, C y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHUM, MPEABIBISIEMBIX K
MaTeMaTHYECKOMY OOpa30BaHMIO, M TPAIMIMNA POCCUICKOTO 0Opa3oBaHMs. Peamuzarusi mporpamMmmbl
obOecreunBaeT OBIIAJCHUE KIIOYEBBIMA KOMIICTCHIIUSIMHU, COCTABIISIFOIIIMMHA OCHOBY JJIS CAMOPA3BUTHUS
U HEMPEPHIBHOTO O0pa30BaHMS, IEIIOCTHOCTh OOIICKYJIBTYPHOTO, JIMYHOCTHOTO M ITO3HABATEIHHOTO
Pa3BUTHUS THYHOCTHA OOYIAIOIIIUXCSL.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh y4eOHOTO Kypca T€OMETPHH Ha YPOBHE CPETHET0 001Iero oopa3oBaHus 00yCIIOBIIeHa
NPAaKTUYECKON 3HAYMMOCTHIO METANPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OOYYCHHUSI T€OMETPHH B
HANpaBICHUU  JIMYHOCTHOTO  pa3BUTHA  oOydwarmomuxcs, (opMupoBaHus  (YHKIHOHAIBHON
MaTeMaTHYECKOW TPAaMOTHOCTH, M3YYCHHUsSI IPYTUX YYeOHBIX JAUCHUIUIMH. Pa3BuTHE y 00yYaromIuxcs
IPABWIbHBIX TMPEJCTABICHUNH O CYIIHOCTH U TNPOUCXOXKJIEHUM TEOMETPUUECKUX aOCTpaKIMid,
COOTHOIIICHUH PEaJIbHOTO M UCATIBHOIO, XapaKTepe OTPaKCHUs MAaTeMaTHUECKOW HAYKOH SIBICHHHA U
IPOIIECCOB PEaJbHOr0 MHpa, MECTEe TI'E€OMETPUM B CHCTEME HayK M POJIM MaTeMaTH4eCKOTro
MOJICIIMPOBAHMSI B HAayYHOM IIO3HAHWU M B MPAKTHKE CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHPOBO33PCHUA YyUallUXCdA, a TaKKEC KauCCTB MbIIIJICHUS, H€O6XOI[I/IMI>IX Ji1 aganranuu B
COBPEMEHHOM OO0IIIECTBE.

['eomeTpus sBIIIETCSI OJTHAM U3 0A30BBIX MIPEIMETOB HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus,
TaK KaK o00ecrneuMBaeT BO3MOXKHOCTh HW3YyYEHHUS KaKk JMCUUIUIMH  E€CTECTBCHHO-HAYYHOM
HaIIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblnuieHue, GopMupyeMoe MPU HU3YYECHUH OOYYAIOIIMMUCS TMOHATUHHBIX OCHOB
TCOMETPHH U ITOCTPOCHUHN HCTTOUKH JIOTHICCKUX YTBep)KZleHI/Iﬁ B X0€ pCHICHUSA TCOMCTPUICCKHUX 3a/1a4,
yYMEHHE BBIJBUTATh M ONPOBEPraTh TMIMOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPHU PELISHUH 3a7ad
€CTECTBEHHO-HAYyYHOI0 LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHue OpHeHTUPOBAThCS B MPOCTPAHCTBE UIPAeT CYMIECTBEHHYIO pPOJIb BO BCEX O0JIACTAX
NesITeTbHOCTH YesioBeka. OpueHTaIs 4eI0BeKa BO BpEMEHH M IIPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE
€ro COLMATBHOrO OBITHS, opMa OTpaKEHUs OKPYIKAIOLIEr0 MHUpA, YCIOBUE YCIEUTHOTO MO3HAHUS U
aKTHUBHOTO TMpeoOpa3oBaHus ACHCTBUTEIbHOCTH. OmEpHpoOBaHHE MPOCTPAHCTBEHHBIMHU 00pazamu
00BeANHSIET pa3Hble BUIBI yUEOHOW U TPYAO0BO IESATENBHOCTH, SIBIISETCS OJHUM U3 MPOdECCHOHATBHO
BaXHBIX KAauecTB, [I0O3TOMY aKTyaJibHa 33jJa4ya (pOpMHpPOBaHUS y 0OyYaroIIMXCsl MPOCTPAHCTBEHHOIO
MBIIUICHHS KaK Pa3HOBUIHOCTH OOPa3HOTO MBIIIIEHUS! — CYIIECTBEHHOTO KOMIIOHEHTA B MOJIFOTOBKE
K HpaKTquCKOﬁ ACATCIIBHOCTU IO MHOTHUM HAIIpaBJICHUAM.

Ilenb ocBOeHMs MporpaMMmbl yuyeOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE OOyuyeHUS —
00111€00pa3oBaTebHOE U O0IIEKYJIBTYPHOE pa3BUTHE O0YUAIOIINXCS Yepe3 00ecTieueHrne BOZMOKHOCTH
NPUOOPETEHUS] ¥  HCIOJB30BAHMS CHUCTEMAaTHUYECKUX TEOMETPUUYECKUX 3HAHWA W JACHCTBHUIA,
CHeU(UYHBIX  T€OMETPUM, BO3MOXKHOCTH  YCIEIIHOTO  MPOJOJDKEHHs  0Opa3oBaHUsA IO
CHEIHUAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHHEM F€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE IpenHa3HA4eHa /ISl OOYYaroIIUXCs CpeaHer
IIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTENLHBIX 3aTPYTHEHUI HA YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHusl.
Taxum oOpazoM, oOyuaromuecs Ha 6a30BOM YPOBHE JI0JHKHBI OCBOUTH OOIIME MAaTEMAaTUUECKUE YMECHHUS,
CBSI3aHHBIE CO CHEIU(PUKOI reOMETPUN M HEOOXOIMMBIE TSI )KU3HU B COBpeMEHHOM ob1ecTBe. Kpome



3TOr0, OHU UMEIOT BO3MOXHOCTh U3YUHUTh F€OMETPHIO OoJiee I1yOoKo, €cliu B AalbHEHIIeM BOSHUKHET
HEOO0XOIMMOCTh B T€OMETPUYECKHUX 3HAHUAX B MPO(HECCHOHATBHON AEITEIbHOCTH.

JlocTuxeHue eI OCBOSHHS POrpaMMbl 00ECIICUNBAETCS PEILICHUEM COOTBETCTBYIOIIMX 3a/1a4.
[TpuoputeTHBIMH 3a7auaMu OcBoeHUsi Kypca «['eomerpum» Ha 6a3zoBom ypoBHe B 10—11 kiaccax
SBIISIOTCS:

e (QopmupoBaHUE MPEICTABICHUS O FTEOMETPUH KaK YaCTH MUPOBOM KYJIbTYphl U OCO3HAHHE €€

B3aMMOCBSI3H C OKPYKAIOLIMM MUPOM;

e (opMupOBaHHE MPEACTABICHUS O MHOTOIPAaHHHKAX M TeJaX BPAIIEHUS KaK O BAKHEHIINX
MaTeMaTUYECKUX MOJEJNAX, TIO3BOJSIOUIMX ONMCHIBAaTH M HU3y4yaTb pa3Hble SBIICHUS
OKpY’aroIlero Mupa;

e (dopMupoBaHHE yMEHHs paclo3HaBaTb Ha 4YepTekKaxX, MOJEIAX M B pPEATbHOM MHpE
MHOTOTPaHHUKH U Tejla BpallCHHUS,;

e OBJIJICHHE METOJIAMU PEILIEHUS 33a]]a4 Ha MOCTPOCHUS Ha U300paKEHUSIX MPOCTPAHCTBEHHBIX
buryp;

e (QopmupoBaHUE yMEHHS ONEPUPOBATH OCHOBHBIMH MOHATHUSMU O MHOTOTPaHHHKAX M Tellax
BpallleHUsI U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHWE QITOPUTMaMHU pEIICHHS OCHOBHBIX THUIOB 3a/1a4; (OpPMHpPOBAHWUE YMEHUS
MPOBOAMTH HECIIOXKHBIE JOKA3aTeNIbHBIE PACCYKIICHUS B XOJI€ PEIICHUS CTEPEOMETPHUECKHUX
3a/1a4 U 3a/1a4 ¢ IPAKTUUYECKUM COJIEPKAHUEM;

® pPa3BUTHUE UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaronInXcsi, TO3HABATEILHOM
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KpUTUYHOCTH MBIIIUICHHUS;

e (QopmupoBanue (QPyHKIMOHAIBHONH TI'PaMOTHOCTH, PEJIEBAHTHON TI'E€OMETPHH: YMEHHE
pacro3HaBaTh IPOSIBICHUS T€OMETPUUYECKUX IOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
peallbHBIX )KU3HEHHBIX CUTYAIUSIX U TIPU U3YUYEHUH APYTUX YUSOHBIX TPEIMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, (POpMyIMpOoBaTh MX Ha S3bIKE TEOMETPHH U CO3/1aBATh
TEOMETPUUECKHUE MOJIENH, MPUMEHATh OCBOSHHBIH M€OMETPUYECKHI anmmapar AJsl pelIeHUs
MPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBaTh U OLIEHUBATh IOJy4YEHHBIE
pE3yJIbTATHI.

OTnuuuTeNbHON OCOOEHHOCTHIO NPOrpaMMBbl SBIISETCS BKIIOUEHUE B KypC CTEPEOMETPUU B
HayajJe €ro M3y4eHHs 3a/jad, pellaeMblX HAa YPOBHE HMHTYMTHBHOIO IO3HAHUS, W OINPENEIEHHBIM
o0pa3oM opraHuzoBaHHasi paboTa HaJ HHUMH, UYTO CIOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOT'O MBIIUIEHUS, CTUMYJIUPYET NPOTEKAaHNE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JabHENIIEMY U3YYECHHIO IIPEIMETA.

[Ipeamourenne oTHA€Tcs  HArMAAHO-KOHCTPYKTUBHOMY  MeToay  OOydyeHHs, TO  €cCTb
TEOPETUYECKHE 3HaHWs MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOM
JEATENBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUM y ydyallMXcs B Kypce CTEPEOMETPUHU
IPOBOAMTCA 3a CU€T pelIeHUs 3aJad Ha CO3JaHUE IPOCTPAHCTBEHHBIX OOpa3oB M 3ajad Ha
ONEpUPOBAHUE TPOCTPAHCTBEHHbIMU oOpa3amu. Co3manue oOpa3a MPOBOAUTCS € ONOPOM Ha
HarJsJHOCTh, @ ONEpUpOBaHHE 00pa3oM — B YCIIOBUSX OTBJEYEHHS OT HArJISJHOCTH, MBICIEHHOIO
WU3MEHEHUS €r0 UCXOJHOTO COAEpKaHUS.

OcHOBHBIE coaepKkaTenbHble JIUHUU Kypca «I'eomerpumn» B 10—11 kmaccax: « MHOrOrpaHHUKI,
«IIpssMble M IUIOCKOCTHM B MpoCTpaHcTBe», «Tena BpamieHus», «BeKTopbl M KOOpAMHATHl B
npocTpancTBe». PopMUpPOBaHUE JIOTHYECKUX YMEHUH pacipeiesieTcsl He TOJIbKO M0 COepKaTeIbHbIM
JMHHUSAM, HO U 10 TrojiaM 00yueHHs Ha YPOBHE CPEIHEro 001ero oopa3oBaHus.

CopepxaHnue 00pa3oBaHHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OCBOEHHUsl paboueit
IpOTpaMMbl, paclpeieNéHHbIM 10 TojaM OOy4YeHMs, CTPYKTYPHpPOBAHO TaKHUM O0pa3oM, YTOOBI
OBJIAJICHUE TEOMETPUYECKMMH TMOHSATHSAMH W HaBbIKAMH OCYIIECTBIISJIOCH IIOCJIEOBATEIbHO U
MOCTYTATENIbHO, C COOJIOACHNEM MPHUHIIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B



00LIYI0 CUCTEMY F€OMETPHUUECKUX MPEICTaBICHUI 00yUarouxcs, paciupsis u yriryomnss e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yudenune reomerpun orBoaute 2 yaca B Heaeno B 10 kinacce u 1 yac B Henento B 11 kitacce,
BCETO 3a JiBa roja o0ydenus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUSI CTepeoOMEeTpUH. Touka, mpsMasi, MIOCKOCTh, MPOCTpaHCTBO. IlonsTHEe 00
AKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEIICTBUS U3 HUX.

B3aumHOe pacnosoeHue MNpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECS, IapajlIelIbHbIE U
CKpeIMBaroIuecs npsaMsele. IlapamienpbHOCTh NPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE: NapaslieIbHbIC
IpsIMBbIE B IIPOCTPAHCTBE; NAPAJUIEIbHOCTD TPEX MPSIMBIX; APAJIIEIBHOCTD IPSIMON U INIOCKOCTH. Y TJIbl
C COHAIPAaBJIICHHBIMM CTOPOHAaMH; YroJl MEXIy INpsAMbBIMH B InpocTpaHcTBe. IlapamiensHoCTh
IUIOCKOCTEM: IapaJulebHble IUIOCKOCTH; CBOMCTBA IIapajuIeNbHBIX IUIOCKOcTeW. IIpocreimme
IPOCTPAHCTBEHHBIE (PUTYpBI Ha IIJIOCKOCTU: TETPpadp, KyO, napajuieienumne; HoCTpPOeHUE CeUeHHH.

[lepieHAUKYISIPHOCTh MPSIMOW W IUIOCKOCTH: TNEPHEHAUKYJISPHBIE NPSAMBbIE B MPOCTPAHCTBE,
IpsIMBbIE TIApajuIeIbHbIE U IEPIEHIUKYJIIPHBIC K IUIOCKOCTH, IPU3HAK NIEPIEHANKYIISIPHOCTH NIPSMON U
IUIOCKOCTH, TEOpEMa O MPSAMOM NMEepHeHAUKYJISIPHON IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXIy
IPSIMOM M IUIOCKOCTBIO; JBYTPaHHBIA YIoJl, JIMHEHHBIA YroJjl AByrpaHHoOro yria. [lepnenaukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM A0 IJIOCKOCTH, IPOEKIUs
¢burypsl Ha IIOCKOCTb. [lepneHIUKYyISIpPHOCTh IMJIOCKOCTEH: NMPHU3HAK NEPHEHAUKYISIPHOCTH JABYX
mrockocreil. Teopema 0 TpEX NepneHIUKYIIsIpax.

MHOTrOrpaHHUKH

[TonsiTue MHOrOrpaHHMKa, OCHOBHBIE 2JIEMEHTbl MHOTOIPAHHHUKA, BBIIYKJIbIE U HEBBIMYKIIbIE
MHOIOTpaHHMKH; pa3BEPTKa MHoOrorpaHHuka. [Ipuszma: N-yronbHas Npu3Ma; I'paHd U OCHOBaHUs
IPU3MBL; IpsIMasi 1 HaKJIOHHAs MPU3MbI; OOKOBas U MOJIHAS MOBEPXHOCTH Mpu3Mebl. [lapamienenunern,
IPSIMOYTOJIBHBIN Iapajulesienunes U ero cpoiicrBa. Ilupammpa: N-yroipHas nupamuia, I'paHd H
OCHOBaHUE MUpaMHJbl; OOKOBas W IOJIHAS IOBEPXHOCTh IMHUPAMHbl; NpaBWIbHAs U ycCeuEHHas
UpaMKIa. DJIEMEHTBl IpU3Mbl U nupaMubl. [IpaBuibHBIE MHOTOTpaHHUMKU: MOHATHE MPaBUJIBHOTO
MHOTOTpaHHMKA; paBUjIbHAs MPU3Ma U MpaBUJIbHAs MUPAMU/IA; IPAaBUJIbHAS TPEYroJibHas MUpaMua u
NpaBUIBbHBIN TeTpad/p; KyO. IIpeacraBienue o NpaBUIIbHBIX MHOTOTPAHHUKAX: OKTA’/Ip, T0AEKadAp U
ukocadip. CeueHus: NpU3Mbl U TUPAMU/IBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, NIPSMOM, INIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B MUPAMUJIAX, apajuieenuneax, paBUIbHbBIX MHOTOIPaHHUKAX.

Bbruuciienne »51eMEHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yriasl. [linomans OGokoBoi
MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIAJb OCHOBaHHi, TeopeMa O OOKOBOM
MOBEPXHOCTU MpsiMOM Tpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTM M TOBEPXHOCTH MPABUIBHOMN
NUpaMUJIbl, TE€OpeMa O Iulomaau yceuéHHol mupamuzabl. [lonstue 06 o6béme. OOBEM NUpPaMUIBL,
IIPU3MBL.

[Tono6uble Tena B mpocTpancTBe. COOTHOUICHHS MEXTy IUIOIIAIIMU TIOBEPXHOCTEH, 00bEMaMu
NOJOOHBIX Tell.

11 KJIACC

Tesa BpalieHus

[Munuaapuueckas MOBEPXHOCTh, O0pa3yollue  MWIMHIAPUYECKOM  MOBEPXHOCTH, OCh
WIMHIPUYECKON moBepXHOCTH. L{UauHAp: ocHOBaHMS 1 OOKOBasi MOBEPXHOCTh, 00pa3ylomias U OCh;
TJI01a1h OOKOBOW M MOJTHON MTOBEPXHOCTH.



Konnueckasi moBepXHOCTh, 00pa3yrolie KOHUYECKOH MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOM
noBepxHocTH. KoHyC: ocHOBaHHME W BeplIMHA, 00pa3yrolias U OCh; IUIOMIATh OOKOBOW W TMOJTHON
MIOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIue U BHICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa m map: ueHTp, paamyc, AMAMETp; IUIOHIaAb MOBEpXHOCTH cdepsl. Biammuoe
pacrionioskeHue cepbl U TUIOCKOCTH; KacaTellbHas IIOCKOCTh K cepe; Tuiomanb chepbl.

N3o00pakenue e BpalieHus Ha II0ckocT. Pa3BépTka HUIMHIpa U KOHYyCA.

KomOuHarmu Ten BpaiieHUs 1 MHOTOTPAaHHUKOB. MHOTOrpaHHHK, OIMCAHHBIH OKOJIO CQepsl;
cdepa, BMcaHHast B MHOTOTPAaHHUK, WM TEJIO BPAILICHHSL.

[Tonsitue 06 00BEMe. OCHOBHBIC CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME TPAMOYTOJIBHOTO
napajienenunena u cieacTeus u3 He€. O0pEM nnnmuHpa, kKonyca. O0BEM mapa u miomaab chepsl.

[TomoGHbIe Tena B npocTpancTBe. COOTHOIICHUS MEXY IJIONIAIIMHU TIOBEPXHOCTEH, 00bEMaMu
MOTIOOHBIX TEJ.

Cevenust nmumHApa (MapauieIbHO U MEPIICHIUKYIISIPHO OCH), CEUYEHHsS KOHyca (IapajuielibHOe
OCHOBAHHIO U TMIPOXO/IAIIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BeKkTOpbI M KOOPAHHATHI B POCTPAHCTBE

Bekrop Ha mutockocTr ¥ B mpocTpaHcTBe. CIOXEHHWE M BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4Hcio. Pas3nokeHue BekTopa 1O TPEM HEKOMIUIAHAPHBIM BekTopam. [lpaBuiio
napayenenunena. Pemenne 3amad, CBA3aHHBIX C MPUMEHEHHEM NpPaBUJ JCHCTBUH C BEKTOPaMHU.
[IpssMoyronbHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel Bekropa. [Ipocteiinve 3aqauu B
KOOpAWHATaX. YTOJI Mexay Bekropamu. CKajlspHOE NpPOHM3BEICHUE BEKTOPOB. BhIUUCIIEHHE YTIIOB
MEXY MPSAMBIMH U TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIA METOJ TIPU PEIICHHUH T€OMETPUYCCKUX
3a1ad.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JInaHOCTHBIE pe3yJbTaThl OCBOCHUS MporpamMmbl ydeOHoro mpeamera «MaTemaruka»
XapaKTEepU3yOTCs:

I'paknanckoe BocniuTanue:

c(OPMHPOBAHHOCTHIO IPAKIAHCKON MO3UIUK 00YYArOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJIleHa POCCHMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHYECKHX OCHOBaX (YHKIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPakTaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U TIp.),
YMEHHEM B3aUMOJCHCTBOBATh C COLUAIbHBIMU WHCTUTYTAaMU B COOTBETCTBHM C UX (QYHKIUSMU U
Ha3Ha4YCHHUEM.

IlaTpuoTHyeckoe BocIMTaHUE:

c(OpPMUPOBAHHOCTBIO POCCUMCKON Tpa)kIaHCKOM HIEHTUYHOCTH, YBa)KEHHSA K HPOLUIOMY U
HACTOSIIIEMY POCCHIICKOM MaTE€MaTUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHUSM POCCHUUCKUX
MAaTeMaTUKOB U POCCUMCKOW MAaTEMATHYECKOM LIKOJIbI, K UCIIOJIb30BAHUIO 3TUX TOCTUKEHUHN B JPYTHUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHUEM JyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoza; ChOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, STUUECKOI0 MMOBEJCHMUS, CBA3aHHOIO C IIPAKTUUYECKUM IPUMEHEHUEM JOCTUKEHUN HAyKH U
JESATENIbHOCTHIO YUEHOT0; OCO3HAHHEM JIMYHOTO BKJIA/1a B IOCTPOCHHUE YCTOMYHBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

3CTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIKOYAs ICTETUKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, pEIICHUN, PacCyk JECHUN; BOCHPUMMUYUBOCTHIO K MAaTEMAaTUYECKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHUS NMPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpecax 370pOBOr0 U
Oe3omacHoOro odpasa *KHU3HU, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3/I0pPOBbIO (3I0pOBOE MHUTAHHUE,
cOaNaHCUPOBAHHBIN PEXUM 3aHATHH M OTAbIXA, peryisipHas (Gu3ndeckas aKTUBHOCTD); (PU3HMUECKOTO
COBEPIICHCTBOBAHUS, IIPH 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN ACATENBHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHMEM LIEHHOCTU TPYAOII00US; UHTEPECOM K Pa3IMYHBIM chepam
npohecCHOHANEHOM JIeATENbHOCTH, CBSI3aHHBIM C MATEMATHKOM M €€ TPHUIOKEHUSMH, YMEHHEM
COBEpINIAaTh OCO3HAHHBIM BHIOOP OymyImieil mpoeccCuu U pearu30BBIBATH COOCTBEHHBIC >KM3HEHHBIE
IUTaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHMIO Ha
HNPOTSKEHUHM BCEH KU3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B PELIEHUHM MPAKTHYECKUX 3a/1a4
MaTeMaTU4YeCKOW HalpaBIE€HHOCTH.

JK0JIOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO  AKOJIOTMUECKON  KyJIbTypbl, TOHUMAHUEM BIHUSHHUS  COIMAIBHO-
HKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE NMPUPOIHON U COLIMATIbHON Cpeibl, OCO3HAHUEM TT100aTbHOTIO
XapakTepa SKOJOTHYEeCKHX MpoOJieM; OpHEeHTallMed Ha MPUMEHEHHWE MaTeMaTU4YeCKUX 3HAHWW s
pelieHus 3a1a4 B 00JIaCTH OKpY Karolle cpefibl, MIIaHUPOBAaHUS MOCTYIIKOB U OLIEHKU UX BO3MOKHBIX
IIOCJIEICTBUM JUUISL OKPYIKAIOLLEN CPEMBI.

LleHHOCTH HAYYHOI'0 TO3HAHUA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd ¥ OOLIECTBEHHOM MpPAaKTHUKW, TOHUMaHWEM MaTeMaTHYeCKON HayKu Kak cdepbl 4eToBeuecKOn
JIeATETbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTHU JJIS Pa3BUTHS LIMBUIIM3ALMU; OBJIAICHUEM S3bIKOM



MaTeMaTUKH W MaTeMaTHYeCKOH Ky.]'[BTypOfI KaKk CpC€aCTBOM IIO3HaHHWA MHpPA, TOTOBHOCTBIO
OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD MHAUBUIYAJIbHO U B I'PYIIIIC.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrpaMMbI yueOHOro mpeamera «MaTemaThkay
XapaKTEepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HABAMENbHBIMU OCLICINBUAMU, YVHUBEPCATbHIMU
KOMMYHUKAMUSHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU PE2YIAMUBHBIMU OCUCMBUIMU.

1) Vuueepcanvuvie noszmnasamenwvhvie Oeticmeus, obecneuusaom Gopmuposanie 6a306bix
KOCHUMUBHBIX NpoYecco8 o0yuarowuxcs (oceoeHue Mmemooos MNO3ZHAHUA OKPYICAroue2o Mupa;
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

basoBble Jlornyeckue a1ecTBUA:

BBIIBJISITH M XapaKTEpU30BATh CYIIECTBEHHBbIE IPU3HAKM MAaTEMaTUYECKHMX OOBEKTOB,
HNOHATUHM, OTHOLICHWH MEXIy NOHATUSAMM; (HOPMYIUpPOBaTh ONPEAEICHUS IOHATHI;
yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(HUKAIMHA, OCHOBAHUS IS 0OOOLICHHUS W
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOI0 aHATIN3a;

BOCIIPUHUMATh, (OPMYJIUpOBaTh M MPeoOpa3oBBIBATh CYXKIEHHs: YTBEpAUTEIbHBIC U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U INPOTUBOpeuYUss B (axTax,
JAHHBIX, HaONIOJEHMUAX W YTBEPXKACHUAX; MpeularaTb KPUTEPUU JUISL  BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeNIaTh BBIBOJIbI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOAMTH CaMOCTOSITENIBHO J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (IpSMbIE U OT
IPOTHBHOTO), BBICTPAWBaTh AapPryMEHTAIMI0, IMPUBOJAUTH HPUMEPbl M KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIBI;

BbIOMpaTh croco0 pelieHus: yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOIXOAALINH ¢ Y4ETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue AeiicTBHUA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BAaTENbCKUI MHCTPYMEHT MO3HAHUSA; (POPMYJIHUPOBATH
BONPOCHI, (PUKCUPYIOIIKE MPOTUBOpEUHE, MPOoOIeMy, YCTaHABIUBATh UCKOMOE M JaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINI0, MHEHHE;

HpOBOI[I/ITB CaMOCTOSATCIIBHO CHHaHHpOBaHHBIfI BKCHCpI/IMeHT, HUCCIICIO0OBAHUC 10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro 0OBbEKTa, SBIECHUS, MPOIIECCa, BHISBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENILHO (DOPMYITHpPOBaTH OOOOIIEHUS W BHIBOJBI MO pPe3yJbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS, UCCIIEIOBAHMS, OLICHUBATh IOCTOBEPHOCTH MOTYUYEHHBIX PE3YIbTaTOB, BHIBOJIOB
1 0000IIEHUH;

HpOFHO3I/IpOBaTI) BO3MOXXHOEC paSBI/ITI/IC HpOHGCC&, a TAKXXEC BbIIBUT'ATh HpeI[HOJ'IO)KeHI/ISI 0 €ro
pPa3BUTUU B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh JIEDUIMTH WHPOPMALINHU, JAHHBIX, HEOOXOJAUMBIX IUIsi OTBETAa Ha BOIPOC W JIJIS
pEIIeHHS 3a/1a9H;

BHIOMpaTh  WHPOPMALMIO W3  HWCTOYHWKOB  pa3UYHBIX  THIIOB, aHAJIM3HPOBATH,
CHCTEMaTH3UpOBaTh W HMHTEPIPETHPOBATh HMH(MOPMAIMIO pa3IMYHBIX BHIOB U  (HopM
NPEICTaBIICHHUS;

CTPYKTYPHPOBATh MH(POPMAIUIO, TPEICTABIATH €€ B Pa3IMUHBIX (popMax, WILTIOCTPUPOBATH
rpaduvecKku;



OLIEHUBATh HAAEKHOCTh HH(OPMAIIHH IO CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvuvie KOMMYHUKamueHbvle Oelicmeus, 006ecneuusaom chopmuposanHocms
COYUANBHBIX HABLIKO8 00YYAIOUWUXCAL.
Oo0menue:

BOCHPUHUMATh M (HOPMYJIMPOBATH CYKACHUS B COOTBETCTBHU C YCIOBHUSAMH U HEISIMH
06H_I€HI/ISI; sSICHO, TOYHO, I'PAMOTHO BBIPAXKATb CBOKO TOYKY 3pPCHHUA B YCTHBIX U IMMCbMCHHBIX
TEKCTaX, JaBaTh IOSCHEHUS 10 XOJy PpEIICHHs 3aJaud, KOMMEHTHUPOBATH MOJIY4YEHHBIH
pe3yJbTar;

B XOA€ OOCYXICHHs 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOH TEMBbI, MPOOIEMBI,
perraeMoi 3a/1a4u, BEICKa3bIBaTh UJIEH, HAIIEJICHHBIC HA TIOMCK PELICHUS; COIIOCTABIATH CBOH
CYXKACHUA C CYKIACHUAMU NPYIUX YHAaCTHUKOB AMUaJIora, 06Hapy)KI/IBaTB pPas3iiniuc u CXOoACTBO
HO3UIHIA; B KOPPEKTHOH (hopMe GOpMyITUPOBATH Pa3HOIIIACHS, CBOU BO3PAKCHNUS;
IPE/ICTABIATh PE3YJbTaThl PEIICHHUS 3afadyd, SKCIIEPUMEHTA, HCCIEAOBaHUSA, IPOEKTa;
CaMOCTOATENIFHO BBIOMpaTh (opMarT BBICTYIUICHHS C YYETOM 3a1ad IPE3CHTAlMU U
0COOEHHOCTEN ayJUTOPHH.

CoTpyaHnuecTBo:

MOHMMAaTh W HCIOJb30BAaTh IPEUMYIIECTBA KOMAaHJIHON W WHIWBUAYAIBHOW PaOOTHI TpU
PCICHUN y‘~I66HI)IX 3aaa4; MNpUHUMAThb MLCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHu3aIlui0 COBMECTHOM paboThl, paclpeneNsaTh BUIbl padoT, TOTOBAPUBATHCS, 00CYKIATh
MpOoILIeCC U Pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (hopMax paboThl (0OCYX JeHHS, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBD» U HHBIC); BBIMOJHATh CBOK 4YacTh pabOThl U KOOPAMHUPOBATH CBOU JICHCTBHS C
JPYTUMHU YJIEHAMH KOMAaHJbI; OLIEHMBATh KAueCTBO CBOETO BKJIa/Ja B OOIIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pezynsamuenwvie Oeiicmeus, obecneuusaiom @GOpMUpoOSaHue CMblCI08bIX
YCmMAaHOB0K U IHCU3HEHHbIX HABbIKOB JIUYHOCNIU.
Camoopranusauus:

COCTaBJIATh IUIaH, AJITOPUTM pELICHUs 3a/1a4k, BHIOMPATh CIOCO0 peleHus ¢ y4éToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMU NO3HABATENIbHONW pedIeKcHM Kak OCO3HAHMs COBEpIIaeMbIX NEHCTBUHN U
MBICITUTENIBHBIX IPOIIECCOB, HUX PpE3yJbTaTOB; BIAJETh CIHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHNUs MaTEMaTUUECKOH 3a7aun;

NPEIBUIETh TPYOHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPH PELICHUM 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B IEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB, JAHHBIX, HAWJIEHHBIX OLINOOK,
BBISIBIICHHBIX TPY/AHOCTEH;

OLIEHUBATh COOTBETCTBHME Pe3yJIbTaTa LENU U YCIOBUSAM, OOBACHATh MPUUUHBI JOCTHXKEHUS
WIM HEJOCTUKEHHUS pe3yslbTaTOB JAESITEIbHOCTH, HAaXOAWTh OIIMOKY, JaBaTh OLIEHKY
nproOpPEeTEHHOMY OTIBITY.
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OnepupoBath MOHATUSME: TOYKA, TPSAMasi, IJIOCKOCTb.

HpI/IMeHSITb AKCUOMBI CTCPCOMETPUHN U CICACTBHUA U3 HUX ITPU PCIICHUU I'COMCTPUYCCKUX 3aa4.

OnepupoBaTh MOHIATUSAME: MAPAIUICITBHOCTD U TIEPIICHIUKYIISIPHOCTD MPSIMBIX H IJIOCKOCTEH.

KnaccudunupoBaTs B3aUMHOE PaCIOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yrojl, TpaHU JBYTPAHHOTO yrja, peOpo IBYTPaHHOTO
yTJia; JIMHEHHBIA yTOJI IBYTPAHHOTO YIJIa; TPaayCcHas Mepa JIBYTPaHHOrO yTJa.

OnepupoBath MOHSATHSIMA: MHOTOTPAHHUK, BBITYKJIBIH U HEBBIITYKJIBI MHOTOIPAHHHK, JJIEMEHTBI
MHOI'OrpaHHHKa, HpaBHHbHBIfI MHOTI'OI'paHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUIBI MHOTOIPAaHHHKOB (MMpaMuja; NpU3Ma, HPSIMOYTOJIbHBIHI
napajuiejenumnes, Kyo).

KnaccugunupoBarh MHOTOTpaHHUKH, BbIOUpAasi OCHOBAHUS ISl KiacCcu(UKAUU (BBITYKIIbIC H
HCBBIITYKJIBIC MHOI'OIPAaHHUKH; IIPABUJIBHBIC MHOIOIpaHHUKH, IMPAMBIC W HAKJIOHHBIC IIPU3MBI,
napajuIeIICUIIC IbI).

OHGpI/IpOBaTI) IMOHATHUAMU: CCKYyIlIad IMJIOCKOCTb, CCHCHHUEC MHOT'OI'PAHHHUKOB.

OOBSICHATH MPUHIIMITBI TOCTPOSHUS CEUEHUH, UCTIONIB3YsI METOJI CIIEIOB.

CTpOI/ITB CCUCHUA MHOT'OI'PAHHHUKOB METOA0OM CJICIOB, BBIIIOJHATD (BI)IHOCHI)IG) IJIOCKHEC YCPTECIKU
U3 PUCYHKOB MIPOCTBIX 00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemratn 3ala4Yi Ha HAXOXIACHUC I'COMCTPUYCCKUX BCIWYHUH II0 06pa311aM WK aJIroOpuTMam,
NPUMEHSS M3BECTHBIC aHAIMTHYECKUE METOJIbI IIPH PEIICHUH CTAaHIAPTHBIX MaTEMAaTHYECKHX 3ajad Ha
BBIYHCIICHUC paCCTOﬂHI/Iﬁ MCKAY ABYMS TOUKaMHU, OT TOYKH 0 HpHMOﬁ, OT TOYKH 0 INIOCKOCTHU, MCIKAY
CKPCIIHBAOIIUMUCS MPSIMBIMH.

Pemratn 3ala4Yi Ha HAXOXIACHUC I'COMCTPUYCCKUX BCIWYHUH II0 06pa311aM WK aJIropuTMam,
MPUMEHSISI U3BECTHBIC aHATUTUYECKUE METOIBI IIPH PEIICHUH CTaHIAPTHBIX MAaTeMAaTUYECKUX 3a7a4 Ha
BBIYNCIICHHE YIJIOB MEXAY CKPEIIMBAIOIIMMUCA MPSAMBIMH, MEXIY HMPSAMON U INIOCKOCTBIO, MEXIY
TUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Beruucnsate 00BEMBI M IIJIOMIAM TOBEPXHOCTEM MHOTOTPAHHHUKOB (MPU3Ma, MUPaMHUaa) C
npuUMeHeHHeM (OpMyJ; BBIYUCIATH COOTHOLIECHUS MEXAY IUIOMIAIMU TOBEPXHOCTEH, 0O0bEMaMu
HOI[O6HI)IX MHOTI'OT'PpaHHUKOB.

OnepupoBaTh NOHATUSAMU: CUMMETPHS B MPOCTPAHCTBE; LEHTP, OCh U TUIOCKOCTh CUMMETPUU;
LEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
FeOMETPUUECKUX PUTYypax, MPEACTABICHHYIO Ha YepTexaxX U pUCYHKaX.

[TpumensTh reomMeTprudeckue (HakThl A1 PEHICHUS CTEPEOMETPHUECKUX 3a/1a4, PEoIaratonux
HECKOJIBKO MIaroB p€iCHus, €CJIN yCJI0BUA NPUMCHCHUS 3aJIaHbI B SIBHOU (1)0pMe.

[TpuMeHsTh mpocTenIIie MPOrpaMMHbBIE CPEICTBA U AIEKTPOHHO-KOMMYHHKAITMOHHBIE CHCTEMBI
IIPH PEIICHUN CTEPEOMETPUICCKIX 3a]1ad.

[TpuBOIUTE IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HHU, PACIIO3HABATH
IMPOSABJICHUEC 3aKOHOB '€COMETPHUU B UCKYCCTBC.

[TpuMeHsTh MOTy4YeHHBIC 3HAHUS HA IPAKTUKE: aHATTM3UPOBAThH PeallbHbIE CUTYAI[U! U IPUMEHSATh
M3YYECHHBbIE MOHSTHS B IMPOLIECCe MOMCKA PEIIeHUs MaTeMaTH4eckd cHOpMyIHpPOBAHHONW MPOOIEMBI,
MOJICTTMPOBATh pealibHbIE CHUTyallMd Ha $3bIKE T€OMETPHUH, HCCIEAOBaTh MOCTPOSHHBIE MOJEIU C
HCIIOJIb30BAaHUEM TE€OMETPUYECKHX MOHATUH U TEeOpeM, ammapaTa aiareOpbl; pemarbh MpaKTHYecKue
3a/1a4y¥, CBSI3aHHBIE C HAXOXKJCHHUEM F€OMETPHUECKUX BEIIMYHH.
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OnepupoBaTh MOHATHUSAMH: [WIMHAPHYECKAs IMOBEPXHOCTh, OOPa3yIOIIUE IMIHMHIPUUSCKON
MOBEPXHOCTH; IMIIMHAP; KOHMYECKAsl TIOBEPXHOCTh, 00pa3yroline KOHMYSCKONH MOBEPXHOCTH, KOHYC;,
ceprueckas TOBEPXHOCTb.

PacniosnaBars Tena BpaieHus (IWIMHAP, KOHYC, cdepa u mmiap).

OOBSICHATH CIIOCOOBI MOJTYYCHHUS TEJT BPAIICHUSL.

KnaccuduuupoBars B3auMHOE pacioiokeHue chepbl U IIIOCKOCTH.

OmnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA; IIapPOBOM
CIIOi, OCHOBAHHUE LIAPOBOTO CIIOSA, BHICOTA MIAPOBOIO CIIOS; IIAPOBOI CEKTOP.

Bbrunciasite 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH TeJ BpAICHHS, TCOMETPUYECKUX Tela C
npUMEHEHHEM (HOPMYIL.

OmnepupoBaTh MOHITUSMH: MHOTOTPAHHUK, BIUCAHHBIA B chepy M OMUCAHHBIN OKOJIO cepsl;
cdepa, BiMcaHHass B MHOTOTPAHHHUK HJIH TEJIO BPAIICHUS.

BBIYKCIISITE COOTHOIICHHS MK/ IIOIIAASIMHU MOBEPXHOCTEH M 00bEMaMK MOJOOHBIX TEI.

N300pakaTh u3ydaemble (GHUTYpel OT PYyKH M C TPAMCHEHHEM IPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB.

BbINOIHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GHUIYp: BHI
CBEpXy, COOKY, CHU3Y; CTPOUTH CCUCHHS TEJI BPAICHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPEOOpPa30BbIBaTH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HUrypax, MPEACTABICHHYIO Ha YePTEkKax U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BbIMOSHSTE JASHCTBUS CIOXKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YKCII0, OOBSICHATH, KAKUMH CBOWCTBAMH OHH 00J1a1af0T.

[TpuMeHATh MPABUIIO MapaIeICIuIIe A,

OnepupoBaTh MOHATHAMH: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpPA, YIroJI MEXKIAYy BEKTOPAMH, CKaJSIPHOE MPOM3BEIACHUE
BEKTOPOB, KOJJTHHEAPHBIE U KOMITJIAHAPHBIC BEKTOPHI.

HaxomuTh CymMMy BEKTOPOB M IPOW3BEJCHHE BEKTOpa HAa YHUCIO, YTOJl MEXIY BEKTOpaMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJLTHHEAPHBIM BEKTOPaM.

3anaBarh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPMHAT.

[TpuMeHsTh TeoMeTpruyeckre GaKkThl A1 PEHICHUS CTEPEOMETPUUYCCKIX 3a/1a4, IPE/IOIararoInx
HECKOJIbKO IIaroB PEIICHHS, €CITU YCIOBUS PUMEHEHUS 3a/IaHbl B SIBHOU (opMe.

Pemrate mpocreiiiiie TeOMETpPUYECKHE 3a1auyd Ha MPHMEHEHHE BEKTOPHO-KOOPIMHATHOTO
METOo/1a.

Pemrate 3amaun  HaA  J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOIICHUH W HaXOXJICHHUE
TEOMETPUYUCCKUX BEJIMYHH 110 00pa3iiaM MK alrOPUTMaM, TPUMEHSISI U3BECTHBIC METO/IbI IIPH PEIICHUN
CTaHIAPTHBIX MAaTEMAaTHYECKHUX 3a/1a4.

[TpuMeHSTh MPOCTEHIIINE MPOTPAMMHBIE CPEJICTBA U SJICKTPOHHO-KOMMYHHKAIIMOHHBIC CUCTEMBI
[IPU PEIICHUH CTEPEOMETPHUCCKUX 3a/1au.

[TpuBOAUTH IPUMEPHI MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJC U KU3HH, PACIIO3HABATH
NPOSIBJIEHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpuMeHSTH MOTy4YeHHBIC 3HAHUS Ha MPAKTHKE: aHAJTM3UPOBATh PealibHbIC CUTYAIlMU U TPUMEHSITh
U3yYeHHBIC MOHATHS B MPOIECCE MOMCKA PEHICHUsS MaTeMaTHYeCKH CHOpPMYIHPOBAHHON MPOOIEMEI,
MOJICIIMPOBATh PEANbHBIC CUTYallMd Ha SI3bIKE TCOMETPUH, HCCIICIOBATh MOCTPOCHHBIC MOJEIU C
UCIIOIb30BAHUEM T€OMETPHUCCKUX TMOHSATHA M TEOpEM, afmrmapara aiareOpbl; periath MpaKTHUYECKUE
3aJ1auu, CBSI3aHHBIC C HAXOXKJICHUEM FeOMETPUICCKUX BEJTUYMH.
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KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3jie/ioB U
n/n TeM NMPOrpaMMbI Bcero K/P /P 3(IHOP
1 BBeneHue B ctepeoMeTpuio 10
[TpsiMble U MIIOCKOCTH B
2 npoctpancTse. [lapamieabHOCTh 12 1
MPSIMBIX U IJIOCKOCTEHN
3 HepneH/:[mEynﬂpHOCTb MPSIMBIX U 12
TUIOCKOCTEH
4 VYTl MEXKIY TIPSIMBIMU U 10 1
IUIOCKOCTSIMU
5 MHoOrorpaHHUKH 11 1
6 O0bEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpeHue: ceyenus, 4 1
PacCTOSHUS U YTJIbI
OBILIEE KOJIMYECTBO YACOB I10 68 5

[TPOT'PAMME




11 KJIACC

Ne HaumenoBanue pa3aesioB u Kosmm4ecTBo yacos
3(HOP
n/n TEeM NPOrpaMMbI Bcero I1/p
K/P
1 Tena BpameHus 24
2 O0bEMBI TEN 10 1
3 BekTopbl 1 KOOpIMHATEHI B 20 1
MIPOCTPAHCTBE
4 [ToBTOpeHnue, 06001ICHNE, 14 1
cUCTeMaTH3aIMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB 68 3 0
I10 TTIPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHME

10 KUIIACC
KosmyecTBo yacoB
Ne n/m Tema ypoka 91HPO
Beero pp /P
OCHOBHBIE TIOHSITHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIOCKOCTb,
1 npoctpancTBo. [IpaBuia n3o0paxeHus Ha 1
PHUCYHKaX: U300paKEHUS IIOCKOCTEH,
napaieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
5 [TonsTHS: TIEpeceKaOIUeCs MIOCKOCTH, 1
NIePECEKAIOIIUECS MPsiMasi U TUIOCKOCTh
3 [ToHsATHS: IepeceKaroIecs MIOCKOCTH, 1

NepeceKarommecsa npsAamMasa 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
4 M300pakeHHE MHOTOTPAaHHUKOB Ha 1
pHUCYHKaX, Ha MPOSKIIMOHHBIX YePTEKaX

Hauansubie cBeienus o ky0e u nupamuze,

5 uX pa3BEPTKU U Mozenu. CeueHus 1
MHOTOT'PaHHHKOB
HauanbsHbie cBeieHUS 0 KyOe U MupaMu/ie,

6 ux pa3BépTku U Mojenu. CedeHus 1
MHOTOTPaHHUKOB

[TonsiTre 06 akCHOMaTHYECKOM
7 MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUU U CIEACTBUS U3 HUX

[ToHsiTHE 00 AKCHOMATUYECKOM
8 MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI 1
CTEPEOMETPHUH U CIICJCTBHSI U3 HUX

[ToHsiTHE 00 AKCHOMATUYECKOM
9 MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI 1
CTEPEOMETPHUH U CIICJCTBHSI U3 HUX

[ToHsiTHE 00 AKCHOMATUYECKOM

10 MIOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI 1
CTEPEOMETPHUH U CICICTBHSI U3 HUX
B3anMHOe pacrosioskeHHe MPSIMbIX B
IPOCTPAHCTBE: MepeceKaroIuecs,

11 1
NnapajiCJIbHBIC U CKPCIIMBAOIIINECCH
MMpSAMBIC

12 HapaJ'IJ'ICJIBHOCTB MPAMBIX U ILIOCKOCTEH B 1

MIPOCTPAHCTBE: NapalIeJIbHbIE MPSIMBIE B
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MIPOCTPAHCTBE; NaPaLICIIbHOCTh TPEX
MPSIMBIX

HapaJ'IJ'IeJIBHOCTB MIpsAMBIX U IUIOCKOCTEH B

13 npocTtpancTie: [lapamienbHOCTh IPAMON 1
U IJIOCKOCTH

14 VYTIu1bl ¢ COHANPABICHHBIMUA CTOPOHAMH 1

15 Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE 1

16 Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE 1

17 [TapamienbHOCTD IIJIOCKOCTEM: 1
napaJieslbHble IIOCKOCTH

18 CBoiicTBa mapaylIeIbHBIX TIIOCKOCTEH 1
[Tpocreiimue npocTpaHCTBEHHbIE (PUTYPBI

19 Ha TUIOCKOCTH: TETPadp, KyO, 1
napaJsesenumne;|

20 [TocTpoeHwne ceucHmiA 1

21 [TocTpoenue ceuenumii 1
KonTpomapHas padora o Teme "Ipsimbie u

22 MJIOCKOCTH B TIPOCTPAHCTRBE. 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
[IepnieHIUKyYIAPHOCTH NPAMOU U

23 IUIOCKOCTH: MePIEHANKYIISPHbIC MPSIMbIE 1
B IIPOCTPAHCTBE

24 [IpsimMble napaienbHbIe U 1
HEepIEHIUKYJIAPHBIE K MJIOCKOCTH

o5 [IpssmMble napayenbHble U 1
NEPIEHIUKYJISIPHBIE K IIJIOCKOCTH

26 [Tpu3Hak neprneHuKyISpHOCTH IPSIMON U 1
IJIOCKOCTH

27 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U 1
IJIOCKOCTH

8 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIIAPHOU 1
IJIOCKOCTH

29 Teopema o psiIMOM NEPIIEHANKYIIIPHOU 1
IJIOCKOCTH

30 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIIAPHOU 1
IJIOCKOCTH
[lepneHuKyIsp U HAKJIOHHBIE:

31 paccTOsiHHAE OT TOYKH JI0 IJIOCKOCTH, 1
paccTosiHUE OT MPSIMOW JI0 IIIIOCKOCTH
[lepneHuKyIsp U HAKJIOHHBIE:

32 paccTostHue OT TOYKH JI0 TNIOCKOCTH, 1

pacCTOAHUC OT HpﬂMOﬁ J0 IIIIOCKOCTH
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33

[lepneniuKyIsip U HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH J0 IJIOCKOCTH, 1
paccTosiHue OT NPSMOM 10 MIIOCKOCTH

34

[lepnenuKyIsip U HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH J0 IJIOCKOCTH, 1
paccTosiHue OT NPSMOM 10 MIIOCKOCTH

35

VYTIIBl B IPOCTPAHCTBE: YIOl MEXKIY
IIPSIMOM U INIOCKOCTBIO

36

37

JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl
JIBYTPaHHOIO yIJia
JByrpaHHbIii yroJi, TMHEHHBIA Yol
JBYTPaHHOIO yria

38

[IepnieHAMKYIAPHOCTD IIOCKOCTEN:
IIPU3HAK NEPIEHIUKYIJIAPHOCTU ABYX 1
IIJIOCKOCTEMN

39

[IepnieHAMKyYIAPHOCTD IIOCKOCTEN:
IIPU3HAK NEPIECHIUKYIJIAPHOCTU ABYX 1
IIJIOCKOCTEMN

40

[IepnieHAMKYIAPHOCTD IIOCKOCTEN:
IIPU3HAK NEPIEHIUKYJIAPHOCTU ABYX 1
IIJIOCKOCTEMN

41
42
43

44

Teopema o TpEX MepNEeHIUKYIAPAX 1
Teopema o TpEX MepNeHIUKYIAPAX 1
Teopema o TpEX MepneHIUKYIAPaX 1

KonrtponbHas padora no remam
"TlepnieH IUKYISIPHOCTD MPSIMBIX U

Hn

mockocTeil" u "Vl MeXy NpSIMbIMUA U
mwIocKkocTaMu"

45

46

47

IlonsTe MHOTI'OrpaHHMKa, OCHOBHBEIC
OJICMCHTBI MHOT'OTI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPaAHHHUKH pasBépTKa
MHOTI'OT'paHHHUKa

[Ipu3ma: N-yroapHas pu3Ma; rpaHu U
OCHOBAHUSA IIPU3MBI; IIpsiMasi U HAKJIOHHAs
pU3MbL; OOKOBasl U MOJIHASI IOBEPXHOCTh
IIPU3MBI

[Tapamenenunes, NpsAMOYTrOIbHBII
napaJuIeIeUIE] U €T0 CBOWCTBA

48

IInpamupa: N-yrojapHas MUpaMuia, TPaHA
U OCHOBaHUE NMUPaMHUJIbl; OOKOBas U
IIOJIHASI IOBEPXHOCTh MUPAMHU/IBI;
IIpaBUJIbHAS U yCEYEHHAS TUPAMUIA
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HpaBI/IJIBHBIG MHOT'OI'PpAaHHUKHA: ITIOHATUC
IMPAaBUJIBHOI'O MHOT'OI'PaHHHKA,

49 IIpaBUJIbHAS NIPU3Ma U NIPABUIIbHAS 1
NUpaMKJIa; TPaBUIIbHAS TPEYTOJIbHAS
nUpamMua ¥ MpaBHIbHBIN TeTpadap; KyO
IIpencrasieHue o NpaBUIBHBIX
50 MHOTOI'PaHHHUKAX: OKTadAp, AOJEKadIp U 1
UKOCadIP.
CumMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, MPSIMOW,
51 MIJIOCKOCTH. DJI€MEHThI CHMMETPHH B 1
nupaMuIax, napauiesenumnenax,
MIPABUJIBHBIX MHOTOTPaHHHUKAX
Brruncnenue snemMeHTOB
52 MHOTOTPaHHHUKOB: pEOpa, TnaroHaiy, 1
YTIIBI
[Tnomans 60KOBOM MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM NPU3MBI, 1
IUIONIA/Ib OCHOBAaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSMOU TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTU MPABUILHOM MUPaAMUJIBI, 1
Teopema o IUIomaau OOKOBOM
MOBEPXHOCTH YCEUEHHON MTUPAMU/IBI
55 'IFOHTpOHBHaSI pabota mo Teme 1
MHuororpanHuku"
56 [TonsiTue 06 00BEME 1
57 O0bEM TUpaMHUIBI 1
58 O0BbEM TUpaMHUIBI 1
59 O0BbEM TUpaMUIBI 1
60 O0BbEM TUpaMHUIBI 1
61 O06BEM npu3Mbl 1
62 O0BEM TTPU3MBI 1
63 O0BEM TTPU3MBI 1
64 KonTpoabnas pabora no teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, o6o0IIeHNE
65 cucreMarn3anus 3HaHui. [locTpoeHue 1
CeUeHH B MHOTOIpaHHHKE
[ToBTOpenue, 06001IEHNE
66 cucTeMaTtu3anus 3HaHui. Beraucienue 1

PaCCTOSHUM: MEXKIY ABYMSI TOUKAMH, OT
TOYKH JI0 IPSAMOM, OT TOYKH JI0
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67

68

IJIOCKOCTHU, MCIKAY CKPCIINBAOIHUMUCHT
MMpAMBbIMHA

HtoroBasi KOHTpoJIbHAs paboTa

[ToBTopenue, 06001IEeHNE
cucTeMaru3anus 3HaHui. Berancnenue
YIJIOB: MEX/Y CKPEIIUBAFOIIUMHUCS
HPSIMBIMH, MEX]TY TPSIMOW H TIOCKOCTBIO,
JBYIPaHHBIX YIJI0B, YIJIOB MEXKIY
IIOCKOCTSMH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




Ne i/

11 KJIACC

Tema ypoka

Cdepa u map: ueHTp, paauyc,
JMaMeTp; IUIOIIAIb TTOBEPXHOCTH
cepsl

KoanyecTBo 4acos

Bcero K/P I1/P

3(IHPO

19

B3anmuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTeJbHas TNIOCKOCTh
K chepe; miomaas cepbl

N3ob6paxenue chepsl, mapa Ha
wiockoctu. CeueHus mapa

[yt IpruvecKkas mOBEepXHOCTb,
00pa3yroIIne MUIHHIPHISCKON
MOBEPXHOCTH, OCh IIMJIHHIAPUUECKON
TOBEPXHOCTH

Hununapap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas 1 oCh;,
IUIOIAAh OOKOBOM U MOJHOM
MMOBEPXHOCTH

N300pakeHne NMIMHIpPa HA
IUIOCKOCTH. Pa3BEépTka unuHapa.
Ceuenust uunuHApa (MII0CKOCTHIO,
napajjieaIbHON Uin
MEePIEHIUKYIISIPHON OCH IIHJIMH]IPA)

10

Konnueckas noBEpXHOCTB,
o0pa3yroline KOHUIeCKOn
MMOBEPXHOCTHU, OCh U BEpILIUHA
KOHHUYECKOW ITOBEPXHOCTU

Konyc: ocHOBaHMeE U BepIINHA,
oOpa3syromas 1 OCh; MJI0MIATh
OOKOBOM U MOJIHOW MOBEPXHOCTHU
VYceu€HHblil KOHyC: 00pasyrolye u
BBICOTA; OCHOBaHUs U OOKOBast
MIOBEPXHOCTh

N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TJIOCKOCTHIO,
MapasieIbHON OCHOBAHMIO, U
IJIOCKOCTBIO, TPOXOISIIEN uepe3
BEPILNHY)

11

KOM6I/IHaI_II/I$I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB
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12

13

MHoOrorpasHuK, OIMCaHHBIA OKOJIO
cdepsr; cdepa, BnucaHHAs B
MHOTOTPaHHUK WX B TEJIO
BpallleHUs

[Tonsitue 06 06bEMe. OCHOBHBIE
CBOMCTBa 00BEMOB TEJ

14
15

16

OO0BEéM nUIMHIpPA, KOHYCA

O0BEM mIapa u wiomaask chepsl
[TomoOHBIE TENa B TPOCTPAHCTBE.
COOTHONICHUS MEXTY TUTOTIAISIMHI

MOBEPXHOCTEH, 00BEMAMHU
HOI00HBIX Tell

W oD N

17

18

KonTponbHas padora no temam
"Tena Bpamenus" u "O0bemMbI TET"

BekTop Ha MI0CKOCTH U B
IIPOCTPAHCTBE

19

CloXeHHE U BRIYNTAHHUE BCKTOPOB

20

21

22

23

YMHOXEHUE BCKTOpA HAa YHUCJIO

Paznoxenune BekTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOPAM.
[IpaBusno napasmienenumnena

Pemenue 3anay, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEHUCTBUN C
BEKTOPAMHU

IIpssMoyronbpHas cucreMa
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! Bekropa. [Ipocreiimne
3a/1a4u B KOOpAMHATaX

24

25

26

27

28

Yron Mexay BEKTOpaMH.
CkansipHO€ MPOU3BEJIEHUE BEKTOPOB

Brruucnenue yrios Mexty
MIPSAMBIMU U TUIOCKOCTAMHU

KoopanHaTHO-BEKTOPHBII METOA
IIPU PELICHUN T€OMETPUUYECKUX
3a1a4

KonrtponbHas pabora no teme
"BexTophl 1 KOOpAUHATHI B
nmpocTpaHcTae”

[ToBTOpeHue, 06001IIeHNE 1
cucreMaTu3anus 3Haguii. OCHOBHEIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHT
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29

30

[ToBTOpeHUEe, 06001IICHNE 1
cucremMaru3anus 3HaHuA. OCHOBHBIC
¢burypsl, hakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

[ToBTOpeHME, 0000IIEHNE U
cHCTeMaTHu3alus 3HaHu|. 3aga4un
IJITAHUMETPUHU ¥ METOJIBI UX
pelieHus

31

[ToBTOpeHuEe, 0600IIEHNE U
cHCTeMaTHu3alus 3HaHu|. 3a1a4un
IJITAHUMETPUHU ¥ METOJIBI UX
pelieHus

32

33
34

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaru3anus 3HaHuin. OCHOBHbBIE
¢burypsl, hakTel, TEOPEMBI Kypca
CTEpPEOMETPUH

HroroBas KoHTpoJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHui

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




22

YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O NIPOLIECCA
OBSA3ATEJBHBIE YYEGHBIE MATEPUAJIBI 1JI1 YYEHUKA
* Maremartuka: anrebpa U Hayajla MaTeMaTHIeCKOro aHayn3a, reomerpus. ['eomerpus, 10-11 kmaccer/
Aranacsa JI.C., byry3os B.®., Kanomues C.b. u apyrue, Akunonepaoe oomiectBo «M3narenscTBo
«IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
1. Nuenckas M. A. I'eometopust. Koutposbnbie padoTsl. 10 -11kmacc: yuebd. mocodue ajs
obmieoOpaszoBar. opranmu3anuii: 6a3oBelii ypoBeHb / M.A. Nuenckas. - M. : IIpocsemenue. 2019
2. Nuenckas M. A. T'eometopus. CamocrositensHbie paboThl. 10 kiace: y4ueb. mocodue st
obmieo0Opa3oBar. opranmu3aiuii: 6a30BbIil ypoBeHb / M.A. Nuernckas. - M. : [Ipocsemenue. 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
Ennnas xomrekuus mudpoBeIX 00pa30BaTebHBIX PECYPCOB. [ DNEKTPOHHBIN pecypc|//Pexxum
nocrymna: http://school-collection.edu.ru
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