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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHOTO Kypca «l'eomerpus» 06a30BOro ypoBHsI Jisi oOydatomuxcs 10 —
11 kiaccoB pazpaborana Ha ocHOBe DenepaabHOr0 rocyAapcTBEHHOT0 00pa30BaTeIbHOTO 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, IEIOCTHOCTh OOIICKYJIBTYPHOTO, JIMYHOCTHOTO M ITO3HABATEIHLHOTO
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 TPAMOTHOCTH, M3YYCHHUsS NPYTUX YYEOHBIX JUCIUILUIMH. Pa3zBuTHEe y 00y4YaromIuxcs
IPABWIbHBIX TMPEJCTABICHUNH O CYIIHOCTH U TNPOUCXOXKJIEHUM TEOMETPUUECKUX aOCTpaKIMid,
COOTHOIIICHUH PEaJIbHOTO M UCATIBHOIO, XapaKTepe OTPaKCHUs MAaTeMaTHUECKOW HAYKOH SIBICHHHA U
IPOIIECCOB PEaJbHOr0 MHpa, MECTE T'e€OMETPUM B CHCTEME HayK W pOJIM MaTeMaTU4eCKOTro
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 sBIsETCS OHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro 00IIero oo0pa3oBaHus,
TaK KaK o00ecrneuMBaeT BO3MOXKHOCTh HW3YyYEHHUS KaKk JMCUUIUIMH  E€CTECTBCHHO-HAYYHOM
HaIIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblluieHue, GOpMHUPYyEMOe MPU HU3YYEHUH OOYYAIOIIMMHUCS MOHSITUHHBIX OCHOB
TCOMETPHUHN U NOCTPOCHHU LCIIOYKHU JIOTHUYCCKUX YTBep)K)IeHI/If/'I B XOAC PCUICHHUA T'COMETPUUCCKHUX
3aja4, yMEHHE BBIJIBUTaTh U ONPOBEPraTh TMINOTE3bl HEMOCPEICTBEHHO UCHOIBb3YIOTCA NMPU PELICHUU
3aJ1a4 €CTeCTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpHEeHTHpPOBAThCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO pOJIb BO BCEX 00JacTAX
NeSITeTbHOCTH 4YeroBeka. OpHEHTalusi 4YeloBeKa BO BPEMEHHM M MNPOCTPAHCTBE — HEOOXOIMMOE
YCIOBHE €ro COLMAIbHOTO OBITHS, (pOopMa OTpaKeHHMsS OKpY’>KAIOLIET0 MHUpA, YCJIOBHE YCIEUIHOTO
MO3HAHUS M aKTUBHOIO MpeoOpa3zoBaHUs AEUCTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpa3amMu OObBENUHSET pa3Hble BUABI Y4eOHONH M TPYIOBOM JEATEIBHOCTH, SBISETCS OAHUM M3
npoecCHOHABHO Ba)KHBIX KAayecTB, MOJTOMY aKTyajbHa 3ajada (GOPMHUPOBAHUSA Y OOyYaroUIuxcs
IPOCTPAHCTBEHHOI'O MBIIUIEHUS! KaK Pa3HOBHJIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO
KOMITOHCHTA B ITOAT'OTOBKE K HpaKTI/I‘-IGCKOI\/JI ACATCIIBHOCTHU ITO MHOTYM HAITpaBJICHUSM.

Llens ocBoeHus mporpaMMbl yueOHoro kypca «I'eomerpusi» Ha 0a30BOM YpOBHE OOy4YeHHs —
001eo0pa3oBaTeibHOE W OONIEKYJBTYPHOE pa3BUTHE OOydYarommxcst d4epe3 oOecredeHue
BO3MOXXHOCTH TPUOOPETEHUs] U UCIOJb30BAHUS CUCTEMAaTHUECKUX TIE€OMETPUYECKMX 3HaHUU U
neicTBul, crenuUYHBIX T€OMETPHH, BO3MOXHOCTH YCIIEHIHOTO MPOJOKEHHUsT 00pa3oBaHUs IO
CHELUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE IpenHa3HA4eHa /ISl OOYYaroIIUXCs CpeaHer
IIKOJIbI, HE UCTIBITHIBABIIMX 3HAUNTENIbHBIX 3aTPYJHEHUI Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHusl.
Takum o00pa3om, oOyuaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOHMTH OOINME MaTeMaTUYeCKHe
YMEHHUS, CBSI3aHHBIE CO CHENM(PUKONH TeoOMEeTpUM W HEoOXOIMMBbIE I KU3HM B COBPEMEHHOM
oOmiectBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTh H3YUHThb T'€OMETpHUI0 Oojee IiyOoOKo, eciu B



JAIbHEWUIIEM BO3HHMKHET HEOOXOJUMOCTh B TIE€OMETPHUYECKHX 3HAHUSX B MpodecCHOHaIbHOU
JESTEIIBHOCTH.

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
peabHBIX JKU3HEHHBIX CHUTYyalUsX U TMPH HU3YYCHHH JPYTUX Y4eOHBIX MPEIMETOB,
IPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEN, (POPMYIMPOBATh UX HA SI3bIKE T€OMETPUU U
CO3/1aBaTh r€OMETPUYECKHE MOJENH, IPUMEHSATh OCBOSHHBIM M€OMETPUUECKUN anmapar Jis
pelIeHns PaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATh U OLIEHUBATD [1OJyYEHHbIE
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 NNPOTEKAHNE 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 CO3JaHhe NPOCTPAHCTBEHHBIX OOpa30B M 334ay Ha
ONEpUPOBAHUE TPOCTPAHCTBEHHbIMU oOpa3amu. Co3manue oOpa3a MPOBOAUTCS € ONOPOM Ha
HarJsJHOCTh, @ ONEpUpOBaHHE 00pa3oM — B YCIIOBUSX OTBJEYEHHS OT HArJISJHOCTH, MBICIEHHOIO
WU3MEHEHUS €r0 UCXOJHOTO COAECPKaHUS.

OcHOBHBIE coaepKkaTenbHble JIUHUU Kypca «I'eomerpumn» B 10—11 kmaccax: « MHOrOrpaHHUKI,
«IIpssMble M IUIOCKOCTHM B MpoCTpaHcTBe», «Tena BpamieHus», «BeKTopbl M KOOpAMHATHl B
npoctpaHcTBe». @DopMHUpOBaHME  JIOTHYECKMX YMEHUH  pacmpeiensercsi He TOJNbKO IO
coJiepKaTeIbHbIM JJMHUAM, HO U 10 rojjaM 00yueHHs Ha YPOBHE CPEIHEro o01ero oopa3zoBaHusl.

CopepxaHnue 00pa3oBaHHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OCBOEHHUsl paboueit
IpOTpaMMbl, paclpeieNéHHbIM 10 TojaM OOy4YeHMs, CTPYKTYPHpPOBAHO TaKHUM O0pa3oM, YTOOBI
OBJIAJICHUE TEOMETPUYECKMMH TMOHSATHSAMH W HaBbIKAMH OCYIIECTBIISJIOCH IIOCJIEOBATEIbHO U
MOCTYTATENbHO, C COOIOACHNEM MPUHIIMIIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIIUCH B



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

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha wusyuenue reomerpun otBoauTcs 2 yaca B Henemo B 10 kiacce u 1 yac B Henmento B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 y4eOHBIX 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
IpsIMbIE B NPOCTPAHCTBE; MApaJUIEIbHOCTh TPEX MPSAMBIX; MapajluIeIbHOCTh MPSMON U IIOCKOCTH.
VIl ¢ COHanpaBJIEHHBIMH CTOPOHAMH; yroJl MeXAy HpsMbIMH B mpocTpaHcTBe. llapamiensHocTh
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 Yroiyl AByrpaHHoro yria. Ilepnenaukymsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM A0 IJIOCKOCTH, IPOEKIUs
¢burypsl Ha MIOCKOCTb. [lepmeHIUKYISAPHOCTh MJIOCKOCTEH: NMPH3HAK MEPHEHAUKYISIPHOCTH ABYX
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; MpaBUjIbHAs MPU3Ma U MpaBUiIbHAs MUPaMUIA; PpaBUIIbHAS TPEyroJibHas MUpaMua
U NIPaBUJIBHBIN TeTpadp; KyO. [IpencraBienne o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTadp, T0AEKadAP
1 ukoca3ip. CeueHus NprU3Mbl U TUPAMUJBL.

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, TeOpeMa O Iulomaau yceu€HHol mupamuabl. Ilonsarue o6 o6béme. OOBEM MUpaMUIbL,
IIPU3MBL.

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

11 KJIACC

Tena Bpamenus

[Munuaapuueckas MOBEPXHOCTh, O0pa3yollue  MWIMHIAPUYECKOM  MOBEPXHOCTH, OCh
WIMHAPUYECKO nmoBepxHocTH. L{uanHap: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 0Opa3yroIas 1 och;
IUI0IIAaAb OOKOBOM U MOJHOM OBEPXHOCTH.

Konnueckasi moBepxXHOCTh, OOpa3ylole KOHMYECKOH IOBEpXHOCTH, OCb M BepLIMHA
KOHMUYECKOW noBepxHocTH. KoHyC: OCHOBaHME M BeplIMHA, 00pa3yromas 1 0oCh; IUIOIAaAb OOKOBOH U



IIOJTHOM MOBEPXHOCTU. YCEYEHHBIM KOHyC: o00pasyloliue U BbICOTAa; OCHOBAaHUS U OOKOBas
HOBEPXHOCTb.

Chepa um map: ueHrp, paguyc, AMaMeTp; IUIOLIaJb IOBEpPXHOCTH cdeprl. B3aumuoe
pacrnosoxeHue cepsl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; mIomanb chepsl.

N300pakeHue Tes BpalleHHus Ha MJI0CKOCTH. Pa3BépTka MIMHApa U KOHYyCa.

KomOuHnamu Ten BpamieHusi 1 MHOTOTPaHHUKOB. MHOTOrpaHHMK, ONMCAHHBIA OKOJIO CQepsl;
cdepa, BIUCaHHAs] B MHOIOI'PAHHUK, WM TEJIO BPAILEHUSL.

[Tousitue 06 06vEMe. OcHOBHBIE CBOICTBA 00BEMOB Tei. Teopema 00 00BEME MPSIMOYTOIBHOTO
napaenenunena u cieactsus u3 He€. O0bEM nnimMHapa, konyca. O0BbEM 1apa U miomaab chepsl.

[Tono6HbIe Tena B npocTpancTBe. COOTHOIMICHUS MEXIY IJIOMIAIIMH TTOBEPXHOCTEH, 00bEMamMu
[MOJOOHBIX TEJL.

Ceuenus nuiMHIpa (MapajuiebHO U NEPIIEHAUKYJISIPHO OCH), CEYEHMs KOHyca (IapasuieabHOoe
OCHOBAHHUIO U MPOXOJAIIEE Yepe3 BEPIINHY), CEYEHUs 1apa.

BexTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bextop Ha miockoctd M B mpocTpaHcTBe. COXKEHHE M BBIYMTAHUE BEKTOPOB. YMHO)KECHHE
BEKTOpa Ha u4ucio. PasnoxxkeHne BekTOpa IO TpEM HEKOMIUIAHApHBIM Bekropam. IIpaBuito
napajuienenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHHEM IPABUJ JECHCTBUH C BEKTOPAMH.
IIpssMoyrosbHas cuctema KoopAauHatr B npoctpaHcTse. KoopanHartel Bekropa. [Ipoctenmue 3agaun B
KOOpAMHATax. Yroja Mexay BekropaMu. CKalaspHOE NpPOMU3BEACHHE BEKTOPOB. BrluucieHue yrios
MEXJly HNPSIMBIMU M IUIOCKOCTAMU. KOOp/IMHATHO-BEKTOPHBIH METOJ MpPU PEILICHUH N€OMETPHUYECKHUX
3aj1ad.



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,
cOaaHCUPOBAHHBIN PEXUM 3aHATHH M OTABIXA, peryisipHas (Gusndeckas 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 MaTeMaTHMYeCKOMYy 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 COI[HAIBHO-
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLHUAIBHOW Cpelbl, OCO3HAHHEM
r7100abHOTO XapaKTepa SKOJIOTHYECKHX MpoOjeM; opueHTalued Ha NMpUMEHEHHEe MaTeMaTHYeCKHX
3HAHUU NI pellleHus 3a/1a4 B 00JIaCTH OKpY’Karolllel cpeibl, IUIAHUPOBAHMSI TOCTYIIKOB U OLEHKU HX
BO3MO>KHBIX ITOCJIEZCTBUI JIUIs1 OKPY’KaIOLIEN CPEbI.

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:

WCIIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT IMO3HaHHS; (POpMyInpoBaTh
BONPOCHI, (PUKCUPYIOIIKE MPOTUBOpEUHE, MPOoOIeMy, YCTaHABIUBATh UCKOMOE M JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEILHO  CIUIAHUPOBAHHBIM ~ DKCIEPUMEHT, HUCCIIEIOBAHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro 0OBbEKTa, SBIECHUS, MPOIIECCa, BHISBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (OPMYTUPOBATh OOOOIIEHUST M BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHOTO
HAOMIO/IEHUsI, MCCIENIOBaHUs, OLIEHUBAaTh JOCTOBEPHOCTh TMOJNYYEHHBIX pE3yJIbTaTOB,
BBIBOJIOB M 000O0IIECHUI;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, A TAKKE BBIIBUTATH MPEIOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBHSIX.

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
CYXJEHUS C CYXICHHSIMU JIpPYyTUX YYaCTHUKOB JHajora, OOHApyXWBaTh pasziIvuue H
CXOJICTBO ITO3MIINI; B KOPPEKTHOH (popMme hopMynnpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS;
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 YYACTHUKAMU B3aUMOICHCTBUSI.

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
KOPPEKTHUBBl B JESTEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaMJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

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 TMOHSTHSIMHU: MHOTOTPAHHHUK, BBIMYKJIBIA H HEBBIMYKJIBIH MHOTOIPAaHHHK,
9JICMCHTBI MHOI'OI'PAaHHHUKA, HpaBI/IHBHBIf/’I MHOTI'OT'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'OIpaHHUMKOB METOJAOM CJICAOB, BBIIOJJHATH (BI)IHOCHBIC) IIJIOCKUE
YEePTEIKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHH3Y.

Pemratn 3ala4Yi Ha HAXOXIACHUC I'COMCTPUYCCKUX BCIWYHUH II0 06pa311aM WK aJIroOpuTMam,
NPUMEHSS M3BECTHBIC aHAIMTHYECKUE METOJIbI IIPH PEIICHUH CTAaHIAPTHBIX MaTEMAaTHYECKHX 3ajad Ha
BBIYHCIICHUC paCCTOﬂHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKH 10 HpﬂMOfI, OT TOYKH OO0 IINIOCKOCTH,
MEXY CKPEUTUBAFOIIUMUCS 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, JIBYTPAHHBIX 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.

[Ipumenstb  reomeTrpuyeckue  (GakThl AN pEHIeHHs  CTePEOMETPHUECKHX  3ajad,
MIPEJITOJIATA0IINX HECKOJBKO IIIar0OB PEIICHHUS, €CIIA YCIOBHS MPUMEHEHUS 3a/1aHbI B SIBHOU (hopme.

[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.

[IpuMeHsTh TOJIyYeHHbIE 3HAHUA Ha TMPAKTUKE: aHAIM3UPOBATH pEANTbHBIE CHUTYallMH |
IMPUMCHATH U3YYCHHBIC IMOHATHA B MPOLECCE MOUCKA PCIICHUA MAaTCMAaTHUYCCKU C(bOpMy.]'IPIpOB&HHOﬁ
mpo0JIeMbl, MOJETUPOBATh pealbHBIE CHTYyaIllMM Ha SI3bIKE T€OMETPUHU, HUCCIENOBATh MOCTPOSHHBIC
MOJIEJI C KCIOJb30BAaHUEM T€OMETPUUECKUX MOHATUH M TeopeM, amnmapara aireOphl; pelaTh
MPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJEHHUEM I€OMETPHUYECKHIX BEIHUMH.
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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 MOHSATHUSMH: I[IAPOBOM CErMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA CETMEHTA;
IIaPOBOM CJIOH, OCHOBAaHKE IIAPOBOT'0 CJI0sI, BLICOTA ILIAPOBOTO CIIOSI; IIAPOBOM 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.

[MpumensTh  reoMeTpuueckue  GakThl Ui PEHICHHUS  CTEPECOMETPUYECKHX  3ajad,
MPEIIOIAraoIuX HECKOIBKO MIAroB PEIICHHs, €CIIU YCIOBUS IIPUMEHEHUS 3a/1aHbl B SIBHOU (opMe.

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

Pemrate 3amaun  HaA  J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOIICHUH W HaXOXJICHHUE
TCOMETPUYCCKUX BEIUYMH IO O0pasllaM WM alropuT™MaM, HPUMEHSSI W3BECTHBIC METONbI TPH
pEIIEHUH CTAaHIAPTHBIX MATEMAaTHIECKHX 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.

[TpuMeHSATh TOJMYYCHHBIC 3HAHWS Ha MPAKTUKE: AaHAJIM3UPOBATh pPEAIbHBIC CHTyallMd H
NPUMEHATh U3yUYCHHBIC TOHATHS B MPOIECCE MOKMCKA PEIICHUST MaTeMaTHYeCKH cHOpMyITHPOBAHHON
npoOJIeMbI, MOJICIMPOBATh pPealibHbIE CUTYallMM Ha SI3bIKE T'€OMETPHUHU, HCCIICAOBATh MOCTPOCHHbBIE
MOJICIA C WCIIOJIb30BAaHHEM TE€OMETPUYCCKHX IOHATHH M TEOpeM, ammapara aireOpbl; pelaTh
NPaKTUYECKHUE 3371a4M, CBSA3aHHBIC C HAX0XKICHUEM T€OMETPHUSCKUX BEITMYHH.
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KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
n/n IPOrpamMMbl Bcero K/P /P I(OP
1 BBenenue B ctepeoMeTpuio 10
[TpsiMble U MIIOCKOCTH B
2 npoctpaHncTse. [lapamieabHOCTh 12 1
IPSIMBIX U IJIOCKOCTEH
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
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
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11 KJIACC
Ne HaunmenoBanue pasiesioB u KosanuecTBo yacoB 5(I)OP
n/n TEeM NPOrpaMMbI Bcero I1/p
K/P
1 Temna BpameHus 12
2 OO0BEMEI Tel 5 1
3 BekTopsl 1 KOOPAMHATHI B 10 1
MIPOCTPAHCTBE
4 [ToBTOpenue, 060061IeHNE, 7 1
CHCTEMATH3AIHs 3HAHWI
OBLIEE KOJIMYECTBO YACOB I10 34 3
ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

KoaudecTBO 4acoB

Ne n/m Tema ypoka (DHPO

Beero p n/p

OCHOBHBIC TIOHSITHSI CTEPEOMETPUH: TOYKA,
npsiMasi, INOCKOCTh, IPOCTPAHCTBO.
1 [IpaBuna n300pakeHHsI HA pUCYHKAX: 1
1300pakeHus MIIOCKOCTEH, MapauieIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPEe3Ka

IlousTus: MEPECCKAINMUECS IINIOCKOCTH,
IepeCCKaromumecs npsaMas 1 rmji0CKOCTb

[TonsTHA: epeceKaromuecs mIOCKOCTH,
nepeceKaroIrecs npsMasi ¥ II0CKOCTh
3HAaKOMCTBO C MHOTOIPaHHUKaMH,

4 n300pakeHre MHOTOTPAaHHUKOB Ha 1
PHCYHKAaX, Ha IPOCKIIMOHHBIX YepTexkax

HauanbHbie cBeAeHUS O KY6C U IIMpamMuac,

3) ux pa3BEépTku U Mojenu. CeueHus 1
MHOTOTPaHHUKOB
HauanbHble cBefieHUs 0 KyOe U mupaMu/e,

6 UX pa3BEPTKU U Mozenu. CeueHus 1
MHOTOTPaHHHKOB

TToustue 00 aKkCMOMATHYECKOM
7 MMOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUH U CIEACTBUS U3 HUX

TToustue 00 aKCMOMATHYECKOM
8 MMOCTPOEHUU CTEPEOMETPUH: AKCUOMBI 1
CTEPEOMETPHUH U CIIEACTBUS U3 HUX

TToustue 00 aKCMOMATHYECKOM
9 MMOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUH U CIIEACTBUS U3 HUX

[TonsiTre 06 akcMOMaTHYECKOM
10 IIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI 1
CTEPEOMETPHUH H CIEJCTBHS U3 HUX

B3anMHOe pacnionoxeHue npsMbIX B
IIPOCTPAHCTBE: IEPECEKAIOIIUECS,

1 NapauIeIIbHbIE U CKPEINBAIOIINECS !
IIpsIMBIE
[TapamrenpHOCTh IPSIMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: M1apaJUICIIbHbIE IIPSIMBIC B 1

MPOCTPAHCTBE; MAPAIICILHOCTD TPEX
MPSIMBIX
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[TapamienbHOCTB IPSIMBIX U IVIOCKOCTEH B

13 npoctpanctBe: [lapamienpbHOCTh NPSMON 1 1
TUIOCKOCTH

14 VYIUIBI C COHANPABIEHHBIMU CTOPOHAMU 1

15 Yroa Mexay NpsSMbIMU B IPOCTPAHCTBE 1

16 Yros Mexay NpsSMbIMU B TPOCTPAHCTBE 1

17 [TapamienbHOCTh IIIOCKOCTEN: 1
napajuiesIbHbIe TUIOCKOCTH

18 CaoiicTBa mapaieIbHBIX MIIOCKOCTEH 1
[Ipocreiime mpocTpaHCTBEHHBIE (PUTYPHI

19 Ha IJIOCKOCTH: TETpadap, KyO, 1
napaiesIeuIe,

20 [TocTpoenue ceueHui 1

21 [TocTpoeHue ceueHui 1
Kontponbnas padota nmo teme "[Ipsmbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE. 1
[TapannenpbHOCTh NPSIMBIX U TJIOCKOCTEH"
[lepnieH UKy ISIPHOCTD MPSIMOM U

23 TUTOCKOCTH: TIEPTIICHIUKYIISIPHBIE IPSMBIC B 1
MIPOCTPAHCTBE

24 [Ipsimble napasienbHbIe U 1
MIEPIICHIUKYISIPHBIC K TNIOCKOCTH

o5 [IpsimMble napasienbHble U 1
MIEePIEeHIUKYISIPHBIE K IMJIOCKOCTH

26 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U 1
IJIOCKOCTH

97 [Tpu3Hak neprneHIuKyISIPHOCTU MPSIMON U 1
TUTIOCKOCTH

8 Teopema o npsiMO NEpIIEH AUKYIIAPHON 1
IJIOCKOCTH

29 TeopeMa 0 npsIMOM NEpIIEH UKYIIAPHOU 1
TUTIOCKOCTH

30 Teopema o npsiMO NepIIEH IUKYIIIPHON 1
IJIOCKOCTH
[lepnieHIuKyIsIp U HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT 1
MIPSIMOM JI0 TIIIOCKOCTH
[eprieHAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT 1
MPSIMOM A0 MIIOCKOCTH
[eprieHAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSTHHE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT 1

MPSIMOM A0 MIIOCKOCTH
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34

IlepneHUKysp U HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH [0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IIJIOCKOCTH

35

36

37

VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY
IPSIMOU U TNIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yroil
JBYTPaHHOIO yria

JIByrpaHHbI{ yToJ1, TMHEHHBIA YToJl
JBYTPaHHOI'O yria

38

IlepneHuKyIAPHOCTD MIJIOCKOCTEM:
IIPU3HAK NEPIECHIUKYISPHOCTH IBYX
IIJIOCKOCTEN

39

[lepneHuKyIpHOCTD IJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

40

[lepneHuKyIApHOCTD IJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEN

41

Teopema o TpEX neprneHAnKyJsapax

42
43

44

Teopema o TpEX MepneHIUKYIAPaX
Teopema o TpEX MepneHIUKYIAPaX

KonrtponbHas pabora no remMmam
"[lepneHIUKYISAPHOCTD MPSAMBIX U
LAl

mI0ckocTe" U "YTIIbl MEXy IPSIMBIMU U
IJIOCKOCTSAMA"

45

46

IlousTue MHOI'OrpaHHHKa, OCHOBHBIC
QJICMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTI<a
MHOTI'OrpaHHUKa

IIpu3ma: N-yronbHas Npu3Ma; rpaHu U
OCHOBAHUS PU3MBL; IPsIMasi U HAaKJIOHHAS
pU3MBbI; OOKOBas U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

47

[Tapamtenenunesn, NpsAMOyTrOJIbHbBIN
NapauIeIICIUIE] U €r0 CBOWCTBA

48

49

[Inpamupa: N-yrosgpHas NUpaMuIa, TPaHU U
OCHOBaHHE MUPaMHM/Ibl; OOKOBas U MOJTHAs
ITOBEPXHOCTh IMUPAMHU/IbI; IPABUIIbHAS U
yceuéHHas nupaMua

[IpaBuIIbHBIE MHOTOTPAHHUKH: TTIOHSITHE
MPaBUIILHOTO MHOTOTPAHHUKA; TTPaBUIIbHAS
Mpu3Ma U MpaBUIbHAS TUPAMUJIA;
MpaBUJIbHAS TPEYTOJIHHAS TUPaMHUIA U
MIPaBWIIbHBIN TeTpadIp; KyO
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IIpencrasnenue o MpaBUIIBHBIX

50 MHOT'OTPaHHUKAX: OKTadAp, J0JeKadip U 1
HKOCadIp.
CuMMeTpus B POCTPAHCTBE: CHMMETPUS
OTHOCHUTENIbHO TOYKH, IPSIMOM, TNIOCKOCTH.
o1 DneMEHThl CUMMETPUH B IUpaMuax, 1
napajuiesienune1ax, NpaBuibHbIX
MHOTOTpaHHUKAX
52 Boruncnenue 3J1eMEHTOB MHOTOTPAHHHUKOB: 1
pEOpa, TuaroHau, yribl
[Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM
53 MOBEPXHOCTU MPSIMON MPU3MBI, IIIOIIAh 1
OCHOBaHUH, TeopeMa 0 OOKOBOU
MTOBEPXHOCTHU MPSIMON TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABWIILHOM MHUPAMUJIBI, 1
TeopeMa o IIouaau OOKOBON MOBEPXHOCTH
YCEUEHHOW MUPAMUJbI
55 'I‘<0HTpOJII)Ha$I pabota 1o Teme 1
MuororpaHHuku"
56 [TonsTe 06 00BEME 1
S7 O0BEM nupamMuIsI 1
58 O0BEM TUPAMHUTBI 1
59 O0BEM TUPAMHUTBI 1
60 O0BEM TUPAMHU/TBI 1
61 O0BEM TTPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O0BEM ITPU3MBI 1
64 KonTponbHas pa6"0Ta 1o Teme "OO0bEMBI 1
MHOTOTPaHHUKOB
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHuil. [locTtpoenue ceuenuii B 1
MHOTOTPaHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BeuKciieHne pacCTOAHUMN: MEXIY
66 JBYMsI TOYKAMH, OT TOYKH JIO TIPSIMOH, OT 1
TOYKH JI0 TUIOCKOCTHU, MEXTY
CKPEIIHUBAOIIUMUCS TIPSIMBIMHU
67 WtoroBas koHTpoJIbHAs paboTa 1
[ToBTOpeHmEe, 0000IIEHNE CHCTEMATH3AITUS
68 3HaHUW. BEIYKCICHHE YTTI0B: MEXKIY 1

CKPELIUBAIOIIUMUCS IPSIMBIMU, MEKIY
MIPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX
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‘ YIJIOB, YIJIOB MEXKIY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68




n/n

Tema ypoka

Cdepa u map: meHTp, paamnyc,
JIMaMETp; IJIOIAIb TOBEPXHOCTH
cepsl

11 KJIACC
KoanyecTBo 4acos

Bcero

K/P

I/P

(PO

19

B3anmHuoe pacronosxenue cepsl
U TUIOCKOCTH; KacaTelbHast
IUIOCKOCTH K cpepe; MIIoap
chepnl

N3o0pakenue cdepsl, mapa Ha
miockocT. CeyeHus mapa

unuuapudeckast TOBEPXHOCTb,
o0pa3yronye HUIHHIPHYECKON
MMOBEPXHOCTH, OCh

AJTUHIPUYECKON MTOBEPXHOCTH

[umuHap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroImas u
0Cb; IJI0Iab OOKOBOM U ITOIHOM
MTOBEPXHOCTH

N300pakeHre MUIMHAPA HA
iockocT. Pa3BépTka nmnmuHapa.
CeueHus HUIMHIpPA
(TUIOCKOCTBI0, MapauIeIbHON WUITH
NEPIeHIUKYISIPHON OCH
UAJTUHIPA)

10

Konnueckas noBEpXHOCTb,
o0pa3yronire KOHH4eCKon
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKON IOBEPXHOCTHU

Konyc: ocHOBaHME U BepIINHA,
o0pa3yrolas ¥ 0Ch; IJIOMIA b
OOKOBO U MOJHOM MOBEPXHOCTHU
VYceuéHHblil KOHYyC: 00pa3yrolye
U BBICOTA; OCHOBaHUS U OOKOBast
MIOBEPXHOCTh

N3ob6paxkenue koHyca Ha
MJI0CKOCTH. Pa3BépTka KoHyca.
CeueHust KOHYyca (IUIOCKOCTBIO,
napasuieibHON OCHOBAHHMIO, U
IUIOCKOCTBIO, IPOXOASILEN Yepes
BEPILHUHY)
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11

12

KomOunanus ten BpameHus u
MHOI'OIPAaHHUKOB

MHOrorpaHHuK, ONUCAHHBIN
oko1o cepsr; chepa, BmucaHHAS
B MHOT'OTPaHHUK WJIM B TEJIO
BpalleHus

13

[Nousatie 06 00BpéMe. OCHOBHEIE
CBOICTBA 00BEMOB TeJl

14

O0BéM UIMHIPa, KOHYCA

15

O06bEéM mapa u miomaas cheps

16

17

18

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIICHUS MEXTY
IJIOIIAIMU ITOBEPXHOCTEN,
00BpEMaMU ITOTOOHBIX TENI

KonTponbHas padoTa mo Temam
"Tena Bpamenus" u "OO0beMbl

TCJI

Bekrop Ha miockocTH U B
IPOCTPAHCTBE

19

CrnoxeHue U BBIYUTaHHE
BEKTOPOB

20

YMHOKEHUE BEKTOPA HA YUCIIO

21

Pa3znosxeHne BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuio nmapamenenumnena

22

Pemenne 3amay, cBI3aHHBIX C
IIPUMEHEHUEM IPaBUIl ACUCTBUN
C BEKTOpaMu

23

[IpssmoyronbHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunatsl BexTopa.
[Ipocreiine 3ana4u B
KOOpPJIMHATaxX

24

25

VYron Mexy BEKTOpaMH.
CkanspHOe Mpou3BeIeHNE
BEKTOPOB

Brruucnenue YIJIOB MCXKAY
MMPSAMBIMH U IIJIOCKOCTSAMU

26

KoopanHatHO-BEKTOPHBIN METOT
IIPY PELIEHUH T'€OMETPUUECKUX
3amaq

27

KonTponbhas pabota no teme
"BekTopbl U KOOPJIMHATHI B
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npocTtpaHcTae”

28

29

30

[ToBTOpeHue, 0600IICHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE GUTYPBI, (HAKTHL,
TEOpeMbI Kypca INIaHUMETPHH

[ToBTOpeHnue, 0600IICHNE U
CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOpeMbI Kypca IIIaHUMETPHH

[ToBTOpEeHHE, 0000IICHUE U
cHCTEMaTHU3alus 3HaHuH. 3aga4un
MJIAHUMETPUH B METOJIbI UX
pelIeHus

31

32

[ToBTOpeHue, 0600IICHNE U
cucTeMAaTHu3alusa 3HaHUH. 3agaun
TUTAHUMETPHUH U METOJIBI X
pelIcHus

[ToBTOpEHHE, 0000IICHUE U
CHCTEeMAaTH3aIus 3HAaHUMA.
OcHoBHbIe GUrypsl, GakThl,
TEOPEMBI Kypca CTePEOMETPHH

33

Wrorosas koHTpoJibHas paboTa

34

IToBTOpEHME, 0000IIICHUE U
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O NIPOLIECCA
OBSA3ATEJBHBIE YYEGHBIE MATEPUAJIBI 1JI1 YYEHUKA
* Maremartuka: anrebpa U Hayajla MaTeMaTHIeCKOro aHalu3a, reometpus. ['eomerpus, 10-11 kmaccer/
Aranacsu JI.C., byry3oB B.®., Kagomie C.b. u apyrue, AxkimonepHoe o0miectBo «31aTenscTBO
«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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