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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yue6Horo kypca «I'eomerpusi» 6a30Boro ypoBHs AJisi 00yyaromuxcs
1011 xmaccoB paspaborana Ha ocHoBe DenepaabHOrO TOCYAaPCTBEHHOIO 00pPa30BATEIIEHOTO
CTaHJapTa CpelHero obuero odpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
NPEIbABISEMBIX K MAaTEMAaTHUECKOMY OOpa30BaHUIO, M TPAJUIIMKA POCCUHCKOTO0 00Opa3oBaHus, a
Takke ¢ yuétoMm QenepaibHOl paboueilt mporpaMMbl BocmUTaHUS W (enepanbHON padodeit
nporpaMmel yueOHoro kypca «I'eomerpus». Peanuzanus nmporpaMMbl oOecrieuuBaeT OBJIaJCHNE
KJIIOYEBBIMM KOMIIETEHIMSMH, COCTABIIIOIIMMHU OCHOBY JUIsl CaMOPa3BUTUS M HENPEPHIBHOTO
o0pa3oBaHMsl, LEJIOCTHOCTh OOLIEKYJbTYpPHOIO, JUYHOCTHOIO M I03HABATEIBHOTO pPa3BUTHUS
JUYHOCTH 0OYYaIOLIUXCS.

HEJNX U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YPOBHE CpelHero ooumero ooOpa3zoBaHus
00yCIJIOBJIEHa MpPAaKTUYECKOM 3HAYMMOCTBIO METAalpEeIMETHBIX M IPEIMETHBIX pPE3YyJIbTaTOB
0o0yuyeHHs T€OMETPUM B HANpaBIECHUU JIMYHOCTHOTO Pa3BUTHUA OOyyaromuxcs, (GOopMUpPOBaHUS
(GyHKIMOHAIBHOW MaTeMaTHYeCKOM T'pPaMOTHOCTH, HM3y4Y€HHUS APYTUX Y4YeOHBIX JHUCLUIUIMH.
Pa3zButne y oOydaromuxcsi NpaBWIbHBIX MPEACTaBICHUH O CYHIHOCTH M MPOUCXOXKIECHUH
F€OMETPUUYECKUX a0CTpaKLUi, COOTHOILIEHUH PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTpa’keHUs
MaTEMaTHYECKOM HAyKOH SIBJICHUH U MPOLIECCOB PEAIBHOIO MHMpA, MECTE TE€OMETPUU B CUCTEME
HayK W pOJIM MaTeMaTUYECKOr0 MOJEIUPOBAHUS B HAyYHOM I[IO3HAHUM U B IPAKTUKE
crocoOCTByeT ()OPMHUPOBAHHIO HAYYHOTO MHMPOBO33PEHMS YYallUXCs, a TaKXKe KauecTB
MBILLUIEHNS, HEOOXOUMBIX JIJIS /1allTallii B COBPEMEHHOM OOILIECTBE.

l'eomerpust sBisiercss onHUM U3 0a30BBIX NPEAMETOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHMs, TaK Kak oOecreyrMBaeT BO3MOXKHOCTb M3Yy4YCHMs KaK JUCLMIUIMH €CTECTBEHHO-
HAy4HOU HAIIPaBJIECHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MblnuleHHE, (GopMUpyeMoe NpH H3YyYEHUH OOYJarONMMUCS IMOHATHHHBIX
OCHOB TEOMETPHUM U IIOCTPOCHUU LEHNOYKH JIOIMYECKUX YTBEPXKICHUH B XOJE pPELICHUs
FEOMETPUYECKUX 3a/a4, YMEHHE BBIIBUraTb U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIONB3YIOTCSl IPU PEHIEHHM 3aJad €CTECTBEHHO-HAyYHOro WMKJIA, B YaCTHOCTH U3 Kypca
buzuku.

YMeHue opueHTUpPOBaThCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IacTIX
NesITeIbHOCTH YesoBeka. OpHeHTaIMs YelloBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBUE €T0 COLUAIBHOTO OBITHS, (OpMa OTPAXKEHUS OKPY>KAIOLIETO MUPA, YCIOBHE YCIEIIHOTO
MO3HAHUS u AKTUBHOTO npeoOpazoBaHus JeHCTBUTETLHOCTH. OnepupoBaHue
MPOCTPAHCTBEHHBIMU 00pa3amMu OO0BEAUHSET pa3Hble BUJIbI YU€OHON U TPYIOBOM AEATEIHHOCTH,
SBIISIETCS OJHUM U3 TPO(ECCHOHATBFHO BaXXHBIX KA4eCTB, IIOPTOMY aKTyaldbHa 3ajada
dopmMupoBaHus 'y O00ydYaloIIMXCS MPOCTPAHCTBEHHOI'O MBIIUIEHUS KaK pPa3HOBUIHOCTHU
00pa3HOr0 MBINUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHYECKON
JESITeIbHOCTH 110 MHOTHM HaINpaBICHUSIM.

Lenb ocBOEHUs mporpaMMsbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00y4EHUS
— 00meo0pa3zoBaTeIbHOE U OOLIEKYJIBTYPHOE pPa3BUTHE OOydYarOIIMXCs uepe3 obecreueHue
BO3MOKHOCTH MPUOOPETEHUSI M HCIIOJIb30BAHUS CUCTEMAaTHUYECKUX NeOMETPUUYECKHX 3HAHUM U
JecTBU, crieupUUHBIX T€OMETPUHN, BO3MOXKHOCTH YCIIEIIHOTO MPOJIOJKEHUST 00pa30BaHUs 110
CHEIHAIbHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM UCIOJIb30BaHUEM I'€OMETPHUH.



[Iporpamma 1o reomeTpund Ha 0a30BOM YypOBHE IMpeAHa3HAueHa IJs OOYyYaroIuxcs
CpPEeHEeM IIKOJIbI, HE HCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPyJAHEHUH HAa YpOBHE OCHOBHOTO
obmiero o6paszoBanusa. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOWTH
o0mye MaTeMaTHYeCKUEe YMEHUs, CBA3aHHBIE CO CIEIHU(PHUKON T€OMETPHUH U HEOOXOAUMBIE IS
JKU3HU B COBPEMEHHOM 00111ecTBe. KpoMe 3Toro, oHu UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHUIO
Oosee TIy0OKO, €ClIi B JAJIbHEHIIEM BOHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUSAX B
npohecCuOHaTBbHOM e TEIbHOCTH.

JlocTrkeHue 1esii OCBOEHHUSI IPOTrpaMMbl 00€CIeUnBaeTCs PEILICHUEM COOTBETCTBYIOLINX
3anad. [IpuopureTHsiMu 3a1adyamMu ocBoeHus Kypca «['eomerpun» Ha 6azoBoM ypoBHe B 10—11
KJIaccax SIBJISIOTCS:

dbopMupoBaHrEe MPECTABICHUS O F€OMETPUM KaK YacTH MHPOBOM KyJIbTYpbl U OCO3HaHHE €€

B3aUMOCBSI3H C OKPYXKAIOINUM MUPOM;

dbopMupoBaHUEe MpPEICTaBICHUS O MHOTOTPAaHHMKAX M Telax BpallleHUus KaK O BayKHEHIIHUX
MaTEMaTUYECKUX MOJEIAX, IIO3BOJIIOIIMX OIMCHIBATh U U3y4aTh Pa3HbIC SBJICHUS OKPYXKAIOLIETO
MHpa;

dopMHupoBaHHME YMEHHs paclo3HaBaTh Ha YepTekaxX, MOJENAX M B pPEaJbHOM MHpE

MHOT'OIPAHHMKH U T€Ja BPallleHHUS;

OBJIQ/ICHUE METOJaMM DPEUICHHs 337a4 Ha TOCTPOCHHUS Ha M300PaXKEHUSAX MPOCTPAHCTBEHHBIX
buryp;

¢dopMHupOBaHUE yMEHHUS ONEPHPOBATH OCHOBHBIMH MOHSATHSIMH O MHOTOTPAaHHHMKAX M Telax

BpAIICHUS U UX OCHOBHBIMU CBOMCTBAMU;

OBJIQ/ICHUE AIITOPUTMAMH PEIICHUSI OCHOBHBIX THIIOB 3aja4; (HOpMUPOBAHHE YMEHHS POBOANUTH

HECJIOKHBIE J10Ka3aTEeIbHbIE PACCYKICHHS B XOJI€ PEIICHUS CTEPEOMETPUUECKUX 3a7a4 U 3aa4 ¢

IIPAKTUYECKUM COJEPIKAHUEM;

pasBUTHE HUHTEIEKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH 0Oydarommxcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUI, KpUTUYHOCTH MBILIUICHHUS;

¢opmupoBaHue  (QYHKUMOHAIBHOM  TIPaMOTHOCTH, PpEJIEBAHTHOH TI'E€OMETpUHU:  YMEHHE

pacro3HaBaTh MPOSBICHUS TE€OMETPUUYECKHX TMOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B

peaNbHBIX KU3HEHHBIX CUTYAIUsIX U MPH M3YYCHUHU JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEpHOcTeHd, (hOopMynHpoBaTh MX Ha f3bIKE T'€OMETPUU U CO3/1aBaTh

F€OMETPUYECKUE MOJEIU, IPUMEHATH OCBOCHHBIM TI'€OMETPUYECKHM ammapar sl PELIeHUs

MIPaKTUKO-OPUEHTHUPOBAHHBIX 33/]a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3YJIHTATHI.

OTnnuuTeNnbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBISIETCS BKIOYEHHUE B KypC CTEPEOMETPHH B
HayaJle €ro U3y4eHHs 3a/1ad, pelaeMbIX Ha YPOBHE MHTYUTHUBHOTO MO3HAHUS, U ONPEACIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO W
MPOCTPAHCTBEHHOI'O  MBIIUICHUS, CTUMYJIMPYET MPOTEKAHWE MHTYUTHUBHBIX IPOILIECCOB,
MOTHUBUPYET K JAIIHEHILIEMY U3YYECHUIO IIPEAMETA.

[Ipenmourenne oOTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOyuYeHus, TO €cCTh
TEOPETUYECKUE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-TIPAKTUUYECKOM
NesTenbHOCTU. Pa3BuTue MNPOCTPAaHCTBEHHBIX MPEACTABICHUN y ydyalluxcsi B  Kypce
CTEPEOMETPUH MIPOBOJIUTCA 32 CUET pEIICHHs 3a7jad Ha CO3AaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpasza MPOBOJUTCS C
OTIOPOY HA HATJISAHOCTH, & ONEPUPOBAHKE 00Pa30M — B YCIIOBUSX OTBIICYCHHS OT HATJISAHOCTH,
MBICJIEHHOTO U3MEHEHHUS €T0 UCXOJHOTO COACpPHKAHMUSL.



OcHoBHbBIE conepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kmnaccax:
«MHororpanHukn», «IIpsMble 1 MI0CKOCTH B MpocTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOPAMHATHI B IPOCTPaHCTBEY. PDOPMUPOBAHNE JTOTMUECKUX YMEHUN paclpeessieTcsl HE TOIbKO
[0 COJAEp)KaTeNbHbIM JIMHUAM, HO M N0 rogamM oOOy4YeHHMs Ha YPOBHE CpPEIHEro OOLIero
o0pa3oBaHwsl.

Conepxxanrie 00pa30BaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJibTaTaM OCBOCHHS
paboueii mporpaMMbl, pacipeeEHHBIM 110 To/1aM 00y4eHHUs, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
4yToObl ~ OBJAJ€HHE TIEOMETPUYECKHMH  MOHATHSMM M HaBbIKAMH  OCYIIECTBIISLIOCH
IIOCJIEI0BATEIBHO U IOCTYNATEJIBbHO, C COOJIIOJICHHMEM IPUHIKIA I[IPEEMCTBEHHOCTH, UYTOOBI
HOBBIE 3HAHUS BKIIOYAJINCH B OOIIYI0 CUCTEMY T'€OMETPUYECKHUX MPEeACTaBICHNH 00yJaromuxcs,
pacmupsis 1 yriy0msis e€, o0pas3ys MpoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpuun otBoAMTCS 2 yaca B HeAento B 10 kimacce u 2 yaca B Henento B 11
KJIacce, BCEro 3a JiBa rojia ooyueHus — 134 yueOHBIX Jaca.

YMK

10-11 knace:

JI.C. Aranacsan, B.®. byry3os, C.b. Kagomues, O.I'. Ilo3nsk, JI.C. Kucenena.
['eomerpuss (0a3zoBbIi M yrayOsieHHBIH ypoBeHb). 10-11 kmaccel. YueOnuk. Mockaa.
«IIpocsermienue».



COAEP)KAHME YYEBHOI'O KYPCA
10 KJIACC
IIpsiMble U MJIOCKOCTH B POCTPAHCTBE

OCHOBHBIC ITOHSTHUS CTCPCOMCTPHHU. Tqua, npsmas, MmiI0CKOCTb, IMPOCTPAHCTBO. Ilonsarue
00 aKCHOMAaTHYECKOM IOCTPOCHUHN CTEPECOMETPUN: AKCHUOMBI CTEPCOMETPHH U CIICACTBUA U3 HUX.

B3aumHoe pacriosioskeHue NpsIMBIX B IIPOCTPAHCTBE: NEPECEKAIOINECS, MTApaJUIEIbHbIE U
cKkpemuBamomuecs npsMbele. [lapannenbHOCTh MHPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble TpsAMBIE B IPOCTPAHCTBE; MAPAJUIENBHOCTh TPEX MPSIMBIX; NapajuIeIbHOCTD
OpsIMOM M TUIOCKOCTH. YTJIBI C COHAIIPAaBICHHBIMH CTOPOHAaMH; YroJl MEXAY MpsIMbIMHU B
npoctpaHcTBe.  IlapamienpHOCTh  IJIOCKOCTEH:  mapajulelbHble  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IIockocTel. [IpocTeiine mpocTpaHcTBEHHBIE PUTYphI HA IMJIOCKOCTHU: TETPAdIp,
KyO, mapaenenurne;; IOCTPOSHUE CEYSHUH.

[lepnenauKyJIApHOCT  OPSIMOM M IUIOCKOCTH:  NEPIEHIUKYJISIPHBIE  IpsIMbIE B
IIPOCTPAHCTBE, MpsIMbIE NApAUICIbHBIE M IEPHECHIUKYJSIPHbIE K IUIOCKOCTH, IIPH3HAK
NEPHEHANKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOH IEpPHEHAUKYJISPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; ABYTPAHHBIM YIoOl,
JIMHEHHBIM yrojl JABYIpaHHOro yriya. IlepneHaukyisip ¥ HaKJIOHHBIE: PACCTOSHHME OT TOYKHU 0
IUIOCKOCTH, PACCTOSHUE OT HOPAMOM J0 IUIOCKOCTH, NPOEKIMsS (UIypbl Ha IJIOCKOCTb.
IlepneHAUKyISIPHOCTD IUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCTEN. Teopema
0 TPEX NEPIEHIUKYIISPaX.

MHOTrorpaHHUKH

[lonsiTie MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOTPaHHMKA, BBIIYKIBIE W
HEBBIIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yroapHasi npu3ma; rpaHu
U OCHOBAHUS MPHU3MBI; MIPsIMasi U HAaKJIOHHAs! IPU3Mbl; OOKOBAasl M TOJIHAsl TIOBEPXHOCTH IMPU3MBI.
[Tapamtenenunesn, NpsAMOYTOJIbHBIN MapajulesienuIe] U ero concrea. [lupamuna: n-yrosnbHas
nupamMmusia, TpaHW W OCHOBaHME MUPaMUAbI; OOKOBask M IOJIHAS HOBEPXHOCTh MUPAMUJIBI,
OpaBWIbHAs M yceu€HHas MNHpaMuAa. OJEMEHTbl MNpU3Mbl U nOUpaMuibl. llpaBuibHbIE
MHOTOTPaHHMKH: IMOHSTHE NMPABUIBHOIO MHOIOI'DAHHUKA; MpaBUJIbHAs IIpU3Ma U IIPaBHIIbHAS
NUpaMuJa; MpaBuiIbHasl TPEyrojbHas MUpaMuaa U NpaBWIbHBIN TeTpasp; KyO. [IpeacraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HOAeKa’ap M ukocadap. CeueHus npusMbl U
MUPAMU/IBL.

CI/IMMCTpI/IH B MPOCTPAHCTBC: CHUMMCTPUA OTHOCHUTCIBHO TOYKH, HpHMOP’I, IIIIOCKOCTH.
DJEeMEHTBI CUMMCTpPUH B IIUpaMUiax, mapaijiCJICrIcaax, nmpaBujJIbHbIX MHOTI'OIPpaHHUKAX.

Bbruncrienne 3neMeHTOB MHOTOTPaHHUKOB: pEOpa, quaroHanu, yrisl. [lnomans 60KoBOM
MIOBEPXHOCTH M IIOJIHOM IOBEPXHOCTH MPAMOW IpPHU3MBI, ILIOIIAJb OCHOBAaHUMN, TEOpeMa O
OOKOBOW MOBEPXHOCTH NpsAMOM mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU
NPaBWIBHOM NHMpamMHabl, TeopeMa O IJol@ann yceuy€éHHoM nupamuisl. [loHsTHe 00 oOBEME.
O06BEM nupaMubl, MPU3MBI.



[MomoOupie Tenma B mpoctpancTBe. COOTHOIICHHS] MEXIY IUIOMAASIMH TIOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TE.



11 KJIACC
Tesa BpauieHus

[Munuaapuyeckas TMOBEPXHOCTb, OOpa3ymoollue WIMHIPUYECKONH TOBEPXHOCTH, OCh
UWIMHAPUYECKON ToBepXHOCTH. L{umuuap: ocHOBaHUS 1 OOKOBasi MOBEPXHOCTh, 0Opasyromas u
0Cb; IJIOLIAAb OOKOBOM U TOJTHOW MOBEPXHOCTH.

KoHnueckast moBepXHOCTh, OOpa3yronie KOHHYECKOW IOBEPXHOCTH, OCh M BEpIIMHA
KOHHUYECKOW moBepxHocTH. KoHyc: ocHOBaHWe M BeplinHa, oOpasylomias M OCb; IUIOLIA[b
OOKOBOI W TIOJIHOW TOBEPXHOCTH. YCEUYEHHBIN KOHYC: OOpasyrolue M BBICOTA; OCHOBAHHS U
0OOKOBast MOBEPXHOCTb.

Coepa m map: meHTp, paamyc, IMaMeTp; IUIOMAAb MOBEpXHOCTH cdephl. B3amMHoe
pacrosokeHue cepbl U MI0CKOCTHU; KacaTelbHas IJIOCKOCTh K chepe; mIomaas chepsol.

I/I306pa>1<eHI/Ie TCJI BpallICHUA Ha IMJIOCKOCTHU. P aBBépTKa HUWINHAPA U KOHYCA.

KomOunanuy Ten BpaleHUss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHMK, OMMCAaHHBIM OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK, WITU TEJIO BPAIICHHUS.

[Monstne 006 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 o00béMe
NPSIMOYTOJILHOTO Tapajuiesienuneaa 1 cieactsus u3 He€. O0bEM mumHApa, koHyca. O0bEM
nrapa ¥ miomaab chepsl.

[lono6ubie Tenma B mpocTpaHcTBe. COOTHONIEHHS MEXAY IUIOMIAJIIMU IOBEPXHOCTEH,
00BbEMaMu OAOOHBIX Tell.

CeueHus mwiMHApa (HapajUIelbHO M MEPHEeHIUKYJISPHO OCH), CEYEHUs KOHyca
(mapaJienibHOE OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BeRTOPLI U KOOPAUMHATHI B IPOCTPAHCTBE

Bekrop Ha mutockocTH U B ipocTpancTBe. ClI0KeHUE M BHIYUTAHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3joxkeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3axay, CBA3aHHbBIX ¢ IPUMEHEHUEM NIPaBUII IEHCTBUI C BEKTOPAMHU.
[IpsimoyronbHas cuctemMa KoopAMHAT B mpocTpaHcTBe. Koopauuatel BekTopa. [Ipocreiimime
3a/a4d B KOOpJAMHATax. YTrosl Mexay BekropaMu. CKaJspHOE IpPOU3BENECHUE BEKTOPOB.
Brruncienue yriioB Mexay NpsIMBIMH U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIA METOJ INPHU
pEIIEHNU T€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIbTATBI
JIMHHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS IMpPOrpaMMbl y4yeOHOro mnpenmMera «MaremaTHKa
XapaKTEePU3yHTCA:

I'paiknanckoe BocnuTanue:

c()OPMUPOBAHHOCTHIO TPAKIAHCKOW IMO3UIUU  OOYyYaromerocss Kak akTHBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOIO OOIIECTBA, MPEICTABICHHEM O MaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHH, NPOIEAYp TIpakJaHCKOro oO0ImiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIUAIBHBIMH HHCTHUTYTaMU B
COOTBETCTBHUH C UX (bYHKI_II/ISIMI/I 1 HA3HAYCHUCM.

HanI/IOTI/['-leCROC BOCIIMTAHHE:

c(OPMUPOBAHHOCTHIO POCCUMCKON TPAXKIAHCKOW MJIEHTUYHOCTH, YBXKEHHUS K MPOILJIOMY
U HAaCTOSALIEMY pPOCCHUMCKOM MaTeMaTWKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM
POCCHICKMX MaTEMaTUKOB U POCCHMCKON MaTeMaTHYE€CKOM IIKOJbI, K HMCIOJIb30BAHUIO ITHX
JOCTIDKEHHH B IPYyTUX HayKax, TEXHOJIOTUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIINTAHMSA

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOTO Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBCHHOI'O CO3HAHUWA, STUYCCKOI'0 MOBCACHHA, CBA3AHHOI'O C MPAKTHYCCKUM IMPUMCHCHUEM
JOCTHMKCHUM HAYKH U JIEATEIBHOCTHIO YUYEHOTO; OCO3HAHWEM JIMYHOTO BKJIAJa B MOCTPOCHUE
YCTOMYMUBOTO OYIyIIEro.

JcTeTHYECKOE BOCIUTAHUE:

9CTCTHYCCKUM OTHOIICHUEM K MHUpy, BKJIFO4as 9CTCTUKY MaTEMATHYCCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, pPEIICHUH, PacCyXICHUW;, BOCIPUUMUYUBOCTBIO K
MAaTCMAaTUYCCKUM ACIICKTaM pPa3JIMYHBIX BUIO0B UCKYCCTBA.

du3nyeckoe BOCIUTAHME:

cOPMHUPOBAHHOCTBIO yMEHHUSI TPHUMEHATh MaTeMaTH4YecKHe 3HaHWS B HHTEpecax
37I0pOBOTO M 0Oe30omacHOro oOpasa XM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3I0POBBIO
(3mopoBoe mHTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXA, PEryisipHas (Qusmueckas
aKTHBHOCTb); (PM3MYECKOTO COBEPIICHCTBOBAHMSA, NPH 3aHATUSAX CIIOPTHBHO-0310POBUTEIHHOM
JeSITeIBbHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHHEM IIEHHOCTU TPYIOJIIOOMS; MHTEPECOM K PazIHYHBIM
cdepam npohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MaTEeMaTHUKOW M €€ MPHIIOKEHUSIMH,
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YMEHHEM COBEpIIaTh OCO3HAHHBIM BbIOOp OyAyliel mpodeccuu U peann3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIE IUIaHbI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHU4ecKOMy OOpa3oBaHHIO U
camMo00pa30BaHMIO Ha MPOTSHKEHWH BCEM JKM3HH; TOTOBHOCTHIO K AKTHBHOMY Y4YacTHIO B
pELIEHNH IPAKTUYECKUX 3a1a4 MAaTEMATUYECKOM HAIIPaBIEHHOCTH.

IKo0JI0ruYecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO HKOJOTMYECKON KyNbTYpbl, NMOHUMAHUEM BIUSHUS COIHAIBHO-
SKOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NPUPOAHOW M COLMAIBHOM Cpelbl, OCO3HAHHEM
I00AaNBPHOTO  XapakTepa  dSKOJOTMYeCKUX  mpobjeM; OpHeHTaluedl Ha  IpUMEHEHUe
MaTEeMaTUYECKUX 3HAHWUU JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOMIEH CPe/bl, TUIAHUPOBAHUS
IOCTYIIKOB M OLIEHKHU UX BO3MOJKHBIX ITOCIEACTBUM JJIsI OKPYKAOLIEH CPEBL.

HeHHOCTI/I HAYYHOI'O IMNO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAYKH U OOLIECTBEHHON MPAKTUKH, MOHMMAHUEM MaTeMaTHU4YeCKOl Hayku Kak chepsl
YEJIOBEUECKON JIEATEIbHOCTH, ITAOB €€ Pa3BUTUA U 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKM ¥ MaTe€MaTU4YeCKOM KyJIbTypOH KaK CpEICTBOM ITO3HAHMS
MHpa; TOTOBHOCTBIO OCYIIECTBIATH IPOEKTHYIO M  HCCIEAOBATEIIBCKYH JIESATEIBHOCTD
WHJUBHTyaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHSI IPOTPaMMBbI Y4eOHOTO mpenMeTa «MareMaTHka
XapaKTePU3YTCS OBJIAJICHUEM YHUBEPCATLHBIMUA HO3HABAMEbHBIMU OCliCEUAMU,
VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY,  YHUBEPCATILHbIMU — Pe2ysMUEHbLMU
oeticmeusamu.

1) Yuusepcanvuvie nosnasamensusie oeiicmsus, obecnewusaiom opmuposarue 6A308blx
KOZHUMUBHBIX NPOYECCO8 00YHaromuxcst (0C0eHUe Memod08 NO3HAHUS OKPYICAIWe20 MUupd,
npUMeHeHUe J102ULeCKUX, UCCIe008aAmMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayueli).

Ba3oBble JJorudyeckue JeiicTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPHU3HAKKM MaTEeMaTHUYECKUX OOBEKTOB, MOHSITHUM,
OTHOIICHUH MEeXAy MOHATUAMM; (OPMYIMPOBATH ONpEACTCHUsS TOHATUN; YCTaHABIMBAThH
CYLLIECTBEHHBI MpPHU3HAK KJIacCHU(PHUKAIUU, OCHOBaHMS JUIsl 0OOOIIEHNS U CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIpUHUMATh, (OpPMYJIUPOBAaTH U MPEOOpPa3OBbIBATh CYXKICHHS: YTBEpAWUTEIbHBIE U
OTpHLIaTeNIbHbIE, €IMHUYHBIE, YACTHbIE U OOIINE; YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUNs B (pakTax, JTaHHbIX,
HaOJIIOIEHUSAX M YTBEP)KACHUAX; NpeAsiaraTh KPUTEPUH JIsi BBIBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUIL;

JienaTb BBIBOABI C HCIIOIB30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTHMBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHHUH, YMO3AKIOYEHUH 10 aHAJIOTUH;

MPOBOAMTH CAMOCTOSTENBHO [OKA3aTENIbCTBA MAaTEMaTHUYECKUX YTBEp)KIEHUH (TMpsMble M OT
IIPOTUBHOIO), BBICTpauBaThb AapryMEHTAlMI0, [PUBOAWTH IPUMEPbl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHS U BHIBObI;
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BbIOMpaTh Croco0 pelieHus yuyeOHOW 3aqaud (CpaBHMBATh HECKOJBKO BapUAaHTOB pEILICHMUS,
BBIOMpATh HanboIee NOAXOAIMNA ¢ YYETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPUEB).

Ba3zoBrbIe ucciaenoBareJnLCcKue NeliCTBHA:

UCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEAOBATEIbCKUNM HHCTPYMEHT IO3HaHUS; (HOpMyIHpoBaTh

BOIPOCHL, (UKCUPYIOIIME MPOTUBOpEUME, NpOoOIeMy, yCTaHABJIMBAaTh HCKOMOE W JIaHHOE,

(dbopMupOBaTh TMIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSTEILHO CIUIAHMPOBAHHBIA SKCIIEPUMEHT, UCCICIOBAHHME IO YCTAHOBJICHUIO
0COOCHHOCTECH MAaTeMaTH4YeCKOro OOBEKTa, SBJICHHUS, IPOIECCa, BBISBICHHIO 3aBUCHMOCTEH
MEKIY 00BEKTaMU, SIBIICHUSIMH, IIPOIIECCAMHM,

CaMOCTOATENILHO (HOPMYJTUPOBATh OOOOIIEHUS ¥ BBIBOJABI 10 pE3yJibTaTaM IPOBEAEHHOTO

HaOJIF0IEHUS, UCCIICIOBAHMS, OLCHUBATh JOCTOBEPHOCTh MMOJNYUYEHHBIX PE3yJIbTaTOB, BHIBOJOB U

000011IeHMIT;

HpOFHOSHpOBaTB BO3MOKHOC pa3BI/ITI/Ie Hpouecca, a TAaKXC BBIIABHUI'AaTb Hpe}IHOJ'IO)KeHI/IH 0O €1ro

pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH JEPUIATHI MHPOPMAITUH, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETA HAa BOMIPOC U IS
pelIeHUs 3a/1a4H;

BBIOMpaTh MHPOPMAIIHIO 3 UICTOYHUKOB PA3TUYHBIX TUTIOB, AaHATH3UPOBATH,
CHUCTEMATH3HPOBATh U HHTEPIIPETUPOBATh HHOOPMAIHIO pa3IMYHBIX BUIOB U (OPM
MPEJICTaBJICHNUS;

CTPYKTYypUPOBaTh MHPOPMAIIUIO, MPEACTABIATH €€ B Pa3NIUYHBIX (hOpMax, WILTIOCTPHPOBATH
rpaguvecKu;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH 110 CAMOCTOSTEIHHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvrvle KoMMyHUKamugHwvle Oelicmeus, obecneuusaom c@opmuposaHHoCs
COYUANLHBIX HABBLIKOG 00YYAIOUUXCA.

Oo0menmne:

BOCHPUHHUMATh U (HOPMYIIHPOBATh CYXKIEHHUS B COOTBETCTBHUU C YCIOBHAMH U LIEISIMHU OOILCHHUS;
ACHO, TOYHO, I'PAMOTHO BBIPpAXATb CBOIO TOYKY 3pCHHA B YCTHBIX W NHCBMCHHBLIX TCKCTaX,
JIaBaTh MMOSICHEHUS 110 X0y PEeIIeHHs 331a4i, KOMMEHTHPOBATh MTOJyYCHHBIN pe3yiIbTaT;
B Xome OOCYXJeHHs 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYXIAeMOW TEMBI, MPOOJIEMBI,
penraeMoi 3a1auy, BHICKA3bIBATh WIEH, HAIIEJICHHBIC HA MOWCK PEIICHHMS; COMOCTABIATh CBOH
CYXKIACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, 06Hap}I)KI/IBaTI) pasiinuue U CXoACTBO
NO3UIHMIA; B KOPPEKTHOH (hopMe (hOpMyIMpOBATh PAa3HOTIIACHS, CBOM BO3PAXKEHHS;
MNpEACTAaBJIAATL PE3YJIbTAThl PCHICHUA 3ada4dMd, OKCICPUMCHTA, MCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opMmar BBICTYIUICHHS C Y4ETOM 334 TPE3CHTAIMHA |
0COOEHHOCTEN ayAUTOPUH.

CoTpyaHnuecTBo:

NOHUMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAHJHOW W WHAWBUAYATbHOH pPabOTHI IpH

pelieHUH Y4yeOHBIX 3aJad; MPUHUMATh LEJlb COBMECTHOM JEeSATEeIbHOCTH, IUIAHUPOBATh

OpraHU3aIMI0 COBMECTHOM palOThl, pacmpeneisiTh BHIBI pabOT, IOroBapuBaThcs, 00CYKIaTbh

MpoIIecC U pe3yabTaT PaboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYMMNOBBIX ¢opmax paboTel (0OCyxkneHHus, OOMEH MHEHHH, «MO3TOBbIE

IITYpMbl» U HHBIE); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATb CBOM JIEHCTBUS C
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APYyIruMHu 4JICHaAMU
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KOMaH/bl; OLIEHMBAaTh KadecTBO CBOEr0 BKJIaJa B OOLWMH MPOAYKT 1O KPUTEPHSIM,
c(OpMyYIMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUSI.

3) Vhusepcanvhvle pecynamugnsle oeticmsus, 0becnedusarom Gopmuposarue CMoiCl08bIX
VCMAHOBOK U HCUHEHHBIX HABBIKOG TUUHOCHIU.

Camoopranusaums:

COCTABJIATH TUIAH, AITOPUTM PEUICHHUS 3a7auH, BEIOUPATH CIIOCO0 pelIeHUs ¢ yI4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMH IO3HABATEIbHOW peQIIeKCHH KaK OCO3HAHWS COBEPIIAEMBIX JEHCTBUI H
MBICIIUTENIBHBIX ~ TPOLIECCOB, HUX  PE3yJibTaTOB; BIAAETh CIOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3yJsibTaTa PEeIIeHNUs MaTeMaTU4EeCKOM 3a1a4H;

NpEeIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIpH pEHIEHUH 3aJaud, BHOCHTH
KOPPEKTHUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JNAHHBIX, HAHIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yjbTaTa LU U YCIOBUAM, OOBICHATh MPUUNHBI JOCTHKEHUS HITH
HEJOCTIKEHHUS]  Pe3yJbTaTOB  JIEATENbHOCTH, HAaXOAWTh  OMIMOKY, JaBaTb  OLIEHKY
npuoOpPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC
OnepupoBaTh NOHATHAMU: TOUKA, NPSAMAasi, INIOCKOCTb.

[IpuMeHATH aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PEIICHUH N€OMETPUUYECKHUX
3a/1a4.

OnepupoBarh MNOHATUSAMH: NApAJUICIBHOCTh U NEPHEHAUKYJISIPHOCTh MPSIMBIX U
IUIOCKOCTEM.

KJIaCCI/I(i)I/II_II/IpOBaTb B3aMMHOC pACIIOJIOKCHUC IPSAMBIX U IIOCKOCTEM B IMPOCTPAHCTBEC.

OnepupoBaTh MOHATUAMU: JIBYTPAHHBIA Yroi, TpaHd JBYIPaHHOTO yria, pedpo
3 >
JIBYTPAHHOTI'O yIJIa; JUHEHHBIN YroJl ABYTPaHHOIO yIJIa; IPpaJyCHas Mepa ABYTPaHHOTIO yria.

OnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIIbIII MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, TIPABIILHBI MHOTOTPAaHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHBI MHOTOTPAaHHHMKOB (ITUpaMUa; MPU3Ma, MPSIMOYTOJIbHBINA
napajienenunes, Kyo).

KnaccupumupoBath MHOTOTPaHHUKH, BBIOMpass OCHOBaHHS JUIsl  KJIACCU(UKAIUU

(BBIHYKJ'IBIC N HEBBIIIYKJIBIE MHOTOI'PaHHUKH; IIPaBUIJIIBHBIC MHOI'OI'paHHHUKH; IIPSAMBIE U
HAKJIOHHBIC ITPU3MEI, Hapannenennnenm).
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OnepupoBaTh NOHATUSAMU: CEKYILAs INIOCKOCTb, CEYEHNE MHOTOTPAHHUKOB.
OOBSICHATH MIPUHLMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3YsI METOJ CIIE/I0B.

CTpouth cedeHHss MHOTOTPAHHMKOB METOJIOM CIIEJIOB, BBIMOJHATH (BHIHOCHBIE) IUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BHI CBEPXY, COOKY, CHU3Y.

Pemarsn 3alau Ha HAXOXKACHNUEC 'COMCTPUICCKUX BCINYHUH 10 06pa3uaM HJIK aJIrOpuTMam,
MPUMCHSAA HU3BCCTHBIC AHAJIMTHYCCKHUEC MCTOAbLI IPHU PCIICHHU CTAHAAPTHBIX MATCMATHYCCKUX
3aJa4 Ha BBIYUCJICHUC paCCTO}IHI/Iﬁ MCXKAY ABYMS TOUYKAMH, OT TOUYKHU OO HpHMOﬁ, OT TOYKH A0
IJIOCKOCTHU, MCIKAY CKPCHIUBAIOIIHUMUCA ITPAMBIMU.

Pematp 3a1aun Ha HAXOXKEHUE T€OMETPUUECKUX BEJMYMH 10 00pa3laM WiIu aJlrOpuTMam,
[IPUMEHAS U3BECTHBIC AHAJIMTUYECKUE METOMABI IPU PELICHUU CTAaHIAPTHBIX MATEMaTHYECKUX
3a/lad HA BBIYMCICHUE YIVIOB MEXAY CKPCIUMBAIOIIMMUCA NPSIMBIMH, MEXAY NPAMOA U
IJIOCKOCTBIO, MEXAY IIJIOCKOCTSMHU, ABYTPAHHBIX YIJIOB.

Brraucasate 00bEMBI B TUIOIIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MTUPAMHIA) C
npuMeHeHHeM (QOpMyJ; BBIYUCIATH COOTHOLICHUS MEXIy IUIOMAASIMH TOBEPXHOCTEH,
00BbEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMH: CUMMETPHUS B MPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh
CUMMETPUH; LEHTP, OCh U TUNIOCKOCTh CUMMETPHH (PUTYPHI.

W3Bnekars, mpeoOpa3oBbIBaTh U MUHTEPIPETUPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuyecKux GUrypax, npeJCTaBICHHYIO Ha YepTexax U PUCYHKaXx.

HpI/IMCHHTb TCOMETPHUICCKUC (baKTBI A peIICeHHSA  CTCPECOMETPHUUYCCKHUX  3a/dad,
nmpearojararommux HECKOJbKO MIAaroB pClCHUs, C€CJIW YCIOBUA NPHUMCHCHUA 3alaHbl B SIBHOU

dopme.

HpI/IMeHHTb HpOCTGfIH.IPIC NporpaMMHBIC CpCACTBA U SJICKTPOHHO-KOMMYHHUKAIIUOHHBIC
CHUCTEMBI ITPU PCIICHUN CTCPEOMCTPHUICCKUX 3a7da4.

HpI/IBOI[I/ITB MNpUMECPbI MATCMATHYCCKHUX SaKOHOMepHOCTeﬁ B IIpupoac MW KHU3HH,
pacro3HaBaTb NPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC.

[IpuMeHATh MOJyYEHHBbIE 3HAHWS Ha MPAKTUKE: aHAIU3UPOBATh peajbHbIC CUTyallMH U
NPUMEHSATh  W3Y4YEHHBIE TOHATUS B  MPOIECCEe TOMCKA  PEIICHHUS  MaTeMaTH4eCKH
c(hopMyJIUPOBAaHHON MPOOIEMBI, MOJEIUPOBATh PEAbHbIE CUTyallud Ha SI3bIKE T€OMETPHH,
MCCJIEI0BATh MOCTPOCHHBIE MOJIENM C HMCHOJb30BAaHUEM T€OMETPUUYECKUX TOHSATHM U TEOpPEM,
anmnapara anredpsbl; peniatb NpakTUYecKue 3a7auu, CBSI3aHHbIE C HAXOKICHHEM IeOMETPHUECKHUX
BEJINYUH.

11 KUIIACC
OnepupoBatb MOHATUSAMU: LUJIUHAPAYECKAs MIOBEPXHOCTB, oOpasyromue

LWIMHAPUUYECKON TOBEPXHOCTH; LIMJIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIne KOHNYeCKOH
MOBEPXHOCTH, KOHYC; ChepUyeCcKasi IOBEPXHOCTb.
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PacnioznaBaTh Tena BpaleHus (UIMHID, KOHYC, cdepa u map).
OOBACHATH CITOCOOBI MOJTyYEHHSI TEJ BPAILICHHS.
KnaccudunmpoBats B3auMHOE pacioyioskeHue cepbl U INIOCKOCTH.

OHGpI/IpOBaTI) TIOHATHUAMMU HlapOBOﬁ CEIrMCHT, OCHOBaHHUEC CCTMCHTA, BBICOTA CCIrMCHTA,
HlapOBOﬁ CHOﬁ, OCHOBAHHUC HMIAPOBOI'0 CJIOS, BBICOTA MIAPOBOTO CJIOA; HlapOBOﬁ CCKTOD.

Bbrauciate 00bEMBI M IIIOMIAN TTOBEPXHOCTEH TEJI BpAICHHS, T€OMETPHUECKUX TEN C
npuMeHeHneM (Gpopmyi.

OnepupoBaTh MOHATHUAMHU: MHOTOIPaHHMK, BIMCAHHBI B cdepy U OMMCAHHBIH OKOJIO
cdepsl; chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO BPAILEHHSL.

Breraucnare cooTHomeHns MCXKIY IUIoIaasIiMu HOBCpXHOCTeﬁ u 00bEMaMu HOI[O6HBIX TECII.

N3o00paxarh u3yuyaemble (QUIYypbl OT PYKHM M C NPUMEHEHHEM IPOCTBIX YEPTENKHBIX
UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIC) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYD: BUA
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHUs TEJ BpAILlEHHS.

W3BnekaTb, MHTEPIPETUPOBATh U MPEOOPa3OBBIBATE MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (PUrypax, NpeCTaBICHHYIO Ha YepTeKax U PUCYHKAX.

OHepI/IpOBaTB IOHATHEM BCKTOP B IIPOCTPAHCTBE.

BBITOHATE IEHCTBHS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMHU OHU 00J1a1af0T.

[IpuMeHATH MpaBWIIO NapAJLICIICIIUIIEAA.
OnepupoBaTh NOHATUSAMU: JIE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YrOJI MEXKIYy BEKTOPAMH, CKaJSIPHOE

IMPOU3BCACHNUEC BEKTOPOB, KOJNIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

HaXOIII/ITB CYMMY BCKTOPOB U MNPOU3BCACHUC BCKTOPA HA YUCIIO, YT'OJI MCKAY BCKTOpaAMU,
CKaJIIpHOC NMPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BCKTOpPAM.

3a,I[aBaTB IIJIOCKOCTb YPABHCHUCM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT.

HpI/IMeHHTb TCOMCTPUUCCKUC (1)aKTBI Ji1 peHICHHA  CTCPCOMCTPHUUYCCKUX  3aa4ad,
mpearojararomux HECKOJBbKO MAaroB pCeliCHUs, C€CJIW YCIOBUA NPHUMCHCHUA 3alaHbl B SIBHOU

dopme.

Pemiate mpocreifiine reoMmeTpuuecKkue 3aaul Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/IA.
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Pemats 3aJa4yd Ha J0Ka3aTCIbCTBO MAaTCMaTHYCCKHUX OTHOIIICHUU U HaXO0XJICHUC
TCOMCTPHUICCKUX BCJIWYHH I10 06pa3uaM HJIN aJIroOpyuTMam, MpUMCHASA U3BCCTHBIC MCTOABI IIpU
PEIICHUHU CTAaHAAPTHBIX MATEMAaTUYCCKUX 3a1a4.

[IpumensTh npocreiinye NpOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHMKAI[MOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3a]1a4.

[TpuBoauTh TpHUMEPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TPUPOJAE U KU3HH,
pacro3HaBaTh MPOSBIICHHE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOTYy4YEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3HPOBATh PEabHbIE CUTyallUH M
IPUMEHATh  HU3YYEHHBIE TIOHATHS B MPOLECCE IOHWCKAa  PELICHHs  MaTeMaTHYECKH
chopMyIUPOBAHHOW MPOOJIEMBI, MOJIETUPOBATh pEaJbHBIE CHUTyallMd Ha S3BIKE TCOMETPHUH,
HCCIIEIOBATh MOCTPOEHHBIE MOJIEIN C MCIIOJIb30BAHUEM TIE€OMETPUYECKUX IOHATHU U TEOPEM,
amnmapara ajreOpbl; penarh IPaKTHIECKUE 3a/1a4, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX
BEJINYHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoimyecTBo yacos DJIEeKTPOHHBIE
HaumenoBanue pa3jieiioB u (undposbie)
Ne KonTpoibu IIpakTHyeck
/ TeM NPOrpamMMbl Bcero o0pa3oBaTebH
wn ble paboThl ue padoTbl
ble pecypchl
1 Hekoropeie cBeieHUS U3 TUIAHUMETPUN 5 bubmmnorexa LIOK
https://m.edsoo.ru/7f4147
36
) BBenenne. AKCHOMBI CTEpEOMETPHH U 5 bubmmorexa [IOK
UX CJIEACTBHUSA 131t6tos://m.edsoo.ru/7f4147
3 [TapamenbHOCTh MPAMBIX M IIOCKOCTEN 17 2 bubmmoreka [IOK
https://m.edsoo.ru/7f4147
36
4 [IeprieH UKy ISAPHOCTD 18 { bubnuoreka [IOK
PSIMBIX U IUIOCKOCTEH 131‘[6tos://m.edsoo.ru/7f4147
5 MHOTrOrpaHHUKH 11 1 bubmmoreka [IOK
https://m.edsoo.ru/7f4147
36
6 BeKTOpBI B IIPOCTPAHCTBE 6 1 bubmmoreka [IOK
https://m.edsoo.ru/7f4147
36
7 [ToBTOpenue 6 1 bubnuoreka [IOK
https://m.edsoo.ru/7f4147
36
OBIIEE KOJIMYECTBO YACOB 68 6

I10 ITPOT'PAMME
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11 KJIACC

KosmyecTBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3aesioB u ugposbie
Ne /it P Kontposbh IIpakTHyeck (mupp )
TeM NMPOrpaMMblI Bcero oOpa3oBaTe/ibH
ble padoThI He padoThbl
ble pecypchl
1 [ToBTOpenue Kypca reomerpun 10 Kmacc 3 bubmorexa [IOK
https://m.edsoo.ru/7f41473
6
2 MeTo/1 KOOPAMHAT B IPOCTPAHCTBE 12 1 bubanorexa [IOK
https://m.edsoo.ru/7f41473
6
3 Tena 1 MOBEPXHOCTH BpAIIECHUS 14 1 bubmorexa [IOK
https://m.edsoo.ru/7f41473
6
4 OO0BEMBI TEIT ¥ IUIOLIAIA UX 23 1 bu6mmoreka [IOK
OBEpXHOCTEl https://m.edsoo.ru/7f41473
6
5 HrtoroBoe MoBTOpeHHE Kypca 16 : bubmorexa [IOK
reomerpun 10-11 kaccos }61ttns://m.edsoo.ru/7f41473
OBIIEE KOJIMYECTBO YACOB 68 4

[10 [IPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo yacoB

Bcer
0

KonTpoibu
ble padoThI

IIpakTHyeck
ue padoThl

HexoTopsble cBeeHust U3 MIaHUMeTPUH (5 4acos)

[TapannensHOCTD U
NEPHEHAUKYJIIPHOCTh MPSIMBIX.
Yl

1

TpeyroapHUKH.

YeThIpexyroJIbHUKY.

OKpyXHOCTH, BIMCAHHBIC U
ONIMCaHHBIE.

IImomaau. Pemrenue 3agauq.

1

BBeenune. AKCHOMBI CTepeOMeTPHH H

UX cJIeacTBUsA (5 yaco)

[Ipenmet crepeomeTpumn.
AKCHOMBI CTEPEOMETPHUH.

1

[Ipenmer crepeomeTpum.
AKCHOMBI CTEPEOMETPHUH.

HGKOTOpBIe CICACTBUA U3 aKCHUOM.

Pemenue 3anau Ha npumeHeHne
AKCHUOM CTEPEOMETPUU U UX
CIIECTBUN.

10

Pemenue 3agau Ha npuMEHEHE
AKCHUOM CTEPEOMETPUHU U UX
CIIEICTBUN.
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IMapajuieqbHOCTH NPSIMBIX U IJI0cKOcTeH (17 yacoB)

11 [TapasienbHbIE IPSIMBIE B 1
IIPOCTPAHCTBE.
12 [TapamienbHOCTh IPSIMOM U INTIOCKOCTH. 1

20



[TapamiensHOCTh IPSIMON U

13 IJI0CKOCTH. Pemienue 3anau. 1
14 CkpeuBarouiecst npsimMble 1
15 VYribl ¢ COHanpaBlIeHHBIMU i
CTOPOHAMHU. YTOJ MEXAY MPSIMBIMHU.
Pemenue 3agau no reme «B3aumMHoe
16 PacIoIOKEHHUE IPSMBIX B 1
IPOCTPAHCTBE. YTOI MEXY IBYMS
MIPSIMBIMU.
Pewienue 3anau o teme
17 «ITapannenbHOCTh 1
MPSAMBIX U IIOCKOCTEN.
Konrtponsnas padora Nel no teme
18 «AKcuoMbl ctepeomeTpuu. Bzanmuoe 1
pacIroIoXKeHHE MPSMBIX,
MIPSIMOM U TUIOCKOCTI.
19 AHanm3 KOHTPOJIbHOU |
pabotsl. [lapannensHbie
IIJIOCKOCTH.
20 CBolicTBa napajuiesIbHbIX IIOCKOCTEH. 1
21 Tetpasap. 1
22 [Tapannenenumnesn. 1
23 3ajaun Ha IOCTPOCHUE CEYCHUH. 1
24 3ajaun Ha IOCTPOEHUE CEUCHUH. 1
25 O000I11IeHIE U CUCTEMATHU3AIUS 1
3HaHUM.
26 O06o0011eHNEe U CUCTEeMAaTU3AIUS 1

3HAHUH.
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27

KonTponbnast padora Ne2 o teme
«ITapamnenenunen. Terparap».
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28

[IepnieHquKynsipHBIE IPSMBIE B
npoctpaHctie. [lapamienbHbie
NIpsSIMEBIE,

NEePIEeHINKYISIPHBIE K MIOCKOCTH.

29

[Ipu3Hak neprneHaAuKyIsIpHOCTH
pSMOM U TUIOCKOCTH.

30

TeopeMa o nipsIMoOid,
HNEepHEeHIUKYISAPHOH K MIIOCKOCTH.

31

[lepnieHANKYIAPHOCTD MPSIMOiL
U IUIOCKOCTH. Permenue 3a1ay.

32

PaccrosiHe OT TOUKH 110
mwrockocTh. Teopema o Tpéx
IEPIEHINKYIIAPAX.

33

PaccrosiHe OT TOUKH 110
mwrockocTh. Teopema o Tpéx
IEPIEHINKYIIAPAX.

34

Teopema o Tpéx
nepneHauKysipax. Pemenue
3a7ad4.

35

Teopema o TpEx
nepneHauKkyspax. Pemenue
3a1ad.

36

Teopema o Tpéx
nepneHauKysipax. Pemenue
3a/1a4.

37

Yroia Mexay NpsIMOH U TUIOCKOCTBIO.

38

JIByrpaHHbIi yroJ.

39

[Ipu3Hak neprneHaAuKyISIpHOCTH
JIBYX IUIOCKOCTEH.

23



40

[IpsAMOYTOIBHBIN MapasuIeIENIIE .

41

CBoiicTBa IpSMOYTOJIBHOTO
napanienenunena. Pemenune
3ajau.
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[ToBTOpEHME.

42 [lepneHIUKyISIPHOCTD MPSAMBIX U
IIJIOCKOCTEM.

43 IToBropenue. [lepneHIUKyYIIPHOCTD
MPSMBIX U IJIOCKOCTEN. Pemenune
3a/1a4.

44 O06o00111eH1E U TTOBTOPEHHUE.
Kontponsnas padora Ne3 o reme

45 «llepneHIUKyYIJIAPHOCTD
IPSIMBIX U IIJIOCKOCTE.
Muororpanauku (11 yacoB)

46 [ToHsiTHE MHOTOTPAaHHUKA.

47 [Tpusma. [Lnomans
HOBEPXHOCTH MPU3MBI.

43 [nomaae MOBEpXHOCTH
npu3Msbl. Penenue 3agad.

49 [lnomaae MOBEpXHOCTH
npusMel. Penienue 3anad.

50 [Mupamuna.

51 [IpaBunbHas nupamua.

52 [Inpamua. Pemenue 3amay.

53 Yceuennas nupamuaa. [Lnomans
MIOBEPXHOCTU yCEUEHHOU
IUPaMU/IBbL.

54 CummMeTpust B TPOCTPAHCTBE.
[TonsATHE IPpaBUIBHOTO
MHOTOTpaHHHUKA.

55 CumMMeTpust B IPOCTPAHCTBE.
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[ToHsATHE IPpAaBUIBHOTO
MHOT'OT'PAHHUKA.

56

KonTponbnas pabora Ne4 o teme
«MHOrorpaHHUKWY.
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BekTopsbl B npocTpancTBe (6 4acoB)

57 [TonsTne BexTOpa. PaBeHCTBO
BEKTOPOB.

53 Clio’)keHHe ¥ BEIYMTaHUE
BeKTOpOB. CyMMa HECKOJIbKUX
BEKTOPOB.

59 YMHOXEHUE BEKTOP Ha YHUCIIO.

60 KomrutanapHbie BEKTOPBI.
[IpaBuno napamienenunena.

61 Pa3noxeHne Bekropa 1o
TPEM HEKOMIUIAHAPHBIM
BEKTOPAM.

6 Konrtponsnas padora Ne5 no reme
«BekTopsD».

63 Hrtorosoe noropeHue.
AKCHOMBI CTEPEOMETPHUH U UX
CJIEICTBUSI.

64 [ToBTOopenue. [lapamnensHOCT
IPSIMBIX U IIJIOCKOCTEM.
IToBTOopenue. Teopema o Tpéx

65 MEPIEeHIUKYIISIPaX, IOl MEXay
MIPSIMOM U TUIOCKOCTBIO.

66 Wrorosas koHTpoJsibHas padoTa.
AHaM3 KOHTPOJIBHOU paboTHI.

67 [ToBTOpenue. Bexrops! B

IIPOCTPAHCTRBE,
UX MPUMEHEHHE K PEICHHUIO 3a/1a4.
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68 3aKTIOYUTENBHBINA YpOK-Oecena

10 KypCy F'€OMETpHHU.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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11 KJIACC

KosmyecTBo yacos
Ne /it Tema ypoxka B Koutpoabn IIpakTHyeck
cero ble padoThI He padoThbI
IloBTOpenue kypca reomerpum 10 kiaacca (3 yaca)
1 [TapannensHOCTh U |
NEePIEHINKYJIIPHOCTD B
IIPOCTPAHCTBE.
2 MHOrorpaHHuKH. 1
3 Bexkropsr. 1
Metoa koopanHaT B npocTpaHcTie (12 yacos)
4 [IpssMmoyronbpHas cucreMa 1
KOOp/IMHAT B IIPOCTPAHCTBE.
5 Koopaunatsl BexTopa. 1
Koopaunats! BekTopa. 1
7 CBs13p MEXly KOOpAMHATaMHU |
BEKTOPOB U KOOPJMHATAMHU TOUEK.
8 [Ipocreiimue 3a1a4u B KOOpAUHATAX. 1
9 VYros Mexy BEKTOpaMH. |
CkansipHO€ IIpOM3BEIEHUE
BEKTOPOB.
10 Yron Mexay BEKTOpaMH. |
CxkanspHoe Npou3BeICHNE
BEKTOPOB.
1 Brruncnenue yrioB Mexmy 1
MPSIMBIMH U TTOCKOCTSIMH.
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12

JBmxenue. Buapl n1BuxkeHus.

13

JIBm>xeHue. Buasl 1BMOKEHUS.

30



[ToBTOpenue. Pemenne 3amay mo reme

14 «MeTo KOOpJIMHAT B MPOCTPAHCTBEY. !
15 KonTponbhast padora Nel no teme |
«MeTo/1 KOOpJIUHAT B MPOCTPAHCTBEY.
Tesia n nmoBepxHocTu Bpamenus (14 yacos)
16 [TonsiTne uunuHapa. 1
17 [Imomaae MOBEpXHOCTH LUIUHAPA. 1
18 Hunuuap. Pemenue 3aaau. 1
19 Konyec. 1
20 [Inomane MoBEpXHOCTH KOHYCA. 1
21 YcedeHHbI KOHYC. 1
22 Cdepa u map. YpaBHeHue cepsl. 1
” B3aumHoe pacmonoxenne cheps |
Y TJIOCKOCTH.
24 Kacarenbnas miockocTs k cdepe. 1
25 [Tnomane chepsr. 1
%6 Pemenue 3amau. 1
MHororpaHHUKY, UIUHJP,
KOHYC U HIap.
27 Pemenue 3anau. 1
MHOTOTrpaHHHUKY, [HITUHJIP,
KOHYC H TIap.
28 [ToBTOpEeHME U 0000IIEHNE. 1
29 KonTponbhast pabora Ne2 o teme )
«Tena Bpamenus».
O0beMbI TeJ1 M IJIOIIAAU UX MOBEPXHOCTel (23 yaca)
30 [Tonstue o6bpema. O6beM |

IpsAMOYT'OJIBHOTO

31



napaJjuiejcnuicaa.

32



O6beM psAMOYTOIBHOIO

31 napawtenenunena. Oobrem 1
psIMON
MIPU3MBI C TPEYTOJIHLHUKOM B
OCHOBaHHH.
O6beM MpsAMOYTOIbHOTO
1 napautenenumnena. OobemM npsMoi |
MIPU3MBI C TPEYTOJIBHUKOM B
OCHOBaHUU
Pemenue 3amau.
33 O6beM psIMOi TPU3MBI. 1
34 O06beM IpsIMOi TPU3MBI. 1
35 O0beM nuIHHIpA. 1
36 O0beM nuIHHIpA. 1
37 Boruncnenue o0beMoB Te ¢ 1
MTOMOIIBIO HHTETpaIa.
38 O0beM HaKJIOHHOW MPU3MBI. 1
39 O0BemM TUpaMUIbL. 1
40 O6beM mupaMuIbL. 1
41 O6beM mupaMubl. 1
42 O0beM KoHyca. 1
43 O6beM konyca. Perenue 3amad. 1
44 Pemenne 3amad mo reme «O0BEMBI 1
TEI».
45 O6beM mapa. 1
46 O6beM mapa. 1
47 O6beM 1apoBOro CerMenTa, 1

rapoBOro CJjos, CEKTopa.
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48

OO0beM apoBOro CErMeHTa,
IIIAPOBOT'O CJI0SI, CEKTOPA.
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49 [Tnomane chepsr. 1
50 O0mweMm mapa 1 ero yacTei. |
[Tnomans chepsl. Pemenne 3amgay.

51 O06001eHNe 1 TOBTOPEHHE. 1
KonTponbHast pabora Ne3 o teme
52 «O0BEMBI TeJI U IUIOIAIN 1

UX [TOBEPXHOCTEN.

Hrorosoe nosropenue kypca reomerpuu 10-11 kaaccos (16 yacon)
53 AKCHOMBI CTEPEOMETPHH. 1
54 [TapanienbHOCTH B TPOCTPAHCTBE. 1
55 [TepnieHAMKYIAPHOCTH B IPOCTPAHCTBE. 1
56 MHOTrorpaHHUKH. 1
57 MHOrorpaHHUKH. 1
58 MHOTrorpaHHUKH. 1
59 Bexkrops! B mpocTpaHCcTBE. 1
60 Tena BpaH_[eHI/ISI.UHJ'IOIHaI[I/I )

UX OBEPXHOCTEM.
61 Tena BpaieHus. 1
62 Tena BpaiieHus. 1
63 OO6beMsI Ter. 1
64 OObeMsI TeT. 1
65 HroroBas koHTpobHas padoTa. 1
66 KomM6unanmu ¢ BiucanHbsIMU cepami. 1
67 KomOuHaimu ¢ BOMCaHHBIMU CepamH. 1
68 KomOuHaimu ¢ BnucaHHbIMU CepamH. 1
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OBIIEE KOJIMYECTBO YACOB
[10 [TIPOTPAMME

68
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

10 kace
JI.C. Aranacsan, B.®. byry3os, C.b. Kanomues, 2.I'. ITo3usk, JI.C. Kucenesa. ['eomerpust
(OazoBbIit M yriayOsieHHbIH ypoBeHb). 10-11 knacebl. Yue6Huk. Mocksa. «IIpocserienue».

b.I'. 3uB. /[Iupgaktuueckue wmarepuansl mno reomerpunm 1 10 kmacca. Mockaa.
«IIpocseenue».

11 kiaace

JI.C. Aranacsan, B.®. byry3os, C.b. Kagomues, O.I'. Ilo3usik, JI.C. Kucenesa. I'eomeTrpus
(6a30BbIit 1 yriTyOsieHHBIN ypoBeHb). 10-11 kmaccel. YueObuuk. Mocksa. «IIpocBemenue.

b.I'. 3uB. [lunakruueckue wmartepuanbl 1o reomerpuu ana 11 kmacca. Mocksa.
«IIpocsereHuey.

METOAUYECKHUE MATEPUAJIBI JIUIA YUUTEJIA

E.M. PabunoBuy. 3amauM M YOpaXHEHUs Ha TOTOBBIX uepTexax. 10 — 11 kiaccol.
I'eomerpusi. Mocksa. «Mnekcay.

AIl. Epmosa, B.B. T'onoboponpko. CamocTOsATeNbHbIE U KOHTPOJbHbIE pabOTHI.
I'eomerpus 10 — 11. Mocksa. «Mnekcay.

A.Il. EpmoBa, B.B. TI'onoGoponpko. YCTHbIE NPOBEPOYHbIE U 3a4eTHbIE PaOOTHI IO
reomerpun it 10-11 kiacca. Mocksa. «nekcay.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

JI.C. Atanacsan, B.®. byry3os, C.b. Kagomues, 2.1". [To3nsik, JI.C. Kucenesa. I'eomerpus
(6a30BbIi 1 yriTyOsIeHHBIN ypoBeHb). 10-11 kmaccel. DnekTpoHHas Gopma yueOHUKaA.

- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/
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