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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLINXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DeneparbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIEHOIO
CTaHAapTa CpeJHero oOmero oOpa3oBaHUs, C YY4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHWH,
IPEIbABISEMBIX K MaTEMaTHUYECKOMY O0Opa30BaHUIO, U TPaJULMil pOCCUICKOrO0 0Opa3oBaHUS.
PeaJ'II/I3aI_II/I$I IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBJISIFOIMMUA OCHOBY JUISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIIEKYIBTYPHOT O, TUYHOCTHOTO M MTO3HABATEIBHOTO PA3BUTHS TMYHOCTH OOYUAIOIIUXCS.

HEJIA U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yd4eOHOro Kypca IeOMETpUH Ha YpOBHE CpeIHEro oO0INero oOpa3oBaHUs
00yCJIOBJICHA TMPAKTUYECKON 3HAYMMOCTBIO METANPEIAMETHBIX U IPEIMETHBIX PE3yJbTaTOB
00y4YeHHsI TEOMETPHH B HANpaBJICHUU JUYHOCTHOTO Pa3BUTHS O0ydaromuxcs, (OpMHPOBAHUS
(YHKIIMOHAJIBHON MaTEeMaTUYeCKOH TPAMOTHOCTH, W3Y4YCHHs IPYTUX YUYEOHBIX IMCIUIUIVH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX IPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
TEOMETPHYECKUX a0CTPAKIIUKA, COOTHOIICHUU PEATbHOTO U HCAILHOTO, XapaKTepe OTPaKCHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IIPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAYK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAaHMS B HAYyYHOM I[IO3HAHUU W B IPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCS, a TaKXKe KavecTB
MBIIICHHS, HEOOXOAUMBIX ISl afalTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX IPEJAMETOB HA YpPOBHE CPEIHEro OOIIero
0o0pa3oBaHusi, TaK KaK OOECIIEYMBAECT BO3MOXKHOCTh HM3YYCHHUsS KaK IUCIUIUIMH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIIUICHHE, (OPMUPYEMOE MPH H3YYCHUH OOYYAIOUMMHCS MOHATHHHBIX
OCHOB TEOMETPUH M TOCTPOCHUH IIETIOYKU JIOTUYECKHX YTBEPXKJACHUH B XOJ€ PpEIICHUS
TCOMETPUYCCKUX 3aJ1ad, YMCHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCSl TIPU PEIICHUHM 3aj]ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uku.

YMeHue OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTsIX
NEeSITeTbHOCTH YeloBeka. OpUCHTAIUS YelIOBEKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €0 COI[HAILHOTO OBITHS, (hOpMa OTPAKCHHS OKPYKAIOIIET0 MUPA, YCIOBUE YCIEITHOTO
[TO3HAHUS u AKTHBHOTO peoOpa3oBaHus JIEUCTBUTEIILHOCTH. OnepupoBanue
POCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSET pa3Hble BUIBI YUeOHOM M TPYIOBOM JCSITEIBHOCTH,
SBIISICTCS.  OJAHMM M3 TPOPECCHOHATIBHO BaXKHBIX KA4eCTB, IOATOMY aKTyalbHa 3ajiaya
(dbopMHpOBaHUs Y 00YUAIOLIUXCS TPOCTPAHCTBEHHOTO MBIIIICHHS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIIEHHS] — CYIIECTBEHHOTO0 KOMITOHEHTa B MOATOTOBKE K MPAKTUYECKOH JESITEIBHOCTH T10
MHOTHM HaIpaBJICHUSIM.

[lenb ocBOeHMsI TporpaMMbl yueOHOTO Kypca «[ eoMeTpusi» Ha 6a30BOM ypOBHE OOyUCHUS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE pPAa3BUTHE OOYYArOMIMXCS dYepe3 oOecredeHue
BO3MOYKHOCTH MPHOOPETEHUSI M UCIIOIb30BAHUS CHCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUH U
JNCHCTBUH, CIeIU(UYHBIX TEOMETPHH, BO3MOXXHOCTH YCIIEIITHOTO TIPOJI0JKEHHsT 00pa30BaHus 110
CHENHATBHOCTSM, HE CBA3aHHBIM C MMPHKJIAHBIM HCIIOJIb30BAHHEM T€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE ITpeIHA3HAUCHA JIJIs1 00 y4JaroIIUXCsl CPeTHEH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENILHBIX 3aTPYAHCHHUH Ha YPOBHE OCHOBHOTO OOIIEro



obpazoBanus. Takum oOpazom, oOydaromipecss Ha 0a30BOM YpOBHE JOJKHBI OCBOWUTH 0OIIWe
MaTeMaTHYECKUEe YMEHUs, CBSI3aHHbIE CO Celn(UKOI TeOMETpUN U HEOOXOAUMBIE ISl KHU3HHU B
COBpeMEHHOM o0mecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETPHIO Ooliee
ri1yOOKO, €ciii B JalbHEHIIEeM BO3HUKHET HEOOXOJUMOCTh B I'€OMETPUYECKHUX 3HAHUAX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TellaX BpALICHUS Kak o
BRKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJSIOIIMX ONMMUCHIBATE M U3y4aTh pa3Hble
SIBJICHUS OKPY’KAIOIIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXaxX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METO/JaMHU pEUIeHHs 3aJad Ha IIOCTPOCHMS Ha H300pakeHHsIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHSTHUSMU O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e (dopmupoBanue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX TOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU ammapaT Jjis pelleHus MPaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOEHHOCTHIO IIPOTPAMMBI SIBIISIETCS] BKITFOUEHHE B KypC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3a/1a4, peliaeMblX Ha YPOBHE MHTYUTUBHOTO TMO3HAHUS, U ONPEIeIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
IPOCTPAHCTBEHHOTO  MBIIUICHHS, CTHUMYJIUPYET MPOTEKaHHE WHTYHUTHBHBIX IIPOIIECCOB,
MOTHBHUPYET K JabHEHIIIEMY U3yYSHHIO MTPEIMETA.

[Ipeamourenue OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IpPEIMETHO-TPAKTHYECKOM
NesITeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NIPEACTABICHUH Y YIAITHXCS B KypCce CTEPEOMETPHH
NIPOBOJUTCS 3a CUET pElIeHHs 3a7ad Ha CO3JJaHWe MPOCTPAHCTBEHHBIX OOpa3oB W 3ajad Ha
OlepupOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. CoznaHue obpaza MPOBOAUTCA C ONOPOM Ha
HarJsIHOCTh, @ ONEpPUPOBaHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISTHOCTH, MBICTIEHHOTO
U3MEHEHHS €r0 UCXOIHOTO COMIEPKaHMS.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcs He TOJIbKO



10 COJCP)KATCIbHBIM JIMHHSAM, HO W MO TrojaM OOYy4YeHHs Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 roaM 00yJIeHHs, CTPYKTYPHPOBAHO TAKUM 00pa3oM,
9T0ObI  OBJAJCHHUE TIEOMETPHYCCKUMH  IMOHATHSAMH W  HaBbIKAMH  OCYILIECTBILIOCH
MOCJICIOBATEIbHO W IOCTYMATEIbHO, C COOJIIOJICHMEM TMPUHIIMIA MPEEMCTBCHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacimpsis ¥ yriryossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun orBoauTCs 2 4yaca B Heaento B 10 kinacce u 1 yac B Hepeno B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJIIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCMOMaTHYE€CKOM MOCTPOCHUHU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3aunmHoe pacnonokeHrne npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MapaJUIeIIbHbIE U
CKpemuBaronecs mnpsmeie. llapamienbHOCTs MNPAMBIX W IJIOCKOCTEM B MPOCTPAHCTBE:
napajulesibHbIe MPSAMbIE B IPOCTPAHCTBE; MAPAJUIECIBHOCTh TPEX MPSMBIX; MapaJUICIbHOCTb
NpSAMOM M IUIOCKOCTH. YTJIBI C COHAIPaBJICHHBIMU CTOPOHAMH; YroJl MEXKIy IpPSMbIMU B
npoctpaHcTBe.  I[lapannenbHOCTh  IUIOCKOCTEW:  MapajuleibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieIbHbIX IIOCKOCTeH. [IpocTeiinme npocTpaHCTBEHHBIE (PUTYPHI Ha TUIOCKOCTH: TETPadp,
KyO, ImapajuIesieIuIie l; MOCTPOSHUEe CEUYCHHUH.

[lepieHAMKYASIPHOCTh MPAMOM M IUIOCKOCTH:  MEPHNEHAUKYJISPHBIE TMpsAMbIE B
MPOCTPAHCTBE, MPSMbIE NapalUICIbHbIE M NEPHEHIUKYJSPHBIE K IIJIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYIISIPHOMN TIOCKOCTH.
VYTI1bl B IPOCTPAHCTBE: YroJ MEXIY NPSAMON U IUIOCKOCThIO; IBYTPAHHBIN yroJl, JIUHEUHBIA Yroj
JIByrpaHHoro yria. l[lepneHauKynsp W HAKJIOHHBIE: PACCTOAHUE OT TOYKH JO IUJIOCKOCTH,
paccTosiHUE OT MPSAMOM JI0 TUIOCKOCTH, IPOESKIUs PUTYphI Ha TIOCKOCTh. [leprneHuKyIspHOCT
IJIOCKOCTEH: MpU3HAK MNEpPHEHAUKYISIPHOCTH JABYX Iulockoctel. Teopema o  Tpéx
NEePHEHANKYIISPAX.

MHoOrorpaHHuKHu

[loHsiTHE MHOrOrpaHHMKa, OCHOBHBIE DJJIEMEHTBl MHOTOIPAaHHUKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKY; Pa3BEPTKA MHOTrorpaHHuka. [Ipusma: N-yroiapHas npusma; rpaHu
Y OCHOBAHHUS IPHU3MBI; MIPsAMasi M HAKJIOHHAs TIPU3MbI; OOKOBAs U TIOJIHAS TIOBEPXHOCTh MTPU3MBI.
[Tapannenenunen, NpsMOYTroJIbHBIN Napajuiesienunes U ero cpoiictBa. I[lupamunga: n-yronpHas
nupamMuja, TPaHU W OCHOBAaHHME NHUpaMHUAbl; OOKOBas W TIOJHAs TOBEPXHOCTH IMHPAMU/IBI;
npaBUjbHAasl W YyCEUEHHas MNUpaMuJa. OJIEMEHThl MNpU3Mbl W nOUpaMmuibl. I[IpaBuiibHbIE
MHOTOTPAaHHUKU: TOHATHE IPABUIBHOIO MHOTIOTPAHHMKA; NPaBUJIbHAS NPU3MA U IPAaBUIIbHAA
nMpamMuIa; MpaBIIbHAS TPEYTOJIbHAS MUpAaMUJIa U IPABUIIbHBIN TeTpadrap; kKyo. [Ipeacrasinenue o
MPaBUIILHBIX MHOTOTPAHHHUKAX: OKTAdIP, NOACKadAp U uKocadap. CedeHust mpu3Mbl U THPaAMUJIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOM, IMIOCKOCTH.
DJIEMEHTHl CHAMMETPHUH B TUpaMuax, napauieiaenuneaax, NpaBUuibHbIX MHOIOTPAaHHUKAX.

Brruucnenue »eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MOBEPXHOCTHU U TIOJIHOM MOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIA1b OCHOBaHH, TeopeMa 0 OOKOBOH
MOBEPXHOCTU MpsMOi mpu3Mbl. [Inomaas 60KOBOW MOBEPXHOCTH U MOBEPXHOCTU MPABUIHLHON
MUPAMHUJIBL, TEOPEMA O TUIOMIAIN Yceu€HHOM nupamuabl. [Torstre 06 06béme. OOBEM MupamMuisbl,
MIPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH MOBEPXHOCTEH,
00BEéMaMH TOJOOHBIX TEI.

11 KUIIACC

Tesa BpalmeHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckas moBepXHOCTb, 00pa3yrolle KOHUYECKOW IMOBEPXHOCTH, OChb M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs M MHOTOTPaHHUKOB. MHOIOTpaHHMK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
IPSIMOYTOJIBHOTO NapaJijiesienumneaa u cieacTBus u3 He€. O0bEéM nunuHapa, konyca. O0bEM 1mapa
U TUIOMIAh ChEpPHI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu u B ipocTpaHncTBe. CloKeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3aiay, cBsI3aHHBIX ¢ IPUMEHEHUEM IIPABUII JEMUCTBUM C BEKTOPAMHU.
[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel Bektopa. Ilpocreiimue
3aJaud B KOOpIMHATaX. Yroa Mexay BekTopamu. CKalspHOe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsIMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
peLIeHNH TeOMETPUUYECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTHKa»
XapaKTePU3YIOTCS:

I'paxknanckoe BocnuTanue:

c()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3MIMH O0y4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WIE€HAa POCCHUHCKOro OOIIECTBa, MPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpaXkJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aWMOJCHCTBOBATh C COLHMAIBHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHHUEM.

IIaTpuoTHYecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN IpakIaHCKOW WICHTUYHOCTH, YBOKCHHSI K TIPOIILJIOMY H
HACTOSIIIIEMY POCCHUHCKONW MAaTeMAaTUKH, IEHHOCTHBIM OTHOIICHUEM K JIOCTUKEHUSM POCCUHUCKUX
MAaTEMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIB30BAHUIO ITUX JOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, dTHUYECKOTO MOBEICHHMSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIEroO.

cTeTHUYECKOE BOCIUTAHHE:

ACTETUYECKMM  OTHOUIEHWEM K  MHUpPY, BKIIOUYas JCTETHUKY  MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7au, pEIICHUN, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3jJudyHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHUE:

c(hOPpMUPOBAHHOCTHIO YMEHUS NPUMEHATH MaTeMaTHYEeCKHWE 3HAaHUA B MHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHUSIX CIIOPTUBHO-030POBUTEIIHHON
eI TEILHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOTIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MpPUITIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BHIOOP Oyaymieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBJIECHHOCTH.

IKO0JI0THYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO JKOJIOTHYECKON KYJIbTYphl, TMOHUMAHWEM BIHUSHUS COIUATBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
I00AaNBFHOTO — XapakTepa JKOJOTHMYECKUX  MpoOJieM; OpUEHTaled Ha  [pPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUU NJIsi pEHIeHUs 3a7ad B 00JIACTH OKPYXKArOIIeH Cpeipl, TIIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCJIEACTBHUM JJISI OKPYKAIOIIEN CPEIBI.

LleHHOCTH HAYYHOI0 MO3HAHUA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON NMPAKTHKH, TOHUMAaHUEM MaTeMaTH4ecKoW HAayKH Kak chepbl
YEJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ Pa3sBUTUA U 3HAYMMOCTH IS Pa3BUTHUS LIMBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MaTEMaTHYECKON KyJIbTYpPOU KaK CPEICTBOM ITI0O3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJIATH IPOEKTHYIO M HCCIIEN0BATENIBCKYIO JESATEIBHOCTh HHAUBUIYAIbHO
U B TpyIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS IPOTrPaMMBI yUeOHOTO mpeaMeTa «MareMaTHKay
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsmuU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimMUSHbIMU
OelcmeusIMu.

1) Vnusepcanvnvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYEcco8 o0yyaowuxcs (0ceoeHue memooos NO3HAHUSL OKPYICAOWe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble 1ornyeckue AeiicTBus:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy TOHATHSIMH, (HOPMYIUPOBATH OMPEICIICHUS TOHSITHN;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNU s
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCIPUHHUMATH, (POPMYITUPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, eAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHEIC,

® BBIABIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JNAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPUH [JIS BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

® JlenaTh BBIBOJIBI C HMCIOJBH30BAHHEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXK/IEHUS U BBIBO/IBI;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSAIMIUNA ¢ YIETOM CaMOCTOSTENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBblie uccienoBare/bCKue 1eHCTBHA:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUH  MHCTPYMEHT  TO3HAHWS,
dbopMyIUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABINBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIIEeI0BaHUE II0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYecKOro OObeKTa, SBIEHHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, IPOIIECCAMHU;

® CcaMOCTOSATENbHO (OpMyIHpOBaTh OOOOIMIEHMS U  BBIBOABI 1O  pe3yabTaTam
NPOBEIEHHOTO HAOIIOJICHUS, UCCIIEOBAHMS, OLEHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NMPOLECCA, 4 TAKIKC BBIABUTaATh NPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3aa4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM 10 CaMOCTOSTEIBHO CPOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMHU U LECIIIMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJIeHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pemaeMoﬁ 3aaa4M, BbICKA3bIBATb UACHU, HALICJICHHBIC Ha ITIONCK PCIICHM A, COIIOCTABJIATh
CBOM CYXXICHHA C CYKACHUAMU APYTUX YHaCTHUKOB AHaJIora, 06Hap}I)KI/IBaTI> pasinduc
U CXOJCTBO IO3MLMI; B KOPPEKTHOH Qopme (opMynupoBaTh pasHOIiacusi, CBOU
BO3PaKEHHS;

MNPEACTAaBIATL PE3YJIbTAaThl PCIICHUA 3aJa4d, SKCIICPUMCHTA, UCCICAOBAaHMA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHHON U WHANBHUYAITBHON pabOTHI IPH
pemeHnn y4eOHBIX 3a/1a4; MPHHAMATH 11eJIb COBMECTHOH NIEATEIbHOCTH, TUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTb BHIbl paboT, JOroBapUBATHCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHUS! HECKOJIBKUX JIFOACH;
y4acTBOBAaTh B IPYyMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAUHUPOBATH CBOM JEHCTBUS
C APYTUMH WICHAMH KOMAaH[IbI; OI[CHUBATh KaYeCTBO CBOETO BKJIA/Ia B OOIIUI MPOITYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynamusnsie oeticmausi, 06ecneuugaiom opmMuposanue CMviCi08bix

YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.

Camoopranusanus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33]]auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yUYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBAaTh BApUAHTHI PELIEHUI ¢ yu€TOM HOBOI MHQOpMAIIHUH.

CaMOKOHTPOJIb:

BIIAJICTh HABBIKAMH TI03HABATEIHHON PEQIIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUM ¥ MBICTUTENBHBIX TIPOIIECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCOOaMH



CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa peUIeHUs MaTeMaTH4eCKOu
3a/1a4u;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUH 337a4d, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OICHUBAaTh COOTBETCTBHE pE3yJibTaTa IEIH H YCIOBUSAM, OOBSCHATH TPHUYUHBI
JOCTHIKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPsAMasi, IIIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTh TMOHATHSAMHU: MAPAJUICTBHOCTh W TMEPICHAUKYISIPHOCTh MTPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3aMMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHSTHUSAMHU: JBYTPAaHHBIM Yroj, TpaHU JABYIPAaHHOTO Yyria, pedpo
JBYTPAaHHOTO YyIJIa; JIMHEHHBIN YTOJl ABYTPAHHOTO YIJIa; TpaayCcHasi Mepa JBYTPaHHOTO yIJia.

OnepupoBaTh TMOHSATHSMH: MHOTOTPAHHWK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TPABUIIbHBII MHOTOIPAHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHUKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejaenumnes, Kyo).

KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpass OCHOBAaHUSA JUIS  KJIACCU(UKAINU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE TIPU3MBI, TapalJIeIeMUIIEIb] ).

OnepupoBaTh MOHATUSMH: CEKYINAs TNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METOJOM CJIEJO0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTEkKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3amaun Ha HAXOXKAEHUE TEOMETPUIECKUX BEITMYMH 110 00pasiiaM WU aJTrOpUTMaM,
NpUMEHSST U3BECTHBIE AHAJMTUYECKHE METOJBI NMPH PEIICHUH CTAHIAPTHBIX MaTEeMaTHYECKHX
3a/1a4 Ha BBIYMCJICHHE PACCTOSHUN MEXIy IBYMS TOYKaMH, OT TOUKH JI0 MPSMOM, OT TOUYKH JIO
TUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemrate 3amaun Ha HAXOXKAEHUE TEOMETPUIECKUX BEITMYMH 110 00pasliaM WU aJrOpUTMaM,
NpUMEHSST U3BECTHBIE aHAJUTUYECKHE METOJbI NMPH PEIICHUH CTaHIAPTHBIX MaTEeMaTHYECKHX
3a/lad Ha BBIYUCIICHHE YIJOB MEXIY CKPEIIMBAIOIIUMUCSA MPSAMBIMUA, MEXAYy NPSIMOH U
IUIOCKOCTBIO, MY IJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Boeruncnsate 00bEMBI U TIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMua) ¢
npuMeHeHHeM (pOpMYIT; BBIYHCIISITH COOTHOIICHHS MEKIY IIOMIAIIMHU ITOBEPXHOCTEH, 00BEMaMu
MOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSIMU: CHMMETPHSI B IPOCTPAHCTBE; ILEHTP, OChb M IUIOCKOCTh
CUMMETPUHU; IEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYDBI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpHUYeCKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX.

[IpumensiTh  reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHIINE MPOTPAMMHBIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a/ad.

[lpuBoUTH TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHUTYAIlUU U
NPUMEHSTh M3YYCHHBIC TIOHATHS B  MPOLECCE TMOWCKA PEIICHUS  MaTeMaTUYeCKU
cOpMYITHPOBaHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh IOCTPOCHHBIC MOJIENIM C HMCIIOJIb30BAHUEM T€OMETPUYCCKHUX TIOHSATHH U TEOPEM,
anmapara areOpsl; peniaTh NPaKTHICCKUE 3aa9d, CBI3aHHBIE C HAXOXKICHHUEM IeOMETPHUICCKIX
BCJIMYMH.

11 KUIIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKAsi IOBEPXHOCTh, 00pa3yolne HUIUHAPUIECKON
NOBEPXHOCTH; IWIMHAP; KOHUYECKAs MOBEPXHOCTh, 00pa3ylolIe KOHWYECKOW NMOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

PacnioznaBath Tena BpaeHus (LUIMHIADP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpalllEHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUAMH: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BbICOTA CErMEHTA;
II1apOBOii CJI0HM, OCHOBaHHE LIIAPOBOTI'0 CJI0S, BBICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnsate 00BbEMBI U IUIOIIAIM TOBEPXHOCTEH TeN BpallleHUs, T€OMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIUCaHHAs B MHOTOTPAHHUK WM TEJIO BPALICHHUS.

BbluncnsaTh COOTHOLIEHUS MEKY IJIOLIAIIMU TOBEPXHOCTENW U 00BbEMaMH MTOJOOHBIX TEI.

N300paxarh u3yyaemble (UIYpbl OT PYKHM M C IPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BBINonHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BH]L
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUSI TEJ BPAILCHHUSL.

W3Brekatb, UHTEPIPETUPOBATh U NMPeoOpa30BbIBATh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOmHATE 1eHCTBUS CIOKEHHS] BEKTOPOB, BEIUUTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOpa
Ha YKCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[TpuMeHsTH paBUIIO NapajlIeenuIea.

OnepupoBaTh MOHATUSAMHU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJsipHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTte cymMmMy BEKTOpOB M IIPOM3BEJIEHUE BEKTOPA HA YUCIIO, YTOJI MEXY BEKTOPaMH,
CKaJISIPHOE MPOM3BEEHHUE, PACKIIAIbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3amaBarh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPAMHAT.

[TpumensTb reoMmerpuueckue (HakThl AN PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEIIOJIATAOIINX HECKOJBKO IIIarOB PEUICHUS, €CIIU YCIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

Pemrate mpocreiiiie reoMeTprHUECKUe 3a/1a4i Ha TIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOIICHUNW W HAXOXICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
pELICHUH CTaHJAPTHBIX MATEMaTHIECKUX 3a]1a4.

[TpuMeHsSTh TPOCTEHINNE MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3aJad.

[lpuBoAUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATH PEAIbHBIC CUTYAIlUU U
NPUMCHSTh M3YYCHHBIC TIOHATHS B  MPOILECCe TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACIUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh IOCTPOCHHBIC MOJICIU C KCIOJIb30BAHHEM TI'€OMETPHUYCCKUX TOHSATHH M TEOpEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHble (undpoBbIe) 00pazoBaTebHbIE
KoHnTpoJbHbie
n/n MPOrpaMMbl Bcero pecypchl
padoThI
1 BBenenue B crepeoMeTpuio 10 0 https://resh.edu.ru/subject/lesson/4756/start/203542/
HpHMHC U IIJIOCKOCTHU B
2 npocrpadcTse. [lapamieasHOCTh 12 1 https://resh.edu.ru/subject/lesson/6065/start/125651/
MPSAMBIX U IJIOCKOCTEN
3 HepHeHHHIfyMpHOCTB HpHMRGe o 12 0 https://resh.edu.ru/subject/lesson/4724/start/20411/
IINIOCKOCTEN
4 ¥/TIBI MEALY PMBIMH 1 10 1 https://resh.edu.ru/subject/lesson/6127/conspect/
IINIOCKOCTAMU
MHororpaHHUKH 11 1 https://resh.edu.ru/subject/lesson/6018/start/221550/
OOBEMBI MHOTOTPaHHUKOB 9 https://resh.edu.ru/subject/lesson/4046/conspect/23206/
IT : .
7 OBTOPCHHE: COHCHIH, PRCCTONHIA 4 0 https://resh.edu.ru/subject/lesson/4912/conspect/23572/
U YTJIBI
OBHIEE KOJIMYECTBO YACOB I1O 68 4

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/6127/conspect/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4046/conspect/23206/
https://resh.edu.ru/subject/lesson/4912/conspect/23572/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE

Ne ni/mn KoHnTtpoJbHbie
NporpaMmabl Bceero pecypcsl
padoThI
Tena BparieHust 12 https://resh.edu.ru/subject/lesson/6300/start/22490/
O0BEMBI Tel 5 1 https://resh.edu.ru/subject/lesson/4046/start/23207/
B .
3 CKTOPEI 1 KOOP/IHATLL B 10 1 https://resh.edu.ru/subject/lesson/4758/start/21648/
IIPOCTPAHCTBE
4 Hosropenne, 0606meHPuIe’ 7 1 https://resh.edu.ru/subject/lesson/5732/start/23384/
cucreMaTrui3anusa 3HaHuu
OBIIEE KOJIMYECTBO YACOB I10O 34 3

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/5732/start/23384/




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
n/n Tema ypoxa Bcero Konrpoanurre fl[SY‘IeHI/Iﬂ Oﬁl?ZII;OBaTe.HbHLIe
padoTbI -
OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOYKA,
npsiMasi, TNIOCKOCTh, MPOCTPaHCTBO. [IpaBuiia
1 n300paKeHUs Ha PUCYHKAX: U300paKCHUS https://resh.edu.ru
IUIOCKOCTEH, MapaJlIeIbHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTpE3Ka
) [MoHsATHS: TIepeceKaroIIuecs IOCKOCTH, https://resh.edu.ru
NepeceKaroIuecs mpsiMasi U TI0CKOCTh
3 [MonsTHA: IepeceKaroIuecs MI0CKOCTH, https://resh.edu.ru
nepeceKaroIrecs mpsMasi ¥ II0CKOCTh
3HaKOMCTBO C MHOT'OIPaHHUKaMH,
4 M300pakeHue MHOTOTPAaHHUKOB Ha https://resh.edu.ru
pPHCYHKaX, Ha IPOCKIIMOHHBIX YepPTEekaxX
HauanbHble cBefieHNs 0 KyOe U TUpaMu/Ie,
5 ux pa3BepTku U Mojean. CedeHus https://resh.edu.ru
MHOTOTPaHHHKOB
HauanpHble cBeieHust 0 KyOe U mupamue,
6 ux pa3BEPTKU U Mozenu. CeueHus https://resh.edu.ru
MHOTOTPaHHHKOB
[TonsiTHEe 00 aKCMOMATUYECKOM TTOCTPOSHHU
7 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH U https://resh.edu.ru

CIICACTBHUA U3 HUX



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH

8 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U https://resh.edu.ru
CIICJICTBUSI U3 HUX
[Mousitue 00 AKCHOMATHYECKOM MTOCTPOSCHUU
9 CTEPCOMETPHUH: AKCHOMbBI CTEPEOMETPHH U https://resh.edu.ru
CIICJICTBUSI U3 HUX
[TonsiTue 06 aKCHOMaTHYECKOM IMOCTPOCHHUU
10 CTEPEOMETPHUH: aKCUHOMBI CTEPEOMETPHH U https://resh.edu.ru
CIICIICTBUSI U3 HUX
BzanMHOe pacroyioxkeHue npsiMbIX B
11 IIPOCTPAHCTBE: IEPECEKAIOIIUECS, https://resh.edu.ru
napasuieNbHbIC H CKPEIMBAIOIIUECS MPIMbIC
[TapannenbHOCTh NPSMBIX H INIOCKOCTEH B
12 HPOCTPAHCTBE: MapalIe/IbHbIC Hp}Il\fLIe B https://resh.edu.ru
HPOCTPAHCTBE; MapaIUICIbHOCTh TPEX
OPSIMBIX
[MapainenpbHOCTh MPSAMBIX M TUIOCKOCTEH B
13 npoctpaHcTe: [lapaanensHOCTh IpSIMON 1 https://resh.edu.ru
IUIOCKOCTH
14 VTIIbI ¢ COHANTPABICHHBIMH CTOPOHAMHU https://resh.edu.ru
15 Yoy MeXIy NpsSMBIMU B IPOCTPAHCTBE https://resh.edu.ru
16 VYroa MexIy MPSMBIMH B TIPOCTPAHCTBE https://resh.edu.ru
17 [TapannenbHOCTh MIOCKOCTEM: httos://resh.edu.ru
napasuiesbHbIE TIIOCKOCTH
18 CBoiicTBa mapanenbHbIX MJI0CKOCTEN https://resh.edu.ru
19 [Ipocreiimume mpocTpaHCTBEHHbIE PUTYpHI HA httos://resh.edu.ru
IUIOCKOCTH: TETPadp, KyO, mapaiesenuies
20 [MocTpoenue ceueHnit https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
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21 [MocTpoenue ceueHuit https://resh.edu.ru
KonTponbras padbota mo teme "lIpsmbie u

22 IUIOCKOCTH B MpOcTpancTBe. [lapamienbHoCTh https://resh.edu.ru
IPSIMBIX U IJIOCKOCTEN"
IlepneHIUKYIISIPHOCTE OPSIMOU U INIOCKOCTH:

23 PHCHARKYIP p https://resh.edu.ru
MEePIECHANKYIISIPHBIE TPSIMbBIE B POCTPAHCTBE
TIpsamMele napanjielbHble U

24 p P https://resh.edu.ru
MEePIEHIUKYISIPHBIE K TTIOCKOCTH
TIpsamMele napanjielbHble U

25 p P https://resh.edu.ru
MEePIEHIUKYISIPHBIE K ITTIOCKOCTH
IIpusHak neprneHIUKYISIPHOCTH OPSIMOU U

26 p PHCHHMKYIP p https://resh.edu.ru
IJIOCKOCTHU
Tlpu3Hak neprneHaIuKyIapHOCTH IPIMOU U

27 p p yip p https://resh.edu.ru
IIOCKOCTH
Teopema o IpIMOH NEPHEHIUKYIAPHON

28 p p p Yip https://resh.edu.ru
IUIOCKOCTH
Teopema o npsIMOH NIEPIIEHINKYIIPHOMN

29 p p PHICHAMKYIAP https://resh.edu.ru
ILIOCKOCTH
Teopema 0 IpIMOH NEPHEHIUKYIAPHOU

30 p p p Yip https://resh.edu.ru
ILUIOCKOCTH
[TepnenuKymsip ¥ HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JIO TUIOCKOCTH, PACCTOSTHHE OT https://resh.edu.ru
MPSIMOM A0 MIIOCKOCTH
[lepneHauKymsip U HAKIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSHUE OT https://resh.edu.ru

MPSIMOM A0 MIIOCKOCTH



https://resh.edu.ru/
https://resh.edu.ru/
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[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHAE OT https://resh.edu.ru
MPSMO¥ 10 TIJIOCKOCTH
[MeprieHIUKYISIp M HAKIIOHHBIC: PACCTOSTHUE
34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUAE OT https://resh.edu.ru
IPSIMOM A0 IJIOCKOCTH
VIl B IPOCTPAHCTBE: YOI MEXKAY IMPSIMOM
35 pocIp y y P https://resh.edu.ru
H IJIOCKOCTBIO
BYI'PaHHBINA yroJI, IMHEHHBIN Yol
36 Heyrp yr r https://resh.edu.ru
JBYTPAHHOTO yTJia
BYT'PaHHBINA yroOJI, TMHCHHBIN YTOJI
37 Ayrp yr - https://resh.edu.ru
JBYTPAHHOTO yTJIa
[lepreHANKYAAPHOCTD INIOCKOCTEH: IIPU3HAK
38 PHCHARKYIAP pu https://resh.edu.ru
MEPICHIUKYIISIPHOCTH JBYX TUIOCKOCTEH
[leprieHANKYAAPHOCTD INIOCKOCTEH: IIPU3HAK
39 PHCHAMKYIAP pv https://resh.edu.ru
MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH
IlepreHIMKYIISIPHOCTD IIJIOCKOCTEH: IIPHU3HAK
40 p yip b https://resh.edu.ru
MEPICHIUKYIIIPHOCTH JBYX TUIOCKOCTEH
41 Teopema o TpEx mepreHANKYISIpax https://resh.edu.ru
42 Teopema o TpEX nepneHANKYIApax https://resh.edu.ru
43 Teopema o TpEX mepHECHANKYIIAPAX https://resh.edu.ru
KonTponpHas paboTa mo Temam
"TlepreHAUKYISIPHOCTD IPSMBIX U
44 pHeHA v"y "p P https://resh.edu.ru
riockocTeil" u "YTIbl MeXKIY TPSIMBIMU U
IUIOCKOCTSIMU"
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE
45 p https://resh.edu.ru

OJICMCHTLI MHOT'OI'paHHUKA, BBIITYKJIBIC U



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HCBBIITYKJIBIC MHOT'OT'PAHHUKHU, pa3BépTKa
MHOI'OI'paHHHUKA

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMas U HAKJIOHHAs
puU3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

https://resh.edu.ru

47

48

49

50

[Napannenenunen, mpsIMOYTOJIbHBII
napajulesienuIes U ero cBoicTaa

HI/IpaMI/II[aZ N-yrojbHas nMUpamMuaa, rpaHu u
OCHOBAHHC IMUPaAMUJIbI; OOKOBas M MOJIHA
IIOBCPXHOCTD IIUPAMUbI; IIPpaBUJIbHAA U
yceqéHHa;I InmupamMuyjia

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
MPAaBUIBHOTO MHOTOTPaHHUKA; IPaBUIIbHAS
IpU3Ma U MpaBWIbHAS MUPAMUJIA;
NIpaBUJIbHAS TPEYToJbHAs MUpaMUIa U
NIPAaBUIIBHBIN TETpasap; KyO
[IpencraBnenue o MpaBUIbHBIX
MHOTOIpaHHHUKaX: OKTa3/p, TOJEKadIp U
HKOCAdP.

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

51

CummeTpHs B IPOCTPAaHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, TPSMOM, INIOCKOCTH.
DNEeMEHTHI CUMMETPUH B IUpaMuax,
napajuiejenumnenax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

https://resh.edu.ru

52

Brruncienue >1eMeHTOB MHOTI'OI'paHHUKOB:
péOpa, TuaroHasu, yribl

https://resh.edu.ru



https://resh.edu.ru/
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[Tnouianp 60KOBOM NOBEPXHOCTH U IOJIHOM
MOBEPXHOCTHU MPSMOH MPU3MBI, TIOMIAb

53 . 9 1 https://resh.edu.ru
OCHOBaHUH, TeopemMa 0 OOKOBOM
MOBEPXHOCTHU TPSMOI TTPU3MBI
[Tnomanas 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTHU TMPaBHIHHOM HI:IpaMI/Il[LI, 1 https://resh.edu.ru
TeopeMa O IO OOKOBOI MOBEPXHOCTH
YCEUEHHOM MTUPaMUJIBI
55 F&iﬁiﬁ:ﬁiﬁﬁiﬁm HOTeME 1 https://resh.edu.ru
56 [MTousiTrie 06 00BEME 1 https://resh.edu.ru
57 OO0BEM TUPaMHU/IBI 1 https://resh.edu.ru
58 O0BEM nupamMuIb! 1 https://resh.edu.ru
59 OO0BEM nupaMu bl 1 https://resh.edu.ru
60 O0BEM mupamMuIb! 1 https://resh.edu.ru
61 OO0BEM TPU3MBI 1 https://resh.edu.ru
62 OO0BEM TPU3MBI 1 https://resh.edu.ru
63 O0BEM MPU3MBI 1 https://resh.edu.ru
64 KonTponbHas pa6”0Ta 1o Teme "OO0bEMBI 1 httos://resh.edu.ru
MHOT'OI'PaHHHKOB
[ToBTOpeHme, 0000IIEHNE CHCTEMATH3AITUS
65 3Hanuil. [loctpoenue ceuenuii B 1 https://resh.edu.ru
MHOTOTPaHHHKE
[ToBTOpeHme, 0000IIEHNE CHCTEMATH3AITUS
66 3HaHWi. BeunciieHne pacCTOSIHUN: MEKITY 1 https://resh.edu.ru

ABYMA TOYKAMH, OT TOUKHU JO HpHMOﬁ, oT



https://resh.edu.ru/
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TOYKH O0 MJIIOCKOCTH, MCIKOAY
CKpCHIUMBAOIHUMHUCS ITPIMBIMHA

67

68

HTorosas KOHTpOJIbHASA paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeruucieHue yrios: Mexay
CKPENTUBAIOIIUMHUCS TPSIMBIMHA, MEKITY
MIPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://resh.edu.ru



https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne i/m Tema ypoka KonTpoabHbie
Bcero U3y4eHusi o0pa3oBaTe/ibHbIE
padoTshI
pecypcbl

Cdepa u map: UeHTp, paanyc, TUAMETP;

1 dep 3 P, pamty P 1 https://resh.edu.ru
IUIOMIA/Ib TOBEPXHOCTHU CEpPhI
Bsanmuoe pacrionoxxenue chepsl u

2 IIJIOCKOCTH; KacaTeabHas IIJI0CKOCTh K 1 https://resh.edu.ru
cthepe; miomaas chepsl
N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH.

3 P Gep P 1 https://resh.edu.ru
Ceuenus mapa
[{unuHapryeckas MOBEPXHOCTb,
00pa3yromue MUINHIPUIECKOM

4 pasyro P . 1 https://resh.edu.ru
MOBEPXHOCTH, OCh IIMIIHHIPUYCSCKON
MTOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast

5 MIOBEPXHOCTh, 00pa3yroIas U OCh; IJIOIIA b 1 https://resh.edu.ru
OOKOBOH U MOJTHON OBEPXHOCTH
N300pakenne nuIuHApPa HA MITOCKOCTH.
Passéptka nmmuaapa. Ceuenus MUINHIpa

6 p p N P 1 https://resh.edu.ru
(TTOCKOCTHIO, MapaIeIbHON UITH
MEPIECHIUKYISIPHON OCH IIIIUHAPA)
KoHnueckasi moBepXHOCTh, 00pa3yroIme

7 KOHUYECKOU MTOBEPXHOCTH, OCh U BEpPIINHA 1 https://resh.edu.ru
KOHUYECKOU TOBEPXHOCTHU



https://resh.edu.ru/
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Konyc: ocHOBaHue u BepIMHa,

8 o0pasyrolas U OCh; IIOMaab OOKOBOM 1 https://resh.edu.ru
MIOJTHOM TTOBEPXHOCTH

9 Yceu€HHBIN KOHYC: 00pa3yoire 1 BBICOTA, httos://resh.edu.ru
OCHOBaHHUA U OOKOBast MOBEPXHOCTD
N300pakeHre KOHyca Ha TUIOCKOCTH.

10 Passéprka Konyca. Ce‘IeHI/I}IUKOHyca httos://resh.edu.ru
(TUTOCKOCTBIO, TIAPAJLICIIbHOW OCHOBAHUIO, U
IUIOCKOCTBIO, TPOXOJIAIICH Yepe3 BEpIIHHY)

11 Komburauns Tex Bpauiehus u https://resh.edu.ru
MHOTOT'PaHHHKOB
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 chepa, BMcaHHass B MHOTOIPAHHHK HJIH B https://resh.edu.ru
TEJIO BPAIICHHS

13 HOHNSITI/IG 00 00bEme. OCHOBHBIE CBOMCTBA https://resh.edu.ru
00BEMOB TN

14 OO0BEM NUIMHIPA, KOHYCA https://resh.edu.ru

15 O0BEM 1mapa u wiomaas cheps https://resh.edu.ru
[TonoOHbIe TeNa B MPOCTPAHCTBE.

16 COOTHOIICHUS MEKTY TUTOIIAISIMU https://resh.edu.ru
MOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEI

17 KonTtponsHas padora no temam "Tena
BpaieHus" u "O6beMbl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE https://resh.edu.ru

19 Cro)xeHHe U BBIUUTAHUE BEKTOPOB https://resh.edu.ru

20 YMHOXeHHEe BEKTOpa Ha YUCIIO https://resh.edu.ru
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21

Pa3znosxeHue BekTOpa 1o TpéM
HEKOMIIJIaHapHBIM BekTopaM. [IpaBuiio
napaJjenenunesa

https://resh.edu.ru

22

Pemenune 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMH

https://resh.edu.ru

23

24

[TpsaMoyronbHas cucreMa KOOpJUHAT B
npoctpaHcTse. KoopanHaTe! BEKTOpA.
[Ipocreitmme 3aga4n B KOOpAMHATAX

Yroa mexay Bektopamu. CransipHOe
MIPOU3BEICHUE BEKTOPOB

https://resh.edu.ru

https://resh.edu.ru

25

Brluucnenue yrioB Mexy NpsIMbIMUA U
IIJIOCKOCTSIMU

https://resh.edu.ru

26

27

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pELIEHUN TEOMETPUYECKUX 3a1a4

KonrtponbHas pabora no reme "Bekrops! u
KOOpJMHATHI B IPOCTpaHCTBE"

https://resh.edu.ru

28

[ToBTOpenue, o6odIIeHNE 1
cucreMaTn3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPHUH

https://resh.edu.ru

29

[ToBTOpenwue, 0600IIEHNE 1
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, ¢paxThl, TEOpEMBbI Kypca
IUTAHUMETPHUH

https://resh.edu.ru

30

[ToBTOpenwme, 0600IIEHNE 1
cUCTeMaTu3anys 3HaHu|. 3agaqu
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS

https://resh.edu.ru
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[ToBTOpeHue, 0600IICHNE 1

31 CHCTEMATU3aLMS 3HAHUM. 3a1a4u 1 https://resh.edu.ru
TUTAHUMETPHH U METOJIbI X PECIICHHS
[ToBTOpeHnue, 0600IICHNE U

39 cucreMaTu3anus 3HaHuil. OCHOBHBIC 1 https://resh.edu.ru
burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEOMETPUU

33 Wrorosas koHTpOIBbHAS paboTa 1
I1 000

34 OFTOPEHHE, 000 meHP“Ie " 1 https://resh.edu.ru
cUCTeMaTH3allMs 3HAHUH

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtematuka: anre6pa ¥ Hadajla MaTeMaTUYeCcKOro aHaiausa, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomies C.b. u npyrue, AknpoHepHoe 00IIeCTBO
«3marenscTBO «lIpocBemenune»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
https://resh.edu.ru






