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IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydae6HOTrO Kypca «I'eomerpusi» 6a30BOTO ypOBHS AJIsi 00YyUYaIOIIMXCS
10 —11 kmaccoB pa3paborana Ha ocHOoBe DeneparbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIIHLHOTO
CTaHJapTa CpexHero oOmero oOpa3oBaHHWs, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
MpPEeIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAaJULMil pOCCHIICKOrOo 00pa3oBaHUS.
Peanmaum[ mporpaMmal oOecrieunBaeT OBJIaICHUEC KIITOYEBbBIMH KOMIICTCHILIUSAMMU,
COCTaBJAIOIIMMHA OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OECJIOCTHOCTD
O6HI€KYJII)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBbHOI'O pa3BUTUA JTMYHOCTHU O6y‘IaIOHII/IXC$I.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00ycCIOBNIeHa TPAKTUYECKOM 3HAYMMOCTBHIO METANPEIMETHBIX M MPEIMETHBIX pEe3yJIbTaTOB
oOy4eHHsI TEOMETPUH B HANPaBJICHUHN JMYHOCTHOTO PAa3BHTHs OOydarommxcs, GpopMupoBaHUsS
(GYHKIIMOHATFHOH MaTeMaTHYECKOW TPAMOTHOCTH, W3YYCHHS IPYTUX YUeOHBIX IAMCIUTUINH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHUU
TE€OMETPUIECKUX aOCTpaKIMii, COOTHONMIEHUH PEATbHOTO M HICATbHOTO, XapaKTepe OTPaKCHHS
MAaTEeMAaTHYE€CKON HAyKOM SIBJICHHH M MPOILIECCOB PEATIBHOIO MHPA, MECTE TEOMETPUU B CUCTEME
HAyK M pOJIM MaTEeMaTHYECKOTO MOJICNIMPOBAaHMsI B HAyYHOM I[IO3HAHWW W B TIPAKTHKE
CocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHS YUYAIIUXCSA, a TaKXKe KauecTB
MBIIIUICHUS, HEOOXOUMBIX JUIS aallTallid B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOUW HANpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MebIIUICHHE, (HOpPMUPYEMOe MPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSTHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMCHHE BBIJIBUTAaTh M OIPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCTIOJB3YIOTCSl MPH PEHICHUW 3aJlad eCTECTBEHHO-HAYyYHOTO IWKJIA, B YaCTHOCTH W3 Kypca
(bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AEATENBHOCTH 4YejoBeka. OpueHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHUE €r0 COIMAIBLHOTO ObITHS, (opMa OTpa)KeHHs OKPYXKAIOIIETO MHUPA,
yCIOBHE  YCICHIHOTO TO3HAHWUS M  aAKTHBHOTO  MPeoOpa3oBaHHs  JCHCTBUTEIHLHOCTH.
OmnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEHHSET Pa3HbIC BUIbI YUSOHOH U TPYIOBOM
JESTEIbHOCTH, SBISCTCS OJHUM M3 MPOPECCHOHAIBHO BAXKHBIX KAueCTB, IMO3TOMY aKTyaJlbHa
3aaua (OPMHUPOBAHUS y OOYUArOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOr0 MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B MOJrOTOBKE K MPAKTUYECKOH
JESTETbHOCTH 10 MHOTHM HATPaBJICHUSIM.

Ienb ocBOEHUS porpaMMel yueOHOTO Kypca «['eomeTpusi» Ha 0a30BOM ypOBHE 00yUEHHS
— oOmieoOpa3oBarenbHOEe U OOIIEKYIHTYPHOE DPa3BUTHE OOyYaromMXcs 4depe3 obecredeHue
BO3MO’KHOCTH NPHOOPETEHUsI M UCHOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPUYECKUX 3HAHUH U
NeWCTBUH, CieU(pUUHBIX T€OMETPHH, BO3MOXHOCTH YCIIELTHOTO MPOA0JKEHNs 00pa30BaHus 1O
CIIEIIMATILHOCTSIM, HE CBS3aHHBIM C TIPUKJIJHBIM HCIIOJIb30BaHHEM I€OMETPHU.

[Iporpamma mo reomeTpuM Ha 0a30BOM YpOBHE NpeIHA3HAYeHA JUIA OOY4YarOIIMXCS
CpelHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEIILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH
oOIIue MaTeMaTu4ecKue yMEHUsI, CBS3aHHbBIC CO CIEU(PUKON T€OMETPUHA U HEOOXOIUMBIC IS
KU3HU B COBPEMEHHOM o0riecTBe. Kpome 3T0T0, OHU UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
Oonee rryOOKO, €CITU B JAIBHEUIIIEM BO3HHKHET HEOOXOIUMOCTh B TEOMETPUICCKUX 3HAHUSAX B
npohecCHOHATBHON IS TEILHOCTH.

JlocTiKkeHHe 11eTTM OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSL PEIIEHUEM COOTBETCTBYIOIINX
3ana4. [IpuopurerHsiMu 3a1agamMu ocBoeHus Kypcea «I'eomerpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TpEACTABICHUS O T'EOMETPHH KAaK YacTH MHUPOBOU KYyIbTYphl U

OCO3HaHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHHS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJICIISX, TIO3BOJISIONINX OMUCHIBATh U M3YYaTh pa3HbIC
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e (¢dopMHUpOBaHME YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAICHUS;

® OBJAJICHHE METOJAMM pelIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paMKeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOTPaHHUKAX U
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJTOPUTMAaMHU DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJIUTHh  HECJIOXKHBIE  JIOKa3aTeIbHBIE PACCY)KICHHMsI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUUYECKUM COJAEeP KaHUEM;

® pa3BUTHE MHTEJUIEKTYalbHBIX U  TBOPYECKHX CIOCOOHOCTEH  oOywarommxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIIICHUS;

e (opmupoBaHue (QPyHKIMOHATBLHON T'PAaMOTHOCTH, PEJIEBAHTHOW TEOMETPUU: YMEHHE
pacrno3HaBaTh MPOSBICHUS I€OMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B
pEAIbHBIX JKU3HEHHBIX CUTYallUX U MPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMYyIHpOBaTh HX Ha S3bIKE
FeOMETPUH U  CO3[laBaTh TIEOMETPUYECKHE MOJETH, MPUMEHSTh OCBOCHHBIN
reOMETPUYECKUN ammapar Uil pelieHusT MNPaKTUKO-OPHUEHTUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH IMOTYYCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEpEOMETPUU
B Hayale ero u3y4yeHHUs 3aJay, pellaeMblX Ha YPOBHE WHTYUTUBHOTO TO3HAHHS, U
omnpenenéHHbIM 00pa30oM OpraHu3OBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHUE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHUIIIEMY H3YyUSHUIO TPeIMeTa.

[Ipenmnourenue OTAAETCS HAINSIIHO-KOHCTPYKTUBHOMY METOy OOy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TPAKTHUECKOMN
NesITeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM y ydalluxcs B Kypce
CTepEeOMETPUHU MPOBOTUTCS 3a CUET pElICHUS 3a7ad Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00Pa3oB U
3a/lad Ha OIMEpPUPOBaHHE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HArJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOAHOTO COJIEp KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny», «lIpsMble U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTophl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUpPOBaHHE TOTUIECKUX YMEHUN pacTpeeNiieTcsl He TOJIbKO



[0 COJCP)KATEIbHBIM JIMHUSM, HO W IO ToJaM OOydYeHHs Ha YPOBHE CPEIHEro oOIIero
oOpa3oBaHUsl.

Conepxanue 00pa30BaHHs, COOTBETCTBYIOIIEE NPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 ToJaM 00yUeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKUMU IIOHATUAMUAU u HaBBbIKaMU OCYIICCTBJIAIOCH
MOCJIEOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OOIIYI0 CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupsis u yrayossis e€, o0pasysi NpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun oTBOaUTCS 2 yaca B Heento B 10 kimacce u 1 yac B Hepenio B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IIJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIICIICTBHS U3 HUX.

B3anMHOe pacrionoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, NTapaJIeIbHbIE U
CKpeumuBampomuecss npsamsle. IlapamnenbHOCTh NPsSMBIX M IJIOCKOCTEHM B MPOCTPAHCTBE:
NapaJuleIbHbIE IIPSAMBIE B IMPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTH
NpSIMOM M IIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXIy NpPSIMBIMH B
npoctpanctBe.  [lapaienbHOCTH  IJIOCKOCTEH:  MapajyiebHbIE  TJIOCKOCTH;  CBOMCTBA
napajuleNbHbIX ockocTel. [Ipocreiinne npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPA3P,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYEHU.

[lepneHUKYISIpHOCTE  NPSMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IIPSMBIE B
MIPOCTPAHCTBE, MpsMbIE MapajUIeNIbHbIE W MEPIEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTH NPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOW HNEepHeHAUKYJIAPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJl MEXKJIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. [lepneHauKkyssip U HaKIIOHHBIE: pACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PpACCTOSIHWE OT NPSIMOM A0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD IJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPINEHIUKYIISIPaXx.

MHoOrorpaHHMKH

IlonsiTME MHOTOrpaHHMKA, OCHOBHBIE DJJEMEHTHI MHOTOIPDAHHUKA, BBIIYKIbIE U
HEBBIITYKJIBIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3Ma: n-yronbHas nmpusma; rpaHu
Y OCHOBAHMsI MPU3MBI; IPsIMasi M HAKJIOHHAs IPU3MbI; OOKOBAs M MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIbBHBIN MapajulesieNune] U ero ceoicrea. Ilupamuna: n-yronbHas
nUpaMujia, 'paHM M OCHOBaHME NUpPaMHU/Abl; OOKOBas M IOJHAs IMOBEPXHOCTb INUPAMUJBI;
[IpaBWJIbHAs W YyCEU€HHas MNHUpamMuia. OJIEMEHTbl NpuU3Mbl M nuUpaMuisl. [IpaBuibHbIE
MHOTOTPaHHUKU: IOHATHE MPAaBUIBHOIO MHOTIOIDAHHUKA; NPaBUJIbHAS IIPU3Ma U INPaBUIIbHAS
UpaMu/a; MpaBUWIbHAs TPEYroJibHas NUpaMuAa M IpaBUIbHBIN TeTpasap; KyO. IlpencraBnenue
O MpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, JOACKa’ap M ukocadap. CedeHus npuU3Mbl U
UpaMHIBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHS OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
DNeMEHTB CUMMETPUH B IUpaMUax, NapajuleenuIesax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Bbluncnenue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yrisl. [lnomans 6okoBoi
IIOBEPXHOCTH U IIOJHONM IOBEPXHOCTU NPAMOM IPU3MBI, ILIOLIAAb OCHOBAaHMUH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBUIBHON NMUpaMUIbI, TeopemMa O IUIomaa yced€éHHoM nupamuipl. [loHsrtue o6 oObéMme.
O0BEM nupaMubl, MPU3MBI.

ITonoOuele Tena B mpocTpaHcTBe. COOTHOLICHHS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMHU MOJOOHBIX TEII.

11 KJIACC

Tesna Bpamenus



Hunuugpudeckass MOBEPXHOCTh, OO0pa3yloIIMe MMIWIMHAPUYECKONM TMOBEPXHOCTH, OCh
HWIMHAPUYECKON moBepXHOCTH. [{umuHap: ocHOBaHMs U OOKOBas MOBEPXHOCTh, 0Opasyromas u
OCh; IUIOMIAh OOKOBOW U TIOJTHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW IMOBEPXHOCTH, OCh U BEpIIUHA
KOHHMYECKOM MoBepxHOocTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromias U OCh; IUJIONIAb
OOKOBOH W TIOJHOW MOBEPXHOCTH. YCCUEHHBIM KOHYC: 0Opa3yloIlne W BBHICOTA, OCHOBAHHS H
OOKOBasi IIOBEPXHOCTb.

Cdhepa m mmap: meHTp, paguyc, TUAMETp; TUIOMIAIb TOBEPXHOCTH cdepbl. B3aumHoe
pacrmoJioskeHue cepbl U MII0CKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; Tuionanb chepsl.

N3o0pakeHune Ten BpaleHus Ha II0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KomOunamuu Ttenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsr; cepa, BnucaHHas B MHOTOTPAHHUK, WU TEJIO BpPAIICHUSI.

[Tonsatue 06 o60béMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00bEMeE
MPSIMOYTOJILHOTO Tapajuiesenumnenaa u cineAactBus u3 He€. O0béM 1muiuHApa, KoHyca. O0bEM
mapa ¥ rioimap chepsl.

[Tomo6ubie Tema B mpocTpancTBe. COOTHOMICHHS MEXKTY IUIOMIAISIMHU IMOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauieIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUsS KOHyca
(mapasnienbHOEe OCHOBAHHUIO M MPOXOJISIIEE Yepe3 BEPIINHY), CEUCHUS I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mi0cKOCTH U B TpocTpaHCcTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHaT B mpoctpaHcTBe. Koopawnatel Bektopa. Ilpocrteitmme
3aJaud B KOOpAMHATax. Yroil Mexzay BekTopamu. CkalspHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYarOIIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOrO OOIIECTBa, MPEICTABICHUEM O MATEeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JTOCTKCHHH B APYTUX HayKaX, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3AHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTI)KCHHM HAyKH U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PEIICHUH, pacCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTE€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHS TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro o0pas3a U3HU, OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH U OTHAbIXa, peryispHas Quandeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
NESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPHIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOOP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pelIeHUN TPaKTUYECKUX 3a]]a4 MaTEMaTHYECKON HaIIPaBIEHHOCTH.

JK0JI0rHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHUEM BIHUSHUSA COILHUAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rI00amTbHOTO  XapakTepa  JKOJOTHUECKUX MpoOsieM; OpueHTaluueld Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PelIeHUs 3aad B 00JacTH OKPYXKAIOIIeH cpelbl, MIaHUPOBAHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO MO3HAHHUA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECCTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOU JESATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LUBUIM3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTE€MaTUKH M MaTeMaTHYECKON KyJIbTYpOW KaK CpPEICTBOM IIO3HaHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIEA0BATEIBCKYIO JIEATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbI€ pe3yinbTaThl OCBOCHHS IIPOTpaMMbl yueOHOTO npeameTa «MaremaTrka
XapaKTEepPU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIBHBIMH  HO3ZHABAMETbHLIMU  OeliCMBUSIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
oelicmeusmu.

1) Ynusepcanvnvie nosnasamenvusie oeticmeus, obecneuusaiom gopmuposarue 6a3o8vix
KOCHUMUBHBIX NPOYECCO8 00yUaromuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeicTBus:

® BBISBIATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPH3HAKH MATEMAaTHYECKHUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY MOHATHIMH, (HOPMYIHPOBATH ONPEICIICHUS TOHSITHI;
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIAaCCH(PUKAIIMK, OCHOBAHUS 711 0000IEHUS
Y CPaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIC U
OTpuULaTeNIbHbIE, €MHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE,

® BBIABJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU [UISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHI 10 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTelIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TPOTHBHOIO), BBICTpaNBaTh AapryMEHTAIMIO, NPUBOJUTH TMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHbBIE CYKACHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciieoBaTe/ibCKue 1eHCTBHUSA:

® CIOJNB30BaTh  BOMPOCHI  KAaK  MCCIENOBATENbCKUN  MHCTPYMEHT  IO3HAHMS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHHE;

® TMPOBOJUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIECIOBaHHE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBbeKTa, sBIEHHS, Ipollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 00ObEKTaMH, SBICHUSMU, IPOIIECCAMU;

® caMOCTOATeNbHO (OpMyTUpOBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOTYyYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHU;



IMPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora ¢ undopmanueii:

BBISBJIATH JeUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
IUTSL pELICHUs 3a1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IUYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3UyHbIX (opmax,
WJLTIOCTPUPOBATH IPahuvIecKu;

OIICHUBATh HAAEKHOCTh HMH(POPMAIUM IO CaMOCTOSITEIBHO CHOPMYTUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvbhvle KOMMYHUKAMUBHbIE Oelicmsus, 00ecnedusaom coopmuposaHHocms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCAL.
Oo0menue:

BOCIPUHUMATE ¥ (DOPMYIHPOBATH CYKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU M TEIIMHU
OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHsS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS TI0 X0y PEIICHUs 3aJadi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYKIEHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, TPOOIIEMBI,
pelmiaeMoilt  3agadd, BbICKA3bIBaTh WJEH, HAIEJICHHbIE Ha TOUCK pPEIICHHUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTUX YYaCTHMKOB JMAjora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIINI; B KOPPEKTHOH Popme popmymupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPE/ICTaBIATh Pe3yNbTaThl PEHICHUS 3aJaud, SKCIIEPUMEHTa, UCCIIEIOBaHUS, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad Mpe3eHTalud U
0COOCHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
NpH pPEUICHWH YYeOHBIX 3a/a4, NPHUHUMATh 1EJb COBMECTHOH JESTEIbHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, pachpeAessTh BHIBI PadoT,
JIOTOBApHBAThCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (0OCykaeHHs, 0OOMEH MHEHU, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATE CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICWCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KA4eCTBO CBOETO BKJIa/a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvnvie pecynamugnsle oeticmsus, obecneyusarom Gopmuposanue cCmolClo8blx

YCMAaHOBOK U HCUSHEHHbLIX HABLIKOG JTUYHOCMU.
Camoopranmn3anus:

COCTaBJIATH IUIaH, AJITOPUTM PELICHNS 33aJJauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHUPOBATh BApHAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTPOJIB:



e BJAJCTh HABHIKAMHM II03HABATENBbHOW pe(IeKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCWCTBUH M MBICIUTENBHBIX TIPOLECCOB, HMX pe3yibTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca U pe3yjbTaTa PELICHUS MaTeMaTU4ecKOU
3a/1a4y;

® [peABUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/]a4d, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HalIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3yJbTaTa LEIM M YCIOBUAM, OOBACHATH INPUYMUHBI
JOCTUXKEHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOJUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh MOHATHUSAMH: TOYKA, MPsAMas, INIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CIIEACTBHS U3 HUX MPH PEIICHUH T€OMETPHUSCKUX
3ajad.

OnepupoBaTh TOHATHSIMH: TAPAUICIBHOCTE W TMEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunuposaTh B3aMMHOE PACIIONIOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYI'PAaHHBI Yroj, TpaHWd [ABYTPaHHOTO yria, pebpo
JIBYIPAaHHOTO YyIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TPaJaycHas Mepa JABYTPAaHHOTO yTJa.

OnepupoBaTh MOHATUSIMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBIMTYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, MIPaBWIILHBIA MHOTOT PAHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (ITMpaMmuIIa; MPU3Ma, MPSIMOYTOJIbHBINA
napajuiesenume, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMSA JUIS  KJAcCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKH; MPSIMBIE U
HAKJIOHHBIE TIPU3MBI, TTAPAJUICIICTTUIICbI ).

OmnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSCHITH MPUHITUIIBI TIOCTPOCHUSI CEUYCHHI, UCIIOJIb3YS. METO/ CIIE/IOB.

CTpouTh CeUeHUS] MHOTOIPAaHHHUKOB METOJOM CJICOB, BBINIOJIHATH (BBIHOCHBIC) TUIOCKHUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amauM Ha HaxoXKJIEHHE TIEOMETPUYECKUX BEIMYMH TI0 00pa3laMm HIu
QTOPUTMaM, TPHMEHsSS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAAPTHBIX
MaTeMaTUYECKUX 3aJad Ha BBIYMCICHHUE DPACCTOSHUN MEXIy IBYMs TOYKaMHU, OT TOYKH JIO
MPSIMOM, OT TOYKHU JI0 MIIOCKOCTH, MEXKAY CKPEIINBAOIIUMHUCS MPSMBIMHU.

Pemarp 3amaunm Ha HaxOXICHHE TEOMETPUYECKHX BEIMYMH 10 oOpaslaM WIu
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHICHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIYHCICHHE YIJIOB MEXKAY CKPEIIUBAIOUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TUIOCKOCTBIO, MEKTY TUIOCKOCTSIMU, JIBYTPAaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEW MHOTOTPAHHHUKOB (MIPU3Ma, MHUpaMuia) ¢
NpUMeHeHHeM (OpMyI; BBIUMCISITH COOTHOIICHUS MEXAy IUIOMAASMH TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHepI/IpOBaTB MOHATHUAMU: CHUMMECTPUA B HNPOCTPAHCTBC, LCHTP, OCb MW IIJIOCKOCTbH
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKaX.

[IpumensiTe reoMeTpudeckue (akThl ISl  PEUICHHS CTEPEOMETPUYECKUX  3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPAaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE M JKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAIW3UPOBATH PCAJIbHBIC CUTyallUd U
IMPHUMCHSATH HN3YYCHHBIC IIOHATUA B mponecce IIOHUCKa pemICHnA MaTeMaTNn4YCcCKUu
chopMyIUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATbHBIC CUTYAIlMH Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIH C HCIOJh30BAHHEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh MMOHATUSIMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3zyromiue
WIMHAPUIECKOH MOBEPXHOCTH; IWINHAP; KOHWYECKasi TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTH, KOHYC; ChepruecKasi TOBEPXHOCTb.

Pacmo3naBate Tena Bpamenus (MUIWHIP, KOHYC, cdepa U map).

OOBACHATB CITOCOOBI TIOJTYICHHUSI TEJT BPAI[CHHUS.

KnaccudumupoBaTs B3auMHOE pacmosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: MIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMCHTA,
IIAPOBOM CJIOH, OCHOBAHUE MIAPOBOTO CIIOSI, BEICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOIIAAM MOBEPXHOCTEH TEN BpAIlEHUS, TEOMETPHYECKUX Tell C
npUMeHEHHEeM (HOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHHK HITU TEJIO BPAIICHUS.

BBIUMCIIATE COOTHOIIEHHSI MEXKIY TUIOMIAISIMH MOBEPXHOCTEH M 00BEMAaMHU IMOJAO0OHBIX
TeJL

N300pakate u3ydaembie (GUTYpbl OT PYKH H C TPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUI
CBEpXyY, COOKY, CHU3Y; CTPOUTH CEYECHHUsI TeJ BPAIICHHUSI.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTypax, MPeACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrInonHATh A€MCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YHCT0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[IpuMeHsTh MpaBUIO NMapauieIenuneaa.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, yroj MEXKIy BEKTOpPaMH, CKaJIIPHOE
MMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOMU3BCACHUC, PACKIIAAbIBATE BEKTOP 10 ABYM HCKOJIJIMHCAPHBIM BECKTOpPAaM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[IpumensaTs reomerpuueckue (axkTbl Uil pELIEHUS CTEPEOMETPUYECKHUX — 3ajad,
MIPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUS, €CM YCIIOBUS MPUMCEHCHHS 3aJaHbl B SIBHON
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETpUICCKUC 3aaa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAUHATHOTO
MeTo/1a.

Pematn 3aa4u Ha JO0Ka3aTeJIbCTBO MAaTEMATHYCCKUX OTHOIICHUH WU HaXO0XICHHUC
rCOMETPHUICCKUX BECIIMYHH I10 06pa3uaM WK aJilrTOpUTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3aj1a4.

[IpuMeHATH NpoCTEMIINE NPOrpaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MMPOSBJICHNE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHMS HA IPAKTUKE: aHAJU3MPOBATH PEAIBHBIE CUTyallud M
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chOopMYyIUPOBAaHHOUN MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMH HA SI3bIKE TEOMETPHH,
UCCIIEI0BATh TMOCTPOCHHBIC MOJIETIHM C HCIOJb30BAaHHMEM TI'€OMETPHUYCCKHX MOHITHH U TEOpeM,
anmapata aiareOpbl; pemarh MPaKTHYSCKUE 3a/1a4H1, CBSI3aHHBIC C HAXOXKICHHEM IeOMETPHUYCCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [IpsiMbI€ M TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [TepieHAMKYASIPHOCTD NPSIMBIX U > bubmuorexa [JOK
IUIOCKOCTEHN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTl MKy NPAMBIMU U TTIOCKOCTSIMU 10 1 hitps://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
. Mriororpasiat 1 ! https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 O6bé 1
PEMBL MHOTOTPAHIHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YTJIbI 4 1 bubmmorexa IOK
P ’ P 4 https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KounuecTBO YyacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| T 2 bubmmoreka [{OK
i
eI Bpatliett https://m.edsoo.ru/1¢209¢37
bubmmoreka [{OK
2 é 1
OObEub e > https://m.edsoo.ru/1¢209e37
3 BekTto 00 a OCTPAHCTBE 10 1 bubmmorexa [IOK
KTOPBI U K WHATBI B IPOCTPAHCTB
p PA pocip https://m.edsoo.ru/1¢209e37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeMAaTu3aIys 3HaHUuI https://m.edsoo.ru/1¢c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
o
w/n Tema ypoka B Kontposabneie | IlpakTuueckue = 00pasoBaTe/ibHbIE
cero
padoTsbI padoThI pecypcel
OcCHOBHBIC TIOHATHS CTEPEOMETPHUH: TOUKA,
psiMasi, INIOCKOCTh, IIPOCTPaHCcTBO. I1paBuia
| p 5 poctp 5 p | bu6moteka [IOK
N300paKEHUs Ha PUCYHKAX: U300pakeHUs
P N pHCyH P https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, IMapaJlIeIIbHBIX TIPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
) [TonaTus: nepecekaromuecs MmIOCKOCTH, 1 bubnuoreka [JOK
TepeCceKaIMecs MpsiMasi U TNIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsTus: nepecekaronuecs MIOCKOCTH, | bu6moreka [IOK
TepeceKaroIMecs mpsiMasi ¥ TIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOT'PaHHHKAMH,
4 5 P | bubmoreka [IOK
H300pakeHue MHOTOTPAaHHHUKOB Ha PUCYHKAX,
p p PHCYH https://m.edso0.ru/a63959¢ed
Ha MPOCKIITMOHHBIX YePTEkKaAX
HauannHrbIe cBeAeHHs 0 KyOe M MUpaMue, UX
5 . C Y p 1 bu6moreka [IOK
a3BépTku U Moaenau. Ceuenus
p P https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HauannHele cBeeHNs 0 KyOe U MUpaMHUIE, X
6 . C Y p | bu6mmoreka [JOK
a3BépTku U Moaenu. Ceuenus
Pa3BEp https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
ITousiTe 00 aKCHOMATUYECKOM ITOCTPOEHUH
7 P | bubmuoreka [JOK
CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUHA U
p p p p https://m.edsoo.ru/Occ5céfe
CIIE[CTBUS U3 HUX
8 [TonsiTHe 06 aKCHOMaTUYECKOM MOCTPOCHUU 1 bubnmnoreka [JOK




CTCPCOMETPUHN: aKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

https://m.edsoo.ru/239c8cb4

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

bu6mmoreka [IOK

9 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/65¢c6b106
CJIEJICTBHS U3 HUX
[TonsTHE 00 AKCHOMATUYECKOM MOCTPOCHUN
10 CTEPEOMETPUU: aKCHOMBI CT€p€OMeTII))I/II/I u bubmmorexa LIOK
https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anmHoe pacnosnokeHue npsMbIX B
11 npOCTpchfBe: nepecexaroml;ec;[ bubmmorexa LIOK
’ https://m.edsoo.ru/1a2520f6
MapajuieIbHbIE U CKPEIIHBAIOIIAECS MPSMbIE
[TapannensHOCTh TPSAMBIX U TIIIOCKOCTEH B
12 Hp(I))CTpaHCTBeI HapEJ'IJ'IeJ'II)HI)Ie MpsIMBIE B bubmorexa LIOK
. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MaPaJICIbHOCTh TPEX MPSIMBIX
[TapanienpHOCTh NPSMBIX U IJIOCKOCTEN B
13 Hp(I))CTpaHCTBei HappannenLHOCTL NpAMON 1 bubmorexa LIOK
https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
14 VYriasl ¢ coHanpaBI€HHBIMU CTOPOHAMM bubmmorexa IOK
https://m.edsoo0.ru/9f4071b9
15 Yroa Mexay IpsiIMbIMU B IPOCTPAHCTBE bubmiorexa LIOK
https://m.edsoo.ru/fe733862
16 Yron Mex Iy IpsIMbIMU B IPOCTPaHCTBE bubmiorexa LIOK
https://m.edsoo.ru/2935a9a0
7 [TapannenbHOCTH MIOCKOCTEN: apasuieIbHbIe bubnunoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa napayuIeIbHBIX INIOCKOCTEN bubnnorexa HOK
https://m.edsoo.ru/e504d656
19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HA bubnmoreka [JOK




TUIOCKOCTH: TETPa’Ip, KyO, apauieIIeHIIe/

https://m.edsoo.ru/4a28dc02

20 [TocTpoenue ceuenuit Brbmiorexa LIOK
https://m.edsoo.ru/1d434d0f
. bubmuoreka [IOK
21 Hoctpoerine ceterit https://m.edsoo.ru/ec26feSd
Kontponsnas padota o teme "IIpsimbie u
22 rmocfocm B HII))OCTpaHCTBe. Hapal:J)IJ'IeJ'ILHOCTI) bubmmorexa LIOK
. https://m.edsoo.ru/9a0a%56
MPSIMBIX U TIOCKOCTEN
3 [lepneHIuKyIApHOCTH MPSAMOI U MIIOCKOCTH: bubnuorexa [JOK
MEPIEeHIUKYIIIPHBIE MIPSIMbIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMble apajienbHble U IEPIEHIUKYIIIPHBIE bubnuoreka [JOK
K IJIOCKOCTH https://m.edsoo.ru/0ac11c95
75 [IpsiMble apajienbHble U MEPIEHIUKYIIIPHBIE bubnuoreka [JOK
K IJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMON U bubnuorexa [JOK
MJI0CKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U bubnuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/79165d15
)3 TeopeMa o mpsMOU NMEPIEHANKYIISIPHOMN bubnuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o psIMOI EpIIEHIUKYIIIPHON bubnunoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745{8
30 Teopema o psIMOI TEpIIEHIUKYIIIPHON bubnunoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepneHauKyNsip ¥ HAKIOHHBIE: PACCTOSIHHUE OT
31 TOFIIDKI/I zli mi,ocfocm paCCTO}IHIfe OT NpAMOK bubmorexa LIOK
’ https://m.edsoo.ru/33¢477d3
JI0 TUIOCKOCTHU
32 [lepieHAMKYNSAP U HAKIOHHBIE: PACCTOSIHUE OT bubnmnoreka [JOK




TOYKH 10 IMIIOCKOCTU, PACCTOAHUEC OT HpSIMOﬁ
J0 IINIOCKOCTH

https://m.edsoo.ru/66fefadd

[lepnieHIuKyIIsIp 1 HAKJIIOHHBIE: PACCTOSIHUE OT

bu6mmoreka [IOK

33 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/aSb7b8e3
JI0 TIJIOCKOCTHU
[lepnieHiuKyIsIp 1 HAKJIIOHHBIE: PACCTOSIHUE OT
34 TO‘fKI/I )_'[i mzocfocn/l paCCTos[HI/Ipe OT MpSAMOi bubmiorexa LIOK
’ https://m.edsoo.ru/dbee22bc
JI0 TIJIOCKOCTH
35 VYTriabl B TPOCTPAHCTBE: YroJl MEXAY NPIMOM U bubnuotexa [JOK
IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
JIByrpaHHBIN yroJi, TMHEHHBIN yrom bubnuoreka [JOK
36
JBYTPAHHOTIO yIiia https://m.edsoo.ru/5fa0Ob3ce
JIByrpaHHBIN yroJi, TMHEHHBIN yrom bubnuoreka [IOK
37
JBYTPAHHOTO yria https://m.edsoo.ru/c7c777ed
18 [TepieHAMKYASAPHOCTD MIIOCKOCTEN: MPU3HAK bubnuorexa [JOK
MEePIEHIUKYISIPHOCTH IBYX IJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [TepieHAMKYASAPHOCTD MIIOCKOCTEN: MPU3HAK bubnuorexa [JOK
MEePIECHANKYIISIPHOCTH JIBYX MJIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [TeprieHAMKYASAPHOCTD MIOCKOCTEN: MPU3HAK bubnuoreka [JOK
MEePIEHANKYIISIPHOCTH JIBYX IJIOCKOCTEH https://m.edsoo.ru/ba75dcS57
41 Teopema o TpEX nepreHANKYIIpax bubmuorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHeHANKYIIpax bubmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tp€x nmepneHAUKyIIpax bubnmorexa HOK
https://m.edsoo0.ru/9f246736
m KonTponpHast paboTa no Temam bubnuoreka [IOK

"[lepneH IMKYISPHOCTD NPSAMBIX U

https://m.edsoo.ru/5b971ef3




mockocTel" u "YTIIbl MEXIy IPSIMBIMU U
miockocTaMu"

ITonsarue MHOI'OrpadHrkKa, OCHOBHEIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U

bu6mmoreka [{OK

s HEBBIIIYKJIbIE MHOTOI'PaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKA
[Tpu3ma: n-yrospHas mpu3Ma; rpaHu v
46 OCHOBAHMS IPU3MBI; IPSIMasi 1 HAKJIOHHAS bubnuorexa [JOK
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TIPU3MBI
A7 [Tapamrenenunen, TpsIMOYTOJIbHBIN bubnuoreka [IOK
napajuliesienunes U ero cBoicTea https://m.edsoo.ru/8a7be683
[Mupamuaa: n-yroipHasi mupaMua, TPaHA U
43 OCHOBaHHUE MTUPAMUJIBI; OOKOBAs U TIOJTHAS bu6moreka [IOK
MMOBEPXHOCTh MUPAMHUJIBI; TPABUIIbHAS U https://m.edsoo.ru/fblcd0as
yceu€HHas nmupaMmuia
[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
49 HEI/ISMa u HpaBI/IJ'II)Ha}II) anaMH’z[aI;) paBUJIbHAS bubmiorexa LIOK
. https://m.eds00.ru/074c8865
TpeyrojbHas MUpaMua U MPaBUIbHBIHN
TeTpas’ap; Kyo
[IpencraBienue o MpaBUIBLHBIX
50 MII{)ororpaHHHKax: oiTaanp, JOJEKAdIp U bubmiorexa LIOK
https://m.edsoo.ru/a0fddSbf
HKOCaIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHTEIILHO TOYKH, MPSMOH, MIOCKOCTH. BuGmmorexa [OK
51 DneMEeHThl CHMMETPUU B TUpaMUIaXx,

HapaJjuieJICnuIeaax, mpaBUJIbHbIX
MHOT'OTrpaHHUKax

https://m.edsoo.ru/b9e777d9




Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB:

bubnuoreka [IOK

52
pEOpa, TuaroHau, yribl https://m.edsoo.ru/6¢cdbecef
[Tnomaae OOKOBOM MOBEPXHOCTH U TIOJTHOM
53 ITOBEPXHOCTH MPSIMOM IIPU3MBI, ILIOIIA/1b bubnuorexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTU https://m.edsoo.ru/37d84157
IPSIMOM IIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 ITOBEPXHOCTH MTPABUIIBHON MUPAMUIBI, bubnuorexa [JOK
TEeopeMa o IJIoLaaAN OOKOBON MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEYEHHOM MUPaMMJIbI
55 KonTponbHas pabota no teme bubnuoreka [IOK
"MHororpaHHuKn" https://m.edsoo.ru/a95{5c04
bu6moreka [IOK
I .
56 osTHe 00 00BEMe https://m.eds0o.ru/7ad0020b
bu6moreka [IOK
57 O0nBe
PN THPANIH https://m.edso0.ru/235171b3
. bu6mmoreka [IOK
>8 OObEm mipamu el https://m.edsoo.ru/f47dfefd
. bu6mmoreka [JOK
> ObmEn mapasit et https://m.edsoo.ru/79¢10312
bubmuoreka [JOK
60 OB
OObEM mHpaMi bt https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmuorexa HOK
P https://m.eds00.ru/79853608
n bubmuoreka [JOK
62 O0bem mpr3met https://m.edsoo.ru/1e053890
b K
63 O0BEM npu3MbI uomorexa L1O

https://m.edsoo.ru/482d3f51




64 KonTponsHas padora o teme "O0bEMBI 1 bubnuoreka [IOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573¢c
IT , 0000
el
' P https://m.edsoo.ru/098bedad
MHOTOIPaHHHUKE
[ToBTOpEeHUe, 0600IICHNE CUCTEMATH3AIIHS
i B i
o | ok Do oy |
ABYM ’ Ao 1Ip ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TUTOCKOCTH, MEXKTY
CKPEIMBAFOIIIUMHUCS MTPSIMBIMH
bu6moreka [IOK
67 " o 1
TOTOBA KOHTPOJILHAA paboTa https://m.eds00.ru/b9146bc0
[ToBTOpEeHUE, 0600IIIEHNE CCTEeMaTH3aITUs
i B :
petimBaron P - MEXALY https://m.eds00.ru/56765¢8b
MIPSIMOM U TUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YTJIOB MEXTY TUIOCKOCTSIMHU
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68




11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne
. Tema ypoka B Kontposabubie | IlpakTuueckue | 00pasoBaTe/ibHbIE
cero
padoTsI padoThbI pecypchl

| Cdepa u map: neHTp, paanyc, JuameTp; | bubnuotexa [JOK
IJIOLIa/1b TIOBEPXHOCTHU chephl https://m.edsoo.ru/0341bc2b
BzanmHoe pacnomoxkenue ceprl u

2 OCKOC p acaTesbHa (}))cpoc chepe 1 bubmmorexa LIOK
IJTIOCKOCTH; KacaTelbHas INIOCKOCTh K ;

P https://m.edsoo.ru/bed12a43
mIomaak chepol

3 N3obpaxenue chepsl, mapa Ha MIOCKOCTH. 1 bubnuotexa [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f72

WINHAPUYECKAs MOBEPXHOCTE, 00pa3 e
4 1 P ecKoii o0 ep oc ocp yrott | bu6moreka [IOK
WIIMHIPUYECKOM OBEPXHOCTH, OCh
TRETHHIP 1 noBep https://m.edsoo.ru/6054b8c 1
IAJTUHIPUYIECKON MTOBEPXHOCTH
WJIMHJIP: OCHOBAaHUSA B OOKOBas

5 Ho e HI;C obpas as v oc OlIIa, 1 Bubmmorexa [IOK

MMOBEPXHOCTb, s ¥ OCh; IIJT b

P N pu yrott Han https://m.edsoo.ru/188{6216
OOKOBOM M MOJHOM MOBEPXHOCTH
N3obpaxenne MuiIMHaIpa Ha TII0CKOCTH.

6 Pa3pépTka nmnunapa. CeyeHus UIMHIPA 1 bu6mmoreka [JOK
(TI0CKOCTBIO, TApATIICIBHON UITH https://m.edsoo.ru/016e25eb
MEePIEeHIUKYIAPHON OCH IIINHAPA)

Konnuyeckas moBepxHoCTh, 00pa3 ne

7 5 p pasyiom | bu6mmoreka [JOK

KOHHMYECKOH ITOBEPXHOCTH, OCh M BEPIIMHA

. p p https://m.edsoo.ru/c94ba09b
KOHHUYECKOM MOBEPXHOCTHU
Konyc: ocHoBaHue U BeplnHa, 00pa3yromias u

2 Y 5 . P . pasyrot 1 bu6mmoreka [JOK
0Cb; ITOIIAh OOKOBOM M IOJTHOM

al https://m.eds00.ru/897dd3b2
MMOBEPXHOCTHU




YcedéHHbIN KOHYC: 00pa3yrolue 1 BBICOTA,

bubnuoreka [IOK

9
OCHOBaHHMA U OOKOBas MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300pakeHne KoHyca Ha MI0CKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca bubnuorexa [JOK
10 .
(TJI0CKOCTHI0, MapaJlIeNIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTRIO, TIPOXO/ISINEH Yepe3 BEPIIHY)
KomOunarus ten BpaieHus u bubnuorexa [JOK
11
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
M = .
2| chepe nmmcammn s mororpa. . biGorera LIOK
pa, P https://m.edsoo.ru/0b136158
TEJIO BpAICHUS
13 [TorsTre 06 00BéMe. OCHOBHBIC CBOMCTBA bu6moreka [IOK
00BEMOB T https://m.edsoo.ru/26a03fb7
bu6mmoreka [IOK
14 O065e
POV TIPS, ToHyca https://m.eds00.ru/5513d87b
bu6moreka [IOK
15 O065e
BEM 11apa 1 IIOIALE COepE https://m.edsoo.ru/d189bde2
[Tom006 .
6 | Coomoumems vexay momazavn biGmnorera LIOK
5 ?y ta https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMU TI0TI0OHBIX TEIT
17 KontponpHas padota o temam "Tema bubnuoreka [JOK
BpamieHus" u "O0bemsbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IIIOCKOCTH ¥ B IPOCTPAHCTBE bubmuorexa HOK
P poctp https://m.edsoo.ru/Scaefclb
19 CroxeHue ¥ BBIYUTaHHUE BEKTOPOB bubmorexa IOK
p https://m.edsoo.ru/23f4f089
bu6mmoreka [JOK
20 YMHOX€EHHE BEKTOPa Ha YUCIIO

https://m.edsoo.ru/dee379¢eb




Pasnosxenue BexkTopa 1o TpéM

21 €Ko aHa ektopam. [TpaBuio Bubmrotexa LIOK
HEKOMIUTAHAPHBIM BEKTOPaM. 1:370)
P P P https://m.edsoo.ru/a28fd74e
napajuiesenumea
” Pewrenne 3aaa4, CBA3aHHBIX C IPUMEHEHUEM bubnuorexa [JOK
IIpaBUJI JCHCTBUM ¢ BEKTOpaMHU https://m.edsoo.ru/5a827900
oy KoopanHaTHO-BEKTOPHBIN METO ITPU bubnuorexa [JOK
pELIeHUH T€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsiMoyrosbHas cuCTeMa KOOPIUHAT B
24 poc f ctBe. Koo a peIl opa bubmmorexa LIOK
MPOCTPAHCTBE. HMHAThI BEKTOPA.
PocTpa] pA P https://m.edsoo.ru/48db7058
[Ipocreiimue 3a1a49u B KOOPAXHATAX
)5 Yron mexay Bekropamu. CKasipHOE bubnuorexa [JOK
MIPOU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
Beruncnenue yriioB Mexy NpsMbIMU U bubnuoreka [JOK
26
TTOCKOCTSIMH https://m.edsoo.ru/8efbe78e
7 KonTtponbHas padota o teme "BekTopbl bubnuorexa [JOK
KOOPAMHATHI B TPOCTPaHCTBE" https://m.edsoo.ru/77c22fc5
IToBTOpEHHE, 0000IICHNE U CHCTEMATH3alA
)3 P 0 em(b o . He bu6mmoreka [JOK
3HaHui. OCHOBHBIC (PUTYPBI, PaKTHI, TEOPEMBI
P P https://m.edsoo.ru/1780ba5d
Kypca IUTaHUMETPUH
IToBTOpEeHHE, 0000IICHNE U CHCTEMATH3aLN
29 P 0 qu) o . bu6mmoreka [JOK
3HaHui. OCHOBHBIEC (PUTYPBI, PaKTHI, TEOPEMBI
P P https://m.edsoo.ru/078cd184
Kypca IJIaHUMETPUU
[ToBTOpeHHUE, 0000IIEHNE U CHCTEMATH3AIIHS
30 P 3 B . bu6mmoreka [JOK
3HAHMM. 3a/1a4¥ IAHUMETPUU U METOIbI UX
s P A https://m.edsoo.ru/7491efe0
pelieHus
IToBTOpEHME, 0000IIEHNE U CUCTEMATH3 AT
P » B bubmuoreka [JOK
31 3HaHUM. 3a/1a4M TUIAHUMETPUU U METObI UX

penieHus

https://m.edsoo.ru/4dffda97




[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIUS

° bubamnoreka LIOK
32 i?:j:i;;ciﬁ;i;fmypm’ aicrel, Teopensl ! https://m.edsoo.ru/74b2ad91
bu6mmoreka [IOK
33 Hrorosas koHTpoJbHAs paboTa 1 hitps://m.cdsoo.ru/ec24dfc?
34 [ToBTOpenue, 0600IICHNE M CUCTEMAaTH3ALHS | bubmmoreka [IOK
3HAHUU https://m.edsoo.ru/f465d10e
OBILEE KOJIMYECTBO YACOB T10 TIPOTPAMME 34




MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI CpeiHero o01ero 00pa3oBanus
pe3yJibTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHSAMU: TOUKA, MpsIMasi, IIIOCKOCTh
7 [IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJIEACTBUS U3 HUX MPHU PEIICHUU
' r€OMETPUUECKUX 3a/1a4
73 OnepupoBaTh TOHSATHUSMU: MMAPATUIETBHOCTh W TEPHEHIUKYISIPHOCTD
' MPSIMBIX U INIOCKOCTEN
74 Knaccuduimposars B3auMHOE pacrlojOkKEHHE MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATHSMU: JBYTPAHHBIA YTOJI, TPAaHU JBYTPAHHOTO YTJIa,
7.5 pedpo IBYIpaHHOTO yIiia, TUHEHHBIM YroJl IBYIPaHHOTO YIJia, TpaaycHas
Mepa JBYTPaHHOTO yria
16 OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBI W HEBBITYKJIBII
' MHOTOTPaHHUK, JIEMEHThl MHOIOTPAaHHUKA, TPABUIbHBII MHOTOTPaHHUK
29 Pacrio3naBaTh OCHOBHBIE BHbI MHOTOTPAaHHUKOB (IHpaMuja, MpU3Ma,
. MPSIMOYTOJIBHBIN Mapajuieenume;, Kyo)
Knaccudpunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
- KIaccu@ukanuy  (BBIOYKJIbIE W HEBBIIYKJIbIE  MHOTOI'PAHHUKH,
' NpaBUJIbHbIE MHOTOIPAHHHMKHM, TMPSMbIE W  HAKIOHHBIE IPU3MBIL,
napasuieIeHIe bl )
=9 OnepupoBaTh MOHATUSAMU: cekyuias IIJIOCKOCTb, CeYeHHue
' MHOTOI'PAHHUKOB
710 OOBACHAT, NPHUHLMUIBI  MOCTPOCHHUS  CEYEHWH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJOM CII€[O0B, BBINOJHATH
7.11 (BBIHOCHBIEC) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y
712 Pemath 3a1aun Ha HaXO0XJACHUE TEOMETPUYECKUX BETUYHMH MO 00pasiam

W aJIroputMaM, MNPpUMCHASA HU3BCCTHBLIC aAHAJIUTUYCCKUC MCETOJbI IIpU




peICHMU CTAaHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BbIYHMCJICHUC
paCCTOSIHI/If/’I MCXKIAY ABYMsS TOYKaMH, OT TOYKHU OO HpSIMOfI, OT TOYKHU 10

IJIOCKOCTH, MCKAY CKPCIIUBAOIUMHUCA IMPAMBIMHA

7.13

Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WIM ajJrOpuTMaM, MPUMEHSS W3BECTHBIC AHATUTHYECKHE METObI IIpU
pelIeHUN CTaHAAPTHBIX MATEeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEXY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEKIY HPSIMON U IJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYT'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, nupamMuza) ¢ NpuMeHeHueM (POpMYJl, BBIYUCISATh COOTHOILIEHUS
MeXAy  IUIOLIaisiMHU MOBEPXHOCTEH, o0bEMamMu 01I00HBIX

MHOTOI'paHHUKOB

7.15

OnepupoBaTh NOHATHSMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (UTYPHI

7.16

W3Bnekarp, npeoOpa3oBbIBaTE M HMHTEPHPETUPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, TMpeACTaBIEHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reomerpudeckue (PaxkTbl I PEIICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeoJiaraloliuX HECKOJbKO IIAroB pElIeHUsl, €CIU YCIOBHS

MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

7.18

[IpumensaTs mpocTeiiline MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

[IpuBoMTE TpUMEpHl MAaTEeMAaTUYECKHX 3aKOHOMEpPHOCTEH B MPUPOJE U

KU3HHU, paCIlO3HABATh IIPOSABIICHUC 3aKOHOB I'€COMETPUU B HCKYCCTBE

7.20

[IpuMeHsaTh MOTy4YeHHbIE 3HAHUS HA MIPAKTHKE: aHAIU3UPOBATh PEeabHbIC
CUTyalldd M TMPHUMEHSTh HW3YUYEHHBIE TMOHSATHS B IMPOIECCe IMOMCKA
peleHus MaTeMaTH4eCKU chopMyIHPOBAHHOM poOIeMBl,
MOJIETUPOBATh pealbHbIE CUTYyallUd Ha SI3bIKE T€OMETPUH, UCCIEIOBAThH
MOCTPOEHHBIE MOJENIU C UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUH U
TeopeM, amnrmnapara ainredpsl, pemaTh NPakTUYeCKHe 3a/1auu, CBA3aHHbIE C

HaXO0XKIACHUEM I'€COMCTPHUICCKUX BCIINYUH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOr0 .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHAMHU: [HJIHHIPUYIECKAs TIOBEPXHOCTH, 00pa3yromue
61 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3ylomue KOHMYECKOW  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATDH CIIOCOOBI MOJYYEHUSI TEJ BpallleHus
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH
OnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
[IapOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeN BpalleHHs,
' reOMETPUUECKUX TeJl C IpUMEHEeHHeM (popmy
OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHHUK, BIHMCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BHCaHHAST B MHOTOTPAHHUK WJTH TEJIO
BpallleHUs
63 BblyncnaTh  COOTHOIICHHS MEXKAY IUIOMAASMH TOBEPXHOCTEH H
' 00BEMaMHU ITOJOOHBIX TET
6.9 N3o00paxkats u3yyaemble GUTYphl OT PYKH M C TMPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
BoinonHATh (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpPXY, COOKY, CHHM3Yy; CTPOUTH CEUYECHHS Tel
BpallleHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(GOPMAIHMIO O
6.11 IPOCTPAaHCTBEHHBIX T'€OMETPUUYECKHX (DUTypax, INpEACTaBIECHHYIO Ha
YyepTekax U pUCyHKax
[IpumensTh reomerpuueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MpearojaralolliX HECKOJbKO IIaroB pPELIeHHs, €ClIU YCIOBHS
MIpUMEHEHHs 3aJlaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAaMU OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapauleIenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: JEKapTOBbl KOOPJAWHATBI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXKIy BEKTOpPAMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NPOU3BEACHHME BEKTOpA Ha YMCIIO, YroJl
MEXAYy BEKTOPAaMH, CKaISIPHOE MPOU3BEACHUE, PACKIIaAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiimne reoMeTpUyYecKHe 3aJadyd  Ha  [PUMEHEHHE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemare 3amaum Ha [IOKa3aTENbCTBO MATEMAaTHYECKHX OTHOIIEHUH U
HaxO0XXJICHHE TEOMETPHUYECKUX BEIMYHMH MO oOpasliaM WM aJrOpPUTMaM,
NMPUMEHSISI  W3BECTHBIE  METOJbl MPU  PEHICHUH  CTaHIApTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTelue MnporpaMMHbBIE CpPEICTBA M AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIE U

KHU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpuMeHsTh TOJMYYEHHbIE 3HAHWA HAa MPaAKTUKE: aHaJIU3UpOBATh
pealibHbIE CUTyallUd U TPUMEHSATh H3yYCHHbIE MOHSTHUS B IIpolEcce
MOMCKA pEeLIeHUsT MaTeMaTH4eCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBAaTh pealibHbIE CUTYaIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCHOJIh30BAHUEM T€OMETPUYECKHUX MOHSTUNA U
TeopeM, armapara anreOpsbl, pelarh NpakTUYeCcKhe 3aauu, CBsI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

7

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTEpEOMETpUHU. Touka, HpsAMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTne 00  aKCMOMAaTHYECKOM  TOCTPOCHHHM  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3auMHOEe  pacrosiokeHHWe HOpsMBIX B IPOCTPAHCTBE:  IEpECEKaoLIuecs,
napajulefibHble M CKpeuuBaroiuecss mpsamble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajyielbHble MpsIMble B  INPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSMBIX, MapalIeIbHOCTh NPSAMON M IUIOCKOCTHU. YTIIBI C
COHAINpPABJICHHBIMU CTOPOHAMHU, YroJl MEXIy TMpsSMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapauleIbHble MIIOCKOCTH, CBOWCTBA MapauIeIbHbIX
mwiockoctei. [Ipocreiimne nmpocTpaHCcTBEHHBbIE (UIYphl Ha IUIOCKOCTH: TETPadp,

KyO, mapaJijiesienumnes, moCTpoeHne CeueHnin

7.3

[lepnieHuKyNIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpsSMbBIE B
MIPOCTPAHCTBE, MPsIMblE MapaslieibHble U MePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEHANKYIISIPHOCTH MPSIMOU U TJIOCKOCTH, TEOPEMa O PSAMOM MEPIEHAUKYIISIPHOMN
IUIOCKOCTU. YTJbl B TPOCTPAHCTBE: YroJl MeXAy MNpsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yTOJI, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE OT MPSMOM [0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA IMJIOCKOCTh. [lepneHAuKyISIpHOCTh MIIOCKOCTEH:
NpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

MIEePIEeHIUKYIIApax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHThl MHOIOIPaHHHKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BEpPTKa MHororpaHHuka. IIpusma: n-yrosipHas
npu3Ma, I'paHd U OCHOBAHMS IPU3MBI, NpsiMas U HAKJIOHHAs MpHU3Mbl, OOKOBas U
I0JIHAsl IOBEPXHOCTh Npu3Mel. [lapamienenunen, NpsMOyroJibHbIN Mapauieienumnes
u ero cBoiictBa. [Tupamuna: n-yronpHas nupaMuja, rpaHd U OCHOBaHUE MUPAMMU/IBI,
O0KOBas U IMOJIHAS MOBEPXHOCTh NMUPAMHU[bI, MTPABUIIbHAS M yCeUEHHAs MUPAMUA.
OneMeHThl MNpuU3Mbl W nupaMufpl. [IpaBUibHBIE MHOTOTPAHHUKHU: TOHSTHE
MPaBUJIBLHOIO MHOTOTpaHHMKA, NpaBWiIbHAs NpU3Ma M MpaBWIbHAas MUpaMUIa,
NpaBUJIbHAS TPEYTOJIbHASA MUpaMUa U IPaBUWIbHBIA TeTpasp, KyO. [Ipencrasnenue

O HpaBHJIIbHBIX MHOI'OTPpaHHUKAX: OKTA3Ap, AOACKASAP U HUKOCA3APYIUC CeueHus




MIPU3MBI B TTHPAMH/IBI
CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEJIBHO TOYKH, IPSIMOH,
7.5 IJIOCKOCTHU. DJIEMEHTBhl CUMMETPUH B NMpaMHUIax, Napajuleenune1ax, IpaBuIbHbIX
MHOTOT'PaHHUKAX
Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yriasl. Ilnomane
OOKOBOM IOBEPXHOCTH U TMOJHON MOBEPXHOCTU MPSAMOW IPU3MBI, IUIOIIAIb
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoM
MOBEPXHOCTH U TOBEPXHOCTH IMpPaBWJIbHOM NHpaMuabl, TeopemMa O IUIOLAAH
yceu€HHol nupamupl. [lonarue 06 o0bEMe. OObEM MUpaMuIbl, TPU3MBI
"7 [Tomo6HnbIe Tena B mpoctpancTBe. COOTHOMICHUS MEXIY TIJIOMIAIIMUA TIOBEPXHOCTEH,
' 00bEMaMu OJIOOHBIX TET
11 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolife HUINHAPUIECKONW MOBEPXHOCTH, OCh
6.1 IAJTHHIPUYECKOW moBepxXHOCTH. [lwymHIp: OCHOBaHHMS W OOKOBask MOBEPXHOCTH,
o0pa3syromas 1 0Ch, TIOMaAh OOKOBOW U MOJTHON TOBEPXHOCTH
Konunyeckas HoBepXHOCTh, 00pa3yrolire KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
6.2 KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHME W BeplIMHa, oOpasyolas U OcCbh,
. IJI0IIa b OOKOBOW W TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrollue u
BBICOTA, OCHOBAHUS 1 OOKOBAas IOBEPXHOCTh
Cdepa u map: ueHtp, paauyc, AMaMeTp, IJIOMAAb HOBEepXHOCTH ceprl. Banmuoe
6.3 pacnofnioxkenue chepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IMIoaab
chepsl
6.4 N3o00paxkenue Ten BpalieHUs Ha MIOCKOCTU. Pa3BépTka HUIMHIpPA U KOHYCa
6.5 KoMOunauu Ten BpaiieHuss ¥ MHOTOTPAaHHHUKOB. MHOTOTpPaHHUK, OMUCAHHBIN
' OKOJIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BpallleHUs
[Tonsitne 00 o6béMe. OcHOBHBIE cBOMcTBa 00BbEMOB Ten. Teopema 00 oOBEME
6.6 NpSIMOYTOJIBHOTO Tapajienenunena v ciaenctsus u3 He€. OObEM LMIMHApA,
KoHyca. O0BEM 11apa 1 Iomaab chepsl
6.7 [lonoOusle Tema B  mpoctpaHcTBe. COOTHOLICHHMS  MEXAYy  IUIOIAASIMHU
. MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX TN
6.8 Ceuenuss nuMiaMHIpa (MapajuleIbHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca




(mapanienbHOE OCHOBAHUIO U IPOXOASILEE YEPE3 BEPILNHY), CEUECHUS 11apa

Bextop Ha miockocty U B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.

YMHO)€EHHEe BeKTOopa Ha uucio. PasnokeHue BEeKTOpa Mo TPEM HEKOMIUIAHAPHBIM

09 BekropaMm. IIpaBunmo mapamnenenunena. Pemenue  3amay,  CBS3aHHBIX  C
IIPUMEHEHHUEM IIPAaBUJI JCMCTBUM C BEKTOpaMU
[IpsimoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. Koopaunatsl BekTopa.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YTroa Mexay Bektopamu. CkansipHoe

IMPOU3BCIACHUC BCKTOPOB. Brrancaenue YIJI0B MCXKAY IMPAMBIMHA U IJIIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUH F€OMETPUUYECKHUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, ANTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (OPMYIUPOBATh
o0paTHOE M MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYXKIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIIBHOCTDH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalli Hal
MHO)KECTBAMH; YMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB U SBJICHUN U TIPH PEIICHUH
3ama4, B TOM 4UHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
TUIOCKOCTH; YMEHHE 3a/laBaTh M OINHUCHIBaTh Tpadbl Pa3InIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH INOHATHUAMHU: HATypaJlbHOE YMCJIO, LECJIO0C€ 4YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panruoOHaJIbHBIM II0Ka3aTciieM, CTCIICHb C I[GP'ICTBI/ITGHBHBIM
IIOKAa3aTcCJICM, norapn(bM qucJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJH, PpallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucClio, MHOXCECTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHbIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU JCIUMOCTH, HalMEHBIINH O6II.[PII>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU INO3MIMMOHHBIMHA CHUCTEMaMU CUNCIICHHA, YMEHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHHUU M Hp606pa3OBaHI/I5{ BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H HOFapH(bMaMH, npe06pa30BaHI/1${ ,Z[pO6HO-paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCHUC OICPUPOBATH IMOHATHAMH: IOCICAOBATCIBHOCTD,

apupmeTHyecKas nporpeccus, reoMeTpuuecKas nporpeccus,




OecKkOHEYHO yOBIBAlOIIAs TE€OMETpUYEcKas MpPOTpeccHs; yMEHHE
3a/1aBaTh M0OCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
¢dopMynn; yMEHHE ONEpUpOBaTH MOHATHSAMHU: KOMILJIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIEKCHBIX 4mcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, HPUBOJUTH
OpUMEpPbl  UCIOJb30BaHUS  KOMIUIEKCHBIX  4YMCE;  ONEpPUpPOBATh
MOHATHSAMM:  MaTpuia 2x2 u  3x3, omnpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlMOHAJIbHBIE, HWPPALMOHAIIBHBIE,
MOKa3aTeabHble, CTENEHHbIE, JIOTapU(PMUUIECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUS W HEPABEHCTBA, HUX CHUCTEMbI; yMEHHE OIEpUPOBATH
MOHATHSMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHUe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
yYpaBHEHUIN, HEpPaBEHCTB M CHUCTEM; yMEHHE pelllaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; pPEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI C IapaMEeTpPOM; IPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI JJIsl PELICHUS MATEeMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTDh (YHKIMHM, OTPAaHUYEHHOCTh (PYHKLIHUHU, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIHH, HanOoJbllee U HaMEHbIllee 3HAYCHUS
(yHKIIMY HA IPOMEXKYTKe, HenpepblBHAS (QYHKIIMS, aCUMITOTHI rpaduka
(GbyHKIMY, TIepBast U BTOpasi MPOU3BOIHAS (DYHKIUU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaAeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BEIEHUS, YAacCTHOTO U
KOMIIO3UIMH (DYHKIMM, HAXOJWUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTApPHBIX (YHKIIHIA;
YMEHHE UCIONIb30BaTh MPOU3BOJHYIO sl HCCIeAOBaHUs (YHKIIHM,
HaXOJWTh HAWOOJBIINE M HAUMEHbIWE 3HaueHUs (YHKIUI; CTPOUTH
rpaduKy MHOTOYJIEHOB C HCIIOJIb30BAaHMEM arrapaTa MaTeMaTH4eCKOTO
aHalM3a; TMPUMEHSATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITYydIIero
peuieHuss B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKUX M

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOauTh IIjoIiaau U 00BEMBI (I)I/Il“y C MOMOIIIBIO




HUHTCTpalia; IMPUBOAUTE HNPUMCPbBI MATECMATUYCCKOTO MOACIIMPOBAHUSA C

noMoIkio quddepeHInaTbHbBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSAMHU: Trpaduk QyHKIUH, OOpaTHAs
GbyHKIMs, KOMOO3UIuUsl (YHKUWH, JUHEHHAs (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, panmroHambHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHEe  (QyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapumuyeckas (GYHKIUH; yMEHHUE
CTpOUTH TpadUKU HM3YyYEHHBIX (YHKUUH, BBIIOJIHITH MPEeoOpa3oBaHMUs
rpadukoB (yHKIHI, UCTIOIB30BaTh TpauKU IJIs U3YUYEHHUS MPOIIECCOB U
3aBHCHUMOCTEH, TIPU pEIIeHUH 33a1ad U3 JPYruX Y4eOHBIX MPEIMETOB H
3a7a4d M3 pealbHOW JKU3HU; BBIPAXaTh (POPMYIaMy 3aBUCUMOCTH MEXITY
BEJIMYMHAMM;, UCIIOIB30BaTh CBOHCTBAa W Tpadukm GyHKOMH a7
peleHus ypaBHEHHH, HEPAaBEHCTB W 3a/1a4 C IMapamMeTpaMu; N300pakaTh
Ha KOODPJMHATHOM IUIOCKOCTH MHOXECTBA PpEIIEHWHA YpaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHne pemarh TEKCTOBBIC 3a/ladyd pa3HbIX THUIIOB (B TOM YHCIIE Ha
MPOLIEHTHL, JOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMBI IO YCIIOBHUIO 33/1ayH, HMCCIEIOBATh IOJIyYEHHOE pEIIeHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
peasibHbIE CUTYallMM Ha $3bIKE MAaTEMaTHKH; COCTaBISITh BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJEIM C HCIOJIb30BaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3y/bTaT

YMeHue onepupoBaTh MOHATHAMU: cpefHee apupMeTHIeCKOoe, MeIuaHa,
HauOoJblllee W  HAaUMEHbIee 3HA4YeHHs, pa3Max, JUCHEepCHUs,
CTaHJApPTHOE OTKIOHEHHE YHCIOBOrO Habopa, yMEHHE U3BIIEKATh,
UHTEPIPETHPOBaTh HMH(GOPMALIMIO, MPEACTaBICHHYI0O B Tabnuiax, Ha
nuarpammax, rpadukax, OTpaskarollyl0 CBOMCTBA pealbHBIX MPOIECCOB U
SIBIICHUI; TIPEACTaBIATh MH(POPMALIMIO C TOMOIIBIO TAOIUI] U IUATPaAMM;
UCCJIEeI0BaTh CTAaTUCTHUYECKUE JaHHbIE, B TOM YHCJIE C NPUMEHEHUEM
rpaguueckux  METOJOB M  DIIEKTPOHHBIX CPEACTB; TpaduyecKku
HCCIIeIOBAaTh COBMECTHBIE HAOMIOACHHS C TOMOIIBIO JUarpaMm

pacccuBaHuAa U JIMHENHOM perpeccnu




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUUeCKuX METOJIOB; IPUMEHSTH
(GOopMyNBI CIIO)KEHUS M YMHOXCHHS BEPOSTHOCTEH, (HOpMYITy MOJTHOMN
BeposATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U (HOPMYIIHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHIATUSIMU: CIydaiiHas BEJIMYMHA, PpaCHpelielieHUe BEpOSTHOCTEH,
MaTeMaTHUYeCKOe OKHUJaHHWE, TUCHEPCUss U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUMU pacnpefesieHus ¢  IJIOTHOCTU
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO  PACIPEICIICHMI;
YMEHHME MHCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelleHus 3a/1ad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE TPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENI B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHM, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHmHe
MPUMEHATh KOMOMHATOPHBIE (PaKThI M PACCYKICHMS JUIsl peLLeHHs 3a/1a4;
OLICHUBATh BEPOSTHOCTH peaIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeIWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA YTOJ, CKpPEHIMBAIOUIMECS MpsSMBbIe,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroJl
MEXIy MPSMBIMH, YrOJ MEXIY NPSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMHU; YMEHHE MCIOJIb30BaTh MPH
pellleHnU 3a]a4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MTPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMM: IJIOMAAL GUTYpbl, 00bEM (UTYpHI,
MHOTOT'paHHMK, MPABUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapajuienenumnen, Npu3Ma, HUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHUs], UMIMHJIP, KOHYC, map, cdepa, IUomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAMUJbI, MPU3MbI, KOHYyCa, LWIMHIpPA, 00BEM Kyda,

OpsAMOYT'OJIbHOTO IapaJuICiiCnuicia, MnmupamMmuabl, MIPU3MBI, LHUJIWHIApPA,




KOHYCa, Il1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WA OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI ¥ TOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPELCTB;
YMEHHUE TMPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpOBaTh ONpENEICHUSI H3Yy9aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3BI
O CBOHCTBaxX M MPHU3HAKAX T€OMETPUYECKUX (QHUTYp, 0OOCHOBHIBATH HIIU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS

11

VYMmenne ONICpUpOBaAThH TIIOHATHUAMU . JABUXKCHUEC B MMPOCTPAHCTBC,
MapajuIeNIbHBIN MMePeHOC, CHMMETPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUTYpbl; YMEHHE
pacrno3HaBaTh paBHblEe U MOJ0OHBIE (UTYpPHI, B TOM YHCJE B MPUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE, HUCIOJIb30BaTh TI'COMCTPUUYCCKUEC OTHOLICHUA
MpU pelIeHUH 3a/la4; HAaXOJUTh TEOMETPUYECKHE BETWYHHBI (IJIMHA,
yroj, IUiomaas, o0bEM) MpU pelmIeHWd 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIOIIaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl U3y4YeHHbIE (QOpPMYJbl U METObI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, HMIMHAPA, MIOWAAb chepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienumnesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE O0O0BEMOB

10TI00HBIX HUTyp
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YMeHue ONICPpUPOBATH NNOHATUAMMU: IIPAMOYI'OJIbHAA CHUCTEMaA KOOPAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJI MCKIAY
BCKTOpPAaMH; YMCHUC HCIIOJIB30BATb BeKTOpHLIﬁ u KOOpI[I/IHaTHHﬁ METO
Il pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB MOAXOOAIINNA METOH A peuieHud 3aJaydu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUHU IMPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABATb

NIpOsABJIICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOIUTH




OpUMEpPbl  MATCMATHUYCCKUX

MaTeMaTU4eCKOU HAyKH

OTKPBITUH

POCCHICKOM

u

MHUPOBOM




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

IIpoBepsiemMblii 31eMeHT COepPKAHUSA
Kon
1 Yucna v BIYMCICHUS
1.1 Harypanenbie u nensie uyncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE
15 Pammonanbubie  uymucna. OOBIKHOBEHHBIE W JECATHYHBIE JPOOW, TIPOLICHTHI,
' OEeCKOHEUYHbIE MTEPHONUECKHE JpOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBusa ¢ apudmMeTnyecKuMu
' KOPHSIMHU HaTypalbHOW CTENIEHU
4 Crenens c 1ienpiM nokaszareneM. CTeneHb ¢ paluoHalbHBIM MokazarenaeM. CBoiicTBa
' CTETeHU
Ls CuHyc, KOCHMHYC M TaHI'€HC YHCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHple  4ynciaa. ApudMETHYECKHE OTepaluu C JISHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BBIYUCICHUS, IPaBUiIa OKPYIJIEHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KomnuekcHeie uncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppaunonanbHbie ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHe YpaBHEHUS
2.5 Lenble U ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppanunonanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMUUECKie HEPaBEeHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH ypaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMeTpaMu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaenuTens MaTpHULIbI
3 OyHKIMH U TpapUKH




Oynkius, cnocoObl 3amanus ¢yHkumu. I'paduk Qynxmumn. BzanmHO oOpaTHBIC

> ¢bynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWi GQyHkumu. Hymm QyHKIum.
32 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcuMymbl 1 MHHUMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHasi (yHKUOMS C HATypaJbHBIM W IIeNIbIM TOKa3areneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPaPUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa  (DyHKIMIA,
' HEMpPEepBIBHBIX HAa OTPE3Ke
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reomerpuueckas rnporpeccuu. opmyia CI0KHBIX MPOILIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBonas pynkuun. [Ipons3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOW3BOTHOW K HCCIEIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOoNbIIero U HaUMEHBIIIETO 3HaueHUs (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOGpa3nas. Unrerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTD M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHocTh
6.3 KombOunatopuka
7 I'eomerpus
7.1 durypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena v MOBEPXHOCTH BpaLEHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI 1151 YYEHUKA

* MaTtematuka: ajredpa 1 Hayajia MaTeMaTHUeCKOro aHaiu3a, reomerpus. ['eomerpus. 10-11
knacc. AranacsH JI.C., byry3zos B.®., Kagomues C.b. u ap. AkunonepHoe o0111ecTBo

«M3narensctBO «lIpocBemenue»

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
[Toypounsie pa3zpaboTku no reomerpuu. 11 kiace /Coct. B.A fposenko. -3-e u3a.- .: BAKO,

2018.
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