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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOro Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00YUYaIOIIMXCS
10 —11 xyaccoB pa3zpaboTana Ha ocHOBe dDeepanbHOrO rOCYIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa CpexHero oOmero oOpa3oBaHWs, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
MPEeIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHIICKOrO 00pa3oBaHUs.
Peanmaunﬂ mporpaMmabI oOecrieunBaeT OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIOCTHOCTD
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBbHOI'O pa3BUTUA JIMYHOCTU O6y‘IaIOHII/IXC$I.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
0O0yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0oOydJeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BHUTHS OOydarommxcs, GopMHpOBaHUS
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYNIHOCTH W TPOUCXOXKJICHUU
TeOMETPHYCCKUX a0CTPaKIINi, COOTHOIICHUH PEATbHOTO W HJICATHHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHUU M MPOIIECCOB PEAaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocOOCTBYeT (OPMHPOBAHHIO HAYJYHOTO MHPOBO33PCHHS YYaIIUXCS, a TaKKe KadecTB
MBIIUICHUS, HEOOXOUMBIX JUIS aalTallid B COBPEMEHHOM OOIIECTBE.

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

Jlormueckoe MepIIIeHHE, (HOpPMUPYEMOe TpPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYCCKUX 3a/la4y, YMCHHE BBIJIBUTaThb M OIPOBEPraTth THIIOTE3bl HEMNOCPEICTBCHHO
UCTIONB3YIOTCSl MPH PEHICHWW 3aJlad eCTECTBEHHO-HAYyYHOTO IWKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AeATENbHOCTH 4YejoBeka. OpUeHTalusi YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0XOIMMOE YCIIOBHUE €ro COIMAIBLHOTO ObITHS, (opMa OTpaKeHHsS OKPYXKAIOIIETO MHUPA,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M aAKTHUBHOTO  MPEoOpa3oBaHHs  JCHCTBUTECIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
JEATEIbHOCTH, SBISCTCS OJHUM M3 MPOPECCHOHAIBHO BAXKHBIX KAUeCTB, IMO3TOMY aKTyaJlbHA
3aaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOU
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenb ocBoeHus mporpaMMbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE OOyUEHUS
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYECKUX T'€OMETPUYCCKUX 3HAHUHN U
JCUCTBUH, CIIEU(PHUUHBIX TEOMETPHH, BO3MOXXHOCTH YCIICIITHOTO MPOI0JDKEHUST 00pa30BaHus 0
CMEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HAueHa JUIs OOyJaromIuXCs
CpelHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEIILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o0riecTBe. Kpome 3T0T0, OHU UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHUIO
Oonee rryO00OKO, €CITU B JAIBHEUIIIEM BO3HHKHET HEOOXOUMOCTh B TEOMETPUICCKIX 3HAHUSAX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopurerHsiMu 3a1aqamu ocBoeHus Kypcea «I'eomerpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TpEACTABICHUS O T'EOMETPHH KAaK YacTH MHPOBOU KYyIbTYpHl U

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MAaTEeMAaTUYSCKUX MOJICIISX, TIO3BOJISIONINX OMUCHIBATh U M3Y4aTh pa3HbIC
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

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

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

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

® OBJIQJICHHE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX U  TBOPYECKMX CIOCOOHOCTEH  oOyuaronuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBanue (PyHKIHMOHATBLHON T'PAaMOTHOCTH, PEJIEBAHTHOW T€OMETPUU: YMEHHE
pacrno3HaBaTh MPOSBICHUS IT€OMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
FeOMETPUH U  CO3JlaBaTh TIEOMETPUYECKHE MOJETH, MPHUMEHSTh OCBOCHHBIN
reOMETPUYECKUN ammapar Juid pelieHusT MNPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3aJay, pellaeMblX Ha YPOBHE WHTYUTUBHOTO TO3HAHHS, U
omnpenenéHHbIM 00pa30M OpraHu30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JAIbHEHUIIIEMY U3YyUCHUIO TpeIMeTa.

[Ipenmnourenue OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METOy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPUH MPOBOTUTCS 3a CUET PEIICHUS 3a7a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00Pa3oB U
3ala4y Ha OIMEpPUPOBaHWE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOAHOTO COJIEp KaHMsl.

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



[0 COJCP)KATEIbHBIM JIMHUSM, HO M IO TOJaM OOydYeHHs Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKUMU IIOHATUAMUAU u HaBBbIKaMU OCYIICCTBJIAIOCH
MOCJIEIOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupsis u yrayossis e€, o0pasysi IpOUYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun oTBOIUTCS 2 yaca B Hezento B 10 kinacce u 1 yac B Heento B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble U IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIISIICTBHS U3 HUX.

B3anMHOe pacrionoxeHne NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, NTapaJlIeIbHbIE U
CKpemuBampomuecss npsamsle. IlapainenbHOCTh NPsSMBIX M IJIOCKOCTEH B NPOCTPAHCTBE:
MapaJuleIbHbIE IIPSMBbIE B IMPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTh
NpSIMOM M IIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXJIy NpPSIMBIMH B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEM:  MapajiebHbIE  TUJIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinye npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdIP,
KyO, napaJijiesienumnes; NoCTpOeHNE CEUSHUH.

[lepneHUKYISIpHOCTE  NPSAMOM M IJIOCKOCTH:  NEPIEHAMKYISIPHBIE IPSAMBIE B
MIPOCTPAHCTBE, MpsIMbIE TMapajUIeNIbHbIE W MEPIEHIUKYISPHBIE K IUIOCKOCTH, TPU3HAK
MEPHNEHIUKYISIPHOCTA TNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJISAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIY HPSIMOM M IJIOCKOCTBIO; JIBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHauKkyisip U HaKIIOHHBIE: pACCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHHE OT NPSIMOM J0 IUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHUMKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHIMKYISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPNECHIUKYIISIPaXx.

MHoOrorpaHHMKH

IlonsAiTHE MHOTOrpaHHMKA, OCHOBHBIE DJJEMEHTBI MHOTOIPDAHHUKA, BBIIYKIbIE U
HEBBIIYKJIBIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipmsma: N-yronbHas mpusma; rpaHu
Y OCHOBAHMsI MPU3MBI; NIPsIMasi M HAKJIOHHAs IPU3MbI; OOKOBAs M MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIBHBIN MapajulesIeNune] U ero ceoicrea. Ilupamuuma: N-yronbHas
nUpaMuja, I'paHM U OCHOBaHME NUpPaMU/bl; OOKOBas M IOJHAs IMOBEPXHOCTb MUPAMUJBI;
[IpaBWJIbHAsE W YyCEU€HHas MNHMpamMuia. OJIEMEHTbl NpU3Mbl M nHUpaMuisl. [IpaBuibHbIE
MHOTOTPAaHHUKU: IOHATHE MPAaBUIBHOIO MHOTIOIDAHHUKA; IpaBUJIbHAS IIPU3Ma U IPaBUIIbHAS
NUpaMu/a; NpaBUWIbHAS TPEYroJibHas MUpaMuAa M IpaBUIbHBIM TeTpasap; KyO. IlpencraBnenue
O IMpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, JOACKa’aAp M ukocadap. CedeHus NpU3MBI U
NUpaMHIBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHS OTHOCUTEIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
OneMEHTBl CUMMETPUY B IUPaMUax, MapajuleenuIesax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Bbluncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 60xkoBoi
IIOBEPXHOCTH U TIOJHONM IOBEPXHOCTU INPAMOM MPU3MBI, ILIOLIAAb OCHOBAaHMWH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
NPaBUIBHON NMUpaMU[IbI, TeopemMa O IUIomaau yced€HHoM nupamuipl. [lonsartue o6 oObéme.
O0BEM nupaMubl, MPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KJIACC

Tesna Bpamenus



Hunuuapudeckass MOBEPXHOCTh, OO0pa3ylooIIMe MMIWIMHAPUYECKONM TMOBEPXHOCTH, OCh
WIMHAPUYECKON moBepXHOCTH. [{umuHAp: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 0Opasyromas u
OCh; IUIOMIAh OOKOBOW U TIOJTHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliue KOHMYECKOW IMOBEPXHOCTHU, OCh U BEpIIUHA
KOHHMYECKOM MoBepxHOocTU. KOHyC: OCHOBaHME W BepIIMHA, O0pa3yromas U OCh; IJIONIAIb
OOKOBOH W TIOJHOW MMOBEPXHOCTH. YCCUEHHBIM KOHYC: 0Opa3ylollne W BBICOTA, OCHOBAHHS H
OOKOBasI IIOBEPXHOCTb.

Cdhepa m mmap: meHTp, paguyc, TUAMETp; TUIONIAIb TOBEPXHOCTH cdepbl. B3aumHoe
pacroJio’keHue cepbl U MII0CKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; Tuiomanb chepsl.

N3o0pakenune Ten BpaleHus Ha II0CKOCTH. Pa3BépTka MUIMHApPa U KOHYCA.

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

[Tonsatue 06 oO6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuieyenunesaa u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rmioimap chepsl.

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

Ceuenns mwmHApa (MapauIeIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapasenbHOEe OCHOBAHHUIO M MPOXOJISIIEE Yepe3 BEPIITNHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mi10ckoCTH U B pocTpaHCcTBE. ClI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHAT B mpoctpaHcTBe. KoopawHatel Bektopa. Ilpocteiimme
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOrO OOIIECTBa, MPEICTABICHUEM O MATEeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JTOCTYKCHHM B IPYTUX HayKaX, TEXHOJOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTMDKCHHN HAyKH W JEATEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTE€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHAbIXA, peryispHas Quandeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccuoHaNbHOM JEeSITENbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPHIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TPOTSHKEHWH BCEW JKWM3HU; TOTOBHOCTHIO K AaKTHBHOMY YYacTHIO B
pEelIeHUN TPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HaIIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpeibl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa JKOJOTHUECKUX  MIpoOsieM; OpueHTaluueld Ha  [pUMEHEHHue
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3aad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUpOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPY>KAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:



Cc(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTE€MaTUKH M MaTeMaTHYECKOM KyJIbTYpOW KaK CpPEJICTBOM IIO3HaHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCSd  OBJIQJICHUEM  YHHBEPCAIBLHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yUarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUpa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble oruyeckue aeicTBUs:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY MOHATHIMH, (HOPMYJIHPOBATH OMPEICIICHUS TOHSITHI;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE,

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU [UIsl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUU;

® [POBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPDI; 000CHOBBIBAaTH COOCTBEHHbIE CYKACHUS U BBIBOJIBI;

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

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KAaK  MCCIENOBATENbCKUN  MHCTPYMEHT  IO3HAHMS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLINE MTPOTUBOPEUHE, MPOOIeMYy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCIEIOBaHHE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBeKTa, SBIEHHS, Tpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOIYyYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTHl HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX Ul OTBETAa HA BOMPOC U
IUTsL pELICHUS 3a1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAIEKHOCTh HMH(POPMAIUM IO CaMOCTOSITETIBHO CHOPMYTUPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIPUHUMATh ¥ (DOPMYJIHPOBATH CYXKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU M HEIIMHU
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 337]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, IPOOIIEMBI,
peliaeMoil  3agadd, BbICKA3bIBaTh WJEH, HAIEJICHHbIE Ha TOUCK pPEIICHHUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIIMI; B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPE/ICTaBIATh PE3yNbTaThl PEHICHUS 3aJaud, SKCIIEPUMEHTa, UCCIIEOBAHUS, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
NpH pPEUICHWH Y4YeOHBIX 3a/la4; NPHUHUMATh IeJIb COBMECTHOH JESTEIbHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (0OCykaeHHsI, 0OOMEH MHEHU, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhvie pezynamuegnsle oeticmaus, 06ecneuugaiom hopMuposanue CMoiCi08biX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApHAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCUCTBUH M MBICIUTENBHBIX TMPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjbTaTa PELICHUS MaTeMaTU4eCcKOU
3a/1a4y;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUAM, OOBACHATH INPUYHUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh MOHATUSAMH: TOYKA, MPAMas, INIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPUH U CIICACTBHSI U3 HUX MPH PEIICHUH T€OMETPHUSCKUX
3aad.

OnepupoBaTh TOHATHSIMH: TAPAUICIBHOCTE W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBaTh B3aMMHOE PACIIONIOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSMHU: JBYI'PaHHBI Yroj, TpaHWd [ABYTPAaHHOTO yria, pebpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TPaJaycHas Mepa JABYTPAaHHOTO yTJa.

OmnepupoBaTh MOHATHUSIMHU: MHOTOTPAHHUK, BBIMYKIBI W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, MIPaBUWIILHBIA MHOTOT PAHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (ITMpaMmuIia; MPU3Ma, MPSIMOYTOJIbHBINA
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKHU; MPSMBIE U
HAKJIOHHBIE TIPU3MBI, TTApAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasi TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSCHITD MPUHITUIIBI TIOCTPOCHUSI CEUYCHHI, CIIOJIB3YS METO/ CIIE/IOB.

Crtpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOJTHSATH (BBIHOCHBIE) TIIOCKUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHH3Y.

Pemrate 3amauM Ha HaxOoXKJIEHHE TIEOMETPUYCCKUX BEIMYMH TI0 00pa3laMm HIu
QITOPUTMaM, TPHMEHsS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAAPTHBIX
MaTeMaTUYECKUX 3aJau Ha BBIYMCICHHUE DPACCTOSHUN MEXIy IBYMs TOYKaMHU, OT TOYKH IO
MPSIMOM, OT TOYKH JI0 TJIOCKOCTH, MEXKAY CKPEIINBAOIIUMHUCS MIPSIMBIMHU.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKMX BEIMYMH 10 oOpasluaM WiIu
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIYUCICHHE YIJIOB MEXKAY CKPEHIMBAIOUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TUIOCKOCTBIO, MEKTY TUIOCKOCTSIMU, JIBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
npUMeHeHHeM (OpMyI; BBIUMCISTH COOTHOIICHUS MEXAy IUIOMIAJASMH TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



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

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (UTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKAX.

[Ipumensite reoMeTpudeckue GakThl ISl PEUICHHS CTEPEOMETPUYECKUX  3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAaHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCcCKUu
chopMyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh MMOHATUAMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromiue
WIMHAPUIECKOH MOBEPXHOCTH; IWINHAP; KOHWYECKask TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTH, KOHYC; ChepruuecKast TOBEPXHOCTb.

Pacno3naBate Tena BpamieHus (MUJIMHIP, KOHYC, cdepa u map).

OOBICHATBH CITOCOOBI TIOJTYICHHUSI TEJT BPAI[CHHUS.

KnaccuduiupoBaTs B3auMHOE pacmosioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CErMEHTA,
IIAPOBOH CIJIOH, OCHOBAHUE IIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOINAAM MOBEPXHOCTEH TEN BpAIllEHUs, T€OMETPHYECKUX Tell C
npUMeHeHHeM (GOPMYIL.

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

BBIUMCIIATE COOTHOIIECHHSI MEXKIY TUIOMIAISIMH MOBEPXHOCTEH M 00BEMAaMHU IOJIO0OHBIX
TeJI

N300pakate u3ydaembie (GUTYpbl OT PYKH M C TPUMEHEHHEM 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
reOMeTPHUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrInonHATE ASHCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[TpuMeHsATh MpaBUiIo MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, yroJ MEXKIy BEKTOpPaMH, CKaJIIPHOE
IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP 10 ABYM HCKOJIJIMHCAPHBIM BECKTOpPAaM.

3a1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIUHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS NMPUMCEHCHHS 3aJaHbl B SIBHOM
dopme.

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

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajia4.

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

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

[IpuMeHATh MONy4YeHHBIE 3HAHMS HA NPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIIEI0BATh TMOCTPOCHHBIC MOJICIH C WCIOJh30BAaHHMEM TI'€OMETPHUYCCKHX MOHITHH U TEOpeM,
anmapata ajareOpbl; pemarh MPaKTHYSCKUE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHHEM TeOMETPHUYCCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1
BEAICHHE B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
[IpsiMbI€ M TIIOCKOCTH B MPOCTPAHCTBE. bubnuoreka [JOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIOCKOCTEH https://m.edsoo.ru/1c209e37
bub OK
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 h ;IDJSI:I;I/(:;ZTS;ZIU 16209037
bu6mmoreka [IOK
5 M 11 1
HOTOTpAHHIH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 O6bé 9 1
EMEL MEOTOTPAHRHHEOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 Bubmiorexa LIOK
P ’ P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 T 12
C/14 BpATHeHiA https://m.edsoo.ru/1c209e37
bubmmoreka [{OK
2 O06be 5 1
DEMBLTE https://m.edsoo.ru/1c209e37
bu6 OK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 h;}::?/%::;ii.ru 16209637
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
o
u/n Tema YpoOKa B KOHTpOJIbeIe HpaKanecxne oﬁpasonaTe.Hbele
cero
padoTsI padoThbI pecypchl
OcCHOBHBIE TIOHATHSI CTEPEOMETPUHU: TOUKA,
npsiMasi, MII0CKOCTh, MpOoCcTpaHcTBo. [IpaBuia
1 p 5 pocTp 5 P 1 bu6mmoreka [IOK
n300pakeHUs1 Ha PUCYHKaX: W300pakeHus
P . pHeyH P https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapalyIeIbHBIX MPSIMBIX
(0Tpe3KoB), CepeMHbI OTPE3Ka
9 [Tonatus: nepecekaromuecs MmIOCKOCTH, 1 bubnuoreka [JOK
nepeceKaroluecs npsmMasi U IIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTus: nepecekaronuecs MIOCKOCTH, 1 bu6moreka [IOK
MepeceKaroIInecs mpsaMas ¥ MIOCKOCTh https://m.edsoo.ru/db685e73
3HaAKOMCTBO C MHOTOTpaHHHKAMH,
4 300pakeHNEe MHOTO pa OB Ha PHCYHKa 1 Bubnuorexa LIOK
u YKEHHE MHOTOT'PAHHUKOB Ha PUCYHKAX,
P P preH https://m.edsoo.ru/a63959d
Ha MPOCKIMOHHBIX YePTEkKaX
HauanpHbie cBeieHUS O KyOe ¥ TUpaMHe, UX
5 -~ a C Y P a 1 bu6mmoreka [IOK
a3BEPTKU U Mojaenu. CeueHus
paspep 8 https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HauanpHbie cBeicHUS 0 KyOe U TUpaMuze, uxX
6 R 8 C Y pantii 1 bubmuoreka [JOK
a3BEpTKU U Mojaenu. CeueHus
pasaep 8 https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMaTUYECKOM MOCTPOCHUU
7 P 1 bubmuoreka [JOK
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U
P P P P https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
8 [TonsiTne 06 aKCHOMAaTHYECKOM MOCTPOECHUH 1 bubnuoreka [IOK
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CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

https://m.edso0.ru/239c8ch4

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH

bu6mmoreka [{OK

9 CTEPEOMETPUHU: aKCHOMBI CTCPEOMETPUU H https://m.eds0o.ru/65c6b106
CJICOCTBUA U3 HUX
Tlongatue 06 AKCUOMATHUYCCKOM ITOCTPOCHUHN
10 CTEPEOMETPUU: aKCHOMBI CTepeOMeTII))I/II/I u Bubmrorexa LIOK
https://m.edsoo.ru/258fc245
CJICOCTBUA U3 HUX
BzanMHOE pacmooKeHne IPSIMBIX B
11 npOCTpchfBe: nepeceKaromI:/IeCﬂ bubmmorexa LIOK
’ https://m.edsoo.ru/1a2520f6
MapajuIeNIbHbIC U CKPEIIUBAIOIIHECS TIPSIMBIE
TTapamienbHOCTh MPAMBIX M TLIOCKOCTEH B
12 Hp(I))CTpaHCTBeI HapZnﬂeanHe MpsIMBIE B bubmmorexa LIOK
i https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAJUICIIBHOCTD TPEX MPSIMBIX
ITapanneabHOCTD NPSIMBIX U INIOCKOCTEH B
13 Hp(I))CTpaHCTBei HappaHHeJILHOCTB psSIMOI 1 bubmorexa LIOK
https://m.edsoo.ru/ee1d19b9
ITIOCKOCTH
14 VYTIBl ¢ COHaNPaBJICHHBIMA CTOPOHAMH Bubmmorexa LIOK
https://m.edsoo.ru/9f4071b9
15 YT0J1 MeXK Ty IPSAMBIMU B IPOCTPAHCTBE Bubmmorexa LIOK
https://m.edsoo.ru/fe733862
16 Yron Mexay IpsIMbIMU B IPOCTPAHCTBE Bubmmorexa LIOK
https://m.edsoo.ru/2935a9a0
17 [TapamiensHOCTB IJIOCKOCTEH: apaljie/IbHbIC bu6mmoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CpoiicTBa mapauieTbHBIX MIIOCKOCTEN bubmorexa LIOK
https://m.edsoo.ru/e504d656
19 [IpocTeiime mpocTpaHCTBEHHBIE GUTYPHI Ha bubnuorexa [IOK



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656

TUIOCKOCTH: TETPa’Ip, KyO, apauieIIeHIIe]

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

20 [Toctpoenue ceuenmii Brbmiorexa LIOK
https://m.edsoo.ru/1d434d0f
. bubmuoreka [IOK
21 Hocrpoertie ceweriii https://m.edsoo.ru/ec26fe5d
Kontponbnas padota o teme "[Ipsimbie u
22 rmocfocm B niOCTpaHCTBe. HapaIJ)IJ'IGJ'ILHOCTI) bubmmorexa LIOK
o https://m.edso0.ru/9a0a9e56
MPSIMBIX U TIOCKOCTEN
23 [lepneHIuKyIApHOCTH NPSAMOI U MIOCKOCTH: bubnuorexa [JOK
NEePICH/MKYIISIPHBIC TIPSMbIE B TPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
[IpsiMble apajienbHble U EPIEHIUKYIIIPHBIE bubnuoreka [JOK
24
K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble apajienbHble U EPIEHIUKYIIIPHBIE bubnuoreka [JOK
K TUIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U bubnuorexa [JOK
TUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U bubnuoreka [JOK
IUIOCKOCTH https://m.edso0.ru/79165d15
28 TeopeMa o mpsMOi NEPIICHANKYIISIPHOMN bubnuorexa [JOK
IUIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsIMOii EpIIEHIUKYIIIPHON bubnuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o psIMOii EpIIEHIUKYIIIPHON bubnuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7d18834b
[lepneHauKyInsip ¥ HAKIIOHHBIE: PACCTOSIHUE OT
31 TOPII)KI/I zli milocfocm paCCTO}IHIfe OT NpAMOK bubmmorexa LIOK
’ https://m.edsoo.ru/33c477d3
JI0 TUIOCKOCTH
32 [lepneHuKyIsip ¥ HAKIIOHHBIE: PACCTOSIHUE OT bubnmnoreka [JOK
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TOYKH 10 IJIOCKOCTHU, PACCTOAHUEC OT HpSIMOﬁ
J0 IINIOCKOCTH

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

[lepnieHIuKyIIsIp 1 HAKJIIOHHBIE: PACCTOSIHUE OT

33 TOYKH J0 IIOCKOCTH, PACCTOSHUE OT MPSIMOM Brbmiorexa LIOK
’ https://m.edsoo.ru/aSb7b8e3
JI0 TIJIOCKOCTHU
[lepnieHIuKyIsIp U HAKJIIOHHBIE: PACCTOSIHUE OT
34 TO‘fKI/I z[i mzocfocm paCCTOHHI/Ipe OT MpsAMOi bubmmorexa LIOK
’ https://m.edsoo.ru/dbee22bc
JI0 TIJIOCKOCTH
35 VYTriael B TPOCTPAHCTBE: YroJl MEXAY NPAMOM U bubnuoteka [JOK
TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEHHBIN yroj bubnuoreka [JOK
JIBYTPaHHOTO yTJja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN yrom bubnuoreka [JOK
JIBYTPaHHOTO yria https://m.edsoo.ru/c7c777ed
38 [TepieHAMKYASIPHOCTD MIIOCKOCTEN: MPU3HAK bubnuorexa [JOK
MEPIEHANKYIAPHOCTH IBYX IJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [TepieHAMKYASAPHOCTD MIOCKOCTEN: MPU3HAK bubnuorexa [JOK
MEPIEHANKYIAPHOCTH IBYX IJIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [TeprieHAMKYISAPHOCTD MIOCKOCTEMN: MPU3HAK bubnuorexa [JOK
MEPIEHANKYIAPHOCTH IBYX IJIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o Tpéx mepneHAUKYIIpax bubmuorexa IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx mepneHAUKYIIpax bubmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX nepHeHAUKYIApax bubnmorexa IOK
https://m.edso0.ru/9f246736
44 KonTponpHast paboTa o Temam bubnuorexa [IOK

"[lepneH IMKYISPHOCTD NPSAMBIX U

https://m.edsoo.ru/5b971ef3
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mockocTel" u "YTIIbl MEXIy OPSIMBIMU U
miockocTaMu"

ITonsarue MHOI'OrpadHnkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U

bu6mmoreka [{OK

45 HEBBIYKJIbIC MHOTOTPaHHHUKH; Pa3BEPTKa https://m.edsoo0.ru/2d24e873
MHOTOTPaHHUKA
[Tpu3ma: N-yrospHas mpu3Ma; rpaHu v
46 OCHOBAHMS TPU3MBI; IPSIMasi 1 HAKJIOHHAS bubnuotexa [JOK
MPU3MBI; OOKOBas M MOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TIPU3MBI
47 [Tapamenenunen, TpsIMOYTOJIbHBIN bubnuoreka [JOK
napaJulesIeuIe]] U ero CBONCTBa https://m.edsoo.ru/8a7be683
[Mupamuga: N-yroapHasi mupaMua, TPaHA U
48 OCHOBaHHUE MTUPAMUJIBI; OOKOBAs U TIOJTHAS bu6moreka [IOK
MMOBEPXHOCTH MTUPAMHUIBI; TPABUIbHAS U https://m.edsoo.ru/fblcd0ab
yceu€HHas nupamMuaa
[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; IPaBUIIbHAS
49 nimMa u HpaBI/IJ'II)HajII) anaMHz[aI') IpaBUJIbHAS bubmiorexa LIOK
T https://m.edso0.ru/074c8865
TpeyrojbHas MUpaMua U MPaBUIbHBIH
TeTpa’ip; Kyo
[IpencraBienue o MpaBUIBHBIX
50 MII-:OFOFpaHHI/IKaXZ oiTaanp JOJEKAdIp U bubmorexa LIOK
’ https://m.edsoo.ru/a0fdd5bf
HKOCayIp.
CumMmeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEIIBHO TOYKH, MPSMOH, MIOCKOCTH. BuGmmorexa [OK
51 DneMEeHThl CHMMETPUU B TUpaMUIaXx,

HapaJjuieJICmIeaax, mpaBUJIbHbIX
MHOT'OrpaHHUKaxX

https://m.edsoo.ru/bh9e777d9



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB:

bubnuoreka [IOK

52 pEOpa, AMaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomaae OOKOBOM MOBEPXHOCTH U TIOJTHOM
53 IIOBEPXHOCTH MPSIMOM IIPU3MBI, ILIOIIA/1b bubnuorexa [JOK
OCHOBaHHIA, TeOpeMa 0 OOKOBOI TIOBEPXHOCTH https://m.edsoo0.ru/37d84157
MPSIMOM IIPU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
54 ITOBEPXHOCTH MTPABUIIBHON MUPAMUIBI, bubnuorexa [JOK
TeopeMa O IO OOKOBO TOBEPXHOCTH https://m.edso0.ru/5603e30b
YCEYEHHOM MUPAMMIbI
55 KounTponbnas paborta o teme bubnuoreka [JOK
"MHoTorpaHHUKH" https://m.edsoo.ru/a95f5c04
" bubnuorexa [JOK
> Homsmite 06 00nEme https://m.edsg).ru/7ad0020b
. bu6moreka [IOK
> OOBEM MmHpani bt https://m.edso0.ru/235171b3
. bubnuoreka [JOK
>8 ObmEn mpani e https://m.eds;f).ru/f47dfefd
. bubnuoreka [JOK
> OOBEM NipaMi https://m.eds;f).ru/79c10312
60 O0BEM TUpaMuUIBI bubmotexa [JOK
https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmuorexa IOK
https://m.edso0.ru/79853608
62 O0BEM MTPU3MBI bubmorexa LIOK
https://m.edsoo.ru/1e053890
63 OO0BEM MTPU3MBI bubmorexa LIOK

https://m.edsoo.ru/482d3f51
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64 KontponsHas padota o Teme "OO0bEMBI 1 bubnuorexa [JOK
MHOTOTPaHHUKOB" https://m.edsoo0.ru/28a6573c
I1 , 0000
e
' P https://m.edsoo.ru/098bedad
MHOT'OI'paHHUKC
[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIHS
o 3HaHH171.(:3H:chZHI/IeO paCCTzﬂHHﬁI (?{en;ny . Bu6morexa LIOK
B A TOYKaMHU, OT TOUKH IIpsAMOH, OT
ABYM ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOYKH 10 IJIOCKOCTU, MCKOY
CKpCIIUBAOIIUMHUC ITPAMBIMUA
bu6moreka [IOK
67 4 0 1
TOTORAL KOHTPOILHAT pabota https://m.eds00.ru/b9146bc0
[ToBTOpEeHUE, 0600IIIEHNE CHCTEeMaTH3aITUs
. ZHale{m?I. ]:gqncnercme YIJIOB: MG)Ké[y . BuGmorexa LIOK
KpeIInB UMUCS TIPSIMBIMU, MEK
P mu B P ’ o https://m.edso0.ru/56765e8b
MPSIMOM U TJIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YTJI0B MEX]y TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne
w/n Tema ypoka Beero Kontposabubie | IlpakTuueckue | 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl
1 Cdepa u map: neHTp, paanyc, AuameTp; 1 bubnuotexa [JOK
IUTOIIA b TIOBEPXHOCTH CHEpHI https://m.edsoo.ru/0341bc2b
B
2| maoetaonn secaremson oo obepss |1 BuGuorera LIOK
’ pe; https://m.edsoo.ru/bed12a43
Iomaak chepol
3 N3obpaxenue chepsl, mapa Ha MIOCKOCTH. 1 bubnuorexa [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7{2
, 00
e I
1 AP . P ’ https://m.edso0.ru/6054b8c1l
IUJIUHIPUYECKON MTOBEPXHOCTH
: o
;| e e S o | 1
P . ’ pv Yot > HHotan https://m.eds00.ru/188f6216
OOKOBO M MOJHOM MOBEPXHOCTH
N3obpaxenne MuiInHApa Ha TII0CKOCTH.
Pa3pépTka nmnunapa. CeyeHus MUIMHIPA bu6mmoreka [JOK
6 . 1
(TUI0CKOCTBIO, MapajlIeIbHOM WK https://m.edsoo.ru/016e25eb
MEePIEeHIUKYIAPHON OCH IIIMHAPA)
K 0
e
. P ’ P https://m.edso0.ru/c94ba09b
KOHUYECKOH MOBEPXHOCTHU
Konyc: ocHoBaHue U BeplnHa, 00pa3yromias u
Y N P . pasyiom bubmuoreka [JOK
8 0Ch; IIJIOIab OOKOBOM M MOJHOM 1

MOBCPXHOCTU

https://m.edso0.ru/897dd3b2
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YcedéHHbIN KOHYC: 00pa3yrolue 1 BBICOTA,

bubnuoreka [IOK

9
OCHOBaHHMsI U OOKOBasi IOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300pakeHne KoHyca Ha MI0CKOCTH.
Pa3Béprka konyca. CeueHuss KoHyca bubnuorexa [JOK
10 .
(TMJI0CKOCTHIO, ApaJUICIIEHON OCHOBAHHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTRIO, TIPOXO/ISINEH Yepe3 BePIIHY)
KomOunamus ten BpaiieHus u bubnuorexa [JOK
11
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
M = .
PR A biGnorexa LIOK
pa, P https://m.edso0.ru/0b136158
TEJIO BpAICHUS
13 [TorsTe 06 00BéMe. OCHOBHBIC CBOMCTBA bu6moreka [IOK
00BEMOB TeN https://m.edsoo.ru/26a03fb7
bu6moreka [IOK
14 O065e
HEM TLITHHIpA, Kotycd https://m.edso0.ru/5513d87b
bu6moreka [IOK
15 O065e
BEM LLIapa K ILIOMAE Cheph https://m.edsoo.ru/d189bde2
[Tom006 .
16| Coomomemur ey nouaon bitGnorera LIOK
. {[y tal https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMAMU TI0TI0OHBIX TEIT
17 KontponbHas padota o temam "Tema bubnuoreka [JOK
Bparienus" u "O0beMbl T https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE bubmorexa LIOK
P pocIp https://m.edsoo.ru/5caefclb
19 CroxeHue ¥ BBIYUTaHHE BEKTOPOB bubmmorexa LIOK
P https://m.edsoo.ru/23f4f089
bu6mmoreka [JOK
20 YMHOKEHNE BEKTOPA Ha YHUCIIO

https://m.edsoo.ru/dee379eb
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https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb

PasnoxeHnue BexkTopa 1o TpéM

21 HEKOMILTaHAPHBIM BekTopaM. [IpaBuio brbmiorexa LIOK
P paM- ’p https://m.edsoo.ru/a28fd74e
napajuiesenunesa
Pemenue 3aga4, CBA3aHHBIX C IPUMEHEHHEM bubnuotexa [JOK
22 . .
MPaBWII ACHCTBUI ¢ BEKTOPaMH https://m.edsoo.ru/5a827900
23 KoopanHaTHO-BEKTOPHBIN METO ITPU bubnuorexa [JOK
PEILICHUU FEOMETPHUYCCKUX 33184 https://m.edsoo.ru/d3alfe30
IT
26 npocrparerse. Kooparst nertopa. Briorexa LIOK
POCTP® - HOOPA pa- https://m.edso0.ru/48db7058
[IpocTeiimme 3aaun B KOOPIMHATAX
Yron mexay Bekropamu. CKasipHOE bubnuorexa [JOK
25
MPOM3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruncnenue yriioB Mexy NpssMbIMHU U bubnuoreka [JOK
TUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonTtponbHas padota o teme "BekTopbl bubnuorexa [JOK
KOOPMHATHI B IIPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
II 606
28 3H(;]:{TI:I)1711) egile{’o(;HZIem(;:IT i EICEZ:(GTI\S TTIanH:;H bubmmorexa LIOK
] YPHL, > TEOP https://m.edsoo.ru/1780ba5d
Kypca IJIaHUMETPUU
II 606
29 s, Ocwomsie drypu, dascrs, seopevs BGinorexa LIOK
] YPHL, > TEOP https://m.edsoo0.ru/078cd184
Kypca IJIaHUMETPUHU
I1 606
30 s, Syt o 1 ot biGiorexa LIOK
s P A https://m.edsoo.ru/7491efe0
pereHus
HOBTOPGHI/IC, 00oO111eHne U cucTeMaTH3alus BuGmmorexa [OK
31 3HaHMH. 3a/1a41 IJIAaHUMETPUU U METOJIbI UX

perieHus

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



https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

[ToBTOpEHUE, 0600IICHNE U CHCTEMAaTU3AIIS

5 bubmmnorexa LIOK
32 iﬁi:i};ﬁﬁ;ﬁ;ﬁmwm, paicTel, Teopensl 1 https://m.edsoo.ru/74b2ad91
bu6mmoreka [{OK
33 Hrorosas KOHTpOIIbHAs padoTa 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 00600IIeHNE M CUCTEMAaTH3ALHS 1 bubmmorexa [IOK
3HAHHUN https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 041ero 06pa3oBaHus
pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTh
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIICICTBHUS U3 HUX MPH PEIICHUH
' TreOMETPUIECKUX 3a1a4
-3 OnepupoBaTh MOHATUSMH: MAPAJUIETBHOCTh W TEPIECHIUKYISIPHOCTh
' MPSIMBIX U IIOCKOCTEN
24 KnaccupummpoBaTh B3anMHOE pacroOKEeHUE MPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATHSMU: ABYTPAHHBIN YroJ, TPaHH JBYIPAaHHOTO YIIIa,
7.5 pedpo IBYrpaHHOTO yIiia, TMHEHHBIM YroJl IBYTPAHHOTO YIJIa, TpaaycHas
Mepa ABYTPaHHOIO yria
- OnepupoBaTh MOHATHAMU: MHOTOIPAaHHMK, BBIMYKJIbI M HEBBITYKIbII
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOIOI'PaHHUKA, TIPABUIIbHBI MHOTOI'PaHHHUK
27 Pacnio3HaBaTh OCHOBHbBIE BH/bI MHOTOTPAHHUKOB (NMHpaMuja, NpuU3Ma,
' MPSMOYTOJIBHBIN MapajuieJenume;, Kyo)
KnaccupunupoBaTb ~ MHOIOIpaHHMKHM, BbIOMpass ~ OCHOBaHUS  JUId
-8 K1accupuKauy  (BBUIYKIBIE M HEBBINYKJIbIE  MHOIOI'DaHHMKH,
' NpaBUJIbHbIE MHOTOTPAHHUKHM, TMpsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasiesienune /bl)
- g OnepupoBaTb HOHATHSAMMU: CeKyIas IUIOCKOCTb, ceueHue
' MHOTI'OI'PaHHUKOB
210 OOBACHATh  NPUHLMIIBI  TOCTPOCHHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh Cce4YeHHs MHOTOIPAaHHUKOB METOJOM CJIEIOB, BBINOJIHATH
7.11 (BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYD:
BUJ| CBEPXY, COOKY, CHU3Y
212 Pemate 3a1aun Ha HaXO0X/I€HHE I€OMETPHUECKUX BEIMUYMH MO oOpa3imam

WK aJIropuTMaM, MNPUMCHASA HU3BCCTHBLIC AHAJIUTUYCCKUC MCETOJbI IIpHU




peICHMU CTAaHAAPTHBIX MATCMATHYCCKHUX 3aJa4 Ha BbIYHMCJICHUC
paCCTOSIHI/If/’I MCXKIAY ABYMS TOYKaMH, OT TOYKHU OO HpSIMOfI, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIIUBAOIUMHUCA IMPAMBIMHA

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WIN ajJrOpuUTMaM, MPUMEHSS W3BECTHBIC AHATUTHYECKHE METOJbI IIpU
pelIeHUN CTaHAAPTHBIX MATEeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEXy CKPEIIUBAIOIIUMUCS TPSIMBIMH, MEKIY HPSIMON U IJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, nupamuza) ¢ mpuMeHeHueM (POpMyJl, BBIYUCISATh COOTHOILIEHUS
MeXAy  IUIOLIalsiMHU MOBEPXHOCTEH, o0bEMamu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, npeoOpa3oBbIBaTE M HMHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, TMpeACTaBIECHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reomerpudeckue (PaxkTbl I PEIICHUS CTEPEOMETPUUECKHUX
3a/a4, MpPeoJiaraloliuX HECKOJbKO IIAaroB peleHUs, €CIU YCIOBH

MIpUMEHEHHMs 3a/1aHbl B sIBHOU (hopMme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

[IpuBoAMTE TpUMEpHl MAaTEeMAaTUYECKUX 3aKOHOMEpPHOCTEH B MpPUPOJE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'€COMETPUU B HCKYCCTBE

7.20

[IpuMeHsaTh NOTy4YeHHbIC 3HAHUS Ha MTPAKTUKE: aHAIU3UPOBATh PEeabHbIC
CUTyalldd M TMPUMEHSTh HW3YUYEHHBIE TMOHATHS B IMPOIECCe IMOMCKa
pelieHus MaTeMaTH4eCKU chopMyITUPOBAHHOM poOIeMBl,
MOJIETUPOBATh pealbHbIE CUTYyallUd Ha SI3bIKE T€OMETPUH, UCCIEIOBAThH
MOCTPOEHHBIE MOJENIU C UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUH U
TeopeM, arrmapara airedpsl, pemaTh NpakTUIeCKHe 3a/lauu, CBA3aHHbIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEero 0o1ero 0opa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OnepupoBaTh NOHATHAMHU: [HJIHMHIPUYECKAs TIOBEPXHOCTH, 00pa3yromue
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHUYECKas IOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYSHHUS TNl BPAIICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
IIapOBOTO CIIOS, IIAPOBOM CEKTOP
6.5 Bbruncnare 00bEMBI M IIIOIIAAM IIOBEPXHOCTEH TeNl BpalleHHs,
' reOMETPUYECKUX TeJl C IPUMEHEHUEM (popMyI
OnepupoBaTh NOHATHSAMM: MHOTOTPaHHUK, BIMCaHHBII B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BHMCaHHAST B MHOTOTPAHHUK WJTH TEJIO
BpALLCHUS
6.8 BbluucnaTe  COOTHOLIEHMS MEXAy IUIOIAASIMU IOBEPXHOCTEH H
' 00BEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3yyaemble QUIYpbl OT PYKH U C IMPUMEHEHUEM HPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpXY, COOKY, CHHM3Yy; CTPOUTH CEUYCHHS Tel
BpALCHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(GOPMAIHMIO O
6.11 IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (DUTypax, INpeACTaBICHHYIO Ha
yepTekax U pUCcyHKax
[TpumensTh reomerpuueckue (HakThl Al PELICHUsS CTEPEOMETPHUECKUX
6.12 3aja4, MpearojararolliX HECKOJbKO IIaroB pPELICHHs, €ClIU YCIOBHSA
MIpUMEHEHUs 3aJlaHbl B SIBHOM opme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

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

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMU: JEKapTOBbl KOOPJAWHATHl B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MEXKIy BEKTOpPAaMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpA Ha YMCIO, YroJl
MEXAYy BEKTOPAaMHU, CKaISIPHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemare 3amaum Ha [OKA3aTENbLCTBO MATEMAaTHUYECKMX OTHOIIEHUNA U
HaxO0XXJICHUE TEOMETPHUYECKUX BEIMYHMH MO o0pasliaM WM aJrOpPUTMaM,
NMPUMEHSISI  W3BECTHBIE  METOJBl TMPU  PEHICHUH  CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTelue MNporpaMMHBIE CpPEICTBA M AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHW B MpPHUpOJIE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpuMeHsTh TOJMY4YEHHbIE 3HAHHUA HAa MPAKTUKE: aHaJIU3UPOBATh
pealibHbIE CUTyallUd U TNPUMEHSATh HU3y4CHHbIE MOHSTHUS B IIpoOILEcce
MOMCKA pELIeHUsT MaTeMaTH4YeCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHUEM T€OMETPUYECKHUX TMOHSTUH U
TeopeM, armapara anreOpsbl, pelarh NpakTUYeCKUe 3aa4u, CBsI3aHHBIE C

HaXOXXIACHUEM I'COMCTPUUCCKUX BCIIMYNH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

7

I'eomerpus

7.1

OcHOBHbBIE TIOHATUSL CTEpPEOMETpUHU. Touka, HpsMas, IJIOCKOCTh, MPOCTPAHCTBO.
[lonsiTne 00  aKCMOMAaTHYECKOM  TIOCTPOCHHH  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUS U3 HUX

7.2

B3auMHOEe  pacnosiokeHue HpsMBIX B IPOCTPAHCTBE:  IEepeCceKaroluecs,
napajulefibHble M CKpeuiuBaroiiuecss mnpsamble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajyielbHble MpsIMble B  NPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapalIeIbHOCTh MPSAMON M IUIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMH CTOPOHAMH, YroJl MEXIy TMpsSMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapauleabHble MIIOCKOCTH, CBOWCTBA MapajuleIbHbIX
mwiockocteil. [Ipocreiiimne nmpocTpaHCcTBEHHBbIE (UIYphl Ha IUIOCKOCTH: TETPadap,

KyO, mapaJijiesienumne, moCTpoeHne CeueHnin

7.3

[lepnieHuKyIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpsSMbIE B
MIPOCTPAHCTBE, MPsIMblE MapasliebHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEHANKYIISIPHOCTH MPSIMOU M TJIIOCKOCTH, TEOPEMa O MPSAMOM MEPIEHAUKYIISIPHOMN
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MeXAy MpsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJ, JUHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE OT MPSMOM [0
IJIOCKOCTH, MPOEKIUs (PUTyphl HA IMJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

MePIEeHIUKYIIApax

7.4

[loHsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOIOIPaHHHKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEpPTKa MHororpaHHuka. IIpusma: n-yrosipHas
npu3Ma, I'paHd U OCHOBAHMS IMPU3MBI, NpsiMas U HAKIOHHAsl MpHU3Mbl, OOKOBas U
I0JIHAsI IOBEPXHOCTh Npu3Mel. [lapamienenunen, NpsMOyroJibHbIN napauieienumnes
u ero cBoiictBa. [Tupamupaa: N-yronbHas nupaMuja, rpaHd U OCHOBaHUE MUPAMMU/IBI,
O0KOBas U IMOJIHAS MOBEPXHOCTh NMUPAMHU[bI, MTPABUIbHAS M yCeUEHHas MUPAMUAA.
OneMeHThl MNpu3Mbl W nupaMufpl. [IpaBUibHBIE MHOTOTPAHHUKHU: TOHSTHE
MPAaBUJIBLHOIO MHOTOTpaHHMKA, NpaBWiIbHAs NpU3Ma M TpaBWIbHAas NUpaMUIA,
NpaBUIIbHAS TPEYTOJIbHAS MUpaMUa U IpaBUIbHBIA TeTpasp, Ky0. [IpencraBnenue

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




MIPU3MBI U TTHPAMH/IBI
CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEJIBHO TOYKH, IPSIMOH,
7.5 IJIOCKOCTHU. DJIEMEHTBhl CUMMETPUH B NMpaMHUIax, Napajuleenuneiax, IpaBUIbHbIX
MHOTOTpaHHHKaX
Bblunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM IOBEPXHOCTH U TMOJHON NOBEPXHOCTU MPSAMOW MPU3MBIL, IUIOIIAIb
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOW NMOBEPXHOCTH MpsiMON mpu3Msbl. [lnomanps 60koBoM
MOBEPXHOCTH U TOBEPXHOCTH IMPaBWIbHOM NHMpaMuibl, TeOpemMa O IUIOLAAH
yceu€HHol nupamupl. [lonarue 06 o0bEmMe. OObEM MUpaMuIbl, TPU3MBI
27 [Tomo6HnbIe Tena B mpoctpancTBe. COOTHOMICHUS MEXIY TIJIOMIAIIMUA TIOBEPXHOCTEH,
' 00bEMaMu IOJIOOHBIX TET
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroliie HUINHAPUIECKONW MOBEPXHOCTH, OCh
6.1 IAJTHHIPUYECKOW moBepxHOCTH. [lwmHIp: OCHOBaHHMS W OOKOBask MOBEPXHOCTH,
o0Opa3syromas 1 0Ch, TIONIaAh OOKOBOW U MOJTHOH TOBEPXHOCTH
Konunyeckas HoBepXHOCTh, 00pa3yrolire KOHMYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
6.2 KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHME W BeplIMHa, oOpasyolas U OcCbh,
' IJI0IIa b OOKOBOW W TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 0Opa3yroliue u
BBICOTA, OCHOBAHUS 1 OOKOBAasi IOBEPXHOCTh
Cdepa u map: ueHntp, paauyc, AMaMeTp, IJIOMAAb HOBEepXHOCTH ceprl. B3anmuoe
6.3 pacnofnioxkenue chepbl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IMIIoaib
chepsl
6.4 N3o00paxkenue Ten BpalieHUs Ha IIOCKOCTU. Pa3BépTka HUIMHIpPA U KOHYCa
6.5 KoMOunauu Ten BpaiieHuss ¥ MHOTOTPAaHHHUKOB. MHOTOTpaHHUK, OIMUCAHHBIN
. OKO0JIO cepsl, cdepa, BIUCAaHHAS B MHOTOI'PaHHMK, WM TEJIO BpallleHUs
[Tonsitne 060 o6béme. OcHOBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 oOBEME
6.6 NpSIMOYTOJIBHOTO TMapajienenunena v ciaenctsuss u3 He€. OObEM LMIMHIpA,
KoHyca. O0BEM 11apa 1 Iomaab chepsl
6.7 IlonoOusle Tema B  mpoctpaHcTBe. COOTHOLICHHMS  MEXAY  IUIOIAASIMHU
. MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX TN
6.8 Ceuenuss nuMiaMHIpa (MapajuleIbHO U MEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca




(mapanienbHOE OCHOBAHUIO U IPOXOJSIILEE YEPE3 BEPILNHY), CEUECHUS 1Iapa

Bextop Ha muockocty u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.

YMHOX€EHHEe BEKTOpa Ha uucio. Pa3nokeHue BEeKTOpa Mo TPEM HEKOMIUIAHAPHBIM

09 BekropaMm. IIpaBuno mapamnenenunena. Pemenue  3amay,  CBSI3aHHBIX  C
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHatsl BekTopa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATax. YTroa Mexay BekTopamu. CkansipHoe

IMPOU3BCIACHUC BCKTOPOB. Brrancaenue YIJI0B MCXKAY MPAMBIMHA W IJIOCKOCTAMMU.

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




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNIbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIUpoBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEIEeHUE,
aKCcHoMa, TeopeMa, CIIeJICTBUE, CBOWCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUPOBATh
oOpaTHO€ M MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYKIACHUA opn  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallul Hal
MHO)KECTBAMH; yYMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB U SBJICHUN U TIPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrHX YYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
TUIOCKOCTH; YMEHHE 3a/laBaTh M OINHUCHIBaTh Tpadbl Pa3InIHBIMH

CHOCO6aMI/I; HUCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IMNOHATHUAMHU: HATypaJlbHOE YHMCJIO, LEJIO0€ 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panruoOHaJIbHbBIM II0Ka3aTciieM, CTCIICHb C I[GP'ICTBI/ITGHBHBIM
IIOKAa3aTcCJlICM, norapn(bM qucJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJI, PpallMOHAJILBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[PII>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU NNO3MIMMOHHBIMHA CHUCTEMaMU CUHNCJICHHA, YMECHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M Hp606pa3OBaHI/I$I BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H HOFapH(bMaMH, npe06pa30BaHI/I;1 ,Z[pO6HO'paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCHUC OICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,

apupmeTnyeckas nporpeccus, reoMeTpUUecKas nporpeccus,




OecKOHEYHO yOBIBAIOIIAs TE€OMETpUYEcKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh M0CJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
¢dopmMynn; yMEHHE OINEpUpPOBaTH MOHATHSAMHU: KOMILJIEKCHOE YHCIIO,
CONpPsHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX —4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
OpUMEphl  UCIOJB30BaHUS  KOMIUIEKCHBIX  4YMCE;  OINEpPUpPOBaTh
NOHATHSAMM: Matpuia 2x2 u  3x3, onpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MOKa3aTeabHble, CTENEHHbIE, JIOTapU(PMUUIECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBbl, yMEHHE OIEpUPOBATH
MOHATHSIMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
yYpaBHEHUI, HEpPaBEHCTB M CHUCTEM; yMEHHUE pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOINBK PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI C IapaMETpPOM; IPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI /Il PEUICHUS MATEMAaTHYECKHX

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

YMenue omnepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HNEPUOUYHOCTDh (YHKIMH, OTPAHUYEHHOCTh (PYHKLHUHU, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJblllee U HaMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (QYHKIINS, aCUMITOTHI rpaduka
(GyHKIMY, TIepBas U BTOPasi MPOU3BOIHAS (PYHKIMU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BEIEHUS, YAaCTHOTO U
KOMIIO3UIMH (DYHKIMM, HAXOJWUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; yMEHHE HaXOIUTh MPOW3BOJHBIE SJEMEHTApPHBIX (YHKIIHIA;
YMEHHE UCIOJIb30BaTh MPOU3BOJHYIO sl HCCIeAOBaHUs (YHKIIHM,
HaXOJWTh HAuOOJBIINE M HAUMEHbIIWE 3HaueHUs (YHKIUI; CTPOUTH
rpauKy MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arfrmapaTa MaTeMaTH4eCKOTO
aHalM3a; MPUMEHATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITYydIIero
peuieHuss B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKUX M

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




HUHTCTpalia; IMPUBOAUTE HNPUMCPbBI MATEMATUYCCKOTO MOJACIIMPOBAHUSA C

oMoIIkko quddepeHInaTIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSAMHU: Trpaduk QyHKIUH, oOpaTHAs
GbyHKuus, KOMHo3unusl (yHKUWH, JUHEHHAs (QyHKIHS, KBaapaTHIHAS
¢byHKIMS, panroHambHas byHKIHSA, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYEeCKHe  (QyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHM, TOKa3aTenbHass W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTH TpadUKU HM3YyYCHHBIX (YHKUWH, BBINOJIHITH MPEeoOpa3oBaHMUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBHCHMOCTEH, NIPU pEIIeHUH 33a1ad U3 JPYruX y4eOHBIX MPEIMETOB H
3aa4d U3 pealbHOW JKMU3HHU; BBIPAXATh (POPMYIaMu 3aBUCHMOCTH MEXITY
BEJIMYMHAMM;, UCIIOJIB30BaTh CBOHCTBAa W Tpaduknm GyHKOMH a7
peleHus ypaBHEHHH, HEPAaBEHCTB U 3a/1a4 C IMapamMeTpaMu; N300pakaTh
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHne pemath TEKCTOBBIC 3a/ladyd pa3HbIX THUIIOB (B TOM YHCJIE Ha
MPOLIEHTHL, JOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMBbI IO YCIIOBHUIO 33J]ayH, HCCIEIOBATh IOJyYEHHOE pEIIeHHE U
OIICHUBATh MPaBJIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYallMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA W MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH MOJTYUCHHBIN pe3y/bTaT

YMeHue onepupoBaTh MOHATHAMU: cpefiHee apupMeTHUIeCKoe, MeIuaHa,
HauOosblllee W  HAaUMEHbIIEEe 3HA4YeHHs, pa3Max, JUCHEepCHus,
CTaHJApPTHOE OTKIOHEHHE YHCIOBOrO Habopa, yMEHHE U3BIIEKATh,
UHTEPIPETHPOBaTh HMH(GOPMALIMIO, TMPEACTaBICHHYI0O B Tabnuiax, Ha
nuarpammax, rpadukax, OTpaskarollyl0 CBOMCTBA PeabHBIX MPOIECCOB U
SIBIICHUI; TIPEACTABIATh MH(POPMALIHIO C TTIOMOIIBIO TAOIUI] U AUATPAMM;
UCCJIEeI0BaTh CTAaTUCTHUYECKUE JaHHbIE, B TOM YHCJIE C IMPUMEHEHUEM
rpadguueckux METOJIOB M  DIIEKTPOHHBIX CpPEACTB; TpaduyecKku
HCCIIEIOBAaTh COBMECTHBIE HAOMIOACHHS C TOMOIIBIO JUarpaMm

pacccuBaHuAa U JIMHENHOM perpeccnun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOJTHOMN
BepOSATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHIATUSIMU:  CiIydailHas BEJIMYMHA, PpaCHpelieieHHe BEpOSTHOCTEH,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUU pacnpefesieHus ¢ IJIOTHOCTU
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE TPUBOIAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHHH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKThI M PACCYKICHMS JUIs pELLICHHs 3a/1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA YTOJ, CKpPEHIMBAIOUIUECS MpsMBbIe,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXIY MHpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]y TUIOCKOCTSIMHU; YMEHHE UCIOJIb30BaTh MPU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMM: IJIOMAAL GUTYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, OUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAMUJbI, MPU3MBI, KOHYCa, LWIMHIpPA, 00BEM Kyba,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, 1l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yYMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(bopMyTHpOBaTh ONpeNeIeHUs] H3Yy9aeMbIX (PUTYp, BBIABUTATh TUIIOTE3BI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENIbHBIE

MOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B MMPOCTPAHCTBC,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPHUPOJE,
HUCKYCCTBE, APXHUTCKTYpPE; HUCIOJIb30BaTh TI'€COMCTPUUYCCKUEC OTHOLICHUA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl HU3y4YeHHbIE (QOpPMYJbl U METOIbI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp
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YMeHue ONICPpUPOBATH NNOHATUAMU: IPAMOYI'OJIbHAA CUCTCMA KOOPAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHUE BCKTOpa IIO 633H0y,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPaMHU; YMCHUC HCIIOJIL30BATb BeKTOpHLIﬁ u KOOpI[I/IHaTHHﬁ METOJ
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABATb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




OpUMEPbI  MATCMATHUYCCKUX

MaTeMaTU4EeCKOU HAyKH

OTKPBITUH

POCCHICKOM

nu

MHUPOBOM




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

IIpoBepsieMbIii 3J1eMEeHT COEPKAHUSA
Kon
1 Yucna v BIYMCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
12 Panmonanenapie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JAPOOH, TIPOICHTHI,
' 0eCKOHEUHBIEC TIEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens ¢ 1enpiM nokaszareneM. CTeneHb ¢ pallMoHalbHBIM MokazarenaeMm. CBoiCcTBa
' CTCTICHH
L5 CuHyC, KOCHHYC W TaHT'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIC U HATYpaTbHBIC JOTapU (MBI
JlefictButenbHple  uynciaa. ApudMETHYECKHE OTepalru C  JISHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnmxénHble BRIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHCHHUS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbIe U TOrapuMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CuCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHBIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHWi QyHkumu. Hymm QyHKum.
3 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcumMymbl 1 MHHAMYMBI (GyHKOuu. Haumbousblnee u HaWMeHbIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennasi (yHKUOMS C HATypaJbHBIM W IIeNBIM TOKa3areneM. EE€ cBoiicTBa H
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0i cTeneHn
3.4 Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa  (yHKIMIH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyrna CII0KHBIX TPOIIEHTOB
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA

* MaTtematuka: airedpa 1 Hayaaa MaTeMaTHYeCKOIo aHayin3a, reomerpus. ['eomerpus. 10-11
knacc. AranacsH JI.C., byry3zos B.®., Kagomues C.b. u a1p. AkunonepHoe o0111ecTBo

«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
[Toypounsie pa3paboTtku no reomerpun. 11 kmace /Coct. B.A fposenko. -3-e u3n.- .: BAKO ,

2018.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Perry EI'D o6pa3oBarenbHbII mopTalt A1 MOATOTOBKH K 3k3amenam https://ege.sdamgia.ru/.

OTkpeIThii Oank 3amanuii EI'D OUIIN. http://ege.fipi.ru/.






