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MNOACHUTEJBHASA 3AIINCKA

CUHXPOHU3UPOBAHHAS PABOYAS ITPOI'PAMMA YYEBHOI'OKYPCA
«TEOMETPUA»10
-11 KN1ACC
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

['eomerpus sBIseTcs OJHUM M3 0a30BBIX KypCOB Ha YpOBHE CpPEIHEro oO0Iero oopa3oBaHMs,
TaKKaKoOeCcIeuBacTBO3MOXHOCTbHU3YUEHUS TN CLIUIIIIMHECTECTBEHHO-
HayYHOIHANpPaBJIEHHOCTHHUIIPEIMETOBIYMaHUTAPHOT OIMKIIA.JlornyeckoeMbIIeHrne,(pOPMHUPYEMOECTIPH
M3Y4EHUHOOYYAIOUIMMHCS TIOHSTHIHBIX OCHOB T€OMETPHUH, MPH JO0KA3aTEILCTBE TEOPEM M MOCTPOCHUH
LENOYKH JIOTMUECKUX YTBEP)KIACHUIM IpU pPELIEHUH TIE€OMETPUUECKHUX 3a/ad, YMEHHUE BBIIBUTaTb U
OIPOBEPraTbI UIIOTE3BIHENIOCPEICTBEHHOUCIIOIB3YIOTCAIPUPELICHUN3a1a4€CTECTBEHHO-
HAy4YHOT'OI[MKJIa,BYaCTHOCTH (PU3MUECKUX 3a]au.

Ilenb ocBoeHMs mporpammbl ydeOHoro Kypca «l'eomeTpus» Ha 6a30BOM YPOBHe OOydeHUS —
00111e00pa3oBaTesIbHOE U OOILEKYJIbTYPHOE Pa3BUTHE 00YyYaIOLIUXCs Yyepe3 obecreueHue BO3MOKHOCTH
IPUOOPETEHUS U UCTIOIBb30BAaHUS CUCTEMaTUYECKMX F€OMETPUUECKUX 3HAaHUN U IeHCTBUH, crieln(pUUHBIX
re€OMETPUH, BO3MOKHOCTHU YCIIELTHOTO MPOJI0JIKEHUsI 00pa30BaHuUs M0 CHELUATIBHOCTSAM, HE CBSI3aHHBIM
C IIPUKJIaIHBIM UCIIOJIb30BaHUEM reoMeTpuH. Llenb ocBoeHus mporpaMMel yueOHoro kypea «I'eomerpusi»
Ha YrJjy0JEéHHOM YPOBHe—pa3BUTHE MHIMBUAYAIBHBIX CIIOCOOHOCTEH OOYYarOMUXCs MPH M3YYCHUH
TEOMETPHH, KaK COCTaBIsIOMIed NpeaMmeTHoW oOmactn «MaremaTnka ©u HWH(pOpPMaTHKa» dYepes
obecrieyeHrne BO3MOKHOCTH ITPHOOPETEHUS U UCIIOIb30BaHUs 0osiee IiTyOOKMX reOMETPUYECKUX 3HAHUI
U JEUCTBUM, cHenM(UUYHBIX T'€OMETPUHM, U HEOOXOIUMBIX ISl YCHELUIHOIo Hpo¢ecCHOHATBLHOIO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

JlocTuxeHue e 0CBOEHUs MPOorpaMMbl 00ECIIEUNBAETCS PEIIEHUEM COOTBETCTBYIOIIMX 3a/1a4.
[IpuoputeTHbIMU 3a7auaMu OCBOE€HMsI Kypca «['eomerpum» Ha 6azoBom ypoBHe B 10—11 kmaccax
SIBJISIFOTCSL:

— (opMupoBaHue NpeaCcTaBIeHUs O T€OMETPUM KaK YacTH MHUPOBOW KYyJbTYpbl U OCO3HaHHE €€
B3alMOCBSI3U C OKPY’KAIOLUM MUPOM;

— (opMupoBaHHenpeICTaBIEHUIOMHOTOrpaHHUKaXUTelaX BpallleHUsIKaKOBaKHEHITMXMaTeMaTHie
CKHUXMO/JIEJISIX,I03BOJI IO X ONTUChIBATBMU3yYaThPa3HbICABICHUAOKPY)KAIOIIETOMHUPA;

— (opMupOBaHHEyMEHUSIpACIIO3HABAaThHAUEPTEKAX,MOACIAXUBPEATIbHOMMUPEMHOTOT pAHHUKU U
TeJa BpAIllCHHUS;

— OBJIAJICHHE METOJAMHU DELICHHUs 3aJad Ha MOCTPOEHUS Ha M300pakeHUSIX MPOCTPAHCTBEHHBIX
uryp;

— (opMUpPOBaHNEYMEHUSIONEPUPOBATHOCHOBHBIMUIIOHATHSIMUOMHOT OTpAaHHUKAaXUTEIaX BpaIlleHUSI
U UX OCHOBHBIMH CBOWCTBaMU;

— OBJIAJICHHE aJNTOPUTMAMM PpEIICHUS OCHOBHBIX THUIOB 3a7ay; (opMupoBaHHE yMEHUS
IIPOBOAUTHHECIIOKHBIEI0KA3aTEIbHBIEPACCYKIEHUABXO/IEPEIICHUACTEPEOMETPUYECKNX3ATAUN3
a1auCIPaKTHUECKUMCOIEPKAHUEM;

— Pa3BUTHEMHTEIUIEKTYaIbHBIXUTBOPUECKUXCIIOCOOHOCTEHO0yUatoXcs,103HaBaTeIbHOHaKTUBH
OCTH,UCCIIE0BATEIbCKUX YMEHUN, KpUTHYHOCTUMBIIIIICHUS;

— (opmupoBaHNePYHKIIMOHATBHOUTPAMOTHOCTH, PEIEBAH THOUT€OMETPHH: YMEHUEPACTIO3HABATHIIP
OSIBJICHUSIT€OMETPUYECKUXTOHATHI,00 e KTOBU3aKOHOMEPHOCTENBpEaTbHbBIX YKU3HEHHBIX
CUTyallusiX M NpU HM3YyYEHUH APYTUX Y4EOHBIX NPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH,
(GopMyIMpPOBATEUXHASA3BIKET€OMETPUHUNCO3/1aBaThI €OMETPUUECKHEMOIEH, TIPUMEHATHOCBOCHHBI
WreoMeTpruyecKuiannapaTisipeieHus



[IPAaKTUKOOPUEHTUPOBAHHBIX3a/1a4, HHTEPIIPETUPOBATbUOLICHUBATHIIONyYEHHBICPE3YJIbTATHI.

[IpuopuTeTHEIMU3aJauaMUKypCareOMEeTPUIHAYTIY 01 HHOMYPOBHeE, paCIIU PO IIMMUHYCHIIMBAOII]

UMUKYPCOa30BOTOypPOBHS, SIBJISIOTCS:

paclIMpeHHe  MPEIACTaBIECHUs O TEOMETPUM KaK 4YacTH  MHUPOBOM  KyIbTypsl U
(opMHPOBAHNEOCO3HAHUAB3AMMOCBI3UT€OMETPHH COKPYKAIOIIUMMHUPOM;
(bopMHpOBaHUENPEACTABICHUAONPOCTPAHCTBEHHBIX PUTYPaXKaKOBAKHEHITNXMAaTEMATUYECKUXM
OJIEJISIX,[103BOJISAIOIIUX O CHIBATB MM 3Y4aThPa3HBICBICHUAOKPYKAOILET O MHpA; 3HaHUe
MOHATHMHOTO anmnapara 1o pasneiny «CTepeoMeTpus» IKOIbHONOKYPCAareOMETpHUH;
dopMHupoBaHHE yMEHHS BIAJETh OCHOBHBIMH MOHATHUSMH O HPOCTPAHCTBEHHBIX (QHTypax u
MXOCHOBHBIMUCBOWCTBAMH;3HAHUETEOPEM, DOPMYITHYMEHUEUXIPUMEHSTh; YMEHHUAI0KA3bIBATh
TEOPEMbIM HaXOAUTbHECTaHAAPTHBIECTIOCOOBIPEIEHNS 3a/iay;
(dbopMHpoBaHHEYMEHHUPACTIO3HABATHHAUEPTEKAX, MOICTISIXUBPEATHHOMMHPEMHOT OT PAHHUKUNTE
JIaBpAllCHUS;KOHCTPYUPOBATh F€OMETPUUECKUEMOIEIIN;
(bopMHpPOBAHNENIOHUMAHUABO3MOKHOCTHAKCHOMATHYECKOTOIIOCTPOCHUAMATEMaTHYECKUXTEOPH
i1;(hopMUPOBAHUEIOHUMAHHUAPOINAKCHOMATUKHUITPUIIPOBEICHUN PACCYKICHUH;

(dbopMupOBaHHE YMEHHS BJIaJE€Th METOJAMHU JIOKA3aTENIbCTB U AJITOPUTMOB PELICHUS; YMEHHUS
UXIIPUMEHSATD,IPOBOANUTHA0KA3ATEIIBHBIEPACCYKICHUABX OCPELICHUCTEPEOMETPUUECKUX3a1ad
U3a7auCpaKTHIECKUMCOIepKaHneM; hOpMUPOBAHUENIPEICTABICHUIOHE00X 0 TMMOCTH I0Ka3aTel
BCTBIPHOOOCHOBAHUNMATEMATHUECKUX YTBEPIKICHUIHMPOIMAaKCUOMATUKUBIIPOBEICHUNIETYKTHUB
HBIXPACCYKICHU;

Pa3BUTHEHCOBEPIIEHCTBOBAHUEUHTEIICKTYAIbHBIXUTBOPUECKUX CITOCOOHOCTEHO0yHaroIUX CsL, 1T
03HABaTEJIIbHONAKTUBHOCTH,CCIIEI0BATEIbCKUX YMEHUM, KPUTUYHOCTUMBIUIEHU S, THTEPECAK
U3YYEHHUIO TEOMETPHH;
¢dopmupoBaHneHyHKINOHATLHOUTPAMOTHOCTH, PEJICBAHTHOMTCOMETPU U : yMEHUSPACTIO3HABATHIIP
OSIBJIEHUSIT€OMETPUYECKUXITOHATHH,00beKTOBU3aKOHOMEPHOCTEHBPEATIbHBIX YKU3HEHHBIX
CUTYyaLUsAX u pu U3y4YEHUU IpYrux y4eOHBIX IIPEAMETOB,
IIPOSIBICHUA3ABUCUMOCTEMN3aKOHOMEPHOCTEN, MO IETUPOBAHUAPEAIIBHBIX CUTYALIMI, UCCIIEJ0OBAH
UATIOCTPOCHHBIXMOJIENIEH, MHTEPIPETALUUATIONYYEHHBIXPE3YIbTaTOB.

OcHoBHblecoaepkaTenbHblenMHUUKYypca«l eomeTpun»B10—11knaccax: «MHOrorpaHHUKNY,
«IIpAMBIEHIITIOCKOCTUBIIPOCTPAHCTBEY, « T estaBpaleHns», « BEKTOpbIMKOOPAMHATBIBIIPOCTPAHCTBE)

«/IBI>KEHUST B TMPOCTpAaHCTBE» (Ha YrayOsieHHOM ypoBHE). POpMHpOBAaHUE JIOTHYECKUXYMEHHMH

pacnpeacisieTcss HE TOJIbKO TI0 COACPIKATCIIBHBIM JIMHUAM, HO MW II0 TOJaM O6y‘IeHI/I$I Ha

YPOBHECPETHET000IIIETO00PA30BAHMS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuebHOM miiaHe Ha U3yyeHHe reoMeTpru Ha 6a30BoM ypoBHe otBoauTcs 102 vaca: B 10 kmacce, —

68uacoB(2 yacaBHenento),Bl 1 knacce — 34uaca(l yacBHenemnto ).
Ha wusyuenue yueGHOro kypca «I['eomerpusi» Ha yrjyGjJeHHOM ypoBHe oTBojautTcs 204 daca: B
10xmacce—102 gaca(3 gacaBuenento), Bl 1 kmacce— 102 waca(3 wacaBHeaeno).



INIVIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUSA

CUHXPOHU3UPOBAHHOM ITPOT'PAMMBI KYPCA «'EOMETPHSI»10KJIACC

MpeameTHblepe3ynbTaTbI3ydeHNAreoMeTpMnMHabasoBoOMypPOBHe

OPUEHTUPOBAHbBIHAOOCTUXKEHNE YPOBHA MaTemaTuyeckon rPamoTHOCTH, HeO6XOAMMOI’O Ana ycnewHoro peweHunAa
3a4a4 BpeaﬂbHOVl)KM3HM MCO3AaHMEYCﬂOBMﬁAﬂﬂ MXO6LLI,EKy11bTypHOI'O Pa3BUTUA.
OcBoenneyueoHorokypca«l eomeTpusi»Haba30BOMypOBHECPEIHET000IIEr000pa30BaHUAI0IKHO00EC

IICYMUBaTh Z[OCTI/I)KCHI/ICCJIGILYIOH_II/IXHPGI[MGTHBIXO6pa3OBaT€JIBHBIXp63}’HBTaTOBI

Ha 6a30Bom ypoBHe

OnepupoBaTbIOHATUAMU  TOUYKA,IPSIMAsL, IIIIOCKOCTb.
[IpuMeHIThaKCHOMBICTEPEOMETPUUHUCIICACTBUSAN3 HUXIIPUPEILIECHUU T€OMETPUUECKUX3a/1ad.
OnepupoBaTbIOHATUAMU  TAPAIIIEIbHOCTBUIEPIICH IUKYIIPHOCTBIIPSIMBIXUILIOCKOCTEH.
KnaccuuupoBaTbB3aiMHOEPACTION0KEHUETIPSMBIXUITIOCKOCTEUBIIPOCTPAHCTBE.
OnepupoBaTh TMOHATUSAMU: JIBYTPaHHBIA yroji, TpaHM JBYI'PAaHHOrO yria, peodpo
JIBYTPaHHOT OYTJIa;IMHEHHBINYT 0J1IBYTpaHHOT 0yIJIa;rpalyCHasiMEPaByrpaHHOT OyTJIa.
OnepupoBaTbIOHATUAMU: MHOT OI PAHHUK, BBITYKJIBIHHHEBBITYKIIBIHMHOTOIpPAHHHK,3JIEMEHTHI
MHOT'OTpaHHUKA, PAaBUJIbHBIH MHOTOTPaHHHUK.
Pacro3naBaTb0CHOBHBIEBUIBIMHOTOT pAHHUKOB(ITMPaMK1a; [TPU3Ma, IPSIMOYTOJIbHbII Tapasuiesn
enunen,Kyo).
KnaccuunupoBaTbMHOrOrpaHHUKH, BBIOMPAsiOCHOBAH U AIIKIIACCU PUKALMH(BBITYK/IbICHHEB
BIITYKJIBIEMHOT OT PAHHUKH; [TPABUIIbHBIEMHOT OT PAHHUKH; TPSIMBbICTHAKJIOHHBIETIPU3MBbI, lTapasLl
eICTIUIICIBI ).

OnepupoBaTbIOHATUAMU: CEKYIIASIIIOCKOCTb,CE4€HUEMHOT O PAHHUKOB.
OOBACHATHIIPUHIUIBITIOCTPOCHUSCEYEHHH, UCTIONb3YIMETO/ICIIEI0B.
CTpouTbCce4eHUIMHOTOIPAaHHUKOBMETOIOMCIIEI0B, BEITOIHATH(BBIHOCHBIE ) UIOCKHUEUEPTEXKUN
3pUCYHKOBIPOCTHIXOOBbEMHBIX PUTYP:BUICBEPXY,COOKY,CHUZY.

Pemarp 3amaun Ha HaxoXXJIEHHE TE€OMETPUYECKMX BEJIMYMH 10 o0pa3laMm WiIu
QITOPUTMaM,IPUMEHSAST U3BECTHBIE AHATUTHUYECKHE METOIbl NPU PELIEHUM CTaHJapTHBIX
MaTeMaTHYeCKUX3aJauHaBbIYHCIICHUEPACCTOTHUMMEXAYIBYMITOYKAMHU,0TTOUKHI0IPSIMOM, 0
TTOUYKHJIOTUIOCKOCTH, MEX1YCKPEIIUBAIOIIUMUCS TPSIMBIMU.

Pemate 3ajaum  Ha HaxOXJEHHE TI'EOMETPUYECKHMX BEJIMYMH MO0 oOpasuam  MWIu
ITOPUTMaM,IPUMEHSST U3BECTHBIE AHAJTUTHUECKHE METOJIbl NPU PEUIEHHHM CTaHAApTHBIX
MaTeMaTHYeCKUX3aJauHaBbIYUCICHUEYTTIOBMEXK Y CKPEILMBAIOIUMUCATIPIMBIMU,MEXKIY
MPSIMONMHUITIIOCKOCTBIO,MEXTYTUIOCKOCTSIMH, JIBYTPAHHBIXYTJIOB.
Bb1uncniate00bEMBIMIIIONIAIMIIOBEPXHOCTEMHOT OT pAHHUKOB(IIPU3MA, TUpaMU/ia)CIPUMEHE
HUEM(OPMYIT;BBIYUCIIATHCOOTHOIIEH UMK YOI IIMUTIOBEPXHOCTEN,00EMaMHUIIOJOOHBI
XMHOTOTPaHHUKOB.

OnepupoBaTh MOHATUSAMHU: CHMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh
CUMMETPHUHU;LIEHTP,0Ch UIJIOCKOCTBCUMMETPUH (PUTYPBHI.
W3BnekaTh,1peoOpa3oBbIBATbMMHTEPIPETUPOBATEHH(POPMALIUIOOTPOCTPAHCTBEHHBIXI€OMETP
n4yecKuXPpUrypax,npeacTaBIeHHYI0 HauepTeKaXupUCYHKaXx.
[IpumensTbreomerpudeckueakThI IS pEIICHUICTEPEOMETPUUECKIX3a/1a4, IPEATOIaralomx
HECKOJIbKO II1aroB pelIeHHsl, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOH(OpME.
[IpumeHAThIPOCTENIINENPOTPAMMHBIECPEICTBANIIEKTPOHHO-
KOMMYHHKAI[MOHHBIECUCTEMBINPU PELICHUH CTEPEOMETPUYECKUX3a1ay.

IIpuBOoguTE MpHUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE M IKU3HH,



pacrno3HaBaTbIPOSBICHUE3aKOHOBI€OMETPUUBUCKYCCTBE.

— IIpuMeHsAThIIONyYEeHHbIE3HAHUHAIPAKTUKE : aHATM3UPOBAThPEAIbHBIECUTYAIUMUIIPUMEH AT U
3y4EHHBICIIOHATUABIPOIIECCETIONCKAPEIICHUAMATEMAaTHIECKUC(HOPMYITHPOBAHHOM
npoOJeMbl, MOJEINPOBATh pEaJbHBIC CHUTYyallMd Ha S3bIKE T'€OMETPHH,UCCIIEAOBATH
IIOCTPOECHHbIE MOJIENH C  HCIOJb30BAaHUEM  TEOMETPUUYECKUX  IOHATHUH U
TeopeM,annapaTaaireopbl;pelaTbIpakTHYeCKUEe3a]auH,CBsI3aHHbIECHAX 0K IEHUEMI€OMETPU Y
€CKUXBEJIMYHH.

Hayray06ienHomypoBHe

— CB000JHOONEPHPOBATHOCHOBHBIMUIIOHATHAMHUCTEPEOMETPUUIPUPEILICHUU3a1a4UITPOBEACHU
MMaTEMaTHYECKUXPACCYKICHU M.

— IIpUMeHATEaKCHOMBICTEPEOMETPUUUCIIEACTBUAN3HUXITPUPEICHUUT €OMETPUYECKUX3a1a4.

— KraccudunnpoBaTbB3auMHOEPACTION0KEHUETPSIMBIXBIIPOCTPAHCTBE; IIIOCKOCTEHBIPOCTPAHC
TBE;IIPSIMBIXU INIOCKOCTEN BIIPOCTPAHCTBE.

— CB00OJHOONIEPHPOBATHIIOHATUSIMU,CBA3aHHBIMUCYTJIAMUBIPOCTPAHCTBE: MEX Y PSIMBIMHUBIIP
OCTPaHCTBE; MEXKIAYIPAMON U MIIOCKOCTBIO.

— CB000OJHOONIEPUPOBATHIIOHATUSAMU,CBSI3aHHBIMUCMHOTOI' PAHHUKAMH.

— CB0OOJHO pacrio3HaBaTb OCHOBHBIE€ BMJIbl MHOIOTPAaHHUKOB (TpHU3Ma,

MU PaMUIa,IPSIMOYTOJIbHbIMIIapalIesIeuIe ], Ky0).
— KiaccuduunpoBaTbMHOTOrpaHHUKHY, BEIOUPAsiOCHOBaHU A UIAKIIaCCU(UKALINY.
— CB0OOOJHO OTIEpUPOBATh  MOHATUSIMH, CBSI3aHHBIMH C  CCUYCHHEM
MHOT'OTPaHHUKOBIUIOCKOCTBIO.

— BrinonssThnapamienbHoe, IEHTPaIbHOEHOPTOTOHAIbHOECTIPOCKTUPOBAHUEPUTYPHAIIIIOCKOCTh
;BBIIOJIHATBU300pa)keHUs] (PUTypHAIITIOCKOCTH.

— CTpOoUThCEUECHUSIMHOTOT PAHHUKOBPA3JINYHBIMUMETOAAMU, BBIITOJIHATH(BHIHOCHBIE)IIIOCKHEYE
PTEXKUU3PUCYHKOBIPOCTHIX 00BbEMHBIX (DUTYP:BUACBEPXY,COOKY, CHU3Y.

— BbluncnaTe mioman  MOBEpXHOCTEH  MHOTOIpaHHMKOB  (TIpH3Ma,

MM PaMU/Ia),r€OMETPUUECKUXTENl CHPUMEHEHUEM(POPMYIL.

— CB00O/JHO ONEpPUPOBATH MOHATUSAMU:CUMMETPHSI B IPOCTPAHCTBE;LIEHTP,
OCBUIIJIOCKOCTbCUMMETPUH;LIEHTP, OCHH IIIOCKOCTbCUMMETPUUPUTYPHI.

— CB0060HOONIEPUPOBATHIIOHATUSIMHU,COOTBETCTBYIOLIIUMUBEKTOPAMUKOOPIMHATAMBIIPOCTPAHC
TBE.

— BBINONHATHACHCTBUAHAIBEKTOPAMH.

— Pemare3aaunHaioka3aTenbCTBOMAaTEMAaTHYECKMXOTHONIEHUMMHAX 05K IEHUETEOMETPUUECKUX
BEJIMYMH, IPUMEHSS U3BECTHBIE METOABI IIPU PEIIEHUH MaTEMATHYECKUX3a4auIOBBIIIEHHOIO
1 BBICOKOTOYPOBHSI CJI0KHOCTH.

— IIpuMeHATBIIPOCTENINENTPOTrPAMMHBIECPEACTBANAIEKTPOHHO-
KOMMYHHKAIIMOHHBIECUCTEMBINPU PEILIEHUN CTEPEOMETPUYECKUX3a/au.

— H3Bnekatp,ipeoOpazoBbIBATbHMHTEPIIPETUPOBATHUH(DOPMALIMIOOTIPOCTPAHCTBEHHBIXTEOMETP
MYECKUX(PUTypax,IpeACTaBICHHYIO HauepTeKaXUPUCYHKaX.

— IlpuMeHsATHIIONYyYEeHHbIE3HAHUSTHAIPAKTHKE: CPAaBHUBATbHAaHATM3UPOBAThPEATIbHBIECUTYALIUH,
MPUMEHSITh W3y4YEeHHbIE MOHSITUS B npotecce MOKCKa pelieHus
MaTeMaTH4eCKUC(HOPMYITUPOBAHHOM MPOOIEMBI, MOIETUPOBATh PEANIbHbBIE CUTYAIlUH Ha A3bIKE
re€OMEeTPUU,UCCIIEIOBATh IOCTPOECHHBIE MOJIENH C UCIIOJIB30BAHUEM T€OMETPUUYECKUX MTOHSITHH
U TeOpeM,anaparaanre0pbl;peraTbpakTUYeCKHe3a/1au1, CBI3aHHbIECHAX 0K ICHUEM



r€OMETPUYECKUXBEINYMH.
NmeTsnpeicTaBieHusIo00CHOBHBIXATAMAX PA3BUTHATCOMETPUUKAKCOCTABHOMYACTU (D YHIaMEH
Tapa3BUTHS TEXHOJIOTUU.

INTAHUPYEMBIE ITPEIMETHBIE PE3YJIBbTATBI OCBOEHUA

CUHXPOHU3UPOBAHHOM ITPOI' PAMMBI KYPCA «TEOMETPHUS»11KJIACC

[IpenMeTHBIEpE3YNbTATHIN3YyYEHUSATCOMETPUNHA0a30BOMYPOBHEOPUEHTHPOBAHBIHAIOCTHKEHUE
YPOBHSI MaTeMaTUYECKON TIPaMOTHOCTH, HEOOXOAMMOTO JIs YCIEUTHOTO PEIICHUs 331a4 B PeallbHOM

KU3HU U CO3JIaHUE YCIOBUM JUIA UX OOIIEKYIbTYPHOTO Pa3BUTHSI.
OcBoenueyueOHOrokypca«l eomerpusi»Hada30BOMypOBHECPEAHETO00IIET000pa30BaHUAI0IKHO00EC
MeYUBATh TOCTHKEHUECIIEAYIOIUXIIPEIMETHBIX00pa30BaTEIbHBIXPE3YIbTATOB:

Ha 6a3oBom ypoBHe

OnepupoBaTbIOHATUAMU: TOUKA, IPSIMAs, [NIOCKOCTb.
[TpuMeHATHaKCHOMBICTEPEOMETPUUHUCIIEACTBUAN3 HUXIIPUPELLICHUH T€OMETPUUECKUX3a1ay.
OnepupoBaTbIOHATUAMU: IAPAIUIETbHOCTBUIIEPIICH IUKYIISIPHOCTHIPSAMBIXUIIJIOCKOCTEH.
KnaccuunupoBaTbB3aMHOEPACIION0KEHUETIPAMBIXUITIOCKOCTEUBIIPOCTPAHCTBE.
OnepupoBaTh TOHATUSAMHU: JIBYTPaHHBIH Yroj, TpaHU JABYIPAaHHOIO yria, pedpo
JBYIpPaHHOT OYTJIa; JMHEHHBIHYTOJIBYT paHHOT OYTJIa;rpayCHassMepaiByT paHHOT OyTJIa.
OnepupoBaTbIIOHATUSMU:MHOTOT PAHHUK, BBITYKJIbIHMHEBBITYKJIBIMMHOTOTPaHHHUK,3]1EMEHThI
MHOTI'OI'paHHHKA, IPABUIbHbBII MHOTOTPaHHUK.
Pacrnio3HaBaThOCHOBHBIEBHIBIMHOTOTPAHHUKOB(ITUPAMUAA; IPU3Ma, TPSIMOYT OJIbHbIIIapasiesn
enuIe,Kyo).
KnaccuguuupoBaTbMHOrorpaHHUKY, BEIOMPasioCHOBaHUS AJISIKJIACCU (KA (BBITYKIIbIEHHEB
BIMTYKJIBIEMHOT 0T pPaHHUKH; TPaBUIIbHBIEMHOTOT PAHHUKH; IPSIMbIEMHAKIOHHBIETTPU3MBI, TapaJiil
eJICTIUTIEIBI ).

OnepupoBaThIOHATUAMU: CEKYILAANIOCKOCTh,CEUEHHEMHOTOTPAaHHUKOB.
OOBACHATHIPHUHLIUIIBITIOCTPOCHUSICEYEHN N, UCTIONIB3YSIMETO/ICIIEI0B.
CTpouThCEUEHUSIMHOTOIPaHHUKOBMETO/I0MCIIEIOB, BBITTOJIHATH(BEIHOCHBIE ) IIOCKUEUEPTEKUT
3pUCYHKOBIPOCTHIX00BbEMHBIX QUTYP:BUACBEPXY,COOKY,CHU3Y.

Pemarp 3amaun Ha HaxXOXJIEHHE TE€OMETPUYECKUX BEIMYMH [0 o0pasuam WiH
QITOPUTMaM,IPUMEHSSI M3BECTHBIE AHAUTUYECKHE METOJbl NPU PELIEHUH CTaHJIapPTHBIX
MaTeMaTHYeCKUX3aJauHaBbIYHCICHUEPACCTOTHUMMEXKAYIBYMITOYKAMU,0TTOUKHI0IPSIMOM, 0
TTOYKHIOTUIOCKOCTH, MEXYCKPEIUBAIOIIUMUCS IPSIMBIMU.

Pemarp 3amaun  Ha HaxoXXJIEHHE TE€OMETPUYECKMX BEJIMYMH 10 o0pa3naMm WiIu
QITOPUTMaM,IPUMEHSST U3BECTHHIE AHATUTHUYECKHE METOJbI NPU PELIEHUM CTaHJapTHBIX
MaTeMaTHYeCKUX3aJauHaBbIYHCICHUEYTIOBMEXK Y CKPEIMBAIOIUMUCATIPIMBIMHU,MEXKIY
MPSIMOMHUITIIOCKOCTBIO,MEXTYTIIOCKOCTSIMH, JIBYTPAHHBIXYTJIOB.
BoruncnsaTh00bEMBIUITIONIAAUTIOBEPXHOCTEMMHOT OTpaHHUKOB(ITpU3Ma, TUpaMK1a)CIPUMEHE
HUEM(OPMYIT;BBIYUCIIATHCOOTHOIIEH UMK YOI IIMUTIOBEPXHOCTEN,00EMaMHUIIOJOOHBI
XMHOTOTPaHHUKOB.

OnepupoBaTh MOHATUSAMHU: CHMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh
CUMMETPHUU;LIEHTP,0Ch UIJIOCKOCTHCUMMETPUU (DUTYPBHI.

W3Bnekars,npeoOpa3oBbIBATbUUHTEPIIPETUPOBATHMHGOPMALTUIOOTPOCTPAHCTBEHHBIX



reoMeTpHUECKUX (PUrypax,npecTaBlIeHHyIOHaUePTeKAXUPUCYHKAX.
[TpumensThreoMeTpuyecKrePaKThIIAPEIICHUACTEPEOMETPUUECKIX3a/1a, TPEIIOJIaralomnx
HECKOJIbKO IIaroB PEIIeHHs, €CIIM YCIOBUS PUMEHEHUS 3a/1aHbl B SIBHOH(OpME.
[IpuMeHAThIPOCTENIINENPOrPAMMHBIECPEICTBANIIIEKTPOHHO-
KOMMYHMKAIIMOHHBIECUCTEMBINPU PELIEHUH CTEPEOMETPUUYECKUX3a1au.
[IpuBoAUTEIIPUMEPBIMATEMATUYECKUX3aKOHOMEPHOCTENBIPUPOIEUKN3ZHU,PACIIO3HABATh
MIPOSIBJICHUE3AKOHOB N'€OMETPUUBUCKYCCTBE.

[IpuMeHAThIONyYEHHBIC3HAHUHAIIPAKTUKE :aHATM3UPOBAThPEAIbHBIECUTYAIlTUMUIIPUMEHSATHU
3y4eHHBICTIOHATUSIBIPOIIECCETIONCKAPEIICHUAMATEMAaTHIECKUC(HOPMYITHPOBAHHOM
npoOJeMbl, MOAETHPOBATh peajbHble CHTYyalldd Ha S3bIKE TI'C€OMETPHH,HUCCIIEI0BATh
IIOCTPOECHHbIE MOJIENH c HCII0JIb30BaHUEM reOMETPUYECKUX HOHSTUN u
TEopeM,annaparaaireOppl;pemaTblIpaK THIECKNE3a/1a49H,CBA3aHHBIECHAX 00K ICHUEMT €OMETPHY
€CKUXBEJINYUH.

Ha yray6iennom ypoBHe

CB0001HOOIIEPHPOBATHOCHOBHBIMUIIOHITUSMUCTEPEOMETPUHUIIPUPEIIEHUN3a1a4YHIIPOBEICHU
MMaTEMaTUYECKUXPACCYKICHUH.
[ IpMEHIThaKCHOMBICTEPEOMETPUUUCIICACTBUAN3 HUXIIPUPEILIEHUN T€OMETPUUECKUX3a1a4.
KnaccuunupoBaTbB3aMHOEPACIION0KEHUETIPSMBIXBIPOCTPAHCTBE; INIOCKOCTEHBIPOCTPAHC
TBE;IPSMBIXHU IUIOCKOCTEN BIPOCTPAHCTBE.
CB0001HOOIIEPUPOBATHIIOHATHSIMHU,CBA3aHHBIMUCYTIIAMUBIIPOCTPAHCTBE: MEKAYIPSIMBIMUBIIP
OCTPaHCTBE; MEXKIYIPAMON U IIIOCKOCTBIO.
CB0001HOOIIEPUPOBATHIIOHATHSIMHU,CBA3aHHBIMUCMHOT OTPAHHUKAMH.
CBo0OosHO pacnio3HaBaTh OCHOBHBIE BUJIBl MHOIOIPDAaHHMKOB  (IIpU3Ma,
UPaMKJIa,IPSIMOYTOJIbHbIHIapaiIesienune1, Kyo).
KnaccugpunupoBaTbMHOTrorpaHHUKH,BBIOMPAsiOCHOBAHUSIIIKIIACCU(UKALTUH.
CBo0OomHO OMEpUPOBaTh  MOHATUAMH, CBA3aHHBIMH C CEYCHHEM
MHOTOTPaHHUKOBIUIOCKOCTBIO.
BrinonHaTenapaiienbHOe, IEHTPaIbHOEHOPTOrOHAIBHOCTIPOEKTUPOBAHUE(DUTYPHAILIOCKOCTh
;BBITOJIHATbU300paKEHUS (PUTYPHAIIIIOCKOCTH.
CTpouTbCce4eHUIMHOTOIPaHHUKOBPA3IMYHBIMUMETO1aMH, BBITIOTHATH(BEIHOCHBIEC ) IJIOCKHEYE
PTEXKUU3PUCYHKOBIPOCTBIX 00BbEMHBIX(PUTYP:BUICBEPXY,COOKY,CHU3Y.
BbruncnsaTe miomand  NOBEpPXHOCTEH  MHOTOTPAaHHUKOB  (TpU3Ma,
MUpaMHJIa),reOMETPUIECKUXTEN CIIPUMEHEHUEM(POPMYI.
CB000IHOOTIEPUPOBATHIIOHATUSMU : CUMMETPUSIBIPOCTPAHCTBE; IEHTP,0CHUINIOCKOCTHCUMMET
PHUH;LEHTP, OCBH IMIIOCKOCTbCUMMETPUUPHUTYPHI.
CB000IHOOTIEPUPOBATHIIOHATUSMHU,COOTBETCTBYIOIIMMUBEKTOPAMUKOOPINHATAMBIIPOCTPAHC
TBE.
BbINOMHATEAEMCTBUSIHAIBEKTOPAMH.
Pemarb3agaunHagoka3aTebCTBOMATEMATHYECKUXOTHOILIEHUTMHAX 05K IEHUET€OMETPUUECKUX
BEJIMYMH, MIPUMEHSS1 U3BECTHBIE METO/IbI NIPU PEIICHUH MaTeMaTHYeCKUX3a1a4IOBBIIIEHHOTO
U BBICOKOTOYPOBHS CJIOKHOCTH.
[IpuMeHATBIPOCTENIIMENPOTrPAMMHBIECPEICTBANIIEKTPOHHO-
KOMMYHHKAI[MOHHBIECUCTEMBINPHU PELLIEHUN CTEPEOMETPUUECKUX3aau.



— H3Bnekath,ipeoOpazoBbIBATHHMHTEPIPETHPOBATHUH(DOPMALIMIOOTIPOCTPAHCTBEHHBIXTEOMETP
n4yecKuXpUrypax,npeacTaBIeHHYI0 HauepTeKaXupUCYHKaX.

— IIpuMeHsAThIIONyYEHHbIE3HAHUIHAIPAKTHKE: CPABHUBATbHAHAIM3UPOBAaThPEAIbHBIECUTYALINH,
MIPUMEHSATH U3y4YECHHBIE MIOHATHUSA B npoiecce MoucKa peuieHus
MaTeMaTH4eCKUC(HOPMYITHPOBAHHOM MPOOIEMBI, MOJICIUPOBAThH PEATbHBIC CUTYallUU HA S3bIKE
Tr€OMETPUU,UCCIIEI0BATH IOCTPOESHHBIE MOJIENH C UCIIOJIb30BAHUEM T€OMETPUYECKUX ITOHATHH
u
TeopeM,arnaparaaireOppl;pemaTblIpakTHIECKNE3a1auH,CBI3aHHbIECHAX 00K ICHIEMI'€OMETPHY
€CKUXBEJINYHUH.

— HNwmeTbnpencTaBieHns1000CHOBHBIXATAIAXPA3BUTUATEOMETPUHUKAK
cocTaBHOIYacTU(yHIaMEHTapa3BUTHUS TEXHOJIOTUH.

COJAEP KAHUEYYEBHOI'OKYPCA«I'EOMETPUS» B10KJIACCE
Ha 6a3oBom ypoBHe

IIpsAMBIEUTIIIOCKOCTUBIIPOCTPAHCTBE

OcHOBHbIE TOHATUS CTepeoMeTpuu. Touka, IpsiMas, IUIOCKOCTb, IMpocTpaHcTBO. I[loHsATHe
00aKCMOMaTHYECKOMITOCTPOSHUHCTEPEOMETPHH: aKCHOMBICTEPEOMETPUHICIICICTBUSN3HIX . B3anmMHoepa
CII0JIO’KEHUENPSIMBIX BIIPOCTPAHCTBE  IIEPECEKAIOIINECS, 1apAJUIEIbHBIEUCKPELIMBAIO LN ECATIPSMBIE.

[TapamienpHOCTBIPAMBIXUIIIIOCKOCTENBIIPOCTPAHCTBE: TAPAJLIEIbHBIEIPSMBIEBIIPOCTPAHCTBE, I1a
PaJIENBHOCTBTPEXIIPAMBIX, 1APAJIEIBHOCTHIIPIMONUILIOCKOCTH. Y TIIBICCOHANPABICHHBIMUCTOPOHAMU, Y
TOJIMEXIYTIPSMBIMH BIIPOCTPAHCTBE.

[TapayuienpHOCTh  IJIOCKOCTEHM:  MapajuleNbHbIE  IUIOCKOCTH, CBOMCTBA  IApauIEIbHBIX
mwiockocteil.IIpocreiinme npocTpaHCTBEHHBIE (PUTYphl Ha MIIOCKOCTU: TETpa3ip, KyO, mapasuieaenune,
IIOCTPOECHUECEYECHU .

[lepneHquKyISIpPHOCTBIIPSMONUIIIIOCKOCTH : IEPIIEH ANKYJIAPHBIEIPSIMBIEBIIPOCTPAHCTBE, [TPSIMBIE
NapajuleJIbHbICH NEPIIEHUKYIISPHBIE K INIOCKOCTH, IPU3HAK IIEPIIEHIUKYIAPHOCTH IIPSAMOM UILNIOCKOCTH,
TeopemMa O MpsIMOM IEPIEHIUKYISIPHOUILUIOCKOCTH. YTIVIBI B IMPOCTPAHCTBE: YIrOJ MEXAYNPIMOU M
IIJIOCKOCTBIO, IBYTPAHHBIN yroOJI, JIMHEWHBIA Yroj ABYTPaHHOTO yria. IlepneHaukyisip MHAKIOHHBIE:
paccTosstHue  OT  TOYKM 1O  IUIOCKOCTH,  pPacCTOSIHUE  OT  IpsIMOM 10  IUIOCKOCTH,
MPOEKIMAPUTYpbIHAMITIOCKOCTb. [ lepneH IUKYISIpHOCTHINIOCKOCTE W TPU3HAKIIEPIICH IUKYIISIPHOCTH IBY XTI
sockocreil. TeopemaoTpEXxnepneH IuKyspax.

MHororpanHuKu

IToHATHEMHOIOTpaHHUKA,0CHOBHBIEAJIEMEHTBIMHOT OI PAHHHKA, BBITYKJIBIEHHEBBIITYKIIBIEMHOTOT'D
AHHUKH,Pa3BEPTKAMHOIOTPAHHUKA.

IIpusma:n-
yroJIbHASsIPU3Ma,PAHUUOCHOBAHUAT PU3MBIL, IPSIMassMHAKIOHHASTIPU3MBL, 00KOBAsSUIIOIHAATIOBEPXHOCTh
IIPU3MBL.

[Tapannenenunen, npsMOyroipHbId mNapamienenunen PenepanbHas pabouas mporpamma |u
erocBoricTBa.lImpamua:n-
yToJIbHAsIMUpaMuAa, FPaHUOCHOBAHUETTN PAMHU /b1, 00KOBasIUIIOIHASTIOBEPXHOCTITUPAMMIbI, IPaBUIIbHAS
nyced€HHassnupamuaa. 1eMEHThIIPU3MBIMIUPAMUIBL. I [paBUIbHBIEMHOTOTpaHHUKH . TOHATUENPABUIIBH
OTOMHOTOI'PaHHMKA,TPaBUIIbHASAIIPU3MANIIPABIIIBHASIIUPAMUAA, IPABUIIBHAATPEYT OJIbHASITHPAMUTAUTID
aBUJIBHBIATETPAdIP,KYO.

ITpencraBieHreONPaBUIBHBIXMHOTOTPaHHUKAX :OKTa3 AP, J0eKas ApunKocadip. Ce4ueHUANpU3Mbl
UITAPAMUJBI.

CHMMETPHUABIPOCTPAHCTBE: CHMMETPHUSOTHOCUTEIbHOTOUKH, IIPSIMOM, INIOCKOCTH. DJIEMEHTHI



CHMMETPUM B THpaMHIaX, Mapaie/ienunenax, IMpaBUIbHBIX MHOTOTpaHHUKaX. BreruncieHnue
AJIEMEHTOBMHOTOTPaHHUKOB: pEOpa, AHArOHAIIN, YT IIbI.

[Tno1maap00K0BOHIIOBEPX HOCTHHUITOTHOUITOBEPXHOCTUIIPSIMONITIPU3MBL, IUIOIIAAbOCHOBaH U,
TeopemMa O OOKOBOW TMOBEPXHOCTH TpsiMOM mpusMbl. Ilnomans OOKOBOW  TOBEPXHOCTH
UIIOBEPXHOCTUIPABUIBHOUIIUPAMHUIBL, TEOpeMaoILIonagunyceuéHHonnupamuasl. L loustneo606séme. 06
BEMITUPAMH/IBI, TPU3MBI.

[TogoOHbie Tema B mpoctpaHcTBe. COOTHOIICHHS MEXIY IUIOIIAASIMU OBEPXHOCTEH,
00BEMaMUIIOI00HBIX TEIL.

Hayray0/jieHHOMYpOBHE

[IpsAMBIENIIIIOCKOCTUBIIPOCTPAHCTBE

OcHOBHbBIE TOHATUSL CTEpeoMeTpuH. Touka, IpsMas, IUIOCKOCTb, MpocTpaHcTBo. lloHATne
00aKCMOMaTHYECKOMITOCTPOSHUUCTEPEOMETPHH: aKCHOMBICTEPEOMETPUUHICIICICTBUSIU3 HUX.

B3anMHOepacnonoKeHUENPsIMBIXBIPOCTPAHCTBE  IIEPECEKAIOIIHNECS, 1APAIIEIIbHBICHCKPEILINB
aromuecsanpsaMslie. I [puzHakuckpenuBarmux cAnpsAMbIX. [ lapanienbHOCTBIIPAMBIX UIIOCKOCTEN B
IIPOCTPAHCTBE: NIapaJuICIbHBIC MPSMBIE B IPOCTPAHCTBE, NapPAJUIEIBHOCTD TPEX MPSIMBIX,1apaJLIENbHOCTh
npsMoil u mockocTH. IlapannensHoe U HeHTpalbHOE IPOEKTUPOBaHUE, n300pakeHruepuryp. OCHOBHBIE
CBOICTBa [1apaJuIeIbHOTO IIPOEKTUPOBAHHUS. N300pakenue buryp B
[apaJuIeIbHOMIPOEKIUY. Y TJIBICCOHAIIPaBICHHBIMUCTOPOHAMU, yTOJIMEX 1Y IPSIMbIMUBIIpOCcTpaHcTBe. [ 1a
PaJLIENBHOCTBIUIOCKOCTEN  TApaJLIIENIbHBIEINIOCKOCTH,CBOMCTBANIaPaIEIbHBIX INIOCKOCTEH.

[IpocrelimmenpocTpaHCTBEHHbIE(UTYPBIHAMIIIOCKOCTU  TETPAd P, 1apajliesIeuIe ] ,I0OCTPOSHU
eceyeHuil. I lepneH MK yIApHOCTBIIPAMONUIIIOCKOCTH  IEPIICH IUKYJIIPHBIETIPSIMBIEBIIPOCTPAHCTBE, IIPSIM
bleTIapaJlIeIIbHBIEUTIEPIIEH UK YA PHBIEKIIOCKOCTH, TPU3HAKIIEPIIEH IUKYJIIPHOCTUIIPSIMOUHIIIIOCKOCTH,
TEOPEMAOTIPSIMONIIEPIIEH AUKYIAPHOUIIIIOCKOCTH.OpTOroHalIbHOE TIpoeKTUpoBanue. lleprnenaukynsap u
HAaKJIOHHBIC: paccTosiHue oT TOYKHU 10
IUIOCKOCTH,PACCTOSTHUEOTIIPSMONIOTIIOCKOCTH, TPOEKIUA(DUTYpBIHAIIIOCKOCTh. I [eprieH IuKy s pHOCTbIT
JIOCKOCTEM : MTPU3HAKIEPIIEHANKYJIIPHOCTUABYXIIIIOCKOCTEN. TeopeMaoTpEXIepneH IUKyIsIpax.

Yl B IOPOCTPAaHCTBE: Yrojd MeEXAY MNpAMOM M IUIOCKOCTBIO, JABYIPaHHBIM Yroll,
JTUHEHHBINyTONABYTrpaHHOroyriIa. T péXrpaHHBITMMHOTOrpaHHbIEYTJIbl. CBOMCTBAIIOCKUX YTJIOBMHOTOT
aHHoroyria.CBONCTBAINIOCKUXU/IBYTPAHHBIX yTJIOBTPEXTPAHHOTOYTJIa. T€OPEMBIKOCUHYCOBH  CHHYCOB
JUIsL TPEXTPAHHOTOYTJIA.

MHororpanHuku

Bunasl MHOrOrpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronpHas mpusma, npsmas
MHAKJIOHHAATIPU3MBbI,00K0BasUIIOIHASIOBEPXHOCTRITpU3MBL. [lapamienenune s, npssMoyroibHbIIapasuie
JenuneauerocBorcTra. KparuaimmenyrnHanoBepXHOCTUMHOTOrpanHuKka. Teopemaditnepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-yronbHass TOUpaMuja, paBHIIbHAs
nyceuéHHasnupaMuipl. CBoiicTBapE0eprOOKOBBIXTIPaHEHIPaBUILHOUITUPAMHUIBIL.

[IpaBunbHBIE  MHOTOIpDaHHMKHW: IIpaBWJbHAs MpuU3Ma M TNPaBWIbHAs  NUPAMHJIA,
NPaBUIIbHAATPEYTOJIbHASTUPAMUIauIpaBUIIbHBINTETPadAp,Ky0.IIpeicTaBneHneonpaBuiIbHBIXMHOTOTPa
HHUKaX:OKTaj3ap, AJOAEKA AP UMKOCAIP.

BrruncnenmnesneMeHTOBMHOTOTpaHHUKOB: pEOpa, Anaronany, yrisl. [Inomais00k0BoOBEpXH
OCTH W  TIOJHOW  TOBEPXHOCTHUIPSMOM  MHpPU3MBI,  IUIOMIAAb  OCHOBAaHWW,TeOpemMa O
60KoBOIIOBEpXHOCTUIIPAMONTTPU3MBL. [ 110111160 0K0BOMITIOBEPX HOCTUUITIOBEPXHOCTUIIPABUILHOUITPA
MH/IBI, TEOPEMAO TUIOMIAINYCEYEHHONTTUPAMHUIBI.

CHUMMETpHUABIPOCTPAHCTBE.



DeMEeHTHICUMMETPUHUITPABIIIBHBIXMHOTOIpaHHUKOB. CHMMETPUSIBIPAaBUILHOMMHOT OTPaHHU
Ke:CUMMeTpHsnapasuiesenuneia, CAMMETPUAIPaBIIIbHBIXITPU3M,CAMMETPUSATIPABUIIbHONTUPAMUIBL.

BekTopbin KOOpAMHATHIBIPOCTPAHCTBE

[lonsiTus: BEKTOp B IMPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOIO BEKTOpa,
BEKTOPBIKOJUIMHEAPHBIE, COHAMPABICHHBIE U TMPOTUBOIIOJIOKHO HAIPABICHHBIEBEKTOPH. PaBeHCTBO
BEKTOPOB.JIEHCTBUSA ¢ BEKTOpaMH: CJIO)KEHHE M BBIYUTAHHWE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB,
YMHOKEHUEBEKTOpa Ha yncio. CBoiicTBacioxeHus BeKTopoB. CBONCTBAa YMHOXKEHHUS BEKTOpa HA YHCIIO.
[TonstTuexommnanapusieBeKTophl. [ I[pu3HakkomiiaHapHocTUTpEXBeKTOpOB. [ [paBriionapaienenumnesaa.
TeopemaopaznoxeHUUBEKTOPAIOTPEMHEKOMILIaHAPHBIMBEKTOpaM. [ IpsiMoyropHasicHCTEMaKOOpINHAT
BripoctpancTse. KoopaunaTeiBekTOpa. CBA3bMEK IYKOOPINHATAMUBEKTOPAUKOOPIMHATAMUTOYEK. Y TOJIM
ex1yBeKTopaMu. CKaJIIpHOETIPOU3BEACHUEBEKTOPOB.

COIEP KAHUEYYEBHOI'OKYPCA«I'EOMETPUSI»11KJTIACCE
Ha6azoBom ypoBHe:

TenaBpaienus

[HunuaapuyeckasnoBepXHOCTb,00pa3yOUUEIINHAPUYECKONTTIOBEPXHOCTH,OChLIMIINHPUYE
ckoil moBepxHocTU. LlmnuHap: ocHOBaHMA W OOKOBas MOBEPXHOCTh, OOpa3yrollas U OCh,IIONIA/lb
OOKOBOITY MOJTHON OBEPXHOCTH.

KonunyeckasnoBepxHOCTh,00pa3y0IINEKOHUYECKONTTOBEPXHOCTH,0CHUBEPITUHAKO HUYECKOUIT

oBepxHocTu.KoHYC:0CHOBaHHENBEPIIHHA,00Pa3yI0IIAIHOCh, IO I500KOBONUIIONHON MTOBEPXHOCTH.
Y ceu€HHBIN KOHYC: 00pa3yrolue 1 BbICOTa, OCHOBaHUS U OOKOBast
noBepxHocTh.Chepantap: 1ieHTp,paanyc, IMaMeTp,IUIOMAABIIOBEPXHOCTH  c(hephl.
B3aunmuoepacnonoxeHuecheprIMmIoCKOCTH, KacaTesIbHAsTUIOCKOCThKChepe, utomaaschepsl. 1300paxe
HUE

TEJIBPALEHUSHAIUIOCKOCTH. Pa3BEpTKAIIMIIMHPanKOHYCa.

KoMOuHanmu Ten BpalleHuss U MHOTOIPAaHHMKOB. MHOrOrpaHHMK, OIMCAaHHBIM OKOJIO
cdepsl,chepa,BIUCaHHAs BMHOTOTPaHHUK,WINTENO BpalieHus. [lonsatneobo0nEme.

OcHoBHBIE ~ cBoiicTBa  00BEMOB  Ten.  Teopema — 0000bEME  IPSIMOYTOJIBHOTO
napaenenunenanciaeacTsus usHe€. O0bEMUMINHIPA, KoHyca. O0BbEMIIapauIuIomaabchepsl.

[TonoGHbIeTenaBIpOCcTpaHcTBE. COOTHOMIEHUAMEXK TYTUIOIIAIMUITIOBEPXHOCTEH,00EMaMUIIO
TOOHBIXTEIL.

CeuenusiuinHapa(napauieaIbHOUNEPIECHAUKYISIPHOOCH ),CEUEHUAKOHyca(IapaljieIbHOEOCH
OBaHMIO UIPOXO/SIeeUepE3BEPIINHY), CEUEHUSIIIApa.

BexTopsinkoopauHaThIBIIpocTpaHcTBeBekTopHaniockocTuuBnpocTpancTse.CioxxeHue u
BBIYMTAHUE BEKTOPOB. YMHOKEHNE BEKTOpA Ha 4ncio. Pa3nojkeHne BEKTopa Mo TPEMHEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno mapamnenenunena. Pemenne 3amay, CBA3aHHBIX C IPUMEHEHUEMIIPABWIACHCTBUM
CBEKTOPAMH.

[IpsamoyronbHast cucreMa KOOpAuHAT B mpocTpaHcTBe. KoopauHatel — BEKTOpa.
[Ipocreiimme3anayn B KOOpAWHATaX. YTOJI MEXAYy BekTopamu. CKalspHOE MPOU3BEICHUE BEKTOPOB.
BrruncnenuneyrinoBMexaynpsiMbIMuuIuiockoctssmu. Koopannarso-
BEKTOPHBIHMETOITPUPEIIEHUUTEOMETPHUUECKUX3a/1a.

Hayruy0JieHHOMypOBHe



TenaspateHus.

[ToHATHS : IUITMHAPUUYECKASTIOBEPXHOCTh, KOHNYECKASIIOBEPXHOCTb,C(hEepUUECKASTIOBEPXHOCTH,00
pasyrolenoBepxHocTel. TenaBpalieHus : LIMHAP,KOHYC, yceU€HHbIMKORYC,cdepa,map. B3aumuoepacn
0JIOKEHUEC(EPhIMIITIOCKOCTH, KacaTebHAsIIIOCKOCTbKCpepe. M300paxkeHne  Ten  BpalleHus — Ha
miockoct. Pa3séprka mununapa u konyca. Cummerpus cepsl Uiapa.

00béM.OcHOBHBIECBOICTBA00OBEMOBTEN. TeopeMao600bEMENPAMOYTOIBHOTOTAPAIIISIICTIATIC A U
cieactBuss  u3  He€. OO0bBEM mpsAIMOM W HAKJIOHHOW  MPHU3MBI, IMJIMHAPA, [HPAMHUAIBI
nkoHyca.O0bEéMILIapanlIapOBOr0 CETMEHTA.

KomOunanmu Ten BpamleHMs W MHOrorpaHHukoB. Ilpu3ma, BhnMcaHHas B LMIIMHID,
onucaHHasgokoso nuiauHapa. Ilepeceuenune cdepsl n mapa c miockocTbro. Kacanue mapa u chepst
10cKocThi0. IIoHATHE MHOTOIpaHHMKA, OTIMCAHHOTO OKOJIO C(epbl, Chephl, BHMCAHHOW B MHOTOTPAHHUK
WIH TEJIOBPAIIECHUS.

[TnomaabnoBepXHOCTULMIMHPA, KOHYCa, [uTomaabchepoineéuactei. [lonodueBnpocrpancTse.
OTtHoweHue 00BEMOB, iomanen MOBEpXHOCTEN OJOOHBIX ¢buryp.
[IpeobOpazoBannenono0ms,roMoTeTHs. Permennes3aqaunamiocKOCTHCHCIIONB30BAHUEMCTEPEOMETPUIECKU
X METOJIOB.

[TocTpoeHne ceueHuil MHOTOIPAaHHUKOB M TE€J BpAIllEHUS: CEUYEHUs IWIMHIpPA (MapajieabHO
UIIEPIEHIUKYJIIPHO OCH), CEYEHHS KOHyca (IapajuleIbHOE OCHOBAaHUIO M IPOXOASILEE Yepes3
BEpIINHY),CEYEHHs 1l1apa, METOAbl IOCTPOCHMSI CEUEHUIH: METOJl CJEI0B, METOJ BHYTPEHHErO
IIPOEKTUPOBAHMSI,METOANIEPEHOCACEKYILIEN TIIOCKOCTH.

BekTopbin KOOpAMHATHIBIIPOCTPAHCTBE.

BexTopriBnpocrpancTse.OnepanunHaaBekTopamu. BekropnoeyMHoxeHnEeBEKTOpPOB.CBOMCTBaBE
KTOpHOroymMHoxeHus.IIpsmoyronpHascucremakoopauHaTeipoctpancTse. KoopannaTsiBekTopa. Pasnox
eHreBekTopanobasucy.KoopimHaTHO-BEKTOPHBIMMETOAIPUPELICHUUT€OMETPHUECKUX3a,1ay.

JIBM>KEHUSBIPOCTPAHCTBE.

IBwxkenuss mnpoctpancTBa. OroOpaxkenus. JIBwkeHuss U paBeHCTBO  ¢uryp.OOmme
CBOWCTBaIBHKEHUN. BUabLABIKEHUI : TapasuIenbHbIMIIEpEHOC, IEHTPAIbHAsCUMMETPH S, 3ePKAIbHASICUM
MeTpUsL,TI0BOpOTBOKpYyTTIpsiMoil. [IpeoOpazoBanusnogodus. [ Ipsmasucdepadiinepa.



TEMATUYECKOEIUIAHMPOBAHMEYUYEBHOI'OKYPCA10

KJIACC

Bba3zoBbliiypoBeHb(684acoB)

YraybaennbliitypoBenb(1024acoB)

HasBanuepasznena(temsl)
Kypca,(KOJIMYECTBOYACOB)

OCHOBHOCCOI[Cp}KaHI/Ie

Hazsanuepasnena(Temsr)
Kypca,(KOJIMYeCTBOYACOB)

OCHOBHOCCO,HCP)K&HI/IC

Beenenue B
crepeomeTputo(10y)

(OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKA,IPSIMast, INIOCKOCTh,TpoCcTpancTBO.IIpa
BUJIaN300pa)KEHUS HA PUCYHKAX:
N300paKEHHUSIIIOCKOCTEH, TapalJIeIbHBIXTIPS
MBIX(OTPE3KOB),CePEIUHBI OTPE3Ka.
[lonsTHA: MEePECEKAOIINECS
[UIOCKOCTH, lIepeceKarolecs npsaMas u
MIOCKOCTh.3HAKOMCTBOCMHOT OT PAHHHUK

amH,

N300paXKeHre MHOTOIPaHHUKOB Ha
pPHCYHKaX,Ha MPOEKIIMOHHBIX YEPTEKaX.
HauansHbIeCBEICHUAOKYOCUTTHPAMUJIE, IXPa3
BEPTKUKUMO1e1U. CedeHns: MHOTOTPAaHHUKOB.
[TorATHE00aKCMOMATHYECKOMITOCTPOSHHHC
TEPEOMETPUU: AKCUOMBI CTEPEOMETPUHN
MCJICACTBUAN3 HUX

Beenenue
BCTEpEOMETpUIO(244)

OcHoéHble npocmpaHcmeeH ble
@uzypei.IlonsaTusa cTepeoMeTpun: TOUKa,
psIMast,INIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBICTIPAaBUIIA U300paKEHUS HA
PUCYHKEIIJIOCKOCTH, IapaJlIEIbHBIXIIPAM
bIX(OTPE3KOB),CEPEIUHBI OTPE3KA.
[lonsTus: IIEPECEKAIOINECS
IUIOCKOCTH,IIEpECEKAONIecs IpsAMas U
IJIOCKOCTB;II0JYITPOCTPAHCTBO.
MHOrorpaHHUKH,
N300paKeHUETTPOCTEHITMXITPOCTPAHCTBE
HHBIX (QUTYp,HECYIIECTBYIOIUXO00BEKTOB

AKCHOMBI CTEPEOMETPUH U
MIEPBBICCIICICTBUSU3 HUX.
Cnocobvi3a0aHuANPAMbIXUNIOCKOCMEUBND
ocmpancmee.

Obo3HayeHuss npamvix u

niockocmetl. Ceuenusi. M3obpasicenue
ceueHuunupamuosl, Kyoa u npuzmul,
Komopbvlenpoxooamuepezuxpéopa.zoopa
DrCenuenepecedeHusnoNyYeHHbIXHIOCKOCT
eu.
PackpawusanuenocmpoenHbixceueHup
azuvimu yeemamu. Memoo ciedog
ONIANOCMPOEHUSL CeYeHUIL.
CeoticmeanepeceyueHutnpaMbIXuniocKko
cmetl.
ITocmpoenueceyenutisnupamuoe,Kyoenomp
EéM MOUKam Ha péopax.
Co30anuesbinOCHbIX Yepmedicell U 3anuch




uacoenocmpoerusl.




\Ilosmopenue nnanumempuu. Teopema
onponopyuonanvHvixompeskax.llooooue
mpey2onvHuxos. TeopemaMenenas.
Pacuémol 6 ceuenusx Ha
BLIHOCHBIXUEPMENCAX.
HcmopusapazeumusniaHumempuuuc
mepeomempuu.

[IpsSIMBICUTITIOCKOCTH
BIIPOCTPAHCTBE.
[TapamienbHOCTBIIPSAMBIX
NIJIOCKOCTEH

(124)

B3auMHOEpacon0KeHUEPSIMbIXB
[IPOCTPAHCTBE:NIEPECEKAOIIUECS,
[1apaJUIeIbHBIEUCKPELIMBAIOLINECATIPSMBIE.
[TapajIenbHOCTBIIPAMBIX UIINIOCKOCTEMB
[IPOCTPAHCTBE: N1apaAJIICIIbHBIETIPSIMBIEB
[IPOCTPAHCTBE;1apAIIEIIBHOCTETPEXTIPSIMBIX;
[1apaJUIEIbHOCTD NPSMOMUIIIIOCKOCTH.

Y TIIBICCOHAIPABIEHHBIMUCTOPOHAMMU; YT OJI
MEKIYTIPSIMBIMA BIPOCTPAHCTBE.
[Tapa1eIbHOCTBIITIOCKOCTEM!:
[apajuIeIbHbBIETUIOCKOCTH;CBOMCTBA
[apajuieapHbIXILUIocKocTen. I Ipocrenimue
[IPOCTPAHCTBEHHBIEPUTYPHIHATIIOCKOCTH
TeTpa’ap,Ky0,apauieaenunea;10CTPOCHUE
CeueHUM

B3anmHOepacIonoxeHue
IPSIMBIXBIPOCTPAaHCTBE(64)

B3anMHOEpacnonoXeHUEePsIMbIXB
npocTpancTBe. CKpeluBaroIuecs
npsivble. ] [pu3HaKuCKpemyBarOmMuXCs
[PSIMBIX.

[ TapasienpHBIEIPSAMBIEBIIPOCTPAHCTBE.
TeopemaocyniecTBOBaHUUH
€IMHCTBEHHOCTUIIPSMOMIIApAIIIIEIbHON
TaHHOMUIIPSAMOM, TPOX O IALIEHUEPEITOUKY
[MPOCTPaHCTBANHEEKAIEHHATAHHON
npsiMoit.JIemMmaornepeceyeHuu
[TapaJUICIbHBIXIIPSAMBIXIUIOCKOCTBIO.
[TapajutenpHOCTBTPEXNIPAMBIX. Teopemao
TpEXTAPAIIIETBHBIXIIPSIMBIX.
TeopeMaoCKpemMBaAIOIIUX CATIPSIMBIX.

[ lapannenvrnoenpoexmuposanue.
OcHosHbleceolicmeanapaineibHo2o
npoexmupoearus. I300pasicenuepasmvix
GueypenapannenbHoUnpoeKyuu.
[[enmpanvraanpoexyusi.
'YroJyiccoHanpaBIeHHBIMUCTOPOHAMM.
YT0I MEXAYITPAMBIMU.
3aoauunaookazamenvcmeou
uccreooeanue, CesA3aHHbleC
PACNONIOHCEHUEMNPAMBIXE
npocmpancmee.

[TapannenbHOCTH
MPSAMBIX
WUIUIOCKOCTEN
BIIPOCTPAHCTBE

[loHsTHS: TapATITIETLHOCTD MPSIMO
UIIJIOCKOCTH BIPOCTPAHCTBE.
[ [pr3HaknapamieIbHOCTUITPSMOM

UIUI0CKOCTH .CBOMCTBANApAIIIIETLHOCTH




(84)

[IPSMONUIIIIOCKOCTH.

[ 'eomempuyeckue 3a0a4u Ha 8bIYUCTEHUE
UOOKA3amenbCmeo, CeA3aAHHbIe
CRapanieibHOCmMbI0 NPSAMbIX U
N10CKOCMEUBNPOCmpancmee.
\[locmpoenueceuenus,npoxooaujecouepe3oa
HHYIO NPAMYIO HA Yepmedice
unapanienvbHo2o Opy2otl NPAMOoll.
Pacuémommnowenuii. [lapannenvras
npoexyus, npuMeHeHue
ONIANOCMPOEHUACeUeHUIKYOauna
pannenenuneoa.

Ceoticmea napannenenuneoa u
npusmol.llapannenvruvle niockocmu.

[l IpusnaxkunapannenrbHoCmuo8yxniocKoc
meti.

Teopema o napannervnocmu
1eOUHCMBEHHOCIMUNIIOCKOCIU, UNPOXO0O0SLY
ell uepe3 MoyKy, HeNpUHAOIeHCAUL)TO
OaHHOU NIOCKOCMU UCTIe0CMBUSL U3 HEE.
CeolicmeanapannenbHulx NI0CKOCMel.
ONApanIebHOCMUNPAMbIXnEPeCeUeHUINPU
nepeceueHuu08yXnapaiieibHolx
niockocmet mpemoeti, 00
OmMpe3KaxnapaninenbHblx NPSAMbIX,
3AKTIOUEHHBIXMENCOYNAPATLLEIbHBLMUNILO
CKOCMAMU; OnepeceyeHUUnpsIMouc 08yms
napannenrbHuLMUNIOCKOCMAMU

[lepnieH IUKYISIpPHOCTHIIPS
MBIXUIUTOCKOCTEH(121)

[IepnieH IUKYISIPHOCTBIIPSMON
WIIJIOCKOCTH : IEPIEHANKYJIIPHBIETIPSIMBIEBIIP
OCTPAHCTBE, IIPSIMBIE IIapAJIJICIIbHBIC
UIIEPIICHIUKYJIAP HbIE K IUIOCKOCTH,
[TPU3HAKIIEPIIEHIUKYJIIPHOCTH MIPSIMON U
[JIOCKOCTH,TEOpEMA O MPAMOM

[IEPIIECH UK YIISIPHOUIIIIOCKOCTH

[leprieH IUKYIApUHAKIOHHBIC: PACCTOSTHUEOT

[lepnieH TUKYISIpHOCTHIT
PAMBIX M TUNIOCKOCTEN
BIIPOCTPAHCTBE

(264)

\[losmopenue:meopemallughacopananiocko
cmu,
MpU2OHOMEMPUANPAMOY20IbHOCOMPEY20lb
HUKA.

Ceoticmea kyba u
npAMOY20IbHOZONApaLLeenunedd.
Buiyucnenue 01uHOmpe3ko8 6 Kybe u
npAMOY20IbHOMNApaiiesenuneoe.

[leprieHAMKYISTPHOCTHIPSIMONHU




TOYKH OO0 IJIOCKOCTH, PACCTOSAHUC OT
pr[MOﬁI[OHJ'IOCKOCTH.

r10ckocT. I IpusHak
[EePIEeHIUKYIIPHOCTU MPSIMON
UIIT0CKOCTH. TeopeMaocyiecTBOBAaHUMNE
TMHCTBEHHOCTH MPSMOIi,
[IPOXOIAIICHYEPE3TOUKYIPOCTPAHCTBAN
[EePIEeHIUKYIAPHON K
rockocTu.lInockocru n
[ePIECHIUKYISIPHbIE

MMITPSIMasiBMHOTOT PaHHUKAX.
[lepnienuKkynsip u

HaksioHHas. [locTpoeHue neprneHuKysipa
13 TOYKH HAMPSMYIO.

Teopema o mpéx
nepneHouKyIapax(npamaauoobpam

Has).

Yeon meancoy
ckpewusarowumucanpamvimu. Ilouck
nepneHOUK)IAPHLIXAPAMBIX C NOMOUBIO
nepneHouKyIApHvixniockocmeiOpmozo
HalbHOE

npoexmupoganue. Ilocmpoenue
CceueHUuliKyoa,  npusmvl,  NPAGUILHOLL
nupamuowvl
CHOMOWbIOOPMOSOHATLHOUNDOEKYUU.
Cummempusi 8
NpOCMpPaHCmMeeomHOCUMENbHO
niockocmu. I[lnockocmucummempuii 6
IMHO202PDAHHUKAX.

[ IpusnaknepneHOUKyIsApHOCMUNPAMOUU
niockocmukakcieocmeuecummempuu. 11
PABUTLHBLIEMHO202PAHHUKU

\Pacuém paccmosinuii om moyku
oonnockocmu. Cnocooul
onycmumvnepneHOUKYIApvlL. CumMmen
pusi,cosue

mouxu no napannenvrou npamou. Cosue
noHenapanienrbHou nPSMON,




u3MeHeHuepaccm0;1HuiZ

Y TIIbI MEXKAY TPSIMBIMU
UILJIOCKOCTSIMU

(1049)

Y TIBIBIIPOCTPAHCTBE: yTOIAMEK YT PSIMOUHILIO
CKOCTBIO; IBYTPaHHBIN yroi,
ITMHEMHBINYTOJIIBYTPAHHOT OYTJIA.

[leprieHANKYASAPHOCTHILIOCKOCTEN : IIPU3HAK

Yrein pacctossaus (164)

[loBTOpEHHE: yrOIMEXK Ty IPSIMBIMUHAT
JTOCKOCTH, TPUTOHOMETPUS
BIIPOU3BOJIbHOMTPEYTOJIbHUKE, TeopeMa
KOCHHYCOB.




[1EPIEHIUKYJIIPHOCTUIBYXIIJIOCKOCTEH.
TeopeMaoTpéX nepneHuKyispax

[ToBTOpEHME: yTOIMEKTYCKPEITUBAIOIIN
MUCS] IPSIMBIMU BIIPOCTPAHCTBE.
["eoMeTpUYeCKUEe METOABIBEIYUCIICHIS
yria MeXIy MpsIMbIMU

BMHOTOTpPaHHUKAX.

JIByrpanHb1iiyro1. CBOMCTBOJIMHEHHBIXY
[JIOBABYTPAHHOIOYTJIA.
[leprieHTUKyISIpHBIE

10cKoCTH. CBOMCTBaB3auMHOTICPIICH M
KyJspHbIXITockocTei. [ puznak
MEPIICHIUKYIIIPHOCTH
[JIOCKOCTEM;TeopemMa o mpsiMoi
[IEPECEUCHMS IBYXIUIOCKOCTEN
MEPIEeHIUKYISAPHBIX TPETHEHIIIOCKOCTH.

[l IpsimoyzonbHblll napaiienenuneo,

KV0, u3MepeHus, ceoLcmea
NpPAMOY20/1bHO20NApaiesienuneod.
Teopema o0 OuazoHanunpsamMoy201bHO20
napasnnenenuneoa
ucnedcmaueusneé.Cmepeomempuyeckueun
pUKIaoHble 3a0a4u, CéA3aHHble
COB3AUMHBIM PACNONONCEHUEM NPAMBIX
UNTOCKOCTU.

\[losmopenue: ckpewusaioujuecs

npsamvle, napaiienvhbie NI0CKOCMU 8
cmanoapmuvixmHocoepannuxax. Ilapa
napannenrbHuIXnI0CKOCMEUHACKPewusaouy
UXCANPAMBIX, DACCNOSHUE MENCOY
CKPeU8aroUUMUCANDAMBIMUBNPOCTNBIXCU
Myayusix.

OnyckanuenepnenouKyisapos, 8bl4UcieHuep
AcCmoAHULL OM MOYKU 00

MOYKU, NPAMOU, NIOCKOCMU.
BuiuucnrenuepaccmosiHutimesxircoy
CKpewu8arouuUMUCs NPAMbIMU C
HOMOUBLIONEPNEHOUKYIAPHOUNTIOCKOCU.
Tpéxeparnnuliiy2on, HepageHCcmaeadisim




péxepanHbvixy2n08.




Teopema IMugpacopa, meopemoi
KOCUHYCOBUCUHY COBONIAMPEXSPAHHO20
yena.
Dnemenmulchepuyeckoticeomempuu.2
eode3uieckueuHuY Ha3emne

Muororpanauku(104)

[ToHsITHEMHOTOTpaHHUKA,0CHOBHBIEAJIEMEHTHIM
HOIOTPaHHUKA, BBITYKJIBIE U
HEBBIITYKJIbIEMHOTOTPAaHHUKU ; pa3BEPTKAMHOTOT
paHHUKA.

[Ipu3ma: n-yronbHast Ipu3Ma; rpaHu
MOCHOBAaHUS MPU3MBI; IIPSAMas U
HaKJIOHHASTIPU3MbI, OOKOBas U MOJTHAS
[MOBEPXHOCTHIIPU3MBI.

[lapannenenunen,
[PSAMOYTOJIbHBIMIApAJIICIICTIUIIE]] U €r0
ceoricrBa. llupamuaa:n-
YroJIbHasMUpaMuaa,'pPaHUMOCHOBAHHE
MUpaMHJIbl; OOKOBas U

[MOJTHAATIOBEPXHOCTh TUPAMU/IBI;

[paBUIbHAs NYCEUYEHHASATIUPAMUIA.
DneMeHThITpU3MbIunupamMu bl [ [paBuIbHBIEM
HOIOTPAHHUKMU: TIOHATHE
[MPaBUJIbHOIOMHOTOTPaHHUKA; TPAaBUIIbHAS
[pr3Ma UIPABUIIbHAS TUPAMULIA;
[paBUIbHAATPEYTrOJIbHAS MIUPAMUIA U
MpaBWIbHBINTETpadAp; KyO. [Ipencrasnenue o
[MPaBUILHBIXMHOTOTPAHHUKAX: OKTAXIP,
TOAEKASIP UUKOCAMP.

CummeTpHs B IPOCTPAHCTBE:
CUMMETPUSOTHOCUTEIIBHO TOYKH, IIPSIMOI,
[JIOCKOCTH.DJIEMEHThl CAMMETPUH B
nupamuaax,napajuiesenuneaax,
MPaBUJILHBIXMHOTOTPAHHHUKAX.

BrrunciaeHne 3I€eMEHTOB
MHOTOTPaHHUKOB: pEOpa, TnaroHaIIN, yTIIbI.

[ 1101112150 0KOBOHTIOBEPXHOCTUUITOTHOMIT

OBEPXHOCTHU MPSIMOMN MPU3MBI,

MuororpanHuKu(74)

Cucremaru3zanus 3HaHUN: MHOTOrpaHHUKH
ero aeMeHTsl. [lupamuna. Bugsimupamun.
[IpaBunbHas nupamuaa. [Ipuzma.llpsmasu
HAKJIOHHASATPU3MBI.

[IpaBunbpHas npusma.

[ IpssMoiinapajuienenunes, npsmoyr
OJIbHBIIITapaienenumnesn,Kyo.

Buvinykivle MHO202paHHUKU.
TeopemaDliinepa. Ilpasunvrvle u
noYNPAaUIbHbIEMHO202PAHHUKU




[J1011aIbOCHOBAHMI, TeOpeMa
000KOBOMITOBEPXHOCTUIIPSIMOUIIPU3MBI.




[1nouianp 60KOBOI IOBEPXHOCTH
WITOBEPXHOCTUIIPABUIIBHONINPAMU/IbL, TEOpEMA
OILJIOIIATMOOKOBOHIIOBEPXHOCTH YCEUEHHOM
[T PAMH/TBI
O0béMbIMHOTOTPaHHUKOB ([ IoHATHE0000BEME. OOBEMITUPAMHUTEI,
(89) [TPU3MBI
BekTopsl [ lonsamuesekmopananiocKkOCmuuenp
BripocTpancTee(134) ocmpancmee.
Cymma u pasnocmos 86eKmopoa,
npasuionapaiieenuneoaq,yMHONCeHUe8eK
MOpPAHAUYUCTIO, PA3T0JACEHUE 8EKIMOPA NO
Oa3uCympéx 6eKmopos, He 1eAcaujux 6
oonotinrockocmu. Ckansipnoe
npouszeeodeHue, BblUUCIeHUe V2lia MeXHCOY
BEKMOpAMU BNPOCMPAHCMEe.
[ Ipocmetiwuezadaiuceekmopamu
JIBuoxenusi(54) V{suoicenust
npocmparncmea. Omoodopaxcenus.
V]euoicenust u pasencmeogpueyp. Obwue
ceoticmea 08udcenuti. Buoviosuorcenuii:
napanienbHulil NepeHoc, YeHMpaibHas
cummempus,
3ePKANbHAACUMMEMPUS, HOBOPOMBOKPY2NPS]
Mou.
[ Ipeobpazosanusnodobus.lIpsamasuc
depadiinepa.
[ 'eomempuyeckue 3a0aqu Ha
NpUMEHEHUEOBUNCEHSL
[loBTOpEeHME: CEUECHMUH, [locTpoeHue ceyeHui B
[PACCTOSTHUSIAYTITBI MHOTOTpaHHHKE. BRIUnciIeHne pacCTOsHHMIA:
(8u) MEX1Y IBYMSATOUYKAMH, OT TOUKH JI0
[PSIMOM, OT TOYKH JOTIJIOCKOCTH; MEXTY
CKPELIMBAIOIIUMHCATIPSIMBIMH.
BoruncieHneyriioB: Mex a1y CKpeIBatOIIMMHUCS
[1PSIMBIMH,MEX Ty TTPSIMOHUIUIOCKOCTBIO,IBYTpa
HHBIX YIJIOB,yTJIOB
MEXTYTIIOCKOCTSMU




I[TOYPOYHOE ITNTAHMPOBAHUE KYPCA TEOMETPUA

10 KJIACC
BbasoBblitypoBeHb(684acoB) YrayoaenubliiypoBenb(1024acoB)
KonunyectBouacos Temaypoka Temay Komunuects | [lomamnee
poka HacoB aJlaHue
Tema:Beeoenueecmepeomempuio(10u/15u324u)
1nenens
2 OCHOBHBIE TIOHSITHS CTEPEOMETPUH: TOUKA, I1.1-3
MpsiMast,INTIOCKOCTh,ITpocTpancTBo. I IpaBunanzobdpaxe Nel,2.4,11
HUSHApUCYHKAX :M300pakeHUAIIIIOCKOCTEH, Tapalieb
HBIX
MPSIMBIX(OTPE3KOB),CePEIUHBIOTPE3KA.
[ loemopenue NAAGHUMEmpPUU. Teopema 1 3ananue B
ONPONOPYUOHATILHBIX TeTpaju
ompe3sKax.
Ilooobue
mpeyzonvruxos. TeopemaMenenas.
2Hemens
2 [loHATHS: IEpECEKAIOIINECATIOCKOCTH, I1.2-
MePECEKAIIMNECATIPAMASTUIIIOCKOCTD. Nel10,12,13,15
[ losmopenue nIaHUMEempUU. Teopema 1 3ananue B
ONPONOPYUOHATILHBIX TeTpaan
ompe3sKax.
Ilooobue
mpeyzonvruxos. TeopemaMenenas.
3uenens
2 3HAKOMCTBO C MHOT'OI'PaHHUKAMH, I1.25
N300paKCHIEMHOT OTPaHHUKOBHAPHUCYHKAX,HATIPO No218,221,234
EKLIMOHHBIX
JepTexKax.
OcnosHblenpocmpancmeennvlehueypoi 1 I1.1-3
U cmopuspazsumusnianumempuuucmepeomem Nel,2,4,11
uu.
4uenens
2 HauanbHblecBeIeHUSIOKYOenTupaMuie, ux I1.28 -29
pa3zBépTkurMOoaenu. Ce4eHUSIMHOT O PaHHUKOB. ,Ne240,242
,243




Mnozoepannuxu, uzobpadicenue I1.25-26
NPOCMEUMUXnpOCmMpancm
BEHHDIX Queyp,
Hecyuwecmeayiouux
00beKmos.
Suenens
[ToHsTHE 00 AaKCHOMATHYECKOM I1.2,3
[IOCTPOECHUNUCTEPEOMETPUN:AKCHOMBICTEPEOMETPUUHI Ne2,7,8,10
CJIEJICTBUS
W3HUX
Cnocobvl  3a0aHus  NpAMbIX U I1.1-3 Ne7-11
niockocmel
snpocmpancmae. Obo3nauenus
NPAMbBIX u
niockocmeil.
Tema:lIpamvieunnockocmusnpocmpancmee.llapannensnocmonpamvixunaockocmeit(12u/14q)
+YBeeoenueecmepeomempuio(4u)
6Henesns
B3anMHOE pacnosioKeHUe NPsSIMbIX B 11.4,7
[IPOCTPAHCTBE: IEPECEKAIOLINECS, [TapaIEIbHBICUCKPE Ne34,37,43
[I1BAIOIIHECS
psIMBIE.
[ lapannenvroenpoexmuposanue. OCHO8HbIECBOT VY4aeOHUuK
cmeanapanienbHo2onpoeKkmuposanus. 306pasic cTp.169-174
eHUEPAZHBIXUSYPENAPATNeNTbHOUNDOEKYUU.
[ [enmpanvraanpoexyus.
Tuenens
[Tapa/uieIbHOCTD IPAMBIX U IIJIOCKOCTEMN I1.4-6,

BIIPOCTPAHCTBE: MapaJIeIbHbIE TPSMBIE
BIIPOCTPAHCTBE;1APAIIIENbHOCTTPEXIPSMBIX;
[apaJuIeIbHOCTD MPSIMOWHIIIIOCKOCTH.

Nel6,21,26,30

CeoticmeanepeceueHutnpamMblXuniocKocmeti

I1.2,6
Nel2-14

Suenens




[TapanienbHOCTh MPSIMBIX U MNIOCKOCTEH I1.4-6 Ne22-25
BIIPOCTPAHCTBE: [apaJlJIeJIbHbIE NIPSMBbIE
BIIPOCTPAHCTBE;IAPAIIEIbHOCTTPEXIPSIMBIX;
MapauIeIbHOCTD MPSIMOUUIIIIOCKOCTH.
CeoticmeanepeceueHUtnpaMbIXuni0CKOCmell. I1.2,6
3ajauu B
TeTpaju
9Heness
'Y TIIbICCOHAITPABICHHBIMUCTOPOHAMU; YTOJIMEXK LY I1.9,N044,46
MPSIMBIMUBIIPOCTPAHCTBE.
Ceuenusn. Hzobpadicenue ceuenuti nupamuobwl, [1.14,27
Kyba Ne71,73,76
UNpuUMbl, KOMOPblenpoxoosmuepe3uxpéopa. zo
bpadiceHue nepeceyerus
NONYYEeHHbIX
niockocmetil. Packpawusanue nocmpoenHwvlx
CceyeHUIPa3HLIMUYBEMAMU.
10Henens
[TapaIeIbHOCTBIIIIOCKOCTEN : TapAIIIIEIbHBIE I1.10-11 Ne49-
MJI0CKOCTH;;CBOMCTBAIIapaIEIbHBIXTNIOCKOCTEN 52
Ceuenus. Hzobpadscenue ceueHuul nupamuovl, I1.14,27
Kyoa Ne73,80,
UNpU3MbL, KOMOpblenpoxoosmuepesuxpeéopa. 3o
bpasiceHue nepeceyeHus
NONYYEeHHBIXNIAOCKOCMELL.
\PackpawusanuenocmpoeHnnvixceueHutl
A3HLIMUYBEMAMU.
11Henensn
[IpocTeiimuenpocTpaHCTBEeHHbIE(UTYpbIHA I1.12-13
MIOCKOCTH: TETPadAP,Ky0,mapauienenune ;i Ne66,68,74,79
OCTPOCHUECECUEHHI
Ceuenus. Hzobpadicenue ceuenuil nupamuobl, 11.14,27
Kyoa Ne83,107
UNpU3Mbl, KOMOpblenpoxoosmuepe3uxpéopa.zo
bpadiceHue nepeceyeHus
NONYYEeHHbIX
niockocmei. Packpawusanue nocmpoenHwvlx




ceuenuﬁpm%muueemazwu.

Tema:Ilepnenouxkynapnocmonpamvixuniockocmeii(124/18uuz26u)

12nenens

[leprieH MKy pHOCTBIIPAMOUHUILIOCKOCTH:
[EPIIEHIUKYJIIPHBICIIPSIMBIEBIIPOCTPAHCTBE, IPSIMbIETIA
[paJuIeIIbHBICUIIEPIIEH JUKYJISIPHBICKIUIOCKOCTH

I1.15-16
Nel16,119,126,

[ losmopenue:meopemal lughazopananiockocmu, 3ajauu B
MpUOHOMEMPUANDAMOY20JIbHO20MPEY 20IbHUKA TeTpau
13uenens
[lepneH MKy pHOCTBIPAMONUIIIIOCKOCTH: I1.15-16

MEPIEHIUKYJISIPHBIETPSIMBIEBIIPOCTPAHCTBE, IPSIMBIEIIA
paJuIeIbHBICUNIEPIICH IUKYIIIPHBICKIIIIOCKOCTH

Nel24,130,131

Csoticmsakybaunpsamoy20ibHO2onapaienenun
eoa.
BolyucieHueonunompe3Ko86Ky0eunpsmoy2oibH
omnapainnenenuneoe.

I1.13,24
Nel187-189

14uenens

HpI/I3HaKHepHCH,Z[I/IKy.H$IpHOCTHHpHMOﬁHHHOCKOCTH,
TCOpCMaOHpHMOﬁHCpHCHI{HKyJ’IHpHOﬁHJ’IOCKOCTI/I

I1.17 Ne133-135

Teopema o mpéx nepneHOUKyIAPaAx
(npamas u
obpamuas).

I1.20 Ne151,152

|Yzofmemcdycxpeu;ueaiou;wuuc;mpﬂ.szmu.

15uenens
[ Ipu3HaKIIEpIIEH IUKYIISIPHOCTUIIPSMONUIITIOCKOCTH, I1.17-18
TEOPEMAOIIPSMONIIEPIIEH UK YIISIPHONUIIIIOCKOCTH Nel20,137,
,127
[louck nepneHOUKyIApHLIX NPAMbBIX C 3anuce B
NOMOUWbIONEPNEHOUKYIAPHBIX TeTpagu

naockocmetu Opmo2oHanvHoe
npoexmuposarue.

16Henens




[leprnieHAMKYIAPUHAKIOHHBIE: PACCTOSHUEOTTOUKHU
TOTUIOCKOCTH,PACCTOSTHUEOTIIPSMON IOTUIOCKOCTH

I119,138-140

I TocmpoenueceyeHUlikyoa, npUu3Mul, nPAGUTbHOU

I1.14 3agauu B

NUPamudbiCHOMOUbIOOPMOSOHANTLHOUNDOEKYUU TeTpaau
17unenens
[leprieH MKy pPUHAKIOHHBIE: pPACCTOSTHUEOTTOUKH I1.19
TTOTIJIOCKOCTH,PAaCCTOSHUEOTIPAMONIOIIIIOCKOCTH Nel42,146,147
Cummempusi 6  npocmpancmee [1.49-52
OMHOCUMENbHONTIOCKOCTMIU. Ne478,485
IInockocmu cummempuii
8
IMHO202PAHHUKAX.
Tema: Yenvimeorrcoynpamvimu uniockocmamu(104/15qu3zl6u)
18Henensn
YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IMPAMOMN I121
UIIJIOCKOCTBIO; IBYTPAHHBIN YT OJ1,JINHEUHBIN YT OJ1 Nel50,156
IBYTPaHHOTOYTJIa.
[ Ipsimoy2onvHbItinapaniienenuned, Kyo, usmepenu I1.24
1, Nel192,193
CBOUICMBANPAMOY20/IbHO20NAPALIIeNIenUneod.
19Henens
YTI61 B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM I1.21-22

UIIJIOCKOCTBIO; IBYTPAHHBIN YT OJ1, IAHEUHBIN YT OJ1
JIBYT'PaHHOI'OYTJIA.

Nel48,155,166

[EPIECHANKYISIPHOCTUABYXIIIIOCKOCTEH.

Teopema 0 ouazonau I1.24
NPAMOY20/IbHO20Napaiiesienuneo Nel195,196
au ciedcmeueusneé.
20Henens
[lepneHIUKYISIPHOCTHIIOCKOCTEH: PU3HAK 11.22,23

Nel173,181,189




\[losmopenue: CKpewusarowuecs 11.7,10,11,19
npsmble, napaiieilbHblenioc] Nel51,155
KocmuecmanoapmHuvixmHoz2oepanHukax.llapana
panienbHbIXnI0CKOCMEUHA — CKPewusarouuxcs
NpAMBLX, paccmosiHue
IMedHcOyCKpeuusaroUMUCANPAMBIMUBNPOCTNBIX
cumyayusix.
21Henenas
TeopeMaoTpEXnepreH IuKyspax 1120
Nel56,163,
190
Onyckanue nepneHOUKyIapos, I1.19
BbIYUCTICHUEPACCIMOAHULL  OM Nol143,157
MoyKu 00 MOuKuU;
NpAMOU;
niockocmu.
22nenens
TeopeMaoTpEXnepeH IUKYIsIpax 1120
Nel64,171,179
\Bviuucnenue paccmosHu I1.19
MeAHCOY CKPeuUuBaouuMy| 3amnmuch B
CANPAMBIMUCNOMOUSLIONEPNEHOUKYIAPHOUNTIOCK TCTpagnu
ocmu.
Tpéxepannvii  yeon, HepaseHcmeéa 0/
mpéxepannbixyenos
Tema:Mnozozpannuku(10u/6u)+Beedenues cmepeomempuro(5u)
23Henens
[loHATHE MHOTOTpaHHUKA, OCHOBHBIE [125-27
DJIEMEHTBIMHOTOIPaHHHUKA, BBITYKIIBIE U Ne229,232
HEBBITYKJIBIEMHOTOT PAHHUKH;; Pa3BEPTKAMHOTOTPAaHHU 231
ka.lIpn3ma:n-
YT OJIbHASANIPU3MA;TPAaHUUOCHOBAHUATIPU3MBI;
npsiMasi U HaKJIOHHAsI PU3MbI; OOKOBasi U
MOJIHASITOBEPXHOCTHIIPU3MBI.
Ceuenus. M306pasicenueceuenuinupamuowl,Kyoda, I1.14
u Ne103,87

1pU3MBL KOMOPLIENPOX00simyepe3uxpéopa




24Henens
[Tapannenenunen, npsaMoyroyibHbIAIapauIeIeIuIeIue 128,29
ro cpocrBa. [Iupamua: nyronpHasnupamMuia,rpaHu u Ne240,243,
OCHOBaHHUE MUPAMHUIbL;, OOKOBas U 246
MOJIHASITOBEPXHOCThIIUPAMUIbI;IPABUIIbHASI
yceu€HHas
nUpaMua.
| |CeodcmeanepecequuﬁnpﬂMblxunﬂocxocmeﬁ. |
25Henens

DJIEMEHTBI IPU3MbI U TUPAMHU/IBI. 1127-30
[[paBHIIBHBIEMHOTOIPAHHUKU: [TOHATHE Ne250,252,249
MPaBUJILHOTOMHOTOTPAHHUKA; IPAaBUJIbHAS IPU3Ma U 259
MpaBUJIbHAAIIUPAMU/IA; TTPABUIIbHAS TPEYTOJIbHAS
MUpaMu/ia UIIPaBUIBHBINA TETpadaAp; KyO.
[IpencrasieHue
ONPABUIIBHBIXMHOTOTPAHHUKAX : OKTA3P,10ACKAdAPU
MKOCa’Ip.

[lapa napannienbHulx njaockocmeu 3anuce B

HACKPeuwusaruuxcanpsamoix, TeTpaaun
paccmosiHue medHcoy
CKPeWUBAIOUWUMUCANDAMBIMUBNPOCTNBIXCUMYAY
usIx
26Heaens

CuMMeTpHs B IPOCTPAHCTBE: \Boinyxkaviemuozoepannuku. Teopemadunepa.llpa I131-33
CHUMMETPHUSOTHOCUTEIIBHO TOYKH, IIPSIMOM, IIFIOCKOCTH.  [BUTbHbLEUNONYNPABUIbHbIEMHO202paHHuKuU.lloc No279,279,282
DJIEMEHTHICUMMETPHUH B TTHPaAMUIAX, mpoenueceueHutinupamuoe,Kyoenompemmourda
napajieraenuneaax, npaBUuibHbIX MHOTOTPAaHHUKAX. mnapéopax. Co30anuesbiHoCHbIXUepmedicel
Brruucnenue U3ANUCLULA08NOCMPOEHUS
371eMEHTOBMHOTOTPaHHUKOB: pEOPa, TMarOHaJIU, YTJIbL.

Teopemallugazopa, meopemblKoCUHYCOBUCUHYC 3anuch B

08 TeTpaau

Onsmpéxspanno2oyaaa.

27Henens




2 [Tnomaas 6OKOBOM MOBEPXHOCTH U 2 I1.27
[MOJTHOMIIOBEPXHOCTH MPSAMOU IMPU3MBI, TJIOILA/Ib No225,226
OCHOBaHUM, TeopemMa
0 OOKOBOI MTOBEPXHOCTH MPSIMOU TIPU3MBI.

[11011121600K0BOMITOBEPXHOCTUUIIOBEPXHOCTUIIPABI
JIbHOU
MU PAMH/TBI, TEOPEMAOTLIONMIATO0KOBONIIOBEPXHOCTHYC
e4EHHONTUPAMU/TBI
Onemenmvicghepuueckoticeomempuu.:2eooezuiec 1 3anuck
Kue BTETPaIN
iuHuuHa3emne
Tema:00vémvimnozozpannukos(6u)+y Bexmopwvienpocmpancmee(9uu3zl4u)
28ueness
2 [TorsTHE0000BEME. OOBEMIHPAMUTBL, TPHU3MBI [lonamue  eekmopa  HA  NJIOCKOCMU 2 I1.63-65,69
u 8 Ne649,658,659
npocmpancmee.
Cymma u  pasHocmv  8eKMOpOS, 1 3amanue B
npasuio TeTpaau
|napafz/zefzenune0a, VMHONCEHUEBEKMOPAHAYUUCILO |
29uenens
2 [TorsTie0600bEMe. OOBEMITUPAMUIBI, IPU3MBI Ymnooicenue eexmopa na  uucno, 2 [1.63-65,69
PA3N0ACEHUEBEKMOPANnoba3ucym Ne651,653
PEXBEKMOPO8, HeNleHcaujuxs
0OHOUNIOCKOCTU.
\Pa3znooiceHuesekmopanooasucympéxeekmopos, v 1 3ananue B
e TETpan
1earcauux800HOUNIOCKOCU
30unenens
2 [TousTeo600BEME. OOBEMIUPAMUIBL, TPU3MBI Cranaproenpou3sgedeHue, BblYUCICHUEY 2NIAMEHCO 2 1.63-65,69
1% Ne648,658
eexmopamus npocmpancmse.llpocmetiuiue
3adauuceekmopamu
I Ipocmetiwuesadauuceéexmopamu 1 3ananue B
TETpaju
Tema: Iloemopenue: ceuenusn, paccmoanusn u yeavt (8 u) + Bexmopwvt 6 npocmpancmee (54 u3 14u) + Y Yenot mexncoy npamvimu u
naockocmamu(luuzlbu)
31uenens




[TonsTHE0000BEME. OOBEMIHPAMUTBL, TPH3MBI CranaproenpouseedeHue, BbluUCIeHUEY 2NIAMENHCO 1.63-65,69
yeexkmopamus npocmpancmee.llpocmetiwiue Ne653,656
saoayuc
gexmopamu
[l Ipocmetiwuezadayuceekmopamu 3aianue B

TeTpau
32Henens
[TocTpoeHneceueHnBMHOTOTPAHHUKE. [ Ipocmetiwuezadayuceekmopamu. I1.14
Ne73,77
Tpéxzpannviiiy2on, HepagencmeaoIAmpeEXepanHbl 3ananue B
X TETpan
27108
33uenens
Brruncnenme paccTossHUN: MEXAY IBYMSI TOUKaMu, |[/]eudicenus npoOCMpancmaa. I1.19,
OTTOYKHIOTPSIMOM,0TTOUKHUJOTIOCKOCTH ; MEXKTY Omobpadicenus. [{susxicenusiu 142,143
CKPEIIUBAOIIUMHUCSTIPIMBIMU agencmeoghueyp
Obwuecsolicmead8uiIceHull. 11.49-51
34nenens
Beruncnenue yrios: Mexay Buowt OBUIICEHUI. napanienbHull YyeOHuk
CKPEIIMBAIIIUMHUCITTPIMBIMUA,MEXTYTTPAMONUIIIIOCKO nepeHoc, yeHmpatbHAACUMMEMPU, 3€ cTp.18,43
CTBIO,ABYTPAHHBIX pKanvHascumMmempus, Ne205,209
YIJI0B, YTIOBMEXKIYIIIOCKOCTSIMHU 1080POMBOKDY2NPAMOLL
I Ipeobpazosanuanoooobus.llpamasucghepa I1.19
Diinepa. 3anuce B
[ eomempuyeckuezaoayu TETpaan

HanpumeHeHuedeuofceHuﬂ




TEMATUYECKOEIUVIAHMPOBAHMEYYEBHOI'OKYPCA11

KIJIACC
ba3zoBslit ypoBenb(34uyacoB) YriyonenusiiypoBeHn(1024aca)

Hazpanuepaznena(temsl)  (OCHOBHOECOJEpKaHUE Hazpanuepazaena(tembl) OcHoBHOECOIep)KaHue

Kypca,(KOJIM4eCTBOYACOB) Kypca,(KOJIM4eCTBOYACOB)

Tena Bpamenus (124.) Cdepa u map: neHrp, paauyec, TenaBpamenns(244.) [Munuaapuyeckas
JIMaMeTp;IUIoNIalb MOBEPXHOCTHU CEPHI. MOBEPXHOCTh,00pa3yoIne
BsanmMHuoepacmnonoxxenue chepsl u LMJIMHIPUYECKONTIOBEPXHOCTH.
IJI0CKOCTH;KacaTENbHAAIIIOCKOCTEKC(EPE; Hununanap. [Ipsmoii kpyrosoii
TUTOIIABCQEPHI. e Ip. [ lnomaasnoBepXHOCTULIMIIUH
N3o0paxkenue cdepsl, mapa Ha zpa.
mwiockoctu.CevyeHusiapa KonunueckasnoBepxHOCTh,00pa3yroLIueK
Hunuaapudeckas oHnueckoinosepxHoctu.Konyc.
MIOBEPXHOCTh,00pa3yIomIne Ceuenue koHyca
LWINHAPUYIECKOMITIOBEPXHOCTH, OCh IUIOCKOCTBIO, TapaljeIbHON
HWIMHApUYECcKonoBepxHocTr. Llnnm IJTIOCKOCTH OCHOBAHUS. Y CEUEHHBIN
H/P:0CHOBaHUSAU KOHYC.

OOKOBas TOBEPXHOCTh, OOpasywomas Hu N300paxeHNEeKOHYCOBHYCEUEHHBIX
OCh;IJIOIIAb OOKOBOII W MOJHOM KOHYCOB.
noBepxHocTU.M300paxeHneIMIuHApaHaIU [Tnomans 60KOBON OBEPXHOCTH
OCKOCTH. UIIOJHOM MOBEPXHOCTH
Pa3Béprranmnunapa. koHycaCTepeoMeTpuiecKre3agaun
Ceuenus nuIMHIpPA Ha

(TII0CKOCTHIO, TapaIeIbHONMITUIIEPIICHIUK JI0KAa3aTeNbCTBO U
YIASPHOUOCHUITMIINHPA) BBIUHCJIEHHUE,IOCTPOCHUEMCEYEHU
Konunyeckas noBepxHOCTb, HIMIMHIpA,KOHYCA.
00pa3yIoMINEeKOHNUECKOH MOBEPXHOCTH, [Tpuknanubie 3a1a4u, CBSI3aHHBIC
OCh 1 BEPIIMHAKOHUYECKON MOBEPXHOCTH. CLUJIMH]IPOM.

Konyc:ocHOBaHMe 1 BepIlINHA, Coepan map.

oOpa3ytomas U OCh;IIJIONa b OOKOBOM 1 [Tepecedenue cdeps! u mapa
IIOJIHOM crutockocThio. Kacanue mapa u
MTOBEPXHOCTHU. Y CEYEHHBIMKOHYC:00pa3 yrOI] chepriruiockocThio. Bunnnzobdpaxxenue
MEUBBICOTA;0CHOBAHUANOOKOBAs mapa.Ypasuenue chepsl. [Inomans
MTOBEPXHOCTb. cheprl ne€uacTei.

N300pakeHne KoHyca Ha Cummerpus chepsl 1

II0CKOCTH. Pa3BEépTKakoHyca. mapa.CrepeoMeTpruIecKre




Ceuenus koHyca 3aJlauM HaJ0Ka3aTeNIbCTBO U
(TIIOCKOCTHI0,TapalIENIbHON OCHOBaHUIO, U BBIUHCIICHHE,CBSI3aHHBIECOChED
IJIOCKOCTBIO,TPOXOSIIeHYEpe3 BEPIINHY) oiuIapom,

MOCTPOCHUEMHUX CEUECHUNTIIOCKOCTBIO.




Komb6unanus ten BpaieHus
UMHOTOTPAHHUKOB.
MHororpaHHUK,0NMHCaHHBIHOKOTOChephI;che
pa,BIHCAaHHAS BMHOTOTPaHHHUKHITH
BTEJIOBPAIIICHHUS

[IpuknanHple3anayun,cBs3aHHBIECOC
(hepoitu mapom.
[ToBTOpEHME: OKPYKHOCTH
HaIlJIOCKOCTH,BBIYMCIEHUSABOKPYKHOCTH
,CTAH/IAPTHBIC TOJ00US
PaznuynpiekOMOMHALIMY TN BpaAIICHUS
MMHOTOT'PaHHUKOB.
3anaun o teme «Tena u
[IOBEPXHOCTUBPAILICHUS»

AHAJIUTHYECKASA
reomerpusi(154.)

[ToBTOpEHME: KOOPAMHATEI BEKTOPA
HaIUIOCKOCTHUHMBIPOCTPAHCTBE,CKAJIIPHOE
IIPOU3BEJICHUE BEKTOPOB,
BBIUNCIICHUEYTJIAa MEKYy BEKTOPaMH B
IIPOCTPAHCTBE. Y paBHEHHE NIPSMOM,
IIPOXOJSAIIEH YePEe3IBETOUKH.
YpaBHEHHE IUIOCKOCTH,
HOpMaJlb,ypaBHEHUE TUIOCKOCTH B
oTpe3kaxBekTopHOe Ipon3BeCHHE.
JInHelHbICHEPABEHCTBA,
JIMHEHHOEPOrPAMMHUPOBAHKE
AHanuTHYECKNEMETOIbIpacuETayriame
AKAYIPSIMBIMUHUILIOCKO-
CTSIMUBMHOIOTpaHHHUKAX.
dopmylia pacCTOSIHUSA OT TOUKH
JOIUIOCKOCTU BKOOPAMHATAX.
HaxoxneHnue pacCTOIHUN OT TOUKHU
TOTIITOCKOCTHU B KyOe 1
TPaBUIIbHONIIMPAMHUJIE

[HoBTOpEHUE,
00001IEHM e CHCTEMATH3
auus

3HaHuu (15 4.)

Ce‘IeHI/IHMHOFOFpaHHI/IKOBI
CTaHJapTHbIE MHOTOIPAHHUKH,
METO/ICIIE/I0B, CTaHJAPTHHIE
THIOCKOCTH,IICPCCCUCHU A TPAMBIX U
mwiockocreitl lapamienbHpie TpsiMbIe U
TIOCKOCTHU  TIAPAJUICIIbHBIC CCUCHUA,
pacy€TOTHOLIECHUM, yTIIbI
MEXIYCKPELIUBAIOIMMUCS
npsmbeiMulleprieH IUK YIS pHBICIPSIMbI




(S5




TUIOCKOCTH: CTaHIapTHbIE
HapblepneHAUKYISIPHBIX JIOCKOCTEN
UIPSMBIX, CAMMETPUH
MHOI'OI'paHHHMKOB,T€OpeMa O TPEX
MePIIEeHANKYIIAPaXx,BEIYUCICHHS [UIMH B
MHororpanHukaxIloBropenue:
TUTOIIAIMMHOT OYT OJIbHUKOB, (POPMYJIBI
JUIATUIONIAJIeH,CO00paskeHUSATIO00MSL.

[1no1maace4eHUMMHOT OrPAHHUKOB:

[UI0IAAH [TOBEPXHOCTEH, pa3pe3anus

HAYaCTH,CO00paKCHHUSI TOT00MS

O0bém
MHOTrorpanauka(174.)

O06BeM Tema. O0BEM
IPSIMOYTOJIBHOTOlIapaJuleenunena. 3azn
auno0yIBOCHUNKYOa, O KBaJpaType
Ky0a; O TpUCEKIMHYTJIA.
CrepeoMeTpuueckresaiaum,cBsi3aHHbIEC
00BEMOM

MPsIMOYTOJIbHOT OTIapalieNIe e 1a.
[IpuknanHble 3a1aun, CBSI3aHHBIE
CBBIUMCIIEHUEMOOBEMAIIPSIMOYTOJIBHOTO
napasuleIenunesa.

O6béM npsiMoit

npu3Mbl. CTepeoMeTprYECKHE3a/1auu,CBs
3aHHBIEC BBIYHCIEHUEM 00HEMOB
npssMounpusMsl. [Ipuknanusie
3a/1a4M,CBSI3aHHBIE C 00BEMOM MPSIMOA
npu3Mbl. Berarcienne o0bEMOB Tel ¢
MTOMOIIBIOONPENEIEHHOTO HHTETpaIa.
OO0BEMHAKIIOHHONTTPU3MBL, TUPAMHIBI.
®dopmyna oobEmMa

nupaMuabl. OTHOIIEHHE 00BEMOB
MUPaMU/T C OOIITUMYTIIOM.
CrepeoMeTpHuueckre3aiaum,cBsi3aHHbIEC
00bEMaMU HaKJIOHHOM
MIPU3MBI,IHPaAMU/IBIL.
[Mpuknanueie3agauunoreme «O0BEMBI




TEI», CBA3aHHEIE C 00BLEMOM

HaKJIOHHOMIPU3MBL, TUPAMUIBL.
[TpumenerneoObEMOB. Beruucienuep
aCCTOSTHUAJO MJIOCKOCTH

Oo0bémbITe (54.)

ITousitue 06 00béMe. OCHOBHBIE
CBOICTBAOOBHEMOBTEII.
O6BpémumnuHapa,koHyca. O0bEMIIapanILI
omanb chepbl
[TomoOHbIC TENa B
rpocTpaHcTBe. COOTHOMIEHUS MEXKTY
[JI0MaIIMUIIOBEPXHOCTEH,00bEMaMUTIO
TOOHBIXTEI

IL1omaam moBepxXHoOCTH
H00BbEMBI KPYIJIBIX TeJl
(94.)

O0BéM

nunuHApa. Teopemaod
00BEMENPSAMOTO IIMIIUHPA.
ITmomaau OOKOBOH U
MOJIHOMTIOBEPXHOCTUIMIIMHApaBbran
CIIEHNE00BEMOBTEICIIOMOIILIO
ornpenenéHHoronHTerpaia.OobEMK
OHYyCa.
ITnomanu 60KOBOI U
MOJTHONIIOBEPXHOCTUKOHYCA.
CrepeomeTpruecKkuesaiauu,CBI3aHHbIEC
BBIYMCICHHEM 00BEMOB
WIAH]IPA,KOHYCA.
[Tpuknanueie3agaunnoreme «O0bEMBI




Y IUIOLIAY TOBEPXHOCTEN TEIL.
O6bEmmapanmapoBorocekropa. Teope
Maobo0béMerapa. I linomane chepsl.
CrepeoMeTpuueckue 3aauu,
CBSI3aHHBIEC BBIYUCIIEHUEM 00BEMOB
11apa,l1apoBOroCerMeHTa, IIapoOBOTOCEKT
opa.lIpuknanueie3agaun noreme
«O0BEMBITEN,CBA3aHHBIECOOBEMOMIIT
apau IIomaabio chepsl.
CooTHOIICHUS MEXKITY
TUTOIIAIIMUATIOBEPXHOCTEHNOOBEMaMU
IMOAOOHBIXTEI.
[TogoOHebIe Tena B
npoctpancTse.Mi3MeHenne o0bEMa npu
moooun. CTepeoMeTpruIecKre3a 1aqu,cBs
3aHHBIECBBIYMCIIEHHEM 00BEMOB TN U
101 ICHITOBEPXHOCTEN

BekTOpbl U KOOPAMHATHI
BrpocTpancTee(10 41.)

BekropnamiockoctuusnpoctpancTse.Ci
0’KEHUEUBBIYMTAHUEBEKTOPOB.

YMHOKEHUE BEKTOpa Ha YUCIIO.
Pa3noxeHueBekTopa 1o TpéM
HEeKOoMIUTaHapHbIMBeKTOpaM. [ [paBunonapain
JeNenumnena.
Pemenunesanay,cBs3aHHBIXCITIPUMEHEHUEMIT
PaBUILIEVCTBUI CBEKTOPAMH.
[IpsamoyrosnbHas cucTeMa KOOPJAUHAT
BripocTpanctee. KoopanHaTsl
BekTopa.lIpocreiimue 3agaun B
KOOpAMHATAX. Y TOJIMEXIYBEKTOPAMH.
CxansipHoe

IIPOU3BEACHUEBEKTOPOB. BRIUKCIIEHUEYTIIOBM
€XAYIPSAMBIMU U IIJIOCKOCTSIMHU.
KoopannaTHOBEKTOpHBINH METO
IPUPEIICHUUT€OMETPUUECKIX3a1au




IloBTOpeHue, 0000IeHHe
HcHuCTEMATH3alUsl 3HAHMIA
(74.)

OcHoBHBIE(DUTYPBIL,(HAKTHI, TEOPEMBIKypCal
JaHUMETpUH. 3aa9y IUIAHUMETPUH
UMETO/IBINX PEILICHHUS.
OcHoBHBIE(UTYPHI,(HaKTHI, TEOPEMBIKYPCaCT
epeoMeTpuH. 3a/1auu CTEPEOMETPUU
MUMETO/IBINX PELICHHS

[HoBTOpEHUE,
0000IIeHNEeNCHCTEMATH3
auus

3HAHMH(22 4.)

O060011ar0111eeTOBTOPECHUETIOHATUIHIM

€ToA0B Kypca reomerpuu 10—

11kn1accoB,cucTeMaTH3alMsI3HAHNM.
VcTopusi pa3BUTHS CTEPEOMETPUH
KaKHAYKHHEEPOIbBPa3BUTUHCOBPEMEHHBIX
WHKCHEPHBIX U
KOMITBIOTEPHBIXTEXHOJIOTUI




I[TOYPOYHOE INTAHMPOBAHUE KYPCA

I'EOMETPUA11KIIACC
basoBblii ypoBenb (34uaca) Yrayoaennbiii ypoBeHb(1024acoB)
KonuuectBo yacon Tema Tema KonuuectBo JlomaniHee
ypoka ypoKka 4acoB 3aJlaHKe
Tema:Tena epawenun(12/36)
1nenens
1 C(l)epa U 1map. I1.58 Ne574,580
YpaBHeHnue chepsl. 2 11.59-62
Ne586,587
CummMmeTpust cepsl 1 mapa 1 [1.60
2Henens
1 BsaumHoe pacnonoxenue chepbl U IOCKOCTH I1.60 Ne581,590
[Tnomans cheprl u ee yacTe. 1 I1.62 Ne595-597
Permenrie MpUKIaIHBIX 3a7a4, CBI3aHHBIX CO 2 3amanue B
cdepoit u mapom TeTpaau
3uenens
1 300paskenue cgepsbl,iapa Ha miockocty .CeueHus [1.61,Ne598,598
cepsl
CrepeomeTpuueckue 3aa41 Ha IOKa3aTeIbCTBO 3 3amauu B
1 BeIuucienue lpukianasie 3aqauu, TeTpaan
CBsI3aHHBIE CO CEpOl U MmapoM
4uenens
1 [{rnmmHaprdeckas noBepxHOCTh. [{umuup I1.53,54 Ne524,530
[Ipsimoii kpyrosoi nunusap. [Inomans 3 11.53,54
[MOBEPXHOCTH IIWJINHAPA Ne531,532,535
Suenens
1 CedeHust HMIIMHAPA I1.53 Ne524,540
[IpuknanHble 3a/1a49M,CBSI3aHHBIC C IIMIHNHIPOM 3 3anuch B
TeTpaJn
6uenens
1 Konyc. I1.55 Ne547,548
Konnueckas moBepxHOCTh. [Lnomaas 60koBoi 3 I1.55,56
[MOBEPXHOCTHU KOHYCA U TIOJIHOM MOBEPXHOCTHU No53,557,563
Tuenens
1 Y ceueHHBI KOHYC. I1.57 Ne567,568
300paskeHHst KOHYCOB U YCEUEHHBIX KOHYCOB 3 [1.56,57 Ne,566




,562

8uenens
CeueHus KoHyca YyeOHuk
ctp.124
No557,558
[IpukitagHbIe 3a1a41,CBI3aHHBIC C CEYCHUEM 3amauu B
KOHYyca TeTpaaun
9Henesst
Pemienue 3a1ay Ha ceYeHHE KOHYca 3amaun B
TeTpaan
CrepeoMeTpHUeCKHUE 3a]]a4M Ha JI0KAa3aTEIbCTBO 3amauu B
1 BBIYUCIICHHE. TeTpaau
10Henens
KoMOuHarus ten BpalieHus MHOTOIPaHHUKOB Ne630
Pa3myHbie KOMOMHALIMY TEIT BPAIICHUS U Ne635,641,643
MHOTOTPaHHUKOB
11nenens
MHOTrOrpaHHUK,0ITUCAHHBIN OKOJIO Cephl 3anauu B
TETPaN
Pa3nuyHbie KOMOMHALIUY TEI BpallleHUs U 3amauu B
MHOTOTPaHHUKOB TeTpaau
12Henens
Cdepa,BriucanHasi B MHOTOTpaHHUK UJIH B TEJIO 3amauu B
BpalleHus TETPaIN
3amaun o Teme «Tena u MoBEepXHOCTH 3amauu B
BpAaIlICHUS TeTpau
Tema:O0bembl Te1(6/18)
13Henensn
[Tonsitne 06 o6BEMe. I1.63 -64
Ned438,449
Teopema 06 o6bemMe MPsIMOTo IUIUHIPA [1.64
Ne650,654,656
14uenens
OCHOBHBIE CBOMCTBA 00EMOB TEJ [1.63-64
No655,656
BrraucieHre 00bEMOB TEJI C IIOMOIIBIO [1.67-71
OTIpEICJICHHOTO MHTETpaja KOHCIICKT




15uenens

O0BeM IUIMHApA

1166 Ne666

CTepCOMeTpI/ILIeCKI/IC 3aga4u, CBsA3aHHBIC C
BBEIUKCIICHHEM 00HEMOB HUJIMHIpA

[1.66
Ne667,668,670

16Henens
O0BeM KoHYyCca I1.70 Ne702,705
CrepeomeTpruecKue 3aJ1a4u, CBI3aHHbBIE C I1.70 Ne707-709
BBIUMCIIEHHEM 00BEMOB KOHYCA
17uenens
O6bem mapa ¥ mionaas cepst 1.71,72 Ne710,717
[Tpuknaanbie 3agaun o TeMe «OO0beMbl I1.71,72
[1apa,llIapOBOr0 CETMEHTa» Ne711,713,715
18nenens

HOI[O6HBI€ TCJIa B IPOCTPAHCTBC .CoorHomieHus MCKAY
[JIomaasaMu HOBerHOCTeI\/’I,OGBCMaMI/I HOI[OGHBIX TCI

3azauu B
TETPaN

[Ipukiagubie 3agaun mo TeMe«O0beMbl U

[UIOIIAIH TEID)

Ne721,728,744

Tema:BexkTopbl 1 kKoopauHaThl B npocTpancTie(10/30)

19nenensn

BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

3azauu B
TeTpaau, m.34-
35

YpaBHEHHUE NIPSMOH, IIPOXOIALLEH Yepe3 ABE
TOYKHU

3azauu B
TETPaIN

20uemens

C10’XEHHE U BHIUNTAaHHUE BCKTOPOB

I1.36-37
Ne327,333

[TapauienbHbIE IPAMBI U IIIIOCKOCTH, YTJIBI
MEXKy CKPEIUBAOIIUMUCS MTPSIMBIMU

11.4,9,10,Ne47,27
,46

21Henenas

YMHOXEHUE BEKTOpa Ha YHCIIO

I1.38
Ne336,351.

[leprieHquKyIspHBIE IPSMBIE U IUNIOCKOCTH

[1.17 Nel26,131

22Henensa




PasioxxeHne BEKTOpa 110 TPEM HEKOMILJIaHAPHBIM
BekTtopam IlpaBuiio mapamnenenunena

I1.39-41
Ne355,358,359

Teopema o Tpex nepneHAUKYISIpax

I1.20 Ne143,154

23uenens
Pelenune 3a1a4,CBA3aHHBIX ¢ IPUMEHEHUEM MTPABUIT Ne384,385
IEHCTBUI C BEKTOPAMU
BrrunciieHue JUIMH B MHOTOIPaHHUKAaX Ne223,234,238
24uenenas
[IpssMOyTOIBHAS CUCTEMA KOOPAMHAT B IPOCTPAHCTBE I1.42 Ne400,402
DopmyJia yIrJIOB B MHOIOYTOJIbHUKAX, YIJI0B 3amauu B
MEXy NMPSIMBIMUA B MHOTOTpaHHUKAX. TeTpaan

25Heaesaa

HpOCTGﬁIHHG 3a/la4ud B KOOpAWHATax

I1.45 Ne412,430

YpaBHEHHE INIOCKOCTH, HOPMaJlb, YDaBHEHHE 3anaun B
[JIOCKOCTH B OTPE3Kax TeTpau
26Heness1
Yron mexay Bekropamu. CKaJlsipHOE IPOU3BEACHNE [1.46,47
BCKTOPOB Ne441,444
Boruncnenue yria Mex,;1y BEKTOpaMu B Ne454,459,456

[IPOCTPAHCTBE

27Henenst
BrruncieHue yrioB MExXay IPSIMBIMU U INIOCKOCTSMHU I1.21 Ne163-165
AHaJIUTHUYECKHAE METO/IBI pacueTa yriia Mexmay 3ana4n B
[PSIMBIMU U TUIOCKOCTSIMM B MHOTOI'PaHHUKAX TETpaIn
28Henensn
KoopaMHATHO-BEKTOPHBIN METOJI IIPU PEILIEHNUN Ned72,474

TCOMETPHUICCKUX 3aaayd

HaxoxneHne pacCTOsTHUM OT TOYKHU 10
[JIOCKOCTH B KyO€e U MpaBUIILHON MUpaMuie

I1.19 Nel57-159

Tema:IloBTOpeHnne,00001eHNe U cUcTeMaTH3aLKMs 3HAHUT(6/18)

29uemenn

OcHoBHBIE GUTYPHL,(HAKTHI Kypca MIIaHUMETPUN

3agauu B
TeTpagu

[ 1011211 MHOTOYTOJILHUKOB, (DOPMYJIBI

MJ101I1a1eH, COOOpaKeHHE MOI00Us

I1.26, 3agaun B
TeTpaan

30nenens




Teopembl Kypca IJIaHUMETPUU 3agaun B
TETpan
[Ltomanu ceueHunii 3anauu B
MHOTOTPAaHHUKOB,pa3pe3aHus Ha YacTH, TeTpan
Cco00paxeHHsI MOA00MS
3luenens
3aauy MIaHUMETPUU U METOJIbI UX PELICHUS 3anmaun B
TeTpaju
Pemenue 3agau
32Henens
OcHoBHbIe GUTYpBI,HaKTHl Kypca CTepeoMeTpUH I1.1-3 , yuebHuK
ctp 174-177
VcTopusi pa3BUTHUS CTEPEOMETPUH KaK HAYKU U Jlexius
€€ pOoJib B Pa3BUTUU COBPEMEHHBIX MHIKEHEPHBIX
11 KOMIIBIOTEPHBIX TEXHOJIOTUI
33uenens
TeopeMsbl Kypca cTepeoMeTpun Ne751,763
MHOTOTpaHHHKH, TLTOMIAIH 3amaun B
MHOTOTPaHHUKOB,CCUCHUS TeTpaIn

34nenens




3aau CTEpeOMETPUH U METOJIbI UX PELICHHS

Permenue 3amau




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHAA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon "
DOBEDSIEMOL IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
poBep 00pa3oBaTe/IbHOM MPOIrPaMMbI CpeHero o01ero o0pasoBanus
0 pe3yJbTarTa
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, IPsIMasi, IIIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUHU U CIEJCTBHS U3 HUX MPH PELICHUU
' r€OMETPUYECKHX 3a/1a4
73 OnepupoBaTh NOHATUSMU: NAPAJUIETBHOCTh U MEPHEHIUKYISIPHOCTD
' HPSIMBIX U IJIOCKOCTEH
74 KnaccuduuupoBaTh B3aMMHOE pacloIOkKeHHUE NPSAMBIX U INIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: JBYTPaHHbBIN yroJl, TpaHu JBYTPAHHOIO yrija,
7.5 peOpo IBYrpaHHOrO YIiia, JMHEHHBIN YroJl JBYTPaHHOrO yIia, TpajycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BBIMYKJIBIM U HEBBIIYKJIbIH
' MHOT'OI'PaHHHK, 3JIEMEHThI MHOTOIPAHHUKA, TPABUIIbHBII MHOTOTPAaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMuia, mpu3Ma,
' HPsIMOYTOJIbHBIN Napajuieenunes, Kyo)
KnaccupunupoBare  MHOrOrpaHHUKM, BbIOMpas OCHOBaHUS  JUIS
78 kinaccuukanuu  (BBIIYKJIBblE M HEBBINYKJIbIE  MHOTOTPAHHUKH,
' MpaBWIbHBIE MHOTOTPAHHUKH, TMpsIMblE U HAKJIOHHBIE IPU3MBI,
napasuJiesIenune bl)
79 Onepuposatb MOHATHSIMHU: CEeKyIas IUIOCKOCTB, CEYEHHUE
' MHOT'OI'PAHHUKOB
710 OOBSACHATh NPUHUUINBl I[OCTPOCHHUS CEUYEHUH MHOTOTPaHHUKOB,
' WCIIOJIB3YSI METOJ CJIEAOB
Crpouth ce4eHHs MHOTOIDAaHHUKOB METOJOM CJENOB, BBINOIHATH
7.11 (BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HaXOXK/JJEHUE T€OMETPUUECKUX BEIMUYHUH 110 00pasLam
WIM IrOpUTMaM, IPUMEHSS H3BECTHBIE AHATUTHUYECKUE METOAbI NPHU
7.12 pElIeHNN CTAaHJApPTHBIX MAaTEeMAaTUYECKHUX 3aJad Ha BBIYMCIICHUE
paccTosHUN MEXAY BYMsl TOUKaMH, OT TOYKHU JI0 IPSIMOM, OT TOYKH 10
IJIOCKOCTH, MEXKAY CKPEIMBAOIIUMHUCS IPSIMBIMU
Pemate 3a1aun Ha HaXOXKJEHUE T€OMETPUUECKUX BEJIMYHUH 110 00pasLam
WIN IroOpuTMaM, IPUMEHSS H3BECTHBIE AHATUTHUYECKUE METOAbl NPHU
7.13 pELIEHNN CTaHJApTHBIX MATEMaTHYECKUX 3a7jady Ha BBIUMCIICHHE YIJIOB

MEXIy CKPELIMBAIOIIUMUCS MPSAMBIMU, MEXAY NPSIMOU M IJIOCKOCTBIO,
MEXY IUIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB




Bbruucnate 00bEMBI M MIIOLIAJM IOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamuia) C IpUMEHEHneM (HOpMYJI, BEIYUCISATH COOTHOIICHUS

7.14 . N
MEXAy  IUIOWAASIMH  [OBEpXHOCTEH,  0O0bEMaMu  MOJOOHBIX
MHOT'OI'PaHHUKOB
715 OnepupoBaTh MOHATUSAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCb U
' IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh U WHTEPIPETHPOBATH HH(POpPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUrypax, MPEACTaBICHHYIO Ha
YyepTekax U pUCYHKaX
[IpumensTh reomeTpuueckue (HaxkThl A PELICHUS CTEPEOMETPHUECKUX
7.17 3a7a4, MPEANOJIaraloliuX HECKOJbKO IIaroB PELICHUS, €CIU YCIOBUS
MIPUMEHEHHUsI 3a]1aHbl B IBHOU (hopMme
718 [IpumeHsTh TpoCTEHIIne MPOrpaMMHBIE CpPEIACTBA U AJIEKTPOHHO-
' KOMMYHHMKAIIMOHHBIE CHUCTEMBI TP PEIIEHUH CTEPEOMETPUUECKHX 3314
719 [IpuBoaUTE NpHUMEpBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U
' YKU3HU, paclio3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpumeHsTh NOTy4YeHHBIC 3HAHUS Ha PAKTUKE: aHAIM3UPOBATh peabHbIe
CUTyallud M TPUMEHSATh M3yYCHHbIE IIOHATHSA B IIPOLIECCE IIOUCKA
pelieHus MaTeMaTUYeCKU chopMyIHpPOBaHHOMN po0JIeMBl,
7.20 MOJIETMPOBATh peajbHbIE CUTYallUU Ha A3bIKE F€OMETPHUH, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIEIH C MCIOJIB30BAHUEM I€OMETPUYECKHUX MOHSATHI U
TEOpeM, armapara anreOpbl, pemarb MPaKTUYECKHUE 33a]]a4H, CBI3aHHBIE C
HAXO0XJICHUEM T€OMETPUYECKUX BEINUHH
11 KJIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
poBep o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o0mero 00pa3oBaHus
pe3yJbTara
6 I"'eomeTpus
OnepupoBaTh NOHATHAMU: [UIMHIpUYECKasi HOBEPXHOCTh, 00pa3yroiiye
6.1 HWIMHJIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHUYECKAas IMOBEPXHOCTb,
' oOpa3ylolMe  KOHHUYECKOM  TMOBEpXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI IMOJTYYSHHSI TEJI BPALCHHS
6.4 KnaccudumupoBarh B3auMHOE pacioioKeHHe CPephl U TIOCKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CErMEHTa,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAaHUE ILIAPOBOIO CJIOS, BBICOTA
IIapOBOTO CJI05, NIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Ted BpalleHUs,
reOMETPHUUECKUX TeJI C MPUMEHEHUEM (HopMyIT
OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u
6.7 ONMCAHHBIN 0KOJIO cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIH TEJIO

BpalICHU




6.8

BBIUHCIIATE  COOTHOIIEHHS MEXAy IUIOMAASIMHA TIOBEPXHOCTEH W
00BpEMaMU ITOTOOHBIX TENI

6.9

N300paxkaTh n3ydaemble GUTYpBl OT PYKH M C MPUMEHEHHUEM IMPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbInmonHATh (BBIHOCHBIEC) IUIOCKME YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS Te
BpaleHus

6.11

W3Brekatb, MHTEPOPETUPOBATH M MPeoOpazoBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYypax, IPEACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[TpumensTh reomeTpuyeckue (PaKThl A PEUICHUS CTEPEOMETPHUUECKUX
3a/a4, MPEANoaraoluX HECKOJIbKO IIAaroB pEUIEHMs], €CIU YCIOBUS
MPUMEHEHHUS 3aJIaHbl B SBHOU (hopme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOIHATE JNCHCTBHUS CIIOKEHHS BCEKTOPOB, BBIUMTAHUS BEKTOPOB H
YMHOXEHHUS BEKTOpA HA YHCIIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHH
o01aaroT

6.15

HpHMeHHTL IMpaBUJIO NapaJUICIICIIUIICAA ITPHU CJI0KCHUH BCKTOPOB

6.16

OHepI/IpOBaTL INOHATHUAMMA: ACKAPTOBBI KOOPAHMHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOpPA,
yroax MeExAy  BCKTOpaMu, CKaJIPpHOC MMpOU3BCACHUC  BCKTOPOB,
KOJUIMHCAPHLIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IPOU3BEAECHUE BEKTOpa Ha YUCIO, Yroi
MEX/y BEKTOpaMHM, CKaJIIpHOE MPOU3BEICHHE, PACKIIa/IbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aIIaBaTI) IIJIOCKOCTH YPAaBHCHHEM B IICKapTOBOﬁ CUCTCMC KOOpAHAT

6.19

Pemrats HpOCTGfIHIHG TCOMETPHUICCKUC 3aa4YU HAa IPUMCHCHUEC BEKTOPHO-
KOOPpAWHATHOTI'O METOa

6.20

Peniate 3aa4d Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHX OTHOIIICHUH H
HAaXOXIACHUEC T'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HN3BCCTHBIC MCTOABI npu pemieHuN CTaHAApPTHBIX
MaTCMAaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocCTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 33184

6.22

HpI/IBO,Z[I/ITB MMPpUMEPBI MAaTEMATUUCCKUX 3aKOHOMepHOCTeﬁ B IIpupoac u
JKM3HHU, paCllO3HABATh NPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IprMeHsATh MOMyYeHHBIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATh PEabHbIE
CUTYallMU U IPUMEHATH U3yUEHHBIE [TOHATHS B IIPOLIECCE ITOMCKA PELLIECHUS
MaTeMaTh4ecku  chOopMyIUpOBAHHON  MPOOJIEMBI,  MOJEINPOBATH
peanbHbIe CUTyallud Ha SI3bIKE T€OMETPHUH, MCCIEI0BATH MMOCTPOCHHBIE
MOJIETM C HCHOJIb30BAHUEM TE€OMETPHUYECKUX TOHATUM U TEOpPEM,
anmapara anreOppl, pemaTh NPAKTUYECKHWE 3aJaud, CBSI3aHHBIE C
HaXO0XJEHUEM Ir€OMETPUYECKUX BEIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

I'eometpus

7.1

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTb, IPOCTPAHCTBO.
[TonsTre 00 aKCMOMATUYECKOM ITOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUN

U CICACTBUA U3 HUX

7.2

BzaumHoe  pacmosnokeHue ~OpSIMBIX B IPOCTPAHCTBE:  IepeceKarolluecs,
MapajuleJbHbIE W CKpeluBaromuecs mpsaMble. llapamnenbHOCTh OPSMBIX |
IUIOCKOCTEH B NIPOCTPAHCTBE: MapajiielbHblE TMpsSMble B  MPOCTPAHCTBE,
MApAJUIENBHOCTh TPEX MNPSMBIX, MNapPALICTbHOCTh NPSAMOW M IJIOCKOCTH. YTJbI C
COHAIPABJICHHBIMH CTOPOHAMH, Yroll MEXAY TMpSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapajuleIbHbIE MIIOCKOCTH, CBOMCTBA MapaJlIEIbHbBIX
wiockocteil. [Ipocreiimme nmpocTpaHcTBeHHbIE (UTYpPHl Ha IMIIOCKOCTH: TETpadJp,

KyO, apajuiesienunes, HoCTPOeHUEe CeUeHU

7.3

[lepneHUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAVKYJISPHBIE IPSMBIE B
[IPOCTPAHCTBE, MIPSMBIE MTapPAIIJIEIbHBIE U IEPIIEHAUKYIISAPHBIE K INIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH IIPSMOM U TUIOCKOCTH, TEOPEMA O MPSIMOU IEPIIEHANKYIISIPHOU
IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXKY IPSMOM U IIJIOCKOCTBIO, IBYIPAHHBIN
yroj, JIMHEWMHBIM Yroja JBYrpaHHOro yriya. [leprmeHauKynsp W HaKIOHHBIE:
paccTostHUE OT TOYKH 10 INIOCKOCTH, PACCTOSHUE OT NPAMOU J10 IIJIOCKOCTH, IIPOEKIIUS
¢urypsl Ha  miIockocTh.  [lepneHAMKYISIPHOCTH  IUIOCKOCTEM:  MIpU3HaK

NEPICHAUKYIIIPHOCTH ABYX IUIOCKOCTEHA. TeopeMa 0 TpéX NEpNECHAUKYJIApax

7.4

IloHsATHE MHOIrOrpaHHHMKA, OCHOBHBIE JJIEMEHTBl MHOIOIPDAaHHMKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAHHMKH, DPAa3BEPTKA MHoOrorpaHHuka. [Ipm3ma: n-yrospHas
npuU3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
ITOJIHAs! TOBEPXHOCTH NMpu3Mel. [lapamnenenumnen, NpsMOyroibHbIA NapayIeNIeHIe
u ero ceoycrsa. [Iupamuaa: N-yrojibHas nupamuia, 'paHd U OCHOBaHUE MTUPAMU/IBI,
OO0KOBas M IOJIHAsA MOBEPXHOCTh MUPAMUbI, MIPaBWIbHAS U yCeU€HHas MUpaMuia.

ONEMEHTBI Npu3Mbl MW MMHUPAMUBL. HpaBI/IJ'IBHBIC MHOT'OTpAaHHUKH: ITOHATHUC




[IPaBUJIBLHOIO MHOIOTPaHHUKA, IpaBWIIbHAs IIpU3Ma M MPaBWIbHAsg IUPAMHUIA,
NpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa U IPAaBUWIBHBIA TeTpasap, Kyo. [IpencraBnenue
O IPABWIBHBIX MHOTOTPAaHHMKAX: OKTa’Ip, AOACKa’aAp M ukocadapyrue CeueHus

IIPU3MbI U TUPAMUbI

7.5

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, IPSIMOM, INIOCKOCTH.
OneMeHTbl CHMMETPUM B IUPAMHJAX, [apajuIeICNMIeNaX, IPaBUIbHBIX

MHOTI'OrpaHHUKax

7.6

Bbruuciienue 31eMeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yribl. I[lnomansb
OOKOBOM IOBEPXHOCTH M TIOJHOM TIOBEPXHOCTH MPSAMOW IpPHU3MBI, IUIOLIA/b
OCHOBAHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTU M TIIOBEPXHOCTH IPaBWJIBHOM MNHpaMUAbI, TE€OpeMa O IUIoUiaau

yceu€nHoi nupamupsl. [Torstue 06 00bpéMe. OObEM MHPaAMUIBL, TIPU3MEI

1.7

[Tono6uble Tena B npoctpaHcTBe. COOTHOLIEHUS MEXKY IIOIIAASIMU IOBEPXHOCTE,

00bEMaMU TOIO0HBIX TET

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6

I'eomerpus

6.1

[unuHapuyeckast MOBEPXHOCTb, 00pa3yIoINe HUINHAPUIECKONH MOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMmuHIp: OCHOBaHMS M OOKOBas MOBEPXHOCTH,

oOpasyroias u oCh, IO b OOKOBOW 1 TTOJIHON TTOBEPXHOCTH

6.2

Konnueckas moBepXHOCTh, 00pa3yrolue KOHHYECKOH MOBEPXHOCTH, OCh M BEpPIIINHA
KOHWYecKoil moBepxHocTH. KOHyC: OocHOBaHHME W BepIlIWHA, 0Opasyrolias U OCh,
ionaab OOKOBOM M TIOTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 0Opasyrouue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBEPXHOCTDH

6.3

Ccdepa u map: neHTp, paauyc, IMaMerp, IIoaab MOBEpXHOCTH cdepbl. B3aumuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, Iouaib

cdepbl

6.4

N3006paxenue Ten BpalleHUs Ha MIIOCKOCTH. Pa3BépTka HUIMHApPaA U KOHYCa

6.5

KOM6I/IH8.I_II/II/I TCJI BpallICHUA 1 MHOT'OT'PAaHHUKOB. MHOFOFpaHHI/IK, OIMCAHHBIM OKOJIO

cdepsl, chepa, BIMCaHHAS] B MHOTOTPAHHUK, WJIH TEJIO BpaIlleHUS




6.6

[Tonsatue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuiesenuieaa u ciaeacTsus u3 He€. O0bEM IIIMHAPa, KOHYCA.

O06BEM mapa u rwiomazas chepsl

6.7

[Tono6uble Tena B npoctpaHcTBe. COOTHOIIEHUS MEX Y ILIOIASIMHU [IOBEPXHOCTEH,

00bEMaMU MTOJI00HBIX TEN

6.8

Ceuenuss nwiuHapa (MapauiebHO M TEPIEHIUKYISIPHO OCH), CEYEHHUs KOHYyca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YEpPE3 BEPILUHY), CEUECHUS 11apa

6.9

Bextop Ha miockoctd W B IpocTpaHcTBe. CII0)KEHME M BBIUUTAHUE BEKTOPOB.
YMHO)eHue BeKTopa Ha uucio. PasnoxeHue BeKTOpa 1Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuio napamienenunena. Pemenue 3aiay, CBA3aHHBIX ¢ IPUMEHEHUEM

MpaBWI ICUCTBUI C BEKTOpAMH

6.10

HpHMOYFOJILHaH CUCTCMa KOOpAHWMHAT B IIPOCTPAHCTBC. KOOp,Z[I/IHaTBI BCKTOpa.
HpOCTCﬁHIHe 3a/ladd B KOOpAWHATax. Yron MCKAY BCKTOpaMH. CKaJ’IprHOe
IMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJI0B MCXKAY HNPAMBIMU M IIIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA FEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NMPoOBEPSIEMOro | OCHOBHON 00pa30BaTe/JIbHOI MPOrpaMMbl CPeIHEro 001ero
TpebOBaHMs o0pa3zoBaHusi

Bnanenne MeromaMM 10Ka3aTelbCTB, aITOPUTMaMU PEIIECHUS 3a/1ad;
yMeHue (HopMynupoBaTh M OMNEPUPOBATH MOHATHAMHU: ONpEICICHHE,
aKcuoma, TeOpeMa, CJIEICTBHE, CBOMCTBO, IPHU3HAK, JOKAa3aTENIbCTBO,
PaBHOCUJIBHBIC (bopMyIupOBKH; IIPUMEHSATH UX; yMEHHUe
dopmynupoBaTh 00paTHOE U  INPOTUBOIOJIOKHOE  YTBEP)KICHUE,
IIPUBOAUTH IPUMEPBl W  KOHTPIPUMEPHI, MCIOJIb30BaTh METOL
MaTeMaTUYECKON MHAYKLHHN; IPOBOJUTH JA0KA3aTEIbHbIE PACCYKACHUS
IIpY  peuIeHUuH 3a4a4, OLEHHUBAThb JIOTUYECKYI) IIPaBUIIBHOCTH
pacCyKJI€HH; yMEHHME OIIEpUpPOBaThb IOHATUSMH: MHOKECTBO,
IIOJIMHO>KECTBO, OINlE€pallM¥ HaJ MHOXXECTBAMH; YMEHHUE HCIIOJIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIM ~ anmapar Juid  ONMCAHUS  pealbHBIX
IIPOLIECCOB U SIBJICHUM W IIPU PEIICHUU 3aJa4, B TOM YHCIE U3 APYTUX
y4eOHBIX IPEIMETOB; YMEHUE ONEPUPOBATh NOHATUSAMU: Ipad, CBA3ZHBIN
rpad, AepeBo, LUK, rpad Ha IIIOCKOCTH; YMEHHE 33/]aBaTh U ONUCHIBATh
rpadpl pa3TUYHBIMUA CHOCOOAMHM; HCIOJIB30BATh Tpadbl NpU PEHICHUU
3aj1a4

YMeHue onepupoBaTh MOHATUSAMU: HATYpallbHOE YHCIIO, LEN0e YUCIIO,
CTENEHb C LIEIbIM MTOKa3aTeleM, KOPEeHb HaTypalbHOW CTENEHH, CTENICHb
C palUOHAJIbHBIM  IIOKA3aTelieM, CTENEHb C JICHCTBUTEIbHBIM
nokasarenaeM, JorapupM 4UHcIa, CHHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO 4YMCJIA, OCTATOK II0 MOAYNIO, PAallMOHAIBHOE YHUCIIO,
UppAllMOHATIBHOE  YHMCIIO, MHOXECTBA  HATypajbHBIX,  LEJBIX,
pallMOHAIbHBIX, JEHCTBUTEJIBHBIX 4YMCEN; YMEHHE HCIOJIb30BaTh
NPU3HAKU JI€TMMOCTH, HAaMMEHBIINN o0l nenuTenb U HauMEHbIIee
o01iee KpaTHoe, alropuT™ EBKiMIa py perieHun 3a/1a4; 3HAKOMCTBO €
pa3IMYHBIMM  TO3MLIIMOHHBIMH  CHUCTEMaMH  CUUCIICHUS, YMEHHUE
BBINOJIHATH BBIYMCIIEHUE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAKEHUN CO
CTENEeHs MU U Jorapudmamu, npeodpazoBaHus JPOOHO-paLlMOHATIBHBIX
BBIPQXCHHI; YMEHUE ONEPUPOBATH IMOHATHUSAMU: IOCIEN0BATENBHOCTD,
apumernyeckas  Iporpeccusi,  IeoMeTpuyeckas  Iporpeccus,
OeckoHeyHO yObIBaolasi TeOMEeTpUYecKas MpOrpeccus; yMEHHUe
3aJ1aBaTh [1OCJIEI0BATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dopmMyn; yMmMeHuE ONepupoBaTh IMOHATUSAMH: KOMIUIEKCHOE YHCIIO,
COMPSKEHHBIE KOMIIEKCHBIE YUCIIa, MOJYJIb M apI'YMEHT KOMILIEKCHOTO
yuciaa, ¢opmMa 3aluCH  KOMIUIEKCHBIX 4ucenl (reoMeTpuyeckas,
TPUTOHOMETpHYECKass M  anredpamdeckasl); yMeTb IPOU3BOJIUTH
apudMeTHUecCKue JeMCTBUS C KOMIUIEKCHBIMH YHCIaMM; HPUBOAUTH
IpUMephl  MCMOJIb30BAaHUS  KOMIUIEKCHBIX  4YHCEN; ONEepHUpOBaTh




MOHATUSIMHU: Matpuma 2x2 u  3X3, ONpeAeiuTeb MATPHUIIBI,
FeOMeTpI/I‘{eCKI/Iﬁ CMBICJT OHpeI[eJII/ITCJISI

YMeHue onepupoBaTh MOHSATUSMU: PALMOHAIbHBIC, UppPAllMOHAIbHbBIE,
MOKa3aTelbHbIE, CTEIICHHbIE, JIOrapu(MUIECKUE, TPUTOHOMETPUUYECKUE
YpaBHEHUST M HEPABEHCTBA, HUX CHUCTEMBI, YMEHHE OIIEpUPOBATh
MOHITUSIMU: TOXJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEpPaBEHCTBO, CUCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCHUIBLHOCTh
YpaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHUS,
HEPaBEHCTBA U CHUCTEMbl C MOMOIIBIO PA3TMYHBIX MPUEMOB; pelIaTh
YpPAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBI C IapaMETpPOM; HPUMEHSITh
ypaBHEHUs, HEPABEHCTBA, UX CHUCTEMBbI JJI PEIICHUS] MAaTEMaTHYECKUX
3a]1a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTell HAyKU U peasIbHOM JKU3HU

YMeHue onepupoBaTh MOHATUAMU: (DYHKIUSA, 4YETHOCTh (YHKIIHH,
NEPUOIMYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKLIUH, MOHOTOHHOCTH
GbyHKLIMH, SKCTpeMyM (YHKIMU, HauOOoJIblIee U HAaUMEHbIIIee 3HaUCHHsI
(GyHKIMHU Ha TPOMEXYTKE, HETIPephIBHAS (PYHKITHS, aCHMITTOTHI TpaduKa
¢GbyHKLMY, TIepBas U BTOpasi IPOU3BOIHAS (DYHKIIMU, TEOMETPUUECKUI U
¢u3nyecKkuil CMBICI IPOU3BOJHON, IEPBOOOpa3Has, OMNPECIIEHHBIM
MHTErpajl; YMEHHE HaXOJWUTh aCUMIITOTHI rpaduka (yHKIHMH; yMEHUE
BBIUMCIISATh IPOU3BOJHBIE CYMMBbI, IIPOM3BEJEHUS, YACTHOTO U
KOMIO3ULUHN (YHKUINH, HAXOIUTh YpaBHEHUE KacaTeJIbHOU K rpaduky
(GYHKIIMM; YMEHHUE HAaXOJUTh IPOU3BOJHBIC AJIEMEHTApHbIX (YHKIIMIA;
YMEHHUE HCIOJIb30BaTh MPOU3BOJHYIO JUISl MCCIENOBaHUSA (DYyHKIMIHA,
HAXOJUTh HAWOOJbIIME W HAMMEHBIIME 3HA4YCHUs (DYHKIHI, CTPOUTH
rpaMKu MHOTOWIEHOB C UCIIOJIb30BAaHUEM allapara MaTeMaTu4ecKoro
aHaiu3a; NPUMEHATh MPOU3BOJAHYIO JUISI HAXOXKICHHMS HaWIydIlero
pellieHusl B NMPHUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX U
¢bu3nyeckrx 3aaayax; HaXOAUTh IUIOIAAN U 00bEMBI (PUTY € TOMOIIIBIO
MHTETpaa; NpUBOAUTH MPUMEPHl MaTEMaTHUYECKOIO0 MOJECIUPOBAHUS C
NOMOIIBIO AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUSAMU: Trpapuk (QyHKUMH, oOpaTHas
GbyHKLIMsA, KOMIO3UIMSA (QYHKIUHM, TUHEeNHHas (QYHKUIUSA, KBaagpaTHUYHAas
byHKIMS, panmoHaNIbHAs ¢byHKIMS, CTEIIEHHAas ¢byHKIMS,
TPUTOHOMETPUUYECKHE (DYHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
¢byHKIMU, TOKa3aTenbHas M Jorapudmuyeckas (QyHKIUH;, yMEHHUE
CTpPOUTHh TpapuKHU WM3YYEHHBIX (DYHKLIMH, BBINOIHATH MpeoOpa3zoBaHUs
rpaduKoB (YHKIMH, HCIIONB30BATH IPaUKH ISl U3YUEHHSI IPOLIECCOB U
3aBHCUMOCTEM, NMPU pEeUIeHUH 33134 U3 APYTUX y4eOHBIX MPEIMETOB U
3aj]a4d U3 peanbHOM KU3HU; BBIpaXKaTh (POpMyIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA M Tpaduku QYHKUMHA IS
pelleHns ypaBHEHH, HEpaBEHCTB U 3aJlau ¢ TapaMeTpamMu; U300paxkaTh
Ha KOOPAWMHATHOM IUIOCKOCTHM MHOXXECTBA pEIICHUN YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33Jaud Pa3HbIX THUIIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, TOJIM U YacTH, Ha JBUKEHHUE, pabOTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3a/1a4X U3 00JIACTH yIpaBIeHUs JUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABIIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3a/laud, HUCCIEAOBAaTh IOJYYEHHOE DPELICHHUE U
OIICHMBATh MPaBAONOJ00HOCTh PE3YNbTATOB; YMEHUE MOJEIUPOBATh




peanbHBIE CUTYallUM Ha SA3BIKE MAaTEMAaTHUKHU; COCTaBIATH BBIPAXKEHUS,
YpaBHEHUs, HEPAaBEHCTBA M UX CHUCTEMBI [0 YCJIOBHUIO 3aJayH,
UCCIEN0BATh IIOCTPOCHHBIE MOJEIM C MWCIOIb30BAHUEM alapara
areOpbl, HHTEPIPETUPOBATH MOJYYSHHBIN pe3yabTaT

YMeHue oneprupoBaTh MOHATUAMU: cpeiHee apu(MeTnieckoe, MeInana,
HauOoJblllee W  HaWMEHbIllee 3HA4YeHWs, pa3Max, JUcIepcus,
CTaH/JAapTHOE OTKJIOHEHHWE YHCIOBOro HaOOpa; yMEHUE W3BJIEKaTh,
WHTEPIPETUPOBATh MHGOPMAIUIO, MPEACTABICHHYI0 B Tabiulax, Ha
auarpaMmax, rpadukax, OTpakarollyl0 CBOMCTBA pealbHbIX MPOLIECCOB
U SIBJICHUN; NPEICTaBIsATh HMH(OPMALMIO C TMOMOINBIO Tabmull |
JyarpamMM; HCCIEN0BaTh CTAaTUCTHMYECKHUE JaHHbBIE, B TOM YHCIE C
NpPUMEHEHHEM TIpapUuyecKuX METOJOB U DJIEKTPOHHBIX CPECTB;
rpadu4ecKd HUCCIIEAOBAaTh COBMECTHBIE HAONIOJCHUS C MOMOIIBIO
JuarpaMM pacceMBaHUs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIy4YalHBIA ONBIT M CIIydallHOE
coObITHE, BEPOSTHOCTH CIy4aHOTO COOBITHS; YMEHHE BBIUUCISTDH
BEPOSITHOCTb C MCIOJb30BAHUEM TIpapUUeCKUX METOJOB; NPUMEHATh
(GOpMYIBI CIIOKEHUS U YMHOXXEHHS BEpPOATHOCTEH, (OpPMYIly MOITHOMN
BEPOSTHOCTH, popmyny bepHyim, koMOuHaTOpHBIE (DAaKThI U (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEabHBIX COOBITHH; YMEHHE OIEePUPOBATH
NOHATHAMM: CllydaliHas BeEJIMYMHA, PAaCHpPElEICHUE BEPOSTHOCTEH,
MaTE€MaTU4YeCcKoe OXHUAAHUE, AUCIEPCHS U CTAaHAAPTHOE OTKIOHEHHUE
CllyyaliHOW BeIMYUHBI, (QYHKLUUU paCHpelesieHUsT M  IUIOTHOCTH
PAaBHOMEPHOI'0, IIOKa3aTeJIbHOIO M HOPMAJIBHOTO pPacCIpeleiIeHUN;
YMEHHME MHCIIONIb30BaTh CBOWCTBA H3YYCHHBIX PpACHpENeICHUN A
peleHus 3a/lad; 3HAKOMCTBO C TOHSATHSAMM: 3aKOH OOJIBLIMX YHCEIl,
METOJIbl BBIOOPOYHBIX HCCIIEIOBaHUM; yMEHHE HPHUBOIUTH IMPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBLIMX YMCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SABJICHUSX; YMEHUE ONEPUPOBATH MOHATUAMMU: COUETAHNE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YHUCIO NepecTaHoBOK; OMHOM HbroTOHa; ymeHue
MPUMEHSITh KOMOWHATOPHBIE (PAKThl U paCCyKACHUS AJIs pellIeHUs 3a/1a4;
OLICHUBaTb  BEPOATHOCTH  pEAIbHBIX  COOBITHHA; COCTAaBJIATh
BEPOSITHOCTHYIO MOJIEIb M HHTEPIPETUPOBATH NOJIYYEHHBIA PE3YJIbTAT

YMeHHe ONnepupoBaTh IMOHATHAMHU: TOYKA, IpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YyIrja, IUIOCKUH Yrod,
JIBYTPAHHBI YTOJ, TPEXIPAHHBIA YIOJ, CKPEIIMBAKOIINECA MNpPsSMBIE,
MapaJuIEIbHOCTh U NMEPHEHANKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YIroj
MEXAY NPSIMBIMH, YroJl MEXKIY HPSIMOM M INIOCKOCTBIO, YrOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSIMBIMH, PACCTOSTHUE MEXKY IUIOCKOCTSAMM; YMEHHE UCII0JIb30BaTh IIPU
peLIeHUH 3a]la4 U3ydeHHbIe (PaKThl U TEOPEMbI TNIAHUMETPHUU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXAIOIIETO MHUPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIU C IIOMOLIbI0 I'E€OMETPUYECKUX IOHATHUH U
BEJIMYUH, PEIIATh CBSA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a9U
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YMeHue onepupoBaTh MOHIATHIMHU: IUIOMAAL GUTYPHI, 00BEM QUTYDHI,
MHOT'OTPaHHMK, ITPaBUJIbHBIII MHOTOI'PAaHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnesa, npusma, nupamuaa, ¢urypa u IHOBEPXHOCTh
BpallleHNs, [UIUHIP, KOHYC, IIap, cdepa, miomans chepsl, MIonaas
MOBEPXHOCTU MUPAMMJIBI, MPU3MBI, KOHyca, LUIMHApA, 00bEM KyOa,




MPSAMOYTOJIBHOTO TMapajulesieNuIela, TUpaMubl, TPU3MbI, WIMHJPA,
KOHyca, 11apa, pa3BEpPTKa IOBEPXHOCTH, CEUEHUsI KOHYCAa M LWINHAPA,
NapajuieJbHblE OCH WM OCHOBAaHUIO, CEUEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi ceppl, IUIUHIPA, KOHYCAa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, 1300pakaTb MHOTOIPaHHUKU, (PUTYPBI U TIOBEPXHOCTH
BpallleHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE MPUMEHITH CBOMCTBA F€OMETPUUECKUX (QUTYDP, CAMOCTOSTEIIHHO
(bopMyIHpOBATH OIPEACIICHUS U3Y9aeMBbIX (PUTYp, BBIIIBUTATh TUIIOTE3HI
0 CBOWCTBaX M MPU3HAKAX F€OMETPUUECKUX (UTYpP, 0OOCHOBBIBATH HIIU
ONpoBepraTh HX; YMEHHE MPOBOIAUTH KiaccUpuUKauuioo ¢Guryp Imo
pa3IMyYHbIM MpPU3HAKAM, BBIIOJHATE HEOOXOIUMBIE JOIOJHUTEIbHBIC
MIOCTPOEHUS

11

YMeHue onepupoBaTh TOHATHSAMH: JBH)KEHHE B IPOCTPAHCTBE,
napajJiesIbHbli IepeHOC, CHMMETPUS Ha IUIOCKOCTU M B IIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue mono0usi, MomoOHbIe (GUTYpBI; yMEHHUE
pacrio3HaBaTh paBHbIE U M0JI00HBIE (DUTYpPBI, B TOM YMCJE B IPUPOAE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh I'€OMETPUYECKHE OTHOLICHUS
NOpU PEUICHWW 337a4; HAXOJUTh T'€OMETPHUUYECKHE BEIUYMHBI (JTIMHA,
yroj, IUIOMIAJb, O0BEM) MPH pElICHUM 3ajady M3 JPYrux y4deOHBIX
NPEIMETOB M U3 PEAbHOM KU3HU; YMEHHE BBIYMCIIATH TEOMETPHIECKUE
BEJIMYMHBI (JJIMHA, Yroj, IUIOIaAb, 00BEM, IUIOLIA/b MOBEPXHOCTH),
UCTIONB3Ysl M3y4YCHHbIE (OPMYJIBI M METOJbl, B TOM YHMCIIE: IUIOIIA/h
HOBEPXHOCTU MUPAMU/IbI, IPU3MBI, KOHYCa, IIMIIMHJIPA, TUIOLIalb Chepsl;
00BbEM Ky0a, MPSAMOYTOJIBHOTO Napajiesienunea, NupaMubl, MPU3MBbI,
LWIMHIpPA, KOHYCa, Ilapa; YMEHHE HaXOAUTh OTHOILEHHE OOBEMOB
110JI00HBIX GUryp

12

YMeHue oneprupoBaTh MOHATUAME: MPSMOYTOJIbHASI CUCTEMa KOOP/IMHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJAMHATBHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpA HA YHCIIO, Pa3lIoKEHHE BEKTOpa Mo Oa3ucy,
CKaJISIPHOE TIPOW3BEICHUE, BEKTOPHOE IPOU3BEACHUE, YTOJ MEXIy
BEKTOpaMH; YMEHHE MCITOJIb30BaTh BEKTOPHBIN M KOOPIUHATHBIA METO/T
JUIA pEIIeHUs TEOMETPHUYECKUX 3a7ad W 3a]ad JPYrux y4eOHBIX
peIMETOB

13

YMeHue BbIOMpATh MOAXOIAIMN METOA JUIsl peIIeHUs 3ajjauu;
[IOHUMAaHUE 3HAYMMOCTH MATEMaTUKU B H3YyYEHUHU IPUPOIHBIX U
OOLIECTBEHHBIX MPOIIECCOB U  SBJIEHUH; YMEHHME paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B MCKYCCTBE, YMEHHUE IPUBOIUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITUM POCCHUIUCKOM M  MHPOBOH
MaTEMaTU4YECKON HAyKu




INIEPEYEHDb 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Kon

1 Yucna u BBIYUCICHUS

1.1 Harypasibable u 1ensle yucna. [IpusHaky qenMMOCTH HEIIbIX YUCE

12 Panmonaneubie uncina. OOBIKHOBEHHBIE W JECSATHYHBIE JPOOH, TIPOIEHTHI,
' OCCKOHEYHBIC MTEPUOTUUCCKHUE TPOOH

13 Apudmerrdeckuii KOpeHb HaTYpaJIbHOU cTereHu. JIecTBus ¢ apupMeTHICCKUMHU
' KOPHSIMH HATypaIbHOW CTCTICHH

14 Crenens ¢ nensiM okasaresieM. CTeneHb ¢ palluOHaIbHBIM MToKa3aTeseM. CBoMCTBa
' CTEIECHU

15 CuHyCc, KOCMHYC W TaHTE€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTAHTE€HC YHCIOBOTO apryMEeHTa

1.6 Jlorapudm uncina. JlecaTnynabple U HATYpAIbHBIC JTOTapHU MBI

HevictButenbHple 4yucia. ApudMeTHdeckue oOomnepanud ¢ ACHCTBUTEIBHBIMHU
1.7 yrcnamu. [IpubnuxEHHble BRIYUCICHNUS, IPAaBUIIa OKPYTJICHUS, TPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUI

1.8 [TpeoOpazoBaHre BBIPAKCHHM
1.9 KommuiekcHble uncia
2 YpaBHEHMs U HEPABEHCTBA
2.1 Llenbie U IpOOHO-paAIIOHAIbHBIE YPAaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomeTpuyeckue ypaBHEHUs
2.4 IToka3zarenbHble U JorapupMuUyecKre ypaBHEHUs
2.5 Llenbie 1 1pOOGHO-paAIIIOHAJIbHBIE HEPABEHCTBA
2.6 HppainmoHanbHble HEpaBEHCTBA
2.7 IToka3zarenbHble U JOrapupMuyeckie HepaBeHCTBA
2.8 TpuroHomeTpuyeckue HepaBeHCTBA
2.9 CuHCTeMbl U COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.1
0 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.1 . .
1 Marpwuiia cucTeMbl THHEHHBIX ypaBHEHHN. OTIpeIeuTeb MaTPHUITHI
3 DyHKIHH U TpadUKh
31 OyHk1us, cnocoObl 3aanus QyHkiuu. I'padux ¢yHkumuu. B3zaumuao obparHble

¢dbyukimn. YétHple u HeuéTHble pyHkuuu. [leprognueckue GpyHkumm

39 Ob6nacte ompeneneHuss M MHOXKECTBO 3HaueHWd QyHkuuu. Hymu ¢yHkumm.
' ITpomexxyTkn  3HaKOHmoCTOSHCTBA. [IPOMEXYTKM  MOHOTOHHOCTH  (YHKIIHH.




Makcumymbl 1 MUHEUMYMBI QyHKIuH. HaunOonpliee W HauMeHbIIee 3HAUYCHHE
(GYHKINN Ha TPOMEKYTKE

Crenennass (pyHKIMS ¢ HATypaJdbHBIM M IIeNIbIM IOKa3zareiaeMm. EE cBoiicTBa u

3.3 s .
rpaduk. CBoiicTBa u rpaduk KOpHsS N-0i cTeneHn
3.4 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA M rpaduKu
3.5 ITokazaTenpHas u orapudmudeckas QyHKIIMU, KX CBOWCTBA U Ipaduku
36 Toukm pa3peiBa. AcumntoThl rpadukoB ¢yHkuui. CpoiicTBa (QyHKIMH,
HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS II0CIIEN0BATEIHLHOCTEN
3.8 Apudmernueckast 1 reoMmeTpruueckasi nporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTemaTH4ecKkoro aHaausa
4.1 ITponsBonnas Gynkiun. [Tpon3BoaHbIe HIeMEHTAPHBIX (QYHKIHHA
[IpumeHeHre NPOU3BOAHON K HCCIENOBaHMIO (YHKIMHA HAa MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. HaxosxaeHre HanOobIIero 1 HauMEHbIIero 3HadeHusi GyHKIUU Ha
OTpe3Ke
4.3 ITepBooOpazHas. MHTerpan
S) MHOXeCTBa U JIOTHKA
5.1 MHOXeCTBO, ornepanuu HajJ MHOKecTBamu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTh
6.3 KomOuHaropuka
7 I'eomerpus
7.1 Durypsl Ha MIOCKOCTH
7.2 ITpsiMble U IJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tesa ¥ NOBEPXHOCTH BPaLCHMUSI
7.5 KoopauHats!l 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTUYECKOTO aHaIN3a, TeOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byty3os B.®., Kanomues C.b. u np.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

HNHpopManmmoHHO-METOANIECKOE ITMCHbMO 00 0COOCHHOCTSIX
npenogaBaHus yueOHoro npeamera «Marematuka» B 2026/2027
yaeoHoM rojy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

Metoauueckue peKOMEH IalMK MO CO3IaHUI0 KJIACCOB
TEXHOJOTUYECKOTO U €CTECTBEHHO-HAYYHOTO PO(UIIeii U KJIacCoB ¢
YIIIyOJICHHBIM U3YUYE€HHEM MaTeMaTUuKU, (PU3UKU, XUMUU, OMOJIOTHU B
00111600pa30BaTEIbHBIX OPraHU3ALMIX C UCTI0JIb30BAHUEM
HH(DPACTPYKTYPHI, CO3TAaHHON B paMKax HAIMOHAILHOTO ITPOCKTa
«O0pazoBanue» (KBantopuymsl, [T-kyOsl, Touku pocta u ap.) (2026 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2026.p
df

COOpHMK TUNOBBIX 33JJaHUM ISl TEKYILIETO OLEHUBAHMS 110 Y4€OHbIM
npeametram «Marematuka» u «adopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij _matematika_informatika 2024.p
df

Meroanueckue pekomenanuu. ClieHapuyu KOMIUIEKTOB Y4€OHBIX
3aJIaHU-KOHTEKCTHBIX 33]1a4 K yueOHOMY Kypcy «BeposiTHOCTh U
cratuctukay. 7 kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost _i_statistika komplekty ucheb
nyh zadanij 2024.pdf

MeTtoandeckue pekomeHaanuu. Cucrema oleHKH JOCTHXKEHUM
MJIAHUPYEMBIX MPEAMETHBIX PE3yJIbTaTOB OCBOCHUS yueOHOTO MpeIMeTa
«Marematukay. 10-11 xmaccer (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo _matematika 2024.pdf

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
HUHTEPHET
«Mosg mkosa»  https://academy-content.apkpro.ru/
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