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MNOACHUTEJBHASA 3AIINCKA

['eomerpust sBiIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YCHHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HAIIPaBJICHHOCTH M MPEAMETOB T'yMaHHUTAPHOTO LHMKIA. [IOCKOJIBKY JIOrMYEeCKOE MBIILIECHUE,
dbopMupyemMoe TNpuU H3YyYEHUH OOYYAIOUIUMUCS MOHSITUMHBIX OCHOB TE€OMETpUH, IMpH
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUUYECKUX 3a/la4, YMEHHUE BBIABUIATh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEIICHUHU 3aJa4 €CTEeCTBEHHO-HAyYHOrO IMKJA, B YACTHOCTH (PU3UUECKHUX
3azay.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOa€HHOM ypOBHE —
pa3BUTHE HHIUBUAYAIbHBIX CIIOCOOHOCTEH, OOy4yaroluXcsl MpU H3YYEHUU T€OMETpUH, Kak
cocTaBlsitolIell mpeaMeTHON oOmactu «MaremaTuka U HHpOpMaTHKa» dYepe3 obecrneueHue
BO3MOXXHOCTH MPHOOPETEHUs U HUCMOJIb30BaHUS Oojiee TIyOOKUX T€OMETPUYECKHX 3HAHUHU U
NeMCTBUH, CIeNM(UYHBIX T€OMETPHH, U HEOOXOAMMBIX Ul YCIIEUIHOTO MPOo(hecCHOHAIBHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropUTEeTHBIME 3a/ladyaMH Kypca Tr€OMETPUU Ha YriyOJIE€HHOM YpOBHE, paCHIMPSIOIMIUMU
U YCUJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paclIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK YacThU MHUPOBOH KYJIbTYphl H
(GopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dopMHupoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIHNX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBAaTH W H3y4aTb pa3HbIE  SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATUIHOrO ammapara no paszaeny «CrepeoMerpus» ydyeOHOro
Kypca reOMeTpHH;

(dbopMUpOBaHNHE YMEHHUS BIIAJETh OCHOBHBIMU MOHSTUSMH O MPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHS 3a/1ay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEKaxX, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dopmupoBaHue IOHUMaHUS BO3MOXXHOCTH AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMuUpOBaHHE MOHMMAHUS POJM AKCMOMATHKH TNPU MPOBEICHUU
paccyXJIeHNN;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [0KA3aTelIbCTB M aJTOPUTMOB pEILLIEHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pPELICHUsS
CTEpEOMETPUYECKHUX 337a4 M 3aJad C NPaKTUYECKUM CcoJiepKaHueM, (OpMHUpOBaHHE
NpEJCTaBICHUs] O HEOOXOIUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKU B MTPOBECHUH JI€YKTUBHBIX PACCYyXIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00y4aromuxcs, MO3HABATEIbHOM AaKTUBHOCTH, HCCIEIOBATENICKUX YMEHUH, KPUTHYHOCTHU
MBIIUIEHHSI, UHTEpEca K U3Y4eHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIUSX U MPU W3YYEHUH JPYTHX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS PEATbHBIX CHUTYyalluid, HCCIEA0BaAHUS
MTOCTPOEHHBIX MOJENEH, NHTEPIIPETALIUHU TIOJYYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMH COJIEP)KAaTEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpanieHus», «BeKTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J[BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMH T'€OMETPUH Ha yriayOonéHHoM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTHYECKHX YMEHUH
pacripeniesiieTcsi He TOJBKO TII0 COJACpXKATelIbHBIM JIMHUSM, HO W MO TojxaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJibTaTaM  OCBOCHUS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaiaiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHM30BaTh OBJAJEHUE T'€OMETPUUECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M TOCTYIMATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[lepexon K U3y4EHHUIO TE€OMETPUH HA YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneuuTbh yriayOn€HHOEe M3y4yeHUE TEOMETPUM  Kak
cocTaBisolIeil yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIIMM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).

COAEPKAHUE OBYUEHMUSA
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IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS cTepeoMeTpuu. Touka, mpsimasi, IMII0CKOCTh, MpocTpaHCcTBo. [lonATne
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIONINECS, TapajlIeIbHbIE U
cKpeluBaromuecs npsamsele. [IpusHaku ckpemuBaromuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IapajuIelIbHbIE IIPSIMBIE B IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSAMBIX, MApaUIEIbHOCTh NOpAMOW M IUIOckocTH. [lapamiensHOoe UM IEHTpAJIbHOE
pOeKTHpOBaHue, n300paxxenue ¢puryp. OCHOBHBIE CBOICTBA MapalljieIbHOIO MPOEKTUPOBAHHUS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMUA CTOPOHAMM, YTOJI
MEXIy NPSAMBIMH B IIPpOCTpaHCTBE. llapainenbHOCTh IIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOICTBA MapayieNbHbIX TIockocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH:
TETpadap, NapajuIeICIUIe, IOCTPOCHUE CEUECHUM.

[lepieHAUKYIAPHOCTE TPAMOM M IUIOCKOCTH: IEPIECHIUKYJISAPHBIE IpSMBIE B
IIPOCTPAHCTBE, IIPSIMBbIE IapajUICIbHBIE M IEPHEHIUKYISIPHBIE K IIIOCKOCTH, IPU3HAK



MEPIECHANKYJSIPHOCTH TPSAMOM M IUIOCKOCTH, TeOopeMa O TMpAMOM MNEepHeHIUKYIIPHOU
II0CKOCTH. OpTOroHanbHOE MpOoeKTUpoBaHue. [lepneHauKyssp U HaKJIOHHBIE: PAacCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYPHI HA IIIOCKOCTD.
[lepneHAuMKyISIPHOCTh TUIOCKOCTEN: MIPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIocKocTel. Teopema
0 TPEX NEPHEHIUKYJIIAPaXx.

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY NPSMOM U INIOCKOCTBIO, IBYTPAaHHBIN YIoJl, JMHEUHBINA
yroa JBYrpaHHOro yria. TpéXrpaHHbli W MHOrorpaHubie yribl. CBOWCTBa IJIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPAaHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIa.

MHororpaHHuKu

Bunbl MHOrorpaHHuMKOB, pa3BEpTka MHororpaHHuka. [lpusma: n-yroiapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M MOJIHAS MOBEPXHOCTHh Mpu3Mbl. [lapannenenumnen,
IIPSAMOYTOJIBHBIA MapajulelIeNIiNe]l W ero cBoWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHOTOTpaHHHKa. Teopema Oinepa. [IpocrpancTBenHas teopema I[ludaropa. IMupammpma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMuel. CBoiicTBa pédep U OOKOBBIX TpaHei
NpaBUIbHON nupamubl. [IpaBuiibHbIE MHOTOTpaHHUKH: IMpaBUJIbHAs NpH3Ma M IpaBUIIbHAs
NUpaMuJia, paBUiIbHASL TPEYTOJIbHAS IMPaMKJIa U MIPaBWIbHBIN TeTpadip, Ky0. Ilpencrasnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa31p, NOAEKASAP U HKOCAIP.

Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans 6okoBoit
MOBEPXHOCTU U IIOJIHOM IOBEPXHOCTU MPSMOM HPHU3MBbI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOI TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIILHOM MUPAMMJIBI, TEOPEMA O IUIOIIAIN YCEUEHHONW MUPAMU/IBI.

CuMmMeTpuss B IPOCTPAHCTBE. DIEMEHTHI CUMMETPUM IPAaBUIIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS MapajulelIeNuIena, CUMMETpUs
MIPaBUJIBHBIX NIPU3M, CHMMETPHS NPABWIIBHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPbI
KOJIJTMHEApHbIe, COHAIpABICHHBIE W TPOTHUBOIIOJIIOKHO HAaIPaBJICHHbIE BEKTOpPHL. PaBeHCTBO
BEKTOpOB. JlelicTBUSI C BEKTOpaMH: CIOKEHHE M BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXKEHHME BeKTopa Ha uyucio. CBoiicTBa cioxeHus BekTopoB. CBoiicTBa
YMHOXXEHHUS BeKTOopa Ha 4ucio. [loHsaTHe KoMIutaHapHble BEKTOphl. [IpU3HAK KOMIUTaHApHOCTH
Tpéx BekTopoB. I[IpaBuio mapamnenenumnena. Teopema O pas3lokKEHUH BEKTOpa MO TpPEM
HEKOMITJTAHAPHBIM ~ BeKTOpaM. lIpsMoyrombHass cucreMa KOOpPIWHAT B  IPOCTPAHCTBE.
Koopnunats! BekTopa. CBsi3b MeXAy KOOpPAMHATAMHU BEKTOpa M KOOPJIMHATAMU TOYEK. YTOI
MexIy BekTopamu. CKaIsipHOE MPOU3BEACHNE BEKTOPOB.
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Tesa BpameHus

[ToHsATHS: UMIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, cheprueckas
MOBEPXHOCTh, OOpasyoume MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnosoxkeHue cepbl U MIOCKOCTH, KacaTelbHas INIOCKOCTh K
chepe. M300paskeHne Ten BpalieHus Ha MII0CKOoCTH. Pa3BépTka mummHIpa u KoHyca. CuMmMeTpust
cdepsl U mapa.



O06BéM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHHOTO
napajenenunena u cueactsus u3 He€. OO0bEM NPAMOM W HAKIOHHOM MPHU3MBI, IHIUHIPA,
nupamMuabl 1 Konyca. O0bEM mapa 1 1apoBOro CETMEHTa.

KomOuHnanmu Tten BpalleHuss U MHOrorpaHHukoB. llpu3ma, BhIucaHHass B LMIMHID,
onucaHHas okojo LwiuHApa. [lepeceyenue cdeprl u mapa ¢ miockocTero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B
MHOT'OTPaHHMK WJIM TEJIO BPALLCHMUS.

[Tnomanps MOBEPXHOCTH LMIMHJIpA, KOHYyca, Iulomags ceprl n e€ yacteid. Ilonobue B
npocrtpadctBe.  OtTHomeHue 00bEMOB, IUIOMAAEH IOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue momodusi, romoreTus. Pemenue 3aaad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceuyeHMH MHOTOTPAaHHUKOB M TEl BpALICHUS: CEYCHMsS LWIMHIpA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHUIO U
IPOXOJAIINE Yepe3 BEPIIMHY), CEYEHMsI 11apa, METOJbl TOCTPOCHUS CEYEHMI: METOJ] CJEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepanun Hal BeKTOpaMu. BeKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXeHHUs. [IpsimoyronbHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnokenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOM MpH
PEILIEHNN T€OMETPUYECKUX 3a/1ay.

JBu:KeHUS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)KCHUH. Buabl NBW)KEHMI: NMapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpHS,
3epKajbHas CHMMETpPHs, TOBOPOT BOKpYT npsmoii. [Ipeo6GpazoBanus nogodus. Ilpsmas u coepa
Oiinepa.

INVIAHUPYEMBIE  PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazknanckoe BOCIMTAHME:

Cc(OPMHPOBAHHOCTh ~ TPAKJAHCKOM  TMO3MIUM  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4YJE€HA POCCHIICKOT0O 0OIECTBa, MPEACTaBICHHE O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJIECHUH, HPOLEAYp TpakJIaHCKOro oOIiecTBa
(BBIOOPBI, OMPOCHI U JPYroe), yMEHHE B3aMMOJIEHCTBOBATH C COLMAIbHBIMH MHCTUTYTAMU B
COOTBETCTBUH € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) naTpuoTHYeCKOE BOCIMTAHHUE:

c(OpMHUPOBAHHOCTh POCCUMCKON Tpa)kIaHCKON HJIEHTUYHOCTH, YBOKEHUS K IMPOLUIOMY U
HACTOSIIIEMY POCCUMCKON MaTEMaTUKH, LICHHOCTHOE OTHOLIEHUE K JOCTHIKEHUSIM POCCUUCKUX
MaTE€MaTUKOB U POCCUMCKOM MAaTe€MaTUYECKOW IIKOJIbI, MUCIOJIb30BAHUE ITUX JOCTUKEHUU B
JPYTuX HayKax, TEXHOJIOTUSX, Cepax IKOHOMHKH;

3) IyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAaHME  JYXOBHBIX  ILIEHHOCTEH  poccuiickoro  Haponxa, c(HOpMUPOBAHHOCTb
HPaBCTBEHHOI'0 CO3HAHUSA, YTUYECKOTO ITOBEJCHUS, CBSI3aHHOIO C IIPAKTUYECKUM ITPUMEHEHUEM



JOCTYDKCHUH HAayKHW M JCATEIBHOCTHIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIa/Ja B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUYas ICTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, pEHICHUH, PACCYXIACHUH, BOCIPUUMYUBOCTh K MAaTEMaTHUYECKHUM acIeKTaM
pa3IMYHBIX BUJOB HCKYCCTBA,;

5) puznueckoe BocniuTanme:

c(hOpMUPOBAHHOCTh YMEHHMSI IPUMEHATH MaTEMaTUUECKHE 3HAHUS B MHTEPECax 3J0POBOTO U
Oe3omacHOTO 00pa3a KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pPOBOE
nuTaHue, COATAHCUPOBAHHBIA PEXUM 3aHATHH M OTAbIXA, pEryJsipHas Qu3nyecKas
AKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE IMPH 3aHATHUSX CIOPTUBHO-03I0POBUTEIBHOMN
JeSTEIbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPy, OCO3HAHHE LIEHHOCTH TPYAOIIOOMS, HHTEPEC K Pa3IUYHBIM cdepam
po(heCCHOHATILHOM JISSTEIIBHOCTH, CBSI3aHHBIM C MaTEMAaTUKOW U €€ MPHIOKCHUSIMH, YMCHUC
coBeplIaTh OCO3HAHHBIA BbIOOpP Oyaymieil mnpodeccun U pealu30BHIBATH COOCTBEHHBIC
JKU3HEHHBbIE IUIaHbI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
CcaMO0OOpa30BaHUI0 Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B
PEIICHUH MTPAKTHICCKHUX 33729 MAaTeMAaTHUECKOM HAIPABICHHOCTH;

7) 3K0JI0OTHYECKOe BOCITHTAHHE:

c(OpPMUPOBAHHOCTh  SKOJIOTMYECKON  KYJIbTYpHl, IOHUMaHHE BJIUSHHUS  COLMAIBHO-
9KOHOMHYECKUX TPOIECCOB HAa COCTOSHHE IPHUPOJHON W COIMAIBHON CpeIbl, OCO3HAHWE
MIO0ALHOTO  XapakKTepa  dAKOJOTHYECKHX  MpoOjeM, OpHEHTAlMs Ha  IpPUMEHEHUE
MaTeMaTHYeCKUX 3HAHWM Ui pelieHus 3a/1a4d B 00JaCTH OKpYXalolel cpepl, MIaHUPOBAaHUE
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX MOCIEICTBUHN ISl OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOIIECTBEHHON TMpakTUKH, MOHMMaHHE MaTeMaTHYeCKOW Hayku Kak chepsl
YeNIOBEUYECKON JIeSATEIbHOCTH, ITAOB €€ pa3BUTHS U 3HAUUMOCTH JJIS Pa3BUTHSI IIUBUIIH3AIIHH,
OBJIAJICHUE SI3BIKOM MATEMAaTHKH M MaTEMaTHYeCKOW KYJIBTYpOH KaK CpPEJICTBOM ITO3HAHUS
MHpa, TOTOBHOCTh OCYIICCTBIISATH TPOSKTHYID U  HCCIIEJOBATEIBCKYIO JICITEIHLHOCTh
WHAWBUAYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHUBeEPCAJIbHbIE YUeOHbIE T1eHCTBHUS

ba3oBble Jornyeckune 1eCTBUS:

BBISIBJISITH W XapaKTEpU30BaTh CYIIECTBEHHBIE TPU3HAKH MAaTEMATHUYECKUX OOBEKTOB,
MOHSATUN, OTHOIIEHWHA MEXKIYy TOHATHSAMHU, (HOPMYyIUpPOBATH OMNPENCIICHUS TOHITHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUSA /JIA OOOOIICHUS H
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUpPOBATH ¥ MPEOOpPa3OBHIBATh CYXKACHUS: YTBEpAUTEIbHbIE U
OTpHUIIATENbHbIE, €IUHUYHBIE, YACTHBIE M OOIIHE, YCIOBHBIC;

BBISIBJIAIT MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHUBOpEYMsl B (paKTax,
JMAHHBIX, HAOMIONEHUSX U YTBEPXKACHHUSX, TMpeaararb KPUTEPUU ISl BBISIBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;



JiefaTh BBIBOJBI C MCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W HHIYKTHUBHBIX
YMO3aKJIFOUeHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JJOKA3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKACHUH (IIPSMBIE U OT
MIPOTUBHOTO), BBICTPAWBATh ApPTyMEHTAIIMIO, TMPUBOJIUTH TMPUMEPHl MW KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYKJICHHS U BBIBOJIBI;

BEIOMpATh CIIOCOO pelieHus y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TOIXOISIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBaresLCKue AeiiCTBHA:

HCITOJIH30BaTh BOIPOCHI KaK MCCIIENOBATEIBCKHN HMHCTPYMEHT MO3HAHUA, (HOPMYIHUPOBATh
BONIPOCHI, (DPUKCUpYIOIIME NPOTHBOpPEYHE, MPOOJIEeMYy, yCTaHABIMBAThH HCKOMOE W JAaHHOE,
(GbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITCJILHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,  HCCIEAOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SIBICHMSI, MPOIECCa, BBIIBICHHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBIICHUSAMH, ITPOIIECCAMMU;

CaMOCTOSITEIILHO (OPMYJIMPOBATh OOOOIICHUS W BBIBOJBI IO pe3ylibTaTaM MPOBEASHHOTO
HAOIIO/IEHUS!, UCCIIEJIOBAHUS, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTATOB, BHIBOJIOB
1 0000IIEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Patora ¢ undopmanmeii:

BBISIBIIATH ACUIIMTHI MH(POpPMAIIMU, TaHHBIX, HEOOXOJAUMBIX JIJI1 OTBETAa Ha BOIPOC W IS
pelieHus 3a1a4uu;

BHIOMpaTh HMHPOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB, aHAJU3HPOBAThH,
CUCTEeMAaTU3UpPOBaTh M HUHTEPIPETUPOBATh WH(GOPMAILMIO PA3NUYHBIX BHAOB H  (HopMm
MPE/ICTABICHHUS;

CTPYKTYPUPOBaTh HHPOPMAIIUIO, TIPEACTABISTEH €€ B pa3IMUHbIX (hopMax, HILTIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAEKHOCTh HWHGOPMALMK TIO  CAaMOCTOSITENFHO  CPOPMYIHUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBHUS

OO6uenne:

BOCTIIPUHUMATh U (POPMYIHPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSMU H IEISIMU
oOIIeH s, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTaxX, AaBaTb IOACHCHUA IO XOAYy PCHICHUA 3aaadyd, KOMMCHTUPOBATH HOHy‘ICHHBIﬁ
pe3yIIbTaT;

B XOJ€ OOCYXJCHHs 3a/laBaTh BOMIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEeMbI, MPOOIEMBI,
peliaeMoii 3a7auu, BBHICKA3bIBAaTh WJEH, HAIEJICHHBIC HA MOMCK PEIICHHUs, COTIOCTABISTh CBOH
CYXKACHUA C CYXKACHUAMU NPYTHUX YHYAaCTHUKOB AHAJIOra, O6H3py>I(I/IBaTB pasiiniaue nu CXOJACTBO
MO3UINH, B KOPPEKTHOH (hopMe GOpMYIHPOBATH Pa3HOTIIACHS, CBOH BO3PAKCHUS;

MPEJICTAaBISITh PE3YNbTAaThl PENICHUS 3a/add, SKCIEPUMEHTa, HWCCICIOBAHMs, IPOEKTa,
CaMOCTOSITENILHO BbIOMpaTh (OpMaT BBICTYIJIEHUS C YYE€TOM 3aqad TMpPE3eHTaAlud U
0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicCTBUS
Camoopranusanus:



COCTaBJIATh IUIAH, AJITOPUTM pELIEHUs 3a7auyd, BbIOMpPATh CIOCOO peleHHs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLHOHAJIbHBIH HHTEICKT:

BJIAJICTh HABBIKAMU MO3HABATENIBHON pe(IeKCUM KaK OCO3HAHUS COBEPILAEMbIX JECHCTBUH U
MBICIIUTEIBHBIX ~ IPOIIECCOB, WX Ppe3ydbTaToB, BIAAECTh CHOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHNs MaTEMaTUUECKOH 3aauu;

IPEBUIETh TPYJHOCTH, KOTOpbIE MOT'YT BO3HMKHYTh INpPU PpEIIEHUH 3a/aud, BHOCUTh
KOPPEKTHBBI B JI€ATEIbHOCT Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAlIEHHBIX OLUIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHITH IPUUUHBI JOCTHKEHHS
WIA HEJAOCTH)KEHHsI pe3yJIbTaTOB JESATEeNbHOCTH, HAaXOOUTh OHIMOKY, JaBaTb OLIEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBUAYaIbHOW pabOThl Hpu
peleHuH y4eOHbIX 3ajjay, NPUHUMATh 1ieJlb COBMECTHOH J€ATEeNIbHOCTH, IIJIAHUPOBATh
OpraHU3alMI0 COBMECTHOW paboThl, paclpenessaTh BUIbl paboT, 10roBapuBaThCs, 00CYXIaTh
MIPOILIeCC U PE3ybTaT paboThl, 0000IIaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (0OCyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U UHBIE), BBIOJIHATH CBOIO 4acThb pabOThl U KOOPAMHHMPOBATH CBOM JEWUCTBUS C
JPYTUMH 4YJ€HaMU KOMaHJIbl, OLIEHMBAaTh KayeCTBO CBOErO BKJIaJa B OOLIMH MPOJYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ky1acca o0yyaromuiicss HAy4YUTCS:

e CBOOOJHO OMEPUPOBATh OCHOBHBIMM MOHATHUSIMH CTEPEOMETPUH IPH PELICHUH 3aj1ad U
IPOBEIEHUN MaTEMAaTUYECKUX PACCYKICHU;

® IPUMEHATh AKCHOMBI CTEPEOMETPUHU U CIEACTBHS U3 HUX MPHU PELICHUU T'€OMETPUUYECKUX
3a/1ay;

e KJIAaCCU(PHUIMUPOBATh B3aUMHOE PACIIOJIOKEHUE TNMPSMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBATh MOHATUSAMH, CBSI3aHHBIMH C YIJaMH B NPOCTPAHCTBE: MEXIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH | IJIOCKOCTHIO;

e CBOOOJHO ONEPUPOBATH MMOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMH;

e CcBOOOJHO paclio3HaBaTb OCHOBHBIE BHUJbl MHOTOI'PAaHHHUKOB (TpH3Ma, MHpaMuja,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e KJIacCU(PHUIMPOBATH MHOTOTPAHHUKH, BBIOMpasi OCHOBAHUS JUIs KilacCU(UKALIUY;

e CBOOOJHO OMNEpUPOBATH IMOHATUSMH, CBS3aHHBIMH C CEUYEHHEM MHOI'OI'PAaHHHKOB
TUTOCKOCTBIO;

® BBINOJHATH MapaJljIeNbHOE, LIEHTPAIbHOE U OPTOrOHAIBbHOE MPOEKTHpOBaHUE (uryp Ha
IUIOCKOCTb, BBIIOJIHATh N300paXkeHUs (PUTyp Ha MIOCKOCTH;

® CTPOUTH CEUYECHHS MHOTOI'PAaHHHKOB Pa3JIMYHBIMH METOJAMHM, BBINOJIHATH (BBIHOCHBIC)
MJIOCKUE YEPTEkKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYp: BH CBEPXY, COOKY, CHH3Y;



® BBHIYHUCIATH IUIOMAAM  TOBEPXHOCTEW  MHOTOTPAaHHUKOB  (Tpu3Ma, NOHUpamMuaa),
reOMETPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

e CBOOOAHO ONEpPUPOBATh MOHATUSAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh H
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYPBI;

e CBOOOJHO ONEPUPOBATh MOHATUAMHU, COOTBETCTBYIOLIMMHU BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;

® BBINOJHATH JEHCTBUSA HAJl BEKTOPAMU;

e pemiaTh 3aJayd Ha JI0Ka3aTelIbCTBO MAaTeMaTHMYECKUX OTHOLIEHWH U HaXOXJICHHE
reOMETPUYECKUX BEJIMYMH, HMPUMEHSS U3BECTHbIE METOJbl IPU PELICHHMM MaTeMaTHYEeCKUX
3a]1a4 TOBBIIIEHHOTO ¥ BEICOKOTO YPOBHSI CJIOXKHOCTH;

® [PUMEHATh MPOCTEHIlNE MPOrpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHbIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYECKUX 3a]1aY;

® U3BJIEKATH, IPEOOPA30BBIBATh U MHTEPIPETHPOBATH MHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reOMEeTpHYECKUX (PUTypax, MpenCcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

® TMPUMEHATH NOJTYYCHHBIC 3HAHUS HA NMPAKTUKE: CPAaBHUBATh M aHAIM3UPOBATH pealbHBIC
CUTYalluH, TPUMEHITh W3YYEHHBIC TOHSATHS B IPOLECCE MOMCKA PEUICHHs MaTeMaTUYEeCKH
chOpMyYIMPOBAHHOW MPOOIEMBbI, MOJIEIUPOBATh pealibHble CUTyallUd Ha S3bIKE I'€OMETPUH,
UCCIIEI0BaTh MOCTPOCHHBIE MOJAEIHN C MCIOJb30BAHUEM I'€OMETPUUYECKUX MOHATUH U TEOpeM,
ammapara anreOppl, pemarb MPaKTHYECKHE 3aJayd, CBS3aHHBIE C  HAaXOXJICHUEM
TeOMETPUYECKUX BEIHYNH;

® HMETh MPEICTaBICHUS 00 OCHOBHBIX ATallaX Pa3BUTUS T'€OMETPHH KaK COCTAaBHOW YaCTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konny 11 ki1acca o0yyaromuiicss HAy4YUTCS:

e CBOOOJHO ONEPHPOBATH MOHSITHAMH, CBS3aHHBIMH C HWIMHIPUYECKOH, KOHHMYECKOW U
cdepruieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

e OnepupoBaTh MOHATHAMHU, CBA3aHHBIMU C TellaMU BpAILCHMS: LMIMHIPOM, KOHYCOM,
cdepoii u mapowm;

e pacro3HaBaTh Tejla BpamleHus (LWIMHIP, KOHYC, cdepa U map) U OOBACHATh CHOCOOBI
MOJIyYEHHUs Tell BPaIlleHUs;

® KJIAaCCU(PHUIMPOBATH B3AaUMHOE PACIIOIOKEHUE c(hepbl U MIOCKOCTH;

® BBIYHCIATH BEJIMYMHBI DIIEMEHTOB MHOTOTPDAaHHMKOB W TEJ BpamleHHs, OOBEMBI U
IUIOIAAM TIOBEPXHOCTEH MHOTOIPAaHHMKOB M TeJ BpallleHHs, TE€OMETPUYECKHX Tel C
npuMeHeHueM Gpopmyi;

e CBOOOJHO ONEPHPOBATH MOHATHUAMH, CBS3aHHBIMH C KOMOWHAIMSIMU T€J BpAIICHUS U
MHOTOTPaHHHKOB: MHOTOTPaHHHK, BIUCAHHBIA B c(hepy M ONMHMCAHHBIN OKOJO cdepbl, cdepa,
BITMCAHHAs! B MHOTOTPaHHUK WJIH TEJIO BPAIICHHUS,;

® BBIYHCISATH COOTHOIICHHS MEXIY TUIOIIAASMU TOBEPXHOCTEH M 00BbEMaMH TOIOOHBIX
TeJI;

e u300paxkarb H3ydaemble (UTYPHI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEpTEXH U3
PHCYHKOB TPOCTBIX OOBEMHBIX (UTyp: BUA CBEpXy, COOKY, CHU3Y, CTPOUTH CEUEHUS Tell
BpALICHHUS;

® U3BJIEKATh, UHTEPIIPETUPOBATH U MPEOOPa30BHIBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (pUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

e CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

® BBINOJHATH ONEPALUU HAJl BEKTOPAMHU;



® 3aj7aBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAMHAT;

e pewmiaTb TIEOMETPUYECKHME 3aJa4d Ha BBIYUCIEHHE YIVIOB MEXIYy MpPSAMBIMH U
IJIOCKOCTSIMU, BBIYHMCIIEHUE PACCTOSIHUM OT TOYKM O IUIOCKOCTH, B LIE€JIOM, Ha NPUMEHEHHE
BEKTOPHO-KOOPJAMHATHOTO METO/1A MIPU PELICHUH;

e CcBOOOJHO ONEPUPOBATh MOHATUAMHU, CBA3AHHBIMU C JIBUKEHUEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHI,

® BBINOJHATH H300pa)KEHHs] MHOTOTPAHHHKOB W TeJ BpalleHUs NpU MapalieIbHOM
IIEPEHOCE, UEHTPAIBHOW CUMMETPHUH, 3€PKAJIbHOM CUMMETPUH, IIPU ITIOBOPOTE BOKPYT IIPSIMOM,
npeoOpa3oBaHus MOI00US;

® CTPOMUTH CEYEHUS] MHOIOTPAHHUKOB U TEJ BPAIEHUs: CEYEHUS LIWINHAPA (MapajielbHO U
NEPIEHIUKYJIIPHO OCH), CEYEHMsI KOHyca (IlapaJljIeJIbHbIE OCHOBAaHHUIO U MPOXOASIINE Yepes3
BEpILKHY), CEUCHHUS 11apa;

® JCNOJb30BaTh METOJbl IOCTPOCHHUSI CEUEHUMH: METOJ CJEI0B, METOJl BHYTPEHHEIO
MIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;

® JI0Ka3bIBATh F€OMETPUUYECKUE YTBEPIKICHUS;

® MPUMEHATH TeOMETpUYeCKHe (aKThl JUIS pEIIeHUS CTEPEOMETPHUYECKHX 3ajad,
MPEANOJIaraloluX HECKOJIbKO IIaroB PELICHUs], €CIU YCIOBUS IPUMEHEHUS 33JlaHbl B IBHOU U
HesiBHOU (opme;

e pelmarh 3aJadyd Ha JI0Ka3aTeJbCTBO MATEMAaTUYECKHX OTHOLUEHHMH M HAXO0XJICHHE
F€OMETPUUYECKHUX BEJINYUH;

® [IPUMEHATH MPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IPHU
PELICHUH CTEPEOMETPUUECKHX 33]1aY;

® TIPUMEHSATH [TOJIyYEHHBIE 3HAHUS Ha IIPAKTHKE: CPaBHUBATh, aHAJIN3UPOBATh U OLIEHUBATH
peaybHbIE CUTYalluU, IPUMEHATh U3yUEHHbIE ITOHSATHS, TEOPEMBI, CBOIMCTBA B MpOLIecce MOUCKa
pelieHns MaTeMaTu4ecKu chOpMyIMPOBAHHON IPOOIEMBI, MOAECTUPOBATH PEalIbHbIE CUTYaI[UH
Ha s13bIKE T€OMETPUH, UCCIIEOBATH MIOCTPOEHHBIE MOJEIN C UCTIOIb30BAHUEM T'€OMETPUUECKUX
NOHATUI W TeopeM, ammapara anreOpbl, pelarh MPAaKTUYECKUE 3aJaud, CBSA3aHHBIE C
HaXO0X/ICHUEM T€OMETPUUYECKUX BEJINYMH;

e UMETh MPEACTABICHUS 00 OCHOBHBIX dTamax pa3BUTHUS '€OMETPUU KaK COCTaBHOM YacTH

dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTtp.
padoThI

IMpaxkTny.
padoThI

JlaTa
U3y4eHus

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUS Ha PUCYHKE
IJIOCKOCTH, MApaJIJIENIbHBIX MPSMBIX (OTPE3KOB),
Cepe/IMHbI OTpe3Ka

02.09.25

[ToHsTHS CTEpeOMETpHH: TOYKA, TIPsIMasi, INIOCKOCTh,
npocTpancTBO. OCHOBHBIE MpaBUIIa U300paKEHUS HA
PUCYHKE IJIOCKOCTH, IMAPAIIICITBHBIX MTPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

03.09.25

IlonsTus: NnepeceKaromumecs mIoCKOoCTH,
InepeceKaromumecs npsaMas 1 niI0CKOCTb,
MOJIYIIPOCTPAHCTBO

04.09.25

IlonsTus: NepeCceKaromumecs mIoCKOoCTH,
IepeceKarommecs npsaMas 1 rmiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

05.09.25

MHororpaHHHKH, U300paKEHHE IPOCTEUTIINX
MIPOCTPAHCTBEHHBIX (DPUTYP, HECYILIECTBYIOINX
00BEKTOB

08.09.25

MHororpaHHUKH, U300pKECHHE IPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX
00BEKTOB

09.09.25

AXCHOMEI CTCPCOMETPHUU U IICPBLIC CICACTBHA U3 HUX

10.09.25

AXCHOMBI CTCPCOMCTPHUU U IICPBBIC CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbHIE CIAEACTBUS U3 HUX.

CriocoObI 3a1aHus IPSIMBIX U TNIOCKOCTEH B
npoctpancTBe. O003HAUEHUS MPSMBIX U TIJIOCKOCTEH

11.09.25

12.09.25

10

N3o0pakeHne ceueHnit mapaMuibl, KyOa U IPU3MEI,

15.09.25




11

12

13

14

KOTOpBIE MPOXOJIAT uepe3 ux péodpa. Mzobpakenue
MepecevyeHus MOJIYYCHHBIX TIIOCKOCTEH.
PackpaniBanue MoCTpOSHHBIX CEYEHHUM pa3HbIMU
LBETaMH

N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. Mzobpakenue
IepeceyeHus! MOIYyUEHHBIX MNIOCKOCTEH.
PackpamBanue nocTpoOeHHBIX CEUEHUI pa3HbIMU
LBETaMU

N300pakeHne cedeHuil mupaMupl, Kyoa U IPU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. M3obdpaxkenue
IepeceyeHus MOJYyUEHHBIX MIIOCKOCTEH.
PackpamnBanue NoCTpOEHHBIX CEYEHUN Pa3HBIMU
LBETaMU

N300paxenune ceueHnil nupamuibl, Kyda 1 pU3Mbl,
KOTOpBIE MPOXOJAT yepe3 ux pédpa. M3obpaxenne
nepeceyeHus MOJyYEHHBIX MIIOCKOCTEH.
PackpammBaHye NOCTPOEHHBIX CEYEHUN pa3HBIMU
LBETaMU

MeTton CIeaoB O MMOCTPOCHUSA Ce4YCHUI

16.09.25

17.09.25

18.09.25

19.09.25

15

Merton cnenoB aiis mocTpoeHus ceuenuii. CBoiicTBa
MepeCeYeHU I NPSIMBIX U MIIOCKOCTEN

22.09.25

16

17

18

Meton crnenos uist NocTpoeHus ceueHuil. CBoiicTBa
MEPECEUECHU I NPSIMBIX U IUNIOCKOCTEN

[Toctpoenue ceuenunii B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. CozlaHre BEIHOCHBIX YepTekel n
3aKUCh 1IaroB MOCTPOEHUS

[Toctpoenue ceuenunii B nmupamuie, Kyoe no Tpém
ToukaM Ha péopax. CozraHue BEIHOCHBIX YepTexel u
3alKCh NIaroB IOCTPOEHUS

23.09.25

24.09.25

25.09.25

19

[TocTpoenue ceuenunii B mupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3zmaHne BHIHOCHBIX YEPTEXKEH U
3aMuch I1aroB MOCTPOSHUS

26.09.25




20

[Toctpoenue ceuenuii B mupamuie, Kyoe no Tpém
Toukam Ha péopax. Co3zmaHue BHIHOCHBIX YEPTEKEH U
3aMuch I1aroB MOCTPOCHUS

29.09.25

21

[ToBTOpenue manumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lomodue
TPEYroJbHUKOB

30.09.25

22

[ToBTOopenue mnanumerpun: Teopema MeHnenas.
PacueTsl B ceueHMsIX Ha BHIHOCHBIX YEPTEkKaX.
HcTtopus pa3BUTHS MIIAHUMETPUU U CTEPEOMETPHUH

01.10.25

23

24

KontposbHas padota "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumHoe pacrionoxeHue npsiMbIX B IPOCTPAHCTBE.
CkpenuBaroniuecs npsimeie. [Ipusnaku
CKpeluuBaromuxcs npsamMeix. [lapamiensabie npsiMbie B
IIPOCTPAHCTBE

02.10.25

03.10.25

25

26

27

28

TeopeMa 0 CylecTBOBaHUM U €IMHCTBEHHOCTH
MIPSIMOY NapaJIIEIbHONW JaHHOM HPSAMOMU, IPOXOASAILEH
yepe3 TOUKY MPOCTPAHCTBA U HE JIekKalleld Ha JaHHOU
npsAMoH. JIeMMa o0 nepecedeHny napajulesIbHbIX
MIPSIMBIX INTIOCKOCTBIO

[TapannensHOCTH Tpex MpsAMBIX. TeopeMa o TpEx
napajuieJbHbIX MpsAMBIX. Teopema o
CKPEIUBAIOIIUXCS IIPSAMBIX

[TapannensHOE poekTpoBaHue. OCHOBHBIE CBOKCTBA
MapajuIebHOTO MPOSKTUpOBaHUs. M300pakeHue
pa3HbIX GUTYpP B ApAIIEITHLHON MPOSKITHNHI
LlenTpanbHas npoekius. Yol ¢ COHANPaBIEHHBIMU
CTOpOHAMU. YTOJ MEXAY IPSIMbIMU

06.10.25

07.10.25

08.10.25

09.10.25

29

3azauM Ha JOKa3aTeJIbCTBO M UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM IPSIMBIX B
IIPOCTPAHCTBE

10.10.25

30

[ToHsTHSA: MapaIeaIbHOCTh NPSIMOM U TIJIOCKOCTHU B

13.10.25




npoctpanctse. [Ipu3Hak napamienbHOCTH IPSIMON U
miockoctd. CBOMCTBA MapajlIeIbHOCTH NPSAMON U
IJI0CKOCTH

31

FGOMeTpI/I‘ICCKI/IC 3aa41 Ha BBIYHMCIICHHUEC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C IMMapaJICIIbHOCTHIO
IPsAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBEC

14.10.25

32

[TocTpoenue ceueHusi, MPOXOISAIIETO Yepe3 TaHHYI0
MPSIMYIO Ha YEPTEKE U NapajuIeIbHOrO Ipyron
npsmoil. Pacu€r oTHomeHui

15.10.25

33

[MapannensHas mpoekuus, IPUMEHEHUE AJIs
IIOCTPOEHHUSI CEYEHMH Ky0a U napajuiesienunesaa.
CaoiicTBa nmapanienenumnena u Npu3Mbl

16.10.25

34

35

36

[TapannensHbie muockoctu. [IpusHaku
[apajuIeIbHOCTU JBYX IUIOCKOCTEM

TeopeMa 0 mapanienbHOCTU U €IUHCTBEHHOCTH
TIJIOCKOCTH, MPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAJUISKALYIO JaHHOM IJIOCKOCTHU U CIIEJICTBHS U3
HEee

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
[apaJUIEIbHOCTH MPSIMBIX NIEPECEUEHUS IIPU
NEPECCUEHUH JIBYX MMapalIeIbHBbIX IIIOCKOCTEN
TpeThen

17.10.25

20.10.25

21.10.25

37

38

CBoiicTBa mapanenbHbIX MJIOCKOCTEN: 00 OTpe3Kax
MapajuIebHBIX IPSIMBbIX, 3aKITFOUEHHBIX MEXTY
NapajuIeIbHBIMU IIJIOCKOCTSIMU; O NIEPECEUEHUN
MPSIMOM € IBYMS NTapaJUIeNbHBIMU IJIOCKOCTSAMU

IToBropenue: Teopema [Tudaropa Ha rmockoctTu

22.10.25

23.10.25

39
40

IToBTOpEHME: TPUTOHOMETPUS NPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO MapauIesenuIeaa

24.10.25
03.11.25

41

Brruncnenue IMH OTpE3KOB B KyOe U
IPSIMOYTOJIBHOM NapajuieenuIee

L e

04.11.25




[TepnieHAMKYASAPHOCTD NPAMON U TI0CKOCTHU. [IpH3Hak

42 . 1 05.11.25
NEPIEHIUKYJIIPHOCTH IIPSIMON U TUNIOCKOCTH

43 [lepneHUKyYISIPHOCTD TPAMOH U ILIOCKOCTH. [Ipu3naxk 1 06.11.25
NEPIECHIUKYIIIPHOCTH IPSIMON U INIOCKOCTH
Teopema o CynieCTBOBaHMH U €AMHCTBEHHOCTH

44 IIPSIMOM, IIPOXOIAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U 1 07.11.25
NEPIEHIUKYISIPHON K INIOCKOCTH

45 [InockocTy ¥ NepNEHAUKYISPHBIE UM IIPSIMBIE B 1 10.11.25
MHOTOTpaHHUKAX

16 [1nockocTu ¥ nepneHAUKYISIPHBIE UM MIPSIMBIE B 1 11.11.25
MHOTOTpaHHUKAX

47 [lepnennukynsp u HaknoHHas. [loctpoenue 1 12.11.25
NEPIECHIUKYJIApA U3 TOUKU Ha IPAMYIO

48 [lepnennukynsp u HaknoHHas. [loctpoenue 1 13.11.25
MEPIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mMpsmas u 1 14.11.25
oOpatHas)

50 Teopema o Tpéx nepneHaAUKyIApax (MpsMas u 1 17 11.25
oOparHas)

51 YT0J MeXAy CKpELUBAOIIMMUCS ITPIMBIMHU 1 18.11.25

50 ITouck neprneHuKyIIpHBIX HPAMBIX C IIOMOIIIBIO 1 19.11.25
MePIEeHIUKYJISIPHBIX TUIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE 1 20.11.25

54 [Toctpoenue ceuenunii kyoa, MpU3MBlI, NpaBUIILHOH 1 21.11.95
MIMPaMMJIbI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKINH

55 ITocTpoenue ceueHuit kyoa, IpU3MBI, NpaBUILHOH 1 94.11.25
MMPaMHJIbI C TOMOLIBI0 OPTOTOHAILHOM MPOEKINH
CumMMeTpusi B IPOCTPAHCTBE OTHOCUTEIHHO

56 miockocTH. [Imockoctu cummerpuii B 1 25.11.25.
MHOTOTpaHHHUKaX

S7 IIpu3Hak neprneHauKyJIAPHOCTH IIPSIMOM U INIOCKOCTH 1 26.11.25.




KakK CJI€ACTBHUEC CUMMETPUU

[IpaBuibHbIE MHOTOTpaHHUKH. PacyéT paccTosiHuii ot

58 27.11.25
TOYKH J10 IUNIOCKOCTHU

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacy€T paccTossHui OT 78.11.25
TOYKH O IUIOCKOCTH B

60 CriocoObl OMYCTUTh NEPIEHAUKYISPbI: CAMMETPUS, 01.12.25
CABUT TOYKH I10 ApAJIICITHHOU MPSIMON T

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHHE 02.12.25
paccTostHuM o

62 Kontposbnas pabota "B3auMHoe pacnosoxeHue 03.12.95
MPSMBIX U IJIOCKOCTEH B IPOCTpaHCTBE" T

OBTOPEHHUE: YIOJ MEXIY IPSIMBIMU Ha INIOCKOCTH

11 ,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE, 04.12.25
TeopemMa KOCUHYCOB

64 IToBTOpEHME: YrOn MEXAY CKPEINBAOIIUMUCS 05.12.95
MPSAMBIMHU B IPOCTPAHCTBE o

65 I'eomeTprueckue MeTObl BEIUUCICHUS YT MEXKTY 08.12.95
MPSAMBIMU B MHOTOI'PAaHHUKAaX o

66 JIByrpanHbIil yroi. CBOMCTBO JIMHEWHBIX YIJIOB 09.12.25
JBYTPAHHOI'O yria o

67 IlepnenaukynsapHele miockocTd. CBOMCTBAa B3aUMHO 10.12.25
MEPIEHUKYISIPHBIX TUIOCKOCTEN o
[Ipu3Hak neprneHIuKyIIpHOCTH IIJIOCKOCTEH; TeopeMa

68 O IPSIMOM MepeceUeHMs IBYX MIIOCKOCTEN 11.12.25
MEPIEeHIUKYJISPHBIX TPEThEH TIOCKOCTH

69 [IpsimoyronbHBIN Napasuienenunes; Kyo; n3MepeHus, 12.12.25
CBOMCTBA IIPSIMOYT'OJIBHOTO IapajulelICUIIe1a o
Teopema o nuaroHanu NpsAMOYrojabHOTO

70 peMa o X PAMOYTOILHO) 15.12.25
rapajuieJIenuIea u CICICTBUE U3 HeE
CrepeomeTpuuecKkue 1 NPUKIAIHbIE 33]1a4H,

71 CBSA3aHHBIC CO B3aUMHBIM PACIIOJIOKEHUEM NPAMBIX U 16.12.25

IIJIOCKOCTH




[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,

72 IapajuleNIbHbIE INIOCKOCTH B CTaHIapTHBIX 1 17.12.25
MHOT'OTPaHHUKAX
[Tapa mapannenpHbIX IIOCKOCTEN HA

73 CKPEILIMBAOIINXCS MPSAMBIX, PACCTOSIHUE MEXKITY 1 18.12.25
CKPEILMBAOIIAMUCS IPSIMBIMU B IIPOCTBIX CUTYaLUSIX

74 PaCCT03IHI/Ie OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE OT 1 19.12.25
MPSIMOM JI0 IJIIOCKOCTH

75 Brrunciienne pacCTOsSTHUN MEXKITY cxpemnlfalomHMHcsl 1 92.12.25
IPSIMBIMU C IIOMOILBIO NEPIEHAUKYIISIPHON TNIOCKOCTH
TpéxrpanHblii yroj, HEpaBEHCTBA ISl TPEXTPaAHHBIX

76 yrioB. Teopema [Iugaropa, TeopeMbr KOCHHYCOB U 1 23.12.25
CHUHYCOB JIJIsl TPEXTPAHHOIO yIia

77 DneMeHTHl CPepUIECcKOi TeOMETPUH: Te0Ie3NIECKUE 1 24.12.95
JMHUM Ha 3emiie

78 KonrtponbHast pabora "Yrisl u paccTostHUS" 1 25.12.25

79 CI/ICTeMaTI'/'ISaIH/ISI 3HaHuil "MHOTOrpaHHUK U €ro 1 26.12.95
JJIEMEHTHI

80 [Mupamuna. Buast nupamun. [lpaBunbsHas nupamuaa 1 29.12.25

81 [Ipusma. IIpsamas u HaknoHHAas npusMmel. [IpaBriibHas 1 30.12.25
IpU3Ma

82 [IpssMolt napaienenunen, NpsMoyroJbHbINA 1
napajuiesnenumnena, Kyo

83 Brinyxkiible MHOrorpanHuku. Teopema Oitsiepa 1

84 Brinyxkiible MHOrorpanHuku. Teopema Oitniepa. 1
[IpaBuiibHBIE U TONTYIPAaBUIbHbIE MHOTOI'PAaHHUKU

85 KonTtpomnpHast pabora "MHOrOrpaHHUKH" 1

86 [ToHsATHE BEKTOpA HA IJIOCKOCTH U B IIPOCTPAHCTBE 1

87 CyMMa BEKTOpOB 1

88 Pa3nocTs BekTOpOB 1

89 [TpaBuio napanienenumnena 1




90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Paznoxenue BEKTOpa 110 0asucy TpEéx BEKTOPOB, HE 1
JIEKANUX B OAHON TUIOCKOCTH
92 CkansipHOE TTpOU3BEICHUE 1
93 Brruuciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpAMHU 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpAMHU 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpAMHU 1
98 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
99 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
100 Hroroast koHTpoIbHAS paboTa 1
101 Wrorosas KoHTpoOJIbHAsT paboTa 1
102 O0001IeHNEe U CHCTeMAaTH3aINs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoandecTBo uacoB DJIeKTPOHHbIE
ara uudgposbie
Ne i/l Tema ypoka A
yp Bcero KoﬁﬂTp' H%aKTHq' u3yyeHusi odOpa3oBaTesIbHbIE
pabdoTbl  paGoOTHI pecypeb

IToBTOpenue Temsl "KoopauHaTel BEKTOpa Ha

1 p PAMHE p 1 02.09.25
IJIOCKOCTH M B IIPOCTPAHCTBE
IToBTopenue TeMmnl "CralapHOE IPOU3BEACHUE

2 per PHOC HPOH3BEA 1 03.09.25
BEKTOPOB
IToBTOpenue Temsl "Brruncienne yriia Mex,

3 p CHHC YT y 1 04.09.25
BEKTOpPaMH B IMPOCTPAHCTBE
[ToBTOpeHne Temsl "YpaBHEHHE IPSIMO,

4 peHHe p e 1ip 1 05.09.25
MIPOXOJISIICH uepe3 JBE TOUKHU
YpaBHeHHE IIJIOCKOCTH, HOPMAJIb, YPaBHEHUE

5 P p yp 1 08.09.25
MIJIOCKOCTH B OTPE3Kax
YpaBHeHHE IIJIOCKOCTH, HOPMAJIb, YPaBHEHNE

6 P p yp 1 09.09.25
MJIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1 10.09.25
JInHeWHBIe HEpABEHCTBA, IMHEHHOE

8 p 1 11.09.25
IpOrpaMMHUpPOBaHUE
JInHeliHble HEPABEHCTBA, JUHENHOE

9 P ’ 1 12.09.25
MIpOrpaMMHUPOBAHUE
AHamnuTHYEeCKHEe METOIBLI PAcUYéTa yriia Mex,

10 AR P yr y 1 15.09.25
MPSIMBIMU B MHOTOT'PaHHHUKAX
AHaTUTHYEeCKHE METOILI Pacuéra yriia Mex,

11 JIBLP yr y 1 16.09.25
MJIOCKOCTSIMU B MHOTOTPaHHHKAX
dopmyna paccTOSHUS OT TOYKHU 0 INIOCKOCTH B

12 PMYyJIa b A 1 17.09.25
KOOpJIMHATAX
Haxoxnenue paccTOSIHUN OT TOYKH JI0

13 JICHHC P a1 1 18.09.25

TUTIOCKOCTH B KyOe




Haxoxnenue paccTosHUN OT TOYKH 10

14 N 19.09.25
TUIOCKOCTH B MPABUJILHON TUPAMUIE
KonTpoabHas padora "AHanuTHueckas

15 POJIbHAA b 22.09.25
TeOMETpUS
CeueHnst MHOIOIPAHHUKOB: CTaHIAPTHEIE

16 p 7ap 23.09.25
MHOTOTPaHHUKH

17 CedeHuss MHOTOIPAaHHUKOB: METOJI CIEI0B 24.09.25
CeueHnst MHOIOIPAHHUKOB: CTaHIAPTHEIE

18 p Aap . 25.09.25
TUTOCKOCTH, ITEPECEUSHUS MPSIMBIX U TUIOCKOCTEH
[TapaiutenpHBIE IPSIMBIE U IIIIOCKOCTH:

19 P P 26.09.25
napauIeIbHbIC CCUCHUS
ITapanmnenbHbie OpsIMBIE U INIOCKOCTH: PacyéT

20 p HPIC TP p 29.09.25
OTHOIIIEHUHN
[NapamnenpHble IPSIMBIE U INIOCKOCTH: YIIBI

21 p P yr 30.09.25
MEXTy CKPEIUBAIONUMUCS TIPSIMBIMHU
[MeprieHIUKYISIPHBIC IPSIMBIC U TUIOCKOCTH:
CTaHAapTHBIE MTaphl IEPHEHIUKYIIPHBIX

22 JIAPTHDBIC TIABI HEPICHMKY AP 01.10.25
TUTOCKOCTEH U TIPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB
[lepreHanKyIsIpHBIE IPSIMBIE U INIOCKOCTH:

23 PHCHAMKYTAD P 02.10.25
TeopeMa O TPEX MEePIICHIUKYIIIpax
[leprieH UK YISPHBIE TIPSIMBIE U INIOCKOCTH:

24 PHCHAMKYTAD P 03.10.25
BBIUMCJICHUSI IJTHH B MHOTOT'paHHUKAX

o5 [ToBTOpEHME: IUIOMIAIN MHOTOYTOJIEHUKOB, 06.10.25
dbopMyIIBI TS TTOMAEH, COOOpaXkeHus To100us T

26 [ToBTOpEHUE: MIIONMIAU MHOTOYTOJIbHUKOB, 07.10.25
(bOopMYITBI IS TUTOIIAICH, COOOpaXKEHUs TOA00H S T

97 [ToBTOpEHME: IUIOMAAN MHOTOYTOJIEHUKOB, 08.10.25
bopMyITBI TSI TTOIIACH, COOOpaKEHUs TTO100US T
[lnomany ceyeHnii MHOTOTPaHHUKOB: IUIOLIAIN

28 MIOBEPXHOCTEN, pa3pe3aHns Ha YacTH, 09.10.25

CO00paxeHusl MoJo0us




[Tnomaau ceveHnii MHOTOTPaHHUKOB: TIOMIATH

29 MIOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, 10.10.25
COOOpakeHHS TI0100US
Konrponsnas padora "[loBropenue:

30 P P P ; 13.10.25
MHOTOTPaHHUKH, CEYSCHHS] MHOTOTPaHHUKOB
O0BéM Tenma. O0BEM IPAIMOYTOILHOIO

31 PAMOYE 14.10.25
napasuiesienune/ia
3agaun 00 yIBOECHUH Ky0a, 0 KBaaparype Kyoa; o

32 a yA yoa, fipatype Kyoa, 15.10.25
TPUCEKIUH yTiia
CrepeoMeTpUYCCKHE 3a1a4H, CBI3aHHBIC C

33 DEOMETP . 16.10.25
00BEMOM MPSIMOYTOJILHOTO TapaJIJIeIICTUITe A

34 [IpuknanHbie 3a/1a4M, CBSI3aHHBIC C BEIYUCIICHUEM 17.10.95
00bEMa TIPSIMOYTOJIBHOTO TMapajuiesienuneia e

35 O0BEM IPSIMON MPU3MBI 20.10.25
CrepeoMeTpUYCCKHE 3a4a4H, CBI3aHHBIEC C

36 pEOMETPHEEI . Sala T, =8 21.10.25
BBIUKCIICHHEM 00bEMOB IPSIMOM TIPU3MBI
[MpuxnagHble 3a1a4i, CBI3aHHBIE C 00BEMOM

37 PHIIAN flatH, 22.10.25
PSIMO#A TTPU3MBI
Brruncienne 00bEMOB TEN ¢ ITOMOIIBIO

38 omnpenenéHHoro nHTerpaina. O6bEM HaKIIOHHOM 23.10.25
IPU3MBI
Brruncienne 00bEMOB TEN C IIOMOIIBIO

39 ° ot 24.10.25
onpeaenéuHoro uurerpaita. O0bEM MupamMuIbI
dopmyna 00séMa tmpamuasl. OTHOIIEHNE

40 PMY paMuat 03.11.25
00BEMOB MUpaMUJ ¢ OOITUM YTIIOM
dopmyna 00bEMa mupamuasl. OTHOIIIEHHE

41 PMY paMuit 04.11.25
00bEMOB MUPAMHUJT C OOIITUM yTIIOM
CrepeoMeTpHUUEeCKUE 3a7a4ur, CBSI3aHHEIC C

42 DEOMETP 3al 05.11.25
00BbEMaMU HAKJIOHHOM MTPU3MBI
CTepeoMETPUYCCKHE 3a1a4H, CBSI3aHHBIC C

43 P P A 06.11.25

00BbEMaMK TUPAMHTBI




[Tpuknagueie 3agaun 1o Teme "OO0bEMEBI TEN",

44 . . 1 07.11.25
CBSI3aHHBIE C 00bEMOM HAKIIOHHOW MPU3MBI
[Mpuknanseie 3aaaun o Teme "OO0bEMBI TET"

45 pral A : 1 10.11.25
CBsI3aHHbBIE C 00BEMOM MHUPAMUJIBI
[Tpumenenue 00bEMOB. Boruncnenue paccTosHUs

46 P P 1 11.11.25
JI0 TJIOCKOCTH

47 KonTponbnas pabota "O6béM MHOTOrpaHHHKA" 1 12.11.25

WIMHJIPUYECKas IOBEPXHOCTh, 00pa3 ue

48 N % TIOBEP > C0pasyrom 1 13.11.25
[WTHHIPAYECKON TTIOBEPXHOCTH

49 Humusap. [psmon kpyrooit nunuuap. [lnomans 1 14.11.25
MOBEPXHOCTH IMIIMHIPA
KoHundeckast TOBEpXHOCTh, 00pa3 ue

50 % TOBEp > Oopasyion 1 17.11.25
KOHUYecKol moBepxHocTu. Konyc

€4eHHe KOHYca IUIOCKOCThIO0, TapaslieIbHON

51 ¢ Y > 114p 1 18.11.25
MJIOCKOCTH OCHOBaHMUSI
VYceu€nnslit konyc. M3o00pakeHne KOHYCOB U

52 ) ‘ P Y 1 19.11.25
yCeu€HHBIX KOHYCOB
[Lnomans 60KOBOM MOBEPXHOCTU U TTOJTHOM

53 OMa/, GOKOBOI MOBEPXHOC OTHO 1 20.11.25
MMOBEPXHOCTH KOHYCa
[Tomane 60KOBOI MOBEPXHOCTH M TTOJTHOM

54 mat P 1 21.11.25
MOBEPXHOCTH KOHYCa
CrepeomeTpryuecKue 3a1a4u Ha I0Ka3aTEIbCTBO

55 Y BBIYKCIIEHUE, IOCTPOECHUEM CEYEHUN 1 24.11.25
MAJTUHIpPA, KOHYCa
CrepeomeTpuyuecKue 3aa4u Ha I0Ka3aTEIbCTBO

56 Y BBIYKCIIEHHE, IOCTPOECHUEM CEYEHUN 1 25.11.25.
MAJTUHIpPA, KOHYCa

57 IIpukagHeie 3a0a4n, CBSI3aHHBIE C [IWJIMHIPOM 1 26.11.25.

58 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C LIMJIMHIPOM 1 27.11.25

59 Cdepa u map 1 28.11.25

60 [lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO. 1 01.12.25




Kacanwue miapa u cdepsl miockoctbro. Bun n
n300paKeHue mapa

ITepeceuenue cdeps! 1 mapa ¢ IIOCKOCTHIO.

61 Kacanue mapa u cheps miockoctsio. Bun u 02.12.25
n300paKeHue mapa

62 VYpasuenue cepsl. [Lnomans chepsl u e€ yacre 03.12.25.

63 Cummetpusi cepsl 1 mapa 04.12.25
CrepeoMeTpHUECKHE 33]]a9H Ha JIOKA3aTeILCTBO

64 U BBIYUCIICHUE, CBSI3aHHBIE CO chepoil u mapom, 05.12.25
MIOCTPOCHUEM UX CEYCHHI IIIOCKOCTHIO
CrepeoMeTpHUECKHE 33]]a9H Ha JI0KA3aTeIILCTBO

65 U BBIYUCIICHUE, CBSI3aHHBIE CO chepoil u mapom, 08.12.25
MIOCTPOCHUEM UX CEYCHHI IJIOCKOCTHIO
[Tpuxnanueie 3a1a4n, CBI3aHHBIE CO cheport u

66 . A, dep 09.12.25
1apom
[ToBTOpEHUE: OKPYKHOCTH HA IJIOCKOCTH,

67 BBIYHCIICHHS B OKPY>KHOCTH, CTaHAAPTHEIE 10.12.25
mogoous
Pazimunbie KOMOWHAIIMY TEIT BPAIICHUS U

68 t patt 11.12.25
MHOTOTPaHHUKOB
3anauu o Teme "Tena U MOBEPXHOCTH

69 a ; p 12.12.25
BpaIeHus
3agaun o Teme "Tena u TOBEPXHOCTH

70 a \ P 15.12.25
BpalleHus
KonTtponbnast pabora "Tena u moBepxHOCTH

71 p % p P 16.12.25
BpalleHus
O0bém mnuHIpa. Teopema 06 00bEME MPSAMOTO

72 tNLRApS. 1eop P 17.12.25
THH]IpA
Brruncnenrie 06bEMOB Tell ¢ TOMOIIBIO

73 - o 18.12.25
onpeaenéuHoro uarerpaita. O0bpEM KoHyca
[Mnomaan 60KOBOY U MOTHON TOBEPXHOCTH

74 mat P 19.12.25

KOHYycCa




75

76

CrepeoMeTpriecKue 3a/1a4H, CBI3aHHBIC C
BBIUHCIICHHEM 00bEMOB IIVIIMH/PA, KOHYCA
[Ipuknanueie 3apaun mo Teme "OO0bEMBI U
IJI0IIaAu MOBEepXHOCTEN Ten"

22.12.25

23.12.25

77

O06béM mapa u mapoBoro cexkropa. Teopema 00
00wvéme mapa. [Tnomans chepsr.
CrepeoMeTpHUuecKUe 3aJa4l, CBS3aHHBIC C
BBIYHCIICHHEM 00BEMOB I11apa, IMIapOBOTO
CErMEeHTa U MIapOBOT0 CEKTOpa

24.12.25

78

79

[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa U TUIOIAAbI0
ctepbl. COOTHOLICHUS MEXKTY MIIOLIAASIMH
MOBEPXHOCTEH M 00bEMaMU TTOTOOHBIX TEI

ITono6ubie Tena B npocTpaHcTse. Vi3MeHeHune
00bEéMa nipu nogooun. CrepeoMeTprudeckue
3ala4ul, CBA3aHHBIC C BBIYHNCIICHUEM 00BEMOB TeJ
U IJI01Ia/1el MOBEpXHOCTEN

25.12.25

26.12.25

80

Kontponbnas padota "[1nomany moBepXxHOCTH U
00BEMBI KpyTJIbIX Ten"

29.12.25

81

JBuxenust npoctpancTBa. OToOpaskeHusI.
JBmxenus u paBeHCTBO (puryp. OOmue cBoiicTBa
JIBIDKEHUN

30.12.25

82

Buael n1BukeHMit: napauieNIbHbIN IEPEHOC,
LEHTpAJIbHAsl CHMMETPHS, 3epKaTbHast
CUMMETPHS, IOBOPOT BOKPYT HPSIMOK

83

84

[IpeobpazoBanus nonobus. [Ipsamas u cdhepa
Ditnepa

['eomeTpHuueckue 3a1aun Ha IPUMEHEHHE
JIBYDKEHUS

85

Kontponbras padota "BekTopsl B mpocTpaHcTse”

86

O6o06matomee moBTopenue 11 mousTHi 1
MeTOJ10B Kypca reomerpuu 10—11 knaccos,




87

cucremaTtusanus 3Hanuil: "l[lapamienbHoCTh
MPSIMBIX U TJIOCKOCTEH B MpocTpaHCcTBe"

Ob6o6maromee nosropenue 11 noHsATH U
MeTOJI0B Kypca reometpun 10—11 knaccos,
cUCTeMaTu3alys 3HaHui: "BekTopsl B
npocTpaHcTse"

88

89

O6o06matomee moBTopeHue 11 moHsaTH 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucTemMaTu3alus 3HaHui: "BekTopsl B
npoctpaHcTae”

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucreMaruzanus 3Hanuii: "O0beM
MHOTOTpaHHUKA"

90

91

92

Ob6o6muaroriee noropenue 11 noHsATUi 1
MeTo10B Kypca reometrpun 10-11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKaA"

Ob6o6muaromee noropenue 11 noHsATUi 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMaTtu3anus 3Hanuil: "Ilnomanu
MOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

O6o06matomee moBTopenue 11 moHsTHi 1
MeTO10B Kypca reometpun 10—11 knaccos,
cucrtemaru3anus 3Hagui: "Ilmomamm
MOBEPXHOCTU M 00BEMBI KPYTJIbIX TeN"

93

Hroropas KOHTpPOJIbHAA pa60Ta

94

Hroropas KOHTpPOJIbHAA pa60Ta

95

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
3HAHUHI

96

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX HHKEHEPHBIX U




KOMITBIOTCPHBIX TEXHOJIOTHI

97

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €&
pOJIb B pa3BUTHUU COBPEMEHHBIX MHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

98

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €&
pOJIb B pa3BUTHUU COBPEMEHHBIX MHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

99

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX NHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX MHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

101

102

Hcropus pasBUTHS CTEPEOMETPHUM KAaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€

POJIb B pa3BUTHHU COBPEMCHHBIX NWHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




IPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOU
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC
Kon .
IDOBEDSEMOr0 IIpoBepsiemble NpeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
posep 00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeIHero 001ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OmnepupoBaTh NOHATUSAMU: TOUKA, MIPsIMasi, IIIOCKOCTh
79 [IpuMeHsSTh aKCMOMBI CTEPEOMETPHH M CIEACTBUS W3 HUX TPH PEHICHUU
' reOMETPHUECKUX 3a]a4
73 OmnepupoBaTh NOHATUSAMH: MAPALICIBHOCTD M MEPIICHANKYISIPHOCTD MPSIMBIX
' U IJIOCKOCTEHN
74 Knaccudumnuposars B3aMMHOE pacroyioxeHune MPSIMBIX
' U TIOCKOCTEH B IPOCTPAHCTBE
OmnepupoBaTh MOHATHAMHU: IBYIPAaHHBIA yroj, TPaHW JBYTPAHHOTO YTJa,
7.5 peOpo ABYIpaHHOIO Yrila, JUHEWHBIM yrojg ABYIPaHHOIO Yria, rpagycHas
Mepa JIBYTPaHHOTO yTiia
76 OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BBIMTYKJIBIA M  HEBBITYKJIBIA
' MHOTOTPaHHUK, SJIEMEHTHl MHOTOTPAHHUKA, TIPABUIIbHBIA MHOTOTPaHHHUK
77 Pacnio3HaBaTe OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (IMMpaMuaa, MpU3Ma,
' NPSIMOYTOJIbHBIN Mapasuienenumnes, Kyo)
KnaccuduimpoBath ~ MHOTOTpaHHHMKH, ~ BBIOMpass ~ OCHOBaHHSA IS
7.8 KJaccu(uKauuy (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOIPAaHHHUKH, MPAaBUIIbHbIE
MHOTOTPaHHHKH, IPSIMbIE U HAKJIIOHHBIE TTPH3MBI, TApaJUICIICTIATICIb] )
7.9 OnepupoBaTh MOHATUSAMH: CEKYILAs MNIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
710 OOBSACHATh NMPUHLIUIBI TIOCTPOCHUS CEUYEHUH MHOTOTPAHHUKOB, HCIONB3YSI
' METOJ, CJIEI0B
CTpouTh CceYeHHS MHOTOTPAHHWUKOB METOJOM  CII€JIOB,  BBIOJHSATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUryp: BUA
CBEpXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HAXOXKIAECHHWE TEOMETPUUECKUX BEIMYUH MO 00pasliaM WM
QITOPUTMaM, TPUMEHSSI U3BECTHBIE AHATUTHYECKHUE METOJBI NPU PEIICHUH
7.12 CTaHJApTHBIX MAaTeMaTHYECKUX 3a/lad Ha BBIYUCICHHE PACCTOSHUN MEXIy

ABYMA TOYKaMU, oT TOYKH J0 priMOfI, oT TOYKHU
A0 INIOCKOCTH, MCKAY CKPCHIMBAOIIIUMHUCA MTPSAMBIMHA




Koxa
MPOBEPsAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

7.13

Pemrate 3a1aun Ha HAXOXKACHHWE TEOMETPUUECKUX BEIMYUH MO 00paslaM WiH
ajropuTMaM, IPUMEHsS HU3BECTHBIC AHAIUTUYCCKUE METOIABI IPU PELICHUU
CTaHJAPTHBIX MATEMAaTHMYECKUX 3aJad Ha BBIYUCICHUE YIVIOB MEKIY
CKPEIIMBAOIIAMUCSA MPSAMBIMHM, MEXKIAY INPAMONM M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU, ABYTPaHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI M IUIOIIAIN MOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3MAa,
NUpaMyia) C TNpUMEHEHHUEM (OpMyIl, BBIYHCIATH COOTHOIICHHS MEXIY
IUIOLIAISIMU [TOBEPXHOCTEN, 00bEMaMU MOO0OHBIX MHOTOIPAHHUKOB

7.15

OnepupoBaTh MNOHATUSIMHM: CHUMMETPUS B IHPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI

7.16

W3BnekaTh, mpeoOpa3oBbIBATE M HWHTEPIPETHPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX ~I'€OMETPUYECKUX  (uUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKax

7.17

[IpumensaTh reomerpuueckue (akThl s PELUICHUS CTEPEOMETPHUECKHX
3a]1a4, MpeIoiaraloliuX HECKOJIbKO IIaroB pelIeHUs], €CIU YCIOBUS MpUMe-
HEHUs 3aJ]aHbl B IBHOH opme

7.18

[IpuMeHATH  mpocTEHIIME  NPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 33124

7.19

[IpuBOogUTE IpUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAEC U
’KU3HH, PaCIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

HpI/IMeHHTB IMNOJIYYCHHBIC 3HAHHA Ha MNPAKTUKC. AHAJIU3UPOBATL PCAJIBHBIC
CUTyaluu U NPUMCHATHL M3YYCHHBLIC INOHATHA B HPOLCCCC IMOMCKa PCUICHUA
MaTeMaTH4YCCKHU C(l)OpMy.TII/IpOBaHHOI\/’I HpO6J’I€MLI, MOZCIINPOBATb PCAJILHBIC
CUTyaluu Ha A3BIKEC I'€OMCTPHU, UCCIICAOBATH ITOCTPOCHHBLIC MOJCIN C HC-
MOJIb30BAHUEM TCOMETPUUCCKUX MOHATUH H TCOpEM, alIapara anre6pbl,
peuiaTh MPAKTUYCCKUE 3adavuu, CBA3AHHLIC C HAXOXKJIACHUCM I'COMCTPUUCCKUX
BCINYNH




11 KJIACC

Ko .
DOBe HI:%MOFO IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
poBep 00pa3oBaTeIbHON MPOrpaMMbI CpPeIHEro 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBarh MOHATHSAMH: MHJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolue
6.1 UWIMHIPUYECKON  IMOBEPXHOCTH, LMIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pa3yrolire KOHUIeCKOW MOBEPXHOCTH, KOHYC, ceprudecKasi TOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (HMIUHAP, KOHYC, cepa u map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KrnaccudunupoBats B3aUMHOE pacIiofioKeHUe cephl U MIIOCKOCTH
OnepupoBarh MOHSATHUSMU: IIAPOBOW CErMEHT, OCHOBAHME CEIMEHTa, BHICOTA
6.5 CEerMeHTa, IIAPOBOM CJIOM, OCHOBAaHWE IIAPOBOTO CJIOS, BHICOTA MIAPOBOIO
CJI0$1, IIAPOBOM CEKTOP
6.6 Berumcnsate  00BEMBI M IUIOMQAW  IMOBEPXHOCTEM TN  BpalleHUs,
' TE€OMETPUUYECKUX TeJl C MPUMEHEHHEM (HopMy
6.7 OnepupoBarh MOHATHSIMH: MHOTOTPAHHHK, BITMCAHHBIN B chepy M ONMUCAHHBIN
' okoJo chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS
6.8 BBIYHCIATE COOTHOMICHUS MEXKY TUIOIMIAIIMH MOBEPXHOCTEH M 00BEMaMu
' MOI00HBIX TeJ
6.9 N3o0paxaTth wu3ydaemble (UTYPBI OT PYKH H C TPHUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HTHCTPYMEHTOB
6.10 BrInonHATE (BBIHOCHBIE) MIIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHHUSI TEJ BPALCHUS
W3Bnekatb, WHTEPHOPETUPOBATH U MPEoOpa3oBBIBATE HHPOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEkKaX
U PUCYHKaX
[TpumensTh TEOMeTpHUYecKre (DAKTHI TSI PEIMICHUS CTEPEOMETPUUICCKUX 3ajad,
6.12 MPEIOIaraloIMX HECKOJIBKO IIArOB PEIICHUS, €CIIM YCIOBHUS TMPUMEHEHUs
3aJlaHbl B ABHOU (hopme
6.13 OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE




Koxa

HpOBepﬂeMbIe NpeAMETHBLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM

NpoBepsieMoro o
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJbTara
BbInonmHAT  IEHCTBUSL  CIIOKEHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
6.14 YMHOXKEHHSI BEKTOpa Ha 4YHUCJIO, OOBSACHATh, KAKUMH CBOMCTBAMHU OHHU
o0JIagaroT
6.15 IIpuMeHATH MpaBWIIO NAPAIIICIICIIUIIENA IIPU CII0KEHUH BEKTOPOB
OnepupoBarh MOHATHSIMH: JEKapTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
6.16 MOJlyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJ MEXAY
' BEKTOpaMH, CKaJlIpHOE IMPOU3BEJACHHE BEKTOPOB, KOJUIMHEApPHBIE U
KOMILJIaHAPHBIE BEKTOPBI
Haxomuth cymMMy BEKTOpPOB M MPOM3BEICHUE BEKTOpPA HAa YKCIO, YOl MEXKIY
6.17 BEKTOPAMH, CKaJISIPHOE MIPOU3BEIECHUE, PACKIAIbIBATh BEKTOP MO ABYM HEKOJI-
JTUHEAPHBIM BEKTOpam
6.18 3amaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT
6.19 Pemarp mpocreiinme reoMeTpuuecKkHe 3aladyd Ha MPUMEHEHHE BEKTOPHO-
' KOOPJAMHATHOI'O METOA
Pemarp 3amaun Ha [10Ka3aTelNbCTBO MATEMATUYECKUX OTHOUICHMH U
6.20 HaXOXJICHHE TEOMETPUYECKUX BEIMYMH IO oOpa3laM WM aIrOpHTMaM,
' MIPUMEHSISI U3BECTHBIE METOJBI MPHU PEHICHUHU CTaHIAPTHBIX MaTEeMAaTHYECKUX
3a1a4y
6.21 [IpumensTh  mpoCTEMIIME  IPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
' KOMMYHHKAI[MOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3a]1au
6.22 [IpuBouTE mpuUMEpbl MaTeMaTHYECKMX 3aKOHOMEPHOCTEW B MpPUPOAE U
' KU3HU, pacCllO3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUN B UCKYCCTBE
[IpyuMeHsTh MONy4YeHHbIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBAaTh pealbHbIE
CUTyallud U NPUMEHATh W3YUYCHHBIE MOHATHS B INPOLECCE MOUCKA PELICHUS
MaTeMaTH4ecKu CHOPMYJIUPOBAHHON MpPOOIEMBbI, MOJAEIUPOBATh pealbHbIC
6.23 CUTyallul Ha S3BIKE N€OMETPUH, MCCIEN0BAaTh IOCTPOECHHBIE MOJAEIU C HC-

M0JIb30BAHUEM T'€OMETPUUECKUX IOHATUH U TEOopeM, ammapara ainreOpsl,
pelaTh MPAaKTUYECKUE 3aJa4M, CBSA3aHHBIE C HAXOXICHUEM TI'€OMETPUYECKUX
BEJINYUH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE TMOHATHUA cTepeoMeTpuH. Touka, MpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHe 06 aKCMOMATHYECKOM TOCTPOCHUU CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX

7.2

B3aumHoe pacnonoxeHue npsiMpIX B IPOCTPAHCTBE: IIEPECEKAIOINECS, TapalIeIbHbIE U
cKpeluBaomuecs npsamele. [lapainenbHOCTh MPAMBIX U IJIOCKOCTEM B MPOCTPAHCTBE:
napajuieJbHble  TMpsSMbIE B MPOCTPAHCTBE, MAPAUICIBHOCTh  TPEX  MPIMBIX,
napajuieIbHOCTh psAMOI Y IIJIOCKOCTH. Vbl
C COHAIpaBJICHHBIMH CTOPOHAMHU, YIrOJ MEXKIYy NPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEH: MapasulielibHble IUIOCKOCTH, CBOWCTBA MapalieiIbHBIX
iockocTel. [IpocTeiimue nmpocTpaHCTBeHHBIE (DUTYPBI HA TUIOCKOCTH: TETpPa’ap, Kyo,
napajuiejenumnes], IoOCTPOCHUE CEUCHUN

7.3

[lepneHauKyISIpHOCTE  NPSAMOM M INIOCKOCTH: INEPHEHAUKYJSIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MpPSMBIEC NApAJIJICIbHBIE U NEPIEHIUKYISPHBIE K IUIOCKOCTH, MPU3HAK
NEPIEHAUKYJIIPHOCTH IPSMOM M IUIOCKOCTH, T€OpeMa O IPSIMOW NEPHEHAUKYIISIPHON
IUIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YroJ MEXAY NPSAMOM U IUIOCKOCTBIO, JBYTPAHHbBIN
yTOJ1, JIMAHEVMHBIA YroJl IBYIPaHHOrO yria. Ilepnenaukyisp v HakJIOHHBIE: PACCTOSHHE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 IJIOCKOCTH, NPOEKHs (GUrypbl Ha
IJIOCKOCTh. [leprneHInKyIsIpHOCTh IUIOCKOCTEH: NMPU3HAK NEPHEHIAUKYJISIPHOCTH IBYX
mockocTel. Teopema 0 TpEX MeprneHaUuKYIIpax

7.4

IlonsiTHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBIITYKJIbBIE U
HEBBINIYKJIbIE MHOIOIPAaHHMKHM, pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yroiabHas
pu3Ma, TpaHU U OCHOBAHUS MPU3MBI, IPsIMasi U HAKJIOHHAs MIPU3Mbl, OOKOBasl ¥ MOJTHAs
MOBEPXHOCTh Mpu3Mbl. Ilapamienenunen, NpsAMOYTOJAbHBIM IapajuIelenuIe] U €ro
cBoiictBa. [lupamuna: N-yronpHas nupaMuaa, TpaHd ¥ OCHOBaHHUE NMUpaMUbI, OOKOBast
U TIOJHAsl MOBEPXHOCTb NMUPAaMU[BbI, NPAaBUJIbHAS U yCEUEHHAs NMHUpaMuAa. IJIEMEHTHI
npu3Mbl M nupamuabl. [IpaBuwibHBIE MHOTOIPAHHUKH: IIOHATHE IPaBUIIBHOTO
MHOIOI'DAHHMKA, IIpaBUibHAs IMpPU3Ma U IpaBUIIbHAs IHMPaMUJA, I[IPABUIIbHAs
TpeyrojbHas nmupaMuja U MpaBUIbHBINA TeTpasap, KyO. IlpencraBnenne o npaBUIbHBIX
MHOTOTpaHHMKaX: OKTa’dp, TOAEKa3Ip U ukocadapyrue CedeHus IpU3Mbl U TIPaMUIbI

7.5

CummeTpust B NMPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
OneMeHTbl  CUMMETpPUM B IUpaMMJaX,  NapajuleJIenuNenax,  MPaBUIbHBIX
MHOTOIPAHHHUKAX

7.6

Bbruncnenue »€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. Ilnomans
OOKOBOI MOBEPXHOCTH U TMOJHON MOBEPXHOCTU MPSIMOM MPU3MBI, IO/l OCHOBAHU,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsMOH npu3Mbl. [Tnomans 60KoBOM MOBEPXHOCTH U
MTOBEPXHOCTU IPABWIBHOM INHPAMHJIBI, TEOpPEMa O IUIOMIAJA YCEYEHHOM NUpaMUIBIL.
[Tonsitue 06 00bEMe. OOBEM MUpPaMUIbI, MPU3MBI




Kox

[IpoBepsieMblii 3JIeMEeHT COIepPKAHUSA

7.7

[TomoOHbIe Tenma B mpoctpaHcTBe. COOTHOIICHUS MEXAY IUIOMAIASIMH MOBEPXHOCTEH,
00BpEMaMU TTOOOHBIX TEN

11 KJIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

I'eomerpus

6.1

Hununapuyeckas MOBEPXHOCTb, 00pa3yolliue LWIMHIPUUECKON MOBEPXHOCTH, OCh
LWINHAPUYECKOM moBepXHOCTH. LlumuHap: ocHoBaHHsS M OOKOBas IOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTh, 00pa3yolire KOHUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHMUYECKOW mnoBepxHocTH. KoHycC: OocHOBaHWME W BepIIMHA, O0Opa3yromas U OcCh,
wionaab OOKOBOM M MONMHOW MOBEPXHOCTHU. YCEUEHHBIM KOHYC: oOpasymoolue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IJIOMAAb MOBEPXHOCTU cdepbl. B3anmuoe
pacrionioxkeHue cdepsl W IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIOoNaah

chepsl

6.4

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka mumHApa 1 KOHyca

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUA U MHOTI'OIPpaHHUKOB. MHOFOFpaHHI/IK, OITMCAaHHBIM OKOJIO
C(l)epbl, cq)epa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJIW TCJIO BpAllICHUA

6.6

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOICTBa 00BEMOB Teil. Teopema 00 00BEME
NPSIMOYTOJIBHOTO MapaJulesienumneaa u cieactus u3 He€. OObEM LMIMHPA, KOHYCA.
O6béM mapa ¥ momaab cepsl

6.7

[Tono6ubie Tena B mpoctpancTBe. COOTHOUICHHUS MEXIY IUIOMAASIMI TTOBEPXHOCTEH,
00BéMaMH TTONOOHBIX TEI

6.8

Ceuenuss muuHApa (mapayieNbHO W MNEPHEHIUKYISIPHO OCH), CEYCHHs] KOHYca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

6.9

Bektop Ha miockoctm M B mnpocTpaHcTBe. CIIOXKEHHME W BBIYMTAHUE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4MCIO. PasimokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuiio nmapamnenenunena. Pemenue 3aaad, CBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOPaMH

6.10

[IpsmoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl BeKTOpa.
[Ipocreiimme 3amau B KOOpAMHATaX. YTOJN MexAy Bekropamu. CkaisspHoe
IIPOM3BEICHNE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXAY MNPSAMBIMH U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/I MTPH PEIICHUN T€OMETPUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOI OBPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJHET'O OBIIET'O OBPA30BAHUA

Kon
NpoBepPsIeMOro
TpedoBaHUs

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

Brnanenne meromamu J10Ka3aTeNbCTB, aNTOPUTMAMU pEIICHHs 3a/ad;
yMeHue (HOpMyIUpOBaTh W OINEPUPOBATH TOHSATHSIMHU: OIpPEICIICHHE,
aKCMOMa, TeopeMma, CJEICTBUE, CBOICTBO, MPHU3HAK, JJ0KA3aTENbCTBO,
paBHOCHIIbHBIC (DOPMYJIHUPOBKH; PUMEHSTh UX; YMEHHUE (QOPMYIHPOBATH
0o0paTHOE W TPOTHBOIOJIOKHOE YTBEPXKACHUE, NMPUBOIUTH MPHUMEPHl U
KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ MAaTEeMaTUYeCKOH HHIYKIIUH;
IIPOBOJIUTH JJOKA3aTeIbHbBIC PACCYKICHHS MIPH PEIICHUHN 3a71a4, OIICHUBATh
JIOTHYECKYI0  MPaBWIILHOCTh  PACCY)KICHUH; YMEHUE OIEPHPOBATH
MOHATUSIMH: MHOKECTBO, IOJMHOECTBO, ONEpaIi HaJ MHOXECTBAMHU;
YMEHHE HCIOJb30BaTh TEOPETHKO-MHOXKECTBEHHBIM — ammapar  Juis
OTIMCAHMsI PEATBbHBIX MPOLECCOB U SBJICHUIA M NIPU PEIICHUH 33J1a4, B TOM
YHCIIe U3 IPYTHX yYeOHBIX MPEJAMETOB; YMEHHE OTICPUPOBATH IMOHITUSMHU:
rpad, cBs3HBIA rpad, aepeBo, UK, Tpad HA IUIOCKOCTH; yMEHHUE
3aJaBaTh M OIMCHIBATh Tpadbl pa3IMYHBIMU CIOCOOAMH; HCIIOIB30BATh
rpadpl Ipy pEHICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMM: HATypajJbHOE 4YMCIO, LEJI0€ YHCIIO,
CTENEHb C 1IeJIBIM [I0Ka3aTesIeM, KOPEHb HaTypallbHOM CTENEHHU, CTENEHb C
palMOHATIBHBIM IOKA3aTeleM, CTENEHb ¢ JCHCTBUTENbHBIM MTOKa3aTeeM,
jgorapudm Ymcla, CUHYC, KOCHHYC W TaHIE€HC MPOM3BOJIBHOIO YHCIa,
OCTaTOK IO MOZYNIO, PAlOHAIBHOE 4YHMCIIO, HPPALHUOHAIBHOE YHUCIIO,
MHOKE€CTBAa HATypaJbHBIX, LENbIX, PALUOHAIBHBIX, JIEHCTBUTEIbHBIX
4ucell; YMEHUE MWCIONb30BaTh IPU3HAKA JACIUMOCTH, HAMMEHbIIUN
o0l 1eTuTeNb 1 HaUMEHbIIIee o011ee KpaTHoe, anroput™ EBknuaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JW4YHBIMU NO3UIMOHHBIMH CHCTEMaMU

CUUCJICHUS;  YMEHUE  BBIINOJHATH  BBIUMCICHUE  3HAYCHUH  H
npeoOpa3oBaHus  BBIPAKEHUW €O  CTEMEeHsIMH U Jorapudmamu,
npeoOpazoBaHus JTPOOHO-PAIIMOHATIBHBIX BBIPAKEHUI; YMEHHE

ONEepUpOBATh  MOHATUAMHU:  TOCJIEAOBATENBHOCTh,  apudMeTHuecKas
nporpeccusi, TeoMeTpuyecKas Iporpeccusi, OeCKOHEYHO yObIBarolas
Tr€OMETpUYECKas MPOrPeCcChs; YMEHHUE 3aaBaTh I10CICAOBATEIBHOCTH, B
TOM 4YHCJIE€ C TOMOILBIO PEKYPPEHTHBIX (OpPMYJ; YMEHHUE ONEepUpOBATH
MOHATUSAMU: KOMIIJIEKCHOE YHUCIJIO, COIPSKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJZlyJIb U apTyMEHT KOMILUIEKCHOTO 4Hcia, (opMa 3almucu KOMIIEKCHBIX
yucen (reoMeTpruecKasi, TPUrOHOMETpUYecKas U anredpandeckas); yMeTh
MPOU3BOJIUTH apu(pMETHUECKHE IEHCTBUS C KOMIUIEKCHBIMU YHCIaMU;
IIPUBOAUTH IIPUMEPHI UCIIOIb30BAHNS KOMIUIEKCHBIX YHUCEI;, ONIEPUPOBATH
MOHATUSAMM: Marpuma 2x2  wu  3%3,  OompeaenuTens  MaTpPHIIBL,
T€OMETPUYECKUI CMBICIT OIPEIETUTENS

YMmenune ONEprupoOBaTh MOHATHAMH: PALNUOHAIBHBIC, HPPAIMOHAJIBLHEIC,
IIOKa3aTCIBbHBIC, CTCIICHHBIC, J'IOl“apI/I(I)MI/I‘-IeCKI/IC, TPUTOHOMCTPHUYICCKUC




Kon
NpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHusi

YPaBHEHHsS W HEPAaBEHCTBA, HX CHCTEMBbl, YMEHHME OIIEpUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOXJIECTBEHHOE IIPE0Opa3OBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB U CHUCTEM; YMEHHME peEllaTb YypaBHEHWS,
HEPABEHCTBA M CHCTEMBI C IOMOIIBIO PAa3JIMYHBIX IPUEMOB; pEIIATh
YpaBHCHHUA, HCPABCHCTBA W CHCTCMBI C IapaMCTpoOM; MPUMCHATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMBI Ul PEIICHHS MaTeMaTH4EeCKHX
3aj71a4 M 3a]1a4 U3 PA3IMYHbIX 00JIACTeH HAYKU U peabHOU )KU3HU

YMeHue onepupoBaTh MOHATHAMHU: (DYHKIMSA, UYETHOCTh (DYHKIMH,
NEPUOIMIHOCTD (PYHKIUH, OTPAaHMYEHHOCTh (YHKIHWH, MOHOTOHHOCTH
GbyHKLIMH, 3KCTpeMyM (DyHKIMM, HauOoJblIee U HaUMEHbILEE 3HAUCHHS
(GyHKIMU Ha TPOMEXYTKE, HEeTpephIBHAS (DYHKIIHMS, aCUMIITOTHI Tpaduka
GbyHKUMU, NIepBasg U BTOpas MPOU3BOJHAS (YHKLIMH, T€OMETPUUYECKUN U
¢u3nyecKuil CMBICI IPOU3BOJHOM, TmepBooOpa3Has, OIpeneIEHHbII
MHTErpajl; yMEHUE HaxXOIWTh ACUMIITOTHI Irpaduka (QYHKIUH; yMEHUE
BBIUMCIATh  IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YacTHOIO U
KOMIIO3ULUHN (PYHKIMI, HAXOAUTh ypaBHEHUE KacaTelbHOH K rpaduky
(GYHKIMM; yYMEHHUE HAaxXOIUTh IPOU3BOJIHBIE 3JIEMEHTApPHBIX (YHKIUM;
YMEHHUE UCIOIb30BaTh MPOM3BOJIHYIO JUIS MCCIEIOBAaHUS (YHKIMMH,
HaXOJUTh HAaWOOJBIIME W HAMMEHBUINE 3HA4YeHUs (QYHKIUN; CTPOUTH
rpaMKd MHOTOWIEHOB C HCIOJIb30BAaHUEM allapara MaTeMaTHYeCKOro
aHalIK3a; IPUMEHSATh MPOU3BOAHYIO JJIi HAXOXACHHUS HAWIYYIlIero
pellleHuss B INPUKIAJHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHYECKHX H
bu3MYecKuX 3a7adax; HAXOIUTh IUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
MHTETpasla; MPUBOAUTH IPHUMEPBl MATEMAaTUYECKOTO MOJEIMPOBAHUS C
OMOUIbI0 AU PepeHInaNbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: Tpaduk QyHKIMH, oOpaTHas QyHKINSA,
KOMIO3UIMS (YHKIUHM, JMHEWHas (yHKUUSA, KBaJpaTHMYHas (QYHKIMS,
paunoHanbHas (QYHKLUSA, CTeNeHHas (YHKIUS, TPUTOHOMETPUYECKUE
¢byHKIIMKM, 0OpaTHBIE TPUTOHOMETPHYECKHE (PYHKIIMHU, TMOKa3aTeabHas U
Jgorapupmuueckas (QyHKIUM; yMEHHE CTPOUTh TIpadUKH H3yYEHHBIX
GyHKIUHE,  BBIMNONHATH  NIpeoOpa3oBaHust  rpagukoB  (QyHKIUH,
UCIMOJIb30BaTh IpauKy JUIsl U3y4EHHs MPOLIECCOB M 3aBUCUMOCTEH, Mpu
pellleHnn 3a/ady U3 JAPYrux y4eOHbIX NMPEAMETOB U 3aJay U3 peabHOU
KHU3HHM; BbIpaXaTb (OPMYIaMU 3aBUCUMOCTH MEXIY BEIMYUHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku QYHKIUM Ui pelieHus] ypaBHEHUH,
HEpaBEHCTB W 33Ja4 C MapaMmeTpaMu; H300paxkaTb Ha KOOPIMHATHOMN
IJIOCKOCTH MHOXECTBA PEIICeHUH ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemarb TEKCTOBBIE 3aJauyd pPa3HbIX TUIOB (B TOM 4HCIE HaA
MPOLIEHTHI, T0JIM U YacTH, Ha JIBH)KEHHUE, paboTy, CTOMMOCTh TOBapoB U
yCIIyT, HAJOTH, 33a4d U3 00JacTh yNpaBlIeHHs JUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBISATh BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHIO 3aJa4yM, HCCIENOBATh IIOJYYEHHOE DEIICHUE H
OLIEHUBAaTh IPaBAONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJIEIUPOBATh
peaJlbHblE CHUTyallUd Ha sA3bIKE MATEMATHKHU; COCTAaBJIATH BBIPAXKCHMUS,




Kon
NpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHusi

YpaBHEHHUS, HEpPAaBEHCTBA W MX CHUCTEMBl IO YCJIOBHUIO 3aJayH,
UCCIIEI0BaTh IOCTPOEHHBIE MOJEIN  C MCIOJB30BAaHHWEM  arapara
anredpbl, MHTEPIPETUPOBATH NOTYUYEHHBINA Pe3yabTaT

VMeHHe ONepUpoBaTh MOHATUSAMH: CpeAHee apu(MeTHYecKoe, MeluaHa,
HanOoJblllce W HAWMCHBIIEC 3HAYCHUS, pa3Max, IUCIEPCHs, CTaHIApTHOE
OTKJIOHEHHWE YHCIIOBOrO Ha0Opa; yMEHHE W3BJICKAaTh, HMHTCPHPETHPOBATH
uHpOpMAIIMIO, TIPEACTAaBICHHYIO B Ta0iMIax, Ha JIudarpamMmax, Trpadukax,
OTPaXKaloI[yl0 CBOMCTBA peajJbHBIX [POLIECCOB M  SIBICHHH; MPEICTaBIATH
UHPOPMAIIMIO C TMOMOINBIO TaONUIl W JUArpaMM; HCCIICAOBATH CTATHCTHYECKHE
JaHHbIE, B TOM 4YHCJIE C NPUMEHEHHEM rpauyecKuXx METOIOB U 3JICKTPOHHBIX
cpencts; TpadHyYeCKd HCCIEIOBaTh COBMECTHBIC HAOIIONCHUS  C IIOMOIIBIO
JMarpaMM PacCerBaHUs U JIMHEHHOMN perpeccuu

VMeHHe OINepUpOBaTh MOHSITHSMHU: CIyYalHBI ONBIT W CIy4allHOE COOBITHE,
BEPOSTHOCTh  CIIy4allHOTO  COOBITHS, YMEHHE BBIYHCIATH BEPOSTHOCTH  C
UCIIOJIb30BAHUEM TpadUUeCKUX METOJOB; IPUMEHATh (GOPMYJIBI CIOXKCHUS U
YMHOKEHHSI BEpPOSATHOCTEH, (GopMyiay moiHO#H BeposTHOCTH, GopMmyny beprysmy,
KOMOHMHATOpHBIE (aKThl U (POPMYJIBI; OIICHHBATH BEPOSTHOCTH PEATBHBIX COOBITHI;
YMEHHE OIEePUPOBATh IOHATHSAMH: CIIydaiHas BEJIMYMHA, pacHpeeiIcHUC
BEPOSITHOCTEH, MaTEMaTHYECKOS OXKUJIAHKE, TUCIIEPCHUs U CTAHIAPTHOE OTKIOHCHUE
Clly4aliHOW BeNWYMHBI, (DYHKIMM pPACIpEIeieHHsS W IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOT0 M HOPMAJIBHOTO paclipe/iesieHnil; YMEHHE HMCIOJIb30BaTh CBOWCTBA
W3YYCHHBIX PACIPEICIICHUN IS PelleHHs 337a4; 3HAKOMCTBO C MOHATHSIMU: 3aKOH
OOJIBILINX YKCEN, METOJbl BHIOOPDOYHBIX HCCICAOBAHHM; YMEHHE IMPHUBOIUTH
[pPUMEpPhIl TPOSIBICHUS 3aKOHA OOJBIIMX YHCENT B IPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSAX, yYMEHHE OIEPUPOBATh IMOHATUSAME: COYCTAHHE, MEPECTAHOBKA, HYHCIIO
COYETAHUIA, YHCIIO TMEePEeCTaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHSITh KOMOU-
HaTOpHbIE (DAKTBI U PACCYKACHUS ISl PEIICHUS 33/1ad; OIICHMBATH BEPOSTHOCTU
peanbHBIX COOBITHH; COCTABIATH BEPOATHOCTHYIO MOJCNIb U HHTEPIPETHPOBATH
MOJTYYEeHHBIH Pe3yNbTar

VYMeHue onepupoBaTh MOHATUSMM: TOYKa, NpsiMas, MIOCKOCTb, IPOCTPAaHCTBO,
OTPE30K, JIy4, BEIMYUHA YIJa, IJIOCKUN YroJl, ABYIPaHHBIN yroj, TpEXIPaHHbIA yroil,
CKPELIMBAIOIINECS MpPSIMbIE, NApaJUIEIbHOCT M MEPNEHIUKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEH, yroid MEXAy MNPSMbIMU, Yrod MEXIy NpsIMOH M MIOCKOCTBIO, YroJ
MEXJy IUIOCKOCTSIMHM, PacCTOSHME OT TOYKHU /A0 IUIOCKOCTH, PAacCTOSHUE MEXIY
IPSIMBIMH, PAaCCTOSIHME MEXKAY IUIOCKOCTSAMU; YMEHUE UCIOJb30BATh NP PELICHUU
3a7a4 W3ydeHHbIe (AaKTBl M TEOPEMBI IUIAHUMETPHH; YMEHHE OIEHUBATH Pa3MepHhl
00BEKTOB OKPYXAIOLIETO MHUPA; CTPOUTH MATEMAaTUYECKHE MOJEIH C IOMOIIBIO
TrE€OMETPUYECKHUX IIOHATHM M BEJIUYMH, PEIIaTh CBA3aHHBIE C HUMM NPAKTUYECKUE
331241
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YMeHue omepupoBaTh MOHATHAMHU: IUIOmags  GUTYpBl, O00BEM  (QUTYpH,
MHOTOTPAHHHUK, TIPaBUJIBHBIH MHOTOTPAHHHUK, CEYEHHE MHOTOTPaHHHKA, KyO,
napajulesNienuIes, pu3Ma, mupaMuia, GUrypa 1 IMoBepXHOCTh BPaIlleHHs, [IMIHHAD,
KOHYC, Iap, cdepa, miomaas chepsl, IIONaab NOBEPXHOCTH IHPaMHIbI, TPU3MEI,
KOHyCa, LIIHHApa, 00bEM KyOa, MpsSMOYTOJIbHOTO Mapajielenunesa, NUpaMUabI,
IOpU3MBL, LMIMHApA, KOHYycCa, LIapa, pa3BEPTKA MOBEPXHOCTH, CEUCHUs KOHYyca U
OUINHIpPA, NapalielbHble OCH WIM OCHOBAaHMIO, CEYEHHUE IIapa, IJIOCKOCTb,
Kacaromasics cepbl, THINHAPA, KOHYCa; YMEHNE CTPOUTH CEUYCHHE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAHHUKH, (DUTYpHl M MOBEPXHOCTH BpAIIEHHUS, UX CEUECHUS, B
TOM 4YHCJIE€ C HOMOLIBIO 3JIEKTPOHHBIX CPEICTB; YMEHUE MPUMEHITh CBOWCTBA
TEOMETPUYECKUX  (UTyp,  CAMOCTOSTEIBHO  (POPMYJIHPOBATH  ONPEACICHHS
nU3y4aeMbIX  (Uryp, BBIABUraTh THUNOTE3Bl O CBOWCTBAX W IIPH3HAKaX




Kon
NpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHusi

TCOMETPHUICCKUX (le"yp, 00OCHOBBIBaTh WU OIIpOBEPrarb UX; yMCHHUC NPOBOAWUTH
Knaccmbm(aumo (1)I/Il"yp IO pPAa3JIUYHbIM IIPpU3HAKAM, BBIIIOJIHATH HeO6XOI[I/IMLIe
JOIOJIHUTCIIBHBIC ITOCTPOCHU S
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YMeHue onepupoBaTh IMOHATHSIMHU: IBIDKCHHE B IPOCTPAHCTBE, MapaICIbHBIN
MEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHUE
moto0us1, mogoOHbIe QUTYPHI; YMEHHE PacliO3HABATh PaBHBIC U MOJOOHBIE QUTYPHI,
B TOM YHCJIC B IPUPOJIE, UCKYCCTBE, apXUTEKTYpPE; MCIOIb30BaTh TEOMETPUUCCKUEC
OTHOUICHUS TPH pEIICHUH 3a/1a4;, HAXOJHUTh TeOMETPHYCCKHUE BEIMYHMHBI (IUIHHA,
yTOJI, TJIOMIATb, 00BEM) npu pelIeHun 3amaq
U3 JIPpyTUX YYeOHBIX MPEIMETOB W W3 pPEANbHOH JKM3HM, YMCHHE BBIYUCIATH
reoOMeTpUYecKHe BeNWYMHBI  (JIMHA, yroJ, IUIoMmanb, OO0BEM, IUIOMIANb
MOBEPXHOCTHU), UCTIONB3YsI U3YUCHHBIC (POPMYIIbI U METO/IbI, B TOM YHCIIE: IUIOMIA/b
MTOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCa, IMITHH/PA, TUTomans chepbl; 00bEM Kyoa,
MPSAMOYTOJIBHOTO MapaslieNienuea, TUPaMUIbl, PU3MBI, IIWINHIPA, KOHyca, 1apa;
YMEHHUE HaXOJIUTh OTHOIIEHHE 00hEMOB TTOJIOOHBIX (PHTYD
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YMeHue onepupoBaTh MOHATHSAMH: IPSMOYTONBbHAS CHCTEMa KOOPIUHAT, BEKTOP,
KOOPAMHATHI TOYKU, KOOPAWHATHI BEKTOpPA, CyMMa BEKTOPOB, TPOU3BEACHNUE BEKTOpa
Ha YHCJO, Pa3lIoKEHHE BEKTOpa MO 0a3ncCy, CKasIpHOE MPOM3BEICHHE, BEKTOPHOE
MIPOM3BECHNE, YTOJI MEXKIy BEKTOpPaMH; YMEHHE HCIIONB30BaTh BEKTOPHBIH H KO-
OpIVHATHBIA METOJ JIJIsl PeIeHUs TeOMETPHUECKUX 3a1ay U 3a/1a4 APYTUX Y4eOHBIX
MIPEeIMETOB
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YMeHne BBIOMpAaTh MONXONAMIMN METON Ui peIIeHHs 3aJadd; IOHUMAaHHUe
3HAYMMOCTH MAaTEeMAaTUKH B U3YyYEHHH MPHPOIHBIX M OOLIECTBEHHBIX MPOILIECCOB U
SBIICHUI; YMEHHE PacIiO3HaBaTh MPOSABIEHHE 3aKOHOB MAaTEMaTHUKH B HCKYCCTBE,
YMEHUE MPUBOANTH MPUMEPHI MATEMATHUECKUX OTKPBITUNA POCCHICKOW M MHUPOBOU
MaTeMaTUYeCKON HAYKH
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MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUA
1 [Ywucna u BeiuuciaeHus
1.1 HaTypaJ'IBHBIC " 1 eJIbIC YuCia. HpI/ISHaKI/I JCIIUMOCTH LICJIBIX YHUCEII
1.2 PaHI/IOHaJ'IBHBIe ypciia. OOBIKHOBEHHBIE U JACCATUYHBIC ,I[pO6I/I, IIPOLCHTHI,
0eCKOHEUHBIE IEPHUOIMUECKUE IPOOH
13 Apudmernueckuit KOpeHb HaTypaJdbHON cTerneHu. J[elcTBus ¢ apumeTHIecKuMu
KOPHSIMH HaTypaJbHOU CTENICHU
1.4 Crenens ¢ LOEJIBIM ITOKA3aTEJIEM. CrenieHs ¢ PpalrOHAJIbHBIM ITOKA3aTCJICM. CsoiicTBa
" |crenenn
15 CuHyCc, KOCHHYC ¥ TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOIO apTyMEHTa
1.6 |Jlorapudwm umcia. JlecsiTuuHble U HATypaJbHBIE JOTapU(pMBI
HetictButensHple  Yncia. ApuUpMETHUECKHE OIepalud C ACHCTBHTENBHBIMH  YHCIIAMHU.
1.7 |[IpuOnmxéHHbIE BBIYMCICHUS, INpaBWIa OKPYIVIEHHS, IPHKHAKA W OIEHKa pe3ylbTaTa
BBIYHCIICHUI
1.8 |IIpeoOpazoBaHue BBIpaKCHHI
1.9 | KomruiekcHble uncia
2 YpaBHEHUS U HEPABCHCTBA
2.1 |Illensle u 1poOHO-paIIOHANIBHBIC YPAaBHEHUS
2.2 |UppammoHabHBIC YPaBHCHHUS
2.3 | TpuroHoMeTrpu4eckie ypaBHEHHs
2.4 |Tloka3arenbHbIe H JOTapUPMHUECKUE YPABHEHUS
2.5 |Ilensle u 1poOHO-palOHATEHBIC HEPABEHCTBA
2.6 |HppanmoHaabHbIC HEpaBECHCTBA
2.7 |Iloka3zarenpHbIC U JIOTapU(PMUIECKHUE HEPABEHCTBA
2.8 | TpuronoMmeTpruyeckrne HepaBEHCTBA
2.9 | CucTteMsl ¥ COBOKYITHOCTH YPaBHEHHH U HEPABEHCTB
2.10 | YpaBHeHHS, HEpaBEHCTBA U CHCTEMBI C TApaMeTpaMHu
2.11 [Marpuma cuctemsl JUHEHHBIX YpaBHEHUN. ONpeAeIUTEh MATPUITHI
3 OyHKINU ¥ TpadUKH
31 @yHkus, crnocodbl 3agaHus ¢yHKiUH. I'paduk ¢ysxumuu. B3ammuo oOpaTHble (QyHKIMH.
Uéraele u HeuéTHble QyHKIMH. [lepuoanyeckue pyHKINM
OOnacte ompenencHuss W MHOKECTBO 3HaueHWH ¢yHKimn. Hymm ¢yakumu. IlpoMexyTku
3.2 [3HakomocrosiHCTBa. [IpOMEXKYTKM MOHOTOHHOCTM (YHKUMH. MAaKCHUMyMbl W MHHHUMYMBI
¢hyskumu. Hanbonpliee M HanMeHbllee 3HaueHne QYHKITMHA Ha TIPOMEKYTKE
33 CreneHHas GYHKIHS C HATYpaJbHBIM H IIeNBIM TOKa3areneM. EE colicTBa u rpaduk. CBoiicTBa
U rpauK KOpHsI N-0i CTeNeHn
3.4 | Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduKu
3.5 |IlokasarenbHas u Jorapudmudeckas GyHKIMH, HX CBOWCTBA U IPapUKH
36 Toukn paspeiBa. AcumnrToTsl rpadukoB ¢ynkmuid. CpoiicTBa (YHKIWI, HENpephIBHBIX Ha
OTpe3Ke
3.7 |IlocnemoBaTeapHOCTH, CIIOCOOKI 3aJaHMsI MOCIEI0BATEILHOCTEH
3.8 | Apudpmernueckas u reomerpryeckas nporpeccun. PopMyra cI0XKHBIX ITPOIIEHTOB
4 Hayaya MaTemaTHueCKOro aHajn3a
4.1 |IlpowsBomnas ¢pyHkimu. [Ipon3BoaHbIE 3I€MEHTAPHBIX (HYHKINI
49 [IpumeHeHne MPOM3BOAHOW K HCCICAOBAHMIO (DYHKIMI HAa MOHOTOHHOCTH M 3KCTPEMYMBI.

Haxoxnaenue HanOOJIBIIIET0 M HAUMCHBIIIETO 3HAUCHHS (I)YHK]_II/II/I Ha OTPE3KE




Kon IIpoBepsiemMblii 31eMeHT cOepPKAHUSA

4.3 |IlepBooOpasznas. MaTerpan

5 MHokecTBa 1 JOTuKa

5.1 |MmnoxecTBo, oneparyu HaJ MHOKecTBaMH. Jlnarpammel Ditiepa — Benna

5.2 |JIoruka

6 BeposiTHOCTB M cTaTHCTHKA

6.1 |OmnwucarenbHas CTATUCTUKA

6.2 |BeposTHOCTH

6.3 | KombunaTopuka

7 ['eomeTpust

7.1 | Durypsl Ha MIOCKOCTH

7.2 | IlpsiMble 1 IIIOCKOCTH B IIPOCTPAHCTBE

7.3 | MHorOTrpaHHUKH

7.4 | Tena 1 NOBEPXHOCTH BpaLCHUS

7.5 | KoopnuHaThl 1 BEKTOPBI

YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

* Marematuka: anredpa 1 Hayaua MaTEMaTHYECKOro aHalln3a, reomerpust. ['eomerpus, 10-
11 xnacesl/ Atanacsan JI.C., byryzos B.®., IIpaconos B.B. nox penakuueii CagoBHruero

B.A., AkumonepHoe obiectBo «M3aarensctBo «IIpocBemnienue»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

CmupHoB, B. A. I'eomerpus. ba3oBblii u yriyOieHHbIH ypOBHHU.

C50

10 xnacc. Metoauueckoe nocobue mist yaurens / B. A. CMupHoB,
N. M. CmupnoBa. — M. : BUHOM. Jlab6opaTtopust 3nanuii, 2020. —
110, [2] c. — ISBN 978-5-9963-5198-5.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://fipi.ru/
(cantdUNN);

https://ps.1sept.ru/ (cant raseTsbl «MepBoe CEHTABPA»);

http://school-collection.edu.ru/

http://ilib.mccme.ru/  (uHTepHeT-6BubnnoTeka cailta  MOCKOBCKOro
HenpepbIBHOro maTemaTyeckoro obpasoBaHusa);

http://etudes.ru (MaTemaTtmyeckue aToabl);

LLeHTpa
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http://kvant.mccme.ru/ (Hay4yHO-nONYNAPHbLIN dU3NKO-MaTEMATUYECKUI
XypHan «KBaHT»);

http://lib.mexmat.ru/books/3275 (anekTpoHHas 6ubnnoteka MoneynTenbcKoro
coseTa MeXaHMKO-MaTeMaTUYeCKoro daKkynbTeTa MOCKOBCKOro
rocyAapCTBEHHOrO YHMBEpCUTETa).
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