MUHUCTEPCTBO NPOCBEIIEHNWS POCCUIICKON ®EAEPALIMN

MununcrepeTso 0011ero 1 1poeccHoHaILHOTo o0pa3oBaHust PoCTOBCKOI | |
00J1acTH | 1 R

Aavunuerpauns PeMOHTHEHCKOTO paiiona PocroBekoii 06/1aCTH |

MBOY KpachonaprusaHckas cua | e

//;’TZ;Z )
D I S i ;
PACCMOTPEHO COTJIACOBAHO I/ryil HENE
Ha 3aceaatnu Tleaarornieckoro 3am, g crppa no YP 59’/:_.?. oty MY \} ' ‘: ’
coseta MBOY 7 1.H. BOAONbSIHOBA | :ﬂ(é“ ey TR0 Gl !
KpacHonapTH3aHCKo# ClLu Q82025 1. |z 2 ¢ Mlopoxus
Mpotokon Ne2 ot «28» 08.2025 1. 25'r, Ne60 1 '}
i }‘ 1
PABOYASI ITIPOTPAMMA
(1D 9380273)
yueGuoro npeamera «Feomerpusi. YrayOiennblii ypoBeHb»
st oOyuatouxest 10 — 11 kiaaccos. _
CpoK peanns3aiin NporpaMMbl: 2025-2026 yueOHbli roJ

KonnuecTso yacos: 10 kiace - 3 yaca B HEALIIO, 102 yaca B ros

11 xkrnace — 3 yaca B nejemo, 102 yaca B rojt B
Vuntens: [Topoxus Cepreit MiBanoBu4 1 .
y
-+

n.Kpacnonaprusancknii 2025 roa



IHHOACHUTEJIBHAA 3ATINCKA

I'eomeTpus sBIsieTCS OAHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CpeAHEro oomiero o0Opa3oBaHus, TaK
Kak 00ecreuynuBaeT BO3MOKHOCTh M3YYEHHs JUCIHMIUIMH €CTECTBEHHO-HAy4YHON HAmpaBICHHOCTH U
MPEeIMETOB TYMaHUTapHOTO 1ukia. [IockonbKy orndeckoe MbIIJIeHHe, GOPMHUPYEMOE IPU U3yYCHU U
00y4aromuMuCs MOHITUHHBIX OCHOB T€OMETPUH, IIPU JI0KA3aTEILCTBE TEOPEM U TMOCTPOCHUH LIETIOYKH
JIOTUYECKUX YTBEP)KICHHUI MpPH PElIEHUH MeOMETPUUECKUX 3a]1ad, YMEHUE BBIJIBUraThb U ONPOBEPraTh
TUIOTE3bl HENOCPEACTBEHHO HCHOJIB3YIOTCS MPU PEIIEHUM 3a/lad €CTECTBEHHO-HAayyHOro IMKJA, B
YaCTHOCTH (PM3UYECKUX 3aja4.

Lenb ocBOEHUs MporpaMMbl yaebHOTO Kypca «I'eomeTpus» Ha yriyOn€HHOM YpOBHE — pa3BUTHE
WHIUBUAYAIbHBIX CIIOCOOHOCTEH OOYyYaloImUXCcsl NpU HM3YyYEeHHMM TE€OMETPUH, KaK COCTaBJISIOIEH
npeaMeTHol  obmactm  «Maremarnka u - WHQOpPMaTHMKa» depe3 oO0ecleYyeHHe BO3MOKHOCTH
nprOOPETEHHUS U MCIIOJIb30BaHMsI OoJiee rTyOOKUX TeOMETPUIECKUX 3HAHUN U ICHCTBHH, crienn(UIHbIX
TE€OMETPUHN, U HEOOXOIUMBIX ISl YCIEUTHOTO NPO(ecCHOHATBHOTO 00pa3oBaHMUs, CBSI3aHHOTO C
HCI0JIb30BAHUEM MATEMAaTUKH.

[IpropuTeTHBIMU 3aa4yaMHM Kypca I€OMETPUU Ha YriyOnE€HHOM YpPOBHE, PacCHIUPSIOUIUMH U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

paciivpeHue MNpeACTaBIEeHUs O NeOMETPUH KaK 4acTH MHUPOBOU KyJIbTYypbl U (OPMUPOBAHUE
OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

dbopMHUpOBaHHME TMPEACTABICHUS O MPOCTPAHCTBEHHbIX (uUrypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIENSIX, TO3BOJISIOUINX ONMKUCHIBATh U U3y4aTh pa3HbIe SIBICHUS OKPY)KAIOIIEr0 MUPa,
3HaHUEe NMOHATUHHOIO anmnapara 1o pasueny «CrtepeoMeTpusd» yueOHOro Kypca reoMeTpuu;

(GbopMupoBaHHE YMEHHs BJIAJE€Th OCHOBHBIMHU INOHSTHUSMHU O NMPOCTPAHCTBEHHBIX (PUIypax M HMX
OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, GOopMyd M YMEHHE HX MPUMEHSATh, YMEHHUS J0Ka3bIBATh
TEOpeMbI M HaXOAUTh HECTAHIaPTHBIE CLIOCOOBI PELICHUS 3a/ay;

(GopMuUpOBaHME YMEHHs paclO3HABATh HA YEpTEekaxX, MOJENAX M B PpEAIBHOM MHpe
MHOTOTPaHHUKH U TeJla BPALEHUs, KOHCTPYMPOBATh FEOMETPUUECKUE MOJIENH;

(GopMupoBaHHE IMOHMMAHUS BO3MOXXHOCTH AaKCHOMATHYECKOTO MOCTPOCHMsS MaTeMaTHYeCKHX
Teopui, GopMupoBaHHE NOHUMAaHUS POJIM AKCHOMATHKH NPH TPOBEACHUHN PACCYKICHUH;

(dbopMupoBaHHEe yMEHMsI BJIQJIETh METOAAMU J0KA3aTEJIbCTB U AJITOPUTMOB PEILEHUs, YMEHUS MX
IIPUMEHSATh, TPOBOANUTH JOKA3aTCIIBHBIC PACCYKICHUSA B XOJE PEIICHUS CTEPEOMETPUYECKHUX 3ahad U
3aJad ¢ TPAKTUYECKUM coJepxkaHueM, (OpPMHpPOBAaHHE NPEICTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeNbCTB P 000CHOBAaHMM MAaTeMaTHYECKUX YTBEP)KJIECHUM U POJIM AKCUOMATHKHU B IPOBEIECHUU
JENyKTUBHBIX PACCYKICHUM;

pa3sBUTHE U  COBEPIIEHCTBOBAHME MHTEIUIEKTYaJbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH
oOyyaromuxcs, MO3HaBATEIbHON aKTUBHOCTHU, UCCIEIOBATENbCKUX YMEHHM, KPUTUYHOCTH MBIIIJICHNUS,
MHTEpEca K U3YyYEHUIO T€OMETPUH;

¢dopmupoBaHue (GyHKINOHATBHON TPaMOTHOCTH, PEI€BAaHTHON T'€OMETPUU: YMEHUS paclo3HaBaTh
NPOSIBJICHUS TE€OMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEHl B peajbHBIX JKU3HEHHBIX
CUTyallUsX M TpU M3YYEHUU JPYIMX Y4eOHBIX MPEIMETOB, TMPOSBICHUA 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIUPOBAHUS PEAIBHBIX CUTYyallMd, HUCCIENOBaHMUs IIOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALIMY [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJEP)KATEIIbHBIMU JIMHUAMHM ydeOHoro kypca «l'eomerpus» B 10—11 kmaccax
apisroTes:  «lIpsmMple M IIOCKOCTM B IIPOCTpaHCTBE», «MHororpaHHukn», «Tena BpameHUs,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/IBHKEHUS B IPOCTPAHCTBE.



CoopmynupoBannoe Bo PI'OC COO TpeboBaHME «YMETh OIEPUPOBATH MOHATUIMUY,
peNeBaHTHBIMH T'€OMETPUHU Ha YriayOonéHHOM ypoBHe oOydeHus B 10—11 kmaccax, OTHOCHTCS KO BCEM
coJiepKaTeIbHBIM JIMHUAM y4eOHOTO Kypca, a ((OpMUpPOBaHHE JIOTHUECKUX YMEHUN pacrpeienseTcs He
TOJIBKO M0 COAEP)KATENbHBIM JIMHUSAM, HO M 1O rojgam oOyudenus. Coaepxanue 0Opa30OBaHHS,
COOTBETCTBYIOIIlEE MPEIMETHBIM pe3ylbTaTaM ocBoeHHs @DenepanbHOi paboueil mporpammsl,
pacrpeneiéHHBIM TI0 T0/IaM 00Yy4eHUs], CTPYKTYPUPOBAHO TaKHUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIMIHAIBHBIM BOIIpOCaM 00yJaronmecs: o0paniaauch HE0JHOKPATHO. DTO MO3BOJISIET OPraHu30BaTh
OBJIAJICHUE T€OMETPUUYECKUMHU MOHATHSAMM U HaBbIKAMHU I[OCJIEJOBATEIBHO M IIOCTYNATENbHO, C
COONIIOJICHNEM TPHHIMIA TPEEeMCTBEHHOCTH, a HOBBIC 3HAHHS BKIIOYaTh B OOIIYI0O CHCTEMY
TE€OMETPUYECKUX TPEICTABICHUH OOyJalomMXxcs, pacmupss W yriyomnsss e€, oOpasys NpouHBIE
MHO>KECTBEHHBIE CBSI3U.

[lepexon Kk M3y4EHHIO T€OMETPUU HA YII1yOJIEHHOM YPOBHE I103BOJISIET:

co3garb ycioBud I AuddepeHunanuu  oOydeHHUs, IOCTPOEHMsS]  WHAWBHyalbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, OOECHEUNTh YIIIYOJNEHHOE H3Yy4eHHE TEeOMETPHH KaK COCTaBISIOMICH
yueOHOTro npeaMera «MaremMaTrukay;

MOATOTOBUTH OOyUaIOUINXCS K IPOJOJDKEHHUIO U3YUEHHUsI MaTeMaTUKU ¢ y4€TOM BblOopa Oyymieit
npodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEXTy 00IIMM U TIPO(heCcCUOHATEHBIM 00pa30BaHUEM.

Ha usyuenue yaeOHoTO Kypca «l'eomerpusi» Ha yriayOnéHHOM ypoBHE oTBoauTCs 204 daca: B 10
kiacce — 102 gaca (3 gaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B HEIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHSITUSI CTepeoMeTpuu. TodYka, MpsMas, IJIOCKOCTh, MpocTpaHcTBO. [loHsTHE 00
AKCUOMATHUYE€CKOM IMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIECACTBUS U3 HUX.

B3aumHoe pacnonoxeHue MNpsMBIX B IPOCTPAHCTBE: II€pECEKAlOIIMECs, MapajUlelbHbIE WU
CKpenuBammuecs: mnpsmbie. [Ipu3Haku CKpemMBarOIIUXCS NpsMbIX. [lapamiensHOCTh TPSIMBIX U
IIJIOCKOCTEH B MPOCTPAHCTBE: MapajuiesibHbIe MPSIMbIE B MMPOCTPAHCTBE, MAPAILIEIBHOCTh TPEX MPSAMBIX,
MapajuIeIbHOCTh NMPSMOHN U MI0cKoCTH. [lapanensHoe U IeHTpaibHOE POSKTUPOBaHKE, H300pakeHne
¢uryp. OCHOBHBIE CBOMCTBa MapaUieIbHOTO MpoeKkThupoBaHus. M3o00paxkenue ¢uryp B mapauienbHON
MPOEKIUU. YTJIBl C COHANPaBIEHHBIMU CTOPOHAMHU, VYroJd MEXKIy TMPSMBIMA B TPOCTPAHCTBE.
[TapannenpbHOCTh IUIOCKOCTEH: NapajuielIbHbIE IIOCKOCTH, CBOMCTBA MapaUICIbHBIX IUIOCKOCTEH.
[IpocTeitmme mpocTpaHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETPadp, MapauIeNIeIUIe], MOCTPOCHUE
CEUYECHUU.

[lepnieHTUKYISIPHOCTh MPSAMOW W TUIOCKOCTH: TIEPIICHIUKYISIPHBIC TPSMbIE B TPOCTPAHCTBE,
MpsIMBbIE TIApaJUICIIbHBIC U TEPIICHIUKYISIPHBIE K TIOCKOCTH, MPU3HAK MEPICHAUKYIIPHOCTH MPSIMOU U
IUIOCKOCTH, T€OpEMa O MPAMONM MEPHEHAMKYISIPHON IUIOCKOCTH. OpTOroHaabHOE MNPOECKTUPOBAHUE.
[lepneHuKy/Isip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JIO IUIOCKOCTH, PACCTOSTHHUE OT MPSIMOM 0
IJIOCKOCTH, TIPOCKIUs (urypbl Ha TUIOCKOCTh. [leprneHIUKYIIPHOCTh TIJIOCKOCTEH: TPH3HAK
MEePIEHANKYIISIPHOCTH IBYX IUIOCKOCTEH. TeopeMa o TpEX nmepneHauKyiIspax.

VYriael B IpOCTPAHCTBE: YOI MEXKy MPSIMOM M MIIOCKOCTBIO, IBYTPAHHBIN yroJj, JIMHEHHBINA yromi
JNBYIpaHHOTO yrija. TpéXrpaHHbli © MHOTOTpaHHbIE Yriibl. CBOMCTBA IMJIOCKUX YIJI0OB MHOTOTPAHHOTO
yrina. CBOMCTBa MJIOCKUX W JIBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCHHYCOB U CHHYCOB
JUI TPEXTPAHHOTO YIJa.

MHororpaHHMKH

Buzabl MHOrOrpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipumsma: N-yronapHas mpusma, npsmas U
HaKJIOHHAsl MPU3MbI, OOKOBasi M IOJIHAS IMOBEPXHOCTh Mpu3Mbl. [lapamienenunen, mpsiMOYroJbHBII
napajuienienunen M ero cpoiicTBa. Kparwaiimme myTd Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema
Oiinepa. [IpoctpanctBenHas teopema [ludaropa. I[lupamuna: N-yronapHas nupamuja, NMpaBUIbHAsS U
yceu€HHasi nupamuabel. CoiicTBa pédbep M OOKOBBIX TpaHEW MpaBWIbHOW Tupamuabl. [IpaBuibHBIC
MHOTOTPaHHUKU: IIPaBUJIbHAsS MpU3Ma U MPaBUIIbHASA NUPaMUa, IpaBUiIbHAs TPEYroJibHAs NUpaMuaa u
MpaBWIbHBIN TeTpadap, Ky0. [IpencraBienne o nMpaBUIbHBIX MHOTOTPAaHHUKAX: OKTadAp, JOJCKadIp U
HUKOCAdIP.

Borunicnenue 51eMEHTOB MHOTOTpPaHHUKOB: pEOpa, auaroHanu, yriael. [lnomans OGokoBoit
MOBEPXHOCTH M TOJIHOM MOBEPXHOCTU MPAMOI MPHU3MBI, IUIOIIAAhr OCHOBAHM, Teopema O OOKOBOIl
MOBEPXHOCTU MpsAMOM mpu3Mbl. Ilnomans OOKOBOM MNOBEPXHOCTH M MOBEPXHOCTU TMPaBUIBLHOM
MUPaMU/IbI, TEOPEMA O IJIOLIAIN YCEUYEHHON TUpaMUIbl.

CummeTpus B MPOCTPAHCTBE. DIEMEHThl CUMMETPUH MTPaBUIbHBIX MHOTOTPaHHUKOB. CUMMETpUs
B MPaBWJIbHOM MHOTOIPAHHHUKE: CHMMETpHUs NapajUIeNeNunea, CUMMETPUsS TPABUIbHBIX MPU3M,
CUMMETpHS MPABUIIbHON MUPaMUJIbL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOpP, JUIMHA HEHYJIEBOTO BEKTOpA, BEKTOPHI
KOJUIMHEapHbIE, COHAIIPABJICHHbIE U MPOTHUBOIOJIOKHO HAINPABIECHHBIE BEKTOpPhl. PABEHCTBO BEKTOPOB.
JIelCcTBUS ¢ BEKTOpaMu: CJIOKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHUE



BEKTOpa Ha uucio. CBolicTBa cl0KeHUs BEKTOpoB. CBOMCTBA YMHOKEHUS BEKTOpa Ha uucio. [lonstue
KOMILJIaHapHble BeKTOpbl. [Ipu3Hak komIutaHapHOCTH TpEX BekTOopoB. [IpaBuio mnapasienenunena.
Teopema 0 pasnoxeHUH BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM BekTopaM. lIpsmoyroisibHas cucrema
KoopauHaT B mpoctpaHcTBe. KoopaunaTtsl Bekropa. CBsi3p MEXJIy KOOpAMHAaTaMU BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MeXAy Bekropamu. CKalsipHOE TPOU3BEIECHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsTHS: IIHHIPUYECKAs IOBEPXHOCTh, KOHUYECKAsI TOBEPXHOCTh, CheprudecKasi MOBEPXHOCTD,
oOpa3yromue mnoBepxHocTed. Tena BpalieHHs: MWIMHIP, KOHYC, yCEYEHHBIH KOHYC, cdepa, map.
B3aumHoe pacrnonoxkenue cepbl M INIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00pakeHue ten
BpaleHus Ha TockocT. Pa3BépTka nmnmmuapa u koHyca. CuMMeTpust cepsl U mapa.

O06wvéMm. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYrOJIHHOTO
napajuienenumneaa u cneAacTBusa u3 He€. O0bEM NpsMON ¥ HAKJIOHHOM MPU3MBI, [IHJIMHIPA, TUPAMUIBI U
KoHyca. O0BEM 1mapa u mapoBOro CErMeHTa.

KomOunamuu ten BpaiieHus ¥ MHOTOTpaHHUKOB. [Ipu3ma, BIMcaHHas B HMWIMHAP, OMUCAHHAS
okoJio muuHApa. Ilepeceuenue chepsl u mapa ¢ miockocTeio. Kacanue mapa u cepsl MIOCKOCTHIO.
[TonsaTre MHOTOTpaHHKKA, OTIMCAHHOTO OKOJIO cephl, chephl, BMUCAHHON B MHOTOTPAHHUK WJIU TEJIO
BpaIeHUI.

[Inomaas NOBEpXHOCTHM UMIMHIApa, KOHyca, Iulomanb cdepbl U e€ uacreil. [lomobue B
npocTtpanctBe. OTHOIIEHHEe 00BEMOB, TUIONIAICH MOBEpXHOCTEW Mono00HBIX (uryp. [IpeobpazoBanue
noao6usi, romoTeTus. Pemenue 3a1a4 Ha MIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenue ceyeHHi! MHOTOTPAHHUKOB M TE€J BpAIICHMS: CEUEHHUS IUIMHApa (MapajiesbHO U
MEPIEeHIUKYIIIPHO OCH), CEYeHUs KOHYyca (TapajuiebHble OCHOBAHHUIO U MPOXOAIINE Yepe3 BEPUINHY),
CeueHus I1apa, METOJbI NMOCTPOCHUS CEYEHHI: METOJ CJIEJIOB, METOJI BHYTPEHHEr 0 MPOEKTUPOBAHUS,
METO/1 IEPEHOCA CEeKYIIEeH MI0CKOCTH.

BekTopbl 1 KOOPAUHATHI B NIPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Omnepanuu HajJ BEKTOpamMu. BeKTOpHOE YMHOXKEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOr0 yMHOXeHHUs. [IpsimoyronpHas cucTeMa KOOpJIMHAT B MPOCTPAHCTBE.
Koopnunatel Bektopa. Pasnokenue BekTopa mo ©0asucy. KoopauHaTHO-BEKTOPHBIH METOX MpHU
pELICHUH TeOMETPUUECKUX 3a/1a4.

JABuKeHMsI B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OTtoOpaxkenus. JBmwkeHuss u paBeHCTBO (uryp. OOmue cBoiicTBa
IBUKEHUH. Buapl JABWKEHUWI: MapaiieNbHblil TMEpeHoc, LEeHTpalbHas CHMMETpHs, 3epKalbHas
CUMMETpHSI, TTIOBOPOT BOKPYT mpsimoit. [IpeoOpazoBanus nmomgoous. [Ipsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA «I'EOMETPUS
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kianckoe BOCIMTAHME:

Cc(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3MIMU OO0YYArOIIErocsi Kak aKTUBHOTO W OTBETCTBEHHOTO
YjieHa POCCHUCKOTO OOINeCTBa, MPEICTaBIEHHE O MAaTeMaTHYeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHbIX CTPYKTYp, SIBJICHUH, HPOLEAYp TPakJaHCKOro oOuiecTBa (BBHIOOPHI, OMPOCHl U JPYro€),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBHHM C WX (QYHKUUSAMH H
Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTh POCCUNCKON Tpa)XKAAHCKOW WIECHTHUYHOCTH, YB@)KEHHUS K TMPOLIIOMY U
HACTOSIIIEMY POCCUUWCKOW MAaT€MaTUKH, LIEHHOCTHOE OTHOLICHHE K JIOCTHKEHHSIM POCCUUCKUX
MAaTEMAaTUKOB M POCCUMCKON MAaTEeMaTUYECKOM IIKOJIbI, MCIOJb30BAHUE ATUX AOCTUKEHUN B JIPYTrHX
HayKaX, TEXHOJIOTHSIX, Cpepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, cHOPMHUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHMS, ITUYECKOTO TIOBEIEHUS, CBA3aHHOIO C MPAKTHYECKUM MPUMEHEHUEM JTOCTHKEHMHM HAayKu U
JEeSITeIbHOCTHIO YUEHOT0, 0CO3HAHUE JINYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OyAyILEro;

4) 3cTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas 3CTETUKY MaTeMAaTUYECKUX 3aKOHOMEpPHOCTEH,
O0OBEKTOB, 3aJay, pEUICHUH, PpacCyXJCHUN, BOCIPHUUMYMUBOCTH K MaTEeMAaTUYECKUM acleKTaM
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHUE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSITh MaTeMaTUYeCKHUE 3HAaHHSA B HMHTEpecax 3J0pOBOTO U
6e3omacHoro oOpasza >KHU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHHE,
cOalaHCUPOBAHHBIA PEKUM 3aHATHH M OTABIXa, PETYJsipHas (pu3nyeckas aKTUBHOCTH), (U3UYECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOM JESATENBHOCTHIO;

6) TpyaoBOe BociuTaHMeE:

TOTOBHOCTh K TpYyAY, OCO3HaHHE LIEHHOCTU TPYIOJIO0Us, MHTEpEC K pa3Iu4HbIM chepam
npodeccHoHaIbHON JEesTebHOCTH, CBS3aHHBIM C MaTeMaTHMKOW M €€ MPWIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayiied mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO UM €aMOOOpPa30BaHHUIO Ha
MPOTSHKEHUU BCEU JKMW3HM, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PEIICHMHM NPAKTUYECKHUX 3a/ady
MaTeMaTHYECKOW HAMPaBIEHHOCTH;

7) 3K0JI0rHYecK0e BOCIIUTAHHE:

c(OpMUPOBAHHOCTH IKOJOTUYECKON KYIbTYpbl, IOHUMaHHUE BIUSHUS COLIMATLHO-3KOHOMHYECKHUX
MPOLIECCOB HAa COCTOSIHUE MPUPOJHOM W COLHMAIBHON CpeIbl, OCO3HAHHE TIO0ATbHOTO XapakTepa
AKOJIOTHYECKUX MPOOJIeM, OPUEHTAIUSI Ha IPUMEHEHHE MaTeMAaTUYECKUX 3HAHUH IS pelIeHHs 3aa4 B
o0nacTu OKpyXKaroliel cpenbl, MIaHUPOBAHUE MOCTYMKOB U OLIEHKH MX BO3MOJKHBIX MOCIEACTBUNA IS
OKpYXalollel Cpebl;

8) HeHHOCTH HAYYHOr0 NMO3HAHUS:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHUs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HayKd M OOLIECTBEHHON NPAKTHUKH, NOHUMAaHME MaTeMaTHMYeCKOH HayKH Kak cgepbl 4YeIoBeYecKOn
NEeSTENbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAUMMOCTU JUISl Pa3BUTHUS IIUBUIIM3ALUM, OBJIAJCHHUE SI3BIKOM



MaTEeMaTHUKH U MaTeMaTHYCCKOM Ky.HBTypOfI KaK CpCACTBOM IMO3HAHHA MHPA, TOTOBHOCTb OCYHICCTBIIATH
MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B T'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIC yHHBepPcadbHbIE YueOHbIE 1l CTBUSA

ba3oBrble Jornyeckue 1eHCTBHA:

BBISIBJIATH M XapaKTepU30BaTh CYHIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHSTHH,
OTHOIICHWA MEXIy TMOHATHAMH, (OPMYJIMPOBATh  OMNpEICNICHUS  TMOHSITUH, YCTAaHABIMBATH
CYIIECTBEHHBI TNpHU3HAK KIaCCU(PHUKAIMHM, OCHOBAHUS s OOOOLICHHS W CpaBHEHHS, KPUTEPUHU
IIPOBOJMMOTO aHAIM3a;

BOCIIPUHUMATh, (OpPMYJIMPOBaTH U  MPEOOpa3OBbIBATh CYXKJEHHUS: yTBEpAMUTEIbHBIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpPEUMs B (pAaKTax, TaHHBIX,
HAOJIOIEHUSAX W YTBEPXKACHUAX, TpeajaraTb KPUTEPUH MU BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNL;

JieNaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOATEIBHO J0Ka3aTeNbCTBA MAaT€MAaTUYECKUX YTBEPKIACHUHU (IpsiMble M OT
IIPOTUBHOTI0), BBICTpauBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPBHl U KOHTPIPHUMEPHI, 0OOCHOBBHIBATH
CcOOCTBEHHBIE CYXICHHS U BHIBOIbI;

BBIOMpaATh crnoco0 pemnieHus y4yeOHOW 3afauu (CpaBHUBATh HECKOJBKO BapHAHTOB pEIICHHUS,
BbIOMpPATh HauOOJIeE MOIXOAALINMI ¢ Y4ETOM CaMOCTOSITEIBHO BBIIECICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/bCKkue 1elCTBUA:

UCIIOJIb30BAaTh BONPOCHI KaK MCCIEA0BATEIbCKUN HWHCTPYMEHT MO3HAHUS, (QOpPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOLINE IPOTUBOPEUHE, IPOOIEMY, yCTaHABINBATh HCKOMOE U JJAHHOE, (POPMUPOBAThH
TUIIOTE3Y, AapTYMEHTHPOBATh CBOIO MO3HULIAIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIBHO CILNIAHMPOBAHHBINA DKCIIEPUMEHT, UCCIIEJOBAHUE O YCTAHOBJICHHUIO
0COOEHHOCTE MaTeMaTHMYecKOro OObBEKTa, SBJIEHUS, IPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MeEXIy
00BEKTaMH, SIBIECHUAMH, IPOLIECCaMU;

CaMOCTOSATENIBHO (OPMYJIMPOBAaTh OOOOLIEHWS M BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOTO
HaOJIIOIEHNUs, MCCIEIOBaHUS, OLIEHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTaTOB, BBIBOJOB U
0000I11IeHMI;

IIPOrHO3UPOBaTh BO3MO)KHOE Pa3BUTHE IIPOLIECCAa, a TAKKE BBIABUTATh IPEIIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISABIIATh JAe(PUIUTHI MH(OpMAIMK, JaHHBIX, HEOOXOOMMBIX JJs OTBETa Ha BONPOC U AT
pellIeHns 3a1a4H;

BbIOMPATh UH(GOPMALIMIO U3 UCTOYHUKOB Pa3JIMYHbIX THUIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh
U MHTEPIPETUPOBATh MH(POPMALMIO pa3IMYHBIX BUAOB U (GOPM IPECTABICHHUS;

CTPYKTYpUpPOBaTh HH(OPMAIUIO, MPEJICTABIATh €€ B PA3IUYHBIX (opMax, HITIOCTPUPOBATH
rpaduuecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENBEHO C(HOPMYINPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKkaTHBHbBIE YHUBEpPcaIbHbIE YueOHbIe JeicTBUS
OO0menne:



BOCIIPUHUMAThL U q)OpMy.HI/IpOBaTB CYXXICHUA B COOTBCTCTBHUH C YCIIOBUSAMH U LCIISIMU OGH.[CHI/ISI,
SICHO, TOYHO, I'PAMOTHO BBIPAKATH CBOIO TOYKY 3pCHUA B YCTHBIX H IMMCBMCHHBIX TCKCTaX, AaBaTb
IIOSICHEHHUS 110 X0y peLICHUs 3a/1a4i, KOMMEHTUPOBATH ITOJyYCHHBINA PE3yJIbTaT;

B X0J1¢ 00CYXKICHHS 3aaBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMON TEMBI, TPOOJIEMBI, perraeMoi
3aa4M, BBICKA3bIBATb HJCH, HALCJICHHBIC Ha IMOUCK PCHICHUA, COIIOCTABIATH CBOU CYXKIACHUA C
CYX KACHHUAMU OPYruxX Y4YaCTHHUKOB JAuaJiora, OGHapy)KI/IBaTB pasiniuue u CXOACTBO HO3I/II_II/H>'I, B
KOPPEKTHOH (opme (hopMyITHpPOBaTh Pa3HOTIACHS, CBOU BO3PAXKCHHUS;

MNpCACTaBJIATE  PE3YJbTaTbl PCUICHUA  3a1da4u, OKCIICPUMCHTA, HUCCJICJ0OBaHUA, IMPOCKTA,
CaMOCTOSITEIIbHO BBIOMpaATh (POPMAT BBICTYIUICHHS C Y4ETOM 3agad MPE3CHTAIlMM M OCOOCHHOCTEH
ayJIUTOPHUH.

PeryisiTuBHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranu3anus:

COCTABIIATH TUIAH, AITOPUTM PEIICHUS 3a7a9, BEIOUPATh CIIOCO0 PEIIeHHUs ¢ Y4ETOM HMEIOIIUXCS
PECYPCOB B COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTEJIEKT:

BJIQJICTh HABBIKAMH ITO3HABATEIIFHOW pe(ICKCHH KaK OCO3HAHHS COBEpPIIAEMBIX JCHCTBUH W
MBICIIUTEIBHBIX TIPOIECCOB, HMX PE3yJIbTaTOB, BIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS
TpoIiecca M pe3yiibTaTa pelieHHs] MaTeMaTHIeCKON 3a/1a9H;

MPEIBHIICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH [P PEIICHWW 3aJla4d, BHOCHUTH
KOPPEKTHUBBl B JAEATEIBbHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HANWJEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJbTaTa IEJIM M YCIOBUSAM, OOBSCHSATh MPUYUHBI JOCTHIKCHHS HIIH
HEJOCTUKEHHSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OLIMOKY, [1aBaTh OIICHKY NPUOOPETEHHOMY
OTIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

MMOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUAYAIbHON paOOTHI MIPU peICHUN
y4eOHBIX 3a/1a4, IPUHUMATH 11eJIb COBMECTHOU AEATEIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHON
paboThl, pacrpenensTh BUABI padOT, IOTOBAapUBATHCS, OOCYKIaTh MpOIECC U pPe3ynbTarT padoThl,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJEH;

Y4acCTBOBATh B IPYNIOBBIX opMax paboThl (00CYXKICHHUS, 0OMEH MHEHHM, «MO3TOBBIE IIITYPMBI»
U WHBIE), BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C JIPYTMMH 4YJI€HAMHU
KOMaH/Ibl, OIICHMBATh KAYE€CTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHSIM, CHOPMYTHUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBHSL.

INPEIMETHBIE PE3YJIBTATbBI

K xoniy 10 kaacca oOyyaronuiicss Hay4uTcs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMH NOHSATHSAMU CTEPEOMETPUM IPH DELICHHH 3ajJady U
IIPOBEICHUU MaTEMaTUYECKUX PacCyKICHUH;

e TIPUMEHATH AKCHOMBI CTEPEOMETPUM W CIEACTBHSI M3 HUX IPU PEIICHUU T€OMETPUUYECKUX
3ajauy;

e Kjaccu(UIUpPOBaTH B3aUMHOE pACHOJIOXKEHHE TNPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;



cBOOOJTHO OMEpUPOBaTH MOHATHSAMH, CBS3aHHBIMH C YIJaMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKTY IPSIMOU U TUIOCKOCTBIO;

CBOOOHO OTIEPUPOBATH MOHATUSMU, CBA3aHHBIMH C MHOTOTPAaHHUKAMU;

cBOOOJTHO  pacro3HaBaThb OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (IpHU3Ma, MUpPaMUA,
MIPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KIJIAaCCU(UITMPOBATH MHOTOTPAHHHUKH, BRIOMPAsi OCHOBAHUS IS KJIacCH(PHUKAITI;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB ITIOCKOCTBIO;
BBITNIOJIHATh TapajUIeTIbHOE, LEHTPAIBHOE W OPTOTOHAIBHOE IPOEKTHPOBaHWE QHUTYp Ha
TUIOCKOCTD, BBITIONHATH N300pakeHus PUTYp Ha IJIOCKOCTH;

CTPOUTH CEUCHUSI MHOTOTPAHHUKOB PA3TUYHBIMU METOAMH, BHITIONHSTH (BBIHOCHBIC) IJIOCKHE
YEepPTEIKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (DUTYp: BHII CBEPXY, COOKY, CHH3Y;

BBIUMCIIATH IJIOMIAIN TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIPHU3Ma, MUPAMUIA), TEOMETPHUECKIX
TE€J C MPUMEHEHUEM (HOPMYII,;

cBOOOJTHO ONEPHPOBATH MOHATHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh
CUMMETPHUH, IICHTP, OCh U IIOCKOCTh CAMMETPHU (QUTYPHI;

cBOOOJTHO OTIEPUPOBATH IOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpAaM M KOOpJMHATAM B
MIPOCTPAHCTBE;

BBITIOJTHATE JACHCTBHSI HAJl BEKTOPAMU;

pemaTh 3aJadd  Ha JIOKA3aTENbCTBO MATEMAaTHYECKUX OTHOIICHWH W  HaxOXKJICHHE
TCOMETPUYCCKUX BEIIMYUH, MPUMCHSSI W3BECTHBIC METOIBI NPH PEIICHUU MaTeMaTHYCCKHX
3aJ1a4 TIOBBIIIEHHOTO ¥ BRICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHATh NPOCTEHlline MpPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3a]a4;

U3BJIEKaTh, MPEe0Opa3OBbIBATh W HHTEPIPETUPOBATH HHGOPMALMIO O MIPOCTPAHCTBEHHBIX
TeOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekKaxX U pUCYHKAX;

MPUMEHATh IOJy4YE€HHbIE 3HAHHUS Ha IpaKTHUKE: CPaBHMBATh WU aHAJIW3UPOBATh peEabHbBIE
CUTYyallid, MPUMEHITh W3YUYEHHBIE MOHSTHUS B MpOIECCE MOMCKA PEUICHUS MaTeMaTH4YeCKH
chopMynupOBaHHON MPOOJIEMBbI, MOJIEIMPOBATh peajbHble CUTYallMd Ha SI3bIKE T'€OMETPUHU,
HCCIIEI0BaTh MOCTPOEHHBIE MOJIEIH C KCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHSATHI U TEopeM,
anmapara aiureOppl, pelmaTh MPAKTUYECKUE 3a/adyd, CBS3aHHbIE C HAXOXJICHHEM
reOMETPUYECKUX BEJINYHH;

MMETh MpeACTaBiIeHUsI 00 OCHOBHBIX JTalax pa3BUTUS I'€OMETPHUH KaK COCTAaBHOM 4YacTu
(dbyHIaMeHTa pa3BUTHS TEXHOJOTUI.

K xoniy 11 kiacca oOydaromuiicss HAyIUTCS:

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C IWJIMHIPUYECKOW, KOHHYECKOW WU
cepryeckoil MOBEPXHOCTSIMU, OOBSICHATH COCOOBI MOTyICHHS;

OTIEpUPOBATH TIOHATUSMH, CBSI3aHHBIMU C TeJIaMH BPAIICHU: IMIMHIPOM, KOHYCOM, Chepoit 1
1apoMm;

pacmo3HaBaTh Teja BpamleHus (MWIMHAP, KOHYC, cdepa U map) U OOBSICHITH CIOCOOBI
MOJIy4EeHHUs TeJl BPAILCHUS;

KJ1accu(UIMPOBATh B3aUMHOE PacIoIOKEHHE Cephl U MIIOCKOCTH;

BBIYHCIIATH BEJIWYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpAICHHs, OOBEMBI M IUIOLIA M
MOBEPXHOCTEH MHOTOTPAHHMKOB M TEJ BpALICHUS, T€OMETPUYECKUX TNl C NPUMEHEHHEM

bopmyu;



cBOOOJTHO ONEpPUPOBATh MOHITUSAMH, CBSI3aHHBIMM C KOMOWMHAIIMSIMM T BpAIICHUS U
MHOTOT'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cepy U ommcaHHBINA OKoJ0 chephl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIN TEJIO BPaLCHUS;

BBIUMCIIATH COOTHOIICHHS MEXTy TUIOIIAsIMH MTOBEPXHOCTEH 1 00bEMaMu TIOJJOOHBIX Tel;
n300pakaTh M3y4aeMble (DUTYpPBI, BBIOJHATH (BBIHOCHBIC) IJIOCKUE YEPTEKH M3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPAILCHHUS,;
U3BIIEKaTh, WHTEPIPETHPOBATH W MPEoOpa3oBbIBaTh HWH(GOPMAIMIO O TPOCTPAHCTBEHHBIX
TreOMETPUIECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKAX;

cBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITNIOJIHATH OTIEpalMU HaJl BEKTOpaMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CHCTEME KOOp/MHAT;

pelarb reoOMETpUYEcKUe 3a/laud Ha BBIYMCICHUE YIJIOB MEXy MPSAMBIMH U IJIOCKOCTSMH,
BBIYMCIIEHUE PACCTOSIHUM OT TOYKU JIO IUIOCKOCTH, B II€JIOM, HAa IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOI'O METO/1a IIPU PELLIECHUHY;

cBOOOJTHO OIEPHUPOBATH TMOHSTHUSMH, CBS3aHHBIMU C JBIDKEHHEM B TPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

BBINIOJIHATh U300pa)KEHUsI MHOTOI'PAaHHUKOB M TeJl BpallEHUs MpHU MapaJlIeIbHOM IEepeHoce,
LEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHONM CUMMETPUHM, IIpU IIOBOPOTE BOKPYr IMPSMOMH,
npeoOpazoBaHust OI00WS;

CTPOUTh CEYEHMs] MHOTOTPAaHHUKOB U TE€J BpAIllEHUS: CEUeHUs LUIMHIApa (HapaielbHO U
MEPIEeHIUKYIIIPHO OCH), CeYeHMsI KOHyca (IapauleJbHble OCHOBAHUIO U MPOXOASIIUE Yepes3
BEpIINHY), CEUCHUS 11apa;

WCIIOJb30BATh METOJABl IIOCTPOEHUS CEUEHHH: METOJ CJENO0B, METOJ BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJI ITEPEHOCA CEKYIIEH MIIOCKOCTH;

JOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS,

MPUMEHATh reomMeTpuyeckue  GakThl A PELIEHUS  CTEPEOMETPUUYECKUX  3ajad,
MPEANOJIararluX HECKOJIBKO IIAaroB PEIICHUs, €CIIU YCIOBUS IPUMEHEHHMS 33/1aHbl B IBHOU U
HesIBHOU (opme;

pemaTe 3ajadyd  Ha J0Ka3aTeIbCTBO MATEMaTUYECKMX OTHOLIEHWHM W HAXOXKICHUE
F€OMETPUUYECKHUX BEJIMYUH;

MIPUMEHATh TPOTPAaMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IpU
pEeLIEHUN CTEPEOMETPUYECKUX 3aay;

MIPUMEHATh TOJYYEHHbIE 3HAHWS HA INpPaKTUKE: CPaBHUBATH, AHAIM3MPOBATH U OLIEHWBATh
peanbHble CUTYallMM, NPUMEHSATh HM3YYEHHBIE IOHATUSA, TEOPEMBI, CBOMCTBAa B IpoLEecce
MOUCKA PEIIeHUs] MaTeMaTU4YeCKu CHOPMYIUPOBAHHON MPOOIEMbI, MOJEINPOBATh pEabHbBIE
CUTyallUM Ha S3bIKE T'€OMETPUHU, HUCCIENOBATh IMOCTPOCHHBIE MOJEIU C HCIOJIb30BAHHEM
reOMETPUUECKUX MOHATHM M TeopeM, ammapara aiareOpbl, pemaTh MpakTHYecKHue 3a7ayd,
CBSI3aHHBIE C HAXOXKJACHUEM I'€OMETPUUECKUX BEJIIMYNH;

MMETh TpeACTaBIeHUS 00 OCHOBHBIX JTalax pPa3BUTHS T'€OMETPUHM KaK COCTaBHOW YacTH
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NPOrpaMMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypehI
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnoiokeHue NpsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MTapannenbHOCTh MPSMBIX | IJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHzxmiympHocn, NPSIMBIX U o5
IJIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI U paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHCcTBE 12
3 HOBTOPCHI/IC, 0000111eH1Ee U cucTeMaTu3alus 5 5
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | I[IpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanutruyeckas TeoMeTpHst 15 1
9 [ToBTOpEHwUe, 0606HIeHI:Ie u 15 1
cHCTEeMaTH3aIHsI 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17
Tena Bpamenus 24
5 [Tnomaau moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBuKeHus 5 1
7 [ToBTOpEHwUE, 0606H16HI:I€ u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoTsI

Jara
U3y4YeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE NpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MTapajlIeTbHBIX
MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

02.09.2025

[TonATHS cTepeomMeTpHUM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300pakKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajiebHbBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

04.09.2025

[TonsiTHs: Mepecekarouuecs MIOCKOCTH,
NepeceKaroIuecs mpsimMasi ¥ mioCKOCTh;
MOJIYTIPOCTPAHCTBO

05.09.2025

[TonsiTHs: epecekarouuecs MIOCKOCTH,
nepeceKaroIuecs mpsimMasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

09.09.2025

MHororpaHHUKH, U300paKeHHE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYLIECTBYIOIUX O0BEKTOB

11.09.2025

MHororpaHHUKH, H300paKeHHE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BEKTOB

12.09.2025

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

16.09.2025

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

18.09.2025

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHUs PSAMBIX U TIJIOCKOCTEH

19.09.2025

10

N300paxkenue ceueHunit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHne nepecedeHust
MTOJTyYEHHBIX MIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUIN
Pa3HbIMH LIBETaAMU

23.09.2025

11

N3obpaxenune ceueHuit mupaMuibl, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamnBanue nocTpoOeHHbIX CEYCHHI
pa3HBIMU 1IBETaMU

25.09.2025

12

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX TIOCKOCTEH.
PackpammBanue moCcTpOSHHBIX CEUCHHIA
pa3HBIMU IIBETaAMHU

26.09.2025

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pébpa. M3o0paxkeHne nepeceyeHus
MOJTyYCHHBIX TIOCKOCTEH.

30.09.2025




PackpammBanue NoCTpOEHHBIX CEYCHUN
pa3HBIMM LIBETAMHU

14

Merton cnenoB Ui HOCTPOSHUS CEUEHUI

02.10.2025

15

MertoJ ciie1oB JUIsl IOCTPOEHUS CEUEHUI.

CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

03.10.2025

16

Merton crieoB AJis MOCTPOCHHS CEUCHUMN.

CpoiicTBa nepece4eHnii NpsIMbIX U
IJIOCKOCTER

07.10.2025

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIliCh I1aroB
MOCTPOCHHUS

09.10.2025

18

[TocTpoenune ceueHuii B mupamuie, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIliCh I1aroB
MOCTPOCHUS

10.10.2025

19

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMHUCh 11aroB
MOCTPOEHUS

14.10.2025

20

[TocTpoenue ceuenwuii B nupamue, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEHN U 3aIMCh LIATOB
IIOCTPOCHHUS

16.10.2025

21

IToBTOpenue mianumerpun: Teopema o
PONOPIHOHANBHBIX 0Tpe3kax. [logodue

17.10.2025




TPEYroJIbHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B CCUCHUIX Ha
BBIHOCHBIX 4epTexkax. Mctopus pazButus
TJITAHUMETPUU U CTEPEOMETPUHU

21.10.2025

23

KourpoasHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

23.10.2025

24

B3anMHOE€ pacnosiokeHue npsIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haku ckpenuBaromuxcs
npsMbIx. [lapannensHble TpsMble B
MIPOCTPAHCTBE

24.10.2025

25

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, IPOXOASAIIEH Yepes
TOYKY MPOCTPAHCTBA U HE JIeKalel Ha
JAHHOU mpsiMoii. JlemMa o mepeceueHun
NapajuieNbHbIX IPSIMbIX IJIOCKOCTHIO

06.11.2025

26

[TapannensHOCTH TpexX MpsIMBIX. Teopema

0 TpEX mapasuiebHBIX MpsAMbIX. Teopema o

CKpCHIUMBAIOIHUXCA IMTPAMBIX

07.11.2025

27

[TapannenpHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOHCTBA MapaLIEIBHOTO
npoekTupoBanus. M3o0paxeHue pa3HbIX
¢buryp B napajsieabHON IPOEKIUU

11.11.2025

28

enTpanbpHas nmpoekuus. Yromc
COHAIIPAaBJICHHBIMA CTOPOHAMHU. YTOJI
MEXKYy NPSIMBIMU

13.11.2025




29

3amayn HA JOKA3aTEIHLCTBO U
HCCIEN0BaHNE, CBSI3aHHEIE C
pacIoI0XKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

14.11.2025

30

[TonATHA: mapaIeNbHOCTD NPSIMOKN U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
HapajyIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa napayuieIbHOCTH IPSIMOM U
IUIOCKOCTH

18.11.2025

31

['eomeTrpuueckue 3a1aun Ha BBIYUCIICHNE
U JI0Ka3aTesIbCTBO, CBSI3aHHbBIE C
MapauIebHOCTHIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

20.11.2025

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTeKE U
MapajieIbHOrO APYrou npsiMoil. Pacuér
OTHOILIEHUN

21.11.2025

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTSl TIOCTPOEHUS CeYCHUH Ky0a 1
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

25.11.2025

34

[TapannensHbie mockocTu. [Ipuznaku
MapajuieNbHOCTH JBYX MIOCKOCTEH

27.11.2025

35

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH INIJIOCKOCTH, Hpoxoz[;nueﬁ
4gepe3 TOUKY, HC ITPUHAAJICIKATYIO ,I[aHHOﬁ
IUIOCKOCTH U CIEACTBUS U3 HEE

28.11.2025

36

CsoiicTBa napaJiiCJIbHBIX ILIOCKOCTEH: O
apaJiICJIbHOCTH MPAMBIX IMIEPCCCUCHU A
IIpH NCPECCUCHUM [IBYX MapaJIJICIIbHBIX

02.12.2025




IIJIOCKOCTEHN TPEThEU

37

CpoiicTBa napajuIeabHbIX MNIOCKOCTEN: 00
OTPE3KaxX MapaJlJICIbHBIX IMPAMBIX,
3aKIIFOYCHHBIX MEXKAY MapalieIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPAMOIL C
ABYM: ITapaJlJICIbHBIMU IIJIOCKOCTAMUA

04.12.2025

38

[ToBTopenue: Teopema [ugaropa na
TUIOCKOCTH

05.12.2025

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

09.12.2025

40

CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiefienuneaa

11.12.2025

41

Brruncnenue aimH 0TpEe3KOB B KyOe U
NIPAMOYT'OJIBHOM ITapajulesIeuIIe1e

12.12.2025

42

[TeprieHAMKYISAPHOCTD MPSIMOU 1
mwiockoctu. [Tpusnak
MEPIEeHIUKYIIPHOCTH MPSMOU U
MJI0CKOCTH

16.12.2025

43

[TeprieHAMKYISAPHOCTD MPSIMOM 1
wiockoctu. [IpusHak
MEPIEeHIUKYIIPHOCTU MPSIMOU U
MJI0CKOCTH

18.12.2025

44

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOJAIIEN
4yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHIUKYIAPHON K IIIOCKOCTU

19.12.2025

45

IInockocTu n NEPNCHAUKYJISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

23.12.2025




46

[InockocTy U NEPIEHAUKYIISPHBIE UM
IIpsIMbIE B MHOTOI'PAaHHHUKAX

25.12.2025

47

[lepnenauKysip ¥ HaKJIOHHASL.
[TocTpoenue neprneHIuKymnspa U3 TOYKU

Ha [PSMYIO

26.12.2025

48

[lepnenauKysip ¥ HaKJIOHHASL.
[TocTpoenue neprneHuKynspa U3 TOYKU

Ha MPSIMYIO

30.12.2025

49

Teopema o TpEX nepHeHANKyIIpax
(mpsimast u oOpaTHast)

13.01.2026

50

Teopema o TpEx nmepreHANKYIApax
(mpsimast u oOpaTHas)

15.01.2026

51

Yroa Mexay CKpenuBaromuMHUCs
MPSIMBIMU

16.01.2026

52

[Torck nmepreHIuKYISIPHBIX TPSIMBIX C
TTOMOTIIBIO IEPTICHANKYIISIPHBIX
IJIOCKOCTEN

20.01.2026

53

OpTtoroHanbHOE IPOEKTUPOBAHUE

22.01.2026

54

[TocTpoenune ceueHuii Kyba, IpU3MBI,
MPaBUJIBHON MUPAMUbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

23.01.2026

55

ITocTpoenue cedenuii Kyda, IpU3MBI,
MPAaBUIBHON MUPAMU[IBI C TOMOIIIBIO
OPTOTOHAJIBHOM MPOEKINH

27.01.2026

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO II0cKocTu. [Inockoctn
CUMMETPHI B MHOTOTpaHHUKAX

29.01.2026




57

[Ipu3Hak nepneHauKyIspHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

30.01.2026

58

[IpaBusibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

03.02.2026

59

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUN OT TOYKH JI0 ITNIOCKOCTH

05.02.2026

60

CriocoObl OITyCTUTh HEPIIEHIUKYISPDI:
CUMMETpHS, CABUT TOYKH TIO
MapajuIeIbHON IPSAMOM

06.02.2026

61

CnBur 1o HenapasuieJIbHON IPSMOH,
W3MEHEHUE PACCTOSHMI

10.02.2026

62

KontponsHas padota "B3zanmuoe
PacToJIoKEeHUE TPSIMBIX U TUIOCKOCTEH B
npocrpancrae"

12.02.2026

63

[ToBTOpEHUE: Yroa MKy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTroJbHUKE, TeOpemMa
KOCHHYCOB

13.02.2026

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPEIMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

17.02.2026

65

FeOMeTpI/I‘IeCKI/Ie MCTOJbI BEIYMCIICHUA
yriia MKy NpsAIMbIMU B MHOT'OT'PAaHHUKAX

19.02.2026

66

JIByrpansbii yroj. CBOMCTBO JIMHENHBIX
YIJI0B JBYTPAHHOTIO yrja

20.02.2026

67

[lepneHauKynsipHbIE IIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

24.02.2026




68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEH; TEOpEMa O MPSIMOU
IIepeCcedyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEN MIIOCKOCTH

26.02.2026

69

[IpssmoyromnbHbIN Napasuienenunesn; Kyo;
M3MEPEHUS, CBOMCTBA IIPAMOYTOJIBHOTO
napajulesIenune1a

27.02.2026

70

Teopema 0 AuaroHanu NpMOYroabHOTO
napajuiesIenuIesia v ciaeCTBUE U3 Heé

03.03.2026

71

CrepeoMeTrpHuueckre U NPUKIIAIHbIE
3a/1auu, CBSI3aHHBIE CO B3aUMHBIM
PaCIOIOKEHUEM MPSIMBIX U TJIOCKOCTH

05.03.2026

72

[ToBTOpEHUE: CKpeluBaroLuecs IpsMble,
napajuieNibHble MIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

06.03.2026

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXIY CKPEIUBAIOIUMUCS TPSIMBIMU B
MPOCTBIX CUTYAITHSIX

10.03.2026

74

Paccrostaue ot TOUkH J0 IINIOCKOCTH,
PacCTOAHUEC OT HpHMOI\/'I J0 IINIOCKOCTH

12.03.2026

75

Brrunciienue pacCcTosHUN MEXTY
CKPEILMBAOIIUMHUCS IIPSIMBIMHU C
IIOMOIIBIO NEPIIEHIUKYIIAPHON IIIOCKOCTH

13.03.2026

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO YyIJIa

17.03.2026




DneMeHTHl chepUIeCKO reOMEeTPHH:

" reoJIe3NUecKue JTMHUN Ha 3emiie 19.03.2026
78 KonTponsnas padorta "Yrisl u

paccrosiHus" 20.03.2026
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

U €ro 3J1eMeHTH!" 31.03.2026
80 [Inpamua. Bunel nupamua. [IpaBunpHas

nupamuaa 02.04.2026
81 [Ipusma. IIpsmas u HaKJIOHHAS IPU3MBI.

[IpaBunbHas npuzma 03.04.2026
82 [Ipsimoit mapamnenenunen,

MPSIMOYTOJIBHBIN MMapajuiesienuIe1, Kyo 07.04.2026
83 Brinykibie MHOTOrpanHuku. Teopema

Diinepa 09.04.2026

Brinyknbsie MHOrOrpanHuku. Teopema
84 Diinepa. [IpaBunbHBIC U TOTYIPABUIHHBIC 10.04.2026

MHOTOTpPaHHUKHU
85 KontponbHas padora "MHuororpanHuky" 14.04.2026
86 [TonsiTHE BEeKTOpa HA MIOCKOCTH U B

MPOCTPAHCTBE 16.04.2026
87 CymMma BEKTOpOB 17.04.2026
88 Pa3nocTh BekTOpOB 91.04.2026
89 [IpaBuno napamienenunena 93.04.2026
90 YMHOK€EHNE BEKTOPa Ha YHUCIIO




24.04.2026

Pasnoxxenue Bekropa 1o 0azucy Tpéx
91 BEKTOPOB, HE JISKAIINX B OJJHON 1 98.04.2026

IJIOCKOCTH
92 CkarnsipHO€ MTPOU3BEICHUE 1 30.04.2026
03 Berurcnenue yriia Mex 1y BEKTOpaMH B 1

MIPOCTPAHCTBE 05.05.2026
94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 07.05.2026
95 [IpocTeiimue 3a1a91 ¢ BEKTOPAMH 1 08.05.2026
96 [IpocTeiimme 3a7a4u ¢ BEKTOpAMH 1 12 05.2026
97 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1 14.05.2026
98 O06o01enre 1 cucTeMaTru3amys 3HaHUH 1 15.05.2026
99 O00011IeHrEe U cUCcTEMAaTU3aLUs 3HAHUN 1 19.05.2026
100 Htorosas koHTpoJbHasA paboTa 1 91.05.2026
101 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI 1 99 05.2026
102 O00011IeHNE U CUCTEMATH3AIUS 3HAHUN 1 96.05.2026

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bcero u3y4eHusi | oOpa3oBaTeibHbIE
padoThl padoTshI
pecypcsbl
[ToBTOopenue tems! "KoopauHars! BekTopa
1 1
Ha IUIOCKOCTH U B IPOCTpaHCcTBE" 02.09.2025
9 [ToBTOopenue tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB" 04.09.2025
[ToBTOpenue TeMsl "Beruucnenue yria
3 1
MEX]ly BEKTOpaMH B IMPOCTpaHCTBE" 05.09.2025
[ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM,
4 . 1
MIPOXOIAIICH uepe3 1Be TOUKH" 09.09.2025
YpaBHEeHHE MIOCKOCTH, HOpMaJlb,
5 1
ypaBHEHHE TJIOCKOCTH B OTPE3Kax 11.09.2025
5 VYpaBHeHHE IJIOCKOCTH, HOPMaJlb, 1
ypaBHEHHUE IIJIOCKOCTH B OTPE3Kax 12.09.2025
7 B 1
€KTOPHOE IPOU3BEICHUE 16.09.2025
8 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
MPOrpaMMHUPOBAHHE 18.09.2025
9 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBaHUE 19.09.2025
AHanmuTHYeCcKHe METO/Ibl pacuéra yria
10 1
MEXAY NPSIMbIMU B MHOIOI'PAaHHUKAX 23.09.2025
AHanmuTHYecKHe MeTO/Ibl pacuéra yria
11 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX 25.09.2025




@opMyiia pacCTOSIHUSA OT TOYKH JI0

12
IIJIOCKOCTH B KOOPJIMHATAX 26.09.2025
13 HaxoxpeHne paccTosSHUN OT TOYKH 10
IJIOCKOCTH B KyOe 30.09.2025
HaxoxpeHne paccTosSTHUIN OT TOYKH 10
14 .
MJIOCKOCTH B IPABUJILHOM MUpPaMUJIC 02.10.2025
15 KonTponbhas pabota "AHanutruyeckas
reoMerpus’" 03.10.2025
16 CedeHMsI MHOTOTPAHHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH 07.10.2025
17 CeyeHusi MHOTOI'PaHHUKOB: METO/]I CJIEJIOB
P S 09.10.2025
CedeHus MHOTOTPaHHHUKOB: CTaHJAPTHBIE
18 IUIOCKOCTH, IIepecedeHUs IPSIMBIX U
> 1P P 10.10.2025
TUIOCKOCTEH
19 [TapannenbHbIe PSIMBIE U TUTOCKOCTH:
napajuieIbHbIE CEUCHUSI 14.10.2025
20 [NapannenbHbie TPSIMBIC U TUNIOCKOCTH:
pacy€T OTHOIICHUH 16.10.2025
[MapannenbHbie TPSIMBIC U TUIOCKOCTH:
21 JIbI MEXKTY CKPEIIMBAIOIIUMHUCS
. Ay CRPETHHBHION 17.10.2025
MPSIMBIMH
[eprieHAUKYISPHBIC IPSIMbBIE U
TJIOCKOCTH: CTaHAPTHBIE Maphl
22 .
NEPIEHIUKYIISPHBIX INIOCKOCTEN 1 21.10.2025
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHuKynsApHBIE MIPSMBIC U
23
IIJIOCKOCTH: TEOPEMA O TPeX 23.10.2025




MEPIEHIUKYIIApax

24

IlepnenuKyisipHbIE IPSIMBIE U
IIJIOCKOCTH: BBIYHCIICHHUS JIJIUH B
MHOT'OTpaHHUKAX

24.10.2025

25

[ToBTOpenue: mionaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJI0IA IeH, COOOpaKeHHSI O 100Us

06.11.2025

26

[ToBTOpEeHUE: IOMAAN
MHOTOYTOJIbHUKOB, ()OPMYJIBI IS
TJI0IA IEH, COOOPaKEHHMS TTI0100US

07.11.2025

27

[ToBTOpEeHue: mwIomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JJIST
TJI0IIA IeH, COOOpaKeHHMSI IO 100Us

11.11.2025

28

[Inomany ceyeHUii MHOTOIPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUsI T10100Mst

13.11.2025

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IO/ MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUS IO00Us

14.11.2025

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUYCHUS
MHOTOTPaHHUKOB"

18.11.2025

31

O06bém Tena. O6beM NPSIMOYTOJILHOTO
napaenenumnena

20.11.2025

32

3amauu 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

21.11.2025

33

CrepeoMeTpUUECKHE 3a/1a4l, CBI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO

25.11.2025




mapajjiejacnuicaa

34

[IpuknagHeie 3a1a4u, CBsI3aHHBIE C
BBIYUCIICHHUEM 00BEMA MPSMOYTOJIBHOTO
napajuiesenuneaa

27.11.2025

35

O0BEM psAMOY TIPU3MBI

28.11.2025

36

CrepeoMeTpHuecKre 3a/1aui, CBA3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB IPSIMON TIPU3MBI

02.12.2025

37

HpI/IKJ'Ia)IHI)Ie 3aJ4a4ylu, CBA3aHHBIC C
00BEMOM TIPSMOI TIPU3MBI

04.12.2025

38

Brruncnenue 00bEMOB TeN ¢ TOMOUIBIO
onpenenéHHoro uaTerpaga. OobpEmM
HAaKJIOHHOM TIPU3MBI

05.12.2025

39

Brruncnenue 00bEMOB TeN ¢ TOMOUIIbIO
onpenenéHHoro uHrerpaga. OobpEmM
MTAPaMU/IBI

09.12.2025

40

dopmyiia 00bEMa TUPAMUIBL.
OTHo1IeHNEe 0OBEMOB MUPAMUJ C OOIIUM
yrIIoM

11.12.2025

41

dopmyiia 00bEMa TUPAMUIBL.
OTtHomIeHNE 00BEMOB TUPAMHJT C OOIIIUM
yII0M

12.12.2025

42

CrepeoMeTpUUECKHE 3a/1a41, CBA3aHHBIE C
00BpEMaMu HAKIIOHHOM MPU3MBI

16.12.2025

43

CrepeomeTpuiecKue 3a/1auu, CBsI3aHHBIE C
o0BEMaMu MHpPaMUIbI

18.12.2025

44

[Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBA3aHHbBIE C 00bEMOM HAKIIOHHON

19.12.2025




IIPU3MBI

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

45
Ten", cBsi3aHHBIE C 0OBEMOM TTUPAMUIBI 23.12.2025
[Tpumenenne 00bEMOB. Brruncnenne

46
PacCTOSTHUSA JI0 TUIOCKOCTH 25.12.2025

47 Kontponbhas padota "O0bEM
MHOTOTpaHHHUKa" 26.12.2025
[unHapudeckas MOBEPXHOCTD,

48 o0pa3 W€ IIHHIPHYECKOM

PASYIOIIE THHTHIAR 30.12.2025

MTOBEPXHOCTHU
Humuaap. [psimoit KpyroBoul HUAUHAID.

49
[Tmomaak MOBEPXHOCTH UIUHIPA 13.01.2026
Konunueckas noBepxHOCTh, 00pa3ytoniye

50 .
KOHHYECKOM moBepxHocTH. KoHyc 15.01.2026
CedeHne KOHyca MIIOCKOCTHIO,

51 9
napajuieIbHOM TIOCKOCTH OCHOBAHUS 16.01.2026
VYceuénnsiii konyc. M3o0paxenue

52 N
KOHYCOB U YCEUEHHBIX KOHYCOB 20.01.2026
[Tmomaape 60KOBOY OBEPXHOCTH H

53 .
MTOJTHOM MOBEPXHOCTH KOHYCa 22.01.2026
[Tnomans OOKOBOM MOBEPXHOCTU U

54 .
MIOJIHOM MOBEPXHOCTH KOHYCA 23.01.2026
CrepeoMeTrpuueckue 3a1a4uu Ha

55 0Ka3aTeJIbCTBO M BBIUMCIICHUE,
8 . 27.01.2026
MOCTPOCHUEM CEYCHHI IUIMH]IPA, KOHYCa
CrepeoMeTrpuueckue 3aa4uu Ha

56 0Ka3aTesIbCTBO U BHIYUCIICHUE,
! 29.01.2026

IOCTPOCHUCM Ce4YeHM I OUINHApPA, KOHYCa




57

HpI/IKJIal[HBIC 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

30.01.2026

58

HpI/IKJ'Ia)IHI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

03.02.2026

59

Cdepa u map

05.02.2026

60

Ilepeceuenue cdepsl u mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3obpaxenue mapa

06.02.2026

61

[epeceuenwue cdeprl u mapa ¢
tockocthio. Kacanue mapa u cepsr
TUIOCKOCTHI0. By 1 m300pakeHne mapa

10.02.2026

62

VYpasuenue cheprl. [Inomanp chepsr u e
yacTeu

12.02.2026

63

Cummetpus cdepsl 1 mapa

13.02.2026

64

CrepeoMeTrpuueckue 3a/1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO cepoi U Iapom,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

17.02.2026

65

CrepeoMeTrpuueckue 3aa4uu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEpoi U MIapom,
MOCTPOCHUEM MX CEYEHHH MIIOCKOCThIO

19.02.2026

66

[MpuknagHbie 3a1a4M, CBSI3aHHBIE CO
cdepoii u mapom

20.02.2026

67

HOBTOpeHI/IeI OKPYXHOCTH Ha IJIIOCKOCTH,
BBIYHUCJICHUA B OKPYKHOCTH,

24.02.2026




CTaHJIapTHBIE TIOI00US

68

Pazauunsie KOM6PIH3.IIPIH TCJI BpalllCHUSA U
MHOTI'OT'paHHUKOB

26.02.2026

69

3anauu 1o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"

27.02.2026

70

3anaun o Teme "Tena M MOBEPXHOCTH
BpaiieHus"

03.03.2026

71

KounTponsnas pabora "Tena u
MTOBEPXHOCTHU BpalieHus"

05.03.2026

72

O6beM mumuHApa. Teopema 06 00bEME
MPSIMOTO IAJIHHIPA

06.03.2026

73

Brraucienne 00bEMOB TEN € IIOMOIIBIO
onpenenéHHoro uaterpaga. OobpEmM
KOHYCa

10.03.2026

74

ITmomamu OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

12.03.2026

75

CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA,
KOHyca

13.03.2026

76

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI 1
IJIOIIA U TTOBEpXHOCTEN Ten"

17.03.2026

77

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 06béme miapa. [lnomans
cdeprl. CTepeoMeTpruyecKue 3a1auu,
CBsI3aHHBIE C BEIYHMCIEHHEM 00BEMOB
1apa, mapoBOro CErMeHTa U MapoBOTo
CEeKTopa

19.03.2026

78

[Ipuknanueie 3anaun no Teme "OOBEMBI




Ten", CBSI3aHHBIE ¢ 00BEMOM IIapa U
ionmaabio ceposl. COOTHOMICHHS MEXKITY
TUIONIA/ITMH TIOBEPXHOCTEH U 00bEMaMuU
MOJA00HBIX TEJ

20.03.2026

79

[TogoGHBIE TeNIa B TPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mogo0muu.
CrepeoMeTpHYeCKHE 3a]Ia9H, CBSI3aHHBIC C
BBEIUHMCIIEHHEM 00BEMOB TEJ U IUIOMANEN
ITOBEPXHOCTEH

31.03.2026

80

Kontponsnas padota "[lnomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

02.04.2026

81

JIBmxenust mpoctpancTBa. OTOOpaKEeHHSL.
JIBmxeHus u paBeHCTBO uryp. O0mme
CBOMCTBA IBIKCHUHN

03.04.2026

82

Bupl 1BukeHMil: mapauienbHbII
MepPEHOC, IIEHTPaIbHAs CHMMETPHS,
3epKaJIbHAsi CHMMETPHS, IOBOPOT BOKPYT
NpAMOM

07.04.2026

83

[IpeobOpazoBanus nomoous. [psimas u
ctepa Diinepa

09.04.2026

84

FGOMeTpI/I‘{CCKI/IC 3aaa4u Ha IPUMCHCHUE
JABHKXCHUA

10.04.2026

85

KontponbHas padoTa "BekTopsl B
npocrpanctae"

14.04.2026

86

Oo6o6m1aromniee noropenue 11 nmoHsTuit u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alIUs 3HAHUI:
"[NapamienbHOCTh MPSIMBIX U TIOCKOCTEH

16.04.2026




B IpocTpaHcTee”

87

O6o6mraromee noproperue 11 monsTuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

17.04.2026

88

O6o6maromniee nopropenue 11 nonstuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

21.04.2026

89

O6o6matomee moBropeHue 11 moHsTHiA 1
MeT0/10B Kypca reomerpun 10-11
KJ1aCCOB, CHCTeMaTH3alus 3HaHUH:
"O6beM MHOTOrpaHHuKa"

23.04.2026

90

O6o06matomee moBTopeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CHCTEMAaTH3aIlUs 3HAHUN:
"O0BeM MHOTOTpaHHUKA"

24.04.2026

91

Oo6o6maromee moBTopeHue 11 MoHATHIA 1
MeTOJIOB Kypca reomerpun 10—11
KJIAaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJbix Ten"

28.04.2026

92

Oo6o6matomee moBropeHue 11 moHATHIA 1
MeTO0/I0B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tnomaau moBEpXHOCTH U OOBEMBI
KpyIJIbIX Ten"

30.04.2026

93

Hroropas KOHTPOJIbHasA pa60Ta

05.05.2026




94

[ToBTOpEHUe, 0600MICHNE U
CUCTEeMaTU3alusl 3HAHUI

07.05.2026

95

[ToBTOpeHue, 0600IICHNE U
CHUCTEeMaTU3alus 3HAHUI

08.05.2026

96

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

12.05.2026

97

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTHU
COBPEMCHHBIX WHXXCHCPHBIX U
KOMIIBFOTCPHBIX TEXHOJOTHI

14.05.2026

98

Hcropus pasBuTHs CTEPEOMETPUH KaK
HAyKHU " €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

15.05.2026

99

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

19.05.2026

100

UcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

21.05.2026

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pPa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOTUI

22.05.2026




Hctopus pazBUTHS CTEPEOMETPUN KaK
HAYKH U €€ pOoJib B Pa3BUTUHU

102 1
COBPEMEHHBIX UH)KEHEPHBIX U 26.05.2026
KOMIBIOTEPHBIX TEXHOJIOTHI
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







MPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpPeIHEro 00Iero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIICICTBUS M3 HHUX IMPU PEIICHUU
' rEOMETPHYECKHUX 3319
73 OnepupoBaTh MOHATHSIMH: MapaJUICILHOCTh U MEPHCHAUKYISPHOCTD
' MPSMBIX U IJIOCKOCTEH
74 KnaccuguimpoBare B3aUMHOE PACIIOJIOKCHHE TPSMBIX M IUIOCKOCTCH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA yroJ, TPaHU JABYIPAHHOTO Yria,
7.5 pedpo IBYrpaHHOrO yria, JUHEHHBIN yroia JIBYrpaHHOTO yrija, rpaxycHas
Mepa JIBYTPaHHOTO yriia
76 OnepupoBaTb NOHATUSMU: MHOTOIPAHHUK, BBINYKIIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHHKA, PaBUIIBHBI MHOTOTPAaHHUK
77 PacriosnaBaTth OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (IHpamMuia, IMPU3MA,
' MPSIMOYTOJIBHBIN MTapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA IS
7.8 kiaccuukanuu (BBITYKIbIE M HEBBITYKJIbIE MHOTOTPAHHHUKH, TTPaBUIIbLHBIC
MHOTOTPaHHUKH, IPSIMbIE U HaKJIOHHBIE PU3MBI, TapalieIenUuIe/b])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBACHATD MPUHIUIBI TOCTPOCHUS] CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YS
' METOJI CJIE/IOB
Ctpouth ceyeHHS] MHOTOTPAHHHKOB METOJOM  CJIE/IOB, BBIMIOJHATH
7.11 (BBIHOCHBIC) TIJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/I CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaxXoKJI€HHUE T'€OMETPUUYECKUX BEIMYMH MO 00Opaslam
WM alropuTMaM, TMPUMEHSS HW3BECTHBIE AaHAJIMTUYECKUE METOJNbI TMpHU
7.12 pEelIeHnH  CTaHAAapTHBIX MaTeMaTHYeCKHX 3ajad Ha  BBIYUCICHHE
pacCTOSHUN MEXIy ABYMs TOYKAMU, OT TOYKU JIO MPSMOM, OT TOUYKHUIO
TJIOCKOCTH, MEXKY CKPEIIUBAIOIIUMHUCS MPSIMBIMU
Pematp 3amaun Ha HaXOXKJI€HHUE T€OMETPUUYECKUX BEIMYMH MO 0Opasiam
713 WM alrOpuUTMaM, MPUMEHSS H3BECTHBIE AHAJIMTUYECKUE METOJbI TMpHU

peIICHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3aJda4 Ha BbIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAIOMIUMUCH IIPAMBIMU, MCKIAY HpﬁMOfI N IIJIOCKOCTBIO,




MEK]y INIOCKOCTSIMHU, IBYTPAHHBIX YIJIOB

Bbrancnare 00bEMBI U IJIOIMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,

7.14 nupaMuza) ¢ NpUMEHEHHEM (OpMys, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMH MOJJIOOHBIX MHOTOTPaHHUKOB
715 OmnepupoBaTh MOHATHSIMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh U
' IUIOCKOCTh CUMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HH(OOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTypax, TPEACTaBICHHYI0 Ha
yepTekax U pUCyHKax
[IpumensTe reomerpuyeckre (akThl Ui PEIMICHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEINOJaramlinX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBHS
NPUMEHEHHS 33JIaHbl B SBHOH hopme
718 [Ipumenars nOpocTedIIMe MNPOrpaMMHBIE CPEACTBA W BJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PEIICHUU CTEPEOMETPHUECKUX 3a1a4
719 [IpuBoaMTH TpPEMEPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUpOJE W
' KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTH MOJTydeHHBIC 3HAHWS HAa MPAKTUKE: aHAJIM3UPOBATh pEabHbBIC
CUTYallud ¥ MPUMEHATh U3YYCHHBIC TIOHATHS B MPOIECCE TIOMCKA PEIICHUS
MaTeMaTu4ecku cHhopMyIHpoBaHHOHN TPOOIEMBI, MOJCIHPOBATh PEATbHBIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIICIOBATH IOCTPOCHHBIE MOJCIU C
WCIIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATUN U TeopeM, amrmapaTa aareOpsl,
pemiatb  MNpakTUYeCKHWEe  3aJauyd,  CBSI3aHHbIE C  HaxXOXJICHHEM
TeOMETPUIECKUX BEITHUNH
11 KJIACC
Kox .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MPOBEPSIEMOT0 .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro 001ero o0pa3oBaHusi
pe3yJibTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: UWIMHIPUYECKAs MOBEPXHOCTb, OOpa3yrouiue
6.1 WIMHIPUYECKON TOBEPXHOCTH, IMIIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pa3yrolire KOHHYeCKO MOBEPXHOCTH, KOHYC, chepuueckasi IOBEpXHOCTh
6.2 Pacnio3znaBatk Tena BpaiieHus (HUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATD CIIOCOOBI MOTYYSHHS TEJl BPaIllCHUS
6.4 KnaccugunupoBaTb B3aMMHOE paciioyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHSATUSMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CerMEHTa, IIapOBOW CJIOM, OCHOBAaHWE LIAPOBOTO CJIOS,, BBICOTA IIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M IUIOLIAAM  TOBEPXHOCTEW Tel  BpalleHHs,




TeOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyI

6.7

OmnepupoBaTb MNOHATHSAMHM: MHOTOTPaHHMK, BIHMCAaHHBIH B cdepy H
ONMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHUK WM TeJO
BpalleHUs

6.8

BoruucasTte COOTHOIIEHUST MEXKIY TIOIIAAIMHU TIOBEPXHOCTEH U 00bEMaMu
MOIOOHBIX TEN

6.9

N3o0paxkate u3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinosHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU N3 PHUCYHKOB IPOCTBIX
00BbEMHBIX (uryp: BUI CBepxy, COOKY, CHHU3Yy; CTPOHUTH CEUYCHHS Tl
BpalICHUsA

6.11

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpa3oBBIBaTh HMHOOPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, TMpEeACTaBIECHHYI0 Ha
YEepTEKaxX U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (akThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MNPEANONAralliuX HECKOJBKO IIArOB PpEHIEHUs, €CIH YCIIOBHS
MIPUMEHEHMS 3a/1aHbl B SIBHOU (hopMme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHSITI) )ICI\/IICTBI/IH CJIOKCHUA BGKTOpOB, BBIYUTAHUA BCKTOpOB nu
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSCHATh, KAKUMHU CBOWCTBAMH OHU
oOmamaroT

6.15

[IpumensTh NpaBUiIO Napasuieaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh TOHATHSIMH: JI€KAPTOBBl KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yroJl
MEX1y BEKTOpaMH, CKaISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJITaHApHbIE BEKTOPBI

6.17

Haxomuth cymmy BEKTOpPOB M MpPOU3BENCHHE BEKTOpa Ha YHCIO, Yroj
MEeXAYy BEKTOpPaMHU, CKaJsPHOE IMPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3a,Z[aBaTB INIOCKOCTh YPAaBHCHUCM B Z[eKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

PemaTe HpOCTCfII.HPIC TCOMCECTPUYICCKUEC 3a/laiu Ha IIPUMCHCHHUC BCKTOPHO-
KOOPAWHATHOT'O MCTOAA

6.20

PemaTe 3aJa4yd Ha A0Ka3aTCJIbCTBO MATEMAaTHUYCCKUX OTHOIIEHUH U
HaXOXXIACHUEC TI'COMCTPUYCCKHUX BCIIMYHUH II0 06pa3uaM Wi aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTO/bI npu peuIeHun CTaHAApTHBIX
MAaTEMAaTHYCCKHUX 3aaa4

6.21

HpI/IMeHHTL npo cTeHIne NporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3a4a4

6.22

HpI/IBOI[I/ITL MMpUMEPbI MATCMATHUYCCKUX 3aKOHOMepHOCTCI>’I B IIpUpOJAC U
JKU3HH, paCIlO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HA MPAKTHUKE: aHAIHU3UPOBATL PCAJIbHBIC




CUTyallMU U NPUMEHATh U3YYEHHBIC IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku chopMyaHpoBaHHOHN NPOOIEMbI, MOACIHPOBATH pealIbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIECIO0BATH ITOCTPOCHHBIE MOJIEIH C
WCIOJIb30BAHMEM T'€OMETPUYECKUX MOHATHH U TeopeM, ammapara anreOpsl,
pemate  NPAKTUYECKHME  3a7a4d,  CBA3AHHBIE C  HAXOXICHUEM
T€OMETPUUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacrionokeHne npsMbIX B POCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJIEIbHbIE
n CKpCHIMBAIOIIUECA  IIPSAMBIC. HapaJIJIGJII)HOCTB npAMBIX U MJIOCKOCTEl B
IIPOCTPAHCTBE: IApaJUICIbHBIE IIPSAMBIE B INPOCTPAHCTBE, IAPALICIBHOCTh TPEX
MIpsAMBIX, HNapaJUICIIbHOCTD prIMOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOPOHaMH, YroJ MEXJy HpsIMBIMU B IpocTpaHCTBE. [lapamienbHOCTh IUIOCKOCTEN:
MapajielbHble IUIOCKOCTH, CBOMCTBa NapalUIeNIbHBIX IUIOCKOCcTed. I[lIpocreiimue
[IPOCTPAHCTBEHHbIE (UTYpPbl HA IUIOCKOCTU: TETpasap, KyO, mapajuielenunen,
MOCTPOEHUE CEUCHU I

7.3

[lepneHIUKyNIApHOCTh MPSAMOM M IJIOCKOCTU: NEPIEHIUKYISpPHbIE MpsSMble B
IIPOCTPAHCTBE, NMPSMBIE NAapaUICIbHbIE U NEPIEHIUKYISPHbIE K MJIOCKOCTH, MIPU3HAK
MEPIEHIUKYIISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOPEMa O MPSAMOM NEepIEHIUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
YTOJI, INHEWHBIN YroJl IBYIpaHHOro yria. [leprneHauKymnsp u HaKJIOHHBIE: PACCTOSIHHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSAMOM JI0 TUIOCKOCTH, MPOeKIus pUrypsl Ha
IJIOCKOCTh. [lepneHauKynsIpHOCTh IUIOCKOCTEN: NMPU3HAK MEPIEHANUKYIIPHOCTH ABYX
miockocteit. Teopema o TpEX nmeprneHANKYIsIpax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOTPaHHUKA, BBINYKJIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yrojbHas
pu3Ma, I'paHd U OCHOBaHMs MPHU3MBbI, IpsMas U HAKJIOHHAs IPU3MbI, OOKOBas MU
M0JIHAsl TOBEPXHOCTh NMpu3Mbl. [lapannenenunen, npsSMOYyroibHbIN napaielenunes u
ero cpoiicra. Ilupammna: Nn-yronbHas nupamujia, I'paHd U OCHOBAHHE MHUPAMMUIBI,
O0KOBasi M NOJHAs MOBEPXHOCTb MUPAMUAbI, NpPaBWIbHAsA U yCEUEHHas NUpaMUA.
OneMeHThl Npu3Mbl M nHpamuibl. [IpaBWiIbHBIE MHOTOIPAaHHUKH: IOHSATHE
IPaBUIBHOIO MHOTOTpaHHUKA, IpaBWJIbHAs MpU3Ma M IpaBWIbHAs NUPaMUJA,
IpaBUJIbHASI TPEYroJbHas MUpaMKIa U IpaBUIIbHBIN TeTpasp, ky0. [IpencraBienue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’Jp, JOoJeKa’ap U ukocadapyrue CeudeHus
IPU3MBI U TUPAMU/IBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPHUS OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OneMeHTHI CUMMCTPHUU B IMUupaMuaax, IapauiCjICimIcaax, IIpaBHUJIbHBIX
MHOT'OIrpaHHUKax

7.6

BrlunciaeHue 31€MEHTOB MHOT'OT'paHHUKOB: pe6pa, AuaroHajaiu, YrJIbl. [Inomane
OOKOBOM MOBEPXHOCTU U MOJIHOH IMMOBCPXHOCTU HpﬂMOfI MPpU3MBI, IJIOIIa1b OCHOBaHHﬁ,




Teopema 0 OOKOBOI MOBEPXHOCTH MPAMOM mpu3Mmel. [1nommaas O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 066EMe. OOBEM nUpaMuUIbl, IPU3MBI

1.7

[MomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXTY TUIOIIAASIMU TTOBEPXHOCTEH,
00BEMaMHU IO AOOHBIX TENT

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

I'eomerpus

6.1

[HunuHapuyeckas MoBEPXHOCTh, 0Opa3yrolue MWIMHIAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IHI[}Z)I/I‘-IGCKOﬁ HOBCpXHOCTI/I. HI/IJ'II/IHI[p: OCHOBAHUA U 6OKOBa$[ HOBCpXHOCTL,
o0Opasyroias 1 0Ch, TUIONIaAh OOKOBOW 1 MOJIHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTbh, 00pa3yrolie KOHNYECKOW OBEPXHOCTH, OCh U BEpILINHA
KOHHYECKOM ToBepxHOCTH. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yromas U OcCh,
momaas OOKOBOMW M TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opasyromue u
BBICOTAa, OCHOBAHUA U OoKoBas IIOBEPXHOCTDH

6.3

Cdepa u map: neHtp, paauyc, JuaMmeTp, IUIOMIalb TOBEPXHOCTH cdephl. B3anumuoe
pacrioio)keHue chepbl W IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, TUIOmab

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KomMOunamuu ten BpaieHuss 1 MHOTOIPaHHUKOB. MHOTOrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAsi B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonatue 06 oO6nEme. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapauiesienunena u cieacteus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O06bEM 11apa u wiomaas chepsl

6.7

[Tonpo6HbIe Tena B mpoctpancTBe. COOTHOMICHUS MEX Y TUIOMIAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITIOJOOHBIX TEN

6.8

Ceuenust nmwiMHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHs KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINUHY), CEUCHHUs [1apa

6.9

Bektop Ha miockoctd U B mpoctpaHcTBe. Cll0)KeHHWE U BBIUMTAHUE BEKTOPOB.
YMHOKeHHEe BeKTopa Ha yucio. PasznokeHue BeKTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno nmapamnenenunena. Pemenue 3aaa4, cBA3aHHBIX ¢ IPUMEHEHUEM
MpaBuI ACUCTBUI C BEKTOpaMH

6.10

HpﬂMOYFOJ’IbHaﬂ CUCTCMa KOOpAHWHAT B IIPOCTPAHCTBEC. KOOpI[I/IHaTBI BCKTOpaA.
HpOCTCI‘/’II_HI/Ie 3alauu B KOOpAWHATAaX. Yron MCXKAY BCKTOpaMHU. CKaJ'IprHOC
IIPpOU3BCACHUC BCKTOPOB. Brruucnenue YIJI0B MCEXKAY HNpAMbIMU W IINIOCKOCTSMU.
KOOpI[I/IHaTHO-BCKTOpHHﬁ MCTO/J ITPpU PCIICHUHU I'COMCTPHYICCKHUX 3aaa4




IMPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne MeromaMu JJOKAa3aTENbCTB, AJITOPUTMAMHU pCIICHHS 3a/1ad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATh MOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJACTBUE, CBOWCTBO, NpPU3HAK, JI0KA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; MPUMEHITh UX; YMEHHE (OPMYIHPOBATH
oOpaTHO€ M IPOTUBOIOJIOXKHOE YTBEP)KJIEHUE, NMPUBOAUTH IPUMEPHl U
KOHTPpHOPHUMEPLI, HCIIOJB30BaTb MCTO/ MaTeMaTHYIECKOU WHIAYKIUH,
MMPOBOAWTE AOKA3ATCIBHBIC PACCYXACHUS IMPHU PCUICHUHN 3aaa4, OLICHNBATh
JIOTUYECKYI0  NIPAaBUJIBHOCTh  PACCYKJEHUW; yMEHHE ONEpPUpPOBATH
IMOHATUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OI€palluh Had MHOXCCTBAMU,
YMCHUEC HUCITIOJIB30BATh TeOpeTHKO-MHO)KeCTBeHHBIﬁ armapar JJIA
OTMCaHMSI PEAJHHBIX MPOIIECCOB U SIBJICHUI W TPU PEIICHUU 3a]ad, B TOM
qHCciIe U3 APYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH IMOHITUSIMU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH;, YMEHHE 3aaBaTh
Y OINHKCHIBATH Tpadbl Pa3IMYHBIMU CIOCOOAMU; HCIIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue omnepupoBaTh MOHITHSIMH: HATypallbHOE YHUCIO, LEJI0€ YHUCIO,
CTENeHb C LeNBIM MoKa3aTeseM, KOpeHb HaTypajibHOU CTENEeHH, CTETeHb C
paloHaJIbHBIM TOKAa3aTeeM, CTENEeHb C JACHCTBUTEIbHBIM MOKA3aTEeNIeM,
jJorapumM dHcIa, CHHYC, KOCHHYC M TAaHIE€HC MPOU3BOJHHOTO YHUCIHA,
OCTaTOK MO MOMYJI0, PAallMOHANIBbHOE 4YHCIIO, HUppalOHAIbHOE YHUCIIO,
MHO>KECTBA HATypaJIbHBIX, IENbIX, PAlMOHANBHBIX, JIEHCTBUTEIbHBIX
Yycell; yMEHHE UCIOIb30BaTh MPU3HAKH JETUMOCTH, HAUMEHBIINNA 00N
JeNUTeNb W HauMeHbllee oOliee KpaTHOe, alroput™ EBknmnma mpu
pelIeHny 3ajay; 3HAKOMCTBO C Pa3IMYHBIMH TMO3UIIMOHHBIMU CHCTEMaMU
CUMCJICHHS; YMEHUE BHITIOIHATH BHIUMCIICHUE 3HAYEHUH U peoOpa3oBaHus
BBIPOKEHUN CO CTeMeHsMU U Jorapudmamu, mnpeoOpa3oBaHUs IPOOHO-
pallMOHANBbHBIX  BBIPAKEHUN; yMEHHUE  ONEPUPOBATH  MOHATHUSIMU:

oCJICA0OBATCIIbHOCTD, apI/I(bMeTI/I‘-IeCKaH nporpeccust, reoMeTprudccKad




mporpeccusi, OECKOHEYHO YyOBbIBaIoOIass TeOMETpUYecKas IPOTPECcCHs;
yMEHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C TOMOUIBIO
PEKYPPEHTHBIX (POPMYI; YMEHHUE ONMEPHPOBATH MOHATUSMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIGKCHBIE YHCIA, MOAYJIb UM apryMEHT
KOMILJIEKCHOTO  49mclia, (opmMa  3amuCHd  KOMIUICKCHBIX — YHCEll
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass U aireOpanyeckas); yMETb
MPOU3BOJIUTE APUPMETHUCCKHE JCHCTBUS C KOMIUICKCHBIMU YHCIIAMU;
MIPUBOJUTH MIPUMEPHI HUCTIOJIB30BaHUSI KOMIUIEKCHBIX YHCEIN;, ONEPUPOBATH
MOHATUSAMH:  MaTpuna 2x2 u  3X3, omnpeneauTeNb  MaTpHUIBI,

FGOMeTpI/I‘-IeCKI/H\/JI CMBICJI OITPECACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallMOHAJbHbIE, HpPpAlMOHAIbHbIE,
[I0Ka3aTeabHblE, CTENEHHBIE, JOrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHHUS M HEPABEHCTBA, UX CHUCTEMbI; YMEHHE OIIEpUPOBATH
MOHATUSMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUH, HEPaBEHCTB M CHUCTEM; YMEHHME pelaTh YpaBHEHUS,
HEPABCHCTBA M CHUCTEMBI C IOMOLIBIO DA3NINYHBIX IPUEMOB; PEILIATh
YpaBHEHHUs, HEpPaBEHCTBA M CHCTEMBbl C [apaMeTpoOM; MPUMEHSAThH
YpaBHEHHUS, HEPaBEHCTBA, UX CUCTEMBbI JUIsl PEIIEHUS MaTeMaTH4YeCKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTeil HaAyKU U pealbHON )KU3HU

YMeHHne omepupoBaTh TOHATHSAMH: (QYHKIHS, YETHOCTh (YHKIWH,
MEPUONIHOCTh (YHKIIMHM, OTPAHWYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (DYHKIMHM, HanOOJbIIee W HAUMEHBIICEC 3HAUCHHUSI
(yHKIIMM Ha TIPOMEXKYTKE, HEMpepbiBHAS (YHKIIUSA, aCUMITOTHI rpaduka
GyHKIIMHU, TIepBas ¥ BTOpasi MPOU3BOAHAS (DYHKIIMH, T€OMETPHUECKUN |
bu3nveckuii CMBICT TPOM3BOJHOHN, TEpBOOOpa3Has, ONpEIACIEHHBIH
WHTETpal; yMEHHE HAaXOIHWTh AaCUMNTOTHI Tpaduka (QYHKIUH, yMEHHE
BBIUMCIIATh  MPOWU3BOJHBIC  CYMMBI, IPOW3BEACHUS, YAacCTHOTO W
KOMMO3HMIUU (YHKIHMHA, HAaXOJWUTh YpaBHEHHE KacaTeJbHOW K rpaduky
GyHKIMU; YMEHHE HaXOJUTh IPOW3BOJHBIC 3JICMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIONb30BaTh MPOU3BOJIHYIO JUIsI HCCIEAOBaHUA (DYHKIUH,
HAXOJUTh HAWOOJIbIIIME M HAWMCHBIIWE 3HAYCHUS (YHKIUH; CTPOUTH
rpaduKd MHOTOYIECHOB C HCIIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOTrO
aHalM3a; TPUMEHATh TPOM3BOJHYIO Ui HAXOXKICHHS HAMIYYIIero
pelieHus B TMPUKIAAHBIX, B TOM YHUCIIE COLMATbHO-DKOHOMHYECKUX H

(I)I/ISI/ILIGCKI/IX 3agadax; HaxXOJUTh ILIOIIAaAn U 00BEMBI (I)I/Il“yp C INOMOIIBIO




HUHTCTpalia; IMPUBOAUTL HNPUMCPbBI MATCMATUYCCKOr0O MOJCIUPOBAHUA C

MOMOIIBIO TU(PepeHIINATBHBIX YPABHEHUH

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHas (yHKIUS,
KOMNO3MIUs (QYHKIUHA, JuHEHHas (yHKUIUS, KBaapaTudyHas (QyHKIUS,
panmoHanpHas (GYHKOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYecKne (YyHKIMHU, TOKa3aTelnbHas WU
norapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapUKH HM3YyIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpasoBaHuss  rpagukoB  (yHKUHUH,
WCTIOJIb30BaTh TPAQUKH JUISI U3YYEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelieHun 3a1a4 U3 JIpYyrux y4eOHBIX MPEAMETOB W 3aady W3 peaabHOM
KU3HU; BBIpAKaTh (OPMYIaMH 3aBUCHMOCTH MEXKIY BEINYHMHAMU;
WCIOJIb30BAaTh CBOWCTBA M TpaduKu (YHKIHMHA Ui PEeUICHUS ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C IapamMeTpaMu; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3aJauyd pa3HbIX TUIIOB (B TOM YHUCIE Ha
MIPOLIEHTHI, JOJIM U 4YacTH, Ha JIBIXKEHHUE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3aJla4d U3 O0JIACTH YNpaBJICHUS JIMYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPAaBHEHMs, HEpaBEHCTBA M HX
CUCTEMBI II0 YCIOBHIO 33J1a4M, HMCCIENOBATH IMOJYYEHHOE PEIICHUE U
OIICHUBATh MPABJONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBAThH
peanbHblEe CUTyallMd Ha $3bIKE MATEMAaTHKH; COCTaBJIATH BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 3aJ]a4l, UCCIIEA0BATh
MOCTPOCHHBIE ~ MOJIEIM C  HUCIOJB30BaHWEM  ammapara  ainreOpsl,

WHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylnbTaT

YMeHue omnepupoBaTh MOHATHSAMU: CpelHee apu(MeTuyecKkoe, MeauaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUCHUsI, pa3Max, JUCIepCHsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJEKaTh, WHTEPIPETHPOBATH
nH(popMalKIo, MPEACTABICHHYIO B TabMUIaX, Ha Juarpammax, rpadukax,
OTpa)<arollyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUHN; MPEACTABIAThH
nHOpPMALIMIO C TOMOIIBI0 TabMUIl W JAUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE [aHHBIE, B TOM YHCJIE€ C IPUMEHEHUEM TpaPuuecKux
METO/IOB M 3JIEKTPOHHBIX CPEICTB; IpadUyecKu UCCIEI0BaTh COBMECTHbBIE

Ha6J'IIOILeHI/I$[ C IMIOMOIIbKO AHUAr'PAMM PACCCUBAHUS U JIMHEHHOMN perpeccun

YMeHHue OnepupoBaTh MOHATHAMU: CIy4alHBIA OIBIT U CIIydalHOE

CO6LITI/IG, BEPOATHOCTDH CJ'Iy‘I&fIHOFO CO6BITI/I$I; YMCHHEC BBIYHUCIATH




BEPOATHOCTh C MCIIOJIB30BAaHUEM TpapHUUECKHUX METO/0B; TNPUMEHSTh
(GopMynbl CIOXKEHHS W YMHOXXCHHUS BEpOSTHOCTEH, (HopMyiy MOJIHOM
BepoATHOCTH, Gopmyny bepHysnu, komOuHaTOpHBIE (HAKTHI M (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
MOHATUSAMH:  CIIydailHas BEJIMYMHA, paclpelesieHue BEpOsSTHOCTEH,
MaTeMaTU4YeCKOE OKUAAHUE, IHCIEPCUs M CTaHIAPTHOE OTKJIOHEHHE
CIlyyaifHOH  BENWYMHBI, (QYHKUUU  paclpeiesieHuss U IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 ¥ HOPMAJIBHOTO paclpeAeiIeHuil; yMeHne
WCIOJIb30BATh CBOWCTBA M3YYEHHBIX PACIPENCICHUN ISl PEUICHUs 3a7ay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOYHBIX
WCCIIC/IOBAaHUI; YMEHHE TPUBOJIUTH TPHUMEPHI TPOSIBICHHUS 3aKOHA
OONBIINX 4YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUAX;, YMEHHE
OTIEPHPOBATH TMOHITHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
9HCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHSTH
KOMOHMHATOpHBIE (aKThl U PACCY)KACHUS IUIS PEHICHUs 3a1ad; OICHHBATh
BEPOSATHOCTH PEATBbHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

HMHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

VYMeHme ONEepHUpOBaAThH HNOHATHUAMU: TOYKa, npsamas, IIJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUMHA yIJja, INIOCKUN YroJl, IBYIPaHHbBIN
YroJI, TPEXIPAaHHBIM YO, CKPEIUBAIOIIUECS MPsMbIE, NapAJUIEIBbHOCTD U
HNEPIEHIUKYIIPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJl MEXKIy IpPSAMBIMH,
yroJ MeXAy MpsAMOM M IUIOCKOCTBIO, YroJl MEXIY IIJIOCKOCTSAMH,
pacCTOsHHE OT TOYKM [JO IUIOCKOCTH, DPACCTOSIHME MEXIY IPSIMBIMH,
PacCTOAHHE MEXIY IIOCKOCTSAMH; YMEHHE HCIOJIBb30BATh IPHU PELICHUU
3aJa4 U3ydeHHbIE (aKThl U TEOPEMBl IJIAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB OKpPYKAIOLIEr0 MHpa; CTPOUTh MaTeMaTUYeCKUe
MOJEIU C IOMOLIBI0 TEOMETPUYECKUX IOHATHH M BEJIWYUH, PEIIATh

CBs3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omepupoBaTh MOHATHUSAMU: IJOWAAL (GUTYPHI, 00BEM QUTYpHL,
MHOTOTPAaHHUK, MPAaBUIbHBIA MHOTOTPAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
KyO, napamjenenunesn, Npu3Ma, NOHpamuna, Qurypa M TMOBEPXHOCTb
BpalleHUs], IWIMHIpP, KOHYC, map, cdepa, miomanb chepsl, IUIOMATL
MOBEPXHOCTH MUPAMUJABI, TPU3MBI, KOHYycCa, IUIMHApPA, O00BEM KyOa,
MPSIMOYTOJIBHOTO  MapaijieNienuneaa, MUPaMUAbl, NPU3MbI, IHUIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs KOHyca M LMIMHAPA,

napajiuiCJIbHbIC OCH HWJIM OCHOBAHUIO, CCUYCHHC 1Iapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE
MHOTOI'paHHHUKa, W300pa’kaTh MHOTOTPAHHUKH, (UTYpbl M MOBEPXHOCTH
BpaIllEHUs], UX CEUEHHs, B TOM YHCJIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(bopMynHUpoOBaTh ONpeaeTeHIs U3y4aeMbIX (HUTyp, BBIIBUTaTh TUTIOTE3bI O
CBOMCTBAaX M TMpH3HAKAX TE€OMETPUYECKUX (uryp, oOOCHOBHIBATH HIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(UKauioo ¢uryp 1o
pa3UYHBIM TpPU3HAKaM, BBINOJIHATH HEOOXOJMMBIE JIOTIOTHUTEIBHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh TOHATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHbI TIEPEeHOC, CUMMETPHS Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHHe MMOA0OMsA, TMONOOHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOIE,
HCKYCCTBE, apXUTEKTYpE; UCIOJI30BaTh T€OMETPHUYECKHE OTHOIICHHS TIPU
pelIeHNH 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JITMHA, YTOI,
Iouaab, 00bEM) MpU PELIeHUH 3334 U3 JPYTrux y4eOHBbIX MPEeIMETOB U
U3 pealbHOW JU3HH; YMEHHUE BBIUHCIATH I'€OMETPHUUECKUE BEJIUYMHBI
(mmHA, yros, mioOmIaab, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOJB3YS
W3yYeHHBIE (OPMYIIBI M METOJBI, B TOM YHCIIE: TUIONIAJh MOBEPXHOCTH
MUpaMUbl, MPU3MBI, KOHycCa, IWIMHApA, IUIomanab cdepbl; 00bEM Kyoa,
IPSAMOYTOJIbHOTO  NapauleNIeNHIIea, NUpPaMUIbl, IPU3MBIL, LMIMHIPA,

KOHYCa, [I1apa; yMEHHe HaX0AUTh OTHOIIEHHE 00bEMOB MOA0OHBIX HUTYP

12

YMeHue onepupoBaTh MOHATUSMU: MPSMOYTOJbHAsl CHCTeMa KOOpJUHAT,
BEKTOp, KOOpPJMHATHI TOYKH, KOOPAWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa Ha 4YHUCIO, pa3lioKEHUE BEKTOpa Mo 0Oaswucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE MPOU3BEICHUE, Yroll MEXIY
BEKTOpaMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOJ

JJI1 pCIICHUA T’COMCTPUUCCKUX 3a/lad U 3aJia4 APYTUX y‘le6HLIX npeaMETOB

13

YMeHne BBIOMpPATh TOAXOASIIHA METOJT ISl PEIISHUs 3a]1a4M; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYCHUH TMPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUW; YMEHHE pACIO3HABaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHUE MPUBOJAUTH MPUMEPHI MATEMATHUECKUX

OTKPBITUMA POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAyKU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 HarypaneHble u niensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Panmonaneupie  uncina. OOBIKHOBEHHBIE U JICCATUYHBIC JPOOH, TPOLEHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 ApupmeTnuecknii KOpeHb HaTypalbHOW cTerneHu. JleWcTBus ¢ apupMeTHIeCKUMU
' KOPHSIMH HATYPAITbHOU CTETICHH
14 Crenens ¢ 1enpIM nokasarenaeMm. CTENeHb ¢ pallMOHAJIbHBIM MoKa3aTeneM. CBolicTBa
' CTETIEHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HATYpaJIbHBIC JTOTAPU(MBI
JleiictButenbHple  4Hucia. Apudmerndeckue omepanuud ¢ JCHCTBUTEITbHBIMU
1.7 yuciaamu. [IpubmmkEHHBIC BRIUUCIEHUS, IPABUJIa OKPYTIIEHUS, TPUKUJIKA U OLIEHKA
pe3yJbTaTa BBIYMCICHUN
1.8 I[Ipeobpa3oBanue BEIPAKEHUI
1.9 KomrutekcHeie uncia
2 VYpaBHEHHS 1 HEPaBEHCTBA
2.1 enpie 1 npoOHO-paIIMOHATIbHBIC YPaBHEHHUS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbie U TorapuMUIECKHe YpaBHEHUS
2.5 Lenble u 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIE HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapupMudIecKie HEpaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKh




Oynkiys, cnocoObl 3amaHus ¢yHkiuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢yukuuu. Yérneie u HeuéTHble GyHkuuu. Ilepuoanueckue GpyHKIMHA
OOnacte ompesneneHUss W MHOXKECTBO 3HadeHWH ¢yHKiuu. Hymun ¢yHKIuu.
3.9 [IpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIMH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOombliee ¥ HanMEHbIIEEe 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajbHBIM M LEJNbIM MoKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaQUKU
3.5 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPAPUKH
36 Touku paspeiBa. Acumnrotsl rpadpukoB ¢QyHkumid. CBolicTBa (yHKUIHWH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas 1 reoMeTpudeckas mporpeccu. @opmyIia CII0KHBIX MPOIIEHTOB
4 Hauyasa MmateMaTH9IecKOro aHaam3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoiHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHre MNPOW3BOJHOM K HCCIEAOBaHHIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 9KCTpeMyMbl. HaxoxeHne HanOObIIero ¥ HaMMEHBIIETO 3HAYCHUS (QYHKIMH Ha
OTpe3Ke
4.3 I[TepBooOpasnast. Murerpain
S MHoKecTBa U JIOTHKA
5.1 MHoO3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTh
6.3 Kom06unaropuka
7 Teomerpus
7.1 ®urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTHU B IPOCTPAHCTBE
7.3 MHOTrorpaHHuKu
7.4 Tena U MOBEPXHOCTH BPALIEHHS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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