MYHULIHUITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
CPEJHSASA OBINEOBPA3OBATEJIBHASA HIKOJIA Ne 4

(MBOY COII Ne 4)
PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHA
IIporokou ot 25 aBrycra 20251. Ne 1  3amecturtesib gupexktopa no YBP NMPHUKA30M IHPEKTOpa
3aceganusa HIMO Kouecnukosa E.B. MBOY COII Ne 4
26 aBrycra 2025 r. ot 28.08.2025 Ne 157

PaGouass nporpamma
yuyeOHoro npeamera «I'eomerpus. Yriy0aeHHbIH ypOBeHb»
s odyqarommxes 10 — 11 kiaaccos

IosicHuTebHASA 3aNIMCKA
Pabouas nporpamMa no ydeOHOMY IpenMmeTy «Ajiredpa U Hayala MaTeMaTHYECKOTO aHAJIN3a»
yrayOJICHHOTO YPOBHS Ha YPOBEHb cpefHero obmiero obpazoBanus is oOydarommxes 10—11-x
kiaccoB MBOY COIII Ne 4 pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSAMU:

o ®depepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e npukaza MuHoOpHayku or 17.05.2012 Ne 413 «OO0 yrBepxaeHuu ¢eaepaabHOro
roCyJapCTBEHHOTO 00pa30oBaTEIbHOTO CTaHAApTa CpeaHero oodiiero obOpazoBaHUs» (C
M3MEHEHMSIMU, BHECEHHBIMU NTpHKa3zoM MunmnpocsemeHus ot 12.08.2022 Ne 732);

e mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O6 yrtBepxkaeHuu GdenepaibHON
00pa3oBaTeNbHON IPOTrPaMMBbl CpeTHET0 001Iero 00pa3oBaHUmY;

e mpukaza MunnpocBeuienust ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsaka
OpraHu3alMi ¥ OCYILECTBIEHUs 00pa30BaTEJIbHOM JAEATENIBHOCTH 10 OCHOBHBIM
001eo0pa3oBaTeIbHBIM TIPOTpaMMaM — 00pa30BaTENbHBIM TPOTpaMMaM  Ha4aJbHOTO
00111€r0, OCHOBHOT'O OOIIETO U CPEIHEro 001Iero 0opa3oBaHus»;

e CII 24.3648-20 «CaHuTapHO-3MUAEMHUOJIOTHYECKHE TpeOOBaHUsI K OpraHU3alusM
BOCIIUTAHUS U O0YYEHUs, OT/IbIXa U O3/I0POBJICHUS JETeH M MOJIOJICKU», YTBEPIKICHHBIX
MOCTAHOBJICHUEM TJIaBHOTO caHUTAapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHBBI M TpeOOBaHUS K OOECIEUECHHUIO
Oe3omacHocT U (Win) O€3BpeIHOCTH MJis 4YeJoBeka (aKkTOpOB Cpeabl OOWUTaHUSN»,
YTBEPXKACHHBIX IOCTAHOBJIEHUEM INIaBHOTO CaHUTAapHOro Bpaya oT 28.01.2021 Ne 2;

e (exaepanbHO pabouelt mporpamMmsl 1o yueOHOMY npeametry «MareMmaThukay.

PaGouass mporpamMma OpHEHTHpOBaHAa Ha IEJNEBbIE TNPHOPHTETH, CHOPMYIHPOBAHHBIE B
dbenepanbHON pabodeil mporpaMme BOCIUTAaHHS W B pabouelt mporpamme Bocnutanus MBOY
COL Ne 4.

['eomerpus sBiseTCs OAHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro o0Iero
o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh M3YUEHHUs AUCLUIUINH €CTECTBEHHO-HAyYHOU



HAMpaBIEHHOCTU M INPEIMETOB I'yMaHUTApHOro Iukina. IlockosnbKy Joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH M3YYEHUH OOYYAIOIIMMHUCS TOHSATHMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KA3aTeIbCTBE TEOPEM M TOCTPOCHHUU LIEMOYKU JIOTUYECKUX YTBEPKICHUU TPU PELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YACTHOCTU (PU3MUECKUX
3ajad.

Ilenp ocBoeHMsl mporpaMmMbl yueOHoro kypca «l'eomerpusi» Ha yriyOJaE€HHOM ypOBHE —
pa3sBUTHE MHIUBHUyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
coCTaBJIAIOLIEH NpeaMeTHON obOnactu «MaremaTnka U MH(pOpPMATHKa» dYepe3 obecredeHHe
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUH U
NeHcTBUH, CHenn(UUHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 3a/la4aMu Kypca F€OMETpUN Ha YIiyOJIEHHOM YPOBHE, PaCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOW KYJIBTYphl U
(GbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONKCHIBATH W HM3y4daTb pasHblE SBICHUS
OKpY’KaloIero MHpa, 3HaHHE MOHATHHHOTO ammapara 1mo pasaeny «CrepeoMmerpus» ydeOHOro
Kypca reoMeTpuH;

(dbopMHpOBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (HOpMyd W YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/1ay;

dopMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4YepTekaX, MOJENAX U B PEAITbHOM MHUpE
MHOTI'OI'pPaHHHMKH U TeJla BPaIlleHUs, KOHCTPYHPOBAaTh NT€OMETPUYECKHE MOJIEIIH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTEeIbCTB U AITOPUTMOB pELICHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTElIbHBbIE PACCYKIEHUS B XOJA€ pELIeHUs
CTEpEOMETPUYECKMX 337ady U 3aJad C T[PaKTHUYECKUM cojepkKaHHeM, (opMHupoBaHHE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM AKCHOMAaTUKHU B IPOBEAEHUM IEAYKTUBHBIX PACCYXICHU;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX U MPH U3yYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAHUS pEAIbHBIX CHUTYyalUil, MCCIEA0BaHUs
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIH [T0JIyYEHHBIX PE3YIbTATOB.

OCHOBHBIMHU COZIEpKATEIBbHBIMU JIMHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11
Kkjaccax sBisAOTCS: «[IpsMble M TJIOCKOCTH B MPOCTpaHCTBE», «MHororpanHukmu», «Tena
BpallleHus», «BEKTOpbI M1 KOOPAMHATHI B IPOCTPAHCTBEY, «/{BH)KEHHS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATHSIMU,
peeBaHTHBIMHU T€OMETPHUH Ha yriyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO



BCEM COJEpXaTelbHbIM JHHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHUU
pacripefiesiieTcsi He TOJBKO IO COJACpXKATelIbHBIM JIMHUSM, HO W MO TrojaM OOydYeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
OenepasibHON pabouell MporpaMmebl, pacrpeneaéHHbIM M0 TofaM o0ydeHus, CTPYKTYpPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
NOHATUSAMH W HaBBIKAMH IIOCIIEAOBATEIFHO M IOCTYNATENbHO, C COOJIOJCHWEM NPUHIINIIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIOYaTh B OOILIYyI0 CHCTEMY T'€OMETPHYECKHUX
MpEJICTaBICHUI 00yJarouxcs, paciupss U yrayosss e€, odpa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3U.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3aarb ycnoBus Ui auddepeHnmanuu  00ydeHHs, MOCTPOCHUS WHAMBHUAYAIbHBIX
o0pa3oBaTeNbHbIX @porpammMm, O0OeclneduTh YriayOn€HHOE H3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONIECH yueOHOTO mpenmMeTa «MaremaTukay;,

HOJATOTOBUTH OOYUYAIOMIMXCSl K MPOJOJDKCHUIO M3YYCHUS MATEMAaTHKH C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeMCTBEHHOCTh MEXIY OOMIMM M MPo¢eCCHOHATHHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 yvaca (3 yaca B Heeno).

Jlis peanu3anuu nporpaMmbl UCIOJIB3YHOTCS YU€OHUKH, JOMYIIEHHBIE K UCIIOJIb30BAaHUIO
OpU peanu3ali HMMEIOUIMX TIOCYJapCTBEHHYIO aKKpeAMTALMI0 00pa30BaTelbHBIX MPOrpamMMm
HAYaJIbHOTO OOIIEro, OCHOBHOT'O OOIIEro, CPeAHEro oOmero oO0pa3oBaHMs OPTaHU3AIMSIMH,
OCYIIECTBIISIOIMMU  00pa30BaTeNbHYIO JAESITEIbHOCTh, IPUKAa30M MUHIOPOCBELIEHHUS] OT
26.06.2025 Ne 495:
e AranacsH JI.C., byryzoB B.®., Kagomues C.b.u np.- I'eomerpusa 10-11 xmaccsr OAO
"UzparensctBo "IIpocBemienue"
DNeKTpOHHbIE 00pa30BaTEIbHbIE PECYPChl, JOMYIIEHHbIE K HMCIOJIb30BAaHUIO IMPH peaTru3aluu
o0pa3oBaTeNbHBIMM  OpTraHU3alUsIMM  HMMEIOIIMX  TOCYJAapCTBEHHYIO  aKKpEIUTaIUIo
00pa3oBaTeNbHBIX MMPOTpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero OOIIEro
oOpa3zoBanus npukazom Munnpocsemienust PO ot 23.07.2025 Ne 551:
e [ludposoii kypc «I'eomerpusi», 10 knacc ®I'’AOY BO I'ocynapcTBeHHBIN YHUBEPCUTET
IIPOCBELICHUSY;
e Iludposoii kypc «I'eomerpus», 11 kiacc PI'AOY BO lN'ocynapcTBeHHBIH YHUBEPCUTET
IIPOCBELICHUS».



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKarOUIMeEcs, apajlieabHble U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
OPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe UM LEHTPAJIBHOE
IPOEKTHpPOBaHue, U300paxxeHue uryp. OCHOBHBIE CBONCTBA MapauIeIbHOIO IPOEKTUPOBAHMSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOICTBA MapaJIeNIbHBIX TUIOCKocTel. [IpocTeiime mpocTpanCTBEHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa’p, NapajuleIeIuIe], IOCTPOCHUE CEUEHU.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MNpsAMOW NEpPHEHAUKYISIPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH J10 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IIOCKOCTH, MPOEKIUs (PUIYPBhI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: MTPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIocKocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIIbl B IPOCTPAHCTBE: YroJl MEKIY MIPSIMOU U IUIOCKOCTBIO, IBYTPaHHBIN yTroJl, IMHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yrja. CBOHCTBa MJIOCKUX W JIBYTPaHHBIX YIJIOB TPEXTPaHHOrO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTHh Mpu3Mbl. [lapamnenenunen,
NPSMOYTOJIBHBIA MapajulesIeNIiNel W ero coWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUPAaMUJIa U IPAaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTaJp, NJOAEKAdAP U UKOCADIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pE€Opa, nuaroHanu, yrisl. [lnomans 60koBoM
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS IPABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOT'O BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HAaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JleWCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHME BeKTopa Ha uuncio. CBolicTBa ciokeHHs BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio mnapamnenenunena. TeopeMa O pa3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUJIAaHapHBIM ~ BeKTOpaM. lIpsMoyrosnbHas cucremMa KOOpJIMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyromue MoBepxHocTed. Tena BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
chepe. M300paxeHue Ten BpallieHUs Ha MII0CKocTU. Pa3BépTka nunuuapa u konyca. CUMMeTpust
ctheps! 1 mapa.

O6béM. OcHoBHbIEe cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. O0bEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmMcaHHas B LMJIMHID,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Inomanp MOBEPXHOCTH LWIMHIpPA, KOHYyca, uiomanb chepsl u e€ vacteir. [lomoOue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHMKOB W TEJl BpallCHMs: CEYEeHHUS LWIMHJIpa
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJx BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXXEHHd. [IpsmoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

IBwxkenust mpoctpanctBa. OroOpaxkenus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMII: MapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpUS,
3epKajJbHasi CHMMETpUs, IIOBOPOT BOKPYT npsimoit. [IpeoOpa3zoBanus nogodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OOYydYaroImlerocss Kak AaKTUBHOTO H
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJCHCTBOBATh C COIHMAIBHBIMH WHCTHUTYTaAaMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, peHICHWH, pacCyKIEHU, BOCHPHUHUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasa *H3HH, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3/I0pOBBIO (340pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHUE IICHHOCTH TPYAOIIOOUS, UHTEPEC K pa3NUuYHbIM cdepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COILHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHONM M COLUAIBHON Cpebl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN JJIs1 OKPYXKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0OBEUYECKON JESITEIbHOCTH, 3TANlOB €€ pa3BUTUSA U 3HAYMMOCTH U1l Pa3BUTHS LIMBWIN3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe NelCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUsS MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbI NpHU3HAK KJIACCU(UKALMK, OCHOBAHMS s 0000IleHus Hu
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTUBOpEYUs B (akrax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (IIpsIMblE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, HPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3amgaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXOAAIIMH C YYETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (PUKCHPYIOIIUE MPOTUBOpEUYUE, MpoOJIEMy, YCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MeXy 00bEKTaMH, IBJICHUSIMH, IPOLIECCaMU;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MpoOIlecca, a TAKKE BbIIBUTaTh MPEANOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO H3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBaTh MH(OPMALMIO pPA3IUYHBIX BHUIAOB U  (opm
MIpeJICTaBICHHUS,



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, TPEACTABIATH €€ B  pasluuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHBepCcaabHble yueOHbIe AeiicTBHA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHajIora, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepCaJbHbIE yUeOHbIe eiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJIETh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3aj1auu;

NpEeIBUIETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTH NPH PEIIEHUH 33a/1a4H, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M YCIOBHSIM, OOBICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHsI pe3yJabTaTOB JEATeNbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
pelmieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaesisiTh BHIBI padOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOTbl M KOOPAMHUPOBATH CBOM JIEHCTBHS C
JNPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiacca o0yyaromuiicss HAyIuTCs:

CBOOOIHO ONEPHPOBATh OCHOBHBIMH IOHSTHSAMH CTEPEOMETPHUH IIPU PELICHUH 3a/1a4d U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

INPUMEHATh aKCHOMBI CTEPEOMETPHUH M CICACTBUS W3 HUX TIPH  PEIICHUU
reOMETPHUYECKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHHUKOB (IIpHU3Ma, HHUpaMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS IS KJIaCCU(UKAIINY;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBINIOJIHATH HapajuIeIbHOE, IIEHTPAIILHOE ¥ OPTOTOHAILHOE MPOSKTHPOBaHUE (QUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEUYEHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHnEM (HOpMYIT;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMH: CHUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH, COOTBETCTBYIONIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI Ha/l BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMAaTHYECKHUX OTHOIICHWH M HaXOXICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33]1a4 MOBBIIIEHHOTO ¥ BHICOKOTO YPOBHSI CJIOXKHOCTH;

OPUMEHSATH MPOCTEHIINE TPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHYECKUX 3a]1aY;

U3BJeKaTh,  NpeoOpa3oBbIBaTb M HMHTEPIPETHpPOBaTh  HMHGMOpMAIMIO O
NPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUrypax, IMPEICTABICHHYI0 Ha YepTeXax u
pPHUCYHKaX;

NPUMEHATh TIONyYEeHHBIE 3HAaHUS Ha TPaKTUKE: CPaBHUBATh W aHAIM3HPOBATH
peanbHBIE CHUTYAIlH, IPUMEHITh U3YUSHHBIE MOHSTHS B MPOIECCE MOWCKA PEIICHUs
MaTeMaTHYecKu c(HOpMyTUPOBAHHON NMPOOIEeMbl, MOJECTUPOBATh PealbHbIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH ¥ TEOpeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPENCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHH KaK COCTaBHOU
JacTu pyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 ky1acca o0yyaromuicss Hay4YUuTCs:



CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C [WIHHIPUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUPOBATh MOHITUSIMHU, CBA3AHHBIMU C TEJIaMHU BPALICHUS: IMJIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOI0kKeHUE cephl U MIOCKOCTH;

BBIUKCIISTh BEJIWYUHBI JIEMEHTOB MHOTOIPAaHHUKOB U TeJ BpalleHus, oObEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO ONEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALMSMU TN BpaLICHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIM B chepy M OMHCAHHBIN OKOJIO cepsl,
cdepa, BMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMHA MTOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpMAaIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEACTABICHHYI0O Ha YepTexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH OIEPally HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOIl cUCcTeMe KOOPAMHAT;

pemiaTh TEeOMETPUYECKUE 33aJaud Ha BBIYHCICHHE YIJIOB MEXKIY NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH,

CBOOOJHO OIEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBWKEHHEM B MPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBITMIOJHATh M300pakKeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUs TpPHU MapalljieIbHOM
MepeHoCce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus 10100,

CTPOUTh CEYCHUS MHOTOTPDAaHHUKOB W TeJl BpANICHUS: CEYCHHS IMIIMHIpPA
(mapamieNnbHO W MEPIEHANKYIISIPHO OCH), CEUCHHS KOHYca (TapajljieJbHbIe OCHOBAHHUIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHHUS CEUEHUH: METOJ] CJIECIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

MPUMEHITh TEOMETpHYECKHE (aKThl JUIS PEIICHUS CTePEOMETPHUYCCKHX —3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SBHOW U HEeSIBHOU (hopme;

pemath 3aJayd Ha JIOKA3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH W HaXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPECTBA U AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TIPH
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;



¢ [PUMCHATH IOJYUCHHBIC 3HAHHUA Ha IPAKTUKC: CpPpaBHUBAThb, AaHAJIU3UPOBATL U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKd C(HOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIOJIb30BaHUEM T€OMETPHUYECKUX IOHATHI M TEOpeM, armapara anreOpsl,
pemnIaTh NPakTUIeCKUe 3aa4un, CBSI3aHHbIE C HAXOXK/ICHHEM IeOMETPUYECKUX BEIUYNH;

® UMETh MPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHUH KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoOBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU W CIEICTBHSI M3 HHUX IPH PEIICHUH
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: TMAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' OPSMBIX U IIOCKOCTEH
74 KnaccupunupoBarh B3aUMHOE PACHOJIOXKEHHE MPSAMBIX M IUIOCKOCTEH B
' HPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYTPaHHBIA YTrOJ, TPaHH ABYTPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yIia, JUHEWHBIH Yroi JBYTPaHHOIrO yria, IpagycHas
Mepa JBYTPaHHOIO yriia
76 OnepupoBaTh TMOHATHSAMHU: MHOTOTPAaHHHK, BBIMYKIBIA W HEBBITYKJIBIHA
' MHOTOTPaHHHK, SJIEMEHTHI MHOTOT PAHHUKA, TIPaBHIIbHBI MHOTOTPaHHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHU/bl MHOTOIPAaHHMKOB (IIMpamMHaa, HpU3Ma,
' IpSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupummpoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE W HEBBITYKJIbIE MHOTOTPDAaHHHUKH, TTPABUJIHHBIC
MHOT'OT'PaHHHUKH, IPSMbIE U HAKJIIOHHbIE TPU3MBI, NTapasliesIeuIe /bl)
7.9 OnepupoBaTh MOHATHSIMH: CEKYIIas TNIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
710 OOBACHATH NMPUHIMIIBI IOCTPOEHUSI CEYCHUH MHOTOTPAHHUKOB, MCIIOb3YsI
' METOJI CIIe/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJIOB, BBITOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y
712 Pemarp 3aaun Ha HaxoXKJEHHE T'€OMETPUYECKUX BEIMYUH IO oOpa3nam

WKW aJIropuTtMaM, HOPHUMCEHAA H3BCCTHBIC AHATUTHUYCCKUE METOIbI IIpU




peiCHUN CTaHAAPTHBIX MATEMAaTHYCCKUX 3aaa4 Ha BBIYMCJICHUC
paCCTOHHI/Ifl MCXKAY ABYMA TOYKaMH, OT TOYKH OO0 HpHMOﬁ, OT TOYKHAO
IIJIOCKOCTH, MEXKAY CKPCHIMBAOIIHUMHUCS ITPIMBIMUA

Pemate 3a7aun Ha HaXOXKJIEHUE T€OMETPUYECKUX BEJIMYMH IO 0Opa3nam
WM QITOPUTMaM, MPUMEHSS HW3BECTHBIE AHAIMTHUYECKUE METOAbl IPHU

7.13 pEIIEHNN CTaHAAPTHBIX MAaTEMATUYECKUX 3aJad Ha BBIYMCICHHUE YIJIOB
MEXy CKPEIIMBAIOIUMUCS NPAMBIMH, MEXKIY NPSAMOM M IIOCKOCTBIO,
MEXY IUNIOCKOCTSMH, ABYIPAHHBIX YIJIOB
Boruucnsats 00bEMBI U TIIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma,
7.14 nupamMua) ¢ MpPUMEHEHHEM (OpPMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPHUS B IIPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (UTYPHI
W3BnekaTtb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBaTh HHGOPMALUIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (Urypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaxX
[TpumensTh reoMeTpuveckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKHUX
7.17 3aJ]a4, MPEAIOJaralolluX HECKOJBKO IIaroB pEIIEHUs, €CIH YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATH HpoOCTEMIIME IPOTrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a/]1a4
719 [TpuBoIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
' JKU3HU, PacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpyMeHATh MOJNyYEHHbIE 3HAHMWS HA NMPAKTHKE: aHAJIN3UPOBATh pEabHbIE
CUTyallu! ¥ NPUMEHATH U3yYEHHBIEC NIOHITHS B MIPOLECCE TTOMCKA PEILEHUS
MaTeMaTHYecKu c(OpMYIUPOBAHHOM MPOOIEMBl, MOJIEIUPOBATh pPealbHbIe
7.20 CUTyallul Ha S3bIKE TE€OMETPUM, MCCIEAO0BAaTh IOCTPOCHHBIE MOJEIU C
UCMOJIb30BAaHUEM T€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemate  MpakTUYEeCKHe  3aJaud,  CBA3aHHbBIE C  HAXO0XJIECHUEM
FEOMETPUUECKUX BEJIUYUH
11 KJIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeILHON MPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
6 ['eomerpust
OnepupoBaTh NOHATHAMM: IMJIMHAPHYECKAss MOBEPXHOCTb, 0Opa3yrolue
6.1 LIWIMHJIPUYECKON TOBEPXHOCTH, IWIMHJADP, KOHWUYECKas IIOBEPXHOCTD,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHUS TeJl BPALCHUS




6.4

KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MTOCKOCTH

6.5

6.6

OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
CErMEHTA, IIApOBOW CIIOM, OCHOBAHME ILIAPOBOIO CJIOSI, BHICOTA IIAPOBOIO
CJ1051, IIAPOBOM CEKTOP

Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM TN  BpalleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (HOopMyI

6.7

OnepupoBaTh NOHATHSAMHU: MHOTOTPAaHHUK, BIHMCAaHHBIA B cdepy W
OMMCAHHBIN OKOJIO cdepbl, cepa, BIMCAHHAS B MHOTOTPAHHUK WU TEJIO
BpalleHUs

6.8

6.9

6.10

BBIMHCISATE COOTHOIICHUSI MKy IIOMIAISIMH TIOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEN

N3o6paxarh u3zydyaemble GUTYpbHl OT PYKH U C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB
BbIonHATE (BBIHOCHBIE) IUIOCKME UEPTEKM W3 PUCYHKOB IPOCTHIX

00BEMHBIX (Uryp: BUJ CBEpXy, COOKY, CHHM3Y; CTPOUTh CEUEHHUsS Tell
BpaLCHUS

6.11

W3BnekaTb, HWHTEPIPETHPOBATH M MPEeoOpa3oBBIBaTh WH(GOPMAIHIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTypax, NpEACTAaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

6.13

[TpumensTh reoMeTpudeckue (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAralolnX HECKOJBKO IIAaroB pEUICHUs, €CIH YCIOBHS
NPUMEHEHHS 33J]aHbI B SBHOH popme

OHepI/IpOBaTL IMOHATHUEM: BEKTOP B IIPOCTPAHCTBEC

6.14

BI)IHOJ'IH?ITB HeﬁCTBHﬂ CIIOKCHUSA BeKTOpOB, BBIYUTAHUA BeKTOpOB Hu
YMHO}KCHI/UI BeKTOpa Ha 4YucCio, O6’I)$ICH$ITI), KaKNUMH CBOﬁCTBaMH OHUA
o0azaroT

6.15

6.16

6.17

[TpuMeHsTh paBUIIO Napajuieenuea Ipy CI0KEHUH BEKTOPOB

OHepI/IpOBaTL MOHATHUAMU: NOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, PAaBEHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YIr'OJI
MCKAY BCKTOPAaMH, CKAJIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIAaHAPHBIC BEKTOPLI

Haxoaute CYMMY BCKTOPOB M IPOHU3BCACHUC BCKTOpPAa HaA YHUCIO, YIOJ
MCKAY BCKTOpaMU, CKAJIAPHOC MNPOU3BCACHHUC, PACKIIAAbIBATH BCKTOP IIO
JABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

6.19

6.20

3aJIaBaTI) IIJIIOCKOCTH YPaBHCHHUEM B )IeKapTOBOﬁ CUCTEME KOOpANHAT

Pemiate HpOCTCfII.HPIC TCOMCTPHUUYCCKUC 3aJa4d Ha NMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

Pemiate 3amaud Ha J1OKa3aTeIbCTBO MAaTeMaTHUYECKHUX OTHOIICHUM U
HaxXOXXIACHUC TCOMCTPHUYCCKUX BCIIMYUH II0 06pa3uaM W aJIropuTtMam,
MMPpUMCHAA HN3BCCTHBIC METOABI npu pCHICHUN CTaHJAPTHBIX
MATEMAaTHYCCKUX 3aJa4




6.21

IIpuMeHATH HpOCTEMINME MPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPYU PEILICHUN CTEPEOMETPUUECKHX 3a]a4

6.22

6.23

IIpuBOoAUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
JKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHATh MOJTy4YEHHBbIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATh PEalIbHbIC
CUTYyallMu U NPUMEHATh U3YYCHHbIC NIOHATHUS B IIPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cHOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyallud Ha S3bIKE T'€OMETPUH, HCCIEAO0BATH IIOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOPEM, allapara aiareopsl,
pemate  MpakTUYEeCKHME  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHHUEM
FEOMETPUUECKUX BEJIMYUH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA
10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

['eomeTpus

7.1

7.2

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsMmas, IJIOCKOCTh, MPOCTPAHCTBO.
[Tonarue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3anmHOe pacrnonokeHue MpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECs, TapaJlIeIbHbIE
U CcKpewmuBarouuecs npsmMbsle. [lapauienbHOCTE NpsAMBIX M INIOCKOCTEH B
IIPOCTPAHCTBE: NApaJICIbHBIE INIPSIMBIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MapAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YIroJ MEXKIy IpsMBIMM B mpocTpaHCTBe. [lapamienbHOCTh INIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeNIbHBIX IUIOCcKOCcTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEUECHUN

7.3

7.4

HepHGHI[I/IKy.HﬂpHOCTL HpﬂMOfI N IUIOCKOCTHU: MCPHICHAUKYIAPHBIC IIPSAMBIC B
MMPOCTPAHCTBE, NPAMBIC MAPAJIJICIBbHBIC U NCPHCHAUKYIISPHBIC K IJIOCKOCTHU, NPHU3HAK
NEPIEeHIUKYISIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TUIOCKOCTH, MPOEKIUs PUTYphI Ha
MI0CKOCTh. [lepreHIuKyasIpHOCTh MIOCKOCTE: MpU3HAK MEPHEHIUKYISIPHOCTU ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOIDAHHUKA, BBINYKIbIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
MI0JIHAsl IOBEPXHOCTH NpU3Mbl. [lapannenenumnes, NpsIMOYTOJIbHBIN Mapajjienenunesa u
ero csoictBa. Ilupammna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHWE IUPAMUJBL,
OOKOBass M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUJIbHAS M yCe4YE€HHas MUpaMHJa.
OnemMeHTbl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpAaHHUKU: TIOHATHE
IPAaBWJIBHOTO MHOTOTPAaHHMKA, MpaBWIbHas NpU3Ma M MpaBWIbHAs MHUpPaMHUIA,
IpaBUiIbHAs TPEYroibHas MUpaMHJa U MPABUIIBHBIA TeTpasap, Kyo. IIpeacraBnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOoAEKa’aAp U ukocayapyrue CeueHus
IPU3MBI ¥ TUPAMHU/IBI

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMuJax, Hapajulelenunenax, IMpaBHIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Bbruncnenrie 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH NPsiMOM mpu3MbI. [1momans 60K0BOI TOBEPXHOCTH U
MOBEPXHOCTU IPaBUJIBHOM NUpaMHbI, TEOPEMA O IUIOIIAAN YCEUEHHOM NUPAMUJBL.




[onsarue 06 06véMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHUS MEXIY ILIOMAISIMH MOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KJIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

I'eomerpus

6.1

[unmuaapudeckasl MOBEPXHOCTb, 00pa3yloyue MHJIUHIPHYECKONW MOBEPXHOCTH, OCh
HHHHHI[pH‘-IeCKOﬁ ITOBCPXHOCTH. ]_[I/IJII/IH,HPI OCHOBaHUS W OOKOBas IMOBCPXHOCTD,
o0pa3yrolas 1 0Ch, TUIOMIAIb OOKOBOH M IMOJTHON TOBEPXHOCTH

6.2

6.3

6.4

Konunyeckas moBepxHOCTh, 00pa3yrolue KOHNYECKON OBEPXHOCTH, OCh U BEPIIMHA
KOHWYECKOW moBepxXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 0Opa3yromias U OcCh,
IJI0maas OOKOBOM M TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTH

Codepa u map: ueHTp, paguyc, AMameTp, IUIomaas NoBepXHOCTH chepbl. Banmuoe
pacrosioxxeHne cepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIoNmab
cdepsl

N300paxkeHue Te BpallleH!s Ha IUIOCKOCTH. Pa3BEépTka LHUIHHIpA U KOHYyca

6.5

6.6

6.7

KomOuHanmu Ten BpameHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAaHHBIA OKOJIO
cdepsl, cdepa, BiucaHHAs B MHOTOI'PAaHHHK, WIIH TEJIO BPALICHUS

[Tonstue 06 o6béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00bEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0BbEM UINMHIPA, KOHYCA.
O6béM mapa ¥ mIomaas chepol

ITonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXKIY MJIOMIAAIMHU TTOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

6.8

Ceuenust nwiIMHApa (MapajuleIbHO U MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

6.9

6.10

Bektop Ha miockoctd M B npocTpaHCcTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pa3noxeHue BeKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio nmapamtenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOpaMH

[IpsamoyronbHast cuctema KOOpIMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
IIpocreiimme 3agaun B KOOpAMHATax. YTroid Mexay Bektopamu. CkaispHoe
IIPOU3BE/ICHHE BEKTOPOB. BpIuncieHne yriioB MeXIy NpPSMbIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpeOoBaHUA

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEro 001ero
oOpa3oBaHus

Brnanenue Merogamm J0Ka3aTenbCcTB, ANrOpPUTMAMM pELIEHUs 3ajad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10KAa3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHUE (HOPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEp)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/1a4, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; YyMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OINKCaHMs peabHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JPYrux y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypaJbHOE YHCIO, IEJI0e YHCIIO,
CTEMeHb C IeNbIM MOKa3aTeseM, KOPEeHb HaTypadbHOW CTETeHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeiIeM,
norapudm UMcCIa, CHUHYC, KOCMHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBAa HATypalbHbBIX, IENbIX, PAalUOHAIBHBIX, JIEHCTBUTEIbHBIX
YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITNI 001N
JIeNuTeIh W HauMEHblee oO0llee KpaTHOe, anroputMm EBkmuma mpu
pEeIICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3WMIIUOHHBIMH CHUCTEMaMHU
CUMCIICHUS; YMEHUE BHITIONHATH BHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPDOKEHHN CO CTEeNEeHsSMU W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palioHaTbHBIX  BBIPAKEHUH; yMEHHE  ONEpUpPOBaTH  MOHSATHUSIMHU:
MOCJIEIOBATENBHOCTD, apu(MeTHUecKass TPOTPECCHsi, TeOoMeTpUYecKast

nporpeccus, OCCKOHEUHO yﬁBIBaIOIJ_[aH TCOMETPUUCCKasA MPOIrpeCCus,




YMEHHUE 3a/laBaTh II0CJIEJOBATEIBHOCTH, B TOM YHCIE C HOMOILBIO
PEKYppeHTHBIX (OpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMHU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUIOHOMETpUYECKas U ajiredpauyeckas); YMeETb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2xX2  u  3X3,  omnpeaenuTesb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IOHATHSAMH: pPalMOHAJIbHBIE, WPPALUOHAIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPaBHEHUH W HEPABEHCTB, PaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pEIIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI Ul DPELUIECHUS MaTeMaTHYEeCKHX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JaCTeN HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (QYHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKLIMM, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GyHKLIMN Ha MPOMEXYTKE, HenpepbiBHAs (DYHKIUS, aCUMIITOTHI rpaduka
GyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, TIepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOJAUTh ACHUMMTOTHl rpapuka (QyHKIHH; yMEHHUE
BBIUNCIATh  NPOM3BOJHBIE  CYMMBI, TNPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKIMU; YMEHHME HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO JJISi HCCIENOBaHMUS (PYHKIMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUS (YHKIMNA; CTPOUTH
rpauKkd MHOTOUJIEHOB C HCIOJB30BaHHWEM ammaparta MaTeMaTHUYecKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAxXOXKIACHWUS HAWIydLIEro
pelieHuss B NPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHUYECKUX M
¢u3nueckrx 3aaayax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MOMOIIBIO

HHTErpaga; NpUBOAWUTL HNPHUMEPLBI MATCMATHUYCCKOrO MOACITIUPOBAHUA C




MOMOIIbI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTu4yHas (QYHKLUS,
pauuoHanbHass (QYHKUUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUUYECKHE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTesbHAs |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 3a7a4d W3 JAPYrHX Y4eOHBIX NPEAMETOB W 3a/1ad U3 peabHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33/Ja4d M3 00JAaCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHUS, ypaBHEHMs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEINOBATH IIOIY4YEHHOE pELICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylbTAaTOB; YMEHHME MOJCINPOBATH
peanbHbBle CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33/1a4U, UCCIIEN0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apu(MeTHUecKoe, MeIHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs], pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE W3BJIEKaTh, WHTEPIPETHPOBATH
uH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0lMILaX, HAa AMarpammax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA PEAIBHBIX ITPOLIECCOB U SIBICHUH; MPEICTABIATH
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBlE, B TOM YHCJIE C NPUMEHEHHEM TrpaduuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE
HaOJII0IEHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun
YMeHne onepupoBaTh MOHATHSAMU: CIyYalHBIA ONBIT W CIy4ailHOE

CO6LITI/IC, BCPOATHOCTDH CJ'Iy‘-IH.ﬁHOl"O CO6LITI/151; YMCHHEC BBIYUCIIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpapUUYecKUX METOJ0B; MPUMEHSAThH
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(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOIHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHI; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pacHpenesieHue BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA pPACHpeAeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN A pelIeHus 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YKCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMCHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHHE, MEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yapTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMUHA yIia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIOJI, TPEXTPAHHBIM YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIEIbHOCTD U
MEPIECHAUKYIISIPHOCTh MPSAMBIX U IUIOCKOCTEH, YrOJI MEXAY IMPSAMBIMU,
Yrojdl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPHU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKUE
MOJEIU C IOMOLIBI0 TEOMETPUYECKUX IIOHIATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (GUTYDHI,
MHOTOTPaHHMK, MPABUJIbHBIH MHOTOTPAaHHHUK, CEYEHHE MHOIOIPAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbl, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO ~ NapajUle/ienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M ILMJIMHIPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIOCKOCTb,

Kacaromiascs CCbepI)I, OUIMHApa, KOHYCAa, YMCHHUC CTPOHUTHL CCUYCHHC
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MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHS, B TOM YHUCIJIE C MOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoOBaTH ONpeACeIeHUS U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YMEHHE TMPOBOAUTH Kiaccuukanuioo ¢GuUryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napayulebHBI MEPEHOC, CHMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, Mono0HBIe (UTYpBI; yMeHHe
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECKHE OTHOUICHUS TIPH
pEUICHUH 3aJady; HaXxOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
iouaib, 00bEM) NMpU PEeUIeHUH 33134 U3 APYTUX y4eOHbIX MPEAMETOB U
U3 PEAIbHOM JKU3HW; YMEHHE BBIYUCISATH TCOMETPHYECKHE BEIMYUHBI
(mHa, yromj, IUIOMIA[b, OOBEM, IUIOMIAb TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIE (GOPMYJIBI M METOABI, B TOM YHCIE: IUIONAJb HMOBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIpPA, IUIomanb cdepbl; 00bEM Kyoa,
IPSMOYTOJBHOTO MapajieNienunesia, MNUPaMUIbL, MPU3MBL, IUIHHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaAThH MHOHATUAMU: MPAMOYTOJbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YIOJ MEXIY
BCKTOpaMH1; YMCHHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 ApYTUX y‘le6HLIX npeamMecTOB

13

YMeHne BeIOMpATh MOAXOASIINN METOJT IS PEIIeHUs 3a]]auH; TOHUMaHUe
3HAYUMOCTH MAaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMUM; yMEHHE pAaClO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHl MATEMATHUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucia v BEIYUCIEHUS

11 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTMMOCTH LENbIX YHCell

12 Pammonanbupie  yucna. OOBIKHOBEHHBIE W JIGCATHYHBIE JApPOOH, MPOLCHTHI,
' OCCKOHEYHBIC MTEPUOJNUECKHUE TPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTeneHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU
' KOPHSIMH HAaTypaJbHOM CTETICHH

14 Crenens ¢ 1enpiM 1nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETICHU

15 CuHyCc, KOCHHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMeHTa

1.6 Jlorapu¢m umcna. JlecSTHUHBIC U HATypaJIbHbIC JOTapH()MBbI

JleictBuTenpHble 4Hcna. Apu(METHYECKHE ONEepalud C  JeHCTBHTEILHBIMU
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIIECHU

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI

2.2 HppanuoHanpHble ypaBHEHUS

2.3 Tpuronomerpuieckue ypaBHeHHUs

2.4 [TokazaTenbHbIE U JTOTapUPMUIECKUE YPaBHEHHS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpruveckne HepaBEHCTBA

2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHUN. ONpeeuTeNb MaTPULbI
3 OyHKIMH 1 TpaduKH

3.1 Oynkuus, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE




¢ynkuuu. YétHelie 1 HeuéTHbIe pyHKIMU. [lepuognueckue GpyHKIIHN

Ob6nacte ompezaeneHuss W MHOXKECTBO 3HaueHui (ynkuuu. Hymum ¢dyHxnum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GYHKIIMHY Ha IPOMEKYTKE
33 Crenennass (yHKIUS C HAaTypajdbHBIM U LENbIM THoka3ateneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOWCTBA U IpauKu
36 Toukum paspeiBa. AcumntoTel rTpadukoB ¢yHkiuid. CBoiicTBa (QyHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro anaiusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE SI€MEHTAPHBIX (PYHKITHIA
[IpumeneHre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenne HanOOoNbIIero U HauMEHbIEro 3Ha4eHus (yHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOXKecTBaMH. JnarpamMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 TeomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaLICHHS
7.5 KoopaunaTsl 1 BEKTOpBI




TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3jie/ioB H TeM Konrpoabnubsie IIpakTuHuyec
n/n Bcero oOpa3oBareJib
NporpamMmabl padoThI KHe padoThl
HbIE Pecypchbl
l'eomerpus -
1 BBenenue B 23 1 Poccuiickas
CTEPCOMETPHUIO 2JICKTPOHHAsI
1IKOJia
BsauMmuoe [eomerpust -
Poccuiickas
2 PaCIoJIOKEHHUE TIPSIMBIX 6 1
JICKTPOHHAs
B [IPOCTPAHCTBE F——
[MapasenbHOCTh Leomerpys -
o Poccuiickas
3 NPSMBIX U IJIOCKOCTEH B 8
JICKTPOHHAs
MIPOCTPAHCTBE F—
[MepneHUKyYIAPHOCTH Tcomerpns -
o Poccuiickas
4 NPSMBIX U IJIOCKOCTEH B 25
QJICKTPOHHAs
IIPOCTPAHCTBE ———
l'eomerpus -
Poccuiickas
3) VYTiibl ¥ paccTosSHUS 16 1
QJICKTPOHHAs
HIKOJIa
l'eomerpus -
Poccuiickas
6 MHororpanHuKu 7 1
NIEKTPOHHAL
HIKOJIa
l'eomerpus -
7 Bexkrops! B 12 Poccuiickast
IIPOCTPAHCTBE JIEKTPOHHAs
IIKoJia
Poccuiickas
8 o0o011eHue u 5 2
. NIEKTPOHHAL
CHUCTEMATH3alMsl 3HAaHUH F—
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 [TPOTPAMME
11 KUIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB (uudposbie)
KourtpoJs IIpakTHyec
n/n U TeM IPOrpaMMbl Bcero o0pa3oBareib

HbIC KHe

Hble pecypchl
padoThI padoTsI
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l'eomerpus -

Poccuiickas
1 AHanuTH4eckasi FreOMeTpHs 15 1
QJICKTPOHHAaA

IIKOoJIa

l'eomerpus -

IToBTOpenue, 0600IIEHNE 1 Poccutickas
15 1 3ﬂeKT[20HHaﬂ
HIKOJIa

cucremMarusanuia 3HAHUM

TCeomerpus -
Poccwuiickas
3 06’beM MHOFOI‘paHHI/IKa 17 1 SJIEKTPOHHAS

1IKOJia

l'eomerpus -
Poccuiickas

4 Tena BpameHus 24 1 SMICKTPOHHAS

IIKOJIa

leomerpus -

ITomanu moBepXHOCTH U Poccniickas

o 9 1 QJICKTPOHHAaA
00BEMBI KPYTIIBIX Tell
IIKoJia

l'eomerpus -
Poccuiickas

6 JIBrOKCHUS 5 1 NICKTPOHHAS
IIIKOJIa

leomerpus -

[ToBTOpenue, 0000IICHNE U Poccmiickas

o 17 2 9JICKTPOHHAsA
cucreMaru3anusda 3SHaHUU
LIKOJ1a

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 102 8 0

[Tpunoxenue 1 x paboueit mporpamMmme
®dopmbl yueTa pabodeid mporpaMMbl BOCTIUTAHHS

1. VYcraHoBineHHE JOBEPUTENbHBIX OTHOLICHWH MEXIy MEAaroroM MU  O0y4arolUMHCH,
CIOCOOCTBYIOLIMX MO3UTUBHOMY BOCIPHATHIO OOydaromuMmucs TpeOOBaHHM M MpochO y4yuTens,
OPUBJICUECHUIO HUX BHHUMaHHs K OOCykaaeMoill Ha ypoke HWHGPOpPMAlUW, AaKTHUBU3AIMHU HX
MMO3HABATEIILHOM JICSITETbHOCTH;

2. IToOyxeHre o0yJaroImuxcs coOItoaTh Ha ypoKe OOIIETIPUHSATHIE HOPMbI MTOBEICHHSI, TIPaBUIIa
OOLIEHHS CO CTApIIMMH U CBEPCTHUKAMHU, IPUHIMIIBI Y4eOHOM TUCHUIUIMHBI U CaMOOPTaHU3alliu;
3. IlpuBneueHne BHMMaHHUS OOYYAIOIIUXCS K LIEHHOCTHOMY acCHEKTy H3Yy4aeMbIX Ha YpOKax
SBJIEHUH, OpraHu3alys ux paboThl C MOJIy4aeMoil Ha ypoKe COI[MalbHO 3HAUMMOM nHpopMaruei —
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MHUIUMPOBAaHUE €€ OOCYKICHHS, BHICKA3bIBAHUS OOYYaIOLUIMMHCS CBOETO MHEHHMS 110 €€ MOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOLICHUS;

4. Hcnonp30BaHHE BOCIUTATENIBHBIX BO3MOXKHOCTEW COJIEp)KaHUs Y4YEOHOro MpeaMera uepes
JEMOHCTpalMI0  OOydarolMMcs HPUMEPOB  OTBETCTBEHHOIO, IPa)IAHCKOIO  IOBEJEHHUS,
IPOSIBJICHUS YEJIOBEKOIIO0US 1 100pOCEpICUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUs, 3a/1a4 [yl PEeLIeHUs, TPOOIEMHBIX CUTYyali JUIsl 00CYKAEHUS B KJ1acce,

5. IlpumeHeHHe WHTEPAKTHBHBIX (GOpPM pabOThl C OOYYAIOIMIMMHUCA: HHTEIUICKTYAIbHBIX,
CTUMYJIUPYIOIIMX II03HABaTENIbHYI0O MOTHBALMIO, JUIAKTUYECKOIO Tearpa, UIPOBBIX METOIUK,
JUCKYCCHM, KOTOpBIE JalOT BO3MOXKHOCTh OOYYarOIIMMCS TMPHOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOTO JIMaJIora; IpynIoBoil paboThl, KOTOpask yYUT CTPOUTH OTHOLIEHUS U IeHCTBOBATH
B KOMaHJIe, CIOCOOCTBYET Pa3BUTHIO KPUTHUYECKOTO MBIIIUICHUS;

6. BkiroyeHne B ypOK UIPOBBIX HpPOLENyp, KOTOpPbIE IOMOIalT MOJAEPKaTh MOTHBALMIO
0o0y4aromuxcsi K IOJyYEHUIO 3HAHUM, HAJIAKMBAHUIO B KJIACCE MEKIMYHOCTHBIX OTHOLIEHUH,
IIOMOTAIOT YCTAHOBJIEHUIO 100pOXKenaTeIbHON aTMOC(ephl Ha YPOKE;

7. Opraam3anus medcTBa MOTHBHPOBAaHHBIX M JPYAMPOBAHHBIX  OOYYarOIIUXCA  HaA
HEYCIEBAIOIMMU  OJHOKJIACCHUKaMM, B TOM 4HCIE€ C OCOObBIMM  0Opa30BaTelbHBIMU
NOTPEOHOCTSAMH, JAIOLIEr0 O00yYarolMMCS COLMAJbHO 3HAUMMBIM ONBIT COTPYJHUYECTBA U
B3aMMHON IIOMOIIY KaK OCHOBBI JUISl OBJIAZICHUS TTI00aJIbHBIMU KOMITETEHIIUSAMU;

8. ManuuupoBaHue M MOAIEP’KKA UCCIIEA0BATENIbCKOM AEATEIBHOCTH B ()OPME HHIUBUAYATBHBIX U
IPYNIIOBBIX MPOEKTOB, YTO Ja€T BO3MOXKHOCTb NMPHOOPECTH HABBIKM CAMOCTOSATEIBHOIO PELICHUs
TEOPETUYECKON TPOOIEeMbI, TCHEPUPOBAHUS U O(QOPMIICHUSI COOCTBEHHBIX HJIEH, YBa)KUTEIHHOTO
OTHOILEHMSI K Uy>KUM HJIesIM, TyOJIMYHOrO BBICTYIUICHHSI, pT'yMEHTUPOBAHUS U OTCTAUBAHUS CBOEH
TOYKHU 3PCHUS;

9. PerynupoBaHue nosesieHUs 00yyaroImuxcs;

10. Peanu3anust BOCOUTATENbHBIX BO3MOKHOCTEN PA3IMUHBIX BUIOB JEATEIILHOCTH pEOCHKA;

11. IlpoekTHpoBaHUEe cUTyalMil U COOBITUH, Pa3BHBAIOIIMX 3MOLMOHAIBHO-LIEHHOCTHYIO chepy
pebenka;

12. PazButue y oOydaronuxcsi MO3HABAaTEIbHOW aKTMBHOCTH, CAMOCTOSITEIbHOCTH, WHUIIMATHBHI,
TBOPUYECKUX CIMOCOOHOCTEN, (OPMUPOBAHME TPAXkKIAHCKOM MO3MIMH, CIHOCOOHOCTH K TPYyAYy H
KHU3HHU B YCIOBUSAX COBPEMEHHOTO0 MUPa, (OpMUpOBaHUE y 00YUaIOIIUXCS KYJIbTYpPhl 3J0POBOTO U
Oe3omacHoro oopasa K1U3HH;

13. O61eHue ¢ 1eThbMH, IPU3HAHUE UX TOCTOMHCTBA, TOHUMAaHHUE U PUHATHS UX;

14. MogenupoBaHue cuTyalui ajs BbIOOpa MoCTyNnKa 00y4JarouuMucs;

15. Opranusanus i o0y4aromuxcs CUTyalluid KOHTPOJIS U OLIEHKU, CAMOOLICHKH;

16. BxiitoueHue cucTeMbl MOOLIPEHHS y4eOHOM/COMaIbHONW YCIEIIHOCTH U IPOSBICHUS aKTUBHOMN
KU3HEHHOM MO3UIMK 00yJaromuXcs;

17. Opranusanus GopM UHAWBUIYATbHON U IPYNIIOBOM pabOThI;

18. Onopa Ha IEHHOCTHBIE OPUEHTUPBI 00YUAIOLITHXCS;

19. Pemienne HeTUMUYHBIX 3a7a4 0 (GOPMHUPOBAHUIO (YHKIIMOHATIBLHONW IPaMOTHOCTH;

20. Opranuzanus paboThl O0yYarOLIIUXCS HAa YpOKE C COLMAIbHO 3HAYMMOH HH(popMmanuei, ee
o0cyxJieHlEe, BhICKAa3bIBAHUE CBOETO MHEHHS IO €€ MOBOTY, BEIpa0OTKa CBOETO K HEW OTHOIICHUS
2]1. BxirodeHHe B ypOK WIPOBBIX MPOLENYp, IOAJEPKUBAOIINX MOTHBALMIO JETEH K
dbopMupoBaHHi0 (GYHKIIMOHAJIBHOW TPaMOTHOCTH: MOUCKY M OCBOEHHUIO 3HAHWM, Hala)XKUBaHHUIO
NO3UTHUBHBIX  MEXKJIMYHOCTHBIX  OTHOLIEHMH B  KOMMYHUKalUH,  J10OpOXKeIaTeIbHOro
B3aMMOJICHCTBUS JIJIs1 KOOIIEPALIUU B UTPE; YCTAHOBIEHUIO

22. OpraHuzaiysi WHAMBUIYAIbHBIX M TPYIIOBBIX IMPOEKTOB Ui (HOPMHUPOBAHMUS IMPOEKTHOM
KyJIbTYpbl Kak IJIOOANbHOM KOMIETEHIIMH B COCTaBe (PYHKIMOHAIbHOW TI'PaMOTHOCTH —
CaMOCTOSITENIbHOE ~ KPEaTUBHOE  pelIeHHe MpobjieM U JKU3HEHHO-NPAKTUYEeCKHX  3ajad,
reHepupoBaHUe U OPOpMIIEHHE COOCTBEHHBIX HJIEH, YBAXKEHUE UYKMX HJEH, OMBIT IMyOJUYHOIO
BBICTYIIJICHUS 1 KOMMYHHKAIIMK C ONIMIOHEHTaMM, apr'yMEHTHUPOBaHUS M KPEaTUBHOTO OTCTaWBAHUS
CBOEH TOYKH 3PEHUSI.






