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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukjia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe Tpu  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
F€OMETPUYECKUX 3aJla4y, YMEHHE BBIJBUIATh M OIpPOBEpPrarb TUIIOTE3bl HENOCPEICTBEHHO
HCIOJIb3YIOTCSL IPU PEIICHUU 33Ja4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYaIbHBIX CHOCOOHOCTEH OOydYaloIMXCS HPU H3YUYEHUU TIEOMETPHH, Kak
cocTaBJsifoOLIEN NpeaMeTHOM oOmactu «MaremaTnka M HHPOpMATHKa» dYepe3 obecreyeHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, crelM(UUHBIX F€OMETPUH, U HEOOXOAMMBIX JJIsl YCHEIIHOTO Ipo(eCcCHOHATbHOIO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IpropuTeTHBIMH 3a/1la4aMH Kypca reOMEeTpUU Ha YriyOJaEHHOM ypOBHE, PaCHIUPSIOIIUMU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUs O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYpbl U
(hopMHpOBaHHME OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpOBaHHE TPEACTABIECHUS O NPOCTPAHCTBEHHBIX (UIypaX KaK O BaKHEHIIMX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh W M3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHUpa, 3HaHHE NOHATHMHOro ammapara 1o pasaeny «CrepeoMeTpus» ydeOHOro
Kypca reéOMeTpHUH;

(dbopMupoBaHHE yMEHHsI BJIAZIETh OCHOBHBIMM MOHATUSIMHU O IPOCTPAHCTBEHHBIX (UTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpMyd M YMEHHE HUX HNPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PEIlIeHUs 3a1a4;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B peEabHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHME  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCHOMAaTHUYECKOTrO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (GopMHUpOBaHHE MOHUMAHUS POJIM AKCUOMATHKU IPU IPOBEICHUU
paccyxJIeHUI;

¢dbopMupoBaHME YMEHMs BIAJETh METOJAMHU JI0KAa3aTeIbCTB M AJITOPUTMOB PpEIIEHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTeNIbHbIE PACCY)KJICHHS B XOJ€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad C [PAKTUYECKUM CoJep’KaHheM, (opMHUpOBaHUE
IPEJCTAaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETyKTUBHBIX PAaCCYXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcsi, NO3HABATEIbHOM aKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI€OMETPHM: YMEHHUs
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYAIMSX W MPU U3YUYEHUH JAPYTUX y4eOHBIX MPEAMETOB, NMPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS peabHBIX CUTYAIMi, MCCIeIOBAHUSL
MIOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOJYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Knaccax sBisoTcs: «lIpsMble M IUIOCKOCTH B TPOCTpaHCTBE», «MHOrorpaHHukm», «Tema
BpaleHus», «BEeKTOpbI U KOOPAMHATHI B TPOCTPAHCTBEY, «/IBHKEHUS B IIPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUU Ha yriayonEéHHoM ypoBHe oOyuyeHus B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanue 00pa3oBaHHs, COOTBETCTBYIOLEE IPEIMETHBIM  pe3yjabTaTaM  OCBOEHUS
@enepanbHO pabodel MPorpamMMbl, pacipeAeICHHBIM 10 Toj1aM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO TMO3BOJISIET OPraHU30BaTh OBJIAJICHHE T'€OMETPUYECKUMU
MOHATUSAMM M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3/laTh yCIOBHA s qudQepeHnnanun oO0ydeHus, TOCTPOCHHS WHIUBUIYaTbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYarOMMXCS K MPOJOJIKEHUI0 U3yYeHUs MaTeMaTUKH ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmuM u TpodeccruoHaTbHBIM
o0pazoBaHUEM.

Ha usydenne ydeOHOro Kypca «l'eomerpusi» Ha yriiyOJ€éHHOM ypoBHE oTBomuTcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Henenio).



COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX.

B3aumHoe pacrnosioskeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapalieIbHble U
cKpeluBaromuecs npsmele. [Ipuznaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NapajuleibHbIE MpPSIMbl€ B MPOCTPAHCTBE, MapaJUIENbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsMOW W IJIockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHuE, n3o00paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylJICIbHOTO MPOEKTUPOBAHUS.
N3o006paxkenue Guryp B mapajuieabHON NPOEKIHUU. YTIIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEeXAy NpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: mapajuleNbHble IJIOCKOCTH,
CBOICTBa NapaJuleabHbIX IUIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpa’ap, NapajIeIenune, IOCTPOCHUE CEYECHUN.

[lepneHukynapHOCTh HPSIMOM M TUIOCKOCTH:  MEPHEHIUKYISpHbIE TNpsSMble B
MPOCTPAHCTBE, MpsAMbIE MapajUleibHble U MEPHEeHIUKYISIpHble K IUIOCKOCTH, MpHU3HAK
MEPIEHIUKYISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOM NEepHeHAUKYJIAPHON
mwiockocTu. OpTOroHanbHOE NMpOoeKTUpoBaHUE. [lepneHaAnKymnsp U HaKIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[leprnieHIUKyYIAPHOCTD TIOCKOCTEH: MPU3HAK NMEPIEHANKYIISIPHOCTH BYX IJIockocTel. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

VYriasl B IPOCTPAHCTBE: YroJl MEXIY NPSAMOM U TJIOCKOCTHIO, IBYIPAaHHBIN YroJl, TMHEUHbBINA
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBa IUIOCKHX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJOCKMX M JBYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO YIJIa.

MHOrorpaHHMKN

Buznbl MHOrorpaHHukoB, pa3BEpTKa MHororpaHHuka. llpusma: nN-yronapHas mpusma,
npsiMasi 1 HakJIOHHAs MPU3MbI, OOKOBasi M MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSIMOYTOJIbHBIM TIapajulesienune] W ero cpoicrBa. Kparyailiime nytu Ha MOBEPXHOCTHU
MHororpanHuka. Teopema Diinepa. IlpoctpancrBennas teopema Iludaropa. [Mupammma: n-
yrojbHas MupaMuja, paBuibHas U yceu€HHasi nupamuibl. CBoiicTBa pédbep 1 OOKOBBIX I'paHei
MpaBUJIbHOM mnupaMubl. I[IpaBuibHbIE MHOTOIpaHHUKHU: IMPAaBWIbHAS NMpPU3Ma M IpaBUJIbHAs
NUpaMuia, mpaBuiIbHas TPEYroiabHas MUpaMuia U MpaBHIbHBIN TeTpajap, Ky0. [lpenacrasnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKASAP U UKOCAP.

Brruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Tnomans GoxoBoi
MOBEPXHOCTU U IIOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIaJb OCHOBAHWUM, Teopema O
OOKOBOHM TMOBEPXHOCTH MpPsIMOM mpusMbl. [lnomans G0KOBOI MOBEPXHOCTH U TOBEPXHOCTHU
MPaBUIILHOM TUPaMUbl, TEOPEMaA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MNPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU TPABWIBHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBWIBHOM MHOTOTPaHHUKE: CHMMETpUS NapajUiesenunena, CUMMETPUs
MPaBUIIbHBIX MTPU3M, CHMMETPHUSI MPABWIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEapHble, COHANpaBJICHHbIE U MPOTUBOIOJIOKHO HAIMpAaBIIEHHbIE BEKTOphL. PaBeHCTBO
BEKTOpOB. [I€HCTBUS C BEKTOpaMHM: CIIO)KEHHUE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX



BEKTOPOB, YMHOXKEHHME BekTopa Ha uuciao. CBoiicTBa cioXeHUs BeKTopoB. (CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tpéx BekTOpoB. [IpaBuno mnapawienenunena. Teopema O pPa30KEHUH BEKTOpAa MO TPEM
HEKOMIUTAHApHBIM ~ BekTOpaMm. IIpsiMmoyrosibHass cucTteMa KOOpPJAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJAMHATaAMH BEKTOpPAa M KOOpAMHATaMU TOYEK. YTOII
MeXy BekTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa:kianckoe BociMTaAHME:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MLIMU  OOyJaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHH, MNpPOLEAYp TPakKIaHCKOTO oO0IIecTBa
(BBIOODBI, OMPOCHI U JPYroe), YMEHHE B3aMMOJICHCTBOBATH C COLMAIBHBIMA HHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIIMUSIMU U HA3HAYCHHUEM;

2) maTpnoTHYecKoe BOCIIUTAHUE:

c(OpMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MAaTEeMaTUYECKON IIKOJIbI, UCIOJb30BAHUE ATHUX JOCTHKEHUU B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTYeCcKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, peEIIeHUH, pacCyKJAeHUH, BOCIPUUMYUBOCTH K
MAaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTUYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa >KW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, perylsipHas (u3nueckas aKkTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOM J€ATEIbHOCTHIO;

6) TpyaoBOe BoCIUTAHME:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH TPYJOJII00US, HHTEpEC K pa3nyHbIM chepam
npodecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HA COCTOSIHME TNPUPOJHOW M COLMAIBHOM Cpelbl, OCO3HAHHE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroliel cpeipl, MIaHUPOBAaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

Cc(OPMHUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPaKTUKH, MOHUMAaHUE MATeMaTHYECKOW HAyKd Kak cgepbl



YEJIOBEYECKOM ACATEIIBHOCTH, TANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LUBUIIU3ALNUM,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMAaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUSA MHUPA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEOBATEIbCKYIO ACATENbHOCTh HHIANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCATIbHbIE YUeOHbIE 1€l CTBUS

Ba3oBble jornyeckue neicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMATHYCCKHUX O6’I)€KTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHMH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMKA, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHCHHUSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOpa3OBHIBATh CYKICHHS: YTBEpIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBSA3W W IPOTUBOPCUUA B (baKTax,
JaHHBbIX, Ha6.]'IIO,Z[eHI/I${X u YTBCPKIACHUAX, npeainaratb KPpUTECpUH JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3daKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPKAECHUN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllUI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBO/JIBI;

BBIOMpaTh Croco0 pemieHus y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOMAUIUMH C Y4ETOM CaMOCTOSTENIBHO BBIJICTICHHBIX
KpUTEPHUEB).

Ba3oBble ncciaenoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(dbopMHUpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SIBIICHHUS, IMPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIEeI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKKe BBIABUTATh MPEINOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOMPOC U AJIs
pelIeHus 3a/1a4H;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB PAa3MYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HMHOOPMALMIO pPA3IMYHBIX BUAOB H  GopM
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WH(pOpMAIMIO, TMPEACTaBIsAT, €€ B  pa3nuuHbiXx  Qopmax,
WJUTIOCTPUPOBATH TpadUIeCKH;



OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHHUBepcaJbHbIe YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHUA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHUA IO XOAYy PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Ji¢ 00CYXJEHHUsS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI, MPOOIJIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALCJICHHBIC HA IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMHU JPYTUX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
TIO3UIIHIA, B KOPPEKTHOU (hopMe POpMyTUPOBATH pa3HOTIIACHUS, CBOM BO3PAKEHIS,

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHbIEe YyHUBeEpCcabHbIEe YUeOHbIE NelCTBUS

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELIEHHUS 3aJayd, BBIOMpATh CIOCOO peleHHs C Y4ETOM
MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJVICKT:

BIIQJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUuu KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U  MBICIUTENbHBIX TPOLECCOB, HX pe3ylIbTaTOB, BIAJAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJISl IpOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a1a4i;

MPEeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPHU PELICHUH 33Jayd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OHIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjlbTaTa WEIHM U YCJIOBHUSIM, OOBICHATH HPUYMHBI
JOCTHKEHHSI WJIM HEAOCTI)KCHUSI PE3yJabTaTOB JEATEIbHOCTH, HAXOJWUTh OIIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJBHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3a/ay, NPUHUMATh IIellb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHMU3aII0 COBMECTHOW paboThl, pacmpelensiTh BUIbl paboT, JOroBapuBaThCsA, 00CYKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B I'PYNNOBBIX GopMax paboThl (0OCyXJeHus, 0OMEH MHEHUMN, «MO3TOBBIE
IITYPMB» M HHBIE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JCUCTBUS C
IPYTMMU 4YJI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKIJaJa B OOMIMI TPOIYKT IO
KpUTEpUIM, cHOpPMYIHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.



HNPEIMETHBIE PE3YJIBTATbBI

K xoniy 10 kjacca oOydaronuiicss HayIuTCs:

CBOOOJHO OTIEPUPOBATH OCHOBHBIMH TIOHSATHSMHU CTEPEOMETPHUU MPHU PEIICHUU 3a/1a4 U
MIPOBEJCHUU MaTEMATUYECKUX PACCYKICHHIA;

MPUMEHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX TMPH  PEIICHUU
r€OMETPUUECKUX 33/1a4;

KJIaccu(UIMPOBATh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX H IUIOCKOCTEH B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMH B TTPOCTPAHCTBE, MEXKTY TTPSIMOU U TUIOCKOCTBIO;

CBOOOHO OTIEPUPOBATH TIOHATHSMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMH;

cBOOOJTHO pAacIo3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHMKOB (TpU3Ma, MUPaMUJA,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJlacCU(PHUKaINU;
CBOOOJHO ONEPHUPOBATH TIOHATUSMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MApaJUIeNIbHOE, LIEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUPOBaHUE GUTYp Ha
TUTOCKOCTD, BBITIONHSATH N300paykeHus PUTYp Ha TIOCKOCTH;

CTPOUTH CEYCHHSI MHOTOT'PAHHHUKOB Pa3IMYHBIMHA METOJ/JaMH, BBITIOJNHATEH (BBIHOCHBIC)
IJIOCKAE YEePTEXKU M3 PUCYHKOB TPOCTHIX OOBEMHBIX (GUTYp: BHUJ CBEpPXy, COOKY,
CHH3Y;

BBIYMCIIATh IUIOIIAAM TMOBEPXHOCTEW MHOTOIPAHHUKOB (Mpu3Ma, MHUpaMUia),
reOMETPUUECKUX TeJl C MpUMEHEHHEM (popmyI;

CBOOOJHO OMNEPUPOBATh MOHATUSMU: CHUMMETPHUS B TMPOCTPAHCTBE, LEHTP, OChb U
IJI0OCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (QUTYPHI;

CBOOOJHO OMEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOpPJMHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUSI HAJl BEKTOPAMU;

pemarh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMaTHYEeCKUX OTHOUICHHH M HaXOXICHHE
F€OMETPUYECKUX  BEJIMYUH, [PUMEHSS HW3BECTHbIE METOIbl MpPHU  pElICHUU
MaTeMaTHYeCKUX 3a7a4y MOBBIIIEHHOTO U BEICOKOTO YPOBHSI CIIO’KHOCTH;

MPUMEHSTH MPOCTEHIIINE MPOrPAMMHBIE CPEAICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3aay;

W3BJICKATD, peoOpa3oBLIBATh u UHTEPIPETUPOBATD uHdopManuo 0
MIPOCTPAHCTBEHHBIX TE€OMETpUUYECKUX (UTypax, MPEACTaBICHHYID Ha YepTekax u
PHUCYHKAX;

MPUMEHATh TOJNydeHHbIE 3HAHUS Ha TMpaKTUKe: CpPaBHMBAThb M aHAIU3UPOBATh
peallbHbIE CHUTYalluH, MPUMEHSTh W3YUEHHBIE MOHSATHS B MpOIEcCe MOMCKA PEIICHUS
MaTeMaTH4ecku COPMYTUPOBAHHON MPOOIEMbI, MOJAECTUPOBATh PEAbHBIE CUTYAIlUU
Ha S3BIKE TEOMETPUHU, HCCIENOBAaTh TOCTPOCHHBIE MOJETH C HCIOJIb30BaHUEM
TeOMETPUUECKUX TMOHATHII W TeopeM, ammapara anreOpbl, perarb MpaKTHYeCKue
3a/1a4d, CBSI3aHHBIE C HAXOXKJICHHUEM F€OMETPUUECKUX BEJINYMH;

MMETh TpeACTaBIeHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUM KaK COCTAaBHOM
gacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenne B ctepeoMeTpuio 23 1 0
5 B3anMHOe€ pacnosiokeHue NpsiMbIX B 6 1 0
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TIIOCKOCTEN B 3 0 0
MIPOCTPAHCTBE
4 HepneHnmiynﬂpHOCTb MPSIMBIX o5 0 0
IUIOCKOCTEH B MIPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1 0
MHororpaHHuKH 7 1 0
BekTopsl B mpocTpaHcTBE 12 0 0
3 [ToBTOpEeHue, 0000LIIEHNE 1 CUCTEMAaTU3ALMS 5 1 0
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE MpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

03.09.2025

[TonATHS cTepeomMeTpHuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

03.09.2025

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mioCKoCTh;
MOJIYIPOCTPAHCTBO

04.09.2025

[TonsiTHs: mepecekaronuecs MmIoOCKOCTH,
nepeceKaroIuecs npsimasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

10.09.2025

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

10.09.2025

MHoOrorpaHHHUKH, U300paKeHHE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

11.09.2025

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX

17.09.2025




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

17.09.2025

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHus PSMBIX U TIJIOCKOCTEH

18.09.2025

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEpe3 UX
pé6pa. N3obpaxenune nepecedeHms
MTOJTYyYEHHBIX MIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUI
Pa3HbIMH LIBETAMHU

24.09.2025

11

N300paxkenue ceueHnit nupamubl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux
pé6pa. N3o0paxxeHne nepeceueHust
MOJIYYEHHBIX IIOCKOCTEH.
PackpamrBaHue NOCTpOECHHBIX CEYEHUI
Pa3HbIMU LIBETaAMU

24.09.2025

12

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpamimBanue mocTpOSHHBIX CCYCHUN
pa3HBIMU IIBETAMU

25.09.2025

13

N300paxeHne ceueHni MUpaMuibl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pébpa. M3o0paxkeHne nepeceyeHus
MOJTyYCHHBIX TUIOCKOCTEH.
PackpamnmBaH#e MoCTPOSHHBIX CCUCHHN

01.10.2025




PasHbIMHA IBETaAMHU

14

Merton cieoB Ul HOCTPOEHUSI CEUEHUI

01.10.2025

15

MertoJ cie1oB JUIsl TOCTPOEHUS CEUEHUI.

CpoiicTBa epecedeHnii MpsIMbIX U
IJIOCKOCTEN

02.10.2025

16

Merton cieoB ISl TOCTPOEHUS CEUEHUI.

CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

08.10.2025

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MTOCTPOCHUS

08.10.2025

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3amuch 11aroB
MOCTPOCHHUS

09.10.2025

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUSA

15.10.2025

20

[TocTpoenue ceuenwuii B nupamue, Kyoe
o Tpém Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEW U 3aKUCh 111aroB
IIOCTPOEHHUS

15.10.2025

21

[ToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANIBHBIX 0Tpe3kax. [Tomodue
TPEYTrOJIbHUKOB

16.10.2025




22

[ToBTopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX HA
BBIHOCHBIX 4epTexkax. Mctopus pazButus
IJITAHUMETPUHU U CTEPEOMETPUHU

22.10.2025

23

KonTponbHasg padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

22.10.2025

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKky CKpemnuBarommxcst
npsMbIxX. [lapannenbHble TpsiMble B
MIPOCTPAHCTBE

23.10.2025

25

TeopemMa o CyleCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JTAHHOW MPSIMOH, IPOXOASAIIEN Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIlel Ha
JTAHHOU mpsiMoii. JIemMa o mepeceueHun
napajuIebHBIX IPSIMBIX IJIOCKOCTHIO

29.10.2025

26

[TapannensHOCTH TpeX npsAMBIX. Teopema
0 TpEX mapasuieIbHBIX NpsAMbIX. Teopema o
CKPEILUBAIOIIUXCS MPSMBIX

29.10.2025

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoBHBIE CBOMCTBA MapajieIbHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHOU IPOEKIUN

30.10.2025

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJIEHHBIMU CTOPOHAMU. YTOJI
MEXY IPAMBIMHU

12.11.2025

29

33)13‘{1/[ Ha J0Ka3aTCJIbCTBO U
HUCCICIOBAaHUC, CBA3AHHBIC C

12.11.2025




PaCIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

30

[ToHATHA: mapaIIENBHOCTD NPSAMOKN U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajuIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa napauieaIbHOCTU IPSIMOM U
IJIOCKOCTH

13.11.2025

31

I'eomeTrpuueckue 3a1aun Ha BBIYMCIICHHE
U JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTBIO MPSAMBIX U TNIOCKOCTEN
B IIPOCTPAHCTBE

19.11.2025

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTEKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOILIEHUN

19.11.2025

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTSl TIOCTPOEHUS CeYCHUH Ky0a 1
napaienenumnena. CBoicTBa
napajuiesienuIea ¥ Ipu3Mbl

20.11.2025

34

[TapannensHble mwockocTy. [Ipu3Haku
MapajuieIbHOCTH JBYX IIOCKOCTEH

26.11.2025

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAAIIEH
4yepes TOUKY, He MPUHAAISKAIYI0 TaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE

26.11.2025

36

CpolicTBa napauIeabHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSAMBIX IIEPECEUCHUS
IIpU NIEPECEUCHUHU JIBYX ITapaUICIbHbBIX
IIJIOCKOCTEHN TpEThben

27.11.2025




37

CpoiicTBa napajuIeabHbIX MNIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMPSAMBIX,
3aKIIFOYCHHBIX MEXKAY MapajlIeIbHBIMU
IJIOCKOCTSIMU; O NTEPECEUEHUH NPAMOiL C
ABYMA ITapaJlJICIIbHBIMHU IIJIOCKOCTAMUA

03.12.2025

38

[ToBTopenue: Teopema [lugaropa na
TUIOCKOCTH

03.12.2025

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

04.12.2025

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuieJIenune1a

10.12.2025

41

Boruncnenue aiamH oTpe3koB B KyOe u
MIPSIMOYTOJIBHOM IapajuIeIenuIe1e

10.12.2025

42

[TepieHAMKYISAPHOCTD MPSIMOM 1
miockoctu. [TpusHak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
MJI0CKOCTH

11.12.2025

43

[TeprieHAMKYIAPHOCTD MPSIMOU U
mwiockoctu. [Ipusnak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

17.12.2025

44

Teopema o cyriecTBOBaHHU U
€AMHCTBEHHOCTH TIPSIMOM, MMPOXOIAIICH
yepe3 TOUKY IPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TJIOCKOCTH

17.12.2025

45

IInockocTtu n NEPNCHAUKYJISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

18.12.2025

46

IInockocTtu n NEPNCHANUKYIIAPHBIC UM




MIpsAMBIC B MHOTOTpaHHHUKAaX

24.12.2025

47

[lepnieHuKyIsp ¥ HAKJIOHHASL.
[TocTpoenue neprneHuKymnspa U3 TOYKU

Ha NPSIMYIO

24.12.2025

48

[lepnenuKyIsip 1 HaKJIOHHAS.
[TocTpoenue neprneHuKymnspa U3 TOYKU

Ha MPSIMYIO

25.12.2025

49

Teopema o TpEX nepHeHANKYIApax
(npsimast u oOpatHast)

14.01.2026

50

Teopema o TpEX nepneHANKYIIpax
(npsimast u oOpaTHast)

14.01.2026

51

Yroa Mexy CKpenuBaroIuMHUCs
MIPSMBIMH

15.01.2026

52

[Torck meprneHIuKYISIPHBIX TPSIMBIX C
TTOMOTIIBIO TIEPTICHANKYIISIPHBIX
IJIOCKOCTEN

21.01.2026

53

OpTtoroHanbHO€ IPOEKTUPOBAHUE

21.01.2026

54

[TocTpoenue ceuenuii Kyoa, MPU3MBI,
MPaBUJILHON MUPaMUbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

22.01.2026

55

[TocTpoenue ceuenwuii Kyoa, MPU3MBI,
MPaBUJIBHON MUPAMUIbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

28.01.2026

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIIocKocTu. ITnockoctn
CUMMETPHI B MHOTOT'paHHHUKAX

28.01.2026

57

[Ipu3HaK nepneHauKyISpHOCTH NMPSIMOUN U




IIJIOCKOCTH KaK CJICACTBUC CUMMCTPHU

29.01.2026

58

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

04.02.2026

59

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

04.02.2026

60

CriocoObl OITyCTUTh HEPIIEHIUKYISPDI:
CUMMETpHS, CABUT TOYKHU TIO
MapajuIeIbHON PAMOM

05.02.2026

61

CaBur no HenapaienbHON IPSIMOH,
W3MEHEHNE PACCTOSTHUM

11.02.2026

62

KonTponsnas pabota "B3aumHoe
pacIoJIOKEHNUE NPSIMBIX U INIOCKOCTEN B
MIPOCTpaHCTBE"

11.02.2026

63

[ToBTOpEHUE: Yyroa MeX Iy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

12.02.2026

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

18.02.2026

65

FCOMeTpI/I‘IeCKI/Ie MCTOJbI BBEIYMCIICHUA
yriia MKy NpsAIMbIMU B MHOT'OT'PAaHHHUKAX

18.02.2026

66

JIByrpansbiii yroj. CBOMCTBO JTMHEWHBIX
YTJIOB JABYTPaHHOTO yrja

19.02.2026

67

[lepnenauKynsipHbIE IIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

25.02.2026

68

[Ipu3Hak nepneHauKyIspHOCTH




IJIOCKOCTEH; TEOpEMa O IPSIMOU
nepeceueHys IByX IIIOCKOCTEMH
NEPIEHIUKYIIIPHBIX TPETHEN IIIIOCKOCTH

25.02.2026

69

[IpssmoyronbHbIN Napauienenunen; Kyo;
U3MEPEHUS, CBOMCTBA IIPAMOYTOJIBHOTO
napajuiesIenune1a

26.02.2026

70

Teopema 0 AuaroHanu MpAMOYroabHOTO
napajuiesIenuIes1a u CiIeCTBUE U3 HeE

04.03.2026

71

CrepeomMeTpriecKue U MPUKIIaIHbIE
3a7a4M, CBA3aHHbIEC CO B3aMHBIM
pAacCIOJIOKEHUEM MPSAMBIX U TIIOCKOCTH

04.03.2026

72

[ToBTOpEHME: CKpENTUBAIOIINUECS MPSIMBbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

05.03.2026

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHIE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

11.03.2026

74

Paccrosaue ot ToUkH J0 IINIOCKOCTH,
pPacCToOsAHUEC OT pr[MOfI J0 IINIOCKOCTHU

11.03.2026

75

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIIUBAOIIUMUCA ITPAMBIMHA C
IIOMOIIIBIO HepHeHHHKYHHpHOﬁ IIJIOCKOCTH

12.03.2026

76

TpéxrpaHHblid yroj, HEpaBeHCTBA s
TpexrpaHHbix yrinoB. Teopema [Tudaropa,
TEOpPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yria

18.03.2026

77

DnemMeHTHI chepuuecKoil reOMEeTpHH:




I€oaAC3NYCCKHUEC JIMHHUN Ha 3emiie

18.03.2026

KonTtponsHas padora "YTisl u

78

paccrosiuus" 19.03.2026
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

U €ro 3J1eMeHTH!" 01.04.2026
80 [Inpamua. Bunel nupamun. [IpaBunpHas

nupamuaa 01.04.2026
81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI.

[IpaBunbHas npu3zmMa 02.04.2026
82 [Ipssmoit mapainenenunen,

MPSIMOYTOJIBHBIH MapajuIeenumnes, Kyo 08.04.2026
83 Brimykieie MHOTOTpaHHuKH. Teopema

Diinepa 08.04.2026

Brinykibsie MHOTOrpanHuku. Teopema
84 Diinepa. [IpaBunbHBIC U TOTYIPABUIHHBIC 09.04.2026

MHOTOI'PaHHUKHI
85 KonTtponbHas padoTa "MHOTOrpaHHUKA 15.04.2026
86 [TonsiTue BekTOpa Ha MIOCKOCTU U B

MPOCTPAHCTBE 15.04.2026
87 CymMma BEKTOpOB 16.04.2026
88 Pa3nocTh BekTOpOB 99 04.2026
89 [IpaBuno napamienenunena 99 04.2026
90 YMHOKEHNE BEKTOPA Ha YHUCIIO

23.04.2026




Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAITNX B OJJHON 1 99.04.2026
TJIOCKOCTH
92 CkarnsipHO€ MTPOU3BEICHUE 1 99.04.2026
03 Brrurcnenue yriia Mex1y BEKTOpaMu B 1
MIPOCTPAHCTBE 30.04.2026
94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 06.05.2026
I1 i 1
95 pocCTeIe 3aa9u C BEKTOpaMu 06.05.2026
96 [Ipocreiinmue 3a1a4u ¢ BEKTOpaMH 1 07.05.2026
97 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1 13.05.2026
98 O060011eHre U cucTeMaTru3alus 3HaHU| 1 13.05.2026
99 O06o01eHre U cucTeMaTru3amys 3HaHUH 1 14.05.2026
100 Hroropas koHTpoJIbHAs paboTa 1 90.05.2026
101 Hroropas koHTpoJIbHAs paboTa 1 90.05.2026
102 O000I11IeHNE U CUCTEMATH3AIUS 3HAHUN 1 91.05.2026
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIEICTBHS M3 HUX IPH PEHICHUU
' reOMETPUYECKUX 3a1a4
73 OnepupoBaTh TOHATHAMH: TAPAUIETBHOCT M MEPIEHAUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEH
74 KnaccupumupoBaTh B3auMHOE pPAcIONIOKEHHE TPSAMBIX M TUIOCKOCTEH B
' NPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JBYIPaHHBIA YTOJ, TPaHW IBYTPAHHOTO YIJIa,
7.5 pedpo NIBYrpaHHOIO yrja, JUHEHHBIA Yroj JBYTpaHHOTO yria, rpaJlycHas
Mepa ABYTPaHHOTO yTiia
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK
77 PacrioznaBaTth OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHUpamMuaa, NpuU3Ma,
' MPSIMOYTOJIBHBIN MTapajuiesienuIie 1, Kyo)
Knaccudpunuposare ~ MHOTOrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA s
7.8 KjaccupuKanuu (BBIMYKJIble U HEBBIMYKIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE IPU3MBI, NTapalIeeIUIIe/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUS] CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YA
' METO/I CJIE/IOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXO0XKJIEHUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WIM aIropuT™MaM, INPUMEHssI H3BECTHbIE AHAIMTUYECKHE METOJbl IMpU
7.12 pelIeHNH  CTaHJapTHBIX MaTeMaTHYeCKUX 3aJad Ha  BBIYHCIICHUE
paccTOsIHMA MeXAy ABYMS TOYKAMHU, OT TOYKU JO MPSAMOH, OT TOUYKHUIO
IUIOCKOCTH, MEX/1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU
Pemate 3amaun Ha HaXOXKJEHHE T'€OMETPHUUECKUX BEJIMYMH IO 00pa3mam
713 WIM aIrOpuTMaM, IMPUMEHSST H3BECTHbIE AHAIUTHYECKUE METOAbl IpH

pPCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAIOIIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ 1 TIIIOCKOCTHBIO,




MCXKAY IIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnsats 00bEMBI U IUIOMAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOIOOHBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
IUTOCKOCTh CHMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUHN (PHUTYPBHI

7.16

W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
YEepTE)KaxX U PUCYHKAX

7.17

[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, NPEIIONAraloiuX HECKOJIBKO IIArOB pEUICHUs, €CIH YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme

7.18

[IpuMeHAT mpocCTEHIIME IMPOrpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELICHUN CTEPEOMETPUYECKHX 3a]1a4

7.19

[IpuBOoMTE mpHMEpPbl MAaTEMATHMYECKUMX 3aKOHOMEpPHOCTEH B IPUPOJE H
JKW3HH, PAaCIIO3HABATh MPOSBICHAE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHsTh MOMyYeHHbIE 3HAHHS Ha MPAKTHKE: aHAJIU3UPOBATH pPEaIbHBIC
CUTYaIlMM ¥ MPUMEHSTh U3yUYCHHBIC TTOHATHUS B MPOIIECCE MOMCKA PeIIeHUs
MaTeMaTH4eCKu CPOpMyTUPOBAHHON MPOOIEMBI, MOJIEITHPOBATh PEATLHBIE
CUTyallUM Ha $3bIKE T'€OMETPHH, MCCIIEOBATH ITOCTPOCHHBIE MOJEIN C
HCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, ammapaTa anreOpsl,
pemaTe  NpPAaKTUYECKUME  3a7a4d,  CBA3AHHBIE C  HAXOXKIACHUEM
F€OMETPUYECKUX BETNYUH

IMPOBEPAEMBIE D2JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMbIii 3JI€MEHT COAECPKAHUSA

Kox
7 I'eomeTpust
OcHoBHbIE TMOHATUS cTepeoMeTpuH. Touka, mpsiMasi, IUJIOCKOCTh, IMPOCTPAHCTBO.
7.1 | TlonsTe 00 aKCHOMATHYECKOM MOCTPOCHHUU CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX
B3aumHoe pacrnosiokeHre MpsSMBIX B IPOCTPAHCTBE: MepeceKaronecs, napauieabHble
U CKpemmBarommuecs mnpsMble. [lapannenbHOCTh TPSMBIX M IUJIOCKOCTEH B
MPOCTPAHCTBE: MapajielbHble MpsMble B TMPOCTPAHCTBE, MapalIeTbHOCTh TPEX
7.2 | TmpsaMBIX, TapajuIeTbHOCTh MPSAMOM M TUIOCKOCTH. YTJBIC COHANpPaBIEHHBIMU

CTOpPOHaMH, YroJl MCKAYy IMPAMBIMHU B IIPOCTPAHCTBEC. HapaJ'IJ]CJ'ILHOCTL IUIOCKOCTE:
napaJiyICJIbHBIC IIJIOCKOCTH, CBOMCTBA napajiCJIbHbIX MJIOCKOCTEH. HpOCTCfII.HPIC
MNPpOCTPaHCTBCHHLIC (I)I/Il"ypbl Ha TIUIOCKOCTU: TETpadIp, Ky6, napaJiiCJICIUIICa,




IMOCTPOEHUE CEUCHUI

7.3

[lepneHIUKYIAPHOCTE NPAMOM M IUIOCKOCTU: IEPHEHAUKYJSAPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NTAPAJUIEIbHBIE U MEPIECHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIIPHOCTU IPSIMOM U INIOCKOCTH, TEOPEMa O IPSMOM INEePIEHIUKYIAPHON
IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YrOJ MEXAY NPSIMOU U IUIOCKOCTBIO, JBYTPaHHBIN
yroJ1, JUHEHHBIN yroi JBYTpaHHOIO yriia. [lepnenauKkyissp 1 HaKJIOHHBIE: pacCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI JI0 IUNIOCKOCTH, MPOeKIus pUrypsl Ha
IJIOCKOCTh. [IeprneHIuKyIsapHOCTh IUIOCKOCTEN: MPU3HAK MEPIECHIUKYIIPHOCTH ABYX
mIockoctei. Teopema o TpEX MEpHEHANKYISIpax

7.4

[loHATHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOI'DAHHMKA, BBIIYKJIbIE U
HEBBIITYKJIBIE MHOTOIPDAHHMKH, pa3BEpTKa MHoOrorpaHHuka. IIpm3ma: n-yrosipHas
Mpu3Ma, TpaHd M OCHOBAHUS NpPHU3MBL, NpsMas W HAKJIOHHAs NpPU3MbI, OOKOBas U
MIOJIHAs MIOBEPXHOCTH NMpu3Msbl. [lapamenenunen, npsAsMOyroabHbIN MapauieIenuIe] 1
ero cpoiucrBa. [Iupammpa: N-yrospHas nupamuaa, rpaHd M OCHOBAaHHME ITHPAMUIBI,
OOKOBasi W TOJIHAS TOBEPXHOCTh NHpPaMUIbl, MpaBUJIbHAS M yceu€HHas MUpaMUJa.
OneMeHTbl TOpu3Mbl M nHUpaMuabl. lIpaBuibHBIE MHOTOTPAaHHUKH: TOHSTHE
MIPAaBWJIBHOTO MHOTIOTpPaHHWKA, IpaBWIbHAs Ipu3Ma M NpaBWIbHAs NUpaMUAA,
MpaBWJIbHASI TPEYroJIbHASI MUpaMUJia U MPaBHIIbHBIN TeTpasap, KyO. I[IpeacraBnenue o
MPaBWJIbHBIX MHOTOIPAaHHUKAX: OKTayap, JoJeKa’ap U ukocayapyrue CeueHus
IIPU3MBI U TUPaMUIbI

7.5

CuMMeTpHsl B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, MPSMOM, MIIOCKOCTH.
DneMeHThl  CUMMETpPUM B NHpaMuax, MapajUiesienunenax,  MNpaBUIbHBIX
MHOTOTpaHHUKAX

7.6

Bbrunciienne 3eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanw, yriel. [lmomans
OOKOBOI TIOBEPXHOCTH H MOJHOW TIOBEPXHOCTH MPSIMOK MPU3MBI, ILIOMIA/Ib OCHOBAHNUH,
TeopemMa 0 OOKOBO# MOBEPXHOCTH MPSMOW pu3MBI. [10111a15 00KOBOH MIOBEPXHOCTH U
MOBEPXHOCTH TPABHIBHOW MUPAaMUJIbI, TEOpEeMa O IUIOMAAN YCCYEHHON MUpPaMUJIBL.
[Tonsatue 06 00bEMe. OOBEM MUPaMUIBI, IPU3MBI

7.7

[TonoOHbIe Tenma B mpoctpancTBe. COOTHOMICHUS MEXKIY ILIOIIAIIMHU TOBEPXHOCTEH,
00BpéMamMHu ITOJOOHBIX TEJT

ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJBbHOM ITIPOI'PAMMBI CPEJTHET'O
OBIIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeOOBAHUS K NPEAMETHBIM Pe3yJbTaTaM OCBOCHUS

NMPOBEPSIEMOr0 | OCHOBHOH 00pa30BaTe/IbHOI MPOrpaMMBbl CPeAHEro oouero
TpeOoBaHus o0pa3oBaHus

1 Bnagenne wmetomamu JAOKa3aTCJIbCTB, AJMOpUTMaMH pPCHICHUA 3alady;

yMmeHue (GopMynHpoBaTh W OINEPUPOBATh NOHATHIAMM: OIpEAEIeHHUE,




akcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, [OKAa3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; NPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M TPOTHBOIOJOXKHOE YTBEP)KICHHUE, NMPHUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ MaTEeMAaTUYECKON MHIYKLUU;
IPOBOAMTD JI0KA3aTeJbHbIE PACCYXKACHUS IIPU PELICHUH 33]a4, OLIEHUBATh
JOTMYECKYI0  IPaBUWIBHOCTh  PAcCY)KJIEHUH; YMEHHE  OINEepUpOBaTh
HOHSTUSIMU: MHOKECTBO, IIOJIMHOKECTBO, OINEpalMy HaJ MHOKECTBAMU;
YMEHHME  HCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Ajs
OTIMCAaHUS pPealbHbIX MPOIECCOB U SIBJICHUN U IpPU PELIEHUU 33734, B TOM
YHCclie U3 IPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3aaBaTh
U ONMCHIBATH Ipadbl pa3InYHBIMU CIOCOOAMU; HCIIONb30BaTh rpadbl MpH

peleHny 3a1a4y

YMeHue omnepupoBaTh MOHITHSIMHM: HATypallbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEeHb C LIeNBIM MoKa3aTeseM, KOpeHb HaTypajibHOU CTENEeHH, CTENEeHb C
paloHaJIbHBIM [OKa3aTeIeM, CTENEeHb C JAEMCTBUTEIbHBIM MOKA3aTENIeM,
JorapupM YucCla, CHHYC, KOCHHYC U TaHIEHC IMPOU3BOJBHOIO YHUCIA,
OCTaTOK IO MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIO,
MHOJKECTBA HATYpalbHbIX, LEJNbIX, PAalUOHAIBHBIX, JEHCTBUTEIbHBIX
YHCeNl; YMEHHE MCII0JIb30BaTh IPU3HAKU JICIMMOCTH, HAUMEHBIINH O0IIni
JIeTUTEeNh W HauMeHbllee ofliee KpaTHoe, alroput™ EBknmuga npu
peLIeHNH 3ajay; 3HAKOMCTBO C pa3jIM4YHbIMU HNO3MLIUOHHBIMHU CHUCTEMAMHU
CUHCJIEHUS; YMEHHE BBINOJIHATH BBIUMCIICHHE 3HAYCHUI U peoOpa3oBaHMs
BBIP@)KEHUI CO cTenmeHsAMH M Jorapupmamu, npeoOpa3oBaHus ApOOHO-
pallMOHANBHBIX ~ BBIP@KEHUH; yMEHHE  ONEpUpPOBATh  MOHATHUAMHU:
II0CJIeI0BATENbHOCTh, apu(MeTHUecKass HpOTpeccusi, I'eoMeTpuyecKast
nporpeccusi, OECKOHEYHO YObIBaloIlas TI€OMETpUYEecKas IpOrpeccus;
yYMEHHUE 3a/1aBaTh I0CJIEOBATEIBHOCTH, B TOM 4YHCJIE€ C IOMOILBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHMCIIA, MOJYIb M apryMEHT
KOMIUIEKCHOTO  yHcha,  (GopMa  3alucHd  KOMIUIGKCHBIX  YHCEN
(reomeTpuueckas, TPUTOHOMETpUYECKass M aireOpauyeckas); yMeETb
IPOM3BOJIUTH apU(pMETHUECKHE JEHCTBHS C KOMILJIEKCHBIMH YHCIIaMU;
IPUBOIUTH IPUMEPHI MCIIOJIb30BaHMS KOMIUIEKCHBIX UYHCEIl; ONEPUPOBATh
HNOHATHAMM:  MaTpuna 2x2  wu  3x3, onpenenuTeNnb  MaTpULBL,

l"eOMeTpI/I‘-IeCKI/Iﬁ CMBICIJT OIIPECACIIUTCIIA




YMeHue onepupoBaTh MOHATUSAMU: PalMOHAIbHBIE, HPPALUOHAIbHBIC,
MoKa3aTeNbHbIe, CTETEHHBIE, JIOrapU(PMHUECKUE, TPUTOHOMETPUUIECKHE
YpaBHEHUS M HEPaBEHCTBA, MX CHUCTEMBbI; YMEHHE OIIEPUPOBATH
HOHITUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMAa YPAaBHECHUMHM M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME peulaTb YpPaBHEHUS,
HEPaBEHCTBA M CHUCTEMBl C IMOMOLIBIO pa3JIMYHBIX NPHUEMOB; pelIaTh
YpaBHEHUS, HEPABEHCTBA W CHCTEMBl C [apaMETpPOM; IIPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI I DPEIICHHUS MaTEMaTUYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKu U peanbHON )KU3HU

YMeHue omnepupoBaTh MNOHATHSAMM: (QYHKLIHSA, YETHOCTh (DyHKIUW,
MEePUOJUYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (QYHKIUH, MOHOTOHHOCTh
(GyHKIMM, SKCTpeMyM (YHKLIMU, HauOoJiblllee W HaWMEHbIIee 3HAYCHHS
(GYHKIIMM Ha TIPOMEXYTKE, HeTpepbiBHAs (YHKIIMS, aCHMOTOTHI rpaduka
¢byHKIMK, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuil CMBICI TPOU3BOAHOM, MepBOOOpa3Has, ONpPENeNEHHBII
UHTETpaj; yMEHHE HaxOAUTh AaCUMNTOTHI Ipaduka (QYHKIUH;, yMEHHE
BBIUMCIIATHE  NPOU3BOJAHBIE  CYMMBI, IPOU3BEAEHUS, YAacCTHOTO U
KOMIO3MLIMU (PYHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTesJbHON K rpaduky
(GyHKLIMU; YMEHHE HAXOJUTh IPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIIMIA;
YMEHHUE HCII0JIb30BaTh IPOM3BOAHYIO JJIs MCCIEeNOBaHMS (DyHKLUH,
HaXoJIUTb HauOOJbIINE WM HAaUMEHbIIME 3HA4YEeHUs (YHKUUH; CTPOUTH
rpauKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM armapara MaTeMaTH4ecKOro
aHalu3a; HNPUMEHATh MPOM3BOJHYIO Ul HAXOXKJIEHHsS HaWJIydllIero
pelieHust B IMPUKIAAHBIX, B TOM 4YHCJIE COLMAIbHO-’KOHOMUYECKUX U
¢bu3nyeckux 3ajadyax; HaXOAUTh IUIOIAAM U 00BEMBI (UTYp C MMOMOIIBIO
UHTErpajia; MPUBOAUTH IPUMEPbl MAaTEMATHYECKOTO MOJAEIUPOBAHUS C

noMOIIbI0 AuddepeHInanbHbIX YpaBHEHUN

YMmenue onepupoBath NOHIATUSIMU: Tpaduk GyHKIUHU, oOpaTHas QyHKIHS,
KOMIIO3UIUS (QYHKUUN, nuHeHHas GYyHKIUS, KBaapaTuyHas QyHKIIHS,
pauvoHanmbHass (QYHKIMS, CTENeHHas (YHKIMS, TPUTOHOMETPHUYECKUE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYecKHe (YHKIMHU, TMOKa3aTelbHas U
aorapupmuueckasi (GyHKUUU; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMH,  BBINOJMHATH  HpeoOpa3oBaHus  rpagukoB  (yHKUHH,
UCIOJb30BaTh TPaQUKH JUISI U3YYEHHs MPOLIECCOB U 3aBUCHUMOCTEH, MpH

pCHICHHUU 3aJa4 W3 JPpYrux y‘{C6HBIX npeaMeToOB U 3a1a4 U3 peanLHoﬁ




KHU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHUMOCTH MEXKIY BEJIUYMHAMU;
UCIOJIb30BaTh CBOWCTBA U TpaduKu (YHKIHMHA Ui pEeUIeHUs ypaBHEHUH,
HEpPaBEHCTB M 3aJady C IapaMeTpaMy; H300pakaTb Ha KOOPJMHATHOM

IJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLEHTHI, AOJM U YacTd, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJOTH, 33Ja4id U3 00JIACTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCAMM); COCTABIATH BBIPAKCHHS, ypPaBHEHHs, HEPAaBEHCTBA M HX
CHUCTEMBI IO YCJIOBHMIO 3aJadd, HCCIENOBATh IIOJIYYEHHOE pELIEHUE U
OIICHMBATh MPABJIONOAOOHOCTh pPE3YIbTATOB, YMEHHE MOJEIUPOBATH
peanbHblEe CUTyallUd HA S3BIKE MATEMAaTHKH; COCTaBIIATH BBIPAKCHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 33Ja4d, UCCIEI0BATh
IIOCTPOEHHBIE ~ MOJIEIM C  HCIHOJB30BAHMEM  ammaparta  anreopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATHSAMH: CpelHee apu(MeTHdecKoe, MeInaHa,
HanOOoJIBIlIEE M HAaMMEHBIIIEE 3HAUYCHUA, pasMax, JUCIIEPCUA, CTAaHIAAPTHOC
OTKJIOHCHHE YHCIIOBOTO HA0Opa; YMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
“H(pOpMaIINIO, TIPEICTABICHHYIO B Ta0JNHIaX, Ha Iuarpammax, rpadukax,
OTPaKAIONIYI0 CBOMCTBA pealIbHBIX MPOIECCOB M SIBJICHUMN; MPEICTABISATH
“HPOpMAIIUIO ¢ TOMOINBI0 TaOJHUIl ¥ AWarpaMM; HCCIIEeIOBaTh
CTaTUCTHYECKHE IaHHBIC, B TOM YHCJIE C NPUMEHEHHEM TIpaHuuecKux
METOJIOB M AJIEKTPOHHBIX CPECTB; TpapHUECKU HCCICI0BATh COBMECTHbBIE

Ha6J'IIO,Z[eHI/I${ C IIOMOIIBIO AUAarpaMm pacCC€rBaHUs U JIMHEITHOM perpeccuu

YMeHue omnepupoBaTh TMOHSATUSMHU: CIy4alHBIM ONBIT MU CIy4alHOE
cOOBbITHE, BEpOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSITHOCTh C HCIOJIb30BaHUEM TrpadUuecKuX METOJIOB; MPUMEHSTh
(GhopMyIbl CIOXKEHUS U YMHOXKEHHUS BEpOSITHOCTEH, (opMyny MOJHOMN
BeposiTHOCTH, Gopmyny bepHysmuin, komOuHaTtopHble (HaKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEaJbHBIX COOBITHIL; yMEHHE OIEepUpPOBaATh
NOHATUSAMU: CllydallHas BEJIMYMHA, paACHpelesieHue BEpOSTHOCTEM,
MaTE€MaTUYeCKOE OKHMJIaHUE, ITUCHEPCUs M CTaHIAPTHOE OTKIOHEHUE
ClydailHOW  BeNMYMHBL, (DYHKIUU  paclpeieneHuss U IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeiesieHuii; yMeHue
WCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpe/lelIeHU JUIsl pellieHus 3ajady;
3HAKOMCTBO C TIOHSTHUSIMU: 3aKOH OOJBIINX YHCEN, METOIbl BHIOOPOUYHBIX

HCCHCﬂOBaHHﬁ; YMCHUC TPUBOJUTHL TIPUMCPLI TMPOABJIICHHUA 3aKOHaA




0ONBIIMX 4YHCET B NPUPOAHBIX U OOIIECTBEHHBIX SBJICHHUAX; YMEHHE
OIIEPUPOBATh IOHATUSAMHU: COYETAHUE, IEPECTAHOBKA, YUCIO COYETAHMM,
YHCIO  MEpPecTaHoBOK; OuHOM  HploTOHA;  yMeHHE  NPUMEHATH
KOMOWHATOpHBIE (aKTHl U PACCYXKACHUS Ui PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEATIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOIYYCHHBIM pe3yIbTaT

YMenune OIICpUPOBATH IIOHATUSMMU: TOYKa, npsamas, IIJIOCKOCTBD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUYHHA YIJIA, IDIOCKUHN YToJ, IBYTPaHHBIN
YTOJI, TPEXTPAHHBIN YroJI, CKPENIMBAIOLIKECS MPSAMbIC, MapaJIEIbHOCTh U
NCPpHNCHAUKYIIAPHOCTE MPAMBIX H HHOCKOCTefI, yroia McCEXay IpAMbIMH,
YIOJI MEXAy MpSAMOM M IUIOCKOCTBIO, YroJdl MEXIYy IUJIOCKOCTSIMHU,
paccTosiHHE OT TOYKHM [0 IUIOCKOCTH, PAaCcCTOSTHUE MEXAY IpPSIMBIMH,
pacCTOsSIHHE MEXY IIOCKOCTSAMH; YMEHHE HUCIOJIb30BaTh IPH PELICHHUH
3a1a4 HU3Yy4YCHHBIC (baKTI)I U TCOPEMBI ILIAHUMCTPUH,; YMCHHUE OLICHHUBATH
pa3Mepsl OOBEKTOB OKpPYKAIOIIET0 MHpPA; CTPOUTh MaTeMaTHYeCKHe
MOJCIN C IOMOMBKO TCOMECTPHUYCCKUX MOHATHH U BCJIIMYMH, pClIaTh

CBA3aHHBIC C HUMU MMPAKTHYCCKUEC 3aaa9u
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YMeHne omnepupoBaTh MOHIATHIAMU: IUIOMIAAb (GUTYPBI, 00BEM GUTYPHI,
MHOTOTPaHHUK, IMPAaBHJIBHBIA MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHHUKA,
KyO, mapaiesienunesn, Nnpu3Ma, NupamMuaa, Qurypa W TOBEPXHOCTh
BpallleHHs, MHIMHIpP, KOHYyC, map, cdepa, miomans chepbl, IIOMmMaIb
MIOBEPXHOCTH THPAMHJbI, TMPH3MBI, KOHYyCa, IHIUHIApA, O0BEM Kyoa,
NPSMOYTOJIBHOTO  MMapajuleyIeluIeia, NMUPaMUIbl, MPU3MBI, [HWIHHIPA,
KOHycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CCUCHHsS KOHYca M LWJIMHIPA,
napajieibHbie OCH WJIM OCHOBAaHHIO, CCUCHHE Iapa, IUIOCKOCTb,
Kacaromascs cdepsl, IMIMHAPA, KOHYCa; YMECHHE CTPOHMTH CCUCHHE
MHOTOTpaHHHMKA, W300pa)kaTh MHOTOI'PAaHHHUKH, (QUTYPhl U TIOBEPXHOCTH
BpAICHHsI, UX CCUCHHSI, B TOM YHUCJIC C MIOMOIIBIO IEKTPOHHBIX CPEIICTB;
YMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECCKUX (UTYD, CaMOCTOSITEIHHO
(dhopMynupoBaTh OMpeeNeHus] H3ydaeMbIX (PUTyp, BBIIBUTATH TUIIOTE3bI O
CBOMCTBaX M TMpHU3HAKAX TEOMETPUYECKHX (uUryp, 0OOCHOBBIBATH WU
OTpOBEpraTh HX; YMEHHE TMPOBOJAUTH KiIacCHUpHUKAIUIO (GUTYp MO
pa3IMYHBIM TPU3HAKAM, BBIMONHITH HEOOXOJAUMBIE JOTOJHUTEIbHBIE

MOCTPOEHUS
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YmMmenue ONICpUpOBATH INOHATHUSAMU ! JABHKCHHUC B MPOCTPAHCTBC,

HapaJ'IJ'IeJ'IBHLIﬁ NEepCeHOC, CUMMCTpHUA HaA IMIOCKOCTH W B IIPOCTPAHCTBC,




MOBOPOT, TpeoOpazoBaHue MMOA0OHsA, TMO0J00HBIE (UTYpBI; yMeHHe
pacro3HaBaTh paBHbIE W MOAOOHBIE (UTYpPHI, B TOM YHCIE B IPUPOE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BaTh T€OMETPUUYECKHE OTHOLICHHS TIPU
pelIeHN: 3ajad; HaXOJWUTh TEOMETPHUYECKHE BEIMYUHBI (JUITMHA, YTOJI,
Iomaab, 00bEM) IpU PELICHUH 33/1a4 U3 JIPYTUX YYEOHBIX MPEIAMETOB U
U3 pealbHON KM3HHM, YMEHHE BBIUYMCIATH T'€OMETPHYECKUE BEIUYHHEI
(mmuua, yrom, miuomags, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIOJB3YS
U3y4eHHbIE (OPMYJIBI M METOJbI, B TOM YHCIIE: IJIOMAAb MOBEPXHOCTH
MUpaMUJpbl, MPU3MBI, KOHYyca, LMIMHJIpPA, MIOWanb cepbl; 00bEM Kyoa,
MPSMOYTOJIFHOTO ~ TapaJuleNieNuIea, NHPAMUJbBI, TPH3MBIL, [WIAHAPA,

KOHYyCa, I1apa; yMeHHE HaX0UTh OTHOIIIEHHE 00BEMOB TTOI00HBIX (PUTyp
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VYMmenne ONCPpUPOBATH NOHATUAMU: NPAMOYroJibHad CHCTEMa KOOPAWHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BEKTOpA, CyMMa BCKTOPOB,
MPOM3BEICHUE BEKTOpa HA YHUCIO, pa3JIOKEHHWE BeKTopa Mo 0a3ucy,
CKQJISIPHOE TPOM3BENCHHE, BEKTOPHOE MPOM3BEICHUE, Yrodl MEXKIy
BCKTOpaMH; YMCHUC HCIIOJIb30BATh BeKTOpHBIﬁ u KOOp)IHHaTHBIﬁ METO

JUIS peIIeHUs TeOMETPUUECKUX 3a/1a4 U 33/1a4 IPYTrUuX y4eOHBIX MPEIMETOB
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YMeHne BeIOMpATh MOAXOISIINA METOI ISl PEIISHUs 3a7a9i; TOHUMaHNe
3HQYMMOCTH MATeMaTHKH B M3yYECHUU TMPUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SBJICHWM,; YMEHHE pAaclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEeMaTUKU B UCKYCCTBE, YMEHHE MPHUBOIUTH MPUMEPHl MAaTEMaTHUECKUX

OTKPBITUHA POCCUMCKON Y MUPOBOM MaTEMATUUYECKON HAYKH




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

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPaTbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTENeHb ¢ pallMOHaIbHBIM Moka3aTtesneM. CBolcTBa
. CTCTICHH
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JleiictButenbHple  4Hucia. Apudmerndeckue omepanuud ¢ JCHCTBUTEITbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbie U JorapupMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 ®yukuuy 1 rpahuKu




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 Apupmerrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyra CII0KHBIX TPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero 1 HauMEHbBIIEro 3HaueHUs (QyHKLUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI V151 YYEHUKA

Maremaruka: anreOpa u Hadana aHanu3sa, reomerpus. ['eomerpus. JI.C. Aranacss, B.D.

byry30B u np.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU

HUHTEPHET
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