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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETrO
o0miero o0Opa3oBaHMsl, TaK KaKk 00€CTIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MPEIMETOB T'yYMAaHHTAPHOIO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
00y4arolMMHUCS MOHATUHHBIX OCHOB I€OMETPHUH, NPHU J10KA3ATEIBCTBE TEOPEM M
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'0 IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypca «I'eomerpusk» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKHU.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMH Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh M HU3y4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATUKHU TIPU
IIPOBEICHUHU PACCYKICHUN;

¢opMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs: UX MPUMEHATb, MPOBOAUTH JOKA3aTEIbHbIE PACCYXICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 33]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHUY MAaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PACCyKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX ¥ TBOPYECKHX
CrocoOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHON T'€OMETpPUU:
YMEHUS pPaclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEIOBAHMUS TMOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMHU CO/IEpKATEIBFHBIMU JIMHUAMU y4ueOHOTO Kypca «['eomerpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH
MOHSTUSMWY», PEIIEBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpOBHE OOydYeHHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUH  pacrpeiensercs He  TOJbKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0YYAIOIIHECS
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUUCCKUMH MMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YUaIOMUXCs, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus  Juisi auddepeHuranuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTEIbHBIX MpOTpaMM, OOECHeunuTh YriIyOJIEHHOE
M3YYCHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajulelIbHble M CKpelIMBaromuyecss mnpsimele. [Ipu3Hakm ckpemmBaromumxcs
npsameIX. [lapamiensHOCTh OPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSIMBIX, NAPAIIIEIBHOCTD MPSIMOKN
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajyiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl HaA IUIOCKOCTH: TETpas’Ap, MapajulelieuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsSMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPHEHIMKYJIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIsIpax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapajutenienuniesn, OPSAMOYIOJIBHBIM — Napajuleenunes;] ©W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTM MHOrOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHbBIE MHOTOIpDAaHHUKU: IIPaBWJIbHAs IpuU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUPaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanps OOKOBOM MOBEPXHOCTH U IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPAMUJIB,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IPAaBHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpuss B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPas3jIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM  BekTOopaM. I[IpsiMoyrosibHass  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOpPAMHATAMHM BEKTOPA U
KOOpJIMHAaTaMH TO4YEK. YTOJ Mexay Bekropamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTusi: TMIMHApPUYECKass TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, oOOpasyromue TmoBepxHocTed. Tema BparieHwus:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. O0BEM I1apa U 1mapoBOro
CErMEHTa.

KomOunanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
WIMHApP, OMHCaHHAas oOKojo wwinHapa. Ilepeceuenue cdepsl u 1mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAbL chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO YW TNEPHEHAMKYISIPHO OCH), CEUYEHHUs KOHyca (mapasuiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS 11apa, METObl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauud Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO yMHOXeHUsA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MpHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBM)XEHUN: TapalielbHBIA TEPEHOC,
LHECHTpaJIbHAsT CUMMETpPHS, 3€pKaAJIbHAs CHMMETPHS, MOBOPOT BOKPYT HPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKOM MO3ULUHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, ONPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HMHCTUTYTaMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLIVIOMY U HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOILIEHHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHUSA, CBI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHM, pacCyKIeHUI, BOCOPUUMYHUBOCTb
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0OPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIC >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTreMaTH4eCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKUX IPOIIECCOB Ha COCTOSHHUE MPUPOJHON M COIMAIbHON
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHUW IS pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTUS UMBWIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHH S, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJACHUSAX M YTBEPXKIACHUSX, Mpejiaratb KPpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U POTUBOPEYUH;

JieJaTh BBIBOABI C HCMOJB30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpaTh CcMmoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM ¢  y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBATH TMIOTE3y, apTyMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYecKOTro 00beKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBHUSX.

Pabora ¢ nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMALMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO PA3TMYHBIX BHUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WLTIOCTPUPOBATH TpaUuECcKH;

OLIEHUBATh HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, YIMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKCMM KaKk  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTUYECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3aLMI0 COBMECTHOW pabOThI, pacHpenessTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» W HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHHKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KiacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATh napajuiesIbHOE, LIEHTPaJIbHOE 51 OPTOrOHAJIBHOE
MPOEKTUPOBAaHUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha [JIOCKOCTH;

e CTPOUTH CEYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMH METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TMpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETpPHS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M INIOCKOCTb CHMMETPUH
Qurypes;

e CBOOOJHO ONEPUPOBATH IMOHATUSMHU, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJECHUE T'€OMETPUUYECKHUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUH MAaTEMATHYECKUX 3aJ]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cOopMyIMpOBaHHON
npo0sieMbl, MOJEIUPOBATh pEAIbHBIE CUTyallUM Ha S3bIKE T€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NIPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHHYECKOW U CEepUuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIAMH BPAILCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, cdepa u map) u
OOBSICHATH CTIOCOOBI MOTYYCHUS TEJ BPAICHHS,;

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIOokKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpAaIlCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJl BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBS3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAIlICHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIA/ISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOIO0OHBIX TEN;

n300pakaTh u3ydaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMS TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATh U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TEOMETPUYECKUE 3a/1a4 HA BBIYMCIICHHUE YTJIOB MEXKIY IMPSIMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PELICHHH;
CBOOO/JIHO ONEPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB U TeN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo 100us;
CTPOUTH CEYEHUsS]I MHOTOTPAHHUKOB M TE€J BpAILEHUS: CEUCHMS IUIMHJIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHHUIO Y IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUM: METOJ CJIEJ0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pelmarps 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HaHUWA HA  MPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOONEMBI,  MOJEIUPOBATH
peanbHble CUTyallMH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKMX TOHIATHM U TEOpeM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauuyectBo 4yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontpoaeneie  Ipaxrireckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen
1 BBeznenue B crepeoMeTputo 23 1
) B3anMHOE pacnosiokeHue NpsIMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmfynapHOCTb IPSMBIX U )5
IJIOCKOCTEH B IPOCTPAHCTBE
VYrusl 1 paccTOSHUS 16 1
MHororpasHuKu 7 1
7 Bexkropsl B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 000011IeHHEe U CUCTEMATHA3AIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
No 11/ HaunmeHoBaHMe pa3ie/ioB U TeM Kourponsusre  Tpaxrmsecke (uudpossbie)
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpEHHE, O606H16HI:I€ u 15 |
cucTeMaTru3anus 3HaHUi
3 O0bEéM MHOTOTpAaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 |
KPYTJIbIX TEJ
6 JIBrKeHUS 5 1
7 [ToBTOpEeHwUe, O606I.L[€HI:I€ u 17 )
cucTeMaTtu3anus 3HaHUi
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
undgponbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

02.09.2025

[lonsATHS cCTEpEeOMETPUN: TOUKA, TIpsMas,
IUIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE
IpaBuJia U300paXeHMsI Ha PUCYHKE
TUIOCKOCTH, MapaJlICIbHBIX TPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

03.09.2025

[TonsTus: MNepeceKaromuecs miI0CKOCTH,
epecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

05.09.2025

[ToHsATHS: IepeceKaroIrecs MIOCKOCTH,
NIEPECEKAIOIINECS MPSMasl U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

09.09.2025

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

10.09.2025

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OHEKTOB

12.09.2025

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CIICACTBHUA U3 HUX

16.09.2025

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

17.09.2025

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HuX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O603HaueHus NPSIMbIX U TIOCKOCTEH

19.09.2025

10

N3o06paxkenue ceueHuit nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
p€opa. M3o0pakeHne nepeceyeHus
MOJYYCHHBIX TIOCKOCTEH.
PackpammBan#e moCTPOCHHBIX CCUCHHM
pa3HBIMU IIBETAMHU

23.09.2025

11

N306paxkenue ceueHuit nupamubl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUI
pa3HbIMM LIBETAMHU

24.09.2025

12

N300pakeHne ceueHnit mupaMuibl, Kydoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. N3o0paxkeHue nepecedeHus
MIOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUI
pa3HbIMU LIBETaMU

26.09.2025

13

N306paxeHue cedeHnit mupamuibl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOAT Yepes Ux
p€opa. N3o0pakeHne nepeceueHus
MTOJIYYEHHBIX IIJIOCKOCTEM.

30.09.2025




PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMU

14

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

01.10.2025

15

MeTton ciie10B U1l IOCTPOEHUS CEUEHUI.

CBolicTBa niepece4eHnil MPSIMBbIX U
IIJIOCKOCTEMN

03.10.2025

16

MerTton ciie1oB [UIsl IOCTPOSHUS CEUEHUH.

CBoiicTBa IepecevyeHuil MpsIMbIX U
IJIOCKOCTEMN

07.10.2025

17

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
MMOCTPOEHUSA

08.10.2025

18

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTemeI‘/'I " 3aI11Ch HI1aroB
MOCTPOCHHSI

10.10.2025

19

[TocTpoenue ceuenunii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

14.10.2025

20

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIHCh LI1aroB
IIOCTPOEHUS

15.10.2025

21

[ToBTropenue nnanumerpuu: Teopema o
MPONOPLUMOHANIBHBIX 0oTpe3kax. [logoOue

17.10.2025




TPEYTrOJIbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
MJIAHUMETPUU U CTEPEOMETPUU

21.10.2025

23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

22.10.2025

24

B3anMHOE pacnosiokeHue NpsIMbIX B
npocrtpancTse. CkperyBarommecs
npsmele. [Ipu3Haky ckpenmBaromuxcs
npsamMbix. [lapannensHble npsMble B
IPOCTPaHCTBE

24.10.2025

25

Teopema o CylIeCTBOBaHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JTAHHOM IPSIMOM, NIPOXOAIIECH uepes
TOYKY ITPOCTPAHCTBA U HE JIKAIIEH Ha
JTaHHOW mpsiMoit. JIemMa 0 mepeceyeHnn
napannenbm,lx HpﬂMBIX IIJIOCKOCTBHO

05.11.2025

26

[TapannensHOCTh TpeX MpsiMbIX. Teopema

0 TpEX MapajuIeIbHBIX NpsAMBIX. Teopema o

CKPCIIUBAIOIINUXCS IIPAMBIX

06.11.2025

27

[TapamienpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA ApAJJIEILHOTO
poeKTHpoBaHus. M300paxeHne pa3HbIxX
¢buryp B napajuieabHON NPOEKIMU

07.11.2025

28

lentpanpHas mpoekuus. Yromi ¢
COHANpPABJICHHBIMA CTOPOHAMHU. YTOII
MEXy MPSIMbIMHU

11.11.2025




29

3aayn Ha T0KA3aTEIbCTBO U
HCCIIENOBAaHUE, CBA3AHHBIE C
PAacCIOIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

12.11.2025

30

[ToHATHS: MapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
MapaJIEIbHOCTH NPSIMOU U IIJIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSIMOU U
IIJIOCKOCTH

14.11.2025

31

['eomeTpuueckue 3ajaun Ha BHIYMCIICHUE
U JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
HapayIeIbHOCTBIO IPSMBIX M IIIOCKOCTEH
B IIPOCTPAHCTBE

18.11.2025

32

[TocTpoeHue ceueHuns, IPOXOAAIIETO
yepe3 JaHHYIO MPSAMYIO Ha YepTexe U
MapajuIebHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUM

19.11.2025

33

[TapannenpHast npoeKUHs, IPUMEHEHHE
JUISI IOCTPOEHUSI CEUEHUH KyOa U
napayutenenunena. CpoicTsa
napajuleJIenune1a u IpU3Mbl

21.11.2025

34

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
MapajiCJIbHOCTH ABYX IUIOCKOCTEH

25.11.2025

35

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, TPOXOSAILIEH
4yepes3 TOUKY, HE MIPUHAIIEKALLYIO TaHHOU
IIJIOCKOCTH U CJIEACTBUS U3 HEE

26.11.2025

36

CaolicTBa napasuieabHbIX MIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX IEpeceueHust
[IpY IIEPECEUECHUHN IBYX IapalIeIbHBIX

28.11.2025




IIJIOCKOCTEM TpeThben

37

CBoiicTBa mapanieNnbHbIX MIIOCKOCTEH: 00
OTpPE3Kax NapaJlICIbHBIX IMMPSAMBIX,
3aKJIIOUYEHHBIX MEKy TapaIeIbHBIMUA
IUIOCKOCTSIMU; O IIEPECEUEHUH MTPSIMOM ©
JBYMs IapaJljIeNIbHIMU TIOCKOCTSIMU

02.12.2025

38

[ToBTopenue: Teopema Iludaropa Ha
IUIOCKOCTH

03.12.2025

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

05.12.2025

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJILHOIO
napaJjenenunesa

09.12.2025

41

Brruucnenue aiuH OTPE3KOB B KY6C n
NpAMOYT'OJIbHOM IapaJUICIICTIUIICIC

10.12.2025

42

[TepnieHIUKYIAPHOCTD NPSMON U
niockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

12.12.2025

43

[IeprieHAMKYIAPHOCTD NPAMOU U
mockocTy. [Ipru3nak
NEPNEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

16.12.2025

44

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOML, MPOXOAAIIei
4yepe3 TOUKY IPOCTPAHCTBA U
NEePHEHANKYISIPHON K IMIIOCKOCTH

17.12.2025

45

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MIpsAMbIC B MHOT'OI'paHHUKAX

19.12.2025




46

[IimockocTH U NepHeHIUKYIIPHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

23.12.2025

47

[IepnieHAUKYSAp ¥ HAKIIOHHASL.
[TocTpoenue neprneHuKynsapa U3 TOYKU

Ha IIPSIMYIO

24.12.2025

48

[lepnenaukynsip 1 HaKJIOHHAS.
[TocTpoeHune nepneHauKyIIsipa u3 TOUYKH
Ha IPSMYIO

26.12.2025

49

Teopema o0 TpEX NepHEHAUKYIApaAX
(mpsimast 1 oOpaTHas)

30.12.2025

50

Teopema o0 TpEX NepHEeHAUKYIApaAX
(mpsimast u oOpaTHas)

13.01.2026

51

Yron MCIKAY CKPCIINBAOIIUMUCA
MMpsAMBbIMHA

14.01.2026

52

[Touck neprneHIuKyIsIpHBIX IPSIMBIX C
MIOMOUIBIO NIEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

16.01.2026

53

OpToroHanbHOE IPOEKTUPOBAHKE

20.01.2026

54

[TocTpoenue ceuenunii kyba, MpuU3Msl,
IIPaBUIIBHON MUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

21.01.2026

55

[Toctpoenue ceueHuit Kyoa, MIpU3MBL,
MIPaBUIIBHON MUPAMU/IBI C TOMOIIBIO
OPTOTOHAJIBLHON IIPOEKIINU

23.01.2026

56

CummeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO IUIOCKOCTHU. IImockocT
CUMMETPUN B MHOTOT'PAHHUKAX

27.01.2026




57

[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KakK CIIEACTBUE CUMMETPUHU

28.01.2026

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

30.01.2026

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

03.02.2026

60

Croco0bl ONTyCTUTh TEPIICHANKYIISPBI:
CUMMETpPHUSsI, CABUT TOYKH I10
napasuieibHON psMoi

04.02.2026

61

CnBur no HenapaJieabHOU MPAMOH,
M3MEHEHHUE PACCTOSIHUM

06.02.2026

62

KoHnTtposnbHas pabora "B3auMHoe
pacroIoKeHUe MPSMBIX U MIIOCKOCTE! B
npocTtpaHcTse"

10.02.2026

63

[ToBTOpEHME: yroa Mexay IpsIMbIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

11.02.2026

64

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOINMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

13.02.2026

65

FGOMeTpI/I‘-IeCKI/Ie METOAbI BEIYHCIICHUA
yria MEXay NpAMbIMA B MHOT'OI'PaHHUKAX

17.02.2026

66

JByrpanHnsiii yron. CBONCTBO JINHEWMHBIX
YIJI0B JIBYTPaHHOTO yrja

18.02.2026

67

[TeprieHAMKYASIPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIEHIUKYISPHBIX
IIJIOCKOCTEN

20.02.2026




68

[Ipu3Hak nepnesauKyJIsspHOCTH
IJIOCKOCTEH; TEOpeMa O NMPSMON
IIEPECEUCHUS IBYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

24.02.2026

69

[IpsiMoyTronBHBIN Mapauienenunen; Kyo;
M3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napajuleenumne1a

25.02.2026

70

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
mapauiCiCiuIcaa u CJICACTBUC U3 Heé

27.02.2026

71

CTCpeOMeTpI/I‘leCKI/IC H IIPUKIIaIHBIC
3aJa4M, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX U IINIOCKOCTH

03.03.2026

72

HOBTOpeHI/IeZ CKPCHIUBAIOIIHUECA ITPAMBIC,
MnapajaCJIbHbIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOI'OIrpaHHHUKax

04.03.2026

73

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEX/1y CKPELUBAIOIUMUCS PSIMBIMU B
MPOCTBIX CUTYAIUSIX

06.03.2026

74

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
pacCTodIHHUEC OT HpﬂMOfI J0 IIIIOCKOCTH

10.03.2026

75

Brluncnenue paccTosHUN MEXY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
MIOMOILBIO TIEPIIEHIUKYIISIPHOM INIOCKOCTH

11.03.2026

76

Tpé€XrpaHHslid yroi, HepaBeHCTBa s
TpexrpaHHbIx yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIJIa

13.03.2026




DneMeHTHI ChepUIECKOi TeOMETPUH:

77 reoJIe3NYECKUE JINHUU Ha 3emiie 17.03.2026
73 KontponsHas padora "Yrisl u

paccrosiHus" 18.03.2026
79 Cucremartu3zanus 3HaHul "MHOTrorpaHHUK

U €ro AJIeMEeHTHI" 20.03.2026
20 ITupamupa. Buasl nupamup. IlpaBuiibHas

nupamuia 24.03.2026
31 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.

[IpaBunpHas npuzma 25.03.2026
20 [Ipssmoit napainenenunen,

MPSIMOYTOJIBHBIN Mapaienenumes, Kyo 27.03.2026
23 Brinmykibie MHOrOrpanHuku. Teopema

Oitnepa 07.04.2026

Brinmykiibie MHOrOorpanHuku. Teopema

4 unepa. [IpaBuiibHBIE U TIOJTYITPABUIIBHBI

8 iHo:f))rpaHl:mKH SR ) 08.04.2026
85 Konrponsnas padora "MHororpaHHukH" 10.04.2026
36 [TonsiTHE BEKTOpa Ha MJIIOCKOCTHU U B

IIPOCTPAHCTBE 14.04.2026
87 CyMMa BEKTOpOB 15.04.2006
88 PasHocTh BekTOpPOB 17.04.2026
89 [IpaBuio mapannenenumnena 21.04.2026
90 YMHOKEHHE BEKTOPA Ha YUCIIO




23.04.2026
Paznoxenne BekTopa 1o 6azucy Tpéx
1 .
9 BEKTOPOB, HE JIeXKAIUX B OJHOU 1 24.04.2006
IJIOCKOCTH
2
9 CkansipHO€ ITPOU3BEIECHNE 1 78 04.2026
93 Boruncnenue yria Mex1y BEKTOpaMu B |
IIPOCTPAHCTBE 29.04.2026
94 IT i 1
pocreiinine 3a1a4 ¢ BEKTOpaMu 05.05.2026
5 IT i
9 pOCTEHIINE 3aa4l C BEKTOpaMu 1 06.05.2026
6 IT i
9 pOCTEHIINE 3aa4l C BEKTOpaMu 1 08.05.2026
7 IT i
9 pocTeiime 3a1a4u ¢ BEKTOpaMu 1 12.05.2026
98 0606 i 1
oOLICHNE U CUCTEMATHU3aLMsl 3HAHUH 13.05.2026
99 0606 i 1
oOLIeHNE U CUCTEMATHU3alMsl 3HAHUH 15.05.2026
100 14 0 1
TOrOBasi KOHTPOJIbHAs paboTa 19.05.2026
101 n 0 1
TOrOBasi KOHTPOJIbHAs paboTa 20.05.2026
102 i 1
O0001IeHne 1 cucTeMaTU3aINs 3HAHUI 2.05.2026
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




11 KIIACC

KosnunuyectBo 4yacos DJIEeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [ToBTOpenue Tembl "KoopaunaTel BeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHcTBe" 02.09.2025
) [ToBTOpenue Temsl "CkansgpHoe |
IIPOU3BEIEHUE BEKTOPOB" 03.09.2025
[ToBTOpenue temsl "Boruncnenue yria
3 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE" 05.09.2025
[ToBTOpenue Tems! "YpaBHEHHE IPAMOI,
4 . 1
IPOXOJAIIEH yepe3 JBe TOUKu" 09.09.2025
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax 10.09.2025
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax 12.09.2025
7 B 1
€KTOPHOE MPOU3BECHHE 16.09.2025
g JInHeliHbIe HEPABEHCTBA, JIMHEWHOE |
IIpOrpaMMUpPOBaHUE 17.09.2025
9 JIuHeliHbIe HEPABEHCTBA, JIMHEWNHOE |
IPOrpaMMHUPOBAHNE 19.09.2025
AHaJIUTHYECKHE METOBI pacuéTa yria
10 1
MEXIY NPSMBIMU B MHOT'OT'PAaHHUKAX 23.09.2025
AHaJIUTHYECKHE METO/BI pacuéTa yria
11 1
MEXY IJIOCKOCTSIMU B MHOT'OTPaHHUKAX 24.09.2025




dopMya pacCTOSIHUSA OT TOYKH 10

12
IUIOCKOCTH B KOOpJAHWHATaxX 26.09.2025
13 Haxoxxnenne paccTossHU# OT TOUKU 10
IUIOCKOCTH B KyOe 30.09.2025
14 HaxoxxaeHne paccTossHUI OT TOUKU 10
IUIOCKOCTH B MPAaBUJILHON TUPAMUIE 01.10.2025
15 KontponbHast pabora "AHanutuueckas
reomerpust” 03.10.2025
16 CedeHust MHOTOIPAaHHHUKOB: CTaHJapTHBIE
MHOTOTPaHHUKH 07.10.2025
17 CedeHuss MHOTOI'PaHHUKOB: METO/I CJIEIOB
P ahae 08.10.2025
CeveHunss MHOIOIpaHHHUKOB: CTaHJapTHBIE
18 IUIOCKOCTH, NTepPeCceueHus NPSIMbIX U
P P 10.10.2025
IUIOCKOCTEHN
[TapannensHble TpsSMBbIE U MIIOCKOCTH:
19
napajijieJIbHbIe CEYEHUs 14.10.2025
20 [TapannensHble TpsSMbIE U MIIOCKOCTH:
pacy€T OTHOIIECHUI 16.10.2025
[TapannensHble IpsSMbIE U MIIOCKOCTH:
21 JIbI MEKTy CKPEIIMBAIOIIUMHUCS
T ALY CKPETHBAION 17.10.2025
TPSIMBIMH
[eprieHAUKYIISIPHBIE IPSIMBIE H
IJIOCKOCTH: CTaHJApTHBIE Maphbl
22 .
NEePHEHANKYIISPHBIX IUNIOCKOCTEN U 21.10.2025
NPSIMBIX, CHMMETPHUH MHOTOTPaHHUKOB
[eprieHAUKYIISIPHBIE IPSIMBIE H
23
IIJIOCKOCTH: TEOpEMA O TpeX 22.10.2025




NEPIEHAUKYIIAPAX

24

[IepnieHauKyIsIpHBIC IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

24.10.2025

25

[ToBTOpenue: miomanu
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJISI
TJI0IAJIeH, COOOpaKEHUS IO 100U

05.11.2025

26

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs
TJI0MIAJIEH, COOOPaKEHHUS TTO100MS

07.11.2025

27

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0MIAIEH, COOOpaKEHUS 1O 100U

11.11.2025

28

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUsI O 100ust

12.11.2025

29

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTOIIAN TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Mst

14.11.2025

30

KonTponabnas padora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHUKOB"

18.11.2025

31

O6béM Tena. O6beM MPSIMOYTOIBLHOTO
napaenenuneaa

19.11.2025

32

3amaun 00 yaABOCHUH Ky0a, O KBaJpaType
Ky0a; O TPUCEKIIUU yTIia

21.11.2025

33

CrepeoMeTpuuecKre 3aJau, CBI3aHHbIE
¢ 00bEMOM IIPSIMOYTOIBHOTO

25.11.2025




napaujicjicnmicaa

34

[Ipukiianueie 3a1a4n, CBsI3aHHbBIE C
BBIUMCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napajuiejenuneia

26.11.2025

35

O06BEM psAMON TIPU3MBI

28.11.2025

36

CrepeoMeTpuueckre 3aauu, CBI3aHHbIE
C BBIYHCIICHHEM 00BEMOB MPSIMOK
IIPU3MBI

02.12.2025

37

[Tpuknanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOI TPU3MBI

03.12.2025

38

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uurerpaita. Oobpém
HAKJIOHHOM MPU3MBI

05.12.2025

39

Boruucnenue 06bEMOB Tell € TOMOLIBIO
omnpenenénHoro uHTerpana. O0bEM
ApaMUbI

09.12.2025

40

dopmyna 00bEMa MUPaMHIBL.
OTtHoleHne 00bEMOB TUPAMU/ C OOIIUM
YIJI0M

10.12.2025

41

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHne 00bEMOB TUPAMU/ C 0OIIUM
yIJI0M

12.12.2025

42

CrepeoMeTprUYEeCKHEe 3a/1a4H, CBSI3AaHHBIE
¢ 00bEMaMU HAaKJIOHHON MPU3MBI

16.12.2025

43

CrepeoMeTprUYeCKHE 3a/1a4H, CBSI3AaHHBIE
¢ 00BEMaMH TUPaAMHUJIBI

17.12.2025

44

[Ipuknanneie 3anaun mo Teme "OOBEMBI




Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOMN 19.12.2025
MIPU3MBI
[Ipuknanueie 3apaun mo Teme "OObEMBI
45 " N
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUJIbI 23.12.2025
[Tpumenenne 00bEMOB. Brruncienue
46
paccTosiHUSA 10 TIJIOCKOCTH 24.12.2025
47 KonTponpHas padora "O0béM
MHOTOTrpaHHHKaA" 26.12.2025
unusapudeckast HOBEPXHOCTb,
48 o0pa3yromue HUIHHIPHYECKON
PASYIOTITE IHTHIAR 30.12.2025
MOBEPXHOCTHU
Hunuuap. [pssmoit KpyroBod HUIMHAP.
49
[1momaas MOBEpXHOCTH LUIIMHIPA 13.01.2026
50 Konunyeckasi moBepXHOCTh, 00pazyroliue
KOHHYECKOU noBepxHocTu. Konyc 14.01.2026
Ceuenne KoHyca IIIOCKOCTHIO,
51 .
NapajjIeIbHOMN MIOCKOCTH OCHOBAHUSA 16.01.2026
VYceuénnslit konyc. M300paxenue
52 N
KOHYCOB M YCEUEHHBIX KOHYCOB 20.01.2026
53 [Tnomans 60KOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa 21.01.2026
54 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa 23.01.2026
CrepeomMeTpruYECKHE 3a/1a4d HA
55 0Ka3aTeIhCTBO M BRIUMCIICHUE,
A ! 27.01.2026
MOCTPOCHHUEM CEUEeHUU MIMH]pPA, KOHYyCa
56 CrepeomeTprdecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO M BEIUHCIIEHHE, 28.01.2026




MIOCTPOEHUEM CEUEHUM LWJIMHIPA, KOHYCA

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C

37 HATUHAPOM 30.01.2026
58 [IpuknanHbie 3a1a4u, CBSI3aHHBIC C
HATUHAPOM 03.02.2026
> Cipepa w usap 04.02.2026
[lepeceuenue chepsl u mapa ¢
60 iockocThio. Kacanue mapa u Bl
ILUIOCKOCTBIO. an[an 1/16306122:1(6;1(})66 Elapa 06.02.2026
[lepeceuenue chepsl u mapa ¢
61 mockocThio. Kac
IUIOCKOCTBIO. Bnﬂa:ili(ljgf;?lz;l?: lf[fallpa 10.02.2026
62 VYpasuenue chepsl. [Inomans cheps u eé
yacTei 11.02.2026
63 Cummerpus chepsl 1 mapa 13.02.2026
CrepeoMeTpuuecKkre 3aa4u Ha
64 JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CPEPOH U 1IapoM, 17.02.2026
MOCTPOCHUEM UX CEYCHHI TIIOCKOCTHIO
CrepeomeTpuyuecKue 3a1a4u Ha
65 JTIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO CHEPOH U 1IapoM, 18.02.2026
MIOCTPOCHUEM UX CEUCHH IIIOCKOCTHIO
66 [IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom 20.02.2026
67 [ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,




BBIYHCIICHHS B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00US

24.02.2026

68

Paznmuunnie KOM6I/IHaL[I/II/I TCJI BpalllICHUS U
MHOTI'OIrpaHHUKOB

25.02.2026

69

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"

27.02.2026

70

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

03.03.2026

71

KonTtponpHas padora "Tena u
MOBEPXHOCTHU BpalieHus"

04.03.2026

72

O0béMm mmuHIpa. Teopema 06 00bEMe
PSMOTO MUJIHHAPA

06.03.2026

73

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéHHoro unrerpaita. Oobém
KOHYyca

10.03.2026

74

[Tnomaan OOKOBOU M MOJIHOM
ITOBEPXHOCTU KOHYCA

11.03.2026

75

CrepeomeTpuuecKue 3a/1auu, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB IMITUHAPA,
KOHYca

13.03.2026

76

[Ipuknanueie 3anaun mo teme "OO0bEMBI U
TJIOIIAIU TTIOBEPXHOCTEHN Tet"

17.03.2026

77

O0BEM mapa 1 IapoBOTo CEKTOpa.
Teopema 06 06béMme miapa. [lnomans
cheprl. CTepeoMeTpudecKue 3a1a4u,
CBSI3aHHBIE C BEIYMCIEHUEM 00HEMOB
11apa, IapoBOro CerMeHTa 1 MapoBOro
CeKTopa

18.03.2026




78

[Ipuknanseie 3axa4un mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
ionanbio ceprl. COOTHONICHUS MEXKITY
TUTOIA/ISIMU TTOBEPXHOCTEH M 00bEMaMuU
IMOAOOHBIX TE

20.03.2026

79

[ToioOHBIE Tea B MPOCTPAHCTRE.
N3menenune o6bEéMa rpu mogo0uu.
CrepeoMeTpHUECKUE 3a1a91, CBA3aHHbBIC
C BBIYHCIEHHEM 00BEMOB TEN U
IJIOIIAJIeH TOBEPXHOCTEN

24.03.2026

80

KoHntponbnas padora "Ilnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

25.03.2026

81

JBuxenus npocrpancTBa. OToOpaskeHusl.
JIBrxenust u paBeHCTBO (huryp. O0mime
CBOICTBA JBHKCHUMN

27.03.2026

82

Buae! n1BukeHMil: napaiebHbIN
MEPEHOC, IEHTPAJIbHAs! CHMMETPHUS,
3epKaJibHasi CHMMETPHUSI, TOBOPOT BOKPYT
IpsAMOit

07.04.2026

83

[IpeoOpa3zoBanust mogodus. [Ipsmas u
cdepa Ditnepa

08.04.2026

84

FGOMeTpI/ILIeCKI/Ie 3ala4uu Ha IIPUMCHCHUC
JABHMXXCHUA

10.04.2026

85

KonTtponbHas pabora "Bektops! B
npocTpaHcTae”

14.04.2026

86

Ob6o6maroree noropenue 11 noHATU 1
METOJ0B Kypca reometrpuu 10—-11
KJIaCCOB, CHCTeMAaTH3aIlus 3HAHWIA:

15.04.2026




"ITapanmienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTBe"

87

Ob6o6maromee nosropenue 11 noHsATHH 1
MeTOJ10B Kypca reometrpuu 10—-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BekTopsbl B npocTpaHcTse"

17.04.2026

88

O6o06matomee moBropeHue 11 moHsaTHI 1
MeT0/10B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsbl B npocTpaHcTse"

21.04.2026

&9

O6o6matomee moBropeHue 11 moHsITHI 1
MeT0/10B Kypca reomerpun 10—11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O6beM MHOTrOrpaHHuka"

22.04.2026

90

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTO0/10B Kypca reomerpun 10—11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

24.04.2026

91

O6o06matomiee moBTopenue 11 moHsTHii u
METOJ0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"Tlnomaay NoBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

28.04.2026

92

Ob6o6maromee noropenue 11 noHsATHi 1
METOJ0B Kypca reometrpun 10—-11
KJIaCCOB, CUCTeMAaTH3aIlis 3HAHWIA:
"ITmomaay MOBEPXHOCTH U 0OBEMBI
KpyTJbIX Ten"

29.04.2026

93

HtoroBast KoHTpoJIbHAs paboTa




30.04.2026

94

Wrorosas kKoHTpOJBbHASA paboTa

05.05.2026

95

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auus 3HaHU

06.05.2026

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

08.05.2026

97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOT U

12.05.2026

98

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

13.05.2026

99

Hctopust pa3BUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

15.05.2026

100

Ucropus pa3BuTus CTepeoMeTpuu Kak
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

19.05.2026

101

Hcropus pa3BuTus CTEpeoOMETpUH Kak
HayKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U

20.05.2026




KOMITBIOTCPHBIX TEXHOJIOT I

Wcropus pa3BuTus CTEPEOMETPUH KaK

102 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT I

22.05.2026

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIIACC
Kona .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NMPoBePSIEMOro .
00pa3oBaTeIbHON NPOrpaMMBbl CpeHEro o01ero 0opa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHATUSIMU: TOUKA, MPSAMAast, ITNIOCKOCTh
75 [IpuMeHSITh aKCHOMBI CTEPEOMETPUM W CIICACTBUS M3 HHUX IMPHU PEIICHUU
’ reOMETPUYECKHX 3a/1a4
73 OnepupoBarh TOHATHSIMH: TMAPAJUICTLHOCTh U MEPICHIUKYISIPHOCTH
' MPSIMBIX | MJIOCKOCTEH
74 KnaccudumupoBars B3aUMHOE PACIOJIOKEHUE MPSMBIX H TUIOCKOCTECH B
’ IPOCTPAHCTBE
OnepupoBarTh MOHATHSAMH: JIBYTPAaHHBIA yrojl, TpaHH JBYTPaHHOrO yrija,
7.5 pebpo IBYrpaHHOIO yriia, JUHEWHBINH Yrol JBYTpaHHOIrO yria, TpaaycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BBIMYKIBI M HEBBIMYKIIbIHA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPAHHUK
77 Pacrio3naBaTth OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpamMuaa, MPU3Ma,
’ MPSIMOYTOJIbHBIN Tapasienenurne, Kyo0)
KnaccudumupoBate  MHOTOTpaHHUKHM,  BBIOMpas ~ OCHOBaHUS IS
7.8 KiaccupuKanuu (BBIMYKIIbIE U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPaBUIIbLHBIC
MHOTOTPaHHUKH, MPSMbIC U HAKJIOHHBIE PU3MBI, TapaJiIeIICITUTIC b )
7.9 OnepupoBaTh MOHATUAMU: CEKYLIasl NIOCKOCTh, CEYE€HHE MHOTOTPaHHUKOB
710 OOBSCHATH MPUHITUIIBI TIOCTPOCHUSI CEUYSHU MHOTOTPAHHHUKOB, WCIIOJIB3YS
' METO/I CJIEIOB
Ctpouth ce4YeHHsSI MHOTOTPAHHHKOB METOJOM  CJIC/IOB, BBITIOJNHSATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP:
BH/JI CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HAaXOXKJIEHHE TEOMETPHUYECKHMX BEIIMYWH MO OoOpasiam
WIM aJTOPUTMaM, TPUMEHsS W3BECTHBIC AHATUTHYCCKHE METOIBI TIpH
7.12 pEelIeHn:  CTaHJApTHBIX  MaTeMaTHYEeCKMX 3aJad Ha  BBIUMCIICHHE
paccTosHUN MEXIy ABYMSI TOYKAMH, OT TOYKH JIO MPSAMOM, OT TOYKHUIO
TJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TTPSIMBIMU
Pemarp 3amaun Ha HAXOXXIEHUE T€OMETPUUYECKUX BEIMUYMH MO oOpa3iam
713 WM alTOpUTMaM, TPHUMEHssI W3BECTHBIC aHATMTHYECKHE METOIbI TpHU

pEeLICHUN CTAaHJAPTHBIX MAaTEMaTHYECKMX 3a7a4 Ha BBIYKMCICHHUE YIJIOB
MEXIy CKPEIIMBAIOIUMHUCA NPSIMBIMH, MEXIY MPSIMOM M IUIOCKOCTBIO,




MEX1Y TIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

Boruncnsate 00bEMBI U TUIOLIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIPU3Ma,

7.14 UpaMyzia) ¢ NpUMEHEHUEM (OpMyJl, BBIUUCIATH COOTHOLICHUS MEXAY
IUIOIIASIMU [TOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOI'OI'PAaHHUKOB
715 OmnepupoBaTh MOHATUAMHU: CUMMETPHUsI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYpBI
W3BnekaTb, NpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATh HH(MOPMAIMIO O
7.16 IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, NpPEeICTAaBICHHYIO Ha
yepTexKax U pUCyHKax
[TpumensTs reoMerpuyeckue (AKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a1a4, MPEIOJIAraloluX HECKOJIBKO IIAaroB pEIICHUS, €CIU YCIOBUS
PUMEHEHHS 33J]aHbl B IBHOH (popme
718 [IpuMeHATH mpoCTEMIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
' KOMMYHMKAI[MOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [IpuBoauTE NmpUMEpPbl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B Mpupoie u
' KU3HU, pacliO3HaBaTh MPOSIBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE
[IpyuMeHsTh MONy4YEeHHbIE 3HAHUS HA MpPaKTHKE: aHAJIM3UPOBATh peajbHbIE
CUTYalluu U MPUMEHSTHh U3yUEHHbIE IOHATHUS B MPOILECCE NOUCKA PEIICHUS
MaTeMaTH4ecKu c(OpMYIUPOBAHHOM NMPOOIEMBl, MOJICIUPOBATh PealbHbIe
7.20 CUTyallUd Ha $3bIKE T€OMETPHUHU, MCCIIEIOBATh IIOCTPOEHHBIE MOJENU C
HCIOJIb30BAHUEM I€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemaTb ~ MpakTHUYECKUE  3aJaud,  CBS3aHHbIE C  HaXOXICHHUEM
reOMETPUUYECKUX BEJIUYUH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeJILHON MPOrPaMMBbI CpeIHEero 001ero 00pazoBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMU: IMIMHIpPUYECKas MOBEPXHOCTb, 0Opa3yrollue
6.1 LIWIMHIPUYECKON MOBEPXHOCTH, LWIMHAP, KOHUYECKas IIOBEPXHOCTD,
oOpa3yrolre KOHUYeCKOW MOBEPXHOCTH, KOHYC, ceprudeckasi TOBEpXHOCTh
6.2 Pacmo3naBats Tena BpameHus (IUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTyYSHHUS TeJl BPALLeHUs
6.4 KnaccuduiupoBaTs B3aMMHOE PacHoOIOkKeHHE CPephl U TIIOCKOCTH
OnepupoBaTh MOHATUSAMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTa, IIApOBOW CIJIOM, OCHOBAaHHE IIAPOBOIO CJIOSs,, BHICOTA
IapOBOTO CJI0SI, IIIAPOBOM CEKTOP
6.6 Beruucnsate  0o0BEMBI W TUIONIAAM TOBEPXHOCTEW TEJI  BpAICHUS,




reOMETPUUYECKUX TeJl C MPUMEHEHHEM (HopMy

6.7

OnepupoBaTh MOHSATHSIMH: MHOTOTPAaHHHMK, BIMCAHHBII B cdepy H
OINMCAaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAS B MHOTOTPAHHUK HIIU TeEJO
BpallleHUs

6.8

BBIYHCIATE COOTHOMICHUS MKy ILIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMHU
MOIOOHBIX Te

6.9

N3o06paxats uzydyaemble GUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BeimonHsTe  (BBIHOCHBIC) IIJIOCKHME YEPTEXKH W3 PUCYHKOB IPOCTHIX
00BbEMHBIX (Uryp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpAaICHUS

6.11

W3BnekaTh, WHTEPHPETHPOBATH M IPeoOpa3oBBIBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (QHUrypax, MpEeACTaBICHHYIO Ha
YepTekKax U pUCYHKaxX

6.12

[IpumensTh reomerpuueckue (GakThl IS PEUIEHUS] CTEPEOMETPHUUECKHUX
3a/1a4, MPEAIOJIATAIOMUX HECKOJIBKO IIAaroB pEIICHUS, €CIU  YCIOBUS
IIPUMEHEHMs 3aJJaHbl B IBHOH Qopme

6.13

OnepupoBarh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BEBITIONTHATE  EHCTBUSL  CIIOKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha YHCJIO, OOBSICHSTh, KAKMMH CBOHCTBAMU OHH
00J1agaroT

6.15

HpI/IMeHHTB IIpaBUJIO IMapaJUICIICIIUIICAA IIPpHU CII0OKCHUHU BCKTOPOB

6.16

OHepI/IpOBaTB MNOHATHUAMU: JOCKAPTOBBI KOOPAHWHATBI B IPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, PaBECHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YI'OJI
MCKAY BCKTOpPaMH, CKAISIPHOC MPOU3BCACHUEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMINJIaHAapHBIC BEKTOPBI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB H MPOU3BCACHUC BCKTOPA HA YHUCIO, YIroJ
MCXKAY BCKTOpPaMH, CKaJIApHOC IMPOU3BCACHUEC, paCKIIaJbIBaTb BCKTOP IIO
ABYM HCKOJUJIMHCAPHBIM BEKTOPaAM

6.18

3a)IaBaTI) IJIOCKOCTb YPAaBHCHHUEM B }leKapTOBOI\/JI CUCTEME KOOpAHAT

6.19

Pemrats HpOCTefIHII/IC TCOMETPHUUICCKUC 3aJaud Ha IMPHUMCHCHUC BCKTOPHO-
KOOPAWHATHOTI'O ME€TOJa

6.20

Pemrats 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMATHUYCCKUX OTHOIIEHUH W
HaXOXJICHUC TCOMETPUUCCKUX BCJIMYHUH I10 06pa3uaM UK aJIrOpUTMaM,
IIPUMCHA HU3BECTHBIC METOAbBI npu pEeIICHUA CTaHAAPTHBIX
MaAaTEMaTHYCCKUX 3aJa4

6.21

[IpuMeHATH mpocTEMIIME NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1a4

6.22

HpI/IBO,[[I/ITB NpUMEPbl MATCMATHYCCKUX 3aKOHOMepHOCTCﬁ B IIpupoac u
JKU3HH, PpACIIO3HABATH MPOABJICHUC 3aKOHOB TCOMETPHUUN B UCKYCCTBEC

6.23

HpI/IMCH}ITB MOJIYYCHHBIC 3HAHUWA HA MPAKTHKE: aHAJIU3UPOBATH PCAJIbHBIC




CUTYalluu U MPUMEHSTh U3yYEHHbIE MOHATHUS B MpOIecce MOMCKa PEeIIeHUs
MaTeMaTHYeCcKu cPOpMYyITUPOBAHHON MPOOIEMbl, MOAECIUPOBATH pEabHbIE
CUTyalluu Ha S3bIKE T€OMETPUH, MCCIENO0BAaTh IOCTPOEHHBIE MOJETH C
UCIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapaTa aareOpsl,
pemiath ~ NPaKTHYECKUE  3aJaud,  CBSI3aHHBIE C  HAaXOXJICHHEM
F€OMETPUYECKUX BETUYMH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE MOHATUS CTepeoMeTpuM. Touka, mpsAMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTue 06 aKCHOMATUYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

7.2

B3anMHOe pacrionokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECs, TTapAJIICIbHbIC
u CKpCIIMBAOIIMECA  IIPSAMBIC. HapaHJIGJH)HOCTI) IpsAMBIX U IIOCKOCTEH B
MIPOCTPAHCTBE: MapajlieJbHbIE IMpsSMbIE B IPOCTPAHCTBE, MNAPALIECIBHOCTh TPEX
NPAMBIX, IAPAJUIEIIBHOCTD IPSAMOW M IUIOCKOCTH. YTJIBIC COHAIIPaBJICHHBIMU
CTOpPOHAMH, YIrojl MEXJy MpsSMbIMU B NpocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEH:
napajieJbHble IUIOCKOCTH, CBOWCTBA MapajulelibHbIX IulockocTel. IIpocreiinmme
MPOCTPAHCTBEHHBIE (UTYpPHl HA ITUIOCKOCTH: TETpadaAp, KyO, mapajuielenumne],
MMOCTPOEHUE CEUYECHHI

7.3

[lepneHUKYIApHOCTE NPSAMOM M IUIOCKOCTH: TNEPIEHAMKYJSPHBIE IPsMBIE B
IIPOCTPAHCTBE, NPSMBIE MAPAJUICIbHBIE U NEPIEHANKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpEMa O IPSIMOU NEepPIEHAUKYISPHOU
IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YroJl MEXAY NPSAMON U IUIOCKOCTBIO, IBYTPAHHBIN
yroJl, IMHEHHBIA yrojl IBYrpaHHOro yria. lleprneHaukyissp U HakJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMON J0 MIOCKOCTH, MPOEKLUs (PUrypsl Ha
IIJIOCKOCTh. [IepneHIuKyIIpHOCTh ITUIOCKOCTEN: NMPU3HAK NEPHEHAUKYIAPHOCTH ABYX
mockocTeil. Teopema o TpEX MepreHUuKyIpax

7.4

IloHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE DJIEMEHTbl MHOIOTPAaHHMKA, BBIIYKIbIE U
HEBBIMYKJIbIE MHOTOIPDAaHHMKH, pa3BEPTKa MHOrorpaHHuka. IIpmsma: n-yrompHas
MpU3Ma, TpPaHU W OCHOBaHHUS TNPU3MBI, HpsMas M HaKJIOHHAs MpU3Mbl, OOKOBas u
I0JIHAsl TIOBEPXHOCTH NMpu3Mbl. [lapamnenenunen, NpsMOyrojbHbIN Napalienenunes u
ero cporcrBa. [Iupammpa: n-yronpHas nupamMuja, TPaHW W OCHOBAaHUE INHpPaMUIBI,
OOKOBasg M TMOJIHAS MOBEPXHOCTh MUPAMMJIbI, MpaBWIbHAS U yCEUEHHAs MUPAMUJA.
OnemMeHTHl mNpu3Mbl M nHUpamuabl. [IpaBuibHBIE MHOTOTPAaHHHUKH: IIOHSATHE
IIPaBWJIBHOTO MHOIOTpPaHHMKA, IpaBUjbHAs MpPU3Ma M IpaBWIbHAs IHpPaMHUIA,
NpaBUJIbHAS TPEYrojbHas MUpaMUaa U MPaBUIbHBIN TeTpa’ap, Kyo. Ilpeacrasienue o
IIPaBWJIBHBIX MHOTOTPAaHHUKAX: OKTa3p, AOAEKadAp U ukocasapyrue CeueHus Ipu3Msl
Y TUPAMU/IBI

7.5

CummeTpHsi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, IPSIMOM, MIIOCKOCTH.
OneMeHTbl  CUMMETpMHM B  NUpamMugax, M[apajuleNielANeax,  IPaBUIbHBIX
MHOT'OTPaHHUKAX

7.6

Bbruncnenue 371€eMEHTOB MHOTOTPaHHUKOB: pé&Opa, auaroHanu, yriasl. [lnomane
OO0KOBOI TOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOI MPU3MBI, TUIOIIA b OCHOBAaHUH,




TeopemMa 0 OOKOBOM MTOBEPXHOCTHU MPSMOM MPU3MBI. [1nomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPABUIBHONW MUPaMUJbI, TEOpeMa O IUIOMIAAN YCEUYEHHOM MUPaMUIBL.
[Tonstue 06 06bEMe. OOBEM MUPAMUIBI, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHHUS MEXKIY ILIOMIAASIMH ITOBEPXHOCTEH,
00BEMaMU ITOTO0HBIX TEJT

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomerpus

6.1

[unuHapudeckas MOBEPXHOCTh, 00pa3yIOIMe MUIMHAPUICCKON MOBEPXHOCTH, OCh
HUJIUHIPUYECKOW IMoBepxHOCTH. LlMiuMHIp: OocHOBaHMS M OOKOBas TOBEPXHOCTD,
oOpa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTh, 00pa3yronne KOHMYECKO MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYeCKoi moBepxHOCTH. KOHyC: OCHOBaHHME W BepilinWHA, oOpa3ymoollas U OCb,
wionaab OOKOBOM M TOJTHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasyoliue u
BBICOTA, OCHOBAHUS U OOKOBas MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, AMaMeTp, MIOMa s MoBepXHOCTU ceprl. BlaumHoe
pacrionioskeHre cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIomanb

cepsr

6.4

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka muummHapa 1 KOHyca

6.5

KomM0Ounanmu ten BpaiieHus 1 MHOTOrpaHHUKOB. MHOTOrpaHHUK, OIMCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WX TEJIO BPaLCHUS

6.6

[Tonsitue 06 oOBEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajliesienunena u ciuencTsus u3 He€. O0bEM HMIMHIpA, KOHYCA.
O6béM 1mapa ¥ miomaab chepol

6.7

[Tono6uble Tena B npocTpaHcTBe. COOTHOMIEHHS MEXTY IUIOIIAIIMU TOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX TeJ

6.8

Ceuenust nwiMHApa (MapajsielbHO M NEPIEHIUKYISPHO OCH), CEYEHHsS KOHyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/dIIee Yepe3 BepIINHY), CEUSHUS 11apa

6.9

Bektop Ha muockocth M B mpocTpaHcTBe. (CIIOKEHHME M BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnokeHue BekTopa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuiio mapautenenunena. Pemenne 3anay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

IIpsmoyronbHast cucremMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpPAMHATaX. YTON MeX1y BekTopamu. CKalspHOe
MIPOU3BE/ICHAE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXAY NPSMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/T ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




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

Kon IIpoBepsiemble TPeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NPOBEPSIEeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHusi

BJIaIIGHI/Ie MCTOAaMHM JOKa3aTCJIbCTB, AJIrOpUTMaMu pPCHICHUA 3aday;
yMeHue (QOpMyIUPOBAaTH M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
akcuoma, TEopeMa, CJIEACTBHE, CBOMCTBO, INPU3HAK, [OKa3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHpPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUeCKONH WHIYKIUH,
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUSA MTPHU PCUICHUH 3a41a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXKACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU:. MHOXKXECTBO, MOAMHOXKXECTBO, OIICpallMd HaJl MHOXCCTBAMMU,
YMEHHE HCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar  AJis
OnmrcaHusd p€ajlbHbIX IPOLECCOB U SIBJICHUU U npu pCUICHUM 3a1a4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBATH MOHATHSIMHU:
rpad, cCBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHUE 3aaBaTh
U OMHCHIBATh Tpadbl pa3NIUYHBIMU CIIOCOOAMHU; MCIIONB30BATh rpadbl MPU

pelIeHUH 33124

YMeHne omnepupoBaTh MOHATHUSAMU: HATypallbHOE YHCIIO, IEN0e YHUCIIO,
CTETICHB C IIEJIBIM MTOKA3aTeJIeM, KOPEHb HATYPAJbHOUW CTETICHH, CTCTICHD C
paloHaIbHBIM TOKAa3aTeNieM, CTETEHb C JCWCTBUTEIbHBIM MOKA3aTeNIeM,
norapudM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK IO MOMAYJIO, PAllMOHAIBHOE YHCIIO, HpPpaIMOHATBHOE YHUCIIO,
MHOXCECTBAa HATypaJlbHBIX, MCJIbIX, pPalUuOHAJIbHBIX, HeﬁCTBHTGHBHBIX
2 qrcel; YMEHHE UCTIOIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINUN 00N
JENATEIh W HaWMEHbIIee oO0Inee KpaTHOE, ajlropuTM EBKimma mpu
pEIIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHCTEMaMHU
CUHUCIICHUSA, YMCHUC BLIITOJIHATH BEIYHUCIICHHUEC 3Ha4YeHUH U npeo6pa303aHI/m
BBIPDAKEHUN CO CTENEHSIMU W Jiorapudmamu, mpeoOpa3oBaHusl APOOHO-
palioOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpHpOBaTh  MOHSATHSIMHU:

noCICa0BaTCIbHOCTD, apI/I(bMeTI/I"IeCKaSI IporpecCusa, reoMETpUICCKad




nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpecCHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIBHOCTH, B TOM UHUCIE C IIOMOUIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  uyucia, ¢opMa  3aluCH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anre0panyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
MPUBOAUTH MPUMEPHI UCTOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeieiauTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: pPALUOHAIBHBLIC, HWPppaAlUMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHI/II‘/‘I, HCpPaBCHCTB W CHUCTECM, YMCHHUC pCHIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbI C IIAapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHUA MAaTEMATUYCCKHX

3aJlad ¥ 3aaa4 U3 pa3JINIHbIX obnacreit HAaYKH U peaﬂBHOﬁ KHN3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, KCTpeMyM (pyHKUIMH, HauOoOJblllee M HAaUMEHbIIEEe 3HAUCHUS
(GYyHKLIMU Ha MPOMEXYTKE, HenpepbIBHas (DYHKIMs, aCUMIITOTHI rpaduka
GbyHKIMM, TiepBas U BTOpas MPOU3BOAHAsT (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif  CMBICT TNPOU3BOJHOM, TepBoOOpa3Has, ONpenenEHHbIH
UHTETpall; YMEHUE HaXOAUTh ACUMNTOTHl rpapuka (QyHKIHH; yMEHHUE
BBIUNCIATh  NPOU3BOAHBIE  CYMMBI, IIPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKLIMU; YMEHHE HAaXOJUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIEJOBaHMUS (PYHKIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTH
rpauKkd MHOTOUYJIEHOB C HCIOJIb30BAHHMEM ammapara MaTeMaTHYecKOro
aHaJIM3a; MPUMEHATh MPOU3BOAHYIO Il HAxXOXKICHWUS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLUUAIbHO-DKOHOMHYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOduTh IIomaau 1 00BEMBI (I)I/Il“yp C IIOMOIIIBIO




HHTErpaia; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIUPOBAHUA C

noMOIIbI0 T PepeHIInaATbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, 0OpaTHAs (YHKLINS,
KOMITO3UIMSl (DYyHKUMH, JTUHEeHHas QYHKIMA, KBajgpaTu4Has (QyHKuus,
panuvoHanmbHass (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPHUYECKUE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIMH; yMEHHE CTPOUTh TpapuKH HM3YyYEHHBIX
GyHKUIMA,  BBIMOJMHATH  THpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIBb30BaTh Tpa(UKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3a7ad U3 pealbHOU
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W rpaduKku (QyHKUMH Ui pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JA0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJOTH, 33Ja4d U3 00JIaCTH YIPaBJICHUS JIMYHBIMU U CEMEUHBIMU
(buHaHCAMM); COCTaBJISATh BBIPAKEHUS, YpPaBHEHHUs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4d, HCCIENOBATh IIOJIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylIbTaTOB, YMEHHME MOJEIUPOBATH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aa4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HUCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPHPETUPOBATH MOJIYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpeaHee apudMeTHuuecKoe, MeauaHa,
HauOoJibIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, TUCIIEPCHsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0opa; yMEHHE H3BIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBIEHHYI0 B TabJIMIIaX, Ha auarpamMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEAJbHBIX IMPOLIECCOB U SIBJICHUH; MPEICTABIATh
uHpOpMaINMI0O C TOMOMIBI TaOJWII ¥ JAWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JlaHHBIE, B TOM YHCJIE€ C TPUMEHEHUEM TrpaduuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TpaUeCcKu MUCCIIEeI0BaTh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCCruBaHUA U JIMHENHOM perpeccun

YMeHne onepupoBaTh MOHATHSAMU: CIyYalHBIA OINBIT W CIy4ailHOE

CO6LITI/Ie, BEPOATHOCTDH CJ'Iy‘-IH.fIHOFO CO6BITI/I}I; YMCHHUC BBIYUCIIATH




BEPOSITHOCTh C HCIIOJB30BaHUEM TpapUUecKHX METOJIOB; IMPHUMEHSThH
GOpMyIbI CIOKECHHSI U YMHOXEHHUS BEPOSITHOCTEH, (OpMyNy MOIHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHATOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH: ~ CIIydaiiHas BEIIMYMHA, pPACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, JUCIEPCHS W CTaHJAPTHOE OTKJIOHEHHUE
CIIyuallHOW  BENWYMHBI, (QYHKIHUW paACHpENCiCHUs W  IJIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeielieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACHpEACICHUN ISl PEUICHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOIUTH MPHUMEPHl TMPOSBICHHS 3aKOHA
OONBIIUX YHUCENl B TPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH MOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  MPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYKACHUS VIS PEIICHUS 3ajad; OILICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHLIﬁ pe3yiibTat

YMeHHe omnepupoBarb IOHATUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJja, IDIOCKUN YroJl, IBYIPaHHbIN
yroJi, TPEXIPaHHBIM Yroj, CKpPEeIUBAIOIIUECS NPAMBIE, TAPAJUIENbHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTGI\/'I, yrojia MeExXAay IpsIMbIMH,
Yroa MeXAy IpsAMON U IIIOCKOCTBIO, YrOJI MEXKIY IUIOCKOCTSAMM,
pacCTosITHUE OT TOYKM [JO IUIOCKOCTH, PACCTOSIHUE MEXAY HNPSIMbIMH,
pacCTOSIHUE MEXKAYy IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (1)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTUYeCKHe
MOACIN C IMOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaTb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mapajuienenumnesa, MOpu3Ma, NOUpaMuia, (urypa M TOBEPXHOCTh
BpallleHus, LWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IIomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO  NapajUleNIenuIena, MNUPaMHUIbl, NPU3MBI, IWINHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M IMJIMHAPA,

napajijiCJibHbIC OCH HWJIWM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHHue
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C TOMOILBIO IEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QHUTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE MPOBOAUTH KiaccuuKanuioo Guryp Imo
pa3iaMyYHbIM IPU3HAKaM, BBINOIHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOO0HBIE (GUTYPBI; YMEHUE
pacro3HaBaTh paBHBIC W IMOJO0HBIC (UTYPHI, B TOM YHCJIEC B IPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh IT€OMETPUICCKHE OTHOIICHUS TIPH
peIIeHUN 3a/la4y; HAaXOJWUTh T'COMETPHUYCCKHE BEIUYHMHBI (JTMHA, YTOJI,
IoIaab, 00BEM) NIPU PEHICHUU 3a/a4 U3 IPYTUX YUYECOHBIX MPEIAMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISTH T€OMETPUUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIONIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI MU METOMABI, B TOM YHCIE: IUIONaJlb MOBEPXHOCTHU
NUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUIomaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIapajUIeNIeuIe1a, TUPAMUIBI, TPU3MBI, I[THIUHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

YMeHne ornepupoBaTh MOHATHUSMU: MPSIMOYTOJbHAS CHCTEMa KOOpAHMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpAa Ha 4YHCIIO, pa3JIo)KEHUE BEKTOopa Mo 0Oaswucy,
CKAJIIPHOE MPOU3BEACHUE, BEKTOPHOE NPOU3ZBEACHUE, YIroJd MEXIY
BEKTOpAaMU;, YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPJAMHATHBIA METO]

AJI pCHICHUA TCOMCTPHUICCKUX 3adaq U 3a/la4 JpYTHUX y‘le6HLIX npeamMEeTOB

13

YMmenue BLI6I/IpaTB HOI[XO):[SIH_IPIP'I MCTOA AJid PCIICHUA 3ala4i; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOAHBIX H O6H.[€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IPOSBIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUM POCCUMCKON U MUPOBOM MaT€eMaTHUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COIAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panyonanenple  uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JpPOOM, IPOLICHTHI,
' OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH
13 Apudmernuecknii KOpeHb HATypaJbHOW cTereHH. J[eHCTBHs ¢ apupMeTHIeCKUMU
' KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHbIM IoKa3aTesieM. CBONCTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTudyHble U HaTypaJlbHbIE JOrapHUPpMbI
JleiictButenbHbie  4ucia. ApuMeTHYECKHE ONepanuud C JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIC BEIYUCICHIS, TIPAaBUIIa OKPYTIICHHS, IPUKUIKA U OLIEHKA
pe3yibTara BBIYMCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommuiekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPABHEHUS
2.2 HppaunroHainbHble ypaBHEHUS
23 TpuronomeTrpruyeckue ypaBHEHHS
24 [TokazarenbHble U TorapupMUIECKUE YPaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpunua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpHLIbl
3 OyHKIUHU U TpadUKu




Oynknus, cnocoOwl 3amanust Gyaknuu. ['padux ¢yHxnmu. BzammHO oOpaTHBIE

> ¢ynkuuu. YétHeie n HeuéTHbIe pyHKuMU. [lepruoanyeckue GyHKIMN
O6nactp ompeneiacHUss W MHOXKECTBO 3HadyeHWH ¢GyHkumu. Hymum Qyskium.
10 [IpoMeXyTKM  3HAKOIMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (PYHKITHH.
' MakcumMymMbl ¥ MUHUMYMBI (yHKIMUA. HawmOosbliee u HanMeHbIeEe 3HAUCHUE
(GYyHKINU Ha TPOMEXKYTKE
13 CreneHHas (yHKOHMS C HaTypaldbHBIM M IIEJIBIM ITOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOPHS n-0i CTEIIEHU
34 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenpHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. AcuMnrtorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEN
3.8 ApudnmeTrndeckast 1 reoMeTpudecKas nmporpeccuu. opmyina CI0XKHBIX TPOIICHTOB
4 Hauyana MaTeMaTH4ecKOro aHajaIn3a
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoHbIE A€eMEHTAPHBIX (YHKIIUN
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. Haxosk/ieHue HauOOJBINEer0o U HAUMEHBIIETO 3HaYeHUS (DYHKIMH Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHoecTBa U JIOTHKA
5.1 MHosxecTBO, onepanuy Haja MHOXKecTBaMu. J[narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnuncarenbHas CTaTHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopaunaTsl U BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Maremaruka. ['eometpust; 11 kiacc. yrinyoiaennoe ooyuenue Mepsnsik AL,
Homuposckuii [.A., ITonsikoB B.M.; mox peaakiueit [lononsckoro B.E.
OO6111ecTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO M31aTeIbCKUM LICHTP
«BEHTAHA-T'PA®y»; AxunonepHoe oomiectBo «M3narensctBo «IIpocBemieHne»
['eomeTpusi: 10-11 xmaccel : 6a30BbIN U YTIIYOJIEHHBIN YPOBHU: YUEOHUK /
JI.C.Aranacsan, B.®.byry308B, C.b. Kagomues u ap. - Mocksa: [Ipocsemenue,

2025

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1). l'eometpus. 10-11 knaccel. [Toypounsie pa3paboTku K yueOHUKY ATaHacsiHA -
Caaxsan C.M., byty3oB B.D.

3). 'eometpus. 11 knacc. Junaktudyeckue matepuanisl - 3uB b.I.

2).13yuenue reomerpuu B 10-11knaccax. Knura qis yuurens - Caaksa C.M.,

byrty30B B.O.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1).CaiiT dbenepanbHOro MHCTUTYyTa negarorundeckux uamepenuit (http://fipi.ru/)
2).0Odunmanbaeiii nHGopmanuonusiii moptan EI'D (http:// www.ege.edu.ru/)

3). Poccmiickas Dnekrponnas [komna (https://resh.edu.ru)



4). Marematuueckue 3Tobl (http://www.etudes.ru),

5).Bcs anemenTapHas matematuka: CpenHssi MaTeMaTH4eCKasi MHTEPHET-IKOJIa
(http://www.bymath.net)

6).®ecTuBanp negarorndyeckux uaen «OTKpBITHI YpoK» (IIpenoiaBaHue
matemaTuk) (http://festival.lseptember.ru/arti cles/subjects/1)

7).0O6mmepoccuiickuii Mmatematuueckuit noprai MathNet.ru (http://Math-Net.ru/).
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