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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe  NpHU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEILICHUH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
nHpopmaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX TEOMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKHU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(bopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMUpOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBATh U U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEIIEHUS 33/1a4;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHUE MOHMMAHUS POJIM AKCUOMATHKH MpU
IIPOBEICHUHN PACCYKICHUN;

dopMupOBaHHE yYMEHHUS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHusi UX MPUMEHSATh, MPOBOAUTH J0Ka3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TpPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronIMXcsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JTUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMI», PEICBAHTHBIMU TEOMETPHHM Ha YIiyOJIEHHOM YpOBHE OOYy4YCHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep>KaTeNIbHbIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHust DenepanbHoi paboueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHuranuu O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneuuTh yriayOJaeHHoe
U3Y4YCHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npoctpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajuleNIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajuieNbHOW MPOEKUHUU. YTJbl C COHAMPABIEHHBIMU CTOPOHAMM, YTrOJI
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD MPSIMOM U IUNIOCKOCTH: NEPIICHIUKYJIAPHBIE IIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

Yrael B IpOCTPAHCTBE: YroJl MEXAY NMPSMOW M INIOCKOCTHIO, JBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNunes] U  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennast TeopeMa Iludaropa. Ilupamupa: n-yrojibHass nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpadap, Kyo0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanps OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMUW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMON IMPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea, CUMMETPHUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBONCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaleHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTelibHas IUJIOCKOCTh K cdepe. M3o0paxkenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl U
nrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIIOHHOW TMPU3MBI, MIIUHIPA, TUPaMUIbl U KoHyca. O0BEM mIapa M MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHbeIx Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUSHUS 111apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXEHUs. [IpsimoyronpHas
cucTeMa KoopauHat B npocTtpaHcTBe. Koopannatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus npoctpaHcTBa. OTtoOpakenus. [[BWKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUM. Buabl JBWXEHUN: TapauiebHBIA IEPEHOC,
LCHTpaJbHAsT CUMMETPHS, 3€pKAIbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAXKJAHCKOM MO3ULIMK 00YYAIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOALIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUICKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/Ja B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOLICHUE K MMPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS NPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBoe BOCIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTreMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHUIECKUX MPOOIeM, OPUEHTAITUS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHSATUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

ITPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTALIUIO, TPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemnieHuss ydeOHOW 3ajgayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUSA, OLICHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH Je(UIUTH MHPOPMAIH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pa3IMyHbIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsIMM  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAEMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BbICKA3bIBaTh MJIEM, HAICJICHHbIE Ha IOHMCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3ala4l, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1ayH, BEIOMpPATh COCO0 pELeHUs ¢
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JEHCTBUII U MBICIHMTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasI 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJBl paboT, JOroBapuBaThbcsi, OOCYXAAaThb IMPOLECC U pe3ysibTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUM,
«MO3rOBbIE IITYPMBl» U HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKCHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATHUSMHU, CBSI3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3AHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuja, NpsMOyroJIbHbINA Napaienenunes, Ky0);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIs
KJaccuukanuu;

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

e BBINOJIHATH IapajuiesIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IIIOCKOCTh, BBIMIOJHATH U300paxeHus: Guryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (popMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHUHM, LEHTP, OCh M INIOCKOCTb CHMMETPUH
Qurypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAWHATaM B [IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBUS HAJl BEKTOPAMM;

e pemarh 3a4a4d Ha JOKAa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HaxO0XKJICHUE TIEOMETPUYECKUX BEIUYMH, IIPUMEHsS HU3BECTHBIE METOJbI
IIPU PELICHUU MAaTEMAaTUYECKUX 3a7a4 IOBBIIIEHHOIO U BBICOKOI'O YPOBHS
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE TPOIPAMMHBIE CPEACTBA M  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH I[OJYYCHHBIE 3HAHUSA HA MNPAKTUKE: CpPaBHUBAThb U
aHAJM3UPOBATh PEANbHBIE CUTyalllH, NPUMEHATh U3YYEHHBIE NMOHATHS B
npolecce IOMCKAa PEelIeHHs] MaTeMaTH4ecKH  Cc(hopMynrpoBaHHOU
npo0sieMbl, MOJEINPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
MCCIIEI0BATh MMOCTPOCHHBIE MOJIENNA C UCIIOIb30BAHUEM T'E€OMETPUYECKHUX
NOHATUH U TEOpeM, ammapara ajreOpbl, pelarb MpakTUYECKUEe 3aJauH,
CBS3aHHBIC C HAX0XKICHUEM F€OMETPUYECKUX BEJINYNH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tella BpamleHus (LMWIMHAP, KOHyc, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacCIoioKeHue chephl U MI0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEPUPOBATh MOHATUSAMHU, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaICHUS;

BBIYHCIIATh COOTHOILICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEN U 00bEMaMU
IMOTO0OHBIX TEN;

n300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIllCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemarb reOMETPUYECKHE 3a/1a4l Ha BBIYMCIIEHUE YIJIOB MEXIY IPSMBIMHU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAaCcCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUII;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEYEHUS] LUITUHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPIIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOH
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUsS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOU (dopme;

pelmarph 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYUNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAILIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHTh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYAl[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3aJaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEINYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTpuo 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneH)mIEyns{pHOCTb HPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 0606H_[eHI:Ie u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHwUe, O606H.[CHI:IC u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, NMApalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

KoauuecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3YYeHUs

02.09.2025

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[lonsATHA cTepeoMeTpHUN: TOUKA, IpsIMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa U300pakKeHUs HA PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

02.09.2025

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

05.09.2025

[ToHsTHS: TEepeceKarouecs MIOCKOCTH,
MePeCceKarOINEecs MpsiMasi v TIOCKOCTH;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MIPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, U300paKEHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00HEKTOB

09.09.2025

09.09.2025

12.09.2025

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

16.09.2025

16.09.2025

AKCHOMBI CTEPEOMETPHHU U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

19.09.2025

10

N300pakeHne ceueHnil mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pEbpa. M3o0OpakeHne nepecedcHus
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpOeHHBIX CEYEHUN
pa3HBIMM LIBETaMU

23.09.2025

11

N300paskeHne ceueHni mupaMubl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpamBanue NOCTPOSHHBIX CEUYSHUN
pa3HbBIMU IIBETaMHU

23.09.2025

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pebpa. M3o0pakeHne nepecedeHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOSHHBIX CEYCHUN
pa3HBIMU IIBETaMHU

26.09.2025

13

N300paxenune cedyeHuit nmupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pebpa. N3o0pakeHne nepecedeHums
IIOJIyYEHHBIX IIJIOCKOCTEM.

30.09.2025




14

PaCKpaH_II/IBaHI/Ie IMOCTPOCHHBIX CceueHH I
Pa3sHbIMU LIBETAMU

Merton cnenoB Juisi HOCTPOCHUS CEUYCHUM

30.09.2025

15

Meton ciie10B JUIsl IOCTPOEHUS CEUEHU M.

CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

03.10.2025

16

17

18

19

20

Meton ciie1oB JUIsl IOCTPOEHUS CEUEHU M.

CaolicTBa niepece4eHnid NpsIMbIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B mupamuze, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEW U 3aIllMCh 11aroB
IIOCTPOEHUS

07.10.2025

07.10.2025

10.10.2025

14.10.2025

14.10.2025

21

[ToBTOpenue manumerpun: Teopema o
MPOIMOPLHOHANIBHBIX oTpe3kax. [Tlonodue

17.10.2025




22

TPEYroJIbHUKOB

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4YepTekax. McTopus pa3BuTus
IJITAHUMETPUH U CTEPEOMETPHH

21.10.2025

23

KonTpomnbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

21.10.2025

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpeluBaroIuecs
npsMsble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMBbIE B
IIPOCTPAHCTBE

24.10.2025

25

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSIMON, MMPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIeKaIlel Ha
JaHHOM npsMoi. Jlemma o nepeceyeHun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

07.11.2025

26

[TapannenbHOCTb TpeX MpsiMbIX. Teopema

0 TPEX MapaJuIeNIbHBIX NpAMBIX. Teopema o

CKpCHIMBAIOINUXCA ITPAMBIX

11.11.2025

27

28

[TapannensHOE NPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapajuieIbHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOeKINN

[MenTpanbHas nmpoekuus. YToiui ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXy NPSMBIMU

11.11.2025

14.11.2025




29

30

31

32

33

3azaym Ha JOKa3aTeNbCTBO U
UCCIICIOBAHKE, CBA3AHHBIE C
PacCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

[ToHsiTHSA: MapaaeaIbHOCTh MPSIMOI U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napauienbHOCTH NPSIMOU U
IJIOCKOCTH

I'eomeTpuueckue 3a/1aun Ha BHIYHUCIICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHbIE C
NapajIeNIbHOCTBIO NPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

ITocTpoeHue cedyeHus, NIpOXOAIIEro Yepes3
JAHHYIO IPSIMYIO Ha YEPTEXKE U
[apajuIeJIbHOTO APYrou npsAaMon. Pacyér
OTHOLIEHUN

[TapannensHas npoeKUHs, IPUMEHEHUE
JUIS TIOCTPOCHHUSI CEUSHHI KyOa U
napauienenunena. CeoncTaa
napajuieJenuIeaa 1 Ipu3Mbl

18.11.2025

18.11.2025

21.11.2025

25.11.2025

25.11.2025

34

[TapannensHele ockocty. [Ipusnaku
NapajuIeIbHOCTH JBYX IUIOCKOCTEN

28.11.2025

35

Teopema o mapajuieTIbHOCTH U
CANHCTBEHHOCTH ITJIOCKOCTH, HpOXOJISIHIeﬁ
yepe3 TOUKY, He MPUHAIICKAIYIO TaHHON
IJIOCKOCTH U CJIEJICTBUA U3 HEE

02.12.2025

36

CBoiicTBa napamieNbHbIX TNIOCKOCTEN: O
MapajuIeTbHOCTH MPSIMBIX TIEPECEUCHUSI
MIPU NEPECEUEHUU IBYX MapalIeIbHbBIX

02.12.2025




37

38

IJTIOCKOCTEH TpeThe

CBoiicTBa mapayIenbHBIX IOCKOCTEH: 00
OTpe3Kax MapajuiesIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXAY NMapajuleIbHbIMU
IUIOCKOCTSIMH; O IIEPECEUCHUN TIPSAMOM €
JBYMS IIapaJlJIeIbHBIMU IJIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

05.12.2025

09.12.2025

39

40

41

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOIO
napajuleJenune1a

Boruncnenue UIMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM TapajuieyIeuIe e

09.12.2025

12.12.2025

16.12.2025

42

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipn3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOH U
IIJIOCKOCTH

16.12.2025

43

44

45

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipn3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOH U
IJIOCKOCTH

TeopeMa o CylecCTBOBaHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

IInockoctu u NEpUCHAUKYIISIPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

19.12.2025

23.12.2025

23.12.2025




46

47

[TnockocTu U epneHAUKYISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX
[lepnienuKynsap U HAKJIOHHAS.
[TocTpoenue neprneHauKyspa u3 TOUKU
Ha IPSIMYIO

26.12.2025

30.12.2025

48

[lepnieHqUKYISAp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHauKynsapa U3 TOUKU

Ha IpsAMYrO

30.12.2025

49

50

51

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)

Teopema 0 TpEX MepreHAuKyIIpax
(npsimast u oOpaTHas)

Yron Mexay CKpeuBaromUMHUCs
MPSIMBIMU

09.01.2026

13.01.2026

13.01.2026

52

53

54

[Tonck nepreHIMKyIspHBIX IPSIMBIX C
IIOMOILBIO IIEPIEHAUKYISIPHBIX
IJIOCKOCTEN

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

ITocTpoenue ceuenuit kyoa, Ipu3Msl,
MPaBUIBLHON MHUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

16.01.2026

20.01.2026

20.01.2026

55

[Toctpoenue ceuenunii kyoa, MpU3MBlI,
MIPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

23.01.2026

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO INTIOCKOCTH. I1nockocTn
CUMMETPUI B MHOTOTPaHHHUKaX

27.01.2026




57

58

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
MJIOCKOCTH KaK CIJIEJICTBUE CUMMETPUU

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
paccTosiHUi OT TOYKU JI0 TIIOCKOCTH

27.01.2026

30.01.2026

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOUKHU JI0 IIIOCKOCTH
CriocoObl OIyCTUTh NEPIEHIUKYIISAPBI:
CUMMETpHUS, CABUT TOUKHU IO
MapajuIeJIbHON IPSIMOU

CrBur 1o HenapayIeIbHOU MPSAMOH,
M3MEHEHUE PACCTOSHUN

03.02.2026

03.02.2026

06.02.2026

62

KonTponbhas padora "B3aumnoe
PacrosoKeHue NPSMbIX U IUIOCKOCTEN B
mpocTpaHcTae”

10.02.2026

63

[ToBTOpEeHME: Yyroa Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

10.02.2026

64

65

66

IloBTOpEHME: Yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

['eomeTpuyeckre MEeTOAbl BEIUMCICHUS
yIila MEXAY NPSAMBIMU B MHOTOIPaHHUKAX
JByrpanHbiii yroa. CBONCTBO JTMHEMHBIX
YIJIOB IByTPAHHOIO yrja

13.02.2026

17.02.2026

17.02.2026

67

[TeprieHAMKYASPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMHO MEPHEHANKYIIPHBIX
IJIOCKOCTEH

20.02.2026




68

69

70

[Ipu3Hak neprneHuKyIspHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPSAMOU
MEPECEUCHUS JBYX IIIOCKOCTEN
NIEPIEHIUKYIJIAPHBIX TPEThEH IIOCKOCTH
[IpssMOyTONBHBIN MapauIeIenuIe; Kyo;

HU3MEPCHMUS, CBOMCTBaA MMpAMOYT'OJIbHOI'O
apajjiejacnuicaa

TeopeMa 0 JuaroHaJjii npsiMmoyroJibHOro
mapaiCCimIicia u CJICACTBUC U3 Heé

24.02.2026

24.02.2026

27.02.2026

71

CrepeomeTpruecKue U MpUKIIa HbIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
pacIoON0KEHUEM NPSIMBIX U TJIOCKOCTH

03.03.2026

72

73

74

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuiebHbIC TNIOCKOCTH B CTAHJAPTHBIX
MHOTOTpaHHUKAX

[Tapa napaiienbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIIUXCS MIPSAMBIX, PACCTOSTHUE
MEXy CKPEIIUBAOIIUMUCS NIPSIMBIMHU B
MIPOCTBIX CUTYaLHAX

PaccTosnue oT TOUKH A0 IIIIOCKOCTH,
pacCcTosIHUEC OT HpHMOﬁ J0 IIIIOCKOCTH

03.03.2026

06.03.2026

10.03.2026

75

Beruncnenue pacctossHuNA MEXIY
CKPELIMBAIOIIHUMHUCS TPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

10.03.2026

76

TpéxrpaHHbIi yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yTiia

13.03.2026




DneMeHTHI CPePUIECKON TeOMETPHH:

7 reoIe3NYeCKUE JIMHUYU Ha 3emiie 17.03.2026
73 Kontposbnas padota "Yrib1 u

paccrostHus" 17.03.2026
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

U €ro 3JeMEHTHI" 20.03.2026
20 ITupamupa. Buaer nupamua. [IpaBunsHas

nupamua 31.03.2026
81 [Tpusma. Ilpsimast 1 HaKIOHHAs! TPU3MBI.

[IpaBunbHas npuszma 31.03.2026
20 [IpssMo#t napaienenunen,

MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo 03.04.2026
23 Beinykibie MHOrorpannuku. Teopema

Diinepa 07.04.2026

Beimykisie MHOrorpanHuku. Teopema
84 Olinepa. [IpaBunpHbIE U TOTYNIpaBUIbHBIE 07.04.2026

MHOTOT'PaHHUKHU
85 KonTponbnas padora "MHuororpanHHuku" 10.04.2026
26 [TonsTHE BEKTOpA HA MIJIOCKOCTH U B

MIPOCTPAHCTBE 14.04.2026
87 CymMma BEKTOpOB 14.04.2026
88 Pa3zHocTh BEKTOPOB 17.04.2026
89 [IpaBuiio napamnenenunena 21.04.2026
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0




Paznoxenue BekTopa 1o 6aszucy Tpéx

21.04.2026

1 .
9 BEKTOPOB, HE JICKAIIUX B OJTHOU 1 24.04.2026
IJI0CKOCTH
2
9 CkansipHO€ IpOU3BEIEHUE 1 78 04.2026
93 Brruncnenue yria Mexy BEKTOpaMu B |
IIPOCTPAHCTBE 28.04.2026
4 IT i
9 pOCTEHIINE 3a1a4U C BEKTOpaMHU 1 05.05.2026
95 I1 i 1
pocTelIre 3a/1a9u ¢ BEKTOpaMHu 05.05.2026
96 IT i 1
pocTeiiye 3a1a4i ¢ BEKTOpaMu 08.05.2026
7 IT i
9 pocTeiime 3a1a4u ¢ BEKTOpaMu 1 12.05.2006
4
98 TOroBasi KOHTPOJbHAs paboTa 1 12.05.2026
99 006006 i 1
oOIIIeHNe U CUCTeMaTHU3aIHsl 3HAHHHA 15.05.2026
100 0606 i 1
oOIIeHNe U CUCTeMATHU3AIHs] 3HAHHIA 19.05.2026
101 00606 i 1
OOIICHNE W CUCTEMATH3AIHs 3HAHHHA 19.05.2026
102 i
0 O000111eHIE U CUCTEMATH3AaIU 3HAHUI 1 7 05.2026
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| IToBTOpenue TeMsl "KoopauHarsl BEKTOpa |
Ha IUIOCKOCTH U B IPOCTpaHcTBE" 02.09.2025
) [ToBTOopenue Temsl "CkansipHoe |
IIpOU3BEICHNE BEKTOPOB" 02.09.2025
IloBTOpEeHue TeMsbl "Brruncinenue yria
3 1
MEXy BEKTOpaMH B IpOCTpaHCTBE" 05.09.2025
[ToBTOpEeHME TeMBbI "YpaBHEHHE MTPSIMOH,
4 . 1
MpoXosuIel yepes 1Be TOUKH" 09.09.2025
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax 09.09.2025
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
ypaBHEHUE IUIOCKOCTH B OTPE3Kax 12.09.2025
B 1
7 €KTOPHOE MPOU3BEICHUE 16.09.2025
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE 16.09.2025
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
IIPOrpaMMHUPOBAHHE 19.09.2025
AHaJIUTUYECKHE METOBI pacuéra yria
10 1
MEXy NMPSMBIMU B MHOT'OTPaHHUKAX 23.09.2025
AHanUTHYECKHE METO/IbI pacuéTa yria
11 1
MEXy TNIOCKOCTSIMH B MHOTOI'PaHHUKAX 23.09.2025




®dopmysa pacCTOSHUS OT TOUKH J10

12
IJIOCKOCTH B KOOP/AMHATaX 26.09.2025
13 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B KyOe 30.09.2025
HaxoxzaeHue paccTosiHUI OT TOUYKH 10
14 .
IJIOCKOCTH B MPAaBUJILHON TUPAMHUJIE 30.09.2025
15 KontposbHas pabota "AHamuTudeckas
reomeTpus” 03.10.2025
16 CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOTOT'PAaHHUKH 07.10.2025
17 CeueHust MHOTOIPaHHUKOB: METO/I CJIEZIOB
P 07.10.2025
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
18 MIJIOCKOCTH, MIEPECEUEHUs MPSAMBIX U
P P 10.10.2025
IJI0CKOCTEN
19 [TapannensHbie MPsMbIE U TUIOCKOCTH:
NapajuleIbHbIE CEUYEHUs 14.10.2025
20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pac4y€T OTHOLIEHUI 14.10.2025
[TapannensHbie MPsMbIE U TUIOCKOCTH:
21 JIBI MEXKY CKPEITUBAIOIIIUMHUCS
T Ay CRPCHHEAION 17.10.2025
MPSIMBIMA
[leprieHTIUKYNSIpHBIE TIPSIMBIC U
TJIOCKOCTH: CTaHJAPTHBIE Maphl
22 .
MEPIEHIUKYIISIPHBIX IUIOCKOCTEN U 21.10.2025
MPSMBIX, CAMMETPHH MHOTOTPAaHHUKOB
[leprnieHTUKyNSIpHBIC TIPSIMBIC U
23
IJIOCKOCTH: TEOPEMA O TPEX 21.10.2025




24

MEepPIEHIUKYIApax
[lepnenquKyIsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [IIUH B
MHOI'OIPaHHUKAX

24.10.2025

25

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

07.11.2025

26

27

28

[ToBTOpenue: monanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI TSI
TIoaael, COOOpakeHHs TO00MS

[ToBTOpEHHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
Iomaaen, COoOpakeHHs MOT00MS
[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TJIOIIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

11.11.2025

11.11.2025

14.11.2025

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

18.11.2025

30

31

32

KonTponbnas padota "[loBTOopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaJulesenumesaa

3amaun 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yTia

18.11.2025

21.11.2025

25.11.2025

33

CrepeoMeTpHyecKre 3aauu, CBSI3aHHBIE C
00BEMOM TIPSMOYTOJIBHOTO

25.11.2025




34

napajjicicnuicaa

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C
BBIYMCICHUEM 00BEMA MMpsAMOYIT'OJIBHOTO
napajjicicnuicaa

28.11.2025

35

36

37

O0BEM NpsAMOi TPU3MBI

CrepeoMeTpHUUeCKUE 3a7ja4i, CBSI3aHHBIC C
BBIYUCIIEHEM 00BEMOB TIPSIMOIA TTPU3MBI

[Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSAMOIA TPU3MBI

02.12.2025

05.12.2025

09.12.2025

38

Brruncnenne 00bEMOB TEJI ¢ TTOMOIIIBIO
onpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI

09.12.2025

39

40

41

Brruncienue 005EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaina. OobéM
HI/IpaMI/IJIBI

dopmyna 06bEMa MUPaMUIBL.
OTHomeHne 06beMOB MUPAMUJL C OOIIUM
yIiIoM

dopmyna 06bEMa MUPaAMUIBL.
OTHomeHne 06beMOB MUPAMUJL C OOIIUM
yIII0M

12.12.2025

16.12.2025

16.12.2025

42

CrepeomeTprdeckue 3aaqu, CBI3aHHBIE C
00BbEMaMK HAKJIOHHOW MTPU3MBI

19.12.2025

43

44

CrepeoMeTpuyecKHe 3aJauu, CBI3aHHbIE C
o0BEMaMK MUPaMUIbI

Konrtponshas padora "O0béM
MHOrOrpaHHuka"

23.12.2025

23.12.2025




[Ipuknagueie 3agaun mo Teme "OO0bEMBI

45 Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHOMN
26.12.2025
MIPU3MBI
[Ipuknagueie 3agaun mo Teme "OObEMBI
46 " .
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI 30.12.2025
[Tpumenenne 00bEMOB. Brruncienue
47
PacCTOSIHUS JI0 IITIOCKOCTH 30.12.2025
Hunuuapudeckast TOBEPXHOCTb,
48 o0pa3yroIne UIHHIPHIECKON
PASYIo P 09.01.2026
MMOBEPXHOCTHU
Hunuuap. [psmoit KpyroBod HUIMHAP.
49
[Inomaas MOBEpXHOCTU HWJIMHAPA 13.01.2026
Konnueckas moBepXxHOCTh, 00pa3yroiue
50 .
KOHMYecKol nmosepxHoctu. Konyc 13.01.2026
CeueHue KOHYyca TIOCKOCTHIO,
51 .
napajuieIbHOM MII0CKOCTH OCHOBAHUS 16.01.2026
Yceuénnsplit konyc. M300paxenue
52 N
KOHYCOB M YCEUEHHBIX KOHYCOB 20.01.2026
[Tnomans 60KOBOI MOBEPXHOCTH U
53 .
IIOJIHOY ITOBEPXHOCTH KOHYCa 20.01.2026
[Tmomaae 60KOBOI MOBEPXHOCTH H
54 .
ITOJTHOW ITOBEPXHOCTH KOHYCa 23.01.2026
CrepeomeTpuueckue 3aa4u Ha
55 0Ka3aTesIbCTBO U BHIYUCIICHHE,
a . 27.01.2026
MOCTPOECHUEM CEYEHUI HUIUHAPA, KOHYyCa
CrepeoMmeTpuiecKue 3a1a4u Ha
56 0Ka3aTelIbCTBO U BHIYMCIICHHE,
a 27.01.2026

MMOCTPOEHUEM CEUEHUM LWJIMH/IPA, KOHYCa




57

58

HpI/IKJ'Ia,I[HBIe 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

HpI/IKJ'Ia,I[HBIe 3aga4u, CBA3aHHBIC C
OUJINHAPOM

30.01.2026

03.02.2026

59

60

61

62

Cdepa u map

Ilepeceuenue ceps! 1 1apa ¢
mockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bua u u3obpaxxenue mapa

[Tepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

VYpasaernne chepsl. [Ltomans chepsr u eé
yacTeu

03.02.2026

06.02.2026

10.02.2026

10.02.2026

63

64

65

66

CummMmertpus cdepsl U mapa

CrepeoMeTpuuecKkue 3ajaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
MTOCTPOCHUEM UX CEYEHMH MIIOCKOCTHIO

CrepeoMeTpuuecKkue 3ajaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MTOCTPOCHUEM UX CEYEHHH MIO0CKOCTHIO

[TpukinagHble 3a1a49M, CBSI3aHHBIE CO
cdepoii u mapom

13.02.2026

17.02.2026

17.02.2026

20.02.2026

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUYHCIICHUS B OKPY>KHOCTH,

24.02.2026




68

CTaHJapTHBIC TTOI00US

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpalllICHUA U
MHOI'OI'PaHHUKOB

24.02.2026

69

70

71

3anauu o teme "Tena v MOBEPXHOCTH
BpauieHus"

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

KonTponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

27.02.2026

03.03.2026

03.03.2026

72

73

74

O0béM mumrHIpa. Teopema 00 00bEMe
MPSMOTO IUJIMHAPA

Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpaina. O0bpém
KOHYyca

ITmowmaau OOKOBOU U IOJIHOU
IMOBEPXHOCTH KOHYCA

06.03.2026

10.03.2026

10.03.2026

75

CrepeomeTpHuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIUIIMHAPA,
KOHYyca

13.03.2026

76

77

78

[Tpuknanueie 3ana4n o teme "OOBEMBI U
IJTIOIIaAN TOBEPXHOCTEN Ten"

OOBEM 1mIapa 1 MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB
Iapa, IIapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Mpuknanueie 3ana4n mo Teme "OOBEMBI

17.03.2026

17.03.2026




79

80

81

Ten", CBsI3aHHBIE C 00BEMOM I1apa 1
iomanbio cepbl. COOTHOMICHUS MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMH
MOT00HBIX TEJ

[TogoOHEBIE TENIa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu o 100mm.
CrepeomeTpuueckue 3aa4u, CBsI3aHHbIE C
BBIYHCIIEHHEM 00BEMOB TEJ U ILJIOIIAAEH
MMOBEPXHOCTEM

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Tea"
JBmxenust nmpoctpancTBa. OToOpakeHUsI.

JIBukeHus u paBeHcTBO Guryp. O6mue
CBOICTBA ABMKEHUI

20.03.2026

31.03.2026

31.03.2026

03.04.2026

82

Buapl n1BukeHMi: napaiiebHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
psAMON

07.04.2026

83

84

85

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTprueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS

Kontponbnas padota "BekTops! B
npocTpaHcTae”

07.04.2026

10.04.2026

14.04.2026

86

Ob6o61matomiee nopropenue 11 nousruii u
MEeTOJI0B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[TapaiienbHOCTD MPSAMBIX U TIIOCKOCTEN

14.04.2026




87

B MpocTpaHcTre"

Ob6o06maromee nosropenue 11 noHsATUH U
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHUI:
"BekTopsl B mpocTpaHcTae"

17.04.2026

88

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIACCOB, CUCTeMAaTH3aIlsl 3HAHUI:
"BekTopsl B mpocTpaHcTae"

21.04.2026

&9

Oo6o6maromee nmoBTopenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWI:
"O6beM MHOTOrpaHHUKA"

21.04.2026

90

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeTo0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOrpaHHuKa"

24.04.2026

91

O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3allns 3HAHWI:
"[Tmomanu MOBEpXHOCTH U 0OBEMBI
KpyIJbIX TN

28.04.2026

92

Ob6o61matomiee nopropenue 11 nousruii u
MEeTOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[Tmomraau MOBEPXHOCTH U OOBEMBI
KpyIJbIX Ten"

28.04.2026

93

[ToBTOpenue, 0600mEeHNE U
cucTeMaTu3alus 3HaHUu!

05.05.2026




94

95

WroroBas koHTpoJIbHAs paboTa

IToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3aIHs 3HAHWI

05.05.2026

08.05.2026

96

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

12.05.2026

97

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAYKU U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

12.05.2026

98

99

100

101

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUU KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

15.05.2026

19.05.2026

19.05.2026

22.05.2026




HcTopus pa3BUTHS CTEPEOMETPHUM KaK
102 HAayKU U €€ pojb B PA3BUTUU

COBPCMCHHBIX MHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOT U

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

22.05.2026







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero odopa3oBaHusi
pe3yjabTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMHU: TOUYKA, IPsiMasi, INIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUU M CJCACTBUS M3 HUX IPU PELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaThb MNOHATHAMHU: NApPAUIENbHOCTh U NEPHEHIUKYISIPHOCTH
’ MPSAMBIX U INTIOCKOCTEHN
74 KrnaccudumupoBaTs B3aUMHOE PACIOJIOKCHUE MPSAMBIX H TUIOCKOCTEH B
' IPOCTPAHCTBE
OrnepupoBaTh MOHATHSMHU: JIBYTPAHHBINH YTroJl, TPaHH JIBYIPAHHOTO YTJIa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTpaHHOIO yIJa, TpaaycHas
Mepa JABYTrpaHHOTO yria
76 OnepupoBaTh MOHATUSAMHM: MHOTOTPAHHUK, BBIIYKJIBII W HEBBIYKJIBIH
’ MHOTOTPaHHUK, JIEMEHThl MHOTOIPaHHUKA, TPAaBUJIbHBI MHOTOIPaHHUK
77 Pacro3HaBaTh OCHOBHBIE BHIBl MHOTOIPDAaHHHUKOB (NMpaMuja, IpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo0)
KnaccudumupoBarh ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBAHHUS  JJIA
7.8 KJaccuukanuu (BBITYKIIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH, TIPABUIIHHBIC
MHOTOTPaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJiIeJICIIUIIC b )
7.9 OnepupoBaTh NOHATUAMU: CEKYIIas INIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
710 OOBSCHATH MPUHIIMIIBI TIOCTPOCHHS CEYCHUI MHOTOTPAHHUKOB, UCTIOIB3YS
’ METOJI CIIEI0B
CTtpouTh ceueHHUs MHOTOTPAHHMKOB METOJOM CJIEJIOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/JI CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
WU aJdrOpuTMaM, TPHUMEHSS WM3BECTHBIE AHATUTUYECKUE METOJbl TpH
7.12 pEUIEHNH  CTaHJAPTHBIX MATEMATHYECKHMX 3aJa4 Ha  BBIYMCICHUE
PACCTOSITHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JIO TPSIMOM, OT TOYKHIO
TIJIOCKOCTH, MKy CKPEIIMBAIOITUMUCS MPSIMBIMU
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
713 WU aJdTOpUTMaM, TPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOIbl TpHU

pElIEHNN CTaHJApPTHBIX MAaTEMaTHYeCKMX 3a7ad Ha BBIYHCIEHHE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MPAMBIMHA, MEXKIY NPSIMOA M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH MHOTOIPaHHUKOB (TIpU3Ma,

7.14 nupamMuia) ¢ NpUMEHEHUEM (OpMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINAAsIMU TTOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTb NOHATHUAMHU: CHUMMETPHS B IIPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYpBI
W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(GOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NPpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX
[TpumensTh reoMeTpuueckue (aKThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a1a4, MPEIIONArapliuX HECKOJIbKO IIaroB PpELICHUs, €CIH YCIOBUS
NpPUMEHEHHS 33J]aHbl B IBHOH (opme
718 IIpumeHsaTh mpoOCTEHIINE NPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a]a4
719 [TpuBOoIUTE HpUMEpPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B INPUPOAE U
' JKU3HU, PAaCIIO3HABaTh IPOSBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[IpyMeHsTh MONydYEeHHbIE 3HAHUS HA MpPaKTHKE: aHAJIM3UPOBATh peajbHbIE
CUTYyalluu ¥ NMPUMEHATh U3yUCHHbIEC TIOHATHS B IMPOLECCE IMOUCKA PELICHUS
MaTeMaTH4eCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEaTbHbIC
7.20 CUTyallUl Ha S3bIKE T'€OMETPUM, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM I€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemars  NpakTUYEeCKHME  3a7add,  CBA3aHHbBIE C  HAXOXJICHUEM
reOMETPUUYECKUX BEJINYUH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHHUSI OCHOBHOI
NpoBEpPsieMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: IMJIUHJIPHUYECKasi MOBEPXHOCTh, 0Opa3yrollye
6.1 LIWIMHJIPUYECKON TIOBEPXHOCTH, IWIMHJIP, KOHUYECKas IIOBEPXHOCTD,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 PacnoznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATH CITOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CErMEeHTa, IIAapOBOH CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIA[M  MOBEPXHOCTEH TN  BpalleHUs,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIH B chepy u
OMHCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpaIllCHUS

BBIYHCIATE COOTHOIICHHSI MKy TLIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aemble (GUTypbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpalICHUSA

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpuveckue (QakKThl ISl PEUICHHS CTEPEOMETPHYECKHUX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOKECHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, OG"I)?ICHSITI), KaKNUMH CBOI71CTB3,MI/I OHUA
o0JramaoT

HpI/IMeHHTL IMpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAMHATHI BEKTOPA, YIoJl
MCKAY BCKTOpPaMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPLI

6.17

6.18

6.19

Haxomuts cymMmMy BEKTOpPOB M TNpPOM3BEJCHUE BEKTOpa Ha YMCIIO, YTroll
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIIAAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPAMHAT
Pemarp mpocreiiiiye reoMeTpuyecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MATECMATHUYCCKUX OTHOIIEHUHA U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM WM aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUHA CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁH.IHC nporpaMMHBIC  CpEeACTBA U DJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO)lI/ITB MMPpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKHU3HHU, paCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITB IMMOJIYYCHHBIC 3HAHHA HaA IMPAKTHUKE: aHAJIU3UPOBATH PECAJIbHBIC




CUTYyallMu ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu cHOopMyTUPOBaHHON MPOOIEMbl, MOAECIUPOBATh peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
MCIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYEeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MNOHATUS cTepeoMeTpuu. Touka, mpsMmas, IJIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioKeHue NMpsMBbIX B IPOCTPAHCTBE: MIEPECEKAOLIUECS, TIapajlIeIbHbIe
U CcKpelmuBarouiyecs npsmbsle. [lapauienbHOCTP INpsAMBIX W INIOCKOCTEM B
IIPOCTPAHCTBE: NApAJUICIbHBIE IMPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOCKOCTeW. IIpocreimue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEYECHUN

HCpHGHI{I/IKy.HﬁpHOCTB HpHMOfI N IUIOCKOCTHU: TMCPICHAUKYIAPHBIC IIPsAMBIC B
MPOCTPAHCTBE, MPSIMBIE MapajielbHble U MEPIEeHIUKYIAPHbIE K MIOCKOCTH, MPU3HAK
NEPIEeHIUKYIIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHauKyasp U HaKJIOHHBIE: PACCTOSHHE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (GUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh IJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreit. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIDAHHUKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHuKa. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHWS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH NpuU3Mbl. [lapannenenumnes, npsIMOYTOJIbHBIN Mapajienenunesa u
ero cporcrBa. [Iupammpa: n-yrospHas nNUpaMuaa, TPaHW W OCHOBAHHWE IMHPAMUIBI,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bl, MpPaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
OnemMeHTHl Npu3Mbl M nupamuzabl. [IpaBWiIbHBIE MHOTOIpDaHHUKHU: TIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpPaMHA,
npaBUiIbHAS TPEYroibHas MUpaMHJIAa U MPABUIIbHBIA TeTpasap, Kyo. [IpencraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUU B nupamMuiax, napajiiejcnuieaax, MMpaBUIIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi TIpu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU MNPABWIBHOW MUPAMMIBI, TEOpPEMa O IUIOMIAJN YCEYEHHOM MUPAMUJIBI.
[Tonsitue 06 00béMe. OOBEM NTUPaAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKIY TUIOMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckass MOBEPXHOCTh, 00pa3yrolue MIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias u ock, IO lb OOKOBOH H MOJHOW TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoil moBepxHOCTH. KOHyc: OocHOBaHME W BeplIMHA, oOpa3yromias U OcCh,
wionaab OOKOBOW M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpasyrolue H
BBICOTA, OCHOBAHHUS U OOKOBasl IOBEPXHOCTh

Cdepa u map: neHTp, paguyc, IuameTp, IUIOMalb MoBepxHoCcTH cheprl. Banmuoe
pacroyio)keHre cepbl U IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, IUIOImaib

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJI0CKOCTH. Pa3BépTka mumHapa 1 KOHyca
KomOuHanuu tes BpaleHust ¥ MHOTOI'paHHUKOB. MHOTOTpaHHUK, ONMCAHHBIM OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PaHHMK, WM TEJIO BPaLLlCHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCTBa O00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaienenunena u ciaeacTsust u3 He€. O0bEM IUIMHIpPA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6ublie Tena B mpocTpancTBe. COOTHOLIEHUS MEXY IUIOLIAIMU IOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPUIMHY), CEUSHHs 11apa

Bektop Ha miockoctd M B npocTpaHcTBe. CIIO)KEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapamutenenumnena. Pemenue 3aaad, CBs3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbHasg cucTeMa KOOpJAWMHAT B NpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIuMCIEHHE YII0B MEXAY NPSIMBIMA M IIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METO/I MPU PELICHUHA TEOMETPUUECKHUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh U ONEPUPOBATh IOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IpU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONH WHIYKIUH;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHUH 3aJa4, OUCHHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXKCECTBO, IMOAMHOKCCTBO, OIICpalliyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCUICHUMA 3a1a4, B TOM
qHclie U3 APYTUX Y4eOHBbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMHU:
rpad, cCBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UHUCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PAallMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJIbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbBIINHN 00Iunit
JIenuTenb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO CTemeHsMH M Jorapupmamu, mnpeoOpa3oBaHus APOOHO-
palMoHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

nociaea0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, IreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO yObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3aluCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MPOU3BOJIUTH apU(PMETHUECKUE JIEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OINCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 U3 pa3INdIHbIX obnacreit HAayYKH U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKIMH, HauOojblllee U HaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GbyHKLMHU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPUUECKUN U
¢u3nyecKuil CMBICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbIN
MHTErpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIUN (YHKIMHA, HAXOAWUTh YpaBHEHME KacaTeJbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIelOoBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIMNE U HAUMEHbIINE 3HAuYeHUs QYHKIHM; CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BaHUEM arlapara MaTeMaTHYecKoro
aHaIM3a; MPUMEHSTh MPOU3BOJAHYIO JJISl HAXOXICHHUS HAWIydlIero
pelleHnsT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

bu3HYecKUX 3a/adax; HaXOIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; HNpUBOAWUTL HNPHUMEPBI MATCMATHUYCCKOIrO MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUSAME: TpaduK GyHKIMH, oOpaTHAs (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4YHAs (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH H3yYCHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ul U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (PYHKUMH U pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh IPABJONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
nH(pOopMalLnIo, NMPEACTABICHHYIO0 B TaOIuIax, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C [OMOIIBIO Tabaull W JAuarpaMM; HUCCIEN0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C IPUMEHEHHEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCCIe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccuun

YMeHHe OmnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYaWHOTO COOBITHS; YMEHUE BBIYUCIIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYHMHA, pPACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, MUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIy4allHOW  BENMYMHBI, (QYHKIHUW pacHpeACieHUS U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN Il PEIICHUs 3a7ay;
3HAKOMCTBO C MOHSATHSAMHE: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUYHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHMEPHl TPOSBICHHS 3aKOHA
OONBIIMX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBaTb IOHATUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YroJl, JBYIPaHHBIN
yroJi, TPEXIPaHHBIN Yroj, CKPEeIUBAOLIUECS NPAMBIE, TAPAJLIENIbHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKXAy IpPIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIy IUIOCKOCTSAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INNIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIAaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4U
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YMeHne onepupoBaTh MOHATHAMH: IUIOMIAL (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaienenumnesn, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyca, UWIHHIApPA, O0BEM KyOa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjaiCJbHbIE OCH HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUs] U3ydaeMbIX (UTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHpUKanuioo Guryp Imo
pa3NMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue omnepupoBaTh  TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIebHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, MOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIB30BaTh T€OMETPUYCCKUE OTHOILICHHS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYECKHE BEIMYMHBI (IUIHMHA, YTOJI,
I0Iaab, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCIISITH T€OMETPUYCCKUE BEITMYUHBI
(mMHA, yroj, IUIOMIAJbh, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIIOJB3YS
U3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMHUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUIomaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNICIIUIe/Ia, MUPAMUIbI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

13

YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BCKTOpHHﬁ u KOOpZ[HHaTHLIP’I METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMcTOB

YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ METOA AJIsA pCIICHUA 3a/la4r; IOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABJIICHUC 3daKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUIA POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOW cTeneHH. J[eWCTBUS ¢ apupMETHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uyncna. ApudMmeTuyeckue onepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie yncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHEHUs
24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuna cucteMsl JTMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPHUILIbL
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3aunmuo oOpaTHbIE

> ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl U MHUHUMYMBl QyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
13 CreneHHass GYHKIMS C HaTypalbHBIM M II€JBbIM MOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIa CII0KHBIX POLIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxneHne HanOONbIIero U HaUMEHBILEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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