MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
Komurer no oopazoBannio Cankr-Ilerepoypra

Anvunucrpanus Kpacaorsapaeiickoro paiiona Cankr-IlerepOypra

I'BOY nuuei NeS33
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
MO yuurenen 3am. gupekropa no YBP  Jlupexrop
MaTEeMaTUKHU
[Topeukuii A.M. Kynu MLIO.
Yuratopa C.H. ©T «» mroust 2025 1. [Tpuka3z Ne396-1 ot «9»
[IpoTokon Ne5 0T «9» HIoHs utons 2025 1.
2025 r.
PABOYASA ITPOI'PAMMA

(ID 8780697)

yueOHoro npeamerta «I'eomerpus. Yriry0JieHHbIH YPOBEHb)»

1t ooydarommmxcs 10 — 11 kimaccoB

/

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

O

~
OOKYMEHT NOANUCAH

9NEKTPOHHOW NOANUCHLIO CanxrtITerepoypr 2025




MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBnsieTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KaK O0OECIIEYMBAET BO3MOXHOCTb W3YYEHMs JUCIMILIUH
€CTECTBEHHO-HAYYHOM HAINpPaBJIECHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyeMOe MPU U3yYEHUH 00YyIaIOIIUMUCS
NOHATUMHBIX OCHOB TI'E€OMETPHM, IIPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELIEHUU T€OMETPUYECKHUX 3a/1a4, YMEHHE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HENOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHUH 334 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[Tenb ocBoeHuUs nporpaMmsl yueOHOro Kypea «I'eomerpusd» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUuUXcs MPU U3Yy4EHUN
reOMETpUH, KaK COCTaBjstouled mnpeaMmeTHoll obmactu «MaremaTtuka U
uH(pOopMaTHKa» yepe3 00ecrneueHne BO3MOXHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACUCTBUH, CIIEUU(PUUHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOro MPOPecCHuOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JlayaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSIIOUIMMU U YCUIIMBAIOIIMMU Kypc 0230BOTO YPOBHSI, SBJISIOTCS:

pacHIMpeHre MpeACTaBICHUs! 0 TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLUIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIIMX OMNMUCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOUIEr0 MHUpa, 3HAHUE TOHITUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dopMupoBaHHe  yMEHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMya M yMEHHME HUX NPUMEHSTh, YMEHHS JIOKa3bIBaTh TEOPEMbl U HAXOJIUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHUs 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPUYECKUE
MOJIEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TeOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHUS BIAJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB

/

0
CepTudpukar 0E42qg 07F1FEC395A2E3COFFB7C1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

pemicHusl, YMCHHUA UX IPUMCHSATD, H\ISOBOI[I/ITB A0Ka3aTCJIbHBIC PACCYKIACHUS B XO/IC

pg;@%&ﬂé%ﬁ%%ﬂ%ﬁ%gnx 3a71d4 M 3a7a4 C IPAKTHYCCKHUM COACPIKAHUCM,

MHPOBAaHHEC NpCACTaBIICHUA 0 HCO6XOIII/IMOCTI/I JOKa3aTCJIbCTB Impu




00OCHOBaHHUY MaTEeMAaTHUECKHUX YTBEPXKJICHUN U POJIM aKCUOMATUKU B TTPOBEICHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4JaromMxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSL PACHO3HABATH IMPOSBICHUS T'€OMETPUUYECKUX NOHITHH, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEAIbHbIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIIEH,
WMHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEpPKATEIbHBIMU JIMHUAMH y4eOHOro kypca «l'eomerpusi» B
10-11 kmaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00ydueHus B 10—
11 kiaccax, OTHOCHUTCSI KO BCEM COJEpKaTEeNbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE JIOTUYECKUMX YMEHUH  pacmpeaensercss He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil paboueit
IpOrpaMMbl, paclpeAeNéHHbIM MO TroJaM OO0Yy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBLHBIM BOIPOCAM O0yUaroIIuecs
oOpamanuch HEOAHOKPAaTHO. OTO TO3BOJSIET OPraHHU30BaTh  OBJIAJICHUE
reOMETPUUYECKUMHU MOHATUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOJICHUEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00ydYalomUXCsl, pacIupsis U yriayOouss
e€, 00pazys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4eHUIO TEOMETPUH Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAECT:

co3math  ychmoBus i auddepeHumManiu  OOydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeClneyuTh yriayOnaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBJIsIONIeH yueOHOro npeamera «MareMaTukay;

HOJFOTOBUTH OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUSI MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpaHcTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecs npsmble. [Ipu3Hakm CKpemumBaromuxcs
npsAMbIX. [lapauiebHOCT IPAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: NTapajuIe/IbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢buryp B nmapajuiesbHON MPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapauleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIICIbHBIE W IEPIECHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha MIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYJISPAX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, BYTPaHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yriia. CBOKMCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopemMbl KOCHHYCOB M CUHYCOB JUJIs1 TPEXTPAHHOTO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN MMapaUIeNIEUIIE] U €ro cBocTBa. Kparyaiimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas

. . I-Xr'oJbHaA ImupamMuaia, rmpaBujibHas H yceqéHHa;I

HHWEHTGMW%%W 1 |OOKOBBIX TpaHEH MpPaBWIBHOM ITUPAMUIIBL.

ﬁa EKTPOHHOU NMOANUCHID
pPaBHIIbHBIC MHOI'OIPAHHWKH: IIPABHUIIbHAA IIpU3Ma W IIPaBUJIbHASA IIUpaMHAAd,




IpaBWJIbHAS TPEYTOJIbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Beruncienne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU HPSIMOM IPU3MBI,
IUIONIA/(b OCHOBAHMM, TeOpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAaMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunea, CUMMETPUS IPAaBWIBHBIX MPU3M, CUMMETpHUsA IPAaBUIBHOU
ITAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHEe KOMIUTaHApHBIE BEKTOPHIL. [Ipu3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3loKEHUMHM BEKTOpa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOpAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: TMIMHAPUYECKAsS TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxxenue cepsbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbI 1 KoHyca. O0BEM Imapa M I1apoBOTO
CerMEHTa.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipm3ma, BmmcanHas B

/

-

O

CepTtudpukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
LeicTBuTeneH ¢ SPMESHIH, 01.05.2027
Bnageney KyHu Mana KOpbeBHa

UIMHAP, OMHMCAHHAas OKojo mmyuHapa. Ilepecedenme cdepsl u 1mapa ¢

IL T %A a U chpepbl INIOCKOCTBHO. HOHHTI/IG MHOTI'OI'paHHHKA,
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CPEbI

OIIMCAHHOT'O OKOJIO C ) C(I)epbl, BIIMCAHHOW B MHOTI'OI'PaHHUK WJIHW TCJIO0




[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U € JacTei.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIAJACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceuyeHnii MHOTOTPAaHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B mpoctpancTBe. Onepanyu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. [IpsAMoyrompHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTel Bektopa. PasnoskeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PEIICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHUs W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauieNibHBIA MEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIIECTBA, TPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONPOCBI U JIpyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMU U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ICSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUM, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM aclleKTaM pa3InuHbIX BUJO0B UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh, yYMEHHUS TPUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBO€E BOCIMTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
HaJbHOM  JEATENbHOCTH, CBSI3aHHBIM  C
MaRRIMEST NPARVEDAn0KeHnaMy, yMeHre coBepliaTh OCO3HAHHBIM BBIOOP

6311EKTR0HHOI7I noannchbio
yaynien npodectun U peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI,

%ﬁ?g@%&%’qzEs;%OFFBEﬁ@&}B%{OCTB K  MaTeMaTH4ecKoMy  OOpa3oBaHHIO W

no 01.05.2027




CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3Ko0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOH  KYJIBTYpHI,
COITMATIbHO-IKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYECKUX 3HAHWA JUIsI pEHIeHUs 3amad B 00J1acTh
OKpY’Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX

IIOHMMAaHHNC  BJIMAHUA

MOCIICACTBHM JUISI OKPYXKAIOIICH CPEIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHNE MAaTEMaTHIeCKOM
HAYKHU Kak cepbl 4eTOBEYECKOM JIeATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUTSL pa3BUTHUS TMBWIN3AINK, OBJIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATSIHOCTh MHANBUAYATHHO U B TPYTITIC.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeicTBus:

BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TOHSTHI, OTHOLIEHWH MEXAYy MOHATHAMH, (OPMYyIUPOBATH
OIpeJEeHHs MOHATUNA, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KiaccU(UKaAIUY,
OCHOBaHUS /J1s1 0000UIEHMS U CpaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH npeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHbIC, EAMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEYNN;

JIeJIaTh BBIBOJbBI
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHM
(IpsiMble U OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOIBL;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO

u

C MHCIIOJIb30BAHUCM 3aKOHOB JIOTUKHU, JACAYKTUBHBIX H
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UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJAUTH CAaMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHNE
10 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHl MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMIPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IpEICTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIun o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMUA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb MOSCHEHHUS TIO XOJy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOU CYXACHUA C CYXIACHUAMHU APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad

/
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COCTaBJIATh IJIaH, aITOPUTM PEIICHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH  KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTU4YECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIOJb30BATh MPEUMYILECTBA KOMaHJAHOW W MHAWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ad, OPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYkKIATh MPOIIECC U PE3yIbTAT padOThI, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIIOJIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUHU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHUE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B

; MBIMU B TPOCTPAHCTBE, MEXAY MPAMOU H

Q AOKYMESLHQBICAH

SJ'IEKTPOHIE)IOPI noannchbio
[ CBOOOJHO epI/IpOBaTB INOHATUAMU, CBA3aHHBIMU C MHOFOFpaHHI/II(aMI/I;
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CBOOOJTHO paclo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (IIPU3MA,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA IS
KJIaCCU(UKaALUY;

CBOOOIHO  ONEpUPOBaTh  IMOHATHSAMH, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

BBIIIOJIHATD napajuieIbHOE, LEHTPAJIbHOE u OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA INIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

CTPOUTHh CEYEHHUS MHOTOTPAHHUKOB Pa3IUYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) MIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTIOIpPaHHUKOB  (MpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

CBOOOJHO OINEPUPOBATH MOHIATHSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OCbh ¥ IIJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;
CBOOOJHO OIEpUPOBATh MNOHSITHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pemarb 3aJadyd Ha JOKAa3aTelbCTBO MAaTeMaTHYECKUX OTHOIICHUWA U
HaXO0KJEHUE TEOMETPUUYECKUX BETMYNH, IPUMEHSISI U3BECTHBIE METOIbI IIPH
pPELIEHMM MaTEeMaTUYECKUX 3aJad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOHOCTH;

OPUMEHATh NPOCTEHIIME NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4;
U3BJIEKaTh, NPeoOpa3oBbIBaTh W MHTEPHPETHPOBATH HMHPOPMALIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

OPUMEHSATh TMOJYyYEHHbIE 3HAHUS Ha MpPAKTUKE: CpaBHUBATh W
aHAJIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh H3yYECHHbIE MOHATUS B
mpolecce TIOMCKAa  pelieHuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIHN C MCIOJIB30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPHUM Kak

/
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CBOOOJHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C IUIMHIPUYECCKOMH,
KOHUYECKOW W c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

ONEPUPOBATH MOHITUSAMHU, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIooKeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB WU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TEN;

n300pakaTh M3y4aembie (UTYpBI, BBITOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

W3BJIEKATh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
penaTh TeOMETPUUECKHUE 3a/1a4i Ha BRIYUCIICHHUE YTJIOB MEK/Y MPSIMBIMU U
MJIOCKOCTSMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA ABUKCHUM;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHHUsS] MHOTOTPAHHHUKOB M TE€J BPAILCHHUS: CEUYCHHS LWJIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUS KOHYca (MapaijieabHbIe

/
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e JIOKa3bIBaTh TEOMETPUYECKUE YTBEPKICHUS;

e TMPUMEHATH TEOMETPHUYECKUE (DAKTBHI IJIsI PEIICHUS CTEPEOMETPUUECKHUX
3a/lay, MPEANOJaraloliMX HECKOJbKO INAroB PEIICHMS, €CIH YCIOBHUS
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOU dopme;

e peumarh 3aJa4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUN H
HaX0JICHUE TEOMETPUUECKUX BEIUYUH;

e TMPUMEHATH NPOTPAMMHBIC CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

e TMPUMEHATH NOJIYUYEHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATDH, AHAITM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATHh H3YyUYCHHBIC MOHSITHUSA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMOMCKA PEIICHUS MaTeMaTHYeCKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealIbHbIE CUTYyalluud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

e UMETh MPEJCTABJICHUS OO0 OCHOBHBIX ATalax pa3BUTUA T'€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

- \
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10 KUIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiiecikue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypesr
1 BBenenue B crepeoMeTpuio 18 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSMBIX U 3
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYTIBI ¥ paccTOSHUS 16 1
MHororpanHuku 6 1
BekTops! B IpocTpaHCTBE 11
g HOBTOPGHHG, 000011IeHNE U CHCTEMATH3 AU 14 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

- A

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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Bnageney KyHu Mana KOpbeeHa

- vy

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  TIpaktuseckume (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHanuTH4YECKas TEOMETPUS 15 1
) [ToBTOpEHME, 0606meHI:Ie " 1 |
CUCTEMaTHU3aIlUs 3HAHUM
3 O6bEM MHOTOTpaHHHKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepxXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBmxeHus 5 1
7 [ToBTOpEHwUE, 0606HI€HI:I€ " 17 )
CUCTEMaTHU3aIUs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 8 0




HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IpaBUIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpsSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpeOMETPHH: TOUYKA, IPSMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
MpaBuIia U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapaUICIIBHBIX NPAMBIX
(OTpe3KoB), cepeIMHBI OTpe3Ka

[TonsTus: MepeceKkaromuecs mI0CKOCTH,
Nnepecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHne
POCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX OOBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

6

AxcuoMebl CTCPCOMCTPHUU U IICPBLIC

CHENCTRUA N3 HUX

/
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MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U TIOCKOCTEH

N300paxkenue ceueHuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOAAT YEPE3 UX
pébpa. M3o0pakeHue nepecedeHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUCHUN
Pa3HBIMU IIBETAMH

N306paxkenune ceueHuit nupamuibl, Kyoa
U IIPU3MBI, KOTOPBIE IPOXOIAT YEpPe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MoCTpOCHHBIX CEUCHUN
pa3HBIMU IIBETAMH

10

11

12

13

Merton creoB i TOCTPOSHUS CeUeHUN

Merton cnenoB 11 TOCTPOEHUSL CEUCHUM.
CBoiicTBa iepeceueHuil MPsIMbIX U
IJIOCKOCTEN

Meron cieoB AJis IOCTPOCHUS CEUECHUM.
CBoiicTBa nepeceueHuil MpsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenuit B mupamuse, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIUCh 11aroB
IIOCTPOEHUS

/

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
OencteuteneH ¢ 05.02.202 nS‘%‘FH%

RokyMEFRESHHy g ® mpaspuze. e
0 pNEKTPOHRASIF T GHIAMERIPCOPax. Cosnanne

BBIHOCHBIX UEPTEIKEH U 3aITMCH 1IaroB

Bnageney KyHu Mana KOpbeeHa
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15

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aIKCh 11aroB
MIOCTPOEHUS

16

[ToBTOpenue nnanumerpun: Teopema o
NPONOPIMOHATBHBIX OTpe3Kkax. [Tomodue
TPEYTrOJIbHUKOB

17

IToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUHU

18

19

20

KoHnTtponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

B3anmMHoe pacrnoniokeHue NpsMbIX B
npoctpaHcTBe. CKpelBaroImuecs
npsMele. [Ipu3Haky ckpermBaomuxcs
npsaMeix. [lapannensHble npsMble B
IPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TIPSIMOM, NIPOXOAIIECH Uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsiMoii. JIleMMa o nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapannensHOCTb TpeX MpsiMbIX. Teopema

/

o

CepTugukat OE4]
[encTtButeneH c

Bnageney KyHu Mana KOpbeeHa
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OOKY NMMCAH
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0 T}la_éx [apajieabHbIX HpﬂMLﬁ. Teopema
EHT MO
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npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B napajsienbHON NPOSKIUU

23

24

25

26

27

28

[lenTpanbpHas mpoekuus. Yroi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXy NPSIMbIMHU

3agauun Ha J0Ka3aTeNnbCTBO U
UCCIIeIOBaHKE, CBSI3aHHbIE C
PacIoJIOKEHUEM PSIMBIX B
IIPOCTPAHCTBE

[ToHsTHA: MTapaIeNIEHOCTD MPSIMOU
IUIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMOU M TUIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

['eomeTpryeckue 3a1auu Ha BBIYMCIICHUE
Y JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapaJuIEIbHOCTBIO NPSAMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE

ITocTpoeHue ceyenus, IPOXOASILEro
4yepe3 JaHHYIO NIPAMYIO Ha YEPTEKE U
[apaJuIeIbHOTO APYroy npsamMoit. Pacyér
OTHOILEHUN

[TapamienbHas NpoeKLKs, IPUMEHEHHE

JJId TIOCTPOCHUSA CceUYCHUI Ky6a n
napajjejacnuiicaa. CBoiicTBa

/

Hap__annenennne,ua n HpI/I3MBI\

A ALl

LOKYN
SJIEKTPO

1IEE2

MEHT I IU,I:II,I vivAR

oL AT dERgKocTH. [pnsnakn

HaPaJI.HGJIBHOCTI/I ,Z[BYX ILIOCKOCTEH

NEERT7
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30

31

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICIKALILYIO TAaHHOM TJIOCKOCTH U
CIEICTBUS U3 HEE

CBolicTBa napauieabHbIX INIOCKOCTEN: O
NapauieTbHOCTU MPSIMBIX IEpECceUeHus
IIPU [IEPECEUEHUN IBYX MapaliesIbHbIX
MIJIOCKOCTEH TpeThei

32

CBolicTBa napajuieabHbIX INIOCKOCTEMN:
00 oTpe3Kax MnapajuieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEKAY MapajlieIbHbIMU
IUIOCKOCTSIMU; O TIEpECEYEHNUHN IPSMOM ¢
JBYMsI ITapaJJIENbHBIMU TUNIOCKOCTSIMU

33

[ToBTopenue: Teopema [ludaropa Ha
IUIOCKOCTH

34

35

IToBTOpEHME: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiejenumneia

36

Brruucnenue aMH OTpE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM TapajuIeseuIe e

37

[IeprieHIUKYIAPHOCTD NPAMOU U
miockocTH. [Ipru3Hak
NEePHEHANKYISIPHOCTH IPSIMOMN U

/

o
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yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEeHIUKYISAPHON K IMITOCKOCTH

39

40

41

[IimockocTH U NepHeHIUKYIPHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

[leprieHquKyNIAp ¥ HAKIOHHASL.
[TocTpoeHue neprneHauKyasapa u3 TOUKU
Ha MPAMYIO

[leprieHquKynAp ¥ HAKIOHHAS.
[TocTpoeHue neprneHauKysapa u3 TOUKu
Ha MPAMYIO

42

Teopema 0 TpEX nepHneHAUKYIISIPax
(mpsimast 1 oOpartHas)

43

44

Teopema o Tpéx nmeprneHAnKyIsIpax
(mpsimast U oOpartHas)

VYromn Mexy CKpelBaroIuMUCs
IPSMBIMH

45

[Tonck neprneHIuKyIsapHBIX MPSAMBIX €
IIOMOIIBIO ITEPIEHIUKYIISIPHBIX
IJIOCKOCTEN

46

47

OpToroHanbHOE IPOEKTUPOBAHKE
[Toctpoenue ceuenuii kyba, mpU3MBbI,
NPaBUIBHOM MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOM MPOEKINH

[Toctpoenue ceueHuit kyda, mIpU3MBL,

/

o

o

48
OOKY

'MBPHDOFORATBMOIA Rpoeku

Hp'dBl/lJ'le()ﬁ MUpaMHUuIbI C HONI‘OHIBIO

SJIEKTPOHHOM NOANUCHIO
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49

CumMMeTpHs B IPOCTPAHCTBE
OTHOCUTEJBHO II0cKoCTH. [ImockocTu
CUMMETpPUI B MHOTOI'paHHHUKAX

50

51

52

[Ipu3Hak nepnesauKyJISpHOCTH IPSAMOM
U IUIOCKOCTH KakK CIEACTBUE CUMMETPUU
[TpaBuiIbHBIE MHOTOIpaHHUKH. Pacuér
paccTOsHUM OT TOYKHU J0 IUNIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

53

Crioco0ObI ONyCTUTh MEPIIEHAUKYIISAPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJyIeIbHON NPAMON

54

55

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN
KonrtponsHas padora "B3anmuoe

pacIoI0kKEeHHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

56

[ToBTOpEeHME: yroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

57

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOIUMHUCSA ITPAMBIMU B
IIPOCTPAHCTBE

/
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59

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPAHHOTO yrja

60

61

62

63

[lepnenquKyIsIpHBIE IIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISAPHBIX
TJIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
MEPECECUCHUS ABYX MIOCKOCTEN
MEePIEHANKYIISIPHBIX TPEThEH IITOCKOCTH

[TpsMoyronbHbIM napaienenunen; Kyo;
U3MEpPEHUs, CBOICTBA IPSIMOYTOJIBHOTO
napaJenenunesa

CTepeOMeTpI/I‘IGCKI/IC U IPUKIIaJIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHbBIM
PacCIoJIOKEHUEM NIPSAMBIX U IINIOCKOCTH

64

[ToBTOpEHME: CKpEeNMBAIOIIMECS
MMpsAMbIC, TaPAJIJICTIBbHBIC INIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'PaHHUKAX

65

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPEIIMBAIOIINXCS MPSIMBIX, PACCTOSIHHIE
MEX1y CKPELUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

66

PaccrosiHre OT TOUKH 10 TIIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

Briuyucnenue pa CCTQIHUN MEKY

/

o

CepTtugukar OE4

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa

o

6700KY
ANIEKTF

PB07F1FEC

'M EWFHW%MCH HpSIMBIMI/] C
0 HAOWLHO MRPISB FOIK Y SIPHOH

305 ROE5Q6 PR 7C1BEOF2




TpéXrpaHHslidl yroi, HEpaBeHCTBa IS
TpPEXIPaHHBIX yrioB. Teopema

/

68 1
[Tucdaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOTO yIJia
69 DeMeHTHI ChepruiecKoil reoMeTpuu: |
reoJIe3NYECKUE JINHNUU Ha 3emiie
70 KonTponbnas pabota "Yrisl u |
paccrosiHus"
71 CucreMatu3anus 3HaHUH 1
"MHOrorpaHHuK 1 €ro 3JeMeHThI"
7 ITupamupa. Buasl nupamun. [paBuiibHas |
nupamua
73 [Ipusma. [IpsiMast U HaKJIOHHAS IPU3MBIL. 1
IIpaBunpHas npusma
74 [IpssMo#t mapainenenunen, 1
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo
75 Brinykiieie MHOTOTpanHuku. Teopema |
Ditnepa
Brinykibie MHOrOrpannuku. Teopema
76 Diinepa. [IpaBuiibHBIC U 1
MOJTYTTPaBUIILHBIE MHOTOTPAHHUKH
77 KonTponbHas padota "MHoOrorpaHHUKT" 1
73 [TonsiTie BeKTOpa HA TUIOCKOCTU U B 1
MIPOCTPAHCTBE
79 CyMma BEKTOPOB N\ 1
o goAOKYMBELL DAL A, 1
SNIEKTROHHOW NOAMNUCHIO
81 [IpaBuio napasuienenumnena 1
CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
[eicTeuteneH ¢ 0892.2026 no’ MHFESHHE BEKTOPA HA IHCII| 1

Bnageney KyHu Mana KOpbeeHa
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Paznoxenne BekTopa 1o 6azucy Tpéx

/
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83 BEKTOPOB, HE JIKAIIUX B OJHOMI 1
IJIOCKOCTH
84 CkansipHo€ NMpOU3BEICHHE 1
25 Brruncienue yriia Mexy BEKTOpaMH B |
MIPOCTPAHCTBE
86 [Ipocreiinmue 3an1aun ¢ BEKTOpamMu 1
87 [Ipocretiiue 3aa4u ¢ BEKTOpaMu 1
88 [Ipocreiimue 3an1aun ¢ BEKTOpamMu 1
89 O060011IeHNE U CUCTEMATU3AIHs 3HAHUN 1
90 HtoroBast KOHTpoOJIbHAs paboTa 1
91 Wrorosas koHTpoJibHas paboTa 1
92 O00011eHNEe U cUCTEMATH3AllNs 3HAHUH 1
93 O00011eHNe U CUCTEMaTU3aLNS 3HAHUI 1
94 O00011eHNEe U cUCTEMATH3AIlNs 3HAHUH 1
95 O00011eHNe U CUCTEMaTU3aLNS 3HAHUI 1
96 O0o001IeHNEe U CHCTEMAaTH3alis 3HAHUH 1
97 O00011eHre U CUCTEMAaTU3ALNS 3HAHUI 1
98 O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH 1
99 O00011eHne 1 cUCcTEMaTU3aINS 3HAHUI 1
100 O00011eHNEe U cCUCTEMATH3AINS 3HAHUH 1
101 O0001eHne 1 cucTeMaTU3aINs 3HAHUI 1
102 O00011eHNEe U cUCTEMATH3AINS 3HAHUHI 1
2\
102

QE%H%EQPHB‘EHE%%ACOB 1o
REBANAGH

noanncbio




11 KJIACC

/

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
IToBTOpenue Temol "KoopauHaTel
1 BEKTOpA Ha MJIOCKOCTH U B 1
npocTtpaHcTse”
’ [ToBTOpenue Temsl "CkansgspHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria |
MEXy BEKTOpaMH B pOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOM, |
MIPOXO/ISIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE IJIOCKOCTH, HOPMAJb, |
YpaBHEHHUE MJIIOCKOCTH B OTpPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHue 1
2 JIuHeliHbIe HEPABEHCTBA, JIMHENHOE 1
MporpaMMHUpOBaHUE
9 JIuneliHbIe HEPABEHCTBA, JIMHENHOE 1
MpOrpaMMHUPOBaHUE
10 AHaTNTHYECKUE METOIbI pa@fTa yria 1
AOKYMERK INO#EIAMGAR B Mmuororparmukax
SNEKTPOHHOU NOANMCBIO ..
14 HAJIUTUYECKNE METO/BI pacugra yria 1
Cepngukar OE42607FIFEC393p2k3GATBEROBERNE B MHOTOpanHuKax
OencteuteneH ¢ 05.02.2026 no 01.05:2027
Bnageney KyHu Mana KOpbeeHa
/

o




12

dopmya pacCTOSHUSL OT TOYKH J10
IUIOCKOCTH B KOOpAMHATAaX

13

14

HaxoxaeHre pacCTOsHUI OT TOUKHU 10
IUTIOCKOCTH B KyOe

Haxoxnenue paccTosHUN OT TOYKH 10
MJIOCKOCTH B TIPABUIIBHOU MUPAMU/IS

15

KontponbHast pabora "AHanutuveckas
reomerpus"

16

17

CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU
CedeHusi MHOTOTPAaHHUKOB: METO/T
CJIEIOB

18

CeueHus MHOTI'OIrpaHHUKOB!
CTaHJAPTHBIC INIOCKOCTHU, TEPCCCUCHUA
MMPAMBIX U IUIOCKOCTEM

19

20

21

[TapannenbHbIE TIPSMBIE U TUNIOCKOCTH:
NapaJiyieIbHbIE CEYEHUs

[TapannenbHble TpsAMbIE U IUNIOCKOCTH:
PacyE€T OTHOLIEHUN

[TapannenbHbIE TPSIMbIE U TUNIOCKOCTH:
YIJIBI MEK1Y CKPEIIMBAIOIIUMHUCS
MPSIMBIMU

22

[lepnenauKyIsipHBIE TIPSIMBIE U
IIJIOCKOCTH: CTaHIAPTHBIE MAPBI

/
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23

[lepneHuKynsipHbIE NPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIECHIUKYIIIpax

24

[IepnieHauKynsIpHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHME: MIOMIAIH
MHOTOYTOJTbHUKOB, (POPMYJIBI JIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Mst
[ToBTOpEHME: MIOMIAIH
MHOTOYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0MIAIEH, COOOpaKEHUS 1O 100U

[ToBTOpEHME: MIOMAAN
MHOTOYTOJIbHUKOB, ()OPMYJIBI JJIs
iomiaiel, cooopakeHus moaoous

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs MOA00us

29

30

[Tnomanu cedeHnit MHOTOTPaHHUKOB:
TUTOIIAAN TOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaKEeHUS 1O 100Mst

KonTtponbhas padora "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOT'OIPAaHHUKOB"

Q0néM Tena Q0BeM OTPIMOYTOTHHOTO

4 31

MERRHEAPIAE A

0 OOKY
? EKTP

OB QI NA MG Ky6a, 0
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CrepeoMeTpuueckre 3a1auu, CBI3aHHbIE
33 ¢ 00BEMOM TIPSIMOYTOJIBHOTO
napasuiesenumneia

HpI/IKJIa[[HLIe 3aga4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00bEMA PSIMOYTOJIBHOTO
napajuiejenunena
35 O0BEM MIPSAMOIA TPU3MBI

CrepeomeTpuuecKue 3a/1a4u, CBI3aHHbIC
36 C BBIYHCIICHUEM 00BEMOB IPSIMOMA
IPU3MBI

HpI/IKJIa)IHI)Ie 3aga4u, CBA3aHHBIC C

37 < N
00BEMOM MPSMON MPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
38 onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM MPU3MBI
Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
39 omnpenenénHoro uHTerpana. O0bEM
MUPAMU/TBI
®dopmyna 00bEMA TUPAMUIBIL.
40 OTtHomeHNe 00bEMOB TUPAMU]T C
O0IIUM YTIIOM
®dopmyna 00bEMA TUPAMUIBIL.
41 OTtHo1eHne 00bEMOB TUPAMU] C
O0IIUM YTIIOM
s ) Crepeoxetrprecke 38AA%H; CBA3AHHBIC
0 NOKYMEHDPFRYATIMEBEHOHHON IPU3NbI
23” EKTPO W%W@&Jﬂe 3a/1a4u, ¢BSI3aHHbBIC
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[Ipuknanueie 3axaun mo Teme "OObEMBI

/

44 Ten", CBsA3aHHBIE ¢ 00HEMOM HAKIOHHOM
MIPU3MBI
45 [Mpuknanueie 3axaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHUIBI
46 [Ipumenenue 00bEMOB. Beruucienue
PacCTOSIHUSA A0 MIOCKOCTH
47 KonTponbnas pabota "O6béM
MHOTOTpaHHUKA"
Hunuuapudeckast HOBEPXHOCTb,
48 00pa3yromue MUJINHIPUIECKOM
MOBEPXHOCTHU
49 Humuuap. [IpsMoi KpyroBon HUIMHAD.
[Tmonaar MOBEPXHOCTH HWIIMHIPA
50 Konunyeckasi moBepXHOCTh, 00pazyroIue
KOHHYEeCKOU noBepxHoctu. Konyc
51 CeueHune KOHYyca MI0CKOCTBIO,
napaieIbHOM MIOCKOCTH OCHOBAHUS
52 Yceuénnslit konyc. M3o00paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB
53 [Tnomaas OOKOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa
54 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpruecKkue 3a1auu Ha
0 AOKYME- WSO B prrancien,
3NEKTPO %%&QWN%%HQHIZ UWJIMH[IpA,
CepTtudukat 0E42607F1FEC39 50t EACOFFB7CIBEOF2
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CrepeomeTpHuuecKue 3a1a4u Ha
56 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOCHUEM CEUEHUHN IIWIUHIPA,
KOHYca
57 [Ipuxiagnaelie 3a1a4u, CBsI3aHHBIE C
IIMHAPOM
53 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
UIMHAPOM
59 Cdepa u map
[lepeceuenue chepsl u mapa ¢
60 iockocThio. Kacanue mapa u chepsl
TUTOCKOCTBIO. Bu u m300pakenue mapa
[Tepeceuenue ceps u 1apa c
61 ockocThio. Kacanue mapa u cepbl
TUTOCKOCTBIO. Byt 1 m300pakenue mapa
2 VYpasuaenue chepsl. [Inomans chepst u
e€ yacrei
63 Cummetpus cdepsl 1 mapa
CrepeomeTpHueCcKHe 3a/1a4l Ha
64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO
CrepeomeTpHueCcKHe 3a/1a4l Ha
65 JI0Ka3aTeIbCTBO U BBIYUCICHHE,
- eBA3atHbie-co-eeporHHHHapQM,
[ OKYMERTTRCSHPACKRHCEUCHHUH TIIQCKOCThIO
0 ANTEKTPOHHRARARARMERIR:, casanHbe co
66 .
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[ToBTOpEHUE: OKPYKHOCTH Ha
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67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00HS

68 Paznuunbie KOMOMHALIMY TEI BpaICHUS
¥ MHOTOTPAHHHUKOB

69 3agauu o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

70 3agauu o Teme "Tena ¥ MOBEpXHOCTH
BpaieHus"

71 KonTponpHas padora "Tena n
MOBEPXHOCTHU BpaleHus"

7 O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO IUJIMH]IpA
Brruucienne 006EMOB TEN ¢ TOMOIIBIO

73 omnpenenéHHoro uHTerpana. O0bEM
KOHyca

74 IInomiaau 0OKOBOI M MOTHON
MOBEPXHOCTH KOHYyCa
CrepeomeTpuyueckue 3a/1auu, CBI3aHHbIC

75 C BBIYHCIIEHHEM 00BEMOB IIMITHH]IPA,
KOHycCa

76 [Ipuknanueie 3aaaun o Teme "OO0bEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 1Iapa u MapoBOTO CEKTOpA.

-7 Teopema 06 00BEMe Tmapa. Thjomans

0 DOKYMEREABOLTHpEAR TpruccKue Janaun,
N EKTPO"&E'@MQ&E'M@IGHHGM odréMoB




11apa, [apoBOr0 CETMEHTA U 1IapOBOT0
CEeKTopa

78

[Mpuknanueie 3axaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaneio ceprr. COOTHOIICHUS
MEXy TUIOIIASIMU TIOBEPXHOCTEH 1
00BpEMaMU ITOTOOHBIX TENI

79

[TomoOHBIE TENa B IPOCTPAHCTRBE.
N3menenne 00bEMa pu 1o 100UH.
CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHbIC
C BBIYUCIICHUEM 00BEMOB TET U
10181 TOBEPXHOCTEN

80

81

82

83

Kontponbnas padota "[lnomann
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

JIBIKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. JIBHKEHUS U PaBEHCTBO
¢uryp. OGimue cBoiCTBa IBUKEHUIN

Buael n1BukeHMi: napauieIbHbIN
IIEPEHOC, LEHTPAJIbHAsl CHMMETPHUS,
3epKaJIbHasi CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOU

[IpeoOpazoBanms nomoous. [psmas u
cdepa Ditnepa

84

I'eomeTpuyeckue 3a1aun Ha
IIPUMCHCHUEC NBUXXCHU S

/

’500KY
QNEKTP

M éﬁ)ﬁ%w&m@ma "BGKTO\F bl B
OHREVMBHACHIO
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86

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJIOB Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEH B IpOCTpaHCTBE"

Ob6o6maromee nosropenue 11 nmonsTuit
1 MeToJ10B Kypca reomerpun 1011
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee mosropenue 11 monsTuit
U METOJ0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

89

O6o06matomiee moropenue 11 monsTuit
U MeTOJI0B Kypca reometpuun 1011
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

90

O6o06matomiee moropenue 11 monsTuit
1 MeTOJI0B Kypca reomerpuu 1011
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHUIM:
"O6beM MHOTOrpaHHUKA"

91

O6o06matomee moBropenue 11 moHsTHI
1 MeTo/10B Kypca reomerpun 1011
KJ1aCCOB, CHCTEMaTH3aIHs 3HAHUIM:
"ITnomaay MOBEPXHOCTH U 0OBEMBI

/

KPYTJIBIX TE" N

O
IJIEKTP
92
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"TTnomany MOBEPXHOCTU U O0BEMBI
KpyIJibIxX Ten"

93
94

Hrorosas KoHTpoJIbHAS paboTa

HtoroBast KOHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3auus 3HaHUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTtopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B pa3BUTUHU

(‘ORPPMPHHLTX I/TH')R'PHPPHT-.TX u

/
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COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BuTUs CTEPEOMETPUU KaK

102 HayKH U €€ poJib B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT ni

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

4 \

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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