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IHHOACHUTEJIBHAA 3AIIUCKA

JlanHoe moypoyHoe MmIaHupoBaHue yueOHoro kypca «Maremaruka: reometpusi» aist 10-11 xinaccos
pa3paboTaHa B COOTBETCTBHUHU C:
1. ®enepanbHOl 00pa3zoBaTeNbHOI MPOrpaMMoii cpeHero oomero oopazoBanus (mpuka3 MuHHCTEpCTBA
npocBemenuss Poccuiickoit ®eneparun ot 18.05.2023r.Ne 371 «OO6 yrBepxkacHUU (DenepanbHOM
o0pa3oBaTeNpHON MpOrpaMMBbl CpeIHEro o0Iero oopasoBanus» ( 3aperectpupoBad ot 12.07.2023r. Ne
74228)
2.QenepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHJAPTOM CpEAHEro odmero oOpasoBaHus /
npuka3z MunuctepcTBa npocsemenus Poccuiickoit @enepamuu ot 12 aBrycra 2022 roga Ne 732 «O6
YTBEPXKICHUH (eepabHOIO TOCYAAPCTBEHHOr0 00pa30BaTENLHOTO CTaHAApTa CpEeIHEro OOIIero
o0pa3zoBaHHY,;
3. @enepanbHON paboueil mporpamMmol cpeaHero oOmero odpa3oBaHus. MareMaTHKa: TeOMETPHUs—
Mocksa, 2023;
4. OcHOBHOI 00pa3oBaTeNbHON TporpamMmoi cpeanero obmiero oopazoanmsi MBOY «llapTuzanckas
mkoJjia uM A.Il.bornanosay;
5. VueoOnbsim mranom MBOY «Ilaptuzanckas mkona uM A.I1.bormanosa» na 2024/2025 yueOublit ro;
6. [TonoxxenueM o pa3zpaboTKe U YTBEPKISHUHN padOYNX MPOrpaMM yueOHBIX MPEAMETOB.
Cpoxk peanmu3zarmu nporpamMmel — 2024-2025 yaeOHblit ro.

['eomeTpus sBasieTCSl OHUM U3 0a30BbIX KYpCOB Ha YPOBHE CPEHET0 00111ero 00pa30BaHus, TaK KaK
obecreyrBaeT BO3MOXHOCTb U3YUYEHUS AUCLHUIUIMH €CTECTBEHHO-HAyYHON HAlpaBJIEHHOCTH U IPEMETOB
TYMaHUTApHOTO IMKIA. [lOCKONBKY JIOTHUECKOE MBIIUICHHE, (opMuUpyeMoe TpU H3YYCHUH
00y4aroIMMUCs NOHATUIHBIX OCHOB I'€OMETPUH, IIPU JI0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU LEMOYKH
JIOTUYECKUX YTBEP)KICHUI IpU PEIIEeHUH I€OMETPUUECKHUX 3a]ad, YMEHHE BBIIBUraTb U OIPOBEPrarh
TUIOTE3bl HEMOCPENCTBEHHO HCIOJBb3YIOTCS IPU PELICHHHM 3a/Jad €CTECTBEHHO-HAyYyHOro IMKJIa, B
YaCTHOCTH (PU3UYECKUX 3aJ1au.

Lenb ocBoeHMsI MporpaMMbl yueOHOro kypca «l'eomeTpus» Ha yriyOJE€HHOM ypOBHE — pa3BUTHE
WHIUBUAYAIBHBIX CIIOCOOHOCTEH O0Oy4YaloIUXCsl NpU H3YYEHHMM TeOMETPUH, KaK COCTaBJIAIOIIEH
npeaMeTHoi obnactu «MaTteMaThka U MHQOpMaTHKay yepe3 oOecriedeHrne BO3MOKHOCTH MTPUOOpETEHUs
U WCIOJIb30BaHUA OoJiee IIyOOKHX T€OMETPUUYECKUX 3HAaHUN W JeHCTBU, crienn(UUHBIX T€OMETpUHU, U
HEOOXOAMMBIX JJIsi YCIHEIIHOro Npo(ecCHOHANBHOTO 00pa3oBaHMs, CBA3aHHOTO C MHCIHOJIb30BAHHUEM
MaTEeMaTHKHU.

[IpuopuTeTHBIMM 3ajladyaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YPOBHE, pACIIUPSIOIUMH U
YCUJIMBAIOIKUMU Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

pacuIpeHre MNpeICTaBIeHUs O TeOMETPUM KaK 4YacTH MHPOBOM KYIbTyphl M (popMupOBaHHE
OCO3HAaHUS B3aMMOCBS3H F€OMETPHUH C OKPYKAIOIIUM MHUPOM;

(dbopMHUpOBaHKE NPEICTABIECHHUS O IPOCTPAHCTBEHHBIX (PUTYpax Kak O BaKHEHIINX MaTeMaTHUECKUX
MOJIETISIX, TO3BOJISIOIIMX ONMCHIBATH M M3ydaTh pa3HbIE SBJIECHUS OKPYKAIOLIEro MHpa, 3HAHHE
MOHATUIHOTO amnmapara 1o pasaeny «CtepeoMeTpus» yueOHOTo Kypca TeOMeTpHH;

(dbopMUpOBaHHE YMEHHUS BIIAJ€Th OCHOBHBIMHU IOHSATHUSIMHU O NPOCTPAHCTBEHHBIX (GUTYpax M HUX
OCHOBHBIMH CBOMCTBaMH, 3HaAHUE TEOPeM, (OPMYI U YMEHHE UX IPUMEHSTh, yMEHUS JOKa3bIBaTh TEOPEMBI
Y HaXOJMUTb HECTaHJApPTHbBIE CIIOCOOBI pEIIeHUs 3a/1a4;

(dbopMHpoOBaHKE YMEHUS paclO3HABATh HA YEPTEkKaxX, MOJEIAX U B peaIbHOM MUPE MHOTOT'paHHHUKH
U Tella BpallleHus, KOHCTPYHPOBATh F€OMETPUUECKHE MOJIETH;

¢dbopmMHUpoBaHHE TOHMMAHUS BO3MOXKHOCTH AKCHOMAaTHYECKOTO0 TOCTPOCHUS MaTeMaTHYecKHX
Teopuit, GOpMUPOBAHNE TOHUMAHHUS POJIN AKCMOMATUKHU MIPH NMPOBEICHUH PACCyKICHUII;



(dbopMUpOBaHHE yMEHHUS BJIaJE€Th METOJAMH JI0KA3aTeIbCTB M AJITOPUTMOB PEIICHUS, YMEHUS UX
IIPUMEHSITh, IPOBOUTH JOKA3aTEJIbHbBIE PACCYKICHUS B X0/I€ PELLICHUS CTEPEOMETPUUYECKUX 3a/]1a4 U 3314
C IMPAaKTHYECKUM COJepKaHueM, (GOpMUPOBAHUE MPEACTABICHUS 0 HEOOXOJUMOCTH JOKA3aTEeNbCTB MPU
00OCHOBAaHMM MaTEeMAaTUYECKUX YTBEPKICHUA M POJIM AKCMOMATHUKM B TPOBEICHHUU JICAYKTHUBHBIX
pacCyXIeHHUI;

Pa3BUTHE U COBEPLICHCTBOBAHNE MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW 00ydarommxcs,
M03HABATEIbHON AaKTHMBHOCTH, HCCJIEIOBATEIbCKUX YMEHHM, KPUTHUYHOCTH MBIIUICHUS, HMHTEpeca K
U3Y4YEHUIO T€OMETPUH;

¢dbopMupoBanue (pyHKIHOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM M€OMETPUH: YMEHHUSI Paclio3HaBaTh
IIPOSIBJIEHUSI TE€OMETPUUECKUX IOHSTUHM, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX JKU3HEHHBIX
CUTyallusiX Y TPpU U3YUYEHUU JPYrUX Yy4eOHBIX MPEAMETOB, TMPOSIBICHUS 3aBHUCUMOCTEH W
3aKOHOMEPHOCTEM, MOJAEIUPOBAHUS pEAIbHBIX CUTYallUH, HCCIEJOBaHUS IIOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINH MTOJIyYeHHBIX PEe3yIbTaTOB.

OCHOBHBIMHU cOZiEpKATEIbHBIMU JHHUSIMH yueOHoro kypca «['eomerpusi» B 10-11 kiaccax
aBisAtOTCs: «[IpsMbIe U TNIOCKOCTH B IPOCTPAHCTBEY, «MHOTrOrpanHukmny, «Tena Bparienus», «BekTopsl u
KOOpPJMHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH TMOHATUSMU,
PEIICBAaHTHBIMYM T€OMETPUHU HA YriIyOJIEHHOM ypoBHE oOydeHus B 10—11 kimaccax, OTHOCHTCS KO BCEM
COJIEP>KaTENIbHBIM JIMHUSIM Y4eOHOTO Kypca, a (GopMHpOBaHHUE JIOTUYECKUX YMEHUH pacrpenensercss He
TOJIBKO IO COJEp)KaTeIbHbIM JIMHUAM, HO U 1o roaaMm oOydenusa. CoxaepxaHue oOpa3zoBaHUS,
COOTBETCTBYIOIIEE MpPEIMETHBIM pe3ylbTaTaM ocBoeHusi DenepanbHON pabouell IPOrpaMMBIL,
pacnpeeiéHHBIM 10 ToAaM OOyuYeHus, CTPYKTYPUPOBAHO TaKMM 00pa3zoM, 4TOObI KO BCEM OCHOBHBIM,
MPUHIMITUATIBHBIM BOIIPOCaM o0ydYaromrecss o0pamaiuchk HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIAJICHUE TEOMETPUUYECKUMHU TOHATHUAMU U HaBBIKAMU IIOCJIEJIOBATEIBHO M IOCTYINAaTENbHO, C
COONIOZICHUEM TMPHUHIIMIIA [PEEeMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIOYAaThb B OOIIYyI0 CHUCTEMY
F€OMETPUUYECKUX NPEJCTaBICHUN OO0yJarommxcs, paclupsist U yriayonsst e€, oOpa3ys IpouHbIe
MHO>KECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE MTO3BOJISIET:

co3nath  ycioBus i aupdepeHumanuu  oOydyeHMs, MOCTPOCHHMSI — MHIMBHyaJIbHBIX
o0Opa3oBaTeNbHbIX MPOrpaMM, OOECHEYHUTh YIIIyOJNEHHOE H3yuYe€HHUE TIE€OMETPUHM KaK COCTaBJISIOIIEH
yueOHoro npenmera «MaTemMaTukay;

MIOATOTOBUTH OOYYaIOUIMXCS K MPOJIOJDKEHUIO U3yYEHUsI MaTEMATUKHU ¢ Y4€TOM BbIOOpa Oyayliei
npodeccun, odecreurnBas IPeeMCTBEHHOCTh MEK/Y OOIIUM U MPO(heCCHOHATBHBIM 00pa30BaHHEM.

Ha uzyuenue yuebHOro xypca «I'eomerpusi» Ha yriayonéHHom ypoBHe oTBoautcsa 204 vaca: B 10
knacce — 102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 daca B Heziemio).

COJEP/)KAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, MmpsiMas, IMIOCKOCTh, MpocTpaHCTBO. [lonsTHe 00
aKCHOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIECTBUSA U3 HUX.

B3aumHoe pacronoxkeHue MpsAMBIX B TMPOCTPAHCTBE: IEpeceKalolluecs, NapaiieibHble U
cKpemuBawomuecs npsmbele. [Ipu3Haku ckpemumBaromuxcs NpsAMbIX. [lapamnensHOCT OpAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapauleNibHble MPSIMbIE B MPOCTPAHCTBE, MapaJUIETbHOCTD TPEX MPSIMBIX,
napaieIbHOCTh MpsIMOi M TtockocTH. [lapaienbHoe M IeHTpajdbHOE MPOEKTHPOBAaHUE, H300paKeHne
¢uryp. OCHOBHBIE CBOWCTBA IMapajIeIbHOTO MPOEKTHpoBaHUsA. M3o0paxkeHue ¢uryp B mapamienbHON
IIPOEKIMU. YTIBl C COHAIpPAaBJIECHHBIMM CTOPOHAMM, Yrojl MEXAYy MpPSAMBIMH B IIPOCTPAHCTBE.



[TapamienpHOCTh IUIOCKOCTEW: IapajulelbHblE IUIOCKOCTH, CBOMCTBA NapajuICIbHBIX IIJIOCKOCTEH.
[Ipocreiime MpOCTpaHCTBEHHBIE (UTYPbl HA IJIOCKOCTU: TETpa’p, Napajliesienunell, MOCTPOCHUE
CCUCHUM.

[lepnieH IUKYIAPHOCTD IPSIMOU U IIJIOCKOCTH: IEPIEHUKYJISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE, IPSMBIE
IIapaJuIeIIbHBIE U NIEPIEHAUKYIISPHBIE K IIJIOCKOCTH, PU3HAK NEPIIEHIUKYJIIPHOCTH IPSIMOM U IIIIOCKOCTH,
TEeopeMa O IPSIMON NEPIIEHAUKYIIPHON II0cKOCTH. OpTOroHanbHOE poekTrpoBanue. Ileprnenaukyisp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE OT MPSIMOW JI0 IIJIOCKOCTH, IMPOEKIHS
¢urypel Ha MIOCKOCTh. [lepneHAMKYISIPHOCTh IUIOCKOCTEH: NpPU3HAK MEPHEHIUKYISIPHOCTH IBYX
miockocTeil. Teopema 0 TpEX NepneHauKyIsapax.

VYIubl B IPOCTPAHCTBE: YroJl MEXAY NMPSMON M IUIOCKOCTBIO, ABYTPAHHBIM yroJl, JIMHEWHBIA Yol
IBYTPAHHOrO yria. TpEXrpaHHbId ¥ MHOTOTpaHHbIE yriibl. CBOWCTBA INIOCKUX YIJI0B MHOTOTPAHHOTI'O YIJIa.
CBolicTBa IUIOCKMX U JABYI'PAaHHBIX YIVIOB TPEXTpaHHOro yria. Teopembl KOCMHYCOB M CHUHYCOB JJIS
TPEXTPAHHOTO YIJIa.

MHOrorpaHHUKH

Bunael MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. llpusma: n-yronpHass npusma, npsmas U
HaKJIOHHAs MpHU3Mbl, OOKOBas W IOJHas IMOBEPXHOCTb Mpu3Mbl. [lapamienenunen, npsMOyrojbHbIN
napajuleJIenunes u ero cBorcraa. Kparuaiimme myT Ha NOBEPXHOCTH MHOTrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema Ilugaropa. Ilupamuna: N-yronbHas nupamujaa, NpaBUIbHAsS U yCe4uEHHas
nupamuabl. CBoiicTBa pédep M OOKOBBIX I'paHel MpaBUIIbHOW nMupamuibl. [IpaBuiIbHBIE MHOTOTPAHHUKY:
IIpaBUJIbHAsA NpU3Ma W IPaBUJIbHAs NHMPAMWUJA, NPABUIIBHAS TPEYrojbHAas NHPAMHUIA U INPABWIBHBIN
TeTpa’p, kyo. IlpeacraBienue o mpaBUIbHBIX MHOTOIPAaHHUKAX: OKTA’/IpP, JOACKA3Ap U UKOCAIP.

Bbrunciienue 37€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. [lnomans OokoBOiA
MIOBEPXHOCTU M IOJHON MOBEPXHOCTH MPSAMOW MpPU3MBI, IUIOLIA/Jb OCHOBaHWH, TeopeMa O OOKOBOM
MOBEPXHOCTH MPsMOU Mpu3MBI. [1omiane 60K0BOI MOBEPXHOCTH M TOBEPXHOCTH MPABHIILHON MIPAMHU/IHI,
TE€OpeMa O IJIOLIAI YCEUEHHOW MUPaMUIbIL.

CuMMeTpHsl B IPOCTPAHCTBE. DIIEMEHThl CHMMETPUH MTPaBUIILHBIX MHOTOTPaHHUKOB. CUMMETpHS B
[IPaBUJILHOM MHOTOTPaHHHUKE: CHUMMETPHsS NapajICNICNUIECd, CHUMMETPUS IIPABUIBHBIX IIPU3M,
CUMMETpPHUS TPABUILHON MTUPAMU/IBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOW BEKTOP, UIMHA HEHYJIEBOIO BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHBIE U IIPOTUBOIIOJIIOKHO HAIPaBICHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB.
JIeNCTBUS C BEKTOpaMU: CIIO)KECHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKECHHUE
BEKTOpa Ha uucio. CBOMCTBA ClI0KEHHs BEKTOpoB. CBOICTBA YMHOKEHHs BEKTOpa Ha uncio. Ilonsrtue
KOMIUIaHapHble BeKTOpbl. [Ipm3Hak koMImaHapHocTH TpEX BeKkTopoB. [IpaBmiio mapasuienenurena.
TeopeMa 0 pas3noXEHHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKkTOpaM. IIpsMoyrompHas cucrema
KoopauHaT B npocTpaHcTBe. KoopnumHatel BekTopa. CBA3b MEXAY KOOpPAMHATaMU BEKTOpa H
KOOpJAMHATaMM TOYEK. YTOJI MEXKAy BeKTopaMu. CKaJIsIpHOE IPOU3BEACHNUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHATHS: MIMHAPHYECKAs TTOBEPXHOCTh, KOHWYECKasl MMOBEPXHOCTb, cepruyeckas MOBEPXHOCTD,
oOpasyromue mnoBepxHOcTed. Tenma BpalieHWs: MWJIMHIP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map.
B3auMHoe pacnonoxeHue cdepsl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue ten
BpallleHus Ha TIoCKOCTH. Pa3BépTka numnunapa u konyca. Cummerpust cepsl 1 mapa.

O06BéM. OcHoBHBIE CBOKCTBA 00BEMOB Tell. Teopema 00 00bEMeE MPSAMOYTOJILHOTO MapauIesenuIeaa
u cienctBus u3 He€. OOBEM NMPSMON M HAKIIOHHOW MPU3MBI, TAJINHAPA, TUPaMHIbI 1 KoHyca. O0BEM 1apa
U I1apOBOI0 CETMEHTA.



Komb6unammu Ten BpaiieHust 1 MHOTorpaHHUKOB. [Ipu3ma, BrincanHas B IIIMHIP, OMUCAHHAS] OKOJIO
mumHapa. Ilepeceuenne cdepsl u mapa ¢ mwiockoctsio. Kacanue mapa u cdepsl miockocTsro. Ilonstue
MHOTOTpaHHHUKA, OMTMCAHHOTO OKOJIO cepbl, chepbl, BIUCAHHONW B MHOTOTPAaHHUK WJIM TEJIO BPALICHUS.

[Tnomaas MOBEpXHOCTH IIMIIMH/IPA, KOHYca, TuIomaab cdepsl u e€ yacreil. [logodue B mpocTpaHCcTBe.
OtHomienre 00BEMOB, IUTOMIAACH TMOBEepXHOCTEH MOMO0OHBIX Quryp. IIpeoOpa3zoBanue momOOUs,
romoreTHs. Perienue 3a1a4 Ha MIOCKOCTH € HCIIOIB30BAaHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTpoenue ceueHnit MHOTOIPAaHHUKOB M TN BpallleHUs: CEUYEHHUs IWIMHApA (MapajieibHO U
NEPIIEHAUKYIISIPHO OCH), CEYEeHHUsI KOHYca (IapasuielbHble OCHOBAHHUIO M MPOXOSIIUE Yepe3 BEpIINHY),
CeueHHUs IIapa, METOAbl MOCTPOCHUS CEUYEHMI: METOJ CJIEeIOB, METOJl BHYTPEHHETO MPOEKTUPOBAHUSA,
METO/JI IEPEHOCA CEKYLIEH MIIOCKOCTH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrops! B mpocTpancTBe. Onepanun Hajl BeKTopaMu. BekTopHoe yMHOKeHHEe BEeKTOpoB. CBOMCTBa
BEKTOpPHOro yMHOKeHus. [IpsimoyronbHas cucremMa KoopauHaT B mpocTpancTBe. KoopauHaTel BekTopa.
Paznoxenne BexTopa 1o 6asucy. KoopamHaTHO-BEKTOPHBIA METO/ IPU PEIICHUU T€OMETPUYECKHX 3a/1a4.

JBu:keHusI B IPOCTPAHCTBE

JBwxkenust npoctpancTBa. OroOpaxkenus. JIBukeHwuss u paBeHCTBO (uryp. OOmue cBoiicTBa
JBUKEHU. Bubl NBHYKEHUIT: TapajuienbHbIN epeHoC, IIEHTpalbHast CAMMETPUS, 3epKalibHAs CHMMETPHS,
MOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus noxodus. [Ipsimas u cdepa Diinepa.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA «I'EOMETPHUSI»
(YI'VIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knanckoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTh TPAKIAHCKON TO3MLIMU OOYYAIOMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YjieHa POCCUHCKOro OOILIEeCTBa, MPEACTaBICHHE O MaTeMaTHYECKUX OCHOBaX (YHKLIMOHHUPOBAHHUS
Pa3IMYHbIX CTPYKTYP, IBJICHUH, MPOIeyp Ipask/IaHCKOro 00111ecTBa (BHIOOPHI, OIPOCHI U IPYTOE€), YMEHHE
B3aMMO/IEHICTBOBATh C COLIMATIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMHU U Ha3HAYCHUEM;

2) naTpuMoTHYeCKOe BOCIIUTAHUE:

C(OPMHPOBAHHOCTh POCCUMCKON TpakIaHCKOM MJIEHTUYHOCTH, YBAXXKEHHs K NpPOIUIOMY U
HACTOSIIIEMY POCCHHMCKOM MAaTE€MAaTHKH, LEHHOCTHOE OTHOLIEHHWE K JOCTHIXKEHHUSAM POCCUHCKHX
MaTEMaTUKOB M POCCUHMCKONW MaTEMAaTHYECKON IIKOJBI, MCIOIb30BAHUE JTUX JIOCTHKEHUH B JIPYrHX
HayKaxX, TEXHOJIOTUSIX, cpepax SIKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEM pOCCHICKOrOo Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HaHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C IPAKTUYECKUM NMPUMEHEHHEM IOCTHKCHWM HAayKu U
JEeSITeNIbHOCTHIO YIEHOT0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyayIIEro;

4) 3cTeTMYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OSCTETHKY MAaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, peIIeHUH, pacCyXJIeHHH, BOCIPUUMUYHUBOCTh K MATEMaTUYECKHM acleKTaM pa3IMyHbIX
BUJIOB HCKYCCTBA;

5) puznueckoe BocniuTanme:

cOpPMUPOBAHHOCTh YMEHHUS MPHUMEHSTh MaTeMaTHYeCKHe 3HaHUs B HHTEpecax 3/0pOBOTO H
6e3omacHoro oOpasza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (30pPOBOE MHUTAHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHATUH M OTIbIXa, peryispHas (u3nueckas aKTHUBHOCTb), (hU3HUecKoe
COBEPLICHCTBOBAHUE IIPH 3aHATUSX CIIOPTUBHO-030POBUTEIBHON JEATENBHOCTHIO;

6) TpynoBoe BocnuTaHme:



TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH TPYAOJIIOOMS, HHTEpeC K pa3jIMYHbIM cdepam
npodecCHOHATEHOM IeATEIBHOCTH, CBSI3aHHBIM C MATEMATUKOW U e€ MPUIIOKEHUSIMH, YMEHUE COBEPIIAThH
OCO3HAHHBIH BBIOOP Oy ryIiel MpoecCHu U peaTn30BbIBATh COOCTBEHHBIC KU3HECHHBIC IJIAHBI, TOTOBHOCTH
U CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPAa30BAHUIO HA MPOTSHKEHUU BCEU JKU3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PCIIICHUU PAKTHYSCKUX 3a7a4 MATEMAaTHYCCKOW HAIIPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCTIMTAHHUE:

c(OPMHUPOBAHHOCTh IKOJOTUYCCKOM KYJIbTYPhI, IOHUMAHKUE BIIMSHHS COIUATBHO-9KOHOMHUYCCKUX
MPOILIECCOB HA COCTOSIHME NPHUPOJHON W COIUAIBHON Cpeibl, OCO3HAHHE TI00ATBHOTO XapakTepa
9KOJIOTHYECKHX TPOOJIeM, OPUCHTALMS HAa MPUMEHEHHUE MaTeMAaTHYCeCKUX 3HAHUW I PEIICHUsS 33]a4 B
o0JacTu OKpYyKarIel cpeipl, MIIaHNPOBAHUE MOCTYIKOB U OLIGHKH UX BO3MOXKHBIX TOCJIEICTBUN IS
OKpYKaroIlen Cpeibl;

8) HeHHOCTH HAYYHOI 0 O3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH
1 OOIIIECTBEHHOW MPAKTUKH, TOHUMAHUE MaTEMaTUIECKON HAYKHU KaK Cephl YeIIOBEUECKON e TEIIbHOCTH,
3TarnoB e Pa3BUTHSA M 3HAYMMOCTH IS PA3BUTHSA IMBHIIM3ALMH, OBJAJCHUE SI3bIKOM MATCMATHKH MU
MaTEeMaTHYECKON KYJIBTYPOH KaK CPEICTBOM TO3HAHHS MHPA, TOTOBHOCTh OCYIIECTBISATH IMPOCKTHYIO H
UCCIIEIOBATEIBCKYIO JESITEIbHOCTh MHMBHIYaTIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/1bHBbIe YyHHBepcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble joruyeckue aeiicTBus:

BBISIBJIATh M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEMAaTUYECKUX OOBEKTOB, MOHATHII,
OTHOIICHUN MEXy MOHATUAMH, POPMYIUPOBATH ONPEACIICHHS IOHSATHI, YCTAHABIMBATH CYIIECTBEHHBIN
IIPU3HAK KJIaCCU(UKALIMU, OCHOBAHUS JUIsl 0000IIEHUS M CPaBHEHUS, KPUTEPUH POBOAMMOTrO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYyIHpOBaTh MW  MPEoOpa3OBBIBATh  CYKACHHSA:  yTBEPIUTEIbHBIE H
OTpHILIaTENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U NMPOTHUBOpeuus B (akTax, JaHHBIX,
HAOMIOACHUSAX M YTBEPXKAEHUSAX, MpeularaTb KpPUTEPUM sl  BBIABICHHS 3aKOHOMEpPHOCTEH WU
MIPOTUBOPEUMI;

JIeNIaTh  BBIBOABI C MHCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKII0YeHUH, YMO3aKIIFOUEHUH 0 aHAJIOTHH;

MIPOBOJIUTh CAMOCTOSATENIBHO JIOKA3aTelNbCTBA MAaTEMAaTUYECKHX YTBEPXKAECHUH (IpsMble U OT
MIPOTUBHOT'0), BBICTpaMBaTh AapryMEHTAlLlMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

BBIOMpaATh C€IOCOO pemieHus y4eOHOM 3ajmauM (CpaBHMBAaTh HECKOJIBKO BApUAHTOB pEILIEHMUS,
BbIOMpPaTh HanboJee MOIXOASIINMN ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckue 1elCTBUA:

HCIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI MHHCTPYMEHT MO3HAHUS, (POPMYIMPOBATH BOIPOCHI,
¢bukcupymoye TpoTUBOpeyre, MpodieMy, yCTaHaBIMBaTh UCKOMOE U JIaHHOE, (POpMHUPOBATh TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

MIPOBOAUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, HCCIEAOBAaHHUE IO YCTaHOBJICHHIO
0CcOOEHHOCTEM MaTreMaTHYecKoro OOBEeKTa, SBJIEHUS, MPOIEecca, BBIABICHHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSAMHU, TIPOLIECCAMH;

CaMOCTOSITENIbHO  (OpMyNIupoBaTh OOOOIIEHHST © BBIBOJBI IO pe3yjbTaTaM MpPOBEAEHHOTO
HaOJIIO/IEHUsI, HCCIIEJIOBaHMs, OLEHUBATh JOCTOBEPHOCTh IIOJIYyUEHHBIX pE3yJIbTaTOB, BBIBOJOB H
0000I1IEeHMI;

MIPOTHO3MPOBaTh BO3MOKHOE Ppa3BUTHE Ipollecca, a TakXKe BBIIBUraTh MPENOJOXKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHSIX.



Pa6ora ¢ nundopmanmeii:

BBISBJIATH JAe(PUIIMTHI HHPOPMAIUH, TaHHBIX, HECOOXOAMUMBIX JJIsi OTBETa Ha BOIIPOC U IS PEIICHUS
3a/1a4u;

BBIOMpATh MHPOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATH3UPOBAThH, CHCTEMATU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIMIO Pa3IMYHBIX BUIOB U (POPM MpEACTaBICHUS;

CTPYKTYypUpOBaTh HWH(MOPMAIMIO, TPEICTaBIATh €€ B pa3indHbIX (opMax, HUTFOCTPUPOBATH
rpaduvecKu;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcCTBUS

OO0uenne:

BOCIPUHUMATH U (OPMYIUPOBATH CYXJIEHUS B COOTBETCTBUU C YCJIOBHUSMH U LEISIMH OOLICHUS,
sICHO, TOYHO, I'PaMOTHO BbIPpAXKAaTb CBOIO TOYKY 3PCHUSA B YCTHBIX M INHCbMCHHBIX TCKCTAaX, AaBaTb
MOSICHEHHUSI 110 XO/1y PEIICHHs 3a/1a4l, KOMMEHTUPOBATh MOJyUYEeHHBINH Pe3yabTaT;

B X0JI¢ 00CYXJICHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMOi TEMBbI, TPOOJIEMBI, PEIIaeMOM
3a/layd, BBICKA3bIBaTh WJCH, HAICJICHHbIE HA IOUCK PEIICHHUS, COMOCTABIATH CBOU CYXICHHS C
CYXIIEHUSIMH JIPYTUX YYaCTHUKOB IMAJIOTa, OOHAPYKUBATh Pa3IMuUe U CXOJCTBO MO3UINI, B KOPPEKTHOM
¢dbopMe hopMynHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MMpCaACTABJIATH PE3YIbTAaThL peiCHUA 3ajJa4du, OKCIICPUMCHTA, HUCCIICAOBAHNA, IMPOCKTA,
CaMOCTOSITENILHO BBIOMpPATh (OpMAT BBICTYIUICHHS C Y4€TOM 3a7ad Mpe3eHTAllMd U OCOOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE 1€ CTBUA

Camoopranu3anusi:

COCTaBJIATH IUIAH, aJITOPUTM PELIEHUS 33/1a4H, BHIOMPATh CIOCO0 pelieHUs ¢ y4ETOM UMEIOLIUXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEHICHUN C
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATbHBII HHTEJJIEKT:

BNIaJIeTh HaBBIKAMH TIO3HABATENHHOW pedlekcuyd Kak OCO3HAHHs COBEpIIAeMbIX JACUCTBUU H
MBICJIUTENIBHBIX TPOIIECCOB, WX PE3YJIbTATOB, BIAJETh CIIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJIS
rpoliecca U pe3yibTaTa peleHrus MaTeMaTHUEeCKON 3a1a4u;

MPEABUETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUH 3a]]a4H, BHOCUTHh KOPPEKTHUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX 00CTOSITENHCTB, JAHHBIX, HAWJICHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa L€ U YCJIOBHSIM, OOBSCHATh MPUYUHBI JTOCTHUKEHUS WITH
HEJOCTHKECHHSI PE3yNIbTATOB JIEATEIHbHOCTH, HAXOUTh OLINOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAS 1eATEJILHOCTD:

MMOHUMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U WHAUBHUAYAILHON pabOThl MpU pelIeHUH
y4eOHBIX 3a/iay, TPUHUMATh 11€JTb COBMECTHOU JESITENbHOCTH, IJIAHUPOBATh OPTaHU3AINI0 COBMECTHOM
paboThI, pacpeaensiTh BUABI padoT, TOTOBapUBATHCA, 00CYKIATh MTPOLIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBATh B TPYMIOBLIX Popmax paboTsl (00CYkAeHHS, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMBI» U
WHBIE), BBITIOJIHATH CBOIO YaCTh PAOOTHI M KOOPIMHUPOBATH CBOM JICUCTBHS C APYTHUMH YJ€HAMU KOMaH/IbI,
OILICHUBATh Ka4€CTBO CBOETO BKJIA/Aa B OOIINI MPOAYKT 11O KPUTEPHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU
B3aHMOJICHCTBHS.

HNPEAMETHBIE PE3YJIbTATbBI

K xoniry 10 kiaacca o0ydarOmuiicss HAyYUTCS:



CBOOOZIHO ONEPUPOBATH OCHOBHBIMU MOHATHSMM CTEPEOMETPUM IpPHU PpEUIEHUM 3aJad U
IIPOBEJICHUU MATEMAaTUYECKUX PACCYKICHUM;

IIPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX IIPU PEILICHUU T€OMETPUYECKUX 3a/1ay;
KJaccu(UUUpoBaTh B3aMMHOE pAClOJIOKEHUE IMPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONIEpUPOBATh MOHATHIMHU, CBA3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXY IPSIMBIMU
B IIPOCTPAHCTBE, MEKY IIPSIMOU U IIIIOCKOCTBIO;

CBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOZIHO  pacmo3HaBaTb OCHOBHBIE BHJbl ~MHOTOTPaHHMKOB  (Ipu3Ma, NHpaMuja,
IPSIMOYTOJIbHBIN NMapasuienenunesn, Kyo);

KJ1accu(pUIUpPOBaTh MHOIOI'PAaHHHUKH, BEIOMpPAs OCHOBAHHUS AJIs KiIacCU(UKALIHY;

CBOOOJHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMH C CEYEHHEM MHOT'OTPaHHUKOB INIOCKOCTBIO;
BBINOJIHATE TapajuleibHOE, LIEHTPAJbHOE M OPTOrOHAIBHOE NPOEKTHpOBaHUE (UTYp Ha
IJIOCKOCTb, BBIIIOJIHATH N300pakeHUsl (pUryp Ha IJI0CKOCTH;

CTPOUTH CEYEHHUS] MHOI'OIPAaHHUKOB Pa3IMYHbIMH METOJ/IaMH, BBIIOIHSTH (BBIHOCHBIE) TUIOCKUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCIIATH IJIOLAAN HOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIpU3Ma, NUPAMUJA), TEOMETPUUECKUX
TeJ ¢ MpUMEeHeHueM (Gopmyi;

CBOOOJHO ONEPUPOBaTh MOHATUSAMHU: CUMMETPHsI B NPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYPBL;

CBOOOZIHO ONEpUPOBATH IOHATHSAMH, COOTBETCTBYIOLIMMHU BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH ACHCTBUS HaJl BEKTOpaMU;

pemare 3aJayd  Ha  JIOKa3aTelIbCTBO MAaTEMATHYECKUX OTHOLUEHMM W HAaXOXKICHHUE
Ir€OMETPUYECKHUX BEJTUYMH, IPUMEHSSI U3BECTHBIE METObI IIPU PELICHUN MAaTEMAaTUYECKUX 3a1a4
MOBBIIIEHHOT'O U BBICOKOI'O YPOBHS CIIOKHOCTH;

IIPUMEHATH POCTEHIINE IIPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIC CUCTEMBI
IIPU PELIEHUN CTEPEOMETPUYECKUX 3a/1ad;

U3BJIEKaTh, MNPeoOpPa30OBbIBATh M WHTEPHPETHPOBATH HHMOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

IIPUMEHATH [IOJYYEHHbIE 3HAHUS HaA IPAKTUKE: CPAaBHUBATh M AHAJIM3UPOBATH pEalbHBIC
CUTyallud, NPUMEHATh U3Y4YCHHBIE IOHATHS B IIPOLIECCE IOMCKA PELICHUS MaTeMaTHYECKU
c(OpMyJIMPOBAHHON NPOOJIEMbI, MOAEIUPOBATh pEAIbHbIE CUTYal[Md Ha SI3bIKE T'€OMETpPUH,
HCCIEA0BATh IOCTPOCHHBIE MOJEIN C MCIOJB30BAHUEM T'€OMETPUYECKUX IOHATHUH U TEOPEM,
anmapara ajareopsl, pelarh IPaKTUYECKUE 3a/1a4H, CBSI3aHHbIE C HAX0XK/IEHUEM I€OMETPHUUECKUX
BEJINYUH;

UMETh MpeJICTaBIeHUs] 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU KaK COCTaBHOM YacTH
(GbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

K koniy 11 kaacca oOyyaromuiicss HAy4uTCs:

CBOOOJHO OINEPUPOBaTh MOHATUSAMH, CBSI3aHHBIMH C [MJIMHJIPUYECKOH, KOHHYECKOW W
cepruecKoil MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI TIOTYUYEHHUS;

ONEepUPOBATh MOHATUSAMH, CBI3aHHBIMH C Te€JIaMU BPALLEHUS: [UJIMHAPOM, KOHYCOM, cepoil u
1apom;

pacrio3HaBaTh Teja BpalleHus (IMINHIP, KOHYC, cdepa U map) U 00BSICHATH CIIOCOObI MOTYUYEeHHUS
TeJ BpallCHMUS,

KJ1accu(UIUpPOBaTh B3aUMHOE PACHIONOKEHHE CHEPhI U TNIOCKOCTH;



BBIUUCIIATh BEJUYMHBI SJIEMEHTOB MHOTOTPAHHUKOB M TEJI BPALICHUs, OOBEMBI M IJIOLIAIU
IIOBEPXHOCTE MHOTOTPAaHHMKOB U TEJI BPAIICHHs, I€OMETPUYECKHX TEJI C INPUMEHEHHEM
opmyu;

CBOOOJHO OINEPHPOBATH MOHATUSAMH, CBS3aHHBIMH C KOMOWMHAIIUSIMH TeJ BpallCHUS U
MHOTI'OI'PaHHUKOB: MHOTOI'DAaHHMK, BIIMCAaHHBII B cepy M OmMcaHHBIA OKOIO cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK MJIU TEJIO BPAICHMUS,

BBIUUCIIATH COOTHOIICHHUS MEXY TUIOIIAISIMUA TOBEPXHOCTEH 1 00bEMaMU TOJOOHBIX TEIT;
n300pakaTh HM3y4aeMble (UTYpBI, BBINOJHATH (BBIHOCHBIE) IIOCKHME UYEPTEXKH W3 PHCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEJl BpaIllCHUS;
U3BIIEKaTh, HHTEPIPETUPOBATH M TNPE0OPa30BBIBATE HH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOO/JHO OIIEPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATH ONlEpallMM HaJl BEKTOpaMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpPAMHAT;

pelars TeOMETPUYECKUE 3aJaYd HAa BBIYHCICHHE YIJIOB MEXAY NPSAMBIMU M IIJIOCKOCTSIMH,
BBIUMCJICHHE PACCTOSHUM OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha IPHUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METO/IA IIPU PELLIECHUH;

CBOOO/THO ONIEpUPOBATh IOHITUSAMH, CBSI3aHHBIMHU C IBUKEHHUEM B [IPOCTPAHCTBE, 3HATh CBOMCTBA
JIBYDKCHHI,

BBINOJIHATh W300pa’keHUs] MHOTOIPAaHHMKOB M TeJ BpAIIEHUs IPU MapajuleIbHOM IEpeHocCe,
LEHTPAIbHOM CHUMMETPHM, 3€PKaJbHOM CUMMETPUM, IPH IOBOPOTE€ BOKPYI IPSIMOW,
npeoOpa3oBaHMs TOI00MS;

CTPOUTH CEUEHHs] MHOTOTPAHHUKOB M TEJ BPALICHUSA: CEUEHUs LWIMHIpa (IapajelbHO U
NEPIEHIUKYJIIPHO OCH), CEUYEHHUsl KOHyca (MapajljiesibHble OCHOBAHUIO U IPOXOJSIIUE Yepe3
BEpILNHY), CEYECHNUs 11apa;

UCIOJIb30BaTh  METOABI IOCTPOEHHS CEUEHUI: METOJ CJEN0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEN IIIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKIACHMUS,

MIPUMEHSTh TeOMEeTpruUecKue (HaKThl U1 peLIeHHs CTEPEOMETPUUECKHX 3a/1a4, IPEIO0aratomnx
HECKOJIbKO 1I1aroB peleHH s, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HEABHOM (hopme;
pemars 3aJayd  Ha  JIOKa3aTelbCTBO MAaTEMATHYECKUX OTHOLIEHUM W HaXOXKJIEHUE
TFE€OMETPUUYECKUX BEJIMNYUH;

IIPUMEHSTh IPOrPAMMHBIE CPEACTBA U AEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELLIEHUN
CTEPEOMETPUYECKUX 3a]1a4;

MPUMEHSTh IOJIyY€HHblE 3HaHMsSI Ha NIPAKTHKE: CPaBHUBATh, aHAJIMW3UPOBATh U OLICHUBATH
peaJIbHbIE CUTYalluU, IPUMEHATh U3YUYECHHBIE MTOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE NTOUCKA
pelIeHns MaTeMaTHYecKu cpopMyIUPOBAaHHON NPOOIEMBI, MOJEIUPOBATh PEAIbHbIE CUTYal[uU
Ha SI3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJENN C UCIIOJIB30BAHUEM I€OMETPUUECKUX
MOHATUM W TeopeM, ammapara aireOpbl, pemaTh NpPaKTUYECKHWEe 3aaud, CBSI3aHHbBIE C
HAaXO0XJACHUEM T'€OMETPUUYECKUX BEJINYMH;

UMETh MpeJCTaBIeHUsI 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KaK COCTaBHOM YacTH
(GbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10

10 KUIIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
1 BBencHue B cTepeOMETPHUIO 23 1 https://resh.edu.ru/subject/17/
2 Baanuioe pacrosoiKeHHe MpMbIX b 6 1 https://resh.edu.ru/subject/17/
MIPOCTPAHCTBE
IT i .
3 BPALICILHOCTE HIPAMBIX H HHOCKOTTEN B 8 https://resh.edu.ru/subject/17/
IIPOCTPAHCTBE
I1 .
4 epHeHHHIfyMpHOCTB HPAMBIX | 25 https://resh.edu.ru/subject/17/
IJIOCKOCTEHN B IPOCTPAHCTBE
VYTIBl M pacCcTOSIHUS 16 1 https://resh.edu.ru/subject/17/
MHororpaHHUKH 7 1 https://resh.edu.ru/subject/17/
BekTops! B mpocTpaHCTBE 12 1 https://resh.edu.ru/subject/17/
IT )
8 OBTOP eHue, 060bMeHHe 1 CHCTeMATH3AIHA 5 2 https://resh.edu.ru/subject/17/
3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 1
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11 KJIACC
KoanyecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
Ne /i Kounrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
1 AHaJINTHYECKAs T€OMETPHS 15 1 https://resh.edu.ru/subject/17/
IT )
2 OBTOPEIHE, O606meHIfe 1 15 1 https://resh.edu.ru/subject/17/
CUCTEeMAaTH3alusl 3HAHHHA
3 OO0BEM MHOTOTpaHHHKA 17 1 https://resh.edu.ru/subject/17/
4 Tena BpaieHus 24 1 https://resh.edu.ru/subject/17/
I1 ¢ )
5 JIOLA/H MIOBCPXHOCTH H O0BEMEL 9 1 https://resh.edu.ru/subject/17/
KPYTIIBIX Tl
6 JIBrokeHust 5 1 https://resh.edu.ru/subject/17/
IT .
7 OBTOPCHHC, 0606meHIfe 1 17 2 https://resh.edu.ru/subject/17/
cucreMarusanus 3HaHUN
BIIIEE KOJIMYECTBO YACOB I1
OBII{ O CTBO HACOB I1O 102 3 0

I[TPOT'PAMME
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

10-A KJIACC
Yuurtean Paguenko H.b.
KoanuyecTBO 4acoB I[aTa H3YyYCHUA BJIBKTPOHHLIQ
Ne Tema ypoka Konrpo IpakTH miIaH ¢akr uugpposbIe
n/n Bcero JbHbBIE yecKue OﬁpaSOBaTe.ﬂbeIe
padoThI padoThI pecypcol
OcCHOBHBIC TIpaBHJIa H300paKECHUS Ha https://resh.edu.ru/subject/
1 PUCYHKE IJIOCKOCTH, MapaleIbHbIX 1 03.09 17/
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsTHS CTEpEeOMETPUH: TOUKA, TIPsMas, https://resh.edu.ru/subject/
IJIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE 17/
2 MpaBUJIa U300paKeHUs Ha PUCYHKE 1 03.09
TUTOCKOCTH, TTapajIeNIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpEe3Ka
[ToHsTHSA: TIEpeceKarONIUuecs MIOCKOCTH, https://resh.edu.ru/subject/
3 IepeceKaroImecs npsmas 1 II0CKOCTb; 1 05.09 17/
MOJTYITPOCTPAHCTBO
[ToHsTHSA: TIEpeceKarONUecs MIOCKOCTH, https://resh.edu.ru/subject/
4 IepeceKaroImecs npsmas 1 IiI0CKOCTb; 1 10.09 17/
MOJTYTTPOCTPAHCTBO
MHororpaHHuKH, U300paKeHne https://resh.edu.ru/subject/
5) MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD, 1 10.09 17/
HECYIIECTBYIOIUX O0HEKTOB
5 MHororpaHHuKH, U300paKeHne 1 12.09 https://resh.edu.ru/subject/

MPOCTEHIINX TPOCTPAHCTBEHHBIX UTYD,

17/
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HECYIIECTBYIOINUX 00hEKTOB. BxoaHas
JMarHocTuueckas padbota

AKCHOMBI CTEPEOMETPUU U TIEPBHIE

https://resh.edu.ru/subject/

pEbpa. M3o0pakeHne nepecedeHust

! CIIEICTBUS U3 HUX 17.09 17/
8 AKCHOMBI CTEPEOMETPHH U TIEPBBIE 17.09 https://resh.edu.ru/subject/
CJICJICTBUS U3 HUX ' 17/
AKCHOMBI CTEPEOMETPHH U NIEPBbIC https://resh.edu.ru/subject/
9 cieactsus u3 Hux. CrocoOsl 3aaHust 19.09 17/
HPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE. '
O003HaYeHUS MPSMBIX U TUIOCKOCTEH
N300paxkeHre CeUCHUI MUPaMUIbl, Kyoa https://resh.edu.ru/subject/
U IIPU3MBI, KOTOPBIE IIPOXOJIAT YEPE3 UX 17/
10 pé6pa. N3o0pakeHue nepeceHeHs 24.09
MOJYYEHHBIX TIOCKOCTEH.
PackpammBaHue MOCTPOCHHBIX CEUECHHH
pa3HBIMHU IIBETAMH
N300paxkeHne ceueHNi MUpaMuibl, Kyoa https://resh.edu.ru/subject/
Y TIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 UX 17/
11 pé6pa. Uzobpaxenue nepeceeHis 24.09
MOJTYYEHHBIX TIOCKOCTEH.
PackpamvBanve mocTpOEHHbBIX CEYEHUI
pa3HBIMU IIBETAMHU
N300pakeHune ceueHuil nmupaMusl, Kyoa https://resh.edu.ru/subject/
U IIPU3MBI, KOTOPBIE MPOXOJIAT YEPE3 UX 17/
12 pEbpa. N3o0pakenue nepeceeHns 26.09
MOJYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUYEHHI
pa3HbIMHU IIBETAMH
N300pakeHune ceueHuil nmupamMusl, Kyoa https://resh.edu.ru/subject/
13 Y TIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 X 01.10 17/
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IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpamBanue NOCTPOEHHBIX CEUYCHUN
pa3HbIMM LIBETaMU

https://resh.edu.ru/subject/

14 Mertoa cnesioB AJist TOCTPOSHUS CeUSHUI 01.10 17/

Metoz ciie10B it HOCTPOCHHS CEUCHHIA. https://resh.edu.ru/subject/
15 CBoiicTBa nepeceueHnid MpsIMbIX U 03.10 17/

IIJIOCKOCTEN

Metoz ciie10B it HOCTPOCHHS CEUCHHIA. https://resh.edu.ru/subject/
16 CBoiicTBa niepeceyeHnid MpsIMbIX U 08.10 17/

IIJIOCKOCTEN

[MocTpoenue ceueHuii B mupamue, Kyoe https://resh.edu.ru/subject/
17 0 TpE€M TOYKaM Ha [U)é6pax. Co3nanue 08.10 17/

BBIHOCHBIX YePTEXKEH M 3aIlKCh I1aroB

MOCTPOCHHUS

[TocTpoeHue ceuenuii B mupamue, Kyoe https://resh.edu.ru/subject/
18 o TpEM TOYKaM Ha Eé6pax. Coznanune 10.10 17/

BBIHOCHBIX YEPTEXKEH M 3aIHCh I1aroB

MTOCTPOCHHS

[MocTpoenue ceueHuii B mupamue, Kyoe https://resh.edu.ru/subject/
19 1o TpéM Toukam Ha pébpax. Co3nanue 15.10 17/

BBIHOCHBIX YePTEXKEH M 3aIKCh I1aroB '

MOCTPOCHHUS

[MocTpoenue ceueHuii B mupamue, Kyoe https://resh.edu.ru/subject/
20 1o TpéM Toukam Ha pébpax. Co3mnanue 15.10 17/

BBIHOCHBIX YePTEXKEH M 3aIKCh I1aroB '

MOCTPOCHHUS
21 KonTpoabHas padora ""AkcuoOMBI 17.10 https://resh.edu.ru/subject/

crepeomerpun. Ceuenus"

17/
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[ToBTOpenue nmnanumerpun: Teopema o

https://resh.edu.ru/subject/

22 MPOMOPIMOHAIBHBIX OoTpe3kax. [Togobue 22.10 17/
TPEYTrOJIbHUKOB
[ToBTopenue mianumerpun: Teopema https://resh.edu.ru/subject/
23 Menenas. Pacuersl B ceueHuUsIX Ha 99 10 17/
BBIHOCHBIX YepTexax. icropust pa3Butus
TUIAHUMETPUH U CTEPEOMETPHU
B3aumHoe pacnosiokeHne npsmMbIX B https://resh.edu.ru/subject/
npoctpancTBe. CKpenBaromuecs 17/
24 npsMsble. [Ipu3Haky cKkpemuBaromuxcs 24.10
npsmbIxX. [lapamiensHbie npsiMeie B
POCTPaHCTBE
Teopema o cyliecTBOBaHHHU U https://resh.edu.ru/subject/
€IMHCTBEHHOCTH TMPSIMOM MapauIeNbHON 17/
o5 JAHHOM NPSMOM, MTPOXOASIIEH Hepes 05.11
TOYKY IPOCTPAHCTBA U HE JIeXallel Ha
JaHHOM npsmoi. Jlemma o nepeceyeHun
MapauIeIbHBIX MPSIMBIX IIOCKOCTHIO
[MapannenbHOCTB Tpex MpsiMbIX. Teopema https://resh.edu.ru/subject/
26 0 TpEX MapauIeIbHBIX IPAMBIX. Teopema 05.11 17/
0 CKPEIINBAIOIINXCS MPSIMBIX
[TapannensHoe TPOEKTHPOBAHUE. https://resh.edu.ru/subject/
OCHOBHBIE CBOMCTBA NapajieIbHOTO 17/
27 07.11
npoekTupoBanus. Mzo0paxeHue pasHbIX
Guryp B napayuiebHON MPOSKIIUH
Ientpanbhas mpoeknus. Yo ¢ https://resh.edu.ru/subject/
28 COHAITPaBJIEHHBIMHU CTOPOHAMH. YTOJI 12.11 17/
MEKY MPSIMBIMU
29 3amaun Ha OKA3aTEILCTBO U 1211 https://resh.edu.ru/subject/

HUCCICOOBAaHUEC, CBA3aHHBIC C

17/
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PaCIOJIOKEHUEM MIPSIMBIX B
MIPOCTPAHCTBE

[ToHsiTHSA: MapaNaeaIbHOCTh NPSIMOI U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak

https://resh.edu.ru/subject/
17/

30 MapayIeIbHOCTH MPSAMOU U TIIOCKOCTH. 1411

CaoiicTBa napamienbHOCTU IPSIMOH U

TUIOCKOCTH

['eomeTpruecKue 3a/1a4un Ha BHIYUCIICHUE https://resh.edu.ru/subject/
31 M I0Ka3aTeJIbCTBO, CBA3aHHEIE C } 1911 17/

MapajuIeIbHOCTHIO PSMBIX M IIIOCKOCTEH

B IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOASIIETO https://resh.edu.ru/subject/
32 4yepes JAHHYIO NPAMYIO Ha YEPTEXKE U 10.11 17/

[apajuIeIbHOTO APYrou npsamMon. Pacyér

OTHOIIEHUI

[MapasienbHas MPOCKIHs, TPUMEHEHUE https://resh.edu.ru/subject/
33 U1l IOCTPOEHHUS CeUeHH Ky0a U 2111 17/

napauienenumnena. CBoncTaa

napajJiesienunea 1 mpu3Mbl
34 [MapannensHbie mockocty. [Ipu3Haku 26.11 https://resh.edu.ru/subject/

MApAIJIETBbHOCTH JIBYX IJIOCKOCTEHN ' 17/

Teopema o mapamienbHOCTH U https://resh.edu.ru/subject/

€IMHCTBECHHOCTH INIOCKOCTH, 17/
35 MIPOXO/IAIICH Yepe3 TOUKY, He 26.11

MPUHAIIEKAITYIO TaHHOW TJIOCKOCTH U

CIEACTBHUS U3 HEE

CaoiicTBa nmapamieabHbIX TIOCKOCTEH: O https://resh.edu.ru/subject/
36 MapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHUS 28.11 17/

MIPU NIEPECEUEHUHU JIBYX MMAPaLIEIbHbBIX
IJIOCKOCTEH TpeThen
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CaolicTBa napamieabHbIX INIOCKOCTEN: 00
OTpe3Kax MapajuiesIbHbIX MPSMBIX,

https://resh.edu.ru/subject/
171

37 3aKJIIOYEHHBIX MEKy TapauIeIbHBIMUA 03.12

IUIOCKOCTSIMH; O TIEPECCUCHUH TPSIMOIA C

JABYMsI TApAJLJICIbHBIMHU TIOCKOCTSIMH

[ToBTopenue: Teopema [Mudaropa Ha https://resh.edu.ru/subject/
38 03.12

IUIOCKOCTH 17/
39 [ToBTOpEHUE: TPUTOHOMETPHUS 05.12 https://resh.edu.ru/subject/

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA ' 17/

CaoiicTBa Ky0a ¥ MPSIMOYT'OJIBLHOTO https://resh.edu.ru/subject/
40 10.12

napajuiesienumneia 17/
a1 Berurcienue JyIMH OTPE3KOB B KyOe U 10.12 https://resh.edu.ru/subject/

OPSIMOYTOJIbHOM TapalIeieHIIe e ' 17/

[TepnieHAMKYIAPHOCTH MPSIMOH U https://resh.edu.ru/subject/
42 rtockoctu. [Ipu3Hak § 12.12 17/

HEPIEHIUKYIIPHOCTH TPSIMOU U

TUIOCKOCTH

[MeprieHAMKYIAPHOCTH MPSIMOH U https://resh.edu.ru/subject/
43 miockocTy. [Ipu3Hak § 17.12 17/

MEePIECHIUKYIIIPHOCTH TIPSIMON 1

TUIOCKOCTH

Teopema o CyliecTBOBaHUHU U https://resh.edu.ru/subject/
44 SIMHCTBEHHOCTH MPSMO, IPOX OIS 1719 17/

Yyepe3 TOUYKY MPOCTPAHCTBA U

HEPICHIUKYIIPHOMN K UIOCKOCTH
45 [TnockocT U nepreHANKYIIpHbIE UM 19.12 https://resh.edu.ru/subject/

MpsiMble B MHOTOTpPaHHHUKAX o 17/
16 [T10cKOCTH ¥ NEPIICHIUKYJISIPHBIC UM 24.12 https://resh.edu.ru/subject/

IPpsIMBIC B MHOT'OI'PaHHUKAX

17/
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[lepnieHUKYISp ¥ HAKJIOHHAS.

https://resh.edu.ru/subject/

47 [TocTpoeHue neprneHIuKyIsIpa U3 TOUKH 24.12 17/

Ha MPSIMYIO

[MeprieHAUKYIISIp U HAKJIOHHAS. https://resh.edu.ru/subject/
48 [Toctpoenue neprneHauKysapa u3 TOUYKU 26.12 17/

Ha MPSIMYIO

Teopema o TpEX meprIeHANKYISIPax https://resh.edu.ru/subject/
49 14.01

(mpsimast u oOpaTHasi) 17/

Teopema o TpEX mepreHANKYIsIpax https://resh.edu.ru/subject/
50 14.01

(mpsiMasi u oOpatHas) 17/

VYT0JI MEXY CKPEUIHMBAFOIIUMUCS https://resh.edu.ru/subject/
51 16.01

MIPSIMBIMH 17/

[Mouck nepreHauKyISIPHBIX TPSMbBIX C https://resh.edu.ru/subject/
52 ITOMOUIBIO NEPIIEHIUKYIISIPHBIX 21.01 17/

IIJIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHUE 21.01 T;/ps'//reSh'edu'rU/SUbJeCt/

[TocTpoenue ceueHnit Kyoa, IPU3MBI, https://resh.edu.ru/subject/
94 MIPaBUIILHON TUPAMUJIBI C TTIOMOIIBIO 23.01 17/

OPTOTOHAIBEHOU TMPOEKINH

[MocTpoenue ceueHunit Kyoa, MPU3MBbI, https://resh.edu.ru/subject/
55 MPaBUIILHON MUPAMH/IBI C TOMOIIBIO 28.01 17/

OpPTOTOHAJILHOM MPOEKINH

CumMeTpus B TPOCTPAHCTBE https://resh.edu.ru/subject/
56 OTHOCHUTEIBHO IIockocTu. [lnockoctu 28.01 17/

CUMMETPHIA B MHOTOTPAaHHHUKAX
57 [Mpu3Hak nMeprneHIuKyISIPHOCTH TPIMO 30.01 https://resh.edu.ru/subject/

Y IJIOCKOCTH KaK CIIC/ICTBHE CHMMETPHH ' 17/
58 [TpaBuibHBIE MHOTOTPaHHUKH. Pacuér 04.02 https://resh.edu.ru/subject/

paCCTOHHI/II\/'I OT TOYKH JO IIJIOCKOCTH

17/
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[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

https://resh.edu.ru/subject/

59 o 04.02

PaCCTOSTHUI OT TOYKH 10 TNIOCKOCTH 17/

Cr1ocoObI OIYCTHTD MEPIICHIUKYIIAPHI: https://resh.edu.ru/subject/
60 CUMMETpHS, CIIBUT TOYKHU TIO 06.02 17/

napajieIbHON MPAMOM

CaBHT 110 HEMAPAIICIBHOM MPSIMOIA, https://resh.edu.ru/subject/
61 o 11.02

M3MEHEHHUE PACCTOSHUMA 17/

KonrpomnsHas pabora "B3anmuoe https://resh.edu.ru/subject/
62 pacroyio’keHue MpsIMBIX U TIOCKOCTEH B 11.02 17/

npocTtpaHctae"

[ToBTOpEHHUE: Yo MEXIY MPSIMBIMU Ha https://resh.edu.ru/subject/
63 TUIOCKOCTH, TPUTOHOMETPHUS B 13.02 17/

[POM3BOJILHOM TPEYTOJbHHUKE, TEOpEMa

KOCHHYCOB

[ToBTOpEHUE: Yo MEXKIY https://resh.edu.ru/subject/
64 CKPEUIMBAIOIIMMUCS IPSIMBIMH B 18.02 17/

MPOCTPaHCTBE

['eomeTprUeCKHE METOIBI BBIYMCICHHUS https://resh.edu.ru/subject/
65 yria MEeXIy IpsIMbIMU B 18.02 17/

MHOTOTPaHHHKAX
66 JIByrpanHbIit yroi. CBOMCTBO JIMHEHHBIX 90.02 https://resh.edu.ru/subject/

VTJIOB IBYTPAHHOTO yTiia ' 17/

[MeprieHAMKYIIAPHBIE TUIOCKOCTH. https://resh.edu.ru/subject/
67 CBolicTBa B3aMMHO NEPIEHANKYIAPHBIX 25.02 17/

IIJIOCKOCTEN

[Tpu3Hak neprneHIuKyISpPHOCTH https://resh.edu.ru/subject/
68 IJIOCKOCTEH; TeOpeMa O MpsAMOi 25,02 17/

MEepeCceUeHMs IBYX MIOCKOCTEN
MEPIICHAUKYIISIPHBIX TPETHEN IIJIOCKOCTH
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[IpssmoyronbHbIN Napasuieenunes; Kyo;

https://resh.edu.ru/subject/

69 HU3MEPEHHMS, CBOMCTBA MPSIMOYTOJIBHOTO 27.02 17/
napaJuiesenuresa
70 Teopema o auaroHanu NPSMOYrOIBHOTO 04.03 https://resh.edu.ru/subject/
napajuieJienuIe/ia U CIeICTBUE U3 Hed ' 17/
CrepeoMeTpuyeCKUe U PUKIIAHBIC https://resh.edu.ru/subject/
71 3aJla4d, CBA3aHHBIE CO B3aMMHBIM 04.03 17/
pacnosoKeHHEeM MPSIMBIX U IUIOCKOCTH
[ToBTOpEHHUE: CKPELIMBAIOLIUECS MIPSIMBIE, https://resh.edu.ru/subject/
72 napajuieIbHbIE TUIOCKOCTH B 06.03 17/
CTaH/IapPTHBIX MHOTOTPaHHHUKAX
[Mapa napayuienbHBIX MJIOCKOCTEH Ha https://resh.edu.ru/subject/
73 CKPEUIMBAIOIIUXCS PSIMBIX, PACCTOSIHHE 11.03 17/
MEKIY CKPEIIMBAIOIIMMUCS MPSIMBIMU B
MPOCTBIX CUTYalHUsX
74 PaccrosiHre OT TOYKH JI0 MIIOCKOCTH, 11.03 https://resh.edu.ru/subject/
paccTOsHUE OT MPSAMOM JI0 TNIOCKOCTH ' 17/
Berurciienue paccTosHU MEXKITY https://resh.edu.ru/subject/
75 CKpEUIMBAIOIINMUCS HpﬂMLIMIf c 13.03 17/
MOMOIIIBIO MEPICHIUKYIISIPHOM
TUIOCKOCTH
76 KonrposabHasi pagora "Yribl u 20.03 https://resh.edu.ru/subject/
”" '
paccTosiHuA 17/
Tpéxrpanuslii yroy, HepaBeHCTBA JIJIs https://resh.edu.ru/subject/
TpPEeXTpaHHbIX yrioB. Teopema 17/
77 25.03
[Tudaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB Ul TPEXTPAHHOIO yrila
78 DreMeHThI CPepUIECKOit TCOMETPHUH: 25 03 https://resh.edu.ru/subject/

ICoAC3NYCCKUEC JITMHHUHN Ha 3emite

17/




21

CucreMaTusaiiis 3HaHUH

https://resh.edu.ru/subject/

7 "MHOTrOrpaHHUK U €ro 3JIEMEHTHI" 21.03 17/

[Mupamuma. Buasl nupamu. [IpaBusibHas https://resh.edu.ru/subject/
80 08.04

nUpaMuIa 17/

[Tpusma. IIpsimMast 1 HaKJIOHHASI TPU3MBI. https://resh.edu.ru/subject/
81 08.04

[TpaBusbpHAsS TpHU3Ma 17/

[Mpsimoii mapasenenumne, https://resh.edu.ru/subject/
82 N 10.04

MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo 17/

Beimykiisie MHOTOrpaHHUKH. Teopema https://resh.edu.ru/subject/
83 N 15.04

Diinepa 17/

Beimykiibie MHOTOrpaHHUKH. Teopema https://resh.edu.ru/subject/
84 Oiinepa. [IpaBuiibHbIE U 15.04 17/

MOJTYTIPaBHIbHBIC MHOTOTPAHHUKH
85 KonrtponbHas pabora "MHororpaHHUKH" 17.04 T;/ps://reSh'edu'rU/SUbJeCt/

[ToHsTHE BEKTOPA HA MJIOCKOCTHU H B https://resh.edu.ru/subject/
86 22.04

MIPOCTPAHCTBE 17/
87 CyMya BeKTOpOB 2204 2t7t/ps://resh.edu.ru/subject/
88 PasHOCTH BEKTOPOB 24.04 2t7t/ps://resh.edu.ru/subject/
89 [IpaBuno napannenenumnena 29.04 T;/pS://reSh'edu'rUISUbJECt/
90 YMHOK€EHNE BEKTOpa Ha YHCIIO0 29.04 T;/ps://reSh'edu'rU/SUbJECt/

Paznoxenue BekTopa 1o 6aszucy Tpéx https://resh.edu.ru/subject/
91 BEKTOPOB, HE JISKAIIUX B OJHOMN 06.05 17/

TUIOCKOCTH
92 e p—— 06.05 https://resh.edu.ru/subject/

17/
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Beluncnenue yria Mexy BEKTOpaMu B

https://resh.edu.ru/subject/

93 1 02.05

IIPOCTPAHCTBE 17/
94 IIpocreiimume 3ana4u ¢ BEKTOPaMHU 1 08.05 TYI/pS://reSh'edu'rU/SUbJeCt/

ITpakTrueckast pabora «BeKTOpPHI B https://resh.edu.ru/subject/
95 1 13.05

MIPOCTPAHCTBE» 17/
96 [Ipocreiimme 3a1a4un ¢ BEKTOpaMH 1 13.05 T;/ps://reSh'edu'rU/SUbJeCt/
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 15.05 T;/pS://reSh'Edu'rU/SUbJeCt/
98 HroroBast koHTpoIbHas paboTa 1 20.05 T;/ps://reSh'edu'rU/SUbJeCt/
99 Hrorosast konTpopHAs paboTa 1 20.05 2t7t/ps://resh.edu.ru/subject/
100 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1 22.05 T;/ps://reSh'edu'rU/SUbJeCt/
101 O0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 1 T;/ps://reSh'edu'rU/SUbJeCt/
102 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1 T;/DS://rGSh'edu'rU/SUbJeCt/

OBIIEE KOJIMYECTBO YACOB I10 102

INPOI'PAMME




11-A KUIIACC
Yuureas Yepnasuena E.B.

KoanuecTBO 4acoB

HMarta DJIeKTPOHHbIE
Ne n/n Tema ypoka Konrpoububie  IIpakTuyeckn
yp Bcero 06 pot ¢ pﬁ cexne oOpa3oBaTe/ibHbIE
padoThI padoThI
Inan | ®akr pecypcnl

[ToBTOpenue Temsl "KoopauHarsl

1 BEKTOpA Ha MJIOCKOCTH H B 1 03.09
npoctpaHcTae”

2 [ToBTOpenue Temsl "CkansgspHoe 1 03.09
IIPOU3BEIEHUE BEKTOPOB" '

3 [ToBTOpenue Tems! "Boruncnenue yria 1 05.09
MEX1y BEKTOpaMH B IPOCTpaHCTBE" '

4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOMH, 1 10.09
IPOXOJsIIel yepes JBe TOUKu" ]

5 YpaBHEHHE INTOCKOCTH, HOPMAJb, 1 10.09
YpaBHEHHUE MJIIOCKOCTH B OTPE3Kax '

6 YpaBHEHHE IJTIOCKOCTH, HOPMAJb, 1 12.09
YpPaBHEHHE TUIOCKOCTH B OTPE3KAX '

7 BekropHoe npou3sBeneHue 1 17.09
JInHeHbIE HEPAaBEHCTBA, TMHEUHOE

8 P . 1 17.09
MpOrpaMMHUPOBAHUE
JIvHeitHbIe HEpaBEHCTBA, TUHEMHOE

9 p . 1 19.09
IporpaMMHUpPOBaHUE

10 AHaMTUYECKHE METO/IbI pacyéra yria 1 24.09
MEXy MPSMBIMHA B MHOTOTpaHHUKAX '

11 AHaTMUTHYECKHE METO/IBI pacyéTa yria 1 2409
MEXIY MJIOCKOCTSIMUA B MHOTOTpaHHUKAX '

12 ®opmya pacCTOSHUS OT TOYKH JI0 1 26.09
TUIOCKOCTH B KOOPJIMHATAaX '
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13

14

Haxoxaenne pacCTOSHUN OT TOYKHU J0
TJIOCKOCTH B KyOe

Haxoxnenue paccTossHUN OT TOYKH 110
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

01.10

01.10

15

KoHnTtposbHas pabota "AHamuTuyeckas
reoMerpust"”

03.10

16

17

CeueHus MHOI'OI'PpaHHUKOB!
CTaHAApPTHBIC MHOT'OI'PAHHHUKH
Ceuenuns MHOT'OI'paHHHUKOB: MCTO/
CJICOOB

08.10

08.10

18

CeueHust MHOTOTPAaHHUKOB:
CTaHJAapTHBIE INIOCKOCTH, IIEPECEUCHUSI
IPSIMBIX U IIJIOCKOCTEN

10.10

19

20

[TapannenpHbIe TPAMBIE U TUIOCKOCTH:
NapaJuIebHbIE CEYEHHUS

[TapannenbHble TPsAMBIE U IUNIOCKOCTH:
pacu€T OTHOLIEHUI

15.10

15.10

21

22

[TapannenbHble TPSAMBIE U IUNIOCKOCTH:
YTJIBI MEKTY CKPEIIMBAIOIIUMUCS
PSMBIMHA

[leprienauKynApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJapTHBIE Mapbl
NEPIEHIUKYIISPHBIX TIOCKOCTEN U
IPSIMBIX, CHMMETPHH MHOTOTPaHHHKOB

17.10

22.10

23

[lepnenauKyIsIpHBIE TIPSIMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
NEePHEHANKYIIPax

22.10

24

[lepnenauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOI'OIPaHHHUKaX

24.10
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25

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, (hOpMYJIbI IS
Ioniaen, cooopakeHus moa00us

05.11

26

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, (hOpMYJIbI IS
TJI0IAJIEH, COOOpaXKeHUsI 1O 100Ust

05.11

27

28

29

30

31

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, ()OPMYJIBI JIS
IJI0IAEH, COOOpaKEHUS IO 100U

[Tnomany ceyeHuii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anHus Ha
YacTH, COOOPaKEHHUS IO 100Ms

[Tnomaau ceueHNit MHOTOTPaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COO0paKeHUs1 TOJ00Hs
Konrtponsnas pabdora "[loBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O61éM Tena. OOBEM MPSIMOYTOIBHOTO
napaJuleenuneaa

07.11

12.11

12.11

14.11

19.11

32

3amaun 00 yaBOCHHH Kyba, O
KBaJpaType Ky0a; 0 TPHCEKIIUHU yriia

19.11

33

CrepeoMeTprUieCKHe 3a/1a4i, CBSI3aHHBIE
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napajuiesenumnea

21.11

34

HpI/IKJ'Ial]HBIe 3aaa4u, CBA3aHHBIC C
BBIYUCIICHHEM 00BbEMaA npsAMOYT'OJIbHOT'O
napauicicnmincaa

26.11

35

O0BbEM IPSIMOI TPU3MBI

26.11

36

CrepeomeTpuyuecKkue 3a/1a4u, CBI3aHHbIC
C BBIYUCIICHHEM 00BEMOB MPSMOIA
IIPU3MBI

28.11
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37

38

39

[Ipukiiaguelie 3a7a4n, CBsI3aHHbBIE C
00BEMOM MIPSIMOI TPU3MBI

Brrancienrne 00bEMOB TEJ C HOMOIIBIO
onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM MPU3MBI

Brruucienue 006EMOB TENI ¢ TOMOIIBIO

onpeaenéHHoro unrerpaita. Oobpém
MAPAMUIBI

03.12

03.12

05.12

40

®opmyna 00bEMa MUPaAMHIBL.
OtHomeHne 00eMOB MUPAMH/ C
00LINM YIJIOM

10.12

41

dopmyna 00bEMa MUPaAMHIBL.
OtHomeHne 00bEeMOB IMTUPAMH/] C
00LINM YIJIOM

10.12

42

43

CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC
¢ 00bEMaMM HAKJIOHHOW MPU3MBI

CrepeomeTpuyecKHe 3aJauu, CBSI3aHHbIC
¢ 00bEMaMH MUPaMUIbI

12.12

17.12

44

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBsA3aHHBIE ¢ 00HEMOM HAKIOHHOM
MIPU3MBI

17.12

45

KonTtponbhas padora "O0béM
MHOTOrpaHHHUKa"

19.12

46

47

[Tpumenenue o0bEMOB. Borunicnenue
PacCTOSIHUSA [0 MIIOCKOCTH

[Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUJIbI

24.12

24.12

48

HI/IHI/IHJIpI/I‘-IeCKaﬂ IIOBEPXHOCTD,
o0pa3yroue UIHHIPUIECKON
MOBEPXHOCTH

26.12

49

Humuaap. [psamoit kpyroBoi HUIHHAP.
[Imomane MOBEpXHOCTH LUIUHIAPA

14.01
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Konunueckast moBepxHOCTh, 00pasyroiue

50 o 14.01
KOHHMYECKOI oBepxHocTH. KoHyc
CedeHue KOHYCA TUIOCKOCTHIO

51 4 ’ 16.01
napajieIbHON TUIOCKOCTH OCHOBAaHUS

59 Yceu€nnsriii konyc. M3o0pakenue 21,01
KOHYCOB M YCEUEHHBIX KOHYCOB '

Yy Yy y

53 [Tnomaae GOKOBOM MOBEPXHOCTH U 21,01
TIOJTHOM IMOBEPXHOCTH KOHYCa '
[Tnomanaps 60KOBO¥ MOBEPXHOCTU U

54 N 23.01
MIOJTHOM TMOBEPXHOCTH KOHYCa
CrepeomeTpryuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE

55 . ’ 28.01
MOCTPOCHUEM CEUCHHH IIINHpA,
KOHYca
CrepeoMeTpuuecKkre 3aauu Ha

56 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, 28.01
MOCTPOCHUEM CEUEHUH IMINHIpPA '

2

KOHYycCa

57 [IpuknaaHbie 3a/1a49M, CBSI3aHHBIC C 3001
[IUIHHIPOM '

58 [IpuknaaHbie 3a/1a49M, CBSI3aHHBIC C 04.02
HAJTUHAPOM '

59 Cdepa u map 04.02
[Tepeceuenue ceps! u mapa c

60 rtockocThio. Kacanue mapa u chepbl 06.02
IUIOCKOCTBIO. Bu 1 n300paxxeHue mapa

P

[Tepeceuenue cdeps! u mapa c

61 iockocThio. Kacanue mapa u cdepbl 11.02
IUIOCKOCTBIO. Bu u n300paxkeHue mapa

62 VYpasuenue coepsl. [Tnomans cheps u 11.02
e€ yacrei ]

63 Cummerpus chepsl 1 mapa 13.02
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64

65

CrepeomeTpHruecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

CrepeoMeTpuuecKkue 3aJauu Ha
JTIOKA3aTeJIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CHEPOH U MapoM,
IIOCTPOECHUEM UX CEYEHUM MIIOCKOCTHIO

18.02

18.02

66

[puknaaHbie 3a1a491, CBI3aHHBIE CO
cdepoii u mapom

20.02

67

[IoBTOpEHUE: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIIEHUS! B OKPY>KHOCTH,
CTaHJapTHBIC TOA00US

25.02

68

69

Paznuunnie KOM6I/IHaHI/II/I TCJI BpalllCHUA
U MHOTOT'PpaHHUKOB

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

25.02

27.02

70

71

3amauu o Teme "Tena u MOBEPXHOCTH
BpaiueHus"

Konrtponsnas pabora "Tena u
MOBEPXHOCTH BpaleHus"

04.03

04.03

72

O6wém nununaapa. Teopema 06 00bEME
MPSIMOTO WIIMHAPA

06.03

73

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
omnpenenénHoro uHTerpana. OobEM
KOHYyca

11.03

74

75

ITmomaay OOKOBOM M OJTHOM
MOBEPXHOCTH KOHYCa
CrepeoMeTpHuuecKue 3aa4u, CBSI3aHHbBIE

C BBIYHCIICHUEM 00BbEMOB IIMITHH]IPA,
KOHyca

11.03

13.03
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76

7

[Ipuknanueie 3apaun mo Teme "OObEMBI
Y TJIOIIAAN OBEpXHOCTEH Ten"

O06bEM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 00béMe trapa. [lnomans
cdepsl. CTepeomeTpruyecKue 3a1auu,
CBSI3aHHBIE C BEIYMCIEHUEM 00BEMOB
rapa, mapoBOro CerMEHTa U IIapOBOTO
CEeKTopa

20.03

25.03

78

79

80

[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
momaaso cepbl. COOTHOMIEHUS
MEXY TJIOIIAISIMHA TIOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TEN

[TonoOHbIe Tena B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mog00uu.
CrepeoMeTpuueckue 3aaun, CBSI3aHHbIE
C BBEIYHCIIEHHEM 00HEMOB TEII U
IoIIaiel TOBepXHOCTEN

KonTponbnas padota "Ilnomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

25.03

27.03

08.04

81

JIBY>KeHUs MPOCTPaHCTBA.
OTtob6paxenus. J[BuxeHus: 1 paBeHCTBO
¢buryp. O61mue cBoiicTBa IBUKEHUIN

08.04

82

83

84

Buapl nBukeHnil: napamiebHbIN
MEepPEeHOC, LIEHTpalbHasi CHMMETPUS,
3epKaJIbHAasi CAMMETPHSI, TOBOPOT
BOKPYT IIPSIMOU

[IpeoOpazoBanwus nomoowus. [psmas u
cdepa Ditnepa

I'eomerpuueckue 3agaun Ha
IIPUMEHEHNE JBUKEHUS

10.04

15.04

15.04
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85

86

87

88

KonTponpHas padora "BekTops! B
npocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"[TapanienbHOCTb MPSMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

Ob6o6maromee mosropenne 11 moHsTHit
U MeToJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"BekTopsbl B npocTpaHcTse"

O6o6matoiee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aI1s 3HAHUH:
"BekTopsl B mpocTpaHcTBe"

17.04

22.04

22.04

24.04

89

90

O6o06matomiee moropenue 11 monHsTHit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

Ob6o6maromee noropenue 11 nonsTuit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"O6beM MHOTOTpaHHUKA"

29.04

29.04

91

O6o06matomee moTopenue 11 moHsTHIt
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"Tlnomaay moBepXHOCTU U 0OBEMBI
KpyTJbIxX Ten"

06.05

92

Ob6o6maromiee noropenue 11 nonsTuit
¥ METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTHU3allis 3HAHUM:
"ITnomaay MOBEPXHOCTH U 00 BEMBI
KpYIJIbIX Ten"

06.05
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93

Wroroast KOHTpOJIbHAS paboTa

08.05

94

Wroroast KOHTpOJIbHAS paboTa

13.05

95

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3alurs 3HaHUI

13.05

96

97

Wcropus pa3BuTus CTEPEOMETPUU KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTH

Hcropus pa3sBUTUSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

15.05

20.05

98

99

Wcropus pa3BuTus CTEPEOMETPUU KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTHU
COBPEMEHHBIX HWHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

20.05

22.05

100

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pazBuTHS CTEPEOMETPUM KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

102
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Beero npownTo. NPOHYMEPOBAKO 1




