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HNOACHUTEJIBHAS 3AIIMCKA
Pabouas mporpamma 1o reomerpun ais 10-11 kiaccoB cocraBiieHa Ha OCHOBE CIIETYIOLINX
HOPMATUBHO-IIPABOBBIX U MHCTPYKTUBHO-MECTOAUYCCKUX JOKYMCHTOB!

. ®denepanbHOTO 3aK0HA «O0 00pazoBanuu B Poccuiickoit eaeparun» Ne273- @3 ot
29.12.2012r.;

. OI'OC COO (npuka3 Munnpocsenierust PO Ne413 ot 17.05.2012r)
J ®OII COO (npuka3 Munnpocseuienuss PO Ne 371 ot 18.05.2023)

. OcHoBHOI 00pa30BaTEIILHON MPOTrPaMMBI CpeHero o01ero oopazoBanus MbOY
«Doxunckass COLLL No2y
J [Tonoxenust 0 pa3pabOTKe U YTBEPHKICHUU pabOUMX MTPOTrpaMM YUEOHBIX MPEAMETOB,

KypcoB, aucuuiing (Moayneit) MBOVY «®oxunckas COLLL Ne2»
J VYuyebnoro uiana OOIT COO MBOYVY «®okunckas COLL Ne2y» na 2024-2025 yueOHbIN

TO/I.

. Kanennapnoro yue6Horo rpaduxa Ha 2024 — 2025 yueOnniit ron MBOY  «®okuHCKas
COL Ne2y»

. ®enepanbHoit padoueit mporpammbl COO 1o yueOHOMY NpeaMeTy FreOMeTpHs

g 10-11 kmaccoB

['eomeTpus siBisieTcs 0THUM U3 6a30BBIX KypCOB Ha YPOBHE CPEHEr0 OOIIEero
o0Opa3oBaHus, TaKk Kak 00eCrieunBaeT BO3MOKHOCTh U3YyUEHUS TUCIIUIUINH €CTECTBEHHO-HAyYHOU
HAIMpPAaBJIEHHOCTH U TPEIMETOB F'yMaHUTApHOTO IUKIA. [I0CKOJIBbKY JIOrHuecKkoe MBIILIEHHUE,
(dbopMupyeMoe npu U3ydeHUH 00yJaroIMMUCS MOHATUHHBIX OCHOB T€OMETPHUH, PU
JI0Ka3aTeNIbCTBE TEOPEM U MOCTPOCHUH LIETIOUKH JIOTUYECKUX YTBEPKACHUN MPHU PELICHUN
reOMEeTPUUECKUX 33/1a4, YMEHUE BBIIBUraTh U OMPOBEPraTh T'UIIOTE3bl HEMOCPEACTBEHHO
MCIOJIb3YIOTCS IPU PEIICHUH 3aJ]ad €CTECTBEHHO-HAYYHOTO 1IMKJIA, B YaCTHOCTU (PU3HUECKUX
3azad.

Lenb ocBoeHUs mporpamMmbl yaeOHOTO Kypea «I eomeTpus» Ha yriiyOJI€HHOM YpOBHE —
pa3BUTHE UHAUBUAYAIBHBIX CIOCOOHOCTEH 00YYarOMMXCs MPU U3YYEHUU T€OMETPHUH, KaK
COCTaBIISAOLIEH MpeaMeTHON oOnactu «MaTemaTrka 1 HHPOpMaTHKay depe3 oOecredeHrne
BO3MOYHOCTHU MPUOOPETEHUSI U UCIIOJIL30BaHuUs Ooliee IITyOOKHX T€OMETPUUYECKUX 3HAHUN U
NeUCTBUM, crienu(UIHBIX TEOMETPUH, U HEOOXOAUMBIX JUIS YCIIEIIHOTO Mpo(eCCHOHATBHOTO
o0pa3oBaHUs, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATHKHU.

[IpuopuTeTHBIME 331a4aMH Kypca reOMEeTpUHU Ha YriyOIEHHOM YpOBHE, PACIIUPSIONIMMHU
Y YCUJIMBAIOIIMMH Kypc 0a30BOTO YPOBHS, SIBJISIIOTCS:

paciupeHue npeAcTaBIeHus: O TEOMETPUH KaK YaCTH MUPOBOM KYJIBTYpHI U
(dbopMHpOBaHHE OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(hopMHpOBaHKE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEHIINX
MaTeMaTHYEeCKUX MOJIENSIX, TIO3BOJISIONIUX OMUCHIBATh U U3y4aTh pPa3HbIE SBICHUS
OKPYKaIOIIEro MUpa, 3HaHKHE TMOHITHIHOTO anmapata 1o paszaeny «CrepeoMeTpus» yaeOHOTo
Kypca r€OMEeTpHH;

(dhopMHpOBaHKHE YMEHHUS BIIAJIETh OCHOBHBIMU MOHSATHSIMU O MPOCTPAHCTBEHHBIX (DUTYpax
Y UX OCHOBHBIMU CBOWMCTBaMU, 3HaHUE TeopeM, POPMYI U yMEHUE UX IPUMEHSTh, YMEHHUS
JIOKa3bIBaTh TEOPEMBI i HAXOJUTh HECTAHAAPTHBIC CIIOCOOBI PEIIeHUs 3a1a4;

(hopMHpOBaHKEe YMEHHS PACTIO3HABATh HA YepTekKax, MOJIENSIX U B peaTbHOM MHUpE
MHOTOTPaHHUKHU U Te€Ja BpallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIETH;



(opmMupoBaHHE TOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYeCKUX TeOpHil, (popMHupoBaH¥e MOHUMAHUS POJIM AKCHOMATUKH IIPH MPOBEJACHUN
pacCyXIEHUI;

(opMupoBaHHE YMEHHS BIIAIETh METOIAMH JIOKA3aTEIbCTB U AITOPUTMOB PEIICHHS,
YMEHHS UX IPUMEHSTb, TPOBOJIUTH JOKA3aTCIIbHBIC PACCYKICHUS B XOJIE PEIICHHS
CTEPEOMETPUYECKHX 3314 U 33124 C IPAKTUIECKUM COJIepKaHueM, (OPMHUPOBAaHUE
IIpEJICTaBICHUS 0 HEOOXOAMMOCTH J10Ka3aTeIbCTB IPU OOOCHOBAHUU MaTEMAaTUYECKUX
YTBEPKICHUIA U POJIU AaKCHOMATHUKH B TIPOBEJICHUH JISAYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHHE MHTEIUICKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH
o0yJaromuxcs, TO3HABATEIbHOW aKTUBHOCTH, UCCIIETOBATEILCKUX YMEHHUH, KpUTHYHOCTH
MBIIIUICHUS], UHTEpeca K N3Y4EHUIO T€OMETPHH;

(dhopmupoBaHue (PyHKIIMOHATILHON IPAMOTHOCTH, PEJIEBAHTHON r€OMETPUU: YMEHUS
pacrno3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MTOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B
pEeATbHBIX KU3HEHHBIX CHTYAIMSIX U TP U3YUYCHUHU APYTUX YICOHBIX PEIMETOB, IPOSBICHUS
3aBUCHUMOCTEHN 1 3aKOHOMEPHOCTEH, MOJAECTMPOBAHUS PEATIbHBIX CUTYalU, HCCIIeI0BAHUS
MTOCTPOEHHBIX MOJIEJIeH, UHTEPIPETAI[UH MTOTYYEHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIUHUSAMEU yueOHOTO Kypca «['eomerpusi» B 10-11
KJaccax sBisitorces: «lIpsMble U IIIOCKOCTH B IPOCTPAaHCTBE», «MHOTrOorpaHHuKm», «Tena
BpalleHus», «BeKTopsl U KOOPAUHATHI B IPOCTPAHCTBEY, «/{BIKEHUS B IPOCTPAHCTBEM.

ChopmymupoBanHoe Bo @I'OC COO tpeboBaHuE «yMETh ONEPUPOBATH MOHATHIMU,
peneBaHTHBIMU T€OMETPUH Ha yriryOnéHHOM ypoBHE oOyuenus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJIepKaTeIbHBIM JIHHUSIM Y4€OHOTO Kypca, a GOpMUPOBAHUE JIOTMUECKUX YMEHUI
pacnpezensercss He TOJIBKO M0 COJIep>KaTeIbHBIM JIMHUSAM, HO U 110 T0AaM 00y4eHUsI.
Copepxanuie 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOEHUS
denepanpHO paboyeii mporpaMMbl, pacpeIeIEHHBIM 110 ToJIaM 00Y4YEeHHS, CTPYKTYPHUPOBAHO
TakuM 00pazoM, 4TOOBI KO BCEM OCHOBHBIM, MTPUHITUITUAILHBIM BOTIPOCAM 00yJaroIuecs
oOpallaaiuch HeOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIA/IEHUE T€OMETPUUECKUMU
MOHATHAMH U HaBBIKAMU MOCJIEI0BATENBHO U MOCTYNATENbHO, C COOMIOACHUEM MTPUHIIHUIIA
MIPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO CHCTEMY I'€OMETPUUYECKUX
Mpe/ICTaBICHUIM 00yJalouXCsl, paciupsis U yriayosss e€, 00pa3ysi IPOYHbIE MHOKECTBEHHbIE
CBSI3H.

[lepexon k U3y4EHUIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co31aTh ycnoBus s quddepeHunanuu 00y4deHusl, MOCTPOSHHs] HHIUBUYATbHBIX
00pa3oBaTeNbHBIX IPOrpaMM, 00ECTIEUUTh YrIIyOIEHHOE U3YUeHUE TEOMETPHH KaK
COCTaBIIsAOLIEH yueOHOTO TpeaMeTa «MareMaTHuKay;

MOATOTOBUTH OOYYAIOMIMXCS K MIPOJIOJDKEHHUIO H3yUeHUsI MaTeMaTUKH ¢ Y4ETOM BbIOOpa
Oynyuieit mpodeccun, odbecreunBasi MPEEMCTBEHHOCTh MEXIy 00IIUM U PodecCHOHATHHBIM
o0pazoBaHHEM.

Ha usyuenue yuebnozo xypca «I'eomempusi» na yenyonéuHom yposse omeooumces 204
yaca: 6 10 knacce — 102 yaca (3 uaca 6 neoeno), 6 11 knacce — 102 uaca (3 waca 6 nedenio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbI€ IOHATHA cTepeomeTpun. Touka, npsmas, IIOCKOCTb, pocTpaHcTBO. [loHsTHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAOLIUECS, TapalJIebHbIE U
CKpeluBaromuecs npsmole. [Ipu3naku ckpenuBaonuxcs npsmbix. [lapainenbHOCTb NPAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE: MapajliebHbIE IPSIMbIE B IPOCTPAHCTBE, MAPAIIEIBHOCT TPEX
MPSIMBIX, MAPAIIIEIBHOCTh NPAMOI U mIockocTH. [lapanmiensHoe U IeHTpabHOE
MPOEKTUPOBaHUE, N300pakeHue puryp. OCHOBHBIE CBOMCTBA MAapaIETLHOTO MTPOSKTUPOBAHHUS.
N300paxkenue Guryp B napajuieabHON MPOEKIMH. YTJIIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJI
MEXAY NPSMbIMHU B IpoCTpaHCTBE. [lapanienbHOCTh MII0CKOCTEN: napasuiebHble INIOCKOCTH,
CBOICTBa MapajieNbHbIX I1ockocTeil. [Ipocreiire npocTpaHCTBEHHbIE (PUIYpBI HA MIJIOCKOCTH:
TeTpasd/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepneHIuKyIApHOCTD MPSAMO U MJIOCKOCTH: MEPIEHIUKYIIIPHBIE MTPSIMBIE B
MIPOCTPaAHCTBE, MPsSIMblE TapajliebHbIe U MEPIEHAUKYISIPHbIE K TNIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTH MPSMOM M TUIOCKOCTH, TEOPEMA O IPSIMOM NEPIIEHINKYIIPHON
mwiockocTu. OpTOroHanpHOE MpoeKTHpoBaHue. [leprneHuKysp U HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 IMIIOCKOCTH, MPOEKIUS (PUTYphI HA MJIOCKOCTb.
[TepieHAMKYASAPHOCTD MIIOCKOCTEMN: MPU3HAK NEPHEHAUKYISIPHOCTH JIBYX IIJIOCKOCTEN. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTIabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
YroJ IByrpaHHoro yria. TpéXrpaHHblii 1 MHOTOTpaHHbIE YTIibl. CBOMCTBA MJIOCKUX YIJIOB
MHOTOrpaHHOro yriyia. CBOMCTBa IVIOCKUX U JBYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKN

Bubl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: N-yroseHas npusma,
npsiMasi ¥ HaKJIOHHAas! MPU3MbI, OOKOBasl U MOJIHAs MOBEPXHOCTh pu3Mbl. [lapamnenenunen,
MPSIMOYTOJIbHBIN MapajuieNenuIie]l U ero ceoicrea. Kparyaiiimme mytu Ha HOBEpXHOCTH
MHororpaHHuka. Teopema Jitnepa. [IpoctpanctBennas Teopema [Tudaropa. [Tupamuga: n-
yroJibHasi MMpamMuia, IpaBuibHas U yceu€HHas nupamuisl. CBolicTBa pédep 1 OOKOBBIX I'paHeil
MpaBUIIbHOM nupamuabl. [IpaBuabHbIle MHOTOTPAHHUKH: ITpaBUJIbHAS IPU3Ma U IIpaBUIbHAs
MpaMua, MpaBuiibHas TPEyrojibHas MUPaMUJIA U IPaBUIIbHBIN TeTpadap, kyo. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCASP.

Brruncnenue 31eMeHTOB MHOTOTPAHHUKOB: pE€Opa, AuaroHanu, yrisl. [Inomans 60koBoi
MMOBEPXHOCTHU U MOJHOW MOBEPXHOCTHU MPSAMOI MPU3MBI, ILIOIIA b OCHOBAaHUH, TEOPEMA O
O0KOBO¥ OBEPXHOCTH NMpsIMOM Mpu3Mbl. [1nomaae 60k0BOI MOBEPXHOCTH U TIOBEPXHOCTH
MpaBUIILHOM TUpPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpus B IPOCTPAHCTBE. DIEMEHThl CUMMETPUH ITPABUIIBHBIX MHOTOTPaHHHUKOB.
CummeTpus B TpaBUIbHOM MHOTOTPAHHUKE: CUMMETPHS apaJljIesIenUIe1a, CHMMETPUS
MPaBUIIbHBIX MTPU3M, CHMMETPHUSI MPABWIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, AJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHAMPABIICHHBIE U MPOTUBOIOJIOKHO HAMPABJIEHHbBIE BEKTOPhL. PaBeHCTBO



BEKTOpPOB. [IefiCTBHSI ¢ BEKTOpaMMU: CJIOKEHUE U BBIUYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha unciio. CBoHcTBa cioxkeHUsl BeKTopoB. CBoMcTBa
YMHOKEHUS BEKTOpa Ha 4uciio. [IoHaTre KoMIutanapHble BeKTOpsL. [Ipu3Hak koMILIaHapHOCTH
Tpéx BekTopoB. [IpaBmio napamienenunena. TeopeMa o pas3sioKE€HUH BEKTOpA 110 TPEM
HEKOMIUIAHAPHBIM BeKTOpaM. lIpsiMmoyrosbHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! Bekropa. CBsI3b MEX1y KOOpAWHATAMHU BEKTOPA U KOOPAWHATAMU TOYEK. YTOJI
Mexay BekropaMmu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



11 KJIACC

Tesa Bpamenus

[MousTHS: MUIMHAPUYECKAs TIOBEPXHOCTh, KOHMYECKAs! TOBEPXHOCTh, cheprudecKas
MOBEPXHOCTh, 00pa3yroHocTel. Tena BpameHus: HIWIMHIP, KOHYC, yCeu€HHBINA KOHYC, cdepa,
map. B3aumHoe pacrosioskenue cepbl U III0CKOCTH, KacaTelbHas IIOCKOCTh K cdepe.
N300pakeHue Ten BpaleHus Ha TOCKOCTH. Pa3BépTka munmmuapa u konyca. Cummerpusi cepsl
U 11apa.

O6béM. OcHOBHBIE CBOICTBa 00BEMOB Tell. Teopema 00 00bEME NPSAMOYTOIBHOTO
napajuienenumnena u cieactsus u3 He€. O0bEM NpsMON U HAKIIOHHOM MPU3MBI, TUIUH/PA,
nupamuibl 1 konyca. O0bEM 11apa U apoBOro CETMEHTA.

KombOunaruu ten BparieHus: 1 MHOTOrpanHUKOB. [Ipr3ma, BriucaHHas B IUJIMH]IP,
onucaHHas okoJio nunuHapa. [lepeceuenue cdeprl u mapa ¢ miockoctoo. Kacanue mapa u
cdepbl I0CKOCThIO0. [IoHATHE MHOTOIpaHHUKA, OTIMCAHHOTO OKOJIO cepbl, cephl, BIUCAHHON B
MHOTOTPaHHUK WJIU TEJIO BPAIICHHUS.

[Inomaas moBepXHOCTH HMIIMHJIPA, KOHYCA, TUIoIa b chepsl U e€ yacteid. [lonobue B
npoctpaHcTBe. OTHOLIEHHE 00bEMOB, TUIOIAJIEH TOBEPXHOCTEH MOT0OHBIX (QUTYD.
[IpeoGpa3zoBanue nomodus, romoTeTus. Penenne 3aau Ha TNIOCKOCTH € MCIOJIb30BAaHUEM
CTEpEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOTPAHHUKOB 1 TEJ BPAIICHUS: CEYCHUS IIMITMHIPA
(mapasnenbHO U MIEPIEHINKYISIPHO OCH), CEYSHUS KOHYyca (MapajuieIbHbIe OCHOBAHUIO U
MPOXOIAIINE Yepe3 BEPUINHY), CEYSHHUS 111apa, METO bl IOCTPOCHUS CEYEHHI: METO/] CIIe/IOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtops! B mpoctpancte. Onepaniuy HaJ BEKTOpaMH. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CaolicTBa BEKTOPHOTO yMHOKeHU4. [IpsiMmoyrosbHas cucteMa KOOpJAUHAT B TPOCTPAHCTRBE.
Koopaunats! Bekropa. Paznoskenue Bekropa no 6asucy. KoopauHaTtHO-BEKTOPHBIN METO IPU
pElICeHUH TeOMETPUUECKUX 3a/1a4.

JBuKeHHMsI B IPOCTPAHCTBE

JIBmwxenus npoctpancTBa. OtoOpakenus. J[Bmwkenus u paBeHcTBo duryp. Oomme
CBOMCTBA JIBWKEHUU. Buibl ABMKEHUI: TapaJlIebHBIN IEPEHOC, LICHTPaJIbHAas CHMMETPUS,
3epKajbHasi CHMMETPHS, IIOBOPOT BOKPYT mpsimoil. [IpeoOpazoBanus nogoous. [Ipsmas u chepa
Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBIV YPOBEHB) HA YPOBHE CPEJJTHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

c(OPMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIIUH 00y4aIOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 4JIEHA POCCUICKOI0 OOLIECTBA, IPEICTABICHUE O MAaTEMATUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SBJICHUHN, MPOLEAYP TPAKIAHCKOTO 00IIECTBa
(BBIOOPBI, OIIPOCHI U IPYrO€), YMEHHE B3aUMOIEHCTBOBAThH C COLMATIbHBIMU HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pakIaHCKON MIEHTUYHOCTH, YBOXKEHHUS K MPOIJIOMY U
HACTOSIIEMY POCCHICKOM MAaTEMATHKH, IEHHOCTHOE OTHOILIEHHUE K JOCTUKEHUSIM POCCUIUCKUX
MAaTE€MAaTUKOB U POCCUUCKON MAaT€eMaTUUYECKOM IIKOJIbI, UCTIOJIb30BAHUE ITUX JIOCTHKECHUI B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHE AYXOBHBIX IEHHOCTEH POCCUIICKOT0 Hapoia, cPOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEIACHHUS, CBI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTHKEHHUM HayKH U IeATEIbHOCTBIO YYEHOTO, OCO3HAHKE JTMYHOTO BKJIa/la B IOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) acTeTYeCKOEe BOCIIMTaHME:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsl 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYXIECHUN, BOCTPUUMYHBOCTH K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSATh MaTeMaTUYECKUE 3HAHUSI B UHTEpEcax 3J0POBOTO
1 6e301macHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/10POBbIO (3710pOBOE
MUTaHUe, cOalaHCUPOBAHHBIN PEXXUM 3aHITHI U OTAbIXA, peryispHas puznyeckasi akTUBHOCTH),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTb K TPY/Y, OCO3HAHKE [IEHHOCTHU TPY10J1I00us1, HHTEPEC K pa3IuyHbIM chepam
npodeccrnoHabHOM IeATENBHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPHIIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp OyayIei npodeccun U pearn30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE [IaHbI, TOTOBHOCTh U CIOCOOHOCTh K MaTEMaTHUYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA IPOTSHKEHUH BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

c(hOPMUPOBAHHOCTH IKOJOTHYECKON KyIbTYphI, TOHUMAaHHE BIUSHUS COIIHAIILHO-
SKOHOMMUECKHUX IIPOLIECCOB HA COCTOSIHUE MTPUPOIHOMN U COLIMAIIBHOM CPENIbl, OCO3HAHUE
rJ100aTBFHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIINS Ha TPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU IS pelIeHus 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpe/bl, IIIaHUPOBAHHE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCJIEACTBUMN AJIS OKPYKAIOLEN CPEbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTeMaTHYECKON HAyKH Kak cepsl
YEJI0BEYECKOM EATEIbHOCTH, 3TANOB €€ Pa3BUTUA U 3HAYUMOCTH IS PA3BUTHS LIUBUIIN3ALIAH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MAaTEMAaTUYECKOU KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS MUDa,
TOTOBHOCTb OCYHIECTBJIIATH IPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCTD HHINBUAYaJIbHO U
B IpYIIIIE.



METAINIPEIMETHBIE PE3YJIBTATHI

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE e CTBUS

ba3oBble joruveckue 1ecTBUA:

BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKIUX OOBEKTOB,
MOHATHH, OTHOIIICHUI MEXTY MOHATUAMH, GOPMYITUPOBATH ONPEICIICHUS TOHITHA,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCH(PHUKAIIIN, OCHOBAHHUS ISl 0000IICHUS 1
CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCIIPUHUMATD, (DOPMYIUPOBATH U TPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHbBIC U
OTpHUIIATENIbHBIE, CIMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBJISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOPEUHs B (haKTax,
JTAHHBIX, HAOIOICHUSIX U YTBEPXKICHUSIX, MTPEJIaraTh KpPUTEPUH JJIs1 BHISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JIeJIaTh BBIBOJIBI C UCTIOJIb30BAaHMUEM 3aKOHOB JIOTUKH, ETYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJII0YEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MMPOBOJIUTH CAMOCTOSTEIHHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUH (TIPSIMBIEC U
OT MPOTUBHOTO), BEICTPAUBATh ApTyMEHTAIINIO, TPUBOJIUTH PUMEPHI K KOHTPIIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KJICHUSI M BBIBOJIBI;

BBIOMpATH cI0c00 peleHust yaeOHoH 3a7auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pereHus1, BEIONpaTh Han0oJIee MOAXO AN C YIETOM CaMOCTOSITEIHFHO BBIJICTICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBUA:

HCIO0JIb30BaTh BOMPOCH! KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HaHUs, (POpMyIHpOBaTh
BOMPOCHI, (PUKCHUPYIOLIKE TPOTUBOpEUHE, TPOOIeEMy, YCTaHaBIUBAaTh HCKOMOE U JaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAHUE T10
YCTaHOBJICHHIO 0COOEHHOCTEH MaTEMaTHUECKOT0 00BEKTA, SIBJICHUS, TPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MeXy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENILHO (POPMYITHPOBATH 000OIIECHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0ICHUS, KCCIIE0BAHUS, OLICHUBATH JJOCTOBEPHOCTDH MOJIYUYE€HHBIX PE3yIbTaTOB, BHIBOJIOB U
000011IEeHMI;

MIPOTrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIIBUTATh IIPEAIIOIIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH AepULIUTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JUIS OTBETA Ha BOMIPOC U JIJIs
peuieHus 3a1auu;

BBIOMpATh HH(POPMAIUIO U3 UCTOUHUKOB PA3NUYHBIX TUIIOB, AHATTU3UPOBATD,
CUCTeMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUAOB U POpM
MPEACTABICHUS;

CTPYKTYpUPOBATh UH(OPMALINIO, TPEJICTABIIATH €€ B Pa3IMUHBIX hopMax,
WJLTIOCTPUPOBATH TpadUIECKH;

OIICHUBATh HAJEKHOCTh MH(POPMALIMH IO CAMOCTOATEIHHO CHOPMYTUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHUBEpPcaIbHbIE yueOHbIe elicTBUS
Oo0menne:



BOCIIPUHUMATL U q)OpMy.HI/IpOBaTL CY)XKIACHHA B COOTBETCTBUU C YCIIOBHUAMU U LCIIAMUA
OGH.ICHI/IH, SAICHO, TOYHO, 'PAMOTHO BbIpaKaTb CBOIO TOUKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX
TCKCTAX, AaBaThb MOSACHCHUA 110 X004y PCHIICHHUA 3a1a91, KOMMCHTUPOBATDH HOJIy‘ICHHbIﬁ
pe3yJibTar;

B X0J1¢ 00CYX/ICHH 331aBaTh BOIIPOCHI II0 CYLIECTBY OOCYKaeMON TEMBI, IIPOOIEMBI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBATb UJICH, HALICJICHHBIC HAa ITIOUCK PCUICHUA, COIIOCTABJIATh CBOU
CYXKACHHUA C CY)KACHUAMU APYIUX YHaCTHUKOB AHAJIOra, O6Hap}I)KI/IBaTI) pasiiniue U CXoACTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NpCACTaBJIATH PE3YJIbTAThl PCUICHUA 3aJa4, SKCIICPUMCHTA, UCCIICAOBAHU, ITPOCKTA,
CaMOCTOSITENILHO BbIOMPATh (GOpMAT BBICTYILIEHUS C YUETOM 3a/1a4 PE3EHTALH U
0COOEHHOCTEH ayAUTOPUH.

PeryisiTuBHbIE YHHBeEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTaBJIATH TUIAH, aJITOPUTM PELICHHS 33]a9H, BRIOUPATh CIIOCO0 pElIeHus ¢ y4ETOM
UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, YMOIMOHATbHbI HHTEJIEKT:

BJIQJICTh HABBIKAMH MTO3HABATEIBHOMN PeIIEKCHH KaK OCO3HAHMUS COBEPIIACMBIX JICHCTBHIH
Y MBICIIUTENIEHBIX MTPOIECCOB, HX PE3YABTATOB, BIIAJIETh CIIOCOOAMH CaMOTIPOBEPKH,
CaMOKOHTPOJIS TPOIIEcca U pe3yabTaTa PelIeHNs MaTeMaTHIECKOH 3a1auu;

MPEeBUJIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPH PEIICHUH 3a]]a4l, BHOCUTh
KOPPEKTUBBI B JAEITEILHOCTh HA OCHOBE HOBBIX 0OCTOSITENILCTB, IaHHBIX, HAMIEHHBIX OLINOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATa LU U YCIOBHUSIM, OOBICHATH MPUUNHBI
JNOCTHKEHUS JIM HEJIOCTHXKEHUS PE3ybTaTOB AESITEIbHOCTH, HAXOAUTh OIINOKY, TaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJbHOCTD:

MMOHUMATh U UCHIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI U
pelIeHny y4eOHbIX 3a/1a4, IPUHUMATh 11e7Tb COBMECTHOM JIeATEIbHOCTH, IJIAHUPOBATh
OpraHMu3aII0 COBMECTHOM paboThl, paclpeaesaTh BUIAbl padoT, JOrOBAPUBATHCS, 00CYXKIaTh
MIPOLIECC U pe3yNIbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBATh B TPYIIOBBIX hopMax paboThl (00CyKIeHUS, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U UHBIE), BBITIOIHITH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOU JICHCTBUS C
JIPYTMMU 4JIeHaMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOIINNA IPOAYKT IO
KpUTEpUIM, cHOpPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHUS.



HNPEIMETHBIE PE3YJIBTATbBI

K xoniy 10 kjacca oOydaronuiicss HayIuTCs:

CBOOOHO OTIEPUPOBATH OCHOBHBIMH MOHATHSIMH CTEPEOMETPHUU TIPH PEIICHUH 3a7a4 U
MIPOBEJCHUU MaTEMATUYECKUX PACCYKICHHIA;

MIPUMEHSTh AKCHOMBI CTEPEOMETPHH U CIICJICTBUS M3 HUX MIPH PEIIICHUU
r€OMETPUUECKUX 33/1a4;

KJIacCU(UIIMPOBATH B3AMMHOE PACIIOJIOKEHHIE IPSAMBIX B IIPOCTPAHCTBE, INIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C YTJIaMH B POCTPAHCTBE: MEXTY
MPSMBIMH B TTPOCTPAHCTBE, MEXKTY MIPSMOH U IJIOCKOCTHIO;

CBOOOHO OTIEPUPOBATH TIOHATHSMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMH;

cBOOOJTHO pacro3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAHHUKOB (ITpH3Ma, THpaMH/Ia,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJlacCU(PHUKaINU;
CBOOOIHO OTIEPUPOBATH TOHATHUSIMH, CBA3aHHBIMY C CEYCHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH NapajuieIbHOE, [ICHTPAIBHOE U OPTOTOHAJILHOE MPOEKTUPOBAaHUE (PUTYp HA
TUTOCKOCTD, BBITIONHSATH N300paykeHus PUTYp Ha TIOCKOCTH;

CTPOUTH CECUCHUSI MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBITIOJTHATH (BBIHOCHEIC)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY,
CHH3Y;

BBIYMCIISATH TUIOIIAIU TOBEPXHOCTEH MHOTOTPaHHUKOB (TpU3Ma, MUpaMuia),
reOMETPUUECKUX TeJl C MpUMEHEHHEM (popmyI;

CBOOOHO ONEpUPOBATH MOHATHUAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
IJI0OCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (QUTYPHI;

CBOOOHO OMEPUPOBATH MOHATHUAMHU, COOTBETCTBYIOLIMMH BEKTOPaM M KOOPAWHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUSI HAJl BEKTOPAMU;

peliaTh 3a/1a4u Ha JOKa3aTeIbCTBO MaTeMAaTUYECKUX OTHOIICHUHM U HaX0XKIEHUE
reOMETPUUECKUX BEJIMYUH, IPUMEHSST U3BECTHBIE METO/IbI TP PEIICHUU
MaTeMaTHYeCKUX 3a7a4 MOBBIIIEHHOTO U BRICOKOTO YPOBHS CIIOKHOCTH;

MIPUMEHSTH MPOCTEUIIIE MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUHU CTEPEOMETPHUUECKUX 3aa4;

W3BJIEKATh, IPEOOPa30BHIBATH U MHTEPIPETUPOBATH HH(POPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
PHUCYHKAX;

MIPUMEHSTH MMOTy4YeHHbIC 3HAHUS HA MIPaKTUKE: CPABHUBATH U aHAITU3UPOBATH
pealbHbIE CUTYallUH, TPUMEHSITh U3yYCHHbIE TIOHSTHS B MPOLIECCEe TIOMCKA PelIeHus
MaTeMaTH4ecKu cHopMyITUpPOBAHHON MPOOIEMbI, MOAETUPOBAThH pealbHbIE CUTYAIHH
Ha SI3bIKE TEOMETPUHU, UCCIIEA0BATh TOCTPOCHHBIE MOJIENU C HCTIOIb30BaHHEM
TreOMETPUUECKUX MMOHATUHI U TeOpeM, amnmapaTa anreOpsl, peniarh MpaKTHYeCKue
3a/1a4d, CBSI3aHHBIE C HAXOXKJICHHUEM F€OMETPUUECKUX BEJINYMH;

MMETh MPEJICTaBICHUsI 00 OCHOBHBIX ATAlax pa3BUTHs F'€OMETPUU KaK COCTaBHOMN
gacTu (pyHIaMeHTa pa3BUTHS TEXHOJIOTUH.



K konimy 11 kiacca oOyyaromuiicss HAyYUTCA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMHU C IIHJIMHIPUIECKON, KOHMYECKOW 1
cepruuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI TOJTyYCHHUS

OIEpUPOBATh NOHATUSIMHU, CBA3aHHBIMH C TEJIAMM BPAIIEHUS: LIUJIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tena BpauieHus (HHIHHIp, KOHYC, cdepa U map) U 0OOBSICHATH CIIOCOObBI
IIOJIyYEHUSl TEJl BpaIlleHHUS;

KJIaccu(UIMPOBATH B3AUMHOE PACIIOJIOKEHHE CHEephI U TNIOCKOCTH;

BBIYMCIISATH BEIMUMHBI 3JIEMEHTOB MHOIOIPAHHUKOB U TeJl BpallleHus, 00bEMBI U
IJIOLIA/IM MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJI BpalllEHUs, TEOMETPUUECKHX TeJl C
MpUMEHEHUEM (POpMYIT;

CBOOOHO ONEpUPOBATH NOHIATUSIMHU, CBA3aHHBIMU ¢ KOMOMHALIMSIMU T€J BpalLCHUS U
MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U ONMHUCAHHBIA 0KOJIO cephl,
cdepa, BUcaHHAas B MHOTOTPAHHUK WUJIU TEJIO BPAIllCHHUS;

BBIYMCIISATH COOTHOLIECHHSI MEXKY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMH MOI00HBIX
TeI,

n300paxaTh u3ydaemble (PUTYpbl, BBIMOIHATH (BBIHOCHBIE) IVIOCKHE YEPTEXKH U3
PUCYHKOB NPOCTHIX OOBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEJ BpalleHHUs;

U3BJIEKaTh, MHTEPIIPETUPOBATH U MIPE0OPa30BbIBATH HH(GOPMAIIUIO O
IIPOCTPAHCTBEHHBIX FT€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTEeXax U
PHUCYHKaX;

cBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

pelaTh reOMeTpUYECKHE 3aa4l Ha BBIYMCICHHUE YIJIOB MEXAY MPSIMBIMU U
IUIOCKOCTSIMU, BBIYUCIIEHNE PACCTOSIHUN OT TOUKH JI0 INIOCKOCTH, B LIEJIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ia IIPU PELICHUN;

cBOOOJIHO ONEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C IBUKEHHEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKEHUN;

BBITNOJIHATH U300paXKeHNss MHOIOI'PaHHUKOB U TEJI BPAIlEHUs MPH NapajuieIbHOM
NepeHoce, LIEHTPAJIbHON CUMMETPHUH, 3€pKaJIbHOW CUMMETPHH, IIPU IIOBOPOTE BOKPYT
MPpSMOM, IPeoOpa3oBaHuUs MOA00HS;

CTPOMTH CEUEHHSI MHOTOIPAHHUKOB U TEJI BPAIEHUs: CEYSHUs LIMIIMHApa
(mapasuienbHO M MEPIEHAUKYIISIPHO OCH), CeYEeHUs KOHyca (MapajliebHble OCHOBAHUIO
U TIPOXOJIAIINE Yepe3 BEPILINHY), CEUEHUS 11apa;

HCIOJIb30BATh METO/IbI IOCTPOEHUS CEYEHUI: METO]I CJIEI0B, METOJT BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIIEH MJIOCKOCTH;

JOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHHUS,

MPUMEHATh FeOMeTpruYecKre GaKkThl AJIs pelIeHUs CTepeOMETPHUECKUX 3aaY,
MIPEAIIOJIAral0IINX HECKOJIBKO I1ar0B PELICHMs], €CIIA YCIOBUS IPUMEHEHUS 3aJaHbl B
SIBHOU U HEesIBHOU (hopMme;

pelaTh 3a1a4y Ha J0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHUH U HAXOXKJIEHUE
TFE€OMETPUYECKUX BEJINYMH;



MNPHUMCHATH IPOTPaAMMHBIC CPEACTBA U SJICKTPOHHO-KOMMYHUKAITUOHHBIC CUCTCMBI ITPU
pELICHIH CTEPEOMETPUIECKUX 3a/1a4;

MNPUMCHATH INOJTYUCHHBIC 3HAHHA HAa IPAKTUKC. CPABHUBATDH, AHAJIM3UPOBATH U
OLCHUBATL PCAJIbHBIC CUTYyalluH, IPUMCHATD U3YUCHHBIC TIOHATHA, TCOPEMEI, CBOMCTBA
B IIpoIIecce TIOMCKA PEIICHUS] MaTeMaTHIECKH c(hOpMyTHPOBAHHOM MTPOOIIEMBI,
MOJCIUPOBATh PCAJIBHBIC CUTYallUU HaA A3BIKE I'COMETPHUH, UCCIICAOBATHL TIOCTPOCHHBIC
MO/IEJIH C MCIIOJIb30BAaHHEM T'€OMETPHUYECKHX MOHATHIA U TEOPEM, arnapara ajareopsl,
peuiaTth MPAKTHYCCKUC 3aaa4U, CBA3AHHBIC C HAXOXKACHUEM I'COMCTPUYCCKHUX BCIINYHH,
HUMCTh NIPCACTABIICHUSA 00 OCHOBHBIX dTamnax Pa3sBUTUA TCOMETPHUHN KaK COCTaBHOM
JacTu pyHJAaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponupie | [lpaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneH)ImiynﬂpHOCTL MPSIMBIX H o5
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KUIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest

1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1

cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1

KPYTJIBIX TE
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5

cUCTeMaTH3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

KoauyecTBo 4acoB DJIeKTPOHHBIE
Ne ara HppoBbIe
n/n Tema ypoka Bcero Kontpoabure HpakTnyeckue m){[qennﬂ 06p:30‘ll;§Teﬂbele
padoThI padoThI pecypes
1 OcHOBHBIE ITpaBUia U300pAKEHHS HA PUCYHKE MIIOCKOCTH, 1 209
MapajuIeTbHBIX IPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka )
[ToHsTHS CTEpEOMETPHH: TOUYKA, IPSIMAasi, TNIOCKOCTh, MPOCTPAHCTRO.
2 OcHOBHBIE ITpaBUIIa U300PAKEHHS Ha PUCYHKE IIJIOCKOCTH, 1 2.09
MTapajuIeTbHBIX IPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
3 [ToHsTHS: IEpeceKarorecs MIOCKOCTH, MEPECEKAIOIUecs psaMas | 1 409
TJIOCKOCTB; MTOTYIPOCTPAHCTBO
4 [ToHsTHS: IEpeceKarorecs MIOCKOCTH, MEPECEKAIOIUecs psaMas | 1 9.09
IJIOCKOCTD; MOTYNPOCTPAHCTBO. BX0OHOUI KOHMPOTb.
5 MHororpaHnHUKA, ©300pa’keHIe MPOCTEUIIIX MTPOCTPAHCTBEHHBIX 1 9.09
(buryp, HECYIIECTBYIOMUX 00bEKTOB '
6 MHoOTrOorpaHHHUKH, H300payKEHHUE TTPOCTEHIIIX MTPOCTPAHCTBEHHBIX 1 11.09
(buryp, HECYIIECTBYIOMMX 00HEKTOB )
7 AXKCHOMBI CTEPECOMETPHHU U IIEPBBIC CICACTBHS M3 HUX 1 16.09
8 AKCHOMBI CTEPEOMETPUH U IIEPBBIC CICACTBHS U3 HUX 1 16.09
AKCHOMBI CTEpEOMETPHUH | TIEPBBIC CIeACTBHS 13 HUX. CIIocoOb!
9 3aaHuUs MPSAMBIX M IJIOCKOCTEH B mpocTpaHcTBe. O003HAUCHHS 1 18.09
NPSIMBIX U IJIOCKOCTEHN
NzobpakeHne ceueHnii mIpamMuIbl, KyOa M MPU3MBL, KOTOpPEIE
10 | TPOXOAAT Hepes ux pEdpa. N3o0pakeHne mepecedeHns! MOTyIeHHBIX 1 23.09
IJ10cKocTel. PackpalmBanye NOCTPOEHHBIX CEUEHUIN Pa3HbIMU
IBETaMH
Nzobpakenne ceueHnii mupamMuIbl, KyOa M MPU3MBL, KOTOpPEIE
11 | MPOXOAAT Hepes ux pedpa. N3o00pakeHne nmepecedeHns! MOTyIeHHBIX 1 23.09
MJI0CKOCTeH. PackpamBaHue MOCTPOSHHBIX CEYEHUH Pa3HBIMU
IBETaMH
12 | N3zo0pakeHne cedeHnid MUpaMu/Ibl, Ky0a M MPU3MBL, KOTOpPbIE 1 25.09




MPOXOST yepe3 ux péopa. M3o0paxeHne nepeceucHus MoayICHHbIX
IockocTel. PackpaimBanre MOCTPOCHHBIX CEUEHUHN Pa3HBIMU
[IBETAMHU

N3zobpaxenne ceueHni MupaMuibl, Ky0a U IPU3MBbIL, KOTOpPBIC
MPOXOMAT yepe3 ux péopa. M3o0paxeHue nepecedeHus MoayIeHHbBIX

13 . . 30.09

IUIOCKOCTEH. PackpalBanre mocTpOeHHBIX CEUEHUH pa3HBIMU
P

LBETAMH

14 | Meron ciiefioB sl TOCTPOEHUS CEUeHU I 30.09

15 Meropa cienoB A HocTpoeHus ceueHuil. CBoWcTBa nepeceyeHmit 210
MPSIMBIX U TIOCKOCTEH '

16 Meropa cienoB amns mocTpoenus ceueHnii. CBoiicTBa nepeceueHuit 710
MPSIMBIX H TUIOCKOCTEH '

17 [Toctpoenue cedennii B mupamue, Kyoe mo TpéM ToukaM Ha pédpax. 710

03/IaHKE BBIHOCHBIX YePTEKeH U 3aMUCh [aroB OCTPOCHHS '

C

18 [locTpoenne ceyennii B mupamue, Kyoe mo TpéM ToukaM Ha peopax. 910

03/IaHKE BBIHOCHBIX YePTEKeH U 3aMUCh [AroB OCTPOCHHS '

C

19 ITocTpoenue ceueHuii B mupaMuae, Kyoe mo TpéM ToukaM Ha pédpax. 14.10
Co3naHne BEIHOCHBIX YEpPTEXEH U 3alMCh 11aroB OCTPOECHUS '

20 [TocTpoenme ceuenuii B mupaMuze, Kyoe mo TpéM ToukaMm Ha pEdpax. 14.10
Co3naHne BEIHOCHBIX YEpPTEXEH U 3alMCh 11aroB OCTPOECHUS '

21 IloBTopenue nnanuMerpuu: Teopema 0 IPONOPLHOHAIBHBIX OTPE3KAX. 16.10
[Tomobue TpeyroapHIKOB '
IToTOpenue mnanumerpun: Teopema MeHenasi. PacdeTsl B ceueHUsIX

22 | Ha BBIHOCHBIX YepTeKax. McTopus pa3BUTUS INIAHUMETPHH H 21.10
CTepeoMeTpUn

23 | Koumponvnas paboma "Axcuomot cmepeomempuu. Ceuernus'’ 21.10
B3anMHoe pacnionoxenne npsiMbIX B IPOCTPAHCTBE.

24 | CxpemmBatommumecs npsMble. [[pr3HaKy CKpeMMBarOMUXCS MPSIMBIX. 23.10
[TapannenbHble IpSAMBIE B IPOCTPAHCTBE
Teopema o cylecTBOBaHUU U €IMHCTBEHHOCTH MPSAMON NapalienbHON

o5 JAHHOW NPSMOH, TPOXOJSIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE 6.11
Jexalled Ha JaHHOU mpsiMoit. JleMMa o mepecedueHrny napaienbHbIX '
MPSIMBIX IJIOCKOCTBIO

26 [apannensHOCTH Tpex NpsAMBIX. Teopema o TpEX mapasuiebHbIX 11.11

MMpsAMBIX. TeopeMa O CKpCHIMBAOLIUXCA MIPAMBIX




HapamenLHoe IMPOCKTHPOBAHUC. OCHOBHBIE CBOICTBA napajijieabHOro

27 | npoextupoBaHus. M300paskeHne pa3HbIX QUTYp B apaiebHON 1 1111
MPOCSKINH

28 LenTpanbHast IpOEKIUsl. YTOI C COHANIPaBICHHBIMU CTOPOHAMU. YTOII 1 13.11
MEXy TPSIMBIMH

29 3amaun Ha AOKAa3aTENbCTBO U MCCIIECAOBAaHHE, CBSI3AHHBIC C 1 18.11
PACIIONIOKEHUEM MTPSIMBIX B MPOCTPAHCTBE
[ToHsTHSA: NApAILIENBHOCTD IPSIMON U IIJIOCKOCTH B IIPOCTPAHCTBE.

30 | [Ipu3Hak mapauiensHOCTH MpAMOH U mockocT. CBoiicTBa 1 18.11
MapajuieIbHOCTH NPSIMOHN U MIIOCKOCTH
I'eomerpuyeckue 3a/1aun Ha BEIYUCICHUE U JI0KA3aTEbCTBO,

31 | cBs3aHHBIC ¢ MAPAJUICIBHOCTHIO MPSAMBIX U IIOCKOCTEH B 1 20.11
MIPOCTPAHCTBE

30 [MocTpoenue cedeHws, MPOXOJISIIETO Yepe3 JIAHHYIO TIPAMYIO Ha 1 2511
YepTexe U NapajulesIbHOro Apyroi npsimoi. Pacuér oTHomenui

33 [NapamnensHas mpoekiys, MpUMEHEeHNe JIsl IIOCTPOEHUSI CedeHn i Ky0a 1 2511
u napaienenunena. CBoWCTBa Mapajuielenunea 1 IPH3MbI

34 HapanﬂenLvHHe IockocTH. IIpu3HaKy nmapauienbHOCTH IBYX 1 97 11
TUIOCKOCTEN
Teopema 0 mapaienbHOCTH M €IMHCTBEHHOCTH TIJIOCKOCTH,

35 | mpoxoxsiiel yepe3 TOUKY, He TPUHAIICKAIYIO JaHHOH TIOCKOCTH H 1 2.12
CIIEJICTBUS U3 HeE
CBoilicTBa MapaIenbHBIX IIOCKOCTEH: 0 MapauIeIbHOCTH MPSIMBIX

36 | mepeceveHUs MPH MEPECCUCHUU IBYX MAPAJUICIBLHBIX IIOCKOCTEN 1 2.12
TpeTben
CBoiicTBa MapaiedbHBIX TIOCKOCTEN: 00 0Tpe3Kax MapaiebHBIX

37 | mpAMBIX, 3aKITFOUEHHBIX MEXK/TY IMapaIeNbHBIMH TUIOCKOCTSIMH; O 1 4.12
MepeceueHNH MPSIMOU C ABYMS ITapaJuIeTIbHBIMHU IUNIOCKOCTSIMHU

38 | IloBTopenue: Teopema [lucaropa Ha TIOCKOCTH 1 9.12

39 | IloBTOpEHHUE: TPUTOHOMETPHS IPSIMOYTOJIBHOIO TPEYT OJIbHUKA 1 9.12

40 | CpoiicTBa Ky0a U NpsIMOYTOJIFHOT'O IapaJiiesenunena 1 11.12

41 Berancrienne JUIMH 0Tpe3KoB B KyOe U ITPSIMOYTOJIbHOM 1 16.12
napaJurelenuIesie

42 | llepieHaAUKYISIPHOCTH MPsIMOX U TwIOocKoCcTH. [Ipu3Hak 1 16.12




NEPINCHANKYJIAPHOCTH HpﬂMOﬁ " IJIOCKOCTHU

[lepnienAMKyIsIpHOCTD MpPsIMOM U TIIOCKOCTH. [Ipu3Hak

43 . 1 18.12
MepIeHINKYISPHOCTH MPSIMOU U MIIOCKOCTH

44 Teopema o CcylecTBOBaHUM U €TUHCTBEHHOCTH nvp;IMoﬁ, NpOXOAAUIEN 1 23.12
4yepe3 TOUKY MPOCTPAHCTBA M NEPIECHANKYIISIPHOM K MIOCKOCTH

45 | I1;1ocKOCTH M MepIeHIUKYIISIpHBIE UM TPsSIMbIE B MHOTOIPaHHUKAX 1 23.12

46 | [110cKOCTH M MepeHIUKYIISIpHBIE UM TPSIMbIE B MHOTOIPAaHHUKAX 1 25.12

47 [Tepnennukyinsap u HakinoHHas. [locTpoeHue neprnesauKyIspa u3s 1 13.01
TOYKH Ha TPSMYIO

48 [Tepnennukyinsap u HakinoHHas. [locTpoenue neprnesauKyIspa us 1 13.01
TOYKH Ha TPSMYIO

49 | Teopema o Tpéx nepreHAUKyIsIipax (mpsmasi 1 00paTHas) 1 15.01

50 | Teopema o Tp€x nepneHAUKyIsIpax (psiMasi u 00OpaTHasi) 1 20.01

51 | Yrom Mexay CKpemuBarOIMMUCS TPSIMBIMH 1 20.01

59 Iouck MEPIICHMKYISPHBIX MPAMBIX € IOMOLIBIO TIEPIICHIKYISPHBIX 1 29 01
IJIOCKOCTEHN

53 | OpToronanbHOE MPOESKTUPOBAHUE 1 27.01

54 ITocTpoenue ceuenuii Ky6va, MIPU3MBI, PABUIILHOW MUPAMUIBI C 1 2701
[IOMOIIbIO OPTOI'OHAJIBHOMN MPOEKINH

55 ITocTpoenue ceueHuit Ky6ua, MPU3MBbI, IPAaBUILHON TUPAMUIBI C 1 2901
MTOMOIIBEO OPTOr'OHAJIBHON IPOEKLIUI

56 CI/IMMCTpI/IfI B IIPOCTPAHCTBE OTHOCUTENBHO I1ockocTu. [lnockoctn 1 3.02
CHUMMETPHI B MHOTOTPaHHHUKaX

57 [Ipy3Hak nepneHANKYIIPHOCTH IPSMOM U INIOCKOCTH KaK CIICICTBHUE 1 3.02
CUMMETPHH

58 IIpaBubHBIE MHOTOIpaHHUKU. Pacu€r pacCTOSHUNA OT TOUKH 10 1 502
IJIOCKOCTHU

59 IIpaBubHBIE MHOTOIPpaHHUKU. Pacu€r paccTOsSHUN OT TOUKH 10 1 10.02
IJIOCKOCTHU

60 Crioco0sbt OMYCTHTE NEPIEHMKYIAPLI: CUMMETPHS, C/IBUT TOHKIH 110 1 10.02
napajuieNIbHON NpsiMOi

61 | CaBur no HemapaJuIeNbHON MPSIMON, M3MEHEHHE PACCTOSHUI 1 12.02

62 | Konmponvnas paboma "Bzaumnoe pacnonodicenue npamuix u 1 17.02




naockocmeii ¢ npocmpancmee'’

HOBTOpeHI/Ie: Yroja Mexay nNpsAsMbIMHA Ha IJIOCKOCTHU, TDUT'OHOMCETPU B

63 1 17.02
MPOM3BOJIBLHOM TPEYTONBHUKE, TEOpEMa KOCHHYCOB

64 [ToBTOpeHue: yromn MeKAY CKpEIMBAIOIIUMUICS TPSIMBIMH B 1 19.02
MPOCTPAHCTBE

65 I'eomeTpuveckne METOABI BEIYMCICHHS YTIIa MEXIY MPSIMBIMU B 1 24.02
MHOTOTPaHHUKAaX

66 | JByrpanusiii yron. CBOMCTBO JMHEHHBIX YIJIOB JBYTPAHHOTO yIila 1 24.02

67 IlepnennukynspHeie IUIOCKOCTH. CaoiicTBa B3aIMHO 1 26.02
MepIeHINKYISPHBIX TIOCKOCTEH
IIpu3Hak neprneHuKyJIIpHOCTH INIOCKOCTEN; TEOPEMA O IIPSIMOM

68 | mepecedeHus BYX MJIOCKOCTEN MEPIICHUKYISPHBIX TPEThEH 1 3.03
TJIOCKOCTH

69 [IpsimoyTonpHBIM MapajuIenenumnen; Kyo; n3MepeHusl, CBOiiCTBa 1 3.03
MPSIMOYTOJILHOT'O MapaJuIelIeHIea

70 Teopema o JIMarOHAII TPAMOYTONLHOIO Mapaslielienumesa u 1 5.03
CIIEICTBHE U3 Heé

71 Crepeomerpuueckue U NpUKJIAJHbIE 3a7a4H, CBI3aHHbIE CO B3aUMHbIM 1 10.03
PAacIoIOAKEHUEM IIPSIMBIX M IVIOCKOCTH

72 IloBTOpeHue: ckpeluBaromyecs MpsMble, apaulebHble IJIOCKOCTH B 1 10.03
CTaHJAPTHBIX MHOIOIPaHHUKAX
[Tapa napannenbHbIX MJIOCKOCTEN Ha CKPELIMBAIOLINXCS MPSIMBIX,

73 | paccTosHEE MEXIY CKPEIMBAIOIINMHUCS MPSIMBIMH B TIPOCTHIX 1 12.03
CUTYyaLUsX

74 Paccrostnue oT TOUKH /10 TIJIOCKOCTH, PACCTOSTHHE OT MPSIMOM 10 1 17.03
IJIOCKOCTHU

75 Beruucnenue paccTosHui MEKTy CKPEIMBAIOIMMUCS NPAMBIMH C 1 17.03
MTOMOIIBIO MEPIIEHANKYIISIPHON MIIOCKOCTH

76 TpéxrpanHblil yroj, HEpPaBEHCTBA AJIs1 TPEXIPAaHHBIX YIioB. TeopeMa 1 19.03
[Tudaropa, TeopeMbl KOCHHYCOB M CUHYCOB JJIsl TPEXTPAHHOIO yIiia

77 | DneMeHTHI chepruecKor TeOMETPUH: reoie3ndecKue JIMHIK Ha 3emiie 1 31.03

78 | Konmponwvnas paboma " Yenwl u paccmosanus" 1 31.03

79 CucreMatu3anus 3HaHUM "MHOTOIPaHHHK U €T0 3JIEMEHTHI" 1 2.04

80 | Ilmpamupaa. Buael nupamun. IlpaBusibHas nupaMuaa 1 7.04




81 | Ilpusma. [Ipsamas u HaksoHHas mpu3Mel. [IpaBunpHas npusma 1 7.04
82 | Ilpsimoii mapajuienenuies, NpsIMOyroJbHbIN Mapajuiesenumesn, Kyo 1 9.04
83 | Beinykisie MHOrorpanHuky. Teopema Ditnepa 1 14.04
84 Brimykieie MHOrorpanauku. Teopema Oitnepa. [IpaBunbHbie U 1 14.04
MOJTYTTPABUIIbHBIC MHOTOTPAHHUKHU
85 | Koumponvnas paéoma "Muozozpannuxu" 1 16.04
86 | [NonsiTve BekTOpa Ha IUIOCKOCTH U B IPOCTPAHCTBE 1 21.04
87 | Cymma BekTOpOB 1 21.04
88 | Pa3HocTh BEeKTOpOB 1 23.04
89 | [IpaBuio mapamienenumeaa 1 28.04
90 | YMHOKEHHE BEKTOpA Ha YHUCIIO0 1 28.04
91 Paznoxenne BexkTopa 1mo 6a3ucy Tpéx BEKTOPOB, HE JICKAINUX B OTHON 1 30.04
TJIOCKOCTH
92 | CkaisipHOE IPOM3BE/ICHHE 1 5.05
93 | Beluncienue yriia Mexay BEKTOpaMH B IPOCTPAHCTBE 1 5.05
94 | [IpocTeiinue 3a1a4u ¢ BEKTOPAMHU 1 7.05
95 | Ilpomercymounas ammecmayus. 1 12.05
96 | Ilpomercymounas ammecmayus. 1 12.05
97 | IIpocTeiinue 3a1a4u ¢ BEKTOPAMHU 1 14.05
98 | [IpocTeiiniue 3a1a4u ¢ BEKTOPaMHU 1 19.05
99 | [Ipocreiinine 3aaa4u ¢ BEKTOPAMHU 1 19.05
100 | OGoOmIeHre 1 cUCTeMAaTH3aIlUs 3HAHUM 1 21.05
101 | OGoOmeHre 1 cCUCTEMATH3aIUs 3HAHUM 1 26.05
102 | O6o0meHNe 1 cUCTEMAaTH3aNs 3HAHUH 1 26.05

OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

102




I uerBepTH

IT verBepTh

III yeTBepTH

IV gerBepTh

YueOHsblii rog
(34 nenenu)

KonuuecTBo y4eOHBIX 4acoB 24 22 30 26 102
K

OJIMYECTBO TEMATUIECKUX 1 0 1 ’ 4
KOHTPOJIbHBIX paboT




11 KUIACC

KoanuecTBO 4acos DJ1eKTPOHHbIE
Ne Hara nudposbie
Tema ypoka KoHTpoabHbI IIpakTHyecku
n/n yP Bcero onTpoa ¢ pa ecrne H3yYeHHs o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchl
1 [ToBTOpenue Tems! "KoopAnHATHI BEKTOpa Ha MJIOCKOCTH U B 1 209
pocTpaHcTBe" '
2 [oBTopenue Temsbl "CkansipHOE IPOU3BEeHHE BEKTOPOB" 1 2.09
3 [ToBTOpenue Temb! "Brruncienue yria MexXay BEKTOpaMHu B 1 4.09
mpocTpaHcTBe" '
4 [loBTOpenHue Temsl Y paBHEHUE IPSAMOW, IPOXOIAIIEH Yepes IBe 1 9.09
Touku". Bxoouoii konmpono. '
5 YpaBHEHHE TIOCKOCTH, HOPMaJlb, ypaBHEHHE IUIOCKOCTH B OTPE3KaX 1 9.09
6 YpaBHEHUE MIJIOCKOCTH, HOpMaJlb, YPABHEHHE IJIOCKOCTH B OTPE3KAX 1 11.09
7 BekTopHoe npousBeneHne 1 16.09
8 JIuHeliHbIC HEPAaBEHCTRA, JIMHEHHOE MPOrpaMMUPOBAHUE 1 16.09
9 JIuHeliHbIC HEPAaBEHCTRA, JIMHEHHOE MPOrpaMMUPOBAHUE 1 18.09
10 AHaUTHYECKHUE METOJIBI pacuéra yriia Mex Iy IpsSMbIMU B 1 23.09
MHOI'OI'paHHHKaX )
11 AHaUTHYECKHE METOJIBI PACUETa yrila MeX/1y TUIOCKOCTSIMH B 1 93.09
MHOI'OIpaHHHKaX )
12 | ®opmyra pacCTOSIHUS OT TOYKH JIO IIOCKOCTH B KOOPIMHATAX 1 25.09
13 | HaxokJeHue pacCTOSHUI OT TOYKH JIO TUNIOCKOCTH B KyOe 1 30.09
14 Haxoxaenue paccTostHUE OT TOYKH 10 IJIOCKOCTH B IPaBUIIbHOM 1 30.09
nUpaMuIe )
15 | Koumpoasnasa paboma "Ananumuueckas ceomempusn'’ 1 1 2.10
YCHUS] MHOTOTPaHHUKOB: CTaHJIAPTHBIC MHOTOTPaHHUKH .
16 | Ceue ororpa OB: CTaH/Q] € MHOTOTpa 1 7.10
CUEHHSI MHOTOTPAHHUKOB: METOJI CIIE/IOB .
17 | C 1 7.10
18 CedeHusl MHOTOTPAHHHUKOB: CTAHIAPTHBIE MJIOCKOCTH, TIEpeCceUeHUs 1 9.10
NPSIMBIX U IJIOCKOCTEHN )
19 | [lapamienpHbIe PSIMBIC M TUIOCKOCTH: TTapaJIeNbHBIC CeUeHHs 1 14.10
20 | IlapaynenbHble IPSIMBIE U TUIOCKOCTH: PAacU€T OTHOLICHUN 1 14.10




Hapameanble MPAMBIC U INIOCKOCTHU: YIJIbI MCXKAY

21 1 16.10
CKpEIIMBAIOIIMMUCS MPSIMBIMU
[NepnieHaUKYIISIpHBIE MIPSIMBIE U TNIOCKOCTH: CTAHIAPTHBIC AP

22 | IepNEeHANKYISPHBIX TNIOCKOCTEH U MPSMBIX, CAMMETPHH 1 21.10
MHOTOTPaHHUKOB

23 [NepnieHaUKYISIpHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX 1 21.10
HEpIEHAUKYJIIpax '

24 [NepnieHUKYISIpHBIE IPSIMBIE U TIOCKOCTH: BHIYMCIICHUS JUTUH B 1 23.10
MHOTOTPaHHUKAX '

o5 [oBTOpeHue: momaaM MHOTOYTOIEHUKOB, (DOPMYITBI TS TUTOIIAIeH, 1 6.11
coo0paXkeHHUs OI00MS '

26 [oBTOpeHue: MmIoNIa i MHOTOYTOJIEHUKOB, (DOPMYIIBI JUTS TUTOIIAJIEH, 1 11.11
COO0paXkeHHUs TOIO0MS '

97 [oBTOpeHue: oA MHOTOYTOIEHUKOB, (DOPMYIIBI JUTS TUTOIIAIEH, 1 1111
COO0paXkeHHUs TOIO0MS '

8 Ilnomaau ceyeHnit MHOrOrPaHHUKOB: TIJIOIIA/IA TOBEPXHOCTEM, 1 13.11
pa3pe3aHus Ha YaCTH, COOOpaKEHHS TOI00HS )

29 Ilnomaau ceyeHnit MHOrOrpaHHUKOB: TIJIOIIAIA TOBEPXHOCTEM, 1 1811
pa3pe3aHus Ha YaCTH, COOOpaKEHHS TOI00HS )

30 Konmponvnaa paboma "Ilosmopenue: mnozozpanHuKu, ceuenus 1 18.11
MHO202pAHHUKO08 "' )

31 | O6bém Tena. OO0BeM IPSIMOYTOIBHOTO MapaJLICICITHITEIa 1 20.11

32 | 3agaun o0 yaBOeHUH Ky0a, 0 KBaJpaType Ky0a; 0 TPHCEKIHH yriia 1 25.11

33 CrepeoMerpuyeckue 3aJa4ur, CBI3aHHbIE C 00bEMOM IPSAMOYTOJIEHOTO 1 2511
napaienenunena )

34 [MpuknaaHble 3aa9n, CBI3aHHbIE C BEIYHCICHHEM 00bEMa 1 9711
IPSIMOYTOJIFHOTO IapaJuIeenunesa '

35 | O0béM psAMOi MPU3MEL 1 2.12

36 CrepeoMerpudeckue 3aa4n, CBSI3aHHbIE C BEIYHCICHHEM 00BEMOB 1 512
IPSIMOM PU3MBI )

37 | llpuknanneie 3aqauu, CBsI3aHHBIE C 00BEMOM IIPSIMOM PU3MBI 1 4.12

38 Brranciienne 005EMOB TN ¢ TOMOIIBIO ONPEEIEHHOI0 HHTErpaa. 1 9.12
OOBEM HAKIIOHHOW PU3MBI )

39 | Boruncnenue 00bEMOB Tel € MOMOLIBIO ONPEAECIEHHOT0 HHTErpaa. 1 9.12




O06BEM nHpaMuIbL

®opmyna 00béMa nrpamusl. OTHOIIEHHE 00bEMOB MTUPAMH]L C

40 1 11.12
O0IIUM YTIIOM

a1 ®opmyna 006béMa nrpamupl. OTHOIIEHHE 00HEMOB MHUPAMH]L C 1 16.12
O0IIUM YTIIOM

42 CrepeoMeTprUeCKUE 3a/]aut, CBA3aHHBIC C 00bEMaMHU HAKJIIOHHOMN 1 16.12
MTPHU3MBI

43 | CrepeoMeTpuyecKue 3a/1a4H, CBsI3aHHBIC C 00bEMAaMU MTUPAMU/IBI 1 18.12

44 HpI/IKHa)Z[HE)Ie 3agaun 1o Teme "OO0BEMEI Tel", CBSI3aHHBIE ¢ 00HLEMOM 1 2312
HAKJIOHHOM MTPU3MBI

45 [pukmnanueie 3agaun o TeMe "O0bEMBI TeN", CBA3aHHBIC C 00BEMOM 1 23.12
MTHPAMHIBI

46 | [IpumeHneHnue 00bEMOB. BriunciieHre pacCTOSIHMS 10 TNIOCKOCTH 1 25.12

47 | Konmponasnas padboma ""Qovém mnozozpannuxa" 1 13.01

48 Huauaapryeckas MOBEPXHOCTh, 00Pa3yIOIINE IIUITHHIPUYECKON 1 13.01
MTOBEPXHOCTH

49 Hununap. [pamoit kpyrosoit mumuuap. [nomans noBepXHOCTH 1 1501
MUINHAPA

50 KoHnueckas moBepXHOCTh, 00pa3yromye KOHMIECKOH TTOBEPXHOCTH. 1 20.01
Konyc

51 | Ceuenne KOHYcCa TUIOCKOCTBIO, MTAPAIUICIBHON MIIOCKOCTH OCHOBAHUS 1 20.01

52 | Yceuénnsblit konyc. 300pakeHne KOHYCOB U YCEYEHHBIX KOHYCOB 1 22.01

53 | Inormans 60KOBOW MOBEPXHOCTH M MTOJTHOM MOBEPXHOCTH KOHYCA 1 27.01

54 | Tnomans OOKOBOW MOBEPXHOCTH M MTOJTHOM MOBEPXHOCTH KOHYCA 1 27.01

55 CrepeoMeTpHyecKue 3a71a1H Ha J10Ka3aTeNbCTBO H BIHCIICHIC, 1 29.01
MOCTPOCHUEM CCUCHHH IMITHH]IPA, KOHyCa

56 CrepeoMeTpryecKue 3a/1a1H Ha J0KA3aTeNbCTBO 1 BBITHCIICHHE, 1 302
MOCTPOCHUEM CCUCHHH IMITHH]IPA, KOHyCa

57 [IpuknanHeie 33129, CBSI3aHHBIE C IUIIMH]IPOM 1 3.02

58 [TpuxmamHbie 33129, CBsI3aHHBIE C ITUIMHPOM 1 5.02

59 | Codepa u map 1 10.02

60 IMepeceyenune chepbl U mapa ¢ mIockocThio. Kacanue mapa u cheps 1 10.02

IIJIOCKOCTBIO. BI/I,Z[ )4 I/I306pa)K6HI/Ie mapa




[Tepeceuenue chepsl 1 mapa ¢ WIocKocThio. Kacanue mapa u cdepsr

61 1 12.02
IUIOCKOCTHI0. Bua u n300pakeHue mapa
62 | Ypaeuenue cdepsl. [Lnomans chepsl u e€ uacreit 1 17.02
63 | Cummerpust chepsl U mapa 1 17.02
CrepeoMeTpruecKre 3aJaud Ha J0Ka3aTeNbCTBO U BBIYHCIICHHE,
64 | cBs3aHHBIC cO chepoli U MIAPOM, IIOCTPOCHUEM MX CEUCHUH 1 19.02
MJIOCKOCTBIO
CrepeoMerpruecKre 3aJjaui Ha JI0Ka3aTelnbCTBO M BHIYMCIICHHE,
65 | cBs3aHHBIC cO chepoli U IIAPOM, IIOCTPOCHUEM MX CEUCHUH 1 24.02
MJIOCKOCTBIO
66 | [IpuknanHbie 3aauu, CBsI3aHHBIC CO Chepoii U IapoM 1 24.02
67 [ToBTOpEHME: OKPYKHOCTD Ha IUIOCKOCTH, BBIYMCICHUS B OKPY)KHOCTH, 1 26.02
CTaHJApTHEIE TOA00HS
68 | PaznnuHble KOMOMHAIMH TeJ BPAIICHHUS]  MHOTOTPAHHUKOB 1 3.03
69 | 3amauu mo Teme "Tena U MOBEPXHOCTH BpalieHUs" 1 3.03
70 | 3amauu mo Teme "Tena U MOBEPXHOCTH BpalieHUs" 1 5.03
71 | Konmponvnas paboma "Tena u nogepxnocmu epawernus'’ 1 10.03
72 | O6bém munuHapa. Teopema 00 00bEMeE MPSAMOro LUIMHIPA 1 10.03
73 BeruncieHre 00bEMOB Tel € IOMOIIBIO OMPEAEIEHHOr0 MHTErpaia. 1 1203
O06béM KOHYCa
74 | Tlnormaay 6OKOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA 1 17.03
75 CrepeoMeTpruecKue 3a]]auu, CBA3aHHBIC C BBIYHCICHHEM 00HEMOB 1 17.03
IWIMHJIPa, KOHYCca
76 legmaz[HLIe 3aga4qu 1o TemMe "OOBEMBI U IIIOMA N TTOBEPXHOCTEH 1 19.03
Ten
O0bém mapa u mapoBoro cekropa. Teopema 00 00bEMe TIapa.
77 [Tnomans ceprr. CTepeoMeTpudeckre 3aaun, CBI3aHHBIC C 1 31.03
BBIYUCIICHHEM 00BEMOB Iapa, apoBOro CETMEHTA U IIAPOBOTO
CeKTopa
[puxmanaeie 3aqaun o TeMe "OO0bEMEBI Ten", CB3aHHBIE C 00BEMOM
78 mapa u mromaabio chepbl. COOTHOIIEHUST MEXTY TUTOIIAITMHU 1 31.03
MOBEPXHOCTEH 1 00bEMaMU MOIOOHBIX TeN
79 IMono6HbIe Tena B mpocTpaHcTBe. Vi3MeHeHne 00bEMa pu MoI00HH. 1 504

CTCpeOMeTpI/I‘ICCKI/IC 3aga4u, CBA3aHHBIC C BBIYMCICHHUCM 00BEMOB TeI




U IJIOMIaJeH MOBEPXHOCTEH

Konmponvnaa paboma "llnowaou nogepxnocmu u 00vémoi

80 " 1 7.04
Kpy2isix mein

81 Hewxkenns npoctpanctBa. OToOpaxkeHus. J[BUkeHNs U paBEeHCTBO 1 704
¢duryp. O0uue cBOHCTBA JBIKESHUN '

82 Bunb! aBUKEHMI: TapauIebHbIM IEPEHOC, LEHTPAJIbHAs CUMMETPHS, 1 9.04
3epKaJibHasi CHMMETPHSI, IOBOPOT BOKPYT MPSIMOH

83 | [Ipeobpazoranus nogodus. [psimas u chepa Ditnepa 1 14.04

84 | 'eomerpruueckue 3a1a4 HA IPUMEHEHUE JIBHIKCHHS 1 14.04

85 | Konmponvnas paboma ""Bexmopuol ¢ npocmparncmee"’ 1 16.04
O6o6mmatomiee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca TeOMETpHH

86 | 10-11 wiaccos, cucremaru3anus 3Hanui: "TlapaienbHOCTh MPSMBIX U 1 21.04
IJTOCKOCTEH B MPOCTpaHCTBE"

87 O6o6matoriee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca TeOMEeTpUH 1 21.04
10-11 knaccoB, cucremMaTH3alius 3Hanui: "BekTopsl B ipocTpaHcTBe” '

88 Oo6o6maroriee moBTopeHue 11 MOHATHI 1 METOIOB Kypca TreOMETPUH 1 23.04
10-11 kmaccoB, cucreMaTH3alus 3HaHui: "BekTopsl B ipocTpaHcTBe” '

89 O6o6maroriee moBTopeHne 11 MOHATHI U METOAOB Kypca reoMeTpHH 1 28.04
10-11 knaccoB, cucremaru3aiius 3Hanui: "O0beM MHOrOrpaHHUKA" '

90 Oo6o6mmaroriee moBTopeHne 11 MOHATHI B METOZIOB Kypca TeOMETPUH 1 28.04
10-11 kmaccoB, cucremMaru3aiius 3Hanui: "O0beM MHOrOIrpaHHUKA" )
Ob6o6maroriee moBTopenue 11 MOHATHIA 1 METOIOB Kypca T€OMETPHH

91 | 10-11 xmaccoB, cucTeMaTu3anus 3HaHuil: "Tliomaay MmoOBEpXHOCTH U 1 30.04
00BEMBI KPYTITBIX Ted"
O6o06maroriee moBTopeHue 11 MOHSATHIA 1 METOIOB Kypca T€OMETPHH

92 | 10-11 xmaccoB, cucremMatuzanus 3HaHUH: "ILT0maay MOBEPXHOCTH U 1 5.05
00BEMBI KPYTITBIX Ted"

93 | [loBTOpeHue, 0600IIEHNE U CHCTEMAaTH3alNs 3HAHUI 1 5.05

94 Wcropwust pa3BuTHs cTepeoMeTprr KaK HayKH U €€ POl B Pa3BUTHH 1 705
COBPEMEHHBIX WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI )

95 | llpomercymounas ammecmayus. 1 12.05

96 | Ilpomercymounas ammecmayusi. 1 12.05

97 Ucropwust pa3BUTHS CTEpEeOMETPUH KaK HAYKH U e€ poJib B Pa3BUTHH 1 14.05

COBPCMCHHBIX MHKCHCPHBIX U KOMIIBOTCPHBIX TEXHOJIOTUH




98 Hcropus pa3BUTHS CTEPEOMETPUU KAK HAYKU U €€ POIb B PasBUTHH 1 19.05
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

99 Hcropus pa3BUTHS CTEPEOMETPUU KAK HAYKU U €€ POIb B PasBuTHH 1 19.05
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

100 Hcropus pa3BUTHS CTEPEOMETPUU KAK HAYKU U €€ POJIb B PasBHTHH 1 21.05
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

101 Hcropus pa3BUTHS CTEPEOMETPUU KAK HAYKU U €€ POIIb B PasBuTHH 1 26.05
COBPEMEHHBIX MHIKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

102 Hcropus pa3BUTHs CTEPEOMETPUU KAK HAYKU U €€ POJIb B Pa3BUTHH 1 26.05
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

OBLIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 0

[ uerBepTH IT veTBepTh III verBepTes | IV uerBepTh Y4eOuslii roa
(34 nenenm)
KonnuecTBo y4eOHBIX 4acoB 24 22 30 26 102
K
OJINYECTBO TEMATHYECKUX 1 1 5 5 5
KOHTPOJIBHBIX padoT




YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

1. Aranacsn JI.C., byry3os B.®., Kagomues C.b., [lo3usak 3.I'., FOnuna U..
I'eomerpus. 10-11 kmaccsl: yued. aiis 00meo0pa3oBar. yapekaeHu, 0a30BbIi 1
npoduibHbIi ypoBHU - M. [IpocBemenue, 2021.

METOANYECKHUE MATEPUAJIBI VIS YAUTEJIA

2. Aranacsu JI.C., Byry3zoB B.®., Kagomues C.b., ITo3usik O.I'., FOxuna N.1.
I'eomerpus. 10-11 knacesl: yueO. s o01eoOpa3oBar. yupekJaeHui, 0a30BbIil 1
npobuabHEIN ypoBHU - M. [Ipocsemenue, 2021.

3. Tmasko 10.A., IOnuna U.U., Byry3os B.®. Paboune terpaau no reomerpun jyis 10-11
kiaccoB- M.: [Ipocsemenue, 2008.

4. 3uB b.I'., Meittep B.M. Jlunaktudeckue marepuansl mo reomerpun st 10 ki — M.
[Ipocsemenue, 2003.

5. 3uB B.I'., Meiinep B.M., baxauckuit A.I'. 3amaun o reomerpun st 7-11 kmaccos— M.
[Ipocsemenue, 2010.

6. Caaksa C.M., Byryzos B.®. 13yuyenue reomerpun B 10-11 knaccax. Metoauueckue
pexkoMenparmu k yueonuky— M.: IIpocsemenue, 2010.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubnmoreka IJOK



