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IHOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma ydae6HOro Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00YUYaIOIIMXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBIAEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmabI oOecrieunBaeT OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OECJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JIMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYJarOMUXCS, GOPMUPOBAHUS
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYNIHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIIEHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHUU M MPOIIECCOB PEAaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIUICHUS, HEOOXOUMBIX JUIS afalTal[id B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MebIIUICHHE, (HOpPMUPYEMOe MPH HM3YYCHUH OOYYAIOIMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AeATENbHOCTH 4YejoBeka. OpUeHTalusi YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0O0XOIMMOE YCIIOBHUE €ro COIMALHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M aAKTHUBHOTO  MPEoOpa3oBaHHs  JCHCTBUTECIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHAILHO BAXKHBIX KAayeCTB, MOITOMY aKTyalbHa
3aaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOU
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYECKUX T'€OMETPUYCCKUX 3HAHUHN U
JCWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CMEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HAueHa JUIs OOyJaromIuXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
0onee rryOOKO, €CITH B JAIILHEUIIIEM BO3HHKHET HEOOX0IUMOCTh B TEOMETPUUECKUX 3HAHUSX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TPEACTABICHUS O TEOMETPUU KaK YacTHU MHUPOBOH KYIbTYpPHI H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIET0 MUPA;

e (¢dopMHupOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue YMEHHS ONEPUPOBATH OCHOBHBIMH TIOHATHUSMH O MHOTOTPDAaHHUKAX H
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE UHTEJUIEKTYalbHBIX UM TBOPYECKHX CIOCOOHOCTEH  oOywaromuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar [uis pelieHds MPAaKTHUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa3oM OpraHM30BaHHas pabOoTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAMISIAHO-KOHCTPYKTUBHOMY METOJIy OOyuYeHus, TO ecCTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelleHus 3a7ad Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OINEpPUPOBaHHE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpas3a MPOBOTUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEp KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMble U TMIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTophl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



[0 COJEPKATEIbHBIM JIMHUSAM, HO W TIO TrojaM OOy4eHHsI Ha YPOBHE CpEIHEro O0OIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 ToJaM 00yUeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
LITO6I)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEJIOBATEIBHO M TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPECMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun otBOMTCs 2 yaca B Henenmto B 10 kimacce u 1 yac B Hegeno B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.

COJAEP/KAHUE YYEBHOT'O KYPCA
10 KJTIACC

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, MPOCTPaHCTBO. [ToHsATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anMHOe pacrnonoeHne NpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJIEIbHbIE U
cKpemuBampIuecss npsamsle. llapamnenbHOCTh NPSAMBIX M IJIOCKOCTEM B MPOCTPAHCTBE:
MapajuieJIbHbIE MpPSMbIE B MPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPSIMBIX; MAPATIIETBHOCTH
NpsAIMOM M IJIOCKOCTH. YTJIbI C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXAy NpPSIMbIMU B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX TiockocTel. [Ipocreline npocTpancTBeHHbIE GUTYPHI HA IMJIOCKOCTU: TETPAdp,
KyO, MmapaJijiesienuIe; IoCTPOSHUE CEUCHHUI.

[lepneHUKYISIpHOCTh HPSAMOM M IJIOCKOCTH:  NEPIEHAUKYISIPHBbIE IpSMBIE B
MPOCTPAHCTBE, MpsMbIE MapajuleibHble M IMEPHEHIUKYISIPHBIE K IJIOCKOCTH, IPU3HAK
NEePIEHAUKYISIPHOCTA HIPSAMOM M IUIOCKOCTH, TeopemMa O MNpSIMOM NepHeHAUKYJIAPHOU
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXIY HPSAMON U INIOCKOCTBIO; JABYTPaHHBIM yrou,
JIMHEWHBIN YroJl ABYrpaHHOro yria. llepneHaukyisp M HakJIOHHBIEC: PACCTOSIHME OT TOYKU J0
IUIOCKOCTH, PACCTOSIHHE OT NPSIMOM A0 TUIOCKOCTH, NpPOEKIus (GUTypbl Ha IJIOCKOCTb.
[lepneHUKYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHIUKYISIPHOCTU ABYX IJIOCKOCTEH. Teopema
0 TPEX MEePIEeHIUKYISIPAX.

MHoOrorpaHHuK#u

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOTOrpaHHuka. [IpusmMa: N-yronbHas nmpusma; rpaHu
Y OCHOBAHMsI MPU3MBI; IpsIMast M HAKJIOHHAs IPU3MbI; OOKOBAsi M MOJIHAsl TIOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIBHBIN Mapajuiesienunen U ero csoiicrea. Ilupamupa: N-yronbHas
NUpaMyja, TpaHU W OCHOBaHME NUpPaMUbl; OOKOBas W TOJHAs IMOBEPXHOCTb MHPAMMIBI;
IIpaBWJIbHAsE W YyCEU€HHas MNHpamMuia. OJIEMEHTbl MNpU3Mbl M nHUpaMuisl. [IpaBuibHbIE
MHOTOTPAaHHUKU: INOHATHE MPAaBUIBHOIO MHOIOIPAaHHUKA; MPABUJIbHAS IpPHU3Ma U IPABHIIbHAsS
NUpaMuIa; MpaBWIbHAS TPEYroJibHAs MUpaMUAa M MpaBUIbHBIN TeTpasap; Kyo. IlpencraBienue



O IMpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’JAp, HOoJAeKa’Ap M ukocadap. CedeHus Opu3Mbl U
MIAPaMHUIBI.

CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSAMON, IJIOCKOCTH.
DneMEeHThl CUMMETPUH B IUpaMuUax, Napajuienenurenax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Brranciienue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, muaronanw, yrisl. [lnomans 60xkoBoi
IIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH IPSAMOM IPU3MBI, IUIOIIAJb OCHOBAHMM, Teopema O
OOKOBOH IMOBEPXHOCTH TPSIMON mNpusMbl. Ilnomans OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH
NPaBUIBHON NMHUPaMH[BI, TEOpeMa O IJIOMAaH yced€HHOU mupamuibl. [loHsTHe 00 00BEME.
OO0BbEM nupamMuibl, IPU3MBI.

[lonoOusie Tena B mpoctpancTBe. COOTHOWICHHS MEKIY IUIOMAASIMU TIOBEPXHOCTEH,
00bEMamMu MOJOOHBIX TEJ.

11 KJIACC

Tena ppamenust

Hunmuaapudeckass MOBEPXHOCTh, 00pa3yromife IIMHAPUYIECKOW TIOBEPXHOCTH, OCh
MWIAHAPUIECKOH oBepXHOCTH. L{mmHAp: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00pasyromas u
0CB; TUTOTIA/Ih OOKOBO 1 TIOJTHOH MOBEPXHOCTH.

Konundeckasi moBepXHOCTh, 00pa3yrolne KOHHYECKOWH TOBEPXHOCTH, OCh W BeEpIIMHA
KOHUYECKOW ToBepXxHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, OOpasyroomas W OCh; IUIOIIAIb
OOKOBOHM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0oOpa3yollie W BBICOTA; OCHOBAHMS U
OOKOBAas TOBEPXHOCT.

Cdepa u map: ueHTp, paauyc, IuUameTp; IUIONIa[b MOBEPXHOCTH cdepbl. B3aummHoe
pacmosiokeHre chepsl U INIOCKOCTH; KacaTeabHas MIIOCKOCTh K cepe; Tomaas cepsl.

N3o00paxkenue Ten BpalleHus Ha MI0CKoCTU. Pa3BépTka numuHApa U KOHyca.

KomMOunamuu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIA OKOJIO
cdepsl; cepa, BMCaHHAS B MHOTOIPAHHUK, WM TEJIO BPAILEHUSI.

[Tonsatue 06 o0béMe. OcHoBHBIE cBoWicTBa 00BbEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO Mapajienenumnena U caeactsust u3 He€. O0bEM IMHIpa, KoHyca. O0bEM
iapa u miomass cepsl.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOMICHHS MEXAY IUIOMAIIMU TOBEPXHOCTEH,
00BéMaMHu ITIOJOOHBIX TEl.

Ceyenust nmnuHApa (MapajyielbHO M MEPHEHIUKYISIPHO OCH), CEYeHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPIIHUHY), CEUCHHUs 1Iapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha muiockoctu U B nipocTpancTBe. CloKeHUE U BRIYUTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uyHcno. PasnokeHue BekTOopa Mo TPEM HEKOMIUIaHApHBIM BekTopaM. l[lpaBuio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpssmoyronpHas cuctema KoopAwHAT B TpocTpaHcTBe. Koopmuuatel BekTopa. IIpocreiimiue
3aJladyd B KOOpAMHATaX. Yrol MexAy BekTopamu. CKalsgpHOE MpPOH3BEICHHUE BEKTOPOB.
Brruncnenue yrioB MeXIy NPSMBIMU U THIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ TpH
pElIeHUH TEOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHHS IMPOTpaMMbl ydeOHOTO mpeamera «MaTeMaTHKay»
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHHH, NpPOIENYp TPakJaHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHUMCKOM MaTeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTH)KCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOTO Haponaa; CchHOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTHDKCHHN HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHUE
YCTOMYHMBOTO OYAYIIIETO.

JcTeTHYeCKoe BOCIIUTAHHE:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTEeMaTHYECKUM acCIEeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHS TMPUMEHSTh MaTeMaTHYeCKHe 3HAHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOODP Oyaylieil npodeccun U peaanu3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUIO HAa TPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pEelIeHUN TPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HaIIPaBIEHHOCTH.

JK0JI0rH4ecKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpeibl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUN IS PelIeHUs 3aja4 B 00JacTH OKPYXKAIOIIeH Cpelbl, MIaHuPOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPY>KAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOLISCTBEHHOW MPAKTUKH, TOHUMAaHHUEM MaTeMaTHYeCKOW HayKu Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IPOCKTHYI0 M HCCIEHOBATEIbCKYI JACATEIBHOCTD
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OeliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHLIMY — OEUCMBUAMY, — YHUBEPCATIbHBIMU — Pe2VAamMUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHuti pabomams ¢ uHgopmayuet).

ba3oBble oruyeckue aeicTBUs:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATH CYIICCTBCHHBIN MPU3HAK KJIACCU(PUKAIINN, OCHOBAHHS I 00O0OIICHHS
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU [UIsl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIFOUEHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh crocoO perieHus y4eOHOUM 3amgauu (CpaBHHUBATh HECKOJBKO BapUaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (PUKCUPYIOLIUE MTPOTUBOPEUHUE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCIEIOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOBeKTa, SBICHUS, Ipollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJNYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



MMPOTHO3UPOBATH BO3MOXKHOC PA3BUTHUC MPOLCCCA, 4 TAKIKC BbIABUTATH IMPCATIOJIOKCHHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTHl HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX Ul OTBETAa HA BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMI0 H3 HWCTOYHHKOB pAa3UYHBIX THIIOB, aHAIN3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HMH(POPMAIMH 10 CaMOCTOSITEIBHO C(OPMYINPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU H LEISIMHU
OOIIeHHUs; SICHO, TOYHO, TPAMOTHO BBHIpaXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 337]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, IPOOIIEMBI,
pelraeMol  3amaud, BBICKA3bIBaTh HJEH, HAIEJCHHbIE Ha TOWUCK pELICHUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIIMI; B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPE/ICTaBIATh PE3yNbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
NpH pEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBaTh OPraHM3aIMI0 COBMECTHOM pPa0OTHI, pachpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBbI» M WHBIC); BBINOJHATH CBOK 4YacTh pabOThl M KOOPAWHUPOBATH CBOU
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhvie pezynamuensie oeticmeusi, 06ecneduaom Gopmuposanue CMvlc06biX
YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(pOpMAIIHH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCUCTBUH M MBICIUTENBHBIX TMPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® IpeABHUJETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUU 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JNOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh MOHATUSAMH: TOYKA, MPAMas, INIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJACTBHS W3 HUX MPU PEIICHUHA TEOMETPUICCKUX
3aad.

OnepupoBaTh TOHATHSIMH: TAPAUICIBHOCTE W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBaTh B3aMMHOE PACIIONIOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TMOHATHSAMHU: JBYI'PAaHHBIA yroj, TpaHW ABYTPAHHOTO yria, pedpo
IBYIPAaHHOTO YyIJia; IMHEHHBIN yroJl IBYTPAHHOTO yTia; rpaaycHast Mepa JBYrpaHHOTO yIiia.

OmnepupoBaTh MOHATHUSIMHU: MHOTOTPAHHUK, BBIMYKIBI W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, MIPaBUWIILHBIA MHOTOT PAHHUK.

Pacrnio3HaBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMH[A; MPH3Ma, MPSMOYTOJIbHBIN
napajuiesienume/, Kyo).

KnaccupunupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKHU; MPSMBIE U
HAKJIOHHBIE TIPU3MBI, TTApAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSCHITD MPUHITUIIBI TIOCTPOCHUSI CEUYCHHI, CIIOJIB3YS METO/ CIIE/IOB.

Crtpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOJTHSATH (BBIHOCHBIE) TIIOCKUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HaxOoXKICHHE TIE€OMETPUYECKHMX BEJIMYMH 1O oOpasuam Win
QITOPUTMaM, TPHMEHsS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAAPTHBIX
MaTeMaTUYECKUX 3aJau Ha BBIYMCICHHUE DPACCTOSHUN MEXIy IBYMs TOYKaMHU, OT TOYKH IO
MPSIMOM, OT TOYKH JI0 MIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaXOXKICHHE TEOMETPUUYECKHMX BEIMYMH 1O O00paslaM WiIH
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIYUCICHHE YIJIOB MEXKAY CKPEHIMBAIOUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TUIOCKOCTHIO, MEKY TUIOCKOCTSIMU, IBYTPAaHHBIX YTIIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
npUMeHeHHeM (OpMyI; BBIUMCISTH COOTHOIICHUS MEXAy IUIOMIAJASMH TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHepI/IpOBaTB MOHATHUAMU: CHUMMCTPUSA B IPOCTPAHCTBC, LCHTP, OCb H IUIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (UTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKAX.

[IpumensaTs reomerpuueckue (GaxkTbl JUId PELIEHUS CTEPEOMETPUYECKHX — 3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mHpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B INPHUPOAEC M IKU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAaHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAaHHON MPOOJIEMBI, MOJIEIUPOBATh peaJbHbIE CHUTYyallMd Ha S3BIKE TEOMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh MMOHATUAMU: OWINHpAYECKas IIOBEPXHOCTB, oOpa3yromue
WIMHAPUIECKOH MOBEPXHOCTH; IWINHAP; KOHWYECKask TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTH, KOHYC; ChepruuecKast TOBEPXHOCTb.

Pacno3naBate Tena Bpamenust (MWIMHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI TIOJIYUYEHHUS TEJ BPaAICHUS.

KnaccuduiupoBaTs B3auMHOE pacmosioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CErMEHTA,
IIAPOBOH CIJIOH, OCHOBAHUE IIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOINAAM TTOBEPXHOCTEH TEJ BpAIICHHUS, T€OMETPUYCCKUX TEN C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPaHHHK HITH TEJIO BPAIICHUS.

BBbIUMCIIATE COOTHOIICHHUST MEXKIY IUIOIIAASMUA TIOBEPXHOCTEH M 00bEMaMHU IMOJAO0OHBIX
TeJI

N300pakate u3ydaembie (GUTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUI
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekarb, HHTEPIPETUPOBATh M MPEOOPA30BLIBaTh MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMeTPHUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATE AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JaAatoT.

[TpuMeHsATh MpaBUiIo MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, yroJ MEXKIy BEKTOpPaMH, CKaJIIPHOE
MIPOU3BE/ICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPBI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP 10 ABYM HCKOJIJIMHCAPHBIM BECKTOpPAaM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensiTe reoMeTpudeckne (aKTbl JUISI PEHICHHUS CTEPEOMETPUYECKUX — 3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS NMPUMCEHCHHS 3aJaHbl B SIBHOM
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETPpHUICCKUC 3aaa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3a1a4u Ha JOKa3aTeJIbCTBO MATEMAaTHYCCKUX OTHOIICHUH WU HaXO0XKICHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajia4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a71ad.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHMS HA NPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mpouecce IIOHUCKa pPEeICHUA MaTEMAaTH4YCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIIEI0BATh TMOCTPOCHHBIC MOJICIH C WCIOJh30BAaHHMEM TI'€OMETPHUYCCKHX MOHITHH U TEOpeM,
anmapara anreOpbl; pemarh MPaKTUIECKUE 3a/1auH, CBA3aHHbBIC C HAXOXKICHHEM TeOMETPHUYCCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

[MpakTuyecku
e padoThl

DJIeKTPOHHbIE
(uu¢poswIe)
o0pa3oBaTejibHbIE

pecypchbl

BBenenue B crepeoMeTpHIo

10

Ennnas xojuieknus
i ppoBHIX
00pazoBaTEeIbHBIX
pecypcoB
http://school-
collection.edu.ru
Poccniickas
AJIEKTPOHHAS IIKOJIa
(PDIII)
https://resh.edu.ru/subject
[17/10/

HpﬂMLIe U IINIOCKOCTHU B ITPOCTPAHCTBE.
HapaJ'IJ'ICJ'ILHOCTB IIPpAMBIX U IUIOCKOCTEH

12

Ennnas xoiuieknus
i ppoBBIX
O6paBOBaTeHBHBIX
peECYpPCOB
http://school-
collection.edu.ru
Poccuiickas
QJICKTPOHHAsA IIKOJIa
(PDIII)
https://resh.edu.ru/subject
[17/10/

[lepneHIMKYIApPHOCTD NMPSAMBIX U INIOCKOCTEN

12

Ennnas xomnekuus
U (PPOBBIX



http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

00pa3oBaTEIbHBIX
pecypcoB

http://school-
collection.edu.ru
Poccuiickas
SJICKTPOHHAA IIKOJIa
(PDIII)
https://resh.edu.ru/subject
[17/10/

Vrasl MCXKAY MPAMBIMHA U IINIOCKOCTAMHA

10

Ennnas xojuieknusa
1 ppoBHIX
00pa3oBaTEIbHBIX
pecypcoB
http://school-
collection.edu.ru
Poccuiickas
AJIEKTPOHHASI IITKOJIA
(PDIII)
https://resh.edu.ru/subject
[17/10/

MHororpaHHUKH

11

Ennnas xoyuieknus

i ppoBBIX
O6paBOBaTeJ'IBHBIX
pecypcoB

http://school-
collection.edu.ru
Poccuiickas

SJICKTPOHHA MIKOJIa
(PDIII)
https://resh.edu.ru/subject

[17/10/

OOBEMBI MHOTOT'PaHHUKOB

Enunas xoseknus



http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

U (POBBIX
00pa3oBaTEIBbHBIX

pecypcoB
http://school-
collection.edu.ru
Poccuiickas
QJICKTPOHHA HIKOJIa
(PDIII)
https://resh.edu.ru/subject
[17/10/

[ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI

Ennnas xomiexims
i ppoBHIX
00pa3oBaTEIHHBIX
pecypcoB
http://school-
collection.edu.ru
Poccuiickas
ANIEKTPOHHAS IIIKOJIa
(PDII)
https://resh.edu.ru/subject
[17/10/

OBIIEE KOJJMYECTBO YACOB II10 ITPOIPAMME

68



http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTH4eckue
padoThbI

JuexkTpoHHble (U poBLIE)
o0pa3oBaTe/bHbIE Pecypchl

Tena BpameHus

12

Enunas xomiekuust uudpoBbIx
00pa3zoBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru
Poccniickas ayeKTpoHHas
nikosia (POLL)
https://resh.edu.ru/subject/17/11/

O0BEMEBI TEN

Ennnas komtexius nudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB
http://school-collection.edu.ru
Poccuiickast anexkTpoHHast
mkosa (POII)
https://resh.edu.ru/subject/17/11/

BekTopsl ¥ KOOpAMHATHI B MPOCTPAHCTBE

10

Ennnas komnexius nudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

Pocculickas snexkTpoHHas
mkosa (POLI)
https://resh.edu.ru/subject/17/11/

[ToBTOpEHUE, 0000IICHNE,
cHUcTeMaTH3allus 3HaHUI

Enunas koutekius nudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

Poccuiickas 351eKTpOHHas
nrkosia (POLL)
https://resh.edu.ru/subject/17/11/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



http://school-сollection.edu.ru/
https://resh.edu.ru/subject/17/11/
http://school-сollection.edu.ru/
https://resh.edu.ru/subject/17/11/
http://school-сollection.edu.ru/
https://resh.edu.ru/subject/17/11/
http://school-сollection.edu.ru/
https://resh.edu.ru/subject/17/11/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaudecTBO 4acoB
Tema ypoka
n/n Bcero
1 OcHOBHBIC TIOHATHS CTEPEOMETPUHN: TOUKA, TIPSIMast, TIIOCKOCTh, MPOCTPaHCTBO. [IpaBuia n3o0pakeHus Ha 1
PUCYHKAX: U300paeHUS IIOCKOCTEH, MapalIeIbHBIX MTPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsTHS: TIEpeceKaronuecs TIOCKOCTH, TIEPECEKAOIINECs PsIMasi U IIOCKOCTh
[TonsTHS: TIepeceKaroIuecs TUIOCKOCTH, TIEPECEKAOIINECs TIPsiMasi U II0CKOCTh
4 3HAKOMCTBO ¢ MHOTOTPaHHHKAMH, U300paKeHIEe MHOTOTPAaHHIKOB Ha PUCYHKAX, HA MTPOCKIIHOHHBIX 1
gepTexax
5 HavaneHble cBeleHUs 0 KyOe U TUpaMHuJIe, UX Pa3BEPTKH U Mo aeau. CeueHUss MHOTOTPaHHUKOB 1
6 HavanbeHbie cBelleHUs 0 KyOe W TUpaMHuJIe, UX Pa3BEPTKH U Moaeau. CeueHUss MHOTOTPaHHUKOB 1
7 [TousTHE 00 AKCHOMATHYECKOM MOCTPOCHUN CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH | CIICICTBUS U3 HUX 1
8 [TonsTHE 00 AKCHOMATHYECKOM MTOCTPOCHUN CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICIACTBHS M3 HAX 1
9 [TonsTHE 00 AKCHOMATUYECKOM MTOCTPOCHUN CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH M CJICICTBUS U3 HUX 1
10 [TonsTHE 00 AKCHOMATHYECKOM MTOCTPOCHUN CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH | CJICICTBUS U3 HUX 1
1 B3aumHoe pacrosioeHue MPsAMBIX B IPOCTPAHCTBE: TIEpeCeKaoIuecs, napauieIbHbIe U 1
CKPCIHUBAIOIIHECS TIPSIMbBIC
12 [TapamienbHOCTh MPSAMBIX M INIOCKOCTEH B IPOCTPAHCTBE: MapauIeIbHbIe IPSIMbIC B IPOCTPAHCTRE; 1
apauIeIbHOCTh TPEX MPSIMBIX
13 [TapamienbHOCTh MPSAMBIX M INIOCKOCTEH B IpocTpaHcTBe: [1apaieIbHOCTh MPSAMOM U IIOCKOCTH 1
14 VYTl ¢ COHanpaBJIEHHBIMA CTOPOHAMHU 1
15 VYros Mexay NpsMbIMU B TPOCTPAHCTBE 1
16 VYros Mex 1y NpsMbIMU B TPOCTPAHCTBE 1
17 [TapaniensHOCTH MIOCKOCTEN: MapasuieIbHble TUIOCKOCTH 1




18 CBoiicTBa napajijiebHbIX TUIOCKOCTEN 1

19 [IpocTeiimue mpocTpaHCTBEHHBIE (PUTYPHI HA IMJIOCKOCTU: TETPAdP, KyO, Mapasuiesenune 1

20 [Toctpoenue ceuenmii 1

21 [TocTpoenue ceuenuit 1

29 KonTponsnas pabora no teme "[Ipsimble U miockocTu B mpocTpaHcTBe. [lapanienbHOCTh NPSAMBIX U 1
miockocTeit"”

23 [lepneHIUKyYIApHOCTD MPSAMOI U IIIOCKOCTH: MEPIEHIUKYIIIPHBIE MTPSIMBIE B IPOCTPAHCTBE 1

24 [Ipsimble mapasienbHble U NEPIEeHIUKYIIPHbIE K TIOCKOCTH 1

25 [Ipsimble mapasienbHble U NEPIEeHIUKYISIPHbIE K IIOCKOCTH 1

26 [Ipu3Hak nepneHuKyIIpHOCTH MPSMON U TIOCKOCTH 1

27 [Ipu3Hak nmepneHUKYIIPHOCTH MPSAMOM U TUIOCKOCTH 1

28 Teopema o psiMO TEPIICHIUKYIISIPHON TJIOCKOCTH 1

29 Teopema o psiMO TEPIICHIUKYIISIPHON TJIOCKOCTH 1

30 Teopema o psiMO TEPIICHIUKYIISIPHON TJIOCKOCTH 1

31 [leprieHAMKyIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IVIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 1
IJIOCKOCTH

39 [leprieHAMKyIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IVIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 1
IJIOCKOCTH

33 [leprieHAMKYISAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOH 110 1
IJIOCKOCTH

34 [leprieHAMKYISAp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IVIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 1
IJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YTOJ MEKIY IPSIMON U TUNIOCKOCTBIO

36 JIBYrpaHHBIN yroJi, TUHEHHBIN YroJl ABYTPaHHOTO yIjia

37 JIByrpaHHBIN yroJ1, TUHEHHBIN YTOJl ABYTPAaHHOTO YyIJia




38 [eprieHAUKYIAPHOCTD MJIOCKOCTEN: PU3HAK NEPICHIUKYISIPHOCTH ABYX IUIOCKOCTEH 1

39 [eprieHAUKYIAPHOCTD MIIOCKOCTEN: PU3HAK NEPICHIUKYISPHOCTH ABYX IUIOCKOCTEH 1

40 [eprieHAUKYIAPHOCTD MIIOCKOCTEN: PU3HAK NEPICHIUKYISIPHOCTH ABYX IUNIOCKOCTEH 1

41 Teopema o Tpéx nepneHAUKYIIpax 1

42 Teopema o TpEX mepreHANKYIIpax 1

43 Teopema o TpEx mepneHIUKYISIpax 1

44 KonTponsHas padorta o Temam "[leprneHIuKyasspHOCTb NPSIMBIX U MJI0CKocTel" U "YTIIbl MEXTY 1
MPSIMBIMU U IJIOCKOCTAMU"

45 [TonsiTe MHOTOTpaHHWKA, OCHOBHBIC DJIEMEHTHI MHOTOTPAHHHKA, BBITYKIIBIE W HEBBITYKITbIC 1
MHOTOTPaHHUKH; pa3BEPTKa MHOTOTpaHHUKA

46 [Tpu3ma: N-yrospHas mpu3Ma; rpaHd ¥ OCHOBAHHSI IPU3MBI; TIPsIMasi 1 HAKIIOHHASI TIPU3MBI; OOKOBast 1 1
I0JIHAsI IOBEPXHOCTh MPU3MBbI

47 [Tapannenenumen, TpsIMOYTOJBHBIN AapaJIJICIICIIUIIE]T U €r0 CBOHWCTBA 1

48 [Mupamupaa: N-yrojapHas NupaMua, TpaHu U OCHOBAaHUE MUPAMUIbl; O0OKOBasl U MOJIHAS IOBEPXHOCTh 1
NUpPaMUbl; IpaBUIIbHAS U yceuEHHAas MUpaMuia

49 [IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE IPABUIBHOIO MHOTOTPAHHUKA; IPAaBUJIbHAS pU3Ma U 1
IIpaBUJIbHAS TUPAMUA; IPAaBUIIbHAS TPEYroJbHAs NUPAaMU/A U IPABUIIBHBIN TETPadaAp; KyO

50 [IpencraBnenue o MpaBUIbHBIX MHOIOI'PAHHUKAX: OKTA’/Ip, JOJAEKAdP U UKOCAIP. 1

51 CumMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSAMOM, TNIOCKOCTH. DJIEMEHTBI 1
CUMMETPHHU B IMpaMHJIaX, MapajuleenuIieaax, NpaBuIbHbIX MHOTOIPaHHUKaX

52 Brruncnenue 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, AMarOHAIH, YIiIbl 1

53 [Tnomaas OOKOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU MPSAMON MPU3MBI, IIIOIA b OCHOBAHHH, 1
TeopemMa 0 G0KOBOM MOBEPXHOCTHU MPSAMON MPU3MBI

54 [Tnomaas GOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOMN MUPaMU/Ibl, TEOpEMa O IJIO0IIA A OOKOBOM 1

IIOBEPXHOCTH YCEUEHHOU NMUPAMUIBI




55 KontponsHas padora no Teme "MHOrorpaHHUKT" 1
56 [onsitne 06 06BEMeE 1
o7 O0BEM nupamuibl 1
58 O0BEM mupamMu B! 1
59 O0BEM mupamMu B! 1
60 O0BEM mupamMu B! 1
61 O06BEM TTPU3MBI 1
62 O06BEM TIPU3MBI 1
63 O0BEM TTpU3MBI 1
64 KonTponbnas paborta no teme "OO0bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpeHmEe, 0600mIEeHNne cucTeMaTr3arus 3Hanui. [locTpoeHne cedyeHnit B MHOTOTPaHHUKE 1
66 [ToBTOpEHME, O6€)6IH€HI/IG cHUCTeMaTH3alvs 3HaHW. Beruyuciaenne pacCTOAHUN: MEXIy ABYMSI TOUKaMU, OT 1
TOYKH JI0 MPSMOM, OT TOUKH JI0 MJIOCKOCTH, MEKY CKPEIIMBAIOIIUMHUCS MPSIMBIMU
67 Hrorosas koHTpoJbHAs paboTa 1
68 [ToBTOpEHuMe, O606HICHPIevCI/ICTeMaTI/ISaHI/I${ 3HaHMU. BeruncneHue yrioB: MEXIy CKpPEeIMBaIOIIUMUCS 1
MPSIMBIMU, MEX/TY MPSAMOI U MIIOCKOCTHIO, ABYTPAHHBIX YIJIOB, YIJIOB MEXAY IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68
11 KJIACC
Ne i/ Tewa ypoxa KoanuecTBo yacos

Bcero

Cdepa u map: LeHTp, paanyc, AMaMeTp; MJI0Maab HOBEPXHOCTH Chepshl

BzaumHoe PacCIoJIOKCHHUE C(I)epbl " IJIOCKOCTH,; KaCcaTCIbHas IIJIOCKOCTh K C(bepe; iomaab C(l)epbl

N3o6paxkenue cdepsl, mapa Ha miockoctu. CeueHus mapa




HunuHapuyeckas MoBepXHOCTh, 00pa3yrolye HUINHIPUYECKON OBEPXHOCTH, OCh LIMJIMHAPHUYECKON

4 1
MMOBEPXHOCTH

5 Hunuuap: ocHoBaHMs 1 OOKOBast MOBEPXHOCTH, 00pa3yrolias U OCh; IUIONIAlb OOKOBOM U MOJTHOM 1
MMOBEPXHOCTH

6 N3o0paxkenne muimHApa Ha MIockocTy. Pa3sépTka mumHapa. CedeHus MITHHIpa (TIOCKOCTHIO, 1
MapajuieTbHON WM MEPIICHIUKYIISIPHONW OCH ITWJIHH]IPA)

; Konnueckas moBepXxHOCTh, 00pa3yrolue KOHUIECKONH OBEPXHOCTH, OCh M BEPITNHA KOHUYECKON 1
MTOBEPXHOCTH

8 KoHyc: ocHOBaHMe 1 BepIIIMHA, 00pa3yrolias U 0Ch; TUIOIIA (b OOKOBOM H ITOJTHOM MTOBEPXHOCTH

9 VYceu€HHBIN KOHYC: 00pa3yroIIie U BHICOTA; OCHOBAaHUS M OOKOBAsi TOBEPXHOCTh

10 N3obpaxenne koHyca Ha mIockocTu. Pazpéprka konyca. CeueHnus KoHyca (TUIOCKOCTBIO, MapauieIbHON 1
OCHOBAHUIO, ¥ TUNIOCKOCTBIO, MPOXOIALICH Yepe3 BepIINHY)

11 KomMOunarus ten BpaieHus: 1 MHOTOIPaHHUKOB 1

12 MHororpaHHHK, ONTUCaHHBIN 0KOJIO chepsl; chepa, BMcaHHAs B MHOTOTPAHHUK WJTH B TEJIO BpaIleHUs 1

13 [Tonsitre 06 06bEMe. OcHOBHBIE CBOWCTBA 0OBEMOB TET 1

14 O06BEM IUIMHAPA, KOHYCA 1

15 O06bEM 11apa 1 wiomaas chepsl 1

16 [Togo6Hble Tena B mpocTpancTBe. COOTHOLIEHUS MEXY TUIOIIAASIMU MOBEPXHOCTEH, 00BEMaMU 1
MOAO0OHBIX TEJ

17 Kontponsnas padora no temam "Tena Bpamenus" u "O6bembl Ten" 1

18 BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE 1

19 CrnosxeHune 1 BBIYUTaHUE BEKTOPOB 1

20 YMHOK€EHNE BEKTOPa Ha YHUCIIO 1

21 Pasnoxxenue Bektopa o TpéM HEKOMILIaHAPHBIM BekTopaM. [IpaBuio mapannenenumnena 1

22 Pemenue 3aaau, cBsI3aHHBIX C MPUMEHEHHEM MIPABIII JEHCTBUI C BEKTOpaMHU 1




[IpssMoyrompHas cucteMa KOOpAMHAT B pocTpancTse. Koopaunatel Bekropa. IIpocreiimume 3anauu B

23 1
KOOpAMHATAX

24 VYron mexay Bektopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB 1

25 Brrurcnenue yrioB MexIy NPSMBIME U TUIOCKOCTSIMHU 1

26 KoopanHaTHO-BEKTOPHBIN METO/I NP PEIICHNN T€OMETPUUYECKUX 3a1a 1

27 KonTponsnas paborta o Teme "BeKTopsl U KOOpAWHATHI B TpocTpaHcTBE" 1

28 [ToBTOpenue, 0600IIeHNEe U cucTeMaTu3alys 3HaHni. OCHOBHBIE (UTYPBI, PAKThI, TEOPEMBI Kypca 1
TUTAHUMETPUHT

29 [ToBTOpEeHuE, 0000IIEeHNEe U cucTeMaTr3alys 3HaHni. OCHOBHBIE (UTYPHI, (PAKThI, TEOPEMBI Kypca 1
TUTAHUMETPUHT

30 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIS 3HAHUN. 3aaud IIAHUMETPUH U METOIbI MX PEIICHHS

31 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIMS 3HAaHUN. 3a1au TUIAHUMETPUU U METOJIBI UX PEIICHUS

39 [ToBTOpeHmEe, 0000MIEeHNe U cucTeMaTr3anus 3HaHuii. OCHOBHBIE QUTYPBI, (PAKTHI, TEOPEMBI Kypca 1
CTepEeOMETPUU

33 Hrorosas koHTpoJIbHAs paboTa

34 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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