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HHOACHUTEJIbBHAA 3AIINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOro ypOBHS sl OOYIArOIIHXCS
10 —11 xyaccoB pa3zpaborana Ha ocHoBe DeepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISAEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmal o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHIIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JINMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUYEHUSA 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 O0YJarOMUXCS, GOPMUPOBAHUS
(YHKIIMOHATBHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3yYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINTHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJEHUWU M MPOIECCOB PEaJTbHOr0 MUPA, MECTE T€OMETPUN B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIUICHUS, HEOOXOAUMBIX JUTS afalTal[ik B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MepIIUIeHHE, (HOpPMUPYEMOe TMPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsaX AEATENbHOCTH 4YejoBeka. OpUeHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHUE €r0 COIMAIBHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKArOIIEro MHpa,
yCJIOBHE YCICHNIHOTO TO3HAHWUS M  aAKTHUBHOTO  MPeoOpa3oBaHHs  JCHCTBUTEIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NEeSATENbHOCTH, SBISCTCS OJHUM M3 NMPO(ECCHOHAILHO BAXKHBIX KAyeCTB, MOITOMY aKTyalbHa
3agaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYTHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
JCWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CTEUATBHOCTSM, 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
oOlIue MaTreMaTu4ecKue yMEHUsl, CBS3aHHbBIE CO CIEMU(PUKON T€OMETPUNU U HEOOXOUMBIC IS



KH3HU B COBpeMEHHOM o0recTBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh U3Y4YUTh T€OMETPHIO
6osiee TIIyOOKO, €CIIM B JabHEHIIEM BO3HUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
npoheccuOHaTBbHON IeATEILHOCTH.

JlocTIKeHHe el OCBOCHUS MPOrpaMMbl 00ECIICUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3ajna4. [IpuopureTHsiMu 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOH KYIbTYpPHI H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (dopMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpAIICHUS KaKk o
BOKHEUIINX MAaTEMATUYECKUX MOJICISAX, MO3BOJISAIONIUX OMKUCHIBATh U U3Y4aTh pa3HbIC
SIBIICHUSL OKPY>KAIOILIET0 MUPA;

e (opmupoBaHHME yMEHHs pacClO3HAaBATh HA UYEPTEKaxX, MOJEISIX U B pEalbHOM MHUPE
MHOTOTPaHHUKH U TeJa BPAIICHHUS;

® OBJAJCHHE METOJAAMM peUIeHUs 3a7ad Ha [OCTPOEHUS Ha H300paMKeHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (¢dopMHUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOTPAaHHUKAaX
TeJaxX BpalleHUs U UX OCHOBHBIMU CBOWCTBAMH;

® OBJIQJICHHE AITOPUTMAMH PEIIEHHS OCHOBHBIX THUIIOB 3ajay; (OPMHUPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PAcCyXJEHHUS B  XOJ€  pelIeHUus
CTEepEOMETPUYECKUX 33/1a4 U 3a]1a4 C MPAKTHUYECKUM COJIePKaHHEM;

® pa3BUTHE MHTEIUIEKTYalbHBIX U  TBOPYECKMX CIOCOOHOCTEH  oOyuaromuxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHON TPAMOTHOCTH, PEJIEBAHTHONW TE€OMETPHH: yMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEeaIbHBIX JKU3HEHHBIX CUTYallUAX U TMpPH U3YyYEHUHU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
FeOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar [uis pelieHds MPAaKTHUKO-OPHUEHTUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLEHUBATH IMOTYYCHHBIE PE3yJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHUE B KYpC CTEpEOMETPUU
B Hayalle ero u3y4yeHHUs 3aJay, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUSA, U
omnpenenéHHbIM 00pa3oM OpraHM30BaHHas pabOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE HWHTYUTUBHBIX
MIPOLIECCOB, MOTUBUPYET K JANbHEHUIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAMSIAHO-KOHCTPYKTUBHOMY METOJIy OOyuYeHUus, TO ecCTh
TEOPETUYECKUE 3HAaHUSA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TPAKTHYECKON
NesITeNbHOCTH. Pa3BuUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHUM Yy ydalluxcs B Kypce
CTePEeOMEeTPUH MPOBOJUTCS 3a CUET pelIeHHs 33a4 Ha CO3/laHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OIMEpPUPOBaHHE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 00OPA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHMSI €0 UCXOJHOTO CONEPIKAHUS.

OcHoBHBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukmny, «lIpsiMble U MIOCKOCTH B MpoCTpaHcTBey, «Tena BpameHus», «Bektopsl u
KOOPAMHATHI B MPOCTPAHCTBEY. PDOPMUPOBAHKE JIOTUUECKUX YMEHUN pacipeessieTcs He TOJIbKO
10 COJEP)KATENbHBIM JIMHUSM, HO W IO TojaM OOy4deHHMs Ha YPOBHE CpEJHEro ooOIIero
oOpa3oBaHUsl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOLEE NPEIMETHBIM pe3yibTaTaM OCBOEHHS
paboyeil mporpaMmbl, paclpeIeIEHHBIM 10 ToJaM 00Y4YeHHUS, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,



9TOOBl  OBJIAJICHME TIEOMETPUYECKUMHU  TOHATHUSAMH M HaBBIKAMH  OCYILIECTBIISAJIOCH
IIOCJIE0OBATEIBHO U IIOCTYNATENIbHO, C COOJIIOIGHUEM INpUHLUIA I[PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I'€OMETPHUUYECKHUX MPEACTABICHUN 00yJaromuxcs,
paciupss u yriayomusis e€, o0pas3ysl IpOoUYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha u3yuenne reomerpun oTBOaUTCS 2 yaca B Hegento B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCEro 3a JBa rojia ooyuenus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHUSA cTepeoMeTpuu. Touka, npsimasi, IJIOCKOCTh, MpocTpaHCcTBO. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3aumHoe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
CKpeluBampomuecs npsaMble. [lapamienbHOCTh NpPSIMBIX U IUIOCKOCTEM B MPOCTPAHCTBE:
napajuleJibHble NpsSMbIE B IPOCTPAHCTBE; MAPAIIEIBHOCTh TPEX MNPSIMBIX; MapaieIbHOCTh
NpsIMOM M TMJIOCKOCTH. YTJIBl C COHAIPaBJICHHBIMH CTOPOHAMH; Yrojl MeEXAy MNpsSMbIMU B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX ockocTel. [Ipocreiinyie npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPASIP,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHukynapHOCTh HpPSIMOM U IUIOCKOCTHU: NEPIEHIUKYJISPHbIE TpsSMble B
MPOCTPAHCTBE, MpsAMbIE MapajuleibHble U TEPHEeHIUKYISApHblE K IUIOCKOCTH, IpPH3HAK
MEPHNEHIUKYISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOW NEepHeHAUKYJIAPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXIY NMPSMOM M TUIOCKOCTHIO; JABYIPaHHBIN yrod,
JUHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PacCTOSHUE OT TOYKH IO
IJIOCKOCTH, PACCTOSSHME OT MpsIMOM J0 IUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
[leprnieHIUKyYIAPHOCTD TIOCKOCTEH: MPU3HAK NMEPIEHANKYIISIPHOCTH BYX IJIockocTel. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIblE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHUKA. [Ipu3ma: N-yrospHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsIMasi U HaKJIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN Napajulesienunes U ero cporcrea. [lupammpa: N-yrosbHas
nupaMuia, I'paHd W OCHOBaHWE MUpaMHJibl; OOKOBas W TMOJIHAS IMOBEPXHOCTb MHPAMUJIbI;
MpaBUJIbHAsE W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSATHE MPaBUIBHOTO MHOTOIPAHHMKA; MPaBWIbHAs MPU3Ma U IpaBUIIbHAs
MMpaMua; MpaBUibHas TPEYrojbHas MUpaMuja U MpaBUJIbHBINA TeTpadap; Kyo. [lpencraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTA3Jp, JoJAeKa’ap M ukocayap. CeueHus MNpusMbl U
MUPaAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIeMEHThl CHMMETPUH B IUpaMUAax, Napajiesenuneaax, IpaBuibHbIX MHOTOTPAaHHUKAX.

Brruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Tnomans GoxoBoi
MOBEPXHOCTU U IIOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIaJb OCHOBAHWUM, Teopema O
OOKOBOHM TMOBEPXHOCTU MpsAMOI mNpu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTHU
NPAaBUIBHON NMUpaMU[BI, TeOpeMa O IUIoaau yced€HHoM mupamuiabl. Ilonstue o6 oObéme.
O0BEM nupaMubl, MPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOIAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KJIACC

Tesna Bpamenus



Hunuuapudeckass MOBEPXHOCTb, OO0pa3ylolue UWIMHIPUYECKOH MOBEPXHOCTH, OCh
HWIMHAPUIECKOH noBepxHOCTH. LIumuHap: ocHOBaHUs B OOKOBAas MOBEPXHOCTH, 0Opasyomas u
0Cb; TUIOIA/Ib OOKOBO U TOTHOI MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OChb W BEpIIMHA
KOHHUYeCcKoW moBepxHocTU. KoHyc: ocHOBaHME M BepuIMHa, oOpasyrolas M OChb; IUIOIIAIb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrosiosxenue chepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mIonaas chepsl.

N300pakenue Ten BpameHust Ha MIIOCKOCTH. Pa3BépTka UIMHApa U KOHYCa.

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTPaHHUK, OMHCAHHBIM OKOJIO
cdepsl; cepa, BIMCaHHAS B MHOTOIPAHHUK, WM TEJIO BpAILEHUSI.

[Tonsatue 06 oO6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuieyenunesaa u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ riomanb chepsl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenust numauHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEeUeHus KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1apa.

BexkTopbl 1 KOOPAUHATHI B NPOCTPAHCTBE

Bektop Ha miockocTy U B TpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOpaMH.
[IpsmoyronpHast cucrema KoopAWHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. [Ipocreitmme
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPHUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnkay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'PpaKIAaHCKONW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUHMCKON MAaTEMAaTHYECKOW IIKOJIbI, K HMCHOJIb30BAHUIO 3THX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEJCHHS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHHUEM
JTOCTI)KCHHM HAyKW U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEHICHWH, pacCYyXIECHUW; BOCIPUUMUYUBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOUS; UHTEPECOM K Pa3IMuHbIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIaHBbI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHHUIO H
caMo00pa3oBaHUIO HAa TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN VISl OKPYKAIOLIEH Cpeibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM NIEATENIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYUMOCTHU JUISl Pa3BUTHS LIMBUWIN3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOrPAMMEBI y4eOHOTO TIpeameTa «MaTemMaTukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBIABIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHHUMATH, (POPMYIUPOBATh U MPEOOPa3OBHIBATH CYXKAEHUS: YTBEPIUTEIbHbIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpauBaTh AapryMEHTAllMI0, MPUBOJUTH NPHUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBaTe/ibCKue 1eHCTBUS:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHMSI, OLIEHUBATH JOCTOBEPHOCTH IMOJIy4EHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTH WH(POPMAINH, JaHHBIX, HEOOXOIUMBIX JUISI OTBETa Ha BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TPEACTABIATE €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

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

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIECHHS B COOTBETCTBHU C YCIOBHSIMHU U LEISIMHU
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe OOCYXJIEHHS 3a7[aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXTaeMOU TEMBI, TPOOIIEMBI,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapy)KHUBaTh pa3InuUe U CXOJACTBO MO3UIINI; B KOPpPEKTHOH popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yNIbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MMOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAILHOW pabOTHI
NpH pEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBUSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
NEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTaTOB; BIAAETh CIOCOOAMMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIMOO0K, BBISBICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUYKA, MPSIMasi, TUIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICJACTBHS W3 HUX TPU PEIICHUHA TEOMETPUUICCKUX
3aad.

OnepupoBaTh TOHATHSAMH: TAPAUICIBHOCTE W TMEPHEHAUKYISIPHOCTH MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuguimpoBars B3anMHOE PacIioJIoKEeHUE TPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTRE.

OnepupoBaTh MOHATHSAMHU: JBYI'PAaHHBIH yroj, TpaHW ABYTPAHHOTO yria, pedpo
JIBYIPAaHHOTO YIJia; IMHEHHBIH yroJl ABYTPAHHOTO yIJIa; TpaJaycHas Mepa JABYTPAaHHOTO yTJa.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, IPaBWIILHBI MHOTOT PAHHUK.

Pacrnio3HaBath OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMH[; MPH3Ma, MPSMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMS JUIS  KJacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKH, TMpSMbIE U
HAKJIOHHBIE TIPU3MBI, TTAPAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSCHITD MIPHHITUIIBI TIOCTPOCHUSI CEUYCHHIA, CTIOJIb3YS METO/ CIIE/IOB.

Crtpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJIHATH (BBIHOCHBIE) MJIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HaxOoXJICHHE TIEOMETPUYECKUX BEIMYMH 10 oOpa3laM WIu
QITOPUTMaM, TPHMEHsS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TpPU PEIICHUU CTaHAAPTHBIX
MaTEeMaTUYECKUX 3aJad Ha BBIYMCICHHE PACCTOSHUW MEKIY JIBYMsI TOYKAMHU, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKHX BEIMYMH 10 oOpasluaM WId
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIYHUCICHHE YIJIOB MEXKAY CKPEUIUBAIOLIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TUIOCKOCTHIO, MEKTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMua) ¢
npuMeHeHHeM (OpMYI; BBIUUCISITH COOTHOIIEHUS MEXIy IUIOMIAJSIMU TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHepI/IpOBaTB MNOHATHUAMHU: CHUMMETpPUSA B MPOCTPAHCTBC, LCHTP, OCb MW INNIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTypax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKaX.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHMKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIBHBIC CHUTyallUu U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6pBI; peaTh NPpaKTHYCCKUE 3aaa4u, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh IMOHATUAMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromue
WIMHAPUIECKOH MOBEPXHOCTH; IWIINHAP; KOHMYECKasi TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTH, KOHYC; ChepruiecKasi MOBEPXHOCTb.

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

OOBACHATBH CITOCOOBI TTOJTYICHHUSI TEJT BPAIICHUS.

KnaccudummupoBaTs B3auMHOE pacmoyioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CEIMEHTA;
IIAPOBOH CJIOH, OCHOBAHHUE MIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOIAAM MOBEPXHOCTEH TEN BpAIlEHUs, TCOMETPHUECKUX Tell C
npUMeHeHHeM (GOPMYIL.

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

BbIUMCIIATE COOTHOIICHHUST MEXKIY TUIOIIAASMU TIOBEPXHOCTEH M 00BbEMaMH IMOIOOHBIX
TeJL

N300pakaTe u3ydaembie (GUTYpbl OT PYKH H C TPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTh CCUCHHUS TEIl BPAIICHUSI.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[IpuMeHsTh MpaBUiIoO MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpPa, PABCHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yroJl MEXKIy BEKTOpaMH, CKaJIIpHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUIMHEAPHBIC  KOMIUIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP IO ABYM HCKOJUJIMHCAPHBIM BEKTOPAM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS NMPUMCEHCHHS 3aJaHbl B SIBHOM
dopme.

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

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOIICHUN U HaXO0XJICHHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHHUU CTAHJAPTHBIX MAaTECMAaTHYCCKUX 3a/1a4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MPOSABJICHHUE 3aKOHOB T€OMETPHHU B UCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHMS HA NPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIIeI0BATh TOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPUYECKUX TOHSATHH M TEOPEM,
anmapara anareOpbl; pemarh MPaKTUIECKUE 3a/1auH, CBSI3aHHbBIC ¢ HAXOKICHUEM FeOMETPUICCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1
BEAICHHE B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
[IpsiMbIe M TIIOCKOCTH B MPOCTPAHCTBE. bubnuoreka [IOK
2 . 12 1
[MapanmienbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIOCKOCTEH https://m.edsoo.ru/1c209e37
bub OK
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 h ;IDJSI:I;I/(:;ZI;ZE”U 16209037
bu6mmoreka [IOK
5 M 11 1
HOTOTpAHHIH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 O6bé 9 1
EMEL MEOTOTPAHRHHEOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 Bubmiorexa LIOK
P ’ P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 T 12
c/14 BpATHeHiA https://m.edsoo.ru/1c209e37
bubmmoreka [IOK
2 O06ne 5 1
DEMBLTE https://m.edsoo.ru/1c209e37
bu6 OK
3 BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 h;}::?/%::;ii.ru 116209637
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHCTEMaTU3allus 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoJsinyecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
h Tem K BaTeJIbHbI
/i ¢€Ma ypoka Beero Kontpoabsubie | IIpakTuyeckue H3yyeHHs oOpa3oBaren e
padoTsI padoThbI pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna
1 1/1506 E)KGHI/IS[ HapI/IC Kax: 1 bubmorexa HOK
P PHCYHKAX: https://m.edsoo.ru/aecc77cd
M300pakeHMS TIIIOCKOCTEH,
napajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CEpeIMHBI OTPe3Ka
[TonsTus: nepecexarommecs
2 IJIOCKOCTH 1fe eceKa}H; necst 1 bubmorexa [TOK
> 11eP - https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IJIOCKOCTh
[TonsTusa: nepecekaronecs
3 TIJIOCKOCTH npe eceKa}H; necs 1 bubmorexa [TOK
> 11eP . https://m.edsoo.ru/db685e73
npsiMasi ¥ MIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHUKAMU,
n300pakeHue MHOTOTPaHHUKOB Ha bubnuorexka [JOK
4 1 )
PHUCYHKaX, Ha MPOEKIIHOHHBIX https://m.edsoo.ru/a63959ed
yepTrexax
Havanehbie cBenenus o kyoe u
5 MUpaMUJIe, UX §3Bé TKI/IZIMO e 1 bubmorexa LIOK
PAMITIE, 1X paspep ACIH. https://m.edsoo.ru/b30dff38
CeueHrsi MHOTOTPAHHHUKOB
Havanehbie cBenenus o kyoe u
6 MUpaMUJIe, UX §3Bé TKI/IZIMO e 1 bubmorera [IOK
PAMITIE, 1X pasBep ACIH. https://m.edsoo.ru/3d8ffd32
CeueHnsi MHOTOTPAaHHHUKOB
[TonsTn aKCUOMATUYECKOM
7 H(?CT oei{gg CTZ ZOMCT ;Ii'o 1 bubmmotexa [IOK
P P Y https://m.edsoo.ru/Occ5c4fe
AKCHOMBI CTEPEOMETPUHU U
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CICACTBUA U3 HUX

TTonsaTue 00 aKCHOMATUYECKOM

8 MMOCTPOEHUH CTEPEOMETPUH: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM
9 MMOCTPOEHUH CTEPEOMETPHH: bubnuoreka [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM
10 IIOCTPOCHHUH CTEPEOMETPHH: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX
11 B MPOCTPAHCTBE: NIEPECEKAOIINECH, bubnuoreka [IOK
napajuie/IbHbIe U CKPEIIHBAIONHECS https://m.edso0.ru/1a2520f6
psIMbIE
[TapanienbHOCTb NPSAMBIX U
| e mecmers B LOK
https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapalIeIbHOCTD
TPEX MPSIMBIX
[TapanienbHOCTh NPSMBIX U
13 IJTIOCKOCTEMN B MPOCTPAHCTBE: bubnmuoreka [JOK
[MapannenbHOCTh IPSIMO 1 https://m.edsoo.ru/ee1d19b9
TJI0CKOCTH
14 VYTriel ¢ COHAIIpaBJICHHBIMU bubnnoreka [JOK
CTOPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMeIMU B bubnunoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMeIMU B bubnunoreka [JOK

IIPOCTPAHCTBE

https://m.edso0.ru/2935a9a0
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[TapamienpsHOCTB IIJIOCKOCTEM:

bubmuoreka [JOK

17 napauiebHbIC TNIOCKOCTH https://m.edsoo0.ru/2e18f255
18 CBoiicTBa napajuieabHbIX bubnuorexa [JOK
IJIOCKOCTEH https://m.edso0.ru/e504d656
IIpocTeiiime npocTpaHCTBEHHBI
19 ¢>§:;p:1 Ha snorc):zf)cli?/l' CTeTE;)aazIpe bubmmorexa LHOK
' ’ https://m.edsoo.ru/4a28dc02
Ky0, napaJuienenunes
20 [Toctpoenue ceuenuit bubmorexa LHOK
https://m.edsoo.ru/1d434d0f
. bubnuoreka [JOK
21 Hocrpoerte cedenti https://m.edsoo.ru/ec26fe5d
KonTtponbnas pabora Nel no teme
29 "[IpsiMble U TUIOCKOCTH B bubnuoreka [IOK
npoctpancTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEN"
25 mmoexoen: nepnenmympII® BuGmrorexa LIOK
' https://m.edsoo.ru/b19f6a5d
MIPsIMBIE B IPOCTPAHCTBE
o4 [Ipsimbie mapanienbHbie U bubmuorexa [JOK
MEPIEHAUKYIIIPHBIC K TIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHbIE U bubnuoreka [JOK
MEPIEHANKYIIIPHBIC K TIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyIIpHOCTH bubnuorexka [JOK
IPSIMOM M IIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak neprneHIuKyJIApHOCTH bubnnoreka [JOK
MPSIMOM M IUIOCKOCTH https://m.edsoo.ru/79165d15
28 Teopema o mpsmoit bubnnoreka [JOK
NEePIEeHIUKYIISIPHON TUIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsamoi bubnuoreka [IOK
NEPIEHAUKYIISIPHON TIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o npsamoi bubnuoreka [IOK

HepHeHHHKyﬂﬂpHOﬁ IJIOCKOCTH

https://m.edsoo.ru/7d18834b
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[lepnieHquKyIsIp U HAKJIOHHBIE:
paccTosiHue OT TOYKHU 10

bubmuoreka [JOK

31 TUIOCKOCTH, PACCTOSIHUE OT MPSMOii https://m.edsoo.ru/33c477d3
JI0 TIJIOCKOCTH
[lepnieHiuKyNp U HAKIIOHHBIE:

32 paccTositHue OT TOUKHU J10 bubnuorexa [JOK
TUIOCKOCTH, PACCTOSIHUE OT TPSMOI https://m.edsoo.ru/66fefadd
JI0 MJIOCKOCTHU
[lepnieHIuKyNAp U HAKIOHHBIE:

33 paccTosiHue OT TOYKHU JI0 bubnuoreka [JOK
TUIOCKOCTH, PACCTOSIHUE OT MPSMOi https://m.edsoo.ru/a5b7b8e3
JI0 TJIOCKOCTHU
[lepnieHIuKyNAp 1 HAKIOHHBIE:

34 paccTossHUE OT TOYKH JI0 bubmuorexa [JOK
TUIOCKOCTH, PACCTOSIHUE OT MPSAMOit https://m.edsoo.ru/dbee22bc
JI0 TIJIOCKOCTH

35 VYTriabl B IPOCTPAHCTBE: YIoJl MEXKIY bubmuorexa [JOK
MPSIMOI M TTOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubmuorexa [JOK
JIBYIPAHHOTO yriia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl bubnmuoreka [JOK
JIBYTPAHHOTO yriia https://m.edsoo.ru/c7c777ed
[leprieHAMKYASIPHOCTD MJIOCKOCTEM: Bubnorexa [IOK

38 HPHSHAK HEPHCHMKYIHPHOCTH https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEH
[lepnieHIUKyYIAPHOCTD MIOCKOCTEH: Bubmorexa LIOK

39 HPHSHAK HEPHCHMKYIHPHOCTH https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEM
[lepneHIMKYJIAPHOCTD MJIOCKOCTEH: Bubnorexa [IOK

40 UIPHSHAR TEPHCH ATy HPHOCTH https://m.edsoo.ru/ba75dc57
JBYX INIOCKOCTEMN

41 Teopema o TpEx nmepneHAUKYIIpax bubnuoreka [IOK
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https://m.edsoo.ru/e4972cdc

42 Teopema o Tpéx nepneHAUKYIIpax bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx nmepreHANKYIApax bubmmorexa LHOK
https://m.edso0.ru/9f246736
KonTtposnsHas padota Ne2 mo remam
44 "[lepneH TUKYISIPHOCTD NPSMBIX U bubnuorexa [JOK
wiockocTer" u "YTIbl MeKIY https://m.edsoo.ru/5b971ef3
HPSIMBIMU U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOTPAHHUKA,
HOBHBI MEHTBI
45 ;f{o(i"orpaeH::{J;IeKae BBIITYKJIBIE U bubmorexa LIOK
’ https://m.edsoo0.ru/2d24e873
HEBBINYKJIbIE€ MHOTOTPaHHUKY;
pa3BEPTKAa MHOIOTPAHHUKA
[Ipu3ma: n-yrosbHas npu3Mma; rpaHu
16 Y OCHOBaHUS MPU3MBI; TIpsIMasi U bubmuorexa [JOK
HaKJIOHHAs MMPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
10JIHAsI IOBEPXHOCTh MTPU3MBbI
47 [Tapannenenunen, npsMOyroJbHbII bubmuorexa [JOK
napasuieJIeIuIIe]] U €ro CBOMCTBA https://m.edso0.ru/8a7be683
[Mupamupa: N-yrojapHasi nupaMuia,
48 | Goxonas i nomias nonepuiocTs uGmiorexa LIOK
https://m.edsoo.ru/fhlcdOa5
MUPaMU/Ibl; IPaBUIIbHAS U
yced€HHas mupamuia
[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHATHE MPABUIILHOIO
49 MHOTOI'PaHHUKA; TpaBUJIbHA bubnuoreka [IOK
npU3Ma U IpaBHIbHAS THPAMU/IA; https://m.edso0.ru/074c8865
IIpaBWJIbHAS TPEYTOJIbHAS MTUPaMUAA
U TPAaBUWIBHBINA TETpa’ap; KyO
50 IIpencrasnenue o NpaBUILHBIX bubnuoreka [IOK

MHOT'OI'paHHUKAX: OKTa’3ap,

https://m.edsoo.ru/a0fdd5bf



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf

JOACKadIp U HKOCAdIP.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIILHO TOUKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI

bubmmoreka [{OK

o1 CUMMETPHH B IIHPaAMHIAX, https://m.edsoo.ru/b9e777d9
napajuieJienumneaax, mpaBUiIbHbIX
MHOTOTPaHHUKAX
o | Moo seuere B LOK
P - bebba, https://m.edsoo.ru/6cdbecef
JTMarOHAaJIU, YTJIbl
[Tnomaas 60KOBOW MOBEPXHOCTH U
53 | mpmwi, ot octoani Bubmoraxa LIOK
P > [ITOTHAE | ’ https://m.edsoo0.ru/37d84157
TeopeMa 0 G0KOBOM MOBEPXHOCTH
PSIMOM TPU3MBI
[Tmomaabe 60KOBOM MOBEPXHOCTH H
5 | mupavmis, Teopeva o moma BuSmroress LIOK
PaMHILL, TEop Ham https://m.edsoo0.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCECUEHHOM
MTUPAMU/TBI
55 KontponpHas padota Ne3 mo teme bubnuorexka [JOK
"MHororpaHHuKH" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [JOK
56 Tomsrne 06 06neme https://m.edsoo.ru/7ad0020b
N bubnuoreka [JOK
57 R https://m.edso0.ru/235171b3
N bubmuoreka [JOK
58 OOBEM mupami et https://m.edsoo.ru/f47dfefd
. bubnmuoreka [JOK
59 R https://m.edso0.ru/79¢10312
60 OO0BEM TUpaMHUIBI Bubmiorexa LJOK

https://m.edsoo.ru/2faadc3f
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bubmuoreka [JOK

61 OOnEm mpH3Me! . https://m.eds00.ru/79853608
. bubnuorexa [JOK
62 OOBEM npH3MEL . https://m.edso0.ru/1e053890
. bubnuorexa [JOK

63 OOBEM npH3MEL . https://m.edsoo.ru/482d3f51

64 KonTponsnas pabora Ne4 no teme 1 bubnuorexa [JOK
"O0BEMBI MHOTOIPAHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, 0600IIEHNE

65 CHUCTEeMaTU3alrs 3HaHH. 1 bubnuoreka [JOK
[Moctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHmEe, 0600IIEHNE
CHCTEeMaTH3aI1s 3HAaHUH.
Berarcnenue pacCTOsTHHA: MEXITy Bubmiorexa [[OK

66 ABYMA TOUKAMH, OT TOYKH JI0 1 https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH 0 TJIOCKOCTH, B '
MEXTy CKPEIUBAOITUMHUCS
MPSIMBIMHU

67 Hrorosas koHTpoJIbHAs paboTa 1 ﬁtI/tISJSI'I;I/(r)T:eeI:jasg)OI’IS/b91 46bc0
[ToBTOpEeHME, 0600IIEHNE
CHUCTeMaTH3aIys 3HAHHH.
Boruncnenue yrios: Mexay Bubmorexa LIOK

68 CKPCHIMBATOTILIMUCA HPAMBIMIL, 1 https://m.edsoo.ru/56765e8b
MEXAY NPSIMOH U MIIOCKOCTHIO, E— )
JIBYTPAHHBIX YTJIOB, YTJIOB MEXIY
ILIOCKOCTSIMH

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoaunyecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIe

Ne Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
/i Beero POJibHBIE PAKTHYECKHE | L oyopyg pa3oBare e
padoThI padoThbI pecypchl

L ataerp: nouan nonepsncern ) buGmoresa LIOK

’ https://m.edso0.ru/0341bc2b
cdepbl
B3anmuoe pacnionioxxenue cepsl 1 BuGmotexa LIOK
2 IJIOCKOCTH; KacaTellbHAs TI0CKOCTh 1 .
https://m.edsoo.ru/bed12a43
K cdepe; mmomanb chepbl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuorexa [JOK
wiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7{2
Hunuaapuyeckas MoBEPXHOCTD,

4 o0pasyromue MHINHIPUICCKOM 1 bubnuorexa [JOK
MMOBEPXHOCTH, OCh IMIHHIPHYICCKOMN https://m.edso0.ru/6054b8c1
MTOBEPXHOCTHU
Hununapap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas u OCh; 1 bubnuoreka [[OK
IUIOMIAAb OOKOBOM M MOJIHOMN https://m.eds00.ru/188f6216
MTOBEPXHOCTHU
N3o00paxkeHue nunuHapa Ha

;| oo reagrammeme | B LOK

N ’ https://m.edsoo.ru/016e25eb
napajuiebHON Hin
MEePIEeHIUKYIIPHON OCH IHINHAPA)
Konunueckas HOBEpXHOCTH,

7 oOpa3ymolre KOHUIeCKOU 1 bubnuoreka [JOK
MIOBEPXHOCTHU, OCh U BEpIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTHU

8 KoHyc: ocHOBaHMeE U BEPILINHA, 1 bubnuoreka [IOK
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oOpa3yroinas U 0Ch; IJIOMAIb
OOKOBOI M TOJIHOW MOBEPXHOCTH

https://m.eds00.ru/897dd3b2

VYceuéHHbIi KOHYyC: oOpasyrouue u

9 BBICOTA; OCHOBAHUS U OOKOBAsI bubmmorexa LHOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300pakenne KoHyca Ha MIOCKOCTH.
o | ke zomen G o B LOK
’ https://m.edsoo.ru/Obdelbe8
OCHOBAaHHUIO, U TJIOCKOCTHIO,
MIPOXOIAIIEH Yepe3 BEepUINHY)

11 KoMOunarus ten BpaieHus u bubnuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, OMCaHHBIN OKOJIO

19 cdepsr; cepa, BnucaHHas B bubnuorexa [JOK
MHOTOT'PaHHHK HJIH B TEJIO https://m.edso0.ru/0b136158
BpallleHUS

13 [TorsTue 06 00BéMe. OCHOBHEIC bu6moreka [IOK
CBOWCTBA 00BEMOB TeEI https://m.edsoo.ru/26a03fb7

N bu6mmoreka [JOK
14 OOBEM IHIMHIpa, KOHYCa https://m.edso0.ru/5513d87b
N bu6mmoreka [JOK

15 OObEM mapa i nomany chepe! https://m.edsoo.ru/d189bde2
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOIIEHUS MEXKTy IIOIIAAIMHU bu6mmoreka [JOK
[MOBEPXHOCTEMH, 00bEMaMHU https://m.edsoo.ru/810cfleb
OJI00HBIX TE

17 KonTtponeHas padota Nel mo remam bubnuorexa [IOK
"Tena Bpanienus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MII0CKOCTH U B bubnuorexa [IOK
IPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB bubnuoreka [IOK
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https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

https://m.edso0.ru/23f41f089

bu6mmoreka [IOK

20 ¥MHOKCHHE BEKTOpa Ha HHCIIO https://m.edsoo.ru/dee379eb
2 mexowntaapmm secropin, ubmorera LIOK
: https://m.edsoo.ru/a28fd74e
[IpaBuio napamienenunena
22 npuencmmen npasa aetomsi ubmorera LIOK
https://m.edso0.ru/5a827900
BEKTOpaMH
K WHATHO-BEKTOPHBINA MET
23 H[())I/(I) II)T)J;IH:HI/IZ l“eeOM:pr/I'—IeCK?/DS g bubmorexa [TOK
https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsiMoyropHas cucTeMa KOOpIUHAT
24 B npoctpancTBe. KoopauHatel bubnuorexa [JOK
BekTopa. [Ipocreiimue 3amaun B https://m.edsoo.ru/48db7058
KOOpJIUHATaxX
o5 Yron mexay Bekropamu. CKasipHOE bubnuorexa [JOK
[IPOU3BEJCHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB Mexmay bubmuoreka [JOK
HPSIMBIMH U TUTOCKOCTSIMH https://m.edsoo.ru/8efbe78e
| S pibos 12 o e B LOK
N https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEHME, 000OIICHNE 1
o8 cucreMarusanusa 3HaHuH. OCHOBHEIE bu6mmoreka [JOK
burypsl, GakTsl, TEOPEMbI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUU
[ToBTOpEHue, 06001mEeHNE U
29 cucteMaTusanus 3HaHui. OCHOBHbIE bubmuoreka [JOK

¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

https://m.edso0.ru/078cd184



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

[ToBTOpenue, 0600IICHNE U

30 cUcCTeMaTu3allus 3HaHUH. 3a1auun 1 bubnuorexa [JOK
TUIAHUMETPUU U METOJIbI HX https://m.edsoo.ru/7491efe0
pelICHUs
[ToBTOpeHue, 06001IEHNE U

31 cUCTEMAaTH3aII 3HAaHUN. 3amaun 1 bubmmoreka [{OK
TUTAHUMETPUU U METOJIBI HX https://m.edsoo.ru/4dffda97
pelIeHUS
[ToBTOpEeHue, 0600IICHNE U

30 cucteMarusanus 3HaHui. OCHOBHBIC 1 bubnuorexa [JOK
burypsl, pakThl, TEOpEeMbI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUU

33 HToroBast KOHTpOJBbHAS paboTa 1 ﬁggg?ﬁ;i&igﬁﬁlecz Adfc?

34 [ToBTOpEeHUE, 0600IIEHNE 1 1 bu6moreka [IOK
CHCTeMaTH3allMsl 3HAHUH https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
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