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1. HOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma ydae6HOTrO Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00YyUaIOIIMXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DeneparbHOrO rocyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa cpeiHero oouero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUM,
NPEABSIBISEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa3oBaHUsL.
PeaJ'II/I?;aHI/I?I mporpaMmal oOecrieunBaeT OBJIaJICHUEC KIIIOYEBBIMH KOMIICTCHIIUAMMU,
COCTaBJAIOIUMHA OCHOBY MJIA CaMOpasBUTUA M HCIPCPBIBHOI'O O6p3,30BaHI/I$I, OEJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBbHOI'O PA3BUTHA JIMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTHIO METANPEAMETHBIX H MPEIAMETHBIX Pe3yIbTaTOB
0oOydYeHUsI TCOMETPHH B HAIPABIICHUHU JIMYHOCTHOTO Pa3BHTHS OOydaromuxcs, (GopMHpPOBaHUS
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, WM3YYCHUS JPYIHX YUCOHBIX JUCIUTUIHH.
PazButne y oOydarommxcs NpPaBHIBHBIX MPEACTABICHUH O CYIIHOCTH WM TIPOUCXOXKJICHHUH
TeOMETPUYCCKUX a0CTPaKIUi, COOTHOIICHUH PEATbHOTO W HICATBLHOTO, XapaKTepe OTPaKECHUs
MaTeMaTHUYEeCKON HAYKOW SIBJIEHUWU U MPOIECCOB PEaJbHOr0 MUPA, MECTE TE€OMETPUU B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
COcOOCTBYeT (OPMHPOBAHHUIO HAYYHOTO MHPOBO33PCHHS YUAIIMXCs, a TaKXKe KauecTB
MBIIIUICHUS, HEOOXOUMBIX JUIS aallTallid B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBisieTcss OqHUM K3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHUs, TaKk Kak OOECIeYMBAET BO3MOXKHOCTh M3YUCHHsI KaK JWCIUIUIMH €CTECTBEHHO-
HAay4YHOM HANpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlorumueckoe MbIIICHHE, (HOpPMUPYEMOE TMpPH HM3YYCHUH OOYYAIOIIMMHCS TOHSTHIHBIX
OCHOB TEOMETPUM M TOCTPOCHUH IICTIOYKU JIOTUYECKUX YTBEPXKICHHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3allad, yYMEHHWE BBIIBUTATh W OINPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBEHHO-HAYyYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AEATeNbHOCTH 4YeloBeka. OpueHTalusi YeloBeKa BO BPEMEHHM M IPOCTPAHCTBE —
HEOO0XOJIMMOE YCIIOBHUE €ro COIMAIBLHOTO ObITHS, (opMa OTpaKeHHsS OKPYXKAIOIIETO MHUPA,
yCJIOBHE  YCICIIHOTO TO3HAHWUST M aKTHBHOTO IPEOOpa3oBaHUsl  JICHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOI
JESTEIbHOCTH, SIBIISICTCS OJHUM M3 NMPO(ECCHOHAIILHO BaKHBIX KAuyeCTB, IMO3TOMY aKTyallbHa
3a1aua (OPMHUPOBAHUsS y OOyYArOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3sHOBHIHOCTH
00pa3HOTO MBIIIJICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOM
JESTETBHOCTH 10 MHOTHM HAIPaBJICHUSIM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE OOyUEHUS
— oOmieoOpa3oBarenbHOE U OOIIEKYIBTYpPHOE pa3BUTHE OOYdYalOIIUXCS uepe3 oOecreueHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
NeUCTBUM, crieln(PUIHBIX TEOMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOJIOKEHUS 00pa30BaHuUs 10
CMEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.



[Iporpamma 1o reomeTpuu Ha 0a30BOM YPOBHE NpEIHA3HAYCHA JUIA OOYYaIOIIMXCS
CpeAHEel WIKOJIbI, HE HCHBITHIBABIIMX 3HAYMTENILHBIX 3aTPYAHEHUH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOMTH
oOmre MaTeMaTHYeCKUe YMEHHS, CBA3aHHBIC CO CHEIM(PUKON TEOMETPHH U HEOOXOIUMBIE IS
KH3HU B COBpPEeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3YUUTHh T€OMETPHIO
OoJiee TIIyOOKO, €CIIM B JabHEHIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPHUCCKUX 3HAHHSX B
npoheccCHOHATFHON IS TEILHOCTH.

JlocTIbKeHHe el OCBOCHUS MPOrpaMMBbl 00ECTICUNBACTCS PEIICHUEM COOTBETCTBYIOIIUX
3ana4. [IpuopurerHsiMu 3a1adamu ocBoeHus Kypcea «I'eomerpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (dopMupOBaHHWE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KyIbTYypHl M

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;
e (dopMupOBaHHWE TIPEACTABICHUS O MHOTOTPAHHUKAX M TellaX BpAIICHUS KaKk o
BOXHEHWIINX MAaTEMaTHYECKHX MOJETSIX, MO3BOJISIONIMX ONMKCHIBATh M M3ydaTh pa3HbIC
SIBIICHHSI OKPY’KAIOIIETO MUPA;

e (opMUpOBaHHE YMEHHUsS pacliO3HaBaTh HAa YEPTEXKaxX, MOJICISIX W B PEATHHOM MHpE
MHOTOTPaHHUKH H TeJla BPAIICHUS;

e OBJIAJCHHE METOJAaMH pEUIeHHs 3aJad Ha TIOCTPOCHHS Ha HW300paKCHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE yMEHHs OTIEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAHHUKAX U
TeJlaX BPaIeHHsI 1 UX OCHOBHBIMH CBOIICTBaMU;

® OBJIAJICHUE ANTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 33a/a4; (OPMHUPOBAHUE YMEHUS
IIPOBOJUTh  HECJIOKHBIE  J0Ka3aTeNIbHbIE  PAcCY)KICHHMs B  XOJA€  peIICHUs
CTEPEOMETPUYECKHUX 3a]1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIEPKAHUEM;

® Da3BUTHE MHTEIUIEKTYallbHBIX M TBOPYECKHUX CIIOCOOHOCTEH  oOydarommxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEOBATEbCKUX YMEHUH, KPUTUYHOCTH MBIIIICHMS,;

e (opMupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUU: yMEHHE
pacrio3HaBaTh NPOSBICHUS T€OMETPUUECKUX MMOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pealbHBIX JKU3HEHHBIX CUTYyalMsIX U IPU W3y4ECHUM JPYrUX Y4eOHBIX IHPEIMETOB,
IIPOSIBJICHUS 3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, (opMyaupoBaTh HMX Ha S3bIKE
IreOMETpPUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJENH, IMPUMEHITh OCBOEHHBIN
IeOMETPUYECKUN ammapaT Julsl peleHMs NpPaKTUKO-OPHUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHbIE PE3yIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTrPAMMBI SIBJISIETCS BKIIOUYEHUE B KYpC CTEPEOMETPUU
B Hayaje €ero Hu3ydyeHHs 3ajad, pellaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAaHUS, U
onpenenéHHbIM 00pa30oM OpraHM30BaHHAs pab0Ta HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIMPYET NPOTEKAHWE HHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JallbHEHIIEMY H3YUEHHIO TTpeIMeTa.

[Ipenmourenne oOTHAETCs HArISAAHO-KOHCTPYKTHUBHOMY METOJy OOy4YeHMs, TO €cTh
TEOpeTHUYECKHE 3HAHWS HMEIOT B CBOEHl OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NeATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydalluxXcs B  Kypce
CTEPEOMETPUH MPOBOJUTCS 3a CUET pelIeHHs 33a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJjay Ha OINEpPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpa3a MPOBOAUTCS C
OTIOPOH Ha HArJIATHOCTh, @ OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HATJIAAHOCTH,
MBICJIEHHOTO U3MEHEHHsSI €r0 UCXOJHOTO COJIep KaHusl.



OcHoBHBIE cojepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 Kkiaccax:
«MHororpaHHuKn», «lIpsiMble U IIJIOCKOCTH B MPOCTpAaHCTBEY, «Tena BpameHus», «BekTopsl u
KOOpPJUHATHI B ITpocTpaHcTBe». DopMHUpoBaHUe JJOTHUECKUX YMEHUN pacpeesisieTcsl HE TOJIbKO
[0 COAEP)KATENbHBIM JIMHUSAM, HO W IO ToAaM OOydYeHHs Ha YpPOBHE CpenHero oOIiero
oOpa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJIbTaTaM OCBOCHHS
paboueii mporpaMMBl, pacpeeNEHHBIM 10 ToJlaM 00yUYeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3zoM,
9TOOBl  OBJQJICHME TEOMETPUYECKHUMH  TOHATHSIMH W HABBIKAMH  OCYIIECTBISUIOCH
[IOCJIEIOBATEIbHO U IOCTYHAaTEJIbHO, C COOJIIOJIEHUEM MPUHIMUIA [PEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHMSI BKIIIOYAINCH B OOIIYI0 CUCTEMY I'€OMETPUUYECKUX MPECTABICHUN 00yUJaroInXCs,
paciupsis u yrayOnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha u3yuenne reomerpun oTBOIUTCS 2 yaca B Hezento B 10 kiacce u 1 yac B Henento B 11
KJ1acce, Bcero 3a JiBa roja ooyuenus - 102 yqeOHBIX Jaca.

B yae6noMm mmane MBOY «O(C)OII Ne 6» B 10 kiacce reomeTpust u3ydaeTcsi B 00beme
34 wyaca (1 uac B Hexmenw), ocTtaibHble 34 wuyaca, mnpegycMoTpeHHble @DenepabHON
obpazoBatenbHOi mporpammoit  COQO, BBIHOCATCA JUISI  CAMOCTOSATEIBHOTO — W3YYCHHS
YYaluMHUCH.



2. COAEP)XAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3anMHOE pacrionokeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJLICIbHbIE U
CKpemuBampomuecss npsMmsle. llapainenbHOCTh MHPSAMBIX M IDIOCKOCTEM B MPOCTPAHCTBE:
MapajuleJIbHbIE IIPSAMBIE B INPOCTPAHCTBE; IAPAUIEIBHOCTh TPEX MPSIMBIX; MApPaJLICIBHOCTh
NpSIMOM M IIOCKOCTH. YTJIbI C COHANpPABJICHHBIMH CTOPOHAMM; YroJI MEXIY NpPSIMBIMH B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW: — MapajuledbHbIE  TUIOCKOCTH;  CBOMCTBA
napajuieNbHbIX iockocTel. [Ipocreiinne npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPA3P,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHUKYISpHOCTE  MPSMOM M INIOCKOCTH:  NEPHEHAMKYISPHBIE IpsMBIE B
MIPOCTPAHCTBE, IMpPsIMbIE MApaUIeIbHBIE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPHNEHIUKYISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOW NEepHeHAUKYJIAPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJl MEXKJy HPSIMOM M IJIOCKOCTBIO; JABYTPAaHHBIN yrod,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHauKyissp M HakJIOHHBIEC: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PpACCTOSIHHE OT NPSIMOM J0 IUIOCKOCTH, NpPOeKUus (GUIrypbl Ha IJIOCKOCTb.
[lepneHMKYISIPHOCTD MJIOCKOCTEW: MPU3HAK MEPIEHIUKYIIIPHOCTH ABYX ILUTOCKOCTEN. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

MHoOrorpaHHMKH

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOTOIPDAHHUKA, BBINYKIBIE U
HEBBIIYKJIBIE MHOTOTPaHHMKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3Ma: N-yronbHas npusma; rpaHu
Y OCHOBAHMs MPHU3MBI; NIPsIMasi M HAKJIOHHAS IPU3MbI; OOKOBAs M MOJIHAs TOBEPXHOCTh NPU3MBI.
[Tapannenenunen, npsIMOYTOJIbBHBIN Mapajulesienunes U ero csoiicrea. Ilupamupa: N-yronbHas
nUpaMuzia, TpaHU M OCHOBaHME NUpPaMU/bl; OOKOBas W IOJHAA IOBEPXHOCTb IHMPAMM/]IbL;
IIpaBWIbHAs W YyCEU€HHas MNHUpaMuAd. OJIEMEHTbl INpu3Mbl W nupamuzabl. [IpaBuibHbIE
MHOTOTPAaHHUKU: IOHATHE MPAaBUIBHOIO MHOTIOIDAHHUKA; IpaBUJIbHAS IIpU3Ma M IPaBHUIIbHAS
NUpaMu/a; NpaBUWIbHAs TPEYroJibHas MUpaMua U NpaBUIIbHBIN TeTpasp; Ky0. IlpeacraBnenue
O IpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ip, HOJAeKa’ap M ukocadap. CedeHus NpuU3Mbl U
NUpaMHBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
DneMEHTB CUMMETPUH B IUPaMUax, MapajuleenuIesax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Bbruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHaiu, yrisl. [lnomans 6oxoBoit
IIOBEPXHOCTH M TOJHONW IOBEPXHOCTU NPAMOM MNPU3MBI, IUIOAAb OCHOBAHMM, TEOpema o
OOKOBOW MOBEPXHOCTH MpsAMON mnpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M IOBEPXHOCTH
MPaBUIBHON NMHpaMH[bI, TeopeMa O IJIOMAgu yced€HHOM mupamuibl. [loHsTHe 006 00BEME.
O0BEM nupaMubl, MPU3MBI.

ITonoOuble Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.



11 KJIACC

Tena Bpamenust

Hununapuyeckas MOBEPXHOCTb, OOpasymoollie IWIMHIPUYECKONM IOBEPXHOCTH, OCh
WIMHAPUIECKON moBepXxHOCTH. [{umuHAp: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 00pasyromas 1
OCb; IJIOLIAb OOKOBOW U MOJHOW NOBEPXHOCTH.

Konnueckasi moBepxHOCTb, 00pa3yrolne KOHUYECKOW IMOBEPXHOCTHU, OCh U BEPIIUHA
KOHHUYeckol mnoBepxHocTu. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyrolias M OCh; IUIOIIAIb
OOKOBOW M TIOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylolle W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: meHtp, paamyc, QUaMeTp; IUIOMIAJb MOBEpXHOCTU cdepbl. B3aumHoe
pacnoJiokeHue cepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300paxkenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIuHApa U KOHYcA.

KOM6I/IHaHI/II/I TCJI Bpall€HUA W MHOI'OIpaHHUKOB. MHOFOFpaHHI/IK, ONMCAHHBII OKOJIO
cdepsr; cepa, BucaHHasi B MHOTOTPaHHUK, WM TEJIO BPAILICHMUS.

[Tonsatue 006 o00béme. OcHOBHBIE CBOHCTBAa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajuieyenunena u cineActBus u3 He€. O0béM munmHApa, KoHyca. O0bEM
mapa | rmiotmaab chepsl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAJIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuennst uunuHApa (MapaiebHO W NEPHEHAMKYISIPHO OCH), CEYEHHs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTOpbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektop Ha nmiockocty U B mpocTpancTBe. CII0KEHHE U BHIUUTAHUE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM MPaBUII ICHCTBUI C BEKTOpaMH.
[IpsimoyronpHas cuctema KoopAuHAaT B mpocTpaHcTBe. Koopaunatel Bektopa. I[IpocTeifiue
3aJauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CkalspHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U IJIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



3. INTAHUPYEMMBIE PE3YJIbTATbI
JIMYHOCTHBIE PE3YJIBTATbBI

JluyHOCTHBIE pPE3yabTaThl OCBOCHHUSI MpOrpaMMmbl ydueOHOro mnpeamera «MaremaTtukay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TIO3WIMH OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOrO OOIECTBa, MPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHHUH, NpPOIEAYyp T'PaKIAHCKOTO OO0IIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHUEM B3aMMOJICHCTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'pa)XAaHCKONW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUMCKOM MAaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUID 3THUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEM POCCHICKOTO Hapoaa; Cc(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JTOCTIDKCHHM HAyKH U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKJIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a1a4, PEIICHUH, pPacCyXICHUH; BOCHPHHUMYHBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHMsSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
310pOBOr0 M Oe30macHoro o0pasza »KU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MUECKOTO COBEpIICHCTBOBAHUSA, IIPHU 3aHATUAX CIIOPTUBHO-03/10POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K pPa3InYHbIM
chepam mpodecCHOHANBHOM JEesITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHUIIOKEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOP Oyaylel mpodeccuu U peaan3oBbIBaATh COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHHUIO U
caMo00pa30BaHUI0O HAa TMPOTSHDKEHWU BCEW >KWM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a7]a4 MAaTEMaTH4YE€CKO HalpaBI€HHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COLHUAIBHO-
SKOHOMUYECKHX IPOILIECCOB HAa COCTOSIHUE NPUPOJHONW U COLMAIBbHOW Cpeibl, OCO3HAaHUEM
rI00ambHOTO  XapakTepa JKOJIOTHMUYECKUX  MpoOieM; OpueHTaluei Ha  NpUMEHEHHUE
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXAIOIIeH Cpelbl, MIaHUpOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOLIECTBEHHOW MPAKTUKHU, TOHUMAaHHEM MaTeMaTHYeCKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TAlloOB €€ pa3BUTHS UM 3HAYUMOCTHU JUIS Pa3BUTHS LUBUIN3ALIUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH M MAaTeMaTU4YeCKOW KyJIbTYpOH Kak CpEACTBOM IO3HAHMS
MHpa; TOTOBHOCTBIO OCYHIECTBIATH IIPOCKTHYIO M HCCIEAOBATENIBCKYI) JIEATEIBHOCTD
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeaMeTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHBIMU  OeliCMEUaMIU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCLICMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAMmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBIABIIATH M XapaKTePU30BaTh CYIICCTBEHHBIC NMPU3HAKA MATEMATHYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY MOHITHIMH, (DOPMYIHPOBATH OMPEICICHUS TOHSITHI;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIIUN, OCHOBAHUS JIJI 0000IIeHNUS
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3HU U IPOTUBOPEUns B PakTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX; MpeiaraTh KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

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

® [POBOJUTH CAMOCTOSTENILHO J0Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TMPOTHBHOIO), BBICTpAaUBATh AapPryMEHTAlUIO, MPHUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh CcHocoO perieHus y4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJB30BaTh  BOMPOCHI  KaK  MCCJIENOBATENbCKHM  MHCTPYMEHT  IO3HAHUS;
(hopMynupoBaTh BOMPOCH], (GPUKCUPYIOLINE MTPOTUBOPEUHE, MPOOIEeMY, YCTaHABIMNBATh
HUCKOMOE U JAaHHOe, (OPMHUPOBATh THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HUIIHUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATENHHO CIJITAHUPOBAHHBIM OJKCIIEPUMEHT, HCCIEIOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTemMaTHyecKoro oOBbeKTa, SBIEHHS, TMpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OpMyTUpoBaTh OO0OOIIEHWS W BBIBOJBI 1O  pe3yibTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



IMPOTHO3UPOBATH BO3SMOXKXHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH ITPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALIUK, TaHHBIX, HEOOXOIUMBIX JUIS OTBETa HA BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO W3 HWCTOYHWKOB pA3IMYHBIX THUIOB, AaHAJIM3HPOBATH,
CHCTEMATH3UPOBATh M HWHTEPIPETHUPOBATh MH(MOPMAIMIO PA3IMYHBIX BUIOB U (OpM
MIPECTABIICHHUS,

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TPEACTABIATH €€ B pa3M4HbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

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

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHoCms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo01menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU M HEISIMHU
OOIIECHHUS; SICHO, TOYHO, TPAMOTHO BBHIpaKaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX H
MMUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHUS 110 X0y PEIISHHS 3a/1a4i, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYXK/IEHHs 3a7[aBaTh BOMIPOCHI MO CYIIECTBY 00CYXKIaeMOU TEMBI, TPOOIIEMBI,
pelmiaeMoil  3ajaud, BBICKA3bIBaTh HJEH, HAIEJICHHbIE Ha TIOUCK PEIICHHUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHUBaTh Pa3INUUe U CXOJACTBO MO3UIINN; B KOPPEKTHOH hopme hopMyIHpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yNIbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUICHHS ¢ YYETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M WCIIOJIb30BaTh MPEUMYILNECTBA KOMAHIHOW W WHAWBUIYAJIBHOW pabOTHI
NpH pEUICHWW YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHM3aIMI0 COBMECTHOM palOThl, pachpeAessTh BHIBI PadoT,
JIOTOBApPHBATHCS, OOCYXKIATh MPOLECC M pe3yiabTaT pabdoThl; 0000mAaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax padoThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBbI» W WHBIC), BBHIMOJHAT CBOI YacTh pabOThl M KOOPAWHUPOBATH CBOU
JCUCTBUS C IPYTUMU YICHAMHU KOMaH/Ibl; OI[CHUBATh KAYE€CTBO CBOETO BKJIA/Ia B OOIINI
MPOIYKT 110 KPUTEPHSIM, CPOPMYIUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposane CMoiCl08biX
YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJISATH IUIAH, AITOPUTM PELICHUS 33aJ]auH, BBIOUPATh CIOCO0 pelIeHus ¢ yue€ToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:
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e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JEWCTBUH M MBICIUTENBHBIX IPOLECCOB, WX PE3yIbTAaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® [peABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/]a4d, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAlIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBaTh COOTBETCTBHE pE3yJlbTaTa LEIH W YCIOBUSAM, OOBSCHATH TPHYUHBI
JNOCTUXKEHHUS] WIM HEJOCTWKEHUS pPEe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMU: TOUKA, TPSIMAast, TUIOCKOCTD.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJCTBHS U3 HUX TPU PEIICHUN T'eOMETPUICCKHIX
3aad.

OnepupoBaTh TOHATHSAMH: TAPAUICIBHOCT, W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE pacIoIo’KeHHE TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYI'PAaHHBIA Yroji, 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.

Pacrnio3HaBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMMpaMH[a; MPH3Ma, MPSIMOYrOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMSA JUIS  KiacCH(UKAUU
(BBIMTyKJIBIE ¥ HEBBINYKJIbIE MHOTOTPAHHUKHW; TPABHIbHBIE MHOTOTPAHHUKHU; TPSMbIE U
HAKJIOHHBIE TIPU3MBI, TTAPAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

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

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

Pemrate 3amauM Ha HaxXOXJICHHE TIEOMETPUYECKUX BEIMYMH 1O oOpa3laM WIu
QITOPUTMaM, TPHUMEHSS HW3BECTHBIC AHAIIMTHYECKHE METOJbl TPU PEIICHUU CTaHAapPTHBIX
MaTeMaTUYECKUX 3aJad Ha BBIYHMCICHHUE DPACCTOSHUN MEXIy IBYMs TOYKaMHU, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxoXICHHE TEOMETPUYECKMX BENWYMH MO oOpasuaM WiIu
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJTUTHUUYECKWE 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, MHUpaMuia) ¢
npuMeHeHHeM (OpMYI; BBIUUCISITH COOTHOIIEHUS MEXIy IUIOMIAJSIMU TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.
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OHepI/IpOBaTB MOHATHUAMHU: CHUMMCETpUSA B IMIPOCTPAHCTBE; LCHTP, OCb U IJIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBATh U MHTEPIPETHPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTypax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKaX.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MIPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS NMPUMEHCHHS 3aJaHbl B SIBHON
dopme.

[IpuMeHATH NMpOCTEHUIINE NPOrPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTe mHpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H JKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIBHBIC CHUTyallUu U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa peIicHuA MaTeMaTNn4cCKUu
chopMyIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIC MOJEIN C HCIOJIb30BaHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6pBI; peaTh NPaKTHYCCKUE 3aaa4u, CBA3AaHHbLIC C HAXOXKIACHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaThb MMOHATHAMU: HWINHIpUYECKas IIOBEPXHOCTB, oOpa3yomiue
WIMHAPUIECKOH MOBEPXHOCTH; IWIIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yroIne KOHHYECKOU
MOBEPXHOCTH, KOHYC; ChepruiecKasi MOBEPXHOCTb.

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

OOBICHATBH CITOCOOBI TIOJTYICHHUSI TEJT BPAIICHUS.

KnaccudummupoBaTs B3auMHOE pacmosioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh TMOHSATHSIMH: IAPOBOW CETMEHT, OCHOBAaHHE CETMEHTAa, BHICOTA CETMEHTA;
IIApOBOM CIJIOW, OCHOBAHUE MIAPOBOTO CIIOSI, BEICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M IUIONIAMN TIOBEPXHOCTEH TEJ BpAICHUS,, TEOMETPUUYCCKUX TN C
npUMeHeHHeM (HOPMYIL.

OmnepupoBaTh MOHATHSAMH: MHOTOTDAaHHHK, BIIMCAHHBI B Cepy MW OMHCAHHBIA OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPaHHHK HITH TEJIO BPAIICHUS.

BbI4uCIATE COOTHOMIEHHSI MEXTy TUIOIIAIMK ITOBEPXHOCTEH 1 00BEMAaMHU TIOJOOHBIX TEIl.

N3o00paxate u3y4yaembie (UTYpbl OT PYKH M C TPUMEHEHHEM TIIPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) IUIOCKHUE YEPTEKU U3 PHCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CCUCHHUS TEIl BPAIICHUSI.

N3Bnekarb, MHTEPIPETUPOBATh U MPEOOPa30BBIBATE MHGOPMAIIUIO O TMPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTeKax U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BrImonHATh AeCcTBHS COKEHUSI BEKTOPOB, BRIUMTAHHS BEKTOPOB U YMHOKEHUS BEKTOpa
Ha YHUCTI0, OOBSICHATH, KAKUMU CBOMCTBAMU OHM 00JIa/1at0T.

[IpumeHsTh MpaBUiIoO Mapauienenuneaa.

OnepupoBaTh TOHATUSIMHU: JEKAPTOBBI KOOPAWHATHI B TMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yroll MEKIY BEKTOPAMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.
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HaxomuTh cyMMy BEKTOPOB M IPOM3BEICHHE BEKTOPA HA YUCIIO, YIOJ MEXKIY BEKTOPaAMH,
CKaJIIPHOE TIPOM3BEICHHUE, PACKIIAIbIBATh BEKTOP 110 JABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3aaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensTe reomerpudeckue (akThl Ui PEUICHUS CTEPEOMETPUYECKHUX — 3a/ad,
MPE/IOJIaralIinX HECKOJIbKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHOM
dopme.

Pematn HpOCTCI\/JIIHI/Ie reoOMETPpHUICCKUC 3aJ]a4Y Ha IIPUMCHCHHUEC BCKTOPHO-KOOPAUHATHOI'O
METo/1a.

Pemratn 3aa4u Ha JA0Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOILICHUH U HaXO0XJICHUC
rCOMETPHUUICCKUX BCIHMYHH I10 06pa311aM WKW aJIrOpyuTMam, MpUMCHASA M3BCCTHBIC MCTOALI IIPH
PEIICHNU CTAHJAPTHBIX MATEMATHYCCKUX 3a/1a4.

[IpuMeHATh mpoOCTEHIIME MNPOrPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mNpHMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B TMPHUPOAE U IKU3HH,
pacro3HaBaTh MPOSBJICHHUE 3aKOHOB T€OMETPHUHU B HCKYCCTRBE.

HpI/IMeHSITI) IMOJIYYCHHBIC 3HaHWA Ha HNPAKTUKEC: aHAJIHU3UPOBATh PCAJIbHBIC CUTyallUH H
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOUCKa pEeIICHUA MaTeMaTN4YCCKU
chopMyIUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJEIH C HCIOJb30BAHHEM T€OMETPHUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9U, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.
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4. TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koun4yecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ae/ioB (undposbie)
KonTtpoibHbie
n/n U TeM MPOrpaMmbl Bcero oOpa3oBaTtejibHbIE
padoThbI
pecypcsl
bu6mmoreka [{OK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
[IpsiMbI€ M TIIOCKOCTH B
) MIPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannensHOCTH NPSMBIX U https://m.edso0.ru/1c209e37
IUTOCKOCTEMN
3 [IepneHUKyIApHOCTD 12 bubnuoreka [IOK
MPSIMBIX U IJIOCKOCTEN https://m.edsoo0.ru/1c209e37
4 Yrsl MeXy NPSAMBIMA U 10 1 bubnuoreka [JOK
IIJIOCKOCTSIMHA https://m.edsoo.ru/1c209e37
bu6moreka [IOK
M 11 1
> HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
0 OObEMEI MHOTOrpaHHHKOB o L https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceveHus, 4 1 bu6moreka [IOK
pacCTOSIHUA U YTJIbI https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO 68 5
YACOB 110 ITPOI'PAMME
11 KJIIACC
Kosn4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBanmue
(ungposbie)
Ne o/ pa3aesioB M TeM KontpoabHbie
Bcero oOpa3oBaTeJibHbIE
IporpaMmabl paﬁoTb[
pecypchl
bubmuoreka [JOK
1 T 12
©J1a BpatteHi https://m.edsoo.ru/1c209e37
2 OOBEMBI TET 5 1 bubmorera [JOK
https://m.edsoo.ru/1c209e37
3 BexTope! 1 KOOpAMHATHI B 10 1 bubnuorexa [IOK
IIPOCTPAHCTBE https://m.edso0.ru/1c209e37
4 [ToBTOpEHue, 06061IeHNE, 7 1 bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO 34 3
YACOB 110 TIPOTPAMME
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

5. IIOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KosuuecTBO Yacos DJIeKTPOHHBbIE
° u@poBbI
N Tema YPOKa I/Isyqelme CamocrosiTelb KOHTpOJII) 1 (pr ¢
n/n odpa3oBaTejibHbIE
TeMbI HA HOe U3y4YeHune HbIe
pecypchl
ypoKke TeMbI padoThbI
OCHOBHBIC TIOHSATHS
CTCPEOMETPHUHU: TOUKA,
npsiMasi, INOCKOCTh,
npocrpaHcTBo. [IpaBuna bubnuorexa [JOK
1 M300paKeHUs HAa PUCYHKAX: 1 https://m.edsoo.ru/a
M300paKeHUS TIIIOCKOCTEH, ecc77cd
MapajuIeITbHBIX TIPSIMBIX
(OTpe3KoB), CepeIMHBI
OTpe3Ka.
[TonsTus: nepecekaroyecs bubmuotexa [JOK
2 IJTOCKOCTH, TIEPECEKAIOITUECS 1 https://m.edsoo.ru/2
psiMast ! MIOCKOCTb. d8a9c99
[TonsTus: nepecexaronmecs bubmmnoreka ITOK
3 IJTOCKOCTH, TIEPECEKAIOITUECS 1 https://m.edsoo.ru/d
npsMas v MIOCKOCTh. b685e73
3HaKOMCTBO €
MHOTOTpaHHUKaMH,
bu6mmoreka [IOK
n300pakeHNE
4 MHOTOIDAHHIKOR Ha 1 https://m.edsoo.ru/a
P 63959
PUCYHKAX, Ha MPOEKIIMOHHBIX
yepTexax.
Havaneubie cBenieHus o kyoe
N bubnuoreka [JOK
U IUpaMUJIE, UX Pa3BEPTKU U
5 voneni. Ceteris 1 https://m.edsoo.ru/b
ACTH: 300ff38
MHOTOTPaHHUKOB.
HauanwsHbie cBenieHus o kyoe
R bubnuoreka [JOK
U TIUPaMUJE, UX Pa3BEPTKH U
6 voxeni. Ceteris 1 https://m.edsoo.ru/3
ACTH: d8ffd32
MHOTOTPaHHUKOB.
[Tonsitre 06
aKCHOMaTHYECKOM bubmmoreka [JOK
7 MOCTPOCHUU CTEPEOMETPHUU: 1 https://m.edsoo.ru/0
aKCHOMBI CTEpEOMETPUH U cche4fe
CIIEJICTBUS U3 HUX.
8 [TousiTue 06 1 bu6mmoreka [JOK
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https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe

aKCUOMAaTHYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX.

https://m.edsoo.ru/2
39c8chb4

ITonsaTue 00

aKCMOMaTHYECKOM bu6mmoreka [{OK
9 MMOCTPOCHUH CTEPEOMETPUMU: https://m.edsoo.ru/6
AKCHOMBI CTEPEOMETPUH U 5c6b106
CJICACTBUA U3 HUX.
[Tonsatue 06
aKCMOMAaTHYECKOM bubmmoreka [{OK
10 MOCTPOCHUH CTEPEOMETPUMU: https://m.edsoo.ru/2
AKCHOMBI CTEPEOMETPUH U 58fc245
CJICACTBUA U3 HUX.
B3anmHoe pacrionoxeHue
MPSIMBIX B IPOCTPAHCTBE:! bubnuoreka [IOK
11 TepeceKaroImmecs, https://m.edsoo.ru/1
nmapajuieIbHbIE U a2520f6
CKPCIIUBAOIIHECS MTPSMBIC.
[TapanienbHOCTb NPSAMBIX U
IJI0CKOCTEHN B MPOCTPAHCTBE:
bu6mmoreka [IOK
napajuiesibHbIe MPsIMbIE B
12 DOCThAHCTEC: https://m.edsoo.ru/9
pocIp o 3a036b3
napajieIbHOCTh TPEX
MPSIMBIX.
[TapanienbHOCTb NPSAMBIX U
. ) bu6mmoreka [JOK
IJIOCKOCTEH B IPOCTPAHCTBE:
13 DAL HOCTE TIOAMO 1 https://m.edsoo.ru/e
P P e1d19b9
MJIOCKOCTH.
bubmuoreka [JOK
VYTl ¢ cOHanpaBICHHBIMU
14 CTOPOHAMI https://m.edsoo.ru/9
P ' £4071b9
Yron Mexay IpsMbIMU B bubmmotera [JOK
15 Thoct aHCT}];e P https://m.edsoo.ru/f
pocIp ' 6733862
bu6nmoreka [JOK
Yroa Mexay IpsMbIMU B
16 DOCThAHCTEE https://m.edsoo.ru/2
pocIp ' 935a9a0
.. bubnunorexa [IOK
[TapaniensHOCTh MIOCKOCTEH:
17 HADATTCTEHLE TI0CKOCTH https://m.edsoo.ru/2
P ' e18f255
18 CpolicTBa napauieabHbIX bubnuorexa [IOK
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https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255

IJIOCKOCTEMN.

https://m.edsoo.ru/e
504d656

IIpocreitmme
MIPOCTPAHCTBEHHBIC (PUTYPHI

bu6mmoreka [IOK

19 https://m.edsoo.ru/4
Ha MJIOCKOCTH: TETPadp, KyoO, 24284c02
napaiesIeurme]I.

bubmmoreka [{OK
20 [TocTtpoeHue cevyeHuid. https://m.edsoo.ru/1

d434dof

bubmmoreka [{OK

21 [TocTpoenue cevyeHuid. https://m.edsoo.ru/e

c26fe5d
KonTpouabHnas pabora no
Teme "[IpsiMble n bubnuorexa [JOK

22 MJIOCKOCTH B MPOCTPAHCTBE. https://m.edsoo0.ru/9
IMapa/ieJbHOCTD MPSAMBIX U 2a0a9e56
IUIOCKOCTeH " .

[TepieHAMKYISAPHOCTH
npsII)MoﬁiI ru};ociocm: bubmorexa IOK

23 https://m.edsoo.ru/b
MEPIEeHIUKYIIIPHBIE MIPSIMBbIE 19f6a5d
B NIPOCTPAHCTBE.

[IpsiMble mapaieIbHbIC U bubnuoreka [IOK

24 MepIEHINKYIISIPHBIE K https://m.edso0.ru/0
IIOCKOCTH. acllc9s
[IpsiMble apajuieIbHbIC U bubnuoreka [JOK

25 MepIEHIUKYIISIPHBIE K https://m.edsoo.ru/b
IIOCKOCTH. a545966
[TpuznHak bubnuoreka [IOK

26 MePIEHIUKYISIPHOCTH https://m.edsoo.ru/f
MPSIMOM M TIOCKOCTH. 85bfc46
[TpuznHak bubnnoreka [JOK

27 MePIEeHIUKYIIPHOCTH https://m.edsoo.ru/7
MPSAMOU U TIIIOCKOCTH. 9165d15
Teopema o npsimMoit bubmuoreka [JOK

28 MEPIEHIUKYIAPHOU https://m.edsoo.ru/6
IJIOCKOCTH. 35c¢5087
Teopema o npssmon bubnuoreka [IOK

29 MEPIEHIUKYIAPHOU https://m.edsoo.ru/b
MJIOCKOCTH. d3745f8
Teopema o npssmon bubnuorexa [IOK

30 MepHEHUKYISIPHON https://m.edsoo.ru/7
MJIOCKOCTH. d18834b
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https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b

[lepnenaukyisp u

HAaKJIOHHBIE: PACCTOSIHUE OT bubnuorexa [JOK
31 TOYKHM JIO INIOCKOCTH, https://m.edsoo.ru/3
paccTosiHue OT IPSAMOM 10 3c477d3
IIJIOCKOCTH.
[Iepnenaukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT bubnuorexa [JOK
32 TOYKH JI0 INIOCKOCTH, https://m.edso00.ru/6
paccTosiHue OT MPSAMOM 10 6fefadd
TJIOCKOCTH.
[lepnenaukyisp n
HAKJIOHHBIE: PACCTOSIHUE OT bubnuorexa [JOK
33 TOYKH [0 IUIOCKOCTH, https://m.edsoo.ru/a
paccTostHue OT MPSAMOU 10 5b7b8e3
TJIOCKOCTH.
[lepnenaukynsp n
HAKJIOHHBIE: PACCTOSHUE OT bubmuorexa [JOK
34 TOYKH JI0 INIOCKOCTH, https://m.edsoo.ru/d
paccTostHue OT MPSAMOM 10 bee22bc
MJIOCKOCTH.
VYTIIBl B IPOCTPAHCTBE: YOI bubmuorexa [JOK
35 MEXy PSMOU 1 https://m.edso0.ru/6
IJIOCKOCTEIO. b61b2b4
JIByrpaHHbIN yroJi, TUHEUHBINA bubmorexa OK
36 JTOJI ABYTPAHHOTO YIIa https://m.edsoo.ru/5
' faOb3ce
JIByrpaHHbIN yroJi, TMHEUHbINA bubmmorera [JOK
37 N — https://m.edsoo.ru/c
' 7c777ed
HepHeHHHIEyHHpHOCTB bubnunorexa [JOK
IJIOCKOCTEH: MpU3HAK
38 HepIeH Ky IAPHOCTH JBYX https://m.edsoo.ru/e
- c3e2da3
TJIOCKOCTEH.
HepHeH,Z[I/IIEyJ'I}IpHOCTB Bu6morexa LIOK
IJIOCKOCTEH: MpU3HAK
39 HepIEH Ky APHOCTH JBYX https://m.edsoo.ru/e
> d9e2a8e
MIJIOCKOCTEH.
[lepneHaMKyIIpHOCTH
HH(I:CKOCTeﬁ)Z/ nlfmﬁax Bu6mmorexa LIOK
40 HepIeH Ky APHOCTH JBYX https://m.edsoo.ru/b
: ar5dc57
MIJIOCKOCTEH.
41 Teopema o Tpéx bubnuorexa [IOK
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https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57

NIEPIEHIUKYIIAPaAX.

https://m.edsoo.ru/e
4972cdc

Teopema o Tpéx

bu6mmoreka [{OK

42 https://m.edsoo.ru/5
MIEPIICHTUKYIIIpax. 9188a7d
Teopema 0 Tpéx bubmmorexa [{OK
43 https://m.edsoo.ru/9
MIEPIICHTUKYIIIpax. 246736
KonTpouabHas pabora no
TeMaM
" bubmmnoreka LIOK
IlepneHIUKYISIPHOCTH _
44 . https://m.edsoo0.ru/5
NPSIMBIX U II0CKOCTel" U b971ef3
"Vribl MeKAy NPAMBbIMH U
MJI0CKOCTSIMH " .
[loHAaTHE MHOTOTpaHHUKA,
OCHOBHBIE JICMCHTBI
bu6moreka [IOK
MHOTOTPAaHHUKA, BBITYKJIBIC U
45 https://m.edso0.ru/2
HEBBITTYKITbIC 4246873
MHOTOTPAHHUKH; pa3BEPTKA
MHOTOTpaHHUKA.
[Ipusma: n-yronpHas mpusma;
TPaHU U OCHOBAHUS MTPU3MBI; bubmuorexa [JOK
46 npsiMasi © HaKJIOHHAs https://m.edsoo.ru/b
HpH3MBL; OOKOBAs M MOJIHAS 4ad63ad
MMOBEPXHOCTh MPU3MBI.
[Tapannenenunen,
HpAMOYTOTEHEL bubnuoreka [JOK
47 . . https://m.edsoo.ru/8
napavumen MUATIC]T U €T0 a7be633
CBOMCTBA.
[Mupamupa: N-yroyibHas
UpaMu/ia, TpaHu U
OCHOBAHME MTUPAMU/JIBIL; bubmuoreka [JOK
48 OOKOBas U IOJIHAs https://m.edsoo.ru/f
MMOBEPXHOCTh IMUPAMHU/IBI; blcd0a5
MpaBWJIbHAS U yCEUEHHAs
UpamMuja.
IIpaBuinbHbIE
MHOTOTPAaHHUKU: TIOHSTHE
HPABIITHHOTO bubnuoreka [IOK
49 https://m.edso0.ru/0

MHOTI'OI'paHHUKaA, [TPpaBUJIbHAA
Ipru3Ma 1 npaBuibHag
nupaMuaa; npaBUJIbHAA

74c8865
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https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865

TpeyrojbHas MUpaMuaa u
IIpaBUJIbHBII TETpa3ap; KyO.

IIpencrasnenue o

HIpaBHITBHBIX bu6mmoreka [{OK
50 MHOTOTpAHHHKAX: OKTAYIp https://m.edsoo.ru/a
' ’ 0fdd5bf
JOJICKAdIp U UKOCAIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETpPHS OTHOCUTEIILHO
TOYKH, IPSAMOU, IIJIOCKOCTH.
DneMeHTbl CUMMETPUH B bubmiorexa HOK
51 T — https://m.edsoo.ru/b
’ 9e777d9
napajuieJienumneaax,
MPaBUITbHBIX
MHOTOTpaHHUKAX.
Beruucnenue 3neMeHTOR bu6moreka [IOK
52 MHOTOTPaHHUKOB: pEOpa, https://m.edso0.ru/6
JTIMaroHasu, yribl. cdbecef
[Tmomane 6oxoBO#
MOBEPXHOCTH U MOJHOU
MOBEPXHOCTH MPSIMO Bbubmuoreka ITOK
53 MIPU3MBI, TUIOIAh https://m.edsoo.ru/3
OCHOBaHMH, TEOpEMa O 7d84157
OOKOBOM IMOBEPXHOCTH
NPAMOU PU3MBI.
ITmomans 0OKOBOI
MMOBEPXHOCTH U MMOBEPXHOCTH
MPaBUIILHON TTUPAMUIBI, bubmmorexa [TOK
54 TeopeMa 0 Mo M GoKOBOI https://m.edsoo.ru/5
. 603e30b
MMOBEPXHOCTU YCEUEHHOU
MMUPAMHU/IBI.
bubmuoreka [JOK
KonTpoabHasi padora mo
55 reme "MHOFOIPAHHMKN" https://m.edsoo.ru/a
' 95f5c04
bubmuoreka [JOK
56 [Tonsatue 06 00bEME. https://m.edsoo.ru/7
ad0020b
bubmmoreka [JOK
57 O0BEM nupamMupl. https://m.edsoo.ru/2
35171b3
bubmmoreka [JOK
58 OO0BEM TUpaMuIbI. https://m.edsoo.ru/f

47dfefd
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https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd

bu6mmoreka [IOK

59 OO0BEM TUpaMuIBI. 1 https://m.edsoo.ru/7
9c10312
bu6mmoreka [IOK

60 OO0BEM TUpaMHuIBI. 1 https://m.edsoo.ru/2
faadc3f
bubmmoreka [{OK

61 OOBEM TTPU3MBI. 1 https://m.edsoo.ru/7
9853608
bubmmoreka [{OK

62 OOBEM PU3MBL. 1 https://m.edsoo.ru/1
€053890
bubmmoreka [{OK

63 OOBEM TTPU3MBI. 1 https://m.edsoo.ru/4
82d3f51

KonTtpoJubHas padora no bubnuoreka [IOK

64 Teme "O0bEMBI 1 https://m.edsoo0.ru/2

MHOIOIPAHHHMKOB''. 8a6573c
[ToBTOpEeHue, 0600IICHNE
. bubmuotexa [JOK
CHCTEMAaTH3alMs 3HAHWIA.
65 oCTOOCHIE COUCHI 1 https://m.edsoo.ru/0
TPOCHUE CCUCHUH B 98bedad
MHOTOTpaHHUKE.
[ToBTOpeHue, 0600IICHNE
CHCTEMAaTH3aIns 3HAaHWH.
Brrunciienue paccTosHUi:
MEX/1y IBYMSI TOUKAMH, OT Brbmioreka LJOK
66 O 0 ThSMOR. O T;qKH 1 https://m.edsoo.ru/f
710 TIPAMOH, 7792ba9
JI0 TJIOCKOCTH, MEXKIY
CKPEIIHUBAOIIUMHUCS
MPSIMBIMH.
HTorosasi KOHTPOJIbHAA bubmnorexa [IOK
67 p P 1 https://m.edsoo.ru/b
pabota. 9146hc0
[ToBTOpEHUE, 0000IICHNE
CHCTEMAaTU3aLMs 3HAHWIA.
BrrunciieHue yriioB: MeXI
oK emHBalomeHc;I y bubmmoreka [JOK

68 P . 1 https://m.edso0.ru/5
MPSIMBIMH, MEXTY TIPAMO# 1 676508h
MJI0CKOCTRIO, ABYTPAHHBIX -
yTJIOB, YTJIOB MEXKITY
IUIOCKOCTSIMH.

OBIIEE KOJIMYECTBO 34 34
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YACOB 110 ITPOI'PAMME

11 KIIACC
Koumn4yecTrBo yacos DJIeKTPOHHBbIE
Ne Tema ypoka KonTtpoJbHbie uupposhie
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI pecypebi
Cdepa 1 map: LeHTp, paguyc,
1 m(lbahfeTp; HJII())HIaIII) ioiepxi,locm 1 bubnmorexa [TOK
https://m.edso0.ru/0341bc2b
cdepsl.
B3aunmMuoe pacnonoxenue cepsl

5 U TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IJIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
cdepsl.

3 N3obpaxenue chepsl, mapa Ha 1 bubnuorexa [JOK
mwrockoctu. CeueHnus mapa. https://m.edsoo.ru/bc15f7f2
[Hunuaapudeckas TOBEPXHOCTb,

4 00pa3yromue MUINHIPUIECKON 1 bubnuorexa [JOK
ITOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
UMIMHAPUYECKON TOBEPXHOCTH.

Hununapap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pasyromas u oCh; 1 bubnuoreka [IOK
IUIoIIaas OOKOBOM M ITOJIHOM https://m.edso0.ru/188f6216
MTOBEPXHOCTH.

N300paxkenue nunuHapa Ha
wiockoctu. Pa3séprka nunuuapa.

6 Ceuenus nuiMHIpa (MIOCKOCTBIO, 1 bubnuorexa [JOK
napajyieabHON WK https://m.edsoo.ru/016e25eb
MePIeHIUKYIIPHON 0CU
HUAJTUHIPA).

Konunueckas HOBEpXHOCTH,

7 oOpa3ymolire KOHUYeCKOU 1 bubnuorexa [IOK
MOBEPXHOCTH, OCh U BEPIIIMHA https://m.edso0.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH.

Konyc: ocHOBaHMe U BepIInHA,
8 o6p;;y10ma;1 1 OCB; rmopmazlb 1 bubmnorexa [IOK
N . https://m.edso0.ru/897dd3b2
OOKOBOM U MOJHOM MOBEPXHOCTH.
YceuéHHbIN KOHYC: 00pasyrolme
9 Y BBICOTA; OCHOB};.HI/I}I g 6(1(01;1;1 1 bubmmorexa [JOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTb.

10 N300pakeHue KoHyca Ha 1 bubnuoreka [IOK

IJI0CKOCTH. Pa3BEépTka KoHyca. https://m.edsoo.ru/Obdelbe8
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Ceuenus koHyca (TJIOCKOCTBIO,
[apajieIbHON OCHOBAHUIO, U
IUIOCKOCTBIO, TIPOXOISIIEH uepes
BEPIIMHY).

KomOunanus ten BpameHus u

bu6mmoreka [{OK

11
MHOTI'OTPaHHUKOB. https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONUCaHHbIA

12 oxoJio cepsr; chepa, BrrcaHHAS bubmmoreka [JOK
B MHOT'OTPaHHUK HJIU B TEJIO https://m.eds00.ru/0b136158
BpAIICHHUS.

13 [Torstue 06 00BEMe. OCHOBHEIC bubmmoreka [{OK
CBOMCTBAa 0OBEMOB TEII. https://m.edsoo.ru/26a03fb7

. bubnuotexa [JOK

14 06 .

DEM HITHHAPS, ROHyed https://m.eds00.ru/5513d87b
. bubnuorexa [JOK

15 06 .

BEM LLIapa H ILIOWIAE Cheph https://m.edsoo.ru/d189bde2
[TonoOHbIE TEMa B MPOCTPAHCTBE.

16 COOTHOILIEHHS MEKTY bubnuotexa [JOK
IIJIOIIAIIMH [TOBEPXHOCTEH, https://m.edsoo.ru/810cfleb
00BéMaMHu ITIOJOOHBIX TEl.

KonTpoabHasi padora mo reMmam
17 «Tena Bpamenuss» u «O0beMbl bubamorera LOK
patt https://m.edsoo.ru/4a33a8ab
TeJ.

18 BekTop Ha mI0CKOCTH U B bubnuoreka [IOK
MPOCTPAHCTBE. https://m.edsoo.ru/5caefclb

19 CnoxeHue U BbIYUTaHHUE bubnuoreka [JOK
BEKTOPOB. https://m.edsoo.ru/23f4f089

20 YMHOXEHHEe BEKTOpa Ha YHCIIO bubmorexa HOK

P ' https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
bubmuoreka [{OK
21 HEKOMIUTAHAPHBIM BEKTOPaM.
https://m.edsoo.ru/a28fd74e
[IpaBuno napasnienenumnena.
Pemenue 3aaay, CBsI3aHHBIX C
. . bubmuoreka [{OK
22 MIPUMEHEHHEM TPaBHII JEHCTBHIA C
https://m.edsoo.ru/5a827900
BEKTOPaMH.
KoopauHaTHO-BEKTOPHBII METO
23 1 I/IpiI_HCHI/II/I FCOMef WYECKUX ) bubmorexa HOK
pup P https://m.edsoo.ru/d3alfe30
3a/ad.
[IpssmoyronpHas cucreMa
PAMOYT bu6mmoreka [JOK
24 KOOpPJMHAT B IPOCTPAHCTBE.

Koopaunats! BekTopa.

https://m.edsoo.ru/48db7058
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[Ipocreiimme 3anaun B
KOOpHMHATax.

VYroJ1 MeXK Iy BEKTOpPAMH.

25 CkansipHO€ MpOU3BeICHUE 1 bubmmorexa LHOK
https://m.edsoo.ru/725effc4
BEKTOPOB.

26 Brrunciienue yrioB Mmexmay 1 bubnuotexa [JOK
MPSAMBIMU U TTIOCKOCTSIMHU. https://m.edsoo.ru/8efbe78e
KonTpoabHasi paboTa mo reme

27 ((BeK”ll“)Opbl " K(E)OpL[I/IHaTI)I B 1 bubmorexa HOK

https://m.edsoo.ru/77c22fc5
NMPOCTPAHCTBEY.
[ToBTOpenue, 0600IIEHNE U

28 CUCTEMaTU3als 3HAHUMN. 1 bubnuoreka [IOK
OcHoBHbI€ (QUTYpBI, QPAKTHI, https://m.edsoo0.ru/1780ba5d
TEOPEMBI Kypca TIaHUMETPHH.

[ToBTOpEeHuEe, 0600IICHNE 1

29 CUCTEMaTHU3alUs 3HAHUMN. 1 bubnuoreka [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.eds00.ru/078cd184
TEOPEMBI Kypca IUTAaHUMETPHH.

[ToBTOpEeHUE, 0600IICHNE 1

30 cHCTeMaTH3alus 3HaHui. 3a7auun 1 bubnuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHusl.

[ToBTOpEeHuE, 0600IICHNE 1

31 CHCTeMaTH3alus 3HaHui. 3a7auun 1 bubnuoreka [JOK
IJITAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/4dffda97
perieHusl.

[ToBTOpEHUE, 0600IICHNE 1
CHCTEMAaTH3alMsl 3HAHUI. bubnuorexa [JOK

32 1
OcHoBHBIE (HUTYPBI, (PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTePeOMETPHH.

bubmuoreka [JOK

33 HToroBasi KOHTpOJIbHasI padoTa. 1 htts://m.edsoo.ru/ec24dfc2

34 [ToBTOpEHUE, 000OIICHNE 1 1 bubmuoreka [JOK
cucTeMaTu3alys 3HaHUH. https://m.edsoo.ru/f465d10e

OBILIEE KOJIMYECTBO YACOB 34

1O MPOT'PAMME
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6. YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
Maremaruka: anreOpa U Hayajga MaTeMaTUYecKOro aHanusa, reomerpus. ['eomerpus, 10-11

knaccel/ Aranacs JI.C., byry3zo B.®., Kamomumes C.b. u ap., AkumonepHOoe 00mIeCTBO
«M3parenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCbl CETU UHTEPHET
bu6mmoreka [IOK
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7. JIuct BHeCceHUsI U3MEHEeHH

Hara o
KypHaIy, KOraa
ObliIa clejlaHa
KOPPEKTHPOBKA

Howmepa ypoxos,
KOTOpBIE OBLITH
HMHTEIpPUPOBAHBI

Tema ypoxa,
KOTOpas cTaja
1oCJIe
HWHTCIrpaliuu

OcHoBanue WiA
KOPPEKTUPOBKHU

ITonmnuce
3aMECTHUTEIIS
JIUPEKTOPA MO
YBP
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