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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma yueOHOoro kypca «l'eomerpus» 0a30BOro ypoBHS JUIS
oOyuaromuxcst 10 —11 knaccoB pazpaborana Ha ocHoBe DesiepabHOIO IrOCYAaApPCTBEHHOTO
00pa30BaTeNbHOIO CTaHJApTa CpeJHero obiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, MPeNbsIBISIEMbIX K MaTeMaTHUYeCKOMY OOpa30BaHUIO, U TpaJAULIUN
poccuiickoro  oOpa3zoBaHus. Peanmmsaumsa mporpaMMbl  00ECIEUMBAET  OBJIAJICHHE
KJIIOYEBBIMU ~ KOMIIETEHIMSIMHU, COCTaBISIOIIMMU  OCHOBY JUIS  CaMOpa3BUTUA U
HENpepbIBHOTO  O00pa30BaHUs, LEJIOCTHOCTh  OOLIEKYJIbTYpHOIO, JHUYHOCTHOTO U
MO3HABATEIBHOI'O PA3BUTHS IMYHOCTU O0yUYaIOLIUXCS.

HEJIN U3YYEHUA YYEBHOTI'O KYPCA

BaxxnocTh yueOHOro Kypca reoMeTpuM Ha ypOBHE CpeaHero oluiero odpazoBaHUs
00yCJIOBJIEHa NMPAKTUYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX U MPEIMETHBIX PE3YJIHTaTOB
oOydyeHHsT TeOMETPUM B  HANpPaBIEHUU JIMYHOCTHOI'O  Pa3BUTUA  OOyYaroIIMXCA,
dbopmupoBaHus (QYHKIMOHATHHOW MAaTEeMAaTHUYECKONW TPaMOTHOCTH, H3YUYEHHUS JAPYTUX
y4eOHBIX TUCHUIUIMH. Pa3BuTHe y 00y4aronmxcs MpaBUIbHBIX MIPEACTaBICHUN O CYIITHOCTH
U MPOUCXO0XKJIEHUU T€OMETPUUYECKUX a0CTPAKIUN, COOTHOIIEHUH PEATIbHOTO U UICAIbHOTIO,
XapakTepe OTPAKEHUs MATEMAaTUYECKONW HAyKOW SIBJICHHM M MPOLECCOB PEANBHOIO MUpA,
MEeCTe€ T€OMETPUU B CUCTEME HAYK U POJIM MATEMATUYECKOIO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B IMpPaKTUKE CrNocoOCTBYeT (HOPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHUS
y4daluxcsl, a TakkKe KayecTB MBILUICHHS, HEOOXOAUMBIX IS a/JalTaldd B COBPEMEHHOM
oO1ecTBe.

['eomeTpust sBAsieTCS OAHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHErO OOIIEero
o0pa3oBaHus, TaKk Kak o0ecreurBaeT BO3MOKHOCTh U3YUEHHUS KaK AUCIUIUINH €CTECTBEHHO-
Hay4YHOU HAIIPABJICHHOCTH, TaK U TYMaHUTAPHOMN.

Jlornueckoe MbllUIeHUE, GOPMUPYEMOE NPH N3YUYEHUU 00YyHaIOIIUMUCS MOHATUHHBIX
OCHOB T'€OMETPUH M IMOCTPOCHUM LIETIOYKH JIOTMUECKHX YTBEPXKACHHUM B XOJie pelieHus
reOMETPUYECKUX 3a7lady, YMEHHUE BbIABUTATh M OMPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCS PU PEIICHUH 337a4 €CTECTBEHHO-HAYYHOTrO IMKJIA, B YACTHOCTH U3 Kypca
bu3uKu.

YMeHne OpUEeHTHUPOBATbCA B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJIb BO BCEX
00JacTsaX AesTeNIbHOCTH yesnoBeka. OpHeHTalus YyeloBeKa BO BPEMEHH U MPOCTPAHCTBE —
HE00XO0/MMOE YCIIOBUE €TI0 COLMAIBHOTO OBbITHS, (popMa OTpakeHUs OKPYXKArOIIEro Mupa,
YCIIOBUE YCHEUIHOrO0 TIO3HAHUSI M AaKTUBHOIO MpeoOpa3oBaHUs JAEUCTBUTEIBbHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00Opa3zaMu OOBEIUHSIET pa3Hble BUILI YYCOHOU H
TPYAOBOM JESATENBHOCTH, SBISAETCS OJHUM U3 MPO(ECCHOHATBHO BaXXHBIX KayecTs,
MOSTOMY aKTyaJlbHa 3ajada (OpMHUPOBaHHS Yy OOYyYaromMXCsl MPOCTPAHCTBEHHOI'O
MBIIIICHUS] KaK Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHHS — CYIIECTBEHHOTO KOMITOHEHTa B
NOJIFOTOBKE K MPAKTUYECKOMN AESITENIbHOCTH 10 MHOTUM HaIlpaBJICHUSIM.

Ilenp ocBoeHust mporpammbl ydeOHOTo Kypca «l'eomerpus» Ha 0a30BOM YpOBHE
o0ydeHuss — 001eo0pa3oBaTebHOE U OOIICKYIHTYPHOE pa3BUTHE OOYYAIOIIUXCS Yepes
oOecriedyeHre BO3MOXKHOCTH NPHOOPETEHHS U HCMOJIb30BAaHUS  CHUCTEMATHUYECKHUX
FeOMETPUYECKHX 3HAHUM W JACWCTBUH, CHEHU(PUYHBIX TEOMETPHH, BO3MOXKHOCTHU
YCHEIIHOTO MPOAOKEHHUsT 00pa3oBaHMsA IO CIELUAIbHOCTAM, HE CBS3aHHBIM C
MPUKIIATHBIM UCIIOJIb30BAHUEM T€OMETPHH.



[Iporpamma mo reomeTpuu Ha 0a30BOM ypOBHE NpeJHA3HAuYeHa JJI1 00y4aroluxcs
CpelHEeN IIKOJIbI, HE MCIBITHIBABUIMX 3HAYUTEIbHBIX 3aTPYAHEHHH Ha ypOBHE OCHOBHOTO
obmero oOpaszoBanmsi. Takum oOpa3om, oOydarommecss Ha 0a30BOM YPOBHE JOJIKHBI
OCBOWUTH OOMIME MATEMaTHYECKHUE YMEHHS, CBS3aHHBIC CO CHCHU(PUKON Te€OMETPUU U
HEeoOXOuMbIe Il JKM3HU B COBpPEMEHHOM oOmiecTBe. Kpome »3TOoro, OoHM HMEIOT
BO3MOXXHOCTh HM3YYHUTh T'€OMETpHUIO Oojee IIyOOKOo, €clidi B JalibHEHIIeM BO3HUKHET
HEOOXOMMOCTh B TEOMETPUYECKIX 3HAHUSAX B MPO(HECCHOHATHHOMN IEATEIbHOCTH.

JlocTrkeHue  1eM  OCBOEHHUSI ~ IPOrpaMMbl  OOecCrieuMBaeTCsl  pPEIICHUEM
COOTBETCTBYIOUIMX 3adau. [IpropuTeTHBIMU 3aauyaMu OCBOe€HMs Kypca «['eomeTpum» Ha
0a30BoM ypoBHE B 10—11 kaccax siBISIOTCS:

e (opmupoBaHUEe TPEICTABICHUS O TE€OMETPHHM KAaK YacTH MHUPOBON KYyJIbTYpHI H

OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIINM MUPOM;

e (opmupoBaHue mMpeACTaBICHHs O MHOTOTPAaHHHMKAX M TEJNax BpaIleHUS Kak O
BOXHEUIIINX MATEMAaTUYECKUX MOJECISAX, IMO3BOJISIONINX OIMUCHIBATH M HM3y4aTh
pa3HbIe SBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHUe yMEHHUS paclio3HaBATh Ha YepTekaxX, MOJENSIX U B peaTbHOM MHUpE
MHOTOTPAaHHUKHU U Tella BpaIICHHUS,

e OBIAJCHHEC METOJAAMH pEUICHHS 3aJa4 Ha TIIOCTPOCHUS Ha H300paKECHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHre yMEHUs ONIEPUPOBATH OCHOBHBIMH MOHITHSIMHU O MHOTOTPaHHUKAX
U TellaX BPAaIleHUsI U UX OCHOBHBIMU CBOHCTBAMHU;

® OBJAQJICHUE AaJTOPUTMAMHU pEIICHUS OCHOBHBIX THIIOB 3ajad; (OpMUPOBAHHE
YMEHHUS TPOBOJUTH HECIOXKHBIC TOKa3aTeNbHBIC PACCYXKICHUS B XOJE PEIICHUS
CTepEOMETPHUECKUX 3a/1a4 U 33724 C MPAKTUIECCKUM COJICPIKaHUEM;

® pa3BUTHE WHTEJUICKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH OO0ydaromuxcs,
MO3HABATEIHbHOW  aKTUBHOCTH, HCCIEIOBATENIbCKMX YMEHUW, KPUTUYHOCTHU
MBIIIICHUS;

e (dopmupoBanne (QYHKIMOHATBHOW T'PAMOTHOCTH, pEICBAHTHOW TI'E€OMETPHUU:
YMEHHE PpACIO3HAaBaTh TPOSBICHUS TE€OMETPUYECKUX TOHATUN, OOBEKTOB W
3aKOHOMEPHOCTEH B pEabHBIX KHU3HEHHBIX CUTYallUAX M MPU U3YYCHHUH IPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
dbopMynupoBaTh UX Ha S3bIKE TEOMETPHH U CO3/1aBaTh T€OMETPHUUECKHE MOJIEIH,
NPUMEHITh OCBOCHHBIM TI'€OMETPUYECKUI ammapar Ui peHIeHHs MPAKTUKO-
OpUCHTUPOBAHHBIX  3aJla4y, HWHTCPIPETUPOBATh W  OICHHUBATH IOJYYCHHBIC
pe3yabTaTHI.

OTnnuuTenbHOW OCOOCHHOCTBIO MPOTPaMMBI  SIBJISIETCSl  BKIIIOUEHHE B Kypce
CTEpeOMETpPUM B Hayalle €ro M3y4eHHs 3aJay, pellaeMblX Ha YPOBHE HHTYUTHUBHOTO
NMO3HAHMA, ¥ ONpeACNEHHBIM O00pa3oM OpraHu30BaHHas paboTa HAJA HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYIUPYET
MPOTEKAHNE WHTYUTUBHBIX MIPOIECCOB, MOTUBUPYET K JATbHEUIIIEMY U3YUCHUIO MPEMETA.

[Tpenmourenne OTAAETCS HATISAAHO-KOHCTPYKTHBHOMY METOAY OOYYCHHS, TO €CTh
TEOPETUUYCCKUE 3HAHMS UMEIOT B CBOCH OCHOBE YYBCTBCHHOCTH INMPEIAMETHO-TIPAKTUYCCKOM
NESITENBbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEACTABICHUN Yy ydYaluxcsi B Kypce
CTEpPEOMETPUM TPOBOJAUTCSA 3a CUET pEIICHUs 3a/lad Ha CO3/IaHHhe MPOCTPAHCTBEHHBIX
00pa3oB W 3a7a4 Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpaza
MPOBOAUTCS C OMOPOM Ha HAIJISHOCTh, a OINEpPUPOBaHUE O00pa3oM — B YCIOBHSIX
OTBJICYEHUS OT HATJISTHOCTH, MBICIICHHOTO U3MEHEHHSI €T0 UCXOTHOTO COJIEPIKAHMUS.



OcHOBHBIE cojzepKatenbHble JUHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukn», «IIpsMble M TIIJIOCKOCTH B MPOCTpPAHCTBE», «Tena BpalleHus»,
«BekTtoppl M KoopauMHATBL B HpOCTpaHCTBE». {dOpMUpOBaHME JIOTMYECKUX YMEHUHI
pacnpenensiercss He TOJbKO MO COAEpkKATENIbHBIM JIMHHUSIM, HO U MO rojaM oO0y4yeHus Ha
YpOBHE CpeJiHero 001iero 0opa3oBaHus.

Conepxanune 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yJbTaTaM OCBOEHUS
pabodeil mporpaMMbl, pacrpeAcNEéHHbIM 10 rojaM OO0y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3om, 4TOObl OBIaJCHHE T€OMETPUUECKUMH MOHATUAMH M HaBbIKAMHU OCYIIECTBISIIOCH
MOCJIEZIOBATENIbHO U TIOCTYNATENbHO, C COOMIOACHUEM MPUHITUIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIOYAIUCHh B OOLIYI0 CHUCTEMY TIE€OMETPUYECKUX IPENCTaBICHUN
o0y4arImuxcs, pacmpsis U yriryossis e€, oopa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenne reomerpun otBoauTcs 2 yaca B Henento B 10 kimacce u 1 yac B Hezeno B
11 kmacce, Bcero 3a iBa roga ooyueHus - 102 yuyeOHBIX yaca.



COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TOHATHS CTepeoMeTpud. Touka, mpsmas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 00 aKCHMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU U
CJIIEACTBUSA U3 HUX.

B3anMHOEe  pacnosio)keHHe ~ TNpsMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECH,
napajuieJbHbIE U CKpelluBaroluecs mnpsmeie. llapannenbHOCTh MPSAMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE: IApAJUICIIbHBIE NIPSIMBIE B MPOCTPAHCTBE; MAPALICIBHOCTh TPEX MNPAMBIX;
[APAJUICIBHOCTh MPSMOW M INIOCKOCTU. YIUIBI C COHAIPaBICHHBIMU CTOPOHAMM; YTIOJI
MEXIy NpsSIMbIMH B MpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEHN: MapasuielibHbIe
IUIOCKOCTH; CBOMCTBA MapajUIeNbHBIX IIOCKOcTel. [lpocTeiimme mnpocTpaHCTBEHHBIE
(Gurypsl Ha IVIOCKOCTH: TETPA3pP, KyO, NapajjieenuIiel; IOCTPOEHUE CEUEHUH.

[lepneHAUKYASPHOCT MOPSIMOM W TUIOCKOCTHU: MEPHNEHIUKYJSIPHbIE TMpsSMbIE B
MPOCTPAHCTBE, MpsMble MapajUieJIbHbIE W MEPIEeHIUKYJIAPHbIE K IUIOCKOCTH, MPU3HAK
NEPHNEHIUKYIAPHOCTH NPAMOM M IUIOCKOCTH, T€OpEMa O IMPSAMOM NEPHEHAUKYISPHOU
IJIOCKOCTH. YTJIBI B POCTPAHCTBE: YrOJl MEKAY IMPSAMOM U INIOCKOCTHIO; IBYIPAHHBIA YIOJI,
JUHEWHBIN yTroJa ABYTpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSHUE OT TOUYKH
JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSMOM /0 TUIOCKOCTH, MPOEKIMS (UTYPhl Ha IMIIOCKOCTD.
[lepneHAUKYIAPHOCTh IIJIOCKOCTEH: MPHU3HAK IEPIECHINKYIIPHOCTH JBYX IUIOCKOCTEM.
Teopema 0 TpEX NepHEeHANKYJIISIpax.

MHororpanHHuKH

[loHsiTHE MHOrOTpaHHHKA, OCHOBHBIE JJEMEHTHl MHOTOIPDAHHHUKA, BBIIYKIBIE U
HEBBIITYKJIBIE MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yrompHas npusMma;
TpaHd M OCHOBAaHHUS TMPHU3MBI; TpsMas M HAKIOHHAs TPHU3MbI; OOKOBas W TIOJTHAs
IIOBEPXHOCTh npu3Mbl. [lapamienenunesn, npsAMOYrONbHBIM NapaJUICIEHUNE] W €ro
cBoiicTBa. [lupamuaa: n-yroiapHas nupamuja, TpaHd U OCHOBAaHHME MHUPAMUJbIL, OOKOBas U
II0JIHAsl TIOBEPXHOCTh MUPAaMHU/Ibl; IPABUIIbHASL U YCEUEHHAS] MUPaMHIA. DIEMEHTHI IPU3MBbI
u nupaMuabl. IIpaBuibHbIE MHOTOIPAaHHUKH: TOHSTHE MPaBUIBHOIO MHOTOTPAaHHUKA;
IpaBUJIbHAs IpU3Ma W IpaBUJIbHAs INUpPaMHJA; NpaBUJIbHAs TPEYroybHas NUpamMuia U
NpaBWIbHBINA TeTpa’ap; KyO. IlpencraBneHue o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’dAp,
noJiekasap U ukocasap. CeueHuss NpU3Mbl U IUPaMU/IbIL.

CruMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOM, MIIOCKOCTH.
DNeMEHTHl CHMMETPUHN B MIUPAMUIAX, TapAJUICICIIAIIE1aX, IPABUIbHBIX MHOTOIPAaHHHUKAX.

Boruncienue »51eMeHTOB MHOTOTPaHHMKOB: pEéOpa, auaroHanu, yriasl. Ilmomans
OOKOBOI TMOBEPXHOCTU M TOJHOW TOBEPXHOCTU MPSIMOW MPU3MBI, TUIONIA/Ib OCHOBAHUI,
TeopeMa O OOKOBOW MOBEPXHOCTH MpSMOM Tpu3Mbl. [Lnomagsr G0KOBOW MOBEPXHOCTH U
MIOBEPXHOCTH IMPABUJIBHOW NHUpaMUIbl, Te€OpemMa O IUIOLIAAM YCEUYEHHONW NUpaMUIBI.
[Tonsitre 06 00béMe. OOBEM MUPAMHUTBI, TPU3MBI.

[TomoOubie Tena B mpoctpancTBe. COOTHOMICHUS MEXAY TUIOMAASIMH TOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TE.

11 KJIACC

Tena Bpamenus



[Munuaapuyeckass MOBEPXHOCTh, OOpa3yrolife LUIWHIAPUYECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKOW moBepXHOCTH. LlunuHap: ocHoBaHMsT M OOKOBas TMOBEPXHOCTb,
oOpa3ymomias ¥ 0Ch; IUIOLIAs OOKOBOM U MOJHON MOBEPXHOCTH.

Konunueckast moBepXHOCTb, 0Opa3yoIIle KOHMYECKON MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYecKkoil nmoBepxHocTU. KoHyc: ocHOBaHWE U BepinHa, oOpa3yrolas U OCh; MIIOIIA/lb
OOKOBOM ¥ TIOJTHOM MTOBEPXHOCTH. Y CEUEHHBINM KOHYC: 00pa3yIoINe U BHICOTA; OCHOBAHHS U
OO0KOBas MOBEPXHOCTb.

Cdepa u map: neHTp, paguyc, AMaMETp; IUIOMIAb MOBEepXHOCTU cdepbl. B3anmuoe
pacnosioxkeHue cepsl U MII0CKOCTH; KacaTelbHas II0CKOCTh K cepe; ruiomanb chepsl.

N300paxkeHue Ten BpalleHusl Ha II0CKocTU. Pa3BEpTka LUIuHApa U KOHYca.

KoMOuHammu ten BpalleHuss 1 MHOIOIPaHHUKOB. MHOTOrpaHHUK, OMMCAHHBINA OKOJIO
cdepsl; chepa, BIUcaHHAs B MHOTOTPaHHUK, WM TEJIO BPAIICHHUS.

[Tousitue 06 oO0wvéMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO TapajuieNienumeia u cneacTBus u3 He€. O0bEM numuHIpa, Konyca. O0bEM
nrapa u miomaib chepsl.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIIECHUS MEXKIY IJIOMAASIMU MTOBEPXHOCTEH,
00BbéMaMu IOJTIOOHBIX TETI.

Ceuenuss mwIMHIpa (MapayieIbHO M TMEPHEHAUKYJISIPHO OCH), CEYEHHs KOHYyca
(mapanienbHOE€ OCHOBAHMIO U MIPOXOJSIIEE Yepe3 BEPIIUHY), CEUEHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocth u B mpocTpaHcTBe. ClOK€HHE M BBIYUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa MO TPEM HEKOMIUIaHAPHBIM
BekTopaM. [lpaBuno mnapamnenenunena. Pemienue 3anad, CBSI3aHHBIX C MPUMEHEHUEM
IpaBuJl ACUCTBHUA € Bekropamu. [IpsMoyronpHas cucrema KOOPIHMHAT B IPOCTPAHCTBE.
Koopaunatel Bekropa. Ilpocreimme 3amadm B KOOpAMHATaX. YTOJI MEXKIY BEKTOPAMH.
CkansipHOE€ TPOMU3BEICHHE BEKTOPOB. BbluucCiI€HHE YIVIOB MEXIy MPSMBIMH U
IJI0CKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METOJT ITPU PEIICHUH T€OMETPUUYECKUX 3a/1au.



INJTAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATHI

JlnyHOCTHBIE pe3ynbTaThl OCBOCHHUSI MPOTPaMMbl yueOHOTO MpeameTa «MaTtemaTuka
XapaKTEePU3YIOTCS:

I'pa:xknanckoe BocnuTaHue:

c()OPMHUPOBAHHOCTHIO TPAXKAAHCKOM MO3UIMM OOYy4YaroIIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHAa POCCHMCKOro OOIIecTBa, MPEACTABICHUEM O MaTeMaTHYeCKHX
OCHOBax (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, MPOIENyp Tpa>kIaHCKOTO
oOmrectBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHUEM B3aUMOJCIHCTBOBATH C COILMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBUM C UX (PYHKIIUAMHU U HA3HAYCHUEM.

I[laTpuoTnyeckoe BoCIUTAHME:

c(OPMHUPOBAHHOCTBIO POCCHMCKOM TpaKJAHCKOM HIEHTUYHOCTH, YBaXXEHUS K
MOpOLLJIOMY M HACTOSIIEMY POCCHUMCKON MAaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTH)KEHUSIM POCCUHCKMX MaTEMaTUKOB M POCCHMCKONM MaTeMaTHYEeCKON IIKOJbI, K
UCIOJIb30BAHUIO 3TUX JOCTHKEHHH B IPYTUX HAYKax, TEXHOJIOTHIX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHMEM JyXOBHBIX IIEHHOCTEH pPOCCUHCKOro Hapoaa; CcPOpPpMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HaHMs, 3TUYECKOrO TIOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNM HAyKH M JESATEIbHOCTHIO YYEHOT0; OCO3HAHUEM JIMYHOIO
BKJIaJ]a B IOCTPOEHHUE YCTOWYUBOTO OYAYyLIETO.

JcTeTHYecKoe BOCIMTAHUe:

ACTETUYECKUM OTHOIIEHHMEM K MHpPY, BKJIKOYAs HSCTETHUKY MaTeMaTHYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJay, PEIICHUH, PACCYXKACHUI; BOCIPUUMYHBOCTHIO K
MaTEeMaTHYE€CKUM acCIleKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTHIO yMEHHsI TPUMEHATh MaTeMaTHUYeCKUe 3HaHUS B HHTEpecax
310pOBOTO U Ge30macHOro o0pas3a *KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 37J0POBBIO
(3mopoBoe mHTaHWE, COATAHCHPOBAHHBIM PEKUM 3aHATUH W OTABIXA, peryispHas
dbusnueckas aKTUBHOCTb); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHITHIX CIIOPTUBHO-
03JI0POBUTEIIBHON JEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHHEM IIEHHOCTHU TPYAOTIO0US; HHTEPECOM K Pa3TUYHBIM
chepam npodeCCHOHABHON  NIeATEeTbHOCTH, CBA3aHHBIM C MaTEeMaTHKOH © €
MPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymiedl mnpodeccun u
pealin30BbIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K
MaTEeMaTHYeCKOMY OOpa30BaHUI0O W CaMOOOpPa30BaHHWIO HAa TMPOTSHDKEHUHM BCEU KU3HU;
TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B PEIICHWU MPAKTUYECKUX 3a7a4 MaTEeMaTHUYeCKOU
HaIIPaBJICHHOCTH.

JKoJIOrHYecKoe BOCIIUTAHNE:

c(hOpMHUPOBAHHOCTHIO IKOJIIOTHUECKON KYJIbTYPhl, TOHUMAHUEM BIIMSIHUS COIUATBLHO-
HDKOHOMHUYECKHUX MPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLMAIBHOW Cpelibl, OCO3HAHUEM
I00AILHOTO  XapaKTepa »HKOJIOTMYECKHX MpoOJeM; OpUEHTAIlMell Ha TNpUMEHEHUe
MaTEMaTHYECKUX 3HAHUW Ui pelieHWs 3a7ad B OOJNACTH OKPYXKalomeld Cpesbl,
MJIAHUPOBAHUSL TIOCTYNKOB W OIICHKA WX BO3MOXHBIX MOCICACTBUN ISl OKpYXKaromen
Cpenpbl.



LleHHOCTH HAYYHOI0 MIO3HAHMSA:

c(OpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOINECTBEHHOW MPAKTHKH, TOHUMAaHHEM MaTEMaTHYeCKON HAayKH Kak
cepbl YETOBEUYECKOW AESITENIbHOCTH, ITAloB €€ pa3BUTHS U 3HAYUMOCTH AJI1 Pa3BUTHUSA
UBUJIN3ALIMN; OBJIAJICHUEM SI3bIKOM MATEMAaTUKH M MaTEeMaTHYECKOW KyJIbTYpOoll Kak
CpPEICTBOM  T[O3HAHHUS  MHUpPA;  TOTOBHOCTBIO  OCYIIECTBJISATH  MPOCKTHYIO U
HCCJIEIOBATENBbCKYIO IESITEbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble  pe3yJbTaThl  OCBOGHMSI MPOrpamMMbl  ydyeOHOro  IpeaMeTra
«MaremaTuka» XapaKTEpHU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHbBIMU
oelicmeusamu, YHUBEPCATbHLIMU ~KOMMYHUKAMUSHLIMU — OClCMEUAMU,  VHUBEPCANbHbIMU
PpeyIAMUSHbIMU OeUCBUAMU.

1) Vnusepcanvuvie nosnasamenwvnvie Oeiicmeus, obecneuugarom opmuposanue
0a308bIX  KOZHUMUBHBIX HNpoyeccos obyualowuxcsi (oceoenue Memooo8 NO3HAHUSA
OKpYdHCaowe20 Mupa,; NpUMeHeHue JI02UYECKUX, UCCIe008ameNbCKUX onepayuli, yMeHui
pabomamu ¢ ungopmayuel).

ba3oBrble Joruyeckue AedcTBHUA:

® BBIBISITH M XapaKTEPU30BaThb CYIIECTBEHHBIE IIPU3HAKM MaTEMaTHYECKUX
OOBEKTOB, TOHSATHM, OTHOLUIEHMM MEXIy MOHATHAMH;  (OPMYIUPOBATh
OMpeJIeNIeHNs MOHATHI; yCTaHABIMBATh CYLECTBEHHBIN NMPU3HAK KiIacCHU(PUKaLUH,
OCHOBaHHUS JIs1 0000IIEHUS U CPAaBHEHUS, KpUTEPUU ITPOBOJIUMOTO aHAIIN3a;

® BOCIPUHHUMATH, (POPMYIHPOBATH U NPe0OPa30BBIBATH CYKICHUS: YTBEPAUTEIIbHbIC
U OTpULIATENIbHBIE, €AMHUYHbIE, YACTHBIE U OOIINE; YCIOBHbIE;

® BbBIBIISATh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTHUBOPEUHS B
dakTax, NaHHBIX, HAOMIOJEHUSX M YTBEPKIACHUSAX; MpeasiaraTb KpPUTEPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEYM;

e JenaThb BBIBOABI C MCIOJb30BAHWEM 3aKOHOB JIOTUKHM, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIFOUEHHUH, YMO3aKIIOUECHN 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIbHO JIOKA3aTeNbCTBA MaTeMaTHUYECKUX YTBEPKACHUM
(IpsIMBIE U OT POTHUBHOIO), BHICTPAUBAaTh APTYMEHTALUIO, IPUBOANTH IPUMEPHI U
KOHTPIPUMEpPbI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BHIBOJIBI;

e BbIOMpATh CHIOCOO pelleHus: y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHus, BbIOMpaTh HauOosiee TMOAXOASMIMM C Yy4ETOM CaMOCTOSITENIBHO
BBI/IEJIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBaresbcKkue AeiCTBHA:

® CIOJIb30BaTh BONPOCHI KaK MCCIENOBATENbCKUII HMHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMNPOCHl,  (UKCHPYIOIIME  MPOTUBOpEYHE,  MpoOieMy,
yCTaHABJIMBATh HCKOMOE W JaHHOE, (pOpMHUPOBATH THIOTE3y, apryMEHTUPOBATH
CBOIO ITO3UL1I0, MHEHHUE;

® [POBOJUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, HCCIIEIOBAHUE I10
YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4eCKOro OObeKTa, SBIIEHHUs, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00BEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

® CaMOCTOATENbHO (OPMYTUPOBATH OOOOIIEHUS U BBIBOABI 10 pe3ylibTaTam
NPOBEIEHHOTO  HAOMIOACHMS, HWCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB M 0000ICHUH;



IMPOTrHO3HWPOBATE  BO3MOKHOC  pa3BUTHC IIPOHOCCCA, a TaAKKC  BbIIBHIATb
IMPCAIIOJIOKCHHA O €I'0 pa3BUTHUH B HOBBIX YCIIOBUAX.

PatGora ¢ undgopmanueii:

2)

BEISBIISTE ACUITUTHI HH(POpPMAITNH, TaHHBIX, HEOOXOAUMBIX JIJIsi OTBETA Ha BOTIPOC
U JUUTS PEIICHUS 3a/1a4H;
BBIOMpaTh WHGOPMAIIMI0 W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3HPOBATH,
CHUCTEMAaTU3UPOBaTh W HMHTEPIPETUPOBATh HH(DOPMAIIMIO PA3IMYHBIX BHIOB |
dbopm npeicTaBlIeHUS;
CTPYKTYpHpOBaTh WH(OpPMAIMIO, TPEACTaBIsATh €€ B pa3MyHbIX (popmax,
WLTIOCTPUPOBATH TPapUICCKH;
OIICHUBATh HAAEKHOCTh MHPOPMAIUU IO CAMOCTOSTEIBLHO CPOPMYITHPOBAHHBIM
KPUTEPHUSIM.

Vuueepcanvuoie KOMMYHUKAMUGHDbLE Oeticmaus, obecneuusarom

CchOpMUPOBAHHOCHb COUUATILHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo6urenue:

BOCIPUHUMATh U (OPMYIUPOBATH CYXKJCHHUS B COOTBETCTBHUHM C YCIOBUSIMH U
HEeJIsIMU  OOIIEHHUS; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOK TOYKY 3pEHHS B
YCTHBIX W NMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHs IO XOJy peIleHUs 3aJauu,
KOMMEHTHUPOBATH MOJIYYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYKIEHHUs 3aJaBaTh BOMPOCHI IO CYHIECTBY OOCYXIAA€MOW TEMBI,
npoOyieMbl, penraeMoi 3aJadyd, BBICKAa3blBaTh WJEH, HallEJICHHbIE HAa IIOUCK
pelLlIeHNs]; CONOCTaBIATh CBOM CYKIEHHUS C CYXKICHHSIMH JPYTUX YYaCTHUKOB
uanora, oOHapyKUBaTh pa3jMdve M CXOACTBO IMO3MIMIA; B KOPPEKTHOU (opme
(bopMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

OpPEJCTABIATh PE3YyJIbTaThbl PELICHHUS 3aJayd, 3KCIEPUMEHTa, HCCIIEIOBaHus,
IPOEKTa; CaMOCTOSITENIbHO BBIOMpPaTh (OpMaT BBICTYIUIEHHS C Y4YETOM 3ajay
Npe3eHTalM U 0COOEHHOCTEH ayAUTOPHH.

CoTpyaHn4ecTBO:

3)

MOHMMATh M WCIOJNB30BaTh TMPEUMYIIECTBA KOMAHIHOW W WHAMBHUAYATbHON
paboTel TpW pemieHuH Y4YeOHBIX 3a/Jady; NPUHUMATh Ielb COBMECTHOU
JESATEIBHOCTH, TUTAHUPOBATh OPTaHHM3AIUI0 COBMECTHON palOTHI, paclpeseisiaTh
BUJIbI palOT, JOTOBapHUBATLCA, OOCYXIaTh TIPOLIECC U Pe3yiabTaT paloTHI;
0000111aTh MHEHUS HECKOJBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX Qopmax paboTel (00CyXkaeHHUs, OOMEH MHEHHIA,
«MO3TOBBIC IITYPMBI» H HWHBIC); BBINOJHATH CBOKO 4YacTh pabOTBl |
KOOPJIMHUPOBATH CBOW JEHCTBUS C JPYTUMH YJICHAMH KOMaHIbI, OIICHUBATh
KayeCTBO CBOETO BKJIaJla B OOIIMI MPOAYKT MO KPUTEPHUSIM, cHOpMYITUPOBAHHBIM
YY9aCTHUKAMH B3aUMOJICHCTBHS.

Vuueepcanvuvie pezynamuenvle Oeticmsus, odecneyusaom Gopmuposarue

CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuszanmus:

COCTaBIIATH IJIaH, aJITOPUTM pEIeHUs 3aJauu, BEIOUpaTh CIOCO0 PEIIeHHUS C
y4€TOM UMEIOUINXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apr'yMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb:



e BIAJCTh HABbIKAMHU MO3HABATEIbHOW peQIeKCUU KaK OCO3HAHHUS COBEPIIAEMbIX
JNEHUCTBUN W MBICIHUTENBHBIX IPOIECCOB, MX PE3YNbTATOB; BIAJETh CIOCO0aMU
CaMOIPOBEPKHU, CAMOKOHTPOJISI IIPOLIEcCa U pe3yIbTaTa PEIICHNs MaTEMAaTUYECKOM
3a]1a4H;

® TMpEIBHUAETh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IIPH pELICHUU 3a/Jauu,
BHOCHUTH KOPPEKTUBHI B JACSITEIILHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB, JTaHHBIX,
HaWJIEHHBIX OLTMOOK, BBISIBIICHHBIX TPYAHOCTEH;

® OIEHUBAaTh COOTBETCTBUE pe3yibTaTa LEIH U YCJIOBHUSIM, OOBACHITH NPUYHUHBI
JOCTUKEHUSI UM HEJOCTUKEHUSI Pe3yNbTATOB JIEATEIbHOCTH, HAXOIUTh OLINOKY,
JTaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OmnepupoBaTh MOHATHUSAMH: TOUKA, MPSIMAst, TUIOCKOCTb.

[IpuMeHSATP aKCHOMBI CTEPEOMETPUU H CJCICTBUS W3 HHUX NpPU PEIICHUU
reOMEeTPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMU: MAPAVIEIBHOCTh U MNEPHEHAUKYISIPHOCTh MPSAMBIX |
IUIOCKOCTEHN.

KnaccudunmpoBate B3aMMHOE  pAacloONOXEHHE TPSAMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MNOHATUSAMM: JBYTPAHHBIM yroy, TPaHU JBYIPAHHOIO Yyria, pedpo
JBYTPAHHOTO YTJIa; TWHEHHBIN Yroa ABYTPAHHOTO YTJIa; TPaJyCcCHast Mepa IBYTPAaHHOTO Y.

OnepupoBaTh NOHATUSIMHI: MHOTOI'PaHHUK, BHITYKJIBIM U HEBBITYKJIBIII MHOTOTPaHHUK,
3JIEMEHTBl MHOTOI'pPaHHUKA, TPABUJIbHBII MHOTOTPAHHUK.

Pacno3HaBatb  OCHOBHBIE  BHABI ~ MHOTOTPAaHHUKOB  (THpamMuaa;  TpU3Ma,
IPsIMOYTOJIbHBIN Mapalienenumnen, Kyo).

KnaccudunmpoBath MHOTOTpaHHUKH, BbIOMpas OCHOBaHUS MJsi KilacCH(pUKAIUU
(BBITTYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHHWKH; TPABWIbHBIE MHOTOTPAaHHUKH; TIPSMBIC |
HAKJIOHHBIC TIPU3MBI, TapAJIICTICTIUIIC IBI).

OnepupoBaTh NOHATHAMH: CEKYIIasl JIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBSACHATH MPUHIIUITBI TOCTPOCHUSI CEYCHUM, UCTIONB3Yysl METO/I CJIEIOB.

CTpouTh CE€YeHUS MHOTOTPAHHHKOB METOJOM CJIEJOB, BBITIOTHATH (BBIHOCHBIE)
TUTOCKUE YEPTEXKH U3 PUCYHKOB POCTHIX O0BEMHBIX (PHUTYpP: BU CBEPXY, COOKY, CHUZY.

Pemarp 3amaunm Ha HaxOoXJEHHE TE€OMETPUYECKUX BEIMYMH MO oOpasnam HiIu
NTOPUTMaM, TIPUMEHSST U3BECTHBIC aHATUTHUECKUE METOMABI MPHU PEIICHUH CTaHIAPTHBIX
MaTeMaTUYECKUX 3a7[ad Ha BBIYMCIICHHE PACCTOSHHUA MEXKIY IBYMS TOYKaMH, OT TOYKHU JO
OpPSMOii, OT TOUKH 70 TUIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS MPSIMBIMH.

Pemate 3amaun Ha HaXOXJIEHHE TEOMETPHUUYECKUMX BEIUYMH IO O0pas3laM WiH
NTOPUTMaM, TIPUMEHSSI U3BECTHBIC aHATUTHUYSCKUE METOJBI MPHU PEIICHUH CTaHIAPTHBIX
MaTeMaTUYECKUX 3a7ad Ha BBIUYUCICHUE YTJIOB MEXAY CKPEIIMBAIOIIUMUCS TPSMBIMHU,
MEXTy MPSIMON M TFIOCKOCTBIO, MEXKY TUIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

Bbraucnsate  00bEMBI M IUTOMAAM  TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupaMuaa) ¢ TpUMEHEHHeM (OpMyI; BBIYHMCISATH COOTHOIICHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEN, 00bEMaMU MOTOOHBIX MHOTOI'PaHHUKOB.
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OnepupoBaTh TOHSATUSMHU: CHMMETPHsI B TPOCTPAHCTBE; LIEHTP, OCh M IUIOCKOCTb
CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PHUTYPBHI.

W3Bnekath,  mpeoOpa3oBbIBaTh W HUHTEPOPETUPOBATH  MHPOPMANUID O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX PUTYpaX, MPEICTABICHHYIO HA YEPTEKAX U PUCYHKAX.

[TpuMeHsAT, TeoMeTpuueckue (aKThl IS PEIICHUS CTePEOMETPHYCCKUX 3ajad,
MPE/IIOoIararuIiX HECKOJIBKO IIaroB PEIICHUS, €CIIM YCIOBUS TIPUMEHEHHS 3a/I1aHbI B SBHON
dopme.

[TpumeHsATH POCTEHIITHIE IpOTrpaMMHbBIE cpeicTBa U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI TIPU PEIICHUH CTEPEOMETPHYCCKUX 3a/1a4.

[TpyBOIUTE TPUMEPHI MATEMATHUYECKHX 3aKOHOMEPHOCTEH B TPHUPOJE W IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpuMeHsATH OTyYCHHBIC 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATh PEalIbHBIC CUTYAITUU U
NPUMEHATh W3YYCHHBIC TMOHATHS B TMPOIECCe TIOMCKAa pEIICHUS MaTeMaTHYSCKU
chopMyTHpPOBaHHON MPOOIEMBI, MOJICIHUPOBATH peabHbIC CUTYAINH HA SI3bIKE TEOMETPHUH,
UCCIICZIOBAaTh TIOCTPOCHHBIE MOJICIM C HCIIOJNIb30BAHUEM T'€OMETPHUCCKUX TOHATHH U
TEOpeM, ammapara ainreOpbl; pemaTh MPaKTUYSCKHE 3a7adud, CBA3aHHBIC C HAXOXKICHHEM
TEOMETPUICCKUX BEITUUIHH.

11 KJIACC

OnepupoBaTh  MOHATHSAMHU:  IIWIMHApPUYECKAass  IMOBEPXHOCTh,  0OOpa3yrolue
[MWIAHIPUYCCKOW TIOBEPXHOCTH; IWJIMHIP, KOHUYECKAas IMOBEPXHOCTh, oOOpasyromme
KOHHYECKOM IMOBEPXHOCTH, KOHYC; chepruuecKas TOBEPXHOCTbD.

Pacno3naBarth Tena BpameHus (MUJIXHIP, KOHYC, cdepa u map).

OOBSACHATH CIOCOOBI MOTYYCHUSI T BPAIICHUS.

KnaccudunupoBaTs B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh TOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAHWE IIIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CJIOS; IIApOBOMU
CEKTOp.

Berancnsate 00bEMBI U TIJIONIAIA TTOBEPXHOCTEH TENl BpAIEHUsS, TECOMETPHUCCKUX Tl
¢ mpuMeHeHueM popmy.

OnepupoBaTh MOHATUSIMH: MHOTOT'PAHHUK, BIIMCAHHBIN B c)epy U OMHMCAHHBIA OKOJIO
cdepsr; chepa, BnuCaHHAST B MHOTOTPAHHUK WJIH TEJIO BPAICHUSI.

BbIuucasaTh COOTHOIICHHUST MEKTY TUTOIAISIMHU TTOBEPXHOCTEH B 00bEMaMH TTOTO0OHBIX
TeJ.

N300paxkaTs m3ydaeMble GUTYPBl OT PYKH M C MPHUMEHEHHEM IPOCTHIX YEPTEKHBIX
HHCTPYMEHTOB.

BuImonHATh (BRIHOCHBIC) IUIOCKHE YEPTEIKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYP:
BHUJI CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHHSI TEJ BPAIICHUSI.

W3Biekath,  MHTEPIPETHPOBATH W MNpeoOpa3oBbiBaTh  MHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYpaX, MPEICTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

OnepupoBaTh TOHITHEM BEKTOP B IMTPOCTPAHCTRBE.

BBITIONTHATE JACHCTBUS CIIOKCHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOMKCHUS
BEKTOpa Ha YUCJIO, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJIAIOT.

[TpuMeHsITh MpaBUIIO MapaUIeIeHIe/1a.
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OnepupoBaTh MOHATHIMH: JIEKAPTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIY BEKTOpAMH, CKAJISIPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMILIAHAPHBIE BEKTOPHI.

HaxomuTeh cymMMy BEKTOPOB W TPOU3BEACHHE BEKTOpAa HA YHCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJsIPHOE MPOU3BEIICHUE, PACKIAIABIBATH BEKTOP MO JBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

3a/maBath MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[TpumeHnsTh TeoMeTpuueckue (aKThl ISl PEIICHUS CTEPEOMETPUYCCKHX 3ajad,
MPE/IOoJIaralouIiX HECKOJIBKO IIaroB PEIICHUS, €CIM YCIOBUS TIPUMEHEHHS 3a/I1aHbI B SBHON
dbopme.

Pemarte mpocrediiue TeOMETPUYECKHE 33Jadyd  Ha TMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemrate 3amaum Ha /JI0Ka3aTelbCTBO MAaTEMATHUECKUX OTHOIICHUH W HAXOXKICHHUE
TEOMETPUYECKUX BEJIMYHMH 10 00pa3liaM WIH aJIrOpuTMaM, MPUMEHSSI U3BECTHBIC METOIbI
NIPU PEIICHUH CTAaHIAPTHBIX MATEMAaTUYCCKUX 3a]1ad.

[TpumMeHATH IPOCTEHIITHE IPOTrpaMMHbBIE CpeicTBa u AJIEKTPOHHO-
KOMMYHHUKAITMOHHBIC CUCTEMBI ITPH PEIICHUH CTEPEOMETPUUCCKUX 3a1ad.

[TpyBOIMTE TPUMEPHl MATEMATHUYECKHX 3aKOHOMEPHOCTECH B TPHUPOJC U IKU3HH,
pacro3HaBaTh MPOSIBJIICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh IOyUYEeHHBIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh PEAlIbHbIE CUTYAIllUU U
NPUMCHITh W3YYCHHBIC TIOHATHS B TMPOIECCe TOWCKA pENICHUS MaTeMaTHYCCKU
chopMyTUpOBaHHON MPOOIEMBI, MOJICIHUPOBATh PeabHBIC CUTYallUN Ha S3BIKE TCOMETPHH,
UCCIICZIOBATh TIOCTPOCHHBIC MOJICIM C HCIIOJIb30BAHUEM T'€OMETPHUYCCKUX TOHATHH U
TEOpeM, armapara ajareOpbl; peliaTh MPaKTHYCCKHE 3aJadd, CBA3aHHBIC C HAXOXKICHUEM
TEOMETPUYCCKUX BEITUUIHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosnvecTBO 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB H TeM (undposbie)
n/n NMPOrpamMmabl Bcero Kontpoaburie — Ipakriiecikue o0pa3oBaTte/ibHbIEe
padoThI padoThI pecypebi
1 BBenenue B ctepeoMeTpuio 10 bubmorexa [IOK
https://m.edsoo.ru/1c209e37
2 [IpsimMbIe ¥ TIIIOCKOCTH B IIPOCTPAHCTBE. 12 1 bubnmnoreka [{OK
[TapaiutenbHOCTH NPSAMBIX U INIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHAMKYJISIPHOCTD NPSIMBIX U 12 bubnmnoreka [{OK
IJIOCKOCTEH https://m.edsoo.ru/1c209e37
4 YTael MeXIy IPSIMBIMHU U IIJIOCKOCTSIMU 10 1 Eﬁggﬁiiﬁiiﬂﬁ 16209¢37
bubnmnoreka [JOK
3 Muororpanmmkn 1 1 https://m.edS(])—E).ru/ 1c209e37
. bubnuorexa [IOK
6 O65EMET MHOrOrPaHHHKOR 9 1 https://m.edsc]){).ru/ 1c209e37
7 IloBTOpEHME: CeUeHMs, PACCTOSIHUS U 4 1 bubmoreka [JOK
YIJIBI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I1O 63 5 0

I[TPOI'PAMME
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11 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3aesioB U TeM (undposBbie)
Ne ni/m IpOIPAMMEI Beero KOﬁHTpOJ’ILHLle Hpﬁalcanecmle 0BPA30BATETbHBIE
padoThI padoThI pecypesI
bubmnorexa LIOK
1 Tena Bpamenus 12 https://m.edsoo.ru/1c209e37
N bu6mmoteka [JOK
2 O6nEMb Tem > 1 https://m.edsoo.ru/1c209e37
3 Bekrops! 1 koOpAMHATHI B 10 1 bubnmnoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, o006IICHHE, 7 1 bubmnorexa IIOK
cucTeMaTu3anys 3HaHN! https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOI'PAMME
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ITOYPOYHOE IIVTIAHUPOBAHMUE

10 KUVIACC
N KoanuecTBo yacos Jlata DaeKTpoHHbIe HH(POBLIE
R Tema ypoka KonTpoabnbie IIpakTudeckue o0pa3oBaTeJibHbIE
n/n Bcero U3YyYeHM S
padoThI padoThI pecypcbl

OcHOBHBIE TTOHSTHS

CTEpPEOMETPUHM: TOUKA, IpsAMas,

MJIOCKOCTh, IPOCTPAHCTBRO.

1 [IpaBuna u3oOpakeHus Ha 1 bubnmnoreka [{OK
PUCYHKaX: U300paKeHHUS https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, apaJlIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsiTus: mepecekaronuecs

2 TJIOCKOCTH rfepeceKaIIgumec;[ 1 bubmmorexa HOK

’ https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ TJIOCKOCTh
[TonsTus: nepecekarommecs
3 IJIOCKOCTH rfepeceKaIIgmHec;l 1 bubmmorexa HOK
’ https://m.edsoo.ru/db685e73
npsiMasi ¥ TIIOCKOCTh
3HAKOMCTBO €
MHOTOTpaHHUKaMH,

4 n3o0paxeHue 1 bubmmoreka [IOK
MHOTOI'PaHHUKOB Ha https://m.edsoo.ru/a63959%ed
pPUCYHKAX, Ha TTPOCKIIMOHHBIX
yepTekax
HauanwpHbie cBeneHus 0 Kyoe u

5 MAPAMUIE, UX PA3BEPTKU U 1 bu6motexa [IOK
monenu. CeueHus https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB

6 HavanbHbie cBefieHus 0 KyOe u 1 bubnunoreka LIOK
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MAPAMULE, UX PA3BEPTKU U
monenu. CeueHus
MHOTOT'PAHHUKOB

https://m.edsoo.ru/3d8ffd32

[Tonatne 06 akCMOMaTHYECKOM
IOCTPOEHUH CTEPEOMETPUU:

bubmnorexa LIOK

7 aKCHOMBI CTEPEOMETPHUH U https://m.edsoo.ru/OccScéfe
CJIEICTBUS U3 HUX
[TonsaTre 06 akcMOMAaTHYECKOM

3 MIOCTPOECHHUH CTEPEOMETPHUU: bu6nunoreka [{OK
AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/239c8cb4
CJIEJICTBUS U3 HUX
[TonsiTe 06 aKCMOMATHYECKOM

9 IIOCTPOEHUU CTEPECOMETPHUH: bubnmnoreka LIOK
aKCHOMBI CTEPEOMETPHUH U https://m.edsoo0.ru/65c6b106
CJIE/ICTBUS U3 HUX
[TonsaTre 06 akCMOMAaTHYECKOM

10 MIOCTPOECHHUH CTEPEOMETPHUU: bubnmnoreka [{OK
AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacrnionoxeHue
MPSIMBIX B TIPOCTPAHCTBE:

11 ngeceKaIOHI_:I/IeCE, bubmmorexa TIOK

https://m.edsoo.ru/1a2520f6

napajieJibHbIe U
CKpEIIMBAIOIINECs NPSIMble
[TapamienbHOCTb NPSAMBIX U
MJI0CKOCTEN B IPOCTPAHCTBE:

12 rapajieabHbIe EPHMFI))IG B Bubmmorexa TIOK

https://m.edsoo.ru/93ad36b3

IIPOCTPAHCTBE;
MapauieIbHOCTh TPEX MPSIMBIX

13 [TapaienbHOCTD NPSMBIX U bu6motexa [IOK

MIJIOCKOCTEHN B MPOCTPAHCTRBE:

https://m.edsoo.ru/ee1d19b9
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[TapamienbHOCTD NPAMOU U
IUIOCKOCTHU

14 VYriasl ¢ cOHanpaBJICHHBIMU bubnuoreka [IOK
CTOpPOHAMHU https://m.edsoo.ru/9f4071b9
15 Yron mexay npsiMbIMH B bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMH B bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTB MIIOCKOCTEN: bubnmnoreka LIOK
MapaJyieabHbIe MITOCKOCTH https://m.edsoo.ru/2e18f255
13 CaolicTBa napasuieabHbIX bubnuoreka [HJOK
IJIOCKOCTEHN https://m.edsoo.ru/e504d656
[Ipocrenmme
19 MPOCTPAHCTBEHHBIE (PUTYPHI HA bubnmnoreka [{OK
TJIOCKOCTH: TETPadp, KyoO, https://m.edsoo.ru/4a28dc02
napajuieNenumne 1
. bubmoreka [JOK
20 Hocrpoerine cetternit https://m.edso0o.ru/1d434d0f
21 [TocTpoenue ceuenuit bubmmorexa [TOK
https://m.edsoo.ru/ec26fe5d
KonTponpsHas padora o teme
- Hggffp‘;ﬁ:rgjw‘ocm B Bu6muorexa LIOK
) https://m.edsoo.ru/9a0a9e56
[TapamienbHOCTb NPSAMBIX U
mIockocTen”
[lepnieHIUKYIAPHOCTD IPSAMOM
23 U TUIOCKOCTH: but6mmoreka [IOK
MEPIEHAUKYJISIPHBIE NPSIMBIE B https://m.edsoo.ru/b19f6aS5d
MIPOCTPAHCTBE
24 [Ipsimble mapalisienbHbIe U bubnnoreka [OK
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MIEPIEHIUKYJIISIPHBIE K
IIJIOCKOCTH

https://m.edsoo.ru/Oacl1c95

[Ipsimble mapauienbHbIE U

but6mmoreka [JOK

25 NEPICH/IMKYIAPHAIC K hitps://m.edsoo.ru/ba545966
IUIOCKOCTH
26 Eep 1113:1? KI/IK SIPHOCTH IPSIMOH bubmorexa LIOK
PHCHIKYJIAP p https://m.edsoo.ru/f85bfc46
U INIOCKOCTH
27 Eep I/E:}? KI/IK JIAPHOCTHU OPSIMOM bubnmorexa HOK
PHCHIIKYTIAP P https://m.edsoo.ru/79165d15
U INIOCKOCTHU
2% | nepsemmmymprot Buworera LIOK
PHICHANKYIIAP https://m.edsoo.ru/635¢5087
IUIOCKOCTH
29 | nepuenmmyapmai BuGroreia LIOK
PDIHCHIMKYJIAP hitps://m.edsoo.ru/bd3745f8
IUIOCKOCTH
o | e B 0K
PHCHIMKYJIAP https://m.edsoo.ru/7d18834b
IUIOCKOCTH
[leprienauKymnsip ¥ HAKJIOHHBIE:
31 pacCcTOsSIHUE OT TOYKH J10 bubnuoreka [JOK
IJIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/33c477d3
MPSIMOM 10 TNTIOCKOCTH
[TeprienauKyAp U HAKJIOHHBIE:
32 paccTosiHUE OT TOYKH J10 bubnunoreka LIOK
IIJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/66fefadd
IIPSIMOM 10 MJIOCKOCTH
[TeprienauKymnsip U HAKJIIOHHBIE: Bu6nnotexa LIOK
33 paccTosiHue OT TOUYKH J10

IIJIOCKOCTH, PACCTOAHUC OT

https://m.edsoo.ru/aSb7b8e3
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IIPSIMOM A0 MJIOCKOCTH

[leprieHIUKYISAp U HAKJIOHHBIE:

pPaCCTOAHUC OT TOYKHU 0O

bubmnorexa LIOK

34 IJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/dbee22bc
MPSAMOM 10 TNTIOCKOCTH
35 VYTl B IPOCTPAHCTBE: YIOJI bubnuoteka [{OK
MEXAY IPSIMON U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yro, JMHEUHbBIN bubnuoteka [IOK
YTOJ1 IBYTPAHHOTO yIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroJj, JUHEHHbIN bubnmnorexa [{OK
yTOJI ABYTPAHHOIO yrja https://m.edsoo.ru/c7c777ed
[leprieHIUKYIAPHOCTH
38 IJIOCKOCTEN: MPU3HAK bubnmnorexa [JOK
MEPHEeHIUKYIIPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[leprieHIUKYIAPHOCTH
39 IJIOCKOCTEH: MpU3HAK bubnmnoreka [IOK
MEPIIEHANKYISPHOCTH JIBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[lepnieHAUKyYIAPHOCTH
40 IIJIOCKOCTEN: MPU3HAK bubnunoreka LIOK
MEPIEHAUKYISIPHOCTH IBYX https://m.edsoo.ru/ba75dcS57
IIJIOCKOCTEN
A1 Teopema o TpEx bubnuoreka [JOK
MEePIIEHANKYISIpax https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx bubnuoteka [{OK
MEPIEHIUKYJIIIpax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bubnuoteka [{OK
NEPIEHIUKYISAPaxX https://m.edsoo.ru/91246736
44 KouTponbsHas padora o bubnnoreka [OK
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45

temaM "lleprieH UKy pHOCTb
MPSAMBIX U IUIOCKOCTEN" 1
"Vl MEXIY NPSIMBIMH U
II0CKOCTAMHU"

[ToHsiTHE MHOTOTpaHHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OTpaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH;
pa3BEPTKa MHOTOTPaHHUKA

https://m.edsoo.ru/5b971ef3

bubmnorexa LIOK
https://m.edsoo.ru/2d24e873

46

[Ipu3ma: n-yronpHas npusma;
I'PaHU U OCHOBAHUS MPU3MBI;
npsiMasi 1 HAKJIOHHAs TPU3MBI;
OOKOBast U MOJIHAS
MOBEPXHOCTh MPU3MBbI

bubmnorexa IIOK
https://m.edsoo.ru/b4ad63ad

47

48

[Tapannenenunen,
MIPSAAMO YT OJIbHBIN
MapajieIenuIea U €ro
CBOMCTBA

[Inpamua: n-yronbHas
NApaMUJia, TPaHA U OCHOBAHUE
MUpaMU/Ibl; OOKOBAs M MOJIHAS
MTOBEPXHOCTh MUPAMUBL;
IIPaBUJIbHAS U YCEUEHHAs
nupamuaa

bubmnorexa IIOK
https://m.edsoo.ru/8a7be683

bubnmunoreka LIOK
https://m.edsoo.ru/fblcd0a5s

49

[IpaBuIBEHBIE MHOTOTPAHHUKU:
MOHATHE MPABUIBHOTO
MHOTOTPAaHHUKA; TPaBHIIbHAS
npu3Ma 1 IpaBUIbHAS
UpaMu/Ia; IPaBHIbHAS
TpeyroyibHas MupaMuza u
MpaBUJIbHBIN TETPadaAp; KyO

but6mmoreka [IOK
https://m.edsoo.ru/074c8865
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HpeZ[CTaBJ'ICHI/IC O IMPaBHUIIbHBIX

but6mmoreka [JOK

30 VHOTOIpaRHa. OKTaAP, https://m.edsoo.ru/a0fddSbf
JOJIEKa’Ip U UKOCAIP.
CumMeTpusi B IpOCTPAHCTBE:
CUMMETpPHUS OTHOCUTEIHHO
TOYKH, IPSMOH, TIIOCKOCTH.
51 9JIeM€;HTrI)>I CI/IM’MeTpI/II/I B bubmmorexa [OK
https://m.edsoo.ru/b9e777d9
nUpamMuiax,
napajuieNenurneniax,
MIPABUIIBHBIX MHOTOTPAaHHUKAX
Brruncienue 31eMeHTOB
52 MHOTOTPaHHUKOB: pEOpa bubmmorexa TIOK
’ https://m.edsoo.ru/6cdbecef
JMaroHau, yribl
[Tnomans 6okoBOI
MOBEPXHOCTH U TIOJIHOM
53 ITOBEPXHOCTH NPSMOU IPU3MBI, bubnmnoreka LIOK
IUIOLIaAb OCHOBaHUH, TeopeMa https://m.edsoo.ru/37d84157
0 OOKOBOIA MOBEPXHOCTH
MPSIMOU IPU3MBI
ITnomans 60KOBOI
MMOBEPXHOCTH U MTOBEPXHOCTH
s4 MIPaBUJILHOM NTUpaMUbI, bubnmnoreka LIOK
TeopeMa o IJIo1a I OOKOBOM https://m.edsoo.ru/5603e30b
MMOBEPXHOCTH YCEUEHHOM
MU PAMUJIBI
55 KonTponpsHas padorta o teme bubnmnoreka [JOK
"MHororpaHHuKHN" https://m.edsoo.ru/a95f5c04
N bubmoreka [IOK
°6 | Toustue 06 obréme https://m.eds00.ru/7ad0020b
57 O0BEM nupamMuIbl bubmmorexa HOK

https://m.edsoo.ru/235171b3
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bubnunoreka LIOK

>3 O6%.EM mapaMHIEL https://m.edsoo.ru/f47dfefd
N bu6mmoteka [JOK
59 O6%.EM mapaMHIEL https://m.edsoo.ru/79¢10312
N bu6mmoreka [JOK
60 O6%.EM mapaMHIEL https://m.edsoo.ru/2faadc3f
N bu6mmoteka [JOK
61 O61Em mpusMEI https://m.eds00.ru/79853608
N bu6mmoteka [JOK
62 O6BEM MpH3MEI https://m.edsoo.ru/1e053890
N bu6mmoteka [IOK
63 O61EM npusMEI https://m.edsoo.ru/482d3f51
64 KonTponsnas pabora o teme bubnmnoreka LIOK
"OOBEMBI MHOTOT'PAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, 00061IICHNE
65 cUcTeEMAaTU3alus 3HAHUI. bubnmmoteka LIOK
[TocTpoeHue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
IToBTOpEeHUE, 0000IICHNE
cucTeMaTu3alus 3HaHUI.
o | e oo B LOK
Y ABY . ’ https://m.edsoo.ru/f7792ba9
TOYKH JO MPSMOU, OT TOUYKH JI0
TIJIOCKOCTH, MEXITY
CKPEITUBAOIITUMUCS ITPSIMBIMH
but6mmoreka [IOK
67 Hrorosas koHTpOnbHAs padoTa https://m.edsoo.ru/b9146bc0
[ToBTOpEHwUe, 0606HI€HI:I€ Bubsmorexa LIOK
68 cucTeMaTH3alus 3HAHUM.

Brluucnenue yrios: Mexay

https://m.edsoo.ru/56765e8b
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CKPEIHBAOIIMMUCS
MPSAMBIMHU, MEXIY NPAMOU U
IJI0CKOCTBIO, IBYTPaHHBIX
YTJIOB, YIJIOB MEXAY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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11 KUIIACC

KoaunuyecTBO yacoB

DJIEeKTPOHHbIE HU(POBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTuyeckue oOpa3oBaTeJibHbIE
n/n Bcero U3YyYCHUS
padoThI padoThI pecypchl
Cdepa n map: neHTp, paanyc
1 ,Z[P(Iié)ll\feTp' nﬂrc))n?a)lb P> Paye, 1 bubmuoreka [JOK
’ https://m.edsoo.ru/0341bc2b
MOBEPXHOCTH C(ephl
B3aumuoe pacnionoxxenue
) cthepsl U MIOCKOCTH; 1 bubnuoreka [HIOK
KacaTeJIbHas IIOCKOCTH K https://m.edsoo.ru/bed12a43
cthepe; momanb chepsl
3 Nzo0paxenue chepsl, mapa 1 bubnuoreka [HIOK
Ha iockocTu. CedeHus mapa https://m.edsoo.ru/bc15f712
[nnuHapudeckas
MMOBEPXHOCTH, 00pa3yIOIINe
4 HWIMHAPUYECKON 1 bubnmmoreka LIOK
MOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
UWJIUHIPUYECKON
TTOBEPXHOCTH
[Hunuuanap: ocHoBaHus U
KOBasl IOBEPXHOCTD
5 ggp;y}om(;ﬂeg oc(:': nJ;oma)n, 1 bubmorexa TIOK
. o https://m.edsoo.ru/188f6216
OOKOBOM M MOJTHOM
TTOBEPXHOCTH
N3o0paxenue nuauHIpa HA
mI0CcKOCTH. Pa3BépTka
uunuuapa. CeyeHus Bubsiorexa [IOK
6 IUIUHIpPA (TUTIOCKOCTHIO, 1

NapajuIeIbHON WU
MEPIEHIUKYJIISIPHON OCH
UATTUHIPA)

https://m.edsoo.ru/016e25eb
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KoHnueckast mOBEpXHOCTB,
o0pa3yrolre KOHH4eCKON

but6mmoreka [JOK

7 MIOBEPXHOCTH, OCh M BEPILIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHoBanue u

3 BeplInHa, oOpasyromas u bubnuoreka [IOK
0Ch; IUIOIIAb OOKOBOH U https://m.edsoo.ru/897dd3b2
MOJIHOM MOBEPXHOCTHU
Y CceyEHHBIN KOHYC:

9 00pa3yroIue 1 BBICOTA; bubnmnorexa [{OK
OCHOBaHUS U OOKOBas https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N306pakenue KoHyca Ha
II0CcKOCTH. Pa3BépTka

10 KoHyca. CeueHust KoHyca bubnmnoreka [IOK
(TITOCKOCTBIO, MapajlIeTbHOM https://m.edsoo.ru/Obde1be8
OCHOBaHHUIO, U TJIOCKOCTHIO,

MIPOXOASIIEH Yepe3 BEPIIUHY)

11 KomOunamus Ten BpameHus bubmmoteka [IOK
A MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMMCaHHbBIN

12 okoJio cepsl; chepa, bubnmnoreka [JOK
BIIMCAHHAS B MHOTOIPaHHUK https://m.edsoo.ru/0b136158
WJIU B TEJIO BpPAILICHUS

13 g?ﬁﬁiﬁiﬁiﬁfﬁfﬁ Bubmiorexa LIOK

N https://m.edsoo.ru/26a03fb7
00BEMOB TeEI
. bubnuoteka [{OK

14 O0bEM upHApa, KoHyca https://m.edsoo.ru/5513d87b

15 O0BEM mapa u MmIoIIa b bubnuoteka [{OK
cthepsl https://m.edsoo.ru/d189bde2

16 [TomoOHBIC Tena B but6mmoreka [JOK
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npoctpancTBe. COOTHOIICHUS
MEXIY TUIOLIaASIMU
MOBEPXHOCTEH, 00BEMaMU
MOAOOHBIX TEN

KonTponsHas pabdora o

https://m.edsoo.ru/810cfleb

17 temam "Tena BpamieHus" u bubmmorexa [OK
" ”p IH https://m.edsoo.ru/4a33a8ab
OOBemMBI TEI
13 Bekrop Ha miockocty U B bubnmnoreka LIOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoXxeHHe U BhIYMTAHUE bu6mmoteka [IOK
BEKTOPOB https://m.edsoo.ru/23f4£f089
20 YMHOKEHUE BEKTOpA HA bubnuoreka [HIOK
qHCIIO0 https://m.edsoo.ru/dee379b
Paznoxenne BekTopa no Tpém Bubnmorexa [OK
21 HEKOMILJIAaHAPHBIM BEKTOPaM. https://m.edsoo.ru/a28fd74e
[IpaBuiio mapannenenumnena — )
Pewienue 3agay, cBsI3aHHBIX C Bubmorexa [IOK
22 TPAMCHCHHCM NpasHil https://m.edsoo.ru/5a827900
JIEUCTBUM C BEKTOpaMH
KoopanHatHO-BEKTOPHBIN BuGmuorexa LIOK
23 METOZ TIpI PEMICHITH https://m.edsoo.ru/d3alfe30
T€OMETPUUECKHUX 3a7a4
[IpssMmoyronpHas cucrema
KOOPJAMHAT B IPOCTPAHCTBE. Bubmiorexa [[OK
24 KOOPHH? ATbl BEKTOPA. https://m.edsoo.ru/48db7058
[Ipocreiimue 3axaun B
KOOpAMHATaX
Yroa Mex1y BEKTOpaMHu. Bubsiorexa [IOK
25 CKamApHOE MPOU3BECHHC https://m.edsoo.ru/725effc4
BEKTOPOB
2% Brruucnenue yrioB Mexay bubnnoreka [{OK

MMPpSAMBIMHU U IIJIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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Kontponshas pabota mo Teme

but6mmoreka [JOK

27 Bexroper v K?OpﬂHHaTH B 1 https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHuUE, 0000IICHNE U

73 cUCTeEMAaTH3alM 3HAHUH. 1 bubmnorexa LIOK
OcHoBHbI€ (UTYpPBI, (HAKTHI, https://m.edsoo.ru/1780baSd
TEOPEMBI Kypca INTaHUMETPHH
[ToBTOpEeHue, 0006IICHUE U

29 cucTeMaTHU3aIus 3HAHWI. 1 but6mmoreka [JOK
OcHoBHbIe (HUTYPBI, (HAKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca INIAHUMETPUH
[ToBTOpEeHUE, 0000IICHNE U

30 cUCTeEMATH3alMA 3HAHUH. 1 bubmnorexa IJOK
3amauu MIaHUMETPUU U https://m.edsoo.ru/7491efe0
METO/JIbI UX PEIICHUS
[ToBTOpeHue, 0006IICHUE U

31 cucTeMaTu3alus 3HaHUH. 1 bubnmmoreka LIOK
3aja4yu TJIAHUMETPUU U https://m.edsoo.ru/4dffda97
METO/bl UX PEIICHHS
IToBTOpEeHUE, 0000IICHUE U
CHCTEMAaTH3aIlus 3HAHUH. Bubmorexa [IOK

32 OcnoBHEIE GUrypsi, GaxTe, I https://m.edsoo.ru/74b2ad91
TEOpEMBI Kypca
CTEPEOMETPUH

33 Nrtorosast KOHTpoIBHAS 1 bubnmnoreka [JOK
pabota https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEeHue, 0600IICHUE 1 1 bubnunoreka LIOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB 34

[10 [TPOITPAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT O
IMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

METOAUYECKUE MATEPUAJIBI IJIAA YYUTEJIA

HOUPPOBBLIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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