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HHOACHUTEJIBHAA 3AIIUCKA

PaGouas mporpamma yae6HOro Kypca «I'eomerpusi» 6a30Boro ypoBHs s oOydatonuxes 10 —
11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOrO TroOCyIapCTBEHHOrO 00pa30BaTEILHOIO
CTaHJapTa CpenHero oOmero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMH,
NPEIBSBIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAIUIMKA POCCHICKOrO 00pa3oBaHUS.
Peanmzanus mporpaMmbl 00€CIIEYHBACT OBJIAJICHHE KIFOUYEBBIMH KOMIICTCHIIMSIMU, COCTABIISIOIIINMU
OCHOBY Ul CaMOpa3BUTHsS M HENPEPHIBHOIO OOpa30BaHUs, LEIOCTHOCTh OOMICKYJIbTYPHOTO,
JIMYHOCTHOI'O 1 ITO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU O6y‘-IaIOH_[I/IXC$I.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHOoCTh yueOHOTO Kypca TEOMETpHH Ha YpPOBHE CpeJHero oO0mero oOpa3oBaHHS
00yCIIOBJIEHa IPAKTUYECKON 3HAUMMOCTBIO METANIPEAMETHBIX M MTPEIMETHBIX PE3YJIbTATOB O0yYCHHS
reOMETpUM B  HANPABICHMM  JUYHOCTHOTO  pa3BUTUS  OOydaromwuxcsi, (OpMUPOBAHUS
(GYHKIIMOHATPHOW MaTEeMaTH4YeCKOW TPaMOTHOCTH, H3y4YeHUS JAPYruX Yy4eOHBIX IUCIUILIMH.
PazButne y oOyyarommxcsi NpPaBUJIBHBIX TPEACTABICHUH O CYNIHOCTH U MPOUCXOKICHUU
rE€OMETPHUECKUX a0CTPAKIMA, COOTHOIICHHH PEATBHOTO W HJICAIBHOTO, XapakTepe OTpPaKeHUs
MaTeMaTHYeCKON HAyKOW SBIIEHUH U MPOILECCOB PEAbHOIO MUPA, MECTE TEOMETPUH B CHCTEME HayK
U pPOJMM MATeMAaTHUYECKOTO MOJICIMPOBAHHUS B HAay4YHOM TMO3HAaHUM M B MPAKTHKE CIHOCOOCTBYET
(bOopMHPOBAHNIO HAYIHOTO MHUPOBO33PEHUS YUAIIUXCS, & TAK)KE KAUeCTB MBIIIJICHUS, HEOOXOIMMBIX
JUTS aIaliTallik B COBPEMEHHOM OOI1IeCTBE.

I'eomerpust sBisieTcst OJHMM K3 0a30BBIX IPEIMETOB HA YPOBHE CpEIHEro OOIIero
00pa3oBaHMsl, TaK Kak 00ecredrBaeT BO3MOKHOCTh U3YUYEHHUS KaK AUCIUILINH €CTECTBEHHO-HAayYHOU
HaNpPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllIeHHE, GOpMUPYEMOE NPU M3YyYEHUH OOYy4YaroIIMMUCS MOHSATHIHBIX OCHOB
T€OMETPUH U MOCTPOEHUM LEMOYKH JOTMYECKUX YTBEPXKIAECHUI B XOJ€ pPEIICHUS TeOMEeTPUUYECKUX
3a/la4, yMEHHE BBIBUTATH U OMPOBEPraTh THIIOTE3bI HEMTOCPEACTBEHHO UCIIONB3YIOTCS TIPU PEIICHUN
3a]]a4 €CTeCTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHne OpHEeHTHPOBATHCS B MPOCTPAHCTBE WUTPAET CYHNIECTBEHHYIO POJIb BO BCeX 00IACTSIX
JesITeNbHOCTH 4YeioBeka. OpHEeHTalMsl 4eJOBeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOIUMOE
YCJIOBHE €r0 COIMAJIBHOrO ObITHA, (opMa OTPaKEHUs OKPYXKAIOIIET0 MHUPA, YCIOBUE YCIELIHOT'O
MO3HAHUSI W aKTHBHOTO TPeoOpa3oBaHUs JEHCTBUTEIbHOCTH. OnepupoBaHUEe MPOCTPAHCTBEHHBIMHU
oOpazaMu OOBETUHSIET pa3HbIE BHIBI y4EOHOW W TPYJOBOH NEATETHHOCTH, SBISETCS OIHUM W3
npodeccnoHaTbHO BaKHBIX KaueCTB, MOITOMY aKTyalbHa 3a/ada ()OPMUPOBAHUS y OOYyUaIOIINXCS
MPOCTPAHCTBEHHOT'O MBIIUIEHUS! KaK Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOI'O
KOMIIOHEHTA B TIOJITOTOBKE K MPAKTUIECKOH MESTETHHOCTH 110 MHOTHM HAIPaBJICHUSIM.

[lens ocBoeHUsT mporpaMMbl yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE OOyUECHHS —
obmieoOpa3oBarenbHOe W OOIIEKYIbTYpHOE pa3BUTHE OOydaloOIUXCs uepe3 oOecreueHue
BO3MOYKHOCTH TPUOOPETEHHsI M HCIIOJIB30BaHMA CHUCTEMATHYECKUX T'€OMETPUUYECKHX 3HAHUU U
NeHCTBUM, CHEU(PUYHBIX T'€OMETPUH, BO3MOKHOCTH YCIEUIHOTO MPOJODKEHHUS 00pa3oBaHUS IO
CHEIHATbHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM ['€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 6a30BOM ypOBHE IpeaHa3HaueHa JAJsl 00ydaroluXxcs CpenHei
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTpyJHEHUH Ha YpPOBHE OCHOBHOIO OOIIEro



oOpaszoBanms. Takum oOpazom, oOydaromuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIHE
MaTeMaTHYeCKUe YMEHHS, CBSI3aHHBIE CO CHEIU(PUKON reoOMEeTpuu U HEOOXOAMMbIE AJIS KU3HU B
COBpeMEHHOM ob0miecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOXKHOCTh H3YyYUTh TE€OMETpUI0 Ooiee
ry0OKO, ecnd B JAJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B TE€OMETPHUECKUX 3HAHUSX B
npodeccuoHanbHOM e TEIbHOCTH.

JlocTukeHre 1enu OCBOEHHUS MIpOorpaMMbl 00ECIEUMBAETCS PEIIEHHEM COOTBETCTBYIOLINX
3agad. [IpuopureTHpIMU 3aadamMu OcBoeHHs Kypca «['eomerpum» Ha 0azoBoM ypoBHe B 10—11
KJ1accax sBIISIOTCS:

e (opmupoBaHUE MPEACTABICHUS O T€OMETPUU KaK YacTU MUPOBOI KYyJIbTYpbl U OCO3HAHHE

e€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHUE MPEACTABICHUS O MHOTOIPAHHUKAX M TEJNaX BPALICHHS KaK O BaKHEUIIUX
MaTEeMaTHYECKUX MOJENAX, IO3BOJISIONIMX OIUChIBATh W H3y4aTh pa3HbIC SBICHUS
OKPY>KaIoILero MUpa;

e (opMHUpOBaHHME YMEHHsS paclo3HaBaThb HAa YEPTEKaX, MOACISIX U B PEATbHOM MHpE
MHOTOTPaHHUKU U TeJla BPALICHUS;

® OBIQJCHHME METOJAaMHM pEUICHMs 337ad Ha TIOCTPOCHUS Ha  HM300paKCHUSX
MIPOCTPAHCTBEHHBIX (pUTYD;

e (opMHUpOBaHHE YMEHHUS ONIEPUPOBATH OCHOBHBIMHU MOHATUSMHU O MHOTOTPAaHHUKAX M TeJax
BPAICHHUS U MX OCHOBHBIMH CBOWCTBAMH;

® OBJIQJICHHWE AITOPUTMaMH pEHICHUS OCHOBHBIX THIIOB 3a/a4; (OPMHPOBAHUE YMEHUS
MPOBOJIUTh ~ HECIIOKHBIE  JIOKa3aTEeNbHBIE  PAcCCY)KICHHS B XOJI€  pEIIeHUs
CTEPEOMETPUIECKUX 3a/1a4 U 33/1a4 C IPAKTUIECKUM COJIePKAHUEM;

® Dpa3BUTHE  UHTEUIEKTyaJbHBIX W  TBOPUECKHMX  cHocoOHocTell  oOydaromuxcs,
MO3HABATEIBHON aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIIIICHUS;

e (opmupoBaHue (YHKIMOHATBHOM TPAMOTHOCTH, PpEJIEBAHTHONM TE€OMETpUU: yMEHHE
pacro3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX TMOHSATHHA, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peanbHBIX JKU3HEHHBIX CHUTYalUsAX M TPU H3YYEHUH JAPYIHMX Y4eOHBIX IpPEIMETOB,
MIPOSIBJICHUS 3aBHCUMOCTEHN M 3aKOHOMEPHOCTEH, OPMYINPOBATh UX HA S3BIKE TEOMETPUHU
M CO3/1aBaTh TEOMETPHUYECKHE MOJIEIH, MPUMEHSATh OCBOCHHBIN I€OMETPUIECKHI armapaT
JUIL  pelleHus] TNPaKTUKO-OPUEHTHPOBAHHBIX 3ajay, HHTEPIPETHPOBATH U OIEHUBAThH
MIOJTyYeHHBIE PE3YJIbTaThI.

OTIUYATENBHOW OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIIOYCHHE B KYpC CTEPEOMETPHH B
Havaje ero M3y4eHHWs 3ajad, pelraeMblX Ha yYpOBHE WHTYHUTHBHOTO TIO3HAHUS, W ONpPEACIEHHBIM
o0pa3oM opraHu3oBaHHass pa0oTa HaJ HHUMH, YTO CHOCOOCTBYIOT Pa3BHTHIO JIOTUYECKOTO H
MPOCTPAHCTBEHHOT'O MBIIIICHHS, CTUMYJIUPYET NPOTEKaHWE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET
K JaJIbHEHIIEMY U3YUYEHHIO MTPEIMETA.

[Ipennmouyrenne OTHAETCS HATIATHO-KOHCTPYKTUBHOMY METONYy OOYYEeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEIMETHO-TIIPAKTHUECKON
JesaTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUNA Y YYalIUXCS B Kypce CTEpEOMETpUHU
MPOBOAMUTCS 3a CYET pEIIeHUs 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX 00pa3oB M 3aJady Ha
OTEpUpPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CoznmaHue oOpaza MPOBOAMTCS C OMOPOH Ha
HarJIsiTHOCTh, a ONEPUpPOBaHHE OOPa30M — B YCIIOBUSAX OTBJICYEHHS OT HArJISAHOCTH, MBICICHHOIO
M3MEHEHHS €TI0 HCXOHOTO COMNEPKaHMS.



OcHOBHBIE  cojepkarelibHble  JUHMM  Kypca «l'eomerpum» B  10-11  kiaccax:
«MuororpanHukny», «lIpsMble U MJIOCKOCTH B MpocTpaHCTBe», «Tema BpamieHus», «Bektopbl u
KOOPJAMHATHI B MPOCTpaHcTBE». DOpMUPOBAHKE JOTUYECKUX YMEHUN pACTIPENCIISIETCS HE TOJIBKO IO
coZiep KaTeNIbHBIM JIMHUSM, HO U IO TOAaM 00y4YeHHsI Ha YPOBHE CPETHET0 0011ero o0pa3oBaHus.

Copep:xanue o0pa3zoBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yjIbTaTaM OCBOCHHUS paboueit
MIPOrpaMMBbI, pacHpele€HHbIM 0 TofaM OOy4YeHUSs, CTPYKTYpUPOBAHO TaKUM O0pa3oM, YTOOBI
OBJIQJICHUE TE€OMETPUYECKHUMH TOHATUSIMU M HaBBIKAMHU OCYIIECTBIUIOCH IOCIIEIOBATEIbHO U
MOCTYNATENbHO, C COOJII0ICHUEM TPUHITUTIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIFOYATUCH B
OOIIYI0 CHCTEMY T€OMETPHUYECKHUX IMpeICTaBICHU oOyJarommxcs, paciupsis u yrayomss eé,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBSA3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenne reomerpuu orBojauTcs 2 yaca B Henenmo B 10 kiacce u 1 yac B Hepenmo B 11
KJIacce, BCero 3a JiBa roga ooydenwus - 102 yueOHbIX daca.
COAEPXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ VIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATHS cTepeoMeTpur. Touka, mpsMas, MIOCKOCTh, TPOCTpaHcTBO. [lousaTue 06
AKCMOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anMHOe pacnosokeHue NpsMBIX B IIPOCTPAHCTBE: IEPECEKAOLIMECS, NapAJIICIbHBIE U
CKpelmuBaromuecss Inpsamble. IlapaueabHOCT HPSAMBIX M INIOCKOCTEM B IIPOCTPAHCTBE:
napajuieJbHbIe IPSIMbIE B IPOCTPAHCTBE; MAPATUIEIBHOCTh TPEX MPAMBIX; NAPAIIEIBHOCTD IPSIMOM U
IJIOCKOCTH. YTJbl C COHANPAaBICHHBIMU CTOPOHAMH; Yrojl MEXKJY HIpPSIMBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh TUIOCKOCTEN: MapaJUIeNbHbIE IUIOCKOCTH; CBOMCTBA MapaJIECIbHBIX IJIOCKOCTEM.
[Ipocrelimme mnpocTpaHCTBEHHBIE (GUTYpHl HA TUIOCKOCTH: TETpaj’ap, KyO, Napailiesienurne];
IIOCTPOEHUE CEYEHUH.

[lepneHauKyISIPHOCTh MPSAMOM M IUIOCKOCTHU: NEPIEHAUKYJSPHBIE MPsSMbIE B IMPOCTPAHCTBE,
MIPSIMBIE TIAPAJIENIBHBIEC U ITEPIICHIUKYIISPHBIE K IUIOCKOCTH, MPU3HAK NEPIEHANKYJIIPHOCTH IPSIMOM
U IUIOCKOCTH, TEOpEMa O MNPAMOW MEPHEHIAUKYJISIPHON IUIOCKOCTH. YTIIBI B NIPOCTPAHCTBE: YroJl
MEXAYy MNpAMONM M IUIOCKOCTBIO; JBYIpPaHHBIA YroJj, JIMHEHHBIM yrosl JBYTPAaHHOTO YIUIA.
IlepnieHuKyIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKM JI0 IIJIOCKOCTH, PACCTOSHUE OT NPSAMOU 10
IUIOCKOCTH, MPOEKIUS (QUIypbl Ha IJIOCKOCTh. IleprneHauKynspHOCTh IJIOCKOCTEH: MpU3HAK
MEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. TeopemMa o TpEX nepneHauKyIspax.

MHoOrorpaHHUKHU

IloHsiTIE MHOTOTrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIITYKJIBIE M HEBBIMYKIIbIE
MHOT'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipu3ma: N-yronpHas npusma; TpaHd U OCHOBAHMS
NpU3MBl;, TpsMas W HaKJIOHHAas NpPU3Mbl; OOKOBass M TMOJHAas TOBEPXHOCTb IPU3MBIL.
[Tapannenenunen, NpsAMOYroOJbHBIA MapajiesieuNe] U ero cpoicrBa. [lupammpa: N-yrosbHas
NUpaMy/ia, TPaHM W OCHOBAaHHWE NHUpPaMHUAbl; OOKOBas W TOJHAs IOBEPXHOCTb IMUPAMUJIbI;
MpaBUJbHAasE M yCe4Y€HHas IUpamMuga. OJIEMEHThl MNpuU3Mbl UM nupamuasl. lIpaBunbHbIE
MHOTOTPAaHHUKH: TIOHATHE IIPAaBUJIBHOIO MHOTOIPDAHHMKA; IpaBUJIbHAs NpPU3Ma W IPaBUJIbHAA
NUpaMyU/Ia; MpaBUWIbHAS TPEYrojibHas MUpaMUAa M NpaBWIbHBIN TeTpasap; KyO. [IpencraBnenue o
IIPaBWJIBHBIX MHOTOTPaHHUKAX: OKTa’dAp, N0AEKadIp U ukocazap. CedeHus IpU3Mbl U TUPAMHUIBI.

CuMMeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEJIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DNIeMEHThl CUMMETPHUH B IUpaMUAax, Napajuienenuneaax, IpaBuibHbIX MHOTOIPAHHUKAX.

Brruucnenue >1eMEHTOB MHOTOTPAHHHKOB: pEOpa, nuaroHanu, yriael. [lnomans OokoBoi
MOBEPXHOCTU U TIOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIAAb OCHOBAaHHM, TeopemMa 0 OOKOBOI
MOBEPXHOCTU MNpsIMON TNpu3MbL. [lnmomiane OOKOBOM IMOBEPXHOCTH M MOBEPXHOCTU MPaBHILHOU
MUpaMHJIbI, TEOpEMa O IIomaan yceuéHHoi nupamuabl. [lonstue o6 o6béMe. OObEM MUpaMUIBL,
MIPU3MBL.

[TonoOubie Tema B mpocTpaHcTBe. COOTHOWICHHS MEXAY IUIOIAASMU ITOBEPXHOCTEH,
o0BEMaMu MOAOOHBIX TETI.



11 KJIACC

Tesna Bpamenus

Hunuaapuyeckass MOBEPXHOCTb, OO0pa3yrolue IMUWIMHIPUYECKOH IOBEPXHOCTH, OCh
HWIMHIPUYECKON oBepXHOCTH. Llunuuap: ocHoBaHus U OOKOBas MOBEPXHOCTh, 00pa3yrolas U oCh;
TUIOIIA b OOKOBOH 1 MOJTHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, O0Opa3ylolIMe KOHUYECKOH MOBEPXHOCTH, OCh M BEpIIMHA
KOHHYECKOH moBepxHocTu. KoHyc: OCHOBaHME U BEpIIMHA, 00pa3yIoIias U 0Ch; IOl OOKOBOM U
MOJIHOM TOBEPXHOCTU. YCEUEHHBI KOHyC: o0Opasyloliue U BbICOTA; OCHOBaHUS U OOKOBas
MTOBEPXHOCTb.

Chepa wm map: UeHTp, paamyc, TUAMETp; IUIOMIAb MOBEpXHOCTH cdeprbl. B3ammnoe
pacrionokeHue cepbl U IUIOCKOCTH; KacaTesbHas TNIOCKOCTh K cepe; miomans chepsl.

N3o06paxxenue Ten BpalieHus Ha III0CKOCTH. Pa3BépTka numuHapa u KoHyca.

KoMb6unammu Ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCAHHBIA OKOJIO chephl;
cdepa, BIMcaHHAS B MHOTOT'PAaHHHK, UJIH TEJIO BPAILICHHS.

[lTonssitue 06 o00bEéMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Mapaijiesienumneaa u cieactsus uz He€. O0bEM munuHapa, konyca. O0bEM 1apa u
IJI01ab ChEephl.

[lonobuble Tenma B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAJIMHU TOBEPXHOCTEH,
o0bEMamMu MOAOOHBIX TEI.

Ceuenus muMHIpa (MapauieNbHO U NEPIEHANKYISIPHO OCH), CEYSHHs KOHYca (TapaienbHoe
OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILUHY), CEUECHNUS 11apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctd U B npoctpaHcTBe. ClOoK€HHE M BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. PasnmoxeHue BekTopa mo TpEM HEKOMIUIaHapHbBIM BekTopaM. IIpaBuio
napajienenunena. Pemenue 3anad, CBA3aHHBIX C MPUMEHEHUEM MpaBUJl ACHCTBUN C BEKTOPAMH.
[IpsamoyronbsHasg cucteMa KOOpauHAT B TpocTpaHcTBe. KoopanHaTtel BekTopa. [Ipocreiime 3a1aun B
KOOpJuHaTax. Yroja Mexay BekTopamu. CKalspHOE MPOU3BEACHHUE BEKTOPOB. BhlumciieHue yrion
MEXIY IPSIMBIMH U IIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METO/I PU PEIICHUH T€OMETPUUECKUX
3az1ad.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHHS IPOrpamMMbl y4eOHOro mpenMera «MaTemaThukay
XapaKkTepU3yIOTCS:

I'pa:knanckoe BocnuTaHue:

cOPMUPOBAHHOCTHIO  TPAKIAHCKOW  TMO3WIMH  OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOINECTBa, MPEICTABICHUEM O MAaTeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SIBJICHHM, MPOIEAYp IPaskIaHCKOTO 001IecTBa (BHIOOPHI,
OTIPOCHI U Tp.), YMEHHEM B3aUMOJIEHCTBOBATh C COIMATBHBIMU MHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIMSAMU ¥ Ha3HAYEHUEM.

IIaTpnoTnyeckoe BOCIMTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUICKOM TPakJTaHCKON HIEHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY U
HACTOSIIIEMY POCCHICKOM MaTeMaTHUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHHUSIM POCCHUUCKHUX
MAaTEMaTUKOB M POCCHUHCKON MAaTE€MaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX JOCTHKECHUN B
IPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAaHHMEM  JYyXOBHBIX  IIEHHOCTEH  poccuiickoro  Haponaa;  cHOpMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO IOBEJIECHUSI, CBSA3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTIKEHHM HAyKH U JIEATEIIbHOCTHIO YUY€HOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOMUYMBOTO OYAYILIETO.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MUY, BKIIOUasi SICTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEUICHUU, PaACCYKIEHUN; BOCIPUUMYMUBOCTHI0 K MATEMaTHYECKUM AacleKTaMm
Pa3IMYHBIX BUJIOB HCKYCCTBA.

du3nyecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHITh MaTEMaTUUECKHUE 3HAHUS B MHTEPECax 3JI0POBOTO U
6e3omacHOro o0pa3a KU3HHU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO (370pOBOE MHUTAHHUE,
cOamaHCHPOBAHHBIN PEXKUM 3aHATHHA U OTABIXA, perylspHas Gu3nUecKas aKTUBHOCTS); GU3UUYECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATHUSAX CIIOPTUBHO-03/JOPOBUTEIBHOMN JESITEIIBHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPY/Y, OCO3HAaHUEM IIEHHOCTU TPYIOJIIOOMS; MHTEPECOM K Pa3IUIHBIM chepam
npodeccHOHABHON N1eATENhbHOCTH, CBS3aHHBIM C MAaTEMaTHKON W €€ MPHIOKEHUSMU, YMEHUEM
COBEpIIaTh OCO3HAHHBIN BBIOOP Oymyiei mpodeccuu U peann30BbIBaTh COOCTBEHHBIEC JKU3HEHHBIE
TIJIaHBI; TOTOBHOCTBIO M CITOCOOHOCTHIO K MaTeMaTHYECKOMY 0Opa30BaHUIO U CaMO0OOpa30BaHUIO HA
MPOTSDKEHUHM BCEH JKU3HU; TOTOBHOCTBIO K aKTHBHOMY YYaCTHUIO B PEIICHWU MPAKTUYECKUX 3a]ad
MaTeMaTU4eCKOW HAMpPaBIEHHOCTH.

IKoJ0ruyecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTBIO  JKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAaHUEM BJIUSHUSA COIHMAIBHO-
SKOHOMHUYECKUX TPOIIECCOB Ha COCTOSIHHE MPUPOAHOM W COLMAJIBbHOW Cpeibl, OCO3HAHUEM
rI100aTBFHOTO XapakTepa HKOJIOTHUECKUX MPOOIeM; OpUEHTAINEH Ha MPUMEHEHHE MaTeMaTHUYeCKHX
3HAHUU JUIS PEIICHUs 3a/1a4 B 00JacTH OKPYXKAIOMIEH Cpelbl, TUTAHUPOBAHMS TIOCTYIKOB M OIEHKU
MX BO3MOKHBIX IMOCIEICTBUH ISl OKPYKAIOIIEH CPEIbI.



LleHHOCTH HAYYHOI'0 TO3HAHHUA:

c(hOpPMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOW MPAKTUKH, TIOHUMAaHUEM MAaTeMaTHYSCKON HAYKH KakK Cepbl 4eT0BEUECKON
JEATEIIbHOCTH, ATAllOB €€ pPa3BUTUA M 3HAYMMOCTH JUI Pa3BUTHUS LHUBUIM3ALMU; OBJIALECHUEM
SI3bIKOM MAaTEMaTUKH U MAaT€MAaTHUYECKOW KYyJbTYypOH KaK CPEICTBOM IO3HAHMS MHPA; TOTOBHOCTHIO
OCYUIIECTBJISITh IPOEKTHYIO U UCCIIEI0BATEIBCKYIO I€ATEIbHOCTh NHAMBUIYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yiabTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro mpenmera «MaTemaTHKa»
XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEpCAIbHBIMU no3HasamenbHIMU Oelicmsusmu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY,  VHUBEPCANbHbIMU — Pe2VAAmUEHbIMU
oelcmseusmu.
1) Vuueepcanvnvie nosnasamenvuvle Oeticmsus, obecneuusarom Gopmuposanue 06aA306bix
KOCHUMUBHBIX NpOYecco8 o0yuarowmuxcs (oceoenue Memooo8 NO3HAHUSL OKPYICAIUie20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayuei).
Ba3oBble 1oruueckue geiicTBUA:
® BBIBINTH M XapaKTepU30BaTh CYIICCTBEHHbIC NPU3HAKK MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOIICHWH MEXIy MOHATUSIMH;, (OPMYIHpPOBATH OMPENCIICHUS MOHSITHIA
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIMU, OCHOBAHUS AJsl 00O0OIIeHUS U
CpaBHEHHSI, KpUTEPHH IPOBOMMOT0 aHAJIH3a,
® BOCIPHHHMATh, (HOpPMyITUpOBaTH W TPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIHHBIC |
OTpHIIATENbHBIC, €MIUHIUYHBIC, YACTHBIEC U OOIINE; YCIOBHBIE;

® BBISIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHUBOpEUMs: B (hakTax,
JTAHHBIX, HAONOJICHUSX W YTBEPKICHUSAX; TMpeaaratb KPUTCPUU IS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
e JenaTh BHIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKITIOYeHNH, YMO3aKIIIOUSHUH TI0 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITEIHHO JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHHUU (MpsIMbIE H
OT MPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIUIO, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS U BHIBOJIBI;

e BBIOMpATH CIIOCOO pelIeHns yueOHO! 3a/1auu (CpaBHUBATh HECKOJIbKO BapUAaHTOB PEIICHMUS,

BBIOMpaTh HanboJiee MOIXO SN C Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).
Ba3oBble nccienoBaTebcKue 1eHCTBUS:
® WCIOJIB30BaTh BOIPOCHI KaK MCCIIEAOBATEILCKUI HHCTPYMEHT TO3HAHUS; (GOPMYIHPOBATH
BOTIPOCHI, (PUKCHPYIONIHE MPOTHBOPEUHE, MPOOIIeMy, YCTaHABIMBATh HCKOMOE M JTaHHOE,
(bopMHpOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

® T[POBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIM  JKCIEPUMEHT, HCCIEAOBaHUE IO
YCTAQHOBJICHHIO  OCOOEHHOCTEHl  MaTeMaTH4ecKoro oOBeKTa, SBJIEHHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKIYy O0OBEKTaMHU, SIBICHUSIMU, TIPOIIECCAMU;

® CaMOCTOSITENBHO (POpMYIHpPOBaTH 0000IIEHUS U BBIBOABI 10 pe3yibTaTaM MPOBEIEHHOTO
HAONIIOJICHNUsI, HWCCIICOBAHMs, OILEHUBATh JOCTOBEPHOCTh MOJNYyYEHHBIX pPE3yIbTaTOB,
BBLIBOJIOB ¥ O0OOIIEHUN;



IIPOTrHO3UPOBATH BO3MOXXHOC Pa3BUTHUEC IIPOLECCA, a TAKIKEC BBIABUI'aTb IIPEAIIOIOKCHUA O
€TI0 pa3BUTHH B HOBLIX YCJIOBHIX.

Pabora ¢ nundopmanmeii:

BBISBJIATH Ne(DUIUTH MHOOPMALIUU, JAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA BOMPOC U JIJIS
pelIeHus 3a/1a49u;

BbIOMpaTh HMH(OpPMAIMIO W3 HCTOYHHMKOB  PA3JIMYHBIX  THUIOB, AaHAJIM3HPOBATH,
CHCTEeMaTH3HpPOBaTh W HHTEPIPETUPOBATH HMHGOPMAIMIO PA3IMYHBIX BHIOB H (OpPM
MIPECTABICHHUS;

CTPYKTYpUpOBaTh  HMH(OpMAIUIO, TMpeacTaBlsATh €€ B Pa3dUYHBIX  (opmax,
WLTIOCTPUPOBATH TPpahuuecKu;

OLICHMBAaTh HAAEKHOCTh HMHQPOPMAIMM IO  CaMOCTOSTEIbHO  CHOPMYIHMPOBAHHBIM
KPUTEPUAM.

2) Yuueepcanvuvie KOMMYHUKAmuHble Oelicmeus, 006ecnedusaom coopMuposarHocns

COUUAJIbHBIX HABLIKOB 06yttai0w;uxc;z.
Oo0uenne:

BOCIIpYMHUMATbL U (1)OpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUSAMHU H LCIIKAMU
O6IIIGHI/I$I; SAICHO, TOYHO, 'PAMOTHO BBIPAXKATHb CBOIO TOYKY 3PCHUA B YCTHBIX U TMCbMCHHBIX
TCKCTAaX, AaBaTb IOACHCHUA IO XOAY PCIICHHUA 3aJadl, KOMMCHTHPOBATH HOHy‘IeHHBIﬁ
pe3yabTart;

B X0/e OOCYXIeHHUsl 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl, TPOOIIEMBI,
penraeMoii 3a/aud, BBICKAa3bIBaTh WJEH, HAIlEJICHHBIC Ha TOMCK PELICHUS; COMOCTABIAThH
CBOHM CYXXICHUA C CY)KACHUAMU APYIrUuXx Y4aCTHHKOB Jualiora, O6Hapy>KI/IBaTB pasiiniuc u
CXOJCTBO TMO3WIMI; B KOPpEeKTHOH QopMe (opMynupoBaTh pa3HOINIACHS, CBOH
BO3paKEHHUSI,

NPEACTAaBIATh PE3YNbTaThl PEUICHUS 3aJadyd, DKCIIEPUMEHTA, HCCIEIOBAaHUS, MPOEKTa;
CaMOCTOSITENILHO BBIOMpPATh (opMar BBICTYIUICHHS C Y4ETOM 33/a4 NpPE3eHTAMH |
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHnuecTBo:

MOHWMATh W WCIIOJIF30BaTh MPEUMYIIECTBA KOMaHIHONH W MHIUBUAYAJIbHONW pabOTHI MpPHU
pemeHnn y4eOHBIX 3a/1a4; MPUHUMATH IEJb COBMECTHOW NESTEIHHOCTH, IJIAHUPOBATH
OpraHM3ali0 COBMECTHOM paboOThl, pacmpelnensTh BUIbl paboT, JOroBapuBaThHCA,
00CyX/1aTh MPOLIECC U Pe3yNIbTaT paboThl; 00001ATh MHEHHUS! HECKOJIBKUX JIIOACH;
y4acTBOBaTh B T'PYNNOBBIX (opmax paboThl (0OCykaeHHs, 0OMEH MHEHHH, «MO3TOBbIE
IITYPMBI» U MHBIE); BBIIOJHATH CBOIO YacTh PabOThl U KOOPJUHUPOBATH CBOM JEHCTBHUS C
JIPYTUMH 4YJ€HaMH KOMaHJbl, OLIEHUBATh KA4eCTBO CBOETO BKJaJa B OOIIMN MPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vhusepcanvuvie pecynamuenvie Oeticmeus, obecneyusarom Gopmuposanue CMblCIO08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTNU.
Camoopranusanus:

COCTABIIATH IJIaH, AITOPUTM PELICHUS 3314, BEIOUPATh CIIOCO0 pelIeHus ¢ yuéToM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIIEHUI ¢ y4éTOM HOBOW MH(pOpMALIUU.

CaMOKOHTPOJIb:



® BJIAJIETh HAaBBIKAMH MTO3HABATEIBHON pedIeKCHn KaKk OCO3HAHHS COBEPLIAEMBIX NEHCTBHMA
U MBICIUTEIBHBIX IPOIECCOB, MX PE3yJIbTAaTOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJISI IPOIIecca U pe3yNbTaTa pelleHHs MaTeMaTHIeCKON 3a/1a4u;

® TPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IpPH PEIICHUH 3a7add, BHOCHUTH
KOPPEKTUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HaWJEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OILICHUBATh COOTBETCTBHE PE3yibTaTa IIeU U YCIOBUSAM, OOBSCHATH PUUNHBI JOCTHKEHUS
WIA HEIOCTHKCHUS Ppe3yJabTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY, [aBaTh OLICHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOYKA, PSAMAas, INIOCKOCTD.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBHUSI U3 HUX IIPU PELICHHH T'€OMETPUYECKUX
3ajad.

OnepupoBath NOHATUAMU: NApAJLIEIbHOCTD U MEPIEHAUKYIISIPHOCTD NMPSAMBIX U IUNIOCKOCTEH.

KnaccugunupoBaTs B3aUMHOE PacHOI0KEHHUE IPSMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JIBYTPAHHBIA yroj, IPaHU JBYTPAHHOTO yIia, pedpo JBYTPaHHOTO
yria; JIMHEHHBIM yroJl ABYTpaHHOro yIila; rpaJyCcHasi Mepa IByITpaHHOTO yrIJja.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHMK, BBINYKJIBIH W HEBBIMYKIbI MHOIOIPaHHUK,
AJIEMEHTBHl MHOTOI'PaHHUKA, IIPABUIIbHBI MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BMJbl MHOTOTPAaHHUKOB (IUpaMUAa; MpHU3Ma, HPSIMOYTOJIbHBIN
napajuiesenune, Kyo).

KnaccugunupoBaTe MHOrOrpaHHUKH, BEIOMpasi OCHOBaHUS JUIsl KJIacCU(PUKAUU (BBITYKJIbIE U
HEBBINYKJIbIE MHOTOTPAHHMKH; IPABWIBHBIE MHOTOTPAaHHUKHU; MPSAMbIE M HAKIOHHBIE IPU3MBI,
napasJiesIenune bl).

OnepupoBath NOHATHUAMH: CEKYIas MIOCKOCTh, CEYeHHE MHOTOTPaHHUKOB.

OOBACHATH PUHITUTIBI TIOCTPOCHUS CEUCHHM, UCTIOIB3YSI METOJI CIIE/IOB.

CrpoutTh ced4eHHMs] MHOTOTPAHHHMKOB METOAOM CJIENIOB, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3a1aun Ha HaxOXIAEHHE T€OMETPUUYECKUX BEJIWYUH MO oOpas3laMm WU alropuTMam,
MIPUMEHSISI U3BECTHBIE AHAJTUTUUYECKHE METOJIbI MIPH PEIICHUH CTaHIApPTHBIX MaTeMaTHUECKHUX 3ajad
Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMS TOUKaMH, OT TOUKH JI0 IIPSIMOM, OT TOYKHU [0 IIOCKOCTH,
MEXy CKPELMBAIOIIMMUCS IPSIMbBIMHU.

Pemarp 3a1aun Ha HaxOXIAEHHE T€OMETPUUYECKUX BEJIWYUH MO oOpas3laMm WU alropuTMam,
MIPUMEHSISI U3BECTHBIE AHATTUTHYECKHE METO/IbI MIPH PEIICHUH CTaHIApPTHBIX MaTeMaTHYEeCKUX 3a]ad
Ha BBIYMCICHUE YITIOB MEXIY CKPEHIMBAIOIIMMUCA IPSAMBIMH, MEXAY INPSAMOM M IIOCKOCTBIO,
MEXy INIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Bbruucnate 00bEMBI M IUIONIAAM MOBEPXHOCTEH MHOTOTPAaHHHKOB (IIpU3Ma, MHpaMHIa) C
IpUMEHEHHEM (OpMYJ; BBIYMCIATH COOTHOUIEHHS MEXIY IUIOIIAIAIMHU MOBEPXHOCTEH, 00BbEMaMu
OJJ0OOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh NOHATHUAMHU: CUMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUU;
LIEHTP, OChb U INIOCKOCTh CHMMETPHUH (PUTYPBI.

W3BnekaTth, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HWH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKaX.

[IpumensaT  reomerpuueckue  (GaxkTbl Uil pEUIEHHUs  CTEPEOMETPUYECKUX  3ajad,
IPEIIOIararolliuX HECKOJIbKO 1IaroB PeIeH s, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

IIpuMeHATH DpOCTEHIINE MPOTPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHKAIMOHHBIC
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1ay.

IIpuBOIUTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpuMeHATh MOJMy4YEHHBbIE 3HAHWA HA IIPAKTUKE: AHAJIU3UPOBATh PEANBHBIC CUTYallUU H
MPUMEHSTHh U3yYCHHBIEC TIOHATHS B MIPOIECcCe MMOMCKA PEIICHUs] MaTeMaTHIeCKu c(hOpMyTHPOBAHHOM
poOJIeMbl, MOJICIMPOBATh pealibHbIe CUTYallMM Ha A3bIKE T€OMETPUHU, UCCIIEAO0BATh MOCTPOCHHbBIE
MOJICJIN C HCIOJIb30BAHUEM T'€OMETPHUUECKUX MOHATUI W TeopeMm, amnmapara ajiredpsl; perarb
IIPAKTHUYECKUE 3a7]a4M, CBSI3aHHbBIE C HAXOKIECHUEM T€OMETPUUECKUX BEJIUYMH.



11 KJIACC

OmnepupoBaTh MOHATUSAMH: HUIHMHIPUYECKAs MOBEPXHOCTb, O0Pa3yIOIIME IMIMHAPHIECKON
MOBEPXHOCTH; IWIIMH/IP; KOHUYECKast TIOBEPXHOCTh, 00pa3yIolre KOHNIECKOH MOBEPXHOCTH, KOHYC;
cepryeckas TOBEPXHOCTb.

Pacmio3naBath Tena BpameHus (LMIMHADP, KOHYC, cdepa u map).

OOBACHATH crIOCOOBI MOYYESHHUS TEJl BPALLICHUS.

KnaccugunupoBats B3auMHOE pacnoiokKeHHe Cephl U TIOCKOCTH.

OmnepupoBaTh TMOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa, BHICOTA CETMEHTa;
IIapOBOH CJIOHM, OCHOBAaHHE MIAPOBOTO CJI0S, BEICOTA IAPOBOTO CIIOS; IAPOBOM CEKTOP.

Bbrauciate 00bEMBI M TUIOIIAAM TIOBEPXHOCTEH TeN BpalleHHs, T€OMETPHUYECKUX TEN C
MIPUMEHEHHEM (HOPMYIL.

OmnepupoBaTh MOHATUSMH: MHOTOTPaHHHK, BIIMCAHHBIA B C)epy U OMHCAHHBIA OKOJIO C(EpHI;
cdepa, BHcaHHasi B MHOTOTPAaHHUK MJIH TEJIO BPAIICHHS.

BbIUucIATE COOTHOMIEHHSI MEXKTY TUIOMIA/SIME ITOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxaTh wn3y4aemMble (GUTYphl OT PYKM H C TPUMEHEHHEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BemonHsTE (BBIHOCHBIE) IUIOCKHE YEPTE)XU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI
CBepXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BPAIICHUSI.

W3BnekaTh, MHTEPIPETUPOBATh M TPEOOPa3OBHIBATE WH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEITONHATE eCTBUS CIIOKEHUS] BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXEHHUSI BEKTOpa Ha
YHCII0, OOBACHATH, KAKIMU CBOWCTBAMH OHH 00JIaafo0T.

[TpuMeHATH NpaBUIIO NapasiesIenunesa.

OnepupoBaTh NOHATHUSAMM: JEKapTOBBI KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpAa, YroJll MEXKIY BEKTOPaMH, CKAIIPHOE
MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE 1 KOMIUTAHAPHBIE BEKTOPHI.

HaxoanuTe cyMMy BEKTOPOB M IPOW3BEJCHHE BEKTOpa Ha YHCJIO, YTroJd MEXKIY BEKTOPaMH,
CKaJIIPHOE MPOU3BE/IEHHUE, PACKIIaIbIBATh BEKTOP 10 IBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3anaBaTh IUIOCKOCTh YPaBHEHUEM B IEKapTOBOM CHCTEME KOOPAMHAT.

[MpumensTh  reomerpudeckne  (GakThl Ui PEUICHHS  CTEPEOMETPUYECKHX  3ajad,
MIPE/IIOIarafoIInX HECKOIBKO MIaroB PEeIIeHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbI B SIBHOU (hopMe.

Pemate mpocteifiime reoMeTpuueckue 3ajauyd Ha INPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemrate 3amaum  Ha /I0Ka3aTENbCTBO MaTEMaTHYECKHUX OTHONICHHH W HAXOXKJICHUE
TE€OMETPHUECKUX BEIIMYMH IO 00pa3laM WM alTOpUTMaM, NMPUMEHSS H3BECTHBIE METOIBI TPH
peLIEHNH CTaHJAPTHBIX MATEMAaTHUYECKUX 3a/1a4.

[IpumeHsaTh mNpocTeiie MporpaMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUYECKHX 3a/1ad.

[TpuBOAUTE MPUMEPHI MAaTEMATHIECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U JKU3HH, PACIIO3HABATh
MIPOSIBJIICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMeHATH TMONMYYEHHBIE 3HAHHUS Ha MPAKTUKE: AaHAJIM3UPOBATh pEAIbHbIE CHTYyallUd H
NPUMEHSATh U3y4EeHHBIC TIOHATHS B MPOIECCE TOMCKA PEIICHNST MaTeMaTHYecKu C(OPMYITUPOBAHHON



HpO6J'IeMI>I, MOACIINPOBATh PCAJIbHBIC CUTyallUUd Ha A3BIKC I'€OMCETPHH, HCCICAOBATH IMOCTPOCHHBIC
MOICIIN C HCIIOJBb30BAHUECM TI'COMCTPHUUCCKUX MOHATHH U TEOpEM, allrapara aJ'Il"C6pr; pearb
MPAKTUYCCKUC 3a/Ia4r, CBA3AHHBIC C HAXOXICHUCM I'COMECTPUICCKUX BCIIMYNH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpaMmbl Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
BBenenue B ctepeoMeTpuio 10 brbmmorexa LIOK
https://m.edsoo.ru/1c209e37
[IpsiMbI€ ¥ TUIOCKOCTH B POCTPAHCTBE. 12 1 Bbu6motreka [JOK
[MapayienbHOCTh MPSIMBIX M TUIOCKOCTEH https://m.edsoo.ru/1c209e37
IleprieHAMKYIAPHOCTD MPAMBIX U 12 bubnnoreka [JOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 bubmmorexa LIOK
https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
Muororpartistict 1 1 https://m.edsoo.ru/1c209e37
OO6BEMBI MHOTOI'paHHUKOB 9 1 bubmmorexa LOK
https://m.edsoo.ru/1c209e37
[ToBTOpEHME: ceueHus, pacCTOSHUS U YTJIIbI 4 1 bubnuorexa LIOK
’ https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KIIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/n Konrpoabnsie IIpakTuueckue
MPOrpamMmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Teia BpanieHus 12 bubmorexa LIOK
partl https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
O01é 5 1
HEMBLTE https://m.edsoo.ru/1c209e37
BexTops! 1 KOOpAUHATEL B IIPOCTPAHCTBE 10 1 bubmorexa HOK
p P pocTp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06001ICHNE, 7 1 bubnunoreka LIOK
CHCTEMATU3ALNSA 3HAHUN https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoka Konrpoabubie I[IpakTnueckue o0pazoBare/ibHbIEC
n/n Bcero U3YYCHUS
padoTbI padoThbI pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPHU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpancTBo. [IpaBuna n3o0paxkeHus 1 bubmmoreka [JOK
Ha PUCYHKaX: U300pakeHHsI https://m.edsoo.ru/aecc77cd
TUTOCKOCTEH, MapaylIeIbHBIX MPSIMBIX
(OTpe3KoB), cepeMHBI OTpPe3Ka
[TonsTHSA: TIEpeceKaronIuecs
P 1 bubmuoreka [{OK
TUTOCKOCTH, TTePECEKAIOIIHECs MpsMast
P p https://m.edsoo.ru/2d8a9¢c99
U TUTOCKOCTD
IToHsATHSA: IEpeceKaronmecs
P 1 bubmuoreka [{OK
TJIOCKOCTH, TepeceKaroIrecs npsmas
P P https://m.edsoo.ru/db685e73
U TUIOCKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOTPaHHUKOB Ha 1 bubnmnorexa [JOK
pHCYHKaX, Ha TIPOESKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTeKax
HauganbHuble cBeneHUs 0 KyOe U
" Y 1 bubnuoteka [JOK
MUPaAMHJIE, KX PA3BEPTKH U MOJICITH.
P > VX paspep https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
HauanbsHbie cBeeHUs 0 KyOe u 1 bu6muoreka [IOK

MMAPAMUIE, UX PA3BEPTKU U MOJECIIH.

https://m.edso0.ru/3d8ffd32
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CeueHust MHOTOIPaHHUKOB

IToHsTHE 00 AKCHOMATHYECKOM

7 . cheoME bu6nmoreka [IOK
[IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
p p p https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICACTBHS M3 HUX
TToHsaTHE 00 aKCHOMATUYECKOM
8 . cheOME bub6nmoreka [IOK
[IOCTPOECHUH CTEPEOMETPUU: AKCUOMBI
p p R https://m.edso0.ru/239c8cb4
CTEPEOMETPHUH U CICACTBHS U3 HUX
TTonsaTHEe 00 aKCHOMATUYECKOM
9 0oCTpoEe cTepeoMe aKCHO bubmorexa HOK
1T HHUU CT M . aKCUOMBI
P P P https://m.eds00.ru/65¢c6b106
CTEPEOMETPHH U CIIENCTBUS U3 HUX
TToHsaTHEe 00 aKCHOMATUYECKOM
10 oCTpoe cTepeoMe aKCHO bubmorexa HOK
1T HHUU CT M . aKCUOMBI
P P P https://m.edsoo0.ru/258fc245
CTEPEOMETPHH U CIIENCTBUS U3 HUX
B3anMHOe pacroiokeHue mpsMbIX B
1 NPOCTPAHCTBE: TIepECceKaroIIuecs, bubmuorexa [JOK
napajie/ibHbIe U CKPEIIUBAIOIIHECS https://m.edsoo.ru/1a2520f6
[psIMBIE
[MTapannensHOCTh MPSAMBIX U
[UIOCKOCTEN B IPOCTPAHCTBE:
12 poctp bubnuoreka [{OK
rapasuielibHbIE TIPSIMBIE B
P P . https://m.edso00.ru/93ad36b3
POCTPAHCTBE; MapaIIEILHOCTh TPEX
MPSIMBIX
TTapauieIbHOCTD IIPSIMBIX U
13 P . P bubmuoreka [{OK
[UIOCKOCTEN B IPOCTPAHCTBE:
pocTp . https://m.edsoo.ru/ee1d19h9
[MapasienbHOCTh IPSMOW U TUIOCKOCTH
but6mmoreka [IOK
14 VYTIIBI ¢ COHANpPaBICHHBIMU CTOPOHAMHU

https://m.edsoo.ru/9f4071b9
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15 Yron mexay npsiMbIMU B bubmmoreka [JOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMHU B bubmuorexa [JOK
POCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEM: Bu6muoteka [JOK
napaie/ibHbIe TIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayyIeIbHBIX TIIOCKOCTEH brbmmorexa LIOK
https://m.edso0.ru/e504d656
[Tpocreiimue mpoCcTpaHCTBEHHBIE
19 @Erypbl Ha nnor():KoT(;I")rH: TeTpa’p, Kyo bubmroreia LIOK
e https://m.edsoo.ru/4a28dc02
napajuiesenunes
20 [TocTpoenue ceueHuit bubmroreia LIOK
https://m.edsoo.ru/1d434d0f
. bu6moreka [JOK
21 Hocrpoerite cerermit https://m.edsoo.ru/ec26fe5d
KonrponbHas pabora no reme
"IIpsiMble U TJIOCKOCTH B bubmmnoreka HOK
22
npoctpanctse. [lapanienbHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEH"
IleprieHAMKYAAPHOCTD NPAMOUN U
23 HJI(I))CKO(;I’[[I/IZ}l]'lepIZ'IeHI[I/IKleD'IﬂpHLIC Bubmmorexa IOK
https://m.edsoo.ru/b19f6a5d
NpsSIMBIE B TIPOCTPAHCTBE
24 [IpsimMble napaienbHble U bubmuoreka [IOK
NepHEeHIUKYIISPHbIE K IIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Tpsimble mapanienbHble U bubmuoreka [JOK

NEPNCHANUKYIIAPHBIC K IIITOCKOCTH

https://m.edsoo.ru/ba545966
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[Ipu3Hak nepnesauKyJIsIpHOCTH

bubnunoreka LIOK

26
IPSIMOM | TIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHIuKyJISpHOCTH bubmuorexa [JOK
IPSIMOM U TUTOCKOCTH https://m.edso0.ru/79165d15
08 Teopema o npsamoit Bu6muoteka [JOK
HEPIEHANKYIAPHOM JIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema o npsmoit Bu6moteka [JOK
HEePICHIUKYIISPHON TNIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsMoi bubnnorexa [JOK
HEePIECHIUKYIAPHON TIIOCKOCTH https://m.edsoo.ru/7d18834b
[TepnieHIUKYISIp ¥ HAKIIOHHBIC:
bubmuoreka [{OK
31 paccTosiHue OT TOYKHU JI0 TIIOCKOCTH
’ https://m.edsoo.ru/33c477d3
paccTosiHuE OT IPSIMOM 0 TUIOCKOCTH D
[MeprieHIUKYISIp ¥ HAKIIOHHBIE:
bub. OK
32 paccTosiHAE OT TOYKH JI0 IJIOCKOCTH, hgp?;;;?;ii ru/66fefadd
paccTosiHUAE OT MPSMOM JI0 TIIIOCKOCTH — '
[MeprieHIUKYISIp ¥ HAKIIOHHBIE:
bub. OK
33 paccTosiHAE OT TOYKH JI0 IJIOCKOCTH, htptIsz,I'I;I/OrrT]e;ch])_E) ru/a5b7bse3
paccTosiHUAE OT MIPSMOM JI0 TIOCKOCTH — '
[leprieHAUKYNSAp U HAKIOHHBIE:
bu6nmorexa LIOK
34 paccTosiHuE OT TOYKHU JI0 TTIOCKOCTH
’ https://m.edsoo.ru/dbee22bc
paccTostHue OT MPSMOM J0 TUIOCKOCTH D
35 YTrasl B IPOCTPAHCTBE: YOI MEXKIY bubnmnoreka [JOK
IPSMOM U TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJI, TMHEHHBIN yroj bubmuoreka [JOK

JBYTPAHHOIO yria

https://m.edsoo.ru/5fa0b3ce
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JIByrpaHHBIN yroJl, TMHENHBIN yroi

bubnunoreka LIOK

37 JIBYTPaHHOTO yTiia https://m.edsoo.ru/c7c777ed
[lepneHAuKyISIpPHOCTD MIIIOCKOCTEM:
38 HpIEBHaKH HCI})IHGEI[I/IKyJIHpHOCTI/I JIBYX bubnxorexa LIOK
5 https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEHN
[lepneHAuKyISIpPHOCTD MIIIOCKOCTEM:
39 HpIESHaI(H HG;IHGEI[I/IKyJI}IpHOCTI/I JIBYX bubmroreia LIOK
. https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEMN
[IepnieHAMKYIAPHOCTD INIOCKOCTEN:
40 HpIESHaIf[ HGZHGEI[I/IKYJISII)HOCTI/I JBYX Bubmmorexa IOK
. https://m.edsoo.ru/ba75dc57
IJIOCKOCTEMN
41 Teopema 0 TpEX nepHneHAUKYIIIPax Bubmmorexa IOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nmepneHAUKYIApax Bubmmorexa HOK
https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX nmepneHAUKYIApax bubmmorexa LIOK
https://m.edso0.ru/9f246736
KonTponsHnas pabora o temam
44 "TleprnieH IUKYISIPHOCTD MPSIMBIX U bubnmnoreka HOK
tockocteit" u "V TIIbl MeX Iy https://m.edso0.ru/5h971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTe MHOTOTpaHHUKA, OCHOBHbBIE
45 3JIEMEHTHI MHOTOTPAHHUKA, BBITTYKIIBIE bubnuoteka [JOK
Y HEBBITYKJIbIC MHOTOTPaHHUKH, https://m.edsoo.ru/2d24e873
pa3BEpPTKa MHOTOTPaHHUKA
46 [Ipu3ma: N-yrosnbHas npu3Ma; rpaHu U bubmuorexa [IOK
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OCHOBAHUS IIPU3MBI; IIpsIMast U
HAKJIOHHAs MIPU3MBbI; OOKOBasl U TOJIHAS
IIOBEPXHOCTb ITPU3MBbI

https://m.edsoo.ru/b4ad63ad

47

48

49

50

51

52

[Tapannenenunen, NpAMOYTroJIbHBII
napajuJieJenunes 1 ero CBocTna
[Tupamuna: N-yroipHas nupamua,
TpaHU U OCHOBaHUE MUPAMHUIBI;
OOKOBas U MOJIHAS TIOBEPXHOCTh
MUPAMU/JIbI; IPABUJIbHAS U yCeuEHHAsS
nupamua

[TpaBuIIbHBIE MHOTOTPAHHUKHU:
MOHSITHE MTPABUIILHOTO
MHOTOTpaHHHKA; MpaBUIbHAS MPU3Ma U
MpaBUJIbHAS TUPAMKJIA; TTPABHIIbHAS
TpEyroJibHasi MUpaMuaa U MPaBUIbHBIN
TeTpa’p; Kyo

[IpencraBnenue o0 mpaBUIbHBIX
MHOTOTPAaHHUKAX: OKTa’Ap, AOJAEKadIp
Y MKOCa3Ip.

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIILHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B UPAMHJIAX,
napasuiesienumne1ax, NpaBUIbHbIX
MHOTOTpaHHHKaX

Brruncnenue 3nemMeHToB
MHOT'OT'pPaHHHUKOB: pEOpa, TuaroHasiy,

bu6nmoreka [IOK
https://m.edso0.ru/8a7be683

bubmuoreka [{OK
https://m.edsoo.ru/fblcd0a5

bubmuoreka [{OK
https://m.edso0.ru/074c8865

bubnmorexa LIOK
https://m.edsoo.ru/a0fdd5bf

bubnunorexa LIOK
https://m.edsoo.ru/b9e777d9

bu6nmnorexa LIOK
https://m.edsoo.ru/6cdbecef
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YTJIbI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
MTOJTHOW TTOBEPXHOCTHU MIPSIMOM MPU3MBI,

bu6nmmoreka [IOK

>3 TUIOMAI OCHOBALHH, TEOPEMa 0 https://m.eds00.ru/37d84157
OOKOBOI IIOBEPXHOCTH MPSAMOI
MIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUILHON MTUPAMUBI, bubnnorexa [JOK
TEeopeMa O IUIOIIaar OOKOBOM https://m.edso0.ru/5603e30b
MOBEPXHOCTH YCEUEHHON MTHUPAMUIBI
55 KoHTpoinbHas pabota 1o Teme bubnnorexa [JOK
"MHOrorpaHHuKH" https://m.edsoo.ru/a95f5c04
N bubnuorexa [IOK
%6 Howsrie 06 06bEme https://m.edso0.ru/7ad0020b
57 O0BbEM UpaMuIbI bubmoreia LIOK
https://m.eds00.ru/235171b3
58 O0BEM TUpaMUIBI bubmorexa HOK
https://m.edsoo.ru/f47dfefd
. bubmuorexa [IOK
59 OObEM mmHpani bt https://m.eds00.ru/79c10312
60 O0BEM TUpaMHUTBI bubmrorexa LIOK
https://m.edsoo.ru/2faadc3f
61 O0BbEM TTPU3MBI bubmrorexa LIOK
https://m.eds00.ru/79853608
62 O0BEM pU3MBI bubmorexa LIOK

https://m.edsoo.ru/1e053890
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bubnunoreka LIOK

63 O0bEm mpHsML 1 https://m.edsoo.ru/482d3f51
64 KoHTtponbHas pabota 1o teme 1 bubmuorexa [JOK
"O6BEMBI MHOTOI'PaHHHUKOB" https://m.edso0.ru/28a6573c
IToBTOpeHue, 0600IICHNE
65 CI/ICTGNII)aTI/I?)aI_[I/I}I SPEHI/H?I. [TocTpoenue 1 bubmorexa [IOK
. https://m.edsoo.ru/098bedad
CEYCHUI B MHOTOI'PAHHHKE
[ToBTopenue, 0600mIEHNE
cUcTeMaTu3alus 3HaHui. Beraucienue
66 pacCTOSTHUN: MEKy IBYMsI TOUKAMH, 1 Bbu6moteka [JOK
OT TOYKH JIO IIPSIMO, OT TOYKH JI0 https://m.edsoo.ru/f7792ba9
IUIOCKOCTH, MEXIY
CKPEITUBAIOIIMMHUCS TPSIMBIMH
bubmmoreka IIOK
67 Hroroas xoHTpoabHas pabora 1 https://m.eds0o.ru/b9146bc0
[ToBTOpEeHnue, 06001mEeHNE
cUCcTeMaTHu3alus 3HaHui. Beraucienne
YIJIOB: MEXIY CKPEIIMBAIOIIMMUCS bubmuoreka [IOK
68 . 1
NPSMBIME, MEXTY TIPSIMOU U https://m.edso0.ru/56765e8b
MJIOCKOCTBIO, ABYTPaHHBIX YIJIOB,
YTJI0B MEXAY MIIOCKOCTSIMU
OBUIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KIIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Jara
Tema ypoka Kontposbubie  [IpakTnueckue o0pasoBare/ibHbIC
n/n Bcero U3yYEeHHUs
padoThI padoThI pecypcbl
Cdepa u map: ueHTp, paauyc,

1 WaMeTp; IJIOMIAIb TOBEPXHOCTH 1 bubmroreia LIOK
A b oA P https://m.edsoo.ru/0341bc2b
chepnl
B3anmMHoe pacnionoxxenue che

2 nnozriTHPKaza:eiH};j HJI%))CEEIC?L K 1 bubmmorexa LIOK

’ https://m.edsoo.ru/bed12a43
cthepe; miomaas chepsl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
wiockoctd. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapryeckas MOBEPXHOCTb,

4 o0Opa3yromue UIHHIPHIECKON 1 bubnmnorexa [JOK
TIOBEPXHOCTH, OCh IIHJIMHIPUICCKON https://m.edso0.ru/6054b8cl
MTOBEPXHOCTH
[ununaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yromias u oCh; 1 bubnmnorexa [JOK
IUIOINAAb OOKOBO# U TIOHOM https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N300paxkenne nunuHapa HA
mockocTy. Pa3séprka nunuHapa. BuGmorexa LIOK

6 Ceuenus nuimHApa (IIOCKOCTHIO, 1

napasuieIbHON WiIn
NEePIEeHIUKYISIPHON OCH LIUIUHAPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noBEpXHOCTB,
00pa3yrolne KOHMIEeCKOM

bubnunoreka LIOK

! MOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHoBaHue 1 BEpIIIMHA,

8 06p:;yI0H1a51 1 OCb; HJIOpH_IaI[b Bubmorexa LIOK

. . https://m.eds00.ru/897dd3b2
OOKOBOH U MOJIHON OBEPXHOCTH
3 | mcomas cotomannt o BrGmmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CedeHus KOHyca
10 (HHOCEOCTLIO zapannenLHoﬁ ’ bubmmorexa LIOK
’ https://m.edsoo.ru/Obdelbe8
OCHOBaHHIO, U TUIOCKOCTHIO,
MIPOXO/ISIIEH Yuepe3 BEPIINHY)

11 KombOunanus ten BparieHus u bu6nunorexa LIOK
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpasH#K, OUCAHHBIA OKOJIO

12 cdepsl; E(bepa BIIMCaHHAas B bubmmorexa LIOK

’ ’ https://m.edso0.ru/0b136158
MHOTOTPaHHHK WM B TEJIO BPAICHUS

13 ITonsitue 06 00béMe. OCHOBHBIE bubmmoteka IIOK
CBOMCTBAa 0OBEMOB TEI https://m.edsoo.ru/26a03fb7

14 O0béM UIMHIpa, KOHYCA bubmorexa HOK

’ https://m.edso0.ru/5513d87b

15 O0BEM mrapa u iomaas chepsl bubmmorexa LIOK

https://m.edsoo.ru/d189bde2
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https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TomoGHbBIE TEeNa B IPOCTPAHCTRE.
CooTHoOIIeHUS MCKAY IomaaaMu

bubnunoreka LIOK

16 HOBEPXHOCTEH, 00bEMaMK OOOHBIX https://m.edsoo.ru/810cfleb
Tenl
17 KonTtponbHas pabora mo Temam Bu6muoteka [JOK
"Tena Bpamenus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
BekTop Ha MmI0CKOCTH U B bubnnorexa [JOK
18
IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB Bubmmorexa IOK
https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YUCII0 Bubmmorexa IOK
https://m.edsoo.ru/dee379eb
Paznoxenue Bekropa 1o tpém
21 HEKOMIUTAHapHBIM II;GKTOpapM. Bubmmorexa IOK
https://m.edsoo.ru/a28fd74e
[TpaBuiio mapamnenenunena
Pemenne 3ama4, CBSI3aHHBIX C
22 HpI/IMeHeHI/I:M IIpaBWJI JEUCTBUM € Bubmmorexa HOK
https://m.edso0.ru/5a827900
BEKTOPAMH
KoopnHaTHO-BEKTOPHBINA METO/T TPU bubmuorexa [IOK
23
PCILICHUU TeOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucreMa KOOpAUHAT
24 B npoctpancTee. Koopanuars! bubmuoreka [JOK
BekTopa. [Ipocreiiiue 3aqaun B https://m.edso0.ru/48db7058
KOOpJMHATax
o5 VYron mexay Bektopamu. CKansipHOE bubnmnoreka [JOK

MMPOU3BCACHUC BEKTOPOB

https://m.edsoo.ru/725effc4



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
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

Breluucnenue yrioB Mexay IpsMbIMU

bubnunoreka LIOK

26 U TUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
KonTponbsHas padora 1mo Teme
27 "BGK”II“)OpLI u K(I))OpI[I/IHaTBI B bubnxorexa LIOK
" https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IICHUE 1
28 cucrteMarusanus 3HaHu. OCHOBHBIE bu6nmorexa LIOK
burypsl, haxThl, TCOPEMbI Kypca https://m.edsoo.ru/1780ba5d
TJIaHUMETPUH
[ToBTOpeHnue, 0600IICHNE U
29 cucrteMarusanus 3HaHu. OCHOBHBIE bu6nmorexa LIOK
¢burypsl, haxThl, TCOPEMBbI Kypca https://m.edsoo.ru/078cd184
TJIaHUMETPUH
IToBTOpenue, 0000IIEHIE U
30 CI/ICTel\/II)aTI/BaI_II/I}I 3$HI/II>1. 3agaun bubmorexa HHOK
https://m.edsoo.ru/7491efe0
TUTAHUMETPUH U METOJIbI UX PEIICHHUS
IToBTOpenue, 0000IIEHIE U
31 CHCTehfaTmauHs[ 3}2}11/1171. 3anauun bubmmorexa [OK
https://m.edsoo.ru/4dffda97
TUTAHAMETPUH B METOJIbI HX PEIICHHS
[ToBTOpenwue, 06001IeHUE U
32 cucreMartu3alus 3Hanuii. OCHOBHbIE bubmuoreka [IOK
urypsl, hakThl, TCOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUHN
33 Wrorosast KoHTpOJIbHASA paboTa Bubmmorexa HOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 006001IeHNE U bu6muoreka [IOK

cHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/f465d10e
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https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

34




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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