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HOACHUTEJBHAA 3AIIMCKA

Pabouas mporpamma ydeOHOrOo Kypca «l'eomeTpus» 06a30BOro YpOBHS s
oOyuatomuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCyJapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAApTa CPEIHETO 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWM, NPEABABIIEMBIX K
MaTeMaTHYECKOMY OOpa30BaHHUIO, M TPATUIUH POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIIeYnBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIICTCHIIHSMH,
COCTaBJISIIOIIIMIMU OCHOBY JUJII CaMOPA3BUTHSA W HEMPEPHIBHOTO 00pa3oBaHMs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTU 00yYaroIIuXcsl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxnocTp yueOHOro Kypca TIe€OMETPHUM Ha YpPOBHE CPEAHEro OOIIero
oOpa3zoBaHusi OOYCIIOBJIEHA MPAKTUYECKONM 3HAUYUMOCTHIO METANpPEIMETHBIX H
MPEJAMETHBIX PE3YJNbTATOB OOyYEHHsS] T€OMETPUU B HANPABJICHUM JIMYHOCTHOTO
pa3BuTug oOydaronuxcsi, GopMupoBaHUs (PYHKIMOHATBLHOM MaTeMaTH4YeCKOU
IrPaMOTHOCTH, U3yU€HHUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3BuTue y oOydaromuxcs
NPABWIBHBIX MPEJICTABICHUNA O CYIIHOCTH M MPOUCXONKICHUH T€OMETPUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEAIbHOIO0 M HUICAIBHOr0, XapaKTepe OTPaKEeHHs
MAaTEMATUYECKOW HAYKOW SBJICHUA M TPOLECCOB PEATBHOTO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOIO0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHUS
yYalllUXCSl, a TaKKe KayecTB MbIIUICHHS, HEOOXOIUMBIX MJI aJanTalud B
COBPEMEHHOM OOIIECTBE.

I'eometpust aBisieTcsl OMHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHHs, TaK Kak OOECHeYMBAET BO3MOXXHOCTh HU3YYEHHS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOW HAINPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe MpllIeHUE, (GOPMHUPYEMOE MPHU H3YYEHHUH OO0YYarOIIUMHUCS
MOHATUIHBIX OCHOB F'€OMETPHUH U IIOCTPOCHUH LIETIOYKU JJOTUUECKUX YTBEPKICHUI
B XOJI€ pEHICHUS TeOMETPUYECKUX 3a/lay, YMEHHE BBIJIBUTaThb W OIMPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA MPU PEIICHUU 3a/1ad €CTECTBEHHO-
HAy4HOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpUEHTHPOBATHCS B MPOCTPAHCTBE UI'PAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIACTSX AESATENbHOCTU 4enoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOro ObITHA, (opma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCHEUIHOTO MO3HAHUS M AKTUBHOTO
npeoOpazoBaHus  AeWCTBUTENbHOCTH.  OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamu OOBENMHAET pa3Hble BUABI y4eOHON H TPYIOBON NEATEIHHOCTH,
ABJISIETCSI OJHUM W3 MPO(ECCHOHANBHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3a7aya (GOPMUPOBAHUS y OOYYAIOIMIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS Kak
Pa3HOBUJHOCTH OOpa3HOIO MBIIUIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
IIOATOTOBKE K MPAKTHUYECKOW AEATENBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

Llens ocBoeHnus mnporpammbl ydebHoro kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE 00yueHus — oOeoOpa3oBarebHOE U OOLIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUS |
WCMOJIb30BAHUS CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W JCHUCTBUI,
crenu@UIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CHELHAIBHOCTSM, HE CBA3aHHBIM C MPUKIIATHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE NpeIHa3Ha4Y€HA Jid
oOyJarolmxcs CpeHeN IIKOJIbI, HE MCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHHM
Ha YpPOBHE OCHOBHOI'O oOmIero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMThH OOIIME MATEeMAaTHUYECKHUE YMEHHUS, CBA3aHHBIC
CO crneuu@uKod TreoMeTpUrM M HEOOXOAUMBIE [UIsl KMU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0Oro, OHM MMEIOT BO3MOXKHOCTb HM3YYHTh I€OMETPHIO Oosee
rIIyOOKO, €clii B JajdbHEHIIEeM BO3HMKHET HEOOXOIMMOCTh B T€OMETPHUYECKHUX
3HAHMSIX B MPOPECCUOHAIBHON JAESATENbHOCTH.

JlocTukeHrne 1ea OCBOEHHS MpOorpaMMbl OOECHEYMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajayamMud  OCBOEHHA  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kaccax sBIstOTCS:

e (opmMupoBaHue MNpPEACTAaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIbTYpbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

o (opMupoBaHHME MpPEACTaBICHUS O MHOIOTPAHHHMKAX M TeJaxX BpallleHus
KaK O BaXHEHIIMX MaTeMaTUYECKHX MOJEISX, MO3BOJISIONIMX OMUCHIBATDH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIErO MUPa;

e (QopmMupoBaHMe yMEHHsS pacno3HaBaThb Ha YepTEX ax, MOACIAX MU B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHMUS;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lay Ha MOCTPOCHHS Ha M300paM)EHUSX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopmMupoBaHMEe yMEHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  AJITOPUTMAMHU  pEHIeHUS  OCHOBHBIX  THIOB  3ajlay;
dbopMHpoBaHWE yMEHUSI MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJbHbIE
pacCcykJeHUusT B XOJE pEUIeHUs CTePEOMETPHUYECKHX 3aJad MU 3a1ad ¢
IIPaKTUYECKUM COZEPIKAHHUEM;



e Ppa3BUTHE UHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CHOCOOHOCTEH
oOydJarommxcs, IMO3HABaTEIbHOM  aKTUBHOCTH,  HCCJIEA0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIILIEHUS;

e (opmupoBaHue (GyHKIIMOHAIBHOM rPaMOTHOCTH, pENEeBaHTHOU
F€OMETPUU: YMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pealbHBIX KU3HEHHBIX
CUTYallMsIX M TPU WU3YUYEHUHU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, (OPMYJIMpPOBATH HUX HA S3bIKE
IrE€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHE MOJENH, IPUMEHITh OCBOCHHBIN
F€OMETPUYECKUAN amnmapaT sl PEUlIeHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3aJlay, HUHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YIbTATHI.

OTnMYnTENBPHON OCOOEHHOCTBIO MPOrpaMMbl SABIISIETCS BKIIOYEHUE B KYypC
CTEPEOMETPUM B HAyaJle €ro H3y4dyeHWs 3aJad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHUS, U ONPEACIIEHHBIM 00pa30M OpraHu30BaHHAs padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT pPAa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JaJIbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Ipeanoutenue oTAaETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4EHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTbH NMPEIMETHO-
IIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYAIIUXC B Kypce CTEpPEOMETpPUM MPOBOAMTCS 3a CYET peuleHus 3a7ad Ha
CO37aHMEe  TPOCTPAaHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEPUPOBAHHE
MPOCTPAaHCTBEHHbIMU o0Opazamu. CoznaHue oOpa3a TPOBOJUTCS € ONOpPOM Ha
HarJIIHOCTh, @ OIEpUpPOBaHUE O0Opa3oM — B YCIOBHUSAX OTBJICYECHHS OT
HaIJIAIHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOAHOIO COAEP/KaHNUA.

OcHoBHbIE cozepikarelbHble TUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukny», «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBEY». DOPMUPOBAHNE JTOTUUECKUX YMEHUMN
pacnpenensiercss He TOJbKO IO COAEP)KATEIbHBIM JIMHHUAM, HO M IO TOJaMm
o0y4eHHs Ha YPOBHE CpeIHEro o0IIero ooOpa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3YJbTaTaM
OCBOEHHUs paboueil MporpaMmbl, pachnpeAes€HHbIM MO ToJaM OO0ydeHwUs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOObI OBJIAJICHUE TI'E€OMETPUUYECKUMHU
HNOHATUAMHU Y HaBbIKAMU OCYUIECTBIISIOCH MOCJIEAOBATEIBHO U MOCTYHATEIBHO, C
COOJII0/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIKCH B
oOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYyYaroIIUXCs, pacluupss U
yriyosss e€, 00pasys MpoYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenne reomerpuu orBoautcs 2 4yaca B Heneno B 10 kinacce u 1 yac B
Henento B 11 kacce, Bcero 3a Ba roja ooyuenus - 102 yueOHbIX yaca.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE ~ TOHATHS  CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKANOIIUECS,
IapajulesIbHble W CKpeluBaronmecs ImnpsMble. [lapamnenbHOCTs NPAMBIX U
IUDIOCKOCTEH B IMPOCTPAHCTBE: IMAPAJUICIbHBIE IpsAMbIE B  INPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh NPSAMOW U IUIOCKOCTU. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: NapaijieiIbHbIC IIJIOCKOCTH; CBONCTBA
napajienbHbIX TUiockocTei. [Ipocrteifmue mnpocTpaHcTBeHHBbIE (DUTYypbl Ha
IUIOCKOCTHU: TE€Tpa’p, Ky0, napajiesenunes; IoCTPOCHUE CEUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE IMAPAJUIEIBHBIE W IEPHNEHIMKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOH
NEPIEHAUKYJIIPHON IIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JMHEHWHBIM yroJa JBYTPAHHOIO  yrIJa.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM JO INUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM A0  IJIOCKOCTH,  HOpOeKUus  (QUrypbl  Ha  IJIOCKOCTb.
IlepneHauKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIocKocTer. TeopeMa 0 TPEX NEPIEHAUKYIIAPaXx.

MHoOrorpaHHuKHU

[ToHsiTME MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yronpHas
MpU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPAMOYTOJIbHBIN
napajuiesienune]l U ero cpoucrea. [lupamupa: n-yrosibHas nupamuja, TPpaHd U
OCHOBaHME MUPAMHU/IbI; OOKOBAs ¥ TIOJTHAS MOBEPXHOCTH MUPAMUJIbL; IPABUIIbHAS U
yCceuéHHas nupamMuga. OJIEMEHTBl Npu3Mbl W nUpamuasl. [IpaBuiibHBIE
MHOT'OTPAaHHMKU: MOHATHE MPABMUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHAS IPU3Ma U
MpaBUJIbHAS [HUPAMUJA; NpPaBWIbHAs TPEYTroOJbHAsA NHUPaMUAA W IPaBUIbHBIN
terpasap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTajJp,
nonexa’ap u ukocasap. CeyeHns Npu3Mbl U TUPAMUIBI.

CumMmeTpuss B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUDIOCKOCTH.  DJEMEHThl CUMMETPUM B  NHpPaMHJax, HapaJUielenunenax,
IIPABUWIbHBIX MHOIOTPAHHUKAX.



Brruucienre d1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IuaroHaid, YIJIBL.
[Tmomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH TMPSMOU TMPU3MBI,
IJIOIIAJb OCHOBAaHMM, TeopeMa O OOKOBOW NOBEPXHOCTH NPSIMOU MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOW MHUPAMUIBI,
TeopemMa O IuIomand yceuéHHor nupaMunbl. [loHsatue o0 o00BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBE. COOTHONICHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU TOTOOHBIX TEIL.

11 KITACC

TeJsia BpaleHnus

Hununapuyeckas MIOBEPXHOCT, oOpazyrorniue HUAJTMHIPUYIECKON
MMOBEPXHOCTH, OCh UWJIWHIPUYECKON MOBEpXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yrolas W OCh;, IUIOMAJb OOKOBOW U ITOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME U BepliliHA, o0Opasyronias
U OCh; IUIOMAAh OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBINM KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIOMIAIb MOBEPXHOCTU CREpHI.
B3anMHuoe pacronoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IIaAb ChEepHl.

N300paxkeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka IMIMHIpA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHMCAaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeAactBus u3z He€. OObEM UMIMHIpA,
konyca. O0BéM mapa u miomass chepsl.

[logo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEll.

Ceuenus mwiMHApa (MapaUyieIbHO W TEPHEHIUKYJSIPHO OCH), CEUYCHUs
KOHyca (mapajuleIbHOE€ OCHOBAHUIO W MPOXOJSIIEE Yepe3 BEpIUIMHY), CEUCHUS
miapa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha mmockoctu U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Kciio. PasziioxkeHne BEKTOpa mo TPEM HEKOMILIAHAPHBIM
BekTopaM. I[IpaBwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBuil JAeWcTBUIl ¢ Bekrtopamu. lIpsMoyronbpHasi cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaxXx. YTOJd MeXIy BekTtopamu. CKajaspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenue yriioB Mexy NpSMbIMHA M THIOCKOCTSAMHU. KOOpIMHATHO-BEKTOPHBIN
METOJI IPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI TPOTrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapakTepU3yIOTCS:

I'paknanckoe BocnUTaHUE:

c(hOpMHUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUKA O0YYAIOIIEeTOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCUHCKOr0 OOIIECTBa, TMPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxaaHCKoro oomiecTBa (BBIOOPBI, OMPOCHI W Mp.), YMCHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYTaMHU B COOTBETCTBHUM C HX
(YHKIUSIMU 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBHIO POCCUHCKOM TpaKAaHCKOW HJICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSILIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTHXCHUSAM POCCUMCKUX MATEMaTUKOB M POCCUUCKOM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHKEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO  HPAaBCTBEHHOTO  CO3HAHMS, OTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICTECIbHOCTHIO
y4€HOT0; OCO3HAHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyAYIIETO.

JcTeTn4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHU, pacCyXIeHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTHYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
HMHTEpecax 370pOBOro u 6e€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITUU U

OTHbIXa, peryJsipHas buznueckas aKTUBHOCTb); (du3HUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSX CHOPTUBHO-030POBUTENBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  JMESITEIBHOCTH, CBSI3AHHBIM ~ C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIaHBI,



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUIO HA MPOTSHKCHUM BCEM J>KM3HHM; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaIpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHYECKON KYyJIBTYpPhI, IOHMMAaHUEM BIIMSHUS
COITMATTIbHO-2KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUM Ji1 pelieHus 3a7ad B
00JlacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICJACTBUHN VISl OKPY>KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBEHHOM IPAaKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YeIOBEYECKOW NESITEIHHOCTH, ITAloB ¢
Pa3BUTHUS M 3HAYUMOCTH JJIA Pa3BUTHUS ITUBWIMU3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeusMuy, YHUBEPCANTbHLIMU Pe2YTAMUSHbIMU 0eUCEUSMU.

1)  Vnusepcanvuvie  nosmasamenvuwvie  Oeiicmseus,  obecneuusaiom
Gopmuposarue 0A308bIX KOSHUMUBHLIX HNPOYECCo8 oOyuanwuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpydycarmuwjezo  Mupa;  NpuUMeHeHue  J0SUYECKUX,
uccne0osamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABIIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUIEHUH MEXAY MOHATUAMU, (POPMYIHUPOBATH
OTIpENeNICHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPHU3HAK
Kiaccu(uKaIuy, OCHOBAaHUSA JiT OOOONICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opmMyIupoBaTh U  MPeoOpa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTaxX, [aHHBIX, HAONIONCHUSIX M YTBEPXKICHUSX;



npemyiaraTh ~ KPUTEPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUNH;

e JIeNaTh BBIBOABI C HCITOJIb30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATEITLHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apIyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBAaTH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pelieHus y4eOHOUM 3amauyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOUpATh HauOoliee NOAXONAIUNA C Y4ETOM
CaMOCTOSITENTLHO BBIZICTIEHHBIX KPUTEPHUER).

Bba3oBble uccieqoBaTe1bcKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEIbLCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIUE MPOTHUBOpPEUYUE, MpoOiIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TO3HIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
O00BEeKTa, SIBJICHHUS, TIPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIIEHUSI M BHIBOJIBI IO pe3yJIbTaTaM
MPOBEAEHHOTO HAOJIOEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKkKe BbBIIBUTaTh
MIPEATNOI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U ISl PEIICHUS 3a1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HWCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTh uHdopMauu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvle KoMMyHuKamueHnwvle Oeucmeus, 00ecnedusarom

cpopmMupoeaHHoCcms COYUANLHBIX HABLIKOE 00)UAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBUH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS MO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0/ 0OCY>KIeHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAlIEJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHUAMH JIPYTUX
YYACTHUKOB JHaJIOra, OOHapy»uBaTh paziMyUe U CXOJCTBO MO3ULUH; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yNbTaThl  pEeHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAHJIHOM U
WHAMBHUIYAIBHON paOOThI MPHU pelIeHNH YIeOHBIX 3a/1a4; MPUHUMAThH IIeTTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOM
paboThI, pacrpeeNiaTh BUABI PabOT, JOTOBApUBATHLCS, 00CYKAATh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYykeHUs, 0OOMEH MHEHUA,
«MO3TOBBIE IITYpPMBD) W HHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH UI€HAMH KOMAaHJbI;
OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pecynamuemnvie  Oeuicmsus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 perIeHUS
C Y4ETOM MMECIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU I[103HABATEJIbHOW pe(dIeKCUu KaKk OCO3HaHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB;
BIIAJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —IIporecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOMN 3a1a4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLEHUBATh COOTBETCTBUE pE3yJbTaTa LENM MW YCJIOBHUSAM, OOBICHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKEHUSA DPE3YJIbTAaTOB JCATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIEILHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE pACIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAaHCTBE.

OnepupoBarh MOHSATUSMM: JBYTPAHHBIA YTOJd, TpaHU JABYTPaHHOTO YIJia,
pedpo ABYTpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOIO yIjia; rpajaycHas Mepa
JABYTPAHHOTO YTJIa.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHMK, BBINYKIIBI W HEBBITYKIbIN
MHOTOI'PaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUJIbHBIM MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUJABl MHOTOIPAaHHHUKOB (IMpaMuJa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNICTIHUIIE T, KyO).

KnaccupuuupoBat ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS s
kjaaccuukanuu  (BBIMYKJIbIE W HEBBINYKIJIblE MHOTOIPAHHUKHU; [PABUJIIbHBIC
MHOTOI'PAHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIeIUuIeabl).

OnepupoBath MOHATUSAMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEIOB.

CtpouTh cey€HUsT MHOTOIPAaHHHUKOB METOJOM  CII€JOB, BBIIOJIHSTD
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxOXAEHHE N'€OMETPUUECKUX BEJIMYMH 0 00pa3laM Win
QIrOpUTMaM, TPUMEHSISI W3BECTHbIE AHAMTUYECKWE METOIbl MpPU PEIICHUU
CTaHJAPTHBIX MATEeMAaTHYECKUX 33Ja4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY JBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH O 00pa3iiam Uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBIE AHAMTUYECKWE METOAbl MpPU PEIICHUU
CTaHJIAPTHBIX MaTE€MaTHYEeCKHX 3aJad Ha BBIYHMCICHHE YIJIOB  MEXIY
CKPEILMBAIOIIUMUCS  OPSIMBIMH, MEXIy TMpsAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYT'PAHHBIX YTJIOB.



Boruncnsate 00bEMBI U IUIOLIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHUS MEXIY
IJIOIIASIMU TOBEPXHOCTEHN, 00bEMaMU OJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMH: CHUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[Ipumensats reomerpuueckue (HaKTbl i1 PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEeANOIararouX HECKOJIBKO IaroB PELICHNUs, €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMeHsaTs NpOCTEHIINME TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMYYEHHBIE 3HAHWS HAa IPAKTHKE: AHAIM3UPOBATH pPEAIbHBIC
CUTyallUd W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTUYeCKu CGHOPMYJIHMPOBAHHON MpoOJeMBbl, MOJEIUPOBATh pEalibHbIE
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, amnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KVIACC

OnepupoBaTh MNOHATHAMHU: LMJIUMHAPUYECKAs IMOBEPXHOCTh, 0O0pa3yroliue
OWIMHAPUYECKOM  MOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolre KOHUYeCKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIMHAP, KOHYC, cepa U map).

OOBICHATH CLIOCOOBI MOTYYEHUS TEN BPALLECHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHue cepbl U MIOCKOCTH.

OnepupoBatrh MOHATUSMHU: IAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA
CErMEHTA; IIapOBOW CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate  00bEMBI M IUIOMIAMM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUYECKUX TEJI C MPUMEHEHHEM (popMyI.

OneprpoBaTh NOHATUAMH: MHOIOTPaHHMK, BIIMCAaHHBIM B cdepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAaHHUK WM TEJO
BpalICHUS.

BbruncnsTh COOTHOLIECHUS MEXIY IUIOMAIAIMHU MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEIL.



N3o06paxaTh u3yyaeMble (UTypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MpPEeACTABICHHYIO Ha 4YepTexax U
pPUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbBIONHATE OEHUCTBUSA CIIOKEHMS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHsI BEKTOpa Ha YUCIIO, 00BSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IpumeHATh NpaBuiIo NapajulecnuIeaa.

OneprpoBaTh NOHATUAMMU: JE€KaPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJApHOE IMPOM3BEICHUE, pACKIaAbIBATL BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTh reomerpuueckue (axThl I PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANoaralinX HECKOIbKO IaroB PELIECHUs, €CJIM YCIOBUSA NPUMEHEHHUS
3aJlaHbl B IBHOM (hopMe.

Pewate mpocreinmne reoMeTpuyecKUe 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPIMHATHOI'O METOAA.

Pemarp 3amaum Ha [I0OKA3aTesIbCTBO MATEMAaTHUYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3laM WK aaropuTMaM, NpUMEHs s
M3BECTHBIE METO/IbI IIPHU PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHX 3a7a4.

[IppuMeHsATs NpOCTEHINNE TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYYEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3WPOBATH PEATbHBIC
CUTyallMd W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTUYeCKu CGHOPMYJIHMPOBAHHON MpoOJeMBbl, MOJEIUPOBAaTh pEalibHbIE
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuyectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB M TeM (undposbie)
Kourpoasbnbie | IlpakTuyeckue
n/n NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmnoreka [IOK
! Baezierue B crepeomMeTpHio 10 https://m.edsoo.ru/1¢209e37
) [IpsamMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [IOK
[TapanneasHOCTh NMPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepneHqUKyIAPHOCTD NPSMBIX U 12 bubnuoreka LIOK
IJIOCKOCTEM https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
4 VYTIIBl MEXAY MPSAMBIMU U INIOCKOCTSMHU 10 1 hitps://m_edsoo /1 €209e37
Bbu6mmoreka [JOK
M 11 1
. HOTOTParHHi https://m.edsoo.ru/1¢209e37
N bu6mmoreka [{OK
6 OOLEMEI MHOTOTPAHHHUKOR ? ! https://m.edsoo.ru/1¢209e37
7 [loBTOpEHME: ceueHUsI, pACCTOSTHUS U YTJIb 4 1 bubmmorexa [TOK
p ' P y https://m.edsoo.ru/1¢209¢e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0




11 KIIACC

Kosan4yectBo 4yacos DJIEKTPOHHBIE
HauMeHnoBaHmne pa3aeoB U TEM nudpoBbie
Ne i/ P KonrtpoJsbnsie | IIpakrnyeckue (g )
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Bbubnuoreka [JOK
Tena pamenns 12 https://m.edsoo.ru/1¢209e37
" bubnuoreka [JOK
2 O65EmEr TET > I https://m.edsoo.ru/1¢209e37
3 BexTope! 1 KOOPAUHATEI B IIPOCTPAHCTBE 10 1 bubmmorera [TOK
p pA poctp https://m.edso0.ru/1¢209¢37
4 [ToBTOpenue, o6o0mIEeHNE, 7 | butmmoreka [JOK
cUCTeMaTu3alusg 3HaHUHN https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOI'PAMME







IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacos JICKTPOHHBIE
Ne Hara uudposbie
Tema ypoxa Kourpoasnsie | IlpakTHyeckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE IOHATHSI CTEPEOMETPHH:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpaHcTBo. [IpaBuna
1 M300pakeHHs Ha PUCYHKAX: 1 bubmorexa [IOK
p pucy o https://m.edsoo.ru/aecc77cd
M300pakeHHs TUIOCKOCTEH,
napajuieIbHbIX MPSMBIX (OTPE3KOB),
CEpEeIHUHBI OTPE3Ka
IlonsaTHA: nepecekaromumecs
2 IJTIOCKOCTH, MEPECEKAIOIIUECS 1 bubmmorexa LIOK
- 1ep https://m.edsoo0.ru/2d8a9¢99
npsiMasi ¥ TI0CKOCTh
[lonsTHs: nepecekarouecs
3 IJIOCKOCTH, TEepeceKaronuecs 1 bubmmorexa LIOK
- 11ep https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HaKOMCTBO C MHOTOI'PaHHUKAMHU,

4 n300pakeHre MHOTOIPaHHUKOB Ha | bubmunoreka IIOK
pHUCYHKaXx, Ha MPOEKIMOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HavanbsHbie cBeieHUs 0 KyOe u

5 OupaMuie, UX pa3BEPTKU U MOJIEIIN 1 bubnmorexa [IOK

P > 11X Passep ' https://m.edsoo.ru/b30dff38
CeueHrss MHOTOTPaHHUKOB
6 HauanpHabie cBeieHus o0 Kyoe u 1 bubnmoreka [JOK




nUpaMujie, uX pa3BEPTKU U MOJIETH.
CeueHust MHOTOTpaHHUKOB

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

[TousTre 00 aKCHOMATHUYECKOM
MMOCTPOEHUN CTEPEOMETPHUH:

Bbubnuoreka [JOK

! AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccScdfe
CJIEJICTBUS U3 HUX
[TonsiTne 06 aKCHOMATHIECKOM
MMOCTPOEHUHU CTEPEOMETPHHU: bubnuorexa [JOK

8
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/239¢8cb4
CIIEICTBUS U3 HUX
[TonsiTrie 06 akCHOMaTUYECKOM

9 MMOCTPOEHUHU CTEPEOMETPHHU: bubnmnorexa [JOK
AKCHOMBI CTEPEOMETPUU U https://m.eds00.1ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTre 06 akCHOMATUYECKOM

10 IIOCTPOEHHUHU CTEPEOMETPHUU: bub6nmoreka [IOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHoe pacnionoxeHue npsMbIx B

1 IIPOCTPAHCTBE: IIepeCceKaroIuecs, bubmunoreka IIOK
napajuiesibHbIC M CKPEIIUBAIOIIHECS https://m.edsoo.ru/1a252016
psiMbIe
[TapanienbHOCTh OPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:!

12 napajuleJIbHbIC NIPSAMBIE B Bubmrorexa LIOK

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

MIPOCTPAHCTBE; MAPAJIIEIbHOCTh
TPEX MPAMBIX

13 [TapanienbHOCTh NPSIMBIX U bu6nuoreka [IOK




TUIOCKOCTEH B MPOCTPAHCTBE:
[TapannensHOCTH NPSIMOI U
TIOCKOCTH

https://m.edsoo.ru/ee1d19b9

14 VYTIIIBl ¢ COHANpPaBIEHHBIMU bubmmoreka [JOK
CTOPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMU B bubnmnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanneasHOCTh MIIOCKOCTEH: bubnnoreka [JOK
IapajuieIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18255
13 CBoiicTBa napamiesbHbIX bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/e504d656
[IpocrTeiiimme mpoCcTpaHCTBEHHBIE
19 (uryphl Ha TNIOCKOCTHU: TETPad bubmorexa HOK
yp - TETPasIp, https://m.edsoo.ru/4a28dc02
Ky0, napaJuiesnenumnes
. bu6mmoreka [IOK
20 Hocrpoettite cetierii https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26feSd
KonTponbhas pabota no teme
” "IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
npoctpaHcTse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U MJIOCKOCTEM"
[lepneHauKyIIPHOCTD MPAMOM U
23 HJI(I))CKO(;I"[FI/I'}II'Ie I;eH WK 1131;1 HbIE bubmorexa HOK
+ [ICPIICHHKY AP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U bubnnorexa HOK




NECPINCHAUKYJISIPHLBIC K IINIOCKOCTHU

https://m.edsoo.ru/0acl1¢95

’5 [Ipsimble napasuienbHbIE U bubnmoreka [IOK
MEPIEHINKYIIAPHBIE K IIIOCKOCTH https://m.edsoo.ru/ba545966

%6 IIpu3Hak neprneHIuKyIsIpHOCTH bu6mmoreka [IOK
MIPSIMOM M TUIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak neprneHAuKyJISIpPHOCTH bubmunoreka IIOK
IIPSIMOH U IUIOCKOCTHU https://m.edsoo.ru/79165d15

73 Teopema o npsimoit bu6muoteka [HOK
NEePIEHIUKYISPHOU IIJIOCKOCTH https://m.edsoo.ru/635¢5087

29 Teopema o npsimoii bubnuorexa [JOK
MEePHIEHANKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/bd374518

30 Teopema o npsmoit bubnnorexa [IOK
MEePHIEHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKyIsIp ¥ HAKIIOHHBIE:

31 paccTosiHuE OT TOUYKHU 10 IJIOCKOCTH, bu6numoreka [IOK
paccTosIHUE OT MPSIMOM 10 https://m.edsoo.ru/33¢477d3
IJIOCKOCTH
[lepnieHIUKyISIp ¥ HAKIIOHHBIE:

39 paccTosiHUE OT TOYKH J0 IUIOCKOCTH, bubnnoreka [JOK
paccTositHue OT MPSMOH 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[lepnieHIUKyISIp ¥ HAKIIOHHBIE:

1 paccTOsTHUE OT TOYKH JO MJIOCKOCTH, bu6nuoreka [IOK
paccTosiHue OT MPSIMOM 10 https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH

34 [TeprienauKysip U HaKJIOHHBIE: bubmuoreka [JOK

PacCTOSAHUEC OT TOYKH J0 INIOCKOCTH,
PacCTOSIHUC OT HpHMOﬁ a0

https://m.edsoo.ru/dbee22bc




IINTIOCKOCTH

35 VYTIIBI B TPOCTPAHCTBE: YTOJ MEXKIY bubnmoreka [JOK
MPSMON U MIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbII yroi, TMHEUHBIN Yrog bu6mmoreka [IOK
JBYI'PaHHOIO yIjla https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN YIOJI, JMHEHHBIA yIrOJ bubmunoreka IIOK
JBYT'PAHHOI'O yIia https://m.edsoo.ru/c7c¢777ed
[leprieHAMKYISAPHOCTD IIOCKOCTEM:
38 MPU3HAK NEPIEHINKYIIPHOCTU buomorexa [IOK
p p fl yp https://m.edsoo.ru/ec3e2da3
JIBYX TIJIOCKOCTEH
[lepneHguKyISPHOCTB MIJIOCKOCTEM:
39 NpHU3HAK NEPICHAUKYIISIPHOCTH bubmorera [JOK
p p f[ yAp https://m.edsoo.ru/ed9¢2a8e
JIBYX TIJIOCKOCTEM
[lepneHquKyISPHOCTB MIJIOCKOCTEM:
40 MpHU3HAK NEPICHAUKYIISIPHOCTH bubmorera [TOK
p p f[ yp https://m.edsoo.ru/ba75dcS57
JIBYX TTIOCKOCTEH
41 Teopema o TpEX mepneHIUKYIIpax bubmorera [TOK
p R PHCHMKY P https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepIeHIUKYIIpax bubmorera [JOK
p p PHCHAHKY AP https://m.edsoo.ru/52188a7d
43 TeopeMa o TpéX HmepneHAUKYIApaX buomorexa [IOK
p p PHCHAHKY AP https://m.eds00.1u/9f246736
KoHnTtponbHas pabota 1mo temam
44 "[lepnieHIUKYJISIPHOCTD NPSIMBIX U bubnnorexa HOK
mrockocteil" u "YTisl MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
45 [ToHsiTHE MHOTOTpAaHHUKA, bubmmoteka [[OK

OCHOBHBIC 3JICMCHTbI

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




MHOT'OI'paHHMKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOI'PaHHUKH;
pa3BEPTKAa MHOTOIpaHHUKA

[Ipu3ma: n-yrosbHas npusma; rpaHu
Y OCHOBAHUS IPU3MBI; TIpsIMast U

bu6mmoreka [IOK

46 HaKJIOHHAs TPU3MBI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
MOJIHAS! TOBEPXHOCTh MPU3MBI

47 [Tapannenenumnen, npsMOyTroJIbHBIN bubnuorexa [JOK
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuia: n-yronbHas nupamusa,
I'PaHU ¥ OCHOBAaHHE NMPaMU/IbI;

48 OOKOBast ¥ IOJTHASI TOBEPXHOCTh bubmmorexa LIOK

https://m.edsoo.ru/fblcd0as

IIMPAMU/IbL; IPaBUIIbHAS U
yCeu€HHas upaMuaa
[IpaBuiibHBIE MHOTOI'PaHHUKH:
MOHSITHE TPAaBUIIBHOTO

49 MHOT'OI'PAHHUKA; IPABUIIbHAS bubnuoreka [IOK
IpyU3Ma U NpaBUIbHASA [TUPaMUIa; https://m.edso00.ru/074c8865
[IpaBWJIbHAS TPEYToJbHAS MUpaMHUIa
Y MIPaBWIBHBIN TETpadp; KyO
IIpencraBienue o NpaBUIbHBIX

50 MHOIOTpaHHHMKaX: OKTa’p, bubmmorexa LIOK

https://m.edsoo.ru/a0fddSbf

TOJEKa’AP U UKOCASP.
CuMMeTpust B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOUKH,

51 IIPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubnuoreka [IOK

CUMMCTpPUH B TUpaMUaax,
napajiiejienmIic 1ax, nmpaBUJIbHbBIX
MHOT'OrpaHHHUKax

https://m.edsoo.ru/b9e777d9




Brruucnenue 371eMEHTOB

52 MHOTOTPaHHUKOB: pEOpa bubnnorexa LIOK
P - Peopa, https://m.edsoo.ru/6cdbecef
JaroHalu, YTJIbl
[Tnomaas 6OKOBOM MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
53 MPHU3MBbI, IIOIIAAb OCHOBAHUI bubnmorera [TOK
P > THTOMHax . ’ https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOM MOBEPXHOCTH
MPSIMOW TIPU3MBI
[Tnomaas GOKOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBHON
54 MMUPaMUJIBI, TEOPEMA O TIIOIIAJIHN bubmorexa LHOK
P fl > TEOP HI g . https://m.eds00.ru/5603e30b
OO0KOBOI1 MOBEPXHOCTH YCEUEHHOM
MTAPaMUIBI
55 KonTponbhas pabota no teme bub6mmoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95£5¢04
N bubmuoreka [JOK
I1
56 OHATHE 00 00HEME https://m.edsoo.ru/7ad0020b
N bu6mmoreka [{OK
i OOBEM MipaMiLb https://m.edsoo0.ru/235171b3
N bubmuoreka [JOK
>8 OOnEM mupamu et https://m.edsoo.ru/f47dfefd
" bubnuoteka [JOK
> O0nEm nHpavib! https://m.eds00.1ru/79¢10312
N bu6nmoreka [IOK
60 O0nem nHpamh b https://m.edsoo.ru/2faade3f
bubmmoreka [JOK
1 "
6 OObEM MpH3MEI https://m.eds00.ru/79853608
62 OO0BEM TTPU3MBI bubnmnoreka [JOK




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

butmmoreka [{OK
63 & 1
OOBEM mpu3MbI https://m.eds00.1ru/482d3151
64 KonTtponbhas pabora mo teme | bu6muoteka [HOK
"O6bEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHue, 0600IIEeH e
65 CUCTEeMaTu3alus 3HaHUM. | bubmuoreka [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHHUKE
IToBTOpeHue, 060061IeHNE
cucTeMaTu3als 3HaHUI.
Brruucnenue paccTossHAN: MEXy
66 BYMsI TOUKaMH, OT TOYKH IO 1 bubmorexa HOK
By . ’ A https://m.edso0.ru/f7792ba9
MPSIMOH, OT TOYKH JI0 TUIOCKOCTH,
MEX/1y CKPEIINBaIOIIUMUCS
MPSIMBIMU
bu6mmoreka [IOK
67 u 0 1
TOTOBAI KOHTPOJIRHAL pabota https://m.eds00.ru/b9146bc0
[ToBTOpenue, 06061IeHNE
CUCTeMAaTH3allls 3HAHUH.
Brruncnenue yrioB: Mexay
68 CKPEIIMBAIOIIMMUCS MPSIMBIMU 1 bubmorexa HOK
pett Hlu P ’ https://m.edso00.1u/56765e8b
MEX/1y MPSMOI U IJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
TUIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KIIACC

Kosan4yectBo 4yacos JIEKTPOHHBIE
Hara uudposbie
Nen/m | Tema ypoka Konrpoabubie | Ipakruueckue
Bcero u3y4deHusi | oOpa3oBaTeJbHbIC
padoThI padoThI
pecypchl
[unuHapuyeckas MOBEPXHOCTb,

| o0Opa3zyromue NUINHIPHIECKOM | bubnmnoreka [JOK
IIOBEPXHOCTH, OCh https://m.edso0o.ru/6054b8c¢1
LMJIMHIPUYECKON TOBEPXHOCTH
[unmuaap: ocHOBaHUS B OOKOBast

) MOBEPXHOCTH, 00pa3yroIas 1 och; 1 bub6mmoreka [IOK
ioua b OOKOBOM U MOJTHON https://m.edsoo.ru/188f6216
MIOBEPXHOCTU
N3o6paxkenne nunuHapa Ha
mockocTy. Pa3séprka nuimHapa.

3 CeueHus nuiuHapa (MIOCKOCTHIO, 1 bubmuoreka [JOK
MapajyieIbHON UIn https://m.edsoo.ru/016e25¢eb
NEPIEHIUKYISIPHON OCH
HUAJTUHIPA)

Konunueckas moBepXHOCTB,

4 o0pa3yroline KOHUIeCKOn 1 bubnumoreka [IOK
IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKON ITOBEPXHOCTHU
Konyc: ocHOBaHue U BepIIMHA,

5 00pasyrolas U 0Ch; II0IIAIb 1 bubmorexa OK

pasy N o https://m.eds00.ru/897dd3b2
OOKOBOI1 U MOJIHOM MOBEPXHOCTH
6 VYceu€HHblil KOHyC: 00pa3yronme u 1 bubnuoteka [JOK




BBICOTA; OCHOBaHUs U OOKOBast
MOBEPXHOCTh

https://m.edsoo.ru/1468bab3

N3o06paxeHune koHyca Ha
mrockocTh. Pa3BépTka KoHyca.
Ceuenust koHyca (IIJIOCKOCTBIO,

bu6mmoreka [IOK

7
napajuieIbHONH OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, IPOXOASIIEH uepes
BEPIIUHY)
Cdepa n map: neaTp, paamnyc,
8 I/(Ii;l\feT ; HJ'IIZ) a I)Tiol;e XZIOCTI/I bubmorexa HOK
A P> tan P https://m.eds00.ru/0341bc2b
chepsr
BsanmMHuoe pacrionoxxenue chepbl u
9 IUIOCKOCTH; KacaTelbHast Bbubnuoreka [JOK
IJIOCKOCTH K cepe; TIomaas https://m.edsoo.ru/bed12a43
cepsr
10 N306pakenue cgepsl, mapa Ha bub6nmoreka [IOK
miockocT. CedeHus mapa https://m.edsoo.ru/bc15£7{2
1 KomOuHanus ten BpaieHus u bu6muoteka [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMUCAHHBIN OKOJIO
12 cdepsl; cdepa, BMcaHHAs B bubnnorexa [JOK
MHOT'OIPaHHUK WU B TEJIO https://m.edsoo0.ru/0b136158
BpallIeHUS
13 [Tonsitre 06 06bEMe. OCHOBHBIE bu6mmoreka [IOK
CBOICTBa 0OBEMOB TEN https://m.edsoo.ru/26a03fb7
N bubnuoreka [JOK
14 06
PEM HIIHHADA, KOHyCd https://m.edsoo0.ru/5513d87b
15 O06bEM mapa u wiomaas cheps bubmuoreka [JOK




https://m.edsoo.ru/d189bde2

[TogoOHBIE TENa B MPOCTPAHCTBE.
COOTHOIICHUST MEKIY TUTOIIAISIMA

bu6mmoreka [{OK

16
MMOBEPXHOCTEH, 00bEMaMK https://m.edsoo.ru/810cfleb
MOOOOHBIX TEN
17 KonTponbhas pabota no temam bubmmoreka [JOK
"Tena Bpamenus" u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
13 BexTop Ha IJI0CKOCTH U B bubmmorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CrnoxxeHre ¥ BEIYUTAaHUE BEKTOPOB bubmmorexa HOK
P https://m.edsoo.ru/23f4089
20 YMHOKEeHHE BEKTOpa Ha YHCIIO bubmorera [JOK
p https://m.edsoo.ru/dee379eb
Paznoxxenune BexkTopa 1o Tpém
21 HEKOMITJIAaHAPHBIM BEKTOpaM bubmorera [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno mapannenenunena
Pemenne 3ama4d, CBSI3aHHBIX C
22 MIPUMCEHEHHUEM IIpaBUIl ICHCTBHI C bubmmorexa HOK
p p A https://m.edso00.1u/5a827900
BEKTOpaAMH
KoopanaaTtHO-BEKTOPHBINA METO/
23 n I/Ip CIICHUH reOMef HYECKHUX bubmorexa [IOK
pHp p https://m.edsoo.ru/d3alfe30
3a7a4
[IpsimoyronbHas cuctema
KOOPIWHAT B IIPOCTPAHCTRBE.
24 Koop WHATHI BI;KTOpa bubmorexa HOK
P . pa- https://m.edso0.ru/48db7058
[Ipocreiimune 3agauu B
KOOpJIMHATaX
25 Yroia Mexay BEKTOpaMH. bub6mmoreka [IOK




CkansipHOe IPOU3BEICHUE
BEKTOPOB

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

Brruucnenue yrios Mexuy

bu6mmoreka [IOK

26
NPSAMBIMU U IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopbl 1 KOOPAUHATHI B bubmorexa HOK

P " P https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHnue, 06001IeHNE 1

78 cUcTeMaTHu3aIus 3HaHUM. bubmuoreka [JOK
OcHoBHbIE GUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca IJIaHUMETPUHU
[ToBTOpeHnue, 06001mIeHNE 1

29 CHUCTEMAaTH3alUs 3HAHUM. bubnauorexa [[OK
OcHoBHbIE QUTYpBI, HaKTHI, https://m.edsoo.ru/078cd 184
TEOPEMBI Kypca IJIaHUMETPUHU
[ToBTOpeHue, 06001IeHNE 1

30 cHCTeMaTu3alns 3HaHui. 3agaun bubmuoreka [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHue, 0600mEeHNE 1

31 cucTeMaTu3alvs 3HaHW|. 3anauu bu6mmoreka [IOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpeHuEe, 0600IIEHNE 1

1 cUCTeMaTU3alus 3HAaHUM. bubmuoreka [JOK
OcHoBHBIE GUTYPBI, (PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUH

33 Hrorosas koHTpoipHas paboTa bubmuoreka [JOK




https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHue, 0600mEeHNE U

CHUCTEMAaTHU3al i 3HaHHUI

bu6mmoreka [IOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET
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