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HOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
oOyuatomuxcst 10 —11 kimaccoB paszpabotaHa Ha ocHOBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa CpeHEro o0Iero oopa3oBaHus,
C y4éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAAMIMI POCCUHUCKOTO 0Opa3oBaHUs, a
Takke ¢ yderoM (emepanpbHOM paboueld mporpaMMbl BOCTHMTaHHS. Peanm3anus
nporpaMMbl  OOECIIEUMBACT  OBJIQJICHUE  KJIIOYEBBIMH  KOMIIETCHIIMSIMU,
COCTABJISIIOIIMMHU OCHOBY JUISI CAMOPa3BUTHS M HENPEPHIBHOTO 0O0pa30BaHUS,
[ETIOCTHOCTh OONIEKYJIbTYPHOr0, JIMYHOCTHOTO M I[103HABATEJILHOIO PAa3BUTHS
JUYHOCTU O0YyYarOIINXCS.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp ydeOHOro Kypca TeOMETpUM Ha YPOBHE CpPETHETro OOIIEero
oOpa3zoBaHusl 00YyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METaNpeJMETHBIX |
PEIMETHBIX PE3YJIbTAaTOB OOYyYEHHS] TE€OMETPUU B HANPABICHUH JMYHOCTHOTO
pa3BuTHsl oOydaromuxcs, GOpMHUpPOBaHUS (DPYHKIIMOHATLHON MaTeMaTHYEeCKOU
IPaMOTHOCTH, U3YUYEHUS NPYTUX YUCOHBIX TUCIUILINH. Pa3BuTre y oOydarommxcs
IPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W IPOUCXOXKJICHUU T'€OMETPUYECKHX
a0CTpakIuii, COOTHOIIEHUH PEATbHOTO W HUJICATBHOTO, XapaKTepe OTpaXeHUs
MAaTeMAaTUYeCKOW HAYKOM SBIECHHW M IIPOLECCOB pPEAIBHOTO MHUpPa, MECTe
T€OMETPUHU B CHCTEME HAYK M POJIM MAaTEeMAaTHYECKOTO MOJCIIMPOBAHUS B HAYIHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalllMXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaliu B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpus sBAsIETCS OAHUM M3 0a30BBIX IPEJAMETOB Ha YPOBHE CPETHETO
oOmero oOpa3oBaHMs, TaK Kak OOECleYMBAE€T BO3MOXHOCTh M3Yy4Y€HHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOU HAMPABIEHHOCTH, TAK M TYMaHUTAPHOM.

Jlornueckoe MebIUIeHHe, (GopMupyeMoe MpH HU3YYECHUH OOyJaronmMucs
MOHSATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHHH IIETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI¢ peIIeHUsI T€OMETPUYECKUX 3aJad, YMEHHE BBIJBUTaTh U OMNPOBEPrarh
TUTIOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTeCTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHHEe OpHUEHTUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBECHHYIO POJb BO
BCEX 00JacTsaX AesTeNbHOCTH 4YenoBeka. OpueHTalus YelloBeKa BO BPEMEHU U
IMPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHUaIbHOTO ObITHS, dopma
OTPaXEHUS OKPYKAIOIIETO MHUPA, YCIOBHE YCIEIIHOTO TO3HAHUS U AKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OmnepupoBaHHE  IPOCTPAHCTBEHHBIMU



oOpa3zaMu OOBEIUHSET pa3Hble BUIbl y4eOHOW M TPYJOBOW JEATEIHHOCTH,
ABIISIETCS OJHUM U3 MPO(GECCHOHATHHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3aga4a (OpMUpPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHJIHOCTU OOpA3HOTO MBIIUIEHUS] — CYIIECTBEHHOI0 KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUUYECKON JEATEIHHOCTH 10 MHOTUM HaIlPaBICHUSIM.

Llenp ocBoeHmsi mporpamMmbl ydeOHOTO Kypca «['eomerpus» Ha 0a3zoBOM
ypoBHE 00yueHus — 0011eo0pa3oBaTelibHOe W OOILIEKYJIbTYpPHOE pPa3BUTHE
oOyyJaroruxcst ~ 4yepe3  oOecreyeHue  BO3MOXKHOCTH  NPUOOPETeHHS U
WCIIOJIb30BAHUSI CHUCTEMATHYECKUX TE€OMETPUYECKUX 3HAaHUM U JEHUCTBUM,
creru(UIHBIX TEOMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOIOJDKEHHsST 00pa30BaHMs
10 CTIEIMAIBHOCTSM, HE CBA3aHHBIM C MPUKJIIAHBIM UCIIOIb30BAHUEM F€OMETPUU.

[Iporpamma 1o reoMmeTpuu Ha 0a30BOM YpOBHE TMpeAHA3HA4YeHA ISt
00yJaronmxcsi CpeiHel MIKOJIbI, HE UCIBITHIBABIINX 3HAYATEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI'O 00111ero oopa3zoBanusi. TakuMm oOpazom, oOyuaromuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIME MaTEMaTHYECKUE YMEHHs, CBSI3aHHbIE
co cneuu(puKod TreoMeTpud M HEoOXOAuUMBbIe Jii KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh T€OMETPHUIO OoJjiee
rIIyO0OKO, €Cliu B JaJbHEWIIEeM BO3HUKHET HEOOXOIWMOCTh B T€OMETPHYECKHX
3HaHUSAX B MPO(eCcCHUOHATBHON NeATeIbHOCTH.

JlocTuKEeHHEe 1EeMM OCBOEHMSI MPOrpaMMbl OOECIEUMBAETCS pPELICHHEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMH 3aJadamMH  OCBOEHHS  Kypca
«I"eometrpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBIsItOTCS:

e (opmupoBaHue mMpeNCTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KyJbTYpPbl U OCO3HAHHE €€ B3aUMOCBA3H C OKPYKAIOIIM MHPOM,;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHUKAX M TelaxX BpalleHHUs
KaK O BOKHEHIIMX MaTEMAaTHUECKUX MOJIENX, TO3BOJISIONINX OMUCHIBATH
U U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHHE YyMEHMsI pAclO3HABaThb Ha 4YEpTeX)axX, MOJEISIX H B
pearbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJCHUE METOAAMH PEIICHMs 3a/lady Ha MOCTPOCHHUS Ha M300paKEHUSX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHUS OINEPUPOBATH OCHOBHBIMH TOHSATHUSMH O
MHOTOT'PAHHHMKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE  aNTOPUTMAMHU  pELICHUS  OCHOBHBIX  THUIOB  3aj1ay;
dbopMHUpOBaHUE yMEHHUS TMPOBOJIUTH  HECJOXXHBIE JIOKa3aTeJIbHbIC
pacCcyXIeHHUS B XOJ€ pEIICHHUS CTEPEOMETPUUYECKUX 3a1ad W 3a7ad ¢
MPAKTUYECKUM CO/ICPKAHUEM;



e pa3BUTHE WHTEJIJIEKTYaJIbHBIX u TBOPUYECKHUX criocoOHOCTEH
oOy4Jarommxcsi, MO3HABAaTEIbHOM  AKTUBHOCTH,  HCCIEJOBATEIbCKUX
YMEHHI, KpUTUYHOCTU MBIIIUICHUS;

e (opmupoBanue GbyHKIHOHATBHON IPAMOTHOCTH, pEJIEBaHTHOM
F€OMETPUM: YMEHHUE pPACIllO3HAaBaTh MPOSIBICHUS T'€OMETPUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX
CUTYyallMsIX M MPU U3YYEHUU APYTHUX YYCOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpPMYyIUpOBaTh HX Ha S3bIKE
r€OMETPHUM U CO3/1aBaTh TEOMETPUUECKUE MOJIEIIA, TPUMEHATH OCBOCHHBIN
F€OMETPUYECKUI anmapar ISl PENICHHS MNPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATh MMOTYUYECHHBIE PE3YJIbTATHI.

OTAM4UTENbHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCSl BKIIOUEHHE B KYPC
CTEpEOMETPUM B Hayaje €ro HW3y4YeHUs 3aJad, pellaeMblXx Ha YpPOBHE
MHTYUTHUBHOI'O MTO3HAHHUS, U ONPEEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBHUPYET K
JAJIbHEUIIEMY U3yYECHUIO ITPEAMETA.

[Ipennourenue oTaaércst HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHUsI, TO
€CTh TEOPETUYECKUE 3HAHUSI MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypce CTEPEOMETPHM IPOBOAUTCA 3a CUYET pPEIICHUS 3a4ad Ha
CO3JJaHME  MPOCTPAHCTBEHHBIX O0pa3oB M  33Ja4y Ha  ONEpUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opazamu. Coznanue o0pa3a TPOBOAUTCS C OMOpPOM Ha
HarJIIIHOCTh, a OINEpUpoBaHHE O0Opa3oM — B YCIOBUSX OTBICYCHHUS OT
HArJsIHOCTH, MBICJIEHHOTO U3MEHEHUS €T0 UCXOTHOTO COACPKAHUS.

OcHoBHBIE copepkaTenbHble TUHUKM Kypca «['eomerpum» B 10—11 knaccax:
«MHuororpanHukmny, «lIpsiMble U MIIOCKOCTH B MIPOCTPAHCTBE», «Tena BpauieHus»,
«BeKTOpBI U KOOPAUHATHI B MMPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacrpenensercss HE TOJBKO IO COJAEPKATEIbHBIM JIMHUAM, HO W II0 TOJaM
oOy4eHus: Ha YPOBHE CpeJIHEro 00111ero oopa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJbTaTaM
OCBOCHHS paboueil mporpaMMbl, paclpeAel€éHHBIM 10 ToJaM OOydeHwUs,
CTPYKTYpPUPOBAaHO TaKuM 00pa3oM, UTOOBI OBJIQJCHUE TIE€OMETPUUYECKUMU
NOHATUSIMU YU HABBIKAMH OCYILIECTBIISIOCH MOCJIEIOBATENBHO U MOCTYIATENBHO, C
cOOJI0/IEHUEeM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYATUCH B
OOILIyI0 CUCTEMY TI'€OMETPUYECKUX MPEACTABICHUN OOy4YaIOIIMXCA, pacluupss U
yriIyosisisi €€, 00pa3ysi MPOUYHbIE MHOKECTBEHHBIC CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE



Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hegemo B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsMBIX B INPOCTPAHCTBE: II€pECEKaroluecs,
napajuleNIbHble M CKpeluBaroniuecs mnpsamble. [lapaimensHOCTs NpsAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAapAJUICIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSMBIX; MAPAIIIETBHOCTh MPAMOM M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJd MEXAy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTD MIJIOCKOCTEN MapaJlyIeIIbHbIC IJIOCKOCTH; CBOICTBa
napajienbHbeIX IUIockocTei. [lpocrteifmne mnpocTpaHCTBEHHbIE (QUIYpHl Ha
IJIOCKOCTH: T€Tpadp, KyO, mapasiesenunes]; ToOCTPOCHHE CEUCHUH.

[leprieHAMKYIAPHOCTD NPSIMOM M IUIOCKOCTH: NEPIECHANKYIISPHBIE NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE NAPAJUICIBHBIE W MEPIECHANKYISPHBIE K IIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
MEPIIEHAUKYJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIy MPSIMOU U
IJIOCKOCTBIO;  JABYTPAaHHBIM  yroj, JIMHEHMHBIM YroJ JBYTPaHHOTO  yTJIa.
[leprieHIMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 NIJIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 10  IJIOCKOCTH,  MNpOeKiuss  (GUrypel  Ha  IJIOCKOCTb.
IlepreHAUKYIAPHOCTD  IJIOCKOCTEW: IPU3HAK  IEPHECHIUKYJSIPHOCTH  JABYX
IJIOCKOCTEN. Teopema o TpEX NEPHEHAUKYISPaX.

MHoOrorpaHHuKH

[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIMYKJIbIE
Y HEBBIITYKJIbIC MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas
OpU3Ma; TPAaHU U OCHOBAHUS MPU3MBL; NMPsAMasi U HAKJIIOHHAs MPU3MBbI; OOKOBas U
NOJTHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cBoicra. Ilupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yced€éHHas nupamMuga. OJEMEHTbl Npu3Mbl W nUpaMmuabl. [IpaBHibHBIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUMKA; MPABUJIbHAS MPU3MaA U
NpaBWJIbHAs MHUPAMUIA; NpPaBUJIbHAs TPEYrojibHas MNHUpPaMHUAA W TPaBUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOIOTPAaHHHUKAX: OKTas3Ap,
noneka’ip u ukocazap. CeueHus Npu3Mbl U TUPaMUIbL.

CummMeTpust B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTENIBHO TOYKH, MPSAMOW,
IUIOCKOCTH.  JJEMEHThl CUMMETPHUM B  NHMPAaMUJAX, HapaJlIeleluIenax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Boruncnenne 31€MEHTOB MHOTOTPaHHMKOB: pE&Opa, JauaroHaid, YTJblL.
[Inomane OOKOBOW MOBEPXHOCTH U TMOJHOW IOBEPXHOCTU MPSMOM MPU3MBI,
IJIOLAJAb OCHOBAaHWUM, TeopemMa O OOKOBOM MOBEPXHOCTH NPSIMOW MPHU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHUPaAMUIbI,
TeopeMa O IUIomaau yceuéHHoW mnupamuapl. [lonstue o0 o0béMe. OO0BEM
MUPAMHUIBI, TPU3MBI.

[Tono6nsie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOIIASIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJL.

11 KJIACC

TeJsia BpameHus

Hunmuuapuueckas IIOBEPXHOCTb, oOpa3ytomue UMJIMHAPUYECKOU
MOBEPXHOCTH, OCh LWJIUHJAPUYECKON mMoOBepXHOCTU. [lumuHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTb, OOpa3ylolias M OCh, IUIONIAAh OOKOBOW M TOJIHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KOoHYyC: OcHOBaHME U BeplrHa, 00paszyromias
U OChb, IUIOIIQJlb OOKOBOM W TIOJHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
o0Opa3sylolire U BbICOTa; OCHOBAaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa um mrap: meHTp, paauyc, AMAMETP; IUIONIAb TOBEPXHOCTH CQEpHI.
B3anmMHoe pacnonoxenue chepsl U MIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
IJI01a/1b CEephI.

N3o0pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka UIMH/pa U KOHYCA.

KoMmOvHanmu Tem BpameHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
onmucaHHbIH OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIICHUS.

[TonsTre 06 06BEMe. OCHOBHBIEC CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpsIMOYTOJIBHOTO Mapajulesienunena v ciaeactBus U3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab cepsol.

[TogoOubie Tenma B mnpocTpaHcTBe. COOTHOILIGHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuenust muavHApa (TapauieIbHO M MEPIEHAUKYISPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIIEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpoctpaHcTBe. ClioKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXeHUE BEKTOpa Ha 4ucio. PaznojkeHure BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX C
IPUMEHEHUEM IIpaBUJl JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTOoJl MEXIy Bekropamu. CKaISIpHOE IPOU3BEICHHUE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMBIMH U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHNHU T€OMETPUUECKUX 3a]1a4.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BociMTaHue:

c(hOpMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUHCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoLenyp TpaxIaHCKOro ooOmectBa (BbIOOPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IPaKJaHCKON UACHTUYHOCTH, YBAXKEHUS K
MPOILIOMY U HAaCTOSIIIEMY POCCUICKONW MAaTEMATHKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKEHHN B JIPYrMX HaykaxX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, JTHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYMBOTO OYIyIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOYAs ICTETUKY MATEMATHYECKHX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajaad, peuieHui, paccyKIeHUM;
BOCIIPMUMYHUBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO YMEHHUS TPUMEHSITh MaTEeMaTUYeCKue 3HaHHUS B
UHTEpecax 3JJ0pOBOTO U O6e30macHoro o0pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pOBBIO (3710pOBOC IMHUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U

OT/bIXa, peryispHas duznueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHIX CHOPTUBHO-037]0POBUTEIBHOM
TSI TEIbHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oymymieir mpodeccun u pearr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHEI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy OOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha MPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOM HAIIPABJICHHOCTH.

JKOJIOru4ecKoe BOCIMTAHUE:

c(hOpPMHPOBAHHOCTHIO JKOJOTUYECKON KYJNbTYphl, TMOHUMAHUEM BIIUASHUS
COLMAJIbHO-DKOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBHOU
Cpelnbl, OCO3HAaHMEM TJIOOAIBHOIO XapakTepa HSKOJIOTMYECKHUX MpolieM;
OpPUEHTAllMed Ha NPUMEHEHHWE MATEMATUYECKUX 3HAHUW Ul pELICHUs 3aJad B
0o0JIacCTH  OKpYXKaloleld Cpenbl, IJIaHUPOBAHMS TOCTYNKOB M OIEHKH WX
BO3MOJKHBIX ITOCJEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

IleHHOCTH HAYYHOI'O O3HAHMS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c(epbl YeJIOBEUYECKOW MAesTeIbHOCTH, ITAloB €€
pa3BUTHS M 3HAYMMOCTH JJISI PA3BUTHS LMBWIM3ALHUH; OBJIAJACHUEM S3BIKOM
MaTeMaTHKH W MaTEMaTUYECKOM KYyJIbTYpPOM KakK CpEICTBOM IMO3HAHUA MHUPA;
TOTOBHOCTBIO OCYUIECTBIIATh INPOEKTHYK0 M HCCIEHOBATEIBCKYIO AESATEIbHOCTD
VHWBUIYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCliCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvlie = noznasamenvHvle  Oelicmeus, — 0Oecnedusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX HNPOUECCO8 00YUAOWUXCS (0C8OeHUe
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccnedosamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble Jjornueckue aeiicTBUs:

e BBIBIATH U XapaKTEPU30BATh CYIIIECTBEHHbIC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYIUPOBATH
OTpeNecHUsT  TOHSATWH; YCTaHABIMBATh CYIICCTBEHHBIA  TPH3HAK
KJaccu(ukanmy, OCHOBAaHUS JUisi OOOOIIEHUS W CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (QOpMyIHUpPOBaTH W  MNPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (aKTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHHSIX;



npejjiaratb ~ KpUTepUM  JUIsl  BBISBICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYHIL;

e JI€JIaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHHUM, YMO3aKIIOUEHUM 110 aHATIOTUH;

e TMPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YEeCKUX
YTBEPKIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIHUIO,
MPUBOJUTh TMPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/JIbI;

e BBIOMpATh CHOCOO pemieHus y4eOHOW 3amayn (CpaBHMBATh HECKOJBKO
BApDUAHTOB pEIlICHUs, BBIOUpPATh HauboJee NOAXOMAUMNA C Y4ETOM
CaMOCTOATENILHO BbIIENIEHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBaTe/bCKue 1efiCTBUS:

e HCHOJIb30BAaTh BOMPOCHI KaK HMCCJIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
(bopMyIMpOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HUCKOMOE W  JaHHOe, (QopMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIINI0, MHEHHUE;

e TMPOBOJIUTH CaMOCTOSITEIILHO CILJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
Oo0BeKTa, SIBICHHS, TIPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, MPOIECCAMU;

e CaMOCTOSTENBHO (HOPMYJIUPOBATH 0OOOIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBEIEHHOTO HAOJIOJCHUS, HMCCIIEIOBAHUsS, OIEHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, & TAKKE BbIJIBUIAThH
MPEOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumei:

e BBIBIATH JACPUIUTH UHGOPMAIINH, JTAHHBIX, HECOOXOIUMBIX NJisi OTBETa
Ha BOIIPOC U JJIsl PEILICHUS 33]1a4u;

e BbpIOMpaTh HUHGOPMAIMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHUpOBaTh WH(MOPMAITUIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uH(pOpMaLIIH o CaMOCTOSTENILHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  o0becneuugarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUaAOUJUXCHL.

OOmenue:



BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIOBUSAMH U 1EISIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX U NMHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pelIeHus 3aa4ui, KOMMEHTUPOBATh IIOJy4YEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKJIeHU 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
npo0JieMbl, pelllaeMoil 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHbBIE HAa TTIOUCK
pELICHUsI;, COMOCTAaBJISATh CBOM CYXKICHUA C CYXICHHUSIMH JPYTUX
YYaCTHHKOB JUaiora, oOHapy>KWBaTh PAa3IMuMe U CXOJCTBO IMO3UIIMM; B
KOPPEKTHOU GopMme HopMyITHupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEJCTaBIAThL  PE3yJbTaTbl  PEHICHUS  3aJa4d,  JKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ YIETOM 3a]1a4 TIPE3CHTAIMU U OCOOCHHOCTEH ay AUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHAUBUIYATBHON paOOTHI MPU PEIICHUH YYEOHBIX 3a/1a4; MPUHUMATh I1eITh
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThl, pacTipenensiTh BUABI padoT, TOTOBapUBATHCS, 00CYXKIATh MPOIIECC
U pe3yabTar paboThl; 0000111aTh MHEHUSI HECKOJBKUX JIFO/ICH;
y4acTBOBATh B TPYNIOBBIX (popmax padoThl (00CY)AeHHSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIEC); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JAPYTUMH YjIe€HAMH KOMAaHJIbI;
OIICHMBATh KAa4eCTBO CBOCTO BKJajJa B OOIIMH MPOIYKT MO KPUTEPHSIM,
chOpMyIMPOBAHHBIM YYACTHHKAMU B3aUMOICHUCTBUSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 33]]a4i, BEIOUPATh CIIOCO0 perieHuUs
C Y4ETOM MMEIOITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUIN C YIETOM HOBOM
nH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMM  TIO3HABATEIbHOM pedeKCMM KaK OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM U MBICIMUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CHoco0aMU CaMONPOBEPKH, CAMOKOHTPOJISI —mpolecca |
pe3yJibTaTa PEIICHUSI MATEMATUYECKOU 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh MpPH PEIICHUU
3a71a4i, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITUOOK, BHISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MU U YCJIOBUAM, OOBSICHATH
IIPUYUHBl JTOCTHKECHHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB AECATEIBHOCTH,
HaXOJIUTh OMIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEJMETHBIE PE3YJIbBTATBI

10 KUIACC

OmnepupoBaTh MOHATUSIMH: TOYKA, TIPsiMasi, TUIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU W CICICTBUS W3 HHUX TPH PEHICHUH
T€OMETPUUYECKUX 3a]1a4.

OmnepupoBaTh NOHITHAMU: MMAPATUICTLHOCTD U MEPIEHINKYIISIPHOCTD MPSIMBIX
Y IUNIOCKOCTEN.

KrnaccuduiupoBars B3aUMHOE pACIIOJIOKCHHE TPSMBIX M INIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUSIMH: ABYTPAaHHBIA YTroJ, TpPaHW JBYTPAHHOTO YTJIa,
pedpo IBYIpaHHOTO YTJia; JUHEHHBIM YroJl JBYTPAaHHOTO YIJIa; TpajycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh TOHATHSIMH: MHOTOTPAHHWK, BBINYKJIBIH W HEBBITYKJIBINA
MHOTOTPAaHHHK, JIEMEHTHl MHOTOTpaHHUKA, MPAaBHJILHBII MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUIbI MHOTOI'PAHHHMKOB (ITMpaMuia; TpuU3Ma,
PSIMOYTOJIbHBIN Mapaliiesienurie, Kyo).

KmaccudummpoBarh ~ MHOTOTpAaHHHWKH,  BBIOMpass ~ OCHOBaHUSA IS
kiaccuukanuy  (BBITYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKHW, TPABHIbHBIC
MHOTOTPaHHHKH; TIPSMbIC U HAKJIOHHBIE TIPU3MBI, TTapalIeIICITUTICBI).

OnepupoBarh MOHATHUAMH: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUSI CEYEHUH, UCTIONB3YS METO]] CJICIOB.

CTpouTh CEUECHHS MHOTOTPAHHMKOB METOJIOM  CIICJIOB, BBITIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKIECHUE TEOMETPUUECKUX BEIMUWH IO 00pa3Iiam Win
anropuT™MaM, TPHUMEHSS HW3BECTHBIC AHAIMTUYECKUE METOJbl TIPHU PEHICHUU
CTaHJAPTHBIX MAaTeMaTHYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMHU, OT TOYKA JO TPSIMOHM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TCOMETPUICCKUX BEJIMYUH 10 00pa3aM WiIu
QITOpUTMAaM, TIPUMEHSS HW3BECTHBIC AHATUTHUYECKHE METOABI TP PEIICHUU
CTAaHJAPTHBIX  MAaTEMAaTHYCCKUX 3aJad Ha  BBIYUCIICHHUE YIJIOB  MEXIY
CKPENIMBAIOIUMHUCS TPSIMBIMH, MEXKIYy TNPSIMOM H  TUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Brruncnars oObEMBI U IJIOMIAIM TTIOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpU3Ma,
nupaMmmsia) ¢ MpUMEHEHUEeM (QOpMyJ; BBIYUCIATH COOTHOIICHUS MEXKAY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX MHOTOT'PAHHUKOB.

OnepupoBarh MOHATHUSMU: CUMMETpPUS B TIPOCTPAHCTBE; ILEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U TIOCKOCTh CUMMETPUU (PUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexax U
PUCYHKAX.

[Ipumensarp TeoMerpudeckue GakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOoIAratoluX HECKOIbKO IAroB PEUICHUS], €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IpuMeHsTh OpoOCTEHIIHE MPOrpaMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOIUTH NpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
KWU3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpyMeHATh MOJIydYEeHHBIE 3HAHWS Ha IPAKTUKE: aHAIM3UPOBATH PEAbHBIE
CUTYyalluM W TMPUMEHATh W3YUYECHHBIE TOHSTHUA B MPOLECCE IOKWCKA PEUICHUA
MaTeMaTH4ecku CHOPMYJIMPOBAHHOW TPOOJEMbI, MOJEIUPOBATh peajbHbIC
CUTyallUh Ha $3bIKE T[E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpeM, amnmnapara anreopsl; peniaTh
MPAKTUYECKUE 3a]]a4, CBA3AHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJIMUMH.

11 KIIACC

OnepupoBaTh TOHITHSAMHU: IWJIWHIAPHYECKAs MOBEPXHOCTh, OOpa3yroIIHe
HUJUHIPUYECKOM  TMOBEPXHOCTHU;  IWJIMHAP;  KOHHUYECKas  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON OBEPXHOCTH, KOHYC; cpepruecKasi IOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (IWIMHIP, KOHYC, cdhepa U map).

OOBACHATH CITOCOOBI MOTYUYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacroyioskeHue chepbl U MIOCKOCTH.

OnepupoBarh NOHATUSMHU: IIAPOBOKM CETMEHT, OCHOBAHUE CETMEHTA, BhICOTA
CEerMEHTA; IIAPOBOW CJIOM, OCHOBAaHUE IIAPOBOI0 CJIOS, BBICOTA LIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beuucnare  00bEMBI M TUIOIIAAW  TOBEPXHOCTEW TEJI  BpalllCHHS,
re€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYyII.

OmnepupoBaTh TMOHATUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
OMMCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalICHUS.

BbIYucasaTh COOTHOIICHHUS] MEXAY IUIOMAISIMU MMOBEPXHOCTEH U 00bEMaMHU
MOTO0HBIX TE.



N3o0paxkats m3ydaembie (GUTYPHI OT PYKH W C NPUMEHEHHEM TPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonaHATh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
duryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

W3Bnekarb, WHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO HA yepTexax U
PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpinonHATE [EUCTBUS CIOXKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJAIO0T.

[IpuMeHATH MpaBUIIO Mapajuieienuneaa.

OnepupoBarh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOPAMH, CKAISIPHOE POU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

Haxomute cymMMy BEKTOPOB M IPOU3BEAECHUE BEKTOPA HA YUCJIIO, YTOJI MEXKAY
BEKTOPAMH, CKaJsIpHOE TMPOU3BEACHUE, pPACKIAAbIBAaTh BEKTOp MO JABYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTs reomeTpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a1a4, TPEANOJIAraloIuX HECKOJBKO IIAroB PEIICHHUs], €CIU YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pewars mpocreiimme reoMeTpUYecKue 3aladyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarep 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXOXKJEHUE FEOMETPUUYECKUX BEJIMYUH 10 00pa3liaM Wi alropurMam, IpuMeHss
U3BECTHBIE METO/IbI IPH PELICHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpuMeHsTh OpoOCTEWIIME MPOrPaMMHBIE  CpPEICTBA M DIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBomuTh NpUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEN B MPUPOAE H
YKU3HU, PACTIO3HABATh MPOSIBJIEHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJMy4YEeHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUh W TPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTEMaTUYECKU CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pealbHbIC
CUTyallUM Ha $A3bIKE TIE€OMETpPUHU, HCCIEAOBAaTh IIOCTPOCHHBIE MOJACIH C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHIATHI M TEOPEM, annapara aareOpsbl; pemarb
IPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Konrtpoasnsie | IIpakTnueckne
n/n NPOrpamMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
1 BBenenue B ctepeoMeTpuIo 10 https://resh.edu.ru/
5 [IpsiMble U TUIOCKOCTH B HpOCTpaHCTBe.U 12 1 httos://resh.edu.ru/
[TapamienbHOCTh NPSMBIX U IJIOCKOCTEHN
I1
3 °P HeHHHIfyMpHOCTB TPAMBIX H 12 https://resh.edu.ru/
IJI0CKOCTEN
4 VYTasl MeXIy MPSIMBIMU U TIOCKOCTSIMHU 10 1 https://resh.edu.ru/
) MHororpaHHuKH 11 1 https://resh.edu.ru/
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/
7 [ToBTOpEHUE: ceueHust, pacCCTOSIHUSA U YIJIbI 4 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE

HaumeHnoBaHue pa3iesioB U TeM undpoBbIe

Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE

padoTbI padoThI
pecypcbl

Tena pamenus 24 https://resh.edu.ru/
O6BEMEL TE 10 1 https://resh.edu.ru/
BekTopbl 1 KOOpAWUHATHI B MPOCTPAHCTBE 20 1 hitps://resh.edu.ru/
[ToBTOpenue, 06061IEHNE, 1 1 https://resh.edu.ru/
CUCTEMAaTH3alUs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 0



https://resh.edu.ru/
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HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KVIACC
KosaunyecTBO 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontponbubie | IMpaktirieckie i[3yqeﬂnﬂ :)Iﬁ[c)l:lI;OBaTeJIbele
padoThbI padoThbI pecypenI
1 [TonsTHs: nepecekarommecs MIOCKOCTH, 1 httos://resh.edu.ru/
nepeceKaronrecs npsmMas 1 IiocKoCTh
HauanbHble cBefieHUs 0 KyOe U mUpamue,
2 uX pa3BEpTKU U Moaenu. CeueHus 1 https://resh.edu.ru/
MHOTOT'PaHHUKOB
3 [lonsATHus: nepecekaromuecs MiIOCKOCTH, 1 httos://resh.edu.ru/
nepeceKaronrecs npsmMas 1 IiocKoCTh
OCHOBHBIE TIOHATHUSL CTEPEOMETPUN: TOUKA,
npsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
4 [TpaBuna n300pakeHUs Ha PUCYHKAX: 1 https://resh.edu.ru/
n300pa)keHus MIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3HAaKOMCTBO C MHOT'OI'PaHHUKAMH,
5 n300pa’keHue MHOTOIPaHHUKOB Ha 1 https://resh.edu.ru/
PHUCYHKaX, Ha MPOEKIMOHHBIX YePTEeKaX
HauanbHble cBefieHHs 0 KyOe U IMpamue,
6 ux pa3BépTku U Moaenu. CeueHus 1 https://resh.edu.ru/
MHOT'OT'PaHHUKOB
[TonsaTHEe 06 aKCHOMAaTHYECKOM
7 MTOCTPOCHUU CTEPEOMETPHUH: AKCUOMBI 1 https://resh.edu.ru/

CTEPEOMETPUH U CJICICTBUA U3 HUX
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TToustue 00 akCHOMAaTHYECKOM

Ha TUIOCKOCTH: T€Tpa’ap, KyoO,

8 MIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI https://resh.edu.ru/
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsTHE 06 aKCMOMAaTUYECKOM
9 MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI https://resh.edu.ru/
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anMmHOE pacnoyioxKeHUE IPSIMBIX B
10 IIPOCTPAHCTBE: NIEPECEKAIOIIHNECS, TlsteBruK.py
napaJjiesibHble U CKpPEIIMBAIOIINEecs
psiMble
[TapaynenbHOCTh NPSAMBIX U INIOCKOCTEN B
11 MIPOCTPAHCTBE: MapalieIbHbIE prﬂ\fble B httos://resh.edu.ru/
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX
[TonsiTue 06 aKkCHOMaTUYECKOM
12 IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI https://resh.edu.ru/
CTEPEOMETPUH U CIEACTBUSI U3 HUX
[TapaynenbHOCTh NPSAMBIX U INIOCKOCTEH B
13 npoctpancTBe: [lapamieTbHOCTh MPSAMO 1 https://resh.edu.ru/
IJI0CKOCTH
14 VYTIiibl ¢ COHANPABICHHBIMUA CTOPOHAMHU https://resh.edu.ru/
15 Yros Mexay MpsSIMBIMU B TIPOCTPAHCTBE J{HEeBHUK.pY
16 Yron mexay npsMbIMU B IPOCTPAHCTBE https://resh.edu.ru/
17 [TapaysienbHOCTH MIIOCKOCTEN: httos://resh.edu.ru/
rapajuieNibHbIE TUIOCKOCTH
18 CBoiicTBa napauiesIbHbIX INIOCKOCTEHN https://resh.edu.ru/
19 [Ipocreiinme mpocTpaHCTBEHHbIE PUTYPbI httos://resh.edu.ru/
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napasuiesIenuIe

20 [TocTpoenne ceueHwmit https://resh.edu.ru/

21 [TocTpoenue ceueHwmit https://resh.edu.ru/
Kontponbnas padota o teme "lIpsimbie u

22 TUIOCKOCTH B TIPOCTPAHCTBE. https://resh.edu.ru/
[TapanenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[lepnieH UKy IAPHOCTD NIPSMOU U

23 IJIOCKOCTH: IEPIEHAUKYIISPHBIE IPSIMBIE B https://resh.edu.ru/
MPOCTPAHCTBE
IIpsimMble mapaiienbHBIE U

24 P P https://resh.edu.ru/
MepHEHUKYISPHBIE K INIOCKOCTH
IIpsimMble mapaiuienbHBIE U

25 P P https://resh.edu.ru/
MEePIEHANKYISPHBIE K TNIOCKOCTH
IIpu3Hak epneHIuKYIIPHOCTH IPSIMOU U

26 P PHCHAKY AP p https://resh.edu.ru/
IUIOCKOCTH
[Ipn3Hak epreHanKyISpHOCTH IPSIMON 1

27 p PHCHKY TP p https://resh.edu.ru/
IUTOCKOCTH
Teopema 0 IpsIMON EPIEHTUKYIIAPHON

28 p P PHEHAMKY AP https://resh.edu.ru/
IUIOCKOCTH
Teopema o0 mpsIMON NEPIIEHIUKYIIPHON

29 p p PHCHAMKY TP https://resh.edu.ru/
IJIOCKOCTH
Teopema o IpsIMOH NEPIEHIUKYIIIPHOU

30 p p PHCHAMKY AP https://resh.edu.ru/
IUIOCKOCTH
[lepneHauKysip 1 HAKJIOHHBIE: PACCTOSIHHUE

31 OT TOYKH /10 INIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/
MPSIMOM A0 MJIOCKOCTH
TleprieHauKyIsIp U HAKJIOHHBIE: PACCTOSHUE

32 PHCHAIKY AP P https://resh.edu.ru/

OT TOYKH A0 INIOCKOCTHU, pACCTOSIHUEC OT
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MPSIMOM A0 MIIOCKOCTH

[lepnieHquKymsip 1 HAKJIOHHBIE: PACCTOSTHHUE

33 OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/
MpsIMOM A0 MIIOCKOCTH
[lepnieHaUKyAsIp 1 HAKJIOHHBIE: PACCTOSIHHUE

34 OT TOYKH 0 IUIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/
MPSIMOM 10 MJIOCKOCTH

35 e %HPOCTpaHCTBe: RO MERAY https://resh.edu.ru/
MPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN yroil https://resh.edu.ru/
JBYTPaHHOIO yrja
[lepneHIUKyYISAPHOCTD MIIOCKOCTEH:

37 MPU3HAK NEPIEHIUKYIISIPHOCTH ABYX https://resh.edu.ru/
IIJIOCKOCTEMN

38 JIByrpaHHBIN yroJl, TUHEHHBIN yIroil https://resh.edu.ru/
JIBYT'PAHHOIO yIJia
[TepneHAUKYIAPHOCTD MIOCKOCTEH:

39 MIPU3HAK NEPICHANKYISIPHOCTH ABYX https://resh.edu.ru/
IIJIOCKOCTEMN
[lepneHIMKYISAPHOCTD IJIOCKOCTEH:

40 MPU3HAK NEPIEHIUKYISIPHOCTH ABYX https://resh.edu.ru/
IIJIOCKOCTEMN

41 Teopema o Tpéx nepneHAuKyIsIpax https://resh.edu.ru/

42 Teopema o Tpéx mepreHAnKyIIpax https://resh.edu.ru/

43 Teopema o TpEX MEPHECHANKYIIpAX https://resh.edu.ru/
Kontposnbhast paboTa mo TeMam

44 "[lepneHAUKYISAPHOCTD NPSAMBIX U https://resh.edu.ru/

mockocTed" u "Yribl MEXIYy NPSMBIMU U
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JIOCKOCTSIMU"

45

Ilonsatue MHOrorpaHHuka, OCHOBHBIC
OJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HCBLIITYKJIBIC MHOT'OT'DAHHUKH;, pa3BépTI<a
MHOTr'orpaHHHKa

https://resh.edu.ru/

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBAs U MOJHAs TOBEPXHOCTh
MIPU3MBI

https://resh.edu.ru/

47

[Tapamnenenumnen, npsIMOYTrOJIbHBIN
napajulesIeuIel U ero CBOUCTBa

https://resh.edu.ru/

48

IInpamua: N-yrosnbHas NMpaMuaa, IpaHy U
OCHOBAaHME NHPaMHIbl; OOKOBas M MOJIHAS
[IOBEPXHOCTh ITUPAMHU/IbI; IIPABUIIbHAS U
yCeu€HHas MUupaMuIa

https://resh.edu.ru/

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSTHE
MPaBUIILHOIO MHOTOT'PaHHUKA; PABHUIIbHAS
npu3Ma U IpaBHIbHAS THPAMU/IA;
IpaBHUJIbHAA TPCYTOJIbHAA IMTUpaMHJa U
MIpaBWIbHBIN TETpa’p; KyO

https://resh.edu.ru/

50

[IpencraBieHue o MpaBUIBHBIX
MHOTOTPaHHUKAX: OKTAdIP, JOACKAdIP U
HKOCadIp.

https://resh.edu.ru/

51

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, ITPSMOM, INIOCKOCTH.
DJIeMEHTBl CHMMETPUH B TUpaMuiax,
napasuieenuneax, mNpaBuiIbHbIX
MHOTOTpaHHUKaX

https://resh.edu.ru/
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Brranciaenue 31eMEHTOB MHOT'OI'paHHUKOB!

52 R 1 https://resh.edu.ru/
pé6pa, TMaroHau, yribl
[Tnomanas 60KOBOM MOBEPXHOCTH M MOJIHOM
53 HOBerHO(jTI/I npsIMOM HpI/IBMBI,VHJ'IOH_IaI[L 1 httos://resh.edu.ru/
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MPSIMOU TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MMOBEPXHOCTH MPABUIBLHOM l'II:IpaMI/II[LI, 1 httos://resh.edu.ru/
TeopeMa o IO OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPAMUIBI
55 F&iﬁiﬁ;ﬁiﬁi EE?Ta Ho Teve 1 https://resh.edu.ru/
56 [TonsiTre 06 06bEMeE 1 https://resh.edu.ru/
57 O06BEM TUpaMUIBI 1 https://resh.edu.ru/
58 O0BEéM TUpamMuIbI 1 https://resh.edu.ru/
59 O06bEM UpamMuIbI 1 https://resh.edu.ru/
60 OO0BEM TUpaMuIBI 1 https://resh.edu.ru/
61 O06bEM pU3MBI 1 https://resh.edu.ru/
62 O0BEM TTPU3MBI 1 https://resh.edu.ru/
63 O0BEM IPU3MBI 1 https://resh.edu.ru/
64 KonTponbnas pa6"0Ta o Teme "OO0BEMBI 1 httos://resh.edu.ru/
MHOTOTPaHHUKOB
[ToBTOpeHMEe, 0600IICHNE CUCTEMATU3AITHS
65 3HaHui. [loctpoenue ceuenuii B 1 https://resh.edu.ru/
MHOTOT'paHHUKE
[ToBTOpenue, 0000IIEeHNE CHCTEMATH3ALINS
66 3HaHui. Beruncienue paccTosHUIA: MEXTY 1 https://resh.edu.ru/

ABYMs TOYKaMH, OT TOUKHU JO HpHMOﬁ, oT
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TOYKH OO IIJIOCKOCTHU, MEKIY
CKpCIIUMBAIOINMHUCS ITPAMBIMUA

67

Hroropas KOHTPOJIbHAA pa60Ta

https://resh.edu.ru/

68

[ToBTOpeHnue, 06001IeHNEe CUCTEMATU3AITHS
3HAHUU. Beraucienue yrioB: MexIy
CKpCIIUBAOIHUMUCA ITPAMBIMHA, MCKAY
IIPSIMOM U TUIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YIJIOB MEXAY IIIOCKOCTSIMHU

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://resh.edu.ru/
https://resh.edu.ru/

KosmnuecTBo yacos JJIeKTPOHHBIE
Ne n/m Tema ypoka Kontpoabnsie | IIpakTnyeckue Aata tuposhie
Bcero H3y4YeHUs1 =~ oOpa3oBaTe/IbHbIC
padoThI padoThI pecypest
1 Cdepa u map: HeHTp, paanyc, IuaMeTp; 1 https://resh.edu.ru/
IUIOIAAb TOBEPXHOCTHU CEpHI
9 Cdepa u map: ueHTp, paanyc, 1uameTp; 1 https://resh.edu.ru/
IUIOIAAb TIOBEPXHOCTHU Cepsl
B3aumHuoe pacnionoxxenue chepsl 1 https://resh.edu.ru/
3 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
cdepe; momaas chepsl
B3aumuoe pacnionoxenue chepsl 1 https://resh.edu.ru/
4 IUIOCKOCTH; KacaTesbHas INIOCKOCTh K 1
chepe; momaas cheps
5 N3obpaxenue chepsl, mapa Ha 1 https://resh.edu.ru/
iockocTy. CeueHus mapa
6 H3o6paxenue cdepsl, mapa Ha 1 https://resh.edu.ru/
wiockoctu. CeueHus mapa
[Hunmuaapuyeckas HOBEPXHOCT, https://resh.edu.ru/
7 00pasyroIye MIIHHIPUIECKON 1
MOBEPXHOCTH, OCh LIMJIUHAPUUECKOMH
MOBEPXHOCTHU
[Hunuaapuyeckas HOBEPXHOCT, https://resh.edu.ru/
8 00pasyroIye MIIHHIPUIECKOM 1
MOBEPXHOCTH, OCh IMJIMHAPUIECKOIH
HIOBEPXHOCTHU
9 [Hunuaap: ocHOBaHUS U OOKOBas 1 hitps://resh.edu.ru/
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MMOBEPXHOCTh, 00Pa3yIoIas U OCh;
TUTONIA/Ib OOKOBOM U ITOJTHON TIOBEPXHOCTH

10

Hunuaap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yrolas U OCh;
TJI0MIA b OOKOBOM M MOTHOM MMOBEPXHOCTH

https://resh.edu.ru/

11

N300pakeHne LUIMHIPA HA IUIOCKOCTH.
Pa3Béprka unnunapa. CeueHus HUIMHIpa
(MII0CKOCTHI0, TapaICIbHON MK
HEePIEHANKYISIPHON OCH [IUIMH]IPA)

https://resh.edu.ru/

12

N306pakenne nuaIMHApa Ha MIOCKOCTH.
Pazeéprka nnnunapa. CeueHus: HUIMHAPA
(MII0CKOCTHIO, ApaICIIbHON UIIH
NEPIEeHIUKYISPHON OCH LIUIUH/PA)

https://resh.edu.ru/

13

Konuueckas moBepxHOCTb, 00pasyromye
KOHNYECKOW ITOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOU ITOBEPXHOCTU

https://resh.edu.ru/

14

Konuueckasi moBepXHOCTh, 00pa3yrolue
KOHUYECKOW MTOBEPXHOCTHU, OCh U BEPILIMNHA
KOHUYECKOW MOBEPXHOCTH

https://resh.edu.ru/

15

Konyc: ocHOBaHME U BepIIMHA,
oOpasyrolas ¥ 0Ch; IUIOIAAb OOKOBOW U
MOJTHOM TTOBEpXHOCTH M300paskeHme
KOHYCa Ha IIOCKOCTH.

https://resh.edu.ru/

16

Konyc: ocHoBaHue 1 BepuIMHa,
oOpasyrolasi 1 0Ch; TIOMAIL OOKOBOI U
NOJHOM noBepxHocTH M300pakeHue
KOHYCa Ha IUNIOCKOCTH.

https://resh.edu.ru/

17

VYceu€HHblil KOHYC: 00pa3yomue u

https://resh.edu.ru/
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BBICOTA; OCHOBaHUS U OOKOBast
IIOBEPXHOCTh

18

VY ceuéHHbIi KOHYC: 00pa3yrolme u
BBICOTA; OCHOBaHMs U OOKOBasI
HOBEPXHOCTh

https://resh.edu.ru/

19

N306pakenne KoHyca Ha MIIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MI0CKOCTHIO, TApANJICIbHOW OCHOBAHUIO,
U IJIOCKOCTBIO, IPOXOJAALIEeH yepe3
BEPIIINHY)

https://resh.edu.ru/

20

N300paxeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MI0CKOCTHIO, TapaJIeIbHOW OCHOBAHHUIO,
1 TUIOCKOCTBIO, IPOXOIAIIEHN Yepes
BEPILHHY)

https://resh.edu.ru/

21

KoM6unanus ten BpaiieHus u
MHOT'OI'PDAaHHUKOB

https://resh.edu.ru/

22

KomMOuHanumst Ten BpamieHus u
MHOTOTPaHHUKOB

https://resh.edu.ru/

23

MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO
cdepsl; chepa, BOUcaHHas B
MHOTOTPaHHMK WIN B TEJIO BPALLECHUS

https://resh.edu.ru/

24

MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
cdepsr; chepa, BIUCaHHAs B
MHOTOTPaHHMK WX B TEJIO BPALICHUS

https://resh.edu.ru/

25

TTonsTue 00 00béMe. OCHOBHBIE CBOWCTBA
00BEMOB TEN

https://resh.edu.ru/

26

ITousitre 00 00bEMe. OCHOBHEIE CBOICTBA

https://resh.edu.ru/
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00BEMOB TEI

https://resh.edu.ru/

27 O0BEM mMIMHIpa, KOHyCa
28 OGBEM MDA, KOHYCA https://resh.edu.ru/
29 O0béM mapa u wiIomaas cepol https://resh.edu.ru/
30 O0BEéM mapa u miomaas cheps hitps://resh.edu.ru/

[TomoOHBIE TENa B MPOCTPAHCTBE. https://resh.edu.ru/
31 CoOTHOIIEHUST MEXKIY TUIOIAISIMH

MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

[TogoOHEBIE TENla B MPOCTPAHCTBE. https://resh.edu.ru/
32 CoOTHOIICHUST MEKAY TUIOMIAISIMUA

MOBEPXHOCTEH, 00BEMAMU MOTOOHBIX TEJ
33 KonTponbnas pabora mo remam "Tena https://resh.edu.ru/

BpanieHus" u "O0beMbl Ten"
34 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE hitps:/resh.edu.ru/
35 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE hitps://resh.edu.ru/
36 CrnoxeHue ¥ BBIUNTaHUE BEKTOPOB hitps://resh.edu.ru/
37 CroxeHue ¥ BRIYMTAHUE BEKTOPOB hitps://resh.edu.ru/
38 YMHOXEeHHE BEKTOpa Ha YHCIIO hitps://resh.edu.ru/
39 YMHOXEHHE BEKTOpa Ha YHCIIO hitps://resh.edu.ru/
4 Pasnoxenue BeKTOpa 10 TpEM https://resh.edu.ru/

HEKOMIUTaHapHbIM BekTopam. [IpaBuiio
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napajjicjacnuicaa

41

PasnosxeHnue BekTopa 1o TpéM
HEKOMIUIaHapHBIM BekTopaM. [IpaBuiio
napaJiesienunea

https://resh.edu.ru/

42

Pemrenwne 3asa4, CBI3aHHBIX C
IIPUMEHEHNEM IIPaBUII ACHUCTBUM C
BEKTOPAMH

https://resh.edu.ru/

43

Pemenue 3aau, CBsI3aHHBIX C
MPUMEHEHUEM MPaBUJI AECHCTBUI C
BEKTOpaMHU

https://resh.edu.ru/

44

[IpssMoyTOnBpHAs cHCTEMa KOOPAWHAT B
npocTtpancTse. KoopanHaThI BEKTOpA.
[Tpocreimue 3a1aum B KOOpAUHATaX

https://resh.edu.ru/

45

[IpssMoyTONBHAS CHCTEMa KOOPAWHAT B
npoctpancTee. KoopauHaTsl BeKTOpa.
[Ipocreiimue 3anaun B KOOpAUHATaXx

https://resh.edu.ru/

46

VYron mexay Bektopamu. CKaisipHOE
MPOU3BEICHNE BEKTOPOB

https://resh.edu.ru/

47

VYron mexny BekTopamu. CKaysipHOe
IPOU3BEJICHNE BEKTOPOB

https://resh.edu.ru/

48

Brrancnenue YIJI0B MEXKAY NPAMBIMU U
IIJIOCKOCTAMU

https://resh.edu.ru/

49

Brruucnenue yrioB Mexay IpsiMbIMU U
IJIOCKOCTSIMU

https://resh.edu.ru/

50

KOOpI[I/IHaTHO'BCKTOpHHﬁ MCETO/ IIpU
PEIICHUHU T'€COMETPHUICCKUX 3a1a4

https://resh.edu.ru/

51

KoopanHaTHO-BEKTOPHBIN METOJI ITPU
pEeLIEHNN T€OMETPUYECKUX 3a]1a4

https://resh.edu.ru/
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52

KoHnTtponbHas paboTa o Teme "BekTopsl u

KOOpJMHATHI B IPOCTPaHCTBE"

https://resh.edu.ru/

53

[ToBTOpenue, 060061IeHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIC
burypsl, pakThl, TEOPEMBI Kypca
IJIAaHUMCETPHUN

https://resh.edu.ru/

54

[ToBTOpeHue, 06001IeHNE U
cuctemMatu3anys 3HaHuil. OCHOBHBIE
burypsl, pakTbl, TEOPEMBI Kypca
TUTAHUMETPHUH

https://resh.edu.ru/

55

[ToBTOpeHue, 06001IIeHNE 1
cucrematu3anys 3HaHuil. OCHOBHBIE
burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

https://resh.edu.ru/

56

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOpEMBI Kypca
IUTAHUMETPUH

https://resh.edu.ru/

57

[ToBTOpeHue, 0600IIEHNE 1
cucreMaTHu3anus 3HaHuil. OCHOBHBIE
¢urypsl, ¢pakThl, TEOpEMBI Kypca
IUTAHUMETPUH

https://resh.edu.ru/

58

[ToBTOpeHue, 0600IIEHNE U
cucreMaTHu3anus 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
IUTAHUMETPHUH

https://resh.edu.ru/

59

[ToBTOpEeHME, 0000IIEHNE 1
cucreMatrn3anys 3HaHuil. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca

https://resh.edu.ru/
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IJIAaHUMETPHUN

[ToBTOpeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIC

https://resh.edu.ru/

60
burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPHH
[ToBTOpenue, 0600IIEeHNE U https://resh.edu.ru/
61 cucreMartu3aius 3HaHui. OCHOBHBIC
burypsl, pakThl, TCOPEMBI Kypca
CTEPEOMETPUH
[ToBTOpenue, 0600IEeHNE 1 https://resh.edu.ru/
62 cucreMartu3aius 3HaHui. OCHOBHBIC
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
CTEPEOMETPUH
63 HroroBasi koHTpoOIbHAsS paboTa https://resh.edu.ru/
64 [ToBTOpenue, 0600IIEHNE U https://resh.edu.ru/
CHUCTEeMaTH3aIus 3HaHUH
65 [ToBTOpenue, 060061IeHNE U https://resh.edu.ru/
cHUCTeMaTH3alus 3HaHUH
66 [ToBTOpenue, 0600IIEHNE U https://resh.edu.ru/
CHUCTEeMaTH3aIus 3HaHUH
67 [ToBTOpEHME, 0000IIEHNE 1 https://resh.edu.ru/
cHUCTeMaTH3alus 3HaHUH
68 [ToBTOpenue, 0600IIEHNE 1 https://resh.edu.ru/

CUCTEMAaTHU3alUs 3HAaHUUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: anreOpa u Hauajga MaTEMaTHYECKOIo aHaliu3a, reometpus, 11
kiacc/ Bepuep A.JL., Kapn A.Il., Akiinoneproe obmectBo «M31aTenbcTBO
«IIpocseuieHue

* MareMaruka: anredpa v Hauajla MaTeMaTUYECKOr0 aHaInu3a, FEOMETPHUSL.
Anrebpa v HavaJla MaTeMaTH4YecKkoro aHaiausa (B 2 yactsax), 10-11 knaccel/ Yacthb
I: Mopakosuu A.T'., Cemenos I1.B.; Hacte 2: Mopakosuu A.I'. u gpyrue; noj
penakuueir Mopakosuda A.I'., OOIIECTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«OL] MHEMO3H1HA»

* Maremarwnka: anredpa 1 Hadajga MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHS.
Anrebpa u Hayasla MaTeMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos IILA.,
Konsarun F0.M., TkaueBa M.B. u npyrue, AkiinoHepHoe o0111eCTBO
«M3marenscTBO «IIpocBenienne»

* Maremartuka: anredpa v Hadajia MaTeMaTHYECKOr0 aHaIn3a, FeOMETPHSL.
I'eometpus, 10-11 knacesl/ Atanacsa JI.C., bByty3os B.®., Kagomues C.b. u
npyrue, AkunonepHoe oouectBo «M3narensctBo «IIpocsenienue»

METOANYECKHUE MATEPHUAJIBI I YUUTEJIA

* Maremaruka: ainreOpa v Hauajga MaTeMaTHYEeCKOro aHaiusa, reomeTpus, 11
kiacc/ Bepuep A.JL., Kapn A.Il., Akiinoneproe obmectBo «M31aTenbcTBO
«IIpocBemieHne»

* MaTtemaruka: anredpa v Hauajla MaTeMaTUYECKOro aHainu3a, reometpus, 11
kiacc/ Mopakosuu A.I'., CmupnoBa .M., Cemenos I1.B., O0miecTBo C
OTrpaHU4YeHHON O0TBETCTBEHHOCTHIO « 1Ol MHEMO3NHA»

* Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAIIN3a, TE€OMETPHS.
Anrebpa ¥ HavaJila MaTeMaTH4YecKoro aHaiausa (B 2 yactsax), 10-11 knaccel/ YacThb
I: Mopakosuu A.T'., Cemenos I1.B.; Hacts 2: Mopakosuu A.l'. u npyrue; noja
penaxkuueit Mopakosuua A.I'., OO0I11eCTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
« Ol MHEMO3HNHA»

* Maremaruka: anredpa v Hadajga MaTeMaTHYECKOTO aHAIIN3a, TE€OMETPHS.
Anrebpa ¥ HavyaJla MaTeMaTH4YecKoro ananausa (B 2 yactsx), 11 kmacc/
Mopakosuu A.T"., Cemenos I1.B., Anekcanapona JI.A., Mapnaxaesa E.JL.,
AxmmmonepHoe obmectBo «M3aarenscTBo «lIpocBemenue»

* Maremartuka: anredpa v Hadajla MaTeMaTUYECKOr0 aHaInu3a, FeOMETPHsL.



Anrebpa u Havana MmaTeMaTudeckoro ananmsa, 10-11 kmacce/ Anumos 111 A.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AkiiuoHepHoe o0111eCTBO
«M3marenscTBO «IIpocBenieHne»

* Maremaruka: anredpa 1 Hayajga MATEMaTHYECKOTO aHAJIU3a, TeOMETPHSL.
Anre0Opa u Hauana MaTeMaTU4YecKoro ananusa, 11 kmacc/ Mypasusn I'.K.,
Mypasuna O.B., O61iecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO «[IPODA»;
AxnmonepHoe obmectBo «M3narensctBo «IIpocBemienue»

* MareMaruka: anredpa v Hauajla MaTeMaTHYECKOr0 aHaInu3a, FEOMETPHUSL.
I'eomeTpus, 10-11 knaccwl/ Atanacss JI.C., byty3o B.®., Kagomies C.b. u
npyrue, AkuuonepHoe obiectBo «M3aarensctBo «lIpocseiienne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://resh.edu.ru/
bu6nunoreka [JOK
https://m.edsoo.ru/



https://resh.edu.ru/
https://m.edsoo.ru/863ec78e
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