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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIFOUEBBIMUA KOMITETEHITUSIMU,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHmUs,
IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TEeOMETpHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METalpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YYCHHS JPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BuTHE Y 00ydYarOmuXcs
NPAaBWIBHBIX TPEJICTABICHUNA O CYIIHOCTH M TPOUCXOXICHUM T€OMETPHYCCKUX
abCTpakIuii, COOTHONICHHH PEAThbHOTO M WIIEaJThHOTO, XapaKTepe OTPaKeHHUS
MaTeMaTUYeCKOW HAyKOW SBICHUA W TIPOIIECCOB pPEaTbHOTO0 MHpa, MECTe
TE€OMETPUHU B CHCTEME HAYK M POJIM MaTEMaTHIECKOTO MOJISTHPOBAHMS B HAYTHOM
NIO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYIHOT'O MHUPOBO33PCHHUSI
yUyalmxcsi, a TakXKe KadecTB MBIINUICHUs, HEOOXOMUMBIX I aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBISIETCS OJHUM W3 0a30BBIX MPEJAMETOB Ha YPOBHE CPEIIHETO
obmero oOpa3oBaHus, TaK Kak o0O0ECIeYMBaeT BO3MOXKHOCTh H3YUYCHHS Kak
JTUCIUILINH €CTECTBEHHO-HAYYHOU HANPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIUICHUE, (OPMUPYEMOE TPH HU3YYECHUH OOYUaAFOIUMUCS
TOHATUHHBIX OCHOB T€OMETPUH U IIOCTPOSHUH IICTIOYKH JIOTHISCKUX YTBEPKICHHU I
B XOJIE pCIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a/7a4 €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsIX JesATeNbHOCTH dYenoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAaHCTBE — HEOOXOIMMOE YCIOBHUE €ro COIMaIbHOTO ObITHA, (opma
OTPaXKCHHSI OKPYKAIOIIEr0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSICT pa3HbIE BHUABI y4EOHOW U TPYMOBOH JESITEIBHOCTH,
SABIIICTCS. OJAHUM W3 TMPO(PECCHOHAIBHO BAXKHBIX KAdeCTB, MOITOMY aKTyajbHa
3amaya (popMuUpoBaHHS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBITIUNICHUS Kak



Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 0 MHOTUM HAIMPABICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHuss — 001Ieo0pa3oBaTebHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOydaromuxcs  4epe3  OOecreueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUS  CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM UM JCUCTBUM,
cnenu(pUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
M0 CHELHAIBHOCTSM, HE CBA3aHHBIM C MPUKJIAHBIM HCIOJIb30BAHUEM T'€OMETPHUH.

[Iporpamma mo reoMeTpud Ha ©0a30BOM YpOBHE IIpelHAa3HAUYeHa s
00y4Jaromuxcs CPEeIHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOIO oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MATEeMAaTHYECKHE YMEHUs, CBS3aHHBIC
CO crneuu@uKoi TeoMeTpUH M HEOOXOJUMBbIE Jii XU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I€OMETpUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHATBHON JEATENHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMU 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISrOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYpPbl U OCO3HAHHE €€ B3AMMOCBS3U C OKPYKAIOLUM MUPOM;

e (opmupoBaHUe TMpEACTABICHUS O MHOTOTPaHHUKAX M Tellax BpPAILCHUS
KaK O BXXHEWIINX MAaTEMAaTUYECKUX MOMENSX, MO3BOJISIOIIUX OMUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOLIET0 MUPA;

e (opmupoBaHue yMeHHUs pacro3HaBaTh Ha YepTekKaxX, MOJENAX U B
peaJbHOM MUpPE MHOTOTPAHHUKH U T€JIa BPaLlCHUS;

e OBJAJICHHE METOJAMH PEIICHMs 3a/lady Ha MOCTPOCHUS Ha M300paKEHHIX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUAMH O
MHOT'OTpaHHUKaX M TeJlaX BPAlllEHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJIQJICHHE  ANTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  33/1ady;
dbopMupoBaHUE yMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
pacCyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
NPaKTUYECKUM COAEPKAHUEM;

e pa3BuUTHE MHTEJUIEKTYaJIbHbBIX u TBOPYECKHUX crocoOHOCTEM
oOydJarommxcs, TO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIHCKHUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS;

e (dopmupoBanue (G YHKIIMOHAIBHOM IPaMOTHOCTH, peNeBaHTHOU
F€OMETPUM: YMEHHUE paclo3HaBaThb MPOSIBIECHUS T'€OMETPHUUECKUX
MOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEW B pEANTbHBIX IKU3HEHHBIX
CUTyallUsIX W TPU WU3YyYEHUU NPYTUX YIeOHBIX TPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBATH HMX Ha S3bIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBII
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TEeOMETPUYECKUI ammapaT i PEIICHUs MPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATH U OIICHUBATh MOJIYICHHBIE PE3YIIbTATHI.

OTnUYUTENHbHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIOUYEHHE B KYpPC
CTEpEOMETPHH B Hayale ero W3y4YyeHus 3ajJay, pelIaeMblIXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, ¥ OMPEACIEHHBIM 00pa3oM OpraHn3oBaHHas paboTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHUS, CTUMYJIHPYET MPOTEKaHWE MHTYUTHBHBIX MPOILECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YUYEHUIO IIPEIMETA.

[IpennmoureHne OTHAETCS HATISIAHO-KOHCTPYKTHBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYCCKUE 3HAHUS MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
NPaKTUYECKON eATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTaBICHUNA Yy
yyalmmxcsi B Kypce CTEpEOMETPUHU TMPOBOIUTCS 3a CYET pEIIeHUS 3aaad Ha
CO3/IaHME  TPOCTPAHCTBEHHBIX O0pa3oB ®  3aJa4 Ha  OMEpPUPOBAHUE
IpOCTPAaHCTBEHHBIMU oOOpa3zamu. CozmaHue o0pas3a MPOBOJUTCS C OIMOPOH Ha
HarJsAHOCTh, a ONEpUpOBaHWE 00pa3oM — B YCIOBHSIX OTBJICUCHHUS OT
HArJISTHOCTH, MBICIIEGHHOTO M3MEHEHHS €TI0 UCXOTHOTO COJIEPKaHUsI.

OcHOBHBIE cozepkaTeNbHble TUHUU Kypca «I'eomerpun» B 10-11 kmaccax:
«MHuororpaHHuKn», «IIpsSMbIe U MIOCKOCTH B MPOCTPaHCTBEY», «Tena BpameHus»,
«BexTopsl U KOOpAWHATHI B MPOCTpaHcTBe». DopMUPOBaHHE JTOTHUECKUX YMEHHH
pacmpesensercss He TOJNBKO IO COJEPKATENBHBIM JIMHUSAM, HO M 10 TrojaM
o0ydeHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOGHHS paboyeil mporpamMMmbl, pacnpelnelEHHbIM [0 ToaaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakKuM o0Opa3oM, 4YTOOBI OBJIaJIECHUE T'E€OMETPUUYECKUMHU
NOHSTUSIMU ¥ HAaBBIKAMU OCYIIECTBIISIIOCH MOCIIEIOBATENBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TPUHIIUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YyYarouIuXxcs, pacuiupss u
yrayosss e€, 00pa3ys MpoYHbIE MHOKECTBCHHBIC CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoautcs 2 4yaca B Heaento B 10 kiacce u 1 4ac B
Hezemo B 11 kmacce, Bcero 3a iBa rona ooydenus - 102 y4eOHbIX yaca.

COJAEP KXAHME YYEBHOI'O KYPCA
10 KITIACC

IIpsiMmble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHblE  TOHSITUA  cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTb,
npoctpancTBO. [loHsiTHE 00 aKCMOMATUYECKOM TIOCTPOCHUU CTEPEOMETPUM:
aKCHOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3aumHoe pacnonokeHue MpsIMbIX B MPOCTPAHCTBE: IE€peceKaroluecs,
napajuielibHble U CKpelIMBawIuecs mnpsmbie. llapanneabHOCTh MNPSMBIX U
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IUDIOCKOCTEM B IPOCTPAHCTBE: MAPAJUICIBHBIE TMpsSMbIE B NPOCTPAHCTBE;
MAPAUIENBHOCTh TPEX MPAMBIX; NAPAIUICIBHOCTh MPSIMOU U IUIOCKOCTU. YTJIBI C
COHAIPABJIECHHBIMU CTOPOHAMH; YrOJ MEXAY NpPSMbIMU B MPOCTPAHCTBE.
[TapannenpHOCTH TUIOCKOCTEM: IapajuieIbHbIC IUIOCKOCTH; CBOMCTBA
napajienbHbIX Iuiockocted. [lpocTeiliivie mnpocTpaHCTBeHHbIE (QUIYpbl Ha
IJIOCKOCTHU: TETpa’ip, Ky0, mapaienenunes; HIoCTPOCHUE CEYEHUH.

[TeprieHAUKYJISIPHOCTH NPAMOMN U IIOCKOCTU: MEPHEHIAUKYISPHBIC MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauIebHbIE W NEPHNECHAMKYISPHbIE K IUIOCKOCTH,
MpPU3HAK MEPHEHIUKYISIPHOCTA TMPSAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOM
NEPHNECHANKYISIPHON TIOCKOCTH. YTJbl B MPOCTPAHCTBE: Yrojd MEXAY MPSAMON U
IJIOCKOCTBIO;  ABYIPaHHBIA  Yroyi, JIMHEWHBIM Yroia JABYIPaHHOrO  yria.
IlepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 110  TUIOCKOCTH, TPOEKIUs  (QUrypel  Ha  IUIOCKOCTD.
[leprieHAUKYISIPHOCTh  IJIOCKOCTEW: MPU3HAK NEPHEHAUKYISIPHOCTH  JIBYX
IockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpAaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOIPAaHHMKA, BBIMTYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: N-yroibHas
npu3Ma; TPaHU U OCHOBAHMS MPU3MBI; MpsiMas U HAKJIOHHAsI MIPU3MBI, OOKOBas U
NOJIHAS MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiesienunes u ero corcrsa. [Iupamupa: N-yronpHas nupamuzia, I'paHd U
OCHOBaHHE MUPAMU/JIbI; OOKOBAs M TIOJIHASL TIOBEPXHOCTh MUPAMUJIbL; PABUIIbHAS U
yceu€HHas MNHpaMuaa. OJIEMEHTbl Npu3Mbl W nupaMuibl. IIpaBuibHbIE
MHOTOTPAHHUKU: MOHATHE MPABUJIBHOTO MHOTOTPAaHHMKA; IIPaBWIbHAs IPU3Ma U
[IpaBWIbHAs NHMpaMHUAA; [PABUJIbBHAS TPEYroJbHAs NHUPAMUJa U IPABUIbHBIN
TeTpadap; Kyo0. IlpencraBieHue o MNpPaBWIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nonexka’ap u ukocasap. CeueHus npu3Mbl U TUPaAMUIBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, MPSIMOMH,
IUIOCKOCTH.  OJJEMEHThl CHUMMETPUM B NUpaMUIax, Mapajulesenunenax,
IIPAaBWJIbHBIX MHOIOTPAHHHUKAX.

Breruncienne dJ€eMEHTOB MHOTOTPAHHHMKOB: p&Opa, JIuaroHaid, YIJIbIL.
[Inomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPHU3MBI,
IJIOMAh OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH MPSMOW MPU3MBI.
[Inomans OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHON MNHUPAMUIBL,
TeopemMa o MIomanu yceu€HHod mnupamunbl. [loHarume 00 o00BEMe. OO0BEM
MMAPAMUBI, TTPU3MBI.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

11 KIIACC

Tesa Bpamenust



Hunuuaapudeckast MOBEPXHOCT, o0Opazyrornue UAJIUHIPUYECKOM
MOBEPXHOCTH, OCh LWJIUHJIPUYECKOW TMOBEpXHOCTU. [luauHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyromas M OCh; IUIONMIAJb OOKOBOW U TMOJHOM
MMOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroniue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU nmoBepxHOoCcTH. KoHyC: ocHOBaHME U BepinHa, 0Opa3yromias
U OChb, IUIOMAAb OOKOBOM U TIOMHOM TMOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opasyroniue u BbICOTa; OCHOBAHUS M OOKOBAsi MOBEPXHOCTh.

Chepa u map: ueHtp, paaudyc, AUaMeTp; IUIOMIAAh MOBEPXHOCTU CReEpBhl.
B3aumnHoe pacrnonoxenue cepsl U IMIIOCKOCTH; KacaTellbHasl MIOCKOCTh K cdepe;
oAb cepsol.

N3o0paxenue Ten BpailleHus Ha TUIOCKOCTH. Pa3BépTka MMIMHApPA U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKOJIO cdephl; cdepa, BIUCaHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIcHUsI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
IPSMOYTOJILHOTO Tapajuiesenunena U ciaeAcTBus u3 He€. OObEM LMIMHIpA,
koHyca. O0BEM 11apa 1 1iomaab cepol.

[TogoOnple Tena B mpocTtpaHcTBE. COOTHOMICHUS MEXKIY TUIOMIAISIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Ceuenuss mwiuHApa (MapajulelbHO M MEPIEHIUKYISPHO OCH), CEUYEHUs
KOHyca (TapajuleIbHOE OCHOBAaHUIO W TMPOXOSIIee Yepe3 BEpIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha mnockocTy U B pocTpaHcTBe. C0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IIpaBuno mnapamwienenunena. PemeHune 3agad, CBA3AHHBIX C
NMPUMEHEHUEM TpaBWI JEUCTBHUM ¢ Bekrtopamu. IlpsiMoyronbHas cucrema
KoopauHat B mnpoctpaHcTBe. KoopauHatel Bektopa. IIpocreimume 3amaun B
KOOpIMHATaX. YTOJd MEXIy BekTopamu. CKalsIpHOE IPOU3BEIAECHUE BEKTOPOB.
Brruncnenue yrioB Mexy NPSMBIMHA U IUIOCKOCTAMH. KoOpIHHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3aaY.

IIVIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHS MPOrpaMMbl  y4eOHOro IpeaMeTa
«MareMaTrka» XapakTepu3ylTCs:

I'paknanckoe BoCIIUTaAHME:

c(hOpMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUHA 00YJAIOMIETroCs KaK aKTHBHOTO
M OTBETCTBEHHOTO WJIE€HAa POCCHIMCKOTO OOIIecCTBa, TMPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM,
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IpoLeayp TpaxIaHCcKoro oOmecTBa (BBIOOPBI, ONPOCHl WU Mp.), YMEHHEM
B3aHMOJICICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C HX
(GYHKUMSAMH U Ha3HAYEHHEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKTIaHCKON UIEHTUYHOCTH, YBAKCHHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOU LIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIDKCHHH B JPYrUX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHUIN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOT'O BKJIaJla B TIOCTPOEHUE YCTOMYMBOTO OyIYIIETo.

JcTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKUM OTHOUIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pellIeHUH, pacCyKJIeHUM;
BOCIIPUMMYHMBOCTHIO K MATEMATHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyecKkoe BOCMTAHME:

c(hOpMUPOBAHHOCTHID YMEHHS TIPUMEHATh MaTeMaTHYECKUE 3HAHUSA B
MHTEepecax 30pOBOro U 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTAaHKE, COANIAHCUPOBAHHBIA PEXKUM 3aHATHH U

OTJIbIXA, peryisipHast busnueckas aKTUBHOCTB); duznuecKkoro
COBEPIIIEHCTBOBAHUS, npu 3aHITHIX CIIOPTHUBHO-03/]0POBUTEIHHOM
TSI TETHHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuyHbIM  chepaM  MPOPECCHOHANBHON  JESITENIBHOCTH, CBSI3AHHBIM  C
MaTEMaTUKON U e€ MPHUIOKECHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun W peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa30BaHHUIO W
caM000pa30BaHUI0 HA TMPOTSHKECHUH BCEH JKU3HMU, TOTOBHOCTHIO K aKTUBHOMY
YYACTHUIO B PEIICHUH MIPAKTUYECKUX 33]]a4 MAaTEMAaTUYECKOM HAIPaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO HIKOJIOTHYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COI[MATbHO-KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON M COIMAIBHOMN
Cpenbl, OCO3HAaHWEM TJ00aTbHOTO XapakTepa OSKOJOTHYECKHX TMpolIieM;
OpUEHTAIlMEN Ha MPUMEHEHUE MATeMAaTHUYECKUX 3HAHWM JId pelleHus 3a7ad B
0o0JacTH OKpY)KAaromIel cpeapl, ITUTAHUPOBAHUS TIOCTYNIKOB U OIICHKH UX
BO3MOXHBIX MTOCJIEICTBUU 111 OKPYKAIOLIEN CPEIBI.

IleHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAayKM H  OONIECTBEHHOM  MPAKTUKH, [MOHUMAaHUEM
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MaTeMaTUYeCcKOll HayKh Kak cQepbl YeIOBEUECKOW JeATEIbHOCTH, 3TAloOB €&
pa3BUTHA M 3HAYMMOCTH JUI1 Pa3BUTHS UWBWIN3ALWH;, OBJIAJCHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTH4YEeCKOW KyJIbTYpOM KakK CpPEACTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYHIECTBJISATh IPOEKTHYIO M HCCIEAOBATEIBCKYIO IEATEIbHOCTD
MHIUBUIYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIEe pe3yJbTaThl OCBOEHUSI MPOrpamMMbl y4eOHOro IpeaMeTa
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OelcmeusIMUY, YHUBEPCANbHBIMU Pe2YNAMUSHBIMU OeUCBUIMU.

1)  Vuuseepcanvnvie — nosmasamenvhwvle  Oelicméus,  0OeCnevUBaAIOM
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECco8 obyyaowuxca (oceoeHue
Memooo8  NO3HAHUSL — OKpyJcaowe2o  Mupa,  NpuMeHeHue  J102U4ecKux,

UCCc1e008amenbCKux onepayuli, ymeHui pabomams ¢ ungopmayueti).

ba3oBble JiornyecKkue NecTBUA:

e BBIABIISATH U XapaKTePU30BaTh CYIICCTBECHHBIC MPU3HAKH MAaTEMAaTHICCKUX
O00BEKTOB, MOHATUH, OTHOIICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
ONpENCIICHUS  TOHATUH;  yCTAHABIIMBATh  CYIICCTBCHHBIM  TPHU3HAK
KJaccuUKaIi, OCHOBaHUS i OOOOIIEHHS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAJIN34;

e BOCIpPUHUMATh, (OPMYIUPOBATH M  MPeoOpa3OBbIBATh  CYKICHHUS:
yTBEpJUTEIbHbIE W OTpHUIATENbHbIC, €IWHUYHBIC, YaCTHbIE M OOIIHUE;
YCIIOBHBIE;

e BBISBISAITH  MaTeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npotuBopeurss B (aKTaxX, [aHHBIX, HAOJNIOJACHHUSIX U YTBEPKICHUSIX;
npenjaratb ~ KpUTepUM  JJ1  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JeNaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX H
WHAYKTHBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUCHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEILHO JI0Ka3aTeNbCTBA MaTEeMaTHYECKUX
YTBEPKJEHUHN (MIPsIMbIE M OT MPOTHUBHOTO), BHICTPAMBATH apTyMEHTAIUIO,
NPUBOJUTh TPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;

e BBIOMpATH cMOCOO perieHus ydeOHOW 3amadyn (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HaWOOJIee MOAXOASIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrble ucciienoBare/ibCkue 1eicTBHA:

e WCIIOJIb30BaTh BOTPOCHI KAaK MCCIIENOBATEILCKUA WHCTPYMEHT IMO3HAHMS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIONINE MPOTHBOpPEUYHE, MTPOOIeMy,
yCTaHABIMBaTh HWCKOMOE W  JaHHOe, (opMUpOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO IMO3UITNIO, MHECHUE;

8



MIPOBOJUTH CaMOCTOSTENIbHO CIUTAHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTHUYeCKOro
0o0BEKTa, SBJIECHMS, NPOLECCa, BbBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SABJICHUSIMHU, POIIECCAMU;

CaMOCTOSITEIbHO (OPMYIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
IPOBEIEHHOTO HAOMIOACHUS, MCCIIEAOBAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOYKHOE Pa3BUTHE IMPOIECCa, a TaKXKe BBIJBUIaTh
IPEIONIOKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

2)

BBISBJIATh Ae(UIUTHI MHGOpPMAINK, AaHHBIX, HEOOXOJIUMBIX /Ji OTBETa
Ha BOIIPOC U JIJI PELLCHHUS 3a/1a4u;
BbIOMpaTh  MHPOPMALIMIO W3  UCTOYHHKOB  Pa3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHHUS,
CTPYKTYpHUpPOBaTh WH(OpMAIUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WLTIOCTPUPOBATH TpadUyECKu;
OLICHUBATH HaJEXKHOCTh uH(popMaIuu 1o CaMOCTOSITETIbHO
c(hOpMYITHUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie  KoMMyHUKamugHwle  Oelicmeus,  0Oecneyusarom

CchOpMUPOBAHHOCMb COYUATBHBIX HABLIKOE 00YYUAIOUJUXCAL.
OO0menune:

BOCIIPpUHUMATh W  (QOPMYITUPOBaTh CYXKACHUS B COOTBETCTBHH C
YCTIOBUSIMH M TEJSIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaxX, aBaTh IMOSCHEHUS II0
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATH ITOJIYICHHBIN PE3YIIbTaT;

B X0/i¢ OOCYXJICHHS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXKITaeMOH TEMBI,
poOJIEeMBI, pelIaeMol 3aJa4H, BRICKAa3bIBATh UJICH, HAIICJICHHBIC HA MTOMCK
pCIIICHUS; COIMOCTABJATh CBOM CYXICHHS C CYXICHUSAMH JIPYTHX
YYaCTHHKOB JHajora, OOHapyXHWBAaTh pa3jMduie U CXOJACTBO MO3UIUH; B
KOppeKTHOU hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHHUS;
NPENCTaBIATh  pe3yibTaThl  pEIIEHUs  3aJa4yd,  JKCIEPHUMEHTA,
UCCIICIOBAaHUsA,  TPOEKTa;  CaMOCTOSATENbHO  BBIOMpAaTh  (opmat
BBICTYIIJICHUS C YU4ETOM 3a]1a4 MPE3CHTAIMH U OCOOCHHOCTEHN ayTUTOPUU.

CoTpyaHu4ecTBO:

NOHMMATh W  HKCHOJB30BaThb  NPEUMYIIECTBa  KOMaHIHOW U
WHANBUAYaTEHON paOOThI MPU PEIICHUH YISOHBIX 3a71a4; TPUHUMATD I1EJTb
COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacTipeAeNaTh BUABI pabOT, JOTOBApUBATHCS, OOCYKIATh MPOIIECC
U pe3yJbTaT paboThl; 0000IaTh MHEHHSI HECKOJIBKHX JIIOJICH;

y4acTBOBATh B TPYMIOBHIX (hopMax paboThl (00CYKaeHusI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» M HHBIE); BBINOJHATH CBOK 4YacTh paboOThl U
KOOPAUHUPOBaTh CBOU JIEUCTBUSL C JPYTUMH YJIEHAaMH KOMAaH/IbI;
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OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPHUTEPUSIM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHS.

3) Vuueepcanvnvie  pezynamuenvie oeticmesus, obecneyusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

e COCTaBJIATH IUIAaH, aJITOPUTM PELICHUS 3a/1ayu, BBIOUpaATh CIIOCO0 peleHus
C YYETOM MMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ y4ETOM HOBOM
uH(pOpMaIIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIbHOM pediaeKcHuH Kak OCO3HAHMS
COBEpILIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh cCIOco0aMU  CaMOIIPOBEPKH, CaMOKOHTPOJIsS —Ipolecca U
pe3yJibTaTa pelIeHUsl MaTEMaTUYEeCKON 3a1a4H;

e TINPEABUIETb TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTb IPU PELICHUU
3a7]a4d, BHOCUTb KOPPEKTHUBBI B [EIATCIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa IEJIU U YCIOBUIM, OOBICHSITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTMIKCHUS Pe3yJIbTaTOB JESATEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEIJMETHBIE PE3YJIBTATHI
10 KJTACC

OnepupoBaTh MOHATUSIMU: TOUKA, NIPSAMas, IIIOCKOCTb.

[IprMeHATh aKCHMOMBI CTEPEOMETPUU M CIICICTBUS W3 HUX IPU PEIICHUU
reoOMeTPUUYECKUX 3ajay.

OnepupoBaTh NOHATUSAMHU: MAPALICIBHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX
1 TIOCKOCTEH.

KiaccupunmpoBath B3aMMHOE paACIOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
MPOCTPAHCTRE.

OnepupoBaTh MNOHATUSAMU: JBYTPaHHBIM Yyroj, T'paHW JBYTPAHHOTO YrIJa,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJ ABYTPAaHHOTO yrja; rpaaycHas mepa
JIBYTPAHHOIO yTJia.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIMYKJIBIN
MHOTOTPAHHUK, 3JIEMEHThl MHOTOIPAHHUKA, TPABUJILHBI MHOTOIPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (MUpaMujaa; IpU3Ma,
MPSMOYTOJIBHBIN Mapajuiesienumne1, Kyo).

Knaccuduumponatsb MHOTOTPAHHUKH, BBIOHpas OCHOBAHMSI JUIS
Ki1accuukanu (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKH; IPaBUIbHBIC
MHOTOT'PaHHUKHU; TIPSMbIC U HAKJIIOHHBIE TIPU3MBI, TTapaJIICICIIUTICIbI).

OnepupoBaTh NOHATUAMU: CEKYIAs MIOCKOCTh, CECYHEHUE MHOTOTPAHHUKOB.
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OOBIACHATH NPUHLIMIBI TOCTPOEHUSI CEYEHUH, UCTIOJIBb3YS METOJ, CJIEIOB.

Ctpoutrb ceyeHUss MHOTOIPAaHHUKOB METOAOM  CJEAOB, BBINOJHATH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBepXy, cOOKY, CHU3Y.

PemaTe 3a1aun Ha HAXO0XAEHHE T€OMETPUUYECKUX BETUYMH 1O o0pa3laM WIH
aNropuT™MaM, MPUMEHSAS] HW3BECTHbIC AHATMTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTUYECKHUX 3a/1a4 HA BBIYMCIICHUE PACCTOSIHUN MEXAY ABYMS
TOYKAMH, OT TOYKM JIO MNOPAMOHA, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3a1aun Ha HaAXO0XAEHHE T€OMETPUUYECKHUX BEJIMYUH 10 00pa3iam uiu
aNropuT™MaM, TPUMEHSS] W3BECTHbIC AHANUTUYECKUE METOAbl IPU PEIICHHUH
CTaHJAPTHBIX MaTeMaTHMYECKUX 3aJady Ha BbIUMCIEHUE YIJIOB  MEXIY
CKpPEHIMBAIOUIMMUCA MPAMBIMU, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsars 00bEMBI U IJIOMIAM TTOBEPXHOCTEH MHOTOIPAHHHUKOB (MpU3Ma,
nupaMuaa) ¢ TPUMEHEHHEM (OpPMYJ;, BBIYUCISATH COOTHOILICHUS MEXKITY
TUIOIIA/ISIMU TIOBEPXHOCTEM, 00bEMaMH MOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUAMH: CHUMMETPHUSL B MPOCTPAHCTBE; ILIEHTP, OCh U
IUIOCKOCTh CHUMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CUMMETPUU (PUTYPBHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, NMPEACTABICHHYIO Ha yepTexax U
PHUCYHKaXx.

[IpumeHaTh reomerpuueckue (aKTbl I PEUICHUs CTEPEOMETPUUYECKHUX
3a/1a4, MPEATOIararoluX HECKOJIBKO IaroB PEIICHUs, €CIIH YyCIOBUS IPUMEHECHHUS
3aJlaHbl B IBHOM (opMe.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a4ad.

[IpuBoAUTH HpPUMEPBH MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
’KU3HU, PaCIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

IIpuMeHATE NONYyYEHHBIE 3HAHUS HA IIPAKTUKE: AHAIU3UPOBATH pEajbHBIC
CUTyallUH W TPHUMEHITh W3YyYEHHBIE IOHATHA B IPOLIECCE IIOMCKA PELICHHUS
MaTeMaTHUYeCKu CQHOPMYIUPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh pEAbHBIC
CUTyallUH Ha A3BIKE T'E€OMETPUH, HCCIEA0BaTh ITOCTPOEHHBIE MOJAEIN C
HCIIOJIb30BaHUEM I'€OMETPUUECKHUX MOHITHI U TEOpeM, ammapaTa ajareopsl; penarh
IIPAKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKECHUEM F€OMETPUUECKUX BEJIMUYHH.

11 KIIACC

OnepupoBaTh MNOHATUSAMM: LWIMHAPUYECKAs MOBEPXHOCTb, OOpa3yrollue
UMAJTUHIPUYECKOW  TMOBEPXHOCTH;  LWIMHAP,  KOHUYECKAass  IMOBEPXHOCTD,
oOpasyromue KOHUIECKO TOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena BpaieHus: (HUIMHAP, KOHYC, cdepa U map).

OOBSACHITH CIOCOOBI OJIYYEHUS TEJ BpaIlCHHUS.
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Knaccudunmposats B3auMHOE pacnoyioxkeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJOs, BHICOTA IIAPOBOIO CJIOS;
LIapOBOM CEKTOP.

Boruncnare 00BEMBI M TUIOHMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
F€OMETPUYECKUX TEJ C TPUMEHEeHHEM (HOpPMYIL.

OnepupoBaTh TMOHATHUSIMHU: MHOTOTPaHHUK, BIHCAHHBIN B cdepy Hu
OMHUCaHHBIN OKOJO cdepbl; cdepa, BOUCAHHAST B MHOTOIPAaHHUK WA TEJO
BpalleHUs.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIIMH TOBEPXHOCTEH M 00bEMaMu
IIOJOOHBIX TEI.

N3o0paxate u3ydaemble (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX
dburyp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CCUCHHS TEJ BpAIICHUSI.

N3Bnekarb, HHTEPNPETUPOBATH U TPEOOpPa3OBBIBATH HWHOOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaX, MPEICTaBICHHYIO Ha YepTekKax W
pPUCYHKaX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTRE.

BrIomHATh JEWCTBUSL  CIIOKEHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO MapajuiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, Yol MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJApHOE TMPOU3BEACHUE, paCKiaJblBaTh BEKTOp II0 ABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B JI€KapTOBOM CUCTEME KOOPIMHAT.

[IpumensaTh TeoMeTrpuueckue (akThl ISl PEIICHHS CTESPECOMETPHUCCKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IIaroB PEIICHUs, €CJIM YCIOBUS MPUMEHECHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiiiue reoMeTpuYeCKHe 3aJayd Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/1a.

Pemate 3agaum Ha J10Ka3aTEIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
Hax0XXJICHUE TCOMETPUYECCKUX BEIIMYHMH 10 00pa3liaM WiIu aJlfOPUTMaM, IPUMEHSS
M3BECTHBIC METO/IbI TIPY PEIICHUHU CTaHAAPTHBIX MaTeMaTHUYECKUX 3a]ad.

[IpumeHaTh mpocTeiline mporpaMMHBIE CpPeACTBA W DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOAMTH TpUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKW3HU, PACIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTRBE.
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[IpuMeHATh MOMYyYEHHBIE 3HAHWUS Ha IPAKTHKE: AaHAIM3UPOBATH pPEAJIbHBIC
CUTyallud W NPUMEHATb HU3YYCHHBIE IOHATUS B IIPOLECCE IIOMCKA PELICHUS
MaTreMaTu4ecku Cc(OopMyIHpPOBAHHON MpOOJIEMBbl, MOJAEIUPOBATh pEaJbHBIE
CUTyallud Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C
HCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmnapara aare0psbl; pemarhb
MIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BETUYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
http://teacher.fio.ru
1 Beenenme s crepeomerpuio 10 https://www.yaklass.ru/
2 [IpsiMBbI€ M TUIOCKOCTH B POCTPAHCTBE. 12 1 http://teacher.fio.ru
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://www.yaklass.ru/
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 http://teacher.fio.ru
TTOCKOCTEHN https://www.yaklass.ru/
4 VYTl MeXXITy IPSAMBIMHA U IIJIOCKOCTSIMUA 10 1 hitp://teacher. fio.ru
y p https://www.yaklass.ru/
http://teacher.fio.ru
5 MuororpanHki 11 1 https://www.yaklass.ru/
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 http:/./teacher.flo.ru
https://www.yaklass.ru/
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 http://teacher fio.ru
p ) »P yr https://www.yaklass.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
11 KJIACC
KoauvecTBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/ NPOrpamMmbl Bcero Konrpoanuere  Ilpaxruaeckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecype
http://teacher.fio.ru
1 Tena spaiienus 12 https://www.yaklass.ru/
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http://teacher.fio.ru/
https://www.yaklass.ru/
http://teacher.fio.ru/
https://www.yaklass.ru/
http://teacher.fio.ru/
https://www.yaklass.ru/
http://teacher.fio.ru/
https://www.yaklass.ru/
http://teacher.fio.ru/
https://www.yaklass.ru/

. http://teacher.fio.ru
2 OBLEmbI e ° httgs://www.yaklass.ru/
3 BexTopsl ¥ KOOpAMHATHI B IPOCTPAHCTBE 10 http:/./teacher.flo.ru
https.//www.yaklass.ru/
4 [ToBTOpEHue, 06001ICHNE, 7 http://teacher.fio.ru
CUCTEMATH3aLMs 3HAHUU https.//www.yaklass.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0
INHOYPOYHOE IIVTAHUPOBAHMUE
10 KJIACC
KosunvecTBo yacoB JJIeKTPOHHbIE
(1]
JI:;_II Tema ypoka Bcero Konrpoakusre | Ipaxrueckue ll}:;‘?eﬂl/lﬂ :)Ig[?al;zi?:enbnme
padoThI padoThI pecypesI
OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, TNIOCKOCTh, TPOCTPAHCTBO.
1 [IpaBuna n300pakeHNs HA PUCYHKAX: 1
n300pakeHUs IUIOCKOCTEH, MapaIeIbHbIX
IPSMBIX (OTPE3KOB), CEPEMHBI OTPE3KA
9 [TonsTHA: NepeceKaromuecs MI0CKOCTH, 1
nepeceKaromuecs npsmasi ¥ IIOCKOCTh
3 [TonsTHA: IepeceKaromuecs MI0CKOCTH, 1
nepeceKaroIuecs npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOTPaHHUKAMH,
4 n300pakeHUE MHOTOTPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTeKax
HauanbHble cBefieHns 0 KyOe 1 nupamue,
5 uXx pa3BEépTku U Mojenu. CeueHus 1
MHOTOI'PaHHUKOB
6 HauanbHble cBeJleHUs 0 KyOe U upaMuae, 1
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ux pa3BeépTku u Mojenu. CeueHus
MHOT'OTPaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTCPEOMETPUH U CICACTBHS M3 HUX

TTonsaTue 00 aKCHOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS M3 HAX

TTousttiie 00 aKkCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIIEACTBUS U3 HUX

10

TTousttiie 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX

11

B3anMHOe pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NEepeceKaroIuecs,
napajiesIbHble U CKPEIIUBAIOLINEC
IpsIMbIe

12

[TapannenbHOCTHh NPSIMBIX U TUIOCKOCTEN B
[IPOCTPAHCTBE: MMapaljie/IbHbIE MPSMBbIC B
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHcTBe: [lapannenbHOCTh IPSAMOil U
TJI0CKOCTH

14

Vbl ¢ COHaIIPaBJICHHBIMU CTOPOHAMU

15

VYron MCKAY IMPAMBIMHA B ITPOCTPAHCTBC

16

Yroa Mex Iy IpsIMbIMU B IPOCTPAaHCTBE

17

[TapannenbHOCTh IIIOCKOCTEN:
NapaJuIeNIbHbIE ITIOCKOCTH

18

CBoiicTBa apaJijiCJIbHBIX ILIOCKOCTEH

N R T I = TSN TS
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[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI

19 Ha TUIOCKOCTH: T€Tpadip, Kyo,
napajuiesienunes

20 [TocTpoenwne ceueHwmid

21 [TocTpoenune ceuenuit
KonTtponsHas padora o Teme "[Ipsimbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTER"
[TepieHAMKYISAPHOCTD MPSIMOMN U

23 TJIOCKOCTH: TICPIICHINKYIISIPHBIE TIPSIMBIE B
MIPOCTPAHCTBE

24 [IpsimMble mapayenbHbIe U
MePIEHIUKYISIPHBIE K TUTIOCKOCTH

o5 [IpsiMble mapayenbHbIe U
MEePIEHIUKYISIPHBIE K TUIOCKOCTH

26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
MJIOCKOCTH

27 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
MJIOCKOCTH

28 TeopeMa o mpsMOI NMEPIICHANKYIISIPHOMN
TJIOCKOCTH

29 TeopeMa o mpsMOI NMEPIICHANKYIISIPHOMN
IJI0OCKOCTH

30 Teopema o mpsaMoit mepreHANKYISIPHON
TJI0CKOCTH
[lepnieHIUKYNAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT
MPSIMOM JI0 MJIOCKOCTH
[lepneHuKyIsip ¥ HAKIIOHHBIE: PACCTOSIHHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ A0 IINIOCKOCTHU
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33

[lepneHUKyIIAp ¥ HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPsIMOM 10 IIJIOCKOCTH

34

[TeprieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
HPsIMOM 110 IIJIOCKOCTH

35

VYTIIBl B IPOCTPAHCTBE: YTOI MEXKIY
MPSIMOM M IJIIOCKOCTBEO

36

JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTI'O yria

37

JIByrpaHHBIN yroJi, TMHEHHBIN Yroi
JBYTPAHHOTI'O yria

38

[lepneHMKYISIPHOCTD INTIOCKOCTEN:
MIPU3HAK NEPUEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

39

[TepieHAMKYASIPHOCTD MIOCKOCTEM:
MPU3HAK MEPHEHIUKYISIPHOCTU IBYX
IIJIOCKOCTEMN

40

[TeprieHAMKYASIPHOCTD MIOCKOCTEM:
MIPU3HAK MEPIEHIUKYISIPHOCTU IBYX
IJIOCKOCTEHN

41

Teopema 0 TpEx nmepneHAUKYIIpax

42

Teopema 0 TpEx nmepneHAUKYIIpax

43

Teopema 0 TpEX NepHeHAUKYIsIpax

44

KonTtponpHas paboTa o remMam
"[leprieHIUKYASIPHOCTD IPSIMBIX U
mockocTel" U "YTibel MeXy NPSIMBIMU U
IUIOCKOCTSAMH"

45

IloHsATHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHTbl MHOTOTPAHHUKA, BBITYKJIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa
MHOTOI'PaHHHUKA

18




46

[Ipu3ma: N-yronpHas npusma; rpaHu u
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
pu3Mbl; OOKOBAs U TIOJTHASI IOBEPXHOCTh
IIPU3MBI

47

[Tapamrenenunen, IpsIMOYTOJIbHBIN
napajuleJIenuIe]] U ero CBOMCTBa

48

[Inpamuia: N-yrospHasi NMpaMua, TPaH! U
OCHOBaHHUE NMHpPaMU/Ibl; OOKOBAs U TOJTHAS
IIOBEPXHOCTh [TUPAaMU/JIbL; ITPaBUIIbHAS U
yceu€HHas nmupaMmuaa

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSTHE
MPAaBHILHOTO MHOTOTPAaHHUKA; IPaBUIIbHAS
pHU3Ma U TpaBWIIbHAS THPaAMH/IA;
MpaBHIIBHAS TPEYTOJIbHAS TUPAMHUATIA U
MIpaBUWJIbHBIN TETpadIp; KyO

50

[IpencraBneHue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadpP, JOJIEKAdIP U
HUKOCadIP.

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, IPSIMOM, TIIOCKOCTH.
DneMeHTbl CHMMETPUU B TUpaMUIaXx,
napajuiefienuneax, NpaBuIbHbIX
MHOTOTPaHHUKAX

52

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB:
pE€Opa, uaroHaiu, yribl

53

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJTHOM
MOBEPXHOCTU MPSIMON IPU3MBI, IIIOIIATH
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSMON IPU3MBI

54

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH MPABUIIBHON ITUPAMUBL,
TeopeMa o IMJI0IA 1 OOKOBOM MOBEPXHOCTH
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YCEUEHHOU NMUPAMMJIbI

KonTtposneHas paboTa o teme

> "MHororpaHHuKu" !
56 [Tonsitrie 06 00BEME 1
o7 O06bEM nupamu/ibl 1
58 O0BEM mupamMuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM mupamMuIbI 1
61 OO0BEM TPU3MBI 1
62 OOBEM TTPU3MBI 1
63 OO0BEM TTPU3MBI 1
64 KonTponbnas pabora no teme "OO0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpEeHUE, 0600IIIEHNE CHCTEeMaTH3aITUS
65 3nanuil. [loctpoenue ceuenuii B 1
MHOTOTpaHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTH3AITIS
3HaHUU. Beryucienue paccTosIHM: MEXKITY
66 JIBYMSI TOYKAMHU, OT TOYKH JI0 MPSMOH, OT 1
TOYKH JI0 IJIOCKOCTH, MEKTY
CKPEIMBAIOIIUMHUCS IPSIMBIMU
67 Hroropas koHTpoJIbHAs paboTa 1
[ToBTOpEHue, 06001IeHNEe CUCTEMATHU3ALIHS
3HaHWN. Berurcnenue yrioB: MExIy
68 CKPEIIMBAIOIIUMHUCS MIPSIMBIMU, MEXKTY 1
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKIY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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11 KUIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH CHephl

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; maomaas chepsl

N3obpaxenue chepsl, mapa Ha
mrockocT. CeueHus mapa

HI/IJ’H/IHHPI/I‘-IGCK&S[ IMOBCPXHOCTD,
00pasyronue MHINHIPUIECKON
MOBEPXHOCTH, OCh IIMITHMHIPUICCKON
MTOBEPXHOCTH

Hunuuap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM U ITOJIHON
MTOBEPXHOCTHU

N3obpaxenne MuiInMHApa Ha TII0CKOCTH.
PazpépTka nmnunapa. Ceyenus

IUIUHIPA (MJI0OCKOCTRIO, TapalIeIbHOM
WJIM MIEPIEHAUKYISIPHOM OCH IIMIIMHAPA)

Konunueckas IOBCPXHOCTD, o6pa3y}oume
KOHHUYECKOM IMOBCPXHOCTH, OCb U
BCPIIMHA KOHMYECKOM IIOBCPXHOCTH

Konyc: ocHOoBaHue U BepIlMHa,
oOpa3ymolas 1 0Ch; IIoNaasr OOKOBOM 1
MOJIHOM MOBEPXHOCTH

YceuéHHblIi KOHyC: 00pasyromue u

21




BBICOTA; OCHOBAHHUS U OOKOBas
MMOBEPXHOCTh

N300pakenne KOHyca Ha IIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM 1
OCHOBAHHIO,  IJIOCKOCTHIO, IPOXOISIIECH
4yepe3 BEPUINHY)

11 KoMOuHarms ten BpameHus u 1
MHOTOTPaHHUKOB
MHororpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsr; chepa, BIEcaHHAS B 1
MHOTOTPAaHHUK WJIH B TEJIO BPaIICHUS

13 [Tonsitne 06 06b€Me. OCHOBHBIE 1
CBOMCTBa 00BEMOB Tel

14 O06bEM TIUIMHAPA, KOHYCa 1

15 O06bEM 1rapa 1 wiomass chepsl 1
[TonoOHbIE TENa B MPOCTPAHCTBE.

16 CoOOTHOIICHHS] MEXKTY TTOIIAISIMHU 1
MMOBEPXHOCTEH, 00bEMaMH TIOTIOOHBIX TEIT

17 KOHTpOJ'IBI;IaSI '?a6OTa o teMam "Tena 1
Bpamienus" u "O0bembl Ten"

18 BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE 1

19 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB 1

20 YMHOX€EHHE BEKTOpa Ha YUCIIO 1
Paznoxenune BekTopa 1o Tpém

21 HEKOMIUTaHApHBIM BekTopaM. [IpaBuio 1
napajuiesienunea
Pemenue 3aaa4, CBI3aHHBIX C

22 IIPUMEHEHUEM MTPaBWJI JEUCTBUH € 1
BEKTOpaMH

23 [IpsimoyrospHas cucteMa KOOpAUHAT B 1
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npocrpaHcTse. KoopauHarel BekTopa.
IIpocrenmue 3aga4u B KOOpAMHATAX

24

VYron mexay Bekropamu. CKanspHoe
MIPOM3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mexy NpsMbIMU U
IIJIOCKOCTSIMH

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEelIeHUN TEOMETPUYECKUX 3a7a4

27

KonTtponsHas padota o teme "BekTopbl
1 KOOPJMHATHI B MpOCTpaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE U
cucreMmaru3anus 3HaHni. OCHOBHBIE
¢burypsl, ¢hakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

29

[ToBTOpEeHUE, 0600IICHNE 1
cucreMarusanus 3Haguii. OCHOBHEBIE
¢urypsl, GhakTel, TCOPEMBI Kypca
TJIAHUMETPUHU

30

[ToBTOpEeHue, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu
IJIAHUMETPUHU U METOJIbI MX PEIICHHS

31

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu
IJIAHUMETPUHU U METOJIBI MX PEIICHHS

32

[ToBTOpEeHUE, 0000IICHNE 1
cuctemarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
CTepEOMETPUHU

33

Htoropas KOHTPOJIbHAsA pa60Ta

34

[ToBTOpEHue, 06001mEeHNEe U
crcTeMaTH3allHsI 3HAHUI
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34
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YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOrO aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AknuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://teacher.fio.ru

https://www.yaklass.ru/
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