MHHUCTEPCTBO NPOCBEMEHUSI POCCUACKOWN ®EJEPALIAN
Munucreperso o6pazosanns CrasponoJibekoro kpas
Hedrexymeruii ropoackoii oxpyr CraBpono/ibekoro kpas

MKOY COUI Nel10 ¢. Aunkynak

PACCMOTPEHO COI''TACOBAHO YTBEPKIEHO

Ha sacenannu MO yunrernei 3amectut

b PEKTOPA 110 YBP Jlupextop
MaTeMaTHKK 1 HH(OPMATHKK _/% C@ﬂ/*d/ .

Pykosoanrens M

/é.ﬂ. Jlucronan
]
© oT «28» asrycta 2023 r.

HI.C. l'ajpknanaesa
[TpoTokon Nel

oT «25» aBrycta 2023 .

PABOYASI IPOTPAMMA
(ID 2377637)

yueoHoro npeameta «I'eomerpusi. Ba3oBblii yposenb»

nust obyvatouuxces 10-11 knaccos

ces1o Aunkyaak 2023




HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS IJis
oOywarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepanrbHOTO
roCyJIapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHJapTa CPEAHEro O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHHWH, NPEABABIAEMBIX K
MaTeMaTU4eCcKoMy OOpa3oBaHWIO, U TPAAUIUMNA POCCUUCKOTO 0O0pa3oBaHMUS.
Peanuzanmsi mporpaMMbl 00€CTIEYMBACT OBJIAJICHUE KIIFOUEBHIMH KOMITCTCHIIHSIMH,
COCTaBJISIFOIIIMMU OCHOBY JUJII CaMOpPa3BUTUS U HENPEPHIBHOTO 00pa3oBaHMUS,
[IEJIOCTHOCTh  OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTHU O0yYarOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpPHM Ha YPOBHE CpPEAHEro OOIIero
oOpazoBaHus OOyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METalpeAMETHBIX U
MPEAMETHBIX PE3YyJIbTaTOB OOy4YEHHS T€OMETPUM B HAIPABICHUH JTUYHOCTHOTO
pa3BuUTHS OO0ydaromuxcs, (GopMUpOBaHUS (YHKIIMOHATHLHOM MaTeMaTHUYeCKOn
IPAMOTHOCTH, U3YUCHHUSI JPYTUX YUEOHBIX AUCHUILIMH. Pa3sBuTHe y 00ydarommxcs
MPaBUJIbHBIX TPEACTABICHUM O CYIIHOCTH W MPOUCXOXKJICHUH T€OMETPUUECKUX
a0CTpaKIMii, COOTHOILIEHUH PEATbHOIO U WJICAIIBHOTO, XapakKTepe OTPaKCHUs
MAaTEMAaTUYECKOW HAyKOW SBJIEHUW M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUM B CUCTEME HAYK M POJIM MAaTEeMaTUUYE€CKOI0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
y4almxcsi, a TakKe KauyeCTB MBIIUICHUSI, HEOOXOJMMBIX IS ajanTalud B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTpus sBisieTcs OMHMM K3 0A30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
obirero oOpa3oBaHusl, TaKk Kak OOECleYyrMBaeT BO3MOXKHOCTb H3YUYECHHS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOU HANPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndyeckoe wbInieHUE, GOpPMHUPYEMOE TPU H3YUYCHUHU OO0YUYaIOIIUMHUCS
MOHATUHHBIX OCHOB FT€OMETPUHU U MOCTPOCHUH 1IETOYKH JIOTUYECKUX YTBEPKICHUN
B XOJIe¢ pEIICHUS TECOMETPUYECKUX 3ajJlady, YMEHUE BBIJBUTaTb U OIPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUU 3a/lad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTIX JeATEeNbHOCTU 4esnoBeka. OpueHTalusi 4eJIOBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPAKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUSI U aKTUBHOTO
npeoOpa3oBaHus  JeMCTBUTENbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMHU
oOpazamu O0OBEIMHSET pa3Hble BBl y4EOHOW U TPYJAOBOM JI€SITEIHHOCTH,



SBJISIETCSI OJHUM W3 TPO(ECCHOHATBFHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3a7adya (GOPMHUPOBAHUS y OOYUYaAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbBHOCTH IO MHOTUM HAIPaBICHUSM.
Ilens ocBoeHuss mporpammbl ydebHOro kypca «l'eomerpus» Ha 6a3oBOM
ypoBHE o0OyueHuss — oO0Ieo0pa3oBaTeibHOe M OOIIEKYJbTYPHOE pPa3BUTHE
oOydaromuxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs U
WCMOJIb30BAHUSA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JCUCTBUI,
cnenuUIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOI0JDKEHUs 00pa30BaHUs
10 CTIEIIUAILHOCTSM, HE CBS3aHHBIM C IIPUKJIAITHBIM HCIIOJ30BaHUEM I'€OMETPHHU.
[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IIpeAHA3HA4YeHa s
00yyYarommxcsi CPeIHEN MIKOIbl, HE UCIBITHIBABIINX 3HAYUTENIBHBIX 3aTPYIHCHUI
Ha YpOBHE OCHOBHOIO 00Iero oopa3oBanmsa. TakuM obOpa3om, oOydaroIiuecs Ha
0a30BOM ypPOBHE JIOJKHBI OCBOMUTH OOIIME MaTeMAaTHYECKHE YMEHHUsI, CBSI3aHHBIC
co crnenuduKkod TEOMETPUU U HEOOXOJUMBbIE Uil KU3HHM B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rIIy0OKO, €Clid B JaJbHEHIIEM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHUX
3HAHUAX B MPO(ECCHOHAIBHOM NESITEIHHOCTH.
JlocT>KeHHEe 1eId  OCBOGHMSI TIPOrpaMMbl OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3adad. [lpuopuTeTHbIMM 3aJadyaMyd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBISIFOTCS:
e (opmupoBaHHe TpPEACTABICHUS O TEOMETPUM KaK YacTU MHUPOBOM
KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opmupoBaHHE MPEJCTABICHUS O MHOTOTPAHHUKAX M TeJlaX BPAIICHUS
KaK O BOKHEHIIIMX MAaTEMaTHUYECKUX MOJENSAX, MO3BOJISIONMIMX OMUCHIBAThH
Y U3y4yaTh pa3HbIC SBJICHUS OKPY>KAIOIIETO MUPA;

e (QopMmupoBaHuE yMEHHUS paclo3HaBaTh Ha YEpTEkKax, MOJACISIX U B

peaJbHOM MUPE MHOTOTPAHHHUKHU U TeJla BPaIllCHHUS;
® OBJIaJICHHE METOJaMM PEIICHUs 3a]a4 Ha MOCTPOCHUS Ha M300paKEHUSIX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOTPAaHHUKAX U TejlaX BPAIlIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

® OBJIQJICHHE  ANTOPUTMAMU  PEIICHUSI  OCHOBHBIX  THUIIOB  3a/1ady;
dbopMupoBaHUE yMEHHUS  MPOBOJIUTH  HECJIOXKHBIE  JIOKAa3aTEIbHbBIC
pacCyXJeHUs B XOJI€ PEIICHUS CTEPEOMETPHUUYECKHX 3aJad MU 3aJad C
MPAKTUYECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEJJIEKTYaJIbHbBIX u TBOPYECKUX crocoOHOCTEM
oOyyarommxcs, TO3HABAaTEILHONW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHHU, KpUTUYHOCTH MBIIILICHHUS;



e (dopmupoBanme (GyHKIIMOHAIBHOMN TPaMOTHOCTH, pEIEeBaHTHOU
F€OMETPUU: YMEHHE pAaclo3HaBaTh TMPOSIBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallMsIX M TIPU U3YUYEHUU JIPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, (OpMYyJIMpOBATh HMX Ha S3BIKE
F€OMETPUH U CO3/]aBaTh TEOMETPUUECKUE MOJCIIH, TPUMEHATh OCBOSHHBIN
F€OMETPUYECKUNM amnmapaTr il pEelleHUus NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH MMOJTYyUYECHHBIE PE3YJIbTATHI.

OTauYuTeIbHON OCOOEHHOCTBIO TPOTpaMMBbl SIBJISIETCS BKJIFOYEHHE B KYpC
CTEPEOMETPUM B Haualie €ro Uu3YyueHWsl 3a7ad, pEIIaeMbIX Ha YpOBHE
WHTYUTHUBHOTO MTO3HAHUS, W ONIPEACIIEHHBIM 00pa30M OpraHN30BaHHAs padoTa Haj
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTHYECKOTO W TMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKaHUE WHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUYEHHUIO MTPEIMETA.

[Ipennourenue oTaaércst HArISAHO-KOHCTPYKTUBHOMY METOJly OOy4eHUsl, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
MPaKTUYECKON JAesATeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4almxcsi B Kypce CTEpPEOMETPUM MPOBOJAUTCSA 3a CUET pEIICHUs 3ajady Ha
CO37aHMe  TPOCTPAHCTBEHHBIX O0pa3oB W  3aJad HAa  ONEPUPOBAHHE
NpoCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpaza MPOBOAMUTCS C OMOPOM Ha
HaIJSIIHOCTh, @ ONEepUpoBaHUE o0O0pa3oM — B YCIOBUSIX OTBJICYEHUS OT
HarJIsAHOCTH, MBICJICHHOTO U3MEHEHUSI €r0 UCXOHOTO COJICPIKAHUS.

OcHoBHbIE cozepkarelibHble TUHUU Kypca «['eomerpuu» B 10-11 knaccax:
«MHuororpanHukmn», «IIpsiMble ¥ TIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus,
«BeKTopbl 1 KOOPJIMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHUM
pacrpeniensieTcss He TOJbKO IO COJAEPXKaTeJbHBIM JIMHUSIM, HO W MO TOJaM
oOy4eHHs Ha YPOBHE CpETHEr0 001Iero oopa3oBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJibTaTaM
OCBOCHHUs paboueil MporpaMMbl, pachpeAci€éHHBIM IO ToJiaM OO0ydYeHHS,
CTPYKTYpPUPOBAHO TakKuM 0Opa3oM, 4YTOObI OBJIQJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU U HAaBBIKAMH OCYUIECTBIISIIOCH MOCJIEA0BATEIBHO U MOCTYHATEIBHO, C
COOJTI0/IEHUEM TPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAINCH B
OOIIlyI0 CUCTEMY T€OMETPUYECKHX MPEJCTABICHUN O0yYarOUIUXCs, PACIIUPSST U
yriyosisia e€, o0pasys IPOYHbIE MHOKECTBEHHbBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reometrpun otBoAuTCA 2 4yaca B Heneno B 10 kiacce u 1 yac B
Henemo B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpEeOMETpUU. Touka, TpsMasi, IJIOCKOCTb,
npoctpancTBo. IloHsATHE 00 aKCHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pPECEKarOIInecs,
IapajuleNIbHble W CKpeluBaroniuecs ImnpsMble. [lapamnenbHOCTs NPSAMBIX U
IUDIOCKOCTEH B  IPOCTPAHCTBE: IApAJUICIbHBIE IIPSAMbIE B  IIPOCTPAHCTBE,
NapaJUIeIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh NPSAMOUW U IIOCKOCTH. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNpPSIMbIMH B IPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: NapaJijieiIbHbIC IIJIOCKOCTH; CBOMCTBaA
napajyienbHbIX TUIockocTel. [Ipocteifmue mnpocTpaHcTBeHHBIE (PUTYypBl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napajiesenunes; ToOCTPOCHHE CEUCHUN.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHINUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHAUKYJIIPHON IIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroJ, JIMHEHMHBIM yroJa JABYTPAHHOIO  yIJa.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT M[psAMOM A0  IJIOCKOCTH,  HOpOeKUus  (QUrypbl Ha  IJIOCKOCTb.
IlepneHauKyIApHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJISIPHOCTH  JIBYX
IIocKocTer. TeopeMa 0 TPEX NMEPIEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIITYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosnsHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienune]l 1 ero cpoucrtsa. [lupamupa: n-yrospHas nupamuja, TpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs M TIOJTHASL TOBEPXHOCTh MUPAMUJIbL; MPABUIIbHAS U
yCceu€éHHas nupamMuga. OJIEMEHTBl Npu3Mbl W nUpamuabl. [IpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHMKA; NPAaBWIbHAS IPU3Ma U
MpaBUIbHAS [HUPAMUIA; NpPaBWIbHAs TPEYTOJbHAsA NUPAMUAA W MPaBUIbHBIN
terpadap; KyO. IlpencraBieHve o TpaBUIBHBIX MHOTOTPAHHHMKAX: OKTajJp,
nonexa’ap u ukocasap. CeyeHus Npu3Mbl U TUPAMUIBIL.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUVIOCKOCTH.  OJJIEMEHThl CUMMETPUM B NHUPaMHJIAX, HapaJlielenunenax,
IIPAaBUWIbHBIX MHOIOTPAHHUKAX.



Boeruncienne 51€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, WMAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTHM M TIOJHOW IMOBEPXHOCTH TMPSIMOU TPU3MBI,
IUIOAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOW MPU3MBI.
[Tnomaas OOKOBOW TMMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUIBI,
TeopemMa O Iuiomand yceuéHHor nupamMunbl. [loHsatue o0 o0BEMe. OO0BEM
MMAPAMUJIBI, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOMICHHS MEXIY IUIOMIaAsSMU
MOBEPXHOCTEHN, 00BEMaMU NTOTOOHBIX TEJL.

11 KJTACC

TeJia BpalueHus

Hunuaapuyeckas MTOBEPXHOCTB, oOpazyrorniue HWIMHAPUIECKOU
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunmHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yolas M OCh;, IUIOMAJb OOKOBOW W ITOJHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME U BepliliiHA, oOpa3yronias
M OCh; IUIOMAAh OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaAMETP; IUIOMIAh MMOBEPXHOCTU CREPHI.
B3aumHoe pacrionoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IA1b CEephl.

N300paskeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHMCAaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHWK, WU TEJO
BpAIICHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeAactBus u3z He€. OObEM UUIMHIPA,
KoHyca. O0OBEM 11apa U MiIoaib cPephl.

[TogoGueie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEll.

Ceuenuss mwiMHApa (MapaUleTbHO M TEPHEHIUKYJSIPHO OCH), CEUYCHUs
KOHyca (mapajuieTbHOE€ OCHOBAHUIO W MPOXOJSIIEe Yepe3 BEpIIMHY), CEUCHUS
miapa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B ipocTpaHcTBe. ClI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. PasziioxkeHne BeKTopa mo TpEM HEKOMILIAaHAPHBIM
BekTopaM. I[IpaBmwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWil JAEeUCTBUl ¢ BekTopamu. lIpsMoyrosnpHas cucrema



KoopauHaTt B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaxXx. YTOJd MeXIy BekTopamu. CKalspHOE MPOU3BEACHUE BEKTOPOB.
Brruncienre yrioB Mexy NpSMbIMHA M THIOCKOCTSAMHU. KOOpIWHATHO-BEKTOPHBIN
METOJI IPH PEIICHUHA T€OMETPUUYECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHUSI MPOrpaMMbl Yy4eOHOIro IpeaMera
«MaremaTuka» XapakTepU3yIOTCS:

I'paknanckoe BocnuTanume:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUUA 00YJaIOIIEerocsl Kak akKkTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCUUCKOro OOIINEeCTBA, MPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAYp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI W Mp.), YMEHHEM
B3aMMOJICMICTBOBATh C COIMAJbHBIMU HWHCTUTYyTAMH B COOTBETCTBHUM C UX
(YHKIUSIMHA 1 HA3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO POCCUNCKOM TpakHaHCKOW HICHTUYHOCTH, YBKCHUS
K IPOIIOMY M HACTOSIIEMY POCCUMCKOM MaTeMaTHKH, [ICHHOCTHBIM OTHOUICHUEM
K JIOCTI)KEHUSM POCCUHUCKHMX MAaTEMaTUKOB W POCCUUCKONW MATEMaTHYECKOU
IIKOJIbI, K HCIOJB30BAaHUIO ATHUX JOCTHKEHUN B JAPYIMX HayKaX, TEXHOJIOTHSX,
chepax IKOHOMHUKH.

JIlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JOTUYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKU U JIECITEIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B OCTPOEHUE YCTONYMBOTO Oy AYIIETO.

JcTeTHYECKOE BOCIIMTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYas ICTETUKY MATEMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHU, pacCyXICHUN;
BOCTIPMMMYHBOCTBHIO K MAaTEMaTUYECKHUM acCIleKTaM pa3MYHbIX BUJOB UCKYCCTBA.

du3nvecKoe BOCIUTAHNE:

c(OPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATH MaTeMaTHYeCKUE 3HaHUS B
HWHTEpecax 37J0pOBOro U 6€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COATaHCHPOBAHHBIA PEKUM 3aHATUH U

OTHbIXa, peryJisipHas duznueckas aAKTUBHOCTB); (bu3HUecKoro
COBEPILIEHCTBOBAHHS, npu 3AHATHIX CHOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  JNESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKCHHH BCEW J>KU3HM, TOTOBHOCTHIO K AKTHBHOMY
Y4acTHUIO B PEIICHUH PAKTUUECKUX 3a]la4 MaTeMaTUYeCKON HalpaBJICHHOCTH.

IK0J0rHYecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYPhI, IOHHMMAaHUEM BIIMSHUS
COITMATTbHO-2KOHOMHUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COIMAIBHOM
Cpelbl, OCO3HAHHEM TJIOOAIBHOTO XapakTepa HSKOJOTUYECKUX MpOoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU JJIs pelieHus 3aj1ad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUM VISl OKPY KArOIIEH CPEeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYEeCKONH HayKuh Kak cdepbl YeIOBEYECKOM NESITEIHHOCTH, ATAIlloOB ¢
pPa3BUTHUS M 3HAYMMOCTH JJIs1 Pa3BUTUS I[TUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID W HCCIEAOBATEIBCKYIO AEATEIHbHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusiMuy, YHUBEPCANTbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUMU.

1)  Vnusepcanvuvie = nosmasamenvuwvie  Oeiicmseus,  obecneuusaiom
Gopmuposarue 0A308bIX KOSHUMUBHBIX HPOYECCO8 00yuanwuxcsa (oceoenue
Memoo08  NO3HAHUSL  OKpydcarnujeco  Mupa;  NpUMeHeHue  J10SUYECKUX,
ucced08amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

® BBISBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMATHIECKUX
OOBEKTOB, TOHSATHN, OTHOUICHWH MEXAY TMOHATUAMH, (HOPMYITHUPOBATH
OTIpENENICHNs]  TOHSATUH; YCTAHABIMUBATh CYIIECTBEHHBIA  MPHU3HAK
KJaccu(ukanuy, OCHOBaHUA i OOOOIICHHS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATh, (OPMYJIUpPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC U OOIIHE;
YCIJIOBHBIE;

® BBISBIIATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUNH;

® JeaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHH 110 aHAIOTHH;

® [IPOBOJIUTH CaMOCTOSTEIILHO JI0Ka3aTeIbCTBA MaTEMaTHYECKUX
YTBEP)KJICHUU (MPSMBIE U OT MIPOTHUBHOIO), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

® BBIOMpPATH CMOCOO perieHus yd4eOHOHM 3ajaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUsS, BBHIOMpATh HaWOOJIEE TOAXOMAIUNA C YIETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTenbckne 1eiicTBU:

® LCIIOJIb30BaTh BOMNPOCHI KaK MCCIEN0BATEIbCKUM MHCTPYMEHT IMO3HAHMS;
(GopMyIupoOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBIMBaTh HWCKOMOE W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

® [IPOBOJUTH CaMOCTOATEIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKOoro
0o0BbEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SABJICHUSIMH, IPOLIECCAMMU;

® CaMOCTOSITENILHO (POPMYITUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOIONEHUs, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

® [IPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE INIPOllECcCa, a TAaKXKE BBIABUTAThH
MIPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmanmeii:

® BBIBIATH JePUIIUTEI MHPOPMAIIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U AJIA PELICHUS 3a]auH;

e BpIOMpaTh WHGOPMAIIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB ¥ (JOPM TIPEACTABIICHHUSI,;

® CTPYKTYpUPOBaTh HH(POPMAIIHIO, TPEJCTABIATE €€ B Pa3IMYHbIX (opMax,
WLTIOCTPUPOBATh TpadUUuecKy;

® OIICHUBATH HaAEKHOCTh uHbOopMaIIH o CaMOCTOATEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0becnedusarom

chopMUpPOBAHHOCMb COYUATLHBIX HABLIKOS 00VUAIOUUXCHL.

OO0menne:



BOCIIPUHUMAThL W (QOPMYyJIHpPOBATH CYXKIEHUS B COOTBETCTBHH C
YCIIOBHSIMHU | TIEJIIMH OOIICHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJly peuieHus 3a/1a4i, KOMMEHTUPOBAThH MOJTYUYEHHBIN pe3yIbTaT;

B X0l OOCYXICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOIl TEMBI,
POOJIEMBI, perIacMou 3aa4u, BEICKA3bIBATh UJICH, HAIICIICHHBIE HA ITOUCK
pEIIeHHS; COMOCTaBIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTUX
YYaCTHHKOB JHAJIOra, OOHAPYKUBATh Pa3lIMYUEe U CXOJCTBO TO3UIUH; B
KOppEKTHOH opme PopMyTHUpOBaTH pa3HOTIIACHUS, CBOU BO3PAKCHUS,
NPEICTaBISITh  pPE3yJNbTaThl  pENIeHHs  3aJadd,  JKCIIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIICHUS C YUYETOM 3a7a4 MPE3CHTAIIMN K OCOOCHHOCTEH ayIUTOPHH.

CorpyaHuyectBo:

3)

MOHMMATh W  MCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIAHOM U
WHIUBUyJIbHON pabOThI MPU PENICHUH YYEOHBIX 3a71a4; TPUHUMATH 11eJTb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, paclpeAenaTh BUAbl padoT, JOroBapuBaThCs, 00CYKAATh MPOLECC
U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJIEH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYKIeHNs, 0OMEH MHCHHI,
«MO3TOBBI€ IITYPMbI» W HHBIE); BBINOJIHATH CBOIO YacTb pabOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBHUS C JPYTHMH YJICHAMU KOMAaHJIbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chopMyIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHUSI.

Vuueepcanvnvie  pecynamuenvie  Oeiicmeus, obecneuusaiom

dopmuposaHnue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33]]a41, BEIOUPATh CIIOCO0 pelIeHIsI
C YU€TOM MMEIOIIUXCSI PECyPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BIIaJICTh HAaBBIKAMHM II03HABATCIBPHOM peduieKCcHH KaK OCO3HaHUS
COBEPIIAEMBIX JICMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIaJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yJbpTaTa pelieHus MaTEMaTUIECKOMN 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIpU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JEATEJIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



® OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIU M YCIOBUSIM, OOBSICHSTH
MPUYUHBI JTIOCTHXKEHUSI WM HEJOCTHKEHUS PE3yJbTAaTOB JESATEIBbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KUIACC

OnepupoBath MNOHATUAMU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a/]a4.

OneprpoBaTh MOHATUSAMU: MAPAIIIETBHOCTD U NEPIEHANKYISAPHOCTD MPSIMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAacHOJOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMM: JIBYIPAHHBIA YyTroJl, TpaHU JBYI'PAHHOTO YIJa,
pedpo ABYTpaHHOTO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yTIJia; rpajaycHas Mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIBIN
MHOTOTPAaHHUK, 3JIEMEHTbl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOTPaHHUK.

Pacrno3HaBaTh OCHOBHbBIE BHUABl MHOTOIPAaHHUKOB (IHpaMuJa; NpU3Ma,
MPSIMOYTOJIbHBIN NapalIesIeuIe, KyoO).

KnaccupumupoBat ~ MHOTOTpaHHMKH,  BBIOMpasl ~ OCHOBaHUS  JJiA
KiIaccu@UKauy (BBIIYK/IbIE W HEBBINYKIblE MHOTOIPAaHHUKH; IpPaBUIbHBIE
MHOTOI'PaHHUKU; TIPSMbIE U HAKJIIOHHBIE MPU3MBI, TapajieIenuneabl).

OnepupoBath MOHATUSAMHU: CEKYIAs JIOCKOCThb, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOSHUS CEUYEHUH, UCIIONIb3YS METO/T CIIEIOB.

CrpouTh ceyeHHs] MHOTOTPAaHHUKOB METOJOM  CJEIOB, BBIINOJHAThH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxXOXKIEHUE T€OMETPUUECKUX BEJIMYMH MO 00pa3laM Win
QIrOpuTMaM, TPUMEHSS U3BECTHBIE AHAJUTUUECKWE METOJbl IMpPU PELIECHUU
CTaHJAPTHBIX MATEeMaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY IBYMsI
TOYKaMH, OT TOYKH JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIUMUCA MPSIMBIMHU.

Pemarp 3a1aun Ha HaxOXKJAEHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Win
QIrOpUTMaM, TPUMEHSISI U3BECTHbIC AHATUTUYECKUE METOIbl MpPU PEIICHUU
CTaHJAAPTHBIX MaTeMaTUYEeCKUX 3aJa4 Ha BBIYKMCIECHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA MPAMBIMH, MEXIYy MNPSIMOA M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IIIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupampga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIy
IJIOLAASMU TOBEPXHOCTEHN, 00BEMaMU NTOJ0OHBIX MHOTOI'PAHHUKOB.

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

W3Bnekarp, mNpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO HA YepTeXax U
PUCYHKAX.

[IpumensaTs reomeTpuyeckue (aKTbl UIA PEUICHHs CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIararouX HECKOJIBKO IaroB PELIECHUs, €CJIA YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMensaTs NpoCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoaUTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
YKU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAJIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHMs
MaTeMaTUYecKu CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh pEAIbHBIC
CUTyallul Ha S3bIKE TEOMETPUM, HCCIENO0BATh IIOCTPOEHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KUIACC

OmnepupoBaTh TMOHSATHUSAMHU: HWIMHIPHYECKas TOBEPXHOCTh, 0OO0pa3yromme
MWIMHAPUYECKONM  MOBEPXHOCTH;  IIWJIMHADP;  KOHUYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHMYeCKON OBEPXHOCTH, KOHYC; CpepuyecKasi HOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccuduimpoBaTs B3auMHOE pacroioKeHue cepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHSIMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Bbrancnsate  00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TeEN  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (popMyI.

OneprpoBaTh NOHATHUAMU: MHOTOTPaHHMK, BIIMCAaHHBIM B cdepy W
OMHCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TeJO
BpalllCHUS.

BbruucnsTh COOTHOLIECHUS MEXIYy IUIOMAASIMH MOBEPXHOCTEN M 00bEMaMu
MOI00HBIX TEI.



N3o06paxarh u3yyaemble (UIypbl OT PYKM U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINOHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(quryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MpEeACTaBICHHYIO HA yepTexax U
pPUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIYMTAaHUSA BEKTOPOB W
YMHOXEHHsI BEKTOpa Ha YUCIIO0, O0ObIACHATh, KAKUMH CBOMCTBAMHU OHU 00JIa/1ato0T.

[IpuMeHATh NpaBUiIo napajulecnuneaa.

OneprpoBaTh NOHATUAMMU: JEKAPTOBBI KOOPIAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpPaMH, CKAIIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M IMPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsPHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOpP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MNIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsaTe reoMeTpuueckue (aKThl AJId PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoaralinX HECKOIBKO 1aroB PELICHUs, €CJIM yCIOBUSA NPUMEHEHHUS
3aJjaHbl B IBHOM (opMe.

Pewate mpocreiiine reoMeTpUYECKUE 3a/1a4yd HA NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOJA.

Pemwlare 3amauM Ha [I0KA3aTebCTBO MATEMAaTHYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WK aIropuTMaM, NpUMEHss
M3BECTHBIE METO/IbI IPHU PEILIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMensaTr NpoCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAJIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHMs
MaTeMaTUYeCKu CGHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh pEAIbHbIC
CUTyallul Ha S3bIKE TEOMETPUM, HCCIENO0BATh IOCTPOEHHBIE MOJEIU C
MCITIO0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanMmenoBanue pa3jieiioB U TeM (uu¢posBbie)
n/n NMPOrpamMMbl Bcero Kontpoas bt Hparrireckin o0pa3oBaTebHbIE
e padoThI e padoThI
pecypcsl
1 BBenenue B crepeoMeTpuIo 10
) [Tpsimble U MIIOCKOCTH B MTPOCTPAHCTBE. 12 |
[TapayinesnbHOCTh NPSAMBIX U INIOCKOCTEN
3 [leprieHqUKyYISIPHOCTD NPSMBIX U 12
IJIOCKOCTEN
4 Vel MEXAY NPSIMBIMU U IUIOCKOCTSIMU 10 1
5 MHoOrorpaHHuKu 11 1
6 O0bEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUEHUSI, PACCTOSIHUS U YTJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE

No 11/ HaumeHoBaHue pa3iesioB U TeM KoONTpOIbHbI MpakTHaeckn (uudposbie)

NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

e padoThl e padoThbI
pecypcsl

Tena BpaleHus 12

O0BEMBI TET 5 1

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06061IeHNE, 7 |

crucTeMaTu3auus 3HaHUI
OBIIEE KOJIMYECTBO YACOB 110 [IPOT'PAMME 34 3 0







IHOYPOYHOE IIJTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoibHbI
e padoThI

IIpakTH4eckn
e padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
uudgpoBbie
o0pa3oBaTe/IbHBI
e pecypchl

OCHOBHBIE MIOHATHS CTEPEOMETPUH: TOUKA,
npsimMasi, MI0CKOCTh, IPOCTPAHCTBO.
[TpaBuna n3o0pa’keHus Ha pUCYHKaX:
M300pakeHUs TIIOCKOCTEH, MapaiebHbIX
pSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: MNepeceKaronmecs mIoCKOCTH,
NEPECCKAOMEC IIpsAMad U IJIOCKOCTb

IlonsTus: MepeCcCKaronmecs mIoCKOCTH,
MEPCCCKAOMMECH NpsAMas U IMJIOCKOCTh

3HAKOMCTBO C MHOTOI'paHHUKaMH,
n300pakeHre MHOTOI'PaHHUKOB Ha
PHUCYHKaX, Ha MMPOSKIIMOHHBIX YePTEeKaX

HauanbHble cBefeHus o Ky0e u nupamuae,
nx pa3BépTkU 1 Moaenn. CeueHns
MHOI'OIPaHHHUKOB

HauanbHble cBefieHus o Ky0e u nupamuae,
ux pa3BepTku U moaenu. CeueHus
MHOT'OI'DaHHUKOB

[TousiTHE 00 aKCMOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUH: AaKCUOMBI
CTEPEOMETPHUH U CIICJICTBHSI M3 HUX

[TousiTHEe 00 aKCMOMATUYECKOM




MOCTPOCHUHN CTCPCOMETPUN: AKCHUOMBI
CTCPCOMECTPHUHU U CICACTBUA U3 HUX

[TonsTre 00 aKCHOMAaTHYECKOM

9 MIOCTPOEHUU CTEPEOMETPUU: aKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTHE 006 AKCHOMATHYECKOM

10 MIOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anMHOe pacnonoxeHue npsMbIx B

1 IIPOCTPAHCTBE: NIEpPECEKatoIINecs,
napajulesIbHbIe U CKPEIIMBAIOIINECs
MpsIMbIC
[TapamienpHOCTh NPSIMBIX U IUIOCKOCTEN B

12 MIPOCTPAHCTBE: MapauIebHbIE MIPSIMbIE B
MIPOCTPAHCTBE; MAPATIIETBHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh NPSIMBIX U TUIOCKOCTEN B

13 npoctpaHcTie: [lapamienbHOCTh IPSAMON U
IUIOCKOCTH

14 VYTIibl ¢ COHANpaBIE€HHBIMU CTOPOHAMU

15 Yron mexay npsiMbIMU B IPOCTPAHCTBE

16 Yron mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamiensHOCTh IIIOCKOCTEN:
napaJulesbHbIE II0CKOCTH

18 CaoiicTBa mapaJyIeIbHbIX MIJIOCKOCTEH
[Ipocreiimme MpocTpaHCTBEHHBIC (DUTYPHI

19 HAa TUIOCKOCTHU: TETpas’p, KyO,
napajuJieienune/

20 [TocTpoenue ceueHuit




21

[TocTpoenue ceueHuit

Kontponbhas padora mo teme "[Ipsmbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanneabHOCTh MPSIMBIX U IIJIOCKOCTEN"
IlepneHqUKYJISIPHOCTD IPAMOM U

23 IIJIOCKOCTH: TIEPIICHIUKYIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE

24 IIpsiMble napaiienbHble U
NEPIEHANKYJISIPHBIE K ITIOCKOCTH

)5 IIpsimMble napanienbHbIe U
NEPIECHIUKYJIIPHBIE K ITIOCKOCTH

26 [Ipu3Hak nepneHauKyJIIPHOCTH IPSIMON U
IUIOCKOCTH

7 [Tpu3sHak NepneH uKyJIIPHOCTH IPSIMOU U
IIJIOCKOCTH

73 Teopema 0 IpsAMON NEPIIEHANKYIISAPHON
IIJIOCKOCTH

29 Teopema o0 IpsIMOI NTEPIIEHAUKYIISIPHON
IIJIOCKOCTH

30 Teopema 0 IpsIMOM ITEPIIEHAUKYIISIPHON
IJIOCKOCTH
IlepneHuKyIIsIp U HAKJIIOHHBIE:

31 paccTOsHUE OT TOYKH J0 IUIOCKOCTH,
pPacCTOSsIHUE OT MPSIMOM A0 IIJIOCKOCTH
IlepnieHUKYIIAp U HAKIIOHHBIE!

32 paccTOsHUE OT TOYKH J0 IUIOCKOCTH,
paccTOsHUE OT NPSIMOM JI0 TNIOCKOCTH

33 [TepieHANKYSp U HAKJIIOHHBIE:

PaCCTOAHMEC OT TOYKH J0 IIJIOCKOCTH,




PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

[lepieHauKyNnAp U HAKIOHHBIE:

34 paccTosHUE OT TOYKHU J0 IUIOCKOCTH,
paccTOsHUE OT NPSIMOM J10 TNIOCKOCTH

35 VIuibl B IPOCTPAHCTBE: YIOJ MEXAY
MPSIMOU U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIA yTOJ
JIBYTPaHHOI'O yIJja

37 JIByrpaHHBIN yroJl, TMHEHHBIA yTOa
JIBYTPaHHOT'O yIJja
IlepneHIUKYJIAPHOCTD IIIIOCKOCTEM:

38 IIPU3HAK NEPIIEHINKYIPHOCTH JIBYX
IJIOCKOCTEN
IlepneHIUKYJIAPHOCTD IIIIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEN
IlepneHAUKYJISIPHOCTD IIJIOCKOCTEH:

40 IIPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEN

41 Teopema o0 TpEX nepneHANKYIApax

42 Teopema 0 TpEX NEpPHEHANKYIIAPAX

43 Teopema o0 Tpéx nepneHAuKYIsIpax
KonrposbHas padora no remam

44 "[leprieHAUKYISAPHOCTD NMPSMBIX U
mrockocte" u "Y el MeXAy NPSIMBIMU U
IUIOCKOCTSIMH"

45 IToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE

QJIEMCHTBI MHOI'OTpaHHUKA, BBIITYKJIBIC U
HCBLIITYKJIBIC MHOT'OT'PAHHUKH pa3BépTI<a




MHOI'OI'paHHHKA

46

[Tpusma: n-yronpHas mpusMa; TpaHu U
OCHOBAHMS PU3MBI; MpsiMasi 1 HAKJIOHHASI
MPU3MbIL; OOKOBasI U TOJTHASI TIOBEPXHOCTh
MIPU3MBbI

47

[Tapamienenunen, NpsMOYTrOIbHBIN
napauIeIeIuIe] U €r0 CBOWCTBA

48

[Inpamupa: n-yronpHas nupamuza, rpaHu U
OCHOBaHUE NMHpaMubl; OOKOBas U MOJHAS
[IOBEPXHOCTH MUPAMUJBI; IPABUIILHAS U
yCe4Y€HHas IupaMuia

49

[IpaBuIBEHBIE MHOTOTPAHHUKH: TIOHSITHE
MPaBUJIBHOTO MHOT'OIPAaHHUKA; PaBUIIbHAS
MpU3Ma U MpaBUIIbHAS MUPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAS MUPaMHIa U
MIPAaBWJIBbHBIN TeTpasap; Kyo

50

[IpencraBieHue o0 MPaBUIbHBIX
MHOTOTPaHHHMKaX: OKTadJIp, TOJACKadIp U
UKOCadIP.

51

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIBHO TOYKH, MPSMOMU, INTIOCKOCTH.
DneMEeHTbl CUMMETPHUH B TUPAMHUIAX,
rnapasuliesienuIe1ax, MpaBuIbHbIX
MHOTOTPaHHUKAX

52

Brruncienue >1eMeHTOB MHOTI'OI'PpaHHUKOB!
p&0pa, TuaroHaju, yribl

53

[Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM
MMOBEPXHOCTHU MPSAMOM MPU3MBI, IJIOIIATH
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTH MIPSIMOU MPU3MBI




[Tnomane 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUILHON NMTUPAMHUIbL,

> TeopeMa o IIoHaau OOKOBOM MOBEPXHOCTH 1
yCceu€HHOM MUpaMUIbI
55 Konrponbnas padora nmo reme )
"MHororpaHHuku"
56 ITonsitue 06 00BEME 1
57 OO0BEM TUPAMHU/TBI 1
58 O6bEM upaMuIbl 1
59 OO6bEM nupaMuIbl 1
60 O0BEM HpaMHJIbI 1
61 O0BEM IPU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM IpU3MBI |
64 KonTponbHas padota no teme "OOBbEMBI |
MHOT'OI'PaHHHUKOB"
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AIIHS
65 3Hanuil. [locTpoeHue ceuenuii B 1
MHOTOTPAHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AIIHS
3HaHUU. BeIunclieHrEe pacCTOSHUN: MEXITY
66 JIBYMsI TOUKaMH, OT TOYKH J0 MPSAMOH, OT 1
TOYKH JI0 MJIOCKOCTH, MEKTY
CKPEILMBAIOIIUMUCS TPSIMBIMU
67 HToroBasi KOHTpOJbHAs paboTa |
68 [ToBTOpeHwue, 06001IeHNE cCCTeMaTH3alUs 1

3HAHWN. BerunciaeHue yrios: Mexay
CKpELIUBAIOIIUMHUCS IPSIMBIMU, MEKIY
IIPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX




‘ YIJIOB, YTJIOB MEXKIY MIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJsbHbI
e padoThbI

IIpakTH4eckn
e padoThbI

Jlara
HU3y4YeHH
s

DJICKTPOHHBIE
undgposbie
o0pa3oBaTe/bHBI
e pecypchbl

Cdepa u map: ueHTp, paauyc, Tuamerp;
IJIOLIA/1b TOBEPXHOCTHU chepbl

B3aumMHoe pacrionioxeHue chepsl U
TUTOCKOCTH; KacaTesIbHas TIIOCKOCTh K
cdepe; muomaab cheps

N3ob6paxenue chepsl, mapa Ha
mnockoct. CeueHus mapa

[unuHapuyecKas MOBEPXHOCTb,
o0Opa3syroire HUIHHIPUIECKON
MOBCPXHOCTHU, OCb HHHHHHqueCKOﬁ
MOBEPXHOCTH

Hununnap: ocHoBaHMs U OOKOBast
MMOBEPXHOCTh, 00pa3yroIas u ocCh;
IUIoIIa s OOKOBOM M IOJHOM
IIOBEPXHOCTH

N3o0pakeHue MuIMHIpa Ha TUIOCKOCTH.
Pa3zBépTka unnunapa. CeueHus

IUIMHAPA (TUIOCKOCTHIO, MapalieIbHON
WJIY NIEPIICHANKYJISIPHON OCH ITUJIMHIPA)

Konnueckasi moBepxHOCTb, 00pa3yromiye
KOHUYECKOW NTOBEPXHOCTH, OCh U
BEpILMHA KOHUYECKON IOBEPXHOCTH

Konyc: ocHOBaHK€E U BEpLIMHA,




o0pa3ymolas 1 0Ch; IJIOMAAb OOKOBOW 1
MOJIHOW TTOBEPXHOCTH

VYceuéHHblil KOHyC: 00pa3yromue u

9 BBICOTA; OCHOBAHMS U OOKOBast 1
MMOBEPXHOCTh
N306paxkeHne KOHyca Ha TIOCKOCTH.
Pa3BépTka konyca. CeueHusi KoHyca

10 (TII0CKOCTBIO, NAapaJIENIbHOM 1
OCHOBAHMIO, U TUIOCKOCTBIO, MPOXOIAIICH
4yepe3 BEpIIMHY)

1 KomOunammst Ten BparieHus u |
MHOTOTPAHHUKOB
MHOrorpaHHuK, ONMMUCaHHBINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B 1
MHOTOTPAHHHK WJIM B TEJIO BPAIICHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIC 1
CBOICTBa 0OBEMOB Tel

14 O0BEM IUIIHHIpa, KOHYCA 1

15 O0BEM 11apa 1 wiomaab chepsl 1
[Tomo6HbIE TeNa B IPOCTPAHCTBE.

16 CooTHoIIeHUs MeXy IUTOIAISIMHU 1
IMOBEPXHOCTEH, 00bEMaMH MOIO0HBIX TEIl

17 KonTponbhas pabora no temam "Tena |
BpamieHus" u "O0bembl Ten"

18 BekTop Ha MIIOCKOCTH M B TPOCTPAHCTBE 1

19 Cli0’)KeHHEe ¥ BBIYMTAHUE BEKTOPOB 1

20 YMHOKEHUE BEKTOPa HA YUCIIO 1

21 Pasznosxxenue BekTopa 1o TpéM 1

HEKOMIUIaHApHBIM BekTopaM. [IpaBuio




NnapauICJICIIMIIcaa

22

Pemenue 3anay, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCHCTBUH C
BEKTOpaMU

23

[IpsimoyronbHas cucteMa KOOpAWHAT B
npoctpancTBe. KoopanHatel BEKTOpa.
[Ipocreiimume 3a1a4n B KOOPAUHATAX

24

VYron mexay BekTopamu. CKaiuspHoe
MIPOU3BEACHNE BEKTOPOB

25

Beruucnenue yrioB Mex1y OpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOJT ITPU
PELIEHUU T€OMETPUYECKHX 33124

27

KontpoinbHas padota no teme "BekTopsl
Y KOOPJIMHATHI B TPOCTpaHCTBE"

28

[ToBTOpeHue, 06061IeHNE U
cucremaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, $akThl, TEOPEMBbI Kypca
TUTAHUMETPHUH

29

[ToBTOpenue, 06006mImEeHNE 1
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, akThl, TEOpEMBI Kypca
TUIAHUMETPUH

30

[ToBTOpenue, o6o0IIeHNE 1
cucTeMaTu3alus 3HaHui. 3agaqu
HJ'IaHI/IMeTpI/II/I U METOABI UX pGIHeHI/IH

31

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHui. 3agadu
IUTAHUMETPHH U METOJIbI UX PEIICHHUS

32

[ToBTOpEHME, 0000IIEHNE U




cuctemarusanus 3HaHui. OCHOBHbBIE
(burypsl, GpakTel, TEOPEMBI Kypca
CTepEeOMETPUU

33 HroroBasi kKoHTpobHas paboTa 1
34 [ToBTopenue, 06o0IICHNE U 1
CUCTeMAaTH3alHsI 3HAHHUHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET






