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HHOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «leomerpus» 6a3oBoro ypoBHs uisi oOydaromuxcs 10 —11
KJIaccoB pa3paboraHa Ha ocHoBe enepanbHOrO TOCYIapCTBEHHOIO 00pa3oBaTeIbHOrO CTaHJapTa
cpenHero oOmiero oOpa3oBaHMs, ¢ Y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUMU, MPEIBSBIAEMBIX K
MaTeMaTU4eCKOMYy OOpa30BaHUI0, W TPAAWIMKA poccuiickoro oOpa3oBaHus. Peanm3zamus mporpammbl
o0ecrieunBaeT OBIAJCHUE KIIFOYCBBIMH KOMIIETEHIIUSIMHU, COCTABIISIOIUMHU OCHOBY JUISI CAMOPA3BUTHUS U
HETIPEPBIBHOTO 00pa30BaHUsl, 1IEITOCTHOCTH OOIIEKYIBTYPHOTO, TUYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHS
JUYHOCTU OO0YyYaroIINXCsl.

HEJN U3YYEHUA YYEBHOI'O KYPCA

BaxHOoCTh y4eOHOro Kypca reOMETpUH Ha ypOBHE CpeaHero olmiero oOpazoBaHHs 0OyCIIOBJICHA
MPAKTHUYECKON 3HAYMMOCTBHIO METANpPEAMETHBIX M MPEIMETHBIX pPE3YyJIbTaTOB OOyUYeHUS TEOMETPUU B
HaNpaBJICHUH JINYHOCTHOTO Pa3BUTHUS 00ydaromuxcs, GopMUpoBaHus (PyHKIIMOHAIEHOW MaTeMaTHUECKON
I'paMOTHOCTH, HW3YUCHUA OPYIrUx y‘-Ie6HBIX JUCHUITIIINH. Pa3Butue y 06yqafom1/1xca IMPpaBUJIbHBIX
MPEICTABICHUN O CYITHOCTH M MPOUCXOKICHUN TE€OMETPUUYCCKUX a0CTPAKIIHiA, COOTHOIICHUH PEaJIbHOTO U
UJCANbHOT0, XapakTepe OTPaKEHUS MaTeMaTHYeCKOW HAyKOW SIBJICHHMI U MPOILIECCOB PEalbHOTO MUPA,
MCCTC ICOMCTPUU B CUCTCMC HAYK U POJIM MATCMATUYCCKOIO0 MOICIMPOBAHHA B HAYYHOM IMO3HAHHWU U B
MIPaKTHUKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOI'O MHPOBO33PEHUS YyualIMXCs, a TaKkKe KadecTB
MBILIUICHUS], HEOOXOIUMBIX IS aJaNTal[id B COBPEMEHHOM OOIIECTBE.

I'eomeTpust siBIsieTCS ONHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CpPeIHEro 00IIero oopa3oBaHus, TaK
KaK 06€CHe‘II/IBaeT BO3MOXHOCTb U3Y4YCHUSA KaK JUCHHUILINH eCTeCTBeHHO-Hay‘-IHOfI HAIIpaBJICHHOCTH, TAK U
T'YMAaHUTapHOM.

Jlornyeckoe MEbIIUICHHE, (OPMHPYEMOE TMPH H3YYCHUH OOYYarOIUMHUCS TOHSATHWHBIX OCHOB
TEOMETPUU U TOCTPOCHUHU ILIETIOUKH JIOTUYECKUX YTBEPKACHUN B XOJE PEIICHUS T€OMETPUUYECKUX 3ajad,
YMCHHC BBLJBUT'aTb U OIIPOBEPTraTbh THIIOTC3bl HEMOCPCACTBCHHO HCHOJB3YIOTCA IMPpU PCHICHUU 3aaad
€CTECTBEHHO-HAYYHOI'0 IIUKJIA, B YACTHOCTHU U3 Kypca (QU3HUKH.

YMeHHe OpHUEHTHPOBaThCS B NPOCTPAHCTBE HIPAET CYMIECTBEHHYIO pPOJIb BO BCEX O00IACTAX
JesITeIbHOCTH ueoBeka. OpUeHTaIUs YeJI0BeKa BO BPEMEHHU M IMPOCTPAHCTBE — HEOOXOAUMOE YCIIOBHE
€ro COIMANIBHOrO ObITHA, (hopMa OTpaKeHHS OKPY)KAIOLIEr0 MHpPA, YCIOBHE YCIEUIHOTO IO3HAHUS U
aKTUBHOTO TIpeoOpa3oBaHusl JAelcTBHTENbHOCTH. OnepupoBaHWe MPOCTPAHCTBCHHBIMH —OOpa3amMu
OObEAMHSET pa3HbIe BUABI YYCOHOW M TPYIOBOH NEATEIHLHOCTH, SIBISETCS OIHUM M3 MpodeccrnoHaIbHO
Ba)XHBIX Ka4eCTB, IOATOMY aKTyallbHa 3alada (OPMUPOBAHHS y OOYYaIOIIMXCS IMPOCTPAHCTBEHHOTO
MBIIIJICHUSA KaK PasHOBUAHOCTHU O6p213HOF0 MBIIIJICHUSA — CYHICCTBCHHOI'0O KOMIIOHCHTA B IMOATOTOBKE K
HpaKTH‘IeCKOﬁ ACATCIIBHOCTH IO MHOI'UM HAaIIPAaBJICHUSAM.

Ilens ocBoeHusi mporpamMmbl ydeOHOTOo Kypca «leomerpus» Ha 0a30BOM ypOBHE OOy4YeHHUS —
o0mreoOpa3oBareIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE OOYYAOLIMXCS 4Yepe3 00eCleYeHUEe BO3MOMXKHOCTH
pUOOPETEHUST U UCIIOJIb30BaHUS CUCTEMAaTHUYECKUX T€OMETPUUCCKUX 3HAHUM M ACHCTBUH, crieln(pUIHbBIX
reoOMCTPHHU, BOSMOKHOCTU YCIICIIHOI'O IMPOAOJIKCHUA 06pa3013aH1/151 I10 CIICHAJIBHOCTSAM, HE CBA3aHHBIM C
MIPUKJIQJHBIM UCTIOB30BaHHUEM T€OMETPHH.

[Iporpamma o reomeTpun Ha 6a30BOM YPOBHE NpeIHA3HAYCHA JIJIsl 00YYArOIIUXCS CPEIHEH IKOJIBI,
HE WCHBITHIBABIINX 3HAYMTEIbHBIX 3aTPYJHEHUH Ha YPOBHE OCHOBHOTO oOiero oOpasoBanus. Takum
oOpa3oM, oOydaromuecs Ha 0a30BOM YypOBHE [OJDKHBI OCBOUTH OOIIME MaTeMaTHYCeCKUE YMEHWUS,
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CBSI3aHHBIE CO CHEIU(PUKON TeOMETpUU U HEOOXOAMMBIE M )KM3HH B cCOBpeMeHHOM oOmiectBe. Kpome
3TOT0, OHM UMEIOT BO3MOXKHOCTbh HM3YyUUTh F€OMETpPHUIO Ooyiee ITyOOKO, €CM B AajbHEHIIeM BO3HUKHET
HEOOXOIMMOCTh B TEOMETPUYECKUX 3HAHHSIX B MPO(EeCcCHOHATBHOM IS TETFHOCTH.

JlocTikeHne 1ieJId OCBOEHHS HporpaMMbl 00€cleunBaeTCs PELIEHHEM COOTBETCTBYIOIIMX 3ajiad.
[IpuopureTHpIMU 3ama4aMu OCBOCHHSI Kypca «leomeTpum» Ha O0a3zoBom ypoBHe B 10—I11 kmaccax
SABIISIOTCA:

e (opMHpOBaHHE TPEACTABICHUS O T'€OMETPUU KaK 4YacTH MHPOBOM KyJIBTYpbl U OCO3HAHUE €€

B3aMMOCBSI3U C OKPYXKAIOIIHUM MUPOM;

e (dopMHpOBaHHE TMPEICTABICHUS O MHOTOTPAHHUKAX W TejaxX BPALICHHA KaK O BaXHEUIIMX
MaTeMaTHYECKUX MOJEINSX, MO3BOJIAIOIINX OMUCKHIBATH U U3yYaTh pa3HbIE SBJICHUS OKPY>KAIOILIETO
MUDa;

e (JopMHpOBaHME YMEHHS paclO3HAaBaTb Ha 4YepTeXkKaxX, MOJEIAX U B PEAIbHOM MHUpE
MHOTOTPAaHHUKH U TeJla BpaICHUS;

® OBJaJIeHHME METOJaMH DELIeHHs 33a/1a4 Ha TMOCTPOEHHUs Ha H300pakeHHsIX MPOCTPAHCTBEHHBIX
uryp;

e (opMUpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATHAMHM O MHOTOIpAaHHUKax W Tenax
BpaLIEHUs U UX OCHOBHBIMU CBOWCTBAMH;

® OBJAJICHHE aNTOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3aja4; ()OPMHPOBAHUE YMEHUS MPOBOIUTH
HECJIOXKHBIE JIOKa3aTeNIbHbIE PACcCYKJIEHUS B XOJIe PEHICHHs] CTEPEOMETPUYECKUX 3a/1ad U 3a/1a4 ¢
MIPAKTUYECKUM COJEPKAHUEM;

® pa3BUTHE HWHTEJUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydYaromuxcs, MO3HABaTEIHHOM
aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHUM, KDUTUYHOCTH MBIIIICHUS;

e ¢opmupoBanue  (PyHKIMOHATBHOW  TPAMOTHOCTH,  DEJICBAHTHOW TE€OMETPHM:  YMEHHUE
pacro3HaBaTh TMPOSBICHUS TEOMETPUYECKUX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHbIX JKU3HEHHBIX CUTYalUsX U MPH U3YYEHHUH APYTUX YYEOHBIX MPEAMETOB, IPOSBICHUS
3aBHUCHMOCTEH U 3aKOHOMEPHOCTEH, (OpPMYIHpPOBAaTh UX Ha S3bIKE T€OMETPUU U CO3[aBaTh
TrEeOMETPUYECKUE MOJENIN, NPUMEHATh OCBOEHHBIM T'€OMETPUUYECKMH ammapar A pelleHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATh M1OJIyYE€HHBIE PE3YIbTAThI.

OTnMYUTENHbHOM 0COOCHHOCTBIO MPOTPAMMBI SIBIISIETCSl BKIIIOUEHHE B KypC CTEPEOMETPHUM B Hadalie
€ro M3y4YeHMs 3aJlady, pellaeMblX Ha YpPOBHE HHTYUTHBHOTO IIO3HAHUS, M OMpPEIEIEHHBIM 00pa3oM
OpraHu3oBaHHas pa®oTa HaJ HUMH, YTO CHOCOOCTBYIOT PA3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJIEHUSI, CTUMYJIUPYET NPOTEKaHWE UHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3yUEHUIO
npeaMera.

[Ipenmoutenne OoTHa&Tcsl HAIVISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHSs, TO €CTh TEOPETUYECKUE
3HaHHUA HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IIPAKTHUECKOM JeATenbHOCTU. PaszBurne
MIPOCTPAHCTBEHHBIX INPEACTABICHUI Yy ydyalluXcsi B Kypce CTEpPEOMETPUU MPOBOJUTCS 3a CUET pEIlCHUs
3ajladi Ha CO3JlaHUE MPOCTPAHCTBEHHBIX OOpa3oB M 3ajJad Ha ONEPHUPOBAHHE MPOCTPAHCTBEHHBIMHU
obOpazamu. Coznanue oOpa3a MPOBOIUTCSA C OMOPOM HA HANSIIHOCTH, a ONEpHUpOBaHME 00pa3oM — B
YCIIOBUSIX OTBJIEUEHHS OT HAIVISIATHOCTH, MBICIIEHHOTO U3MEHEHUSI €0 UCXOAHOIO COACPKAHMSL.

OcHoBHbIE cojnepkaTeNbHble JUHUK Kypca «leomerpum» B 10-11 kmaccax: «MHOrorpaHHUKN»,
«IIpsiMble U MIOCKOCTH B MPOCTpPaHCTBEY, «Tena BpaeHus», « BeKTopsl 1 KOOpAWHATHI B IPOCTPAHCTBEY.
dopMHUpoBaHHUE JIOTUYECKUX YMEHHUH pactpenenseTcs He TOJNBKO MO COAep KaTeIbHbIM JMHHUSIM, HO U T10
rojiaM oOyueHHs Ha YPOBHE CPEIHEro o01iero o0pa3oBaHusl.
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Conepxanue 0O0Opa30BaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHMs paboueit
MIPOTrpaMMBbl, pacIpeAeIEHHBIM MO ToAaM O00y4eHUs], CTPYKTYpUPOBAaHO TaKUM 00pa3oM, YTOOBI OBJIaJICHHUE
TEeOMETPUYECKUMH TOHATHSMH M HaBbIKAMHM OCYIIECTBIISJIOCH IOCJIEAOBAaTEIbHO M IOCTYIATENIbHO, C
COOJIOZICHHEM TpPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUSA BKIIOYAIHCh B OOLIYIO CHUCTEMY
TeOMETPUUYECKUX TPEACTaBICHUIl OOydaroluxcs, paciupss Hu yoiyonss e€, oOpasys NpouyHble
MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBogutcs 2 yaca B Hegento B 10 knmacce u 1 yac B Hepenmo B 11 knacce,
BCero 3a JBa roga ooydenus - 102 yueOHbIX yaca.
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COIAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble U IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS cTepeoMeTpuH. Touka, MpsiMas, IJIOCKOCTb, MpocTpaHcTBO. IlonsTHe 00
AKCHOMaTHYECKOM ITOCTPOCHUM CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anMmHOe pacnonoxkeHue MpsAMBIX B IPOCTPAHCTBE: IMEPECEKAIOIIMECS, IapaUIeNIbHBIE U
CKpeluBaromuecs npsmMble. [lapannenbHOCTh NMPSAMBIX U IJIOCKOCTEM B MPOCTPAHCTBE: NapalieibHbIE
IpsIMbIE B TIPOCTPAHCTBE; NApaUIEIbHOCTh TPEX MPSAMBIX; NapauIeIbHOCTh NPSIMON U INIOCKOCTH. YIIIBI €
COHAIIPABICHHBIMU CTOPOHAMU; YIrOJI MEXKIy IPSMBIMM B IIPOCTpAaHCTBE. llapainenbHOCTh IUNIOCKOCTEN:
MapajuleJbHbIE IUIOCKOCTH; CBOWMCTBA IapajuleNbHBIX IIOCKocTel. [Ipocreiimme npocTpaHCTBEHHBIE
(Gurypsl Ha MIIOCKOCTHU: TETPAdP, KyO, Mapajiesienumnea; IoCTPOSHUE CeUeHUH.

[lepneHIUKyASIPHOCTD NPSAMOMN U TUIOCKOCTU: NEPIIEHAUKYIISIPHBIE NPSAMBIE B IPOCTPAHCTBE, NPSAMBIE
napaJijiesibHble U NMEPIEHAUKYISAPHBIE K INIOCKOCTH, MPU3HAK NEPIEHIUKYISIPHOCTH NPSMOU U TIOCKOCTH,
TeopemMa O NPSAMOW MNEPIEHIUKYISIPHOM IIOCKOCTH. YIVIBI B IPOCTPAHCTBE: YIOJd MEXKIAY HpsIMON W
IJIOCKOCTBIO; JABYIPAHHBIA YIOJ, JUHEHHBIM yroj IByrpaHHOro yma. IlepneHaukynsp M HakJIOHHBIE:
paccTossHUE OT TOYKHM JI0 IUIOCKOCTH, PAcCTOSHUE OT MPSAMOM /10 IUIOCKOCTH, NMpoeKuus (urypsl Ha
IJIOCKOCTh. [IepneHuKynsIpHOCTh IUIOCKOCTEH: IPU3HAK MEPHEHIAUKYJIIPHOCTH JBYX ILIOCKOCTEH.
Teopema o TpEX NEepPHEHIUKYISAPaAX.

MHoOrorpaHHuKH

IlonsiTiE MHOrOrpaHHUKa, OCHOBHBIE JJIEMEHTbl MHOTOI'DAHHHUKA, BBIIYKJIbIE U HEBBIITYKIIbIE
MHOTOTpaHHMKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas npusma; rpaHd U OCHOBaHUS IPU3MBI;
npsiMasi ¥ HakJIOHHAs TMpU3Mbl; OOKOBass W TMOJHas NOBEpXHOCTh mnpusMbl. [lapamnenenunen,
MPSIMOYTOJIBHBIN Mapajuiesenumes u ero cBocrea. [Ilupamuna: n-yroapHas nupamuaa, rpaHd 1 OCHOBaHHUE
MUpaMuU/Ibl; OOKOBask U IMOJHAsi HOBEPXHOCTh MUPAMM/Ibl; IPAaBUIIbHAS U yCeu€HHasi mupamMuia. DJIeMEHThI
Ipu3Mbl ¥ upamuibl. IIpaBuiibHbIE MHOTOTpaHHUKH: TIOHATHE IPABUJILHOTO MHOTOTpaHHMKA; MPaBUIIbHAS
npu3sMa M NpaBUIbHAS NMHUpaMUAQA; MpaBWIbHAs TPEYrojbHas NMHUpaMUAAa U MPaBWIbHBIN TeTpasap; KyO.
[IpeacraBnenue o MpPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadIp, AOAEKa’Ip M ukKocayap. CedeHus npusMsl U
MUPaAMU/JIBI.

CuMMeTpust B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSAMOM, IIOCKOCTU. DJIEMEHTHI
CUMMETPUHU B TUPAMUJIAX, TapaJlIeNIeNUIe1ax, IPaBUIbHBIX MHOTOTPaHHHUKAX.

Brrunciaenue aneMEHTOB MHOTOTPAHHHMKOB: péOpa, auaroHand, ymibsl. Ilnomans OOKOBOMA
MOBEPXHOCTH U TIOJHOM TMOBEPXHOCTH MPSAMON NpPU3MBI, MIIOIIATh OCHOBAaHWH, Teopema O OOKOBOI
MOBEPXHOCTH MpsiMO mpu3Mbl. [1nomans 60koBOi MOBEPXHOCTH M IOBEPXHOCTHU MPABUIIBHOM MUPAMUJIBI,
TeopeMa O TUTOMIAIN ycedEHHOU mupaMubl. [lorsTre 00 00béMe. OOBEM TUPAMHUIBI, TTPH3MBI.

[TonoOuble Tena B mpocTpaHcTBe. COOTHONICHHS MEXIY IUIOMAASIMH MOBEPXHOCTEH, 00bEMaMu
HOAOOHBIX TEN.

11 KJIACC

Tena Bpamenus
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[unuuapudeckas  MOBEPXHOCTh,  oOpasyloliMe  LMIMHIPUYECKOH  MOBEPXHOCTH,  OChb
WINHAPUYECKOW MOoBepXHOCTH. LlMauHap: ocHoBaHUS M OOKOBasi MOBEPXHOCTb, 0Opasyromias U OCh;
o ib OOKOBOM M MOJTHOW MOBEPXHOCTH.

Konnueckas moBepxHOCTb, 00pa3yrolue KOHUYECKONW MOBEPXHOCTH, OChb M BEPIIMHA KOHMYECKOU
noBepxHOoCcTU. KoHycC: ocHOBaHME W BepliMHA, oOpasylomias M OCb;, IUIOIIAJb OOKOBOW M IIOJIHOM
MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yroliue U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Codepa u map: HeHTp, paguyc, I1aMeTp; IJIOMaab MOBepXHOCTH cdeprl. B3auMHOe pacnonoxkenne
cdepbl U IIIOCKOCTH; KacaTeslbHas III0CKOCTh K cdepe; momaab chepsl.

N300pakeHue Ten BpalleHus Ha MI0CKOCTU. Pa3BEpTka IMIMHIpA U KOHYCA.

KomOuHaiuu Ten BpalieHus: 1 MHOTOIpaHHUKOB. MHOTrOrpaHHUK, OIMCaHHbIN 0KoJlo cdepsl; cdepa,
BITMCaHHAsl B MHOTOTPAHHUK, WJIU TEJIO BPALICHHUS.

[Tonstue 06 o6béMe. OcHOBHBIE cBoOiicTBa 00bEMOB Ten. Teopema 006 00BEME MPSMOYTOIBLHOTO
napasuienenunena u cieacTsus u3 He€. O0bEM unHApa, koHyca. O0bEM 1apa U miomaab chepsl.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAAIMH MOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX Tell.

Ceuenust nunuHApa (mapamieabHO W NEPHEHIUKYISIPHO OCH), CEUeHHUs KOHyca (mapaulesbHOe
OCHOBAHMIO U MPOXOJIAIIIEE Yepe3 BEPIINHY ), CEUEHHUS I1apa.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu U B npocTpaHcTBe. CIIOKEHUE U BBIUNTAHUE BEKTOPOB. YMHOXKEHUE BEKTOPA
Ha uucio. PasnoxeHue BekTOpa IO TpEM HEKOMIUIAaHApHbIM BekTopaMm. llpaBmwiio mnapamnenenunena.
Pemenune 3azmau, cBA3aHHBIX C NPUMEHEHUEM IpaBUI JeHcTBUH ¢ Bekropamu. [IpsiMoyrospHas cucrema
KoopAMHAT B mpocTpaHcTBe. Koopaunatsel Bekropa. [Ipocreiiiine 3asaun B KOOpAMHATAX. Yol MEXAY
BekTopamu. CKaJsipHOE MPOU3BEICHNUE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXKy MPSMBIMU U IUIOCKOCTSIMH.
KoopnnHaTHO-BEKTOPHBINM METO IPU PELIEHUH F€OMETPUYECKUX 3ajad.
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IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJBbTATbBI

JIn4HOCTHBIE  pe3yabTaThl OCBOGHHMS MpOrpaMMbl  ydyeOHOro mpeamera «MaremaTuka
XapaKTepU3YyIOTCS:

I'paxknanckoe BocnuTaHue:

Cc(hOPMHUPOBAHHOCTHIO TPAKIAHCKON TMMO3ZHUIIMN OOYyYaroIIerocs KaK aKTHUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOro OOIIecTBa, MPEACTaBICHHEM O MaTeMaTUYeCKUX OCHOBaxX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUH, MPOIEAYp TPakJaHCKOrO 0o0IecTBa (BBIOOPHI, OMPOCH! U Mp.), YMEHHEM
B3aMMOJICHCTBOBATH C CONMALHBIMA HHCTUTYTAMHU B COOTBETCTBHUH C UX (PYHKIUSIMHU U HA3HAUYCHUEM.

IlaTpuoTHYeckoe BoCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUMCKOM TIpakJaHCKOW WIACHTUYHOCTH, YBAXXEHHUA K NPOILIOMY U
HACTOSIIIEMY POCCUHCKOM MaTreMaTWKH, LEHHOCTHbIM OTHOIIEHUEM K JOCTHXKEHHUSIM POCCHICKUX
MAaTE€MaTHKOB M POCCHUHCKOM MaTe€MaTUYECKOW IIKOJbI, K HMCIOJb30BAHUIO ITUX AOCTHMKEHHUN B JIPYTUX
HayKaX, TEXHOJOTHUAX, chepax SIKOHOMHKH.

JlyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHMEM JyXOBHBIX IIEHHOCTEH POCCHIICKOro Hapoaa; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, ITHUYECKOrO TMOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM IMPUMEHEHHEM JIOCTUKEHUN HayKU W
NESATETLHOCTHIO YIEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYHBOTO OYIyIIIETO.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHUpPY, BKIIOYas SCTETUKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PEUICHUH, PACCYKICHHUI; BOCIPUUMUYHNBOCTHIO K MATEMATHYECKUM aCTICKTaM Pa3InIHBIX
BHJIOB MCKYCCTBA.

du3znyeckoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTHIO yYMEHHS TMPUMEHATh MaTeMaTHYeCKHe 3HaHHs B HHTEpecax 3JI0pOBOTO H
0e30MmacHOr0 00pasza >KW3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO (30POBOE MHTAHHE,
cOaJlaHCUPOBAaHHBIM PEXUM 3aHATHM M OTIbIXa, pEryispHas (QuU3ndecKas aKTUBHOCTH); (DU3HUECKOTO
COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENILHOM 1€ATEIbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TpPYIy, OCO3HAHHWEM IIEHHOCTH TPYIOTIOOWs; WHTEPECOM K Pa3IudHbIM cdepam
npoecCHOHANBHON IeATETHPHOCTH, CBSI3aHHBIM C MAaTEMATUKOW U e€ TPUIIOKCHUSIMH, YMEHHEM COBEpIIaTh
OCO3HaHHBI BBIOOp Oymymiedt npodeccun W peann3oBBIBATH COOCTBEHHBIE >KM3HCHHBIC IUIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYE€CKOMY OOpa30BaHUIO U caMOOOpa30BaHHUIO HA MPOTSHKEHUU
BCE KU3HM; TOTOBHOCTHIO K AKTUBHOMY YYAaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/lad MaTeMaTH4eCKOU
HaIpaBJICHHOCTH.

JIKOJI0TNYeCcKoe BOCIIUTAHNe:

c(hOpMUPOBAHHOCTHIO IKOJIIOTUYECKON KYIBTYpPbl, IOHUMAHUEM BIUSHUS COLUATBHO-IKOHOMUYECKHUX
MPOLIECCOB HA COCTOSHUE MPUPOAHON M COIMAIBHOW Cpelbl, OCO3HAHMEM IJIOOAIBHOTO XapakTepa
AKOJIOTMUECKUX MPOOJIeM; OpUEHTAIMEH HA MPUMEHEHHE MAaTeMaTHMUECKUX 3HAHHWM IS PEIIeHUs 3a7ad B
o0nacTu OKpy’Karolleil cpenpl, IUIAHUPOBAHUS MOCTYMKOB W OLIEHKH MX BO3MOXKHBIX MOCHEACTBHMA IS
OKpY’KaroIlel Cpebl.

IleHHOCTH HAYYHOT'O IO3HAHMS:
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C(bOpMI/IpOBaHHOCTLI-O MHPOBO33pPCHUA, COOTBECTCTBYHOIICTO COBPECMEHHOMY YPOBHIO PAa3BUTHUSA HAYKU
n 06I_I_IGCTB€HHOf/'I MPAaKTUKU, TTOHUMAaHUCM MaTeMaTU4eCKOM HAayKH Kak C(I)epbl YeJIOBEUECKOM
JACATCIIBHOCTH, JTaIllOB e€ Pa3BUTHA W 3HAYUMOCTHU IJId Pa3BUTHA HHUBUIHW3ALUH, OBJIAACHHUCM S3bIKOM
MaTeMaTUKH W MaTeMaTH4eCKOi Ky.]'[I;TypOﬁ KaK Cp€ACTBOM IMO3HAHHA MHUpPA, TOTOBHOCTHIO OCYIICCTBIIATH
IPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD MHAUBUAYAJIBbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ylbTaTbl OCBOEGHHMS MpOrpamMMmbl  ydueOHOro mpeamera «MaremaTruka»
XapaKkTepU3yIOTCS OBJIAJCHUEM YHUBEPCAIBLHBIMH HO3ZHAGAMENbHBIMU OelCEUAMU, VHUBEPCATIbHbIMU
KOMMYHUKAMUSHBIMU OetiCMBUIAMU, YHUBEPCATbHBIMU PE2YIIMUSHLIMU OeUCMBUIMU.
1) Vuusepcanvnvie nosnasamenwvuvlie Oeticmsus, obecneuusaom @Gopmuposanue 0OA308bIX
KOZHUMUBHBIX NPOYECco8 00YyHaruuxcs (0ceoenue memooos NO3SHAHUS OKPYHCaouje2o Mupa, npumMeHeHue
JIO2UHECKUX, UCCIe008aMeNbCKUX Onepayutll, yMeHuti pabomams ¢ uHgopmayuetl).
ba3oBble j1ornyeckmne 1eMCTBUA:
® BLIBIATH U XapaKTEPU30BaTh CYILIECTBEHHBbIC MPHU3HAKA MAaTEeMaTHUYECKUX OOBEKTOB, MOHSATHUH,
OTHOILIGHUH MEXIy TMOHATUSAMU; (HOPMYTUPOBATh OIpENEICHHUs] TOHSATUH; yCTaHABIUBAThH
CYIICCTBEHHBIN MPU3HAK KIacCU(DHUKAIMK, OCHOBAHUS JJis1 00OOIICHUS U CPABHEHUS, KPUTEPHUH
MIPOBOIMMOTO aHAJIN3a;
® BOCIPHUHMMATh, (GOPMYIHpPOBaTH M MPEOOpPa3OBBIBATh CYXACHUS: yTBEpAUTENbHBIE U
OTpHIIaTeIbHbIC, CIMHUYHBIC, YACTHBIC U O0IIINE; YCIOBHBIC;

® BLIIBJIATH MareMaTHuecKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEUUs B (aKTax, JaHHBIX,
HAOMIONEHUAX U YTBEPKACHUSX; MPEAJarath KPUTEPUU JJIsl BBIIBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIA;

® JenaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTMKH, JACTYKTHUBHBIX W HHIYKTUBHBIX
YMO3aKTIOUeHUH, YMO3aKIIOUeHUH 110 aHAJIOTUH;

® T[IPOBOJIUTH CaMOCTOSITEJIBHO JI0Ka3aTelIbhCTBA MAaTEMATHYCCKHUX YTBEPKICHUN (TIpSIMBIE U OT
MPOTUBHOIO), BBICTPAMBATh ApPTYMEHTAIUIO, MPUBOJUTH MPUMEPbl W  KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

e BEIOMparh croco0d pemeHuss yd4eOHOW 3amadyu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHWS,

BbIOMpaTh HanboJjee MOAXOAAIIUI C y4ETOM CaMOCTOSATENbHO BbIIEJICHHBIX KPUTEPHEB).
Ba3zoBble ucciienoBarebckue aeicTBUs:
® UCIONB30BaTh BOIPOCHl KaK WCCIEAOBATCILCKHI HMHCTPYMEHT TMO3HAHUS; (BopMyInpoBaTh
BOIPOCH, (PUKCHpYIOIIME MPOTUBOpPEUHE, MpoOJieMy, YCTaHABIMBAaTh HCKOMOE U JAHHOE,
(dbopMupoBaTh TUNOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

® T[IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBINA JKCIEPUMEHT, UCCIICIOBAHHUE 110 YCTAHOBICHHUIO
OCOOCHHOCTEH MaTeMaTWYeCKOro OOBEKTa, SBJICHHS, IPOIECCa, BBISBICHUIO 3aBHCHMOCTEH
MeX1y 00bEeKTaMH, SIBJICHHUSIMH, TPOLIECCAMU;

® CaMOCTOSITENIBHO (OPMYIHpPOBaTh OOOOIICHHWS W BBIBOABI IO pe3yiIbTaTaM MPOBEAEHHOTO
HAOJTIOICHNS, UCCIICOBAaHNs, OIICHUBATh JOCTOBEPHOCTH IMOJNYYCHHBIX PE3yJIbTaTOB, BHIBOIOB U
0000IIIEeHHIT;

® I[IPOTHO3MPOBATH BO3MOXHOE DPAa3BUTHE IMPOIECCA, a TAaKKE BBIIIBUTATh IMPEATIOIIOKEHUS O €ro

Pa3BHTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanueii:
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® BHIBIATH JAeuuuTel WHPOpPMALMU, TAHHBIX, HEOOXOMUMBIX IJIi OTBETa HAa BOMPOC U IS
peleHus 3a1a4H;

e BEIOUpaTh HHGOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHATU3UPOBATh, CUCTEMATU3UPOBATH
Y MHTEPIPETUPOBATH NHPOPMAIIHIO Pa3TUIHBIX BHIOB U (JOPM MPEACTABICHHUS;

® CTPYKTypUpOBaTh WH(OPMAIUIO, TMPEACTABIATh €€ B PA3IMYHBIX (OpMax, HILTFOCTPHUPOBATH
rpauvecKy;

® OLICHUBATH HAAEKHOCTh HH(POPMALIUH TI0 CAMOCTOSTEIHHO C(HOPMYTUPOBAHHBIM KPUTECPHUSIM.

2)  Vuueepcanvmvie  KOMMyHUKamugHble  Oelicmsus, o0becneuusarom  c@OpMUpoOSanHOCyb

COYUATILHBIX HABLIKOB 00YYAIOUUXCSL.

Oo0menne:

® BOCIPHHHUMATH U (POPMYITHPOBATH CYKIECHHS B COOTBETCTBHHU C YCIOBUSIMH U LEISIMHA OOILCHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 10 X0y PelIeHHs 3314, KOMMEHTUPOBATh IMOJYYECHHBII pe3yabTar;

® B XoJ/le 00CYXKICHUS 33/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIa€MOI TeMBI, TPOOIEMBI, perIaeMoit
3aJlau, BBICKA3bIBATh WJEH, HAICJICHHbIE Ha MOWCK PEUICHHs; COMOCTABIATh CBOM CYXKIEHHUS C
CYXJCHUAMU APYTUX yYAaCTHUKOB IHANIOTa, OOHApY>KHMBaTh pa3IU4Me U CXOJCTBO MO3UIUH; B
KOppeKkTHOU dopme HopMyIIMpoBaTh Pa3HOIIIACHS, CBOM BO3PAKECHHUS;

® [IPEICTaBIATh pe3ylbTaTbl pELIeHUs 3a7add, »SKCIEPUMEHTa, WCCIEIOBAaHUSA, IPOEKTa;
CaMOCTOSITENILHO BBIOMpATh (hOpMaT BHICTYIUICHHS C yU4ETOM 3a7a4 MPEe3eHTANNA U 0COOCHHOCTEH
ayJIUTOPHH.

CoTpynHnuecTBo:

® [IOHHMMATh M MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHAHON M MHIMBUYaTbHOU pabOThl MpU pPelICHUN
y4eOHBIX 3aJa4; MPUHUMATh IIeJIb COBMECTHOW MEATEIhHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOH pabOThI, pachpeneisiTh BHIBI pabOT, JOTOBapUBAThCS, OOCYXKAATh MPOIECC U
pe3ynbTaT padoThl; 00001IaTh MHEHHS HECKOJIBKUX JIIOZICH;

® y4yacTBOBATh B IPYIIOBHIX GopMax paboThl (00CyxkaeHus, 0OMEH MHEHUI, «MO3TOBBIC IITYPMbD»
Y WHBIC); BBITIOJIHATH CBOIO YacTh PadOTHI M KOOPIUHUPOBATH CBOM EHCTBHUS C IPYTUMHU WICHAMHU
KOMaH/Ibl; OIICHMBATh KaueCTBO CBOEro BKJIajga B OOWMH NOPOAYKT IO KPUTEPUSM,
c(hopMyIHpPOBAaHHBIM yUYACTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamuemnwie Oelicmgus, obecneuusarom @GopMuposanue CMblCI08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranuzamnus:
® COCTaBJIATH IUIAH, aJITOPUTM PELICHUS 3aja4H, BEIOUPATh CIIOCO0 peleH s ¢ YYETOM UMEIOIINXCS

pECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
pelieHnii ¢ y4éToM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb:

BJIAJI€Th HABBIKAMU I103HABATEIILHOW peQIIEKCUM KaK OCO3HAaHUS COBEpIIAeMbIX JEHCTBUH U
MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAJETh CIOCOOaMHU CAaMOIPOBEPKHU, CAMOKOHTPOJIS
Ipolecca U pe3yabTara peleHus MaTeMaTHn4ecKoi 3a1auu;

IpPEABUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTb IIPU PELICHUN 337a41, BHOCUTh KOPPEKTHUBbI
B ACATCIBbHOCTh HA OCHOBC HOBBIX O6CTO$IT€JII:CTB, JaHHBIX, HaI>'II[eHHbIX OIJ_II/I60K, BBIABJIICHHBIX
TPYAHOCTEM;
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® OLIEHMBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBHUAM, OOBSICHITH MPUYUHBI JOCTHKECHUS UIIH
HEOCTUKEHUS PE3YJIBTATOB JI€ATEIbHOCTH, HAXOAUTh OUIMOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPSMAas, INIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX NPU PELIEHUH F€OMETPUUYECKUX 3ajay.

OnepupoBarh NOHATUAMU: MAPAIIEIBHOCT U MEPIEHAUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH.

KnaccudunupoBars B3auMHOE pacloioKeHHe MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBarh MOHATHSIMMU: IBYTPAaHHBIN YroJ, TpaHH JBYTPAHHOIO yIia, peOpo IBYIPAaHHOIO YIva;
JIMHEWHBIN YIoJl ABYIPAHHOIO yIIa; FpajyCHas Mepa JBYTPaHHOIO yIvia.

OnepupoBaTh MOHATUSAMU: MHOTOIPAHHUK, BBIMYKJIbIA M HEBBINYKJIBII MHOTOIPAaHHHUK, 3JIEMEHTHI
MHOTOIpaHHUKA, PaBUJIbHBIA MHOTOTPDAHHUK.

Pacnio3HaBaTb  OCHOBHBIE BMJbl MHOTOIPDAaHHMKOB (NMUpaMuia; MpHU3Ma, MPSMOYTOJIbHBIN
napa’suiesnenunes, Kyo).

KnaccupunupoBarb MHOTOTpaHHHMKH, BbIOMpas OCHOBaHUS i Kiaccu(UKauuy (BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPaHHMKM; IPaBUIbHbIE MHOTOIPDAaHHMKM; IpsIMbIE M HAKJIOHHBIE IPU3MBI,
napa’suiesenumneib).

OnepupoBarh NOHATUAMHU: CEKYLIasl IJIOCKOCTh, CEUEHNUE MHOIOIPAHHUKOB.

OOBSACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YSl METOJL CIIE/I0B.

CTpouth ceueHHss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOIHATH (BBIHOCHBIE) MJIOCKHE YEPTEKH U3
PHUCYHKOB MPOCTHIX 00bEMHBIX (PUTYDP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXKIAEHME TE€OMETPUYECKMX BEIMUYMH 10 O0paslaM WM alropuTMam,
MPUMEHSISI W3BECTHbIE AHAJIUTUYECKUE METOJbl MPH PELIEHUU CTAHJAPTHBIX MAaTeMAaTHYECKUX 3a/]a4 Ha
BBIUMCIIEHUE PACCTOSIHUN MEXIYy JByMs TOYKAMH, OT TOYKH JIO0 MPSAMOMH, OT TOYKHU JO TIIOCKOCTH, MEXKAY
CKPELIMBAIOIUMHUCS MPSIMBIMH.

Pematp 3amaun Ha HaXOXJEHHE TEOMETPUYECKHX BEIMUYMH IO oOpas3laM WM aJropuTMam,
MPUMEHSISI U3BECTHbIE AHAJIUTUYECKUE METOJbl IMPH PELIEHUU CTAHJIAPTHHIX MAaTeMAaTHYECKUX 3a/]a4 Ha
BBIUMCIIEHUE YIJIOB MEXJY CKPEUIMBAOIMMUCA TNPAMBIMU, MEXIY MNPSIMOHM M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, JIBYI'PaHHbIX YIJIOB.

Bbuncnare 00bEMBI M TUIOMIAAM TOBEPXHOCTEH MHOTOTpAaHHMKOB (IpU3Ma, MUpaMuaa) ¢
MpUMEHEHUEM (OPMYJ; BBIUKCIATH COOTHOIIEHHMS MEXIY IUIOMAAsIMH IOBEpXHOCTEH, 0OO0bEMaMu
MOJOOHBIX MHOTOI'PaHHUKOB.

OnepupoBarh MOHATHSAMM: CHUMMETpPUS B INPOCTPAHCTBE; LEHTP, OCb M IJIOCKOCTb CHUMMETpUH;
LEHTP, OCh U INIOCKOCTh CUMMETPHHU (DUTYPBI.

W3pnekars, mpeoOpa3oBbIBATE W HHTEPHPETUPOBATH HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMeTPUUYECKUX (PUrypax, MPEICTABICHHYIO HAa YEPTEkKaX U PUCYHKaX.

[IpumensaTh reomerpuueckue (haxThl UId pPEeLICHUS CTEPEOMETPUUYECKUX 3aad, MPEeAroaratolnmx
HECKOJIBKO LIaroB PELICHUs, €CJIM YCIOBUS IPUMEHEHUS 33/1aHbl B IBHOW (hopMme.

[IpumensTh mpocTeiiie NporpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU
pELIEHNH CTEPEOMETPUYECKHX 3a1a4.
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IIpyBoauTH NpUMEPBI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U HKU3HHU, PacClO3HaBaTbh
IIPOSIBIICHUE 3aKOHOB I€OMETPUHU B UCKYCCTBE.

[IpuMeHATH MOMy4YEHHBIE 3HAHMS Ha NPAKTUKE: aHAJIU3UPOBAaTh PEaJbHbIE CUTyallUd U IPUMEHSTH
W3yYEHHbIE TOHATUS B IpolLecce IOMCKa PEeUIeHHs MaTeMaTHu4ecKu CQOpPMYJIHPOBAHHON MpoOIeMbl,
MOJEIUPOBATh PpEAIbHbIE CHUTyalldd Ha s3bIKE TE€OMETPUM, HCCICNO0BAaTh IOCTPOEHHBIE MOZCIH C
UCIIOJIb30BaHUEM T€OMETPUUECKHUX MOHATUN U TEOpeM, amrapara ajareOpsl; peraTh MpakTHIecKUe 3a1a4uH,
CBSI3aHHBIEC C HAXOXKJACHUEM I'€OMETPUUECKUX BEITUYHH.

11 KJIACC

OnepupoBarTh NOHATUAMU: LWIMHIPUYECKAas IOBEPXHOCTb, 0Opasyloniye WINHAPUYECKON
MOBEPXHOCTH; LWIMHJpP; KOHHYECKas MOBEPXHOCTh, OOpa3ylolue KOHHYECKONW MOBEPXHOCTH, KOHYC;
cepuueckas IOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (HWIHHIP, KOHYC, cdepa U map).

OOBSCHATH CLIOCOOBI MOTYYSHHS TEJl BPALCHHUS.

KnaccudumupoBars B3auMHOE pactoiokeHne c(hepbl U MI0CKOCTH.

OnepupoBarh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTA, BHICOTA CETMEHTA; LIapOBOil
CJIOM, OCHOBaHME 1IapPOBOTO CJI0S, BBICOTA ILIAPOBOTI0 CJIOS; IIAPOBOM CEKTOP.

Boruucnsate 00bEMBI M IUIOHIAAM TOBEPXHOCTEH TEJ BpAICHUS, TECOMETPUYECKUX Tel C
puMeHeHueM Gopmy.

OnepupoBarh MOHATUSMU: MHOTOI'PAaHHUK, BIMCAHHBIN B cepy U ONMHMCAHHBIN 0KoJIo cepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAICHHSI.

BBIYHCIATE COOTHOMICHHSI MEXKIY TUTOIIAISIMU TTOBEPXHOCTEH U 00bEMaMU MOJOOHBIX TEll.

N3o0paxkars uzyuaeMbie GUTYPHI OT PYKH U C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX NHCTPYMEHTOB.

BoinonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBbEMHBIX (PUTYp: BHUI CBEPXY,
cOOKY, CHU3Y; CTPOUTh CEUCHUs TEJl BpaIlleHuUsI.

W3Bnekars, WHTEPHPETHPOBATH U MpeoOpa3oBbIBaTE HMHGMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX PUTYpPaX, MPEACTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

OnepupoBarh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AEMCTBUS CIIOXKEHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpA HA YHCIIO,
00BSICHATH, KAKMMHU CBOMCTBAMH OHH O0JIaa0T.

[IpuMeHATH MpaBWIIO NapAIIIEIECTIUIIEAA.

OnepupoBarh MOHSITUSIMH: JI€KaPTOBbI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YTOJ MEXAY BEKTOPAMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB,
KOJUTMHEAPHBIC U KOMIUTAHAPHBIC BEKTOPHI.

HaxonuTe cymMmmy BEKTOPOB M MPOM3BEIAECHHE BEKTOpPA HA YHUCIIO, YTOJI MEXy BEKTOPaMHU, CKaJIipHOE
MIPOM3BENICHUE, PACKIIAAbIBATh BEKTOP IO IByM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh MIIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CHCTEME KOOPIUHAT.

[IpumensTh TeomeTpudeckue (aKThl IS PEHICHHS CTEPEOMETPHUYSCKHX 3a1ad, MPEAroIararnmnx
HECKOJIBKO IIaroB PEIICHHUS, €CIIM YCIOBHUS IPUMEHEHUS 3a/1aHbI B SIBHOM (hopMme.

Pemare npocreiiniye reoMmeTpuyecKHe 3a/1aun Ha MPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO METO/IA.

Pemmare 3amaun Ha 10Ka3aTeNbCTBO MAaTeMaTHUECKHX OTHOLICHHM M HAXOXKICHHUE FeOMETPUUYECKHUX
BEeIIMYMH IO O0OpasliaM WU aaropuTMaM, HMPHUMEHSS W3BECTHBIE METOIbI MPH PEIICHUU CTaHIAPTHBIX
MaTeMaTU4YECKUX 3a/1au.
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[IpumensTh IpOCTENINE IPOrPAMMHBIE CPEACTBA U NIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPH
pELICHUHU CTEPEOMETPUYECKUX 3a1a4.

[IpuBomuTE mHpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE W KU3HU, PACIO3HABaTh
IIPOSIBIICHHE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

IIpuMeHsTh MONy4YEeHHBIE 3HAHUS HA NPAKTHUKE: AHAJIM3HPOBATH PEAJIbHBIE CUTyallud U NPUMEHATH
U3yUYeHHbIE TOHATHUSA B MpOIECCe IMOMCKAa pPELIeHHs MaTeMaThdyeckd c(opMylTHpoBaHHOW MpPOOIEMBI,
MOJEIIMPOBATh PEAIbHBIE CHUTyallMd Ha S3bIKE TE€OMETPUM, HCCIENO0BAaTh IOCTPOCHHBIE MOZECIH C
HCIIOJIb30BAaHUEM I€OMETPUUYECKHX MOHATUI U TeopeM, amrmapara aiaredpbl; pemarh NpakTHYeCKue 3a1a4H,
CBSA3aHHBIEC C HAXOXKICHUEM I'€OMETPUUECKUX BEIUYHH.

Pa6ouas mporpamma yaednoro mpeamera «l eomerpust. bazoBsrit ypoBens» Ha 2023-2024 yueOnsiii roq — 12 ctp.



TEMATUYECKOE IINTAHUPOBAHUE

10 KITACC
Ne KoanuyecTBo yacoB
HaunmenoBanue pa3aesio DJIeKTpOHHbBIe (LM (ppOBHIE)
n/ KonTpoiabHble IIpakTHyeckue
H TeM MPOrpamMMbl Bcero o0pa3oBaTeJibHBIC peCypChl
n padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10
[IpsiMBbI€ M TUIOCKOCTH B
) IPOCTPAHCTBE. 12 |
[TapannenbHOCTH MPSAMBIX
Y TUIOCKOCTEH
3 [IeprieHIUKYIAPHOCTD 1
IPSIMBIX U IJIOCKOCTEN
4 Vsl MEXy IPAMBIMU U 10 1
IUIOCKOCTSIMU
5 MHororpaHHUKH 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBrOpenue: ceuenus, 4 |
PacCTOSIHUS U YIVIbI
OBIIEE KOJIMYECTBO 68 5 0
YACOB I1O ITPOI'PAMME
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11 KVIACC

Ne HaumenoBanue
n/ pa3iesioB U TEM
n NPOrpamMMmsblI

KosimuecTBO 4acoB

Bcero

Kontpoabubie
padoThI

IIpakTH4eckue
padoThI

JueKkTpoHHbIE (LN pPOBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Tena Bpamienus

12

2 OO0BEMEI TEl

Bekropsl n
3 KOOPJIMHATHI B
MIPOCTPAHCTBE

10

[ToBrOpenue,
000011IeHNE,
CHCTEeMaTH3aIlHs
3HAHUU

OBILIEE KOJIMYECTBO
YACOB I1IO
I[TPOT'PAMME

34
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ITOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne KosmmuecTBo yacos
1| Hara yleKTpOHHBbIE NN (poBbIE
Tema ypoka Kontpoabubie IIpakTHyeckue
/ Bcero H3y4eHus o0pa3oBareJibHbIE pecypchbl
padoThbI padoThI Y y
n

OCHOBHBIC TTOHSITHUS
CTEPEOMETPHUH: TOYKA,
npsiMasi, TJI0CKOCTh,
npoctpancTBo. [IpaBuna
n300pakeHHs Ha PUCYHKaX: 1
U300pakeHUs MII0CKOCTEH,
MapayieIbHbIX MPSIMBIX
(oTpe3KoB), cepeIHbI
oTpe3Ka

[TonsaTna: nepecekaromuecs
IIJIOCKOCTH,
repeceKaromuecs npsmas u
IJIOCKOCTh

[TonsTus: MEPECCKAOINCCA
INJIOCKOCTH,
NEPCCCKAOIUCCS IpsAAMasn 1
TIJIOCKOCTh
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3HAKOMCTBO C
MHOI'OIrpaHHHUKaMH,
n300pakeHne
MHOTOT'PAaHHHKOB Ha
PUCYHKaX, Ha
MPOEKIIMOHHBIX YepTexax

HauanbHble cBeeHus o Kyoe
U IUpaMUJE, UX Pa3BEPTKU
n moaenu. CeueHus
MHOTOTPaHHHUKOB

HavanbHbie cBenieHus o Kkyoe
U IUPAMULE, UX Pa3BEPTKHU
u Monenu. CedeHus
MHOT'OI'PAaHHHUKOB

ITonsatue 06
AKCHOMATHY€ECKOM
MOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U
CJICOCTBUA N3 HUX

Ilousitue 06
AKCHOMAaTHYECKOM
MOCTPOCHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUHU U
CIIEICTBUS U3 HUX

Pabouvast nporpamma yueOHoro npeamera «['eomerpus. ba3oBsiit ypoBeHb» Ha 2023-2024 yueOHblii ron — 16 cTp.




ITonsarue 00
AKCUOMATUYECKOM

MOCTPOCHUU CTEPEOMETPHH:

AKCHUOMBI CTEPEOMETPUHU U
CJIEICTBUS U3 HUX

10

ITonsarue 00
AKCUOMATUYECKOM

MOCTPOCHUU CTEPEOMETPHH:

AKCHUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

11

Bzanmuoe PAaCIIOJIOKCHHUEC
IIPAMBIX B ITPOCTPAHCTBEC!
nepeCCKaromuccs,
napaJlICIbHBIC U
CKpPCIIUBAIOMIHUECA IIPAMBIC

12

[TapamienbHOCTD NPSAMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
HapaJIjIeIIbHBIC NIPSIMBIC B
IIPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX
MIPSIMBIX
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[TapamienbHOCTD NPSAMBIX U
IIJIOCKOCTEN B

13 MPOCTPAHCTBE:
[TapamnenbHOCTH IPSIMOU U
IUIOCKOCTH

14 VYIuel ¢ cOHanpaBIeHHBIMA
CTOpPOHAMHU

15 Yron mexay npsiMbIMH B
MIPOCTPAHCTBE

16 Yron Mexay npsMbIMHU B
IPOCTPAHCTBE
[TapamiensHOCTD

17 | muockocTel: napauieabHble
IUIOCKOCTH

13 CaoiicTBa napamienbHbIX
IIJIOCKOCTEN
[Ipocrenmme

19 MIPOCTPAHCTBEHHbBIE QUTYPBI
Ha IJIOCKOCTH: TETpa’p,
KyO, napasuienenumnes

20 | ITocTpoenue ceueHuit

21 [TocTpoenue ceuenuit
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22

KonTponwsnas padora mo
teme "lIpsiMble U TIIIOCKOCTH
B IIPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U
I10cKocTen"

23

[IeprieHAUKYIAPHOCTH
MPSIMOM U TUIOCKOCTH:
MEPIEHUKYJISIPHBIE MPSMbIE
B IIPOCTPAHCTBE

24

[IpsimMble napayenbHble U
NEPIIECHIUKYIISIPHBIE K
IUIOCKOCTH

25

[IpsimMble napayienbHble U
MIEpIEHUKYIIIPHBIE K
IJIOCKOCTH

26

[Ipu3nak
MIEPIEHIUKYIAPHOCTH
MPSIMOM U TUIOCKOCTH

27

ITpusnak
NEPIEHANKYIAPHOCTH
IPSIMOM U TIOCKOCTH

28

Teopema o npssMon
MEPIEHUKYIIIPHON
IUIOCKOCTH
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29

Teopema o npsiMon
MEepIEHIUKYIIPHON
IJIOCKOCTH

30

Teopema o npsiMon
NEPIEHANKYIAPHOU
IIJI0CKOCTH

31

[Iepnennukyisip u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH J0 IUIOCKOCTH,
pPacCTOsIHUE OT MPSIMOM 110
IUIOCKOCTH

32

[lepnienukyisip u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH J10 TUIOCKOCTH,
paccTostHUE OT IPSIMOM 10
IJIOCKOCTH

33

[lepnennukyisp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH J10 TUIOCKOCTH,
paccTostHUE OT IIPSIMOM 10
IUIOCKOCTH
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34

[Tepnenaukynsp u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH A0 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 110
IJIOCKOCTH

35

VYIubl B IPOCTPAHCTBE: yIoJl
MEXKy NPSAMOU U
IUIOCKOCTBIO

36

JIByrpaHHbIii yro,
JIMHEHHBIN Yromi
JBYTPaHHOIO yIvla

37

JIByrpaHHbIil yroi,
JIMHEWHBIN yroJ
JBYTPAHHOTO yIvla

38

[TepnenquKyIsIpHOCTH
IUIOCKOCTEH: MpU3HaK
NEPIICHIUKYISIPHOCTH IBYyX
IUIOCKOCTEMN

39

[TepnenquKyISIpHOCTH
IUIOCKOCTEH: MpU3HaK
NEPIECHIUKYISIPHOCTH IBYyX
IUIOCKOCTEN

40

[TepnenquKyISIPHOCTH
IUIOCKOCTEH: MpU3HaK
NEPIICHIUKYISIPHOCTH IBYyX
ILUIOCKOCTEMN
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41

Teopema o Tpéx
IEPIEHIUKYIIIpax

42

Teopema o Tpéx
MEPIEHIUKYIIIpax

43

Teopema o Tpéx
nepHeHANKYIspax

44

Konrtponbhas pabora o
TeMaM
"I[lepnieHAUKYISIPHOCTH
NpsIMBIX U IJIOCKOCTEN" 1
"VIibl MEXIy NPSAMBIMU U
IJIOCKOCTSAMU"

45

[ToHsiTHE MHOTOTpAaHHHKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OI'PAHHHKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE
MHOTOT'PaHHUKH; Pa3BEPTKa
MHOTOTPaHHUKA

46

IIpu3ma: n-yronbHas
pU3Ma; TPaHU U OCHOBAHUS
MIPU3MBI; TIpsiMas U
HaKJIOHHAS TPU3MBIL;
OOKOBast 1 MOTHAs
MOBEPXHOCTD MPU3MBI
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47

[Tapannenenunen,
MIPSAMOYTOJIbHBIN
napajuieenumnes 1 ero
CBOICTBa

48

[Inpamua: n-yronpHas
nMpamMuia, TpaHy u
OCHOBaHHE MTUPAMU/IBI;
OOKOBas U MOJHAs
NOBEPXHOCTb TUPAMHU/IBL;
IIPABWJIbHAS U yCEUEHHAs
nupamuaa

49

[IpaBuneHbIE
MHOTOT'PAaHHMKH: MTOHATHE
MPaBUIBHOTO
MHOTOTPaHHHUKA;
npaBUIbHAS IPU3MA
MpaBHIIbHAS TUPAMU/IA;
MpaBWJIbHAS TPEYToJibHAs
NUpaMuJa U MPaBUIbHBIN
TeTpasap; Kyo

50

[Ipencrasnenue o
IIPaBUJIbHBIX
MHOT'OI'PaHHHKAX: OKTA3Ip,
JOICKa’Ip U UKOCAdIP.
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51

Cummerpus B

MPOCTPAHCTBE: CHUMMETPUS

OTHOCUTECJIBHO TOYKH,
MPSMOM, TIOCKOCTH.
DJIeMEeHTHl CHMMETPHUU B
nUpaMuIax,
napasuienenumnenax,
IpaBHUIILHBIX
MHOT'OI'paHHHKax

52

Briuucnenune 3neMeHTOB
MHOTOTPaHHUKOB: p&0pa,
JTUArOHAJH, YTIIbI

53

ITimomanes 0OKOBOI
MOBEPXHOCTHU U TOJTHON
IIOBEPXHOCTH NPSIMOU
MPU3MBI, TUIOIIA/1b
OCHOBAaHUH, TEOpPEMA O
OO0KOBOI TOBEPXHOCTHU
MPSIMOM IPU3MBI

54

ITnomwans 60xoBOM
MMOBEPXHOCTH U

MOBEPXHOCTH MPaBUIIbHOM

UPaMHUJBL, TEOPEMA O
wIonaa OOKOBOH
IIOBEPXHOCTH YCEYEHHOU
MIAPAMM/IBI
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55 KonrtponbHas pabora o | |
TeMe "MHororpaHHuKH"

56 | Ilonsarue o0 oObEMeE 1

57 O0BEM TUpaMuIbI 1

58 | OO6BEM nupamuabl 1

59 | OO0BEM nupamMusl 1

60 O0BEM MUpaMHuIbI 1

61 [ OOBEM nmpu3Mbl 1

62 | OO0BEM npu3MbI 1

63 | OOBEM PHU3MBI 1
KonTponbHas paboTa 1o

64 | Teme "OOBEMBI 1 1
MHOTOTPaHHUKOB"
[ToBTOpeHue, 06061ICHIE

5 | cHeTeMaTH3aNua 3HaI:II/II/I. 1
[loctpoenue ceuenuii B
MHOT'OTpaHHUKE
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66

[ToBTOpeHue, 060061ICHIE
cUCcTeMaTU3alus 3HAaHUN.
Brruncnenue paccrosHuid:
MEXy AByMsI TOUKaMH, OT
TOYKH JI0 IPSIMOU, OT TOUKH
JI0 TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS
PSIMBIMHU

67

Hrorosast KOHTpOIbHAS
pabora

68

[ToBropenue, 06001eHNE
cUCTeMaTH3aIus 3HaAHHH.
Brruncnenue ynios: Mexay
CKPEIIHBAIOIIUMUCS
IPSMBIMU, MEXKIY NIPSIMOU U
IUIOCKOCTBIO, IByTPaHHBIX
YIJIOB, YITIOB MEXAY
IJIOCKOCTSMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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11 KVIACC

Ne KoaunuecTBo yacos

1| Hara JyleKTPOHHBbIE LU (PpOoBbIE

Tema ypoka KonTtpoabHubie IIpakTuyeckne
/ Bcero U3y4eHHs o0pa3oBareibHbIE pecypchl

padoTbI padoThI

I

Cdepa u map: ueHrp,
paguyc, TuaMeTp;
TUTOMIA (b TOBEPXHOCTH
cthepsl

B3anmuoe
pacrosiokeHue cepsl u
TUTOCKOCTH;
KacareJbHasl TUIOCKOCTh
K cepe; Tuiomaas
cepbl

N3o6pakenue chepsl,
3 miapa Ha IJI0CKOCTH. 1
Ceuenus mapa

[umuaapuyeckas
MTOBEPXHOCTb,
obOpazyromue
4 HWIMHAPUYECKOM 1
MOBEPXHOCTHU, OCh
LWIAHAPUYECKON

MMOBEPXHOCTHU
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[{wmHAp: OCHOBAaHUS U
OOKOBast MIOBEPXHOCTb,
o0pa3yromas 1 oCh;
TI0MIAaIb OOKOBOM U
IIOJIHOM ITOBEPXHOCTH

N3ob6paxeHue
LUIUHAPA Ha
II0CKOCTH. Pa3BépTka
mMHapa. CeueHus
HUAIUHAPA
(TII0CKOCTHIO,
napajyieIbHON UIn
MEPIEHAUKYIIPHON OCH
ATTUHIPA)

Konnueckas
MMOBEPXHOCTb,
obOpazytomue
KOHHYECKOI
MMOBEPXHOCTH, OCh U
BEpIITMHA KOHHYECKOU
MMOBEPXHOCTH
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Konyc: ocHoBanue u
BepIlIMHA, 00pa3yroas
U OCb; IIOIIAh
OOKOBOH U MOJHOMN
IIOBEPXHOCTH

Yceu€HHBIN KOHYC:
00pazyromue 1 BhICOTA;
OCHOBaHHUA U OOKOBast
MOBEPXHOCTh

10

N300pakeHne KoHyca
Ha TUIOCKOCTH.
Pa3Béprka koHyca.
Ceuenus koHyca
(TJI0CKOCTHIO,
napasuieIbHON
OCHOBAaHHIO, U
IUIOCKOCTBIO,
IIPOXOJALIEH Yepes
BEPILIKHY)

11

KomOunamums ten
BpaIeHus 1
MHOTOTPaHHHUKOB
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12

MHoOrorpaHHuK,
ONHMCAHHBIN OKOJIO
cepsr; chepa,
BIIMCaHHAas B
MHOTOTPAHHUK UJTU B
TEJIO BPAILEHUS

13

[Tonsatre 00 00OBEME.
OCHOBHBIE CBOKMCTBA
00BLEMOB Tell

14

O0BEM mIMHIIpA,
KOHYca

15

O06béM mapa u
Iomazs chepol

16

[TonoOHbIe Tena B
MIPOCTPAHCTBE.
CoOOTHOIIEHUS MEXTY
IJIOIIAISIMHA
MOBEPXHOCTE,
00BéMaMu TOAOOHBIX
Tell

17

KontponsHas padota
o temaM "Tena
BpanieHus" u "OObeMbI

TCI

18

Bekrop Ha miockocTu u
B IIPOCTPAHCTBE

Pabouvast nmporpamma yueOHoro npeamera «['eomerpus. ba3oBsiit ypoBeHnb» Ha 2023-2024 yueOnsiii ron — 30 cTp.



19

Cnoxenne u
BBIYUTAHUC BGKTOpOB

20

YMHO)KEHUE BEKTOpa HA
YUCIIO0

21

Pasnoxenue Bexkropa 1o
TpEM HEKOMIUIAaHAPHBIM
BekTopam. IIpaBuio
napajuiesienunena

22

Pemenue 3amau,
CBSI3aHHBIX C
MIPUMEHEHUEM TIPABUII
JIEMCTBUN C BEKTOpaMu

23

[IpsamoyronsHast
CUCTEeMa KOOPJIMHAT B
MPOCTPAHCTBE.
Koopaunars! Bekropa.
[Ipocreiimme 3a1a4u B
KOOpAUHATaX

24

Yron Mexay
BekTopamu. CkansipHoe
MIPOU3BEIECHUE
BEKTOPOB
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25

Brruncienue ymos
MEKly IPSMBIMH 1
TJIOCKOCTAMU

26

KoopannarHO-BEKTOpH
bIil METOJI MPU PELICHUHN
reOMETPUYECKUX 3a7ad

27

KonTponbHas pabota

1o reMe "BekTopsl n
KOOPJIMHATHI B
npocTpaHcTBe"

28

IToBTOpEHUE,
00o0mIeHne u
CUCTEMAaTH3AIIHS
3HaHuil. OCHOBHBIE
¢burypsbl, GpakThl,
TEOpEMBI Kypca
TUTAHUMETPUHI

29

[ToBTrOpenue,
000011IEHE U
cucTeMaTu3anus
3HaHUi. OCHOBHBIE
burypsl, GpaxThl,
TEOpPEeMBI Kypca
TUTAHUMETPUHU
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30

[ToBrOpeHue,
000011IeHE N
CHCTEeMaTH3aIns
3HaHWUM. 3agauyn
MJIAHUMETPHUU U
METO/Ibl UX PELICHUS

31

[ToBrOpenue,
000011IeHE U
cucTeMaTH3alus
3HaHUH. 3a1a4u
IJIAHUMETPUU U
METOJIbl UX PEIICHUS

32

[ToBTOpeHue,
000011IEHHE U
CHUCTeMaTU3alU
3HaHuil. OCHOBHbBIE
¢burypsl, GpaxTsl,
TEOpEMBI Kypca
CTEepeOMEeTpUHr

33

Nrorosas koHTpoOJIbHAS
pabota

34

[ToBrOpenue,
00001IeHNE 1
CHUCTEMaTHU3aIIH
3HaHUU
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OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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