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IHOACHUTEJIBHASA 3AIIUCKA

Pabouast porpaMma 110 FeOMETPUH COCTaBJICHA Ha OCHOBE:

1. AnanTupoBaHHOI OCHOBHOW 00pa30BaTENbHON MPOTrPAMMBI CPEIHETO OOIIEro 00pa3oBaHMs CIEMbIX M CIa00BUIAMINX OOydarONIMXCs (BapUaHT
3.2u4.2) TOKY «lllkona - uatepHat Ne § . Upkyrcka» (yTB. mpukazoM Ne 262 ot 30.08.2024 r.);

2.Yuebnsrit mnan [OKY «lllkona - uarepuar Ne 8 r. Upkyrcka» Ha 2024-2025 yueOHbIil rof;

3. TMonoxenus o padoueit mporpamme ['OKY «Illkomna - maTepHaT Ne 8 r. UpkyTckay;

b

C y‘léTOM COBPCMCHHBIX MUPOBBIX Tp€60BaHI/If/’I, MNPpEABABIIACMBIX K MATECMATUYCCKOMY O6p8.30BaHI/IIO, u Tpazmunﬁ pOCCI/If/’ICKOFO 06pa30}3aHI/1;1. Peanmaunﬂ mporpamMmaI
ob0ecrieunBaeT OBJIAACHUC KIIFOYCBBIMU KOMIICTCHIUAMHU, COCTABIIAIOIIUMHA OCHOBY JIs1 CaMOPA3BUTUA U HETIPCPBIBHOT'O O6p3.30BaHI/I$I, OCJIOCTHOCTD O6H.[eKyJ'H>TypHOFO,
JIMYHOCTHOT'O U NTO3HABATCIIbHOI'O pa3BUTHUSA JINMUYHOCTU 06y‘laIOH.[I/IXC$I.

HEJIN U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca reoMeTpHH Ha YPOBHE CpelHero o0Iero oopasoBaHusl 0OyCIIOBIEHa MPAKTHYECKON 3HAUNMOCTBIO METANPEIMETHBIX U MPEIMETHBIX
pe3yabpTaToB 00yUeHHsI TEOMETPUH B HANIPABJICHUH JTUYHOCTHOTO pa3BUTHs 00ydaromuxcs, GopMupoBanus GyHKIMOHAIEHONW MaTeMaTHIeCKOi rpaMOTHOCTH, U3yUYCHUS
JIpYTuX y4eOHBIX ITUCHMIUIMH. Pa3Butue y oOydarommxcsi MpaBUIbHBIX MPEACTaBICHUNA O CYIIHOCTH W HMPOUCXOKICHUH T€OMETPUUECKUX aOCTPaKLUil, COOTHOILICHHN
pearbHOro W HACaJbHOT0, XapakTepe OTPaKEHHsI MaTeMaTHYeCKOH HayKOH SIBIEHHH M MPOLECCOB pealbHOTO MHpPA, MECTe I'eOMETPUH B CHUCTEME HayK U POJU
MaTeMaTHYECKOT0 MOJACIMPOBAHMS B HAYYHOM MO3HAHMHM U B IPAaKTUKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS YYALIMXCs, a TaKXKe KadecTB
MBILIEHHS, HEOOXOAMMBIX JUIS aIaliTAllii B COBPEMEHHOM OOIIECTBE.

I'eomerpust sBasieTcss OMHUM K3 0A30BBIX MIPEIMETOB HAa YPOBHE CpEeIHETO 00IIero o0pa3oBaHus, TaKk Kak 00ecreyuBaeT BO3SMOKHOCTh N3yUEHHS KaK AUCIUILIHH
€CTECTBEHHO-HAYYHOW HANpPaBICHHOCTHU, TaK ¥ T'yMaHUTapHOH.

Jlornyeckoe MblieHne, GOPMUPYEMOE TPU U3YYEHUH OOYYarOIUMHUCS MOHSTHUHBIX OCHOB F€OMETPHH M MOCTPOCHUHU LEMOYKH JIOTHYECKUX YTBEPKACHUH B
XOZI€ pelleHHs TeOMETPUUECKUX 3a]ad, yMEHHE BBIABUTAaTh U OMPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIONB3YIOTCS MPH PEHICHUH 3a/1a4 €CTECTBEHHO-HAayYHOTO
IIMKJIa, B YaCTHOCTHU M3 Kypca (PH3HKH.

YMeHne OpHEeHTHPOBATHCS B NMPOCTPAHCTBE MIPAET CYNIECTBEHHYIO POJb BO BCEX OONACTAX NEATENBHOCTH 4enoBeka. OpHEHTAIMs YeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOANMOE YCIIOBHE €ro COIMAJIbHOTO OBITHSA, (GopMa OTPaKCHHS OKPYKAIOIIEr0 MHpA, YCJIOBHE YCHEIIHOTO MO3HAHUS M AaKTUBHOTO
npeoOpa3oBaHus AeHCTBUTENbHOCTH. ONepupoBaHUE POCTPAHCTBEHHBIMU 00pa3aMu 00bEANHIET Pa3HbIe BUIBI YICOHOW U TPYIOBOW NESATEILHOCTH, SIBISETCS OJHAM
U3 MPOQECCHOHATBHO BaKHBIX Ka4eCTB, IIO3TOMY aKTyalbHa 33j1a4a (GOpMHPOBAHUSA y O0YJAIOMNXCS MMPOCTPAHCTBEHHOTO MBIIIICHHUS KaK Pa3sHOBHIHOCTH 00pa3HOTO
MBIIIIEHHUS — CYIIECTBEHHOTO KOMIOHEHTA B ITOJITOTOBKE K MPAKTUYECKOH JeATETbHOCTH [0 MHOTHM HAIPaBICHUSIM.

Lenp ocBoeHMs mporpaMMel yaeOHOTo Kypca «I'eomerpus» Ha 6a30BOM ypoBHE 00ydeHHS — 00I1e00pa3oBaTenbHOE U OOIIEKYIETYPHOE Pa3BUTHE O00YJAIOIINXCS
gepe3 obecriedeHne BO3MOKHOCTH MPHUOOPETEHNS M MCIIOIBb30BAHUS CHCTEMATHUECKUX TeOMETPUIECKIX 3HAHUH M IEHCTBHH, CTICIIM(HIHBIX T€OMETPHH, BO3MOXXHOCTH
YCIICIITHOTO MPOJJOIDKEHUSI 00pa30BaHMs 110 CIEIHATIBHOCTSIM, HE CBSI3aHHBIM C IIPUKIITHBIM HCTIOJIb30BaHHEM I'€OMETPHH.



[Iporpamma no reomeTpur Ha 6a30BOM ypOBHE MpeAHA3HAUEHA AJIS O0YYalOUINXCs CPeIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH Ha YPOBHE
OCHOBHOT0 00mIero oopazoBanusi. TakuM oOpa3oM, oOydaroniecss Ha 6a30BOM YPOBHE JAOJDKHBI OCBOUTDH OOLIME MaTeMaTHUYECKUE YMEHHS, CBA3aHHbBIE CO crieu(puKoit
TeOMETPHU U HEOOXOAUMBIE AJIS )KU3HU B COBPEMEHHOM 001ecTBe. Kpome 3T0ro, 0HM HMEIOT BO3MOXKHOCTh M3yYUTh T€OMETPHUIO OoJiee Tiy0oKo, ecii B AajbHEHIIEM
BO3HHKHET HEOOXOAMMOCTh B TEOMETPHUECKUX 3HAHUAX B IPO(PeCcCHOHATBLHOM e TeIbHOCTH.

JlocTrKeHre e OCBOCHUS MPOrpamMMbl 00ecTiedrBaeTCsl PELIeHHEM COOTBETCTBYIOMIMX 3a1ad. [IpuopuTteTHRIME 3agauamMu ocBoeHus1 Kypca «['eomerpun» Ha
0a3oBoM ypoBHe B 11—12 kiraccax SBIISIOTCS:

e (QopMupoBaHHE TPEACTABICHHS O TEOMETPUH KaK YaCTH MUPOBOM KYJIBTYPHI H OCO3HAHUE €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;

e (QopMupoBaHHE MPEICTABICHNUS O MHOTOTPaHHHKAX M TeJIax BpalleHHA KaK O BaKHEWIIMX MAaTeMaTHYECKHX MOJENSX, O3BOJISIONINX ONMUCHIBATh U M3Yy4aTh

pa3HbIe SABIEHUS OKPYXKAIOIIETO MUPA;

e (opMupoBaHHE YMEHHS PACIIO3HABATH HA YEPTEKAX, MOJEISX U B PeaTbHOM MHPE MHOTOTPAHHHUKH W TEJIa BPAIleHUS;

® OBIIAJICHWE METOJAMH PEIIeHHs 33/1a4 Ha TOCTPOCHHUS Ha N300paKeHHUAX MPOCTPAHCTBEHHBIX QUTYD;

e (QopMupoBaHHE YMEHHS ONIEPUPOBATh OCHOBHBIMU TOHSTUSMH O MHOTOTPAaHHHUKAX U TeJIaX BpAIEHHUsS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJIAJCHHE AJITOPUTMAMH PELICHUS OCHOBHBIX THIIOB 3a[a4; (OPMUPOBAHME YMEHUS IPOBOJUTH HECIOKHBIE TOKAa3aTENbHbIE PAcCyKACHUS B XOJIE PELICHUS
CTEepEeOMETPHUECKUX 3a/1a4 1 33]1a4 C MPAKTUIECKUM COJIEpPKaHUEM;

e Da3BUTHE HWHTEIUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O0OydJaromumxcs, MO3HABATENbHON aKTUBHOCTH, WCCIENOBATENBCKUX YMEHWH, KPUTHYHOCTH
MBIIIICHAS;

e (opmupoBaHue (GYHKIMOHAIEHOW TPaMOTHOCTH, PEJIEBAaHTHON T€OMETPHH: YMEHHE paclO3HaBaTh MPOSBICHUA T'€OMETPHYECKHX IMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaJbHBIX JKU3HEHHBIX CHUTYalUsX W MPH HU3YYEHHH JPYTruX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBHUCUMOCTEH M 3aKOHOMEPHOCTEH,
(hopMyIHpOBaTh MX Ha SI3bIKE TEOMETPHUHU U CO3/1aBaTh T€OMETPUUECKHE MOJIENN, IPUMEHATh OCBOCHHBIH T€OMETPUUECKUI anmapat JJisl PeIeHHs] TPAKTUKO-
OPHEHTHUPOBAHHBIX 3aJa4, HHTEPIPETUPOBATh U OLIEHUBATH MOJTYUYCHHBIC PE3yIbTATHI.

OTnnuuTenbHON 0COOCHHOCTBHIO MPOTPaMMBI SIBIISIETCSl BKIIIOUEHHE B KypC CTEPEOMETPUHU B Hayajie €ro M3y4eHHUs 3a/Jad, PelIaeMblX Ha YPOBHE MHTYUTHBHOTO
MO3HAHUS, U OMPeNeIEHHBIM 00pa30M OpraHM30BaHHas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIIICHUS, CTUMYJIHPYET
MIPOTEKaHNE UHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JAIbHENIIEMY U3YUEHHIO NPEIMETA.

[Ipenmourenne oTAaETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOydYeHHS, TO €CTh TeOPEeTUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MIPAKTHYECKOH AesITenhHOCTH. Pa3BUTHE MPOCTPaHCTBEHHBIX MPEICTABICHUH y yJalIuXcs B Kypce CTEPEOMETPHH IPOBOIUTCS 3a CUET pElIeHHs 3afad Ha CO3JaHFe
MIPOCTPAHCTBEHHBIX 00Pa30B M 33/1a4 Ha OMEPHPOBAHME MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHne oOpa3a MPOBOAUTCS C OMOPOIM Ha HATJSIIHOCTH, a OTIEpUPOBAHHE
00pa3oM — B YCIIOBHUSX OTBIICYCHHUS OT HATIISTHOCTH, MBICJICHHOTO H3MEHEHHS €r0 HCXOTHOTO COMIEPIKaHUSI.

OcHoBHBIE cofepkateibHble THHUN Kypca «l eomerpum» B 11-12 kmaccax: «MHororpanHUKN, «lIpsMbie u MIOCKOCTH B MPOCTPaHCTBE», «Tema BpareHus,
«BexTops 1 KOOpAMHATH B IPOCTpaHCTBEY. DopMUpOBaHHE JTOTHUECKAX YMEHUH paclpeaemsieTcss He TOJIBKO MO COAepXKaTeIbHbIM JIMHHSIM, HO U 110 ToJIaM 00yJeHus
Ha YPOBHE CpeTHEro 001mero oopa3oBaHusl.

Conmepxanre 00pa3oBaHHs, COOTBETCTBYIOIEE TIPEAMETHHIM pe3yJbTaTaM OCBOCHHA pabodeld MporpaMMBl, paclpeneléHHBIM TI0 ToJaM OOy4YeHWs,
CTPYKTYpHUPOBAaHO TakUM 00pa3oM, 4YTOOBI OBIAJEHHE TE€OMETPUYECKHIMH TOHSATHSMH W HaBBIKAMHA OCYIIECTBIIIIOCH TOCIENOBATEIFHO M MOCTYHATENbHO, C
COOJFO/IEHNEM TIPUHITUIA MTPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHWS BKIIIOYAIHNCH B OOIIYIO CHCTEMY T'€OMETPUYECKHX MPEICTABICHUN OOYYarOMIUXCs, PacIIupsis H
yryOsist €€, 00pas3ys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha u3yuenue reomerpun orBoauTCs 2 yaca B Hepelto B 11 kimacce u 1 yac B Henenmo B 12 kiacce, Bcero 3a JiBa roga oOydenus - 102 yueOHBIX yaca.
COJAEPKAHUE YUYEBHOI'O KYPCA

11 KJIACC

IIpsiMBbIe H MJIOCKOCTH B NPOCTPAaHCTBE

OCHOBHBIE TOHSTHSI CTepeoMeTpHU. Touka, Tpsmas, TUIOCKOCTb, MPOCTpaHcTBO. lloHATHE 00 aKCMOMAaTU4YEeCKOM TOCTPOSHHU CTEPEOMETPHU: aKCHOMBI
CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3aumuoe pacnonoxeHne NpsAMBIX B IPOCTPAHCTBE: NEpeceKaroluecs, NapaielbHble U CKpellnBatonecs npsamMele. [lapannensHoCTs IpSAMbIX U IUIOCKOCTEH B
MIPOCTPAHCTBE: MapayiesIbHbIE MPSIMbIE B IPOCTPAHCTBE; MapaJIIEIbHOCTD TPEX MPSIMBIX; MAPAJIENBHOCTD MPSIMOM U MIOCKOCTH. YTJIBI C COHAINIPABIEHHBIMU CTOPOHAMU;
Yrojl MEXIy HpsSMbIMH B MNpPOCTpaHcTBe. llapanmnenbHOCTh IIOCKOCTEHM: NapajjieNbHbIE IUIOCKOCTH; CBOMCTBAa NapajuleNbHbIX IulockocTed. IIpocreiimme
IIPOCTPAHCTBEHHbIE (DPUTypBI HA IUIOCKOCTH: TETPA3AP, KyO, Hapauieienunes; IoCTpOCHUE CEUeHUH.

[lepneHIUKYyISIPHOCTD NPSIMOM U INIOCKOCTH: IEPIEHAMKYIISPHBIE IIPSIMbIE B IPOCTPAHCTBE, IPSAMbIC Mapajule/ibHbIE U NEPICHIUKYIISIPHBIE K INIOCKOCTH, IPU3HAK
HNEPHEHIUKYISIPHOCTH MPSIMOM W IUIOCKOCTH, TE€OpPEMa O HPSAMON MEPHEHAMKYJSIPHOM IUIOCKOCTH. YTJIBI B HPOCTPAHCTBE: Yrojd MEXIy HpPSAMOHW U IIOCKOCTBIO;
JBYTPaHHBIN YIoJI, JIMHEHHBIA yroja ABYrpaHHOro yria. IlepneHauKynsp ¥ HaKJIOHHbBIE: PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHHE OT MPSIMOM 10 IJIOCKOCTH,
npoeKys (GUrypsl Ha INOCKOCTb. IlepneH UKy IsIpHOCTD IUIOCKOCTE!: IPU3HAK MEPIEHANKYIIIPHOCTHU ABYX IUIOCKOCTel. Teopema o TpEX MepneHAnKyIsIpax.

MHororpaHHUKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJIbIE M HEBBIIYKJIbIC MHOIOIPAaHHUKH; pa3BEPTKa MHOTOrpaHHuKa. Ilpusma: n-yromnpHas
IIPU3Ma; I'PaHU U OCHOBAHMS IIPU3MBIL; IPsiMasti U HAKJIOHHAs [IPU3Mbl; OOKOBasl U MOJHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsAMOyroiabHbIH Hapajuienenunes u
ero cpoiictBa. [lupamupa: n-yronpHasi nupaMuza, TPpaHd U OCHOBAHUE NMUPAaMUAbI; OOKOBas M MOJHAs MOBEPXHOCTh NMUPAMUIBL; [IPABUIbHAS U yCEUEHHAs! MUPaMUa.
DneMeHTh! NPU3MbI U NupamMubl. IIpaBuibHble MHOTOTPAaHHUKU: HOHSTHE NPaBHJIBHOIO MHOTOTPAaHHMKA; IPABUIIbHAS MPHU3Ma U NpaBUIbHAS NHPaMHUIA; IIPABUIbHASL
TpeyrojbHas NHpaMua M IpPaBWIbHBIA TeTpasap; KyO. IIpencraBineHne o HpaBHIBHBIX MHOTOTPAaHHHMKAX: OKTa’Ap, AOAEKa’aAp M uKocadap. CeueHHs NPU3MBI U
MUPaAMUIBL.

CummeTrpusi B IPOCTPAHCTBE: CUMMETPHS OTHOCUTENIBHO TOUYKH, HPSMOMH, IUIOCKOCTH. DJIEMEHTHl CUMMETPUH B MUpPaMHUIAX, Napajuiesenueaax, NpaBuiIbHbIX
MHOTOI'PaHHHUKAX.

Brluucnenue »yeMEHTOB MHOIOIPaHHUKOB: p&Opa, auaroHand, yribl. [lnomanbs G0OKOBOH HMOBEPXHOCTH M IOJIHOW MOBEPXHOCTH IPSIMOM IPHU3MBI, IUIOMAAb
OCHOBaHWH, TeopeMa O OOKOBOI TOBEPXHOCTH MpsAMOW Mpu3Mbl. [Lmomaas GOKOBOW MOBEPXHOCTH W IMOBEPXHOCTH MPAaBHIBHOW MHUPAMHIBI, TEOpEMa O TUTOMIAAH
yceuéHHoi nmupamuisl. [loustie 06 06péMe. OOBEM MTUPaMUIBI, TPU3MEL.

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOIIEHHUS MEXKIY TUIOMIAIMHU IOBEPXHOCTEH, 00bEMaMH MMOTOOHBIX Tell.

12 KJIACC

Tesna Bpamenus

Hunuaapuyeckas NOBEPXHOCTh, OOpasymoolve IMIHHIPUYECKOH MOBEPXHOCTH, OCh NWIMHAPUYECKOW MOBEpXHOCTH. LlmnmmHAp: ocHOBaHMs M OOKOBas
MOBEPXHOCTh, 00pa3yrollas U 0Ch; TIoMIa b OOKOBOH U MOTHON MTOBEPXHOCTH.

Konnueckast moBepxHOCTh, 00pa3yloine KOHNUECKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOW MOBepXHOCTH. KOHYC: OCHOBaHME W BepIIMHA, 00pa3ylomas u
0Ch; TUTOIIa/1b OOKOBOM U MOJTHOH MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yIoIIre U BBICOTa; OCHOBAHMSI U OOKOBasi IIOBEPXHOCTb.



Cdepa u map: ueHTp, paauyc, TMaMeTp; IUIOMAAb HOBEpXHOCTU cdephl. B3anmMHoe pacnonoxkeHue cgepsl U MIOCKOCTH; KacaTellbHas IUIOCKOCTh K cdepe;
Iomaab chepsl.

N3o0pakeHne Tei BpallleHUs1 Ha TUIOCKOCTH. Pa3BEpTKa LMIMHApa U KOHYca.

KomOuHauuu ten BpauieHus: ¥ MHOrOrpaHHUKOB. MHOTOrpaHHUK, OTMCaHHBINA OKOJIO cepbl; chepa, BIMCaHHAS B MHOTOTPAaHHHK, WK TEJIO BpaILECHHS.

[Tonsitne 06 06béMe. OcHOBHBIE CBOMCTBa 00bEMOB Tesl. Teopema 00 00bEME MPSIMOYTOJNBHOTO TMapajvieienunena u cieAcTBusi u3 He€. OO0bEM LMIMHApA,
koHyca. O0BEM mapa u miomaas chepsl.

[Mopo6Hele Tena B mpocTpancTBe. COOTHOLICHUS MEXKTY TUIOIIAASIMU MTOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TE.

Ceuenus umnmHApa (apajuleNnbHO U MEPIEHANKYISIPHO OCH), CEYEeHUs KOHyca (apajuieJIbHOe OCHOBAHUIO M MTPOXOIsIIee Yepe3 BEPUIMHY ), CEYeHUs mapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mmockocTH U B pocTpancTBe. ClokeHHE W BHIYMTAaHHE BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha 4ucio. Pa3noskeHne BekTopa mo TpéM HEKOMILTaHAPHBIM
BekTopam. [IpaBmno mapamurenenunena. Pemenne 3amad, CBSA3aHHBIX C NPUMEHEHHEM NpaBHI JEHCTBHH C BekTopamu. lIpsiMoyrosibHas cucremMa KOOpOHMHAT B
npoctpancTBe. Koopannate! Bektopa. [IpocTeiimme 3aqaun B KOOpIAMHATAX. YTOI MeX1Ty BekTopamu. CKalsipHOE MPOHU3BEAEHHE BEKTOPOB. BEIUncieHue yriioB MexIy
HPSMBIMH H TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBINH METO IIPH PEIICHHH TeOMETPUYECKHX 3a1ad.

IIJIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATbBI

JImdaHOCTHBIE pe3yNbTaThl OCBOSHHSI IMTPOTPaMMBI YIe0HOTO TipeaMeTa «MaTeMaThKay XapakTepru3yIoTCs:

I'paikpanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAXAAHCKOH TO3WIHK OOYYaromerocss Kak AakTHBHOTO W OTBETCTBEHHOTO WIEHA POCCHHACKOTO OOIIecTBa, MPEICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIMOHWPOBAHUSA PA3TUYHBIX CTPYKTYp, SIBICHHH, NPOIENyp TPaKAAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHHEM
B3aMIMOJICHCTBOBATH C CONMATBHBIMI HHCTUTYTaMH B COOTBETCTBHH C MX (DYHKIMSAMH U Ha3HAYCHUEM.

IIaTpuoTUyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCUHCKON TPaskIaHCKOW MICHTHYHOCTH, YBaKECHHUS K MPOILIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTUKH, IICHHOCTHBIM OTHOIICHUEM K
JOCTHIKCHUSM POCCUHCKHX MAaTEMaTHKOB M POCCHMCKONW MaTEMaTHYCCKOW IIKOJIbI, K HCIOJB30BAHUIO 3THUX IOCTHXKCHHH B APYTrUX HayKaX, TEXHOJIOTHAX, cdepax
IKOHOMUKH.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM TyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoa; c(hOpMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMS, THIECKOTO TTOBEACHHS, CBI3AHHOTO C IPAKTHICCKUAM
MIPUMEHEHUEM JOCTHKEHUH HAYKH U IEATSILHOCTHIO YIEHOT0; OCO3HAHUEM JIMIHOTO BKJIAIa B TIOCTPOCHUE YCTOWYHUBOTO Oy IyIIIETO.

IcTeTHUecKoe BOCIUTAHUE:

ACTETHYECKUM OTHOIICHUEM K MUPY, BKJIIOUYAsl CTETUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 33a]a4, PEIICHUH, PacCyK/ICHUI;, BOCTIPUUMYNBOCTHIO K
MaTeMaTUYECKUM acleKTaM Pa3InuHbIX BUJOB UCKYCCTBA.

dusnveckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMECHHSI TPUMEHSATh MAaTEMAaTUYECKHE 3HAHUS B HMHTEpECax 370POBOTO M 0E30MacHOro oOpas3a >KM3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO (3JI0pOBOC MHUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OTABIXA, PETryJisipHas (PU3MUYecKas aKTUBHOCTD); (PU3NUECKOTO COBEPIICHCTBOBAHUS, TIPH
3aHATHUSIX CIIOPTUBHO-03J0POBUTENBHON JESTEIBHOCTHIO.

Tpynosoe BociuTanue:



TOTOBHOCTBIO K TPY.Iy, OCO3HAHUEM IEHHOCTHU TPYAOIIO0US; HHTEPECOM K pa3iudHbIM chepaM nmpodecCHOHATLHON e TeIbHOCTH, CBA3aHHBIM C MATEMATHKOW H
e€ IPUIOKCHUSIMH, YMEHUEM COBEPIIIaTh OCO3HAHHBIN BEIOOp OymyIei mpodeccuu U peau30BbIBaTh COOCTBECHHBIE )KHU3HCHHBIC TUIAHBI; TOTOBHOCTHIO U CTIOCOOHOCTHIO
K MaTeMaTH4eCKOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO HA MPOTSHKCHWU BCEH JKU3HU, TOTOBHOCTHIO K AKTHMBHOMY YYaCTHIO B PEIICHUU NPAKTUYCCKUX 3a]ad
MaTEeMaTHYECKOW HAIIPABJICHHOCTH.

JKoJ0rn4ecKoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTHIO IKOJIOTUICCKON KYJIbTYPhI, TOHUMAHUEM BIUSHHS COIIMAIbHO-OKOHOMUYECKHX MPOIIECCOB HA COCTOSIHUE IPUPOTHON U COITUAILHOM CPEJIbI,
OCO3HAaHUEM TIO0ATBFHOIO XapaKkTepa 3KOJOTHUSCKUX MPOo0JieM; OpUCHTAIlMEH Ha MPUMEHEHHE MaTEeMAaTUYCCKUX 3HAHUM I PEUICHUs 33]1a4 B 00JIACTH OKPYXKaroIIeh
CpPe/Ibl, TUIAHUPOBAHUS MOCTYITKOB M OIICHKH MX BO3MOYKHBIX ITOCIIEACTBUMN JIJISi OKPYIKAIOIICH CPEIIbL.

IlleHHOCTH HAYYHOTO TIO3HAHHUSA:

¢(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIICCTBEHHOU MPAKTUKH, TOHUMAaHHEM MaTeMaTHYECKOM
HaYKH KaK cepbl 4eJIOBEUECKOH JIeSITETbHOCTH, 3TANOB €€ pa3BUTHS M 3HAYMMOCTH JIJIsl Pa3BUTHSI [IMBUIIM3AIINH; OBJaJICHHEM S3bIKOM MATEMATHKHA U MaTeMaTHYeCKOH
KYJIbTYpOH Kak CpeJICTBOM IMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISAThH MPOSKTHYIO M UCCIIEIOBATELCKYIO JCSITENBHOCTh HHANBUIYILHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yIbTaThl OCBOCHUS IPOrpaMMbl y4eOHOT0 IpeaMeTa «MaTeMaTHKa» XapaKTepU3yIOTCs OBJIaICHUEM YHUBEPCAIbHBIMU HO3HAGAMENbHBIMU
OelicmeusMy, YHUBEPCATLHBIMU KOMMYHUKAMUGHBIMU OUCMBUAMU, YHUBEPCATbHBIMU PECYIAMUSHIMU OCUCMBUAMU.

1) Vnusepcanvuvie noznasamenshule delicmeus, odecneuugaiom Gopmuposanue 6a306vix KOSHUMUBHBIX NPOYECCO8 00YUaoWuUxcs (0ceoeHue Memooos NO3HAHUSA
OKpYIHCaIowe2o Mupa, npuMeHenue 102Uieckux, Uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayue).

Ba3zoBrble jiornueckue geicTBus:

e BBUBIATP M XapaKTEPU30BaTh CYILECTBEHHBIC IPU3HAKM MAaTEMAaTU4YEeCKUX OOBEKTOB, IOHSATHH, OTHOIIEHHH MEXIy MOHATUAMY; (DOPMYyIUpOBATH
OIIpeleNICHUs IOHATHH; yCTaHABIMBATh CYLICCTBCHHBIH MPU3HAK KIacCU(HUKALMU, OCHOBaHMSA AJISI OOOOILICHHS M CPaBHEHUS, KPUTEPUU IPOBOAUMOIO
aHaJMn3a;

e  BOCHPMHHMMATh, (POPMYIHPOBATH U MPEOOPA30BHIBATE CYKICHHA: YyTBEPAUTEIbHBIEC U OTPULATEIIbHBIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE;

®  BBISBIATH MATEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUNs B (PaKkTax, JTaHHBIX, HAOMIOJCHUAX U YTBEPKICHUSX; peAiaraTb KpUTepuu AJs
BBISIBIICHHS 3aKOHOMEPHOCTE! 1 MTPOTHBOPEUHI;

e  leNaTh BBIBOJBI C UCTIONB30BAaHUEM 3aKOHOB JIOTHKH, ISAYKTUBHBIX M HHIYKTHBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUCHUH 110 aHATIOTHH;

® [IPOBOAUTH CAMOCTOSTENHHO 10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHHUM (IPsIMbIE U OT MPOTUBHOI'O), BBICTPAUBATh apI'yMEHTALHNIO, IPUBOAUTH IIPUMEPHI
1 KOHTPIIPUMEPBL; 000CHOBBIBATH COOCTBEHHBIE CY>KACHUS U BBIBOJBI;

e BHIOMpATh COCOO pemeHus yueOHON 3amadyn (CpaBHHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BHIOMpATh HanOoJee MOAXOMSIINN ¢ YIETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebCKue AeiicTBUSA:

®  HCIONBb30BaTh BOMPOCHl KaK MCCIEJOBATENbCKUA WHCTPYMEHT TO3HaHMS; (OpMYIHpOBaTh BOMPOCH, (HUKCHPYIOUIME MPOTHBOpEYHE, Mpodiemy,
YCTaHaBJIUBATh UICKOMOEC U JAHHOC, (bOpMI/IpOBaTI) TUoTEe3y, apryMCHTUPOBATH CBOIO IMMO3UIIUI0, MHEHUC,

® POBOJUTH CaMOCTOATENHHO CIUIAHUPOBAHHBIN SKCIHEPUMEHT, HMCCIECAOBAaHHE IO YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHUECKOTO OOBEKTa, SIBICHHSA,
Ipo1iecca, BBISIBICHUIO 3aBUCUMOCTEH MEX Iy 00BbEKTaMHU, SIBICHUSIMH, TIPOLIECCAMU;



®  CaMOCTOSITEIHHO (OPMYITHPOBATh OOOOUICHWS W BBIBOJABI IO pe3yJibTaTaM MPOBEACHHOTO HAOIOCHUS, WCCIICOBAHUS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYCHHBIX PE3yJIbTAaTOB, BEIBOJOB M 00OOICHUIA;

®  TIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIBUTATH MIPEIOIOKEHHSI O €70 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanueii:

®  BBIIBIATH ACPUIHUTH HH(GOPMAIUH, JaHHBIX, HEOOXOANMBIX JJIsi OTBETA HAa BOIPOC U JJIS PEIICHUS 33 1a4H;

e BEIOMpaTh MH(OPMALIMIO U3 UCTOYHHUKOB PA3NUYHBIX THIIOB, aHAJIM3WPOBATh, CUCTEMAaTU3NPOBATh U WHTEPIIPETUPOBATh WH(GOPMAITUIO PA3NUYHBIX BHIOB U
(hopM npencTaBIICHUS;

®  CTPYKTypUpPOBaTh HH()OPMAIUIO, IPEACTABIATH €€ B Pa3IUYHbIX (hOpMaX, WILTIOCTPUPOBAThH TPaPUUSCKU;

®  OLICHUBATh HAJEKHOCTh MH(GOPMAIUH 110 CAMOCTOSATENILHO C(HOPMYIIMPOBAHHBIM KPUTEPUSIM.

2) YuueepcanvHvle KOMMYyHUKAGmMu@Hbvle Oeticmeaus, 00ecneyusaom chopmuposanHocms COYUATbHBIX HABLIKOS 00YUAIOUUXCA.

Oomenmne:

® BOCIPUHUMATH W (POPMYIHPOBATH CYKJEHHUS B COOTBETCTBHU C YCIOBUSMH M IENSMH OOIICHHUS; SCHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHHS B
YCTHBIX ¥ MTUCHMEHHBIX TEKCTaX, JIABaTh MOSCHEHMSI 10 X0y PEIIeHHUs 3a/1a4l, KOMMEHTHPOBATD MTOTyUYEeHHBIN pPe3yIbTaT;

e B xo0ae OOCYXXIEeHHS 3aJaBaTh BOIPOCHI IO CYMIECTBY OOCYXIaeMOW TeMBbI, POOJIEeMbI, pelIaeMoil 3aaad, BBICKA3bIBATh HJIEW, HAIleJIEHHBbIE Ha IOWCK
PEIICHUST; CONIOCTABIISITh CBOU CYXKJICHUSI C CYKICHHUSIMU JIPYTHX YYaCTHUKOB JIHAora, OOHApYKUBATh PA3JIMUMe W CXOJCTBO MO3UIINIA; B KOPPEKTHOU hopme
(hopMyJIMPOBAThH pa3HOTIIACHS, CBOH BO3PAKCHUS;

® TIPEJCTABIATH PE3YJIBTATHI PEUICHHS 33Ja4d, SKCIIEPUMEHTa, MCCICIOBAHUS, MPOSKTa; CAMOCTOSATEIILHO BBHIOMpaTh (DOpPMAT BBICTYIUICHHS C YYETOM 3aj1a4
MIPE3eHTANN 1 0COOEHHOCTEH ayAUTOPHH.

CoTpyanndecTBo:

® TIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHJHOW W WHIWBUAYalbHOW pabOThl MPH PEHICHUH Y4YeOHBIX 3aJla4;, MPUHHMATH IEJIb COBMECTHOM
JeSITeNbHOCTH, TIAHUPOBATh OPTaHW3AIMI0 COBMECTHON pabOThI, pacHpelensiTh BHIBI padoT, TOTOBApHUBATHCSA, OOCYXKIATh MPOILECC W Pe3yibTaT paboTHI;
0000111aTh MHEHHS HECKOJIBKUX JIIOEH;

® yYacTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OCyXkmeHus, OOMEH MHEHHH, «MO3TOBBIE IITYpMBI» W WHBIE); BBHINONHATH CBOIO YacTb pabOTHI U
KOOPJMHHUPOBATH CBOM JCWCTBUS C APYTUMH HWICHAMH KOMAaHIbI; OIICHUBATh KAY€CTBO CBOETO BKJIA/Ia B OOIINI MPOAYKT MO KPUTEPHIM, CHOPMYITHPOBAHHBIM
Y9aCTHUKAMHU B3aUMOJICHCTBHSL.

3) Vuueepcanvhvie pezynamugHsie Oeticmaus, obecneyusarom opmuposanue CMblC108bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.

Camoopranuzanms:

®  COCTaBJIATH IUIaH, AITOPUTM PEIIEHH 3a1a4H, BEIOUPATh CIIOCO0 pemieH s ¢ yIETOM UMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOW HH(OpMAITHH.

CaMOKOHTpPOJIb:

®  RBIIaJIETh HABBIKAMH MTO3HABATEIHLHOU PeIIEKCUU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUN U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIBTATOB; BIAJIETh CIIOCO0AMHU
CaMONPOBEPKH, CAMOKOHTPOJIS TIPOLIecca U pe3yJibTaTa peleHrs MaTeMaTHYeCKOH 3a1a4u;

® TIPEIABUICTH TPYJAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PEIICHUH 3a/1a4, BHOCHUTh KOPPEKTUBHI B JISATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJCHHBIX ONMINOOK, BRIABICHHBIX TPYIHOCTEH;

® OIIEHWBATh COOTBETCTBHE pe3yJbTaTa IENd M YCIOBHSM, OOBICHITH HMPUYHHBI JOCTIKEHHS WM HEIOCTIKEHHS Pe3yJbTaTOB JEATEIbHOCTH, HaXOIUThH
OmMOKy, JaBaTh OIIEHKY MPHOOPETEHHOMY OITBITY .



HNPEIMETHBIE PE3YJIBTATDBI
11 KJIACC

OnepupoBaTh MOHATUSIMH: TOUYKA, IPAMAs, IIOCKOCTb.

[TpuMeHS T aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPH PELICHUH TEOMETPHUYECKHX 3a/1a4.

OmnepupoBaTh MOHATUSMU: APAIICTBHOCTD U MEPIEHANKYJIIPHOCTD NPSAMBIX U ITIOCKOCTEH.

KnaccugunupoBaTh B3aMMHOE pacroyioKeHHE IPSAMBIX U IJIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: ABYTPAHHBIA YTOJ, TPaHU OBYTPAaHHOTO yria, peOpo ABYrpaHHOIO Yrila; JHHEHHBIM yroj ABYIPAaHHOTO yIJja; TpagycHas Mepa
JBYTPAHHOTO yTJIA.

OnepnpoBaTh MOHATHSMH: MHOTOT'PAaHHHK, BBITYKIJIBIH M HEBBITYKJIBI MHOTOTPaHHUK, SJIEMEHTH MHOTOTPAaHHUKA, IPaBHIBHBIN MHOTOTPaHHHK.

Pacrio3HaBaTh OCHOBHBIE BH/BI MHOTOTPAaHHHUKOB (TIMpaMu/a; IPU3Ma, IPSIMOYTOIBHBII Mapaulesenumet, Ky0).

KraccupunupoBars MHOTOTpaHHHMKH, BBIOMpask OCHOBAaHMS IS KiIAacCH(HKAIMU (BBITYKJIbIC W HEBBITYKIbIC MHOTOTPAHHHKH; TPAaBUIIBHBIE MHOTOTPAaHHUKY,
IpsIMBIE U HAKIIOHHBIC TTPU3MBI, MTapaJUICIICIIHIIC]IBI ).

OriepupoBaTh MOHATHSAMHU: CEKYIIas INIOCKOCTh, CEYeHHE MHOTOTPAHHHUKOB.

OOBSCHITH IPUHIMIIBI TIOCTPOCHHS CEYSHUH, HCIIONIB3YST METO CIIE/IOB.

CTpouTh ce4eHHs MHOTOTPAaHHUKOB METOJIOM CIICNIOB, BHITIOJHATH (BEIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHHU3Y.

Pemare 3amaun Ha HaXOXKICHHE T'€OMETPHUYECKHMX BEIMYHMH IO 00pas3laM WM aJropuTMaM, MPUMEHSS W3BECTHHIC AHATNTHYECKHE METOABI NPH pPEIICHUH
CTAQH/IAPTHBIX MaTeMaTHYECKUX 3a/1a4 HA BBIYHUCICHUE PACCTOSHUNA MEXKIY ABYMs TOYKAMH, OT TOYKH JI0 MPSIMOH, OT TOYKH JI0 TIOCKOCTH, MEXIY CKPEIIHBAIOIINMUCS
HPSMBIMU.

Pemare 3amaun Ha HaXOXICHHWE T'€OMETPHUYECKHUX BEIMYHMH IO 00pa3laM WM aJropUTMaM, MPUMEHSS W3BECTHHIC AHATUTHYECKHE METOABI NPH pPEIICHHH
CTAQH/IAPTHBIX MaTEeMaTHYECKHUX 3a/1a4 Ha BBHIUMCICHUE YTJIOB MEKIY CKPEITMBAIOIIUMUCS TIPSIMBIMH, MEKIY NPSIMON U TTIOCKOCTBIO, MEXK/Ty TUIOCKOCTSIMH, IBYTPaHHBIX
YTJIOB.

Berancnars 00bEMBI M TIIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMHaa) ¢ IpUMEHEHHEeM (popMyIT; BEIYUCIATh COOTHOIICHHS MEXKAY IUIOMIAISIMHU
MMOBEPXHOCTEH, 00BEMaMu 10TOOHBIX MHOTOTPAHHUKOB.

OrniepupoBaTh MOHATHSMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh M TNIOCKOCTh CHMMETPHUH; LIEHTP, OCh ¥ INIOCKOCTh CUMMETPHU (HUTYPHI.

HW3Brexath, mpeoOpa3oBEIBaTh U HHTEPIPETHPOBATH HH(POPMALIHIO O IIPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (PUTYpax, MPECTaBICHHYIO Ha YePTekax U PUCYHKaX.

[TpumensTs reomeTpuyeckre (aKThl Uil PEUICHHs CTEPEOMETPUYSCKHX 3ajad, MPEIIoJIaraloliiX HECKOJIbKO IIAaroB PEIIeHUs, €CIU YCIOBHS MPUMEHEHUS
3aJjaHbl B IBHOU opme.

ITpuMeHsTh MpoCTENUIINE IPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IIPH PELLIEHUH CTEPEOMETPUYECKUX 3a4a4.

[TpuBOIMTH TPUMEPHI MATEMAaTHYECKHX 3aKOHOMEPHOCTEH B IPUPO/IE U KHU3HH, PACIIO3HABATH MPOSBIICHHE 3aKOHOB I'€OMETPHH B HCKYCCTBE.

HpI/IMCHHTB IMOJTYYCHHLIC 3HAHWA Ha MPAKTHUKE. aHAJIU3UPOBATH PCAJIBHBIC CUTyallUM W TMNPUMCHATH H3YUCHHBIC IOHATHA B MPOLECCE IIOMCKAa PCHICHUA
MaTeMaTHYeCKH C(HOPMYIMPOBAHHOW MPOOJIEMBI, MOJICIINPOBATh peallbHbIE CUTYAIlMd Ha SI3bIKE T€OMETPUH, UCCIEIOBATh MMOCTPOCHHBIE MOJAETH C WCIOJNb30BaHHEM
TrE€OMCTPUUCCKUX MOHATHI 1 TCOpPEM, alrapara aJ'IFC6pI)I; peliaTh MPAKTUYCCKUC 3aa4u, CBA3AHHBIC C HAXOXKXIACHUEM I'COMETPUYCCKUX BEJINYUH.



12 KJIACC

OmnepupoBaTh MOHATUSMH: LUIMHAPHYECKAsl MOBEPXHOCTh, 00pa3yroline LUMIMHAPUUECKON MOBEPXHOCTH; LMIMHIP; KOHUYECKas MOBEPXHOCTb, 00Opa3yomue
KOHMYECKOH MOBEPXHOCTH, KOHYC; chepudeckas OBEPXHOCTb.

PacnioznaBath Tena BpameHus (LWIMHADP, KOHYC, cdepa u map).

OOBSACHATH CIIOCOOBI MTOTYYESHUS TEJ BPAILICHHS.

KnaccupunupoaTsh B3auMHOE pacmoyioskeHue cepbl v IIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IIAPOBOM CETMEHT, OCHOBAHWE CETMEHTa, BHICOTA CErMEHTa; IIApOBOW CJIOH, OCHOBAaHHME IIAPOBOIO CJIOS, BHICOTA LIAPOBOTO CIIOS;
LIapOBOH CEKTOP.

Brraucnate 00bEMBI 1 TUTOLIAIN IOBEPXHOCTEH T BpalIeHHUs, TeOMETPUUYECKUX TeJl C TPUMEHEHNUEM (HOpMyI.

OnepupoBaTh NOHATUSAMH: MHOTOI'PaHHUK, BIIMCAHHBINA B cepy U OMMCAHHBIN 0K0JIO chepsl; cdhepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO BPAILEHUS.

BbIuucisaTh COOTHOIIEHHS MEXY IUIOLIAIMK IOBEPXHOCTEH U 00bEMaMuU TOLOOHBIX TEJI.

N300paxats uzyyaemsle GUrypsl OT pPyKH U C IPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) INIOCKUE YEPTEKH U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX (UTYp: BHI CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHHS TEJl BPAILLICHHUS.

W3Bnexarpb, HHTEPIPETUPOBATH U IPEOOPA30BBIBATH HHPOPMALIMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, IPEICTABICHHYIO Ha YepTexax U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BhInonHATh JeMCTBUS CI0KEHUS] BEKTOPOB, BEIYMTAHHUS BEKTOPOB M YMHOXKEHHSI BEKTOPa Ha YUCIIO, OOBACHATh, KAKUMH CBOWCTBAMU OHH 00J1a1at0T.

[IpumensTh npaBUiIO NapajUIeIenunesa.

OmnepupoBaTh NMOHATUSIMH: ACKAPTOBBI KOOPAMHATHI B NPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpaMH, CKaJIIPHOE IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPBI.

Haxonute cyMMy BEKTOpPOB W IPOM3BEACHHE BEKTOpa Ha YHCIIO, Yrojd MEXAY BEKTOpaMH, CKASIPHOE INPOW3BEACHHUE, PACKIaIbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YPAaBHEHUEM B AEKAPTOBON CHCTEME KOOPIHHAT.

[IpumensTe reomeTpuueckue (GaxkThl A PELICHUS CTEPEOMETPHUYECKHUX 3ajad, HPEANOJararollidX HECKOJIbKO INAroB PELICHUS, €CId YCIOBUS HNPUMEHEHHS
3aJlaHbI B IBHOM (hopMme.

Pemate npocTeiinme reoMeTpUUECKUE 3aJa4l HAa IPUMEHEHNE BEKTOPHO-KOOPAMHATHOI'O METO/A.

Pemats 3a1aun Ha JOKA3aTEIbCTBO MaTEMAaTHUECKUX OTHOIICHUH U HAXOXKICHHE F'€OMETPUUECKUX BEJIMUMH 110 00pa3aM WK aJropuT™Mam, IPUMEHsISI H3BECTHbIC
METOABI NIPH PELICHNUH CTaHAAPTHBIX MAaTEMaTUIECKUX 3a7ad.

[IpumensTs npocreiinme nporpaMMHbIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUIECKUX 3a1ad.

[IpuBoANTH MIPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U XKHU3HH, PACIIO3HABATh IPOSIBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

HpI/IMCHﬂTI) IMOJIYYCHHLIC 3HAHWA Ha HNPAKTHUKE. aHAJIM3UPOBATH PCAJIBHBIC CUTyallUM W MNPUMCHATH H3YUCHHBIC IMOHATHUA B IPOLCCCE IMOMCKA PCHICHUA
MaTeMaTHYeCKH C(HOPMYIMPOBAHHONW MPOOJIEMBI, MOJICIMPOBATh peallbHble CUTYyallMd Ha SI3bIKE TEOMETPHUH, MCCIEeI0BaTh MMOCTPOCHHBIE MOJCIH C UCIOJIb30BAHUEM
TCOMCTPUUCCKUX MOHATHI 1 TCOpEM, alrapara aJ'H‘C6pr; peliaTh MPAKTUYCCKHUE 3a1a4U, CBA3aHHBIC C HAXO0XICHUEM I'COMETPUICCKUX BEJINYHNH.



TEMATHYECKOE IINTAHUPOBAHUME

11 KJIACC
KonauuecTBo yacos
Nen/m | HaumeHoBaHMe pa3aesioB H TeM NPOrpaMMbl Beero KouTpoabubie IpakTnyeckue
padoThI padoThI
1 BBenenue B crepeoMeTpuio 10
) [IpsiMBIe ¥ MIIOCKOCTH B MIPOCTPAHCTRE. 12 1
ITapannenbHOCTh NMPAMBIX U TIIIOCKOCTEN

3 IleprieHIUKYISIPHOCTE TIPSIMBIX M THTOCKOCTEH 12
4 VYTIBI MEXIY IPSIMBIMH U TDIOCKOCTSIMH 10 1
5 MHOTOrpaHHUKH 11 1
6 O0BEMBI MHOTOT'PAHHHKOB 1
7 TloBTOpEHME: CEUEHNS, PACCTOSHUS U YTJIbI 1

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0

12 KUIACC

KoanuecTBO yacoB
Nen/m  HaumeHoBaHue pa3/iesioB U TeM NMPOTrPaMMBbI Beero Kourpoabubie IpakTuyeckue
padoThI padoThI

1 Tena BpamieHus 12
2 OO0BEMBI Te 5 1
3 BexTopbl 1 KOOPAWHATHI B TIPOCTPAHCTBE 10 1
4 [ToBTOpEeHME, 0600IICHIE 7 1

OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 34 3 0




KAJIEHJIAPHO- TEMATHYECKOE ININIAHUPOBAHME 11 KJIACC

K Ilepeuyens 31eMeHTOB =~ OCHOBHBIE BUIbI 1eSITEILHOCTH Bun Hara IIpumeua
0J1-
No coJepKaHus o0yyaronuxcs KOHT  HM3Yy4YeHHs HHe
Tema ypoxa BO
n/n poJast
4acoB
Maa daxk
H T
TOYKa, Ipsimas, AKTYya/Iu3UpPOBaTh (DaKThl U METO/BI INIAHU- 04.09
| OCHOBHBIE TTOHITHSA | IJIOCKOCTb, METpPHH, PEJICBAHTHBIE TEME. E =
<
CTEPEOMETPHH POCTPAHCTEO HoayuaTh npencTaBaeHus O ke
MPOCTPAHCTBEHHBIX (pHUrypax, pazoupars
MpOCTEHIIINE MPaBHiIa U300PAKEHUS ITHX
nepeceKaroIuecs (bp b p P = 06.09
uryp. S
) OCHOBHBIE TTOHATHUS | TIOCKOCTH, M306paskaTh IPAMYIO H IIOCKOCTS Ha i
CTEpPEOMETPUH TepeceKaronuecs DHCYHKE. %
npsiMas ¥ MJI0CKOCTh PacniozHaBaTh MHOIOIPaHHUKH, TUPAMHULY, =
Ky0, Ha3bIBaTh UX JICMEHTHI. - 11.09
3 OCHOBHBIC ITOHATHS 1 Jenats pucyHOK Ky0a, MUpaMuabl, =
CTEpPEOMETPUH HAXOJUTh OIIMOKH B HEBEPHBIX &
N300paKeHUSX.
3HAKOMMTBCS C CEUYCHUSIMH, C METOJIOM 2 s 13.09
4 MHuororpaHHuKH 1 MHororpaHHUKH CJIEZIOB; UCIIOJIB30BaTh JJIsl IOCTPOEHUS g 5
CEUCHHS METOJI CJIC/IOB, KPAaTKO 3aIMChIBAThH
5 CedeHus MHOIOIpaHHUKOB 1 HIary IoCTpOCHUA CCIEHUA. = 18.09
Ceyenus Pacno3naBaTh BHJ| CEUCHUS H OTHOLICHUH, B 5
KOTOPBIX CeUeHHE JIEeNUT pedpa kyda >
CedeHnst MHOTOTPaHHUKOB MHOTOIPaHHUKOB p A peopa Kyoa, & 20.09
6 1 HAXOIUTh TUIOMIAh CEUCHHUSL. &
Hcnonb3oBaTh 110/100ME IPU PEIICHUN
TousTne 06 3a/1a4 Ha OCTPOEHHUE CEUEHUIA. = 23.09
S|
7 AKCHOMBI CTEPEOMETPUH 1 aKCHOMaTHYECKOM 3HAKOMHTBCS C AKCHOMATHYECKUM TOCTpoe- (& &
MOCTPOCHMH HHEM CTEPEOMETPHH, C aKCHOMaMH
CTCpEOMETPpHN. CTEPEOMETPHUH U CIEACTBUAMU U3 HUX. 2 = 27.09
8 AKCHOMBI CTEPEOMETPUH 1 =
AKCHOMBI HNiutrocTpupoBaTh aKCUOMBI PUCYHKAMH U ~
CTCPCOMCTPUH U MpUMepaMH U3 OKPYXKaromield 00CTaHOBKH o 5 ¢ 3009
9 AKCHOMBI CTEPEOMETPUHI 1 CIIENCTBUS U3 HEX = 2




03.10

10 AKCHOMBI CTEPEOMETPHUH
HIEpECEKAIOIINECs, AKTyanu3upoBaTh QakThl 1 METOBI = 06.10
S
1 B3aumHoe pacnonoxxeHue napaeabHble U IUTAaHUMETPUH, PEJICBAHTHBIE TEME, g
>
HPSMBIX B IPOCTPAHCTBE CKpELIMBAIOIINECS IIPOBOJUTH aHAJIOTHU . %
MpsIMBbIE IepeuncasiTe BO3MOXKHBIE CIIOCOOBI =
PAacIoIoKEeHUS ABYX IPSAMBIX B - 10.10
S
HapaﬂHeHLHOCTL MPSIMBIX U MMPOCTPAHCTBC, WIUIFOCTPHUPOBATHL UX HA g
12 . MapaiebHble >
IIJIOCKOCTEW B IIPOCTPAHCTBE HpUMEpax =
TpAMBIC B JlaBaTh onpeneseHue CKpEILMBAOILUXCS =
MIPOCTPAHCTBE;
Hzpa;ieanoc,Tb péx MPSAMBIX, QOPMYITHPOBATH IPU3HAK = 13.10
S
3 [lapaIuIebHOCTD IPSIMBIX 1 o CKPEUIMBAIONIMXCS TIPAMBIX M IPUMEHATH €10 5
. HPSIMBIX 5,
IJIOCKOCTEN B IPOCTPAHCTBE Hpu peHICHUN 3a/1a4 S
Pacno3naBaTth npusMy , Ha3bIBaTh €€ =
DJIEMCHTHI . i 17.10
S
VIJIBI ¢ COHATIPABIEHHBIMH v CTpouTs cedeHus NPpU3MBI Ha TOTOBBIX =
14 TIBIC yepTekax 2
cTopoHamu COHAaIpaBJIEHHBIMU 5
p IepeuncasiTe BO3MOXKHBIE CIIOCOOBI =
CTOpPOHAMH B3aMMHOT'O PACIOJIOXKEHUS MIPSIMON 1
Yron Mexay NpsMbIMH B Vron MexIy > 20.10
15 TJIOCKOCTH BIIPOCTPAHCTB €, IPUBOJUTh L g
IIPOCTPAHCTBE TPAMBIMH B . R
COOTBETCTBYIOIIME MPUMEPHI U3 PEATEHON
IIPOCTPAHCTBE
Yroa Mexay IpsIMbIMH B KUSHI > = 24.10
&
16 HpOCTpaHCTBE JaBaTh onpeneieHue MapajieIbHOCTH E 5
MPSIMOM M IIIIOCKOCTH
[TapamensHoCcTh ®opMyIHPOBATH NMPU3HAK = 27.10
e I . UIOCKOCTEI: MapauIeTbHOCTH NMPSAMON U IITOCKOCTH, 5
apaIeIBHOCTD MTOCKOCTCH napasieIbHbIC YTBEPKACHUE O MPSIMOM TIepecedeHus ABYX %‘
TOCKOCTH IIJIOCKOCTEH, MPOXOIAIIUX YEpe3 nap =
Choficraa aJIJIeTIbHbIE MIPSIMBIE = 07.11
. S
" CBoJiCTBA MapaLIENbHBIX PemaTp npaktudeckue 3agadn Ha =
. napaienbHbIX i =
IOCKOCTEH p " MOCTPOEHNE CEYCHNI MHOTOTPaHHUK <
IIOCKOCTCH aO0BICHATH CITy4au B3aHMHOTO =




[Ipocreitmme PaCTIONIOXKEHHS TIIIOCKOCTEH 10.11
[pocreiimme MPOCTPAHCTBEHHBIE JlaBaThb onpeneseHue napayuieibHbIX E
19 MIPOCTPAHCTBECHHBIE (PUTYPHI ¢urypsl Ha HJIOCKOCTEH; IPUBOAUTD IPUMEPBI U3 >
Ha IJIOCKOCTH IJIOCKOCTH: TeTpasyp, — PCAIbHOM KUSHI I OKPYKAIOMICH 2
00CTaHOBKH, HJUTIOCTPUPYIOIINE
KyO, mapajuienenumnes .
HapajIebHOCTh INIOCKOCTEH.
Hcnoab3oBaTh NpU3HAK NapaJIeIbHOCTH s 14.11
. . BYX IJIOCKOCTEH, CBOWCTBA MapajieIbHbIX
20 [TocTpoenune cedeHMit [TocTpoenune ceueHMit JIBY. N ’ P E;
TUTOCKOCTEH TP pellieHHH 3a/1a4 Ha i
MOCTPOCHHE. =
OO0BACHATD, YTO HA3BIBACTCS MApaICTbHBIM 17.11
MPOEKTHPOBAHUEM M KaK BBITOJIHSIETCS '
MPOEKTHPOBaHKNE QUTYP HA TIIOCKOCTb.
H300paxkaTh B MapayuieIbHON IPOEKIIUN
pa3nYHbIe TeOMETPHIECKHUE PUTYPHI.
MopneaupoBaTh peajbHbIE CUTyallud HA s
. . S3bIKE TEOMETPHH, UCCIEIOBATh
21 [Toctpoenue ceuenuit [TocTtpoenue ceuenuit Thi, A E,
MOCTPOCHHBIE MOAETH C UCIOJIb30BaHUEM 2
FEOMETPUYECKUX TIOHITHH. =
Hcnoab3oBaTh NpH pelIeHAN 3a/1a4 Ha
MOCTPOCHUE CEYCHUH MMOHATHE MapayIebHO-
CTH, IPU3HAKH U CBOMCTBA MapalIeIbHbIX
MPSIMBIX Ha TIOCKOCTH
KontponbHas pabora | HayuuTbcst IpUMEHSTH IPHOOPETCHHBIE 21.11
o teme "[Ipsmble n 3HaHUS, YMEHUS, HABBIKU B KOHKPETHOM
IJIOCKOCTH B JeSITeTbHOCTH =
22 KonTtponbsHas pabota MIPOCTPAHCTBE. g
(D]
[TapannensHOCTH =
HPSMBIX U
10CcKOCTEH"
[TepnieHAUKYISIPHOCTE = AKTYAJU3HPOBATH (HAKTHI U METO/BI IIAHHU- 24.11
1 . HpﬂMOﬁ U IUIOCKOCTH: METpPUH, PEJICBAHTHBIC TEME, IIPOBOANTH >§
epIEHIUKYISPHOCTD MPSIMOM
23 P Yp P TIePICHANKYJIIPHBIC aHajornH. . a
U IJIOCKOCTH OO0BbsICHATDH, KAKOW yToJI HA3bIBACTCS YTIIOM 5
npsMbIe B i

MPOCTPAHCTBE

MCIKAY MCPECCKAOIINMUCH




[Ipsambie napannenbHble U

IIpsambie
napajieiabHbIe U

24 MIePIEHANKYJIIPHBIC K
MePIIeHINKYIISPHBIE K
IJIOCKOCTH
MJIOCKOCTH
IIpsambie
IIpsmbie napannenbHble U
napayuieIbHbIC U
25 NEPIEHANKYIIIPHBIEC K
MePIIeHINKYIISPHBIE K
MJIOCKOCTH
MJIOCKOCTH
ITpuznak ITpuznak
26 MIEPIEHIUKYIIPHOCTH MPSIMON MEPIEeHIUKYIIPHOCTH
Y TUTOCKOCTH MIPSIMOM | TIJIOCKOCTH
[Ipusnak [Ipusnak
27 MePIICHIUKYISIPHOCTH MPSMON MePIeHIUKYIIPHOCTH
U TUIOCKOCTH MPSIMOH U TIJIOCKOCTH
Teopema o psimoit
28 TIePIEHANKYJITPHOM
IJIOCKOCTH PaccMotpeTs 3amaun Ha
MIPUMEHEHHUE PU3HAKA;
Teopema o mpsimoit chopMyIHpPOBaTh U
29 MEPIEeHUKYIIPHON JI0Ka3aTh TEOPEMY O
IJIOCKOCTU NPAMOH,
NEPIEeHUKYIIPHON
Teopema o npsMoit IJIOCKOCTH
30 TIePIEHANKYJITPHOM
IJIOCKOCTH
31 [Tepnenaukynsp u HAaKJIOHHBIE Beectn nomnsrne
pPaccTOSHUE OT TOUKH JI0
- [Iepnenaukynsp U HAKJIOHHBIE IJIOCKOCTH, pacCTOAHNE

OT NpsAMOH 10

MIPSIMBIMUCKPETIINBAIOLTUMHCS MPSIMBIMHU B
MIPOCTPAHCTBE .

JaBaTh onpeeieHne IEPIICHINKYISIPHBIX
MPSIMBIX U IIPSIMOM, MEPIECHAUKYIIPHOM K
IJIOCKOCTH

HaxoauTtp yTisl MEXTy CKPEIIMBAIOIINMUCS
OPSAMBIMU B Ky0 € ¥ TUpamMue

IIpuBoaUTHL MpUMeEPHI U3 PEaATTbHON KU3HU
U OKpY’KarolIeH 00CTaHOBKH,
WITIOCTPUPYIOIINE EPIEHANKYISIPHOCTD
MIPSIMBIX B IPOCTPAHCTB € U
MEPIEHUKYISIPHOCTh NPSMON K IIIOCKOCTH
@®opMyJIMPOBATH TPU3HAK
MIEPIIEHNKYISIPHOCTH MPSIMOM U IJIOCKOCTH,
MPUMEHSTh €0 Ha MPAKTHKE: OOBACHITDH
NepHeHINKYISIPHOCT pedpa Ky0 a u
JUaroHajii ero rpaHu, KOTO pasi ero He Co
JEPKUT , HAXOJUTD AJUHY JUaroHAIN KyOa.
BrruucnaTs BeICOTY NPaBUIIBHOM
TPEYrOIbHON U MPaBUIIBHOU
YETHIPEXYTOJIBHOW MUPAMUJL 1O JJTUHAM
pEdep

Pematp 331241 Ha BEIYKMCIICHUS, CBS3aHHbIC
C IePIEHAUKYIISIPHOCTBIO MIPSIMOM U
TJIOCKOCTH, C MICTIOJIb30BaHUEM TIPU PEIICHUN
TUTAHUMETPUIECKHUX (PaKTOB M
MeTOA0BOOBACHATD, UTO Ha3bIBAIOT
MIEPIICHUKYIISIP OM M HAaKJIIOHHOW M3 TOYKH K
IJTIOCKOCTH; IPOEKIMEN HAKIIOHHOW Ha
MI10CKOCTh OOBICHSTD, YTO Ha3bIBAETCS
PacCTOSIHUEM: OT TOUKH JI0 IIIOCKOCTH;
MeXy Map aJuleTbHBIMU TNTIOCKOCTSAMU;
MEKIy NPSMOU U Map ajieabHOU el

28.11
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33

[lepienauKysIp 1 HAKJIOHHBIC

34

[epnieHnuKySp ¥ HAKIOHHBIE

IIJIOCKOCTH

IJIOCKOCTBIO; MEXKIY CKPEIUBAIOIIIMHCS
MIPSIMBIMU

HaxoauTh 3TH pacCcTOSHUS B IPOCTHIX
CiIy4asx B KyOe, mupamuie, mpusMe.
MopenupoBaTh peaabHbIEe CUTyallnH Ha
SI3BIKE TEOMETPHUH, UCCICAOBATh
MIOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM
reOMETPUUYECKUX MOHITHH.
Hcnoab3oBaTh Mpu pelIeHUH 3a1a4 HA

nocrpoenue ceueHnit reopemy [udaropa,
CBOMCTBA NPSIMOYTOJBHBIX TPEYTOJIbHUKOB

29.12

09.01

35

Yron Mexay npsMon u
IJIOCKOCTBIO

BBectu nonsarue yria
MEX1y MPSMOU U
TJIOCKOCTBIO

36

JIByrpaHHsIi1 yron

37

JByrpaHHbIil yrou

BBectu nmonsarue
JIBYTPAHHOTO YTJIa U €ro
JIMHENHOTO yIiia

PaccMoTpeTs mpumepsl
OCTpOro, IPsSIMOTO,
TYTOTO ABYTPAaHHBIX
YIJIOB

38

[TepneHANKYIAPHOCTH
TIOCKOCTEN

39

[TepieHANMKYASPHOCTH
IJIOCKOCTEH

40

ITepieHAMKYASIPHOCTH
IJIOCKOCTEN

JlaTe onpenencHue
HEePHIEHIUKYIAPHBIX
IJIOCKOCTEH

AKTYyaIu3upoBaTh (aKThl K METO/IbI ITAHU-
METpHH, PEIEBAHTHbIE TEME, IPOBOIUTD
AHaJIOTHH.

JdaBaThb onpenesenune yriia Mexay npsMon
¥ TUTOCKOCTEIO, (hOPMYITHPOBATH TEOPEMY O
TpEX MePIEHANKYIApax U 0OOpaTHYIO K Hell.
Haxoauts yron Mexy npsiMon u
IUIOCKOCTBIO B MHOTOI'PaHHUKE, PACCTOSHUE
OT TOYKH JO PSIMON Ha TUIOCKOCTH,
HCIIOJIB3Ys TEOPEMY O TPEX
neprieHauKysipax.[IpoBoauTs Ha yepTexe
NEPIEHTUKYIISP: U3 TOUYKH Ha IPAMYIO; U3
TOYKHU Ha TIOCKOCTb.

JlaBaTh onpenesneHle ABYTPAaHHOTO yriia U
ero 31eMeHTOB.OO0BACHATH paBEHCTBO BCEX
JUHEHHBIX YTJIOB IBYTPaHHOTO yIia.

HaxoauTtp Ha yepTeke IBYrpaHHbIN yroi
npu pedpe MUpaMuIbl, TPU3MBI,
napajuiesienuneaa

JlaBaTh onpeaesieHue yria MexXIy
IUIOCKOCTSIMH .

JlaBatb onpenesneHue 1 (popMyIHpPOBaThH
NMPU3HAK B3aHMHO NEPICHANKYISAPHBIX
IJIOCKOCTEH

HaxoauTth yribl MeXy INIOCKOCTSIMU B
Ky0 € 1 mupamue

Hcnoab30BaTh pH peLICHUN 3a1a4
OCHOBHBIE TEOPEMBI U METOJIbI INTAHUMETPHN

Texymmit

12.01

Texymuit

16.01

Texymuit

19.01

Texymuit

23.01

Texymmit

26.01

Texymmit

30.01




MOI[eJII/IPOBaTB PCAJIBbHBIC CUTYAalluu Ha

02.02

PaccmoTpeTs 3a1auu B =
41 TeopeMa 0 TpeX KOTOPBIX UCIIOIB3YETCS SA3BIKE TCOMETPHH, HCCIAEA0BATD 110 g
>
TepIEeHANKYISIpaX Teopema CTPOEHHBIE MOJIETH C NCTIOJIh30BAaHUEM <
FCOMETPUYECKUX TOHATUN =
Hcnonb3oBaTh Ipy pelIeHUH 33729 Ha
IIOCTPOCHHUE CCUCHUH CO OTHOLICHHUS B PSIMO | 06.02
42 Teopema o Tpéx YTOJIBHOM TPEyTOJIbHUKE i
MIEPIICHIUKYJIIPax X
H
= 09.02
N E
Teopema o Tpéx g
43 2
MIEPIICHIUKYJIIpax 2
=
KontponbHas pabora no | Hay4uuThcs IpuMEHSITh IPHOOPETCHHBIC 13.02
TeMaM 3HAHUS, YMEHUS, HABBIKY B KOHKPETHOM
"IleprieHIUKYISIPHOCTH eSATeITLHOCTH ’E
44 KonTponbHas pabora MPSIMBIX U TUIOCKOCTER" >
" o
u "YTIBl MEXIY =
MPSIMBIMU H
IJIOCKOCTSIMU"
Bgectu nonsaTue AKTyanu3upoBaTh QakThl 1 METOBI = 16.02
E
MHOTOTPaHHHKA, €T0 IUTAaHUMETPHH, PEJICBAaHTHBIE TEMeE
45 [TonsiTue MHOTOTpaHHUKA p ’ PHH, P > i
3JIEMEHTOB NpOBOAUTH aHaNoruu./laBatp &
omnpeaejieHUe Napalieienumnena, =
I[aT], MOHSITUE TPU3MBI pacno3HaBaThb €ro BUIbI U N3y4aTh § 19.02
46 [Tpusma CBOIiCTBa S s
=
JaBaTh onpeneneHue Mup aMUIbI,
Bgectu nonstue Pacmo3HABaTh BUJIbI TUPAMUI, 26.02
- . NPSAMOYTOJIBHOTO ¢dopmyaupoBaTh CBOHCTB a pébep, TpaHeit n = S
SIMOYTOJTEHBIH N
47 pAMOY napasuieenuea BBICOTHI IIPABMIIBHOM rp avuapiHaxoants S
napaJuIeseTIe]] o o =
TUIOMIAb TIOJTHON M OOKOB O MMOBEPXHOCTH &

nup amusl JlaBaTh onpenesienue




Iupamuna. [IpaBuibHas

JHoka3zatb TeopeMy 0
IUIOIaad OOKOBOM

48 Iapamma MTOBEPXHOCTH
MTUPAMUTBI
[TonsiTue MpaBUIBHOTO
49 [IpaBunbHBIE MHOTOTpaHHHKA.
MHOTOTPaHHUKH
BripaboTaTh HaBBIK
50 [IpaBunbHEIC peuieHus 3aaa4
MHOTOTPaHHUKH
ITonsiTne cummeTpust
51 CummeTpus B MPOCTPAHCTBE OTHOCUTEIBHO TOYKH,
NPSAMOM, MIIOCKOCTH.
Brruucnenue sneMeHTOB Pewats 3axa<u mo
52 MHOTOIPaHHUKOB: pEOpa, AAGHHBIM TEMaM
JIMArOHAIN, YTIIBI
[Tmomans 60koBOM Hoka3zatb TeopeMy 0
MOBEPXHOCTHU U MOJTHOU Ionaau 0OKOBOH
MIOBEPXHOCTHU MPSIMOU MOBEPXHOCTHU
53 MIPU3MBI, TUTOIIAAb MUPaMUATIBI
OCHOBaHMM, Teopema o
0OOKOBOI1 MIOBEPXHOCTH
NPAMOM MPU3MBI
[Tnomane 60xk0BOM Beectu nonsrue
MOBEPXHOCTHU U MOBEPXHOCTHU YCEUEHHOU MUPaMUAbI
54 MPAaBIIIBHON MTHPAMHUIBL,

TeopeMa O TUIOIIa U OOKOBOH
MOBEPXHOCTH YCEYEHHOMN
MUPaMUATIBI

YCEUE€HHOM MUP aMUJIbl, Ha3bIBaTh €€
3JIEMEHTHI

DopMyIHPOBATH TEOPEMY O ILIOIIATU
OOKOBOI1 MOBEPXHOCTH MPABUIBHOMN
yCEUEHHON MUPAMHUTIBL.

Pematp 3a1a4n Ha BEIYKCIICHUE, CBSI3AHHbBIC
C MMpaMHIaMH, a TaKXKe 3a/1a4H Ha TIOCTpoe-
HUE CEYECHUM.

JaBaThb onpeaesieHne IpU3Msbl,
pacno3HaBaTh BUIBI IPU3M, H300pakaTh
MIPU3MEBI Ha YePTEKE.

HaxoauTs 1Iomais oJiHoM Wi 00KOBOM
MIOBEPXHOCTHU MPU3MBL.

H3yuyaTh cooTHOIIEHUS Diiepa I Yucia
pé06ep, TpaHel U BEPIIMH MHOTOTpaHHUKA.
H3yuyaTh BUABI IPAaBUIBHBIX MHOTOTPAHHHU-
KOB, X Ha3BaHUSI U KOJUIECTBO TPAHCH.
HN3yyaTh CHMMETPHIO MHOTOT'PAHHHUKOB.
OOBSICHATDH, KaKUe TOUYKH HA3BIBAIOTCS
CUMMETPUYHBIMHA OTHOCUTEIHHO JaHHOH
TOYKH, TIPSIMON WJIH TUTOCKOCTH, YTO Ha3bIBa-
0T [IEHTPOM, OCBIO HJIH IJIOCKOCTHIO CIMMe-
Tpu# (QUTYPBHL.

IIpuBoAUTHL NPUMeEPBI CHMMETPUIHBIX
(GUryp B apXUTEKType, TEXHUKE, TTPUPO/IE.
MopneaupoBaTh peajabHbIE CUTYyallud HA
SI3BIKE TEOMETPHH, FICCIIEIOBATh
MIOCTPOEHHBIE MOJICIIH C UCIIOJIb30BAHUEM
FEOMETPUYECKUX TIOHATUN, UCTIONB30BATh

mo1o06re MHOTOTPaHHUKOB
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HayuuTbcsi IpUMEHSITh TPHOOPETCHHBIC = 05.04
55 Konrtponbnas padoTa no 3HAHUsSI, YMEHHSI, HABBIKM B KOHKPETHOM =f
>
teme "MHororpanHuku" JEATEIbHOCTU gg
H
AKTYaTu3upoBaTh PAKTHl U METOABI 09.04
. BBectu monsarue y p b A =
56 [TonsTue 06 00BEME . IUIAHKMETPHH, PEJIEBAHTHbIE 5 =
00béM " = H
TeMeOOBACHATH, KaK N3MEPSIIOTCS 00bEMBI
BbipaGoTaTh HaBBIK Tell, IPOBOJS AHAIIOTUIO C U3MEPEHUEM 12.04
57 O6BEM HpaMu/Ib! pelieHus 3a1a4 IUIOIIA/ICH MHOTO YTOJILHUKOB
=
i 5 16.04
58 O6BEM MHPaMHIB] (I)Ol.)'MyJII/II)OBaTb OCHOBHBIE CBOMCTB a = 6.0
00béMoB U3yuaTh, BHIBOAUTH (POPMYJIbI é 19.04
59 O6bEM nupaMu bl 00BEMa TpsAMO YTOJIBHOTO NapajieienuIesna, )
60 O6BEM MUpaMHIIBI MIPU3MBI U IIHP aMHIbl BRIYHCIATH 00bEM 23.04
MPU3MBI U TIHP aMUJIBI TI0 UX 3JIEMEHTaM
61 OGBEM IPU3MBI BripaboTaTh HaBBIK R 26.04
IpumensTh 00BEM TSI peLICHUS
perieHus 3aga4d
62 O0BEM pU3MBL CTEPEOMETPUYECKHUX 3a/1a9 U JIJIsI 03.05
HaXOXKICHUS] TEOMETPUUECKUX BEINUNH = 07.05
MogaeanpoBaTh peajbHble CUTyallud HA E‘
. SI3bIKE TEOMETPUH, HCCAET0BATH e
63 OO6BEM PU3MEL
MOCTPOEHHBIE MOAEIH C UCIOJIB30BaHUEM
r€OMETPUUYECKUX TTOHSITUI
HayuuThbCs MpUMEHSITh TPHOOPETCHHBIC 14.05
KonrponeHas paboTa 1o y p bHObp N =
i 3HAHMSI, YMEHHUSI, HABBIKM B KOHKPETHOM
64 teme "O0BEMBI ¥ ’ P i
" EATCIILHOCTH 5
MHOTOTPaHHUKOB =
[ToBTopenue, 0600IICHNE Pemars 3amaun nmo CTpouTs ceyeHne MHOTOIPaHHUK @ METOJIOM 17.05
65 CHUCTeMaTH3alys 3HaHUH. JTAaHHBIM TEMaM cienoB ./laBaTh onpe/eeHne PacCTOSTHUS

[TocTpoenue ceuenuii B
MHOTOTpaHHUKE

Mexay ¢urypamu .HaxoauTs paccrosinue
MEX]y IIap aJuIeIbHBIMU IFIOCKOCTSIMH,




[ToBTOpeHme, 0600IICHIE Pemats 3amaun mo MEXTy TTIOCKOCTHIO M TIap aJIeITLHOM e 21.05
CUCTEeMAaTH3aIlUs 3HAHUM. JTAaHHBIM TeMaM MPSIMOH, MEKAY CKPEIIUBAIOITUMHUCS
Briuncnenne paccTosiHUM: psMbIMH CTPOMTh JTHHEHHBINA yTOI
66 MEX/Ty IBYyMSI TOYKaMH, OT 1 JIBYTPAHHOTO YTJIa Ha YePTEKE
TOYKH JI0 IPSIMOH, OT TOYKH MHOTOTPAHHUK a U HAXOJIUTh €TO BEITUYNHY
710 TUIOCKOCTH, MEXTY .HaxoauTh yrisl MeXIy MIOCKOCTSIMH B
CKPEIUBAIOITUMUCS MHOTOTPaHHUK ax
MIPSIMBIMHU
HayuuThbcsi IpUMEHSITh TPHOOPETCHHBIC N 23.05
67 HroroBas KOHTpOJIbHAS | 3HAHUS, YMEHUS, HABBIKY B KOHKPETHON E
pabota JESATSILHOCTH =
=
[ToBTOpEeHmE, 0600IICHIE Pemats 3amaun mo YMeTb 0000111aTh U CHCTEMATH3HPOBATH
CUCTEeMAaTH3aIlus 3HAHUM. JTAaHHBIM TeMaM 3HAHUS TI0 IPOHICHHBIM TEMaM H
Brruncnenne yrios: Mexy UCIIOJIb30BaTh UX IPH PEIICHUN IPUMEPOB U
68 CKPEIUBAIOITUMHUCS 1 3aad. i
MPSIMBIMU, MEXTY TIPSIMOH U X
TJIOCKOCTBIO, IBYTPAHHBIX =
YTJIOB, YTIIOB MEXITY
TUIOCKOCTSIMH
OBLIEE KOJIMYECTBO YACOB 68
1O ITPOI'PAMME
KAJIEHJAAPHO- TEMATHYECKOE INIJIAHUPOBAHMUE 12 KJIACC
Ilepeyenn OcHOBHbIE BH/IbI 1€ATEJILHOCTH Bun Hara I[Mpumeua
Ne Tema ypoka K-Bo 3J1€eMEHTOB o0yyaronuxcs KOHT  HM3Yy4YeHHs HHe
n/n 4acoB coJepKaHus po.ast
Inan | @akr
AKTYyaJIM3UPOBaTh (DAaKThl K METO/IbI IITAHU- Texym =~ 04.09
1 Cdpepa 1 map 1 Cdepa n map: METpHH, PEIEBAHTHEIE TeME, IPOBOANTH Wit

LICHTp, paauyc,
IaMeTp; TUIOIIAIb

AHaJIOTHH.
JaBaTtp onpenesnenus chepsl U mapa, UX LUEHTPA,




MTOBEPXHOCTH

panuyca, TuaMeTpa

chepsL. Onpenensitb chepy kak Gurypy BpaieHus
OKPYXHOCTH.
HccaenoBats B3auMHOE pacnojokeHnue chepsl u
B Bzanmuoe P bep Texymg 11.09
3aUMHOC PACIIOIOKCHHC IUIOCKOCTH, ABYX c(hep, HIIICTPHPOBATH 3TO Ha .
cepbl M MIOCKOCTH PpacIoNokeHHC YepTekKax U PUCYHKAX. 1
cchepsr u ®opMyJIMPOBATH OIPEJIEIICHUE KacaTeIbHON
IJI0CKOCTH; IJIOCKOCTH K cepe, CBOMCTBO U MPHU3HAK Texym =~ 18.09
Nzobpaxenne chepsl, mapa N N
KacaTeybHas KacaTeJIbHOM MJIOCKOCTH. ui
Ha mockoctd. CeueHust
mapa TUTOCKOCTH K cepe;
rTomamh cheps. 3HAKOMMTBCS C Ie0Ie3NUECKIMU JINHUSIMU Ha
chepe
Humuaapryaeckas Hunmuaapudaeckast Texymr | 25.09
MOBEPXHOCTH, 00pa3yromne MIOBEPXHOCTH, ui
IATUHAPAICCKON obpasyromne
MTOBEPXHOCTH, OCh MWTAHAPUIECKON
WIHHPUYECKOM MOBEPXHOCTH, OCh
MTOBEPXHOCTH MWTAHAPAIECKON
Hunmuaap: ocHOBaHUS U ITOBEPXHOCTH. OO0BbSCHATD, UTO HA3BIBAIOT LIWJIMHIPOM, Texymr | 02.10
06pasyiomas u 0ch; TUIOMA/b OCHOBAHHS H I/I3y:1aTb, 00BSICHATD, KaK MOYIHUTh IMITHHAD
N N MyTEéM BpallleHus MPSMOYTOJIbHUKA.
OOKOBOU M TIOJHOM bokosast Y patil PAMOY
BuIBOIUTH, HCIOJIB30BATH (OPMYIIBI IS
[IOBEPXHOCTHU ITOBEPXHOCTD, o
6 BBIYUCIICHHS TUTOMAIH OOKOBOM OBEPXHOCTH
o0pasyro1as 1 och;
pasyrom 7 1MIMHApA. Texym = 09.10
W300paseHne WHInHApa Ha nioma/b 60KoBOH H3yuaTh, pacno3HaBaTh pa3BePTKy LAIMHAPA. Wi
mockoctu. Pa3BépTka H TIOJTHOHU H300paxkaTh MWIMHIP U €r0 CEYSHUS TUIOCKO-
ummHapa. CedeHns TTOBEPXHOCTH. CTBIO, IPOXOIAIIEH Yepe3 ero OCh, MapajuIeTbHON
AP (IIOCKOCTBIO, WM TEPIECHIUKYISIPHON OCH.
MApAIeNBHOR HTH HaxoauTh ruiomaam 3TuX ceueHui
Mep e HKY TAPHOI 0CH MopaenupoBaTh pealibHbIC CUTYAIH Ha S3bIKE
THEPA) TCOMETPHH, HCCJIEN0BATH TIOCTPOCHHBIE MOJICITH
C MCIOJB30BaHNUEM T'€OMETPUUECKUX MOHATHI
Konnueckas OOBSICHATD, KaKO€ TEJIO HAa3BIBAIOT KPYTOBBIM Texym  16.10
MTOBEPXHOCTD, KOHY COM, Ha3bIBaTh €T0 DJIIEMEHTHI ui
Konundeckast moBepXHOCTB, o0pa3yromue H3yuathb, 00BACHATD, KaK 110 JIYIUTH KOHY C
KOHMYECKOI MyTEM BpalleHHUs IPSMOYTOJIBLHOTO TPEYTOIBHUK

IMOBEPXHOCTHU, OCh

a.




Y BEpIIUHA H300paxkaTh KOHY C U €T0 CEYEHHUS TUIOCKOCTHIO,
KOHUYECKOH MIPOXOJAIIEH Yepe3 0Ch, U MIIOCKOCTHIO,
MTOBEPXHOCTH. MePIICHINKYISPHON K OCH
OCHOBAHHE u | A3y4yaThb, pacno3HaBaTh pa3BEPTKY KOHyca Texkym = 24.10
BepIINHA, BuIBOIMTH, HCIOJIB30BATH (POPMYIIBI JJIS it
oOpasyiolas ¥ och; BBIYMUCIIECHHU ILIOIANU OOKOB O IOBEPXHOCTH
8 Konyc mIomaae OOKOBOW | KOHyCa .
u nojHoit = HaxomauThb IUI0IIAIM CEUSHUM, TPOXOSIIINX
MTOBEPXHOCTH. Yyepes BepIIMHY KOHYCa WM TepIeHANKYIISIPHBIX
€ro ocu
o0Opasyronue u OO0bsICHATD, KAKOE TEJIO HA3BIBAETCA YCEYEHHBIM | Tekym — 07.11
i . BBICOTA; OCHOBaHUs | KOHY coMM3y4aTh, 00bACHATH, KaK €TI0 I10 uit
9 Yceu€HHBIN KOHYC R N
U 0oKOBas JIYYWTH ITyTEM BPAILCHUS IPAMOYTOIBHON
IIOBEPXHOCTb. Tpaneunu
N3obpaxenne Ten BLIBOIUTEL, NPUMEHSATE GOpMyIy Uit Texym  14.11
BpallleHus Ha BBIYMCJICHUS T10IAAN 60KOBOI/I IMOBEPXHOCTH Hit
IUIOCKOCTH. YCEUEHHOI0 KOHyca
PazpépTka
MUTAHPA "
koHyca.CedeHus
N3obpaskenne KoHyca Ha
i KOHYycCa
10 miockocTH. PazBépTka
(TmocKocCThIO,
KOHyca. 9
napayuieIbHON
OCHOBAaHHIO, u
TUIOCKOCTBIO,
MPOXOsIIel depe3
BEPILIHHY )
KoMOuHanun Tell  AKTyaJu3HpOBATh (PaKThl U METOJbI IUIAHH- Texymy | 21.11
BpaILEHUS W METPHH, peJIeBaHTHBIE TEME, TPOBOJANTH uit
MHOTOTPaHHUKOB. aHAJIOTHH.

11

KoMmOunanus Ten BpameHus
¥ MHOTOTPaHHHUKOB

PemaTh crepeoMeTpUUYeCKUE 3a/1a4M, CBSI3aHHBIC
C TeJIaMH BPAIICHUs, IOCTPOCHUEM CEUYCHUH Tel
BpaIlleHHs1, ¢ KOMOWHAIIMSAMHY Tell BPAICHUS U
MHOTOTPaHHUKOB Ha HAXOXKICHUE
T€OMETPHYCCKUX BEIHYUH.

Hcnoab3oBaTh MpH pelicHUN CTEPEOMETpUYC-




CKHX 3aJ1a4 IMIIAaHUMCTPUYCCKUC (baKTLI 1 MCTOObI
3aJladyd Ha BBIYUCIICHHUEC U JOKA3aTCIIbCTBO.
MOI[eJII/IPOBaTB PCAJIBHBIC CUTYAllU Ha A3BIKE

reoMETpUuHr, HCCJIEA0BATDH ITIOCTPOCHHBIC MOACIIN
C UCIIOJIb30BAHUCM I'COMETPHUICCKUX IIOHATHHI

MHororpasHuK, Texym = 28.11
. ONMCaHHBIN 5051
MHororpaHHuK, OIMCAHHBIHA
0K0J10 chephl;
okouo cdepsr; chepa,
12 cdepa, BiMcaHHas
BITMCAaHHAsl B MHOT'OIPaHHUK
B MHOTOTPaHHUK,
WM B TEJIO BPAIICHUS
WIIH TEJI0
BpaIleHusl.
ITonsTue 00 AKTyaJau3upoBaTh (PaKThl U METOJIBI TUIAHH- Texymy | 05.12
06béMe. OCHOBHBIE = METPHUH, PEJICBAHTHBIE TEME, TPOBOAHUTH mit
CBOMCTBa 00BEMOB | AHAJIOTUH.
IMousTre 06 0OLEME. Ten. Teopema 06 BbIBOAMTH, HCI0JIB30BATH (GOPMYIIBI 00HEMOB:
13 OcHOBHBIE CBOMCTBa 00BEMe TIpH3MBL, LTMHIPA, HUPAMHUJIEL, KOHyCa,
i yCeuEHHOM MUpaMHIBI U YCEYEHHOTO KOHYCA.
00BEMOB Ten MPSIMOYTOJIEHOTO
PemaTth crepeoMeTpruyecKkie 3a1a4u, CBI3aHHbIC
TApAICICINIICAA ¢ ppypcenneM 06BEMOB.
. CICACTBIA U3 @opmyampoBaTh ONpPE/IEEHHE APOBOTO
HEC. CErMEeHTa, IapOBOTO CJI0s, IIAPOBOr0 CEKTOPA.
O6béM nununapa, IIpUMeHATH GOPMYIIBI 11 HAXOXKIAECHUS Texkym — 12.12
14 O6BéM MIMHpa, KOHyca KOHYca. 00BEMOB IIAPOBOTO CErMEHTA, IIAPOBOTO CEKTOPA  Hif
Pemats crepeomerpuyeckre 3a1a4n, CBSI3aHHbIC
O0Bém mapa u ¢ 00BEMOM map a v mwionaaso cheps Texym — 19.12
TUIOIIAAb CEpPHI. MoneupoBaTh peaqbHbIe CUTYallUuU Ha S3bIKE i
Ceyenuns nummHapa r€OMETPHUH, UCCIEN0BATH 110 CTPOCHHBIE MOJIEIIN C
(mapauiensHo 1 HCIIOJIb30BAHUEM IT'€OMETPUYECKUX ITOHSATUH .
HEPUCHIUKYTAPHO  Agryaam3ampoBaTh (HakThl U METOJIBI
15 OO6Bém mapa u iomasb OCH), CeYCHHsI IUIAHMMETPHH, PEJIEBAHTHEIE TEME, IPOBOAUTH
cdepsl KOHYycCa R —
(mapasenbHoe

OCHOBAHHIO U
npoXoJislIee uepes
BEPILINHY ), CEUYCHUS
mapa.

Pemartp crepeomeTpruyecKue 3a1auu,
CBSI3aHHBIC C CO OTHOIIIEHUEM 00BEMOB U
MTOBEPXHOCTEH MOTOOHBIX TENl B IPOCTPAHCTBE
MopneaupoBaTh peajabHbIE CUTYyalld Ha SI3bIKE




reoOMETPUH, UCCIICOAOBATH ITIOCTPOCHHBIE MOACIIN

[Mono6HbIE Tena B C WCIIOJIb30BAHNEM I'eOMETPHUYCCKUX MTOHITHI Texkym = 26.12
MIPOCTPAHCTBE. 5
ITonoOHbIE TENIA B pocTp nu
CooTtHomeHus
MIPOCTPAHCTBE.
MEXTy TUIOMIAISIMA
16 COOTHOIIEHUS MEXKTY N
. MTOBEPXHOCTEH,
TUIOMIAIIMU TIOBEPXHOCTEH .
Ijl A p ’ o0BEMaMHu
00BEMaMu MOTOOHBIX TEI
IMOTOOHBIX TEI.
KonTtponbsHas pabora 1o Texymy | 09.01
R i Hayuutbcst mprMeHsITh PUOOPETCHHBIC 3HAHHS, =
17 Temam "Tena BpamieHus" u . 15054
" " YMEHHSI, HABBIKH B KOHKPETHOHN EATEITbHOCTH
OOBeMsI Ten
BeKTop Ha II0CKOCTH 1 B BexkTop Ha AKTyanu3upoBaTh QakThl 1 METOIBI Texym  16.01
18 OCTPAHCTEE IUTOCKOCTH U B IJIAHUMETPUH, PEIEBAHTHLIE TEME, IIPOBOAUTD Hit
i} HCTB
poctp MIPOCTPAHCTBE. aHajoruu
Crnoxxenue u Texym — 23.01
CroxxeHne u BIYMTaHUE OnepupoBaTh MOHSATHEM BEKTOD B N
19 BBIYUTAHHE ui
BEKTOPOB MIPOCTPAHCTBE.
BEKTOPOB.
VMHOXCHHE BEKTOpa Ha YMHOKEHHE ®opMyJIMpPOBATH IPABUIIO NapaiesIeune1a Texym  30.01
20 oo BEKTOPA HA YHCIIO.  [IpH CIIOKEHHUH BEKTOPOB wit
Paznoxenue BekTopa 1mo IIpaBuiio CriaabiBaTh, BHIYUTATH BEKTOPHI, YMHOXKATH Texymy | 06.02
)1 TpEM HEKOMILTAHAPHBIM napajuiejenunesa. | BEK TO p Ha YUCIIO uit
BekTopaM. [IpaBuiio
NMapasiesenunena HN3y4yaTh OCHOBHbBIEC CBOMCTB @ 3TUX
onepauuii/laBaTh onpeaeneHue NpsIMOyTroabHON 3.0
Pemenue 3amay, CBsI3aHHBIX C CHCTEMBI KOOPIMHAT B TIPOCTPAHCTBE Tekyin .
22 [IPUMEHEHUEM IIPABUIL um
JCUCTBUI C BEKTOPAMH Bbipa3suTh KOOpIUHATHI BEKTOpA Yepe3
[IpssMoyToibHASI cHCcTEMa IIpssMoyrobHAst KOOPAHMHATBI €T0 KOHIIOB Texymy | 20.02
KOOPJIMHAT B TIPOCTPAHCTBE. cucTemMa ui
23 KoOp/IHHATEI BEKTOA. KOODJIMHAT B BbIBOIMTH, HCII0JIBL30BATH (DOPMYJTY [ITHHBI
IIpocreiiiue 3aga4uu B MPOCTPAHCTBE.
BEKTOPA U PACCTOSIHUS MEXK]Ty TOUKAMH.
K MHATaxX
0OpA BoipaxkaTth ckajlspHOE MPOU3BEICHUE BEKTOPOB
24 YToJ MEKIy BEKTOPaMHU. Yron Mmexay 4epe3 UX KOOPAMHATBI, BEIYUCIIATH YTOJl MEXKLY Texyur  27.02

CkansipHOE TIPOU3BEICHHE

BEKTOPaAMHU.

ABYMS BCKTOpaMH, IBYMs IIPAMBIMU.




BEKTOPOB HaxoguTts yroy Mexry MpsiMON U TIOCKOCTBIO, ui
YTOJI MEXAY IBYMS ITOCKOCTSIMHU
Boruncnenue yrnop = AaHATUTHYCCKUMHU METOJAMHU. Texymg 05.03

Brruncnenne yrioB Mexmy N
25 MEXTy PSIMBIMA U ui

HPAMBIMH U INIOCKOCTAMH LTOCKOCTSMI. BoIBOAUTH, HCTIOJIB30BATH GOPMYJIY PACCTOS-

HUS OT TOYKH JIO TUTOCKOCTH

KoopanHaTHO-BEKTOPHBIH Texym | 12.03
26 METOJ, IIPU PELICHUN ui

TeOMETPHYECKUX 3324

KonTtponbsHas pabora 1o Texym | 19.03
27 TeMe "BekTopsl u Hayuutscs npuMeHsITh NpUOOpETeHHBIC 3HAHUSA, | MH

KOOPJIMHATHI B YMEHUSI, HABBIKH B KOHKPETHOHN EATEITbHOCTH

mpocTtpaHcTse"

[ToBTOpeHue, 0600IMICHNE 1 permaTh reoMeTprdeckue 3amxadn EI'D; Texymy | 02.04

CUCTeMaTHU3aIus 3HaHUH. MTPOBOJIUTH CAMOOIICHKY COOCTBCHHBIX ACHCTBUN | Wi
28 OcHoBHbIE (HUrypBI, (haKThI,

TEOpEMBI Kypca

TUTAHUMETPHH

[MoBTOpenue, o0o0IICHUE U pemaTts reomeTpuueckue 3aaaun EI'D; Texymg 09.04

cucTeMaTu3alus 3HaHUMU. MIPOBOJIUTH CAMOOIICHKY COOCTBCHHBIX NCUCTBHIA = Wi
29 OcHoBHbIe PUTYPBI, HaKTHI,

TEOpPEMBI Kypca

TUTAHUMETPHH

[ToBTOpeHue, 0600MICHNE 1 permaTh reoMeTpudeckue 3amxadn EI'D; Texyt 16.04
30 CUCTeMaTH3aIus 3HAHUH. MTPOBOJIUTH CAMOOIICHKY COOCTBCHHBIX ACHCTBUN | Wi

3agaun IIaHUMETPUN U

METO/TbI UX PEIICHUS

[ToBTOpeHue, 0600MICHNE 1 permaTh reoMeTprdeckue 3amxadn EI'D; Texym | 23.04
31 CUCTeMaTH3aIus 3HAHUH. MTPOBOJIUTH CAMOOIICHKY COOCTBCHHBIX JICHCTBUN | Wi

3agaun IIaHUMETPUN U

METO/TbI UX PEIICHUS

[MoBTOpenwue, o0o0IICHUE U peuaTts reomeTpuueckue 3aaauu EI'D; Tekymg 07.05
32 cucTeMaTu3alus 3HaHUMN. MIPOBOJIUTH CAMOOIICHKY COOCTBCHHBIX NCUCTBHA = Wi

OcHoBHbIE GHUTrypsI, (haKThI,
TEOpPEMBI Kypca




CTEpEOMETPHUH

VITOroBast KOHTPOTbHAS HayuuThbcst NpUMEHSTh MPHOOPETEHHBIC 3HAHMS, | TeKyII 14.05
33 paGota 1 YMEHUSI, HABBIKU B KOHKPETHOMN JCSITCIHHOCTH ui
TosTopenue, 060GmeHHe 1 pemats reomeTpudeckne 3agadn EI'D; Texym | 21.05
34 CHCTEMATH3AINS 3HAHMI 1 MIPOBONTH CAMOOLICHKY COOCTBCHHBIX ACHCTBUN | Wi
OBILIEE KOJIMYECTBO HACOB 34

I10 ITTIPOI'PAMME
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