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HOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamma yuebHOro kypca «I['eomerpusi» 06a30BOro ypoBHS IS
oOyvaromuxcs 10 —11 kimaccoB paspaborana Ha ocHoBe DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTELHOIO CTaHJapTa CpeaHero oluiero oOpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH, MPEIBABISIEMBIX K MaTeMAaTHYECKOMY
o0pa30BaHWI0, W TPAgULUi pocCcUilcKoro oOpa3oBaHus. Peanuzanuss HporpaMmbl
o0ecrieurBaeT OBIAJCHUE KIIOUEBBIMU KOMIIETEHIIUSIMHU, COCTABIISIOIIUMUA OCHOBY IS
caMOpa3BUTUS W HENPEPBIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh OOIIEKYIBTYPHOTO,
JUYHOCTHOTO M MIO3HABATEILHOTO Pa3BUTHS JTMYHOCTH O0YJaIOIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca reOMETpHH Ha YPOBHE CPEIHETO OOIIeTr0 00pa3oBaHUs
o0yCJIOBJICHA TPAKTUYCCKOM 3HAYUMOCTBIO METANPEAMETHBIX W MPEAMETHBIX
pe3yJIbTaTOB  OOy4YCHUS TCOMETPUU B  HANPaABICHUM JIMYHOCTHOTO  Pa3BUTHS
oOydarommxcs, (GopMupoBaHus (YHKIIMOHAILHONH MAaTEMaTHYECKOH TPaMOTHOCTH,
U3ydeHUsl JIPYruX Y4YeOHBIX NUCIUIUIMH. Pa3BuTHe y 0OydYaromuxcs MpPaBHIbHBIX
NPEJCTaBIEHUH O CYNIHOCTH ¥ TPOUCXOXKIACHUM TI'C€OMETPHUECKUX aOCTpaKIIHiA,
COOTHOIIICHHH PEAlbHOTO M HWICAIBHOT0, XapaKTepe OTPaKCHHS MaTeMaTHYeCKON
HAyKOH SIBIIGHUH W MPOIIECCOB PEalbHOTO MHpPa, MECTe TEOMETPHH B CHCTEME HayK U
pOIM  MaTEeMAaTUYECKOTO MOJICTUPOBAHUS B HAyYHOM TIIO3HAHWW W B TPAKTHUKE
crocobcTByeT (POPMHUPOBAHUIO HAYTHOTO MHUPOBO33PEHUS YUAIIUXCS, & TAKXKE KadueCTB
MBIIIUICHHUST, HEOOXOAMMBIX JUTSI aJIaliTallid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sIBIIIETCS OAHUM M3 0a30BBIX NMPEAMETOB HA YPOBHE CPEIHEr0 O0IIIEro
oOpa3oBaHHs, TaK KakK oOOECNeYMBacT BO3MOXKHOCTh W3yUCHUS KaK JUCHUTLINH
€CTECTBCHHO-HAYYHO! HAMPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlorndyeckoe MpIluieHHe, (OpMHpyeMOe TPU M3YYCHUH OOYyJarolIuMUCs
MOHATHUIHBIX OCHOB T€OMETPUU U TIOCTPOCHHUH IIETIOYKU JOTHYECKUX YTBEPKIACHHUHN B
XOJIE pelIeHUs] TEOMETPUYECKUX 3a/1ad, YMEHHE BBIJIBUTATh U OMPOBEPraTh TMIIOTE3BI
HEIMOCPEICTBEHHO MCIIOJIB3YIOTCS MPU PEIICHUH 3a/1ad €CTeCTBEHHO-HAYYHOTO IHKIA, B
YaCTHOCTH U3 Kypca (QU3UKH.

YMeHrne OpHeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYNMIECTBEHHYIO POJIb BO BCEX
00JacTaX NEeATeTbHOCTH YenoBeka. OpueHTaIus 4YeI0BEKa BO BPEMEHHU U MPOCTPAHCTBE
— HEOOXO0JIMMOE YCIOBHE €T0 COIUATBLHOTO OBITHS, (JopMa OTPAKEHUSI OKPYKAIOIIETO
MHpa, YCJOBHE  YCIENIHOTO  TIO3HAHWUS W AKTHBHOTO  MPeoOpa3oBaHMS
nenctBuTenbHOCTH. OmNepupoBaHUE TPOCTPAHCTBEHHBIMH OOpa3aMu  OOBEIUHSIET
pa3Hble BUABI y4EOHOM © TPYJOBOM NIEATETHHOCTH, SIBISICTCS OJHUM U3
mpoecCHOHaTBPHO BaXXHBIX KA4eCTB, MOJITOMY aKTyaldbHa 3amada (OPMHUPOBAHUS Yy



o0ydJaromuxcs MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3sHOBUAHOCTH OOpa3HOTo
MBIIIICHUST — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K TIPAKTHUYCCKOUN
JESATETHPHOCTH TI0 MHOTUM HaIPaBJICHUSM.

[lenb ocBoeHUs mporpaMmmbl yueOHOro Kypca «['eomeTpusi» Ha 0a30BOM YpOBHE
o0ydeHus — 0011e00pa3oBaTeIbHOE U OOIIEKYIBTYPHOE Pa3BUTUE OOYYAIOUINXCS Yepe3
oOecriedyeHUE BO3MOXKHOCTH TPUOOPETEHHs] W HCMOJb30BaHUS CUCTEMATHUECKUX
r€OMETPUYECKUX 3HAHUW W JCHUCTBUHM, CHEUMPUYHBIX TE€OMETPHUHM, BO3MOKHOCTHU
YCHEIIHOTO TMPOAOJDKEHUs] 00pa3oBaHUS MO CIEHHUATBHOCTAM, HE CBSI3aHHBIM C
MPUKJIAHBIM UCIIOTb30BAHUEM F€OMETPHH.

[Iporpamma no reoMeTpur Ha 6a30BOM YpPOBHE MpeaHa3HAYEHA sl 00yJaronuxcs
CpPEeIHEW IIKOJBI, HE WCHBITHIBABIINX 3HAYUTCIBHBIX 3aTPYJAHCHHH Ha YPOBHE
OCHOBHOTO 0011ero oOpazoBanus. Takum 006pa3om, oOydaroiyuecss Ha 6a30BOM ypOBHE
JIOJDKHBI OCBOWTH OOIIME MaTeMaTHYeCKHUE YMEHHS, CBSI3aHHBIE CO crerudukon
r€OMETPUHN M HEOOXOAUMBIC /IS )KU3HU B COBpEeMEHHOM oO1iectBe. Kpome atoro, onu
UMEIOT BO3MOXXHOCTh H3yUUTh TI'eOMETpHI0 Oosiee Tr1yOOKO, €ciau B JalibHEHIIeM
BO3HMKHET HEOOXOJUMOCTh B TE€OMETPHUYECKMX 3HaHHMSAX B TpodeccroHambHON
NeSTeTLHOCTH.

JlocT>keHue  1IeIM  OCBOCHHSI  IporpaMMbl  00ECIIEYMBACTCS  pelIeHUEM
COOTBETCTBYIOIIUX 3a7ad. [IpropuTeTHBHIMU 3a7adamMu OCBOEHUSI Kypca «l'eoMeTpum»
Ha 0a3oBoM ypoBHe B 10—11 kiaccax sSBISFOTCS:

e (opmupoBaHHe NMpECTaBICHUS O TEOMETPUU KaK YaCTHU MUPOBOM KYJIbTYpHI U

OCO3HaHME €€ B3aMMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e (QopmupoBaHHe MPEACTABICHUS O MHOTOTPAHHUKAX M TeJaxX BpaIleHHUs Kak O
BRXHEHIINX MAaTEMaTHUYECKUX MOJEISX, MO3BOJSIONIUX OMUCHIBATh U M3ydaThb
pa3HbIE SBJICHUSI OKPYKAIOIIETO MHPA;

e (QopmMupoBaHHe YMEHHs pacCllO3HABATh HAa UYEPTEKaX, MOJEISAX U B PEaTbHOM
MUpPE MHOTOTPaHHUKHU U TEJIa BPAICHUS;

e OBJAJCHHE METOJAaMHU pCIIEHUS 3a/lad Ha TMOCTPOCHHUS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopmupoBaHre yMEHHS  ONEPUPOBATH  OCHOBHBIMH  TIOHSATHSIMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJICHHE AJNTOPUTMAMHU DEIICHUS OCHOBHBIX THIIOB 3aaad; (HOpMHUpOBaHUE
YMEHHS TPOBOJIUTH HECIIOKHBIE JOKA3aTeIbHBIC PACCYXKACHUS B XOJ/I€ PEIICHHsI
CTEPEOMETPUUCCKHUX 3324 U 33a/1a4 C IPAKTHICCKUM COJICPKAHUEM;

e pa3BUTHE WHTEIUICKTYAIbHBIX W TBOPUYECKUX CIOCOOHOCTEH O0O0ydJarouuxcs,
MO3HABATEILHON AKTHMBHOCTH, WCCIIEIOBATEILCKAX YMEHHUH, KPUTHYHOCTH
MBIIIICHUS;

e (QopmupoBanre G(HYHKIHMOHATHLHON TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPHU:
YMEHHE Paclo3HABAaTh MPOSIBICHHUS TEOMETPUUECKHX TMOHITHH, OOBEKTOB W



3aKOHOMEPHOCTEH B pPCAIBHBIX JKU3HEHHBIX CHUTYallUSX W TIPU HM3yYCHUU
JIPYTHX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
dbopMynmHpoBaTh WX Ha S3BIKE TEOMETPUM M CO3/1aBaTh T'€OMETPUUYCCKUE
MOJICNIA, TIPUMEHSATH OCBOCHHBIM T'E€OMETPUYCCKUN ammapaTr i pPelieHus
NIPAKTUKO-OPUEHTUPOBAHHBIX  3a/Ja4, HMHTEPIPETUPOBATh M  OIICHUBATH
MOJIYYEHHBIE PE3YJIbTAThI.

OTIHYUTETLHON OCOOEHHOCTBIO TIPOTPAMMBI SBJISETCS BKJIIOYCHUE B KYypC
CTEpEOMETPHH B Hauaje €ro M3yYeHHs 3a/Jad, PelIacMbIX Ha YPOBHE HMHTYUTHBHOTO
MO3HAHMS, W ONpeACNEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HHUMHU, YTO
CIIOCOOCTBYIOT ~ Pa3BUTUIO  JIOTMUECKOTO W MPOCTPAHCTBEHHOT'O  MBIIUICHUS,
CTUMYJIUPYET TPOTCKaHWUE HWHTYUTHUBHBIX TIPOIECCOB, MOTUBHPYET K IallbHEHIIEMY
U3YUYEHUIO TIPEeIMETA.

[TpenmouTeHue oTAAETCS HATJISTHO-KOHCTPYKTHBHOMY METOJIY OOyUYEHUS, TO €CTh
TCOPETUYCCKHE 3HAHUS HWMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH TPEIMETHO-
NPAKTHYCCKON  JCATEIBHOCTA. Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEACTABICHHHA Y
yYaluxcss B Kypce CTEPEOMETPUH MPOBOJMTCS 3a CUET pElIeHUs 3ajay Ha CO3/IaHUC
IPOCTPAHCTBEHHBIX 00pa3oB W 3a7ad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue oOpa3a MPOBOJUTCS C ONMOPOM Ha HATJBSIAHOCTH, @ OTIEPUPOBAHKE
o0pa3oM — B YCIOBHUSIX OTBJICYEHHUS OT HATJSIHOCTHU, MBICICHHOTO HM3MEHEHUsS €ro
HCXOJHOTO COJIEPIKAHMUS.

OcHoOBHBIE cojepxKaTelbHble JUHUM Kypca «l'eometpum» B 10-11 Kiaccax:
«MHororpanHukmn», «lIpsiMble M MIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHHs»,
«BekToppl W KOOpAWHATHI B MPOCTpaHCTBe». DOPMHUPOBAHUE JIOTHUYECKUX YMEHUU
pacmpenensieTcsi He TOJBKO MO COJIePKATEeIbHBIM JIMHUSAM, HO U 10 rojiaM oOy4eHUs Ha
YPOBHE CpEIHET0 00111ero 00pa3oBaHusI.

Copnepxanue oOpa3oBaHHUs, COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yJbTaTaM
OCBOCHHS  pabodeil  mporpaMmbl, paclpeieN€éHHbBIM [0 TojJaM  OOydYeHus,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHUE TEOMETPUICCKUMU MOHITHIMU U
HABBIKAMH OCYIIECTBISIIOCH IOCJIEAO0BATENFHO W TOCTYMATEeNbHO, C COOJIOJCHHEM
MPUHIUIA TPEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAINUCH B OOIIYI0 CHUCTEMY
TCOMETPUYCCKUX TPEJCTABICHUN 00YyJYarOIIUXCs, paciupsas u yriayomnss eé, obpasys
MIPOYHBIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha wu3yuenme reomerpum orBoautca 2 yaca B Henenro B 10 kmacce u 1 ygac B
Henento B 11 kiacce, Bcero 3a aBa rojia 00ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATUS CcTepeoMeTpuu. Touka, mpsMasi, IOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUM: aKCUOMBI CTEPEOMETPUH U
CJIEJCTBUS U3 HUX.

B3anMHOE pacrnonokeHue MNpsAMBIX B IIPOCTPAHCTBE:  IE€pECEKaroluecs,
napajuieibHble U CKpellMBaronecs npsMble. [lapanienbHOCTh TPSIMBIX U MIIOCKOCTEM
B IIPOCTPAHCTBE: MapajulelibHbIE MpPSAMBIE B MPOCTPAHCTBE; NAPALIEIBHOCTH TPEX
OpsIMBIX; MAPAJUICIBHOCTh NPSMOM U IUIOCKOCTH. YTl € COHAaNpPaBICHHBIMU
CTOPOHAMHU; Yroj MEXIy MNpAMbIMH B TpocTpaHcTBe. [lapamnenbHOCTh MIOCKOCTEH:
napajuieJibHble TUUIOCKOCTH; CBOMCTBAa MapajuleNbHBIX IUIockocTed. IIpocreiimine
NPOCTPAHCTBEHHbIE (UTYpPhl Ha IJIOCKOCTH: TeTpadap, KyO, mapalljiesenurnen,
MIOCTPOCHUE CEYCHUH.

[TeprieHAUKYJISIPHOCTh NPSAMON W IUIOCKOCTH: TEPHEHIUKYIISIPHBIE MpAMBIE B
MPOCTPAHCTBE, MPSIMBIE MAPAIIICIbHBIE U MEPNEHAUKYJISIPHBbIE K TJIOCKOCTH, MPU3HAK
NEPIECHAUKYISIPHOCTU IIPSMOM M IUIOCKOCTH, TEOpEMa O MPSAMOMN MEpPIEHAUKYISPHOU
IUIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YrOJI MEXKIY MPSIMOM U INIOCKOCTBIO; JBYIDAHHBIN
yroJl, JUHEUHBIN YyroJl ABYTPaHHOrO yria. [lepneHanKysnsp U HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPAMOU JIO IIIOCKOCTH, MPOEKIUs (GUTypHl Ha
IUIOCKOCTh. llepneHIuKyIsIpHOCTh IUIOCKOCTEW: MPU3HAK IEPIEHAUKYJISIPHOCTH ABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IIoHATHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHMKA, BBIITYKIJIBIE U
HEBBINYKJIBIE MHOTOIPAaHHUKH; pPa3BEPTKAa MHOrorpaHHuka. llpusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHMS MPU3MBI; IPAMasi M HAKJIOHHAS MPU3MbI; OOKOBAs U TIOJTHAS
MMOBEPXHOCTh MNpu3Mbl. [lapanmnenenunesn, NpsIMOYTOJBHBIN MAPAJIICIENUIIE] U €T0
cBoicTBa. [lupamuna: N-yroiapHas nupamuaa, rpaHd U OCHOBAHUE MUpaMUJIbl; OOKOBas
U TOJHAsl MOBEPXHOCTh MHUPAMUbL, MpPaBUJIbHAS M yCEUEHHAs MHUpaMHAA. DJIEMEHTbI
npu3Mbl W nupamuAbl. lIpaBUiIbHBIE MHOTOIpDaHHUKHW: IIOHSATHE IPABUIBHOTO
MHOTOIPaHHHKA; TMpPaBUJIbHAS TMpU3Ma W MNpPABUWJIbHASA MHUpPaMHUAA; MpaBUJIbHAS
TpeyroJjibHas MUpamMuaa U MpaBUIBLHBIA TeTpadap; Kyo. [IpenctaBieHne o mpaBMIIBHBIX
MHOTOTPAaHHUKAX: OKTa’p, A0JeKadAp U ukocadap. CeueHus npu3Mbl U TUPaAMUIbI.

CummMmeTpusi B TNPOCTPAHCTBE: CHUMMETPHUSL OTHOCUTENIBHO TOYKH, MPSMOU,
IJIOCKOCTU. DJIEMEHThl CHUMMETPHUM B MNHUpaMUAaxX, Hapajliejenurenax, MpaBUIIbHBIX
MHOTOIPaHHHUKAX.

Boluncnenue 31eMeHTOB MHOTOIPAHHUKOB: péOpa, nuaroHanu, yriel. [lnomanb
OOKOBOI MOBEPXHOCTHU U MOJTHOM MOBEPXHOCTH MPSAMOM MPU3MBI, TUIOIIA b OCHOBAHUH,



TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsMON mpu3Mbl. [lnomans O0KOBOM MOBEPXHOCTH U
[IOBEPXHOCTU IPABUIBHOW NUPAMUIBI, TE€OpEMa O IUIOLIAAA YCEUEHHOM NUPAMUIBL.
[Tonstue 06 06béMe. OOBEM UPAMUIBI, IPU3MBI.

[logoOnuble Tenma B mOpoctpaHcTBe. COOTHONIEHUS  MEXKIY  IUIOHIAISIMU
MOBEPXHOCTEH, 00BEMaMU NOT0OHBIX TEll.

11 KJIACC

TeJia BpalueHust

[unuHapuyeckas MOBEPXHOCTh, 00pa3ylolIUe MWIMHAPUYECKON TMOBEPXHOCTH,
OCh HWIMHJPUYECKOU TOBepXHOCTH. L{umuHIp: ocHOBaHUS M OOKOBasi MOBEPXHOCTH,
oOpazyroriasi ¥ OCh; IJIOIIab OOKOBOM U MOJHON MTOBEPXHOCTH.

Konnueckass mOBEpXHOCThb, OOpa3yrolue KOHUYECKOW TIMOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOW MoBepxHOCTH. KOoHycC: OCHOBaHWE W BepilMHA, oOpasyromias u
OCh; TUIOIIAb OOKOBOW U TMOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: oOpasyrolue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa w map: UEHTp, paauyc, AWAMETP; IUIONIaJb MOBEPXHOCTH C(hEpHI.
B3anmuoe pacnonoxxenune cdepbl M IUIOCKOCTH; KacaTeldbHas IUIOCKOCTh K cdepe;
10 b cephl.

N3006pakeHne Ten BpallleHus Ha MIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMOuHanuy Tten BpamieHUss U MHOTOTPaHHUKOB. MHOTOTpaHHMK, OIMMCAHHBIN
okoJio cdepsl; chepa, BiMCaHHAS B MHOTOTPaHHUK, WM TEJIO BPAIEHUS.

[Tonsitue 06 o6BEMe. OcHOBHBIE CBOMcTBA 00BbEMOB Tenl. Teopema 00 o0BEME
IpSIMOYTOJILHOTO Tapayienenunena u cieAcTBus u3 He€. OOBEM LUIUHApPA, KOHYCA.
O06BEM mapa u miIomanb chepsl.

[lono6usie Tema B  mpocTpancTBe. COOTHOLIEHUS MEXKAY  IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

Cedenus muiauHapa (mapajyiebHO U MEPHEHIUKYJISIPHO OCH), CEUEHHsS KOHYyca
(mapaeabHOe OCHOBAHUIO M IIPOXOSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miuockoct W B mnpocTpaHcTBe. CIOKEHHE U BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3znmokeHue BeKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopam. [IpaBuno napamienenunena. Pemenue 3amay, CBSI3aHHBIX C MPUMEHEHUEM
MpaBWJI IEUCTBUM C BekTOpamu. [IpsmMoyrosibHas cucteMa KOOpAUHAT B MMPOCTPAHCTBE.
Koopaunater BekTopa. [Ipocreiimme 3agaum B KOOpAMHATAX. YTOJ MEXKY BEKTOPaMHU.
CkansipHoe TPOU3BEJICHHE BEKTOPOB. BbIUMCIeHHE YITIOB MEXAYy MOpSIMBIMU U
MI0CKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO MpPH PEIICHUH T€OMETPUUYECKHUX 3a1au.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  pe3yJNbTaThl  OCBOCHUSA  NpOrpaMMbl  y4eOHOro  mpeaMera
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnnuTanme:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIMK OOyYarollerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHUICKOro OOIIeCTBa, MPEACTABICHUEM O MAaTeMaTHYECKHUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUM, MPOIETYP IPaKAaHCKOTO
oOmrectBa (BBIOOPHI, OMPOCHI W Mp.), YMEHUEM B3aUMOJICUCTBOBATH C COIMAJIBLHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIUSIMU U Ha3HAUCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCHUUCKON TIpakJaHCKOW HWJIEHTUYHOCTH, YBAXKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKOW MaTEMaTHKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JOCTHXKCHUSIM POCCUHCKUX MaTeMAaTHKOB W POCCUMCKON MaTeMaTUYECKOM IIKOJBI, K
UCIIOJIb30BAHUIO OTHUX JOCTM)KCHHUW B JIPYTMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHUEM JyXOBHBIX IIEHHOCTEH POCCHMCKOTro Hapoja; c(hopMHUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMS, STUYECKOIO TOBEICHUS, CBA3AHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTHUXKCHUN HAYKU U JESITEIbHOCTHIO YUYEHOT0; OCO3ZHAHUEM JIUYHOIO
BKJIaJIa B TIOCTPOEHUE YCTONIMBOTO OYAyIIEro.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHMEM K MHpPY, BKIIOYasg OCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEHICHUN, PacCyXJICHUH; BOCIIPUUMYHBOCTHIO K
MaTeMaTUYECKUM acIlleKTaM Pa3jInuHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHSI MIPUMEHSATH MaTeMaTHUECKHE 3HAHHS B MHTEpecax
3I0POBOTO W 0Oe3o0macHOro obOpasza XKW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO  (30pPOBOE TMHTAaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W OTAbIXA,
perymsipHasi  (Qu3nueckass AaKTUBHOCTB); (DHU3MYECKOTO COBEPIICHCTBOBAHUS, IPHU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATENbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HaHWUEM IICHHOCTH TPYAOIIOOUS, WHTEPECOM K
paznu4HbIM chepam mpodecCHOHATBHON EeITeTbHOCTH, CBI3aHHBIM C MAaTEeMAaTHKON U
e MPUIOKEHUSIMHA, YMEHHUEM COBEpIaTh OCO3HAHHBIN BBIOOp Oymyriei mpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IJIaHbI; TOTOBHOCTHIO U CIHOCOOHOCTBHIO K
MaTeMaTU4ecKOMy OOpa30BaHHUI0 U CaMOOOPA30BAHUIO HAa MPOTSIKEHUM BCEH KU3HU;



TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a]lady MaTeMaTH4eCKOn
HaIpaBJICHHOCTH.

IKO0J0IrnYecKoe BOCIIUTAHHUE:

C(hOPMUPOBAHHOCTHIO  JKOJIOTUYECKOW  KYJIbTYpbl, TOHUMAHUEM  BIIUSHUS
COIIMATIbHO-KOHOMUYECKUX TIPOLIECCOB Ha COCTOSIHUE MPUPOJHOM M COIMAIbHOU
Cpelbl, OCO3HAHHEM TJIO0ATBHOTO XapaKTepa SKOJOTHMUYECKUX MPoOJieM; OpUeHTaluen
Ha MPUMEHEHUE MAaTEeMAaTUUECKUX 3HAHUM JIJIsl PEIICHHS 3a/1a4 B 00JIaCTH OKpY Karomien
Cpenabl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKM HMX BO3MOXHBIX TOCIEACTBUM st
OKpY’KaroIen cpeibl.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW W OOIIECTBEHHOW MPAKTUKH, MOHUMAaHUEM MaTeMaTHYECKOU
HayKU Kak cepbl YeJIOBEUECKOM JAeATEIbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIs
Pa3BUTHS [MBUIM3AIMHU; OBJAJCHUEM SI3BIKOM MaTEeMaTUKH W MaTeMaTHYeCKOU
KyJIbTYypOH KaK CPeJICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISITH IPOCKTHYIO U
UCCJIEIOBATEILCKYIO ACATEILHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE PE3yJIbTaThl OCBOCHHS TPOTPaMMBI  Y4eOHOTO TpeaMeTa
«MatemaTHKay) XapaKTepPH3yIOTCS OBJIAJICHUEM YHUBEPCATbLHBIMUA HO3HAGAM EIbHbIMU
OeticmeusiMY, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OeUCMBUIMU, YHUBEPCAIbHbIMU
pe2YIAMUBHBIMU OeUCMBUIMU.

1) Vhusepcanvhvie nosnasamenvhvie Oeticmeusi, obecneyusaiom Gopmuposanue
0a308bIX KOSHUMUBHBIX NPOYECCO8 00yUarwWuxcs (0ceoeHue Mmemooo8 MNO3ZHAHUS
OKpYIHCaIOWe20 Mupa, npuMeHeHue 102u4ecKux, Uccie0o8amenbCKux onepayutl, YMeHu
pabomams ¢ unghopmayueti).

ba3oBble Jornueckue aeicTBus:

e BBIBIATh M XapaKTEPHU30BATh CYIIECTBEHHBIE NPHU3HAKA MaTEeMaTHYECKUX
OOBEKTOB, TIOHATHHA, OTHOIICHUH MEXAy TMOHATUAMH; (POPMyIUPOBATH
OTIpEJICICHHs]  TIOHSITHIA, yCTaHABIMBATh  CYIIECTBEHHBIM  TMPHU3HAK
KIaccu(uKaIMi, OCHOBAHHUS [JIi OOOOIIEHUS H CpaBHEHUS, KPUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIPUHUMATS, bopmMyIUpoBaThH 151 npeoOpa3oBHIBATh CYXKJIECHUS:
yTBEPAUTEIbHBIE W OTpUIATENIbHBIE, €IWHUYHbIE, YacCTHbIE U OOLIUE;
YCIIOBHBIE;

e BBUIBJISTH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS B
dakTax, TaHHBIX, HAOMIOJICHUSIX U YTBEPXKACHUAX; MpeasiaraTb KpUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;



JienaTh BbIBOABI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUECHU 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITEIBHO JI0OKa3aTebCTBA MATEMAaTHUYECKUX YTBEPKIECHUN
(mpsiMble W OT NPOTUBHOIO), BBICTPAWBaTh apPryMEHTALUIO, IPUBOAUTH
OpUMEpPbl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIEHUS U
BBIBO/IbI;

BbIOMpaTh CcHoco0 pelleHus ydeOHOM 3agaur  (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIECHUs, BbIOMpaTh HauboJee MOAXONAIUNA C  y4E€TOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/ILCKNE AEHCTBUS:

UCIIOJIB30BATh BOIPOCH KaK MCCIEAOBATENbCKUM HHCTPYMEHT TIO3HAHUS;
GopMynHpoBaTh  BOMPOCH, (UKCUPYIOIIHE MPOTHBOpEUYHE, Mpodiemy,
yCTaHABIMBATh UCKOMOE U JJaHHOE, (HOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH
CBOIO MMO3ULNIO, MHEHUE;

IIPOBOJIUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEA0BAHUE 10
YCTaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, sIBJICHHs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLIECCAMU;
caMOCTOATENbHO (opMynupoBaTh 000OIIEHUS M BBIBOABI IO pPe3yJbTaTaM
IPOBENEHHOTO HAONIOIEHUs, WCCIEAOBaHUs, OLEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMPOLECCA, a TAKKE BBbIIBUTATh
NPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmaumeii:

2)

BBISIBIIATD JeOUIUTHl WH(GOpMALMU, TaHHBIX, HEOOXOMUMBIX I OTBETa HA
BOIIPOC U JJIS PEIICHUS 3a]1a4H;

BBIOMPATh MHPOPMAINIO W3 UCTOYHHKOB PA3IMYHBIX THIIOB, aHAJIM3HPOBATH,
CHUCTEMAaTU3UPOBATh W WHTECPIPETHPOBATh MH(DOPMAIMIO Pa3IUYHBIX BUIOB H
dbopm TpeacTaBICHUS,

CTPYKTYpUpPOBaTh HH(OPMAIIMIO, IMPEACTABIATh €€ B pa3IUYHBIX (QopMax,
WLUTIOCTPUPOBATH TPadUUECKU;

OLICHUBATH HaJIEKHOCTh uHhopMaIuu o CaMOCTOSITETIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.
Ynueepcanvnvie KOMMYHUKAMUGHbLE delicmaus, obecneuusarom

chopMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUJUXCAL.
Oo0menue:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYXKIEHUSI B COOTBETCTBUM C YCIOBHUSIMU U
HeasiMU OOILEHHUSI; SCHO, TOYHO, TPAaMOTHO BBIPAXaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M NMHUCBMEHHBIX TEKCTAaX, JaBaTh MOSCHEHHUS 10 XOAY PEIIEHHUs 3aJa4u,
KOMMEHTHUPOBATh MOJIYYECHHBIN PE3YJIbTAT;



B X0J€ OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXAA€MOU TEMBI,
npoOJeMbl, pellaeMol 3aJaud, BBICKA3bIBaTh HJEH, HALEJICHHbIE HAa IOUCK
PELICHMS]; COMOCTABIATh CBOM CYXACHHS C CYXXICHHSIMHU JPYTUX YYaCTHUKOB
auanora, OOHapy>KMBaTh pa3jMdve U CXOJCTBO MO3UIIMI; B KOPPEKTHOU (hopme
(bopMynHpoBaTh pa3HOTIACHUs, CBOM BO3PAKEHUS;

IPECTaBIATh Pe3yJbTaThl PELICHUs 3aJauyd, SKCIEPUMEHTA, HCCIEI0BaHUsA,
IPOEKTa; CaMOCTOATEIbHO BBIOMpPATHh (hOpMAT BBICTYIUIEHUS C Yy4ETOM 3ajay
pe3eHTAlMi 1 OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHun4ecTBo:

NOHMMAaTh W HCIOJb30BaTh MPEUMYLIECTBA KOMAaHAHOW M WHAMBUIYaJTbHON
paboThl MpU peumeHud Yy4yeOHBIX 3a7ay; MPUHUMATh 1EJdb COBMECTHOU
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThl, pacipeaesiTh
BUJbl PabOT, JOrOBapUBAaThCS, OOCYXKIaTh MpOLlECC M Pe3yJbTaT padoThI;
0000111aTh MHEHUSI HECKOJIBKHMX JIFOJICH;

y4acTBOBaTh B T'PYIIOBBIX (QopMax paboThl (0OCYXJeHHsS, OOMEH MHEHMHI,
«MO3TOBbI€ IITYpPMbI» M HHbBIE); BBIMNOJHATH CBOIO YacTh pabOThl U
KOOPJMHUPOBATH CBOW JIEUCTBHSI C JPYTMMH YJIE€HAMU KOMAaHJbI; OLIEHUBATh
KayecTBO  CBOEro BKJIaJa B  OOMMIA  TOPOAYKT MO  KPUTEPHUSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOIECHCTBHSL.

3) Vuueepcanvnvie pecynsamuenvle Oeilicmeus, obecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a9H, BRIOMPATh CIIOCO0 PEIISHUS C
y4ETOM UMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOM
uH()OpPMaIIHH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU IO3HABATEIIBHOW pe(hIEKCUU KaK OCO3HAHHS COBEPIIAaeMbIX
JTEUCTBUNA M MBICJIMTEIBHBIX MPOIIECCOB, UX PE3yJbTATOB; BJIAJETh CIocoOamMu
CaMOITPOBEPKH,  CAaMOKOHTpOJIA  Ipolecca W pe3ysibTaTa  PElICHUA
MaTeMaTHYECKOM 3a7a4u;

MPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUU 3a7ayu,
BHOCHUTh KOPPEKTHUBBI B JIESITEILHOCTH HAa OCHOBE HOBBIX OOCTOSATENILCTB,
JTAHHBIX, HAWICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE pe3yJibTaTa 1M U YCIOBUSAM, OOBSCHATH MPUUYUHBI
JOCTHKEHHUSI WM HEIOCTHIKEHUSI PE3YJbTaTOB JESITEIbHOCTH, HAXOIUTh
omwuOKy, 1aBaTh OIICHKY MIPUOOPETEHHOMY OITBITY.

HPEAMETHBIE PE3YJIbTATbBI



10 KVIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsIMasi, IJIOCKOCTh.

[IpruMeHAT, aKCHOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX TMPH PEUNICHUU
r€OMETPUUYECKUX 3aa4.

OnepupoBaTh MOHATUSAMU: MAPAIJIEILHOCTh M MEPHEHIUKYISIPHOCTh MNPSIMBIX U
MJIOCKOCTEH.

KnaccupunmpoBath B3aUMHOE pACMOJIOKEHUE TMPSIMBIX U IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JIBYTPaHHBIN YroJl, TpaHU ABYTPAHHOIO yria, pedpo
JIBYTPAaHHOTO yTJIa; JUHEWHBIN yroj JBYTPAHHOrO yIJIa; TpajgycHas mMepa JIByTpaHHOTO
yria.

OnepupoBaTh  TMOHSATUAMHU: MHOTOTPAaHHMK, BBIIYKJIBI W HEBBITYKIbIA
MHOTOTPAaHHUK, 3JIEMEHTbl MHOTOTPAaHHUKA, TPABUJILHBIIT MHOTOTPaHHUK.

Pacno3snaBaTh  OCHOBHBIC BHJBI MHOTOIPAaHHUKOB (TUpamMuja; MpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccupunmpoBath MHOTOTpAaHHUKH, BBIOMpAsi OCHOBaHMsS [JIsi KiaccUUKauu
(BBIMYKJIbIC M HEBBIMYKJIbIE MHOTOTPAHHUKH; MTPaBUJIbHBIE MHOTOTPAHHUKU; TIPSIMbIE U
HAKJIOHHBIE TTPU3MBI, TTAPATIICTCTTUIIEbI).

OnepupoBaTh NOHATUAMU: CEKYIIasl TIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHITH TPHUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIb3Ysl METO/I CEOB.

CTpouth ceueHHs] MHOTOTPAHHMKOB METOJIOM CJIE/IOB, BBIMOJHATH (BBIHOCHBIC)
IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHUZY.

Pemate 3amaun Ha HaXOXJICHHE TCOMETPHUYECKHUX BEJIMYMH IO 0Opas3laM WIH
aaropuTMaM, TPUMEHSIA U3BECTHBIC AHAJIMTUYECKHWE METOJbl TMPU  PEHICHUH
CTaHJIAPTHBIX MATEeMaTUYECKMX 3a7ad Ha BBIYMCICHUE PACCTOSHUU MEXIY ABYMs
TOYKAMH, OT TOYKU IO MPSIMOM, OT TOYKHU JIO IUIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS
IPSIMBIMHU.

Pemate 3amaun Ha HaXOXJICHHE TC€OMETPHUYECKHUX BEIMYHMH IO 00Opas3laM WIH
aaropuT™MaM, TPHUMEHSA H3BECTHBIE AHAIMTUYECKHE METOIbl IIPU  PEIICHUU
CTaHJAPTHBIX  MAaTEMAaTHYECKHMX  3aJjad  Ha  BBIYHCJIEHHE  YIJIOB  MEXIY
CKPELIUBAOIIUMHUCS MPAMBIMH, MEXKIY MPSIMOW U IUIOCKOCTBIO, MEXKIY IJIOCKOCTSIMU,
JBYTPaHHBIX YIJIOB.

Beraucnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHMKOB (MpHU3Ma,
MApaMuia) ¢ TPUMEHEHHEM (POPMYJ; BBIYHCIATH COOTHOIICHUS MEXIY TUIOMIAISIMHU
MMOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSIMU: CHMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh U TIOCKOCTh
CHUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPHUHU (DUTYPHI.



W3Bnekatp, 1npeoOpa3oBbIBaTh W UHTEPIPETUPOBAThH  MHGOpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTrypax, MNPEICTAaBICHHYI0 Ha uepTexax H
PUCYHKaX.

[IpumeHsATs TeoMeTpuyeckue (GakThl A1 pEUIeHUS CTEPEOMETPUYECKUX 3ajad,
MIPEAIOJIAraoiuX HECKOJIBKO IIar0B PELICHUs], €CIU YCJIOBUS IIPUMEHEHHUs 3a1aHbl B
ABHOU (popme.

IIpuMmeHAT,  IpocCTEHIIME  NPOrpaMMHBIE  CpeacTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

IIpuBoauTE mpUMEpPbl MATEMATUYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC U JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

IIprMeHATh I1ONy4YEHHBIE 3HAHUSA Ha I[IPAKTUKE: AaHAJU3UpPOBaTh pPeEajbHbIC
CUTyallUM M IPUMEHATH W3YYEHHBIE TIOHATHS B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTU4YeCKu C(HOpMYTUPOBAHHON MPOOJIEMBI, MOJIECIUPOBATH pEalbHbIE CUTYALIMH
Ha S3bIKE TE€OMETPHUM, MCCIIENOBATh IIOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHUEM
TeOMETPUYECKUX TIOHSATHUI W TeopeM, ammapara ajireOpbl; peliarb MNPaKTUYECKHe
3a71a4¥, CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUECKUX BEJIUYHH.

11 KJIACC

OnepupoBaTh MOHSATUAMM: IIWJIMHJIpPUYECKas TIOBEPXHOCTh, OOpasyrolue
IWIMHJIPUYECKON TMOBEPXHOCTH; UMIUHIAP; KOHUYECKas MOBEPXHOCTh, OOpasyrolue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSACHITH CTIOCOOBI TIOJTYUCHUS TEJT BpAIISHHUS.

KnaccudummpoBats B3aMHOE pacroioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BBHICOTA
CEerMEHTa; IIapOBOW CJIOM, OCHOBaHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boeraucnsats 00bEMBI U MIJIOMIAN TTOBEPXHOCTEN TEN BpAIICHUS, TEOMETPUIECKIX
TEJI C IPpUMEHCHHEM (OPMYIL.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHHK, BIIMCAHHBIM B chepy M OMUCAHHBIN
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPAaHHUK WJIU TEJIO BPAIICHHUS.

Bbr4ucisaTh COOTHOIICHUS MEXKIY IUIOMAAIMHA TOBEPXHOCTEH W oO0BEMaMu
MOAOOHBIX TEJL.

N306paxkath u3ydaeMble (PUTYpHI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB.

BreImoHATh (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bu cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TN BPAICHUS.



W3BnekaTp, UHTEPNPETUPOBATH M  NPeoOpa3oBbIBATH  MHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTrypax, MNPEICTAaBICHHYI0 Ha uepTexax H
PHUCYHKaXx.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInoyIHATh AEHCTBUS CIOKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpa Ha YHUCIO0, OOBICHATH, KAKUMH CBOMCTBAMU OHM 00J1aJ1aIO0T.

[IpuMeHsATh TpaBUIIO Mapaljieenuneaa.

OnepupoBaTh MOHATUAMM: JAEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOD,
MOJ1yJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIoJl MEXY BEKTOPAMH,
CKaJIIpHOE MPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILTAHAPHBIE BEKTOPHI.

HaxoauTe cymMmMy BEKTOpPOB M NPOU3BEJEHUE BEKTOpa HA YHUCIO, Yoyl MEXIY
BEKTOpaMH, CKaJlipHOE  MPOM3BEJCHHME, pacKiIaJblBaTh  BEKTOp MO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBarh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAHHAT.

[IpumensTh TeoMeTpuyeckue (GakThl JJIA pPEHIeHUS CTEPEOMETPUYECKUX 3ajad,
NPEIOAraiiX HECKOJIBKO IIaroB PElIeHUs, €CIH YCIOBHs NMPUMEHEHHUs 3aJlaHbl B
aBHOU (popme.

Pemate mnpocTeiilivie reoMeTpUYECKHE 3aJaud Ha TMPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/A.

Pemarp 3amaun Ha 10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUM U HAaXOXKICHHE
reOMETPUYECKUX BEIMYMH MO0 o0paslaMm WM ajJropuTMaM, NPUMEHSS H3BECTHBIE
METOIbl IIPU PEIIEHNHU CTAHJAPTHBIX MaTEMATHUECKUX 3a/1a4.

[IpumeHaTs  mpocTellIe  HporpaMMHBIE  CpeACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1au.

[IpuBoauTH MpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH,
pacro3HaBaTh MPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOMyuYEeHHBbIE 3HAHUS Ha MPaKTHKE: aHaJIU3UpPOBaTh peasibHbIC
CUTyallUH W TPHUMEHATh W3Y4YEHHBIE IMOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTH4YecKu C(HOPMYIHPOBAHHON MPOOIEMBbl, MOJEIUPOBATh pealbHbIE CUTYaLUU
Ha $3bIKE TIEOMETPHUM, WCCIEAOBATH ITOCTPOEHHBIE MOJEIM C HCIOJIb30BaHUEM
reOMETPUYECKUX TMOHATHM M TeopeM, ammapaTa ainreOpbl; peliaTth IPaKTUYECKUe
3a/1auy, CBA3aHHBIC C HAXOXKJACHUEM I'€OMETPUYECKUX BEJINYHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Kourpoububie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenune B ctepeoMeTpuio 10
5 [IpsiMbIe ¥ IJIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U MIIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSMBIX U 12
IIJIOCKOCTEMN
4 VYribl MeXy IPAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, pACCTOSTHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Tena Bpatenus 24
OO6BbEMBI TEN 10 1
BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 20 1
IToBTOpEHue, 0000IIEHNE
4 PEHHE, e 14 1
cUCTEeMaTH3aIHs 3HAHUH
68 3 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Jara uzydyenus DJIeKTPOHHBbIE
KoumnuecTBo yacos
Ne uudposbie
Tema ypoka
o0pa3oBaTe/IbH
n/n Kontpoabnbie | Ipakruueckue | 110 M1aHy Mo daxry P
Bcero bl€ pecypchbl
padoThI padoThI
10 A 10 A
OCHOBHBIC TIOHATHS CTEPEOMETPUH: TOUKA,
mpsiMasi, IOCKOCTh, TIPOCTPAHCTBRO.
1 [IpaBuna n3o0paxkeHus: Ha pUCYHKaX: 1 04.09.2023
M300paKeHMs TIOCKOCTEH, mapayIeIhbHbBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[MoHsITHS: IEpeceKarOIINECs ITI0CKOCTH
2 P ’ 1 06.09.2023
MepeceKaroIInecs mpsiMasi ¥ IIOCKOCTh
[MoHsITHS: IEpeceKarOIINECs TII0CKOCTH
3 P ’ 1 11.09.2023
MIepeceKaroIInecs mpsiMasi | IIIOCKOCTh
3HAKOMCTBO C MHOTOTPaHHUKAMH,
4 n300pakeHMEe MHOTOTPAaHHUKOB Ha 1 13.09.2023
PHUCYHKaX, Ha MMPOCKIIHOHHBIX YePTEIKAX
HadanbHble cBelicHUs 0 KyOe v MUpaMu/e,
5 uX pa3BEPTKU U Mozenu. CeueHus 1 18.09.2023
MHOTOI'PaHHUKOB
HauanbHble cBelieHUs 0 KyOe v MUpaMu/e,
6 uX pa3BEPTKU U Mozenu. CeueHus 1 20.09.2023
MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMaTUYECKOM
7 MMOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI 1 25.09.2023
CTEpEOMETPHUU U CIEACTBHS U3 HUX




ITonsaTHE 00 AKCUOMATUYECKOM

8 MMOCTPOCHUU CTEPEOMETPHUU: AaKCUOMBI 27.09.2023
CTCPEOMETPHUH U CICACTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM
9 MMOCTPOCHUU CTEPEOMETPHUH: AaKCUOMBI 02.10.2023
CTCPEOMETPHUH U CICACTBHS U3 HUX
[Tonsatue 06 akcHOMaTHYECKOM
10 MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI 04.10.2023
CTEPEOMETPHUH U CIICACTBHS M3 HAX
B3anMHoOe pacnosiokeHue npsiMbIX B
11 MIPOCTPAHCTBE: MIEPECEKAIOIINECS, 09.10.2023
napajuieIbHbIe U CKPEIIMBAIOIIUECS
MIPSIMBIC
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEHN B
12 MIPOCTPAHCTBE: MapajiebHbIe Hp?ﬂ\fble B 11.10.2023
MIPOCTPAHCTBE; MapaIEIbHOCTD TPEX
MIPSIMBIX
[TapanienbHOCTh NMPSAMBIX U IIIOCKOCTEN B
13 npocTpancTBe: [lapanienbHOCTh MPSMOK 1 16.10.2023
IJI0CKOCTH
14 VYTIIBl ¢ COHaNPaBJICHHBIMUA CTOPOHAMH 18.10.2023
15 VYo Mex 1y NpsMBIMU B TPOCTPAHCTBE 23.10.2023
16 VYros Mex 1y NpsMbIMU B TPOCTPAHCTBE 25.10.2023
17 [TapanienbHOCTh MIOCKOCTEH: 08.11.2023
napaJuieNbHbIe MI0CKOCTH
18 CBolicTBa napayuIeIbHbIX INIOCKOCTEN 13.11.2023
19 [Ipocreiire npocTpaHCTBEHHbBIE (PUTYPHI 15.11.2023

Ha TUIOCKOCTH: T€Tpadp, KyO,




napaJuieenuIe/

20 [TocTpoenue ceueHmii 20.11.2023

21 [TocTpoenue ceuenuit 22.11.2023
KonTpomnsHas padora o Teme "[Ipsimbie u

22 TUIOCKOCTH B MPOCTPAHCTBE. 27.11.2023
[TapanienbHOCTH NPSAMBIX U IJIOCKOCTEMR"
[lepneHMKyYISIPHOCTD NPSAMOU U

23 TJIOCKOCTH: TIEPIICHAUKYISPHBIC TIPSIMbBIC B 29.11.2023
MIPOCTPAHCTBE

24 [IpsimMble mapaienbHbIe U 04.12.2023
MEPIIEHANKYIISPHBIE K TIOCKOCTH

o5 [IpsimMble mapayenbHbIe U 06.12.2023
MEPIIEHNKYIISPHBIE K TIOCKOCTH

26 [Ipu3Hak nepneHIuKyIspHOCTU MPSMOM 1 11.12.2023
MJI0CKOCTH

97 [Ipu3Hak nepneHAuKyIIpHOCTH MPSAMOM U 13.12.2023
IJI0CKOCTH

08 TeopeMa o mpsMOM NMEPIEHANKYIISIPHOMN 18.12.2023
IJI0CKOCTH

29 Teopema o npsaMoit nepreHAUKYISIPHON 90.12.2023
TJI0CKOCTH

30 Teopema o npsaMoit mepreHANKYISIPHON 95 12 2023
TJI0CKOCTH
[lepnieHIUKYNAp M HAKIOHHBIE:

31 paccTosiHuEe OT TOYKHU J0 IIIOCKOCTH, 27.12.2023
paccTosiHUE OT MPSMOM JI0 TNIOCKOCTH

39 [leprieHAUKYSAp ¥ HAKIOHHBIE! 10.01.2024

PacCTOAHUC OT TOUKHU 0 INIOCKOCTH,




paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

[lepnieHquKyIIsIp U HAKJIOHHBIE:

33 paccTOsIHUE OT TOYKH JI0 IJIOCKOCTH, 15.01.2024
paccTosiHue OT MPSAMOM JI0 TNIOCKOCTH
[leprieHAUKYISAp ¥ HAKIOHHBIE!

34 paccTOsIHUE OT TOYKH JI0 IJIOCKOCTH, 17.01.2024
paccTosiHuEe OT MPSIMOM JI0 TNIOCKOCTH

35 Vsl li IIPOCTPAHCTBE: YrOJI MEXIY 99 01.2024
MPSIMOH U TUTOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yroi 94 01.2024
JBYTPaHHOTO yria

37 JIByrpaHHBIN yroJi, TMHEHHBIN yroi 99.01.2024
JBYTPaHHOTO yriia
[TeprieHAMKYASAPHOCTD MIOCKOCTEM:

38 MIPU3HAK TEPIEHANKYIIPHOCTH ABYX 31.01.2024
IIJIOCKOCTEMN
[TeprieHAMKYASAPHOCTD MIOCKOCTEM:

39 MPU3HAK NEPIEHANKYIIPHOCTH ABYX 05.02.2024
IIJIOCKOCTEMN
[TeprieHAMKYASIPHOCTD MJIOCKOCTEM:

40 MIPU3HAK MEePIEHIUKYISIPHOCTU JBYX 07.02.2024
IIJIOCKOCTEMN

41 Teopema o Tpéx nmepneHAUKYIIpax 12.02.2024

42 Teopema o Tpéx nmepneHAUKYIIpax 14.02.2024

43 Teopema o Tpéx nepneHAUKyIApax 19.02.2024
KonTponsHas pabota no temam

44 "IlepnieH IMKYJISPHOCTD NPSMBIX U 21.02.2024

Al

rwiockoctel" u "YTibl MeXAy NPSIMBIMU U




I0CKOCTSIMA"

45

ITonsarue MHOI'OrpaHrKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa313épTKa
MHOTI'OrpaHHHKa

26.02.2024

46

[Ipu3ma: N-yronpHas npusma; rpaHu u
OCHOBAHMS IPU3MBI; IPsIMasi ¥ HAKIIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
IIPU3MBI

28.02.2024

47

[Tapamnenenunen, OpsIMOYTOJIbHBII
napajJieJIenuIe]l 1 ero CBolcTBa

04.03.2024

48

[Tupamuna: N-yronbHasi nupamMuaa, TpaHu
Y OCHOBaHUE MUpPaMU/bl; OOKOBas U
ITOJIHAs! TOBEPXHOCTh TUPAMUIBL;
MPaBUJIbHAS U YCEUEHHAs MPAMK/IA

06.03.2024

49

[IpaBuibHBIE MHOTOTPAHHUKU: TTOHSTHE
MIPaBUJIBHOTO MHOTOTPAHHHUKA,
MpaBWJIbHAS MTPU3Ma U NPaBUIIbHAS
MMpaMuia; IpaBUIIbHAS TPEYroibHasI
NMpaMuia u NpaBUIbHBINA TETpasap; KyO

11.03.2024

50

HpeI[CTaBJ'IeHI/IC O IMpaBUJIBHBIX
MHOTI'OI'paHHHUKAX: OKTasAp, J0ACKaAAp U
HKOCa’ap.

13.03.2024

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS

OTHOCHUTCIIBHO TOYKH, HpﬂMOfI, INJIOCKOCTH.

ONeMEHThI CUMMCTpPUH B ITUpaAMUIAX,
HmapaJjuieJcnmIeaax, rnmpaBUJIbHbIX
MHOT'OI'paHHUKaxX

18.03.2024




Briuncienue 2i1eMeHTOB

52 N 1 20.03.2024
MHOTOT'PaHHHUKOB: pEOpa, AMaroHaIM, YIIIbl
[Tnomaas OOKOBOM MOBEPXHOCTH U
53 TIOJTHOH HOBGpXHOCi;I/I PSIMOU TIPU3MBI, ) 1 03.04.2024
IUTOIIAIb OCHOBAHUI, TeOpeMa 0 OOKOBOU
MTOBEPXHOCTH TIPSIMON TIPU3MBI
[Tnomaas 60KOBOY MOBEPXHOCTH U
54 MTOBEPXHOCTH TIPABIIEHOM m:IpaMHm,I, 1 08.04.2024
TeopeMa O IO OOKOBOM
MTOBEPXHOCTH YCCUYEHHOW MTHPAMHU/IBI
55 KonTtponpHas padoTa o Teme 1 10.04.2024
"MHOrorpaHHuKH"
56 [Tonsitne 06 00BEME 1 15.04.2024
57 O06BEM TUpaMuUIBI 1 17.04.2024
58 O06BEM TUpaMuUIBI 1 22.04.2024
59 O06BEM TMpaMuUIBI 1 24.04.2024
60 O06BEM TUpaMuIBI 1 29.04.2024
61 O06BEM TTPU3MBI 1 01.05.2024
62 O06BEM TTPU3MBI 1 06.05.2024
63 O06BEM TTPU3MBI 1 13.05.2024
64 KonTtponbHas pa6"0Ta o Teme "O0bEMBI 1 15.05.2024
MHOTOI'PaHHUKOB
[ToBTOpeHue, 0000IICHNE CUCTEMATH3AIUS
65 3HaHui. [locTtpoenue ceuennii B 1 20.05.2024
MHOTOTpaHHUKE
[ToBTOpEHue, 06001IeHNE CUCTEMATHU3AIIHS
66 3HaHWW. BeruncieHne pacCTosHUN: MEX Ty 1 22.05.2024

ABYMA TOYKaMH, OT TOUKHU OO HpﬂMOﬁ, oT




TOYKH 10 IIIOCKOCTHU, MCIKIAY
CKpCIIMBAOIIUMHUC ITPAMBIMU

67

Wrorosas koHTpoJsibHas paboTa

20.05.2024

68

[ToBTOpenue, 0600IIEHNE CHCTEeMAaTU3aITUs
3HaHUU. BBIYKCIIEHHE YITI0B: MEXIY
CKPEILMBAIOIUMHUCS IPSIMBIMU, MEXKTY
MPSIMON U TIOCKOCTbIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXy IUIOCKOCTSIMU

22.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KJIACC

KOTH1ecTBO 9COB JlaTta uzyyeHust DJIeKTPOHHBbIE
Ne uudposbie
; T
n/n e ypora Kourposibubie | Ipaxruueckue = 110 MUIany Ilo daxry obpasoBaTeilLi
Bcero bl€ pecypchbl
padoThI padoThI
11A 11A
C : , , ; 1
1 depa u map: HEHTp, paguyc, TuaMeTp 04.09.2023
IIOMIA/Ib MIOBEPXHOCTH CHephl
5 Cdepa u map: eHTp, paanyc, MameTp; 1 06.09.2023
IJIOMIA/Ib MIOBEPXHOCTH CHephl
BsaumHoe pacnonoxenue chepsl u 1
3. IJIOCKOCTH; KacaTelbHas IMII0CKOCTh K 11.09.2023
cdepe; miaomaab cheps
B3anmuoe pacnionosxenue cepsl u 1
4, IJIOCKOCTH; KacaTelbHas IMII0CKOCTh K 13.09.2023
chepe; iomaas chepsl
N306 1
. 300paxkeHue cepsl, mapa Ha 18.09.2023
mwiockoctu. CedeHus mapa
6. N3obpaxenue chepsl, mapa Ha 1 90.09.2023
wiockoctu. Cedenus mapa
Hunuaapudeckas MoBEPXHOCTD, 1
6 .
- oOpa3ymolre HUIHHIPHIECKON ) 95 09.2023
MMOBEPXHOCTHU, OCh IIMIHHIPHUUECKON
MMOBEPXHOCTHU
8. Hunuaapudeckas HOBerHOCTf, 1 97 09.2023
oOpa3ymolne MUIHHIPHIECKON




MMOBEPXHOCTH, OCh LIMJIMHAPUIECKON
IMOBEPXHOCTH

Hunuuap: ocHoBaHMs 1 OOKOBast
MMOBEPXHOCTh, 00pasyroias u oCh;
TI0MIa1b OOKOBOW M TIOJTHOMU
IIOBEPXHOCTH

02.10.2023

10.

Hunuuap: ocHOBaHUS 1 OOKOBast
MMOBEPXHOCTh, 00pa3yroias u oCh;
TJI01a]Tb OOKOBOM M MOJTHOM
IIOBEPXHOCTHU

04.10.2023

11.

N300pakenne NMIMHAPA HA TUIOCKOCTH.
PazpépTka nmnmnapa. Ceyenus
IUIUHIPA (TTIOCKOCTHIO, TApaJUIeILHO M
Wi

MEPIEeHIUKYIIPHON OCH LIIINHAPA)

09.10.2023

12.

N300pakenne nuaInHApa Ha MIOCKOCTH.
PazpépTka nmnunnapa. Ceyenus
UMWIMHPA (TUI0CKOCTHIO, MapaieIbHON
W

MEPIEeHIUKYIAPHON OCH IIINHAPA)

11.10.2023

13.

Konndeckas moBepXHOCTb,
oOpa3ymolre KOHUYeCKOU
MMOBEPXHOCTH, OCh M BEPIIMHA
KOHHYECKOM MMOBEPXHOCTH

16.10.2023

14.

Konnyeckas moBepXHOCTb,
oOpa3ymolire KOHUYeCKOU
MOBEPXHOCTH, OCh U BEPIITUHA
KOHUYECKOW MOBEPXHOCTHU

18.10.2023




15.

Konyc: ocHOBaHue U BeplIKHA,
o0Opa3yroias 1 0Ch; IIOMas OOKOBOM
Y TOJIHOM MTOBEPXHOCTHU

23.10.2023

16.

Konyc: ocHOBaHue U BepIMHa,
oOpa3yromias U 0Cbh; oAb OOKOBOH
Y MTOJIHOM MTOBEPXHOCTHU

25.10.2023

17.

YceuéHHbli KOHYC: oOpasyrouue u
BBICOTa, OCHOBAaHUS U OoKoOBas
IIOBEPXHOCTH

08.11.2023

18.

YceuénHblil KOHyC: 0Opasyroue u
BBICOTA, OCHOBAHUS U OoKoBas
IIOBEPXHOCTH

13.11.2023

19.

N300pakeHne KOHyca Ha TUIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca
(TTOCKOCTHIO, MapaIICIbHON
OCHOBAaHHUIO, U TIOCKOCTHIO,
MPOXOIAIICH Uepe3 BEpIIUHY)

15.11.2023

20.

N300paxkeHue KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHnust KOHyca
(TII0CKOCTHI0, MapaljIeNIbHOM
OCHOBAaHHUIO, U MIIOCKOCTHIO,
MPOXOIAIIEH uepe3 BEepUINHY)

20.11.2023

21.

KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB

22.11.2023

22,

KOM6I/IHaI_II/IH TCJI BpallICHUS U
MHOT'OT'paHHUKOB

27.11.2023

23.

MHOrorpaHHuK, ONUCaHHBINA OKOJIO
cdepsl; cdepa, BIUcaHHAs B

29.11.2023




MHOTI'OI'paHHUK UJIK B TCJIO BpalllCHUA

MHororpanHuK, OIMCaHHbIN OKOJIO

24, cdepsr; chepa, BIUCAHHAS B 04.12.2023
MHOTOTPAaHHUK WX B TEJIO BPALICHUS

- Horism/le 00 0"6T)GM€. OcHoOBHBIE 06.12.2023
CBOMCTBa 0OBEMOB TEI

26. HOHUs[THe 00 OESLeMe. OcHOBHBIE 11.12.2023
CBOMCTBAa 0OBEMOB Tel

27. O0BEM HMIMHIpa, KOHyca 13.12.2023

28. OO0BEM muIMHIIpa, KOHYCa 18.12.2023

29. O06bEM 1mapa u mIomaas chepsl 20.12.2023

30. O06bEM 1Iapa u omaas cheps 25.12.2023
[TonoOHbIE TEMa B MPOCTPAHCTBE.

31 COOTHOI_HGHI/IiI Mem{[y TUTOTIIA SIMH 97 12.2023
MMOBEPXHOCTEH, 00bEMaMM 1O JOOHBIX
Ten
[ToroOHBIE TENa B MPOCTPAHCTBE.

3. COOTHOI_HGHI/I‘}'I MC}K,{[y TUTOIIA SIMH 10.01.2024
MOBEPXHOCTEH, 00BEMaMK TI0JOOHBIX
Ten

33, KOHTpom,Ija;I "pa60Ta 1o Tel:[aM Tena 15.01.2024
BpamieHus" u "O0beMbl Ten

34, BekTop Ha minockocTy U B 17.01.2024
MPOCTPAHCTBE

35. BekTop Ha miockocTu U B 22.01.2024




IIPOCTPAHCTBE

BekTop Ha mockocTu u B

36. 24.01.2024
MIPOCTPAHCTBE

37. CrnoxeHue u BBIYUTaHUE BEKTOPOB 29.01.2024

38. CrnoxeHue u BBIYUTaHUE BEKTOPOB 31.01.2024

39. YMHOXeHHEe BEKTOpa Ha YUCIIO 05.02.2024

40. YMHOXeHHEe BEKTOpa Ha YUCIIO 07.02.2024
Pasnoxxenne BexkTopa 1o Tpém

41. HEKOMIUTaHApHBIM BekTopam. [IpaBuio 12.02.2024
napaiesienumnea
Paznoxxenue BekTopa 1o Tpém

42. HEKOMIUTaHApHBIM BekTopam. [IpaBuio 14.02.2024
napaiesienumnea
Pemenne 3amad, CBI3aHHBIX C

43, MIPUMEHEHHUEM MPaBUJI JCHCTBUN C 19.02.2024
BEKTOpaMH
Penienue 3amay, CBA3aHHBIX C

44, MIPUMEHEHHUEM MPABUJI JCHCTBUN C 21.02.2024
BEKTOpaMH
[IpsiMoyronbpHasi cucTeMa KOOpIuHaT B

45, npocTpancTBe. KoopauHaTel BEeKTOpA. 26.02.2024
[Ipocreiimue 3a1a4 B KOOpAXHATAX
[IpssmoyromnpHas cucteMa KOOpAWHAT B

46. npocrpancTse. KoopauHartel BekTopa. 28.02.2024

HpOCTeI‘/’H_HI/Ie 3ala4u B KOOpAUHATAX




47.

VYron mexny Bekropamu. CKaJsipHOe
MIPOU3BEICHUE BEKTOPOB

04.03.2024

48.

VYroa mexay Bekropamu. CkaliipHOe
MIPOU3BE/ICHUE BEKTOPOB

06.03.2024

49,

Beruucnenue yriioB Mexy NpsMbIMU U

IIJIOCKOCTAMHU

11.03.2024

50.

Beruncnenue yriioB Mexy NpssMbIMU U

IIJIOCKOCTAMHU

13.03.2024

51.

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIeHNN TEOMETPUYECKUX 3aa4

18.03.2024

52.

KoopanHaTHO-BEKTOPHBIN METO ITPH
pELIEHNN TEOMETPUYECKUX 3a7a4

20.03.2024

53.

KonTposbhas paboTa no teme
"BekTopbl U KOOPJIMHATHI B
npocrpaHctae"

03.04.2024

54,

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHuA. OCHOBHBIC
¢durypsl, GhakTel, TEOPEMBI Kypca
TJIAHUMETPU U

08.04.2024

55.

IToBTOpEeHUE, 060OIICHNE 1
cucreMmaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TUTAHUMETPUHU

10.04.2024

56.

IToBTOpEHME, 0000IICHNE 1
cucremMaTru3anus 3HaHui. OCHOBHbBIE
¢burypsl, ¢hakThl, TEOPEMBI Kypca
IUTAHUMETPUHU

15.04.2024

57.

[ToBTOpEHue, 0600mmEeHNEe U

17.04.2024




cucremaru3anus 3HaHuii. OCHOBHbBIE
¢urypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

58.

[ToBTOpenue, o6o0IICHNE U
cucremaru3anus 3HaHui. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

22.04.2024

59.

[ToBTOpenue, 06001IIEHNE U
cHcTeMaTH3aIys 3HaHui. 3aga4un
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS

24.04.2024

60.

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTHu3aIys 3HaHuHA. 3a1aun
MJIAHUMETPUHU U METOJIBI MX PEIICHHS

29.04.2024

61.

[ToBTOpEeHuEe, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu
TJITAHUMETPUHU U METOJIBI MX PEIICHHS

01.05.2024

62.

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

06.05.2024

63.

IToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHuA. OCHOBHBIC
¢burypsl, GhakThl, TCOPEMBI Kypca
CTEPEOMETPUHU

13.05.2024

64.

IToBTOpEHUE, 0000IICHNE 1
cucremaTru3anus 3HaHui. OCHOBHbBIE
¢burypsl, ¢hakThl, TEOPEMBI Kypca
CTepeoMeTpun

15.05.2024

65.

Hroropas KOHTPOJIbHasA pa60Ta

20.05.2024




[ToBTOpEHue, 0600MmIEeHNE U

66. . 22.05.2024
cucreMarui3anus 3HaHuUu
IT

67 OBTOPEHHE, O606HICHI:IC u 1 20.05.2024
cucreMarui3anus 3HaHUUu

68. [ToBTOpeHwue, O606HICHI:IC u 1 92 05.2024
cucreMarui3anus 3HaHUUu

OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME







YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






