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HHOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma yueOGHOro kypca «I['eomerpusi» 06a30BOro YpOBHS st
obyuaromuxcst 10 —11 xkmaccoB paspaboraHa Ha ocHOBe DenepanbHOTO
roCy/1apCTBEHHOI'O0 00pa30BaTEIbHOIO CTaHAAPTA CPEIHEr0 00LIEro 00pa3oBaHusl, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, IPEIBABIAEMBIX K MATEMAaTUUECKOMY
o0pa3oBaHMIO, U TPAAUIMA POCCUHCKOTO 0Opa3oBaHus. Peanuzanus mporpaMMsl
o0OecrieunBaeT OBJAJCHUE KIIOYEBBIMU KOMIETEHIUSAMHU, COCTABIISIIOIIMMH OCHOBY
TUIS camMOpa3BUTHUS u HENPEPHIBHOTO o0Opa3oBaHus, IIEJIOCTHOCTh
OOLIEKYJbTYpHOr0, JMYHOCTHOIO U TO3HABATEJIBHOTO Pa3BUTHUS  JUYHOCTH
00yJarommxcs.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4yeOHOro Kypca TE€OMETpMM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusl OOYCJIOBJIEHa MPAKTHYECKOW 3HAYUMOCTBIO METANpPEIMETHBIX H
PEIMETHBIX PE3yJbTaTOB OOyYeHHS TE€OMETPUH B HAMPABICHUU JIMYHOCTHOTO
pa3BuTHs oOydaronuxcsi, QopMupoBaHus (PYHKIIMOHAILHON MaTEeMaTUYECKON
IPAaMOTHOCTH, U3YYECHHS APYIUX YUEOHBIX AUCUHUIUIMH. PazBuTHe y oOydarommxcs
MPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH M TMPOUCXOXKIACHUM T€OMETPHYECKUX
abcTpakuui, COOTHOUIEHHM peajJbHOrO0 M MJICAIbHOIO, XapaKTepe OTpPaxKeHHUs
MAaTeMaTH4YECKOW HAYKOW SIBJICHUU U IIPOLIECCOB PEATBHOIO MUPA, MECTE T€OMETPUU
B CHCTEME HayK M POJIM MAaTEeMaTHYECKOTO MOJICIIMPOBAHUS B HAYYHOM MO3HAHUU U
B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUAILIUXCS, A
TAaK)K€ KauyeCTB MBIIUICHUSI, HEOOXOAMMBIX i aJanTalid B COBPEMEHHOM
oOuiecTse.

['eomeTpus sBiseTCs ONHUM U3 0a30BBIX NPEIMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusA, TaKk Kak oOOECIeYMBAET BO3MOXKHOCTh H3YYEHHUS Kak
JTUCLUIUIMH €CTECTBEHHO-HAYYHOM HANPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MbllUIeHHE, (opMupyeMoe Mpu H3YyYEHUU OO0YyYaroIUMHUCS
MOHSTUHHBIX OCHOB TEOMETPUU U TIOCTPOCHHUH IIETIOYKU JOTUYECKUX YTBEPKICHUIMA
B XOJ€ pCIICHUS TEOMETPUYECKUX 3a/lady, YMEHUE BBIJBUTAaTh W OMPOBEPTaTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCA IPU PEIICHUH 3a/ady eCTECTBEHHO-
HAy4YHOTI'O IIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKHU.

YMeHrne OpHUEHTHPOBATHCS B MPOCTPAHCTBE WUIPAET CYLIECTBEHHYIO POJIb BO
BCeX 00JacTAX IesTeNIbHOCTH uenoBeka. OpHeHTalusi 4yeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro COIMaibHOrOo ObiTHs, (opma
OTPaXXEHUsI OKPY’KAIOIIEr0 MHpA, YCJIOBUE YCIEIIHOTO MO3HAHUS W aKTHUBHOIO
npeoOpa3oBaHus  JEHUCTBUTENBHOCTH.  OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3amu 00BEAMHSET pa3Hble BUABI yUeOHOW U TPYIOBON EATEIbHOCTH, SIBISETCS



OHUM U3 MNpo(decCHOHATBHO BAXKHBIX KayecTB, IMOATOMY aKTyallbHa 3ajaya
dbopMupoBaHug y  0OydYaromuxcsi  IPOCTPAHCTBEHHOTO  MBIIUICHUS — Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFTOTOBKE K MPAKTUYECKON AESITEIbHOCTH M0 MHOTUM HaIPaBIICHHUSM.

Llenp ocBoeHus mporpammbl ydebHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOuieoOpa3oBareIbHOe M OOIIEKYJIBTYPHOE pa3BUTHE
oOyyaronuxcs yepe3 odecreyeHne BO3MOKHOCTU MTPUOOPETEHHUS M UCTIOIb30BaHUS
CUCTEMATHYECKUX TEOMETPUICCKUX 3HAHUW U JIEHCTBUM, CTICIU(PUIHBIX TEOMETPHH,
BO3MOXXHOCTH YCIICITHOTO MPOJOKEHHUsT 00pa3oBaHHs IO CIEHUATbHOCTSIM, HE
CBSA3aHHBIM C IPUKJIAJHBIM HCIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE IpeJHA3HAYeHA IS
0o0y4Jaronuxcsi CpefHeN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUM
Ha YPOBHE OCHOBHOTrO 00IIero oOpa3zoBanus. TakuMm o0pa3zoM, oOydaromuecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MAaTEMAaTUYECKUE YMEHHUS, CBA3aHHBIE CO
CHEU(PUKON reoMETpUN U HEOOXOJUMbIE AJI KU3HU B COBPEMEHHOM OOLIECTBE.
Kpome 3TOro, oHM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPUIO OoJiee rIyOOoKo, eciu
B JaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUYECKUX 3HAHUSIX B
po¢heCCUOHATIBHOU JIEITEIIbHOCTH.

JlocT)KeHHE LEenu OCBOCHHS NPOrpaMMbl OOECIEUYHMBAETCS PEIICHUEM
COOTBETCTBYIOIIMUX  3aj1ady. [IpuopuTeTHBIMH  3aJayaMd  OCBOEHHUSI  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kjaccax sBISIOTCS:

e (QopMupoBaHuE NPEACTABICHUS O T[EOMETPUM KaK YacTH MHPOBOM

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIUM MUPOM;

e (opMupoBaHuE NpeACTaBICHUS O MHOTOIPAHHUKAaX U TeJaX BpalIEHUsl Kak
O BRKHEWIIIMX MAaTeMAaTHYECKUX MOJIEISX, IMO3BOJSIONIMX OIUCHIBATH U
U3y4aTh pa3HbIC SABJICHUS OKPY>KAIOIIETO MUPA;

e (QopMupoBaHue yMEHHS paclo3HaBaTh Ha YEPTEKax, MOJAEISIX U B
pealbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIlleHUS;

e OBJIAQJICHUE METOJAMH PEIICHUS 3aJa4 Ha MOCTPOCHUS Ha M300paKEHUSX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPAICHHs U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJIAQJICHUE AITOPUTMAMHU PEIICHUS] OCHOBHBIX THUIIOB 33/1a4; (hOpMUpPOBAHHE
YMEHHsI TMPOBOJUTH HECIOXKHBIE JOKa3aTeJIbHbIE PACCYKIEHUS B XOJe
pelIeHHsI CTEPEeOMETPUUECKHUX 3aJady M 3aJa4 C [PaKTHYECKUM
coJiepKaHUEM;

e Pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPUYECKHX CHOCOOHOCTEH 0Oydaronmxcs,
MO3HABATENIbHON AKTMBHOCTH, MCCIEIOBATEIbCKUX YMEHUH, KPUTUUHOCTU
MBIILICHUS;



e (opmupoBanue (GyHKIMOHATIBLHOW I'PaMOTHOCTHU, PEIEBAHTHOU M€OMETPUH:
yYMEHHUE PaclO3HABaTh MPOSBICHUS T€OMETPUUYECKUX MOHITHH, 0OBEKTOB U
3aKOHOMEPHOCTEH B pPEANbHBIX KU3HEHHBIX CUTYyalUsX U IPU HU3YYCHUU
ApPYrMX  y4eOHbIX  MPEIMETOB,  NPOSABICHHS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYJIMPOBaTh MX Ha S3bIKE T€OMETPUU U CO3JaBaTh
F€OMETPUYECKHE MOJIETU, NPUMEHATh OCBOCHHBIM TI€OMETPUYECKUI
arrapar JUISL peleHus IPaKTUKO-OPUEHTUPOBAHHBIX 3aj;ad,
MHTEPIPETUPOBATH U OLICHUBAThH NOJYyYECHHbBIE PE3YJILTATHI.

OTnMYNUTENBEHON OCOOEHHOCTBIO IMPOTPaMMBbI SIBIISIETCS BKJIIOYEHHUE B KypC
CTEPEOMETPUH B HaYaJle €ro M3y4eHUs 3a/a4, pelIaeMbIX Ha YPOBHE HHTYUTUBHOIO
NO3HAHMs, W ONpeAeNEHHbIM 00pa30M OpraHuM3oBaHHas padboTa HajJ HUMH, UTO
CHOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOIO M MPOCTPAHCTBEHHOTO  MBIIIJICHMUS,
CTUMYJIUPYET MPOTEKAHWE UHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K JalbHEHIIEMY
M3YYEHUIO MIPEMETA.

[Ipennourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOJY OOydeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEU OCHOBE YYBCTBEHHOCTH IPEIMETHO-
OPAKTUYECKON JAEATENBHOCTU. Pa3BUTHME NPOCTPAaHCTBEHHBIX IPEACTaBICHUN Y
YYAIIUXCS B Kypce CTEPEOMETPHUH MPOBOAMTCS 3a CUET PEIICHUS 3a]a4 Ha CO3JaHHe
MIPOCTPAHCTBEHHBIX O0pa3oB M 3a7ady Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMHU
obpazamu. Co3nmanue o0Opa3a MNPOBOAUTCS C OMOPOM HaA HATJIAIHOCTh, a
onepupoBaHue 00pa3oM — B YCJIOBMSIX OTBJIEUEHHUSI OT HAIJIAIHOCTU, MBICIEHHOTO
M3MEHEHUS €r0 UCXOJIHOTO COJIepKAHUSI.

OcHoBHBIE cozaepikarenbHble TUHUM Kypca «l'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «lIpsiMmble U MIOCKOCTH B MPOCTpAHCTBEY, «Tena BpauieHUs»,
«BeKTOpbl U KOOpJIMHATHI B MPOCTPAHCTBEY». DOPMHUPOBAHUE JTOTUUECKUX YMEHUU
pacnpezensercs He TOJIBKO MO CoAepkKaTebHbIM JIMHUSAM, HO U 110 ToAaM O00y4YeHUs
Ha YpOBHE CpPEeAHEro 00IIero 00pa3zoBaHusl.

Conepxxanue 00Opa3oBaHUsA, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJibTaTaMm
OCBOEHHUsI pabodeil mporpamMmbl, pacnpeAeNéHHbIM IO TrojJaM OOy4eHHs,
CTPYKTYpUPOBAaHO TakuM 00pa3oMm, UTOObI OBJAJCHHE TI'E€OMETPUUYECKHUMHU
MOHATUSMUA W HABBIKAMH OCYILIECTBIISJIOCH MOCJIEA0BATENBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIIMIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOILIyI0 CHCTEMY T'€OMETPUYECKUX MPEJACTABICHUN OO0Yy4YaloIMUXCs, paclIupss |
yray6ssist e€, o0pa3ysi MpoYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuyenue reomerpum otBoautTcsa 2 yaca B Hepenro B 10 kmacce u 1 gac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHBIX daca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue TMpsSMBIX B MPOCTPAHCTBE: IEpPECEKarolIuecs,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMA CTOPOHAaMH; YIOJd MEXAYy NPsIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHbBIX IuIockocTed. Ilpocteiline npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: MEPIIEHINKYJIAPHBIE MPSMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JMHEUHBIA yroJl JIByTPAHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEHIUKYIAPax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE NPABUJIBHOIO MHOTOIPAHHUKA; MPABUJIbHASA MpPU3MaA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, IMPSAMOIA,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, NapajuieJenunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 9JeMEHTOB MHOTOTPAaHHHKOB: pE&Opa, JauaroHaliv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJHOW IMOBEPXHOCTH NPSIMON TIPU3MBI,
IUIOMIA/Ib OCHOBaHWH, TeopeMa O OOKOBOH IMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW MHPaMUJIbI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[logo6Gupie Tena B mpocTtpaHcTBe. (COOTHOUIEHUS MEXKAY IUIOMIAASMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOcTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OChb, IUIOMAAb OOKOBOM U TIIOJHOM IIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yroIue U BbICOTa; OCHOBAHMS U OOKOBas MIOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAb MMOBEPXHOCTU CREpHI.
B3aumnoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHuss W MHOTOTPAHHHMKOB. MHOIOTpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B ipocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. Pemenwe 3agay, CBS3aHHBIX — C
MPUMEHECHUEM TMpaBUi JACUCTBUUA ¢ BekTopamu. I[IpsAmoyronpHasi cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTon Mexay BekTopamu. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTrpamMMbl y4yeOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TPaKTIaHCKOW UICHTUUYHOCTH, YBAXKEHHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTONYHBOTO OYIYIIEro.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

dusuyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpLIaThb OCO3HAHHBIA BBIOOP
Oyaymeil mnpodeccun U peanu30BbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYpbl, IMOHUMAHHEM BIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)Karomel cpeapl, IUTAaHUPOBAHHS TIOCTYIKOB M OIEGHKH WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeTOBEYSCKON JCATEIBHOCTH, JTaloB ¢
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIWBUTyaJIbHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YAIMUSHLIMU OeUCTBUIMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble JJornueckue aeiicTBUA:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEeMaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHONICHWA MEXIYy HOHIATHIMH, (DOPMYIHpPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJlaccu(UKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U M
npoTUBOpeYrs B (aKTaX, JaHHBIX, HAOJIOJCHHSIX U YTBEPKICHHUSIX;



npeajiaraTb ~ KPUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYITUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €T0 PAa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABIATH AehUIMUTH UHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUJOB U (POPM TMIPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelleHus 3a/1a4yi, KOMMEHTHPOBATh MOJYUYEHHBIN pE3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3inYMe M CXOJCTBO MO3HIIMIA; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3EHTAUU 1 OCOOEHHOCTEN ayIUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padboT, JOrOBapUBaTHCA, 00CYXKAATh MPOLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETrO BKJIaJia B OOIIUNA MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBath B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA W HEBBITYKJIbII
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuia; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanmy  (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, NPAaBUJIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CrpouTh ceYeHUsT MHOTOIPAaHHUKOB METOJOM  CJI€JOB, BBIIIOJHSITh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUNA MEXIY IBYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOpUTMaM, NPUMEHSSI W3BECTHBIE AHAJTMTUYECKUE METOJbl NPH PELICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
ngpamMuga) ¢ TOpUMEHeHHeM (OpMYJ; BBIYHCIATH COOTHOIICHUS MEXIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMU TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TIPOCTPAHCTBE;, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBBIBATh M HHTEPIPETHPOBATh HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpEeACTaBICHHYIO Ha YepTexkax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl IS PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATNOIararouX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHAT,  MpOCTEHIIMEe MPOrpaMMHBIE  CpPEIACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKW3HH, PACIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TMOJIyYeHHBbIC 3HAHHMS Ha IMPAKTUKE: aHAJU3UPOBATh pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCIIOJIb30BaHUEM I'eOMETPUUYSCKUX TIOHATUI U TeOpeM, arllapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a9H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYNH.

11 KJIACC

OnepupoBaTh TOHATHSIMH: LHWJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yroIIHe
MUJIMHAPUYECKOH  TOBEPXHOCTH;  IWJIMHIAP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpasyrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBHICOTA
CErMEHTa; IIapOBOW CJIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHHWK, BIIMCAaHHBIH B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BbIYUCHIATE COOTHOIICHHSI MEXAY IUIOLIAASMU MOBEPXHOCTEH W 00BbEMAMHU
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: J1EKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIA[bIBaTh BEKTOpP IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTs TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IaroB PELICHUs, €CIU YCIOBUS IIPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOONTHE NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'€OMETPUHU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10 0 0
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[TapaniensHOCTh MPSAMBIX U IIIOCKOCTEN
3 HepneH)mIiyns{pHOCTL MPSMBIX U 12 0 0
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 0
5 MHororpaHHuKu 11 1 0
6 OOBEMBI MHOTOTPaHHUKOB 9 1 0
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Tema Bpamenus 12 0

OOBEMEBI TN 5 0

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 0

[ToBTOpeHue, 06001EeHNE, 7 1 0

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero H3yYeHUS o0pa3oBaTeJibHbIE

padoTshI padoThI pecypest

OCHOBHBIE TIOHATHS CTEPEOMETPHHU: TOUKA,
npsiMasi, IJI0CKOCTbh, TPOCTPAHCTBO.
[TpaBuia u300paxeHus Ha PUCYHKAX: 1 0 0
P P 2 prey 05.09.2023
U300paKeHHSI IIIOCKOCTEH, MapauIeIbHBIX

IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[ToHSTHSA: TIepeCeKarOIINeCs TNIOCKOCTH,
MIepEeCeKArOIINEeCs PsiMasi M IIIOCKOCTh 08.09.2023

[TonsTHS: IEpeceKarOUTUeCs MTOCKOCTH,
NepeceKarImecs npsmasi ¥ IIOCKOCTh 12.09.2023

3HAKOMCTBO C MHOTOI'paHHUKAMH,

1
n300pa’keHre MHOTOTPaHHUKOB Ha 0 0 15.09.2023
PHCYHKaX, Ha MPOCKIIMOHHBIX YePTEKaX

Hauanpubie cBeienns o kyoe u nupamuse,
& .C 1 0 0
UX pa3BEPTKU U Mojenu. CedeHus 19.09.2023

MHOI'OI'paHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BépTku U Mozenu. CedeHus 1 0 0 99 09.2023

MHOTI'OI'paHHUKOB

[TousiTue 00 aKCHOMATHYECKOM

MIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI 1 0 0 96.09.2023

CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTECPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHUS M3 HUX

29.09.2023

TToHsaTHEe 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

03.10.2023

10

11

12

13

[TonsiTre 06 akcHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX

B3anMHoOe pacnonoxeHue npsMsIx B
IIPOCTPAHCTBE: IepeceKaromuecs,
NapajuleIbHbIE U CKPEILIUBAIOIUECS
IIpsIMBIE

HapaJ'IJ'IGJ'IBHOCTB MIpsAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: MMAPpAJUICIIbHBIC IIPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbBHOCTD TpéX
MMPAMBIX

HapaJ'IJ'IGJ'IBHOCTB MPpsAMBIX U ILIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpﬂMOﬁ u
INJIOCKOCTH

06.10.2023

10.10.2023

13.10.2023

17.10.2023

14

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

20.10.2023

15

16

VYros Mexay NpsIMBIMU B ITIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

24.10.2023

27.10.2023

17

[TapayieabHOCTB TUIOCKOCTEN:
napaelbHble IIOCKOCTH

07.11.2023




18

CBolicTBa napasuieabHbIX IIOCKOCTEN

10.11.2023
[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI
19 Ha TUIOCKOCTH: TETPadp, KyO, 14.11.2023
napaieNenume;|
20 [TocTpoenue ceueHuit 17.11.2023
21 [TocTpoenue ceueHuit 91.11.2023
KonTpoapHas padora o Teme "IIpsimbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE.
HapaJIJIeJILHocIT)L I'TII;IMBIX U TUTOCKOCTEH" 24.11.2023
[TepnieHAUKYIAPHOCTD MPSIMOM U
23 TUIOCKOCTH: TIEPIICHINKYJISIPHBIC TIPSMBIC B 98.11.2023
NIPOCTPAHCTBE
24 [TpsmMble napansenbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH 01.12.2023
o5 [IpssmMble napaienbHble U
MEePIEHANKYIISIPHBIE K TITIOCKOCTH 05.12.2023
26 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
MJIOCKOCTH 08.12.2023
97 [Ipu3Hak nepneHaAuKyIIpHOCTH NMPSIMOHN U
IJIOCKOCTH 12.12.2023
28 Teopema o0 psIMOM NTEPIIEHAUKYISIPHON
MJIOCKOCTH 15.12.2023
29 TeopeMa 0 nIpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH 19.12.2023
30 Teopema o0 HpsAMOii IEPIICHANKYIISIPHON




IIJIOCKOCTH

22.12.2023

31

32

33

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIJIOCKOCTH

[leprieHIUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TIOCKOCTH

HepHeHI[I/IKYJ'Iﬂp 1 HAaKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

26.12.2023

29.12.2023

09.01.2024

34

[IepnieHauKyIsp U HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH [0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

12.01.2024

35

36

VYrbl B IPOCTPAHCTBE: YIOJI MEXAY
IIPSIMOM M TNIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYTPAHHOI'O yIJla

16.01.2024

19.01.2024

37

JIByrpaHHBIN yroJI, TMHEHHBIN yrom
JIBYTPAHHOI'O yIJla

23.01.2024

38

39

40

[IepnieHAMKyYISAPHOCTD INTIOCKOCTEN:
MPU3HAK HEPIEHIANKYIAPHOCTH ABYX
IIJIOCKOCTEMN

[lepnieHIUKYASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH JIBYX
IIOCKOCTEHN

[lepnieHqUKYASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEeM

26.01.2024

30.01.2024

02.02.2024




41

Teopema 0 TpEX NepHeHAUKYIAPaAx

06.02.2024

42

43

TeopeMa 0 TpEX nepHEeHAUKYIIAPaAx

Teopema o Tpéx nmepneHAUKYIIpax

09.02.2024

13.02.2024

44

KonTtponbsHas pabora mo Temam
"IlepneHUKYISIPHOCTD MPAMBIX U
Al

miockocteil" u "Yribl MeXy NPSAMBIMU U
IIocKocTIMU"

16.02.2024

45

Ilonstue MHOI'OrpaHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAHHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOI'OI'paHHHUKA

20.02.2024

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HaKJIOHHAs
pU3MBbL; OOKOBasl U MOJIHASI IOBEPXHOCTh
IIPU3MBI

27.02.2024

47

48

49

[Tapamtenenunen, TpsIMOYTOJIbHBIN
napajJiesIenune]] 1 ero CBOMCTBa
[Tupamua: N-yroyipHas Nupamuia, rpaHu
¥ OCHOBaHUE NMUPaMUJbl; OOKOBast U
MI0JIHASl IOBEPXHOCTh ITUPAMUJIBL;
IIpaBWIbHAsA U YCEYEHHAs TUpaMUia

HpaBI/IJ'ILHLIC MHOT'OI'paHHUKHA: TIOHATUC
MMPaBUJIIBHOT'O MHOT'OI'paHHUKA,
IMpaBUJIbHAaA NpHU3Ma U IpaBUJIbHAA
nupamMuJia; npaBujibHasg TPCyroJbHasa

01.03.2024

05.03.2024

12.03.2024




nyMpamMuia U NpaBWIbHBIA TETPadIp; KyO

50

51

52

[IpencraBienue o MpaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTadp, JOJACKAdIp U
UKOCa’Ip.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOUKH, MPSMOM, MIIOCKOCTH.
DNeMEeHThl CAMMETPUH B MHUpaMuUax,
napajuiesenuneaax, NpaBuiIbHbIX
MHOTOI'PAaHHHUKAX

Boruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHaiu, yribl

15.03.2024

19.03.2024

22.03.2024

53

[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTU MPSIMON TPU3MBI, TIOIIATH
OCHOBaHUH, TeopeMa 0 OOKOBOK
MIOBEPXHOCTHU IPSIMON IIPU3MBI

05.04.2024

54

[Tmomans 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTH MPABUILHON MTUPAMUBI,
TeopeMa O TIoaau OOKOBOMH
IOBEPXHOCTU YCEYEHHOU MUPAMUIBI

09.04.2024

55

56

57

KonTponbHas padbora no teme
"MHororpaHHuku"

[TousaTtue 00 00BEME

O0BEM TUpaMHUTBI

12.04.2024

16.04.2024

19.04.2024

58

59

O06bEM upamMuIbl

O0BEM TUpaMHUTBI

23.04.2024




23.04.2024

60 O06Be 1
PEM TTHPAMILIA 26.04.2024
61 O0Bé 1
EM HPHIMEL 30.04.2024
62 O06Bé 1
PEM TIPHEMET 30.04.2024
63 O61é 1
PN TIPHEME! 07.05.2024
64 Kontponbnas pabota no reme "OObEMBI 1
MHOTOTPaHHHUKOB" 14.05.2024
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
65 i. 11 7 1
3nanuil. [locTpoenue ceueHuii B 17.05.2024
MHOTOTpaHHHKE
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BpIYKCIIEHHE PACCTOSIHUI: MEXIY
66 i 1
JIBYMSI TOYKaAMH, OT TOYKH JIO TIPSIMOH, OT 17.05.2024
TOYKH JI0 THIOCKOCTH, MEXITY
CKPEIIMBAOIIUMUCS MPSMBIMH
67 nu 1
TOTOBasi KOHTPOJIbHAsA paboTa 20.05.2024
[ToBTOpeHuUe, 06001IeHNE CHCTeMaTHU3AIIUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY
68 1
CI(peI_I_II:IBaIOH_II/IMI/ICSI PSIMBIMU, MEXKITY 20.05.2024
IPSIMOM 1 TUTOCKOCTBIO, TBYTPaHHBIX
YTJIOB, YTJIOB MEXK]Y IJIOCKOCTSMHU
OBUIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Inamerp;
TUTOIIA b IOBEPXHOCTH CHEPHI
B3aumnoe pacrnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

06.09.2023

13.09.2023

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[unmHapudeckas OBEPXHOCTb,
oOpa3zyromue NUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
IOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias 1 och;
IUIOIAah OOKOBOM M MOJHOMN
IIOBEPXHOCTHU

N300paxkeHre NUINHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
IUIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroIiue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTHU

20.09.2023

27.09.2023

04.10.2023

11.10.2023

18.10.2023




Konyc: ocHOBaHue U BepIIKHA,
o0pa3yromias 1 oCk; IIOLaaAb OOKOBOW U
IIOJIHOW TIOBEPXHOCTHU

25.10.2023

VYceu€HHbII KOHYC: 00pa3yromme 1
BBICOTA; OCHOBAaHHUA K OOKOBas
MMOBEPXHOCTh

08.11.2023

10

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KOHyca
(TII0CKOCTHI0, MapalIeIbHOM
OCHOBAHHMIO, 1 INIOCKOCTEIO,
MIPOXOJALIEH Yepe3 BEPIINHY)

15.11.2023

11

12

KomOunanums Ten BpamieHus u
MHOT'OTPaHHUKOB

MHororpaHHMK, OIIMCAHHBIN OKOJIO
cdepsl; chepa, BIMCaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

22.11.2023

29.11.2023

13

ITonsatue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

06.12.2023

14

15

O06bEM uIMHApa, KOHYyCa

O06BEM mapa u rwiomaas cheps

13.12.2023

20.12.2023

16

[Tono6HbIe Tena B MpOCTPAHCTBE.
CooTHoOUIeHNsT MEXIY TUIOIAAIMU
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

27.12.2023

17

18

KonTponbnas pabora no temam "Tena
BpaeHus" u "O6beMsl Ten"

BeKTOp Ha IJIOCKOCTHU U B TPOCTPAHCTBC

10.01.2024




17.01.2024

19

20

Cl0oXCHHE U BBIUNTAHHUC BCKTOPOB

VMHOXEHIE BCKTOpa Ha YHUCJIO

24.01.2024

31.01.2024

21

Pasnosxenune BekTopa 1o TpéM
HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napaesenumnena

07.02.2024

22

23

24

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUII JEHUCTBUN C
BEKTOPaMH

[IpssmoyronbHas cucreMa KOOpAUHAT B

npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexnay Bekropamu. CkaspHoOe
IIPOU3BE/ICHNE BEKTOPOB

14.02.2024

21.02.2024

28.02.2024

25

26

27

Beruncnenue yrioB Mexay NpsIMbIMH U
IIJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNU TEOMETPUYECKUX 3aa4

KonrtponbHas pabora o Teme "BekTopbl
1 KOOpAMHATHI B IPOCTPaHCTBE"

06.03.2024

13.03.2024

20.03.2024

28

[ToBTOpeHme, 0600IIEeHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

03.04.2024

29

[ToBTOpenue, 0600mEeHNE U
cucreMaTu3anus 3Haguii. OCHOBHEBIE

10.04.2024




¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

31

32

33

[ToBTOpeHUE, 0600IICHNE 1
cUCTEMAaTH3aWs 3HAHUN. 3a1auun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE 1
cUcTeMaTH3alis 3HaHUH. 3agauu
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1
cucteMaru3anys 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpEOMETPUH

WroroBas koHTpoNbHAs paboTa

17.04.2024

24.04.2024

08.05.2024

15.05.2024

34

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

20.05.2024




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



