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HHOACHUTEJBbHAA 3AIIUCKA

PabGouas mporpamma ydebHoro kypca «l'eomerpusi» 06azoBoro ypoBHs s oOydwaromuxcs 10 —11
KJIacCcoB pa3paboTaHa Ha ocHOBe DenepanbHOr0 roCyAapCTBEHHOTO O0pa30BaTEIbHOIO CTaHAApPTa CPEIHETO
obmiero oOpa3zoBaHusi, C y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, MPEIBABISIEMbIX K MaTEMaTHIECKOMY
00pa3oBaHUIO, U TPAAUIMN POCCHICKOTO oOpa3zoBaHus. Peanmzammsi mporpaMMbl 00€CTICUMBAET OBJIAJCHUE
KIIIOYEBBIMU KOMIIETEHIIUSIMHU, COCTaBISIOUIMMH OCHOBY JIJISl CAMOPAa3BUTHUSA M HEMPEPHIBHOTO OOpa3oBaHMs,
IEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO U TI03HABATEIILHOTO Pa3BUTHS JTMYHOCTH O0YUJAIOIIUXCS.
HEJIM N3YUEHUS YYEBHOTI'O KYPCA

BaxHocTh y4eOHOro Kypca T€OMETpHMM Ha YpPOBHE CpeAHEro oomero oOpa3oBaHHs OOYCIIOBIIEHA
MPAKTUIECKOW 3HAYMMOCTBIO METANpPEJAMETHBIX W TPEAMETHBIX pPe3yJabTaTOB OOydYeHUS TEOMETPHH B
HANpaBJIEHUU JMYHOCTHOTO pa3BUTUs oOydarommuxcs, (GopmupoBaHus (QYHKIMOHAIBHON MaTeMaTUYEeCKOM
TPaMOTHOCTH, W3Y4YCHHs] JPYrHMX Yy4eOHBIX JTUCIUIUIMH. Pa3Butue y oOydaromuxcss MpPaBUIBHBIX
MPEICTABICHUH O CYIIHOCTH M TPOUCXOXKICHUH T'€OMETPUYECKHX aOCTpaKIuii, COOTHOIICHUH PEAIbHOTO U
UJICAbHOTO, XapaKTepe OTPaKEHUS MAaTEMAaTHUECKON HAyKOW SIBIEHUN U MPOIECCOB peajbHOr0 MHpA, MECTE
TEOMETPUH B CHCTEME HAyK M POJH MAaTEMaTHYECKOTO0 MOJCITMPOBAHHS B HAYYHOM IO3HAHWU W B TPAKTHUKE
crocoOCTByeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHUS YydYalllUXCs, a TaKXKe KauyeCTB MBIIUICHUS,
HEOOXOUMBIX JIJISl aIalTallid B COBPEMEHHOM OOIIECTBE.

I'eometpus siBisieTcst oqHUM U3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHEro 00IIero o0pa3oBaHus, TaK KaK
o0ecreynBaeT BO3MOKHOCTh M3yYEHHUS KaK JUCHUIUIMH E€CTECTBEHHO-HAyYHOM HAIPaBJIEHHOCTH, TaK U
I'YMAaHUTApHOMU.

Jloruveckoe MbIIUICHHUE, POPMUPYEMOE TPU H3YYSCHUH O0YJAFOIIUMHUCS TTOHATHHHBIX OCHOB I'€OMETPUHU
U TOCTPOCHUM LEMOYKH JIOTMYECKHX YTBEPKICHUI B XOJE pEIIeHHS T'€OMETPUYECKUX 3a/ad, YMEHHE
BBIJIBUTATh U OINPOBEPraTh T'MIOTE3bl HEMOCPEICTBEHHO HUCIOJB3YIOTCS MPH PEIICHUU 3a7ad €CTECTBEHHO-
HAyYHOTO IHKJIA, B YACTHOCTHU M3 Kypca (DU3HKH.

YMeHue OpUEHTHpPOBAThCS B MPOCTPAHCTBE WIrPAaeT CYIIECTBEHHYIO pOJIb BO BCEX 00JacCTIX
JeSITEIbHOCTH 4yesioBeka. OpHeHTaIys YeloBeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €ro
COIMAIBHOTO OBITHS, OopMa OTPaKEHUS OKPY)KAIOLIETO MHUpA, YCIOBHE YCIEIIHOTO MO3HAHHUS M aKTUBHOTO
npeoOpazoBanus AeicTBuTenbHOCTH. ONepupoBaHUE MPOCTPAHCTBEHHBIMU OOpa3aMu OOBEIUHSET pa3HbIe
BHJIbI Y4COHOW M TPYJAOBOM JEATCIBLHOCTH, SBISCTCS OJHUM M3 MPOPECCUOHATHHO BaXKHBIX Ka4eCTB, MTOITOMY
aKTyalbHa 3a7a4a (OPMHUPOBaHUA y OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIUICHUS KaK Pa3sHOBHUIHOCTH
00pa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K MPAKTHYECKON NEITeTbHOCTH IO
MHOTHM HaIpaBIICHUSM.

Ilens ocBoeHuss mporpaMMmbl yueOHOro kypca «['eomerpus» Ha 0a30BOM YpoBHEe OOydeHUS —
o0mieo0pa3oBaTenbHOE M OOIIEKYIBTYpPHOE Pa3BUTHE OOYYAIOIIMXCS 4Yepe3 OOecCIeueHUEe BO3MOKHOCTH
MPUOOPETEHUsI U HCIIOJIb30BAHUS CHCTEMAaTHUYECKUX T€OMETPUYECKUX 3HAHUM M JEeUCTBUMN, crienupUYHbIX
T€OMETPHH, BO3MOXXHOCTH YCHEIIHOTO MPOAOJIKEHHS 00pa3oBaHUS MO CIEHUATBHOCTSIM, HE CBS3aHHBIM C
MPUKJIATHBIM UCTIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma mo reomeTpuu Ha 6a30BOM ypOBHE IMpeAHA3HAUYEHA JJIsi OOYYArOMIUXCSl CPEIHEH MIKOIBI, He
WCTIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYJHEHUN HAa YPOBHE OCHOBHOTO 00mIero oOpasoBanus. Takum oOpazom,
oOyyvaronuecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIME MaTeMAaTHUYECKHE YMEHUs, CBSI3aHHBIE CO
cnenuduKoil reoMeTpun U HeoOXOaUMBIE AJIS KU3HU B COBPEMEHHOM obmiectBe. Kpome 3TOro, oHu MMErOT
BO3MOXKHOCTh HM3yYUTh TE€OMETpHUIO Ooyiee TIyOOKO, €Clii B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTH B
TeOMETPUIECKHX 3HAHUSIX B IPOPECCHOHATBHOMN e TEITFHOCTH.

JlocTkeHre 1M OCBOCHHUS MPOrpaMMbl OOECIIEYMBAETCS PEIICHHEM COOTBETCTBYIOIIMX 3ajad.
[IpuopuTeTHBIMU 3a71a9aMU OCBOEHUS Kypca «I'eomeTpum» Ha 6a3oBoMm ypoBHe B 10—11 kinaccax siBISIOTCS:
(hopMUpoBaHHE MPEACTABICHUS O T€OMETPUN KaK 4acTU MUPOBOM KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3H C
OKPYKAIOIIUM MUPOM;



(opMHpOBaHKE MPEACTABICHUS O MHOTOIPAaHHHMKAaX M TellaX BPALIEHHs KaK O BaKHEMIIMX MaTeMaTHYECKHX
MO/IEJISIX, TO3BOJISIFOIIMX ONKCHIBATh U U3y4aTh Pa3HbIC ABJICHUS OKPYKaIOILEr0 MUpPA;

(dbopMHUpOBaHHE YMEHMs PAclO3HaBaTh Ha 4YepTEkKax, MOJENSAX U B PEaJbHOM MHUpPE MHOTOIPAaHHUKU M Tena
BpallleHUs;

OBJIa/ICHUE METOJIaMH pEILeHMs 3a]1a4 Ha TIOCTPOEHUs Ha U300paKEHUAX POCTPAHCTBEHHBIX (PUTYD;
(dbopMHUpOBaHHE YMEHHS OIEPHPOBATH OCHOBHBIMH TMOHATHUSMH O MHOTOTPaHHHMKAX M TellaX BPAIICHHUS U HX
OCHOBHBIMH CBOICTBaMU;

OBJIQJICHUE AITOPUTMaMH PEUICHHUsS OCHOBHBIX THIIOB 3a7ad; (POPMHUPOBAHUE YMEHHsS TMPOBOIHMTH HECIOKHBIC
JIOKAa3aTeNIbHBIE PACCYKIEHUS B XOJE PELICHUS CTEPEOMETPUYECKMX 3aJad M 3aAad C IPAKTHYECKUM
COJIep KaHUEM;

pa3BUTHE MHTEIJIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOyyaromuxcs, [03HaBaTEIbHONH aKTUBHOCTH,
UCCJIEIOBATENBCKUX YMEHUHM, KPUTUYHOCTU MBIIICHUS;

(dopmupoBaHue (PyHKIIMOHAIBHONW IPaMOTHOCTH, PEJICBAHTHOW I€OMETPUHU: YMEHHUE PAClO3HABATh MPOSBICHUS
TeOMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEW B PpEAJbHBIX >XH3HEHHBIX CUTYAallMsIX W IpH
U3YYCHHUH APYIMX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (hOpMyIHpOBaTh UX
Ha fA3BbIKE T€OMETPUHU U CO3[aBaTh FEOMETPUUECKHUE MOJEIHU, IPUMEHATh OCBOCHHBIN I'€OMETPUUECKUHN arnmapar
JUIS pEIeHUs] TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIIPETUPOBATh U OLIEHUBATD [TOJIyYE€HHBIE PE3YJIbTAThI.

OTnuunTeNbHOW 0COOEHHOCTBIO IPOTPaMMBbI SIBJIIETCSl BKIIOUEHHE B KypC CTEPEOMETPUM B Hauase ero
M3y4YeHUs 3aj1ay, pelIaeMbIX Ha YPOBHE MHTYUTUBHOI'O IMO3HAHMS, U ONPECIEHHBIM 00pa30M OpraHU30BaHHASL
pabora HaJ HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBbIILIECHUS,
CTUMYJUPYET NPOTEKaHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K AAJbHEUIIIEMY U3yUECHHUIO IPEMETA.

[Ipennourenue oTHAETCs HATIATHO-KOHCTPYKTUBHOMY METOAY OOydYeHHs, TO €CTh TEOpPeTHUECKUE
3HaHMS HUMEIOT B CBOEM OCHOBE YYBCTBEHHOCTh IPEIMETHO-NPAKTUYECKON pesTenbHOCTH. Pa3Butue
IIPOCTPAHCTBEHHBIX MPEJCTABICHUN Yy yJallluXcsl B Kypce CTEPEOMETPHH ITPOBOAMTCA 3a CUET pEIICHU 3a]a4
Ha CO3/laHHE NPOCTPAHCTBEHHBIX OOPa30B M 3aJay Ha OINEPUPOBAHHWE MPOCTPAHCTBEHHBIMU OOpa3zaMu.
Co3znanue o0pa3a NPOBOAUTCS C ONOPOH HAa HAIJIAIHOCTh, @ OLIEpUPOBaHUE 00Pa30oM — B YCIOBUSAX OTBICUEHHUS
OT HarJIIJHOCTHU, MBICJIEHHOT'O U3MEHEHUS €T0 UCXOJIHOI0 COAECPKaHUS.

OcHoBHblE conepkarenbHble JUHMM Kypca «l'eomerpum» B 10-11 knaccax: «MHOTrOrpaHHUKHY,
«[IpsiMble M IJIOCKOCTH B HpOCTpaHCTBe», «Tena BpamieHus», «BeKTopel U KOOPAMHATHI B MPOCTPAHCTBE.
DOopMHUPOBAHUE JIOTUUECKUX YMEHUHN PACIPEENAeTcs HE TOJIBKO 10 COAEPKATEIbHBIM JIMHUAM, HO U IO TO1aM
00y4eHHs HAa YPOBHE CPEIHETO O0IIEro 0Opa3oBaHUsI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM OCBOCHUs paboueit
pOTpaMMBbl, paclpeAeNEHHbIM 10 ToJaM OOYYeHHs, CTPYKTYpPHUPOBAHO TaKMM OOpa3oM, YTOOBI OBJIAJCHHE
Tr€OMETPUYECKUMHU TOHATHAMU M HaBbIKAMM OCYILECTBIIAJIOCH TIOCJIEJOBATENBHO M IOCTYNATENIBHO, C
COONIIOJICHMEM MPUHIMIA HPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHMS BKIIOYAIUCh B OOLIYI0 CHCTEMY
F€OMETPUYECKUX TMpEACTaBICHUN 0O0ydaroIuxcsi, pacmupsisi u yrayonss e€, oOpa3ys MpOuHbIE
MHOECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuyenue reomerpun otrBoauTcs 2 yaca B Henenmo B 10 kiacce u 1 yac B Henento B 11 kiacce, Bcero
3a 7Ba roga ooyuenus - 102 yyeOHBIX yaca.
COJAEP) KAHUE YYEBHOTI'O KYPCA

10 KJIACC

HpHMI)Ie ! IIJIOCKOCTHU B IMMPOCTPAHCTBE

OCHOBHBIC TMOHSTHS CTCPCOMECTPUH. TO‘-II(E[, npsamas, TI1JIOCKOCTb, IIPOCTPAHCTBO. [Tonsarue 006
AKCUOMATHYCCKOM ITOCTPOCHHUU CTCPECOMCTPUU: AKCHUOMBI CTCPCOMETPUHN U CIICACTBHUA U3 HUX.

Bzanmuoe PpacIoIOKCHNEC MMPAMBIX B IMPOCTPAHCTBE! MEPECCKarOIunecsH, napaljICJIbHbIC u
CKPCHINBAIOIHECA IIPSIMBIC. HapaJIJICJ'ILHOCTB MpSAMBIX U IIOCKOCTEH B MMPOCTPAHCTBE: MAPAJJICIILHBIC ITPSAMBIC



B IIPOCTPAHCTBE; MApPAUICIIBHOCTh TPEX MPAMBIX; MNapAJUIENBHOCTh IMPSAMOM M IUIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMU CTOPOHAMM; YroJl MEXKAYy MNpsAMBIMM B IpocTpaHCTBE. [lapamnenbHOCTH IUIOCKOCTEM:
napajuiebHbIe TUIOCKOCTH; CBOMCTBA MapajuleNbHBIX IuIockocTei. [Ipocreiimme nmpocTpaHcTBEHHBIE (PUTYPBI
Ha IJIOCKOCTHU: TeTPasap, KyO, napasuiesnenunel; HoOCTPOCHUE CEUSHHH.

[lepneHqUKyIAPHOCTh MPSAMON U IIOCKOCTH: IEPIEHIUKYISPHBIE IPSMBIE B IIPOCTPAHCTBE, IMPSMBIE
NapajulesIbHbIE W NEPHNEHIUKYISPHBIE K IUIOCKOCTH, NPHU3HAK IMEPHEHAUKYISIPHOCTH NPSIMOM M IIJIOCKOCTH,
TeopeMa O NpPAMOM NEPNEHIUKYJISIPHOW IIOCKOCTU. YTIBl B IPOCTPAHCTBE: YroJl MEXKAY HpsIMOH H
IJIOCKOCTBIO; JABYIPAHHBIA YIoOJI, JIMHEHWHBIM yroa JABYTpaHHOro Yyria. IleprneHauKynsp M HaKJIOHHBIE:
pPaccTOsIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 TIOCKOCTH, MPOEKIHs (GUTYPHI HA MJIOCKOCTb.
[lepnieHIUKYIAPHOCTh IUIOCKOCTEW: NPHU3HAK NEPHEHAMKYISIPHOCTH ABYX ILIOCKOcTed. Teopema o Tpéx
MIEPIEHIUKYIISPAX.

MHOrorpaHHUKH

[lonsiTue MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOIPDAHHMKA, BBINYKIbIE U  HEBBIITYKIIbIC
MHOTOI'DAaHHUKH; pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yronpHas npusma; I'paHM W OCHOBAaHMs IIPHU3MBI;
npsiMas U HaKJIOHHAas MPU3MbI; OOKOBasl U IMOJHAs MOBEPXHOCTh NMpu3Mbl. [lapamienenunesn, npsaMoOyroyibHbINA
napa’suiesienune] u ero cBoicrna. [lupamua: n-yrojapHas nupaMua, TpaHd U OCHOBaHHUE MUPAMUbI; OOKOBast
U TIOJHasl MIOBEPXHOCTh MUPAMMJIbI; NpaBWIIbHAA U yCEUEHHAs NMUpaMKa. DJIEMEHThl IPU3Mbl U MHUPaMU/bL.
[IpaBWIIBHBIE MHOTOTPaHHUKH: MOHATHE NPABWJIBHOIO MHOTOTPAaHHUKA; MpaBUJIbHAS NPHU3Ma U NPaBUIIbHAS
UpaMUIa; IpaBUIIbHAS TPEYTOJIbHAS MUpaMUIa U MPaBUIbHBIN TeTpasp; KyO. [IpencraBnenne o mpaBUIIbHBIX
MHOTOTpaHHUKAaX: OKTa’ap, N0AeKadip U ukocarap. CeueHus Npu3Mbl U MTUPAMUIBL.

CuMMeTpuss B NPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIBHO TOYKH, NPSAMOM, IIOCKOCTU. OJIEMEHTBI
CUMMETpHUU B IUpaMUax, lapajuleICIIUAIEIaxX, [IPAaBUIbHBIX MHOTOIPAaHHHUKAX.

Beruncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, 1uaroHany, yrisl. [lnomans 60K0BOM MOBEPXHOCTH U
MOJTHOM TIOBEPXHOCTH MPSIMOM MPHU3MBI, IUIONIAJb OCHOBaHWH, TeopeMa O OOKOBOH IMOBEPXHOCTH HPAMOIL
npusMel. [lnomans GOKOBON MOBEPXHOCTH W MOBEPXHOCTH NPABWIBHON NHMpaMuibl, TEOpeMa O IUIOIIAIU
yceu€HHoM nupamuabl. [lonsarue 06 06béme. O6bEM HpaMUIbl, IPU3MBI.

[lonoGuble Tenma B mpocTpaHcTBe. COOTHOUIEHHS MEXIYy IUIOMIAAIMHU TOBEPXHOCTEH, 0oO0BEMamu
MOI00HBIX TEN.

11 KUIIACC

Tejia BpamieHus

Hunuuapuyeckas NOBEPXHOCTh, 00pa3yrolIue LMIMHAPUYECKON MOBEPXHOCTH, OCh LMJIMHAPUYECKON
noBepxHocTu. LlmnmuHap: ocHOBaHMA M OOKOBasi MOBEPXHOCTh, OOpasymomas M OCh; IUIONAAb OOKOBOW W
MOJTHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTb, OOpa3yloIlMe KOHMYECKOM IMOBEPXHOCTH, OCb M BEpIIMHA KOHMYECKOU
noBepxHocTU. KoHyc: ocHOBaHME U BepllMHa, 00pa3yrolas 1 OCh; IJIOMagb OOKOBOI U MOJHOM MOBEPXHOCTH.
VYceuéHHblil KOHYC: 00pa3yIoLIe U BBICOTA; OCHOBAHUS U OOKOBasi HOBEPXHOCTb.

Cdepa u map: meHtp, paguyc, TUameTp; IUIOMIAAb MOBEPXHOCTH cdepbl. B3auMHoe pacronoxeHue
cdepsl U IIIOCKOCTH; KacaTeabHasl INIOCKOCTh K cdepe; MIomaab chepsl.

N300pakeHue Tes BpallleHHs Ha MI0CKOCTU. Pa3BépTka uIuHApa U KOHYyca.

KoMOuHarmu Ten BpalieHuss ¥ MHOTOTPaHHHUKOB. MHOTOTpaHHHK, OIMMCAHHBIM OKOJO cdephl; cdepa,
BIIMCaHHAsl B MHOTOTPAHHHUK, UJIU TEJIO BPAILEHUS.

[lonsitne 06 o0BEMe. OcHOBHblE CBOWCTBa 00BEMOB Tenl. TeopemMa 00 00BEME NPSAMOYrOJBLHOIO
napajiesienumnena u cieAacTeus u3 He€. O0bEM nnnmuHpa, Konyca. O0BEM mIapa u Iomaab chepol.

[Togo6uble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOIAASAMM IOBEPXHOCTEH, 00BEMaMu
MOIOOHBIX TE.

Ceuenuss nwiIMHApa (mapajuleibHO M TMEPHEHAMKYISIPHO OCH), CEYEHHs KOHyca (IapajijiesibHOe
OCHOBAHHIO U NMPOXOJAIIEE Yepe3 BEPIINHY), CEUEHUS 1apa.

BekTopb! H KOOPANHATHI B IPOCTPAHCTBE



BexTop Ha minockoctu u B mpoctpancTBe. ClojkeHue U BBHIYUTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yncio. PasnokeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. IlpaBuio mapamnenenunena. Pemenue
3a/1a4, CBSI3aHHBIX C NIPUMEHEHHWEM IIpaBWJI AEMCTBUM ¢ BekTopaMu. lIpsMoyronpHas cuctema KOOpAUHAT B
npoctpanctBe. Koopaunatel Bekrtopa. Ilpocteiimme 3agaum B KOOpAMHATaX. YTOJ MEXIY BEKTOPAMH.
CkansipHOE IIPOU3BENECHUE BEKTOPOB. BBIUNCIIEHNE YIVIOB MEXIYy HMPSIMBIMH U IIOCKOCTAMH. KoopauHaTtHO-
BEKTOPHBII METO/ NIPH PELICHUH F€OMETPUUECKUX 3aau.

NNJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHMSI IPOrpaMMbl yueOHoro npeamMera «MaTemaTukay XapaKTepu3yroTCs:

I'pazknanckoe BocnnuTanue:

c(OPMHUPOBAHHOCTHIO I'PAXKIAHCKOW MO3UIMK 00YYaIOIMIErocss Kak aKTMBHOTO M OTBETCTBEHHOTO 4JIEHA
poccuiickoro oOIiecTBa, MPEACTaBICHUEM O MaTeMaTHMYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS pPa3IMUHBIX
CTPYKTYp, SBJCHMH, NpOLEAyp TpakJaHCKoro oOmiectBa (BBIOOpBI, ONPOCHI U Mp.), YMEHHEM
B3aMMO/ICHCTBOBATh C COLMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBHUH C MX ()YHKIUSMHU M HA3HAYCHUEM.

IlaTpnoTHyeckoe BocIUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCUHCKON I'PaKIaHCKOW UICHTUYHOCTH, YBAXKECHHUS K MPOLUIOMY U HACTOSIIEMY
pOcCcHUiiCKOW MaTeMaTHKH, IEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHHSM POCCUHCKMX MAaTeMaTHKOB U
POCCHICKONM MaTEMaTHYECKON IIKOJIBI, K MCIIOJIB30BAHUIO 3TUX JOCTH)KEHUN B JPYTHX HayKaX, TEXHOJIOTHSAX,
chepax YKOHOMHUKH.

JlyX0OBHO-HPaBCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH pOCCHUICKOro Hapoja; C(HOpMUPOBAHHOCTBIO HPABCTBEHHOI'O
CO3HAHMS, JTUYECKOrO IIOBEACHMS, CBA3aHHOIO C INPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN HAyKU U
JeSITEIbHOCTBIO YUEHOI0; OCO3HAHUEM JIMYHOTO BKJIaJia B IOCTPOEHUE YCTOMUUBOIO OyIyIIEero.

JcTeTHYeCKOe BOCIIUTAHHUE:

ACTETHUYECKUM OTHOILIEHUEM K MUDY, BKIIIOUas 3CTETUKY MaTeMaTU4YECKUX 3aKOHOMEpPHOCTEH, 00BEKTOB,
3a/a4, pELICHUH, DPACCY)KIEHUH; BOCIPUUMYMBOCTBIO K MAaTEMATHYECKUM acCIeKTaM pa3jIM4YHbIX BHJOB
HCKYCCTBA.

dusuyeckoe BOCIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHUSI IPUMEHSATh MaTeMaTW4YeCKHe 3HaHUS B HHTEpecax 370pOBOro U
Oe3omacHOro o0Opasa JKHU3HM, OTBETCTBEHHOI'O OTHOILICHHMS K CBOEMY 3JI0pOBBIO (3I0pOBOE IHTaHHE,
cOQJIAaHCUPOBAaHHBIM PEXHUM 3aHITHM W OTIbIXa, pEryaspHas Qu3nuyeckas AaKTUBHOCTbH); (PU3NYECKOTrO
COBEPLIECHCTBOBAHHUS, IPU 3aHITHUSIX CIIOPTUBHO-030POBUTEIBHON AESITEIBHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TpyOy, OCO3HaHMEM LEHHOCTH TPYAOIIOOUs; HHTEPECOM K pa3IM4HbIM chepam
poeCCHOHAIBHON AEATENbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOH M €€ NMPUIOKEHUSIMHU, YMEHHEM COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIIel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIAHBI; TOTOBHOCTHIO U
CHOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHMIO Ha TNPOTSIKEHUHM BCEH JKU3HU;
TFOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PELIEHUH ITPAKTUUYECKUX 3a/1a4 MATEMAaTUYECKONW HAIIPAaBJIEHHOCTH.

JIKOJIOTHYeCKoe BOCIIUTAHue:

c(OPMHPOBAHHOCTBIO SKOJIOTMYECKON KyJIbTYphbl, TOHUMAHUEM BIHUSHHS COLUATIBHO-I)KOHOMHUYECKUX
IPOLECCOB HA COCTOSIHUE IPUPOJHONM U COLMAJIBHOW CpEelbl, OCO3HAHHWEM TIJ00aJIbHOIO XapakTepa
9KOJIOTUYECKHUX MpOo0JIeM; OpHEHTaled Ha NPUMEHEHHE MaTeMAaTU4eCKMX 3HAHMUM JJIs pelIeHus 3a7ad B
00J1acT OKpyXarolllel cpeiabl, MIAHUPOBAHUS IOCTYNKOB M OIIEHKM WX BO3MOXXHBIX TMOCJIEICTBHHA UIs
OKPYKaroIlEe Cpebl.

LleHHOCTH HAYYHOIO MMO3HAHUS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKd U
OOIIECTBEHHON MPAKTHKH, MOHMMAaHUEM MaTeMaTHYECKOW HAayKH KakK c(epbl 4eIOBEYECKOW NesATeIIbHOCTH,
9TaloB €€ PpasBUTHS W 3HAYMMOCTH U1 Pa3BUTHsS LUBWIM3ALMH, OBJIAIACHUEM S3BIKOM MATEMAaTUKH H
MaTEeMaTUYECKOH KYJIbTYpOM KaK CpPEICTBOM IO3HAHHMS MHpPA; FOTOBHOCTBIO OCYILIECTBIIATH IPOECKTHYIO H
HCCJIEeI0BATENIbCKYIO AESITEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.



METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpenMeTHble  pe3ylibTaThl  OCBOCHHMS  NpOTrpaMMbl  ydyeOHOro mpenmera «MaTeMaTHKa
XapaKTepU3yIOTCS OBJIAJCHUEM YHHMBEPCAIBHBIMU HO3HAGAMENbHBIMU  OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUICBUAMU, YHUBEPCATbHIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vrueepcanvnvlie nosnasamenvnsle oeticmsus, obecneuusarom hopmuposanue 6a306blxX KOCHUMUBHBIX
npoyeccos odyuarowuxcsa (oceoenue Memooo8 NOZHAHUSL OKPYHCAIOue20 Mupd, HpUMeHeHUue J02UYEeCKUX,
uccne008amenbCKux onepayuil, ymeHui pabomamo ¢ uHgopmayueti).

ba3oBble Jlornueckue 1ecTBUs:

BBISIBJSITH M XapaKTEPHU30BaTh CYNICCTBCHHBIC MPU3HAKA MATEMAaTHYCCKUX OOBEKTOB, MOHSITHHA, OTHOIICHHIMA
MEXIy TOHATHSIMH, (OPMYIMPOBATh OINPEACICHUS TIOHSATHIA, YCTAaHABIWBATh CYIICCTBCHHBIA IPU3HAK
KJaccU(UKAIMKU, OCHOBAHUS /Il 00OOIICHHS U CPAaBHEHHUSI, KPUTEPHUH ITPOBOAMMOTO aHAIIN3A,

BOCIIPHHAMATh, (HOPMYTHpOBaTh M MPEOOPa3OBBIBATH CYKICHUS: YTBEPIUTEIbHBIE W OTPUIATEIHHBIC,
€MHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

BBISIBIISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHBOPEUUS B (haKTax, NaHHBIX, HAOIIOACHUSIX
U YTBEPKICHUSX; MPEJIaraTh KPUTSPUH JJIS BBISIBICHHS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;

JIeNaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHUKH, JCIYKTUBHBIX W WHAYKTUBHBIX YMO3aKJIIOYCHUH,
YMO3AKJIFOUEHUH 10 aHAJIOTUU;

IPOBOJIUTH CaMOCTOSTEIBHO OKa3aTeIhCTBA MATEMAaTHYECKUX YTBEPXKICHHU (TPSAMBIE M OT MPOTHUBHOTO),
BBICTpaUBaTh apPTyMEHTAIINIO, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS
Y BBIBO/JIBL;

BBIOMpATh CHoco0 pemieHus yd4eOHOM 3amaud (CpaBHHMBAaTh HECKOJBKO BapHaHTOB PpELICHHUsS, BHIOMPAThH
HanboJiee MOAXO SN ¢ y4ETOM CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBbie nccienoBaTesbCcKHe ICHCTBUS:

WCTIOJh30BaTh BOIPOCHI KaK HCCIIENOBATENbCKUA WHCTPYMEHT IMO3HAHWS;, (HOPMYIHPOBATH BOMPOCHI,
(duKcupyoIe MPOTUBOPEUYHE, MPOOIEeMy, YCTaHABIMBATh HCKOMOE W JaHHOe, (hOopMHpOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHEHUE;

MIPOBOAMTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEOBAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEN
MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, MPOIECCa, BHISBICHUIO 3aBHCUMOCTEH MEXIy OOBEKTaMH, SBICHUSMHU,
npoleccamu;

CaMOCTOATENIEHO (OpPMYJIMpOBaTh OOOOMICHHS M BBIBOJBI IO pe3yJbTaTaM MpPOBEAEHHOTO HAOIIOACHUS,
UCCIIEIOBaHMSI, OIICHUBATh JJOCTOBEPHOCTH MOJTYYCHHBIX PE3yJIbTaTOB, BHIBOJIOB M 0000IICHHIA;
IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IPOIECCA, a TAKXKE BBIIBUTaTh TPEATNONIOKEHHS O €r0 Pa3BUTUHU B
HOBBIX YCJIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH IEQUITUTHI HHPOPMAIIMH, TaHHBIX, HEOOXOAMMBIX JIJISl OTBETA HA BOIPOC U JIJIsl PEIICHUS 3a/1a4H;
BBIOMpaTh WH(OPMAIMIO W3 WCTOYHWUKOB PA3JIMYHBIX THIIOB, AaHAIU3UPOBATh, CUCTEMATH3UPOBATH H
UHTEPIPETUPOBATHh NH()OPMAIIUIO PA3TUYHBIX BUIOB U (DOPM MPEACTABICHUS;

CTPYKTYpUPOBaTh HH)OPMAIIHIO, TIPEJICTABIIATE €€ B pa3IUYHBIX (POPMax, MILTIOCTPUPOBATH TPpaUIeCKH;
OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMyHUKamueHwle Oelicmsus, 00ecneyusaom c@hopmMuposaHHOCmb COYUATbHBIX
HABbIKOG 00YUAIOUUXCSL.

Oo0menue:

BOCIIPHHUMATh U (DOPMYIUPOBATH CYKICHUS B COOTBETCTBUU C YCJIOBHSMH U LEJISIMH OOIIEHUS; SCHO, TOYHO,
IPaMOTHO BBIPA)XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M TMHCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOIYy
peleHus 3a1a4i, KOMMEHTHPOBATh TIOJTYYCHHBINA Pe3yJIbTaT;

B X0/ OOCYXACHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOWl TeMbl, MPOOJIEMbI, pelacMon 3aaad,
BBICKA3bIBaTh HMJICH, HAIICJICHHBIC HA MOWCK PEIICHHS; COMOCTABIATh CBOM CYXKICHUS C CYXICHUSMHU JAPYTHX



YYaCTHUKOB JIMAJOra, OOHAPYKUBATh Pa3iIMuUe M CXOJCTBO MO3HMIMKH; B KOPPEKTHOH Gopme popmynnpoBaTh
pa3HoTacHsl, CBOM BO3PAKEHUS;
MPEJCTABIATh PE3yAbTaThl PEIICHUS 3aJadd, OSKCIIEPHUMEHTA, HWCCIEIOBaHUsS, IPOEKTa; CaMOCTOSTEIEHO
BbIOHpaTh (pOpMAT BBICTYIJICHHS ¢ YUETOM 3a7a4 Mpe3eHTAIMU U OCOOCHHOCTEH ayIuTOPHUH.

CorpyannuecrBo:
MOHUMAaTh M UCIOJ30BaTh MPEUMYIIECTBA KOMAHIHON W MHAUBUAYaTbHOW pabOTHI MPHU PEIICHUH Y4eOHBIX
3aja4; MPUHUMATh IEJIb COBMECTHOH JEeATENbHOCTH, IUIAHUPOBATh OPraHM3ALMI0 COBMECTHOH paboThl,
pacrpenensaTh BUABI padoT, JOTOBApUBATHCS, OOCYKIATh MPOIECC M pe3yiabTaT paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIFO/ICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboTsl (0OCykIeHHS, OOMEH MHEHHH, «MO3TOBBIC INTYPMBI» U WHBIC);
BBITOJTHSITH CBOIO YacTh PaOOTHl U KOOPIUHUPOBATH CBOU JEHCTBUS C IPYTUMHU YI€HAMH KOMAaH/bI; OICHUBATH
KayecTBO CBOET0 BKJIaga B OOMMI TPOAYKT 1O KPUTEPUSAM, COHOPMYIHPOBAHHBIM yYaCTHUKAMHU
B3aMMOJICHCTBHUSI.

3) Vuusepcanvuvie pecynamuensie oelicmeus, obecneuusarom QopmMuposanue cmvlCio8blx YCMaHO80K U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszaumsi:
COCTABJIATH TUIaH, aJITOPUTM PEIICHHS 33a]]auH, BEIOUPATh CIIOCO0 PEIICHUs C y4ETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PELICHHI C Y4ETOM HOBOM
UH(pOpMaLINY.

CaMOKOHTPOJIb:
BJIaJICTh HAaBBIKAMHU TTO3HABATEIFHON pe(IEKCHH KaK OCO3HAHMS COBEPINACMBIX JEHCTBHIA M MBICIHTEIBHBIX
MIPOIIECCOB, MX PE3YJIbTaTOB; BJIaJETh CIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJIA Ipolecca W pe3ylbTaTa
pelIeHusl MaTeMaTHIeCKOH 3a/1a4H;
OpeIBUIETh TPYIHOCTH, KOTOpPblE MOTYT BO3HUKHYTh TpPHU pPEHICHHH 3a/ladyd, BHOCUTH KOPPEKTHUBHI B
JeSITETFHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAHICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;
OILICHMBATh COOTBETCTBUE PE3yabTaTa U U YCIOBUIM, OOBICHATh MPUUYHHBI JOCTH)KEHUS WU HETOCTHKEHUS
Pe3yIbTATOB NEATEILHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLEHKY MTPHOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

OrnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, INIOCKOCTb.

[IpMeHATh aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MIPU PEILICHUN F€OMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSIMU: TAPAIIETBHOCTD U MEPIIEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH.

KnaccudunupoBaTs B3aMMHOE pacioioKEHUE MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBath MOHSATUSMU: ABYTPAHHBIN Yroll, TPaHW IBYTPAHHOTO yria, pedpo ABYIPaHHOTO YIJIa;
JMHEWHBIN YroJl IByrPaHHOIO YIja; rpajaycHas Mepa IBYrpaHHOIO yria.

OnepupoBaTh MNOHATHSAMHU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBIMYKIIBIA MHOTOTPAaHHUK, 3JIEMEHTHI
MHOTOI'PaHHUKA, TPaBUJIbHBIA MHOTOIPaHHUK.

Pacnio3snaBath  OCHOBHBIE  BHABI ~ MHOTOTPAHHUKOB (TUpamMuia; TNpU3Ma,  OPSIMOYTOJIBHBIN
napajuiesenumnes, Kyo).

KnaccuunmpoBate MHOTOTpaHHWKH, BBIOMpAasl OCHOBaHHUS JJsi KIacCHUPUKAIMU (BBITYKIBIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKHW; TPAaBWIbHbIE MHOTOTPAHHHMKH, TPSAMbIE W  HAKJIOHHBIE  IPHU3MBI,
napasuieNIenune/ibl).

OnepupoBaTh MOHATUSIMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBSICHITH MPUHIIMITBI IOCTPOSHUS CEUEHUH, UCIIONIBb3Ysl METO/I CIIEIOB.

Ctpouth ceueHus: MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBITIOJMHATH (BBIHOCHBIC) TIJIOCKHE YEPTEKH W3
PUCYHKOB ITPOCTHIX O0BEMHBIX (PUTYP: BH]I CBEPXY, COOKY, CHH3Y.



PemaTp 3amaun Ha HaXOXKJAEHHE I€OMETPUYECKUX BEJIMYMH 1O 00pa3liaM WM alropuTMaM, MpUMEHsS
U3BECTHBIE AHAJIUTUYECKUE METOABI NPU PELICHUM CTAHJAPTHBIX MATEMAaTUYECKMX 3alad Ha BBIYHCIICHHE
pacCTOSSHUM MEXAYy JBYMs TOYKaMH, OT TOYKH JO MPAMOH, OT TOYKM IO IUIOCKOCTH, MEXKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU.

Pemrate 3amaun Ha HaXOXKAEHHWE TE€OMETPHUECKUX BEJIIMYMH MO 00pas3laM WM ajlropuTMam, MPUMEHss
W3BECTHBIE AHAIMTUYECKUE METO/IBI IIPH PEIICHNN CTaHJAPTHBIX MATEMAaTUUECKUX 3a/1a4 HA BBIYMCIICHHUE YIJIOB
MEXy CKPEIIMBAIOIIMMHUCA NPAMBIMHU, MEXIY NPAMONH M IUIOCKOCTBIO, MEXIY IUIOCKOCTSMH, ABYIDAaHHBIX
YTJIOB.

Boruncnsate 00bEMBI U IITOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MUPAMUJa) ¢ IPUMEHEHUEM
¢dbopMys;  BBIUMCIATH  COOTHOUIEHHS  MEXIy IUIOINAJAMHU  IOBEpXHOCTEH, 00béMamMu  MOJOOHBIX
MHOI'OTPaHHUKOB.

OnepupoBath MOHATHUSAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MNIOCKOCTh CUMMETPHUU; LIEHTP, OCh
U TIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBAaTh W WHTEPHPETHPOBATH  MHPOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, MPEICTABICHHYIO HAa YEPTEKaxX U PUCYHKAX.

[lpumensaTe reomeTpuueckue (axTbl JUIsl PEIICHHs CTEPEOMETPUYECKHX 3a/1ad, MPEAINoJaratoimx
HECKOJIbKO LIaroB PELleHus], €CJIU YCIIOBUS IPUMEHEHHUS 3aJIaHbl B IBHOHM (opMe.

[IpuMeHATH mpoCTEHIINe NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IpHU
pEeLIEHUU CTEPEOMETPUYECKUX 3aaY.

[IpuBoauTh mHpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOJAE M IKU3HU, pPaACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB I€OMETPHUH B HCKYCCTBE.

[IpuMmeHATs 1NOJIydeHHBIE 3HAHUSA Ha IPAKTUKE: AHAJIM3UPOBATh PEANIBHBIC CUTyallUd U IIPUMEHATH
U3y4CHHbIE IOHATHA B IpPOLIECCe IIOMCKA pELICHUs MaTeMaThdecku CcHOpMyIMpPOBAHHON IpPOOIIEMBI,
MOJENUPOBAaTh pEalbHbIE CUTyallMd Ha S3bIKE T'E€OMETPHUM, HCCIEAOBATh IIOCTPOCHHBIE MOJACIH C
HCIIOJIb30BAHUEM T€OMETPUYECKUX TOHATUH W TEOpeM, ammapaTa aiareOphl; pelarbh NPaKTHUYECKHUE 3a7add,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPUUECKUX BEIINYHH.

11 KUIIACC

OnepupoBaTh  MOHATHUSMHU:  IWIMHAPUYECKAs  IOBEPXHOCTb, 00Opasyrolye  IMIMHIPHUYCCKON
IMOBEPXHOCTHU, MLWIMHAP, KOHHUYCCKAA IMOBCPXHOCTD, 06pa3yfoume KOHHYECKOU IMOBEPXHOCTHU, KOHYC;
cepuydeckasi IOBEPXHOCTb.

PacrioznaBats Tena BpaieHus (IIIMHAP, KOHYC, cepa u map).

OOBSACHATH CITOCOOBI TIOJTYYCHHSI TEJT BPAIICHUSI.

KnaccudunupoBats B3auMHOE pacroioskeHre chepbl U MITOCKOCTH.

OnepupoBaTh MOHATHIMU: IAPOBONM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA; IIapOBOM CIIOH,
OCHOBaHHE I1apOBOT0 CJI0s, BBICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Brruncnars O6"béMI>I U 1riomaau HOBCpXHOCTCI\/'I TCJI BpallCHUs, TCOMCTPUUCCKUX TCJI C IMPUMCHCHUCM
dbopmyi.

OnepupoBaTh MOHATHUSMU: MHOTOTPAaHHMK, BIHCAHHBIN B cdepy M OMHMCAaHHBIN OKOJO chephl; chepa,
BIIMCaHHAas1 B MHOT'OI'PAaHHUK WJIA TCJIO BPAILICHHA.

BbruncnsaTe COOTHOLIEHHSI MEKY TUIOMIAIIMU TOBEPXHOCTEN U 00bEMaMHU MTOT00HBIX TeJl.

N3o6paxaTh u3yyaemsbie GUTYpBI OT PYKH U C IPUMEHEHHUEM TPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbImonHATE (BBIHOCHBIC) TIOCKHE YEPTEKH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BUA CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUS Tell BpallleHusI.

W3Bnekatb, WHTEpOpeTUpOBaTH W  MpeoOpa3oBeIBaTh HHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTypax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMOTHATE EHCTBUSL CIOKEHHUS BEKTOPOB, BHIUMTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOpa Ha YHUCIO,
OOBSACHATH, KAKUMHU CBOMCTBAMH OHH 00JIJIAIO0T.



[IpumeHnATh paBWIIo NapayIeIenuneaa.

OnepupoBaTh MNOHATHAMM: JEKApTOBBI KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpAa,
PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXAY BEKTOpPaMH, CKaJsIPHOE IPOU3BEIACHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIaHAPHBIE BEKTOPHI.

Haxonutbe cymMMy BEKTOPOB U IIPOU3BEIACHUE BEKTOpA HAa 4YMCIIO, YTOJ MEXAY BEKTOPAMH, CKAJIIPHOE
MIPOU3BEICHNE, PACKIIAAbIBATH BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBaTh INIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CHCTEME KOOpAUHAT.

[lpumensaTs reomeTpuueckue (axkTbl JUIsl PElIeHHs CTEePEOMETPUYECKHX 3a/ad, MPEAroaratonmx
HECKOJIbKO LIaroB PeLeHUs], €CIIU YCIOBUS IPUMEHEHHUS 3aJIaHbl B IBHOH (opMe.

Pewrate mpocreiiiye reoMeTpUIECKUE 3aa4y Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A.

Pemwlate 3amauM Ha J0Ka3aTe€IbCTBO MATEMAaTUYECKUX OTHOLICHUN M HAXOXKICHUE T€OMETPUYECKUX
BEJIMYMH MO o0OpaslaM WM alropuTMaM, HPUMEHSSI HM3BECTHbIE METOJbl IMpPHU PEIIEHWU CTaHJIApPTHBIX
MaTeMaTUYECKUX 3aad.

[IpumeHATs mpocTeiine NMpOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IIPU
pELIEHUN CTEPEOMETPUYECKUX 3a1aY.

[IpuBoauTh mpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOJAE M JKU3HU, pPaACIO3HABATh
IIPOSIBJICHUE 3aKOHOB '€OMETPHUH B UCKYCCTBE.

[IpuMeHATE MOMy4YCHHBIE 3HAHUS HA NPAKTUKE: AHAJIM3UPOBATh PEaAbHBIC CHUTYyallMH M HPUMEHSTH
W3YyYEHHBIE TIOHATHS B TpOIECCE IOMCKA pEIIeHUs MaTeMaTHYeCKd COOPMYIUPOBAHHON MpoOIeMbl,
MOJEIMPOBAaTh pEalbHbIE CUTyallMd Ha S3bIKE T'E€OMETPHUH, HCCIEN0BATh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T'€OMETPHUECKUX IMOHATUH W TEopeM, ammapara aiareOpbl; peniaTh MPakTUYecKHe 3aJaui,
CBS3aHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX BEJIIMUUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KouanuyecrBo yacos
Ne HanmenoBanue pa3iesioB 1 TeM DJIeKTpOHHBbIE (LU (PPOBHIE)
Kontpoabnsie | [IpakTnuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoTbI
1 BBenenue B ctepeomeTputo 10
) [TpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanmienbHOCTh NPSIMBIX U IJIOCKOCTEN
3 IlepnieHAMKYISIPHOCTD MPSIMBIX U IIJIOCKOCTEN 12
4 Yrubl MeXAY NPAMBIMU U IUIOCKOCTAMH 10 1
5 MHoOrorpaHHuKu 11 1
6 O0BbEMBI MHOIOTPAHHHUKOB 9 1
7 IloBTOpEHME: CEUEHHUs, PACCTOSHUSA U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
11 KJIACC
KonnyecrBo yacos
HaumeHoBaHMe pa3iesioB U TeM DyiekTpoHHBbIE (U(pPOBHIE)
Ne n/m Konrpouabnbie  IlpakTHueckue
NPOrpamMMmblI Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Tena BpaieHus 12
2 OO6BbEMBI TEN 5 1
3 BekTopbl 1 KOOpAUHATEI B TPOCTPAHCTBE 10 1
4 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS 7 I
3HaHUHN
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 3 0
INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KoanuectBo yacos Hara DJIeKTPOHHBbIEe HU(POBbIE




n/n

Bcero

Konrpoabubie | IIpakTnyeckue
padoThI padoThI

H3y4YCHUA

o0pa3oBaTe/IbHbIE PeCypchl

OCHOBHBIE TIOHATHS CTEPEOMETPHH: TOUKA,
npsiMasi, INOCKOCTh, MPOCTpaHCcTBO. [IpaBmiia
n300pakeHus Ha PUCYHKAX: H300paKeHUs
TUIOCKOCTEH, MapaieIbHbIX TPSIMBIX
(OTpE3KOB), CepeIMHBI OTPE3Ka

16.09.2023

Ilonasarus: MNEpECCKaArOmMeC MI0CKOCTH,
NEpCCCKAOIMECH MMpsaMas U IMIO0CKOCTb

19.09.2023

Ilonsatus: NEpCCCKAOIMUCCA IITOCKOCTH,
MEPCCCKAOMMUECCA ITpsAMad U IJIOCKOCTb

23.09.2023

3HAKOMCTBO C MHOI'OTPAHHHUKAMH,
n300pakeHre MHOTOIPAaHHUKOB HA PUCYHKAX,
Ha IPOEKLUOHHBIX YepTexax

26.09.2023

HauanpHbie cBeieHUs 0 KyOe U MupaMmue, ux
pa3BépTKU U Mojenu. CeueHust
MHOTOTPaHHUKOB

26.09.2023

HauanpHble cBeieHUs 0 KyOe U upamMuie, Ux
pa3BEpTKU U Moaenu. CeueHust
MHOT'OTPaHHUKOB

30.09.2023

[Tonatue 00 akcHOMaTHYECKOM OCTPOECHUU
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U
CIEACTBUSA U3 HUX

03.10.2023

[TonsiTHE 00 AKCHOMATHYECKOM ITOCTPOCHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICACTBUA U3 HUX

07.10.2023

[TonsiTe 00 aKCHOMaTHYECKOM MTOCTPOSCHUU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUSA U3 HUX

10.10.2023

10

[TonsiTe 00 aKCHOMATHYECKOM MTOCTPOSHUU
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U

14.10.2023




CJIICACTBHA U3 HUX

11

BzaumHoe PacIoJIOKCHHUE IPAMBIX B
MMPOCTPAHCTBE: ICPECCKAOIUCCA,

17.10.2023
napaJuiesibHbIe U CKPEIIUBAIOIINECS IPSIMbIE
[TapanienbHOCTb NPSIMBIX U IIJIOCKOCTEN B
12 :
IIPOCTPAHCTBE: NapaJuIeIbHbIE Hpﬂl\fble B 21.10.2023
IIPOCTPAHCTBE; MAapPAJUIEIBHOCTD TPEX NMPAMBIX
[TapaniaenbHOCTh NPAMBIX U IJIOCKOCTEH B
1 (10 7
3 npoctpanctse: [lapamnensHocTh npsiMO 1 24102023
IJIOCKOCTH
14 Y
I'JIbI C COHANPABICHHBIMU CTOPOHAMU 78.10.2023
15 0%
roJ MEKIy IPSIMBIMU B IIPOCTPAHCTBE 07.11.2023
1
6 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 11.11.2023
17 [TapaytenpHOCTB INIOCKOCTEN: MTapajlIeIbHbIE
IIJIOCKOCTH 14.11.2023
18 Caoi 7
BOICTBa MapajieIbHbIX MJIOCKOCTEN 18.11.2023
19 [IpocTeiine npocTpaHCTBEHHbIE (PUTYpBI HA
IUIOCKOCTH: TETpadJip, KyO, Mmapasiesnenumnes 21.11.2023
20 IT i
OCTPOCHHE CEYEHHI 25.11.2023
21 IT 7
OCTPOCHHE CEYECHU 78.11.2023
Konrponsnas padora no teme "[Ipsambie u
22 .
IUIOCKOCTH B HpOCTpaE(':TBe [TapannenbHOCTD 02.12.2023
IPSIMBIX U IJIOCKOCTEN
3 IlepnenAuKyISIPHOCTD IPSIMOM M IUNIOCKOCTH
NEPIEHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE 05.12.2023




IIpsiMble mapaenbHble U MEPIEHIUKYISIPHBIC

24 K IJIOCKOCTH 09.12.2023
25 IIpsimMble napasuieabHble U NEPIEHANKYIIAPHBIE
K INIOCKOCTH 12.12.2023
26 IIpu3HaK NepneHauKyIIPHOCTH NPIMOU U
IJIOCKOCTH 16.12.2023
7 IIpu3Hak neprneHuKyIIpHOCTH IPIMOH U
IUIOCKOCTH 19.12.2023
)3 Teopema o0 psIMOI IEPIIEHANKYIISIPHOU
IJIOCKOCTH 23.12.2023
29 Teopema o0 psAMOI EPIIEHAUKYIIAPHOU
IUIOCKOCTH 09.01.2024
30 Teopema o psIMOI IEPIIEHANKYIISIPHOU
IIJIOCKOCTH 13.01.2024
IleprieHUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT
31 TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT NPAMOM 16.01.2004
JI0 TUIOCKOCTH
[leprieHquKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT
32 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU £0.01.2024
JI0 TIJIOCKOCTH
[leprieHquKYIIAp U HAKIOHHBIE: PACCTOSTHUE OT
33 ;(())q;l;loiz :CJ:I)/ICKOCTH, paccTosiHUE OT MPSIMOM 73.01.2024
IleprieHUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT
34 TOYKH 10 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOi 27.01.2004
JI0 TUIOCKOCTH
35 VYIubl B IPOCTPAHCTBE: YIOJ MEXAY IIPIMOUN U
IIJIOCKOCTBIO 30.01.2024
36 JByrpaHHbIN yToJ, JMHEHHBIA Yol
JIBYTPaHHOI'O yrIja 03.02.2024
37 JIByrpaHHBIN yroJl, TMHEHHBIA YIroil




JBYTPaHHOI'O yria

06.02.2024

38

IleprieHqUKyIApHOCTD MIIOCKOCTEMN: MPU3HAK
NEePIEHANKYIAPHOCTH ABYX MIOCKOCTEN

10.02.2024

39

[TeprieHAMKYASIPHOCTD MJIOCKOCTEM: MPU3HAK
MEPIEHAUKYISIPHOCTH ABYX IIOCKOCTEN

13.02.2024

40

[leprieHAMKYASIPHOCTD IJIOCKOCTEM: MPU3HAK
NEePHEHAUKYJISPHOCTH ABYX IJIOCKOCTEMN

17.02.2024

41

Teopema o TpEX meprneHANKYIIpax

20.02.2024

42

TeopeMa o TpEX mepneHAUKYIsApax

24.02.2024

43

Teopema o TpEX MepHeHANKYIIpax

27.02.2024

44

Konrponsnas pabora no temam
"[lepneHAUKYISIPHOCTD NPSIMBIX U
LAl

mrockocTeil" U "YTIibl MeXy NPSAMBIMU U
II0CKOCTSAMU"

02.03.2024

45

Ilonsatue MHOTr'OrpaHHuKa, OCHOBHBLIC
9JICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIE MHOTOTPAHHUKH pa3B'épTKa
MHOI'OrpaHHuKa

05.03.2024

46

IIpu3ma: n-yrosnpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; ITPsIMasi U HaKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAs HOBEPXHOCTh
IIPU3MBI

09.03.2024

47

[Tapamenenunen, NpsAMOYTrOIbHBIA
napasJlesIenuIe] ¥ ero CBOUCTBa

12.03.2024

48

IIupamuza: n-yroapHas nupaMuia, TpaHu U
OCHOBaHME IpPaMU/Ibl; OOKOBas U MOJIHAS
[IOBEPXHOCTH NMUPAMUbI; IIPAaBUIIbHAS U
yceu€HHas nupaMuaa

16.03.2024




49

HpaBI/IJ'II)HBIe MHOTI'OTpaHHUKH: ITIOHATHC
MPABUJILHOTO MHOTOT'PAHHUKA; PABUIIbHAS
NpU3Ma U MpaBWIbHAS MTUPAMH/IA; IPABHIIbHAS
TpeyroJyibHasi MUPaMUIa U NPaBUITBHBIN
TeTpa’ap; Kyo

19.03.2024

50

IIpencraBnenue o NpaBUIBHBIX
MHOTOTpaHHHUKAX: OKTa’1p, NOAEKa3Ip U
HKOCA3IP.

23.03.2024

51

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPHSI
OTHOCHUTEIIBHO TOYKH, ITPSIMOM, TNIOCKOCTH.
DJIeMEHTBI CAMMETPUHU B TUpaMUax,
napasuiesienuIe1ax, NpaBUIbHbIX
MHOI'OI'PaHHUKAX

02.04.2024

52

Bbruuciienue 37€MEHTOB MHOTOTPAHHHKOB:
pEOpa, MuaroHa u, yribl

06.04.2024

53

[Tnomaaps 60KOBOM MOBEPXHOCTH U MOJIHOM
MIOBEPXHOCTH NPAMOM MPU3MBI, IUIOIIAb
OCHOBaHMH, TeopeMa 0 OOKOBOM MOBEPXHOCTH
IIPSAMOM TIPU3MBI

09.04.2024

54

[Tnomrane 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTH MPABUILHOM MUPAMHU/IBI, TEOpEMa
0 TUIOIIaIK OOKOBOM MOBEPXHOCTH YCEUEHHOM
HI/IpaMI/II[I)I

13.04.2024

55

Konrponsnas pabora o Teme
"MHororpanHuku"

16.04.2024

56

[Tousitue 06 00BEME

20.04.2024

57

O0BEM TUpaMUIBI

23.04.2024

58

O0bEM nupamuIbl

27.04.2024

59

O0bEM nupamuIbl




30.04.2024

60 O0BEM TUpaMUIBI 1 04.05.2024
61 0bé 1
OObEM MpH3MEI 07.05.2024
2 ¢ 1
6 O0bEM PU3MBI 11.05.2004
63 O06BEM npu3MbI 1 14.05.2024
64 KonTponbhas pabota o teme "O0bEMBI |
MHOT'OTpaHHUKOB" 18.05.2024
[ToBTOpeHme, 0600IIEHNE CHUCTEMATH3AITUS
65 3Hanuil. [loctpoenue ceuenuii B 1
MHOTOTpaHHHUKE
[ToBTOpenwue, 006001IeHNE CUCTeMAaTHU3aIIHs
3HaHUW. BeIUKCIIEHNE paCCTOSHUM: MEXKITY
66 JBYMsI TOUKaMH, OT TOYKH J0 MPSMOH, OT 1
TOYKH J0 IJIOCKOCTH, MEXTY
CKPEIIMBAIOIIMMHUCS MPSIMBIMH
14 1
67 TOTOBasi KOHTPOJIbHAS paboTa 21.05.2004
IToBTOpeHue, 00001IeHNEe CUCTEMATU3ALINS
3HaHUH. BeluuCIeHUE YIIIoB: MEXNY
68 CKPEIIMBAIOIIMMUCS MPSIMBIMH, MEXY PAMOU 1 75.05.2004
U TUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB, YIJIOB
MEX1Y MIIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KUIIACC

Ne i/

Tema ypoka

Kosan4yecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IpakTn4yeckue
padoThI

Jara
U3YYeHUS

DJIeKTPOHHbIE HH(POBbIE
o0pa3oBaTe/bHbIE PeCypChl

Cdepa u map: neHTp, paauyc, 1uamMeTp;
IUIOIIA/b TOBEPXHOCTH Chephl

19.09.2023

B3anmMHoe pacrionoxenue chepsl u
IUTOCKOCTH; KacaTeIbHas TUIOCKOCTh K cdepe;
wIomaab cheps

26.09.2023

N3ob6paxenue chepsl, mmapa Ha MIOCKOCTH.
Cedenus mapa

03.10.2023

Hunmusapudeckast MOBEPXHOCTh, 00pasyromiue
UUJTUHIPUYECKON MTOBEPXHOCTH, OCh
HUJIUHIPUYECKON MTOBEPXHOCTH

10.10.2023

[unuHeap: ocHOBaHMS U OOKOBas
MOBEPXHOCTB, 00pa3yromas 1 0Ch; IMJIOMAIb
OOKOBOM U MOJIHOHM MOBEPXHOCTH

17.10.2023

N300pakeHre HWINHAPA Ha TUIOCKOCTH.
Pa3Béprka nununapa. CeyeHus LUIMHIpa
(MII0CKOCTBIO, apaICIbHON WIIN
MEPHEeHIUKYJIIPHON OCH LIMJIUH/IPA)

24.10.2023

Konnueckast moBepxXHOCTh, 00Opa3yromme
KOHHMYECKOU MOBEPXHOCTU, OCh U BEPILIUHA
KOHHMYECKOU MOBEPXHOCTH

07.11.2023

Komnyc: ocHOBaHue 1 BepiinHa, 00pas3yroriast
U OCh; IUIOIIAah OOKOBOI M ITOJIHOM
IIOBEPXHOCTH

14.11.2023

Yceu€HHBIN KOHYC: 00pa3yrolue 1 BHICOTA,
OCHOBaHUS U OOKOBasi MOBEPXHOCTh

21.11.2023

10

N300pakeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

28.11.2023




(TII0CKOCTHI0, NMapaljIeIbHON OCHOBaHUIO, U
IJIOCKOCTBIO, IPOXOASAIIEH Yepe3 BEPIIHHY )

KoM6unanus ten BpaiieHust u

11
MHOT'OTPaHHUKOB 05.12.2023
MHororpaHHuK, OIIMCAHHBIN OKOJIO chepsr;
12 cdepa, BIMCaHHAs B MHOTOT'PaHHUK WUJIH B 12.12.2023
TEJIO BpallleHus
13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TN 19.12.2023
14 O06BEM UIMHApa, KOHYyCa 09.01.2024
15 O06BEéM mapa u miomaas chepst 16.01.2024
[Tomo6HbIE Tena B MPOCTPAHCTRBE.
16 COOTHOI_HeHI/IiI Mem{[y ILUIOINAASIMU 73.01.2004
MOBEPXHOCTEH, 00BEMaMH MMOAOOHBIX TET
17 KonTponbhas pabora o temam "Tena
Bpamienus" u "O6beMbl Ten" 30.01.2024
1 B
8 €KTOP Ha IUIOCKOCTH U B IPOCTPAHCTBE 06.02.2024
19 CnoxeHue ¥ BbIYMTaHUE BEKTOPOB 13.02.2004
2
0 YMHOKEHUE BEKTOPa Ha YUCJIIO 20.02.2024
Paznoxenue Bektopa 1o Tpém
21 T
HEKOMIUTaHApHBIM BekTopam. [IpaBmiio 27.02.2004
napaJienenuneaa
2 Pemenue 3aay, CBI3aHHBIX C IPUMEHEHHEM
MpaBWJI ICMCTBUI C BEKTOpAMH 05.03.2024
2 [IpsiMmoyronbpHas cucTeMa KOOPAUHAT B
npocrpancTse. KoopauHaTel BEKTOpA. 12.03.2024




[Ipocreiimue 3aga4n B KOOpIUHATAX

VYron mexnay Bekropamu. CkajsipHOe

24 MIPOU3BE/ICHHE BEKTOPOB 1 19.03.2024
25 Berurcnenue yriioB Mexy MPSIMbIMHA U 1
IUIOCKOCTSIMHU 02.04.2024
2% KoopauHaTHO-BEKTOPHBIN METO/I IIPH i
pEILICeHUH TEOMETPUYECKUX 3a7a4 09.04.2024
7 KonTponbhast paborta o teme "Bektopsl u 1
KOOpJUHATHI B IPOCTpaHcTBE" 16.04.2024
[ToBTOpeHnue, 06001IeHNE U CHCTeMAaTH3alUs
28 3HaHui. OCHOBHBIE PUTYPBI, QAKTHI, T MBI 1
Kypca l'IJ'IaHI/IMeTpI:I/I(b e R 23.04.2024
[ToBTOpeHme, 0600I1IEeHNE U CUCTEMATH3AIIHS
29 3HaHuil. OCHOBHBIE (PUTYPBI, PaKThI, T MBI 1
Kypca HJIaHI/IMeTpI/II/Iq) e o 30.04.2024
[ToBTOpenue, 06001IeHNE U CCTeMaTU3alus
30 ;1;2{;:;3&1}13111/1 IJTAHUMETPUU U METOJIBI UX 1 07.05.2024
[ToBTOpeHue, 0600IIeHNE U CHCTeMaTHU3alus
31 ;:z{;zﬂ&maqn TJIAHUMETPUU U METOJIbI UX 1 21.05.2004
[ToBTOpeHue, 0600IIeHNE U CHCTeMAaTH3aIUs
32 3HaHuil. OCHOBHBIE (QUTYPHI, (PAKThI, TEOPEMBI 1
Kypca CTepeoMeTpHH
33 Htorosast KOHTpOJIbHAs paboTa 1 14.05.2024
14 HOBTOPGHPIG, 000011IEHUE U CHUCTEMATU3AIHS 1
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET



