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IHHOACHUTEJIBHAA 3ATIMCKA

Pabouast mporpamma yueb6HOTO Kypca «I'eomerpus» 6a3oBoro ypoBHs it oOywaronuxcs 10 —11
KJIacCOB pa3zpaboTaHa Ha ocHOBe denepanbHOrO rocyIapcTBEHHOTO 00pa30BaTeIbHOTO CTaHIApTa
cpeaHero o0riero o0pa3oBaHus, C y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHIMA, TPEIBSIBISIEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHHIO, U TPAIUIIUA POCCHIICKOTO 00pa3oBaHms. Peamu3arus mporpaMmsl
oOecrieynBaeT OBJIAJICHHE KJIIOUEBBIMH  KOMIICTCHIIUSIMH, COCTABISIIOIIMMU  OCHOBY IS
CaMOpa3BHUTHSI U HEMPEPHIBHOIO 00pa30BaHUs, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M
IMO3HABATCJIbHOI'O pa3BUTHUA JIMYHOCTHU OGy‘-IElIOH_[I/IXCSI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Baxnocte ydeOHOrO Kypca TE€OMETpMHM Ha YPOBHE cpeaHero oOmero o0Opa3oBaHUs
00yCITOBJICHA MPAKTUICCKOM 3HAYMMOCTHIO METAIIPEIMETHBIX ¥ TIPSIMETHBIX PE3YIbTATOB O0YUCHHS
TCOMETPUH B  HANpaBICHUH JIMYHOCTHOTO  pa3BUTHSA  oOydaromuxcs, (GopmMupoBaHUs
(YHKIIMOHATTLHOW MAaTEMaTHYeCKOW TI'PaMOTHOCTH, HW3YYCHHSI JAPYTrUX YYCOHBIX TUCIUIUIHH.
PasButre y 0OydYarOImUXcsl TPAaBUIBHBIX TNPEICTABICHUNA O CYOIHOCTH W TPOUCXOXKICHUU
TCOMETPUUYECKUX aOCTpaKIMi, COOTHOUICHUHM PEAThHOTO M HJCAITBHOTO, XapaKTepe OTPAKEHUS
MaTeMaTHYECKOW HAYKOH SIBJICHHI U MTPOIIECCOB PEAIbHOTO MHPA, MECTE TEOMETPHUHU B CUCTEME HAYK
U pOJIM MATEeMaTHYEeCKOTO MOJICIIMPOBAaHUS B HAYYHOM IIO3HAHWU M B IMPAKTHKE CIOCOOCTBYET
(OpPMHUPOBAHHIO HAYYHOT'O MHUPOBO33PEHHSI YUAIIMXCS, & TAK)KE Ka4eCTB MBIIUICHHSI, HEOOXOIUMBIX
JUISL aIanTallid B COBPEMEHHOM OOIIIECTRBE.

['eomerpust sBIsieTCSsT OMHUM W3 0a30BBIX TPEAMETOB Ha YpPOBHE CpeaHEero oO0miero
o0pa3oBaHMsl, TaK Kak 00€CIeurBaeT BO3MOXKHOCTh U3YUYEHHS KaK JUCUUIUIMH €CTeCTBEHHO-HAYYHON
HAMPaBIEHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormueckoe MbiluieHHe, GOpMUPYEMOe MPU U3yUYEHUU OO0YUYaAIOIUMUCS MOHATUHHBIX OCHOB
T€OMETPUH U TOCTPOSHUH IETIOYKH JIOTHUYECKUX YTBEPKACHUN B XOJ€ PEIICHUS TeOMETPHUYECKHX
3aJla4, yMEHUE BBIABUTATH U OMPOBEPTaTh TMIIOTE3bI HEMOCPEACTBEHHO UCTIONB3YIOTCS MPU PEIICHUN
3aJla4 eCTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO BCEX O0JIACTAX
JeSITeIbHOCTH 4enoBeka. OpHeHTarus YejoBeKa BO BPEMEHU W IMPOCTPAHCTBE — HEOOXOIMMOE
YCIIOBHE €r0 COIUAIBHOTO OBITHS, (hopMa OTPaKEHUS OKPYIKAIOMIETO MUPA, YCIOBHE YCIEITHOTO
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHus NeHCTBUTEN HOCTH. OTIepupOBaHUEe MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSCT pa3HbIC BUJIBI yUYeOHOW M TPYAOBOH IEATCIBHOCTH, SBISETCS OJHUM H3
po(eCcCHOHATEHO BKHBIX KAa4eCTB, ITOITOMY aKTyallbHA 3a7ada (JOPMUPOBAHUS y OOYJAFOIIUXCS
MIPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH OOpPA3HOTO MBIIIICHUS — CYIIECTBEHHOTO
KOMITOHCHTA B TIOJIFOTOBKE K MPAKTUICCKON JCSITEILHOCTH TT0 MHOTHM HaIPaBIICHUSM.

[lens ocBOeHMS mMporpaMmbl yueOHOTO Kypca «['eomeTpus» Ha 6a30BOM ypOBHE OOyUEHUS —
o0meoOpa3oBaTelbHOE U OOIIEKYJIBTYpHOE pa3BUTHE OOyYaromIuXcsi dYepe3 oOecreueHne
BO3MOXXHOCTH TPHOOPETEHUST M HCIOJIb30BAHUS CHCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUNA U
JEUCTBUM, Creu(UIHBIX T€OMETPUH, BO3MOXKHOCTU YCIICITHOTO MPOJIOJDKEHUSI 00pa30BaHUs 10
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpamMmMa mo reomMeTpuu Ha 0a30BOM ypOBHE MpeIHa3HauYeHa ISl O0YYarouXCcs CpeaHei
IIKOJIbI, HE WCHBITHIBABIIMX 3HAUUTENBHBIX 3aTPYJHEHHH Ha YypOBHE OCHOBHOTO OOIIEro
obOpazoBanus. Takum oOpa3om, oOydaromiuecss Ha 0a30BOM ypOBHE JOJKHBI OCBOWMTH OOIIUE
MaTEeMaTHYeCKUe YMEHUs, CBSI3aHHBIC CO CIEHU(HUKON TE€OMETPUU M HEOOXOJUMBIC NS KU3HU B
coBpeMeHHOM o0mecTBe. KpoMe 3TOro, OHM HMEIOT BO3MOXHOCTh H3YyYHUTh T€OMETPUIO Ooliee
ryOOKO, €Ciu B JajbHEHIIeM BO3HHKHET HEOOXOJUMOCTh B TE€OMETPHUYECKHX 3HAHUSIX B
npodecCHOHABEHOM e TEILHOCTH.



JIOCTH)KEHHE LeNM OCBOEHHsSI MPOrpaMMbl O0ECIIEUYMBACTCS PELUICHUEM COOTBETCTBYIOIIUX
3agad. [IpuoputeTHbIMH 3a1a4aMu OCBOeHUsI Kypca «['eomerpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISIOTCSA:

(dbopMHpOBaHKE TPEICTABICHUA O TEOMETPUM KaK 4YacTH MHUPOBOW KyJNbTYphl W OCO3HAHHE €&
B3aMMOCBSI3H C OKPY’KAIOLIMM MUPOM;

dbopMUpOBaHHE TPEICTABICHUS O MHOTOTPAHHUKAX W TelaX BpaIICHHS KAaK O BaXHEHIINX
MAaTeMaTUYECKUX MOJENAX, MO3BOJISIIOIIMX ONUCHIBATh U M3y4aTh Pa3HbIC SIBJICHUS OKPYKAIOLIETO
MHPA;

dbopMupoBaHHE YMEHHS PACIIO3HABATH HA YepTekax, MOJIEISIX U B peaJIbHOM MUPE MHOTOTPAaHHUKHU
Y T€Jla BPALLCHHUS;

OBJIAACHUEC METOAaMU PCIICHMS 3a/la4 Ha IIOCTPOCHHUA Ha I/I306pa)l(eHI/IHX IMPOCTPAHCTBCHHBIX (bl/ll"yp,

(bOpMI/IpOBaHI/Ie YMCHUA OINCpHUPOBATH OCHOBHBIMHU TIIOHATUAMU O MHOI'OIpaHHHUKAX M TCJIax
BpalICHUA U UX OCHOBHBIMU CBOﬁCTBaMH;

OBJIQACHUC AJITOpUTMaMU PCIICHHA OCHOBHBLIX THUIIOB 3aJa4; (bOpMI/IpOBaHI/Ie YMCHUSA IIPOBOJUTH
HCCJIOXXHBIC JOKA3aTCIIbHBIC PaCCyXKIACHUA B XOJAC PCHICHUSA CTCPCOMETPUUCCKHUX 3ada4d WU 3aaa4 C
IMPAKTUYCCKUM COACPIKAHHUEM

Pa3BUTHC HHTCIUICKTYAJIbHBIX W TBOPYCECKUX CII0COOHOCTEH o6yqa}0mnxc51, MMO3HABATEIILHON
AKTHUBHOCTH, HCCIICAOBATCIbCKUX YMGHHﬁ, KPUTHYHOCTH MBIIIJICHUSA

dbopMupoBaHne (YHKIIMOHATBHON IPaMOTHOCTH, PEIEBAHTHOW I€OMETPUU: YMEHHE Paclo3HABATh
MIPOSIBIICHUSI T€OMETPUUYECKUX TOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B PEAbHBIX YKU3HEHHBIX
CUTyallUsiX M TpPU HU3YYCHHH JAPYTUX Y4YeOHBIX NPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpPMyIHPOBATH X Ha SI3bIKE TEOMETPUU U CO3/IaBaTh T€OMETPUUECKUE MOJIEIIH,
MIPUMEHSITh OCBOSHHBII T€OMETPUUECKHI annapar Jisl peleHus IPaKTUKO-OPUEHTHPOBAHHBIX 3a]1a4,
UHTEPIPETUPOBATH U OL[CHUBATH MMOTYUYCHHbBIE PE3yIbTAThI.

OTAMYUTEIEHOW 0COOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIFOUEHHE B KYpPC CTEPEOMETPHH B
Hayajle ero M3y4eHWs 3a7ad, PelIaeMbIX Ha YPOBHE MHTYUTHUBHOTO MO3HAHUSA, U ONPEACIEHHBIM
o0pa3oM oOpraHu3oBaHHas padoTa HaJ HHUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOT'O MBIIIJIEHUS, CTUMYJIHPYET NPOTEKAHNE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET
K JlaJbHEUIIEMYy U3YUCHHIO IPEIMETA.

[Ipenmourenue oTAAéTCd HATMSAOHO-KOHCTPYKTHBHOMY METONy OOYyYeHHs, TO €cCTh
TEOPETUYECKUE 3HAHUS HMEIT B CBOEH OCHOBE YYBCTBEHHOCTh MPEAMETHO-TIPAKTUYECKON
NesATeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN y yUalllMXCAd B Kypce CTEpEOMETPUH
MPOBOAMUTCS 3a CUET pelIeHHs] 3aJad Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa30B M 3agady Ha
OTIepUpPOBaHUE MPOCTPAHCTBEHHBIMH oOpa3amu. Co3maHue oOpa3a TPOBOAMUTCA C OMOpPOM Ha
HarJISTHOCTh, & OTMEpUPOBaHHE 00pPa30M — B YCIOBUSAX OTBICUEHHS OT HATJSIHOCTH, MBICICHHOTO
M3MEHEHUS €r0 UCXOJIHOTO COICPKAHUSA.

OcHOBHBIE coiepkaTenbHble TUHUH Kypca «['eomerpun» B 10—11 knaccax: «K MHOrorpaHHUKHY,
«IIpsimple W TUIOCKOCTH B MpOCTpaHCTBe», «Tema Bpamenus», «BekTopsl W KOOpAWMHATHI B
npoctpancTtBe»y. DopMupoBaHWE JIOTHYECKHUX YMEHUW pacmpenensercs He TOIbKO TI0
COJIEp>KaTEJIbHBIM JIMHUSAM, HO U IO rojilaM 00y4YeHUsI Ha YPOBHE CpPEeIHEr0 00IIero 00pa3oBaHusl.

Copepxanue 00pa3oBaHus, COOTBETCTBYIOIIEE MTPEAMETHBIM pe3ybTaTaM OCBOCHHs paboueit
MpOrpaMMBbl, pactpeneNEéHHBIM 10 TojaM OOyYeHHSs, CTPYKTYPHPOBAHO TaKUM OOpa3oM, YTOOBI
OBJIQJICHUE TEOMETPHUUYECCKUMHU TOHSATHUSMHU W HaBBIKAMH OCYIIECTBIISIIOCH TOCIEAOBATEIbHO U
MOCTYMATENbHO, ¢ COOJIOICHUEM TTPUHITUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIFOYAIINCH
B OOIIyI0 CHCTEMY T'€OMETPHUYECKHX MPEJCTaBICHUN OO0YydYalOIMUXCs, paciiupsis u yriayomss eg,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpuun otBoautcs 2 yaca B Heaemnto B 10 kinacce u 1 yac B Henenmto B 11 knacce,
BCETO 3a JBa roja oOy4eHus - 102 yueOHbIX daca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IIIOCKOCTb, IPpocTpaHcTBO. IloHsATHe 00
aKCHOMAaTHYECKOM IIOCTPOECHUHU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MpsMBIX B INPOCTPAHCTBE: INEPECEKAIOIIMUECS, MapaJICIbHBIE U
CKpeluBamomuecss npsamele. IlapamiensbHOCTs NpPsAMBIX M IUIOCKOCTEM B NPOCTPAHCTBE:
IapajuleJIbHbIE IIPAMBIE B IIPOCTPAHCTBE; NapalIEIbHOCTh TPEX MPSIMBIX; NapaJICIbHOCTD MPSIMON
U IJIOCKOCTU. YTIBI C COHAIPABIECHHBIMM CTOPOHAMH; YIOJI MEXIY NPSMBIMH B IPOCTPAHCTBE.
[TapamienpHOCTh INIOCKOCTEH: MapajulejbHbIE IIOCKOCTH; CBOMCTBA MapajlIEIbHBIX IUIOCKOCTEH.
IIpocreiime mnpocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpasip, KyO, mHapaiielenunen;
MMOCTPOEHUE CEUCHHIA.

[lepneHMKyIAPHOCTD NPSIMONM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE MIPSAMBIE B IPOCTPAHCTBE,
IIPSIMBIE ITAPAJLIEIIbHBIC U IIEPIIEHAUKYJIISIPHBIE K INIOCKOCTH, IPU3HAK ITEPIIEHIUKYIIIPHOCTH IIPSIMOU
U IUIOCKOCTH, TEOpPEMa O MPAMOW NEPIEHIUKYJAPHOM IUIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJI
MEXIYy HpsIMOM M IUIOCKOCTBIO; JBYI'PDAaHHBIA YroJl, JIMHEHHBIM yroa JBYI'PAHHOIO YIJia.
[lepneHuKyIsp M HAKJIOHHBIC: PACCTOSHHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE OT IPSIMOM 110
IUIOCKOCTH, NpOEKUus (Urypbl Ha IUIOCKOCTb. llepneHAMKYJISpHOCTh IIJIOCKOCTEH: HpHU3HAK
MEPIEHANKYISIPHOCTU JBYX IJIOCKOCTEN. TeopeMa 0 TpEX nepHeHIuKyJIIpax.

MHOrorpaHHUKHU

[IoHsiTHE MHOrOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHMKA, BBINYKJIBIC U HEBBITYKJIIbIE
MHOTI'OI'PAaHHUKH; pa3BEpTKa MHOrorpaHHuka. [Ipusma: N-yrosibHas NnpusMa; I'PaHd U OCHOBaHHUS
MIPU3MBI; IPSIMasi ¥ HAaKJIOHHAs IPU3MbI; O0OKOBast M TIOJIHAs TIOBEPXHOCTH Mpu3Mbl. [lapannenenunern,
IIPSAAMOYTOJIBHBIM TapajljIesienunes] U ero corcrsa. Ilupamuaa: N-yroinpHas nupamuna, TpaHd U
OCHOBAaHHE MUpPaMHUbl; OOKOBas M MOJHAs MOBEPXHOCTh NMUPAMU[BI; MpaBUIIbHAS U yCeu€HHas
NUpaMuia. JIEMEHTHI IPU3MbI U IMpaMubl. [[paBuibHbIE MHOTOIPaHHUKNI: TOHITHE TPAaBUIIBHOTO
MHOIOTpaHHMKA; NpaBWIbHAs @pU3Ma M MpaBWIbHAas NHpPaMUAA; IpaBUIbHAs TPEYroJbHAsA
MUpaMU/ia U IPaBUIIbHBIHN TeTpasap; KyO. [IpencTaBneHue o mpaBuiIbHBIX MHOTOIPaHHHUKAX: OKTa3/Ip,
nojexasp u ukocasap. CeueHus Npu3Mbl U MUPAMUIBIL.

CuMMeTpust B NPOCTPAHCTBE: CHMMETPHUS OTHOCUTEJIBHO TOYKH, HPSIMOM, IJIOCKOCTH.
DneMeHThl CHMMETPUH B IMpaMUax, NapajuieenuIenax, IpaBuIbHbIX MHOTOTPAHHHKAX.

Brrunciienue 371eMEHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHanu, yrisl. [lmomans GokoBoi
MOBEPXHOCTHU U IMOJIHOM MOBEPXHOCTU MPSAMOM MPU3MBI, TUIOIIA s OCHOBaHHM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnmomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTU MPaBUIBHON
MMpaMHJIbl, TeOpeMa O Iiouaau yceu€HHo nupamubl. [lonstiue 06 o6bpéme. OOBEM MUPaMUTIBL,
IIPU3MBL.

[Tonobuble Tema B mnpocTpaHcTBE. COOTHOLIEHUS MEXIy IUIOMAASIMU IOBEPXHOCTEH,
00BEMaMU MOJO0HBIX TEII.

11 KJIACC

Tena Bpamenus

[unuHapudeckas TOBEPXHOCTh, O0Opasyloliue IWIMHIPUYECKON MOBEPXHOCTH, OCh
WIAHIPHUYECKOHN MoBepXHOCTH. [{MmuHAp: ocHOBaHMS U OOKOBAs MOBEPXHOCTh, 00pa3yromias u OCh;
10 1b OOKOBOM U TMOJTHON OBEPXHOCTH.



Konnueckasi MOBEpXHOCTb, 0Opa3ylollye KOHHMYECKOW MOBEPXHOCTH, OChb W BEpIIMHA
KOHHYECKO oBepxHOCTH. KOHYyC: OCHOBaHME 1 BEpIIMHA, 00pa3yolas 1 0Ch; II0IIa b OOKOBOH U
MOJTHOM TIOBEPXHOCTH. YCEU€HHBI KOHyc: oOpa3ylolle W BBICOTA; OCHOBAaHUS M OOKOBas
IIOBEPXHOCTb.

Chepa u map: meHTp, paauyc, IUaMeTp; IUIOIIAAs IOBEepXHOCTU cdepbl. Bzanmuoe
pacnosoxeHue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomianb chepsl.

N306paxenue Ten BpalieHus Ha II0CKOCTH. Pa3BépTka nunuHapa u KoHyca.

Kom0Ounammu ten BpamieHuss 1 MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMHCAHHBIN OKOJIO C(EpBI;
cdepa, BliucaHHasi B MHOTOTPAHHUK, WM TEJI0 BpallleHUs.

[Tonsitue 06 06bEMe. OcHOBHEBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME MPAMOYTOITHBHOTO
napajuiesienunena u cieactsus u3 He€. O0bEM HuIMHIpa, KoHyca. O0BEM 11apa U miomaab chepsl.

[Tonobuble Tema B mpocTpaHcTBE. COOTHOLIEHUS MEXKIY IUIOMAASIMHU IMOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TE.

Ceuenus nuunuHapa (MapajuiebHO U NEPISHIUKYIIPHO OCH), CEUYEHUS KOHYyca (MapajuiesibHOe
OCHOBAHUIO U MPOXO/IIlee Yepe3 BEPIINHY ), CEUeHHUs I1apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE
BexTop Ha miockocTu U B npoctpaHcTBe. ClI0KEHNE U BBIYUTAaHHE BEKTOPOB. Y MHOKEHUE BEKTOPa
Ha yuciio. PasioxkeHue BekTopa no TpéM HEeKOMILIaHAapHBIM BekTopaMm. [IpaBuito napamienenunena.
Pemenne 3amay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUH C BeKTOpamu. lIpsimoyrosibHas
cucTeMa KoopauHaT B npoctpanctse. Koopannatel BekTopa. [Ipocreiinme 3a1aum B KOOpIUHATAX.
VYron mexay Bekropamu. CkalsipHOE ITPOU3BEACHUE BEKTOPOB. BhIunciaeHune yrioB MexIy
IIPSAMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN METOJ IPU PEIIEHUH F€OMETPUUECKUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yNbTaThl OCBOCHMSI MpOrpaMMbl ydeOHOro mpenMera «MaTtemaTtukay
XapaKkTepU3yIOTCS:

I'paxxmanckoe BocnuTaHue:

cOPMUPOBAHHOCTHIO ~ TPAKIAHCKOM  MO3MIMK  OOYy4arolerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIEecTBa, MPEACTABICHHEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMUS PA3IMYHBIX CTPYKTYP, SABICHUMA, TPOLEAYpP IPaKIAHCKOTO 001eCTBa (BHIOOPHI,
OTIPOCHI U TIp.), YMEHHEM B3aUMOJCHCTBOBATH C COLMATLHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX
GYHKIIUSMU ¥ Ha3HAUCHUEM.

[TarproTnueckoe BOCIUTaHUE:

c(hOPMHUPOBAHHOCTHIO POCCUNUCKON TPaKIAHCKOW UACHTUYHOCTH, YBAKCHHS K MPOILIOMY H
HACTOSIIEMY POCCHUHCKON MaT€MaTHUKH, IEHHOCTHBIM OTHOIIEHHUEM K JOCTHUKEHHSIM POCCHMCKHX
MAaTeMaTUKOB U POCCHUHCKOM MaTEMaTHMYE€CKOW IIKOJbI, K MCIOJIb30BAHUIO 3TUX JIOCTHKEHUN B
JIPYTUX HayKaX, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHHS:

OCO3HaHWEM JIYXOBHBIX IICHHOCTEM  POCCHIMCKOTO  Hapoaa; CPOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOI0 CO3HAHUS, 3TUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAKTUYECKHUM MPUMEHEHUEM
JOCTHKEHU HAyKh W JEATEIbHOCTBIO YYEHOTO; OCO3HAaHMEM JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYHMBOTO OYIyIIero.

OCTEeTUYECKOE BOCITUTAHHUE:

ACTETHYECKUM OTHOIIEHUEM K MUPY, BKIIFOYAsl 3CTETUKY MAaTEMATHYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3a7a4, PEHICHHUN, PACCYXICHUN; BOCIPUUMYHUBOCTHIO K MAaTEMAaTHYECKHM AacIeKTam
pa3IMYHBIX BUIAOB UCKYCCTBA.

duznyeckoe BOCHUTAHNE:



c(OPMHPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTHYECKHE 3HaHUS B UHTEpecax 370pOBOro U
6e30macHoOro 00pasa *KU3HHU, OTBETCTBEHHOI'O OTHOILICHHUS K CBOEMY 3/I0POBBIO (3710pOBOE MUTAHUE,
cOaTaHCUPOBAHHBIN PEXKUM 3aHATHH U OTABIXA, PETyJIsipHas (pU3HuecKasi akTUBHOCTS); (PU3NIECKOTO
COBEpILICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-03A0POBUTEIBHON JESATEIBHOCTHIO.

TpynoBoe BociuTaHUeE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIO0JI00US; HHTEPECOM K pa3Iu4HbIM chepam
npoeccCHoHaNbHOM /EATeIbHOCTH, CBA3aHHBIM C MAaTEMaTUKON U €€ MPUIOKEHHUSIMH, YMEHUEM
COBEpIIATh OCO3HAHHBIN BBIOOP Oyayiel npodeccuu U peanu30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY 00pa30BaHUIO M cCaMO0Opa30BaHUIO Ha
MPOTSHKEHUM BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYAaCTHUIO B PELIEHUU MPAKTHUYECKUX 3a]ad
MaTeMaTHUYeCKOW HAIPABIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO DKOJOTUYECKOW KyJIbTYpbl, IOHUMAHHEM BIUSHHUS COLUAIBHO-
SKOHOMUYECKHX MPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHHWEM
r7100aTBbHOTO XapakTepa KOJIOTUYECKUX MpoOieM; OpUeHTaIMeil Ha TPUMEHEHNE MaTeMaTHUYeCKUX
3HAHUU JJIS pelIeHMsl 3a/1a4d B 00JIaCTH OKPYIKaIOLIEH cpeibl, IUIaHUPOBAHUS ITOCTYIIKOB U OLEHKU
MX BO3MOXHBIX MOCJEICTBUN AJI OKPYXKAIOIIEH CPEIbL.

[lenHOCTH HAyYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH ¥ 0OIIECTBEHHOW PAaKTUKH, TIOHUMaHUEM MaTeMaTHUECKOW HAyKH KakK cephbl YeT0BEYECKON
NEeSITEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJISl Pa3BUTHUS LIMBUIIU3ALIMU; OBJIa/ICHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTU4YeCKOM KyJIbTYpOM Kak CpEICTBOM II03HAHUS MHpPA; TOTOBHOCTHIO
OCYIIECTBIIATh MIPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTEIIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe pe3ysibTaThl OCBOEHHs HMpPOrpaMMbl ydeOHOro mpenmMera «MaTeMaTHKa
XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEpPCaJIbHBIMU [103HABATEIbHBIMU JIEUCTBUAMH,
YHUBEPCAJTbHBIMM ~ KOMMYHHKAaTUBHBIMU  JEMCTBUSIMHM, YHHUBEPCAIbHBIMU  PErYJISATUBHBIMU
JNENUCTBUSIMHU.

1) YHuBepcaibHbIe MTO3HABATEIILHBIC ICHCTBHS, 00ecnednBaoT (HOPMHUPOBAHHE 0Aa30BBIX
KOTHUTHUBHBIX IPOLIECCOB 00ydYaromuxcsi (OCBOCHHE METOJIOB IO3HAHHUS OKPY’KAIOLIEro MHpa;
MIPUMEHEHHE JIOTMUECKUX, UCCIIeI0BAaTEIbCKUX ONepaluii, yMeHuil paboraTth ¢ nHGopmanuen).

basoBble toruueckue AeMcTBUS:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHBbIE NMPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB, MOHSITUH,
OTHOIICHUH MEXIy MOHATUSAMH;, (OPMYIHpPOBaTh OMNpENEICHNUsS MOHATUN; YyCTaHABIMBATh
CYILIECTBEHHBIN MPU3HAK KIACCHU(PUKALMU, OCHOBAaHUS NJs 0OOOIIEHUS M CPAaBHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN3a;

BOCIPUHUMATh, (OpMyIUpoBaTh U  NpeoOpa3oBbIBaTh  CYXACHUSA: YTBEpAWUTEIbHBIE U
OTpHIaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISIBIIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NMPOTUBOpEUHs B (akTax, JaHHbIX,
HAOJMIOACHUAX M YTBEPXKICHMAX; NpeAsaraTb KPUTEPUU MJIS BBIABICHHS 3aKOHOMEPHOCTEH u
IIPOTUBOPEYUN;

JieNaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHMBHBIX U HWHIYKTUBHBIX

YMO3aKJIFOUEHU, YMO3AKIIOUEHUI IO aHAJIOTHH;

MPOBOAUTh CaMOCTOSITEIBHO JOKAa3aTENbCTBA MaTEMaTHUYECKHX YTBEPXKACHUNM (IpsiMble U OT
MIPOTUBHOTO0), BEICTpanBaTh ApryMEHTAIIUIO, IPUBOIUTE PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;



BBIOMpPATh cI0CcO0 perieHust y4eOHOM 3ajaud (CpaBHMBATH HECKOJIBKO BAapHAHTOB pPELICHHUS,
BbIOMpATh HanboJIee MOIXOAAIINHI ¢ YYETOM CaMOCTOSTEIbHO BBIJCICHHBIX KPUTEPHEB).

ba3oBble nccienoBaTenbCKue qeUCTBUSA:
HCIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIHCKUH HHCTPYMEHT IMO3HAHUS;, (DOPMYJIUPOBATH BOIIPOCHI,
dbuKkcHpyOIIe MPOTUBOpEUYHe, MpPoOJIeMy, yCTaHAaBIMBAaTh HMCKOMOE W JlaHHOE, (OpMHpPOBATH
TUIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHUE;

IIPOBOAUTE CaAMOCTOATEIIBHO CHJ'IaHI/IpOBaHHHﬁ SKCIICPUMCHT, HUCCIICAOBAHUC I10 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTUYECKOro O6’B€KT3, SABJICHHS, IIPpOLECCa, BEIABICHUIO 3aBHCHUMOCTECH MCKIY
O6”beKTaMI/I, ABJICHUSAMHU, IIpOLECCaAMU;

CaMOCTOSITENIbHO  (OPMYIMpOBaTH OOOOIIECHHWS W BBIBOJABI 10 pPe3yJibTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, MCCIICIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3yJbTaTOB, BBIBOJOB U
000011IeHMI;

IMPOrHO3UPOBATHL BO3MOXXHOC PAa3BUTUC IPOLECCCA, a TAKXKC BBIABUIAaTb IMPCAIOJJONKCHHUA O Cro
Pa3BUTHU B HOBBIX YCJIOBUAX.

PaGora c nadopmarnmeii:
BBISBJIATH ACPUIUTH HHPOPMAIIUHU, JTaHHBIX, HEOOXOIUMBIX ISl OTBETAa HA BOIPOC M JIJISI PEIICHUS
3a1a4u;

BbIOMpaATh UHGOPMAIIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHATU3UPOBATH, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U (POPM MpeACcTaBICHUS;

CTPYKTYpHUPOBaTh HH(POPMAIUIO, TMPEACTABIATh €€ B pa3IHuHBIX (OpMax, HLTIOCTPUPOBATH
rpau4ecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIHH IO CAMOCTOSATENEHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) YHuBepcaibHble KOMMYHHUKATHBHBIC ICHCTBUS, o0ecrneynBarT c(hOpMHUPOBAHHOCTh
COIIMAJIBHBIX HABBIKOB 06yqa}01111/1xca.

OOmenue:
BOCIPUHUMATH U (POPMYIHPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMH U LEISIMU OOIIEHHUS; SICHO,
TOYHO, FpaMOTHO BBIpa)KaTI) CBOIO TO‘-IKy 3p€HI/I$[ B YCTHI)IX U IIMCBMCHHBIX TCKCTaX, JaBaTbhb
ITOSICHEHHS 110 X0y pEeLIEHUs 3a/1a4i, KOMMEHTHPOBATh NOJIYYEHHBIA pe3yiIbTaT;

B X0/ie OOCYX/IeHUs 3a/1aBaTh BOIPOCHI 10 CYIIECTBY OOCYX/1aeMON TeMbl, IPOOIEMBI, peraeMoit
3aJ1a4uM, BBICKA3bIBATH WJIEW, HALICJICHHBIE HA IOMCK DPELIEHUS; CONOCTABIATh CBOM CYXKICHMS C
CYKICHMSIMH JIPYTUX YYacTHHUKOB JMajora, oOHapyXMBaTh pa3MyMe€ M CXOJCTBO MO3UIMI; B
KOPPEKTHOH (popMe popMyIMpPOBATH pa3HOTIacHsl, CBOM BO3PAXKECHHUS;

NPEACTaBIATh  PE3YyJbTaThl PEIIECHUs  3aJaud, OKCIEPUMEHTa, HCCIENOBaHMUsS, IPOEKTa;
CaMOCTOSITENIbHO BbIOMPATh (hopMaT BBICTYIUIEHHUS C Y4ETOM 3aJad MPE3eHTAlUN U 0COOCHHOCTEH
ayJUTOpUH.

CoTpyaHUYECTBO:

MOHUMATh U HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAWBHUIYyaTbHOU PabOTHI IPU PELICHUN
y4eOHBIX 3aJay; NPUHUMATH IeJb COBMECTHOW JAESITeNhbHOCTH, IUIAHUPOBATH OPTaHH3AIUI0
COBMECTHOI paboThI, pacripelesiTh BUIbI padOT, JOrOBapUBAThHCS, 00CYKIaTh MPOIIECC U PE3YIbTAT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B IPYMNIIOBBIX (popmax paboTsl (00CykIeHHs, 0OMEH MHEHHUH, «MO3TOBbIE LITYPMbD) U
WHbBIE); BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUSA C JAPYTMMH UYJICHAMHU
KOMAaHJIbl; OIICHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOMMHA NPOAYKT MO KPUTEPHUSM,
c(OpMyITMPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) YHuBepcaibHbIC PETYJISITHBHBIC JCHCTBUS, 00ECIIEUNBAIOT  (POPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KM3HEHHBIX HaBBIKOB JIMYHOCTH.
CamMoopranuzanus:



COCTABIIATH IJIAH, AITOPUTM PELICHHUS 3a7aui, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yYETOM UMEIOIINXCS
PecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
peleHuii ¢ y4éToM HOBOH MH(DOpMAITUH.

CaMOKOHTpOJIb:

BIIQJICTh HAaBBIKAMH IIO3HABATEILHON peIeKCHH KaK OCO3HAHMS COBEPIIACMBIX JACHCTBHIA U
MBICITUTENIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB; BIAJAETh CIIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOJIS
Ipoliecca U pe3ysbTaTa peleHrs MaTeMaTUYECKON 3a1a4u;

npeaABUACTb TPYAHOCTH, KOTOPLIC MOT'YT BOSHUKHYTD ITPU PCUICHUH 3aa4i, BHOCUTH KOPPCKTUBELI B
ACATCIIBHOCTh Ha OCHOBE HOBBIX O6CTO$IT€JIBCTB, JaHHBIX, HaﬁHeHHBIX OI_HI/I6OK, BBISIBJICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATh HMPUYMHBI JOCTHXKEHUS MU
HEJOCTHIKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIMOKY, /1aBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIbTATDI

10 KJIACC

OnepupoBarh NOHATHAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHATH aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHHH I€OMETPUYECKUX
3a1a4.

OnepupoBarh NOHATUAMU: NapaLIEIbHOCTh U MEPIEHAUKYIIPHOCTh MPSMBIX U TJIOCKOCTEH.

KnaccugunupoBars B3aMMHOE pacioioKeHUE MPSIMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh NOHIATUSIMU: ABYTPAHHBIN yroJl, TpaHU ABYTPAHHOTO yria, peOpo JABYIPaHHOTO
yIJIa; TMHEWHBIN YToJl IBYTPAHHOIO yTIiIa; IpalyCHas Mepa JIBYTPAHHOIO yIJIA.

OnepupoBaTh NOHATUSAMU: MHOTOTPAaHHMK, BBIMYKJIBIM M HEBBIIYKIBII MHOTOTpaHHUK,
3JIEMEHTBI MHOT'OTPaHHUKA, ITPABUJIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BH/Jbl MHOTOTPAHHUKOB (IMpaMHa; TMpHU3Ma, MNPSIMOYTOJIbHBINA
napasenenunes, kyo).

KnaccugunupoBaTb MHOTOIpaHHUKH, BEIOUpasi OCHOBAaHUS JUIsl KilacCU(UKALMK (BBITYKJIbIE U
HEBBIIIYKJIbIE MHOTOTPAaHHUKH; MPAaBWIbHBIE MHOTIOIPDAHHUKHU; IPSAMBIE M HAKJIOHHBIE IIPU3MBI,
napaiesIenune 1bl).

OnepupoBarh NOHATHAMU: CEKYIAs TUIOCKOCTh, CE4EHUE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIIBI TTOCTPOCHUS CEYCHUM, UCTIONB3YS METO]I CIIE/IOB.

CTpouTh ceueHHs: MHOTOIPAaHHHKOB METOJOM CJEJIO0B, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YEepPTEKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXJI€HHE N'€OMETPUUYECKUX BEIWYUH MO 00pasliaM WM ajJropUTMaM,
IIPUMEHSSI U3BECTHBIE AaHATMTUYECKUE METO/IbI IIPHU PEIIEHNH CTaHIAPTHBIX MaTeMATHYECKUX 3a7a4
Ha BBIYMCIICHHE PACCTOSTHUN MEXIY ABYMS TOYKaMH, OT TOYKHU 1O MPSAMOM, OT TOUYKH A0 IJIOCKOCTH,
MEXy CKPEIINBAOIIUMUCS MPSIMBIMU.

Pemarp 3amaun Ha HaXOXI€HHE N€OMETPUUYECKUX BEIWYUH MO 00pasliaM WM ajJropUTMaM,
IIPUMEHSSI U3BECTHBIE AaHATMTUYECKUE METO/IbI IIPHU PEIIEHNH CTaHIAPTHBIX MaTeMATHYECKUX 3a7a4
Ha BBIYMCJIEHUE YTIJIOB MEK/Ty CKPEIIMBAOIIMMHUCS MPSMBIMHU, MEKY IPSIMOU U IIJIOCKOCTBIO, MEKIY
IJIOCKOCTSIMU, IBYTPAaHHBIX YTJIOB.

Bbruucnare 00bEMBI M MIIOLIAM MOBEPXHOCTEH MHOIOIpaHHMKOB (MpH3Ma, IMUpaMuaa) c
IPUMEHEHHEM (DOPMyYJI; BBIYMCIATH COOTHOLIEHHS MEXIY IUIOIAASMU MOBEPXHOCTEH, 00BbEMaMu
NOJOOHBIX MHOTOTPAHHHUKOB.



OnepupoBarh NOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MNIOCKOCTh CHMMETPHH;
LEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBaTh M WHTEPIPETUPOBATh HMHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpPax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[IpumensaTs reomerpuyeckue (akTbl JUIsl  pEIIEHUs  CTEPEOMETPUYECKUX  3ajad,
IIPEIOIararoIluX HECKOJIbKO IaroB PEeIeH s, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM (opMe.

[IpumensATh DpOCTEHIINE INPOTrPAMMHBIE CPEACTBA M BJIEKTPOHHO-KOMMYHUKALIMOHHBIC
CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a1ad.

[IpuBOIUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HHU, PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpuMeHATh TONy4YEHHBIE 3HAHMS Ha IPAKTHKE: AHAIU3MPOBATh DPEANBHBIE CHUTyalUd H
IIPUMEHATh U3Y4YEHHBIE IIOHATHS B IIPOLIEcCe MOMCKA PELICHUsI MaTEMaTH4eCKU CPOPMYIHUPOBAHHON
Ipo0JIeMbl, MOAEIMPOBATh PEATbHBIE CUTYAllUU Ha A3bIKE F€OMETPHH, UCCIEA0BaTh IOCTPOECHHBIE
MOJIEJIN C HCIIOJIb30BAaHUEM TIE€OMETPUYECKMX IIOHATHH M TeopeM, ammapaTta ainreOpbl; peliaTh
IIPAKTUYECKHE 3a/1a4H, CBSI3aHHBIE C HAXOXKIEHUEM I€OMETPUUYECKUX BEIUYHH.

11 KJIACC

OmnepupoBarh MOHATHAMU: HWIMHIPUYECKAs MOBEPXHOCTh, 00pa3yromue MHINHIPHYECKON
MOBEPXHOCTH; IWJIMHAP; KOHUYECKasi IOBEPXHOCTb, 00pa3yoie KOHMYECKOH MOBEPXHOCTH, KOHYC;
cepuyeckas MOBEPXHOCTb.

Pacrio3naBath Tena BpameHus (MIUIUHAP, KOHYC, cdepa u map).

OOBACHATH CrIOCOOBI MTOTyYSHHS TEJl BPALICHUS.

KnaccuduiupoBaTs B3auMHOE pacnoiokeHne ceprl U MITOCKOCTH.

OmnepupoBaTh MOHATHUAMHU: IIAPOBOM CErMEHT, OCHOBAHHWE CETMEHTa, BHICOTA CErMEHTa;
IIapOBOI1 €10, OCHOBAaHHME LIIAPOBOT'O CJI0S, BBICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI M IUIOLIAM TOBEPXHOCTEH TeN BpALIEHUs, F€OMETPUYECKHUX Tell ¢
npUMeHEeHHEM (HopMyI.

OnepupoBath MOHATUSAMHU: MHOTOIPAaHHUK, BIMCAHHBINA B chepy U OmMCcaHHBIN OKOJIO chepbl;
cdepa, BIMCaHHAs B MHOTOI'PaHHUK WJIM TEJIO BpAILIEHUS.

BbIuucnaTe COOTHOIIEHHS MEX Ty TUIOIIASIMH [TOBEpXHOCTEN M 00bEMaMU OJOOHBIX Tell.

N300pakaTh u3ydaemble (GUIYpbl OT PYKM M C HPUMEHEHHEM IMPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIE) MJIOCKHE YEPTEXHM U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIyp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIl BpaIICHUSI.

W3BnekaTh, MHTEPIPETHPOBATH W TPeoOpa30BhIBATh MH(POPMAIUIO O TMPOCTPAHCTBEHHBIX
reoOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE TEHCTBHSI CIIOKEHUSI BEKTOPOB, BHIYATAHUS BEKTOPOB M YMHOKEHHS BEKTOpa Ha
9HCII0, OOBSCHATH, KAKIMH CBOWCTBAMH OHH 00JIaafo0T.

[TpuMeHsTH MpaBUITIO TTApaUISIICTUIIC A,

OmnepupoBaTh MOHATHIMH: IEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, YTOJ MEXIY BEKTOpaMH, CKaJSPHOE MPOU3BEICHHE
BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIE BEKTOPHI.

HaxonuTe cymMMy BEKTOPOB M IPOHM3BEACHUE BEKTOpAa HA YHMCIIO, YTOJl MEXIY BEKTOpaMH,
CKaJIIPHOE MPOU3BE/ICHHUE, PACKIIAIbIBATH BEKTOP 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3amaBaTh IIIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPMHAT.

[IpumensTs reomerpudeckue (akThl JUII  pEIIeHUS  CTEPEOMETPUYECKUX  3a/ad,
MIPEIOIaraoIluX HECKOIbKO IIaroB PEIICHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM (opMe.



Pemrats HpOCTeI\/'IH_II/IC TCOMCTPHUYCCKUC 3aa4i Ha NPHUMCHCHUC BCKTOPHO-KOOPAMHATHOI'O
METoJa.

Pemrate 3agaud  Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYECKMX OTHOIIEHHMH M HaXO0XXICHHE
reOMCTPHUICCKUX BCIHWYHH I10 06pa3uaM Wi ajiropurMaMm, IMpUMCHAA HM3BCCTHBIC MCTOJbI IIPpU
PEIICHUHU CTaHAAPTHBIX MaTEMAaTUUCCKUX 3a/1a4.

HpI/IMeHHTB HpOCTCﬁH.IHG IIporpaMMHEBIC CpE€ACTBA MW OJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PCHICHUHN CTEPCOMETPUUCCKHUX 3a1ay.

HpI/IBO,I[I/ITI) IIPUMEPLI MaTEMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUPOAC U KMU3HU, paCllO3HABATh
IIPOABJICHUEC 3aKOHOB I'€COMETPHHN B UCKYCCTBE.

HpI/IMCHHTB IMOJIYUCHHBIC 3HAHUSA Ha IMPAKTHUKE: aHAJIIM3UPOBATh PCAJIbHBIC CUTYallu U IIPUMCHATH
HU3YYCHHBIC ITOHATHA B ITPOLECCE ITIOMCKA PCUHICHUA MaTEMaTUYCCKU C(bOpMy.]'IPIpOB&HHOﬁ
HpO6J’IeMH, MOACINPOBATE PC€AJIBHBIC CUTyalll Ha A3BbIKE I'COMETPHUH, UCCICAOBATE IIOCTPOCHHBIC
MOZCIIN C UCITOJIB30BAHUEM I'COMETPUUCCKUX MMOHATUH U TEOPEM, allrapara anre6pLI; peuarb
IMPAKTUYCCKUE 3a/la4, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX BEINYHH.

TeMmaTuueckoe IUIAHUPOBAHUC 10 xnacc

Ne HanmenoBanue pas3zaeinos u tem KOJI-BO 4aCOB DNEeKTPOHHBIE
IIPOrpaMMBI (tmudpoBsIe)
oOpasoBarebHbIe
pecypchl
1 BBezieHue B crepeoMeTpuio 10 skysmart.ru
infourok.ru
2 [TpsiMble U MIIOCKOCTH B IpocTpaHcTBe. | 12 skysmart.ru
[TapayteTbHOCTh MPSIMBIX M INTIOCKOCTEH infourok.ru
3 [TepieHAUKYISIPHOCTD MPSIMBIX U 12 skysmart.ru
TUIOCKOCTEH infourok.ru
4 VYrabl MeXIy OpSAMBIMU U IockocTsiMu | 10 skysmart.ru
infourok.ru
5 MHororpaHHuKH 11 skysmart.ru
infourok.ru
6 OO6BEMBI MHOTOI'paHHUKOB 9 skysmart.ru
infourok.ru
7 [ToBTOpEHMeE: ceueHus:, pacCTOSIHUS U 4 skysmart.ru
YTIIBI infourok.ru
8 OO11ee KOIMYECTBO YaCOB 68




IMoypounoe niianupoBanue 10 kiacc

No /1t

Tema ypoka

KosmuecTBo
TacoB

/laTa nzyueHus

Bcero

KonTpoJsibHbIE
paboThI

(OCHOBHBIE TTOHSTHS
CTEPEOMETPHUU: TOUKA, IPSIMas,
[JIOCKOCTb, IPOCTPAHCTBO.
[IpaBuina nzoOpaskeHus Ha
[PUCYHKaX: U300paxeHHs
[JIOCKOCTEM, MapaJuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
0Tpe3Ka

06.09.2023

[lonsaTus: MNEPECCKArOIUCCA
[MJIOCKOCTH, IICPECCKAOIMUCCA
[psaMasd U MI0CKOCTb

07.09.2023

[lonsaTus: MNEPECCKArOIUCCA
IJIOCKOCTH, IICPCCCKAIOINUCCA
[IpsAMasd U IIJIOCKOCTb

13.09.2023

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
1M300paKeH1e MHOTOIPaHHUKOB
Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
YepTexax

14.09.2023

HauanbHbie cBeZIeHHS O KyOe 1
MupaMuze, X pa3BEPTKU U
Mopaean. CeueHus
MHOTOIPAHHUKOB

20.09.2023

HauanpHbie cBeieHus o0 Ky0Oe u
[MApaMUE, UX Pa3BEPTKU U
Mosienu. CeueHust
MHOTOTPaHHHKOB

21.09.2023

[ToHsiTHE 006 AKCHOMATHYECKOM
[IOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

27.09.2023

[ToHsiTHE 006 AKCHOMATHYECKOM
[IOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

28.09.2023

[ToHsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIICJICTBHS U3 HUX

04.10.2023




10

TTouarue 06 aKCHOMaTUYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U
CIIEJCTBHS U3 HUX

05.10.2023

11

BzauMHOe pacrionoxeHue
MPSIMBIX B POCTPAHCTBE:
[epeceKaroInecs, napaieabHble
1 CKPCIIMBAOIINECCA IIPAMBIC

11.10.2023

12

[lapaieabHOCTD NPSIMBIX U
[JIOCKOCTEN B IPOCTPAHCTBE:!
[apajieibHbIE PSIMbIE B
[IPOCTPAHCTBE; MAPATUIETBHOCTh
TPEX MPSIMBIX

12.10.2023

13

[lapaJu1eIbHOCTD NPSMBIX U
[UIOCKOCTEH B IPOCTPAHCTBE:
[lapaJu1eIbHOCTB IPSIMON U
[JIOCKOCTU

18.10.2023

14

'YTIBI C COHaITpaBJICHHBIMHA
CTOpOHaMHU

19.10.2023

15

Yrois Mexay NpsIMBIMU B
[IPOCTPAHCTBE

25.10.2023

16

Yron Mexy NpsSMbIMU B
[IPOCTPAHCTBE

26.10.2023

17

[lapaJu1eIbHOCTB TUIOCKOCTEN:
NapaiesIbHble TNIOCKOCTH

8.11.23

18

CBoiicTBa mapayyIeIbHBIX
[IJIOCKOCTEN

0.11.23

19

[IpocTelinie npoCcTpaHCTBEHHbBIE
(Gurypsl Ha MJIOCKOCTHU: TETPAdIP,
KyO, mapajsienenumne;

15.11.23

20

[TocTpoeHue ceueHui

16.11.23

21

[TocTpoeHue ceueHui

22.11.23

22

KonTtposbHas padora 1o reme
"IIpsiMble ¥ TUIOCKOCTH B
npoctpaHcTe. [lapamienbHOCTh
MPSMBIX U IIJIOCKOCTEN"

23.11.23

23

[lepnieHqUKyYISIPHOCTD NPSMON U
[IJIOCKOCTH: IIEPIICHIUKYJIIIPHBIE
[IPSIMBIE B IIPOCTPAHCTBE

29.11.23

24

[[psimMble mapayieTbHbIE U
MEePIEeHIUKYISIPHBIE K MJIOCKOCTH

30.11.23




25

[IpsiMble apalIebHbIEC U

MCPICHAUKYJISIPHBIC K ITJIOCKOCTH

6.12.23

26

[Tpu3Hak neprneHIuKyIIpHOCTH
MPSIMON U TNIOCKOCTHU

7.12.23

27

[ [pu3HaK NEepHEHAUKYIIAPHOCTH
[IPSIMOM U TNIOCKOCTH

13.12.23

28

Teopema o mpsiMoi
[EPICHIUKYJISIPHOM MJI0OCKOCTH

14.12.23

29

'TeopeMa o npsiMoi
[EepIEHANKYJIIPHOH JIOCKOCTH

20.12.23

30

Teopema o mpsiMoi
MEePIEHINKYIISIPHON TIJIOCKOCTH

21.12.23

31

[ lepneHqUKyIsp U HAKIOHHBIE!
PacCTOSIHUE OT TOYKH 10
[IJIOCKOCTH, PACCTOSTHUE OT
[IPSAMOM 10 IIJIOCKOCTH

27.12.23

32

[ lepneHqUKyIsp U HAKIOHHBIE!
[pacCcTOsIHUE OT TOYKHU 110
[JIOCKOCTH, PACCTOSIHUE OT
[IPSIMOM J10 IIJIOCKOCTH

28.12.23

33

HepHeHI{I/IKYHHp N HAKJIOHHBIC:
pacCTOAHUEC OT TOYKHU OO0
[JIOCKOCTH, PACCTOAHUC OT
HpﬁMOfI J0 IIITOCKOCTH

10.01.24

34

[ lepnieHUKyYIIsp U HAKIIOHHBIE!
[pacCTOSIHUE OT TOYKHU JI0
[JIOCKOCTH, PACCTOSIHUE OT
MPSMOM J10 TIIIOCKOCTH

11.01.024

35

'YTIIBI B IPOCTPAHCTBE: YIOJ
MEXy MPSIMOM U MJIOCKOCTBIO

17.01.24

36

J[ByrpaHHBIN yroJ, TUHEHHBII
YTOJI ABYTPAHHOTO yria

18.01.24

37

JByrpaHHBIN yroJI, TUHEHHBII
YIOJI ABYTPaHHOIO yIia

24.01.24

38

[ lepneHAMKYISIPHOCTD
MJIOCKOCTEN: MPHU3HAK
[EPIEHIUKYJISIPHOCTH ABYX
[IJIOCKOCTEMN

25.01.24

39

[ lepneHAMKYISIPHOCTD
MJIOCKOCTEH: TPU3HAK
MEPIEHANKYISIPHOCTH ABYX
[JI0OCKOCTEMN

31.01.24




40

IleprieH UKy IIAPHOCTD
[JIOCKOCTEW: IPU3HAK
[EPIICHIUKYJIAPHOCTU ABYX
[JI0CKOCTEN

1.02.24

41

Teopema o TpEx
[IEPIECHINKYIIAPaX

7.02.24

42

Teopema o TpEx
MepIeHIUKYIIpax

8.02.24

43

Teopema o TpEx
[IEPIECHINKYIIAPaX

14.02.24

44

KonTponbHas paboTa no remam
"I[lepnieHAUKYJIAPHOCTD MPSIMBIX U
Al

riockocteil" u "Yriael MexIy
MPSMBIMH U TIJIOCKOCTSAMU"

15.02.24

45

[loHsATHE MHOTOIPaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OIPAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH;
pa3BEPTKAa MHOTOTPaHHUKA

21.02.24

46

[Ipusma: N-yronpHas Ipu3Ma;
CPAHU YU OCHOBAHUs IIPU3MBI;
[IpsiMasi U HaKJIOHHAs [IPU3MBI;
OOKOBas U MOJTHAs TOBEPXHOCTh
[TPU3MBI

22.02.24

A7

[ lapayutenenunen,
[IPSIMOYTOJIbHBIN
rapauleJIenuIe] U €ro CBOWCTBA

28.02.24

48

[Inpamuia: n-yroiapHas
MpaMu/a, TPaHd U OCHOBAHHE
MUpaMuJibl; OOKOBas U MOJIHAS
[MOBEPXHOCTh MTUPAMU/IBL;
[IpaBUJIbHAS U yCEUEHHAS
nrpamMuaa

29.02.24

49

[IpaBuIIbHBIE MHOTOTPAHHUKHU:
MOHSITHE MTPABUILHOTO
MHOTOTPaHHHKA; TIPaBUIIbHAS
Mpu3Ma U paBUIbHAS TMPAMHUJIA;
MpaBUIIbHAS TPEYTOIbHAS
MUpaMU/ia ¥ PaBHIbHBIN
TeTpa’ap; Kyo

6.03.24

50

[IpencraBieHue o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa3p,
TOICKA’AP U UKOCAIIP.

7.03.24

o1

CuMMeTpHs B MPOCTPAHCTBE:

CUMMCTPUSA OTHOCHUTCIIBHO TOYKH,

13.03.24




[PSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUU B IUPAMHUJIAX,
napajuiejaenunenax, npaBuabHbIX
MHOI'OIPaHHHUKAX

52

BrIaucienne 371€MEHTOB
MHOTOTPaHHHUKOB: p&Opa,
TMaroHalv, yTiIbl

14.03.24

53

[Tomaas 60KOBOM MOBEPXHOCTH
1 [TOJTHOM MTOBEPXHOCTH MPSMOU
[PU3MBI, TUIOIIA/b OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
MPSIMON PU3MBbI

20.03.24

54

[Tnomans 60KOBOM MOBEPXHOCTH
U TIOBEPXHOCTH MTPABUIILHON
[MpaMU/JIbl, TEOpEMa O IUIoIaIn
OOKOBOI TOBEPXHOCTHU
YCEYEHHOU MUPaMUIbI

21.03.24

55

KonTponbHas paboTa no Teme
["MHororpanHHuKH" |

3.04.24

56

[TousiTue 00 00BEME

4.04.24

S7

O0BEM TUpaMUIbI

10.04.24

58

O0BEM UpaMUIbI

11.04.24

59

O0BEM MTUPaMHUTBI

17.04.24

60

O0BEM UpaMUIbI

18.04.24

61

OO0BEM NPU3MBI

24.04.24

62

O0BEM TPU3MBI

25.04.24

63

OO0BEM NPU3MBI

I R

2.05.24

64

KoHnTponbHast paboTa 1no Teme
["OOBEMBI MHOTOTPAaHHUKOB" |

8.05.24

65

[ToBTOpenue, o0o0IIeHNE
CHCTeMaTH3allns 3HAHUH.
[[TocTpoenue ceuenuii B
MHOTOTpaHHHKE |

15.05.24

66

[ToBTOpeHue, 06001IeHNE
CHCTeMAaTH3aIus 3HAHUH.
[Boruncnenue paccTosHUM:
MEXIYy TBYMS TOYKaMH, OT TOUKU
110 TIPSIMOM, OT TOYKH JI0
MJIOCKOCTH, MEXKTY
CKPELIUBAIOIIMMUCS TPSIMBIMU

16.05.24

67

VToroBasi KOHTpOJIbHASA paboTa

22.05.24




[ToBTOpEeHME, 0000IIEHNE
crucTeMaTH3alys 3HaHUi.
Brruuciaenue yrioB: MExXay
68 CKPEIMBAOIIUMUCS MPSMBIMH, 1 23.05.24
MEXIY NPSMOM U IUIOCKOCTBIO,
NIBYTPaHHBIX YTJIOB, YTJIOB MEXKIY
[JIOCKOCTSIMU

KOJIMY.4ac
68 5




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI IJIX1 YUEHUKA

* Marematuka. ['eomerpus / Mepsnsik A.l'., Homuposckuii J[.A., [Tonskos B.M.; mox penakuueii
[Togonbsckoro B.E, ObmiecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCThIO M31aTeIbCKuii IEHTP
«BEHTAHA-I'PA®»; Akunonepnoe obmectBo «M3narenscro «IIpocsemienue

METOJUYECKHNE MATEPUAJIBI JIJIA YUUTEJIA

I'eomerpus 11 knace. A.I'. Mepsisik, B.b. [lononckuii, I.A. Homuposckuii, M.C.SAkup. Mockpa
"[Ipocsemienue"

I'eomerpus 11 knace. Aunaktuueckue Mmarepuaiibl. A.I'. Mep3nsik, B.b. [Tononckuii. bazoBsiit
yposenb. Mocksa "[IpocBemienue”

KoHnTtposbHbIe 1 TpoBepovHBbIC paboThl o reomerpun 10-11 kmaccel. MeToaudeckoe mocooue.
Mocksa.

MU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

skysmart. ru
infourok.ru



