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PABOYASA ITPOI'PAMMA

_I0 TeOMETPHUH
(y4eOHsblii mpemeT)

U1 6a30Boro yposHs kiace 10-11
(ypoBeHb: 6a30BbIH, TPODHUIBHBIN)
2 rona
(cpok peanuzaiyn)

Pabouast mporpamma coctaBiieHa Ha ocHoBe: DenepanbHast paboyas mporpamma | MaremaTHka.
10—11 xiaccsl (0a30BBIA YPOBEHB)

Pa3pabotunk mporpaMMsl:

HI/IKVJ'II/IHa Hartanps I/IBaHOBHa., YUYUTCJIb MAaTEMATUKH, BbICIIIAA KBaJ'II/Id)I/IKaHI/IOHHaﬂ KaTeropuia

(®.1.0. yuurens; 3aHuMaemMas JOHKHOCTh, KBATU(UKAIIMOHHAS KATETOpHs)

PaccmoTtpeHno Ha 3aceaHuu
MeAarornyeckoro coBeTa
npotokoia Nel ot «30» aBrycra 2023 r.

2023 r.



HOACHUTEJIBbHAA 3AIIUCKA

Pabouas mporpamma yde6HOTO Kypca «I'eomeTpus» 6a30BOr0 ypoBHS sl 00yJarOIIIXCSI
10 —11 kmaccoB pa3paborana Ha ocHoBe dDeepanbHOTO rocyIapcTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa CpeAHero ooduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH,
IPEABSIBISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIUIMH POCCUICKOTO 00pa3oBaHUSI.
Peanmu3zanuss  mporpamMMbl  0OecneuMBaeT — OBJIAJCHHE  KIIOYEBHIMM  KOMIIETEHIHSIMH,
COCTABJISIIOIMMH OCHOBY IUIi CAMOpa3BUTUS M HETPEPBIBHOIO OOpA30BaHUs, IENOCTHOCTH
OOILEKYIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIEHOTO PAa3BUTHS JIMYHOCTH 00yYarOIIIXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeoMETpUM Ha YpOBHE CpeaHero ooumero oOpa3oBaHUs
0o0yCIIOBJIEHa MPAKTHUYECKOW 3HAYMMOCTHIO METANpPEIMETHBIX M MPEeIMETHBIX pe3ylbTaToOB
0o0y4eHHs TE€OMETPUH B HAMPABICHUU JIMYHOCTHOTO PA3BUTUS OOYYarOIUXCs, (GOPMUPOBAHUS
(YHKIIMOHAJIBbHOW MAaTEeMaTU4YEeCKOW I'PaMOTHOCTH, HM3YyYEHHUS APYTruX YYEOHBIX IUCIUIUIMH.
Pa3BuTte y oOywaroumxcs NpaBUIBHBIX TPEACTABICHUN O CYHNIHOCTH U TMPOUCXOXKICHHUH
reOMETPUYECKUX a0CTpaKLUii, COOTHOLICHUN PEAJIbHOI0 U UACATBHOI0, XapaKTepe OTPaKEeHUs
MaTeMaTHYECKON HAYKOM SIBJIEHUU W MPOLIECCOB PEAIbHOTO MUPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MAaTeMaTUYECKOTO MOJEITUPOBAHUS B HAyYHOM TIO3HAHWM M B TIPAKTHKE
crocoOCTByeT (POPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS Y4YalIUXCA, a TaKXKe KadyecTB
MBILUICHHS, HEOOXOIUMBIX JJISl a1alTalliid B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisercst ogHMM K3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHusl, TaK Kak O0OECHEeYMBAET BO3MOYKHOCTb M3YyUEHHUS KaK JUCLMIUIMH €CTECTBEHHO-
Hay4YHOU HAIPaBJIEHHOCTHU, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIICHHE, (HOpMUpYEeMOe MpPHU HM3YyYCHHH OOYYaIOUMMMCSA MOHATHHHBIX
OCHOB T€OMETPUM M TIOCTPOCHUM LIETOYKH JIOTMYECKUX YTBEP)KIECHUH B XOJ€ pelIeHus
reOMETPUYECKHX 3a/lad, YMEHHE BBIIBUTaTh W OMNPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
HCIIOJIb3YIOTCS TPU PEUIEHMM 3a7ad €CTECTBEHHO-HAy4YHOI'O ILMKJIA, B YaCTHOCTH U3 Kypca
buzukm.

YMeHue OpUeHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX 00JaCTIX
NeSATENbHOCTH yesioBeka. OpreHTalus YeloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOIUMOE
YCIIOBHE €T0 COLUAIbHOrO0 OBITHS, (hOpMa OTPaKEHUS OKPYKAIOUIETO MUPA, YCIOBHE YCIIEIIHOTO
MO3HAHUS u aKTUBHOTO npeoOpa3oBaHus JNENUCTBUTEIBHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMHU 00pa3aMu 0ObEIUHSIET pa3Hble BU/IbI yUEOHOM U TPYJOBOU J1E€ATEIBLHOCTH,
SBIAETCA OJHUM U3 MPOo(ecCHOHATLHO BaXXHBIX KauyecTB, IO3TOMY aKTyallbHa 3ajada
(hopMupoBaHHs y 00y4arOIUXCs TPOCTPAHCTBEHHOTO MBIIIIJICHUS KaK Pa3HOBUIHOCTH 00pa3HOTO
MBIIIJIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NESATEeIbHOCTH IO
MHOTHM HampaBICHUSM.

Lenb ocBoeHMs MporpaMMbl yaeOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypoBHE 00ydeHUs
— 00meo0pa3oBaTelbHOE U OOIIEKYJIBTYPHOE DPa3BUTHE OOYUYAIOIIUXCS Yepe3 0OecTeUeHHE
BO3MOKHOCTH MPUOOPETEHUSI U UCIIOJIIb30BAHUS CUCTEMATUYECKUX I€OMETPUYECKUX 3HAHUHM U
NeHCTBUH, CIeNN(UIHBIX T€OMETPHH, BO3ZMOXXHOCTH YCTICIITHOTO MTPOJAOJDKEHHS 00pa30oBaHus 110
CHEIHAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAHUEM F€OMETPHH.

[Iporpamma o reomeTpun Ha 6a30BOM YPOBHE IpeIHA3HAUYEHA JJIs1 00y4JaromuXcs CpeAHen
UIKOJIbI, HE HCHBITHIBABIINX 3HAYUTEIbHBIX 3aTPYJIHEHHUH Ha YPOBHE OCHOBHOTO OOIIEro



oOpa3zoBanus. Takum oOpa3om, oOyuaromuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOMTH 00IME
MaTeMaTU4YeCKHE YMEHUs, CBsI3aHHBIE CO CHEIM(PHUKON TeOMETPHH U HEOOXOAUMBIE IS KU3HU B
COBpeMEHHOM o01ecTBe. Kpome 3T0ro, OHM MMEIOT BO3MOKHOCTh U3YYHUTh I'€OMETpPUI0 Oojee
riyOOKO, €clii B JajbHEWIIeM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKHX 3HAHHUIX B
npodeccCHOHATBHON IeATETHHOCTH.

JlocTKeHHEe 1IesTd OCBOEHUS MTPOrpaMMbl 00€CIIeYnBaeTCsl PELLICHUEM COOTBETCTBYIOLIMX
3angad. [IpuopureTHpIMu 3aauaMu ocBoeHuUs Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax sIBJISIOTCSA:

e (opMupoBaHHE NPEICTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOM KyJIbTYyphl U

OCO3HAHME €€ B3aUMOCBSI3H C OKPY)KAIOIIKUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TeJlaX BpaLICHUS Kak o
BaXHEHIINX MaTeMaTUUYECKUX MOJENIX, MO3BOJISIOUIMX OMUCHIBAaTh U U3ydaTh pa3HbIe
SIBJICHUS OKPY’KAIOLIETO MUPA;

e (QopmupoBaHHE YMEHMs pPACIIO3HABATh Ha UYEPTEkKaxX, MOJENIAX U B PEAIbHOM MHpE
MHOT'OI'PaHHHUKH U TeJla BpaIleHus;

e OBJAJICHME METOJaMM peUIeHHs 3ajJjad Ha [OCTPOEHUS Ha H300paKeHUsIX
IPOCTPAHCTBEHHBIX (pUTYD;

e (QopmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSIMH O MHOT'OIPAaHHUKAX U
TeJIax BpAIIEHUS U UX OCHOBHBIMHU CBOHCTBAMU;

® OBJAJICHHE AITOPUTMAMHU PEIICHHS OCHOBHBIX THUIIOB 3a7a4; (OpPMHUPOBAHHE YMEHHUS
IIPOBOAMTH  HECJIOXKHBIE  JOKA3aTEJIbHBIE  pAcCyKACHMs B  XOJI€  PEIIEHHUS
CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTHUYECKUM COAECpKAHUEM;

® Dpa3BUTHE MHTEIUIEKTYaJbHBIX M  TBOPYECKMX cHocoOHocTell — oOydarommxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUM, KpUTUYHOCTH MBIIIJICHUS;

e (dopMmupoBaHue (PYHKIHMOHAIBHOM TPaMOTHOCTH, PEJICBAHTHOM T'€OMETPHM: YMEHHE
pacrno3HaBaTh MPOSIBIICHUS FEOMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX JKU3HEHHBIX CUTYyallUAX M NPU H3YYEHUH APYTUX YUeOHBIX IPEIMETOB,
NPOSIBJIICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIMpPOBAaTH UX Ha S3bIKE
F€OMETpUM U  CO3[aBaTh TE€OMETPUYECKUE MOJENIH, IPUMEHSITh OCBOEHHBIN
reOMETPUYECKU ammapaT JUIs pelIeHHs NPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIPETHPOBATH U OIICHUBATH MOJTyUYCHHBIE PE3yIbTATHI.

OTnnunTeNbHOH 0COOEHHOCTHIO TPOrPaMMBI SIBJIIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU B
Hayaje ero u3y4eHus 3ajay, pellaeMbIX Ha YpOBHE MHTYMTUBHOTO MO3HAHUS, M OTpeeIEHHBIM
o0pa3oM oOpraHuM3oBaHHasi pa0OTa HajJ HHUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOIO U
IIPOCTPAHCTBEHHOTO  MBIIUICHHS, CTUMYJIUPYET NPOTEKaHWE HMHTYMTUBHBIX IPOLECCOB,
MOTHMBHPYET K JaJbHENILIEMY H3YUEHHIO TIPEIMETA.

[Ipenmnourenune oTnaércss HAMNISIHO-KOHCTPYKTHBHOMY METOJy OOy4YeHUs, TO €CTb
TEOPETUYECKHE 3HAaHUS HUMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTh HPEIMETHO-NPAKTHUECKOM
NEeSATENBHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NIPEACTABIECHUN Y YUalIUXCsl B KypCE CTEPEOMETPUN
MPOBOAMTCS 3a CYET pelIeHUs 3ajad Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa3oB M 3aJay Ha
ONIepUPOBAaHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3a NMPOBOAUTCS C OMOPOH Ha
HaTJISIHOCTD, a ONIEPUPOBAaHUE 00PAa30M — B YCIOBUAX OTBJICUEHUS OT HArJISIHOCTH, MBICJIEHHOTO
M3MEHEHMsI €r0 UCXOJHOI'O COAEePKAHUS.

OcHoBHBIE cofepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kjaccax:
«MHororpanHukn», «lIpsmble 1 IUIOCKOCTH B NPOCTpaHCTBe», «Tena Bpamenus», «BekTopsl u
KOOp/AMHATBI B IpOoCcTpaHcTBeY. DOpMUPOBaHUE JIOTUYECKUX YMEHUH pactpeiensieTcs He TOIbKO



[0 COJAepKaTeNIbHbIM JIMHUSM, HO W MO rojaM OOydeHHs Ha YpPOBHE CpEIHEero oOIIero
oOpasoBaHusl.

Conepxanue 00pa30BaHMsA, COOTBETCTBYIOIIEE NPEAMETHBIM pEe3yJbTaTaM OCBOCHUS
paboueil mporpaMMsl, pacpeAeaEHHBIM 110 roJjaM 00yueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBl  OBJAJEHUE TEOMETPUYECKUMH TMOHATHUSMH W  HABBIKAMH  OCYIIECTBIUIOCH
MOCJIEZIOBATENIbHO M TIOCTYNATENbHO, C COOJIONEHHEM IpPUHIMIIA HPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMA BKJIIOYAIIMCH B OOIYI0 CUCTEMY T€OMETPHUYECKUX MPEICTABICHUN 00yJYaromuxcs,
pacmupsis u yriayousis e€, 00pa3yst IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B Hegento B 10 kitacce u 1 yac B Henento B 11
KJIacce, BCEro 3a JBa roja odyuenus - 102 yaeOHBIX yaca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTepeoMeTpuu. Touka, npsimasi, IJI0CKOCTh, MpocTpaHcTBO. [IoHsATHE
00 aKCMOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHHU U CIESICTBHS U3 HUX.

B3aumHoe pacnosiokeHue IpsIMbIX B IMPOCTPAHCTBE: MEpEeceKaroluecs, napauieabHble U
CKpelmuBaromuecs npsaMsie. [lapamienpHOCTs NpAMBIX U IUIOCKOCTEM B MPOCTPAHCTBE:
NapajijiesIbHbIE NpsSMbIE B IPOCTPAHCTBE; MapaJIENbHOCTh TPEX NPSAMBIX; MAPALIEIbHOCTh
OPSIMOW M IIJIOCKOCTH. YTJIBI C COHAIIPABICHHBIMM CTOPOHAaMH; Yrojl MEXAy NpSAMbIMH B
npoctpadcTBe.  IlapamienpHOCTh  IIIOCKOCTEH:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napaijiesibHbIX iockocteil. [Ipocreiinme npocTpaHCTBEHHbIE GUTYpBI HA MIIOCKOCTHU: TETPAdIpP,
KyO, Mapajuiesenune; NoCTPOeHUE CeYEeHU.

[lepneHUKYISIpHOCTH OPAMOM M IUIOCKOCTH: NEPHIEHIUKYJISAPHBIE IpSAMbIE B
MPOCTPAHCTBE, MPAMbIE MapajyielibHble W MEepPHEeHAUKYISPHbIE K IUJIOCKOCTH, MpPHU3HAK
NEPIECHIUKYIIPHOCTH PSAMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON INIOCKOCTH.
VYTIubl B IPOCTPAHCTBE: YIOJl MEKAY IPSIMOU U INIOCKOCTBIO; IBYTPAHHBIN YIOJ1, JIMHEHMHBIA Yroil
NBYrpaHHOro yria. llepneHAMKydsip M HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH,
paccTostHie OT HPSMOM J10 TIOCKOCTH, MPOeKLus (PUryphbl Ha TIIOCKOCTh. IleprneHuKyaIsspHOCTh
IUIOCKOCTEH: MpHU3HAK MEpPHEeHAUKYISIPHOCTH JBYX IulockocTel. Teopema o  Tpéx
NEPIECHIUKYJIIpaXx.

MHororpaHHMKH

[lonsiTue MHOrOrpaHHUKa, OCHOBHBIE JJEMEHTHl MHOIOTPAHHMKA, BBINYKJIBIE W
HEBBIITYKJIbIE MHOIOIPAaHHUKH; Pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yrojbHas npusma; rpaHu
Y OCHOBAaHMS MPHU3MBI; MIPsIMast U HAKJIOHHAS MIPU3MBbI; OOKOBAs U TIOJIHASL TIOBEPXHOCTD MPHU3MBI.
[lapannenenunen, npsIMOYroJibHBIN Mapaliiesienumnes U ero cpoicrea. [lupamuaa: N-yrojapHas
nupamMmuzia, TpaHU W OCHOBAaHHME NHMpaMHJIbl; OOKOBas M TOJHAs IOBEPXHOCTb MHUPAMMUIBL;
IpaBWIbHAas M YyCEU€HHas MNHUpamMuaa. OJIEMEHTbl NpU3Mbl W nupamuabl. [IpaBuiibHBIE
MHOTOTPAaHHUKHU: MOHATHE NPABUIBHOIO MHOIOIPDAHHMKA; IPAaBHJIbHAS IIPU3Ma W IPABWIIbHAS
NUpaMU/Ia; IpaBUIIbHAS TPEYroJibHAsi MUpaMua U IPaBUIbHBIN TeTpasap; Ky0. [IpencraBnenue o
MIPaBWJIbHBIX MHOTOTPaHHHUKAX: OKTa3Jp, A0JEKa’Ap U nukocalap. CeueHus: Ipu3Mbl U TUPAMHU/IBI.

CuMMeTpuss B NPOCTPAHCTBE: CUMMETPHUsS OTHOCHUTEIBHO TOYKH, IPSIMOMW, IJIOCKOCTH.
DneMeHTBl CAMMETPUH B IMpaMuiax, Napajuieienunenax, paBuIbHbIX MHOTOT paHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHaiu, yrisl. [lnomans 6okoBoit
IIOBEPXHOCTH U NOJHOM NOBEPXHOCTHU MPSAMOI MPU3MBI, IIJI0IIA b OCHOBAHUMN, TEOpEMa 0 OOKOBOMN
MOBEPXHOCTU MpsIMOM mpu3Mbl. [lomaas O0KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPaBHIBHON
MMpaMHJIbI, TEOpEMa O IIoaau yceu€HHoU nupaMubl. [lonstue 06 00béme. O0BEM MupamMuIbl,
MIPU3MBL.

[lonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAJSMU IOBEPXHOCTEM,
00BEMaMHU ITOTOOHBIX TE.

11 KUIACC

Tena Bpamenus



[Hunuuapuyeckas MOBEPXHOCTb, 0Opasyoliue IHIUHIPHUYECKOW TOBEPXHOCTH, OCh
LWIMHIPUYECKON noBepXHOCTU. LlnnnHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 00pasyromas u
OCb; IUIOIAAb OOKOBOM U MOJTHOM OBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3ylolue KOHMYECKOW IOBEPXHOCTH, OChb W BEpIIMHA
KoHH4eckoil mnoBepxHocTu. KoHyc: ocHOBaHMe W BeplIMHa, oOpa3yolias M OChb; IUIOLIA/b
OOKOBOW M TMOJHOM NMOBEPXHOCTH. YCEU€HHbIN KOHYyC: 00pa3yollue M BbICOTA; OCHOBAHUSA U
OOKOBast MOBEPXHOCTb.

Cdepa m map: HeHTp, paauyc, AuaMeTp; IUIONIa[b HOBEpXHOCTH cdephl. Bianmuoe
pacroiiokeHue chepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTb K cepe; IIomaiasb chepsl.

N300paxkeHne Ten BpaleHus Ha MI0CKoCTH. Pa3BépTka muimuHApa U KOHYyCA.

KomOuHamuu Tten BpalleHHs M MHOTOTPAaHHUKOB. MHOIOIpaHHHK, ONUCAHHBIM OKOJIO
cdepsl; chepa, BOUCAHHAS B MHOTOTPaHHUK, UJIH TEJIO BPAIICHUS.

[Tonsitue 00 oO0bEMe. OcHOBHBIE CBOiicTBa 00BEMOB Tel. Teopema 00 o0O0BEME
IPSIMOYTOJIBHOTO Napaiesienunena u cieacTsus u3 He€. O0bEM nnnmuHapa, Konyca. O0bEM mapa
Y TUIOIIA b ChEPHIL.

[lonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAJSMU [OBEPXHOCTEM,
00BEMaMHU ITOTOOHBIX TE.

Ceuennss nwiuHApa (MapaJlIebHO M NEPHEHIUKYIIPHO OCH), CEYEHHUs KOHyca
(mapanienbHOE OCHOBAHHUIO U IPOXO/sINEe Yepe3 BEPIINHY), CeUeHHUs 1Iapa.

BekTopbl H KOOPANHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpancTBe. ClokeHUE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4uncio. PasnoxkeHue BekTOpa 1O TpEM HEKOMIUIAaHapHBIM BekTopam. [IpaBuio
napajenenuneaa. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOPaMHU.
[IpsamoyronbHas cucrema KoopauHat B mpocrtpaHcTBe. Koopaunatel Bektopa. IIpocreimue
3a7a4d B KOOpAMHATaX. Yroil Mexay BekTopamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
Bbruncnenue yrioB Mexay OpsIMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IpPU
pelIeHUH TeOMETPUUYECKUX 3a/1a4.



INIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIugHOCTHBIE pPE3yJabTaThl OCBOCHHUS MpOrpamMMbl ydeOHOro mnpeamera «MaremaTuka
XapaKTepU3yKTCS:

I'paxxnanckoe BocnuTaHue:

Cc(hOpMUPOBAHHOCTBIO TPAKIAHCKOW TO3WIHUUA OOYYArOMIETOCSd KaK aKTHBHOTO |
OTBETCTBEHHOT'O YJIeHA POCCHUHCKOro OOIIECTBAa, MPEICTABICHUEM O MAaTeMaTHYECKHX OCHOBaxX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOIENyp TpakJaHCKOro O0OIecTBa
(BBIOOPBI, OMPOCHI M Tp.), YMEHHEM B3aMMOJICCTBOBATh C COLMAJIBHBIMH WHCTUTYTaMH B
COOTBETCTBHUH C UX PYHKIHUSIMH U HAa3HAYCHUEM.

ITaTpuoTHYeCcKOe BOCIMTAHME:

c(hopMUPOBAHHOCTHIO POCCUHCKON TPaXKTAHCKON UICHTUYHOCTH, YBAXKCHHS K MPOIILIOMY U
HACTOSIIEMY POCCUMCKOM MAaTEMATUKH, LIEHHOCTHBIM OTHOLIEHHUEM K JTIOCTHKEHUSAM POCCUMCKUX
MAaTEMAaTHKOB M POCCUHCKON MaTeMaTUYECKOW HIKOJbI, K UCIIOJIb30BAHUIO ATUX JOCTHUKECHHUI B
JIPYruX HayKax, TEXHOJOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IICHHOCTEW PpOCCHUHCKOrO Haponaa; cHOpMUPOBAaHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEICHUS, CBI3AHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTHKEHU HAYKH W JIESITEIBbHOCTHIO YYEHOTO; OCO3HAHHMEM JMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYUBOTO OYAYIIETO.

JcTeTnYecKoe BOCIUTAHNE:

3CTETUYECKHMM  OTHOLICHHWEM K  MHPY, BKJIKOYasg OACTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHWH, PACCYXKIACHUN; BOCHPUUMYHMBOCTHIO K
MaTeMaTHYE€CKUM acleKTaM pa3JINuHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HAHUS B HMHTEpecax
310poBOTO U Oe3omacHOro oOpasza XKU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO
(3mopoBoe mUTaHWE, COANIAHCUPOBAHHBIN PEKUM 3aHATHUH W OTIbIXA, PEryispHas (Gpuznueckas
AKTUBHOCTD); (DM3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JIEATCIBHOCTBIO.

TpynoBoe BocnnuTaHUE:

TOTOBHOCTBIO K TPYAYy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K pPa3InYHBIM
chepam mpodecCHOHAIBLHON NIEITEILHOCTH, CBSI3aHHBIM C MAaTEeMaTHKOW U €€ MPUIOKEHUSIMH,
YMEHHEM COBEPIIaTh OCO3HAHHBIA BBIOOP OymyIei nmpodeccuu U peaan30oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIaHBl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa3OBaHUIO U
caM000pa30BaHMIO HA TIPOTSHKEHNUHN BCEH KU3HH; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKUX 3a/1a4 MaTEMAaTUYECKOW HAaIIPaBICHHOCTH.

IK0JI0rHYecK0e BOCIIUTAHHE:

c(hOpMUPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYphl, MOHUMAHWEM BIIUSHHUS COIMAJIBHO-
SKOHOMHYECKUX IPOLECCOB HA COCTOSHHUE NPUPOJHOM M COLUHUAIBHOW Cpeabl, OCO3HAHHUEM
IO0AILHOTO — XapaKTepa  AKOJOTHMYECKUX  IpoOJIeM; OpHEHTAaluWed Ha  IpPUMEHEHHUE
MaTEeMaTHUYECKUX 3HAHUW U1 PEIICHUs 3a7a4 B 00JIACTH OKPYXKAIOUIEH Cpejibl, TUIAHUPOBAHUS
MOCTYIIKOB ¥ OLIEHKH UX BO3MOKHBIX ITOCJIEACTBUM JJIsI OKPYKAIOLIEN CPEIbI.

IleHHOCTH HAYYHOI'0 TO3HAHUSA:



c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYECKOH HayKH Kak cepbl
YEJIOBEYECKOU JESATEIBHOCTH, ITAIIOB €€ Pa3BUTUSA U 3HAYMMOCTH JJIS Pa3BUTUS LMBUIM3ALUMY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKHU U MATEMATUYECKOU KYJIbTYPOU KaK CPECTBOM ITI03HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH NPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATEIBHOCT WHINBHYAIBHO
U B IpYIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertarpeMeTHBIE pe3yIbTaThl OCBOSHUS MPOTrPaMMBI y4eOHOTO mpenMeTa «MaTeMaTukay
XapaKTepU3yIOTCSl  OBJAJICHUEM  YHUBEPCAIBHBIMH  HO3HABAMENbHBLIMU  OelCEUsIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBLIMU — OeUCMBUIMY,  YHUBEPCAbHLIMU — PecyIsimMUEHbIMU
0elcmeUusIMuU.

1) Vnusepcanvhvle noznasamensusle oeticmsus, obecneuusaom Gopmuposarue 6a306vix
KOCHUMUBHBIX NPOYECCo8 00yuarowmuxcsa (0ceoeHue memooos NOZHAHUSL OKPYICAOWe20 MUpa,
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHutl pabomams ¢ ungopmayueii).

ba3oBble Jlornueckue 1ecTBUS:

® BBIBISITh M XaPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMATHUYECKHX OOBEKTOB,
MOHSITUI, OTHOLIEHUN MEXAY MOHATUSAMU; (HOPMYIHUPOBATH OMpEACNICHUs TMOHATHUH;
yCTaHABJIMBATh CYIIECTBEHHBINA NMPU3HAK KJIACCU(PHUKAIIMY, OCHOBAHHS JJIs1 0000IEHUS
U CpaBHEHHS, KPUTEPHUHU TIPOBOAMMOTO aHAIIN3A;

® BOCIPHUHHMATH, ()OPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbLHBIE H
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

® BBIBIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H H IIPOTUBOPEUUs B (haKTax,
JAHHBIX, HAOMIOACHWSIX W YTBEPXKICHHSX; Ipeaiaratb KPUTCPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYMIA;

e JleJaTh BBIBOJIBI C HMCITOJIb30BAHHEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKTIOYCHUN, YMO3aKIIOUEHUH 110 aHAJIOTHUH;

® [POBOJIUTH CAMOCTOSITEIIFHO JIOKAa3aTeIbCTBA MATEMATUICCKUX YTBEPKACHUH (TIPSIMBbIE
M OT TMPOTHUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, TPUBOAWTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKIICHUS U BBIBOIBL;

e BBIOMpaTh CHocoO perieHus y4eOHOW 3amauu (CpaBHHMBAaTh HECKOJBKO BapHaHTOB
peteHust, BEIOUpaTh HanOoJee MOIXOISIINA ¢ YIETOM CaMOCTOSTENFHO BBIJEICHHBIX
KPUTEPHUEB).

ba3oBble ucciieg0BaTeIbCKUE NeHCTBHA:

® CNOJNB30BaThb  BONPOCHl  KaK  MCCIEIOBAaTENbCKUN  MHCTPYMEHT  IO3HAHUS;
(dbopMynHUpoBaTh BONPOCHL, (PUKCUPYIOIIHE MIPOTHBOPEUYHE, MPOOIeMy, YCTaHABIUBATD
HUCKOMOE W JaHHOe, (OPMHUPOBATH THUIOTE3Y, APTYMEHTHUPOBATh CBOIO TIO3HIIHIO,
MHEHHUE;

® T[POBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, HCCIIEAOBAHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHMYeCcKOro OOBeKTa, sBIEHUS, Npolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKIY 00bEeKTaMH, SIBICHUSMH, POLIECCAMU;

® CaMOCTOSATENbHO (OpMyIHUpOBaTh OOOOIIEHHST M  BBIBOJIBI IO  pe3yibTaTaMm
MPOBEAEHHOTO HAOIIOCHHS, UCCIIEIOBAHMS, OIEHUBATH JOCTOBEPHOCTh MOIYYEHHBIX
PE3YIBTaTOB, BBIBOJIOB U 000OIICHMIA;



MMPOrHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLECCCA, a TAKIKC BbIIBUTATH IMPCAIIOJIOKCHUA
O €TI0 pa3BUTHUHN B HOBLIX YCIIOBUAX.

PatGora ¢ undgopmaumeii:

BBISIBIISITH IeDUITUTHI MHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETa Ha BOIPOC U
JUISL peIICHHs 33/1a4H;

BBIOMpaTh HHGOpPMAIMIO W3 WCTOYHWKOB pa3jIMYHBIX THIIOB, aHAJIM3HPOBATH,
CHUCTEMAaTH3UPOBaTh U HWHTEPIPETUPOBATh MH(GOPMAIMIO PA3JIMYHBIX BUAOB U (HopMm
NPECTABIICHHS,

CTPYKTYpHPOBaTh HMH(OpMAIMIO, TPEACTAaBIATE €€ B  pa3IuuHBIX  (opMmax,
WILTIOCTPUPOBATH TPaUIeCKH;

OLICHMBATh HAAEKHOCTh HMH(POPMALUH IO CaMOCTOSATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vhueepcanvhvie KOMMYHUKAMUBHBLE OCUCMEUs, 00eCnedusaon cpopmupo8aHHoCms
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.
Oo0menue:

BOCIIPUHUMATh U (POPMYIMPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBUSMHU M LEISAMU
oOLIeHMs; ACHO, TOYHO, I'PaMOTHO BbIPa)kKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIMCBbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS N0 XOAY PEIICHU 3aa4d, KOMMEHTUPOBATh
MIOJIy4ECHHBIA PE3YIIbTaT;

B XO7Ie 00CYXJIeHHs 3a7aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBbI, TPOOIEMBI,
peniaeMoi 3a7a4y, BBICKA3bIBaTh UCH, HALIEJICHHBIE HA IIOUCK PELICHUS; COIIOCTABIIATh
CBOMU CYXJIEHUS C CY)KICHUAMHU JPYIMX YJaCTHUKOB JIMaJIora, OOHApyKUBATh pa3jindyue
U CXOJICTBO TO3UIMI; B KOPPEKTHOW ¢(opme (popMyaupoBaTh pa3HOIIACHs, CBOU
BO3PaKEHUS,

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4M, DKCIIEPUMEHTA, UCCIIEIOBAaHUs, IPOCKTA;
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUIEHHSI ¢ Yy4ETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ayUTOpHUN.

CorpyaHn4ecTBo:

MOHUMATh U UCTIOJIb30BaTh IPEUMYIIECTBA KOMAHHON U MHIUBHlyaIbHOM paboThl Ipu
pemeHnH y4eOHBIX 3a/1a4; MPUHUMATh 1eJIb COBMECTHOM JeATeTbHOCTH, TNIAHUPOBATh
OpraHU3alMI0 COBMECTHOM paboThl, pacmpeleisiTb BUAbI pabOT, JOroBapuUBATHCA,
00CyX/1aTh MPOLIECC U pe3yNbTaT paboThl; 0000I11aTh MHEHUS HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B IPYNIOBBIX (popMax paboTsl (00CYKAeHHs,, 0OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBINOJIHATH CBOIO YaCTh pabOTHI M KOOPAMHUPOBATH CBOM JIEHCTBUS
C APYTrUMH YWICHAMHU KOMAaH[IbI; OIICHUBATh KAYECTBO CBOETO BKJIAZa B OOIMINN MPOIYKT
110 KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOAECHCTBUS.

3) Vuusepcanvrvie pezynsamuensie Oeticmeus, 06ecnevusarom opmuposanue CMolc06bixX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.
Camoopranu3anusi:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 3a/1a4M, BHIOMPATh CIIOCO0 pelIeHus ¢ yu€TOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHHI ¢ y4€TOM HOBOM HH(OPMALIHH.

CaMOKOHTPOJIb:

BJIaJACTh HaBBIKaAMU MMO3HaBaTEIILHOM pe(l)JIeKCI/II/I KaK OCO3HaHHUs COBCPIIACMbBIX
HeﬁCTBHﬁ W MBICIIMTCIIBHBIX IIPOHCCCOB, HUX PC3YyIIbTATOB; BJIAJACTb crocodbamMu



CaMOIIPOBEPKH, CAMOKOHTpPOJISI IIpOLEcca M pe3yiabTaTa pPELIEHUs MaTeMaTHYECKON
3aJ1a4y;

® [pPEeABUAECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HMKHYTh IPH PEIICHUH 33]a4l, BHOCUTh
KOPPEKTUBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJEHHBIX
OIINOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHWBAaTh COOTBETCTBHE pE3yJIbTaTa LEIH W YCIOBUSAM, OOBSCHATH TNPHUYUHBI
JOCTIDKEHUS WM HEJOCTIKEHHUS PE3yJNbTAaTOB JAESITeNbHOCTH, HAaXOIUTh OIIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBath NOHATUSIMU: TOUKA, NIPsIMas, INIOCKOCTb.

[IpuMeHATH aKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX IIPH PEIIEHUU F€OMETPHUIECKHUX
3azad.

OnepupoBaTh NOHATUSAMHU: MAPAVIETBHOCTh U TMEPHEHAMKYISIPHOCTh MpPSIMBIX U
IJIOCKOCTEN.

KnaccuduuupoBaTh B3aMMHOE PacIoNOKEHHE IPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MNOHATUSMHU: JIBYTPaHHBIM Yroji, TrpaHU [ABYTPaHHOTO yria, pedpo
JBYTPAHHOI'O yIJIa; IMHEHHBIN yrojl IBYIPaHHOTO YIJIa; TpagyCcHas MEpa JBYTPAHHOIO yIJIa.

OnepupoBarh MOHATUSMHU: MHOTOTPaHHMK, BBITYKJIBIH M HEBBITYKJIbI MHOIOIDAaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPaBUIILHBIA MHOTOTPAaHHUK.

Pacno3HaBaTh OCHOBHBIE B/l MHOT'OTPAHHUKOB (MHUpaMuja; MPU3Ma, MPSMOYTOJIbHBIN
napajuiesenunen, Kyo).

KnaccudumupoBarh MHOTOrpaHHUKH, BbIOMpas OCHOBaHUS Uil  KJIacCU(UKALUU
(BBIIYKJIBIE M HEBBINYKJIbIE MHOTOTPAaHHHMKH; TPAaBUIbHBIE MHOIOTPAHHMKH; MpSIMBIE U
HAKJIOHHBIE MPU3MBbI, TapalJIeIeIUIIEbl).

OnepupoBaTh NOHATUAMU: CEKYIasi INIOCKOCTb, CEYEHNE MHOTOIPAaHHUKOB.

OOBACHATH MPUHLUIBI TTOCTPOCHUS CEUEHHI, UCTIONB3YSI METO]I CJIEIIOB.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeKU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HAXOXKACHUE TEOMETPUIECKHUX BEJTMYMH 110 00pasliaM WM ajJrOpuTMaM,
IIPUMEHSS. U3BECTHBIC AaHAJIUTUYECKHUE METOIbI IPU PEIICHUU CTAaHAAPTHBIX MaTEMaTHYECKHX
3a/1a4 Ha BBIUMCIIEHME PACCTOSHUN MEXIY ABYMsI TOUKaMH, OT TOYKH 10 MPSMOM, OT TOUKH 10
IJIOCKOCTH, MEKIY CKPEIINBAIOIUMUCS TPSIMBIMU.

Pemrate 3a1aun Ha HAXOXKAEHNE T€OMETPUUYECKHUX BEJIMYMH 110 00pa3liaM WU ajJrOpuTMaM,
MIPUMEHSIST U3BECTHBIE AHAIUTUYECKUE METOJbl NMPU PEIICHWU CTAaHAAPTHBIX MaTEMaTHYECKHX
3a/lad Ha BBIYMCIICHHE VIJIOB MEXKIY CKPEIIMBAIOIIMMUCSA TMPSAMBIMU, MEXAYy NpSIMONH U
IJIOCKOCTBIO, MEXKY IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bbruncnate 00bEMBI U TUIOIIAAHM MOBEPXHOCTEH MHOTOIPAaHHHMKOB (TMpU3Ma, MHpaMuia) ¢
puMeHeHHeM (GOopMYJ; BBIYUCIIATH COOTHOLIEHHSI MEX/1y IIJIOLIaAsIMU TOBEpXHOCTEN, 00bEMaMu
M0JTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSMU: CUMMETPUS B IPOCTPAHCTBE; ILIEHTP, OCb M IIJIOCKOCThb
CUMMETPHHU; LEHTP, OChb U TNIOCKOCTh CUMMETPHUH (DPUTYPBI.



N3Bnekath, MpeoOpa3oBbIBATH U UHTEPIPETUPOBATH WHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTypax, MPeCTaBICHHYIO Ha YEPTEeKaX U PUCYHKAX.

[IprMeHsATh TeOMETpUUYECKHe (aKThl IS PEHICHUs CTEPEOMETPUYECKUX  3ajad,
npearojararonmux HECKOJIbKO IaroB pCHICHUA, €CJIN YCIOBUA NPHUMCHCHHA 3adaHbl B SIBHOU
dopme.

[TpuMeHATh TMPOCTEHIME MPOrPAMMHBIC CPEICTBA M DICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTEMBI IIPU PEUICHUN CTEPEOMETPHUUCCKUX 3a/1aY.

[IpuBoauTe, mHpUMEPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U KU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMmeHATh NOJIy4eHHBIE 3HAHMS HA IIPAKTUKE: aHAJIU3UPOBATH PEANIBHBIC CUTYallUd M
NPUMEHSATh  HM3YYCHHbIE TMOHATHS B  MPOIECCe IMOWCKA PpEIICHHS  MaTeMaTH4eCKH
cOpMyYJIMPOBaHHOW TMPOOIEMBI, MOJCIUPOBATh pPEATbHBIC CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BATh MMOCTPOCHHBIE MOJEIN C WCIOJIB30BAHUEM TI€OMETPUUYECKHX TOHATHH U TCOPEM,
ammapara ajareOpbl; pemiaTh MPaKTHYSCKUE 3a/1a4H, CBA3aHHBIC C HAXOXKICHUEM FeOMETPUICCKUX
BCIIMYHUH.

11 KVIIACC

OnepupoBaTh NOHATUSMU: HUJIUHAPUYECKAs IOBEPXHOCTh, 00pa3yIolie HUIHHIPUUIECKON
MOBEPXHOCTHU; LMJIMHIpP; KOHUYECKasl MOBEPXHOCTh, 00pa3yrolre KOHWUYECKOH MMOBEPXHOCTH,
KOHYC; c(pepruueckasi HOBEpXHOCTb.

PacnioznaBatk Tena BpaieHus (IWIMHAP, KOHYC, cepa U map).

OOBACHATH CIIOCOOBI MOTYYSHHUS TeJl BPALLCHHUSI.

KrnaccuunupoBats B3aMHOE pacioyioskeHue cephl U IITOCKOCTH.

OnepupoBarh MOHATUSMU: LIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BHICOTA CETMEHTA;
LIapOBOM CJI0M, OCHOBAHUE ILIAPOBOI0 CJIOS, BBICOTA ILIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncisate 00bEMBI U TUIOMIAM TTOBEPXHOCTEH TEJ BpAIICHUS, T€OMETPHUUECKUX TEJ C
MpUMEHEHHEM (HOPMYIL.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cepy M OMHUCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WUJIH TEJIO BPAIICHHUS.

BbIuncnaTe COOTHOMIEHHS MEXTy TUIOIIASIMH ITOBEPXHOCTEN M 00bEMaMU MOJOOHBIX Tell.

N3o6paxats u3yyaemble (UIYypBl OT PYKHM U C NPUMEHEHHEM IPOCTHIX YEpPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIC) TUIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekarh, HHTEPIPETUPOBATH U MPEOOPa30BbIBATh HHYOPMAILIHIO O TMPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, MpeacTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B POCTPAHCTBE.

BbINoNHATE A€MCTBUS CIO0KEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHHU 00JIAAAIOT.

[TpuMeHATh paBWIIO Mapasuiesenunesa.

OnepupoBarh MOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTOpPA, Yrojd MEXKIY BEKTOpaMHM, CKaJspHOE
MIPOU3BEICHUE BEKTOPOB, KOJTMHEAPHbIE U KOMIUIaHAPHBIE BEKTOPHI.

Haxoautbs cyMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOpaMH,
CKaJIIpHOC MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP 110 IBYM HCKOJUIMHCAPHBIM BCKTOPAM.



3amaBaTh IIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTp reomerpuueckue (axThl Ui PEIIEHUS CTEPEOMETPUUYECKUX — 3aj]ad,
MPEANOJIAraloIuX HECKOJIBKO IAroB PEIIeHHs, SCIU YCIOBUS NPUMEHEHHS 3aJaHbl B SBHOM
dopme.

Pemratn HpOCTCﬁIHI/IG TCOMETPUUICCKHUE 3aJlaur Ha IMPUMCHCHUC BECKTOPHO-KOOPAUHATHOI'O
METo/1a.

Pemrate 3aauuM Ha J0Ka3aTeIbCTBO MATEMATHUCCKUX OTHOIICHHUA W HAXOXKICHUE
TCOMETPUUCCKHUX BCIWYHH I10 o6pa3uaM I aJirOpUTMaM, NPUMEHIA U3BCCTHBIC MCTOAbLI ITPU
pEIIeHUH CTaHIAPTHBIX MATEMAaTHYECKUX 3a71a4.

[IpumeHATs mpocTellne MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI ITPU PEIICHUH CTEPEOMETPUUECKHX 3a/1a.

[lpuBoauUTH TpPUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHPOJAE € IKHU3HH,
pacro3HaBaTh MPOSABJICHHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[TpuMeHATh MMOJyYCHHBbIC 3HAHUS Ha NPAKTHKE: aHAJM3HPOBATh pEajbHbIC CHTYallHd M
NNPUMCHATH HN3YUCHHBIC IIOHATUA B mnmpounecce IIOHCKa peuicHu-d MaTeMaTU4YCCKU
chopMyIUpOBaHHOM MPOOJIEMBI, MOJEIUPOBATh PEAbHBIE CUTYallMH Ha SI3bIKE T€OMETpPHH,
HCCIIeIOBATh TIOCTPOCHHBIC MOJENN C HUCIOJH30BAHUEM T€OMETPHUYECCKHUX TOHITHH M TEOpeM,
arrmapara ajareOpsbl; peiaTh IPAKTUUYCCKUE 331aUH, CBI3aHHBIC C HAXO0XKICHUEM IreOMETPUICCKUX
BCJIIMYHNH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasnsbie | IlpakTHyeckue
n/n NporpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI
pecypchbl
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX M TUIOCKOCTEH
3 [epnieHIUKYIAPHOCTD MPSIMBIX U 12
IIJIOCKOCTEMN
4 VYTiel MeXAY IPSAMBIMH U IIJIOCKOCTSAMU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPaHHHUKOB 9 1
7 IToBTOpEHME: CEUeHUs], pACCTOSTHUS U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 0




11 KVIACC

KoanuectBo yacos DJIeKTPOHHBIE
HanmeHoBaHMe pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMMmsblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Tena Bpamenus 12
OOBEMEBI TET 5 1
BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHME, 0600MIIEHNE, 7 1
CHUCTeMaTH3alrs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




MYHHUILIMITAJIBHOE BIOJ)KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEK/JIEHUE
«IIOYAEBCKAS CPEJHSIS OBIIIEOBPA3OBATEJIBHAS IITKOJIA»
TPAMBOPOHCKOI'O PAMOHA BEJITOPOJCKOM OBJACTH

- PaccMOTpEHO Cor.iiacoBaHo YrBepxaa
Pykopojutens MO 3aMecTUTENb JUPEKTOPA Jlupextop MBOY
_,«/"C’%__/ Kacn:iosa E.W/ MBOY, «I1guaesckas COIlI» «llouaesckas C OILL»
[Tporoxon Ne { - %/f%/ i_/J‘Innoacmm JIL.H./ 3 :“’3 _/Cr\%rapcna H.B/
i «(?Q»AQ[{;%?GM[; 2044 r. 3o o hegema 2023 1. Ipukas Ne /07

oT «3f»_ L //’Z}/ Cr20R3 .

KAJIEHJAPHO - TEMATUYECKOE IINTIAHUPOBAHUE
Ha 2023/2024 y4eOHblii Tox

[Ipeamer reomerpus
Kmacc 10

YMK T'eomerpus. 10-11 kimaccsl: yueOHUK Jutst o61eoOpaszosarenbubix opragusanuii/ JI.C. Aranacad u ap. - M.: [Ipocsenienue, 2018

denepansHag paboyas nporpamma | Marematuka. 10—11 ximaccsl (0a30BbIH YPOBEHB)

VYuurens, kareropuss Hukynuna Hatanes MBaHOBHA, BBICIIAs KBATH(UKAIIMOHHAS KATETOPUS




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

TeMma ypoka

KoaunuyecTBo yacoB

Jdara nzydyenus

Bcero

KonrtpoabHble
padoTbI

IIpakTH4eckue
padoThbI

Inan

dakr

OCHOBHBIE TIOHATUS CTEPEOMETPUHN: TOUKA,
npsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna nzo0paxeHus! Ha PUCYHKAX:
n300pakeHusl JI0CKOCTEN, apauIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

01.09.2023

IlonsTus: NnepeceKaromumecs rmiIoCKoCTH,
IEpeCCKAINUECA IpsAMas U INIOCKOCTh

Bxoznnast koHTposbHas paboTa

05.09.2023

08.09.2023

3HaKOMCTBO C MHOTOI'PaHHUKAMH,
n300pakeHre MHOTOI'PaHHUKOB Ha
PUCYHKAaX, Ha MPOEKIIMOHHBIX YepTekKax

12.09.2023

HauanbHble cBefieHns 0 KyOe U mupaMu/e,
uXx pa3BEépTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

15.09.2023

Hauanpnble cBeieHust 0 KyOe v mupamu/e,
ux pa3BeépTKu U Mozenu. CeueHus
MHOTOT'PaHHHKOB

19.09.2023

[TonsiTe 06 akcHOMaTUYECKOM MOCTPOCHUHU
CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUH U
CJIECTBUS U3 HUX

22.09.2023




IlonsiTHe 00 akCHOMATHYECKOM IMOCTPOCHUUN
CTEPCOMETPUHN: AKCUOMBI CTCPECOMECTPHUU U
CJIICACTBHUA U3 HUX

26.09.2023

[TousaTue 006 aKCHOMaTHYECKOM OCTPOCHUU
CTCPCOMECTPHH: AKCHUOMBI CTCPCOMCTPUHN U
CJIICACTBHA U3 HUX

29.09.2023

10

[lonsiTue 06 akcMOMaTUYECKOM TOCTPOCHUN
CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

03.10.2023

11

Bsaumnoe pacnonoxeHue npsiMpIx B
MIPOCTPAHCTBE: IEPECEKAIOIINECS,
napajuieJIbHbIE U CKPEIIUBAIOLIUECS TTPSMBbIC

06.10.2023

12

[TapannenbHOCTh NPAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: NapaJuIe/IbHbIC NIPSMBIE B
MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX
PSIMBIX

10.10.2023

13

HapaHHeJIBHOCTL MPAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBC: HapaJIJICJ'ILHOCTB HpSIMOI‘/’I n
TIJIOCKOCTH

13.10.2023

14

V1w c COHAITpaBJICHHBIMH CTOPOHAMHA

17.10.2023

15

Yros Mexay NpsIMbIMHU B IPOCTPAHCTBE

20.10.2023

16

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

24.10.2023

17

[TapannenbHOCTb MIOCKOCTEN:
napauJiesIbHble TNIOCKOCTH

27.10.2023




18

CBolicTBa napaJilICJIbHBIX IUIOCKOCTEM

07.11.2023
[pocreiime npocTpaHCTBEHHBIE PUTYPHI
19 Ha IJIOCKOCTH: TeTpa’ap, Kyo0, 10.11.2023
napaiesenumne;|
20 [loctpoenue ceuenumii 14.11.2023
21 [loctpoenue ceuenumii 17.11.2023
Kontposnbnas padota o teme "lIpsmbie u
22 IJIOCKOCTH B IPOCTPAHCTBE.
Hapanneanoch)b H[I))SIMBIX U TUTOCKOCTEH" 21.11.2023
[lepnieHAUKYIAPHOCTH MPSIMOM U IJIOCKOCTH:
23 MEPIEHINKYIISPHBIC TPSIMbIC B 94.11.2023
MPOCTPAHCTBE
24 [IpsiMble napaenbHble U
NEPIECHIUKYISIPHBIC K TIIOCKOCTH 28.11.2023
o5 [IpsiMble napasuienbHble U
MEePIEeHIUKYISIPHBIE K TUTIOCKOCTH 01.12.2023
26 [Ipu3Hak NepHeHANKYIAPHOCTH IIPSIMOU U
IJIOCKOCTH 05.12.2023
97 [Ipu3Hak neprneHAUKyYIIpHOCTH MPSIMOM U
TUIOCKOCTH 08.12.2023
28 Teopema o psiMOi EPIIEHAUKYIISIPHOU
IJIOCKOCTH 12.12.2023
29 TeopeMa o npsiMOii IEpHEHANKYISIPHON
IUIOCKOCTH 15.12.2023




TeopeMa o npsiMON NEPIECHANKYISIPHON

30
IJI0CKOCTH 19.12.2023
31 Py6 0
yOe)KHasi KOHTPOJIbHAs padoTa 99 12 2023
[lepnienauKynsIp ¥ HAKIOHHBIE: PACCTOSHUE
2
3 oT TO‘IIfI/I JI0 TUTOCKOCTH, PACCTOSTHHE OT 96.12.2023
IPSIMOM 10 TUIOCKOCTH
[leprieHAUKYNAp U HAKJIOHHBIE: PACCTOSHUE
33
oT TO‘HfI/I 710 TUIOCKOCTH, PacCTOSIHUE OT 99.12.2023
MPSIMOM 710 IJIOCKOCTH
[eprieHAUKYNAp ¥ HAKJIOHHBIE: PACCTOSHHUE
34
oT TO‘-IIfI/I 710 TUIOCKOCTH, PAaCCTOSIHHE OT 09.01.2024
MPSIMOH 10 MJIIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YTOJI MEXAY IPSIMOU
U TUIOCKOCTBIO 12.01.2024
36 JIByrpaHHBIN yroJl, JMHEUHBIA yTrOj
JBYTPAHHOTO yTjia 16.01.2024
37 JIByrpaHHBIi yroJi, TMHEHHBIA yTroOa
JBYTPAHHOI'O yIjia 19.01.2024
[leprieHAMKYIAPHOCTD IUIOCKOCTEM: TPU3HAK
38 .
MEePHIEHIUKYISIPHOCTU ABYX IJIOCKOCTEMN 23.01.2024
[leprnieH IUKyYISIPHOCTD MIOCKOCTEMN: MPU3HAK
39 .
MEPICHIUKYJIIPHOCTH JBYX TUIOCKOCTEH 26.01.2024
[TeprieHAMKYASAPHOCTD IIOCKOCTEMN: TPU3HAK
40 .
MEePHNEHIUKYISIPHOCTH JBYX ILIOCKOCTEN 30.01.2024
41 Teopema o TpExX neprneHAuKyIsIpax

02.02.2024




42

Teopema o Tpéx neprneHauKyIsIpax

06.02.2024

43

Teopema o0 TpE€X mepnEeHANKYIAPax

09.02.2024

44

KontpomnsHast paboTa o remam
"TleprieHAUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "YTibl Mexay NpSIMbIMU U
miockocTsmMu"

13.02.2024

45

Ilonsarue MHOTI'OrpaHHUKAa, OCHOBHBIC
OJIECMCHTEI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HECBBIITYKJIBIC MHOT'OT'PDAHHUKH, pasBépTKa
MHOI'OrpaHHUKa

16.02.2024

46

[Ipusma: N-yrospHas nmpusMma; rpalu U
OCHOBAHHUS IPU3MBI; NIpsiMast U HAKJIIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

20.02.2024

47

[Tapamienenumnen, IpsAMOYTOJIbHBIN
rapajulelIeIuIe]] ¥ €ro CBOMCTBA

27.02.2024

48

[Mupamuna: N-yronbHas nupamuaa, rpaHu v
OCHOBaHUE MUPAMUIbI; OOKOBas U MOJHAS
MOBEPXHOCTh MTUPAMHU/IBI; IPABUIIBHAS U
yceu€HHasl mupaMua

01.03.2024

49

[IpaBriIbHBIE MHOTOIPAaHHUKH: TOHSITHE
IIPaBWJIBHOTO MHOTOTPAHHUKA; IIPABUJIbHAS
pu3Ma U NpaBuiIbHAs IHPaMUIA;
IIpaBWIbHAs TPEYrojbHas NUpaMuia U
MIPaBUIIBHBIN TETpasdap; KyO

05.03.2024




50

[IpeacraBieHue o MpaBUIBLHBIX
MHOTOTPaHHUKAX: OKTadAP, J0JICKadIp U
HUKOCAdIP.

12.03.2024

51

CI/IMMeTpI/I}I B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCJIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJeMEeHTHI CUMMCTPHUHU B ITUpaMuJax,
Mnapajjejacnuicaax, rnmpaBUJIbHBIX
MHOTr'OrpaHHHuKax

15.03.2024

52

Boluucnenue 31eMEHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHau, yribl

19.03.2024

53

[Inomanp 60KOBOM MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTHU MPSAMOM MPU3MBI, IIOIAb
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTH MPSIMON TPU3MBI

22.03.2024

54

[Tnomaae GOKOBOM MOBEPXHOCTH H
MMOBEPXHOCTH TIPABIIILHOUW IMTUPAMHUJIBI,
TeopeMa O IO OOKOBON TTOBEPXHOCTH
YCEUEHHOU MUPAMUIBI

02.04.2024

55

Kontponbhas padota o teme
"MHororpaHHuku"

05.04.2024

56

Tlongarue 00 00BEME

09.04.2024

57

O0BEéM UpamMuIbI

12.04.2024

58

O06BEM TUpamMuUIbI

16.04.2024

59

O0BEM nupamMuIbl

19.04.2024




60 O0BéM UpamMuIbI 1 93.04.2024
1 & 1
6 O0BEM pU3MBI 26.04.2024
2 & 1
6 O0BEM pU3MBI 03.05.2024
63 O0BEM TIPU3MBI 1 07.05.2024
64 KontponbHas padota o Teme "OO0bEMBI 1
MHOTOTPaHHUKOB" 14.05.2024
[ToBTOpenue, 0000IIEHNE CHCTEMATH3ALINS
65 i, I1 i 1
3Hanuil. [loctpoenue ceuenmii B 17.05.2024
MHOTOTpaHHHKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMAaTH3AIINS
3HaHUU. BeIuncieHne pacCTOSIHUI: MEXIY
i 1
66 JIBYMsI TOYKaMH, OT TOYKH JIO TIPSIMOH, OT 17.05.2024
TOYKH JI0 TJIOCKOCTH, MEXKIY
CKPEIIUBAOIIUMUCS TPSIMBIMH
67 Htorosast KOHTpOsbHAs paboTa 1 91.05.2024
[ToBTOpeHnue, 06001IeHNEe CUCTEMATU3AITHS
3HaHUH. Beruuciaenue yrios: Mexny
68 CermI:IBaIOHmMHc;[ MPSIMBIMH, MEX]TY 1 24.05.2024
MPSIMOM M TUTOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXAY TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




2023-2024 yyeOHBII1 oI

IIpeamer reomerpus

Kuaacce 10

Yuurear Huxynuna Haranes MiBanoBHa

JIucr koppexktuposku KTII

Ne Tema K-Bo K-Bo ObocHOBaHNE BHECEHHBIX U3MEHEHUI
i\ 4acoB 110 4acoB 10
aBTOPCKOM paboueii
porpamMMme | Imporpamme
1 IloBTOpEHME: CeUeHUsI, PACCTOSIHUS U 4 3 C yyetoMm kaneHnapHoro yuyebHoro rpaduka Ha 2023-
YIJIbI 2024 y4eOHblii 1o/, Mpa3qHUYHBIX JHEH U UX IIepeHoca
1(a) [ToBTOpenue, 00001IeHNE CUCTEMaTU3 AN 1 0 MPEAMETY MPOBEACHO YIUIOTHEHHE MaTepHraa
3HaHui. [loctpoenue ceuenuit B 1
MHOTOTpaHHHUKE
1(6) [ToBTOpEeHME, 0600IIIEHNE CUCTEMATH3AITUS
3HaHUU. BeIUKCIIEHNE PACCTOSHUN: MEXKIY
JIBYMsI TOUKaMH, OT TOUKH /10 IPSIMOH, OT 1
TOYKH J10 MJIOCKOCTHU, MEXKTY
CKPELIMBAOIIUMUCS NPSIMBIMU
Uroro 2 1




YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Teomerpust. 10-11 xmacchr : y4e6.171s 00meoopa3oBatT. yupexacHui: 06a30BbIi U yriTyOl.
ypoBuu/[JI.C.AtanacsiH, B.®. byry3os, C.b. Kagomues u np.].-2-e uzna. - M.: [Ipocsemenue,
2015 .-255c.: mwr. — (MI'Y — mkoze).

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. F'eomerpus. 10-11 kmaccsl : yueb./u1a o01ieo0pa3oBat. yupeskaeHud: 6a30Bblid U yriyol.
ypoBaW/[JI.C.Atanacsu, B.®. byry3os, C.b. Kagomues u np.].-2-e uzn. - M.: IlpocBemenne,
2015 .-255c.: wr. — (MI'Y — mikoze).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET

bubaunorexa IIOK https: //m.edsoo/ru



