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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas nmporpamma yue6HOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs s oOydarommxes 10 —11
KJlaccoB paspaborana Ha ocHoBe DenepasbHOrO TroCyIapCTBEHHOIO 00pa30BaTENbHOTO CTaHIApTa
cpeanero oOmiero oOpa3oBaHHs, C yYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, MPEABABISEMBIX K
MaTeMaTHYeCKOMYy 00pa3oBaHUIO, W TPAIAUIMA poccuiickoro oOpasoBanus. Peanuzanusi mporpammbl
o0ecrieurBaeT OBJa/ICHUE KIFOUEBBIMH KOMIIETEHIIUSMH, COCTABIIAIOIIMMU OCHOBY Ui CAMOPa3BUTHUS U
HENPEPbIBHOTO 00pa30BaHus, IEMOCTHOCTh OOMIEKYJIbTYpPHOTO, JIMYHOCTHOTO W IO3HABATEIHHOTO
pa3BUTHA JUYHOCTH 00YYAIOILNXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca reoMeTpud Ha ypOBHE CpeAHEro olIero oOpa3oBaHHUs 00YCIIOBIIEHA
[IPAKTUYECKONH 3HAYUMOCTHIO METANPEAMETHBIX U IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T'€OMETPUU B
HaIpaBJICHUU  JIMYHOCTHOTO  pa3Butus  oOyvarommuxcs,  (GopMUpOBaHHUS  (DYHKIHMOHAJIBHOU
MaTeMaTHYeCKOM IpaMOTHOCTH, W3YyYEHUs APYrMX Y4eOHbIX IUCHMIUIMH. Pa3zButue y oOyuaromuxcs
NPaBUIbHBIX TPEACTABIEHUN O CYHIHOCTM M MPOMCXOXKICHUU T'€OMETPHUUECKUX aOCTpakuui,
COOTHOLICHUHU PEAIbHOTO U HICAIBHOIO, XapakTepe OTPAKEHMsI MATEMATHYECKOW HAyKOH SIBICHUU H
IIPOLIECCOB  PEaJbHOTO MHpa, MECTE TIE€OMETpUM B CHUCTEME HayK M pPOJIM MaTeMaTU4ecKOro
MOJICJIMPOBAaHUsI B HAy4YHOM IIO3HAHUUM U B IMPAKTUKE CIOCOOCTBYET (POPMUPOBAHHUIO HAYUHOTO
MHUPOBO33PEHUS YUAIIHUXCsl, a TAK)KE KaueCTB MBILUIECHUS, HCOOXOAUMBIX JJIS aJjalTallil B COBPEMEHHOM
obmecTse.

I'eomeTpus sBiseTCS OJHUM U3 Oa30BBIX MPEAMETOB HA YPOBHE CPEIHEro 001Iero 00pa3oBaHusl, Tak
Kak o0ecreyrBaeT BO3MOKHOCTb U3y4eHHs KaK JUCLUIUIMH €CTeCTBEHHO-HAYyYHOI HalpaBiICHHOCTH, TaK
Y TYMaHUTApHOM.

Jlornueckoe MbIUIeHHE, (GopMuUpyeMoe MpU HU3YYEHUH OOYJaIOUUMHUCA TMOHSITHUHHBIX OCHOB
r€OMETPUU U MOCTPOEHUH LIETIOUKH JIOTUYECKUX YTBEPIKICHUN B XO/€ PELIEHUs T€OMETPUUYECKUX 3ajad,
YMEHHE BBIJBUIATh W OINpPOBEpPraTb TMIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA MpPH pElIeHUU 3aaad
€CTECTBEHHO-HAyYHOI0 IIUKJIa, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHHe OpUEHTHPOBATHCS B IPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO pOJb BO BCEX 00JacTAX
NesITeIbHOCTH YenoBeka. OpreHTaI|s YyeloBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOJUMOE yCIIOBHE
€ro COLMAIBHOIO ObITHS, (hOpMa OTPaKEHUS OKPY)KAIOIIEro MHpA, YCIOBHME YCIEHNIHOIO MO3HAHUS U
aKTUBHOTO TpeoOpa3oBaHus JedcTBUTeNbHOCTH. OmnepupoBaHUWE MPOCTPAHCTBEHHBIMH —0Opa3amu
00beIUHSET pa3Hble BUJBl YUeOHOH M TPyIOBOM JESATEIbHOCTH, SBISETCA OJHUM U3 NMPO(EeCcCHOHAIBHO
BaXHBIX KauecTB, MOJTOMY aKTyajbHa 3ajgadya (OPMUPOBAHMS y OOy4alOUIMXCA MPOCTPAHCTBEHHOTO
MBIIIJIEHHS] KaK pa3HOBUJHOCTH OOPa3HOTO MBIIIICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B MOJATOTOBKE K
IIPAKTUYECKON AESITEIHOCTY IO MHOTUM HAIPABJICHUSIM.

Llenbs ocBoeHust mporpammbsl yueOHOro Kypca «l'eomerpus» Ha 0a30BOM ypoBHE OOydeHUS —
0011e00pa3oBaTeibHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOYUaIOIIMXCA 4Yepe3 oO0ecredeHrue BO3MOKHOCTH
MPUOOPETEHUS U UCIIOIb30BAHUS CHCTEMAaTHYECKUX T€OMETPUUECKUX 3HAHUM U AeWCTBUM, crienupUIHBIX
re€OMETPHH, BOZMOKHOCTH YCIEIIHOTO MPOJOKEHUST 00pa30BaHUs MO CHEUATbHOCTAM, HE CBSI3aHHBIM C
IIPUKJIAHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE MpeiHA3HaueHa Ul OOydaroUIUXcsl CpeaHei
IIKOJIbl, HE MCIBITBIBABIINX 3HAUYUTENIbHBIX 3aTPYAHEHUI HAa YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUS.
Taxkum oOpa3zom, oOyuaromyecs Ha 6a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTUYeCKHe yMEHUs,
CBSI3aHHBIE CO CHEIM(PHUKON TeOMETPHUH M HEOOXOAMMBIE JUIsl )KU3HU B COBpeMEHHOM oliectBe. Kpome
3TOr0, OHU UMEIOT BO3MOXKHOCTh M3Y4YHTh I'€OMETPUIO Oojee I1yOoKo, €CM B JajlbHENIIEM BO3HUKHET
HE0O0XOAUMOCTb B T€OMETPUUECKHUX 3HAHUSX B MPO(YECCHOHAIBHON NeATETbHOCTH.



JIOCTH)KEHHE L€ OCBOCHHUS MPOrpaMMbl OOECIIEYMBACTCS PELICHUEM COOTBETCTBYIOLIMX 3ajad.
[IpuopurernpiMu 3amadamMu ocBoeHust kKypca «I['eomerpum» Ha 06azoBom ypoBHe B 10—11 kmmaccax
SIBJISIIOTCSL:

¢ hopmupoBaHUe MpEACTaBICHUS O T'€OMETPUU KaK YacTH MHUPOBOM KYJIbTYpbl M OCO3HAaHHE €&
B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

¢ hopmupoBaHue NpeNCTaBICHUS O MHOTOTPAHHMKAX M TellaX BpAlleHUS KaK O Ba)KHEHIIHMX
MaTeMaTHYECKUX MOJIEISIX, TO3BOJISIONINX OMUCHIBATh U U3y4YaTh Pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e opmupoBaHre yMEHHUS pacllO3HaBaTb Ha 4Yeprexkax, MOJAENSIX M B peaJbHOM MHpPE
MHOTOTPaHHHKH U TeJla BpaIleHUS;

® OBJIQJICHUE METOJaMHU pEILICHUsl 3a/ad Ha MOCTPOEHHUS Ha H300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

¢ hopMUpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHM TOHSATHSIMHA O MHOTOTpAaHHHMKAX M Tejax
BpAIICHUS U UX OCHOBHBIMH CBOWCTBAMU;

® OBJIQJICHUE AITOPUTMAaMHU PEIICHHUS OCHOBHBIX THIOB 3a/1a4; ()OPMHPOBAHHUE YMEHUS MPOBOIUTH
HECJIOKHBIE JIOKA3aTENIbHBIE DPACCYXICHUS B XOJE pELICHHS CTEPEOMETPUYECKHMX 3aJad M 3a7ad C
MIPAKTUYECKUM COACPKAHUEM;

® Da3BUTHE WHTEIUICKTYAJIBHBIX W TBOPYECKHX CIOCOOHOCTEH OOy4arommxcsi, MO3HaBaTEIbHON
aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHUHN, KPUTUYHOCTH MBIIIUICHHUS;

¢ hopmupoBaHue PyHKIMOHATHHON I'PaMOTHOCTH, PEIEBAHTHONW T'€OMETPUHU: YMEHUE PACIIO3HABATh
MPOSIBIICHUS TEOMETPUYECKHX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX HKHU3HEHHBIX
CHUTyalUsX W TPU H3YYCHUU JPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH W
3aKOHOMEPHOCTEH, (OPMYIMPOBaTh MX Ha S3BIKE TE€OMETPHH W CO3/1aBaTh I€OMETPUYECKHE MOJIEIH,
MPUMEHSITh OCBOCHHBI T€OMETPUYECKUI ammapaT A pelleHUs MPaKTHKO-OPUEHTUPOBAHHBIX 3a/1ad,
WHTEPIPETUPOBATH U OIICHUBATH IMOTYYECHHBIE PE3YIbTATHI.

OTnuuuTENBbHOW 0COOEHHOCTHIO MTPOTPAMMBI SBIISIETCS BKIIOUEHUE B KypC CTEPEOMETPHUU B Havaje
€ro M3YYeHHUs 3a/]ad, pelIaeMbIX Ha YPOBHE WHTYUTHBHOTO TIO3HAHUS, W OIpPENeNEHHBIM 00pa3zoMm
OpraHu3oBaHHas paboTa HaJ HUMHM, YTO CHOCOOCTBYIOT PA3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOT'O
MBIIUICHHSI, CTUMYJIHPYET MPOTEKaHWE WHTYUTHUBHBIX TMPOIIECCOB, MOTHBUPYET K JallbHEUIIEMY
M3YUEHHIO TPEIMETA.

[Ipennourenue oTaaéresi HATISAHO-KOHCTPYKTHBHOMY METOJY OOYYEHHS, TO €CTh TEOPETUYECKHE
3HaHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh NPEAMETHO-NPAKTUYECKOM IesTenbHOCTH. Pa3Butue
MIPOCTPAHCTBEHHBIX MPEACTABICHUHN y YJalIUXCs B Kypce CTEPEOMETPHH MPOBOAMTCS 3a CUET peIIeHUs
3aJjad Ha CO3/JaHUE MPOCTPAHCTBEHHBIX OOpa30B M 3a/Jad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMHU
obOpazamu. Co3gaHue oOpa3a MPOBOJUTCS C OMOPOM HA HATISTHOCTh, a OMEpUpPOBaHUE O0pa3oM — B
YCIIOBHSIX OTBJICUCHHS OT HATJISITHOCTH, MBICIIEHHOTO H3MEHEHUS €T0 UCXOIHOTO COJICPKAHMS.

OcHoBHbBIE conmepkarenbHble TUHUU Kypca «['eomerpum» B 10-11 kmaccax: «MHOTOTpaHHHKNY,
«[IpsiMbIe 1 TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpamieHus», «BeKTopsl 1 KOOPAUHATHI B IPOCTPAHCTBE.
dopmMupoBaHHUE JTOTHYECKIX YMEHHI pacTpeiessieTcss He TOIBKO 10 COAEPIKaTeNbHBIM JIMHUSAM, HO H TIO
rojiaM 00y4eHusl Ha ypOBHE CPEAHETO 00IIero oopa3oBaHusl.

Conepxanne 0Opa30BaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yjibTaTaM OCBOEHHsS paboueit
IpOrpaMMbl, paclpeleNéHHbIM [0 TojaM OOyd4eHHUs, CTPYKTYpUPOBAaHO TakUM 00pa3oM, dYTOObI
OBJIaJICHME TEOMETPUYECKHUMH TOHSATHUSMU M HaBBIKAMU OCYIIECTBIISJIOCH IOCJIEIOBATEIbHO U
MOCTYNATeNbHO, C COOJIIOJIEHUEM TNPUHIUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS BKIIOYAJINCh B
O0IIYI0 CHCTEMY T€OMETPHUECKUX IMPEACTaBICHUN OOy4aromuxcs, pacumpss U yrayounss e€, obpasys
MIPOYHBIE MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzydenue reometpun orBoauTcs 2 yaca B Hepenmo B 10 kimacce u 1 wac B Henenmo B 11 kiacce,
BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE TNOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, MpocTpaHcTBoO. Ilonarue 006
aKCMOMAaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.

B3aumHoe pacnosio)keHue TMpsIMBIX B IIPOCTPAHCTBE: IE€PECEKAIOUIUECS, NapauieibHble U
CKpeluuBaromuecs npsmele. [lapannenbHOCTh NPSIMBIX M IJIOCKOCTEN B MPOCTpPAHCTBE: MapaslieibHbIE
IIPsIMBIE B IPOCTPAHCTBE; NapaJUICIbHOCTh TPEX MPAMBIX; MAPaLIEIbHOCTD IIPSIMON U INIOCKOCTU. YTIIBI C
COHAITPABJICHHBIMM CTOPOHAMH; Yrojl MEXAY NPSAMBIMHU B IpocTpaHcTBe. llapamienbHOCTh IIIOCKOCTEN:
napajuleJibHble IUIOCKOCTH; CBOMCTBAa IapajuleNbHBIX IUIOCKocTed. IIpocrelinine mpocTpaHCTBEHHBIE
(buUrypsI Ha MIOCKOCTH: TETPAdIp, KyO, MapauiesenuIe]]; IOCTPOCHUE CEYCHUH.

[lepneHIUKYNAPHOCTh NPAMOM U IIJIOCKOCTH: MEPIEHIUKYISAPHBIE MpsSMbIE B IPOCTPAHCTBE,
IIpsIMbIE MapajulebHbIE U NEPIEHIUKYJAPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHIUKYISIPHOCTH IPSIMON H
IUIOCKOCTH, Te€OopeMa O MPSMOM NEePIEeHIUKYISIPHOW IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJl MEXIY
IPSAIMOM M IUIOCKOCTBIO; JIBYTPAaHHBIM YIOJ, JIMHEHHBIM yros AByrpaHHoro yria. [leprneHnukyisp u
HAKJIOHHBIE: PAcCTOSIHUE OT TOYKHM [0 IIOCKOCTH, PAcCTOSHUE OT NPSAMOM [0 IIOCKOCTH, IMPOEKIMS
¢urypel Ha IUIOCKOCTb. [leprneHAMKYISIpHOCTh IJIOCKOCTEH: MPHU3HAK MNEPIEeHAUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX MepreHIUKYIIsSIpax.

MHOrorpaHHUKH

IloHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHMKA, BBIIIYKJIBIE W HEBBIYKJIbIC
MHOTOTPaHHHMKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas nNpu3Ma; rpaHd U OCHOBAHUS MTPU3MBI,
npsiMasi ¥ HakJIOHHAas Npu3Mbl; OOKOBas M IOJHAs NOBEpXHOCTh mpusMbl. [lapamnenenunen,
NpsIMOYTOJIBHBIN Mapajulesienunes] W ero cpoiictBa. I[lupamupa: N-yronbHas nupaMuia, TpaHU U
OCHOBaHHUE MHpaMH/Ibl; O0KOBask U MOJIHAS MOBEPXHOCTh MUPAMU/Ibl; IPABUIbHAS U yCeUEHHAS MHUpaMHIA.
OneMeHTHI NpU3MBbl U MpamMubl. [IpaBuiIbHbIE MHOTOTPAHHUKH: TIOHATHE NTPaBUJIBHOIO MHOTOI'PAaHHUKA;
MpaBWIbHAs NpU3Ma M MpaBUIbHAS MUpaMHJIA; MpaBWIbHAS TPEyrojibHas NHUpaMuia M MPABUIbHBIN
teTpadap; Kyo. IlpencraBieHue o MpaBUIIBHBIX MHOTOTPaHHMKAX: OKTAdJp, JOAEKa3Ip U HKOCadIp.
Ceuenus npu3Mbl U IUPaAMUIBI.

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOUYKH, NPSIMOM, TIOCKOCTH. DJIEMEHTHI
CUMMETpHUU B TUpaMUaX, NapajuieJenuneiax, NpaBuIbHbIX MHOTOIPaHHUKAX.

Bbruncnenue 5»1€MEHTOB MHOTOTPaHHMKOB: pé&0pa, auaroHanu, yriabl. [lnomans OokoBoit
MOBEPXHOCTU U TIOJIHOW TOBEPXHOCTH MPSMOW MpPHU3MBI, IUIOIAAb OCHOBaHUM, Teopema O OOKOBOM
MOBEPXHOCTHU MpsiMoii ipu3Mel. [Tnomaas 60K0BOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOIN MUpaMUIbI,
Teopema o TIomaau yceuéHHon nupamusl. [Tousatre 06 00péme. OOBEM MUpaMUIbI, MPU3MBL.

[Tono6usle Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAAIMHU MOBEPXHOCTEH, 00bEMaMu
MOJIOOHBIX TE.

11 KJIACC

Tena BpaleHnus

Hunuaapuyeckass  MOBEPXHOCTb,  OOpa3yiolue  IWIMHAPUYECKON  MOBEPXHOCTH,  OCh
UWIMHIPUYECKON MoBepXHOCTU. LlunuHAp: ocHOBaHUS M OOKOBasg MOBEPXHOCTH, 0Opasyromias U OCh;
101 OOKOBOM U TMOJTHON TOBEPXHOCTH.

Konudeckasi moBepXHOCTh, 00pa3yronne KOHUYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOM
noBepxHocTu. KoHyc: OCHOBaHWE M BEpIIMHA, OOpa3yrolias W OCh; IUIOMAAb OOKOBOW W TIIOJTHOM
MOBEPXHOCTHU. Y Ceu€HHBINA KOHYC: 00pa3yrolire U BbICOTa; OCHOBAHUS M OOKOBasi MTOBEPXHOCTb.



Cdepa u map: neHTp, paauyc, JuaMeTp; IUIOMaab HoBEpXHOCTH chepbl. B3auMHoe pacnonoxeHne
cdepsl U MIIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe; TIIomaab chepsl.

N3o0paxkeHune Ten BpalieHus Ha MIIOCKOCTH. Pa3BépTka muiIuHApa 1 KOHYcA.

KomOnHanuu Ten BpalleHuss M MHOIOIPAaHHMKOB. MHOIOTpaHHHUK, ONMCAaHHBIA OKOJIO cepsl;
cdepa, BIMCaHHAs B MHOIOI'PaHHUK, WM TEJIO BPAILIEHHS.

[Tonsatue 06 o6béMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIBHOTO
napajiesnienumnesa u ciueacTeus u3 He€. O0bEM nunnHapa, konyca. O0BEM mapa u riomaab chepsl.

ITonoGHble Tesna B mpocTpaHcTBe. COOTHOLIEHUS MEXIy IUIOIAASMU MOBEPXHOCTEH, 00bEéMamu
MOIOOHBIX TEIL.

Ceuenust mumHzApa (MapajuieIbHO U TEPHEHIUKYISIPHO OCH), CEUYEeHHUS KOHyca (MapajuielbHOe
OCHOBAHHIO U MPOXOIAIIEe Yepe3 BEPIINHY), CEUCHHUS Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctu u B npoctpaHcTBe. Cll0)KeHUE U BBIYUTAHNUE BEKTOPOB. Y MHOKEHHE BEKTOpPa
Ha uucio. PasnmoxeHne BekTopa MO TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBmio mapasuienenumnena.
Pemenne 3ana4, cBsA3aHHBIX ¢ IPUMEHEHHEM IPAaBWI ACUCTBUN ¢ BeKTopamu. IIpsmoyrosbHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaunatel Bekropa. Ilpocreiimue 3anaun B KoopauHaTax. YIroid MExay
BekTopamu. CKaJsipHOE IPOU3BEIEHUE BEKTOPOB. BhIuncieHre yriioB MeX 1y IPSAMBIMU U IUIOCKOCTSAMHU.
KoopanHaTHO-BEeKTOPHBIM METOJ IIPH PEIICHHH T€OMETPHUYECKIX 3ajad.

INJTIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pe3yJbTaThl OCBOEHHS TMpOrpaMMbl  ydueOHOro mpeamera «MaremaTuka
XapaKTEePU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKJIAHCKOW TMO3UIUUA OOYUYaIOIIETOCsS KaK aKTHBHOTO M OTBETCTBEHHOTO
YlieHa POCCHIiCKOro oOIIecTBa, MPEACTaBICHHUEM O MaTEeMAaTHUYECKHX OCHOBaX (DYHKIIMOHHPOBAHHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUH, MPOLIETYp TPAKIAHCKOTO 001IecTBa (BHIOOPHI, OMPOCH U Tp.), YMEHHEM
B3aUMO/ICHICTBOBATh C COIIMAIIBHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIIMSIMU U HAa3HAUCHUEM.

IMaTpuoTHYeCcKoe BOCIMTAHME:

c(OPMUPOBAHHOCTHIO POCCHMCKONW TPaKIaHCKONH MISHTHYHOCTH, YBAXKEHUS K TMPOLUIOMY U
HACTOSAIIEMY POCCUMCKOM MAaTeMaTUKH, LEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSIM POCCUKCKUX
MAaTeMaTUKOB U POCCHUICKON MaTEMAaTHYE€CKOM HIKOJbI, K MCIOJIb30BAaHUIO 3TUX JTOCTHKEHHN B JAPYrHUX
HayKax, TEXHOJOTHUAX, Chepax SIKOHOMHUKH.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHHWEM IYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUsA, 3THYECKOrO0 MOBEJICHHS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM JTOCTHUKECHHN HayKH W
NeSTETLHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOSCHUE YCTOMUMUBOTO OYAYIIETO.

IcTeTHYECKOE BOCIUTAHUE:

ACTETHYECKUM OTHOLIEHMEM K MHPY, BKIIOYAs 3CTETUKY MaTEMAaTHYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3ajay, peNIeHUuH, pacCyXJICHUH, BOCIPUUMYUBOCTHIO K MAaTEMaTUYECKHUM aCIIeKTaM
Pa3IMYHBIX BUAOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHS MPHUMEHSTh MAaTeMaTUYECKUE 3HAHHUS B WHTEpEcax 3I0pOBOTO M
0e3omacHOTO 00pa3a XKWU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO (370pOBOE MHUTAHUE,



cOQJIaHCUPOBAHHBIN PEXHUM 3aHATHH M OTIbIXa, perysipHas (U3UYecKas aKTUBHOCTB); (pu3mueckoro
COBEPIICHCTBOBAHUS, TIPU 3aHATUAX CIIOPTHBHO-030POBHTEIBHON JEATSILHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LIEHHOCTH TPYAOIIOOMS; MHTEPECOM K pa3IU4HbIM chepam
npodecCuoHaNbHOM JEATENbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW U €€ MNPUIOKEHUSIMH, YMEHHEM
COBEpIIATh OCO3HAHHBIA BHIOOP Oyaymied mnpodeccur W pPeaTn30BbIBATH COOCTBCHHBIC KU3HECHHBIC
IUTaHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUH BCEM >KMU3HU;, TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B PEIIEHUM IPAKTUYECKUX 3a]ad
MaTeMaTHYeCKON HampaBIeHHOCTH.

JK0JI0TNYeCKOe BOCIIUTAHME:

cOPMUPOBAHHOCTHIO ~ JKOJOTHYECKOH  KYJIbTYPHl, IOHHNMAHHEM  BJIHSHHS  COLHUAIBHO-
SKOHOMMYECKUX MPOIECCOB HAa COCTOSHUE MPHUPOJHON U COLMAIBLHOM Cpe/bl, 0OCO3HAHUEM TII00aTHLHOTO
XapakTepa SKOJOTMYeCKUX MpoOjeM; OpHUeHTalUeil Ha NpUMEHEHHE MaTeMaTHYeCKUX 3HAHWHM Juid
pelIeHus 3a1ad B 00JIACTH OKPYXKAIOIIEH Cpeibl, INIAHUPOBAHUS TIOCTYIKOB U OIEHKH MX BO3MOXKHBIX
ITOCJIEICTBHUM JIJIS1 OKPYKAIOIIEH CPEMBI.

ILleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAayKH W OOIIECTBEHHOW IMPAKTUKH, NMOHUMAaHHWEM MAaTeMAaTUYCCKOW HAayKH KaK cepbl UYeIOBEUYCCKOM
JESTEILHOCTH, JTANoB €€ Pa3BUTHUS M 3HAYUMOCTH JIJISI PA3BUTHUS ITUBUIIM3AINH; OBIIAJCHUCM SI3bIKOM
MaTEeMaTHKU U MaTeMaTUYECKOM KyIbTypOil Kak CpeICTBOM MO3HAHMS MHPA; TOTOBHOCTHIO OCYIIECTBIISITh
MIPOEKTHYIO U HCCIEA0BATENbCKYIO IEATEIHbHOCTh MHANBUIYATBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MerarnpeqMeTHbIe pe3yJabTaThl OCBOCHHUS TPOTpaMMBI  yueOHOTO mpenMeTa «MaremaTHkay
XapaKTepPU3YIOTCS OBIIAJICHUEM YHUBEPCAIBLHBIMH MO3ZHABAMENbHLIMU OClUCMBUIMU, VHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUBHBIMU OeUCEUIMU.

1) Vuusepcarvnvie nosnasamenvuvle Oeticmeus, obecneyusaiom @Gopmuposanue 6a308blxX
KOCHUMUBHBIX NpOYeccos odbyualowuxci (0ceoeHue Memooos NO3HAHUSL —OKpyxcaoueco Mupa,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).

ba3oBble JlornyecKkue AeucTBuA:

® BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKUX OOBEKTOB, MOHATHUH,
OTHONICHUN MEXAY MOHATUSAMU; (POPMYITHPOBATH OMpEAeICHUs MOHATHI; YCTaHABINBATH CYIECTBEHHBIN
MPHU3HAK KJIacCH(PHUKAIINN, OCHOBAHUS [Tt 000OIICHNS 1 CPAaBHEHUSI, KPUTEPUH TPOBOAMMOTO aHAIIN3A;

® BOCIIPUHMMATh, (QOpMyIHpOBaTH U  MPeoOpa3oBBIBATH CYXACHUS: yTBEpAUTEIbHBIE U
OTpHIIATEIIbHBIC, €MIUHIYHBIC, YACTHBIC U O0IINE; YCIOBHBIC;

® BBISIBIISITh MaTEeMATHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEUrs B (akTax, NaHHBIX,
HAOJIOACHUSAX W YTBEPXKICHHAX; TMpeyiaraTb KPUTEPUW JUIS BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

e [e)IaTh BBIBOJIBI C  WCIIOJNB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX HM HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

® [I[POBOJUTH CaMOCTOSITENILHO JOKa3aTelbCTBA MAaTeMaTHYECKUX YTBEpKIEHUM (TpsMble U OT
MIPOTUBHOTO), BBICTPAMBATh APTYMEHTAIIMIO, MPUBOJIUTH MPUMEPHl M KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIC CYXKICHHS 1 BHIBOJIBI;

e BEIOMpATh CcrHoco0 pemieHusi y4yeOHOW 3amaud (CpaBHMBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BbIOMpaTh HanboJiee MOAXOIAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareJhLCcKue AeiicTBHA:



® IICIIOJIB30BAaTh BOMPOCHl KaK MCCIEAOBATEIbCKUNA HWHCTPYMEHT TMO3HAHUS;, (OPMYyITUPOBATH
BOIIPOCHI, (PUKCHUPYIOITHE MPOTHBOPEUHE, MPOOJIeMy, YCTaHABIMBATh UCKOMOE M JaHHOE, (hOPMHPOBATH
TUIIOTE3Y, apTYMEHTHPOBAThH CBOIO MMO3UIINI0, MHEHHUE;

® [IPOBOJINTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM AKCIIEPUMEHT, MCCIEIOBAHUE IO YCTAaHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHU4eCKOro OOBEKTa, SIBJICHHUS, TMPOIECCa, BBISBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMU;

® CaMOCTOSITENIBHO  (hOpMYJIUpPOBaTh OOOOIICHHUSIT W BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HAOIIIOJICHUsI, WCCIICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH TIONYYEHHBIX pPE3YJIbTaTOB, BHIBOJIOB W
000011IeHMI;

® [[POTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAKXKE BBIJIBUTaTh MPEATIOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmeii:

® BLISIBJISITH JICPUITUTH HHPOPMAIIMH, TAHHBIX, HEOOXOAMMBIX JUIsl OTBETA Ha BOIIPOC U IS PEIICHUS
3aJ1a4u;

¢ BEIOMpaTh WH(OOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAITM3UPOBATh, CHCTEMAaTU3UPOBAThH
Y MHTEPIIPETUPOBATh HH(DOPMAIIUIO PA3TTUYHBIX BUJOB B (POPM MPEICTABICHUS;

® CTPYKTYpUpOBaTh HH(MOPMAIMIO, MPEACTABIATh €€ B pazNUYHbIX (opMax, WILTIOCTPHUPOBATH
rpaduyecku;

® OIICHUBATh HAJIEKHOCTH HHPOPMAITUH I10 CAMOCTOSTEIILHO CHOPMYITHPOBAHHBIM KPUTECPHUSIM.

2)  Vuusepcanrbnvle KOMMyHUKamugHnwle Oelicmeus, 00ecneuusarom  CchopmMuposaHHoOCb
COYUANBHBIX HABLIKOS 00YUAIOUWUXCAL.

O60menue:

® BOCIIPUHUMATh U (POPMYIHPOBATH CYXKJACHUS B COOTBETCTBHH C YCIOBHUSIMH M LIETSMHU OOIICHUS;
SICHO, TOYHO, TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS] B YCTHBIX M NHCHbMEHHBIX TEKCTaX, JaBaTh
MOSICHCHMSI 110 XOJTy PEIICHMS 3a/1a9i, KOMMEHTHPOBATH MOJIYICHHBIH PE3yJIbTaT;

® B X07ie OOCYXKJICHHS 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOil TeMBbI, MPOOIEMBI, peraeMoit
3a/laud, BBICKA3bIBATh HJICH, HAICICHHBIC HA IIOUCK PEIICHUS, COIOCTaBIATh CBOM CYXKICHHS C
CYXJICHHUSIMH JIPYTHX YYACTHUKOB JIHAJTIOTa, OOHAPYKUBATH Pa3IMdne U CXOJCTBO TIO3UIIHIA, B KOPPEKTHOM
dbopMe hopMynTHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

®[IPC/ICTABIIATh  PE3YNIbTAThl  PEIICHUS 3a7add, OSKCICPUMEHTa, WCCIICJOBAHUS, TIPOCKTa;
CaMOCTOSITENTFHO BBIOMpAaTh (opMaT BBICTYIUIGHHS C YYETOM 3a/lad MPE3eHTAllMd U OcoOeHHOCTen
ayTUTOPHH.

CorpyanunuecTno:

¢ [IOHMUMATh M UCIOJIH30BaTh MIPEHMYIIIECTBA KOMAHIHOM ¥ WHANBUIYAILHON pabOTHI MIPH PEIICHUN
y4eOHBIX 3a/1a4; MPUHUMATH IeJIb COBMECTHOM JCSATEILHOCTH, IUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM
paboThl, pacmpeneisTh BHABI pabOT, IOTOBapUBATHCS, OOCYKIaTh MPOILIECC M PE3yNbTaT pPadOTHI;
0000111aTh MHEHHUA HECKOJIBKHUX JIIOMIEH;

® y4aCTBOBATh B IPYIIOBBIX GopMax paboThl (00CYKIeHUSI, 0OMEH MHEHHM, «MO3TOBBIE IITYPMBD»
U WHBIC); BBHIMOJIHATH CBOIO YacTh PabOTHl M KOOPAMHHUPOBATH CBOM JACUCTBUS C JPYTMMH YICHAMU
KOMaH/IbI; OIEHWBAaTh KaYeCTBO CBOETO BKJIaJla B OOIIMHA MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUA.

3) Vnusepcarvhvie pecynamuenvle Oeticmeus, o0becneuuaionm  @HOPMUPOSanHUe CMbLCLOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranuszauus:



® COCTaBIIATH TUIAH, AITOPUTM PELICHHS 3aa4H, BBIOUPATh CIIOCOO PENICHUS C YIETOM UMEIOLTUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApUAHTHI PELICHUI C
y4€TOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIb:

®BJIAJICTh HAaBBIKAMU I[O3HABATEJIBHON pedieKcHd KaK OCO3HAHUS COBEpUIaeMbIX JIEHCTBUH U
MBICIUTENBHBIX IPOLECCOB, MX PpEe3ylbTAaTOB; BIAJETh CIOCO0OAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHsl MaTeMaTU4eCKON 3a/1auH;

® [IPEJIBUJICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUU 33]]a4H, BHOCUTh KOPPEKTHUBBI
B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HAWJIECHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTATA IEIH U YCIOBUSM, OOBSICHITH MPUYUHBI JOCTHXKCHHUS WU
HEJOCTHKECHUSI PE3YNIbTATOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBarh MNOHATUAMU: TOUKA, IPsAMas, IIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX IIPH PELICHUH T'€OMETPUUYECKHX 3aay.

OnepupoBaTh NOHATUSAMHU: NAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH.

KnaccugunupoBars B3aMMHOE pacioioKEHUE NPSIMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMU: JBYTPAHHBIN YIOJ, TPAHU JIBYTPAHHOTO yIia, peOpo JABYIpPaHHOTO yTJja;
JMHEWHBINA yroj JBYTPaHHOTO YIJIa; TpajlyCHas Mepa JABYIPaHHOIO yrJja.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIMTYKIJIBI MHOTOIPAaHHHK, 3J€MEHTHI
MHOTOTpaHHHKA, MPAaBUIbHBIA MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHBIE BH/Ibl MHOTOIPAaHHUKOB (NHMpamMujaa; MpU3Ma, MPSAMOYTOJIbHBIN
napajenenunes, Kyo).

KnaccugunupoBaTb MHOTOrpaHHMKH, BBIOMpas OCHOBaHUS JUIsl KiaccU(UKaluM (BBITYKJIBIE U
HEBBIMTYKJIBIE MHOTOTPAaHHHWKH, TIPAaBWIBHBIE MHOTOTPAaHHWKH, TIPSIMbIE H HAKJIOHHBIE TPU3MBL,
napajuiesenunebl).

OnepupoBarh NOHATHAMU: CEKYIIasl INIOCKOCTh, CE4EHUE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIIBI TOCTPOCHUS CEYCHU, UCTIONB3YsI METO CIIE/IOB.

Ctpouth ceueHnss MHOTOTPaHHUKOB METOAOM CJIEJIOB, BBIIIOJIHATD (BBIHOCHBIE) IIJIOCKUE YEPTEKH U3
PUCYHKOB MTPOCTHIX O0BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXXJIEHHE T'€OMETPUYECKHUX BEIUYMH M0 oOpa3laM WU aJropuTMaM,
NPUMEHSS U3BECTHBIE aHAJTMTUYECKHE METOJbl NMPU PEIICeHWH CTaHIAPTHBIX MAaTEeMAaTHYECKUX 3aj1ad Ha
BBIUHCIIEHUE PACCTOSIHUI MEXIY IBYMSI TOUKaMH, OT TOUKH JO MPSMOM, OT TOYKHU 10 IJIOCKOCTH, MEXIY
CKPEIMBAIOIUMUCS TPSIMBIMHU.

Pemarp 3amaun Ha HaxXOXXJIEHHE T'€OMETPUYECKHUX BEIUYMH M0 oOpa3lamM WU aJropUTMaM,
NPUMEHSS U3BECTHBIE aHAJTMTUYECKHE METOJbl NMPU PELIeHWH CTaHIAPTHBIX MAaTEeMAaTHYECKHUX 3a1ad Ha
BBIUMCJICHUE YIJIOB MEKIY CKPEIIMBAIOIIMMUCA MPSAMBIMH, MEXIY MNPAMOM M IIIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruuciate 00BEMBI M IUIOIIAAM TOBEPXHOCTEH MHOIOTPAaHHUKOB (IIpU3Ma, NUPAMUAa) C
npuMeHeHHeM (opMys; BBIUMCIATH COOTHOIICHHS MEXIy IUIOMIAIsIMU IOBEPXHOCTEH, 00bEMaMu
M0TOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUAMHU: CUMMETPUS B INPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CHUMMETpUHU;
LIEHTP, OCb U INIOCKOCTh CUMMETPHUH (PUTYPBI.



W3Bnekatb, NpeoOpa3oBbIBaTh U HHTEPHPETHPOBATH HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKAX.

[TpumensaTh TeoMeTpruecKue (HakThl Il PEIICHUS CTEPEOMETPUYECKHUX 3ajlad, MPEaroararumx
HECKOJIbKO 1I1aroB PEILeHMs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

[IpuMeHnsaTh NpocTeliline MporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI
IIPU PELICHUN CTEPEOMETPUUECKHUX 3a]1a4.

[IpuBoUTE NpUMEpPbl MAaTEMATUYECKHUX 3aKOHOMEPHOCTEM B INPUPOAE M KU3HHU, PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB '€OMETPUHU B HCKYCCTBE.

[IpuMeHATH MosydyeHHbIC 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEAlIbHbIC CUTYaLlUU U NPUMEHATh
M3yUeHHBIC TIOHATHS B MpoOIlecce MOUCKA PEIICHHs MaTeMaTH4YecKH CQOpPMYJIMPOBAHHOW MpPOOIEMBI,
MOJIETIMPOBaTh peajbHbIE CUTYallMd Ha S3bIKE I'€OMETPUH, HCCIEAOBAaTh IIOCTPOCHHBIE MOJIEIH C
UCIOJIb30BAHUEM TE€OMETPUUYECKUX IOHATUH W TeopeM, ammapaTta aiareOpbl; peliath MpakTHYeCKue
3aJ]auy, CBSA3aHHbIE C HAXOX/IEHUEM [€OMETPUUECKUX BEITHUHUH.

11 KJIACC

OnepupoBarh MNOHATUSMH: LWIMHAPUYECKas IIOBEPXHOCTh, O0Opa3yomue OUIHHIPUIECKON
MOBEPXHOCTH; MMIUHAP; KOHUYECKAas MOBEPXHOCTb, OOpa3yrolue KOHWYECKOW MOBEPXHOCTH, KOHYC;
cepuueckas moBepXHOCTb.

Pacrio3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYYESHHUS TEJ BPAILICHUSI.

KnaccuduupoBaTb B3auMHOE pacnookeHne ceprl U MITOCKOCTH.

OmnepupoBaTh NOHATHUSAMM: IIAPOBOI CErMEHT, OCHOBAaHME CETMEHTA, BBICOTA CErMEHTa; LIapOBOM
CJIOM, OCHOBaHME LIAPOBOTO CJI0SI, BHICOTA IIIAPOBOTO CJI0S; IAPOBOM CEKTOP.

Beruuciate 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH TeNl BpaIIeHUs, T€OMETPHUYECKHX TEl C
pUMEHEHHEM (OpPMYIL.

OnepupoBaTh NMOHATHSIMU: MHOTOTPAHHUK, BIIMCAHHBIM B cdepy M ONMUCAHHBIH OKOJO chepsl;
cdepa, BIMCaHHAS B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOMIEHHS MEX Ty TUTOIIAJSIMH ITOBEPXHOCTEH M 00bEMaMU TTOJJOOHBIX TEII.

N3006pakaTh u3ydyaemble GUTYphl OT PYKU U C TPUMEHEHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY,
cOOKyY, CHH3Y; CTPOUTB CCUCHHS TEJI BPAIICHHUSL.

W3BnekaTh, WHTEPIIPETUPOBATh M TPE0OPa3oBBIBATE HWH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTrypax, MpeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEITOTHATE eCTBUS CIIOKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHCIIO,
OOBSICHATH, KAKAMH CBOMCTBAMH OHH 00J1a/1al0T.

[TpuMeHATH NpaBUIIO MapasiesIenunes1a.

OnepupoBaTh MOHATUSAMH: J€KApTOBBI KOOPJMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, Yrojd MEXJIy BEKTOpaMH, CKaJsIpHOE MpPOU3BEACHUE
BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIE BEKTOPHI.

HaxomuTh cymMmy BEKTOPOB U MPOM3BEIEHHWE BEKTOpAa HAa YHUCIO, YrOJl MEXAY BEKTOpaMU,
CKaJIIPHOE MPOU3BENICHHUE, PACKIIAIbIBATH BEKTOP 10 IBYM HEKOJJIMHEAPHBIM BEKTOPaM.

3amaBaTh IIIOCKOCTh YPaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPHMHAT.

[IpumensTh reomerpuueckrue (GakThl Ui PELIEHUS CTEPEOMETPUUECKUX 3a/ay, MPearnoyararonmx
HECKOJIbKO LIaroB pPeuIeHUs], €CIH YCIOBUS MPUMEHEHHUS 3aJJaHbl B IBHOH (opMe.

Pemrate npocreiimme reoMeTpuyecKre 3aJaui Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a.



Pemarp 3amaun Ha 1OKa3aTENbCTBO MAaTEMATUYECKUX OTHOLIEHUH M HAXOXKICHHE F€OMETPUYECKHUX
BEJIMYMH 1O 00pa3laM WIM aJIropuTMam, IPUMEHSsS W3BECTHBIE METOJbl IPU PELICHUM CTaHAAPTHBIX
MaTeMaTHYECKUX 3ajau.

[IpumensTh NpoOCTENIIME MPOTPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHMKAI[MOHHBIE CHCTEMBI
IIPY PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoUTE NpUMEpPbl MAaTEMATHUYECKHUX 3aKOHOMEPHOCTEM B INPUPOAE M KU3HHU, PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

IIpuMeHTh MOMYYCHHBIE 3HAHUS HA NPAKTHKE: aHAJIM3UPOBATh PEaJbHbIE CUTYallud U IPUMEHATh
U3yYeHHbIE TIOHATHS B IpOIlEcCe IOUCKAa PELICHMs] MaTeMaTH4ecKH c(OopMyJIMpOBaHHOM HpPOOJIEMBI,
MOJIETIMPOBaTh peajbHbIE CUTYallud Ha S3bIKE I'€OMETPUH, HCCIEAOBATh IIOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM TI'E€OMETPUYECKHX IOHATUN W TEOpeM, ammapara ajireOppl; pelarb HMPaKTHYECKHUe
3a]1a4M, CBA3aHHbIE C HAXOKICHUEM I€OMETPUYECKHUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonugectBo yacos ONeKTpOHHBIE
Ne (uucdpoBsie)
HanmMenoBaH#e pa3iesioB U TEM IPOrPaMMbI
n/n Beero Konrponsusie | [Ipaktuueckne | oGpa3oBaTesbHbIE
paboThI paboThI pecypchl
1 BBenenue B crepeoMeTpuio 10
2 IIpsiMbIe U IIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanneabHOCTh NPSAMBIX U ILIOCKOCTEN
3 [leprnieHAUKYIAPHOCTH MPSAMBIX U IJIOCKOCTEN 12
4 VYTIIbI MEXTy IPSIMBIMHU M TIOCKOCTSIMHU 10 1
5 MHororpaHHAKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpeHue: ceueHus, pacCTOSHUS U YTIIbI 4 1
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
11 KJIACC
KonunuecTtBo yacos DNEeKTPOHHBIE
Ne (b poBeIe)
HaumeHoBaHue pa3IenoB U TeM MPOrpaMMbl
/I Beero Konrponbusie | [Ipaktuueckue | obpasoBaTesbHbIE
paboTsI padoTsI pecypcsl
1 Tena BpameHus 12
2 OOBEMEI Ten 5 1
3 BekTopbl 1 KOOPAMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpenwue, 00o0IIeHNE, CUCTEMATH3AIS 3HAHUN | 7 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3




IHOYPOYHOE IINTAHUPOBAHME
10 KJIACC

KosimuecTBO 4yacos JIEKTPOHHbIE

Ne aTa uudposbie
Tema ypoka A bp

n/n Koutpoabubie | IlpakTuyeckue | M3ydeHHsl | 00pa3oBaTesibHbIE

padoTbI padoTsl pecypcsl

Bceero

OCHOBHBIC MTOHSTHSI CTEPEOMETPUH: TOUKA,
npsiMasi, TUIOCKOCTh, IPOCTPAHCTRO.

1 | IIpaBuna m300pakeHUs Ha PUCYHKAX: 1
M300pakeHUS TUIOCKOCTEH, MapaJlIeIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Tlonsrus: NEpEeCCKaromrecs mIoCKOCTH,
IepeccKaromuecs npsamasd 1 miIOCKOCTb

Tlonsrus: NEPECCKaroIMECs MIOCKOCTH,
IepececKaromuecs npsamasd 1 miIoCKOCTb

3HAKOMCTBO ¢ MHOTOTpaHHUKaMH,
4 | m300pakeHNe MHOTOTPAaHHUKOB Ha 1
PHUCYHKax, Ha MPOEKIIUOHHBIX YePTEKaX

HauanbHeie cBenieHus o KyOe v mupamu/e,
5 | ux pa3Béptku u Monenu. CeyeHus 1
MHOTOTPaHHUKOB

HauanbHble cBenieHus o Ky0Oe u nupamuze,
6 | ux pa3séprku u Monesnu. CeueHus 1
MHOTOTPaHHUKOB

[lonsATHE 00 aKCHOMATUYECKOM
7  TOCTPOEHHUH CTEPEOMETPHH: aKCHOMBI 1
CTEPEOMETPHH U CIEICTBHS U3 HUX

[lonsTHE 00 aKCHOMATHYECKOM
8 | mocTpoeHHH cTepeoMeTpUH: aKCHOMBI 1
CTEPEOMETPHH U CIEICTBHS U3 HUX

[lonsTHE 00 aKCHOMATHYECKOM
9 | mocTpoeHMH CTEpeOMETPUH: AKCHOMBI 1
CTEPEOMETPHH U CIEICTBHS U3 HUX

[TonsTre 06 akcMOMaTUYECKOM
10 moCTpPOEHHUH CTEPEOMETPUH: AKCHOMBI 1
CTEPEOMETPHUH U CICICTBUSI U3 HUX

Bzaumnoe PACIOJIOKCHUC MPSAMBIX B

11 MPOCTPAHCTBE: MEPECEKAIONIUECS, 1

NnapauiCJIbHBIC U CKPCIIHUBAIOIINUCCA




MpAMBIC

TTapannensHOCTb NPAMBIX U TIJIOCKOCTEN B
MIPOCTPAHCTBE: MapaJIeNbHbIC TIPSIMEIE B

12 i
MPOCTPAHCTBE; MapaIIILHOCTD TPEX
IPSAMBIX
[NapannensHOCTh MPSIMBIX U TUIOCKOCTEN B

13  mpoctpanctse: [lapannensHOCTh NPSIMOiT U
IUIOCKOCTH

14 | Yrael ¢ coHanpaBIeHHBIMU CTOPOHAMH

15  VYron mexay npsSMbBIMH B IPOCTPAaHCTBE

16  VYrom MexmIy MpsSMBIMU B IIPOCTPAHCTBE

17 [TapaienbHOCTb MIIOCKOCTEM:
napauieabHbIe TIOCKOCTH

18 CgoiicTBa nmapayIenbHBIX MIOCKOCTEH
[Mpocreiimme MpocTpaHCTBEHHBIE (GUTYPBI

19  Ha mIOCKOCTH: TETpas’p, KyO,
napaiesenuies

20 | TlocTpoenue ceueHuit

21 | TlocTpoeHue cevyeHuit
KonTponbras padora o teme "llpsmbie n

22 | MJIOCKOCTH B IMPOCTPAHCTRE.
ITapannenbHOCTh OPSMBIX U IIOCKOCTEN"
[lepnenaukynapHOCTD IPSIMON 1

23 | IUIOCKOCTH: TIEPIICHNKYIISIPHBIE MTPSIMbIC B
NPOCTPAHCTBE

24 [IpsiMble napaiensHble U
NEePIEHTUKYISPHBIE K MIIOCKOCTH

25 [IpsiMble napaiensHble U
NEePIEHIUKYISPHBIE K MIIOCKOCTH

26 TIpu3Hak nepneHuKyIIpHOCTH NPSIMON U
TUIOCKOCTH

97 [Ipu3Hak nepneHIUKYISIPHOCTH MPIMOU U

IIJIOCKOCTH




28

29

30

Teopema o npsAMoi EPHEHANKYIAPHON
IUIOCKOCTH

TeopeMa o npsAMOi NEPHEHAUKYISIPHON
IJIOCKOCTH

TeopeMa o npsAMOi NEPHEHAUKYISIPHON
IJIOCKOCTH

31

[lepnieniuKkynap ¥ HaKJIOHHBIE:
paccTosiHUE OT TOYKH [0 INIOCKOCTH,
paccTosHuE OT NPSAMOM J0 TNIOCKOCTH

32

IlepnienguKyAsp U HAKIOHHBIE:
paccTosIHUE OT TOYKH JI0 TTIOCKOCTH,
paccTosiHue OT MPSIMO 10 INIOCKOCTH

33

34

35

[leprieHauKysp U HAKIOHHBIE:
paccTosHuE OT TOYKH [0 IIIOCKOCTH,
paccTosHuE OT NPSAMOM J0 TNIOCKOCTH

[leprieHauKysp U HAKJIOHHBIE:
paccTosHuE OT TOYKH [0 IJIOCKOCTH,
paccTosHUE OT MPSAMOI J0 TUIOCKOCTH

VTIIIBI B IPOCTPAHCTBE: YIOI MEXKAY
MPSIMOM M IIJIOCKOCTBEO

36

37

38

39

40

JIByrpaHHBbIi yroJ, JMHEHHBIN yros
JIByTPaHHOTO yIJa

JByrpaHHbIi1 yroJ, JMHEHHBIN yroi
JIBYT'PaHHOTO yria

[lepneHIUKYIAPHOCTH TIOCKOCTEH:
IIPU3HAK NEPIEHAUKYIIIPHOCTH ABYX
IUIOCKOCTEN

[lepneHIUKYIAPHOCTH TIOCKOCTEH:
IIPU3HAK NIEPIEHAUKYIIIPHOCTH ABYX
IUIOCKOCTEN

[lepnieHIUKYIAPHOCTH TIOCKOCTEH:
NIPU3HAK NEPIEHAUKYIIIPHOCTH ABYX
IUIOCKOCTEN

41

TeopeMa 0 TpEX NMepreHIuKYIIsIpax

42

TeopeMma 0 TpEX NMepreHIuKYIspax




43

Teopema o TpEX NepIeHANKYIAPax

44

45

KontponbHas pabora mmo TeMam
"IlepreH UKy IIPHOCTD MPSIMBIX H
Al

TIocKocTel" u "YTIIbl MeXKAY NPSIMBIMH U
IUIOCKOCTSIMH"

TTonsTre MHOTOTpaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOT'PaHHUKA, BBITYKJIBIC U
HEBBITYKJIbIe MHOTOTPaHHUKH; Pa3BEPTKA
MHOT'OI'PaHHHKA

46

47

48

[Ipu3ma: N-yronpHas npusMa; rpaHu 1
OCHOBAHUS IPU3MBI; IPsIMAasi ¥ HAKJIOHHAS
MPU3MBbIL; OOKOBasI U TIOJTHAS TIOBEPXHOCTh
MPU3MBI

ITapannenenunen, npsIMOYTroJbHBII
napajieenumes 1 ero cBoicraa

[Mupamupa: N-yrosnpHas mupaMuaa, rpaHu
Y OCHOBaHHE NMUpaMHIbl; OOKOBas 1
TMIOJIHAS TIOBEPXHOCTh TUPAMUJIbI;
NpaBUIIbHAS U yCeUEHHAs TUpaMKia

49

50

IIpaBuiIbHBIE MHOTOTPAHHUKHU: TIOHATHE
NPaBUILHOTO MHOTOTPaHHHKA; IPaBUIIbHAS
npY3Ma 1 NpaBUIIbHAS MUPAMUIA;
MIpaBUJIbHAS TPEYTOJbHAs MUpaMuia U
NPaBUIIBHBINA TETPasdap; Kyo

IIpencraBieHue 0 MPaBUIIBHBIX
MHOI'OI'PaHHUKaX: OKTa’3p, AOAEKadAp U
HKOCadp.

51

52

53

CuMMeTpHs B TPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEJIBHO TOYKH, IPSAMOH, INIOCKOCTH.
ONeMEHTH CHMMETPHUH B TUPaMUAAX,
napajuieenune1ax, NpaBUIbHbIX
MHOT'OIPaHHHUKAX

BhIunciieHre 3IEMEHTOB MHOTOTPAHHHUKOB:
pEOpa, TuaroHasu, yribl

[Tnomanb GOKOBO MOBEPXHOCTH H MOJTHOM
MMOBEPXHOCTH TPSIMON TIPU3MBI, IIOMATH
OCHOBaHUi1, TeopemMa 0 OOKOBOH
MTOBEPXHOCTHU MPSIMOU MPU3MBI




[Tnomaab GOKOBO MOBEPXHOCTH H
MTOBEPXHOCTH TPABIIILHON TTUPAMHUIEI,

54 N 1
TeopemMa o TuTomaaIu OOKOBOH
MOBEPXHOCTH yCEUEHHON THPAMUIBI
55 KontponbHas pabora mmo Teme 1
"MHororpaHHuKu"
56 | IlonsTue 00 06BEME 1
57 | O0bEéM mupaMuIsI 1
58 | O6BEM mupamMuIsl 1
59 | O6BEéM mupamMuIsl 1
60 OO0bBéM mupaMuIsl 1
61 OO0bBéM mpU3MBI 1
62 OO0BEM pU3MBI 1
63 OO0BéM mpHU3MBI 1
64 Kontponsnas padota o teme "OObEMBI 1
MHOTOTPaHHUKOB"
[loBTOpeHue, 06001IeHNE CHCTEMATH3AINS
65 3nanuii. [locTpoenne ceueHmii B 1
MHOTOTpaHHUKE
[loBTOpeHue, 06001IeHNE CHCTEMATH3AINS
3HAHWN. Beluucienue pacCTOsIHUN: MEXy
66 IBYMS TOYKAaMH, OT TOYKH JIO0 IPSMOM, OT 1
TOYKH JI0 TUTIOCKOCTH, MEXKIY
CKPEUIMBAIOLIIMUCS TPSMBIMH
67 Hrorosas koHTposbHas paboTra 1
IToBTOpeHwue, 0000IIeHHE CHCTEeMAaTH3AIUS
3HaHUIl. BeluucieHue yriioB: Mexay
68 CKpemuBaIOMUMHUCS MTPIMBIMHU, MEXIY 1
NPSAMOM U MIIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YTIIOB MEXTY IIOCKOCTSIMH
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KonnyecTBo yacon

Bcero

KonTtpoJbHbie
paboThI

IIpakTHYecKue
paboThI

Jdara
H3yYeHHst

DJIEKTPOHHbIE
uudpposbie
o0pa3oBaTeJibHbIE

pecypcsl

Cdepa u map: nentp, paauyc,
JIUaMETp; TUIOMIA (b IIOBEPXHOCTH
chepnr

B3aumuoe pacnionoxenue chepsl 1
IUIOCKOCTH; KacaTeNbHas INIOCKOCTh K
cdepe; mnomangs chepsl

N3obpaxenue cdepsl, mmapa Ha
mwiockoctu. CeueHus mapa

[unuHapuyeckas MOBEPXHOCT,
o0pasymlnye MIHHAPUICCKOH
MOBEPXHOCTH, OCh IIHJIHHAPUICCKON
TIOBEPXHOCTHU

Hunuaap: ocHOBaHMS U OOKOBast
MOBEPXHOCTh, 00pa3yoINas U OCh;
ILIONIAIb OOKOBOM M IIOJIHOM
MOBEPXHOCTH

N3o6paxeHre muuHapa Ha
mockocTu. Pa3pépTka uunuHapa.
Ceuenunst nuuH/PA (TUIOCKOCTHIO,
napasuieibHON Wi
MIEPIICHINKYJIISIPHON OCH IIITMHIIPA)

Konnueckast moBepxXHOCTB,
obpazyromye KOHHIECKOM
MOBEPXHOCTH, OCh U BEPIINHA
KOHHWYECKOH IIOBEPXHOCTU

Konyc: ocHOBaHMe 1 BepuIMHA,
o0pasytomas 1 0ch; IIomaas OOKOBOH
Y MOJTHOM NOBEPXHOCTHU

Yceu€HHBIN KOHYC: 00pa3yomme u
BBICOTa; OCHOBaHMsI U OOKOBast
HIOBEPXHOCTh

10

N3obpaskeHne KOHyca Ha TNIOCKOCTH.
Pa3Béprka konyca. CedyeHuns KoHyca
(TUTOCKOCTRIO0, TTApAIIIETBHON




OCHOBAaHUIO, H IIOCKOCTHIO,
MIPOXOISIIEH Yepe3 BEPITHHY)

KomOnnanus ten BpameHus u

11
MHOTOTPaHHUKOB
MHororpaHHuK, ONTMCaHHBIA OKOJIO

12 | codepsr; chepa, BucanHas B
MHOTOTPaHHHUK WK B TEJIO BPAILLCHUS

13 Ilonsatue 00 06béme. OCHOBHBIE
CBOMCTBa 00BEMOB Te

14 | OOBEM nmIuHIpa, KOHyCa

15 | OOBEm mapa u mwromanb cheps
[TooOHKIC TeNa B IPOCTPAHCTBE.

16 CoOTHONICHUS] MEXY TUTOLIAIIMH
MOBEPXHOCTEH, 00BEMaMu 1OT0OHBIX
Ten

17 KonTponbras padora mo Temam "Temna
BpauieHus" u "O0bvemsl Ten"

18 BekTop Ha IJI0CKOCTH U B
NPOCTPAHCTBE

19 | CrnoxeHue U BEIYUTAaHHE BEKTOPOB

20 | YMHOXEHHE BEKTOpa Ha YHCIIO
PasnoxeHune BekTopa 1o Tpém

21 | HekoMILIaHApHBIM BekTopaM. IIpaBuio
napajuiesenuIeaa
Pemienue 3ana4, CBA3aHHBIX C

22 | mpyMeHEeHHEM NpaBuil IeicTBuUi ¢
BEKTOpaMHU
[IpsiMoyronbHas cucTeMa KOOpAMHAT B

23 | mpoctpaHcTBe. KoopanHatel BekTopa.
IIpocreiiue 3aa4u B KOOpAMHATAX

24 VYroa mexay Bekropamu. CkalsspHoe
IIPOU3BEIEHIE BEKTOPOB

25

Brruncnenue YTJI0B MCXKAY MPAMBIMU




" IIJIOCKOCTAMU

26

KooparHatHO-BEKTOPHBIN MeTO TpU
pEIIeHNN TeOMETPHUECKUX 3a1aT

27

Kontponbnas pabota o teme
"BeKkTopbl 1 KOOPAWHATHI B
MpocTpaHcTBe"

28

29

IToBTOpeHue, 0000IICHHE U
cucTeMaTH3anys 3HaHui. OCHOBHEIE
¢urypsl, GaxTl, TEOPEMBI Kypca
IUTAHUMETPUN

[ToBTOpenwue, o6o0IIeHNE 1
cuctemartusanusa 3HaHu. OCHOBHEIE
(hurypsl, GaxThl, TEOPEMBI Kypca
IUTAHUMETPUN

30

[ToBTOpEeHME, 0000IICHUE U
cHCTeMaTH3aIlHs 3HAHU. 3a1auu
IJIAHUMETPUHN U METOJbI UX PCIICHUSA

31

[ToBTOpEeHME, 0000IICHUE U
cucTeMaTH3alusg 3HaHUH. 3agaun
TUTAHUMETPHUU U METOJIbI UX PEIICHUS

32

33

[ToBTOpEeHME, 0000IICHUE U
cucreMaTH3ays 3HaHui. OCHOBHEIE
(burypsl, GaxThl, TEOPEMBI Kypca
CTEpPEOMETPHH

Urorosast KOHTposbHAsA paboTa

34

[ToBTOpeHue, 0000IICHHE U
CHUCTEMATH3AIUs 3HAHU

OBLIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



