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NOACHUTEJIbHAS 3AIIMCKA

Pabouas nmporpamma ydeGHOTO Kypca «I'eomerpusi» 6azoBoro ypoBHs s oOyvarommxcs 10 —11 xaccoB paspaborana
Ha ocHoBe deneparbHOrO TOCYIapCTBEHHOTO 00pa30BaTElIbHOrO CTaHIApTa CpemHero obmero oOpa3oBaHMs, ¢ yYETOM
COBPEMEHHBIX MHPOBBIX TPEOOBaHUH, NpPENBABIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAULMUHA POCCHICKOro
obpaszoBanus. Peanmzanms nmporpaMMbl 00ecIIednBacT OBJIA/ICHNE KIIFOUEBBIMH KOMITETEHIMSIMU, COCTABIIIOIIMMHI OCHOBY JUIS
CaMOpa3BUTHS U HENPEPHIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOIICKYJIbTYPHOTO, JUYHOCTHOTO M IO3HABATEIBHOTO Pa3BUTHU
JIMYHOCTH O0YYaIOIIHUXCS.

HEJN U3YYEHUS YYEBHOI'O KYPCA

Baxnocte y4yeOHOro Kypca T€OMETPUH Ha YpOBHE CpeAaHero obmero obOpa3oBaHus OOYCIOBICHA MPaKTHYECKOM
3HaYUMOCTBIO METaNpEeIMETHBIX M NPEIMETHBIX PE3yJIbTAaTOB OOYYEHHs I€OMETPUM B HAINPABICHHU JMYHOCTHOTO DPa3BHUTHUSA
oOyuaronmxcsi, GopMUpoBaHUS (QYHKIIMOHAIBHOW MaTeMaTHYECKOW I'PaMOTHOCTH, M3y4YEHHS APYTUX Y4eOHBIX IUCIUIUINH.
Pa3ButHe y 0OydaroIIMXcsi NMPaBWIBHBIX IPEJICTABICHUA O CYIIHOCTH M IIPOUCXOXICHHH TI'€OMETPHYECKUX aOCTpaKLUH,
COOTHOIIECHUH pEeajJbHOTO M HICANBbHOTO, XapaKTepe OTPaKEHHs MaTeMaTHUecKOW HayKOW SIBICHUH M INPOLECCOB PEaJbHOIO
MHpa, MECTE€ T'€OMETPUH B CHUCTEME HayK W POJM MaTEMaTHYCCKOrO MOJEIUPOBAHMSA B HAYYHOM IO3HAHUM U B IPAKTHKE
crocoOCTBYeT (HOPMHPOBAHHIO HAYyYHOTO MHPOBO33PEHMS YYAIIMXCS, a TaKXKe KauyecTB MBIIUICHUS, HEOOXOIMMBIX IJIS
aJlanTaluy B COBPEMEHHOM OOIIECTBE.

T'eomerpus aBmsiercss oqHUM U3 0a30BBIX NPEAMETOB HA YPOBHE CPEIHETO OOIIEero 00pa3oBaHMs, TaK Kak oOecrednBaeT
BO3MOYXHOCTb U3Y4EHHUS KaK JUCLUIUINH €CTECTBEHHO-HAYYHOH HANPaBICHHOCTH, TaK U T'YMaHUTapHOM.

Jloruyeckoe MblluIeHHe, GopMUpyeMoe MPU U3YYEHUH O00YYAOIMMHUCS TTOHSATHHHBIX OCHOB T€OMETPHH H IOCTPOCHHUU
LETIOYKH JIOTHYECKUX YTBEP)KACHHH B XOJE PEIICHUS '€OMETPHYECKHX 3a/1ad, YMEHHE BBIIBHIATh U ONPOBEPraTh THIIOTE3BI
HENOCPEICTBEHHO UCIOIB3YIOTCS IIPU PEILICHUH 33/1a4 €CTECTBCHHO-HAYYHOT'O IIMKJIA, B YACTHOCTHU U3 Kypca (QH3HKH.

VYMeHHe OpHEHTHPOBATHECS B MPOCTPAHCTBE UIPACT CYHIECTBEHHYIO POJB BO BCEX OOJACTAX ASSATENHHOCTH UeNIOBEKa.
OpueHTaIys YeloBeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €r0 COLUATBHOTO OBITHA, (popMa OTpaKeHUs
OKPY)KAaloLIero MHpa, YCJIOBHE YCICIIHOTO IO3HAHWS W aKTUBHOIO IIpeoOpa3oBaHUs JeHcTBUTENbHOCTH. OnepHpoBaHHe
HPOCTPAHCTBEHHBIMH 00pa3aMH OOBEIUHSACT pasHble BHABI yYeOHOW M TPYHOBOH JESATENBHOCTH, SBISICTCS OJHUM U3
Hpo(eCCHOHAIBHO BaXHBIX KayeCTB, IOITOMY aKTyajlbHa 3afada (GOpMHUpOBaHHMS y OOYHAIOIIMXCS INPOCTPAHCTBEHHOTO
MBIIUICHAS] KaK Pa3HOBUIHOCTH OOpPa3sHOTO MBIIIICHHS — CYINIECTBEHHOTO KOMIIOHEHTa B ITOJrOTOBKE K IIPAKTHYECKOU
JEATEILHOCTH 10 MHOTMM HAIIPABIICHUSM.

Llenp ocBoeHus mporpamMMsl yaeOHoro kypca «['eomeTpusi» Ha 6a30BOM ypoBHE 00y4deHUs — 00IIeoOpa3oBaTebHOE
OOIIEKyIbTYpHOE pa3BHTHE OOydYaloOmmMXcs dYepe3 oOecredeHHe BO3MOXKHOCTH TIPHOOPETEHHS W HCHOJIB30BaHUS
CHCTEMAaTHUECKUX I€OMETPHUYECKHX 3HAHMW M AEHCTBHH, CENH(UYHBIX T€OMETPHUH, BO3MOXHOCTH YCHEUIHOTO MPOJOJIKEHHS
00pa3oBaHusl MO CHIENUAIBHOCTSIM, HEe CBSI3aHHBIM C MPUKIIAIHBIM HCIIOJIb30BAHIEM I'€OMETPHHU.

TIporpamma no reoMeTpun Ha 6a30BOM YPOBHE NpeHa3HAauYCHA ISl OOYUYAIOIINXCS CPETHEH IKONIBI, HE UCIIBITHIBABIINX
3HAYHUTENILHBIX 3aTPYAHCHHUN Ha YPOBHE OCHOBHOTO 00mIero obopasoBanus. Takum o0pazom, oOyuaromuecs Ha 0a30BOM YpOBHE
JIOJDKHBI OCBOMTH OOLIME MaTeMaTHYeCKHe YMEHHs, CBA3aHHbIC CO CHELM(MKON TeOMETpUH M HEOOXOAUMBIC JUIS JKH3HH B
coBpeMeHHOM ofiectBe. Kpome 3TOro, OHH UMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETpHUIO 0ojiee IiTyOOKO, eCliM B JalbHEHIIeM
BO3HHMKHET HEOOXOIMMOCTh B TEOMETPHYECKUX 3HAHUAX B MPOGECCHOHABHOI AESTENBHOCTH.

JloCTHKeHUE LEeaH OCBOEHMS IPOrpaMMbl OOECIIeYMBAEeTCsl PEIICHHEM COOTBETCTBYIOIMX 3anad. [IpHopuTeTHBIMU
3aauaMH 0CBOEHUs Kypca «['eomerpum» Ha 6a30BoM ypoBHE B 10—11 Kiaccax sSBISIOTCS:

e hOpMHpPOBaHHE MPEJICTABICHUS O TEOMETPHM KaK YacTH MHPOBOM KYJIbTYypbl M OCO3HAaHHE €€ B3aMMOCBS3H C

OKPY’KaIOIIIMM MUPOM;
® (hOopMHpPOBaHHUE MPECTABICHUS O MHOTOIPaHHUKAX M TeJaX BpALICHUS KaK O BAKHEHIIMX MaTeMaTHYECKUX MOJCIIX,
MO3BOJISFOIIMX OIHCHIBATh M M3y4aTh PasHbIC SIBJICHUS OKPYXKAIOLIEro MUPa;

. d)OpMPIpOBaHI/Ie YMEHU paclioO3HaBaTh HA YEPTE}KaAX, MOACIIAX U B p€AJIbBHOM MUPE MHOT'OTPAHHUKU U TEJIa BPALLICHUS

® OBJIAJICHHE METO/IaMH PEIICHHS 3a/1ad Ha TOCTPOSHHUSI Ha U300paKEHHAX IIPOCTPAHCTBEHHBIX QUTYD;

. d)OpMPIpOBaHI/Ie YMEHUS ONIEPUPOBATHL OCHOBHBIMU MOHATHAMU O MHOTOTPAHHUKAX U TEJIaX BpAIEHUS U UX OCHOBHBIMU

CBOMCTBaMU;

® OBJAJICHHE ANrOPUTMAMH pELICHHS OCHOBHBIX THIOB 3a/1a4; (OPMUPOBAHHE YMEHHS IPOBOJMTH HECIOXKHbBIC
JIOKa3aTelIbHbIC PACCY)KACHHS B X0/I¢ PELICHHSI CTEPEOMETPHIECKHX 33/1a4 M 33/1a4 C IPAKTHUECKUM COZICPIKaHUEM;

® PDA3BUTHE UHTEJUICKTYaJIbHbIX U TBOPYCCKUX CHOCO6HOCTCI>’I O6yan'OU_lHXC$[, MO3HABATCILHOM AKTUBHOCTH,
HCCIIEZIOBATENIbCKUX YMEHHUN, KPUTUYHOCTH MBIIIUICHHS;

o opmupoBaHre (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJCBaHTHOI TI'€OMETPHU: YMEHHE paclo3HaBaTh IMPOSBICHUS
IFCOMETPUYECCKUX HOHﬂTHﬁ, OG’I)G](TOB u SaKOHOMepHOCTeﬁ B pCAJIbHBIX JXKU3HCHHBIX CUTyallUdX U IPU HU3YUYCHUU
JPYTHX y4eOHBIX MPEIMETOB, MPOSBICHHS 3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIMpOBaTH HUX Ha S3bIKE
IFCOMETPUMU U CO3aBaTb 'COMETPHUUCCKUEC MOAECIIU, IPUMEHITH OCBOEHHBIH FeOMeT‘pI/IqCCKI/Iﬁ arnmnapat Jid pelICHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, UHTEPIPETUPOBATH U OLIEHNUBATE MTOJYYEHHBIE PE3YJILTATEI.

OTiHYnTENbHOW 0COOEHHOCTBIO TPOrPaMMBI SIBISETCS BKIIOUSHHE B KYPC CTEPEOMETPUH B Hadyaje ero M3y4eHus 3a/1ad,
peliaeMblX Ha YPOBHE HMHTYUTHUBHOTO IIO3HAHMS, M ONPENENEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, 4YTO



CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M IPOCTPAHCTBEHHOT'O MBIIIJICHHUS, CTUMYJIUPYET NPOTEKaHHE HHTYUTUBHBIX IPOLIECCOB,
MOTHUBUPYET K JalbHEHIIEMY U3yUEHHIO MpeIMeTa.

IIpennourenne oTHA&TCS HATTSAAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO €CTh TEOPETHYECKHUE 3HAHUSA HUMEIOT B
CBOEM OCHOBE YYBCTBEHHOCTb IPEAMETHO-IIPAKTHUUYECKON JeATENbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX IPEICTaBICHUN Y
y4Jamuxcsl B Kypce CTEpEOMETPHH MPOBOIUTCA 32 CUET peIIeHHs 3aJad Ha CO3JaHHe MPOCTPAHCTBEHHBIX 0Opa30B U 3a7ay Ha
OTIEPUPOBAHKE TPOCTPAaHCTBEHHBIMU oOpasamu. Co3maHune oOpa3a MPOBOJHTCS C OMOPO Ha HATNISAHOCTH, a ONEPUPOBAHUC
00pa3oM — B YCIOBHSX OTBJICUCHHS OT HATJISIAHOCTH, MBICJICHHOT'O H3MEHEHHUS €r0 UCXOIHOTO CONePIKaHHS.

OcHoOBHBbIE coaepxarenbHble TMHUN Kypca «['eomerpun» B 10—11 kimaccax: «MHororpanHukn», «IIpsMblie 1 II0CKOCTH
B mpocTpaHcTBe», «Tenma BpamieHus», «BekTopsl W KOOpPIWUHATHI B MPOCTpaHCTBEe». DOpMHUpPOBaHUE JOTHYCCKUX YMCHHUN
pacipenesnsieTcsi He TOJIBKO MO COAEpKaTeIbHBIM JIMHUAM, HO U [0 TOAaM 00yYeHHUS Ha yPOBHE CPEIHEro 00LIero 00pa3oBaHusL.

Conepxxanne 0Opa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaTaM OCBOCHHSA pabodell MmporpaMmbl,
pacrpenenaéHHBIM 10 roJaM O0y4eHUsl, CTPYKTYPHUPOBAaHO TaKUM 00pa3oM, YTOObI OBJIAJICHUE TEOMETPUUECKIMHU MOHATUAMH U
HaBBIKAMH OCYIICCTBIUIOCH MOCIEA0BATEIFHO M MOCTYMATENBHO, C COOMIOCHIEM MPHHITANA PEEMCTBEHHOCTH, YTOOBI HOBEIC
3HAHMA BKJIIOYAJIHCH B OOLIYIO CUCTEMY I€OMETPHYECKUX MPEICTABICHUI O0YyJaloIUXcs, pacliupsis U Yriayomsis e€, oOpasys
MIPOYHBIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha m3yuenne reomerpun otBoauTcs 2 yaca B Henmemo B 10 kimacce u 1 wac B Hemenmo B 11 kiacce, Bcero 3a aBa rona
o0yuenns - 102 y4eOHBIX Haca.

COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE IOHATHS CTepeoMeTpuu. Toduka, mpsMas, IUIOCKOCTh, NpOCTpaHcTBO. [loHATHE 00 aKCHOMaTHYECKOM
HOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUH U CICACTBUA U3 HUX.

BsaumMHoe pacnonoxeHue NpsMBIX B NIPOCTPAHCTBE: IepeceKarolluecs, napaulelbHble U CKPEIUBaIOIuecs IpsMbIe.
IlapannensHOCTh NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: MapajljicibHBIC IPSAMBIE B IPOCTPAaHCTBE; MapajUIeIbHOCTb TPEX
HOPAMBIX; MAPALUICAbHOCTh NPAMOM M INIOCKOCTH. YTIJIBl C COHAIIPABICHHBIMH CTOPOHAMHM; YIoJd MEXIYy IpPAMBIMU B
npoctpascTse. IlapamnensHOCTh IUIOCKOCTEH: HapalulenbHble IUIOCKOCTH; CBOWCTBA MapauleNbHBIX IIockocTeil. IIpocreiimue
MPOCTPAHCTBEHHBIE (DUTYPHI HA INIOCKOCTH: TETPa’p, KyO, Mapaienenune]; IOCTPOCHHE CEICHHH.

IlepneHauKyNIApHOCTh NPAMON U MJIOCKOCTH: MEPHEHIUKYISIPHbIE NpsIMble B IPOCTPAHCTBE, NPsAMbIEC NapajieibHble U
HNEPIEHIUKYISIPHBIE K INIOCKOCTH, IPU3HAK NEPIEHAUKYISIPHOCTU IPSIMOM U IUIOCKOCTH, TEOPEMA O IPSAMON IEePIEHAUKYIIPHON
IUIOCKOCTHU. YTJIBl B IPOCTPAHCTBE: YTOJI MEXY NPSMOM U MJIOCKOCThIO; ABYTPAaHHbIM YToJ1, TMHEHHBII yrosl ABYyIpaHHOro yria.
TlepnienmuKynsip ¥ HAKIOHHBIE: PACCTOSHHE OT TOYKHU IO IIIOCKOCTH, PACCTOSHHE OT MPSAMOI 10 INIOCKOCTH, IPOSKIUS GHUTYPHI
Ha IUIOCKOCTb. IlepneHauKynsapHOCTh IMJIOCKOCTEH: MpHU3HAK IEPHEeHAUKYJSPHOCTH ABYX IUIockocTeil. Teopema o Tpéx
HNEepHEeHIUKYIIAPAX.

MHororpaHHUKH

IloHsATHE MHOTOTrpaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOTOTPAaHHUKA, BBITYKIJIbIE U HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA. [Ipu3Ma: N-yroiabHas MpHU3Ma; TPaHW W OCHOBAHUS IPH3MBI; MIPSAMasi U HAKJIOHHAS IPH3MbL;, OOKOBast U MONHAS
MOBEPXHOCTh Npu3Mbl. [lapamnenenumnes, NpsMOYyroibHbIN NapajulesenuIes U ero cBoicTaa. [lupamuaa: N-yroapHas nupamuia,
TPaHN M OCHOBAHHE NMHPAMHIBL; OOKOBasi M IOJHAS MOBEPXHOCTH MMPAMUABL; IPaBUIbHASA M yCeUSHHAs MHpaMHa. DIEMEHTHI
npu3Mbel U nupaMmufbl. IIpaBuiibHBlE MHOTOIpAaHHUKH: IIOHSATHE IPABUIBHOIO MHOTOTPAHHMKA; IpaBWIbHAas MNpU3Ma U
NpaBWIbHAs NHMPaMHIA; TPAaBUIIbHAS TPEyroJibHas MUpaMUa M TPaBUIBHBIA TeTpadap; KyO. IIpencraBieHue O HpaBHIIBHBIX
MHOTOTPaHHHUKAX: OKTadJIp, JOAEKasaAp U nkocasap. CedeHus IpH3MbI U THPaMUJIBL.

Cummerpuss B IIPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOUKH, MNPSIMOH, MJIOCKOCTH. OJEMEHThl CUMMETPUU B
nupaMUIaxX, Hapajulelenuneaax, IpaBUIbHBIX MHOTOTPAaHHHUKAX.

BrluncieHre 3JeMEHTOB MHOTOTPAaHHUKOB: pE&Opa, auaroHand, yribl. Ilnomans OOKOBOH MOBEPXHOCTH M IOJHOU
MOBEPXHOCTH TIPSIMOH NPHU3MBI, IUTOMIANb OCHOBAHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpsiMOil mpu3mel. [lnomans 6okoBoit
MIOBEPXHOCTH U MMOBEPXHOCTH MPABUIIBHON MUPaMH/IbI, TEOpEMa O IUIOLIau yceuéHHoi nupamusl. [ToHsTue 06 06béme. OOBEM
HMUPaAMUJBL, TPU3MBL.

TTono6usIe Tena B mpocTpancTBe. COOTHOIICHNUS MEXKTy IIOIIA/IMU TIOBEPXHOCTEH, 00bEMaMH ITOJOOHBIX TEl.

11 KJIACC
Tena BpameHus
Iumuaaprdeckas MOBEPXHOCTh, 0Opa3yloIlie MWIMHAPHIECKOH IMOBEPXHOCTH, OCh IMIMHAPUYECKOH IOBEPXHOCTH.
LlunuHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTD, 00Opa3yoIasi U OCh; MJIOIA(b OOKOBOM M ITOJIHOH MOBEPXHOCTH.
KoHnnveckas moBepXHOCTh, 00pa3yolire KOHMIECKOi MOBEPXHOCTH, OCh M BEpIIMHA KOHHYECKOH noBepxHocTH. Konyc:
OCHOBAaHHE W BepIIMHA, 00pa3yromias U OCh; IUIOMALs OOKOBOI M MOTHONH MOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opa3ylolue H
BbICOTA, OCHOBAHHUA U OoKOBast IMOBEPXHOCTD.



Coepa u map: ueHTp, paauyc, 1MaMeTp; IIOLaab NoBepXHocTH chepbl. B3anmMHoe pacnonoxenue cdepsl U MI0CKOCTH;
KacaTeJbHas INIOCKOCTH K cdepe; IIoImans chepsl.

M3obpakeHue Ten BpalleHus Ha INIOCKOCTU. Pa3BEépTka UIMHIpA U KOHYCA.

KomOuHamuu Tenm BpalleHHWs M MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA OKOJIO chepsl; cdepa, BIHUCAHHAST B
MHOTOTPaHHHUK, WM TEJIO BPaLCHUs.

Tlonstne 06 o6wéMe. OcHOBHEIE CBOiicTBa 00BEMOB Ten. Teopema 00 00BEME NMPSIMOYTOJLHOTO MapauleNienuena u
crenctBus U3 He€. O0bEM HmMHApa, KoHyca. OOBEM 1mapa u wiomans chepsl.

TTono6usle Tena B mpocTpancTBe. COOTHOIICHNUS MEXKTy IIIOIIA SIMU TIOBEPXHOCTEH, 00bEMaMHU MMOJOOHBIX TelI.

CeueHnst mwnuHApa (TMApaJUTENIbHO W TIEPIEHANKYISIPHO OCH), CEYeHHs KOHyca (TapajulellbHOe OCHOBAHHIO U
MPOXOJsILee Yepe3 BEPIINHY), CEUCHUSI MIapa.

BekTopbI 1 KOOPANHATHI B MPOCTPAHCTBE

Bektop Ha mimockoctH M B mpocTpaHcTBe. CHOXKEHHE M BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIO.
Paznoxkenne BekTopa MO TpEM HEKOMIUIAHApHBEIM BekTopaM. [IpaBmino mapamienenunena. Pemenue 3amad, CBSI3aHHBIX C
pUMEHEHHEM TPaBUI AEHCTBHI ¢ BekTopamu. [IpsMoyronpHas cucTeMa KOOpAHMHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpA.
IIpocreiimme 3a1auu B KOOpAWHATAX. YTONI MeXIy BekTopamu. CKaysipHOE IPON3BEICHUE BEKTOPOB. BEIMHCIICHHE YTIIIOB MEXIY
HPSIMBIMH U IIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBII METO/ ITPU PELIEHUH F€OMETPUIECKHX 3a/1a4.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOSHUS ITPOrpaMMBI y4eOHOTO TIpeMeTa «MaTeMaTHKay) XapaKTepU3yTCs:

I'paxnganckoe BocUTAHHE:

c(hOpPMHUPOBAHHOCTBIO I'PAXKTAHCKOI MO3MIMHU 00ydJaromerocs Kak aKTHMBHOTO M OTBETCTBEHHOT'O WIEHA POCCHICKOTO
o0IecTBa, MPEJICTAaBICHHEM O MAaTEMAaTHYECKMX OCHOBAaX (YHKIMOHHPOBAHUS Pa3UYHBIX CTPYKTYp, SBICHHH, NPOIERYp
TpaXIaHCKOro ofmecTBa (BBIOOPHL, OMPOCHI W TIp.), YMEHHEM B3aUMOACHCTBOBATH C COIHMAIGHBIMH HHCTUTYTaMU B
COOTBETCTBUH C UX (QYHKIHSIMH U Ha3HAYCHHEM.

IMaTpnoTnyeckoe BOCHUTAHHE:

c(hOpPMHUPOBAHHOCTBIO POCCHHCKON I'payKITAaHCKOH MICHTHYHOCTH, YBOXCHUS K IPOILIOMY U HACTOSIIEMY POCCHHCKOM
MaTeMaTHKH, [IEHHOCTHBIM OTHOIICHHEM K JOCTIKEHUSIM POCCHHCKHMX MaTeMAaTHKOB M POCCHHUCKON MaTeMaTHYeCKON IIKOJIBI, K
HCIIOIb30BAHUIO 3THX JTOCTIDKCHUH B IPYTUX HayKaX, TEXHOJIOTHSX, chepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMUS:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja; copMHPOBaHHOCTHIO HPABCTBEHHOI'O CO3HAHMS, ITHYECKOTO
MOBEJICHUs, CBSI3aHHOTO C MPAKTHYECKUM ITPUMEHEHUEM JOCTIKCHUH HAayKH M JIeITeIbHOCThIO YUEHOTO; OCO3HAHHEM JIMYHOTO
BKJIaJIa B IOCTPOEHHE YCTOWYNBOTO OYIyIIero.

JcTeTHYECKOE BOCTUTAHHE:

JCTETUYECKHM OTHONIEHHEM K MHpY, BKIIOYas JCTETHKY MAaTeMaTHIeCKHX 3aKOHOMEPHOCTeH, O0OBEeKTOB, 3ajad,
pelIeHHH, paccy K IeHHIT; BOCTIPUUMYHMBOCTBIO K MAaTEMAaTHYECKUM acleKTaM Pa3IMuHbIX BUIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHME:

c(OpMHUPOBAHHOCTBIO YMEHHsSI NPUMEHATh MaTeMaTHYEeCKHe 3HAHMS B MHTEpecax 3/I0pOBOr0 M 0Oe3omacHoro obpasa
JKH3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JJ0POBBIO (30pOBOE IHMTaHWE, COATaHCUPOBAHHBINA PEXKHUM 3aHATHI U OT/bIXa,
perymspHas (u3mdeckas aKTHBHOCTB); (DM3HYECKOTO COBEPIICHCTBOBAHUS, IIPU 3aHATHAX CHOPTHBHO-03J0POBHTEIHHOM
JIeSTENBHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM I[EHHOCTH TPYAOJIOOMS; MHTEPECOM K Pa3iIMyuHBIM cdepaM NpodhecCHOHATBLHON
JeATeIbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MPII0KEHNUSIMH, YMEHHEM COBEPIIaTh OCO3HAHHBIN BEIOOp Oyaymel mpodeccun
U PEaNN30BBIBATH COOCTBEHHBIC >KM3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MareMaTHYeCKOMY OOpa30BaHHMIO M
caM000pa30BaHMIO HA TIPOTSDKEHHM BCEH JKU3HM; TOTOBHOCTBIO K AKTHBHOMY YJYAacTHIO B DPEIICHHH TNPAaKTHIECKHX 3agad
MaTeMaTHIeCKOH HalpaBJICHHOCTH.

JKO0JIOTHYECKOoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKOH KyIbTYpHl, TIOHUMAaHHEM BIMSHUS COIHAIBHO-YKOHOMHUYECKUX IIPOLECCOB Ha
COCTOSIHHE TIPHPOTHOM M COIMAIbHOW CPEeZIbl, OCO3HaHHEM III00AIbHOIO XapaKTepa SKOJOTHUECKUX MpolieM; OpHeHTanuel Ha
NpUMEHEHHe MaTeMaTHYeCKHX 3HAHWH JUIl pelleHHs 3aJad B 0oONacTH OKpYKaromeH cpeiapl, IUIAHUPOBAHMS IOCTYIKOB M
OILIEHKH UX BO3MO>KHBIX TIOCIEICTBUM Ul OKPY>KAIOLEN CPENBI.

ILleHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOM
NPaKTUKH, IOHUMaHUEM MaTeMaTHYeCKOM HAayKHU Kak C(bepbl YeJIOBEUCCKOU JACATCIIBHOCTH, 3TAIlOB eé Pa3BUTUA U 3HAYUMOCTHU
JUISL Pa3BUTHS IIUBIJIM3AIMN; OBJIAJIEHUEM SI3BIKOM MAaTEMaTHKH M MaTeMaTHIECKON KyIbTypoH Kak CPEeACTBOM IO3HAHUS MHUpA;
TOTOBHOCTBIO OCYIIECTBJIATH NPOCKTHYIO U UCCIIEA0BATEIILCKYIO ACATEIIbHOCTE MHANBUAYAJIBHO U B I'PYIIIIEC.

METAINPEJIMETHBIE PE3YJIbTATBI
MertanpenMeTHble  pe3yNbTaThl OCBOCHMSI INPOTpaMMbl  ydyeOHOro mpeamera «MareMaTHkay XapaKTepH3YHOTCS
OBIIAZICHUEM YHHUBEPCATBHBIMUA HO3HAGAMENbHBIMU  OelicNBUAMU, YHUBEPCANbHOIMU ~KOMMYHUKAMUBHLIMU  OeliCIBUAMU,
VHUBEPCATIbHBIMU Pe2YNAMUBHBIMU OCUCMEUAMU.



1) Vuueepcanvhvie nosnasamensmwle Oeiicmeus, obecneuugaiom Gopmuposanue 6a308biX KOSHUMUBHBIX NPOYECCO8

obyualowuxcs (oceoenue Memoo08 NO3HAHUSL OKPYICAIOUe20 MUpd; NPUMeHeHue N0SUYeCKUX, UCCIe008amenbCKux onepayuill,
ymenuil pabomams ¢ ungopmayuet).

Bba3oBrble Jjornueckne aeiicTBus:

® BEIABISITh U XapaKTEpU30BaTh CYIICCTBEHHbIC MPU3HAKKA MaTEeMAaTHYECKHX OOBEKTOB, MOHATHH, OTHOIICHHH MEXAY
MOHATUSIMH, (OPMYITHPOBATh OIMPEACICHHUs TIOHATHH; YCTaHABIMBATh CYIIECTBEHHBIH MPHU3HAK KIIACCH(DUKALIUH,
OCHOBaHWUSI JUIsl 00OOIICHUS U CPAaBHCHHS, KPUTSPUH POBOJAUMOTO aHAITN3a,

® BOCIIPUHUMATh, (OPMYIHPOBATh M NPEOOPa3OBBIBATh CY)KICHUS: YTBEpIAHUTEIbHBIC M OTPULATENbHBIC, CAUHUYHBIC,
YacTHBIE U OOIIHE; YCIOBHBIE;

® BBISBIISITh MAaTEMAaTHYCCKHE 3aKOHOMCPHOCTH, B3aHMMOCBS3H M NPOTHUBOPEYHS B (haKTaxX, JNAHHBIX, HAONIOACHUSX U
YTBEPXKACHUSX; MpejIaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U IMTPOTUBOPEUU;

e feflaTh BBIBOABI C  HCIOJNB30BAaHHMEM 3aKOHOB JIOTHKH, JAEOYKTHBHBIX M WHAYKTHBHBIX YMO3aKIIOUCHHUH,
YMO3aKJIIOUEHHUH 110 aHAJIOTHH;

® MPOBOJIUTH CaMOCTOSITCIEHO JIOKA3aTEIbCTBA MATEMATHYCCKHX YTBEPXKICHUH (IpsAMBIE W OT MPOTHBHOIO),
BBICTPaNBaTh apryMEHTAIMIO, IPUBOAUTH HPUMEPHI U KOHTPIPHMEPBL; 0OOCHOBBIBATh COOCTBEHHBIE CYXICHHS H
BBIBOJIBL;

® BBIOMpAaTh croco0 pelieHus y4eOHOHN 3amaun (CpaBHHBATH HECKOJIBKO BAapUAHTOB PEIICHHUS, BHIOMpATh Hauboiee
MOIXOISIIN ¢ YIETOM CaMOCTOSTEIIHLHO BBIICIICHHBIX KPUTEPHEB).

ba3oBble ncciienoBaTelbCKUe AeiicTBHSA:

® JCIOJIb30BaTh BOMPOCH! KaK HCCIIEAOBATEIbCKAN MHCTPYMEHT MO3HAHUS, (HOPMYIHPOBATH BOMPOCH], (HUKCHPYIOIIHE
MPOTHUBOpEUHE, MPOOJIEeMy, YCTAHABINBATh UCKOMOE M JaHHOE, ()OPMHPOBATH THUIOTE3Y, apIyMEHTHPOBATH CBOIO
MTO3HIIMIO, MHECHHE,

® MPOBOJUTH CAMOCTOSITCJIBHO CIUIAHMPOBAHHBIA HSKCIEPUMEHT, HWCCICIOBaHHE IO YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTU4ecKoro OOBEKTa, SBICHHS, IPOLECCa, BBIIBICHHIO 3aBUCHMOCTEHl MEXIOy OOBEKTaMH, SBICHUSIMH,
MPOIIECCaMHU;

® CaMOCTOATEIHHO POPMYIUPOBATH 0OOOIIEHNS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCICTIOBAHMYS,
OIIEHMBATH IOCTOBEPHOCTH MOJYYCHHBIX PE3YJILTATOB, BHIBOJIOB M 000OIICHHIA;

® NIPOTHO3UPOBATh BO3MOJKHOE PA3BHTHE INPOLECCA, a TAKXKE BBIABHIATH IMPEINOJIOKEHUS O €ro Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

® BBEIABIAITH Je(PUINTE HHPOPMAINH, TAaHHBIX, HEOOXOAUMBIX IJIsl OTBETA HA BOIPOC U [UIS PEIICHHS 33/1a4H;

® BBIOMPATh HHGOPMAITUIO U3 UCTOYHUKOB PA3JIUUHBIX THIIOB, aHATU3UPOBAThH, CHCTEMATH3UPOBATh U HHTCPIPETUPOBATH
HHPOPMAIIHMIO PA3THYHBIX BUIOB U OPM MPEICTABICHUS;

® CTPYKTYpUpPOBaTh HH()OPMAIIUIO, IPECTABIITE €€ B Pa3IUUHBIX (OpMax, HILTIOCTPUPOBATH TPadUIECKH;

® OICHWBATh HaJEKHOCTh MHPOPMAIINH TT0 CAMOCTOSTEIBHO CHOPMYITHPOBAHHBIM KPHUTEPHUIM.

2) Vuueepcanvuvle KommyHuKamuenwle Oelicmeus, 00ecnequsaonm CcOoOpMUPOSAHHOCHb COYUAIbHBIX HABLIKOG

00yUaOWUxCs.

Oomenne:

® BOCTIIPHHUAMATh U (HOPMYJIHPOBATH CYKACHHS B COOTBETCTBUU C YCIOBHSIMH W IEISAMH OOIICHHUSA; SCHO, TOYHO,
IPaMOTHO BBbIPaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTaX, aBaTh MOSICHEHHS 10 XOAY PEIICHUS
3a/1aui, KOMMEHTHPOBATh TOJTyUYEHHBIH Pe3yIbTaT;

e B xole OOCYXIeHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKJAaeMOH TeMbl, NPOOJEMBbI, pelacMoi 3aJadqd,
BBICKa3bIBATh WJICH, HAIICJICHHBIC HA TMOKWCK PEIICHHUS; COMOCTABISATH CBOHM CYXACHHS C CYXACHHSIMH APYTHX
YYaCTHHUKOB JHajiora, OOHapyKWBaTh pa3liMuhe M CXOJCTBO TIO3WIMIA; B KOppeKTHOW ¢(opme dopMymupoBarh
pa3HorIacusi, CBOM BO3pakeHNS;

® MPENCTaBIATh PE3yIbTAThl PEIICHHS 3a/1a4d, SKCIEPUMEHTA, HMCCIEAOBAHUsA, MPOEKTa; CAMOCTOATENHFHO BBIOMPATH
(hopmar BBICTYIIICHHUS ¢ YIETOM 33184 MPE3CHTAIH U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBO:

® IOHUMATh M HUCIIOJB30BATh MPEUMYIIECTBA KOMAHIHOW M WHIWBHIYaJIbHON pabOTHI MPH PELICHUH YYeOHBIX 3a1ad;
MPUHUMATP [EJIb COBMECTHOH JIESATEIBHOCTH, TNIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM pabOThI, pacTipeeNsiTh BUABI
paboT, T0roBapuBaTHCs, 00CYXKIAaTh MPOLIECC U PE3yNIbTaT paboThl; 000011aTh MHEHHST HECKOJIBKHX JIIO/ICH;

® y4acTBOBATh B IPYIMOBBIX opMax padoThl (00CyxkIeHNsI, 0OMEH MHEHHUI, «MO3TOBBIE IITYPMBI» H WHBIE); BBITOTHATH
CBOIO 9acTh pabOTHI U KOOPMHUPOBATH CBOU JICHCTBUS C APYTHMMHU YWICHAMH KOMaH/IbI; OIICHUBATh KAYECTBO CBOCTO
BKJIaJIa B OOLIMI POYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM Y4aCTHUKAMH B3aUMOJICUCTBUSL.

3) Vuusepcanvuvle pezyrsmuensie Oeiicmsus, obecnevugaiom (GopmMuposaHiue CMblCIO8bIX YCMAHOBOK U JCUZHEHHbIX

HABBLIKOB TUYHOCHIU.

Camoopranusanmsi:

® COCTaBJIAITH IUIAH, AITOPUTM PELICHHS 38]1a49H, BEIOUPATH CII0CO0 PEIICHHS ¢ YIETOM UMEIOIIMXCSl PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEM, ApryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PELICHHH C YIETOM HOBOM
HH(bOPMaIIUH.



CaMOKOHTPOJIb:

® BIaNeTh HABBHIKAMHU II03HABATCIILHOM pPE(QUIEKCHH KaK OCO3HAHMS COBEPINAEMBIX JACHCTBHH M MBICIUTEIBHBIX
MPOLECCOB, UX PE3yJIbTaTOB; BIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIISI TPOIIECca U pe3yiabTaTa PeIIeHUs
MaTeMaTHYeCKO# 3a/1auu;

® [IPEABUICTH TPYJHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PENIEHUHN 33a4d, BHOCUTH KOPPEKTHBHI B JIITEIHHOCTD Ha
OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HAHJEHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBHE pEe3ylbTaTa IENM U YCIOBHUSM, OOBSCHATH HMPUYHHBI IOCTIDKEHUS WM HEIOCTIDKEHUS
pe3yIbTaTOB JEsATeIbHOCTH, HAXOAUTD OMMOKY, TaBaTh OL[EHKY IPHOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBaTh MOHATHAMU: TOUKA, IPSAMAast, INIOCKOCTb.

IIpuMeHSTH aKCHOMBI CTEPEOMETPHH U CIISCTBHS U3 HUX IIPU PELICHHN F€OMETPHIECKHX 3a1ad.

OnepupoBaTh MOHATHAMU: NAPAILIETBHOCTD M IEPHEHIUKYIIPHOCT NPSIMBIX U INIOCKOCTEH.

KnaccngunupoBats B3anMHOE pacloNoKeHUE PSIMBIX M INIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh HMOHATHAME: ABYIPaHHBIH yroJ, TpaHM JBYTPAaHHOTO Yria, peOpo ABYIPaHHOTO YIJa; JIMHEHHBIH YToi
JIBYTPaHHOTO yIJIa; TpayCcHasi Mepa JABYTPAHHOTO YIJia.

OmnepupoBaTh MOHSITUSIMH: MHOTOTPAHHUK, BBIIYKJIBIH M HEBBINYKJIBIH MHOTOTPaHHHK, 3JEMEHTHl MHOTOTPAaHHHUKA,
HpaBUIbHBIH MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BH/IbI MHOTOI'PAaHHHUKOB (TMTUpaMuU/ia; IpU3Ma, IpsSMOYTOJIBHBII Hapasuiesenunes, Kyo).

KiaccupuuupoBaTh MHOTOTPAHHHMKH, BBIOMpas OCHOBaHMS JuIl KiacCM(GUKAUUM (BBITYKJIbIE ¥ HEBBIIYKIIBIC
MHOTOT'PaHHHKH; MTPAaBHJIbHBIE MHOTOTPAaHHHUKH; IPSIMBbIE U HAKJIOHHBIE TPU3MBI, TTapaJUIeIeIHIIC b ).

OnepupoBaTh MOHATHAMU: CEKYIIAst ITIOCKOCTh, CEYCHUE MHOTOTPAHHHKOB.

OOBSCHATH NPHHIIUIIBI TOCTPOCHHUS CEYCHUH, HCTIONB3YS METOJL CIIC/IOB.

CTpouTh CeYeHHs MHOTOTPAHHUKOB METOIOM CIIEJIOB, BEIIIOJIHATE (BEIHOCHBIC) IUIOCKUE YEPTEXKHU U3 PUCYHKOB ITPOCTHIX
00BEMHBIX QUTYp: BUI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXJCHHE T€OMETPUYSCKUX BEIMYMH IO 00pa3liaM WM ajiropuTMaM, NPHMEHsSS W3BECTHBIC
AQHAJIMTHYCCKUE METOJBl IIPU PEIICHUH CTaHJApPTHBIX MAaTeMAaTHYECKHX 3aJad Ha BBIYMCICHHE DPACCTOSIHHH MEXIY IBYMS
TOYKaMH, OT TOYKH JI0 TIPSIMOH, OT TOYKH JI0 INIOCKOCTH, MEX/y CKPEIINBAIOIIUMHUCS IPSMBIMH.

Pemath 3aaud Ha HAaXOXK/ICHHE T'€OMETPHYECKHMX BENMYMH MO 00pas3liaM WM ajJrOpUTMaM, HPHMEHssS HM3BECTHBIC
AQHAJIMTHYCCKUE METO/IBI IIPU PEIICHUM CTaHAAPTHBIX MAaTEMaTHYECKHX 3a/1ad Ha BBIYUCIICHUE YIIIOB MEXKY CKPCIMBAIOIIMMUCS
HPSMBIMH, MEXKIY MPSIMOI U IIIOCKOCTBIO, MEXXKAY TUNIOCKOCTSMH, IBYIPaHHBIX YTJIOB.

Berauciate 00bEMBI M TUIOIIAAH TTOBEPXHOCTEH MHOTOIPaHHHKOB (IpH3Ma, NMHUpaMHAa) C MpPHUMEHeHHeM (opMmyI;
BBIYHCILITH COOTHOLICHHST MEXXAY TUIOIMIAAIMH IIOBEPXHOCTEH, 00bEMaMH T0T00OHBIX MHOTOTPAHHHUKOB.

OnepHpoBaTh NOHATHSMHU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CUMMETPHH; IIEHTP, OCh M IUIOCKOCTh
CHUMMETpPUH (HUTYPHI.

V3Bnekars, npeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HH(GOPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (GHrypax,
NPE/ICTAaBICHHYIO Ha YePTeKaxX U PHUCYHKaX.

IMpumMeHsATh reoMeTpuyecKkre (axThl IS PELICHUS] CTEPEOMETPHYECKHUX 3a]ad, MPEIIoaraolnX HECKOJIbKO ILIaroB
pEIICHNS, €CIIN YCIOBHS IPUMEHEHHUS 3a/1aHbI B IBHOH (GopMme.

[TpuMeHATh NpoCTEHIINEe MNpPOrpaMMHBIE CPEACTBA M DIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMBI MHpPH pELIeHHH
CTEPEOMETPHUYECKHX 3a/1a4.

[TpuBOANTE MpHMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE M JKU3HHU, PACIIO3HABAThH NPOSBICHHE 3aKOHOB
TEOMETPHH B HCKYCCTBE.

[TpuMeHsTh MOJTyYeHHbIE 3HAHUS Ha MPaKTHKE: aHAIM3UPOBATh PEAIbHbIC CUTYAI[MH U NPUMEHSATh U3YUCHHBIE TIOHSATHS
B IpOIIECCE MOUCKA PELICHUsS MaTeMaTHYeCKH COpMYIMPOBAaHHOW MPOOIEMBI, MOJEIHPOBATh PEabHbIC CHTYallMHd Ha S3BIKE
TEOMETPHH, HCCIIEOBATh MOCTPOCHHBIE MOJCIH C MCIOJIb30BaHHEM I€OMETPUYECKUX MOHITHH M TeopeM, ammapara ajireopsl;
pemaTth NPAKTHICCKUE 3a1a4U, CBA3AHHBIC C HAXOXACHUEM I'COMETPUUYCCKUX BECIIMYNUH.

11 KJIACC

OneprpoBaTh MOHATHAMH: LIIHHAPUYECKas MOBEPXHOCTh, OOpa3yroIlue IIMHIPUIECKON MMOBEPXHOCTH; IMIIHHIP;
KOHHYECKast HOBEPXHOCTh, 00pa3yrolre KOHNIECKOH TTOBEPXHOCTH, KOHYC; cheprdecKas TOBEpXHOCTb.

Pacno3HaBaTh Tena BparieHus (LMIMHIP, KOHYC, cdepa U mmap).

OOBSCHATH CITOCOOBI TIOTYYCHHUS TEN BPAIICHHS.

KnaccuuimpoBaTh B3aMMHOE PacooXeHHe Chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATHAMH: IIAPOBOH CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTAa CErMEHTa; IApOBOM CIIOW, OCHOBaHHE
IIIAPOBOTO CJI0s, BHICOTA IIAPOBOTO CJIOST; [IIAPOBO CEKTOP.

Borunciisae 00EMBI M TUIOIIAIU TOBEPXHOCTEH TEJ BPAICHHUSI, TEOMETPHUYECKUX TEIT C TIPUMEHEHHEM (OPMYIL.

OmnepupoBaTh MOHSATHSIMU: MHOTOTPAaHHHUK, BITUCAHHBI B cepy M ONMUCAHHBIN OKOJO cdepbl; cdepa, BOHCAaHHAS B
MHOFOFpaHHI/IK WUJIA TCJIO Bpal_L[eHI/lﬂ.

BbIYrCIIATh COOTHOMIEHHS MEXTy IUIOLIA SIMU TOBEPXHOCTEH U 00bEMaMHU TTOTOOHBIX TEIL.



N300pakath n3y4aeMble GUIypbl OT PyKH U ¢ IPUMEHEHHEM TIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrImoHATE (BBIHOCHBIE) IIOCKHME YEPTEKH M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY, CHHU3Y;
CTPOUTH CEUEHHUS TEIl BPAIIECHHUSI.

W3Brnekars, HHTEPHIPETHPOBATh U IPeoOPa3OBEIBATE MH(GOPMAINIO O HMPOCTPAHCTBEHHBIX I'€OMETPHUYECKHX (UTrypax,
MpECTaBICHHYIO Ha YePTEeKaxX U PHCYHKAX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BboInonaHATE AeHCTBHSA CII0XKEHHS BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOXKEHUS BEKTOPA HA YUCIIO, OOBSICHIT, KAKUMU
CBOIicTBaMH OHH 00JIaJIAfOT.

IIpumeHsTH MpaBUIIO MapauIeeTnITe a.

OmnepupoBaTh NMOHATUSAMHU: JEKAPTOBBI KOOPIHWHATH B MIPOCTPAHCTBE, BEKTOP, MOIYNb BEKTOpPA, PAaBEHCTBO BEKTOPOB,
KOOPJUHATBI BEKTOPA, Yol MEKAY BEKTOpaMH, CKaSIpHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILIAHAPHBIE BEKTOPHL.

HaxoauTbs cymMMy BEKTOpPOB M MPOU3BEAECHHE BEKTOpa Ha YHCIIO, YIOJI MEXIy BEKTOpaMH, CKalIIpHOE MpPOU3BEICHUE,
packiIaabBaTh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IIOCKOCTh YPABHEHHEM B AE€KapTOBOI CHCTeMe KOOpAUHAT.

IIpumensTs reomerpudeckue (akThl TSI PEHICHHS] CTEPEOMETPHUYCSCKUX 3a/ad, MPEAINONATAoNINX HECKOJBKO IIaroB
PELLICHYS, €CIIN YCIOBHS IPUMEHEHNUS 3a/1aHbl B IBHOH (GopMme.

Pemats npocreiimue reoMeTpudecKkre 3a1a4u Ha MPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/a.

Pemare 3amaun Ha [OKa3aTeNbCTBO MAaTEMaTHYECKMX OTHOIIEGHMH M HAXOXXICHUE TEOMETPUYECKUX BEIMYHMH IO
o0pa3maM WM aIrOpUTMaM, IPHMEHsIST H3BECTHBIE METOABI IIPH PEIICHUH CTaHJAPTHBIX MATEeMAaTHUECKUX 3aad.

IIpumensaTs mpocreiiline NporpaMMHBIE CPEICTBA U IJIEKTPOHHO-KOMMYHMKAIMOHHBIE CHUCTEMBl IIPU PELICHUH
CTE€PEOMETPUUECKUX 3aad.

IIpuBonuTh ImpHUMeEpsl MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B NPHUPOJE U JKU3HU, PACIO3HABATh IPOSIBICHUE 3aKOHOB
TEOMETPHHU B UCKYCCTBE.

IIpuMeHsTH ONMyYEeHHBIE 3HAHNS Ha MPAKTHKE: aHAIW3UPOBATh PEaNbHbIC CUTYAI[H U MPUMEHATh U3YUCHHBIC TTOHATHS
B IIpoLiecce IOKCKA PEeIIeHHs MaTeMaTHYecKH copMyIHpOBaHHOI NMPOOIEMBI, MOJEINPOBATh peabHbIE CUTYallMH Ha SI3BIKE
TEOMETPHH, HCCIE0BaTh MOCTPOCHHBIE MOJIENU C MCIOIb30BAHMEM T'€OMETPHUUCCKUX MOHSITUH M TeopeM, ammapara aareOpsr;
pelaTh IpakTUYEeCKUe 3a1aul, CB3aHHbIE C HAX0XKAECHUEM IT'€OMETPUYECKIX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne JJIeKTpOHHBbIE (I pOBHIE)
HaumeHoBaHHUe pa3/iesioB M TeM MPOrPaMMbl KonTposbnbIe Ipakruyeckue
n/n Bceero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
1 BBenieHune B CTepeOMETPHIO 10
9 [IpsiMBIe ¥ TIIIOCKOCTH B IPOCTpaHCTBe. [1apaiensHOCTh MPSIMBIX H 12 1
IIOCKOCTER

3 [MepneHIUKyIAPHOCTD MPSIMBIX H INIOCKOCTEH 12
4 Y761 MY TPSMBIMH U IUIOCKOCTSIMA 10 1
5 MHororpaHHUKH 11 1
6 O0BEMBI MHOTOTPaHHUKOB 1
7 [loBTOpeHME: ceUeHNsI, PACCTOSIHUS U YTIIbI 4 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KJIACC

KoJymm4ecTBo yacos
Ne JJieKTpoHHbIe (L poBbIE)
HaunmenoBanmue pa3ienoB H TeM NPOrPaMMBbI KonTposbhble MpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThl

1 Tena BpauieHus 12
2 OOBEMBI TN 5 1
3 BekTops! 1 KOOPIMHATHI B IPOCTPAHCTBE 10 1
4 [loBTopenue, ob600mIEeHNEe, CHCTEMAaTH3AIHS 3HAHUH 7 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KonnuecTBo yacon DJIeKTPOHHBbIE
Nen/n Tewa ypoa KoHnTpoabHbIe IIpakTHYecKkue Hara uzyqenust tnpposhie
Bcero o0pa3oBaTeJibHbIE
pabdoThI padoThI pecypesi
OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA, TIPSIMast, IIIOCKOCTb,
1 npocTpancTBo. [IpaBuiia n300paxkeHHs1 Ha PHCYHKaxX: N300paKeHHS 1
IUIOCKOCTEH, apaIenbHBIX MPAMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka
9 IMonsTus: nepeceKaromuecst INIOCKOCTH, TepeceKaomuecs npsiMast 1 1
IIOCKOCTh
3 IMonsATus: nepecekaromyecs MIOCKOCTH, MEPECEKAOIUECS MpAMas 1 1
IUIOCKOCTD
4 3HaKOMCTBO C MHOTOTPaHHUKaMH, H300paXeHHe MHOTOTPaHHUKOB Ha 1
PHUCYHKAaX, Ha IPOEKLIMOHHBIX YepTexkax
5 HauvanbHble cBeieHNs 0 KyOe 1 mupaMu/e, UX pa3BePTkU u Mojenu. CedeHus 1
MHOT'OI'PaHHUKOB
6 HauvanbHble cBeieHNs 0 KyOe M THpaMuIe, UX pa3BEPTKU U MojenH. CeueHus 1
MHOTOTPaHHHUKOB
7 IMonsTie 06 akCHOMaTHYECKOM ITIOCTPOSHHUN CTEPEOMETPHHU: aKCHOMBI 1
CTEpeOMETPUU U CIIACTBUS U3 HUX
8 IMonsiTHe 06 aKCMOMAaTUYECKOM ITOCTPOCHUN CTEPEOMETPHHU: aKCHOMBI 1
CTEPEOMETPHH U CIIEACTBUS U3 HAX
9 IMonsTie 06 akCHOMAaTHYECKOM ITIOCTPOSHUN CTEPEOMETPHHU: aKCHOMBI 1
CTEpEOMETPUU U CIICACTBUS U3 HUX
10 IMonsiTHe 06 aKCMOMAaTUYECKOM ITIOCTPOCHHH CTEPEOMETPHHU: aKCHOMBI 1
CTEpEOMETPUU U CIICACTBUS U3 HUX
11 B3anMHoe pacrnionoxeHne MpsMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, 1
napauieTIbHBIC U CKPEIIUBAIOIINECS IPSIMBIE
12 [MapanneasHOCT MPSIMBIX M INIOCKOCTEH B IIPOCTPAHCTBE: MapauIeIbHbIe 1
NPSIMBIE B TPOCTPAHCTBE; MAPAJUIEIBbHOCTh TPEX MPSIMBbIX
13 [TapannensHOCTB MPSMBIX U IJIOCKOCTEH B IpocTpaHcTse: [lapaniensHocTh 1
MIPSIMOI! U TIIIOCKOCTH
14 VYTiIbl ¢ COHANPaBIEHHBIMY CTOPOHAMU 1
15 Yroa Mexny NpsiMbIMHU B IPOCTPAHCTBE 1




16 VYron Mex1y IpsSMBIMH B IPOCTPAaHCTBE 1

17 [NapamienpHOCTE MIIOCKOCTEH: MapalieNnbHbIe IIIOCKOCTH 1

18 CBoiicTBa napaneabHbIX IIIOCKOCTEH 1

19 [MpocTeiimme npocTpaHCTBEHHBIE (GUTYPHI HAa INIOCKOCTH: TETPAdIP, KyO, 1
napajuieNenunes

20 [Moctpoenue ceueHmit 1

21 IMoctpoenne cevenuit 1

29 Kontponbshas padora mo teme "[IpsMble 1 INIOCKOCTH B IPOCTPAHCTBE. 1
[TapannensHOCTS NPSIMBIX U ILIOCKOCTEH"

23 IMepreH UKy ISPHOCT NPSIMOM U INIOCKOCTHU: MEPIICHINKYISPHBIC TPSIMbIC B 1
HPOCTPAHCTBE

24 ITpsiMble TapasuienbHbIC U MEPICHANKYIISIPHBIC K INIOCKOCTH 1

25 ITpsiMble TapasuienbHbIe U MEPICHANKYIISIPHBIE K IIOCKOCTH 1

26 [Mpu3HaK NeprneHANKYIIPHOCTH MPSIMON M TIOCKOCTH 1

27 [Ipu3Hak neprneHIuKyISIPHOCTH NPSMON H TUIOCKOCTH 1

28 Teopema 0 PsAMOit ePIEHIUKYSIPHON TIOCKOCTH 1

29 Teopema 0 IpsSMO#i ePIeHUKYISIPHOM TIIOCKOCTH 1

30 Teopema 0 IpsSMO#i ePIeHIUKYIISIPHOM TIIOCKOCTH 1

31 IMeprieHUKYIAp U HAKIOHHBIC: PACCTOSHHUE OT TOUKH 0 IIIOCKOCTH, 1
paccTOsIHUE OT IPAMOH JI0 IIIOCKOCTH

32 IMeprieHUKYIAp U HAKIOHHBIE: PACCTOSHHUE OT TOUKH 10 IIIOCKOCTH, 1
paccTosiHUE OT MPAMOIA JI0 TIOCKOCTH

33 IMeprieHUKYISAp ¥ HAKIOHHBIC: PACCTOSHHUE OT TOYKH J0 IJIOCKOCTH, 1
paccTOsIHUE OT IPAMOH JI0 IIIOCKOCTH

34 IMeprieHMKyYIAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOUKH JI0 TUIOCKOCTH, 1
paccTosiHUE OT MPAMOIA /10 TIOCKOCTH

35 VYTl B IPOCTPAHCTBE: YTOJI MEXKY NPSIMOHN U IIJIOCKOCTBIO 1

36 JIByrpaHHBIi yron, TMHEWHBIH yros AByrpaHHOTo yria 1

37 JIByrpaHHBIi yron, TMHEWHBIH yro AByrpaHHOro yria 1

38 [leprieHAUKYIAPHOCTD MIOCKOCTEH: IPU3HAK MEPICHIUKYIIPHOCTH IBYX 1
IUIOCKOCTEN

39 ITeprieHIUKyISPHOCTD IUIOCKOCTEM: NPU3HAK MEPIICHANKYIAPHOCTH JIBYX 1
TIOCKOCTE

40 ITepreHUKyISPHOCTD IUIOCKOCTEM: NPU3HAK MEPIICHANKYIAPHOCTH JIBYX 1




IUIOCKOCTEH

41 Teopema 0 Tpéx NepHEHAUKYIIIPAX 1

42 Teopema 0 TpEX MepHEHAUKYIAPAX 1

43 Teopema 0 TpEX MepHEHANKYIAPAX 1

44 KonTponbsHas padora o tremam "[lepreHIUKyIIpHOCTD IPSIMBIX K 1
wIockocTeil" M "YTIIBl MEXAY MPSIMBIMU U TUIOCKOCTAMH"

45 INoHsiTHE MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOTOTPAaHHHUKA, BBITYKIIbIE 1
1 HEBBIITYKJIble MHOTOTPAaHHHUKH; Pa3BEPTKA MHOTOTPaHHHKA

46 [Mpu3ma: n-yronpHast pu3Ma; TpaHu ¥ OCHOBAHUS MPU3MBL; TIpsIMast 1 1
HaKJIOHHAsI IPU3MBbI; OOKOBas U MOJIHAs MOBEPXHOCTh MPU3MBI

47 [Mapannenenumnen, NpsMOYTOJIBHBIN MapauIeeIUel i ero CBOHCTBa 1

48 IMupamuga: N-yroabHast TUpaMUa, TPAaHA U OCHOBAHHE MUPaMHUIBI; OOKOBast 1
U TIOJIHAS TOBEPXHOCTh MUPAMU/IBL; TIPABUIIbHAS M YCEUEHHAS THPaMUIa
ITpaBunbHBIE MHOTOTPAHHUKH: MOHITHE IPABUIBHOTO MHOTOTPAaHHHUKA;

49 MIpaBWJIbHAS IIPH3Ma U NIPAaBUIIbHAS THPaMUJa; IPABUIIbHAS TPEYTOJIbHAS 1
MHpaMuJa U MPaBUIIBHBIN TETpasp; Kyo

50 IpencraBnenue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, OAEKadIP U 1
HKOCa3Ip.
CuMMeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCHTEIBHO TOYKH, TIPSIMOH,

51 IUTOCKOCTH. DJIEMEHTH CHMMETPHH B MTUPAMHIAX, apaJUIesenuIe ax, 1
MIPaBHIGHBIX MHOTOTPAaHHUKAX

52 Berancnenne aeMeHTOB MHOTOTPaHHUKOB: péOpa, TUaroHaiu, yribl 1

53 [Tnomane 60KOBOI TOBEPXHOCTH M MOJHOW OBEPXHOCTH MPSIMOM TIPU3MEI, 1
IUIONIAb OCHOBaHHMH, TeOpeMa 0 GOKOBOH MOBEPXHOCTHU MPSIMOiT IPU3MEI

54 [Tonrank 60KOBO OBEPXHOCTH U MTOBEPXHOCTHU MPABHIBHON MTUPAMUJIBI, 1
TeopeMa O TIONIa I OOKOBOI MOBEPXHOCTH YCEUEHHOW THPAMUIBI

55 KoHnTponpHas pabora no teme "MHororpanHukn" 1

56 IMonsiTre 06 00BEME 1

57 O0BEM mUpaMuIb! 1

58 O0BEM mUpaMuIb! 1

59 O0BEM THpaMUIBI 1

60 O0BEM THpaMUIBI 1

61 O0BEM IIPU3MBL 1

62 O0BEM IIPU3MBL 1




63 O0BEM IPU3MBI 1
64 KontponbsHas pabdora mo teme "OOBEMBI MHOTOTPaHHHKOB" 1 1
65 IMoBTOpenne, 06o0meHne cucTemMaru3anys 3HaHuH. [TocTpoeHue ceueHnii B 1

MHOTOTpaHHHKE

[ToBTopenue, 0000ImeHNE cHUCTeMAaTH3alMsI 3HaHUK. Brraucnenne
66 PacCTOSIHUI: MEXIy ABYMS TOUYKaMH, OT TOUKH IO MPSIMOMH, OT TOUKH IO 1

IUIOCKOCTH, MKy CKPEUTUBAIOLIMIMHUCS NPSIMBIMU
67 HWTtorosas koHTpoJbHas paboTa 1 1

[loBTopenue, 0600ImIeHHE CHUCTEeMATH3aLUsl 3HaHHH. Brrancienne yrios:
68 MEXKTy CKPEITMBAFOIIMMHUCS MPSIMBIMHU, MEXTY TIPSIMOH M TTIOCKOCTBIO, 1

JIBYTPAHHBIX YIJIOB, YTJIOB MEXKIY IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
11 KUIACC
KosnuecTBo yacos DJIEKTPOHHBIE
uupposbie
Ne n/m Tema ypoka Kontpoabnbie = IIpakTuyeckue Hata usy4enus
Bceero o0pa3oBaTebHbIe
padoThI padoThI
pecypcsl

1 Ccepa u map: eHTp, paauyc, TMaMeTp; IIOIa(b MOBEPXHOCTH chephl 1
9 B3anmMHoe pacronoxeHne chepsl 1 IIOCKOCTH; KacaTelbHas INOCKOCTh K 1

chepe; momans chepsl
3 Hzobpaxenue coepsl, mapa Ha miockocTH. CedeHns mapa 1
4 Lynmuaapudeckas MIOBEPXHOCTH, 00pa3yIomue HIHHIPUIECKOH 1

MOBEPXHOCTH, OCh LIVJIMHAPUIECKOI MOBEPXHOCTH
5 HunuHap: ocHOBaHUS M OOKOBask TIOBEPXHOCTh, 00pa3yromias U OCh; 1

uTonaab OOKOBOH U MOTHOM MOBEPXHOCTH

W3o06pakenne nummHIpa Ha ocKocTu. Pa3sépTka mummHapa. CedeHns
6 LWIMHPA (TUIOCKOCTHIO, NapalIeIbHON WU MEPIIeHIUKYIIPHON OCH 1

OWTHHIIPA)
7 Konnueckas moBepxXHOCTB, 00pa3yonie KOHUIEeCKOil MOBEPXHOCTH, OCh U 1

BEepIINHA KOHNIECKOH MOBEPXHOCTH
8 Konyc: ocHOBaHUMe U BepIInHA, 00pa3yiomas 1 0Ch; IUIOMIaab OOKOBOH 1 1

HIOJTHOM MOBEPXHOCTU
9 VYceuéHHBIN KOHYC: 00pa3yIolIne 1 BHICOTa; OCHOBAHUS U OOKOBAas 1

TIOBEPXHOCTDH




N3o00pakeHue KoHyca Ha MI0CcKocTH. Pa3BépTka konyca. CedeHus: KOHyca

10 TJIOCKOCTBIO, apauieIbHONX OCHOBAHMIO, U IIOCKOCTBIO, TPOXOAAIIEH 1
B 2 B

4yepe3 BepIIHHY)

11 KomOunarust Ten BpaiieHus 1 MHOTOTPaHHUKOB 1

12 MHororpaHHuK, OTUCAHHBIH 0KoJI0 cepsl; cdhepa, BIUCAHHAS B 1
MHOTOTPaHHHK WJIH B TEJIO BPaLICHUS

13 IMonstue 06 066éMe. OCHOBHBIE CBOICTBAa 0OBEMOB TeI 1

14 O0BEM UITHHIPA, KOHYCa 1

&

15 O0bBEM mapa ¥ mwIomans chepsl 1

16 ITono6Hble Tena B npocTpancTBe. COOTHOLICHHS MEXIY ILIOIAAIMU 1
MOBEPXHOCTEH, 00BEMaMH IOJOOHBIX TEI

17 KonTponbsHas pabora no remam "Tena Bpamenus" u "O6bveMsr Ten" 1

18 BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE 1

19 Cro’xeHne ¥ BEIYUTaHHE BEKTOPOB 1

20 YMHOXEHHE BEKTOpPa Ha YUCIIO 1

21 Pasnoxxenue Bekropa 1o TpéM HEKOMILIaHAPHBIM BeKkTopaM. [IpaBuio 1
napajuiesienunea

22 Pemenue 3anad4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPAaBUII ICHCTBUH ¢ BEKTOPaMH 1

&

23 [psiMoyronbHast cucTeMa KOOpAUHAT B IpocTpaHcTBe. KoopauHATE 1
BekTopa. [Ipocreiimue 3a1aun B KOopAUHATaX

24 VYron mexny BekTopaMu. CKalspHOE MPOU3BEICHUE BEKTOPOB 1

25 Brruucnenne yriioB MexIy IpSMBIME U IIOCKOCTSIMA 1

26 KoopanHaTHO-BEeKTOPHBII METO NPH PEIICHUN TEOMETPHYECKUX 3a1ad 1

27 KonrtponpHast pabora mo Teme "BeKTOpsI 1 KOOPAHHATHI B IPOCTpaHCTBE" 1

28 [MoBTOpenue, o6obmeHNe U crucTeMaTu3anus 3HaHui. OCHOBHBIE (QUTYPEL, 1
(bakTbl, TEOpEeMBbI Kypca INIaHIMETPHI

29 [oBTopenue, 0bo0mEeHNe U ccTeMaTH3anus 3HaHUi. OCHOBHBIE (QHUTYPEI, 1
(bakThl, TEOpEMBI Kypca IIaHUMETPUH

30 [ToBTOpeHNME, 0000IICHNE U CHCTEMATH3AIUsI 3HAHHUN. 3a1au MJIaHUMETPUN 1
1 METOAbI UX PEHICHUA

31 [ToBTOpeHNME, 0000IICHNE U CHCTEMATH3AIUsI 3HAHHUN. 3a1au MJIaHUMETPUN 1
Y METO/Ibl UX PEIICHUS

32 IMoBTOpenne, 06obmenne u cucreMaru3anust 3HaHuH. OCHOBHBIE (QUTYPEI, 1

q)aKT];I, TEOPEMBI Kypca CTEPEOMETPUU




‘ 33 ‘ HWtorosas koHTpoJbHAs paboTa 1
‘ 34 ‘ [loBTopenue, 0600ImIEeHNE U CHCTEMaTH3aLUs 3HAHUHI 1
‘ OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O IPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JI51 YYEHUKA

METOJUYECKHUE MATEPHAJIBI 1JIS1 YUUTEJISA

IOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET






