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Lesn u 3a7a4n M3ydeHus npeameTa
W3yuenne MaTeMaTUKU B CTapIeil mkosie Ha 6a30BOM YpOBHE HAPABJICHO HA JIOCTHKCHHE

CHEAYIOLIUX LETEH:

(¢opMHupoOBaHUe TPEACTABICHUNA O MaTeMaTHKE, KaK YHUBEPCAIbHOM S3bIKa HAYKH, CPEICTBE
MOJCIUPOBAHUSA SIBJICHUM U mponeccos, 06 nacAX 1 METOAaX MaTCMAaTUKU,

pa3BUTHe JIOTMYECKOIO MBILIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPaKE€HUS, AITOPUTMHUYECKON
KYJIbTYPbI, KPpUTUIHOCTU MBIINIJICHUA Ha YPOBHC, HCO6XOI[I/IMOM JIIs 06y‘-IeHI/I$I B BBICIICH
IIKOJIE 10 COOTBETCTBYIOIIEH  CIEUATBHOCTH, B Oyaymed mnpodeccHoHaIbHOM
JeATeIbHOCTH;

OBJIAICHUE MATCMATUYCCKUMU 3HAHUAMU U YMCHUSAMH, HCO6XOI[I/IMI)IMI/I B HOBCCIIHCBHOﬁ JKHU3HU,
IJId U3YYCHHA IHOKOJBbHBIX €CTCCTBCHHOHAYYHBIX AWUCHUIUIMH Ha 0a3oBOM YPOBHEC, IJid
moJiyueHus: o0pa3oBaHHd B 001acTAX, He TpeOyoUMX YriayOJleHHOW MaTreMaTH4ecKon
MOArOTOBKH;

BOCIIUTAHUE CPECACTBAMU MATEMATHUKH KYJIbTYPblI JUYHOCTU: OTHOLMICHUA K MAaTCMATHUKE KaK 4aCTU
00IIeYeIOBeYeCKO KyIbTYphl: 3HAKOMCTBO C MCTOPHEH Pa3BUTHS MAaTEMAaTHKH, JBOJIONHCH
MaTEMaTHYCCKUX H}Ieﬁ, INOHUMAaHUA 3HAYUMMOCTHM MATEMAaTUuKHu JJIA 06HIGCTB6HHOFO
nporpecca. O01mast XxapakTepucTHKa yueOHOTO MpeaMeTa

IInanupyemsle pe3yJIbTaThl 0CBOCHHA Kypca aredpbl H HAYaJI MaTeMaTHYeCKOI0 aHAJIN3a

s ycnewnoeo npooonsicenusi 00pazo8anus no CNeyuaibHOCMAM, CEA3AHHbIM C NPUKIAOHBIM
ucnonv3oganuem mamemamuku (I1-ii  ypoeeHb NIAHUPYEMBIX PE3YIbMAMOS), BbINYCKHUK
HAyuumcs, a makxce HNONYYUM BO3MONCHOCMb HAYYUMBCA Ol 0OecneyeHus YCneuHo2o
nPooondHCenUss 00pa308aHUs NO CNEYUATbHOCIAM, CEA3AHHBIM C OCYUeCMENeHUeM HAYYHOU U
uccne008amenbCKol 0esimenbHOCmu 8 001acmu MAmemMamuKky U CMEeXCHbIX HAyK (2-il ypogeHb
NAGHUPYEMBIX PE3VIbMAMO8, 8blO€IeHO KyPCUBOM).

DJIEMEHTBI TEOPHH MHOKECTB H MATEMaTHYEeCKOM JIOTUKHU
— CBO0OJHO ONEPUPOBaTh'  MOHATHAMH: MHOXKECTBO, MYCTOE, KOHEYHOE M OECKOHEYHOE

MHOECTBA, JIEMEHT MHOXKECTBA, MOIMHOXECTBO, IEepeceyeHne, 0ObeANHEHNE U Pa3HOCTh

MHOECTB;

— TPHUMEHATH YHCIOBBIE MHOXKECTBA HAa KOOPAMHATHOM TPSIMOM: OTPE30K, HWHTEpBal,

MOJYHHTEPBAJ, IIPOMEKYTOK C BBIKOJIOTOM TOYKOM, Tpaduieckoe mpeicTaBIeHue MHOKECTB

Ha KOOPAMHATHOH IUIOCKOCTH;

— TIPOBEPATH MPHUHAUIEKHOCTD 3JIEMEHTA MHOKECTBY;

— HaxoJUTh IIepeceueHHEe U OOBEAMHEHHWE MHOXECTB, B TOM WYHCIE IPEICTABICHHBIX
rpaguyYecKy Ha YHUCIOBOM MPSIMOW M HAa KOOPAWHATHOM IIOCKOCTH;

— 3aJaBaTh MHOKECTBA IIEPEUNCICHUEM U XapaKTEPUCTHYECKUM CBOHCTBOM;

— ONEepUPOBaTh MOHATHAMH: YTBEP)KICHUE, OTPHULIAHWE YTBEPXKICHHS, MCTHHHBIC U JIOXKHBIC

YTBEPXKJICHHS, IPUYUHA, CJICICTBUE, YACTHBIN CITydail 00IIEro yTBepKICHHs, KOHTPIPUMED;
— TIPOBOJUTH J0Ka3aTelbHbIC PACCYXICHHS 15l 000CHOBAHUS HCTHHHOCTH YTBEPIKJICHUH;

— onepuposamv NOHAMUEM ONPeOeleHUs, OCHOBHbIMU 8UOAMU ONPeOeleHUll U meopem,

—  NOHUMAmb CymMb KOC8EHHO20 00KA3AMEeNbCEdA;

—  0nepuposamv NOHAMUAMU CUEMHO20 U HECUEMHO20 MHOMCECEA,

—  NpUMEHAMb MemoO MAamemamuyeckol UHOVKYUU ONsi NPOBEOeHUs PACCYlCOeHUull U
00KaA3amMenbCcme npu peuleHuu 3a0ad.

B noBceqHeBHO¥ KM3HHM M NIPU U3YyYEeHHUH JPYIUX NMPeAMETOB:

1 o
31ech U nanee — 3HATH ONPENEICHUE TIOHATHS, 3HaTh M yMETh JOKA3bIBaTh CBOMCTBA (IPH3HAKM, €CIIM OHU €CTh) ITOHSTH,
XapaKTepHU30BaTh CBA3U C IPYTUMHU IIOHATUMHU, IPEICTABIISAL OJHO IIOHATHE KaK 4acTh LEJIOCTHOIO KOMILIEKCA, UCII0JIb30BaTh

HOHSTHUE U €r0 CBOMCTBA IIPU IPOBEIEHUH PACCYKIECHUM, JOKA3aTENbCTB, PELICHUH 3a1a4.
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HCIIOJb30BAaTh YHCIOBBIE MHOJKECTBA Ha KOOPAMHATHOM IIPSAMOM M Ha KOOPAMHATHOU
TUTOCKOCTH JIJIsl OMMCAHUS PEaNIbHBIX MPOLIECCOB U SBIICHHIA;

MIPOBOJIUTH JIOKA3aTENbHBIE PACCYKIEHUS B CUTYallUsAX OBCETHEBHOM KHU3HH, TIPH PELICHUN
3aa4 U3 APYrux MpeiMeToB;

UCNONIL308aMb MEOPEMUKO-MHONCECMBEEHHbIU A3bIK U A3bIK JO2UKU Ol ONUCAHUSL PealbHbIX
npoyeccos u A61eHUl, Npu peuleHuu 3a0ad 0pyeux yueOHblX npeomMemos.

Yucaan BBIPAKCHUSA

CB000HO ONEpUPOBATH MOHATHAMHU: HATYpAIbHOE YUCIIO, MHOYKECTBO HATYpPAJIbHBIX YHMCEl,
[eJI0e YHCIO, MHOXKECTBO IIeNIBIX 4YHCEJ, OOBIKHOBEHHas IpoOb, JecsITh4yHas JpoOb,
CMEIIAaHHOE  YHUCII0, PAlMOHAJIBHOE  YHUCIO, MHOXECTBO  pAIlMOHAIBHBIX  YHCET,
UppalOHAIFHOE YHCIIO, KOPEHb CTeNeHW NN, JACHCTBUTEIBHOE YHCIIO, MHOXECTBO
JNCUCTBUTENLHBIX  YHUCEN, TIeOMETPUYECKas HWHTEPIPETalus HATYPaIbHBIX,  IENBIX,
paIMOHATBLHBIX, ICHCTBUTEIILHBIX YHCET;

MMOHUMATh B OOBSCHATH PA3HUILY MEKIY MTO3UITMOHHON M HETIO3UIIMOHHOW CHCTEMaMU 3aITuCH
qrcen;

MIEPEBOJIUTH YHCIIA U3 OJJHOW CUCTEMBI 3aITUCH (CHCTEMbI CUMCIICHHUS ) B APYTYIO;

JOKa3bIBaTh ¥ WCIIOJB30BaTh MPU3HAKH JISIUMOCTH, CYMMBI H TPOHU3BEACHHS IIPH
BBITIOJTHEHUH BBIYUCIICHUH U PEIICHUN 3a]1a9;

BBITIOJTHATH OKPYIJICHHE PAIlMOHATBHBIX H HPPAITMOHAIBHBIX YHACEN C 3aIaHHOW TOYHOCTHIO;
CpaBHHBATh JICHCTBUTEIIbHBIC YUCIIA PA3HBIMH CITOCOOaMU;

VIOPAI0YNBATE YHUCIIA, 3alHCAHHBIC B BUJC OOBIKHOBEHHOW W JIECATHYHOW ApOOH, UYHUCIA,
3allMCaHHbIE C HCIOJb30BAHUEM apHU(PMETHIECKOTO KBAJIPATHOTO KOPHS, KOPHEW CTENeHH
00JIBIIIe BTOPOH;

Haxoauth HOJI u HOK pa3ubiMu cioco6amu 1 UCMOJIb30BaTh X MPHU PEIICHU Y 3a71a4,
BBITIOJTHATh BBIYHMCIICHUST W TIPEOOpa3OBaHMs BBIPAKEHUH, COACPIKAIINX IEHCTBUTEIBHBIC
Yrcia, B TOM YHCIIe KOPHU HATYPaJbHBIX CTETICHEH;

BBITIOJIHATh ~ CTAHAAPTHBIC  TOXACCTBEHHBIE  MPeoOpa3oBaHUS  TPHUTOHOMETPHUECKUX,
norapu()MUIECKUX, CTCTICHHBIX, UPPAIMOHATBHBIX BBIPKEHHIA,

C80O0OHO ONEPUPOBAMb YUCTOBBIMU MHONCECMBAMU NPU PEUUEHUU 3A0aY,

NOHUMAMb NPUYUHBL U OCHOBHbIE UOeU PACUUPEHUSL YUCTIOBbIX MHONCECME,

811a0emb OCHOBHbIMU NOHAMUAMU MEOPUU OeTUMOCIU NPU PeUleHUU CMAHOAPMHbBIX 3a0al;
umemsb 6A308ble NPEOCMABIEHUSL O MHONCECTNBE KOMNIEKCHBIX YUCEL;

CB0O0OHO  BBINONHAMb  MONCOECMBEHHblE — NPeodpPA306aAHUs.  MPUSOHOMEMPULECKUX,
J102apupmMuiecKux, CmeneHHbIX 8blpadNCeHUll;

erademnv opmynou bunoma Heromona,

NpUMeHAmMb Npu peulenuu 3a0ay meopemy o nunetiHom npeocmasnenuu HOJJ, Kumaiickyro
meopemy 06 ocmamkax, Manyio meopemy Pepma;

NPpUMEHSIMb NPU peuleHul 3a0ad MeopemuKo-4uciogole YYHKYUU. YUCIo U CyMma oerumeretl,
@yHryuio Diinepa;

NpUMeHsIMb NPU peuteHul 3a0ad yenHvle OpooU, MHO2OULEHbL C OelUCTEUMENIbHBIMU U YeTbLMU
K03 puyuenmamu;

gnademsv NOHAMUAMU: NPUBOOUMbBLE U HENPUBOOUMbBIE MHO2OUNEHbl, NPUMEHIMb UX Npu
peutenuu 3a0a4;

npumenams npu peuweHuu 3aday (OcHO8HYIO meopeMy daleedpvl; npocmetiuiue @YHKYUU
KOMNIEKCHOU NepeMeHHOl KaK 2eomMempuieckue npeoopasoeanusl.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:

BBITIONTHATh U OOBSCHATH PE3YIbTAaThl CPABHEHHS PE3YyIbTaTOB BBIYHCICHHHN MpPU PEIICHUU
MPAKTUYECKUX 3a7ad, B TOM YHWCJIE MNPUOMMKEHHBIX BBIYMCICHUHN, HCIIONB3YS pa3HbIC
crocoObl CpaBHEHMIA;

3aMMChIBaTh, CPABHUBATH, OKPYTJISITh YNCIOBHIE IAHHBIC;
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HCIIOJIb30BATh PEalIbHbIC BEJIMUMHBI B PA3HBIX CUCTEMAaxX U3MEPEHNUS,
COCTaBJIATh W OIIGHWBATh Pa3HBIMU CHOCOOAMH YHCIIOBBIC BBIPAKECHUS NpPU PELICHUU
MPAKTUYECKUX 3a/1a4 U 3371a4 U3 IPYTUX y4eOHBIX MPEAMETOB.

YPaBHeHI/IH N HEPABCHCTBA

CB000IHO OTIEPHPOBATH MOHITUAMHU: YPAaBHEHHE; HEPABEHCTBO; PABHOCHIIbHBIC YPAaBHEHHS U
HEPaBEHCTBA; YpaBHEHHE, SBISIONICECS CIEACTBUEM JAPYroro YypaBHEHHUS; YypaBHEHUS,
PaBHOCHIIbHBIE HA MHOKECTBE; PABHOCHIIbHBIE TIPEOOpa30BaHMsI yPABHEHUH — peIIaTh pa3HbIe
BU/Ibl YPAaBHEHUI W HEPABEHCTB U MX CHCTEM, B TOM YHCIIC HEKOTOPHIC YPAaBHEHHS TPEThEH H
4eTBEPTOH CTENEHEe, IPOOHO-pAIIMOHAIBHBIE M HPPAIIMOHAIBHEIC,

OBJIAZICTh OCHOBHBIMH THIIAMHU TOKa3aTEJIbHBIX, JIOTAPUPMHUECKHX, HPPANUOHAIBHBIX,
CTETIEHHBIX YpaBHEHHWI W HEPABEHCTB U CTAHIAPTHBHIMU METOJIAMH MX PEUICHUN U PUMEHSTh
WX TIPU PEUICHUH 337134,

IIPUMEHATH TeopeMy be3y Kk pelIeHnI0 ypaBHEHMI;

MPUMEHSTH TeopeMy Buera i penieHns HeKOTOPBIX YPaBHEHHIA CTETIEHU BBIIIE BTOPOHA;
MMOHUMATh CMBICTI TEOPEM O PABHOCHIILHBIX W HEPABHOCHIIBHBIX MPEe00pa30BaHMUIX ypaBHEHUH
U YMETb UX JIOKa3bIBaTh;

BJIAJIETh METOJIAMH PEIIeHHs YpPaBHEHH, HEPAaBEHCTB U MX CHCTEM, YMETh BBIOMPATh METO
pelieHust 1 000CHOBBIBATh CBOU BBIOOD;

WCTIOJh30BaTh METOJ] WHTEPBAJIIOB Ui PEUICHWS HEPaBEHCTB, B TOM 4YHCIE JpoOHO-
paIMOHAFHBIX U BKITFOYAIONINX B CE0s1 HPPaIlMOHAIBHBIEC BEIPAKCHUS;

pemaTh anreOpandeckue YpaBHEHHsS M HEPaBEHCTBA M HMX CHCTEMBI C TlapamMeTpaMu
anreOpandeckuM U Tpa@uIecKIM METOIaAMU;

BIIQJIETh Pa3HbIMH METO/IaMU JI0Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YHCIIaX;

n300paxaTh Ha TUIOCKOCTH MHO’KECTBA, 3a/1aBa€Mbl€ YpaBHEHUSMH, HEPAaBEHCTBAMU M HUX
CUCTEMaMHU;

CBOOOJHO HCIIOJIb30BAaTh TOXKJIECTBEHHbIE MPEoOpa3oBaHUs MPH PELICHUH YPaBHEHUH H
CHUCTEM ypaBHEHUIA;

C80O00HO  onpedensimb Mun U  6bIOUPAMb MemoO peuleHUuss NOKA3aAMmenbHblX U
Jl02apugmuieckux ypasHeHuil U HepaseHcmes, UppayuoHAIbHbIX YPAGHEHUl U HepaseHCms,
MPULOHOMEMPUYECKUX YPABHEHUL U HEPABEHCME, UX CUCTEM,

€80000HO peuams cucmembsl TUHEUHbIX YPAGHEHU,

peuiams 0CHOBHbIe MUNblL YPAGHEHUU U HEPABEHCME C NAPAMEMPAMU;

npumeHams npu pewieHuu 3a0aq Hepagencmea Kowu-bynakosckoeo, bepnynnu;

B noBcegHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

COCTaBIISATh U pelIaTh ypaBHEHUS, HEPABEHCTBA, X CHCTEMBI MPH PELICHUU 3a/1a4 U3 APYTUX
y4eOHBIX MPEAMETOB;

BBITIOJIHATH OILICHKY MPaBAONOAO0OMS PE3ylbTaTOB, MOJYYAE€MBIX MPHU PEIICHUU Pa3TUYHBIX
ypaBHEHUH, HEPABEHCTB U UX CUCTEM, IIPH PEIICHUH 3a]a4 U3 IPYTUX Y4eOHBIX IPEIMETOB;
COCTaBIISATh W pPEIIaTh YpaBHEHHs] M HEPAaBEHCTBA C MapaMeTpaMH MpU PElIeHUH 3a7ad W3
JPYruX y4eOHBIX MPEIMETOB;

COCTaBJIATh YpaBHEHHE, HEPABEHCTBO MJIM UX CHUCTEMY, OIHUCHIBAIOIINE PEATbHYIO CUTYAlHUIO
WIN MIPUKIIAHYIO 33]a4y, HHTEPIPETUPOBATh MOJYyYEHHBIE PE3YJIbTaThl;

UCIOJb30BaTh MPOTrPaMMHBIE CPEJCTBA NPHU PEIIEHUH OTAETbHBIX KJIACCOB YpaBHEHHMH W
HEPaBEHCTB.

DyHKUUH

Brnaners MOHATHAMU: 3aBUCHUMOCTb BEJIWYMH, (YHKIMS, apryMEHT W 3HaueHHe (yHKIHUH,
o0acTh OmpeneneHus 1 MHOXECTBO 3HaueHWH (yHKUWH, rpaduK 3aBUCUMOCTH, rpaduk
GyHKUMU, HYTH (QYHKUUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3pAaCTaHUE HA YHCIOBOM
MIPOMEXYTKE, YObIBAaHHE HA YHUCIOBOM NPOMEXKYTKE, HauOoJblllee U HauMEHbIIee 3HAUCHHS
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(YHKIMU Ha YUCIIOBOM MPOMEXKYTKE, MepHoarnuecKas GyHKIHS, epHo, YETHAS U HEeUETHAsS
(GyHKUIMU; yMETh IPUMEHSATH 3TH TOHATHS IPU PEIICHUH 33/1a4;

BJIQJICTh MOHATHEM: CTeNeHHast (QyHKUUS; CTPOUTh €€ rpaduk U yMeTb MPUMEHSATh CBOHCTBA
CTETeHHON (DYHKIUH MPH PEIICHUH 33/1ay;

BJIQJICTh MOHATUSMH: TOKa3aTelbHas (YHKIHS, SKCIIOHEHTA; CTPOUTh UX TPapUKH U YMETh
MIPUMEHSTH CBOMCTBA NOKA3aTEIbHON (PYHKLMU IIPU PELICHUH 3a]1a4;

BJIQJIETh MOHATHEM: Jorapudmuyeckas QyHKIUS; CTPOUTH €€ TpaduK U yMETh HPUMEHSTH
CBO¥icTBA JIorapu(hMUIECKON (PYHKIMH MIPH PELICHUN 3a71ay;

BJIQJICTh TOHATHEM: TPUTOHOMETPUYECKHE (YHKIUH; CTPOUTh HUX TpapuKd H yMETh
MPUMEHSTH CBOMCTBA TPUTOHOMETPUIECKUX (DYHKIUI MPH PEeLICHUH 33134,

BJIAIETh MOHATHEM: 00paTHas GYHKIMS; IPUMEHATh 3TO OHATHE MPU PELICHUU 33/1a4;
NPUMEHATh TpPU PpEUIeHUM 3ajJad CBOMCTBa (QYHKUMNA: YETHOCTb, NEPUOAUYHOCTD,
OTPAaHUYEHHOCTb;

MPUMEHSTH NPU PELISHUH 3a/1a4 IpeoOpa3oBaHus rpapUKoB QYHKINMT;

BJIIETh MOHSTHUSIMU: YHUCIIOBBIE MOCIEI0BATEIbHOCTH, apu(pMeTHUECKasi U TeoMeTpruyecKas
MIPOTPECCUU;

MPUMEHSTH MPU PEIICHUH 3a7a4 CBOMCTBA U MPU3HAKH apU(PMETHUECKON U FreOMETpUUECKO
MIPOTPECCUM;

6nademsv NOHAMUEM: ACUMNIMOMA, YMEMb €20 NPUMEHAMb NPU peUuleHUul 3a0a4;

NPUMEHAMb Memoobl peulenus npocmeuuux ouggepenyuanvblx ypasHeHul nepeozo u
8MOPO20 NOPAOKOE.

B noBceaHEeBHOI KU3HM U IIPU M3YYEHHUH JAPYTUX Y4eOHBIX MPEAMETOB:

omnpenenaTby Nno rpadukaM M HCHOJIb30BaTh JUIsl PELICHMs NPUKIAJHBIX 3a7ad CBOMCTBa
peanbHBIX MPOLIECCOB U 3aBUCUMOCTEH (HauOOJIbIINe M HAUMEHBIINE 3HAYEHUS, IPOMEXKYTKH
BO3pacTaHusl U yObIBaHUS, MPOMEXKYTKH 3HAKOIIOCTOSHCTBA, aCUMIITOTHI, TOYKH Ieperuoa,
nepuoa W T. 1.), UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOU
CUTYaluH;

omnpenenaTs Mo rpapukamM OPOCTEHIINE XapaKTePUCTHUKU IEPUOJANYECKUX IPOIECCOB B
OMO0JIOTHH, SKOHOMUKE, MY3bIKE, PAAUOCBSA3HU U T. I1. (aMIUIUTY/A, HEPUO U T. IL.).

9JIeMeHThI MAaTeMAaTHYeCKOI0 aHAJIN3a

Brnaners monsTHEM: OECKOHEYHO yOBIBAarom[asi TI'eOMETpUYecKas IMPOTrpeccCHs U yMETb
MPUMEHATH €0 MPH PELICHUH 337134,

NPUMEHATH JUIS PEIICHHS 33124 TEOPHUIO TIPEJIEIIOB;

BJIAJETh MOHATUAMHU: OSECKOHEYHO OOJBIINE YHCIIOBBIE MOCIECIOBATEIBLHOCTH U OSCKOHEYHO
MaJlble YHMCIIOBBIE MOCJIEAOBATEIBHOCTH; YMETh CPaBHUBATh OECKOHEYHO OoJbIINe H
OECKOHEYHO MaJIble TTOCIIEeI0BATEIILHOCTH;

BJIAJICTh MOHATUSAMH: IPOU3BOAHAS (PYHKIUH B TOUKE, IIPOU3BOIHAS (DYHKIIHH;

BBIYHCIISTH TIPOU3BOIHBIC SJIEMEHTAPHBIX (QYHKIMI U MX KOMOWHANWA;

UCCIe0BaTh PYHKIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI;

CTPOUTH T'paUKU ¥ MPUMEHSTH UX K PEHICHUIO 33/1a4, B TOM YHCIIE C IapaMeTpoM;

BJIQJIeTh NMOHATHEM: KacaTesbHas K rpauky (QyHKIUHN; yMETh NPUMEHSTh €ro MpH peleHun
3ajauy;

BJIQJIeTh MOHATUAMU: TIEpBOOOpa3Hasi, ONpeAeIEHHbIA HHTErpa;

npuMeHsATh TeopeMy HproToHa-JIeiiOHuIa 1 e€ cineacTBus s pelieHns 3a1ad;

€B0OOOHO 81a0emb CMAHOAPMHBIM ANNAPATOM MAMEMAMUYECKO20 AHAIU3A O GLIYUCTEHUS
NPOU3BOOHBIX PYHKYUU OOHOU NepeMeHHOU,

CB0DOOHO NPUMEHAMb annapam Mamemamuyecko20 anaiu3a Oas UCcie008aHUs QYHKYUL u
nOCmMpoeHUs 2paguKos, 6 Mom Yucie UCCIe008aHUs HA 8bINYKIOCMb,

onepupoeamuv NOHAMUeM NepeooodPaA3HOlL OJis peueHUs 3a0ay,;



081a0emsb OCHOBHbIMU ceedeHusmu 00 unmezpane Hviomona-Jleiibnuyau e2o npocmetiuiux
NPUMEHEeHUSX,

onepuposamv 6 CMaHOAPMHbIX CUMYAYUAX NPOU3BOOHBIMU BbICUUUX NOPAOKOS,

YMemb NPUMeHAMb NPU peuleHul 3a0ay c6OUCMBEA HeNPEPbIGHBIX QYHKYULL,

YMemb NpUMeHAmb Npu peulenuu 3a0a4 meopemul Betiepuumpacca,

yMemb 8bINOHAMYb NPUOTUNCEHHBIE BbIYUCTEHUSL (MEMOObl peuleHUs YPAGHEHUN, 8bIYUCTIeHUs
Onpeoenénnoco unmezpana);

yMemb NPUMEHAMb NPUNLONHCEHUE NPOU3BOOHOU U ONPEOelEéHHO20 UHMeSPand K peueHuro
3a0ay ecmecmeo3HAHUSL,

gnademsv NOHAMUAMU. BMOPAsi NPOU3BOOHAS, BLINYKIOCMb 2paguKka QYHKyuu, ymems
uccneo08ams YYHKYUIo Ha 8bINYKIOCMb.

B noBceqHeBHOIM KU3HM ¥ MPH U3YYEHUH APYTUX YU€OHBIX MPEeIMETOB:

peliath TPHUKJIATHBIC 3aJa4d W3 OWOJOTHH, (U3WKH, XUMHUHU, SKOHOMHKH | JPYTUX
MIPEIMETOB, CBS3aHHBIC C HCCIICIOBAHUEM XapaKTEPHCTHUK IPOIECCOB, WHTEPIPETHPOBATH
MTOJTyYEHHBIC PE3YIIbTATHI.

KOMﬁI/IHaTOpHKa, BEPOATHOCTb U CTATUCTUKA, JIOTUKA U TECOPUH rpacbon;

OnepupoBaTh OCHOBHBIMH  OTMCATEIBHBIMHA  XapaKTEPHUCTUKAMH YHCIIOBOTO  HaOopa;
MOHATHSAMHU: TeHepaTbHasi COBOKYITHOCTh U BBIOOPKA;

OTICPUPOBATh TMOHATHSIMH: YacTOTa M BEPOSTHOCTh COOBITHS, CyMMa U TIPOU3BEICHHE
BEPOSATHOCTEH; BEIYHCIIATH BEPOSTHOCTH COOBITHI Ha OCHOBE TI0/ICUETa YK CIIa UCXOJIOB;
BJIQJICTh OCHOBHBIMH TOHSATHSAMH KOMOMHATOPHKH M yMETh NPHMEHSTHh WX TPH PEIICHUU
3aaq;

UMETh MPECTaBICHHE 00 OCHOBAX TEOPUHU BEPOSITHOCTEH;

UMETh TIPEACTaBICHHWE O JUCKPETHBIX W HENPEPHIBHBIX CIyYalHBIX BEIWYMHAX U
pacrpenesieHusIX, 0 He3aBUCHMOCTH CITyYaifHBIX BEIMYHH;

MUMETh MPEJCTABICHHE O MATEMAaTHIECKOM OKUAHUU U TUCIIEPCHU CITyYalHbIX BEIINYHH;
UMETh MPEJCTABICHHE O COBMECTHBIX PACIIPE/ICIICHUSIX CITyJailHBIX BEJTHMYNH;

MOHUMATh CyTh 3aKOHA OOJIBIINX YHCET U BBIOOPOYHOTO METO/1a H3MEPEHHSI BEPOSTHOCTEIH;
UMETh TMPEJACTABICHUE O HOPMAIBHOM paclpelelieHH: ¢ TMpUMepax HOPMaIIbHO
pacrpenei€HHBIX CITy4ailHbIX BEITUYNH;

UMETh MPEJCTABICHUE O KOPPEISAIUK CIy4alHBIX BEIINYHH;

umems npeocmasienue 0 YeHmMpaibHOU NpedelbHOU meopeme;

umems npeocmasierue 0 8bl00POUHOM KOIDPuyueHme Koppersiyuu u TUHEUHOU pecpeccull;
umemsb npedcmasienue O CMAMUCMUYECKUX 2UNome3ax u npoeepke CMAmuCmuyecKou
2unomesvl, 0 CMAMUCMuKe Kpumepus u e€ ypoeHe 3HauumMoCmi,

uUMemb NPeoCcmasierue 0 Ces3U IMIUPULECKUX U MEOPemuYecKux pacnpeoeieHull,;

uMems npedcmasieHue 0 KOOUposaHuu, 080ULHOL 3aNUCU, 08OUUHOM Oepese;

61A0emb OCHOBHLIMU NOHAMUAMU meopuu 2pagos (epag, eepuwiuna, pedpo, cmeneHwv
8epuLUHbL, NYMb 8 2paghe) u ymens NPUMEHAMb UX NPU peueHuy 3a0au;

umMemb npeocmasierue 0 0epedbsix U yMems NPUMEHsIMb €20 Npu peueHuy 3a0au;

811a0emb NOHAMUEM: CE3HOCMb, YMEMb NPUMEHSIMb KOMNOHEHMbL C8A3HOCMU NPU PeuleHUuU
3a0ay;

yMemyb 0Cywecmeisims nymu no péopam, 00xo0vl pébep u eepuiun epaga,

umemsv npeocmasnenue 06 Dilnieposom u I amuibmorHosom nymu, umems npeocmasieHue o
mpyoHocmu 3a0auu Haxoxcoenus I amurbmonosa nymiu;

8naoemsv NOHAMUAMU: KOHEYHble CUEMHble MHONMCECm8d, CUEMHble MHONCeCm8a; YMemb
NPUMEHAMb UX NPU PEeUleHUU 3a0ay;

YyMemb NPUMEHAMb MEmoo0 MamemMamuideckou UHOYKYUU,

yMemb npumMeHams npunyun /fupuxie npu peuwienuy 3a0ay.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:
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BBIYHCIISITH WJIA OIICHUBATh BEPOSTHOCTH COOBITHI B pEATbHOM JKU3HH;
BBIOMPATH METOIBI MTOIXOISIIETO MPEACTABICHUS M 00pAOOTKH TaHHBIX.

TekcToBBIE 3212491

Pemrats pa3Hble 3a1a4u OBBILIEHHON TPYAHOCTH;

aHAJIM3UPOBATh YCIOBUE 3aJayd, BBIOMpPATh ONTUMAIbHBIA METOJ pELIECHUs 3a/]ayH,
paccMmarpuBas pa3jiMuHble METO/bI;

CTPOUTH MOJENb PEIICHUs 3a/a4M, IPOBOJAUThH J0KA3aTEIbHbIE PACCYXKACHUS NPU PEUICHUU
3ajauy;

pemaTh 3amaud, TpeOyromue mepebopa BapuUaHTOB, TMPOBEPKH YCIOBHH, BBIOOpa
ONTUMAJILHOTO Pe3yJIbTaTa;

aHAJIM3UPOBATh U MHTEPIPETUPOBATH MOJIyYEHHBIE PELIEHUS B KOHTEKCTE YCJIOBHS 3a/ayH,
BBIOMPATH PELICHMS], HE IPOTUBOPEYAIE KOHTEKCTY;

MIEPEeBOJIUTh MPHU PEHICHUH 3aJaud WHGOpMAlUI0 U3 OJHOM (opmbl 3amucCH B JpYrylo,
HCIOJIb3YS IPU HEOOXOIMMOCTH CXEMBbI, TA0IHIIbI, TPAaQUKH, TUATrPAMMBI.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

pelaTh MpaKTHYEeCKHUe 3a/1a4M U 3aJ1a4d U3 IPYTUX IPEIMETOB.

I/ICTOpI/ISI U METOAbI MATEMATHUKHU

NMeTs mipesicTaBIeHHE O BKJIAJIC BBIIAIONIUXCS MAaTEMAaTHKOB B Pa3BUTHE HAYKH;

MMOHUMATh POJIb MATEMATHKH B pa3BuTHu Poccum;

WCII0JIb30BaTh OCHOBHBIC METOJIBI JIOKA3aTeIbCTBA, IPOBOJIUTE JI0OKA3aTEIHCTBO M BBITIOIHATH
OTIPOBEPKEHHUE;

MIPUMEHSTH OCHOBHBIC METO Il PEIICHUSI MATEMATHICCKHIX 33]1aY;

Ha OCHOBE MaTeMaTW4YeCKHUX 3aKOHOMEPHOCTEH B MPHUPOAE XapaKTEepU30BaTh KpacoTy U
COBEPIICHCTBO OKPY)KAIOILIET0 MUpa U MPOU3BEACHUN UCKYCCTBA;

MPUMEHSTh MPOCTEHIINEe MPOrpaMMHBIE CpEICTBa M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU MaTeMaTUYECKUX 3a/1a4;

MOJIb30BaThCs MPUKIAIHBIMHU MIPOrPAMMaMU U IPOTpaMMaMHU CUMBOJIbHBIX BBIYUCIICHUHN IS
UCCIIEIOBAaHUSI MATEMATUYECKUX OOBEKTOB;

NpUMEHAMb — Mamemamuyeckue  3HAHUA K UCCIe008AHUI0  OKpyJcaloujeco  Mupa
(MonenupoBaHue PU3MUECKUX MPOIECCOB, 3aJa4l IKOHOMHUKH ).

[lnanupyemble pe3y/bTaThl 0CBOEHHS Kypca reoMeTpHu

I'eomerpust

Brnaners reomeTpuueCKMMHU NOHATUSIMU IIPU PEUICHUHU 3a]1a4 U MPOBEJACHUU MAaTEMATUUYECKUX
pacCyXIeHU;

CaMOCTOSITENIbHO  (OPMYIUPOBATH OMPENEICHUs TeOMETPUYECKUX (UTYp, BBIIBUTATH
TUIOTE3bl O HOBBIX CBOWCTBAaX U MpPU3HAKAX reOMEeTpUYecKuX (Uryp u oOOCHOBHIBATH WIU
OTpoBepraTh WX, 0000IIaTh WU KOHKPETU3UPOBATH PE3yibTaThl Ha HOBBIE KJacchl (GUTYP,
MIPOBOJUTH B HECTIOKHBIX CIydasx KiIacCu(UKALUIO GUTYP MO PA3IUYHBIM OCHOBAHUSIM;
UCCIIEIOBaTh YEpPTEKH, BKIIOYass KOMOWHAIMKM (QUryp, W3BJIEKAaTh, WHTEPIPETUPOBATH U
peoO0pa3oBbIBaTh HHGOPMAIIUIO, IPECTABICHHYIO HA YepPTEkKax;

pelarh 3a1a4yd reOMETPUUECKOTO COJEPKaHUsl, B TOM UYHCIIE B CUTyalUsAX, KOT1a aJITOPUTM
pelIeHus He ClelyeT SIBHO W3 YCJIOBHS, BBHINOJTHATH HEOOXOMUMBIC AJS pEHICHUs 3aqaud
JIOTIOTHUTEIbHBIE TIOCTPOEHUS, UCCIE0BaTh BOZMOXKHOCTh MPUMEHEHUsST TeopeM u (hopmMyl
JUISl pELIEHUs 3a/1a4;

yMeTb (pOpMyYIHpPOBATh U IOKA3bIBATh T€OMETPUUECKUE YTBEPKIACHNUS;

BJIAJIETh TOHATUAMHU CTEPEOMETPUU: IMPU3MA, MapAJUIEIEIUINE], MUPaMuIa, TETPAdIp;
MMETh MPEACTaBICHUS 00 aKCHOMAaX CTEPEOMETPHH U CIIEACTBUS U3 HUX U yMETh MPUMEHATh
UX IIPU PELICHUHU 3a/1aY;



yMETb CTPOUTHh CEYCHHS MHOTOTPAHHHUKOB C WCIOJB30BAaHUEM pa3 JIMYHBIX METOJOB, B TOM
YHUCJIE METO/Ia CIACIO0B;

UMETh TIPEJICTABICHUE O CKPEIIUBAIOIINXCS MPSMBIX B IIPOCTPAHCTBE U YMETh HAXOUTh yroJl
U PacCTOSHUE MEXKIY HUMU;

MPUMEHITh TEOPEMBI O MMAPALICIBHOCTH TPSIMBIX W IDIOCKOCTEH B TPOCTPAHCTBE IPHU
pEIICHUH 33]1aY;

YMETh MPUMEHSTH TapauIeIbHOE TPOSKTUPOBAHKE I N300pakeHus QUryp;

YMETh MPUMEHSTH EPIICHIUKYIIPHOCTH MPSIMOH U IIIOCKOCTH TPU PEIICHUU 3a/1a4;

BIIQJICTh MOHSATHUSMH OPTOTOHAJIBHOTO MPOSKTUPOBAHUS, HAKIIOHHBIX U UX MPOCKIUH, YMETh
MIPUMEHSTH TEOPEMY O TPEX MEePICHANKYIIAPAX MPU PEIICHUH 3a71a4;

BIIQJICTh TOHATHSIMH  PAcCTOSHUS MEXKIy (GUTypaMH B MPOCTPAHCTBE, OOIIETO
MEPIICHIUKYIIAIpA JABYX CKPEIIUBAOIIUXCS TPSIMBIX ¥ YMETh MPUMEHITh MX MPH PEIICHUU
3a7ad4;

BIIQJICTh TOHSATHEM yIJIa MEXIY NpPSIMONW M IUIOCKOCTBIO M YMETh NPUMEHSTh €ro IpHu
pEIICHUH 33]1aY;

BIIQJICTh TIOHATHUSMHU JIBYTPAHHOTO YIJIa, yIiia MEXAY IUTIOCKOCTSMH, IMEePICHINKYISIPHBIX
IJIOCKOCTEH M YMETh MMPUMEHSTH MX TIPH PEIICHUH 3a/1a4;

BJIAJETH MMOHATHSIMHA MIPHU3MBI, napajuiefienumnena MIPUMEHSATH CBOWMCTBA
napajuielienuIe/1a Mpyu pericHuN 3a/1aq;

BIIQJICTh TMOHSATHEM MPSIMOYTOJIBHOTO MMapajielienuIea W IPUMEHSITh €ro IPH pPElICHHH
3a7ad4;

BIIQJICTh TIOHATHSIMH IHPAMUBI, BHJIOB MUPAMHI, SJIEMCHTOB INMPABHJILHOW MHPAMUIBI H
YMETh MPUMEHSATH MX IIPH PECIICHUH 3a7a4;

umemnv npedcmasierue o meopeme Jiiepd, MPABUIHBHBIX MHOTOI'PAHHUKAX

BJIJICTh MOHSATHEM IUIOIIAIN MOBEPXHOCTEH MHOTOTPAHHHUKOB W YMETh MPUMEHSATH €ro MpHU
PEIICHUH 33]1aY;

BJIQJICTh TIOHSATHUSMHU TeJla BPAICHMS, CCUCHUS IMIMHApA, KOHYyca, I1apa U chepbl U yMETh
MIPUMEHSTh X MPHU PEIICHUH 3aJ1a9; BJIAJICTh MOHATHEM KaCaTEIbHBIX MPSIMBIX H TUIOCKOCTEH
1 YMETh IPUMEHSTH €r0 IIPH PEIICHNH 3a/a4;

MMETh TPEJCTABIICHUS O BIUCAHHBIX W OINHUCAHHBIX cepax U yMETh MPUMEHATH HX IPH
PEIICHHUH 33]1aY;

BJIAJICTh MOHATHAMH 00bEMa, 00BEMOB MHOTOTPAHHHUKOB, TEJI BPAILICHUS U IPUMCHSTH UX IPU
pEIICHHUH 33]1aY;

MMETh MPEJICTABICHHUE O pa3BEéPTKE MMJIMHIPA U KOHYCA, IUIONIa i TTOBEPXHOCTH IIMIIHH/PA U
KOHYCa U YMETh IIPUMEHSIT €T0 MPH PEIICHUH 33]1ay;

UMETh MPEJCTABICHHE O IUIOIIAIH chepbl U yMETh MPUMEHSTH €r0 MPU PEUICHUH 33]1ay;
YMETh peliaTh 3a7a4i Ha KOMOWHAIIMA MHOTOTPAaHHUKOB U TEJ BPAILCHHUS,

UMETh TPEJICTABJICHUE O MOJ0OUU B MPOCTPAHCTBE M YMETh pellaTh 3a/la4d Ha OTHOILICHHE
00BEMOB 1 IJIOMIa/Iel TOBEPXHOCTEH MOJOOHBIX PUTYP;

umemn npedcmasienue 00 aKCUOMamu4ecKkom memooe;

811a0emb NOHSAMUEM 2eOMEeMPUUECKUX MeCm MOYeK 6 NPOCMPAHCMEE U YMemb NPUMEHSINb
€20 0/ peuleHus 3a0a4;

yMemb  NpUMeHsmb Ol PeuleHus 3a0ay  CEOUCMBA NJIOCKUX U  O08YZPAHHBIX Velo8
MPEXSPAHHO20 Yead, meopembl KOCUHYCO8 U CUHYCO8 OJisi MPEXSPAHHO20 Yeld,

81a0ems NOHAMUEM NEPREHOUKVISAPHO2O CeYeHUst NPUMbL U YMemb NPUMEHSMb €20 Npu
peutenuu 3a0a4;

umemyv npedcmasierue 0 080UCMBEHHOCMU NPABUTbHBIX MHO202PAHHUKOS,

61adems NOHAMUAMU YEHMPATbHO20 NPOEKMUPOBAHUS U NAPALIENbHO20 NPOEKMUPOSAHUs U
NPUMEHAMb UX NPU NOCIPOCHUU CeYeHUL MHO20SPAHHUKO8 MEemMOOOM NPOEKYULl,



umMems npedcmasgierue 0 pa3eépmke MHO202PAHHUKA U Kpamyauuiem nymu Ha n08epXHOCMuU
MHO202DAHHUKA,

umMemsb npedcmasienue 0 KOHUYECKUX cedeHusx,

uUMemsb npeocmasienue 0 Kacarowuxca cgepax u KoMOuHayuu mei 6pawjenus u ymemsb
NpUMEHSMb €20 NPU peuleHul 3a0a4;

NPpUMEHSAMb NPU peuleHUuU 3a0ay QOpMYIy pacCmOoAHUS OM MOYKU 00 NIOCKOCIU,

811a0emsb PazHbiMu CnOCOOAMU 3A0AHUS NPAMOU YPAGHEHUAMU U YMemb NPUMEHAMb UX Npu
peuweHuu 3a0au,

NPUMEHAMb NPU peueHuy 3a0ad U 00Ka3amenbCcmee meopem 6eKmMOPHbuIL Memoo U Memoo
KOOpOuHam;

umMemsv  npeocmasienue 00  aKcuomax oo6véMa, NpUMeHAMb  YOpMYILL  00BEMOS
NPAMOY201bHO20 Napaieienuneod, NPUMsl U RUPAMUObL, Mempad0pa Npu peuleHuu 3a0ay,
npUMeHsmb meopemvl 00 OMHOUEHUAX 00BEMO8 NPU peueHUU 3a0ay,

npumensmb uHmezpan Ol GbIYUCIEHUS 00BEMO8 U NOBEPXHOCHel mel 6paujeHus,
BbIUUCTIEHUS NIOWAOU Cheputecko2o nosaca u 00béma waposozo closi;

umemsv npeocmagieHue O OBUNCEHUAX 6 NPOCMPAHCHEe: NAPALIeIbHOM NepeHoce,
CUMMemMpPUU  OMHOCUMENbHO — NIOCKOCMU,  YEHMPAIbHOU — CUMMEmMpUY,  NOBOpoOme
OMHOCUMENbHO NPAMOU, GUHMOBOL CUMMEMPUU — U YMemb NPUMEHAMb €20 NPU peuleHun
3a0ay;

umems npeocmasienue 0 nioWaou OPMoO2OHANLHOU NPOEKYUU,

umMemsb npeocmagieHue 0 MpEXSPAHHOM U MHO20CPAHHOM Yele U NPUMEHAMb C8OUCmBA
NIIOCKUX Y2108 MHO202PAHHO20 Y2ild NPU peuleHul 3a0ay;

umemsb npeocmasienue 0 npeobpaz08aHuu NOO0OUs, 20MOMemuu U yMems NPUMEHMb UX
npu peweHuu 3a0ay; ymems peuams 3a0auu Ha NI0CKOCMU Memooamu CmepeomempuiL,
yMemb npUMeHsamsb Gopmyivl 00bEM0O8 Npu peueHuU 3a0ay.

B noBcenqHeBHO¥ KM3HU ¥ MPU U3YyYEHHUH JIPYTUX MPEAMETOB:

COCTaBJIATH C MCIOJB30BAaHUEM CBOWCTB T€OMETPUYECKUX (PUTYp MaTeMaTHdecKue MOJeln
UL pemieHHWs  3aJad  MPAaKTUYECKOTO XapaKTepa W 3a]ad U3 CMEXKHBIX AMCIUIUINH,
WCCIIEIOBATh MOJIy4EHHBIE MOJICIH U MHTEPIIPETUPOBAThH PE3yIbTaT.

BexkTopsbl 1 KOOPAMHATHI B MIPOCTPAHCTBE

BrnaneTh MoHATHSAMH BEKTOPOB U X KOOPIUHAT;

YMETh BBITOJIHATH ONEPAIlIH HAJl BEKTOPAMHU;

WCIOJIb30BaTh CKAIIIPHOE MPOU3BEICHHE BEKTOPOB MPH PEIICHUH 337134,

MPUMEHSTh YPaBHEHHE TUIOCKOCTH, (POPMYITy PacCTOSIHUS MEKIY TOYKaMH, ypaBHEHUE chepbl
MIPH PEIICHUHN 3a71aY;

MPUMEHSTh BEKTOPBI U METOJ KOOPAWHAT B MIPOCTPAHCTBE MIPU PEIICHUU 33]1ay;

Haxooums 00vEM napaiienenunedd u mempasaopd, 3a0aHHbIX KOOPOUHAMAMU CEOUX BEPULUH,
3a0a6amuv NPAMyIO 8 NPOCMPAHCMEE;

HAXo0umv paccmosiHue om moyku 00 NIOCKOCMU 8 CUcmeme KOOPOUHAm,

HAX00Umb PAccmosinue Mexcoy CKpPeuwusarwuMUcs npsamMblMU, 3d0AHHLIMU 6 Ccucmeme
KOOpOUHam.

I/ICTOI)I/IH U METOJAbI MATEMATHKHU

Hmets mpencraBieHue o BKIAIE BBIIAIOIIUXCS MAaTEMAaTHKOB B Pa3BUTHE HAYKH;

MOHUMATh POJIb MaTeMaTHUKU B pa3BuTuu Poccum;

UCIIOJIb30BAaTh OCHOBHBIE METObI J0Ka3aTelbCTBa, POBOJUTH JI0KA3aTEIbCTBO U BHITIOJIHSTH
OIIPOBEPKEHHE;

PUMEHSATH OCHOBHBIC METOJIbI PEIICHHS MaTEMaTHUECKHX 33/1ay;

Ha OCHOBE MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPHUPOJE XapaKTepu30BaTh KpPacoTy H
COBEPIICHCTBO OKPYKAIOIIET0 MUPa M IPOU3BEICHUI HCKYCCTBA;



— TPUMEHSTh TMPOCTEUIHE MPOrPaMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI IIPH PEIICHUU MAaTEeMAaTUYECKUX 3a/1a4;

— TI0JIb30BAThCS MPHUKIATHBIME MTPOTPAaMMaMU U MPOTPAMMaMK CUMBOJIBHBIX BBIYMCICHUN ISt
HCCIICIOBAHUSI MAaTEMATUYECKUX 0OBEKTOB;

— NpuMeHAmMb  MamemamuyecKue — 3HAHUA K UCCIe008AHUI0  OKpydcaloujeco  mupa
(MoOenuposarnue huzuyecKux npoyeccos, 3a0a4u IKOHOMUKU,).

Conepxxanue Kypca ajredpbl 1 HA4YaJ MATEMATHYECKOr0 aHAJIU3a
DJIeMEeHThI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH
[TonsiTue mMHOXKecTBa. XapaKTEPUCTUUECKOE CBOWCTBO, 3JEMEHT MHOKECTBA, IYCTOE, KOHEYHOE,
OeckoHeuHoe MHOXecTBa. CrnocoObl 3amanusg MHOXecTB. IloaMmHOxecTBO.  OTHOIIEHUA
MPUHAJUIKHOCTH, BKJIIOYEHHS, paBeHcTBa. Ormnepanuu HaJA MHOXKECTBAMH, MX WLIIIOCTpAIlUU C
MOMOTIIBIO KpyroB Ditnepa. Cuémuvle u HecuémHvle MHON*CECMEdA.
HctunHble U JTOKHBIC BBICKA3bIBaHUS (YTBEP)KICHHS), ONepalliy HaJl BhICKa3bIBaHUAMU. KBaHTOPHI
CYIIIECTBOBAHUS U BCEOOIIHOCTH. A1eebpa 8biCKA3bI6aAHUII.
3akoHbl JOTUKU. OCHOBHble nocuyecKue npasuna. PelieHne JTOTMYecKuX 3aaady ¢ MCIOJIb30BaHUEM

Kpyros Diizepa.
YMmozakmouenuss. O60CHOBaHUE M JOKA3aTeNbCTBO B MaTemaTtuke. Omnpenenenus. Teopembl. Buowt
ookasamenvcme.  Mamemamuueckasi ~— umoykyus. — YTBEp)KIEHUS:  oOpaTHOE  JTaHHOMY,

NpOMUBONONONCHOE, O0bpamHoe npomugononodxcHomy. IlpusHak U CBOMCTBO, HEOOXOAMMBIE U
JIOCTaTOYHBIE YCIOBHSI.

Yuciia ¥ BBIPAKEHU

MHoXecTBa HaTypalbHBIX, 1EIBIX, pPAIMOHAIBHBIX, JEUCTBUTEIBHBIX YHcel. MHOXECTBO
KOMIUIEKCHBIX 4YHcell. J[eMCTBUS C KOMIUIEKCHBIMM yuciaamMu. KOMIUIEKCHO CONpsDKEHHBIE YHCIIA.
Monynb u apryMeHT uucia. 7pucoHomempuieckas popma KOMNIEKCHO20 YUCIA.

Pannannas mepa yrna. Tpuronomerpruueckast OKpy’HOCTb. CHHYC, KOCUHYC, TAHT€HC U KOTaHTE€HC
yucna. TpuroHoMmerpuueckue ¢GOpMyIabl MPHUBENEHUS U CHOXKEHUS, (OpMyNbl JIBONWHOIO H
nosioBuHHOrO yrna. [IpeoOpa3oBaHue cyMMBbl M Pa3HOCTH TPUTOHOMETPUYECKUX (YHKUUN B
MPOM3BEICHUE U 00paTHBIE MPeoOpa3oBaHUSI.

Crenenp ¢ JAeHCTBUTENBbHBIM IOKa3aTeleM, cBoiicTBa creneHu. Yucno e. Jlorapudm, cBoiicTBa
norapudma. JlecATUUHBIN 1 HATYpaJbHBIN JOTapr(MBI.

ToxaecTBeHHbIE MPEOOpa3OBaHUS TPUTOHOMETPUYECKHX, JIOTAapU(MHUUYECKUX, CTEHNEHHBIX U
HMPPALMOHAIIBHBIX BBIPAXKEHUM.

Meto1 MaTeMaTUYECKON UHYKIIH.

OcHosnass meopema apugpmemuxu. Ocmamku u cpasnenus. Anreopumm Eexmuoa. Kumatickas
meopema 006 ocmamkax. Manas meopema @epma. Cucmemvl CUUCIEHUS, OMIUYHbIE OM
oecamuunslx. Qynxyus inepa, 4ucio u cymma oenumenell HAamypaibHO20 YUCIA.

Ocnognass meopema aneeopwl. Ilpusooumvie u Henpusooumvie muozouneHvl. CummempuyecKue
MHO20uNeHbl. L]enoyucnennvie u yeno3HauyHvie MHO20YNEHbI.

YpaBHeHNs 1 HEPABEHCTBA

VYpaBHeHUE, SBIAIOLIEECS CIEICTBHEM JPYroro YypaBHEHMS; YpPaBHEHHS, pPABHOCWIbHbIE Ha
MHO>KECTBE, PABHOCUJIbHBIE MPeoOpa30oBaHus ypaBHEHHIA.

Tpuronomerpuyeckue, TmoOKa3aTelbHbIe, JOrapuMUYECKHE K HPPALMOHANbHBIE YpaBHEHUS U
HepaBeHCTBa. Tumnbl ypaBHeHMi. Pelienre ypaBHeHui u

HEPaBEHCTB.

MeTon WHTEpBaNOB Ul pelleHus HepaBeHCTB. [ paduueckue METONBI pelieHUs ypaBHEHUN H
HepaBeHCTB. PelleHne ypaBHEHUN U HEPABEHCTB, COAEPKAIIUX EPEMEHHYIO 10T 3HAKOM MOTYJIS.
CucreMbl TPUTOHOMETPHUYECKHX, TIOKA3aTENbHBIX, JIOTapUPMHUUECKUX H  HPPAHOHATHHBIX
ypaBHeHuid.  CHUCTeMBl  TPUTOHOMETPHYECKHUX,  MOKA3aTeNbHBIX,  JIOTAPUPMUYECKHUX |
UPPAYUOHAILHBIX HEPABEHCTB.

VYpaBHeHuUs1, cucTeMbl YPaBHEHUH C mapaMeTpaMu. Hepasencmea ¢ napamempamu.
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Pewenue ypasuenuii cmenenu gviuie 6mopou cneyuanbHulx uoos. @opmynvt Buema. Teopema be3y.
Huoganmosvl ypasnenus. Pewenue ypasneHuli 8 KOMNIEKCHbBIX YUCTAX.

Hepasencmea o cpeonux. Hepasencmeo bepuynnu.

DyHKUUH

OyHkus U e€ CBOWCTBA; HYIM (QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
Haubonpmiee n Hanmenspiiee 3HaueHus ¢(yHkuuu. Ileprogmueckas QpyHKIMS W € HaWMEHBIIHHA
nepuoji. YétHble 1 Heu€THBIC PYHKUUU. PyHKyuu «OpobHas uacmo yucia» y = {X} u «yenas uacmo
yucaay y = [X].

B3anmuo oOpatHbie ¢yHkuumu. ['paduxu B3auMHO 00paTHBIX (yHKOMA. TpuUroHOMETpUYecKHe
(GYHKIMH YHCIOBOIO aprymMeHTa Yy = COSX, Y = Sinx,y = tgx, y = ctgX. CoiictBa u rpaduku
TpuroHomerpuueckux QpyHkuii. OOpaTHbIe TPUTOHOMETPHYECKUE (DYHKIINHU, UX TIIABHBIE 3HAYCHUS,
CBOMCTBa UrpaUKH.

CrenenHas, nokas3aTenbHas, JJorapupmuueckast pyHKINH, UX CBOMCTBA U IpauKH.

[IpeobpazoBanusi rpadukoB (yHKIMIA: CIBHUT, YMHOXKXEHHE HAa YHUCJIO, CUMMETPUS OTHOCHUTEIIHHO
KOOPJMHATHBIX OCEHl U Hayasla KOOpAUHAT.

DJieMeHThl MaTeMATHYeCKOI0 aHAIU3a

beckoneuHo manble U OeCKOHEYHO OOJIBIIME YWCIIOBBIE MocienoBarenbHocTU. [Ipenen uucioBoit
MOCJIeI0BATENbHOCTU. beckoHeuHo yObIBarolas reoMeTpuyecKasi Iporpeccus.

[Tonsitue npenena gpyHkuu B Touke. [lonsamue npedena ¢ynkyuu 6 beckoneunocmu. Acumnmonol
epagpuxa ¢pynxkyuu. HempepbIBHOCTh PYHKIIUU.

Ceoticmea nenpepwvienvix ¢yuxkyui. Teopema Betiepwumpacca ons Henpepviéhvix yHKyuil.
Huddepenunpyemocts QyHkuuu. IlpomsBognas ¢yHkuumm B Touke. KacatenbHas k rpaduxy
¢byukuun. ['eomerpuueckuit M (uU3MUECKU CMBICT MPOUZBOIHOW. [Ipumenenue npou3eooHou &
@uszuxe. [TpousBoaHbIC AeMeHTapHBIX QyHKIUH. [IpaBuna nuddepennrpoBanms.

Bmopas npouzsoonas, eé ceomempuueckuii u pusuyecKuti cmuici.

Touku skcTpemyma (MakcuMyMa U MUHHMYyMa). MccnenoBaHue sieMeHTapHbIX (QYHKIMN Ha TOYKU
JKCTpeMyMa, HauOoJblllee U HAUMEHbLIEe 3HAYEHUS C TMOMOINBIO TNPOU3BOAHON. [locmpoenue
epaguxos Gyukyuli ¢ nomoubio npou38ooHsIX. lIpumenenue npouzeooOHoN NPU peueHuU NPUKIAOHbLX
3aA0aYHa MAKCUMYM U MUHUMYM.

[TepBooOpasnas. Heonpenenéunsiii uarerpai. [lepBooOpasnbie anemMeHTapHbIX GyHKIuH. [Tnomans
KpuBOJIMHEWHOU Tpanenuu. @opmyna Herotona-Jlelionuna. OnpenenéHublii mHTErpai. Beraucienue
IoHaied IIOCKUX PUTYP U 00BbEMO8 mell 8paujeHust ¢ NOMOWbIO UHMe2palda.

Jugpepenyuanvrvie ypasuenus nepeoco u 6mopoco nopsoka.

KomOuHaTopuka, BepOSITHOCTb M CTATUCTHKA, JIOTUKA U Teopus rpagos

[IpaBuno mnpowusBenenuss B komOuHatopuke. Coeaunenus 6e3 mnoBTopeHuil. CoueraHus M HUX
cBoiictBa. bunom Hbrotona. Coedumenus c¢ noemopenusmu. BepostHOocTh coObiTHs. Cymma
BEPOSITHOCTEH HECOBMECTHBIX COOBITUH. [IpoTHBOMONOXKHBIE COOBITHSA. YCIOBHas BEPOSITHOCTb.
HezaBucumblie coObiTus. [IlponsBenenue BeposaTHocTel He3aBUCUMBIX coObITUN. Dopmyna bepryu.
®opmyna noaHoil BepoaTHoctu. opmyna baiieca.

Beposimnuocmnoe npocmpancmeo. Axcuomvl meopuu eposimHocmei.

JluckpeTHble ciaydailHple BeNWYMHBI M UX pacnpeaeneHus. CoOBMECTHbIE pacHpeieseHuUs.
Pacnipenienenne CymMMbl M NPOM3BENEHUS HE3aBHCHMBIX CIIy4allHBIX BeJIMYMH. Martemarnueckoe
OKHJAHWE U TUCIEPCUs CIydallHOM BEIMYMHBL. MaTeMaTH4eCcKOe OXUAAHUE U JUCIIEPCUSI CYyMMBI
CIIy4ailHbIX BEJIMYUH.

bunapnas ciyuaiiHass BennuuHa, pacnpeaencHue bepHymm. I'eomeTpuueckoe pacnpenencHue.
buHOMUanbHOE pacnpeneacHue U ero CBOMCTBa.

HenpepriBHble ciydaiible BenuuuHbl. [InoTtHOCTE BeposiTHOCTH. DyHKIMS pacHpeleeHMUs.
PaBHOMEpHOE pacnpeneneHue.

HopmaneHoe pacnpenenenne. @ynxnus Jlammaca. IlapameTpbl HOpPManbHOTO paclpeaciacHUs.
[Ipumepsl ciiydallHBIX BEJIWYMH, MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOIPELIHOCTh M3MEpPEHUH,
POCT YeloBeKa).
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3axon 6orvwux uucen. BwvibopouHvlii mMemoo uszmepenus eeposimuocmell. Ponv 3axkona Oonbuiux
yucen 8 HayKe, npupooe u oouecmae.

Koppernsus nByx ciny4aitHbix BenuyuH. [lonsaTHe 0 KO3 dHUIMEHTE KOPPEIALUH.

Cmamucmuueckas ecunomesa. Cmamucmuyeckue xpumepuu. Cmamucmudeckas 3HAYUMOCDb.
IIposepka npocmeriwux eunomes.

OcHOBHBIE IOHATHS TEOPUHU TPAPOB.

CoaepikaHue Kypca reoMeTpuu
I'eomerpus
OcHOBHbIE TOHATUS TE€OMETPUU B IMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.
Ilonamue 06 axcuomamuueckom memooe.
[locTpoeHne cedyeHHI MHOIOTPAHHUMKOB METOAOM CleloB. LleHTpanbHOE TIPOEKTHPOBAHME.
[TocTpoenue ceueHuii MHOTOrpaHHUKOB METOJ0M NpoeKuui. Teopema Menenas ons mempasopa.
CkpemuBaroniecs: IpsMble B MPOCTPAHCTBE. YTON MEXIy HUMH. TeopeMbl O MapajsielbHOCTH
NpsIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. llapamienbHoe mpoekTHpoBaHHE W M300paxeHue Quryp.
l'eomempuueckue mecma mouex 8 npocmpancmae.
[TepnenaukynsipHOCTE TpsIMOM M TUIOCKOCTU. OpTOroHanbHOE NpPOEKTUpoBaHWE. HakimoHHBIE U
npoeknuu. Teopema o TpEX meprneHAuKyinspax. PaccTosHus mexnay (urypamu B NIPOCTPAHCTBE.
OOt nepneHAUKYIsp ABYX CKPEHIMBAIOUINXCA NPAMBIX. Memoobl HaxoxicOoeHus paccmosHull
MedAHcOy CKpeuusaouuMucs NPSIMbIMU.
VYrinel B mpoctpaHcTBe. lleprneHauKkynsipHble IUIOCKOCTH. IpéxepanHvlil U MHO202PAHHBIN Velbl.
Ceoticmea nnockux y2n08 MmHoz2ocpanHoz2o yena. Ceoucmea NIOCKUX U O08YCPAHHBIX Y2llo8
mpéxepannozo yena. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Y2id.
Buasl MHOrorpanHukoB. [IpaBuiibHbIe MHOTOTpaHHUKHU. Pazeépmku mHocoepannuka. Kpamuatiwiue
nymu Ha No8epxXHOCmMuU MHo2co2paHHuka. Teopema Oiinepa. [[eoiicmeeHHOCMb NPABUTLHLIX
MHO202PAHHUKOS.
[Ipusma. Ilapamnenenunen. CpoiicTBa mnapaienenunena. IIpAMOyroiabHbId MapasieIenuIe].
Haknonnsle npusmsl. [11owaos opmozonanvroti npoexyuu. Ilepnenouxynsipnoe cedenie npusmol.
[Tupamuga. Buael nupamu. Di1eMeHThl TpaBUiIbHON upaMubl. [ITupamMusl ¢ paBHOHAKIOHEHHBIMU
pEOpamMu U rpaHAMU, UX OCHOBHBIE CBOWCTBA. Budvl mempasdpos. Opmoyenmpuieckuii mempasop,
KAPKACHbIL  mempa’op, pasHocparHwvlil mempa’op. Ilpamoyeonvuoviii mempas’dp. Meouansvt u
bumeouanvl mempasopa. JJocmpausanue mempas’opa 00 napaieienuneod.
Tena Bpamenus: MIMHAP, KOHYC, map U chepa. CeueHus HUIMHIpa, KoHyca u mapa. [laposoii
CErMEHT, IIapOBOM CIIOH, MIAPOBOM CEKTOP (KOHYC). Y ceu€HHas MupaMu/ia U yCEUYEHHBIN KOHYC.
Kacarenbuble mpsiMble M IMJIOCKOCTH. Bnucannele u omucanuble cdepbl. Kacarwowuecs cgepuor.
Kombunayuu men spawjenus. Inemenmul chepuueckoii 2ceomempuu. Konuuecxue, ceueHus.
[Tnomaau MOBEpXHOCTEH MHOTOTPAHHUKOB. Pazeéépmka yuiunopa u konyca. I1noimans moBepXHOCTH
uuinHapa u konyca. [Tnomane chepsl. [liowads cpepuueckozo nosca. Oo6vém wapogo2o ciosl.
[Tonsitne 06béMa. OO6BEMBI MHOTOTpaHHUKOB. OOBEMBI TeNl BpallleHHs. Akcuomvl 06véma. Buigoo
Gopmyn 006vEMO6 NPAMOY2ONbHO2O napaieienunedd, NpusMvl U AUpamuovl. Dopmyavt O
HaxooicoeHusi 06véma mempasopa. Teopemvr 06 omHoweHusx 06vémos. Ilpunodxcenus unmezpana K
8LIYUCTEHUIO 00bEMOB U NOBepPXHOCIell meTl 8PAUeHUsL.
KoMOuHaImm MHOTOTpaHHUKOB M T€J BpaIlleHHS.
[Togo6ue B mpoctpancTBe. OTHOLIEHHE 00BEMOB W IUIOMAACH MOBEPXHOCTEHW MOJOOHBIX (uryp.
IIpeobpazosanue nooobus, comomemus. Pewenue 3a0ay Ha NIOCKOCMU C UCHOIb30BAHUEM
cmepeomempuieckux Memooos.
Heuoicenuss 6 npocmparcmee: NapaiiebHulll NEPeHoc, CUMMEMPUs OMHOCUMENbHO HIOCKOCMU,
YEHmMpPAanbHas CUMMEMPUs, NOGOPOM OMHOCUMENbHO NPAMOU.
BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE
BekTopsl 1 koopauHatel. CymMmMa BEKTOPOB, YMHOKEHUE BEKTOPA HA YUCIO. YTOJ MEXIY BEKTOPAMH.
CkansipHO€ IPOU3BEACHNUE.
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VYpaBHenune Mmiaockoctu. Dopmyna paccTOSHUS MEXKIYy TOYKamMu. YpaBHeHHE cdepwl. DPopmyna
paccmosnus om mouxu 00 niockocmu. Cnocoowl 3a0anusi NPAMOU YPasHeHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ HOMOWDBIO BEKMOPO8 U MemMOOOM KOOPOUHAM.
Onemenmul 2ceomempuu macc.
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TemaTH4eckuil njiaH
y4ye6HOro npeamera «MaTeMaTUKa»
(BapuaHT: 44. B HejeJIo: 2,5 yaca aire6pa, 1,5 yaca reometpus)

Ne
/o

HaumenoBanue
pa3aesioB U TeM

Bcero
JacoB

N3 Hnx

KonTtpoabHbie padoTsl

3a4deThl

A.Hreﬁpa H HAYAJIA MATEMATHICCKOI0 aHAJIN3a

Kontponpnas padora Nel o treme
«Dynkuuu U ux rpaduku. [pexen
(GYHKIIUN ¥ HENPEPHIBHOCTH.

OO6parnblie KITU
I'nasa I. ®ynkummu. P (bymxa
KontponrHnas padora Ne2 o teme
1. | IIpoussonusie. 45
«IIpownsBoaHas»
NHTerpaisl
KontponbHas padota Ne3 mo teme
«IIprumenenmne nponu3BOHON»
KonTtponbHas padota Ne4 o Teme
«[TepBooOpa3Hasi 1 HHTErpajI»
I'nasa II. YpaBuenus. KonTtponsHaas padota Ne5 o teme
2. | HepaseHcrsa. 26 «PaBHOCUIIBHOCTB YPABHEHUH U
Cucremsl HEPABEHCTB»
3. | UroroBoe moBTopeHue 14 Hrorosas koHTpobHAS padoTa Neb
HUTOI'O no aaredope u
HavYajlam 85 6
MATeMaTH4YeCKOIr0 aHAIN3a
I'eometpust
3auetr Ne4 no Teme
I'maa VI. Hununap, Kontposbpaas pabota Ne5 mo teme
1. 13 «[lunmnap, KoHyc,
KOHYC, I1ap «ununap, KoHyc, map»
nrap»
5 I'maBa VII. O6bembI 15 KontposibHast pabota Ne6 mo reme | 3auet Ne5 o Teme
| Ten «O0OBEeMBI TEI» «O0BbeMBbI TEI»
3ader Neb6 o Teme
I'maBa VI. Bekropsl B
3. 6 «BekTopsl B
MIPOCTPAHCTBE
MIPOCTPAHCTBE»
3ader Ne7 o Teme
T'maBa V. Meton
Kountponsnas pabora Ne7 o reme | «Meton
KOOpJIUHAT B
4, 11 «MeTo1 KOOpJAUHAT B KOOP/IMHAT B
MIPOCTPaAHCTBE.
npocTpaHcTBe. [IBIKeHUs» MIPOCTPAHCTBE.
JBrxeHust
JIBUKEHUSI»
3aKIIIOYUTENBHOE
MMOBTOPEHUE MPU
5. | moAroToBKe K 6
WUTOTOBOM aTTeCTaINH
10 TEOMETPUH
HUTOI'O no reomerpuu 51 3 4
UTOro | 136 9 4
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TeMaTH4eCKMH NOYPOYHbIN MJIAH
y4ye6HOro npeamera «MaTeMaTUKa»
(BapuaHT: 4 4. B HeJeJo: 2,5 yaca aiare6pa, 1,5 yaca reomerpus)

Aure0pa I'eomeTpus
Kou- Kou-
Ne Tema pazaena, BO Ne Tema pazaena, BO
ypoKa ypoKa 4aco ypoka ypoKa yaco
B B
I'naBa I. ®ynkuuu. Ilponseoansie.
i 45 Iaasa VI. HuinHap, KoHyc, map 13
8 1. DdyHKIHUHU U UX
e 6 § 1. Huaungp 3
1 1.1 DnemeHTapHbIC PYHKIUN 1 1 [TonsTHe TTMIMHIPA 1
1.2 OGnacth onpeaeseHus 1
[Tnomaabs NOBEPXHOCTH
2 0051acTh U3MEHEHUS (PYHKITHH. 1 2 1
WIMH/IPA
OrpaHn4eHHOCTh (DYHKIIUU
3 1.3 YérHocTs, HE4ETHOCTD, 1 3 Pemmene 3aas 1
MEePUOMIHOCTD (DYHKIIUH
1.4 TIpomexyTku
4 BO3pacTaHusd, yObIBaHUS, 1 § 2. Komyc 3
3HAKOIOCTOSTHCTBA M HYJIH
dhyHKIHIH
1.5 Mcenenoparme dymiami [Tonsarue xonyca. Ilnomanp
5 1 TIOCTPOCHHE UX TpauKoB 1 4 1
IIOBEPXHOCTH KOHYCa
3JIEMEHTapHBIMU METOJAMHU
6 1.6 OcHoBHbIE CLIOCOOBI 1 5 VCeueHHBIIH KOHYC 1
peoOpa3oBaHus TPaprKOB
) 2 LR et O 5 6 Pemenne 3amau 1
HellpepbIBHOCTH
2.1 TlonsTue mpemena
7 F— 1 § 3. Cepa 5
8 2.2 OmHOCTOPOHHUWE TPEAeNb 1 7 Cdepa u map 1
9 2.3 CaoticTBa IMpeaeioB 1 8 B3anmHuoe pacrionoxeHmne 1
(hyHKIHIH chepsl ¥ IIOCKOCTH
10 2.4 Tlonstue nenpeprisnoctn 1 9 KacarenbHast maockocts K chepe 1
(hyHKIIIH
2.5 HenpepbIBHOCTH
11 STeMeHTAPHEIX byHKIH 1 10 [Tnomans chepbt 1
11 Pemenne 3agau 1
§ 3. O6pa e K 3 12 KontponsHas pabota Ne5 o 1
- Obpatbie pyHiiy teme «{ununap, Konyc, map»
19-13 3.1 Tlonstue oOpaTHOU 2 13 3auger Ne4 o teme «{unmmHmp, 1
(hyHKIIIH KOHYC, Iap»
Kontponbhas padora Nel mo
Teme «DYHKIIUN U UX
14 rpaduxu. [Ipenen dyHKMm n 1 I'nasa VII. O0bemMbI Te 15
HenpepbsIBHOCTE. OOpaTHbIE
(hyHKITII
§ 4. Tpoussoauan 8 § 1. O6beM NpPSIMOYT0JILHOTO 2
napajijeienumnena
15-16 | 4.1 IlonusiTue NpOM3BOJHOM 2 1 ITonsiTue oobemMa 1
17 4.2 IIpon3BonHas CyMMBEI. 1 2 O0BeM nPAMOYTOJIEHOTO 1
[IpousBoaHas pa3HOCTH napajuienenunena
18-19 | 4.4 IlpousBonHas 2 § 2. O6beM NpsiIMOi MPU3MBI U 3
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MMPpOU3BCACHUA. HpOI/ISBOI[Haﬂ
YaCTHOI'o

IUJIHHIPA

4.5 TIpousBoaHbIe

20 . 1 3 O0beM npsaMol IPU3MBI
9JIEMEHTAPHBIX QYHKIHIA
4.6 11 i
21 6 IIponzBoanHas ClOXHOU 1 4 OBbem wuHHpa
(GyHKIMH
Kontponshas padora No2
22 Kontponbhas padora Ne2 mo 1 5 Pemenne 3agau
teMe «IIponsBonHas»
§ 5. Ilpumenenne 15 § 3. O0beM HAKJIOHHOM
TPOM3BOTHOI NPU3MbI, MHPAMH/IBI M KOHYCA
Brrancnenue o0beMoOB Te C
5.1 MakcuMyMm 1 MUHUMYM
23-24 2 6 MTOMOIIIBIO OMPEACICHHOTO
(dyHKIIH
WHTErpasia
25-26 | 5.2 YpaBHeHHE KacaTelbHON 2 7 O6beM HaKIIOHHON TIPU3MBI
3T .
27 3.3 Tpubmmxeumsie 1 8 O6bem nupaMuIs!
BBIYHCIICHUS
5.5 Bospacranue u yObIiBaHHE
28-29 2 9 O0bem KoHYCa
dhyHKIHIH
30 5.6 TIpou3BoaHbIE BBICIINX 1 § 4. O6bem mapa u MICAAbL
TIOPSIAKOB chepnl
5.8 DOkcrpemyM (pyHKITHH C
31-32 | eAMHCTBEHHOW KPUTHUECKON 2 10 O0bem mapa
TOYKOH
5.9 3ana a Makc
33-34 AT HA MAKCHMYM H 2 11 Permienue 3amau
MHUHHMYM
5.11 Tloctpoenue rpaduxoB
35-36 | yHKIMI ¢ IPUMEHECHHEM 2 12 [Tnomans chepsr
MIPOU3BOHBIX
Kontponwsuas pabora Ne3 mo
37 teme «[IpuMeHeHue 1 13 Permienue 3amau
MPOU3BOTHON
§ 6. IlepBooOpa3Has u 8 14 KonTponenas pabota Ne6 mo
HHTErpaj teme «OOBEMBI TEI»
. 3ager No5 mo teme «O0be
38-39 | 6.1 Ilonsrue nmepBooOpasHOH 2 15 1 HoTem PEMBL
T
6.3 Ilnomane
40 A 1 I'aasa V. BekTopbl B MPOCTPAaHCTBE
KPHBOJIMHEHHON Tparennu
41 6.4 OrmpenenéHHbINA HHTETPAI 1 § Lo 0GR 0 SO S0 12
MPOCTPAHCTBE
6.6 ®opmyna HeroToHa- [lonsarue BexTopa. PaBeHCcTBO
42-43 y 2 1
JleiiOouuIa BEKTOPOB
N .. § 2. CioxxeHue U BbIYUTAHHE
6.7 CpoiicTBa onpenenéHHOro
44 1 BEKTOPOB. YMHOKEHHE
UHTerpajia
BEKTOpa HA YMCJIO
Kontponbhas padora Ne4 o CrnoxkeHue U BEIYUTaHNE
45 teme «IlepBooOpazHas u 1 2 BeKTOpoB. CyMMa HECKOIBKUX
MHTErpam BEKTOpPOB
I'masa II. Ypa . Hepa a.
Jap Ypasnenus.. Hepasencrs 26 3 YMHOXEHHE BEKTOpa Ha YUCIIO
Cucrembl
7. PaBHoOC oc
8 BHOCHABLHOCTH 4 § 3. KammuianapHbie BeKTOPBI
YpaBHEHHUIi H HEPABEHCTB
7.1 PaBHOCHIIbHBIC K
1-2 npeoOpa3oBaHus ypaBHEHUH 2 4 AMILTAHAPHDIC BEKTOPDI.

HpaBI/IJ'IO napauieiacnuicaa
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7.2 PaBHOCHUIBHBIE

Pasznoxenue BCKTOpa 110 TpEM

3-4 5 1
peoOpa3oBaHKs HEPABECHCTB HEeKaMIIJIaHAPHBIM BEKTOpaM
3auer Ne6 1o Teme «BekTops! B
§ 8. YpaBHeHusi-cieacTBHSA 6 1
IPOCTPAHCTBE»
5 8.1 TlonsTue ypaBHEHHS- I'naBa V. MeToa koopauHAaT B 11
CIIC/ICTBHSI npocTpaHcTBe. JIBr:KeHns
6-7 8.2 BosBenenue ypaBHeHUs B § 1. KoopauHaThl TOYKH H 3
YETHYIO CTETICHb KOOPAMHATHI BEKTOPA
IIpsiMoyromnbeHas cucrema
8.3 IlorennupoBanue p yr
8 . 1 KOOPJMHAT B MPOCTPAHCTBE. 1
Jiorapu(pMUUECKUX ypaBHEHHIMA
KoopanHatel BekTopa
8.4 ne npeodpa3oBaHUs
Jlpyrite fipeobp ’ CBsI3b MEX/Iy KOOpAWHATAMU
9 MIPUBOJAIINE K ypaBHEHHIO- 2 1
BEKTOPa U KOOPJAWHATAMH TOUEK
CIIE/ICTBHUIO
§ 9. PaBHOCHJIBHOCTD IIpocreiimme 3anaun B
YPaBHEeHUIi U HEPABEHCTB 3 KOOpJMHATAaX. Y paBHEHHUE 1
cHucTeMaM chepbl
2. CxansipHOe Mpou3Be/ieHue
10 9.1 OCHOBHEIE OHATHS § p p A 4
BEKTOPOB
9.2 PerieHue ypaBHEHHIH ¢
11 yp 4 Yron Mexay BeKTOpaMu 1
MTOMOIIBIO CUCTEM
9.3 Pemennie ypaBHEHUH C
CxansipHOE TIPOU3BEICHNE
12 MTOMOIIBIO 5 1
BEKTOPOB
CUCTEM (TIPOJIOIDKEHNE)
13 9.5 Pemmenne HepaBEHCTB C 6 Brrluucnenue yrioB Mexy 1
ITOMOIIIBIO CHCTEM MPSIMBIMU | TIJIOCKOCTSIMU
9.6 PerieHre HEPaBEHCTB C
14 TTOMOIIBI0 CHCTEM 7 YpaBHEHHUE TTIOCKOCTH 1
(mpomomkenue)
§ 10. PaBHOCHJIBHOCTH
N § 3. /IBukeHus 2
YPaBHEHHUI HA MHOKeCTBaX
15 10.1 OcHOBHBIE IIOHATHUS 8 IlenTpanbHast CHMMETPHSL. 1
OceBasi CHMMETPHS
16-17 10.2 Bo3Benenne ypaBHEHUS B 9 3epkabHast CHMMETPHS. 1
YETHYIO CTENEHb TlapannensHbIi EpeHoC
KonTtponsaas padora Ne5 1o KontponsHas padora Ne7 mo
18 TeMe «PaBHOCHIBHOCTh 10 TeMe «MeToa KOOpAMHAT B 1
YpaBHEHUI U HEPABEHCTB» MPOCTpaHCTBE. JIBUIKEHUS
§ 11. PaBHOCHJIBLHOCTD 11 3auer Ne7 «Meron KOOpAMHAT B 1
HEPaBEHCTB HA MHOKECTBAX MPOCTPAHCTBE. [IBMKEHUD)
11.1 OcHOBHEBIE MMOHATHS 3aka04nTeIHbHOE MOBTOPEHHE NPH
19 NOATr0TOBKE K HTOr0BOM aTTeCTALMH 110 6
reoMeTpuu
IToBTOpEHUE TEMBI
11.2 Bo3BeneHue HEPABEHCTB
20-21 N 1 «[lapannensHOCTD IPSAMBIX U 1
B Y€THYIO CTEIIEHb N
TIJIOCKOCTEH»
§ 14. Cucremsl ypaBHeHHH ¢ IloBTOpEHNE TEMBI
HECKOJbKHMH 2 «IlepneHIUKYIAPHOCTH TPSIMBIX 1
HEH3BECTHBIMH Y TUTOCKOCTEH»
IloBTOpEHUE TEMBI
22-23 | 14.1 PaBHOCWJIBHOCTb CHCTEM 3 «MHOTOrpaHHUKH U Tena 1
BpaIICHUs
IToBTOpenue Tembl «OO0bEMBI
24 14.2 Cucrema-ciaencrBue 4 P 1
Tem»
5.6 14.3 Merton 3aMeHBI 5 IToBTOpeHue Tembl «BekTOphI B 1

HCHU3BCCTHBIX

IMPOCTPAHCTBE»
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HTorosoe noBTOpeHune

14

[ToBTOpenue Temsl «Metox
KOOPJMHAT B MPOCTPAHCTBE»

HOBTOp CHHUEC TCMBbI
«PaHI/IOHaJ'H)HI)IG YPpaBHCHUSA»

nuror

Ypoxkos
KonTpoabHbix padoT
3aueToB

[ToBTOpenue Tembl «KopeHb
CTeNeHu N»

[ToBTOpenue Tembl «CBoICTBa
CTEIEHU»

IToBTOpEHME TEMBI
«ITokazaTelnbHbIE YPABHEHHUSIY

IToBTOpEHME TEMBI
«ITokazaTenbHble
HEpPaBEHCTBA»

IToBTOpEHME TEMBI
«Jlorapudmuyeckue
ypaBHEHUSI»

IToBTOpEHME TEMBI
«Jlorapudpmmueckue
HEPABEHCTBA»

IToBTOpEHKE TEMBI
«Tpuronomerprueckue
YPAaBHEHHUSI»

IToBTOpEHKE TEMBI
«TpuroHomerprueckue
HEPaBEHCTBA»

10

IToBTOpEHME TEMBI
«ITpuMeHeHne Mpou3BOTHON»

11

ITepBooOpa3Has u uHTErpax

12-13

HroroBas KOHTpOIbHAS
pabora Ne6

14

AHan3 KOHTPOILHOW paboThI

uror

YpokoB
KoHTpoJibHBIX padoT
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JIucT n3MeHeHU i U TOMOJTHEHNH

n/n

[Hara

Buecennble U3MeHEHUS

Ne, nara npuka3za Ha OCHOBaHUH
KOTOPOT0 BHOCHUTCSI I3MEHEHHE
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