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1. HaumeHoBaHue yueOHOT 0 IpeaMeTa
MaremaTuka

2. MecTo y4eOHOT0 peIMeTa B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

VY4eOHbIN IpeIMET BXOJUT B 0053aTENIbHYIO YacTh MPEIMETHON 00JacTH
«Marematka u wuHPOPMATHKA» O00pa30BATEIbHONW MPOTPAMMBI  CPEIHETO
obmero o6Opa3zoBanus. B yueOHoM turane Jlumes IITHUY ©Ha ocBoeHue
nporpaMmmsl 1o mateMatuke oTBoauTcs 340 yacoB B 10 u 11 kmaccax (5 yacoB B
HEJICITIO)

3. [lnanupyemble pe3yabTAThI 00y4eHHUsI MO MPeIMeTy

B pesynbrate ocBoeHus ydeOHOro mpeamera «Anrebpa ©W Hadaia
MaTEeMaTHYECKOTO aHalln3a» OOYyYaIOIUMUCS JOJDKHBI OBITh  JTOCTUTHYTHI
pe3ynbTaThl, OMpeneieHHbIE (elepallbHBIM TOCYAapCTBEHHBIM CTaHIAPTOM
CpeaHero ooiero oopa3oBaHus:

JIN4YHOCTHBIE pe3yIbTaThI.

I'pa:knanckoe BocnuTanue: GOpMHUPOBAHHE TPAKIAHCKON MO3UIUHA OO0YUYAIOMIETOCs Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHA POCCUHCKOro OOIIeCTBa, IPEICTaBICHUE O
MaTeMaTHYECKHX OCHOBAX (DYHKIIMOHUPOBAHMSI PA3IMUHBIX CTPYKTYp, SIBICHUN, IPOIEITYP
rpaxJaHCKoro ooOmecTBa (BbIOOpBI, OMpPOCHI M Tp.), YMEHHE B3aUMOJEHCTBOBAaTh C
COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHUHU € UX (PYHKUMAMU U HA3HAUECHHUEM.

ITaTpuornyeckoe BOCIIUTAHHUE: (hopMupoBaHue poccuiickoin IrpakIaHCKOU
WJICHTUYHOCTH, YBaXX€HUs K MPOIUIOMY M HACTOSIIEMY POCCHHCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOILLIEHHEM K JOCTHXKEHHUAM POCCUMCKHX MAaTeMaTUKOB MU POCCUICKON
MAaTEMaTH4YECKOM IIKOJbI, K HCHOJB30BAHMUIO OTUX JOCTHKEHUW B JPYIrHMX HayKax,
TEXHOJIOTHUSX, C(pepax IKOHOMHUKH.

/lyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE: OCO3HAHUE JIYXOBHBIX LEHHOCTEU POCCHMCKOrO
Haposa; (GOpMHUPOBAHHE HPABCTBEHHOT'O CO3HAHHWSA, ITHUUYECKOTO TOBEJEHHUS, CBSI3aHHOTO C
MPAKTUYECKUM NPUMEHEHUEM JOCTHKECHUN HAYKW U HAYUYHOM JESITEIBbHOCTBIO; OCO3HAHUE
JUYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYIYyIIETO.

IcTeTHYECKOE BOCHHMTAHME: DCTCTUUYCCKHM OTHOIICHHEM K MHUPY, BKIIIOYasd SCTCTUKY
MaTEMAaTHYCCKNX 3aKOHOMepHOCTCﬁ, OG’BCKTOB, 3ajay, peHIeHPIfI, paCCYX(HCHHﬁ;
BOCIIPUHMMYHNBOCTBIO K MAaTEMATUYCCKUM ACIICKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

®dusznyeckoe BOCHUTAHHE: YMEHHE IIPUMEHATh MaTEMaTHMUECKHE 3HAHWS B HMHTEpecax
3I0pPOBOTO U 0€30I1aCHOr0 00pa3a >KU3HU, OTBETCTBEHHOI'O OTHOLICHMSI K CBOEMY 3/I0POBBIO
(3mopoBoe MUTaHKE, COANaHCUPOBAHHBIN PEXUM 3aHATUI M OTAbIXA, pEryispHas QpunuecKas
AKTHUBHOCTb); CIOPTUBHOO3JJ0POBUTENBHOM NesITeNIbHOCTH; (bu3n4eckoro
CaMOCOBEPILIEHCTBOBAHUS.

TpyaoBoe BOCIUTAaHMe: TOTOBHOCTH K TPYyAY, OCO3HAaHHME IIEHHOCTH TpPYIOIt00uUs;



UHTEpEC K Pa3IM4HbIM chepaM npodeccCHoHaIBHON eATeNbHOCTH, CBSI3aHHBIM C MaTEMaTUKON
U e€ MNPWIOKEHUSIMH: YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyamymied mnpodeccun u
peaIn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbl; TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO
U camMo00Opa30BaHUIO HA MPOTSHDKEHUH BCEH JKM3HU; TOTOBHOCTh K PEIICHHIO MPAKTUYECKUX
3aJa4 MaTeMaTH4ECKOI0 XapakTepa.

JKO0JI0THYEeCKOe BOCHHTAHME: (OPMUPOBAHUE HKOJOTMUYECKON KYJIBTYphl, IOHUMAaHUE
BIIMSHUS COLMAIBHO-DKOHOMUYECKUX IIPOLECCOB HAa COCTOSHUE INPUPOJHONM M COLUAIBHOMN
Cpenbl; OCO3HAHME TIJ00aJIbHOIO XapaKTepa 3KOJIOTMYECKHX Ipo0sieM; IpUMEHEHHE
MaTeMaTU4YeCKMX 3HAaHUM U1 pelleHHs 3a7ad B oOOJIACTH  OKpY’Kalollell  cpeisl,
CIIOCOOHOCTH OIICHMBATH BO3MOXXKHBIE IOCJEJACTBUS CBOMX IEHCTBUH I OKpPY’KaromIei
Cpelpl.

HayuHoe wmupoBo33peHue: ¢GOpMUpPOBaHUE KPUTHUYECKOTO oO0pa3a MBIIUICHUS |
MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAyKHM U TEXHUKHU.
[Tonnmanne MaTeMaTHYECKONW HayKH Kak cdepbl 4YeIoBEUECKON HesiTeIbHOCTH, €&
3HAYUMOCTH JUISI pa3BUTUS LMBWIM3ALUM; OBJIAJACHUE SA3BIKOM MaTE€MaTUKU U
MaTeMaTHUYeCKON KyIbTypOll Kak CpeICTBOM IIO3HAHUS MHUpPA, HWHCTPYMEHTOM JJsi BCeX
€CTECTBEHHBIX HAayK; TOTOBHOCTb OCYIIECTBJISITh IPOEKTHYIO M HCCIIEI0BATEIbCKYIO
JIeSITeIbHOCTh MH/IMBUIYaJIbHO U B TPYIIIIE.

MeTaIIpe)IMeTH])Ie pe3yJabTarThbl.

Ynueepcaﬂbnble no3nasamesibHbvle OCUCMBUSL:

ba3oBble Jiormyeckue [AeMCTBUAA: BbIABISATH U XapaKTEpU30BaTh CYIIECTBEHHBIE
IPU3HAKU MaTEMAaTHYECKUX OOBEKTOB, NOHATUH, OTHOLIEHHM MEXIy IOHATHUIMU,
bopMyIHpOBaTh ONpENENICHUs] TOHSATHUW. Y CTaHABIMBATh CYIICCTBEHHBIC IPU3HAKU
KJaccupuKauy OOBEKTOB, OCHOBaHUS JUId OOOOIIEHUS W CpaBHEHUS, KPUTEPUHU
IPOBOJMMOIO aHanu3a. BocnpuHuUMarh, (QOpMyIupoBaTh U IMPEOOPa3OBBIBATH CYKACHUS:
yTBEpAUTEIbHBIE U OTPULIATENIbHbIE, €IMHUYHBIE, YaCTHBIE U 00IIMe, YCIOBHbIE. BBIABIATH
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHUBOpPEUHs B (akTaxX, JaHHBIX,
HaOJIOCHUAX U YTBEPXKJAEHUSX; MpeUlaratb KPpUTEPUU JJIs BBISBICHUS 3aKOHOMEpPHOCTEH U
npotuBopeunii. [lenaTte BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHAYKTUBHBIX  YMO3AKJIIOUEHUH,  YMO3aKJIIOUYEHUH [0  aHAJOTMU;  IPOBOJUTH
CaMOCTOSITEJIbHO JIOKAa3aTeJbCTBA MAaTEMaTUYECKUX YTBEpKICHUH (TpsiMble ©  OT
IIPOTUBHOI'0), BBICTPauBaTh apryMEHTALMI0, NPUBOJMTH HPHUMEPBI U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHbIE CYKJIEHUSI U BBIBOJABI. BbIOMpaTh criocod pemieHus: yueOHOM
3a/1aud (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHUS, BHIOMpaTh Haubosee MOIXOASIIMIM C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBbie HCCIe0BaTeIbCKHe AelcTBHS: HCIIOJIb30BaTh BOIIPOCHI Kak
UCCIIEIOBATEIbCKUI HMHCTpYMEHT Mo3HaHua. @dopMynupoBaTh BOMNPOCHL, (UKCUPYIOIIUE
NPOTHBOpEYHE, TpoOJeMy, yCTaHABIMBAaTh HCKOMOE W JIaHHOE, (OpPMHUPOBaTH THUIOTE3Y,
apryMEeHTHpOBaTh  CBOKO  MO3ULMIO,  MHeEHue.  [IpoBoauTh  €aMOCTOSATENHHO
CIUTAaHUPOBAHHBIN JKCIIEPUMEHT, HCCIEIOBaHHE 110 YCTAaHOBJICHHMIO OCOOEHHOCTEil
MaTeMaTUYECKOro OOBEKTa, SBJICHUS, IPOILIECCAa, BBIIBICHUIO 3aBUCHMOCTEH MEXIy
oObeKTaMu, SBICHUSIMH, MpoueccamMu. CamMoCTOSTeNbHO (GOpPMYIUpOBaThH OO0OOLIEHUS U
BBIBOJIBI IO pe3yjbTaTaM MPOBEAEHHOTO HAOMIONEHUS, HCCIEIOBAHUs, OIICHUBATh
JIOCTOBEPHOCTh TIOJYYEHHBIX pPE3yIbTaTOB, BHIBOJAOB W OOOOIIECHMI; MPOTHO3UPOBATH
BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTaTh MPEINOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

PaGora ¢ wuHdopmanumeii: BBIIBIATH JOeDUIUT HCXOAHON HHPOPMAIUHU, JTAHHBIX,
HEOOXOIMMBIX JIJIi OTBETa HA BOMPOC W/WIM pEIIeHUs 3amadu. BeiOupars mHOpMaIumo u3



pa3IMYHBIX HCTOYHUKOB; AaHAJIM3UPOBATh, CUCTEMATH3UPOBAaTh W  HHTEPIPETUPOBATH
UHPOPMALIMIO PA3IMYHBIX BUAOB U (OPM NPEACTABICHHUSA; CTPYKTYpHUpPOBaTh HMH(POPMALHIO,
OpEACTaBIATh €€ B pa3IMuyHbIX (opMax, WIUICTpUpoBaTh TIpaduuecku. OleHUBaTh
Ha/I&KHOCTh HH(POPMALIUHU TI0 CAMOCTOSTENIFHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

Yuueepca.flbuble KOMMYHUKANMUGHbBLIE oelicmeusi:

OO0meHue: BOCIOPUHUMATh U (OPMYJIUPOBATh CYKAECHHUS B COOTBETCTBUU C YCIOBHSIMH U
nenssMu  obmeHust. TO4HO, TpaMOTHO, SICHO BBIpAaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M
IIMCbMEHHBIX TEKCTaX, JAaBaTh IOACHEHUS II0 XOAY pEUIeHWs 3ajadd, KOMMEHTHPOBAaTh
MOJIyYEeHHBINH pe3ynbTaT. B xonme oOcykaeHus 3a1aBaTh BOIIPOCH! O CYIIECTBY 00CYXIaeMOi
TEMbI, NPOOJIEMBI, PELIAEMOM 3a/aun; BbICKAa3bIBaTh HMJI€H, HALICJICHHBIC HA MOMCK PEILEHMS.
ConocTaBisATh CBOU CYXACHUS C CY)KIEHHUSMHU JIPYTrUX YYaCTHUKOB Jauajora, oOHapyXuBaTh
pasinyve M CXOJCTBO IMO3ULMI; B KOpPpeKTHOH (opMme (HopMyaupoBaTh pa3HOINIACUS, CBOU
Bo3paxeHusa. IlpenctaBiaTe mMyONMMYHO pe3yabTaThl pPEUICHUS 33/a4M, OSKCIEPUMEHTA,
UCCIICIOBaHMsI, IIPOEKTA; CaMOCTOSATENIBHO BbIOMpPATh (opMar BBICTYIJICHHUS C Yy4ETOM 3ajad
Ipe3eHTAllMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO: TIOHMMAaTb M  HCHOJB30BaTh IPEMMYILECTBA KOMAHIOHONW H
WHIUBUyaJIbHOM paboThl MpU pPELIEHWU Y4eOHBIX 3anad. lIpuHMMAaTh LeJ1b COBMECTHOM
JeSITEJIbHOCTH, IUIAHUPOBATh OPraHU3AlMI0 COBMECTHOW paboOThl, paclpencsiiarh BUIbl padoT,
JIOrOBapHUBaThCs, 00CYXAATh MpoLecc U pe3ynbTaT padoTbl. O000IATh MHEHUS! HECKOJIBKHUX
JIOJIeH; y4acTBOBAaTh B TPYNIOBBIX (opmax paboTel (0OCykaeHUs, oOMEH MHEHUH,
«MO3rOBBIE€ LITYPMBbD» U UHBIE). BBINOIHATE CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOU
JNEUCTBUS C NPYTMMHU YICHAMH KOMAaH]Ibl; OIICHMBAaTh KAa4eCTBO CBOErO BKJaJa B OOIIWA
IIPOYKT MO KPUTEPUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

YHnueepcanvnuwvie pecyiamuenble oeilcmeus:

CaMoopraHusaumsi: COCTaBJIATh IUJIaH, aJITOPUTM PELICHUs 3aJayd, BbIOMpATh CHOCOO
peuieHus ¢ y4y€TOM HMEIOIIUMXCS PEecypcoB U  COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBaTh U KOPPEKTUPOBATH BapHaHThI pEeLIEHUH ¢ y4ETOM HOBOM MH(pOpMaIiu.

CaMOKOHTpPOJIb: BJIQJIeTh HAaBBIKAMU I103HABAaTEJIbHOW pe(dieKCun Kak OCO3HaHMS
COBEpIIAEMBIX JEUCTBUII M MBICIUTENIBHBIX IPOLECCOB, HMX pPE3yJbTaToOB. Bianers
CIIoco0amMu  CaMOIIPOBEpPKHM, CAMOKOHTPOJIA Ipolecca M pe3ysibTraTa  pelIeHUs
MaTeMaTu4eckou 3anaud. IlpenBuaeTs TpPyAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTH IIpU
pelIeHny 3a/1aul, BHOCUTh KOPPEKTUBHI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
JIAHHBIX, HaWJEHHBIX OLIMOOK, BBIABIEHHBIX TpyaHocTeil. OlEHUBaTh COOTBETCTBHUE
pe3ynbTarta Lend M HEOOXOAMMBIX Tpya03aTpaTr, OOBSACHATh NPUUMHBI JOCTHUKEHMS WIIU
HEJIOCTHKEHHUSI Ppe3yJIbTaTOB JEATENbHOCTH, HaXOAUTh OIIMOKY, JaBaTh OIEHKY
MIPUOOPETEHHOMY OIIBITY.

IIpeameTHbIe pe3yabTaThl

N3yyenue anreOpbl M Hadad MaTeMaTHYECKOTO aHaM3a Ha 0a30BOM
YPOBHE HAIPaBJICHO HA JOCTHMKEHUE CIECIYIOMIUX TPEAMETHBIX LIEJIEH:

* OBJIQJICHHE CHCTEMON MaTeMaTHYeCKHX MOHSITHH, 3aKOHOB U METOJIOB, U3y4aeMbIX B
npejeniax OCHOBHOW 00pa3oBaTeNbHON MPOTPaMMBI CpeaHeTo (ITOJTHOTO0) 001Iero 0opa3oBaHus,
YCTaHOBJICHHE JIOTUYECKOU CBSI3U MEXIY HUMU;



* OCO3HAaHHE U OOBSICHEHUE POJIM MATEMATHKU B OMUCAHWUU M MCCIICIOBAHUN PEAThHBIX
MPOLECCOB W SBJICHUW; MPEACTABICHUE O MAaTeMaTUYECKOM MOJCIMPOBAHUUA U €ro
BO3MOKHOCTSIX;

* OBJAJACHUE MATEMATHYECKOM TEPMHHOJIOTUEH H CHUMBOJMKOW, HA4YaJIbHBIMU
MOHATUSIMU JIOTUKA M TPUHIMIIAMH MAaTeMaTUYECKOTO JI0Ka3aTeJIbCTBA; CAMOCTOSITEIbHOE
MPOBEJICHUE J10KA3aTENbHBIX PACCYKICHHUMN B XO/I€ PEILICHHS 3a/1a4;

* BBITNIOJIHEHUE TOYHBIX U MPUOIMKEHHBIX BBIYMCICHHH M TTPEOoOpa30BaHMM BhIPAKEHUIH;
pellieHne ypaBHEHWH W HEPABEHCTB; PEIICHHE TEKCTOBBIX 3a/ad; HMCClefoBaHHWE (DYHKIUU,
MOCTpOeHHE HuX TpadUKOB; OIEHKAa BEPOSTHOCTH HACTYIUICHUS COOBITUH B MPOCTECHUIINX
CUTYyaIUsX;

* CIMIOCOOHOCTh MPUMEHSATh MPUOOPETEHHBIC 3HAHKWS U YMEHHS JJIs PEIICHUs 3a/1ad, B
TOM YHUCJIC 33]1a4 MPAKTUIECKOTO XapaKTepa M 3a/1a4 U3 CMEKHBIX YUSOHBIX MPEIMETOB.

10 kaacc.

HeiicTBUTeNbHBIE 4mcaa. HarypanbHble W 1enble uucia. JlenuMoCTh  4YHCe.
PanmonaneHble, uUppalnMoOHaIbHBIE, JCHUCTBUTEIBHBIC YMCIA, YUCIIOBas mpsiMas. Yuciobie
HEPaBEHCTBA. AKCHOMATHKA JACHCTBUTEIBHBIX Uyncesl. Moaynb AeCTBUTEILHOTO YUCIIA.

YucyaoBble ¢yHkuuu. OnpeneneHue YUCIOBOW (QYHKIIMM U CIOCOOBI ee 3aaHusl.
CpoiictBa (ynkuuid. OO0NacTe ONpENENeHUs, MHOXECTBO 3HAYCHUH, HYIH (QYHKIIHH,
MHTEPBaJIbl 3HAKOIIOCTOSHCTBA, YETHOCTb, HEYETHOCTb, MEPUOJUYHOCTb, MOHOTOHHOCTb,
MHTEPBaJIbl MOHOTOHHOCTH, 3KCTpeMyMbl GyHKIUH. [IoHsATHE 00 ACUMIITOTHYECKOM MOBEICHUN
¢dbyHKIIMM B TOUKe M Ha 6eckoHeunocTu. MccnenoBanue ¢pynkuuu no rpadpuky. [lepuoanyueckue
u oOparubie ¢yHkuuu. ['paduku OCHOBHBIX 3ieMeHTapHbIX ¢yHkIuMA. [IpeoOpasoBanus
rpaduKoB QYHKIUH.

Tpuronomerpuyeckue pyHkuum. smepenue yrnos. I'pagycHas m paauanHas mepa
yriaa. EnuHudHas 9ucnoBas OKPY)KHOCTh Ha KOOPAMHATHOW IJIOCKOCTH. AnreOpanueckoe
OTpenieieHne TPUTOHOMETPHUECKUX (DYHKIWIA: CHHYCa, KOCHMHYCAa, TAaHT€HCAa W KOTAHTCHCA.
Tpuronomerpuyeckue GyHKIIUH TPAJAyCHOTO U paHMaHHOrO aprymenta. CoicTBa U rpaduku
TT-¢pyuxnuit. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIMHU, UX CBOMCTBA U IpaUKH.

IIpeoOpa3oBanne TPHUrOHOMETPHYECKHMX BbIpaskeHHH. @PopMylbl NpUBEICHMUS,
CJIO’KEHUS apIyMEHTOB, JIBOMHOTO apryMeHTa, MOJIOBUHHOTO aprymMeHTa ((popMyJibl TOHMKEHHS
crenenu). [IpeoOpa3oBaHne CyMMbI TpPUTOHOMETPUYECKHMX (QYHKIUI B TNPOU3BEIACHHE U
npousBeieHus B cyMmmy. OCHOBHbIE (POPMYITBI TPUTOHOMETPHUHU.

Tpuronomerpnyeckne ypapuenusi. [Ipocreiimme TpuroHOMETpUUECKUE YPAaBHEHUS U
HEpaBeHCTBA. MeTonbl pellieHuss TPUTOHOMETPUYECKUX YPaBHEHHUW: METOJ  3aMEHbI
IIEPEMEHHOM, METOJ| pAa3Jl0XKEHUs Ha MHOXXWUTEIM, OJHOPOIHBIE TPUTOHOMETPUUYECKUE
ypaBHEHHUSL.

Crenennble ¢yHkuuu. OO6001IeHNEe TOHATHS O MoOKaszaTene cTerneHu. JleWcTBUs co
creneHssmMu. CreneHHble (QyHKUMH, MX cBoiicTBa U rpaduku. [IpeoOpasoBaHue BbIpa’keHUMN
coJiepKalux paaukainsl. MppanuoHanpHble ypaBHEHUS U HEPABEHCTBA.

Iloka3zatenbHas u Jgorapupmuyeckass ¢Qynkumu. I[lokasarenpHas ¢QyHKUUA, ee
cBoiictBa u rpapuk. I[lokazarenbHble ypaBHEHUS M HepaBeHCTBA. DyHKIus, oOpaTHas
MIOKA3aTeIbHOM.

[Tonstue  nmorapucgma.  CoiictBa  norapu¢pmoB.  CpaBHeHHE  JIOTapu(pMOB.
Jlorapudmuueckas GyHKIUSA y =log.x ., ¢¢ cpoiictBa n rpaduk. JlorapudpmMudeckue ypaBHeHUS
U HepaBeHcTBa. CpaBHEHHE POCTa MOKa3aTeIbHOM, JOrapupMHUUECKON U CTENEeHHON QYyHKITUA.

YucaoBble mnocjaenoBareJbHOCTH. OmpelereHue YHUCIOBOM MOCIeA0BaTENbHOCTH,
crocoObl ee 3amaHusi W cBoicTBa. [lpermen dYHMCIOBOM TOCIIENOBATEIBLHOCTH, CBOWMCTBA
CXOJAIIUXCS mocieaoBarenbHocTed. CylecTBOBaHHE Mpeaesia MOHOTOHHOM M OrpaHMYE€HHON
nocienoBareTbHOCTH. CyMMa OECKOHEYHOM TE€OMETPHUYECKON mporpeccuu. Bwruncnenue
MpeesioB MOCIEIOBATEILHOCTEM.



IIpenen pynknun Ha GeCKOHEYHOCTH M B Touke. OnpenencHue npenena GyHKIUA B
Touke. Bbrumcinenue mnpenenoB ¢GyHKIMA Ha OECKOHEYHOCTM M B TOUYKE. OTaJOHHBIE WU
3aMeyaTeNbHbIe Mpeiebl. ACUMOTOTHI rpadukoB GyHKIMI. HenpepblBHOCTh (YHKIIMH B TOUKE
U Ha IPOMEeXyTKe. HernpepbIBHOCTh OCHOBHBIX JIEMEHTAPHBIX ()YHKITHIA.

IIpoussonnasi. /uddepenunpoBanne ¢ynknmin. OnpeneneHue TPOU3BOJHON
byHKIME B TOuke. ['eoMeTpuyeckuid M (PU3UYECKHA CMBICT TPOM3BOAHOW. BbrumciieHue
npou3BonHoi.  HempepwiBHOCTE 1 guddepenuupyemocts  ¢ynkuuid.  IIpaBumia
nuddepennupoBanusi, TadmuHoe TuQhepeHIIMPOBAHNE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITUH.
JuddepeHumrpoBanue CIOKHOW (YHKIUH. YpaBHEHHE KacaTeNbHOW M HOPMAUM K TpaduKy
¢byukiun. IlpuMeHeHne mNpPOU3BOAHON [UIs HccieloBaHUsS (yHKUMA HAa MOHOTOHHOCTh U
skcTpemyMbl. [loctpoenue rpadukoB dyHkiui. [IpuMeHeHne TPOU3BOIHONW TSI OTHICKAHUS
HauOOJIBIIEr0 U HAMMEHbILIEr0 3HaYCHHI HeNpepbIBHONW (QYHKIIMU Ha 3aJaHHOM IPOMEKYTKE.

11 knacc.

YpaBHeHusi u cucremMbl ypaBHeHuii. O0o011eHre BUIOB ypaBHEHH . PaBHOCHIIBHOCTH
ypaBHeHUU. OOIME METOAbl pEIICHUsS YpaBHEHUN. YpaBHEHHS € MOAYISIMH. CHCTEMBbI
ypaBHEHHIA, KIacCU(PUKAIHS, METOBI PEIICHUI. Y paBHEHHS ¢ TapaMeTpaMH.

HepaBencTtBa u cucrembl HepaBeHCTB. Krnaccudukamus. Pemenuwe pasubpix (u
palMoOHAIBHBIX B T.4.) HEPAaBEHCTB U CHUCTEM HEPABEHCTB C OJHOW MepeMeHHOW. Meton
uHTepBasioB. HepaBeHCTBa ¢ mapameTpamu.

HNurterpansl. WUnTerpupoBanme ¢ynkumii. [lepBooOpasHass U HeompeesieHHBIH
unTerpai. [IpaBuna uHTErpupOBaHMsl, TAOJIUYHOE MHTEIPUPOBAHUE OCHOBHBIX 3JIEMEHTapHBIX
¢ynkuuii. UaTerprpoBaHne MpOU3BOJIBHBIX (DYHKIIHIA, IPOCTEHIINE METOABI HHTETPUPOBAHUSI.
OnpeneneHHblil uHTErpan (NOHATHE, MaTeMaTHYeCKU cMbIci). BeluncieHue u cBoiicTBa.
Brrurcnenue miomasiei miocKux KpUBOJIMHEHHBIX QUTYD.

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKYU U TEOPHH BEPOSTHOCTEH.

[lepecranoBku u (¢akropuansl. Bpibop Heckonapkux »dnemMeHTOB. (CoderaHus U
pasMeleHusl.

Knaccuueckoe monsite BeposiTHOCTU. CiiydailHble COOBITHS M WX BEpPOSTHOCTH.
HesaBucumpie TOBTOPEHUS UCTIBITAHUHN C IBYMS UCXOJIaMHU.

Cratuctudeckre MeTo/ibl 00paboTku uHbopMaruu. ['ayccoBa kpuBas. 3aKOH OONBIIHX
yucen (MMOHATHUSA).

I/I3yquHe IrcoOMCTpHUH HaA 0a30BOM YPOBHE HaIIPAaBJICHO HAa AOCTHXKCHUC
CHEAYIOIINX NPEAMETHBIX LIEJICH:

* OBJIQ/ICHUE CHUCTEMOM reoOMeTpH4YecKHMX MOHSATHI, 3aKOHOB U METOJIOB, U3Y4aeMbIX B
npezenax OCHOBHOW 00pa30BaTelbHOM MpOrpaMMBbl CpeiHero (MOIHOT0) 001Iero oopa3oBaHusl,
YCTaHOBJIEHHE JIOTUYECKON CBSA3H MEXKIAY HUMU;

* OCO3HAaHUE M OOBACHEHHE POJIM IeOMeTPHMH B ONMHCAHUHM U UCCIICAOBAHUH PEabHBIX
IPOLECCOB U SIBJICHUN; TPEJCTABIEHWE O MAaTeMaTHYeCKOM MOJIEIMPOBAaHUM U  €ro
BO3MOYKHOCTSIX;

* OBJIQJICHHE TeOMeTPUYECKOM TEPMUHOJOTMEN M CHUMBOJIMKOW, Ha4YaJIbHBIMU
HNOHATUSAMM JIOTMKM ¥ NIPHUHLMIIAMU MaTe€MaTHYECKOIO JI0Ka3aTelbCTBAa; CaMOCTOSTEIBHOE
MIPOBEJICHHUE JI0KA3aTEIbHBIX PACCYXACHUN B XO/IE pEIICHUs 3a/1a4;

* 3HAHWE OCHOBHBIX THIIOB MPOCTPAHCTBEHHBIX (GUTYp. MHOTOrpaHHUKH, (QHUTYPHI
BpallleHus.  BbIlosiHeHWe  MOCTPOEHUIl  OCHOBHBIX  IPOCTPAHCTBEHHBIX  GUIYp B
U30METpUUECKUX NpoeKIusx. [loctpoenue ceueHuit puryp u ux aHaius.

* (hopMHpOBaHNE U Pa3BUTHE KOHCTPYKTHBHO-NPOCTPAHCTBEHHOI'0 BOOOpa)XKeHUs, a
TakKe TaKUX KauecTB, KaK MHTEJUIEKTyallbHas BOCIPUUMYHBOCTH K HOBOW HH(OpMAaLNU,
rMOKOCTh U HE3aBHCUMOCTh JIOTHYECKOT0 MBILLUICHHUS.



* CIIOCOOHOCTH NMPUMEHSATh MPUOOPETEHHBIE 3HAHUS U YMEHHS JUIsl PEeleHUs 3a/ad, B
TOM YHUCJIE 33]1a4 MPAKTUIECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX YUSOHBIX MPEIMETOB.

10 kaacc.

BBenenue B crepeomerpuio. Ilpeamer crepeomerpumn.

[IpoctpanctBennbie Qurypsl, Knaccubukauusa: Muororpannuku, durypsl BpalieHus U HE
KJaccupuupyeMsle GUrypsl.

OcHOBHbIE IOHATHS CTEPeOMeTPUHN. AKCHOMBI CTepeoMeTpHH.

[lepeceuenne npsAMOW U TJIOCKOCTH, JBYX IUTOCKOCTeH. CrenctBus M3 akcuoM. TexHuka
BBIIIOJIHEHUS IPOCTEHIINX CTEPEOMETPUUECKUX YEPTEKEH.

IIpsimasi ¥ VIOCKOCTH B NPOCTPAHCTBE.

[Ipsimas u miiockocTh B mpocTpaHcTBe. [lapamensHble npsmMas U IIIOCKOCTh. OnpeaesieHue u
IIPU3HAK NapAJJIEIBHOCTH PSIMOM U IUIOCKOCTH.

[lepnenaukynspHble IpsiMas U IJIIOCKOCTh. OmpeneneHue npsmMoil, neprneHIuKyIsipHOn
mIockocTh. [Ipu3HaK MEepHneHIUKYISIPHOCTA MPSAMOM M IIOCKOCTH. YTOJI MEKIY NpsIMOM U
IJI0CKOCThI0. OnpenenenHue yria M1y HAKJIOHHOW U IUIOCKOCThIO. O BEIMUYMHE YIJIa MEXKIY
HAKJIOHHOM M INIOCKOCTBIO U METOJaX €ro HaX 0K ICHMS.

ILi1ockoCTH B IPOCTPAHCTBE.

[TapannenpHble MIOCKOCTU. B3aumMHOE pacnoiokeHwe [BYX IUIOCKOCTEH B MPOCTPAHCTBE.
Ornpezenenne napauienbHbIX IIIOCKocTel. [Ipu3Haku mapamienbHOCTH JBYX IJIOCKOCTEH.

YroJu Mexay ABYMs IJIOCKOCTSIMH.

JByrpanHbiii yron. llepneHaukyIsspHOCTh IIIOCKOCTEH. JIMHEWHBIM Yrosl JBYTPAHHOIO YIJIA.
Teopema 0 NMHENMHOM yrye IBYIpaHHOro yriia. MeToabl HaxO0XJIE€HUs JIBYIPAHHBIX YIJIOB U
YTJIOB MEXAY ABYMS IIJIOCKOCTSIMU.

Paccrosinusi B IpocTpancTBe.

PaccrosiHne mexy 1ByMst Toukamu. PaccTostHue mexay Toukou u npsimoid. Paccrosaue
MEXJy TOYKOM M IUIOCKOCThbIO. PaccrosiHue mexay Toukoil u cgepoil. PaccrosHue mexny
TOUKOU U Qurypoil. [Ipuembl HaX0XAEHUS PACCTOSHUM.

11 kaacec.

1. MHOrorpaHHMKH.

OnpeneneHue MHOIOTpaHHMKAa M €ro JJIEMEHTOB. BHyTpeHHHME M TIpaHUYHBIE TOYKH,
BHYTPEHHOCTh M TpaHuIla TreoMeTpuuyeckoil ¢urypel. Beimykias, cBsA3Has, OrpaHUYeHHas
reomerpuueckass ¢urypa. IlpoctpancTBeHHas o6nactb. ['eomeTpuyeckoe Teno, €ro
BHYTPEHHOCTb U TOBEPXHOCTb. MHOTOTpaHHMK M €ro 3JIEMEHTHI: BEpILMHBI, pedpa, IpaHu,
IUIOCKUE YIJIbl MpPHU BEpILIMHE, IBYTpaHHbIE YINIbI MpU pedpax. DiijiepoBa XapaKTepHCTHKA
MHOT'OTPaHHUKA.

IIpu3ma u napasniejienumnest.

Omnpenenenue npu3Msl U ee a1eMeHToB. KonnuectBo BepiimH, pedep, rpaHeid, quaroHanet y n-
yroiapHOM npusmsel. IIpsmas m HaknoHHas npusmel. [IpaBunpHas npusma. Ilpusmarnueckas
MIOBEPXHOCTL. [lepneHauKyIsipHOe cedeHue Ipu3Mbl. bOKkOBas U MOIHAsA TOBEPXHOCTU IIPU3MBI;
(dbopMyIbl BEIYMCICHUS UX IUTomazeil. @opMysbl BEIUKCICHHUS] 00BEMOB MPSAMOM U HAKIOHHOM
IIPU3M.

Ornpenenenne rapajuieenuIeaa. HakiioHHBI1, IpsIMOH, MPSAIMOYTOJIBHBIN
napauienenunen. CpolicTBa AuaroHaned napamuienenunena. CBOWCTBO IPSIMOYTOJIBHOTO
napauienenunena. Kyd. Oowem nmapamenenumnena. [loctpoeHne miIoCKuX CEUSHUA MPUMBI U
napajuleenunea pasJInYHbIMU METOIAMH.

IMupammupa.
Onpeznenenue NUpaMuIbl U ee 31eMeHToB. KonnuecTBo BepiivH, pedep U rpaHell y n-yroJbHOM
nupaMuibl. GopMyIibl BBIUYUCIIEHUS IIOMAaAe OOKOBOW U MOJHON MOBEPXHOCTEN MUPaMUIBL.
[lpaBunbHas mnUpamMpaa W ee CBoicTBa. Amodema NpaBUIbHON mnupamuasl. Ilmomans
MOBEPXHOCTU U 00BbEM MPaBUIILHON TUPAMU/IBL.

IIpaBuibHbIE MHOTI'OIPAHHUKH. IlonsTue. [Iepeuncnenue BCEX BHJIOB.



2. durypsl BpauieHusl.

Muaunap.

[ToBepxHocTh U Teno BpamieHusa. OcHOBaHUS, 0OpasyroliMe, OCh, BbICOTA LMIUHAPA.
[ToBepxHocTh. CeueHuss UWIMHApPA IUIOCKOCTBIO. M300paxkenwe mwauHApa. Pa3Beprka
IUIMHAPA. Beraucinenue mioraaei 60KOBOH M MOJHOM MOBEPXHOCTEH MIIMHIPA.

Konyc.

Bepmmnaa, ocHOBaHUE, 00pa3ylonIue, OCh, BHICOTA, OOKOBasi M IMOJIHAS MOBEPXHOCTH KOHYCA.
CedeHusi KOHyca IIOCKOCThIO. PaBHOCTOpoHHMI KOHYc. M3o00pakeHue koHyca. Pa3Beprka.
Brruucnenue miuomaneii 00KOBOH U MOJIHOWM MOBEpXHOCTEN KOoHyca. CBOICTBA MmapasiebHbBIX
CeYeHU KOHyca. BrrcaHHble B KOHYC M OIMCAHHBIE OKOJIO KOHYyca nupamuasl. Llununup,
BIIMCAaHHbBINA B KOHYC.

VYcedeHHBI KOHYC: OCHOBaHHA, O0Opasyromiye, BbICOTa, OOKOBasi M  IOJHAs
MOBEPXHOCTH. Beruncnenue miomnianeli 00KOBOW U TIOJHOW MOBEPXHOCTEH YCEYCHHOTO KOHYCA.
Brruncnenre o6beMOB KOHYCa U YCEYEHHOT'O KOHYCa.

Cdepa u map.

Huamerp, paguyc chepsl u mapa. M3oOpaxkenue chepsl. Ilepeceuenue mapa u cdepbl ¢
IIOCKOCTRIO. [lmockocTh, KacatenpHas K cdepe w mmiapy. Ilnomans MOBEpXHOCTH U 00BEM
niapa.

3. BexTops! B npocTpaHcTBe. MeTo KOOPAHHAT U BEeKTOPHas ajiredpa.
JexaproBa cuctema koopaunar. [lonstue Bektopa. KoopauHaTel TOUKH ¥ KOOPJIMHATHI BEKTOPA.
Onepauuu Haj BekTopamu. IloHATHE OpTOHOPMHMpPOBAHHOIO 0a3uca, pasiioKEHUE BEKTOpa IO
0a3uCHBIM BEKTOpaM. YTON MEXIy BEKTOpPaMH, CKAISIPHOE MPOU3BEACHHUE BEKTOPOB. YTOJ
MEX1y MPSMOI U MJIOCKOCTBIO. Y paBHEHUE IJIOCKOCTH, PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH.

[TpenMeTHBIE pe3yabTaThl IO KypCcy «BeposiITHOCTD M CTATHCTHKA !

10 knace

OOyuarouuiics NOaY4YUT CIECAYIOIINE IPEAMETHBIE PE3YJIbTaThI:

YUTATh U CTPOUTH TaOJIMIIBI U TUATPaAMMBI;

ONEepUpOBATh MOHATHAMM: CpeaHee apudmMeTHueckoe, MenuaHa, HauOouiplee, HauMEHbIlIee
3Hau€HUEe, pa3Max MacCHUBa YUCIIOBBIX JAHHBIX;

ONEepUpOBATh MOHATUSMH: CIyYalHbBIM SKcCepUMEHT (OmbIT) M CciIy4ailHOe COOBITHE,
AJIEMEHTapHOEe COOBITHE (PJIEMEHTApHBIA MCXOJ) CIy4allHOTO OIbITa, HAXOJAUTh BEPOSITHOCTH B
OTBITaX C PABHOBO3MOXKHBIMU CIIyYailHBIMH COOBITHUSIMHU, HaXOAUTh U CPAaBHUBATh BEPOSATHOCTH
COOBITHUI B U3YYEHHBIX CIy4YailHBIX 3KCIIEPUMEHTAX;

HaxXoauTh MU (OpMYIHpPOBATh COOBITUS: IEepecedeHne M OOBeAMHEHHE MIaHHBIX COOBITHIA,
coObITHE, TPOTHBOIOJIOKHOE JaHHOMY COOBITHIO, IOJIb30BAaThCi JUarpaMmamu Oiiepa u
(bopMyIoil croxkeHHs BEpOSATHOCTEH MPU PELIeHNH 3a/1a4;

ONEepUpPOBaTh TOHATUSAMHU: YCIOBHAas BEPOSTHOCTb, HE3AaBUCUMBIE COOBITUS, HAXOIUTh
BEPOATHOCTH C IOMOUIBIO TIPAaBUJIa YMHOKEHUS, C IIOMOILBIO IEPEBA CIIyYaiHOIO OIbITA;
MPUMEHSTh KOMOMHATOPHOE MPAaBUII0 YMHOXKEHUS TIPU PELLICHUH 3a]a4;

OIEpUPOBATh TMOHATUSAMU: UCIBITAHUE, HE3ABUCUMBIE MCIBITAHUS, CEPUS UCIIBITAHUH, YCIEX U
HeyJa4ya, HaXxOJIUTh BEPOATHOCTH COOBITUH B CEPUHM HE3aBUCHUMBIX HCIBITAHUN 10 IEPBOTO
ycrexa, HaX0JIuTh BEPOSTHOCTH COOBITUI B cepuH ncIbITaHui bepHym;

ONepUpOBaTh TMOHATUSMU: CiIydailHas BeIMYMHA, pacIpe/esieHHe BEpOATHOCTEW, auarpamma
pacnpeneneHus

11 knace

OOyuaromuiics NOIYYHUT CIEAYIONINE IPEAMETHBIE PEe3YIbTaThI:

CpPaBHUBATh BEPOSITHOCTH 3HAYEHUN CIIyYalHOW BEJIIMYMHBI 110 PACIPENEICHUIO WIH C IIOMOIIBIO
Jauarpamum;

ONEPUPOBATH MOHATHEM MATEMATHYECKOTO OKHJIAHHWS, IPUBOJUTH IPUMEPHI, KAK IPUMEHSAETCS



MaTeMaTHYeCKOE OXXHMJaHHE CIy4alHOM BEIUYMHBI HAXOJUTh MAaTEMATHYECKOE OXHJIAHUE I10
JTAHHOMY pacIpeeNIeHHUIO;

UMETb IIPEJCTABICHHUE O 3aKOHE OOJIBIINX YHCEN;

UMETh NPEJCTABIEHNE O HOPMaJIbHOM paclpee/ICHUH.

4. O0beM u coaep:kaHue y4eOHOro nmpeamera

IIpo¢duib kinacca CounajJibHO-TyMaHMTAPHbII
dopma 00ydeHust Ounas
NeNe yueOHBIX IepHOI0B, BbIAEJIEHHbIX 1,2,3,4

AJIA U3YyYCHU S y‘lEGHOI‘O npeamMera

O0Bem yueGHOro npeamMera (aK.4ac.) 340

KonTakTHasi padoTa ¢ npenojgaBarejiemM
(ak. yac.), He MmeHee 340
B TOM YHCIJIC:

[IpoBeaeHUE 1aOOPaTOPHBIX padOT 0
@opMbl  TeKyIIEro  KOHTpousi  (3a | [IMCBMECHHOE KOHTPOJIBHOE MEPOIPHSTHE @)
Ka)K bl y4eOHBIN IEPUOL) HeoObekTUBHpYEMOE KOHTPOJIBHOE MEPOIIPUSATHE

1)

Hrorosoe koHTpoasHOEe Meponpustue (1,2,3, 4)

@®opMBbI IPOMEKYTOYHOM aTTecTaluu

Coaep:xanue yueOHOIro npeamera

TemaTu4eckuil mjian
AJire0pa u HayaJ1a MATEMATHYECKOI0 AaHAJIN3A

HanmeHOBaHHE TeM U Pa3Je/ioB (aﬁcf;goc ) AyIMTOpHBIE 3AHATHS
TeopeTnyeckue JlaGopaTopHble u
3aHATUA NPAKTHYC€CKUE 3aHATUSA

PaunonajabHble M AeCTBUTE/IbHbIE 14 14 0
4yHCJIA.
@YHKIUA ¥ TpaduKH. 6 6 0
ApudMeTnyecKHii KOpeHb N-0i 18 18
crenen. UppauuonaibHbie
YPABHEHHS M HEPABEHCTBA
®opMy.IbI TPUTOHOMETPHH. 22 22 0
Tpuronomerpuyeckue ypaBHeHHs
IMocenoBaTeILHOCTH U MPOTPeCcCHH 5 5 0
IToBTOpEHUE, 00001IEHHE, 3 3 0
CHCTEeMATH3ALMS 3HAHU I

Hroro 10 kiacc 68 68 0
CreneHb ¢ palMoHAIbHBIM 12 12 0
noka3aresieM. [loka3zaTeabHas
¢ynkuus. IlokasarejabHble




YPaBHEHHS M HEPABEHCTBA
Jlorapupmnueckass pyHKuuu. 12 12 0
Jlorapugmuyeckne ypaBHeHUs U
HEPABEHCTBA
Tpuronomerpuyeckue pyHKuuu u 9 9 0
ux rpaguku. Tpuronomerpuyeckue
HEPaBeHCTBa
HpOPBBOI[H?H. IIpumenenne 24 o4 0
MPOU3BOTHOMN
HHTerpay u ero eHe
HTerpaJd u €ro npuMeHeHUs 9 9 0
Cucrembl YpaBHeHHUit 12 12 0
HarypaabHble H nesabie 4uciia
yp I 6 6 0
IToBTOpEHUE, 0000IIEHIE H 18 18 0
CHCTEeMATH3ALNSA 3HAHNKA
Hroro 11 kaace 102 102 0
I'eomeTpus
B AyIll/lTOprle 3aHATUA
cero
HaumenoBanue TeM U pa3je/ioB (ax. uac.) Teoper. TaGopatopnbie n
i paKTHYeCKHe 3aHATHS
BBenenue B crepeomMeTpuIo. 10 10 0
IIpeamer crepeomeTpuu.
IIpsimasi ¥ VIOCKOCTH B 12 12 0
MPOCTPAHCTBeE.
[MapanienbHOCTH NPSAMBIX U
IJIOCKOCTEl
ITepneHAMKYIAPHOCTH NPSAMBIX K 12 12 0
MJI0CKOCTeN.
Y1bl MeKIy NPSIMBIMHA U 10 10 0
MJIOCKOCTSIMU
MHOTrorpaHHUKH 11 11 0
O0beMbl MHOTOTPAHHHKOB 9 9 0
IMoBTOpEHUE: CeYeHHUsI, PACCTOSTHUS U 4 4 0
YIJIbI
Hroro 10 kiace 68 68 0
Tesa BpameHus
12 12 0
O6beMbI TET 5 5 0
BekTopsl 1 KOOPANMHATHI B 10 10 0




MPOCTPAHCTBE

IToBTOpEHUE, 06001IEHIE 1 7 7 0
CHCTeMATH3aIMs 3SHAHMIT
Hroro 11 kiacc 34 34 0

BepOHTHOCTB H CTAaTUCTHKA

HaumeHoBaHUe TeM U pa3/ieJioB Koua-Bo AyauTOpHBIE
4acoB 3aHATHUSA
[IpencraBienue qaHHBIX U ONUCATENbHAS CTATUCTUKA 4 4
CiyuaiiHble OIIBITHI U CITydaiiHble COOBITHS, OIIBITHI C 3 3

PaBHOBO3MOXXHBIMHU 3JIEMCHTAPHBIMHA UCXOdaMHU

Omnepannu Hajl COOBITUSIMH, CIIOKEHUE BEPOSTHOCTEH

YcnoBHas BEpOATHOCTb, IEPEBO CIYYalHOTO OIbITa, (hopMyIia 6 6
TTOJTHOW BEPOSITHOCTH M HE3aBUCUMOCTb COOBITUIMA

DneMeHTbl KOMOMHATOPUKH 4 4
Cepun nocienoBaTeNbHBIX UCIIBITAHUI 3 3
Cry4aiiHbple BEJIMYMHBI U PACTIPEIACTICHHS 6 6
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 5 5

HUroro 3a 10 kiaacc 34 34

Maremarnueckoe 0>XKuaaHue CIIy4aiHOW BETMINHBI 4 4
Jlucniepcust M CTaHAAPTHOE OTKIOHEHUE CITyYaiHOM BEINYHUHBI 4 4
3aKoH OOJIBIINX YUCelT 3 3
HenpepbiBHbBIE cydaiiHble BETMYUHBI (pacripeieeHus) 2 2
HopwmainbHoe pacnpenenenue 2 2
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMs 3HAHU I 19 19
Hroro 3a 11 kaace 34 34

AHHOTHPOBAHHOE ONMCAHNE COIEPKAHUS Pa3/IeIOB U TeEM
y4eOHOro npeamMera

Aure0pa M Ha4aJla MaTEeMaTHYeCKOI0 aHAIN3a

JeiictBuTeIbHBIE 4YMcJaa. HarypanpHbie u  1ensie  uucia. JlenumocTh  uwmcen.
PammmonansHbele, wWppandoOHANbHBIC, ACHUCTBUTENBHBIE YHCIA, YHCIOBAas TMpsamasd. YWCIOBBIE
HEpaBEHCTBA. AKCMOMATHKA JIEUCTBUTENIBHBIX Ynces. Mo ylb JeHCTBUTEIHLHOTO YHCIIA.

Yucaosble ¢yHkuuu. OnpeneneHue 4YNUCIOBOW (YHKIHMH M CIOCOOBI €€ 3aJaHusl.
CroiictBa ¢yHkuunii. O6macTh ONpeaeIeHnsl, MHOKECTBO 3HAUYCHHH, HynMH (YHKINH, MHTEPBAJIbI
3HAKOIIOCTOSIHCTBA, 4ETHOCTb, HEYETHOCTb, HEPUOJUUYHOCTb, MOHOTOHHOCTb, HHTEPBAJIbI
MOHOTOHHOCTH, 3KCTpeMyMbl (pyHKUMU. [IoHATHE 00 acMMNTOTHYECKOM MOBEACHUM (YHKLIUH B
Touke U Ha OeckoHeuHocTu. MccnenoBanne ¢ynkuuu no rpaduky. Ilepuonudeckue u odparHsle
¢byskimu. ['padukn OCHOBHBIX 3JIeMeHTapHBIX (yHKIMA. [IpeobpazoBanus rpapukoB GyHKIHHN.

Tpuronomerpudeckue ¢pynkuuu. Msmepenue yrnos. I'papycHas m paauanHas mepa
yrna. EpvHudHas 4uciaoBas OKPY)KHOCTb Ha KOOPAMHATHOM IUIOCKOCTH. AjredOpanueckoe
oTpe/ielieHHe TPUTOHOMETPUYECKUX (YHKIM: CHHYyca, KOCHHYCa, TaHITe€Hca U KOTaHTEHcA.




Tpuronomerpudeckre (pyHKIIMU TPaIyCHOTO M paguaHHOTo aprymeHTa. CoiictBa u rpaduxu TI -
¢bynkumii. O6paTHbIe TPUTOHOMETPUYECKHE (PYHKIUHU, UX CBOWCTBA U TpapUKH.

IIpeoOpa3oBanne TPHUIrOHOMETPUYECKHX BbIpaxkeHUil. DopMynbl TpUBEICHHUS,
CJIOKEHHsI apryMEHTOB, JIBOMHOTO apryMeHTa, MOJOBUHHOTO aprymeHTa ((GpopMyibl NOHUKEHHS
crenean). llpeoOpa3oBaHWe CyMMBI TPHTOHOMETPUYCCKUX (YHKIIMH B TPOU3BEICHUE W
npou3sBesieHus B cymmy. OCHOBHBIE ()OPMYJIIBI TPUTOHOMETPHH.

Tpuronomerpuveckue ypaBHeHusi. [IpocTeiinme TPpUrOHOMETPHUYECKHE ypaBHEHUS M
HEepaBeHCTBAa. MeTO/pl peleHuss TPUTOHOMETPUUECKUX YPaBHEHUI: METOJ 3aMEHBI NEPEMEHHOM,
METO/I Pa3JIOKEHUSI HA MHOXKUTEJH, OJTHOPOIHbIE TPUTOHOMETPUYECKUE YPABHEHHUS.

Crenennble ¢QyHkuuu. OO0oOmEeHNe TOHATHS O TOKazaTene creneHd. [leiicTBusi co
crenersiMu. CterneHHble (QyHKIMH, WX CcBoWcTBA W Tpaduku. IIpeoOpa3oBaHWe BBIPAKEHHIA
cojiepkaIux paaukansl. UppaloHanbHble YpaBHEHUS U HEPABEHCTRA.

IlokasaTtenbHass u Jorapupmuuyeckas ¢yHkumuu. IloxazarenbHas ¢QyHKIUSA, ee
coiictBa u rpaduk. I[lokazarenbHble ypaBHeHHUsT U HepaBeHcTBAa. DyHkius, obOpaTHas
MIOKA3aTEIIbHOM.

[Tonsitne norapugma. Cpoiicta gorapudmon. CpaBHeHHe JorapudmoB. Jlorapupmudeckas
byHKIHS Y =log.x . & caoiicrea n rpaduk. JlorapudpmMuueckue ypaBHEHHS U HEPABEHCTBA.
CpaBHeHue pocTa 1oka3aTeabHOMH, JorapupMu4Ieckoil U cTeneHHoN QyHKIMH.

YuciioBble 10CJHEA0BATEIBHOCTH. OrmpeseneHue YUCIOBOM IOCIIEA0BATEIbHOCTH,
crocoObl ee 3amanus U cBoicTBa. [Ipenen yrcnoBoi MoCIen0BaTeIbHOCTH, CBOMCTBA CXOASIIUXCS
MOCJIEI0BATENBHOCTEH. CymecTBoBaHHe npejena  MOHOTOHHOH | OrpaHUYEHHOMN
nocienoBarenbHOocTH. CyMMa OECKOHEYHOH TeOMeTpUYEeCKOl Mmporpeccuu. Berancnenue npenenos
MOCJIEIOBATEILHOCTEH.

Ilpenen ¢pyHkuuu Ha 0eCKOHEYHOCTH M B TOuKe. OnpeneneHue npenena GpyHKIUA B
Touke. Bpluncnenue mnpenenoB ¢GyHKIMM Ha OECKOHEYHOCTH U B TOYKE. OTAJOHHBIE U
3aMeyaTelsIbHble Tpesesbl. ACUMNTOTHI rpadukoB GyHKIuM. HenpepblBHOCTh QyHKIIMK B TOUKE U
Ha NpoMexxyTke. HenpepbIBHOCTh OCHOBHBIX 3JI€MEHTAPHBIX (DYHKIHI.

IpousBoanas. [AuddepenunpoBanne ¢QyHkuuid. OrmnpeneneHue NPOU3BOJHON
¢yHkuuun B TOouke. ['eomeTpmueckuii W (PU3MUECKHIM CMBICI TNPOU3BOAHOW. Brruncienue
IIPOU3BOJHOM. HenpepsiBHOCTB u T depeHInpyeMOCTb GbyHKIHUI. ITpaBuiia
muddepeHurpoBanus, TabauuHOe U(QEepeHInpPOBaHUE OCHOBHBIX 3JEMEHTAPHBIX (DYHKIMH.
HuddepennupoBanue cinoxHOH (yHKIMH. YpaBHEHHE KacaTelbHOM M HOpMalnu K Tpaduky
¢ynkuuu. IlpumeHeHHe MNPOM3BOAHON A MCClenoBaHUS (YyHKIMH Ha MOHOTOHHOCTH H
skcTpeMyMbl. IlocTpoenue rpadukoB ¢yHkuumil. IIpuMeHeHHe NPOU3BOAHOM U OTBHICKAHUS
HauOOJIBIIEro U HAMMEHBILETO 3HaUeHUH HEeNPEephIBHON (YHKIINYU HA 3aJaHHOM IPOMEKYTKE.

11 knace.

YpaBHeHnusi u cucrembl ypaBHeHuii. O00011eH1e BUAOB ypaBHEHUI. PaBHOCHIIEHOCTH
ypaBHeHMI. OOIMe METOoAbl pelleHus ypaBHEHUH. YpaBHeHus c MoayisimMu. CucTeMmsbl
yYpaBHEHUH, KJIacCUPUKAIUSA, METOAbI PELICHUI. Y paBHEHUs ¢ TapaMeTpamH.

HepaBenctBa u cucrembl HepaBeHcTB. Kiaccuduxamus. Pemenue pasHbpix (4
paloOHaJIbHBIX B T.4.) HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW NepeMeHHo. Meton
uHTepBanoB. HepaBeHcTBa ¢ mapamerpamu.

HNurterpanesl. WuTerpupoBanne ¢ynHkumid. IlepBooOpasHas u HeonpeneneHHbINH
unTerpain. [IpaBuna uHTErpUpoBaHUs, TaOJIMUYHOE MHTETPUPOBAHUE OCHOBHBIX 3JIE€MEHTAPHBIX
¢ynkuunii. UHTerpupoBaHue mpou3BOJIBHBIX (DYHKIIMNA, MPOCTEHIIINE METOABI HHTEIPUPOBAHHUS.
OmnpeneneHHblil MHTErpan (MOHATHE, MaTeMaTHYeCKUd cMbIcT). Bbluncienue u CBOMCTBA.
Brruncnenue miomaei miockux KpUBOIUHEUHBIX QUTYD.

DJIeMeHTbl  KOMOMHATOPHKH, MATEeMaTH4eCKOH CTAaTHCTHKM M  TEOPHH
BEPOSATHOCTEI.



IlepecranoBku u (paxTopuabl. BLIOOpHECKOJBKUX 3JIEMEHTOB.
Coueranusi ¥ pa3MelleHHS.
Knaccuueckoe monsarue BeposiTHOcTH. CiydaliHble COOBITHSI M MX BEPOSTHOCTH.
He3aBucumble NOBTOpEHNUs UCIIBITAHUH C ABYMS UCXO/aMHU.
Craructuueckue MeTo ikl 00padoTku uHpopmanuu. ['ayccoBa kpuBas. 3aKoH OOJIBIINX
gucen (MOHATHUSA).

I'eomeTpus

10 kaacc.

BBenenue B crepeomerpuio. Ilpeamer crepeomerpumn.
[IpoctpanctBennsie (urypsl, Knaccudukanus: Muororpannuku, ®Ourypsl BpalieHus ¥ HE
KJaccupuupyeMole GUrypsl.

OcCHOBHbIE NOHATHS CTEPEOMETPUN. AKCHOMBI CTE€PEeOMEeTPHH.
Ilepeceuenne mpsIMOM M TUIOCKOCTH, JBYX IUIocKocTen. CleAacTBUs U3 akCHOM. TexHuka
BBIIIOJIHEHMS IIPOCTEHIINX CTEPEOMETPUUECKUX YEPTEKEH.

IIpsimasi ¥ MJIOCKOCTH B MPOCTPAHCTBeE.

[Ipsimass 1 miockocTh B mpocTpaHcTBe. [lapamiensHbie mpsiMasi U IWIOCKOCTh. OmpeaesieHue u
MPU3HAK NapaJJIEIbHOCTH MPSMOM U IIIIOCKOCTH.

[lepniengukynspHble npsiMasi U MI0ckocTh. Onpesenenue NpsaMon, NepueHIuKyIsIpHOI
MI0CKOCTH. [Ipu3HAK MEeprneHIuKYISIPHOCTA NPSIMOM U IUIOCKOCTU. YTOJN MEXIAY HpsMOMl U
IUIOCKOCThI0. Omnpezenenue yria MeXay HaKJIOHHOHN U IUIOCKOCTbi0. O BENMUYUHE YIila MEXKIY
HAKJIOHHOM M IIOCKOCTBIO U METOJAX €r0 HaXOXICHHUS.

IlnockocTH B IPOCTPAHCTRE.

[TapannenpHble MIOCKOCTU. B3auMHOE pacmnoiokeHwe [BYX IUIOCKOCTEH B IMPOCTPAHCTBE.
Ornpezenenne napauienbHbIX IIIOCKOcTeH. [Ipu3Haku mapamienbHOCTH JBYX IJIOCKOCTEH.

YroJ Mexay ABYMs IJIOCKOCTSIMH.
JByrpannsiii yron. IlepneHauKyIsspHOCTh IIIOCKOCTEW. JIMHEWHBIA yrosa ABYTPaHHOrO yrija.
TeopeMa 0 JIMHEMHOM yIJIE€ IBYIPAaHHOrO yriia. Meroasl HaxOKIEHHs IBYI'PAHHBIX YIJIOB U
YTJIOB MEXAY ABYMS IIJIOCKOCTSIMU.

Paccrosinusi B npocTpaHcTBe.

PaccrosiHue Mex1y 1ByMs TOYKaMH. PaccTosHue Mexay TOUKOU U npsiMoil. PaccTosuue
MEXJy TOYKOW M IIJIOCKOCTBhIO. PaccrosiHme Mexay Toukoil u cdepoil. PaccTosHue mexmay
TOYKOM 1 purypoid. Ilpuembl HaXOXKAEHUS PACCTOSTHHMA.

11 KJ1acc.

1. MHororpaHHuKkH.
OnpeneneHne MHOTOTpaHHMKAa M €ro 3JIEMEHTOB. BHyTpeHHHE U TpaHUYHBIE TOYKH,
BHYTPEHHOCTh U TpaHHUIla TeoMeTpuyeckod ¢Gurypsl. Belnmykmas, cBsA3Has, OrpaHUYEeHHas
reoMmerpuueckas ¢urypa. IIpoctpancTBeHHas o0Omnactb. I'eomerpuueckoe Teno, €ro
BHYTPEHHOCTh M IMOBEPXHOCTb. MHOTOTPAaHHUK M €ro 3JIEMEHTHI: BEpIIMHBI, pedpa, IpaHH,
IUIOCKUE YIJIbl TPU BEpIIMHE, OBYTPaHHbIE YIJIbI MpH pedpax. DiaepoBa XapaKTepUCTHKA
MHOT'OI'PaHHHKA.

IIpusma u napajiejenumnes.
Onpenenenue npu3Msl U ee a1eMeHToB. KonnyectBo BepuvH, pedep, rpaHeid, JuaroHanet y n-
yroiapHON npusMmsel. [IpsMas m HakinoHHas npusMmel. [IpaBunbHas npusma. [Ipusmarndeckas
noBepxHOCTh. [leprnenauKynsipHoe ceueHne nmpu3Mel. bokoBas 1 1osiHas OBEPXHOCTH IIPU3MBIL;
(dbopMyJibl BEIYUCICHUS UX IUTomazeil. @opMysbl BEIUKCICHHUSI 00BEMOB MPSAMOM U HAKIOHHOM
IIPU3M.

Ornpenenenne NapajijieenuIeaa. HaxknonHs1, MIPsIMOH, MPSAIMOYTOJIBHBIN
napauienenunen. CpolicTBa auaroHaned napamuienenunena. CBOWCTBO NPSAMOYTOJbHOTO
napauienenunenaa. Kyd. O6vem mapamtenenumnena. [loctpoeHne miocKux ceYeHUN MPU3MBI U



napajuleIenue1a PasInYHbIMA METOJAMHU.

[Mupamuga. Onpenenenne nUpaMuabl U ee dyeMeHToB. KonndyecTBo BepinH, pedep u
rpaHel y n-yrosbHOM mupamMuibl. DOpMyINbl BBIUMCIACHUS IUTOMAACH OOKOBOW M TOJHOW
noBepxHocTel mupamunael. [IpaBunbHas mupammuga M ee cBoiicTBa. Amodema MpaBUIBHON
nupamubl. [Tnomans noBepXxHOCTH U 00BEM NPaBUIIBHOM MUPAMUIBIL.

IIpaBunbHbIe MHOTOrpaHHUKH. [TonsaTue. [lepeuncnenue Bcex BUIOB.

2. Ourypsol BpaimieHus.

uaunap.
[ToBepxHocTs u Teno BpamieHus. OcHOBaHUS, O0pasylollue, OCh, BBICOTa LWIMHJIPA.
[ToBepxHocTh. CeueHuss UWIMHApPA IUIOCKOCTBbIO. M3o0paxenue munuHApa. Pa3Beprka
WIMHIpa. Beraucnenue miomaaeit 00KoBOW U MOTHOW MOBEPXHOCTEH MIITMHAPA.

Konyc.

Bepmunna, ocHoBaHue, oOpa3yromiye, ocb, BbICOTa, OOKOBasi U MOJIHAS MOBEPXHOCTU KOHYCA.
CeueHusi KOHycCa TUIOCKOCTBIO. PaBHOcTOpoHHMIT KoHyc. M300pakeHue konHyca. Pa3Beprtka.
Brruncnenne riomnaaeii 60KOBOM M MOJHOM MOBEpXHOCTEH KoHyca. CBOWCTBA MapalieIbHBIX
ceueHUl KoHyca. BrucaHHble B KOHYC W OIMCAaHHBIE OKOJO KOHyca nupamuiabl. {ununnp,
BIIMCAHHBIN B KOHYC.

VYcedueHHbIII KOHYC: OCHOBaHMs, oOOpasyroliue, BbICOTa, OOKOBas U  IOJIHAs
MOBEpXHOCTU. Boruncnenue orniaieil 00KOBO M MOJHOM MOBEPXHOCTEH yCEYEHHOI0 KOHYCA.
Boruncnenne 00beMOB KOHYCa U yCEYEHHOI'O KOHYCA.

Cdepa u map.

Huamerp, pamuyc chepbl u mapa. M3obpaxenue chepsl. [lepeceuenue mapa u chepsl ¢
wiockocThio. [lmockocT, kacatenpHas K cdepe u mapy. Ilmomanbs MOBEpXHOCTH W 00BEM
nrapa.

3. BekTopbl B mpocTpancTBe. MeTO/l KOOPAMHAT U BEKTOPHAas ajredpa.
JexaproBa cuctema koopaunar. [lonstue Bektopa. KoopauHaTel TOUKH U KOOPJIMHATHI BEKTOPA.
Onepauuu Haj BekTopamu. IloHATHE OpTOHOPMHMpOBAHHOIO 0a3uca, paszioKEHUE BEKTOpa IO
0a3MCHBIM BEKTOpaM. YTOJ MEXJy BEKTOpaMHM, CKaJlsipHOE IpPOM3BEAEHUE BEKTOPOB. YTOI
MEXly MPSMOI U MJIOCKOCTBIO. Y paBHEHUE IUIOCKOCTH, PACCTOSTHUE OT TOYKHU J0 IUIOCKOCTH.

BeposATHOCTD U CTATHCTHKA:

10 kaace
IIpeacraBiieHue JaHHBIX ¢ MOMOIILIO Tadaul u auarpamm. CpemaHee apudmerndeckoe, MeauaHa,
HaI/I6OJ'IbI_Hee W HAMMCHBIICC 3HAYCHUA, pa3MaX, zmcnepcnﬂ nu CTaH,Z[apTHOC OTKJIOHCHHC

YHUCJIOBBIX HAOOPOB.

CayuaiiHble JKcTIepUMEHThI (ONBITHI) U CIyYaiiHble COOBITUSI. DIEMEHTApHBIE COOBITHS (UCXOIbI).
BeposiTHOCTB citydaifHOrO cOObITHS. BIM30CTh YaCTOTHI M BEPOSTHOCTU COObITHI. CilydaiiHbIE OTBITHI C
PaBHOBO3MOXHBIMH ~ DJIEMEHTapHbIMU  COOBITUSAMH.  BeposiTHOcTH  cOOBITUH B ONBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepauum HajJ COOBITHSIMM: TI€peceyeHre, 0ObeIMHEHNE, IPOTUBOIOIOKHbBIE COOBITUS. JlnarpaMMel
Oitnepa. DopMyna CI0KEHUST BEPOATHOCTEM.

YcioBHasg BepOATHOCTb. YMHOXKEHUE BEPOATHOCTEH. [lepeBo ciydaiiHOro skcrepumenta. dopmyna
MOJTHOM BeposiTHOCTH. He3aBrucumbie cCOOBITHS.

KomOunatopHoe mnpaBuio ymHoxkeHusl. IlepecranoBku u daktopuan. Yuciao couyeTaHui.
Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa.

BuHapHbIi cay4aiiHbI ONBIT (MCHBITaHUE), ycnex U Heynada. HeszaBucumble ucnbitanus. Cepus
HE3aBUCUMBIX HCTIBITAHUH 110 NepBoro ycnexa. Cepusi He3aBUCUMBIX UCIIBITAHUN bepHyruim.
Cayuaitnas BeaumuumHa. Pacrnpenenenue BepoaTrHocTed. Jlmarpamma pacnpexneneHus. [Ipumepst
pacripeneneHuid, B TOM YHCIie, TEOMETPUIECKOE 1 OMHOMHUATTLHOE.

11 kaace



Yuc/ioBble XapPaKTEPUCTHKH CJAYYAWHBIX BeJIMYHH: MAaTEeMAaTHYECKOE OXXKHUJAHWUE, TUCIEPCHS U
CTaHJApTHOE OTKJIOHeHHe. [Ipumepbl MpUMEHEHHs] MaTeMaTHYECKOTO OXHAAHHWS, B TOM YHCIE B
3a/ladyaXx M3 TOBCEJHEBHON JKM3HU. MareMaThyeckoe OXHUAaHWue OWHApPHOW CIIy4yailHOW BEITWYUHBI.
MareMaTtuueckoe OKUJaHHWE CYMMBI CIYYalHBIX BEMYMH. MaTreMaTuuecKoe OXUIAHUE U JUCIEPCHUs
T€OMETPUUYECKOT0 U OMHOMHUAIBLHOTO PaCTIPEICIICHUH.

3akoH OO0JBIIMX 4YMcCeJl W €ro pojb B HaykKe, Npupoae H obmecTBe. BpIOOpOUHBI MeTOox
HUCCIIENOBAHUMN.

IIpumepbl HenmpepbIBHBIX CAYy4YalHbIX BeJIWYHH. [loHSATHE O TJIOTHOCTH pacmpeneiieHus. 3ajayw,
MPUBOASAIINE K HOPMAJILHOMY paciipeiesieHuro. [IoHsITHe 0 HOpMaJIbHOM pacipeie/ICHUH.

5. MeToanueckue ykazaHusi 1Jjisi 00y4arOMXcst
10 OCBOEHHIO Y4eOHOT0 npeaMeTa

OcBocHre yuyeOHOTO mpeaMera TpeOyeT CHCTeMATHYeCKOr0 M3yUeHHUs BCEX TeM B TOU

I0CJIEI0BATEIbHOCTH, B KAKOW OHM yKa3aHbl B paboueil mporpamme.

OCHOBHBIMU BHMJIaMH Yy4€OHOH pPabOThHl SABIAIOTCA ayAMTOpPHBbIE 3aHATHA. WX wenp -
pacupuTh 0a30BbIE 3HAHUS O0YYarOIIMXCS 10 OCBAMBAEMOW IporpamMMe y4eOHOro mpeamera
U CHCTEMY TEOPETHYECKUX OPHUEHTHPOB JUIsl IMOCIEAYyIoIero Oosiee TIyOOKOro OCBOEHUS
IPOrpaMMHOI0 MaTepuaja B XOJE€ CaMOCTOSTEIbHOM paboThl. OOyuaromeMmycs Ba)KHO
MOMHUTb, YTO aKTUBHAs paboTa Ha ypoke 2(pPEeKTHBHO IOMOTAET eMy OBJIaJIEeTh MPOTPAMMHBIM
MaTepuajoM OJjaromaps pacCTaHOBKE Y4YHTEJIeM HEOOXOAMMBIX AaKIIEHTOB W YAEP)KaHUIO
BHMMAaHUS WHTOHALIMOHHBIMU MOXYJLLMSAMHU TOJOCAa, a TAaKXKE MOAKIIYEHUEM ayIquO-
BU3YAJILHOTO MeXaHW3Ma BocmpusaTHs nHpopmanuu. Kpome Toro, BO BpeMsi ypoka  HMeEeT
MECTO MpsAMONW BHU3Y&JIbHBIH W  SMOLMOHAIBHBIA  KOHTAKT 00yYaroIerocs ¢ y4yuTeseMm,
o0ecrneynBaroIuil MAKCUMAJIbHYIO peali3aliio BCEX KOMIIOHEHTOB O0yUeHHUs.

CamocrosTensHas pa60Ta peciacayeT CICAYIOUNE LCIIN:
— 3aKpCIJICHUEC U COBCPIICHCTBOBAHNUEC TCOPCTUUCCKUX 3HaHHfI, IMNOJIYYCHHBIX Ha
AYJAUTOPHBIX 3aHATHAX

— ¢opMupOBaHHE HABBIKOB TOJTOTOBKA TEKCTOBOM COCTaBISIONICH HHPOpMAIK
y4eOHOTO W HAyYHOTO Ha3HA4YEHUsS i1 pPa3MEIIeHUS B Pa3IMYHBIX HMHPOPMAIIMOHHBIX
CHCTEeMaXx;

—  COBEpUICHCTBOBAHME HABHIKOB MOWCKA HAYYHBIX MYyONUKaMii U 00pa3oBaTeNbHBIX
pecypcoB, pa3MenIeHHbIX B ceTh MHTepHeT;

— CaMOKOHTPOJIb OCBOEHHS ITPOrPaMMHOI0 MaTepuana.

OOyuaroieMycsi HEOOXOJUMO IOMHHUTB, YTO pE3yJIbTaTbl CAMOCTOSTENLHONW palOOThI
KOHTPOJIUPYIOTCS INIPENOJABATEIEM W YUYUTBIBAIOTCS B IPOLECCE TEKYILEro KOHTPOJISA
yCIIEBAEMOCTH.

6. [lepeuyeHb yueOHO-METOANYECKOT0 00eCTIeYeHUsI IJISl CAMOCTOATEIbHOM
padoThI 00Y4AKIIMXCS 0 Y4eOHOMY IpeAMeTy

[Tpu camocTosTeNHHOM paboTe 00yUaAOIIMMCS CIIETYET UCIOIb30BATh:

— KOHCIIEKTHI YPOKOB;

— JMTepaTypy W3 TepeYHs  OCHOBHOH M  JONOJIHUTEIBHOU y4eOHOit
JIATEPATypPbl, HEOOXOIMMOH ISl OCBOCHHS YIeOHOTO ITPEaAMeETa;

— pecypcbl MH(OpPMaIIMOHHO-TEIEKOMMYHUKalMOHHON cetu "WHTepher",
HE0oOXOIMMBIE [Tl OCBOCHUS y4EOHOTO TIPEeIMETa;



— METOJMYECKHE YKa3aHUs ISl OOYy4alolmMXCs IO OCBOCHHUIO y4eOHOTO MpenMerTa.

7. IlepeyeHb OCHOBHOM M IONIOJIHUTEJbHON Y4eOHOM JIUTepaTyphl

OcHoBHAA:

e A.T. Mopakoswuy, I1. B. CemenoB. Anre6pa u Havyajia MaTeMaTudeckoro anaimsa, 10-11
KJ1acchl. YUeOHHK s 001e00pa3oBaTeIbHbIX Opranu3anuii (6a3oBblil ypoBeHb). B 2-x
yacTax. Yacthb 1. Y4eOHUK.

10-e u3nanue, crep. — M.: Muemosuna, 2021. — 448 c.

e A.T. Mopakosuy, I1. B. CemenoB. Anrebpa u Hadana mareMarudeckoro ananusa, 10-11
KJIacChl. YUeOHHUK 1 001eo0pa3oBaTeIbHbIX Oopranu3aiuii (6a30Belii ypoBeHb). B 2-x
yacTsax. Yacrp 2. 3aja4uHuK.

10-e u3nanue, crep. — M.: Maemo3una, 2021. — 271 c.

o JI. C. Aranacsu, B. @. byty30B u np. MatemaTtuka: anredpa u Hayajga MaTeMaTHYECKOTO
aHanuza, reometrpusi. I'eomerpust 10-11 xnaccel. YueOHUK 1151 0011€00pa30BaTeIbHBIX
opranm3anuii (6a30BeIii U yrimyon. ypoBau). 10-¢ uznanue, crep. — M.: Ilpocemnienue,
2022. - 287 c.

8. Ilepeyenns pecypcoB cetu « AHTEpHET), HEOOXOAUMBIX /1JI51 0CBOECHUS
y4eOHOro nmpeamera

ITpr ocBoeHMM AMCLUIUIMHBI HEOOXOIMMO HCIOJIb30BAaHUE CIEIYIOLIUX PECYPCOB CETH
«MHTepHeT»: oOpa3zoBareinbHas Iuiargopma ¢ €AMHBIM JOCTYNOM K LU(POBBIM CEpBUCAM U
yuebHbpIM MaTepuaiam OI'UC «Mos mkomnay

9. Ilepeyenb MHGOPMAIMOHHBIX TEXHOJIOTHH, HCTIOJIL3yEMbIX MIPH

OCYLIECTBJICHMH 00Pa30BaTEbLHOIO MpPoLEcca M0 Y4eOHOMY NpeAMeTy

OO0pazoBarenbHbIN porece no  y4eGHOMY IIPEAMETY MaremaTnka
MpeAnoaraeT UCIOIb30BaHNE CIEAYIONIero mporpamMmmuoro odecrieuenus (I[10) u
uHpOopMalMOHHBIX cripaBo4HbIX cucteM (MCC):

1. JIunensuonHoe u(uim) cBoOo1HO pactipoctpansemoe [10:

- TIPWIOXCHUE, TIO3BOJISTIOIIIEE POCMaTPHBATh U BOCIIPOHM3BOIUTH
meanakoHTeHT PDF — ¢daiinoB «Adobe Acrobat Reader DCy;

- IporpaMma IpoCcMOTpa HHTEPHET-KOHTEeHTa (Opay3ep);

- otucHbIf maket npuinoxenuit «LibreOffice».
CrnermanuzupoBannoe 10 He Tpebyercs.

2. UCC:
- noctym B pexume on-line B Diexkrponnyto 6ubanoreunyto cucremy (OCBH)
- JIOCTYTI B 3JIEKTPOHHYIO HH(POpMaImoHHO-00pa3zoBarTenbHyto cpeny [ITHNY

IIpy ocBoeHMHM MaTepuajia ¥ BBINOJHEHUS 3aJaHUil MO JAUCUUIUIMHE PEKOMEHIYETCS
WCIIOJIb30BaHWE MAaTepHaoB, pa3MemeHHbIXx B JImuapix kabuHerax oOydaromuxcs ETUC



[MCHUY (etis.psu.ru).

10. Onucanue MaTepuaJbLHO-TEXHUYECKO# 0a3bl, HEOOXOTUMOI /151
OCYLLIECTBJICHHS 00Pa30BaTeILHOIO NpoLecca 1o y4eOHOMY npeaMery

Bun pabot: mpakTuyeckoe 3aHsITHe.

- ayAUTOpHs, OCHAIIIEHHAS MEJIOBOM W/UJTM MapKEpHOU JOCKOM. Bu

paboT: TeKyLIHil KOHTPOJIb.

- ayauaTopus, OCHaIIEHHas MPE3EHTALIMOHHON TEXHUKON  (IIPOEKTOp, JKpaH,
KOMIThIOTEP/HOYTOYK) C MEJIOBOM M/WUJTU MapKEPHOM JIOCKOH.

Bun pabot: camocTosiTeibHas padora.

- ayauropus, OCHAILEHHAs IIPE3EHTALMOHHON TEXHUKOU (mpoekTop, JKpaH,
KOMIIBIOTEP/HOYTOYK) C MEJIOBOM W/WJIH MapKEepPHOU JTOCKOU, C BO3MOXXHOCTBIO MOAKITIOYCHUS K
cetu «UMHTepHer», ¢ oOecreueHWeM JOCTyNma B DJJIEKTPOHHYK HH(OPMAIMOHHO-
00pa3oBaTeNIbHYIO cpeny [NIramy.



11. ®OHJAbI OHEHOYHbBIX CPEJICTB

Anreﬁpa H HAYaJ1a MATEMAaTHIECCKOI'0O aHAJIu3a
Tekyiuii KOHTPOJIb:

Ne KonTposaupyemsblie TeMbl, pa3aeJibl HaumMeHOBaHHE OLIECHOYHOI 0
cpeacTBa

1 JIeICTBUTEIBbHBIC YHCTIA

2 Yucnosbsle GyHKINUN KontposnbHas pabota

3 Tpuronomerpuueckue GyHKIUN

4 [IpeoOpazoBanne TpuroHomerpudeckux | KoHrponasHas padboTa
BBIPa)KECHUIN

3) TpPUrOHOMETPHUUYECKUE YPAaBHEHHUS KoHntposnbHas pabota

6 Crenenu u kopau. CTeneHHble PyHKINN

7 [loka3arenbHass u  Jjorapudmuyeckas
¢dyukiun. [TokasarensHbie ypaBHeHus u | KonTponbHas pabora
HEPaBEHCTBA. Jlorapudmmuueckue
YpaBHEHUS U HEPABEHCTBA.

8 YucioBble OCIE0BATENLHOCTH.

9 [Mpenen pyukunu Ha OeckoHeyHOCTH U B | KOHTposibHas paboTa
TOUKE.

10 [IpousBoHast. Huddepennrpoanue | KontponsHas paborta
GyHKIUH.

1,2. JlelicTBUTE/IbHBbIE YHCcaa. UHca0BbIE (DYHKIMH.

B 3apmanusix paboThl MPOBEPAIOTCS YMEHHUE BBIMOIHATH JEHCTBUSA C JIPOOHBIMU

YHClIaMd, TIEPEBOJI MEPUOIMYECKUX apobeld B OOBIKHOBEHHBbIE U HA00OpoT. Pemienue
MPOCTEHIINX YPABHEHUM U HEPABEHCTB C MoAyJieM. JleicTBus co cTeneHamu. JlencTBust
¢ xopusimu. I[IpeoOpazoBanue BoipaxeHuid. MccrmemoBaHue 37IeMEHTApHBIX (PYHKIUH.
[TocTpoenue rpaduxoB ¢pyHkumil. Ha BeimosHeHne paboTsl OTBOAUTCS 80 MUHYT.

No ®opma Makec.
3agaHu | 0ayl 3a
n/ Ilnanupyembie pe3yJibTaThl OO0beKT OLleHUBAHUS A
. a1 3a]aHU
e
1 VYMeHue BBINONHATH JeiictBust ¢ | Pabota ¢ qpo6samu. [pumep 1
2 JPOOHBIMH  9HCIIAMHM,  HEPEeBOA | [IpocTeiiiine ypaBHEHHS - 5
MNEpUOANYCCKUX I[pOGCﬁ B C MOZYJIEM. prMep
3 OOBIKHOBEHHBIE M HA00OPOT. | [Ipocreiimue -
Periennie MpoCTEHIMX YpaBHEHUH | yepapeHCTBA ¢ MOYJIEM. prMeEp 3
4 |1 HCpaBCHCTB € MOAYIEM. | JccnemoBaHme — CBOICTB
HelictBuss  co HCTen6eH51MH W | dyikouit.  TTocTpoenne
KOPHSMH. eoOpa3zoBaHue
BLIp aXCHUN P rpaquxos Hpumep 4
PAKCHUN. . _ | KOMOMHHPOBAaHHBIX
UccnenoBanue GhyHKIUH. (KYCOUHBIX) (yHKIIHIA.
[Toctpoenue rpagukoB QyHKIMHA.
IIIkana mnepeBoaa mNEepBUYHOIO Oajia 32  BbIIOJHEHHE

KOHTPOJIbHOI1 pa00Thl B 0TMETKY 0 NATHOAILHON IKale:




[TepBuunbIii 6amn 0-4 5-6 7-8 9-10
Otmetka 2 3 4 3)
3,4. Tpuronomerpuyeckue (pyHxuum. IIpeoOpa3oBanusn

TPUITOHOMETPUYECKHUX BbIPAKEHUM.

B 3aganusax pa®oTsl MPOBEPSIOTCS HaBBIKU MEPEBOJIA YIJIOB U3 TPajyCHON Mephl
B paJUMaHHYl0O M HaoOOpOT, 3HAHME ONpEAEICHUH U CBOWCTB OCHOBHBIX
TpuroHomerpuueckux ¢yHkuuid. Haxoxaenue 3Hauenuil TI-QyHkumil. Ymenue
CTPOUTh U TMpeoOpa3oBbIBaTh I'paUKH OCHOBHBIX TPUTOHOMETPHUYECKHX (DYHKIIMIA.
OcHOBHBIE ~ MpeoOpa3oBaHUsl ~ TPUTOHOMETPUYECKHX  BbIpaXeHUH.  DopMyiisl
NPUBEACHUS, CIOKEHUS apryMEHTOB, JBOWHOIO apryMeHTa, IMOJOBHHHOIO apryMeHTa
(popmynbel moHmkeHust creneHu). I[IlpeoOpazoBaHue CyYMMBI TPUTOHOMETPUUYECKUX
(GyHKUMH B TpoOM3BEACHHWE U IMpousBeleHUs B cymMMmy. OcHOBHbIE (OPMYJIbI
Tpuronomerpun. Ha Beinosnnenue pabots! orBoautcs 80 MUHYT.

Ne ®opma Makc.
/ 3aaaHM | 0aJsu1 3a
ILmanupyembie pe3y/bTaThl OO0beKT OLleHUBaHUS
1 3alaHN
II
e
Ymenne mnepeBoga yrioB u3 | PaGora ¢ rpamycHoil u Houve 1
rpajyCHON Mephl B PaJHaHHYyI0 W | PaJMaHHON MEPOM yIJIOB. PHMED
2 HA000pOT. 3HaHUE omnpeneseHuil U1 | POpMyJibl  IPUBEICHHUS.
CBONCTB OCHOBHBIX | [IpeoOpazoBanue TI-
N . [Ipumep 2
TPUTOHOMETPUUYECKUX  (YHKUUH. | BbIpaKCHHI o
Haxoxnenne 3HAYEHUU Tr- | dopmynam npuBeaeHUsI.
3 ¢byHkuuii. VYMmeHue CTpouTh U | HaxoxmeHue  3HAYEHHM
N [Ipumep 2
npeoOpazoBbiBate rpaduku  TI- | TT-yHkumii.
4 (GyHKUUiL. IIpeoGpasosanus | [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIDAKEHHUHA. | TPUTOHOMETPHYECKHX
®opMyIbl IPUBEICHUS, CIOKCHUS | BBIpaXKEHHIA. Hapik | IIpumep 3
APTryYMCHTOB, )IBOP'IHOFO ApryMcCHTA, IPUMEHCHUS OCHOBHBIX
IIOJIOBUHHOTO aprymMeHTa | (hopmyJl TPUIOHOMETPUH.
5 (popmysibl TIOHWKEHHS CTENEHH). | MccepoBaHUe CBOIMCTB H
IIpeobpasoBanue CYMMBI | focTpoeHHe  TpaduKOB
TPUTOHOMETPUYECKUX (PyHKIUN B
P P dy TPHTOHOMETPHIECKHX Tprvep )
MPOU3BCACHUC U IMPOU3BCACHUSA B (I)YHKHHH
cymmy.  OcCHOBHbIE  (OPMYJIBI
TPUTOHOMETPHH.
[Tkana nepeBosia MEPBUYHOIO Oasia 3a BHIOJHEHHE KOHTPOJIBHON PabOTHI B
OTMETKY 0 MATUOAJIIILHON HIKaJIe:
[lepBuUyHBI Gan 0-4 5-6 7-8 9-10
OtmeTka 2 3 4 5

5. Tpuronomerpuyeckue ypaBHEHHS.

B pa0ore mnpoBepslOTCH 3HAHMS OCHOBHBIX TPHUIOHOMETPHYECKHUX (OpMYy.JI

(¢popMyJIBI CHHYCA, KOCHHYCA, TAHT€HCA CYMMBbI M Pa3HOCTH APryMEHTOB, (POPMYJIbI

NpUBeJIeHU,
npeodpa3oBaHus
¢Gopmyabl npeoOpa3zoBaHusi NPOU3BeACHUS

(popmyJinl
CYMMBI

JABOMHOr0O M TIOJOBMHHOIO AapryMeHTa,
TPUTOHOMETPHUYECKHUX

(popmy.inbl
¢pynkuuii B mnpousBeneHue,
TPUTOHOMETPUYECKHX (YHKUMI B




cymmy). HaBbIkHM pelieHusl NMPOCTEHINNX W NMPOM3BOJBHBIX TPHIOHOMETPHYECKHX
yPaBHeHHMH, OXHOPOAHLIX U HeoAHOPOAHBbIX I u II-ro mopsiakos. Ha BbInmoJiHeHHE
padoThl oTBOAMTCS 80 MUHYT.

No ®opma Makec.
1/ Ilnanupyembie pe3yJibTaThl OO0beKT OLleHUBaHUS sajamn | Oaisa
. | 3a/1aHH
e
[Ipocreitmme Pemienne  mpocreimmx
TPI/II‘ OHOMCTPUUCCKHUEC YpPaBHCHMUA. Tpur OHOMeTpI/I.‘-IeCKI/IX HpHMep 1
sin(x) =a; cos(x) =a; tg(x) =a; ypaBHeHwmii. Sin(X) = a ;
ctg(x) = a. Cos(x)=a; Tg(x)=a
2 DJIeMEHTapHbIE TI'-ypaBHeHus1 | Peimenue sieMeHTapHBIX
Tr'(kx+b) = a. OgHOpOIHBIE U TT-ypaBHeHwmit: [Tpumep 1
HEOJHOPO/IHbIC TI'(kxtb) =a
3 TPUTOHOMETPUYECKUE ypPaBHEHMA. | PelieHne  OXHOPOIHBIX
Meronast pewenus | TI'-ypaBHeHwmit I, Il | Ilpumep 2
TPUTOHOMETPHYCCKHUX YPABHCHHM: | CTEIEHH.
4 METOJ  3aMEHbl  IIEPEMEHHOM, | PemeHue HEOJHOPOIHBIX
METOA Pa3IoKECHHU Ha | TT-ypaBHeHUM l, Il | Ipumep 3
MHOKHUTEJIH. CTCTICHHU.
5 [Ipeobpa3zoBanus TI-
yYpaBHEHUH. Pemenue
MPOU3BOJIBHBIX TT- ITpumep 3
ypaBHEHHIA.
[IIkana nepeBoaa nepBUYHOrO 0Oasula 3a BBHIIOJHEHUE KOHTPOJIbHOW paboThI B
OTMETKY MO0 MATHOAIIILHON IIKaJIe:
[TepBuuHbIii 6asmn 0-4 5-6 7-8 9-10
OtrMmeTKka 2 3 4 5

6,7. Crenenu u kopHu. I[loka3zaresbHas u Jorapudpmudeckast GyHKIUM.

B pabote mpoBepsitoTcst 3HAHUS:

- creneHHble (YHKIUU, WX cBoiictBa W Tpaduxu. IIpeoOpasoBaHue BbIpaKeHUI
coJiepKamuX paauKkaisl. ppalmoHalbHbIC YpaBHEHUS U HEPABCHCTBA.

- MOKa3areibHble (DYHKIUH, UX CBOMcTBa M rpaduku. [lokazarenbHble ypaBHEHUS H
HEpaBEHCTBA.
nonarue  sorapudma. CoiictBa  norapudmoB. CpaBHeHHe  Jorapu(MoB.
Jlorapudmudeckas ¢Gyukims y =l99a% . eé cpoiictBa n rpaduk. Jlorapudmuueckue
ypaBHEHHUs W HepaBeHCTBa. CpaBHEHHE pOCTa IOKa3aTelIbHOH, JOrapuMUYECKOH U
CTENeHHOW (DYHKIIUMA.
Ha BbinoJsiHenue pa6otTbl oTBoAUTCSE 80 MUHYT.

No dopma Makec.
3apanm | Oas 3a
n/ Ili1anupyemble pe3yibTaThl O0beKT OnleHuBaHUS o
| 3alaHl
n
e
1 O0001eHne MOHATHA O IMOKaszareyine | PammoHanbpHas  CTEEHb
CTETICHHU. JpoOHsie crenieHu. | uucia. Kopenw crenenu | Ilpumep 1
[ericTBus co creneHsaMu. | N. [Ipeo6pazoBanue




CreneHHble QyHKIMH, UX CBOMCTBA | CTENEHHBIX BHIPAKCHUI.

2 u  rpaduxu.  IIpeobpazoBanue | [IpeoOpazoBaHus
BBIPOKCHHUI COZIEpXKAIINX | TIOKa3aTeNbHBIX [Mpumep 1
paMKaIbL. HppatmoHaibHbIe | BBIPaKECHHI.

3 YpPaBHEHUS U HEPABCHCTBA. Peiierne mokasaTeabHbIX
[okasarenbHas  (GyHKUMS, ee | YPABHEHHH u | [Ipumep 2
CBOMCTBa H rpaduk. | HCPABCHCTB.

4 [MokasarenpHble  ypaBHenus —u | CBolictBa  yorapudwma.
HEPaBEHCTBA. [TpeobpazoBanue More 3
[oustne morapudma. CaolicTea | JIOrapUHhMUIECKUX PHMEp
sorapumoB. CpaBHeHue | BBIPQKCHHHN.

5 norapupmoB.  Jlorapudmuueckas | Pemenue
byHKIUS y =l0g,% , & cBoiicTBa U | JTOrapUPMUIECKHX
rpaduk. Jlorapudmuueckue | ypaBHEHUI u
ypaBHEHHs u HEpaBEHCTBA. | HEPABEHCTB. [Ipumep 3
CpaBHeHHE pocTa IOKa3aTEIbHOM,
JorapuMUUECKOil ¥ CTENEHHOI
(GyHKLIUH.

[Ikana nepeBoja MepBUYHOrO Oasia 3a BBIMOIHEHHE KOHTPOJILHOI paboThI B
OTMETKY IO MATHOAJUTBHOM IIKaJIe:
[lepBuunsbIi 6amt 0-4 5-6 7-8 9-10
OtMmeTKka 2 3 4 5

8,9.

YucaoBbie

0€CKOHEYHOCTH U B TOUYKE.

¢GbyHKIMH Ha OECKOHEYHOCTH M B TOYKE.

nociaenoBareabnoctu  (YII).

Ipenen ¢QyHKkumM Ha

B pabGore mpoBepstoTcs yMEHHS pa3inyaTh aHATUTHYECKYIO U PEKYPPEHTHYIO
dopmer 3amanus UII. I[lpeoOpazoBanusi u3 omHoit (opmbl B apyryro. Beramcnenue
npeaenoB nocieaoBaTenbHocTeil. [lonsTue npeaena ¢pyHkuuu. BeraucieHue mpeaenon

npenesnoB. Ha Beimonnenue paboTsl oTBOAUTCS 80 MUHYT.

3HaHUS DTAJOHHBIX M 3aMeYaTeIbHBIX

No dopma Makec.
/ 3axaHM | 0aj3a
ILnanupyemble pe3yJibTaThl O0beKT onleHUBaAHUS
A 3aaHH
I
e
1 Ornpenenenue YUCIIOBON | AHaiMTHYECKas "
MOCJIEIOBATENIbHOCTH, CIIOCOOBI €€ | PeKyppeHTHass  (OpMbI
3agaHus W cBouMctBa. llpexen | 3amaHus UIl. | ITpumep 1
YUCIOBOM  mocnenoBarenbHOCTH. | [IpeoOpazoBanusi.
Beruncnenue npenenoB | Xapakrepuctuku UIIL.
2 [IOCIIEI0BATEIBHOCTEN. Apudpmernueckas u
Cymma GeckoneuHoit | | eomeTpudeckast
reOMETPUYECKON TPOTrPECCHH. nporpeccun.  CBoiicTaa.
[Tpum
Orpenenenue npenena dyuxiun g | DPIACICHAE - puMEp 2
Touke. Bolumcnenme npegenos | ~APAKTCPUCTHK TLL n-ro
dyHKumit Ha GeckoHeusocTH M B | ond M CyMMBI n-
TOUKE. DTajoHHbIE y [ JICHOB.
3 3aMedarebHbIe npenenpl, | JTAIOHHBIC TIPCACIbL
YIl. Cymma Geckoneuno | Ilpumep 2

AcumnToTsl rpadukoB  (YHKIUI.

yObIBaroIIEH




HenpepsIBHOCTh ()YHKIIUU B TOYKE | FEOMETPUYECKOI
U Ha MPOMEeXyTKe. HempephIBHOCTh | MPOIPECCHH.
4 OCHOBHBIX aneMeHTapHbIX | [Ipenen (GyHKITUN.
GyHKIHH. BLI‘II/ICJIE}HI/IG MpeeIioB Tprviep 2
byHKINN Ha
OECKOHEYHOCTH.
5 [Ipenen byHKIIMK B
TOYKE. OTaJOHHBIC U
3ameyYarelibHbIe
npenensl.  Bormcnenne | [IPAMeEP 3
npeneiaoB (GyHKIUHA B
TOYKAaX.

[Ikana nmepeBosia MEPBUYHOrO Oaslia 3a BHIMOJHEHHE KOHTPOJIBHON PaboThI B
OTMETKY M0 MATHOAJUILHOMN IIKaJe:

[lepBuuHBI Gat 0-4 5-6 7-8 9-10

OtmeTKa 2 3 4 5

10. IMpousBoanas. AuddepenunpoBanue pyHKumii.

B pabote mpoBepsitoTcst yMeHUS:

Haxoxnenne  mpousBoanoil.  IlpaBuna  muddepeHuupoBaHusi, TabIU4HOE
nuddepeHITMpOBaHUE OCHOBHBIX dJeMeHTapHBIX ¢yHKUMA. JuddepeHunpoBanue
cinoxHoW ¢yHkumu. HaxokneHue ypaBHEHHs KacaTelbHOW M HOpMalld K TpaduKky
¢ynkumu. [IpuMeneHne mpou3BOIHON T UccinenoBanus (QyHKIIUH HA MOHOTOHHOCTD H
skcTpeMyMbl. [locTpoenne rpadukoB QyHkuuid. IlpumeHeHHe TPOU3BOAHON JUIA
OTBICKaHMsI HAuOOJbIIEr0 M HAUMEHbBIIEro 3HAUYEHUN HENpephlBHOM (QYHKLIMU Ha
3a/laHHOM npomexyTke. Ha BoimonHenue pabotsl orBoguTcs 80 MuHYT.

No dopma Make.
n/ ILnanupyemble pe3y/ibTaThl O0beKT OleHUBAHUSA 3A/1AHH Oasr 3a
. | 3aJaHu
e
1 Haxoxnenne npou3BOIHON Haxoxnenue
(GYHKIMU M Kak YMClia B 3aJlaHHOM | MPOW3BOIHON KaK Tpumep 1
TOYKE. [IpaBuna | QyHKIMM M Kak 4ucia B
nuddepeHMpoBanHus, TaOIUYHOE | 33JaHHOM TOUKe.
2 mupdepeHnpoBanue  OCHOBHBIX | JluddepeniupoBanme I 2
JJIEMEHTAPHBIX GyHKIMNA. | CIOXHOU (PYHKLIUU. pHMEp
3 HuddepennmpoBanne CIOXKHOW | HaxoKJIeHue ypaBHEHUs
Gynkuuu. Haxoxnenue ypaBHEHHS | KacaTedbHOM M HOPMAJIH Mpume 1
KacaTeNIbHON U HOpMany K rpaduky | k rpaduxy (QyHKIMU B pHMEp
byHKIHN. IlpumeHeHne | 3amaHHOM TOYKE.
4 HpOHSBOHHOfI JIs1 UCCIIEAOBAHUS OTbICKAHUE
¢GyHKIMH Ha MOHOTOHHOCTB HanOOJIBIIIETO u
3KCTpeMyMbl. [IONmHBII QJITOPUTM | HauMeHbIIEr0 3HAYCHUMA N 2
HCCIICA0BAHA ynKImii. HENpepbIBHOW  (QYHKIUU PHMEp
[Toctpoenue rtpadukoB GyHKIHHA. | ga 3a1aHHOM
IlpiMeHeHre TMPOM3BOAHOW  JUISL | IIPOMEKYTKE.




OTBICKaHUS HauOO0JIbILIEr0 u | [lonHoe  wuccnenoBaHue
HAaUMEHBIIIETO 3HadeHui | ¢pyHkiuu.  [loctpoenue
HEIPEPHIBHON byHKIHHA Ha | rpaduka GpyHKIUH.
3a/laHHOM IIPOMEKYTKE.
[Tpumep 4
[IIkana nepeBoAa MepBUYHOrO OasuIa 3a BBHIOJHEHUE KOHTPOJIBHOU paboThI B
OTMETKY IO MATUOAIIILHON IIKaJIe:
[TepBruuHbBIA OayuT 0-4 5-6 7-8 9-10
OtmeTka 2 3 4 5
11. IIpoMe:KyTOYHASI ATTECTAIUS
IHoBTOpenue kypca 10 k.
Hrorosas koHTpoJsibHas pabota. Bpewms BeinmoaHeHus: 80 MUHYT.
Ne dopma Makc.
n/ ILl1anupyemble 3agaHu | 0aJ13a
OO0beKT OLleHNBAHUA
I pe3yJibTaThbl s 3a/1aHu
e
1 OnHOpOAHBIE U HEOJAHOPOIHBIE ITpeobpazoBanus TI-
TPUTOHOMETPUYECCKUE YPaBHECHHM. Pemenue
YpaBHEHUS. IYIGTOI[BI pelieHus npomBonEHLIX T~ Tpumep 4
TI'-ypaBHEeHUNI (3amMeHa | ypaBHEHMHU.
NIEPEMEHHOM, Ppa3JIOKEHHE Ha
MHO>KUTENH U T.I1.).
2 | llokazarenvbHas Qynkmus, ee | Pemenue MOKa3aTeNbHBIX
CBONCTBa " rpauk. | ypaBHEHUI U HEPAaBEHCTB.
Iloka3aTenbHble ypaBHEHUS U Hpumep 3
HEPABEHCTBA.
3 | Ilonstue norapudma. CpoiictBa | Pemenune mnorapudmuueckux
JI0rapu(pMOoB. CpaBHeHUE | ypaBHEHUMN U HEPAaBEHCTB.
aorapupmMoB.
Jlorapudmuueckas QyHkuus y [Tpumep 4
=log.x, e§ croiicTsa 1 rpaduk.
Jlorapupmuueckre ypaBHEHHUs
Y HEpaBEeHCTBA.
4 | llpenen ¢ynkuuu. Boruncnenue | Ilpenen ¢yHKuu B TOuke U
IIPEJIENOB byHKIni Ha | Ha 0ECKOHEYHOCTH.
OECKOHEYHOCTH W B TOYKe. | DTaJOHHbIE U 3aMeydaTesbHbIe
OTaJOHHBIE W 3aMeyaTelIbHbIE | MPENEIbI. Beruncnenune
MIPEIEIbL. ACI/IMHTOTEI npenenoB GyHKINM. Tprviep 3
rpaguKoB byHKIUA.
HenpeprsiBHOCT,  (QYHKIIUH B
TOYKE M HA  IPOMEXKYTKE.
HenpepsiBHOCTH OCHOBHBIX
HJIEMEHTAPHBIX (QYHKIUH.
5 [Tpumenenue npousBoaHoit mnst | I[lomHoe uccienosanre | [Ipumep §)




HCCIEN0BaHUS GbyHKIMNA. | QYHKIHH. [TocTpoenne
[TonHbIit aIroput™ | rpaduka GyHKINU.
UCCIIEI0BAaHUS byHKIHIA.

[Toctpoenue rpagukoB

byHKIHA.

[Ikana nepeBoja MepBUYHOTO Oajlia 3a BBHITOJIHECHHE KOHTPOJIBHOM pabOThI B
OTMETKY MO MATHOAJUILHOMN IIKaJe:

[lepBruHBIii Oasut 0-8 9-12 13-16 17-20
OtmeTKa 2 3 4 5
11 kaacc.

Tekyinii KOHTPOJIb:

Ne KonTpoJsupyemMbie TeMbI, pa3aeibl HaunmenoBaHue olieHOYHOT O
cpeacTBa
1 | Iosropenne. OCHOBHBIE BH/IbI YPABHEHMIA.
2 YpaBHEHHS U CUCTEMbI YPAaBHCHUM. KonTtponsHas padora
3 | HepaBeHCTBA M CUCTEMBI HEPABEHCTB. KonTtpoabsHas pabora
4 | UuTerpansl. UHTErpupoBanue QyHKIHIA. KonTtpoarHas pabora
5 | DnemMeHThl KOMOMHATOPUKH, CTATUCTUKHA U
. KoHntposnbHas pabota
TEOPUU BEPOSITHOCTEH.
1,2. YpaBHeHUS U CUCTeMbl YPaBHEHH .

B pabote mpoBepsieTcsi yMmMeHHE NPUMEHSATH oOpeTeHHbie B 10 Kilacce HaBBIKU
pelieHus pa3HbIX BUJIOB YPAaBHEHHH, a Takke OOIIMX METOJOB PEIICHUS JMHEUHBIX U
HEJIMHEWHBIX CUCTEM ajreOpanyeckux ypaBHeHuid. Bpems BoimonHeHus: 80 MuHyT.

Ne Inannpyembie O0beKT OLeHUBAHUSI ®opma | Make.
n/n Pe3yJIbTATHI 3agaHu | Oas 3a
| 3a1aHU
e
1 Meronsl pemienust | PannonansHOE ypaBHEHHE. [Tpumep 1
2 pallMOHAIbHBIX, Tpuronomerpuueckoe  ypaBHeHue. | [Ipumep 2
TPUTOHOMETPHYECKHUX, Ot60p KOpHEii.
3 | HOKasaTCIbHBIX » | Jlorapudpmuueckoe (mokaszarenbHoe) | [Ipumep 2
HOFaqu)MI/IquKI/IX yYpaBHEHUE
4 | YpaBHCHHUM. Pemenne | Cycrema nuneiinbx anrebpandecknx | [pumep 2
JTMHEHHBIX U | ypapHeHuil.
5 | HOMMHEHHBIX  CHCTCM | Henppeiinas cucrema | Ipumep 3
anre6pa1/1qvecxnx anreOpanyecKux ypaBHEHHM.
yYpaBHEHHI.
[Ikana mepeBoaa MEPBUYHOTO Oaylia 3a BBIMOJHEHHE KOHTPOJIBLHONH PabOTHI B
OTMETKY O MATHOAJITILHON HIKaJe:
[lepBuyHBII Oan 0-4 5-6 7-8 9-10
OtmeTka 2 3 4 5




3. HepaBeHcTBa U cHCTeMbI HEPABEHCTB.

B paGote mpoBepsieTcss yMeHue NpUMEHATb oOpeTeHHble B 10 Kiacce HaBBIKU
pelieHus pa3HbIX BHUJOB HEPABEHCTB, a TaKXKE PEIICHUE CHUCTEM ajreOpanyecKux
HEPaBEHCTB C OJTHOM MepeMEHHOM (M CUCTEM K HUM CBOJSIINXCS) METOJIOM HHTEPBAJIOB.

Bpewmst BeinosiHeHus: 80 MUHYT.

Ne ILi1anupyemsblie O0beKT OneHUBaAHNS ®opma | Make.
n/n pe3yJbTaThI 3aJaHu 0aJLI 3a
| 3a1aHH
e
1 Meronsl pewienuss | PanmonanbHOE HEPABEHCTBO [Ipumep 1
2 palliOHaJIBHBIX, [TokazarenbHOE HEPABEHCTBO [Ipumep 2
3 | [OKasalCilbHBIX, Jlorapugmuueckoe HepaBeHCTBO [Ipumep 2
Jorapu(MuUecKux C 5 il
4 |4 CPABEHCTE. Pemrere UCTEMA arebpantecKux pumep 2
HEPABEHCTB C OJJHOW IIEPEMEHHOM.
CUCTEM HEPAaBEHCTB C C T
5 ONHO MepeMeHHoit ucreMa JIOfapI/ICt)MI/ILIeCIiI/IX puMep 3
METOIIOM HHTEPBAJIOB. HEPABEHCTB C OJIHOM MEPEMEHHOM.
[IIkana nepeBoaa nepBUYHOrO 0Oasuia 3a BBHIIOJHEHUE KOHTPOJIbHOW paboThI B
OTMETKY 10 MATHOAIbHOM IIKaJe:
[lepBuuHBI Gast 0-4 5-6 7-8 9-10
OtmeTka 2 3 4 5

4. Unrerpajsnl. UaTerpupoBanue pyHKImii.

B pabote mpoBepsitoTcst 3HaAHUE MOHATHI MEpPBOOOpa3Hask W MHTErpall, CBOMCTBA
UHTETpana, TaOMUYHbIE 3HAYCHHUS] WHTErpajoB, yMEHHE HWHTETPUPOBATH (YHKIIUU
pasnuuHbIMU  MeTonamu, ¢opmyna Hprorona-Jleitbnumna. Brluncnenue miomiaaei

IUIOCKUX KPUBOJIMHEWHBIX PUTyp.

Bpewms Bemmonnenus 80 MunyT.

Ne Inannpyembie O0beKT oLleHNBAHUS ®opma | Makc.
n/n pe3yJbTaThl 3aJaHu 0aJ11 32
| 3a/1aHH
e
1 3Hath tabnuunble | [lepBooOpaszHasi. CewmetictBo | [Ipumep 1
UHTETpabl. YMeTb | nepBooOpa3HbIX.
2 MHTETPUPOBATH ¢ynkumu | Heonpenen€HHbIH unrerpan. | [Ipumep 1
MeTOo/IaMH 3aMmeHbl | CBoiicTBa. Tabmnunoe
NEPEeMEHHON M TOJBEACHUS | UHTETPUPOBAHHUE.
3 nox 3Hak auddepennmana. | HeonpenenéHHbiii uHterpai. | Ilpumep 3
Ymers BbUUCIATh | [Ipumenenue MIPOCTENIINX
ONpelel€HHbIE HMHTErpajabl | METOAOB UHTEIPUPOBAHMUS.
4 |mo dopmyne HeiotoHa- | OnpeneneHubli unrerpan. | Ilpumep 2
JleiiOHuLa. YMmerb | ®opmyna Herorona-JleiibHuma
5 IpUMEHATE K PCUICHUIO | BpryuciieHUe Muiomanu miockoit | Ilpumep 3
3amad. KPUBOJIMHEWHOM (pUTYpHI.
[Tkana nepeBosia MEpBUYHOIO Oasia 3a BHITOJHEHHE KOHTPOJIBHON PadoThI B
OTMETKY 0 NMATHOAIIILHON HIKaJIe:
[lepBuuHBIi Gamt 0-4 5-6 7-8 9-10




OtMmeTKa 2 3 4 5

5. DjeMeHTBI KOMﬁI’IHaTOpI/IKI/I, CTAaTUCTUKHA U TCOPUHN BepOﬂTHOCTeﬁ.
B paﬁoTe MpoBEPHAETCH 3HAHUEC OCHOBHBIX 3JIEMCHTOB TCOPUM MaTeMaTH4YecKou

CTATUCTUKH, yMEHHUE NMPOBOAUTH CTATUCTHYECKHUI aHAJIN3, PelIATh 321241 TEOPHH
BeposiTHOCTel. Bpemsi BbinmosiHeHusi 80 MUHYT.

Ne Inannpyembie O0BLeKT oneHuBaHHS ®opma | Makc.
n/n Pe3yIbTATHI 3aJaHu 0aJs11 3a
| 3a1aHl
e
1 3nate ocHOBHBIE (opmyisl | KomOunatopuka. 3amaua Ha | [Ipumep 1
KOMOMHATOPHKH. COYETaHusl.
2 | 3nare oseMmeHTHl Teopuu | Teopus BepositHocTel. Pemmenne | [lpumep 2
MaTeMaTu4ecKon 3a1a4n Ha oIpeiesieHne
CTATUCTUKM M TEOPHH | KJIACCUYECKOU BEPOSITHOCTH.
3 BEPOATHOCTEN, YMETb | DJIEeMEHTbI teopun | [Ipumep 3
IIPUMEHSATh UX HA IIPAKTUKE. | MATEeMaTHYECKOHW CTaTHCTUKU
4 Maremarnueckas obOpabotka | IIpumep 4
pe3yabTaTOB pEIIEHUs 3a/1a4l
[Ilkana nepeBoja NEPBUYHOTO Oalljia 3a BBIIIOJIHEHUE KOHTPOJIbHOM paboThI B
OTMETKY M0 MATHOAJUILHON IIKaJIe:
[lepBuunsbIi 6amt 0-4 5-6 7-8 9-10
OtmeTka 2 3 4 5
6. IlpomeskyTO4HAsI aTTECTALUSA
O600marmiee nosropenne 10-11 k.
HToroBas koHTposibHAs paboTa. Bpewms BeimoaHeHus: 80 MHHYT.
Ne ®opma Makc.
n/ Ilnanupyemble 3agaHu | 6asui 3a
OO0beKT OLleHNBAHUA
n pe3yJbTaThbl s 3a/laHu
e
1 | OnHopoansle u HeonHopoaHble | IIpeoOpa3oBanus TI-
TPUTOHOMETPUYECKUE BBIPAYKEHUM. Pemenune
YpaBHEHHUS. 1\U/IeToL[LI pelleHnst | IPOU3BOJILHOIO TT- Mpumep 3
TI'-ypaBHEeHUNI (3amMeHa | ypaBHEHHS.
NEPEMEHHOM, Ppa3JIOKEHHE Ha
MHOKUTEJIH U T.I1.).
2 | llonsatue norapudma. CpoiictBa | Pemenue morapupmMudeckoro
J0rapruQmoB. HEpaBEHCTBA.
J}ioﬂrgap;ubm:mecxvaﬁ byHKIMA Y TTpimep 3
=l0g,% , e€ cBOiicTBA U TpadUK.
Jlorapudmudeckue ypaBHEHUS
Y HEPAaBEHCTBA.
3 | Pemenne MIPOU3BOJIBHBIX | Pemenne HEJTMHEWUHON
CUCTEM areOpanyeckux | CUCTEMBbI anrebpanueckux | [Ipumep 3
YpaBHEHH. YpaBHEHMIA.
4 | Dnementsl KomOuHatopuku u | Teopus BEPOSITHOCTEN. n 2
KJIACCUYECKOU teopun | Pemenue 3aga4u Ha pumep




BEPOSITHOCTEM. Pemienne | ompeneneHue  KIacCHYECKOM
BEPOSATHOCTHBIX 3aj1au. BEPOSITHOCTH.

5 [Ipumenenue npousBogHoi st | [lomHoe HCCIICIOBAaHNE
UCCIIEI0BAaHUS GyHKIMA. | QYHKIMH. [TocTpoenue
[TonHbIi aIrOpuT™M | Tpaduka QyHKIUH. I 5
HCCIIEOBAHUSA GyHKIHH. PAMED
[Toctpoenue rpaduKoB
byHKIHA.

6 | Heonpenenéunpiii uHTerpan. | MUHTerpupoBanne  GyHKIHUH
UHTETPUPOBAHUE ¢byHKUME | mpocTeHIINMU METOJaMU
METOJIaMHU 3aMEHbl MEPEMEHHOM | MHTErPHUPOBAHUS.
U TOJBEIEHUS IMOJ  3HaK | WIH
muddepenimana. Brraucienue miomanu | [Ipumep 4
OnpenenéHublil UHTETpal. | IUIOCKOH KPUBOJIMHEHHON
®opmyna Herotona-JlelOnumna. | ¢urypsl.
IIpumMeHeHHe K pELICHUIO
IIPAKTUYECKUX 3a/1a4.

[Ikana nepeBoaa mepBUYHOTO Oasuia 3a BBHIOJHEHHE KOHTPOJIBHOU paboOThI B

OTMETKY IO MATUOAIIILHON IIKaJIe:

[lepBuuHBI Gat 0-8 9-12 13-16 17-20

OtmeTka 2 3 4 5

I'eomerpus

10 knacc. I'eomerpust

Texynui KOHTpOJIb:

Ne KonTpoaupyemsie TeMbl, pa3aeasl | HaumeHoBaHHMe 0LIEHOYHOTO
cpeAcTBa
1 OcHoBHble TOHATHA TUaHuUMeTpun | KoHTposbHas paboTa
(moBTOpEHME)
2 AKCHOMBI CTEpEOMETPUH KoutposnbHas pabota
3 [TapannensHbie IpsAMBbIE u | KonrponbHas pabora

IIJIOCKOCTH B ITPOCTPAHCTBEC

4 [lepneHaUKyISIPHOCTD

NPSIMBIX |
IIJIOCKOCTEMN B MPOCTPAHCTBE

KoutposnbHas pabota

5 MHoOrorpaHHuKu KontponbsHas pabota
6 Bekrtops! B mpocTpaHcTBe KoutposnbHas pabota
7 Hrorosas KP TeopeTnuecknii 3a4eT

1. OcHOBHBbIE IOHSATHS MJIAHUMETPHUM (IOBTOPEHNE):

JUis OLIEHKM OCBOEHHSI NMpOrpamMMbl Kypca T€OMETPHMM OCHOBHOM IIKOJIBI /pasjena
«[InanumeTpus» HCMONB3YIOTCS 3alaHus ¢ OOImMM yciaoBueM. B 3amaHusix mposepsitoTcs
3HAaHUS O IUIOCKUX (Urypax M MX CBOMCTBAaX, yMEHUE HAXOJIUTh I'€OMETPHUECKUE BEITMUMHBI
Ui OOOCHOBAaHHOTO pEILICHHs 3ajad.
BbIMOJIHEHHE paldoThl oTBoautcs 40 wmuHyr. OOydarommecs HE MOTYT HCIOJIb30BaTh

(ITUHBI, TUIOMIAIN),

CIIpaBOYHBIC MAaTCPUAJIbI 110 TEME.

MIPUMEHATH TEOPEMBI




No | ILlitanupyembl O0bekT YpoBeHb ®opma MaxkcuMaJIbHbI
n/ | €Ppe3yabrarsl OlLleHMBAHUS CJI0KHOCT | 3aJaHMS i 0as 3a
- u 3a/1aHue
1 3HaHue TpeyrojibHUKY. b TekctoB 2
bopmy, Haxoxnenue ast
OIHMCHIBAIOLTN 3JIEMEHTOB 3ajaua
X H3y4aeMble | TPEeyroJibHUKa
burypsi. (cropona, yron) 1O
Ymenue W3BECTHBIM.
CTPOHUTH [Inomane, nepumerp.
2 YEPTEK, YeThIpexyroJibHUKHU. b TekcroB 2
MIPOBOJIUTH 3amaun Ha as
JOKa3aTeNIbCTB | HAXOXJIEHUE UIMH U 3aja4ya
a U pewarb | IUIOIIAJCH.
3 3a/1a4H. OxpyxHocTh U Kpyr. | b TekcroB 2
3anaun Ha ast
HaXOXJACHHUE MJIUH U 3ajaua
IJIOLIA/ICH.
4 Bnucannsie u |y TexkcroB 4
OIHMCaHHBIC ast
OKPY>KHOCTH. 3ajaua
Pemwienne 3agau  Ha
KOMOWHAILINA
TUIOCKHUX (QUTYD.
[lkana nepeBoAa mepBUYHOTO Oasuia 3a BBHIOJHEHUE KOHTPOJIBHONU paboOThI B
OTMETKY IO MATHOAIITLHON IIKaJIe:
[TepBuuHbIii 6asmn 0-4 5-6 7-8 9-10
OtmeTka 2 3 4 5

2. AKCHOMBI CTepeoMeTpun

B 3amanusx paboThl NPOBEPSIOTCS 3HAHUS OCHOBHBIX aKCHOM CTEPEOMETPHH U
CIIEJICTBUHN U3 HUX, YMEHHUE NMPUMEHATh UX HA MPAKTHKE JJIS pElICHUs MPaKTUUYEeCKUX 3ajad, B
YaCTHOCTH, TOCTPOCHHM CEUYEHUH MpPOCTPAaHCTBEHHBIX (uryp. Ha BeimonHeHHE pabOTHI
orBogutcs 40 MUHYT.

Ne ILnanupyemsle O0BexT YpoBenn ®opma MakcuMaJibHbII
n/ pPe3yJIbTAThI OLICHUBAHUS CJI0KHOCT 3aaHus 0aJu1 3a 3a1aHHe
n "
1 3HaHue AKCHOMBI b Paborta ¢ |3

aAKCMOMATUKHU CTEpPEOMETPUH PHCYHKOM

CTepPEeOMETpUH U CTICJICTBUS U3

HHUX

2 VYMmenue crpouth | Ceuyenue b PaGora ¢ |3

CE€UYCHUEC IMUupaMHu bl PUCYHKOM
3 MHOT'OI'PaHHHUKOB Ceuenue kyba v Pabora ¢ |4

PUCYHKOM

[Tkana nepeBosa MEpBUYHOIO Oasia 3a BHIOJHEHHE KOHTPOJIBHON paboThI B
OTMETKY IO MATUOAIITILHON IIKaJe:




[TepBuunsbIii 6amt

0-4

5-6

7-8

9-10

OrMmeTKa




3. [lapanJiesibHbIe NPSIMbIE U IVIOCKOCTH B POCTPAHCTBE

B 3apmanusix paboThl

MMpOBCPACTCA 3HAHUC OCHOBHBIX IIPU3HAKOB

MMapaJuICJIbHOCTH IMPAMBIX U HHOCKOCTCﬁ, YMCHHC IIPUMCHATDL 3TU IIPU3HAKU IS
PCIICHUA ITPAKTHYCCKUX 3aj1a4d. HpOBGpSIGTCSI YMCHHUC 00OCHOBBIBATH B3aMHOE
PaCIIOJIOKCHUC IIPAMBIX U IIOCKOCTEM B IMPOCTPAHCTBC. Ha BrimoiaHeHue pa6OTI>I

oTBOAUTCS 40 MUHYT.

Ne | [lnanupyembie O0bekT YpoBennb dopma MaxkcumaJbHbIH
pe3yJbTaThl OLlCHMBAHHUA CJIOKHOCT 3aJaHus 0aJ1J1 3a 3a1aHNe
H/ n
II
1 3nanue teopeM, | [lapainensHbie b Pabora ¢ |2
CBOMCTB U | IpsMbIe B PUCYHKOM
MPU3HAKOB 10 | IIPOCTPAHCTBE
2 H3y4aeMoun CkpemuBaromuec | Y Pabora ¢ |4
TEeME. A TpsMble. YToma PUCYHKOM
YMeHue yutath | MEXIY MPSMBIMU
3 YEPTEK, [NapannensHOCTh A Padora ¢ |4
BBIITOJIHATH IJIOCKOCTEH PUCYHKOM
000CHOBaHHEIC
MTOCTPOCHHSI.
YMmeHue
MIPOBOUTH
JI0OKa3aTelIbCTBa
u pemarpb
3a/1a4u.

[IIkana nepeBoaa nmepBUYHOrO Oajula 3a BBHIIOJHEHUE KOHTPOJIBHOW paboOThI B
OTMETKY M0 MATHOAJUILHOMN IIKaJe:

[TepBuuHBIit Gat

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

4. IlepnieHAUKYJISIPHOCTH B IPOCTPAHCTBE
B pabote mpoBepsieTcsi 3HaHHE TEOpEM, CBOWCTB M MPU3HAKOB 10 M3y4aeMOW TeMe.
YMeHue npoBoAMTH JI0Ka3aTelnbCcTBa U peuarh 3a1aun. Ha BeimonHeHue pabotsl orBoguTCs 40

MUHYT.
No | Ilimanupyembie O0bexkT YposeHb ®opma MaxkcuMaJbHbII
peE3yabTaThl OICHUBAHUA CJI0KHOCT 3aJaHuA 0aJ1 3a 3aJaHue

m Hu
11
1 3HaTh OCHOBHBIE [lepnengukynsipHOCT b 2

TEOPEMBI U |b psIMOM 31

IPU3HAKU IIOCKOCTH
2 HEpIEeHIUKYIISIPHOC [NepneHuKyIIpHOCT IN 2

TH  OpAMBIX M | b INIOCKOCTEH
3 IUIOCKOCTEH. Teopema o 1pex |y 3

HepHIEeHIUKYIIpax.
Ymers pemiatpb Yron mexay npsaMoin W4 3
3aaun MO | ¥ INIOCKOCTBIO

HAXOXJECHUIO YIia
MEXIy HOpsAMoOil u
IUIOCKOCTBIO.




[[Ixana mepeBoa MepBUYHOTO Oajuia 3a BHIMOJHEHHWE KOHTPOJIBHONH pabOTHI B
OTMETKY MO MATHOAJUILHOHN IIKaJe:

[TepBU4HBIM OasT

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

5. MHoOrorpaHHuK#u

B pa60Te IIPOBEPACTCA 3HAHUEC OCHOBHBIX BHJOB MHOT'OT'PaHHHMKOB, YMCHUEC CTPOHUTH
CCUCHUA U p€lIaTb COOTBETCTBYIOINHMC 3aJa4H. Ha BrimmosiHeHME pa6OTI)I OTBOAHNTCA 40 MHHYT.

No | Iliianupyembie O0bekT YposeHb ®opma MaxkcuMaJbHbII
pe3yJibTaThbl OICHUBAaHUA CJIOZKHOCT 3aJaHusA 0aJ1 3a 3aJaHue
H/ H
I
1 YMeHue  CTpoUTh ITocTpoenue ceuenus b 2
CCUYCHHE
MHOTOIPaHHHUKA
2 YMeHue HaxoauTh Ilepumerp u |y 4
T€OMETPHUIECKUE IUIOIIAb CEUCHNUS
XapaKTEPUCTUKH
CCUCHUA
3 VYMeHue HaxoIuTh Vron MEXIY \Y 4
yromn MEXAy | IJIOCKOCTSIMH
TUIOCKOCTSIMH CCUCHHUS U TPaHU

[Ikana nepeBoaa mepBUYHOTO Oasuia 3a BBHIOJHEHUE KOHTPOJILHOU paboOThI B
OTMETKY MO0 MATHOAIUILHON IIKaJIe:

[lepBuyHBIH Gat

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4

6. BekTOpbI B IPOCTPaHCTBE

B pabote npoBepsieTcst 3HaHME TOHATHS BEKTOpa B MPOCTPAHCTBE YMEHUE BBINOIHSTD
onepannu ¢ BEKTOpaMHu. Hcnonb3oBanue BCKTOPOB IPpHU PCIICHHUU I'COMETPUUYCCKUX 3aliav. Ha
BBIINTIOJIHCHHUEC pa6OTBI OTBOAUTCA 40 MHHYT.

No | Iliianupyembie O0BekT YpoBeHb ®opma MakcuMaJbHbIH
pe3yJbTaThbl O CHUBAHUA CJII0KHOCT 3adaHusdA 0aJ171 3a 3a1aHue
H/ H
11
1 3HaTh JecTBUS CrnoxxeHne u | B
HaJl BEKTOpaMu BBIYMTAHUE BEKTOPOB
2 Ymerb Paznoxenune BekTopa W4 4
pacKiaibIBaTh o TpeM
BEeKTOp N0 TpeM | HEKOMILIAHAPHLIM
3a/JaHHBIM
3 IIpumensaTs CkansipHoe Y4 4
(bopmyIs NpOU3BE/ICHIE
CKaJIIPHOI0 BEKTOPOB. VYron
YMHOXKCHUS I | MEXIy BEKTOpamu
peleHust 3a1a4

[IIkana nepeBoAa nepBUYHOrO Oasuia 3a BBHIIOJHEHUE KOHTPOJILHOW paboThI B
OTMETKY MO MATHOAJUILHON IIKaJe:

[lepBuuHBIi Gast

0-4

5-6

7-8

9-10

OrMmeTKa

2

3

4




