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IHOACHUTEJIBHAS 3AIINCKA

VYuebublil Kypc «Anrebpa M Hayajla MaTeMaTHYECKOTO aHAIM3a» SIBJISETCS OJHMM W3 Hamboiee
3HAYUMBIX B IIPOrpamMMe CpeIHEro o0Iero oopa3oBaHus, OCKOJIbKY, C OJHONH CTOPOHBI, OH 00ecreunBacT
MHCTPYMEHTAJIbHYIO 0a3y Ul M3Yy4eHUsS BCEX ECTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYrodl CTOpOHBI,
(dbopMupyeT Joruueckoe 1 abCTpakTHOE MBIIIJICHHE 00YJaroIMXCsl Ha YPOBHE, HEOOXOIMMOM JIJIsi OCBOCHUS
nHPOPMATUKH, OOIIECTBO3HAHUSA, HCTOPUHU, CIIOBECHOCTM W JAPYrHMX IUCHMIUIMH. B paMkax JaHHOTO
yu4eOHOTO Kypca oOydaromyecs OBJIAZCBAIOT YHHBEPCAJIBHBIM S3bIKOM COBPEMEHHOW HAayKd, KOTOpas
(bopMynupyeT CBOM JOCTHKEHUS B MaTeMaTu4eckoit popme.

VY4eOHblii Kypc anreOpbl ¥ Havyaja MaTeMaTHYECKOr0 aHaln3a 3aKJIaJbIBa€T OCHOBY ISl YCIIEIIHOTO
OBJIA/ICHUS 3aKOHAMH (DU3UKH, XMMUHU, OMOJIOTUN, TOHUMAHHU OCHOBHBIX TEHACHIUI Pa3BUTUS SKOHOMUKHU
1 OOIIECTBEHHON >XM3HM, MO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(MPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HMCIIOJIb30BaTh UX JJIS JalbHENIero oopa3oBaHus U B MMOBCEAHEBHOMN KU3HU. B TO
e BpeMsl OBJIaICHUE a0CTPAKTHBIMH U JIOTUUECKU CTPOrMMH KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTH4YeCKOTro
aHajuM3a pa3BUBAaCT YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBaTh
VIBEP)KICHHUSI C TOMOINBI0O WHAYKIMH M PACCyXAaTh JEAYKTHBHO, HCIIONB30BaTh O0OOIIEHHE |
KOHKpEeTH3aIuio, abcTparupoBaHue U aHAJIOTHI0, (POPMUPYET KPEaTUBHOE U KPUTHUYECKOE MBIIILIICHUE.

B xoxe u3ydenus ydeOHOro kypca «Anrebpa M Hayala MaTeMaTUYeCKOTO aHaIn3a» O0ydaroluecs
[I0JIy4atOT HOBBIM OIBIT peUIeHMs] NPUKIATHBIX 3a]a4, CAMOCTOSTEIBHOIO MOCTPOEHUS] MaTeMaTUYECKUX
MOJIeJIEl peallbHbIX CHUTYyallil, WHTEPIpETalUy IOJYyYEHHBIX pPEIICHUN, 3HAKOMSTCS C IpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U MCKYCCTBE, C BBIIAIOIIMMUCS MaTeMaTHYeCKUMHU
OTKPBITHSIMH U UX aBTOPAMH.

VY4eOHbIi Kypc 00J1a7jaeT 3HaYUTEIbHBIM BOCIIUTATEIbHBIM [TOTEHIINAJIOM, KOTOPBIN peanu3yercs Kak
yepe3 y4eOHBIH Marepuaj, CnocoOCTBYIOMMI (OPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS, TaK W UYepes3
cnenupuKy y4eOHOIl JAedaTenbHOCTH, TpeOyromeld MPOJOHKUTEIbHOM KOHILIEHTPAllUM BHHUMAHUA,
CaMOCTOSITENIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 TOJYYCHHBIN pe3ysbTar.

B ocHoBe wMmeroguku o00ydeHuss anreOpe U HadajgaM MaTeMaTHUYeCKOro aHajlu3a JIEKHUT
NeSITeIbHOCTHBIN MPUHIUI 00yUYESHHUSI.

B crpykrype yueOHOro kypca «Anrebpa M Hayala MaTeMaTHMYECKOTO aHajN3a» BBIJCIIEHBI
CIIEyIOIINEe CO/AepKAaTeNbHO-MEeTOANYeCKre TUHUH: «Yucna U BbauciaeHus», «OyHKUUU U TpaQuKm»,
«YpaBHeHUsT U HepaBeHCTBa», «Hawama maremarunueckoro ananusay, «MHoXecTBa U Jioruka». Bce
OCHOBHBIE COJIEP’KATEIbHO-METOUYECKHE JIMHUM HU3Yy4YaloTCs Ha MPOTSHKEHUM JBYX JIeT OOy4eHHs Ha
YPOBHE CpeIHero oOIero o0pa3oBaHUs, €CTECTBEHHO JAOMOJHAA JIPYr Apyra M MOCTENEHHO HACHIIIAsCh
HOBBIMU Te€MaMHU U pazzenamMu. JlaHHBINA ydeOHBIN Kypc SBISETCS MHTErPATUBHBIM, TTOCKOIBKY OOBEAUHSIET
B cebe cojaepKaHHE HECKOJIbKHX MAaTeMaTH4eCKUX IUCIHIUIMH, TaKUMX Kak ainreOpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUi aHallu3, TEOpHsi MHOXKECTB, MaTeMaTudeckas joruka u apyrue. Ilo mepe Toro kak
oOyyaromuecsi OBJaJeBalOT BCE Oojiee MIMPOKUM MAaTEeMAaTHYECKUM almapaTroM, y HHUX MOCJIE0BaTelbHO
dbopMHpyeTCsT M COBEpPUICHCTBYETCS yYMEHHE CTPOMTh MAaTeMaTHYECKyI MOJeNb pPealbHOM CUTyalu,
NPUMEHSTh 3HAHUS, [OJIyUEHHbIE NpPHU HM3YYEHUU Y4eOHOro Kypca, JUIsl PELIEHUS CaMOCTOSATEIbHO
chopMyTUPOBAaHHOW MaTEeMaTHYECKOM 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOW OTBET.

ConepxaTenbHO-MeToAnYecKas JTUHUS «Hncna U BBIYMCICHUS» 3aBepIilaeT (popMUPOBaHUE HABBIKOB
UCTOJb30BaHUS JICHCTBUTENBHBIX YHCEN, KOTOpoe OBUIO HayaTo Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanms. Ha ypoBHe cpemnero oOmiero oOpa3oBaHus ocob0e BHMUMaHHE yaenseTcss (hOPMUPOBAHUIO
HABBIKOB PAIlMOHAJIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJB30BAaHUE Pa3IUYHBIX (OpPM 3amlucH
quclia, YMEHHE JIelaTh NPUKHUIKY, BBIOTHATh MPHUOMMKEHHBIE BBIUYMCICHUS, OIEHUBATh YHCIOBBIC
BbIp@)XEHUS, paboTaTh C MaTeMaTWUYeCKMMH KOHCTAaHTaMH. 3HAKOMble OOYy4YalolUMMCS MHOMECTBa
HaTypaJIbHBIX, LIE€JIbIX, PAlMOHAJIBHBIX U JEHCTBUTEIBHBIX YMCEI JOTOIHSIOTCS MHOXKECTBOM KOMITJIEKCHBIX
gucen. B kaxaoM M3 3THX MHOXECTB pacCMaTpUBAIOTCSI CBOMCTBEHHbIE €My CHelM(pHUUecKHe 3ajaud U
orepalu: JejieHUe Halleslo, ONepHUpOBaHUE OCTaTKaMHU Ha MHOXECTBE IIENIbIX YHcell, 0coOble CBOWMCTBA



pallMOHANBHBIX M HMPPALUOHANBHBIX YHUCEN, apu(pMETHYECKHE OIepaluH, a TaKKe M3BJICYEHUE KOPHS
HaTypaJbHON CTENEHM Ha MHOYKECTBE KOMIUIEKCHBIX uucel. biaromaps mocienoBaTeaIbHOMY PAaCHIMPEHHIO
Kpyra HCIIOJIb3YCMbIX YHUCCI U 3HAKOMCTBY C BO3MOKHOCTAMH UX NPUMCHCHUA IJId PCIICHHUA PA3JIMYHBIX
3aa4d hopMupyeTcs MpesCTaBlIeHHE O EAMHCTBE MATEMAaTHKU KaK HAYKH U €€ POJIM B MIOCTPOCHUH MOETICH
peasbHOro MHUpa, LIMPOKO UCIIONB3YIOTCS 00001IEHNE U KOHKPETU3allus.

JIuHns «YpaBHEHUS W HEPAaBEHCTBA» pEalIM3yeTcsl Ha IMPOTSHKEHUU BCEro OOY4YEHMs] HAa YpOBHE
cpeaHero oOmero odpa3oBaHMA, IMOCKOJIBKY B KaxaoMm paszaene IlporpamMMbl mpeaycMOTpPEHO pelieHue
COOTBETCTBYIOIIMX 3a7ad. B pe3ynpraTe oOyuarouiuecss OBJIAJEBAIOT PA3IMYHBIMU METOJAMU PELIEHUs
pallMOHANBHBIX, HMPPALUOHANBHBIX, IOKa3aTeJIbHbIX, JIOTApU(PMHUUECKUX M  TPUTOHOMETPUUYECKHX
YpaBHEHMI, HEPABEHCTB U CUCTEM, a TAK)Ke 33/a4, COAEpIKaIlUX napameTpsl. [lonyueHHble yMEHHs IUPOKO
MCTIOJB3YIOTCS NP UCCIEAOBAaHUH (YHKIHUK C TIOMOIIBIO MPOU3BOAHOM, IPU PEIICHUH MPUKIIAJIHBIX 3a/1a4
U 3a1a4 Ha HaXOXACHUC HAnOOIBIINX U HAUMEHBIINX 3HAYEHUIT (byHKL[I/II/I I[aHHaSI COACpIKaTC/IbHAas JIMHUA
BKJIIOYAaeT B ce0s Takxke (OpMUPOBAHME YMEHMH BBIIOJHATH pacuéTsl 1o (opmysaM, NMpeodpazoBaHMs
palMoHANIBHBIX, HPPALIMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUI, a TAKXKe BBIPAXKECHUH, COAEPIKAILINX
crereHH W Jorapudmel. brarogaps u3ydeHHro anreOpamyeckoro Marepuana MPOUCXOAUT JalbHeiiee
pa3sBUTHE QITOPUTMHUYECKOTO © aOCTPAaKTHOTO MBIIUICHUS OOyJaromuxcs, (QOPMHPYIOTCS HAaBBIKU
JeTyKTUBHBIX pacCyKICHUH, paboThl ¢ CUMBOJBHBIMU (hOpMaMHM, IMPEICTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BHJI€ PaBEHCTB M HepaBeHCTB. AunreOpa mnpeanaraeT 3¢(eKTUBHbIE MHCTPYMEHTHI IS
pelICHUA MPAKTUYCCKUX U CCTCCTBCHHO-HAYYHBIX 3ada4, HArJIAAHO ACMOHCTPHUPYCT CBOU BO3MOKHOCTHU KaK
s3bIKa HAYKU.

ConepxatenbHo-MeToandeckas JUHUA «DyHKIMH U TpaUKW» TECHO MNEeperuieTaercs ¢ JIPYruMu
JUHUAMU Y4eOHOro Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 3aJaéT IOCIeI0BaTeIbHOCTh H3YyYEHUs
Marepuaia. VM3yueHne cTeneHHOH, MOKa3aTebHON, JOrapu(pMHUUECKOW U TPUTOHOMETPUIECKUX (YHKIIUH,
UX CBOWCTB M rpauKOB, UCMOIB30BaHNE (QYHKUIWH Ul PEIICHHs 3aa9 U3 APYIHX YYeOHBIX MPEIMETOB H
peasbHON JKU3HU TECHO CBA3aHO KAaK C MaTeMaTHMYeCKHMM aHaJIU30M, TaKk U C pEIIeHUEM ypaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Oosplloe BHUMaHUE yjensercss (GOPMHPOBAHUIO YMEHHUsS BbIpaXaTh (hopMyiamu
3aBUCUMOCTH MCKAY PA3JIMYHBIMH BCIMYMHAMHA, UCCICIOBATDH ITOJTYUYCHHBIC q)YHKHI/II/I, CTPOUTH UX Fpa(l)I/IKI/I.
Marepuan 3TOH COAEP/KATEIBbHON JIMHUM HAlEJIeH Ha pPa3BUTHE YMEHUN W HAaBBIKOB, MO3BOJIAIOLIMX
BbIp@)XaTh 3aBUCHUMOCTH MEXJy BEIUYMHAMH B pa3iMyHOW (opMe: aHaIUTUYECKOH, rpaduyeckoil u
cioBecHOM. Ero msydyeHume cmnocoOCTBYeT pa3sBUTHIO AITOPUTMUYECKOTO MBILIUIEHHS, CHOCOOHOCTH K
0000IIIEHNIO U KOHKPETU3AIH, KCTIOTB30BAHUIO aHAJIOTHH.

CopepxarenpHas nuHus «Hauana mMaremMaTnyeckoro aHajau3a» MO3BOJISET CYHIECTBEHHO PACIIUPUThH
Kpyr Kak MaTeMaTHYeCKHX, TaK W NPUKIAJHBIX 337ay, JOCTYIMHBIX OOy4arolMMCsi, TaKk KaKk y HHUX
MOSIBIIICTCS. BO3MOXHOCTh CTPOMTH TpaUKH CIOXKHBIX (DYHKIUH, ONpenesnsTe HMX HauOoJbIIMEe U
HAauMEHBIINE 3HAYEHHUS, BBIYMUCIATH IUIOMAAU QUIYp U OOBEMBI Tel, HAXOAUTh CKOPOCTU U YCKOPEHUs
IMPpOLECCOB. HaHHafI coJcpKarciibHasd JJMHUA OTKPbIBACT HOBBIC BO3MOKHOCTHU IMOCTPOCHUA MATEMATUICCKUX
MoJIeJIel peallbHbIX CUTYallui, IMO3BOJISET HAXOAUTh HAaWIydllee pelleHHe B MPUKIAJHBIX, B TOM YHCIe
COLIMAJIbHO-9KOHOMHUECKHUX, 3a/layax. 3HaKOMCTBO C OCHOBaMH MaTeMaTHYECKOI'0 aHaJIM3a CIIOCOOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (OPMAIBHO-JIOTMYECKOTO M KPEaTUBHOTO MBILIUIEHUS, (OPMHUPOBAHUIO YMEHUMN
pacrno3HaBaTh MPOSBIIEHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M UcKyccTBe. OOyuaroniyecs: y3HawT O
BBIJIAIOIINXCS pe3yIbTaTax, MOJYYEHHBIX B X0JI€ pa3BUTHS MaTEMAaTUKU KaK HaAyKd, 1 00 UX aBTOpax.

ConepxaTenbHO-MeToAnYecKas JTMHUS «MHOXKECTBa U JIOTHKA» BKIIIOYAET B Ce0sl 3JIEMEHTHI TEOPHH
MHOKECTB M MaTeMaTHYECKON JIOTHKH. TeOpeTI/IKO-MHO)KeCTBeHHBIe MNpEaACTaBJICHUA NPOHU3BIBAIOT BECH
KypcC IIKOJIbHON MaTeMaTHKHU U IpeIaraloT Haubosee yHUBEpCaabHbIN A3bIK, 00bETUHSIOUINI BCE pa3ieibl
MaTeMaTHKH 1 €€ MPUIOKEHHUH, OHU CBSA3bIBAIOT Pa3HbIE MaTEMaTHYECKHeE JUCIUIUIMHBI U UX TPUIIOKEHUS B
enuHoe nenoe. [103ToMy BakKHO J1aTh BO3MOKHOCTh 00Y4aloIIeMycsi IOHUMATh TEOPETUKO-MHOKECTBEHHBIH
SI3BIK COBpeMeHHOﬁ MAaTEMAaTUKHU U HUCIIOJb30BaThb €ro IS BBIPAKCHHUA CBOUX MBICIIEH. prFI/IM Ba>XHbBIM
MPU3HAKOM MaTeMaTHKH KaK HAayKd clieyeT MpPU3HATh CBOMCTBEHHYIO €W CTpOroctb OOOCHOBAaHUU H
CIIeJOBaHHE ONpPENENEHHBIM IIPaBUJIaM IOCTPOEHHUS JIOKA3aTelIbCTB. 3HAKOMCTBO C JJIEMEHTaMU



MaTEeMaTHYECKOH JIOTUKH CITOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUS 00YYaroIIMXCs, TIO3BOJISACT UM
CTPOUTh CBOHM pPaCCYXJCHHS Ha OCHOBE JIOTUYCCKUX TMpaBwil, (GOPMHPYET HABBIKH KPUTHYECKOTO
MBIIIJICHHU .

B yuebHOM Kkypce «Anrebpa W Hadajga MaTEMATHYECKOTO aHAIW3a» TPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOr0 MOJICIMPOBAHMS, KOTOpBIC TPU3BAHBI CIIOCOOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB
MTOCTPOCHHS MOJICNICH peaIbHBIX CUTYAIUi, UCCIICOBAHMS 3THX MOJICJICH C TOMOIIBIO alapara ajareOpsl u
MAaTeMaTUUYCCKOTO aHalIn3a, HUHTCPHPCTAIMKU IMOJTYYCHHBIX PC3YJIbTATOB. Takue 3alaHuA BIIJICTCHBI B
KOKIBIA U3 Pa3/IeNioB MPOTPAMMEI, TOCKOJIbKY BECh MaTepuasl yaeOHOro Kypca MIMPOKO MCIIONIB3yeTCs s
pellIeHrs MPUKIAJAHBIX 3a1a4. [Ipu pelIeHHH peaylbHBIX MPAKTHYCCKUX 3a7ad OOydJaroIIuecss pa3BHBAIOT
HAOJII0IaTEIBHOCTh, YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparMpoBaThCs, HCIOJb30BaTh aHAJIOTHIO,
0000maTh W KOHKPETH3UPOBaTh NpolOsieMy. JlesTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB PEIICHUS
MPUKJIAHBIX 337a4 OPraHU3yeTCs B IMPOLIECCe M3YyUeHHUs BCEX TeM ydyeOHOro Kypca «Aurebpa w Hayana
MaTEeMaTHYECKOT'0 aHAIN3ay.

Ha m3yuyenue yueOHOTO Kypca «Anredpa v Havajga MaTeMaTHYECKOTO aHaIn3a» OTBOAUTCS 272 Jaca:
B 10 xnacce — 136 uacoB (4 gaca B Heneno), B 11 kitacce — 136 vacoB (4 yaca B HEJEINIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYMCTICHUS

Pammonanbhple  uyncna. OOBIKHOBEHHBIE M JECATUYHBbIE JApOOM, IPOLEHTHI, OECKOHEUHbIE
nepuoaudeckue Apoou. [Ipumenenue qpodeit 1 MPOLEHTOB AJIs PEIICHUs MPUKIIAJAHBIX 33/1a4 U3 PA3TUIHBIX
OTpacjei 3HaHUM U pealbHOW KU3HMU.

JlelicTBUTENbHBIC YKcia. PalnoHanbHbIE M UppaLlMOHATIbHBIE YHCIA. ApHU(pMETHYECKHE ONepaluu ¢
JNEeUCTBUTENbHBIMU 4MCIaMU. Mogynb JIeHCTBUTEIBHOIO 4YMciaa M ero cBoiictBa. IlpuGnuxénnble
BBIUHCIIEHUS], IPaBUIJIA OKPYIJIEHUS, IPUKHU/IKA U OLICHKA Pe3y/bTaTa BEIYUCICHUM.

Crenenp ¢ 1ensiM nokasateneM. bunom Herorona. Mcnonp3oBanue moaxozsmieil (Gopmbl 3ammucu
JNEHCTBUTEIBHBIX YACEN [UIsl PELICHHs TPAKTUYECKUX 3a[a4 U IIPEJICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTRA.

CreneHsb ¢ palMOHaJIbHBIM [IOKA3aTeNIEeM U €€ CBOWCTBA, CTENEHD C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm gucna. CBoiicTBa norapudma. JIecITUIHBIC U HATypaIbHBIC JIOTAPH(PMBI.

CuHyC, KOCHHYC, TAaHI'€HC, KOTAHI'€HC YUCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YKCJIOBOT'O apryMeEHTa.

YpaBHeHus U HepaBeHCTBA

ToxnmecTBa M TOXIecTBEHHBIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHUS. PaBHOCWIIbHBIC
YPaBHEHUs U ypaBHEHUs-ClIeACTBYs. HepaBeHCTBO, pellieHUE HEPpAaBEHCTBA.

OCHOBHBIE METO/bl pEIIeHUs LEJIbIX U JApPOOHO-PAallMOHANBHBIX YPAaBHEHHUH M HEPABEHCTB.
MHorowieHsl 0T OJHOM NEpEeMEHHOM. [leneHne MHOrowieHa Ha MHOTOWIEH ¢ ocTtaTkoMm. Teopema besy.
MHorouieHsl ¢ nenbiMu kodgdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAILIMX CTEIEHU U KOPHHU.

WppanumonansHeie ypaBHeHUsA. OCHOBHbBIE METOABI PELIEHUS UPPALIMOHATIbHBIX YPABHEHUH.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BbIpaXeHH, COEpPIKALIUX JTOTaprU(PMBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEeILICHHS JTOrapU(pMUUECKUX YPaBHEHUH.

OcHOBHBIE TpUrOHOMeTpHueckue (opmynbl. [IpeoOpa3oBaHHEe TPUTOHOMETPHUUECKUX BBIPAKEHHM.
Pemenne TpuroHOMeTpUYECKUX YPaBHEHHM.

Pemenue cucrem JMUMHEHHBIX ypaBHEHUN. MaTpuiia CHCTEMbI JIMHEWHBIX ypaBHEHUH. Orpenenurens
MaTpULIBl 2X2, €ro TeOMETPUYECKUN CMBICI M CBOMCTBA, BBIUMCICHHE €ro 3HAYEHUS, INPUMEHEHHE
OIIPEAEIUTENS U1 PELIECHUS CUCTEMbI JMHEMHBIX YpaBHEHUMU. PelleHne NpuKIagHbIX 3a1ad ¢ IOMOIIBIO
CUCTEMBl JIMHEHMHBIX YypaBHEHHW. IccienoBaHne NOCTPOEHHOM MOJAENM € TOMOLIBIO MaTpul U
ONPEACIIUTENCH.

[TocTpoeHne MaTeEMaTHYECKUX MOJENEH PEAIbHOM CUTyallMd ¢ IOMOIIBI0 YPAaBHEHUN U HEPAaBEHCTB.
IIpumeHeHne ypaBHEHMII M HEPAaBEHCTB K PELICHUI0 MAaTEMaTHYECKMX 3aJad M 3aJad M3 pa3IMYHbIX
o0yacTell HAyKH U peaibHOM KU3HU.

DyHKIUHN U TPaQUKH

OyHkius, crnocoObl 3ananHus (QyHkuuu. B3aunmuo oOpathble ¢yHkumuu. Kommosunms (yHKIHA.
I'padux GpyHkumu. DnemeHTapHbie mpeoOpa3oBanus rpaguKoB GyHKIHUH.

Ob6nacte ompefeneHuss U MHOXecTBO 3HaueHuM ¢yHkuuu. Hymm ¢yaxunuu. I[IpomexyTtku
3HaKkonocTossHCcTBAa. UYErHble u  Heu€TtHble ¢QyHkuuu. Ilepumonnueckue @ynkuuu. IlpomexyTku
MOHOTOHHOCTH (PYHKIMH. MakcUMyMbl U MUHMMYMbI ¢yHKUuu. HaunOosnbinee M HauMeHbIlee 3HAUYCHUS
(GYHKINU Ha TPOMEKYTKE.

Jluneiinas, KBaapaTW4yHas ¥ JpOOHO-IMHEWHAs (QYHKIUU. OJEMEHTAPHOE WCCJIEIOBAHUE W
MMOCTPOEHUE UX TPa(UKOB.



CreneHHast (pyHKIMS C HaTypaJbHBIM W IIEJIBIM TOKazareneM. EE cBolictBa u rpaduk. CBolicTBa u
rpaduk KOpHS N-OM CTENEHU KaK (PYHKIIMH OOpaTHOW CTEMEeH! ¢ HATypaIbHBIM MOKa3aTeIeM.

[TokazarenbHast u jorapudmuyeckas GpyHKIUH, UX CBOICTBa U rpaduku. Vcnoap3zoBaHue rpagukoB
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUYECKUX (DYHKIUHA YHCIOBOIO
apryMeHra.

@OyHKIIMOHAIBHBIE 3aBUCHMOCTH B peallbHBIX Mpoleccax M sBICHUAX. [ pauku pearbHBIX
3aBUCUMOCTEHN.

Hauyana maTeMaTH4ecKoro anajimnsa

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TTOCIEA0BaTEIbHOCTEH. MeToa MaTeMaTH4eCKOl MHTYKIUH.
MOHOTOHHBIE U OTPaHUUYEHHBIE [10CIIE0BATENLHOCTU. VIcTOpUS BOSHUKHOBEHHS MAaTEMAaTUYECKOTO aHATIN3a
KaK aHaJIn3a 0ECKOHEUHO MaJIbIX.

ApudmeTrnueckas M TreoMeTpuuecKas Mporpeccuu. beckoHeuHo yObIBaroIias reoMeTpudecKas
mporpeccusi. CymMma  OECKOHEYHO  YyOBIBAIOIIEH TIeOMETPHYECKOW mporpeccud. JIMHEWHBIH W
OKCIIOHEHIMAIBHBIA pocT. Uucio e. PopMmyna CIIOXKHBIX NPOLEHTOB. lcrnosb30BaHuE Iporpeccuu AJis
pelIeHNs pealibHbIX 3aja4 IPUKIIAIHOTO XapaKTepa.

HenpepriBable GyHKIIMU U UX cBOMCTBA. ToUkM pa3peiBa. AcUMITOTHI I'padukoB pyHkuuid. CBoicTBa
(GyHKIUI HeMpephIBHBIX HAa OTpe3ke. MeTo ] MHTEPBAJIOB sl pellleHUs HepaBeHCTB. [IpuMeHneHue cBONCTB
HETPEPBIBHBIX (DYHKIHIA JJIS1 peIeHuUs 3a/1a4.

[lepBast u BTOpas mpou3BOAHBIE QYyHKIMHU. OnpeneneHue, reOMETPUICCKH U (HU3UYECKHIA CMBICT
MIPOM3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy (yHKIIHH.

[IpousBonubie snemeHTapHbiX (yHKUMA. [Ipon3BoaHas CyMMbl, NPOU3BEACHMS, YAaCTHOTO H
KOMIIO3ULIUHU (PYHKITHH.

MHo:xecTBa H JIOTHKA

MHo3ecTBO, Onepaluy HaJ MHOXKECTBAaMH U UX cBoiicTBa. J[narpammel Ditnepa—Benna. [Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapara Ajisi ONMCAaHUSl peajbHBIX IMPOLIECCOB U SBICHUH, MPU PEUICHUH
3a7a4d U3 IPYrux Y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTH4YecKoro oOBEeKTa, CIEACTBHE, J0Ka3aTelbCTBO,
PaBHOCHIIbHBIE YPaBHEHUSI.

11 KIIACC

Yucsia ¥ BBIYUCICHUA

Harypanbsable u nensle uucna. [IpuMeHeHHe NpPU3HAKOB JENMMOCTU ILEJIBIX YHCET, HAauOOJIbIIMH
obmuit nenutens (manee — HOJl) u Haumenbinee obmee kpatHoe (nanee — HOK), octatkoB mo momyito,
anroputma EBKIuaa 1uis pemenus 3a1ad B [eNIbIX YACIIaXx.

KommniekcHble yncna. AnreOpandeckas W TpUTOHOMeTpHuecKkas ()OpMBbI 3alMCU KOMIUIEKCHOTO
yucaa. ApudmMernueckue onepanuy ¢ KOMIUIEKCHBIMU 4uciaaMu. M300pakeHne KOMIUIEKCHBIX YMCeNl Ha
KOOPAMHATHOMU MII0cKOCTH. @opMmyiia MyaBpa. KopHuU n-oii cTeneHu u3 KOMIUIEKCHOTO yucia. [Ipumenenune
KOMIUIEKCHBIX YMCeIN JUIsl pelieHns (PU3MUEeCKUX U FT€OMETPUUECKUX 3ajiau.

YpaBHeHHS U HEPABEHCTBA

Cucrema u COBOKYITHOCTh YPAaBHEHHMI M HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS.
PaBHOCHITbHBIE HEpABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUH C MOMOUIbI0 TPUTOHOMETPUUYECKON OKpPYKHOCTH.
PelreHne TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS ITOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METOBI PELICHUS UPPALIOHATbHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIIEHUS CHUCTEM M COBOKYINHOCTEH palMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX YPaBHEHHH.



YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpuMeHEeHNE ypaBHEHMH, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMAaTHYECKUX 3aJad U 3a1ad U3
pa3NUYHBIX 00J1aCTe HAYKU U peallbHOM KHU3HH, MHTEPIPETalts NOTYYEHHBIX Pe3yIbTaToB.

DOYyHKUMH U TPaPUKH

I'papux xommosunuu ¢Qynknuil. I['eomerpuueckue o0pa3bl ypaBHEHHMM M HEpaBEHCTB Ha
KOOPJMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTONBI pelIeHU YpaBHEHUI M HEpaBeHCTB. | 'paduueckre MeTObl pelIeHus 3amay C
napaMeTpamH.

Hcnonb3oBanue rpaukoB (yHKIMH JUId HCCIIEAOBAaHMS IPOLECCOB U 3aBUCHUMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX MMPEIMETOB U peaibHON JKU3HU.

Hayana MmaTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHMe NPOU3BOJHOM K HCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTb M 3IKCTPEMYMBI.
HaxoxxaeHure HanOoJIbIIero 1 HAMMEHbIIEr0 3HAYeHU I HeNIPEephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpuMeHeHre NPOU3BOMHOM Ul HAXOXKJECHUsS HAWIYYIIEero PELICHWs B NPUKIAJHBIX 3a1adax, s
OTIpeJIeNIEHUs] CKOPOCTH U YCKOPEHHS MpolLecca, 3aJaHHOT0 (GopMyIioi Wimm rpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOICTBO mepBooOpa3HbIX. [lepBooOpa3Hble 371€MEHTapHBIX (QYHKIUI.
ITpaBuia Hax0XI€HHSI IEPBOOOPA3HBIX.

Nuterpain. ['eomerpudeckuii cMbIc HHTErpaia. Berauciaenue onpenenéHHoro HHTErpaia mno gopmyie
Herorona-Jleitbnumna.

[IpumeHeHMe MHTerpajia Uil HaxXOXKACHUS IJIOUIaJe IUIOCKUX (QUryp U 0ObEMOB I€OMETPUUYECKUX
Tel.

[Tpumeps! pemennii udGepeHInaNBHBIX ypaBHEHHA. MaTeMaTn4eckoe MOJICIIMPOBAaHUE PEaTbHBIX
MIPOIIECCOB ¢ MOMOIIBIO AU PepeHInaTbHBIX YPAaBHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «AJI'EGPA N HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHETO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHPOBAHHOCTD TPAKAAHCKON MO3UIIUU 00YUarOIIErocsi Kak akTUBHOT'O M OTBETCTBEHHOTO WJICHA
poccuiickoro oOILIecTBa, MPEACTaBIEHUE O MaTeMaTHYECKUX OCHOBAX (DYHKIMOHUPOBAHMS Pa3IMYHBIX
CTPYKTYp, SBJEHHH, MNpoueayp TIpakIaHCKOro ooOmectBa (BBIOOPBI, ONPOCHl M JIPYroe), yMEHHe
B3aMMO/ICHCTBOBATh C COLMAIBHBIMUA MHCTUTYTAMH B COOTBETCTBUH € UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

C(OPMHUPOBAHHOCTb POCCUHCKOM TIpakJaHCKOW HMAEHTUYHOCTH, YBAXKEHHs K MpPOLUIOMYy U
HACTOAILLEMY POCCUHCKON MaTEMAaTUKH, IEHHOCTHOE OTHOLIEHUE K JTOCTHIKEHUSAM POCCUNCKUX MAaTEMAaTUKOB
U POCCHMCKOM MaTEMaTU4ECKOM IIKOJIbI, UCIIOJIb30BAHUE 3TUX JOCTHKEHHUN B IPYTUX HayKaX, TEXHOJIOTUX,
cdepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HaHME JYXOBHBIX LIEHHOCTEH poccuiickoro Hapoja, c(HOPMUPOBAHHOCTb HPABCTBEHHOI'O
CO3HaHMsI, 3TUYECKOTO IOBEJIEHUS, CBSA3aHHOIO C MPAKTUYECKUM NPHUMEHEHUEM JOCTHKEHMM HAayKH U
JESTeTbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAZA B IOCTPOCHHUE YCTOWYMBOTO OyIyIIEero;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUas 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/a4, pELIeHUM, pacCyKICHHI, BOCIPUUMYMBOCTh K MATEMAaTHUYECKHUM aCIEKTaM pa3jIM4YHbIX BHUIOB
UCKYCCTBa;

5) puznveckoro BOCIUMTAHUSA:

Cc(OPMHUPOBAHHOCTh YMEHHs IPUMEHATh MaTeMaTHYECKHWEe 3HAaHUS B MHTEpecax 3/0pOBOIO U
0e3omacHOTO 00pa3a JKHW3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3II0pOBOE MHUTAHUE,
cOanaHCUpPOBAaHHBIA PEXUM 3aHIATUA W OTAbIXa, peryispHas (u3nueckas aKTUBHOCTB), (pHU3MUEcKoe
COBEpPIICHCTBOBAHNUE IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JAEATENBHOCTHIO;

6) TpyaoBOro BOCIIUTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE LIEHHOCTH TPYAOIIOOMS, WHTEpPEC K pa3iudHbIM chepam
npodeccuoHaNbHON AEITEeIbHOCTH, CBA3aHHBIM C MAaTeMaTUKON U €€ MPHIIOKEHUSIMH, YMEHHE COBEpIIAThH
OCO3HaHHBIN BbIOOp Oynymiel npodeccuu u pean30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TUIaHbl, TOTOBHOCTD
U CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSIKEHUU BCEH >KH3HHU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILIEHUHU MPAKTUYECKUX 33/1a4 MaTeMaTUYECKOW HallpaBJI€HHOCTH;

7) 3K0JIOrM4€eCKOT0 BOCIIMTAHMS:

C(OPMHPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, MOHUMAaHUE BIUSHUS COLHATBbHO-3KOHOMHYECKUX
IPOIIECCOB Ha COCTOSHUE MPHPOJHOW M COLMAIBbHON cpelbl, OCO3HaHHWE TJ00aJBHOIO XapakTepa
9KOJIOTMUECKUX NpoOJieM, OpUEHTalMsl Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JJis pelleHus 3anad B
o0jacTu OKpYy)Karollleld Cpepl, TUIAaHWPOBAHHWE MOCTYIKOB M OLIEHKHM MX BO3MOKHBIX MOCIEICTBUN s
OKpY>KaIoIlE! Cpe.bl;

8) HneHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIECTBEHHON NMPaKTUKHU, TOHUMaHWE MAaTeMaTHYeCKOW HayKH Kak cepbl 4elOBEUECKOW AESITeNbHOCTH,
9TanoB €€ pa3BUTHUA W 3HAUYUMOCTH Il DPAa3BUTUSA LMBWIN3ALMK, OBJAJCHUE S3bIKOM MaTEMaTHKU H
MaTEMaTHUYECKON KyJIbTYpOHW KaK CPEJCTBOM IO3HAHUS MHpA, TOTOBHOCTb OCYLIECTBIISITH IPOEKTHYIO H
HCCIIEIOBATENbCKYIO ASITENIbHOCTh HHINBUAYAIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI



ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eCTBHS

ba3oBble JIornyecKkue AeucTBuA:

BBISIBIISITh UM XapaKTEPHU30BaTh CYHIECTBEHHBbIC IPHU3HAKKM MATEMaTHYECKUX OOBEKTOB, MOHATH,
OTHOLICHUHA MEXIY MOHATHSIMHU, (GOPMYJIUPOBATh ONpPEIENCHHs MOHATUH, yCTaHABJIMBATh CYIECTBEHHBIH
IIPU3HAK KJIAaCCU(UKALMU, OCHOBAHMS Ul 0000LIEHNs U CPAaBHEHUS, KPUTEPUU POBOAMMOTrO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIIMPOBATH U MPEOOPA30BBIBATH CY)KICHHS: YTBEPAUTEIbHBIC U OTPUIIATEIbHEIE,
€IMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHEIC,

BBISIBJIATh MAaT€MaTHMYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpeuus: B (akTax, AAHHBIX,
HaOJIOACHUAX U YTBEPKACHUAX, IPEJIaraTh KPUTEPUU [Tl BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JieJlaTh  BBIBOJBI C  HCIIOJIb30BAHMEM  3aKOHOB JIOTMKHM, JEAYKTUBHBIX W HHAYKTHBHBIX
YMO3aK/I4YEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTh CAMOCTOSITEJIHO JIOKAa3aTEIbCTBA MAaTEMAaTUYECKMX YTBEPXKICHMH (IIpsiMble M OT
IIPOTHBHOI'0), BBICTPAWBATh AapryMEHTALMIO, MPUBOJIUTH IMPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBOIBI;

BBIOMPATH CIIOCO0 pemieHust yaeOHoM 3ajauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHs, BEIOUPATH
HauboJee MOAXOJAINHN C yUETOM CAMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBarebcKue 1eHCTBUA:

WCIIOJIB30BATh BOMPOCHI KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUs, (POPMYIHPOBATH BOIPOCHI,
¢buKcupyomue nTpoTHBOpEYHe, MpodieMy, YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIMIO, MHEHUE;

IIPOBOJIUTh CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIIEOBAaHUE IO YCTaHOBJIECHUIO
0COOEHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBICHHUS, NPOILECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMU, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO  (hopMynupoBaTh 00OOLIEHUST M BBIBOJABI [0 pe3yiabTaTaM IPOBEIEHHOIO
HAOJIOACHUS, MHCCIIEOBAaHUs, OLICHUBAaTh JIOCTOBEPHOCTh IIOJIYYEHHBIX pPE3YJIbTAaTOB, BBIBOJOB H
00001IeHMIT;

MIPOTrHO3UPOBaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TAKKE BBIJIBUraTh IPEIOJIOKEHHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanmeii:

BBISBJIATH AePUIMTH MHPOPMAIUK, JAHHBIX, HEOOXOIUMBIX Ul OTBETAa HA BONPOC U JJIs PEIICHUS
3a/1a4y;

BbIOMpPATh MH(OPMAIMIO U3 UCTOYHHKOB PA3JIMUHBIX TUIOB, aHAIM3MPOBATH, CUCTEMATH3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO PAa3IMUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHUS;

CTPYKTYypUpOBaTh HMHGOpPMAIUIO, MPEACTaBIATh €€ B pa3IMyHbBIX (Qopmax, HIUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAIEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENEHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE el CTBHUS

Oo01menue:

BOCIIPUHUMATH U ()OPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUH C YCIOBUSMH U IENIIMU OOIIEHHUS, SICHO,
TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTHPOBATh ITOJIYY€HHBIN pe3yibTarT;

B X0J/I¢ OOCYXXJEHHUs 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBbI, MPOOJIEMBI, peraeMon
3aJla4d, BHICKA3bIBATh UJICH, HAIIEJICHHBIE HAa TIOUCK PEIICHHUS, COTIOCTABIISITh CBOU CYKIEHUS C CYXKICHUSIMHU
JIPYTUX YYaCTHMKOB JUAJIOTa, OOHApYXHBATh pa3IU4YMe€ U CXOJCTBO IO3WIIMNA, B KOPPEKTHOU (opme
(GOopMyIIPOBATh Pa3HOTIIACHSI, CBOM BO3PAKCHHUS;



MpEICTaBIsATh  pe3yibTaThl  PELICHUS  3aJauyd, OKCIIEPUMEHTa, HCCIEeNOBaHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIJICHUS € Y4€TOM 3ajad Mpe3eHTalud W OCOOEHHOCTEH
ayJIuTOPHH.

PeryasiTuBHbIe yHHBepPCcAJIbHbIE YUeOHbIE eiiCTBUS

Camoopranuszaums:

COCTABIIATH IUJIAH, aITOPUTM DPELICHHS 33Jaud, BHIOMPATh CHOCOO pPEIHICHUS C Y4ETOM HMEIOIIUXCS
pPEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh M KOPPEKTUPOBATh BapUAHTHI PEIICHUH C
y4€TOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIAJIETh HABBIKAMM II03HABATENIILHOW pe(IeKCHMH KaK OCO3HAaHHMS COBEPIIACMBIX ACUCTBUH U
MBICJIMTENIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca
U pe3yJIbTaTa PElIeHUs] MaTEMaTUYECKOH 3a1a4H;

MpPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUHU 3a/1a4d, BHOCUTh KOPPEKTUBHI B
JeSTeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWCHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJIbTaTa LEIM U YCIOBHUSAM, OOBSICHATh NPUUYMHBI JTOCTHKEHUS WU
HEJOCTUKECHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OLIHOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

[IOHUMAaTh U HCIOJb30BaTh NMPEUMYILECTBA KOMaHIHOW M MHAMBHIYaJIbHON pabOThl MpU pPELICHUU
yueOHBIX 3a7ady, MPUHUMATH IIeJIb COBMECTHOM AEATENbHOCTH, IJIAHWPOBATH OPTaHMU3ALMI0 COBMECTHOM
paboThl, pacnpenenaTs BUAbl paboT, JOroBapuBaThCSA, 00CYXKIaTh MPOIIECC U Pe3ylbTaT padoThl, 0000IIaTh
MHEHHS HECKOJIBKUX JIFOJIEH;

Y4acTBOBATh B TPYMIIOBBIX (opMax paboThl (00CYXkneHUss, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMBI» H
UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JIEUCTBUS C JPYTMMHU 4JIEHAMU KOMAaH/bI,
OLICHHMBATh KaYeCTBO CBOETO BKJIaJa B OOILIUI MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMU
B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATHI

K xonmy obyuenus B 10 kjaacce oOy4arouiuiicss ModyduT CIEIyIOIINUE MPEAMETHBIE Pe3yIbTaThl IO
OTJIETTLHBIM TeMaM paboyeil mporpaMMbl yueOHOTO Kypca «Anrebpa U Hayalla MaTeMaTUIeCKOTO aHAJIA3a:

Yucna v BIYUCTICHUSA:

CcBOOOJHO OMEpUPOBATH MOHATUSMHU: pAIMOHATBHOE YHCIIO, OECKOHEYHas MepuoanyYecKas IpoOb,
MPOLEHTHI, UPPALMOHAIBHOE YHUCIO, MHOXECTBA PALMOHAIBHBIX W JCUCTBUTENIBHBIX YHCEN, MOAIYJIb
JIeHCTBUTEIILHOTO YK CIIA;

MPUMEHATH JPOOU M MPOIEHTHI JJISI PEIICHUS MPUKIIATHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUU U
peanbHOU KU3HY;

MPUMEHSTh MPUOTMKEHHBIE BBIYMCICHUS, MpaBUIa OKPYIJIEHUsS, MPUKHUIKY U OIEHKY pe3yiabTaTa
BBIYHCIICHHUI;

CBOOOJITHO OTEpPUPOBATH TMOHSATHEM: CTEIECHb C IIEJIBIM IOKa3aTeJIeM, HCIOJIb30BaTh IMOIXOISIILYIO
dbopMy 3amucH EHCTBUTENBHBIX YHCET ATl PEeIIeHUs MPAKTUYSCKUX 3a/1a4 U MPEICTAaBICHHIS TaHHBIX

CBOOOIHO OMEPUPOBATH MOHATHEM: apU(PMETUYECKUI KOPEHb HATYPAbHOM CTENEHH;

CBOOOJTHO OTIEPUPOBATH MOHITHEM: CTENIEHB C PAIIMOHAILHBIM TTOKA3aTeeM;

CBOOOJTHO OTIEPUPOBATH MOHATHSAMU: JIOTapU(M YUCIIA, TECATUYHBIC U HATYPAIbHBIC JTOTapU(PMBI;

CBOOO/IHO OMEPUPOBATH MOHATUSIMU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, aDKKOCUHYC U APKTAHI€HC YMCIIOBOIO ApTyYMEHTA.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH TMOHATHUSMH: TOXKJIECTBO, YpaBHEHWE, HEPABEHCTBO, PABHOCHIIbHbBIC
YpPaBHEHUS U YPaBHEHUS-CIIEC/ICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;



IPUMEHATh PA3JIMYHbIE METOJABI PELICHMs PALMOHANBHBIX M APOOHO-PALMOHATBHBIX YPaBHEHUI,
IPUMEHATh METOJ] UHTEPBAJIOB JJIsl PEIIEHUS] HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHSATHAMU: MHOTOWIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C LEJbIMH
KodQpHUIHEeHTaMH, KOPHM MHOTOWIEHA, MPUMEHATH JIEJIEHHE MHOTOWJICHa Ha MHOTOWIEH C OCTAaTKOM,
Teopemy besy u Teopemy Buera juist perenus 3anad;

CBOOOJHO OINEpPUPOBATh IMOHATUSAMHU: CHCTEMa JIMHEWHBIX YpaBHEHHH, MaTpHla, OIpeleInTelb
MaTpulbl 2 X 2 M €ro reoMETpPUYECKUN CMBICI, HCIOJb30BaTh CBOWCTBA ompeaenutens 2 X 2 i
BBIUMCJIEHUSI €r0 3HAYECHMsI, NPUMEHSITh OINPEACIUTENN Uil PEIICHUsS CUCTEMBl JMHEHHBIX ypaBHEHM,
MOJICJINPOBAaTh pEAJIbHblE CUTYallMM C IIOMOIIbIO CHUCTEMbl JIMHEHHBIX YpaBHEHHH, HCCIEA0BaTh
IIOCTPOSHHBIE MOJIENH C IIOMOLIbI0 MATPUILL U OIPEACIUTENCH, HHTEPIPETUPOBATh MOTY4YEHHBIN pe3yJIbTarT;

MCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMH JIJIs TPpeoOpa30oBaHusl BEIPAKEHUH;

BBITIOJIHATE TPE0OPa30BaHUS UYMCIOBBIX BBIPAKCHHM, COJCPXKALIMX CTENEHH C PpaAlOHAIBHBIM
HoKa3aTeseM;

HCIOJIb30BaTh CBOMCTBA JIOrapu(MoB i IpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAXKECHUH;

CBOOOJHO OMNEpUPOBaTh NOHATHSAMH: HppalMOHATbHBIC, IIOKa3aTeNbHBIE M Jorapudmuyeckue
YpaBHEHHUSI, HAXOAUTh UX PELICHUS C MOMOIIbIO PAaBHOCHIBHBIX NEPEXOJ0B WJIM OCYILECTBISAS MPOBEPKY
KOpHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (OPMYJIbl i MpeoOpa3oBaHUsl TPUTOHOMETPHUUECKUX
BBIPAKCHUI;

CBOOO/JIHO OINEpPUPOBATH IOHATUEM: TPUTOHOMETPUYECKOE YPAaBHEHHME, NPUMEHSTh HEOOXOIUMBIE
(bopMyIIbl ISl pelieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJINPOBaTh pealibHble CHUTyallud Ha sI3blKe aiareOphl, COCTAaBJIATh BBIPAKEHUS, YpaBHEHUS,
HEpAaBEHCTBA I10 YCJOBHIO 3aJaud, HCCIEJOBAaTh I[OCTPOEHHBbIE MOJIEIM C HCIIOJIb30BAHMEM aIlapara
anreopsl.

DOYyHKUMH U TPapuKu:

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: (YHKLHSA, CHOCOOBI 3aJaHus (YHKLMH, B3aUMHO OOpaTHbIE
GbyHKINH, KOMITO3UIHS QYHKIHA, TpapuK (GYHKINH, BEIIOIHATE dJIEMEHTapHBIEC TPeoOpa3oBaHus TPaQHKOB
byHKIMIT;

CBOOOJHO OINEPHUPOBAThH MOHATUAMU: 00JIACTH ONPENIETICHUs U MHOXKECTBO 3HaUEHUM (QYyHKIMHU, HYIH
(GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJIHO OINEpPUPOBATh MOHATUSAMU: YETHbIE U HEUYETHbIE (YHKIMM, NEpUOAUYEcKHe (YHKIUH,
MIPOMEXYTKH MOHOTOHHOCTH ()YHKIIMH, MAKCUMYMbl I MUHUMYMbI (DYHKIIUU, HAUOOJIbIIIEE U HAaUMEHbIIIEE
3Ha4YeHHEe QYHKLUHU HA IPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATHAMM: CTENEHHAs (YHKLUS C HAaTypaJbHBIM U ILIEJBbIM IOKa3aTeleM,
rpaduK CTENEHHON (YHKIMM C HAaTypaJbHBIM M ILIEJbIM IOKa3aTenaeM, rpa@uK KOpHsS N-0il CTENeHU Kak
(GyHKIIUM 00paTHOM CTENEHU C HaTypalbHBIM IIOKa3aTeIIEM;

ONEepPUPOBATh TOHATHSAMU: JIMHEHHAas, KBaJpaTHYHAss M JpOOHO-TMHEWHas (YHKLUUHU, BBIIOIHSITH
3JIEMEHTApHOE MCCIIEJOBAHNE U TOCTPOEHHE UX IrpauKOB;

cBOOOJHO ONEepUpOBaTh MOHATUSAMU: MOKa3aTeabHas U Jorapugmuueckas QyHKIUH, UX CBOWCTBA U
rpaduKH, UCIOJIb30BATh UX IPA(QUKH 71 peUICHHs YpaBHEHHUI;

CBOOOJHO  ONEpUpOBaTh  MOHATHSAMM:  TPUTOHOMETPUYECKass  OKPY)KHOCTb,  ONpeieTeHHE
TPUTOHOMETPHUYECKUX (DYHKIIUN YUCIOBOTO apryMeHTa,

UCIOJIb30BaTh Tpaduku (QYHKUMNA JUIS KCCIIEOBaHHUS MPOIECCOB M 3aBUCUMOCTEH IMPHU pEUIeHUH
3a/a4 U3 JIPYruX y4yeOHBIX MPEAMETOB U pealbHON KU3HH, BbIpaKaTh (OpMyJaMU 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

Havyajna maTeMaTH4eCKOro aHaJIM3a:

CcBOOOJHO ONEpUPOBATh MOHATHIMH: apuUPMETHUECKas U reoMeTpHuecKas Iporpeccusi, 0ECKOHEUHO
yObIBaroIasi reoMeTpuyecKasi Mporpeccusi, JIMHEHHBIM U SKCIOHEHIMAJIbHBIA POCT, (opMysa CIIOXKHBIX
MIPOLIEHTOB, UMETh MPEJCTABICHNE O KOHCTAHTE;



HCII0JIB30BATh MMPOTPECCUU ISl PELIEHUS PEAVIbHBIX 3a7a4 IPUKIIAHOIO XapaKTepa;

cBOOOJHO ONEPHUPOBATh MOHITUIMHU: TIOCIEA0BATEIBHOCTh, CIIOCOOBI 33JaHUS TOCIIeI0BATEIILHOCTEMH,
MOHOTOHHBIE U OIPAaHUYEHHBIE IOCIEAO0BATEIbHOCTH, NOHUMATh OCHOBBI 3apOXKIECHUS MAaTeMaTU4YeCKOro
aHaJIM3a KaK aHaJIn3a OECKOHEYHO MaJblX;

cBOOOJIHO ONEpUPOBATH MOHATUSMU: HENpEepbIBHbIE (PYHKIMH, TOUYKH pa3pbiBa rpaduka (yHKIHH,
ACUMIITOTHI rpaduka GyHKIUY;

CBOOOJHO ONEpUpPOBaTh IMOHATHEM: (YHKIHS, HENpEephbIBHAs Ha OTPE3Ke, NMPUMEHATh CBOWMCTBA
HENPEepbIBHBIX (DYHKIMIA I pelIeHus 3a1ay;

cBOOOJHO OINEpUpPOBaTh MOHATUSMU: TEpBasi U BTOpas MPOU3BOJHBIE (YHKIMHU, KacaTelbHas K
rpaduky GyHKINH,

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO W KOMIIO3UIMH JBYX (YHKUHWH, 3HATH
MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIUH;

HCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUIT CMBICI TPOU3BOIHOM [ pEIICHHUS 3a]1a4.

MHo:xecTBa H JIOTHKA:

CBOOO/IHO OIIEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEPALIUU HAJl MHOYKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT Juisl ONMCaHUs pealbHbIX MPOLECCOB U SBJICHUH,
MIPH PEIICHUH 33]a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPUpPOBATh MOHATHIMH: OINpEJCIICeHuEe, TeopeMa, YpaBHEHUE-CIEJICTBUE, CBONCTBO
MaTeMaTHYeCKOro 00bEKTA, I0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K xonuy o0yuenus B 11 kiacce oOyyarouiuiicss OJy4duT CIEIyIOIINE MPEAMETHBIE PE3YbTaThl 110
OTJENbHBIM TeMaM paboueil MporpaMMbl y4eOHOT0 Kypca «Anredpa v Hadajla MaTeMaTHYeCKOTO aHaTH3ay:

Yuciia 1 BbIYMCICHUSA:

CcBOOO/IHO ONEpUPOBATH NOHITUSIMU: HATYPAIbHOE U 1IEJI0€ YNCIIO0, MHOYKECTBA HATYPaJIbHBIX U LENbIX
qucesl, UCII0JIb30BaTh NMpU3Haku Aenumoctu nenbix yuces, HOJ u HOK HatypanbHbIX yncen Uil penieHus
3a/1a4, IPUMEHATh anroputM EBkiuaa;

CcBOOOJIHO OMNEpUPOBATh MOHSATUEM OCTAaTKa MO MOAYJIO, 3allMChIBaTh HATypallbHble YHCIa B
Pa3IMYHbIX TO3UIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJIHO ONEpUpPOBaTh MOHATUSIMM: KOMIUIEKCHOE YHUCJIO U MHOXECTBO KOMIUIEKCHBIX YHCEl,
NPEJCTaBIATh KOMIUIEKCHBIE 4YHCIa B aireOpanuyeckol W TPUTOHOMETPUYECKOH Qopme, BBITOIHATH
apupMeTHYeCcKe ornepaluy ¢ HUMU M H300pakaTh Ha KOOPIMHATHOM MJIIOCKOCTH.

YpaBHeHus U HepaBeHCTBA:

CBOOO/ZIHO OMNEpUpPOBaTh MOHATHSAMH: HpPpPAaLMOHANIbHBIE, IOKa3aTelbHbIE U JIOrapupMUUYecKue
HEPABEHCTBA, HAXOAUTh UX PELIEHMS C TOMOLIBI0 PABHOCUIIBHBIX IIEPEXOO0B;

OCYILECTBIIATH OTOOP KOpHEH NMpH pelieHMH TPUTOHOMETPUYECKOTO YPABHEHUS;

CcBOOO/JHO OINEpPUPOBATh NMOHSTHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTh HEOOXOIUMBIE
(GopMyIIbI ISl pElIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OMNEpPUPOBATH TOHATHSAMM: CHCTEMa M COBOKYIHOCTb YpPAaBHEHMH U HEPaBEHCTB,
PaBHOCHUJIBHBIE CHCTEMBI M CHUCTEMBI-CIEICTBUS, HAXOAWUThb PELIEHUS CUCTEMBI U COBOKYIHOCTEH
paloHaIbHBIX, UPPALMOHANIBHBIX, TOKa3aTENbHBIX U JIOrapu(MUUYECKUX YPAaBHEHUN U HEPABEHCTB;

peuarhb paluoHasbHbIE, VppalrOHaJIbHBIE, MOKa3aTelbHbIE, jorapudmuueckue u
TPUTOHOMETPUUECKHNE YPABHEHUS U HEPABEHCTBA, COACpKAILNE MOYJIN U ITapaMETPhI;

NPUMEHATh Tpaduyeckue MEeTOAbl Ul pelleHUs ypaBHEHHMH W HEpaBeHCTB, a TaKXKe 3a4ay C
napaMmeTpamu;

MOJIETTUPOBaTh pEajbHbIE CUTYallUM Ha fA3bIKE aureOpbl, COCTaBIATh BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA M MX CHCTEMBI IO YCJIOBMIO 33Ja4M, MCCIENA0BATh ITOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHUEM
anmapara anre0pbl, HHTEpIPETUPOBATh NOJYYEHHBIA PE3yNbTaT.

DyHKIUHU U TPaQUKH:

CTpPOUTH TpapuKH KOMMO3WUIIMUA (DYHKIIMH C TIOMOIIBIO SJIEMEHTAPHOTO HCCIICIOBAHUS W CBOMCTB
KOMITO3UIINH IBYX (DYHKLIUA;



CTPOUTH Fr€OMETpUUECKHE 00pa3bl ypaBHEHHUM U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: TPAPUKHA TPUTOHOMETPUICCKUX (HYHKIIUMA;

NPUMEHATH (PYHKIIMH JUI1 MOJICTUPOBAHMS U UCCIIEIOBAHUS PEANbHBIX MPOLIECCOB.

Havyana maTeMaTH4eCKOro aHajamu3a:

MCIOJIb30BaTh IPOU3BOIHYIO Ui UCCIIeI0OBaHUS (PYHKIIMK HA MOHOTOHHOCTB M SKCTPEMYMBI;

HaXOJUTh HauOOJIbIIIee U HAUMEHbIIIee 3HaYeHHs (PYHKIIUN HEPEPHIBHOM HA OTPE3KE;

HCII0JIb30BaTh MPOU3BOJHYIO JUIsl HAXO0XK/IEHUS HAaWIYy4dIIEro PEUIeHMs] B MPHUKJIAJHBIX, B TOM UHUCIIE
COLIMAJIbHO-9)KOHOMUYECKHUX, 3aJauyax, JJs ONpEIENIEHUs CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOIO
dhopmysoi i rpapuKkoM;

cBOOOJIHO OINEpHpPOBaTh MOHATUSAMU: IepBOOOpa3Hasi, OMNpeNeiIEHHbII HHTErpaig, HaXOJIUTh
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH HHTErpa 1o opmyine Herorona-JleitOnuma;

HAXO/UTh IUIOLIA/IU TIOCKUX (GUTYp U 00BEMBI TEJ ¢ TOMOIIBIO0 HHTETpaa;

UMETh TMpEJACTaBICHHE O MaTeMaTUYeCKOM MOJEIMPOBAHUU Ha IPUMEPE  COCTaBIICHUS
mudpepeHIMaTbHBIX YPaBHEHUI;

pemaTh NpUKIaTHbIe 33a4l, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO M (PU3MUECKOrO XapakTepa,
CpeICTBaMHU MaTEMaTUYECKOr0 aHaIN3a.



KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE

Ajare0pa u HAYAJA MATEMATHYECKOIr0 aHaam3a. 11 kiaace
(4 yaca B Henemto, Bcero 136 yacon)

Ne Koa- | XapakrepucTHKA OCHOBHBIX BH/10B Hara
ypo Tema ypoka BO JesITeIbHOCTH YYCHHKA NPOBEACHUA
Ka 4acoB (Ha ypoBHe y4eOHBIX 1elCTBHIH) TJIaH daxT
IHoBTOpenue matepuana 10 5
KJjiacca
| [ToBTOpEeHHEe yueOHOTO 1
«KopeHb n-oii cTeneHny
> [ToBTOpEeHHEe yueOHOTO 1
«Tpuronomerpus»
3 IToBTOpenue yueOHOrO 1
«IIpounzBonHas»
IToBTOpeHue yue6HOro
4 Matepuaia rno remam 10 1
KJjlacca
5 CTapTOBBII KOHTPOJIb 1
I'naga 1
TokaszaTe/bHAsA U 36
Jorapupmuyeckas QyHKIHUH
5 Crenens c DopMyIMpOBaTh ONPEAEICHUE
IIPOU3BOJIbHBIM nokaszareiabHON QyHKIuM. OnuChIBaTh
6 JNENUCTBUTEIIbHBIM CBOICTBa MoOKa3aTeabHOU QyHKIUHY,
IIOKA3aTEeJIEM. 4 BBIJIETIAA CIIy4ald OCHOBAHHS,
i ITokazarensHas OOJBIIIETO SAMHUIIBI, U CITy4ait
byHKLIMsA MIOJIO)KUTEIBHOTO OCHOBAHUS,
o MEHBIIIETO €TUHUIIBI.
ITpeoOpa3oBbIBaTh BhIpaXKEHNUS,
0 [TokazarenbHbIE ypaBHEHUS COACPIKALINC CTCNCHH C
JENCTBUTEIBHBIM [TOKA3aTEIEM.
Crpourts rpaduku GyHKINNH HAOCHOBE
10 rpaduka nokazaresJbHOW (QyHKIHU.
4 Pacnio3zHaBaTh nokasaTesbHbIE
11 YPaBHEHHUS U HEPABEHCTBA.
@opMyIHPOBATH TEOPEMBI O
12 PaBHOCHIJIBHOM ITpeoOpa3oBaHuU
ITOKA3aTENIbHBIX YPABHEHUHN U
13 TToxazarenbHbie HEPABEHCTBA HEepaBeHCTB. Pemiath mokaszaTenbHbIe
YpaBHEHHUS U HEPABEHCTBA.
14
4 @opMyIHpOBATH ONIPENEICHNE
15 Jorapugma rnoy0KUTeLHOI0 YHCa

16

110 TOJIOXKUTCIIBHOMY OCHOBAHUIO,
OTJIMYHOMY OT CAUHUILIBI, TCOPCMBI O




Konrtponsnas padora Nel mo

17 TEME
«IToka3zarenbHast QyHKIMSI»

18 Jlorapudm u ero cBoiicTBa

19

20

21

P2

D3 Jlorapudmuueckas
byHKIMA U ee

D4 CBOMICTBa

25

26

R7

D8 Jlorapudmuueckue ypaBHEHHS

29

30

31

32 Jlorapudmuueckne HepaBeHCTBa

33

34

B35

36 IIpousBoaHsbie
ITOKA3aTEIbHON U

37 JorapupmMHIECcKOn
byHKIMIA

38

39

cBolicTBaxjorapugma.
[IpeoOpa3oBbIBATH BBIPAKECHHUS,
COJIepIKaIIe JToTapuQMblL.
dopmynrpoBaTh OMpeeiIeHHe
JorapupMUUEcKoi (PYHKIIUU U
OTKCHIBATh €€ CBOMCTBA, BHIIEIIAS
CITy4ail OCHOBaHUS, OOJIBIIIETO
€IMHHULIBI, U CIIy4ail OCHOBaHUS,
MEHBILETO eIUHHIIBI. JlOKa3bIBaTh, 4TO
MoKasareibHasl U JorapudmMuyeckas
(GYHKLIUY SBIISIOTCS B3aUMHO
obpatubiMu. CTpouTh rpaduKu
¢byHKIMH HAa OCHOBE
norapu(MuIecKor PyHKITUH.
Pacnio3naBath orapugmuieckue
yYpaBHEHHUS U HEPABEHCTBA.
PopMyJIMPOBATH TEOPEMBIO
PaBHOCHUIILHOM MPEOOPa30BaHUU
norapuMHUECKUX ypaBHEHUH H
HEPAaBEHCTB.

Pemrate norapupmudeckre ypaBHEHUS
Y HEpaBEHCTBA.

dopmynupoBaTh ONpEACICHUE YHCIIA
€, HaTypaJlbHOro Jorapudma.
HaxonuTh mpon3BoaHbIC QYHKITUH,
COJIeprKalINX MOKA3aTeIbHYIO
¢byHKIHIO, ToTapu(HPMUIECKYIO
(GYHKIHIO, CTETIEHHYIO (YHKITUIO C
NEUCTBUTEILHBIM IIOKA3aTEIIEM.




Konrtponsnas padora Ne2 o 1
40 TeMe
«Jlorapudmuueckas GpyHKIU
I'naga 2
HHTerpas u ero npuMeHeHne 15
11 [TepBooOpaznas 3
1 @opMyJIUPOBATH ONPEACIICHUE
nepBooOpa3Hoi QyHKIMH, TeOpeMy 00
13 OCHOBHOM CBOWCTBE IEPBOOOPA3HOM,
MpaBuJia HaX0XkIEHUS IEPBOOOPa3HOIA.
44 IIpaBuna HaxX 0K ACHHA 4 Ha ocHoBe Tabuuiisl nepBOOOpa3HbIX U
nepBOOOpasHOM MpaBUJI HAXOXKACHHUS TIEPBOOOPA3HBIX
45 HaXOJUTh NepBOOOpa3HbIe, 00NN BUA
MepBOOOPA3HBIX, HEONIPEACTCHHBIN
16 unTerpai. Ilo 3akony usmeHneHus
CKOPOCTH JIBIKEHUSI MaTepuaIbHON
TOYKH HaXOJIUTh 3aKOH JIBHKCHHS
i MaTepuaibHOU TOYKH.
43 [Inomans KpUBOIMHEHHOM 5 DopMyIMpPOBATH TEOPEMY O CBSA3H
Tpanenuu. OnpeaeneHHbIi NepBOOOPA3HOM M ILIOLIAN
HHTErpai KPUBOJMHEHHON Tpanelny.
A9 dopMyaHpoBaTh ONpeaeIeHIE
ornpezeneHHoro uurerpaia. Mcnonssys
50 dbopmyny HetoTon-JleiOnua,
HAXOJUTb OIPEEICHHbIN HHTErpal,
51 wiomanu Guryp, orpaHU4eHHBIX
JAHHBIMH JTMHUASMHU.
52 Hcrnonb30BaTh onpeneneHHbIin
MHTETpal Ul HaX0XJeHHUs 00bEMOB
53 Beraucnenne 06nemoB Ten 2 T€J, B YaCTHOCTH 0ObEMOB Tell
BpallleHusl.
54
Kontponbnas padota Ne3 o 1
55 teMe «HTerpan u ero
IPUMEHEHHE)»
I'naga 3 16 | Ycnonssosats METO/1 MaTeMaTHYECKOM
JJIeMeHTbl KOMOMHATOPUKH. VHIYKIUY [IPU JOKA3aTEIbCTBE
Bbunom HeloToHa PaBEHCTB (HEPABEHCTB, YTBEPXKIECHHUH O
56 MeTOoI MaTeMaTHIECKOit JEMMOCTH LENbIX qucen), 3aBUCALMX
MHAYKIHAHI OT IPEMEHHOM, MPUHUMAIOIIEH
HaTypaJlbHbIe 3HAUEHUSI.
> 7 3 PaznuuaTh MHOXECTBA U
YIOPSA0YEHHbIE MHOXKECTBA.
b8 ®opMynupoBaTh ONpeAeICHNS
MePECTaHOBKM KOHEYHOI'O MHOXKECTBA,
59 IlepectaHoBKH, pa3MelIEHUS 4

pasMCIICHUs U3 11 3JIEMCHTOB 110 K,




coueTaHus (KOMOMHAITNH) U3 TT

60
3JIEMEHTOB MO K. Beruncnsate
KOJIMYECTBO I1EPECTAHOBOK KOHEYHOI'O
b1 MHOX€ECTBA, pa3MELICHUH U3 IT
AJIEMEHTOB M0 K, a TAK)KE KOJIMYECTBO
62 COYETaHUM U3 I JIEMEHTOB 110 K.
63 Coueranus (koMOMHaIMN) ngMeHHTB $opyxry Ounoma
BIOTOHA U TpeyroJyibHuKa [lackans nis
COKPAILLEHHOT'O0 YMHOXECHUS
04
4
65
66
67 bunom Herorona
68
4
69
70
KonTponbnas pabota Ne4 mo
71 TeMe «DJIEMEHTBI 1
KOMOMHATOpUKHU. brHOM
Hproronay»
Taca 4 3 dopMyIHpOBaTH ONPEIEICHUS
JJ1eMeHTBI TEOPHH BEPOSITHOCTE HECOBMECTHBIX COOBITHI, 00bETMHEHUS
) OrepaLyy Hajl COOBITHSIME U TepecedeHus: COOBITHIH, JONOTHEHUS
coObITust. Ucnonb3ys popmyiy
BEPOSITHOCTH 00BbEIMHEHUS ABYX
73 3 HECOBMECTHBIX COOBITHH, (hopMyity,
CBSA3BIBAIOIYIO BEPOSITHOCTU
74 00BeAMHEHUS U TIEPECEUEHUSI IBYX
3aBUCHMBIE U HE3aBUCUMBIE COOBITH, OpMYY BEPOATHOCTH
75 JIOIIOJIHEHUS COOBITHS, HAXOIUTh
coOBITHA 2
BEPOSTHOCTH COOBITUH.
76 3 @opMyIUPOBATH ONPEICITICHUS
3aBUCUMBIX U HE3aBUCUMBIX COOBITHIH,
77 yCIIOBHOM BeposiTHOCTH. Mcnonb3ys
TEOPEMBI O BEPOSATHOCTHU NIEPECECUCHMUS
78 Cxema bepryimimn JIBYX 3aBUCHMBIX U HE3aBUCHMBIX
COOBITHI, TEOPEMY O BEPOSITHOCTH
79 nepeceyeHus] HECKOJIbKUX
5 HE3aBUCHMBIX COOBITHH, HAXOIUTh
R0 BEPOATHOCTH COOBITHIA.
Pacnio3HaBaTh BEpOSTHOCTHBIE
Q1 HKCIIEPUMEHTBHI, OIIMCHIBAEMBIE C

INOMOIIb CXCMbI ECpHYJ'IJ'II/I. Haxonauth




82

Q3 Ciyyaiinble BEJIMYUHBI U UX 1
XapaKTEPUCTUKHU
Kontposbras pabora Ne5 mo
TeMe «DJIEMEHThI TEOPUU
BEPOATHOCTEI»

84 1

BEPOSTHOCTH COOBITHUS, COCTOSIIIETO B
TOM, 4TO B cxeme bepHyim ycnexom
3aBEPILIMTCS JaHHOE KOJIMYECTBO
ucnbITaHui. POpMyIUpPOBATH
OIIpEEICHUs CIIy4YalHON BEJIMYMHBI U
MHOXXECTBA €€ 3HaYeHuM. J{J1st
CIy4yallHOM BEJIUYHHBI C KOHEYHBIM
MHO>KE€CTBOM 3HAUECHU
(bopMyIUpOBaTh OMPEICIICHUS
pacrpezieNieHus CIIy4aiiHON BEJIMYUHBI
U €€ MaTeMaTU4YECKOI0 0)KHJIaHUS.
HaxoauTh MareMaTu4ecKkoe OKujaHue
CIIy4allHOM BEJIMYMHBI 110 €€
pacnpeznenenuto. McnonabzoBaTh
BBIBOJIbI TEOPUH BEPOSTHOCTH B 3a/1auax
C MPaKTUYECKUM KU3HEHHBIM
COJIEp’)KaHUEM.

IloBTOpEHHE Kypca ajredpbl
¥ Ha4aJI MATeMaTHY€eCKOro
aHaJM3a

51
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IToBTOpeHue yueOGHOrO
Mmarepuaiga  Io TEMe:
«JlenuMOoCTh HaTypalbHbIX
qHCe»

86

[ToBTOpenue yueOHOrO
Marepuaiga  Io TeMe:
«[Tpu3Haku nenumMocTu

87

[ToBTOpenue ydeOHOTO
marepuaia o TeMe:
«PanmoHapHBIE YHCIIa)

88

[ToBTOpenue yueOHOTrO
Marepuaiga 1o TeMe:
«JlenicTBUs
panMOHATBLHBIMH YHCIIAMU))

HaJ

89

[ToBTOpenue yueOHOTrO
Marepuaiga 1o TEME:
«MHOXKecTBa»

00

[ToBTOpenue yueOHOTrO
Marepraia IO TeMe:

«OnepauHH Haa MHOXKXCCTBaAMU»

01

[ToBTOpEHNEe yueOHOTO
Mmartepuaiga o TeMe:
«IponopunoHaIbHBIE
BEJIMYUHBI»

02

[ToBTOpeHne yuyeOHOTO
Mmartepuaiga o TEMe:
«[IpouieHTHBIE pacyeThI»

03

[ToBTOpenue yueOGHOTO
Marepraisa 1o TeMe:

®opMUpOBaTh HABBIKH IPUMEHEHHUS
MOJTYYCHHBIX 3HAHUH B XOJI€
BBITTOTHEHU 3amanuii EI'D
npouIbHOrO U 6a30BOr0 YPOBHEM




«DIIEMEHTHI CTATUCTHKU H
TEOPUHU BEPOSTHOCTEI»

04

[ToBTOpenue yueOHOTO
Marepuaisa o TeMe:
«PalroHa IbHbIC BBIPAKCHUS

05

[ToBTOpeHne yuyeOHOTO
Marepuaiga 10 TeMe:
«PanronanbHbIe YpaBHEHHS

06

[ToBTOpEeHHEe yueOHOTO
Marepuaiga 1o TEME:
«CucTembl anredpanveckux
YPaBHEHUI

07

[ToBTOpEeHHEe yueOHOTO
Marepuaga IO TeMe:
«YuCoBbIC HEPABEHCTBA U UX
CBOWCTBa»

08

[ToBTOpeHne yueOHOTO
Marepuaia 1o TeME:
«JIuHEeHbIE U KBaJpaTUYHbIE
HEPAaBEHCTBA

09

IToBTOpeHue yueOHOrO
Marepuaiga  Io TEMe:
«MeTo HHTEpBAJIOBY

100

[ToBTOpenue ydeOHOTO
Mmartepuaiga 1o TeMe:
«CHCTEMbl HEPABEHCTB»

101

IToBTOpeHue yueOGHOrO
Mmarepuaiga  Io TEMe:
«CTteneHu v KOpHU»

102

[ToBTOpEeHHEe yueOHOTO
Marepuaga 10 TeMe:
«VppanmoHanbHbIe YPABHEHUSD)

103

[ToBTOpEeHHe yueOHOTO
Mmartepuaiga o TeMe:
«HppannonanbHble
HEpPaBEHCTBA»

104

[ToBTOpEeHHe yueOHOTO
Marepuaga 10 TEeME:
«DYHKIHMH U UX CBOKWCTBA»

105

[ToBTOpenue yueOHOTrO
Marepraia IO TeMe:
«[Iporpeccun»

106

[ToBTOpEeHNe yuyeOHOTO
Marepuanga IO TEME:
«Tpuronomerpuueckue

GYHKITII
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[ToBTOpeHne yuyeOHOTO
Marepuanga IO TEMeE:
«Tpuronomerpuueckue
YPaBHEHUS U HEPABEHCTBA»




108

[ToBTOpeHue yueOHOTrO
marepuaia o TeMe:
«[ToxazatenpHast QyHKIHSI»

109

[ToBTOpEeHHe yueOHOTO
Marepuaga 1o TEMeE:
«Penienune mokazaTebHBIX
YPaBHEHUI»

110

[ToBTOpEeHHE yueOHOTO
Marepuaiga 1o TEMeE:
«Penienune mokazaTebHBIX
HEPABCHCTBY

111

[ToBTOpenue yueOHOTO
marepuaia o TeMe:
«Jlorapudmuueckas pyHKIU

112

[ToBTOpEeHHEe yueOHOTO
Martepuaia o TEME:
«Pemienune norapuMudyeckux
YPaBHEHHUI

113

[ToBTOpeHne yueOHOTO
Marepuaiga IO TeMe:
«Pemenune norapupmMuIecKix
HEPABEHCTBY

114

[ToBTOpeHne yueOHOTO
Marepuaia 1o TeME:
«ITponsBonHas u eé€
MIPUMEHEHUE)

115

[ToBTOpenue yueOHOrO
Marepuaiga  Io TeMe:
«IIpousBonHas u e
IIPUMEHEHUE»

116

[ToBTOpenue yueGHOrO
marepuaia o TeMe:
«IIpousBonHas u eé
IPUMEHEHHE»

117

[ToBTOpeHue yueGHOrO
marepuaia 1o TeMe:
«PernieHne nokazaTenbHbIX
YPaBHEHUI»

118

[ToBTOpenue yueOHOTrO
Marepuanga 110 TEMeE:
«HeonpeneneHuslii HHTErpan»

119

[ToBTOpenue yueOHOTrO
Marepuaga 110 TeMe:
«HeonpeneneHuslii HHTErpa»

120

[ToBTOpeHne yuyeOHOTO
Marepuaiga IO TEMeE:
«HeonpeneneHHslii HHTErpa»

121

[ToBTOpenue yueGHOTO
Marepuansa o TeMe:
«OmnpeneeHHbI HHTErpan




[ToBTOpeHue yueOHOTrO

122 Marepuaia 1o TEeMe:
«OrnpeneneHHblid UHTErpay»
[ToBTOpEeHHe yueOHOTO

123 Marepuansa 1o TEeME:
«OnpeneneHHblii UHTErpa»
[ToBTOpenue yueOHOTO

124 Marepuaia 1o TEeMe:
«OrnpeeneHHbld UHTErpay»
[ToBTOpenue yueOHOTO

125 Marepuaia 1o TEeMe:
«OrnpeneneHHblii HHTErpamn)
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129 TpeHMpoOBOUYHBbIE
KOHTPOJIbHbIE padoThI B

130 ¢popme EI'D

131

132
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134 O6006maromuit ypok

135

1 Maremaruka: nporpaMmsl:5-11 knaccsl/A.I."Mep3nsk, B.b. ITonouckuit, M.C. Sxup
u ap. — M.: Benrana-I'pad, 2018r.

2 Maremaruka: anredpa 1 Hayajla MaTeMaTHYeCKOro aHaju3a, reoMeTpus. Anredpa u
Hayajia MaTeMaTH4eCcKoro aHanu3a. ba3oBsiil ypoBeHs: 11 kiacc: yueOHoe mocodue /
A.T. Mep3znsk, I.A. Homuposckuii, B. b. [lononckuii u ap.; nox pexn. B. E.
[Togonbckoro.- 4-e uz., crepeorun. — M. : Benrtana — I'pad, 2019. — 368 c. : uin.
(Poccuiickuii yueOHUK).

3 Marematuka : anrebpa ¥ Hayajia MaTeMaTHYECKOIo aHalln3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTHYecKoro aHain3a. ba3zoBslil ypoBeHs : 10 kiace : MeToandeckoe
nocobue / E. B. Byuiko, A. I'. Mep3nsk, B. b. Ilononckuii, M. C. SAkup. — M. :
Benrana-I'pad, 2021. —113 c. : un. — (Poccuiickuii yueOHUK).

1. ®enepanbHbIi rocy1apcTBEHHBIN 00pa3zoBaTenbHbIi cTaHaapT (0UIMATBHBIN CalT)

http://standart.edu.ru/

Y'leﬁﬂo-MeTozmquKne KOMIIJIEKTbI

DJIEKTPOHHBIE pecypcehl:


http://standart.edu.ru/

2. ®I'OC (ocHoBHOE 001ICE OOpa30BaHNKE)
http://standart.edu.ru/catalog.aspx?Catalogld=2587

3. [IpumepHast ocHOBHasi 0Opa3oBaTebHas porpaMmma 00pa3oBaTeIbHOIO YUPEKICHUS
http://standart.edu.ru/catalog.aspx?Catalogld=6400

4. [IpuMepHBIe MPOrpaMMBbI TI0 y4eOHBIM IIpeMeTaM (MaTeMaTHKA)
http://standart.edu.ru/catalog.aspx?Catalogld=2629

5. I'moccapuit ®I'OC http://standart.edu.ru/catalog.aspx?Catalogld=230

6. 3akon P® «O6 obpazoBanmm» http://xn--273--84d1f.xn--plai/

7. Caitt Petny OI'D  https://oge.sdamgia.ru/

8. KoHuenuust 1yXxOBHO-HPABCTBEHHOTO PAa3BUTHUS M BOCIIUTAHUS JIMYHOCTH TPAKIAHUHA
Poccuu http://standart.edu.ru/catalog.aspx?Catalogld=985

9. Konuenus GpyHIaMEHTAIBHOTO SIpa coJiepyKaHust 001ero o0pa3oBaHus
http://standart.edu.ru/catalog.aspx?Catalogld=2619

10. Buzeonekiuu pa3pabOTYMKOB CTaHIAPTOB
http://standart.edu.ru/catalog.aspx?Catalogld=3729

11. Pocyuebnuk https://rosuchebnik.ru/

12. Cuctema yueOHUKOB «Anroputm ycrnexay. [IpumepHas ocHoBHas oOpa3zoBaTeibHas
nmporpamMma oopaszoBaTenbHOTO yupexaeHus http:/ www.vgf.ru/tabid/205/Default.aspx

13. IIporpamma no marematuke (5-9 knacc). M3natensckuii nentp «Benrtana-I'pad»
http://www.vgf.ru/tabid/210/Default.aspx

14. ®enepanpHblii nopran «Poccuiickoe odpasoBanue» http:// www.edu.ru

15. Poccuiickuii o6meo0Opa3oBatenbHblid moptan  http://www.school.edu.ru

16. denepanpHbiii mopran "MHPOpMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
obpazoBanuu" http://www.ict.edu.ru

18. ®enepanpHelii nopran "HenpepslBHas MOATOTOBKA MpenogaBaTesei”
http://www.neo.edu.ru

19. Beepoccuiickuit unTepHeT-niencoBet  http://pedsovet.org

20. ObpazoBaTenbHbIE pecypchl HHTEpHETa (MaTeMaTuka) http://www.alleng.ru/edu/math.htm

21. Meroandeckas ciyx06a uznarenbcTBa «bunom» http://metodist.1bz.ru/

22. Caiit «OneKTpoHHbIE 00pa3oBaTenbHble pecypchl» http://eorhelp.ru/

23. depepanbHbIi HEHTp HU(POBBIX 00pa3oBaTeIbHBIX pecypcoB www.fcior.edu.ru



http://standart.edu.ru/catalog.aspx?CatalogId=2587
http://standart.edu.ru/catalog.aspx?CatalogId=6400
http://standart.edu.ru/catalog.aspx?CatalogId=2629
http://standart.edu.ru/catalog.aspx?CatalogId=230
http://273-фз.рф/
https://oge.sdamgia.ru/
http://standart.edu.ru/catalog.aspx?CatalogId=985
http://standart.edu.ru/catalog.aspx?CatalogId=2619
http://standart.edu.ru/catalog.aspx?CatalogId=3729
https://rosuchebnik.ru/
http://www.vgf.ru/tabid/205/Default.aspx
http://www.vgf.ru/tabid/210/Default.aspx
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ict.edu.ru/
http://www.neo.edu.ru/
http://pedsovet.org/
http://www.alleng.ru/edu/math.htm
http://metodist.lbz.ru/
http://eorhelp.ru/
http://www.fcior.edu.ru/

24. Equnas komutekius mudpoBeIX 00pa3oBaTeIbHBIX pecypcoB www.school-
collection.edu.ru

25. IMopran «OTKpeITHIN Ki1ace» http://www.openclass.ru/

26. IIpesentanuu no BceM npeameram http://powerpoint.net.ru/

27. Caiir yunrens matematuku E.M.CaBuenko http://powerpoint.net.ru/

28. Kapman s matematuka http://karmanform.ucoz.ru/
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