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MHNOACHUTEJIBHAS 3ATIMCKA

Y4eOHblil Kypc «Anredpa ¥ Havalla MaTeMaTHYECKOTO aHAJIM3a» SBIAETCS OJHUM M3 Haubosee
3HAYUMBIX B MpOTpaMMe CpeIHero oOmero oO0pa3oBaHHS, TMOCKOJIbKY, C OJHOW CTOPOHBI, OH
obecreunBaeT WHCTPYMEHTAIBHYIO 0a3y Il M3Y4YeHHUS BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C
JIpYrol CTOpOHBI, (GOPMUPYET JIOTMUECKOE U a0CTPAKTHOE MBIIUICHUE OOYYalolUXCS Ha YpPOBHE,
HEOOXOIUMOM JIJii OCBOCHHSI WH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPWHU, CIOBECHOCTH W JIPYTHUX
TUCUUILIMH. B pamkax TaHHOTO yueOHOTo Kypca 00ydaronIuecs: OBaeBalOT YHUBEPCATBHBIM SI3bIKOM
COBpPEMEHHOM HayKH, KoTopas GopMyIUpyeT CBOM JOCTHIKEHUS B MaTEMaTUUECKOH Gopme.

Y4eOHBIM Kypc anreOpbl M Havall MaTEMaTHYECKOrOo aHaju3a 3akjaaJblBacT OCHOBY IS
YCHEUIHOTO OBJNAJEHUS 3aKOHAMHU (DU3WMKH, XUMUHU, OUOJIOTHUHU, MOHHWMAHHMS OCHOBHBIX TEHACHIUU
pPa3BUTHS DKOHOMHKHM U OOIIECTBEHHOW J>KM3HHU, IIO3BOJISICT OPHUEHTHPOBATHCA B COBPEMEHHBIX
UAPPOBBIX M KOMIBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO WCHOJb30BaTh UX JJs JajdbHEHIIEro
oOpa3oBaHUsl M B TOBCEJHEBHOW JXM3HU. B TO ke BpeMs OBIaJeHHE aOCTPaKTHBIMU U JIOTHUECKHU
CTPOTUMHU KOHCTPYKIUAMH alareOpbl M MaTeMaTHYECKOTO aHaldn3a pa3BUBACT YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTHHHOCTH, JOKA3bIBaTh YTBEP)KICHHS C MOMOIIBI0 HMHAYKIIUU U
paccyXJath JEIyKTUBHO, HCIIOJIB30BaTh OO0OOIIEHHE U KOHKpPETHU3aIuio, a0CTparupoBaHue U
aHaJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHICCKOE MBIIIICHHE.

B xome wu3ydyenuss ydeOHOro Kypca «Anrebpa W Hayajga MaTEMaTUYECKOTO aHaIu3a»
oOydJaromiyecs Moy4aloT HOBBIM OMBIT PEIICHHUS MPHUKIAAHBIX 3a7a4, CAMOCTOSATEIBHOTO ITOCTPOCHHS
MaTeMaTHYECKUX MOJIeNIel peaIbHBIX CUTYallMil, HHTEPIPETAllUU MTOTYyYEHHBIX PEIICHUN, 3HAKOMSITCS
C MpUMEpPaAMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC, HAYKE M UCKYCCTBE, C BBHIAAIOIIUMUCS
MaTeMaTHYECKUMU OTKPBITUSIMH U UX aBTOPaAMHU.

VY4eOHbIi Kypc 00J1a/1aeT 3HAYUTEIIHHBIM BOCITUTATEILHBIM TTOTCHITHATIOM, KOTOPBIM peain3yeTcs
Kak 4epe3 yueOHbI mMaTepuai, CocOOCTBYIOMMM (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U
gyepe3 crenupuKy yaeOHOH IeaTeIbHOCTH, TpeOyroIel MpoaoKUTEIbHON KOHIICHTPAIIMY BHUMAaHU,
CaMOCTOSITEIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJYYCHHBIN pe3ybTar.

B ocHoBe Meroamku oOydeHus anreOpe M HavallaM MaTEMaTUYeCKOTO aHalu3a JICKHT
JeSATeTLHOCTHBIN TPUHITUI O0Y4YCHHUSI.

B crpykrype yueOHOro Kypca «Ainrebpa M Hadalla MaTeMaTHUYECKOTO aHAlM3a» BBIJIEICHBI
CJIEYIOIINE COJIepKATEIbHO-METOANUECKUe TUHUU: «Hucna u BeruucaeHus», « OyHKIUUA U TPAPUKI»,
«YpaBHEHUsI U HEpaBEeHCTBa», «Hauana maremaTnueckoro ananusa», «MHoXkecTBa W Jorukay». Bce
OCHOBHBIE COJIEPKATEIHHO-METOIUYECKHUE JIMHUN U3Y4YalOTCS HA MPOTSHKEHUM JIBYX JIET OOydeHHs Ha
YpOBHE CpelHero o0Iero oOpa30BaHMs, €CTECTBEHHO JOMOJHSS JPYyr JApyra W MOCTEIIEHHO
HACBHINIAsICh HOBBIMU TeMaMU W pasnenamu. JlaHHbIA y4eOHBIA KypC SIBISIETCS WHTETPATUBHBIM,
MOCKOJIBKY OOBEIUHSET B cebe cojaepKaHhe HECKONIbKUX MATEMAaTUYECKUX JUCIUILINH, TAaKUX Kak
anreOpa, TPUTOHOMETPHS, MAaTEMaTUUYECKUM aHAIU3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas JIOTHKA U
npyrue. [lo mepe Toro kak oOydaromuecs OBIAACBAlOT BcE OoJjiee MIMPOKAM MaTEeMaTUYeCKUM
anmapaToM, y HHX TIOCIIeIOBaTeIbHO (OPMUPYETCS W COBEPIICHCTBYETCS yMEHHE CTPOHUTh
MaTeMaTHYEeCKyI0 MOJENb peajJbHOM CHUTyalluu, NPUMEHSATh 3HAHUS, MOJYYEHHBIE MPU U3YYCHUU
y4eOHOr0 Kypca, JJIg PEIIeHUs] CaMOCTOSTEIbHO CHOPMYIMPOBAHHOW MaTeMaTHYECKOW 3ajadd, a
3aTeM UHTEPHPETUPOBATH CBOM OTBET.

CopepxaTelbHO-MeTOIMYeCKass JMHUA «UWclia W BBIYHCICHUS» 3aBepiiacT (HopMHUpOBaHUE
HaBBIKOB HCIMOJB30BAaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOoe OBIJI0O HAYyaTO Ha YPOBHE OCHOBHOTO
obmero obOpaszoBanmsi. Ha ypoBHe cpemnero oOmiero oOpasoBaHHs 0co00O€ BHHMAHHE YICTSETCS
(hOpMHUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BBIYHCICHHM, BKIIOUYAIOIMIMX B ce€0s HCIOJb30BaHUE



pas3nu4HbIX (GOPM 3alUCH YHCIIa, YMEHUE JIelaTh IPUKHUIKY, BEIIOIHATH MPUOIUKEHHBIE BHIYMCIICHUS,
OLICHMBAaTh YMCJIOBBIE BBIPAXKEHMS, padOTaTh C MATEMAaTUYECKUMH KOHCTAaHTaMH. 3HAKOMBbIE
oOy4alIMUMCS MHOXKECTBAa HATYPaJbHBIX, UENbIX, pPAIMOHAJIbHBIX U JIEUCTBUTEIBHBIX YHCET
JIOTIOJIHSIFOTCS MHOKECTBOM KOMIUIEKCHBIX YHCel. B KaX10M M3 3TMX MHOXKECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIEC eMy crelupuIecKue 3aaun U ONepaluu: JeJieHue Hallello, ONepupoOBaHUe OCTaTKaMu
Ha MHOJKECTBE LIEJBIX YHCEN, OCOOble CBONCTBA pPALMOHAIBHBIX W HUPPALUOHAIBHBIX YHUCEIl,
apudmeTHUecKre ornepali, a TakKe H3BJICUEHHE KOPHS HATYpaJbHOM CTENEHH HAa MHOXECTBE
KOMIUIEKCHBIX 4Hcell. brarogaps mocnenoBaTelbHOMY PACIIMPEHUIO Kpyra MCIHOJIb3YEMbIX UYUCEN U
3HAKOMCTBY C BO3MOXHOCTSMHM WX NPUMEHEHHs MJis pElIeHUs pa3Iu4HbIX 3a7ad (hopMHpyeTcs
MIPEACTaBICHUE O €IMHCTBE MATEMAaTUKU KaK HAyKH U €€ POJU B IOCTPOCHUHU MOJENIEW peabHOTrOo
MUpa, LINPOKO UCIOJIBb3YIOTCS 0000IIEeHHE U KOHKPETU3ALHS.

Jlunus «YpaBHEHUS U HEPABEHCTBa» Pealln3yeTcsl Ha MPOTSHKEHUU BCErO0 OOy4YeHUs HAa YpPOBHE
cpelHero oo1ero oopa3oBaHusl, MOCKOIbKY B KaKJI0M pasjene [IporpaMmsl MpeaycMOTPEHO peleHue
COOTBETCTBYIOIIMX 3a/1a4. B pe3ynbrare oOydaroniyecs: oBliaJeBaloT pa3InyHbIMA METOIAMH pelIeHUs
palMOHANIBHBIX, HPPALMOHABHBIX, MOKA3aTEIbHBIX, JIOTApUPMHUUECKUX U TPUTOHOMETPHUUECKHUX
ypaBHEHUI, HEPABEHCTB U CHUCTEM, a TaKXKe 3a/ay, coJepkamux napamerpsl. [lonyueHHble yMeHUs
HIMPOKO HCIIONB3YIOTCS MPU HMCCIEAOBAHUM (PYHKIMHA C MOMOIIBIO MPOU3BOAHOW, MPU PELICHUU
NPUKJIAJHBIX 3a7ad W 3a7a4 Ha HaxOXXJICHUE HauOONBIIMX W HANMEHBIIUX 3HAUYCHUU (YHKIUU.
JlanHas coepkareabHasi JMHUS BKIIOYAET B ce0sl Takke (OpMUPOBAHNE YMEHUIN BBIMIOJIHATD PAacUEThI
no ¢opMmynaMm, MpeoOpa3oBaHUS PpaAlMOHAIBHBIX, HPPANHOHATIBHBIX U TPUTOHOMETPUUYECKUX
BBIpQXKEHUHN, a TaKXKe BBIPAXKEHUN, COACpP)KAIIUX CTerneHW U Jorapudmel. brarogaps u3ydeHuro
anreOpanyecKkoro Marepuana MpOUCXOoIUT ajbHelliee pa3BUTHE ATOPUTMHUYECKOTO U aOCTPaKTHOTO
MBIIIJIEHUS] OOy4aroluxcsi, (QOPMUPYIOTCS HAaBBIKM JEAYKTHUBHBIX pPACCYXACHUU, pPabOTBI C
CUMBOJIbHBIMU (hOpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEW W 3aBUCHUMOCTEH B BHJIE PABEHCTB U
HepaBeHCTB. AnreOpa mnpeanaraetr >(QQeKTUBHbIE HHCTPYMEHTHI ISl PEIICHHS] MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a/1a4, HAIJISIIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KAaK SI3bIKA HAYKH.

CopepxatenbHO-MeTOIMYeCcKast TUHUSA « DYHKIIMHU U TpaUKU» TECHO MEpEIUieTaeTcs ¢ ApyruMu
JUHUSAMU Y4eOHOro Kypca, IMOCKOJIBKY B KaKOM-TO CMBICJIE 33JaéT IMOCIEAO0BATEIIbHOCTh H3yUYCHHS
Matepuana. l3yueHue CTENeHHOM, IOKa3aTeNbHOM, JOrapu(pMUYECKOM W TPUTOHOMETPUUECKHX
GbyHKIUH, UX CBOWCTB U rpauKOB, UCMIOJIb30BaHUE (GYHKITUH I pEIICHHs 33729 U3 APYTUX yUeOHBIX
MIPEeIMETOB U PEaJbHOM JKM3HHU TECHO CBSI3aHO KaK ¢ MaTeMaTHYECKUM aHAJIU30M, TaK U C PElICHUEM
ypaBHEHUIl U HepaBeHCTB. [Ipm 3TOM OosblIOE BHMMaHUE yaeNseTcsl (OPMUPOBAHUIO YMEHHS
BBIpaKaTh (pOpMyJIaMy 3aBUCUMOCTH MEXAY Pa3IUYHbIMU BEJIIMYMHAMH, UCCIIENOBATH MOITYYEHHbIE
GbyHKIIMU, CTpOUTh UX rpaduku. Marepuan 3TOH coJep)KaTeabHOW JMHUU HAIEJeH Ha pPa3BUTHE
YMEHUI U HaBBIKOB, MO3BOJISIOIIMX BbIPAaXKaTh 3aBUCUMOCTU MEXAY BETMYMHAMU B Pa3IMYHON Popme:
aHAJTUTUYECKOH, Tpaduueckoii u  cioBecHo. Ero mu3ydeHme CmoOCOOCTBYET  Pa3BHTHIO
QITOPUTMUYECKOTO MBILUICHHSI, CIIOCOOHOCTH K OOOOIIEHMIO M KOHKPETU3AlMH, HCIOJIb30BAHHIO
aAHaJIOTU M.

CopepxatenbHass auHMS «Havama wmaTemaTHueckoro aHaius3ay MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYr KaK MaTeMaTU4YECKUX, TaK U MPHUKIAIHBIX 3a/1a4, JOCTYIHbBIX 00y4YaroIUMCes, TaK KakK
Y HUX MOSIBJISIETCS] BO3MOKHOCTh CTPOUTH TpaduKH CIOKHBIX (DYHKIMMA, ONpeaens Th UX HauOOoJIbIINe U
HaMEHbIINE 3HAYCHUS, BEIYUCIIATH TUIOMAIU GUTYp U 0OBEMBI TeJI, HAXOAUTH CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHasg copepXkaTelbHasl JIMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHUS
MaTEeMaTUYECKUX MOJENe peanbHbIX CHUTYyalldid, MO3BOJISIET HAXOAUTh HaWjydlllee pelIeHUE B
NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHUX, 3aJadaXx. 3HAKOMCTBO C OCHOBAMH
MaTEMaTHYECKOr0 aHajliu3a CIOCOOCTBYET pa3BUTUIO a0CTPaKTHOTO, (HOPMabHO-JIOTHUYECKOTO H



KpEaTUBHOTO MBIILICHUS, POPMUPOBAHUIO YMEHUHN paclo3HABaTh MPOSIBICHUS 3aKOHOB MaTEMaTUKH B
HayKe, TEXHUKE U HCKyccTBe. OOyuaromniyecss y3HaIOT O BBIJAIOLIUXCSA PE3yiIbTaTaX, IMOJYyYECHHBIX B
XO/IE pa3BUTHS MaTeMaTUKU KaK HaAyKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOqUYECKast TUHUS «MHOXECTBa M JIOTMKa» BKJIIOYAET B Ce0sl AJIEMEHTHI
TEOpUM MHOXKECTB M MAaTeMAaTUYECKOM JIOTHMKU. TeopeTMKO-MHOXKECTBEHHBIE MpEICTaBICHHUS
MIPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTUKH W TpeajaraloT Hauboyiee YHUBEPCAIbHBIN SI3BIK,
OOBEAMHSIONINIT BCe pa3fesibl MaTeMaTHKU U €€ TPUIOKEHUN, OHM CBS3BIBAIOT pa3HbIE
MaTeMaTH4YeCKUE JUCHMIUIMHBI M WX TPWIOKEHUs B enuHoe 1enoe. [losTomy BaxkHO J1aTh
BO3MOXXHOCTb ~ OOydHaromemMycss TMOHHMAaTh TEOPETHKO-MHOXECTBEHHBIM  SI3bIK  COBPEMEHHOM
MaTEeMaTUKU MU HCIOIb30BaTh €ro JUIsl BBIPAXKEHUS CBOUX MbIcieil. J[pyruM BasKHBIM MPHU3HAKOM
MaTeMaTHKU KaK HAyKH CIIeyeT MPU3HATh CBOMCTBEHHYIO €l CTPOroCTh OOOCHOBAHUW U CIEOBAaHUE
oTnpeeNIEHHBIM MpaBUIaM MOCTPOCHMSI JOKA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MaTeMaTU4YeCKOMN
JIOTUKU CIOCOOCTBYET Pa3BUTHUIO JIOTUUECKOTO MBIIUICHUSI O0y4YaronIuXcs, MO3BOJISIET UM CTPOHUTH
CBOM PACCy’KJE€HUSI Ha OCHOBE JIOTHUECKHUX MPaBuil, GOPMHUPYET HABBIKM KPUTHUECKOT'O MBIIIIJICHUSI.

B yueGHOM Kkypce «Anrebpa M Hadalla MAaTEeMaTHYECKOTO aHAJIN3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJEIUPOBAHMS, KOTOpPHIE MPU3BAHBI CIOCOOCTBOBATh (POPMHUPOBAHUIO HABHIKOB
MIOCTPOCHUSI MOJIEJICH peanlbHBIX CHUTYyallMi, HUCCIEIOBAHUS ATHUX MOJCJIECH C IMOMOIIBIO arapara
anreOpbl 1 MaTeMaTUYECKOTO aHajin3a, WHTEPHpPETally TMOTYYEHHBIX PE3yNbTaToOB. Takue 3agaHus
BIUIETEHBI B K&XKJIbIN M3 pa3/iejoB MPOTPaMMBbl, MOCKOJIBKY BECh MaTepuanl ydeOHOro Kypca HIMPOKO
UCIIONIb3YeTCsl NJIsl pelleHHs] MPUKIaAHbIX 3anad. [lpu pemeHun peanbHBIX MPAKTUYECKUX 3a/1ady
oOydaromipecs  pa3BUBAlOT  HaOMIOJATENbHOCTh,  yYMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIOJB30BaTh AaHAJIOTHIO, 0000maTh W  KOHKPETHU3HPOBATh  IPOOJIEMY.
JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJAHBIX 3aJa4 OpraHU3yeTcs B MPOIEcce
M3YYEHHS BCEX TeM yueOHOTro Kypca «Anredpa u Havajga MaTeMaTHueCKOTO aHATN3ay.

Ha uzyuenne yueOHOTO Kypca «Anredpa U Hadajia MaTeMaTUYECKOr0 aHaJIN3a» OTBOAUTCS 272
yaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11 kinacce — 136 yacoB (4 yaca B HEZIEIIO).



COJAEPKXAHUE OBYYEHUSA
10 KJIACC

Yucia 1 BEIYUCICHUS

Paurionaneubie yucna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, NPOLEHTHI, OECKOHEUYHBIE
nepuoandeckue apobu. IlpumeHenue npoGeil M MPOLEHTOB Ul pEleHHs NMPUKIAIHBIX 3a7ad M3
Pa3IMYHBIX OTpACIC 3HAHUN U PEATTbHON KU3HU.

JlelicTBuTeNnbHbIE uncia. PanuoHanbHble M MppalMOHANBHBIE 4Hucia. ApudmeTnyeckue
olnepauuy C JEWCTBUTEIBHBIMM 4YHCIaMU. Mopayib JEHCTBUTENBHOIO 4YMCIA M €ro CBOMWCTBA.
[TpnOnmKEHHBIE BEIUUCIECHUS, IIPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUN.

Crenenb ¢ nenbM nokaszateneM. bunom Hetorona. Mcnons3zoBanue noaxosiien Gopmsl 3aucu
JEHUCTBUTENBHBIX YUCEI JUISl pELIEHMs] PAKTUYECKUX 3a]a4 U IIPEICTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypaJbHOW CTENEHU U €r0 CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM TIOKa3aTeJieM W €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKAa3aTEeJIEM.

Jlorapudwm uncna. CoiicTBa jgorapudma. /lecsTuunbie U HaTypaJlbHbIC JOTAPU(MBL.

CuHyC, KOCHMHYC, TAaHIEHC, KOTAHI€HC 4YHCJIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTAaHTE€HC YMCIOBOTO apTryMEHTA.

YpaBHeHUs] M HEPaBEHCTBA

ToxnecTBa U TOXKAECTBEHHBIE TpeoOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHUs. PaBHOCHIIbHbBIE
YPaBHEHHUsI U ypaBHEHMI-CIIeACTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OcCHOBHBIE METOJBl pEUICHHUS ULENbIX U JpOOHO-pAllMOHATBHBIX YPABHEHUH W HEPaBEHCTB.
MHorouneHsl 0T OJHOW NepeMeHHOM. [leneHne MHOrodjgeHa Ha MHOIOWIEH ¢ OocTaTkoM. Teopema
be3y. Muorousnens! ¢ riensiMu ko3 dunrentamu. Teopema Buera.

[Tpeobpa3zoBaHMs YUCIOBBIX BBIPAKEHUH, COIEPIKALINX CTETIEHU U KOPHH.

Wppauronanbubie ypaBHeHHU. OCHOBHBIE METO/Ibl PELLIEHUSI UPPALMOHAIBHBIX YPABHEHUI.

ITokazarenpHble ypaBHEHHUS. OCHOBHBIE METO/IbI PEIICHUS TI0KA3ATEIBHBIX YPABHEHMIA.

[IpeoGpazoBaHue BeIpax)eHH, CoAepKAIIUX JIOrapu(MBbI.

Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMHUUECKUX YPAaBHEHUH.

OcHoBHBIE  TpuUroHoMmerpuueckue  Qopmynsl.  [IpeoOpazoBaHue  TPUTOHOMETPHUUECKHX
BBIp@KECHUH. PellieHne TpuroHoMeTpuYeCKuX ypaBHEHU .

Pemlenne cucreM JMHEHHBIX ypaBHEHWH. MaTtpuna CHCTEMBl JIMHEHHBIX ypaBHEHUHU.
Omnpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUI CMBICI M CBOMCTBA, BBIYMCIEHUE €r0 3HAYEHUS,
MPUMEHEHHE OIpEIeNIUTENS JUIsl PELIeHUs CUCTEMbl JMHEHHBIX ypaBHEHMH. PelleHue mpukiagHbIx
3a71a4 C TMTOMOIIbIO CUCTEMbI JJUHEHMHBIX YpaBHEHUM. ccienoBanre mocTpOCHHOW MOJIENA C TOMOIIBIO
MAaTpHI U OIPEACITUTENEH.

IlocTpoeHre MaTeMaTUYECKUX MOJCIEH pealbHOM CHUTyallUM C IIOMOIUBK) YpPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a/1ad U 3a7ad U3
pa3IMYHBIX 00JaCTei HAYKH U PeaTbHON KU3HHU.

DOyHKUUM U rpaGuKun

Oynkuus, cnocoOsl 3aganus GyHkuuu. B3anmuo obparusie Gpynkunu. Kommosunus ¢yHKImii.
I'paduk pyHkHH. DaeMeHTapHbIe TPeoOpa3oBaHus TpaduKOB (YHKIIUHA.

Ob6nacte omnpeneneHuss U MHOXecTBO 3HadeHW (yHkuuu. Hynu @ynkuuu. ITpomexyTtku
3HAaKONoCTOsIHCTBA. YéTHple W Heu€TtHble QyHkuuu. Ilepmonmueckue ¢ynkmun. I[IpomexyTku



MOHOTOHHOCTH (yHKIMH. MakcuMyMbl M MHHMMYyMbl ¢QyHkuuud. HauOosblniee u HauMeHbliee
3Ha4eHHs (QYHKIMH HA IPOMEKYTKE.

Jlunelinas, kBajapaThyHas W ApOOHO-TMHEHHas (QYHKUMU. DJIEMEHTApHOE HCCIEJOBAHUE HU
MIOCTPOCHHE UX TPA(UKOB.

CrenenHas ¢yHKIMS C HaTypaJIbHBIM U LieNbIM Moka3atesneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U TpauK KOpHs N-0M CTeNeHH Kak (PyHKLIHUKU 0OpaTHOW CTENEHU C HATYPAJIbHBIM MOKa3aTEeIeM.

[TokazaTenpHass W Jjorapupmuyeckas (QyHKIMHM, UX cBoWcTBa W rpaduku. VcnompzoBaHue
rpauKoB QYHKIUH 1715 pelIeHUs] ypaBHEHUN.

Tpuronomerpuueckass OKpy>KHOCTb, ONPEIEIEHUE TPUTOHOMETPUYECKUX (PYHKLUUN UYUCIOBOTO
apryMeHTa.

OyHKIMOHAJIbHBIE 3aBUCUMOCTH B pEaJbHBIX Ipoleccax M sBieHUsIX. ['paduku peasbHBIX
3aBUCUMOCTEN.

Havasia MaTeMaTH4eCKOI0 aHAJIN3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs IOCIEAOBaTeNIbHOCTEH. MeTon MareMaTHuecKoil
WHIYKOAW. MOHOTOHHBIE M OrpPaHWYEHHBIE IIOCIEAOBATEIBHOCTH. VICTOpHS BO3HMKHOBEHUS
MaTeMaTUYeCKOro aHAJIN3a KaK aHain3a OECKOHEUHO MaJjblX.

Apudmernyeckass U reoMeTpuueckas nporpeccuu. beckoHeyHo yObIBarolias reoMeTpuyecKast
nporpeccusa. Cymma OeckoHeYHO YyOBbIBalOmIEH TreoMeTpuuecKod mporpeccuu. JIuHelHbI U
AKCIIOHEHIMAIBHBIA pocT. Yucno e. Popmyna CII0KHBIX NPOLEHTOB. Vcnonbp3oBaHne nporpeccuu s
PEILIEHUs pealIbHbIX 3a7a4 IPUKIAJIHOTO XapaKTepa.

HenpepbiBHbie pyHkunu U ux cBoictBa. Touku paspbiBa. ACUMNTOTHI rpaduKOB (HYHKLIUH.
CpoiicTBa (QyHKUMN HENpPepbIBHBIX Ha OTpe3Ke. MeToJ HHTEepBaJOB JUIsl PEIICHUS HEPaBEHCTB.
[IpumeHeHne cBOWCTB HEMPEPHIBHBIX (DYHKIMM ISl pelIeHus 3aAau.

[lepBas u BTOpas mpousBoAHble (QyHKUuU. OrmpeneneHue, reoMeTpuueckuil u (unyeckuit
CMBICIT IPOU3BOJHON. YpaBHEHUE KacaTeIbHOU K rpaQuKy PyHKIUH.

[TpousBoanbie smeMeHTapHbIX (QyHKuuA. [Ipon3BojHas CyMMbl, NMPOU3BEACHHS, YaCTHOIO H
KOMITO3UITUHU (DYHKITHI.

MHoxkecTBa U JIOTHKA

MHOXK€eCTBO, OIepallii HaJ MHOXECTBAaMH W HX CBoHMcTBa. [(uarpammer Oiinepa—BenHa.
IIpuMeHeHre TeOPETUKO-MHOKECTBEHHOTO aIlrapara JJisi ONMCAaHUs peabHbIX IIPOLIECCOB U SIBJICHUM,
MIPU pElIeHUH 33/1a4 U3 JPYTUX y4eOHBIX PEIMETOB.

Omnpenenenue, Teopema, CBOICTBO MaTeMaTHYeCKOro OOBEKTa, CIEACTBUE, JI0KA3aTENbCTBO,
PAaBHOCHJIBHBIE YPAaBHEHUS.

11 KUIACC

Yucaa v BHIYUCICHUSA

Hatypanbsubie u niensie uncia. [[pumeHenne nNpu3HakoB IEIUMOCTH IENIbIX YUCEeIl, HanOOIbIINiI
obmuii nenutens (mamee — HOJl) m nHammenbiiee obmiee kpatHoe (manee — HOK), ocraTtkoB mo
MOJYJIO, allropuT™Ma EBKIMAA UIsl penieHus 3a7a4 B LEIbIX YACIaxX.

KommnekcHbie uncna. AnreOpandeckas 1 TpUTOHOMETpUYecKass GOpMbl 3allUCU KOMILIEKCHOTO
yucia. ApupMeTHIECKre onepanuy ¢ KOMIUIEKCHBIMH YuciaMu. M300pakeHne KOMITJIEKCHBIX YHCEll
Ha KoopauHaTtHOU Iuiockoctu. Popmyna Myaspa. KopHu N-0#f cTeneHM M3 KOMIUIEKCHOIO YHCIIA.
[IpumeHeHre KOMIUIEKCHBIX YnCeN JUIs pelieHusl GU3NUeCKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHNsS M HEPABEHCTBA



CucreMa M COBOKYIIHOCTb YPaBHEHUN W HEPAaBEHCTB. PaBHOCWIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPAaBEHCTBA.

OT1O0Op KOpHEW TPUrOHOMETPUYECKMX YPAaBHEHUH C IOMOIIbIO TPUTOHOMETPHUYECKOM
OKpPYXHOCTHU. PenieHre TpuroHoMeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHH T0KA3aTENbHBIX U JIOTApU(PMHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELIEHUS CUCTEM M COBOKYIHOCTEH pPalMOHAJIbHBIX, UPPALUOHAIBHBIX,
MOKA3aTEIbHBIX U JIOTApU(PMHUUECKUX YPABHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapAMETPaAMHU.

IIpumeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3aJad U 3a7a4d U3
pa3IMYHbBIX 00JIacTEel HAyKU U pealbHOU KU3HU, MHTEPIIPETALUS OJYYEHHBIX PE3YIbTATOB.

DOyHKUUM U rpaGuxku

I'padpuk kommosuumu ¢yHkuui. [‘eomerpuueckue o00pa3bl yYpaBHEHMHM M HEPABEHCTB Ha
KOOpPJAMHATHOMN IJIOCKOCTH.

Tpuronomerpuueckre QyHKIMH, UX CBOMCTBA U Ipa(UKH.

I'padmueckre MeTOJbl pellieHHs YpaBHEHHUH U HepaBeHCTB. ['paduyeckre MeTOAbl pelIeHHs
3a/1a4 ¢ mapaMeTpaMu.

Hcnonps3oBanue rpagukoB (GyHKIMNA JUIsI UCCIIEAOBAHUS MPOLECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U PEAIbHOM KU3HU.

Hayana maTtemaTu4ecKoro aHajimnsa

[IpumeHeHne NPOM3BOJHOW K MCCIEIOBAaHUIO (DYHKIMA Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxienre HanboIbIIero 1 HaMMEeHbIIEero 3HaYeHUI HeNpepbIBHOM (DYHKIIMN Ha OTpe3Ke.

[IpumeHeHre TPOU3BOJHOM s HAXOXKIACHHUS HAWIYYIIETO PEUICHUS B NMPUKIAAHBIX 3aJadax,
JUIsL OTIpe/IeTIeHNUs] CKOPOCTH U YCKOPEHHUs Ipolecca, 3aJaHHOro (OpMyJIoi niH rpadukom.

[lepBooOpa3Hasi, OCHOBHOE CBOHCTBO TepBOOOpa3HbIX. [lepBo0oOpa3HbIE 3IIEMEHTAPHBIX
¢bynkiuit. [IpaBuna HaX0XKACHUS TIEPBOOOPA3HBIX.

WNurerpan. ['eomeTrpudecknil CMbICI HHTETpajia. BeluucieHHE ONpenesi€HHOrO0 HMHTErpaia Io
dbopmyne HeroTona-Jleitbnuia.

[IpumeHenne wuHTErpajiia Ui HAaXOXIEHUS IUIoW@Aed MiIockux @uryp u 00bEMOB
re€OMETPUYECKUX TEl.

[Ipumepsr pemenuit nuddepeHnnanbHbIX ypaBHeHMH. MareMaTuyeckoe MOJIEIUpOBaHUE
peanbHBIX MPOLIECCOB C MOMOIIBIO MU (epeHIINaTbHBIX YPaBHEHHI.



INTAHWUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA 11 HAYAIJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xIaHCKOro BOCIIUTAHUA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMHM OO0YUYaIOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUHCKOr0 OOIIEeCTBa, MPEACTABICHHE O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBICHHM, MPOIEAYp TpakAaHCKOro oOmiecTBa (BBIOOPHI, ONMPOCHI M APYTOE),
YMEHUE B3aUMOJIEMCTBOBATH C COI[MATBHBIMU HWHCTUTYTaMH B COOTBETCTBHU C HMX (QYHKUHMSIMU U
Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAaHHOCTh POCCHUMCKON TPaXKTAHCKOW WJICHTHYHOCTH, YBAXKEHHUS K IMPOILIOMY H
HACTOSIIIIEMY POCCHUHCKOM MaT€MaTUKH, IIEHHOCTHOE OTHOIICHHE K JOCTHKEHHUSM POCCHUCKHX
MaTeMaTUKOB U POCCUUCKON MaTeMaTUYECKOM IIIKOJbI, UCMOJIb30BaHUE ATUX JOCTHKEHUM B APYrUX
HayKax, TEXHOJOTHIX, cpepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHME IYXOBHBIX LEHHOCTEH POCCHIICKOro Hapona, c(pOpPMUPOBAHHOCTH HPABCTBEHHOI'O
CO3HaHUs, STUYECKOTO MOBEJACHHUS, CBI3aHHOIO C MPAKTUUYECKUM NMPUMEHEHHEM JTOCTHKEHUN HAYKHU U
JESATEILHOCTHI0 YIYEHOTO, OCO3HAHUE JTMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajad, peHIeHUN, pPACCYKIECHHUH, BOCIPUUMYHMBOCTH K MATEMAaTHYCCKUM acIeKTaM
pPa3IUYHBIX BUIOB UCKYCCTBA;

5) pu3n4ecKoro BOCIUTAHMS:

c(hOpMUPOBAaHHOCTh yYMEHHUSI MPUMEHATh MAaTEeMaTHYECKUE 3HAHUSA B HMHTEpPECax 3/I0POBOTO H
6e30macHOro oOpasza KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MUTAHUE,
cOaNaHCUPOBAHHBIN PEKUM 3aHIATUM U OTHAbIXA, peryispHas (usuueckas akTUBHOCTH), (pU3NYECKOe
COBEPIICHCTBOBAHUE TIPU 3aHATHUSAX CIIOPTUBHO-030POBUTEIBLHON JIEATEIHbHOCTHIO;

6) Tpy10BOT0 BOCTIUTAHUS:

TOTOBHOCTh K TpPYIy, OCO3HAHHWE IICHHOCTH TPYAOIIOOUS, WMHTEpPEC K pa3lIuyHbIM cdepam
poeCCUOHATBHON JEATETbHOCTH, CBS3aHHBIM C MaTEMaTUKOM W €€ TMPHUIIOKCHUSIMHU, YMEHHUeE
COBEpIIIaTh OCO3HAHHBIM BHIOOp Oyaymield mpodeccuu W peann30oBHIBATh COOCTBEHHBIC >KU3HEHHBIE
MJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa30BaHHMIO M CamMOOOpa30BaHHWIO Ha
MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTH K AaKTHBHOMY YYacTHIO B PEHICHUM MPAKTUYECKUX 3a/ad
MaTeMaTHYeCKON HaNPaBJICHHOCTH;

7) 3K0JI0TM4€eCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  JKOJOTUYECKOW  KyJNbTYphl, TOHMMaHWE  BIMUSHUS  COIMAIBHO-
HYKOHOMHYECKHX TMPOIIECCOB Ha COCTOSIHUE MPUPOJTHON U COIUATBHON CPeJIbl, 0CO3HAHUE TII00AIBHOTO
XapakTepa JKOJIOTHYECKUX MpoOieM, OpHUEHTallUs Ha TMPUMEHCHHE MaTeMaTHYECKUX 3HAHUN s
pelieHus 3aa4 B 00J1aCTU OKPY>KaoIIe cpefibl, IUIAHUPOBAHKUE MTOCTYIKOB M OLEHKH UX BO3MOXHBIX
MOCJIEACTBUM JUISl OKPYKAIOLIEN CPEBI;

8) neHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKd ¥ OOIIECTBEHHON MPaKTUKH, TOHUMAHUE MaTEeMaTUYECKOW HAyKu Kak cepbl YeToBEeYECKOU



JACATCIIbHOCTH, JTAIlOB eé Pa3BUTUA U 3HAYUMOCTH JIA PA3BUTHUA LHUBUIIN3alIUH, OBJIAACHHUC A3BIKOM
MaTeMaTUKU M MaTEeMaTH4YeCKOM Ky.]'[BTypOfI KaKk CpCIACTBOM TIIO3HAaHWA MHpPA, TOTOBHOCTH
OCYIICCTBJIATH ITPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD NHANBUYAJIbHO U B TPVYIIIIC.

METAINIPEJAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBIE yHHBepPCcAJIbHbIE Y4eOHbIe 1eliCTBUSA

ba3oBrble Jornyeckue AedcTBHUA:

BBISBJIATh U XapaKTepU30BaTh CYLIECTBEHHbIC MPU3HAKK MATEeMAaTUYECKHMX OOBEKTOB, MOHSTHUH,
OTHOLIEHUM MEXAYy HNOHATUAMH, (QOPMYIMPOBATb ONpPEICJICHUS MOHATUM, YCTaHABIMBATh
CYLIECTBEHHBIM NpHU3HAK KiIacCU(PUKALUU, OCHOBAHMS i1 OOOOLIEHUS W CpaBHEHMS, KPUTEpUU
IIPOBOJAMMOTO aHAJIU3a;

BOCHPUHMMATh, (OPMYJIHpPOBaTh U MNpeoOpa3oBbIBaTh CYKJIEHHUA: YTBEPAUTENbHBIE U
OTpHLIaTEeNIbHbIE, €MHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM U MIPOTUBOPEUHs B (paKTax, TaHHBIX,
HAOMIOZCHUAX M YTBEPXKACHUAX, IpelyiaraTb KPUTEPUU Ui BBISBICHUS 3aKOHOMEpPHOCTEH u
IIPOTUBOPEYHNIA;

JieNlaTh  BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aK/IIOUEHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSATEIBHO JO0KAa3aTENbCTBA MAaTEMaTUYECKUX YTBEPKIACHUH (TpsAMbIE W OT
MPOTUBHOI'0), BBICTPAMBaTh APryMEHTALMIO, IPUBOJUTH MPUMEPHl U KOHTPIIPUMEPHI, 0OOCHOBHIBAThH
COOCTBEHHBIE CY>KJICHHS U BBIBOJIBI;

BBIOMpATh CIOCO0 perieHus: ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO BapHUAaHTOB pPEIICHMUS,
BbIOMpaTh HanboJiee NOAXOASIIUI C YIETOM CaMOCTOSITENILHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBrble ucciieqoBarebCcKue AeUCTBHA:

UCIOJIb30BaTh BOINPOCHI KaK MCCIENIOBATENbCKUNH WHCTPYMEHT TMO3HAHUS, (OPMYIUPOBAThH
BONIPOCHI, (UKCUpYIOIIME MPOTUBOpEYHe, MpoOJeMy, YCTaHABIMBAThb MCKOMOE U JaHHOE,
(dbopMupOBaTH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO NMO3UIUIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENBHO CIJITAHUPOBAHHBIN IKCIEPUMEHT, UCCIEAOBAHUE 10 YCTAHOBIECHUIO
0COOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBJICHUS, MPOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMH, SIBICHUSIMU, IPOLIECCAMU;

CaMOCTOATENBHO (OPMYTUPOBaTH OOOOIIEHHS W BBIBOJABI IO pe3yJlbTaTaM MPOBEAEHHOTO
HaOJIIO/IEHUs, MCCIIEJOBaHUs, OIIEHUBATh JIOCTOBEPHOCTb MOJIYYEHHBIX pPE3yJbTaTOB, BBIBOJAOB U
00001IICHHI;

MIPOrHO3UPOBATh BO3MOKHOE pa3BUTHE MPOIECCa, a TAKXKE BBIJBUTATh MPEINOJIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ nundopmanmeii:

BBISIBIATH JeUIUTHl MH(DOpPMAaLMyU, JaHHBIX, HEOOXOOUMBIX I OTBETa Ha BONPOC U JUIA
pElIeHUs 3a/1a4u;

BbIOMpATh HHPOPMAIIMIO U3 HICTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMAaTH3UPOBATh
Y MHTEPIIPETUPOBATH HH(OPMALIMIO PAa3IMYHBIX BUJOB U (POPM MpeICTaBICHUS;

CTPYKTYpPHpOBaTh HH(POPMAIMIO, TPEACTABIATh €€ B PA3NIUYHBIX (opMax, HIUTIOCTPHUPOBATH
rpaduvecky;

OLICHUBATh HAJEKHOCTh HH(OPMAIIMH 110 CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

KomMyHHMKaTHBHBIEe YHUBepcaJIbHbIE y4eOHbIe 1elicTBUS



O0menue:

BOCIIPHHHUMATH U (POPMYIUPOBATH CYXKJCHHUS B COOTBETCTBHU C YCIIOBUSMH U LEISIMU OOIICHUS,
SICHO, TOYHO, IPAMOTHO BBIpa)KaTh CBOI TOYKY 3PEHHS B YCTHBIX M NMHCHbMEHHBIX TCKCTaX, J1aBaTh
MOSICHEHUS TI0 X0y PEIICHHsI 3a1a4i, KOMMEHTUPOBATH MTOJIYICHHBIN pe3ysIbTaT;

B XO0Jic OOCYXJCHHS 3a/laBaTh BOINPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMbI, IPOOJIEMBI,
pemnraeMoi 3amavr, BBICKA3bIBATh HJICH, HAICJICHHBIE Ha TIOWCK PEIICHHS, COIMOCTABISITH CBOU
CYXKICHHUS C CYXICHHSAMH JPYrMX Y4YaCTHUKOB JIHMajora, OOHApPYKHMBAaTh pa3jMuhe M CXOJCTBO
MO3UITNH, B KOPPEKTHOH opMe (HOpMYITUpOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEJCTABIATh pe3yabTaThl PpEHICHUS 3a7aud, OSKCICPUMEHTa, HCCICAOBAHMS, IPOCKTA,
CaMOCTOSITEIIBHO BhIOMpATh (OpMaT BBICTYIUICHHS ¢ y4ETOM 3aJiay MPE3CHTAlMd U OCOOCHHOCTEH
ayJIUTOPHUH.

PeryasiTuBHbIC YHMBepCaJIbHbIE YUeOHbIe 1eCTBUS

Camoopranusamnus:

COCTABJIATh IUIaH, aJTOPUTM pEIICHUs 3aJayd, BBIOMpPATh CHOCOO0 pemieHus ¢ Y4EToM
UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMALIUH.

CaMOKOHTPO.1b, IMOIHOHAIbHBIH HHTEJJIEKT:

BIIAJIETh HAaBBIKAMU TMO3HABATEIbHOW pe(IeKCMU KaK OCO3HAHUSI COBEPIIAEMBIX JACHCTBUM U
MBICIIUTEIBHBIX TPOIECCOB, UX PE3YNIbTATOB, BIAJETh CIOCOOAMU CAMOMPOBEPKH, CAMOKOHTPOJIS
mpoiiecca 1 pe3yJibTaTta pelieHnus MaTeMaTHIeCKOM 3a/1auu;

MpEeABUIETh TPYIHOCTH, KOTOPbIE MOIYT BO3HHUKHYTh HPU PEIICHUH 3aJa4d, BHOCHUTh
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJIEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa LEIU U yCIOBUSIM, OOBSCHITh MPUUUHBI JOCTHXKECHUS WIH
HEJIOCTMKEHUSI PEe3YIbTaTOB JEATEIbHOCTH, HAXOIUTh OIMIMOKY, NaBaTh OILIGHKY MNPUOOPETEHHOMY
OTIBITY.

CoBMecTHAA 1eATEJbHOCTD:

MOHUMATh M UCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBUIYATbHOW pabOThI TpHU
pelieHnn y4eOHbIX 3aJlad, TPUHUMAThH 11eJIb COBMECTHON NIEATEIbHOCTH, IIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOM paboOThl, pacrpeaessiTh BUIBI padOT, 10roBapuBaThCs, OOCYXKIaTh MPOILIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBAaTh B TPYyNMNOBBIX popMax paboThl (00CYkaeHHS, 0OOMEH MHEHUMN, «MO3TOBBIC IITYPMbBD»
Y WHBIC), BBHIMOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JCHCTBUSI C JAPYTUMHU YICHAMU
KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOILIM MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMH B3aUMOJICHUCTBUSI.

NPEJMETHBIE PE3YJIBTATBI

K xonmy o6ydenus B 10 kiacce o0y4aromuiics MOJYYUT CIASAYIOUINE TPEIMETHbBIE PE3yIbTaThl
Mo OTIEJbHBIM TeMaM paboueil mporpaMMbl yueOHOTo Kypca «Asrebpa ¥ Hadajla MaTeMaTUYecKOTo
aHaJIn3ay:

Yucsia ¥ BbIYUCTICHUSA:

CBOOOZHO ONEPUPOBATH MOHITUSIMH: PALIMOHATIBHOE YUCIIO, OECKOHEUHas Nepruoinyeckas 1poob,
IIPOLICHTBI, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA PALMOHAIBHBIX U JECHCTBUTEIIBHBIX YHMCEN, MOAYJIb
JICUCTBUTEIILHOI'O YHCA;



IPUMEHATh ApOOM M TPOLEHTHI JUIsl pEelIeHUs MPUKIAAHBIX 3a1ad M3 Pa3IMuYHBIX OTpaciei
3HAHUM U PEAIBHOU KU3HU;

IPUMEHATh NPUOINKEHHBIE BBIYMCICHMS], ITPaBUJIa OKPYTJIIEHUS, IPUKHUJIKY U OLEHKY pe3yJsibTaTa
BBIYMCIICHUI;

CBOOOJIHO ONIEPUPOBATH MOHITUEM: CTEIIEHb C LIEJIbIM [T0OKA3aTeJIEM, UCIIOIb30BATh MOAXOIALIYIO
(dbopMy 3anucu AEMCTBUTENBHBIX YUCEI JUIsl pELIEHUS IPAKTUYECKUX 3a]a4 U [IPEICTABICHUS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HaTypalbHOH CTENEHH;

CBOOOZHO ONEpUPOBATH MOHATUEM: CTENEHB C PAllMOHAIBHBIM OKa3aTENEM;

CBOOOJITHO ONEPUPOBATH MOHATHSAMM: JIOTapu(dM UHUCIA, JECATHUYHBIE U HATypaJbHbIE
JorapudmeI;

CBOOOZHO OINEPUPOBATH MOHATUSIMU: CHHYC, KOCHHYC, TAaHIE€HC, KOTAaHI'€HC YHCIOBOIO
apryMeHTa;

OIIEpUPOBATH MOHATUSAMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCJIOBOIO apryMEHTAa.

YpaBHeHUSs] M HEPABEHCTBA:

CBOOOZHO OINEpPUPOBATH MOHATHSAMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHbBIE
YPAaBHEHHUS U YPaBHEHUSI-CIICACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSTh Pa3IUYHbIE METObl PEIICHUS PALlMOHAIBHBIX U APOOHO-PALIMOHANBHBIX YPAaBHEHUI,
IIPUMEHATh METOJ] MHTEPBAJIOB JIJISl PELLIEHUS HEPABEHCTB;

CBOOOZHO OMEPUPOBATh MOHATUAMH: MHOTOUJIEH OT OJHON NEPEMEHHON, MHOTOYJIEH C IIEJIBIMU
KO3 PUIMEHTaMU, KOPHU MHOTOUIEHA, IPUMEHSTh JeJIeHHe MHOTOYJIeHa Ha MHOTOWIEH C OCTAaTKOM,
teopeMy besy u teopemy Buera miis pemienus 3anay;

CBOOOJIHO ONEpPUPOBATh MOHATHSMU: CUCTEMa JMHEWHBIX YPaBHEHUMH, MaTpHILA, ONpPEIeIUTENb
MAaTpUIbl 2 X 2 U €ro reOMETPUYECKUM CMBICI, HWCMOJIb30BATh CBOMCTBA ONPENCIUTENS 2 X 2 i
BBIYMCIICHUS €0 3HAYEHUs, IPUMEHATD ONPENEIUTENHN I PELIEHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUH,
MOJIETUPOBATh peajbHblE€ CHUTYallMd C IOMOILBIO CUCTEMBbl JIMHEWHBIX YpaBHEHHUH, HCCIIEIOBATh
MIOCTPOEHHBIE MOJEIN C IOMOIIBI0O MATPULl U ONPEAENHUTENEH, HUHTEPIPETUPOBATH IOJIYYEHHBIN
pe3yJbTar;

HCIIOJIb30BaTh CBOWCTBA JIEHCTBUI C KOPHAMH JIJIsl IPe0Opa30BaHUS BHIPAKCHHUIA,

BBINIOJIHATh MPeoOpa3oBaHUsl YMCIOBBIX BBIPAXKEHUM, COAEpKAIIUX CTENEHH C PallOHAIbHBIM
MIOKAa3aTeseM;

MCIIOJIb30BAaTh CBOMCTBA JOrapu@MoB JIJIsl MpeoOpa3oBaHUsl TOrapu(pMUUECKUX BbIPAKEHHUI;

CBOOOJIHO ONEpUPOBATH MOHATHSAMHU: HppaLMOHANIBHBIE, TMOKa3aTelbHble U Jorapudmuyeckue
YpaBHEHMs, HAaXOJUTh MX PpEUICHUS C MOMOUIbI0 PABHOCUJIBHBIX MEPEXOJ0B WU OCYILECTBISA
MPOBEPKY KOPHEW;

MPUMEHSTh OCHOBHbIE TPUTOHOMETPUYECKUE bopMyIb JUIS npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHMUIA;

CBOOOZHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, IPUMEHATh HEOOXOAUMbIE
(bopMyIIBI 47151 PELICHHUS] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPABHEHUI;

MOJIETUPOBATh peajbHble CUTYallMd HA SI3bIKE alreOpbl, COCTaBISATh BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA I10 YCJIOBUIO 3aJa4M, MCCIEA0BaTh MOCTPOEHHBIE MOJEIM C UCIOJb30BAHMEM anmnapara
anreOpsl.

DyHKUUM U rpaduku:

CBOOOJIHO OTIEPHPOBATH MOHATUSAMU: (PYHKIHMS, CIIOCOOBI 3a1aHusl (PyHKIIMHU, B3aUMHO OOpaTHbIE
GyHKIMY, KOMIO3ULUA (QYHKIMH, Tpaduk (YHKIUHU, BBIIOJIHATH 3JEMEHTapHbIE MpeoOpa3zoBaHUs
rpaduKOB (PYHKIINL;



CBOOOJIHO ONEpPUPOBATh MOHATUAMH: 00JaCTh ONPEEIIEHUS] U MHOXKECTBO 3HAYEHMH (QYHKLUH,
HYJTH (QYHKINH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJIHO OIEpUPOBATh MOHATUSAMU: YETHBIE U HEUETHBbIE (DYHKLMU, MepUOaUYEcKue (DYHKIUH,
MPOMEXYTKH MOHOTOHHOCTH (YHKIIMHM, MAaKCUMYMBbl W MHHUMYMBl (YHKIWH, HauOOJbIIee W
HauMeHbllIee 3HaueHNe (PYHKLUU Ha IPOMEXKYTKE;

CBOOOZHO OINEpPUPOBATH MOHATHSAMH: CTENEHHas (YHKUMA C HATYpaJbHbBIM M LEJIbIM
nokaszatesneM, rpaduk CTeeHHOW (QYHKIMH C HATypaJbHBIM U LIENbIM ITOKa3aTesneM, rpaduk KopHs N-
O cTeneHu Kak QyHKIIMM OOpaTHOM CTENEHH C HAaTypalbHbIM [TOKa3aTelIeM;

OIlepUpOBATh MOHATUSAMU: JIMHEHHAs, KBaJpaTUUHas U JpOOHO-IMHEHasT (PYHKIUH, BBIIOIHATD
3JIEMEHTApHOE UCCIIEIOBAHNE U IOCTPOCHUE UX I'PaUKOB;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: ITOKa3aTeNIbHAs U Jorapugmuueckas QyHKIUU, ©X CBOWCTBA
U rpa(uKy, UCIOJIB30BaTh UX TpaUKy JJIs pellIeHUs] ypaBHEHHIH;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpPEAEIICHUE
TPUTOHOMETPUYECKHUX (YHKIMUH YMCIOBOTO apryMEHTa;

MCIOJIb30BaTh TpadUKu (PYHKUMIA AJ1 UCCIIETOBAaHUS MPOLIECCOB U 3aBUCUMOCTEN MPH PEIIeHUU
3aJa4 U3 JPYTUX Y4eOHBIX NPEIMETOB U peajbHOM >KU3HM, BbIpaxaTb (HOpMyJIaMU 3aBUCUMOCTHU
MEXAy BEJIUYMHAMY;

Havasa MmaTemaTnyeckoro anajimsa:

CBOOOZHO ONEpUPOBATH MOHATHUSAMHU: apupMETHUecKass M TIeOMETpUYEcKass Mporpeccus,
OeCKOHEYHO YyObIBaloIlass IeOMEeTpUYecKas Nporpeccus, JIMHEHHBIH M 3KCIOHEHIMAIbHBIA PpOCT,
(dbopMyIa CI0KHBIX MTPOLIEHTOB, UMETh MPECTaBICHUE O KOHCTAHTE;

MCII0JIB30BATh IPOTPECCUM ISl PELLIEHUS PEATIBHBIX 33/1a4 PUKIIAHOTO XapaKTepa;

cBOOOIHO OIEepUpOBaThH MOHSTHSIMMU: MOCJIEZIOBATENbHOCTD, CHoco0bI 3a/laHus
IIOCJIEIOBATENIBHOCTEM, MOHOTOHHBIE W OrPaHUYEHHBIE I10CJIEN0BATEIBHOCTH, IIOHMMATh OCHOBBI
3apO’KJICHUSI MaTEMaTHYECKOTO aHaIN3a KaK aHaIn3a 0ECKOHEYHO MaJIbIX;

CBOOOJIHO ONEPUPOBATh MOHATHSAMU: HENpepbIBHbIE (YHKIMH, TOYKH pa3pbiBa rpadukxa
(GyHKIMY, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOJIHO ONEPHPOBATh MOHATHEM: (PYHKIIHMSA, HETPEphIBHAS HA OTpe3Ke, MPUMEHSTh CBOMCTBa
HeNpepbIBHBIX (YHKUMN I pEIIeHUs 3a/1a4;

CBOOOJIHO OIEpPHUPOBATHh MOHATHSAMH: TIEpBas U BTOpasi MPOU3BOJHBIE (DYHKIIMH, KacaTelbHas K
rpaduxy QyHkumu;

BBIUUCIIATH MPOU3BOJAHBIE CYMMBI, MPOU3BENEHUS, YACTHOIO M KOMIIO3MLUHU JABYX (YHKIHH,
3HATh MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIIUI;

MCIOJIb30BAaTh T€OMETPUUYECKUN U (PU3MUECKUI CMBICI TPOU3BOIHOM ISl PEIIeHUs 3a/1a4.

MHokecTBa U JIOTHKA:

CBOOOJIHO OTMIEPUPOBATH MOHATUSIMH: MHOXKECTBO, OTIEpaIlK HaJl MHOXKECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar AJii OMNHCAHMs pealbHBIX IMPOIECCOB U
SBIICHUM, IPU PELICHUH 3a]1a4 U3 JPYTUX YUeOHBIX MPEIMETOB;

CBOOOZHO OMEpUpOBATh MOHATUAMHU: OIpeeSieHUuE, TeopeMa, ypaBHEHHUE-CIIECTBUE, CBOMCTBO
MaTeMaTH4ecKoro o0beKTa, JOKa3aTebCTBO, PABHOCHIIbHbBIE YPAaBHEHHUSI U HEPABEHCTBA.

K xonny o6ydenus B 11 kinacce oOy4aromuiics MOJYYUT CIEAYIOLIUE MPEAMETHBIE PE3yIbTaThl
M0 OTAENBHBIM TeMaM pabouell mporpaMMbl y4eOHOTO Kypca «Anrebpa W Havajga MaTeMaTUYECKOrO
aHaJIN3ay:

Yucaa v BIYUCICHUSA:



CBOOOJIHO OINEPUPOBATH MOHATUSAMHU: HATYypaJbHOE M 1I€JI0€ YMCIIO0, MHOXKECTBA HATYpaJbHBIX U
LENbIX YKCEN, UCIOIb30BaTh Npu3Haku aenumoctu uenbix yncen, HOJl u HOK HaTypanbHbIX uncen
IUIs PEeLIeHMs] 3a]1a4, IPUMEHATh alroput™ EBkinmnaa;

CBOOOJTHO OTEpPUPOBATH MOHATHEM OCTAaTKa MO MOJYIIO, 3allMCHIBAaTh HATypalbHBIE YHCIA B
pa3IMYHBIX MMO3UIUOHHBIX CUCTEMAaX CUMCICHUS;

CBOOOJIHO OMEPUPOBATH MOHITUAMHU: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX YHCET,
IPEICTABIATh KOMIUIEKCHBIE YHCJIa B alreOpandyeckodl M TPUrOHOMETpUyeckoi (opme, BBINOIHATH
apru(pMeTHIecKre orepanuy ¢ HUIMH U H300pakaTh Ha KOOPAMHATHON TUIOCKOCTH.

YpaBHeHHs1 M HEPaBEHCTBA:

CBOOOJIHO ONEpPUPOBATH MOHATHAMH: HPpPALMOHAIbHBIC, MOKa3aTeabHbIE M JlorapuMuyecKue
HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C IOMOIIBI0 PABHOCHIBHBIX TIEPEXO0/I0B;

OCYILECTBIIATH OTOOP KOPHEH MPH pelIeHNH TPUTOHOMETPUUECKOT0 YPaBHEHUS;

CBOOOJHO  OINEPHPOBATh  TOHATHEM  TPUTOHOMETPHUYECKOE  HEPAaBEHCTBO, TMPUMEHSTH
Heo0XoaAUMbIe (POPMYIIBI 1JIs1 PEIICHNsI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH TMOHITHAMH: CHCTEMa M COBOKYMHOCTh ypaBHEHHH W HEPaBEHCTB,
PaBHOCWJIBHBIE CHUCTEMBI M CHCTEMBI-CIEICTBUS, HAXOJUTh PELICHUS CUCTEMbl U COBOKYIHOCTEH
paIMOHABHBIX, HPPAMOHATBHBIX, TOKA3aTENBHBIX U JOTapU(OMUYECKIX ypaBHEHUH U HEPABEHCTB;

pelmaTh  paluoOHaJbHBbIE,  HppallMOHAJIbHBIE,  IOKa3aTelbHbIe,  JOrapupMuueckue u
TPUTOHOMETPUYECKHE YPAaBHEHUS M HEPABEHCTBA, COACPIKAIINE MOAYIIH U TTapaMeTpHI;

OPUMEHATh TpaUuecKre METOMAbl JJIS PelleHUs ypaBHEHHM M HEpaBEHCTB, a TAKXKE 3a/1ad C
napaMeTpaMu;

MOJICIUPOBATh peaJIbHbIE CUTyallUM Ha SI3bIKe alreOphl, COCTABISATh BBIPAXKEHUS, YpaBHEHUS,
HEpPaBEHCTBA M HMX CHCTEMBl 10 YCJIOBHIO 3a/adH, HCCIEI0BATh IMOCTPOCHHBIE MOJCITH C
UCIOJIb30BAaHUEM amIapara ajare0pbl, HHTEPIPETUPOBATh OJTYyYEHHBIN pe3ysbTaT.

DOyHKIMH U TPAPUKH:

CTPOUTH IpaPUKH KOMIO3UIMU (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOI'O MCCIIEIOBaHMs U CBOICTB
KOMITO3HIINY JBYX (DYHKIINI;

CTPOUTBH T€OMETpUUECKHe 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha KOOPIMHATHOM IJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAQUKH TPUTOHOMETPUIECKHIX (yHKIIHIA;

MPUMEHATH GYHKIMHU JJI1 MOJICIMPOBAHUS U UCCIIEI0OBAHUS PEaJIbHBIX IMPOIIECCOB.

Hayana MmaTemMaTH4eckoro aHajiausa:

MCIOJIb30BaTh MPOU3BOIHYIO JJIsl UCCIIEA0BaHUs (YHKIIMU HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HAXO/JWUTh HaHOOJIbIIIEe ¥ HAMMEHBIIIee 3HaUCHUS (YHKIIMU HETIPEPHIBHOW Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOIHYIO JJISi HAXOXACHUS HAWIYYIIEro pelieHUs] B NMPUKIAIHBIX, B TOM
YuCclie COLMAIbHO-DPKOHOMUYECKUX, 3aJayax, JJs OINpeiesieHHus CKOPOCTH W YCKOPEHHUs Ipoliecca,
3aJlaHHOTO (hOopMYIIOH WiH TpaduKom;

CBOOOJTHO OMNEpPUPOBATh TOHATUSAMHU: TEpBOOOpa3Has, ONpENCHEHHBIA WHTETPal, HaXOIUTh
nepBoOOpa3HbIE IEMEHTAPHBIX (PYHKIUH M BBIYUCIATH HHTETpal o Gopmyne Hetorona-JleitOnuna;

HAXOJIUTh TUTOIIAH IIOCKUX QUTYP U 0OBEMBI TEJ C TIOMOIIBIO HHTETPAIa;

UMETh TPEACTABICHHE O MaTEeMaTHYECKOM MOJCTUPOBAaHUM Ha TPUMEPE COCTABIICHUS
mudpepeHInanbHbIX YpaBHEHUIH;

pemaTh TPUKIAJHBIE 3aJa4d, B TOM 4YHCJIE COLMAIHHO-d)KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeACTBAMH MAaTEMaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
/i HaumeHoBaHue pa3ejioB H TeM IPOrPaMMBbl Beero Kontpoabubie IIpakTnyeckue ofpasoBaTETHHbIE
padoThI padoThI pecypenI
MHOXK€eCTBO 1€HCTBUTENBHBIX YU CENl. MHOTOWIEHBI.
1 PanuonanbHble ypaBHEHUS 1 HEPABEHCTBA. 24 1
CucreMbl TUHEHHBIX YpaBHEHUN
5 Oynkuuu u rpapuku. CreneHHas QyHKIUS C 12 1
LeJIBIM [TOKa3aTeseM
3 Apudmernueckuii KOpeHb N-0il CTEIICHH. 15 1
Hppanuonaibuble ypaBHEHUS
4 [TokasarensHas Gpynkmwms. [TokazareapHbIe 10 1
ypaBHEHHS
5 Jlorapudmuueckas GpyHnkius. Jlorapupmuueckue 18 1
ypaBHEHUS
6 TpuronomeTpruyeckue BIpaXXEHUS U ypaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH U IPOTPECCUU 10 1
8 HenpepeiBuble ¢pynkiuu. [Iponsoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUI 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE INIVIAHUPOBAHUE

10 KJIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara u(pposbie
n/n Tema ypoka Bcero Konrpoarmpie  Mpaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
1 MHOXeCTBO, Oneparuy HajJ MHOYKECTBAMH M MX 1
CBOICTBA
2 JHuarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelIeHHs 3a1a4
Panmonanshbie yncna. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, IPOLICHTHI, 0ECKOHCYHBIS 1
MIEPUOIUYECKHE TpoOH
Parmmmonansueie unciaa. OOBIKHOBEHHBIE U
5) JeCATUYHbIE IpOoOH, MPOLEHTHI, 0ECKOHEYHBIE 1
MepHOANYECcKHe qpoou
6 [Ipumenenue apobeii u NPOLEHTOB IS 1
perieHust MPUKIaAHBIX 33729
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelIeHrs MPUKIAIHBIX 3a7a4
8 HeiicTBuTenbHble yncia. PalimonaabHbie U 1
UppalMOHATFHBIC YK CIIa
9 Apudmerrueckue ornepaum ¢ 1
JEeHCTBUTEILHBIMH YHCIIAMH
10 Moaynb A€CTBUTEIBLHOTO YHCIIA U €r0 1
CBOMCTBa
[TpubmmxEHHBIC BEIYMCIICHHUS], IPABHIIA
11 OKpYTIJIEHUS, IPUKU]IKA U OLIEHKA pe3ybTaTa 1
BBIUMCIIEHU I
12 OCHOBHBIE METO/IBI PEIIEHUS LEIbIX U APOOHO- 1




palMOHAIbHBIX YPABHEHUI U HEPABEHCTB

OCHOBHBIE METO/IBI pEIIECHHUS LETbIX U APOOHO-

13 palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS LIEbIX U IPOOHO-
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB
MHorowieHsl OT OAHON NepeMeHHOU. [lenenue

15 MHOI'O4YJI€Ha HA MHOT'OYIEH C OCTaTKOM.
Teopema besy

16 MHorouieHsl ¢ LeIbIMA KOAPPUIUEHTaAMH.
Teopema Buera

17 Pemenue cucrem JINHENHBIX ypaBHEHUI

18 Pemrenne cucreM TMHEHHBIX YpaBHEHUI
Matpuna CUCTEMBI JINHENHBIX YPaBHEHUM.

19 Onpenenurtenb MaTpUIBI 2X2, €ro
TrE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS
Onpenenurens MaTPUILI 2X2, €r0

20 rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

91 [IpumeHneHue onpeaenuTens Juisl peleHns
CUCTEMBI JINHEWHBIX YPaBHEHUU

99 Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

93 Pemenne npukiaaHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHENHBIX YPABHEHUN
KonTponbhas pabora: "PannonansHbie

24 ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHHUH"
OyHKIHSI, CIOCOOBI 3aJaHUs (PYHKITHH.

25 B3aumno oOparusie pynkiun. Komnosunus
byHKIHIT

26 I'padux pyHKIMU. DIEeMEHTapHbIE




npeoOpa3oBanus rpapukoB GyHKIHUN

OO6macTh onpeesieHusI © MHOXKECTBO 3HaYEHUI

27 dbyakunn. Hymu ¢ynaknuu. [IpomexxyTkn 3HaK
MOCTOSTHCTBA
UETHbIe 1 HEUETHBIC (PYHKITUH.

28 [Tepuoanueckue ¢pynkiuu. [IpomexxyTku
MOHOTOHHOCTH (DyHKIIMH
MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.

29 Haubonbiiee u HanMeHbllIee 3HAYCHHE
(GYHKLIMU Ha IPOMEXYTKE

30 Jlunelinas, KBaJpaTU4Has U TPOOHO-TUHEHHAS
byHKIIUN

31 DneMeHTapHOE UCCiel0BaHUE U IOCTPOEHUE
rpadukoB 3TuX GpyHKUIUN

39 DneMeHTapHOE UCCIel0BaHUEe U IIOCTPOCHUE
rpadukoB 3TuX GpyHKIUN

33 Crenens ¢ 1eabpIM MoKazareneM. bunom
Herorona

34 CreneHsb ¢ 11eTbIM MOKa3aTesneM. bunom
Herorona

35 CrenenHast GyHKIMS C HATypaJIbHBIM U LIETIbIM
nokasareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas QyHKIuS.
E€ cBoiicTBa u rpagux”

37 Apudmernueckuit KOpeHb HaTYpaIbHON
CTEIIEHH U ero CBOICTBa

38 ApudmeTnueckuii KOpeHb HaTypaibHOU
CTEIIEHH U ero CBOICTBa

39 [TpeoOpa3oBaHms YNCITOBBIX BBIPAKEHHIA,
COJZepIKAINX CTETIEHN U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,

COACPpIKAINX CTCIICHU U KOPHU




41

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH,
COZEPIKALINX CTETIEHN U KOPHU

42

43

44

Hppaunonanbabie ypaBHeHUs. OCHOBHBIE
MCTOBI pCHICHUS UPPALIUMOHATIBHBIX
YpaBHEHUU

Wppaumnonanbusie ypaBHeHUs!. OCHOBHBIE
METO/bI PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

Uppanmonansuelie ypaBHeHUs. OCHOBHbIE

METO/bl PeIIEHUs] UPPALMOHATBHBIX
ypaBHEHUH

45

PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU
MPPALMOHAIIBHBIX YPABHEHUN

46

47

PaBHOCHIIBHBIE IEPEXOBI B PELICHUT
HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCUIIbHBIE TIEPEXObI B PELICHUH
UppalMOHANIBHBIX YPaBHEHUI

48

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

49

50

51

CBoiicTBa 1 rpaduk KOpHS N-0if CTENEHN KaK
(GyHKIIMM 00paTHOM CTENEHU C HaTypalbHbIM
MOoKa3aresieM

CBoiicTBa 1 rpaduk KOpHS N-0if CTENEHN KaK
(byHKIMN 0OpaTHOM CTENEHH ¢ HAaTypalbHbIM
IIOKa3aTeseM

KonTponbnas padora: "CsoiicTBa u rpaduk
KOpHs N-0ii cTenenu. MpparoHanbHbie
ypaBHeHus"

52

Crenens ¢ pallioOHATBHBIM MTOKa3aTeIeM H €€
CBOWCTBA

53

Crenenb ¢ pallMOHANIBHBIM MOKa3aTeNeM U €€
CBOWCTBA




CreneHs ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€

54 .
CBOMCTBa

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpadux

56 Hcnons3oBanue rpaduka GyHKIUN 715
pelIeHNs] ypaBHEHUM

57 Hcnonp3oBanue rpaduka GyHKIMN 115
pelIeHusl ypaBHEHU I

58 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
METOBI pPEIICHUs TIOKA3aTEIbHBIX YPAaBHEHUI

59 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
METO/IbI pelIeHUs 0Ka3aTeNIbHBIX YPaBHEHUI

60 [lokazarenbHble ypaBHEeHUSA. OCHOBHbIE
METOBI pEIICHUS IOKA3aTEIbHBIX YPaBHEHUI

61 Kontposbnas padota: "[lokazaTenpHas
¢ynkuus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudm uucna. CpoiicTBa orapudpma

63 Jlorapudm uucna. ColicTBa Jorapudpma

64 Jlorapudm uucna. CpoiicTBa norapupma

65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI

66 JlecATUYHBIE U HATypaJIbHBIC JIOTapH (MBI

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX
sorapupmbl

68 [TpeoOpa3oBanue BRIpaKEHNUN, COACPIKAIINX
Jorapu@msl

69 [IpeoOpa3oBaHue BbIpax)eHH, COepIKaLIIX
Jorapu@msl

70 Jlorapudpmuueckas pyHKIus, €€ CBOWCTBA U

rpaduk




Jlorapudpmuueckas pyHKuus, €€ CBOWCTBA U

71
rpadpux

79 Hcnons3oBanne rpaduka GyHKIIUN 15
pelIeHusl ypaBHEHU I

73 Hcnons3oBanue rpaduka GyHKIUN 715
pelIeHNs] ypaBHEHUM
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE
METO/Ibl pelIeHNUs Jorapu(PpMUUECKUX

74
ypaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE
METO/Ibl pelIeHUs Jorapu(pMUUECKUX

75
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/IbI pelIeHus JorapupMUIecKux

76
YpPaBHEHUU

77 PaBHOCUIIbHBIE TIEPEXObI B PELICHUH
norapu()MUYECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE IEPEXObI B PELIEHUU
Jorapu(PMUYECKUX YpaBHEHUM

79 KontponbHas padora: "Jlorapupmuueckas
¢dbynkuus. Jlorapudpmudeckue ypaBHeHus"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YKCIIOBOTO apryMeHTa

81 CuHycC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>XKHOCTb,

84 orpeziefieHue TPUTOHOMETPUUECKHUX (YHKITUI

YUCJIOBOTO apryMEHTa




85

Tpuronomerpuyeckas OKpyKHOCTb,
OIpeJieIeHue TPUTOHOMETPUUECKUX (QYHKIIUN
YHCIIOBOTO apryMeHTa

86

87

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

88

OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

89

90

91

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

[Ipeobpa3oBaHre TPUTOHOMETPUYECKUX
BBIPAYKEHU I
[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAYKEHU I

92

93

94

95

[Ipeobpa3oBaHe TPUTOHOMETPUUECKUX
BBIPAKCHUI

[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAYKECHU I

Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN

Pemenne TpUroHOMETpUYECKUX ypaBHEHUN

96

97

Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUN

Pemenne TpUroHOMETpUYECKUX ypaBHEHUI

98

99

Pemenne TpuroHoOMeTpU4ECKUX YpaBHEHUN

Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI

100

Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN

101

KonTponbnas pabora: "Tpuronomerpuueckue

BBIPAKEHUS U TPUTOHOMETPUUECKHE
ypaBHeHus"




[TocnenoBareabHOCTH, CIIOCOOBI 3a/TaHHS

102 nocieaoBarenbHocTel. Meron
MaTeMaTHYeCKON NHAYKIIUU
MOHOTOHHBIE U OTPAaHUYECHHBIC

103 moclie0BaTebHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmerndeckast Iporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoHeuHo yObIBarolasi reoMeTpuYecKas
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIei
reOMETPHUECKON IPOTrpeccuu

108 JIMHENHBIN U SKCIOHEHIHUAIIBHBIN pocT. Yncio
e. @opmyJia CI0KHBIX MPOLIEHTOB

109 JIuHENHbIN U SKCIOHEHIIUANIBHBIN pocT. Yncio
e. @opMyIa CII0KHBIX POLIEHTOB

110 Vcnonp30BaHue MPOTPECCHH IS PELICHUS
peanbHBIX 3a/1a4 IPUKIIAHOTO XapaKTepa

111 Kontponbnas pabdota: "[locinenoBarensHOCTH U
nporpeccun’

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIMIA

114 CaoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke

115 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha OTPE3KE

116 MeTtoa MHTEpPBaJIOB ISl PEIICHNS HEPABEHCTB

117 MeTto MHTEpPBaJIOB [UIsl PEIIEHNS HEPABEHCTB

118 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB




[TpumeHeHHne CBOWCTB HETIPEPBHIBHBIX (PYHKIUI

119 1
JUISL peIlieHus 3aa49

120 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITHI 1
JUTSL PEIlIeHUs 3324

121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH 1

122 Omnpenenenue, TeOMETPUICCKUN CMBICIT 1
MPOU3BOAHOMN

123 Omnpenenenue, GU3NISCKUN CMBICIT 1
MPOU3BOIHOMN

124 VYpaBHeHHE KacaTeIbHOU K TpaguKy HyHKIUN 1

125 VYpaBHeHHe KacaTenbHOU K rpaduky QyHKIUU 1

126 [Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKINH 1

127 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKINUN 1

128 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI

129 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMITO3HIINU ()yHKITHI

130 [IpousBoHAsS CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO M KOMITO3UIIUU (YHKITHI

131 Kontponbnas padota: "[IponsBoanas” 1 1

132 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuil: "YpaBHeHUs"

0000
133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1

3HaHui: "Oyakun"




134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 HroroBas koHTposabHas paboTa 1 1
136 HOBTOPGHI/IG, 00o01IeHne, cuCTeMaTH3aIHA 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYCHU S HEMPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKINU Ha OTpEe3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM JJIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (DYHKITUH.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o Gopmysne Horotona-JleliOHuna

29 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
iouaiel IioCKux Guryp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GYHKIHH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalOHAIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHUs
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHbBIX U JIOTapU(PMUIECKHX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTebHbIE U JorapudmMudeckue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJAMHATHOW TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus (GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
menbix uncen: HOJQ u HOK

89 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a/1a4 B eIbIX YUClIax

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 palOHaIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTeMaTUYECKUX MOJENIEH peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

HOCTpOCHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJIENIEH PeaIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

120 KonTponbnas pabora: "3amauu ¢
napaMerpamu’

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3anus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpEeHue, 0600IIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucteMaTtu3aus 3Hanui: "OyHxun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0IIEHNE, 1
cUcTeMaTH3aInsI 3HaHWH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
AnrebOpa u Hadasa MaTeMaTUYeCKOro aHanmu3a (B 2 gactsax), 11 kmacce/ Hacts 1:
Mopakosuu A.I'., Cemeno I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakuueit Mopakosuya A.I'., OOI111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«0I] MHEMO3HHA»

METOINYECKHUE MATEPHUAJIBI 1JI1 YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

SKnacc






