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IMNOACHUTEJIBHASA 3AIINCKA

VYueOHslii Kypc «Anrebpa W Hayala MaTeMaTHYECKOTO aHajN3a» SBISETCS
OJIHUM W3 Hanbojee 3HAYMMBIX B MpOrpamMMe CpeIHEro o0Iero odOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YyYCHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroil CTOPOHBI, (OPMHUPYET
JOTHYECKOe U aOCTPaKTHOE MBIIUICHUE O0ydYaloluXcs Ha YpPOBHE, HEOOXOIMMOM
JUI OCBOEHHUS MH(GOPMATUKU, OOIIECTBO3HAHNUS, UICTOPHH, CIOBECHOCTU U JIPYTUX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydaromiuecs OBIIaJI€BaOT
YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas GOpMyJIupyeT CBOU
JTOCTHKECHHSI B MATEeMaTH4IeCcKoil (hopme.

VY4eOHblif Kypc anreOpbl ¥ Hayal MAaTEMaTHYECKOTO aHadn3a 3aKJIaJbIBacT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3HUKH, XUMHUH, OWOJIOTHUH,
NOHUMAaHUSI OCHOBHBIX TEHJICHIIMMA Pa3BUTHS YKOHOMHUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh WX s JajbHeHIero o0pa3oBaHHUs U B
MOBCEIHEBHOM XuU3HHU. B TO ke Bpemsi oBnageHue aOCTPAKTHBIMU U JIOTHUECKU
CTPOTUMHU KOHCTPYKIMSIMU aJreOpbl M MaTeMaTHYeCKOTO aHalin3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKA3bIBAThH
YTBEPKACHUS C TMOMOIIBIO WHAYKIIMA U PAcCyKIaTh JNEAYKTHBHO, MCIOJIb30BaTh
0000I1IeHHEe W KOHKPETU3allMio, a0CTparupoBaHUE M aHAJOruw, (HopmMupyer
KpEaTUBHOE U KPUTHUYECKOE MBIIIICHHUE.

B xone usyuenus yuyeGHOro kypca «Anredpa M Hayajlla MaTeMaTH4E€CKOIrO
aHanu3a» 0O0ydYarouIuecs: MOJIy4yaloT HOBBIM OMNBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOSITENTFHOTO TOCTPOSHUSI MaTeMaTUYECKUX MOJIETICH pealbHBIX CUTYaIlUH,
UHTEPIPETAllUd  TONYYCHHBIX  PEUICHUH,  3HAKOMATCS €  NpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TMpHpOJAE, HAayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

VY4eOHbIii Kypc 00nanaeT 3HAYUTEIbHBIM BOCIUTATENBHBIM TMOTEHIIHAIIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4eOHBIM wmaTepuan, CHocOOCTBYIONIUN
(GOopMUPOBAaHHIO HAYYHOTO MHPOBO33PEHHs, TaK W Yepe3 CHeuuduky y4dyeOHOMH
NeSTeIbHOCTH, TpeOyloleld MNpOJOJKUTENbHONM  KOHUEHTpalud BHUMAaHMS,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IOJyYEHHbBIN
pe3yIbTar.

B ocnoBe wmetommkum oOydeHus anreOpe M HayalaM MaTeMaTHYeCKOTro
aHaAIN3a JISKUT JeATeIbHOCTHBIA TPUHITUI O0yYCHHSI.

B crpyktype yuebGHOro kypca «AnreOpa W Havalia MaTEMaTHYECKOTO
aHaJIM3a» BbIJCIICHBI CIEAYIOLINE COAepKaTeIbHO-METOUYEeCKue TuHuu: «Yucna
U BBIYUCIIEHU», «DyHKIMK U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hagana
MaTeMaTHUYeCcKoro aHanuza», «MHoXecTBa H JlorMKa». Bce ocHOBHBIE



COAEPKATEIbHO-METOAUYECKUE JIMHUM W3Yy4YalOoTCsd Ha MPOTHKEHUU [BYX JIET
oOydeHUs1 Ha YpPOBHE CpEAHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO JOIOJHSA
IpyT Apyra U IOCTEIIEHHO HACBIIIASCh HOBBIMM TEMaMU M pasnaesiamu. [[aHHBIN
y4eOHBIH KypC SIBISIETCA WHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJiep)KaHUEe HECKOJIbKMX MaTeMaTHYeCKMX JUCHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHs, MATEMATUYECKUN AHAIU3, TEOPUSA MHOXKECTB, MaTEMaTHYECKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecs OBJIaAeBalOT BcE Oolee
MIMPOKUM MAaTEMATHYECKUM ammapaTroM, Y HUX MOCIEI0BaTeIbHO (popMupyercs u
COBEpPULICHCTBYETCSI YMEHHE CTPOUTb MATEMATHYECKYI0 MOJEIb pEeajJbHOU
CUTyalluu, MIPUMEHATh 3HaHUs, NOJyYEHHBIE MIPU MU3yYEHUU Y4eOHOro Kypca, AJis
pEILIEHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHON MaTeMaTUYECKOM 3aJauu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CognepxaTenpbHO-METOANYECKAsT TUHUA «YUncma ¥ BBIYMCICHHUS» 3aBEPIIACT
(dopMupOBaHrE HABBIKOB MCIOJIb30BAaHUS JACHCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha YPOBHE OCHOBHOTO 0011ero oopasoBanusa. Ha ypoBHe cpenHero oouero
oOpa3oBaHMsl 0co0O€  BHUMaHuE yJjensercs (OPMUPOBAHUIO  HABBIKOB
palMOHAIIBHBIX BBIYMCIICHHUM, BKIIOYAIONIMX B CEOsl MCIOJNb30BAHUE PA3THYHBIX
dopM 3amucu 4ymcna, yMEHHE JAeNaTh MNPUKHUIKY, BBINOIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIE BBIpAXXEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYarollMMCsI MHOYKECTBA HATypalbHbIX, IEJbIX,
pallMOHANBHBIX U JICUCTBUTEIBHBIX  YHUCEN  JONOJIHAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIOM M3 JOTUX MHOXKECTB pacCcMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyecKue 3aJaud M OMNEepaluu: JeJICHHE Haleo,
ONEpUpPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIEJBIX YHCEN, OCOoOble CBOMCTBA
paloHaIbHBIX U UPPALMOHAIBHBIX YMCEN, apU(PMETUUYECKUE ONEepaluu, a TaKxKe
U3BJICYCHUE KOPHS HATYPAJIbHOM CTEIIEHM HAa MHOXKECTBE KOMIUJICKCHBIX 4YMCEIN.
braromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIIONb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMH HUX IIPUMEHEHMS IS PELICHUS Pas3IM4HBbIX 3a7ay
(GopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MAaTeMaTUKHM KaK HaykKu U €€ poju B
IOCTPOEHUU MOJIEIEN peaNbHOr0 MHUpPA, LIMPOKO MCIONb3YHOTCS 000OIIeHHE U
KOHKpETHU3aLUs.

JIunna «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCA HA TNPOTSIKEHHH BCETO
oOydeHUs1 Ha YPOBHE CpEIHEro oOlero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasnene IIporpamMmbl IIPeAyCMOTPEHO pEUICHUE COOTBETCTBYHOIIMX 3anad. B
pe3ysnbrate OOydaroluecss OBJIAJEBAIOT Pa3IMYHBIMM METOAAMM  PELICHHMS
palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHbIX, JOrapu(PMUYECKUX H
TPUIOHOMETPUYECKNX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkamux napamerpsl. IlomydeHHbIE yMEHHs IIMPOKO HCIOJB3YIOTCS IpU
UCCIIEJOBAaHUM (YHKIUH C TOMOIIbIO NPOU3BOJHOM, IPU PELIEHUU MPUKIAJIHbBIX



3a/1a4y ¥ 3a7]a4 Ha HAXOXKJEHUE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHast conepkaTelibHasi TIMHUS BKJIIOYAeT B ce0s Takke (OPMUPOBAHHE YMEHUMN
BBITIOJIHATL  pacu€Tel 1o  (Gopmynam, mpeoOpa3oBaHUsl  PAMOHATBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE BbIPAKEHUI,
colepKalux CTeneHHu U Jorapudmel. braromaps u3ydeHUI0 anreOpandeckoro
Marepuajga MPOUCXOAUT  JaJbHEWINEEe  pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0yYarommxcs, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHuid, pabOThl C  CHUMBOJBHBIMH  (QopmMamMu,  TOPEACTaBICHUS
3aKOHOMEpPHOCTEN M 3aBHCHMOCTEW B BHUJE DPABEHCTB M HEpaBEHCTB. AureOpa
npennaraetT d(PQeKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ[a4, HarJIsJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxaTtenbHO-MeTOANYECKAasT JUHUS «DyHKIMM W Tpadukuw» TECHO
NEeperieTaeTca C APYTMMH JIMHUSMH Y4eOHOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATEIbHOCTh U3YUEHUS MaTepuaiia. M3yueHrue cTeneHHou,
MO0Ka3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKIIHMA, UX CBOMCTB
u rpadukoB, ucnonab3oBaHue GYHKIUN I pPEelIeHUs 3ajad U3 APYTrux y4eOHBIX
IpPEAMETOB U PEATbHOM KU3HU TECHO CBA3AHO KAK C MAaTEeMAaTUYECKUM aHAIU30M,
TaK U C PEIICHHEM YpaBHEHUN W HepaBeHCTB. [Ipu 3TOM Ooibllloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXKaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HUCCJIEAOBATh IMOJIYYCHHbIC (YHKIHUU, CTPOUTH HX
rpaduku. MaTtepuan 3TON colepKaTeIbHOW JTMHUU HAIICJICH HAa PAa3BUTHUE YMEHUM
Y HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOi (opMe: aHATUTUYECKOH, rpaduueckoil u crmoBecHoil. Ero usydenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas JuHus «Hadana MareMarnueckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MATEMaTUYECKUX, TaK W MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX 00YyYaromuMcs, TaK KaK y HUX TMOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpadKu  CIOXKHBIX (YHKIUH, OMpeAeNsITh HMX HaAuWOOJbIINE W HAUMEHBIINE
3HAYE€HUs, BBIYUCIATH IUIOMATU (GUryp U 0OBEMBI TEN, HAXOAUTh CKOPOCTU H
yCKOpeHusi TpoiieccoB. JlaHHasi cojep:kaTeibHas JHHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH IOCTPOCHUSI MATEMATHYECKUX MOJIEJIE pealbHbIX CHUTYyalUi,
MO3BOJIAET HAXOJWTh HAWIYYIIEe pPEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHYECKUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBAaMHU MaTEMaTUYECKOTO
aHajau3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIONINXCST PE3yJIbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOUYECKasl JTHHUS « MHOXKECTBa U JIOTHKA» BKJIIOYAET B
ceOs IJIEMEHThl TEOpPUM MHOKECTB M MaTeMaTU4YecKou Joruku. TeopeTruko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC MIKOJIBLHOW MaTeMaTHKU
U TpeaiaraloT HauOoJiee YHUBEpCAJIbHBIM SI3bIK, OOBEIMHSAIONINI BCE pa3feibl
MaTeMaTUKH H €€ TPWIOKCHUN, OHM CBSI3bIBAIOT pa3HBIE MaTEMaTHYCCKUC
JUCIUIUITMHBI W WX TPWIOKEHUsS B eauHoe 1enoe. [lodTomy BakHO 1aTh
BO3MOXHOCTh OOydYarImeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTUKH W HMCIOJIB30BAaTh €ro /I BBIPAKEHUS CBOUX MBICIICH.
Jpyrum BaXXHBIM TPU3HAKOM MaTEMaTUKH Kak HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTb OOOCHOBAHMM U CJIEIOBAHHE OIpeaeIEHHBIM
OpaBWJiaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  3JIEMEHTaMHU
MaTEMaTUYECKON JIOTUKH CHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00y4Jaronuxcsi, To3BOJISIET UM CTPOUTH CBOU PACCYKJICHHSI HA OCHOBE JIOTMYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILIICHUS.

B yuebnom Kkypce «Anredpa W Hayalla MaTE€MaTUYECKOrO aHaJu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHMS, KOTOPHIC MPU3BAHBI
crocoO0CTBOBaTh (OPMHPOBAHUIO HABBIKOB TMOCTPOEHUS MOJIETIEH peambHBIX
CUTyallMii, HCCNEOBaHUS AITHUX MOJENEeH ¢ TMOMOIIBI0 ammapara aireOpsl u
MaTeMaTHYECKOTO aHalln3a, WHTEPIPETallMd MOJYYCHHBIX pe3yJabTaToB. Takue
3aJ]aHus BIUIETEHBI B KQXK/IBIM U3 pa3/ie]IOB MPOTrPaMMBbl, TOCKOIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCs IS PEHIeHUs TMPHUKIAAHBIX 3anad. [Ipu
pEIICHUH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJb30BaTh  AHAJIOTHIO, 0000ImaTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JHlestenbHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anrebpa u Hadana
MaTEMaTUYECKOTO aHATTU3ay.

Ha wusyuyenme yueOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Paunonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE NPOOH, MPOLICHTHI,
OeckoHeuHble mepuoanueckue apodu. Ilpumenenue apoOeit M HPOLEHTOB s
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3IMyHbIX OTPACIIEN 3HAHUU U PEaJIbHOW KU3HMU.

JleficTBUTENbHBIE YHKcla. PalMOHabHBIE W MPPALMOHAIBHBIE YHUCHA.
Apudmernueckue  omepalMu € JCWCTBUTENIbHBIMU  4YHMclIaMd.  Mojayiib
JNEHUCTBUTEIBHOTO YMCIIa U €ro cBoicTBa. [IpnOnmxE€HHbIE BHIYMCICHMS, TIPABUIIA
OKpPYTJIEHMS], IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uenbiM TnokazateneM. bunom Herotona. Hcnosb3zoBaHue
NOAXO0AsIIEeNH (POPMBI 3aMKUCH ACHUCTBUTENbHBIX YUCEN IJIsl PEUICHUS TPAKTUYECKHUX
3a/1a4 U MPECTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHON CTETICHH U €r0 CBOMCTBA.

CreneHp C panuoOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNENCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapu¢ma. J[lecsTuuHble W HaTypasbHbIE
J0rapu(pMBl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTaHI'€HC YUCIOBOIO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHUS M ypaBHEHMs-CleACTBUA. HepaBeHCTBO,
pelLIeHNEe HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS IENIbIX U APOOHO-pAIMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW IepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEIbIMU
koddpurnmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHM, COIEPIKALUX CTEIEHU U KOPHH.

HppannonanbHbie YpaBHEHHS. OcHOBHBIE METOJBI peneHus
UPPALMOHAIBHBIX YPAaBHEHUM.

[TokazarenbHble ypaBHEHUSA. OCHOBHBIE METOJBI PEIICHUS IOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeoGpa3oBanue BbIpaKeHUH, COAEPIKALIUX JTOTAPUPMBI.

Jlorapudmuueckue ypaBHEHUH. OCHOBHEIE METO/TBI pelIeHus
norapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUH. PellleHne TPUroHOMETpPUYECKUX YPABHEHU .



Pemenne cucrem JIMHENHBIX YpaBHEHMM. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHMI. OnpenenuTens MaTpUlbl 2X2, €ro TIeOMETPUYECKUH CMBICI H
CBOKCTBA, BBIUYHCIICHUE €T0 3HAYEHUS, TPUMEHEHUE ONPEACTUTENS I PEIICHUS
CHCTEMBI JIMHEHMHBIX YypaBHEHHU. PemieHne npukinagHbIX 3a7ad € MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHne IOCTPOCHHOM MOJEINA C
MIOMOIIBIO MATPHI] U ONIPEIETUTEIEH.

[TocTpoeHne MaTeMaTUYECKUX MOZENEN PEealbHOM CHUTyallMH C IOMOULIBIO
ypaBHEHH U HEpaBEeHCTB. lIpuMeHeHHe ypaBHEHHIl MU HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHbIX O0JacTel HAayKh M pealbHOU
KU3ZHU.

DyHKUMH U TPaPUKH

@Oyukius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYyHKIUU.
Komnosumms ¢ysxkuuid. I'paduk  QyHKIuU. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHui (yukuuu. Hymu Qynkiun.
[TpomexxyTku 3HaKoNoOCTOsSIHCTBA. UETHBIE M HEeUETHBIE PyHKIMU. [Tepuoandeckue
dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTU (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
dbynknuu. Hanbomnbiee n HauMeHbITee 3HaYeHUsT QYHKIIMHA HA POMEXKYTKE.

Jluneitnasi, kBajpaTuyHasi W ApOOHO-TUMHEHHAs (PYHKIMU. DJIEeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpadrKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTEIICHM C HATYPAaJIbHBIM ITI0KA3aTEJIEM.

[TokazatenbHas u jorapupmMuyeckas (YHKIMH, UX CBOMCTBA U TpaPUKU.
Ncnonb3oBanue rpa@ukoB GyHKIMM 715 pellieHUs YpaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpPEAEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEeHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTA B pEalbHBIX MPOLECCaxX U SBICHUSIX.
I'paduku peaibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajaimn3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHusl MOcieAoBaTelbHOCTEH. Meton
MaTeMaTH4eCKOM WHTyKIIHH. MoHOTOHHBIE u OTpaHUYCHHbIC
MOCJIeI0BATENbHOCTU. VICTOpHUST BOZHUKHOBEHUSI MAaT€MaTUYECKOrO0 aHalu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudpmernueckas U reoMeTpuueckasl mporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH reOMETpUYECKON
pOrpeccu. JINHENHBIA U 3KCIOHEHIMAIBHBIA pOoCcT. Uucno e. @opmyrna CI0KHbBIX
npoueHToB. Mcmnosb30BaHWE NPOTPECCHH JIA  PELICHUS peajbHbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HemnpepoiBHble GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (GyHKIMI HENpPEephIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB [JIsi PEUICHHUS HEpPaBEHCTB. lIpuMeHEHHE CBOWCTB HENPEPBIBHBIX
(GYHKIMHI 7151 perieHus 3aad.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeneHne, TeOMETPUIECKUN U
(bu3HUecKuil CMBICT TPOU3BOJAHON. Y paBHEHHUE KacaTeIbHOHN K TpaduKy QyHKIIUU.

[IpousBoanbie  dyeMeHTapHbIX  ¢GyHKOM.  [Ipoum3BomHass  CyMMBI,
MPOU3BEACHUS, YACTHOTO ¥ KOMIO3ULINKU (YHKITUH.

MHo:xecTBa U JIOTHUKA

MHOkeCTBO, oOnepauuu HaJ MHOXECTBAMH M HX CBOMCTBA. [lnarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO — ammapara s
ONMCAHUS PEATbHBIX MPOLECCOB W SBJICHUM, MPHU PEUICHUU 3a7ad M3 JPyTux
y4€OHBIX MPEAMETOB.

Onpenenenne, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KITACC

Yuciia 1 BBIYUCICHUSA

Hartypanbnbie u nensie yucna. [IpuMeHeHrne npU3HAKOB JEIMMOCTH LEbIX
gyucen, HauOonpmuid obmui nemurens (manee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anroputma EBkinaa 11 penieHus
3a/1a4 B LIEJIBIX YU CIIAX.

KommnekcHble uuncna. AnreOpauveckas M TpUTrOHOMeETpuUyeckas (HOpMbl
3aMucy KOMIUIEKCHOTO 4Hcna. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oil creneHun u3 KOMIUIEKCHOTO uucina. [IpumeHenue
KOMIUJIEKCHBIX YMCEN JIsl PeIIeHUs] (PU3NYECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHMsI U HEPABEHCTBA

CucremMa M COBOKYIIHOCTb YPAaBHEHH W HEpPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHUX  YpPAaBHEHHMH C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCcKuX HEPaBeHCTB.

OCHOBHBIE METOABl PEIICHUS] I[OKA3aTENbHBIX M  JOrapu(PMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PEHICHUS CHUCTEM M COBOKYMHOCTEW pallMOHAIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApaMETPaMHU.



[IpumeHeHnue  ypaBHEHUN, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/ad M3 pas3lIMYHBIX o0JacTel HayKd M pealbHOU
YKU3HU, HUHTEPIPETALNS IOJYYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPAPUKHU

I'padux xommosuruu Qyskuit. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHU W HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKUMHA [UIsI MCCIEAOBAaHUS IPOLIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HHMKAIOT IMPHU PEIICHUU 3aJlady U3 JAPYTHX y4ueOHBIX
MPEIMETOB U PEATBHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHajam3a

[IpumeneHnre MPOM3BOTHON K MCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxoxaeHue  HamOONbIIEr0o M HAUMEHbBIIErOo  3HAYEeHUMH
HENpepbIBHON (QYHKIIUU Ha OTPE3KE.

[IpumeHenne nTPOU3BOMHOM I HAXOXKACHUS HAWJIY4IlIErO pEIICHHS B
INPUKIAIHBIX 3a/1a4ax, Uil ONPENEIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (DOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3nasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxox1eHUs TepBOOOPA3HbIX.

WNurerpan. ['eomeTpuuecknii CMBICII MHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpaia mo ¢popmyie Heiorona-JleiOuura.

[Ipumenenne uHTerpajia Ajsi HAXOXKJIEHUS IUIOMIAJEH IJIOCKUX (Uryp u
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTtuyeckoe
MOJIEIMPOBAHUE pPEAJbHBIX IMPOLECCOB C NOMOLIBI Au(depeHIranbHbIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIEToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIlecTBa,  NPEJICTaBIEHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKUMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoUeayp TIpaxaaHckoro oOmiectBa (BbIOOpPBI, OMPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHA U Ha3HAYEHHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUSAM POCCUHMCKUX MAaTeMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTIXKEHMM B JAPYrMX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCUHCKOIro Hapoja, cpopMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUA, dTHUYECKOTO IMOBEICHMS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUM HAyKH M JEATENbHOCTbIO YYEHOrOo, OCO3HaHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYMUBOTO OYIyIIETro;

4) 3¢TeTHYECKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7ay, PEUIeHUH, pacCy ACHUI, BOCIPUUMYHUBOCTD
K MaT€MAaTHYECKUM acleKTaM pa3jiu4yHbIX BUJOB UCKYCCTBA;

5) pu3IeCKOro BOCIIUTAHUSA:

cOPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYeCKUE 3HAHUA B
MHTEpecax 3/10pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370POBbIO (3JI0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTJIbIXa, peryisipHas (pu3uyeckas aKTUBHOCTH), (PU3HUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHON E€ATEIBbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

FOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPUIOKCHHUSIMH, YMEHHE COBEpILIaTh OCO3HAHHBIM BBIOOP
Oyayueil mnpodeccun U peaar30BbIBaTb COOCTBEHHBbIE >KU3HEHHbBIE IIJIaHbI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
CaMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIIPABIECHHOCTH;

7) IK0JIOrH4e€CKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYphl, ITOHUMAHHE BIUSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATILHOU
cpenbl, OCO3HaAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MpobieM, OpUeHTAIUs
HAa TPUMEHEHHE MATEMAaTHYECKUX 3HAHUM IS pelieHus 3agady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH WX BO3MOXHBIX
MOCJICACTBUH ISl OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTEMaTUYECKOW HayKh Kak cdepbl UYeJIOBEUECKOW ESITeIIbHOCTH, JTAloB €&
pa3BUTUSA M 3HAYMMOCTH [IJI1 Pa3BUTUS UMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTE€MaTUKd W MaTEeMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIATh MNPOCKTHYID U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUYaJIbHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTebHBbIC YHUBEPCAJIbHBIC Y4eOHbIC 1eiiCTBUS

Ba3oBble Jioruyeckue AeiicTBUA:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBbIE MPHU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHATHUWA, OTHOLICHUH MEXIy MOHATHSIMH, (HOPMYIUPOBATH
oTnpesieNieHus MOHATUM, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(UKALINY,
OCHOBaHUs AJ11 0000IEHUS U CPAaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIPUHUMATh,  (OopMyJIuMpoBaTb U  NPeoOpa3oBBIBATh  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUUS
B (hakTax, JAHHBIX, HAOJIOJEHUSAX U YTBEPXKACHUSX, MpeularaTb KPUTEPUU AJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JienaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTHBHBIX YMO3AaKJIIOUYECHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbI€ U OT MPOTHUBHOTI'0), BBICTpanBaTh apryMEHTALIMIO, IPUBOUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHUS U BBIBOJIbI;

BbIOMpATh Ccrnocod pemeHus y4eOHOM 3aaaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢  y4&ToM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

UCIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT TMO3HAHUS,
bopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpodiieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOpMHpOBaTh THUMOTE3Y, apryMEHTHPOBATH
CBOIO [TO3UIINI0, MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOoro 00beKTa, BJICHUS, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSAMU, IPOLECCAMU;

CaMOCTOSITENIbHO (POPMYIUPOBaTH OOOOIICHHSI U BBIBOJBI MO pe3yibTaTaM
OpOBEAEHHOIO  HAONIOACHUS, HCCIENOBaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXXKHOE pa3BUTHE IpoIllecca, a TaKKe BbIIBUTATh
IPEANOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISBJISITh J€QUIUTHI MHPOPMALUH, JaHHBIX, HEOOXOIUMBIX NIl OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]a4H;

BbIOMpATh MH(DOPMALMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIIOB, aHAJTU3UPOBATh,
CHUCTEeMATHU3UPOBaTh U WHTEPIPETHPOBATh WHGOPMAIMIO PA3TUYHBIX BHUAOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3jIM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATh HaAEKHOCTD uH(popmanuu 1o CaMOCTOSATEIILHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIEe 1eHCTBUSA

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HesnsMu OOLIEHMs], SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOI TOYKY 3pEHHUS B
YCTHBIX M INHACBMEHHBIX TEKCTaX, /1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTarT;

B X0/€ 0OCYXJI€HHUS 33JaBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOIl TEMBI,
npobsieMbl, peuiaeMol 3aJauyd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pELICHUs], CONOCTAaBIATh CBOM CYXKIEHHUS C CYXKICHUAMM JPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh Pa3iM4Me€ M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PEUICHUS 3aa4yi, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpPATh (opmar BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryisiTuBHbIC YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUSA



Camoopranuzanus:

COCTaBJIATh IUIAH, aJITOPUTM PELLIEHUS 3aJa4yH, BIOMPATh CIOCO0 PELIEHUs C
y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJaJeTh  HABbIKAMU  IO3HABAaTEJIbHON  pediekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JEUCTBUI M MBICIUTENIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTpPOJS TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATa LEIU U YCIOBUSAM, OOBSICHITh IPUUHUHBI
JNOCTHKEHHS WIIH HEIOCTHIKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEIbHOCTD:

NOHUMAaTh U HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJIBbHON
paboOThl MNpU pelIeHHH Y4YeOHbIX 3aJad, NPUHUMATh L€lb COBMECTHOMU
JeSTeIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pPabOThI, pacHpenessTh
BUIBbl paboT, JOroBapuBaThCA, OOCYXAAaTh MpOIEcC U pe3yabTaT padoThl,
000011aTh MHCHHS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B IPyHNoOBBIX (opMax paboThl (00CykaAeHMS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M WHBIE), BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JECHCTBUSA C JPYTMMH 4YIEHAaMH KOMAaH]bl, OLICHUBAaTh
Ka4yecTBO CBOErO BKJIaJa B OOLIMH MPOAYKT IO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBHUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koHnmy oOyuenus B 10 kiacce oOyvaromuiics NOJYYHUT CIEAYIOLINE
OpeaIMEeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yucna v BIYUCTCHUA:

CBOOOJHO OIEpUPOBATh MNOHATHSAMHU: PALUMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPALUMOHAIBHOE YHCIO, MHOXECTBa
paLMOHANBHBIX U JEUCTBUTEIBHBIX YUCEI, MOIYJIb JCUCTBUTEIBLHOIO YHUCIIA;

OPUMEHSATh JpOoOM M TPOLEHTHI JUIsl PEIIeHUs] NPUKIAJAHBIX 3aJad U3
PAa3IUYHBIX OTPACJIEN 3HAHUN U PEATTbHOU KU3HU;

IPUMEHSATH NPUOIMKEHHBIE BBIYMCIEHUS, IPABUJIA OKPYTJIEHUS, IPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYUCICHUM;



CBOOOZIHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IEeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU IEHCTBUTENBHBIX YNCEN JJIS PEIICHUs
NIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

cBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CBOOO/IHO ONEPUPOBAThH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I1OKA3aTeleM;

CBOOOJHO OIEpPUPOBATH MOHATUSIMH: JIOrapudMm YHCa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTApU(DMBIL;

cBOOOZHO OMEpUPOBATh MOHITUSIMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHTEHC
YHUCJIOBOTO apryMEHTa;

OIEpUPOBATh MOHATHIMH: APKCUHYC, aPKKOCHHYC M apKTaHI'E€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMU-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHbIE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZIHO OIEpPUPOBATh MOHATUSAMU: MHOTOUIEH OT OJHOMW MEPEMEHHOM,
MHOTOUWIEH C LEeAbMH KO3 (UIMEHTaMH, KOPHM MHOTOYJIEHa, NIPUMEHATH
JIEJICHHE MHOTOWIEHA Ha MHOT'OYIEH ¢ OCTaTKOM, Teopemy besy u teopemy Buera
JUISl PELICHUS 3a/1a4;

cBOOOZHO OMEpUpOBaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHI,
MaTpulla, ONPENEIUTENb MaTpuipl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JUIsl BBIYUCIICHHUS €0 3HAa4yeHus,
IPUMEHSTh ONPEACIIUTENIN Ul PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAallMH C MOMOILIBIK) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MAaTPULl U ONPENEIINUTEIIEH,
MHTEPIPETUPOBATH NOJYYCHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMHM [UIsi TMpeoOpa3oBaHUs
BBIPAKCHUN;

BBINIOJIHATH NPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHUH, COAEPIKALLNX CTENEHH C
paLMOHAIIBHBIM I1I0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBA aorapudpmon TULSL npeoOpazoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPHPOBATH MOHATHSIMHU: HppAlUMOHAIbHBIC, MOKAa3aTeIbHbIE WU
aorapu(MUUYECKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PABHOCHIIBHBIX
IIEPEX0I0B WIIN OCYIIECTBIIAA IPOBEPKY KOPHEM;



OPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBbI Ul IPpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

CBOOOJHO  OINEPUPOBATH IOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOoAuMble (OpPMYNbl Uil  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKe anreOpbl, COCTABIIATH
BBIPAKEHUSI, YpaBHEHMs, HEPAaBEHCTBA IO YCJIOBHMIO 3aJaud, MCCIEI0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TpaGuKH:

CBOOOJTHO OMEpPUPOBATh MOHATUSMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKIIUH,
B3aUMHO OOpaTHble (PYyHKIMHM, Kommo3unus GyHKIUH, Tpaduk QyHKINH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpaukoB (PyHKIUI;

CBOOOJHO OINEpUPOBAaTh MOHATHSAMHU: O0JACTH ONPENEIEHUS U MHOMKECTBO
3HaYeHUHN QYHKIMH, HYJTU QYHKIUH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBATh TMOHATHUSAMHU: YETHbIE M HEYETHBIE (PYHKIIHH,
nepuoanyeckre (PyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMBI (YHKIMW, HauOoJblllee M HAaWMEHbIee 3HaueHWEe (YHKIUU Ha
IPOMEKYTKE;

CcBOOOJHO ONEpPUPOBATH MOHATUAMMU: CTENEHHAs QYHKIUS C HATYPAJIbHBIM U
LEJIBIM [OKa3aTeleM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJIbHBIM U LEIbIM
nokasaresieM, rpauk KOpHsS N-Ood CTeNeHH Kak (YHKIHMH OOpaTHOM CTENeHH C
HATypaJbHBIM OKa3aTeJeM;

ONEepUPOBATh TMOHATUAMM: JUHEIHAs, KBaJpaTU4YHAs U JIpOOHO-ITMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPaPHUKOB;

CBOOOZHO OIEpUpOBaTh MOHATHAMH: IOKa3aTelpHas M Jorapudmuueckas
(GyHKUMM, WX CBOMCTBA M rpaduKH, MCHOJB30BATh MX TpadUKH AJis pElIeHUs
YPaBHEHH;

CcBOOOZHO ONEpUpPOBaTh MOHATHUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
olpeziesieHue TPUTOHOMETPUUECKHUX (DYHKIIUMI YHCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JUIsE  UCCIENOBAaHMSI IMPOILIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ad U3 JPYTUX y4eOHBIX MPEIMETOB U pealbHOU
KHU3HU, BBIpXaTh (HOPMyJIaMH 3aBUCUMOCTH MEX/y BETUUMHAMU;

Hauyana maTeMaTH4ecKOro aHAJIM3a:

CBOOOZIHO ONEpUpOBaTh NOHATUAMM: apuMeTHyeckas M IeoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yObIBaroIIasi reoMeTpruuecKasl Iporpeccusi, IMHEHHbIN 1
AKCIMOHEHUUATBHBIN pOCT, (hOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJb30BaTh NPOrPECCUU JJIs PEIICHUs pealbHbIX 3aJad MpPUKIIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHIATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTpaHUYEHHBIC TOCIEI0BATEIILHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OCCKOHEYHO MAJTBIX;

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: HEMPEpPbIBHbIE (GYHKIUHA, TOYKHU
paspsiBa rpaduka QyHKIIMHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpepbIBHAs Ha OTPE3KeE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUM NIl pelIeHUs 3a/1a4;

CBOOOJTHO OIEpPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IMPOW3BOJHBIE
dbyHKIIMU, KacaTenbHas K Tpaduky QyHKIUY;

BBIYHCIIATH MTPOU3BOAHBIE CYMMBbI, TIPOU3BEIACHUS, YACTHOTO M KOMIIO3UIIUU
NBYX (YHKIIUH, 3HATh IPOU3BOIHBIE JJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOIb30BaTh T€OMETPUUECKUNH U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO  ONEpUpOBaTh  MOHATHUSIMU:  MHOXECTBO, OIEpaluyd  HaJ
MHOECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONKCaHUs PeaJbHbIX
MIPOLIECCOB U SIBJICHUMN, TIPY PEIICHUU 3a]1a4 U3 APYTHUX yUeOHBIX MPEAMETOB;

CBOOOJITHO OIEPUPOBATH TMOHATUSIMH: OIpPEJCICHUE, TEOpeMa, ypaBHEHHUE-
CJIEACTBUE, CBOMCTBO MAaTeMaTHYECKOT0 0OBEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHHS U HEPABEHCTBA.

K koHmy oOyuenus B 11 kjacce oO0yyaromuics MOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTAThl TI0 OTACIBbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTCHUSA

CBOOOJHO ONEpPUPOBATh TMOHSATUAMHU: HATypallbHOE U 1EJI0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
nensix yncena, HOJ[ u HOK nHaTypanbHBIX uncen sl penieHus 3aaad, IpUMEHsTh
anroput™ EBkinuna;

CBOOOJHO ONEpUpPOBATH TMOHITHEM OCTaTKa IO MOMYJI0, 3aIuChIBATh
HaTypaJIbHBIC YHCIIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCla B alreOpandyeckod u
TPUTOHOMETPHUUECKON (popMe, BBITOIHATH apu(PMETHUECKUE ONepalid C HUMU U
n300paxaTh Ha KOOPJAUHATHON MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO ONEPHUPOBATH TOHITHIMU: HppaAlMOHAIbHBIC, MOKa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh HMX pEIICEHUS C TOMOUIBIO
PaBHOCUJIBHBIX MEPEXOJIOB;

OCYILIECTBJIATh OTOOP KOpPHEW TNpU PEHICHUM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OMEpPUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEOOXOIUMbIe  (QOPMYJbI  JJIsI  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATHUSMH: CHCTEMAa U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, [TI0KA3aTEIbHBIX U
Jorapu(pmMUUYECcKUX YpaBHEHUN U HEPABEHCTB;

peuiarb palnroOHaIbHbIE, VMppalOHAIbHEIE, ITOKA3aTEIIbHBIE,
jgorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAep Kallre MOAYJIA U IapaMeTpBbl;

OPUMEHSTH TpaduuecKre METOAbI JAJI PEIIeHUs] YPaBHEHUN U HEPaBEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMHy;

MOJICIHPOBaTh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQ)KCHUSI, YPAaBHEHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 33/a4H,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM afmapara anreopsl,
MHTEPHPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT.

DYyHKUMU U TPaPuKH:

CTpOUTh TpadUKu KOMMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU ABYX (DYHKIIHIA;

CTPOUTh TeOMeTpUuYecKre o0pa3bl YpaBHEHMM U  HEPaBeHCTB Ha
KOOPJMHATHOU IIOCKOCTH;

CBOOOJHO OMEPHUPOBATH TMOHATUSIMU: TpapuKU TPUTOHOMETPUUECKUX
dynKImi;

OPUMEHATh (QYHKIMU I MOJEITUPOBAHUS M HUCCIECIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana MaTteMaTH4eCcKOro anajamsa:

WCIIOJIB30BATh MPOM3BOIHYIO JIJISl HCCICIOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HAXOJUTh HaOOJbIIEe U HAMMEHBIIIEE 3HAUCHUST (PYHKIIMU HEPEPHIBHOM Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJCHUS HAWIY4lIEero pEIICHUS B
NPUKJIAAHBIX, B TOM 4YHUCIE€ COUHUAIbHO-DKOHOMUYECKHMX, 3ajayax, i
OTpeNeNeHUs] CKOPOCTH M YCKOpPEHHUs Iporiecca, 3agaHHOro ¢GopMyson Wiu

rpaduKom;



CBOOOJTHO  ONEPHPOBATH TMOHATHSAMHU: TIEPBOOOpa3Has, OIpeAeIEHHbBIN
UHTErpaj, HAXOAWTh IEPBOOOpPA3HbIC AJIEMEHTAPHBIX (PYHKIUNA U BBIUUCIATH
uHterpan no gpopmysne Hetotona-JIeionuna;

HAXOJUTh TUTOMIAH TUIOCKUX (QUTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAJIA;

MMETh MPEACTABICHUE O MATEMAaTHYECKOM MOJICIIMPOBAHUM Ha IIPUMEPE
coctaBiieHus TuQdepeHITnaIbHBIX YPABHEHHUI;

peliaTh NPUKJIAIHBIE 3a7a4d, B TOM YHUCIIE COUHAIbHO-D’KOHOMHUYECKOTO U
(u3HUecKoro xapakrepa, CpeICTBaMU MaTeMaTHYECKOr0 aHaN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kouun4vecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmenoBanue pasjaeioB ¥ TeM (uudposrie)
n/n NPOrpaMMbl Bcero Kontpoapueie | Tpaxkruueckue o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
MHOK€eCTBO AEHUCTBUTENBHBIX YHCEIL.
) MHorounensl. PaninoHanbHbIe YpaBHEHHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUH
) Oynkuun U rpapuku. CreneHHas GyHKIMS ¢ 12 1
LIEJIbIM TIOKa3aTeNeM
3 Apudmernueckuii KOpeHb N-0il CTETICHHU. 15 |
HppanmonanbHble ypaBHEHUS
4 [okazarenpHas pyHknus. [lokasarenpHbie 10 |
YpaBHEHHUS
5 Jlorapudgmuueckas QyHKIUS. 13 1
Jlorapudmuyeckue ypaBHECHHS
6 TpUroHoMeTpUueCKNe BbIPAXKEHUS U ” |
yYpaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepoiBuble pynkuuu. [IponszBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 5 )
3HaHUI
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0




11 KITACC

KoJunyecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undgposbie)
Kontpoasnbie | IlpakTnyeckue
n/n NPOrpaMMsbI Bceero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
1 HccnenoBanue QpyHKIMIA ¢ TOMOIIBIO 2 1
MIPOU3BOHOM
2 [TepBooOpasHas u HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (DYHKITHA. 14 1
TpuronomeTpuueckue HepaBEeHCTBA
4 HppanmonanbHble, TOKa3aTeIbHbIE U 24 |
JorapuMuyecKrie HepaBeHCTBA
KommiiekcHele uncna 10 1
6 Harypainbnsle u niensie yucna 10 1
Cucrembl paMOHAIBHBIX, UPPALMOHAIBHBIX
7 MOKa3aTEeIbHBIX U JIOTAPHUPMUUECKUX 12 1
ypaBHEHUU
8 3amaun ¢ mapamMeTpaMu 16 1
9 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3aIUS 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBIE
No ara u(ppoBbIe
W Tema ypoxka Beero KonTpoabubie | IlpakTHueckue fllfiy'-[eﬂl/lﬂ zﬁlil;I;OBaTeJILHLIe
padoThbI padoThI pecypenI
) [[MHOkecTBO, onepauu HajJ MHOKECTBaAMHU )
U UX CBOMCTBa
2 Huarpammbl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO )
amnmapara JJisl pelIeHHs 3a71a9
Panmonaneublie yncina. OOBIKHOBEHHBIE U
4 JeCATUYHbIE POoOH, IPOLIEHTHI, 1
OCCKOHEUYHBIC TIEPHOAMICCKHE POOH
Pannonanbuelie yncna. OObIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIC TIEPUOANUECKHE JPOOH
6 [Ipumenenue aqpoOeit U MPOIEHTOB IS |
peueHust NpUKIaaHbIX 33134
7 [Ipumenenue npobeit 1 NPOLEHTOB IS )
pelieHust MPUKIAIHBIX 337124
2 [elictBurenbHble yncia. PanmonanbHble U 1
MppaLMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepanuu c |
JIEMCTBUTEIIbHBIMU YUCIIAMH
10 Mopynp J€MCTBUTEIBHOTO YHUCIIA U €T0 |

CBOWCTBA




11

[IpubnuxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IPUKHU]IKA U OLICHKA
pe3ysbTara BEIYUCICHAN

12

OCHOBHBIE METO/IbI PEILICHUS LENbIX U
JPOOHO-pallMOHAJIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE MCTOABI pCIICHUS LCIIbIX U
IpoOHO-pallMOHATBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcCHOBHBIE METO/BI PEILIEHUS LENBIX U
JIpoOHO-pALMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON EPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHoOrouIeHBI ¢ 1ETBIMA K0P PUITUCHTAMH.
Teopema Buera

17

Pemenne cucreM JIMHENWHBIX YPaBHEHUN

18

Pemienue cucrem TMHENHBIX YpaBHEHU

19

Marpuna cucTeMbl JINHEWHBIX YPAaBHEHH.
Onpenenurens MaTpuLbl 2X2, €ro
reOMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

20

Ornpenenurens MaTpuIlbl 2X2, €ro
T€OMETPUUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYECHUS

21

IIpuMeHeHue onpenenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPaBHCHUU




22

Pemenne npukiagHbIX 3a/1a4 C TOMOIIBIO
CHCTEMBI JINHEHHBIX YPaBHEHU

23

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUU

24

KonTponbHas pabota: "PannonanbHble
ypaBHEHHUs U HEpaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

@OynKnws, crocoOb 3a1aHus QYHKIUH.
B3anmuo obpartnbie pyHkimu. Kommosumms
byHKIUI

26

I'paduk pyHkumuu. dnemeHTapHbie
npeoOpa3zoBanus rpaduKoB PyHKITUN

27

OO6nactb ornpeaesieHust © MHOYKECTBO
3HayeHnd pyHkuuu. Hymm ¢pynknmn.
[TpomexyTKH 3HAK IMOCTOSTHCTBA

28

UéETHble 1 HEYETHBIE (PYHKITHH.
[lepuonnueckue ¢pynkumu. [IpomexyTku
MOHOTOHHOCTH ()yHKIIHU

29

MakcuMyMbl 1 MUHUMYMBI (DyHKIIUH.
Haubosnbiiee u HauMeHblIee 3HAYCHUE
(GYHKIMY Ha TPOMEKYTKE

30

Jluneiinas, kBaapaTuyHas U JpoOHO-
nuHenHas QyHKIIT

31

DIIeMEHTapHOE HCCIIEIOBAaHUE U
ocTpoeHue rpauKoB ATUX QYyHKIUN

32

DeMeHTapHOe UCCIeI0BaHuEe U
MOCTPOCHUE TPAPHUKOB ITHX (PYHKLIUH

33

CreneHsb ¢ LIETBIM ITOKa3aTeneM. buaom




Hrrotona

CreneHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunom

34 Hsrorona
CrenenHast GyHKIMS C HATypaIbHBIM U

35 eabIM IToKa3zaTreiaeM. E€ cBolcTBa 1
rpaduk

16 KonTtponbhas pabora: "CreneHnnas
¢byukaus. E€ coiictBa u rpaduk"

37 Apudmerndeckuit KOpeHb HATYPaTBLHON
CTEIIEHU U €ro CBOMCTBA

13 ApudmeTndecknii KOpeHb HaTyPaTbHOM
CTEIIEHU U €r0 CBOMCTBA

19 [IpeoOpazoBaHus YUCITOBBIX BHIPAKEHUH,
COJIepXaIIiX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YMCIOBBIX BHIPAKEHUH,
COAEpKAIINX CTENIEHU U KOPHU

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHUH,
COAEpKAIINX CTENIEHN U KOPHU
WppauronaneHble ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUN
HppauroHaneHble ypaBHeHUS. OCHOBHBIE

43 METO/IbI PEIICHUSI UPPALUOHATIBHBIX
ypaBHEHUH
Uppanmonansusie ypaBHeHUs1. OCHOBHBIE

44 METO/BbI PEIICHNS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUN




HAPPALMOHAIIBHBIX YPAaBHEHH

PaBHOCWIBHBIE ITEPEXO/IBbI B PELLIEHUN

46 UpPpaLMOHAIbHBIX YPaBHEHUM

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN
MPPALMOHATIBHBIX YPAaBHEHUN

43 PaBHOCUIIBHBIE IEPEXO/IbI B PELLICHUU
UPPALMOHAJIBHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTETeHN

49 KaK (YHKIIH 0OpaTHOW CTETICHH C
HaTypaJIbHbIM I1OKa3aTeleM
CoiicTBa u rpaduk KOpHS N-0if CTENeHU

50 Kak (YHKIIMH OOpaTHOM CTENICHH C
HaTypaJIbHbIM [10Ka3aTeleM
KoHnTtponbHas padora: "CBoiicTBa u rpadux

51 KOpHs n-0¥ creneHu. MppanuonansHbie
ypaBHeHuA"

5 Crenensb ¢ pallOHAIBHBIM I10KA3aTEIEM U
€€ CBOMCTBA

53 CreneHsp ¢ pallMOHAIbHBIM [TOKA3aTENEM U
€€ CBOMCTBA

54 CreneHs ¢ palMOHAJIbHBIM [IOKA3aTEIEM U
€€ CBOMCTBA

55 [TokazaTenpHas GyHKINS, €€ CBOWCTBA U
rpaduk

56 Wcnonb3oBanue rpaduka GyHKIMN A5
peueHust ypaBHEHUI

57 Hcnonb3oBanue rpaduka QyHKIUM 15

peuieHusl ypaBHEHU I




[TokazarensHbie ypaBHEeHUsS. OCHOBHBIE

58 METO/IbI PEIICHUS TOKa3aTeIbHBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUsS. OCHOBHbBIE

59 METO/IbI PELICHHSI IOKa3aTEIbHbIX 1
yYpaBHEHUN
[Toxa3zaTtenbHble ypaBHeHUS. OCHOBHBIE

y

60 METO/Ibl PEIIEHUS TOKa3aTEIbHbIX 1
ypaBHEHUH

61 KontponbHas padora: "I[lokazarenbHas 1
¢ynkuus. [TokazarenbHble ypaBHEHHS "

62 Jlorapudm uucna. CoiicTsa jgorapudpma 1

63 Jlorapugm uncna. CoiicTBa Jorapudpma 1

64 Jlorapudm uucna. CoiicTBa jorapudpma 1

65 €CATUYHBIE U HATYpaJIbHBIE JOTapU(MBbI 1

y

66 JlecaTuUHbIE U HaTypaJIbHBIE JTOTapH(pMbI 1

67 [Ipeo6pa3oBaHue BbIpaKeHUI, CoaepKaIuX i
norapupMbl

68 [Ipeobpa3oBanue BbIpaKeHUI, CoAEpKALLIUX |
aorapudmbl
[IpeoOpazoBaHue BBIpAKEHUH, COAECPIKALLIMX

69 ’ 1
J0rapuQmbl
Jlorapudmuueckass dyHKIUA, €€ CBOHCTBA U

70 ’ 1
rpaduk

71 Jlorapudmmueckas QyHKIuUS, €€ CBOWCTBA U |
rpadux

72 Hcnonb3oBanue rpaduka QyHKIUM U1 1




peneHusl ypaBHEHU I

Hcnonb3oBanue rpaduka QyHKIUH 115

73 pELICHHS YpAaBHEHHI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/IbI PEIIeHUs JTOrapu(PMUIECKUX
ypaBHEHUN
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIC

75 METO/Ibl PelIeHuUs JTorapupMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE

76 METO/1bl pelIeHUs Jorapu(PMUIECKUX
ypaBHEHUH

77 PaBHOCUIIBHBIE IEPEXO/IbI B PELLIEHUU
Jaorapu(pMUUECKUX YpaBHEHHM

7 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN
Jorapu(pMHUECKUX YpaBHEHUI

79 Kontponbnas pabora: "Jlorapuhmuueckas
¢dbyuknus. Jlorapudpmudeckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

21 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI€HC
YHCJIOBOI'O apryMeHTa

2 ApKCHHYC, apKKOCHUHYC U apKTaHI'€HC
YHUCJIOBOI'O apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHICIIOBOTO apryMeHTa

’4 Tpuronomerpruyeckas OKpyKHOCTb,

OMpPEACIICHUC TPUTOHOMCTPHUYCCKUX




(yHKIUI YKMCIOBOTrO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,

85 ONPEACIEHUE TPUTOHOMETPUUECKUX 1
(YHKIMI 9HUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX )
BbIpaKEHUI

o1 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKECHUMN

9 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPKCHUI

93 [Ipeobpa3oBaHyre TPUTrOHOMETPUUECKUX |
BBIpaKEHUI

94 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUI 1

95 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

96 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 1

97 Pemienue TpuroHOMETpUYECKUX YPaBHEHUI 1

98 Pemenune TpuroHoMeTpuuECKUX ypaBHEHUN 1

99 PelieHne TpuroHoMeTpUYECKUX YPAaBHEHHM 1

100 Pemenne TpUroHoMeTpUUECKUX YpaBHEHUI 1
KonrtponbHas pabora:

101 "TpPUrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE ypaBHEHUS"

102 ITocnenoBaTenBLHOCTH, CIIOCOOBI 3aJaHU 1




nocienoBaTebHocTer. MeTon
MaTeMaTHU4eCKOU WHTYyKIIHUH

MOHOTOHHBIC 1 OrpaHU4YCHHBIC

103 nocJieIoBaTeabHOCTH. VIcTopus ananu3za
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust

105 ['eomeTpuyeckas mporpeccus

106 BeckoneuHo yObIBaro1iasi reoMeTpuyeckast
nporpeccust

107 CymMma GeckoHEeUHO yObIBaroIei
TFE€OMETPUUYECKOH MPOTrPECCUH

108 JIMHEeHBIN ¥ SKCIOHEHIUAIBHBIN POCT.
Yucno e. DopMya ClI0KHBIX MPOIEHTOB

109 JIMHEHBIN U YKCIOHEHIUAJIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLUEHTOB

110 Hcnonp30Banue nporpeccuu s peleHus
peanbHBIX 3a/1a4 MPUKIAAHOTO XapakTepa

11 KoHnTtponbhas paboTa:
"[TocnenoBarenbHOCTH U TIporpeccun’”

112 HenpeprsiBHble GyHKINN 1 UX CBOICTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TpaUKOB
byHKIHI

114 CgoiicTBa (GyHKIMI HEPEPHIBHBIX Ha
OTpe3Ke

115 CoiicTBa (h)yHKIMIA HEPEPHIBHBIX HA

OTpe3Ke

116

Merton HHTCPBAJIOB JIAA pCHICHUSA




HEpPABEHCTB

MGTOI[ HHTCPBAJIOB JISA pCIICHUSA

117
HEPABEHCTB

118 Meroa UHTEpPBAJIOB ISl pELICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUH 1715 peeHus 3aaa4

120 IIpuMeHeHne CBOWCTB HEIPEPBIBHBIX
(GyHKIMN 1715 pelIeHus 3a1a4

121 [TepBas u BTOpas mpOU3BOAHBIE (PYHKIIHH

122 Ornpenenienne, reOMETPUUECKUI CMBICTT
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NUECKUI CMBICTT
MIPOU3BOAHOMN

124 YpaBHEHHE KacaTeIbHOM K TpaduKy
byHKIIUN

125 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIIN

OM3BOJIHBIE 3JIEMEHTAPHBIX (QYHKIUI
126 II y
OM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIINI

127 IT

128 [IpousBoHast CyMMbl, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIIO3ULIUU (PYHKIUH

129 [IponsBoHas CyMMBbI, IPOU3BEACHMUSI,
YaCTHOTO Y KOMITO3UIIMU (DyHKITHIA

130 [IpousBoagHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3ULIUU (DYyHKIIUH

131 Kontponbnas padota: "[IponsBognas”




132 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3aIUs 1
3HaHuit: "Oyukun"
134 Hrorosas koHTpoNbHAs paboTa 1 1
135 Wrorosas koHTposibHas paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CHCTEMATH3AIINAS 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KourpoJububie
Bcero P
padoThbI

IIpakTHyeckue
padoThI

JlaTa
H3ydeHust

DJIeKTPOHHBbIE
undposbie
o0pa3oBaTe/bHbIE

pecypcbl

[Ipumenenre npou3BOIHON K
UccieIoBaHui0 GYHKINI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeneHnne npou3BOIHON K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
nccaea0BaHuIo (PyHKIUH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM K
Hccae0BaHuIo0 (PYHKIUN Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne pOU3BOHOM K
WCCIIeIOBaHUIO (DYHKITMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[Ipumenenre npou3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

HaXO)KI[eHI/Ie HauOOJIBIIIErO U

HaMMCHBIICTO 3HAYCHU A HereprBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEMTPEPBIBHOU
(hyHKIMHM Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYEHUS HETIPEPHIBHOU
(GyHKIIUM Ha OTpe3Ke

10

Haxoxxnenne HanOobIero u
HAaMMEHBIIIETO 3HAUEHUSI HENPEPHIBHOMU
(GyHKINU Ha OTpe3Ke

11

Haxoxnenune HanOoupIIero u
HaMMEHBUIETO 3HAYCHUs HETIPEPhIBHOMN
(GyHKIMHK Ha OTpe3Ke

12

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPBIBHON
(GYHKIIMU Ha OTpE3Ke

13

[IpumeneHnne npou3BOTHOM JJIs
HAaXO0KJICHUS HAWJTy4IlIero PEIieHus B
MPUKJIATHBIX 3a/1a4ax

14

[IpuMeHeHne MpOU3BOJHOM IS
HaXO0X/ICHUS HAaWITy4IlEero pelieHus B
MIPUKIIAIHBIX 3a]ja4ax

15

[Ipumenenre npou3BOIHOM IS
ONPEAEIICHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOro GOpMYyJION UiTn
rpaduKoM

16

[Ipumenenre npou3BOIHON IS
OnpeJIeJICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHoro (OpMYJION HITH
rpaduKoM




17 Komnozunus ¢pyHkuit

18 Komnozunus GyHkuuit

19 Kommnozumus pyHkimit

20 I'eomerprueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW IIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOpJAMHATHOM IUIOCKOCTH

” Kontponbnas padota: "MccnenoBanue
(YHKIHH ¢ TOMOIIBIO TPOU3BOTHON"

2 [lepBooOpa3Has, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

24 IlepBooOpa3Hble 3MeMEHTApHBIX (YHKIIHA.
[IpaBuia HaX0XIECHHUS IEPBOOOPA3HBIX

)5 IlepBooOpa3Hble 3MeMEHTApHBIX (QYHKIHH.
[IpaBuna Hax0XI€HHs IEPBOOOPA3HBIX

26 Nuterpai. I'eoMeTpudecKuii CMBICI
UHTErpana

27 Brluucnenue onpenenéHHoro MHTerpana
o opmyine Hprorona-JleiiOuuma

)3 Brruncnenue onpenenéHHOro MHTErpana
o gopmyne Horotona-JleiiOnuna

79 [IpumeHeHne nHTerpana Juist HaXOXKACHUS
IO 1! TIIIOCKUX PUTyp

30 [IpumeHeHne nHTerpana Juist HaXOXKACHUS
00BEMOB T€OMETPUUYECKUX TEIl

31 [Tpumeps! perenuit uddepeHraIbHbIX

ypaBHEHUU




[Ipumeps! pemenuii AudpepeHnrnaIbHbIX

32 o
ypaBHEHUH
MaremaTtnueckoe MOAEITUPOBAHUE

33 peaIbHBIX MPOIIECCOB C MOMOIIBIO
T depeHIMaTbHBIX YpaBHEHUI

34 Konrponsnas pabora: "[leppooOpaznas u
uHTerpan”

15 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U IrpaduKu

36 Tpuronomerpuieckne GyHKINU, HX
CBOICcTBa U rpaduKu

37 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

13 Tpuronomerpudeckue GyHKINU, UX
CBOMCTBA U rpaduKu

19 Tpuronomerpuveckne GyHKINAN, HX
CBOMCTBA U rpauKu
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

40 YPAaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHIX

yYpaBHEHUH C OMOILBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

PewreHne TpUroHOMETPUYECKUX

44
HEPABEHCTB

45 Perienne TpUroHoMeTprUUECKuX
HEpPaBEHCTB

46 Pemrenne TpuroHOMeTpHUECKUX
HEpPaBEHCTB

47 Perienne TpUroHOMETpHUUECKUX
HEPABEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PEILICHHS
NOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEeILICHHS
MOKa3aTeIbHBIX HEPAaBEHCTB

5 OCHOBHBIE METO/IbI PELLICHHS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PETLICHHSI
norapu(pMHUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI peILICHHS
J0rapupMUUECKUX HEPABEHCTB

56 OCHOBHBIE METOIbI PEILICHUS




Jorapu(MUIECKUX HEPABEHCTB

OcHOBHBIC MCTOAbI pCHICHUS

> HppaLMOHAIIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pEILICHHS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METOIbI PELLICHUS
UppaloHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/BI PELLIEHUS
HppalMOHATIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppaloHAIbHBIX YPaBHEHUH
6 I'padmueckue MeToabl pemeHus
UppaloOHAIbHBIX YPaBHEHUH
63 I'paduueckue MeTOIBI peHICHUs
II0KA3aTENIbHBIX YPABHEHUIN
64 I'paduueckue MeTo bl peLIeHus
II0Ka3aTeIbHBIX HEPABEHCTB
65 I'papuueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUH
66 I'paduueckue MeTOIBI peLICHNUS
norapu(MUIECKIX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHus
JOrapu(pMHUECKUX HEPABEHCTB
I'papuueckue MeTo bl peLIeHus
68 NIOKa3aTeIbHbIX U JIOrapu(pMUUECKUX
ypaBHEHUU
69 I'paduueckre MeToabl pelIeHHs




MOKa3aTeIbHBIX U JOrapu(pMUIECKux
ypaBHEHUH

70

I'pacdmueckue MeToabl pemieHUsS
MOKA3aTeIbHBIX U JJOrapu(PMHISCKUX
HEPABCHCTB

71

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

72

Kontposnbnas padota: "MppanmoHaibHbie,
MOKa3aTeIbHbIC U JIOTapU(PMUIECKIE
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckas u
TpUTOHOMETpHUUYecKas (HOpMbI 3aMUCU
KOMIUJIEKCHOTO YHUCIIa

74

KommekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (HOpMbI 3aIUCU
KOMITIEKCHOTO YuCIIa

75

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMHU YHCIIAMHU

76

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCJIAMHU

77

N3006pakeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJIUHATHOMN TIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJMHATHOW IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILIEKCHOI'O YHCIIa

80

®opmyiia Myaspa. KopHu n-oii ctenenu u3




KOMIIJICKCHOT'O YHCJia

HpI/IMCHeHI/Ie KOMIIJICKCHBIX YHUCCII OJ14

81 pemeHust GU3MYECKNX U TeOMETPUIECKUX
3a1a4y

2 KonTponbnas pabota: "KoMmriiekcHbie
yucna"

83 Harypanbnbie u 1ienble ynucina

84 Harypaibnsle u niensie yucna

25 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEBIX YUCEIl

26 [IpumeHeHne MpU3HAKOB AETUMOCTU
LEJIbIX YUCel

27 [IpumeHeHne MPU3HAKOB AETUMOCTH
uensix yucen: HOJl u HOK

28 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix yncen: HOJl u HOK

29 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTU
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH

91 LeNBIX YuCell: anroput™ EBkinmnaa s
pelIeHns 3a1a4 B LIEIbIX YNCIaX

9 Kontposnbnas padota: "Teopust menbix
yucen"

93 Cucrema 1 COBOKYITHOCTb YpaBHEHUH.

PaBHOCHIBHBIE CHCTEMBI 1 CHCTEMBI-




CIIEZICTBUS

Cucrema ¥ COBOKYITHOCTh YpaBHEHUH.
94 PaBHOCHMIIBHEIE CUCTEMBI U CUCTEMBI-
CIIECTBUSI

OCHOBHEBIE MCTOAbI pCIICHUS CUCTEM U

95
COBOKYIMHOCTCHU pallMOHAJILHBIX YPABHCHUUN

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
96 COBOKYITHOCTEHN UppaIlMOHATBHBIX
ypaBHEHUI

OcHOBHBIE MCTOABI pCIICHUSA CUCTEM U
97 COBOKYIMHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUH

OcCHOBHEBIE MCTOABI pCHICHUSA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHU U

OCHOBHBIE METOJIBI PELLICHUS CUCTEM U
100 COBOKYIHOCTEH JIorapu(h)MUIeCcKux
YpaBHEHUU

[IpumeHeHne cucTeM K pelIeHuo
MaTeMaTHYeCKHX 3ajay U 3a7a4 u3

101 pa3nuyYHbIX 00JacTel HAyKU U pealbHON
YKU3HU, UHTEPIIPETAIUS TOJTYyYEHHBIX
pe3yabTaToOB

[IpuMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHYeCKHX 3ajau U 3a7a4 u3

102




pa3IMyYHbIX 00JacTel HayKu U peabHON
JKU3HU, MHTEPIPETaLUs OJyYEHHBIX
pe3yJIbTaToB

103

[IprMeHeHHEe HEPAaBEHCTB K PELICHUIO
MaTeMaTHUYECKHUX 3a/1a4 U 33]1a4 U3
pa3IuyYHbIX 00JacTel HAyKu U peabHON
JKU3HU, MTHTEPIPETALUs OJy4YEHHBIX
pe3yJIbTaToB

104

Kontponbnas pabdota: "Cucremsl
paIMoOHAIBHBIX, HPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIECKUX
ypaBHEHUI"

105

PanyoHanbeHbIE ypaBHEHHUS C TapaMeTpaMu

106

PanyonanbHble HEpaBEHCTBA €
napameTpamu

107

PanvoHaneHbIE CUCTEMBI € TapaMeTpamMu

108

WppannonansHble ypaBHEHNUS,
HEPaBEHCTBA C lTapaMeTpaMu

109

WppanuoHanbHble CUCTEMBI C
napameTpamu

110

[TokazaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

111

[lokazarenbHble CUCTEMBI C IApAMETPaMU

112

Jlorapudmuueckue ypaBHeHUS,
HEpaBEHCTBA C MapamMeTpaMu

113

JlorapupmMuueckne CUCTEMBI ¢
napameTpamu

114

TpuroHomeTpuuecKe ypaBHEHHUS C




rnapameTpamMu

115 TpuronomeTpruyeckue HEpaBEHCTBA C
napameTpamMu

Tpuronomerpuueckue CUCTEMBI C
napameTpamu

116

[TocTpoenue u uccneaoBaHue
MaTeMaTHYECKUX MOJIENIeN peabHbIX
CUTYalMi C TOMOIIbIO YPABHEHUH C
napameTpamu

117

[TocTpoenue u uccnegoBaHue
118 MaTEMaTHYCCKHUX MO)IGJ'I@?I PEaTIbHBIX
CUTYyallHi C MOMOIIBIO CUCTEM YPaBHEHUI

C mapameTpaMu

[TocTtpoenue u uccinegoBaHue
119 MaTeMaTHYECKUX MOJIENIeN peabHbIX
CUTYAaIMil C MOMOUIBIO CUCTEM YPaBHEHUN

C ImapaMeTpaMu

120 KonTponsnas padora: "3agauu c
napamerpamu”

121 [ToBTOpeHnue, 060061IeHNE,

cucTemarusauus 3HaHui: "YpaBHeHus"

[ToBTOpeHue, 0600mEH e,

122 He n
CUCTCMAaTHU3al g 3HAHUM YPaBHeHI/IH

[ToBTOpeHUEe, 06001IEHNE,
123 cUCTeMaTH3alusl 3HaHUM: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpeHnue, 06001IeHNE,
cucteMaruzaius 3Hanuii: "HepaBencrna"




[ToBTOpenue, o6o0IIEeHNE,

125 o " 1
cucreMaruzanus 3Hanui: "HepaBeHcTBa
126 [ToBTOpenue, 06001IEHNE, |
cucreMaruzanus 3Hanuii: "HepaBencrsa"
IToBTOpenue, 0000IEHNE
9 b
127 cucteMarusanus 3Hanuii: "[IponsBoanas u 1
e€ npumeHeHue"
IToBTOpeHue, 0600IIEHNE
9 b
128 cuctemaTtusanus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0mEeHNE,
129 cucrtemaTtusanus 3Hanuil: "[IpousBoaHas u 1
€€ nmpuMeHeHue"
[ToBTOpeHue, 06001IEHNE,
130 cuctemarusanus 3HaHuit: "MuTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, 06001IeHNE, 1
cucreMaru3aius 3Hanuit: "OyHkuun"
132 [ToBTOpEeHME, 0000IIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, o6o0mEeH e, 1
cuctemaTusanus 3Hanui: "OyHkuun"
134 Wrorosast kKoHTpoONIbHAsI paboTa 1 1
135 Hrorosas koHTpobHAs paboTa 1 1
136 [ToBTOpenue, o6o0IIEHKE, |
cucTeMaTH3aIys 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Marematuka: anreOpa U Hauajia MaTeMaTUYECKOT0 aHaIN3a, FEOMETPUSL.
Anrebpa v Havalla MaTeMaTuyeckoro ananusa, 11 knace/ Komsirun HO.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkiimonepHoe 00IIECTBO

«H3I[aT€JII>CTBO «HpOCBGHleHI/Ie»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

KuM

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

MynsTHMenna



