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INOACHUTEJIBHAS 3AIINCKA

VYueOHbIll Kypc «Anredbpa ¥ Hayajla MaTEMaTUYECKOTO aHallM3a» SIBIISACTCS
OJHUM M3 HauOoyiee 3HAUMMBIX B IPOrpaMMe€ CpEJHEro ooiero oOpa3zoBaHUs,
MOCKOJIbKY, C OAHOW CTOPOHBI, OH O0OECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YyUEHHUsI BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpoHbI, (hopMUpYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00Yy4aroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI MH(OPMATUKHU, OOUIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTH U JPYTUX
TUCIUIUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaoT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKu, KoTopas (QOpMYyJIHUpPYEeT CBOH
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VYyebHblli Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHaiu3a 3aKjajblBacT
OCHOBY [UJIsl YCIICIIHOTO OBJIaJICHUS 3aKOHAMHM (PU3MKH, XUMHUH, OHOJIOTHUH,
MMOHMMAHUS OCHOBHBIX TCHICHIIUHA Pa3BUTHS SKOHOMHUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalibHEHIIero oOpa3oBaHHsS U B
MOBCETHEBHOM JKU3HU. B TO K€ BpeMs oBlajieHue aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMH KOHCTPYKUUSIMHU aireOpbl M MaTeMaTHYECKOTO aHajiu3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKICHUSI C MOMOILBI0 MHIAYKLIHMHU U pacCyk AaTh AEAYKTUBHO, WCIIOIb30BaTh
0000IlIeHHEe W KOHKPETH3alMl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xone u3ydenus yueOHOro kypca «AnreOpa W Hadajga MaTeMaTHYE€CKOTO
aHanM3a» OOydYarolIMecsl MOJY4YaroT HOBBIM OMBIT PElleHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJIENIEH peajbHbIX CUTYaIUH,
UHTEpIpETAllMA  TOJYYEHHBIX  PELICHWH,  3HAKOMATCS €  [PUMEpPaMHU
MAaTeMaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE, HAyKEe M MCKYCCTBE, C
BBIJAIOIIMUMUCS MATEMATUYECKUMU OTKPBITUSIMHA U KX aBTOPaMHU.

VYyebHblli Kypc 001aaeT 3HAYUTENIbHBIM BOCHUTATEIbHBIM MOTEHIIMATIOM,
KOTOpBI peanu3yercs Kak uyepe3 Y4eOHbI MaTepuaj, CHocoOCTBYIOIIHI
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS, TaK U 4Yepe3 crheluuky ydeOHOU
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a IMOJTYyYECHHBIN PE3YNIbTaT.

B ocHoBe MeTonuku o0ydeHust anredpe U HayajlaM MaTeMaTHYeCKOro aHaIu3a
JICKUT ACSATEILHOCTHBIN MPUHIUI 00y4YEHUSs.

B cTpykType yuebHOro Kypca «Anredpa v Hayajia MaTeMaTHIEeCKOTO aHAITN3a)
BBIZICJICHBI  CIEAYIOLIME CONEPKATEIbHO-METONNYECKNE JUHUK: «Yucina u
BbIUKCIEHUS», «DyHKIMM U rpadukn», «YpaBHeHUs] U HEpaBeHCTBa», «Hauana
MareMaTU4ecKoro aHanmza», «MHOXecTBa U  Joruka». Bce OCHOBHbIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM W3Y4YarOTCs HA IMPOTSIKEHUHU [IBYX JIET



oO0yueHUs Ha YPOBHE CPEHET0 00IIero o0pa3oBaHmsl, €CTECTBEHHO JOTOIHSS IPYT
Jpyra U MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMH U pa3zesiaMu. JJaHHbIN yueOHBIH
KypC SIBJSIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEAWHSET B cede CoIepiKaHHe
HECKOJIbKUX MaTE€MaTUYeCKUX TUCHUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs,
MaTeMaTHIECKUIA aHAIN3, TSCOPUS MHOXKECTB, MaTeMaTH4decKast JJoruka u npyrue. [1o
Mepe TOTO Kak 00ydJarolniuecs: OBjIaJleBatoT BCE Oosiee MUPOKUM MaTEeMaTHYECKUM
anmaparoM, y HUX IMOCJIEI0BaTENbHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJCIb pPEalbHON CHUTYyallMH, MPUMCHSTHh 3HAHUA,
MOJIYYCHHBIE TIPU HM3YYEHUH YYEOHOro Kypca, IS PEIICHUS] CaMOCTOSTEIHHO
chOpMyIMPOBAaHHONH MaTeMaTHYECKOW 3aJaud, a 3aTeM WHTEPIPETHUPOBATH CBOU
OTBET.

CopepxaTtenpbHO-MeTOANYECKasT JMHUS «Yucna M BBIYMCIICHHS 3aBEpIIACT
(dopMUpOBaHUE HABBIKOB HMCIIOJIb30BAHMSI ICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOI'0 001Iero oopazoBanus. Ha ypoBHe cpennero o0uiero
oOpa3oBaHuss ocoboe BHUMaHHE yAedseTcs  (HOPMHPOBAHHIO  HABHIKOB
paITMOHATILHBIX BBIYMCIICHUN, BKIIOYAIOMIUX B CE0s MCIOJIB30BAHHUE PA3TUIHBIX
dbopM 3ammcw YWCla, YMEHHE JeliaTh MPUKHUIKY, BBITOIHATH NPUOIMHKEHHBIC
BBIUMCIICHUS, OLICHUBATh YHMCJIOBBIC BBIPXEHHS, pabOTaTh C MaTeMaTHUYECKUMU
KOHCTAHTaMHU. 3HAKOMBbIC OOYYaIOIHUMCS MHOXKECTBA HATypPaIbHBIX, IEJIBIX,
pallMOHANIBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS ~ MHO>KECTBOM
KOMITJICKCHBIX 4HCel. B KaxaoM W3 3THUX MHOXECTB paccMaTPHBAIOTCS
CBOMCTBEHHBIE €My crhenuduyuecKkre 3aJadyd U Olepaluu: JeJeHHe Haledo,
OTIEpPUPOBAHKME OCTAaTKAMH Ha MHOXXECTBE IIEJIbIX YHCEN, O0COOBbIe CBOMCTBa
paIMOHANILHBIX M UPPAlMOHAIBHBIX YHCEN, apu(PMETHUCCKUE ONEPAINH, a TaKKe
U3BJICYCHUE KOPHS HATypalIbHOW CTENMEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEIN.
bnaromapsi mociieqoBaTeIbHOMY PACIIUPEHHUIO Kpyra HCIOJIb3YEeMBIX YHCET |
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TMPUMEHEHHUS I PEIICHUS Pa3IMIHBIX 3a7ad
dbopMupyercsi mpeJcTaBIeHue O €IWHCTBE MATEeMaTUKH KaK HAyKd W €€ poJii B
TIOCTPOCHUU MOJIECNICH pealbHOTO MHpa, IIMPOKO HCIOIB3YIOTCS 0000IIeHNe |
KOHKPETH3aIIHS.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pEATM3yeTCs] Ha MPOTSIKEHUHM BCETO
o0y4yeHHs Ha YypOBHE CpeIHero oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
paznene IlporpaMmbl TPEeTyCMOTPEHO pEIICHHE COOTBETCTBYIOMIMX 3aaad. B
pe3ynbTrare OOydarliuecs OBIAJCBAIOT Pa3IUYHBIMM METOJIAMU  PEUICHHUS
paIMOHANILHBIX, HUPPAlMOHANBHBIX, IMOKa3aTeIbHBIX, JIOTAPUDMHUUCCKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUMN, HEPABEHCTB U CHUCTEM, a TaKXke 3ajad,
cofiepkamux TmapameTpbl. llodydeHHbIE YMEHHUS IITHUPOKO HWCIIONB3YIOTCS TIpU
UCCIIeIOBaHNN (DYHKIIMA C TIOMOIIBIO MTPOM3BOIHOM, MPU PEIICHUN TPHUKIATHBIX
3a/a4 M 3a/7a4 Ha HAXOXJICHHE HauOOJBIINX U HAMMEHBINUX 3HAYCHUN (PYHKITUH.



JlaHHas coneprkaTenbHas JIMHMS BKIIOYaeT B ceOs Takxke (pOpMUPOBAHUE YMEHUM
BBIIOJIHATE ~ pacuéTel 1O  ¢opMynaM, mpeoOpa3oBaHMsl  palMOHAIbHbIX,
MPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKK€ BBIPAKECHUU,
COZIepXKAalllUX CTENeHU M Jorapupmel. braromaps H3ydeHHIO anredpandeckoro
MaTepHasa MpoUCXOAUT JalbHeHIlIee pa3BUTUE AITOPUTMUYECKOTO U aDCTPAKTHOT O
MBILUIEHUS O0Y4aroIuXcsl, (POPMHUPYIOTCS HABBIKU JEIYKTUBHBIX PacCyKIEHUM,
paboTbl C CHUMBOJIBHBIMH (OpMamu, TMpEACTAaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEW B BHJI€ PAaBEHCTB U HEpaBEHCTB. AnreOpa npeiaraer 3hpeKTuBHbIE
UHCTPYMEHTBI JUIsl DPEIICHHs] MPaKTUYECKUX M E€CTECTBEHHO-HAay4YHbIX 3ajad,
HarJIsJHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAYKHU.

ConepxarenbHo-MeToauueckass JuHUS «DyHKIMU W TpaduK» TECHO
nepervieTaeTcs ¢ APYTMMH JIMHUSMU y4e€0HOro Kypca, MOCKOJIbKY B KakKOM-TO
CMBICIIE 3a4a€T NIOCJIEAOBATENILHOCTD N3YYCHUS MaTepuania. M3yyenue CTeneHHou,
MOKa3aTeNbHOM, TorapuMUUECKON U TPUTOHOMETPHUUECKUX (DYHKIIUN, UX CBOMCTB
U rpauKoB, UCHOIb30BaHUE (DYHKIUHI JUIsl pELICHUS 3a1ad U3 JAPYruxX y4eOHbIX
MPEIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KAK C MAaTEeMaTHYECKUM aHAIM30M,
TaKk U C PELICHUEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
yaensiercs (OpMUPOBAHUIO YMEHHUS BbIpaxkaTb (POpMYIaMH 3aBUCHUMOCTU MEXIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBAaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduxu. Matepuan 3Toi copepKaTeTbHON JIMHUY HAIIEJICH Ha Pa3BUTHE YMEHUH U
HABBIKOB, MTO3BOJISIOLIMX BbIPAXKATh 3aBUCUMOCTU MEX/1y BETMUMHAMU B Pa3IMUHOU
dbopMe: aHAIUTHYECKOH, rpaduuecKoil u clioBecHOM. Ero u3ydueHue crocoOcTByeT
Pa3BUTHUIO AITOPUTMHYECKOTO MBINIJICHUS, CIMOCOOHOCTH K OOOOIICHHWIO U
KOHKPETHU3allUU, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxatenbHas nuHus «Hadama maTreMaTH4ecKoro aHaiau3a» MO3BOJISIET
CYILLIECTBEHHO PACUIMPUTh KPyI KaK MaTeMaTH4YeCKHX, TaK W NPUKJIAJHBIX 33]ad,
JOCTYIHBIX OOYYAIOUIUMCS, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTb CTPOHTD
rpaduKl CIOXHBIX (YHKUUN, OMNpEAENsATh WX HauOoJbIINe W HAUMEHbIINE
3HAYEHUS], BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU M
YCKOpEHHsI TpoueccoB. JlaHHas coaepkaTeiabHas JIMHHUS OTKPBIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOCHMSI MAaTE€MaTHYECKMX MOJENEN pEealbHBbIX CUTYaLMi,
MO3BOJISIET HAXOAUTh HAWJTYUIEE PEIICHUE B MPUKIIAIHBIX, B TOM YHCJIE COLIMAIBHO -
SKOHOMHUYECKHUX, 3a/a4yax. 3HAaKOMCTBO C OCHOBAMHM MaTeMaTHUYECKOr0 aHaJIn3a
CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (GOPMaIbHO-TOIMUYECKOIO U KPEaTUBHOIO
MBIILJIEHUSI, (OPMUPOBAHUIO YMEHUM pacrno3HaBaThb NPOSBICHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs: y3HatoT O BBLIAIOIINUXCS
pe3ynbTarax, MOJYyYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKW KaK HayKH, U 00 HX
aBTOpax.



CopepxatenbHO-MeTOANYECKas! JTUHUS «MHOXKECTBa U JIOTUKa» BKIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB U MAaTEMaTHYEeCKOW JIOTUKHU. TeopeThko-
MHOXECTBEHHBIC MTPEACTABICHHUS TPOHU3BIBAIOT BECh KYPC IMIKOJIHbHOW MaTEeMAaTHKN
U TIpeajiaraloT HamOoJee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONIMI BCE Pa3ielibl
MaTeMaTUKH H ©€ TPUIOKCHUHA, OHHM CBS3BIBAIOT pa3HBIC MaTEMaTHUYCCKHE
JUCIUIUIMHBL W WX TPWIOKEHUS B enuHoe 1enoe. [loaTomy BaxkHO naTh
BO3MOXXHOCTh 00ydYaromemMycsi MOHHMaTh TEOPETHUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMCHHOW MaTEMaTHUKH M HCIIOJNB30BaTh €T0 JUISl BRIPAKEHUS CBOMX MBICIICH.
Jpyrum BaXHBIM TPU3HAKOM MAaTeMaTHKA KaK HAyKW CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpPOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
MpaBWJIaM  TOCTPOSHUS  JOKA3aTeIbCTB.  3HAKOMCTBO C  DJEMEHTaMU
MaTeMaTUYeCKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTUUECKOTO MBIILIICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (GOPMUPYET HABBIKA KPUTUUECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hauyajga MaTeMaTHYECKOTO aHAIMU3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOT'0 MOJCIMPOBAHUS, KOTOpPHIE TPHU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCICNOBAHMUS HSTUX MOJENEH C TMOMOINIbIO ammapara aireOpsl u
MaTeMaTHYeCKOr0 aHajin3a, WHTEPHpPETallid IONYYEHHBIX pPe3ylbTaToB. Takwe
3aJlaHus BIUIETEHBI B KK/IBIM U3 Pa3/IesiOB MPOrpaMMBbl, OCKOJIbKY BECh MaTepHall
y4e0HOr0 Kypca IIUPOKO HMCIONB3YeTCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pPEIIEHUH  PEaTbHBIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh ~ AHAJOTHIO, 0000maTh W  KOHKPETH3UPOBATH  IMpoOJeMy.
HestenpbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX —3a7ad
OpraHHu3yeTcs B IPOLECCe U3YUEHHS BCEX TeM y4yeOHOro Kypca «Anredpa u Hayana
MaTeMaTUYeCKOTO aHAJIM3a.

Ha wusyuenue yueOHOro kypca «Anredpa M Hauvaga MaTeMaTHYECKOro
aHanu3a» oTBoauTcs 272 vaca: B 10 kiacce — 136 gacos (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HECIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

PanmonanbHple ymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLEHTHI,
OeckOHEeuHble Tepuoauyeckue Aapoou. I[lpumenenue apoOel U MPOLUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JIEHCTBUTEIHHOTO YHUCIIa U ero cBorcTBa. [IpuOmmkEéHHbIE BHIYUCIECHUS, TTPaBUIIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. bunHom Hbrorona. Hcnonbs3oBaHue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM MU €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
Jorapu@msi.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U ApKTAaHI'E€HC YUCIIOBOI'0 apryMEHTaA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHeHHs. PaBHOCWIIBHBIE ypaBHEHUs M YpPaBHEHMA-CIEICTBUA. HepaBeHCTBO,
pElIeHNE HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorousensl ¢ neasiMu kodduiimeHTamu.
Teopema Buera.

[IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHUH, COJIEPKAIIUX CTEIIEHU U KOPHH.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIIBHBIX YPaBHEHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoBHBIE METO/IBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUM. OnpenenuTennb MaTpullbl 2 X2, €ro FTeOMETPUUECKUN CMBICH U CBOMCTBA,
BBIYMCJICHUE €r0 3HAYECHUS, NPUMEHEHUE OINPENECIUTENS Uil PEMICHUS CUCTEMBI
JUHEWHBIX ypaBHEHUW. PellleHne NpUKIAAHBIX 334a4 C IOMOIIBIO CHUCTEMBI
JMHEWHBIX ypaBHeHUU. VccienoBanne MoCTpOCHHON MOAEIN C MOMOIIBIO MaTPUIL
Y OIIPEACTIUTEIIEN.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IUIHBIX 00J1acTell HAyKU U pealIbHOM JKU3HHU.

DyHKUMH U rpaPuKU

Oynkuusa, crnocodbl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIUU.
Komnosunus Qynkuuii. I'padux ¢GyHKIHH. OiIeMEeHTapHblE MNpeoOpa3oBaHUS
rpaguKoB QyHKIIUHA.

Obnactb ompeseneHuss U MHOXKECTBO 3HaueHUi ¢yHkuuu. Hymu QyHkiumu.
[TpomexyTku 3HaKomoCcTosTHCTBA. UETHBIC M HeuéTHBIC QyHKIMU. [leprognyeckue
dbyrakiuu. [IpomexxyTku MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl U MHUHUMYMBI
dbynkuuu. Haubosnbliiiee 1 HaMeHblIlee 3HaYeHUs GYHKIIUA Ha TIPOMEXYTKE.

JluneitHasi, KBaapaTU4Has W APOOHO-TMHEHHAs (QYHKIHMH. DJIEMEHTapHOE
MCCJIEeI0BAHNE U MTOCTPOEHUE UX TPAPHUKOB.

CremnenHas (GyHKIMS ¢ HATYpaJIbHBIM U II€JIbIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHs N-0i CTENEHU KaK PyHKIIUU 00paTHOW CTENEHU
C HaTypaJIbHbIM IOKA3aTeJIEM.

[TokazarensHas u Jnorapudmuyeckas (YHKIMHA, WX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadgukoB GyHKIUN ISl peICHUS] YpAaBHEHUH.

TpuroHoMerpuueckass OKPYXKHOCTb, OIPEAECIEHUE TPUTOHOMETPHUUECKUX
(G YHKIMNA YUCIOBOTO apryMEHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCKOro aHajau3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCIEIOBaTEILHOCTEH. MeTon
MaTeMaTU4eCKOM HHAYKIIMA. MOHOTOHHBIE U OTpPAaHUYECHHBIE TIOCJIEI0BATEIIBHOCTH.
HcTopus BO3HMKHOBEHHMSI MAaTEMaTHYECKOTO aHaju3a KakK aHajm3a OECKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccuu. beckoneuyHo yObiBaromas
reomeTrpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccuu. JIMHENHbINA U 3KCIOHEHIHAIBHBIN pOCT. Hncio e. DopMyra CI0XKHBIX
IpOLEHTOB. MCIonb30BaHUE TMPOrpECCUM JUIsl PEUIEHUs PpPEANbHBIX 3a4ad
IPUKJIIAHOTO XapaKTepa.



HenpepbiBHble (QyHKIIMM W uX cBoMcTBa. Touyku paspbiBa. ACHUMIITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. [IpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
bu3MUecKuil CMBICT IPOM3BOHOMN. Y PaBHEHHUE KacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3ULIMK (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IIpuMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KVIACC

Yucia v BIYUCICHUSA

HatypanbHbie u uensie uncna. [[puMeHeHne Npu3HAKOB AEIUMOCTH IENbIX
yycen, HaumOonpimui oOmmi nemutend (ganee — HOJ[) u Hammenbiiee oOiee
kpaTtHoe (nanee — HOK), ocratkoB 1o moaysto, anroputMa EBkiuaa s pereHus
3a]1a4 B LEJbIX YUCTaX.

KommnekcHble uucna. AnreOpavyeckass W TpPUTOHOMETpUUECKass (POpPMBI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. KopHu N-oi cTreneHu M3 KOMIUIEKCHOrO uucia. [IpumeHeHune
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCHUIIbHBIE CHCTEMBI
U CUCTEMBI-CIIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKUX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIMHOCTEH palMOHAIbHBIX,
UPPaAIMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpuMeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX
3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JacTeil HAyKU U peaslbHOM KU3HU, HHTEPIPETaUs
MOJIyYEHHBIX PE3YyJIbTaTOB.

DOyHKIMU U TPAPUKHA

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckre mMeTonbl pelieHUs ypaBHEHHMM M HepaBeHCTB. [ 'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBHCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MPU PELICHUM 33Ja4 W3 JPYruxX Y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havana maTtemMaTH4ecKOro aHajau3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHre HanboIbIIero 1 HAMMEHbIIEro 3HaYeHU N HelpephIBHOM
(GYHKIIMHM Ha OTpPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIY4YIIEro pEIICHUs B
NPUKIAIHBIX 33Ja4ax, I ONpPENEJEHUs CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

HNuterpain. ['eomerpruuecknil CMbICI HHTErpaIa. Beraucienne onpeeéHHOro
uHTerpaia mo popmyne Hetorona-Jleitbuuiia.

[IpumeneHnue wHTErpana s HAXOXKACHHUS IUIOMIANEed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJIEJIMPOBAaHUE pealbHBIX TMPOLECCOB € MOMOUIbI0 AuddepeHInamIbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMN 00yUJaIOMIEerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOI0 O0IIECTBA, IPEICTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHHA, TIPOIEAYP
TPOKJIAHCKOTO  obOmiecTBa  (BBIOOpBI, ONpPOCHl W JIPyroe), yMEHHUE
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUU C UX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOPMUPOBAHHOCTh POCCHICKON TPAKIAHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MATEMaTUYE€CKOM IIKOJIbI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JTOCTHKEHUN HAYKU U ACSITEIbHOCTHIO YUEHOT0, OCOZHAHHUE JTUYHOTO
BKJIa/Ia B TOCTPOEHUE YCTOMYHUBOrO OYAYyIIEro;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHPY, BKJIIOUAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEpHOCTEN, 00BEKTOB, 33/1a4, PEIICHUM, pacCy ACHHUI, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM aclleKTaM Pa3jIu4YHbIX BUIOB HCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTU4YeCKUe 3HaHUS B
MHTEpecax 3I0pOBOIo U Oe301macHoro o0pasa Ku3HH, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXHUM 3aHITHU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYIdy, OCO3HAHME LEHHOCTH TPYAOJIOOUs, HHTEpeC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPHIOKEHHS MU, YMEHUE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHMIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU MPAKTUYECKUX 3a7a4 MaTeMaTH4E€CKOW HAIpPaBIECHH OCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
Ha TNPUMEHEHHE MAaTeMaTHUYeCKUX 3HAHWM JUIsi pelieHus 3agad B 00JacTH
OKpyXarouield cpepl, IUIAHHPOBAHME ITOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM IPAKTUKH, TOHUMAHUE MaTEMaTUYECKON
HAyKH Kak cepbl YeIOBEUECKON NeATETbHOCTH, 3TANOB € pa3BUTHUS U 3HAYUMOCTHU
JUISL pa3BUTHS LIUBUJIM3ALAN, OBJIAJICHUE SI3bIKOM MAaTEMATHKU U MaTEMaTH4YECKOU
KyJIbTYpPOU KaK CpEACTBOM IMO3HAHHSI MUPA, TOTOBHOCTH OCYLIECTBIIATH MPOEKTHYIO
1 UCCIEI0BATENbCKYIO NEATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUS

ba3oBble JJoruueckue 1eMcCTBUS:

BBIABJISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEMaTUYECKHX
OOBEKTOB, TOHSITUW, OTHOIICHHH MEXAy TMOHATHUSAMH, (HOPMYIHPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAHUS JJIs1 000OIIEHUS U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;

BOCIIpUHMMATh,  (HOpPMYyaMpoBaTh W  NPeoOpPa30BBHIBATH  CYKIICHUS:
yTBEPAUTEIbHBIC U OTPUIIATENIbHBIC, €IUHUYHBIC, YaCTHBIC U 0OIIIHUE, YCIIOBHBIE,

BBISBJISITh MAaTEMaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUMS
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEMN 1 MPOTUBOPEUMI;

JIeNIaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
VHAYKTUBHBIX YMO3AKIIFOUCHUN, YMO3AKJIFOUCHUM 110 aHAJIOTHH;

MMPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE U OT MPOTUBHOIO), BLICTPANBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXKJICHHS U BBIBO/IBI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB PEIICHUS, BRIONPATh HANO0JIEE TTOAXOSIINMN ¢ Y4ETOM CaMOCTOSITETHHO
BBIJICJICHHBIX KPUTEPUER).

ba3oBble ucciaenoBarejlbCcKkue AeMCTBHS:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEN0BATEILCKUM WHCTPYMEHT TMO3HAHUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIONEHUS, WCCIEAOBaHUS, OIEHUWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpMAIMY, JaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOMPOC U JIJI PEIICHUS 3a/1a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUJIOB U (HOpM
NPEICTABIICHUS,

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATH TpaduyecKH;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMHU H
oeJsiMu O6HICHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBORO TO‘-IKy 3peHI/I$I B YCTHBIX
U TIMCBMCHHBIX TEKCTaxX, JaBaTh IOSICHCHUS 110 XOAYy PEIICHUS 3aJlayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXXIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBl, peIIacMOM 3aJlayd, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha IIOWCK
pCH_ICHI/IH, COIIOCTABJIATH CBOH Cy)KI[eHI/IH C CY)KI[eHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
nayajora, OOHapy)KHBaTh pPa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTJIACHUs, CBOM BO3PAKCHUS,

HpCI[CTaBIISITB p€3yJ'IBTaTBI pCHICHI/ISI 3aaa4du, BKCHCpI/IMCHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOSATEIHHO BHIOMPATh (OpMAT BBHICTYIUICHUS C Y4YETOM 3ajad
TIpe3CHTAIIN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJISITh IJIaH, aJlTOPUTM pEIICHUS 3aJjauM, BIOUPATh CIIOCO0 pEIIeHUs ¢
y4€TOM UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTP 0J1b, SMOIHUOHAJILHBIA MHTEJLJICKT:

BJIQJICTh  HABBIKAMHU  TIO3HABATEIbHOM  pedieKCuM  Kak  OCO3HaAHUS
COBEPIIAEMBIX JCHCTBUNA U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIAAETh
crocobamMu CaMOINpPOBEPKH, CAMOKOHTPOJIA TMpollecca U pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1auH,
BHOCHUTb KOPPEKTHUBHI B JCSATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, IAHHBIX,
HaWJIEHHBIX OMHUOOK, BEISIBICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJbTaTa IEJIA U YCIOBUAM, OOBSICHSITH PUINHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MMOHMMATh U HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHAUBUAYAJTLHOU
paboThl TMpU pelieHuHW Y4YeOHBIX 3aJad, MOpPUHUMATHh IIeJIb  COBMECTHOM
JIESITEeNbHOCTH, TUTAHUPOBATh OPraHU3AlMI0 COBMECTHOM paboOThI, pacCHpeneNsiTh
BU/JIbI pa0OT, IOrOBapUBATHCS, 00CYXKIATh MPOIIECC U pe3yIbTaT paboThl, 00001IAThH
MHEHHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBBIE ITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh paOOThI U KOOPJAMHUPOBATH
CBOM JCHCTBHUSI C APYTUMU YJIE€HAMU KOMaH/Ibl, OLIEHUBATh KAU€CTBO CBOETO BKJIAJ1A
B OOmMI TPOAYKT MO KpUTEpUsSIM, CHOPMYIUPOBAHHBIM  Yy4aCTHUKAMU
B3aMMO/ICVICTBHSI.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kJjacce oOyJaromuiicss MOJYYHUT CIIEIYIOIINAE
MpeaIMETHBIE PE3yJbTaThl MO OTIACIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Yuca 1 BBIYUCTICHUS:

CBOOOJIHO ONEPUPOBATH TOHATUSAMH: PANMOHATIBHOE YHUCIO0, OECKOHEeUHas
nepuoguyeckas JapoOb, NPOLEHThl, HWPPALUOHATIBHOE YHUCIO, MHOXECTBA
palMoHaIbHBIX U IEUCTBUTEIBLHBIX YUCEN, MOYJIb IEUCTBUTEIHLHOTO YHUCIIA;

NPUMEHSATh JApOOM W TIPOLEHTHI ISl PEIICHUs] TPHUKIAJAHBIX 3a7ad U3
PA3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOMN KU3HU;

MPUMEHATh TPUOTMKEHHBIC BRIUMCIICHUS, PABUJIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



CBOOOJTHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAAIIYI0 (POPMY 3aIUCH AEHUCTBUTEIBHBIX YUCEI ISl PELLICHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJIHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJHO OMNEPUPOBATH MOHATHAMU: JIOTapu(pM YHCTIa, ECATUUYHBIE U
HaTypajbHbIEe JTOTapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHI'CHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIJIOBOT'O
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OMEPHPOBATh MOHATHUSMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIC YPABHEHUS U YPAaBHEHUS -CIICACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPaBEHCTB,;

CBOOOZHO OMNEPHUPOBATH IMOHATUAMHU: MHOTOWIEH OT OJHOW IEPEMEHHOM,
MHOTOYJIEH C LEJIBIMU KO3(ppUlIMeHTaMu, KOPHU MHOT'OWIEHA, IPUMEHSTH JeJICHUE
MHOI'OYJIEHA HAa MHOTOWIEH C OCTaTKOM, TeopeMy be3y m Teopemy Buera mis
peuieHus 3aaay;

CBOOOJHO OINEpUPOBaTH TMOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHMIA,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHUS,
OPUMEHATh ONPENECIUTENN U1 PELICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAallUH C IIOMOLIBIO CUCTEMBI JIMHEUHBIX YPaBHEHHUM,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
UHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJTHATH PE00OPA30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPKAIIUX CTEIIEHH C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKEHUN;

CBOOOJHO OIEPUPOBATh MOHATUSAMU: HpPpaLMOHAIIBHBIE, TOKa3aTeJIbHbIE U
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NIEPEXOI0B UJIN OCYIIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYIIBI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHUI;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKEHHUS, YpaBHEHMs, HEpPAaBEHCTBAa II0 YCIOBHUIO 3a/laud, WCCIEN0BATh
NOCTPOEHHBIE MOEIIM C UCIIOJIb30BAHUEM anmnapara aareOphl.

DyHKUUH U TPaPUKU:

CBOOOJHO OMEPUPOBATH MOHATUIMU: (PYHKLHMS, CIIOCOOBI 3a7aHus (PYHKIIUH,
B3aMMHO oOOpaTHble (QyHKIMH, KoMOo3uuus (GyHKIUH, rpaduk QyHKIUH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUIUU, HYIH (PYHKIHUU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA,

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MHUHUMYMBI (DYHKIMHM, HaumOOJblIEE W HaUMEHbLIEE 3HaueHHEe (QYHKUUM Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas! (QYHKIUS C HATYPaJbHBIM H
LEeJIbIM TOoKa3aTesieM, rpaduK CTENEeHHOM (YHKIMU C HaTypajJbHbIM M IEJIbIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(G YHKIMH, BBITIOTHATH 3JIEMEHTAPHOE NCCIICIOBAHUE U TTIOCTPOCHUE UX TPa(hUKOB;

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: IOKa3aTelbHAas W Jorapugpmuueckas
(yHKIMM, UX CBOWCTBA M TpauUKH, HUCIOJB30BaTh UX TpauKy Uil pelIeHUs
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYXHOCTD,
OIpeieJICHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Trpaduku (YHKIUNA IS WCCICNOBAHUS TPOIIECCOB U
3aBUCUMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB U PeabHOU
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccus, 0ECKOHEUHO yObIBarollas reOMEeTpUYecKas Mporpeccusi, TMHEHHbIA 1
HKCIIOHEHIMATIBHBIN pOCT, (OpMYyJia CII0XKHBIX IPOLEHTOB, UMETh MPEICTABICHHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOJIHO ONEPUPOBATh MOHATUSMHU: ITOCIIEA0BATEIBHOCTh, CLIOCOOBI 3aaHMsI
[OCJIEI0BAaTEIbHOCTEW, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHS MAaTeMaTHYeCKOro aHalu3a Kak aHalu3a
OECKOHEYHO MaJIBIX;

CBOOOTHO OMEpUPOBATH OHATUSIMHU: HETIPEPBIBHBIE (DYHKIIMH, TOUYKU Pa3phbiBa
rpaduka GyHKIIUHA, ACUMIITOTHI rpaduka GyHKIINH;

CBOOOJIHO OmNEpUpoBaTh MOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIA IS pEIICHHUSI 3a/1a4;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: TiepBas U BTOpass MPOU3BOJIHBIC
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIUUCIISITh MPOU3BOJHBIE CYMMBI, MTPOU3BEICHNUS, YaCTHOTO M KOMITO3UIIUU
IBYX (DYHKIIHM, 3HaTh MPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJb30BaTh T€OMETPUUECKUM M (U3NYECKUH CMBICI NPOU3BOIHON UIs
peleHus 3ajau.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMEpUPOBATH  MOHATHSIMHU:  MHOXECTBO, OIEpallUd  Haj
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JJis OMMCAaHUsI pealibHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7ad U3 IPYTUX YUeOHBIX MPEAMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: OIpeNeJeHUe, TEOpeMa, ypaBHEHHUE-
CIICZICTBHE, CBOWCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTeIhCTBO, PABHOCHIIBLHBIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT CIEAYIOIINE
IpeaMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hayajla MaTeMAaTUYECKOTO aHATN3a:

Yuciia ¥ BBIYUCTICHHSA:

CBOOOIHO OTIEPUPOBATH MOHATUSAMU: HATYPAJIbHOE U LIEI0E YUCIIO0, MHOXKECTBA
HATypaJIbHBIX U LIETBbIX YUCEI, UCIOIb30BATh MPU3HAKU JETMMOCTH LIEIbIX YHUCEN,
HOJl u HOK nHarypanbHbIX uucen i1 PELIeHMs 3a/1ad, MPUMEHATb alrOpUTM
EBxmnpa;

CBOOOJHO ONEpUPOBATH MOHATHEM OCTaTKa IO MOIYJIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJTHO OIEPHPOBATH MOHATHIMHU: KOMIUIEKCHOE YHCIO U MHOMECTBO
KOMIUIEKCHBIX YHCEJI, MPEICTaBIATh KOMIUIEKCHBIE YHCla B alreOpanyeckon u
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJTHO OIEPUPOBATh MOHATUSMU: HpPpPALMOHAIbHBIC, I1OKA3aTEIbHbIE U
AorapuMUYECKUe HEpPABEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PABHOCUJIbHBIX IIEPEXO0B;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
YpPaBHEHUS,

CBOOOJHO OIEpPUPOBaTh IMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoAumble  (GOpMyJbl  JJii  PEUICHUS] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PELLICHUS
CHUCTEMBI U COBOKYITHOCTEH PAaLlMOHAIBHBIX, UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

peuiarb panoHaIbHEIE, UppaLMOHAJIbHBIC, IIOKa3aTeIIbHBIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHATH TpadUyecKue METOMBI JIJIsl PeIIeHUs] ypaBHEHUI U HEPaBEHCTB, a
TaKKe 3a7a4 ¢ lIapaMeTpaMu;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKEHMs, YPAaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBbI [0 YCJIOBUIO 3a/ayM,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUEM armapara aireopsl,
VUHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpoUTh TpapuKd KOMHO3MIMH (YHKIUH C TOMOILBIO 3JIEMEHTapHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTPOUTH reOMeTpruUecKre 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh MOHATUAMM: TpapUKH TPUTOHOMETPHUUECKHUX
yHKLHMI;

OPUMEHATh (YHKIUM Ui MOJEIUPOBAHUS M HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJbllIee U HaUMEHbIIEE 3HAUYEHUS (PYHKIIMHU HENPEPHIBHONW Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIydIlEro peleHus B
IIPUKJIAJHBIX, B TOM YHCJIE COLIUAIBHO-D)KOHOMUYECKUX, 3a1a4ax, IS ONPEIEIICHUS
CKOPOCTH M YCKOPEHHUS Mpoliecca, 3aJaHHOro (GopmMysoi mim rpagukom;



CBOOOJTHO  OMEpPUPOBATH TMOHATHUSMHU: TEPBOOOpa3Has, ONpeneICHHBIN
UHTETpajl, HaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOIIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILBbIO MHTErPaa;

UMETh TPEJCTABICHUE O MaTeMaTHYECKOM MOJICIMPOBAHUN Ha TPUMEpe
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh MNPHUKIAJHbIE 337aud, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO M
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITN3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Kontposasbnbie | IlpakTnueckue
n/n NporpaMmel Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
MHOX€CTBO IEMCTBUTEIBHBIX YUCEIL.
MHorousiensl. PalinoHaibHbIE YpaBHEHUS U bubmuorexa [JOK
1 . 24 1
HepaBeHCTBA. CUCTEMbI JIMHEWHBIX https://m.edsoo.ru/1568aba3
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUS ¢ 12 1 bubmuoreka LIOK
LIEJIBIM T10Ka3aTesIeEM https://m.edsoo.ru/1568aba3
3 ApudMeTHuecKnii KOpeHb N-0l CTEICHH. 15 1 bubmmorexa [IOK
HppanuoHansHble ypaBHEHUS https://m.edso0.ru/1568aba3
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1 bubmmorexa [IOK
YpaBHEHMS https://m.edso0.ru/1568aba3
5 Jlorapudmuyeckas HyHKIHSL. 18 1 bubmmorexa LIOK
Jlorapudmuyeckrue ypaBHEHHUS https://m.edsoo.ru/1568aba3
5 TpuroHoMeTpruYecKre BEIpaXeHUs U 99 1 bubmmorexa [IOK
ypaBHEHUS https://m.edso00.ru/1568aba3
bubmioreka [IOK
7 IT 10 1
OCHCAOBATEIBHOCTI 1 Hporpeccit https://m.edso0.ru/1568aba3
bubmioreka [IOK
8 H T 20 1
etipepeiiibie Gymicuii. Hponspoaias https://m.edsoo.ru/1568aba3
9 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIUS 5 5 bu6moreka [JOK
3HaHUHI https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KUIACC

KosauyecTBo yacos DJIeKTPOHHBIE
No HaunMeHoBaHue pa3ieioB U TeM (uudpossbie)
Konrtpoasnsbie | IlpakTnueckue
n/n NpOrpamMMsl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcesl
1 HccnenoBanue GyHKITUH € TOMOIIBIO 29 1 bubmotexa [JOK
MIPOU3BOIHOM https://m.edsoo.ru/1568aba3
bubmioreka [IOK
2 II 12 1
epBOOOpasHAs H HATErpalL https://m.edsoo.ru/1568aba3
3 I'paduku TpuroHomeTpuyecKux GyHKIHH. 14 1 bu6mmorexa IIOK
Tpuronomerpuyeckrue HepaBeHCTBA https://m.edsoo.ru/1568aba3
4 UppanuonansHblie, oKa3aTeJIbHbIE U 24 1 bubmmoreka [IOK
norapu(MUYECKUE HEPaBEHCTBA https://m.edsoo.ru/1568aba3
bu6mmoreka [JOK
5 K 10 1
OMILICKCHBIC HHETA https://m.edso00.ru/1568aba3
bu6moreka [JOK
6 H 10 1
ATYPAIGHBIC H HEHIE HHea https://m.edsoo.ru/1568aba3
CucreMbl paluoOHAIBHBIX, HPPAIIMOHATBHBIX bubmorexa IJOK
7 MOKa3aTeNbHBIX U JIOrapr GMUIECKHX 12 1 https://m.edsoo.ru/1568aba3
ypaBHEHUI https://sdamgia.ru/
bubmioreka [IOK
8 3 16 1
VI © HapaneTpamit https://m.edso0.ru/1568aba3
bu6mmnoreka [JOK
9 HOBTOPCHI/IG, 0000I11IeHEe, CHUCTEMATH3AIIHS 16 5 https://m.edso0.ru/1568aba3
SHaHHH https://sdamgia.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://sdamgia.ru/
https://m.edsoo.ru/1568aba3
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoauuecTBO 4acos
Tema ypoka Konrpoabnsie | IIpakTuyeckue
n/n Bcero
padoThI padoThI
MHOXecTBO, Onepalui HaJ MHOKECTBAMU U UX CBOMCTBA
Huarpammsl Ditnepa-Benna
3 [IpuMeHeHne TeOpETUKO-MHOXKECTBEHHOT O allnapara JiJisi peieHus 1
3a1a4
4 Pannonansabie ynciaa. OOBIKHOBEHHBIC U AECATHYHBIC APOOH, 1
MPOLICHTHI, 0ECKOHEUHBIE MIEPHOANIECKUE TPOOH
5 Pannonanpabie yncna. OOBIKHOBEHHBIC U AECATHYHBIC APOOH, 1
MPOIICHTHI, 0ECKOHCUHBIE MIEPHOIUIECKUEC TPOOH
6 [Ipumenenue apobOeit 1 MPOIEHTOB IS PEIICHHs] TIPUKIIAIHBIX 33124 1
7 [Mpumenenue npoOeit ¥ MPOLICHTOB JIJIsl PEIICHIS PUKIIATHBIX 3a]1a4 1
8 JleiicTBUTENBHBIC YnCa. PalimoHansHbple M UPpallMOHAIBLHBIE YHCTIA 1
9 ApudmeTrueckue onepanuu ¢ 1eiCTBUTEIbHBIMUA YUCIAMHU 1
10 Monynb 1eCTBUTEIBHOIO YHCIIa  €T0 CBOMCTBA 1
1 [TpubnmxEHHbIC BRIYMCICHUS, TPABUIIA OKPYTJICHUS], TPUKHUJIKA U 1
OLICHKA pe3yJIbTaTa BBIYMCICHUM
12 OCHOBHBIC METO/IbI PEUICHUS IEIIBIX U IPOOHO-pAIlMOHAIBHBIX 1
YpaBHEHUN U HEPABEHCTB
13 OCHOBHBIE METO/IBI PEHICHUS IEJIBIX U IPOOHO-PAIMOHAITBHBIX 1
YPaBHEHMI U HEPABEHCTB
14 OCHOBHBIE METO/IBI PEIICHUS IEJIBIX U IPOOHO-pAIMOHATBHBIX 1

ypaBHeHI/Iﬁ H HCPABCHCTB




MHoro4eHsl 0T OHOW ITEpEMEHHOM. [elenne MHOrowieHa Ha

15 MHOTOUJIEH ¢ ocTaTkoM. Teopema bezy

16 MHorou4seHsl ¢ nenasiMu ko3 unuenramu. Teopema Buera

17 Pemenue cucrem NMMHENHBIX ypaBHEHUI

18 Pelrenne cucremM JMHEUHBIX YPAaBHEHUM
Martpuna cucTeMbl JIMHEHHBIX ypaBHEHUM. OnpeaenuTens MaTpUIlbl

19 2x2, ero reoMeTpUYEeCKHIl CMBICII U CBOMCTBA; BHIYUCIICHHUE €T0
3HaYEHUS

20 Onpenenurens MaTpuLbl 2X2, €70 T€OMETPUUECKUN CMBICI U CBOWCTBA;
BBIUMCIICHUE €r0 3HA4CHHUS

21 [IpumeneHue onpenenuTeis 1 pelIeHNs CUCTEMbI JIMHEHHBIX
YpaBHEHHI

99 Pemenue npukiagHeIX 3a7a4 ¢ IOMOIIBIO CUCTEMbI TMHEUHBIX
ypaBHEHUM

93 Pemenue mpukiIagHbIX 3a7a4 C OMOIIBIO CUCTEMbI JTMHEWHBIX
YpaBHEHHI

24 KonTtponbeHas pabora: "PanuoHanbHble ypaBHEHUS! M HEPaBEHCTBA.
Cucrembl TMHEWHBIX ypaBHEHUI"

o5 OyHK1MsA, c1ocoObl 3a1auus pyHKIMU. B3anMHo 06paTHbie QyHKINU.
Komnozunus GyHkimii

26 I'paduk pyHkMu. DneMeHTapHble MpeoOpa3oBaHus rpaguKoB QYHKIMM

97 OO6nacth onpeznesneHus 1 MHOXKECTBO 3HaueHUH GpyHkuuu. Hymu
¢yHkuuu. [IpoMexyTku 3HaK IOCTOSTHCTBA

28 Yérnbpie n HeuéTHbIe QyHKIMH. [Tepuoandeckue pynkuun. [IpoMexyTku
MOHOTOHHOCTH (YHKIIUU

29 MaxkcumyMbl 1 MUHUMYMBI pyHKIMU. HanOosnblee n HauMeHblee
3HaueHue PyHKIUU Ha TPOMEXKYTKE

30 Jluneiinasi, KBagpaTUIHasi U JPOOHO-THHEHHAs QYHKIIUU

31 DneMeHTapHOoe UCCIEOBAHNE U TIOCTPOECHUE TPAPHUKOB ITUX PYHKIIMHA




32

DneMeHTapHOe UCCIIEJOBAHUE U TIOCTPOEHUE TPaPUKOB ITUX PYHKIIMH

33 Crernesb ¢ HelibIM nokasareiieM. buaom Herotona 1

34 Crenenb ¢ 1enbM nokazarteneM. bunom HeroToHa

35 CrenenHast yHKIHS ¢ HATYpaJIbHBIM U IENbIM MMoKa3aTesneM. Eé 1
CBOMCTBa U rpaduk

36 Kontponbhas pabora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpaduk" 1

37 ApudmeTnueckuit KOpeHb HATypaJbHOM CTENEHH U €r0 CBOICTBa

38 ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBa 1

39 ITpeoGpa3oBaHus YMCIOBBIX BEIPAXKEHUH, COJEPHKAIMX CTEIIEHU U 1
KOPHH

40 [Ipeobpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COAEPKAIINX CTEIIEHU U 1
KOpHU

41 [TpeoOpa3oBaHMsI YMCIOBBIX BEIPAKCHHM, COACPIKAIINX CTCIICHU U 1
KOPHHU

42 Wppanmonanbasie ypaBHeHUS. OCHOBHBIE METO/IbI pEIICHUS 1
UppalnoHaIbHbIX YpaBHEHUN

43 WppanunonanbHblie ypaBHeHUS. OCHOBHBIE METO/IbI PELICHHUS 1
MppaLMOHANIBHBIX YPaBHEHUH

44 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUs 1
UppalMOHAJIbHBIX YPaBHEHUI

45 PaBHOCUIIBHBIE ITEPEXOMBI B PELICHUH HPPALMOHAIBHBIX YPaBHEHHUU 1

46 PaBHOCHIIBHBIE TIEPEXO/bI B PEIICHUH UPPALMOHAIBHBIX ypaBHEHUN 1

47 PaBHOCHIIBHBIE TEPEXO/BI B PELICHHH HPPALMOHAIBHBIX YPaBHEHUU 1

48 PaBHOCHIIbHBIE TIEPEXOABI B PEIICHUH UPPALMOHAIBHBIX YPAaBHEHUH 1

49 CaoiicTBa 1 rpaduk KOpHs N-0if cTerneHu Kak QyHKIUU 00paTHOM 1
CTEIIEHH C HaTypaJbHBIM MTOKa3aTeIeM

50 CaoiicTBa 1 rpaduk KOpHs N-0if cTerneHu Kak QyHKIUU 00paTHOM 1

CTCIICHHU C HATYPAJIbHBIM I1OKa3aTCJIICM




KonTtponwsnas pabora: "CpoiictBa u rpaduk KOpHS N-0il CTENeHHU.

>1 Hppanmonansubie ypaBHeHUs" 1
52 CrerieHb ¢ paliMoHaJIbHBIM MTOKa3aTeNIeM U €€ CBOMCTBA 1
53 CrerneHb ¢ pallMOHAJIBHBIM MTOKa3aTeNeM U €€ CBOMCTBA 1
54 CrereHb ¢ paliMoOHAJIBHBIM MTOKA3aTeIeM U €€ CBOMCTBA 1
95 ITokazarenbHas (pyHKIUs, €€ CBOWCTBA U TpaduK 1
56 Hcnonbs3zoBanue rpaduka GyHKIUU A7 pelIeHHs] ypaBHEHUN 1
S7 Hcnonbs3zoBanue rpapuka GyHKIUYU 17 peLIeHUs] ypaBHEHUN 1
58 IToka3zarenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHUS 1
II0Ka3aTeNbHbIX YPaBHEHUI
59 [TokazarenpHble ypaBHEHH. OCHOBHBIE METOJIBI PEILICHHS 1
MOKA3aTeNbHBIX YPABHEHUI
50 IToka3zarenbHble ypaBHEeHHsI. OCHOBHBIC METO/IbI PEILICHHS 1
MOKa3aTeNbHBIX YPaBHEHUN
61 Kontponbshas pabota: "Iloka3zatenbHas Gynkuus. [lokazatenbHble 1
ypaBHEeHMS"
62 Jlorapudm uncna. CBoiicTBa norapudma 1
63 Jlorapudwm uncna. ColicTBa Jiorapudma 1
64 Jlorapu¢wm uncna. CoiicTBa Jorapupma 1
65 JlecsaTMYHBIC U HATYpaJbHBIC JIOTapu (PMbI 1
66 JlecATHUHBIC M HATYPAJIbHBIE JTOTapu (MBI 1
67 [IpeoOpa3zoBaHue BBIpAKEHHUH, COEPIKAIINX JIOTapU(PMBbI 1
68 [IpeobpazoBanue BeIpaKeHUH, COEPKALIUX JIOTapUPMBbI 1
69 [IpeoOpa3zoBaHue BhIpaKEHHH, COAEPIKAIINX JIOTapu(PMBbI 1
70 Jlorapudmuyeckas pyHKIMs, €€ CBOMCTBa U Irpaduk 1
71 Jlorapudmudeckas GyHKIHS, €€ CBOMCTBA U Tpaduk 1
72 Hcnonbs3zoBanue rpadpuka GyHKIUU A7 pelIeHHs] ypaBHEHUN 1
73 Hcnonb3oBanue rpaduka GyHKINUN A7 pEIIeHHs ypaBHEHUN 1




Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHUS

74 Jorapu(MUYECKUX YpaBHEHHUI 1

75 Jlorapudmuueckne ypaBHeHUs1. OCHOBHBIC METO/IbI PELICHUS 1
Jorapu(pMUYEecKIX ypaBHEHUN

76 Jlorapudmuueckre ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS 1
Jorapu(PMUYIECKIX YpaBHEHUN

77 PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUH JIOTapHPMUIECKIX YPaBHEHUH

78 PaBHOCHIIBHBIE ITEpEXOABI B PELLIEHUH JIOTapU(PMUUECKUX YpaBHEHUM 1

79 KonTponbsHas padora: "Jlorapupmudeckass GyHKITHS. 1
Jlorapudmuyeckue ypaBHeHHUS"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YHCIIOBOTO apryMeHTa 1

81 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC YMCJIOBOT0 apryMmeHTa 1

82 ApKCHHYC, apKKOCHHYC H apKTAaHT'€HC YUCJIOBOI'0 apryMEHTa 1

83 ApPKCHHYC, apKKOCUHYC U apKTaHT'€HC YUCJIOBOI'O apryMEHTa 1

84 Tpuronomerprueckasi OKpYKHOCTb, OIPEIEIICHUE TPUTOHOMETPHYECKIX 1
(YHKIMI YU CIIOBOT0O apryMeHTa

85 Tpuronomerprueckasi OKpYKHOCTb, OIPEIETICHUE TPUTOHOMETPHYECKIX 1
(GYHKIIUI YMCIIOBOTO apryMeHTa

86 OCHOBHBIC TPUTOHOMETPHUECKUE (HOPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUY ECKUE (HOPMYJIBI 1

88 OCHOBHBIC TPUTOHOMETPHYECKUE (HOPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPHYECKUE (HOPMYIIBI 1

90 [IpeoOpazoBaHME TPUTOHOMETPHUUECCKUX BBIPAXKECHUIN 1

91 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHH 1

92 [IpeobpazoBaHue TPUTOHOMETPUIECKIX BBIPAKEHHIHA 1

93 [IpeobpazoBaHue TPUTOHOMETPUIECKUX BBIPAXKEHHI 1

94 Peuienne TpUroHOMETPUUECKUX YpaBHEHUM 1

95 Penrenue TpUroHOMETPUYECKUX YPaBHEHUI 1




96 Pemenue TpuroHoMeTpUYECKUX ypaBHEHUN 1

97 Pemienre TpUroHOMETPUUECKUX ypaBHEHUM 1

98 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUN 1

99 Pemienue TpUroHOMeTpUYECKUX YPaBHEHUN 1

100 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUN 1

101 Kontponbshas padota: "Tpuronomerpudeckue BeIpakeHUs U 1
TPUTOHOMETPUYECKIE YpaBHEHUS"

102 IlocnenoBarenbHOCTH, CIIOCOOKI 3aJaHUS IOCIEA0BaTeILHOCTEH. MeTo 1
MaTeMaTHYECKOW MHTyKIIHH

103 MOHOTOHHBIE M OIpaHUYEHHBIE [TOCIe10BATEIbHOCTH. McTopus aHanu3a 1
OECKOHEYHO MaJIbIX

104 ApudmeTtrueckas nporpeccus 1

105 ['eomerpuyeckas mporpeccust 1

106 beckoneuHo yObIBaroIias reoMeTpuueckas Iporpeccus 1

107 Cymma GeckoHeuHO yOBIBAOIIEH TeOMETPUIECKON TPOrPECCUU 1

108 JIMHEHBIN 1 3KCIIOH EHIHANIBHBIN pocT. Yucno e. DopMmyna cIoKHBIX 1
MIPOIIEHTOB

109 JIMHEWHBIN U SKCIIOH EHIHAIIBHBIN pocT. Yncio e. DopMyina CIOKHBIX 1
IIPOLIEHTOB

110 Vcrionb30BaHuE NPOrpeccuy sl PEeLIeHUs peabHbIX 3a/1ad 1
HPUKJIaJHOTO XapaKTepa

111 KonTtponwsnas pabora: "IlociaenoBarensHOCTH U porpeccun” 1

112 HenpepbiBHBIC (DYHKIIMH U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI IPaUKOB PYHKIIHIMA 1

114 CBolicTBa PyHKIIMI HEMPEPHIBHBIX HA OTPE3KE 1

115 CaoiicTBa pyHKIMI HEMPEPHIBHBIX HAa OTPE3KE 1

116 MeTtoa MHTEpBAJIOB ISl PELLECHUSI HEPABEHCTB 1

117 Merton MHTEpBAJIOB /JIsl PEIIEHNS HEPABEHCTB 1




118 Meron HHTEpBAJIOB JIs PELICHNS HEPABEHCTB 1
119 [IpumMeHeHne CBOMCTB HENPEPBIBHBIX (DYHKIIMH JIJIS PEIICHUS 3a/1a4 1
120 [IpumeHeHne CBOWCTB HEMPEPHIBHBIX (QYHKIMI /Ui pelieHus 3a1a4 1
121 [lepBas u BTopast mpou3BOHbIE QYHKIIUU 1
122 Omnpenenenne, reOMETPUUECKUNA CMBICIT ITPOU3BOAHOMN 1
123 Omnpenenenue, GU3NUECKUN CMBICI TPOU3BOIHOM 1
124 VYpaBHeHUE KacaTelnbHON K rpaduky QyHKIUU 1
125 YpaBHEHUE KacaTelIbHON K TpaduKy QyHKIUN 1
126 [Ipon3BoaHbIE 3J1EMEHTaPHBIX (QYHKIUN 1
127 [TpousBoaHBIC PTIEMEHTAPHBIX PYHKITUN 1
128 [TponsBogHAast CyMMBI, TPOU3BEICHUS, YACTHOTO U KOMITO3UIHH 1
GbyHKIUN
129 [IponzBogHast CyMMBI, TPOU3BEEHUS, YACTHOTO U KOMIIO3UIIUU 1
GbyHKImiA
130 [TponsBogHAs CyMMBI, TPOM3BEICHUS, YACTHOTO U KOMITO3UITHH 1
byHKIUH
131 KonTtponbnas pabora: "IIponszBoanas" 1
132 [ToBTOpEeHue, 00600IICHIE, CUCTEeMaTH3aIus 3HaHu: "YpaBHEeHUs " 1
133 [ToBTOpenue, 06obmeHNe, cucTeMaTu3anys 3HaHui: "OyHkun" 1
134 Hrorosast KoHTpoIbHAS paboTa 1
135 Hrorosast KOHTpoJIbHAS paboTa 1
136 [ToBTOpEHuUE, 0000IICHNE, CHCTEMATH3AIUs 3SHAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KUIACC

KoaunuyecTBo 4acoB

e Tema ypoxa Kourpoabhubie | [Ipakruueckue
n/n Bcero
padoThI padoTHhI

1 [IpumeHeHn e NPON3BOIHOM K UCCIIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD 1
U DKCTPEMYMBI

5 IIpumeHneHne Npou3BOAHOM K HCCIIE0BaHNIO QYHKIUN HA MOHOTOHHOCTb 1
U DKCTPEMYMBI

3 [IpumeHeHne NpOU3BOIHOM K UCCIIEA0BAHUIO (PYHKIIMNA HA MOHOTOHHOCTD 1
U DKCTPEMYMBI

4 [IpumeHeHne Npon3BOAHOIN K HCCIEA0BAaHUIO (GYHKIUH HA MOHOTOHHOCTb 1
U KCTPEMYMBI

5 [IpumeHeHne npon3BOAHON K UCCIIEA0BAaHUIO (PYHKIIMI Ha MOHOTOHHOCTb 1
U DKCTPEMYMBI

5 [IpumeHeHne MPON3BOIHOMN K UCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD 1
U DKCTPEMYMBI

7 Haxoxxenne HanOobIIero 1 HAaMMEHbIIEr0 3Ha4eHUs HENPEPhIBHON 1
(GYHKIIUHM HA OTpe3Ke

3 Haxoxnenne HauOoIbIIero 1 HaMMEHbIIEro 3HaYEHUS HEelTPEephIBHON 1
(GyHKIUH Ha OTpe3Ke

9 Haxoxenne HanOoblIero 1 HaMMEHbUIEro 3Ha4eHUs HEeNpepbhIBHON 1
(YHKIMM Ha OTpe3Ke

10 Haxoxnenne HanOonbIIero 1 HaMMEHbIIEro 3HaYE€HHs! HEeNpPepbIBHON 1
(YHKIIMY HA OTPE3KE

11 Haxoxenne HanOobIero 1 HaMMEHbIIEro 3Ha4eHUs HEenpephIBHON 1
(GYyHKIMM Ha OTpe3Ke




Haxoxenne HanbobIero 1 HaMMEHbLIEro 3Ha4eHUs HEepepbhIBHOM

12 1
(YHKIIMY HA OTPE3KE

13 [TpuMeHeHre PON3BOTHON JIJIST HAXOXK/CHUS HAMITYUIIIETO PEIICHUS B 1
MIPUKJIATHBIX 3a/1a9aX

14 [IpumeHeHne MPON3BOIHOMN /Il HAXOXKIEHUSI HAMITYUIIIeTO PEIICHUS B 1
MPUKJIATHBIX 3a/1a4aX

15 [TpumeHeHnEe TPOU3BOAHOM JIJIsI OTPENIETICHUSI CKOPOCTH U YCKOPEHUS 1
npoiiecca, 3aJaHHoro (hopMyIIoi 1 rpadhukom

16 [IpumeHeHne MPON3BOIHOM JIJISl OTIPEICIICHIS] CKOPOCTU U YCKOPEHUS 1
mporecca, 3aJaHHOTO GOPMYIIOH WK T'paduKOM

17 Komnosumus pyHKIui 1

18 Komnosumus ¢pyHxiuit 1

19 Kommosumus GpyHKIun 1

20 I'eomerpuyeckue 06pa3bl ypaBHEHUN Ha KOOPJUHATHOM MJIOCKOCTH 1

21 I'eomerpuyeckue o0pas3sl ypaBHEHUH Ha KOOPAUHATHON MIJIOCKOCTH 1

29 KonTtponbshas pabdota: "MccnenoBanue GyHKINN C TOMOIIBIO 1
MPOU3BOTHON"

23 IlepBooOpa3Has, OCHOBHOE CBOMCTBO IIEPBOOOPAZHBIX 1

24 [TepBooOpa3zHbie aneMeHTapHbIX QyHKIMHA. [IpaBuna HaxoxaeHHUs 1
epBOOOPa3HBIX

25 [lepBooOpa3zHbie aneMeHTapHbIX QyHKUMH. [IpaBuna HaxoxaeHUs 1
1epBoo0pa3HbIX

26 HHuterpain. I'eomeTpudecKuii CMbICI HHTErpaia 1

27 Brraucnenue onpenenénnoro uaterpana no ¢opmyne Hetorona-Jleitbuuia 1

28 Brruucnenue onpenenéunoro uaterpaina no ¢popmyie Hetorona-JleiiOuuma 1

29 [TpumeHeHne HHTErpaia s HaXOXKISHUS IUIOIMAJeH MITOCKUX GUryp 1

30 [IpuMeHeHne HHTErpaia s HaX 0XKJICHUST 00HEMOB TCOMETPHUCCKUX TeIl 1




31

[Ipumeps! perienuit 1udpepeHuanbHbIX ypaBHEHUN

32 [Ipumeps periennii nudhepeHIaIbHBIX YpaBHEHUH

33 MaremaTr4yeckoe MOACIUPOBAHHIE PEATbHBIX MPOI[ECCOB C TIOMOIIBIO 1
nuddepeHInanbHbIX YpaBHEHUN

34 KonTtponwsnas pabora: "IlepBooOpasnas u nuaterpat” 1

35 Tpuronomerpuueckue GyHKIMHU, UX CBOMCTBA U IrpauKu 1

36 Tpuronomerprueckue GyHKIHH, UX CBOWCTBA U rpaduKu 1

37 Tpuronomerpuueckue QyHKIUHU, UX CBOMCTBA U Irpaduku 1

38 Tpuronomerpuyeckrue QyHKIMH, KX CBOWCTBA U TpapUKU 1

39 Tpuronomerpuueckne GyHKIMH, UX CBOWCTBA U TpapUKH 1

40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHHI C TOMOIIHIO 1
TPUTOHOMETPUIECKON OKPYKHOCTHU

41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUN C IIOMOILBIO 1
TPUTOHOMETPUIECKOH OKPYKHOCTH

42 OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C ITOMOIIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUIECCKUX YPABHEHHH C ITOMOIIBIO 1
TPUTOHOMETPUIECKOI OKPYKHOCTH

44 Pemenue TpuroHOMETpHYECKUX HEPABEHCTB 1

45 Pemenue TpuroHoMeTpUUECKHX HEPABEHCTB 1

46 Pemenne TpuroHOMETpHYECKUX HEPABEHCTB 1

47 Pemenue TpuroHoMeTpUUECKMX HEPABEHCTB 1

48 KonTtponbhas pabota: "I'pauku TpUroHOMETPUUYECKUX PYHKLUH. 1
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/BI PEUICHUS TOKA3aTEIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PELICHUSI TOKA3aTEIbHBIX HEPABEHCTB

o1 OcHOBHBIE METO/IbI PELICHUS TTOKA3ATEIbHBIX HEPABEHCTB




52 OCHOBHBIE METOJIbI PELICHHUS TT0KA3aTeIbHBIX HEPABEHCTB 1
53 OCHOBHBIC METO/IbI PEIICHHS JIOTAaPUPMUIECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/BI PEUICHUS TIOTapU(PMHUYECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IBI PELICHUS JIOTapu(PMHUUECKUX HEPAaBEHCTB 1
56 OCHOBHBIE METOJIbI PELICHHUS JTOTapHu(PMUIECKIX HEPABEHCTB 1
57 OCHOBHBIE METOJIbI PELICHHUSI HPPAIIMOHATIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IBI PELICHUSI HPPAIMOHATIBHBIX HEPABEHCTB 1
59 OcCHOBHBIE METO/Ibl PELICHUs] UPPALIMOHATIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IBI PELICHUSI HPPAIMOHATIBHBIX HEPABEHCTB 1
61 I'paduueckue MeToIbI pelIeHUsT HPPALMOHATBHBIX YPaBHEHUH 1
62 I'paduueckre MeTOIBI peICHUS HPPALUOHATBHBIX YPaBHEHUH 1
63 I'padrueckue MeToIbI peIICHUS MTOKA3aTeIbHBIX YPaBHCHUM 1
64 I'padmueckue MeTOABI pellIeHNs T0KAa3aTEeIbHBIX HEPABEHCTB 1
65 I'padmaeckue MeTOABI pelieHNus JTorapuPMHUECKUX YPaBHEHHH 1
66 I'padmueckue MeTonbl penieHns JorapuMUUECKUX HEpaBEHCTB 1
67 I'paduueckre MeTobI penieHus JiorapupMUIecKuX HEPaBEeHCTB 1
68 I'paduueckre MeToIbI peHICHUS TTOKA3aTENbHBIX U JIOTapHPMHUECKIX 1
YpaBHEHUU
69 I'paduueckre MeTobI pEeHICHHUS TTOKA3aTENbHBIX U JOrapH(PMHUECKIX 1
YpaBHEHHI
70 I'padpuueckre MeTobl peLIEHUS MOKA3aTeNbHbIX U JOrapu(pMHUUECKUX 1
HEpPaBEeHCTB
71 I'paduueckre MeTobI pEeICHUS TTOKA3aTEIbHBIX U JOrapH(PMHUECKIX 1
HEpaBEHCTB
79 KontponbHas pabora: "UppannoHanbHble, OKa3aTeIbHbIE U 1

norapuMUIECKHIE HepaBeHCTBA"




Kommuiekcuble uncna. Anredpanyeckast U TPUTOHOMETpHIecKast popMbl

& 3amucy KOMIUIEKCHOTO YHCIia 1
74 Kommuiekcuble uncna. Anredpanyeckast U TpPUTOHOMETpHYecKast popMbl 1
3anyucu KOMIUIEKCHOT O Yncia
75 ApudmeTrueckue ornepary ¢ KOMIUIEKCHBIMU YK CIIAMH 1
76 ApudmeTrueckue onepaniy ¢ KOMIUIEKCHBIMHU YK CIaMH 1
77 N300paxeHne KOMIUIEKCHBIX YMCEN Ha KOOPAMHATHOM MJIOCKOCTH 1
78 N300pakeHre KOMIUIEKCHBIX YMCENT Ha KOOPAMHATHOM TJI0CKOCTH 1
79 ®opmyna Myaspa. Kopau N-0ii cTeleHn U3 KOMILJIEKCHOIO YUCIa 1
80 ®opmyna Myaspa. Kopau N-oii cTeneny u3 KOMIIJIEKCHOTO YHClia 1
81 [TpuMeHeHn e KOMITJIEKCHBIX YHCeJ IS pelIeHusT PU3NIECKUX U 1
reoMeTpUYEeCcKUX 3a/1a4
82 KonTponbsHas padora: "KomruiekcHbie yuca" 1
83 HartypansHble u menbie yncia 1
84 HarypanbHble u nienplie uncna 1
85 [IpumMeHeHne NpU3HAKOB IETUMOCTH LIEJIbIX YHCET 1
86 [IpuMeHeHne NpU3HAKOB IETUMOCTH LIEJIBIX YHCET 1
87 [Ipumenenue npuszHakoB aenumocTH 1enbix yncen: HO u HOK 1
88 [Ipumenenue npuzHakoB genuMocty nensix yncen: HOJ[ u HOK 1
89 [IpumeHeHne MpU3HAKOB JETUMOCTH LIEJBIX YUCEN: OCTATKH 110 MOJYIIIO 1
90 [IpumeHeHnne npu3HAKOB IETMMOCTH LIEJIBIX YUCEI: OCTATKH 110 MOIYJIIO 1
01 [IpuMeHeHne MpU3HAKOB JEMMMOCTH LEJbIX YHCed: anroput™ EBkiuaa 1
JUISL peleHus 3a7a4 B [ENbIX YHClIaxX
92 KonTtponsnas padora: "Teopus nensix uncen" 1
93 Cucrema 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIbHBIE CHCTEMBI U 1

CUCTEMBI-CIICACTBUA




CucreMa 1 COBOKYIIHOCTh YpPaBHEHHI. PaBHOCHIIBHBIE CUCTEMBI U

34 CUCTEMBI-CIIEICTBUS

95 OCHOBHBIE METO/BI PELICHHSI CHCTEM U COBOKYITHOCTEH palmOHaIbHBIX
YpaBHEHHI

96 OCHOBHBIE METO/BI PELIEHHSI CUCTEM U COBOKYITHOCTEH MpPpallOHAIbHBIX
YPaBHEHUI

97 OCHOBHBIE METO/IBI PELICHUSI CHCTEM M COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUM

98 OCHOBHBIE METO/IBI PELICHUSI CHCTEM M COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHHI

99 OCHOBHBIE METO/BI PEUICHHS CHCTEM M COBOKYITHOCTEH JIOrapu(MUIECKUX
ypaBHEHUM

100 OCHOBHBIE METO/BI PELICHUSI CHCTEM M COBOKYITHOCTEH JIorapupmMuyecKux
YpaBHEHHI
IIpuMeHeHnEe CUCTEM K PELIEHHUIO MaTeEMaTUUECKUX 3a1a4 U 3a1a4 U3

101 Pa3MMYHBIX 00JACTel HAYKU U peabHOM KU3HU, MHTEPI peTalus
MIOJTyYEHHBIX PE3YyIbTaTOB
[IpumeHeHue cuCcTeM K pelIeHHI0 MaTeMaTHUeCKUX 3a1a4 U 3a/1a4 U3

102 pa3IUYHBIX 00acTel HAYKH U peaibHOM KU3HU, UHTEPI peTaus
MIOJTyYEHHBIX PE3YyIbTaTOB
[IpumeHeHne HepaBEHCTB K PELIEHUI0 MaTEMaTUUECKUX 3a/1a4 U 3a]1a4 U3

103 pa3IUYHBIX 00JIaCTEH HAYKU M peaibHOM KU3HU, HHTEPIIPETaIUs
NOJIYYEHHBIX PE3yJbTaTOB

104 KonTtponbhas padota: "CucteMsl paliioHaIbHbIX, UPPaLli OHAJIBHBIX
[IOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX ypaBHEHUI"

105 PamimonanbHbIe ypaBHEHUS C MapamMeTpaMu

106 PanmonanbHble HEpaBEHCTBA € MapaMeTpaMu

107 PanmonanbHbIE CHCTEMBI € TapaMETPAMHU




108 WppanmonanbHblie ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu 1

109 HppannoHanbHbIe CHCTEMBI ¢ TapaMeTPaMu 1

110 [Toka3aTenbHble ypaBHEHUS, HEPABEHCTBA € ITapaMeTpamMu 1

111 [Toka3aTenbHbIE CHCTEMBI C TApaMeTpaMu 1

112 JlorapudmMuyeckre ypaBHEHHS, HEPABEHCTBA C apaMeTpaMH 1

113 JlorapupmMudecke CUCTEMBI C TapaMeTpaMu 1

114 Tpuronomerpuyeckrue ypaBHeHUs € IapaMeTpaMu 1

115 TpuroHoMeTpruyecKre HEPaBEHCTBA C MapaMeTpaMu 1

116 TpuronoMmerpuyeckrue CUCTEMBI € IIapaMeTPaMHU 1

117 [TocTpoenue u uccnen0BaHUE MATEMAaTUYECKUX MOZIEIel peabHbIX 1
CHTYyaIiil C MOMOIIBIO ypaBHEHHI C mapamMeTpaMu

118 [TocTpoenue u HCCIeTOBaHUE MATEMATHISCKUX MOJICIICH peallbHbIX 1
CUTYallMi C TOMOLIBIO CUCTEM ypPaBHEHUH C MapaMeTpaMu

119 [TocTpoenue u uccneno0BaHNe MATEMAaTUYECKUX MOl peabHBIX 1
CUTYyallli C IOMOILBIO CUCTEM YPaBHEHUM € IMapaMeTpamMu

120 KonTtponwsnas pabora: "3amauu ¢ mapamerpamu”

121 [ToBTOpeHue, 06o0IIeHNE, cUcTeMaTh3alus 3HaHU: "YpaBHeHH "

122 [ToBTOpeHue, 0600IIeHNE, CHCTeMaTH3aIus 3HAaHUH: "YpaBHeHHS "

123 [ToBTOpeHue, 0600IIeHNE, cCUCTEeMAaTU3alMs 3HaHUH: ""Y paBHEHHUS. 1
Cucrembl ypaBHeHuUi"

124 [ToBTOpeHue, 0600IIeHUE, CcTeMaTH3anus 3Hanuii: "HepaBeHncTaa"

125 [ToBTOpenue, ob6o0meHmne, cucremaru3anus 3Hanui: "HepaBenctsa"

126 [ToBTOpEeHue, 0000IICHE, cucTeMaTH3alus 3HaHui: "HepaBencTsa"

127 [ToBTOpenue, o600meHue, cucremaru3anus 3Hanui: "[Ipon3Boanas u eé 1
npuMeHeHue"

128 [ToBTOpeHue, 0000IICHNE, cucTeMaTn3alus 3HaHui: "[Ipon3BoaHas u eé 1

npumMeHeHue"




[ToBTOpeHue, 00o0IIeHNE, CUCTEMATHU3ALIMS] 3HAHU:

"IIponsBogHas u eé

129 ! 1
MPUMEHEHUE
130 [ToBTOpeHue, 0600MIeHNEe, cucTeMaTu3anus 3HaHui: "MHTerpan u ero 1
npumMeHeHue"
131 [ToBTOpenue, o6odIIeHNe, cucTeMaTh3anys 3HaHui: "OyHKrn" 1
132 [ToBTOpeHue, 0600IIeHNE, cucTeMaTH3aIus 3HaHui: "D yHKIrn" 1
133 HToroBast KOHTposIbHAs paboTa 1 1
134 Hrorosast KOHTpoIbHAS paboTa 1 1
135 [ToBTOpenue, 0600IIeHNE, CCTEMAaTH3AIs 3HAHUN 1
136 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUs 3HAHUH 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







