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HOACHUTEJIBHASA 3AIIMCKA

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 vacos (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 Tepuoauueckue apoou. I[lpumenenne apoOel U MPOUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JIEHCTBUTEIHHOTO YUCHIA U ero cBoWcTBa. [IpuOmmkEéHHbIE BHIYUCIICHUS, TPaBUIa
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. OnpenenuTenb MaTpULlbl 2 X2, €ro FTeOMETPUUECKUN CMBICI U CBOMCTBA,
BBIUHCIIEHUE €r0 3HAUEHMS, IPUMEHEHUE OMPEIEIUTENs JIJISl PEIICHUS] CUCTEMBI
JUHEWHBIX ypaBHEHUW. PellleHne NpUKIAAHBIX 334a4 C IOMOIIBIO CHUCTEMBI
JMHEWHBIX ypaBHeHUU. VccienoBanne MoCTpOCHHON MOAEIN C MOMOIIBIO MaTPUIL
Y OIIPEAECIUTEIIEU.

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 (yHKIuU. B3aumHO o0paTHBle (QYHKUIHU.
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. I[IpoMexxyTkum MOHOTOHHOCTH (YHKIHH. MaKCHMyMbl W MUHHUMYMBI
dbynkuuu. Haubosnbliiiee 1 HaMeHblIlee 3HaYeHUs GYHKIIUA Ha TIPOMEXYTKE.

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

CremnienHas (GyHKIMS ¢ HATYpaJIbHBIM U IIEJIBIM MoKa3areneM. E€ coiicTBa 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 rpadukoB GyHKUUN U1l pEIIEHUS] YPABHEHUM.

TpuroHoMerpuueckass OKPYXKHOCTb, OIPEAECIEHUE TPUTOHOMETPHUUECKUX
(G YHKIMNA YUCIOBOTO apryMEHTa.

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

Havana maTteMaTH4eCKOro aHajau3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCIEIOBAaTEIbLHOCTEH. 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 IPOU3BOHOMN. 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. AnreOpavueckas U TpUTrOHOMeETpUueckas (OpMbl
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. Kopau N-0M creneHu M3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIIJIEKCHBIX YU CeN JIJIS pelieHus: PU3NYECKUX U T€OMETPUUECKUX 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. PenieHne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPAIMOHAIILHBIX, TOKA3aTEIbHBIX U JTOTapU(PMUIECKUX YPaBHEHU.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpuMeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX
3aJa4 U 33/1a4 U3 pa3IMuHbIX 00JacTell HayKU U peaibHOM JKU3HU, UHTEPIPETALIHS
ITOJIYYEHHBIX PE3YyJIbTATOB.

DOyYyHKIMU U TPAPUKHT

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

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckrie MeTONbI pelIeHUsT YpaBHEHUW M HEpaBEeHCTB. |'paduueckue
METO/IbI PEIEHUS 3a/1a4 C apaMeTPaMHU.

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

Havana maTteMaTH4eCKOro aHajaus3a

[TpumeHeHnre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMKA Ha MOHOTOHHOCTbH U
sKcTpeMyMbl. HaxoxxieHre HanboIbIIero 1 HAMMEHbIIEro 3HaYeHU N HelpephIBHOM
(GYHKIIMHM Ha OTpPE3KE.

[IppuMeHeHne NpPOU3BOAHOW [JIi HAXOKICHHS HAWIYYIIETO PEIICHUS B
OPUKIAIHBIX 3aJadax, I OIpPENENeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBooOpa3HbiX. IlepBooOpa3HbIe
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

HNuterpain. ['eomerpruuecknil CMbICI HHTErpaIa. Beraucienne onpeeéHHOro
uHTerpania mno ¢popmyne Herorona-Jleitbuuiia.

[IpumeHeHue wHTErpaia s HAXOXKACHHUS IUIOWAACH TUIOCKUX (GUryp 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 TPAKIAHCKON MO3UIIUN 00YJAIOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOI0 O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHHA, TIPOIEAYP
TPOKJIAHCKOTO  obOmiecTBa  (BBIOOpBI, ONpPOCHl W JIPyroe), yMEHHUE
B3aMMO/ICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTPMOTHYECKOTr 0 BOCTIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MATEMaTUYE€CKOM IIKOJIbI,
WCIOJIb30BAaHUE ATHUX JIOCTHKEHUM B JPYrMX HayKax, TEXHOJOTrusX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JTOCTUKEHUN HAYKU U IESITEIbHOCTHIO Y4EHOT0, OCO3HAHUE JIMYHOTO
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 acCIleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3I0pOBOIo U Oe301macHoro o0pasa Ku3HH, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 370POBBIO (37I0pOBOE MHUTAHME, COATAHCHPOBAHHBIN PEXHUM 3aHATHU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYIdy, OCO3HAHME LEHHOCTH TPYAOJIOOUs, HHTEpeC K
paznuuHbM  chepam  TpoecCHOHANBFHON  NEATENbHOCTH, CBA3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHMIO U
caMo00pa30BaHUIO Ha MPOTSIKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpelbl, OCO3HAHUE TII00aIbHOIO XapaKTepa SKOJIOIMUECKUX MpoOsieM, OpHeHTalus
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarouield cpepl, IUIAHHPOBAHME ITOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHU U OOILECTBEHHOW MPAKTUKU, TOHUMaHUE MaTEMaTHYECKOM
HAyKH Kak cepbl YeIOBEUECKON NeATETbHOCTH, 3TANOB € pa3BUTHUS U 3HAYUMOCTHU
JUISL pa3BUTHUS LUBUIIN3ALAN, OBJIAJICHUE SA3BIKOM MATEMAaTHUKU M MATEMAaTHYECKOU
KyJbTYpPOU KaK CpEACTBOM ITO3HAHHSI MUPA, TOTOBHOCTH OCYIIECTBISATH MPOECKTHYIO
1 UCCIEI0BATENbCKYIO NEATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUS

ba3oBble JJoruueckue 1eMcCTBUS:

BBIABJISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEMaTUYECKHX
OOBEKTOB, TOHSITUN, OTHOLICHUM MEXAYy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAHUS JJIs1 0000IIEHUsSI M CPABHEHUSI, KpUTEPUH ITPOBOJMMOT0 aHAJIN3a;

BOCIIpUHMMATh,  (HOpPMYyaMpoBaTh W  NPeoOpPa30BBHIBATH  CYKIICHUS:
yTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00II1Ee, YCIOBHBIC,

BBISBJISITh MAaTEMaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUMS
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEP)KICHUSX, MpEAJiaraTh KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEMN 1 MPOTUBOPEUMI;

JIeNIaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
VHAYKTUBHBIX YMO3AKIIFOUCHUN, YMO3AKJIFOUCHUM 110 aHAJIOTHH;

MMPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MPOTUBHOIO), BHICTPANBATh apryMEHTAIMI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI,

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

ba3oBble ucciaenoBarejlbCcKkue AeMCTBHS:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO TMMO3HIINIO0, MHEHHUE;

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

CaMOCTOSITEILHO (OPMYJIMPOBATh OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  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(DOpPMAIIUY, JaHHBIX, HEOOXOAMMBIX 1T OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

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

CTPYKTYpUpOBaTh WH(MOpMAIIUIO, MPEACTaBIATh €€ B pazMuHbIX (opmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHUMATh U (POPMYIIMPOBATh CYKJICHHS B COOTBETCTBHH C YCIIOBUSIMH U
oeJsiMu O6HICHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy 3peHI/I$I B YCTHBIX
U TIMCBMCHHBIX TEKCTaxX, JaBaTh IOSICHCHUS 110 XOAYy PEIICHUS 3aJlayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B X0/ OOCYXKIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYXKIaeMOil TEMBbI,
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[CTaBJ'ISITB pGByHLTaTBI p€HI€HI/I$I 3aJa4u, BKCHCpI/IMeHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOSATEIHHO BHIOMpPATh (OpMAT BBICTYIUIEHHUS C YYETOM 3ajad
TIpe3CHTAIIN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBIIAATh ILJIaH, AJITOPUTM pPELICHUs 3aJlaui, BRIOUpATh CIOCOO pPEIICHUS C
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJIQJIETh ~ HABbIKAMHM  TO3HABATEJIbHOM  peJeKCMH KaK  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTbH IPU PELICHUU 3a]1ayH,
BHOCUTbH KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OLICHKY NPUOOPETEHHOMY OIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BU/JIBI pa0OT, IOrOBapUBATHCS, 0OCYXKIATh MPOIIECC U Pe3yJIbTaT padoThl, 000011aTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMbD) U UHBIE), BHITOIHATH CBOIO 4aCTh pa0OTHI U KOOPAUHUPOBATH
CBOM JICHCTBHSI C IPYTUMHU YI€HAMHU KOMaH/Ibl, OLIEHUBATh KA4E€CTBO CBOETO BKJIaAa
B OOUmMH TOPOAYKT MO KPUTEPUSM, CPOPMYIUPOBAHHBIM  yYACTHUKAMHU
B3aUMOJCUCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kJjacce oOyJaromuiicss MOJYYHUT CIIEIYIOIINAE
MpeaIMETHBIE PE3yJbTaThl MO OTIACIbHBIM TeMaM pabodeil mporpaMmmbl y4eOHOTrO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Yucia 1 BBIYUCTIEHUS:

CBOOOJIHO ONEPUPOBATH TOHATUSAMH: PANMOHATIBHOE YHUCIO0, OECKOHEeUHas
nepuoguyeckas JapoOb, NPOLEHThl, HWPPALUOHATIBHOE YHUCIO, MHOXECTBA
palMoOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb JEHCTBUTEIHHOTO YHCIA;

NPUMEHATh JApoOM W TPOLEHTHI JUIsl PEIICHUs TPHUKIAJHBIX 3a7a4 U3
PA3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOMN KU3HU;

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



CBOOOJHO OINEPUPOBATh TIOHATHEM: CTENEHb C LEJbIM IIOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJIHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHAIbHBIM OKa3aTeseM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIEe JTOTapu(MBbI;

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

OIIEpUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC M apKTAHIE€HC YMCIOBOIO
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIC YPABHEHUS U YPAaBHEHUS -CIICACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHANBHBIX YPaBHEHHM, IPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUSA
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYJIEH C LEJIBIMU KO3(ppUlIMeHTaMu, KOPHU MHOT'OWIEHA, IPUMEHSTH JeJICHUE
MHOI'O4YJIEHA HAa MHOTOWIEH C OCTaTKOM, TeopeMy be3y m Teopemy Buera ms
peuieHus 3aaay;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHUS,
IPUMEHATh ONPENCINUTENN U1 PEIICHUS CUCTEMbl JIMHEWHBIX YPAaBHEHUH,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
UHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKEHUN;

CBOOOJHO OIEPUPOBATh MOHATUSAMU: HpPpaLMOHAIIBHBIE, TOKa3aTeJIbHbIE U
jorapu(pMuUecKkrue ypaBHEHUS, HAXOUTh X PEIICHHS C TOMOUIBI0 PABHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYIIBI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOZIHO OMNEPUPOBATH TMOHITHUEM: TPUTOHOMETPUUYECKOE YypaBHEHMUE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKEHHUS, YpaBHEHMs, HEpPAaBEHCTBAa II0 YCIOBHUIO 3a/laud, WCCIEN0BATh
NOCTPOEHHBIE MOIEIIM C UCIIOJIb30BAHUEM armapara ajreopsbl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOOpaTHble (QyHKIMH, KoMOo3uuus (GyHKIUH, rpaduk QyHKIUH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

CBOOOJHO ONEPUPOBATh IMOHATUSAMU: 0O0JACTh OINPENETICHUS] U MHOMKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MHUHMUMYMBI (DYHKIMHM, HaumOOJbIIee W HaMMEHbLIEE 3HAaYeHUE (PYHKIMU Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEeJIbIM TOoKa3aTesieM, rpaduK CTENEeHHOM (YHKIMU C HaTypajJbHbIM M IEJIbIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM MOKa3aTeseM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(G YHKIIMH, BRITIOTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TTIOCTPOCHHE UX TPa(hUKOB;

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: IOKa3aTelbHAas W Jorapugpmuueckas
(yHKIMM, UX CBOWCTBAa M TpauUKH, HUCIOJIB30BaTh HMX IpaQUKU s PELICHMS
YpaBHEHU;

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

UCIIOJIb30BaTh Trpaduku (YHKIUNA IS WCCICNOBAHUS TPOIIECCOB U
3aBUCHMOCTEN MU PEIICHUHU 33Ja4 U3 APYTruX y4eOHBIX MPEIMETOB U pEabHOM
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccus, 0ECKOHEUHO yObIBarollas reOMEeTpUYecKas Mporpeccusi, TMHEHHbIA 1
HKCIIOHEHIIMATIbHBIN pOCT, (POpMYyJia CII0KHBIX TPOLEHTOB, UMETh MPEACTABICHHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOJIHO ONEPUPOBATh MOHATUSMHU: ITOCIIEA0BATEIBHOCTh, CLIOCOOBI 3aaHMsI
[OCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTrPaHUYEHHBIE I10CJIEAOBATEIBHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHS MAaTeMaTHYeCKOro aHajiu3a Kak aHajan3a
OECKOHEYHO MaJIBIX;

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

CBOOOJHO ONEpUpOBaTh MOHATHEM: (DYHKIUS, HENpepbIBHAs Ha OTpPE3KE,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA TS pEeIICHUs 3a7ad;

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 I€OMETPUUECKUA M (PU3MYECKUI CMBICT MPOU3BOAHOW ISt
peleHus 3ajau.

MHoxecTBa U JIOTHKA:

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

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alnapar JJis ONMUCaHUsI pealibHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

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

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hayajla MaTeMAaTUYECKOTO aHATN3a:

Yuciia ¥ BBIYUCTICHHSA:

CBOOOIHO OTIEPUPOBATH MOHATUSAMU: HATYPAJIbHOE U LIEI0E YUCIIO0, MHOXKECTBA
HATYpaJIbHBIX U LETBIX YUCEJ, UCIOIb30BaTh MPU3HAKU IEIMMOCTH LIEIbIX YHCET,
HOJl n HOK HarypanbHBIX uncen Uil PELIEHUs 3a/1ay, NPUMEHATb alIrOpUTM
EBxmnpa;

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

CBOOOHO OIEPHPOBATh MOHIATHSIMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUIEKCHBIE YHClia B alreOpanyeckoir u
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJHO OIEPUPOBATh MOHATUSMHU: HpPpALMOHAIIbHBIE, INOKa3aTeJbHbIE U
AorapuMUYECKUe HEpPABEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PABHOCUJIbHBIX IIEPEXO0B;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
YpPaBHEHUS,

CBOOOJHO OIEpPUPOBaTh IMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMBbIE  (OpPMYJbl sl  PEHIeHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PELLICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

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

MPUMEHATH IpadUyecKue METOMBI JIJIsl pEIIeHUs] YpaBHEHU U HEPABEHCTB, a
TaKKe 3a7a4 C IIapaMeTpaMu;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKEHMs, YPAaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBbI [0 YCJIOBUIO 3a/ayM,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUEM armapara aireopsl,
UHTEPIPETUPOBATH 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 MOHATHUSAMU: TpadUKH TPUTOHOMETPHUUECKHUX
yHKLHMI;

OPUMEHATh (YHKIUM Ui MOJEIUPOBAHUS M HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIblIIeE U HAUMEHbIIEe 3HaYeHUs! (PYHKLIMK HEPEPHIBHON 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;



CBOOOHO  OMEpPHPOBATH TMOHATHSAMHU: TEPBOOOpA3HAs, OINpeACTIEHHBIN
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 TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocrtaBiieHUs MU PepeHInaTbHBIX YPaBHEHUH;

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



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrponbnere | - Mpaxririeckue o0pa3oBaTesbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBbI TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUS ¢ 12 1
LIEJIBIM T10Ka3aTesIeEM
3 ApudMeTHuecKnii KOpeHb N-0l CTEICHH. 15 1
WppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas HyHKIHSL. 18 1
Jlorapudmudeckrue ypaBHEHHS
5 Tpuronomerpuveckue BoIpaKEHUS U 99 1
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10
HenpepoeiBabie pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KUIACC

KouanyecrBo yacoB eKTPOHHbIE
No HaunMeHoBaHue pa3ieioB U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaeuuie |- Ilpaxrireckue o0pa3oBaTeibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue QyHKIUN C TOMOIIBIO 29 1
IPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppaunonanbHble, MOKa3aTeIbHBIE U 24 1
norapupMuIecKre HepaBeHCTBA
KommnnekcHble uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 [IOKa3aTeNIbHBIX U JIOrapu(pMUIECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUs 16 1
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 132 9 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos
Ne i/ Tema ypoka B KonrTpoabnbie | IIpakTuyeckue
cero padoThI padoThI
1 [[MHOXecTBO, Olepanuy HaJl MHO)KECTBAaMHU U MX CBOWCTBA 1
2 Juarpammel Diinepa-Benna 1
3 [IpumeHeHue TeopeTuKO-MHOKECTBEHHOT' O alllapaTa JUlsl pelieHus 3a1ad 1
4 [Ipumenenue TeOpeTHKO-MHOKECTBEHHOT O arliapaTa Jiis perieHus 3a1a4 1
5 Panmonanbubie uncna. OOBIKHOBEHHBIE U JIECATUUHBIE JPOOH, TPOLIEHTHL, 1
OeCcKOHEYHbIE TePHOINIECKIE TPOOH
6 [Ipumenenue apoOeEi U MPOLIEHTOB JUJIsl PELICHUs MPUKIIAIHBIX 3a/1a4 1
7 [TpumeHeHue npoOeil ¥ MPOLIEHTOB JUJIS PEIeHNs TPUKJIaIHbIX 3a]a4 1
8 JleiicTBuTenbHBIE Uncha. ParinoHanbHble U UPPAMOHAIBLHBIC YHACTIA 1
9 ApudmMeTnueckue orepanuu ¢ AeHCTBUTEIHHBIMHI YACIaMU 1
10 Monynb 1eCTBUTEIBHOI O YUCIA U €r0 CBOWCTBA 1
1 [TpubmmxEHHBIC BRIUMCIICHUS, TPABUIa OKPYTJICHUSI, TPUKHUJIKA W OlEHKA 1
pe3ynbTaTa BbIYMCIECHUN
12 OCHOBHBIE METO/IbI PELIECHUS IE€IBIX U IPOOHO-pAllMOHATBHBIX YPABHEHUHN 1 1
HEPaBEHCTB
13 OCHOBHBIE METOABI PEUICHUS LIENBIX U JPOOHO-PAIIIOHATBHBIX YPAaBHEHUN U 1
HEPaBEHCTB
14 OCHOBHBIE METO/IbI PEUICHUS I[E€IBIX U IPOOHO-pAllMOHANIBHBIX YPABHEHUH 1 1
HEPaBEHCTB
15 MHOrouJieHbl OT OJHOM ITEPEMEHHOM. JleneHne MHOrO4JIeHa Ha MHOTOUJIEH C 1
octatkoM. Teopema besy




16

MHorouensl ¢ neasiMu ko3gounuentamu. Teopema Buera

17 Periennie cucreM TUHEMHBIX YPaBHEHHI

18 Pemienue cucteM JTUHEHHBIX YpaBHEHUN

19 Matpuina cucreMsbl JTMHEHHBIX ypaBHEHUI. OnpenenuTenb MaTpULbl 2X2, ero 1
reOMEeTPUYECKUIN CMBICT U CBOMCTBA; BHIYMCIIEHUE €r0 3HAUECHUS

20 Ornpenenurens MaTPULIbI 2X2, €r0 TeOMETPUUECKHUI CMBICI U CBOMCTBA; 1
BBIUHCIIEHUE €r0 3HAUEHUS

21 [Ipumenenue onpenenuTess sl peIIeHHs] CUCTEMbI JMHEHHBIX YpaBHEHUI

22 Pewienne npukiiaHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI JIMHEUHBIX YPABHEHUI

23 Pemenue npukiaaaHbIx 3a7a4 ¢ IOMOIIbIO CUCTEMBI JIMHEUHBIX YPaBHEHUN

24 KontposnpHas pabora: "PanuoHanbHble ypaBHEHUS U HepaBeHCTBA. CucTeMbl 1
JMHENHBIX ypaBHEHUN"

95 dyHKIMA, CII0coObI 3a1anus GyHKIMU. B3auMHo oOpaTHbIe (DYHKIIHH. 1
Kommosunus GpyHKIum

26 I'padux ¢pyHkuu. DneMeHTapHble peoOpa3oBaHus rpa@uKkoB GyHKINUN 1

97 OO6nacTh onpeaeneHrs U MHOKECTBO 3HaueHui GpyHkuu. Hymu ¢pyHKImm. 1
ITpomMexyTKH 3HaK MOCTOSIHCTBA

28 Yértusie u HeuéTHble pyHKIMU. [lepuonuueckue pynkuuu. [IpomexyTku 1
MOHOTOHHOCTHU (pyHKUIHU

29 Maxkcumymbl 1 MUHUMYMBI pyHKIIMH. Hanboupliee 1 HauMeHbI1ee 3HaUeHHE 1
(YHKLIMU HA TPOMEXKYTKE

30 Jluneitnas, kBaapaTU4YHas ¥ APOOHO-TMHEHHAS DYHKIIMH 1

31 DeMEHTapHOE UCCIIEJOBAHUE U TIOCTPOEHUE TPAPUKOB 3TUX (PYHKIIMM 1

32 DJeMeHTapHOe HCCIIeOBaHNE U MTOCTPOeHUE rpaduKoB dTUX PyHKIUN 1

33 Crenenb ¢ 1eibM nokasaTteneM. bunom HeroToHa 1

34 Crenenb ¢ nenbiM nokaszartenem. bunom Heiotona 1




Crenennas QyHKIUs ¢ HATYypaJbHBIM H LIEJbIM moka3arenemM. E€ cBolicTBa u

35 1
rpadux

36 Kontponenas pabora: "Crenennas pynkuus. E€ cBoiicta u rpapux” 1

37 ApudmeTruecknil KOpeHb HATypaIbHON CTETIEHU U €ro CBOMCTBA 1

38 ApudmeTruecknil KOpeHb HaTypajIbHOI CTETEHU U ero CBOMCTBA 1

39 [TpeoGpa3oBaHMs YHCIOBBIX BRIPAKEHUH, COAEPKALMX CTEIEHH U KOPHH 1

40 [TpeoOpazoBaHus YK CIOBBIX BHIPAKEHUH, COIepKAIUX CTEEHU U KOPHU 1

41 [TpeoOpazoBaHus YK CIOBBIX BBIPAKEHUHN, COJEP/KALIUX CTETIEHU U KOPHU 1

42 HppanumonanbHble ypaBHeHHs.. OCHOBHBIE METO/Ibl PEILIEHHs HPPALlMOHAIBHBIX 1
YpaBHEHHUI

43 Uppannonanbable ypaBHEeHUS. OCHOBHBIE METO/Ibl PEIIEHUS UPPALIMOHATBHBIX 1
YpaBHEHHI

44 Wppanmonanbuble ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHHUS UPPALIMOHATBHBIX 1
YPaBHEHU I

45 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN UPPALMOHAIBHBIX YPaBHEHUN 1

46 PaBHOCHIIBHBIE IIEPEXO/IbI B PEILICHUN HPPALMOHATIBHBIX ypaBHEHUI 1

47 PaBHOCHIIbHBIE TTEPEXO/IbI B PELICHUN UPPAIMOHAIBLHBIX YPaBHEHHH 1

48 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUH UPPALlMOHAJIBHBIX YPaBHEHUN 1

49 CroiicTBa 1 rpauK KOpHS N-0M CTeNeHH Kak QyHKIMHY 0OpaTHON CTENEHH C 1
HaTypaJbHbIM [IOKa3aTeIeM

50 CaoiicTBa U rpaduk KOpHs N-0if cTeneHu Kak (PyHKIUU 0OOpaTHOM CTENEHH C 1
HaTypaJIbHbIM I10Ka3aTeIeM

51 KonTpomnbHas padora: "CpolicTBa u rpaduK KOpHS N-0il CTEIICHH. 1
WppaunonanbHble ypaBHEeHUA"

52 Crenens ¢ palmOHaJbHBIM ITOKA3aTENEM U €€ CBOMCTBA

53 CrerneHb ¢ pallioHAJIbHBIM MTOKa3aTelleM U €€ CBOMCTBA

54 Crenens ¢ palmoOHaJbHBIM IMOKA3aTeJIEM U €€ CBOICTBA




55

[TokazaTenbHas pyHkus, e€ cBoiicTBa U rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUMU I PEIICHUS YPaBHEHUN

S7 Hcnonp3oBanue rpaduka GyHKIUH IS pELIeHNUs ypaBHEHUN

58 [TokasarenbHbie ypaBHeHHS. OCHOBHBIE METO/IBI PEIICHHS TOKA3aTEBHBIX 1
ypaBHEHU I

59 [TokasarenbHble ypaBHEHHS. OCHOBHBIE METO/IBI PEIICHHS TTOKA3aTEIbHbBIX 1
ypaBHEHUI

50 [Toxa3zaTtenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHNUS MOKa3aTEIbHbIX 1
YpaBHEHHUI

61 Kontponbnas pabora: "Iloka3atenbHas Gpynkuus. [lokazarensHble ypaBHeHUs" 1

62 Jlorapudm uncna. CoiicTBa orapudma 1

63 Jlorapudwm uncna. CoiicTBa sorapudma 1

64 Jlorapudwm uncna. CoiicTa norapudma 1

65 JlecsTuuHble U HATYpaJbHbIE JOrapu PMbI 1

66 JlecsiTuaHbIe M HATYpaJIbHBIE JOTapy MBI 1

67 [IpeobpazoBaHue BRIpAKECHHH, COAEPIKAIIUX JIOTapU(OMBI 1

68 [TpeoGpa3oBaHme BEIpaXKEHUH, COEpKAIIUX JOTapHPMBbI 1

69 [TpeobpazoBaHue BRIpaKCHHM, COAEPKAIIUX JTOTapU(OMBI 1

70 Jlorapudmunueckas ¢pyHkius, e€ cBoiicTBa U rpauk 1

71 Jlorapudmuueckas pyHKIUs, €€ CBONWCTBA U IpaduK 1

72 Hcnonb3oBanue rpaduka GyHKIUH ISl pELIeHNUs ypaBHEHUN 1

73 Hcnonb3oBanue rpaduka GyHKIIMU 1715 PEIICHUS YPaBHEHUN 1

72 Jlorapudmuyeckue ypaBHeHHS. OCHOBHBIC METO/IBI PEIICHHS JOTaPHPMUIECKHX 1
ypaBHEHUI

75 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/IBI PEIICHUS JIOTapu PMUYECKUX 1

YpaBHEHUI




Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOJIbI PEIICHHUS JIOTapH (HMUUECKHUX

76 . 1
ypaBHEHUI

77 PaBHOCHIIbHBIE TEPEXO/IbI B PELICHUH Jorapu(GMUUIECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TIEPEXO/bI B PEIICHUN JOTapu(PMUIECKUX YpaBHEHUH

79 Kontponwsnas padora: "Jlorapubmuueckas ¢pynkuus. Jlorapupmuueckue 1
ypaBHeHHS"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAaHI'€HC YHCJIOBOI'O apryMeHTa 1

81 CuHyc, KOCUHYC, TAHI'€HC U KOTAHT'€HC YHCJIOBOI'O apryMeHTa 1

82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YHCIIOBOI0 apryMeHTa 1

83 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCIIOBOIO apryMeHTa 1

84 Tpuronomerpuueckasi OKpyKXHOCTb, OIPEIEICHNE TPUTOHOMETPHYECKUX (yHKITHIA 1
YHCIIOBOTO apryMeHTa

85 Tpuronomerpuueckasi OKpyXHOCTb, OIIPEIeJIeHNEe TPUTOHOMETPHUECKUX (YHKIIMN 1
YHCIOBOIO apryMeHTa

86 OCHOBHbIE TPUTOHOMETPHUECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYITBI 1

88 OCHOBHbIE TPUTOHOMETPHUECKHE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPHY ECKUE (POPMYIIBI 1

90 [Ipeobpa3zoBaHrE TPUTOHOMETPHIECCKUX BBIPAXKCHHUI 1

91 [TpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIPAXKEHUM 1

92 [Ipeobpa3zoBaHre TPUTOHOMETPHUECCKUX BBIPAXKCHHUI 1

93 [TpeoGpa3oBaHme TPUTOHOMETPUUECKUX BBIPAKECHUN 1

94 Perienrie TpUroHOMETpUUECKUX YpaBHEHUN 1

95 Perienne TpUroHOMETpPUYECKUX YPaBHEHUN 1

96 Pemienrie TpUroHOMETPUYECKUX YPaBHEHHH 1

97 Pemenue TpUroHOMeTpUYECKUX ypaBHEHUI 1




98

Pemenue TpUroHOMETpUYECKUX ypaBHEHU I

99 Pemenue TpuroHOMETpUUECKUX ypaBHEHUI

100 Perienne TpUroHOMETPUYECKUX YPaBHEHUN

101 KontponeHas pabora: "TpuronomeTpiuueckie BbIpakeHUS U TPUTOHOMETPUUECKHE 1
ypaBHeHHS"

102 ITocnemoBarensHOCTH, CIOCOORI 3aJaHU MOCIeN0BaTEIbHOCTEH. MeTon 1
MaTEeMaTHYECKOW WHYKIIHH

103 MoOHOTOHHBIE U OTpaHUYEHHBIE TIOCIIeI0BAaTENbHOCTH. cTopus aHanmm3a 1
OECKOHEYHO MaJIbIX

104 ApudmeTrueckas Iporpeccus 1

105 I'eoMerpuyeckas mporpeccus 1

106 beckoneuHo yObIBaroIIas reoMeTpuyecKas porpeccus 1

107 CymMma OeckoHeuHO yOBIBaIOIIE reOMETPUIECKON PO PEeCCHH 1

108 JInHeHpI 1 3KCNOHEHIMAIBHBIN pocT. Yucio e. @opMyra CI0KHBIX IPOLIEHTOB 1

109 JIMHEelHbIN U 3KCITOH EHIIMAIbHBIN pocT. Uncio e. @opMyna CI0KHBIX IPOLIEHTOB 1

110 Hcnonbp3oBaHUE MPOrpeccuu AJIs pelIeHus pealibHbIX 3a4a4 IPUKJIATHOT O 1
XapakTepa

111 KonTponbnas pabora: "[locnenoBarenbHoCcTH U niporpeccuu’ 1

112 HenpepbiBHBIE QYHKIIMM U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMIITOTHI I'paUKOB (PYHKITHI 1

114 CpoiicTBa pyHKINI HEMPEPHIBHBIX HA OTPE3Ke 1

115 CaoiicTBa (PyHKIIMI HEMPEPHIBHBIX HA OTPE3KE 1

116 MeToa MHTEepBAJIOB JJIsl pELICHUs] HEPABEHCTB 1

117 MeTon MHTEpBaJIOB IS PELICHNS HEPABEHCTB 1

118 MeToa MHTEepBAJIOB JIJIsl pEllICHUs] HEPABEHCTB 1

119 [TpumeHeHue CBOWCTB HENPEPBIBHBIX (QYHKIIUI IS pelIeHus 3a1au 1




120 [TpumeHeHue CBOMCTB HENPEPBIBHBIX (PYHKUIMN Ui pelIeHus 3a1a4 1
121 [TepBas 1 BTOpas MpoU3BOIHbIC PYHKITUN 1
122 Onpenenenne, reOMETPUIECKUN CMBICI TPOU3BOIHOM 1
123 Omnpenenenue, GU3NIECKUN CMBICI TPOU3BOTHON 1
124 VYpaBHeHHE KacaTeNbHOH K rpaduKy GyHKIUU 1
125 VYpaBHeHUE KacaTeIbHOM K rpaduky GyHKINH 1
126 ITpon3BoaHbBIE 3JIEMEHTAPHBIX (YHKIUI 1
127 [TpousBoaHBIC DTIEMEHTAPHBIX QYHKIIUN 1
128 ITpon3BoaHast CyMMBI, IPOU3BEIEHHS, YACTHOI'O U KOMIIO3UIIMY (YHKIUI 1
129 [TpousBoaHas CyMMBI, TPOU3BEACHUS, YACTHOT'O U KOMITO3UITUHN () YHKIIHA 1
130 [Tpon3BoaHast CyMMBI, IPOU3BENEHHS, YACTHOI'O U KOMIIO3UIIMY (PyHKINH 1
131 KonTponbnas padora: "[IpousBonnas" 1 1
132 [ToBTOpenue, 0600IIeHHE, cUcTeMaTHU3aIusl 3HaHui: "YpaBHeHHs " 1
133 [ToBTOpenue, o6odIIeHNE, cucTeMaTu3anus 3HaHui: "OyHkuun" 1
134 Htoroasi KOHTpoJbHas paboTa 1 1
135 HTorosast KOHTpoJbHAs paboTa 1 1
136 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITUs 3SHAHU I 1
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 136 10




11 KUIACC

KoaunuyecTBo 4acoB

Ne Tema ypoka Kourpoabnsie | IIpakTuueckue
n/n Bcero
padoThI padoThI

1 [IpumeHeHne NPOU3BOIHOM K UCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U 1
JKCTPEMYMBI

5 ITpumeHeHne NpoU3BOAHOM K MCCIIE0BAHNIO QYHKIIUNH HA MOHOTOHHOCTb U 1
IKCTPEMYMBI

3 [IpumeHeHne NpOU3BOIHOM K UCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U 1
9KCTPEMYMBI

4 ITpumeneHne Npon3BOAHON K MCCIEA0BaHUIO (GYHKIUN HA MOHOTOHHOCTD U 1
9KCTPEMYMBI

5 [IpumeHeHne npon3BOAHON K UCCIIEA0BAaHUIO (YHKIIMI Ha MOHOTOHHOCTb U 1
JKCTPEMYMBI

5 [TpumeHeHne MpON3BOTHON K UCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD U 1
JKCTPEMYMBI

7 Haxoxxenne HanOoblIero 1 HaMMEHbUIET0 3HaU€HUs HENMPEPBIBHOM (YHKIIMU HA 1
OTpe3Ke

3 HaxoxneHne HauOoIbIIero 1 HaMMEHbIIEr0 3HaYEeHUs HelIPEephIBHON (DYHKIIMH Ha 1
OTpe3Ke

9 Haxoxenne HanOoblero 1 HaMMEHbUIEr0 3Ha4€HUsI HENPEPhIBHOM (QYHKIIUU HA 1
OTpe3Ke

10 Haxoxnenne HanOoNbIIEero 1 HAMMEHBIIIET0 3HAYEHUS HEPEePbIBHON (QYHKIIMH Ha 1
OTpe3Ke

11 Haxoxnenne HanOopIero 1 HAaMMEHBIIETo 3HAYCHHS HEMPEPHIBHOW (QYHKIIMH HA 1
OTpe3Ke




Haxoxenne HanOouplero ¥ HaMMEHbUIEro 3Ha4eHUsl HEMPepbIBHOM QYyHKIIUU HA

12 1
OTpe3Ke
13 [TpuMeHeHne TPON3BOAHOMN IS HAXOXKACHUS HAMITYUIIEr0 PEHICHUS B ITPHKJIATHBIX 1
3amadax
14 [TpuMmeHeHne NPON3BOAHOM NI HAXOXKACHNS HAMITYUIIEr O PEIICHUS B ITPHKJIATHBIX 1
3a/1agax
15 [TpuMeHeHn e MPON3BOIHOM I ONIpeNeIeHUs] CKOPOCTH U YCKOPEHHsI Ipoliecca, 1
3a1aHHOTO0 (DOPMYJION WK TpaduKOM
16 [TpumeneHne MPOU3BOAHOM JJIsL OTIPENETICHUsI CKOPOCTH U YCKOPEHHS IpoIiecca, 1
3a1aHHOTO0 (HOPMYIION MK TpaduKOM
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
22 KonTtponwsnas pabora: "MccnenoBanue GyHKIUN ¢ TOMOIIBIO MPOU3BOTHOM " 1
23 IlepBooOpa3Has, OCHOBHOE CBOHCTBO IIEPBOOOPAZHBIX 1
24 [TepBoobpa3znbie aneMeHTapHbIX QyHKIMA. [IpaBuia HaxoXIeHHUs MepBOOOpa3HBIX 1
25 [IepBooOpa3Hbie aneMeHTapHbIX QyHKUMH. [IpaBuia HaxoX1eHUs TEpBOOOPa3HBIX 1
26 HHterpan. I'eomeTpudeckuii CMbICT HHTErpaJia 1
27 Brraucnenue onpenenénnoro uaterpana no ¢popmyne Hetorona-Jleitbuuma 1
28 Brraucnenue onpenenénHoro uaterpana no ¢popmyne Hetorona-Jleiibuuma 1
29 [IpumeHeHue nHTErpaia s HaXoKIEHUS IIIOIAJeH MIOCKUX Guryp 1
30 [TpumeHenne uHTerpaa A HaX0XKJICHUSI 00bEMOB T€OMETPHYCCKUX TEll 1
31 [Ipumeps! pemienuit 1udpepeHuanbHbIX ypaBHEHUN 1
32 [Tpumeps! pemenuii nudpepeHuanbHbIX YpaBHEHHH 1




MaremaTtnueckoe MOACIUPOBAHNEC PCAJIBHBIX IPOLIECCCOB C ITOMOIUIBIO

33 1
muddepeHuanbHbIX ypaBHEHUH

34 KonTtponwsnas pabora: "IlepBooOpasnas u unrerpat” 1

35 Tpuronomerpuueckue QyHKIIUH, KX CBOMCTBA U TpaduKu 1

36 Tpuronomerpuueckue QyHKINH, UX CBOICTBA U IpaduKu 1

37 Tpuronomerpuueckue GyHKIMHU, UX CBOMCTBA U IrpauKu 1

38 Tpuronomerpuueckue QyHKIUHU, UX CBOMCTBA U Tpaduku 1

39 Tpuronomerprueckue GyHKIMH, UX CBOWCTBA U TpadUKH 1

40 OT160p KOpHEN TPUTOHOMETPUYECKUX YPABHEHUI C TOMOILbIO 1
TPUTOHOMETPUUECKOH OKPYKHOCTU

41 OT100p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHUN C IOMOILBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTU

42 OTOOp KOpHEH TPUTOHOMETPUYCCKUX YPAaBHCHUH C ITOMOIIIBIO 1
TPUTOHOMETPUYECKO OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUN C TTOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTHU

44 Pemenue TpuroHOMETPUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB 1

46 Pemenue TpuroHOMETpHYECKUX HEPABEHCTB 1

47 Pemenue TpuroHomMeTpuueCKrX HEPABEHCTB 1

48 KonTtponbhas pabdota: "I'pauku TpUroHOMETpUUYECKUX PYHKLIUH. 1
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/Ibl PELICHHUS MI0KA3aTEIbHbIX HEPABEHCTB 1

50 OCHOBHBIE METO/IBI PELICHUS [10KA3aTEIbHBIX HEPABEH CTB 1

ol OcHOBHBIE METO/IbI PELICHUS TOKA3AaTENbHBIX HEPABEHCTB 1

52 OCHOBHBIE METO/IBI PELICHUSI TOKA3aTEIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METOIBI PEUICHHS TOTapu(PMHUUECKUX HEPABEHCTB 1




54 OCHOBHBIE METO/BI PELICHUS JIOTapU(PMUYECKUX HEPABEHCTB 1
95 OCHOBHBIC METO/IbI PEIICHHS JTOrapu(hMUICCKHX HEPABEHCTB 1
56 OCHOBHBIE METO/BI PEUICHUS TIOTapU(PMHUYECKUX HEPABEHCTB 1
S7 OCHOBHBIE METO/IbI PELICHUS NPPALIMOHATIBHBIX HEPAaBEHCTB 1
58 OCHOBHBIE METO/IBI PELICHUS HPPALIMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METOJIbI PEUICHHUSI HPPAIIMOHAIBHBIX HEPABECHCTB 1
60 OCHOBHBIE METO/IBI PELICHUSI HPPAIMOHATIBHBIX HEPABEHCTB 1
61 I'paduueckue MeToIbI pelIeHus] HPPAMOHATIBHBIX YPaBHEHUH 1
62 I'paduueckre MeTOIBI pEeLICHUS HPPALNOHATBHBIX YPaBHEHUH 1
63 I'paduueckre MeTOIbI pelIeHUs MTOKA3aTeIbHBIX YPaBHEHUM 1
64 I'padmueckue MeTOBI peLIeHNs T0KA3aTEIbHBIX HEPABEHCTB 1
65 I'padrueckue MeToIbl pereHus Jorapu(MUIESCKUX YpaBHEHHUI 1
66 I'padmueckue MeTonbl penieHns JorapupMUIECcKuX HEpaBEHCTB 1
67 I'padmaeckre MeTOABI pelieHns JorapuMHUUECKUX HEPABEHCTB 1
68 I'padmueckue MeToAbBI pellIeHNs TOKa3aTeIbHBIX U JOrapu(PMHUUECKUX ypaBHEHUI 1
69 I'padrueckre MeTOIBI pELIEHUS TOKA3aTENbHBIX U JOrapru(pMHUUECKIX ypaBHECHUN 1
70 I'padmueckue MeTObBI pelieHNs MOKa3aTeIbHBIX U JorapuPMUUECKUX HEPABEHCTB 1
71 I'padmueckue MeToabl peleHns T0Ka3aTeIbHBIX U JOrapupMUUECKUX HEPABEHCTB 1
79 KontponbHas pabora: "UppannoHanbHble, MOKa3aTeIbHbIE U JOrapupMuIecKie 1
HepaBeHcTBa"
73 Kommuiekcuble uncna. Anredpanyeckasi 1 TpPUTOHOMETpUUEcKast popMbl 3anucu 1
KOMITJIEKCHOT'O UM CIIa
74 Kommnekchble yucna. Anredpanyeckasi 1 TpUroHOMeTprudeckas (hOpMbl 3aIIUCH 1
KOMIIJIEKCHOT'O YU CIla
75 ApudnmeTnueckue oneparuu ¢ KOMIUIEKCHBIMHU YA CIIaMU
76 ApudmeTrueckue ornepary ¢ KOMIUIEKCHBIMHU YK CIIAMH




77 N300paxeHne KOMIUIEKCHBIX YU CENl Ha KOOPAMHATHOM MJIOCKOCTU 1
78 N3006paxenne KOMIUIEKCHBIX YHCel Ha KOOPAMHATHOM MIIOCKOCTH 1
79 ®opmymna Myaspa. Kopau N-0if cTernenn U3 KOMIIJIEKCHOTO YUCia 1
80 ®opmyna Myaspa. Kopau N-0if cTernenn u3 KOMIIJIEKCHOTO YUCia 1
81 [TpuMeHeHne KOMITJIEKCHBIX YHCEI IS pelIeHns] PU3NIECKUX U TeOMETPUIECKIX 1
3amaqy
82 KonTtponwsHas pabora: "Komriekcasie yuca” 1
83 HatypasbHble u 1iensle uncia 1
84 HatypanbsHble U 1enple yrciia 1
85 [IpuMeHeHne NpU3HAKOB IETUMOCTH LIEJIBIX YUCET 1
86 [IpumeHeHne NpU3HAKOB ETUMOCTH LIEJIBIX YUCEeT 1
87 [Ipumenenue npuszHakoB aenumocTH Hebix yncenr: HO u HOK 1
88 [Ipumenenue npuszHakoB aemumocTH 1ensix yncesnr: HO u HOK 1
89 [IpumeHeHne NpU3HaKOB JETMMOCTH LIEJIBIX YHUCEN: OCTATKH 110 MOJYJIIO 1
90 [TpuMeHeHne NPU3HAKOB JETUMOCTH LEJIbIX YHCEN: OCTATKH 110 MOAYIIIO 1
01 [TpuMeHeHn e TPU3HAKOB JETUMMOCTH IEJIBIX YHCEN: adropuT™ EBkimaa s 1
pelieHus 3a7a4 B IENbIX YUCIaX
92 KonTtponbshas padota: "Teopus nensix uncen" 1
93 Cucrema 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBbI - 1
CIIEACTBUS
94 Cucrema 1 COBOKYITHOCTh ypaBHEHHI. PaBHOCHIIbHBIE CHCTEMBI M CHCTEMBI - 1
CIIEACTBUS
95 OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U COBOKYITHOCTEH pallMOHAIbHbBIX YpaBHEHHI 1
96 OCHOBHBIE METOJIbI PELICHUSI CHCTEM U COBOKYITHOCTEH MPpaIlMOHAIBHBIX 1
YpaBHEHMI
97 OCHOBHBIE METO/IBI PELIEHUS] CUCTEM M COBOKYITHOCTEH MTOKA3aTEIbHBIX YPABHEHU 1




98 OCHOBHBIE METOJIbI PELICHHUSI CHCTEM M COBOKYITHOCTEH MTOKa3aTeIbHBIX YPaBHEHUI 1

99 OCHOBHBIE METO/IBI PEUICHHSI CHCTEM M COBOKYITHOCTEH JIOrapu(MUIECKUX 1
YpaBHEHHI

100 OCHOBHBIE METOJIbI PELICHUSI CHCTEM M COBOKYITHOCTEH JOrapru(pMuIecKux 1
ypaBHEHUM

101 [IpuMeHEeHNE CHCTEM K PEIICHUI0 MATEMAaTHYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMuHbIX 1
obnacTell HAYKH M peasibHOW JKU3HU, HHTEPIIPETAIUS TTIOJTYYCHHBIX Pe3yIbTaTOB

102 [IpuMeHeHne CHCTEM K pEIIeHUI0 MaTEMaTHIEeCKUX 3a/1a4 U 33/1a4 U3 Pa3IMIHbIX 1
obyacTell HAyKH M peasibHOW JKU3HU, HHTEPIIPETAIUS [TOJTyYeHHBIX PE3yIbTaTOB
[IpumeHeHne HepaBEHCTB K PEIICHUI0 MAaTEMaTHUECKUX 3a4a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIaCTEH HAYKU M PealibHOM JKM3HU, HHTEPIIPETALNS ITOTy4EHHbIX 1
pe3yJIbTaToB

104 KonTtponbhas padota: "Cucremsl paliioHaIbHbIX, UPPALld OHAIBHBIX 1
[IOKa3aTeNIbHbIX U JIOrapu(pMUUYECKUX ypaBHEHUN"

105 PanmonanbHble ypaBHEHUs C TapamMeTpaMu 1

106 PanmonanpHBIC HEPABEHCTBA C MTapaMeTpamMu 1

107 PannonanbsHbIE CHCTEMBI € TApaMeTpaMu 1

108 WppanunonanbHble ypaBHEHH, HEPABEHCTBA C MapaMeTpaMu 1

109 WppanymoHnanbHble CUCTEMBI C TapaMeTpaMu 1

110 [TokazaTenbHbIC ypaBHEHUS, HEPABEHCTBA C MTapaMeTpamMu 1

111 IToka3aTenbHbIE CHCTEMBI C IIApaMeTpaMu 1

112 Jlorapudmuyeckrue ypaBHEHUs, HEPABEHCTBA C TTapaMeTPaMH 1

113 Jlorapupmudeckre CUCTEMBbI C TapaMeTpaMu 1

114 TpuroHoMerpuueckue ypaBHEHUs ¢ TapaMeTpaMu 1

115 Tpuronomerpuyeckre HEpaBeHCTBA € MapaMeTpaMu 1

116 TpUrOHOMETPUUECKME CUCTEMBI C ITapaMeTpaMHU 1




[TocTpoenue u uccnenoBaHNe MaTEMaTUYECKMX MOJIENIEN pealbHbIX CUTYALui C

117 MTOMOIIBI0 YPAaBHEHUH € TTapamMeTpamMu !

118 [TocTpoenue u uccnen0BaHNE MATEMATHYECKUX MOJEIIEH PeaIbHbIX CUTYallUH C 1
MTOMOIIIBIO CHCTEM yPaBHEHUH C IMapameTpaMu

119 [TocTpoenue u uccnenOBaHNE MATEMAaTUYECKUX MOJIEIIEH peabHBIX CUTYaIIHii ¢ 1
MTOMOIIBIO CHCTEM ypaBHEHUH C IMapameTpaMu

120 KonTtponwsnas pabora: "3amauu ¢ mapamerpamu”

121 [ToBTOpeHue, 0600IIeHNE, cCUCTeMaTH3alus 3HaHU: "YpaBHeHH "

122 [ToBTOpEeHuE, 0600IIeHIE, CHCTeMaTH3alus 3HAaHUH: "YpaBHeHHS "

123 [ToBTOpenue, o6o00meHNe, cucTremMaru3anus 3HaHui: "YpaBHeHus. CUCTEMBI 1
ypaBHEHHI"

124 [ToBTOpenue, o6061IeHNE, cucTemMaTu3anus 3Hanuii: "HepaBenctna"

125 [ToBTOpenue, o6o0meHne, cucremaru3anus 3Hanui: "HepaBencTsa"

126 [ToBTOpeHue, o6061meHne, cucremaTu3anus 3Hanuii: "[IpousBoaHas u eé 1
npumeHeHue"

127 [ToBTOpeHue, o6o0mIeHNEe, cucTemMaTu3aius 3HaHui: "TIpousBogHas u e€ 1
npumeHeHue"

128 [ToBTOpenue, 06001IeHNEe, cucTeMaTu3anus 3HaHui: "Murerpan u ero 1
npumMeHeHue"

129 [ToBTOpeHue, 0600IIeHNE, cUCTeMaTH3aIus 3HaHUH: "D yHKIrn" 1

130 [ToBTOpenue, 00obmeHNe, cucTeMaTu3anys 3HaHui: "OyHkun" 1

131 Hrorosast KOHTpoJIbHAS paboTa 1

132 [ToBTOpeHue, 0000IIeHNE, CHCTEMATH3AIHSI 3HAHUI 1

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 132







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 Anrebpa u Havasia MateMaruyeckoro ananusa. 10-11 knaccel. YueOHUK.
bazossiii 1 yrinyoaennsiil yposau / Komsrun F0.M., TkaueBa M.B., ®enopoBa

H.E., lla6ynun M.U., Anumos 111.A. / 2021.

METOJAUYECKHUE MATEPHAJIBI U151 YUYUTEJISA
denepanbHas pabodas mporpaMma cpeHero oouiero oopa3oBaHus npeaMera
«Marematukay yriayOieHHbii ypoBenb (s 10 - 11 kmaccoB o6pa3oBaTenbHbIX

OpraHHU3aluii)

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HMHTEPHET

Konctpykrop pabounx nmporpamm https://workprogram.edsoo.ru/work-
programs/27730

POII https://resh.edu.ru/

OI'AOY AIIO «Akaaemus Munnpocsemienus: Poccuny»

OI'C «Most mIKoIa»

bubmuorexka Munnpoceemienus https://lesson.academy-content.myschool.edu.ru/
Mos mxona. bubnroreka https://lib.myschool.edu.ru/market?filters

bubmoreka mudpoBoro odpazoBarensHoro koureHta https://apkpro.ru/bcok/






