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MNOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamma cocraBneHa Ha ocHoBe TpeOoBanuii ®I'OC COO k pesynbratam
OCBOCHHSI OCHOBHOHM 00pa3oBaTebHOM IMpOTrpaMMbI cpeaHero obdmiero obOpaszoBanus MAOY
COLI Ne 9, ¢ yueToMm mporpamm, BKJIIOYEHHBIX B €€ CTPYKTYpYy, Ha OCHOBE (enepaibHOTro
ceppuca «KoHcTpykTOop pabouux mnporpamm mno yudeOHbiM mnpeameram» u DOIl cpegnero
o0rmiero oOpa3oBaHus, a TAK)Ke OPUEHTUPOBAHA HA IIeJIEBbIE IPUOPUTETHI, CHOPMYITHPOBAHHBIC B
denepanbHO paboueil mporpaMme BOCIIUTAHUS.

VY4eOHblit Kypc «AnreOpa W Hadalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B MPOTpaMMe CpelHero oOimero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH O0ECIeYMBAaET HHCTPYMEHTAIBbHYIO 0a3zy Uil HW3y4eHHs] BCEX eCTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpPOHBI, (hOPMUPYET JOTHYECKOEe M abCTPaKTHOE MBIILICHUE
0o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHS HH()OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH U JpPYyrux JUCHMIUIMH. B pamkax paHHOro ydeGHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  SI3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMynupyeT CBOU JOCTHKEHHUS B MaTeMaTudeckoi popme.

VY4eOHbIil Kypc anreOpsl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIEIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHS OCHOBHBIX
TEH/JCHIMA pPa3BUTUS DKOHOMHKH M OOINECTBEHHOH J>XW3HHW, TMO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATH UX IS
JanbHEHIero oOpa3oBaHMsl W B IIOBCEIHEBHOW KW3HH. B TO e Bpems OBIaJieHHE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIMSMHU alnreOpbl 1 MaTeMaTHYECKOTO aHaIHn3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTbH, JIOKa3bIBATh
YTBEP)KJICHHSI C TIOMOIBI0 UHAYKIMHM U PACCYXk/aTh JEAYKTUBHO, UCIOJIb30BaTh 0000IIEHNE U
KOHKPETH3aIMio, abCTparupoBaHWE W aHAIOTHIO, (POPMUPYET KpeaTHBHOE WM KPUTHYECKOE
MBIIIUICHHE.

B xone u3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOyyarolmuecsi TMOJy4aloT HOBBIM ONBIT pelleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
MIOCTPOCHHUST MATeMaTHYECKUX MOJENEH pPealbHbIX CHTYallud, MHTEPIPETAlMH MOJYyYSHHBIX
pELIeHNH, 3HAKOMSATCS C IpUMEpaMi MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpOJe, HAyKe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

Y4eOHbIl Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTCHIIMATIOM, KOTOPBIHA
peanm3yeTcss Kak dYepe3 y4eOHBIH MaTepHuall, CIIOCOOCTBYIOIINK (OPMHPOBAHUIO HAYIHOTO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, Tpedyromei
NPOIOJDKUTEIPHON — KOHIICHTPAIlMM ~ BHUMAHUS, CaMOCTOSITEIIBHOCTH, aKKypaTHOCTH W
OTBETCTBEHHOCTH 32 MOJIY4YEHHBINA pPe3ysbTaT.

B ocHoBe Meromuku oOydeHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHAn3a JISKUT
NeSITeIbHOCTHBIN PUHLUI 00Y4EHUsI.

B ctpyktype yuebHoro kypca «Anredpa u Hayajla MaTeMaTHUYE€CKOTO aHaJIN3a» BbIIEJICHBI
CJIEAYIOIINE CO/EPIKATEIbHO-METOJMUECKUe JIUHUU: «YHucna W BbIUMCICHUS», «DYHKIUU U
rpaduxu», «YpaBHEeHUs U HepaBeHCTBay», «Havana MaTemaTrueckoro aHaianza», «MHokecTBa 1
Joruka». Bce OCHOBHBIE coOnepkKaTeabHO-METOAWYECKHE JHHUU H3Yy4aloTCsl Ha MPOTSDKEHUH
JIBYX JIET OOYyYeHHs Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS APYT
Ipyra M TOCTEIIEHHO HACHIIASCh HOBBIMH TeMaMu W paszaenamu. J[aHHBIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HECKOJIbKUX
MaTEeMAaTHYECKUX JMCUUIUINH, TAKUX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTUYCCKUI aHau3,
TEeOopusi MHOXKECTB, MaTreMaTuueckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs



OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMATUYECKHUM allllapatoM, y HUX TOCIEeI0BATEIBHO
dbopMupyeTcss U COBEPILICHCTBYETCS yMEHHE CTPOUTHh MAaTeMAaTUYECKyI0 MOJENb peallbHOM
CUTyallid, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU W3YYEHUH Y4eOHOTO Kypca, sl pelieHUs
CaMOCTOSITENIbHO C(OPMYJIIMPOBAHHOW MaTeMaTU4eCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBAThH
CBOH OTBeET.

CognepxxarenpHO-MeTOIMUECKass  JUHUSA  «Yucna W BBIYMCIIEHUS» — 3aBEpIIAeT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 001iero obpaszoBanus. Ha ypoBHe cpemnero oOrmiero odpazoBanus 0codoe
BHUMaHUE yjaenseTcss (GOpPMHPOBAHUIO HABBHIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0sl CIoNIb30BaHUE PA3TUYHBIX (OPM 3aMUCH YHCIa, YMEHHE JAeNaTh MPUKUJIKY, BBIIOIHATH
NpUOJIMKEHHBIE BHIYUCIICHUS, OIICHUBATh YHUCIOBBIC BBIPAXKEHUSI, pad0OTaTh C MATEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOUIMMCSI MHOXECTBA HATYpPaJbHBIX, LIENBIX, PAllMOHAIBHBIX U
JIEMCTBUTEIIBHBIX YUCEN JOTOJIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX YMceNl. B kaxaoM u3 3Tux
MHO>KECTB PacCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UUecKre 3a/1a4u ¥ Omepaluu: AeeHue
HAIeJIO, OINEPUPOBAHWE OCTATKAMH HAa MHOXKECTBE IICNIBIX YHCEN, OCOOble CBOMCTBA
paloHaIbHBIX U UPPALMOHATBHBIX YUCEN, apu(METUYECKUEe OIepaluy, a TakKe H3BICUCHUE
KOpHSI ~ HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  bmaromaps
MOCJIEIOBATEIbHOMY  PAaCHIMPEHHIO Kpyra HCIHOJIB3YEeMbIX 4YHMCEl U 3HAaKOMCTBY C
BO3MOXKHOCTSIMHU UX NMPUMEHCHHSI IJIs1 PEIICHUS PA3IMYHBIX 33a7a9 (GOopMHUpYyeTCs MpeaCcTaBIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIETIEH pealbHOI0 MUPA, IIIUPOKO
UCTIOJIBE3YIOTCSI 0000IICHIE U KOHKPETU3AIHS.

Jlunns «YpaBHEHHS U HEPABEHCTBA» PEaTU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
YpOBHE cCpenHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxaoMm paszaene I[Iporpammsr
MPEeyCMOTPEHO pellIeHHue COOTBETCTBYIOIIMX 3ajad. B pe3ynbpTare oOydaroniyecsi OBIaJeBalOT
pa3IUYHBIMU ~ METOJAaMHU  pEIICHUS palUOHAIBHBIX, HPPAIMOHAIBHBIX, TOKA3aTeIbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHHIA, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
coaepxamnux mapamerpsl. [lonydeHHbIE YMEHMsI IIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
GYHKIHMI ¢ TOMOIIBbIO TPOU3BOAHOMN, TPU PEIICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJIBIIMX ¥ HAaUMEHBIIUX 3HAaYeHUN QyHKIMU. J[aHHAs cojepkaTenbHas JTMHUS BKIIOYAET B
cebst Takke (GOpMUPOBAHHWE YMEHUW BBIMONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
paloHATBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAaK)Ke BBIPAKCHUM,
COJIepKalINX CTemeHu u Jjorapupmel. braromaps u3ydeHHIo anreOpanyeckoro Marepuana
MPOUCXOAUT JaJbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JCTYKTUBHBIX PACCyKICHHH, pabOThl C CHMBOJBHBIMU
dbopmamu, TIpeICTaBICHNUs] 3aKOHOMEPHOCTEW M 3aBHCHMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEIICHHs] IPAKTUIECKUX U €CTeCTBEHHO-
HAy4YHBIX 33714, HAIJSITHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

CogepxarenpHo-MeToAuYecKass TUHUS «DyHKIMU U TpaduKU» TECHO MEpeIuieTaeTcs ¢
IPYyTUMH  JUHUSAMH  Y4eOHOrOo Kypca, TIOCKOJIBKY B  KakKOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1 Marepuana. M3ydeHue  CTENEeHHOM, IOKa3aTelIbHOM,
norapu(MUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIUNA, UX CBONCTB M rpad)MKOB, UCIIOIH30BAHUE
GyHKIUE Ui pelieHusl 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB U PEATbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEeMaTHYECKMM aHaJM30M, TaK M C pelIeHHeM ypaBHEHUN W HepaBeHCTB. [Ipu
9TOM OoJbIlIOe BHUMaHUE yaensiercs (QOPMUPOBAHUIO YMEHHS BBIpaXaTh (Qopmynamu
3aBHCHUMOCTH MEXIYy Pa3U4YHbIMU BEIMUYMHAMH, HUCCIEI0BATh MOJyuYeHHbIE (DYHKIIUU, CTPOUTH
ux rpaduku. MaTepuan 3TOH coAepKaTelbHON JIMHUM HAaleJIeH Ha pa3BUTHE YMEHHH H
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMH B pazIu4HON (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOMIEHMIO W KOHKpPETU3allUH,
WCIIOJIb30BAaHHUIO AHAJIOTUI.



CopnepxatenpHas auHUsA «Hadana mareMaTHuecKoro aHajin3ay MO3BOJISIET CYIIECTBEHHO
pacIMpUTh KPYr KaK MaTeMaTHYECKHX, TaK M MPUKIATHBIX 3a/1a4, JOCTYIHBIX 00yJYarOIUMCS,
TaK KaK y HUX IOSIBJISIETCS BO3MOKHOCTb CTPOUTH I'padUKH CIOKHBIX (DYHKIHHA, OIpeaesaTh UX
HarOOJIbIIE U HAUMEHBIIINE 3HAUCHUS, BEIUUCIIATE TUIOMAAN GUTYp U 00BEMBI TEJ, HAXOAUTh
CKOPOCTM W YCKOpeHHs TmpoueccoB. J[laHHas copaepkaTenbHasl JIMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUS MaTeMaTHYeCKHMX MOJIENICH pEaJbHbIX CHTYyalud, I03BOJISIET
HAXOJUTh HAWIIyylllee pelIeHHWEe B TMPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMHUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOIO aHallM3a CIOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTth MPOSIBICHHUS 3aKOHOB MaTEMATHKH B HAYKe, TEXHUKE U UCKyccTBe. O0yJaromuecs
Y3HAIOT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJYYEHHBIX B XOJ/I€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 X aBTOpax.

CopnepxatenpHO-MeToanYecKast JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOXECTB M MAaTEMAaTUYECKOH JIOTUKH. TeopeTHKO-MHOKECTBCHHBIC
NPEICTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJHLHOW MaTeMaTHKU W TpeIJiarailoT Hamboiee
YHUBEPCAJIbHBIN S3bIK, OOBCIUHSIONIMNA BCE pa3/ieibl MAaTEeMAaTUKH U €€ NPUIIOKCHHUU, OHU
CBSI3BIBAIOT pa3HbIe MaTEMaTHUECKUE TUCIHUIUIMHBI U UX MPHIOKEHHUS B eAnHOoe 1enoe. [loaromy
BRXHO JIaTh BO3MOXHOCTh OOYYaroleMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBCHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKH M HCIIOJNB30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MbICHEH. [Ipyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJIEIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh
00OCHOBaHMH W  CJEIOBAaHWE ONPEACICHHBIM TMpaBWJIAM TIOCTPOCHUS  JIOKAa3aTeJbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaT€MaTH4YEeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIIUICHHUS] 00YYarOIIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTUYECKHX
npaBui, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIIJICHHS.

B ydeOHOM Kypce «Anrebpa u Hayalla MaTeMaTHYECKOTO aHAU3a» IPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTUYECKOIO  MOJEIMPOBAHHUS,  KOTOpblE  MpPHU3BaHbl  CHOCOOCTBOBATH
(GOpMHPOBAHNIO HABBIKOB TOCTPOCHHS MOJENEH pPEalbHBIX CHUTYallMd, HCCIEIOBAHUS ITHX
MoJieNiell ¢ IOMOIIbIO ammapata aiareOpbl M MaTeMaTHYeCKOro aHaiu3a, WHTEepHpeTanuu
MOJYYeHHBIX PE3YNbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXIBIM M3 Pa3[elioOB MPOTPAMMBL,
MOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIUPOKO MCIOJIb3YeTCs AJS PelIeHus MPUKIaJIHbIX
3amad. [lpm pemeHum peanpHBIX TPAKTUYECKUX 337a4  OOydJarommecss pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCMOIb30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETH3HPOBATh Mpobiemy. JlesTensHOCTh M0 (OPMHPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 3a/la4 OPraHU3yeTcsl B MPOLecce U3yYEHHsI BCEX TeM y4eOHOIo
Kypca «AnreOpa 1 Hadalla MaTeMaTHYECKOTO aHATTN3a.

Ha u3yuyenue yueOHoro kypca «Anredpa 1 Hayajga MaTeMaTHYECKOrO aHaJIM3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Yuciaa 1 BLIYMCTIEHUS

Panmonansubie unciaa. OOBIKHOBEHHBIC M JIECATUYHBIE POOU, TPOIIEHTHI, OECKOHEUHBIE
nepuoandeckue 1podu. [IpuMenenue apobdeii v MPOIEHTOB TS PeIICHHS IPUKIIATHBIX 3329 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JeiicTBuTenpHble yKcna. PanyoHanbHble U MppalMOHANbHbIE YMCia. ApH(pMETHYEeCKHe
omnepanu ¢ JCUCTBUTEIbHBIMU 4YUCIaMU. MOJynb NEUCTBUTEIBHOTO YHCIAa M €ro CBOMCTBA.
[TpuOmmkEHHbIE BBIYUCIICHUS, TpPaBWIA OKPYIJICHHS, TNPUKHUIKA M OIEHKAa pe3ylibrara
BBIYHCIICHHH.



Cremnenb ¢ mensiM nokasateneM. bunom HeroTtoHa. Vcnonb3oBanue moaxosiiei Gpopmsl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEIIECHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTYypaTbHON CTEIIEHH U €r0 CBOICTBA.

CreneHp ¢ panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JICHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapugm uncna. CoiicTa gorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TaHI€HC, KOTAaHI'€HC YHMCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHusI 1 HEPaBEeHCTBA

ToxnecTBa M TOXKIECTBEHHblE IIpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIbHBIEC ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, pelieHue HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIEIbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHne MHOrowieHa Ha MHOIOWIEH C OCTATKOM.
Teopema be3y. Muorousnensl ¢ rensiMu kodddunrentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. OCHOBHBIE METOABI PEUICHMsS  HUPPALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS I1I0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBaHue BRIpAKECHUMN, COACPIKAIINX JIOTAPUPMBIL.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOABI PELICHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpuUroHomerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHMI. Pellenre TpuroHoMeTpuYeCKUX ypaBHEHUI.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CUCTEMBl JIMHEWHBIX YpaBHEHMM.
Onpenenurens MaTpuipl 2X2, €ro reoMeTpUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €ro
3HAYEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MIPUKJIAHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHM. McciienoBanne MocTpoeHHON
MOJIEIIU C TOMOILBIO MAaTPUIL] U ONIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENIEN peaJbHOM CUTyallMH C IOMOIIBK YpPaBHEHUH U
HepaBeHCTB. [IpyMeHeHHne ypaBHEHUH M HEPAaBEHCTB K PELICHUI0 MAaTEMAaTHYECKHX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKu U peanibHON )KU3HU.

DOyHKIUH U rpauKu

@yHkMs, crnocoObl 3anaHus (yHKuuU. B3aumHo oOpatnble ¢QyHknuu. Kommosunus
¢bynkuuit. ['paduk pynkunn. DnemeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB HyHKIMHA.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUW ¢yHkiuu. Hynu ¢yakuuu. [Ipomexyrku
3HaKonocTosHcTBa. UETHble M HeuéTHble QyHKUMU. [lepuognueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (pyHKUIMH. MakcuMyMbl 1 MUHUMYMBI QyHKIMU. Hanbombiiee u HauMeHblIee
3HaYeHUs (PYHKIIMU Ha TPOMEKYTKE.

Jluneiinas, kBagpaTHdHas U APOOHO-TMHENWHAs QYHKIIUN. DJIEeMEHTapHOE UCCIEA0OBaHUE U
MOCTPOCHHE UX TPaPHKOB.

CrenenHast QyHKIMsI ¢ HaTypaJdbHBIM W IENbIM moka3areneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa 1 rpaduk KOpHS n-Of CTENeHU Kak (PyHKIMH OOpaTHOM CTENeHH C HaTypalbHbIM
MTOKa3aTeJIEM.

[Toka3zarenbHas U jgorapudmuueckas GyHKIHH, UX cBOMCTBA U rpaduku. Vcnonbp3oBanue
rpa¢uKkoB PYHKITUH AJI PEIICHUS YPAaBHCHUM.

TpuroHomerpudeckas OKpPYKHOCTb, OIpPEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUI
YHUCIJIOBOT'O apryMEHTA.

OyHKIMOHATbHBIE 3aBUCUMOCTH B PEAIbHBIX Ipolieccax U siBIeHUsX. [ papuku peanbHbIX
3aBHCHMOCTEH.

Havyana maTeMaTH4eCKOro aHAJIM3a



IMocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IIOCIEA0BATENLHOCTEH. MeToI MaTeMaTHYECKOMH
WHAYKOUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBLHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEeMaTUYeCKOro aHalin3a Kak aHajn3a 0ECKOHEUHO MaJlbIX.

Apudmernueckass U reoMeTrpuueckas —mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH T€OMETPHUECKON MPOTPECCHH.
JIuHeHbII M AKCHOHEHUHAIbHBIM pocT. Yumciao e. Dopmyna CIOXKHBIX IPOIEHTOB.
Hcnonp30Banne Nporpeccuu i pelIeHHs peaibHbIX 3a7a4 IPUKIIAHOTO XapaKTepa.

HenpepriBuble (yHkuuu u uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpPEpBHIBHBIX HAa OTpe3ke. MeToj MHTEpBAJOB JUISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNPEephIBHBIX (MYHKIIUI JIJIs peleHus 3a/1a4.

[TepBast u BTOpas npousBoAHbIe PyHKIUHU. OrpeaeeHue, reOMeTpUIeCKUi U PU3NIECKUi
CMBICJI POU3BOAHON. YpaBHEHHUE KacaTeNbHOM K rpaguKy QpyHKIMH.

[IpousBoaHbie 3eMeHTapHBIX GyHKIUNA. [Ipor3BogHAS CyMMBI, TPOU3BEICHHUS, YACTHOTO
Y KOMIO3UINH QYHKITUH.

MHo:xecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CBoicTBa. [{uarpammbl Diinepa—BeHHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO almapara JJisi ONMUCAaHHUS PEaJbHbIX IMPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Ompenenenne,  Teopema, CBOHMCTBO  MaTEeMaTHYECKOro  OOBEKTa,  CJIC/ACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIIACC

Yucsia v BbIYUCICHUSA

Harypanbuble u nensle uucna. IIpuMeHeHue NPU3HAKOB JAETUMOCTU IIENIbIX YHCEN,
HaubOonbIMi o6mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJI0, anroputMa EBkinia fms pemenus 3aaa4 B LeNIbIX Yuciax.

KommiekcHsle uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO 4Yucia. ApupMeTHUEeCKHe ONepaluy ¢ KOMIUIEKCHBIMH unciaMu. M300paxenue
KOMILJIEKCHBIX YUCEN Ha KOOpAMHATHOU miockocTtu. @opmyrna Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOrO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YMCeNn JUIsl pelleHus (QU3NYECKUX U
FEOMETPUYECKUX 3a]ad.

YpaBHeHusI U HepaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YpaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHCTEMBbI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot0op KOpHEWH TPUTOHOMETPUUYECKHX YpPAaBHEHHH C IOMOIIbIO TPUTOHOMETPUYECKOMH
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METOIBI PEIIEHUs TTOKA3aTENbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OcHOBHBIE METO/IbI PELIEHUSI UPPALIIOHATILHBIX HEPABEHCTB.

OCHOBHbIE =~ METO/ABl  pEHIeHUs] CHUCTEM M  COBOKYNHOCTEH  palrdOHAIbHBIX,
WPPAMOHATBHBIX, TOKA3aTEeIbHBIX U JIOTApU(PMUIECKUX YpaBHEHUM.

VYpaBHEHHUsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMmeHeHre ypaBHEHUM, CHCTEM W HEPAaBEHCTB K PELIEHUI0 MaTeMaTHYeCKHUX 3ajad U
3a/lad U3 PA3NUYHBIX oOOJacTed HAyKd M peadbHOW >KWU3HM, HMHTEPIpETAIUs IOJTy4eHHBIX
pE3yJbTaTOB.

DyHKUUH U TPpadpuKu

I'padux kommoszummu GyHkui. ['eomerpudeckue oOpa3bl ypaBHEHH W HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH.

['padguueckue MeTOAbl pELICHHS YpaBHEHHMM M HepaBeHCTB. [ 'paduueckue MeTomabl
peleHus 3a1a4 ¢ mapaMeTpamH.



Hcnons3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TMPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BOHUKAIOT NP PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEabHOM KU3HU.

Hayana maTreMaTH4ecKOro aHaJIM3a

[TpumeHeHne MPOU3BOIHON K HCCIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHU I HEelIPephIBHOW (DYHKIIUK HA OTpE3Ke.

[IpuMeHeHrne NpPOU3BOMHOM ISl HAaXOXJICHHUS HAWIY4lIero pPEHIeHUS B MPHUKIAJIHBIX
3amadax, Ui OIpPENCNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHoro (HopMyiaod WiIn
rpaguKoM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO NepBOOOpasHbIX. IlepBooOpasHble 31€MEHTapHBIX
byukuuii. [IpaBuna HaxoxAeHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyeckuii CMbICI MHTErpaia. BeryucieHre onpenenéHHoro uHTerpaia
o ¢popmyne Hprorona-JIeiOnua.

[IpumeHeHue wWHTErpana JUisi HAXOXKACHUS IUIOLAAed IJIOCKUX @uryp u 00BEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit auddepeHnnanbHbIX ypaBHeHHA. MaTeMaTHuecKoe MOJICITUPOBaHHE
pealbHBIX MPOIECCOB ¢ MOMOIIbIO AU(PEepeHIInATbHBIX YPaBHEHUH.

IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpamaaHCKOro BOCIUTAHUS:

c(hOPpMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIIMU  OOYdYalONIIeTOCs Kak aKTHUBHOTO |
OTBETCTBEHHOT'O 4JIEHa POCCHICKOTO OOIIECTBA, MPEACTABIEHUE O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHUM, MPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJEWCTBOBATH C COIMAIBHBIMH WHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(OpMUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUUYHOCTH, YBaXKEHUS K MPOIIJIOMY U
HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSIM POCCUKCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCMOJb30BAHUE ITUX JOCTH)KEHUN B
JIPYTHX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOrO  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUYECKOTO TMOBEICHHSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U AESTENbHOCThIO YUYEHOIO, OCO3HAHWE JMYHOrO BKJaJa B MOCTPOEHUE
YCTOMYMUBOTO OYIYIIETO;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOIIEHWEe K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHWH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHBIX BUJIOB UCKYCCTBA,

5) ¢pusuveckoro BoCNUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUUECKHE 3HAHUS B HHTEpecax 3J0POBOT0O
u Oe3omacHOro o0Opa3a >XKU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryyspHas (u3nueckas akTUBHOCTb),
(bu3HYECKOe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03I0POBUTEIBHON JIEATETLHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYNy, OCO3HAHHE IICHHOCTH TPYIO0JII00Us, HHTEpEC K pa3iaudHbIM cepam
npoecCuOHANBHOM AEsTeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE



COBepIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccur HW peaTu30BBIBATH COOCTBEHHBIE
JKU3HCHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
NPaKTUYECKHX 3a/1a4 MATEeMaTHYECKON HANIPaBJICHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS

Cc(OPMHUPOBAHHOCTh 3KOJOTMUYECKOW KYJIbTYPHI, TOHWMAaHHWE BIHUSIHUS COIUAIBHO-
HPKOHOMHUYECKUX IPOILIECCOB HA COCTOSIHME MPHUPOJHON U COLMAIbHOW Cpeibl, OCO3HAHUE
r00abHOTO ~ XapakTepa  JKOJOTMYECKMX  MpoOJieM, OpHEHTAalus Ha  [PUMEHEHHE
MaTEeMATHYECKUX 3HAHUN ISl pelIeHUs 3a7ad B 00JacTH OKPYKAIOMIEH Cpe/bl, MIIaHUPOBAaHUE
MIOCTYITKOB ¥ OIICHKHM WX BO3MOJKHBIX ITOCIICJICTBUH JUIsI OKPY)KAIOIICH CPEIIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHKH, TOHMMAaHUE MATEMaTHYCCKOW HAyKH Kak cepbl
YeJI0BEYCCKOM JICATEIILHOCTH, 3TANOB €€ Pa3BUTUS W 3HAYMMOCTH JIUISl PA3BUTHUS IIUBHIIU3AIHH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTHKH M MAaTEeMaTHICCKOW KyJIbTYypOH KaK CPEICTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISITh TPOCKTHYIO U MCCIIEIOBATEIBCKYIO ESTEIbHOCTh WHAUBUIYAIBHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jloruueckue AeiicTBUs:

BBISBJISITH U XapaKT€pU30BaTh CYILIECTBEHHbIE IMPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMYTUpOBaTH ONpEAEICHUS MOHATHH,
YCTaHaBJIMBATh CYIIECTBEHHbIN NpHU3HAK KJIacCU(UKALMK, OCHOBAHUA JUIsi 000OLIeHus u
CPaBHEHHUs, KpUTEPUN ITPOBOJAUMOTIO aHAIIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATh CYKJEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKe, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeUUs B (axTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpearaTb KpPUTEPUH JUISL  BBIABICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKIAEHUH (TIpsMble U
OT TPOTUBHOTO), BBICTpPAaUBaTh AapryMEHTAIUIO, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BbIOMpaTh CHoco® pemieHus YydeOHOM 3ajaun (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MOIXOMSAIIMN ¢ YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBaTe/IbCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BOIIPOCHI, (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, YCTaHABIMBATH HCKOMOE U JaHHOE,
(bopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SIBJIECHHUS, IMPOLECCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENILHO (hOPMYJIUPOBaTh 000OOIIEHNs M BBIBOJIBI IO pe3yiIbTaTaM MPOBEIEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYeHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCa, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.



Pabora ¢ nnopmanmeii:

BBISBIIATH JE€PUIMTH HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX Ui OTBETAa HAa BONPOC U AJIS
peLIeHNS 3a0a4H;

BbIOMpaTh MHPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAJIM3UPOBATH,
CHUCTEMAaTH3UpOBATh M HWHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IPECTaBICHHUS;

CTPYKTYpUpOBaTh  WHQPOpPMALHMIO, TPEACTaBIATh €€ B  pasauuHbIX  (opMmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMU M UEISIMU
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX W INHNCbMCHHBIX
TEKCTax, JaBaTh MOSCHEHUS MO XOAY peHIeHHs 3aJayl, KOMMEHTHUPOBATh TMOJYyYCHHBIN
pe3yJbTar;

B XOJIe OOCYXKICHHsI 3aJaBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOil TeMbl, MPOOIIEMBI,
pemaeMoﬁ 3aaa4M, BBLICKA3bIBaTb MACH, HALICJICHHBLIC HA IMOUCK PCHICHHA, COIIOCTABJISAITb CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JMajora, oOHapyKHBaTh pa3jinyuue U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

MPEJICTaBIISTh PE3yNbTaThl PELICHHUS 3a/ladd, JKCIEPUMEHTa, HCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (QopmaT BBICTYIUIEHUS C Y4YETOM 3a/Jad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, aJIrOPUTM pelIeHHs 3a/Jadyd, BBIOMpPATh CIOCOO pelieHus ¢ y4EToM
UMEIOLINXCA PECYpcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBAThH
BapUaHThI pelIeHui ¢ yu€TOM HOBOM MHpOpMAaLIUK.

CaMOKOHTPOJIb, IMOLUOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HaBBIKAMU I103HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCa U pe3ybTaTa PEeLIeHNs: MaTeMaTHUECKON 3a/1auu;

NPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUM 3a/1a4Hd, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, HAM/IEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLEIHM M YCIOBHSIM, OOBSICHATH HPUUYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsSI PE3yJIbTaTOB NESATEIBbHOCTH, HAXOIWUTh OMIMOKY, /1aBaTh
OLIEHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHnn y4eOHbIX 3a/ay, MPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeneniaTbh BUIbl padoT, JOroBapHBAaThCs, OOCYKIATh
MIPOIIECC U PE3YIbTAT pabOThl, 0000IIaTh MHCHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Popmax paboThl (00CYyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4acTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JPYTUMH 4JIEHAaMH KOMAaHJbl, OLIEHMBAaTh KAaueCTBO CBOErO BKJaJa B OOIIMH NPOIYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YYaCTHUKAMHU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDI



K xonmy oOydenus B 10 kiacce oOydaroumuiics MOMYYUT CICAYIONIHE TMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTE€MaTUYECKOr0 aHAIIN3an:

Yuciia 1 BHIYMCIICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALIMOHAIBHOE YHCIIO, OECKOHEUHAs! TIepUoAnYecKas
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX U JCHCTBUTEIHHBIX
YuUCel, MOAYJIb JEHCTBUTEIBHOIO YUCIIA,

OPUMEHSATH IPOOH U MPOLEHTHI I PEIICHHs IPUKJIAIHBIX 33]a4 U3 Pa3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOTIKEHHBIE BBIYUCICHHS, NPaBHJIA OKPYIVICHUS, MPUKHIKY U OLEHKY
pe3ynbTaTa BEIYMCICHUN;

CBOOOZHO ONEpUPOBATH IOHATHUEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0JIb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YMCET ISl PEIIeHHs MPAaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOHO OTEPUPOBATH MOHATHEM: apU(PMETUYECKUN KOPEHb HATYpaJIbHOM CTETEHU;

CBOOOJHO ONEPUPOBAThH OHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTelIeM;

CBOOOZHO ONEpPUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHBIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOZHO OMEpUPOBATH MOHSATHSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHra;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOT0 apryMeHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJTHO ~ ONEpUpOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPaBHEHHUS U yPaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPAlUOHATIBHBIX U JAPOOHO-PALlMOHATBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB JUIsl PEIIEHUs] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMU: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbIMU KO3 GUIUMEHTaMH, KOPHHM MHOTOWIEHa, MPUMEHSTHh JeJeHHE MHOIOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOZHO oOmepUpoBaThb MOHSTUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro TreOMETPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 1is BBIYUCIEHUS €ro 3HauY€HUs, NPUMEHSTh ONpPENeIUTENN AJis pelieHus
CUCTEMBI JIMHEWHBIX YPAaBHEHHMH, MOJEIMPOBATh PEAJIbHBIE CUTYallUH C MOMOULIBIO CUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
OIpEeAEINTENEH, UHTEPIIPETUPOBATD ITOYYEHHBIIN pE3yNbTarT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHU;

BBIMOJIHATh ~ MPEOOpPa30BaHUSI  YHMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIMX  CTENEHH C
paloHaIbHBIM TIOKa3aTeNeM;

UCIOJIb30BaTh  CBOWMCTBA JIOTapu(MOB [uis  NpeoOpazoBaHus  JIOTapU(PMUUECKUX
BBIPAKECHMI;

CBOOOJTHO  OINEpPUpPOBAaTH  MOHATUAMHU:  HMppAlMOHANbHbIE,  IOKa3aTelbHblE U
jJorapumMuyuecKue ypaBHEHMsI, HAXOJUTh WX PELIECHHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYUIIECTBIISAS IPOBEPKY KOPHEN;

IPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuUeckue (Gopmyisl  Uisi  IpeoOpazoBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO OMEpPUPOBATh MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HE00XouMbIe (POPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh peajibHble CHUTYallMd Ha $3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA 10 YCIOBUIO 3aJa4yM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa aareopsbl.



DyHKIUHA U TPaGUKH:

CBOOOJIHO ONEpUPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHusl (YHKLUH, B3aUMHO
oOparHble (QYHKIUHM, KOMIO3UIMSA (YHKIMHA, rpaduk (YHKIWHU, BBINOJIHATH 3JIEMEHTapHBIC
npeoOpa3zoBanusi rpaduKoB PyHKITUH;

CBOOOJTHO OMEpPHUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
(GyHKLIUYU, HYIU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DPYHKIUH, NEPUOTUYECKUE
(GYHKLMH, HPOMEKYTKM MOHOTOHHOCTH (YHKLUUH, MaKCUMyMbl W MHMHUMYMBbI (QYHKIHH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;

CBOOOJIHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIbIM
nokasaresueM, rpaduk CTENeHHOH (YHKIMU C HAaTYpaJbHBIM U LEJIbIM IOKa3areneM, rpadux
KOPHS N-Oi CTENEH! KaK (YHKIUU 0OpaTHOM CTENEHU C HaTypallbHbIM IIOKa3aTeNIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAas W JAPOOHO-THMHEHHass (QyHKIHUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHSAMHM: IMOKa3aTeNbHast W JorapupmMuueckas (GyHKIUU, UX
CBOMCTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHUIA;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMH: TPUTOHOMETPHUYECKAs] OKPY>KHOCTB, OIpENeIeHUE
TPUTOHOMETPUUYECKUX (YHKLUH YUCIOBOIO apryMEHTa;

UCTIONIB30BaTh Tpaduku (QYHKIMHA 7S UCCIIECAOBAHMS TPOIECCOB M 3aBUCHUMOCTEH TpHU
peLIeHUH 3aJad U3 JPYruX y4eOHBbIX MPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIIEPHUPOBATH TOHATHIMHU: apupMETHYeCKass U TeOMEeTpUdecKas MpOTpeccus,
0eCcKOHEeUHO yObIBarolasi FreOMETpUUECcKasi MPOrpeccHsi, TMHEHHBINH U SKCIIOHEHIIMAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMEThH NIPECTABICHNAE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELIEHUs PEeaIbHBIX 33/1a4 MPUKIAIHOIO XapaKkTepa;

CBOOOJTHO ~ OMEPUPOBaTh MOHATHSAMH:  TIOCIEJOBATEIBHOCTh, CHOCOOBI  3aJaHuUs
HOCJIEeI0BATEIbHOCTENH, MOHOTOHHBIE M OIpaHMYEHHBIE ITOCIIe0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOUKU pa3pbiBa rpaduxa
(GYHKIIMH, aCUMIITOTHI rpaduka QyHKINY;

CBOOOJTHO OIEpHpOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSATh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh IMOHATHUSMHU: TepBas W BTOpas NPOMU3BOJHBIE (YHKIIHH,
KacaTesnbHas K rpa@uky QpyHKINU;

BBIYUCIISATh TPOU3BOJHBIE CYMMBI, TPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIIMH JBYX
GyHKINH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITUI,

UCIIOJIb30BaTh T€OMETPUYECKUNA U PU3UUECKUI CMBICI IPOU3BOAHOM [Tl peleHns 3a/1au.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpalluy HaJl MHOXKECTBAMH;

UCTIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN amiapar il ONMCAHHs PEabHBIX MPOIECCOB
U SIBJIGHUH, IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: OIpEIeNIeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YecKOro OOBEeKTa, JI0Ka3aTelbCTBO, pPABHOCWIBHBIE ypaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenust B 11 kiacce oOyyaromMHCS TMOJYYUT CIEAYIOUIHE HpPEIMETHBIC
pe3ynbTaThl IO OTAEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca «AsireOpa U Havaia
MaTeMaTHYECKOT0 aHAIN3a»:

Yucia M BLIYMCIICHUA:



CBOOOMHO OINEpPUPOBATH TMOHSATUSMHU: HATypaJbHOE U IEJI0€ YHCI0, MHOXECTBA
HaTypaJbHBIX U LEIbIX YUCEN, UCMOJIb30BaTh NMPU3HAKKU JeauMocTh 1enbix yucen, HOQ u HOK
HATypaJbHBIX YMCEN AJIsl PEIICHUS 3a]1a4, IPUMEHATh aliroput™ EBkinia;

CBOOOJIHO OIIEPUPOBATH MOHATUEM OCTATKa MO MOJYJIIO, 3alMChIBATh HATypajIbHbIC YUCIIA
B Pa3IMYHBIX MO3ULIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJIHO OIEPUPOBATHh MOHATHUSAMU: KOMIUIEKCHOE YHMCIIO W MHOXKECTBO KOMILJIEKCHBIX
YHCeNl, IPEICTABIATh KOMIUICKCHBIC YHCTIa B aNreOpandecKoil U TPUTOHOMETPUYECKOU (dopme,
BBITIOJIHSITh apU(PMETHICCKHE OTIEPAIIMH ¢ HUMH B U300pa)kaTh Ha KOOPIUHATHOM TIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJIHO  ONEPUPOBATH  TOHATHSAMHU:  HMppallMOHAIbHBIC,  IOKa3aTelIbHBIE M
norapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIHIO PABHOCWIIBHBIX MTEPEXO0JI0B;

OCYIIECTBIISATh OTOOP KOPHEH MpU PEHICHHUH TPUTOHOMETPUUIECKOTO YPaBHCHUS;

CBOOOJIHO OIEpUPOBATh TOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoO0XoauMbIe (POPMYIIBI AJIsl PELICHHsS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUSIMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB,
PAaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI, HAXOJIUTh PELIEHUS CUCTEMbl U COBOKYITHOCTEN
pPaIlMOHATILHBIX, HWPPAIMOHATBHBIX, IIOKA3aTSIBHBIX W JIOTApU(MUYCCKUX ypaBHEHUH U
HEpPABEHCTB;

pemiath paruoHANbHBIC, WPPANUOHAIBHBIC, IOKa3aTelbHbIC, JIOTAPUPMUICCKUE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIep Kalllle MOYJIN U NTapaMeTpBbl;

MPUMEHSTH TpadUvIecKre METOIBI JIsl PEIICHUST YPABHCHUI M HEPABEHCTB, a TAKXKe 3a/1a4
C IapaMeTpamu;

MOJICIUPOBATh peajbHbIE CUTyalldd Ha S3bIKE aiareOpbl, COCTABIISITH BBIPAKCHUS,
YpaBHEHUsI, HEPAaBEHCTBA M HUX CHUCTEMBI IO YCIOBUIO 3aJaud, HUCCIEA0BATH IMOCTPOCHHbBIE
MOJIEJIU C UCIIOJIb30BAaHMEM arllapaTa ajireopbl, HHTEPIPETUPOBATH TTOJIYICHHBIN PE3YNIbTAT.

DOyHKUUH U rpadpuku:

CTPOUTH TpadUKH KOMMO3UIIMU (DYHKIHMI C TTOMOIIBIO AJIEMEHTAPHOTO WCCIIEAOBAHUS U
CBOMCTB KOMITO3UIIUU ABYX (YHKIIHIA;

CTPOUTHh TEOMETPUUECKHE O0pa3bl YypaBHEHWUW W HEPABEHCTB Ha KOOPJIWHATHOMN
IUIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TPAPUKH TPUTOHOMETPUIECKUX (PYHKITUH;

OPUMEHSTh QYHKIIUU AJIE MOJICTTUPOBAHUS M UCCIIEIOBAaHUS PeaTbHBIX MPOIIECCOB.

Hauana MaTeMaTH4YeCKOro aHAJIN3A:

UCIIONIb30BaTh TPOU3BOJIHYIO JUIS HCCIEAOBaHHUS (YHKIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HAXOJUTh HauOOIbIIIee U HANMEHbIIIee 3HaYCHHs (PYHKIIMY HEMPEPHIBHON HA OTPE3KE;

MCITOJIH30BaTh MPOU3BOIHYIO JJISI HaXOXKJICHUSI HAWJTYUIIero PElIeHUs] B MPHUKIAIHBIX, B
TOM YHCJIE COLUAIBbHO-DPKOHOMHYECKUX, 3a7adax, ISl ONPEICICHHUS] CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POoPMYIION UK TpaduKoMm;

CBOOOIHO OMIEPUPOBATH MOHATUSMU: TIEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPall, HAXOAUTh
nepBooOpa3Hple AIEMEHTAPHBIX (YHKIIMA W BBIYUCIATH WHTErpasn 1o ¢opmyne HproToHa-
Jleibuuma;

HaXOJIUTh TIJIOMIAIN TUIOCKUX (PUTYp U 00BEMBI TEJ C TIOMOIIBIO0 HHTETPAJIa;

MMETh MPEJCTAaBIECHUE O MAaTEMaTUYECKOM MOJICIUPOBAHUHM HA MPUMEPE COCTABICHMS
nuddepeHIaTbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMU MaTEMAaTUYECKOIO aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC

Ne HaumeHoBaHue pa3iesioB U TeM Komriecrso acos KOHTDOILHELe dueKkTpoHHbIE (LM (POBbLIE)

n/n NPOrpamMMmsbl Bcero pa 60TI:>1 o0pa3oBaTesbHbIE PeCypChl
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.

1 MHorounensl. PanimoHanbHble ypaBHEHUS U 24 1 POl .
HepaBeHCTBA. CHCTEMbI JIMHEHHBIX https://resh.edu.ru/subject/51/
YpaBHEHU

’ Oynkiun u rpapuku. CrenenHas GyHKIHS C 12 1 POl '
LEJIBIM IOKa3aTeIEM https://resh.edu.ru/subject/51/

3 ApudmeTrueckuii KOpeHb N-Oi CTETICHHU. 15 1 POl .
WppanmonanbHble ypaBHEHUS https://resh.edu.ru/subject/51/

4 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1 POII .
YpaBHEHHUS https://resh.edu.ru/subject/51/

5 Jlorapudmuueckas QyHKITUS. 13 1 POl '
Jlorapudpmuueckue ypaBHEeHUs https://resh.edu.ru/subject/51/

6 TpuroHomMeTpuuecKe BeIpaXEHU U 2 1 POLI .
YpaBHEHHUS https://resh.edu.ru/subject/51/

7 ITocnenoBaTeIbHOCTH U IIPOrPECCUH 10 1 POl .

https://resh.edu.ru/subject/51/

8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 POl .

https://resh.edu.ru/subject/51/

9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 ’ POIII .
3HAHUU https://resh.edu.ru/subject/51/

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

11 KJIACC

KoauuecTBO 4acoB

Ne HanmeHnoBaHue pa3ae/ioB U TeM JuiekTpoHHbIE (HUGpPOBbIE)
n/n NPOrpamMmbl Bcero KouTposbHbie o0pa3oBaTejibHbIE pecypchl
padoThI
1 HccnenoBanmne GyHKIHA ¢ TOMOIIBIO 2 1 POII
MPOU3BOIHOMN https://resh.edu.ru/subject/51/
2 [lepBooOpazHas 1 UHTETPAT 12 1 POIl .
https://resh.edu.ru/subject/51/
3 I'paduxu TPUTOHOMETPHUECKUX (HYHKIIHH. 14 1 POl
TpuroHomeTpuyeckre HEpaBeHCTBA https://resh.edu.ru/subject/51/
4 HppauunoHanbHble, TOKa3aTEIbHbBIE U 24 1 POl
Jorapu(MHIECKUE HEPAaBEHCTBA https://resh.edu.ru/subject/51/
POl
> Komnexcrpie wncia 10 ! https://resh.edu.ru/subject/51/
POII
6 Harypanbubie u neisie qncia 10 ! https://resh.edu.ru/subject/51/
CucreMbl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1 PO .
N https://resh.edu.ru/subject/51/
ypaBHEHUH
8 3ajauu ¢ mapameTpamMmu 16 1 POI .
https://resh.edu.ru/subject/51/
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 ’ POIII
3HaHUI https://resh.edu.ru/subject/51/
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INIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoanyecTBo 4acoB

Ne ni/m Tema ypoka

Bcero KonTposbHbie padoThl
1 [[MHOXkeCTBO, Onepalii HaJl MHOXXECTBAMHU U UX 1 0
CBOICTBa
2 Huarpammbl Diinepa-Benna 1 0
3 [IpyuMmeHeHne TeOPETUKO-MHOKECTBEHHOTO 1 0

anmapara JJis pelIeHus 3a1a4
Panmonanbhble yncna. OOBIKHOBEHHBIE U
4 JECSITUUHBIE TPOOU, IPOLIEHTHI, OECKOHEUHbBIE 1 0
HEepUoIM4YECcKue I1poou

Panmonansueie unciaa. OOBIKHOBEHHBIE U
5 JECSITUUHbIE TPOOH, TPOLIEHTHI, OECKOHEUHbBIE 1 0
HNEepUuoIM4ecKue 1poou

[Tpumenenue apobeii U MPOIEHTOB IS PEIIeHUs

6 1 0
MPUKIAIHBIX 3a7a4

7 [Ipumenenne nqpobeii v NPOLEHTOB ISl peIlIeHUs 1 0
IPUKJIAIHBIX 3a7a4

] JenicTBuTenbHbIE ynciia. PaninoHanbHbIC U 1 0
UppaloHaJIbHbIE YHCIIa

9 Apudmerndeckue onepanum ¢ AeHCTBUTEIbHBIMU 1 0
YyHClIaMu

10 Moynb A€HCTBUTEIBHOTO YMCIIA U €T0 CBOMCTBA 1 0
[TpuOnmkEHHbBIE BBIYMCIIEHUS, TIPaBUIIa

11 OKpYIJICHUS, IPUKUIKA U OLICHKA pe3ysbTaTa 1 0
BBIUMCICHUH

12 OcHOBHBIE METO/IbI pelIeHus LEbIX 1 JIpoOHO- 1 0
paloOHalIbHBIX YPABHEHUH U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEeLIEHUs LIENbIX U IPOOHO- 1 0

palMOHAIBHBIX YPABHEHHI U HEPABEHCTB




14

15

16

OCHOBHBIE METO/IbI PEIICHHUSI IIEJIBIX U JPOOHO-
palMOHAIBHBIX YPABHEHHUI 1 HEPABEHCTB

MHorowieHsl OT OJHON NEpEMEHHOM. [lenenne
MHOI'O4WIEHAa HA MHOTOUJIEH C OCTaTKOM. Teopema
bezy

MHoOTro4JIeHBI ¢ IeTbIMHA KO3 QHUIIneHTaMHU.
Teopema Buera

17

Peuienue cucrtem JIMHEHHBIX YpaBHEHUM

18

Pemenne cucremM JTMHEHHBIX ypaBHeHI/Iﬁ

19

20

Marpuna cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, €ro TeOMETPUUYECKUN
CMBICJI U CBOMCTBA; BBIUMCIIEHUE €TI0 3HAYCHUS

Ornpenenurens MaTpUIlbl 2X2, €ro TeOMETPUUECKUN
CMBICIT U CBOMCTBA; BEIUMCIICHHE €r0 3HAYCHUS

21

22

[TpuMmeHeHne onpenenuTes Uil PEIIEHNs CUCTEMBI
JIMHEWHBIX YPABHEHUN
Pemrenne npukiiagHeIx 3a/1a4 ¢ IOMOLIBIO CHCTEMBI
JIMHEUHBIX YPABHEHUN

23

24

25

Peienne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
JIMHENHBIX YPABHEHUN

KonrtponbHas pabora: "PanuonanbHble ypaBHEHUs
U HepaBeHcTBa. CUCTEMBbl TMHEWHBIX ypaBHEHUN"
DyHKIHUS, cr1ocoObl 3aanus QyHkIuu. Bzaumuo
oOpatHble pyHkuuu. Komnosunus ¢pyHkunit

26

27

28

I'padux GpyHKIMU. DIeMeHTapHbIe TpeoOpa30BaHUs
rpadukoB QpyHKUINN

O0nacTp onpeneneHns 1 MHOXKECTBO 3HAYCHUH
¢ynkuuu. Hynu pynkuuu. [IpomexxyTku 3HaK
TIOCTOSTHCTBA

Yéruple u Heu€THbIe pyHKIMU. [lepuoanueckue
¢ynkuuu. [IpoMexyTKu MOHOTOHHOCTH (DYHKIIUH

29

Maxkcumymbl 1 MUHUMYMBI QyHKIMH. Hanbomnbiee




U HalMeHbllIee 3HaueHHe YHKIIUU Ha IPOMEKYTKE

Jlunelinas, kBagpaTudHas U IPOOHO-JIMHEHHAS

30 0
byHKIIUN

31 DJIEMEHTApHOE UCCIIEI0BAHUE U IOCTPOCHHE 0
rpaduKoB TUX QYHKIIUNA

3 DNeMEeHTapHOEe UCCIIeI0OBAHUE U MTOCTPOCHHE 0
rpaduKoB 3TUX HYHKIUN

33 Crenens ¢ nenslM nokasareneMm. bunom Herotona 0

34 Crenens ¢ nensIM okaszareneMm. bunom Herotona 0

35 CrenenHast GyHKIUS C HATypaIbHBIM U LIEITBIM 0
nokasaresneM. E€ cBoiicTBa u rpaduk

36 KonTtponsnas padora: "Crenennas pynkmms. E€ 1
cBoicTBa U rpaduk"”

37 ApudmeTndeckuii KOpeHb HATYpaIbHOU CTEICHH U 0
€ro CBOMCTBA

33 Apudmernuecknii KOpeHb HaTYpaTbHON CTETICHH U 0
€ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH, 0
COJIEpXKAIINX CTETIEHU U KOPHU

40 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHHIH, 0
COJIEpXKAIINX CTETIEHU U KOPHU

41 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH, 0
COJIepXaIINX CTEIIEHU U KOPHU

4 Hppauronansubie ypaBHeHUs.. OCHOBHBIE METO/IbI 0
pelIeHus: UPPAMOHATBLHBIX YpaBHEHUN

43 Nppannonanbabie ypaBHeHUA. OCHOBHBIE METOIbI 0
pElIeHUs] UPPALUOHAIBHBIX YPaBHEHUI

44 Uppanmonanbubie ypaBHeHUsI. OCHOBHBIE METO/IbI 0
pEIICHUS UPPAMOHATBHBIX YPaBHEHUI

45 PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUU 0

MPPALMOHAJIBHBIX YPABHEHUN




PaBHOCHIBEHEIC MNEPEXO0Abl B pCICHUHA

46 v
UPPaLMOHAIIBHBIX YpaBHEHUI

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
VPPALMOHAIIbHBIX YPABHECHUN

48 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
UPPALMOHATIbHBIX YPABHEHUM
CgoiicTBa u rpaduk KOpHS N-0il CTENEHN KaK

49 GbyHKIIMM 00paTHOM CTENEHH C HATypaJIbHBIM
IIO0Ka3aTesieM
CgoiicTBa u rpaduk KOpHS N-0if CTENICHN KaK

50 GyHKIIMM 00paTHOI CTENEHH ¢ HATypPaIbHBIM
MIO0Ka3aTeieM

51 KonTponbhas pabota: "CoiicTBa u rpaduk KOpHs
n-oii crenenu. MppanuonanbHble ypaBHEHUS "

57 CreneHsb ¢ pallMOHAJIBLHBIM [TOKA3aTeNeM U €€
CBOICTBa

53 CreneHsb ¢ pallMOHAIBHBIM [IOKA3aTENNEM U €€
CBOMCTBA

54 CreneHb ¢ palluOHAJIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

55 IToka3zarenbHas GyHKIMS, €€ CBOMCTBA U rpaduk

56 Ucnonb3oBanue rpaduka QyHKINU 11 pelIeHUs
yYpaBHEHUHU

57 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus
ypaBHEHU U

53 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI
pEeLIeHNUs OKA3aTeNbHbIX YPAaBHEHUN

59 [Toka3arenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI
pelleHus MOKa3aTeNbHbIX YpaBHEHUN

60 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI
pelLIeHNUs TOKA3aTeNbHbIX YPABHEHUN

61 KonTtposnbHas padora: "[lokazaTenbHast QyHKIHSL.




ITokazarenbHble ypaBHEHUS"

62 Jlorapudm uucna. CoiicTsa jgorapudma 1 0

63 Jlorapudm uucna. CoiicTsa jgorapudma 1 0

64 Jlorapudm uucna. CoiicTsa jgorapudma 1 0

65 JlecsaTHuHBIC U HATYPAIbHBIC JTOTaPHUPMBbI 1 0

66 JlecaTU4HbIE U HATYypaJIbHBIE JTOTapH(PMBbI 1 0

67 [IpeobpazoBanue BeIpaxXeHUM, COEPKAIINX 1 0
sorapudMbl

63 [IpeoOpa3zoBanue BhIpaXEHUH, COIEPKAIINX 1 0
J0TapupMbl

69 [IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX 1 0
JorapudMbl

70 Jlorapudmuueckas GyHKIIUs, €€ CBOHCTBA U rpaduK 1 0

71 Jlorapudmuueckas GyHKIUs, €€ CBONCTBA U rpaduK 1 0

7 Ucnonb3oBanue rpaduka GyHKINUA 1T PEIICHUS 1 0
YpaBHEHUU

73 Hcnonk3oBanue rpadrka QyHKIUN A PeIeHUs 1 0
ypaBHEHU U
Jlorapudmuueckure ypasuennsa. OCHOBHBIE METOIBI

74 y : 1 0
pelieHus JorapuMUIECKUX ypaBHEHUN

75 Jlorapudmmueckue ypaBHeHuss. OCHOBHBIE METO/IbI 1 0
pelIeHus Jorapu(pMHUIECKUX YpaBHCHHIMA

76 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI 1 0
pelieHus JorapuMUIECKUX ypaBHEHUN

77 PaBHOCHITBHBIE TIEPEXOJIBI B PEIICHUT 1 0
norapu(pMHUECKUX YpaBHEHHHA

73 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT 1 0
Jorapu(MUUECKUX YpaBHEHUN

79 Kontponbnast pabora: "Jlorapudmuueckast 1 1
dbynkmus. Jlorapupmudeckre ypaBHeHUs"

80 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC YHCIIOBOTO 1 0




aprymeHra

CI/IHyc, KOCHUHYC, TAHI'€CHC XU KOTAHI'CHC YU CJIOBOI'O

81 1 0
aprymeHra
32 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO 1 0
apryMeHTa
33 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCIOBOIO 1 0
aprymeHra
Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEIICHNE
84 TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO 1 0
aprymeHra
Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIeICHHUE
85 TPUTOHOMETPHUYECKUX (DYHKIIUN YHUCIOBOTO 1 0
apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 0
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 0
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 0
89 OCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYIIbI 1 0
90 [TpeoOpa3oBaHuEe TPUTOHOMETPHUUECKUX BbIPAKEHUI 1 0
91 [Ipeo6pa3oBaHyue TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1 0
92 [Ipeo6pa3oBaHne TPUTOHOMETPUYECKUX BBIPAKEHUIN 1 0
93 [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1 0
94 PemreHne TpuroHOMETpUYECKUX YpaBHEHUN 1 0
95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1 0
96 PelieHre TpUroHOMETPUYECKUX YPAaBHEHUN 1 0
97 PelieHre TpUroHOMETPUYECKUX YPAaBHEHUN 1 0
98 PelieHre TpUroHOMETPUYECKUX YPAaBHEHUN 1 0
99 PelieHre TpUroHOMETPUYECKUX YPAaBHEHUN 1 0
100 PelieHre TpUroHOMETPUYECKUX YPAaBHEHUN 1 0
101 KonTtponbHas padora: "Tpuronomerpuyeckue 1 1

BBIPQXXEHUS U TPUTOHOMETPHYECKHE ypaBHEeHUS"




HOCJ’IGI[OB&TCJIBHOCTI/I, CIIOCOOBI 3aJaHusAa

102 nocjaea0BaTeNnbHOCTed. MeTo MaTeMaTu4ecKon 1 0
VUHIYKIHUH
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocJeoBaTeabHOCTH. VicTopus ananuza 1 0
0ECKOHEUHO MaJIbIX

104 Apudmerraeckast Iporpeccus 1 0

105 ['eomeTpuyeckas nporpeccus 1 0

106 beckoHeuHo yObIBaroIias reoMeTpruuecKas 1 0
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIeil reoMeTpu4ecKoi 1 0
IIPOrPEcCUu

108 JIMHENHBIN 1 SKCIOHEHUMAIIbHBIN pocT. Yuco e. 1 0
@Popmyia CJI0KHBIX ITPOLIEHTOB

109 JIvHeHbIN 1 SKCOHEHIMANIbHBIN pocT. Yuco e. 1 0
dopmyiia CIOKHBIX TPOLIEHTOB

110 Hcnonp3oBaHue mporpeccuu A peleHus 1 0
pEaIbHBIX 33]1a4 IPUKJIAJHOTO XapakTepa

111 KOHTpOJ‘IBHa'.'SI pabora: "[locnenoBaTeabHOCTH U 1 1
IIPOrpeccuu

112 HenpepbiBHbIE QYHKIIMU U UX CBOICTBa 1 0

113 Touka pa3pbiBa. ACUMNITOTHI rpaduKoOB HyHKIUN 1 0

114 CpoiicTBa (hyHKIMH HENPEPHIBHBIX HA OTpE3Ke 1 0

115 CpoiicTBa (hyHKIMHA HENPEPHIBHBIX HA OTpE3Ke 1 0

116 Meroa UHTEPBAJIOB Ul PELICHUS HEPABEHCTB 1 0

117 Meroza UHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1 0

118 Meroa MHTEPBAJIOB JUIsSl pELIEHUS] HEPABEHCTB 1 0

119 [TprmMeHeHne CBOMCTB HENPEPHIBHBIX QYHKIUH [ 1 0
peleHus 3aaad

120 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIIMH A1 1 0

penieHus 3aaaq




121 IlepBas 1 BTOpas mpou3BOAHBIC (DYHKIIMH 1 0
122 Onpez[eneHI/IUe, F€OMETPUUYECKUN CMBICTT 1 0
MIPOU3BOTHOM
123 Onpenenenne, GU3MUECKUNA CMBICI IIPOU3BOIHON 1 0
124 YpaBHeHUe KacaTeNbHON K TpapuKy QyHKINN 1 0
125 YpaBHeHUe KacaTeNbHON K TpapuKy QyHKINN 1 0
126 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1 0
127 [Tpon3BogHBIC dTIEMEHTAPHBIX (DYHKITHI 1 0
128 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U 1 0
KOMITO3UITUH ()YHKITHIA
129 [IpousBoHas CyMMBI, IPOU3BEACHHS, YACTHOTO U 1 0
KOMIO3UIINHU (YHKIIHIA
130 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U 1 0
KOMITO3UITUH ()YHKITHIA
131 KonTtponsHas padora: "[Ipoussoanas” 1 1
132 '1'_[OBTOpeHI/Ie',' 000011IeHe, CUCTeMaTHU3aIlHs 3HAHH: 1 0
YpaBHeHuUs
[ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUA:
133 " " 1 0
DyHKIMHU
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpeHue, 06001IeHNEe, cCUCTeMaTH3aIUsl 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10

11 KJIACC

Ne i/

Tema ypoka

KoJunuyecTBo yacoB

Bcero

KoHnTpoJbHbIe padoThI

IIpuMeHeHne NpON3BOIHOMN K UCCIEA0BAHUIO
(GyHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpumeHneHne MPOU3BOTHON K UCCIIETOBAHUIO




GbyHKIMII HA MOHOTOHHOCTD M 9KCTPEMYMBbI

HpI/IMeHeHI/IC HpOHSBO,Z[HOﬁ K UCCII€JOBaHUIO

3 (GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

4 [Ipumenenue Mpou3BOIHON K HCCIIET0BAHUIO
(GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI

5 ITpuMmeHeHne NPOU3BOJHON K UCCIIEIOBAaHUIO
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

6 [Ipumenenue Mpou3BOIHON K UCCIIET0BAHUIO
(GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI

7 Haxoxnenue HanOobIIero 1 HANMEHBILETO
3HAa4YeHUs HeMPEePbIBHOM (PYHKIIMHU HA OTpE3Ke

3 HaxoxeHre HanOoJbIIero 1 HAaMMEHbIIETO
3HAYCHHS HEMPEPHIBHON (PYHKIIMHN HA OTPE3KE

9 Haxoxnenue HanOobIIero 1 HANMEHBILETO
3HAaYeHUs HeMPEepbIBHOM (PYHKIIMHU HA OTPE3Ke

10 HaxoxeHre HanOoJbIIero 1 HAMMEHbIIETo
3HAYCHHS HEMPEPHIBHON (PYHKIIMHN HA OTPE3KE

11 Haxoxxnenne HanOobIIero 1 HANMEHBILETO
3Ha4YeHUs HeMPEepbIBHOM (PYHKIIMHM HA OTPE3Ke

D HaxoxeHre HanOobIIero 1 HAaMMEHbIIETO
3HAa4YeHUs HeMPEepbIBHON (PYHKIIMHM HA OTpE3Ke

13 [TpuMeHeHne NPON3BOJHON I HAXOXKACHUS
HAWIY4Ilero peueHus B IPUKIIAIHbIX 3a/1a4ax

14 [IprMeHeHne MPON3BOIHOM Il HAX 0K ICHUS
HAWIY4IIEro peleHus B IPUKJIAIHbIX 3a/1a4ax
[Ipumenenne mpon3BOIHON ISl ONIPEIEIEHUS

15 CKOPOCTH B YCKOPEHMUS MPOIIECCA, 3aJaHHOTO
dbopmynoit uimu rpaduxkom
[Ipumenenne mpon3BOIHON ISl ONIPEIEIEHUS

16 CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOTO
dopmyoit uimu rpaduxkom

17 Kommnoszuius ¢hyHkimit




18 Kommozurust ¢hyHKImii

19 Kommozurus ¢hyHKImii

20 FeOMeTpI/I‘IeCIEI/Ie o0Opa3bl ypaBHCHHUI Ha
KOOpPJMHATHOM IJIOCKOCTH

1 FGOMeTquGCISHe 00pa3bl ypaBHEHUI Ha
KOOPJIMHATHOM IIJIOCKOCTH

2 KoHntposbHas padora: "}/'I'CCJ'IG,HOBaHI/Ie GyHKIHH ¢
IIOMOIIbIO IPOU3BOJHOMN

23 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

24 [lepBooOpasubie aneMeHTapHbIX QyHKIMIA. [IpaBua
HAXO0XJICHUS MTEPBOOOPA3HBIX

75 [TepBooOpazHble aemMeHTapHbIX GyHKIMA. [IpaBuia
HaXO0X/IEHUs [1EpBOOOPA3HbIX

26 Huterpain. 'eomeTpuyeckmii CMbICI HHTETpasa

27 Brruucnenue onpenenéHHoro MHTerpaia 1o
dbopmyne Hetorona-Jleitbnuia

73 Boruncnenue onpeneia€éHHOro HHTErpana mno
dbopmyne Herotona-Jleitoauia

29 [IpumeHeHre nHTErpaa 1uisk HaX 0k ACHHS
TJIOMIAEH TUIOCKUX (PUTyp

30 [Ipumenenue nHTerpana Jyist HaXoXKIAEHUsI 00bEMOB
TEOMETPUUYECKUX TEIl

31 HpHMepLIUpemeHI/n?I nuddepeHIaTbHBIX
ypaBHEHUH

3 HpI/IMepHVpemeHm"I nuddepeHIHaTbHBIX
ypaBHEHUU
MaremaTnueckoe MOJAEINPOBAHUE PEAJIBHBIX

33 MIPOLIECCOB C MOMOUIBIO AP P epeHIInaTbHBIX
YpaBHEHUNU

34 Kontponbnas padota: "[lepBoobpasznas u




uHrerpan"”

Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U

35 1
rpaduku
Tpuronomerpuyeckue QyHKIIUU, UX CBOKMCTBA U

36 Y : 1
rpaduku
Tpuronomerpuueckue KIIMH, UX CBOMCTBA U

37 ’ 1
rpaduku
Tpuronomerpuyeckue GyHKIIUU, UX CBOKWCTBA U

38 Y : 1
rpaduku
Tpuronomerpuyeckue KI[MU, UX CBOMCTBA U

39 YHIIU, 1
rpaduku
OT60p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUH C

40 . 1
MTOMOIIbIO TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C

41 - 1
MIOMOILIbI0 TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUH C

42 9 1
MOMOIIbIO TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C

43 . 1
MOMOILbI0 TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pelienre TPUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
KonTponsnas pabora: "['paduxu

48 TPUTOHOMETPUUYECKUX (YHKIUH. 1
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PEIICHUSI TTOKa3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IBI PEIICHUSI TTOKa3aTeIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS] TOKa3aTEIbHbIX 1




HEPaBCHCTB

OCHOBHBIE MCTOJABI pCHICHUS IMOKAa3aTCIbHBIX

52
HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS JIOTapu(HMUIECKUX
HEPABEHCTB

54 OcHOBHBIE METO/IbI PEIIEHUs JTOrapuHMUIECKUX
HEPABEHCTB

55 OCHOBHBIE METO/IbI peIICHUS JIoTapu(PMUIECKUX
HEPABEHCTB

56 OCHOBHBIE METO/IbI pEeIICHUS JToTapu(PMUIECKUX
HEPABEHCTB

57 OcCHOBHBIE METO/BI PELLIEHUS UPPALUOHATIBHBIX
HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIBLHBIX
HEPABEHCTB

59 OcHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIBHBIX
HEPABEHCTB

60 OcHOBHBIE METO/IbI PELLIEHUSI UPPALITOHATIBHBIX
HEPABEHCTB

61 Fpa(pnquFHe METO/Ibl PEIIECHUS NPPALMOHAIIBHBIX
YPaBHEHHUH

62 Fpa(pnquFHe METO/Ibl PEIIECHUS NPPALMOHAIIBHBIX
ypaBHEHUH

63 Fpa(bnqecime METO/IbI PEIIEHUS MOKA3aTENbHBIX
YPaBHEHHUH

64 I'padmueckue MeTo bl peleHHs MoKa3aTeIbHbIX
HEPABEHCTB

65 Fpaqmqecime METO/Ibl pelIeHUs Jorapu(PMUIECcKux
yYpaBHEHUH

66 I'padmueckue MeTo bl pelIeHNs JOrapuPpMUUECKIX

HEpPaBEHCTB




['padmyeckue METOABI peLIeHHs JTOTapHU(PMUIECKUX

67
HEPABEHCTB

63 I'padmueckue MeTOIBI peICHHS TOKA3aTEIbHBIX U
JOrapu(pMHUUECKUX ypaBHEHUH

69 I'paduueckue MeTObl peLIeHUs IOKA3aTENbHbIX U
norapu(pMHUECKUX YpaBHEHHMA

70 I'padmueckue METOIBI pelICHHS TOKA3aTeIbHBIX U
J0rapu(pMHUECKUX HEPABEHCTB

7 I'paduueckue METO bl PELICHUs IOKA3aTeNbHbIX U
norapu(pMHUECKUX HEPABEHCTB

79 KoHnTtpoinbHas padora: "UppanuoHaibHbIe,
noKa3aTeJbHbIE U JorapudMuyeckre HepaBeHCcTBa"
KommnekcHeie uncna. AnreOpanueckas u

73 TpUrOHOMEeTpHUUecKast (pOpMBbI 3arucu
KOMIUIEKCHOT'O YHClIa
KommnekcHeie uncna. AnreOpanueckas u

74 TpUrOHOMETpHUUecKast (pOpMBbI 3arucu
KOMIUIEKCHOTO YHCIIa

75 ApudmeTrnueckre onepanuu ¢ KOMIJIEKCHBIMU
YHUCIIAMU

76 Apudmernueckre onepanuy ¢ KOMIJICKCHBIMU
YyHClIaMu

77 I/I306pa)KeHI/IeUKOMHJIeKCHLIX quces Ha
KOOpPJMHATHOM IJIOCKOCTH

73 N3006pakeHne KOMIJIEKCHBIX YHCEN Ha
KOOpJAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenu us
KOMIUIEKCHOTO YHCIIa

30 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO YHMCJIa

]1 [IpumeHeHre KOMITJIEKCHBIX YACEN JUISl PELICHHUS

(bu3NYECKUX U TEOMETPUUECKUX 3a7au




82 KoHnTtposnbhas padora: "KomruiekcHbie yncia" 1

83 HarypanbHble U 1iesbie yucia 1

84 HarypanbHble U 1iesbie yucia 1

85 [IprMmeHeHre NpU3HAKOB JETUMOCTH LIEJIbIX YUCEN 1

86 [IprMeHeHrne NpU3HAKOB JETUMOCTH LIEJIbIX YUCEN 1

37 [IpuMeHeHne npru3HaKOB ACIUMOCTHU LEIbIX YHCEIL: 1
HOJI u» HOK

23 [IpuMeHeHne MPU3HAKOB ACIUMOCTH IEIBIX YHCEIT: 1
HOJl m» HOK

29 [IpuMeHeHne npru3HaKOB ACIIUMOCTH LEJIbIX YHCEIL: 1
OCTaTKH 110 MOJYJIIO

90 [IpuMeHeHne MPU3HAKOB ACTIUMOCTH IEIbIX YHCEIT: 1
OCTaTKH 10 MOJYJIIO
[IpuMeHeHne npru3HaKOB ACIUMOCTH LEJIbIX YHCEIL:

91 anropuTM EBKnuIa U1 pelieHus 3aad B HeJIbIX 1
quciax

92 KontponbHas padota: "Teopus nenbix uncen" 1

93 Cucrema ¥ COBOKYITHOCTh YPaBHEHHUIA. 1
PaBHOCUIIEHEIC CHCTEMBI i CHCTEMBI-CIICICTBUS

94 CucreMa 1 COBOKYTHOCTb ypaBHEHUH. 1
PaBHOCUIIBHBIC CHCTEMBI H CUCTEMBI-CIICACTBUS

95 OcHOBHBIE MC”I;OI[LI pelIeHus: CUCTEM U } 1
COBOKYITHOCTEH paliiOHaIbHBIX YPaBHECHUH

96 OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U 1
COBOKYITHOCTEH MppalMOHAIbHBIX YPaBHEHUU

97 OcHOBHBIC MC’I;OI[LI pelIeHusl CUCTEM U } 1
COBOKYITHOCTEH MOKa3aTeIbHbIX YpaBHEHUH

08 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U 1
COBOKYITHOCTEH MOKa3aTeIbHbIX YpaBHEHUH

99 OCHOBHBIE METO/IBI PEIICHUSI CHCTEM H 1

COBOKYITHOCTEH JIorapu(pMUIECKUX YpaBHEHUI




OcCHOBHBIE MCTOABI pCICHUA CUCTEM U

100 COBOKYITHOCTEH JIoTapu(PpMUIECKUX YpaBHEHUI
[IpumeHeHne cucTem K pelIeHHI0 MaTEMaTHYECKUX

101 3aja4 1 33121 U3 PasIUMHBIX obnacTteil HayKu U
peasbHOM JKU3HU, UHTEPIIPETALINS [TOJTyUYEHHBIX
pe3ysIbTaToB
[TpuMeHeHHe cucTeM K pelIeHUI0 MaTeMaTHYECKIX

102 3a7a' 1 32/1a4 M3 pasIuHHBIX o0acTeil HayKu U
peanbHOM JKU3HU, MHTEPIIPETALs I10JIy4YeHHbIX
pe3yJIbTaToB
[IpumeHeHre HepaBEHCTB K PELICHUIO

103 MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3 pasInyHbIX
oOrnacTell HayKu U pealbHOM KU3HH,
MHTEpIpeTalys NOJy4eHHBIX pe3yJbTaToB
KonTponbhas pabota: "CructeMbl paliliOHaIbHBIX,

104 HMppalOHAJIbHBIX MTOKA3aTEIbHBIX U
norapuMUUECKUX ypaBHEHU"

105 PanmonaneHbIE ypaBHEHHUS C TapaMeTpaMu

106 PannonanbHble HEpaBeHCTBA € TapaMeTpaMu

107 PanyoHanbHbIE CUCTEMBI € TApaMETPAMU

108 WppannonanbHble ypaBHEHUs, HEPABEHCTBA C
napaMeTpamu

109 HppauroHalbHbIE CUCTEMBI C ITapaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 IToka3arenbHbIE CUCTEMBI C ITAPAMETPAMHU

112 Jlorapugmuueckue ypaBHEHHs, HEPAaBEHCTBA C

113
114
115

napaMeTpamu
Jlorapudmuueckne CUCTEMBI C MapaMeTpaMu
TpuronomeTpruyeckue ypaBHEHUS C MapaMeTpaMu
TpuronomeTpruyeckrue HepaBeHCTBA C MapaMeTpaMu




116

TpI/IFOHOMeTpI/I‘ICCKI/Ie CHUCTEMEI C ITapaMETpaMu

HOCTpOGHI/IC 1 UCCIICA0OBAaHUEC MAaTEMATHYCCKHUX

117 MOJIEJIEH PEAIBHBIX CUTYALMH C IIOMOIIBIO
yYpaBHEHHUI ¢ TapaMeTpamu
[ToctpoeHue u uccneaoBaHne MaTeMaTUYECKUX
118 MOJIEJIEH PEAIbHBIX CUTYALMH C IIOMOLIBIO CUCTEM
ypaBHEHHUI ¢ TapaMeTpamMu
[ToctpoeHue u uccneaoBaHne MaTeMaTUYECKUX
119 MOJIEJIEH PEAIBHBIX CUTYALMH C IOMOLIBIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpamMu
120 KoHnTtposbHas padora: "3amgaun ¢ napamerpamu’
[ToBTOpeHUe, 06001ICHNE, CHCTEeMAaTU3aNS 3HAHUNA:
121 "VYpaBHenus"
[ToBTOpenue, 006001IeHNE, CHCTEMATH3AIUS 3HAHU:
122 "VpaBuenus"
[ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3aNS 3HAHUINA:
123 "VpaBHenus. Cuctemsl ypaBHeHUN"
104 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUH:
"HepaBenctpa"
[ToBTOpeHnue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU:
125 "HepaBencraa"
[ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU:
126 "HepaBencraa"
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:
127 "IIponsBoaHas u €€ npuMeHeHue"
[ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIHsI 3HAHUI:
128 "ITponsBoaHas u €€ npuMeHeHue"
129 [ToBTOpeHue, 06001IeHNE, CCTeMaTU3allNs 3HAHUN:
"[Ipon3BogHas u €€ npumeHeHue"
[ToBTOpeHue, 0600IIEHNE, CHCTEMAaTH3aIIsI 3HAHUN:
130 "MHTerpai u ero npuMeHeHue"
131 [ToBTOpEeHue, 06001IeHNE, CHCTeMaTU3allks 3HAHUNA:




"®yHkun"
132 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"Oyakuun"
133 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alNs 3HAHUNA: 1
"®yHkun"
134 Hrorosast koHTpOIbHAs paboTa 1 1
135 Hrorosast koHTpOIbHAs paboTa 1 1
136 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTH3aIMsl 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10

IIpeacraBiieHHOe TeMaTHYeCKOe IUIAHMPOBAHHE MO KJACCAM COOTHOCSTCA € coAep:KaHMeM MOAYyJs padoyeil NMporpaMmbl
BOCIUTAHUSA «YPOUHASA 1eATEIbHOCTH):

TemaTnueckoe IIaHupoBaHue palOoueil mporpaMmbl 0OeCHeUMBaeT MPHOOLICHHE OOY4aroIIUXCS K POCCUICKUM TpaJulMOHHBIM
JTyXOBHBIM IIEHHOCTSIM, BKJIFOYasi KyJIbTYPHbIE LIEHHOCTH CBOEH 3THUYECKOW TPYIIIbI, IPABUJIa U HOPMBI [TOBEJIEHUSI B POCCUICKOM OOIIECTBE
yepe3 CoJepKaHUe YPOUYHOH JesTenbHOCTH 1o mnpeamery. Ilpw u3ydeHMH TeM yduTelneM OCYILECTBIIETCS HpPUBJICUYEHUE BHUMAHMUS
IIKOJIbHUKOB K IEGHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypOKax SIBICHUN depe3 oaA00p MPpOoOJIEMHBIX CUTYaUi 17151 OOCYKACHUS U JP.

BocnuraTensHbli HOTEHIMAT YPOKOB 00€CIIeUnBaeTCs TAKXKE Yepe3 MOTHBALIMIO K ITPEIMETY, BOCIIUTHIBAIOIIEE COAeP )KaHUE, aKTUBHBIE
(bopMbI pabOTHL, a TAKXKeE:

. B CUTYyallUU CTOJKHOBEHUS pa3HbIX TOUYEK 3PEHHUS 10 MOBOAY peleHHs MpoOieMbl (pu 00CyXIeHUH, MHULIMUPOBAHUN BBICKA3bIBAH U
MHEHUH, yepe3 BbIpabOTKY OTHOILIEHHS IO MOBOY MOJy4aeMOM Ha ypoKe COLMaibHO-3HAYUMOM HH(OPMALIUY U T1I.);

. Yyepe3 OpPUEHTALMIO HAa IOHUMaHKWe NMPUYUH ycrexa/ Heycnexa B yueOHOH JesTeNbHOCTH, B TOM YUCIIe HAa cCaMOaHallu3 U CAaMOKOHTPOJIb
pe3ynabTara u T.A.

. Yyepe3 YCTAHOBJIEHHME OTHOLICHWH Y4eOHOrO COTPYJHHYECTBA, MOAJCpKAHUE JIIOBOM, JPY)KECKOM OOCTaHOBKM B KJIACCHOM
KOJUJIEKTHBE, CIOCOOCTBYIOIIMX MO3UTHUBHOMY BOCHPUSITUIO TpPeOOBaHUI yuuTessl; MOOYXKACHHE Yy4alllUXcs K COOJIIOJIEHUI0 NPHUHIIUIIOB
y4eOHOI TUCIMITIIMHBI U CAMOOPTaHU3aIUH.

Nudopmanus 06 odecnieyeHnH NporpaMMsbl y4eOHNKaMH NpeAcTaBIeHa B PeecTpe, pa3MeieHHOM HE CaliTe IIKOJIBI.
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