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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUUMBIX B IIPOrpamMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT HMHCTPYMEHTAJIbHYIO 0a3y i HM3y4eHHS BCEX ECTECTBEHHO-
HAy4HbIX KYpCOB, a C APYroi CTOPOHBI, (POPMHUPYET JIOTMYECKOE U AOCTPAKTHOE MBIIIJICHHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JpYr'MX JAucIMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HayKd, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VYuebHblil Kypc anreOpbl M Hayajl MaTeMaTHMYECKOro aHajlu3a 3aKja/blBA€T OCHOBY JUIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMU (U3MKH, XHUMHHU, OWOJIOTHUH, TOHMMAaHUS OCHOBHBIX
TEHJEHUUH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IIO3BOJISICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATH UX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiageHue
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTHUECKOTO aHaIIn3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpPETHU3al1io, abCTparupoBaHUE W aHANOTHIO, (OPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyJaromuecs: TONyYaloT HOBBIM ONBIT pEIICHHs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
IOCTPOCHMUST MATEeMaTHUYECKUX MOJeNeld pealbHbIX CHUTyalUH, MHTEPHpPETalMHd HOIYyYEHHBIX
peIIeHM, 3HAKOMATCSI ¢ MPUMEpPaMU MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKe U
UCKYCCTBE, C BBIJAIOIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Y4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM TOTEHIIMAIOM, KOTOPBIA
peanu3yercsi Kak depe3 y4yeOHbIH MaTepuall, CIocOOCTBYHOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33PEHHUS, TaK H 4epe3 crneuupuky y4eOHOW  JeATeNbHOCTH, TpeOyromei
IOPOJOJDKUTEIBHON  KOHIIEHTpPAllMM  BHHUMAHMs, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3 TIOJIYYECHHBIN Pe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajlaM MaTeMaTH4eCKOTO aHalu3a JIEKUT
NeSITeTbHOCTHBIN MMPUHIUT 00Y4IEHUSI.

B cTpykType yueGHOrO Kypca «Anredpa U Hauana MaTeMaTHYE€CKOTO aHAJIN3a» BbIIEICHBI
CIIEAYIONINE COAEPIKATEIbHO-METONYeCKre JTHHUN: «Yucna W BBIYHCICHU», «DYHKIHU H
rpadukny», «YpaBHEHUs U HEpaBEeHCTBay, «Havana maremaTnueckoro ananusa», «MHOXeCTBa U
JorHKa». Bce OCHOBHBIE CONEpPKATEIbHO-METOJANYECKHE JHHUU HW3Yy4YaloTCsl Ha MPOTSDKEHUH
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyr
Jpyra W TOCTENEHHO HACHIIIAsACh HOBBIMH TeMaMH M pasnenamu. J[aHHBIA y4eOHBIH Kypc
SBIISICTCS MHTETPAaTUBHBIM, IIOCKOJBbKY OOBEAMHSAET B cebe coJepKaHue HECKOJIbKUX
MaTeMaTHYECKUX TUCHUIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHs, MaTeMAaTWYECKH aHAIU3,
TEOpHsl MHOXECTB, MaremMaTrhyeckas joruka u jpyrue. [lo mepe Toro kak oOydaromuecs
OBII/ICBAlOT BCE 0Oojiee MIMPOKUM MAaTEMAaTHYECKHM allapaTroM, y HHX IMOCIeI0BaTeIbHO
(dopMHpyeTCs ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJENb pealbHOMH
CUTYallMH, TIPUMEHSTh 3HAHHsS, TOJTYYCHHBIC TPU HM3YYCHHH y4eOHOTo Kypca, Ui PElIeHHS
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONM MaTeMaTHYeCKOM 3adauM, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHo-MeTOAMYeCKass  JMHUA  «Yucna M BBIYMCIEHHS)»  3aBeplIaeT
(dbopMHpOBaHHE HABBIKOB HCIIOJIB30BAaHMS JIEHCTBHTENBHBIX YHCET, KOTOpOoe OBLIO HAadaTo Ha
YpOBHE OCHOBHOTO o0miero oOpasoBanus. Ha ypoBHe cpeanero obimero obpa3oBaHus ocoboe
BHUMaHHE yaensieTcss (OpMHUPOBAaHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHA, BKIIIOYAIOIINX B
ce0si MCIONIb30BaHME PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUIKY, BBITOIHATh



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIOBBIC BRIPAKEHUS, pab0OTaTh ¢ MATEMAaTHIECKUMU
KOHCTAHTaMH. 3HAKOMbIE OOYyYaroITUMCs MHOXECTBAa HATYPAJIbHBIX, IENBIX, PAllUOHATBHBIX U
JIEUCTBUTEIIBHBIX YKMCEN JOMOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHMCEl. B Ka)Xaom M3 3THX
MHOKECTB PACCMaTPUBAIOTCS CBOMCTBEHHBIC €My CHEIU(UUECKHE 3a/1a4i U Olepalluu: JIeJICHUE
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIBIX 4YHCEN, O0COOble CBOMCTBa
palMOHANBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(PMETHYECKHE ONepalii, a TaKKEe H3BJICUCHUE
KOpDHS ~ HATypaJbHOW CTENEHM HA MHOXKECTBE KOMIUIGKCHBIX  4HWCel.  braromaps
MOCJICIOBATEILHOMY  PAaCIIMPEHHUIO Kpyra HCIOJIB3yeMbIX YHCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHCHHSI IJIsl PEIICHUS PA3IMYHBIX 33729 (pOopMHUpYyeTCs MpeACTaBIeHUE
0 CIMHCTBE MaTEMATUKH KaK HaAyKH U €€ POJIM B IIOCTPOCHUH MOJIEJICH peaJbHOTO MHUPA, ITUPOKO
UCTIONIB3YIOTCS] 0000IICHIE U KOHKPETH3AIIHS.

Jlunusa «YpaBHEHUS W HEPABEHCTBA» PEANM3yeTCs Ha MPOTSHKEHUHM BCETO OOY4YCHHS Ha
YpOBHE cCpemHero oO0mero oOpa3oBaHMs, TIOCKOJBKY B KaxIoMm pasnaene I[Iporpammbl
MIPEAYCMOTPEHO pelIeHUEe COOTBETCTBYIONIUX 3a/ad. B pe3ynabTare oO0ydaromuecs: OBJIaJIeBaOT
pa3IMYHBIMM ~ METOJAMH PCHICHHS pPalMOHAIBHBIX, HWPPAIUOHATBHBIX, IOKAa3aTEIbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
coJepkanmux mnapamerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS TPH HCCICIOBAHUU
(GyHKIHMI ¢ TOMOIIBbIO TPOU3BOAHOMN, IPU PEHICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJIBININX U HAMMCHBITUX 3HaYeHUN QyHKIWU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, mpeodpazoBaHUs
PaAIMOHATILHBIX, UPPANMOHAIBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, & TAKKE BBIPAKCHHIH,
CoJlepKalluX CTemeHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JallbHEHIIee pa3BUTHE AITOPUTMHYECKOTO H  aOCTPAKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKUA ACTYKTUBHBIX pacCyXIeHuM, paboThl ¢ CUMBOJIbHBIMU
dbopMamu, TIPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3 GeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs TIPAKTHUECKUX U €CTECTBEHHO-
HAyYHBIX 33724, HArJISIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

CopepxarenpHo-MeToanueckass JUHUS «DyHKIUMU U TpaduKm» TECHO MEpeIuieTaeTcs ¢
IPYTHMH  JIMHUSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B  KakOM-TO  CMBICIE  3a1aéT
MOCNEAOBATEIbHOCT,  M3YyUeHUsT MaTepuana. V3ydeHWe  CTENeHHOW, MOKa3aTelbHOMH,
norapu(pMUUECKON U TPUTOHOMETPUUICCKUX (DYHKITUH, UX CBOMCTB U rpaMKOB, UCIIOJIb30BAHNE
byHKIMI Ui pemieHusl 3aad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHUYEeCKHM aHAJIN30M, TaK U C PEIICHUEM YpaBHCHHH W HepaBeHCTB. [Ipu
3TOM OombIlloe BHUMaHUE yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaxarh QopMylaMu
3aBUCHUMOCTH MEXK]Y Pa3IMIHBIMU BETUYHHAMH, UCCIIEAOBATh MMOJYICHHBIC (YHKIIHH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HalleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJISIOIINX BBIPAXATh 3aBUCHMOCTH MEXIY BEIMYMHAMH B PA3IMYHON (opMme:
aHAIUTUYECKOW, Tpaduueckod U cioBecHOW. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allUH,
HCIIOJIb30BaHMIO aHAJIOTHIA.

ConepkarenbHas nmuHusa «Hadama mMaTeMaTHYECKOTO aHAIN3a» IMO3BOJIIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTUYEeCKHX, TaK U MPUKIAAHBIX 33/1a4, TOCTYIHBIX 00ydJaromumcs,
TaK KaK y HHUX IOSBISETCS BO3MOKHOCTh CTPOUTH TPA(QHUKHU CIOXKHBIX (DYHKIUH, OMPEACIIATh X
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD oA Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpPEHHs TIpolieccoB. JlaHHas cojepkaTelibHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUSI MaTeMaTHYeCKHX MOJeNel pealbHBIX CHUTYallui, MO3BOJSET
HAXOJWTh HAWIy4Illee PEIICHHEe B TPUKIATHBIX, B TOM YHCIE COIUAIBHO-IKOHOMHUYECKHUX,
3a/ladyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYEeCKOrO aHajan3a CIIOCOOCTBYET pPa3BUTHIO
abCcTpakTHOTO, (HOPMATBLHO-IOTHYECKOTO0 U KPEATHBHOTO MBIUICHUS, (POPMHPOBAHUIO YMEHUH
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOydaromumecs



Y3HAIOT O BBIAAKOIINUXCA PE3YyJIbTATaX, MOJMYYCHHBIX B XO0C PA3BUTUA MATCMATUKH KaK HAYKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToAnYecKast JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKHA. TeopeTHKO-MHO)KECTBCHHBIC
NPECTaBICHUS MPOHU3BIBAIOT BECh KypC ILIKOJBHOW MaTeMaTHKU W IpeJiararoT Haubosee
YHUBEPCAJbHBIN $3bIK, OOBEIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU W ©€ TPUIIOKCHHUH, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUC JUCHHUIIIIMHBI U UX IPUJIOKCHUA B CJUHOC LCIIOC. HOBTOMY
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTeMaTUK W HUCIOJIB30BATH €TI0 I BBIPAXKCHUA CBOUX MEICJIEH. ﬂpyrI/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TOCTPOCHHUS  JJOKA3aTElbCTB.
3HaKOMCTBO C AJICMEHTAaMHU MAaTEMAaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIIJICHUA 06yqafonmxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMAaTUYECKOTO aHaU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTUYECKOTO  MOJICIMPOBAHUsS,  KOTOpbIE  MPHU3BaHbI  CHOCOOCTBOBAThH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJEJEH peaqbHbIX CHUTYaAllMid, HCCIEAOBAaHUS STUX
MOJIeNICHi C TOMOIIBI0 ammaparta ajireOpbl W MaTeMaTHYeCKOro aHaliu3a, WHTEPIPETaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJaHus BIIJICTCHBI B Ka)KI[bIﬁ H3 pa3aciioB IPOrpaMMel,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIb3YeTCs JIJIS PEHICHUS TPUKIAIHBIX
3amad. [lpm pemeHnH peanbHBIX NPAKTUYECKUX  33had  OOydaromuecss pa3BHBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIOIB30BATh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATh Mpodiemy. JlesTensHOCTh 1O (OPMHUPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «Anrebpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOTO Kypca «Ajredpa v Hayajaa MaTeMaTu4ecKOro aHajIn3ay OTBOIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 ydaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie yncina. OOBIKHOBEHHBIE U JECATHYHBIC IPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuojuyeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pellleH s MPUKIAIHbIX 33134 U3
Pa3JIMYHBIX OTPACiIel 3HAHUHN U PEATbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepanyy ¢ JECUCTBUTEIBHBIMUA 4YHCIaMUA. MOJyJllb JNEMCTBUTEIBHOIO YUCIIA M €r0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBWJIa OKPYIJIEHUs, MNPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenensb ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxosuieit popmbl
3aMcH JEHCTBUTEIBHBIX YHCEN JUIS PELIEHUs] IPAKTUYECKUX 3a/1a4 U [IPEICTaBICHUS] JaHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTa jgorapudma. JlecaTHUHbIE U HATypaJlbHbIE JOrapHU(pMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHMA-CIIeACTBUS. HepaBeHCTBO, pelieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUS LEIbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHne MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorounensl ¢ nensimu kodddummentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHU.

HppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PELICHMS  UPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKEHHM, COlEpKaLUX JTOTapru(PMBbI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHU. PellleHre TpUroHoMeTpu4ecKuX ypaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuiia CUCTEMBl JIMHEHHBIX YPaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro Te€OMETPUYECKUN CMBICI U CBOMCTBA, BBIYHCIEHUE €ro
3HAUEHUs, IPUMEHEHNUE OIPENETIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MIPUKJIAJHBIX 33/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. ccienoBanmue nocTpoOeHHOU
MOJIEJIH C TOMOLIBIO MAaTPHULL U ONIPENETUTEINEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyalluH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. IIpyMeHeHHe ypaBHEHUH M HEPAaBEHCTB K PELIEHUI0 MAaTEMaTHMUYECKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HAyKH U pealbHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHknuu. Kommosuius
¢bynkuuit. ['paduk pynkunn. DnemeHTapHbIe peodpa3zoBaHus Ipa@uKoB (HyHKIIUHA.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHUd ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTossHCTBa. YETHble u Heu€THble QyHKuuU. Ilepmognueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKUMH. MakcumMyMbl 1 MUHUMYMBI (yHKIMU. Hanbombiiee u HauMeHblIee
3Ha4YeHUs (QYHKIHUU Ha IPOMEKYTKE.



JluneliHasi, KBaJpaTU4YHas U JpoOHO-THHEWHas GYHKIUHU. DIeMEHTapHOEe UCCIIeI0BaHUE U
MOCTPOEHUE UX TPadUKOB.

Crenennass pyHKUIMS ¢ HATypalbHBIM M IEJNBIM MOKaszareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu kak (yHKUMHM OOpaTHOW CTENEHU C HATypabHBIM
IIOKa3aTEJIEM.

[TokazarenbHas U Jorapudpmuueckas GyHKINUU, UX CBOWcTBa U rpaduku. Mcnonb3zoBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YKCJIIOBOI'O apryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B pEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yecKkoro aHajaimsa

ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs MOCJIea0BaTeIbHOCTEH. MeTo I MaTeMaTHYECKON
MHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIETI0BATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTHYECKOT0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass W reoMeTrpuueckas mporpeccuu. beckoHeuyHo — yObIBarolas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluHelHbII W SKCHOHEHIUaNbHBIA pocT. Yucmo e. Dopmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonbs30BaHue NPOTrpeccuu Ul pELIEHUs PEAIbHBIX 3a7a4 IPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIHMI HENMPEPBHIBHBIX Ha OTpe3ke. MeTOoJ MHTEPBAJOB JUIS PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HelpepbIBHBIX (DYHKIIUM JJIsl pEHICHUS 3a/1a4.

[TepBast u BTOpas npousBoaHbIe QyHKIMU. OnpeneneHne, TeOMETPHISCKUN U (PU3HISCKUN
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIHU.

[TpousBoaHble AnieMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEICHMSI, YACTHOTO
Y KOMIO3UIINU (QYHKITUH.

MHuoxecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBAaMU U UX CBOMcTBa. /narpammel Diliepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil ONHCAaHMs PEaJbHBIX MPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIIACC

Yucsia v BbIYUCICHUSA

Harypanpaple w 1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubonbImi obmui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB T10 MOAYJI0, aropuTMa EBKIIMIa I71s permeHus 3a1a4 B IeNIbIX YUCIIaX.

KommiekcHple uymcna. AnreOpaundeckas W TpUTOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YHCIIa. ApUPMETHIESCKHE ONEPAHA ¢ KOMIUIEKCHBIMY YnciaMu. M3o0pakeHune
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna MyaBpa. Kopau n-oit ctenenu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHeHHe KOMIUIEKCHBIX YHCET JUIsl peIleHUs (QU3NYSCKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHHUsI M HEPABEHCTBA

CucreMa u COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
CIIeJICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUI C IMOMOIIBI0 TPUTOHOMETPUUIECKOU
OKPYXHOCTH. Perrenne TpuroHoMeTpuiIecKix HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(DMUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITUOHATHHBIX HEPABEHCTR.



OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYINHOCTEH  PallMOHAJIBHBIX,
UPPALMOHATILHBIX, IOKA3aTEeIbHBIX U JIOTAPU(PMUUECKUX ypaBHEHUI.

YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IUYHBIX OOJIACTeH HAayKM W pPEaTbHON >KU3HM, WHTEPHPETALHUs IOJy4YSHHBIX
pE3yNbTaTOB.

DOyHKUUH U rPadpuKu

I'paduk kommosunun QyHkuuii. 'eomerpuyeckue oOpas3bl ypaBHEHHI U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

['paduueckue MeTOAbl pELICHHS YpaBHEHHH M HepaBeHCTB. [ 'paduueckue MeTomabl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havyana maTeMaTH4eCcKOro aHajaimu3a

[TpumeHeHne MPOU3BOIHOMN K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD M YKCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEro PEIICHUS B IPHUKIAJAHBIX
3amadax, Ui OINpPENENIEHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyJaod WIn
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIE 3IIEMEHTAPHBIX
dbyukuuii. [IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknii cMbICa MHTErpaia. Beraucienue onpeneaéHHoro nHTerpana
no popmyne Herotona-Jleli6uuma.

[IpumeHeHue wWHTErpana JUisi HAXOXKAEHUS IUIOL[aJed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUUYECKUX TeJ.

[Tpumeps! pemennit auddepeHnrnanbHpIX ypaBHeHHA. MaTeMaTHUeCcKoe MOJICITHPOBAHNE
pealbHBIX MPOIECCOB ¢ MOMOIIbIO AU(PepeHIInaTbHbIX YPAaBHEHUN.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MIMK  OOYdYaIOUIerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTABICHHE O MAaTeMaTHMYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIECTBa
(BBIOOpPBI, OIMpPOCHI U JAPYroe), yMEHHE B3aUMOJEWCTBOBATh C COLIMAJIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUH € UX (QYHKIMSAMHU M Ha3HAUCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJAaHCKON WICHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHIMCKON MaTeMaTHUKH, HEHHOCTHOE OTHOILIEHHWE K JOCTHIKEHHSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHbIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOHYHMBOTO OYIyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

3CTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIOYasg  3CTETHUKY  MaTE€MaTUYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXJIeHuH, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jJuyHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MATEMAaTUYECKUE 3HAHUS B UHTEpECcaxX 3J10POBOTO
u Oe3omacHOro odOpasa >XKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
¢$u3nYeCcKOoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAHUE IIEHHOCTH TPYJ0JII00Us, HHTEPEC K pa3INuHbIM cepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHMYecKoMy o0O0pa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSKEHNUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PELICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HalpaBI€HHOCTH;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYNbTYpbl, TMOHUMAHUE BIHUSHUSA COILMATIBHO-
HSKOHOMUYECKUX IMPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COUMaIbHOM Cpeibl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl peuieHus 3ajad B 00JacTU OKPY’KaloUleil cpelbl, MJIaHuPOBaHUE
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKAIOILEN CPE/Ibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKHd M OOILIECTBEHHOW MPAKTHKH, TOHMMaHHWE MaTeMaTH4YeCKOW HayKu Kak cgepsl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTEMaTHUYECKON KYIbTYpPOU KaK CpPEeCTBOM IMO3HAHUS MHPA,
TOTOBHOCTH OCYILECTBIATH IPOEKTHYIO M UCCIIEN0BATENbCKYIO IE€ATEIbHOCTh MHINBUYaIbHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh OMNPENCICHUS IOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKALUK, OCHOBAHUSA [UIsI 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBATh W MPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC WU
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUHs B (pakTax,
JNAHHBIX, HAONIOJCHHMSIX W  YTBEPXKICHHMIX, TNpeajarartb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJBb30BAaHUEM 3aKOHOB JIOTHMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUeHHH, YMO3aKIFOUSHHUH 0 aHaJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BbIOMpaTh cHoco® pemieHus YydeOHOM 3agaud (CpaBHMBATh HECKOJIBKO BapHAaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICICHHBIX
KPUTEPHUEB).

Ba3zoBble ncciaenoBareabCKHeE AeiicTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJIEeMy, YCTaHABIMBATH HCKOMOE H JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SIBJICHHS, IMPOIIECCAa, BBIIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I11IEeHMI;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, & TAKXKE BBIBUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a1a4uu;

BbIOMpaTh HWHGOPMALMI0O M3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, aHAJIU3HPOBATh,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U  (opm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTABIATH €€ B pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0O CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENIAMU
oOI1eHus1, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX



TCKCTAX, JHdaBaTb MOJACHCHUA IO XOAY PpPCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOHY‘ICHHBII\/II
pe3yJIbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOW TEMbI, IPOOJIEMBI,
perraeMoil 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSMHU JPYrUX YYaCTHHUKOB AMAJIOra, OOHApY)KUBATh Pa3U4He M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEACTaBJIATL PE3YJIbTAaThl PCHICHUA 3aadu, SKCIICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opMmar BBICTYIUICHHS C y4ETOM 3a7a4  TPE3CHTAUUH U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBIISITh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM HH(OPMALIUY.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH TO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3yabTaTa pelIeHrus MaTeMaTHUeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIN U YCIOBHUSM, OOBICHATH IPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI Pe3yIbTaTOB IESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pemieHNH y4eOHBIX 3aday, MPUHAMATh LEJIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CYXIeHHsS, OOMEH MHEHHMH, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 10 kiacce oOyyaroluiics MOJYYHUT CIEAYIOIIME IpEeIMETHbIE
pe3ysbTaThl 1O OTJEIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTUYECKOT0 aHAIIu3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: PALlMOHAILHOE YHCIIO, OECKOHEUHAs! epruoanyecKas
JpoOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXKECTBA PAallMOHAIBHBIX M JAEHCTBUTEIbHBIX
YHCell, MOJyJb AEMCTBUTEIBLHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLEHTHI I PELICHHsI IPUKIJIAIHBIX 33]a4 U3 Pa3IMYHbIX OTpacieit
3HAHWM U peasbHOM )KU3HU;

OPUMEHATh NPUOTIKEHHBIE BBIYUCICHHS, MpaBWJIa OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;



CBOOOJTHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alMCH AECHCTBUTEIbHBIX YUCEN JIJs PEIIeHMs] MPAKTUYECKHX 3ajad U
IIPEJICTaBICHUS JaHHbBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYypalbHOM CTENEeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAIIMOHAILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapudM dYucia, JECATUYHbIE U HATypajbHbIE
J0TapuQMmBbl;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTaHICHC YHCIOBOIO
apryMeHra;

OIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJHO  ONEpUPOBaTh  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U ypaBHEHUS-CIICACTBHS, PABHOCUIIbHbIE HEPABEHCTBA,

OPUMEHATh pa3IM4YHbIe METOJbl PELICHHUS pPALMOHAIBHBIX M JAPOOHO-PALMOHAIbHBIX
YPaBHEHUH, IPUMEHATh METOJ HUHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: MHOTOYJIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HenpiMA - KO3 QUIUeHTaMH, KOPHHM MHOTOWICHA, MNPUMEHATh JEJeHHEe MHOTOWIeHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera i pemenus 3anay;

CBOOOZHO ONEpUpOBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHLa,
ONpeNeNIUTeNIb MaTpullbl 2 X 2 W €ro IeOMEeTPUYECKHH CMBICI, HCIOJIb30BaTh CBOMCTBa
onpeaenuTens 2 X 2 i BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENH ISl PELIECHUS]
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh peallbHble CUTyallUd C IOMOLIbI) CHCTEMbI
JUHEHHBIX YPAaBHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C IIOMOIIbIO MaTpull H
olpenenuTeneil, HHTEPIPETUPOBATh MOJyYSHHBIH pe3ysbTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUM ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsl BhIPaKEHU;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl  YMCIOBBIX  BBIPDAKCHHMM, COAEp)KAIIUX CTENEHU C
PaLMOHATILHBIM [TOKA3aTENIEM;

UCIOJb30BaTh  CBOMCTBA  JIOrapu(MoB Uil  IpeoOpa3oBaHUs  JIOrapu(pMHUUECKHX
BBIPAKECHMI;

CBOOOJTHO ~ OINEpUpPOBaTH  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMHUUecKre ypaBHEHMsSI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
VI OCYIIECTBIISAS IPOBEPKY KOPHEN;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpUYECKHE  (QOpMyJabl Uil  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO ONEpPUPOBATh MOHSTUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HEo0Xo1uMble (OPMYIIbI [Tl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJIEJIMPOBaTh pEabHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTAaBIATH BBIPAKEHMUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4M, WCCIIEN0BaThb IIOCTPOEHHBIE MOJEIH C
UCIIOJIB30BAaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO OMNEpUPOBATh MOHATUSAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpatHble (QYHKIUHM, KOMMO3UIUS (QyHKIMHA, rpaduk (yHKIMH, BBIIONHATH 3JEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: OOJIACTH OMNpEIENEHHs] M MHOXKECTBO 3HAYECHUH
byHKIMY, HyTU QYHKIUHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH TMOHATUAMU: YETHBIE U HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYHKIINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCHMyMbl W MHHUMYMBI (QYHKIIUH,
HauOoJIbIIIee M HaMMEHblIIee 3HaUeHNEe (PYHKIIUU Ha TPOMEKYTKE;

CBOOOJHO OINEpUPOBATh MOHATUSMU: CTENEHHas (PYHKLIHS C HATypaJbHbIM M LEIBbIM
nokasareseM, rpaduk CTeNeHHOM (YHKIMM C HaTypajJbHBIM W LIEJNBIM IOKa3arejeM, rpaduk
KOpPHsI N-O CTeNeHN KaK (YHKIIMU 0OpaTHOW CTENEeHH C HAaTypaJIbHbIM IOKa3aTeseM;



ONEepHpOBATh MOHATHAMM: JHMHEWHAs, KBaJpaTW4yHas W JAPOOHO-TMHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IOCTPOEHUE UX IPa(hUKOB;

CBOOOJTHO OMEpPHPOBATH MOHATUSAMH: IOKa3aTelbHasi W Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U rpadMKH, UCIIOJIL30BaTh UX I'padUKH JUIsl pELLICHHs YPaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPY>KHOCTh, OIpe/eIeHUe
TPUTOHOMETPHUUYECKUX (YHKLUH YHUCIOBOrO apryMeHTa;

UCTIOJIb30BaTh I'paduku (QYHKIMHA A7 UCCIEAOBAaHHS IPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX HPEIMETOB M peallbHOW KM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCUMOCTH MEXY BEIINYNHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHIAMHU: apupMeTHYecKass U TeoMeTpudecKas Hporpeccus,
0ecKOHEeUHO yObIBarOLasi FeOMETPUYECKasi POrPeccHs, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

MCII0JIb30BAaTh IIPOIPECCUH U1l PELICHHs PEANIbHBIX 3aJa4 IIPUKIAHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATh  HOHATHSAMH:  TOCJIEAOBATENBHOCTh,  CIIOCOOBI  3aJaHUs
II0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJICHUSI MaTEMAaTUYECKOr0 aHaIn3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpPUPOBATh MOHATUSMH: HENpepbIBHbIE (DYHKIMHM, TOYKU pa3pbiBa rpaduka
¢byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpUpPOBATh MHOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTpE3Ke, MPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4;

CBOOOJTHO OIEpUpOBaTh IOHATHUAMHU: I@epBas W BTOpas NPOU3BOJAHBIE (DYHKIHH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, INPOM3BENCHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(GyHKIWH, 3HATH TPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIUI;

UCII0JIb30BaTh NT€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHus 3aau.

MHozxecTBa H JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIEpalluy HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN aIllapar JJIsi ONMMCAHUS PEaJIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELIEHUH 3a/1a4 U3 JPYruX y4eOHBIX MPeMETOB;

CBOOOJHO ONEpUpPOBaTh MOHSTUSIMU: OIpEAENieHUuEe, TeopeMa, YypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JOKa3aTeJbCTBO, pPABHOCHIbHBIE YpaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kjiacce oOydaroIIuiCs MOJYYUT CIEAYIOIIME MpeAMETHbIE
pe3yNbTaThl IO OTAENIBbHBIM TeMaM palbouell mporpammsl yueOHOTro Kypca «AnreOpa u Hayana
MaTEMaTHYECKOTO aHAIIU3a»!

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEpUPOBaTH MOHATUSAMH: HATypajJbHOE WU LEJ0€ 4YHCIO, MHOXECTBa
HATypaJIbHBIX M LENbIX YHUCEN, UCIOIB30BaTh NMpU3HaKku Aenumoctu nensix yucen, HOJ[ u HOK
HaTypaJIbHBIX YMCENl JJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinmnaa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3aIIUChIBATh HATypaJibHbIE YKCIia
B Pa3JIMYHBIX NTO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMILIEKCHBIX
quCell, MPEJICTaBIsATh KOMIIJICKCHBIE YHCIIa B alreOpandeckoil 1 TpPUrOHOMETPUUECKO (opme,
BBITNOJIHATH apu(MeTHUECKIE ONepalii ¢ HUIMH U 300paxkaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUpOBaTh  MOHATHSIMH:  HMpPpAallMOHAIbHBIE,  IOKa3aTeJIbHblE U
JorapupmMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PABHOCUIILHBIX MEPEXO0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIEHNN TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OMNEPUPOBAaTh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHATh
HeoOXxoauMble (POPMYJIbI 1JIs1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOOIHO OMEPHPOBATH MOHATHAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUI U HEPaBEHCTB,
PaBHOCHJIBHBIC CUCTEMBI M CUCTEMBI-CJIC/ICTBHS, HAXOIUTh PEIICHUS CHCTEMbI H COBOKYITHOCTEH
paloHaTbHBIX, HPPAIMOHATBHBIX, TOKA3aTEIbHBIX H JIOTAPU(DMUYCCKUX ypaBHEHUH U
HEPaBEHCTB;

pemath palioHaJIbHBbIC, HWpPPAIMOHANBHBIC, I[IOKa3aTelbHbIC, JOrapudMUUYECKUe U
TPUTOHOMETPUYECKHE YPABHCHHS M HEPABEHCTBA, COJICPIKAIINE MOYJIA U TTapaMeTPhI;

MPUMEHSTH TpadUIecKUue METOBI ISl PEIICHUsT YPABHCHHU 1 HEPABEHCTB, a TAKXKe 33134
C IapaMeTpaMu;

MOJICTIMPOBATh pPEabHBIC CHTYAIlMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCJIOBHIO 3aJa4ud, HCCIIEJA0BATh IOCTPOCHHBIC
MOJIEJIU C UCIIOJIb30BaHUEM alllapaTta aire0pbl, UHTEPIPETUPOBATH MOJTYUCHHBIN pe3yibTarT.

DOyHKIUM U rpapukm:

CTPOUTH Tpa@uKy KOMMO3UIMHA (DYHKIIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH T'E€OMETPUUECKHE O00pa3bl YypaBHEHUW W HEPABEHCTB HA KOOPJIMHATHOMN
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSAMU: TPA(QUKH TPUTOHOMETPHUUCCKHUX (PYHKIIHIA,

NPUMEHSTh QYHKIUU AJIE MOJICTTMPOBAHUS U UCCIIEIOBAaHUS PeaTbHBIX MPOLIECCOB.

Hauana MaTeMaTH4YeCKOIo aHAJIN3A:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHUS (GYHKIUM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJHUTh HauOOJbIIIEe U HAMMEHbIIIee 3HaYCHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIB30BaTh MPOU3BOAHYIO JUISI HaXOXKICHUSI HAUYUIIEro PEIICHUs] B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeAeIEHHBIA HHTETPa, HAXOIUTh
MepBOOOpA3HBIE 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpasn 1o Qopmyrne HproToHa-
Jlelibuuma;

HAXOJIUTh TJIOMIAIU TUIOCKUX (PUTYp U 00BEMBI TEJ C IIOMOIIIBIO0 UHTETPaIa;

MMETh MPEJCTAaBIEHUE O MAaTEMaTHUYECKOM MOJIEIMPOBAHUM HA IMPUMEPE COCTABICHMS
nudepeHIaIbHBIX YPaBHEHUI;

peliaTh NPUKIAJAHBIE 33a4i, B TOM YHCJE COLMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeJICTBAMU MaTeMaTHUECKOTO aHAJIU3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dieKkTpoHHbIe (LM pPOBbLIE)
n/n NpOrpamMmbl Bcero Kontposnuere o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
1 Mmuorounensl. PannonanbHbie ypaBHEHUS U o4 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
2 Oyukuuu v rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 ApudmeTrnaeckuii KOPeHb N-0i CTETICHH. 15 1
WppatnmonansHble ypaBHEHUS
4 [TokazarenpHas pynkmnwms. [TokazarenpHbIe 10 1
ypaBHEHUs
5 Jlorapudpmuueckas QyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 TpuroHomeTprudecKue BBIPAXKCHUS U 29 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH M POTPECCUN 10 1
8 HenpepsiBable pynkiuu. [IponszBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 5 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 9




11 KJIACC

KoauuyecTBO 4acoB

Ne HaumeHnoBaHue pa3aesioB U TeM KoHTpo.IbHbIe DJIeKTpOoHHbIE (HU(POBHIE)
n/n NPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUrOHOMETPHUYECKUX ()YHKIIHH. 14 1
TpuronomeTpruyeckue HepaBEHCTBA
4 HpparnmonaibHbIe, TOKa3aTEIBHBIC H o4 1
Jorapu(GMUIECKHe HEPABCHCTBA
5 KommnekcHbie uncia 10 1
6 Hatypanbhble u 1iesnbie yncia 10 1
CucTeMbl paloHATBHBIX, HPPANUOHATEHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3amaqu ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3AIIAS 16 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 9




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonnyectBo
Jl:;')n Tema ypoka 4acos
Bcero
1 [[MHOkecTBO, onepalii Haji MHOXKECTBAMU U UX CBOMCTBA 1
2 Jnarpammel Ditnepa-Benna 1
3 [IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOT'O arnrapaTa JUlsl pelieHus 3a1a4y 1
4 Panmonanbhblie ynciia. OObIKHOBEHHBIE U IECATUYHbIE IPOOU, POLIEHTHI, 0ECKOHEUHBIE IEPUOIUUECKIE TPOOH 1
5 Parnmonanbshble uncina. OObBIKHOBEHHBIE M JECSITUYHbIE JPOOHU, IPOLIEHTHI, 0ECKOHEUHbIE NEPUOINUYECKHE APOOH 1
6 ITpumenenue apoOeil ¥ NPOLIEHTOB Ul PELIEHUs IPUKIIAJIHBIX 33134 1
7 [TpumeHenue apoOeil ¥ NPOLEHTOB Ul PELICHUs IPUKIIAIHBIX 3a/1a4 1
8 JlelicTBUTENbHBIE YKca. PaniMoHanbHble M HPPALMOHAJIBHBIE YUCIIA 1
9 Apudmernueckue oneparyu ¢ A1eHCTBUTEIbHBIMHA YUCIAMU 1
10 Mopnynp AEMCTBUTEIBHOIO YHACIIA U €TI0 CBOMCTBA 1
11 [TpuOamxEHHBIE BBIYUCIICHUS, IPABUIIA OKPYTJICHMS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUI 1
12 OcCHOBHBIE METOIbI PELIEHUS LENIbIX U APOOHO-PALIMOHATIBHBIX YPaBHEHHUH U HEPABEHCTB 1
13 OcCHOBHBIE METObI PELIEHUS LENIbIX U APOOHO-PALIMOHATIBHBIX YPaBHEHUH U HEPABEHCTB 1
14 OcCHOBHBIE METOIbI PELIEHUS LEJIbIX U APOOHO-PALIMOHATIBHBIX YPaBHEHUH U HEPABEHCTB 1
15 MHoOrowieHsl OT OAHON NEPEMEHHOMU. [[eeHrne MHOTrOYwIeHa Ha MHOTOWIEH C OCTaTKOM. Teopema besy 1
16 MHorouieHsl ¢ nenbiMu Kodpdunuentamu. Teopema Buera 1
17 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 1
18 Pemenue cucrem JIMHENHBIX ypaBHEHUI 1
19 Ma’l;pHI.Ia CHCTEMBI JINHEHHBIX ypaBHEHUI. ONpeneanTens MaTpULbl 2X2, €ro reOMETPUUYECKUIN CMBICT U 1
CBOMCTBA; BHIYMCIIEHUE €T0 3HAUCHUS
20 Onpenenurens MaTPUIBI 2X2, €r0 TEOMETPUYECKHI CMBICT M CBOKMCTBA; BHIYUCICHUE €r0 3HAYEHUS 1
21 [IpuMeHeHne onpenenuTens A PEIeHUs] CUCTEMBI INHEWHBIX YPaBHEHUN 1
22 Pemenne npukiaaaHbIX 3aa4 ¢ TOMOIIBIO CUCTEMBI JIMHENHBIX YPABHEHUN 1
23 Perenre nmpukiIagHeIX 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUI 1
24 KonrtponbHast padora: "PanmonanbHble ypaBHeHHs U HepaBeHCTBA. CUCTEMBbI TMHEWHBIX YpaBHEHHH" 1




25

OyHK1UA, cr1ocoObl 3ananus GyHkuu. Bzanmao ooparubie dyakinu. Kommnosuius GyHkiumit

1
26 I'paduk Gynkmmu. InemeHTapHbIe TpeoOpa3zoBanus rpaduKoB GyHKITUH 1
27 OO6uacTh onpeAesieHus] © MHOXKECTBO 3HaueHur GyHkiuu. Hymu ¢pyaknun. [IpoMexxyTku 3HaK MOCTOSTHCTBA 1
28 Uérnabie n Heu€THbie PyHKIMU. [leprognyeckue Gyakmuu. [IpoMexyTKkn MOHOTOHHOCTH (hYHKIIHH 1
29 Makcumymbl ¥ MUHUMYMBI GyHKIMH. Hanbonpiee 1 HanMeHblee 3HaueHre GYHKIIUA Ha POMEKYTKE 1
30 Jlunelinas, KBagpaTu4Has U IpOOHO-TUHEWHAS PYHKIIUU 1
31 DneMeHTapHOe MCCIeI0BaHUE U MOCTPOEHUE IPpaMKOB 3TUX (HYHKIIUNA 1
32 DeMeHTapHOe MCCIeIOBaHUE U MOCTPOCHUE IPpaMKOB 3TUX (HYHKIIHNA 1
33 Crenensb ¢ nensiM nmokasareneM. buaom Herorona 1
34 Crenens ¢ nensiM nokasareneMm. bunom Herorona 1
35 CrenenHasi GpyHKIHUS C HATYPaJIbHBIM H LENbIM MoKka3aTeneM. EE€ cBoiicTBa u rpadux 1
36 KonTponbnas pabora: "Crenennas ¢yukus. E€ cBoiictBa u rpaduk" 1
37 ApudmeTrueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA 1
38 ApudmeTrueckuii KOpeHb HaTypalbHON CTETIEHH U €r0 CBOWCTBA 1
39 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIEHU U KOPHH 1
40 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIEHU U KOPHH 1
41 ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIEHU U KOPHH 1
42 WppanmonansHbie ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS] HPPAMOHATIBHBIX YPAaBHEHUH 1
43 WppanmonansHbie ypaBHeHUs1. OCHOBHBIE METOJIBI PEIICHUS] HPPALMOHATIBHBIX YPAaBHEHUH 1
44 Wppanmonanbhble ypaBHeHHUs. OCHOBHBIE METO/IbI PELLIEHUS] UPPALIMOHATIbHBIX YPABHEHUN 1
45 PaBHOCHIIBHBIE IEPEXOBI B PEIIEHUH UPPALMOHAIBHBIX YPABHEHUI 1
46 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH HPPAIIHOHATEHBIX YPaBHEHHH 1
47 PaBHOCHIIbHBIE MTEPEXOIbl B PEIICHUH HPPAIIMOHAIBHBIX YPaBHEHHH 1
48 PaBHOCHIIbHBIE MTEPEXOIbl B PEIICHUH HPPAIIMOHAIBHBIX YPaBHEHHH 1
49 CBoiicTBa u rpaduk KOpHS N-0if cTeneHn Kak (yHKIMK 0OpaTHON CTENEHH ¢ HAaTypaJIbHbIM MTOKa3aTeIeM 1
50 CBoiicTBa 1 rpaduk KOpHs N-0if cTeneHu Kak GyHKIMU OOpaTHOM CTENEHM C HaTypaJlbHbIM MTOKa3aTeIeM 1
51 KontponbHas padora: "CpoiicTBa u rpaduk KopHs N-oii crenenu. MppanunonanabHble ypaBHEHHS " 1
52 CreneHb ¢ palioOHAJILHBIM TOKa3aTeNleM U e€ CBOWCTBA 1
53 CremneHb C pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHs ¢ palliOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1




55 [TokazatenpHas GyHKIHS, €€ CBOWCTBA U rpaduk 1
56 Hcnonw3oBanue rpaduka GyHKIUU A1 pEIICHUST YPABHCHHI 1
57 Hcnons3oBanue rpaduka GyHKIUU 1)1 pEIICHUST YPABHCHHI 1
58 IToka3zatenbHble ypaBHEeHUsI. OCHOBHBIE METObI PEIICHUS IIOKA3aTENbHbIX YPABHEHUI 1
59 IToka3zarenbHble ypaBHeHUsl. OCHOBHbIE METO/bI PEIICHUS I0KA3aTEJIbHBIX YPaBHEHUI 1
60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHMSI I0KA3aTEIbHbIX YPaBHEHUI 1
61 KontponsHas padora: "[lokazatensHast pynkius. [TokazatenbHble ypaBHeHus" 1
62 Jlorapudm gucia. CoricTa iorapupma 1
63 Jlorapudwm uucna. CoiicTa norapugpma 1
64 Jlorapudm gucia. CoricTa iorapupma 1
65 JlecsiTuuHBIE U HATYpaJIbHbIE JJOTapUPMBbI 1
66 JlecsiTuuHbIEe U HATYpaJbHbIE TOTapU(PMbI 1
67 [IpeobOpaszoBanHue BhIpaXKEHUM, COIEPKAIINX JOTaprUPMbI 1
68 [IpeoOpaszoBanue BeIpaXKEHUM, COIEPKAIIUX JOTaprUPMbI 1
69 ITpeoOpa3oBaHue BBIPAXKEHHUH, COAECPIKALIMX JIOTapU(MBI 1
70 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U TpauK 1
71 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U rpaduK 1
72 Hcnonp3oBanue rpaduka GyHKINU AJIs peLIEHUs] ypaBHEHUI 1
73 Hcnonp3oBanue rpaduka QyHKINN AJIs peLIEHUs] ypaBHEHUI 1
74 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METO/BI PELICHUS JIOTAPU(PMUUECKUX YpaBHEHU N 1
75 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METObI PELLICHUS JIOrapu(PMUIECKUX YpaBHEHUN 1
76 Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI PEHICHUS] IOTapUPMHUUECKUX YpaBHEHHUI 1
77 PaBHOCHIIbHBIE TEPEXO/Ibl B PEIICHUH JIOTapU(PMHUUECKUX YpaBHEHUN 1
78 PaBHOCHIIbHBIE TEPEXO/Ibl B PEIICHUH JIOTapU(PMUUECKUX YpaBHEHUN 1
79 KontponbHas padora: "Jlorapudgmuueckas Gpynkius. Jlorapupmuueckue ypaBHeHHs " 1
80 Cunyc, KOCHHYC, TAHT'€HC M KOTaHI€HC YHCIIOBOTO apryMEHTa 1
81 Cunyc, KOCHHYC, TAHT'€HC M KOTaHI€HC YHCIIOBOTO apryMEHTa 1
82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCUHYC ¥ apKTAaHT€HC YUCIOBOTO apryMEHTa 1
84 TpuronomeTpuueckasi OKpYKHOCTb, ONIPEACIICHUE TPUTOHOMETPUIECKUX (DYHKITUH YHCIOBOTO apTyMEHTa 1




85

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHHE TPUTOHOMETPUYECKUX (PYHKIIUNA YUCIOBOTO apryMeHTa

1
86 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
90 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUI 1
91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI 1
92 [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKECHUI 1
93 [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKECHUH 1
94 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
96 Pemennie TpUroHOMETpUUECKUX ypaBHEHUN 1
97 Pemenyie TpUroHOMETpUYECKUX ypaBHEHUI 1
98 Pemenyie TpUroHOMETpUYECKUX ypaBHEHUI 1
99 Pemenne TpUroHOMETPUYECKUX ypaBHEHUI 1
100 Pemenne TpUroHOMETPUYECKUX ypaBHEHUI 1
101 KontponbHas padota: "TpuronomMmerpuyeckie BbIpaXXeHUsI M TPUTOHOMETPUYECKHE ypaBHEHHS" 1
102 [TocnenoBarenbHOCTH, CTIOCOOBI 3aJaHUS TIOCIIEIOBATEIHHOCTEH. MeTo 1 MaTeMaTHIYeCKON HHITYKITHI 1
103 MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIIEA0BaTENLHOCTH. McTOpHs aHanmm3a 6ECKOHEYHO MaJTbIX 1
104 Apudmernueckas nmporpeccust 1
105 ['eomerpuueckas mporpeccus 1
106 BeckoHneuHO yOBIBaromIasi reoMeTpuIecKasi porpecCHs 1
107 CymMma 6eckoHeuHO yOBIBAIOLIEH reOMETPUIECKO porpeccuu 1
108 JIMHEWHBIN U SKCIIOHEHIMAIBHBIN pocT. Uncio e. Dopmyiia CI0KHBIX IPOLIEHTOB 1
109 JIMHEWHBIN U 3KCIIOHEHIMAIBHBIN pocT. Uncio e. Dopmyiia CI0KHBIX IPOLIEHTOB 1
110 Vcnonp30BaHue MPOrpPeccHy Ul PELISHUs PealbHbIX 33134 MPUKIATHOTO XapaKTepa 1
111 KontponbHas padora: "[locnenoBareabHOCTH U porpeccuu” 1
112 HenpepbiBHBIE QYHKIIMU U UX CBOICTBA 1
113 Touka pa3spbeiBa. ACUMITOTHI rpaduKOB PYHKITUT 1
114 CgoiicTBa GyHKIINN HETIPEPHIBHBIX HA OTPE3KE 1




115

CaoiicTBa GyHKIIUN HETIPEPHIBHBIX HA OTPE3KE

1
116 Metoa HHTEPBAJIOB ISl PEIICHUST HEPABEHCTB 1
117 Metoa HHTEPBAJIOB ISl pEIICHUS HEPABCHCTB 1
118 Metoa HHTEPBAJIOB ISl pEIICHUST HEPABEHCTB 1
119 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITHI JIJIs1 PEeIICHUs 3aa49 1
120 [TpumMeHeHne CBOWCTB HEMIPEPBHIBHBIX (DYHKLUH [T pELICHHS 33124 1
121 [lepBast u BTOpast Npou3BOIHBIC PYHKIIUU 1
122 Omnpenenenne, reOMETPUIECKUN CMBICI TIPOU3BOTHON 1
123 Onpenenenne, GU3NIECKUN CMBICI POU3BOIHOM 1
124 VYpaBHeHHE KacaTeTbHOU K TpapuKy (YHKIIHH 1
125 VYpaBHeHHE KacaTeNbHOU K TpapuKy (YHKIIHH 1
126 [Ipou3BoIHBIE AIEMEHTAPHBIX PYHKIUN 1
127 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINUN 1
128 [Ipou3BoiHAs CYMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMITO3UIIUU (YHKITHI 1
129 ITpon3BosiHasi CyMMBI, TPOU3BECHHSI, YACTHOT'O M KOMIO3MLIUU (PYHKIIUI 1
130 ITpon3BosiHasi CyMMBI, TPOU3BEICHHSI, YACTHOT'O M KOMIO3MLIUU (PYHKIIUI 1
131 KonTtpomnsHas padora: "[IpouszBoanas” 1
132 [ToBTOpeHME, 0000IIEHNE, cCHCTeMaTH3alus 3HaHui: ""Y paBHeHUs" 1
133 [ToBTOpeHMEe, 0000EeHNEe, cucTeMaTH3alus 3HaHni: "D yHKIN" 1
134 Wtorosas koHTpoJibHAs paboTa 1
135 Hrorosas KoHTpoOJIbHAS paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3aINs 3HAHUT 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136



11 KJIACC

N KoaunyecrBo
wn Tema ypoka Jacos
Bcero
1 [TpuMeHeHHe IPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
2 [TpuMeHeHHe IPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI 1
3 [TpuMeHeHHe TPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI 1
4 [TpuMeHeHHe TPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI 1
5) [IpumeHeHne nponu3BOIHOM K HCCIIET0BaHUIO0 (DYHKIIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBbI 1
6 [TpumeneHre mpon3BOIHON K UCCIETOBAHHIO (DYHKITHI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
7 Haxoxaenne HanbobIIero 1 HaMMEHbILEr0 3HAYEHHsI HETIPEPhIBHOM (DYHKLIMU Ha OTpe3Ke 1
8 Haxoxxnenrne HanOoJbIIero 1 HAMMEHBIIETO 3HAYCHUS HEPEPHIBHON (DYHKIIMU HA OTPE3KE 1
9 Haxoxaenne HanOobIIero 1 HaMMEHbILEr0 3HAYEHHsI HETIPEPbIBHOM (DYHKLIMU Ha OTpeE3Ke 1
10 HaxosxneHne HauOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUs! HENIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
11 HaxosxneHne HauOoJIbIero 1 HAMMEHBIIETo 3HaYeHUsI HETIPEephIBHOM (PYHKIIMM Ha OTpe3Ke 1
12 HaxosxneHne HauOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUs! HETIPEepPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
13 [TpuMeHeHne NPOU3BOIHOM /7Sl HAX0XK/IEHHS] HAWTYUIIEero PEeLIeHUs B IPUKJIAIHBIX 3a/1a4ax 1
14 [TpuMeHeHne TPOU3BOHOM /1711 HAXO0XK/IEHHUS] HAWIIYUIIEro PEUIeHUs B IPUKJIAIHBIX 3a/1a4ax 1
15 [TpuMeHeHne NPOU3BOIHOM /1J1s1 ONPEAETICHHUs CKOPOCTH M YCKOPEHHUs IIpoliecca, 3aJaHHOTro (popMyIIoi UitH 1
rpaduxkom
16 [IpumeHeHre mpoN3BOIHON AJIS ONPEeNIEHHs] CKOPOCTH M YCKOPEHHMSI ITpoIiecca, 331aHHOro (hopMyIIoi Win 1
rpaduxkom
17 Kommozurust ¢hyHKImii 1
18 Komnosumus ¢pyHkumii 1
19 Komnosumus ¢pyHkumii 1
20 ['eomeTprueckue 0Opa3bl ypaBHEHHH Ha KOOPAMHATHOHN TTIOCKOCTH 1
21 ["'eomeTprueckue 06pa3bl ypaBHEHUN HAa KOOPIMHATHON MIIOCKOCTH 1
22 KonTtponbHast padora: "HccnenoBanue GpyHKIMI ¢ TOMOIIBIO TPOU3BOTHOM" 1
23 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX 1




24 ITepBooOpazHbie nteMeHTapHbIX GyHKIUN. [IpaBuia HaxoXACHHS IEPBOOOPA3ZHBIX 1
25 ITepBooOpaznbie teMeHTapHbIX GQyHKIUN. [IpaBuia Hax X ACHHUS TIEPBOOOPA3ZHBIX 1
26 Wuterpan. ['eoMmeTpruieckuii CMBICII HHTETpaJia 1
27 Brruucnenne onpeaenéHHoro uarerpaia mno dhopmysie Hetorona-Jleiioaumna 1
28 Brruucnenne onpeaenéHHoro uarerpaia mno dhopmysie Hetorona-Jleiioaumna 1
29 [TpumeneHne uHTErpana 1 HaXOKACHUS TUIOMIA/IeH TIIOCKUX (QUTYD 1
30 [TpumeneHne nHTErpaia 1l HaXOXKIACHUS 00bEMOB Fr€OMETPUIECKUX TEI 1
31 [Tpumeps! pemennii udepeHraaTbHbIX YpaBHEHUN 1
32 [Tpumeps! pemenunit udepeHraaTbHbIX ypaBHEHUN 1
33 MareMaTHuecKoe MOJICIIMPOBAHUE PEATTbHBIX MPOIIECCOB C MOMOIIBI0 Au(PepeHInaTbHbIX YpaBHEHUI 1
34 KonTponbHas padora: "[leppooOpasznast u naTeTpat” 1
35 Tpuronomerpuyeckue GYHKINH, UX CBOWCTBA U rpaduKu 1
36 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu 1
37 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu 1
38 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu 1
39 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu 1
40 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C MOMOILBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
41 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHHI C MOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTH 1
42 OT60p KOpHEN TPUTOHOMETPUUECKHUX YPAaBHEHHI C MOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTH 1
43 OT60p KOpHEN TPUTOHOMETPUUECKHUX YPABHEHHUH C MOMOIIBI0 TPUTOHOMETPHUUECKON OKPYKHOCTH 1
44 PemieHne TpuroHOMETpUYECKUX HEPABEHCTB 1
45 Pemienne TpuroHOMeTpUUECKUX HEPABEHCTB 1
46 Pemenne TpUroHoMeTpUUECKUX HEPABEHCTB 1
47 Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB 1
48 KonTtponbHas padora: "['paduku TpuroHomerpuueckux GyHkiuid. TpuroHoMeTpuiyeckue HepaBeHCTBA" 1
49 OCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI pelIeHUs TOKA3aTeIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/TIbI PEIICHUS MOKAa3aTEIbHBIX HEPABEHCTB 1




53

OcCHOBHBIE MCTOBI pCHICHUSA JIOFapI/I(bMI/I‘IeCKI/IX HEPABCHCTB

1
54 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(DMHUIESCKUX HEPABCHCTB 1
55 OCHOBHBIE METOJIbI PEIICHUS JIOTApU(PMHUUICCKUX HEPABCHCTB 1
56 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMHUICCKUX HEPABCHCTB 1
57 OCHOBHBIE METO/IbI PEeLICHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEIICHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PEIICHUS] UPPALTMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEIICHUS] HPPALMOHATBHBIX HEPABEHCTB 1
61 ['paduueckue MeTob! pereHus: UppaloHaIbHBIX YPABHEHUM 1
62 I'padmueckne MeTOIBI peICHHUs HPPALIMOHAIBHBIX YPaBHEHHH 1
63 ['padmaeckne METOIBI peIICHHS TOKA3aTeIbHBIX YPAaBHECHHN 1
64 I'padpraeckue METOIBI pelICHUs MOKAa3aTEIbHBIX HEPABEHCTB 1
65 ['padmyeckue METOABI pelIeHHs TOTapu(PMUIECKHX ypaBHEHUI 1
66 I'padpuaeckue MeTOIbI pemIeHus JOTapu(dMUIECKUX HEPABCHCTB 1
67 I'paduueckue MeTo bl pelIeHus Jorapu(PpMUIECKIX HEPABEHCTB 1
68 ['padrueckue MeTOIbl PELICHUs IOKA3aTEeNbHbIX U JIOrapu(MUUECKUX YpPaBHEHUN 1
69 ['padrueckue MeTOIbl PELICHUs TOKA3aTEeNbHbIX U JOrapu(pMHUUECKUX YpaBHEHUN 1
70 ['padnueckue MeTob! peneHus: NoKa3aTeNIbHbBIX U JIOrapu(MUYECKUX HEPABEHCTB 1
71 ['padnueckue MeTob! peneHus NoKa3aTeNIbHbIX U JIOTapu(MUYECKIX HEPABEHCTB 1
72 KonTponsHas pabora: "UppannoHaibHble, MOKa3aTelbHbIE U JJOrapupMUUEcKUe HepaBeHcTBa" 1
73 KommnekcHele ynicna. AnreOpanydeckas U TpUroHoMeTpudeckasi GopMbl 3alIMCH KOMITJIEKCHOTO YUCIIa 1
74 KommuiekcHble uncna. AnreOpanyeckas U TpUroHoMeTprudeckasi GopMbl 3alHCH KOMILJIEKCHOTO YHUCIia 1
75 Apudmernueckue onepanuy ¢ KOMIJICKCHBIMU YU CIaMH 1
76 Apudmernueckue onepanuy ¢ KOMIJICKCHBIMU YUCIaMH 1
77 N3006paskeHne KOMIUIEKCHBIX YMCeNl Ha KOOPAWHATHOH MIOCKOCTH 1
78 N306paskeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOHN MIIOCKOCTH 1
79 ®opmyna Myaspa. Kopau N-0ii cTeneHu n3 KOMIIEKCHOTO YHCIIa 1
80 ®opmyna Myaspa. Kopau N-0ii cTeneHy n3 KOMILIEKCHOTO YHCIIa 1
81 [IpuMeHeHrne KOMIUIEKCHBIX YHCEIT JUTsl pelieHusT (GU3NISCKUX U TEOMETPUYECKUX 3aa4 1




82 KoHnTtposnbHas padora: "KomMruiekcHbie yncia" 1
83 HatypanbHble u 11e1ble Yrciia 1
84 HatypanbHble u 11e1ble yrciia 1
85 [IpumMeHeHne MPU3HAKOB JACITUMOCTH IEIBIX YHCEIT 1
86 [IpumMeHeHne MPU3HAKOB JACITUMOCTH IEIBIX YHCEIT 1
87 [Ipumenenue npusHakoB aeaumoctu nenbix uyuces: HOA u HOK 1
88 [Tpumenenne npuzHakoB aenumocty 1ensix yucen: HOJl u HOK 1
89 [IpumeHeHre TPU3HAKOB IETMMOCTH IIEITBIX YUCEI: OCTATKH [0 MOJTYJIIO 1
90 [TpumeHeHre TPU3HAKOB IETMMOCTH IIEJIBIX YUCEIT: OCTATKH [0 MOJTYJTIO 1
91 [TpuMeHeHne MPU3HAKOB JACIMMOCTH IEINIBIX YMCeNl: alrTOpUTM EBKIIMIA /IS peleHuns 3a1a4 B LEJIbIX YHcIax 1
92 KonTponpHas padora: "Teopus nenbix gyucen" 1
93 CucreMa ¥ COBOKYIMHOCTh ypaBHEHUIl. PABHOCHIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS 1
94 CucreMa ¥ COBOKYIMHOCTh ypaBHEHUIl. PaBHOCHIIbHBIE CUCTEMBI i CUCTEMBI-CIIEICTBUS 1
95 OcCHOBHBIE METO/IbI PEILICHUsI CUCTEM U COBOKYITHOCTEW PAllMOHAIBHBIX YpaBHEHUN 1
96 OcCHOBHBIE METOJIbI PEIIEHUSI CUCTEM U COBOKYITHOCTEH UPpAIIMOHATIBHBIX YPaBHEHHIA 1
97 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH MOKa3aTeNbHbIX YPaBHEHU I 1
98 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH MMOKa3aTeNbHBIX YpaBHEHHH 1
99 OCHOBHBIEC METO/IBI PEIIEHUS] CUCTEM U COBOKYITHOCTEH JIOrapu(MHUIECKUX ypaBHEHHIA 1
100 OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH JIOTapU(MHUECKUX YPaBHEHHHA 1
101 [IpuMeHeHre cUCTEM K PEHICHUI0 MaTeMaTHYECKUX 3aJ1ad M 33]1a4 U3 Pa3IUYHBIX 00JIacTel HAYKH U peaibHON 1
YKU3HU, HHTEPIIPETaIUs TOTYyYEeHHBIX Pe3yIbTaTOB
102 [IpumeHeHre CUCTEM K PEIICHUI0 MATEeMAaTUYECKUX 3a/1a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U pealibHOM 1
KU3HHU, HHTEPIPETANS TIOTYICHHBIX PE3yIbTaTOB
103 [TpuMeHeHne HEPAaBEHCTB K PEIICHUIO MATEMAaTHIECKUX 3a/1a4 U 33/1a4 U3 Pa3INYHBIX 001acTe HAyKH U 1
pealbHOM JKU3HH, UHTEPIIPETAIIUS MMOYYEHHBIX PE3yIhTaTOB
104 KonTtponbnast pabdota: "CucTemMbl pariioOHATBHBIX, HPPAIlMOHATHHBIX TTOKA3aTEIbHBIX U JIOTApU(OMHIESCKIX 1
ypaBHeHHH"
105 PannonasipHbIE ypaBHEHHUS ¢ TapaMeTpaMHu 1
106 PannonasbHbIE HEpaBEHCTBA C TapaMeTpaMu 1
107 PanoHanbHBIE CUCTEMBI € ITApaMETPAMU 1




108 HppanrioHanbHble ypaBHEHHI, HEPABEHCTBA C TTapaMeTpaMu 1
109 HppanroHanbHbIe CUCTEMBI C TTapaMeTpamMu 1
110 [ToxazaTenbHbIC YpaBHEHUSI, HEPABEHCTBA C ITapaMeTpaMu 1
111 [TokazaTenbHBIC CUCTEMBI C TTAapaMETPaMHU 1
112 Jlorapudmudeckue ypaBHEHHs, HEpaBEHCTBA C IMapaMeTpaMu 1
113 JlorapugmuuecKkue CUCTEMBI ¢ TapaMeTpamMu 1
114 TpuroHomeTpuuecKue ypaBHEHHUs C IIapaMeTpaMu 1
115 TpUroHomeTpru4ecKre HEPABEHCTBA C ITAPAMETPAMHU 1
116 TpUroHoMeTpUYECKUE CUCTEMBI € ITapaMeTPaAMHU 1
117 [TocTpoeHue u nccnenoBaHUE MATEMATHIECKUX MOJIETIEN PEANIBHBIX CUTYAllUH € IIOMOIBIO0 YPAaBHEHUH C 1
napameTpamMu
118 [TocTpoeHue u uccneaoBaHne MaTEMAaTUYECKUX MOJIeNIel pealbHbIX CUTYAIlHil ¢ TOMOIIbIO CUCTEM YpaBHEHUN 1
C TIapamMeTpaMu
119 [TocTpoeHue u uccneaoBaHne MaTEMAaTUYECKUX MOJIeNIel pealbHbIX CUTYAIlMil ¢ TOMOIIbIO CUCTEM YpaBHEHUN 1
C TIapaMeTpaMu
120 KoHnTponpHas padora: "3amgauu ¢ mapamerpamu’ 1
121 IToBTOpenue, 0000IIEHNE, cUCTEMATH3AA 3HaHUH: "YpaBHeHUS" 1
p ) ) p
122 TToBTOpeHue, 0000IEHNE, cUcTEMATH3AIMs 3HAaHUH: "YpaBHeHua" 1
p ) ) p
123 [ToBTOpeHnue, 06001eHNe, cucTeMaTu3alus 3HaHui: "YpaBHenus. Cuctembl ypaBHeHU" 1
124 IToBTOpenue, 0000meHNE, crucTeMaTu3anys 3Hanuii: "Hepasencrsa" 1
b b
125 [ToBTOpenue, 060061IeHNEe, cucTemMaTH3alus 3Hanuii: "HepaBeHcTsa" 1
126 [ToBTOpenue, 06061mIeHNe, cucTeMaTu3anus 3Hanuii: "HepaBencra" 1
127 [ToBTOpenue, 06001meHne, cucreMaTu3aius 3Hanui: "[Ipon3Boanas u e€ npumeHeHue" 1
128 TToBTOpenue, 00001IeHNE, cucTeMaTH3anus 3Hanui: "IIpousBogHas u eé npuMeHeHue" 1
b 2
129 [ToBTOpenue, 0600meHne, cucreMaTu3aius 3Hanuii: "[Ipon3BoaHas u e€ npuMeHeHue" 1
130 [ToBTOpeHME, 0000MEeHNe, cucTeMaTH3aIs 3HaHui: "MHTerpan u ero npuMeHeHue" 1
131 [ToBTOpeHme, 0600IIeHNE, cCcTeMaTH3anus 3HaHui: "D yHKIUN" 1
132 [TorTOpeHME, 0000MEeHNe, cuCTeMaTH3aIUs 3HaHUH: "DyHKITIN" 1
133 [ToBTOpEeHmE, 0000IIEHUE, cCcTeMaTH3aus 3HaHU: "D yHKIUN" 1
134 HroroBast koHTpOIBHAs paboTa 1




135 Hrorosast koHTpoOIbHAs paboTa 1
136 IToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3alHsl 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Marematuka: anrebpa ¥ Hayaia MaTeMaTHYECKOro aHalln3a, reomeTpus. Anredpa u
Hadgayia MareMarnyeckoro ananusa, 10 ximacc/ Huxonsckuit C.M., IToranos M.K.,
Pemernuxor H.H. u npyrue, Akuronepuoe o6miectBo «M3marensctBo «IIpocBemenue»
* MaremaTuka: anredpa ¥ Hadaia MaTeMaTHYECKOTO aHAlIM3a, TeoMeTpus. Anredpa u
Hayajia MaTeMaTuyeckoro ananusa, 11 knacc/ Huxonsckuit C.M., IToranos M.K.,
Pemernukos H.H. u apyrue, Aximonepnoe oduiectBo «M3narensctBo «IIpocBenienne

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



