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MNOACHUTEJIBHAS 3AIIMCKA

VYyebnslii Kypc «Anredpa M Hayajga MaTEMaTHYECKOTO aHaIu3a» SBIIAETCS
OJIHUM W3 HauOoJyiee 3HAYUMBIX B MPOrpaMMe CpeAHEro oOuiero oOpa3oBaHUf,
MOCKOJIBKY, C OJHOW CTOpPOHBI, OH OOeCleYnBaeT MHCTPYMEHTAJIbHYIO0 0azy s
U3YyYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, & C JPYroi CTOPOHBI, (hopMupyeT
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHHE O0YYalolUXCsl Ha YPOBHE, HEOOXOAMMOM
JUTsl OCBOEHUSI MH(GOPMATHKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JucIUIUIMH. B paMmkax maHHOro ydeOHOTO Kypca oOydaromuecs OBJafeBaoT
YHHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OopMylIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyeOHblll Kypc anreOpsl U Hayajg MaTEeMaTHYECKOTO aHajiu3a 3aKjaJblBacT
OCHOBY [IJiIl YCIICIIHOTO OBJIQJIEHUs 3aKOHaMH (U3UKHU, XUMHUH, OHOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TCHICHITUN Pa3BUTHS YKOHOMHUKH M OOIEC TBEHHOM JKHU3HH,
MO3BOJISIET OPHEHTHPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO HCIIOJIb30BAaTh MX IS JalbHEHIero oOpa3oBaHUs U B
MOBCEIHEBHOM >XKU3HU. B TO ke BpeMsi oBlajieHue aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKUUSMH anreOpbl M MaTEMaTHYECKOTO aHaju3a pa3BUBAET
YMEHHE HaXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTH, JOKAa3bIBaTh
YTBEPXKACHUS C TMOMOIIBI0O MHAYKIIUKA M PAcCykAaTh JECTyKTHBHO, HCIOIH30BaTh
0000IIeHHe W KOHKPETH3allhio, aOCTparupoBaHWE W aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIICHHE.

B xone msyuenus ydebHOro Kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHanM3a» OOydJaromuecs: MOJIy4aloT HOBBIM OMBIT PELICHHUS MPUKIATHBIX 3a1ad,
CaMOCTOSITENTFHOTO MOCTPOCHUSI MAaTEMaTHUYECKUX MOJIEJIC PeaqbHBIX CHUTYAIlHi,
WHTEPIpPETAllMd  TIONYYCHHBIX  PEIICHWH, 3HAKOMITCS €  MpUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B NpUpOJE, HAyKe M HUCKYCCTBE, C
BBIJIAIONITUMHUCS MAaTEMAaTHICCKUMH OTKPBITHSIMU Ml IX aBTOPAMH.

VYyeOHblli Kypc 00JaaeT 3HAYMTENIbHBIM BOCIUTATEIbHBIM MOTEHLHAIOM,
KOTOPBIA peanu3yeTcs Kak dYepe3 YyueOHBIH Marepuas, CIoCOOCTBYIOIIMMA
(GbOpMHPOBAHMIO HAYYHOTO MHUPOBO33PEHMs, TaK M 4Yepe3 crenupuky ydeOHOMH
NEeATEIBbHOCTH, TpeOyIoell MpPOJODKUTENLHON  KOHIICHTPAllUd BHUMAHWS,
CaMOCTOSITETFHOCTH, aKKypaTHOCTH W OTBETCTBEHHOCTH 3a TOJMyYEHHBIN
pe3ynbTar.

B ocHoBe wmetomuku oOydeHusl anreOpe W HadajlaM MAaTeMaTUYeCKOTo
aHaJIHM3a JISKUT JACSTEIHbHOCTHBIN MPUHITAIT 00yYEHUS.

B crpykrype yueOGHOro kypca «Anrebpa W Hayajga MaTeMaTHYECKOTO
aHallM3a» BbIICTICHBI CICAYIONINE COAepXKaTeIbHO-METOANYecKne TuHIM: «Yncna
U BeIYMCIIeHU», «DyHKIIMN U Tpadukm», «YpaBHEHHs U HepaBeHCTBay, «Hauama
MaTEeMaTU4YeCcKOro aHanmsa», «MHOXecTBa U JIOTMKa». Bce OCHOBHbBIC



COJIEPKATEIbHO-METOIUYECKUE JMHUM H3Y4alOTCsl Ha MPOTSHKEHUU JIBYX JIET
oOydeHHs HAa YpPOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO IOTIOHSS
JpyT Opyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEeMaMH W paszenamu. JlaHHBIH
y4eOHBbII KypcC SBISIETCS MHTETPATHUBHBIM, IOCKOJIBKY OOBEIUHAET B cebe
COJIep)KaHNe HECKOJIbKUX MAaTEMaTHYECKUX AUCIUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETpPHUS, MAaTEeMATHUYECKUN aHallu3, TEOPHS MHOXECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo mepe Toro kak oOyuwaromrumecs OBIAAEBalOT BcE Oosee
HIMPOKUM MAaTEMATHUYECKHUM alllapaToM, y HUX MOCIEA0BaTeIbHO (OPMUPYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMAaTHMYECKYI0 MOJENb pealbHOU
CUTYallUH, IPUMEHATh 3HAHUS, TIOJyYeHHbIE TIPU U3yUYE€HUH Yy4eOHOro Kypca, AJis
pelIeHusl CaMOCTOATEIBHO CHOPMYIUPOBAHHON MAaTEMaTHYECKON 3a7auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopeprkaTeabHO-MeTOAMYECKass JTUHUA «YKclia U BBIYMCICHUS» 3aBepIIacT
dbopMHpOBaHrE HABBIKOB MCMOJIB30BAHMS IEUCTBUTEIBHBIX YHUCEI, KOTOPOE ObLIO
HayaToO Ha YpOBHE OCHOBHOrO 001ero oopazoBanus. Ha ypoBHe cpennero oo1iero
oOpa3zoBaHusg 0co00€ BHUMaHuE yzensercs (OPMHUPOBAHHUIO  HABBIKOB
palMOHANBHBIX BBIYUCICHUN, BKJIIOYAIONUX B CE0S MCIIOJNB30BAHHUE PA3TUYHBIX
dbopMm 3amucu YHMClIa, YMEHUE JeNaTh MPUKHUAKY, BBITOIHATH MPUOTUKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHMCIIOBBIE BBIPAXKEHHUS, pabOTaTh C MAaTEeMATUYECKUMU
KOHCTaHTaMU. 3HAKOMBIE OOYYaroIIMMCS MHOXECTBAa HATYpalbHBIX, LEJBIX,
palMoOHANBHBIX W JCWCTBUTEIBHBIX  YHCEN  JOMOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4Hcell. B KaXIoM U3 3THUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My creuupuyeckue 3a7adyd W ONepaluu: JIeJIeHHE Haledo,
ONEPUPOBAHUE OCTATKAMM HA MHOXECTBE LEJbIX YHCET, OCOOble CBOWCTBA
palMoOHANTBHBIX W MPPAIMOHANBHBIX YUCEI, apu(METHUECKUE OTIepaIlii, a TaKXKe
U3BJICUCHUE KOPHS HATypajJbHOW CTENEHW Ha MHOXKECTBE KOMIUICKCHBIX HYHCEI.
bnarogapss mociieoBaTeIbHOMY pPacCIIMPEHHIO Kpyra HCHOJIb3YEMbIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHMsS JJIsi PElICHUs Pa3InYHbIX 3a]ad
dbopMupyeTcsi TpeACTaBlIeHNE O €IUHCTBE MAaTEMaTUKU KaK HAyKd U €€ poid B
MOCTPOCHUU MOJIENEe peallbHOTO MHpa, IHUPOKO HCHOIB3YIOTCS 000OIIeHHE U
KOHKpETH3aIHSI.

Jluaust «YpaBHEHHS U HEPABEHCTBa» peaIU3yeTcsl Ha IMPOTSHKEHUH BCETO
oOyueHHUs: Ha YpOBHE CpeIHEro oO0miero oOpa3oBaHUS, MOCKOJBKY B KaXKIOM
pasnene IIporpaMMbl TPEenyCMOTPEHO pEUICHHE COOTBETCTBYIOINIMX 3aaad. B
pesynpraTte OOydaroluecs OBIAACBAIOT PA3IUYHBIMA METOJAMHU DIl CHHS
palMoOHANbHBIX, HPPALMOHANBHBIX, IIOKa3aTeJIbHbIX, JOrapu(PMUYECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakXke 3ajad,
cojepkammx mnapamerpsl. [lodmydyeHHbIE yMEHHS IIHPOKO MCIONB3YIOTCS TMpHU
UCCIIeIOBaHNH (YHKIMI C MOMOINBIO MPOU3BOAHON, MPHU PEIICHUHU TP UKIaIHBIX



3a/la4y M 3a/1a4 Ha HaXOXKJICHHE HauOOJBIIUX ¥ HAUMEHBIINX 3HaYeHUN (yHKIIUU.
JlanHast comeprkaTenbHasi TUHUS BKJIIOYAET B ce0s Takxke (pOpMUpPOBAHUE YMEHHI
BBIMIOJHATH  pacuéTel 1o  (opMmynaM, TpeoOpa3oBaHUS  pPaAlMOHATBHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKECHUU,
coJlepKallluX cTerneHu u Jorapudmbl. braromaps u3ydeHHro anredpanyeckoro
MaTepualia  OPOUCXOJIUT  JajJbHEHIIEE  Pa3BUTHE  AJITOPUTMHYECKOrO U
aOCTPaKTHOTO MBILIUICHUSI O0yJarommxcs, (OpPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccykJieHuid, paboThl C  CHMBOJBHBIMH  (opmMamu,  MPEACTABICHUS
3aKOHOMEpPHOCTEM W 3aBUCMMOCTEH B BHUJE PAaBEHCTB M HEpaBeHCTB. AureOpa
npeayaraetr d(PQPEKTUBHbIE WHCTPYMEHTHI IS PEHICHHS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 337a4, HArJsAJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKUUU ©W  TpaduKu» TECHO
NeperuieTaeTca ¢ JPYruMU JIMHUAMH Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATENBHOCTD N3YUeHUSI MaTepuaia. M3ydyeHne CTeneHHou,
MIOKa3aTeJIbHOM, JIOrapu(PpMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUHI, X CBOKCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKIMHI [UIsl PEHICHMs 3aJad U3 JIPYTrUX y4eOHBIX
MPEAMETOB U PEATBHOM )KU3HU TECHO CBSI3aHO KaK C MAaTEMATUYECKUM aHAIM30M,
TaK U C pElIeHWEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3ToM OosbIIOe BHUMaHHE
yaenserca (OPMUPOBAHUIO YMEHUS BbIpaKaTh (POPMYJIAMH 3aBUCUMOCTH MEXKIY
pa3IUYHBIMU BEJIWYMHAMH, HCCIEAOBAaTh MOJMY4YEHHbIE (YHKLHMH, CTPOUTH HX
rpaduku. Marepuan 3Toil cojiepKaTeIbHON JTMHUU HAIleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEIUYMHAMH B
paznuyHOi (opMe: aHaTUTHYECKOM, Tpaduueckord u clioBecHoil. Ero u3yuenue
CIIOCOOCTBYET ~Ppa3BUTHIO AJITOPUTMHYECKOTO MBILIUICHHS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AIIUU, UCTIOIB30BAaHUIO aHAIOTHH.

CopnepxarenpHas nuHus «Hawyama maTremaTHdeckoro aHanusa» I03BOJISET
CYILIECTBEHHO PACIIUPUTHh KPYrI KaK MAaTEMAaTHYECKUX, TaK W MPUKIATHBIX 33/1ad,
JOCTYIIHBIX OOyYarouuMmcs, TaKk KaK y HUX MOSIBISETCS BO3MOXHOCTb CTPOMTH
rpa@uKy CIOXKHBIX (PYHKUUH, ONpPENesTh WX HauMOOJbIIME W HaUMEHbILINE
3HAYEHUSA, BBIYUCIATH IUIOMAAN (UTyp U OOBEMBI Tell, HAXOOUTh CKOPOCTU U
YCKOpEeHMsI ImpoueccoB. /[laHHas coaepkarenpHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHMS MATEMAaTHYECKHX MOJIEIE pEaJbHbIX CHUTYalHil,
MO3BOJISIET HAXOJUTh HaWJIyyllee pelIeHHe B NPUKIAJAHBIX, B TOM YHCIIE
COLIMAJIBHO-DPKOHOMHUYECKHX, 3a/ladaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHUYECKOIrO
aHanM3a CIOCOOCTBYET pPa3BUTHIO a0CTPAKTHOTO, (POPMaIbHO-JIOTHUYECKOTO U
KpEaTUBHOIO MBbINUICHHS, (HOPMHUPOBAHUIO YMEHHUI pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMAaTWKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIOT O



BBIIAIOIIMXCSl pe3yJbTaTaX, IMOJYYEHHbIX B XOJE€ pPa3BUTUS MAaTEMaTUKHU Kak
HAyKH, 1 00 UX aBTOPaX.

ConeprxarenbHO-MeTOIMYECKas IMHUS «MHOXKECTBa U JIOTUKa» BKJIIOYAET B
ceOsi DJIEMEHThl TEOPUM MHOXKECTB M MAaTeMaTUYeCKOW JOTMKU. TeopeTHuko-
MHO>KECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KyPC IIKOJIbHON MaTEMaTUKU
U IpejiaraloT HaumOoJiee YHUBEPCANbHBIA SA3BIK, OOBEAMHSIONIMI BCE pa3eibl
MaTeMaTUKH U €€ MPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKHE
JUCHUIUIMHBL W MX TPWIOKEHUS B eauHoe Ienoe. lloaromy BakHO AaTh
BO3MOXKHOCTh OOyYalomeMycsi MOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTeMaTUKU M UCIIOJIb30BaTh €r0 JUIsl BBIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXHBIM TPU3HAKOM MAaTEeMAaTHKH KaKk HAayKd CJEIyeT MpHU3HaTh
CBOMCTBEHHYIO €M CTpPOrocTb OOOCHOBaHUW U CJE€JAOBaHUE OMNPEACIEHHBIM
npaBujiaM  TMOCTPOEHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTEMaTUYECKON JIOTHKHU CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIIJICHUS
oOy4Jaromuxcs, NO3BOJIIET UM CTPOUTH CBOM PACCYXAEHHUS Ha OCHOBE JIOTUYECKHUX
npaBwil, POPMUPYET HABBIKA KPUTHUECKOTO MBIIIICHUS.

B yuebHoM Kkypce «AnreOpa W Hauyajga MaTeMaTHYECKOrO aHaJIA3a»
MPUCYTCTBYIOT OCHOBBI MaT€MAaTHYECKOIO MOJECIUPOBAHUS, KOTOPHIE IMPHU3BaHbI
c1oco0CcTBOBaTh (HOPMHUPOBAHHMIO HABBIKOB IOCTPOCHHUS MOJENIEH peasbHbIX
CUTyalluii, MCCIENAOBAHMS 3THUX MOJIEJEH C MOMOIIbI amnmnapara anreOpel U
MaTEeMaTHYECKOTO aHaln3a, WHTEPIpPETalliu TOJYyYEHHBIX pe3ylbTaToB. Takue
3aJlaHus BIUIETEHbI B KX/IbIM U3 pa3/eoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCHOJb3yeTcs JUIsl pelleHHs NMpUKIaaHbIX 3anad. [Ipu
pELIEHUH  pEabHBIX  NPAKTUYECKUX  33hady  oOyyaroluecss  pa3BUBAIOT
HAOJIOATeNIbHOCTh, YMEHHWE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJB30BaTh  aHAJIOTHIO, 0000IIaTh W KOHKPETU3UPOBATH  MpoOJieMy.
JlesitenbHOCTh 1O (DOPMHPOBAHUIO HABBIKOB PEIIEHUS MPUKIAAHBIX 3aj]ad
OpraHu3yeTcs B MPOIecce 3YUEHHS BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHATU3a».

Ha wu3yuenue yueOHOro kypca «Anredpa W Hayajga MaTeMaTHYECKOIrO
aHanuza» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Hezento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIO).



COAEPXAHUME OBYUYEHUA
10 KJIACC

Yucyia v BBIYUCIEHUS

Parmmonanpabie uncia. OOBIKHOBEHHBIE U JICCSITUYHBIC JPOOH, MPOILICHTHI,
OeckoHeuHble Tepuoaudeckue apoou. [lpuMeneHue apoOei W MPOIEHTOB IS
pellIeHus MPUKIIAIHBIX 3a/1a4 U3 PAa3JIMYHBIX OTPACIICH 3HAHUN U PEAIbHOM KU3HHU.

JlelicTBuTENbHBIE 4YHMCHa. PaluMoHanbHble W HUppaAlMOHAIBHBIE YHUCIIA.
ApudmMernueckre  omepanud € JEHCTBUTEIBHBIMH  YUCIaMH.  Moaynb
JEWCTBUTEIBLHOTO YKciia U ero cBoicTBa. [IpubnvkéHHBIC BBIUMCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3yJIbTaTa BEIYMCICHUI.

Crenenb ¢ 1enbIM TMokazareneM. bunHom Hprotona. Hcnosb3oBanue
noaxosend GopMbl 3aMUCH JACHCTBUTEIIBHBIX YUCET JUISl PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEACTABJICHUS JaHHBIX.

Apudmernueckuit KOpeHb HaTypaJIbHOM CTENIEH! U €r0 CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM TIOKAa3aTeleM M €€ CBOMCTBA, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapupm uymcna. CpoiicTBa jorapudma. JlecITUUHBIE W HaTypajbHbIE
Jorapu@mel.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHHYC U apKTAHT€HC YMCJIOBOI0 apryMEHTA.

YpaBHeHMS 1 HEPABEHCTBA

ToxnecTBa U TOXIACCTBEHHBbIE MPEOOpa3oBaHMs. YpaBHEHHE, KOPEHBb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHHMSI M ypaBHEHUsI-ClIeCTBUsS. HepaBeHCTBO,
pellleHuEe HEPaBEHCTRA.

OCHOBHBIE METO/IbI PELICHUSI 1IEJIBIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOroOwIeHbl OT OJHOW NEPEMEHHOM. [lemeHne MHOrousjeHa Ha
MHOIOYJIEH C ocratkoM. Teopema be3sy. MHOrowieHnsl ¢  LEIBbIMH
kodppunuentamu. Teopema Buera.

[TpeoOpazoBaHUs YUCIIOBBIX BBIPAKEHUH, COIEpKANMX CTETICHU U KOPHHU.

HpparmoHanbHbie ypaBHEHUS. OcCHOBHBIC METO/IbI pelieHus
UppaIlMOHATBHBIX YPaBHEHHM.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOAbl PEUICHUS MOKa3aTeIbHBIX

YPAaBHEHHUM.

[TpeoOpazoBanre BEIPAKEHUM, COACPKAIINX JOTAPUPMBI.

Jlorapudmuueckue ypaBHEHUHI. OcHoBHBIE METO/IbI perieHus
Jorapu(pMUYECKUX YpaBHEHHI.

OcHOBHbIE TPUTOHOMETPUYECKUE bopmMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHrne TPUroHOMETPUUECKUX YPABHEHUN.



Pemenne cucrteM nMHEWHBIX ypaBHEHUW. Marpuiua CUCTEMBI JIMHEHWHBIX
ypaBHeHMil. OnpenenuTens MaTpullbl 2X2, €ro TreoMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUs, IPUMEHEHUE ONPENECIUTENS I PEIIEHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHMW. PemieHue MNpUKIagHbIX 3a7a4 C IMOMOIIBIO
CUCTEMBbl JIMHEWHBIX YypaBHeHuW. lcciienoBaHue NOCTPOCHHOW MOJEIU C
MOMOILBIO MaTPHULL U ONPEAETUTENIEH.

[TocTpoeHre MaTEMATUYECKUX MOJIENIEW PEaJbHOW CUTyallMd C MOMOULIBIO
ypaBHEHHI U HepaBeHCTB. [IpruMeHEHue ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJlad W3 Pa3jIMYHbIX OOJacTell HayKu W peanbHOU
KU3HU.

DOyHKUUM U rpaguKu

®yHkus, crnocoObl 3anaHus (yHKUUU. B3auMHO o0OpaTHble (YHKLMH.
Komnoszummst pyukmuit. ['paduk  dyHkuun. DneMeHTapHble TpeoOpa3zoBaHuUs
rpaduKoB GHYyHKITUH.

OOunacTh ompeneneHus 1 MHOXECTBO 3HaueHud (QpyHkuuu. Hynu ¢yHKOuu.
[TpomexxyTku 3HaKONOCTOSIHCTBA. YETHBIE U HEU€THBIE PyHKIMU. [leprnonnyeckue
¢bynkiuu. [IpoMexxyTKM MOHOTOHHOCTHM (PYHKIHMH. MaKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosnpiee n HauMeHbIee 3HaYeHUsT QYHKIIMU HA TIPOMEKYTKE.

Jluneitnasi, kBaapaTU4Has M JAPOOHO-TMHEHHas (QyHKIUH. DJIeMeHTapHOe
MCCJIEI0BAHNE U TOCTPOEHUE UX IPAPUKOB.

CreneHHas (QyHKLUHS ¢ HATYpaJbHBIM U LIEJBbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOpHA N-OM cTenmeHW Kak (PYHKIMU OOpaTHOM
CTEIEHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

[TokazatenbHast U jorapugmuyeckas (QyHKIUU, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpadgukoB GyHKUUNA ISl pEHIEHUS] YPABHEHUI.

TpuroHomeTrpruyeckas OKPY>KHOCTb, ONpPENEICHUE TPUTOHOMETPHUUECKUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEAIbHBIX INIpolleccax M SABJICHUSX.
['pacduku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHaJIm3a

ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IOCJeIOBaTeIbHOCTEH. MeTon
MaTeMaTU4ECKOn WHYKIHH. MOHOTOHHBIE U OTPaHUYCHHbIC
MOCJEeI0BaTENbHOCTH. VICTOpUS BO3HUKHOBEHHSI MAaTEMaTUYECKOTO aHalIu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas 1 reomerpuueckas nporpeccun. beckoHeuHo yObIBaro1ast
reomeTrpuyeckas nporpeccus. Cymma O0eCKOHEUHO YOBIBAIOLIEH IeOMETpUUYECKOi
MIPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBIN pocT. Hncno e. Dopmyiia CIOKHBIX
npoleHToB. Mcnonb30BaHWE NPOrPecCUU Il  PELICHUS] peabHBbIX —3a7ad
MPUKJIAJHOIO XapakKTepa.



HempeppiBHble GYHKIIMM W HUX CBOMCTBA. TOYKM pas3pbiBa. ACHUMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (yHKIMH HENMpephIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHs HEPaBEHCTB. [IpuMeHeHHE CBOMCTB HENPEPBHIBHBIX
(GYHKIMI U1 perieHus 3a1a4.

ITepBast u Bropas npousBojHble PyHKIMH. OnpeaeneHue, reoMeTpUIECKU 1
(buznyeCcKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K rpaduky QyHKIIUN.

[IpousBoanHble  aneMeHTapHbIX  (pyHkuumil.  IIpou3BogHas  CymMbl,
IIPOM3BEICHUS, YACTHOTO U KOMIO3ULIMU (DYHKIUH.

MHoxkecTBa U JIOTHKA

MHOXeCTBO, onepanMy HaJ MHOXECTBAMU M HX CBOWCTBA. Jlmarpammsl
Oiinepa—Benna. [IpumeHeHue TEOPETUKO-MHOXKECTBEHHOTO —ammapara  Jyjis
ONMCAHUs PEATBHBIX IPOLECCOB W SBICHHUW, NMPU PELICHUM 3a4a4 U3 JPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTUYECKOTrO OOBEKTa, CIEICTBUE,
JI0Ka3aTEIbCTBO, PABHOCUJIBHBIEC YPABHEHUS.

11 KIIACC

Yucsia ¥ BBIYMCICHUSA

Harypanbubie u nensle yncna. [[pumeHeHrne MPU3HAKOB JETUMOCTU LEJbIX
yuces, HauOonblui o0t nenutens (nainee — HOJl) m Hammenbiee oOree
kpatHoe (nanee — HOK), octaTkoB 1o moyinto, anroputMa EBkiuma nist pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KoMmmnekcHble yucna. AunreOpavyeckas W TpPUTOHOMETpUYecKas (OpMbl
3allUCU KOMIUIEKCHOTO 4Hcia. ApupMETHYECKHE ONepalud C KOMILJIEKCHBIMU
yrcnamMu. M300paxeHne KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTeneHu u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIIJIEKCHBIX YMCEN JIJISl PelIeHHs] (PU3NYECKUX U TEOMETPUUECKUX 3a]au.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYNIHOCTh YpPaBHEHUH M HEPAaBEHCTB. PaBHOCWIBHbBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCWIIbBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH €  MOMOIUIbIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PenieHnne TpuroHoOMeTpUIeCKUX HEPABEHCTB.

OCHOBHBIE METOJIBI  PELICHHUs TMOKAa3aTeNbHBIX M  JOrapuMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHHS] HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS CHCTEM K COBOKYIIHOCTEH palMOHAJIBHBIX,
UppaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.



[IpumeHeHne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PEUICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad W3 Pa3jIM4HbIX OOJaCTEell HAayKH M peaNbHOU
YKU3HH, UHTEPIPETALHNS IOJTYYEHHBIX PE3YIIHTATOB.

DyHKUMU U TPaPuKu

I'paduk xommosuinuu ¢yHkui. ['eomerpudeckue o0pa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOM IIIOCKOCTH.

Tpuronomerpudeckue QyHKIINU, UX CBOICTBA U IpauKH.

['padrueckre MeTONbI pellleHWs YpaBHEHUW U HepaBeHCTB. | 'paduyeckue
METOJbI PEILICHUS 33]1a4 C TapaMeTPaMHu.

Hcnonb3oBanue rpadukoB (QyHKIMI A HCcaeqoBaHUS MPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT NMPHU PEIICHUH 3a/Jad U3 JPYTHX Y4EOHBIX
IPEIMETOB U PEATIbHON KU3HU.

Hauana MaTeMaTH4eCKOro aHajau3a

[IpumeHneHnue mMpou3BOJAHON K MCCIENOBAaHUIO (QYHKIIMA Ha MOHOTOHHOCTH U
skcTpeMymbl.  HaxoxzaeHue  HauOOJbIIEr0 W HAMMEHBINETO  3HAYECHHM
HEINpEePbIBHON (DYHKLMU HA OTPE3KE.

[IpumeHeHne NpPOM3BOJHON JUIsI HAXOXKIAEHUS HAWIYYIIEero pEIIeHHUs B
NPUKIIAHBIX 3ajladax, sl OMNPENENIEHUs CKOPOCTM M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HDOPMYJIION MK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0Opa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuiia HaxXoXKAeHUs NEPBOOOPA3HBIX.

WNuterpai. I'eomerpuueckuit CMBICII VMHTErpaia. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Herotona-JleiOuura.

[IpumeHneHue wHTErpana I HAXOXKACHUS IUIONMIAJIed TUIOCKUX (GUryp Hu
00BEMOB T€OMETPUUECKHUX TET.

[Tpumepsl pemennit auddepeHanbHbIX ypaBHEHU. Maremarnueckoe
MOJICJIMPOBAaHUE pEalbHBIX IPOLIECCOB C MOMOLIbIO AUPPEepeHInaTbHbIX
YPAaBHEHMUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJIHETO OBIIEI'O
OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJbBTATBI

1) rpamaaHCKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJIEHa  POCCHIICKOrOo  OOINEeCTBa,  MOPEACTABICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
NpoLeayp TPaXxIaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHI WU JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMU HMHCTUTYyTaMU B COOTBETCTBUU C HX
(GYHKIUSMH 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW UACHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHUMCKON MAaTEMAaTHKH, LIEHHOCTHOE OTHOIICHUE K
JTOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCHMCKON MATEMATUYECKOW IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHXKEHUH B JIPyTMX HayKaxX, TEXHOJOTrusaX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHMUE JYXOBHBIX IIEHHOCTEW POCCUHCKOTO Haponaa, chopMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO TOBEJEHHUS, CBS3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKW U JACATEIbHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOUYAs AICTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, PEIICHUH, PacCyKICHHUI, BOCIPUUMUNBOCTD
K MaTEMaTUYECKUM acCIlleKTaM Pas3JIMYHbIX BUJOB UCKYCCTBA;

5) pu34ecKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
MHTEpecax 3I0pOBOT0 U 0e30MacHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTaHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHITUU U
OTIIbIXa, peryisipHas ¢pu3nuecKkas akTUBHOCTD), (DU3UIECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAaHUE IIEHHOCTU TPYIOJIOOHUs, HHTEpPEC K
pa3uuHbIM  cepam  TPodECCUOHAILHONW  JEATENIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MTPWIOKEHUSIMHU, YMEHHUE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTh U  CIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0 HA TPOTSHKEHWHW BCEH KU3HW, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1a4 MAaTEeMaTHIEeCKOW HAMPaBIECHHOCTH,

7) 3K0JIOTHYECKOI0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TOHHUMAaHHE BIUSHUS
COIMAITEHO-D)KOHOMHYECKHUX MPOIECCOB HA COCTOSHUE MPUPOTHON M COIMATBHON
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTUIECKUX MPOOIEM, OPUCHTAIIUS
Ha TIPUMCHCHHE MaTEeMaTHYeCKMX 3HAHWW JUIA pEIIeHHUs 3ajJad B 00JacTh
OKpYyXaromend cpeapl, IIAaHUPOBAHKWE TIOCTYIIKOB M OIIGHKH WX BO3MOJKHBIX
MIOCJICJICTBUH JUTSI OKPY’KAFOIICH CpeIbl;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOIIECTBEHHOW  TPAKTUKH, TOHMMaHHE
MaTEMaTHYECKOH HAyKh KaK c@epbl YeIIOBEYECKOW JeATEIbHOCTH, JTalloB ¢
pa3BUTHS W 3HAYUMOCTH JUJISI PA3BUTHS [UBWIM3AIAN, OBJIAJICHUE S3BIKOM
MaTeMaTUK M MaTeMaTH4YeCKOH KyJIbTYypOH KaK CpPEICTBOM IIO3HAHHS MUPA,
TOTOBHOCTh OCYINECTBIIATh TPOCKTHYIO U HCCIEAOBATEIBCKYIO IEATEIHLHOCTD
WHIUBUYaJIHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATbDI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIC JCHCTBUS

Ba3oBble Jjornyeckue aeiicTeus:

BBISIBIISITh M XApPAKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TIOHATUH, OTHOIIEHUH MEXIYy TMOHATUSAMH, (OPMYJIHUPOBATH
OIIpENIETICHUs MMOHATHM, yCTaHABIMBATh CYIIECTBEHHBIM MPpU3HAK Kilaccu(UKalu,
OCHOBAHMSI J171s1 0000IEHNS U CPAaBHEHU S, KPUTEPUH MPOBOJAUMOIO aHAJIN3a;

BOCIIPUHUMATh,  (HOpPMYyJIUpOBaTb W  NpeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEUUS
B (hakTax, MAHHBIX, HAOJIOJIEHUSAX M YTBEPXKICHUSX, Mpeajaratb KpUTepuu Iis
BBISIBJICHUS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIFOUEHNUI, YMO3aKJIOUEHUI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBAaTh apryMEHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUSI U BHIBOJIBL;

BBIOMpATh crmocod pemieHust y4eOHOM 3ajayu  (CpaBHUBATh HECKOJBKO
BapHMaHTOB  pelleHHs, BbIOMpaTh Haumbonee MHOAXOASAIUA C  y4€ToM
CaMOCTOATEIIBHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble ucciegoBaTeIbCKHUE JefiCTBUA:

UCIOJB30BaTh BOMPOCHI KaK HCCIENOBATENbCKUM HHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  MIpodIiemMy,
yCTaHaBIMBaTh MCKOMOE M JlaHHOE€, (hOpMHPOBATH T'MIIOTE3Y, apryMEHTHPOBATh
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTu4eckoro oObeKTa, SBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00ObEKTaMHU, SIBJICHUSIMHU, ITPOLIECCAMU;

CaMOCTOSITENIBHO (POpMyYIMpOBaTh OOOOIIEHHS U BBIBOABI MO pe3yibTaTaM
OPOBEAEHHOIO  HAOJIIOJIEHUS, HUCCIEOBAHMs, OLEHUBATh JOCTOBEPHOCTH
MOJTy4YEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIECHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIlecca, a TakKe BBIIBUTaTh
IPEINOJIOKEHUS O €0 PA3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH JEUIUTHI MHPOPMAIMK, TaHHBIX, HEOOXOIMMBIX AJIsi OTBETa Ha
BOTIPOC U IS PEIICHUS 3a]a4u;

BbIOMpaTh MH()OPMALINIO U3 UCTOYHUKOB PA3UYHBIX THUIIOB, aHATM3UPOBATH,
CUCTEMAaTU3UpOBaTh M HMHTEPIPETUPOBATH HMH(OPMALMIO Pa3IUYHBIX BUAOB U
dbopm IpeacTaBICHNUS,

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B pasNUYHbIX (Popmax,
WJUTIOCTPUPOBATh TpaUuECcKH;

OLICHHBATH Ha/1EKHOCTD uHbopMauu o CaMOCTOSITENILHO
c(OpMYyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIC YHMBEpPCAJIbHbIC YUeOHbIe 1eiiCTBUS

O0menne:

BOCIPUHUMATh U (HOPMYJIUPOBATh CYXkJIECHUS B COOTBETCTBUHU C YCIOBUSIMU U
Heas MU OOLIEHMS, SICHO, TOYHO, IPAMOTHO BBIPAXaTh CBOI TOYKY 3pEHUS B
YCTHBIX U IMCBMEHHBIX TEKCTaX, AABaTh IOSACHEHMS II0 XOAYy PELICHMS 3a1ayu,
KOMMEHTUPOBATH MOJYYEHHBIN PE3YIIbTAT;

B X0/ 00CYXKJEHUS 3a/1aBaTh BOMNPOCHI MO CYHIECTBY OOCY>KIAa€MOM TEMBI,
npo0sieMbl, peuiaeMoM 3aJayd, BbICKa3bIBaTh WJEH, HAllEJICHHbIE HA IIOMCK
pelLIEeHUs, COIOCTAaBIATh CBOU CYXKICHUS C CYXICHUSIMU JPYIMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3iMuMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (opme
(GbopMyIHUpOBATh Pa3HOIIACHS, CBOU BO3PAXKECHHUS;

IIPEACTABIATh PE3YyJbTaThl PELICHUS 3aJa4yd, SKCICPUMEHTA, UCCICAOBAaHMUA,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUICHHS C Y4€TOM 3ajad
MPE3EHTAlMU U OCOOEHHOCTEW ayAUTOPHUHU.

PeryasiTuBHbIe YHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA



Camoopranuzamnus:

COCTaBJIAThH IUJIaH, aJITOPUTM PELIECHUS 3a7a4M, BHIOUPATh CIIOCOO PEILIEHUS C
y4E€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(GOpMALIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIA HHTEJJICKT:

BIAJCTh HABBIKAMH  TIO3HABAaTEIBHOW  pediekcuu KaKk  OCO3HAHMS
COBEpPIIAEMBIX JCHUCTBUIA U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TMpollecca W pe3ysibTara pelieHus
MaTeMaTU4YEeCKOM 3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEN;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUAM, OOBSCHATD PUUNHBI
JOCTHKEHUSI WIIA HEJIOCTHKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OILIUOKY,
JIlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATENbHOCTD:

MOHUMATh U HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIAUBUYATbLHON
paboThl mMpU pelieHuH YYeOHBIX 3a/Jad, MPUHUMATh 1eJb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTraHU3AIMI0 COBMECTHON palOoThl, pacIpeiessTh
BUJIbI pabOT, JOroBapuBaThCS, OOCYXAaTh MpOLECC U Pe3yiabTaT padoTHI,
000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (0OCYKIeHUS, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMB» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPAUHUPOBATh CBOM JACHCTBUS C JPYTMMH UICHAMU KOMAaH[Ibl, OLICHHBATh
KaueCTBO CBOEr0 BKJIaJIa B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kiacce oOyd4aroumuiics MOTYYUT CICTYIOIINE
MPEIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM padodeil MporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAJIU3ay:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: PAIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuogudeckas JpoOb, TMPOIEHTHI, HUPPANMOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOIYJIb JEUCTBUTEIBHOTO YHCIIA,;

NPUMEHSITh JpoOM W MPOLEHTHl JJIA PEIICHUS MNPUKIAAHBIX 3a1ad H3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATbHOW )KU3HU,

MPUMEHSTH MPUOMKEHHBIE BHIYUCIICHHS, TIPABUIIA OKPYTJICHUSI, TPUKUAKY U
OLICHKY P€3yJIbTaTa BbIYUCIICHUM;



CBOOOAHO oOmepupoBaTh TOHATHEM: CTEMEeHb C IeJbIM IOoKa3aTeleM,
UCIOJIb30BaTh MOAXOIAIIYI0 (POPMY 3aMUCH ACHCTBUTEIbHBIX YHCET I PEIICHUS
NPaKTUYECKUX 3a]a4 U MIPEACTABICHMS 1aHHBIX;

CBOOOJHO OINEPUPOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypaJlbHOM
CTEIICHU;

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALlMOHAIBHBIM [T0OKA3aTEIIEM;

CBOOOZHO OMNEpUpOBaTh MOHATHAMH: JOTapu(dM 4YHUCHA, ACCATUYHBIE H
HaTypaJibHbIE JIOTapU(PMBI;

CBOOOZHO ONEPUPOBATH MOHATUSMHU: CHHYC, KOCHUHYC, TAaHI'€HC, KOTAHI'€HC
YKCIIOBOTO apryMEHTA;

ONEepUpPOBaATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTaHT'€HC YHCIOBOTO
aprymeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHUE, HEPAaBEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPaBHEHUSA-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh PA3JIUYHbIE METOJbl PELIEHUs pPalMOHAIBHBIX H JPOOHO-
palMOHAJIBHBIX YpPAaBHEHWH, NPHUMEHATh METOJ HWHTEPBAJIOB ISl  PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOW MNEpPEeMEHHO,
MHOTOWIEH ¢ UeNbIMA KO3((HUIHMEHTAMH, KOPHU MHOTOYJIEHA, NPUMEHSTh
JIeJIeHHe MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera
JUISL peLIEHUs 3a/1a4;

CBOOOZHO ONEpUPOBATH TMOHATUSAMU: CHCTEMa JIMHEHHBIX ypaBHEHUII,
MaTpuLa, ONPENEIUTENb MaTpUUbl 2 X 2 W €ro TIeOMETPUYECKHM CMBICI,
UCIIOJIb30BaTh CBOMCTBA omnpefenutens 2 X 2 1A BBIYMCICHHUS €ro 3HA4YeHMS,
OPUMEHATh ONPENECIUTENN JJIg PEHIeHUs] CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAJIbHbIE CUTyallMu C IIOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUI,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIHM C TOMOLIBIO MAaTpUL U ONpPEIEIUTENEH,
MHTEPHPETUPOBATH MOJYUYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA [JEHUCTBUA C KOPHAMM JUisl TpeoOpa3oBaHuUs
BBIPAKEHUU;

BBITNOJIHATH PE0Opa30BaHMsI YUCIOBBIX BBIPAKEHHH, COEPKALIUX CTENEHH C
palMOHAIBHBIM IIOKA3aTeEM;

UCIIOJIb30BaTh CBOICTBa norapupmMoB JUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: HUPPALMUOHAIBHBIE, MOKAa3aTeNbHbIE U
JorapuMuyecKkue ypaBHEHUS, HAXOUTh UX PEIICHHUS C TOMOIIbI0 PABHOCUIIBHBIX
NIEPEXOA0B WIIM OCYLIECTBIISAS TPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI ISl TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOZHO OMEpUpPOBATh MOHSATHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh HEOOXOAMMBIE (QOpMyJbl Ui  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBAaTh peajbHbIE CUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKECHHUSI, YPAaBHEHMs, HEPABEHCTBA IO YCJIOBHUIO 3aJadyM, MCCIEI0BAThH
IOCTPOEHHBIE MOJIENIN C UCIIOJIB30BAHUEM allliapara ajareopsl.

DyHKUMH U TPaPUKM:

CBOOOJHO ONEpUPOBATh NOHATUAMU: (PYHKILIHS, CIOCOOBI 3aaHus (QyHKIUH,
B3aMMHO OOpaTHble (QYHKIHH, KOMIO3ulus GyHKIUH, Tpadpuk GyHKIHUH,
BBINIOJIHATH 3JIEMEHTApHbIE TPeoOpa3zoBaHus rpauKoB QyHKLHNIA;

CBOOOZHO OINEpPUPOBATh MOHATUSAMHU: OOJACTh OINpPEAENCHUS U MHOXECTBO
3HaYeHUH PyHKUINHU, HYIH (PYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh IMOHATUSAMHU: UETHBIE W HEUYETHbIE (YHKLHUH,
nepuoanyeckue (PyHKIMH, MPOMEXKYTKH MOHOTOHHOCTU (DYHKLIMH, MAKCUMYMbI U
MUHUMYMbI (DYHKIHMH, HAuOOJbIIEE W HAUMEHbIIEe 3HAaYeHUE (YHKIMM Ha
IIPOMEKYTKE;

CBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsI PYHKIMS C HATYypaJbHBIM U
LEeIbIM TOKa3aTenaeM, Ipa@uK CTENeHHOW (PYHKUMU C HaTypaldbHbIM M LEJIbIM
noKasareyieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKUMH OOpaTHOW CTENEHH C
HaTypaJbHBIM [10Ka3aTeIIeM;

ONEepUpPOBaTh NOHATUSAMU: JIMHEWHas, KBaJpaTHYHas W JApPOOHO-TMHEHHas
(GYHKIMY, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHUE UX IPa(UKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTelibHasg W Jorapugmuueckas
(GyHKUMU, WX CBOMCTBA M TrpaUKH, KCIONB30BaTh UX TpadUKU M PELIeHHs
YPaBHEHUI;

CBOOOZHO ONEpUPOBATH TMOHATUSAMHU: TPUTOHOMETPHUUYECKAs OKPYKHOCTb,
OIpEJENICHHE TPUTOHOMETPUUECKUX (DYHKIIMI YUCITIOBOrO apryMeHTa;

UCIOb30BaTh Trpaduku (YHKIUHA I UCCIEIOBaHUSI MPOIECCOB U
3aBUCUMOCTEH MpPH PELICHUH 3aJad U3 JAPYTUX YYEOHBIX MPEIMETOB M PealbHON
KU3HH, BbIpaXXaTh (JOpMyJIaMU 3aBUCUMOCTH MEKIY BEIMUNHAMU;

Havasa MmaTeMaTH4eCKOro aHaJImM3a:

CBOOOJHO ONEPHUPOBATH MOHATHUSIMU: apudmeTHyeckass U TeOMEeTpUuYecKas
nporpeccusi, 06CKOHEYHO yOBbIBaIOIIAsi FEOMETPUYECKAsl TPOTrPECCHsl, TUHEHHBIN U
HKCIOHEHLUAIBHBIA POCT, POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPE/ICTABICHHUE
O KOHCTAaHTE;

UCII0JIB30BaTh IPOTPECCUM I PEUIEHUS PEANbHBIX 33Jad IPHUKIAJIHOIO
XapaKTepa;



CcBOOOIHO ONEPUPOBATH MOHATUSIMU: OCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTpPaHMYEHHBIC IIOCIIEI0BATEIBLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIEHHS MaTEeMaTHUECKOTO aHalu3a Kak aHaln3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEpPbIBHbIE (QPYHKIUU, TOYKU
pa3pbiBa rpaduka QyHKINH, aCUMITOTHI Tpaduka QyHKIUY;

CcBOOOMHO OMEepHpOBaTh MOHATHEM: (YHKIUS, HEMpEphIBHAS Ha OTpPE3KE,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMM JIJ1s1 pellieHus 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKINY;

BBIUUCIISITh MPOU3BOJHBIE CYMMBI, TPOM3BEICHUS, YACTHOTO M KOMIO3UI[HH
nByX (YHKIUH, 3HATH TPOU3BOTHBIC AJIEMEHTAPHBIX (QYHKIIUH;

UCIIOJIb30BaTh TEOMETPUUYECKUM W (U3MUECKHM CMBICT TPOU3BOMHON st
penieHus 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOMHO  OMEpHpOBaTh MOHATHUSMH: MHOXECTBO, OIEpallMd  Haj
MHO>KECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar i ONMUCAHUS PEATbHbBIX
IIPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3aJja4d U3 JPYTUX Y4eOHbIX IPEIMETOB;

CBOOOZHO OIEpHPOBaATh MOHSATHSAMH: OIpEIeIeHHe, Teopema, ypaBHEHHUE-
CIIEJICTBHE, CBOMCTBO MaTEMaTHUECKOTO 00BEKTa, I0KA3aTeIhCTBO, PABHOCHIIL HbIE
YpaBHEHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kjacce oOyd4aroumuiics MOTYYUT CIETYIOIIHE
OpeIMETHbIE Pe3yJbTaThl MO OTIACNBbHBIM TeMaM padouell mporpaMmsbl yueOHOTro
Kypca «AnreOpa 1 Hauajga MaTEMaTHYECKOT0 aHAIIU3a:

Yucna v BIYMCICHUSA:

CBOOOZIHO ONEpUpOBaTh MOHATHSAMU: HATypajlbHOE U LEJIOE YHUCIIO,
MHO’KECTBa HATYpaJIbHBIX M IEJBbIX YHCEJ, UCHOJIb30BaTh NMPU3HAKU JEIUMOCTU
uenbix yucen, HOJl m HOK naTypanpHBIX 4ncen ais penieHus 3a1a4d, IpPUMEHATh
anroputm EBknuna;

CcBOOOMHO OMEpUpOBaTh MOHITHEM OCTaTKa IO MOJIYJI0, 3allMChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX MO3ULMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOZHO OMEpUPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHCla B alreOpamyeckoil u
TPUTOHOMETPUUYECKON (hOpMe, BHITIONHATH apu(PpMETHUECKUE ONEPalii ¢ HUMH H
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHEeHUS U HEPABEHCTBA:



CBOOOJIHO OTIEPHPOBATH TMOHATUSIMHU: WUPPAIMOHAIBHBIE, MOKA3aTeIbHbIE U
jJorapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PEHICHUS C  ITOMOIIBIO
PABHOCHUJIbHBIX MTEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUICHUH TPUTOHOMETPHUUYECKOTO
YPaBHEHUSI;

CBOOOJHO ONEpUPOBaTh IOHATUEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxomumple  (GOPMYJIBI ISl  PEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHUU U
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYNHOCTEN PALMOHAJIBHBIX, HPPALIMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(PMUYECKUX YpaBHEHHUI U HEPABEHCTB;

peuars palMoOHaJIbHbIE, VppalUOHAIBHBIE, II0OKa3aTeNbHbIE,
gorapuMUYECKUe W TPUTOHOMETPUYECKUE YypaBHEHHUS U  HEPaBEHCTBA,
coZIeprKalye MOYJIA U TAPAMETPBIL;

MPUMEHSIThH rpaduuecKrie METObI JJIsl PEIICHHs] YPAaBHEHUN U HEPAaBEHCTB, a
TaKKe 3aJ1a4 ¢ mapaMeTpamus;

MOJICIUPOBaTh peajbHble CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQKCHUS, YPAaBHEHHMS, HEPABEHCTBA U MX CHUCTEMBbI II0 YCJIOBUIO 3aJa4H,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BaHUEM aImaparta ajareopsl,
MHTEPHPETUPOBATH MOJTYUYECHHBIN PE3YIIbTAT.

DyHKUMH U TPAPUKH:

CTPOUTh TpadUKU KOMMO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTapPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMITO3HIIMH JIBYX (DYHKIIUN;

CTPOUTh TEOMETpUYECKHe o0oOpa3bl YpaBHEHUW M  HEPaBEHCTB Ha
KOOPJAMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh TMOHATUSAMHU: TpaQuUKA TPUTOHOMETPUUECKHUX
GyHKIMII;

NPUMEHSITh (YHKIUU 11 MOJACIMPOBAHUS M HCCICIOBAHUS pPEaTbHBIX
IIPOIIECCOB.

Hauvana MaTeMaTH4eCKOro aHajamsa:

WCII0JIb30BATh MPOU3BOHYIO JIJISl UCCIEOBaHUS (PYHKIIMU HA MOHOTOHHOCTD
Y SKCTPEMYMBI;

HaXOJUTh HAOOJbIIIEe U HAMMEHbIIIee 3HAUCHUST (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOAHYIO JUISl HAXOXIACHUS HAWIY4IIerOo pPELICHUS B
MPUKIAAHBIX, B TOM YHUCJE COLMAJIbHO-DKOHOMUYECKUX, 3aJadax, sl
OTIPEJICICHHUs] CKOPOCTH W YCKOPEHHsI TpoIlecca, 3aJaHHOTO (opMyJon win
rpadukom;



CBOOOIHO OMEepUpOBaTh MOHATHSAMH: TepBooOpa3Has, OIpeaeHEHHbINA
UHTETpall, HAXOJIUTh IEPBOOOpPA3HBIC DIEMEHTAPHBIX (PYHKIHMA W BBIYUCIATDH
uHTerpai no gopmyne Hetorona-JleliOnua;

HaXOAMTH IJIOLIA/IN IUIOCKUX (PUTYp U OOBEMBI TEJT C TOMOILBIO HHTErpaa;

UMETh IPEACTaBICHUE O MaTEeMaTHYECKOM MOJEIMPOBAHMM Ha IIPUMEpE
cocraBieHus TuHepeHIaTbHBIX YPaBHEHHI;

pemaTh NPUKIAAHBIE 3a1a4M, B TOM YMCIIE COLMAIBbHO-3KOHOMHYECKOIO U
(u3NYECKOro XapakTepa, CpeACcTBaMU MaTeEMaTUYECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMbI Bcero Kontpoabusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
MHOX€ECTBO 1€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHbIle ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu v rpaduku. CreneHHas QyHKIMS C 12 1
LEJIBIM ITOKa3aTeIeM
3 Apudmerndecknuil KOpeHb N-0i CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudpmuueckas GpyHKIuUS. 18 1
Jlorapudmudeckue ypaBHEHUS
5 Tpuronomerpuyeckre BbIpaXKeHUs U 29 1
YpaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3 AL 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KIIACC

KosnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrpoaenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 HccnenoBanue GyHKINMA ¢ TTOMOIIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpa3Has 1 MHTETpAI 12 1
3 I'paduku TpUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuronomeTpruyeckue HepaBEHCTBA
4 WppatmonansHble, MOKa3aTENbHbBIE U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie rcia 10
HatypanbHble u 1iesbie uncna 10
CucTeMBbl palroHATBHBIX, HPPAMMOHATEHBIX
7 MOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1
YPaBHEHUHU
8 3aaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tewma ypoxa Bcero Kontpoaenbie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoThI pecypenI
1 [[MHOXeCTBO, onepanyi HaJl MHOKECTBAMHU 1
U UX CBOMCTBa
2 Juarpammsl Dlinepa-BenHa 1
3 [IpumeHneHne TeopeTUKO-MHOKECTBEHHOT O 1
anmnapara JJis peleHus 3aaa4
PanmonanbHble yncna. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
0eCKOHEUHBIEC TIEPUOTUIECKUE IPOOH
PanmonanbHble ynciaa. OOBIKHOBEHHBIE U
5 JECSATHYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUHbIE IEPUOUIECKUE IPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHus PUKIaIHbIX 3a1a4
7 [Ipumenenue apoGeit U NPOLIEHTOB I 1
pelIeHns MPUKIaJIHbIX 3a1a4
8 JenicTBuTenbHble ynciia. PaninoHanbHble U 1
UppalyOHaJIbHbIE YHCIIa
9 ApudmeTrnueckne oneparuu c 1
JEHCTBUTEIIBHBIMY YU CIIaAMU
10 Monynb JEHCTBUTENBHOIO YNCIA U €r0 1

CBOMCTBA




11

[TpuGnuxEHHbIE BEIYMCICHUS, TPaBHUIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJBI pCICHUA LCIIBIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IBI PEIICHHS LEIBIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

OcCHOBHBIE METO/IBI PELLIEHUS LENbIX U
JpOoOHO-pallMOHATIBLHBIX YPAaBHEHUH U
HEPaBEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYICH C
ocratkoM. Teopema besy

16

MHorouseHsl ¢ neabiMu K03 huiineHTaMu.
Teopema Buera

17
18

Pemenue cucreM IMHENHBIX ypaBHEHUI

Pemenne cucreM nMMHENHBIX YpaBHEHUN

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

Omnpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJIEHHE €r0 3HaYCHUS

21

[IpuMeHeHue onpenenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHUCTEMBI
JIMHEWUHBIX YpaBHCHUU"

OyHKIMS, CIOCOOBI 3a1aHus QYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus

byHKIMI

26

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpa3oBanus rpagukoB GyHKINUN

27

28

29

O6unacTh onpeaeneHus: 1 MHOXKECTBO
3HaueHui QpyHkiuu. Hynu GyHkmmm.
[IpomexXyTKH 3HAaK OCTOSHCTBA

YérHble 1 HEUETHBIE (DYHKIIUU.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIUU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHbllIee 3HAYCHHUE
(GYHKIIMHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas u 1poOHO-
TuHeHas GyHKuun

31

DNeMEeHTapHOE UCCIIEIOBAaHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUH

32

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITUX (PYHKLIUH

33

Crenens ¢ IIEJIBIM TTOKa3aTelneM. buaom




Hrrotona

CreneHb ¢ OCJIBIM ITOKA3aTCICM. bunom

34 Herorona
CrenenHnast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponbnas padora: "CreneHnas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmerndecknii KOpeHb HaTypaTbHON
CTEIEHHU U €ro CBOKCTBA

38 ApudmeTndeckuii KOpeHb HaTypaIbHOM
CTEIEHU U €ro CBOKMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoOJIepKaliX CTEIEHU U KOPHU

40 [IpeoGpa3oBaHMs YUCIOBBIX BbIpAXKEHU,
CoOJIepKaliX CTENEHU U KOPHU

41 [IpeobpazoBaHusl YUCIOBBIX BBIPAKEHHI,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs.. OCHOBHbIE

42 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
yYpaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

43 METO/1bI PELICHNS UPPALMOHATBHBIX
ypaBHEHUH
Wppannonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUHT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC nepexoabl B pCICHUHA

46 UPPALMOHATIbHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUH
UPpaAlMOHATIbHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
UPPALMOHATIBLHBIX YPABHEHUM
CaoticTBa U rpaduK KOpHs N-Oi CTENEeHH

49 KaK QyHKIIMH OOpaTHOW CTCTICHH C
HaTypaJIbHbIM I1OKa3aTeseM
CgoiicTBa u rpaduk KopHs N-0if cTeneHu

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM
KonTtponpHast padora: "CBolicTBa u rpadux

51 KOpHsI N-oii ctenenu. MppanmoHansHbie
ypaBHeHHUA"

59 CreneHsp ¢ palluOHAIbHBIM [TOKA3aTeIeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [IOKA3aTENEM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOICTBA

55 [TokazaTenbpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduxa QyHKIUM 115
peleHns ypaBHeHUH

57 Hcnonb3oBanue rpaduka GyHKIUN A5

peleHns ypaBHeHU!




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1
ypaBHEHUH
[Tokazarenbublie ypaBHeHUsS. OCHOBHbBIE

59 METO/IbI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUH
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEIIEHUS TTOKA3aTEIbHBIX 1
ypaBHEHUI

61 KonTtponbHas padora: "[lokazaTenbHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1

65 ECSITHYHBIE M HATYpaJIbHBIE JIOTApU (MBI 1

y

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapU(PMbI 1

67 [IpeobOpazoBanue BEIpaKEHHIA, COACPIKAIMX 1
Jorapudmbl

68 [IpeoOpazoBanue BBIpAXKEHUM, COACPIKALINX 1
J0rapuQmbl

69 [IpeoOpazoBanne BRIpaKEHHIA, COACPIKATIIIX 1
JorapuQmbl

70 Jlorapudmuueckas hpyHKIMs, €€ CBOWCTBA U 1
rpaduk

7 Jlorapudmuueckas pyHKIuUs, €€ CBOUCTBA U 1
rpadux

7 Hcnons3oBanne rpaduka QyHKIUN JIs 1

peuieHus: ypaBHEHU I




Ncnonb3oBanue rpaduka GyHKIUN A5

73 peuieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/BI peIIeHUs JToTapu(HPMUIECKUX
ypaBHEHUI
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHusl. OCHOBHbIE

76 METO/IbI pelIeHus Jorapu(PMUIECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN
J0rapu(pMHUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(pMHYECKUX YpaBHEHHMA

79 KonTtponbhas padora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHICIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHICIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHYECKIX

(GyHKIMI YHUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 oTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA YNCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

90 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUIN

92 [IpeoOpa3zoBanue TPUTOHOMETPUIECKUX 1
BbIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

94 Pemenune TpuroHoOMeTpUUECKUX ypaBHEHUI 1

95 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUI 1

96 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenune TpuroHoMeTpUYECKUX ypaBHEHUI 1

100 Pernienre TpUroHOMETPHYSCKHUX YPaBHEHHUI 1
KonTtponbnas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

nocJieroBarenbHOCTEN. MeTo




MaTeMaTUYECKON MHIYKLIIHHU

MOHOTOHHBIE U OI'paHUYCHHLIC

103 MoCIIeI0BaTeIbHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoHeuyHO yObIBaroIiasi reoMeTpruiecKast
nporpeccust

107 CyMMa OecKOHEUYHO yObIBaroIen
FeOMETPHUECKON MPOTPECCHH

108 JIMHENHBIN ¥ YKCIOHEHIMATIBHBIA POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIbHBIA POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonb3oBaHue mporpeccuu A pereHus
peabHbIX 33aJa4 MPUKIIaJHOIO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U IpOrpeccun’”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKINMA

114 CoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

115 CoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEpPBAJIOB JUIsl pEIICHUS

HEpPaBEHCTB




MCTOH HUHTCPBAJIOB JIA pCHICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IpruMmeHeHue CBOMCTB HEMPEPHIBHBIX
GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC PYHKIIUU

122 OnpeneneHue, reOMETPUYECKUIA CMBICIT
MIPOU3BOJHOMN

123 Omnpenenenue, GU3NYECKUN CMBICT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTeIbHOU K rpaduKy
byHKIUN

195 VYpaBHeHUe KacaTeNbHOU K TpaQuKy
byHKIIUN

126 [Ipou3BoHbIE AIIEeMEHTAPHBIX (HYHKIHN

127 [Ipou3sBoaHbIE NIeMEHTAPHBIX (DYHKIUN

128 [IpousBonHas CyMMbI, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UINH () yHKIIHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YAaCTHOTO U KOMITO3ULIMM (DYHKIIUH

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIIMH (DYHKIIUN

131 KonTponbnas pabora: "[IpousBonnas”

132 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs




3HaHMi: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHui: "Oyukiun"
134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 Hrorosast KoHTpOJIBbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011eHNe, CUCTeMaTU3aIlIs 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I1O 136 10

[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHUIO (PYHKIIHMM Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

KoanuyecTBO 4acoB

Bcero

KonTpoabHubie
padoThbI

IIpakTHyeckue
padoTbI

Jlara
U3ydeHust

JIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Mpon3BOHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenre npou3BOIHOM K
UCCIIEIOBaHHIO (YHKIIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HAMMEHBIIIET0 3HAaUEHUSI HENPEPHIBHOMU

(GyHKIMU Ha OTpe3Ke

Haxoxmenne HanOOIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

HaxosxieHre HanOOoIbIIIero 1
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxnenne HanOoIbIIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

Haxoxxnenne HauOoJIbIIEero u
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

12

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpe3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

[Ipumenenre npou3BOIHOM IS
HAXOXJCHUS HAUJTY4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

16

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus pyHkmmit

19 Komnozunust GyHKimit

20 I'eomerpuueckue 0Opa3bl ypaBHEHUI Ha
KOOPJAMHATHOM INIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruuciienue onpeaenéHHOro MHTErpana
o gopmyne HeroTona-JleiiOnuna

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuna

29 [IpumMeHeHHe UHTErpaia A1 HaXOXKACHUS
10 e TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB r€OMETPUIECKHX TET

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUU




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
yYpaBHEHHI
MaremaTnueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuieckne GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUTOHOMCETPHUYCCKHUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemienne TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIC METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHbBIE METO/IbI PEeLLICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEeILICHUS

Jorapu(MHUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaIMoOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOBI peICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTO bl peLIeHUs
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peHICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHus
Jorapu(MUIECKUX HEPABEHCTB
I'padmyeckue MeToAbI perieHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUH
I'paduueckue METOIBI peIICHUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MOKa3aTeabHbIE U JIOTapupMHUUecKHe
HepaBeHCTBa"

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOT'O YHCIIa

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOpMBI 3aHcu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/Ie KOMIIJICKCHBIX YHUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJICKCHBIX YHCeN Ha
KOOPJAMHATHOW TNIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIUJICKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMCHeHI/Ie KOMIIJICKCHBIX YHMCCJI OJIA




penieHus (GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Kontponbnas pabdota: "KommiekcHbie

82 "
qucna

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u 1ienble uncia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHre TPU3HAKOB IETMMOCTH
nensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
IEJIBIX YMCEI: OCTATKH 110 MOJIYJITIO
[IpumMeHeHre TPU3HAKOB IETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
pellIeHus 3a/1a4 B LIEJIbIX YHCIaxX

92 KontponbHas pabdota: "Teopus nenbix
gyucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIICICTBUS

94 Cucrtema u COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppPaLMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTO/IbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K peIIeHUI0
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETaLUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JIacTel HAYKH U peaTbHON
KU3HU, HHTEPIPETALUS TOTYyYECHHBIX
PE3yNbTaTOB
Kontposnbnas pabora: "Cucremsl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMUIECcCKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS ¢ MapaMeTpaMu

106 PanmonansHbie HepaBeHCTBa C
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHnanbHble ypaBHEHMS,
HEPaBEHCTBA C IapaMeTpamu

109 HppatmoHanbHble CUCTEMBI C
napameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapupmMuyeckre CUCTEMBI C
napameTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEIeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBaHue
118 MaTE€MaTHYECKUX MOJENIEN peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C mapaMeTpamMu

ITocTpoeHue u ucciaenoBaHue
119 MaTEMaTHYECKUX MOJENEH PeaIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C nmapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,
cucTeMaru3anvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o600mEH e,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,
123 CUCTEMAaTH3alys 3HaHUH: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 060061IeHNE,
cucreMaTtu3aius 3Hanuii: "HepaBencrpa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpeHue, 06001IeHNE,




cucteMatusanus 3nanuii: "HepaBencrsa"

[ToBTOpEeHME, 0000IIEHNE,

127 cucteMaTtuzainus 3Hanuit: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtuzanus 3Hanui: "IIpon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpEeHME, 0000IIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, o6o0IIEHNE, 1
cucteMaTtu3aus 3Hanui: "OyHxun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o600mEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HTorosasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3alus 3HaHUu|

OBIIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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