


INOACHUTEJIBHASA 3ATINCKA

YueOHbIl Kypc «Anredpa W Hadajlla MAaTEeMaTHYECKOTO aHajIn3a» SBISAECTCS OJHUM U3
HanOoJiee 3HAYMMBIX B TPOrpaMMeE CpPEIHEro OOIIero oOpa3oBaHUs, IMOCKOJIBKY, C OJHOMN
CTOPOHBI, OH 00ECIIeYNBAET HHCTPYMEHTAIBHYIO 0a3y Ul U3y4EHHs BCEX €CTECTBEHHO-HAYYHBIX
KYpCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTUIECKOE U A0CTPAKTHOE MBIIUICHUE 00YJatOIIXCs
HAa YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS UH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JPYrMX JIHUCUMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOydaroluecs
OBJIA/ICBAIOT YHUBEPCATBHBIM S3BIKOM COBPEMEHHOH HayKH, KOTOpas (OpMYIHpYyeT CBOU
JOCTIDKEHUS] B MAaTEMAaTHIECKOH Gopme.

VYueOHblif Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHajan3a 3aKJIaJbIBaeT OCHOBY JIJIS
YCIIEITHOTO OBJa/IeHUs 3aKOHaMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TE€HCHIIUN
PasBUTHSI SKOHOMHKH W OOIIECTBEHHOW KHM3HHM, TO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIHOJB30BATh WX JUIS JAIbHEHIIEro
o0pa3oBaHMs U B IOBCEIHEBHOI kU3HU. B TO e BpeMs oBiajieHne abCTPaKTHBIMU U JIOTUYECKHU
CTPOTMMH KOHCTPYKLHUSMHU aJIreOpbl U MAaTEMAaTUYECKOTO aHaIM3a pPa3BUBACT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBHIBAaTh HCTHHHOCTb, JIOKA3bIBATh YTBEPKICHUS C TOMOIIBIO MHITYKIHH
U PacCyXJaTh JAETYKTUBHO, UCIOJIH30BaTh 0000IIEHNE M KOHKPETH3AINIO, a0CTparupoBaHue 1
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xome m3yuenuss yyeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOyJaromuecs: TONyYaloT HOBBIM ONBIT pEIICHHUs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
MOCTPOCHHUS MATEeMaTHYECKUX MOJEIeH pealbHbIX CHTYyallud, MHTEPIPETAIHH IMOJy4YEeHHBIX
pelIeHui, 3HAKOMSITCS C MPUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIN
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuan, crnocoOCTBYIOUIMA (OPMHUPOBAHUIO HAYYIHOTO
MHUPOBO33pEHHUS, Tak U uepe3 crnenupuky ydeOHOM  JesITeNbHOCTH, Tpedyromeit
MPOJODKUTENIFHOM  KOHIEHTPAallMd  BHUMAaHHs, CaMOCTOSTEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJIYYECHHBIN PE3yJbTaT.

B ocHoBe meromuku oOyueHHs anrebpe M HadajdaM MaTEMaTHYeCKOrO aHaM3a JISKHUT
JEeSTENIbHOCTHBINA MPUHIUT O0yYEHUSI.

B ctpykType yuebHoro kypca «Anredpa u Hayana MaTeMaTHYeCKOTO aHATTN3a» BBIJICICHbI
CIEeyIOIINE COJEpKATeNbHO-METOANYECKHe JTHUHUM: «YUucna U BbUUCICHUS», «DyHKIMH U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Havana maremMaTideckoro anainmsa», «MHOXecTBa U
Joruka». Bce OCHOBHBIE COlepKaTeIbHO-METOJMUECKUE TMHUN U3Y9ar0TCs Ha TIPOTSHKEHUH JIBYX
JeT 00y4eHusl Ha ypOBHE cpesiHero olIiero oopa3oBaHus, €CTECTBEHHO JIOTONIHSAS YT Apyra u
MOCTETIEHHO HACHINIAsCh HOBBIMH Te€MaMU W pasfenaMu. JlaHHBIA ydeOHBI Kypc SBISETCS
UHTETPAaTUBHBIM, IMTOCKOJBKY OOBEIUHSET B ceOe comepikaHue HECKOJIBKHX MaTeMaTHYeCKHX
JVICIIATUTAH, TaKUX Kak anreOpa, TPUTOHOMETPHsI, MAaTEeMaTHUECKUI aHAIN3, TEOPHUS MHOMXKECTB,
MaTeMaTHuecKas joruka u japyrue. Ilo mepe Toro xak oOydaroluecs OBIa/JEBalOT BCE Ooiiee
NIMPOKAM  MaTeMaTH4YeCKUM  amnmaparoM, Yy HHUX TIOCIEIOBaTeNbHO QopMHUpyeTcs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMATUIECKYIO0 MOJIENb pEalTbHOW CUTYAINH, IPHMEHSTh
3HaHWS, TIOJyYEeHHBIE TpPHU HW3YYEeHUH YYeOHOro Kypca, I pEIIeHUS CaMOCTOSTEIFHO
c(hOpMyIMPOBAHHON MaTEeMAaTUYECKOM 3a/1a4uM, a 3aTeM UHTEPIIPETUPOBATH CBOH OTBET.

CogepxaTtenpHO-MeTOAUYECKas TMHUS «UKCIa U BBIYHCIEHUS» 3aBepiIaeT (oOpMUPOBAHUE
HaBBIKOB HCIOJIB30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOEe OBUIO HA4aTO Ha YPOBHE OCHOBHOTO
obmero obpaszoBanusi. Ha ypoBHe cpemnnero obmiero o6pazoBanusi 0c000€ BHUMaHUE yIESETCS
(GOpMUPOBAHNIO HABHIKOB PAIMOHAIBHBIX BBIYUCICHUN, BKIIOYAIOMIUX B ce€0sl MCIOIh30BAHUE



pa3nuYHBIX (GOpPM 3amHMcH YHUCla, yYMEHHE JelaTh NPHUKUAKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUHMCIICHNSI, OLICHUBATh YUCJIOBBIE BBIPAXKEHUS, pPa0OTaTh C MaTeMaTHUYECKUMH KOHCTAHTAMH.
3HaKOMbI€ 00YYarOIUMCs] MHOYKECTBA HAaTypaJIbHBIX, LIENbIX, PALMOHAIBHBIX U I€HICTBUTEIBHBIX
4KCeN JONOJHSIOTCA MHOXKECTBOM KOMIUIEKCHBIX 4YHCENl. B KaXaoM M3 3THX MHOMKECTB
paccMaTpuBalOTCA CBOMCTBEHHbIE €My CIEHU(pHUUECKHE 3aJaul U ONEpaIuy: JIeJICHUEe HaIlelo,
ONEPUPOBAHUE OCTATKAaMM HAa MHOYKECTBE LIEJBIX YHCEN, 0COOble CBONCTBA PAl[MOHAIBHBIX U
UppalMOHATIBHBIX YUCENl, apU(PMETHUECKHUE ONIEPALUH, a TAK)KE U3BJIEUCHUE KOPHS HAaTYpaJbHON
CTEIIEHM Ha MHOXXECTBE KOMIUIEKCHBIX uMcell. biiaromapsi mocienoBaTebHOMY pacIIMpPEHUIO
Kpyra HMCIIOJIb3yEMbIX YHUCENl M 3HAKOMCTBY C BO3MOXXHOCTSMU UX INPUMEHEHHUS JI PELIEHUS
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTaBIECHUE O €IMHCTBE MaTEMATUKU KaK HAyKd U €€ POy B
HOCTPOCHUU MOJIeJIeH pealbHOI0 MUPA, IIUPOKO UCIIONb3YIOTCS 0000IEeHNE U KOHKPETU3ALHsL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOy4YeHHs Ha
YPOBHE CpeIHero oomero o0pa3oBaHHs, IOCKOIBKY B KaxaoM paszaene Ilporpammel
IPEIYCMOTPEHO peIIeHUEe COOTBETCTBYIOLIMX 3aad. B pe3ysnbrare o0yyaromuecs: OBJIaIeBalOT
pasIMYHBIMM ~ METOJaMM  pELeHMs] palMOHAIbHBIX, HWpPpALMOHAIBHBIX, IOKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aj]ad,
coJepkauiux mnapaMmerpsl. llomyueHHble yMEHHS HIMPOKO MCIONB3YIOTCS IPU HUCCIEI0BAHUU
(GyHKLUH C TOMOIIBIO0 IPOU3BOIHON, IPU PELICHUN MTPUKIIAAHBIX 33/]a4 U 3a7a4 Ha HaXOXKAEHUE
HauOOJBIINX U HAUMEHbLINX 3HaUYeHUH (yHKUuU. J[aHHAs coleprkaTeabHas JIMHUS BKJIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
PalMOHATIbHBIX, UPPALMOHAIIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUHM, @ TAK)KE BBIPAXKCHUI,
coJepkalx creneHu M Jorapupmel. braromaps usyueHuro anreOpandeckoro Matepualia
IOPOMCXOIUT JalbHEHIlee pPa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HAaBbIKU JETYKTUBHBIX PacCyKIEHHH, pabOTbl ¢ CUMBOJIbHBIMU
dbopMamu, IPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCMMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraeTt 3QpQeKTUBHbIC HHCTPYMEHTHI JJIS1 PELICHHs] IPAKTUUYECKUX U €CTECTBEHHO-
HAaYYHBIX 3ajay, HarJIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxatenpHO-MeToAnYecKast TUHUS «DYHKIMU U TpaUKI» TECHO TEPEIUIeTaeTCs C
JPYTMMHU JIMHUSIMH y4€OHOT0 Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T M1OCIIEJ0BATEIbHOCTD
u3ydyeHuss Marepuana. l3yyeHwe CTemneHHOW, TIOKa3aTelbHOM, Jorapupmuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBOMCTB M I'paUKOB, HCHIOIb30BaHNE QYHKIUHN JJIs peLLICHUS
3a/1a4 U3 IpYyrux yueOHbIX MPEIMETOB U PEaTbHON KU3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM
AQHAJIN30M, TaK U C pelIeHHEM ypaBHEHHH 1 HepaBeHCTB. [Ipu aToM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHpPOBaHUIO YMEHHSI BBIpa)kaTh (YOpMyIaMH 3aBUCUMOCTH MEKY pa3IMYHbIMU BEJIMUMHAMH,
UCCIIeIoBaTh MOJy4YeHHble (YHKIMH, CTPOUTh UX rpadukd. Matepuas 3Toil conepiaTeabHOH
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUH U HABBIKOB, O3BOJIIOIINX BbIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B pazIU4HON (hopMe: aHaTUTHYECKOH, rpaduyeckoil u cioBecHol. Ero mzydenue
CHOCOOCTBYET PAa3BUTHIO aJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETH3al[1H, NCII0JIb30BAHUIO aHATIOT .

CopnepxarenpHas nnHusA «Havyaa MaTeMaTHyecKoOro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paciIMpHUTh KPYT Kak MaTeMaTUYECKUX, TAK U IPUKIIATHBIX 3a]1a4, TIOCTYIHBIX 00ydaromuMcs, TaK
KaK y HHMX MOSBJISETCS BO3MOXKHOCTh CTPOMTH TpapUK{ CIOXKHBIX (DYHKUUH, ONMpEnensiTh HUX
HauOOJIbIIME U HAUMEHBIIUE 3HAUEHUS, BBIUUCIATE TUIOMAAN (GUryp U oObEMBI Tel, HAXOAUTh
CKOPOCTHM M YCKOpEeHHs mpoueccoB. JlaHHasg coaepkaTelbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MO>KHOCTH [TOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETIEN peallbHbIX CUTYAaIlHil, TO3BOJIIET HAXOIUTh
HaWIy4lllee pEelIeHUE B MPUKIAJAHBIX, B TOM YHUCIIE COIHAIbHO-I)KOHOMUYECKHX, 3a/adax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI0 aHaJlM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,



(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUI pacro3HaBATh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOydaromiuecs y3HAIOT O
BBIIAIOIIUXCS Pe3y/IbTaTax, MOJYYEHHBIX B XOJE Pa3BUTHUS MAaTeMaTHUKH KaK HayKd, U 00 HX
aBTOpax.

CopnepxarenpHO-METOAMYECKAsE JIMHUS «MHOXECTBA U JIOTMKa» BKIIOYaeT B cels
9JIEMEHThl TEOPUM MHOXKECTB U MAaTeMaTH4YecKOoW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTaBICHNUS] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH W MpeliarailoT Haubolee
YHUBEPCAJIBHBIN $3bIK, OOBEIUHSIOMIMN BCE pa3jieibl MaTeMaTUKU U €€ MPUIIOKEHUH, OHU
CBS3BIBAIOT Pa3Hble MATEMAaTUUYECKUE TUCLIUIUIMHBI U UX IPUIIOKEHUS B euHOoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOyYaroleMycs TIOHUMaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHUKH U UCIIOJIB30BATh €0 JIJIs BEIPAXKEHHS CBOMX MbICIIEH. [[pyruM BaxKHBIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CleAyeT IpU3HaThb CBOMCTBEHHYIO €l CTpOrocTb
000CHOBAaHUH U CIIEZJOBAHUE ONPEACIEHHBIM ITpaBUIaM IOCTPOEHHUS JJOKa3aTeNbCTB. 3HAKOMCTBO
C DJJEMEHTaMHU MaTeMaTH4YeCKOHl JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTIO MBIIUICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE JIOTMUECKHMX IpaBHII,
(dbopMHpyeT HABBIKM KPUTUIECKOTO MBIIUICHUSI.

B yuebHOM Kypce «Anrebpa 1 Havasia MaTeMaTHYECKOTO aHAJIN3a MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOr0 MOJEIUPOBaHUs, KOTOpBIE TMPHU3BAHBI CIHOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB MMOCTPOCHUSI MOJIETIeH peaTbHBbIX CUTYAIlMii, UCCIEAOBAHUS 3TUX MOJEINEH ¢ MOMOIIBIO
ammapara ajareOpsl U MaTeMaTH4YecKOro aHaln3a, WHTePHpPETAIlMH IOJYYEHHBIX pPEe3yJbTaToB.
Takue 3amaHusl BIUIETEHbl B KaXAbIH U3 pa3[elioB MPOrPaMMbl, IOCKOJIbKY BECh MarepHall
yu4eOHOro Kypca IIMPOKO HCIOJNB3YeTCs JUIsl pElIeHUs NpUKIagHbIX 3aaad. [Ipu pemenuun
pealbHBIX MPAKTUYECKUX 3a/1a4 00yUaronuecs pa3BUBalOT HAOII0JaTebHOCTD, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, abCTparupoBaTbcs, UCIOIb30BaTh aHAJIOIHI0, 00001aTh U KOHKPETU3UPOBATh
npobiieMy. JledarenbHOCTh 1O (OPMHUPOBAHMIO HABBIKOB PELIEHUS MPUKIAJHBIX 3a1a4y
OpraHM3yeTcss B IIpollecce H3YYeHHMs BCeX TeM Yy4yeOHOro Kypca «Anredpa W Havana
MaTeMaTHUYECKOTO aHAIIu3a.

Ha uzyuenue yueOHoro Kypca «Anredpa u Hadyajga MaTeMaTUUYE€CKOTO aHAJIN3a» OTBOIUTCS
272 gaca: B 10 ximacce — 102 yacos (3 waca B Heznento), B 11 kitacce — 136 yacoB (4 yaca B HEZICIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BLIYUCICHUA

Panyonanenele uncia. OObBIKHOBEHHbIE M JIE€CATUYHbIE APOOH, MPOLEHThI, OECKOHEUHbIE
nepuojuyeckue apoodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pelleH!s NPUKIAIHbIX 33134 U3
Pa3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHON KU3HHU.

JleiicTBuTenbHbIe YKcna. PalmoHambHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YHCIAMH. MOAynb AEHCTBUTEIBHOTO YHCIA U €r0 CBOWCTBA.
[TpubnnxkEHHBIE BBIUMCICHUS, IpaBWJa OKPYIJIEHUs, INPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenens ¢ neibM nokasateneMm. bunom Heiotona. Mcnonb3oBanue moaxosimeii popmbl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEILICHUS IPAKTUYECKUX 3a7a4 U IIPEICTaBICHNs JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyC, KOCMHYC, TAHI€HC, KOTAaHI€HC YUCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXKIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHMSI U ypaBHEHUs-ClIeACTBUA. HepaBeHCTBO, pellleHne HEPaBEHCTBA.

OcCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouieHsl OT OTHOM IepeMEHHOM. JleJIeHne MHOTO4JIEHa HA MHOTOWIEH ¢ OCTaTKoM. Teopema
besy. Muorounensl ¢ ueiasiMu kodddunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAILIMX CTEICHU U KOPHH.

UppanmonansHble ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALMOHATIBHBIX YPAaBHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX YPAaBHEHHUI.

[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapupmuueckue ypaBHeHHMs. OCHOBHBIE METOABI PEIICHHs JIOrapupMHUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [IpeobOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CcUCTEMBl JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTpuipl 2X2, €ro Ie€OMETPUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHUE €T0
3HA4YEHMS, IPUMEHEHNE OINPEICIIUTENS I PEIICHHs] CUCTEMbI JIMHEHHBIX YpaBHeHMN. Pemenue
MIPUKJIAHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne mocTpoeHHON
MOJIEIIN C TOMOILBIO MAaTPUIL] U ONIPEACIIUTEIICH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJEJIECH peaJbHON CUTYallUH C MOMOILBI) YPaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3a1a4 U 3a/1a4
U3 pa3IMyYHbIX o0JacTel HayKU U pealbHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocodbl 3amaHus QyHKuuu. B3anmuo obOpatsble ¢yHkiuu. Kommosuius
¢byukuuii. ['padux pynkunn. DnemeHTapHble Ipeodpa3oBaHus rpadukoB yHKINH.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTossHCTBa. YETHble u HeuéTHble QyHKuuU. Ilepumonnueckue ¢ynkumuu. [IpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast GpyHKIMS ¢ HaTypaJlbHBIM M IENBIM IOKa3zareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH U pelIeHUs yPaBHEHHH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUIX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUA MOCIE0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma GeCKOHEYHO YOBIBAIOIIEH reOMETPHUECKON MPOTrPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIIMM U UX cBOicTBa. TOUYKHM pa3priBa. ACUMOTOTHI TPaUKOB (PYHKIIHIA.
CaoiicTBa (hyHKIIMH HENPEPBHIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB sl peUICHHs] HEPABEHCTB.
[IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUHN IS PEIICHHS 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy PpyHKIHUH.

[Tpou3sBoHbIE 311eMeHTapHBIX (GyHKIMN. [Tpon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBAaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Ui ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KUIIACC

Yuciia v BEIYMCICHUS

Harypanbupie u menvie uucia. [IpuMeHeHHWE TNPU3HAKOB ACIUMOCTH IIEJBIX YHCET,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensinee obmee kpatHoe (mamee — HOK),
OCTaTKOB MO MOJYJII0, anroput™Ma EBknnaa 1i1s peiieHus 3aia4 B LEIbIX YUCIIAX.

KommiekcHple uymcna. AnreOpandeckas W TpPUTOHOMETpUYecKas (OpMBI  3amucu
KOMILUIEKCHOTO YHclia. Apu(MeTrndeckue onepaniuy ¢ KOMIUIEKCHBIME YrciiaMu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTH. Popmysia Myaspa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHne KOMIUIEKCHBIX YHCeNl s perieHus (U3HYecKux u
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHHUH C MOMOILIBI TPUTOHOMETPUUECKON
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTe HAayKHM M pPEAITbHON JKW3HU, WHTEPHPETALHUS IOJyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpaduKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTOIbI pellieHrs ypaBHEHUH U HepaBeHCTB. [ paduueckre MeToabl pelieHus
3a/1a4 C mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre NPOU3BOIHOM K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHrne wWHTErpana Uil HAXOXACHUs IUIOMAAed IIoCKuX ¢uryp U o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM VYPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro OOIeCTBa, MPEJICTABICHUE O MaTeMAaTHUYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYTroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakIaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUHUCKUX
MAaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTHDKCHUN HAyKH U JCSTENIBHOCThIO YUYEHOTO, OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYMBOTO OyIyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHUH, PacCyKIECHUW, BOCHIPUUMYUBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHbIX BUJOB HCKYCCTBA;

5) puzuveckoro BoCMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pETyisipHas pundeckas akTUBHOCTD ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUYHBIM chepam
MpoECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTUKOW U €€ MPUIIOKECHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSIKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JI0TMYECKOTO BOCTIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOTHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
100aTBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpHEHTAITNS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHM JJIs1 pEIIeHU 3a7a4 B 00J1aCTH OKPY>KaoIel cpebl, IITaHUPOBAHUE MTOCTYITKOB U OIEHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOMN KYJIbTYypOU KaK CPEICTBOM IO3HAHUS MHUDPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISBJISITH U XapaKTePU30BaTh CYIIECCTBEHHBIC MPU3HAKH MAaTEMaTUYCCKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMUA, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUs, KPUTEPUHU IPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATH W TMPEOOPA3OBBIBATH CYKACHHS: YTBEPIAUTEIbHBIE H
OTpUIIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
NaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSAX, MpeasiaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSATEIHHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, TMPUBOJUTH TMPUMEPbl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXCHHSI U BHIBOJIBI;

BBIOMpATH CIIOCO0 pelieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BbIOMpaTh HanboIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

bBa3oBble ucciienoBare/ibCKue AeiCTBUS:

MCIIOJIH30BaTh BOMPOCKHI KaK MCCIIEOBATEIHCKUM HHCTPYMEHT TTO3HaHUS, (OPMYIUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBaHHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJIICHHS, IPOIECCA, BBIIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENNbHO (OPMYITUPOBATH 000OIIEHUS M BBIBOABI MO Pe3ylbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJOB U
000011IeHHI];

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, TAaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOTIPOC M JIJIS
pEIICHUS 3a1a9H;

BbIOUpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHUCTEeMAaTU3UPOBATh U HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IMYHBIX BHIOB U  (QopM
MIPE/ICTABJICHHS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEICTABIATE €€ B Pa3IMUHBIX (popMax, WILTIOCTPUPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUSIMU W LCIISIMU
oOlIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX UM MUCHBMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y pELICHHs 3a/1aul, KOMMEHTHPOBATh MOTYYCHHbIN PE3ybTaT;

B X0z€ OOCYX/IEHHUS 33/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIA€MON TEMBbI, MPOOJIEMBI,
pemaeMOI‘/'I 3aa4M, BBICKA3bIBaTb HMACH, HAILICJICHHLIC HA IMOUCK PCUICHHA, COIIOCTABJISATH CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHUKOB JMajora, oOHapyKHBaTh pa3jivuue U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOTIACHs, CBOM BO3PAKECHHUS;

MNpEACTaBJIATL PE3YJIbTAaThl PCIICHHA 3aJadd, SKCICPUMCHTA, HUCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS C YIETOM 3a7a4 MPE3CHTAUU U OCOOCHHOCTEH
ayJUTOPHUHU.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusaunus:

COCTABIIATH IUIAH, aJITOPUTM pPEIICHHs 3a1a4yd, BBIOMPATh CIIOCOO pEIIeHUs ¢ y4&ToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHThI pelIeHUl ¢ yuéTOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

BJIaJICTh HABBIKAMU TTO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJIbTaTa PEeLIeHNUs: MaTeMaTHUECKON 3ajjauu;

NPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JESITEIPHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HAMIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJN U YCIOBUAM, OOBACHATh MPUUMHBI JOCTHXKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JEATENIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OLICHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
pelieHUMH y4eOHBIX 3a/a4, HIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW palOThI, paclpeAcisTh BUIBI pabOT, TOTOBAPUBATHCS, OOCYKIATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» M HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJIeHAaMH KOMaHJIbl, OIICHWBAaTh KAuyeCTBO CBOETO BKJIaJa B OOIIUI MPOAYKT IO KPUTEPHSM,
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJjacce oOy4aroIIMiiCsi MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: PAMOHAIBHOE YHCII0, OECKOHEUHAs! TTEPUOIMUECKas
IpoOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXKECTBA PAMOHAIBHBIX M JACHCTBUTEIHHBIX
4yHCell, MOLYJIb IEUCTBUTEIBHOIO YUCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeIeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciiei
3HAHUH U PEAIbHOM KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, NPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJHO ONEpUPOBATh IOHATHUEM: CTEHNEHb C LENbIM I10Ka3aTeleM, HUCIOIb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JACHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NMPAKTUYECKHX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypaIbHOM CTENeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM I10KA3aTEIIEM;

CBOOOZHO ONEpPUPOBATH IOHATUSAMU: Jorapudm yucia, NECITHUYHbIE M HaTypajbHbIE
J0TapuQMBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUIAMHU: APKCUHYC, APKKOCUHYC U ApKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: TOXKJECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U ypaBHEHUA-CIICICTBUS, PABHOCUIBHBIE HEPABEHCTBA,

IPUMEHSTh pa3IUYHbIE METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAlMOHAIBHBIX
YpaBHEHUM, IPUMEHATh METOJI UHTEPBAJIOB JIJIsl pEIICHNsI HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
LEeNbIMU K03 (hUIIeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJIeHHe MHOTOWIEHa Ha MHOTOWIEH
¢ octaTkoMm, Teopemy besy u reopemy Buera qis pemenus 3anayq;

CBOOOZHO ONEpUpOBaThb MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro TreOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN s PELIECHUS
CUCTEMBbl JIMHEWHBIX YPaBHEHMH, MOJEIUPOBATh PEAJbHBIE CUTYallUH C IOMOIIBIO CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIENIOBaTh IOCTPOEHHBIE MOJEINW C MOMOUIbI0 MAaTpull U
OIpEAEINTENEH, UHTEPIIPETUPOBATD ITOJYYEHHBIN PE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIs TpeoOpa30BaHusl BRIPaKEHUIA;

BBIMOJIHATh ~ MPEoOpa30oBaHUsl YHMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIMX CTENEHH C
palrroHaIbHBIM TIOKa3aTelleM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoOB i NIpeoOpa3oBaHUsl  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpPUpPOBAaTH  MOHATUAMHU:  HppAlMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMuyUecKre ypaBHEHUsI, HAXOJUTh WX PELIECHHUS C MOMOIIbI0 PAaBHOCUIIBHBIX MEPEXO0/I0B
WJIM OCYUIECTBIISAS IPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATH
HEeo0XouMble (OPMYIIbI JUIsl pELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJENIUPOBaTh pEeaJbHblE CUTyallUM Ha s3bIKE aireOpbl, COCTAaBIATh BbIPAXKEHUS,
yYpaBHEHHs, HEpPABEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKkuuM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHusl (PYHKLUH, B3aUMHO
oOparHble (QYHKIUH, KOMIO3UIMSA (YyHKIMHA, rpaduk (YHKIWHU, BBINOJIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHHs] M MHOXKECTBO 3HAaYEeHUH
(GyHKLIUYU, HYIU QYHKLIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: YETHBIE M HEUETHBIC (DPYHKIUH, NEPUOTUYECKUE
(GyHKIMH, TPOMEXKYTKHM MOHOTOHHOCTH (DYHKIIMM, MAaKCHMyMbl W MHUHUMYMBI (DYHKIHH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHne (YHKLIUU HAa IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM MU LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKIWU C HATYpaJbHBIM U IENbIM TOKa3areneM, rpadux
KOpHsI N-0i CTETIeHU KaK (YHKIIUU OOpAaTHOM CTENEHH C HATYpAJIbHBIM MTOKA3aTeIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHUSAMH: IOKa3aTelbHas W JorapupMuueckas (yHKIUU, UX
CBOWCTBA ¥ TpadUKH, HCIIOIB30BATh UX IPAadUKH IS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBATh MOHATHSMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (YHKLUH YUCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIHMHA A7 UCCIETOBAaHHUS MPOLECCOB M 3aBUCHMOCTEH TpH
pelIeHNH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U PEANbHOW JKU3HH, BBIpAXaTh (HopMyrIamu
3aBHCUMOCTH MEX/y BeTUUYNHAMM;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apuPMeTHdecKas U TeOMETPUYECKas IpOrpeccus,
OeckOHEYHO yObIBaroIlasi reOMETpUYEcKasi MPorpeccus, JIMHEHHbIM U 3KCIIOHEHIIUAIBHBIN POCT,
(bopMyIa CI0XHBIX MPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH JUIs PELICHUs PeabHBIX 33/1a4 MPUKIJIAIHOIO XapaKkTepa;

CBOOOJTHO  ONEpUPOBATh MOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIOCOOBI  3aJaHUS
MIOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE M OTPaHHYECHHBIE TTOCIIEA0BATEIFHOCTH, IIOHMMATh OCHOBBI
3apOXKAECHUS MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOUKH pa3pbiBa rpaduxa
(GYHKIIMH, aCUMITOTHI rpaduka (GyHKINY;

CBOOOJTHO OTIEPHPOBATh TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTH
CBOMWCTBA HEMIPEPBIBHBIX (DYHKLUH s peIIeHHs 3a/1a4;

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

BBIYHUCIISITH TPOU3BOIHBIC CYMMBI, TIPOU3BEICHUS, YACTHOTO ¥ KOMITO3HIIAU BYX (DYHKITHIA,
3HATh MPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI POU3BOIHOM [T peleHus 3a/1au.

MHo:xecTBa U JIOTHKA:



CBOOOJTHO OTIEpUPOBATH MOHATHUSIMU: MHOXECTBO, OIIepaIliy HaJ MHOXKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapart JJisi ONMCAHUS pealbHbIX POLIECCOB U
SIBIICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB;

CBOOOJIHO OIIEPUPOBATh IOHATHUSIMH: OIPEACIICHHE, TeopeMa, YpaBHEHHE-CIICICTBUE,
CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, JI0KA3aTeIbCTBO, PABHOCWIBHBIC YypPaBHCHHS U
HEpaBEHCTBA.

K konmy oOyuenuss B 11 kjacce oOydaromuiCs IMONTYYHT CICAYIOIIHE TPEIMETHBIC
pe3ynbTaThl IO OTAEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca «Asiredpa v Havaia
MaTEeMaTHYECCKOTO aHAIH3ay:

Yucyia ¥ BLIYHCICHHS:

CBOOOZHO OINEpPUPOBATH MOHSATUSMHU: HATYpadbHOE U IIEJI0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCMOJIb30BaTh NMPU3HAKK JieauMocTH 1enbix yucen, HOQ u HOK
HaTypaJbHbIX YHCEN IJI PELUICHUS 3a/1a4, IPUMEHSTh alroput™M EBkimnmaa;

CBOOOHO OIEPUPOBATH MMOHATHEM OCTATKA IO MOJYIIIO, 3alMChIBATh HATYpaIbHBIC YHCIIA B
Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJIHO OIEPUPOBATHh MOHATHUSAMH: KOMILIEKCHOE YHMCIIO W MHOXKECTBO KOMILJIEKCHBIX
YHCEJI, MPEJCTABIATh KOMIUICKCHBIC YHCIIA B alreOpandecKol M TPUTOHOMETpUYECKOH (opme,
BBITIOJHATH apU()METHICCKUE ONIEPAINN C HUMH B U300paKaTh HA KOOPIUHATHON TUIOCKOCTH.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJIHO  ONEPUPOBATH  IOHATHSAMU: WppaldoHalibHble,  IOKa3aTelbHbIE U
Jorapu(MHUECKUE HEPABEHCTBA, HAXOIUTh WX PEUICHHUS C TOMOIIBIO PABHOCHIIBHBIX TMIEPEX0JI0B;

OCYIIECTBIISATh OTOOP KOPHEH MpU PEIICHUH TPUTOHOMETPUUYECKOTO YPaBHEHUS,

CBOOOJIHO OIEPUPOBATh TOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoOXoauMbIe (HOPMYIIBI IJIS1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO OMEPHUPOBATH MOHATHAMH: CUCTEMa U COBOKYITHOCTh YpaBHEHUI U HEPAaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJICICTBUS, HAXOAUTh PEIICHUS] CUCTEMBI M1 COBOKYITHOCTEH
pallMOHATBHBIX, HPPAUOHAIBHBIX, T[MOKA3aTEIbHBIX H JIOTapU(MHUUECKUX ypaBHCHHUH U
HEPaBEHCTB;

pemate palioHajbHble, HWpPpPAIMOHANBHBIC, [OKa3aTelbHbIE, JOorapudMUUYEecKue u
TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOYJIN U TTapaMeTPHhI;

MPUMEHSATH TpaduuecKue METOIbI JIJIsl pelIeHUs YPaBHEHUH U HEPAaBEHCTB, a TAKXKE 3a7a4 C
napameTpamu;

MOJICJIMPOBaTh pealbHbIE CHUTYaIlMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33/1a4H, UCCIIEIOBATh TOCTPOSHHBIE MOJIEIIH
C UCIOJIb30BAHUEM arlapaTa ajireopbl, THTEPIPETUPOBATH MOJYICHHBIN PE3ybTaT.

DOyHKUUM U rpadpuku:

CTPOUTH Tpa@uKH KOMMO3UIMHA (DYHKIUN C MOMOIIBI0 AJIEMEHTAPHOTO HCCIEIOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;

CTPOUTH TEOMETPHUUECKHE 00pa3bl YpaBHEHU U HEPABEHCTB Ha KOOPAMHATHON TIJIOCKOCTH;

CBOOOIHO OTEPUPOBATH MOHATUSAMU: TPa()UKH TPUTOHOMETPHUECKUX (YHKITHIA,

MPUMEHSTh DYHKIIUU AJIE MOJISTUPOBAHUS M UCCIIEIOBAHUS PEaTbHBIX MPOILIECCOB.

Hauyana MaTeMaTHYeCKOIo aHAJIN3A:

WCIIOJIB30BaTh TPOM3BOJHYIO IS HWCCIEAOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH |
SKCTPEMYMBI;

HAXOJUTh HauOOJbIIIee U HAMMEHbIIIee 3HaYCHHs (PYHKIIUN HEMPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIYUIICrO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKHX, 3aJa4ax, AJs ONMpEAeNICHUS CKOPOCTH U YCKOPEHUS
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHATHUAMU: TIEPBOOOPA3HAsI, ONIPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
JleriOnuma;

HAXOJHUTh IJIOMAJH MIIOCKUX (QUTYP U 0OBEMBI TEJ ¢ TOMOIIBIO UHTETpAlIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMH MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoaunyecTBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3jaeioB U TeM (mudposbie)
n/n NMPOrpaMMBsl Bcero Konrpoabusie  IMpakrueckue o0pa3oBaTte/IbHbIE
padoTsI padoTsI pecypeni
MHOX€eCTBO JJEUCTBUTEIILHBIX YHCEI.
1 MHorounensl. PaninonaneHele ypaBHEHUS U 16 1
HepaBeHcTBa. CHCTEMBI JIMHEUHBIX
ypaBHEHUI
9 Oyukumn u rpaduku. CrerneHHas QYHKINAS C 8 1
LeJIBIM TTOKa3aTesaeM
3 Apudmernueckuii KOpeHb N-0if cTeneH . 11 1
HppannoHanbHbIe ypaBHEHMS
4 [MokazarenbHas Qynkums. [TokazaTenbHbIe 10 1
YpaBHEHUS
5 Jlorapudmmyeckas QyHKIus. 15 1
Jlorapudmudeckre ypaBHEHHS
6 Tpuronomerpudeckue BEIpaXXKCHUS U 16 1
ypaBHEHUS
TlocnenoBarenbHOCTH U IPOTPECCUN 7 1
HenpepeiBabie hyakmuu. [TponsBogHas 14 1
9 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 5 ’
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 10 0




11 KJIACC

KosnyectBo yacon DJ1eKTPOHHbIE
Ne HanMeHoBaHue pa3jaeioB U TeM (mudposbie)
n/n NMPOrpaMMbl Bcero Konrpoabusie  Ipakruieckue oOpa3oBaTejbHbIE
padoTsI padoTsI
pecypchl
1 UccnenoBanne GyHKINA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOU
2 ITepBoOOpa3Has u WHTErpal 12 1
3 I'pacduku TpuroHomMeTpudecKux QyHKINH. 14 1
Tpuronomerpuueckre HepaBeHCTBA
4 HppanuoHanbHble, IOKA3aTEIbHbIE U 24 1
JorapupMUIEeCKIe HEpaBEeHCTBA
KomnnekcHslie uncna 10
HarypanbHbie u nienbie yncna 10
CucTeMbl pallMOHAIBHBIX, UPPALHOHABHBIX
7 MOKa3aTeNbHBIX U JIOTApU(PMIUECKIX 12 1
ypaBHEHUI
8 3amaun ¢ mapameTpaMu 16 1
9 [ToBTOpeHue, 0000IIeHNE, CUCTEMATH3ALIUS 16 9
3HAHMI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







n/n

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpo
JIbHBIE
padoTsI

IpakTu
YyecKkHne
padoThI

JlaTa
U3y4YeHHus

DJIeKTPOHHBIE
uudpoBbie
o0pa3oBaTebHbIE

pecypchbl

MHoecTBO, Onepanny HajJi MHOKECTBAMH U UX CBOMCTBA

Huarpammel Diinepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKXCCTBCHHOTI'O allnapaTta JJid pClICHusA 3aaa4

Pannonansabie uncia. OOBIKHOBEHHBIE U JIECITHYHBIE IPOOH, TPOIICHTHI,
OCCKOHEYHBIE MIEPUOIUIECKUE APOOH

[

Panmonanbsubie unciaa. OOBIKHOBEHHBIE M JIECATHYHBIC APOOH, TPOLICHTHI,
OCCKOHEYHBIE MIEPUOIUUCCKUE APOOH

[Tpumenenue qpoOeii ¥ MPOLIEHTOB IS PELISHUS MPUKIIAJIHBIX 33124

12

13

IIpumenenue apobOeit i MPOIIEHTOB ISl PEIICHUS IPUKIIATHBIX 33124
JeiicTBuTenbHbIE Yncia. PainoHanbHble U UppallMOHAIbLHBIE YKCIIa
ApudmeTnuecKue orepannu ¢ IeHCTBUTEIHHBIMU YUCIIAMU

Mopynp AeCTBUTENBHOIO YHCIIA U €r0 CBOMCTBA

[TpubnmkE€HHbBIe BEIYMCIICHUS, IPABUIIa OKPYTIICHSI, TPUKHUIKA U OIIEHKA
pe3yJiibTaTa BEIYMCIEHUN

OcHOBHbBIE MCTOJbI PCHICHUS LICIIbIX U ,Z[pO6HO-paLII/IOHaJ'II>HLIX ypaBHeHI/Iﬁ nu

HEpPaBEHCTB

OCHOBHBIE METO/IbI pEIICHHS [ENBIX U JIPOOHO-PAIMOHATBHBIX YPAaBHEHHN

HEpPaBEHCTB

N R R =

14

OCHOBHBIE METO/IbI pEIICHHS [ENBIX U JAPOOHO-PAIMOHATBHBIX YPaBHEHHN U

HCPABCHCTB

15

MHorouneHsl 0T OHON NIEPEMEHHOM. JleJleHne MHOro4IeHa Ha MHOTOUJIEH C

octatkoM. Teopema besy

16

MHorousiens ¢ nensiMu koddduuuenramu. Teopema Buera

17

Pemienue cuctem JIMHEMHBIX ypaBHEHUM

18

Pemnenue cucreMm JIMHEMHBIX ypaBHEHUM

R




Martpuna cucTeMsl JMHEWHBIX YpaBHEHHHA. OnpeaenuTens MaTpuisl 2X2, ero

19 TeOMETPUUECKHI CMBICI M CBOWCTBA; BEIYUCIICHHUE €0 3HAUCHHUS !
20 Onpenennurens MaTPULBL 2X2, €r0 T€OMETPUUECKUN CMBICI U CBOWCTBA; 1
BBIYHMCIICHUE €TO 3HAYECHUS
21 [TpumMeHeHne onpeaeanuTeNs Il PEIICHUs] CHCTEMbI TMHEHHBIX YpaBHEHUH 1
22 Perienue mpukaagHbIX 3aa4 ¢ MOMOIIBIO CUCTEMBbI JIMHEHHBIX YpaBHEHHUH 1
23 Perrenue mpukIagHbIX 337a4 ¢ TOMOIIBIO CUCTEMBI JIMHEHHBIX YpaBHECHUN 1
24 KOHTPOJIBHEI}I pa60Tai ""PaHI/IOHaﬂLHHe ypaBHEHUs U HepaBeHCTBA. CHCTEMBI 1
JMHEHHBIX ypaBHEHUH
o5 OyHKys, cnocoOb! 3ananus GyHKIUU. BzanMHo oOpatabie GyHkunn. Kommnosuws 1
¢$byHKUUMi
26 'paduk PyHKIMH. DieMeHTapHbIe IpeoOpa3zoBanusi rpadukoB QyHKIHMN 1
27 OO6nacTp omnpeaeneHns: 1 MHOXeCTBO 3HaueHui GyHkuuu. Hynu pyHkunu. 1
[IpomMeKyTKH 3HAK MOCTOSIHCTBA
8 Yérnapie u HeuTHbIe pyHKIuK. [leproanyeckue pyHkuun. [IpomexyTku 1
MOHOTOHHOCTH (YHKIIH
29 MaxkcumyMbl 1 MUHAUMYMBI QyHKIuU. Hanbonbiiee 1 HanMeHblee 3HaueHHe 1
(yHKLIMHU HA IPOMEXKYTKE
30 JluneiiHas1, KBagpaTU4HAS U APOOHO-ITMHEHHAs PYHKIIUN 1
31 OJeMeHTapHOe HCCIIeI0BAaHNE M TOCTPOCHUE rPpauKoB 3THX (PyHKIMH 1
32 OJeMeHTapHOe HCCIIEI0BaHNE U TOCTPOCHUE rPauKOB ITHX (PyHKIMH 1
33 Crenens ¢ 1ensM nokasateneM. buaom HeroTona 1
34 CreneHs c 1e6IM IToKa3ateneM. bunom HeroToHa 1
35 Crenennas QyHKIMS ¢ HATYpaJIbHBIM U IIEJIBIM MoKa3areneM. E€ cBoiicTBa u rpaduk 1
36 Kontposbnas padota: "Crenennas ¢ynkius. E€ cBoiicTBa n rpaduk” 1
37 ApudmeTnyeckuil KOpeHb HATYpaJIbHOW CTENIEHH U €r0 CBOMCTBA 1
38 ApudmeTnyeckuil KOpeHb HATYpaJIbHON CTENIEHH U €r0 CBOICTBA 1
39 [IpeoOpa3oBaHusl YUCIOBBIX BEIPAKEHHUH, COAEPKAIINX CTEIIEHH U KOPHH 1
40 [IpeoOpa3oBaHysl YUCIOBBIX BEIPAKEHHUH, COAEPKAIINX CTEIIEHH U KOPHH 1
41 [TpeoOpa3oBaHs YMCIOBBIX BEIPAKEHHI, COIEPIKAIINX CTEIIEHH U KOPHH 1
42 UppaunonanbHble ypaBHeHUsl. OCHOBHBIE METO/IbI PEIIEHHSI HPPALOHATIBHBIX 1

ypaBHEHUI




I/IppaIII/IOHa.HLHLIe YpaBHCHUA. OcHOBHbBIE METO/bI PCIICHUA UPPALIUOHAIIBHBIX

43 . 1
ypaBHEHUI

a4 I/IppaIII/IOI{aIILHLIe ypaBHeHHUs1. OCHOBHBIE METO/IbI PEHICHUS HPPALIHOHATIBHBIX 1
ypaBHEHHUI

45 PaBHOCHIIBHBIC TTIEPEXO/Ibl B pElICHHH UPPALUOHAIBHBIX YPaBHEHUH 1

46 PaBHOCHIIBHBIC TIEPEXO/Ibl B PEIICHHH UPPALMOHAIBHBIX YPaBHEHUH 1

47 PaBHOCHIIBHBIC TIEPEXO0/bl B pEICHHH UPPALUOHABLHBIX YPaBHEHUH 1

48 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEILICHUH HPPALIMOHATIBHBIX YPaBHEHHH 1

49 CsoiicTBa 1 rpadvKk KOpHS N-0# cTeneHn Kak QYHKIIUKA 0OOPATHOW CTETICHH C 1
HATypaJbHBIM TIOKa3aTelIeM

50 CBoiicTBa 1 rpadiK KOpHs N-0H CTENEeHN KaK QYHKIMH 00paTHOHN CTETIeHH ¢ 1
HATypaJbHBIM TIOKa3aTelleM

51 KOHTpoan”aﬂ pabora: "CpoiicTBa 1 Tpaduk KOpHs N-0i crenenu. MppanuoHaibHbIe 1
ypaBHEHHS

52 CreneHp ¢ paMOHANBHBIM ITOKa3aTelleM U €€ CBOHCTBA 1

53 CreneHb ¢ pallMOHAJIbHBIM [I0Ka3aTelleM U €€ CBOICTBa 1

54 Cremnenb ¢ parmoHAIBHBIM IOKa3aTeleM U €€ CBONCTBA 1

55 [TokazarenpHas QyHKIMsI, €€ cBOWCTBA U Tpaduk 1

56 HUcnons3oBanue rpaduka GyHKITUH U pEIISHUs YpaBHEHHHA 1

57 HUcnons3oBanue rpaduka QyHKIUY TSI pEIISHUs] YpaBHEHUN 1

58 HOK&B&TGJ}BHH@ ypaBHeHHs1. OCHOBHBIE METO/IbI PEIICHHUS ITOKAa3aTeIbHBIX 1
ypaBHEHUH

59 HOKa3aTeJILHLIe ypaBHeHHUs1. OCHOBHBIE METO/IbI PEIICHHS TOKa3aTEIbHBIX 1
ypaBHEHUI

60 HoxasaTermee ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHHS ITOKA3aTEIbHBIX 1
ypaBHEHUI

61 KontposbHas padota: "[lokazarenpHas GyHkius. [lokazaTenbHble ypaBHeHUs " 1

62 Jlorapudm uncna. CoiicTBa jorapupma 1

63 Jlorapudm uncna. CoiicTBa Jorapupma 1

64 Jlorapudm uncna. CoiicTsa orapupma 1

65 Hecartuunbie 1 HAaTypaJbHbIE JIOTapUPMBI 1

66 Hecaruunbie 1 HAaTypaJlbHbIE JIOTapUPMBI 1

67 [IpeobpazoBaHue BRIpaKEHUH, COIEPKAIIMX JIOTapUPMBI 1




68 [IpeoOpazoBaHue BRIpOKEHUH, COISPIKAIIMX JIOTapH(pMBI 1
69 [IpeoOpazoBaHue BEIPAKEHHUH, COMEPIKAIIMX JIOrapH(MbI 1
70 Jlorapudmugeckas pyHKIus, €€ CBOCTBA U TpaduK 1
71 Jlorapudmuyeckast pyHKIus, €€ CBOICTBA U TpaduK 1
72 HWcnonp3oBanue rpaduka QyHKITNN TS pEIIEHUs] YpaBHEHHN 1
73 HWcnonp3oBanue rpaduka GYHKUUH Ui PEHICHUS] YpaBHEHUH 1
74 Horapn@nzfnqecxne ypaBHeHuUs1. OCHOBHBIE METO/IBI PELICHUS JIOTAPUPMHUIECKUX 1
ypaBHEHUI
75 HOF&pPI(i)I\EH‘I@CKI/Ie ypaBHeHUs1. OCHOBHBIE METOIBI PEIICHUS JOTapUDMUIECKIX 1
ypaBHECHU I
76 HOF&pPI(i)I\EH‘I@CKI/Ie ypaBHeHUs1. OCHOBHBIE METOIBI PEIICHHS JOTapU(DMUIECKIX 1
ypaBHECHUI
77 PaBHOCHITEHBIE TTEPEXO/IBI B PEUISHUH JOTapUMUIECKUX YPABHEHUN 1
78 PaBHOCHITEHBIE TIEPEXO/IBI B PEUISHUH JOTapUMUIECKUX YPABHEHUN 1
79 KOHTpOJ‘IBH”aH pabota: "Jlorapudmuueckas ¢pyaknus. Jlorapupmudeckre 1
YpaBHECHHUS
80 CuHyC, KOCHHYC, TAHT'€HC ¥ KOTAHT€HC YUCIOBOrO apryMeHTa 1
81 CuHyC, KOCHHYC, TAHT'€HC ¥ KOTAHT€HC YUCIOBOTO apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC U apKTAHTCHC YUCIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIIOBOTO apryMeHTa 1
84 Tpuronomerpuueckas OKpyKHOCTb, OIIpeelIeHHe TPUTOHOMETPUYECKUX (DyHKIINH 1
YHCIIOBOrO apryMeHTa
85 Tpuronomerpuueckast OKpyKHOCTb, OIIpeIelICHHE TPUTOHOMETPUIECKUX (DYHKIINH 1
YHCJIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYIIBI 1
90 [IpeobOpazoBaHye TPUTOHOMETPHUYECKHUX BBIPAKESHUH 1
91 [IpeobpazoBaHue TPUTOHOMETPHUYECKHIX BBIPAKECHUH 1
92 [IpeoOpa3oBaHKe TPUTOHOMETPHUCCKHUX BBIPAKCHHIA 1
93 [IpeoOpa3oBaHue TPUTOHOMETPUYCCKUX BBIPAKCHHUN 1




94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH 1
95 Pemenrie TpUrOHOMETPUYECKUX YPaBHEHUH 1
96 Penienne TpUrOHOMETPUYECKUX YPABHEHHHA 1
97 Pemenrie TpUrOHOMETPUYECKUX YPaBHEHUH 1
98 Perienne TpUrOHOMETPUYECKUX YPaBHEHUH 1
99 Perenue TpUroHOMETPUYECKUX YpaBHEHHUH 1
100 Perenue TpUroHOMETPUYECKUX YpaBHEHHUH 1
101 KOHTpOJIbH”a}I pabora: "TpuroHoMeTpryuecKre BEIPaKEHUS 1 TPUTOHOMETPUUECKHE 1
ypaBHEHUS
102 HOCHeI[OBaTCJILEIOCTI/I, CIIOCOOKBI 3a7aHUs IMOCIE0BATEILHOCTEH. MeTo 1
MaTeMaTHIeCKON HHIYKIINN
103 MOHOTOHHBIE U OTPaHUYCHHBIE TTOCIIeIOBATENFHOCTHU. VcTopus aHamm3a 1
0ECKOHEYHO MaJIbIX
104 Apudmerrdaeckast Iporpeccus 1
105 I'eomeTpuueckas mporpeccust 1
106 beckoHeuHO yOBIBarOIIas TeOMETPUIECKAs MTPOTPECCHS 1
107 CymMa OeCKOHEUHO yOBbIBAIOIICH T€OMETPHUIECKON IPOrpeccun 1
108 JIuHelHbI U 3KCIIOHEHIUAIBHBIA pocT. Yucio e. PopMyJia CI0KHBIX IIPOLIEHTOB 1
109 JIuHenHbI 1 3KCIIOHEHIUANBHBIA pocT. Yncno e. PopMmyJia CIOKHBIX IIPOLIEHTOB 1
110 Hcnonp3oBaHue Iporpeccyu sl pelieHHsT PETbHBIX 3324 PUKITHOTO 1
xapakTepa
111 Kontponbnas padota: "I[locnenoBarensHOCTH U iporpeccun” 1
112 HernpepoiBHbIC PYHKIIMK U UX CBOHCTBA 1
113 Touka pa3peiBa. ACUMOTOTHI TPAPUKOB PYHKIIAN 1
114 CBolicTBa (YHKIIUH HEPEPHIBHBIX HA OTPE3KE 1
115 CBolicTBa (YHKIIUH HEPEPHIBHBIX HA OTPE3KE 1
116 MeTo1 THTEPBAJIOB JJIs PEIICHUs] HEPABEHCTB 1
117 Metoa MHTEPBAJIOB JUJIsl pELICHUSI HEPABEHCTB 1
118 Metoa MHTEPBAJIOB JUJIsl pELICHUSI HEPABEHCTB 1
119 [IpuMeHeHre CBOKWCTB HEMPEPhIBHBIX (DYHKIINMHI /IS pEIIeHUs 3aa4 1
120 [IpuMeHeHrEe CBOWCTB HEMPEPHIBHBIX (PYHKIIMI IJIs PEICHUS 3a1a4 1
121 [lepBast u BTOpas mpou3BoHbIE (PYHKIMN 1




122 Onpenenenue, reOMETPUYECKUI CMBICT IPOU3BOIHOM 1
123 Onpenenenune, GU3NUIESCKUNA CMBICI ITPOU3BOIHON 1
124 YpaBHeHne KacaTelbHOU K TpaduKy QYHKIHN 1
125 YpaBHeHHe KacaTelbHOU K TpaduKy QyHKIHN 1
126 [Tpou3Bo/iHBIE 37IEMEHTAPHBIX (QYHKITUHA 1
127 [Tpou3BoHbBIE 37I€MEHTAPHBIX (PYHKIIUHA 1
128 [IpousBogHast CyMMBI, MPOU3BEACHUS, YACTHOTO M KOMITO3UIWHU (PYHKIHNA 1
129 [TpousBoHast CyMMBI, MPOU3BEACHUS], YACTHOTO ¥ KOMITO3UIIMU (YHKITHIA 1
130 [IpousBogHast CyMMBI, MPOU3BEACHUS, YACTHOTO M KOMITO3UIIWMHU (PYHKIIHIA 1
131 KonTponberas pabora: "IIponsBogHas" 1 1
132 [ToBTOpenwue, 06o0IIeHNE, cUCTeMaTH3aMs 3HaHUH: "Y paBHeHU" 1
133 [ToBTOpenwue, o0o0IIeHNe, cucTeMaTH3aIus 3HaHni: ""OyHKIIH" 1
134 Hrorosas koHTpOIBbHAS paboTa 1 1
135 Wrorosas koHTpOIBbHAS paboTa 1 1
136 [TorTOpeHwue, 0000IICHNE, CUCTEMAaTH3AIIMS 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KJIACC

KosmuecTBO yacos DJIeKTPOHHbIE
Ne Tema ypoka Kontpoa  Ilpakrtuu  [Jlara uuQpoBkIe
n/n Bcero bHbIE ecKue u3ydyeHusi =~ o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypcol
1 [IpuMeHeHre MPON3BOIHON K HCCIeOBaHMIO (DYHKIIMK Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBI
2 [IpumeneHre PON3BOIHOM K HCCIIeq0BaHMIO (DYHKITHIT Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI
3 [IpumeneHre TPOM3BOIHON K UCCIIeOBaHMIO (DYHKITHIT Ha 1
MOHOTOHHOCTBH U S5KCTPEMYMbI
4 [IpumeHeHre IPOM3BOIHON K UCCIIeOBaHMIO (DYHKITHIT Ha 1
MOHOTOHHOCTBH U S5KCTPEMYMbI
5 [TpuMeHeHue MPOU3BOHON K UCCIICAOBAHUIO (DYHKITHIA Ha 1
MOHOTOHHOCTBH U S5KCTPEMYMbI
6 [TpuMeHeHue MPOU3BOHON K UCCIICAOBAHUIO (YHKIIHIA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI
7 Haxon(;[eHHe HauOOJIBIIEr0 U HAUMEHBIIIETO 3HAUCHUS 1
HENPephIBHOM (DYHKLIMHM HA OTPE3KE
8 Haxosxnenne HanOopIIero 1 HAMMEHbBILETO 3HAYCHUS 1
HENPepBhIBHOM (DYHKLIMHM HA OTPE3Ke
9 Haxosxnenne HanOobIIero 1 HANMEHbILETO 3HAYCHUS 1
HENpPepBIBHOM (PYHKIINU Ha OTpe3Ke
10 HaXO)KJIeHI/Ie HaMOOJIBIIEr0 U HANMEHBIIIETO 3HAYCHUS 1
HENpPepHIBHOM (PYHKIINU HA OTpE3Ke
11 HaXO)KZ[eHI/Ie HaMOOJIBIIEr0 U HANMEHBIIIETO 3HAYCHUS 1
HENpPepBIBHOM (PYHKIINU HA OTpe3Ke
12 HaXO)KJIeHI/Ie HanOOJIBIIEr0 U HANMEHBIIIETO 3HAYCHUS 1
HENpepHIBHOM (YHKLMH HA OTPE3Ke
13 IIpumeHeHne Npou3BOIHON U1 HAX0XKICHHS HAWITY4ILErO 1
pelIeHys B IPUKIAAHbIX 3a7a4ax
14 IIpumeHeHne TpOU3BOIHON U1 HAX0XKICHHUS HAUITY4ILIEro 1

PEUICHUA B IMPUKIIAJHBIX 3agavdax




HpI/IMeHeHI/IG HpOI/I3BOI[HOI>’I AJid onpeaACICHUs CKOPOCTU U

15 YCKOPEHHS mpoliecca, 3aJaHHOr0 (hOpMYIIOi Win rpauKoM !

16 [IpumeHeHne MPON3BOIHON ISl OTIPEIENIEHHs] CKOPOCTH U 1
YCKOpEHHUS MpoIiecca, 3a1aHHoro hopMyIoi mim rpadhukom

17 Komnoszunus ¢pyHkuuit 1

18 Komnoszunus ¢pyHkuuit 1

19 Komnoszunus ¢pyHkuunit 1

20 I'eomeTpuyeckre 0O6pa3sl ypaBHEHHH HA KOOPAWHATHON 1
TUIOCKOCTH

21 I'eomeTpryeckre 0O6pa3sl ypaBHEHHH HA KOOPAWHATHON 1
TUIOCKOCTH

29 KOHTpOHI)Hail"pa6OTaZ "Uccnenopanue (GyHKIHHA C TTOMOIIBIO 1
HPOU3BOHOM

23 ITepBoOOpa3Has, OCHOBHOE CBOHCTBO MEPBOOOPA3ZHBIX 1

24 [TepBoOOpa3HbIe 21eMeHTapHBIX QYHKIMHA. [IpaBuia HaX0XKIeHUS 1
HepBOOOPa3HBIX

o5 [TepBooOpazHble aneMeHTapHbIX (GyHKIMA. [IpaBuia HaxoXKIeHNS 1
HepBOOOpa3HBIX

26 WuTerpan. 'eomeTpudecknii CMBICI HHTETpalia 1

27 Brrunciienue onpenenéHaoro naTErpana no gpopmyie Herorona- 1
JleitOanIa

28 Brrunciienue onpenenéHaoro naTErpana mno gpopmyie Herorona- 1
JleiiOHuma

29 IIpumeneHnue uHTErpana sk HaX0XKASHUS TUIOIAJEN MII0OCKUX 1
duryp

30 [IpuMeHeHne uHTETpaa A1l HAXOXKICHHST 00bEMOB 1
TeOMETPUUYECKHX TEI

31 [Ipumeps! pemennii TuddepeHNnANTEHBIX YpaBHECHUH 1

32 [Ipumeps! pemennii tuddepeHNUANTEHBIX YpaBHECHUH 1

33 MareMaTrueckoe MOJISIMPOBAHNE PEATbHBIX MPOIIECCOB C 1
oMoIIIbi0 TuhdHepeHIInaIbHBIX YPaBHEHUI

34 KonTponbHas pabora: "[lepBooOpasHas u uHTErpan” 1

35 Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U IpapuKU 1




36 Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U IpadHKH 1
37 Tpuronomerpudeckne (HyHKIHH, UX CBOMCTBA U TpapuKu 1
38 Tpuronomerpruueckue GYHKIIUH, UX CBOHCTBA U IPapUKH 1
39 Tpuronomerpuueckue GYHKIIUH, UX CBOHCTBA U IPapUKH 1
40 Ot060p KOpHEH TPATOHOMETPHYECKHX YpaBHEHHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKOH OKPYKHOCTH
a1 Ot60p KOpHEH TPATOHOMETPHYECKHX YpaBHEHHUH C TOMOIIIBIO 1
TPUTOHOMETPUYECKOW OKPYKHOCTH
42 OTt60p KOpHEH TPUrOHOMETPHIECKHX YpaBHEHUH C HOMOLIbIO 1
TPUTOHOMETPUIECKOU OKPYKHOCTH
43 OTt00p KOpHEH TpnrovHOMeTqueCKHX YPaBHEHUI C TOMOILbIO 1
TPUTOHOMETPUIECKOW OKPYKHOCTH
44 Pemienne TpUroHOMETPUUECKUX HEPABEHCTB 1
45 Pemienne TpUroHOMETPHUUECKUX HEPABEHCTB 1
46 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB 1
47 PemeHrie TpHrOHOMETPUIECKUX HEPABEHCTB 1
48 KonTponbhas padora: "['padviku TpuroHOMeTpuIecKux QyHKINH. 1
Tpuronomerpudeckrue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI PEIICHHSI IOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PEIICHHSI IOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEIICHHSI IOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIICHHSI IOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pellleHHs JIOTapH(HMUIECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI pellleHHs JIOTapH(HMUIECKUX HEPABCHCTB 1
55 OCHOBHBIE METO/IbI pellleHHs JIOTapH(HMUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI peIIeHHS JIOTapH(HMUIECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI PEIICHHUS] HPPAIMOHAIFHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEIICHHUS UPPALMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI pEIICHHUS UPPALMOHAIBHBIX HEPABEHCTB 1
60 OcCHOBHBIE METO/IbI pEIICHHUS UPPALMOHAIBHBIX HEPABEHCTB 1
61 ['paduueckre METOABI pelIeHUs] HPPAMOHATBHBIX YPaBHEHUH 1
62 I'padryeckre METOTbI PEIICHUS MPPALIMOHAIBHBIX YPaBHEHUI 1




63 I'paduueckre METOABI pellIeHNs TTOKA3aTENbHBIX YPaBHEHUH 1

64 I'padudeckne METOIBI peIICHS ITOKA3aTENHHBIX HEPABEHCTB 1

65 I'pacdrueckme MeTOIbI pelIeH s TOTaPHU(PMHIIECKUX YpaBHEHUI 1

66 I'padudeckue METOIBI pEIICHHS JIOTapU()MIICSCKIX HEPABESHCTB 1

67 I'paduaeckue METOIBI pEIICHHS JIOTapu(MIISCKIX HEPABESHCTB 1

68 I'paduueckue MeToAbI pellieHNs TOKA3aTeNbHBIX U 1
norapu()MHIECKUX ypaBHEHHH

69 I'pacdrueckme MeTOBI pelIeHHs TOKAa3aTEeIbHBIX U 1
norapu()MHIECKUX ypaBHEHHHA

70 I'pacdrueckme MeTOIBI pelIeHUs TOKA3aTEeIbHBIX U 1
sorapu(MUYECKUX HEPABCHCTB

71 I'padrueckme MeTOIBI pelIeHUs TOKAa3aTEeIbHBIX U 1
sorapu()MUYECKUX HEPABCHCTB

72 KonTtpoinbsHas padora: "HppaiinoHaibHble, IOKa3aTeNbHbIC U 1
norapudmMuieckrie HepaBeHcTBa"

73 Kommnekcupie uncna. Anredbpandeckas U TPUTOHOMETPHUIECKast 1
(hopMEI 3an¥CH KOMIUTIEKCHOTO YHCIIa

74 KowmmnekcHplie uncina. Anrebpandeckas 1 TPUTOHOMETpUIecKas 1
(hopMEI 3an¥CH KOMILTEKCHOTO YHCIIa

75 ApudmeTruecKue orepanuy ¢ KOMIUIEKCHBIMHU YUCIIaMU 1

76 ApudmeTruecKue onepanuy ¢ KOMIDIEKCHBIMHU YHUCIIaMU 1

77 N306pakeHrne KOMIUIEKCHBIX YHCENl Ha KOOPIUHATHOM MIIOCKOCTH 1

78 N306paxeHrne KOMIUIEKCHBIX YHCENl Ha KOOPIUHATHOM MIIOCKOCTH 1

79 ®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO YKciia 1

80 ®dopmyna Myaepa. KopHu N-0ii cTereHH U3 KOMILIESKCHOTO YHCIIa 1

81 [IpuMeHeHnEe KOMIUIEKCHBIX YHCEIT ATl pelieHns] GPU3MUECKUX U 1
TeOMETPHUUECKHX 33184

82 KonTponbHas pabora: "KomriuiekcHblie uncia” 1

83 HarypasbHble 1 1ieIble Yuciia 1

84 HatypanbHble 1 nienele yncna 1

85 [IpuMeHeHre PU3HAKOB AENUMOCTH LIENbIX YHUCET 1

86 [IpuMeHeHre PU3HAKOB AENUMOCTH LIENbIX YHUCET 1

87 IIpumenenue mpusHakoB genumoctu Hensix yncen: HOJl u HOK 1




88

[Ipumenenne npuzHakoB aenumocTH nensix yucena: HOJl u HOK
IIpuMmeHeHne IpU3HAKOB AETUMOCTH LIEIBIX YUCEI: OCTATKU I10

89
MOJYJIO

90 [IpumeHeHne NprU3HAKOB AETUMOCTH LIETIBIX YUCEN: OCTATKU IO
MOJyJIO

91 [IpumeHeHne NpU3HAaKOB AETUMOCTH LETBIX YUCEN: alTOPUTM
EBknuia 1uis peieHust 3aa4 B LENbIX YUCIax

92 KontponbHas pabdota: "Teopus neibix uncen"”

93 Cucrema 1 COBOKYITHOCTH YpaBHEHHUM. PaBHOCHIBHEBIE CUCTEMBI U
CHCTEMBI-CIIEICTBHSI

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUI. PABHOCHIIBHBIE CUCTEMBI U
CHCTEMBI-CIIEICTBHSI

95 OCHOBHBIE METOJBI PEIICHI CHCTEM 1 COBOKYIHOCTEH
palMOHATIBHBIX YpaBHEHUI

9% OCHOBHBIE METOJIBI PEIICHNA CHCTEM 1 COBOKYIHOCTEH
MppAIMOHATBHBIX YpaBHEHHI

97 OCHOBHBIE METO/IbI PEIICHUs CHCTEM 1 COBOKYITHOCTEM
MTOKA3aTEeNbHBIX YPaBHEHHH

98 OCHOBHBIE METO/IbI PEIICHUS CHCTEM 1 COBOKYITHOCTEM
MIOKA3aTeIbHBIX YPaBHEHUH

99 OCHOBHBIE METO/IbI PEIICHUSI CHCTEM M COBOKYITHOCTEH
JorapupMUIEeCcKUX ypaBHEHUH

100 OCHOBHBIE METO/IbI PEILICHHUS CUCTEM U COBOKYITHOCTEH
JorapupMUIEeCcKuX ypaBHEHUH
[IpumeHeHne cucTeM K pelIEHHI0O MaTEMaTHYECKUX 33]1a4 U 3a7a4

101 U3 Pa3NUYHBIX 00J1aCTei HAYKH U peaTbHOM JKHU3HH,
WHTEPIPETAIUs OITYISHHBIX PE3YyIbTaTOB
IIpumeHeHne cucTeM K PEIIeHHI0 MaTeMaTHIECKUX 3a1a4 1 3a7a4

102 U3 pa3IMYHbIX 00JIACTEH HAYKH U pealibHOU JKU3HHU,
MHTEpIpETalus NOITYYEHHBIX PE3yIbTaTOB
[IpumeHeHne HEpPAaBEHCTB K PEIICHUI0 MaTEMATHIECKHX 3a7a4 U

103 3a1a4 U3 pa3IMYHbIX 00JacTell HAYKH U pealbHOM KU3HH,

WHTEPIPETAINS TOTYICHHBIX PE3YIhTaTOB




KonTponbHas padora: "CUCTEMBI palliOHAIBHBIX,

104 UPPAIMOHATBHBIX TTOKA3aTEIbHBIX U JOTapUYMUICCKUX 1
ypaBHEHHUI"
105 PanonansHbIe ypaBHEHHS ¢ TapaMeTpaMu 1
106 ParnmonansHble HEPaBEHCTBA C MapaMeTPaMH 1
107 PanyonanpHble CUCTEMBI ¢ TapaMeTpaMu 1
108 HppanmonanbHble ypaBHEHHs, HEPABEHCTBA C TApaMETPAMHU 1
109 HppannoHanbHbIe CHCTEMBI C TapaMeTpaMu 1
110 IlokazarenpHbIE YpaBHEHHUS, HEPABEHCTBA C TapaMeTpaMu 1
111 ITokazarenpHbIE CHCTEMBI C TApaMeTPaMH 1
112 Jlorapudmudeckue ypaBHEHUS, HEPAaBEHCTBA C TapaMeTpaMu 1
113 JlorapudmMudeckue CUCTEMBI C ITapaMeTpamMu 1
114 Tpuronomerpuieckre ypaBHEHHsI ¢ TapaMeTpaMu 1
115 TpuronomeTpuueckre HepaBEHCTBA C apaMeTpaMu 1
116 TpUroHOMETpUYECKHE CUCTEMBI C ITAPAMETPAMU 1
117 [MocTpoenue n MCCIIEI0BAHHME MATEMATHIECKHX MoJeneit 1
peasbHBIX CUTYalluii ¢ TOMOIIBIO YPAaBHEHUH ¢ TapamMeTpaMu
[MocTpoeHue u ucciae0BaHNEe MAaTEMATHUECKIX MOJIEIeH
118 PEAbHBIX CUTYAIH C TIOMOIIBIO0 CUCTEM YPaBHEHHI C 1
napaMeTpamu
[MocTpoeHne u Mcciie0BaHNe MaTeMaTHIECKUX MOJIEIIeH
119 PEaNBHBIX CUTYALMH C TOMOIIBIO CUCTEM YPAaBHEHUH C 1
napameTpaMu
120 KonTponbHas pabora: "3amgauu ¢ napamerpamu” 1
191 'll_IOBTOpeHI/Ie, 00001IEHNE, CHCTEMATH3AIINS 3HAHNN: 1
Ypasuenns"
199 {[OBTOpeHI/Ie, 000011IeHre, CHCTEMATH3AIHS 3HAHH: 1
YpaBuenus"
123 [TorTOpenwue, 0000IICHHE, CUCTEMAaTH3AIMs 3HAHUH: ""Y paBHEHUSL. 1
Cucremsl ypaBHEHUH"
124 [loBTOpenue, 06001IEHNE, CUCTEMATH3aLUs 3HAHUI: 1

"Hepasencraa"




[ToBTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIUS 3HAHUH:

125 "Hepasencrtsa" .
196 'll_IOBTOpeHI/IC, 000011IeHNE, CHCTEMATH3AIMS 3HAHNH: 1
HepaBenctpa"
197 [ToBTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIMS 3HAHU: 1
"[Ipon3BoaHas u €€ mpuMeHeHUE"
128 'll_IOBTOpeHI/Ie, 0606PJCHHC, CHCTEMAaTH3allHs 3HAHWM: 1
IIpousBoaHas u e€ nmpumeHeHUE"
129 [ToBTOpeHwme, 0606IJJGHHG, CHCTEMAaTH3aLHs 3HAHHM: 1
"[IpousBoanas u e€ npumeHexnue"
130 IToBTOpenwue, o6o0IeHNe, cucTeMaTH3aws 3HaHni: "VHTerpan u 1
ero npuMeHenue"
131 [ToBTOpeHUe, 0000IICHNE, CUCTEMaTH3alus 3HaHUH: "OyHKkImn" 1
132 [ToBTOpeHue, 0000IICH e, cCUCTeMaTH3alKs 3HaHuH: "OyHKIIH" 1
133 IToBTOpenwue, o0o0IIeHNe, cucTeMaTH3aIs 3HaHnl: ""DOyHKIIH" 1
134 Wrorosas koHTpOIBbHAs paboTa 1 1
135 HroroBas koHTpOIbHAs paboTa 1 1
136 [ToBTOpeHwue, 0000IIeHNE, CUCTEMAaTH3AIHS 3HAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10










