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1. IIe.m; H INTAaHHPYeMbIC pe3YJ/IbTaTbhl 0CBOCHHH JHCIHILIHHbI

[Tenpi0 OCBOCHUS AUCIUIUTHHBI SIBISETCS (POpMHUpPOBAHHUE CIEAYIOMINX KOMIETEHITH:
— OIIK-2 — CrocoOHOCTh OCYIIECTBJIATH €OOp, 00pPadOTKY M CTaTUCTHYECKUH aHaIU3
JdaHHbDbIX, HeUﬁXOﬂHMbIX JJD pEIICHHS ITIOCTaBJIICHHBIX 3JKOHOMHYCCKHX 3a/d4,

PesynpTaTaMi OCBOEHHUS JUCIHIUIHHBI SBIIIIOTCS CISAYIONTHE HHIMKATOPHI JOCTIKEHHUS
KOMIIETEeHITHI:

HOIIK-2.1 3HaeT 0CHOBBI BBICIIEHl MaTeMaTHKH, HeOOXOIJHMBIE IS OCBOSHHI H
IIPUMEHEHHS COBPEMEHHBIX MaTEMaTHYECKHUX METOJOB pEIHEHHﬁ HpOd) SCCHOHAJIBEHBIX 3a1a4.

2. 3a1a4l oCBOCHHA THCIHILIHHBI

— OCBOEHHE CTy/IEHTAaMH OCHOBHBIX TOHSATHII H METOIOB MaTeMaTHIeCKOTO aHAIN3A,;

— CO3JaHHe TeOPEeTHYECKHX OCHOB /IS YCIEITHOTO H3yIeHUs TUCITHIUIHH, TPeOYIONTHX
SHAHHI MaTeEMAaTHYECKOI'O aHaJIN3a;

— oOy4YeHHe CTYJICHTOB IIPUMEHEHUI0 COBPEMEHHOT 0 MaTeMaTHIeCKOTO HHCTPYMEHTapHs
JUTSL peNIeHHs SKOHOMHYIECKHX 3a]1aY;

— npHoOpeTeHne CTYJAEHTaMH HaBbIKOB I[IOCTPOEHUSI MareMaTH4eCKUX Mojesed JUis
3 EeKTUBHOTO PEIIeHNS MPaKTHIECKHUX 3aa4 Ipo(eccHOHaTbHON AesITeTbHOCTH.

3. MecTo THCHHILIHHBI B CTPYKTYPe 00pa3oBaTe/IbHOI NPOrpaMMbI

JIUCIMIUIMHA OTHOCUTCS K 0043aTEIbHOM 9acTU 00pa30BaTeIbHON IIPOrPAMMBI.

4. CemecTp(b1) 0cBOeHHS H (popMa(bl) MPOMEKYTOYHOM aTTECTAHHA M0 JUCHHILIHHE

IlepBeIil ceMecTp, PK3aMeH
Bropoii cemecTp, 3K3aMeH
TpeTuii ceMecTp, 3a4eT C OLIEHKOI

S. BxogHbIe TpeGOBaHHS 11 0CBOCHHSI JHCIHILTHHBI

Jnsa ycrenrHOro ocBOeHHS MUCIUIIINHEI TPeOYIOTCS KOMIIETEHIINE, c(OPMUPOBAHHEIE B
XO0Jile OCBOEHHS 00pa30BaTeIbHBIX IIPOrPaMM IIPEAIIECTBYIOIIETO YPOBHS 00pa30BaHUS.

6. SI3bIK peaansanun

Pycckuii

7. O0beM JUCHHIIIHHBI

OO0mas TpyI0eMKOCTb JUCITMILINHBI cocTaBiseT 10 3.e., 360 9acoB, U3 KOTOPBIX:
-JIeKIHH: 82 1.
-IIpaKkTUu4deckue 3aHatus: 80 4.
B TOM HHCIIE IIPpaKTHYIECKad IIOATOTOBKA: 0.
O0BeM caMOCTOSTEIIbHOH PAa0OThI CTYAEHTA OIpeieIeH Y4eOHBIM IUITaHOM.

8. Cogepixanne INCHHILTHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM

IlepBblil cemecTp
Tema 1. D1eMeHTEI TeOPHH MHOKeCTB
Ilonarne MHOXKecCTBa, »JeMeHTa MHoxKecTBa. OO0o3HaueHHe MHOkKecTBa. CIiocoObI
3alaHus MHOKecTB. Ilyctoe MHokecTBo. IloHATHE NOIMHOXkECTBAa MHOJKECTBAa. PaBHBIE
MHO)xecTBa. Olepaluy HaJl MHOKECTBaMH (00beJUHEHHE, [IEPECEYEHUE U PA3HOCTh MHOKECTB).
YucnoBeie MHOkecTBa. OIpelielieHHe PallMOHAIBHOTO M HPPAlMOHAIBHOTO 4Yucia. Moayib



JIEMICTBUTEIIBHOTO YHCIa U €ro cBoucTBa. IIOHATHS BepXHEH U HILKHEH I'PaHH MHOXKECTBA.
IloHsSTHS TOYHOI BepXHEN U TOYHON HUKHEH IPAaHU MHOKECTBA.
Tema 2. UncaoBas moc/1eJ0BaTeJIbHOCTh

YucaoBasl IIoclienoBaTelIbHOCTh. CBOHCTBA YHCIIOBEIX IIOCIENOBAaTeIbHOCTEH (OrpaHHYEHHAS,
HeorpaHHUYeHHas, Bo3pacTaiolias, yObIBaiollas, MOHOTOHHas). IIoHSTHE OKPEeCTHOCTH TOYKH.
Ilpenen dHCIOBOHM TMOCHeAOBAaTeIbHOCTH. CXOoAAmIHecS W PacXOoAfIllHecs YHCIOBBIE
IIoCIIcJOBaTC/IIbHOCTH. TQOMCTPH‘IQCKI’]I? CMBICII IIpcaciia ITOCIHCOOBAaTCIBPHOCTH. OHpC,I[CJICI-II{C
ImeIoil dYacTH 4YHCIa H  €ro cBoHcTBa. OCHOBHBIE TeOpPEMbI O IMpeAelaX YHCIOBBIX
TocIeI0BaTeIbHOCTEN.

Tema 3. ®yHKOHSA
BemmuuHe! TocTOSHHBIE M BeTHYHUHBI TTlepeMeHHble. OyHKIMS. O0nacTe onpenenesus U 0071acTh
3HaueHUH QyHKOUH. YacTHoe 3HaueHHe (QyHKIuH. I'padux ¢yHkmuu. I'paduku OCHOBHEIX
sreMeHTapHEIX (yHKIHA. OCHOBHEIE CBOWCTBA (DYHKIIUI (UeTHas, HedeTHas, MepHOINIecKas,
BO3pacTaromasi, yOBIBaroIllasd, MOHOTOHHas, OrpPaHHYCHHasA, HeorpaHH4YeHHas). CrocoObl
3afaEud QYHKITHH (aHATUTHIECKUI, TaOIHIHBIH, Tpad HIeCcKH il ).

Tema 4. IIpenen pyHkunn
Omnpenenenne npenena GyHknun. I'eoMmeTpadeckuii cMbich mpenena GyHKIuH. OJHOCTOPOHHUE
mpeJiensl. beckoHeuHO Malkle U 6ecKOHedHO OoTsITiHe (GyHKIUH. CBOMCTBA OECKOHETHO MaTTBIX
u OeckoHeYHO OONbIIMX (YHKIUH. IIepBHII U BTOpPOHl 3aMedaTelIbHBIE Mpeaeabl. OCHOBHEIE

TEOPEMBI O TIpeieax (yHKITHIA.

Tema S. HenpepbIBHOCTh (PYHKIIHH
HenpepbiBHOCTS (pyHKIIMH B Touke. [[oHSTHE pUpaIIeHHs apryMeHTa U IpUpalieHus ¢ yHKITHH
B TOYKE. DKBHUBAJIECHTHOE OIpe/e/ieHHe HeNpephIBHOCTH (YHKIMH B Touke. HempephIBHOCTH
cnoxknHolt ¢QyHkmuu. CBolicTBa (YHKIMH, HENpPEepHIBHBIX Ha OTpe3Ke (TeopeMbl 00
OTpaHUY€eHHOCTH (1)}’1—11{]_[}]1{, 0 HaHOOJIBIIeM H HAUMEHBITEeM 3HaAYCHHUH, O [Iepexole uepes HYIIb,
0 MIPOMEKYTOYHOM 3HaueHuH). ToUKH pa3peiBa QYHKIIMK U UX  KIaCCH(UKAITHSL.

Tema 6. IIpoussoaHas pyHKIHH
IIpousBoaHad, ee TeOMETPUUECKHI H MEXAHMYECKHH CMBICI. Y PaBHEHHE KacaTeIbHOM K KPUBOM.
IIpousBogHAd CYMMBI, IIpoH3BeJeHHs, JacTHOro. [Ipon3BoaHas CI0KHOH (YHKIIHH, 0OpaTHOM
(GYHKITUH, HEeSIBHON (QYHKITHH, (QYHKIUH, 33JaHHON MmapaMeTpuuecku. [Ipon3BojHbIE OCHOBHBIX
sneMeHTapHEIX  QyHkiuit. [lomatne  auddepeHupyeMocTH  (QYHKIIHH B TOUKe.
Jlorapudmuueckast npouzBoaHasi. [IpoU3BOIHAS CTeNEHHO-TOKAa3aTeMbHON (HYHKITHH.

Tema 7. ludppepennuan GyHKmun
JMuddepennuan ¢GyHKIIHH H €ro TeOMEeTPHYECKHIH CMbIcT. JIuddepeHmuan He3aBHCHMOMH
nepeMeHHoI. Teopema o cBf3u auddepernmana GyHKIHH ¢ IPOoH3BOAHOI (yHKIIUH. CBOCTBA
muddepernuana ¢yakmun. Teopema 00 HHBapHAHTHOCTH (GopMBI  JH(depeHITHaia.
Wcnonb3oBanne nudQepeHiara B NPUOMDKEHHBIX BBIUHUCICHHAX. IIpOH3BOJHBIE H
nuddepeHIHaIbl BRICIIHX IOPSIKOB.

Tema 8. IIpuioskeHUS PO 3BOIHOM
Teopembl Pomms, Jlarpamxa, Komm. IIpasuno Jlommramd. Ilopsmok — packpeITHA
HCOHpC,I[CJICHHOCTCﬁ HCOCHOBHOI'O BHOa ¢ IIOMOINBEO IIpaBHIIA Jlomurans. HCCJIC,I[OBEIHHC
BO3PACTaHUSI U YObIBAaHUSA (YHKIIMH C MOMOIIbIO MPOU3BOMHON. JIOKATBHBIN SKCTPEMYM, €T0
HCCIeJOBAHNE C IOMOIIBIO TEPBO M BTOPOH HPOHM3BOAHOW. IIOHATHE KPUTHYECKHX TOYEK
nepBoro pona. CxXeMa OTBHICKAHUS HAWOOJIBIIEr0 M HAUMEHBINETO 3HAYEHHUS (QYHKIMH Ha
OTpE3Ke.



Tema 9. Uccienopanne (pyHKIIHi
BBIYKI0CTh, BOTHYTOCTh M TOUYKH IHepernda rpaduka QyHKIUH. JlocTaTouHOE YCIOBHE
BBITYKJIOCTH (BOTHYTOCTH) Tpaduka (yHKimH. [IoHSITHE KPUTHYECKUX TOYEK BTOPOTO POJa.
HeoGxomuMoe  ycloBHE  CYIIECTBOBaHHS TOWYKH nepernba. JlocTaToyHoe — yclIOBHe
CYIIECTBOBAHMS TOYKH mepernda. ACHMIOTOTHI IUIOCKMX KPHUBBIX (OIpeleleHHe H
Kiaaccudukaius). HMccrienopanue GyHKIIHH, IIOCTPoeHHEe TPagHKOB.

Tema 10. HeonpeesieHHbIH HHTErPail
IlepBooOpasnada. HeompeneneHHBI HHTErpal U €ro CBOHCTBA. leopeMa O CYIIECTBOBAaHHH
IEPBOOOPAa3HON M  HEOINPEJelIeHHOT0 HHTerpajga. [aOnuia OCHOBHBIX — HHTETPAJIOB.
HemocpencTBeHHOE HHTETPHPOBAHHE.

Tema 11. OcHOBHBIE MeTOIbl HHTEIPHPOBAHUS
Merton 3aMeHsl nepeMeHHON. MeTon HMHTerpUpOBaHHA IO 4dacTAM. lIoHATHE palMOHAIBHON
¢bynkiun  (panmoHanTbHON JpoOH). [IpaBUIIbHBIE W HENPAaBHIBHBIE pPallHOHATBHBIEC JIPOOH.
Teopema 0 pa3iloKE€HHUH HENPABWIBHOH paloHanbHON npodu. IIpocreiimme npodu. Teopema o
Pa3JI0KEHNH IIPAaBUJIbHOM PAIIMOHAIBHON ApoOM Ha Ipocreimiue. [[opggok HMHTETpHpPOBAaHUA
PaIOHAIBHBIX Apo0ei

Tema 12. UnTerpupoBanie HeKOTOPBIX HPPANHOHAIBLHLIX H TPHTOHOMETPHUYeCKHX
(GyHKIH I
WHTerpupoBaHie HppaIMOHAIBHBIX (YHKIHI (OCHOBHBIE BHIbI HHTETPATOB H TMOPSIOK HX
HaXOXKJeHHs). VIHTerpupoBaHHE TPUTOHOMETPUYECKHX (DYHKITHI (OCHOBHBIE BHJIBI HHTETPAIOB
U TIOPSIOK UX HAaXOXKJIeHHA). 3aMedaHHe 0 «HeOepyIuxcs» HHTeTpaiax.

Tema 13. OupeneieHHbIH HHTETPAJ
IloHsiTHE HHTErPAIBHOH CYMMBI M €€ T€OMeTPHYECKUI cMbIcI. OnpeelieHue, reoMeTPUIeCKUN
CMBICII H OCHOBHBIE CBOHCTBAa OIIPEOCIICHHOIO HHTEIpaia. TEOPEMEI 0 CYIIECTBOBAaHHH
OIIpejleNIeHHOTO HHTerpaia. Teopema o cpeqHeM 3HadeHHH. MHTerpan ¢ nepeMeHHBIM BEpXHUM
IPEeIeJIOM.

Tema 14. MeToabl BIYHCIeHHSI ONPele/IeHHOI0 HHTEerpaja
®opmyira Herotona — JleiiGauma. OcHOBHBIE MeTOIbI BRITHCISCHHS OIpeae/IeHHOIO HHTerpaia
(3aMeHa mepeMeHHOIN, HHTETPHPOBaHHE 110 YacTsAM). BrrancieHHe IUTomiaieil MIOCKUX (HTYP.
IIpuGnmkeHHOE BBIYMCIICHHE OTPE/IeIEHHOT O HHTeTpaia MeTo1oM CHMIICOHA.

Tema 15. HecodcTBeHHbI€ HHTEIPAJIbl
HecoOcTBeHHbBIe HHTETPATIBI ¢ OeCKOHEUHBIMH MTpeie/laMi HHTETpUPOBaHUS (MHTerpaisbl [ THIIA).
ITonsatne oco6oit Touku amd (yHKIuH. HecoOGcTBeHHBle HMHTerpalbl OT HEOTPaHHYEHHBIX
G yakmit (muTerpaisl 11 Tuma). ['eoMeTpUdecKuil cMBICT HECOOCTBEHHBIX HHTETPAIOB.

Tema 16. IIpu3HAKH CXOHMOCTH HecOOCTBeHHBIX HHTEIPAIOB
[Ipu3HAaKH CXOAMMOCTH HECOOCTBEHHBIX WHTETPAloB OT HEOTPHIIATeIbHBIX (DYHKITHIL.
AoOcomoTHasa CXOIJHMOCTDb HECOOCTBEHHBIX HHTCTPAaIoOB. HpPIBHaK CXOOJHMMOCTH HEeCOOCTBEHHBIX
HUHTETPAIOB 0T 3HAKOMIEPEMEHHBIX () YHKITHIA.

Tema 17. Hcnoab30BaHHe NMOHSTHH INMPOHM3BOJAHOH M ONpee/IeHHOI0 HHTerpajla B
IKOHOMHKE
Hcnonb30BaHHe TMOHSATHS MPOU3BOJIHON B 3KOHOMHKE (MpesienbHble M3MePKKH MPOU3BOJICTRA,
npefenbHas BBIPYUKA, IpelelbHbIH JO0XOJ, TMpefelbHas MPOU3BOJUTEIBHOCTD M T.I.).
DKOHOMHUYECKHI  CMBUI ~ ONPENEJIC€HHOIO HHTErpala. PelmeHHe  HEKOTOPBIX  3a/a4
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SKOHOMHYCCKOTO COICpAKaHHA C HCIIOIb30BaHHEM ,I[H(l)d)epeHL[HaJIbHOTO H HHTCIPalbHOI'O
HCYHCIICHHA.

Bropoii cemecTp

Tema 1. Yncaosble pAABI
Ilonstue 4ucnoBoro psma. IloHATHE n-0H YacTHYHOH CYMMBI psjaa. [IoHATHE CXOIAUIErOCs
9HCI0BOTO paaa. IloHATHE CYMMBI YHCIOBOTO psAjia. I eomerpudeckuil psaa. CBOMCTBA YHUCIOBBIX
psnoB. IloHaTue n-oro ocrtatka psga. HeoOXOoZUMBIN IIPH3HAK CXOJUMOCTH psua. TeopeMa o
«IIOTPYKEHHN» JINCKPETHOTO apryMeHTa (7)) B HEIIPEPBIBHEIH (x).

Tema 2. IIpu3HAKH CXOQHMOCTH YHCJIOBBIX PSI0B
ITepBbIit IpH3HAK cpaBHeHHL. BTOpoit (IpeaenbHEI) MpH3HaK cpaBHeHHs. [Ipu3nak J[amambepa.
IIpuznak Komu. UnTerpansHserii npuszHak Konrm.

Tema 3. 3HaKonepeMeHHbIe YHCJI0BbIE PSI/IbI
3Hakouepeayromuecs psaapl.  IIpusHak JIeHOHMIA CXOAMMOCTH 3HAKOYEPEAYIOLIErocs psja.
IlonsTHE 3HaKOIEPEMEHHOIO YHCIIOBOrO psAja. AOCOIOTHAs U YCIIOBHAA CXOAMMOCTH PSJIOB.
MeTtonr MaTeMaTHIEeCKOM HHTYKITHH.

Tema 4. CTeneHHble psiJibl
Ilonsitne crenenHoro psga. OOiacTh CXOJAMMOCTH CTEIIEHHOro psiza. Teopema Aoens.
HaxoxneHne HHTepBajia CXOIMMOCTH CTEIIEHHOTO psa. CBOMCTBA CTENIEHHBIX PALIOB.

Tema 5. Pasinoxkenue pyHKIHH B CTelleHHbIE PSIbI
Pan Teitmopa. JloctaTouHoe yciaoBHe IpefcTaBieHHS (yHKIHE ee psgoMm Teitmopa. Psan
Maxiopena. Paznoxenue B psa MaknopeHa HEKOTOPBIX (DYHKITHIA.

Tema 6. DYHKIHH HeCKOJIbKHX MepeMeHHBIX
OcHOBHBIe NMOHATHA. CXeMa OTBHICKaHHS 00JACTH OIpeleleHns (QYHKIHH ABYX HEPEMeHHBIX.
Omnpenenenne rpadguka GyHKIMH ABYX HepeMeHHbIX. JIuHmu ypoBHsA GyHKIuuH. IIpenen u
HeNpephIBHOCT (DYHKITHH JABYX IepeMeHHbIX. JINHHU pa3phiBa (PYHKIIUU ABYX ME€PEeMEHHBIX.

Tema 7. IIpousBoanbie H (U PepeHIHANBI QYHKIHI HECKOJbKHX NepeMeHHbIX
YacTHple TPOH3BOJIHBIE. IIpaBunma guddepenmnupoanua. OmnpeaeneHue ITOJIHOTO
nuddepennuara GyHKIIHH OBYX IepeMeHHBIX. JlocTaTouHoe ycloBHe IH(QepeHIHpPYyeMOCTH
byaknmn  aByX nepeMeHHBIX. J[uddepeHmmpoBanne clnoxkHBIX —(QyHKIHA. YacTHBIE
IIPOU3BO/THBIE BBICIIHX MOPSIKOB.

Tema 8. DxcTpeMyMbl PYHKIMA HeCKOJIbKHX NepeMeHHbIX
AOCOTIOTHBII S3KCTpeMyM (VHKIIHH HECKOIBKHX IlepeMeHHBIX. HeoOxommmoe ycIoBHE
KCTpeMyMa (DYHKITHH HECKOIBKHX IepeMeHHbIX. J[ocTaTouHOe ycIoBHE 3KCTpeMyMa (pyHKITHH
JIBYX TEPEMEHHBIX. AJITOPHTM OTBICKAHHSA SKCTpeMyMa (YHKIIHH JBYX THepeMeHHBIX.
Hauo6onbiiee u HanMeHbIIIee 3HaUeHHS (YHKITMH B 3aMKHYTOH 00.1acTH. Y CIIOBHBIN 3KCTPEMyM
(YHKITHH HECKOJIBKUX IIepPEMEHHBIX.

Tema 9. ILl1ockHe THHHH
CrocoOBl 3aJaHHA IUTOCKUX JHHHH (JIMHHI Ha IUTOCKOCTH). JIOKaJIBHBIE 3JIEMEHTHI ILTOCKOH
JIMHUHA. YTOII MeKIY ABYMS JTUHUSAMH. OrHOaromas oJHOoIapaMeTPUYecKoro CeEMeNCTBa TMHUM.
JIUCKpUMUHAHTHAS JIMHUS CEMEHCTBA JIMHUIA.



Tema 10. CraasipHoe moJjie
Ilonstue ckamipHoro mond. lloBepxXHOCTh ypoBHS ckasipHOoro Itonsd. lIpoms3BomHas 1o
HallpaBJIeHUI0. [pagueHT cKauisgpHoro moJjia. CBOHCTBa TpaJueHTa CKaPHOIO IIOJIA.
JInddepeHNIHPoOBaHNE HEIBHBIX ()YHKITHI IBYX ITePeMEHHBIX.

Tema 11. /IBoiiHOM HHTErPaJ
Ilonstne pABoiiHOTO HWHTerpajga. TeopemMa O CYIIECTBOBAaHMM JBOWHOTO HHTErpasa.
T'ecomeTpudeckuii cMbIcI ABOIMHOTO HHTETpaita. OCHOBHBIE CBOIICTBA JABOMHOTO HHTETpaia.
Brruuciienre 1BOMHOTO MHTErpaia B JEKapTOBOH cHCTeMe KOOPAHHAT. BeIuuciieHHe JBOMHOTO
HHTerpaia B IOJSIPHON CUCTEME KOOPIHHAT.

Tema 12. HecoOcTBeHHbIE 1BOHHBIE HHTEIPAIbI
JIBOMHEBIe WHTeTrpambl Mo OecKOHedHOM oOmacTH. J[BoifHBle HMHTeTrpalbl OT HeOoTpPaHHMYeHHBIX

yHKIHi.

Tema 13. TpoiiHoii HHTerpaa
Ilonstue TpoOIHOTO HHTerpana. I'eoMeTpHYECKHI CMBICI TPOWHOro HHTerpaia. OCHOBHBIE
CBOHCTBA TPOMHOIO HHTErpana. BeIlYUCIeHNe TPOHHOTO HHTErpaia B JeKapTOBBIX KOOPAUHATAX.
Brrancnenue TpoHHOTO HHTeTpalla B IIIIHHIPUYECKUX KOODAHHATAX.

Tema 14. KpuBoauHeliHbIe HHTEIPAILI 0 JJHHEe IYIH (KPHUBOJIHHeHHBbIe HHTEIPAJIBI
IepBoro poaa)
IlonaTne KpHBOJIMHEHHOTO HMHTerpaja HepBOTro poxa. OCHOBHBIE CBONCTBA KPHBOJIMHEHHOIO
HHTErpajla II€PBOIO poJa. DBpIuHCIEHHE KpPHBOJIHMHENHOIO HHTEIpajla IIEPBOIO  PoJa.
I'eomeTpHyeckuil cMBICT KPHBOJIHHENHOTO HHTETPalia IEPBOro poJja.

Tema 15. KpuBo/imHeHbIH HHTErPaJ M0 KOOPIAMHATAM (KPHBOJHHEHHbIN HHTErpaJl
BTOPOr0 PoJia)
TlonsTHe KPHUBOIHHEMHOrO0 HMHTeTrpaa BToporo pofa. OCHOBHEIe CBOMCTBA KPHBOJIHHEHHOTO
UHTeTpajia BTOPOro pojaa. BeluncieHHe KpPHUBOIMHEHHOIO MHTErpaja BTOPOrO PoOJa.
I'eomeTpHyeckuil cMbICI KPHBOJIMHEHHOTO HHTErpaia BTOPOro PoAa.

Tpernii cemecTp

Tema 1. lupepennuaibHble YPABHEHHS
ITonsatue nuddepennuarbHoro ypaBHeHHS. OObIKHOBEeHHOE MH(GepeHnnaIbHOe YpaBHEHHE.
Tlopsanok muddepenuanpHoro ypaBHeHHd. Perrenne nuddepennmansaoro ypapaeHus. Oomiee
pemtenne auddepermanpHoT0 ypaBHeHH. OONTHil HHTerpal quddepeHIHaTbHOrO0 YPaBHEHHS.
YactHoe pemenue nudbepeHnnanbHoro ypaBHeHHs. Ocobble penieHus mubdepeHITHaIbHOTo
ypaBHeHHd. 3anada Komu. /[uddepeHIManbHble YpaBHEHHS HEPBOTO IOPSAKA. YPaBHEHUS C
Pa3 eI IONTUMHECS ITePEMEHHBIMH.

Tema 2. OnHopoaHble W JHHeliHble IH(Q(epeHNHAIbHbIe YPABHEHHS IepPBOro
NOPSIIKA
OnuoponHbIe nupdepeHITHATEHEIE YPaBHEHHS. Meton peureHus OIHOPOJHOTO
nud¢epeHnuaTbHOTO  ypaBHeHHS. JIuHeiiHble nuddQepeHIInaIbHble YpPaBHEHHS IEPBOTO
nopsaka. HaxoxaeHune oOmEro pemieHHus JTUHEHHOTO HEOIHOPOJHOTO VPaBHEHHS IEPBOTO
HOpsAKa METOJIOM BapHAIUH IIPOU3BOJIBHOM ITOCTOSHHON (MeTo1oM JIarpanka).

Tema 3. YacTHbIe cayuan g depeHIHAIBHLIX YPABHEHHI
VpaBHenne bepHyWwH. VpaBHEHHe B TONMHBEIX AH(depeHMHanax. YpaBHEHHe, COMepKallee TOTBKO
HEe3aBUCHMYIO IIEPEMEHHYIO H IPOH3BOHYIO BTOPOTO IMOPSIKA. YPaBHeHHE, He COAepIKaliee HCKOMOIt
dyHKIH. Y paBHeHHe, He coepiKaliee He3aBHCHMOH IepeMeHHOH.
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Tema 4. JluneiiHble au(@epeHNHANBHBIE YpPaBHEHHS BTOPOro MNOpHIKAa ¢
MOCTOSSHHBIMH KO3 PHIIHEeHTAMHA
JIuneitHple omHOpONHBIe AHbbepeRInanbHble YPaBHEHHS BTOPOTO MOPSAKA € MMOCTOSHHBIMH
ko3 pummenramu. [loHATHE KOMIUIEKCHOTO YHclIa. MeTox pelieHnus TUHEHHOTO OJHOPOIHOTO
nuddepeHITHATLHOTO YPaBHEHUS BTOPOTO TOPAOKAa C TIOCTOSHHBIMH KO3(¢HIIHEHTaMu.
XapaKTepHCTHTIECKOQ YPaBHEHHE. Oﬁmee PelcHHue JIHHEHHOr 0 OJHOPOOHOTI'O
nuddepeHIHATLHOTO YpaBHEHUS BTOPOTO TMOPAOKAa C TOCTOSHHBIMH KO3(QHIIHNEHTaMH.
JIuHeitHBIE HEOHOPOAHbIE AH(]depeHIIaTbHbIE YPaBHEHNS BTOPOTO MOPSIKA € MOCTOSTHHBIMH
Ko3(pummenramu. OOIee penieHHe JIUHEHHOIO0 HeOJHOPOAHOro AH((epeHIHaIbHOTO
ypaBHEHUSI BTOPOTO TOPSJKA € TMOCTOSHHBIMH Ko3(dduuueHTaMu. Merox mogdopa (MeTon
HeoIlpeJlelIEHHBIX KO3(D(QHUITHEHTOB).

Tema S. JIlupdepeHunanbabie ypaBHeHHSI NEpPBOro MNOPsiIKa, He paspellleHHbIe
OTHOCHTCJABHO ll'pOlI3BO,E[H0ﬁ
O6umii Bug AuddepeHIMaTbHOTO YpaBHEHHS TIIEPBOTO IMOPSAJIKAa, HE pa3pelieHHOTo
OTHOCHUTEIIBHO ITPOM3BOHOK. MeToa BBeleHUS mapaMeTpa. Y paBHeHUe JlarpaHixka. YpaBHeHUE
Kmnepo. OcoOpie penieHHS. AJNTOPUTM OTBICKaHHS OCOOBIX penteHHd Iud@depeHInaIbHoro
YPaBHEHHUS IIEPBOTO MMOPSIKA, HE Pa3PENIEHHOTO OTHOCUTEBHO IIPOU3BOTHOM.

Tema 6. Cucrembl 1} PepeHIHAIBHBIX YPABHEHH
ITonstue cucteMsl AU pepeHIaTbHBIX YpaBHEHHH ITepBOTo Mopsaka. IIoHATHE HOPMaTbHOM
cucTeMbl JH(PQCPCHIIHATBHBIX ypaBHCHHI. IIOHATHE PpEIICHHA HOPMAJIBHOH CHCTEMBI
nugepeHIHATHHBIX YpaBHEHHH. 3aqada Ko 11 HopManbHOM cHcTeMbl TG depeHIIHaTbHBIX
ypaBHeHU. MeTOABl pelieHnus HOPMAIbHBIX CHCTeM Au(QepeHIHaTbHBIX YpaBHEHUHN (MeTOA
UCKTIOYEHH S HEH3BECTHBIX, METO]] HAX 0KICHUS] HHTETPHPYEMbIX KOMOHHAITHIA).

Tema 7. MeTon uzok.auH. MeToT mocie0BATeTHHBIX MPHOTHKeHN i
ITonsatre H30KIHHEL. [IpHGIHAKEHHOE TTOCTPOSHUE HHTETPATbHBIX KPUBBIX JU(GepeHITHATbHOTO
ypaBHeHHS MeTojoM H30KMMH. CocTaBileHHe Mu(¢epeHIIHaTbHOTO YpaBHEHHS CceMeilcTBa
KpuBbIX. Pemenne 3amaau Ko MeTogoM mMoce10BaTebHBIX TPUOTIKCHI.

Tema 8. JluHeiinble aUpQepeHNHAIbHbIE YPaBHEHHS BTOPOro MOPSAJIKa C
nepeMeHHbIMH KO3 PHIHeHTAMHA
JIuHeiiHbIE OMHOPOJHBIE NH(QepeHInaTbHbIE YPAaBHEHHS BTOPOTO IMOPSAKA ¢ MEPeMEHHBIMH
KO3 UTTHEHTAMU. OOGmee pemeHWe JTHHEHHOTO OJHOPOTHOTO JUdQeEpeHITHATEHOTO
ypaBHEHUSI BTOPOTO IMOPSJIKA ¢ IepeMeHHbIMH Kodbduimentamu. JIMHeliHbIe HEOJHOPOIHBIE
nugepeHIHaTbLHBIE YPaBHEHHS BTOPOTO TOPsAKA ¢ MePeMEHHBIMU KodgduimentaMu. Metoa
BapHallUd [POM3BOIBHBIX IIOCTOSHHBIX (Merox Jlarpanxka). OOmiee pelieHHe JIHHEHHOTO
HEOJAHOPONMHOTO H(]]epeHTHaIbHOr0 ypaBHEHHSI BTOPOTO TMOPSAKA C IepeMEHHBIMH
Kod(hpHITHEeHTaMH.

Tema 9. Hcmoab3oBanue JH((PepeHIHAIbHbIX YPAaBHEHHH B JIKOHOMHYECKOH
JHHaAMHKe
PaccMoTpeHHe HEKOTOPBIX IIPHMEPOB HCIIONb30BaHUSA AH(]epeHIIHATbHBIX YpaBHEHHN B
MOJEISIX HKOHOMHYECKOH JHMHAMHKH, B KOTOPBIX OTpakaeTci HE TOIBKO 3aBUCHMOCTh
IEPEMEHHBIX OT BpEMEHH, HO U MX B3aHMOCBA3b BO BPEMEHHU.



9. Texkyuuii KOHTPOJIb 0 JHCHUILTHHE

Texymuili KOHTPOJIb IO IHCHUIUIMHE HPOBOAUTICH IIYTEM KOHTPOIS IOCEIIaeMOCTH,
IIPOBEJCHUS KOHTPOIBHBIX pad0T, TECTOB I10 JIEKIIMOHHOMY MaTepHally, BEIIOTHEHHS JOMAITHHX
3aJlaHuil U QUKCHPYETCH B (popMeE KOHTPOJIBHOM TOYKH HE MEHEE OJHOIO pa3a B CEMECTP.

10. Iopsinok NpoBeieHAsI K KPATePHH OIleHHBAHHS MPOMEKYTOYHOM ATTeCTAIIHH

DK3aMeHbl B IIEPBOM H BTOPOM CEMECTpaX IPOBOIATCS B MHChbMEHHOH (dopMe Io
OmeTaM. DK3aMeHAIlMOHHBII OMIET COCTOMT M3 TpeX YacTeidl. IIpoaoiKuTenbHOCTh IK3aMeHa
1,5 Jaca.

CTpykTypa »5K3aMeHa COOTBETCTBYET KOMIIETEHTHOCTHOH CTPYKType IHCIHIIIHHE.
CucrteMa OLIEHHBAaHHUS HTOTOBOIO KOHTPOJIS IO JUCLMIUIMHE OTpaKkaeT IOCTIDKEHHe BCEX
3aILIAHUPOBAHHBIX HHIUKATOPOB — PE3YIbTATOB O0YYECHUS.

IlepBag u BTOpas yacru OWeTa coJiepsKar Bolpockl, mposepsrone OIIK — 2 . OTBeTs Ha
BOIIPOCHI ITEPBOI U BTOPOI YaCTH JTalOTCS B Pa3BEPHYTOM (hopMe.

Tpetest "acTh comepkuT Bompoc, mpoBepstomuii MOITK-2.1 u odopMiIeHHBIH B BHIE
NpaKTHYecKol 3amaud. OTBeT Ha BOIPOC TPEThed 4YacTH IIpeArosaraeT pelleHHe 3ajadd U
KPaTKy¥ HHIEPIPETALUIO [0JYYEHHBIX Pe3Y/IbTaTOB.

IIpuMepHBIi epeYeHb TeOpeTHYECKUX BOIIPOCOB
. IloHsTHE MHOKECTBA.

. Cr1oco0bI 3a1aHH ST MHOKECTB.

. Oneparuy Hall MHOKECTBAMU.

. OnpeienieHye BepXHeil U HIDKHEN TPaHH MHOKECTBA.

. OHpe,I[e}IEHHe THCIIOBOH IIOCIeJOBATCIIBHOCTH.

. OnpeneneHue mpeieNa YHCI0BOM I1OCIEA0BATEIBHOCTH.
. Onpenenenue QyHKIHH.

. Onipenenenue npenaena ¢ yHKIUH.

. OTHOCTOpOHHUE TIPeJIeTIBL.

OO0 =1 Oy b B b

—_
o

. BeckoHeuHO Manas 1 6ecKOHEUHO G0JIbInas QyHKITHS.

[u—
—_

. IlepBblii 3aMedaTeNbHBIN IPe/Iell.

—
R

. Bropoii 3amedareNbHbIN peel.

—
(%]

. OnpenienneHne HENPEPHIBHOCTH (DYHKITHH B TOUKE.

,_.
.

. Touku pa3pbiBa U UX KJIaCCU(pHKAITHS.

—
hn

. OnpeieneHue TpoOU3BOJHOM.

—
=)

. IIpaBuna nud depeHTUPOBAHU.

—
|

. Ta0mi1a IpOU3BOTHBIX.

—
co

. IIpousBoHAs CIIOKHOT () YHKITHH.

—
o

. [IpousBoHas HEIBHOH (DYHKITHH.

. JAuddepernnan ¢ yHKIIHH.
. IIpomsBobIe U MU ]epeHIHATBI BBICITUX TOPSIAKOB.

[ I S T
o = O

. Teopemsl Poms, Jlarpanixa, Konmm.

o]
(Y]

. IIpaBwio Jlomurans.



24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51

OmnpeneneHne 3KCTpeMyMa O YHKITHH.
HeobOxonnmMoe ycnoBne 3KCTpeMyMa.
JlocTaTO4HBIE YCIOBHS SKCTPEMYyMa.

BBIYKI10CTh, BOTHYTOCTh U TOUYKH Nepernda rpadguka QyHKIIHH.
ACHUMIOTOTHIL.

Ormpenernenue nepBoodpazHoOL.

Or[pe;[eﬂe}me HEOIIpeOCICHHOIO HHTEIrpaa.
Tabimi1a 0CHOBHBIX HHTETPAJIOB.

OCHOBHBIE CBOIICTBA HEOIIPEIEIEHHOTO HHTETPaa.
3ameHa IepeMeHHOM.

HHTrerpupoBanue 110 4acTIM.

HHTerpupoBaHue paruoHaIbHBIX (QYHKITHIL.
HHTerpupoBanue HppariHOHATBHBIX () YHKITHI.
HHTerpupoBaHne TPUTOHOMETPHIECKHX (PYHKITHIA.

OHpe,IIEJIEHHE OIIPEICIIEHHOI 0 HHTECIPaJla H €TI0 FBOMeTpH[IeCKHﬁ CMBICII.

OcCHOBHBIE CBOIICTBA OIIPEIeTIEHHOI0 HHTErpaa.
@opmynna Herotona — JIenOoHuUIa.

3amMeHa IepeMeHHOI B OIIpe/IelIeHHOM HHTerpale.
HHuTrerpupoBanue 110 4acTSIM B OIIpeJelIeHHOM HHTerpaie.
Brerancnenune mwionmaaeii IIockux Qpuryp.
Heco0cTBeHHBIE HHTETPANBI 1-TO U 2-T0 poja.
OrmpeienieHye YUCIOBOTO Psa.

Cxomgumiics psi.

CBoOHCTBa CXOIAIIUXCS PAJIOB.

Heo0xoauMeli mpU3HAaK CXOAUMOCTH YHCIIOBOTO PSIa.
IIpu3Hak cpaBHEHUS.

HHTerpanbHbli IpU3HAK CXOAUMOCTH.

. IIpu3nak JlenOHuUIIA.
52.
53.
54.
55.
56.
57.
38.
59.

OnpeneneHue CTEIIEHHOTO psla.

OO0macTh CXOQUMOCTH CTEIIEHHOTO PSa.

Pan Maxkmopena.

Psan Tetinopa.

OrmpeneneHne QyHKIUA HECKOJIBKUX IIEPEMEHHBIX.
Omnpenenenue npeaena GYHKIHUA JBYX HepeMeHHBIX.
YacTHble IPOU3BOIHBIE.

YacTHEIE IIPOHU3BOJHBIC BRICITHX IIOPAIKOB.
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60. DxcTpeMyM (QYHKITHH ABYX ITepeMEHHBIX.

61. HeoOxoammMoe ycnoBHe SKcTpeMyMa (DYHKITHH IBYX IT€PEeMeHHbIX.

62. JlocTaTo4HOE yCIOBHE SKCTpeMyMa (DYHKITUH IBYX MEePEeMEHHbIX.

63. YCII0BHBII SKCTpeMyM () YHKITHH JIBYX IepeMeHHBIX.

64. HeoOxoauMoe YCITOBUE YCITOBHOTO SKCTPEMyMa (DYHKITHH JTBYX ITePEMEHHBIX
65. JIBOIHOI1 MHTETPaL

66. OcHOBHBIC CBOICTBA ABOHHOI O HHTeTpaja.

Tumopsle 3aJa9H I leOM@BKyTO‘]HOluI aTrrecranmmu

I e’ dx

J1i+e' .

1. HaiiTu Heompee/IeHHbI HHTerpall

2. Haiitu ipesien  lim ﬂ )

y—0 x°
m4n2 +3n+1 )
3. JlokasaTh, HCTOJB3Y4 ONpeie/ieHHe Mpefieia, 9T0  n—s=  2p° +3

4. HaiiT mpou3BOIHYIO (QYHKIIHH, 3aJaHHOI HESIBHO YPaBHEHHUEM gy = x) .

h

. Haiitu rutonaaps GUIypsl, orpaHU4eHHON JIMHHSAMH y= x’, y=L
6. Haiitu s3xcTpeMyMsl GyHKIHHE y = x —In(1+ x) .

.

cosx, ecmt x=0,

7. UccnenoBaTh Ha HEMPEPHIBHOCTD (YHKITHIO y =1
smx, eciut x> 0.

1
8. Haiiti mpenen ]jng(e” +x)*.

. . sinx
9. HaifTu HeollpeAeIcHHBII HHTETPal I—
1+3cosx
10. HaifTi acHMITTOTBI KPHBOH )’ = 6x” +x° .
. . 2x+1
11. Haiitn Heollpe/lelIeHHbIN UHTET Pajl I S dx .
X —2x
3n°+4
m =3
12. JIoka3aTh, UCIIOIB3YS OIpEJIeIeHHe IIpeIelia, 9ro s | .
13. Haiitn Heollpe/1elIeHHbIN HHTET Pajl Jrgxdx :
1
14. Haittu o0macTh ompeaeneHus QyHKIIMH — y = ]n(x ~1)+ > :
- X
. 1
15. Haiitu o0macTh ompeaeneHus QyHKIIMH — y = arcsm(x -1)+ ;
—X

16. Haiiti mpou3BoiHY0 () YHKITHH, 3aJJaHHOH HESBHO YpaBHEHHEM
x’e’ —y’cosx=0.

17. Haiiti o6macTh onpeneneHHsS GYHKIHH — y =+/3x—1 + 1
—X

th

18. Haiitn Heollpe/1elIeHHbIN UHTET Pajl I(x +2)sin xdx .
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19. Haiiti mromaab GUTYPEL, OTpaHHIEHHOH THHHAMH
y =1-x%, y =x*4+2, x=0, x=1
20. HccnenoBaTh Ha HEPEPHIBHOCTD () YHKITHIO

{COS x, eciu x <0,

x*+1, ectu x> 0.

21. HaiiTl acCHMIITOTHI KDHBOH y = xe” .

22. HaliTH acCHMIITOTHI KpUBOii y = /4x” +1.
23. Haiitu skcTpeMyMbl QYHKIHHE y = x — In(1+ x7).

24. Hccnenosath CX0OUMOCTD pAla » |

1
= fn(+n?)

2

25. Hccnenosath CXOAUMOCTD psaa > % )

n=l1

26. UccienoBarh CX0AUMOCTD Psiia i]n(l + l) )
n

n=1

= (=1 n+ln
27. UcciienoBarh CX0AUMOCTD Psiia (,)71 )
n=l N +

-

28. Haittu 061acTh CXOIMMOCTH CTEIIEHHOTO psiaa > n!x” .
n=1

i

29. Haiitu 00/1acTh ¢XOIUMOCTH CTEIIEHHOTO psjia Zﬁ )
n=1 n—

30. Pa3noxuts B psan Makiopena GyHKmmo f(x) = e .
31. Pasnoxuts GpyHKIMIO f(x) = x° —3x B pax Teilnopa mo cTemensam x —1.

32. Paznoxute Gpyarnmio f(x) = 2x° +4x—3 B pag Teilopa o CTemeHIM x + 3 .

33. Haiiti o61acTh onpefeTeHHsS GYHKIHHU = = arcsin y-1 :

X

34. Haittu o6nacTs onpefeneHus QYHKIMH = = (/X +y +/x — ) .

3

35. Haiitn 4acTHBIE HPOU3BOAHBIE QYHKIHH = = xIn y + Ry
X

36. HaiiTu 9acTHBIe IPOM3BOJHBIE QYHKITHH = = <

37. Haiiti 5KCTpeMyMbl QYHKIME = = 4(x —y) —x” — y°.

38. Haiitn 3KcTpeMyMBbI QYHKIUH = = eg(x +37).

39. Haiirtu auddepernuan GyHkmuu = = In(x +5y7).

40. Haittu nuddepenrman Gynknun = = sin(xy”).

41. HaiiTi 5KcTpeMyMBl QYHKIHH = = xy TIpH x° +p° =2.

42. HaiiTi >KCTpeMyMBI QYHKIHH = =x° + y° IpH x +y =2(x> 0,y = 0) .

43. BpIUUCIIUTH ABOMHON HHTETPall ﬂ (x—y)dxdy , tne G — 061acTh, OrpaHHIeHHAs TUHHIMH:
G

x=0,y=0,x+y=2.
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PEBy}IbTaTbI 3K3aMcHa OIIPEICIIOTCA
«YHOOBIICTBOPHUTCIIBHO», «HEYIOBIICTBOPHTCIBHOY.

OIICHKaMH COTITHIHOM, «XOPOIIO»,

3a TeKylIyr0 padoTy B CEMEeCTPE CTYJEHTaM BBICTABIISETCS OLIEHKa I10 MITHOAIbHOR
HIKajne, KOTopasg VUHTBIBAeT: IIOCENaeMOCTh, PadoTy CTYISHTOB HAa IIPAKTHUYSCKHX 3aHATHAX,
Pe3yIbTaThl BHIMIOJHEHUS KOHTPOJIBHBIX H JIOMaIIHUX padoT. MToroBas omeHka GopMHpyeTCs
KaK cpeJHHI OalUT MeXy OLEHKOH COOCTBEHHO 3a 3K3aMEH U OIIEHKOH, IOJIy4€HHOU CTYIEHTOM

3a TEKYIIYIO paboTy B cEMECTpe.

KpHTepHH ONCHHBAHHA IMPEACTABIICHBI B IIPHBCACHHBIX HHKE TabIHIax

dopMmupyemele | IlmanupyeMble | KpuTepHH Ol HHBAHHSA Pe3YILTATOB 00 YUeHHS

KOMIIETEHIIHH | pe3yIbTaTHI OneHka OneHka OneHka OneHka
00yueHHd 1O «HeYIOBJIeTBO | «YIOBJIETBOP | «XOPOILO» «OTIHYHO»
JHCHUILTHHE PHTEIBHO» HTEeJILHO»

(Moxyam)

OIIK -2 3Hame: OcHOBHl | BeIcTaBiAeTcA 3acmyKHBaeT 3acayKHBaeT 3acnyKHBaeT
MaTeMaTHYeCKoro | ob0ydaromemycs, | oOydarommmiica, | oOydJarormeics, o0 yJarOITHICH,
aHAalH3a, oDHapyXKHBIIEM | 0OHAPYKHBIIHE | 0OHAPYKHBIIHH | OOHApYKHBIIH
HeoO0XO0/THMbIE Y cepbe3HEHEe 3HAHHA [IOTTHOE 3HaHHE H
J71 pelleHHA TIpoGeIH B MaTepHala MaTepHana BCECTOPOHHEE,
(hPHHAHCOBBIX H 3HAHHAX H3Y4eHHOH H3yUIeHHOH CHCTEMaTHIECK
IKOHOMHYECKHX OCHOBHOT'O JHCIHIITHHBI B | JHCITHILTHHEI, oe H ray0okoe
3a/ad; MaTepHamia o0beMe, YCIIENIHO 3HAHHE
Vuemo: H3Y9eHHOH HEOoOX OTHMOM BBIIONHAIOIIHH | MaTepHala
TIPHMEHATD JHCITHILTHHBL, I IpeIycMOTPEHH | H3Y9eHHOH
MaTCMaATHYCCKHC JAOITYCTHBIICMY )IaJ]])HCﬁ]JICﬁ BIC B IIpOrpaMMe AHCITHIUTHHBI,
METOABI J71A TIDHHITHITHATEH | yae0BI 3aJlaHHA, HO yMeToIHi
PpelleHns blE OIIHOKH B H IIpeCcTOAINeH | JOITycKAalomiHi cBOOOTHO
SKOHOMHYESCKHX BBITIOJIHEHHH paﬁom IIo IIPH 3TOM BEIIIOJIHATE
3a/ad; 3aJaHHH npodeccHH, HETIPHHITHITHAIG | IpaKTHYeCKHE

Bradems: CIIPABILAIONTHIC | HBIE OIIHOKH 3a7JaHHA,
METOTHKOH ic TIpeIyCMOTpPEH
TIOCTPOEHHA, BBITIONTHEHHEM HEBIE
aHalH3a H 3aJaHHH, TIporpaMMoH
TIpHMEHEHHA 00712 JATOTITHEH
MaTeMaTHIeCKHX HEeoO0XOTHMBIMH
Mofenel 1A 3HAHHAMH 1A
OIICHKH yCTpaHeHHA
COCTOAHHA H TOTPENIHOCTEH
TIpOTHO3a B OTBETAX II0J
Ppa3BHTHA PYKOBOJCTBOM
IKOHOMHYCCKHX IIpernogaBaTcii.

ABJIEHHH H
TIPOIIECCOB
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dopMmupyemele | IlmanupyeMble | KpuTepHH Ol HHBAHHSA Pe3YILTATOB 00 YUeHHS

KOMIIETEHIIHH | pe3yIbTaTHI OneHka OneHka OneHka OneHka
00yueHHd 1O «HeYIOBJIeTBO | «YIOBJIETBOP | «XOPOILO» «OTIHYHO»
JHCHUILTHHE PHTEIBHO» HTEeJILHO»

(Moxyam)

HOTIK-2.1 3name: BricTaBmaerca 3acmyKHBaeT 3acayKHBaeT 3acnyKHBaeT
CTPYKTYPY obydaromemycs, | oOydarommmiics, | oOydJaroImuiics, o0 yJarOITHICH,
JTHCITHILTHHEI oDHapyXKHBIIEM | 0OHAPYKHBIIHE | 0OHAPYKHBIIHH | OOHApYKHBIIH
«MaTeMaTHUSCKH | Y cepbe3HEE 3HAHHA [IOTTHOE 3HaHHE H
H aHATH3» H TIpoGeIH B MaTepHala MaTepHana BCECTOPOHHEE,
TIOHHMATh CYTh 3HAHHAX H3Y4eHHOH H3yUIeHHOH CHCTEMaTHIECK
3a[a4q KaKJO0To H3 | OCHOBHOTO JHCIHIITHHBI B | JHCITHILTHHEI, oe H ray0okoe
€& pa3/ienoB MaTepHamia o0beMe, YCIIENIHO 3HAHHE

Vuemo: H3Y9eHHOH HEOoOX OTHMOM BBIIONHAIOIIHH | MaTepHala
peIlaTh THIIOBBIE | JHCITHILTHHEL, I IpeIycMOTPEHH | H3Y9eHHOH
3aJaqH JOIIyCTHBIICMY naTbHCHITCH bl B IIporpaMMe | JHCITHIUIHHBI ,
MAaTeMATHIECKOTO | NPHHITHITHATGEH | yaeOb 3aJlaHHA, HO yMeToIHi
aHalH3a H blE OIIHOKH B H IIpeCcTOAINeH | JOITycKAalomiHi cBOOOTHO
AHATH3HPOBATH BBITIOJIHEHHH paﬁom IIo IIPH 3TOM BEIIIOJIHATE
TIOTy9eHHBIE 3aJaHHH npodeccHH, HETIPHHITHITHAIG | IpaKTHYeCKHE
pe3yIbTaTH CHPABIAIONIHAC | HBIE ONTHOKH 3aaHHA,

Bradems: ic TIpeIyCMOTPEH
HABBIKAMH BBITIONTHEHHEM HEBIE
TpHMEHEHHA 3aJaHHH, TIporpaMMoH
COBpPEMEHHOTO 00712 JATOTITHEH
MaTeMaTHIeCKOT O HEeoO0XOTHMBIMH
HHCTPYMEHTapHA 3HAHHAMH 1A
J71 pelleHHA yCTpaHeHHA
IKOHOMHYECKHX TOTPENIHOCTEH
3a7aq B OTBETAX II0J
PYKOBOJCTBOM
IIpernogaBaTcii.

3a4eT ¢ OIEHKON B TPETheM CeMecTpe IPOBOJUTCS B MHChbMEHHOH (opMe MO OHIETaM.
Buer copepkuT ABa TeOpeTUHIECKHX BOIpoca U OAHY 3aaady. [Ipolo/nKuTenbHOCTD 3aueTa 1,5

HJaca.

TIpumMepHEIii TepedeHb TeopeTHYECKHX BOMPOCOR
1. Oco6rie pemreHns aud GpepeHITHATHLHOTO YPaBHEHHUS.
2. 3amaga Komn.
3. YPaBHE!HHFI ¢ Pasgc/CIFONIHMHCA IICPEMCHHDBIMH (,[[aTb OIIpeJCICHHEC H OIIHCaTb MCTO/

peIIeHns).

4. OnHopoxanble nudQepeHINaTbHbIE YpaBHEHHS (1aTh OIpeJielieHHe M OIHCAaTh METOJ

peIIeHns).

5. Jluneiinple auddepeHInaTbHble YPaBHEHHS MEPBOTO IOpsAKa (IaTh OmpeleiieHHe H
OIMHCATH METO]T PEIIEHIS).
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6. YpaBuenue BepHynH (1aTh ONpPeeIeHHE U OMHCATh METO]] PeIlleHUS).

7. YpaBHeHHe B TIONHBIX AH(DPepeHHatax (1aTh ONpee/IeHne H ONHCATh METOJI PEIICHHS).

8. UacTHple ciaydan muddQepeHInaaIpHbIX YpaBHEHHI BTOPOTO Mopsiaka (MPUBECTH BHJIBI
YPaBHEHUI U OMHUCATh METONBI UX PEIICHHUS).

9. JlumeitHple oJHOponAHBIE AuddepeHIaTbHble YpPaBHEHHS BTOPOTO IIOpPSAKAa C
MTOCTOSIHHBIMHU K03 (QUITHEHTaMH ([]aTh OIpe/ieTIeHHE U OMHCATh METOJ PENICHMUS ).

10. JIuHeiliHple HEOMHOPOIHBIC mH(dEPEHIMaTIbHPIC YPABHCHHSA BTOPOTO TOpPSOKA ©
MTOCTOSIHHBIMHU K03 (QUITHEHTaMU ([]aTh OIpe/ieJIeHHe H OTHCATh METOJ PENICHMU ).

11. Meton BBeIeHUS ITapaMeTpa.

12. HopmanbHbIe cHcTeMbI T pepeHITHaTbHbIX YpaBHEHHH (JaTh OmpeJie/ieHne H OIHCaTh
METOIbI PETIeHHS).

13. 3amava Komm a1 HOpMaJIbHOM cHcTeMbl JH(depeHIHanbHbIX YpaBHEHHI.

14. MeToa H30KIIHH.

15. Metoxa nmocne1oBaTENbHBIX TPHOIHKCHUH.

16. JluneitHple oxHOpoAHBIe nH(¢epeHINaTbHEE YpaBHEHHS BTOPOTO IIOpSAKa ¢
MepeMeHHBIMU K03 dHIHeHTaMu (JIaTh OTIpe/ie/ieHHe U OIHCATh MEeTO]T PEIIeHHS ).

17. JluneliHble HeOXHOpPOAHBle aH(depeHIHaTbHbIe YpPaBHEHHS BTOPOTO IOpsAAKa C
MepeMeHHBIMU K03 dHIHeHTaMu (JIaTh OTIpe/ie/ieHHe U OIHCATh MEeTO]T PEIIeHHS ).

IIpumepbl 3a7a4:

1. Pemurp ypaBHeHue (2x+5)dy + ydx = 0.

2. Pemuts ypaBHeHHe y' = y—, -2
X X
; 3y
3. Pemiuts ypaBHEHHE y ——— = X.
X

4. Pemuts ypaBHeHHe y' —2y' +2y=0.
5 Penuth ypaBHeHHE y' — 7y’ =(x—1)".
6. Pemnts ypaBHerue y' +3y  =e’.

7. Pemuts ypaBHeHHE y' + 25y = oS Sx.

PesynpTaThl 3a4eTa C OIICHKON OIPENEMIOTCS OICHKAMHU «OTIHYHO», (XOPOIIOY,
«YOOBIECTBOPHTEIIBHO, «HECYJOBICTBOPHTCIBEHO.

3a TeKylIyr0 padoTy B CEMEeCTPE CTYJEHTaM BBICTABIISETCS OLIEHKa I10 MITHOAIbHOR
IIKajle, KOTopas YYHTBIBAaeT: IOCENIaeMOCTh, Pa00Ty CTYACHTOB Ha IPAKTHUYECKHUX 3aHITHSIX,
Pe3yIbTaThl BBIMOJIHEHUS KOHTPOJIBHBIX M JOMANIHHX padoT. MIToroBas oleHKa (popMHpyeTCs
KaK cpeJHHI OalUT MeXk Iy OIIEHKOH COOCTBEHHO 3a 3a4€T U OILIEHKOM, MOJIy4€HHOH CTYJAEHTOM 3a

TEKYIIYIO paboTy B ceMecTpe.
Kputepuu onieHHBaHHS IPeICTaBIeHbI B IPHBEICHHBIX BBIIIE Ta0IHIAX.

11. VueOHO-MeTOOHYECKOE 00ecIeueHHe

a) DIeKTPOHHBIH YUYeOHBII Kypc II0 AHCHHIUIMHE B JJIEKTPOHHOM VHHBEPCHTETE
«Moodle» - http://class.tsu.ru/m-course-22789: http://class.tsu.ru/m-course-22790:
http://class.tsu.ru/m-course-22806.

0) O1leHOYHBlE MaTepHaIbl TEKYIIEro KOHTPOIS H IMPOMEKYTOUHOH aTTecTallH II0
TUCIHILTHHE.

B) [/1aH mpakTHIeCKHX 3aHATHI IO JUCITHILIHHE.
1) MeToaudecKHe YKa3aHHS 10 OPTaHU3AIIMH CaMOCTOSTETEHON paboThl CTY/IEHTOB.
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12. IlepedeHb yueOHOI JTHTePaTYpPhI H pecypcoB ceTH HHTepHeET

a) OCHOBHAS JTUTepaTypa:
1. Beicmmasgs mMaTeMaTHKa JIs 3KOHOMHYECKOro OakagaBpuara: YUeOHHMK W TPAKTHUKYM: [AJIS
CTYACHTOB BY30B I0 crenuaiabHocTH 061800 «Maremarniyeckue METOAbI B 3KOHOMHKE» H
JIPYTHM SKOHOMHYecKHM crhenuanbHOcTIM | / H.III. Kpemep, U.M. Tpumnn, b.A. IIytko, M.H.
Opunmas; o pexa. H.II. Kpemepa. — M.: FOpaiir, 2016.— 909 c.
2. Belcmag =~ MaTeMaTHKa I8 SKOHOMHCTOB MIPAaKTHKYM :  [yueOHO-TIpaKTHYECKOe
moco0ue JIS CTYAEHTOB, 00y4YarOIIUXCS [0 HalpaBleHHK OakailaBpuara "DkoHomuka" O. B.
Tarapauxor, JI. I'. Buptokosa, I'. 1. Bo6puk u np.| ; mox o6mr. pen. O. B. Tarapuukora ; [Poc.
skoHOM. YVH-T UM. I'. B. Ilitexanosa], Mocksa, Knopyc, 2020 703834, 317 c.
3. Kypc BblclIell MaTeMaTHKH JUIS SKOHOMHCTOB: Y4YeOHHMK: [/UIS CTYJIEHTOB BY30B IIO
HanpasiieHHIM noarotoBku 38.03.01 «3OxoHOMuKa», 38.03.02 «MenemxmenT», 38.03.03
«YupasneHnue nepcoHamom», 38.03.04 «l'ocymapcTBEHHOE M MYHHUIIUIIAJIBHOE YIIPABIEHHEY,
38.03.07 «ToBapoBenenue» (kBammdukamms (crerneHp)) «bdakamaBp»)] / B.M. Pynsik, I'.HN.
Bbobpuk, P.K I'punnesudtoc u 1p.; mox pen. P.B. Carurosa. — M.: UHOPA-M, 2016. — 645 c.
4. Bepman I'.'H. CO6opHHK 3a/1a4 10 Kypcy MaTeMaTHYecKoro aHaiau3a: yde6Hoe mocodue / I H.
Bepman. — M.: Ansgnc, 2015. —432 c.

0) IOTIOTHUTETbHAS TUTEPATYpPa:
1. Beicnrasg maTteMartuka. ITOJMHBIE Kypc: VUeOHHK I 3KOHOMHYECKOT0 OaKalaaBpHaTa: [IUIs
cryneHToB By30B| / B.C. IllumaueB; mox pen. A.H. Tuxonosa. — M.: FOpaiir, 2016.— 607 c.
2. Bpicmiag MaTreMaTHKa UIS 5SKOHOMHCTOB. Y4eOHHK U1 CTYIEHTOB OaKajlaBpHara,
oOydJaroIIuXcsd II0 HalpaBICHHIO ITOATOTOBKH "DKoHoMmMuKa». Cep. bakamaBpmar. / O.B.
Tarapaukos, E.B. IIIsen.— M.: Knopyc, 2021. — 630 c.
3. Bercmras MaTeMaTHKa UL S9KOHOMHCTOB. Y4eOHHK H IIPAKTHKYM [UISL By30B B 2 9acTSX,
2-e m3nanue, nepepad. u gom. — U.1/ A.M. [Tonos, B.H. CotaukoB.— M.: FOPAUT, 2022. — 271
C.
4. Kmoume B.JI. Belcnrag MaTeMaTHKa I SKOHOMHCTOB. 3ajJayd, TECTBI, YIIPaKHEHHS.
V4eOHUK M MPAaKTHKYM, 5-¢ u3M., mep. u jgom. - Cep. 73 bakanaBp u cmenuanuct / B. JL
Kmromua.— M.: FOPAWUT, 2019. — 165 c.

B) pecypchl ceTu MHTepHeT:
1. Hayunas 6ub6nnoteka TOMCKOTO rocyIapcTBEHHOTO YHHBEPCHTETA [ DNeKTPOHHEIH pecypce] /
TI'Y.— Dnekrpon. gan. — Tomck: HB TT'Y, 1997 — 2022. — URL: http://www lib.tsu.ru/ru.
2. Springer [ 3mekTpoHHEIH pecype]/ Springer International Publishing AG. — DeKTpoH. JaH. —
URL: http://link.springer.com/
3. DiekTpoHHO-OMOIHOTeUHas cHcTeMa HM3matensctBa JlaHe [DIIeKTpOHHBIT  pecypc)/
HznarenscTBo «JlaHp». — DiuexkTpoH. maH. — URL: http://e.lanbook.com/
4. DnexkTpoHHO-OuOGTIHOTeUHas cHcTeMa «KuHura@oHI» [DIeKTPOHHBIN pecypc] — DIEKTPOH.
mad. — URL: http://knigafund.rw/
5. DIeKTpOoHHO-OHOTHOTeYHAS CHCTeMa Znanium.com [ DJIeKTPOHHEIH pecypc] — DIeKTPOH. JaH.
— URL: http://znanium.com/
6. DnekTpoHHas OHMOIMOTEeKa Y4eOHHKOB U Y4eOHO-METOAUYECKHX MaTepHaoB «bHOIMOTEKH
BY30B» [DnekTponHBI pecypc] — 3nekTpoH. gad. — URL: http://window.edu.ru/unilib/ /

13. IlepedeHb HHPOPMANMHOHHBIX TEXHOI0T HH

a) TUIIeH3HOHHOE H CBOOOHO pacIpocTpaHsieMoe IIPOorpaMMHOe o0ecTieueHHe:

— Microsoft Office Standart 2013 Russian: makeT mporpaMm. BKIoOYaeT MPHIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— IIYOIIHYHO JOCTYIIHBIE 00J1adHbIe TeXHOoIorHH (Google Docs, SIHaekc IUCK | T.II1.).
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0) nH(} OpMaITHOHHBIE CTIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHbIN KaTajior Hayunoi OMOIHOTEKH Ty -
http://chamo lib.tsu.rw/search/query?locale=ru&theme=system
— DIIeKTpOHHAs OoubmoTexa (pemo3uTOpHIi) [Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC KoHcynpTaHT cTyjieHTa — http://www.studentlibrary.rw/
— OobpasoBarenbHasa mwiatgopma FOpaiit — hitps://urait.ru/

14. MaTepnajJbHO-TeXHHYeCKOe o0eclieueHne

AyauTopuu A7 IPOBECHUS 3aHATHIH JIEKIIHOHHOT O THIIA.

Ay,[[HI‘OpHH AL IIpOBCACHHA 3aHATHI CCMHHAPCKOI'0 THIIa, HHIHBHAYAJIbHBIX H
TPYINNOBBIX KOHCY/IBTALIU, TEKYIIETO KOHTPOISA U MPOMEKYTOUHOH aTTeCTaIlHH.

Tlomemnrenns I caMOCTOSTENIBHOM PabOThl, OCHAIlEHHBIE KOMIIBIOTEPHON TEXHHKOH U
JIOCTVIIOM K ceTH WHTepHeT, B 3JIeKTPOHHYI0 HH(pOPMaIlHOHHO-00pa30BaTeIbHYIO Cpelly U K
HH(OPMAITHOHHBIM CIIPABOYHBIM CHCTEMAaM.

15. Hadopmanus o pa3padoTUYHKaX

Ynon Bukrop AHATOIbeBHY, JOKTOP TeXHHYECKHX HaykK, Mpodeccop, HMHCTHTYT
KOHOMHUKH H MeHeKMeHTa, Kadeapa MHOOPMAIMOHHBIX TEXHOIOTHH H OW3HEC-aHATUTHKH,
mpodeccop.
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