OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE

YUYPEXJIEHUE

_ MHKJIIO3MIBHOI'O BBICIIIET'O OBPA3OBAHUA
«MOCKOBCKHHU I'OCYJAPCTBEHHBIU T'YMAHUTAPHO SKOHOMUYECKHUI

YHUBEPCUTET»

KA®EJIPA [IPUKJIAJTHON MATEMATUKHU

.

JOKYMEHT NOAMUCAH
SNEKTPOHHOM MOAMNUCHIO

Ceptudukar: 041CD9B1001CAF77894D606F5F479EB1E9
Bnageneu: Caxapuyk Enena CepreeBHa
LewictBuTeneH: ¢ 26.09.2022 go 26.09.2023

~\

J

j VTBEPXIAIO

/ /
ITpopexTop mo\y€6HO-MeToq4YecKOl paboTe

P (@B
€24 ] E.C. Caxapuyk

Ly COF 2022

PABOYASI ITIPOTPAMMA JUCHUIIJIMHBI (MOY JISI)

JuddepeHnanbpable YpaBHEHUS

oOpa3oBaTeNbHas porpamMMma Hampasienus noarorosku 01.03.02 "TIpuxiagHas MaTeMaTHKA U

uHbopmaruka"

wudp, HAMMEHOBaHHE

Hanpasiaennocts (nmpoduiib)

BeIvucanTeIbHAsS MaTEMATHKA | I/IHd)ODMaHI/IOHHI)IC TEXHOJIOTHH

KBanmudukarms (cTeneHs) BITyCKHHKA: OaKanasp

®opma 06yueHHs OUHAS

Kypce 2.3 cemectp 4.5

Mocksa 2022



PaGoyas mporpamMma COCTaBlieHa Ha OCHOBaHMH (enepanbHOro rocylapCcTBEHHOTO
00pa30BaTENBHOrO CTaHAapTa BBICIIET0 00pa30BaHUsl 10 HANPABJICHUIO IOJATOTOBKH 01.03.02
«IlpuknanHas maremMaTuka ¥ uHOpMaTHKa (YpOBEHb OaxalaBpHara)», YTBEpXKICHHOIO
npuka3oM MunmcTepcTBa 06pazoBanus U Hayku Poccuiickoit @enepanuu Ne 9 ot 10 stHBaps
2018 r. 3apeructpuposano B Munrocte Poccun 06 dpespans 2018 r. Ne49937.

Pazpaborunku pabodeil IporpamMMBe:

MITDYVY, nouent kadbeapsl NPUKIATHON MAaTEMATHKH
MECTO paGOTH, 3aHMMaeMas J10JDKHOCTh

P rﬂ/ﬁz / | Hyuy6ume JLB. .03 20421
L //Iiozm7 ®.U.0. Tlara
PaGoyas mporpamMma yTBEp)K/IeHa Ha 3ace/JaHuH Kadeapbl PR T TR
(mpotoxoi Ne ot « A » 13 2022r.) : J
Ha 3acenaHuu YueOHO-MeToauueckoro copeta MITOV
(mpotoxon Ne 7 ot « 3 » VAl 20z, 1.)
COI'TACOBAHO:

Haqam;HH%e 0-METOUYECKOTO YIIPABICHUS
‘ W.I". IMutpuesa

« 5_1 » b9 2022 .

Haua/bHIK METOAUYECKOr0 OT/IeNa
e —JI.E. l'anteenox

« 2F» of 2022 r.
3aBenyior ,"'171 OMOIHOTEKOH

0~ B.A. AXThIpCKas
«22»__of 2022 T.

Jlexan ¢paxynprera [IMuld
e L E.B.Iletpynuna

«AE » 0% 2022 .




L

o un

Conep:xkanue

OPTAHM3AIIMOHHO-METOMYECKHI1 PA3JIEJ

CTPYKTYPA U COJAEP)KAHUE JUCHUILIAHBI (MOJY.JIsT)
OCOBEHHOCTH OBYUYEHWSI HTHBAJIMJIOB U JIMI] C OB3
YYEBHO-METOJMYECKOE OBECIIEYEHME CAMOCTOSITEJIbHOM
PABOTBI OBYYAIOIIMXCSI

OBPA30BATEJILHBIE TEXHOJIOTUH

OLIEHOYHBIE CPEJICTBA JJISI TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH W IPOMEKYTOYHOM ATTECTALINNA
YYEBHO-METOJIMYECKOE W WH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUILIMHBI (MOTYJIST)
MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI
JTUCLHUATLTAHBI (MOLY.J15T)



1. OPTAHU3AIIMOHHO-METOIUYECKU PA3JIEJ

1.1.  Llenu u 3a7auu OCBOCHUS y4eOHON AMCUUIUIMHBI (MOIYJIIs)

Heanio xypca “JluddepeHnuansapie ypaBHEHUS SBISIETCS OOYUYCHHUE CTYJIEHTOB TEOPUU
u MetogaMm AuddepeHInanbHbIX YpPaBHEHHH, MMEIOMUX (yHIAMEHTAIbHOE TEOPETUYECKOE
3HaUEHUE U UCIOIb3YEMbIX B KAUECTBE OCHOBHBIX MaTEMaTHYECKUX MOJIETEH B €CTECTBO3HAHNUH,
TEXHUKE U IPYTuX 00JacTsx.

3agauu u3y4yeHus JUCIHUILIUHBL:

- OBJIAJICHUE HaBbIKAMH
mudhepeHIIMaTbHBIMUA YPaBHEHUSIMU;

- BBIpa0OTKa YMEHUs KIacCU(UIIPOBATH YPABHEHUS;

- BbIpa0OTKAa YMEHHUS CTAaBUTh M UCCIIE0BaTh 3a1a4y Ko,

- OBJIQ/ICHUE HABBIKAMHM WHTETPUPOBAHUS NpocTeHmux anddepeHnnanbHbIX
YPaBHEHUH NIEPBOTO NOPSIKA,

- BbIPA0OTKA YMEHHUSI CTPOUTD PEILlICHUE JIMHEHHBIX YPABHEHUM U CUCTEM;

- (dhopMupoBaHHE MPEICTABIEHUN O MeToJax MPHOIMKEHHOTO pelIeHus 3a/1ay C
noMouIbio AU epeHnanbHbIX YpaBHEHUN.

1.2.  Mecro qucuumiMHel (MOIyJisl) B CTPYKType 00pa3oBaTeabHON MPOrpaMMBbI

MOZACIINPOBAHUA MPAKTUYCCKUX 3aJga4

HaImpaBJICHUA ITOATOTOBKHU

VYuebHast auctumuinHa «/luddepeHnmanbaple ypaBHEHN» OTHOCUTCS K OCHOBHOM 4acTH
osioka b.1. U3yuenne yuebHoi nucuuminabl «/uddepeHnmanpasie ypaBHEeHU» Oa3upyeTcs Ha
3HAHUSAX, YMEHUSAX M HaABBIKAX, MOJYYEHHBIX OOYYaIOIIMMHUCA TMPH U3YYCHUU UCIHUILTMHBI
«MaremaTuka» B cpenHed o0meoOpa3zoBaTesbHOM 1Kone, «MaTeMaTHuecKoro aHajau3a» u
«AAredpsl U TEOMETPUN.

3HaHUs, TOTYYEeHHBIC TPH U3YYCHUHU JAHHOTO Kypca, UCIOIB3YIOTCS MIPH U3yYSHUU BCEX
JUCLUIUIMH, I KOTOPBIX HeoOxoauM amnmnapat auddepeHnmanbHbx ypaBHeHHH.. Cro/1a MOXKHO
OTHECTH, Hanpumep, Kypcol «Teopus ynpasnenus», «MccmenoBanue onepanuit», «dusnka» wu

IpyTHue.

1.3.  TpebGoBaHus K pe3yibTaTaM OCBOCHUS Y4€OHOU TUCIUTUIMHBI (MOIYIIS)

[Ipouiecc ocBoeHust yueOHON AUCHUTUIIMHBI HapaBieH Ha (GOPMUPOBAHKE Y 00 yUAIOLTUXCS
CIEIYIOIINX KOMITETCHIIUH:

Yuusepcanshbie (YK), oomenpodeccunonansubie (OIIK), npodeccuonansubie (ITK) — B
cootBercTBUU ¢ PI'OC 3++.

Kon Copepxanue [Inanupyemble pe3yabTaTbl 00y4eHus 110
KOMITETEHIIUH KOMIIETEHIINH TUCIUIUINHE (MOAYIIO), XapaKTepU3yIollne
sTarbl HOPMUPOBAHMS KOMIIETEHIHHA

OIIK-1 Cnocoben  mpumensats | OIIK-1.1. 3HaeT OCHOBBI MAaTEMaTHKH.
(byHIaMeHTalIbHbIE OIIK-1.2. VYmeer pewmarb CTaHJapTHHIC
3HAaHUA, TOJy4YeHHbIE B | MpoeccHOHANbHbIE 33Jayd C MPUMEHEHUEM
obnacTtu METOJOB  AHAJUTHYECKOH  TEeOMETpUU U
MaTeMaTUYECKUX U | INHEWHOU anreOphl.
() ecrectBeHHbIX | OIIK-1.3. Bnageer HaBbIKaMH TEOPETUUYECKOTO
HayK, WM HCIOJIb30BaTh | UCCIENIOBAaHUS OOBEKTOB MpodeccroHaIbHON
ux B | J€ATEIBHOCTH.
npo¢eCcCuOHATBHON
JESTEIbHOCTH

OI1K-3 Cnocoben npumensTh u | OIIK-3.1. 3HaeT OCHOBBI TEOPUU CHCTEM U




MOAU(GUIIUPOBATH
MaTeMaTU4YeCKue
MOJICTH JUTSL  PEIICHUS
3aj1a4 B obmactu
npo¢eCcCuOHATBHON
JEATEIIbHOCTH

CUCTEMHOTI'O aHanusa, JUCKPETHON
MaTe€MaTUKH, TEOPUM  BEPOATHOCTEH U
MaTEeMaTHYECKON CTaTUCTHUKH, METO/I0B

ONTUMH3AIMM U HCCIEJOBAaHUS OIEpalui,
HEYETKUX BBIYMCIICHUH, MaTEeMaTH4eCKOTO |
UMHTALMOHHOTO MOJICIIUPOBAHMSL.

OIIK-3.2. YMeeT npuMeHSTh METOAbl TEOPHUH
CHCTEM " CHUCTEMHOI'0 aHaju3a,
MaTeMaTU4eCcKOro, CTaTHUCTUYECKOTO U
UMHUTALUOHHOTO MOJIEITUPOBAHHUS s
aBTOMATH3allMK 3a7ad TPUHATHS DPEUICHUH B
o0nacT npohecCHOHaIBHON AEATEIbHOCTH.
OIIK-3.3. Brnaseer HaBbIKAMHM IPOBEACHUS
MH)XEHEPHBIX PACUETOB OCHOBHBIX IOKa3aTesei
pE3yJIbTaTUBHOCTH CO3/IaHUS WU TNPUMEHEHHS
MH(POPMALIMOHHBIX CUCTEM U TEXHOJIOTHH

[IK-2

CrocoOeH  IIOHHMMATh,
COBEPIIICHCTBOBATh H
MPUMEHATh  COBPEMEH-
HBIH  MaTeMaTHYCCKHI
anmnapar

[IK-2.1. 3naeT OCHOBHBIE TEOPEMBI U (POPMYIIBI
MaTeMaTH4eCKOro aHam3a, reOMeTpHH,
JMICKPETHON MareMaTuku, auddepeHnnanbHbIx
YpaBHEHU, TEOPETUYECKUX OCHOB
UHPOPMATHUKH, YHUCIIEHHBIX METO/IOB,
(G YHKIIMOHATIBLHOTO aHAJIH3a.

[1IK-2.2. YMeeT npUMEHATh OCHOBHBIE TEOPEMBI

u  (opmynbl  MaTEeMaTHYeCKOrO0  aHAJIN3a,
r€OMETPUH, JUCKPETHOU MaTeMAaTUKH,
nuddepeHIaTbHBIX YpaBHEHUH,
TEOPETUUECKUX OCHOB UH(POPMATHKH,
YHCIICHHBIX METOJIOB.

[IK-2.3. Bnageer wMeronamu, HpHUEMaMH,

AJIropuTMaMun n crocoboamu MMPUMCHCHUA
COBPEMEHHOI'0 MaTeMaTHYECKOT0 armapara s
penieHus 3aj1a4 npohecCHOHATbHON
JIeATEILHOCTH.




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIMHBI (MOJIYJIST)

2.1. O6bem yueOHOM TUCITUTITUHBI (MOTYJIs).

O6wem mucuumiansbl «JAuddepeHnuanbHbie ypaBHEHHD» COCTABISACT 6 3aU€THBIX €AMHUIIBI /

216 gaca:

Bun yae6Ho# paboTbl Bcero, yacos Ounas popma
Kypc, gacos
Ounas popma 2 xypc, 4 2 Kypc, 5 cem.
ceM.

AyauTopHasi padoTa 00y4aroImuXxcs ¢ 100 48 52
npenojaBaresieM (10 BHIAM Y4eOHBIX
3aHATHII), BCEro B TOM 4HcJIe:
Jlekuuu 26 12 14
B ToMm uncne, npakrtuueckas
noaroroBka (JIITIT)
IIpakTnyeckue 3aHATHSA 84 36 38
B ToMm uncne, npaktuueckas 15 7 8
noaroroska (I1311I1)
JlaboparopHble 3aHATHSA
B ToM uncne, npakrtuuyeckas
noaroroska (JIPIIIT)
CamocrosiTejibHas padoTa 80 60 20
00y4arouuxcs
B ToMm uncne, npaktnueckas 16 12 4
noaroroska (CPIIIT)
IIpomexyTouHAast aTTeCTAMSA
(mMoAroTOBKA M C1a4a), BCEro:
KonTponbhas pabora
Kypcosast pabota
3auer 3 3
DK3aMeH 36 36
Uroro: 216 108 108
OO01mmast Tpy10eMKOCTh Y4eOHOM 4acoB 4acoB 4acoB
JTUCITUTITMHBI (B Yacax, 3a4€THBIX (63.e.) (33.e.) (33.e.)
eMHUIIAX )

2.2.  CopaeprxaHue paseinoB yueOHOU JUCIHUILTUHBI (MOTYJIs)

Cemecmp 4:

Ne | HammenoBanwue Coneprkanue pasziena (TeMaThKa 3aHsITHI) dopmupyemble

n/m | paszzgena (TeMbI) KOMITETCHITH

(nnaexc)




OcHOBHBIE
MOHATHS.

Omnpenenenne OOBIKHOBEHHOTO U] depeHITNaIBHOTO
ypaBHeHus. OrmpeneneHne 4YacTHOro U 0OIIero
peueHus, CBs3b MexAy HUMH. OOBIKHOBEHHBIE
muddepeHraIbHble  ypaBHEHUS IEpBOro MOpPsKa.
[Tonstne 3amaunm Komm. Teopema cymiecTBoBaHUS U
€IMHCTBEHHOCTHU peleHus OOBIKHOBEHHOT'O
muddepeHIIMaTbHOTO ypaBHEHUsT TEPBOTrO MOpsiiKa
(Ge3 JI0Ka3aTelbCTBA). ['eomerpuueckas
MHTEpIpeTanus OOBIKHOBEHHOTO
T depeHMaIbHOr0 ypaBHEHHs HEepBOro MOpsIKA.
YpaBHEHUE paInOaKTUBHOTO PACIaja.

OIIK-1

JAundpepennan
bHbIE
YPABHEHUsA
NepBoro
NMOPSAKA.

OObikHOBeHHbIE U depeHInalbHbIe YpaBHEHUS C
pa3AeICHHBIMA M DPA3JENSIOMUMICS TEPEMEHHBIMU.
OpHopoaHble ypaBHEHUs nepBoro nopsiaka. [Tonstue
OpPTOTrOHAJILHBIX TPACKTOPUA.

Jluneitnole nuddepeHnrnanbHble YpaBHEHUS TEPBOTO
MOpSiIKA - OCHOBHBIE CBOMCTBA PEUICHUS OJHOPOIHBIX
U HEOJHOPOIHBIX ypaBHEHHI. Meron Bapuanuu
MPOU3BOJIBHON IOCTOSIHHOW. YpaBHeHHE bepHysuim.
YpaBuenue Pukarru.

HuddepeHunanbaple  ypaBHEHUSS B TIOJIHBIX
nuddepennmranax. VYcnosue MTOJTHOTO
muddepennmana. MHTErpupyromumit MHOXKUTEb.
OObikHOBeHHBIE  auddepeHIuanbHble  YpaBHEHUS
MEPBOTO TMOpsAKa HE pa3pelieHHbIE OTHOCHTEIBHO
MIPOU3BOJHOM. Pemenne g depeHIHaTbHBIX
yYpaBHEHMH  METOJOM  BBEAEHHUS  IapameTpa.
VYpaBuenue Jlarpanxa. Ypasaenue Kiepo. Ilonstue
0c000Tr0 pelIeHus.

MeTtoapl TPUOTMKEHHBIX PEIIeHU OOBIKHOBEHHBIX
nudQepeHMaIbHbIX YpaBHEHHH MEpBOro MOpSIKa.
Merton mocienoBaTeNbHBIX MPUOMMKeHU. Metox
Diinepa. Metos HeonpeaeeHHbIX KO UIIMEHTOB.

OIIK-1

Cemecmp 5:

3.

JAundpepenunasn
bHbIE
YPABHEHHUA N-T'0
nopsjaKa.

JIuHeliHast 3aBUCUMOCTh U HE3aBUCUMOCTb (YHKILHH.
[IoHsATHE NMHEWHOW 3aBUCUMOCTH U HE3aBHCHUMOCTH
¢bynkumii. Omnpenenutens Bponckoro. CpolicTBa.
OObIkHOBEHHBIE TU(PEpeHINATBHBIE YPABHEHUS N-TO
nopsiaka. OOmue moHsATHA. [loHATHE YacTHOTO W
obmero pemenus. 3amaua Komm. Teopema
CYIIECTBOBAaHMA M  €IMHCTBEHHOCTH  PELICHMS
OOBIKHOBEHHOTO (] (epeHnanbHOro ypaBHeHUs n-
ro nopsaka (6e3 Joka3aTenbCTBa).
HuddepeHunanbaple  ypaBHEHUS  N-TO
JIONYCKAIOIME  TOHW)KEHUE  MOpsIKa.
muQQepeHMaIbHbBIX  YpaBHEHHH  N-TO
BBEJICHUS TTapaMeTpa.

Jluneitnble auddepeHunanbHble  YpaBHEHHS N-TO
nopsanaka. OOue nousitus. CoiictBa. OAHOPOIHBIE
nuHelHble auddepeHInanbHble  ypaBHEHUS — N-TO
nopsanka. Crtpykrypa oOmiero pemenus. llonsarue

MopsIZIKa,
Pemmenne
METOA0M

OIIK-1
OIIK-3




dbyHIaMEHTATBHOM CHCTEMBI pELICHHUIA.
Heonnopoausle  nuHeiiHble  nuddepeHranbHbe
ypaBHeHHsT n-ro  mopsngka. CTpykTypa o0mero

pewenus. @opmyna Jlnysmiis - Octporpaickoro.
OpnHoponaHble JIMHENHbIE nuddepeHnanbHbe
YpaBHEHHsS  N-TO  NOpsAAKAa € HOCTOSHHBIMU
kodpurmentamu.  Metron  Ounepa.  IlonsTue
XapaKTepUCTUUYECKOIO YPaBHEHUS.

Heoannopoanbie
nngdepeHmuan
bHbIE
YPABHEHHUA N-T'0
NOpsAKA.

HeonHoponnsie  nMUHEHHBIE

YPaBHEHHSA N-TO HOpsIKA.
IIPOU3BOJIBHOU IIOCTOSIHHOM. Heonnoponusie
AuHeNHble nu¢depeHIuanbHble  YpaBHEHUS N-TO
MopsiIka C TMOCTOSHHBIMU Kod(duimentamu. Metos

HeonpeeNeHHBIX KOO UITMEHTOB.

g depeHraibHbIe
Meton Bapuaruu

OIIK-1
OIIK-3

Kpaesble
3aja4m.

Kpaessle 3anaun. Ilonsatue kpaeBoii 3agaun. Pemenue
KpaeBo# 3a1a4M ¢ IOMOIbI0 GyHKIUU ['prHa.

OIIK-1
OIIK-3

Cucrembl
auddepenuman
bHBIX
YPaBHEHHUI.

Cucremsl Qg depeHIraIbHbIX YpaBHEHUH.
OcHOBHBIE TOHATUA. VIHTErpupoBaHHE CHCTEMBI
i QepeHMaIbHbIX YpaBHEHUH MYTEM CBEICHHS K
OJTHOMY YpaBHEHMIO 00Jiee BEICOKOTO MOPSAIKA.
Haxoxnenue UHTETPUPYEMBIX KOMOUWHAITHH.
Cucremsl JTUHEHHBIX nuddepeHIanTbHBIX
ypaBHeHud. Teopembl O  PELICHUSAX  CUCTEMBI
JIUHEHHBIX UG depeHINaIbHbIX YPaBHEHHUH.

Cuctemsl TMHEHHBIX AU depeHInaNIbHBIX YpaBHEHUN
C MOCTOSIHHBIMU KO3(pPHUIIEHTaMHU.

OIIK-1
OIIK-3
[1K-2

Teopus
YCTOMYHUBOCTH.

Teopus  ycroitumBoctr.  OCHOBHBIE  TOHSATHSL.
[Ipocrelimne TUNBI TOYEK MOKOSA. BTopoil meron
A. M. JIanyHoBa.

UccnegoBanue Ha  yCTOMYMBOCTH MO  IEPBOMY
MIPUOIKEHUTO. [Tpu3Haku OTPHULATEIbHOCTH
JNEHUCTBUTENbHBIX YAaCTEH BCEX KOPHEW MHOTOUJICHA.
Cnyuait manoro kodd@duIMEeHTa TPH MPOU3BOIHOMN
BBICIIETO MOPsIKA.

YCToN4MBOCT  HPU  IIOCTOSIHHO — JEHCTBYIOIIUX
BO3MYyIIeHUsAX. Teopema ManknHa 00 YCTOMYMBOCTH
MIPU TOCTOSIHHO JICHCTBYIONIUX BO3MYILICHUSIX.

OIIK-1
OIIK-3
[K-2

YpaBHeHus B
YACTHBIX
NPOU3BOJAHBIX.

VYpaBHEHHsT B YaCTHBIX MPOU3BOJHBIX IEPBOTO
nopsiaka.  OcHOBHble  TOHATHS.  JIuHelHBIE U
KBa3WJIMHEWHbBIC YPABHEHUS B YACTHBIX MPOU3BOIHBIX
IIEPBOTO MOPsIIKA.

CBs13b C BEKTOPHBIM ITOJIEM. XapaKTEPUCTUKH.
Teopema 006 001IeM pellieHIH YpaBHEHUS B YACTHBIX
MIPOM3BOJHBIX IEPBOT0 NOPSJIKA.

OIIK-1
OIIK-3
[K-2




9. | BapuanuonHnoe | Bapuanuonusie 3a/1a41 c HEINOIBUKHBIMU
HucuyMciIeHHe. rpanuuamu. Bapuanus u ee cBoiicTBa.
VYpaBHenue Oitniepa. @yHKIMOHAIBI BUAA

X0

X

OyHKIIMOHAIBI  BHUA J’ F(x’ oy y(n))[,x . Cucrema

% OIIK-1
ypaBHEHUM Diinepa. OIIK-3
VYpasuenue Oinepa—Ilyaccona. [K-2

OYHKIMOHABI, 3aBUCSIINE OT (PYHKIHUNA HECKOJIbKHUX

HE3aBUCUMBIX TMEpPEeMEHHbIX. MeTroa Bapuauuii B

3a71a4ax C MMOJBUKHBIMU IPAHULIAMH

[Ipocreiimiasi 3amaya ¢ TMOJABMXKHBIMU TPAHUIAMH.

3amaua c HOJIBUKHBIMU rpaHuLaMHu IS
Xy

(YHKITMOHAJIOB BHJIA J.F(x, .2, 2 )dx

Xo

2.3. Pa3nensl IUCIUIUINHEI ¥ BUIBI 3aHITHHA

Ounas ¢popma oOyueHHs

No HaumenoBanue
/o paszzaena (TeMbl) AynuropHas Breayn. O06mwem B yacax
pabota pabora
J [13/JIP CP Bcero
B TOM YUCIIE, B TOM YUCIIE, B TOM YUCIIE, B TOM YHCIIE,
JITIIT [T3ITT/JIPTIIT CPIIIT I1IT
4 cemecTp
PA3JIEJI 1
1. OcHoOBHbIE 6 18 30 54
MOHSTHS
2. Juddepernmansa 6 18 30 54
bI€ YPaBHEHUS
NIEPBOTO MOPSIKA
Hmoeo: 12 36 60 108
B mom uucne I111: 7 12 19
5 cemecTp
PA3JIEJL ...
1.| Huddepenunanbubie 2 6 2 10
YpaBHEHHUS N-TO
MOpsiAKA.
2. Heonnoponnsie 2 6 2 10
g depeHaibH
bIC YPaBHEHUS N-
ro NopsiJIKa
3. Kpaesbie 3amaun. 2 6 4 12
4. Cucremsl 2 6 4 12




nuddepeHnranba
bIX YPaBHEHUN
Teopus 2 6 4 12
YCTOMYUBOCTH
VYpaBHeHus B 4 8 4 16
YaCTHBIX
TTPOM3BOTHBIX
DK3aMeH 36
Hmoeo: 14 38 20 108
B mom uucne Il1: 8 4 12
Bcezo: 26 74 80 216
B mom uucne I111: 15 16 31

2.4.

Ounas ¢popma oOyueHus

[Tnan caMocTosTENBHOM pabOTHI 00YYAIOMIET0Cs 0 AUCHUIIIHHE (MOJIYIIIO)

No HaszBanue pa3nenoB u tem Busr Tpynoem | @opmupy- | @opmMbl KOHTPOJIS
CaMOCTOSITENIHOM | KOCTh eMble
paboThI KOMIIETEH-
0208
OOBIKHOBEHHbBIE
muddepeHranbHbIe Omnpoc, nposepka
L. YPaBHEHUS C PA3JAECICHHBIMU U 30 OIIK-1 BBIITOJIHEHU S
pa3aensomuMUcs JIOMAIIIHUX padoT
MIEPEMEHHBIMH.
OnHOpOJHBIE IMHENHBIE
g depeHnanbHbIe Omnpoc, nposepka
2. YpaBHEHUS N-T'0 MOPsAIKA C 30 OIIK-1 BBIIIOJIHCHUS
MOCTOSTHHBIMU JIOMAalIHUX paboT
K03 unmeHTamu.
JIuneitnbie
muddepeHnranbHbIe OIIK-1 Omnpoc, npoBepka
3. YpaBHEHHUS [IEPBOTO MOPSAIKA. 2 OITK-3 BBITTOJTHEHHS
Meton Bapuanuu JOMalTHUX paboT
IIPOU3BOJILHON MOCTOSTHHOM.
VYpaBuenue bepnyiu. OITK-1 Onpoc, mpoBepka
4. 2 OITK_3 BBITIOJIHEHHUS
JIOMAITHUX padboT
YpaBHenue Pukarru. OITK-1 Ompoc, mpoBepka
5. 4 OINK-3 BBIIIOJIHEHUS
JIOMAIIHUX padoT
Juddepenunansuole
YpaBHEHUS B MOJIHBIX OIIK-1 Onpoc, mpoBepka
6. muddepennmanax. Yciaosue 4 OIIK-3 BBIITOJTHEHHSI
nojHoro auddepenimana. I1K-2 JOMalIHAX PadoT
WHTerpupyrommii MHOXKHUTEIb.
OOBIKHOBEHHBIE OIIK-1 Ompoc, mpoBepka
7. nuddepeHranbHbIe 4 OIIK-3 BBITIOJTHEHUS
ypaBHEHUS MIEPBOTO MOPSIIKA HE ITK-2 JIOMAITHUX padboT




pas3pelIeHHble OTHOCUTENIBHO
IpOU3BOAHOM. Pelienue
nuddepeHImaTbHBIX
YpaBHEHHI METOZOM BBEICHUS
rapamerpa.
VYpasHenue Jlarpanxa. OIIK-1 Omnpoc, npoBepka
8. Vpasuenune Knepo. [Tonstue OIIK-3 BBITTOJTHEHHSI
0c000ro pereHus. I1K-2 JIOMAIIHUX padoT
MeToap! TpUOIMKEHHBIX
9, peme;gﬁ OOBIKHOBEHHBIX 835:; Ol;i?ﬁ(’);gg:;gm
T depeHIManbHBIX
ypaBHEHHH IEPBOT0 MOPSIKA. 1K-2 JlOMAIHIX padoT
Pemenne muddepeHnmanbHbIX OIIK-1 Omnpoc, nposepka
10. ypaBHEHUH N-TO MOPSIKA OIIK-3 BBITTOJTHEHUS
METOJIOM BBEJICHMS IIapaMeTpa. I1K-2 JIOMalIHUX paboT
OOBbIKHOBEHHBIE
Qg depeHranbHbIe OIIK-1 Omnpoc, nposepka
11. YpaBHEHUS C pa3/IeICHHbIMU U OIIK-3 BBITIOJIHEHUS
Ppa3IeIAOIUMHUCS I1K-2 JOMalIHUX paboT
IIEPEMEHHBIMH.
HeonHnoponnsie uHENHBIE
nuddepeHnraIbHbIe OIIK-1 Ompoc, mpoBepka
12. YpaBHEHUS N-T'0 MOPsIKA C OIIK-3 BBIIIOJIHCHUS
IIOCTOSIHHBIMU [1IK-2 JIOMAIITHUX padoT
KO3 PHUIMEHTaMH.
OnHOpOAHBIE CHCTEMBI
13. JIMHENHBIX L[E/I(bq)epeHuHanLHLIX 83?3» Ol;i?;é;g:;zzm
YPaBHEHUH C MOCTOSIHHBIMU
Y S T——— [1K-2 JIOMAalIHUX paboT
Heonnopoanslie cucteMbl
14. JIMHENHBIX HFq)q)epeHHHaHBHBIX 8g§:; Or};};(:;(,);};:;:;EKa
ypumsemah o ooy K2 | nowammmx pacor

3. OCOBEHHOCTHU OBYYEHMUs UHBAJIMAOB 1 JIUILI C OB3

OOyuyeHue JHIl C OTPAHMYCHHBIMH BO3MOXXHOCTSMH 3JIOPOBBSI OCYIIECTBIISIETCS C YYETOM
WHIUBUTYAJIbHBIX TICUXO(PU3NUECKIX OCOOEHHOCTEH, a JUIsl MHBAJIMIOB TaK)K€ B COOTBETCTBUH C
WHIUBUIyaJIbHOW TTPOTrpaMMON peabuInTaIlliy HHBATUA.

Jns modydeHus: OOYYaroIUMHKCS, WMCIONMMH OTPaHWYCHHBIC (U3NYECKHE BO3MOXKHOCTH,
KAQYECTBCHHOI'O 06p330BaHI/I${ JOJI’KHBI BBITTIOJIHATHCA CJICOAYIOINEC BAXHBIC YCIIOBUA:
oOydJaronuics J0MKEH MMETh BO3MOXKHOCTH OECHPENSITCTBEHHO TMOcemaTh 00pa3oBaTeIbHOE
YUpPCKACHUEC U HCIIOJIB30BATH B CBOEM O6y‘~IeHI/II/I AJUCTAHIIMOHHBIC O6p&30BaTeJH>HLIC
TEXHOJIOTHH.

Jns oOyueHuss M KOHTpOJiA OOy4yaroUIMXcs C HapyLIEHUSAMHU KOOPAMHALIMK JIBUKEHUI
IIPEAYCMOTPEHO MIPOBEACHUE TECTUPOBAHMS C UCIIOIb30BAHUEM KOMIIBIOTEPA.



Bo Bpemst ayauTOpHBIX 3aHATUHA 00fA3aTEIbHO HCIHOJB30BaHUE CPEACTB OOecTeyeHUs
HAIJSIIHOCTH y4eOHOro Marepuana ¢ IMOMOIIBI0 MYJIbTUMEIUHHOro mnpoektopa. CKopocTh
U3JI0KECHUSl MaTepuasia JIOJDKHA YYMUTBIBaTh OTPaHUYCHHbIE (U3NYECKHE BO3MOXKHOCTHU
CTYJECHTOB.

4. YYEBHO-METOJIMYECKOE OBECIIEYEHUE CAMOCTOATEJBbHOM
PABOTbBI OBYYAIOIIIUXCHA

Y4yeOHO-MeTOANYECKOE ol0ecreyenue AUCHMILIMHBI Jifi b OpraHM3auuu
CaMOCTOAATEIbHOW PaGoThl CTYAEHTOB (COACPKUT IepeueHb OCHOBHOW JIUTEpaTypBhl,
JIOMIOJTHUTEIBHOM IUTEepaTyphl, IpOrpaMMHOro odecrieueHus u MIHTepHeT-pecypcbl).

B pacnopsokenun mpenopaBareneil M 00y4aroIIMXCS HWMEETCSl OCHOBHOE HEOO0XOIMMOe
MaTepuaibHO-TEXHUYECKOoe 00opynoBaHue, MHTepHET-pecypchl, MOCTYH K IMOJHOTEKCTOBBIM
JNEKTPOHHBIM 0a3aMm, KHIKHBIA ¢GoHI OubOIMoTekn MOCKOBCKOTO TOCYJapCTBEHHOTO
T'YMaHUTapHO-2KOHOMUYECKOTO YHHUBEPCUTETA.

5. OBPA3OBATEJIbBHBIE TEXHOJIOTI'NUHU
NuTepakTiBHBIE 00pa30BaTENbHbBIE TEXHOJIOTHH, UCIIOIB3YEMBIEC B ayIUTOPHBIX 3aHATUAX
CaMOCTOSITENIbHOM paboTe 00yyaroumxcs He TPEeTyCMOTPEHBI.

6. OINEHOYHBIE CPEJCTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH
U IIPOMEXKYTOYHOM ATTECTALIUA

6.1. Opranu3anusi BXOAHOI0, TeKyIIero ¥ MPOMe:KyTOYHOI0 KOHTPOJISA 00y4eHust
BxonHoe TecTupoBaHue — HE IPETYCMOTPEHO.
Texymuilt KOHTPOJIb — OIPOC.
[IpomexyTouHas aTTecTanus — 3K3aMeH.

6.2. TemaTuka pedepaToB, NPOeKTOB, TBOPYECKHUX 3aaHMI, Icce U T.1I.
He npemycmotpeHo.

6.3. KypcoBasi padora
He npemycmotpeHo.

6.4. Bonpocsl k 3auerty

1. VYpaBHEHUs IEPBOTO MOPSIIKA, pa3pelIEHHbIE OTHOCUTEIBHO MPOU3BOIHOM.
2. VYpaBHEHMS € pa3AeAOIUMUCS IEPEMEHHBIMU U IPUBOSAIIMECS K HUM.
3. JIvHeitHbple ypaBHEHUS MEPBOTO Mopsiaka. MeToa Baprualuu MOCTOSIHHOM.
4. VYpasuenue bepuymum. YpasHenue Pukarru.
5. VYpaBuenus B monHbIX auddepennuanax. HeoOxomumoe M T0OCTATOYHOE YCIOBHUE
Oiinepa. UHTErpUpyromuii MHOXXHUTEb.
6. [TpuHIIUTT CKATBIX OTOOPAKEHUIH.
dy
7. TeopeMa cyl1eCTBOBaHUS U €JUHCTBEHHOCTH PELICHUS YPAaBHEHUs I =f (x, y) .
8. Teopema O HeNpepbIBHOW 3aBUCHUMOCTH pEIICHHS OT MapaMerpa U OT HadaJlbHBIX
YCJIOBHA.
dy
0. Oco06pie Touku. OcoOble pereHus: ypaBHEHUS I =f (x, y).
10. Huddepennmranbapie ypaBHEHUS, HE Pa3pelIeHHbIE OTHOCUTEIHHO TPOU3BOAHON. MeTo

BBEJICHUS MapaMeTpa )i ypaBHeHu Bujga F (x, y, y') =0.
11. VYpaBuenue Jlarpanxka, ypaBaenue Kiepo.



12. Teopema cymiecTBOBaHUS U €UHCTBEHHOCTH PELICHUs YpaBHEHUs F (x, v, y') =0.
13.  OcoOble TOUKH U 0cOObIE peleHus ypaBHeHus F (x, v, y') =0.

14. CBezieHHe ypaBHEHUH n-TO TOpsiKa K cucteme n auddepeHnuanbHbIX ypaBHeHUH 1-T0
nopsiaka.  Teopema  CyHIeCTBOBaHHMS M €IMHCTBEHHOCTH  pEIIEHUS  YPaBHEHMUS

y" = f(x, VoV yeens y(”’l)).

15.  Ilpocreiimue ciryyan NOHUKEHUS TOPSAAKA.

16. Jlunetinbie muddepeHnmanbupie  ypaBHEHUsT n-ro mopsnka. CBoiicTBa JTHMHEHHOTO
oreparopa.

17. TeopeMbl 0 pemeHusxX JMHEWHOIO OJHOPOJHOTO YPAaBHEHUS n-TO  MOPSAKA.

®dyH1aMeHTaIbHAsE CUCTEMa PEIICHUH.
18. ®opmyna Octporpaackoro—JInyBuiis.

19.  JluHeliHble OJHOPOAHBIC YPaBHEHHsI C MOCTOSHHBIMH KoddduuueHTamu. Paznuynbie
CIIy4au KOpHEHN XapaKTepUCTUUYECKOIO ypaBHEHUSI.

20. VYpasuenus Diinepa. [IpeobpazoBanue ypaBHeHUs Diijiepa B ypaBHEHUE C TTOCTOSHHBIMH
K02 punreHTamu.

21.  JluHeliHble HEOJTHOPOJHBIE YPABHEHUS n-r0 NOpsAAKa. TeopeMbl O PEelIeHUSX JTUHEHHOTO
HEOJIHOPO/IHOTO YpaBHEHHUSI.

22. Merto Bapualuy MOCTOSHHBIX.

23. JluHeliHpIE HEOJHOPOAHBIE YPAaBHEHHUS C TOCTOSHHBIMH Ko3(dduuuenramu. Meron

HEONpeIeIeHHBIX KOY(DPHUITUESHTOB.
24. WuTterpupoBanue nupdepeHuanbHbIX ypaBHEHUH Ipy moMoInu psioB. Ilepuoanueckue
pemenus quddepeHnnanTbHbIX YpaBHEHUH.

25. Metoa Masioro napaMeTpa 1 €ro IpuMEeHEHNE B TEOPUH KBa3WJIMHEHHBIX KOJeOaHui.

26.  Kpaeas 3amaua.

27. Pemenue kpaeBbix 3amau meronoMm ¢(ynkmuu I'puna. CpoiictBa (ynkumu ['puna.
[Toctpoenue dpynkuuu I'puna.

28.  Cucrembl muddepeHIMaIbHBIX ypaBHEHUH. OCHOBHBIE MOHATHS. [ eoMmeTpuueckas H
¢duznyeckas HHTEpIIpeTalus peleHus: cUcTeMbl TudepeHalIbHbIX YPaBHEHUH.

29.  VHTerpupoBaHUE CUCTEMbI NyTEM CBEAEHHUS K OJHOMY YpaBHEHMIO 0ojiee BBICOKOTO
HOpsI/IKA.

30. HaxoxaeHue MHTerpupyeMbIX KOMOUHALINIA.

6.5. Bonnpocsl k dk3aMeHy

1. YpaBHEHHMs IEPBOTO MOPAAKA, PA3PEIICHHBIE OTHOCUTEIBHO IIPOU3BOAHOM.
2. VYpaBHEeHUs ¢ pa3eisOLMMUCS IEPEMEHHBIMU U IPUBOASIIMECS K HUM.
3. JInHeiHbIe ypaBHEHUS MIEPBOTO MOpsAAKa. MeToa Bapualvy MOCTOSIHHOM.
4. VYpaBaenue bepnynnu. YpaBuenue Pukarru.
5. VYpaBHenuss B monHbIX auddepennuanax. HeoOxomumoe ¥ JOCTATOYHOE YCIOBUE
Ditnepa. UHTErpupyrommuii MHOXKHUTEb.
6. [TpuHIMI cKATBIX OTOOPAKEHUI.
dy

7. Teopema cyIliecTBOBaHUS U €IMHCTBEHHOCTH PELLIEHUS YPaBHEHUS I =f (x, y).
8. TeopemMa O HENpepbIBHOM 3aBUCHUMOCTH pELICHUS OT IapaMeTpa U OT HadalbHBIX
YCJIOBUH.

dy
0. Oco06pie Touku. OcoOble pereHus: ypaBHEHUS i =f (x, y).
10. JuddepenunanbHbple ypaBHEHMs!, HE pa3pelIeHHbIE OTHOCUTENILHO MTPOU3BOJHON. MeTo
BBEJICHUS MapaMeTpa JJid ypaBHeHul Bujga F (x, y, y’) =0.
11. VYpaBuenue Jlarpanxa, ypasHenue Kiepo.

12.  Teopema cymiecTBOBaHUS M €IMHCTBEHHOCTU PEIICHUS ypaBHEHUS F' (x, v, y') =0.



13. Oco0ple TOUKH U 0COOBIE pelIeHUs] ypaBHEHUS F (x, v, y’) =0.

14. CBeneHue ypaBHEHUIl n-ro nopsjaka K cucreme n AuddepeHunanbHbIX ypaBHeHHH 1-r0
nopsiaka.  Teopema  CyHIeCTBOBaHHMA M €IMHCTBEHHOCTH  PEIIEHUS  YPAaBHEHMUS

y" = f(x, Ve, Y )

15.  Ilpocreiimue ciyyan NOHUKEHUS MOPSAKA.

16.  Jluneiinsle auddepeHunanbHble ypaBHEHHs n-To mopsiaka. CBoiicTBa JIMHEHHOTrO
oreparopa.

17. Teopembl 0 peELIEHUAX JIMHEHHOTO OJHOPOJHOIO YpPaBHEHUs AN-TO  IOPSAJKA.

@yHIaMEHTANIbHASI CUCTEMA PELICHUMN.
18. ®opmyna Octporpaackoro—JInyBuiis.

19. JluHeliHbIE OHOPOJHBIC YpPaBHEHHS C TOCTOSHHBIMH Kod(duumeHtamu. Pasmuunbie
ClIyyau KOpPHEH XapaKTepuCTUYECKOIO YPaBHEHUSI.

20.  VYpauenus Diinepa. [Ipeobpa3oBanue ypaBHeHuUs Dilliepa B ypaBHEHUE C MOCTOSTHHBIMHU
kod(dpurmeHTamu.

21. JInHeliHbIE HEOJHOPOAHBIE YPABHEHUS N-TO NMOPsAAKA. TeopeMbl 0 pelIeHUsIX JTUHEHHOTO
HEOJHOPOJIHOI'O YPaBHEHHUSI.

22. Merto Bapuauy nMoCTOSHHBIX.

23. JluneliHble HEOAHOPOJHBIC YpPaBHEHUS C IOCTOSHHBIMH Koddduimentamu. Mertox
HEOTpeIeTICHHBIX K03 PHUIIHECHTOB.

24. HNuTterpupoBanue nuddepeHmaibHbIX YpaBHEHUN MpU OMOITH psaaoB. [lepronnyueckue
pemeHust qudGepeHMaIbHbIX ypaBHEHUH.

25. Meroa Masioro napameTpa U ero NpUMEHEHHE B TEOPUHU KBa3UIMHEHHBIX KOJICOAHMIA.

26.  Kpaeas 3anaua.

27. Pemenne kpaeBbix 3amad metonoM (GyHknuu ['puna. CpoiictBa ¢yHkuuu [‘puna.
[octpoenue ¢pynkuuu ['puna.

28. Cucremsl auddepeHnnanbHbiX ypaBHeHUH. OCHOBHBIE TOHATHA. ['eoMeTpuyeckas u
(u3nuecKas HHTEPIPETALHS PEIICHUS CUCTEMBI AU PEpEeHIINATBHBIX YPAaBHEHUH.

29. WuTerpupoBanue CUCTEMbI IMYTEM CBEACHMSI K OJHOMY YpaBHEHHIO 0ojiee BBICOKOTO
NOpsJKA.

30.  HaxoxaeHue UHTErpupyeMbIX KOMOMHALIUH.

31.  Cucremsl nuHeHbIX AuddepeHnanbHbIX ypaBHeHHH. TeopeMbl 0 pereHus X CUCTEMBI

JTUHENHBIX T depeHIIMATBHBIX YpaBHEHHI.
32. Metoj Bapualuy MOCTOSIHHBIX.

33. Cuctembl  JIUHEWHBIX  AU(QepeHIHaTbHbIX  ypaBHEHHN c ITOCTOSIHHBIMH
ko3 uunentamu. Pa3nuunble ciydyan KOpHEH XapakKTepUCTUYECKOTO YPABHEHUS.

34.  OmnpexneneHue yCTOWYMBOCTH PEIICHUS CHCTEMBI AU(QPepeHINaTbHBIX ypaBHEHUU IO
JlamyHoBYy.

35.  OmnpezneneHue aCUMITOTHYECKON YCTOWYMBOCTU. Touka mOKOSL.

36. [Ipocreiiiive TUIIBI TOUYEK TTOKOS.

37.  Bropoii meron JIsnynoBa. Teopema JlsamyHoBa 00 ycroitunBoctH. Teopema JIsnyHoBa 00
ACUMNTOTUYECKOM YCTOMYMBOCTH.

38.  Teopema YeraeBa 0 HEyCTONYMBOCTH.

39. HccnenoBanune Ha yCTOMYMBOCTH 110 IEPBOMY MPUOTMKCHHIO.

40. Teopema JIssmyHOBa 00 MCCIIEJOBAHUY TI0 TIEPBOMY MTPHUOIMKEHHUIO.

41. Ilpy3Haku OTPUIIATEIBLHOCTH JIEHUCTBUTENIBHBIX YacTEH BCEX KOpHEH MHorowieHa. Teopema
I'ypBuna.

42. Ciy4aii masioro ko3 @uimenTa mpyu Mporu3BOTHON BRICIIETO MOPSAKA.

43. OnpeneneHre YCTOWYMBOCTH IIPU IIOCTOSIHHO JIEHCTBYIOIIMX BO3MYLIEHMSX. Teopema
MaikuHa.

44. Teopema KoBaneBCkOM O CyIIECTBOBAaHMM U €IMHCTBEHHOCTH pEUICHUS YpPaBHEHHS B
YaCTHBIX ITPOU3BOJHBIX.



45.

46.

47.
48.
49.
50.
51.

52.

53.

54.

55.

56.

57.

38.

59.

JIuHeliHbIE OJHOPOAHBIE U KBAa3WJIMHEHHBIC YPABHEHMS B YAaCTHBIX IPOM3BOJHBIX IIEPBOIO
nopsiAKa. XapakTEPUCTUKN YPABHEHUM.

L 0
Teopema 06 0o011eM pelIeHUH ypaBHEHUS z X, (x,, 2%y 5000 x )—Z =0.

i=1 ! ox,
OpHOpOoaHBIE M HEOJHOPOJHBIE YpPaBHEHHS B YAaCTHBIX MPOU3BOIHBIX OT (yHKUUU n
MePEMEHHBIX.
Bapuannonnoe ucuncienne. Bapuanus ¢pyHKIIMOHANIA U €€ CBOMCTBA.
OcHoBHas TeopemMa BapHallMOHHOTO UCUUCIICHUSI.
OcHoBHas 1eMMa BapuallMOHHOTO UCYUCIICHHUS.
[Ipocreiiiias 3amaya BapHAIlMOHHOTO HWCYHCIEHUS C HEMOJBIKHBIMU TpPaHUIIAMH.
VYpaBuenue Ditnepa.
[Ipocreiimume cnyyan HHTErpUPYEMOCTH ypaBHEHUs Dijepa.

X
OyHKIIMOHAIBI BUA I F (x, Vis Vasees Vs Voo ¥ )dx . Cucrema ypaBHeHH Diisepa.
R

(DYHKI_II/IOHaJ'IBI, 3aBUCAIIUC oT IMPOU3BOJHBIX boiee BBICOKOTI'O InopsaakKa —

_[F (x, Y, ¥ ey )dx. VYpaBuaenue Ditnepa—Ilyaccona.

DyHKIMOHANbI, 3aBUCSNIKE OT (YHKIUHA HECKOJbKUX HE3aBHCHUMBIX MEPEMEHHBIX —
0z 0z

UF x,y,z,a—,— dxdy . Ypasaenue OcTporpajickoro.
Xy

D

[Ipocreiimast 3amaya ¢ MOJABM)KHBIMU TpPaHUIAMH. Y CJIOBUE TPaHCBEPCATBHOCTH.Y CIIOBUE
TPAHCBEPCAIILHOCTH.
Bapuanuonnas 3aaua Ha yciI0BHbIN SKcTpeMyM. CBsi3u BUA (p(x, Vis Yasees Y, ) =0.

Teopema 006 »skcTpemMyMme (YHKIHOHAIA _[F (x, Vis Vareres Vs Vyseres Y )dx NpH  HAIMYHH
YCIIOBUI qol.(x, Vis Vysees yn): 0(i=12,..m; m<n).
W3onepumeTprueckas 3a1aya.

7. YUYEBHO-METOAWMYECKOE U HH®OPMAIMOHHOE OBECIIEYEHUSA
YYEBHOM JUCIHUATIIMHBI (MOY.JI5)
7.1. OcHOBHas nuTEpaTypa

I. - [TanTenees, A. B. OObikHOBeHHBIC AU(GEpEeHIINATBHBIC YPaBHEHUS.
[Ipaktuxym : yaueobnoe mocodue / A. B. [Tantenees, A. C. SIkumoBa, K. A. Pei6akoB. —
Mocksa : UHOPA-M, 2019. — 432 c. — (Bricmiee oOpazoBanue: bakanaspuar). - ISBN
978-5-16-011973-1. - Tekcr : anextponnsiid. - URL:
https://znanium.com/catalog/product/1010761

2. KanpimoB, Barun AxmenoBud.O0bikHOBEHHbIE U pepeHInalIbHbIe
ypaBHEHHS. DJIEMEHTHI TEOPUH C TPUMEPAMHU M BapHAHTAMH PacyeTHO-TpapuyecKux
3a1alnil : yaebHo-meroa.mocooue / KagpimoB Barun AxMenoBud ; MUH-BO HAYKH H
BbIcI. oOpa3oBanust PO, MITDVY. - Mocksa : MITJYVY, 2020. - 128 c. -
http://portal.mgsgi.ru/upload/iblock/33f/sulpr%20quhqvof%?20fan.pdf - ISBN 978-5-
9799-0134-3. - DnexTpoHHas MporpaMMa (BU3yasibHasi). DJIEKTPOHHBIE JTaHHBIE :
JJEKTPOHHBIE.

7.2. JlonioHUTENbHAS JIUTEpATypa


https://znanium.com/catalog/product/1010761
http://portal.mgsgi.ru/upload/iblock/33f/sulpr%20quhqvof%20fan.pdf

3. JlutBun, JI. Bb. OObikHOBeHHblEe auddepeHInaNbHble YpaBHEHHUS H
cucrembl: YdeOHoe mocobme / JlutBuH JI.b., Menemko C.B., Mamaes WN.U. -
CraBponons:CepBuciikona, 2017. - 76 c.: ISBN. - Tekcr : snexrponHsii. - URL:
https://znanium.com/catalog/product/976476. Pexxum mocTyrma: 1mo moamnucke.

4. Manuues, B. b. Uucnennbsie MeToasl. JJOCTOBEPHOE M TOUHOE YMCIEHHOE
pemenue nuddepeHnuanpHbx u anredpandeckux ypasHeHuid B CAE-cucremax CAIIP :
yuebHoe mocobue / B. b. Manuues, B. B. I'mazkoBa, 1. A. Ky3pmuna. — Mockaa :
HNH®PA-M, 2019. — 152 ¢. — (Bricmiee o6pa3zoBanue: bakamaspuar). - ISBN 978-5-
16-010366-2. - Teker : IIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/980116. Pexxum goctyma: 1o noamucke.

5. Eropos, A. 1. O6bikHOBeHHBIEe U dhepeHInaTbHble YpaBHEHUS U
cucrema Maple : yaeOHoe nocobue / A. 1. Eropos. - Mocksa : COJIOH-IIpecc, 2020. -

392 c. - ISBN 978-5-91359-205-7. - Tekcrt : anektpoHHsbIil. - URL:
https://znanium.com/catalog/product/1858784

7.3 IIporpammHoe obecrieueHne

1. CeteBoii KOMIBIOTEPHBIN KJ1ACC, OCHAIIEHHBIM COBPEMEHHONW TEXHUKON

2. OdwucHelii nporpamMmmubiii maker (Hampumep, Microsoft Office 2003 wumm Gonee
MO3THUX BEPCHIA).
3. Web-6paysep Mozilla Firefox wimu Google Chrome

4. DKpaH s IPOEKTOpa
7.4. DNEKTPOHHbBIE PECYPCHI

1. OnexTpoHHas Oubnuoreka «3HaHUYM»: https://znanium.com/
2. OnektponHas oudnuoteka «HOpaiT»: https://urait.ru/
3. Hayunas snextponnas 6ubnanoreka «Elibrary.rux»:

https://www.elibrary.ru/defaultx.asp

7.5. Meronnueckue ykazaHUsl 1 MaTepHalibl [0 BUIaM 3aHATUN
8. MATEPHUAJIbHO-TEXHUYECKOE OBECNNEYEHUE YUYEFHOM

JAACHUIITINHBI MO4YJIS)
Neni/m | HaummeHoBaHHe 000pyTOBaHHBIX Y4€OHBIX [Tepeuens 000OpyIOBAaHUS U TEXHUYECKHIX
KaOuHeToB, Jaboparopuit CpeJCcTB 00yUeHus
[lepcoHanbHbBI KOMITBIOTEP, MYJIbTUMEIUNHBII
1. JlexuMoOHHas ayaAuTOpUs
IIPOEKTOP
[Tepconanbupie kKommbrOTEPH! (IBM PC-
. Microsoft
5 KoMmproTepHbiif Kiace coBMecTuMbie) noj ynpasienuem OC Microso

Windows, KoMIIbIOTEpHAsI CETh, JOCTYI B CETh
HNutepHer



https://znanium.com/catalog/product/976476
https://znanium.com/catalog/product/980116
https://znanium.com/catalog/product/1858784

JUCT PETUCTPAIIMA U3MEHEHUI

/o

Conepxanrie U3MEHEHUs

H3MmeHeHHEIE ITYHKTBIL

Pewmienue YueOHoO-
METOANYECKOTO
coBeTa
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