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1. HanMeHOBaHHE THCIMILINHEBI

«JInddepeHnmanbHbIe ypaBHEHUS.

2. llepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB OCBOEHHUSI 00pPa30BaTeJbLHOI

nmporpaMmmabl (nepequL KOMHeTeHHHﬁ) C YKajaHHMEM MHIMNKATOPOB HX

AOCTHKEHMS U IVIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 10 IMCHUILIHHE

Kon HaumeHnoBanue NHaukaTopbl 10CTHKEHUS Pe3yabTaTsl 00yyeHus
KOMIIeTeH KOMIIeTeHIHH KOMIIeTeHIHH (YMeHUs1 M 3HAHMA),
1107001 COOTHECEHHBIE ¢
HHIMKATOPAMH J0CTHKEHUSI
KOMIIEeTEeHIHH
[IKH-1 | CrocoGeH cobupars, PaGoraer ¢ wucrouyHukamu | 3HATh: OCHOBHBLIC IIOHSTHS,
aHaJIM3UPOBATh U uH(popMaIuy, BBIOUPACT W | THUIIBI nuddepeHIaTbHBIX
CHCTEeMAaTH3HPOBATh OLICHUBACT NPUMEHUMOCTbH | YPAaBHEHHIA, METO/TBI 170'¢
JaHHbIE COBPEMEHHBIX | MOJIYYEHHONH HWHGOPMALIUU | PEIICHUS
HAYYHBIX TUTISt pereHus
UCCIIEIOBaHUM B MOCTaBIIEHHBIX HAYYHO- | YMeTh: pelaTh IPUKIIaIHbIE

o0jacTu MaTeMaTUKU U
KOMITbIOTEPHBIX HaYK,
TpeOyeMbIX JIIs
dbopmupoBaHus
3aKJIOYEHUH 110
COOTBETCTBYIOLIIM
HAYYIHBIM
UCCIEI0BaHUSIM

HCCICAOBATCIBCKHUX 3a1a4.

3a/1a4u C UCIOJIb30BAHUEM
Teopuu auddepeHnaTbHbIX

YPaBHEHUM
OTtOupaer ams pemeHus 3HaTbh:  METOABI  PELICHUSA
UCCIIEIOBATENbCKOM 3a1aun | AU epeHInanbHbIX

MaTeMaTH4eCcKHue MeTObI 1
MOJIEJIN, OCYIIECTBIISET
MIPOBEPKY aJIEKBATHOCTH
MoOJIeNIel, aHaJIN3 1
MHTEPIIPETALINIO
pE3yJIbTaTOB.

YPaBHEHUM, TPUMEHIEMBIX IIPH
MOCTPOCHUNU MATEMATHYCCKUX
MoJiesielt B 001aCTH SKOHOMHKH
u uHaHCaxX

YMmerb: CTpouTh U
MOJIUGUIIPOBATH
MaTeMaTHYECKHE MOJIETH B
001acTh SKOHOMHKH U
(bUHAHCOB, HCIIOB3YSI TEOPUIO
I pepeHIaTbHbIX
YpaBHEHHI

3. MecTo 1MCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NMPOTrpaMMbl

Huctmmuaa  «/luddepennmanpapie  ypaBHEHHS»  OTHOCHUTCS K
O6medakynpreTckoMy  (peanpoduabHOMYy) IIMKJIY IO  HalpaBJICHUIO
nonroroBku 01.03.02 - Ilpuknannas wmartematnka u wuHpopmatuka, OII

«AHann3 TaHHBIXY.




4, O0beM JaMCUMIUIMHBI (MOAYJsl) B 3a4YeTHBIX e€JIMHUIAX H B
aKajJeMHYecKHX Yacax ¢ BbleJleHHEeM 00beMa ayJIMTOPHOM (JIeKIUH,
CeMHMHAPbI) H CAMOCTOSITEIbHOI PadoThl 00Y4aAIOIIMXCSI

Buj yuyeOHo# padoThl 10 JMCHUILIMHE Beero CHYCHDE
(B 3/e m yacax) (B yacax)
OO01mas Tpy10éMKOCTb IMCUMILINHBI 4/144 144
Konmaxmmnas paboma — 50 50
Ayoumopnuie 3auamus
Jlexyuu 16 16
Cemunapul, npakmuueckue 3aHAmusl 34 34
Camocmoamenvhnasn paboma 94 94
B TEKYIIero KOHTPOIS KontponpHas KontponbHas
pabota pabota
Bua npoMexyTo4HOM aTTecTanuu DK3aMeH DK3aMeH

5. ConepxaHue JUCHUIJIMHBI, CTPYKTYPHPOBaHHOe MO TeMaMm (pa3jaeiam)
AUCHUILVIMHBI ¢ YKa3aHUEM MX 00beMOB (B aKaJeMH4YeCKUX 4acax) U BUAOB
Y4eOHBbIX 3aHATHH

5.1. Cooeprrcanue oucyuniunot

Tema 1. OObikHOBeHHbIe M depeHHAIbHbIE YPABHEHHUS IEPBOIO
NnopsiAKa
OObikHOBEHHBIE AU((epeHInaIbHble YpaBHEHUS MIEPBOTO MOPSAIKA, UX
pemenusi. Hopmanshas ¢opma ypaBHeHHss TmiepBoro Tmopsnaka. l[lome
HaIpaBJIeHUI, UHTETpaJIbHbIE KPUBHIE.
3anaya Komm. Teopema 0 CylecTBOBaHUU U €JMHCTBEHHOCTH PELIECHMS.
O6miee u yacTHOE perieHus: ypaBuenust. O0muit uaTerpair. Ocobbie pereHus.
VYpaBHeHUs1, HHTErpUpPYEMbIE B KBaJpaTypax: C pa3AeiSIOUIUMUCS
NepeMEHHBIMY; JIMHEWHbIe; bepHymnn u PukkaTtv; OgHOpOAHBIE; B MOJIHBIX
mupdepennmanax. HHTErpupyrommii  MHOXHUTENb AN ypaBHEHUS B

CUMMETPUYHOHN (hopme.



Tema 2. OObikHOBeHHbIe audepeHIUATbHbIE YPABHEHUSI BBICIIMX
MOPS/IKOB

OObikHOBEHHBIE U PepeHIIMalIbHbIE YPAaBHEHHS BBICIIUX MOPSJIKOB.
HopmanbHast ¢opma ypaBHeHUs n-ro mopsiaka. 3amada Kommu. Teopema o
CYILIECTBOBAaHUH U €IMHCTBEHHOCTH peleHus 3a1aun Komm 11t ypaBHeHuUs N-ro
nopsiJika B HopMasabHOU opMe. OOI1Iee U YACTHOE PEIICHUS.

JIunelinble ypaBHeHus. Teopema O CyIIECTBOBAHMM U €JUHCTBEHHOCTH
petenus 3agauu Ko 1151 TMHERHOTO YpaBHEHHS N-TO OPSIAKA.

JIuHeliHO 3aBHCHMBIE W JIMHEHHO HE3aBHCHUMbBIE CHCTEMbl (DYHKIIMIA.
Omnpenenutens Bponckoro. HeoOxogumMoe M 10CTaTOYHOE YCIOBUE JIMHEUHOM
HE3aBUCUMOCTH PEUIEHUH JIMTHEWHOIO OJHOPOIHOTO YPaBHEHUS

dynpamentanbHass cucrema pemenuit  (OCP)  ans  auHEWHOro
OoJHOpOoJIHOrO YypaBHeHHMs. Teopema o cymectBoBanun POCP. Teopema o
IPEJCTaBICHUH OOILEro penieHusl JIMHEHHOro OJHOPOJHOTO YpaBHEHUS.
[IpocTpaHCTBO pEIEHUI TUHENHOTO OJHOPOJHOTO YPABHEHHS.

CrpykTypa 00ILIEro pemeHus JTUHEHHOro HEOJHOPOJHOTO YPaBHEHHS.
[TocTpoeHune 4acTHOTO peleHnss METOI0M BapHaliy IIOCTOSHHBIX.

JluneiiHple  ypaBHEHHUS  C  TOCTOSSHHBIMM KO3 (ULIMEHTaMH.
XapakTepucTUYeCKoe ypaBHEHME U (yHAaMEHTaldbHas CHCTEMa peIlleHUui
JMHEWHOTO OJHOPOJHOrO YypaBHeHusA. [locTpoeHne dYacTHOro pemeHus
HEOHOPOIHOTO YpaBHEHHE METOIOM HEOMpeIeIeHHBIX KOA(D(PUIIMEHTOB.

VYpaBHEHUS, NOMYCKAIOIINE TOHMKEHHUE MOPSAAKA: HE COAEPKALINE SIBHO

MCKOMOM (DYHKIIMU UM HE3aBUCUMOM NMEPEMEHHOMN; OTHOPOIHbIE YPAaBHEHHUS.

Tema 3. Cucrembl 00bIKHOBEHHBIX TU(PepeHINATbHBIX YPABHEHU
Cucrembl ypaBHeHH B HOpMaibHOU Qopme. 3anaya Komm. Teopema o
CYILLIECTBOBAHUH U €JUHCTBEHHOCTH PEILECHUS.
JIuneiinsie cuctemsl. Teopema O CyIIECTBOBAHMM U €JUHCTBEHHOCTH

pemenus 3aga4uu Komy st TMHEHHON CUCTEMBL.



JIluHEeHO 3aBHCHMBIE W JIMHEWHO HE3aBUCUMBIE CHUCTEMBI BEKTOP-
¢bynkmuii. Onpenenutens Bponckoro. HeoOxomumoe U J0CTaTOYHOE YCIIOBUE
JIMHEWHOMN HE3aBUCUMOCTH PEIIEHUHN JUHEHHOW OJHOPOIHONU CUCTEMBI.

®dyHnamentanpHas cucreMa pemienuit (OCP) nis cuctemMbl TUHEHHBIX
ypaBHenuil. Teopema o cymectBoBanuun DCP. Teopema o mnpeacTaBieHUN
o0I1Iero perieHus JMHEHHON OJHOPOJIHON cHCTeMBI. [IpOoCTpaHCTBO pelieHui
JIMHENHOW OJHOPOJIHOMN CUCTEMBI.

Ctpyktypa 0OIIEro pelieHusi JUHEWHOW HEOJHOPOJHONW CHCTEMBI.
[TocTpoeHune 4acTHOTO peleHus: METOJIOM BapUalllU [IOCTOSHHBIX.

JIluHeliHble CUCTEMBI C MOCTOSHHBIMU Kod(dduiuentamu. OaHOPOIHBIE
CUCTEMBI. XapaKTepucTuiyeckoe ypaBHeHue. OOIiee pelieHue OJIHOPOIHOM
cucteMbl. [locTpoeHre 4acTHOTrO pelieHusT HEOAHOPOJHOM CHUCTEMBI METOJO0M

HCOIIPCACICHHBIX KOB(b(l)I/II_[I/IGHTOB.

Tema 4. Pa3HOCTHBIE yPABHEHUSA
[Topsinok ypaBHenus. 3agaya Komm.
Jlunennble pasHoCcTHbIe ypaBHeHUs. DyHnaMeHTanpHas cucTeMa
pemennii. Onpenenurens Kazopartu. CtpykTypa oOuiero pemenus. JInHelHbie

Pa3HOCTHBIC YPABHEHUS C TOCTOSHHBIMU KOA(DPUITIEHTaMHU.

Tema 5. 3agaun ¢ IKOHOMHYECKHUM COAePKAHNEM
Mopenu 5KOHOMHYECKON JUHAMHUKHN C HEMIPEPBIBHBIM BpeMEHEM. 3ajaya
O pPOCTE MPOU3BOJACTBA: MOJECIHA ECTECTBEHHOIO M JIOTUCTUYECKOTO pOCTA.
Mopens “xuimnHuk-xeptea’ JloTku-BonbTeppa.
PasHble 3a1aun ¢ SKOHOMHUYECKUM COJEPKAHUEM: OIPENEIICHUE CIIpoca
II0 DJIJACTUYHOCTHU; MOJEINb PHIHOYHOIO PETYJIMPOBAHUS LIEHBI; MOAEIUPOBAHKE

IIOBCIACHUA paBHOB€CHOﬁ IICHBI.



5.2. Yueono-memamuueckuii niamn

TpyaoeMKoOCTh B Yyacax
KonrakTHas padora - DopmblI
HaumenoBanue
Ne AyauTopHasi padora CamocrosT TeKyLIero
1/ TeM (pasieios) Bcero CemuHapsl eJIbHAsA KOHTPOJISt
JUCHHUILINHDI O6mas, | Jlek PEL, p
BT - . PaKTUYECK pabora ycneBaeMoCTH
ue 3aHATUs
OOBIKHOBEHHBIE CamocrosiTenb
1 muddepeHIaTbHbIC 44 16 6 10 28 HbIE paOOTHI.
ypaBHEHHUS MIEPBOTO Yyacrtue B
nopsiika peleHnu
OOBIKHOBEHHBIE 3a/a4 Ha
2. | muddepeHmanbHbIC 38 12 4 8 26 MIPaKTUYECKUX
YpaBHEHHSI BBICIIIUX 3aHATUSX.
MOPSJIKOB CobecenoBanu
3. | Cucrembl s 110
OOBIKHOBEHHBIX 24 8 5 6 16 JOMAIlIHUM
T pepeHIraIbHbIX 3aJIaHUSIM.
YpaBHEHHI
4. | PaznoctHbie
ypaBHEHUS 22 8 2 6 14
5. | 3amaum ¢
SKOHOMHYECKUM 16 6 2 4 10
COZIEpKAHNUEM
CornacHo
B nenom no yueOHOMY
JVCIIATUTHHE 144 50 16 34 94 TUTaHy:
KOHTPOJIbHAS
pabota
Utoro B % 35 32 68 65
5.3. Cooepirtcanue cemunapos, npaKmuuecKux 3aHAMuIl
HanmeHnoBaHnue TemM IlepeyeHb BONpPOCOB 111 00CYKAEHHUS HA DopMbI
(paznenos) CEMUHAPCKHX, MPAKTUYECKUX 3aHATHSX, NPOBe/IeHUs
AUCHUTLTHHBI peKoMeHIyeMble HCTOUYHHKH U3 pa3aenos 8,9 3aHATHI
(Yxa3biBaeTcs pa3/ieJ U NOPAAKOBbINH HOMep
HCTOYHHUKA)
OOBIKHOBEHHBIE VYpaBHEHUsI C pa3AeAIOIIMMUCS TepeMeHHbIMH. | CamMocTosTebHbIe
T depeHIaIbHbIe JluneliHbIe ypaBHEHHUS M ypaBHEHHUS, CBOAAIIMECS K | Pa0oThL. Ydactue B
YpaBHEHMUSI MIEPBOTO | JINHEHHBIM. pelieHnn - 3anaq - Ha
HopsiaKa VpasHenus bepuyim u Pukarru. TPaKTHICCKHX
OnHOpO/HBIE YpaBHEHUS M CBOJAIIMECS K HUM SAHATHAX.
IIpakTukym TIo

ypaBHEHHSI.
VYpaBHeHUsT B IIOJIHBIX
HNHTerpupyrommii MHOXKHUTENb.

middepenmmanax.

Pexomenoyemvie ucmounuxu: n.8, [1-5]

peIlICHHI0 33734 TIo
TEeMaTHKE 3aHSTUS B
Manbix Tpynmnax (2-4
CTYIICHTA) u
KOJUIEKTHBHOE

00CYXICHHE PELICHUI




OOBIKHOBEHHBIE

JIunHeliHble ypaBHEHMSI 2-TO TOPSAAKA: OJHOPOIHBIE

CaMocTosITeNLHBIE

mddepenanbHble 1 HEOJAHOPO/IHBIE paGoTbl. Yyactue B
YPaBHEHHUS BbICIIMX | JIMHEHHBIE ypaBHEHUS BBICIIUX ITOPSAIKOB peIICHUN  3a/laq  Ha
HOPSIAKOB YpaBHEHUS, TOMYCKAIOIINAE TOHMKEHUE TOPSIIKA TIPaKTHICCKNX
3aHATUAX.
Pexomenoyemvie ucmounuxu: n.8, [1-5] Hpaxruicym 1o
peLICHHIO 3a7ad IO
TEMATUKE 3aHATHA B
Majblx Tpynmax (2-4
CTY/ICHTA) "
KOJIZICKTUBHOC
o0CyXieH!e perIeHuiH
Cucrembl OnHopomHble  cucTeMbl  JuddepeHInanbHbIx | CaMocTosTenbHbIE
OOBIKHOBEHHBIX ypaBHenuif. Ciywaii IIpocThIX —cOOCTBEHHBIX | PaOOTEL VYwdacthe B
nuddepeHImaIbHBIX 3HaueHui. Ciydyail  KpaTHBIX ~ COOCTBEHHbIX | PCHICHAM  3a1ad  Ha
ypaBHEHHI 3HAYEHMIA HPaRTHYCCKAX
Heonnopoausie cucremsl  auddepeHnnanbHbIX ?Hﬂmﬂx'
ypaBHeHui. llocTpoeHne YacTHOro peElIeHHs PakTIiyM 1o
. pCLICHUIO 327134 110
HEOHOPOIHOM CHCTEMBbI METOLIOM | (o oo sansTHsL B
HEOIPEeIeIEHHBIX KOA(PHUIEHTOB. Mabix rpymmax (2-4
Caeznenue CHCTEMBI AU GepeHIHANBHBIX | crynenTa) -
YpaBHCHHUU K OJHOMY YPaBHCHHUIO KOJIJIEKTUBHOE
o0CyXaeHHe peleHuH
Pexomenoyemvie ucmounuxu: n.8, [1-5]
PasHocTHbIe ypaBHeHus | JIuHeliHble pa3sHOCTHBIE YpaBHEHUS ¢ | CamocrosTenbHBIE
MOCTOSIHHBIMH KO3 (pUlIeHTaMu. paboTel. Ydactne B
HeonHopoaHble TnHEHbIE pa3HOCTHBIE ypaBHEHHs | PCIICHHM  3a/a9  Ha
C TIOCTOSIHHBIMH KO3 PHUIIHeHTaMH. TPAKTHYCCKUX
3aHATUAX.
IIpakTukym I0

Pexomenoyemvie ucmounuxu: n.8, [1-5]

pelIeHu0 3a7ad 110
TEMAaTUKE 3aHATHS B
ManbIx rpynmax (2-4

CTYyJICHTA) u
KOJIZICKTUBHOC
00CyXIeHHE PeLICHUH
3anaun 3amaua o pocte mpom3BoicTBa.  Mogenu | CamocToATENbHBIE
HKOHOMHUYECKUM €CTECTBEHHOI0 M JIOTMYEeCKOro pocra. Mogenp | paboTsl. Yuacrue B
COJZIEp)KaHUEM «xuIHUK-xepTBay» Jlotku-Bombereppa. peuicHnn  3amad Ha
Mogens  pLIHOYHOIO  pPeryiupoBaHus — peH. | HPaKTHICCKUX
MoieIpOBaHHE TOBE/ICHNS PABHOBECHOM IGHBI, | Sor T HAX.
IpaxTukym o

Pexomenodyemvie ucmounuxu: n.8, [1-5]

peLIeHUI0  331a4 1o
TEeMaTHKE 3aHSTUS B
ManbIx rpynmax (2-4
CTyIICHTA) u
KOJUIEKTUBHOE

o0CyXieHHe pelIeHuiH




6. YueOHO-MeTOAUYecKOe o0ecrnevyeHHe JIJIsi CAMOCTOSITEJLHON PadoThI

o0yuarmuxcs

o

AUCHUIIJIMHE

6.1. IlepeyeHbr BONMPOCOB, OTBOJAMMBIX HAa CAMOCTOSITeJIbHOE OCBOEHHE

AUCHHUILINHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHOM PadoThI

HaumenoBanue teM | IlepedyeHb BONPOCOB, 0TBOAMMBIX ®opMbI BHEAYIUTOPHOI
(pa3neJsioB) Ha CAMOCTOSITEJIbHOE OCBOEHHE CaMOCTOSITEIbHOI padoThI
JAMCHUIIMHBI

OOBIKHOBEHHbIE VYpaBHenus Pukkartu Pabota c yueOHOM
T pepeHIaIbHbIe JIUTEPATYPOM. Pemenune
ypaBHEHUs IIEpBOTO TUIOBBIX  3agad.  Pasbop
nopsiika BOIIPOCOB IO TEME 3aHATHUS.
Beimonnenue JOMAIITHUX

3aJIaHUM K KaXJI0MY 3aHITHIO.
OOBIKHOBEHHbIE Teopema o cymecrBoBanun u | PaGora c yueOHOM
T pepeHIaIbHbIe €IMHCTBEHHOCTH PpELICHUs 3aJayu | JUTEPATYypPOU. Pemenune
YpaBHEHHUS BeiciMX | Komu s JIMHEHHOTO ypaBHEHUs N- | TUIIOBBIX  3adad.  Pas3bop
MOPSAKOB ro nopsijka BOIIPOCOB IO TEME 3aHATHUS.
Beimonnenue JOMAIITHUX

3aJIaHUM K KaXJI0MY 3aHITHIO.
Cucrembl Teopema o cymecrBoBanun u | PabGora c yueOHOt
OOBIKHOBEHHBIX €IMHCTBEHHOCTH pEUIeHMs 3a7aud | JUTEPATypOH. Pemenne
mddepeHanbHBIX Komm a5 nuHeHo# cucteMsl TUMOBBIX  3adad.  Paz0op
ypaBHEHUI BOIIPOCOB IO TEME 3aHATHUS.
Brimonnenue JOMAIIHUX

3a/1aHUM.

PazHocTHbIe ypaBHeHUs | DyHIaMEeHTaIbHAs cucrema | PabGora c yueOHOM
pELIEHH pa3HOCTHOTO YPAaBHEHUS JIMTEPaTypO. Pemienne
TUIOBBIX  3ajmad.  Pa3bop

BOIIPOCOB 110 TEMC 3aHATHUA.

Brimoanenue JIOMAIITHAX
3aJIaHNMN.
3amaun ¢ | Monenu sxkoHOMUYEeCKON TUHAaMUKU ¢ | Pabdora c yueOHOI
YKOHOMHYECKUM HEMPEPHIBHBIM BPEMEHEM JTUTEPATYPOH. Pemrenne
COJIEPIKaHUEM. THITOBBIX 3ajay. Paz6op

BOIPOCOB MO TEME 3aHSTHS.
Brimonnenue JIOMAaIITHUX
3aJaHUN.




6.2. IlepeyeHb BONIPOCOB, 3aIaHUI, TeM JJIsl MOATOTOBKH K TeKYIIEMY
KOHTPOJIIO

Ilpumepnuie 3a0anusa KOHMPOALHOU PAOOM b

Pewmuts nuddepeHnnanbubie ypaBHEHHs
1. y2y'=e Inx; y(e®) =33
2. X2y —4xy +3x2y? =50

3. y=3Y_2
X
4 ,  Ax+21y-25
' 24x +y—25

5. (2xy +3y?)dx + (x% +6xy —3y?)dy =0
6. (2x+ y)dy = ydx+4Inydy

7. y'=y*cosx+y-tgx

8. y'—2y —-3y=e¥,

X =Y+ 2¢
9. Pemmuts cucTeMy ypaBHEHUI
Y =X+1?

10. PemnTh pasHOCTHOE ypaBHEHHE X, ., —6X  , +9X, =n.

n+1

Kpurepuu 0a/U1bHOM OLIEHKH Pa3JIMYHBIX ()OPM TEKYLIEr0 KOHTPOJIA
yCIeBaeMOCTH
Kputepun O6amibHOM OIEHKH pa3audHbIX (OPM TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH COAEPKATCA B COOTBETCTBYIOIIUX METOIMUYECKUX PEKOMEHIAIUAX

JlenapTaMeHTa aHaJln3a JaHHbIX U MAallITMHHOI'O O6y‘ICHI/I$[.



7. ®OH/I OILIEHOYHBIX CPEJCTB /sl MPOBeAeHHs IPOMEKYTOUYHOM aTTeCTAlNU

Oﬁy‘lalOlHI/IXCﬂ o IMCIOMIIJIMHE

HepequL KOMHGTGHHI/Iﬁ C YKa3aHUCM HHIAHUKATOPOB HX HOCTHKCHHUA B

IMpoHeccc OCBOCHUA 06pa3OBaT€HBHOﬁ I[mporpaMmbl COACPKUTCA B pPa3acCiIC 2.

«Ilepeuens

npocpammbl

NIAHUPYEMbIX

(nepeuenv

pe3yibmamos

KoMnemeHyutl)

OCBO€EHUA

C yKasaHnuem MHOMKCZWIOPOG

00pazoeamenvHoll

ux

00CUMCEHUS U NAAHUPYEMBIX Pe3yTbmamos 00y4enus no OUCYUNIuHe.

TunoBblie KOHTPOJIbHBIC 3a/1aHUA WJIN MHbIC MaTepHAJIbl, HCOGXOIH’IMI)IC

AJIH OHCHKH MHANKATOPOB T0CTUKCHUSA KOMHeTeHHHﬁ, yMeHI/Iﬁ M 3HAHUH

HanmeHnoBaHue HanmeHoBaHue Pesynbrarsl Tumnossie KOHTPOJIbHBIE
KOMIICTCHITUH WHJIUKAaTOPOB oOydeHust (yMEHUS U | 3aJJaHUS
JOCTIDKCHUS 3HAHMS),
KOMIICTCHITUHN COOTHECECHHBIC c
WHJMKaTOpaMu
JIOCTHKCHUS
KOMIICTCHITUHT
ITKH-1 Paboraer c | 3uaTrb:  ocHoBHble | Pemuth nudpepennmanbHoe
Croco6en HUCTOYHUKAMH TIOHSATHS, THUIIBI | ypaBHEHUE
cobupars, uHpopmanuu, nuddepeHITnaTbHBIX Xy
aHATM3UPOBATh W BBIOMpaeT | ypaBHeHHil, meroasl | Y+ ————— = 0,5x; y(0)=2/3
cucreMarusuposar | OUEHHUBACT HUX pCIICHUA 2(1-x7)
b JaHHBIC NIPUMCHUMOCTDb
COBPEMEHHBIX IIOJIy4E€HHON Ymers: pewats | [lyctsb F -HOMHMHAaJIbHAs
HayYHBIX uHbopMalMu 7S | IPUKJIAHBIE 337]a4l | CTOUMOCTh KYITOHHOM
HCCIIEIOBAHUI B | PCLICHNA C HCIOJNB30BaHUEM | obnmramuu, K - BennumnHa
06J1aCTH MOCTaBJIEHHBIX Te(()ll))&/)m KyTIOHa, p(n)_ Texyas
Hay9IHO- mdepeHTnaTbHBIX
MaTeMaTHkH = Vi per CTOMMOCTH OOJIUTAIIMU B KOHIIE
KOMITBEOTEPHBIX HNCCICAO0BATCIILCKUX YpaBHCHUU
N -ro xymoHHorO MEpuoa, k -
HayK, TpeOyembIx | 3aAad.
YHUCJIO KYITOHHBIX MEPUOJIOB, I
U1t hopMupoBaHUS
o -TIPOIIEHTHAsI CTaBKa 3a OJIUH
3aKJTIOUCHUN o N
KYIOHHBIN Nepuo,
COOTBETCTBYIOIINM
BBIpa)KEHHAs! B qacTsX.
Hay4HbIM
[Ipenmomaraercs, 4r0  OHa
HCCIICAOBAHUSM
HEU3MEHHAa B TEYEHUHU BCETO
oOparieHus o0nuranuu.
Pkk)=F;P(n+1)+K =(1+
Onpenenurb TEKYIYIO
CTOMMOCTD KYIIOHHOH
oOJuTarum.
Ot6upaer s | 3HATD: Metonpl | Onummre MaTeMaTHUECKHUE
peleHus peueHus MOJIETH SKOHOMHUYECKOM
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UCCIIeI0BaTeNbCKON | nudepeHHanbHbIX | JMHAMUKH C  HEHPEPhIBHBIM
3a/1a4u YPaBHEHUH, BPEMEHEM (Mozenb
MaTeMaTU4ECKHe NIPUMEHSEMBIX IIPU | ECTECTBEHHOI'O pocra,
METOAbl U MOJIEIH, | IOCTPOCHHUU HEOKJIACUYeCcKas MOJIETb
OCYIIECTBIISIET MaTeMaTH4EeCKUX pocra).
IIPOBEPKY Mojieneil B obnactu
aJIcKBaTHOCTU SKOHOMHKH u
Mojenei, ananu3 u | puHaHCax
HMHTEPIPETALUIO
pe3yNbTaTOoB. Ymern: crpoutrs u | Onucarth MOJIETTb
MOTU(UITIPOBATH Camysnbcona-Xukca. BoiBectu
MaTeMaTHYECKHE yYpaBHEHUE Xukca u
MOJIeIM B O0JIaCTU | ONpPEAETUTb BU/bI IUHAMUKH.
SKOHOMMKH u
(uHAHCOB,
UCIOJIB3YSl TEOPHUIO
T pepeHIHaTbHbIX
YpaBHEHUM

prnepubte e80npocol 07131 NOO20MOBKU K 3auemy

1. Onpenenenrie  auddepeHnnaIbHOr0  ypaBHEHUS  MEPBOTO  MOPSAKA.
HopwmainbHast popMa ypaBHEHUS! IEPBOTO MOPSIKA.

2. Teopema o CcyIIecTBOBaHNHU U €IMHCTBEHHOCTH petmieHus 3aaaun Komm 1Y
NEPBOTO MOPSIKA.

3. O0mee u yactHoe pemieHus ypaBHenus Y mepBoro mopsimka.  OcoOble
pEIICHHUS.

4. JIunevinble nudpepeHnnanbHble ypaBHEHUS IEPBOTO MOPSAKA U CBOASIIHECS
K HUM.

5. YpaBuenus bepnymu, ypaBHenus: Pukkaru.

6. YpaBHenue B nonHbIx nuddepennuanax. MHTerpupyommii MHOKUTENb.

7. OnHopoaHble  au(depeHaTbHble  ypaBHEHHs MEPBOro MOpsAAKa U
CBOJSIINECS K HUM.

8. Onpenenenne nuddepeHnuaibHOro ypaBHeHuUs N-r0 nopsiaka. Hopmanbhast
(dopMma ypaBHEHUS N-TO NOPSAAKA.

9. 3agaua Kommu. Teopema 0 CyliecTBOBaHUU U €IMHCTBEHHOCTU PELICHMS

3agaun Ko 115 ypaBHEHHS N-TO MOPsAKa B HOPMAJIbHOM Qopme.
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10. Jluneiinbie ypaBHeHUs. Teopema O CyIIECTBOBAaHUU U €AUHCTBEHHOCTH
petenus 3agauu Koy y1st TMHERHOTO ypaBHEHHS N-T0 TOPSIIKA.

11. Omnpenenurens BpoHckoro.

12. Heobxomumoe # [JOCTaTOYHOE YCIOBHE JIMHEHMHOW HE3aBUCUMOCTU
pEeLIEHU IMHEWHOTO OJTHOPOJHOTO YPAaBHEHUA N-TO MOPSIKA.

13. Teopema o cymectBoBanuu OCP 17151 TMHEHHOTO OJTHOPOTHOTO YPABHEHHUSI
N-ro mopsaka.

14. Teopema 0 HpeACTaBICHUH OOIIETO PEIICHUs JIMHEWHOTO OIHOPOJIHOTO
ypaBHEHHsSI N-ro mopsaka. [IpocTpaHCTBO pEMIEHUNA JUHEWHOTO OJHOPOJIHOTO
YpaBHEHUS.

15. Cucrtembl 00bIKHOBEHHBIX TU(PHEpPEHIINATBHBIX YPAaBHEHUN B HOPMAJIbHOMN
dbopme.

16. 3amaua Kommu. Teopema o cyliecTBOBaHWU U €IMHCTBEHHOCTH PEIICHUS
CUCTEMBbI OOBIKHOBEHHBIX TU((DepeHIInaIbHbIX YpaBHEHUT.

17. Jluneiinpie cuctembl. TeopemMa O CYIIECTBOBAHMM M €IWHCTBEHHOCTHU
pemenus 3aaaun Ko st IMHEWHON CUCTEMBI.

18. JluHeliHO 3aBHUCHMMBIE W JIMHEHHO HE3aBUCHMBIC CHCTEMBI BEKTOp-
(byHKITHA.

19. HeoOxoammoe U I0CTaTOYHOE YCIOBHWE JIMHEWHOW HE3aBUCHUMOCTH
pELICHUI JTUHEMHON OJHOPOJHON CUCTEMBI.

20. ®dynpamentanbHas cuctema pemeHud (OCP) mnsg cucteMbl JTUHEWHBIX
ypaBHeHuil. Teopema o cymectsoBannu OCP.

21. Teopema 0 TpeACTABICHHH OOIIETO PEMICHUS JIMHEWHOW OIHOPOIHOMU
cucTemsl. [IpocTpaHCTBO pelIeHU JIMHEMHOW OJTHOPOIHON CUCTEMBI.

22. dynmaMmeHTalIbHas CHCTEMa PEIICHUH JTMHEWHBIX PA3HOCTHBIX YPABHEHHM.

23. Omnpenenutens Kazoparru.

24. Mogenu YKOHOMHUYECKOW TUHAMUKH C HEMPEPHIBHBIM BPEMEHEM.

25. Mogenu 5KOHOMUYECKON JUHAMUKHU C HEMPEPHIBHBIM BpeMeHeM. 3aayda o

pocCTeC NMMpOon3BOACTBA: MOACIIN CCTCCTBCHHOI'O U JIOTUCTHUYCCKOT'O POCTA.
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8. IlepeyeHb OCHOBHOI W [ONOJHHMTEJbHOH Y4YeOHOH JIUTEpPATYPBHI,

HEe00X01UMOIi 11 0CBOEHUSA TUCHMILIMHBI
a) OCHOBHAaA:

1. Jlepraues B. M. JluddepenimanpHbie 1 pa3HOCTHBIC YpPaBHEHUS: YUeOHOE
nocobue / B. M. Jlepraues [u ap]. — Mocksa : Pycaiinc. - 2018. - 96 ¢. — ObC
BOOK:.ru. - URL: https://book.ru/book/926700 (nata oopamenus: 29.12.2022).
- TekcT : 3IEeKTPOHHBIN.

2. boposckux A. B. luddepennmansubie ypaBuenus B 2 4. YacThl:
y4eOHUK U MPAKTUKYM JIUIS aKkajgeMudeckoro OakamaBpuata / A. B. BopoBckux,
A. U. IlepoB. — 3-e u3zn., nepepad. u qon. — Mocksa : FOpaiit. - 2022. — 327
c. — OBC KOpaiit. - https://urait.ru/bcode/490346 (nata oOpameHus:
29.12.2022). - TekcT : 3MeKTPOHHBIN.

3. Axcenos A. I1. luddepennmansusie ypaBHeHus B 2 4. YacTp 2: yueOHHUK
U151 akagemudeckoro 6akanaBpuara / A. I1. AkcenoB. — Mockaa : FOpaiir. -
2022. — 359 ¢. — OBC Opaiir. - URL: https://urait.ru/bcode/490793 (narta

oOpamenus: 29.12.2022). - TekcT : 2IeKTPOHHBIH.
0) J10MOJIHUTEIbHAS:

4. bubukos 0. H. Kypc o0bikHOBeHHBIX AU depeHInanbHbIX YpaBHEHUI:
yuae0. mocobue. — Cankrt-IletepOypr : Jlanb. - 2022. — 304 ¢. — ObC
Jlanb. - URL: https://e.lanbook.com/book/210617 (nara oGparieHus:
29.12.2022). - TekcT : 37eKTPOHHBIH.

5. IlanreneeB A. B. O0bikHOBeHHbIE U depeHIIMaNIbHbIE YPAaBHEHUS.
[Ipaktukym: yuebHoe nocodue. — Mocksa : UH®OPA-M. - 2019. - 432 c. -
OBC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1010761 (nata oOpareHus:

29.12.2022). - TekcT : 3IeKTPOHHBIH.
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9. IlepeueHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHMKAIMOHHON ceTH

«I/IHTepHeT», HCOﬁXOHI/IMbIX AJIA OCBOCHHUSA JUCHUIIJINHBI

e DrnekTtpoHHas oubanorexa GunancoBoro yauBepcutera (9b)
http://elib.fa.ru/ (http://librarry.fa.ru/files/elibfa.pdf)

e DJeKTPOHHO-OMOIMOTeUHas cucTeMa Znanium http://www.znanium.com

e DjekTpoHHO-OMOMMoTeunas cuctema BOOK.RU http://www.book.ru

e DJIEKTPOHHO-OMOIMOTEeuHas cuctema u3garenbcTa «FOPAUTY

https://www.biblio-online.ru/

L 3H€KTpOHHO-6I/I6HI/IOT€‘{Ha5I CHCTCMa U31aTCJIbCTBA «JIaHb»

https://e.lanbook.com/

10. MeTounqecmle YKa3zaHuda 11 oﬁyqamnmxm 10 OCBOCHHIO JUCIHUIIJINHBI

CamocTosiTenbHast paboTa CTYJEHTOB NMPOXOJAUT KaK B ayJUTOPUH, TaK U
BHE ayauTopuu. B ydyeOHO-TeMaTHyecKoM IIaHe MPOrpamMMbl JAUCLUILIMHbBI
yKa3aHa TeMaTHKa JIeKIMH, MPaKTHYECKUX 3aHSATHH, BOMPOCH U 3aJaHUs AJIs
CaMOCTOSITENILHOTO U3YUYEHHUSI.

[Ipu moAroToBke K  JIEKUUU  1€JIeCOOOpa3HO  MpeABapUTEIHHO
MO3HAKOMHUTBCSI C €€ COJCpKAaHHUEM 10 PEKOMEHIOBAHHBIM TMOCOOUAM U
BBIIETIUTH HauboJiee TPy IHbIE BOMPOCHI, KOTOPHIE MOKHO 331aTh MPEI01aBaTEII0
BO BpeMs JieKIuH. JIekmuro cieayeT KoHcnekTupoBaTh. [locne 3ansaTuii cnemyer
elle pa3 IeTaldbHO MPopadboTaTh cojepkanue Jekuuu. CreaaHHble 3aucy Hy)KHO
CBEpPUTh C Y4EOHHKAMHU U Y4YEOHBIMH IMOCOOMSIMU M B CIIy4ae PacXOKICHHI

IPOKOHCYJIbTUPOBATECS C IIPENOIABATEIEM.
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MeTtoanyeckue yKa3aHus 10 MPOBEICHUI0 MPAKTHYECKHUX 3AHATUHI

[To cTpyKType MpaKTUUECKUE 3aHATUS CIETYET pa3eauTh Ha YUCOHbIC U
KOHTPOJIbHBIE.

® YyeoOnvie npakmuueckue 3aHAmMUA CTPYKTYPHO COCTOST U3 CIEAYOIINX
KOMITOHEHT:

1) mpoBepka HaJIMUMs KaYeCTBEHHO BBITOJIHEHHOTO JIOMAIITHETO 33 JaHHsI
KaXXJI0rO CTYJICHTA,

2) pa3dop THIUYHBIX OINMOOK, BO3HHUKIIUX B  MPOJICIIAHHOM
CaMOCTOATEIBHO JIOMalIHER padoTe;

3) paccMOTpeHHE TEOPETHYCCKUX BOIPOCOB, CBA3AHHBIX C TEKYIIMM
MPAKTUYECKUM 3aHATHEM;

4) pa300p METO/OB BBIMOJHECHUS MPAKTHUSCKUX 3aJaHUN U PCIICHUS
3aay;

5) KOppeKTUPOBKA 3aaHUi ISl CAMOCTOSATEILHOM Pa0OThI CTYICHTOB,;

6) untepakTHBHas Gopma — [IpaKTHKYM MO PEHICHHIO 3a/1a4 110 TEMaTHKE
3aHATUS B MaylbiX rpynmnax (2-4 cTylneHTa) — MpEeNCTaBiIsieT coOOM pelieHue
CIMCKa 3a/ad, OMpeAeICHHBIX MpernojaBaTeieM, B Tpynmne U3 HeOOJBIIOro
KOJINYECTBA CTYJEHTOB. B Ka)XJ0# Ipylne €CTb «CUJIbHBI) CTYJIEHT, KOTOPBIU
MOXET BBIMOJIHATh (PYHKIIMM KOHCYJIbTaHTA M TOMOIIHUKA MPENoJaBaTeo.
PaGoTa rpymnbl O1lIeHUBAETCS IO KOJIMYECTBY MPABHIIBHO PEIICHHBIX 3a/1a4.

o KonmponvHble npakmuueckue 3aHAMUA CTPYKTYPHO COCTOST U3
CJIEAYIOIINX KOMIIOHEHT:

1) mpoBejicHHE ayTUTOPHON KOHTPOJIbHOU pabOThI;

2) MpoBepKa HATMYHUS KOHTPOJbHON paObOThI KAKIOTO CTY/ICHTA;

3) pa3b0op THIHYHBIX OIIMOOK, BOZHUKIIUX IIPU BBIITOJTHEHUH KOHTPOJIBHOM
paboTHLI.

[Ipu moAroToBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOAMMO MOBTOPUTH WIIH,
eclii 3T0 TpeOyeTcs, U3yUUTh COOTBETCTBYIOIIUN TeopeTndeckuii Mmatepuai. Bo

BpCMs 3aHATHA HYXKHO TOYHO 3allMCbIBATh (I)OpMy.III/IPOBKI/I pemacMbIX 3aaady,

15



BOIIPOCHI, YKa3aHUs TMPEINoJaBaTesisi K PEIICHUI0 U pa30upaeMble pEIICHHUS.
[Tocne 3aHsATHII HEOOXOAMMO TMPOCMOTPETh 3alHMCAaHHBIE pPEIICHUS U
BOCCTAaHOBUTh B PEIICHHUAX HMEIIMecs Mnpooensl. B ciyudae 3aTpynHeHHit
OTMETHTHh COOTBETCTBYIOIIME 3aJaHUS W OOpAaTUTHCA 3a KOHCYJBTAIMEH K
MIPENOAaBATEIIO.

JloMaiiHue 3aaHusi CIEAYET BBINOJHATH PETYJISIPHO IPU MOJATOTOBKE K
MPAKTUYECKUM 3aHATUSIM. B OOJIBIIMHCTBE CBOEM 3aJ]aHUs SABJISIOTCS TUIOBBIMU,
U o0paslbl WX PEIICHUS COJIEPKATCI B PEKOMEHJOBAHHBIX IOCOOHUSAX, B
MaTtepuase JICKIMHA W MNPaKTUYECKUX 3aHiATUW. Ecnm To wim WHOE 3aJaHue
BBI3BAJIO 3aTPyJHEHHE HEOOXOAMMO OOpaTUThCS K TMpenojaBaresiio  Ha
KOHCYJIbTAllMM WM OJIMDKaWIIIeM TIPaKTHYEeCKOM 3aHSITHH. PeryinspHocTh B

BBIITOJIHCHUHW JOMAIIHUX 3aHaHHﬁ — BaKHBIN CI)aKTOp OCBOCHMUA JUCHUIIIINHEIL.

11. Tlepeyenb UHGPOPMANUOHHBIX TEXHOJOTHIl, MCHOJIbL3yeMbIX MPH
OCYLIECTBJICHMH 00pa30BaTeJbHOI0 Ipouecca Mo AMCHUIUIMHE, BKJIIOYas
nepeyeHb HEOOXO0AMMOr0 MPOrPAMMHOTI0 oOecredeHns: 1 HH(POPMAIHOHHBIX

CIIPAaBOYHBLIX CHCTEM

11. 1. KoMIJieKT JJMIEH3MOHHOT 0 IPOrPaAMMHOI0 o0ecrevyeHust
1. [TakeT opuCHBIX MpOrpaMm

2. AatuBupyc Kaspersky
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11.2. CoBpemeHHble mnipodeccHOHANbHbIE 0a3bl  JAHHBIX H
HH(OPMALMOHHbIE CTIPABOYHbIE CHCTEMBI
1. MadopmarnmonHo-mpaBoBas cuctema «l apant»
2. adpopmarmonHno-npaBoBas cucreMa «Koncynprant [rocy

3. DnexrponHas sHmKIoneaus: http://ru.wikipedia.org/wiki/Wiki

4. Cucrema komIuiekcHOTO packpbitus uHpopmanuu «CKPUH» -
http://www.skrin.ru/
11.3. CepTuduunpoBaHHbIe MPOrPAMMHbBIE U ANNIAPATHBIE CPEICTBA
3al0MThl UHPOPMALMHU

- HC HUCIIOJB3YIOTCA

12. OnucaHue MaTepHATbHO-TEXHHYECKOH 0a3bl, HeoOXoauMasi JJisl

OCYIIECTBJICHUA 06p33OBaTeJIbHOI‘O nmponoecca 1mo JTMCumIlJInHe

TpebyeTcss MyNbTUMEAMHHBIA KJIacC JUIsl IPOBEACHHUS JICKITMOHHBIX

3aHIATHH.
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