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ﬂ I.B.YUepHoycosa/

b1.0.02.05 /duddepenunanbHble 1 pa3HOCTHbIE YPABHEHHUS

Hanpasiaenne noaroroBku: 01.04.02 ITpuknagHas MareMaTuKa 1 HHPOPMATHKA
Hanpasiaennocts (mpo¢puin): Mudpopmanmonnoe odecriedeHrne 3IKOHOMUYECKON eI TeTbHOCTH

KBanudpukanus (crenenn): vazucmp
dopma o0yueHHsi: ouHas

NHCcTHTYT: MaTeMaTUKH, €CTECTBO3HAHUS U TEXHUKHU
Kadeapa: maTeMaTK 1 METOJUKU €€ MPEMOTABAHUS

ouHasi popma

OYHO-3a04YHasdA

3a04Hasi (popma

dopma
Kype 1
CemecTp/Tpumectp 1
Jlekuuu 18

JlabopaTopHble 3aHATHS

IIpakTHYeckHne (CeMUHAPCKUE) 3aHATHSA 18

KonrakTHas padora 36,3

®opma(bl) NPOMEKYTOUHOM aTTecTauun | Jk3ameH-0,3

KonTtpoJusn 9

CamocTosiTeIbHAs1 paGoTa 134,7

Bcero uacos:__180
TpynoemkocTb: 5  3a4eTHBIX eIMHHUIL.



|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

He.]Ib H3Yy4YCHUA TUCHUILIINHBI:

® OCBOCHME KJIOYEBBIX IOHATHUI, BONPOCOB Teopuu AU(P(HEpeHUUAIBHBIX U PA3HOCTHBIX
YpaBHEHMH, IIOCTAaHOBOK 3ajad, (OpMyIupyeMbIX B BuAE IUPGEpeHIHATbHBIX U
Pa3HOCTHBIX YPABHEHUH,

® CIOJIB30BAHUE AHAIMTUYECKUX METONOB M KauyeCTBEHHOIO MCCICNOBAaHUSA PELICHUS
TEOPETUYECKUX U NIPAKTUYECKUX 3a/1a4;

® Pa3BUTUC HABBLIKOB B MIPUMCHCHUU MCTOA0JIOTMHU U MECTOJOB KOJIMUCCTBCHHOI'O aHaJIn3a,

® Pa3BUTUC Y CTYACHTOB JIOTUYCCKOTO U aHAJIUTUYCCKOI'O MBIIIIJICHH .

3anaqn H3YYCHUA NTUCHUIIJIUHBI:

- packpbITHE CTyJCHTaM 3HadeHue AuddepeHnrnanbHbIX U Pa3HOCTHBIX YPaBHEHUH B M3y4CHHUU
OKPY>KaOILEro MUpa;

- O3HAaKOMJICHHE CTYACHTOB C TE€OpPEMaMH CYIIECTBOBAHUS WU €IMHCTBEHHOCTH PELICHHUH IS
pa3IUYHbIX TUNOB AU depeHInalbHBIX YpaBHEHUIH;

- BEIpabOTKa yMEHHS Kilaccu(puumpoBaTh qudGepeHIaIbHbIE U PA3HOCTHBIC YPAaBHEHHS,

- W3y4EHUE METOJOB pEUICHHUs YPAaBHEHHMM IEpBOTO INOPAAKA, JIMHEHHBIX YpPaBHEHUH U
Pa3HOCTHBIX YPABHEHU;

- IPUBUTHE HABBIKOB CAMOCTOATENbHOM pabOThI CTyJEHTOB C MaTEMaTUYECKUMU TEKCTaMU;

- Pa3BUTHE YMEHUS CAMOCTOSITEIILHON paObOTHI C yUeOHBIMH U HAYYHBIMH MTOCOOUSMHU.

Mecto qrucuumiiuebl B ctpykrype OITIOII:
Hucnunnuna peanusyeTcss B paMkax 0a30Boil (00si3arenbHO#) yacTu Onoka bl. Jucuurimnb
(momynm) b1.0.02.05.

Ilnanupyembie pe3yJbTAThI 00y4eHUS MO JMCHUIIMHE!

KO)I H]—[Z[HKaTOpLI JOCTHKCHUSI KOMIIETCHIINU Hﬂa]—[l/lpyeMBIe pe3ybTarThbl 06yqe1{nﬂ
KOMIICTCHIIMN o JUCHUIIJINHE

OIIK-1 3HaTh: 3Haer:

—OCHOBBI €CTECTBEHHBIX HaAYK, — 0a3oBEIE [TOHSTHS TEeopHn
Criocoben MIMEeT YIIyOICHHBIC3HAHNS B muddepeHIMaTbHBIX  H Pa3HOCTHBIX
perare 00JIacTH MaTEeMaTHUKH U yPaBHEHHIA;
aKTyallbHBIC nH(pOpPMATHKH; — OCHOBHBIE METOAbl pELICHHUS H
3a/iaqn —q)aKTBI, KOHLEMIWH, IPUHIIHUIEI HNCCIICI0BAHUA I[I/I(b(l)epeHIII/IaJ'II)HBIX u
(GYHIAMEHTANb | 1ot cRgsanmble ¢ MpUKTAMHON | PASHOCTHBIX YPABHEHHI.
HOM 1 . MaTeMaTHKOW U MH()OPMaTHKOM;
TpHKIa/IHOM YMmerh: Ymeer:
MaTeMaTUKU

—pa3pabaThIBaTh aJIrOPUTMBI,
BBIUMCIUTENbHBIE MOJICTTH U MOJIEIN
JaHHBIX I pCHICHUA HAYYHO-
HCCIIEIOBATENLCKUX 3a7a4;

— IPUMEHSATH 0a30BbIe MIOHATHS TEOPUHU
¢ hepeHIInaANTbHBIX U PAa3HOCTHBIX
YpaBHEHUI B HAYYHO-HCCIIEI0BATENBCKON
JIESITSIIbHOCTH;

— BBIACTIATD U CUCTEMATU3UPOBATH
CIOCOOBI pelIeHus 3a/a4;

— m3beraTh aBTOMaTHIECKOTO
MIPUMEHEHUS CTAHJAPTHBIX POPMYIT U
[IPUEMOB IIPU PELICHUH 3a]1a4.

Baanern:
—CIOCOOHOCTHIO MMPUMEHSTh

Baaneert:
— NOHATUHHBIM allapaToOM, CBSI3aHHBIM C
teopueit nuddhepeHInaNbHbIX U




MaTeMaTH4YeCKUH arnrmapar ajsd
pCHICHUS HAYYHO-
HCCICA0BaATCIbCKUX3aaa4,

Pa3HOCTHBIX YpaBHEHUIA;

— HaBBIKaMH cOopa, 00paboTKH,
KPUTHYECKOT O aHAJIN3a U
cucTeMaTr3aluy HHPOPMAaLHH;

— HaBBIKAMH BBIOOpa METOIOB U CPEACTB
peuieHus 3a1a4 1o u3y4aeMon

OUCIIUIIIIVHE.
OIIK-3 3HaTh: 3naer:
CrocobeH —OCHOBBI JUCKPETHOM MAaTEMAaTUKH, | -OCHOBHBIE  IPHIIOKCHUS
pa3pabaTsiBaTh YUCIICHHBIX METOJIOB, TEOpuHU muddepeHIHaTBLHBIX YpaBHEHUH;
MaTeMaTHU4eCcK BEPOSATHOCTEM M MAaTeMaTUYECKOU

1€ MOJICIIN U
MIPOBOJIMTH UX
aHaII3 TPU
pelIeHun
3a7a4 B
obnactu
npodeccuoHan
bHOU
JIEATEIbHOCTH

CTaTUCTHKU,

—METOAbI OIITUMH3AIINN nu

OIITUMAJIBHOT' O praBJIeHI/ISI;

YMmeThb: Ymeer:

—pa3pabarbIBaTh HOBBIE | -HMCIIOJIb30BaTh MOJTyYCHHbBIC
MaTeMaTU4YECKHE MOJIENIN TS TEOPETHYCCKHUE 3HAHHUS B

aHajin3a MW PpPCIICHHA KOHKPCTHBIX
HAaY4YHO- UCCJICAOBATCIILCKUX 3aaa4;

CaMOCTOSITEIIbHBIX  HUCCIIEIOBAHUAX
npu  pa3pabOTKE U  IMOCTPOCHHUH
MaTeMaTUUECKUX MOJENEH;

Baagers:
—METONaMHU MaTeMaTH4YECKOro,
nH(pOpMaAITMOHHOTO u

MMUTAIIMOHHOTO MOJICTUPOBAHUS T10
TEMAaTUKE BBIMIOJHIEMBIX HAYUHBIX
HCCIICIOBaHUM;

Baaneer:
- HaBbIKAMH pGIHeHI/Iﬂ
MPaKTUYECKUX 3a]ad.

- METOJaMU HCCIICIOBAHUS

MaTeMaTHYECKUX OOBEKTOB.

. COAEP’KAHUE U OFBEM JIUCHHUIIVINHBI

€ YKa3aHUeM KOJH4YeCTBA YACOB, BbIJIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4arouuxcsi
¢ npenoaasarteseM (10 BUAAM Y4eOHbIX 3aHATHII) 1 HA CAMOCTOSATEILHYI0 padoTy

Ounas popma o0yueHust

Ne | HaummeHoBaHHe TeM M Bcero yacos AyIMTOpHBIC 3AHATHS
n/n pasjienion JIk. II3. JIo Cam.
pao.
Paznen 1 46 6 6 24
1. | Tema 1. «OcHoBHBIE
MOJI0KEHU S TeOpUH 18 2 2 14
ypaBHEHU MepBoro
MOPAIKA»
3. | Tema 2. «MeToanl 28 4 4 20
HHTErPUPOBAHUSA
Au(ppepeHnaNbHBIX
YPaBHEHHUi 1epBoro
NOPAIKAY
Pasznen 2. 497 6 6 37,7
5. | Tema 3. «QOcHoBHBIE
MO0JI0KEeHU S TeOpUH 19,7 2 2 15,7
AU pepeHunaabHbBIX




YPaBHeHUil BbICHINX
NOPSIIKOB)

6. | Tema 4. «MeTtoanl
HHTErpHPOBAHUSA 30 4 4 22
JIMHEMHBIX
nuddepeHuNATBLHBIX
YPaBHEHUi»
Pa3gen 3 46 6 6 34
7. | Tema 5. «Ilpumepnl 16 2 14
Pa3HOCTHBIX
YPaBHEHUi»
8. | Tema 6. «MeToanl 30 4 6 20
pelieHHsi  Pa3HOCTHBIX
YPaBHEHUI

9. | Dk3amen 0,3
10. | Konrpoanb 9
11. | UToro 3a cemecTp 180 18 18 134,7
UTOIO: 180 18 18 134,7

O4Ho-3204Has popma 00y4eHus (He pean3yercsi)

3aounas popma o0yueHus (He peausyercs)

I11. OUEHOYHBIE MATEPHUAJIBI JIJISI TIPOBEJEHUS TEKYIIEA U
MPOMEXKYTOUHOM ATTECTAIIUU OBYYAIOIUXCS IO JUCHUIIJIMHE

Tekymias arrectaus IpOBOAUTCS B (POpME KOHTPOJIBHON PaOOTHI.

TunoBoii BApMAHT KOHTPOJIbLHOM PadoTHI

/
1. HaiiTi 9acTHOE pelIeHue ypaBHEHHS y; ‘Iny + 3y—x = 0 npu ycnosuu y(0) = 1.

N

IMpusectu ypasuenue (x + y)dy — (x + 2y — 1)dx = 0 x 0JJHOPOTHOMY M HAWTH €ro odIee
pelieHuHe.

Pemmth ypaBaeHue y/ + 2xy = 2xe™*" MeTonoM Jlarpamka nipu yenosun y(0) = 1.

Haiitn o6mmee pemenue ypapuenns y// - tg y = 2(y/)?, npeaBapuTenbHO IOHU3UB €r0 MOPSIOK.
Pemmth muHeitHOe ypaBHenue y// + y/ — 6y = 0 npu yenosuu y(0) = 0,y/(0) = 2.

Haiitu pemenune pasHoctaoro ypasuenus x(t + 2) = x(t + 1) + x(t), ynosierBopsiroiiee
HavansHBIM yeoBusam x (1) = 1,x(2) = 1.

o Uk w

ITpomexyTouHas aTTecTanus oOydaroIuXxcsl OCYIECTBISIETCS B (POpME dK3aMeHa ¢
MCII0JIb30BAaHUEM TIEPEUHS BOIIPOCOB K DK3aMEHY.

Bompocs! k 3k3ameny (1-i cemectp)

1. OcHoBHBIC ompenencHus Teopun audQepeHaTbHBIX  ypaBHeHUH. [Ipumepsr
UCTIOJIB30BaHMS JU(PEPEHINANBHBIX YPAaBHEHUH B MPAKTHUECKUX 3a/1a4ax.

2. OcHOBHBbIE TOHATUS Teopuu AUpPepeHINaTBPHBIX YPaBHEHUH MEPBOro Mopsaka. 3aaada
Komn.
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VYpaBHEHUS C pa3EAOUMMUCS IEPEMEHHBIMHU.

OnHoponnble quddepeHnanbHble YpaBHEHUS U YPaBHEHUS, IPUBOIUMBIE K HUM.

5. JluHeliHble ypaBHEHMsI IIEPBOIO MOpPsAKa U UX peuieHne MetofoM Jlarpanxka. YpaBHeHHe
bepnymm.

6. JluneitHple ypaBHEHHs MEPBOTO MOPSAKA M UX pemieHre meronoMm bepuymmm. YpaBHenue
bepuynnu.

7. uddepeHumanbable ypaBHEHHUS BTOPOTO MOPSJIKA, TOMYCKAIONIUE TIOHMKEHNE TTOPSIIKA.

8. Jlumeitnpie muddepeHnmanpHpie ypaBHEHHsSI #-TO TOpsaKa. TeopemMa O CTPYKType
MHO>KECTBA PEICHUI TMHEHHOT0 OJJHOPOIHOTO YPABHEHHUS -TO TIOPSAIKA.

9. JluneitHast 3aBHCUMOCTb U HE3aBUCHUMOCTh CUCTEMBI pyHKImiA. Onpenenutens BpoHckoro.
Kputepuil pyHaaMeHTanbHOCTH CUCTEMBI PEIICHUH.

10. [IpuHIMT CYTIEPIIO3UITHH.

11. Teopema 0 CTPYKTYpE MHOXKECTBA PEILIEHUH JIMHEMHOTO HEOJTHOPOJHOTO YPABHEHHUSI.

12. Jluneitapie omHOponHbie AudQepeHranbabie YpaBHEHUS 7-TO TOPSAKA C MOCTOSTHHBIMU
Koa(ppurmeHTamm.

13.JIuneitnple  HeopHOpoAHblE U QepeHIraNbHble YPaBHEHUS 7n-TO TOpSAIKa C
MMOCTOSTHHBIMU KO3 PHUITHEHTaMH.

14, Jlunelinple ONHOPOJHBIE M HEOMHOPOJHBbIE Au(depeHInanbHbIe ypaBHEHUS BTOPOTO
MOPAJIKA C TOCTOSSHHBIMU KO3 (ULIUEHTaMU.

15. OcHOBHBIE OTpe/ieseHHs U PUMEPHI TEOPUU PAa3HOCTHBIX ypaBHEHUH (apudpmeTrnueckas
U TeOMeTpHUecKasl IporpeccuH, nocienoBareabHocTh @uboHayun).

16.Ilpunoxxerne K TPUOMMKEHHOMY PEIICHUIO OOBIKHOBEHHBIX —IU(GEpEeHIINATBHBIX
YPaBHEHHUM.

17. Moienb pbIHOYHOTO PETyIUPOBAHUS LIEHBI.

18. JIuneiiHble pa3HOCTHBIE YPABHEHUS 1-T'0 MOPSIKA C IEPEMEHHBIMU KO3 PUIICHTaMU.

19.JIuneiiHple OAHOPOJHBIE PA3HOCTHBIE YPAaBHEHUS A-TO TOPSAKAa C MOCTOSHHBIMH
K03 pULIMEeHTaMU.

20. HeonHopogHble TUHEIHBIE Pa3HOCTHBIE YPABHEHUS C TOCTOSHHBIMH KO3 PUIIMEeHTaMU

&

IV. HEPEYEHD JUTEPATYPHI, HEOBXOJIUMOMH JJ151 OCBOEHUA
JANCIUIIJIMHBI

4.1. OcHoBHAsI JIUTEPATYypa

1. Pomanko B.K. Pa3zHocTHbI€ ypaBHEeHUS: yueOHOe nmocooue. M.: Jlabopatopusi 3HaHUMH,
2020. — 115 c. http://biblioclub.ru/index.php?page=book&id=222857 (nata oOparcHus:
29.05.2020)

2. EnbrioB, A.A. ludbdepennnansubie ypaBHeHus: yueoHoe nmocodue / A.A. Enbiios,
T.A. EnbrioBa; Tomckuii ['ocynapctBennsiii YauBepcuter CucteM YnpaBieHUs U
Pamnoanextponuku (TYCVYP). — Tomck : Oap Kontent, 2019. — 197 c. : wn. — Pexum
noctyna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=480606
(mara obpamenust: 29.05.2020).

4.2. lonoJiHMTeIbHAS JIUTEpaTypa
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http://biblioclub.ru/index.php?page=book&id=222857
http://biblioclub.ru/index.php?page=book&id=480606

1. Pomanko B.K. kypc pazHocTHbIX ypaBHeHui: yuebHoe nocooue. /B.K. Pomanko. — M.:
®dusmatiut, 2012. — 200 c. http://biblioclub.ru/index.php?page=book&id=457685 (nata
obpammenus: 29.05.2020).

V. IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHHMKALIMOHHOM CETU «MHTEPHET», HEOBXOUMBIX
JUISI OCBOEHM S TUCIATIIMHBI

Ne Ccblika Ha HaumeHnoBanune pa3padoTku B
m HHPOPMaIMOHHBII pecypc 3JICKTPOHHOI hopMme Aocrymmocts,
http://edu.ru/ Poccuiickoe oopa3zoBanme: CBOOOIHBIIH JOCTYI
DenepajbHbIil OPTAJIL.
1 Brarouaer
CCBUIKM HA IOpTaibl U CAWUTHI
00pazoBaTeNbHBIX
YUPEKICHUM;
TOCYAapCTBEHHBIE
oOpasoBareibHbIE CTaHAAPTHI;
HOpPMAaTHBHEIE JIOKYMEHTBHI;
Karajaor AKCKYpCUU 51
00yyaroluX MPOrpaMmM.
V1. COBPEMEHHBIE IPO®ECCUOHAJIBHBIE BA3bI JAHHBIX
N NHOOPMAILNMNOHHBIE CITIPABOYHBIE CUCTEMBbI
Peructpamus wepe3 moOoi
YHUBEPCUTETCKUN
KOMIbIOTEp. B nanpHeliem
) DJIEKTPOHHO-OMOIMOTeUHAs CUCTEMA .
1. h_tt p Jwww. (DBC) WHTUBU/YaJIbHbIH
biblioclub.ru . HEOTPaHMUYCHHBIH JIOCTYN U3
YHuBepcuTeTcKas OMOIMOTeKa OHJIAH . N
mo0oil TOYKH, B KOTOPOH
UMeeTCsl JIOCTYyH K CeTH
WNuTtepHeT
NunuBuyanbHbI
2. HEOTpaHWYEHHBIH JOCTYN W3

«O06pa3oBaTebHBIN MaTeMaTHUECKUN

N mo00il TOYKH, B KOTOPOH
cait Exponenta.ruy.

MMeeTCsd JIOCTYIlI K CEeTH
WNHTepHET

http://www. exponenta.ru

WNHnuBuyanbHbId

3. . . HEOTPaHWYEHHBIN JOCTYI U3
] «O06pa3oBaTesIbHBINA MaTEMAaTUUYCCKHUIA . N

http://www. math.ru mo0oil TOYKH, B KOTOPOH

caiit Math.ruy.
HMEETCS  JIOCTyl K CETH

WnTepHeT
NunuBuyanbHbIN
Jlekuuu no BhICHIENH MaTeMaTHKE: HEOrpaHWYEHHBIN JOCTYN U3
4. http://www. mathelp.spb.ru MaTteMaTHYECKHAH aHAIN3; mMOo0OW TOYKH, B KOTOPOU
JuddepeHnmansHpie ypaBHEHUS | JP. UMeeTCsl JOCTYN K CETH
WNHTepHeT
http://www.fismat.ru Beiciias MaTemMaTuka Jis CTYACHTOB U WuauBuayanbHbli
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http://biblioclub.ru/index.php?page=book&id=457685
http://edu.ru/
http://www/
http://www.exponenta.ru/
http://matclub.ru/
http://mathelp.spb.ru/index1.htm
http://fismat.ru/

5. abuTypHEeHTOB HEOTpaHWYEHHBII JOCTYN U3
mo00i TOYKH, B KOTOPOH
UMeeTcsl JI0OCTyl K CETH
WNuTepHeT

VII. JUHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INPOT'PAMMHOE OBECIIEYEHHUE

— Microsoft Windows 7 Professional; Microsoft Windows 10 Professional;
Axanemuueckue nuiieHzun OLP (Open License). Cpok aeiCTBHS TUIICH3UH: 0€CCPOUHO.

— Microsoft Office Professional Plus, Microsoft Office Standart (maker oducHbIX
npunoxenuit). Axagemudeckue ymneHsun OLP (Open License). Cpok IeHCTBUS JIMIICH3UU:
OeccpovHo.

— Antuupycuoe 10 Kaspersky Endpoint Security 10. Kommepueckas nutiensus s 300
KOMITBIOTEPOB.

VIll. OBOPYIOBAHUE U TEXHUUYECKUE CPEJCTBA OBYUEHMS,
HEOBXOJIMMBIE JJISI OCYIIECTBJIEHUS OBPA3OBATEJIBHOTO
MPOLECCA MO JUCLHUTUJIMHE

3aHATHSA TPOBOMASTCS B YUEOHBIX AyJUTOPHSX IJIsi MPOBEACHUS JEKIUM U CEMHHApPOB.
Aynutopun yKOMIUIEKTOBaHbI CHEIUAIIM3UPOBAHHON Mebenbio. YacTh U3 HUX YKOMILJIEKTOBAHBI
TEXHUYECKUMH CPEJCTBaMU OOYYEHHUsI, CIY>KallUMU IS TIpeicTaBleHus yueOHOM nHpOopMaIuu
Oonpiioi  aygutopun (MPOEKTOpP, IKpPaH, KOMIBIOTEP/HOYTOYK). IIpu ocymecTBieHUN
00pa30BaTENIBHOTO MpoIlecca MO TUCIUTUIMHE UCTIOIB3YETCsl KOMITbIOTEpHAsl TEXHUKA IS TTOKa3a
Mpe3eHTaIUil, COOTBETCTBYIOIIHUX TeMaM paboueil mporpaMMmel.
B xone o0pa3zoBaTenbHOTro Mpoliecca OCYyIECTBISETCS CAMOCTOSTENbHBIN MOUCK CTYIEHTaMU
JOTIOTHUTEFHOTO YY€OHOr0 MaTepualia ¢ UCIOIb30BaHUEM MTOMCKOBBIX CUCTEM U CATOB CETH
WNuTepHeT, 2IeKTPOHHBIX OMOINOTEYHBIX CUCTeM. [JIsi OCyIIeCTBIEHUSI CAMOCTOSI TETHbHON
pabOThI UMEIOTCSI KAOMHETHI, OCHAIIIEHHBIE KOMITBIOTEPHOI TEXHUKON C BO3MOKHOCTBIO
MOAKJTIOUEHHUS K CETH UHTEPHET U 00€CIIEUeHNEM JI0CTYyIa B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO CPEely YHUBEPCUTETA



