MMHOBPHAYKH POCCHUHU

denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKICHHE
BBICILIET0 00pa30BaHuUs

«PoccuiicKuil rocyJapcTBeHHBI T'YMAHUTAPHbIA YHHBEPCUTET
(PITY)

NHCTUTYT UHOOPMAILIMOHHBIX HAYK U TEXHOJIOI'M1 BE3OITACHOCTU
OAKVYJIBTET UHOOPMAILIMOHHBIX CUCTEM U BE3OITACHOCTU
Kadenpa nndpopmaiioHHbIX TEXHOJIOTUN U CHCTEM

MATEMATHYECKOE MOJEJINPOBAHUE

Pabouast mporpaMma JuCIUTLTAHBI

Hanpasnenue noarorosku 01.03.04 Ilpukinagnas maremaTika
Hanpasnennocts (npoduis) [puknannas maremaruka

YpoBeHb KBalM(UKAIIMK BBHITYCKHUKA - OaKaIaBp

®opma o0yuyeHus - ouHas

PII/I amantupoBaHa s ULl
C OTPAaHUYECHHBIMU BO3MOXKHOCTSAMH
310pOBbSI U UHBAJIUJIOB

Mocksa 2017



MATEMATHUYECKOE MO/JIEJINPOBAHUNE

Paboyas mporpamma AMCHUTUIMHEL

CocTaBUTENb.
K.C.-X..H., goueHt H.III. Illyken6aeBa

OTBETCTBEHHBIN PEAAKTOP
K.T.H., IOLICHT, 3aB. Kadeapoit
WH(pOPMAIMOHHBIX TEXHOJOTHUM U cucteM A.A. Poranos

YTBEPX/IEHO
ITporoxoi 3acenanus

kadenpsl ”HHOPMAITMOHHBIX TEXHOJIOTHI U CUCTEM
Ne 4 o1 26.06.2017



OI'TABJIEHHUE

1. IllossicHuTEeALHAS 3aIHCKA

1.1 [enp u 3a7a9l JUCHUTLIHHBI

1.2. ®opMupyeMble KOMIIETEHIIUH, COOTHECEHHBIC C TUTAHUPYEMBIMH PE3yJIbTaTaMu 00ydeHUs
10 JUCIUIUINHE

1.3. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MIPOrpaMMbl

2. .CTpyKTYypa TUCIHUINIHHBI

3. Coaep:kaHue TUCHUIIMHBI

4. O0pa3oBaTe/ibHbIe TEXHOJOTHU

5. OuneHka IaHUPYEMBbIX pPe3yJIbTATOB 00y4eHus!

5.1. Cucrema orieHUBaHUA

5.2. Kpurtepuu BBICTaBIICHUS OIICHKH 10 JUCIUTIIHHE

5.3. OneHouHbIe cpenicTBa (MaTepuatbl) A TEKYIIEro KOHTPOJIS YCIIEBaeMOCTH,
MIPOMEKYTOYHOM aTTeCTaI[i O0YYArOIIMXCS IO TUCIUILTAHE

6. YueOHO-MeTOAUYecKOe U MH(OPMAIlMOHHOE 00ecneyeHHue TUCIUTITHHbI

6.1. CIMCOK HCTOYHUKOB U JINTEPATYPbI

6.2. [lepeuens pecypcoB HHGOPMaIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn «IHTepHeT»
7. MaTtepuajibHO-TEXHHYECKOeE o0ecnedeHne TN CHUNIHHbI

8. ObGecnevyenne 06pa3oBaTeJILHOIO MPOLECCA IJIS JIMI C OTPAHMYEHHBIMU BO3MOKHOCTSMH
3/I0pPOBbSI M1 HHBAJIUI0B

9. MeToauyecKkue MaTepuaJibl

9.1. Ilinans! Ta0OPaTOPHBIX 3aHATUH

9.2. MeTtoauyeckue peKOMEH AU T10 TIOJITOTOBKE MUChbMEHHBIX padoT

IIpunoxkenns
[Tpunoxenue 1. AHHOTAUUS TUCIUILTAHBI
[Tpunoxenue 2. JINCT n3MeHEeHMI



1. HosscHuTEAbHAA 3AIIHCKA

1.1. Lenp u 3ama4uu JUCIUILIMHBI

Lenv Oucyuniunel - IPUOOPETEHUE 3HAHMHN, HABBIKOB U YMEHUU B O0JIACTH MaTeMaTHYECKOTO
MOJICJIMPOBAHMS IIPOLIECCOB B TEXHUYECKOM, IKOHOMUUYECKON M HKOJIOTHUECKOH cdepe, a Takxke
OCBOEHHUE COBPEMEHHBIX MPOTPAMMHBIX KOMILIEKCOB pPEaIN3alluy MaTEMAaTHYECKUX MOJEIEH.
3adauu oucyuniunol.

1. I3yyeHue npuHLIMIIOB CHCTEMHOTO IOJXO0/a B 3a/1a4€ IOCTPOCHUS MOJEIIEH;

2. ®opMupoBaHE HAaBBIKOB B 33/1a4€ NOCTPOCHHSI MAaTEMATUYECKUX MOJIETICH;

3. M3yueHne METOZ0B YHCICHHOTO HHTETPUPOBaHUS MU (HepeHIINATBHBIX YPaBHEHHH MIEPBOTO
NOPSIKA,

4. V3y4yeHue nporpaMMHBIX CPEJICTB UMUTALIMM MaTEMaTHUYECKUX MOJIENIENH Ha OTPE3KE
MOJIEJIbHOTO BPEMEHH,

5. IlpnoGpereHne HaBBIKOB M YMEHUH 110 pa3pabOTKe MPOrpaMMHBIX HHTEp(EicoB
MaTEMaTUYECKON MOJEIINA B CUCTEME UMUTALIUY,

6. ®opMupoBaHKe HAaBBIKOB Pa0OTHI B 337a4€ UCCIIEOBAHUS TUIIA 0COOOTO MOJIOKECHUS
JUHAMHYECKUX MOJIENIEH;

7. IIpuoOpereHne HaBBIKOB B 3a/1a4€ UCCIIEI0BAaHUS CUCTEMHOM IUHAMUKH,

8. CdhopmupoBath IpeCTaBICHUS O pa3padoTke F3PPEeKTUBHBIX MATEMAaTHUECKUX MOJIeNel B
3a/1a4e MOJICP>KKH MPUHATHS PELIEHUH B OTPacisiX YKOHOMUKH;

9. JlaTb npencTaBieHHe O METOJUKE UCCIIEJOBaHUS OOJBIINX JTAaHHbIX;

10. OOy4uTh OCHOBAM MOCTPOCHUS AITOPUTMOB JIJIsl PEIICHHS 3a/1a4 MAaTEeMaTHIECKOTO
MOJIEIMPOBaHMs B TeXHOChepe.

1.2. CDOpMI/IpyeMBIe KOMIICTCHII WU, COOTHECEHHBIE C IJIaHUPYEMbIMHU PE3YyJIbTaTaMU O6y‘lCHI/I${
IO JUCHUITIJIINHEC!

Koasi Conep:xkaHue KoMIIeTeHIUI IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB

KOMIIeTeHLMH 00y4eHMsl 10 JUCHMILINHE

OIIK-2 CIIOCOOHOCTP HCIOJIB30BATh 3namsp: METOBI IO3HAHUS U MECTO
COBpPEMEHHbBIE MAaTEMAaTHUECKHIE MOJICJIMPOBAHUS CPEIN 3TUX METOJIOB,
METOABI U COBPEMEHHBIE Pa3sHOBUAHOCTHU HIEAIBHOTO U
MPUKIIaITHBIC IPOTPaMMHBIC MaTepuaIbHOI0 MOACIUPOBaHUA, COBPEMCHHBIC
CpeACTBa M OCBaUBaTh MaTeMaTHYECKHE METO/Ibl U COBPEMEHHBIE
COBPEMEHHbIE TEXHOJIOTHH MPUKJIaIHbIE IPOrPaMMHBIE CPE/ICTBA.
ImporpaMMHpPOBaHuA Ymempsb: BHITIONHATH KOHUICTITYaJIbHYIO 1

MaTeMaTHYECKYIO TIOCTAHOBKY 3a/1a4K
MOJICIIMPOBAHUS, BHIONPATh U 000CHOBBIBATH
BI)I60p METOJa pCIICHUA 3aaa4u, UCII0JIb30BaTh
COBPEMCHHBIC MATEMATUYCCKHUE MCTOIbI 1
COBPEMEHHBIE MIPUKIIAIHBIC TPOTPAMMHBIE
Cpe/ICTBa ¥ OCBAaNBATh COBPEMEHHBIE TEXHOJIOTHH
MPOrpaMMHUPOBAHUS.

Bnaoems: nHaBpikamMu pazpabOTKH
MaTeMaTHYECKUX MOJEIEH ISl HCIIOJIb30BAHUS
HX IIPpU PpEIICHUU UCCIIEA0BATCIILCKUX U
KOHCTPYKTOPCKO-TEXHOJIOTHUECKUX 3a/1a4,
WCTIONB3YS HCIOJIb30BaTh COBPEMEHHBIE
MaTeMaTHYECKHE METOJIbl U COBPEMEHHBIE
IIPUKJIaIHBIE IPOrPaMMHBIE CPEICTBA.

1.3. MecTo TUCHMITIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMmbl




JuciunnmHa «MaTemMaTH4ecKoe MOJEITMPOBAHUE» OTHOCHUTCS K 0a30BOM dacTh OJoKa
JOUCIHUIIIINH y‘-I€6HOFO IIJIaHa.

Jlnst  OCBOGHHMSI  NUCHMIUIMHBI ~ HEOOXOAMMBI ~ 3HAHWS, YMEHHUS W BIIQJCHUA,
c(OpMHUPOBAHHBIE B XOJI¢ U3yYCHHUS CIEAYIOIUX TUCHUILUIMH (Momynei): «MaTtemarnueckui
aHanu3y, «JIunelinas anredpay, « Teopust CHCTEM M CUCTEMHBIN aHAIU3Y.

B pesynbraTe OCBOCHMS AWUCHUILTUHBI (POPMHUPYIOTCS 3HAHUS, YMEHUS U BIIAJCHUS,
HEOOXOAMMBIC [UII HM3YYCHHS CIEIYIOMUX AUCHUIUIMH: «MEeTOoapl TPUHATHS PpEHICHUN,
((MaTeMaTquCKHe OCHOBBI BKCHepTHBIX CHUCTEM», <<I/IHTGJIHGKTyaJIbHBIe I/IH(I)OpMaLII/IOHHbIe
CHCTEMBIY.

2. CTpyKTYypa JUCUMILIIUHBI
OO6mas Tpy10€MKOCTh AUCIUIUIMHBI cocTaBiseT 3 3.€., 108 4., B TOM unciie KOHTaKTHas padoTa

oOyyaromuxcsi ¢ npernojaBatenemM 42 4., IpoMexXyTouHas arrectanus 184., camocrosiTenbHas
pabora obyuaromuxcs 48 u.

Bunsl yaeOHOH paboThl
(B yacax)
KonTakTtHas
o < DopMBI TEKYILIETO
Ne 5 § ‘% KOHTPOII4 yCIICBAEMOCTH,
i Paznen mucuuruimHbY/ TEMBI % 2 z 5 ¢dbopma IPOMEKYTOUHOM
@) = SE = aTTecTauuu
- % o 2 ‘E g < (no cemecmpam)
= SE | 23 28
g 3 = & El 3'8
é Ic::“ 3 E s O &

1 | Pazpmen 1. Beenenue B 7 2 4 10 | 3ammra 1abopaTopHO
MaTeMaTHYECKOE pabotsr Nel
MOJICITUPOBAHUE.

2 | Pasgen 2. CucremHusblii mogxon | 7 4 4 10 | 3ammra 1abopaTopHOi
B 3a/1a4€ OCTPOCHUS pabotbr Ne2
MaTeMaTHYECKUX MOJIEIEH.

MeToapl YMCIIEHHOT O
WHTETPUPOBAHUS
OJTHOPOAHBIX

T epeHInaTBEHBIX
YpPaBHEHUI IIEPBOIO MOPsIIKA.

3 Pasznen 3. UccieqoBanue 7 4 6 18 | 3ammra 1abopaTopHOi
PaBHOBECHOTO ITOJIOKEHUS pabotsl Ne3
JIMHAMUYECKUX CHCTEM.

4 | Paznen 4. Cucrembl 7 4 6 10 | 3ammra 1a60paTOPHOI
MMHTALMH MaTeMaTHIECKUX pabotsr Ned
MOJIEJIEN.

5 | Paznen 5. Ynpaenenue 7 4 4 10 | 3amura 1a6OpaTOPHOI
AMUTAIIMOHHOHN MOJEIBIO B paboTer Ne5
3aJaue MaTeMaTHIeCcKOro
MO/JICITUPOBAHHUS
TEeXHOC(HEPHBIX MPOIIECCOB.

OK3aMeH ! 18 9K3aMeH 110 OueTaM
UTOrO: 18 24 18 48




3. ConeprxkaHue QU CHUTTHHBI

Ne | HammenoBanme pasgesa Coaepxanue
AUCHHUTLIMHBI

1 | Paszmen 1. BBenmenue B ArmmapaTt MaTeMaTHIECKOTO aHaIN3a B MIPHUIIOKEHUH K

MaTeMaTHYECKOE MOJIEIIMPOBAHHUE. MOJICJINPOBaHHE pealbHBIX 00BEKTOB M MPOIIECCOB.
Knaccugukanus mogeneit. CBoiicTBa U XapaKTEpHbIC
0COOCHHOCTH MOJIEIIEH.

2 | Pasmen 2. CucteMHbIi Moaxo1 B IlemocTHOCTD, CBA3HOCTH U 0OpaTHAs CBS3h B 3a7a4e
3aja4e MOCTPOEHUS] MAaTEMaTHUECKUX [IOCTPOEHHUSI MaTEMAaTUYE€CKON MOJIENHU TI0 JAHHBIM O
Mojieneil. MeTobl YNCIeHHOTo peanbsHOM 00BEKTe WK Tpoliecce. YrcIeHHbIe METO b
WHTETPUPOBAHUSI OTHOPOIHBIX WHTETPUPOBAHUS OTHOPOAHBIX AU(PepeHITHaTEHBIX
nmud hepeHnrnaNnbHBIX ypaBHEHHH ypaBHeHu# 1-oro mopsaka; Merox Diinepa u ero
MEPBOTO MOpsAKa. Monudukanus; meroasl Pynare-Kyrra 3 u 4 nopsiaka;

MHOTOIIIarOBbIe PA3HOCTHBIE METO/IBI.

3 | Pazgen 3. Uccnenosanue Junamuyeckue cuctemsl. Moznens ManbTyca u Mozienb
PaBHOBECHOTO MOJIOKEHUS Oepxronbera-ITupna; Mouxens Ctputepa-Denrca;
JIUHAMUYECKUX CUCTEM. Mogens Jlotku-Bonreppa. Xapakrepuctuueckoe

ypaBHeHue. Turbl ocoObIx Touek. KauecTBeHHBIM aHATN3
TUHAMHYECKUX CHCTEM B TEXHOC(EPHBIX,
SKOHOMUYECKHX U SKOJIOTMYECKUX 3aauax.

4 | Pasnen 4. CucteMbl UMUTALIIA Cucrema umutanuu iThink v.8.0. THcTpyMeHTHI

MaTeMaTHYECKUX MOJIEIEH. MaTeMaTHIECKOTO MOJICTTPOBAHUS B CPEIE.
Cneunanu3upoBaHHasl HACTPOUKA UMUTALIMOHHBIX
moneneit B cucreme iThink v.8.0.

5 | Pazgen 5. Ynpasienue numutanmonHoit | PaspaboTka mporpamMmmMHOro naTepdeiica MMUTallMOHHON
MOJIEJIBIO B 33/1a4€ MaTeMaTHIECKOTO Mozenu. UHCTpyMeHTHI ynpaBIeHHsI MOACTHHBIM
MOJICTIPOBAHUS TEXHOC(HEPHBIX BpEMEHEM.

MIPOLIECCOB.

4. OOpa3oBaTe/ibHbIe TEXHOJOTHU

Oo0pa3oBaTe/bLHBIE TEXHOJIOTHH
Ne N Oo0pa3zoBaTe/IbHBIC
HaumeHoBaHue pa3jesia Buabl y4eOHBIX 3aHATHH
n/n TEXHOJIOTUH
1 (2 3 4
1. |Pasnen 1. Beengenue B Jlexmus 1. IToastue o BBonnas jexims ¢
MaTeMaTHYECKOe MOJIEIINpPOBaHNue. |MoAenupoBaHuu. CBOWCTBA H HCI0JIb30BAHUEM
XapaKTepHBIE OCOOEHHOCTH BHJIEOMAaTEPHUAIOB

MOJEIICH.

Jlekiuga 2. Marematnyeckue
MIpaBHIIa ¥ 3aKOHBI KaK
MHCTPYMEHT OIMCaHUs PeabHbIX
00BEKTOB H MPOIIECCOB.
CamocrosiTenbHas pabora KoncynsTrpoBanue u
MPOBEPKa JTOMAITHIX
3aJIaHUN [TOCPEICTBOM

3JEKTPOHHOMN HNOYTHI

2. |Pazgen 2. CucteMHbIH ITOAX0 B Jlexmus 3. I{eaocTHOCT®, Jlexmus ¢
3a/1a9e TTOCTPOCHWSI CBSI3HOCTH M 00OpaTHas CBS3h B HCIIOJIb30BAHUEM
MaTeEMAaTHYECKHUX MOIEIIEH. 3a/1aqe TOCTPOCHIS BHJICOMATEPHATIOB

MaTeMaTHYECKOM MOJCIIH 110
JAHHBIM O PeaTbHOM OOBEKTE WIIH
mporiecce.

Jlexnug 4. YncneHHbIE METOOBI
HWHTETPUPOBAHUS OJJHOPOTHBIX
b depeHInanbHbIX YpaBHEHHH

MeToab! YMCIEHHOTO
MHTETPUPOBAHUS OAHOPOAHBIX
g depeHInaTbHbIX YpaBHEHHN
[IEPBOr0O MOpsAKa.




1-oro nopsaka
CamocrosTenpHas padorta

KoncynbrupoBanue u
MPOBEPKa TOMAITHUX
3alaHUN [TOCPECTBOM
3JIEKTPOHHOM MOYTHI

3. |Pasnen 3. UccnenoBanue
PaBHOBECHOTO MOJIOKCHHUS
JUHAMUYECKUX CUCTEM.

Jlexknus 5. JlmHaMudeckue
CUCTEMBI. XapaKTePUCTHUECKOE
ypaBHeHue. THUITBI 0COOBIX TOYEK.
Jlexmms 6. KauecTBEHHBIN aHATN3
TUHAMAYECKHUX CHCTEM B
TEXHOC(EPHBIX, 3KOHOMHUYCCKUX
1 DKOJIOTHYCCKUX 3a1a4ax.
CamocrosTenbHas padorta

Jlekmus ¢
HUCIOIb30BaHUEM
BHJIEOMATEPUATIOB

KoHcynbrrpoBanue u
MIPOBEpKa TOMAIIHUX
3alaHUN [TOCPECTBOM
3JIEKTPOHHOM MOYTHI

4., |Pazgen 4. CucteMbl IMATALH
MaTeMaTUYSCKUX MOJIEIIEH.

Jlexuuga 7. CucreMa UMHUTALINN
iThink v.8.0. MacTpyMEeHTBI
MaTEMAaTHYECKOTO
MOJICIUPOBAHHUS B CpEJIC.
Jlexuus 8. Crenuann3upoBaHHAs
HACTPOWKA UMUTALIMOHHBIX
Mozeneit B cucteme iThink v.8.0.
CamocTosiTenbHas pabora

Jlekmus ¢
HUCIIOIb30BAHUEM
BHJICOMATEPHATIOB

KoHncynbrrpoBanue u
MPOBEpKa TOMAITHUX
3alaHUi TOCPECTBOM
3JIEKTPOHHOM MOYTHI

5. |Pazgen 5. YnpasneHue
MMHTALlMOHHOW MOJIENIBIO B 3371a4e
MaTEeMaTHYECKOT'0 MOAETUPOBAHUS
TeXHOC(HEPHBIX MPOIECCOB.

Jlekmus 9. Pa3zpabotka
porpaMMHOro HHTepGeiica
MMUTAILIMOHHON MOJIEIH.
WHCTpyMEeHTHI yIpaBIeHUS]
MOZACIIbHBIM BPECMCHEM.
CamocrosiTensHas padoTa

Jleknus ¢
HUCIIOIb30BaAHUEM
BHJIEOMAaTEPHUAIOB

KoncynstupoBanue u
MIPOBEpKa TOMAITHUX
3aJIaHUN [TOCPEICTBOM
3JIEKTPOHHOM MOYTHI

5. OueHka nIaHupyeMbIX pe3yJIbTaTOB 00yUeHH s

5.1. Cucrema o1leHUBaHUA

®opma KOHTPOJIA Makc. KoJIH4ecTBO 0aJJ10B
3a ogny padorty Bcero
Texymmit KOHTPOJIb:
- JlaboparopHnas padota Nel 12 6annoB 12 6annoB
- JIaGopartopHas padota Ne2 12 Gansnos 12 Gannos
- JlTaboparopHnas padota Ne3 12 6annoB 12 6anmnoB
- JIaGoparophas pabota Ned 12 Gannos 12 Gannos
- JlJaboparopnas pabota No5 12 6amnoB 12 6amnos
[TpomexyTouHas aTTecTanus 40 6aynoB
(Ox3ameH 1o Oueram)
HToro 3a cemectp (Oucyuniumy) 100 6annoB
OKk3aMeH




[TosrydeHHBINM COBOKYIHBIN pe3ylbTaT KOHBEPTUPYETCA B TPAAULMOHHYIO LKAy OLICHOK U B
IIKay olleHOK EBporieiickoii cucteMsl epeHoca u HakoruieHus kpeautos (European Credit
Transfer System; ganee — ECTS) B cOOTBETCTBHH € TabJIUIIEH:

100-6amnpHas TpajiHoNHas mKaa [IIxana
1IKaja ECTS
95 - 100 A
8394 OTJIMYHO B

68 — 82 XOPOIIO 3a4TEHO C

56 — 67 D

50 _55 YIOBJIETBOPUTEIILHO E
20-49 FX
0-19 HEYIOBJICTBOPUTEIHHO HE 3a4TCHO =

5.2.KpuTepun BbICTABICHUS OLICHKU MO TUCLUUILTNHE

Banany/
IIkana ECTS

Onenka no
JUCHMILIMHE

KpuTepml OILICHKHU pPE3yJbTaToB Oﬁy'leHI/lﬂ Mo JMCIUIIJINHE

100-83/
AB

«OTIIUYHO»

BricTarnsercs o0ydaroneMycs, eciiu OH rIyOOKO U ITPOYHO
YCBOWI TEOPETUYECKUN U IIPAKTUYECKUI MaTEPHAIl, MOXKET
IIPOAEMOHCTPUPOBATH 3TO Ha 3aHATHUIX U B X0O/€
MIPOMEKYTOYHOH aTTeCTallu.

OOy4JaroIUics CUSPIIBLIBAIOIIE U JIOTHYECKH CTPOHHO U3j1aracT
y4eOHBII MaTepHai, yMeeT yBsI3bIBaTh TEOPHIO C MPAKTHUKOIA,
CIPaBIIACTCS C PElIEHHEM 3aad NpodeccHoHaIBHON
HaIpaBJICHHOCTU BBICOKOI'O YPOBHS CJIOKHOCTHU, ITPAaBUJILHO
00OCHOBBIBAET MPUHSTHIC PELICHUS.

CB000OHO OpHEHTHPYETCS B Y4eOHOU 1 PO eCCHOHATEHOM
JTuTepaType.

Or1eHka N0 AUCIMITUIMHE BBICTABIISIOTCS 00yYalomeMycs ¢
y4€TOM pe3yJIbTaTOB TEKyIIEeH 1 MPOMEKYTOUHOH aTTeCTallu.
Komnerenuunu, 3akpennéHnble 3a TMCUUTUIMHON,
chOpMHPOBaHBI HA YPOBHE — «BBICOKHID).

82-68/

«XOPOILO

BricTarnsercs o0ydaroneMycs, ey OH 3HaeT TEOPETUICCKUI U
NPaKTUYECKUI MaTepuall, IPaMOTHO U [0 CYLIECTBY H3/1aract
€ro Ha 3aHATHUSX U B XOJ€ NPOMEXKYTOUHON aTTeCTallUU, HE
JIONYCKasl CYIIE€CTBEHHBIX HETOUYHOCTEH.

OOyyJaromuiicst MPaBUIBHO MPUMEHSET TEOPETHUECKIE
MOJIOKEHUS IPU PELICHUH IPAKTUYECKUX 3a]a4
npoecCHOHAIbHON HANPABICHHOCTHA PA3HOTO YPOBHSI
CJIOKHOCTH, BJIaJIeeT HEOOXOAUMBIMM JIJISI TOI'O HaBBIKAMH U
NpuEMaMHu.

JlocTaTOYHO XOPOIIIO OPUEHTUPYETCS B YUSOHOM U
npoecCUoHaIbHON JINTEpaType.

OreHka Mo AUCIUTUIHHE BBICTABIISIFOTCS] 00YYaromeMycs C
y4€TOM Pe3yJIbTaTOB TEKYIIEH U MPOMEKYTOUHOM aTTeCTallUu.
Komnerenuuu, 3akperi€HHbIe 3a JUCITUTIITUHOM,
c(hOpMHUPOBaHBI HA YPOBHE — «XOPOIIUIY.

67-50/
D,E

«YyAOBJICTBOPU-
TCIIBHO»

BricraBisiercst oOyuaromemycs, iy OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUIECKUI U TPAKTUIECKUI MaTepral, JOMyCKaeT
OTJIENbHbIE OMMOKY TPY €T0 U3JI0KEHNH Ha 3aHATUSAX U B XO/I€
MIPOMEXKYTOUYHOM aTTECTAINH.

OOyuaromuiicst ICIBITHIBAET OIIPEeNEHHbIC 3aTPyIHEHUS B
MIPUMEHEHUHU TEOPETUIECKHX TOJI0KEHUN MTPH PEIICHIH
MPAaKTUYECKUX 33a7a4 NPoecCHOHANBHON HANPaBJICHHOCTH




Banasl/ Ounenka mo Kpurepun oneHkn pe3ybTaTOB 00y4eHHS 110 AUCIUIIIAHE
Hlkana ECTS | nucuuniiune

CTaHIAPTHOTO YPOBHS CIIOKHOCTH, BIIafeeT HEOOXOAUMBIMH IS
3TOro 0a30BBIMHM HaBBIKAMH U IPUEMAMHU.

JleMOHCTpHpYeT T0CTaTOYHBIA yPOBEHD 3HAHUS yUeOHOM
JIUTEPATYpHI IO JUCLUILUIMHE.

OneHka N0 AUCIMIUIMHE BBICTABIISIOTCS 00yYaromeMycs ¢
y4ETOM pe3yJIbTaTOB TEKYILIEH U MPOMEKYTOUHON aTTECTALIH.
KomniereHnuuu, 3akperi€HHbIe 3a JUCITUTIITUHOMN,
chopMHPOBaHBI HA YPOBHE — «IOCTATOYHBIIY.

49-0/ «HEeymoBieTBOpHUTeN | BrIcTaBmsercs o0ydaromeMycs, e OH He 3HaeT Ha 6a30BOM
F,FX BHOY YpOBHE TEOPETUYECKHUH U IPAKTUIECKII MaTepra, JOMyCKaeT
rpyObIe OIIMOKY MPH €0 U3JI0KECHNUH Ha 3aHITUSX U B XOJC
MPOMEKYTOUHOH aTTeCTallH.

OO0y4Jaromuiics NCTIBITHIBAET CEPhEZHBIC 3aTPYAHECHUS B
MIPIMEHEHUHN TEOPETUIECKHUX TOJI0KESHUN TIPH PEIICHIH
MPaKTUYECKUX 3a7a4 MPOeCCHOHANBHON HANPaBICHHOCTH
CTaH/IaPTHOTO YPOBHS CIIO)KHOCTH, HE BIIaZIeeT HEOOXOAUMBIMH
JUTSL TOTO HABBIKAMH U TIPUEMaMH.

HdemoncTpupyet (hparMeHTapHbIe 3HaHUS YIeOHOH JUTEepaTyphl
0 JUCLIUILINHE.

OneHka Mo AUCIUTUTHHE BBICTABISIFOTCS] 00YYaromeMycs C
YYETOM PE3yIbTaTOB TEKYILEH U MPOMEKYTOUHOU aTTeCTalUu.
Komnerenuuu Ha ypoBHE «OCTaTOYHBIIN), 3aKpETUIEHHBIE 32
JCIMILTNHOHN, He cChOPMHUPOBAHBIL.

5.3. OneHouHbIe CpesicTBa (MaTepuabl) ISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
IPOMEKYTOUHOM aTTECTAIIMKA 00YYArOIIUXCS MO JUCIUTUINHE

3aoanusa ona nadopamopusix pavom 1-5 cm. 11.9.1 PI1/], cooTBeTCTBYIOIINE TEMBI
Bonpocwi 0nsa nodzomosku k Ikzameny

1. Anmapar MaTeMaTHYeCKOro aHaJIn3a B MPUIOKEHUH K MOJEIMPOBAHNE PEalIbHBIX 00BEKTOB U
IIPOLIECCOB.

2. Knaccuduxkarus mozaenei. CBoiicTBa 1 XapakTepHble 0COOEHHOCTH MOJIENei.

3. LlesnocTHOCTD, CBSI3HOCTh M 0OpaTHast CBsI3b B 33]1a4€ MOCTPOCHUSI MaTEMaTH4YECKON MOJIEH
10 JJAHHBIM O peabHOM 00bEKTE WU MPOLIecCe.

4. YncneHnHble METOIbl UHTEIPUPOBAHUS OAHOPOAHBIX U PepeHIalbHbIX ypaBHEHUH 1-0r0
HOpsAJKA.

5. Meroa Ditnepa u ero moaudukaius; Mmeroasl Pynre-Kyrra 3 u 4 nopsiaxa.

6. MHoromaroBsble pa3HOCTHBIE METOBI.

7. Aunamuueckue cucremsl. Monens Manbryca u mojaens @epxronbera-ITupia.

8. Mogenbs Crpurepa-dDennca u moaens Jlorku-Bonreppa.

9. Xapaktepuctuueckoe ypaBHeHHE. THUITBI 0COOBIX TOYECK.

10. KauecTBeHHBIN aHATIN3 IUHAMHYECKUX CHCTEM B TEXHOC(PEPHBIX, SIKOHOMHUECKUX U
HKOJIOTMYECKUX 3a/1a4ax.

11. Cucrema umutanuu iThink v.8.0.

12. THCTpYMEHTBI MaTEMAaTHYECKOIO0 MOJEIMPOBAHMS B CPELIE.

13. Cnennanu3upoBaHHasi HACTPOMKa UMUTAIMOHHBIX Mozenel B cucteme iThink v.8.0.

14. Pa3zpaboTka mporpaMMHOro UHTepdeiica UMUTAIMOHHON MOJIEIH.

15. HCTpyMEHTHI yIIpaBiIeHUs] MOJIETIbHBIM BPEMEHEM.
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6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecnieYeHHue TUCIUILTHHbI

6.1.

CIHMCcoOK HCTOYHHUKOB U JIUTCPATYPhbI

Jlureparypa
OcHosnas

1.

CucreMHBbI aHanM3 M MAaTeMaTHYEeCKOE MOJICJIMPOBAHUE CIOKHBIX HKOJIOTMYECKUX U
PKOHOMHYECKUX CUCTeM. TeopeTnyeckue OCHOBBI M TpuioxkeHusi: Monorpadus / Cypkos
®.A., Cemotun B.B. - Pocros-na-Jlony:U3narenscto OOV, 2015. - 162 c.: ISBN 978-5-
9275-1985-9. - Texcr: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/989763

CasenkoBa, H. Il. YucneHHsle METOIBI B MaTeMaTHUYECKOM MOJEIHUPOBaHUU: Y4eOHOE
nocobue / CaenkoBa H.II., IIpoBopoBa O.I'., Mokun A.1O., - 2-e u3zd., ucop. u JA0N -
MockBa :APTAMAK-MEJIMA, HUIl HHOPA-M, 2014. - 176 c. (IlpuknagHas
MareMarvka, uHpopmaruka, nHpopmarmonasle TexHojgorunn) ISBN 978-5-16-009705-3. -
Tekcer : anextponnsiid. - URL: https://new.znanium.com/catalog/product/455188

ﬂOnOﬂHumeﬂbHaﬂ

1.

=

Hw

MaremaTrueckoe MOJIETUPOBAaHUE U IPOTHO3UPOBAHUE B TEXHUUECKUX cUCTeMax: YueOHoe
nocooue / ['amycroB I'.T"., CenoB A.B. - PocroB-Ha-/lony:U3narensctBo FODY, 2016. - 107
c.: ISBN 978-5-9275-1902-6 - Pexxum noctyna: http://znanium.com/catalog/product/989948
Memankun, B. II. OcHoBbl uH(pOpMaTH3aLUU M MATEMaTHYECKOTO MOJCIUPOBAHUS
9KOJIOTHYECKUX cucTeM: YuebHoe nocobue / Memankun B. I1., Bytycos O. b., 'nayk A. I
- MockBa : HUL[ UHOPA-M, 2016. - 357 c. (Beicuiee obpazoBanue) ISBN 978-5-16-
009747-3. - Tekcr : anekrponnsiit. - URL: https://new.znanium.com/catalog/product/545251
Opnosa, . B. DxoHOMHKO-MaTeMaTH4eckoe MoJenupoBanue: [IpakTiuueckoe mocodue mo
pemenuto 3amad / Opiosa U.B., - 2-e usn., ucnp. u gon. - Mocksa :By30Bckuii y4eOHUK,
HULL UTHD®PA-M, 2016. - 140 c. (O6noxka. KBC)ISBN 978-5-9558-0107-0. - Tekcr :
anekTpoHHbIi. - URL: https://new.znanium.com/catalog/product/546672

6.2.Ilepeuensp pecypcoB HHPOPMAIIMOHHO-TEIIEKOMMYHHUKAITMOHHON cetn « THTepHeT»

DIeKTPOHHO-0MOIHOTe Has cucTeMa «3HaHnym» Pexxum poctyna: http://znanium.com
Hanmonanesslit oTkpsITeiil yHHBepceuTeT «MHTYUWT». Pexum nocryna:
https://www.intuit.ru/

Hayunas 6ubanorexa PITY Pexxum mocryma: http://liber.rsuh.ru/

«CITFORUM»: Ananutnueckas uadopmarus B chepe IT. Pexxum nocryna:
http://citforum.ru/

[Tepeuenp coBpeMeHHbIX mpodeccuoHanbHbiXx 6a3 gaHHbIX (BJl) W wnH(pOpMaMOHHO-
crpaBouHbIX cuctem (MCC)

Nerr/ HaumenoBanue

1

MexnyHaponHbie pedepaTuBHble HaykomeTpuieckue bJl, moctymnHble B pamkax
HalMOHAJILHON mmoanucku B 2017 T.

Web of Science

Scopus

HpO(l)eCCI/IOHaJ'ILHBIe IIOJIHOTCKCTOBBIC BI[, JOCTYIIHBIC B paMKax Ha]_II/IOHaJ'ILHOf/i IIOAIINCKHU B
2017 1.

Kypnanst Oxford University Press

ProQuest Dissertation & Theses Global

SAGE Journals



https://new.znanium.com/catalog/product/989763
https://new.znanium.com/catalog/product/455188
http://znanium.com/catalog/product/989948
https://new.znanium.com/catalog/product/545251
https://new.znanium.com/catalog/product/546672
http://liber.rsuh.ru/
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Kypuanst Taylor and Francis

3 KommnbroTepHble CripaBOYHbIE IPABOBBIE CUCTEMBI
Koncynsrant ILmroc,
I'apant

7. MaTepuajibHO-TEXHHYECKOe o0ecnevyeHne JUCHUIIIMHBI

JIy1st MaTepHaaIbHO-TEXHHYECKOTO 00SCIICUeHUS JUCIUILIMHBI HEOOXOMMBI:
- OJ1s1 IeKYULL:

e yueOHas ayAuTOpHUs,
® Jl0CKa,
® [IPOEKTOp (CTallMOHAPHBIN UK IEPEHOCHOM ),
® KOMIIBIOTEP UM HOYTOYK,
e nporpammuHoe obecrieuenue (I10).

[Tepeuens nporpammuoro obecneuyenus (I10)

Haumenosanue 110 Crioco6 pacnpocTpaHeHus

Microsoft Office 2010 Pro JIUIIEH3HOHHOE
Windows 7 JIALEH3UOHHOE
Kaspersky Endpoint Security JIMLEH3MOHHOE

- 021 1aDOPAMOPHBIX 3AHAMULL:

e jabopaTopus,
® JI0CKa,
® TPOEKTOP (CTAIMOHAPHBIN WM IEPEHOCHO),
® KOMITIBIOTED WJIM HOYTOYK JUIS ITPEToiaBaTels,
® KOMITBIOTEPHI [Tl 00YYaAIOIIMXCS,
e BBIXOJ B UHTEpHET,
e nporpammHoe obecnieuenue (I110).
[Tepeuens nporpamMmmuoro obecneuenus (I10)
Haumenoanue [10 Crocob pacrpocTpaHeHust
Windows 7 JIMIIEH3UOHHOE
Microsoft Office 2010 Pro JIMIICH3UOHHOE
Mozilla Firefox CBOOOJTHO PacIpoOCTpaHIeMOe
Kaspersky Endpoint Security JIMIEH3HOHHOE
MatLab JIMIIEH3UOHHOE

8. O0ecneuyenune 00pa3oBaTeJLHOIO NMPOLECCA AJIS JIMI C OTPAHMYEHHBIMU
BO3MOKHOCTSIMM 310POBbSI U MHBAJINI0B

B xoze peanuzanuu JMCUMIUIMHBI HCTIOJIB3YIOTCS CIAEAYIOLIME JONOJIHUTEIBHBIE METObI
00y4eHUs1, TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M TIPOMEKYTOUHON aTTECTAIlU O0yJarOITXCsl B
3aBUCHUMOCTH OT UX UHIUBUAYATHHBIX OCOOEHHOCTEH:

® JUIS CIENBIX U CTa00BUISAIINX:
- JeKuu O(QOPMISIOTCS B BHUAE JJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TTOMOIIBIO
KOMIIBIOTEpA CO CIENUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;
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- IHCBbMEHHBIC 33JaHUS BBINOJHAIOTCA HAa KOMIBIOTEPE CO CHELHAIM3HMPOBAHHBIM
IPOTPaMMHBIM 00ECTIEYCHHEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrnieunBaeTcs UHANBUAYAIbHOE paBHOMEpPHOE ocBelieHue He menee 300 Jrokc;

- JUIS BBINOJHEHUS 33aJaHHUS TNPH HEOOXOJMMOCTH TPEIOCTABISIETCS YBEIWYHMBAIOLICE
YCTPOHCTBO; BO3MOYKHO TAK)K€ MCII0JIb30BaHNE COOCTBEHHBIX YBEIMUYUBAIOIINUX YCTPOUCTB;

- MUCHbMEHHBIE 3a7laHusl OPOPMIISIIOTCS YBEIMYEHHBIM IPHUPTOM;

- 9K3aMEH M 3a4€T MPOBOAATCSA B YCTHON (hOpMe UM BBIIOIHSIOTCA B TUCbMEHHON (hopMme Ha
KOMIIBIOTEPE.

® JUIS TIYXHUX U cIa0O0CITBIIIANIHX:

- Jekuud O(OPMIIIOTCS B BHJIE JJIEKTPOHHOTO JOKYMEHTa, JHOO MPedoCTaBIsAETCS
3BYKOYCWJIMBAIOLIAsl anapaTypa UHANBUIYaIbHOTO 110JIb30BaHMS;

- MUCHbMEHHBIE 3aJJaHUs BBITIOJIHAIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOM (hopme;

- 9K3aMeH M 3auéT MNPOBOAATCA B IHMCbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

e JUIs JIML C HAPYIIEHUSIMU OIIOPHO-/IBUTaTEJILHOIO anapara:

- JeKUuM O(OPMIISIIOTCA B BHJE 3JIEKTPOHHOI'O JOKYMEHTa, JOCTYIHOI'O C IOMOILBIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

- THUCBMEHHBIC 33JaHUS BBINOJHAIOTCA Ha KOMIBIOTEPE CO CHEHMAIM3UPOBAHHBIM
MIPOrpaMMHBIM 00€CIIEeYeHUEM;

- 9K3aMeEH M 3au4€T MPOBOAATCA B YCTHOU (hopMe MU BBIIIOJHSIOTCS B MMCbMEHHOM popme Ha
KOMIIBIOTEPE.

ITpu HEOOXOIUMOCTH MpelycMaTpUBAETCs yBEIMUEHUE BPEMEHH /IS IOATOTOBKU OTBETA.

[Ipouenypa  mnpoBeieHHs  MPOMEKYTOUHOM  arTrecTauuu I 0Oydaroluxcs
YCTaHABIMBACTCSI C Y4€TOM HUX MHIMBHIYaJbHBIX ICUXO(DU3MUYECKUX OCOOEHHOCTEH.
[TpomexxyTouHast arTecTalusl MOXKET IPOBOJUTHCS B HECKOJIBKO 3TAIOB.

IIpu npoBeneHNM NPOLEAYPHl OLEHUBAHUS PE3yIbTaTOB OOYUYEHHs IMperyCcMaTpUBaeTCs
UCTIOJIb30BAaHNE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBSI3W C HHIUBUAYAIbHBIMH
0COOEHHOCTAMHU O0y4aroIuXxcsi. DTU CPEeJICTBA MOTYT OBITh IPEJOCTABICHbI YHHUBEPCUTETOM,
WJIM MOTYT MCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUYECKUE CPECTBA.

[IpoBeneHre mpoueAypbl OLIEHUBAHHUS  pe3yiabTaToB  OOy4deHHs JIONyCKaeTcs ¢
MCIIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

ObecneunBaeTcs A0CTyN K MHPOPMALMOHHBIM M OuOIMorpaduyeckuM pecypcaMm B CETH
WuTepHer s Kaxkaoro oOywaromierocsi B ¢gopMmax, aJalTUPOBAHHBIX K OTPaHUYEHHUSM HX
3JI0pOBbsI U BOCTIPUSTHS UHPOPMALIUU:

® IS CJIEIIBIX U CIA0OBUISAIIUX:

- B [Ie4aTHOM (hopMe YBEIMYEHHBIM HIPUPTOM;
- B (hOpMe IJIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayauodaiina.

® I TUIYXUX U CTA0O0CTBIIIANTNX:

- B IeyaTHOH opme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

e s O0yYarONIMXCs C HApyIIEHUSIMU OTIOPHO-/ABUTaTENILHOTO anapara:
- B IeyaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

Y4eOHble ayAUTOPUH IS BCEX BUIOB KOHTAKTHOW M CaMOCTOSITEIIbHON pabOTHI, HaydHast
6u0nMMoTEeKa W MHbIE MOMEIICHUs sl 0Oy4eHHUs OCHAIIEHBI CIEUaTbHBIM 00OpYJOBAaHUEM U
y4eOHBIMH MECTaMH C TEXHUYECKHMHU CPEACTBAMHU O0YUICHUS:

® IS CHEMNBIX U CIIa00BUAAIINX:

- YCTPOMCTBOM Il CKaHHpOBaHMsI U uTeHus ¢ kamepoir SARA CE;

- mucrieeM bpaiins PAC Mate 20;

- npuntepoM bpaitns EmBraille ViewPlus;
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® Ui TIYXHX M CIa0O0CHbIIAIINX:
- aBTOMATU3MPOBAHHBIM pPA0OYMM MECTOM JUISl JIIOJCH C HapylIeHHeM clyXa |
CJ1a00CIbIIIAIINX;
- aKyCTMYECKUH YCUWIINTEIb U KOJIOHKH;
e U 00yYarOUIMXCs C HAPYIIEHUSIMU OIIOPHO-/ABUTaTENILHOIO anapara:
- IePEABMKHBIMU, PETyJINPYyEMbIMHU 3proHomuueckumu napramu CHU-1,
- KOMIIBIOTEPHON TEXHUKOHN CO CIIEHUAIBHBIM IPOTPAMMHBIM 00ECTICYCHHEM.

9. MeToau4eckne MaTepuaJibl
9.1 Ilnans! 1a60OpaTOPHBIX 3aHATUN

Tema 1. BBenenne B MaTeMaTu4ecKoe MOJAeJTUPOBAHME.

3amanue:

1. CornacHo 3apaHee OnpeaesIiCcHHOMY BapHaHTY PEaM30BaTh MOCTPOCHUE MaTeMaTHUECKOM
MOJICJIH C UCIIOJIb30BaHMEM ammapaTa Iud(epeHMaIbHOr0 U HHTETPaIbHOTO UCYUCICHUS 1
BBITIOJIHUTh ITOUCK PEIICHUS;

2. [loAroToBUTH pa3BEpHYTHIH OTUET O IPOAEIAHHON padoTe.

Tema 2. CucTeMHBIii IOIX0/1 B 3a/1a4Ue MOCTPOEHHUS MAaTeMATHYEeCKUX Mojesieil. MeToabl
YHMCJIEHHOT0 HHTETPUPOBAHNS OHOPOAHBIX JU( P epeHuNATbHBIX YPABHEHUH NIEPBOr0
MopsAKa.

3agaHue:

1. CornacHo 3apaHee OnpeeieHHOMY BapHaHTy HAUTH aHAIMTUYECKOE U YHCIICHHOE PEIICHUE
3anauu Jlotku-Bonbrepa,

2. [loAroToBUTH pa3BEpHYTHIN OTUET O IPOJAEIAHHON padoTe.

Tema 3. UcciieoBaHue pAaBHOBECHOTO MOJIOKEHUS THHAMHYECKHUX CHCTEM.

3amanue:

1. CornacHo 3apaHee OnpeaeIiCcHHOMY BapHaHTY BBIIIOJIHUTH TOCTPOSHUE MATEMATHUYECKON
monenn Depxronbcra-Ilupa (Ctpurepa-denrica), onpeneanuTh YUCICHHOE (AaHATUTUYECKOE, ECIIU
ATO BO3MOKHO) PEIIIEHUE 3a/1a4l U UCCIIEIOBATh HA TUIT 0COOOM TOUKH;

2. [ToAroTOBUTH pa3BEpHYTHINA OTUET O MPOAEIAHHON padoTe.

Tema 4 . CucreMbl HMMUTAIIMY MAaTEeMaTHYECKUX MO/EJICH.

3aganue:

1. Ucnonb3ys cucteMy MMUTAIIMM OCYILECTBUTH Pa3pabOTKy MMUTALIMOHHOW MOJIENIN COTJIACHO
BapuaHTaM JabopaTopHoro 3aHatust Ne2 u Ne3;

2. Pa3paboTaTh nMporpaMMHBII HHTEp(EHC UMUTAIIMOHHON MOJICIH.

3. IloAroToBUTH pa3BEpHYTHIM OTUET O MpoJieNaHHo padoTe.

Tema 5. YnpasiieHne MMHTALIMOHHOI MO/Ie/IbIO B 33/1a4e MaTeMaTHYeCKOI0

MO/ eJIMPOBAHUSA TEXHOC(EPHBIX MPOLECCOB.

3ananue:

1. CornacHo 3apaHee OIpeeIEeHHOMY BapHaHTY ISl HOCTPOEHHBIX UMUTALlMOHHBIX MOJIEIIEH B
nabopaTopHoii pabote Ne4 1 ncnob3ys JaHHBIE O MOJOKEHUN PABHOBECHS JTUHAMUYECKOM
CUCTEMBI pa3padoTaTh NOJCUCTEMY IPUHSTUS PEIIEHUSI O KOPPEKTUPOBKE apaMeTPOB C IIEJIbIO
COXpaHEHHMS MOJIOKEHHSI PABHOBECHSI WIIH CTPEMIIEHUS K HEMY (€CJIM 3TO BO3MOXKHO IS
MMEIOIIIETOCS BapHaHTa);

2. IToaroToBUTH pa3BEpHYTHII OTUET O MPOJIEIaHHON paboTe.

9.2. Mertoauyeckue PEKOMEHAAINU 110 NOATOTOBKE MNCbMCHHBIX pa60T
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OT4et no npojieiaHHON PaboTe MOMKEH OBITh U3JI0KEH C COOJTIOJICHUEM TTPABHII TPAMMATHKH
PYCCKOTO ¥ aHIJIMHCKOTO SI3BIKOB (B cCiydasx HeoOxomumoctu). [lpu 3TOM oOTpaxaeMmbie
pe3yJbTaThl PadOTHI JTOJDKHBI OBITh MH()OPMATUBHBIMH, TE3UCHOTO MOpsaka. B order BXOmAT
CIIe/TyIOIIe 00sI3aTeNIbHBIE Pa3/Iesbl:

1.

SAREI A

6.
7.

TutynpHBIA JHCT C MOJHBIM yKa3aHHEM BEIOMCTBEHHOM MPUHAJICKHOCTH, HA3BaHUS
BVY3a, uncturyra, (akynsrera, kadeapel. Kpome TOro, moiHoe TOYHOE HA3BAHUE
nabopatopHoii pabotel, ®.JM.O. cryaeHTa NOATOTOBMBILETO OTYET O pe3yJbTarax
npoaenanHoi pabdorel © D.M.O., AOWKHOCTh, Ha3BaHWE Kadeaphbl IMPEroaaBaTems
OCYIIECTBIISIOIIETO MPOBEPKY U OIICHWBAHKE MOJTY4YEHHBIX PE3YIbTaTOB.

Copepxanue.

BBenenue.

[enu u 33729 IPaKTUIECKOM PabOTHI.

Metoapl UM TEXHOJOTMH, TMPHUMEHSEMbIE JUIsl pElIeHHs MOCTaBICHHBIX —3a7ay
o(opMIICHHBIC B BHJIE OT/ICIBHBIX 3TAlOB pabOTHI.

BriBojib1 o paborte.

[Ipunoxenus.

OdopmieHre oTyeTa BBIMONHACTCS C HCMoOJb30BaHHeM pemaktopa MS Word. Otuer
COXpaHsIeTCs M MPEICTABISCT JUls MPOBEPKH B BHje oTaenbHOro .doc ¢aiina. B umenu daiina
yKa3bIBaeTCsl (haMHJIHS CTYJICHTa U HOMEP BBIIOJIHEHHOW palOOThI.
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Mpunoxenus
Ipunoowcenue 1

AHHOTAIMS JUCIMUILINHEI

Hucuummua  «Marematuyeckoe  MOAETHPOBAHME»  peaju3yercss Ha  (akyiabTeTe
MH(OPMALIMOHHBIX CUCTEM M Oe30omacHOCTH MHCTUTyTa HHPOPMAIIMOHHBIX HayK U T€XHOJIOTUN
Oe3omacHoCTH Kadeapoil HHPOPMAIIMOHHBIX TEXHOJIOTHH M CHCTEM.

Llenv oucyuniunovl - TpUOOPETEHUE 3HAHUN, HABBIKOB U YMEHHIl B 00J1IaCTH MaTeMaTH4eCKOIO
MOJICIIMPOBAHMSI MTPOIIECCOB B TEXHUYECKOM, IKOHOMUYECKON M IKOJIOTHUECKON cdepe, a Takke
OCBOEHHE COBPEMEHHBIX MPOrPAMMHBIX KOMIIEKCOB pPeajn3allii MaTeMaTUYECKUX MOEIEH.

3aoauu oucyuniunur.

1. VI3yyeHue NpUHLIMIIOB CHCTEMHOTO MOXO0/a B 3a/1a4ye MOCTPOCHUS MOJIEIIEH;
2. opMupoBaHKE HABBIKOB B 33/1a4€ MOCTPOCHHSI MATEMATUYECKUX MOJICIICH;
3. 3y4yeHne MeTo10B YUCICHHOT'O HHTETpUpOBaHus AU(depeHInaIbHbIX YPaBHEHHI [1epBOro
HOPSI/IKA;
4. V3y4yeHue mporpaMMHBIX CPEJICTB UMUTAIIMM MaTEeMaTHUYECKUX MOJIENIeH Ha OTPe3Ke
MOJICIIEHOTO BPEMEHH,
5. [IprnoGperenne HaBBIKOB U YMEHHI 0 pa3paboTKe IporpaMMHBIX HHTep(hencoB
MaTeMaTHYECKOW MOJIENIN B CHCTEME UMHUTAIIHH;
6. ®opmMupoBaHUE HABBIKOB PabOTHI B 33]]a4€ UCCIIETOBAHUS THIIA OCOOOTO MOJIOKEHHUS
IUHAMHYECKUX MOJIENEH,
7. IIpuoOpeTeHne HaBBIKOB B 3a/1a4€ UCCIIEI0BAaHUS CUCTEMHON JUHAMUKH,
8. CdhopmupoBath mpeacTaBIeHHs 0 pa3padoTke 3PPEeKTUBHBIX MAaTEMaTHUECKUX MOJIEIICH B
3aj1a4e MOAEPKKH MPUHATHS PEHICHUH B OTPACIsIX YKOHOMUKH;
9. JlaTh mpencTaBieHHE O METOUKE HCCIIEJOBAHUS OOJBIINX TaHHBIX
10.  OOyuuTh OCHOBaM MOCTPOEHUS AITOPUTMOB JIJIsl PELICHHS 33/1a4 MAaTEeMaTUYECKOTO
MOJICTTMPOBAHUS B TeXHOC]eEpe.
JucnuniuHa HamnpaBieHa Ha (OPMUPOBAHUE CIEIYIONINX KOMIIETCHIIUNI:
OIIK-2 - crtocoOHOCTh HCIONB30BaTh COBPEMEHHBIE MAaTEMAaTHYECKHE METOIBl M COBPEMEHHBIE
NPUKIAaJHBIE  MPOrpaMMHBIE  CpEeICTBA W OCBaMBaThb  COBPEMEHHBIE  TEXHOJIOTUU
IPOTPaMMHUPOBAHHUS
B pe3ynbraTe 0CBOSHUS TUCIUIUIMHBI 00YYaIOIHIACS TOMKEH:

3namb: METOABl TIO3HAHHSI M MECTO MOJEIUPOBAHUS CPEIH ITHX METOJIIOB, Pa3HOBHUIHOCTH
UCaNbHOTO M MaTepHUaTbHOTO MOJIEIUPOBAHHUS, COBPEMEHHBIE MaTeMaTHUYECKHE METOIbl U
COBpPEMEHHBIE IPUKJIIAIHBIC IPOTPAMMHBIE CPEZICTBA.
Ymems: BRINOMHATH KOHIENTYATbHYIO U MaTEMATHUECKYIO TIOCTAHOBKY 33aJ]aui MOJECTUPOBAHUS,
BBIOMpAaTh M OOOCHOBBIBATH BHIOOp METONA PEIIeHHs 3aJadd, HCIOJIh30BATH COBPEMEHHBIE
MaTeMaTHYeCKUe METOJbl U COBPEMEHHbIC MPUKIIATHbIE MPOrpaMMHBIE CpPEJICTBa U OCBaWBaTh
COBPEMEHHBIEC TEXHOJIOTHH MTPOrPaMMHUPOBAHUSI.
Braoemv: HaBblkamMu pa3pabOTKU MaTeMAaTHMYECKUX MOJENEH s HCIMONb30BaHUS WX IIPH
pEIIEHUH HWCCIIEIOBATENICKUX W KOHCTPYKTOPCKO-TEXHOJOTHUECKUX — 3a7ad, HCIOIb3Ys
UCIIONIb30BAaTh COBPEMEHHBIE MAaTeMAaTUYECKWE METOAbl M COBpPEMEHHBbIE MPUKIATHBIC
IPOTPaMMHBIE CPEZICTBA

[To nucruIuIHE IpeyCMOTPEeHA TPOMEXKYTOUHAs aTTecTalus B (hopMe dK3aMeHa.

OO01mmast TpPyJ0EMKOCTh OCBOCHHUS AUCIUIUINHBI COCTABIISIET 3 3a4E€THBIC STNHUIIBI.
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JIUCT UBMEHEHUU

No | Texkcr akTyanuzanuu uinu npuiaraeMbid Kk PI1J] nokymeHT, Hara No
COAEPIKALLIMI U3MEHEHHUS MPOTOKOJIA

1 | Ilpunoxxenue K nucTy n3MeHeHui Nel 26.06.18 12

2 | IlpunoxxkeHue K JTUCTy U3MeHeHUH Ne2 29.06.19 12

3 | [Ipwioxenue k aucty usmeHeHun Ne3 08.06.20 12
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[Tpunoxenue K aucty u3meHeHunit Nel

1. Ilepeuens nporpammuoro odecnevenus (IIO) (k n. 7 na 2018r.)

- OJ1s IeKYULL.
Haumenosanue [10 Crnoco0 pacrpocTpaHeHus
Microsoft Office 2010 Pro JIALEH3UOHHOE
Windows 10 JMIICH3UOHHOE
Kaspersky Endpoint Security JIMIIEH3UOHHOE

- 0151 1a60PAMOPHBIX 3AHAMUL

Haumenosanwue [10 Croco0 pacrpocTpaHeHust
Windows 10 JMIICH3UOHHOE
Microsoft Office 2010 Pro JIALEH3UOHHOE
Mozilla Firefox CBOOOTHO paCIPOCTPaAHIEMOE
Kaspersky Endpoint Security JIMIIEH3UOHHOE
MatLab JIMIIEH3UOHHOE

2. Ilepeyenn coBpeMeHHbIX MpodeccuoHabHbIX 0a3 JaHHbIX (b/l) 1 MHpoOpManHOHHO-
cnpaBouHbix cuctem (MCC) (k m. 6.2 na 2018r.)

Neri/in

HaunmenoBanue

1

MexnyHapoansle pedepaTiuBHble HaykoMmeTpuueckue b/l, nocTynHble B pamkax
HanuoHaJILHOU moanucku B 2018 .

Web of Science

Scopus

[Ipodeccuonanbubie moHOTEKCTOBBIE B/I, JOCTYIIHBIE B paMKax HaIlMOHAIBHOU
nmoamucku B 2018 T.

Kypuaner Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuaner Taylor and Francis

DJeKTPOHHBIC M3/IaHHsI U3AaTeILCTBA Springer

KomnproTepHbl€ CIpaBOYHbIE IPABOBBIE CUCTEMBI
Koncynsrant Ilmroc,
l"apanT

3. CnHcOK UCTOYHHKOB U JIHTEpaTypsl (1.6.1)
Jlureparypa
OcHosHas

1.

MareMaTrnyeckoe MOJEITMpPOBaHHE TeXHHUECKUX cucteM : yueOHuk / B.I1. Tapacuk. —
Munck : HoBoe 3nanue ; M. : UHOPA-M, 2018. — 592 c. — (Bricmiee oOpa3oBaHue:
bakanaspwuar). - Pexxum gocryna: http://znanium.com/catalog/product/952123
MaremaTnueckoe MOJEINPOBAHUE, YNCICHHBIE METOABl M KOMIUIEKCHI MPOTrpamM:
COopuuk HayuHbIx TpyaoB / Kazapsu M.JL., Myszaes U.J., T'moesa E.I'. - M.:HUII
NH®PA-M, 2018. - 150 c.: 60x90 1/16 ISBN 978-5-16-106772-7 (online) - Pexum
nocryna: http://znanium.com/catalog/product/972756

ﬂOI’lOJZHUWl@JZbHCl}Z



http://znanium.com/catalog/product/972756
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1. MaremaTnueckoe MOJEIMPOBAHUE W TPOTHO3HPOBAHWE B TEXHHYECKHX CHUCTEMaXx:
VYuebHoe nocobue / I'aycros I'.I'., Ceno A.B. - Poctos-na-/lony:M3narenscteo IODY,
2016. - 107  c. ISBN  978-5-9275-1902-6 -  Pexxum  mocryma:
http://znanium.com/catalog/product/989948

2. MaremaTndeckoe U UMUTAIMOHHOE MOJEIMpoBaHue : yued. mocobue / A.U. be3pykos,
O.H. Anekcenniea. — M. : UHOPA-M, 2017. — 227 c. + J[on. marepuaiybl
[OnekTponHbIl pecypce; Pexxum goctyma http:/www.znanium.com]. — (Beicmiee
obpasoBaHue: bakanaBpwuar). —
www.dx.doi.org/10.12737/textbook_59006f8ec13df8.73891496. - Pexum mocryma:
http://znanium.com/catalog/product/811122

4.CTpyKTYypa IMCHUILINHBI (1.2 1J1s1 cTyAeHTOB npuema 2018r.)

OO6mmas Tpy10éMKOCTh AUCHUILTUHBI cocTaBsieT 3 3.e., 108 4., B TOM uncie KOHTaKkTHas paboTa
oOydaromuxcs ¢ mpernoaaaresieM 42 4., caMoCTosITelIbHas pabota oOydaromuxcst 66 4.

Bunst yaeOHOH paboThl
(B yacax)
KonTakTHast
o < DOpMBI TEKYILETO
No § § ‘% KOHTPOJIA YCIIeBAEMOCTH,
. Paznen aucuuminHbl/ TeMbI > 2 z 5 ¢dbopma IpOMEKYTOUHOM
@) = SE = aTTecTaluu
< Qg’ o 2 E{ g o (no cemecmpam)
E |EE g5 g8
E = 3 S f = 'Y

1 Pasgen 1. Beenenue B 7 2 4 10 | 3ammra NpakKTHYECKOM
MaTeMaTH4eCKOe pabotsr Nel
MOJIEJIUPOBAHUE.

2 Paznen 2. CucTeMHBIN TOOXO, 7 4 4 10 | 3ammra MpaKTHYECKOH
B 3aJ]a4€ MOCTPOEHUS pabotbr Ne2
MaTeMaTU4eCKUX MOJIEJIEH.

MeToabl YUCIEHHOTO
WHTETPUPOBAHUS
OJTHOPOHBIX

g dhepeHInanbHBIX
YpaBHEHUH NEPBOTO MOPsAKA.

3 | Paznen 3. MccnenoBanue 7 4 6 18 | 3ammra npakTHYECKOH
PaBHOBECHOTO TOJIOKEHHUS pabotbr Ne3
JMHAMHYECKUX CHCTEM.

4 Pasznen 4. CucteMsl 7 4 6 10 | 3ammra MpaKTHYECKOH
MMUTALUN MAaTEMATUYECKUX paboter Ned
MoOJIeTeH.

5 | Pazgen 5. Ypasnenue 7 4 4 10 | 3ammra npaKkTHYECKOH
AMHUTAIIMOHHON MOJEIIBIO B pabotsr Ne5
3aJ]aue MaTeMaTUIeCcKOro
MOJIEJIMPOBaHHUS
TeXHOC(EPHBIX MPOLECCOB.

OK3aMeH ! 18 9K3aMeH 110 Oueram
HUTOrO: 18 24 18 48



http://znanium.com/catalog/product/989948
http://znanium.com/catalog/product/811122
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5.1ns crynenToB npuema 2018r. B pazznenax padoueit mporpaMMbl JUCHUTUIMHBL:

OrnaBneHue,

1.4 OOpa3oBareyibHbIE TEXHOJIOTHH,

1.5 OneHKa IIaHuPyeMbIX Pe3yJIbTaToB 00yUeHHs,

1.7 MarepuanbHO-TeXHUYECKOE 00€CTICUeHNUE TUCIUTIITUHBI,
1.9.1 [lnane! 1a00paTOpHBIX 3aHATUH

«JlabopaTtopuble 3aHsATHs» 3aMeHUTh Ha «lIpakTHueckue 3ausaTHs», «JlabopaTopHas paboTa»
3aMeHHTb Ha «lIpakTuueckas paboray.
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[Tpunoxenue Kk TUCTy U3MEHEHU No2

1. llepeuens nporpammuoro odecnevyenus (IIO) (k n.7 na 2019r.)

- OJ1s1 IeKYULL:
Haumenosanue [10 Crnoco0 pacrpocTpaHeHus
Microsoft Office 2010 Pro JIALEH3UOHHOE
Windows 10 JMIICH3UOHHOE
Kaspersky Endpoint Security JIMIIEH3UOHHOE

- 0151 1a60PAMOPHBIX 3AHAMUL

Haumenosanwue [10 Cnoco0 pacrpocTpaHeHust
Windows 10 JMIICH3UOHHOE
Microsoft Office 2010 Pro JIALEH3UOHHOE
Mozilla Firefox CBOOOTHO paCIPOCTPaAHIEMOE
Kaspersky Endpoint Security JIMIIEH3UOHHOE
MatLab JIMIIEH3UOHHOE

2. [lepeyenn coBpeMeHHBbIX MpodeccuoHaJbHbIX 0a3 1aHHbIX (Bb/l) 1 nHpopMaunoHHoO-
cnpaBounbix cuctem (MCC) (k m. 6.2 na 2019r.)

Neni/n

HanmenoBanue

1

MexyHapoanslie pedeparuBHble HaykoMeTpuueckue b1, mocrynusie B pamkax
HAIMOHAJILHOMN noamucku B 2019 1.

Web of Science

Scopus

HpO(beCCI/IOHaJ'IBHbIe ITOJTHOTCKCTOBBIC BH, AOCTYIIHBIC B paMKax HaHHOHaHbHOﬁ
moamucku B 2019 r.

XKypuaner Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuanst Taylor and Francis

KomnproTepHbl€ CIpaBOYHbIE IPABOBBIE CUCTEMBI
Koncynbrant Ilmroc,
l"apanT
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[Tpunoxenue K TUCTy U3MEHEHU Ne3

1. O6pa3oBaTesibHbIe TexHOJOrNH (K 1.4 Ha 2020r.)

B mepuoa BpeMEHHOTO MPHOCTAHOBICHUS MOCEHMICHUS OOYYAIOIIUMUCS MOMEMICHUN U
tepputopun PITY mng opranmzanuu ydeOHOro mpoliecca ¢ HPUMEHEHHEM HIIEKTPOHHOIO
o0ydeHUsT W JUCTAHIMOHHBIX OO0pa30BaTENbHBIX TEXHOJOTHH MOTYT OBITH HCIIOJIb30BaHbBI
cienyromue o0pa3oBaTesibHbIE TEXHOJIOTHH:

— BUJICO-JICKIINH;

— OHJIAWH-JIEKIIUH B PEKUME PEAIBHOTO BPEMEHH;

— DJICKTPOHHBIC YUCOHUKHU, yUeOHBIC TOCOOUS, HAyYHbIC U3aHKS B SJICKTPOHHOM BHUJIC H
JOCTYT K MHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM PeCypcaM;

— CUCTEMBI JIJIsl SJIEKTPOHHOT'O TECTUPOBAHUS,

— KOHCYJIbTAIIMH C MCIIOJIb30BAHUEM TEJIEKOMMYHHKAIIMOHHBIX CPE/ICTB.

2. [lepeyeHb coBpeMeHHBIX MpodeccnoHaJbHbIX 0a3 1aHHbIX (b/l) 1 nHpopManOHHO-
cnpaBouHbix cucteM (MCC) (k m. 6.2 na 2020r.)

Ne HanmenoBanue
/o

1 | Mexnaynapoansie pedeparuBHbie HaykomeTpuueckue b/, moctymHbie B pamkax
HaroHaJILHOU moanucku B 2020 r.

Web of Science

Scopus

2 | [IpodeccronanpHbie TOTHOTEKCTOBBIE b/l, JOCTYITHBIE B paMKaX HAIIHOHATLHON
nonamnucku B 2020 .

Kypuansr Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuans Taylor and Francis

3 | KomnbroTepHbIe CripaBOYHBIE TPABOBHIE CUCTEMBI
Koncynprant [roc,
["apanT

3. llepeuenn nporpammuoro odecnevyenus (I1O) (x n.7 na 2020r.)

- OJI51 IeKYULL:
Haumenosanue [10 Crnioco0 pacrpocTpaHeHus
Microsoft Office 2010 Pro JIMIICH3UOHHOE
Windows 10 JIUIEH3HOHHOE
Kaspersky Endpoint Security JIMIEH3MOHHOE
Zoom JIMIIEH3UOHHOE

- 01151 1a00PAMOPHBIX 3AHAMULL

HaunmenoBanne [10 Criocob pacrpocTpaHeHust
Windows 10 JIUIIEH3MOHHOE
Microsoft Office 2010 Pro JIIICH3UOHHOE
Mozilla Firefox CBOOOJTHO PACIIPOCTPAHIEMOE
Kaspersky Endpoint Security JUIICH3UOHHOE
MatLab JIALIEH3MOHHOE
Zoom JIMIIEH3UOHHOE




