MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHUS POCCUMCKON ®EJIEPAITN

OEJNEPAJTIBHOE 'OCYIAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEKXJIEHUE BBICIHEI'O OBPA3OBAHMUSA
"PA3AHCKUM I'OCYJAPCTBEHHBINA PAJJMOTEXHUYECKUW YHUBEPCUTET UMEHHU
B.®. YTKUHA"

COTI'JTACOBAHO YTBEPXIAIO

3aB. BhITyCKaromIeH Kadeapsl

KoMnbroTepHoe MoJgeJIMPOBaHHE
paboyasi mporpaMma JUCIHUILIMHBI (MOTYIIs)

3akperuieHa 3a kadeapoit DJIeKTPOHHBIX BBIYHCINTETBLHBIX MAIIHH
VueOHblit ian 209.04.01_25_00.pIx

09.04.01 MudopmaTrka U BHIYUCIUTEIbHAS TEXHUKA
Kpanuduxauust MarucTp
®dopma 0OyueHHs 3a04Hast

OO011as Tpy10eMKOCTh 53ET



Pacnpene.ﬂel-me YacoB JUCUHMIIVINHBI 110 KypcaM

Kypc 1
Uroro
Bun 3ansTuii vII PIT

Jlexumn 6 6 6 6
TIpakruueckue 6 6 6 6
WHast KOHTaKTHAs 0,35 0,35 0,35 0,35
pabota
KoncynprupoBanue 2 2
nepes SK3aMeHOM U
MPaKTUKON
B tom uncne B 6 6
hopme
MPaKT.OAT OTOBKH
Hroro ayn. 14,35 14,35 14,35 14,35
KonrakTtHas pabora 14,35 14,35 14,35 14,35
Cawm. pabora 147 147 147 147
Yacel Ha KOHTPOJIb 8,65 8,65 8,65 8,65
KonrtponbHas 10 10 10 10
pabora 3a04HUKH
Hroro 180 180 180 180

r. Psa3ann



IIporpammy cocraBuin(u):

K.M.H., 0oy., Jlocunoe Anexcanop Anamonvesuu

Pabouyas nporpamMma JUCLIUILIMHBL

KOMI’[LIOTep]-Ioe MOaeJIMpOBaHuE

paspabotrana B coorBercTBun ¢ ®I'OC BO:

®I'OC BO - maructpatypa no HarpasiaeHuto noaroropku 09.04.01 MudbopmaTika U BEIYKCIUTENbHAS TEXHUKA (TPUKa3
Muno6pnayku Poccun or 19.09.2017 r. Ne 918)

COCTaBJICHAa HA OCHOBAHHMH y4eOHOrO IUIaHa:
09.04.01 MudopmaTrKa ¥ BHIYUCIUTEIbHAS TEXHUKA

YTBEPKIECHHOIO y4EHBIM cOBETOM By3a oT 28.02.2025 nporokon Ne 8.

Pa6ouas nporpamma onoOpeHa Ha 3aceaHuu Kadeapsl

3ﬂeKTp0HHLlX BBIYMCJIUTECIAbHBIX MAITUH

IIporokon ot 28.05.2025r. Ne 10
Cpok gerictBus nporpammsl: 20252027 yu.r.
3aB. xadeapoit Kocrpos Bopuc BacunseBuu



BusupoBanue PII/] 1,151 ucrioIHEHUS B 04epPeAHOM Y4eOHOM roay

Pabovast mporpaMma repecMoTpeHa, 00CyKaeHa | 0100peHa st
ucronaenns B 2026-2027 yaueOHOM roay Ha 3aceannu Kaheapol
DJIeKTPOHHBIX BHIMHCIUTEIbHBIX MAIINH

[Iporokom o 2026 . Ne

3aB. kadeapoit

BusupoBanue PII/] 1151 ucrioiHEeHUS B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHenus B 2027-2028 yueOHOM roy Ha 3aceqaHuu Kadbeapsl
DJIeKTPOHHBIX BHIMHCIUTEIbHBIX MAINH

[Iporokom ot 2027 1. Ne

3aB. kadeapoi

Buzuposanue PII/l 1,151 ucrioIHEHUS B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U o100peHa s
ucnonHenus B 2028-2029 yueObHOM rony Ha 3aceqanuu Kadeapbl

3ﬂeKTp0Hl—lle BBIYMCIUTECIAbHBIX MAIITUH

[Iporokom ot 2028 . Ne

3aB. kadenpoit

BusupoBanmue PILJ] 1/ ucroiHeHusi B oUepeTHOM y4eOHOM roxy

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucronaenns B 2029-2030 yueOHOM roay Ha 3acenaHun Kaheaphl

aﬂeKTPOHHLIX BBIYMCJIUTECJIbHBIX MAIIUH

[Iporokomor 2029 1. Ne

3aB. kadeapoi




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1|enp auctmmirHel «MaTeMaTHUECKOE ¥ KOMITBIOTEPHOE MOACIHPOBAHHUE) SBJISETCS 00YUYCHUE CTYICHTOB COBPEMEHHBIM
MIPUHLIAIIAM MOJIEJIMPOBAHUS PA3NUYHBIX CUCTEM B IIEJIOM U BBIUUCIIUTENBHBIX CUCTEM B YACTHOCTH, O3HAKOMJIEHHE C
OCHOBHBIMH ITOJIOKEHUSIMU TEOPUU MOJIEIUPOBAHNS U UX UCIOJIB30BAaHUEM NP PELICHUN 3a]a4 MPOEKTUPOBAHUS U
WCCIIE0BaHUSI BEIYHCIUTEIBHBIX CHCTEM, CIIOCOOCTBOBATH Pa3BUTHIO JIOTHIECKOT'0 MBIIUICHHS, ()OPMHUPOBAHUIO HAYIHOT'O
MHPOBO3PEHUs, PA3BUTHIO CUCTEMHOI'0 MBILIJICHUS, COACHCTBOBATh (PyHAaMEHTAIN3aMK 00pa30BaHus, NPUBUBATD
CKJIOHHOCTb K TBOPYECTBY.

1.2|3agauamMu TUCHUTINHE] SIBISIOTCSA:

1.3|M03HaKOMHTH 06y1{a101unxc>1 C METOJaAaMU MOJICIMPOBAHUA Ha OBM IIpYU aHAJINU3€ U MPOCKTUPOBAHUU PA3JIMYHBIX
BBIYUCIIUTCIIbHBIX CUCTEM,

1.4|m03HaKOMUTH 00YYAIOIIUXCSI C COBPEMEHHBIMH CPEICTBAMH KOMIBIOTEPHOTO MOAEINUPOBAHHUS;

1.5|nokazaTs BO3BMOXKHOCTH MOACIPOBAHUA AJI1 aHAJIN3a BBIYUCIIUTCIIBHBIX CUCTEM HaA dTallaX UX MPOCKTUPOBAHUA,
MOACPHU3AINHU 1 SKCILUTyaTalluu.

2. MECTO JUCHUIIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM IMTPOT'PAMMDbI

Luxn (pasaen) OIL: [51.B

2.1|TpeGoBaHns K MPeABAPUTEILHOI MOATOTOBKE 00y4AIOIIETroCs:

2.1.1|Meromonorusi Hay4YHbIX UCCIIEIOBAHUI

2.1.2|BeraucinurensHbIe CHCTEMBL

2.1.3|TexHonoruu pa3pabOTKH IPOrPAMMHOT0 00ECIICUCHUS

2.1.4|YupaBneHue NpoeKTaMu

2.2|Iucuuniaunbl (MOIYJIM) U PAKTHKH, JJIsi KOTOPBIX 0CBOEHHE JAHHOI THCIMIIJIHHBI (MOAYJIs1) HEO0X0AUMO KaK
npeauiecTByoIee:

2.2.1|Hayuyno-uccnenoBarensckas padora (Hacts 2)

2.2.2|IIpou3sBoacTBEHHAs IPAKTHUKA

2.2.3|Cucrembl 00pabOTKH MPOCTPAHCTBEHHO-KOOPIUHATHBIX JAHHBIX

2.2.4|BrImonHeHHe U 3aIUTa BEITYCKHON KBATH()UKAIIMOHHONW paOOThI

2.2.5|IIpenaunnomMuas mpaKkTUKa

2.2.6|TeonHdpOpMaIIIOHHBIE CUCTEMbBI U TEXHOJIOTHU

2.2.7 KOMHBIOTepHLIC TEXHOJIOI'MH B CUCTEMAaX HaBUT'allUU U TCICKOMMYHHUKAIIUN

2.2.8|Mertoabl U cpeAcTBa NPOSKTUPOBAHMS KOCMHUYECKUX CUCTEM

2.2.9|TIporpaMMupOBaHHE MUKPOKOHTPOJLJICPOB

2.2.10|IIpoexTHpoBanne HHTEP(HEHCOB KOCMHIECKAX HH(OPMAIIMOHHBIX CHCTEM

2.2.11|TIpoextupoBanue ycrpoiicts Ha IIVINC

2.2.12|3kcrutyaTtalioHHas IPaKTHKA

2.2.13|Cucremsl 00pabOTKH IPOCTPAHCTBEHHO-KOOPANHATHBIX JaHHBIX

3. KOMIIETEHLIUY OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUATIIMHBI
(MOJY.JIST)

IIK-5: CnocodeH 06padaThiBaTh M AHAJIM3UPOBATH HAYYHO-TEXHHYECKYI0 HHGOPMALHIO M Pe3yJIbTAThI HCCIeI0BAHUI B
ofacTH MHPOPMATHKH U BHIYHCIUTEIbHON TEXHUKH

IIK-5.1. OcyimecTBsieT pyKOBOACTBO IPYININOii pa00THUKOB MPHU U3yYEHHH CAMOCTOSITEIbHBIX TeM

3HaTh

METOJIBI U CPEICTBA TUNIAHUPOBAHMS U OPTaHU3ALUU HCCIICIOBAaHUIA U pa3paboToK

YMmerh

OCYIIECTBIISIET PYKOBOJICTBO TPYIITION pPaOOTHUKOB MPU U3yYCHHUH CAMOCTOSTEIBLHBIX TEM

Baapersb

HaBbIKaMH Pa3pab0TKH MJIAHOB M METOAMYECKUX MPOTrPaMM MPOBEICHHUs UCCICI0BAHUI U pa3pabOTOK; HaBbIKAMU cOOpa M U3Y4ICHHS
HAy4YHO-TEXHUUYECKON MH(OpMAIMK 1O TEME UCCIIeI0BaHUI U pa3paboToK

IIK-5.2. AHaIU3UpYyeT pe3yJbTaThl HAYYHBIX HCCJIEIOBAHNUI ¢ MCTIOJIB30BaAHHEM COBPEMEHHBIX METOIOB HAYKH

3HaThb

METO/IbI aHAIM3a HAYIHBIX JaHHBIX

YMmerh

oopMIIATE Pe3yabTaThl HAyIHO-UCCICAOBATEIBCKIX U OMBITHO-KOHCTPYKTOPCKUX padboT

Baaners

HaBBIKAMH TEOPETUYECKOro 0000IIEHUsI HAYUHBIX JAHHBIX, PE3yIbTaTOB AKCIIEPUMEHTOB M HAOJIOIEHUIH

TIK-5.3. OcymecTBiasieT HAy4HOe PYKOBO/JCTBO IIPOBEICHHA HCCJIE0BAHUI 110 OTACJIBHBIM TeMaM




3HaThb

Ymern

Biaanern

AKTYAJIbHYHO HOPMAaTUBHYIO JOKYMCHTALIUIO B COOTBETCTByIOLL[efI obmactu 3HaHPII>1; MCTOABI U CPEACTBA OpTraHU3allun I/ICCIIG,HOBaHI/Iﬁ
110 OTACJIBHBIM TEMaM

MPUMEHATH aKTYaJIbHYIO HOPMAaTUBHYIO TOKYMCHTALIUIO B COOTBCTCTByIOILIeﬁ obmactu 3HaHPII>i; NPUMCHATH METO/IbI U CPECICTBA
OopraHmuzanuu HCCIIEI0BAaHUM 110 OTJCJIIbHBIM TEMaM

HaBBIKaMHU NIPOBEACHU aHAJIN3a HAYUYHBIX JAaHHBIX, PE3YJIbTATOB OKCIIEPUMCHTOB U Ha6HIO,I[eHPII>'I 110 OTACJIbHBIM TEMaM

B pe3yabTaTe 0cBOEHUS AMCHUTIIMHBI (MOAYJIs1) 00y4aI0IMIACH TOJKEH

3.1|13uarh:

3.1.1 AKTYAJIbHYHO HOPMAaTUBHYIO JJOKYMCHTAIUIO B COOTBeTCTByIOHIeﬁ obnacTu 3HaHI/II>‘I; METO/JbI aHaJIN3a HAYYHBIX NAaHHBIX;
METOABI U CPCACTBA INIAHUPOBAHUA U OpraHU3allun I/ICCJIe,I[OBaHI/IfI u pa3pa60TOK; METOABI U CPCACTBA OpraHu3allvun
I/ICC.IIC,I[OBaHI/Iﬁ 110 OTACIBHBIM TEMaM

3.2|Ymerh:

3.2.1|IpUMEHSTh aKTYyaJIbHYI0 HOPMATUBHYIO JIOKYMEHTAIIMIO B COOTBETCTBYIOIICH 00J1aCTH 3HAHUI; 0)OPMIISATH PE3yIIbTaThI
HAYYHO-HCCIIeIOBATEIbCKUX M OMBITHO-KOHCTPYKTOPCKUX pabOT; MPUMEHSITh METOIbI U CPEACTBA OpPraHU3alUuH
WCCIIEIOBAHUI TI0 OTJICTBHBIM TEMaM; OCYIIECTBIISIET PYKOBOACTBO TPYIIOI PAOOTHUKOB MPH U3YUECHUH CAMOCTOSTEIBHBIX
TeM

3.3|Baagers:

3.3.1|HaBbIKaMH pa3pabOTKH IUTAHOB U METOJIUUECKHUX MPOrpaMM MPOBEICHUS UCCIIEOBAHUN U Pa3pab0TOK; HaBbIKaMK cOopa u
M3YYCHHUSI HAyIHO-TEXHUYIECKON MH(OPMAIIMK [0 TeMe UCCICIOBaHHUI U Pa3pabOTOK; HABBIKAMH IIPOBEACHUS AaHAIH32
Hay4YHBIX JAHHBIX, PE3YJIbTAaTOB SKCIICPUMECHTOB U Ha6J'II-O}1€HPll>i 110 OTACJIBHBIM TEMaM, HaBbIKaMH TCOPECTUYCCKOI' O
000011IeHHsI HAYYHBIX TAHHBIX, PE3YIbTATOB IKCIICPUMEHTOB M HAOIIOICHU I

4. CTPYKTYPA U COAEPKAHUE JJUCIUIIJINHBI (MOAY JIS)

MozenupoBanus /Tema/

Kon HaumenoBanmue pa3snesioB u Tem /Buj 3ansitusi/ | Cemectp / | YHacoB | Komneren- | Jlureparypa dopma
| 3aAHATHUA Kvne 10505 KOHTDOJJHA |
Paznen 1. Obumme Bonpocsl Teopuu
MOJIeJIMPOBAHMS
1.1 OO611He BOIIpOCH Teopun MojenupoBanus /Tema/ 1 0
1.2 Bunsl MmonenupoBanus. TexHonorus 1 1 TIK-5.1-3 JI1.2 JI1.5 YcTHBIH orpoc
MozenupoBaHus. Poib UMUTAIIMOHHOTO I1K-5.2-3 JI1.3 JI1.1 10 TEME JICKIUHN
MOJIETMPOBAaHMS KaK BaXKHEHIIIee HalIpaBICHUE B IK-5.3-3 JI1.6 JI11.7
VM3Y49eHNU TUHAMUKH CIIOXKHBIX CHCTEM. J11.4J12.6 J12.8
MaremaTidecKkast MOAENb TIOBEICHHS
B3aMMO/ICHCTBYIOLIMX O0BEKTOB (areHTOB). YUET
BEPOSTHOCTHBIX XapaKTEPUCTUK HCCIEAYEMBIX
o0bekToB /Jlex/
13 W3yuenue xoHcnekra nekiuid  /Cp/ 1 10 I1K-5.1-3 JI1.5 JI1.1 VYcrHbli onpoc
MK-5.2-3 |JI1.6 JI1.7J12.7
IK-5.3-3 2.4
1.4 W3ydenue MeToqu4yeckux ykasanuit /Cp/ 1 12 I1K-5.1-3 JI2.8J13.1 VYcrHslii onpoc
IK-5.2-3
IK-5.3-3
Paszgen 2. BeluucjauTeIbHbIE CHCTEMBI KaK
00BbEeKTHI MOJIEJTHPOBAHUS
2.1 BBIUHCIUTENBHBIC CHCTEMBI KaK O0BEKTHI 1 0




2.2 YpoBHU MoaenupoBanusa. MoaenupoBaHue Ha 1 TIK-5.1-3 | JI1.5J11.3J12.1 | VYcrHslii onpoc
cucreMHOM ypoBHe. OrieHka 3¢ ()EeKTHBHOCTh TIK-5.2-3 J2.11 0 TeME JICKIIUH
(D YHKIIMOHUPOBAHHUS C YUETOM Pa3IMIHBIX T1K-5.3-3
BAapUAHTOB CTPYKTYPHON opranuzanuu. MHaekce!

MPOU3BOIUTEIILHOCTH, KAYECTBEHHbIC U
KoJr4YecTBeHHbIe. KoHIenTyanbHast MOJeNb
BBIYHCITUTENBHON crcTeMbl. ObecniedeHue
BBIYHCITUTENFHON CHCTEMO 3aIlaHHON
KOH(HTrypaluu onpeelieHHbIX OTPeOHOCTEH 1Mo
nepeiavye U 00paboTKe COOOIICHH.
YyBCTBUTENBHOCTD BEIYMCIUTEIBHON CUCTEMBI K
M3MEHEHHUIO XapaKTEPUCTHK e€ YCTPOUCTB U
KOHOGUTypaliy CUCTEMbI. XapaKTePUCTUKH
3arpy3ku 000pyIoBaHHS U IpoLecca
obcmyxuBaHus 3asBoK /Jlex/

2.3 [IpoBepka BO3MOXHOCTH 00€CIIeYeHUS 1 TIK-5.1-Y JI1.2J13.1 Craua u 3ammra
BBIYMCIINUTENLHON CUCTEMOM 3aJaHHOM TIK-5.1-B MPAKTUYECKOT O
KOH(HTrypaluu onpeesieHHbIX OTPEeOHOCTEH 10 [K-5.2-Y 3aJaHUs
nepenave U 00paboTke cooluIeHui (MoTpedHOCTH TIK-5.2-B
(hopMynHpPYIOTCS B BU/IE HEKOTOPOTO KPUTEPHSI [K-5.3-Y
ONTUMM3ALUH U orpaHndenuil); Onpenenenue I1K-5.3-B
YYBCTBUTEIBHOCTH BHIYUCIUTEIHLHON CHCTEMBI K
M3MEHEHHUIO XapaKTEePUCTHK €€ YCTPOUCTB U
ONTHMAaJIbHON KOHPHUI'YpAIlUi CUCTEMEL.

Onpenenenne XapakKTepUCTHK 3arpy3Ku
o0opymoBaHusI, Mpolecca 00CTYKUBAHUS 3aIBOK U
napaMeTpoB ouepeneit /IIp/
2.4 W3yuenue xoHcnekTa nekiuid  /Cp/ 10 IIK-5.1-3 |JI1.5 JI1.1 JI1.6| YctHsIit onpoc
T1K-5.2-3 JI1.7
I1K-5.3-3

2.5 W3y4yeHne METONNYECKUX YKa3aHHMH, IOJrOTOBKA K 15 IIK-5.1-Yy JI12.8J13.1 VYerHslii onpoc

npakTHdeckum 3ausatusm  /Cp/ IIK-5.1-B
IK-5.2-Y
IIK-5.2-B
[IK-5.3-Y
I1K-5.3-B

Pa3nen 3. Metoasl MoaeIMpOBaHUs JUCKPETHO-

COOBITHIHBIX M IMHAMUYECKHX CHCTEM

3.1 MeTopl MOJCTHPOBAHUS 0
JIICKPETHO-COOBITUHHBIX U TUHAMHYECKUX CUCTEM

3.2 MeTomabl cCHCTEMHOI TMHAMUKH. MoIeTupOBaHue 1 M[K-5.1-3 |JI1.1 JI1.6J12.2 | YcrHsIi onpoc
[IPUYUHHO-CIIE/ICTBEHHBIX cBA3el. [{uckpeTHo- [IK-5.2-3 0 TEME JIEKLUH
COOBITUHHBIN ITOAX0/ B MOAENISAX CHCTEMHOMN T1K-5.3-3
nuHaMuKd. CoObITHs. TToTOKM COOBITHIA.

Cocrostus cucteMbl. CTaTUCTHKU. PECYPCHI,
OYepelH, 3a/Iep>KKH, IEPEXOIBI IO COOBITHSIM.
Hcnonp3oBaHne aHAINTHYECKUX U3MEPEHUH [UIst
JMCKPETH3alX TOTOKOB. VIMUTanmOHHOE
MOJAC/IUPOBAHUEC NUHAMHNYCCKUX CUCTEM.
VIMUTaIOHHOE MOJICTUPOBAHUE

() YHKIIMOHUPOBaHHS PA3IUIHBIX 00BEKTOB /JIeK/

3.3 Croxactuueckue cett CMO kak MOJienH CUCTEM 1 MK-5.1-YV | JI1.2J12.6J13.1 | Cnaua u 3amura

Mp/ IIK-5.1-B IPaKTUIECKOro

IK-5.2-Y 3aJaHus
IK-5.2-B
[K-5.3-Y
I1K-5.3-B

3.4 W3zyuenne xoHcnekra jgekuuit  /Cp/ 10 TIK-5.1-3 |JI1.5 JI1.1 JI1.6| YcrHbIi onpoc
T1K-5.2-3 JI1.7]12.14
T1K-5.3-3

3.5 W3yueHne MeTOUUECKUX yKa3aHHii, OJroTOBKA K 15 K-5.1-V JI2.8713.1 YcrHbIl onpoc

npakTuyeckuM 3ansatusam  /Cp/ TIK-5.1-B
IK-5.2-Y
IK-5.2-B
MK-5.3-Y

I1K-5.3-B




Pa3nen 4. MeToabl areHTHOIO MO/IeJIMPOBAHMS

4.1 Mertozb! areHTHOTrO MozAenupoBanus /Tema/ 0

4.2 CgoiictBa arenros. Kapra cocrostaus. Ctpykrypa 1 [IK-5.1-3 |JI1.6 JI1.7J12.7| YcrHslii onpoc
areHTa. DBOJIOIMOHHBIA OAX0A. [ MOpHIHBIE M I1K-5.2-3 J12.5 0 TeME JICKIIUH
MHOTOMEPHBIEH HMHUTAIIOHHBIE MOJICITH. I1K-5.3-3
[Tpumeps! areHTHOrO MoAETUpOBaHus /JIek/

4.3 Pa3paboTka areHTHBIX MOJIEIICH CHCTEM. B TOM 1 IK-5.1-y JI1.2J13.1 | Cnaua u 3amiura
YHCIIe BBIYUCIUTENBHBIX cucteM /TIp/ I1K-5.1-B MPaKTHYECKOTr0

[1K-5.2-Y 3aJIaHusS
I1K-5.2-B
IK-5.3-Y
I1K-5.3-B

4.4 W3yuenue xoHcrekTa exnuit  /Cp/ 10 I1K-5.1-3 JI1.5J11.1 YcrHblii onpoc
MK-5.2-3 |J11.6 JI1.7J12.2
I1K-5.3-3 J2.3

4.5 H3yueHne METOMUECKUX yKa3aHHUil, MOJArOTOBKA K 15 IK-5.1-y JI2.8713.1 YcrHbIN onpoc

npaktuueckum 3anstusm  /Cp/ I1K-5.1-B
IK-5.2-Y
I1K-5.2-B
IIK-5.3-Y
I1K-5.3-B

Pa3gen S. MeToabl CTOXaCTHYECKOIO

HMHUTANHOHHOT 0 MOJEJTUPOBAHUS

5.1 MeTo/bl CTOXaCTHYECKOTO UMUTAIIOHHOTO 0
MozenupoBanus /Tema/

5.2 HMuTanoHHOE MOJIENHPOBAHHE 1 MK-5.1-3 |JI1.3 JI1.7J12.9| VYcrHslii onpoc
HeJIeTepMUHUPOBAHHBIX MporeccoB, OnrcaHue MK-5.2-3 | JI2.12 J12.13 | mo Teme JIeKIMU
cocTosiHUM cucteMbl. Heonpenenennoctu B I1K-5.3-3
MMHTALHMOHHBIX MOAETAX. HeueTkocTh u
BEPOATHOCTH. Peanuzarys ciy4aiiHbIX MIPOLECCOB.

AHanu3 10CTOBEPHOCTHU PE3YNIbTaTOB
UMHUTALIHMOHHOr0 MoJienupoBanus /JIex/

53 MeTo/pl aHaNM3a CUCTEM C TIOMOIIBIO 1 IK-5.1-y JI1.2J13.1 | Cnava u 3ammTa
CTOXaCTHYECKOr0 HIMUTAI[HOHHOT'O I1K-5.1-B MPAKTHIECKOTr0
Moznenuposanus /I1p/ IIK-5.2-y 3aJaHus

I1K-5.2-B
IK-5.3-Y
I1K-5.3-B
5.4 U3zyuenne koHcnekra nekuuit  /Cp/ 10 I1K-5.1-3 JIL.S 1.1 YcTHBIN onpoc
IK-5.2-3 JI1.6 J11.7
I1K-5.3-3

55 W3y4yeHne METONNYECKHUX YKa3aHHM, TOJrOTOBKA K 15 MK-5.1-Y |JI2.8 JI2.3JI3.1| YcrHblii ompoc

npaktuueckum 3ansitusm  /Cp/ [1K-5.1-B
IK-5.2-Y
I1K-5.2-B
IK-5.3-Y
I1K-5.3-B

Pa3gen 6. UHcTpyMeHTa/IbHBIE CPEACTBA

MOJIeJTHPOBAHMS

6.1 HHcTpyMeHTabHBIE CPEICTBA MOICTUPOBAHHS 0

/Tema/




6.2 WNmuranonnoe moaenupoBanue B cucreme GPSS 1 [1K-5.1-3 J1.2 VYerHbli onpoc
World. OnTuMHU3aIMOHHBINA SKCTIIEPUMEHT B I1K-5.2-3 JI1.4J712.10 | mo TemMe JIeKIuu
cucreme GPSS World . MuTerpanus cucremMbl I1K-5.3-3 J12.5
GPSS World ¢ ncroynukaMu JaHHBIX U
BHEIIHUMU CHCTeMaMH. FIMUTaIlMOHHOE
MoJenrpoBanue B cucteme AnyLogic. Benenue
B CHCTEMY HMHTAIIMOHHOT O MOJICTTHPOBAHHS
AnyLogic. Pa3zpabotka rubpuaHoi
UMHTAIMOHHOM MoJienu. Pa3paboTka
MHOI'OMEPHOM NMUTAIIMOHHON MOJIENH.

Peanu3zanus 4ucieHHBIX SKCIIEPIMEHTOB B
cucreme AnyLogic. IHTerparus cuctemsl
AnyLogic ¢ BHEIIHUMH cucTeMaMu. Beenenue B
CHCTEMY IMUTAIIHOHHOT'O MOJIETTHPOBAHUS
Powersim. Pa3zpaboTka mpocreiimieit
UMHTAMOHHOM MoJienu. Pa3paboTka
MHOIOMEPHOW MMUTAIMOHHON MOJEINH.
Wurerpanus cucteMbl Powersim ¢ BHSITHUME

6.3 [MocTpoenue Moneneit HHCTPYMEHTAIbHBIMU 2 TK-5.1-Y JI1.2J13.1 Cnaua u 3amuTa
cpencrBamu GPSS World u AnyLogic. TIK-5.1-B MPAKTHYECKOrO
HHTeprperaliy pe3yabTaTOB MOJCITUPOBAHUS IK-5.2-y 3aJaHus
Mp/ TIK-5.2-B

MK-5.3-¥
I1K-5.3-B
6.4 N3zyuenne xoHcnekra nekuuit  /Cp/ 10 I1K-5.1-3 JI.5 1.1 YcrHbIN onpoc
IK-5.2-3 JI.6 J11.7
I1K-5.3-3
6.5 W3ydyeHne METONNYECKHUX YKa3aHHMH, IIOIrOTOBKA K 15 IK-5.1-Y |JI2.8 JI2.2J13.1| VYcrHslii onpoc
npakTH4eckuM 3anaTusam  /Cp/ [IK-5.1-B
TK-5.2-Y
T1IK-5.2-B
IK-5.3-Y
IIK-5.3-B
Paszpnen 7. IlpomexyTouHasi aTTecTalust

7.1 IMpomesxyrounas aTtecraius /Tema/ 0

7.2 KonTponbHas pabora /Kp3/ 10 I1K-5.1-3 Cnaua u 3amura
IIK-5.1-y KOHTPOJIBHOHN
TIK-5.1-B paboThI
IK-5.2-3
TK-5.2-Y
T1IK-5.2-B
I1K-5.3-3
IK-5.3-Y
IIK-5.3-B

7.3 Wnas xonraxtHas pabora /1KP/ 0,35 I1K-5.1-3 Koncynpranus
K-5.1-y
I1K-5.1-B
IK-5.2-3
IIK-5.2-Y
I1K-5.2-B
I1K-5.3-3
IK-5.3-Y
I1K-5.3-B

7.4 KoHncynpTHpOBaHue niepen sk3ameHoM /Konc/ 2 [1K-5.1-3 Koncynpranus,
TIK-5.1-Y pa3bop
I1K-5.1-B BO3HUKAIOLIHX
IK-5.2-3 BOIIPOCOB
IK-5.2-y
I1K-5.2-B
I1K-5.3-3
IK-5.3-¥

I1K-5.3-B




7.5

Dx3amen /Ox3amen/

1 8,65 I1K-5.1-3
MK-5.1-y
IK-5.1-B
[IK-5.2-3
IK-5.2-Y
I1K-5.2-B
I1K-5.3-3
IK-5.3-Y
IK-5.3-B

Hroroserit
KOHTPOITb:
9K3aMEH 10

Kypcy

5. OIEHOYHBIE MATEPHAJIBI IO JUCIUIIIMHE (MOAY.JIIO)

OHGHO‘IHLIG MaTe€pualibl IPUBEACHEBI B IIPUIIOKEHUHN K pa60qel71 nporpaMmbl JUCHUTUIAHBI (CM. JOKYMCHT ((OHQHO‘-IHLIC Marepuaibl
10 JTUCHUILTIMHE «MaTemaTHyecKoe 1 KOMIIBIOTEPHOC MO,IIEJ'II/IpOBaHI/IS»))).

6. YYHEBHO-METO/JNYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHHUE JUCIUIIJIMHBI (MOJY JIS)

6.1. Pexomenayemasi iutTepatypa

6.1.1. OcHoBHas1 IUTepaTypa

Ne ABTOpBI, COCTaBUTENH 3arnaBue WzpatenscrBo, | Komuuecto/
ros Ha3Banue DbC
JI1.1 |Kyryzos O. H., MonenupoBanue cucreM. IMUTamOHHBIN METOT : y4eOHUK CaHkr- 978-5-507-
Tarapaukosa T. M. U1l BY30B IletepOypr: 48872-8,
Jlans, 2024, 224 |https://e.lanbo
c. ok.com/book/3
65882
JI1.2 |Tlaneii A. T'., TTormak  [MmurtanmonHoe MonenupoBaHue. Pa3paborka umutaimoHHbiXx | CaHKT- 978-5-507-
I.A. Mozeneit cpeacreamu iWebsim u AnyLogic : yueOHOe nmocobue |[TerepOypr: 46724-2,
JUTSL BY30B Jlans, 2023, 208 |https://e.lanbo
c. ok.com/book/3
17258
JI1.3  |Coseprkos II. K. KommnbloTepHOe MOEINPOBAHHUE | YUEOHUK JJIs BY30B Cankr- 978-5-507-
IerepOypr: 46708-2,
Jlams, 2023, 424 |https://e.lanbo
c. ok.com/book/3
39761
JI1.4 |Cumonoga E. B. HmuTanmoHHOEe MOIeTMpoBaHHe HH(OpPMAMOHHO- Camapa: 978-5-7883-
BBIUHCIIMTENBHBIX CHCTEM: pa3paboTka MoJienu u opranu3anus |Camapckuit 1952-0,
IKCIIEPUMEHTA : yueOHOe mocodue YHUBEPCHUTET, https://e.lanbo
2023, 115 c. ok.com/book/4
06727
JI1.5 |Adonun, B. B., MonenupoBaHue cucteM : yueOHoe rmocodue Mockaa: 978-5-4497-
®denocun, C. A. WuTepuer- 2413-7,
VYuuBepcurer https://www.ip
Wudopmarmonn |rbookshop.ru/
pix Texuonoruit [133951.html
(MHTYUT), Aii
IIn Ap Menua,
2024, 269 c.
JI1.6 |IonyGesa H. B. MaremMaTuuecKoe MOJEIMPOBAHUE CUCTEM U IIPOLIECCOB ! CaHkr- 978-5-507-
y4eOHOe ocoOue Iisl BY30B IerepOypr: 48455-3,
Jlams, 2024, 244 |https://e.lanbo
c. ok.com/book/3
93023
JI1.7 |OmenxoB A. 1O. Marematuueckoe 1 KOMIIBIOTEPHOE MOZETUPOBAHIE Caskr- 978-5-507-
COBPEMEHHBIX CHCTEM aBTOMAaTHYECKOro yrpasiieHus : yueOHoe |[TetepOypr: 48725-7,
mocooue 11si By30B Jlans, 2024, 252 |https://e.lanbo
c. ok.com/book/3
94523

6.1.2. lonoHUTeIbHAS JIUTEPATYypa




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roj HazBanue JbC

JI2.1 |Adonun B. B., MogenupoBaHue CUCTEM : yueOHOE mocodue Mockaa, 978-5-4497-
®denocun C. A. Caparos: 0333-0,

Wurepuer- http://www.ipr
VYuusepcurer bookshop.ru/8
Wudopmarpons [9448.html
bIX TexHomorui
(MHTYUT), Ait
ITu Ap Menua,
2020, 269 c.

JI2.2 |boes B. JI. KonnenTyansHoe npoekTupoBanue cucteM B AnyLogic u Mocksa: 2227-8397,

GPSS World WurepHer- http://www.ipr

YHuBepcurer bookshop.ru/7
Wudopmarmonn [3656.html
bIx TexHomorui
(MHTYUT),
2016, 542 c.

J12.3 |Canmuna, H. 1O. HmuranuonHOe MOZIETUPOBaHKE : Y4eOHOE ocolue Tomck: Tomckuii [2227-8397,
rocymapcrBenn  [https://www.ip
biii yauBepcutet |rbookshop.ru/
CHCTEM 70012.html
YIIpaBIICHUS 1
PaIrodIeKTPOH
WKH, Db
Konrenr, 2015,

118 c.

JI2.4 |Tymuk, H. B. KommnbrorepHoe MozenpoBanue : yaeOGHoe ocodue Caparos: 978-5-4487-
BysoBckoe 0392-8,
obpa3oBanue, https://www.ip
2019, 230 c. rbookshop.ru/

79639.html

JI2.5 |Boes, B. 1., Ceinmuenko, |KoMIbroTepHOE MOZICTMPOBAHHE : yueOHOE mocodue Mocksa: 978-5-4497-
P. 1L Wurepuer- 0888-5

YHuBepcureT https://www.ip
Hudopmarmonn |rbookshop.ru/
pix Texuomoruit [102015.html
(MHTYUT), At

IIn Ap Menna,

2021, 517 c.

JI2.6 |Kapramesckuii B. I'., |3ama4HuK 0 Kypcy OCHOBBI TEOPHH MaccoBOro obciykuanust |Camapa: , https://e.lanbo
Kupeesa H. B., III'YTH, 2019, |ok.com/book/2
Yynaxuna JI. P. 141 c. 23220

JI2.7 |3onorapes B.B., KommnerotepHoe MoaenupoBanue : yueb. mocodue Pszans, 2008, 1
OseukuH ['.B., 53c.

OgeukuH [1.B.
JI12.8 |bextun 10.C. MogenupoBaHue CUCTEM: UMUTALIMOHHOE MOJICTTUPOBAHUE : Pszans, 2010, 1

yueb. mocobue

64c.




Ne ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, | KommuecrBo/
roJ HazBanue JbC
JI2.9 |Cuetkos, H. H. MMutanmoHHOE MOJICTMPOBAHUE SKOHOMHUYECKUX MPOIieccoB : |Mockaa: 978-5-374-
yueOHOe nmocobue EBpazuiickuii 00079-5,

OTKPBITHIN https://www.ip

uncruryt, 2008, [rbookshop.ru/

228 c. 10670.html

JI2.10 |Yepnsiera C. H., MmutanmoHHOE MOZIEIMPOBaHKE CHCTEM : ydeOHoe mocobue Boponex: 978-5-00032-
Jenucenxo B. B. BI'VUT, 2016, [180-5,

9% c. http://e.lanboo
k.com/books/e
lement.php?
pll_id=76259

JI2.11 |XKypasnera T. 1O. TIpaktukym no aucHuminae «MMuTaiuoHHoe Caparos: 2227-8397,
MOJIEJTUPOBAHHEY BysoBckoe http://www.ipr
obpasoBanue, bookshop.ru/2

2015, 35 c. 7380.html

JI2.12 |ABepuenkoB B. 1., OCHOBBI MaTEMaTHYECKOT0 MOJIETUPOBAHUS TEXHUYECKUX BpsHCk: 5-89838-126-
®enopos B. I1., cucreM : yaeOHoe rocobue BpsHCKnii 0,
Xeiiten M. JI. rocymapcrBenn  |http://www.ipr
blif Texanueckuii (bookshop.ru/7
YHUBEPCHUTET, 003.html
2012, 271 c.
J12.13 |OGopuna T.A., Monenupoanue : Meton.ykas.k Kypc.pabore Psi3anb, 2004, 1
Kanmunkuna T.U. 32c.
J12.14 |AmmxmuH B. H., BBenenue B MaremMaTnyeckoe MOACIMPOBAHUE : yueOHOe Mockaa: Jloroc, [978-5-98704-
T'urman M. B., Kennep |mocoGue 2016, 440 c. 637-1,
N. 3., Haiimapk O. B., http://www.ipr
Cronbos B. 10., bookshop.ru/6
Tpycos I1. B., ®pux I1. 6414.html
.
6.1.3. Meroguueckue pa3zpaboTku
Ne ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, | KomuuectBo/
roj HasBanue DbC
JI3.1 |JlorunoB A.A., MaremaTtuueckoe U KOMIIBIOTEPHOE MOJCIUPOBAHUE: METOI. Psazans: , 2020, |,
Tapacos A.C., yKa3. K IIPAKT. 3aHATHSM : MeToquieckue yKa3aHHs https://elib.rsre
Tapacosa B.1O., u.ru/ebs/downl
Bapanosa C.H., 0ad/2765
CkaukoB A.M.

6.3 Ilepeyenb mporpaMMHOro odecrevyeHnsi 1 MHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 [lepeyennb JUIEH3HOHHOI0 1 CBOOOIHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOIO0 o0ecrnevyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0

nmpon3BoacTBa

HaumeHnoBanue

Onucanue

OnepanuonHas cucrema Windows

Kommepueckas nunen3us

LibreOffice Ceobogroe I10
OpenOffice Csob6omnoe 1O
GPSS World CB00OOIIHO pacnpocTpaHsieMoe MPOrpaMMHOE 00ecreueHHe MO JTUICH3UAMU
6.3.2 Ilepeyenb uHGOPMALUOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 |Uupopmanmonno-npaBoBoii moptan TAPAHT.PY http://www.garant.ru

6.3.2.2

Cucrema Koncynsrantllntoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUITJIMHBI (MOAY JIS1)




02/1-BU GusHec-uHKybarop. YueOHas ayauTOpuWsi Uil NPOBEICHHUS 3aHATHH JIEKIIMOHHOIO W CEMHHAPCKOro THIIA,
TPYNIIOBBIX W WHIMBHAYaJbHBIX KOHCYJBTAIIMH, TEKYIIEr0 KOHTPOJS M HPOMEXYTOYHOH aTTecTanud, J1abopaTOpHBIX
1 paboT, TPaKTHYECKHX M CaMOCTOATEeNbHbIX 3aHsaTHd 12 kommnbiorepoB (CPU Intel Core i5-3470, 8 T'b O3Y)
(KOMITBIOTEPHBIN KJIacc) ¢ BO3MOXKHOCTBIO HMOAKIIOUEHNUS K ceTH «MHTepHeT» U obecrneueHneM AOCTyIa B 3IEKTPOHHYIO
uHdpopMaIoHHO-00pa3oBaTenbHylo  cpeny PIPTY, 64 wMecr, MynbTHMenWa TMPOEKTOp, OKpaH, KOMIIBIOTED,
CIICIMATN3UPOBAHHAS MeOeITb, TOCKA

122 y4eOHO-aIMUHUCTPATHBHBIN KOpIyC. Y4eOHast ayUTOPUs JUIS MPOBEICHUS 3aHATUI JICKIIMOHHOIO U CEMHHAPCKOro
TUIA, TPYNIOBBIX W WHIUBHAYAJbHBIX KOHCYIBTAlWi, TEKYyIIEro KOHTPOJS W INPOMEXKYTOYHOW aTTecTalluH,
2 71abopaToOpHBIX paboT, MPAKTHIECKUX U caMOCTOATeNbHBIX 3aHATHi 10 KommbiorepoB (CPU AMD Phenom II X4 955, 4
I'b O3Y) (kOMIBIOTEpPHBIH KITacC) ¢ BO3MOXKHOCTBIO MOJKITIOUCHUS K ceTH «MHTepHeT» M oOecreueHHeM IOCTyna B
3JIEKTPOHHYIO HMH(pOpPMalMOHHO-00pa3oBarenbHylo cpeny PIPTY, 56 mect, MynbTUMeIua MpPOEKTOpP, MHTEPAKTHBHAS
JIOCKa, KOMIIBIOTEP, CIEHUAIN3UPOBAaHHAs MeOeb, T0CKa

209 y4eOHO-aIMUHUCTPATHBHBINA KOpIyC. YUeOHas ayauTOpHsl JJis MPOBEIACHUS 3aHATHI JICKIIMOHHOIO U CEMHHAPCKOI0
TUNA, TPYNIOBBIX W WHAMBHIAYAJIbHBIX KOHCYJIbTAl[Mi, TEKyHNIEro KOHTPOJS M IIPOMEXYTOYHOH aTTecTaluH,
3 1a00paTopHBIX PabOT, MPAKTUYECKHX M CaMOCTOSATENbHBIX 3aHATHH 14 KOMIBIOTEPOB (KOMIIBIOTEPHBIH KIlacc) ¢
BO3MOXXHOCTBIO TIONKITIOUEHHs K ceTn «/HTepHeT» W oOecledYeHHeM JOCTyIa B OJJIEKTPOHHYIO HH()OPMaIHOHHO-
obpazoBarenbHy0 cpeny PIPTY, 48 mect, MynbTHMEIHA TPOCKTOP, IKPaH, KOMIBIOTEp, CHECIUATU3HPOBaHHAsS MeOEIb,
JIOCKa

210 y4eOHO-aIMUHUCTPATHBHBIA KOpPIyC. YUeOHas ayAuTOpHs I MPOBEIACHUS 3aHATHI JICKIIMOHHOTO U CEMHHAPCKOTO
TUIA, TPYNIOBBIX U WHAUBUAYAJbHBIX KOHCYJbTAIlMM, TEKYIIETO KOHTPOJAS M TNPOMEXYTOYHOM aTTecTalud,
4 m1a00paTopHBIX PabOT, MPAKTHUECKHX M CaMOCTOSATENBHBIX 3aHATHH 12 KOMIBIOTEPOB (KOMIIBIOTEPHBIH KJlacc) ¢
BO3MOXKHOCTBIO TOJKIIOYeHHsT K ceTu «VHTepHeT» M obOecreueHHeM JOCTyna B JJIEKTPOHHYIO HH(OPMalMOHHO-
obpasoBarenbHyto cpeny PIPTVY, 44 mecra, MynpTUMeHa MPOEKTOP, KPaH, KOMIBIOTEp, CIICIUATN3HPOBaHHAs MeOelb,
JIOCKa

32-BU OusHec-unkybaTop. YueOHass ayquToOpHs IS TPOBEACHHS 3aHATHH JICKIIMOHHOTO W CEMHHAPCKOTO THIIA,
TPYNIOBBIX W WHIMBHAYAJIbHBIX KOHCYJBTAIMH, TEKYIIEr0 KOHTPOISI M HPOMEXYTOUHOH arTecTanud, JabopaTOpHBIX
5 paboT, MpakTUYECKUX U camocToATeNbHbIX 3aHsaTud 13 komnbrorepoB (CPU AMD Phenom II X4 965, 4 T'b O3Y)
(KOMIIBIOTEPHBIH KJIACC) ¢ BO3MOXKHOCTBIO MOAKIIOYEHUS K ceTH «VHTEepHET M 00ecneyeHneM AOCTYyINa B 3JIEKTPOHHYIO
uHdopmalroHHo-o0pa3oBatensHyto cpeny PI'PTY, 14 wmecr, naGopaTtopHoe ceTeBoe 00OpyJOBaHHE, MYIbTUMEHA
MIPOEKTOP, 3KPaH, KOMIIbIOTEP, CIIEIMAIN3UPOBAaHHAs Me0ellb, TOCKa

8. METOAUWYECKHUE MATEPHAJIbBI 1O JUCIHHUIIJIMHE (MOZY JIIO)

Metoauueckoe odecreueHre TUCIHUIUIMHbI IPUBEICHO B IPHIOKEHUH K paboueil mporpaMme JUCLUILTUHEL (CM. JOKYMEHT
«MeToanveckne yKazaHHs JUCHUIUTHHBI «MaTeMaTH4eckoe U KOMIIBIOTEPHOE MOJICIIUPOBAHUENY).

Onepatop 340 000 "KomnaHus "TeH3op" ——
JOKYMEHT MOAMUCAH S/1IEKTPOHHOW NOAMUCHIO

noannCcAHO ®reoy BO "PrPTY", PFPTY, Koctpos bopuc Bacunbesny, 10.07.26 12:52 (MSK) MNpocTas noanucb
3ABEAYIOLLNM 3aBeaytowmii kaceapoii DBM

KA®E/PbI

NOoANNCAHO ®reoy BO "PrPTY", PIPTY, Koctpos Bopuc Bacunbesuy, 10.07.26 12:52 (MSK) Mpocras noanuco
3ABEAYHOLLNM 3aBeaytowmii kacbeapoii 9BM

BbIMYCKAIOLLE

KA®E/IPbI




