MUWHHUCTEPCTBO OBPABOBAHUS 1 HAYKU
JTOHELIKO HAPOJTHOM PECITYBJIMKU
T'OCYJIAPCTBEHHOE OBPABOBATEJIbHOE YUPEXXJIEHUE
BBICIIEI'O ITPO®ECCUOHAJIBHOI'O OBPABOBAHNS
«TOHELIKUI HALITMOHAJIBHBIN TEXHUYECKW YHUBEPCUTET»

/% ~Kapako3os A. A.

;- (nomﬂd“)

03 20 43 roma

PABOYASA HPOTPAMMA JAUCIHUIIJINHBI
b51.0.06 MoneqimpoBanie MeXaHUYEeCKHX CUCTEM

(ko1 1 HaUMEHOBaHKe TUCLHUILIMHBI COIIACHO yUeOHOMY IIaHy)

Hanpasnenne noaroToBku: 15.04.02 TexHOOOTUYECKUE MAIIUHBIL U
o0opyaoBaHUe
(KOZ[ 1 HAaMMEHOBaHUE HAIIPaBJICHUS / CHCHI/I&J’ILHOCTI/I)
HanpasnenHocts (mpodusib): ['mapaBaryecKre MallHbL, THIPOIPUBOJIBI

U TUAPOITHEBMOABTOMATHUKA

(HaMeHOBaHHe MPOQUIIs / MarucTepcKoil IporpaMMbl / CIeHATH3ALN)

IIporpamma: Marucrparypa
(6axanaBpuaT, MarnCTpaTypa, CICHATHTET)
®opma 00ydeHHUs: OYHas/3a04Hasl
(0uHas, 3009HAs, OYHO-3a0UHAs)
®opma 00ydeHHUs: Ounas 3aoyHas
Cemectp(bl) 3 4
O6mias Tpy1I0EMKOCTH B 3.€./4acax 4/144 4/ 144
KonrakrtHas pabora (4ac.), B TOM 4nclie: 53 12
JIeKIuu (4ac.) 34 4
nabopatopHblie paboThI (4ac.) 17 2
MpaKkTUIecKue (CeMUHApCKUe) 3aHsTus (4ac.) — —
CamocTosiTenbHas paboTta (4ac.), B TOM 4uCJie: 91 132
KypCcoBOM MpoekT (pabora) (cemectp/yac.) — —
Kontposns (3x3ameH, yac./3a4éT) 3a4ET 3a9ET

Jlonenk, 2023 r.



PaGoyas mporpamMma JUCHUILTHHE « MOAENTUpOBaHNE MEXaHHYECKUX CHCTEM)
COCTaBJiEHA B COOTBETCTBUM YYeOHBIMM ILUIAHOMH IO HAIPABJIEHUIO MOATOTOBKH
15.04.02 TexHonorudeckue mMamuHel 1 o6opynoBanue (HampasnenHnocts — I'uapas-
NWdecKWe MAIIWHEI, THAPONPHBOALI M THApONHeBMoaBToMaruka) s 2023 roma
npréMa 110 OYHOM U 3a09HOM GopMaM 0OydeHHS.

CocraBuTens:

npodeccop IoueHT kadenpsl «MexaTpoHHbIE

CHCTEMBI MAaIlTMHOCTPOUTEIIEHOIO

00opyIOBaHUD. f
II.T.H., IOIIEHT A T ITonrasen B. B.

(MoTHCE)

PaGouast mporpaMMa paccMOTpeHa H NPHHSTA Ha 3acenaHuu Kadenpsl «Me-
XaTPOHHEIE CHCTEMBI MAIIHHOCTPOUTENFHOT0 000pYOBAaHHUSA.

ITpoTokoin ot « 16 » O3 202 romalNe ®

3aBemyrontuii kadempoi }77/— TycesB.B.
W\%@ / (®.H.0.)

Pa6Gouas mporpaMma corjiacoBaHa ¢ BbImycKalomed kageapoii «OHeprome-

XaHUYECCKUE CUCTEMBD).
B

3aBenyronuit kadenpQil Kononenko JA.IL
o (moamuce) (®.1.0.)

Pa6Gouas mporpamMma ogo0pena y4eOHo-meroandeckoii komuccued I'OYB-
ITO «JIOHHTVY» mo HampaBienuio noaroroBku 15.04.02 Texnonorudeckue Malm-
HBI 1 000pyIOBaHHUE.

ITpoTokoa oT « 4> » o> 203> roma Ne 4
IIpencenarens Kononenko A. I1.
~ —(moanucs) (@.H.0.)

-



Pabouas nmporpamma npoasiena st 20 roja npuéMa Ha 3acelanuu Kadeapol
«MexaTpoHHbIE CUCTEMbI MAIIMHOCTPOUTEIHLHOTO 000PYAOBAHUS.

[Ipotokom oT «__ » 20 romaNe

3aBenytouuii kadeapoit

(TromHCH) (®.1.0.)

CornacoBaHo C BbITyCKaromiel kapeapoit « JHeproMeXaHuUYeCKUe CUCTEMBIY.

3aBenytouii kadeapoit

(TroamHch) (®.1.0.)

Pabouas mporpamma npoasiena 1t 20 roga npuémMa Ha 3acelanuu Kadeapol
«MexaTpoHHbIE CUCTEMbI MAIIMHOCTPOUTEIHLHOTO 000PYAOBaAHUS.

IIpotokom oT «__ » 20 rTomaNe

3aBenytomuii kadeapoit

(TromHCh) (®.1.0.)

CornacoBaHo ¢ BbITyCKaromieh kapeapoit « JHeproMeXaHUUYeCKUe CUCTEMBIY.

3aBenytouii kadeapoit

(TromHCh) (®.1.0.)

Pabouas mporpamma npoasiena 1t 20 roja npuémMa Ha 3acelanuu Kadeapol
«MexaTpOHHBIE CUCTEMbI MAITHHOCTPOUTEITHHOTO 000PYIOBAHHS.

IIpotokom oT «__ » 20 rTomaNe

3aBenytomuii kadeapoit

(TromHCh) (®.1.0.)

CornacoBaHo ¢ BbITyCKaromieh kapeapoit « JHeproMeXaHUUYeCKUe CUCTEMBIY.

3aBenytouuii kadeapoit

(TromHCh) (®.1.0.)

Pabouas nmporpamma npoasiena 1t 20 roja npuémMa Ha 3acelannu Kadeapbl
«MexaTpOHHBIE CUCTEMBI MAITHHOCTPOUTEITHHOTO 000PYIOBAHHSI.

IIpotokom oT «__ » 20 rTomaNe

3aBenytomuii kadeapoit

(TromHCh) (®.1.0.)

CornacoBaHo C BbITyCKaromieh kageapoit « JHeproMeXaHNUYEeCKUE CUCTEMBIY.

3aBenytomuii kadeapoit

(TromIHCH) (®.1.0.)



1 OBBEKT, HEJIb 1 3AJIAYH OCBOEHUA AUCHUITJIMHBI

[enb quCUUIUIMHBI — MOJATOTOBKA CIEIUATUCTA, BIAJCIONIET0 METO0JIOTHYe-
CKMMHU OCHOBAaMH U MPAKTUYECKUMU HaBbIKAMU MMOCTPOEHUS U UCIIOJIB30BaHUS MOJIe-
JUPOBaHUSA PabOUYMX MPOIECCOB MPOMBIIUIEHHOTO IMPOU3BOACTBA M TEXHUUYECKUX
00BEKTOB Ha OCHOBE METOJOB JUCKPETHO-COOBITUMHOTO M areHTHOI'O MOJEINpPOBa-
HUS U METO/Ia CUCTEMHOMN JUHAMUKHU.

B pesynbrare 0CBOCHUS JUCHUILIAHBI CTYAEHT JOJIKEH

3HATh:

— MECTO MOJICIUPOBAHUS B OOIEH cHUCTEME MPOCKTUPOBAHUSI TEXHUUECKUX
00BEKTOB U TEXHOJIOTMYECKHUX MPOIIECCOB;

— METOJbl MOCTAHOBKM 3ajJlay JJisl aHaIu3a TEeXHUYECKUX CHUCTEM M pabouyux
MPOIIECCOB MAaTEeMAaTUYECKUMHU METOAaMU;

— cheluaibHble MaTeMAaTUYECKUE METOJIbl U IMPOrpaMMHBIE CPEJICTBA ISl pe-
IIEHUS MPAKTUYECKUX 3a/1au MPU NPUHSATUHN UHXKEHEPHBIX U YNPABICHUYECKUX pellie-
HUU B MPOU3BOACTBEHHBIX YCIOBUSIX.

YMETB:

— pa3pabaTbhiBaTh MaTEMaTUYECKUE U MPOILIECCHBIE MOJAEIH OOBEKTOB M MPO-
1[ECCOB Pa3IMUHON (PU3UUECKON TPUPOIBI;

— MPUMEHSTh TEXHOJOTUH TTOCTPOCHUS U HATJISIIHOTO MpeACTaBIeHUs pabounx
MPOIIECCOB MPOMBIIIJIEHHOTO MPOU3BOACTBA U TEXHUUECKUX OOBEKTOB;

— MPUMEHSTh CHEUHUAIbHbIE MATEMAaTHUYE€CKUE METOAbl U MPOrPAMMHBIE CPE/I-
CTBa JIJIsl PEIICHUS TPAKTUYECKUX 3374 MPU MPUHATUU WHKEHEPHBIX U YIpaBIICHYE-
CKHMX pPEIICHUH B MPOU3BOJICTBEHHBIX YCIOBUSIX.

BJIAJICTh:

— HaBBIKaMH pa3pabOTKU MojieNiell 0OBEKTOB U MPOLIECCOB PA3IUYHON (hu3nuye-
CKOU MPUPOJABI C UCIOIb30BAHUEM CIEIUAIBHBIX MAaTeMaTUYECKUX METOJOB U IpPO-
IPAMMHBIX CPEJICTB.

[lepeuucnennbie pe3ynbTaThl 00yUEHHUS ABISIOTCS OCHOBOW sl popMHpOBa-
HUSA CIEIYIOIUX KOMIETEHIUMI
— - crocoOeH (popMyIMpoBaTh LEIU U 33J]a4U UCCIIEIOBAHMUS, BBISBIISITH IPUOPUTETHI

pelieHus 3ajay, BIOUpaTh U CO3/1aBaTh KPUTEPUU OLEHKHU PE3YyJbTATOB HCCIENO-
Banus (OIIK-1);

- cnoco0eH pa3padaTbiBaTh aHATIMTUYECKUE U YUCIICHHbIE METO/IbI IIPU CO3/IaHUU Ma-
TEMAaTUYECKUX MOJIEIEH MallllH, TPUBOJOB, 00OPYAOBAHUS, CUCTEM, TEXHOJIOTHYE-
ckux nporteccoB (OIIK-5);

- crocoOeH pa3pabaThiBaTh COBPEMEHHBIE METO/Ibl UCCIEIOBAHUS TEXHOJIOTUUECKUX
MallliH U 000pYy/IOBaHUS, OLIEHUBATH U MPEJCTABIATH PE3YyJIbTAThl BHITOJIHEHHOMN
pa6otsl (OIIK-12);

- cocoOeH pa3padaThiBaTh U MPUMEHSATH COBPEMEHHbBIEC LIM(PPOBBIE TPOrPAMMBbI MPO-
EeKTHUPOBAHUS TEXHOJIOTUYECKUX MAIIUH U 000pYy/I0BaHUs, AITOPUTMbI MOJEIHUPO-
BaHMS UX pabOThI U UcTbITaHUs uX padborocnocodoHoctTu (OIIK-13);

- COCOOEH OCYIIECTBISATh KPUTUUECKHUI aHAIU3 MPOOJIEMHBIX CUTyallMii HA OCHOBE
CUCTEMHOI0 MOJIX0/1a, BbIpabaTsiBaTh cTpaTeruto aerctauil (YK-1).



2 MECTO JVUCHUILJINHBI
B OCHOBHOM OBPA30OBATEJIbHOM ITIPOI'PAMME

Jucuurnnuaa oTHOCUTCS K o0sa3aTenbHoM yactu bioka 1. J{ucuuminnast (Moy-
JIM) y4eOHOro IJIaHa.

bazupyeTcst Ha 3HaHUSAX U YMEHUAX, KOTOPbIE CTYJEHT MPUOOpEI MpU OCBOE-
HUU TPEANIECTBYIONMUX AUCIUIUIMH: MaTe€MaTUKH, (DU3UKU, XUMHUHU, TEOPETUUECKOU
MEXAHUKH, CONMPOTUBIICHUS MATEPUAIIOB, TEOPUU MEXAHW3MOB M MAIlIMH, METOJ0JIO-
TUU U METOJOB HAYUYHBIX UCCIICIOBAHUM.

3HaHHUSA U YMEHUSI, MPUOOpPETEHHBIE TP OCBOCHHUM JTaHHOW AUCHMILIMHEI, pea-
JTU3YIOTCSL CTYJICHTOM MPU BBIMOJHEHUH HAYyYHO-UCCIEA0BATEIbLCKOM pabOoThI, Mpo-
XOXJECHUU IPOU3BOJACTBEHHON W MPEAJUIUIOMHOM MPAKTHUKH, MPOXOKICHUU TOCY-
JapCTBEHHOW UTOMOBOM aTTECTALIMHU.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIIMHbI

3.1 Pacnpene.ﬂeﬂne yqeﬁnmx 9aCo0B I10 TCMaM JUCIHUIIJIMHBI 1 BHJIaM 3aHATHH

KonnuecTBo vacos
HanmeHnoBanue tem (ounas/3ao04Hast popma)

(conmepxaTeabHbIX MOTYJIEH) B Tom uucne

Beero Jlexuun | JlaGop. | [Ipakr. CP

Tema 1. MonenupoBaHue TUHAMU-

YEeCKUX MPOLECCOB B cucteMe Any- | 21/23 4/1 2/0 0/0 15/22
Logic

Tema 2. Buzyanuzauusi 1 aHUMaIus

MOJIEJIEW TEXHUYECKUX OOBEKTOB B 23/25 6/1 2/2 0/0 15/22

cucteme AnyLogic

Tema 3. Iloctpoenue mojenen pea-
TUPYIOLUIUX U YIPABJISIOUINX CHC- 27/23 8/1 4/0 0/0 15/22
teM B cucteme AnyLogic

Tema 4. Texnonorus oOMeHa co-
OOIIEHUSIMU U YIIPaBJIEHUS COObI- 23/22 6/0 2/0 0/0 15/22
TusiMu B cucreme AnylLogic

Tema 5. AreHTHOE MOJETNPOBAHUE
paboYuXx MPOIECCOB MPOMBIILICH-
HOT'O MMPOU3BOJICTBA B cUCTeME Any-
Logic

24/22 4/0 4/0 0/0 16/22

Tema 6. [IpumMeHEHNE METOA CHUC-
TEMHOU JTUHAMUKH TSI MOJETUPO-
BaHUS pabOYUX MPOLIECCOB MPO- 24/23 6/1 3/0 0/0 1522
MBIIIUIEHHOTO TIPOU3BOCTBA B CHC-
teMe AnylLogic




KonnuecTBO 4acoB

HaumenoBanue tem (ounas/3ao04Hast popma)
(conmepxaTeabHbIX MOTYJIEH) Beero B TtoMm uncne
Jlexuun | JlaGop. | [Ipakr. CP
KonrakTtHast paboTa (HOMOTHUTENb- 2/6
Hasi)
KypcoBas paboTa (mpoexT) 0/0 0/0
Wroro mo Bugam 3aHsATHid 144/144| 34/4 17/2 0/0 | 91/132
Kontponn 0/0
UTOIO: 144/144

(I)opanOBaHne KOMHeTeHIII/Iﬁ B pe3yjbTaTte 0CBOCHUA TEM NUCHUIIJTUHBI

Komnerenmnuun TeMbl TUCHUIIIMHBI, HaIleJIeHHBIC Ha ()OPMUPOBAHHE
KOMIIETEHIIUH
VK-1 Temal, 2,3,4,5,6
OIIK-1 Temal, 2,3,4,5,6
OIIK-5 Temal, 2,3,4,5,6
OIIK-12 Temal, 2,3,4,5,6
OIIK-13 Temal, 2,3,4,5,6
3.2 Jlekuuu

Tema 1. MoaenupoBanue TMHAMUYECKHUX MpoleccoB B cucteMe AnyLogic.

CoznepxxaHue Tembl 1:

Jlurepatypa k Teme 1: [1, 2, 3, 4].
Tema 2. Buzyanuzauuss U aHuMalusi MOJEJIEM TEXHUYECKUX OOBEKTOB B CUCTEME
AnylLogic.

CozepxaHue TeMbl 2:

Jlurepatypa k Teme 2: [1, 2, 3, 4].
Tema 3. IlocTtpoenne Moaener pearupyrux U yOPaBIAIOIINX CHCTEM B CUCTEME
AnyLogic.

CoznepxxaHue Tembl 3:

Jlurepatypa k Teme 3: [1, 2, 3, 4].
Tema 4. TexHonorust 0OMeHa COOOIIEHUSMH U YIIPABJICHHS COOBITHSIMU B CUCTEME
AnyLogic

Coznepxxanue TeMbl 4:

Jlurepatypa k Teme 4: [1, 2, 3, 4].
Tema 5. AreHTHoe MojenMpoBaHUE pabOYUX MPOILIECCOB MPOMBIIUIEHHOTO MPOU3-
BoJicTBa B cucteMe AnyLogic.

CoiepkaHue TeMbI S:

Jlurepatypa k Teme 3S: [1, 2, 3, 4].
Tema 6. [Ilpumenenue Meroga CUCTEMHON TUHAMHUKU JJISI MOACIUPOBAHUS pabOUnX
MPOIIECCOB MPOMBIIIJIEHHOTO MPOU3BOACTBA B cucteMe AnyLogic.




Coaepxanue TeMbl 6:
Jlurepatypa k Teme 6: [1, 2, 3, 4].

3.3 IIpakTHyecKHue 3aHATHS

HpaKTI/I‘-ICCKI/Ie 3aHATHUA 110 AUCHUIIIIMHE y‘-IC6HI>IM IIaHOM HE IMPCAYCMOTPCHEIL.

3.4 JlabopaTopHbie padoThI

Ne OOmwewm, yac. | Jlutepa-
Tema paboThl
/T (04H/3204H) Typa
1 | MonenupoBanue JIMHAMHYECKAX TIPOLECCOB B 20 (1,2, 3]
cucrteMe AnyLogic
2 | Buzyanuzauus MojJeseil TeXHU4eCKuX OOBbEKTOB B
: 172 [1,2,3]
cucreme AnyLogic
3 | AgnManus Mo,uen_en TEXHUYECKUX O0OBEKTOB B 1/0 1,2, 4]
cucrteMe AnyLogic
4 | IlocTpoeHune Mojeneil pearupyromux CUCTEM B
: 2/0 [1, 2]
cucrteMe AnyLogic
5 | IloctpoeHnue Moaenen yrnpasisilolUX CUCTEM B
: 2/0 [1, 2]
cucrteMe AnyLogic
6 | Texnosorust oOMeHa COOOIIEHUSIMU B CUCTEME
- 1/0 [1, 2]
AnyLogic
7 TeXHonqrnﬂ YIPaBJICHUS COOBITUAMH B CUCTEME 1/0 1,2, 3]
AnyLogic
8 | AreHTHOE MOJCIMPOBAHUE PAOOIMX MTPOIIECCOB
MIPOMBIIIJIEHHOTO TPOU3BOACTBA B cUCTEME Any- 2/0 [1, 2]
Logic
9 | IlocTpoeHue MoaeNH peaanu3alnuy MPOMbIIIICH-
¢ ; 2/0 [L, 2, 3]
HOI nmpoxaykiuu B cucteme AnyLogic
10 | IIpumeHeHHe MeTO1a CUCTEMHOW TMHAMUKH JIJISI
MOJISTTUPOBAHUS pabOUYHX MPOIECCOB IMTPOMBIIII- 3/0 [1, 2, 4]
JIEHHOT'0 MPOU3BOJICTBA B cucteMe AnylLogic
UTOI'O: 17/2
3.5 CamocrosiTejibHas padoTa CTyAeHTa
Ne Buasl camocToATEILHOM paOOTHI CTYIEHTA Obnem, Tac.
n/m ! P I (ouH/3204H)
1 N3ydeHne JIEKHMOHHOTO MAaTepHaIIa 58/104
2 [loaroroBka k 1ab0paToOpHBIM paboTam 33/10
3 [lonroToBKa K NPaKTHYECKUM 3aHATUAM —/—
4 BrinonHeHnue KypcoBoro npoexTa —/—
5 Brinonnenue KkypcoBoit paboThI —/—
6 BrInonHeHne HHAMBUAYAIBHOTO 3aaHUs 0/18
UTOI'O: 91/132




3.6 Kypcosoii npoexT (padora), HHAUBUAYAJIbHOE 3a/laHHE

KypcoBoit ipoekT (pabota) no aucuuruinie «MoaeanupoBaHuE MEXaHUYECKUX
CUCTEM» YUEOHBIM IJIAHOM HE MPETyCMOTPEH.

NunuBuayanbHOE 3aJaHUe MO JUCHUILIMHE «MOJEeIMpoBaHNEe MEXaHUYECKUX
CHUCTEM» BBINOJHAETCS CTyACHTaMU 3a04HON (HOpMBI 00yUYEHHUSI Ha CIETYIOUIYIO Te-
MATHUKY:

1. IlocTpoeHre KOHUENTYaIbHONM MOJEIN TEXHOJIOIMYEeCKOM cucTeMbl. Ompe-
JEJICHUE U aHAJIN3 [MOKA3aTEIEH CUCTEMBI.

2. IlocTpoeHne KOHLENTYalbHOW MOJEIN MTPOU3BOACTBEHHOM cucTeMsbl. Ompe-
JEJICHUE U aHAJIN3 [MOKA3aTEIEH CUCTEMBI.

3. IlocTpoeHne KOHUENTYAIbHOM MOJENIH TPAHCIOPTHO-JIOTUCTUYECKON CHC-
Tembl. ONpeIeICHNE U aHAJIN3 MTOKA3aTENEH CUCTEMBL.

4. TlocTpoeHre KOHUENTYaabHOU MOJEIU UHPOPMAIMOHHON CHUCTEMBI MPOU3-
BOJICTBEHHOTI'0 Ha3HaueHUs. OnpeAeieHne U aHalIn3 MT0KA3aTeNel CUCTEMBI.

5. IlocTpoeHrne UMUTALIMOHHOW Mojenu padouero mpoiecca. OnpeneneHue u
aHAJIM3 MOKa3aTeseu mpolecca.

6. [locTpoeHne UMUTAITMOHHON MOJIENTM TEXHOJOTMYECKOW MAIllMHBI (arpera-
ta). OnpeneneHue U aHallu3 oKa3aTesell MalluHbI (arperara).

O0beM yueOHOM Harpy3Kd MpHU BHITIOJTHEHUU WHIWBUAYAIbHOTO 3adaHus — 18
4acoB.

PexoMeHnayemMbIii 00bEM MOSICHUTENHHOMN 3aMMMCKH 110 MHAWBUIYyaIbHOMY 3a]1a-
HUIO — He Oonee 16 crpanun popmara A4 (210x297 mm).

4 POHA OHEHOYHBIX CPEACTB

4.1 Kpurepuu U HIKAJbI 1JIs1 HHTETPUPOBAHHON OLICHKH YPOBHA c(hopMu-
POBAaHHOCTH KOMIIETCH U

Cocmaenarwwas komnemenyuyu — NOAHOMA 3HAHUU

- HYJEBOW ypOBEHb: HEBEPHbIC, HE API'YMEHTHUPOBAHHBIEC, C MHOXECTBOM TIPYOBIX
omKOOK OTBETHI HA BOMPOCHI / OTBETHI HA JBa BOIPOCA U3 TPEX MOJHOCTHIO OTCYT-
CTBYIOT. YPOBEHb 3HaHUIN HUKE MUHUMAJIbLHBIX TPEOOBaHUI;

- MUHUMAJIBHBIN YPOBEHb: JIaHbI HE MOJHBIE, HE TOUYHBIC U APTYMEHTUPOBAHHBIE OTBE-
Thl Ha BOIPOCHI. YPOBEHb 3HAHUN HUKE MUHUMAaJbHBIX TpeOoBaHui. [lomyiieHo
MHOT'O I'pyOBIX OIIHUOOK;

- MIOPOTOBBIM YPOBEHB: JNAHBI HEAOCTATOYHO MNOJIHBIE, TOYHBIE U apIyMEHTUPOBAHHbIE
OTBETHI Ha BONPOCHL. I1II0XO 3HAET TEPMUHBI, ONPEACIEHUS U MOHATHUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILICHHUSI, MPUHIUIIBI. [[0My111€HO MHOTO HErpyObIX OIINOOK;

- CpeAHUN YPOBEHb: J{aHbl JOCTATOYHO MOJIHBIE, TOYHBIE U APIYMEHTUPOBAaHHbBIE OTBE-
THl Ha BONPOCHI. B 11€JI0M 3HAae€T TEPMUHBI, ONPEACICHUS] U TIOHATHSA; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIECHUsI, MPUHIUIIBL. JIOMyIIEHO HECKOJIBKO HErpyObIX OIIM-
0OK;

- IPOJABUHYTHIA YPOBEHB: JAHBI MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHBI, ONPEAECICHUA U MOHATHUSA, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, NPUHIUIBL. J[OMyIIEHO HECKOJIBKO HErPYOBIX OIIUOOK;



- BBICOKHUM YPOBCHL: AaHbI IMOJIHBIC, TOYHBLIC MU APT'YMCHTUPOBAHHBIC OTBCTHI HAa BO-
IIPOCHI. 3HaeT TCPMUHEI, OIIPCACIICHUA U ITIOHATHA; OCHOBHBIC 3aKOHOMCPHOCTH, CO-
OTHOIICHM:A, IIPUHITUIIBI. I[OHYHIGHO HECKOJBKO HETOYHOCTEH.

Cocmasnaowas Komnemenyuu — ymeHus

- HYJIEBOW YPOBEHbL: MOJTHOE OTCYTCTBUE MOHUMAHUSI CYyTH METOAUKU PEIICHUs 3a7a-
Yy, IOMYIIEHO MHOKECTBO IPyOEHIITUX OITMOOK / 3a1aHKs HE BBITIOJHEHBI BOOOIIIE;

- MUHUMAJIbHBIA YPOBEHB: clla00€ MOHUMAHUE CYTH METOAUKU PEIICHUS 3aJa4yu, J10-
nyleHbl rpyosle omnOku. Pemenus He o0ocHoBaHbl. He ymeeT ucnosiab3oBaTh HOP-
MaTUBHO-TEXHUYECKYIO NuTepaTypy. He opueHTuUpyeTcs B clelMallbHOM HAy4dHOU
JIUTEpaType, HOPMATUBHO-IIPABOBBIX aKTAX;

- IOPOTOBBI YPOBEHB: JOCTATOUHOE TOHUMAHUE CYTH METOAMKH PEILIECHUs 3a/1a4H, J10-
MyIIeHbl olOKu. Perienns He Bcerja 000CHOBAHBI. YMEET UCIONIb30BaTh HOPMATHUB-
HO-TeXHUYECKYI0 auTeparypy. Ciaabo opueHTUpYyeTCs B CIICIIUAIbHON HAYYHOM JIUTE-
paType, HOpMaTHBHO-TIPABOBBIX aKTaX;

- CpeHUU YPOBEHbB: B 1I€JIOM MMOHUMAET CYTh METOAUKHU PEHICHUS 3a/1auu, TOMYIIEHBI
ommOku. Pemenuss He Bcerga 0OOCHOBaHBL. YMEET HCIIOJIB30BATh HOPMATHUBHO-
TEXHUYECKYIO U CICIUATbHYIO HAYYHYIO JTUTEPATypPy, HOPMATUBHO-TIPABOBBIC AKThI;

- MPOJABUHYTHIM YPOBEHB: B 1I€JIOM MOHUMAET CYTh METOJMKH PEIICHUS 3a7a4H, JOIY-
mieHbl HeToyHOCTU. CriocoOeH 000CHOBATh PEIICHUs. YMEET MCMNOIb30BaTh HOpMa-
THBHO-TEXHUYECKYIO U CHCIUATBHYI0 HayYHYIO JUTEpaTypy, HOPMAaTHBHO-TIPABOBHIE
aKThI;

- BBICOKMH ypoBeHb: [loHnMaeT cyTh MeTonuku perieHus 3aaadu. CriocodeH 000CHO-
BaTh PEIICHUS. YMEET UCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CHEIUAIbHYIO Ha-
YYHYIO JINTEPaTypy, Mepe0BOM 3apyOS)KHBIM OIMBIT, HOPMATUBHO-TIPABOBBIC AKTHI.

Cocmasnsowas kKomnemeHyuu — 81a0eHue HA8blIKaAMU

- HyJICBOM ypOBEHb: HE MPOJAEMOHCTPUPOBAT HABBIKM BBIMOJHEHUS MPOQPECCHOHATD-
HBIX 3a7a4. VICIIBITBIBAET CYIIECTBEHHBIC TPYAHOCTHA MPHU BBINOJIHEHUN OTIEIbHBIX
3aJaHuM;

- MUHUMAJIbHBIM YPOBEHb: HE MPOJAEMOHCTPUPOBAJ HABBIKK BBIMOJTHEHUS Mpodec-
CHOHAJIBHBIX 3a7a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH MPHU BBINOJIHEHUU OT-
JICTIBHBIX 3aJlaHUM;

- TIOPOTOBBIM YPOBEHb: BIAJEET ONMBITOM TOTOBHOCTH K MPOhEeCCHOHATLHOMN JeATEIb-
HOCTH M TMPO(ECCHOHATILHOMY CaMOCOBEPIIICHCTBOBAHUIO Ha MOPOTOBOM YPOBHE.
TpynoBbie AEUCTBUS BBIMOIHAET MEJJICHHO U HEKAYECTBEHHO;

- CpeIHUN YPOBEHbB: BIAJCET CPEIHHM OIBITOM TOTOBHOCTH K MpOdeccCHOHATbHON
JEeSITEIbHOCTH U MPOoQeCCHOHATLHOMY CaMOCOBEPIIIEHCTBOBAHUIO. TpyI0BBIE NICii-
CTBHS BBITIOJIHSIET HA CPEJIHEM YPOBHE MO OBICTPOTE U KAYECTRBY;

- MPOJIBUHYTHIN YPOBEHB: BIIAJACET ONMBITOM U JOCTATOYHO BBIPAXKECHHOW JTMYHOCTHOU
TOTOBHOCTU K MPOGECCHOHATBHOM NESITEIbHOCTH U IPOdEeCCHOHATBHOMY CaMOCO-
BEPIICHCTBOBAHUIO. BBICTPO M KAYECTBEHHO BBITIOJIHSIET TPYIOBBIE CUCTBUSA;

- BBICOKHI YPOBEHb: BJIAJICET OMBITOM M BBIPAXKEHHOCTHIO JINMYHOCTHOM TOTOBHOCTH K
po(heCCHOHATIBHOM JIeSITEIbHOCTH M MPOo(ecCHOHATLHOMY CaMOCOBEPIIIEHCTBOBA-
HHIO. BBICTPO M KaUECTBEHHO BBIMOJIHAET TPYAOBBIE AEUCTBHSI.



10

Obobwennas oyenka chopmupo8anHoCmu KOMnemeHyut
- HyJIEBOU YPOBEHb: KOMIIETEHIINHN HE C(HOPMUPOBAHBI;
- MUHUMAaJIbHBIM YPOBEHB: 3HAUUTEIbHOE KOJUYECTBO KOMIIETEHIINI HE chopMuUpo-

BaHO;

- TIOPOTOBBIA YPOBEHb: BCE KOMMIETEHIIMH C(HOPMUPOBAHBI, HO OOJBIIMHCTBO HA TO-

POTOBOM YPOBHE;

- CpeIHUI YPOBEHB: BCE KOMIETEHIIMU C(POPMHUPOBAHBI HA CPETHEM YPOBHE;
- IPOJIBUHYTHIM YPOBEHB: BCE KOMIETECHIIMU C(POPMUPOBAHBI HA CPEIHEM UIIU BBICO-

KOM YPOBHE;

- BBICOKUH YPOBEHb: BCE KOMIIETEHIINU C(OOPMUPOBAHBI HA BHICOKOM YPOBHE.

4.2 Kpurepuu OueHUBAHUSA

OueHuBaHuE YPOBHSI OCBOCHHUSI CTYJICHTOM Y4e€OHOTO MaTepuaia JUCHUILTAHbBI
«MojenupoBaHUe MEXaHUYECKUX CUCTEM» MPOU3BOJIUTCS MO PE3yIbTaTaM TEKYIIEro
KOHTpoJisl. TeKymuii KOHTPOJIb 3HAHUHN CTyJIEHTa OYHON QopMbl 00yUEHHUS OCYIIIe-
CTBIISIETCS 1O pe3yJibTaTaM BBINOJIHEHHUS J1aOOPATOPHBIX PaboOT, CTYJIEHTAa 3a04YHOM
dbopmbl 00ydeHUsI — IO pe3yJibTaTaM BBIIIOJHEHUS] UHANBUYaIbHOTO 3afaHusi. Pac-
npejeieHue 0aJIoB TEKYIEro KOHTPOJsl paboThl CTy/I€HTa HA MPOTSKEHUHU CEMECT-
pa npuBeqieHo B Tadaule 1.

Tabmuna 1 — Pacnpenenenue 0annoB TEKYIEro KOHTPOJIS

dopma KOHTPOJIAE  |[MakCUMaIbHOE [Ipumeuanue
KOJIMYECTBO
0aJsIoB
JI1g cTyneHToB 04HOU (hopMBI 00yUeHUs
Otuét no nabopa- 10 3aJlaHuEe BBINOJHEHO NPAaBUIIBHO, MPHUBEICH
TOpHOU paboTe aHaJIU3 MOJYYEHHOTO pe3ysibTaTa
8 3aJjaHWE BBINIOJHEHO B IEJIOM IPABUIIBHO,
BO3HUKIIM TPYAHOCTH B OOBSICHEHUU TMOIIY-
YEHHBIX PE3yJIbTaTOB
6 3agaHue BBINOJHEHO, HO HMEIOTCS 3aMeda-
HUA 10 CYyTH U 1O OoQopMieHHI0 paboThI,
BO3HUKJIIM TPYAHOCTH B OOBSICHEHUU TMOJIY-
YEHHBIX PE3yJIbTATOB.
100 Bcero u3 pacuéra 10 madopaTopHbIX padoT.
OueHnBaeTcs Kaxaas pabora.
NTOI'O 100 MaxkcuManbHO BO3MOXKHOE
JIJ1 cTy1IeHTOB 3a04HOI (POPMBI OO yUEHHSI
Brimonnenue nnau- 60 3a BBINOJHEHHE KOHTPOJbHOU pabOThI (UH-
BUJ1yaJLHOTO 3a/a- JMBUJTYaIbHOTO 3aJ]aHus )
HUS 40 3a OTBETHI CTYJEHTA HA 3alUTE KOHTPOJIbHON
paboThl (MHAMBUAYAIBHOTO 3aJ1aHMUS)
NTOI'O 100 MaxkcuManbHO BO3MOXKHOE
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3ammuTa 1a00paTOPHBIX pabOT, MHAUBUAYAILHOTO 3aJJaHUS TIPOBOJAUTCS B BUJIE
cobecenoBanus. BrinmonHeHne Bcex 1abOpaTOpHBIX padboOT, MPeyCMOTPEHHBIX pado-
Yyell mporpaMMoi JUCHUILIUHBL, SBJISIETCS 0053aTEIbHBIM.

Heob6xoaumoe ycnoBue 3auéta (60 6aiioB): BBIIIOJIHEHUE BCEX JA0OPATOPHBIX
paboT, MperyCMOTPEHHBIX pabodeil mporpaMMoON TUCHMILUIMHBL, NPEIOCTaBICHUE U
3alUTa OTYETOB MO BCEM JIA0OPATOPHBIM pabOTaM; BBHIMOJIHEHUE WHIUBUAYAIBHOTO
3amanus (A1 3a04HON PopMBbI 0OyUEHUS ).

[Tonyuennas ouenka mo 100-0annbHON 1IKane OMpeneiseT OLEHKY MO rocy-
napcTtBeHHou mikane u mkaine ESTS, Tabauma 2.

Tabnuia 2 — [Ikama orteHuBanusg

Cymma GanioB Ouenka Ouenka
o 100-6anpHOI 1IKane o mkasie ECTS 10 TOCYJAPCTBEHHOM IIKAJIE
90-100 A OTtnr4HO
80-89 B Xoporo
75-79 C
70-74 b Y 10BAETBOPUTEIIHHO
60-69 E
35-59 2, HeynoBieTBOpUTENBHO
0-34 F

* — ¢ 00s3aTENBHBIM MOBTOPHBIM U3YyUYCHHUCM AUCHUIIINHBI.
4.3 IIpuMep Tekyuiero onpoca Ha J1abopaToOpHbIX 3aHATUAX

Ha npumepe tembl «MoaenupoBaHue AUHAMUYECKUX IPOILIECCOB B CUCTEME
AnyLogicy.
1. KnaccuduuupoBaTh CUCTEMY IO TUIAM 3JIEMEHTOB MO MpU3HAKAM OOIIHOCTH IPO-
1IECCOB U (PU3UYECKON MPUPOJIBI AIEMEHTOB.
2. I1oCTpOUTh CTPYKTYPHYIO CXEMY CUCTEMBI.
3. IlocTpOoUTh NPUHIUIIHATBHYIO CXEMY CHCTEMBI.
4. IloctpouTh PYHKIIMOHATBEHYIO CXEMY CUCTEMBI.
5. CopmynupoBaTh METOAMYECKHUIN MTOAX0] K MOJICIIMPOBAHUIO CUCTEMBI.

S. PEKOMEHAYEMAA JIUTEPATYPA

I Ocnosnasn numepamypa

1. boes, B. Jl. KonuenryansHoe npoexktupoBanue cucrem B AnyLogic u GPSS
World : yuebnoe mocooue / B. JI. boeB. — 3-e uzn. — MockBa : HMnatepHer-
VYuupepcuter Nudopmannonnsix Texuonoruit (MHTYUT), Ai Ilu Ap Menua,
2021. — 542 c. — ISBN 978-5-4497-0858-8. — TekcT : anexktponnbiit // Hudposoit
oOpa3zoBaTeabHbII pecypc IPR SMART : [caitT]. o URL:
https://www.iprbookshop.ru/102016.html

2. Ebpomeena, E. B. IMutaninoHHOE MOJIETUPOBAHUE: OCHOBBI IPAKTUYECKOTO
npumeHeHus: B cpene Anylogic : yueObnoe nmocobue / E. B. Edpomeesa, H. M.
Edpomees. — CapatoB : By3zosckoe oOpazoBanue, 2020. — 120 c. — ISBN 978-5-



https://www.iprbookshop.ru/102016.html
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4487-0586-1. — Texkct : anextponHslil // Ludposoit o6pazoBatenbHbIil pecypc [PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/86701.html

II /lononnumensnan 1umepamypa
3. Jlumanosckas, O. B. UmutanmonHoe moaenupoanue B AnyLogic 7. B 2
gacTsax. Y.l : yuebnoe nocodue / O. B. JIumanoBckas ; nox penakmueit 1. H. O6a6-

koBa. — ExarepunOypr : U3narensctBo Ypansckoro ynusepcureta, 2017. — 152 c.
— ISBN 978-5-7996-2029-5 (u.1), 978-5-7996-1995-4. — TekcT : 3n€KTPOHHBIN //
Hudposoii obpazoBatenbHbii  pecypc [PR - SMART : [caiit]. — URL:

https://www.iprbookshop.ru/106371.html

4. Jlumanosckas, O. B. Umuranmmonnoe moaenupoBanue B AnylLogic 7. B 2
gacTsax. Y.2 : mabopatopusiii ipaktukyM / O. B. JlumanoBckas ; non penakiuei U.
H. O6abkoBa. — EkatepunOypr : U3narenbctBo Ypanbckoro yHuBepcurteta, 2017.
— 104 c. — ISBN 978-5-7996-1996-1 (u.2), 978-5-7996-1995-4. — TekcrT : anek-
TpouHbli // [{udpoBoii obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/106372.html

6 YAEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCIHUITJINHbI

Y4eOHO-MeTOAMYECKHE U31aHKs, paspadoTaHHbie B JloHHTY:

5. Metonuueckue ykazaHusi K MPOBEJACHUIO J1A0OpaTOPHBIX pabOT MO AUCIHUII-
nuHe «MojaenupoBaHue MEXaHUUECKUX CUCTEM» [DIEKTPOHHBIN pecypc] / cocT. B.B.
[TontaBen. — MHomenk: JOHHTY, 2019. — 1 ¢aitn. — Cucremabsie TpeOOBaHHS:
Acrobat Reader. (mocTym uepe3 TUYHBIN KAOMHET CTYICHTA).

6. MeTonnueckue yKa3aHUS K CaMOCTOSITEIbHOM paboTe MO AUCIUILIMHE
«MojaenupoBaHUe MEXaHUUYECKUX CUCTEM» JJI CTYyJEHTOB BceX (opM oOyueHHs Ha-
npaBieHus noarotToBku 15.04.02 «TexHonornueckue MaiimHbl U 000pya0BaHUE) /
cocrt.: cocT. B.B. IlonTasen. [DnekTponnsiii pecypc]. — Jonenk: 'OYBIIO «/loHerr-
KUl HallMOHAJIbHBIM TeXHUYEeCKHil yHuBepcuteT», 2021. — 1 ¢aiin. — CucremHuble
TpeboBanus: Acrobat Reader. (moctyn yepe3 Tu4HBIN KaOUHET CTYJICHTA).

7. Metoanueckne yKa3aHWs K BBINOJHEHUIO WHIWBUIYAJIbHOTO 33aJaHUA IO
mucuurinae «MoJienupoBaHe MEXaHUYECKUX CUCTEM» JUIsl CTYJEHTOB Bcex (popm
oOyueHnus Hamnpabiienus noarotoBku 15.04.02 «TexHonoruueckrue MamuHbl U 000-
pyaoBanue» / cocT.: cocT. B.B. Ilonrasen. [Daexktporusiii pecypc]. — Honenk: I'O-
VYBIIO «/lonenkuii HalMOHATBHBINA TEXHUYECKUN yHHBepcuTeT», 2021. — 1 daitn. —
Cuctemusbie TpeboBanusi: Acrobat Reader. (moctyn yepe3 nTu4HbIN KaOMHET CTYJIECH-
Ta).

DJIeKTPOHHO-UH(POPMALIMOHHBIE PeCYPCHI
ObC JJOHHTY - http://donntu.ru/library
9BC IPR SMART - http://www.iprbookshop.ru



https://www.iprbookshop.ru/86701.html
https://www.iprbookshop.ru/106371.html
https://www.iprbookshop.ru/106372.html
http://donntu.ru/library
http://www.iprbookshop.ru/
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7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JTUCHUIIJIMHbI

7.1 JleKUMOHHBIE 3AHATHA:

yueOHas ayautopust Ne 6.202a yyeOHBIN KOpIyC 6 AJig MPOBEICHUS 3aHSATUN
JEKIIMOHHOTO TUMa: (MyJbTUMEANITHOE 000pyIoBaHue: HOYTOYK OnepaloHHas CUC-
tema Microsoft Windows XP Libreoffice 5.3.4.(2017), mpoextop m/men .EPSON-X5
XGA 2200 Ansi, 5kpaH; yueOHO-HATJISIIHBIE TOCOOUS: CTEH/IbI, CTICIIMAIM3UPOBAHHAS
MeOellb: TOCKa ayJuTOpHAsl, apThL. ).

7.2 JTabopaTopHbIe padoThI:

yueOHas ayautopus Ne6.211 yueOHbIN Kopnyc 6 1l mpoBeleHHs JabopaTop-
HBIX 3aHITUH, TPYMIOBBIX M UHANBUIYATLHBIX KOHCYIbTAIINN, TEKYIIIETO KOHTPOJIS U
MPOMEXKYTOYHON aTTecTanuu: (MylbTUMEIUHOE 00opyaoBaHue: HOYTOYyK, Onepa-
uuonHas cuctema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017), mynbTume-
nuiHbIl npoekTop, 3kpad; 7 11K — IntelCore 2Duo E8200 2.66/2Gb/320Gb/MonuTOp
22", Onepaunonnas cucteMa Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017),
arduino (JIuienzust GNU LGPL v2.1), GPSS World Student (JIuuen3us GNU LGPL
v3), Pascal ABC.NET (Jluuensuss GNU LGPL v3), T-FLEX72 (JIunen3usGNU
LGPL v3), AnyLogic (JIuuensuss GNU LGPL v3), Smath Studio (JIuuenzus GNU
LGPL v3), V-Rep (JIuuenzuss GNU LGPL v3), SciLab (JIunensusGNU LGPL v2),
LibroOffice 4.3.0 (JIuuenszus GNU LGPL v3), Ultimaker Cura (JIunensus GNU
LGPL v3), MozillaFirefox (nmuuen3zuss MPL2.0), Manjari 17 (JIuuenszuss GNU LGPL
v3); cneuuanu3upoBaHHas MeOenb: J0CKa ayJuTOpHAas, MapThl, IJIAHIIETH C WILIIO-
CTPaTUBHBIMU MaTEpPHATAMH ).

7.3 CamocTosiTe/ibHas padoTra:

[TomerneHust 1y1si caMOCTOSATENbHON pabOThl ¢ BOBMOKHOCTBIO MOJKIIOUECHUS K
cetu "HMHTepHer" u oOecreyeHUEM JAOCTyNa B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO0 Cpely OpraHu3alliMi: YUTAJIbHBIE 3aibl, yuyeOHble Kopmyca 2, 3
(KoMmrmiproTepHasi TeXHHKa C BO3MOKHOCTBIO TMOJKIIOUEeHHS K cetu «WHTepHer» u
o0OecrieueHUeM J0CTyla B 3JIEKTPOHHYIO HH(GOPMAIIMOHHO-00pPA30BATEIIbHYIO CPEy
(BNOC NOHHTY) u anexrponno-o6ubnuoreunyto cucremy (3bC IPRbooks), a Takxke
BO3MOKHOCTBIO UHJIMBUAYaIbHOTO HEOTPAaHUYEHHOTr0 JocTyna obyuaromuxcs B 9bC
u DUOC nocpenctsoM Wi-Fi ¢ nepcoHanbHbIX MOOMIBHBIX ycTpoicTB. OC- Micro-
soft Windows 7, OpenOffice 2.0.3 — o6miectBennas aunen3uss MPL 2.0, Grub loader
for ALT Linux - munen3uss GNU LGPL v3, Mozilla Firefox - nmunensus MPL2.0,
Moodle (Modular Object-Oriented Dynamic Learning Environment) - nuieH3us
GNU GPL).
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