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PABOYAS ITIPOTPAMMA YYEBHOM JUCHUIIJIAHBI

OIl. 12 MOAEJIUPOBAHHUE TEXHOJIOI'MYECKHUX MPOLECCOB
o01menpogeccHOHAIBHOIO IIUKJIA

o0pa3oBaTe/IbHOM MPOrPaMMbI
cpeaHero npogecCHOHAJIBHOT0 00Pa30BaHUSA

no cnenuagabHocTu 15.02.14 OcHaleHue cpeacTBaMi AaBTOMATU3ALUH
TEXHOJIOTHYECKHUX NMPOIeCCOB U MPOU3BOJCTB B MPOMbIILIEHHOCTH

Yamaesck, 2024



OJOBPEHO CocraBneHa Ha OCHOBe (heaepaabHOTO

[IpenmerHou (UMKIIOBOI) rOCyIapCTBEHHOTO 00pa30BaTEILHOTO

KOMHUCCHEH  aBTOMAaTH3alud  H crangapra CIIO 1o  cnenuanbHOCTH:

MH(POPMAIIMOHHBIX TEXHOJIOT U 15.02.14 OcHaiuenue cpencTBamMu

[Ipencenarens ITLHK aBTOMAaTHU3alUU TEXHOJOTUYECKUX
M.IO. TonmaueBa MPOLECCOB u MIPOU3BOJICTB

[IpoTtokon Ne 7 ot 28. 02. 2024 r. IPOMBILITIEHHOCTH

CocraButenu: TonmaueBa M.1O., npenogaBarens [BIIOY «UXTT»
JKCNepThI:

Buyrpennss skcneprusa:

Texunueckas sxcnieptusa: banyn J[.[l. - npenogasatens [BIIOY «UXTT»

ConepxarenbHas skcneptusa: [Iuracoa A.B.., npenonaBatens [ BIIOY «UXTT»

Paboyas mporpamMma yueOHO#M TUCHUIUTMHBEI MOIETMPOBaHUE TEXHOJOTUUECKHUX MPOIIECCOB
paspaboTtaHa Ha ocHOBe DefepanbHOTO rocy1apcTBEHHOTO0 00pa30BaTEIbHOIO CTaHIapTa CPEIHETO
npoheCCHOHANIBHOTO 00pa30BaHUsI IO CIEIUATBLHOCTH: 15.02.14 OcHaienue cpeacTBaMu
aBTOMATHU3aIMM TEXHOJOTMYECKUX MPOLIECCOB U MPOM3BOJACTB (IO OTpPAcCisiM), YTBEPKIACHHOIO
npukazoM MunHcTepcTBa oOpazoBanust U Hayku P® ot 09.12.2016 N 1580, paboyero yueOHOTO
IJIaHA [0 CHeUaIbHOCTH, MPUMEPHON OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMmbl.

CogepxaHue  OporpaMMbl  pealu3yercs B IPOLECCe  OCBOCHUA  CTYyACHTaMHU
obpasoBarenbHoi mporpamMmmbl CIIO mo cnemumanpHOocTH: 15.02.14 OcHameHue cpeacTBaMu
aBTOMATHU3AIMH TEXHOJIOTMYECKUX MPOIIECCOB U MPOU3BOACTB B IPOMBIIUICHHOCTH.
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOM
ANCHUIIVINHBI OI1.12MoaenupoBaHue TEXHOJIOTMYECKUX MPOLECCOB

1.1. MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTe/IbHOH NPOIrpaMMbI:

yueOHas mucturimHa OIl.12 MopaenupoBaHue TEXHOJIOTHYECKUX IMPOIECCOB,
oOmienpodeccuoHaTbHOMY Y4eOHOMY IIMKIY 0O0pa30BaTeNbHOW MPOrpPaMMBbI

CIICIHUAJIbHOCTH.

OTHOCHUTCS K
CIIO 1o

1.2. He.]'lb U INIAHUPYEMBIE PE3yJabTAaThbl 0CBOCHUSA NUCHUIIIMHBIC

Kon IIK, Ymenus 3Hanun

OK
OK 01. - HCII0JIb30BaTh OCHOBHBIE - OCHOB MAaTE€MaTH4YEeCKOTO MOJIEIUPOBAHUS
IQIE 291 THCIICHHBIC MCTOBI PCLICHHA IIPpU  NPOEKTUPOBAHUU  TEXHOJIOTUYECKUX
a4 MaTEMaTHICCKHX 337124, IPOLIECCOB  MEXaHOOOPabOTKH M COOPKHU

- pa3pabaTbIBaTh
a.]'Il"OpI/ITMI)I 158 HpOFpaMMBI JJIA
pemeHI/m BBIYHCIIMTEIIBHBIX 3a1a4,
y‘II/ITBIBaf{ HCO6XOHI/IMYIO TOYHOCTH
MOJTy4aeMOTO Pe3yJIbTara;

- IOI0MpPaTh
AHATUTUYECKHE METOBI
HCCIEI0BAHNSI MAaTEMAaTHUSCKUX
MOJICIICH;

- ICHOJIL30BATh YUCJICHHEIC
METOIbI UCCIIENOBAHUS
MaTeMaTHYECKUX MoJeneH

W3AENI MAIIUHOCTPOCHHUS;
- METOJUKH Pa3pabOTKH TEeOMETPHYECKUX
MOJIEJIe neTajeii U COOPOYHBIX E€IMHHI] Ha
OCHOBE YepTEXKa,;
- OCHOBHBIC  IPUHIIUIIBI

MaTeMaTUYEeCKUX MoJeneH; -

MOCTPOCHUS
OCHOBHEIE

THUIIBI MATEMATHYECKUX MOENEH.

- METOJUKHU pacuéra mapaMeTpoB

TEXHOJIOTHYECKUX TPOIECCOB C IOMOIIBIO

MoOJIeJIel TMCKPETHON MaTeMaTUKH;

- mopsaka cOopa W aHAIM3a HCXOJHBIX

WH()OPMAITMOHHBIX JAHHBIX




2. CTPYKTYPA ¥ COJIEP KAHUE YUEBHOM TUCIUATLIMHBI

2.1. O0beM yueOHOM AMCHMIIMHBI M BUAbI Y4eOHO0#l padoThl

Bun yueOHoi#i padoThl O0bem yacoB

O0bem o0pa3oBaTeIbHOI POrpaMMbl 86

B TOM YHCIJIC:

TeopeTudecKoe oOyueHne 4
MPAKTUIECKHUE 3aHATH 6
CamocrosiTesibHasi padoTa 68

IIpomexyTounas arrecTanus 8




TemaTH4eckuii IJIaH U coaepiKxanue y'{eﬁnoifl JAUCHHUIIIMHBI

2.2. TemaTnueckuii IJIaH U coiep:kanue yueOHoi qucuuminnbl «OI1.12 MoaeanpoBanne TEXHOJIOTHYECKHX IPOLECCOBY

HaumenoBanue CoaepikaHue yueOHOIr0o MaTepuaJa, JJabopaTopHble M NPpaKTH4YecKne padoThl, camocTosTeqbHasi | O0bem B Koawi
pa3iesioB U TeM padora o0y4aromuxcs, KypcoBas padot (IpoeKr) yacax | KOMIIeTeH
U,
¢popmupo
BaHHIO
KOTOPBIX
crnocoocr
ByeT
3JIeMEeHT
nporpam
MbI
1 2 3
Pa3nen 1. OcHOBBI MOJI€JIUPOBAHMSI 26
Temal.1 OcnoBHble | Codeporcanue yuedHo20 mamepuana 1
MOHATHUS 1 | Ponb MogenupoBaHus B HayKe U TEXHUKE.
MO/IeJINPOBAHUS IpH
NPOEKTHPOBAHHH
TEXHOJOTHYECKHUX
MPOIIEeCCOB
MeXaH000pPadoTKH 1
cOOpKHU H3eTuii
MAIIMHOCTPOCHHUSA
Tema 1.2 llpunumnst | Codepircanue yuedono2o mamepuana 1
MOCTPOCHHUSI MoJleJIe 1 | Ipunuune! noctpoenust Mojenen . AieKkBaTHOCTh Mojienen. Gopmanuzaius 1 MoAeIUpOBaHUE.
Krnaccudukanus moaeneit
Ilpumepnas memamuka camocmoamenvHoil paGomsl 00yUaAOWUXCA 24

HSa_ru/IclaHllge pedepata Ha Temy: «Cucrema MVS (ModelVisionStudium)», «Cuctema AnyLogIC »,
«Slmulink »
O0xacTe MOJIETMPOBaHKs MeCTo 3a/1a4 MPOEKTUPOBAHMUS TEXHOJIOIMYECKHX TIPOLIECCOB B
TEXHOJIOIMYECKOU MOArOTOBKE MAIIMHOCTPOUTENBHOIO MPOU3BOACTBA. [IoHATHS MaTeMaTHIeCKON
MOJENU ¥ MOACTUPOBAHNUS, IPUMEPHI MOJIeIeH B apuMETHKE IEeNbIX Ynced. MaTemMaTH4ecKue MOIeH
UICHTU(PHUKAIIIN 0OBEKTOB, X UCIIOJIH30BAHKE B 33[]a4aX MPOEKTUPOBAHUS TEXHOIOTHUECKUX
MPOLIECCOB.

ancanue pedepara Ha Temy: «VcTopus pa3BUTHSI KOMIIBIOTEPHOTO MOIETUPOBaHUIN PO
KOMITBIOTEPHOTO MOJICTTUPOBAHUS B MO MTPO(HeCcCHOHATBLHOM AesITENEHOCTI




Paznen 2. MareMaTHYeCKOE MOJACJITUPOBAHUEC

26

Tema 2.1 OcHOBBI
MATEMATHYECKOI0
MO/1eJTUPOBAHUSA

Cooepotcanue yueonozo mamepuana

Bpenenue B MaTemaTnieckoe MOACIIUPOBAHUC

1
2 | Meronb! uccnenoBanus Moaenen. YucieHHblEe METOAbI

Tema 2.2
Pa3nooOpa3sue
MojeJei

Cooepotcanue yueonozo mamepuana

1 | OnTUMU3aLMOHHbBIE, CTPYKTYPHbIE, TEOMETPUUECKHUE U I'Pa(PUUECKUE MOJEIIN
— ['eonHpopmManoHHbIe, TAOMUYHBIC U HHPOPMAITHOHHBIEC MOICITH

Hpaxmuuecxue 3AHAMUA- He npe@ycmompeuo

Ilpumepnaa memamuka camocmoamenvHoil padbomul 00yUaAIOUUXCA

Pemenne nauBHyansHbIX 3a1a4 B Excel, Tloctpoenue crpykTypHbix Moneneit, [Toctpoenue
rpaduueckux mozeneit B Komnac 3]

Ontumu3anMoHHOe Mo ienupoBanue B Excel

CrpykTypHOE MOJIeTMpOBaHUE HA MTPUMEpe NOCTpoeHus rpadon

I'eomeTrpuueckoe u rpadguaeckoe moaenupoBanre B Kommac 3 /1

Moaenuposanue B cpeae Simulink

24

Pasznen 3. MoaeampoBaHue cucTteM

26

Tema 3.1
MopaenupoBanmne
CJIOJKHBIX CHCTEM

Coodepicanue yueonozo mamepuana

Ilpaxkmuueckue 3anamus

1| MonenupoBaHue CITydalHBIX YUCEI

2 HHaHI/IpOBaHI/Ie MallWHHBIX 3KCIIEPUMECHTOB

3 MO,[[CJ'II/IpOBaHI/IC CUCTEMBI MaCCOBOI'O 06CJ'Iy>KI/IBaHI/I$I C OJHUM YCTpOﬁCTBOM O6CJ'Iy>KI/IBaHI/I$I

Ilpumepnas memamuka camocmoamenbHoil padbomul 00yUaAOUUXCA

20

MOI[GJ'II/IpOBaHI/IC CJIOXKHBIX CUCTEM

NmuramuonHoe MOACIIUPOBAHUC

Mojenu Ha OCHOBE KJIETOUHBIX dBTOMATOB, MOJACIMPOBAHHUEC CTOXACTUYCCKUX IIPOLICCCOB,
MOACINPOBAHUEC CUCTEM MAaCCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

MOI[eJ'II/IpOBaHI/IC CHUCTCMBI YIIPpABJICHUSA 3allaCaMu

MOI[eJ'II/IpOBaHI/IC CUCTEM MaCCOBOI'0O 06CJ'Iy>KI/IBaHI/I$I

CamocrositesibHas padora

68

HTorossblii KOHTPOIbL B opMe IK3aMeHA (KOHCYJIbTAIUSA)

6+2

Bcero:

86




3. YCJI0OBUS PEAJIM3ALIMU ITPOTI'PAMMBI TN CHUITJINHBI

3.1. TpedoBaHUsI K MUHHUMAJbHOMY MaTepHAJIbHO-TeXHHYECKOMY 00ecrie4eHH 0
Peanuzanus mporpaMMbl IUCHHUIIIMHBI TpeOyeT HaIM4Ks yueOHoro kabunera«upopmaTH3amms
npodecCHOHABHOM I TEITBHOCTH.

Ob6opynoBanue yueOHOTO KaOMHETA:

1. PaGouee mecto npenoaasatens 1; paboune mecrta g oOyqatomuxcst 10-15;

2. KowmruiekT muakaToB (CTeHA0B) Uit 0pOpMIICHHUS KaOMHETa;

3. Kommuekr MeTonuYecKkux peKOMEeHIalwii; Yd4eOHble HarJgHbBIE MOCOOUs W
MPE3CHTAMN [0 JUCHMIUIMHE (IWCKH, TUIaKaThl, CJIaWael, AuaduiabMbl); 3amaHust IS
MPaKTUYECKUX M CaMOCTOATENbHBIX pabOT, METOAMYECKHE YKa3aHMs IO HMX BBIIOJHEHUIO U
00pa3libl BBINOJHEHHBIX padoT; YueOHO-MeToAuYecKas JIUTeparypa; OJIEKTPOHHbIE Y4eOHUKH;
VY4eOHble (MIBMBI [0 HEKOTOPHIM pa3zesiaM AUCHUUIUIMHBIL. TeXHUYeCKHe CpeacTBa OOydeHHS:
JleMOHCTpalMOHHBIA (MyJIbTUMEAUWHBIN) KOMIUIEKC; ABTOMAaTH3UPOBAaHHOE pabouee MECTO Y
obyuarorerocst  10-15; Kommiekr cereBoro oOopynoBaHus;KoMruiekT o000pymoBaHus Jist
MOAKIIIOUEHUs K ceTH Internet

[TakeTsl MPUKIIAIHBIX TPOPECCHOHATBHBIX ITPOTPaMM
1. Omnepannonnas cucrema WindowsXP/7.
2. GPSS World (Bepcus Student Version 4.3.5). Cucrema HMHTAI[HOHHOTO
MOJETUPOBAHUSI.
3. Arena (Bepcus 9.0). Cucrema MMHUTAITMOHHOTO MOJICTMPOBAHMUS, SI3BIK TpaduuecKkoro
OTIMCaHUs MPoIIecCcoB u3 O6J0KOB Arena.
MS Excel. Pegaktop 31eKTpOHHBIX TaOJIHII
Kommnac 3-D. Cucrema TpexmMepHOTo MOJICTUPOBAHUS
Cucrema moaenupoBanus Simulink.

N o ok

Marpuunas taboparopust Matlab.

3.2. UndopmannonHoe obecriedeHUe peaau3anuy mNporpamMmmbl

Jlnst peanuzanyy MporpaMMbl OMOIMOTEUHBbINH (OHA 00pa30BaTEbHONW OpraHU3AlMH JI0JDKEH
MMETh IICYaTHBIE W/WIU DJJIEKTPOHHBIE oOOpa3oBaTeiabHble M HHGOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIYEMBIX JIJIsl HCTIOJIB30BaHUS B 00pa30BaTEIbHOM IMPOIECcCe

3.2.1. IleuaTHble U3TAHUS"

1. be3bsasbiunbiii B.®. OcHOBBI TEXHOJIOTMH MAIIMHOCTPOEeHUS. — M.: HHOBallMOHHOE
MamuHocTpoeHue, 2016 — 568 c: ui.

3.2.2. JlonoJIHUTEIbHASA JINTEpaTypa

Kapnynun B. I'.KomnbrorepHoe MoenpoBaHue MIIOCKUX (pepM U paM B IPOrpaMMHOM
komiuiekce JIMPA-CAIIP : yueGHO-MeTo1MUecKOE MOCOOHE TIO BBINMOJIHEHUIO pAacueTHO-
rpaduueckux padot dupexr-Meaua « 2017 « 127 c.

13a 06pasoBaTebHON OpraHM3aIMen OCTAETCS MPABO BHIOPATH OIHO U3 M3JaHHi B KAYECTBE OCHOBHOTO MIIH
JIOTIOJTHUTH CITMCOK HOBBIM M3AaHueM no cornacoBannio ¢ @YMO CIIO no ykpymHEHHOH Tpytire npodeccuii
(cnenmansHOCTE).


http://www.knigafund.ru/authors/46629
http://www.knigafund.ru/authors/46629
http://www.knigafund.ru/books/208090
http://www.knigafund.ru/books/208090

boes B. JI.KonnenryansHoe npoektupoBanue cucteM B AnyLogic u GPSS World. -M.
Hanmonaneusiii Otkpeiteiii YauBepcuter «MHTYUT» « 2016.- « 543 c.

4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOI

JUCIHHUIIVIMHBI

Pesynbratel 00ydeHus

Kpurepun onenku

@OpMBI U METOBI
OILIEHKU

- HCIOJIb30BaTh OCHOBHBIC
YUCJICHHBIC METOIbI PEIICHUS
3a/1a4 10 MOJIETTUPOBAHUIO
TEXHOJIOTHYCCKUX MPOIECCOB
MeXaHOO0OpaOOTKH U COOPKU
U3JEIUN MAalIMHOCTPOEHUS ;

- pa3pabaTbIBaTh
QITOPUTMBI U TIPOTPAMMBI JIJIsI
peIIeHuUsT BBIYUCIUTEIBHBIX
3a/1a4, yYUThIBas
HE00X0IMMYI0 TOYHOCTh
MOJTy4aeMOTO Pe3yJbTaTa;

- moadupaTh
AHATMTHYECKHE METOIbI
HCCIIEI0BAHUS
MaTeMaTUYEeCKHUX MOJIEIICH;

- HCIIOJIL30BaTh YNCICHHBIE
METOIbI HCCIICTOBAHMS
MaTeMaTHYECKUX MOJIEIeH

- OCHOB MAaTeMaTH4YEeCKOTO

MOJCIUPOBAHUSA
IIPOCKTUPOBAHUU
TEXHOJIOTUYCCKUX  IIPOLECCOB

npu

MexaHOOOpaOboTKu u CcOOpKHU
U3JIeTUI MalTUHOCTPOCHUS;

- METOJIUKU pa3paboTKu
reOMETPUUECKUX Mozenei
neraneil u COOPOUYHBIX EAMHMIL
Ha OCHOBE YepTEkKa;

- OCHOBHBIE  TPUHIUIIBI
MOCTPOCHUSI MaTeMaTHYECKUX
Mojeneu; -
MaTeMaTHYEeCKUX MOJICTIEH.

- METOJIUKH pacuéra
MapamMeTpoB TEXHOJIOTHUYECKUX

OCHOBHBIC THIIBI

IIPOLIECCOB c IIOMOIIBIO
MoJenein JUCKPETHOU
MAaTE€MAaTHUKU;

- HopsaAKa cGopa 1 aHaJIn3a
HCXOAHBIX I/IH(I)OpMaI_II/IOHHBIX
JaHHBIX

- UCIIOJIB30BAaTh OCHOBHBIC YHCJICHHBIC
METO/Ibl TEXHOJIOTHUECKHX MTPOIIECCOB
MeXaHO0OpabOTKHN U COOPKH U3IEITHA

MAalrHOCTPOCHUSA

OCHOB MaTeMaTHYCCKOTO

MOJEJIIMPOBAHUS IIPU MPOEKTUPOBAHUN
TEXHOJIOTHYECKUX IIPOLIECCOB

MexaHo0OpaboTKH U COOPKH H3AETUN

MalTuHOCTPOCHUS,

- METOIUKU pa3paboTku
FeOMETPUUYECKUX MOJENeN AeTaneil u
COOpOYHBIX  €IWHHUIl HAa  OCHOBE
4epTeKa;

- OCHOBHBLIC ITPUHIHUIIBI IOCTPOCHUS

MaTEMATHYECKUX MOJIeJIeH; -
OCHOBHBIE THIIBI MaTEMATHYECKHUX
MOJEIIEN.

- METOJWKH pacyéra napaMeTpoB

TEXHOJIOTHYECKUX MIPOIIECCOB c
MOMOIIBID  MOJEJIE  JAUCKPETHOU
MaTEMAaTHUKH,

3HaHHE YHCIEHHBIX METOJIOB PEIICHUS
NPUKJIaTHBIX 33]1a4, 0COOEHHOCTEN
MPUMEHEHUS CUCTEMHBIX
IPOTrPaMMHBIX ITPOAYKTOB
YMmeHuepaborath ¢ makeTaMu
MPUKIATHBIX TPOTPaMM
npoheccuoHaNbHOI HaMPaBIEHHOCTH

DKCnepTHOE
HaOIIoICHHE 32
BBITIOJTHEHHEM
MIPAKTHICCKUX
pabot

Ouenka
pe3yabTaTOB
MIPAKTHICCKUX
paboT Ha yMEHUE
UCII0JIb30BATh
pa3IYHbIC
CUCTEMBI
MOICITUPOBAHUS
Ouenka
pe3yabTaTOB
MIPOMEKYTOUYHOMN
KOHTPOJIBHOM

paboTHl U UTOTOBOTO
nuddepeHInpoBaHH

0To 3a4eTra
TectupoBanue



http://www.knigafund.ru/authors/34915
http://www.knigafund.ru/authors/34915
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