MUHHUCTEPCTBO HAYKH U BBICLIEr0 00pa3oBanusi PO
) . o o Dopma
VIbsiHOBCKUM rocyaapCTBEHHbIM YHUBEPCUTET
@ - Pabouas nporpamma HUP (ITpoun3BoncTBeHHAS MPAKTHKA) 2023
o . YTBEPXIEHO
CHUEN coBeTa (haKyabTeTa MATEMaTHKU
X (Anoorman S THPOPMALIMOHHBIX TEXHOJIOT Ui
W ABMALIAG, | mas_2023 ., mpoToKo Ned/23
4 / Boikos ML.A.
! «16» mas 2023 .
MMPOI'PAMMA IMPAKTUKH
IMpakTHKa: HAYYHO-UCCIIEAOBATEJIbCKAS PABOTA (ITPOU3BOACTBAEHHAS
[IPAKTHKA)
Crioco6 u hopma CranmoHapHo,
HIPOBEIICHUA HETIPEPLIBHO
®dakynbTeT Marematuku, HHOOPMAIIMOHHBIX ¥ aBUAIIIOHHBIX TEXHOJIOTHI
Kadenpa: MareMaTuyeckoe MOACIUPOBAHNE TEXHUUECKUX CUCTEM
Kype 5

CrenmanpHOCTh (Hanpasienue) 15.03.04 ABTomaTu3anusi TEXHOJIOTHIECKHUX TTPOIIECCOB
Y TIPOM3BOJICTB
HanpasiieHHOCTS (TipodIib/crienuani3anys): «ABTOMAaTH3UPOBAHHOE YIIPABJICHUE KU3HCHHBIM
IIUKIIOM TTPOJTYKITHI
dopma 00ydeHHs: OYHasl, 3a04Has

Jlata BBeneHus B yueOHbIH mpotiecc Yal'V: «1» cenrabps 2023r.

[Iporpamma akTyanu3upoBaHa Ha 3acefaHuu Kadeapsl: mporokon Nel0/22 ot 27.06.2023r.
[Tporpamma akTyanu3upoBaHa Ha 3aceAaHnU Kadeapsl: TpoToKoI No ot_20 T.
ITporpammMa akTyanu3upoBaHa Ha 3aceAaHuu Kadeapsl: IpoToKo Ne ot 20_r.

CaezieHus 0 pa3paboTynKax:

®UO A66peBnarypa Kadeapsl V‘IeH;:Ia;LeeneHB,
Tucmerynun AnsOepT PactemoBry MMTC K.1.H., 1o11eHT
COI''TACOBAHO

3aBeAyrONIHi BhITycKaromen kadeapoi
MaTeMaTH4YeCKOr0 MOJICTUPOBAHUS
__. BEXHHUYECKUX CHCTEM

)
Q/ /Caunukos N.A./

Hﬁdnqu QUO
«16» mas 2023r.




MunnCcTepCTBO HAyKHU U BEICIIET0 0Opa3oBanus PO

o o Dopma
VIbsIHOBCKHUI rocy1apCTBEHHBIN YHUBEPCUTET

@ - PaGouas nporpamma HUP (ITpon3BoACTBEHHAs IPAKTHKA) 2023

1. HEJIX U 3ATAYHN HAY‘IHO-I/ICCJI]%I[OBATE.JII)CKOI‘/JI PABOTbI
(ITPOU3BOACTBEHHOMU IMTPAKTHUKHN)

Ileny Hayuno-uccnenosarenbckoit padbotsl (HUP) (ITpon3BoacTBEHHON IPAKTUKH): AaTh
NpeACTaBIeHus OO0 OCHOBHBIX 3ajjadyaXx M METOAAaxX IPOBEIACHUS CaMOCTOSTEIbHOH U
KOJUIEKTUBHOM HAy4YHO-HCCIIEOBATENLCKONH PadOThl, COPMUPOBATH HABBIKM IUIAHUPOBAHUS U
opranmsaimn  HUP wa ocHoBe ¢opmupoBaHue U pa3BUTHE TPAKTHUYECKUX HABBIKOB U
KOMIIETEHIIMM B o00slacTH Mpo(decCHOHANbHON HAy4YHO-HUCCIIEeI0BATEIbCKONW J1eATEIbHOCTH,
OCYIIECTBIISTh Pa3BUTHE U 3aKPEIUICHHE TEOPETUYECKUX 3HAHUH, MOMYyYaeMbIX MPH WU3YUYCHHH
OCHOBHBIX JUCIMILIUH.

OcHoBHOW  3a0auen  HayuHo-uccienoBarenbckoi — pabotsl  (IIpomsBoacTBeHHON
NpPaKTUKKU) sBISETCS (OPMHUPOBAHME y MArdMCTPAaHTOB HABBIKOB HAy4YHOTO  IIOMCKA,
CUCTeMAaTH3alluM, IpEeABAPUTENIbHON 00paboTku M aHanusza wuHopmanuu mo Teme HUP,
HAaBBIKOB BBIOOpA METOJIOB pPEIICHHs 3a/ad, MPaKTUYeCKOe O3HAKOMJICHHE C COBPEMEHHOMU
METOJI0JIOTHEN OpraHHU3aIH UCCIIeI0BaHUs B 001aCTH aBUACTPOCHUSI.

2. MECTO HAYYHO-UCCJIEJOBATEJbCKOM PABOTHI (ITPOU3BOJICTBEHHOM
INPAKTHUKH) B CTPYKTYPE OIIOII

Monyne «HayuHo-uccnenoBatenbckas padora (IIpousBoacTBeHHas MpaKTUKA)» BXOIUT B
ook «IIpaktuka» (b2) OcnoBHoii [Ipodeccronanbroit O6paszoBarenpHOl [IporpamMmmer 1 ®I'OC
BO no nanpapnenuto moarotoBku 15.03.04 ABromaru3zanus TEXHOJOTHMUYECKHUX ITPOIIECCOB M
MIPOU3BOJICTB (baxaraspuam).

Hayuno-uccnenoBarensckass pabdora (IlpousBoimcTBeHHass mpakThka) Oasupyercs Ha
BXOJIHBIX 3HAHUSX, YMEHUSX, HABbIKAX M KOMIIETEHIUSX CTYACHTA, IOJYYEHHBIX UM TpPHU
M3y4YEHUN TMPEANMIECTBYIOMMX YUeOHBIX IUCUUIUINH, yKa3aHHbIX B [IpwiioxeHuun K JaHHOMN
paboueii mporpamme (B GoHAAX OLEHOUHBIX cpeacTB — qanee ®OC, myHKT 1).

Pesynbratel Hayuno-uccnenosarenbckoil padotsl (IIpon3BoacTBEHHON NMpakTUKu) OynyT
HEOoOXOMUMBI ISl JaibHEHIero mpoiecca oOyuyeHHUs B paMKax MOITAmHOTO (HopMHUpOBaHHS
KOMITETEHIMI MpU M3YYEHUHU Mocleayromux aucuuiuivH (ykazanel B @OC, nyHkT 1), a Takxke
JUTSL IPOXOKICHHUS IPEATUTIIOMHOM MPAKTUKU U TOCYJapPCTBEHHOM UTOTOBO aTTeCTAIIHH.

3.IMIEPEYEHbDb IIJTAHUPYEMBIX PE3YJIbTATOB OB YUEHUS TP
BBINTOJTHEHVH HAYYHO-UCCJIEJOBATEJIBCKOM PABOTHI
(IMPOU3BOJCTBEHHON NPAKTUKHW), COOTHECEHHBIX C ILTAHUPYEMBIMHA
PE3YJIBbTATAMM OCBOEHMUS OIIOII BO

Wupiekc n HamMeHOBaHUe [TepeveHb MIaHUPYEMBIX PE3YIIBTATOB MPOXOKICHUS PAKTHKH,
peann3yeMoii KOMIETSHIINT COOTHECEHHBIX C MHIUKATOPAMHU JOCTHKEHHSI KOMIIETECHITHHA
MHJIEKC | HAaIMEHOBaHHE 3HaTb Ymetb Brnaners
VYK-1 | Cnocoben ocymectBisith | TpeboBanus K cobupartpb u HaBBbIKAMH
MOUCK, KPUTUICCKHUN HCXO/IHBIM aHaIM3UPOBATh BBITTOJTHEHUS padoT TI0
aHAJIU3 ¥ CUHTE3 UH(POPMAIIMOHHBIM UCXO/THbIE pacuery u
MH(OPMAIIH, TPUMEHATH | AAHHBIM JIIs UH(POPMAIMOHHBIE MPOEKTUPOBAHUIO
CUCTEMHBIN OOAXOMd OIS MMPOCKTUPOBAHUA JaHHBIC TJIA mpoucccoB
PEILeHHS TOCTABICHHBIX | TEXHOIOTHYECKUX MIPOEKTUPOBAHUS M3TOTOBJICHUS
3ana4 IIPOLIECCOB TEXHOJIOTUYECKUX NPOAYKIIUH U
U3TOTOBJICHUS MIPOLIECCOB yKa3aHHbIX CPEACTB U
MPOAYKINH, CPEICTB U W3TOTOBJICHUS CHCTEM C




YK-2

CriocobeH omnpenensith
KpYT 3a/1a4 B paMKax
IIOCTABJICHHOW LIEIH U
BBIOMPATH ONTUMAIIEHBIC
CHOCOOBI UX PELICHHUS,
UCXO4 U3
JNEUCTBYIOIINX
MIPABOBBIX HOPM,
HMEIOIINXCS PECYPCOB U
OrpaHUYECHUM

IIOCTaHOBKE LieJIeH
poeKTa (Iporpammsl),
€ro 3aJa4 IpY 3aJaHHbIX
KPUTEPHUSX, LIETEBBIX
yHKIMAX,
OTrpaHUYEHUSX, K
pa3paboTKe CTPYKTYpHI
€ro B3aHMOCBSI3CH,
OIIPENIEIICHUIO
IPUOPUTETOB PELICHUS
3aJa4 ¢ y4EeTOM
IIPABOBBIX U
HPABCTBEHHBIX aCIIEKTOB
podeCCHOHATTLHON
JEATEIIBHOCTH, K
pa3paboTKe IPOEKTOB
U3JIEIIUN C y4ETOM
TEXHOJIOTUYECKHUX,
KOHCTPYKTOPCKHX,
AKCIUTYaTalliOHHBIX,
ACTETUYECKUX,
HKOHOMUYECKUX U
YIIPaBJIEHYECKUX
apaMeTpoB, K
pa3paboTKe MPOEKTOB
MOJIEpHU3ALIUN
JIENCTBYIOIIHX
IIPOU3BOJICTB, CO3JaHUH
HOBBIX, K pa3pa0oTke
CPEJICTB ¥ CUCTEM
aBTOMaTHU3allMH,
KOHTPOJIsI, TUarHOCTHKH,

1esen npoekTa
(mporpammsl), ero 3aaa4y
U 3a/1aHHBIX
KPHUTEPHSIX, LIETEBBIX
GyHKIIAX,
OTpaHUYCHUSIX,
pa3paboTKy CTPYKTYpPbI
npoekTa (Imporpammsl),
ero 3ajad,
B3aMMOCBSI3CH,
oTpeieNieHne
PUOPUTETOB PEIICHUS
3a/1a4 ¢ y4eToM
IPaBOBBIX U
HPABCTBEHHBIX aCIIEKTOB
npohecCHOHATTLHOM
NESITENbHOCTH,
pa3paboTKy MPOEKTOB
U3JIEIIUHN C y4ETOM
TEXHOJIOTUYECKUX,
KOHCTPYKTOPCKHUX,
JKCIUTyaTallMOHHBIX,
ICTETUYECKHUX,
HKOHOMHYECKUX U
YIIPaBICHYECKUX
rapamMeTpoB, pa3padoTKy
IIPOEKTOB MOJIEPHU3ALIUU
JENCTBYIOIINX
IIPOU3BOJICTB, CO3JaHUE
HOBBIX, pa3paboOTKy
CPEICTB U CUCTEM
aBTOMaTH3aIHH,

MI/IHvI/ICTCpCTBOVHEJ.yI\’I/I u BLIFIIJ.IC]'(J ?617a30BaHH% P.CD Dopma
VIIbSIHOBCKUM T OCy}lapC'] BCHHBIU yHHBCpCVI TeT
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CHCTEM aBTOMAaTHU3alluu, IpoayKuru, CpEaACTB U HCITIOJIB30BAHUEM
KOHTPOJIA, CHUCTCM aBTOMAaTHU3all1H, COBPCMCHHBIX
TEXHOJIOHYECKOI'O KOHTPOJIA, I/IH(bOpMaI_II/IOHHBIX
OCHAaIICHHA, TEXHOJIOIHYCCKOI'O TCXHOHOFI/Iﬁ, METOO0B
JUarHOCTHUKU, OCHAaIIICHUA, " CPCACTB
HCHBITaHHfI, YIIpaBJICHUA JNarHoCTHKU, IMPOCKTUPOBAHUA
mpoueccamu, HCHBIT&HHIZ, YIIpaBJICHUA
KU3HCHHBIM ITMKJIOM InpooeccamMu,
IMPOAYKIIMU U €€ KHU3HCHHBIM TUKJIOM
Kady€CTBOM MIpOAYKIIMU U €€

Ka4y€CTBOM

TpeboBanus k BBINONTHATE TOCTAaHOBKY | CITIOCOOHOCTBIO

y4acTBOBaTh B
IIOCTaHOBKE LieJIeH
MIPOEKTa
(mporpammsl), €ro
3aJ1a4 MpH 33JaHHBIX
KPUTEPUSX, LIETIEBBIX
yHKImIX,
OTpaHUYCHUSIX,
pa3paboTke
CTPYKTYPBI €r0
B3aMMOCBS3EH,
OIpEeIEIIEHUU
MIPUOPUTETOB
pelieHus 3a1ad ¢
Y4eTOM MPABOBBIX U
HPABCTBEHHBIX
aCIeKTOB
npodeccrnoHaTbHOM
NEeSATEIbHOCTH, B
pa3paboTKe MPOEKTOB
U3JIEIIUN C y4ETOM
TEXHOJIOTUYECKHUX,
KOHCTPYKTOPCKHX,
AKCIUTyaTalluOHHBIX,
ICTETUYECKUX,
SKOHOMUYECKUX U
YIPABIEHYECKUX
apaMeTpoB, B
pa3paboTKe MPOEKTOB
MOJIEpPHU3ALIUU
JNEUCTBYIOLIUX
IIPOU3BOJICTB,
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Cnioco0O€eH BBITOIHATD

TpeboBanust k

[IpumensTH

HaBrixkamm OLICHKH

[K-1 | @BTOMATH3MPOBAHHOE pa3paboTKe HOBBIX TEOPETUYECKUE 3HAHUS BO3MOYKHBIX
IIPOEKTUPOBAHUE ABTOMATU3UPOBAHHBIX U | TIPHU pa3padOTKE HOBBIX pe3yabTaTOB
TEXHOJIOTHYECKUX aBTOMAaTHYECKUX ABTOMAaTU3UPOBAHHBIX U | BHEAPEHUS HOBBIX
IIPOLIECCOB U3rOTOBIEHUSA | TEXHOJIOTUI ABTOMATUYECKUX ABTOMAaTU3UPOBAHHBD!
neranei u cOOpKu MIPOU3BOJCTBA TEXHOJIOTUI Y aBTOMAaTUYECKUX
COOPOYHBIX €IMHUIL MPOAYKLUH U UX IIPOU3BOJCTBA TEXHOJIOTHI
U3 BHEAPCHUIO, OLICHKE NPOAYKLIMHU U UX IIpOMU3BOJACTBA
MAalIMHOCTPOCHUA MOJIy4E€HHBIX BHEJPEHUU, OLIEHKE IPOAYKIINH,
pE3yIbTaTOB, MOJTYYEHHBIX MMOATOTOBKH
IIOATOTOBKE pe3yJbTaToB, TEXHUYECKON
TEXHUYECKOU MOATrOTOBKE JOKYMEHTaLMH T10
JIOKYMEHTALUU 110 TEXHUYECKON aBTOMaTU3ALMU
aBTOMAaTH3aluu JIOKYMEHTAILUH 10 MPOU3BOJACTBA U
IIPOU3BOJCTBA U CPEACTB | aBTOMATU3aLUU CPEACTB €ro
€ro OCHAILICHUS IIPOU3BOJICTBA U CPEACTB | OCHALECHUSA
€ro OCHaIICHUSA

CriocoO€eH BBIIOIHITH TeopeTnyeckne OCHOBBI [IpumensTH Hasrikn co3manusa

[1K-2 pa3paboTKy Mozenei 1 TpeOOBaHUS K COBPEMEHHEBIE CpelICTBA MOJIEIEN TPOAYKIUL
neraneil u cOOPOUHBIX MOZEIIMPOBAHUIO ABTOMAaTU3UPOBAHHOIO TEXHOJIOTHYECKUX
eAVHUL U3JEIUI MPOIYKIIHH, MIPOECKTUPOBAHMUS, MPOLIECCOB,
MAaIIUHOCTPOCHHUS C TCXHOJIOTHUYCCKHUX pa3pa60TKI/1 IMPOU3BOJACTB, CPEAC
PUMEHEHHEM CHCTEM IIPOLIECCOB, ANTOPUTMHUYECKOTO U U CUCTEM
ABTOMAaTH3UPOBAHHOTO MPOU3BOJACTB, CPEACTB U | MPOrPAMMHOIO aBTOMAaTHU3ALINH,
IPOEKTUPOBAHUS CHUCTEM aBTOMAaTH3allMU, | OOECIIeUEHUs CPEICTB U | YIIPABICHUS

KOHTPOJISA, IUATHOCTUKH, | CUCTEM aBTOMATHU3ALUHI MpoLeccamu,
WCIIBITAHUHN U Y yIIPaBJICHUS YKU3HEHHBIM LIUKIION
yIpaBiIeHUS nporeccamu MPOAYKIIUH U €€
MPOLIECCaMH, Ka4eCTBOM C
JKMU3HEHHBIM LIUKJIIOM WCIIOJIb30BAHUEM
Crioco0eH BBITIOTHSTH Ocob6ennoctu 1 obnactu | pa3pabarbiBaTh HaBbikamu

[IK-3 | pa3paboOTKy TEXHOJIOTHI U | MPUMEHEHUS pa3pabOTKy | TEXHOJIOTUU M IPOTPAMMBbI| IPUMEHEHUS CPEJICT!
nporpaMm 00paboTKu TEXHOJIOTUiA ¥ porpamMM | OOpPabOTKH 3arOTOBOK HA | aBTOMATH3AIUHU
3arOTOBOK Ha CTaHKaxX ¢ | 0OpaboTKy 3aroToBOK Ha | CTaHKax € YHCIOBBIM IIPOEKTUPOBAHUS U
YUCIIOBBIM IIPOTPAMMHBIM | CTAHKAX C YMCIIOBBIM IpOrpaMMHbIM MPOU3BOJICTBA
YHOpaBJICHUEM IpOorpaMMHBIM YHPABIICHACM, IPOAYKIIUHN

YIIPaBJICHUEM, MHCTPYMCHTANIbHBIC IIPOU3BOJACTBEHHBIX
WHCTPYMEHTAIBHBIX CPCeACTBA H CPCACTBA MPEANPUSITHI
CPEJICTB H CPEIICTB BBIYMCIIUTEIBHOU

BBIUHCIIUTEIIHHOM TEXHUKH IIpH

TEXHUKHU MPU
OpraHu3aIuy MPOIECCOB
MIPOEKTUPOBAHUS,
W3TOTOBJICHUS, KOHTPOJIA
U YCIIBITaHUM
NPOAYKIWH; CPEACTB U
CHCTEM aBTOMAaTH3alINH,
KOHTPOJIS, IMarHOCTUKH,
WCIIBITAHUH, YIIPaBJICHHUS
MIPOU3BOJICTBOM,
JKU3HEHHBIM ITUKJIOM

OpraHu3aIy MPOLIECCOB
MIPOEKTUPOBAHUS,
WU3TOTOBJICHUS, KOHTPOJISI
M UCTIBITAaHUHN
MPOAYKIIUH; CPEACTBA U
CHCTEMBI
aBTOMAaTH3alluu,
YIPaBJICHUS
IPOU3BOJICTBOM,
JKU3HESHHBIM I[TUKJIOM
NPOAYKLIHUH U €€
KaueCTBOM
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MIPOJIYKIIUH U €€

KayeCTBOM
CriocobeH y4acTBOBaTh TpeboBanus k BBITIOJIHATH pa0OTHI IO Hasrixkamu
[IK-4 B paboTax 1o ONTUMHU3AITAHN OIITUMMU3AIUH HCIIOJIb30BaHUS
ONTHUMU3AIHA TEXHOJIOTMYECKUX TEXHOJIOTHYECKUX COBPEMEHHBIE METO/]
MPOX3BOJACTBCHHBIX MPOLIECCOB U MPOLIECCOB U U CPEeACTBA
poneccoB MPOU3BOJCTB, UX MPOU3BOJICTB, UX ONTHUMMU3ALNH,
TIPEIPUATHH obecrieueHnIo 00ECIICYCHHIO KOHTPOJIS,
MalHHOCTPOCHMSA cpencTBaMu cpencTBaMu JIMarHOCTHUKH,
aBTOMAaTH3alluU U aBTOMATH3aIMH 1 HUCIBITAaHUN U
YIIPaBJICHUA, YITPaBIICHUS, YIIPaBICHUSA
HCII0JIb30BAHUIO HCIIOJIb30BaTh MpPOLIECCAMHU,
COBPEMEHHBIX METOJIOB U | COBPEMEHHBIE METO/ABI U | KU3HEHHBIM ITUKIIOM
CpPEACTB aBTOMATU3allMU, | CPEICTBA MPOAYKIHUH U €€
KOHTPOJIS, TMArHOCTHUKH, | aBTOMaTH3alluH, KaueCTBOM
HUCIBITAaHUN U KOHTPOJIS, IUArHOCTUKHU,
yIpaBJICHUSA HUCIIBITAHUN U
MPOLIECCAMM, YIPaBJICHUS
JKU3HEHHBIM ITUKJIOM MPOIECCAMM,
MIPOAYKLMH U €€ JKU3HEHHBIM IIUKJIOM
Ka4yeCTBOM MPOAYKIUH U €€
Cnocoben Teopetnueckue ocHOBbl | [IpuMeHsTH Hagbiku
[K-5 OPUMEHSTH 1 TpeOOBaHUS K COBPEMEHHBIE CPEACTBA HHKEHEPHOTO aHAIIN
MCTOAMUKH pacueTa HHKCHCPHOMY aHAIIN3Yy ABTOMATHU3UPOBAHHOI'O NpOAYKLHH,
n3enni IpoAYyKIHUH, WHXXCHCPHOI'O aHaJIn3a, TEXHOJIOTHYECKUX
MAaIINHOCTPOCHMUS TCEXHOJIOI'NMYCCKUX paspaGOTKI/I IIPOLIECCOB,
Ha IPOYHOCTH IIponcccos, AJITOPUTMHUYICCKOT'0 1 IIPOU3BOJICTB, CPEAC
IIPOU3BOJCTB, CPEACTB U | MPOrPaMMHOIO U CUCTEM

CHCTEM aBTOMATH3aIlNH,
KOHTPOJIS, TUArHOCTUKHU,
HUCIBITAaHUN 1
yIpaBJICHUS
IpOLIECCaMH,
JKU3HEHHBIM ITUKJIOM

oOecrnieyeHus CpeCcTB U
CHCTEM aBTOMaTH3al1H
U YIPABJIECHUA
IpoLECCaMU

aBTOMAaTH3allNH,
yIpaBICHUS
poreccam,
YKH3HEHHBIM IIUKIION
MIPOIYKIINH U €€
Ka4eCTBOM C
Hncnoiib3oBaHueM CA
CHUCTEM

Ilo pesynbraram

BBITIOJIHCHU A

HayuHno-uccnenosarensckon

(ITpon3BoACTBEHHOMN MPAKTUKM) 0OYUYAIOIIUNACS TOJIKEH:
3Hamb COBPEMEHHOE COCTOSHUE, MpOOJIEMbl W HANpaBJIEHUS Pa3BUTHUS
HAy4YHBIX MCCIEAOBaHUNH B 00JacTH aBUACTPOEHHUS HAa OCHOBE KOHCTPYKTHBHOIO

OCBOGHHMSI MX HWCTOPUM U METOJOJIOTHUH,
HAay4YHO-UCCIEN0BATEIbCKON

OpraHu3aIu

JeSATeIIbHOCTH,

paboThI

0a30Bble TEOPETHYECKHE OCHOBBI
KpUTEpUU

(bopMHpOBaHHUs HOBBIX MPOIIECCOB B HAyKe U 00pa30BaHUU, IPUHIIUIIBI TPUMEHEHUS
U pa3BUTHUS COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHH B MpodeccHOHaIbHOU

ACATCIIBHOCTH,

ymemsp aHAIIM3UPOBATH TCHACHIWHN COBPEMCHHOI'O aBUACTPOCHUA, BBIABIIATH
MNEPCICKTUBHLIC HAIIPABJICHUS I/ICCHCILOBaHI/Iﬁ, HCIIOJIb30BATh TCOPCTUYCCKUEC U
OKCIICPUMCHTAJIBHBIC METOJbI MUCCICOOBAHHA B HpO(i)eCCPIOHaJIBHOfI JACATCIIBHOCTH,
alaliITUPOBATb W BHCAPATH COBPCMCHHLIC JOCTUKCHHSA ABUACTPOCHHUA B HI/IP,

OCYIICCTBIIATH BepI/I(I)I/IKaI_II/IIO IMOJIYYCHHBIX pPE3YJIbTATOB,
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aJanTalMio B COOTBETCTBUH C IIOCTABICHHBIMU 3aa4aMHu;

61a0emp COBPEMEHHONW METOJIOJIOTUEN IPOBEJIEHUS CAaMOCTOSITEIbHON U
koJuiekTuBHOM HWP, HaBbikamMu pa3BUTHS CBOEr0 HAy4YHOTO MOTEHIMAaNa |
MTOMOJIHCHHUS npodeccnoHaTbHBIX 3HAHUH, HaBEIKAMH MPaKTUYECKOTro
WCITOJIb30BaHUS COBPEMEHHBIX CHUCTEM aBTOMATHU3MPOBAHHOTO MPOCKTHPOBAHUS B
ABUACTPOCHUHU, HABBIKAMU CaMOCTOSITEIbHOW TOCTAHOBKA W  IPOBEJCHUS
BBIYMCIIUTEIIHBIX WM QHAIMTHYECKUX  pabOT TpH  pEUICHWHW  HAy4dHO-
MCCJIEI0BATENbCKUX U MPOU3BOJACTBEHHBIX 3a/1a4 C UCIOJIb30BAHUEM COBPEMEHHOM
BBIYMCIIUTEIILHOW TEXHUKH, OCHOBAMHM OpraHW3allMyd W IUIAHUPOBAaHUS HAy4YHO-
MCCJICIOBATEIILCKUX M TIPOU3BOJICTBEHHBIX PA0OT C MCIOJIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB.

B pesymbrare Bemonnenuss HWP GakanmaBp [ODKEH  pa3BUBATh - CIIEMYIOLINE

NPAKTUYCCKUE YMEHUA U HABLIKU:

o UCIIOJIb30BAHUE  COBPEMEHHBIX CHCTEM  aBTOMATHU3UPOBAHHOTO
npoekTupoBanuss, CAD/CAM/CAE/PDM/ERP cucrem 1uist pereHus
MIPOU3BOJICTBEHHBIX 3a71a4;

o UCIIOJIb30BAHUE METOJIOB MATEMATHUECKOTO, HMUTAI[HOHHOTO U
WH()OPMAIIMOHHOTO MOJICTUPOBAHUS JIJISl PEIICHUS HAYIHBIX U
MIPUKJIAIHBIX 33]1a4;

o CIIOCOOHOCTh  NPOBOJUTH HAY4YHbIE HCCIEIOBAHUS M MOJIydaTh
HOBBIE Hay4HbI€ Pe3yJIbTaThl;

o CIIOCOOHOCTh ~ MYONMYHO  BBICTYNATh  Hepel  Pa3IMYHBIMU
ayIUTOPHUSIMHU € JIOKJIalaMU/COOOIICHUAMH O Mpo0seMax U MyTsIX UX
pelieHus;

. CIIOCOOHOCTH PabOTaTh B HAYYHO-MCCIIEI0BATEILCKOM KOJIIIEKTHBE.

4. MECTO Y CPOKH IIPOBEIEHHSI HAYYHO-
MCCJIEOBATEJIBLCKOM PABOTBI
(MMPOU3BO/ICTBEHHOI MPAKTUKH)

Hayuno-uccnenoBarenbckas pabora (IIpom3BoicTBeHHasi MpakTUKA)
MOJKET IPOBOAUTHCS B CTPYKTYPHBIX NOJPA3ACICHUSAX YHUBEPCUTETA WM HA
HOPENNPUATHSIX, B YUPEXKIEHUSAX W OpPraHu3alugax (Ha OCHOBE JIOTOBOPOB)

BceX (hopM COOCTBEHHOCTH COOTBETCTBYIOIIETO MPOQHIIS.

Jlns mun ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbsSI BEIOOp MeCT
BeinosiHeHust HUP (IIponsBoicTBeHHONW NpakTUKK) JOJDKEH YYUTHIBAThH
COCTOSTHUE 3710POBbs U TPEOOBaHUS 1O JOCTYIHOCTH.

PexomenayembiMu Mectamu BoinoHenuss HUP (ITpousBoacTBeHHOM
NpPaKTUKK), Hauboiee COOTBETCTBYIOIIMMH HAINPABIECHUIO MOATOTOBKU
OaxanaBpoB Kadeapbl
«MaremaTu4ecKkoe MOJAEIMPOBAHUE TEXHUYECKUX CUCTEMY, SIBIISIOTCS:

v’ NIPOMBIIICHHBIE TIPEATPHUSTHS;
v/ HAay4YHO-KCCIIE0BATEIbCKIE OPraHN3aIlHH;
v KOMMEpYeCKHe CTPYKTYpbl, paboTaroiiie B 00JacTH MPOU3BOJACTBA W

UH(POPMALIMOHHBIX TEXHOJIOTHH.

HayuHno-uccnenoBatenbckas paboTa BBIIIOJIHAETCS B TEUEHHE Y4eOHOTO CEMEeCTpa.

5. OBLLASI TPYIOEMKOCTh HAYYHO-
UCCJIEJOBATEJLCKOM PABOTBI
(IMPOM3BOJICTBEHHO MPAKTHUKH)
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3.€. ‘ Jachbl HeaeJIn
Hay‘{HO-I/ICCJIe)IOBaTeJILCKaH paGOTa (HpOI/I3B0)ICTBeHHaﬂ npaRTmca)
6 ‘ 216 ‘ 2 Hex.

6. CTPYKTYPA U COAEP’)KAHUE HAYYHO-
HCCJIEJOBATEJbCKOHN PABOTbI
(ITPOU3BOACTBEHHOMU INTPAKTUKHN)

1 Conepxxanme Hayuno-uccnenoBarensckoid pabotel  (IIponsBoacTBeHHOM
NPaKTUKKA)  ONpeIeNsieTcs  BBIMyCKaromed  Kadeapoil,  OCyHIeCTBISIONICH
MarucTepCcKyr MOJrOTOBKY, M MPHU €€ MPOBEICHUH BKIIOYAaeT B ceOs BBHIMOTHEHUE
3amganuii mo yrBepxkiaeHHnod teme HUP (IlpomsBoncrBennoi mnpaktuku). Pabora
MOJKET BKIIIOUATh TaKXKE Yy4acTHE B HAYYHBIX CEMUHApax, MOJITOTOBKY JOKJIAJ0B U
BBICTYIUICHUH Ha HAay4YHBIX CEMUHAapax M KOHPEpEeHUUSAX CUMIIO3UyMaX, yJyacTHE B
KOHKYpCax, MOJATOTOBKY M MYyONHKAIMI0 HAYYHBIX CTaTe WM MOATOTOBKY U
3amyTa pedepaToB MO HAMPABICHUIO MPOBOAMMBIX HCCIEIOBAaHMIA, y4yacTHe B
HAyYHO-UCCIIEeIOBATeNIbCKON padoTe Kadeapsl.

2 Conepxannie HUP (IIpon3BOACTBEHHON TMPAaKTHKW) MarucTpaHTa H CPOKH
NPEICTABICHUS PE3YJIbTATOB OINPENENAIOTCS M pa3padaThIBAIOTCS HAyYHBIM
PYKOBOAMTENEM B COOTBETCTBUU C OOIIUM IJIAHOM M YTBEPXKIAIOTCS Ha 3acelaHUuuU
kadeaper. Otuer mo HUP (IIpomsBoacTBeHHOW TMpakTHKE) OQOPMISETCS TI0
YTBEPXKJIECHHOH (opme.

Ilpumepnvie memor HUP (IIpou3zeoocmeennoil npakmuxu):

Tema 1. OnTuMu3anus pexXUMOB pe3aHUs olepauuii MexaHooOpaOOTKM Ha

OCHOBaHUU JAHHBIX NHKEHEPHBIX PACYETOB B CUCTEME AnSys.

Tema 2. MoierpoBaHue TEIIOBBIX MTOJICH JIEKTPOHHBIX OJIOKOB aBHAIIPHOOPOB.

Tema 3. IloBbiuenue 3(PGEKTUBHOCTH MPOESKTUPOBAHUS TEXHOJOTHYECKUX

IPOIIECCOB JINThS, OOPaOOTKU JaBIeHUEM M TepMHUYECKOH 0OpabOTKH C MOMOIIBIO

nporpamm ProCAST, Qform u Sysweld.

Tema 4. ABTOMaTH3alMsl TEXHOJOTHMUECKOW MOATOTOBKU IPOLECCOB

MexaHooOpaOoTku Ha craHkax ¢ UIIY ¢ npumenennem CAM-nipoekta Siemens

NX.

Tema 5. ABroMaTH3alusi OLEHKH JICITEIbHOCTH  MOJpA3eiIeHUi
aBUACTPOUTEILHOTO IPEATIPUATHSL.

Tema 6. PazpaGoTka MMHTAIMOHHOW MOJENH AEATEIbHOCTU LIEXOB

ABUACTPOUTEIIHOTO TPEATIPUATHS.

Tema 7. ABTOMaTn3anus MOATOTOBKY YIPABJISAIOMIKUX ITPOrPaMM JJIsi CTAHKOB

c UIlY. Tema 8. IIpoBeaeHre NPOUYHOCTHBIX PACUETOB aBUALIMOHHBIX

Jeranei.

Tema 9. ABTomMaTn3anusi NPOCKTUPOBAHUS KIYTOB C IPUMEHEHHEM COBPEMEHHBIX

CAD cucrem. Tema 10. Pa3paboTka 1udpoBbIX ABOWHUKOB JJsI ONTUMH3ALUU

TEXHOJIOTHIl MPOU3BOICTBA U COOPKH U3/AETUI aBUALIMOHHON TEXHHUKH.

Tema 11. ABromarusanus pacuera TPYIOEMKOCTH H3TOTOBIEHHUS JeTaled Ha

OCHOBE IPOEKTUPOBAHHUS DJIEKTPOHHBIX TEXHOJIOTUYECKHUX IIPOLIECCOB.
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Tema 12. CoBepiIeHCTBOBAaHUE COBPEMEHHBIX CHUCTEM aBTOMATHU3HPOBAHHOTO
POEKTHPOBAHUS TexHoJornueckux npoueccos, CAD/CAM cucrem.

ITnanupoeanue HUP (IIpou3BOACTBEHHOW MPaKTUKH) OakaaaBpoB IIO
ceMecTpaM MpPEeACTaBICHO HUXKE.

Hayuno-uccneoosamenvckan pavoma (llpouzeoocmeennana npaxmuxa) (1
cemecmp). IlpencraBnsier co0Ol TOATOTOBUTENBHBIM JTall IUIAHUPOBAHUS U
OpraHM3allMil HAay4HO- HCCJIEIOBATeIbCKOW paboThl, HW3Y4YEHHE MPHUHIIMIIOB
IIPOBEJCHUS HAYYHBIX UCCIICOBAHUM, 3HAKOMCTBO C YTBEP’KICHHBIMU IEPEUHIMHU
TeM Hay4YHbIx pabor mpaBureabctBoM P®, AH P®, nHayuyneiMu wu
WHBECTUIIMOHHBIME (DOHIAMH, MEXTYHAPOIHBIMH MMPOTpaMMaMHu U T.I. M3yuarorcs
NOAXOAbl W NPHUEMbl WHIWBHUIYAIbHBIM W KOMAHJHBIM CTHJISIMU BBIIOJHEHUS
HAy4YHBIX HCCIIEJOBaHUM, NMPUMEHEHMS] 3KCHEPTHBIX U JIPYIHX OLIEHOK KadecTBa
pe3yibTaToB, nosxyyaeMsix B HAP.

PesynbTaTrom HayuHO-MccIEenOBaTENbCKOW paboThl OakanaBpoB B 1-m
ceMecTpe SBIsSIeTCS BBIOOp TEeMbl HCCIENIOBAaHUS, HamucaHue pedepara UIU
CTaTbl IO TeMe opranuzauuu u nposeneHus HUMP, a Takke nokinaga Ha
CTyJICHUECKOW HaydyHOW KoH(pepeHIMU yHuBepcurera. Kpome TOro, B 3TOM
CEMECTpe OCYILIECTBIsIeTcs cOop (haKTHUUEeCKOro wmarepuana s TPOBEICHHS
UCCJIEIOBAHMUSL.

®opma npomexyrouHod arrecraumn 1o HHWP 2 cemectpa —
muddepeHpoBanHbiid  3adeT. [lo pe3ynbraTam BBIOJHEHHS YTBEPIKICHHOTO
IJIaHa HAYYHO-HMCCIIE0BATEIbCKOM paboThl B ceMecTpe, OakalaBpy BBICTaBISIETCS
UTOTOBAasl OIICHKA - «JIBa»/ «TpW» | «4eThipe»/

«IISITHY.
Hayuno-uccneoosamensvckas  paooma (Ilpouzeoocmeennas  npakmuka) (2
cemecmp).

OCHOBHOW J1€ATENILHOCTBIO Ha JAaHHOM 3Tale SBJIeTCs TeopeThyeckas padora,
CBS3aHHAsI C TEMOH BBIMYCKHOM KBalM(UKAIIMOHHON paboThl OakanaBpoB. 371ech
HE00X0/1MMa, COBMECTHO C PYKOBOJUTENEM, TIIATeNbHas IPopaboTKka 0O0CHOBAHMS
TEMBl BBIYCKHOW KBIM(UKAMOHHOW pabOThl ¥  OXHIAEMBIX HAayYHBIX
pe3ysibTaTOB, MX HOBHM3HA, 3HAYUMOCTh JJIi HAyKM M TEXHUKH, MEPCIEKTUBbI
JATbHENIIETO PA3BUTHSI.

Pe3ynbpTaTomM HayuHO-HCCIIEIOBATENBCKON PabOThI B 2-M CEMECTpE SBISAETCS:
YTBEP)KJIEHHAs TeMma JWCCepTali W TulaH-rpaduk pabOThl Haj BBITYCKHOW
KBAJTM(PHUKAIIMOHHON paboTOi C yKa3aHMEM OCHOBHBIX MEPONPHUSATHH U CPOKOB HX
peanu3any;, IOCTaHOBKA IelNed W 3aJad JIMCCEPTAlMOHHOTO HCCIIEOBAHUS;
onpeneneHue 0o0OBEKTa W IpeaMeTa HCCIe0BaHMs; OOOCHOBAHUE aKTyaJbHOCTH
BBIODAaHHOW TEMBI W XapaKTEPUCTHKAa COBPEMEHHOTO COCTOSHHS HW3ydaeMoi
npoOJeMbl;  XapaKTepUCTHKAa  METOJOJIOTMYECKOro  ammapaTta,  KOTOPBIH
IPEIOIaraeTcsl UCIONIb30BaTh, MOAOOD M HM3YYEHHE OCHOBHBIX JIHTEPATypPHBIX
UCTOYHUKOB, KOTOpble OyIyT HCHOJB30BaHbI B KaueCTBE TEOPETHYECKOW Oa3bl
UCCIICIOBaHMS.

Bo 2-m cemecTpe BBINOJHSETCS MOAPOOHBIN 0030p JAUTEPATypHl 1O TEMe
UCCIICIOBaHMS, KOTOPBIH OCHOBBIBACTCS Ha  aKTyaJbHBIX Hay4HO-
UCCIIEIOBATEIbCKUX MyONMKALMAX U COJACPKHUT AaHAIM3 OCHOBHBIX PE3yJIbTATOB U
MIOJIOXKEHHUH, TOMYYCHHBIX BEIYIIMMHU CIEIHATUCTaMHd B OOJACTH IMPOBOJAUMOTO
UCCIIEIOBaHMs, OIIEHKY HMX MPUMEHHUMOCTH B paMKaxX HCCIEIOBaHUS, a TaKxkKe
MpeArnojaraeMplii JTUYHBIA BKJIaJ aBTOpa B pa3paboTky Tembl. OCHOBY o0030pa
JUTEpaTyphl JIOJDKHBI COCTABISATH HCTOYHHMKH, DPACKPBHIBAIOLINE TEOPETHUECKHE
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acIeKThl U3y4aeMOro BOIpOCa, B MEPBYIO OYEpeb Hay4YHble MOHOTpaQUU U CTATbU
HayyHbIX KypHanoB. ®opma npomexyrounoi arrecrauuu no HUP 2 cemectpa —
nuddepeHpoBanHblii 3ader. Ilo pe3ynbTaTaM  BBIIOJHEHHS YTBEP)KJIEHHOI'O
IUIaHA HAYYHO-HMCCIIE0BATEIbCKON padOThl B ceMecTpe, OakanaBpy BBICTABIISCTCS
UTOTOBas OLEHKA - «Ba»/ «TPH» / «UETBIPE»/ «IIATh.

Kpome Toro, B 3TOM cemecTpe 3aBepmaercs cOop (pakTuyeckoro marepuana
JUIS BBITYCKHOHN KBalM(UKAIMOHHON palOoThl, BKJIOYas pa3pabOTKy METOJO0JOIHH
cbopa MaHHBIX, METOAOB OOpabOTKH pe3yibTAaTOB, OLEHKY MX JOCTOBEPHOCTH H
JOCTAaTOYHOCTU Ui 3aBepLIEHHs] pabOThl HaJ BBITYCKHOW KBaTU(pUKALMOHHON
paboToii.

Pe3ynpTaTtoM  Hay4HO-HCCIIEOBATENILCKOM  pabOThl  TakXkKe  SABISAETCS:
00o001IeHne pe3ynbTaTOB TEOPETUUYECKOTO HCCIICAOBAHHUS MO TEME BBIITYCKHOM
KBAJTM(PUKALMOHHON paboThl, IMPOBEACHUE 3KCIEPUMEHTAIbHBIX MCCIEIOBAHUH,
KOMIIBIOTEPHOIO MOJIETTUPOBAHUS, HaIMCaHUs TEeKcTa BBIIIYCKHOMN
KBAJM(UKAIIMOHHON paboThl, BBIABICHUE HENOCTAaTKOB, OOCYXKIEHHE €€ C
pykoBoauTeleM U nIyOnu4yHOro Jjokiaga Ha kageape. Cama  BBIIYCKHas
KBaIM(UKAIIMOHHAs Pa0b0Ta JOJKHA OBITh BBIIOJHEHAa B CTPOIOM COOTBETCTBHUHU C
TpeOOBaHUSAMHU, KOTOphIE C(HOPMHUPOBAHBI M YTBEPXKACHBI Ha BBITYCKArOIIEH
kadenpe. ®opma npomexxyrounoit arrecranuu no HUP— nuddepenunpopannblit
3auer. Ilo pe3ynbraraM BBINOJHEHUS  YTBEPXKAECHHOTO IUIAHA  HAYy4HO-
UCCIIEIOBATEIbCKOW paboThl B ceMecTpe, OakallaBpy BBICTABISETCS MTOrOBast
OLICHKA - «IBaY/

«Tpu» | «aeThIpe»/ «IIAThY.

7. HAYYHO-UCCJIIEJOBATEJIbCKHUE U HAYYHO-
IMPOU3BOJACTBEHHBIE TEXHOJIOI'MH, UCI1OJIb3YEMBIE
IIPU BBITNIOJTHEHUHA HAYYHO-UCCJIEJJOBATEJIBCKON
PABOTHI (ITPOU3BOJACTBEHHOMN MPAKTHUKHN)

ITpu nposenenun HUP (ITpon3BOACTBEHHON MNpPaKTHUKH) HCHOIB3YIOTCS
CTaHJapTHbIE  OOpa3oBaTelIbHbIE  TEXHOJIOTMU:  KOHCYJIbTAllUM, a  TaKke
caMmocCTosiTeNIbHas paboTa CTYJCHTOB.

8. ®OPMbI TIPOMEKYTOYHOI ATTECTALIMH T10
MUTOI'AM HAYYHO-UCCJIEOBATEILCKOM PABOTBI
(MMPOM3BO/ICTBEHHOI IPAKTUKH)

Atrectanmst o utoram HUP (ITpousBoacTBEHHON MPAaKTHKH) MPOBOIUTCS
BO 2-OM CEMEeCTpe W 3aKJII0YaeTCsl B 3allUTe, COCTABICHHOTO CTYJSHTOM OTYETa,
KOTOpbI cnaercs Ha kadenpy MMTC pykosogurento HUP (IlpousBonacTBeHHOI
MIPAKTHKN).

3amuTa oruetoB no HUP (IIpou3BoacTBEHHOI NMPAaKTUKE) OCYLIECTBIISIETCA
nepea Komuccueil B ycranoBieHHble kadeapoit MMTC cpoku. Ilo utoram 3amurel
oTyeTa cTaBUTCA AU GEepeHIINPOBAHHbBIN 3a4eT.

Crynentsl, He BpimonHuBmKe nporpamMmy HHWP  (IIpousBonacTBeHHOM
MPAKTUKU) MO YBAXKUTEIbHOW NMPUYUHE, NMPOBOJSAT €€ BTOPUYHO, B CBOOOJHOE OT
yueOb! Bpemst. CTyneHTsl, He BeinoiHuBIIKE porpammy HUP (ITpousBoacTBeHHOM
MPAKTUKK) 0€3 YBaXXUTEIbHON MPUYUHBI WM TOJyYUBUINE OTPUIATEIbHYIO OLIEHKY,
MOTYT OBITh OTYMCJIEHBl M3 YHHBEPCHTETAa KaK HMEIOIINE aKaJIeMHUYECKYIO
3aJI0JPKEHHOCTD B MOPSAAKE, IPELYCMOTPEHHOM Y CTaBOM BYy3a.

9. YYEBHO-METOJNUYECKOE N
NHO®OPMAIIMOHHOE OBECIIEYEHHUE HUP
9
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a) CICOK pEKOMEHTyeMO# JTUTEPATYPhI

OCHOBHAs JIUTEpATYpa:
AsepuenkoB, B. W. Apromatm3anus TIPOCKTHPOBAHHS TEXHOJIOTHYECKUX  IIPOIIECCOB
[DmexTponHBIN pecypc] : yaebHoe mocobue mig By3os / B. 1. ABepuenkos, 0. M. KazakoB. —
ONEeKTPOH. TEKCTOBBIE MdaHHBIe. — bpsHCK : bpsSHCKHIT ToCymapCTBEHHBIN TEXHHYECKUH
yauBepcuter, 2012, — 228 c¢. —  5-89838-130-9. — Pexum  pocryna:
http://www.iprbookshop.ru/6990.html
Anemunn A.B., Yipasnenue npoextamu: GyHIaMEHTAIBHBIA Kypc [DnekTpoHHEIH pecype] / A.B.
Anemun, B.M. Aupmiun, K.A. barpatuonu - M. : U]] Briciieit mkosst skonomuku, 2013. - 620 c.
- ISBN 978-5-7598- 0868-8 - Pexum JIOCTYTIA;
http://www.studentlibrary.ru/book/ISBN9785759808688.html
AnnkuH, boprc AnexcanmpoBud. JIOTHCTHKA MPOW3BOACTBA: TCOPUS M MpPAKTHKA : YUEOHUK U
npaktukym Jlns OGakanmaBpuaTa W MarmctpaTypel / bopuc AnekcanapoBuy, Bmagumup
AnrtonoBuy, Poman Bukroposuu ; Bomounenko B. A., CepritieB P. B. ; otB. pea. Auukun b. A. -
Mocksa : HOpaiit, 2019. - 454 c. - (bakamaBp m Marumctp. Akamemudeckmii kKypc). - URL:
https://urait.ru/bcode/425166
KontoxoB, B. 0. Metozbl McciienoBanusi MaTepHaioB M MPOIECCOB © yueOHOe mocodue s By30B /
B. 1O. Konroxos, 1. A. I'oromazgze, 3. B. Mypra. — 2-e u3n., ucnp. u gon. — Mocksa : U3maTenscTBo
HOpaiit, 2021.
— 179 c¢. — (Yuusepcuretsl Poccum). — ISBN 978-5-534-13938-9. — Tekcr
anekTpoHHEBIH // OOpasoBatensHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/467320
JIOTIOJTHATENBHAS TUTepaTypa;
KoMmmbioTepHBIE  TEXHOJOTHH TPH  MPOSKTUPOBAHUHM W OKCIUTyaTalldd  TEXHOJOTHYECKOTO
obopymoBaHus [DJeKTpOHHBIN pecypc]: ydueOHoe mocobue/ I'.B. AnekceeB [m ap.].— ONeKTpoH.
TekcToBble maHHbie.— CapatoB: By3oBckoe oOpazoBanme, 2017.— 171 c.— Pexum pgocryma:
http://www.iprbookshop.ru/65620.html.
MeTo010T |l HayYHBIX UCCIICAOBAHUN B aBHa- U PAKETOCTPOSHUM [DJICKTPOHHBIN pecypc] : yueOHoe
nocooue / B. U. Kpyrnos, B. U. Epmios, A. C. Uymaaun, B. B. KypuiieiHa. — DJIeKTpOH. TEKCTOBBIC
maaaele. — M. : Jloroc, 2011. — 432 c¢. — 978-5-98704-571-8. — Pexum pmocryma:
http://www.iprbookshop.ru/9114.html
YemuypoB, M. C. ABTOMaTH3MpPOBAaHHOE MPOCKTUPOBAHWE TEXHOJIOTUYECKUX  MPOIIECCOB
MaIIMHOCTPOUTENBFHBIX TPOU3BOJCTB : TabopaTopHblil pakTukyM / M. C. Yenuypos, E. M. JKykoB. —
benropon : benropoackuii rocytapcTBeHHBIN TexHoMornueckuil yausepcurer uM. B.I'. [llyxoBa, ObC
ACB, 2016. — 68 c. — ISBN 2227-8397. — TekcT : 37€KTpOHHBIN // DNEKTpOHHO-OMOIMOTEYHAS
cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/80508.html
Mananor A. B. Pa3pa0oTka TEXHOJOTHYECKUX MPOIIECCOB M3OTOBJICHUS JETaleld MEXaHOKapKacHOIro
MPOM3BOJICTBA ABAUCTPOUTENBHOTO mpennpustus ¢ ucrnonb3oBanueM CAIIP TIT "TeMII2" : yue0.-
Meton. ykazanus / A. B. MamanoB; Ynl'Y, ®MHUAT, Kad. mar. MogenupoBaHusT TEXH. CHCTEM. -
Vaesnosck : Yal'V, 2018. - 45 c. - URL:http://lib.ulsu.ru/MegaPro/Download/MObject/1404
EdpemenkoB, M. B. MonenupoBanue u pacueT 3agad TEepMOYNPYTOMIACTHUYHOCTH C
UCIOJIb30BaHUEM NporpaMMHoro npojykra QForm : snekrponHslii yueOHbIM kypc / U. B.
Edpemenkos. - VY absiHOBCK : yal'y, 2016. - . - URL:
https://portal.ulsu.ru/enrol/index.php?id=94946. - Pexum nocrtyna: [Topran SUOC Val'V. -
TeKCT : DNEKTPOHHBIN.
Huxkonaes, A. B. Hcnons3oBanue WHGOPMALMOHHBIX TEXHOJOTUH TMOIAEPKKH >KU3HEHHOTO LIUKIIA
M3IETNHA IPYU MPOU3BOJCTBE KOMILIEKTYIOIIMX B aBUa-, IPUOOPO- M MAIIMHOCTPOEHHH : y4eOHO-METOI.
komiutekc / A. B. Hukonaes, JI. B. Ky3uenosa, A. C. Konnparbea. - YiabsHoBek : Yul'V, 2006. — 72 c.
KonnpareeBa Anna CepreeBHa. [IpakTtuka ynpasienust npoekramu B MS Project 2010 : yue0.-
METOA. MocoOue Ui BBINOJIHEHUs jad. paboT mo kypcy "HHdopm. TexHonmormu ynpasneHus" /
KonpnpateeBa Anna Cepreesna, /. 1O. Hlabankun; YalI'V, DMUKAT. - YaesHoBek : Yal'VY, 2015. .
— Pexum moctymna: - http://lib.ulsu.ru/MegaPro/Download/MObject/311
MananoB Amnexcannp Bmamumupoud. [IporpamMMupoBaHue MHOTOKOOPAMHATHOW 00pabOTKH Ha
¢dpe3epubix crankax ¢ YIIY B cucteme NX 8.0 : ydeO.-meron. ykasanus / MamaHoB AJieKCaHAp
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Brnanumuposuy, A. P. l'ucmerynun; Yal'V, OMulT. - VIIbSIHOBCK
yary, 2013.-URL.:http://lib.ulsu.ru/MegaPro/Download/MObject/171

9. JleontneB B.JI. TeopeTrndeckne OCHOBEI MaTeMaTHICCKOTO MOACITUPOBAHUS M MCCIACIOBAHMS MOJICIICH
MEXaHWKH KOHCTpyKIHiA. YdeOHoe mocobme. VYmpsHOBck: Yul'y, 2006. 128 c¢. URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/1013

y4eOHO-METOINUECKas:

1. Meroanyeckne peKOMEHAANNN IO CaMOCTOATEIbHON padOTe CTYIEHTOB NpPH HAIMMCAHUH KYpPCOBBIX
paboT U MPOXOXKACHWM BCEX BHJOB MPAKTUK. Iy CTYIeHTOB HampaBieHus OakanaBpuarta 15.03.04
ABTOMaTH3aIMs TEXHOJIOTUYECKUX MpolieccoB u mpous3BoacTB / A. P. I'memerynun, A. H. Escees, O.
0. JleBkuna [u gp.]; Val'Y, OMUuAT. - VYuesHock : Yal'V, 2019. - 3arn. ¢ 3kpaHna;
HeonybnukoBanHBIN pecypc. - DneKkTpoH. TekcToBble naH. (1 daiir : 375 K6). - TekcT : 31eKTpOHHBII. -
http:/lib.ulsu.ru/MegaPro/Download/MObject/7928

Corracosano:
NHPEKTOP HB BYPXAHOBA M-M.; _Z . |05 .20
0. ,».;..'-;4,. COTPY, UKD 1@y VIOR DIFOIIOTERN == N0 2 A'(I‘ “ hara
0) [IporpammHoe obecrieucHue Siemens NX

B) [IpogeccuonasibHbIe 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. D1eKTPOHHO-0U0JINOTEYHbIE CHCTEMBI:

1.1. Hudporoii odbpazoBarenbHblil pecypc IPRsmart : anekrpoHHO-0nOIMOTEYHAs crcTeMa : CauT /
OO0OO Komnanus «Aii [Tu Ap Menuay. - Capatos, [2023]. — URL: http://www.iprbookshop.ru. — Pexum
JIOCTyNa: JUISl 3apETUCTPUP. TTOIb30BaTENEH. - TEKCT : JIEKTPOHHBI.

1.2. O6pasoBatenbHas miatpopma FOPAUT : 06pasoBaTenbHblil pecype, SIeKTpoHHas OGHOIMoTeKa
: caiiT / 000 DrexTponHoe m3narensctso «IOPAWT». — Mocksa, [2023]. - URL: https://urait.ru. — Pexum
JOCTYMA: JUIsl 3apErucTpup. Nojab3oBarenei. - TeKCT : 3IeKTPOHHBIH.

1.3. ba3za nanHbIXx «OnekTpoHHas Oubnuoreka TtexHuueckoro BVY3a (OBC «KoncynbraHT
CTYIEHTa») : JEKTPOHHO-OMbMmMoTeuHas cucrema : caiit / OO0 «lonurexpecype». — Mocksa, [2023]. —
URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyma: ajis 3aperucTpup. mojib30BaTeIeh. —
TekcT : aeKTPOHHBIH.

1.4. KoHcynpTaHT Bpauda. DNEeKTpOHHas MeIuIMHCKas OubinoTeka : 6a3a gaHHbIX : cait / OO0
«BpIcmias mkona opraHM3allid M YOpaBIeHUSA 3ApaBoOXpaHeHHEeM-KOMIUIEKCHBIM  MeTuIMHCKUNA
KoHcanTHHT». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxwum moctyma: ans 3apeructpup.
nosib30BaTesnen. — TeKCT : 2JIEeKTPOHHBIM.

1.5. Bonbmas menunuHCKas OMOMMOTEKA : AJIEKTPOHHO-OMOMmMoTeyHas cucrema : cat / OOO
«bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum mocryma: mis
3apPEruCTPUP. MOJb30BaTeNeh. — TEKCT : JIEeKTPOHHBIN.

1.6. OBC Jlanp : snekTpoHHO-OMONMOTEUHast cuctema : cailt / OO0 3BC «Jlanp». — CaHKT-
IetepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxum moctyma: it 3aperucTpup. MojIb30BaTeeil. —
TekcT : aNeKTPOHHBIH.

1.7. 3BC Znanium.com : 31eKTpoHHO-OMOIMOTEeuHas cuctema : cat / OO0 «3HaHHyMY. -
Mocksa, [2023]. - URL: http://znanium.com . — Pexxum joctyma : Juis 3aperucTpup. MOoJb30oBaTeNei. -
TekcT : 3MeKTPOHHBIN.

2. Koncyastantlliroc [DnexTpoHHBIM pecypc]: copaBouHas mnpaBoBas cuctema. / OOO
«Koncynbrant [lnmtocy - DnektpoH. naH. - Mocksa : Koncynerantllntoc, [2023].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. eLIBRARY.RU: nayunas snekrponHas 6ubnuoreka : caiitr / OOO «Hayuynass DnexTpoHHas
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bubmuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum pocryma : Ui aBTOPHU3.

II0JIb30BaTese. — TEKCT : 3JIEKTPOHHBIN

3.2. DmnekrtponHas Oubnmoreka «M3marensckoro pgoma «I'pebennukoB» (Grebinnikon) :
anekTpoHHass Oubnmuoreka / OO0 U]I «['pebennukoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pesxum moctyma : 1j1st aBTOpHU3. MOJIb30BaTeseil. — TeKCT : 3JIeKTPOHHBIMH.

4. @enepajbHas rocyaapcrBeHHas uHpopmanuonHasa cucrema «HanuoHajdbHas
JIEKTPOHHAsI OMOIHOTEKA» : IeKTpoHHAs Oubnuoreka : cadt / ®I'BY PI'b. — Mocksa, [2023]. — URL:
https://H36.pd. — Pexum moctyna : 11st monbp3oBaTeneit HayqHoi OuOaroTeku. — TeKCT : AIIeKTPOHHBIH.

5. Poccmiickoe oOpa3oBanue : deaepanbubiii moptan / yupeaurenab OIAY «OULTO». — URL:
http://www.edu.ru. — TeKCT : 3JIeKTPOHHBIH.

6. DaexTponHasi oudauoTeunas cucrema Yal'y : monyns «OnektpoHHas oubnuoreka» ABUC
Mera-ITPO / OO0 «/lata Dkcnpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum goctymna : ans
MOJIB30BaTENICH HAyYHOU OMOIMOTEKU. — TEKCT : 3JIEKTPOHHBIM.

&z S
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE MPAKTUKHN

Aynutopun JUlsi TpPOBEACHMs JIEKIMM, CEMUHApPCKUX 3aHATHH, UL
BBINOJIHEHUST JTa0OPAaTOPHBIX PAa0OT M MPAKTUKYMOB, JAJS NPOBEINEHUS TEKYLIETo
KOHTPOJISI M IPOMEKYTOUHOM aTTecTalui, KypcoBOrO MPOEKTUPOBAHUS, IPYIIIOBBIX
Y MHIUBU1YaJIbHBIX KOHCYJIbTAIIUM.

AyIuTOpUM YKOMILJIEKTOBaHbI CIIEHUATIN3UPOBAaHHON MeOenblo, ydeOHOH
JOCKOH. AynuTOpHM ISl TPOBEJEHHs JIEKUUH OO0OpYIOBaHbl MYJIbTUMEIUNHBIM
o0opynoBaHUEM I NPEJOCTaBICHUS HMHPOpMAUMK  OOJBLIOW ayTIUTOpPHUH.
[TomerieHus Ui caMOCTOSTEIBHON PabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOM €
BO3MO>KHOCTBIO MOJIKJIFOUEHUS K CETH

«HTepHeT» M obecneyeHueM AO0CTyHa K 3JIEKTPOHHOM MH(PPOMALMOHHO-
oOpa3zoBaTtenbHOW  cpefie, dDJIEKTPOHHO-OMOIMoTreuHoit  cucreme. Ilepedenn
000pyI0BaHUs, UCIIOJIb3YEMOI'0 B y4eOHOM IpOLeCcce, YKa3bIBAETCsl B COOTBETCTBUU
CO CBEICHUSIMU O MaTepUalbHO- TEXHUYECKOM OOECHEYEHHWH U OCHAIIEHHOCTH
00pa30oBaTeNbLHOTO Mpolecca, pa3MeIleHHbIMH Ha oduuuaibHOM caiite Yal'V B
pasnene «CBeneHust 00 00pa3oBaTeIbLHON OpraHU3AIHI.

JlaGopatopHble pabOThI MPOBOAATCS B AUCIUIEHHOM Kiacce B mporpamme NX
CAD u NX CAM u cektope MexaHOOOpaOOTKM Ha TOKAPHOM U (hpe3epHBIX CTaHKaX
¢ UYIIY yueGHO- Hay4HO- TPOU3BOACTBEHHON Jnaboparopun «lludposoe
npon3BoAcTBO» Kadeapsl «MMTCy.

11. CHEHHUAJIBHBIE YCJIOBUSA IJIsA
OBYYAIKOHIUXCS C OTPAHUYEHHBIMHA
BO3MOKHOCTSAMHU 310POBbS

B cnyuae HE0OX0MMMOCTH, 00yUYAIOMUMCS U3 YKCIIa JIUI C OTPaHUYECHHBIMHU
BO3MOXKHOCTSIMHM 37I0POBbsl (IO 3asBJICHUIO OOYYaIOLIErocs) MOTYT IMpeaaraThes
OTHM W3 CIEAYIOIIUX BapHaHTOB BOCHPHATHS WHOOPMAIMM C Yy4YETOM UX
WH/IMBUYAJIBHBIX TICUXO0(U3NIECKUX OCOOCHHOCTEH:

[ s MW ¢ HApYIICHUSMHU 3pEHUsS: B TICUYAaTHOH (opMe YBETUYCHHBIM
mpudToM; B GopMe 3IEKTPOHHOTO JOKyMeHTa; B ¢opme ayauodaiina (mepeBon
yueOHBIX MaTepuaioB B ayauodopmar); B nedaTHod ¢opme Ha si3bike bpaiins;
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UHAUBUAYalIbHbIE KOHCYJIbTAllMM C TPUBICYCHUEM TU(IOCYpIOTEpEBOAUNKA;
WHJUBU]TyaJIbHbIC 33JIaHUSI U KOHCYJIbTAIlUU;

JUISL JIMLL C HAPYIICHUSIMU CITyXa: B Ie4aTHOU (popme; B popMe FIEKTPOHHOTO
JIOKYMEHTA; BHJICOMATEPUANIbI C CyOTHTpaMH; WHIUBUIYAIbHBIC KOHCYJIbTAIUU C
NPUBJICUCHUEM CYPIOTIEPEBOIUNKA; HHANBUIYAIbHBIC 3aJJaHNS U KOHCYJIbTALIUY;

— IUIsl JIMIl C HApYMICHUSMHU ONOPHO-JABHTATEIbHOTO ammapara: B IIEYaTHOM
dbopme; B (opmMe DIEKTPOHHOTO JOKYMeHTa; B ¢opme ayauodaiina;
WH/IMBUyalIbHBIC 331aHUSI U KOHCYJIbTAIINH.

PazpaboTunk JAOLEHT A.P. I'ucmerysiun
v (noonucs) (OondncHocmy) (®HO)
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