MHWHHCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET
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" yT BE P}H ﬂE H A B 3 “U [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))
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PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.27 HacocHble 1 KOMIIPECCOPHBIE CTaHLIUU

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(CrenuanbHOCTB) 21.03.01 Hedrerazosoe zeno
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
DKcITyaTanus ¥ 00CIy)KHUBaHHE 00BEKTOB TPAHCIIOPTA
HanpasnenHocTth XpaHeHus: HeTH, ra3a ¥ NPOJYKTOB NepepaboTKH
Kypc 4,5
Cemectp 7,8,9
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 2881/8 4acOB/3a4ETHBIX €IMHHII

Jlexun 10 JacoB

JlabopaTopHbIie pabOThI - 4acoB

[IpakTrueckue 3aHATHS 14 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 24 4acoB

KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) 9 ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 3K3.) 228 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DK3aMeH 8 ceMecTp

3auer - cemMecTp

BPK, /I3 9 cemMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cetmanbHOCTH) 21.03.01 Hedrerazoroe nemno

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO JIuXT COI'JTACOBAHO W.I'. Iaiicun
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Ka(bez[pa JICCOMPOMBIINIJICHHBIX U XUMHWYECKHUX TEXHOJIOTHI

(HammMeHoBaHUe Kadeaphl)
04.02.2026 npotokoin Ne 10

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO WN.I'. l'alicun

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)

kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.
3aBenyromuii kageapoit COI'JTACOBAHO WN.I'. l'alicun

(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO J.W. MyxopToB

(M1.0. ®amunus)

Okcnept(sl): [llatukoB Anaronuii ABenuposud, nuxkenep 1 kareropuu OOO "T"aznpom
rasopacnpenenenue Houkap-Oma"

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMIJ 20.02.2026 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. IIK-6 [1K-6.1. 3naerT: 3HAHUS: - TEXHUKY U TEXHOJIOTHIO IPOBEICHUS
CrocoOHOCTh |- TEXHUKY M TEXHOJIOTHIO |[IPOCKTUPOBAHUS TEXHOJOIMYECKUX IIPOLIECCOB,
BBITOJIHATh IIPOBE/ICHUS TEXHOJIOTHYECKUX KOMIUIEKCOB, UCIIOIb3YEMbIX Ha
paboTHI 110 POCKTHPOBAHUS IIPOU3BOJICTBE; - CTAHAAPTHBIE KOMIIBIOTEPHbBIE
IPOEKTUPOBAHU |TEXHOJOTHMYECKUX IIPOrpaMMBI JUIsl pacyeTa TEXHUYECKUX CPEACTB U
10 IPOLIECCOB, TEXHOJIOTUYECKUX PELICHUM.
TEXHOJIOTHYECKH [TEXHOJIOTUYECKUX yMeHusi:
X MPOLIECCOB KOMILJIEKCOB, HABBIKU:
He(TEera3oBoro |MCIOJIb3yeMbIX Ha
IPOM3BOJICTBA B |[IPOM3BOJICTBE, B
COOTBETCTBUU C |4ACTHOCTU CHCTEMBI
BbIOpaHHOM JUCTIETYEPCKOTO
chepoit yIpaBJIeHUS, T€0JI0r0-
npodeCCHOHAb |TEXHUYECKOT0 KOHTPOJIS
HOH U T.J., CTaHJApPTHBIC
NEeSITEIbHOCTH  |KOMIIBIOTEPHBIE
IIPOrpaMMBbI JUIsl pacuera
TEXHUUYECKUX
CPEICTB U
TE€XHOJIOTHYECKHUX
pELICHUI
[T1K-6.2. Ymeer: 3HAHHA:

- aHAJTU3UPOBATH U
00001IaTh OIBIT
pa3pabOTKU TEXHUYECKUX
U TEXHOJOTHYECKHUX
HpOGKTOB,HCHOHBSOBaTL
CTaHJApTHBIC
pOTrpaMMHBIE CPECTBA
NPU IPOCKTHPOBAHUHT
HpOI/ISBO)]CTBeHHBIX nu
TEXHOJIOTHYECKHX
MPOIIECCOB B
He(dTErasoBoi 0Tpaciau

YMEHHSsI: - aHAIU3UPOBaTh U 000011aTh OMBIT
pa3pabOTKN TEXHUYECKUX U TEXHOJIOTMUYECKUX
IIPOEKTOB, UCIOJIb30BaTh CTaHJAPTHHIC
IIPOrPaMMHBIE CPEICTBA IIPU IPOEKTUPOBAHUH
IIPOU3BOJICTBEHHBIX U TEXHOJIOIMYECKHUX IPOIIECCOB B
He(Tera3oBoi OTpaciu.

HABBIKH:

IIK-6.3. Bnageer:

- HaBBIKAMU
HpO@KTI/IpOBaHI/ISI
OTJIENIbHBIX Pa3/IeIOB
TCXHNYCCKHUX U
TEXHOJIOTHYECKHX
MPOEKTOB

3HAHUA:

YMEHHA:

HABBIKH: - HABBIKAMU IIPOEKTUPOBAHUS OTAEIIBHBIX
pa3enoB TEXHUYECKUX U TEXHOJIOTHYECKUX
IIPOEKTOB.




2. IIK-7 [IK-7.1. 3naer: 3HAHHUA: - HOPMATUBHBIE JOKYMEHTHI, CTAHIapThI,
CrocoOHOCTh - HOpPMAaTUBHbIE JIEUCTBYIOLIME UHCTPYKLUH, METOIUKH
BBITIOJIHATH JIOKYMEHTBI, CTAaHJAAPThI, [IIPOCKTUPOBAHUSA HACOCHBIX U KOMIIPECCOPHBIX
paboThI MO JICUCTBYIOLLIHE CTaHIMI B He(pTEra30BOM OTPACITH.
COCTaBJICHUIO WHCTPYKIIUU, METOJIUKU |YMEHHSI:
MPOEKTHOM, MIPOEKTUPOBAHUS B HABBIKM:
CITy)KeOHOM He(dTerasoBoi 0Tpaciu
nokymentanuu B |[IK-7.2. Ymeer: 3HAHMSA:
COOTBETCTBUH C |- pa3padarbIBaTh yMeHHusI: - pa3padaThIBaTh TUIIOBBIE TPOEKTHEIE,
BBIOpaHHOM TUITOBBIC IIPOCKTHBIC, TEXHOJIOTHYECKHUE U paboune TOKYMEHTHI C
chepoit TCXHOJIOTMYCCKUC U HCIIOJIb30BAHUEM KOMIIBIOTEPHOTO IIPOECKTUPOBAHUS
npodeccruoHanb |paboune JOKYMEHTHI € TEXHOJIOTMYECKHUX IIPOIECCOB.
HOM HCIIOJIb30BAaHUEM HABBIKH:
JIEATEIIbHOCTH  [KOMIIBIOTEPHOTO
MPOEKTUPOBAHUS
TEXHOJOTHYECKUX
MIPOIIECCOB
[1K-7.3. Bnaneer: 3HAHMSA:
- UHHOBAIIMOHHBIMU yMeHHUSs:
METOZlaMU JUIA PCIICHNUS  (gaBBIKM: - MTHHOBALIMOHHBIMU METOAAMU IS
3a/la4 IPOCKTUPOBAHUSA  [pelieHUs 3a/1a4 MIPOECKTUPOBAHUS TEXHOJIOTUYECKUX U
TCXHOJIOTHYCCKUX U MIPOM3BOJICTBEHHBIX MPOIIECCOB B HEPTEra30BOM
MIPOU3BOJACTBEHHBIX OTpaciu.
MPOLIECCOB B
HedTerazoBol 0Tpaciu

Paznen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Huctunnuna oTHOCUTCS K 00s3aTenbHon yacTu OITOIN.

JucuumnirHza siBisercst 00s3aTeabHON

Jns  mpojnomkeHust  (GopMHpOBaHMS — 3asABICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHMUS
NPEIIECTBYIONIMX JUCHUIUIMH: DIIeKTpoTexXHUKa U ekTpoHuka (I1K-6), ABTomMaTH3MpoBaHHOE
ynpasieHue TexHosornyeckumu mpoueccamu  (IIK-6), Mexanuka (IIK-6), Merpomnorus.
Cranpaptuzanus. Ceprudukanus (I1IK-7), Marepuanosenenue (IIK-7), IIpoextupoBanue wu
JKCIUTyaTaus 00BEKTOB XpaHEeHUs He(TH u He(TENPOAYKTOB (TIK-7),
TpyOomnpoBonoctpoutensubie  Marepuansl (I1IK-7); mpaxtuk: IIpou3BoncTBEeHHas NpakTHKA.
Hayuno-uccienoBarensckas pabora (ITK-7)

WN3yuaemas JOUCHMIUIMHA SBJISIETCS OCHOBOM JJIsi MPOJOIDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIEeTeHIIM B cienyromux mnpaktukax: [Ipeanuminomuas npaktuka (I1K-6), Ilpenaunnomuas
npaktuka (IIK-7); rocymapcTBeHHOM uTOroBoil arrectanuu B (opme: BrimonHeHue M 3amura
BbIMYCKHOM  kBanudukanuonHoit padorsl (I1K-6), BeimosHeHne u 3ammra BBITYCKHOM
kBanupukanronHo padotsr (I1K-7)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns popMupoBaHUS 3asgBICHHBIX KOMIIETEHIIUH HCHOJIB3YIOTCS METOJOJOTHUYECKUE TEXHOJIOTHUH,
peanu3yronme JesATEeIbHOCTHBIM, JIMYHOCTHO-OPUEHTHUPOBAHHBIN, IMPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPaTETMYECKMMH TEXHOJIOTUSIMHU SIBIISIFOTCS: TUCKYCCUOHHBIE, JIEKLIIMOHHBIE 3aHSTHS,
MIPaKTUYECKUE 3aHATUS




Ha gpoctumxeHne KOHKPETHBIX Iiefie O0OydeHHs HampaBieHbI

Paznen 4. COAEP’KAHUE JUCLMITIIMHDBI

IMPUMCHACMBIC TaKTHYCCKUC
TCXHOJIOTHH: 3aJJaHH A, I/IH(i)OpMaLII/IOHHbIC, KJIaCCHYCCKas JICKIIHA, Hp06H€MHa$I JICKIHA

7 cemecTp
N Komnuectso | @opmupyemslie
Bunel 1 Tembl 3aHATHIA
4acoB KOMIIETEHIIUH
HedrenepexkaunBaromue CTAaHIUE MATHCTPAJILHBIX 72 I1K-6, IIK-7
TPYOOIIPOBOI0OB
Jlexuus. HacocHble arperaTsl, IpUMEHsIEMbIE Ha 4
He(TenepeKauynBaroIIuX CTAaHIMAX MaruCTPaIbHbIX
TpyOOIPOBOOB. DKCIUTyaTanus HeTenepekauynBarOIuX CTAaHIINH.
PesepByapHble napky HedTenepekauuBaroIUX CTaHIIUH.
[IpakTuueckoe 3ansTue. Yuetr HepTH 1 HEPTEIPOIYKTOB. 4
3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
1. [TonroroBKa K JEKLMOHHBIM 3aHATHUSAM;
2. IloaroroBka K NpakTUYECKUM 3aHATHSM. 64
MHast KOHTaKTHas paboTa: KOHCYJIbTalluU 0
8 cemecTp
B . Komnuectso | @opmupyemsie
Wbl U TEMBI 3aHATUN
4acoB KOMIIETEHIIUH
KomnpeccopHble cTAaHIIMH MAarHCTPAJbHBIX ra30MPOBO/I0B 72 I1IK-6, I1K-7
Jlexuus. OCHOBHBIE CBEJIEHUSI O MarCTPaJIbHOM T'a30IIPOBOJIE. 2
KomnpeccopHas cTaHIMs Kak COCTaBHAsl 4aCTh MaruCTPajabHOIO
razonposoaa. TepMHUHLI B oIpencIICHHUS.
Jlexuus. Knaccugukarus koMnpeccopHbix ctanuuii. Haznauenue, 2
COCTaB COOPYKEHUH U reHepaibHbIe IIaHbI KOMIIPECCOPHBIX
ctaHuui. OCHOBHBIE U BCIIOMOTaTeabHOe 000pyI0BaHHE
KOMITPECCOPHBIX
CTaHIUN.
[TpakTueckoe 3ansitue. Pesepsyapusie napku HIIC. Haznauenue 4
pesepByapoB. Kiaccel pezepByapoB. THIIBL
3aaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
1. ITonroroBKa K JEKIMOHHBIM 3aHATHUAM;
2. IloaroroBka K NpaKTUYECKUM 3aHATHUSAM. 64
WHast KoHTaKTHasi paboTa: KOHCYJIbTAIlMH 0
IToAroToBKa K 3K3aMEeHY 30
[TpoBeeHNe K3aMeHa 6
9 cemecTp
. Komnuectso | @opmupyemslie
Bunel 1 Tembl 3aHATHI
4acoB KOMIIETEHIINH
TpyOonpoBoaHasi apMaTypa, IPUMeEHseMasi HA HACOCHBIX U 78 [1K-6, I[IK-7
KOMIIPpECCOPHBIX cTAaHIUAX. BcmomorarenbHble CHCTEMBI
nepeKavYnBaAOIINX CTAHIUIA.
Jlexumst. O6ume cBeeHus 00 apmarype. 3arnopHas apMaTypa. 2

[TpuBomas! 3anopHOit apMaTypsl. OOpaTHBIE KIlanaHBbI.
IIpenoxpaHuTenbHbie yCTPOUCTBA. Perynupyromue 3aciIoHKy.
Bonocua0xenune. Bomoorsenenue. Temnocuadxenne. BenTmsamus.
DHEProcHaOKEHUE.




[Tpaktuueckoe 3anstue. [lonbop TpyOOmpoBOHOM apMaTyphl B 4
3mannu ctanuu. [IpuBoabI 3a0pHON apMaTyphl.

[TpakTueckoe 3ansaTue. BononpoBoaHbIe COOPYKEHUS 2
NEepeKaYnBAIONIUX CTAaHIUH. VICTOYHUKH BOOCHA0XKEHUSI.
[TpoTHBONO)kKAPHOE BOJIOCHAOKEHHE.

3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHUCIIE BBHITIOJTHEHUE
KYPCOBOTO MPOEKTa/pabOThI

1. IloaroToBKa K JIEKIIMOHHBIM 3aHATHUSM;

2. IToaroToBka K MPaKTUYECKUM 3aHSITHSIM. 70
BBIIOJIHEHHE KYPCOBOT'O MIPOEKTA/Pa0OThI 30

3a,I[aHI/I$[ JJIA CaMOCTOSITEIIbHOM pa6OTLI, B TOM 4YHCJIC BBIIIOJIHCHHEC

WHuas koHTakTHas pabora: nuddepennrpoBannbiii 3aueT (bPK), 0
KOHCYJIbTAIIMH, 3aIIMTa KYPCOBOTO MPOEKTa/pabOThI

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

M3yueHue AMCIUIIMHBI PEKOMEHAYETCSl HadaTh C O3HAKOMIIEHHs ¢ paboueil mporpaMmoi, ee CTpyKTypoil u
colep)KaHMEeM pa3[enioB. YUeOHBIH MaTepuall CTPYKTYpHpPOBaH, M3YUEHHE IUCHUILIMHBI OCYIIECTBISETCS B
TEMaTHUYECKOMH MOCIIEA0BATEIbHOCTH.
3aHATHSI JIeKHHOHHOTO THNA JAlOT CHCTEMAaTH3UPOBAaHHbIE 3HAHUS IO JUCLUIUIMHE, KOHLEHTPHPYIOT
BHUMaHHE Ha HanOoJee CIIOKHBIX W BaYKHBIX BOIPOcax. Bo BpeMs JIEKINOHHBIX 3aHATHH PEKOMEHIYETCSI BECTH
KOHCIICKTHPOBAaHHE Yd4eOHOro Mmarepuana; oOpamiath BHUMaHHE Ha (OPMYJIHPOBKHM U  KaTETOPHH,
pacKpBIBAIOIIME CYTh NPOONEMBI, SIBICHHS MWIM IIpolecca; 3a(UKCHpOBATh BBIBOABI M IPAKTHUECKHE
pEKOMEHIALNH.

ITonroToBka K 3aHSTHSIM CEMHHAPCKOr0 THNA BKIIOYAECT O3HAKOMIICHHME C IUTAHOM IPAKTHUECKOTO 3aHATHS;
paboTy C KOHCIIEKTOM JICKIMH, BBITIOJIHEHHE JTOMAIIIHETO 3aJaHusl, paboTy ¢ y4eOHOH U y4eOHO-MeTOANIECKON
JTUTEPATYPOH, HAYIHBIMU HM3JaHISMH M JJIEKTPOHHBIMH OOpa30BaTEIFHBIMH PECypcaMi, PEeKOMEHIOBAHHBIMH
paboueii MPOrPaMMOM JACLUIUINHBL.
ConepxaHue caMOCTOSTEIbHOH PadoTHI onpesensercs paboueil mporpaMMoi AUCIMIUIMHBI, OLIEHOYHBIMU U
METOJNYCCKUMH MaTepHalaMH, 3aJaHisIMH U yKa3aHWsIMH mpenofgaBarerst. CamoctosiTenbHas paboTra MOXKET
OCYIIECTBIATECS B AyJUTOPHOH M BHEAYIUTOpHOW (opmax. D(PQPEKTHBHBIM CPEICTBOM OCYIICCTBICHHUS
CaMOCTOSITEbHON paloThl SIBISETCSA 3JICKTPOHHAsS HMH(OPMAIMOHHO-00pa3oBaTeNbHasl Cpela YHHBEPCHUTETA,
KOTOpasi o0ecreunBaeT IOCTYn K 00pa3oBaTeNbHON mporpamme, pabodell mporpamMme IWUCHHIUIAHEBI, K
3JICKTPOHHBIM OWOJMOTEYHBIM CHCTEMaM, Mpo(ecCHOHAIBHBIM 0a3aM JaHHBIX W HH(QOPMAIMOHHBIM
CIPaBOYHBIM CHCTEMaM.
H3yueHne  AUCLMIUIMHBI  BKJIIOYAET  BBHINOJHEHUE  KYpCOBOTO  MPOEKTa, IPAKTUYECKUX  3aHATHUM.
[epronnaHOCTE TIpOBENIeHNS, (POPMBI TEKYILETO KOHTPOJIS YCIEBAEMOCTH, CHCTEMA OIIEHMBAHHS X0J1a OCBOCHUS
JUCIUTUTIH MIPEICTaBICHBI B paboueit porpamme.
®opMoif TIPOMEKYTOYHOM aTTecTallMd MO JUCHUIUIMHE SBISETCS JK3aMeHB 8 cemecTpe, 0aJIbHO-
PEeHTHHTOBBII KOHTPOJIL B 9 ceMecTpe; 110 KypCOBOMY HPOEKTY SIBIsIETCs T epeHInpoBanHbIi 3a4€éT B 9
ceMecTpe.

Pasznen 6. MATEPUAJIbBHO-TEXHMYECKOE 141 YYEBHO-METO/NYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. Y‘-Ie6HO-MCTOI[I/I‘-ICCKOC obOecrnieucHue



KonnuectBo
3K3€MHJI$IpOB IICYAaTHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B
n/n OuoOnuoTeKe, Uin
AIIEKTPOHHBIN a/ipec U3AaHUS
(pecypca) B cetu MuTepuer
YUYEBHBIE, YYEBHO-METOAMYECKHWE U HAYUYHBIE U3JJAHUA
1. |VYxun, bopuc Bnagumupoud. ['mapaBiudeckue MalIdHBI 6
[Teker] HACOChbl, BEHTWIATOPBI, KOMIIPECCOPBI U
THIPOTIPUBO]T [yue6. mocobue i CTYAEHTOB IO
Hanpasienuto 270100 "Crp-Bo"] / b. B. VYxun. M.:
®opymUuppa-M, 2011. - 319 c. ISBN 978-5-8199-0436-
7978-5-16-004359-3. Dx3eMIuispsl: Bcero 6.
2. |Kopmaxk, Anekceii AHnaronbeBud. HedrenepekaunBaronime 5
cranmuu [Tekcr] : ydeOHOe mocoOue : [0 HampaBICHUIO
"Hedrerazosoe geno"] / A. A. Kopmak. Pocros-Ha-/lony:
®enuke, 2015. - 269 c. ISBN 978-5-222-23526-3.
DK3eMIULIPBIL: BCEro S.
3. |Cubararymnuna, Axnuma MunrazosHa. Hacockl M HacOCHBIC 19 /
cTaHiMd BojocHaOkenuss u  BomoorBeneHus [Tekcr] :| https://portal.volgatech.net/b
yuebHoe mocobue : mo Hampasienuto mogaroroku 20.03.02| ooks/Sibagatullina_Nasosi_i
"TIpupo1000yCTPOICTBO M BOIOIMOJb30BaHKE", M3ydJaromuM | _nasosnie_stanzii_vodosnabz
kypcol "BomocHaOkenue u BomooTBeneHue", "Mmxenepusie|eniai_i_vodootvedeniai_2019
cCUCTEMBl BOHOCHAOkeHuWs u BomoorBenenusa” / A. M. pdf
CubararynnuHa, MMHHCTEPCTBO HAayKd U BBICIIETO
obpazoBanust  Poccuiickoit  ®enepaunu, @OIBOY BO
"TToBoymxKCKUM roCyJapCTBEHHBIN TEXHOJIOTHYECKUI
yauBepcutet". Momxap-Oma: IITTY, 2019. - 63 c. ISBN 978-
5-8158-2068-5. Dx3emiursapsl: Bcero 19.
4. |Kopmak, A. A. TexHOJOTHYECKHI pacueT MarucTpaabHOTO
HedTenpoaykronpooaa [AaekTponnsiii pecypce] / Kopmaxk| https://e.lanbook.com/book/3
A. A.,Huxonaes A. K.,3apunosa H. A. 4-e u3n., crep. CaHkr- 52094
IlerepOypr: Jlanp, 2023. - 92 ¢. ISBN 978-5-8114-9484-2.
OJIEKTPOHHBIE OBPA30BATEJIBHBIE PECYPChI
1. |Hayunas snextponHnas 6ubmmorexka eLIBRARY.RU http://elibrary.ru
[MPODECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THO®OPMAIIMOHHBIE CITPABOYHBIE
CUCTEMBI
1. |CnpaBouno-npaBoBas cucrema KoncynpTant+ http://www.consultant.ru
2. |MudopmarnmonHo-nipaBoBoit moprtai ['apant http://www.garant.ru
3. |[IpodeccuonanbHbIe CIIPAaBOYHBIE CHCTEMBI TEeXIKCIEpT http://www.cntd.ru
6.2. MarepuanbHO-TeXHUYECKas 6a3a ¥ mporpaMMHoOe oOecrieueHue
NeNe | Ayauropuu st npose- | [lepeueHb 0CHOBHOTO 000pyJOBaHUS [Iporpammuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
TBI ¥ TIPOBEJICHUSI TOCY-
JTApPCTBEHHON UTOTOBOM
aTTecTaluu
1. 110 (1) NHTepakTHBHBIN Microsoft Windows
AIEKTPUUIIUPOBAHHBII creup|Enterprise, CrnpaBounas
"T'opoackas cucrema MpaBoBas CUCTEMA




razocHa0xenus" (1), laTepakTUBHBIN
ANEKTPUDUIIPOBAHHBII CTCH]I
"3anopHas apMarypa,lIpuHLIHIT
pabotsr" (1), HNurtepakTuBHBII
ANEKTPUDULIUPOBAHHBII CTEeH]I
"CucTemMbl peryJaupoBaHus JaBJICHUS"
(1), IIpoektop Optoma W335e Full
3D (1), Crenn
ANEKTPOPUIIPOBAHHBIN
"T"a3opacnpenenurenbHbli MyHKT"
(1), Kommiekt yue6Hoi#t medenu (1)

"KoHncynbTaHT [Tmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommaekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
IJIs1 p€HICHUSA OCHOBHBIX
II0JIb30BAaTCJIbCKUX 3a/1ad4,
Mathcad University
Classroom Perpetual - 40,
AnyLogic 7 , KOMITAC-
3D V19, AnyLogic 8 PLE

112 (1) Kommbrotep CPU D([Microsoft Windows
820/2*512mb/80Gb+Monutop LCD|Enterprise, CnpaBounas
BenQ 19" xnaB.Mbimb,k0Bp  (1),[mpaBoBas cucrema
Monutop 19"Samsung 943N(KSB)|"Koncynsrant  Ilmroc",
TFT (1), TIK ICL RAY S902.1|Microsoft Office
,KJ1aBuaT.,Mblb.MoHHTOp ViewSonic|Standard, Areat Dr.Web,
22" VA2232W-LED (2), IIK ICL|Kommiekt I'APAHT-
RAY S902.1,knaBuat., Mblib,nat4|Mactep, Microsoft
kopa 3m,mouutop ViewSonic 21,5"|Access, Microsoft Visio
VA2248-LED (1), TIK  MonoGmnok|Professional,  Microsoft
ICL RAY S 922 .Mi.4|Project Professional,
KJIaBHAT.,MbIlIb,matd  kopa 3w, (1),|Microsoft Visual Studio
IIK RAY B314.3(knaB.,mbimis | Enterprise, Kommiekt 10
ontuy.,naukop, UJATO ,MOHUTOD|JI1 PELICHUSI OCHOBHBIX
21,5 " View Sonic (1), IIK H404,2|nonp30BaTenbCKux 3aaad,
420W/Intel Core i3[Mathcad University
540/xnaB.,MBIIIb,MOHHT. 21,5"|Classroom Perpetual - 40,
VA2248-LED (2), Cucr. 6mok CPU|AnyLogic 7 , KOMITIAC-
INTEL CELERON|3D V19, AnyLogic 8 PLE
2000\80Gb\256Mb\128Mb\1,44 (1),

KommiekT yueOHoit mebemnu (1)

024 (1) JlokymeHT - kamepa Mimiio View (1),[Microsoft Windows
Hocka wmapkepnas 120x240 cm c|Enterprise, CrnpaBounas
aHTUONMUKOBBIM  mokpbITHeM  (1),[mpaBoBas cucreMa
Hoytoyk  ASUS  X550CC  i3-|"Koncynprant  Ilmroc",
3217/4G/500G 15,6 "HD  (1),|Microsoft Office

[Tpoexktop mynbrumenuitHeii Hitachi
CP- RX94 (1), Komrutekt y4eOHOM
mebenu (1)

Standard, Arent Dr.Web,
Kommnekr TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommext 110
JJIA peIJ_IeHI/ISI OCHOBHBIX




IOJIB30BAaTCIBCKUX 3aaad,
Mathcad University
Classroom Perpetual - 40,
AnyLogic 7 , KOMITIAC-
3D V19, AnyLogic 8 PLE

017 (1)

Apantep ans npoekrtopa USB (1),
JoxymeHT - kamepa Mimiio View (1),
Hocka wMapkepnas 120x240 cm ¢
aHTUONMMKOBBIM  mOKpbiTHEM (1),
Muxkmep ALTO PBM 8250 c
yeuutenem  2x250 (1), HoyrOyxk
ASUS N56VB 17-3630QM/8G/1000G
15,6 " FHD (2), Hoyroyk ASUS
X550CC 13-3217/4G/500G 15,6 "HD
(6), [TeTnuynbIiA MHUKpPO(]OH
Sannheiser ME 2-US (1), IIpoekTop
MYyJIbTUMEIUITHBIN Hitachi CP-
X2515WN (1), Pannocucrema
INVOTONE WM210 VHF 220-270
MI'y nByxantennas (1), ®aun-yapr
100x74 cm (2), Kommiekt ydeOHOI
mebenu (1)

Microsoft Windows
Enterprise, CnpaBouHas
MpaBoBas cucrema
"KoncynbTaHt [Tmroc",
Microsoft Office

Standard, Arenr Dr.Web,
Kommaekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, = Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
A pCeICHUSA OCHOBHBIX
II0JIB30BAaTCIBCKUX 3aJad4,
Mathcad University
Classroom Perpetual - 40,
AnyLogic 7 , KOMITAC-
3D V19, AnyLogic 8 PLE

Paznen 7. ®OPMbI KOHTPOJIA OCBOEHHA JUCLHUIUIMHBI) ®OHJ OIEHOYHbLIX

CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB JTOCTHXKEHUS KOMITETEHIIMI HAIIpaBIeHBbI Ha:
- YCBOGHHME TEOPETUYECKOr0 MaTepuasa (00beM 3HAaHUH, INIyOuHa yCBOEHHs), IPEAYCMOTPEHHOIO

paboueil mporpammoii;

- YMEHHE u3jaraTb MaTepuana (YeTKOCTb, I'PaMOTHOCTb M3JIOKEHMsI Marepuajia, TOYHOCTb U
MOJTHOTa BOCHPOM3BEIEHUS YUeOHOro MaTepuana);
- YMEHHE IPUMEHATHh TEOPETUUECKUE 3HAHMS IPH PEIICHUH MPAKTUYECKUX 3aJaHUM.
IIIxana oeHUBaHUSA IIPEICTABIICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepun onenuBanus
3JIEMEHTOB OLICHUBAHHUS
KOMIIETEHIINHT
IToporossIii OOyuvaromuiics HWMeeT 3HaHUS OCHOBHOIO Marepuana,| yJaoBier-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOKET| BOPUTEIBHO
JOMYCKaTh ~ HETOYHOCTH B M3JIOKEHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBUIbHBIE (OPMYITMPOBKH, HCIBITHIBAET
3aTPy/AHEHUS B BBIIIOJIHEHUH PAKTUYECKUX 3aJaHUN.
[IpomBunyteiii  [OOyuaromumiicss TBEpAO 3HAaeT MNPOTrPaMMHBIA MaTepHuai,| XOpOILIOo
YPOBEHBb M3JIaraeT €ro IpaMOTHO W IO CYINECTBY, HE JOIyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, IPABUIIBHO
IPUMEHSET TEOPETUYECKUE TIOJOKEHUS IIPU  PEIICHUU
MPAKTUYECKUX BOIPOCOB U 3aj]ad, BIAJEET HEOOXOAWMBIMU
HAaBBIKaMU Y IPUEMaMH UX BBIIOTHECHHUS
Bricokuii ypoBenp [OOyuaromuiicsi riryOOKO W TNPOYHO YCBOWJ MPOTPAMMHBIM|  OTIMYHO
MaTepHaj, FPaMOTHO U JIOTUYECKH CTPOMHO €ro U3JIaraer,




JaeT UCUEPIIBIBAIOIINE OTBETHI Ha TIOCTABJICHHBIC BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHS C MPAKTUKOM, MPH ITOM
oOyvaromuiicss He  3aTpygHseTcs C  OTBETOM  IIpH
BUJION3MECHCHUN  3aJaHus, CBOOOJHO  CIpAaBISETCS C
3ajJlayaMy, BONPOCAMU U JIPYTHMH BHUJAMH HPUMEHCHUS
3HAHWW, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOrpaduvecKoi
JUTEPaTypOil, TNEPUOANYCCKHMHU HW3IaHHUSMH, IPABUIBHO
00OCHOBBIBACT TMPHHATHIC pEIICHHS, CBOOOJHO BIaJCET
Pa3HOCTOPOHHMMH  HABBIKAMH, I[PHEMaMH  BBIOJHEHUS
MPAKTUYECKUX paboT

7.1. IIlpoMexxyTouHast aTTecTalus 00yJaromuxcs
[TpoMexxyTodHast arTecTarys 00ydJaroNIMXcs HAlpaBJICHA HA OICHWBAHHUC PE3YJIHTaTOB OOYYCHHUS
M0 TUCIUILIMHE (MOYJII0) ¥ MIPOBOJUTCS C UCIOJIb30BaHUEM (DOH/IOB OLICHOYHBIX CPEJICTB.

[Tpumepsl

THUIIOBBIX KOHTPOJBbHBIX 3aJaHul U3 0as3sl q)OHI[a OLCHOYHLIX CpCACTB IIO

00pa3oBaTeNIbHOI MporpamMmme.

1. YkazaTh Kakoil U3 KOMIUIEKCOB HE BXOJHT B COCTaB MaruCTPaJIbHOTO HEPTEMPOBOAA:

A) momBosiye TpyOOIpPOBOIH;

B) romnoBHas u mpoMexyToUHas HeTernepeKaynBaroIie CTaHIHH;

C) xoHeuHBIN (HAJTMBHON) MMyHKT;

D) nedrebdasa;

E) nuneiinbie coopyXeHHUs.

2. YKa3aTh Kakoi U3 KOMIDIEKCOB HE BXOJHT B COCTAB MarvCTPAILHOTO He(PTEIIPOBOA:

A) moxBosiye TpyOOIpPOBOIH;

B) ronoBHast 1 mpoMexyTOUHast HeTeepeKauMBAIONINE CTAHIINM;

C) xoHe4HBI (HAIUBHOM) IyHKT;

D) nedrebasa;

E) nuneiinbie coopyXeHHUsL.

3. Yka3aTh Kakoi M3 KOMIIJICKCOB HE BXOJHUT B COCTAB MarCTPAIILHOTO HE(TETIPOBOA:

A) noaBozsIye TPYOOIIPOBOIbI;

B) ronoBHast u mpomMexyTouHas HeTeepeKauMBAIONINE CTAHIINM;

C) xoHeuHBI (HATMBHON) MyHKT;

D) nedrebdasa;

E) nmumeiinbie coopyxeHus.

IlepedyeHs BOIPOCOB AJIsA IPOBEACHUS IIPOMEKYTOUHOHN aTTECTALIUU

BO]'[pOCbI AJIAA MOATOTOBKH K 3K3aMEHY B 8 ceMmecTpe:




10.
11.
12.
13.
14.
15.

16.

10.

11.

12.

13.

14.

15.
16.

Br10op reomeTpudecky ¥ THAPABINIECKH BEITOTHOTO MTOTIEPEIHOTO CEUSHHS TPYOOIIPOBOIOB.

Kakne ocHOBHBIC KOHCTPYKTHBHBIC ITAPaMETPHI IPHHUMAIOTCS TIPH MIPOCKTHPOBAHUHN TPYOOTIPOBOIOB?

Yro 03HaYaeT HaJIeKHOCTh TPYyOOIIPOBOIOB.
Kakoe nomnomHUTEIbHOE TOKPEITHE TPYOOIIPOBOIA HCIONB3YETCS?
OCHOBHBIE MOJIOKEHU JJIs pacueTa IMoToKa B TpyOOIpoBo/IE.
Pabouee naBiienue TpyoonpoBoa.
TpaHcnopTupyeMble pabodre cpeibl 10 TpyOOIpoBOIaM.
Kak orjeHuBaeTcst Ka4ecTBO TPAHCIOPTHPYEMOH CPEIbl.
THITEI MAaruCTPaIbHEIX TPYO.
UYro 03HayaeT TeMIepaTypHoe yIUIMHEeHHe TpyOoIIpoBoa.
Kak mpomsBoautcs pacder pazMepoB TpyOOIIpOBOAA IPH N3MEHEHNUH TEMITEPaTYpHL.
OnrtumManbsHasi CKOPOCTb TIOTOKA TSI PAa3INYHBIX TPYOOIIPOBOIHBIX CUCTEM.
OCHOBHEBIC TTOJIOKEHUS IS pacueTa IOTOKa B TpyOOIIpoBoIE.
ITpuHIHIT paboTHI 11/60 HACOCOB.
TexHuueckne TpeOOBaHHS K HACOCaM.
XapakTepUCTUKN MaruCTPALHBIX HACOCOB.

Bonpocs! a5 noaroroBku k BPK B 9 cemectpe:
YacTHas KaBUTAIIMOHHAS XapaKTePHCTHKA HACOCOB
BepTukanbHble /6 HACOCHI, XapaKTEPUCTUKU. KOHCTPYKIIHS HACOCHOTO arperara.
CxeMbl coeIMHEHN HACOCOB M Pe3epBYapoB HEYTEIPOLYKTOB
CpencrBa U3MepeHus KOJIMYecTBa He(TH.
CucTeMsI pa3rpy3KHd U OXJIKICHHS TOPIEBEIX YIUIOTHEHHUH HACOCOB.
CucTeMbl CMa3Ki M OXJIAXK/ICHHUS TOPLEBBIX YIDIOTHCHNI HACOCOB.
CucreMbl cOOpa yTe4eK OT TOPLEBBIX YILIOTHEHHUI HACOCOB
Knaccudpuxanus HIIC u xapakTeprcTika OCHOBHBIX OOBEKTOB
OcHOBHBIE JieTainy HeTIHOTO FEPMETHYHOTO LIEHTPOOSIKHOTO HACcOCa.

O6opyznoBanue pe3epByapoB. [lapameTpsl pezepByapoB

Tpy6omnpoBoanas apmarypa, nmpumensiemas Ha HIIC u KC. 3amopnas apmarypa. OOpaTHBIC KIIaIaHBI.

IIpenoxpanuTenpHble yCTPOICTBA

ITonGop TpyOOIIPOBOAHOI apMaTypsl B 34aHUH cTaHUKU. [IpUBOIBI 3a1IOpHON apMaTypbl

BcnomorarenbHble cucTEMbI TEPEKavyUBAIONINX CTAHIINH.
BonomnpoBonHbie cOOpYKEHUS epeKavnBaIOIIUX CTAHLIUH.
Cucremsl 3aeprocaadkenunss HIIC u KC. Cucrema Bentuisiiiuu HITC u KC.

Oco6eHHOCTH IPOEKTUPOBAHUS 1 IKCILTyaTaIlMH BOJOOTBOISIINX TPYyOOIIPOBOAOB.



IIpuMepHbIii 3K3aMeHAIIMOHHbIH OuIeT

MUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30BAHUSA POCCUMCKOU ®EJIEPALTUNA
®I'BOY BO TOBOJDKCKHUI FOCYJAPCTBEHHBIM TEXHOJIOTMYECKUI YHUBEPCUTET»

Ka(bezlpa JICCONIPOMBIINUICHHBIX U XUMHUYCCKUX TEXHOJIOTUM

JK3aMeHAHOHHBIH OunseT Ne (
«HacocHble 1 KOMIIpECCOpHBIE CTAHIIUIDY
1. OcHOBHBIE U TIOJITIOPHBIE IEHTPOOECKHBIE HACOCHI TSI MATHCTPAIBHBIX TpyOompoBoaoB Moaeneir HK u HKB.

2. BermoMoraTeabHbIC CUCTEMBI MEPCKAINBAIOIINX CTaHIUHN. CucremMbl BOZ[OCH36}KCHI/ISI

3aBenyromui Kapeapoi

(moxmm
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