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1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

[lensiMu OCBOCHUS AMCIMILIMHBI SIBISCTCS (OPMUPOBAHUE Y 00YUAIOIIMXCS OMPEICICHHOTO
OOIl (m. 6 OO6meit xapakrepuctuku OOII) cocTaBa KOMIIETEHIUH [UIsi TOATOTOBKH K
podeCCHOHATIBHOM AEATEIbHOCTH.

CocrasJsionye pe3yJbTATOB 0CBOCHHS (1eCKPHITOPHI KOMIETeHIHIH)

Kon Pe3yabTaTsl
conmeremu | TINEHOBIN | L
ooInl Kox HaunmeHoBanue
MK(Y)-10 CrocoOHOCTh P3 ITK(V)-10.B2 [HaBbikamu pabOThI ¢ KOHCTPYKTOPCKOM TOKYMEHTAIUCH
Yy4acTBOBAaTh B
HCCIIeI0BaHUU
TEXHOJOTMIeCKUX I[MK(Y)-10.Y2 BeibupaTs 3amaHHBIE TEXHHYCCKHE XapaKTCPHUCTHKH
IIPOLECCOB, 00OpYIOBaHUS W CIIOCOOBI PETYIMPOBAHUS PEKUMAMHU
COBEPIICHCTBOBAHU MepeKavyKy KUIKUX Cpel
M TEXHOJIOTUIECKOTO)
000pyIOBaHUS H
PEKOHCTPYKITMH _ _
NPOU3BOJICTBA IK(Y)-10.32 |[Knaccudukaiuo, yCTPOHCTBO, MNPUHIMIN JACUCTBHUS H
CIIOCOOBI yIpaBlICHUS HedrenepekaunBaroIM
000pyI0BaHUEM
MK(Y)-12 I'oToBHOCTB P4 IIK(Y)-12.B1 [Bnageer HaBbIKaMU HCIBITAaHUS HOBOTO OOOpPYHOBaHMA,
y4acTBOBAaTh B OIIBITHBIX 00Pa3loB, OTPAOOTKH HOBBIX TEXHOJIOTHUECKHX|
UCIIBITAaHUU HOBOTO [Pe)KMMOB TIPH CTPOUTEIBCTBE, PEMOHTE, PEKOHCTPYKILIUY
00opynoBaHus, M BOCCTaHOBJICHMM HE(PTIHBIX M Ta30BBIX CKBaKHH,
OTIBITHBIX 00Pas3IoB, Imo6brue He(hTH ¥ ra3a, cOOpe W MOJIrOTOBKE CKBa)KHHHOM
0TpabOTKE HOBBIX MPOXYKINK, TPAHCHIOPTE M XPAHCHUH YTJIIEBOJOPOIHOTO
TEXHOJIOTHYECKHUX CBIPBS
PEKMMOB IpU
CTPOUTENBCTBE,

PCMOHTE, I[MK(Y)-12.¥2 [Ymeer mOpuUMEHATh METOABl  HCIBITAHHH  HOBOTO
PCKOHCTPYKIIMHA K 000pyI0BaHHs, ONBITHBIX 00Pa3LlOB, METOMBl OTPAOOTKY]
BOCCTaHOBJICHUN HOBBIX TEXHOJIOTMYECKUX PEKUMOB IIPU CTPOUTEIILCTBE,

HEQTAHBIX 1 [PEMOHTE, PEKOHCTPYKIIMU U BOCCTAHOBICHUH HEPTIHBIX U
T'a30BbIX CKBAXHH, ra30BBIX CKBaXHH, J0OOblue HedTu u rasa, cbope Hu
n00br4e HedTH 1 [OJATOTOBKE CKBaXWHHOM IPOAYKLUH, TPAHCIOPTE U

rasa, cbope u XpPaHEHHUHU YTIIEBOJOPOJHOTO ChIPbS

MIOJITOTOBKE

CKBa)KMHHOM

OPOIYKIWH, MK(Y)-12.32 |3naet METOAbl MW dJTanmbl HCHOBITAHUS HOBOIO

TPAHCIIOPTE U 000pYIOBaHMS, ONBITHBIX 00Pa3LOB, METO/IBI OTPaOOTKH]

XpaHEeHHH HOBBIX TEXHOJIOTHUECKHX PEXHMOB IIPH CTPOUTEIBCTBE,
YriieBOAOPOAHOI'O [PEMOHTE, PEKOHCTPYKIIH H BOCCTAHOBIICHIH HE()TSHBIX 1

CBIPBS ra30BBIX CKBa)XWH, NOOBYEe HeTH M Trasza, cOope H

[OJrOTOBKE CKBAKUHHOW MPOLYKLMH, TPAHCIOPTE W

XPaHCHUHU YTJIECBOJOPOJHOIO ChIPbS.

2. MecTo aucuuniiuHbl (MoayJis) B crpykrype OOII

JlcuuIuinHa OTHOCUTCSI K BapHaTUBHOM yactu biioka 1 ydyeGHOro rurana oOpa3oBaTesibHOM
MPOrpaMMbl (JIEKTUBHAS AUCLUILINHA).



3. [lnanupyemple pe3yabTaThbl 00y4eHHUs M0 JUCIHUIIINHE

[Tocne ycrenHoro OCBOGHUs AUCIUILTUHBI Oy1yT c(OPMHUPOBAHBI pE3yIbTaThl 00YUIEHUS:

ILnanupyemble pe3yIbTaThl 00yYeHHUs 110 JUCHUILINHE

Komnerenuus
Kopn HaumMenoBanue =
Onpenenars 00beM U XapaKTep HEUCITPABHOCTEH THAPOMAIINH U IK(Y)-10
PI1 KOMIIPECCOPOB C YUE€TOM MX Ha3HAUYEHUS JUIs ITIAaHUPOBAHUS paboT 1o )
TEXHUYECKOMY OOCITY)KHBAHHUIO.
BrinonHsaTe uaMepeHue napaMeTpoB Mpu pa3InyHbIX PeKUMAax
P12 JKCIJIyaTallii HACOCHBIX YCTAHOBOK. TK(Y)-10
YMeer BHEIPATH B MPAKTHUUECKYIO I€ATEIbHOCTh MHHOBAIIMOHHBIE
pj3 | METOJIMKM ONpENENCHHS ONTUMALHBIX NIapaMETPOB paboThl HACOCHBIX HK(Y)-12
YCTaHOBOK JUISl COKPALIEHHS] SHEPTETUYECKHUX MTOTEPb.
OLieHOYHBIE MEPOTIPUSITHS TEKYIIETO KOHTPOJIS U IPOMEKYTOUYHOM aTTecTalinuu
MPEJICTaBJICHBI B KAJICHIAPHOM PEUTHHT-TUIaHE JUCHUILIMHBI.
4. CTpyKTypa M coep:KaHue TUCHUILINHBI
OcHoBHBIE BU/IbI Y4eOHOM 1eSITeJJbHOCTH
Dopmupyembliii
pMHpY . O6bem
pe3yabTat Buabl yueoHoit
Pazgennbl (ucUIIMHBI BpeMeHH,
00yuyeHus no AeSITeJIbHOCTH u
JUCUHUILINHE :
Jlexun 4
IIpakTrueckue 4
3aHATUS
Pa3znen 1. M'mapomammnbl. OCHOBBI P11
JlaboparopHbie
Teopuu P12 -
3aHATUS
CamocrosiTenpHas 20
pabota
Jlexnun 6
IIpakTrueckue
6
Pl 3aHSTUSA
Pa3nen 2. luHaMUuYecKUe MAIIIMHBI.
N P/12 JlaGopaTtopHbie
OcHoBbl Teopuu. IIpuHnun geicreus -
P3 3aHSTUSA
CamocrosiTenpHas 10
pabota
Jlexmun 22
[IpakTrnueckue 22
Pa3nen 3. LleHTpOGEKHBIE HACOCHI. P 3QHSATUS
Oco0eHHOCTH KOHCTPYKIUI U PI3 JlaboparopHbie
OCHOBHBbIE pacuyeThbl 3aHATUS
CamocTrosiTenbHast 10

pabota




Coneprkanue pa3iesoB AUCITUTUTHHBI:

Paznea 1. 'mppomammnbl. OCHOBBI TeOpUH

OCHOBBI YCTPOHCTBA W TEOpUSl MACHCTBUS THUAPABINYECKHX MAIIMH W KOMIIPECCOPOB.
Omnpenenenus u o0Iast KIIaCCH(PHUKAIMS TOTOYHBIX MaIIKH. Kitaccugukarys mo npuHIMITY 1eHCTBHUS
U BHIY INEepeKaynMBaeMON TEKyded Cpeipl, HalpaBlICHUIO Iepenadd SHepruu. JluHamudeckne
MamuHbl. CXeMaTHYHOE HCIIOIHEHHE U OTJIMYHUS OT KOMIIPECCOPHOTO 000PYAOBAHUS IPYTUX THUIIOB.
O0bemuble MammHbl.  JlocromHcTBa W HegocTatku. OrpaHuYeHME TPUMEHEHHS  IIPU
TpyOonpoBogHOM TpaHcnopTe Hedptu u HedrenpoaykToB. lllecTtepeHuaTsie W IMJIaCTUHYATHIC
MamuHbl. CTylHBIE HACOCHI M ITHEBMAaTHYECKHE MOABEMHUKHU IS >Kuakoctedl. bamanc pabor B
OPOTOYHBIX MamuHax. (OCHOBHBIE TEXHHUYECKHE TIOKazaTenu. [ HIpaBIMYecKue BUTATEIH.
CoBmecTtHas paboTta Hacoca U TPYOOIIPOBOIHON CHCTEMBI.

TeMmbl JIeKIHM:

1 OOmiee mnpeacraBleHHE O THAPOMAIIMHAX, HA3HAYEHHE M KIACCU(PUKALOHHbIE
IIPU3HAKU

2 OOmiee mnpencTaBieHUE O KOMIpeccopaX, Ha3Haue€HUE M KJacCU(UKaIMOHHBIE
MIPU3HAKU

TeMbl NPaKTHYECKUX 3aAHATHIA:
1 OcCHOBBI pacueTa THIPaBINYECKOTO MIPUBOAA

2 OCHOBEBI pacdyeTa ri ApaBJIMYICCKOro mmpruBoJia

Pazgen 2. lunamMmuyeckue MamnHbl. OcHoBbI Teopun. [Ipunuun aeiictBus

[TpuHIMD KEeHCTBUS MAlMH JUHAMUYECKOro Thna. Pa3pessl Koneca eHTpOOEKHON MalllUHBI.
[TapamnenorpaMmsl CKOPOCTEM Ha BXOJI€ M BBIXOJI€ MEKJIONACTHBIX KaHAIOB. YpaBHEHUE Duiepa.
Teopernueckuit U AeHCTBUTENBbHBIN HANOPHI, pa3BUBacMble pabounMm KosiecoM. [1oTok BpemeHu B
pabodem Kojece. YpaBHCHHE MaIIIVH.

Bnusnue Qopmbl nomacTelt Kojec AMHAMMYECKOW MAIIMHBI Ha HAMOPHO-PACXOHBIC
XapaKTepUCTHKU HACOCHBIX arperaroB. Tpu Tuna jomnacteil padodero koneca. OCHOBHBIE pa3Mepbl
KOJIeCa, TEYEHUE JKUJKOCTU B MEXJIONacTHhIX KaHanax. [lonBoasl m orBoasl. Momuocts u KIIJ
MaIlIuH JUHAMAYECKOTO THUIIA.

TeMbl JeKINA:

3 TexHudyeckne  XapakTEPUCTHKH, ONpENENAIUE  yCIOBUSA s dexkTuBHON
JKCILTyaTalued NePEeKaYnBarOIUX arperaTos.

4 [ToBbimenue 3(hpeKTUBHOCTU THIPABINYECKUX MAIIUH
[Tobiuienue s pexruHocTH KITJ]

TeMbl NpaKTHYECKUX 3aHATHI:

3 PacueT mapameTpoB HACOCOB AMHAMUYECKOTO TUIIA
4 Pacuer mapameTpoB pabodero kojueca
5 Onenka 3¢ (eKTUBHOCTH HACOCHBIX YCTAHOBOK

Paznen 3. LlenTpode:knbie Hacochl. OCO0eHHOCTH KOHCTPYKIMIA M OCHOBHBIE PacYeThl.

MHorocTyneHyaTble 1 MHOTOIOTOYHbBIE HEHTPOOeKHbIe MamMHbL. OceBble U pajuaibHbIe
CWJIBI B LEHTPOOEXKHBIX Hacocax. TeopeThyeckue XapakTepUCTUKU. JleHCTBUTENbHbIE
XapaKTEPUCTUKU IIPU IIOCTOSIHHOM 4YacTOTE BpalleHUsA. BiMsgHME 4acTOTHI BpallCHUS U BSI3KOCTH



nepeKavYrnBaeMoil CI1ab0CKIMaeMoi cpeibl Ha pabouue mapaMeTphl HEeHTPOOEKHOTO Hacoca.

bespazMepHble M YHUBEpPCAIbHBIE XapaKTepUCTUKHU. VICHbITaHUA HACOCHBIX arperaros.
PerynupoBanue noxayu nmpu noMou apoccens. Perynuposanue nmogayu npy NOMOLIM U3MEHEHUS
4aCcTOTHI BPAIllCHUs Bajla MAaIlMHbBI U IIPU IIOMOLIY PEryJIMPOBAaHUS IOBOPOTHBIMU HAIIPaBJIAIOIIUMHU
JIONAcTSIMU Ha BXojie B pabouee kojieco. CBOAHbBIE IpaMKHU HACOCOB NPHU Pa3IMYHBIX CHOco0ax
perynupoBanust. OrpaHu4eHNsI IPUMEHUMOCTH YKa3aHHBIX METOJ0B. XapaKTEpUCTUKU HACOCOB IIPU
[I0CJIEI0BATENbHOM M MapajuleIbHOM coeAMHeHUsX. IToMmax B LIEHTPOOEKHBIX HarHeTaTelsiX U
CIOCOOBl TPEAOTBPALICHUS DPAa3BUTUS OCIOXKHAIOMMX THporeccoB. KaButamms U crocoObl
IIPEAOTBPALCHUS.

TeMbl JIeKIUA:
6-7 MHorocTyrneH4arsle ¥ MHOTOITIOTOYHBIE IIEHTPOOESKHBIC MAIITUHBI
8-9 CriocoOsI peryIMpoBaHus HATOPHO-PACXOTHBIX XapaKTEPUCTUK
10-11 MHcmbiTaHus HACOCHBIX arperaToB
12-13 OmacHOCTB pa3BUTHS MIOMITAKHBIX SBJICHUN B MAIIMHAX IIEHTPOOEKHOTO THTIA
14-15 OmnacHOCTb pa3BUTHS KaBUTAIIMOHHBIX SIBJICHUI B MalllMHAX [IEHTPOOEKHOTO THIIA

16 [ToBbienue 3¢ (heKTUBHOCTH IKCILTyaTallud HACOCHBIX arperaToB

TeMbl NpaKTHYECKUX 3AHATHM:
6-7 Pacuer KIIJ] u MOImHOCTH IEHTPOOEIKHOTO HAarHETATEIIS
8-9 [IpenBapuTeIIbHBII BBIOOP JAaBICHUS B THIPOIIPUBOJIC
10-11 Bs106op Hacoca ajis THAPONIPUBOAA
12-13 Bw10op ruppoanmnapaTypsl
14-15 Pacuer He0OXOAMMOrO JIaBJICHUS HA BXOJIE B THIPOJIBUTATEIb

16 PaH)KI/IpOBaHI/IC MalllvH 110 NpU3HaAKaM U OCHOBHBIM TCXHHYCCKUM XapPAKTCPHUCTUKAM
S. Opranusanusi CaMOCTOAITEILHON Pad0ThI CTY/ICHTOB

CamocrosiTenbHast padoTa CTyJ€HTOB IIPU U3YUYE€HUHU TUCHUIUIMHBI (MOJYJIs) IPEAYCMOTpPEHA B
CIIEAYIOIIMX BUJaX U popMax:

— Pabora ¢ JeKUMOHHBIM MaTepUaAJIOM, IOMCK M 0030p JMTEpaTyphl U 3JIEKTPOHHBIX
MCTOYHUKOB MH(POPMAIMH 110 MHAWBUIyaJIbHO 3a/IaHHOM 1polieme Kypca;

— H3yueHue TeM, BBIHECEHHBIX HAa CAMOCTOATEIbHYIO IPOPAOOTKY;

— Tlouck, ananu3, CTpyKTypHUpOBaHUE U Mpe3eHTaLs HH(OpMALUH;

— Bemonnenue N/13 1 KOHTPONIBHBIX paboT;

— TloxnroroBka k 1a00opaTOpHBIM paboTaM, K MPAKTHYECKUM 3aHATHUSAM;

— MHccaenoBatenbckas pa60Ta 1 Y4aCTUC B HAYYHBIX CTYACHYCCKUX KOH(I)epCHI_II/IHX, CCMHUHapax
" OJIUMITHMAaax.;

— AHanu3 Hay4yHBIX MyOJIMKAIHii 110 3apaHee onpeAesIeHHON MpernojaBaTesieM TEME;

- HO}IFOTOBK& K OLICHUBAIOIIUM MCPOIPUATHAM.

6. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne THCITUTITHHBI



6.1. YueOHO-MeTOAMYECKOE 00ecIeyeHne

OcHoBHasi IMTEpaTypa

1.

OKcIuTyaTaldss HAcCOCHBIX U KOMIIPDECCOPHBIX —CTaHIUM : y4yeOHOoe mocolue
[DnmexkTpoHHBIi  pecypc] / ~ HamuonanmpHbIA — WccienoBaTeNbCKuid — TOMCKUH
nonmutexanuecknii yausepeutet (TITY) ; coct. A. JI. Capyes ; JI. A. CapyeB. — 1
KomnbioTepHbId (aitn (pdf; 6.2 MB). — Tomck: Uzn-sBo TIIY, 2016. — 3arnasue c
TUTYJIBHOTO 9KpaHa. — Jloctryn w3 kopmopatuBHod cetm TIIY. URL:
http://www.lib.tpu.ru/fulltext2/m/2016/m090.pdf (KOHTEHT) Jjara oOpaleHus:
20.08.2017). — Peskum mocTyma: i aBTOPH3. MOJIb30BATEICH.

VYxuH, bopuc Buagumuposuu. ['mapaBnuueckue MamuHbl. Hacochl, BEHTHIATODSL,
KOMITPECCOPhl U TUIPONPHUBOJ: yueOHoe rmocodue / b. B. Yxun. — Mocka: ®opym
Wndpa-M, 2011. — 320 c.: un. — Briciiee o6pazoBanue. — bubauorp.: c¢. 318-319. —
ISBN 978-5-16-004359-3. — ISBN 978-5-8199-0436-7.

AsronomoBa, . B. Kommnpeccopusie craniuu u ycraHoBku. Y1 / Asronomosa U. B. -
MockBa: MITY wum. H.D. baymana, 2011. - 84 c. - URL:
http://e.lanbook.com/books/element.php?pll_id=52212 (konrteHT) (maTa oOpaIlICHHS:
20.08.2017). — PexuM gocTyra: i aBTOPHU3. MOJIb30BATEIICH.

AsronomoBa, U. B. Kommpeccopnsie ctanumu u yctanoBku. Y2 / ABronomona U. B. -
Mocksa: MITY wm. HDO.  baymana, 2011. - 64 c. URL:
http://e.lanbook.com/books/element.php?pll_id=52213 (konrteHT) (maTa oOpaIlICHHS:
20.08.2017). — PexuM gocTyra: it aBTOPHU3. MOJIb30BATEIICH.

JlonoIHUTeIbHAS JTUTEpaTypa

1.

Pynauenko A. B. ['a3oTypOuHHBIE yCTaHOBKM JUIsi TPAHCIOPTAa MPHUPOJHOTO Tasa:
yuebHoe mocodue / A. B. Pymagenko, H. B. Uyxapea; HaumonambHbIi
uccaenoBateabckuii Tomckuii monmurexuudeckuii yuusepcuret (TITY). - [2-e w3,
nepepad.]. - Tomck: U3a-so TITY, 2012. - 212 c.

6.2. UudopmManinoHHOe U POrpaMMHoe odecrevyeHne

Internet-pecypcer (B 1.u. B cpene LMS MOODLE u ap. oOpa3oBarenbHble W OUOIHOTEUYHBIC

pecypcesl):
1.
2.

ok~

CrnoBapu u >HnmkjIonenuu. Pexxum nocryna: http://dic.academic.ru
DnexTpoHHO-0nbnuoTeyHas cuctema «HarmoHansHbI HPPOBOH pecypc «PykoHT»:

http://rucont.ru
Hay4nas snextponnas oudiaunoreka. Pexxum mocryna: http://elibrary.ru

CrnoBapu u >HnmkjIonenuu. Pexxum nocryna: http://dic.academic.ru
DnexTpoHHO-0nbInoTeyHas cucreMa «HannoHansHbIi nudpoBoii pecypc «PykoHT»:

http://rucont.ru

JIneH3noHHOE IPOTpaMMHOE oOecTIeUeHNE:

CoNoR~wWNE

Windows 10 Professional Russian Academic

Microsoft Office Standard 2016

Acrobat Reader DC and Runtime Software Distribution Agreement
Cisco Webex Meetings

Document Foundation LibreOffice

Tracker Software PDF-XChange Viewer

Zoom Zoom

MATLAB Full Suite TAH Concurrent;

AutoCAD Mechanical 2020 Education Network;


http://www.lib.tpu.ru/fulltext2/m/2016/m090.pdf
http://e.lanbook.com/books/element.php?pl1_id=52212
http://e.lanbook.com/books/element.php?pl1_id=52213
http://rucont.ru/
http://elibrary.ru/
http://rucont.ru/

10. Ansys Electromagnetics Suite Academic Multiphysics Campus Solution 2020;
11. 3ds Max 2020 Education Network;
12. BupryanbHbiii yaeOHBINH KOMITIEKC ApMaTypa HeTera3onpoBoa.



