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1 ean u 3212494 OCBOEHUS JUCHUTIIUHBI

Iean (1es1M) OCBOCHUS AUCIUTIUHBI:

- peanu3anus B paMKax JUCHUIUIMHBI TpeOOBaHUM KBaTU(UKALMOHHONW XapaKTepUCTUKHU, CBI3aHHON
¢ TnpoecCHOHAIBHONW JEATeNbHOCTBIO BBIMyCKHUKA 1o HampasieHuto 13.03.01 TemosHepretuka u
TeIUIOTeXHUKa coryacHo denepanbHOMY TOCYyIapCTBEHHOMY OOpa30BaTeIbHOMY CTaHAAPTY BBICIIETO
00pa3oBaHusl, yTBEPKICHHOMY IIPHUKa30M MUHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit deaeparyu ot
28.02.2018 1. Ne 143;

- (opMupoBaHHE COOTBETCTBYIOIIUX KOMIIETEHIIMH, MPEeIyCMOTPEHHBIX 00pa30BaTebHON
nporpamMmmoil Beiciiero oOpaszoBanust (OIl BO) moxaroroBku OakanaBpoB 1o HampasieHuto 13.03.01
TennosHepreTuka 1 TEINIOTEXHUKA € TPO(UIIEM MOJTOTOBKH « DHeproodecneyeHne npeaAnpusITHD.

3agayu:

-OBJIaICHUE CTYyJEHTaMU OCHOBHBIMHU IOHATHSIMM O CBOWMCTBAaxX MHAKOCTEH M Tra3oB, 3aKOHAMH,
pacCMOTpPEHHE OCHOBHBIX 3aKOHOB THUAPOCTATUKH, YMEHHUE OMNPENeNATh THIAPOCTAaTUYECKOE IaBIICEHHE B
KUAKOCTAX M JIaBJIE€HUE Ta30B, CWIbl THIAPOCTATHUUYECKOTO JaBJIECHUS, JACHCTBYIOLIME Ha IUIOCKHE U
KPUBOJIMHEHHBIE TOBEPXHOCTH, ABJIECHUS U CKOPOCTU B MOTOKAaxX >KHJIKOCTEH M ra3oB, JelaTh TUIIOBBIC
TH/IPaBIMYECKHUE PACUETHI;

- YMETh OIpeNesaTh THAPOAUHAMUYECKOE JaBICHHUE B HKHUIKOCTSX.

- OIIPENENSATh CTENEHb C)KUMAEMOCTH I'a30B U N3MEHEHHE CBOMCTB UX MPU 3TOM

2 MecTo THCHUILIHHBI B CTPYKTYpe 00pa30BaTe/bHOM MPOrpaMMbl
JluctumimHa OTHOCUTCS K 0a30Boi yacTu 0s10ka [] «/ucuurmmnab (MOTy N )»

[IpepexBusutel nucunmunel: b1./].6.14 Quszuxa, b1./[.5.16 Mamemamuka

[TocTpexBusutel aucturumebl: b1./].5.25 Ucmounuku u cucmemsbl menjioCHAONCeHUs NPEeONnpUsmutl,
b1.J[.B.6 Texuonocuueckue suepeocucmemvt npeonpusmuti, b1.J[.B.9 Manoomxoonvie mexnonocuu 8
anepeemuxe, b1.J[.B.11 Jluacnocmuka snepeemuueckozo obopyoosarnus, b1./].B.15 KomenvHvle ycmanosxu
u napoeernepamopwt, b2.11.B.11.2 [Ipoexmnasa npakmuka

3 TpeGoBaHus K pe3yabTaramM 00y4eHHs 110 AUCHHUILIMHE
[Ipouecc n3yueHus: AUCUUIIIMHBI HANIpaBieH Ha (POPMHUPOBAHUE CIEAYIOLIUX PE3YIHTATOB O0YUEHUS

[Inanupyemslie pe3ynbTaThbl
Kon n naumeHnoBanue Kon u HaumeHoBaHue HHIUKATOpa o0ydeHus IO TUCITUTLINHE,
(hopMUpYyEMbIX KOMIETEHITHH JOCTUKEHHSI KOMITETEHITUI XapaKTepU3YIOLIIe dTaIbl
(hopMHPOBaHMS KOMIIETEHITUI
OIIK-4 Cniocoben OIIK-4-B-1 JlemoncTpupyet 3HaTh: OcHOBHBIE 3aKOHBI
JIEMOHCTPHUPOBATH MPUMEHEHUE | TOHUMAHNE OCHOBHBIX 3aKOHOB JIBIKEHUS )KUJIKOCTU U Ta30B
OCHOBHBIX CIIOCOOOB JIBUKEHHUS )KUJKOCTEH U Ta30B YmeTs: [lpumensTb  3HAHUSA
nonyueHusi, mpeodpazosanus, |OIIK-4-B-2 [IpumMeHsieT 3HaHUSI OCHOB | 0OCOOCHHOCTEH MOJTy4YEHUS,
TPAHCIIOPTA U UCIOIb30BAHUS | THIPOTra30AMHAMUKH ISl pACUETOB npeoOpa3oBaHus, TpaHCHOpPTa U
TEIJIOTHI B TEIJIOTEXHUYECKUX |TEIIOTEXHUYECKUX YCTAHOBOK M CXEM | UCTIOJIb30BAHMS TEIIOTHI B
YCTaHOBKaX U CHCTEMax TEIUIOTEXHUYECKUX YCTaHOBKax M
cucreMax
Bnaners:
Hasrikamu IPOBEICHUS
TEIUIOTEXHUYECKUX PACUeTOB

4 CTpyKTYypa M coJiepKaHue TUCHUNINHBI
4.1 CTpyKTypa IUCHUTIAHBI

OO6mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 6 3aUeTHBIX eauHuUIl (216 akageMUYeCKHX 4acoB).



TpynoemMKOCTb,
Bunx pabotsr aKaJeMHYCCKHX 9acOB
4 cemecTp 5 cemecTp BCETO

Oo6masi Tpy10éMKOCTh 108 108 216
KonrakTHas pa6ora: 50,25 35,25 85,5
Jlexiuu (JI) 18 18 36
[Ipaktuueckue 3anstus (I13) 16 16 32
Jlaboparopusie paboTs (JIP) 16 16
KoncynbTanum 1 1
[IpomexyTouHas aTTecTauus (3a4eT, SK3aMEH) 0,25 0,25 0,5
CamocrosiTesibHasA padora: 57,75 72,75 130,5
- camono02omosKka (npopabomxa u nosmopenue J1eKYUOHHO2O0
mMamepuana u Mmamepuana y4eOHUKo8 u yueOuvlx nocooull; 15,00 30,00 45,00
- 10020MOBKa K 1a00pamopHbiM 3AHAMUIM, 10,00 10,00 20,00
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 10,00 10,00 20,00
- N0020MOBKA K PyOedCHOMY KOHMPOJIO U M.N.) 10,00 10,00 20,00
- N10020MOBKA K IK3AMEHY 12,75 12,75 25,50
Bua uToroBoro KOHTpoJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
au(pepeHPOBAHHBIN 3a4€T)

Pazgensl AUCHUIUINHBI, U3y4YaCMBIC B 4 CCMECTPC

KonnuecTBo yacos
Ne paznena HaumenoBanue pasnenon aytopHas BHeEay/I.
BCETO abota
T3 | P pabota
1.1 OcHoBHBIE (PU3NIECKUE CBOWCTBA KHUIKOCTEH U 11 4 4 3
ra3oB
1.2 ['upocraTuueckoe AaBlieHUE U €r0 CBOMCTBA 8 4 3
1.3 HuddepennunanbHbie ypaBHEHUS PABHOBECHS 8 4 3
KuakocTu. llpumenenue ypaBHeHus Dumepa.
1.4 OcHOBHOE YpaBHEHHE THIPOCTATUKHI 7 4 3
1.5 Bupl naBiaeHuit u cnocoObl H3MEPEHUS TABICHHUI 6 2 3
1.6 Cuibl THAPOCTATUYECKOTO JaBJICHUS Ha IUIOCKUE U 6 2 3
KPUBOJIMHEHHBIC TOBEPXHOCTHU
1.7 3akoH ApxuMmena. Bo3nyxomnnaBanue 3 3
1.8 OCHOBBEI IUIaBaHUS TEJ B dKUIKOCTH 5 2 3
1.9 3akoH [lackans. [Ipumenenue 3axona [lackans mist 5 2 3
pacyeTa NpoCTEHIINX I'MAPABINYECKUX MALTUH
1.10 OCHOBHBIE IOHSITHUSI, ONIPEJICTICHUS] U YPaBHEHUS 3 3
THIPOra30AMHAMUKHI
1.11 Kunemarnueckue napameTpbl TCUCHUSI. 7 4 3
PaBHOMEpHOE M HEpaBHOMEPHOE JBUKEHHUE ITIOTOKOB
1.12 VYpaBHeHHE HEPa3pBIBHOCTU MOTOKa. OmgHOMEpHOE 7 2 2 3
JIBIYKEHUE HKUIKOCTH
1.13 YpaBHeHue bepHyum 171 HECKUMAEMON 5 2 3
KUAKOCTU. YpaBHeHUE bepHyu A ra3oB.
Paznuunbie hopMbI ypaBHEHHsI SHEPTUU
1.14 Pacuer ra3zoBbIX TeueHUH C TOMOIIBIO 7 2 2 3
ra3olMHaMUYecKuX QyHKIUH
1.15 Teopus norpanndHOrO €10s1. OCHOBHBIE TOHATHUS U 5 2 3
ypaBHEHUs MOIPAHUYHOTO ciiod. JlaMuHapHbIii
norpaHuyHeIi cioil. [lepexon namurapHOro
MOTPAHUYHOTO CJI0S B TYpOYJIESHTHBIN
1.16 Ypasuenust HaBbe-Ctokca u PeiiHosbica 3 3




KonnuecTBo yacos
ayJIuTOpHas
Ne paznena HanmenoBanue pasnennos BCEro Y aGOIT)a BHEAy/I.
T3 | P pabota
1.17 [Torepu Hanopa npu paBHOMEPHOM TEYEHUH 7 2 5
xuakoctu. [lorepu Hamopa mo JuiMHe.
KoadpummeHT ruipaBIndeckoro TpeHus
1.18 MectHble moTepu  Hamopa. Buabl  MecTHBIX 5 5
CONPOTUBIICHUM. 3HaueHus K03 (HULUEHTOB
MECTHBIX COITPOTUBJICHUM
Utoro: 108 18 | 16 | 16 58
Paznenbl nucuuIIMHbL, U3y4aeMbie B S ceMecTpe
KonuyecTBo yacos
ayJIuTOpHas
Ne paznena HanmenoBanue pasnenos BCero Y 3a602 N BHEAy/l.
T3 | P paboTta
2.1 ['mapaBaMyecKuil pacyeT HAOPHBIX TPyOONIPOBOIOB 6 4 4
2.2 HeycranoBuBiieecs HanmopHOE ABUKEHUE KUJTKOCTH 6 4 4
B TpyOompoBoe
2.3 ['mapaBauyeckuil yaap 6 4
24 Hcreuenune KUAKOCTH Yepe3 OTBEPCTHUS U HACAAKU 6 4 4
2.5 Bogocausel Kpurepa - Odunepona 6 2 4
2.6 HNHxeKkTophl 6 2 4
2.7 Knaccudukanus Tpy0ornpoBoioB 6 4 4
2.8 OCHOBHBIE pacueTHBIC 3aBUCUMOCTH TPYOOIIPOBOIOB 6 4 4
2.9 [TocnenoBarensHOE U MapaIeIbBHOE COSAMHEHUE 6 2 4
TpyOOIIPOBOJIOB
2.10 Pacuer TynuKOBBIX U KOJBLEBBIX CETEN 6 2 4
2.11 JIBM>KEHHE KUIKOCTU B IOPUCTOM CpeJE. 6 2 4
WndunsTpanus
2.12 ['mapoarHamuyeckas TeOpusl CMa3Ku 6 2 4
2.13 OO0TeKaHe TeJl HEC)KUMAEMO KUIKOCTHIO 6 4
2.14 MopenupoBaHue THAPOMEXAHUYECKUX SIBICHUI 6 4
2.15 IM'unapaBnuyeckne MamvHbI (IMHAMHUYECKUE U 6 4
00BEMHBIC)
2.16 ['mapaBnvka OpUPOIOOXPAHHBIX IPOEKTOB 6 2 4
2.17 ['mapaBivka SHEPTETHIECKUX O0BEKTOB 12 10
Hroro: 108 18 | 16 74
Bcero: 216 36 | 32 | 16 132

4.2 Conepxxanue pas3iejoB IUCHUNINHBI

1.1 OcHoBHBIE (HU3NUECKHE CBOWCTBA JKUAKOCTEH M ra3oB. OOmme cBeIeHHS O NpeAMETe, €ro
Ha3Hau€HHE B HApPOJAHOM XO35HCTBE M 3HAUEHHE B MHTEHCU(DHMKAIMU U SHEProcOepe eHUn MpOU3BOJICTBA.
CocraB u 3a1a4n qUCUMIUTMHBEL. KpaTkas UCTOpHs pa3BUTHS JUCHUIUIMHBL [IOHATHE GKHUIKOCTBY» U «Ta3y.
[IpumeHeHue ypaBHeHUs Ditiepa.

1.4 OcHoBHOE ypaBHEHHE TUAPOCTATHKH. [IOHATHE THAPOCTATHYECKOTO JABJICHHS CTOI0A KHUIKOCTH.
OmnpeneneHue Cwibl JaBIEHUS Ha IUIOCKME, KPHUBOJIMHEHHBIE IOBEPXHOCTM M Ha JHO pe3epByapa.
Omnpenenenue ycioBUi mepexona pabodell cpeapl MEXAy pe3epByapaMH NpU pa3IMYHON HCXOIHOM
IIOTHOCTU. CHIIBI THJIPOCTATUYECKOTO IABJICHUS HA IUIOCKUE U KPUBOJIMHEHHBIE TTOBEPXHOCTH.

1.5 3akon Apxumena. BoznyxomuaBanue. JlelicTBue cuil, Ha TeJO, MOTPY>KEHHOE B KHUAKOCTb.
VYcinoBue paBHOBeCHsl CHUCTeMbl MaBaromux Tes. OmnpeneneHne BBITAIKMBAIOLIECH CHIIBI Ha Telo,
NOTpY’KEHHOE B JKHAKOCTh. OmpeneneHrue o0beMa M IUIOTHOCTH TeNa, IMOTPYKEHHOTO B IKUIKOCTD.
Hcnonb3oBanue qupnxaliel 1 a3pocTaToB Kak MOABEMHBIX MEXaHU3MOB.




1.6 OcHOBBI mIaBaHUs T€I B JKUAKOCTH. Teno IuiaBaeT, TOHET M HAaXOAMUTCA B IOJIO)KEHUU
6e3paznuyHoro pasHoBecus. Llentp naBienus. llentp Bomousmemenus. llonoxkeHue ocToHYMBOCTH
ruiaBaronux ten. [osiBnenue kpena. Pazmerenue rpy30B 1o ocH IjaBaromiero teia. Batepiaunus kopabmueil.
OnpeneneHrie BO3MOKHOM IPy30MOABEMHOCTH CY/IHA.

1.7 3axon Ilackansa. Ilpumenenue 3akoHa Ilackang s pacueTa MPOCTEWINUX TUAPABINYECKHX
MamuH. OCHOBBI TNPOEKTHPOBAHUS T'UAPABIMYECKUX IPECCOB, THUIPABINYECKUX AaKKYMYJISTOPOB U
THJIPABINYECKUX JJOMKPATOB. THIIBI pab0YHX KUAKOCTEH B MPOCTEHUIINX MOABEMHBIX MaIlIUHAX.

1.8 OcCHOBHBIE TOHATHSA, ONPEACIICHHUS W YpPAaBHEHMS TUApOra3oAuHaMuku. [loHsATHME IBMXKEHMS
XKUAKOCTU. J[Ba MeTo#a HCCIEelNOBaHUS ABM)KEHHS XUAKOCTH W Trasa: meronsl Jlarpawka m Oiinepa.
['mpponrHaMUYECKOE [aBJIIEHHE W MECTHas CKOPOCTb YACTHIl JKUJAKOCTU. TpaekTopus W JMHUSA TOKA.
Yckopenue xuakoi yactuipl B Meroae Jlarpanxka u merone Ditnepa. Kiaccudukanus TeueHuii (IOTOKOB)
xuakoctu. [IpuHnun oOpaTuMOCTH ABW)KEHUS. BexkropHas nuHus (MMHMUS TOKa, BUXpEBas JIMHUS) U €€
ypaBHeHHe. BekTopHast TpyOka (TpyOka Toka, BUXpeBast TpyOKa).

1.9 Kunemarnueckue napameTpsl TedeHHUs. PaBHOMEpHOE M HEPaBHOMEPHOE ABMKEHHUE ITOTOKOB.
OnHOMEpHOE yCTaHOBMBILEECS [BHUKEHHE >KMIKOCTH. PoJIb OJHOMEpPHOro aHanu3a MpU PELICHUU
TeXHUYeCKuX 3aaad. OcHOBHbIE ypaBHeHHUs. CKOpocTh 3ByKa. Paznuunblie (opMbl ypaBHEHUS DHEPIUU.
N3ooHTpOonMitHOE TeueHue. IlapameTpsl TOpPMOXEHUS UM KpUTHYECKHE IapaMeTpel. ['azogumHamudeckue
byHKIMM U razoguHamuueckue Tadbmuiel. Kputndeckuit pacxon. Cyskuparomiee comio u coruio JlaBans.
PexxnMbl Te4eHUS 1 U3MEHEHME I1apaMeTpOB IIOTOKA 110 JUIMHE colia JlaBais.

1.10 YpaBHeHHe Hepa3pbIBHOCTH MMOTOKa. OAHOMEpHOE MBMKEHHE >KUAKOCTH. Knaccudukanus
BUJIOB JIBWKCHUS JKUJAKOCTH: YCTAHOBHBIIEECS M HEYCTaHOBHUBILIEECS, HANOpHOE U Oe3HaropHoe,
IJIAaBHOM3MEHSIIOLIEECS M PE3KOM3MEHSIONIEECs, pPABHOMEPHOE U HEPAaBHOMEPHOE NBHKEHHUA. 3akoH CTokca.
JlaBneHue B IBUKYLIEHCS BA3KOW KUIKOCTU. Y PaBHEHUE JBUKEHUS )KUJKOCTH B HAIPSUKCHUAX. Y pABHEHHE
Hagpe-Crokca. Cucrema ypaBHEHUH JUIsl ONIPEAEIICHNS COCTOSTHUS JBHKYIIEUCS BA3KOMN )KUIKOCTH.

1.11 VYpaBHeHue bepHymnu g HEC)KMMaeMOW >KMIKOCTH. YpaBHEHHE bepHymnm uisi rasos.
Paznuunbie popMbl ypaBHeHUst sHeprun Y pasHenue /1. bepHynnu ams aneMeHTapHOM CTpyHKU HaeaabHOU 1
peanbHON KUAKOCTH. YpaBHeHue [l. bepHymum 1 yCTaHOBUBILIErOCs ITOTOKA PEaabHOM KUAKOCTU U rasa.
@uznyeckuil cMbICl U rpaduueckas WHTEpIpeTanus KOMIOHEHTOB ypaBHeHUs [l. bepuymnu. Paznuunbie
(dbopMbl ypaBHEHHS HEpPruu. PacueT ra30BbIX TEUEHUH C TOMOIIBIO ra30JuHAMUYECKUX (QYyHKIMHA. Pexumbl
JBUKEHMSI KUAKOCTU (JIaMUHApHBIA U TypOysieHTHBIN). [IoHsATHE 0 MexaHu3Me TypOyJIE€HTHOTO JBUKEHHUS.
OCHOBHOI 3aKOH BSI3KOT'O COIIPOTHBIICHHUS.

1.12 PacdeT ra3oBbIX TEUCHHH C ITOMOIIIBIO Ta30AMHAMUYeCKUX GyHKIMA. McTeuenne ra3oB U3 comen
u orBepctuil. Mcreuenne raza us orBepetus ¢ octpoi kpomkoil. CyxuBaromuecs corua. Comno JlaBans.
Huddyszopel. Koudyzopsl. uadparmel. Beixnonneie naTtpyOku TypOoMammuH. PasnuyHble Tpymimbl
pacxom0MepoB.

1.13 Teopuss morpaHn4yHOro cinos. OCHOBHBIE NOHATHUS W YPAaBHEHUS NOTPAHUYHOTO CIIOS.
JlamuHapHBIA OrpaHUYHbIN ci10i. [lepexoa nmaMuHapHOTO MOTPAaHUYHOTO cJ0s B TypOysneHTHbIH ['umnoresa
0 MorpaHu4HoM ciioe. OCHOBHBIE OCOOEHHOCTH M JomylieHus. Pacnpenenennue ckopocTeil B MOrpaHuYHOM
cioe. luddepenunanbHoe ypaBHEHUE MOTPAHUYHOTO CJIOS 7Sl YCTAHOBUBIIETOCS TEUEHUS] HECKHUMAEMOU
KUAKocTU. VHTerpanbHOE COOTHOILIEHWE MJisi TMOorpaHu4Horo cios (ypaBHenue Kapmana). YcioBHbIe
TOJILMHBI [IOTPAaHUYHOIO CIIOS.

1.14 VpaBuenus Haspe-Ctokca u PeliHonbpaca YpaBHEHUE NBUKEHUS NI BSI3KOW HEC)KMMAEMOM
xuakoctn u ypaBHeHue Haswe-CTokca. JlamMMHapHOE yCTaHOBUBIIEECS TEUEHHUE BSI3KOW JKHUIKOCTH B
TpyOax. Pacnipenenenue ckopocteil B monepeyHoM ceueHuH. bezpazmepHbiit KoOAQGUIUEHT COTPOTUBICHHUS.
3akoH XareHa-Ilya3zeins. YHuBep canbHble 3aKOHBI paCIIPEIEIEHNs CKOPOCTH.

1.15 Ilorepm Hamopa mnpH paBHOMEPHOM TEYEHHM KHIAKOCTH. [loTepu Hamopa 1o JJMHE.
KoaduuueHnt ruapaBindeckoro TpeHHs IS pa3lWYHBIX MaTepHalloB TpyOorpoBonoB. OmnpeneneHue
BEJIMYMHBI [TOTEPHU HAIIOPA C yY4E€TOM THJPABINYECKOTO, MbE30METPUUECKOrO M I'e0/I€3UNYECKOT0 YKIOHOB.
Omnpenenenue BEIMUMHBI IOTEPh Hanopa B kaHanax. @opmyna A. [le3n.

1.16 MecTtHble morepu Hamopa. Buabl MecTHBIX comnpoTuBieHHH. 3HaueHus KOdPPHUINEHTOB
MECTHBIX COINpPOTHBIIEHUH. OTPHIB MOIPAaHUYHOIO CJIOS MPU MPOXOXKICHUU MMOBOPOTOB TPYO MO pa3HBIMU
yraamu. Cxema otpbiBa. OCOOEHHOCTH OTphIBA JAMHUHAPHOTO U TYpOYJEHTHOrO MOTPAHUYHOTO CJIOS B
TpyOONpOBOJaxX C pazIMYHBIMU Cpoka 7 MU d3Kciuryatanuu. Cuia cONpoOTHBIEHUS U Oe3pa3MepHBIN
KOA(pUIIUEHT CONPOTUBICHUS. XOPOIIO U IJI0X0 00TeKaeMble Tena.

2.1 TmppaBnuyeckuid pacyeT HANOPHBIX TPyOOmpoBoaoB ['mapaBiIMyecKHii pacyeT HaMOPHBIX
TpyOomnpoBojoB. Kiaccudukamuss tpyOonpoBonoB. IlocnenoBarenbHoe M mapauieIbHOE COEAUHEHHE
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TpyOonpoBoioB. TpyOompoBoabl C pPaBHOMEPHO paclpellelieHHbIM pPacXoAoM. PacyeT TYyNUKOBBIX H
KOJIBbLIEBBIX ceTel. [IpenMyiiecTBa M HEIOCTATKH Pa3IMUHbIX CUCTEM TPYOOIPOBOIOB.

2.2 HeycTtaHOBHBILEECS HAOPHOE IBMKEHUE KUIKOCTU B TpyOompoBoje ['uapaBindyeckuil pacyer
0e3HanoOpHBIX TPYOOIPOBOAOB. YpaBHEHHE HEYCTAaHOBHUBIIETOCS JBIMKEHUS KUAKOCTU B )KECTKHX TpyOax.
Pacuer xecTkoro TpyOONpoBOAa TNpPU HEYCTAHOBMBIIEMCS JBI)KEHHMM TIOTOKA BSA3KOW SKHUIKOCTH.
['mppaBnuyeckne MoTepy NMpy HEyCTAaHOBUBLIEMCS JIBHYKECHUU.

2.3 TI'mppaBnuueckuil ymap OmnucaHue SBIEHHS TUAPABIMYECKOro ynapa. TeopeTuueckoe H
SKCTICPUMEHTAIbHOE HCCIICIOBaHUE THApaBindeckoro ynaapa B T1pybax. Ombitet H.E. JXXykoBckoro.
CKopocTb pacnpocTpaHEHHs! YAapHOI BOJIHBI.

2.4 HUcredyeHue XUAKOCTU yepe3 oTBepcTHs M Hacaaku CBoOomHbIe cTpyd. JlalbHOCTH MOJEeTa U
pacrnaj *KUIKUX CTpyd. [IpobieHue cTpyu mpu B3auMOJEHCTBUU € BO3IYIIHBIM ITOTOKOM. Y CJIOBUE CXKAaTHs
cTpyu. BzanmozeincTere cTpyu ¢ TBEpAbIMU Tenamu. KnHeMaTndeckue XapakTepUCTHKU CTPYWHOTO MOTOKA.
WuBepcus crpyu. Kosaddunument pacxona orseperus. Koapduument ckopoctu orBepctusi. OTBepcTHE B
TOHKOM cTeHke. OTBepcTue B TOJICTOM cTeHke. ['paduk AnpTiryss.

2.5 Bopocnusel Kpurepa—OdunepoBa. be3BakyymMHass CTeHKa HOPMaJbHOTO O4YEpPTaHUS C
BEPTUKAJIBHOM BEPX HEM IpaHbro. Bomocnus ¢ TOHKOM cTeHKON. OuepTaHue BOJOCINBA, KOTOPBIA CTPOUTCS
no ombITHBIM JaHHbIM Kpurepa — Oduneposa. lcrnonb3oBaHue BOJOCIAMBA C TOHKOW CTEHKOW st
ONpENIENEHUS PacXoa )KUIKOCTH.

2.6 Nmxekropel CTpyiiHble HAacoChl, MpeJHA3HAYCHHbIE JJIS HarHeTaHus (MH)KEKTOPHI), MOIbeMa
(ameBaTOpBI), OTKAUMBAHUSA METOM pa3psbkeHus (skcraycrepsl). [lapocTpyitHbie nnxkekTopsl. I'azocTpyiiHbie
UHKXEKTOPBI.

2.7 Knaccudukamus TpyOOnpoBoaOB. TeXHOJIOTHYECKHE TpPyOONpOBOABI B 3aBUCHUMOCTH OT
naBiieHus. JleneHue mo pojay TpaHCHOPTUPYEMBIX MPOAYKTOB TeXHOJOrMyeckue TpyOorpoBoabl. Oxpacka
TpyOOmIpoBO/IOB 1O Xapaktepuctukam paboueit cpeast ['OCT 14202-69. CmocoObl CcoenUHEHHS
TpyOonpoBoioB. IIpumenenune Tpy6orpoBoiHOi apMaTypsl. TpeboBaHUs K yKIIaAKe TPYOOIIPOBOJIOB.

2.8 OcHOBHBIE pacueTHble 3aBUCUMOCTU TpyOorpoBojoB IIpocToif TpyOGOmpoBOJ MOCTOSHHOTO
ceueHuss. Co eAMHEHHMs TPOCTHIX TPYOONpOBOMOB. 3HaueHHs KOI((UIMEHTOB SKBHBAJICHTHOM
mepoxoBaTocTu A 11t TpyO W3 pa3 JMUYHBIX MatepuaioB. CioxHbie 8 TpyOOmpoBoabl. TpyOOmpoBOIsI C
HACOCHOM mojaaueil kuakocTed. V3MeHeHHe MPOIyCKHOW CIMOCOOHOCTH TPYOONMpPOBOJOB B IMPOIIECCE HX
JKCIUTyaTallUu.

2.9 TlocnenoBarenbHOe U MapajulelbHOE CcoelIMHEHHE TpyOompoBojaoB IlocienoBarensHoe
coenuHeHne TpyOomnpoBoaoB. [lapamnensHoe coennHenue TpyOorpoBoaoB. [locTpoeHune xapakTepuCTUKU
TpyOONpoBOJa C yYeTOM CO MPOTHBIEHUS MepeKaynBaeMoil cpeibl. Pa3BeTBieHHBIE TpPyOONPOBOJIBI.
Omnpenenenue noTeps Hamopa Jisi pa3IUdHbIX CIOCOO0B YKJIaIKH TpyOOIpoBoa.

2.10 Pacuer TynMKOBBIX M KOJbIEBbIX ceTeid. CocraBieHue cxemsl TpyOompoBoaa. OmpeneneHue
NoTeph Ha y4acTKax TpyoonpoBoaa. PacueTHblil BHyTpeHHUI AuaMeTp TpyOonpoBoa.

2.11 JIBwxxeHue XUIKOCTU B mopucToit cpeae. MudumbTparus

2.12 T'mpponunamuueckas teopust cMmasku. Teopus H.II. IlerpoBa. OCHOBBI rMApPOAMHAMUYECKON
teopun. Cxema BpalieHus nangsl B NOAMIUIHUKE IPU COOCHOM PACIIONOKEHHUHU (2) M C IKCIIEHTPUCUTETOM.
Tpenne cMa304HO TO CIOS MEXKAY IIWIOM M NOJIIMIIHUKOM. PacdeT NOAIMIIHUKOB Ha OCHOBaHUU
TUAPOANHAMUYECKON TEOPUU CMA3KHU.

2.13 OOrekaHue TeN HECKUMAEMOW >KUAKOCTbIO YpaBHEHHE KOJIMYECTBA JBIKEHUS B (opme
I'pomexn —Jlamba. BuxpeBoe u Oe3BuxpeBoe TeueHus. CoorHomenuss Kommu- Pumana. YpaBHenue
bepuymnn n wmHrerpan Komm Jlarpanyka. HawyanpHble M rpaHWYHBIE YCJIOBHMS YpPaBHEHHH HACAIBHOU
KUJKOCTH.

2.14 MonenvupoBaHue THAPOMEXAHHUYECKUX SABJICHUNW AHAIU3 KJIACCUYECKUX JIMHEHHBIX METOIO0B
MOJICIMPOBAHMS THAPOMEXaHUYECKHX YCTPOMCTB. Pa3paboTka KOMIUIEKCAa HENIMHEHHBIX aJrOpUTMHUYECKUX
JUHAMHAYECKUX MOJE JIEH, aITOPUTMOB M IIPOTPAMM.

2.15 TunpaBnuueckue MamIuHBl (AMHAMHYECKHE M O00beMHbIE) ['mapaBiuyeckue MalIMHBI U
BEHTWISITOPbl CBeleHUA. Ha3zHadueHuwe TruapaBIMYECKUX MAaIIMH M BEeHTWIATOpoB. Kiaccudukanus
THJIPaBINYECKUX MamuH. DopMysbsl TEOPETHUECKOro Hamopa LEHTPOOESKHOro Hacoca. BnusHue yria
BBIXO/Ia JIOTIAaTOK pabouero kojeca Ha Hamop Hacoca Paboune XapakTepHCTUKH LIEHTPOOEKHOIO Hacoca.
Pabora Hacoca Ha ceTb.

2.16 T'mapaBiuka NPUPOJOOXPAHHBIX TMPOEKTOB Cxembl CTaHUUN OHOIOTHYECKO, (QU3UKO-
XUMHUYECKOM, MEXaHMYECKOH OYUCTKM NPOM3BOACTBEHHBIX M KOMMYHAIBbHBIX CTOYHBIX BOA. CuHcTembl
BOJIOCHA0KEHUS C 3aMKHYTHIMU ITUKIaMH. OOBEKTH BOJOOXPAHHBIX 30H C KOMIJIEKCOM MEpPONPUSATHH.



2.17 T'mapaBnuka sHepretuueckux o0bekToB Cxembl ['DC, I'POC, ADC, TJL. OcHoBHOe u
BCITOMOTaTEIIbHOE 000PY/IOBaHHE.

4.3 JlabopaTtopHbie padoThI

Ne JIP Ne HaumenoBanwue 1ab0opaTopHBIX paboT Kos-o
paszaeina 4acoB
1 1.1 OcHOBHBIE (U3HYECKUE CBOMCTBA YKMIKOCTEH M ra30B. 4
1 1.11 Kunematndeckue napamerpsl Te4eHUs. PABHOMepHOE U 4
HEPaBHOMEPHOE JBMKEHHE TOTOKOB
2 1.13 VYpaBHenue bepHyiun 171 HEC)KUMAEMOMN KUJKOCTH. Y paBHEHHUE 2
bepuyniu qyist razoB. Paznuunbie popmbl ypaBHEHUS SJHEPTHH
3 1.14  |PacueTt ra3oBbIX T€UE€HHUH C MOMOIIBIO ra30AMHAMUYECKUX (PyHKUINN 2
4 1.15  |Teopus norpannyHoro ciaod. OCHOBHbIE TIOHATUS U YPaBHEHUS 2
MTOTPAaHUYHOTO cIos. JlamuHapHbIN TOrpaHnyHEIN cioil. [lepexon
JIAMMHAPHOTO MOTPAHUYHOTO CJI0s B TYpOYJIEHTHBIH
5 1.17  |IloTepu Hamopa mpu paBHOMEPHOM T€UECHUH XuakocTh. [lotepu 2
Harnopa 1o jiuHe. Koagpuiment rugpaBimieckoro TpeHus
Hroro: 16
4.4 IlpakTuyecKkue 3aHATHS (CEMUHAPHI)
Ne 3ausaTHs Ne Tema Kou-so
paznerna 4acoB
1 1.3 Juddepenunanbable ypaBHEHHSI pABHOBECHS KUAKOCTH. 4
[TpumeHeHue ypaBHeHus: Diiepa
2 1.4 OCHOBHOE YpaBHEHHE THPOCTATUKHI 4
3 1.6 CuJibl THAPOCTATUYECKOTO JABJICHHS Ha TJIOCKHUE U 2
KPUBOJIMHENHBIE TOBEPXHOCTHU
4 1.8 OCHOBBI IIaBaHUS TEJI B )KUIKOCTHU 2
5 1.10  |OcHoOBHBIE MOHSTHSI, olpeeNeHus U ypaBHEHUs 2
THJIPOra30IMHAMHUKH
6 1.12 | YpaBHeHHE Hepa3pbIBHOCTH NOTOKAa. OJJHOMEPHOE ABUKEHUE 2
KUAKOCTHU
7 2.7 Knaccudukanus TpyOoorpoBooB 4
8 2.8 OcHOBHBIE pacUETHbBIE 3aBUCHMOCTH TPYOOIIPOBOIOB 4
9 2.9 [TocnenoBarenpHOE M MapaIeIbHOE COSTMHEHHE TPYOOIIPOBOIOB 2
10 2.10  |Pacuer TYNMKOBBIX U KOJIBLIEBBIX CETEH 2
11 2.11 JIBmKeHHE KUIKOCTH B TopucToi cpeae. MHmibpTpanus 2
12 2.12  |T'maponuHamMuyeckasi TEOpUsl CMa3Ku 2
Hroro: 32

5 Y4yeOHO-MeTOaANYECKOE o0eceyeHne JUCHUILIUHBI

5.1 OcHoBHas 1uTEpaTypa
1. Kymukos, A. A. I'maporazonunamuka : yaeoHoe nocooue / A. A. Kynukos, 1. B. IBanosa, 1. H.
HroxoBa. — Cankrt-IlerepOypr : CIIOI'JITY, 2015. — 64 c. — ISBN 978-5-9239-0760-5. — TekcT : 31ek-
a71eK TpoHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/68444. —
Pexwum nocTyna: [uist aBTOPHU3. TOJIb 30BaTEIICH.
2. Pxasnes, A. A. 'ugpasiuka : yaeOHoe ocodue / A. A. PxxasueB. — Cankr-Ilerepoypr : CIT6IJI-

TPOHHBIN //

TV, 2020. — 96 c¢. — ISBN 978-5-9239-1184-8. — TekcrT :

Jlansb :

IMeKTpoHHbBIN // JlaHb :

ANEKTPOHHO-OMO -

muoteuHas cuctema. — URL: https://e.lanbook.com/book/159312— Pexxum mpoctyna: Jyisi aBTOpH3. TOJIb30-

BaTelIeH.



5.2 lonosiHMTE/ILHAS JIUTEPATYPa

1. Marronun, B. I1. Mexanuka *UAKOCTH U raza. BBeieHrne B TUAPOTra30uHAMUKY : y4eOHOE I0-
cooue / B. II. Martonun. — Ilepms : [THUITY, 2005. — 80 c. — ISBN 5-88151-516-1. — TekcT : amek-
TpoHHBIH // Jlanb : snexkTpoHHO-OMOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/160907. —
PexxuM moctyna: st aBTOPH3. MOJIb30BATENEH.

2. 'uoporazonuHamuka : yaeOHO-MeToanueckoe mocodue / cocrapurenu . B. Bepxorypona, O. A.
AramnsitoBa. — bmarosemenck : AmI'Y, 2017 — Yacte 1 : 'mnpomexannka — 2017. — 82 ¢. — Tekcr :
9NeKTpOHHBIHN // Jlanb : anekTpoHHO-Onbnuoreunas cucrema. — URL: https://e.lanbook.com/book/156559
— PesxuM moctyna: st aBTOpH3. MOJTb30BaTEIICH.

3. T'ugpaBnuka CHUCTEM BOJOCHAOXKEHHS U BOJOOTBeleHHUs : ydeb. mocobue mns By3oB / JI. C.
CxkBopros [u ap.] ; Mock. roc. cTpouT. yH-T. - M.: Apxutektypa-C, 2008. - 256 c.

5.3 llepuoguveckue u3aaHus

1. U3Bectust PAH. DHepreruka: xxypHai.- M.:Axkagemusnaruentp «Hayka» PAH

2. NndopmalinoHHO-U3MEPUTENbHBIE U YIIPABIIAIOIINE CUCTEMBI: KypHal. — M.:AreHtcTtBo «Pocne-
4aThy

3. TermmosnepreTuka: )KypHai. — M.:ArentcTBo «Pocmnedarsy

4. DHeprocOepexeHue: )KypHai. — M.:AreHTcTBo «Pocredarsy»

5.4 UnTepHeT-pecypchbl

https://openedu.ru/course/ - «OTkprITOE 00pazoBanue», Karaigor kypcoB, MOOK: «Cucrems! aBTO-
MaTU3UPOBAHHOTO MPOSKTUPOBAHMUS aITUTUBHBIX TEXHOJIOT U,

https://www.coursera.org/learn/python - «Coursera», MOOK: «Programming for Everybody (Getting
Started with Python);

https://universarium.org/catalog - «Yuausepcapuym», Kypcor, MOOK: «O0mue Bompocs! ¢pumocoduu
HAYKI»;

https://www.lektorium.tv/mooc - «JIekropuym», MOOK: «JluckpeTHas MaTeMaTuKa

5.5 IlporpammHoe oGecneueHue, npodeccuoHabHble 0a3bl JAaHHBIX M HHGpOPMANMOHHBbIE
CIIPaBOYHbIE CHCTEMBbI

1. Onepannonnas cucrema PEJ] OC

2. [Taket oducHbIx npunoxenuit LibreOffice

3. [IporpaMMHas cuctema Jyisi OpraHu3aluu Buaeo-KoHpepeH-cesi3u Webinar.ru

4. TAPAHT Ilnatdopma F1 [DnexTpoHHbIH pecypc]: cpaBouHO-TIpaBoBast cucreMa. / PazpaboTunk
OOO HIII «I"'APAHT-CepBuc», 119992, MockBa, BopoObeBbl ropei, MI'Y, [1990-2023]. — Pexum no-
cryna B ceti OI'Y 11 yctanoBku cucteMsl: \\fileserverl\GarantClient\garant.exe

5. Koncynprantllntoc [DneKTpoHHBIN pecypc]: dMEKTPOHHOE TEPHOIUISCKOE W3/IaHHUE CIIPABOYHAS
npaBoBas cucrema. / Pazpaborunk 3A0 «Koncynpsrant Ilmocy, [1992-2023]. — Pexum noctyna Kk cucreme
B ceti OI'Y st ycranoBku cuctemsl: \\fileserver [\|CONSULT\cons.exe

6. http://edu.garant.ru/garant/study/ - Uatepuet-Bepcusi [ APAHT-O0pa3oBanue, Cuctema TAPAHT
JUISL CTYJIEHTOB, aCIIMPAHTOB U Mperno iaBaTenei

6 MaTepuajibHO-TeXHUYECKOe o0ecnedeHune JUCIUNIUHBI

JIeKIIMOHHbIE M TPAKTUYECKUE 3aHATHS MPOBOJATCS B Y4YeOHBIX ayauTopusx. [[ns mpoBeneHus
JIEKIMOHHBIX U MPAKTHYECKUX padOT MpeIHa3HaYeHbl CIIEIIMATU3UPOBAHHbIE Ay IUTOPHH:

2102 IlomereHue it KypCcOBOTO MPOESKTUPOBAHUS U CAMOCTOSATENILHONW PabOThI 00yUarOMIUXCS

2103 JlaGopaTtopust AJIEKTPOIHEPIETUKHI " YHEPTOCOEPEIKCHUS
2203 bpenaupoBaHHas JeKIMOHHas aynuTopus annekrpocHadxkennus AO «bICK» OO0 «bamkupanepro»

Jli1g mpoBeieHUs MPAaKTUYECKUX paboT UCTONb3YIOTCS YHUBEPCAJIbHBIE Ja00PAaTOPHbIE CTEH/IBI.

[TomernieHne Al caMOCTOSITEILHOM pabOThl 00YYarOIIMXCS OCHAIIEHbI KOMIBIOTEPHOW TEXHUKOM,
noJkioueHHoW Kk cetu «MHTepHeT», M oOecriedyeHneM JocTyna B JJIEKTPOHHYIO HH(OPMAIMOHHO-
oOpa3oBaTenbHyto cpeny ¢pummana u OI'Y.


file://fileserver1/!CONSULT/cons.exe
file://fileserver1/GarantClient/garant.exe
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Hanpasnenue nonrotoBku /3.03.01 Tennosnepzemuka U meniomexnuxa
KOO U HauMeHOo8aHue

[Tpodune: nepeoobecneuenue npednpusmui

Nucummnuna: b1./1.5.21 I'uopoeazoounamuxa

®opma obygenus: OQunan
["on nabopa _ 2026

PEKOMEH/IOBAHA na 3acenanuu kadeIpsl 2IeKTPOCHA0KEHU S IPOMBIIIEHHBIX TIPEANPUITHI
HaumeHosaHue kageopol

nportokos Ne 10 ot " 03 " urons 2026 .

OTBETCTBEHHBIH UCIIOJHUTEND, H.0. 3aB. Kaheapon %
9JIEKTPOCHA0KEHHUS TPOMBIIIIIEHHBIX TPEAIPHATHH 7 C.I'. ITlapunioBa
HauMeHoBaHue Kageopbl hbonuce pacwugposxa nodnucu

Henonnumenu: yz
cT. penogasaTens kad. DIIIT o AA. JlappkuHa
dondicHoCHb noonuce pacuugposxa noonucu

OJIOBPEHA sma 3acenanuun HMC, mpotoxoin Ne 7 ot «17» mrons 2026 .

[Tpencenatens HMC 7 ’é/ JLIO. IlonsgkoBa
noonucs pacwugposra noonucu
COTI'JTACOBAHO:
H.o. 3aB. xadenpon SII1 %/ C.I'. ITlapunosa
Chédtice pacuugposka noonucu
3aBemyromuii Ou6IHOTEKOR /% C.H. Ko3zax

noonucey pacuugposka noonucu
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