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1 e u 3a1a491 OCBOEHUS AUCIHUTIIHHBI

ean (1esm) OCBOCHUS AUCITUTIUHBI:

- peanu3anus B paMKaxX AUCIUIUIMHBI TpeOOBaHUN KBAIU(PUKAIIMOHHON XapaKTepUCTUKH, CBS3aH -
HOH ¢ podeCCHOHANBHON AeSTeILHOCTRIO BRITYCKHUKA 10 HanmpaBieHuo 13.03.01 Tenmosnepreruka u
TemioTexHuka corsiacHo denepanbHOMY TrOCyAapCTBEHHOMY O0Opa30BaTEbHOMY CTaHIAPTy BBICIIErO
oOpa3oBaHUs, YTBEpXKISHHOMY TIpuKazoM MuHucTepcTBa oO0Opa3oBaHus W Haykwm Poccuiickoii
®enepannu ot 28.02.2018 r. No 143;

- (dopMupoBaHHE COOTBETCTBYIOIIMX KOMIICTCHIIMH, MPEIyCMOTPEHHBIX 00pa3oBaTelbHON
nporpammoirt Beicimiero o6paszoBanusi (OIl BO) moxaroroBku OakamaBpoB mo HampasieHuro 13.03.01
TennosnepreTrka U TEIMIOTEXHUKA ¢ MPO(HUIEM MOATOTOBKH « IHEProodecedeHue mpeanpusiTUii.

3agaun:

-OBJIaJICHUE CTYJCHTAMU OCHOBHBIMHU TOHATUSIMH O CBOMCTBAaX J>XUAKOCTEH M Tra30B, 3aKOHAMH,
PacCMOTPEHHE OCHOBHBIX 3aKOHOB THMIPOCTATUKH, YMEHHUE ONpEACNATh THMAPOCTaTUYECKOE JIaBJICHHUE B
KHUJIKOCTSIX M JIaBJICHHE Ta30B, CHJIbl THAPOCTATUYECKOTO JIaBJICHUS, JACHCTBYIOLIME Ha IUIOCKUE U
KPUBOJIMHENHBIE MOBEPXHOCTH, AABJICHUS U CKOPOCTU B IOTOKAX MXKUIAKOCTEH M Ta30B, JieJaThb THUIIOBBIE
TUAPABIMYECKHUE PACUETHI,

- YMETb ONPEAesATh THAPOAMHAMUYECKOE IABICHHUE B )KUJIKOCTSIX.

- OMIPE/CIIATh CTETICHb C)KUMAEMOCTH ra30B U U3MEHEHUE CBOMCTB UX MIPU STOM

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuumumHa OTHOCUTCA K 0a30B0oit yactu 61oka [l «/{uctuminas! (MOTyITH )»

[TpepexBusutsl qucummnunsl: 51./1.5.13 Qusuxa, b1./].5.15 Mamemamuxa

[TocTpexBuzuthl aucuuruiunbl: b1./].5.24 Ucmounuxku u cucmemvl menioCHAOMCEHUs NPEONnPULMULL
b1.JI.B.6 Texnonocuueckue snepeocucmemvl npeonpusmuii, b1.J[.B.9 Manoomxoonvie mexnonocuu 6
osnepeemuxe, B1.J1.B.11 /[{uacnocmuka snepeemuyeckoeo obopyoosanus, bl J[.B.12 Duzuxo-xumuyeckue
ocHogul 8ooonodzomoeku, b1.J[.B.15 Komenvuvie ycmanosku u napozenepamopwi, b2.11.B.11.2 [Ipoexmnas

npakmuxka

3 TpeGoBanus k pe3yabTaTam 00yUYeHUs1 M0 TUCHUILIHHE

Hpouecc HU3YUCHUS NUCHUIIJIMHBI HAITPABJICH HA (bOpMI/IpOBaHI/Ie CJICAYIOMIUX PC3YJIbTATOB 06y‘leHI/I}I

[Inanupyemsie pe3ynbTaThl
Kon 1 HaumeHoBaHue Kox n HanmeHOBaHKe MHAMKATOpA JOCTIDKEHNUS | OOy4YeHMS IO AUCLUIUIMHE,

(hopMHUpYEMBIX KOMIIETEHIUI KOMITETCHIIUU XapaKTePHU3YIOIINE 3TaIbl

(hopMHUpOBaHUS KOMIIETEHIUI

OIIK-4 Cniocoben OIIK-4-B-1 [lemoHCTpHpYET IOHUMaHUE 3HaTh:
JIEeMOHCTPUPOBATh IPUMEHEHHUE | OCHOBHBIX 3aKOHOB JBIKEHHS KUIKOCTEH 1
OCHOBHBIX CIIOCOOOB MOJTyYEHUS], |Ta30B

npeoOpa3oBaHus, TPAHCIIOPTA U

OCHOBHBIE 3aKOHBI IBUKECHHUS
JKUJKOCTHU U Ta30B
OIIK-4-B-2 [IpumeHnsieT 3HaHHs1 OCHOB

UCIIOJIb30BaHMs TEILIOTHI B YMeTh:
TMJPOra30AMHAMUKH JJIsl PACYETOB —_
TEMJIOTEXHUYECKHX YCTAHOBKAX U
TEMJIOTEXHUYECKUX YCTAaHOBOK M CXEM
CHCTEMAX M ITpumenATs 3HaHMA

0COOEHHOCTEW MOTyUYeHHS,
npeoOpa3oBaHusl, TPAHCIIOPTA
Y UCTIOJIb30BaHHS TEIUIOTHI B
TETIOTEXHUIECKHX
YCTaHOBKAX U CUCTEMax

Baajnersb:




[Tnanupyembie pe3yabTaThl
Kon u naumenoBanue Kox u HanmMeHOBaHME WHAMKATOPA JOCTIDKEHHS | OOydYeHHS 10 JUCIHITINHE,

(hopMHUpyEeMBIX KOMIIETESHIINH KOMIIETeHIINN XapaKTepHU3YIOIIHe dTaIbl

(hopMHpOBaHUS KOMIIETEHIINH

Haprsikamu IMMPOBCACHUA
TEINIOTEXHUYCCKUX paCuUC€TOB

4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI
4.1 CTpykTypa 1M CUHIIIHHBI

OO0m1as TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISICT 8 3a4€THHIX eMUHMII (288 akaleMHUUECKHX Y4acoB).

TpyrnoeMKoCTb,
Bun pabotet AKaJIEMHUYCCKHIX 9aCcOB

4 cemectp 5 cemectp BCETO
OO0mas Tpy10éMKOCTh 180 108 288
KonrakrHasi pabora: 49,25 51,25 100,5
Jlexmum (J1) 16 18 34
ITpaktnyeckue 3anstus (I13) 16 16 32
Jlabopartopusie paboTsl (JIP) 16 16 32
Koncynpranuu 1 1 2
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHAas pa6oTa: 130,75 56,75 187,5
- CaMOMOATOTOBKA (TIpopabOTKa U TOBTOPEHKE JICKIIHOHHOTO
MaTepuaia U MaTepuasa y4eOHUKOB U y4EOHBIX TOCOOUII;
MOATOTOBKA K MPAKTUYECKUM 3aHSATHUSIM; U3yUEHHUE pa3/ieoB
1.1,1.2,1.4,21, 2,3, 2,5, 2,8 kypca B cucTeMe 3JIeKTPOHHOTO
o0OyueHus)
Buja nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
auddepeHnpoBaHHbIN 324€T)

Pasaenm AUCHUIIIMHBI, U3y4aCMbIC B 4 CCMECTPC

Kosnuecto yacos
ayJuTopHast
Ne paznena HaunmenoBanue paszenoB BHEay ]|
BCETO pabota '
paborta
J | 113 | JIP

11 OcHOBHbIE PHU3HUYECKHE CBOHCTBA )KHUJKOCTEH U Ta30B. 10 4 4 2

1.2 I'mnpocraTiueckoe JaBlIeHUE U €0 CBOMCTBA. 10 4 6

1.3 Juddepennmansaple ypaBHEHUS! pAaBHOBECHS 10 4 6

xuakoctu. [IpumeHenue ypaBHeHus Ditnepa.
14 OcHOBHOE ypaBHEHHE THIPOCTATHUKH. 10 4 6
15 Bunb! nasienuii U ciocoObl U3MEPEHUS JaBICHUI 10 2 8




KonnuecTo yacos
ayUTOpHAsI
Ne paznena HaunmenoBanue pa3zzuenoB BHEAYL.
BCETO pabota
pabota
J | 113 | JIP
1.6 Cuiibl THAPOCTATUYECKOTO IaBJICHHUS HA TUIOCKHE U 10 2 8
KPUBOJIMHEIHBIE TOBEPXHOCTH.
17 3akon Apxumena. BozgyxoraBanue. 10 10
18 OCHOBBI TIJTaBaHUSI TEJ B )KUIKOCTH. 10 2 8
1.9 3akoHn Ilackans. [Ipumenenue 3akona Ilackans nis 10 2 8
pacueTa IpOCTEHIINX THAPABINYECKUX MAIIHH.
1.10 OCHOBHBIE MOHATHSL, ONIPEACTICHUS U YPaBHEHUS TH/I- 10 2 8
pOra3oMHAMHKH
1.11 KunemaTtndeckne nmapaMeTpbl TedeHHUs. PaBHOMepHOE 10 4 6
¥ HEPaBHOMEPHOE JIBIDKCHUE MTOTOKOB.
1.12 YpaBHeHHE HEPA3PHIBHOCTH MOTOKA. OTHOMEpPHOE 10 2 2 6
JIBIDKCHUE KUIKOCTH.
1.13 YpaHenne bepHyun 1715 HECKUMAEMOH KUAKOCTH. 10 2 8
Ypasaenne beprymu mis razoB. Paznuyaasie popmbl
yYpaBHEHHMS SHEPTUH
1.14 Pacuer ra3oBbIX TeUE€HHI ¢ IIOMOILBIO ra30 MHAMUYE- 10 2 2 6
CKHUX QPYHKINH.
1.15 Teopust morpannuHoro ciosi. OCHOBHBIE TIOHATHUS U 10 2 8
YPaBHEHUS IIOTPAaHUYHOTrO cios. JlamuHapHbIi norpa-
HUYHBIN cioi. [lepexox TaMHHApHOTO MOTPaHUYHOTO
105 B TypOyJICHTHBIN
1.16 VYpaeuenus HaBbe-Ctokca u Pelinonbaca 10 10
1.17 [Motepw Haropa Mpu paBHOMEPHOM TSUSHHH JKUIAKOCTH. 10 2 8
[Notepu Hamopa o anune. Koadduiment ruapapinde-
CKOT'O TPEHHUS
1.18 MecTHbIe TOTepH Haropa. Buabl MECTHBIX CONTPOTHUB- 10 10
neHni. 3HaueHus1 K0P HUIMEHTOB MECTHBIX COMPO-
TUBJICHUH.
Hroro: 180 16 | 16 | 16 132
Paznienbl qucuuIuivHbl, U3ydyaeMsble B 5 cEMECTpe
KommuecTBo gacoB
Ne ayIuTOpHast
HaumenoBanue pasnenos BHEAy/I.
paszaena BCETO pabota aGata
A mae | P
2.1 ['mapaBianueckuil pacueT HaOPHBIX TPYOONIPOBO- 10 4 6
JI0B




KonnuectBo yacoB
pasjfena HanmenoBanue pa3nenon BCero ay?)?ézg :aﬁ BHEAy/.
T3 | 1P pabora

29 HeycranoBuBuieecss HaOpHOE IBUKEHUE KUAKOCTH B 10 4 6
TPYyOOIIpOBOJIC

2.3 . 10 4 6
I'mppaBnuueckuit ynap

24 10 4 6
Hcredenue KuaKOCTH Yepe3 OTBEPCTUS U HACATKHU

2.5 10 2 8
Bonocnueer Kpurepa - Odurnepona

2.6 MHxekTopsI 10 2 8

2.7 Knaccudukarys TpyOOIpoBoIOB. 10 4 6

2.8 OcCHOBHBIE pacUeTHBIC 3aBHCUMOCTH TPyOOIIPOBOIOB 8 4 4

29 [TocnenoBarenpbHOE U APATICIBHOE COCTUHEHUE TPY- 6 2 4
00IpPOBOIOB

2.10 Pacuer TynuKOBBIX U KOJIBLIEBBIX CETEH. 6 2 4

211 JIBrkeHne )KUIIKOCTH B IOPUCTOH cpene. MHubTpa- 4 2 2
st

2.12 I'mapoarHamMuyeckas TeOprs CMa3KHu. 4 2 2

2.13 OO0TekaHue Tell HEC)KUMAEMOH KHIKOCTHIO 2 2

2.14 MopaenupoBaHue ruApOMEXaHUUECKUX SIBJICHUN 2 2

215 I'uppaBnuyeckre MalivHbl (IMHAMAYECKHE U 00BEM- 2 2
HBIE)

2.16 I'unpaBnvka mpUpPOI0OXPAHHBIX TPOSKTOB 2 2

2.17 I'uapaBinka SHEPreTUYECKUX 00BEKTOB 2 2
Hroro: 108 18 | 16 | 16 58
Bcero: 288 34 | 32 | 32 190

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

1.1 OcHoBHBIE (QU3MUYECKHE CBOWMCTBA YKHUJKOCTeW M ra3zoB. OOIUe CBEJCHUS O TpEeJIMETe, ero Ha3HAuCHHE B
HApOJIHOM XO3SIMCTBE W 3HAUEHHE B MHTEHCH(UKAIMK 1 dHEprocOepexkeHnu mpoun3BojicTBa. CocTaB U 3a/lauu JUCIU-
uHbL. KpaTkast icTopus pa3BUTHS TUCIHILTAHEL. [[0HATHE OKUIKOCTRY» U «ra3y. [IpuMeHeHne ypaBHeHUS Dumepa.

1.2 OcHOBHOE ypaBHEHHE T'MIPOCTaTHKH. [IOHATHE THAPOCTATUYECKOIO JaBiICHHs CTOJ0a )uAKocTH. Onpee-
JIeHWE CWJIbI JaBJIEHUS Ha IJIOCKHE, KPUBOJIMHEHHBIE IIOBEPXHOCTH M Ha AHO pe3epByapa. OmnpeneieHne yCIoBUi Ie-
pexozaa paboyeit cpebl MKy pe3epByapaMu IIPHU Pa3IUUdHON UCXOIHOM MIIOTHOCTH. CHJIBI THAPOCTATUYECKOTO JIaB-
JIEHUS Ha IUIOCKUE U KPUBOJIUHEHHBIE MOBEPXHOCTH.

1.3 3akon Apxumena. Bo3ayxomnaBanwme. JlelicTBre Cuil, Ha TEJIO, IOTPY>KEHHOE B KUIKOCTh. Y CIIOBHE PaBHO-
BECHUs CUCTEMBI IIaBaroInux tei. OnpeeneHue BhITAIKUBAIONICH CHIIBI HA TEIIO, MOTPYKEHHOE B KUIKOCTh. Onpene-
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JIeHHe 00beMa U MIOTHOCTU TCJia, IOTPYKCHHOTO B JXUAKOCTh. Hcnonp3oBanue }_'[I/IpI/DKa6II6ﬁ 1 a3pOCTAaTOB KakK NOAb-
CMHBIX MCXaHHU3MOB.

1.4 OcHOBBI IIaBaHUsI TENl B KHUAKOCTH. TeJo TuiaBaeT, TOHET W HaXOJUTCS B ITOJIOKCHUN Oe3pa3iIMyHOr0 paB-
HoBecus. Llentp nasnenus. LlenTp BogousmenieHus. [lonoxenrne ocTOMUMBOCTH IJ1aBarolux Teil. IlosiBlieHre KpeHa.
Pa3memienne rpy30B mo ocu maBaromiero teia. BarepmuHus xopabmieit. OmpeneneHne BO3MOXKHON TPY30MOIBEMHO-
CTH CyIHa.

1.5 3akon ITackans. [Ipumenenne 3akona Ilackamst mjis pacdeTa IpOCTEHIMX THAPABINIeCKIX MamTuH. OCHOBBI
MPOEKTHPOBAHUS THAPABINYECKHAX MPECCOB, THAPABINYECKAX aKKyMYJIATOPOB M THAPABIMYECKUX JOMKPATOB. THITBI
paboYrX JKUAKOCTEH B IPOCTEUIINX TOABEMHBIX MalliHAaX.

1.6 OcHOBHBIE TIOHATHS, OTIPEICTICHHS ¥ YPaBHEHHS TUApOTa3oanHaMuky. [loHsTHE NBIKEHMS XUIKOCTH. [[Ba
METO/Ia MCCIIeIOBAHMS JABIDKEHUS KUAKOCTH | Tas3a: MeToasl Jlarpamka u Ditnepa. ['unpoauHaMuyeckoe gaBleHNE U
MECTHasl CKOPOCTb YaCTHUII )KUJKOCTHU. TpaeKTOpHs U JIMHUS TOKA. Y CKOpEHHE KUAKON YacTullbl B MeTojie Jlarpanxka u
Meroze Ditnepa. Kimaccudukarus tedennii (ITOTOKOB) XUAKOCTH. IIpuHIMIT oOpaTuMocTn ABMKCHHUSA. BekTopHas Ju-
HUs (JIMHUS TOKa, BUXpEBas IUHY) U e¢ ypaBHeHue. BekTopHas TpyOka (TpyOKa Toka, BUXpeBas TpyOKa).

1.7 Kunematndeckre mapaMeTpsl TeUeHHs. PaBHOMEpHOE B HEpaBHOMEPHOE NBIDKCHHE TTOTOKOB. OTHOMEpHOE
yCTaHOBUBILIEECS IBMKECHHE KUAKOCTU. POJIb OTHOMEPHOTO aHaju3a MpH pelIeHuH TeXHUYeCKHX 3agad. OCHOBHBIE
ypaBHeHus1. CKOpOCTh 3ByKa. Paznuunbie (opMbl ypaBHEHUs SHepruu. M3osHTponuiiHoe Teuenue. [lapameTpsl Top-
MOKEHHS M KpUTHUYECKHEe mapamMeTpsl. ['azoanHamuyeckne QyHKIMM W Ta30JHHAMHYECKUE TaOmuIbl. KpuTHueckui
pacxoa. CykuBaroliee corio 1 corio JlaBams. PexxuMbl TeueHUs: 1 UI3MEHEHHE MTapaMeTpoB MOTOKA IO JJIMHE COoIlia
JlaBans.

1.8 YpaBHeHue Hepa3pbIBHOCTH MOTOKA. OTHOMEPHOE JBUKCHUE KUAKOCTH. Kitaccudukaliysi BUIOB ABHKECHUS
XKHJIKOCTH: YCTaHOBHBIICECS M HEYCTaHOBHBIIIEECS, HAIOPHOE M Oe3HAMOpHOE, TIABHOM3MEHSIOLIEeCss 1 Pe3Kon3Me-
HAOIIEECs, PABHOMEPHOE U HEpAaBHOMEpHOE ABMKEHUs. 3aKkoH CTokca. JlaBlieHue B IBHXKYILEHCS BA3KON XKUIKOCTH.
YpaBHEHUE OBKEHUS KUAKOCTH B HaNpsbKeHUsX. Y paBHeHue HaBbe-Ctokca. Cuctema ypaBHEHUU 1Sl ONIPEACIICHUS
COCTOSIHMS JBVKYIIEHCS BA3KON XKHUIKOCTH.

1.9 YpaBuenune bepHymm s HeC)KUMaeMOH KUAKOCTH. Y paBHeHHe bepHymm ais ra3oB. Paznmaasie popmbl
ypaBHEHUs dHepruu YpasHeHue [I. bepHyu Ui 3IeMeHTapHON CTPYHKN HICAIBHOW M PealbHON XKUAKOCTH. Y paB-
Henue [l. bepHymm 11 ycTaHOBHUBIIETOCS MOTOKA peabHOM XKHUIKOCTH U ra3a. Ousndeckuil cMbICI U rpaduyeckas
WHTEpIpeTanusi KOMIOHeHTOB ypaBHeHus Jl. bepuymiu. Paznuunsie Gopmbl ypaBHEeHHsS 3HEpruu. Pacuer razoBbIx
TEYCHHI C TIOMOIIIBIO Ta30MHAMUYCCKUX (PYHKIMH. PexKUMBI JBMKCHUS KUAKOCTU (JIAMUHAPHBIN U TypOYJICHTHBIN).
[onsiTie 0 MexaHu3Me TypOyJIeHTHOTO JABHKEeHUs. OCHOBHOW 3aKOH BSI3KOTO CONPOTHBIICHHS.

1.10 PacueT ra3oBBIX TeUEHHIA C TTIOMOIIBIO Ta30JMHaMUYecKiX PpyHKIui. MicTeueHne ra3oB U3 COmen U OTBEP-
ctuii. McreueHue ra3a u3 orBepcTus ¢ octpoii kpoMkoi. Cyxkuparoiuecs coruia. Coruio JlaBans. duddyszopsl. Kon-
¢y3opsl. duadparmel. BeixionHele matpyOku TypOoMammH. Pasnuuanbie rpynmsl pacxogoMepoB. 1.11 Teopus morpa-
HAYHOTO cj10s. OCHOBHEIE TOHATHUS U YPaBHEHUS MOTPAHUYHOTO Ciios. JlamMmuHapHBIA morpaHuyHbIA ciioit. [lepexon
JIAMHHAPHOTO TIOTPAHUYHOTO CJIOSl B TypOyJeHTHBIN [Humore3a o norpannyaom ciioe. OCHOBHBIE 0COOEHHOCTH H JI0-
mymeHus. Pactipenenenne ckopocTeit B morpaHudHoM cioe. JuddeperimansHoe ypaBHeHHE TIOTPAHUYHOTO CIOST IS
YCTaHOBUBIIIETOCS TEUSHHSI HECKUMAEMOH KUIKOCTH. MIHTerpaabHOE COOTHOIIEHHE IS TIOTPAaHUYHOTO cliost (ypaB-
Henue Kapmana). Y croBHBIE TONIUHBI TOTPAHUYHOTO CIIOS.

1.12 YpaBuenust HaBre-CTokca u PeliHonbaca YpaBHEHUE ABMKEHUS ISl BA3KOM HEC)KUMAaEeMOW KUAKOCTU U
ypaBHenue HaBre-Crokca. JlaMuHapHOe ycTaHOBHUBILIEECS TEUCHUE BA3KOH KUAKOCTH B TpyOax. Pacnpenenenue cko-
pocteil B monepeuHoM ceueHnH. bespazmepHblii k03¢ GuMeHT conpoTuBieHus. 3akoH XareHa-Ilyaseiins. YHusep-
CaJIbHBIE 3aKOHBI PaclpeieIeHUs CKOPOCTH.

1.13 Ilorepu Hamopa nmpu paBHOMEPHOM TedeHuH xkuakocTH. [lorepu Hamopa no mimHe. Koadduument run-
PaBJIMYECKOT0 TPEHHUS LIS Pa3IMYHBIX MaTepualioB TPyOOnpoBoaoB. OnpeaeseHne BEIUIUHbI IOTEPH Haropa ¢ yde-
TOM THIPABINYECKOTO, THE30METPUIECKOr0 U T€OAEe3NUECKOro YKIOHOB. OnpeneneHne BeINYNHBI TOTEPh HAmopa B
ka"amax. @opmyna A. Ille3n.

1.14 MecTHble noTepy Hanopa. Buabl MECTHBIX cONMpOTHBIIEHUNA. 3HaUeHUA KO3()(HUIIMEHTOB MECTHBIX COIPO-
TuBIeHUH. OTPHIB MOTPAHUYHOTO CIIOSI TIPY MPOXOXKIESHWH TTOBOPOTOB TPyO Mmoja pazHbIMH yriamu. Cxema OTpbIBa.
Oco0GeHHOCTH OTphIBa JAMUHAPHOTO M TypOYJIEHTHOTO MOTPAHUYHOIO CJIOS B TPyOONpPOBOJaX C pa3iIMIHBIMU CPOKa-



MU 3KcIuTyaTauud. Cuiia cCOnpoTHBICHUS U Oe3pa3MepHbIi Kod(uIeHT compoTuBieHns. X0pouo 1 MIoX0 00TeKa-
eMBbIE TeJIa.

2.1 I'mapaBarUecKuil pacdyeT HAOPHBIX TPYOONPOBOIOB [ MApaBIMUYECKUIl pacuyeT HAMOPHBIX TPYOOIPOBOJIOB.
Kiraccuduxkarus tpyoornposoaos. IlociemoBareasHoe U MapauieIbHOE COSAMHEHHIE TPYOOIpoBoa0B. TpyOoIIpoBOIbI
C PAaBHOMEPHO pacIpe/IeICHHbIM PAacXoJ0M. PacdeT TymUKOBBIX U KOJBIEBBIX ceTed. [IpenmMyinecTBa U HEJOCTATKU
Pa3INYIHBIX CHCTEM TPYOOIIPOBOIOB.

2.2 HeycraHoBHBIIIEeCs] HAITOPHOE IBIKEHUE JKUIKOCTH B TpybompoBose | napasimuecknii pacueT Oe3Hamop-
HBIX TpYyOONpPOBOJIOB. YpaBHEHHE HEYCTAHOBUBIIETOCS JBHKEHHS JKUIKOCTH B XKECTKUX Tpybax. Pacuer ectkoro
TpyOONPOBO/Ia MPH HEYCTAHOBUBIIIEMCS JIBMXKCHHUH TTOTOKA BS3KOW KHUIKOCTU. [ MapaBiInveckne MoTepy MpH HeycTa-
HOBHBIIIEMCSI JIBHXKCHUH.

2.3 I'mapaBnmuecknid ynap OmnrcaHue SIBICHUS THAPAaBINYECKOro ynapa. Teoperndyeckoe M IKCIEpUMEHTATb-
HOE MCCIIeZIoBaHuE THApaBIndeckoro yaapa B Tpybax. Omertel H.E. XXykoBckoro. CkopocTs pactpocTpaHeHus ynap-
HOH BOJIHEI.

2.4 VcreueHne KUAKOCTH Yepe3 oTBepcTus 1 Hacaaku CBoOOMHBIE CTPYH. [JanbHOCTE MoJIeTa U pacia JKUIKUX
cTpyi. ApobneHne cTpyn Ipy B3aMMOAEWCTBUHN C BO3MYIIHBIM ITOTOKOM. Y CJIOBHE CKaThusa CTpyH. B3ammoneiicTre
CTpYH C TBepAbIMH Tedamu. KuHemaTndeckne XapakTepUCTHKH CTpyHHOro notoka. MuBepcust ctpyu. Koadduuument
pacxopna otBepctus. Koadunuent ckopoctu orBepctusi. OTBepCTHE B TOHKOH cTeHKe. OTBEpPCTHE B TOJICTOM CTEHKE.
I'padux AnpTaryms.

2.5 Bopocnussl Kpurepa—OdunepoBa. besBakyymHasi cTeHKa HOPMaJIbHOTO OYEpPTaHUS C BEPTHKAIBLHON BEpX-
Hel rpanbio. Bogocnus ¢ ToHKoO# cTeHkol. OdepTaHue BOJOCINBA, KOTOPBIN CTPOUTCA 1O ONBITHBIM JaHHBIM Kpure-
pa — Odurnepora. Hcnonp30BaHUE BOAOCIMBA C TOHKOH CTEHKOM JUIsl ONPECIICHUS PACX0a HKHUIKOCTH.

2.6 Vnmxexktopsl CTpyiiHbIE HACOCHI, IpeAHa3HAUYEHHBIE JUUIsl HAarHETaHUs (MH)KEKTOPHI), IoJbeMa (3J1eBaTophl),
OTKauMBaHUS METOM paspsbkeHus (3xcraycrepsl). [lapocTpyiinbie HHKEKTOPHI. ['a30cTpyiiHbBIE HHXXEKTOPBI.

2.7 Knaccudukarus Tpy0oorpoBoaoB. TexHoIOrn4eckne TpyoopoBOIbl B 3aBUCUMOCTH OT JaBiicHus. JlencHue
10 POAY TPAHCHOPTUPYEMBIX MPOIYKTOB TEXHOJOTHUECKHE TPyOOoIpoBoabl. OKpacka TPyOOIPOBOJIOB MO XapaKTepH-
crukam paboueii cpensl [OCT 14202-69. Crioco0bl coeauHeHus TpyoonpoBoaoB. [Ipumenenne TpybonpoBoaHOH ap-
MaTyphbl. TpeboBaHus K yKiIaKe TPyOOTIPOBOIOB.

2.8 OCHOBHBIE pacyeTHBIE 3aBHCUMOCTH TpyOOIpoBoJoB [IpocToii TpybomnpoBoa mocrossHHOTO ceueHus. Co-
€IMHEHHSI TIPOCTHIX TPYOONPOBOIOB. 3HAUEHUs KOA(PPUIIMEHTOB SKBUBAICHTHON IIEPOXOBATOCTH A J1j1sl TpYO U3 pas-
TUYHBIX MatepuanoB. Cnoxnble 8 TpyOompoBonsl. TpyOompoBoapl ¢ HACOCHOW Mojadei >kuakoctei. M3ameHeHue
MPOIYCKHOH CIIOCOOHOCTH TPYOOIPOBOIOB B MPOLIECCE UX IKCILUTyaTaLUH.

2.9 IlocnenoBaTenbHOE M MapauiebHOE COeIMHEHHE TpyOonpoBoaoB [locnenoBarensHoe coeinHeHNe TPyOo-
npoBoioB. [lapannensHoe coeaunenue TpyOornpoBoaos. I[locTpoeHne xapakTepucTUKU TPYOONPOBOJA C yYETOM CO-
MIPOTUBJICHHUS IepeKaunBaeMoii cpeabl. PazBeTBiieHHble TpyOonpoBoabl. OnpeneneHie noTepb Harmopa JUIst pa3iInuHbIX
CHocOo00B YKIIAAKU TPYOOIPOBOAA.

2.10 Pacuer TynMKOBBIX M KOJbIEBBIX ceTeil. CocTaBieHHe cxeMbl TpyOompoBosa. Onpe/elieHue moTeph Ha
yJacTkax TpyOornpoBoja. PacueTHbIil BHyTpEHHHI JrUaMeTp TpyOOIIpoBoaa.

2.11 JIBmkeHue ®UJIKOCTH B TOPUCTOi cpeze. Mudunbrpanus

2.12 T'mppopmnamuueckast Tteopusi cMazku. Teopust H.II. IletpoBa. OCHOBBI THAPOIMHAMHYECKON TEOPHH.
Cxema BpareHus nandsl B MOANIUITHUKE TP COOCHOM PACIIONIOKEHHH (2) B C SKCIIEHTPUCUTETOM. TpeHre cMa304Ho-
TO CJIOSl MKy IIMIIOM W MOIIIUITHAKOM. PacyeT moAmMImHNKOB Ha OCHOBAaHWH TUAPOAMHAMUYECKON TEOPUU CMAa3KH.

2.13 O6Tekanue Ten HeC)KUMAeMOH KUIKOCThIO Y paBHEHHE KOJIMYECTBa ABMKEeHMS B hopme [ 'pomekn —Jlamba.
BuxpeBoe n 0Oe3BuxpeBoe TeueHus. CoorHomenusi Komm- Pumana. Ypasuenne bepuymmm m waTerpan Komm-
Jlarpanyka. HauaneHble M rpaHUYHBIE YCIOBHS YPABHEHUI UICAIBHOM KHUIKOCTH.

2.14 MopaenupoBaHue THAPOMEXAaHUIECKUX SBICHUH AHAIN3 KJIACCUYCCKUX JTUHEHHBIX METOJOB MOJCIIHPOBA-
HUS THAPOMEXAaHUYECKNX YCTPOMCTB. Pa3paboTka KOMIUIEKCA HEIMHEWHBIX aITOPUTMUICCKAX TUHAMHYCCKUX MOJIe-
JIed, aNrOpUTMOB U IPOTPAMM.



2.15 T'uapaBnudeckre MamUHbBl (TUHAMAYECKUE U 00beMHbIe) [ HapaBmuiyeckie MaluHbl ¥ BEHTHISTOPHI CBE-
nenus. HazHaueHune rujipaBIUuecKuX MalliH M BEHTWIATOPOB. Kiaccuukaiys ruipaBlIuiyeckux ManuH. GopMyIisl
TEOPETUIECKOT0 Hamopa HeHTPOOSKHOTO Hacoca. BiusHue yriia BeIXOZa JIONaTok pabodero Kojeca Ha HaNop Hacoca
Paboune xapakTepUCTHKH IICHTPOOESKHOro Hacoca. PaboTa Hacoca Ha ceTh. 2.16 I'mapaBivka MPUPOIOOXPAHHBIX
poekTOB CXEMBI CTaHIMKA OHOJIOTHUYSCKON, (PU3NKO-XMMHYCCKOW, MEXaHHYECCKOW OYHMCTKH IPOM3BOJICTBEHHBIX H
KOMMYHAJIbHBIX CTOYHBIX BOJA. CHCTEMbI BOJJOCHAOXKEHUS C 3aMKHYTHhIMU IUKIaMH. OOBEKTHl BOJOOXPAHHBIX 30H C
KOMIUIEKCOM MEPOTIPHUSTHIHA.

2.17 I'unpaenuka 3ueprerudeckux 00bekToB Cxembl [DC, 'POC, ADC, TOL. OcHOBHOE M BCIIOMOTATEIILHOE
o0opyioBaHUE.

4.3 JIabopaTopHble padoThI

Ne Ne paznerna HanmMenoBanue 1ab0paToOpHBIX paboT Koz-s0
JIP - 4acoB
1 1.1 OcHOBHBIC (PU3MUECKHE CBOMCTBA YKUAKOCTEH 1 Ta30B. 4
2 1.11 KunemaTtudeckue napaMeTpbl TEUEHMUSL. 4
PaBHOMEpHOE U HEPaBHOMEPHOE JBIKCHHE TIOTOKOB.
3 1.13 Ypasaenre bepHyIIHN 151 HECXKIMAEMOH KUIAKOCTH. 2

YpaBHeHue bepHyn nis ra3os.
Paznuunbie GopMbl ypaBHEHUs SHEPTUU

4 1.14 Pacyer ra3oBbIX TEUEHUH C MOMOIIBIO ra30IMHAMUYCCKUX (DYHKIIUH. 2

(6]

1.15 Teopust MOrpaHUIHOTO CIOS. 2
OCHOBHBIE IOHATHS U YPaBHEHHS TOTPAHUYHOTO CJIOSI.
JlamuHapHbIN IOTPaHUYHBII CIIOH.

[epexosa TaMUHAPHOTO MOTPAHUYHOTO CJI0SI B TYPOYJICHTHBIH

6 [loTepu Hamopa pu paBHOMEPHOM TEYEHUH JKHUIKOCTH. 2
1.17 [Totepu Hamopa mo AnmuHE.
KoaddurueHt ruipaBinieckoro TpeHus

7 2.4 I'mapaBnudeckuit yaap 4
8 2.9 [locnegoBatenpHOE U TapauIeIbHOE COSAMHEHNE TPYyOOIPOBOIOB 4
9 2.10 PacueT TynmuKOBEIX U KOJBIIEBBIX CETEH. 4
11 2.14 MoienupoBaHye THAPOMEXaHUUECKHX SIBIEHUH 2
12 2.15 I'uapaBnuyeckre MalIvHbI (IMHAMAYECKHE H 00hEMHBIE) 2
HUroro: 32
4.4 llpakTuyeckue 3aHATHA (CEMUHAPDI)
Ne Ne Tema Ko-Bo yacos
3aHSTHSI | pa3jerna
1 13 JuddepenumanbHble ypaBHEHHS] pAaBHOBECHS KUAKOCTH. 4
' [Ipumenenue ypaBHeHus Diisepa.
2 14 |OcHOBHOE ypaBHEHHE I'MJIPOCTATUKH. 4
3 16 Cuiibl TUIPOCTATUYECKOTO JIaBJICHUS HA TNIOCKUE U KPUBOJUHEHHBIE 2
MOBEPXHOCTH.
4 1.8 OCHOBBI MJIaBaHUS TEJI B )KUJKOCTH. 2
5 1.10 |OcHOBHBbIE MOHATHUS, ONIPENIETICHHS U YPAaBHEHUS THJIPOra30IMHAMUKH 2
6 1.12 | YpaBHeHHE HEPa3pBIBHOCTH MOTOKA. 2
OpHOMEpHOE ABM)KEHUE KUJIKOCTH.
7 2.7 Knaccugukanus tpy6ornpoBoaoB. 4
8 2.8 OCHOBHBIE pacueTHbIC 3aBUCHMOCTH TPYOOTIPOBOIOB 4
9 2.9 [TocnenoBarenpHOE U MapajUIETLHOE COSAMHEHNE TPYyOOIIPOBOIOB 2
10 2.10 |PacyeT TyNnMKOBBIX U KOJBIEBBIX CETEH. 2
11 2.11 |/IBW>KeHHe KHUJIKOCTU B opucToi cpene. MndunpTpanus 2
12 2.12 |I'mppoauHaMuueckas TEOpUs CMa3KU. 2
Hroro: 32




5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI

5.1 OcHoBHas auTEpaTypa
1. Kynukos, A. A. I'uaporasonunamuka : yueonoe mocodue / A. A. Kynukos, H. B. Meanosa, 1. H. [{rokoBa. —
Cankr-IletepOypr : CIIOIJITY, 2015. — 64 ¢. — ISBN 978-5-9239-0760-5. — Tekcr : anektpoHHbIi // JIaHb : dmek-
TpoHHO-OnOMoTeunas cucrema. — URL: https://e.lanbook.com/book/68444. — Pexum nocTtyna: ajist aBTOPH3. TOJb-
30BaTelen.

2. Pxkasries, A. A. 'uapasnuka : yueOHoe mocobue / A. A. Pxasues. — Cankt-IletepOypr : CIIOGIJITY, 2020. — 96
c.— ISBN 978-5-9239-1184-8. — Tekcr : a1eKTpoHHbIH // JIaHb : 371eKTpOHHO-OnOInoTeuHas cucrema. — URL:
https://e.lanbook.com/book/159312— Pexxum nocTyma: i aBTOPHU3. TIOJIb30BaTENCH.

5.2 lonosiHuTEILHAS JIUTEPATypa
1. MartonuH, B. I1. Mexannka KUAKOCTH U ra3a. BBejeHue B ruipora3oiMHaMHKY : yaeOHoe rmocooue /

B. I1. Marttonun. — Ilepms : [THUITY, 2005. — 80 ¢. — ISBN 5-88151-516-1. — Tekcr : aseKTpoHHbIH //
Jlanp : smexTpoHHO-OmMOMMoreunas cucrema. — URL: https://e.lanbook.com/book/160907. — Pexum
JOCTyMA: JUIsl aBTOPU3. MOJIb30BATEIICH.
2. 'mapora3oquHamuka : yaeOHO-MeToandeckoe nocodue / cocraputenu U. B. Bepxoryposa, O. A. AramsitoBa. —
Bbnarosemenck : AMI'Y, 2017 — Yacte 1 : I'mapomexannka — 2017. — 82 c. — TekcT : aneKkTpoHHbIH // JlaHb :
aNeKTPOHHO-OnOHoTeyHas cucrema. — URL: https://e.lanbook.com/book/156559 — Pexum moctyna: i aBTOPH3.
TOJIB30BaTENEH.
3. I'mapaBnuka cucteM BOJOCHAOXKEHUS U BOJIOOTBEAEHUS : yuebd. mocobue ans By3oB / JI. C. CkBop1oB [1
ap.] ; Mock. roc. cTpout. yH-T. - M.: Apxutekrypa-C, 2008. - 256 c.
5.3 llepuoanueckue u3gaHusi

1. Uzsectus PAH. Duepreruka: xxypHai.- M.:Akagemuzgatientp «Hayka» PAH

2. laopMaIiioHHO-N3MEPUTENBHBIC H YITPABIISIONINE CUCTEMBI: )KypHaI. — M.:AreHTcTBO «Pocmedarsy

3. TermosnepreTuka: xxypHait — M.:AreHTcTBO «Pocrnedarsy

4. Dueprocbepexenue: xxypHal — M.:AreHTcTBO «Pocniedats

5.4 UnTepHeT-pecypcsbl
https://openedu.ru/course/ - «OTkpsiTOoe 0OpasoBanue», Karamor kypcoB, MOOK: «Cucrembl aBTO-MaTH3UPOBAHHOTO
HNPOCKTUPOBAHUS A/IAUTUBHBIX TEXHOJIOTHII;
https://www.coursera.org/learn/python - «Coursera», MOOK: «Programming for Everybody (Getting Started with
Python);
https://universarium.org/catalog - «Yuauepcapuym», Kypcer, MOOK: «O06mmue Borpocs! prrocoduu HayKu»;
https://www.lektorium.tv/mooc - «Jlektopuym», MOOK: «J/IuckpeTHas MaTeMaTHuKa»

5.5 IIporpammHoe obecmedyeHue, NMpogecCHOHAIbHBbIC 0a3bl JAHHBIX M HH(OPMALMOHHBbIE
CIIPABOYHbIE CUCTEMbI

1. Onepanmonnas cucrema PEJ[ OC

2. TTaket oucusix npunoxkenuit LibreOffice

3. IIporpaMmHasi cuCTeMa ISl OpraHu3aliy Buaeo-koHpepeHi-cs3u Webinar.ru

4. TAPAHT IInardopma F1 [DnexTpoHHBIN pecypc]: cipaBouHO-IpaBoBas cuctema. / Paspadborunk OO0 HIIIT
«APAHT-Cepsuc», 119992, Mockea, Bopobsessl ropsr, MI'Y, [1990-2023]. — Pesxum moctyma B cetn OI'Y s
ycranoBku cucteMsbl: \\fileserverl\GarantClient\garant.exe

5. Koncynerantlmtoc [DneKTpoHHBIA pecypc]: 3JIEKTPOHHOE MEPHOIUICCKOE U3/IaHWe CIPAaBOYHAsS MPaBOBas
cuctema. / Paszpaborunk 3A0 «Koucynsrant Ilmtocy, [1992-2023]. — Pexum moctyna k cucreme B cetu OI'Y st
ycranoBku cuctembl: \ileserverI\ICONSUL T\cons.exe

6. http://edu.garant.ru/garant/study/ - Uutepuet-sepcus TAPAHT-O6pasoBanue, Cuctema TAPAHT nnst
CTYICHTOB, aCIIMPAHTORB U MPEToIaBaTesen

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHMIIIMHBI

VY4eOHble ayauTOpUM JUIS TMPOBEICHUS 3aHSATUH JIEKIIMOHHOTO TWIIA, CEMHHAPCKOTO THIIA, s
MPOBEJICHUSI TPYNIOBBIX W HWHIWBUIAYAJIBHBIX KOHCYJIbTAlUM, TEKYIIErO KOHTPOJS W IMPOMEKYTOUHOM
aTTECTalUU.

AyauTopun OCHAIIEHBI KOMIUIEKTAMHU YYCHUYECKON MeOen, TEXHUIECKUMHU CPEJICTBAMHU 00yUYeHUs,
CITy>KaIlllUMU JIJIsl IPEJICTaBICHUs yueOHOU HH(POpMAaUK OOJIBIION ayAUTOPHH.

Jns mpoBeneHUsT JTa0OPATOPHBIX 3aHATHH HMCHOJB3yeTCs Jiabopatopusi Kadempsl JJIEKTPO- |
TEIJIOPHEPTETUKH, OCHAIICHHAs MYJIbTUMEIUWHBIM OOOpyIOBaHHEM C HATJSIAHBIME — TOCOOUSAMH,
TUHAMAYECKUMH  WUTIOCTparusMu.  J[7s  BBIONMHEHWST  Ja0OpaTOpHBIX  pabOT  MpeaHa3HA4YeHBI
TEXHOJIOTUYECKHE CTEH]IbI C 00pa3aMu TEPMOMETPOB, MAHOMETPOB U 0APOMETPOB, MUPOMETP, ONITUYECKUIN
SHJIOCKOI, TOKOBBIE KJIEHIW, TOJIIHMHOMEpP, KOMIIPECCOP, HACOCHAas CTaHIuA, pacxogomep «Jlnemp 7»,
pacxomomep «Portaflow 220».
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https://openedu.ru/course/
file://fileserver1/!CONSULT/cons.exe
http://edu.garant.ru/garant/study/

JlaGopatopuwu, 3a7eiicTBOBaHHBIE B yueOHOM MpoIiecce:
- TabopaToprst NCTOYHUKOB M CHCTEM TEIIOCHA0KEHUS npeanpusaTuii (aya. 8121);
- naboparopus TerocHa0)eHus (ayn. 8206).

[Tomerenue 111 cCaMOCTOATENLHONH pPabOThl 00YYarOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOW TEXHUKOM,
nojkiItoueHHod K cetu "HMHTepHer", m obecredeHneM J0CTynma B JJIEKTPOHHYIO HH(OPMAIOHHO-
oOpazoBarenbHyto cpeny OI'Y.
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