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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIeTeHIIU

®opmupyemast

KoMIleTeHust (¢

yKa3aHHeM KO0/a)
YK-2. Cnocoben
OIpEEIATh KPYT 3aja4 B
paMKax IOCTaBICHHON
1IeJId ¥ BEIOUpATh
ONTUMAJIbHBIE CIIOCOObI
UX pELICHUs, UCXOs U3
JEUCTBYIOIUX IIPAaBOBBIX
HOPM, UMEIOIINXCS
pPECYPCOB U OTPAHUYEHUN

Koa n naumenoBanue
HHIMKATOPA J0CTUKEHHUS
KOMIIeTeHIIH T
YK-2.1. Onpenenser kpyr 3agau
MIPOEKTA U CBSI3U MEXy HUMU B

paMKax IMOCTaBJICHHOM LeH,
IMOCJICIOBATEILHOCTh ACUCTBUM;
OLICHUBAET MEPCIIEKTUBBI U
MIPOTHO3UPYET PE3YIIbTAThI
aIbTEPHATUBHBIX PELICHUH.

VK-2.2. BeiOupaer
ONTUMAJIbHBIE CLIOCOOBI
pelLIeHHs 331249 C Y9€TOM
JEHCTBYIONIUX MPABOBBIX HOPM,
UMEIOIUXCS PECYPCOB U
OTpaHUYEHUM; OCYIIECTBISAET
TEKYIIHA MOHUTOPHHT CBOHMX
JeicTBU npu pa3paboTke U
peau3aIy MPOeKTOB.
VYK-2.3. IlpencraBnsier
JIOKYMEHTHUPOBAHHBIE
pe3ynbTaThl ¢ 000CHOBAHUEM
BBITIOJTHEHHBIX MPOEKTHBIX
3ajad.

Pe3yabTaThl 00yueHus no
AMCUUINJIMHE (MOLYJII0)

OOyuaromuiics T0JKEH:

3HaTh OCHOBHBIE 3aKOHBI
PaBHOBECHSI U IBUKCHHS
UJCANIbHOU U peaIbHOU
KHUJIKOCTH, 3aKOHBI UCTEUCHUS
JKUJIKOCTEN, XapaKTePUCTUKHU
JBUKEHUS )KUJIKOCTEH IO
TpyOOIIPOBOIAM, YCTPOMCTBO,
MPUHIIMIT JEHCTBUS U METO/IbI
pacyeTa OCHOBHBIX
XapaKTePUCTHK TUIPABIUYECKIX
MaIIyH.

OOyuaromuiicst T0JKEH:

YMeTh NpOBOJIUTE PACUETHI
MPOCTEUIINUX TUIPABINIECKUX
CXEM U yCTPOWCTB; paboTaTh co
CIIPaBOYHOMU JIUTEPATYPOH,
OO0BSACHATH YCTPOUCTBO U
MPUHLIUN AEHCTBUS
THJIPaBIMYECKUX MAIUH.

OO0yuaromuiicst T0JKEH:
Brnaners HaBbIKaMu
THAPOTCXHUYCCKUX PACUCTOB,
paboThI CO CITPaBOYHOM
JIUTEPATYPOIl.

2. lenn 1 MeCTO TMCHUILINHBI (MOYJIsI) B CTPYKType 00pa30oBaTeIbHOM NPOrpaMMblI

jueHHIByquHﬂHMCHHHHHHHI

JucuunimHa

«FHHpaBHHKa»

OTHOCHUTCsA K

00pa3oBaTeNbHBIX OTHOIICHU.
[enu n3y4eHus TUCHUTLIAHBIL:

YacTH,

dbopMupyeMoil  ydacTHUKaMU

1. Coznanue ycnoBui st pOpMHUPOBAHUS 3HAHUM OCHOBHBIX 3aKOHOB PABHOBECHSI U JIBHKCHUS
UJCAIBHON U peaIbHOM JKUIKOCTH, 3aKOHOB UCTEUEHUS KHUAKOCTEH, XapaKTEPUCTUK JIBUKEHUS
KHUJIKOCTEH TO TpyOOIpoBOJaM, YCTpOMCTBa, MNpHUHIMNA JEHCTBUS M METOJOB pacuera
OCHOBHBIX XapaKT€PUCTUK T'MAPABINYECKUX MAIIHH.

2. Co3nanue ycnoBuil aisi (GOpMHUPOBAHMSI HABBIKOB T'HMAPOTEXHUYECKHUX PACUETOB, pabOTHI CO
CIIPaBOYHOU JIUTEPATYPOU.

3. Pa3BuTHE TEXHUYECKOTO MBIIIJICHHUS.

Jucnumimza usyyaercs Ha 2, 3 Kypcax B 4, 5 cemectpax



3. O0beM AUCHHUILVINHBI (MOAYJIs1) B 32a4€THBIX eJMHULIAX C YKa3aHHEeM KOJIHYeCTBa
aKa/JleMI4eCKHUX WJIH ACTPOHOMHMYECKHUX YACOB, BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy
o0yyarommxcs ¢ npenoaasareJieM (110 BUIaM y4eOHBIX 3aHATHI) H HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

O6mast Tpy10eMKOCTh (00beM) TUCIUILIMHEI cocTaBisgeT 108 akan. 4.

Bcero uacos

O0beM TMCUMILINHBI 3aounas popma
o0yueHust

OO0m1ast TpyA0€MKOCTh TUCIUILIUHBI 108
VY4eOHBIX 4YacOB Ha KOHTAKTHYIO PadOTYy € IpenoaBaTesieM:

JIEKOUi 4

IIPAKTUYECKUX (CEMUHAPCKUX ) 10

apyrue popmbl KOHTaKTHOH padoTsl (PKP) 0,2
Y4eOHBIX YacOB HA KOHTPOIIb (BKITIOYAs YaChl MOATOTOBKH): 3,8

3ayer
Y4eOHBIX 4aCOB Ha CaMOCTOATEIbHYIO paboTy 00ydaromuxcs 90
(CP)

DopMBbI KOHTPOJIA CemecTpbl

3auer 5

4. Coep:kanue JUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiesiaMm) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJHMYeCTBA aKa/IeMHYEeCKUX YACOB  BUA0B YUeOHBIX
3aHATHH

4.1. Pazaennl TUCHUIIIMHBI M TPYAOEMKOCTD 110 BUIaM yqeﬁm,lx 3aHATHH (B
AKAACMHUICCKHUX '{acax)

Buab! yueOHbIX 3aHATHIH, BKJIIOYAS
Ne  Hammenosanue pasiena / Tembl CaMOCTOSITEIbHYIO Pa00Ty 00y4arOIUXCH 1
wn R —— TPYA0EMKOCTh (B Yacax)
KonTakTHas padoTa ¢ npenoaaBartejiemM CP
Jlek IIp/Cem JIlad
3.4 | T'mppoamHamMudveckas mepenayva. 0 0 0 6
3.3 TmmpompuBo 00BEMHOTO 0 0 0 10
JIEHCTBUS.
3.2 Hacocsl fUHAMHYECKOTO 0 0 0 10
JIEHCTBUS.
3.1 Hacocsl 00beMHOTO IEHCTBHS. 0 0 0 10
3  TI'mapaBiuyecKue MalIMHBI 0 0 0 36
2.3 | T'mppaBnuyeckue CONMPOTHBICHUS 0 2 0 6
Y TIOTEPH HAIIOPA.
2.2 | PexxuMmbl IBIKECHUS peaTbHOM 0 2 0 6
xuakoctu. Kpurepuu mogodusi.
2.1  OcHOBBI THIPOJUHAMUKHU 1 0 0 6
2  I'mappoauHamMmuka 1 8 0 30
1.4 TlpuMeHeHHE 3aKOHOB 0 0 0 6
THJIPOCTATUKU B TEXHUKE
1.3 | Cuisl gaBlIeHNS )KUIKOCTH HA 1 2 0 6
CTEHKHU
1.2 JlaBrmeHue B MOKOSITUXCS 1 0 0 6
YKUJIKOCTSIX
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Brenenue B ruapaBiuky
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2.5  JIBWKCHUE KUIKOCTH B 0 2 0 6
HaINOPHBIX TPYOOIPOBOAAX
1  TI'mapocraTuka 3 2 0 24
2.4 | VcredeHue XHUIKOCTH Yepe3 0 2 0 6
OTBEPCTHS M HACATKU
Hroro 4 10 0 90

4.2. Coaep:xanue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3aesiaM (TeMaMm)

Kypc mpakTudeckux/ceMuHapCKUX 3aHATUN

Ne HaumeHoBaHuUe pa3zjieJia / TeMbl Conep:xkanue
AUCHUTLTHHBI
2.3  T'mapaBnudeckue conpotuBieHus [Ipaktudeckas padorta Ne3. OnpenencHue
Y TIOTEPH HaIopa. Koa¢dulMeHTa rTuAPaBINIECKOr0 COMPOTUBIICHHUS B
IpsIMBIX TpyOax.
2.2 | PexuMbl TBUKECHUS PEATbHOM [TpakTudeckas padora Ne2. OnpeneneHue yncia
xuakoctu. Kpurepuu nogodusi. Peiinonpaca npu 1aMuHapHOM U TYpOYJIEHTHOM
pPCKUMax JBUIKCHUA.
2 I'mapoamHamMmnka
1.3 Cuunbl naBneHus KUIKOCTH Ha [TpakTuueckast pabota Nel. Pacuet cumbl naBieHus
CTCHKHN KUAKOCTHU Ha IIJIOCKHUE CTCHKU.
2.5  JIBmwkeHUEe )KUIKOCTH B [TpakTrueckoe 3angatue NeS. Tpu Tuna 3amgad pacuera
HaAMOPHBIX TPyOOIIPOBOAAX POCTOro TpyOOMIpoBoOA.
1 T'mapocraTuka
2.4  VcreueHue KUIKOCTH Yepe3 [TpakTuueckoe 3ansatue Ne4. Pemenue 3a1au Ha

OTBCPCTHUA U HACAAKU

Kypc nexinoHHbIX 3aHATHI

IMPUMCHCHHUC 3aKOHOB UCTCUCHUS )KI/IIIKOCTef/'I.

Ne HanmenoBanue Coaepixanue

pa3aeJia / TeMbl
AUCHHUIINHBI
2.1 OcHoBbI I'eomeTprueckue 3meMeHThl TOTOKAa. OCHOBHBIE XapaKTEPUCTUKH
TUAPOAUHAMUKHI IIOTOKA. Y PaBHEHUE HEPA3PBIBHOCTHU MTOTOKA. Y paBHEHUE
bepHymn U1 31eMEHTapHON CTPYHKH UI€aIbHOMN JKUIKOCTH.
VYpaBHeHue bepHyum 1S 3JIEMEHTApHON CTPYMKH M ITOTOKA
peanbHOM JKUIKOCTH. Ero sHepreTnueckuii U reoMeTpUIeCKUi
cMbIciL. [Ipumeps! ncnons3oBanus ypaBHeHus bepHyium B
TEXHUKE: pacxogomep BeHTypu, cTpyitHblil Hacoc, KapOropartop.
2 TI'mapoamHamMmuka

1.3 Cunbl naBieHus JlaBneHue )KUAKOCTH Ha INIOCKHE CTEHKH. | npaBindecKkui

KUJKOCTU Ha CTEHKM  IapaJoKc. DMopa JaBiIeHUs )KUIKOCTH Ha CTEHKY. LleHTp
naBieHus. JlaBineHue )KUIKOCTH Ha IHJIMHIPUYECKYIO CTEHKY.
[InaBanue ten. 3akoH Apxumena.

1.2 JlaBnenue B Cunpl, aeicTByIOIIME B )KUAKOCTH. [ MaApOCTaTHUECKOE 1aBIEHUE U
TIOKOAIINXCS ero cBoiicTBa. OCHOBHOE ypaBHEHUE THAPOCTATUKUA. 3aKOH
KHUIKOCTAX [Tackans. OTHOCUTENBHBIN MOKOH )KUJIKOCTH B IBUKYLIEMCS

cocyze. PaBHoBecHe JKHUJKOCTH B COOOIIAIOIINUXCS COCYIax.
W3mepenue naBieHus. AGCOIIOTHOE U MAaHOMETPHUUECKOE
naBieHue. Bakyywm.

1.1 Bsgexaenue B [Ipenmer u 3anaum kypca «I ' napasnuka». Kpatkas ucropus
TUJIPaBIMKY pa3BUTHA rHApaBIuKU. PU3HUECKHE CBOMCTBA KUAKOCTEH.

5



HrroToHOBCKHE M aHOMAJILHOBS3KHE KHUOKOCTH.

I'mapocraTuka

5. YueOHO-MeTOAHYECKOE o0ecevyeHne 1JIs1 CAMOCTOSATeIbHOM padoThl 00yYaKOIIUXCS 10
AUCUUIIMHE (MOIYJIIO)

3aouHas hopma.

Paznen
JUCHHUIIITHHBI

BOHpOC])I AJIS1 CAaMOCTOATEJIBHOI0 PACCMOTPEHUA

®opma
KOHTPOJIS

2

3

5

Pasnen 1.
I'mnpocratuka

Kparkast nucropust pa3zputus ruapasiiky. dusnueckue cBoiicTBa
KUJIKOCTeH. HhI0OTOHOBCKHE M aHOMaJIbHOBSI3KHE JKUIKOCTH. CHIIBI,
JISWCTBYIOIUE B )KUAKOCTH. ['mapocTaTiyeckoe AaBiIeHUE U ero
cBoiicTBa. OCHOBHOE ypaBHEHHE THAPOCTATUKU. 3aKkoH [lackans.
OTHOCHUTENBHBIN MTOKOH XUIKOCTH B IBIKYIIIEMCS COCY/IC.
PaBHOBecHe XHIKOCTH B COOOMIAONIMXCs cocyaax. M3mepenue
JaBieHus. AOCOIIOTHOE M MAHOMETPHUECKOE AaBieHue. Bakyym.
JlaBneHue KUAKOCTH Ha TUIOCKUE CTEHKH. | napaBimdecknit
napasiokc. DIopa IaBIeHNS XKUAKOCTH Ha CTCHKY. LIeHTp naBieHus.
JlaBnenue KUAKOCTH Ha IIMIIMHAPHIECKYIO CTeHKY. [ImaBanue Tem.
3akoH Apxumena.

[Mpubopsl st u3mMepenst AaBiaeHus. JKUuaKOCTHbIE MAHOMETPBI,
MeXaHU4YeCKUe MaHOMETphI. [IpuHIUT paboThl THAPABINIECKOTO
npecca, TOMKpara, akKyMyJIsTopa.

Tecr, 3amuTa
J1a00paTOPHBIX
pabot, CKP,
JOKJIaJ] 1o

pedeparty.

Pazgen 2.
I'unpoannamuka

I'eomeTpuueckue 31eMeHThl TOTOKa. OCHOBHBIE XapAKTEPUCTUKU
MOTOKA. YpaBHEHHE HEPA3PBIBHOCTH MOTOKA. Y paBHeHHe bepHynnn
JUISL 3JIEMEHTAPHOM CTPYHKU UACATBHOM KUAKOCTU. Y paBHEHUE
Bepuynnu uist a11eMeHTapHON CTPYHKU U OTOKA pealbHON
KuJKkocTu. Ero sHEepreTuyeckuii 1 reoMeTpuyecKuii CMbICI.
ITpumeps! ncnoap30BaHUS ypaBHEHNS bepHyIN B TEXHUKE:
pacxomomep BeHTtypu, cTpyiiHbIii Hacoc, KapOropaTop.

JlamuHApHBINA U TYpOYICHTHBIH PEXKUMBI ABIDKCHUS KHUIKOCTH.
Kpurepunii Pefinonbca. [ToHsTHE O THAPaBINYECKOM MOI00MH U
MoienupoBaHuu. Pacnipeenenue ckopocTel mpyu JaMUHAPHOM
JIBIKEHUH KUAKOCTH. Pactipenienenne CkopocTeit mpu
TypOyJIEeHTHOM JBMKEeHUHU KUAKOCTH. [llepoxoBaToCcTh CTEHOK.
I'uapaBIMyecky rIaJKHe U MIEPOXOBATHIC TPYOBI.

Buap! ruapasnnueckux conporusieHuil. [lorepu Hamopa Ha TpeHue
IO JUTHHE MOTOKA. 3aBUCUMOCTh KO3 GHUIIMEHTA THIPABIHYECKOTO
COTIPOTHUBJICHUS OT Pa3INYHBIX akTOpoB. YpaBHeHue [lapcu-
Beiicb6axa. [Tpubopsbl 115t onpenesaeHust CKOPOCTH U pacxoja
JIBIKYIIENCS )KUIKOCTH: BoJgoMep BeHTypu, nuadparma,
TUIPOAMHAMHYECKUE TPYOKU. MeCTHBIC CONPOTHBIICHHS U IOTEPH
Haropa Ha UX MPeoJI0JICHHUE.

HcTeuenne >XUIKOCTH U3 MAJIOTO OTBEPCTHS B TOHKOM CTEHKE.
HcTeuenne )xuaKOCTH U3 HWIMHAPHUUECKOTO BHEIIHETO HACAKA.
HcTeuenue »xuaKOCTH U3 HACaAKOB Apyrux Tunos. [Ipaktuueckoe
UCTIONIb30BaHUE SIBIEHUSI UCTEUECHUS KUAKOCTH. JMHAMIUeckoe
BO3CUCTBHE CTPYH Ha TBEPJIble NPErpajibl.

Hasnauenue u knaccudukanus TpyoonpoBoioB. OCHOBHBIE
NPUHIMUIIBI pacdyeTa ¥ MPOeKTHPOBAaHUS TPyOOIIPOBOIOB.
I'mppaBnudeckuii pacder npocroro Tpyoonposoa. I'uapasindeckuii
pacder cioxxHoro TpybornpoBoja. Pacder cudonnoro tpyoonposoa.
I'mppasnuyeckuil ynap B Tpybax. Mcnonb3oBaHne ruipaBIndecKoro

Tecrt, 3ammTa
nabopaTOPHBIX
pabot, CKP,
JIOKJIa] 110

pedepary.
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yzapa B TEXHHKE.

3 IlopimHeBbIE HACOCHI IBOMHOIO IEUCTBUS. Y CTPOWCTBO U NPUHIIMIL Hoxnan no
JIefcTBUS MOPIIHEBBIX HACOCOB JBOMHOIO AeHCTBUS. OCHOBHBIE pedepary, Tecr,
napaMeTpsl paboThl HOPUIHEBBIX HACOCOB: HAIIOP, CKP.

MIPOU3BOJUTENBHOCTD, MOIIHOCTH, KIIJI, BEICOTa BCachIBaHUsI.
[TmyHxepHBIE, KOJOBpaTHEIE, AHadparMeHHbBIE HACOCH. PoTopHEBIE
Hacocsl. Kitaccudukanus poTOpHBIX HACOCOB B UX OCOOCHHOCTH.
[TecrepenuaTsie Hacockl. [InacTuHUaThIe Hacochl. BUHTOBBIE
HacoChl. BooKoIbIIeBEIe BaKyyMHBIE HACOCHL. POTOpHO-TIOpITHEBHIE

HaCOCHI.
Pasnen 3 Knaccugukarus 10macTHEIX HACOCOB. Y CTPOHCTBO W IPUHITHIT
Tupanmaccime JIEHCTBUS IEHTPOOCKHBIX HacocoB. OCHOBHOE YpaBHEHHUE
MALIHHEL JIOTIACTHBHIX HacocoB. [lomaua, mommuocTs 1 KII/I menTpobesxHoro

Hacoca. [Tomobue neaTpobexHpIX HacocoB. Koaddumment
6s1cTpoxoaHOCTH. OceBble HacoChl. BuxpeBbie HACOCHI.

OcHoBHBIE TOHATHS U onpeneneHus. Knaccudukarus
ruaponpuBoaoB. [IpuHIUNHATBHEIE CXEMBI U KOHCTPYKIHH
00beMHBIX runponpuBonoB. Crexsmuii rugponpuson. Ero
NpaKTHYECKOe IPUMEHEHHUE. Y CTPOICTBO, MPUHIKI paboThI 1
OCHOBHBIE MMapaMeTPbl THAPOAUHAMUYECKUX NIepeaad. Y CTpoicTBo,
NPUHLUI JeHCTBUS M pabouue XapaKTepHUCTHKH
THAPOJMHAMUYECKUX MY(T. Y CTPOWCTBO, NPUHLIUI ACHCTBUS U
paboune XapakTepUCTHKH THAPOANHAMUUECKHX TpaHC(HOopMaTopoB.

Crucok y‘-IC6HO-MGTOZII/I‘IeCKI/IX MaTCpHraJIOB JJIsA CAMOCTOATCIIBHOTO U3YUCHUA!
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1. 2. Mopryno K.II. I'mapaenuka [DneKTpoHHBIN pecypc]: YUEOHHK. — DIIEKTPOH.
JaH. - CIIb.: Jlans, 2014. - 277 c. -
http://e.lanbook.com/books/element.php?pll_id=51930 (21.06.21).

2. 1. beno6oponosa T.I'. TeopeTnyeckrie OCHOBBI THAPABINKU U TEINIOTEXHUKU: Y4eO.
noco-0ue g CTYJEHTOB, oOydaroluxcs 1Mo HampaieHHio noArotoBku «050100.62 —
[Tenarornye-ckoe  oOpasoBanue», mpopminbp «Texnomorus». —  CrepauTamak:
Crepnuramakckuil punuan baml'y, 2014. — 229 c. — 19 k3.

JlonoyiHUTeIbHAS y4eOHAas JJuTepaTypa:

1. 3. Bbeno6opogosa T.I. Meroauyeckue ykasaHus K JabopaTOpHbIM paboTam IO
Kypcy «TeopeTwueckue OCHOBBI THAPABIUKH W TEIUIOTEXHUKW» U CTYACHTOB,
00yJaromuxcs no HampasieHuo noaroroBku «050100.62 — Ilemarormueckoe




oOpazoBanue», npodpmib «TexHomorus». Pasgen «['mapaBmuka». — CrepauTaMak:
Crepnutamakckuid punmman baml'y, 2015. — 38 ¢. —20 3k3.

2. 6. Kpectun E.A. 3agauHuK 10 THUAPABIMKE C IPUMEPAMU PACUETOB [ DIEKTPOHHBIM
pecypc]: yuebnoe nocodue / E.A. Kpectun, U.E. Kpectun. — Dnekrpon. gan. — CII6.:
Jlanb, 2014. — 320 c¢. — URL: http://e.lanbook.com/books/element.php?pll_id=50160

(20.06.21).

3. 5. [repennuxt 1.B. 'mapaBnuka [DneKTpoHHBIN pecypc]: Y4eOHUK. — DIEKTPOH.
aH. — CII0.:JIaus, 2015. - 656 C. — Pexum JIOCTYyMa:
http://e.lanbook.com/books/element.php?pl1_id
=64346 (20.06.21).

4, 4, Hpobuuc B.®. I'mapasiauka u ruapaBiandeckue Mamuuel. [lox pex. M. b. Cyibi.

— Mocksa: IIpocsemenue, 1987. — 191c.: nn. — 131 ak3.

6.2. Hepeqeﬂb IJICKTPOHHBIX OHMOJIMOTEUHBIX CUCTEM, COBPEMECHHBIX l'[pO(l)eCC]/IOHa.TILHbIX
0a3 JaAaHHbIX U HH(])OpMaIII/IOHHbIX CIIPAaBOYHBIX CUCTEM

Ne n/m ‘ HaumenoBanue AOKYMCHTA C YKa3aHUEM PEKBU3UTOB




