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1. Ileau ocBoeHUS TUCIHUILIMHBI

[leapr0o ocBOEHMS JUCHMIUIMHBI  «KOMIIOHEHTBI  KMJIKOCTHBIX  CHCTEM
BO3AYLIHBIX CYJIOB» SBJSETCS (OPMUPOBAHME 3HAHWI, YMEHUH U HAaBBIKOB JUIS
yCIIemHOW MpOo(eCCHOHATIBHON JESITENIbHOCTH B 00J1aCTH OpraHU3alMi TEXHUYECKOTO
oOcinyxuBanuss u pemoHta BC, B wactu ¢dopmupoBanus mnpodhecCuOHATBHBIX
KOMIIETCHLIMH, MO3BOJLSIIONIMX pElIaTh IPAKTHYECKUE 3aJadd IIPU  BBIIOJHEHUU
TEXHUYECKOTO OOCITYKUBaHUSA U PEMOHTA XUAKOCTHBIX cucteM BC Ha OCHOBe 3HaHUs
0COOEHHOCTEN KOHCTPYKTUBHOT'O BBINOJHEHUSI U XapaKTEPUCTHK I'MAPOMEXaHU3MOB U
TUIPABINYECKUX YCTPOMCTB KUAKOCTHBIX cucteM BC.

3anmadyeil OCBOEHHUS IUCHUIUIMHBI sIBIIsieTCS (popMHpoBaHHE y OOyYarOIIUXCS
3HaHWW, YMEHUM U HaBBIKOB, IMO3BOJIAIONIUX CAaMOCTOSITENIBHO pa30uparbcs B
rupaBinyeckux cxemax BC, Ha3HaueHMH M OCOOCHHOCTSAX padOThl pa3IUYHBIX
TUAPABINYECKUX YCTPOMUCTB, OLIEHUBATD UX MApPAMETPhI U IIPUYMHBI UX U3MECHEHU.

JucuunnuHa oOecreynBaeT IMOATOTOBKY OOydalolIerocs K PEeLICHUIO 3a1ay
po(heCCUOHATILHON JESATEIbHOCTH SKCILTYyaTallMOHHO-TEXHOJIOTUYECKOTO THIIA.

2.  Mecto qucuuniaunsl B cTpykrype OIIOII BO

HucunminHa «KOMIOHEHTB KUAKOCTHBIX CHCTEM BO3AYIIHBIX CYIOB»
MPEJCTaBIACT COO0OM JUCHMIUIMHY, OTHOCSIIYyIOCA K 4actu, (opMUpyeMoil
y4acCTHHUKaMHU 00pa30BaTeNIbHBIX OTHOIICHU broka 1 {ucuumnnusel (Moaysn).

JMucunminHa«KOMIIOHEHThl  KUJAKOCTHBIX ~ CHUCTEM  BO3AYILIHBIX  CYJOB»
Oazupyercs Ha pe3yabpTarax oOy4eHwus, MOJTYYEHHBIXITPU U3YYCHUU
TUCcUUTUTMHCOCHOBBI TEXHOJIOTHH PEMOHTa», « OCHOBBI aBUAIIUNY.

HucunminHa «KOMIOHEHTB KUAKOCTHBIX CHCTEM BO3AYIIHBIX CYIOB»
ABJISIETCST  OOecnevmBaromed s JUCHUTUINH. «CHUCTEMBI BO3AYIIHBIX CYJIOB H
aBUAIIMOHHBIX JaBUTaTenei», «CpeacTtBa KOHTPOJST TEXHUYECKOTO  COCTOSHUS
ABUAIIMOHHON TeXHUKW», «TexHudyeckoe OoOCITyKHMBaHUE W PEMOHT BO3IYIIHBIX
cynoBy, «KoHCTpyKUMsI M TEXHUYECKOE OOCIy)XKMBaHHE camoJieTa (Tuma)y,
«KoHCTpyKIIHS ¥ TEXHUYECKOE 00CTY>KUBaHUE BEPTOIETA (TUIIA).

JuciuninrHa u3ydaercs B 5 u 6 cemecTpax.

3.Komnerenunu oOyuawuerocsi, popMmupyembie B pe3yJibTaTe OCBOEHHSA
TUCHUNIHHBI

IIpounecc ocBoeHus AUCUUILIMHBI  «KOMITOHEHTBI JKMIKOCTHBIX CHCTEM
BO3/IYIIHBIX CYJIOB)» HampaBJieH Ha (POPMHUPOBAHUE CIAECAYIOMNUX KOMIETEHIIMNA:

Kon PesynbTaT 00ydeHus: HAMMEHOBaHUE KOMIIETEHIINH,
KoMnereHuu/ WHJIUKATOpa KOMIIETCHIINU
HMHJIMKATOpa




KOI[ PCSYJII)TaT 06y‘1€HI/IHZ HaMMCHOBAHNUC KOMIICTCHIINH,

KoMIeTeHIH/ MHJUKATOpa KOMIIETEHIIUU
WHUKAaTOpa
IIK-6 CnocobeH TOHMMAaTh CYIHIHOCTh MPOLIECCOB, MPOTEKAIOIMIUX B

MCXaHH3Max, arperarax, CHUCTCMaAx 151 KOHCTPYKTUBHBIX
QJICMCHTAX BO3AYIIHBIX CYJAOB I OCYIICCTBJICHHA KOHTPOJA H
aHalIn3a HX COCTOAHHA, IIPOTrHO3UPOBATHL M OPraHHU30BLIBATH
BBIINTOJIHEHUEC KOMIIJICKCA pa60T II0 UX BOCCTAaHOBJICHHUIO

2
N ke AHaIM3UPYEeT MPOLECCHl, MPOTEKAIIUe B  MEXaHU3MaX,
arperarax, CUCTeMax M KOHCTPYKTHBHBIX AJIEMEHTAX BO3IYLIHBIX
CyJIOB ¥ aBUALIMOHHBIX JBUTATEIICH

[Tnanupyemble pe3yabTaThl U3yUYEeHUS TACIUTLITUHBI:

3HaTh:

- yCIOBHBIE OO0O3HAUEHUS OCHOBHBIX JJIEMEHTOB, HCIOJIB3YEMBIX B
MPUHIIMIIMATIBHBIX CXeMaX KHUIKOCTHBIX cucteM BC,;

- Ha3HAYCHHWE U MPUHIUI PabOThl THAPOMEXAaHUYECKHX YCTPOMCTB KHUIKOCTHBIX
cuctem BC;

- OCHOBHBIE MapaMeTpPbl, ONPEIEISIONINE COCTOSHUE M PabOTOCIOCOOHOCTH
THJIPOMEXAaHUYECKHUX YCTPOUCTB KHUAKOCTHBIX cucteMm BC.

YMeTs:

- pa30upaThCcs B MPUHIUIIMAIBHBIX CXeMaX KUAKOCTHBIX cuctem BC;

- OOBSICHUTh  TEXHUYECKHE PEIICHHS, 3aJI0)KEHHBIE B THIPOMEXaHHYECKHUX
YCTPOMCTBAX KUIAKOCTHBIX cuctemax BC;

- 00OCHOBaTh BIHUSHUE TApaMETPOB U TEXHUYECKOTO COCTOSHUS
THJIPOMEXaHUYECKHUX YCTPOHUCTB Ha pab0TOCIOCOOHOCTHKUIKOCTHBIX cucteM BC.

Bnanets:

- CIIOCOOHOCTBHIO OIEHUBATH BIUSHUE PA0OTOCIIOCOOHOCTH THAPOMEXAHUYECKUX
YCTPOMCTBHA TEXHUYECKOE COCTOSIHUEKUIKOCTHBIX CHCTEM 0pU  pELICHUH
AKCILUTYaTaI[MOHHO-TEXHOJOTHYECKUX  3ajad, BOZHUKAIOIIUX B TpoIiecce
oOcny>xuBaHus U pemonta BC.

4. O0beM IMCUMIVIMHBIN BUbI Y4e0HOH padoThI

OOmasi  TPyIOEMKOCTh  JUCIUIUIMHBICOCTABISAETO  3a4eTHBIX  €AUHMII,
216akageMHUUYECKUX YACOB.

HanMeHoBaHME Bcero 4acos SCCMGCTEBI
OO1mas TPyA0EeMKOCTb JUCLUILIHHBI 216 108 108




HaumeHnoBanue Bcero gacos CemecTpbl
KonrtakTtHas padora: 14,8 6,3 8,5
JIEKIIAN 4 2 2
MPAKTHYECKUEC 3aHATUS 4 2 2
CEMHUHAapPBbI - - -
J1a00paTOpHBIC pabOTHI 2 2 -
KypcoBas paboTa 4 - 4
CamocTosiTenbHast paboTa CTyeHTa 194 98 96
[IpomexxyTouHas arTecTanus 8 4 4
KOHTaKTHas paboTa 0,8 0,3 0,5
caMOCTOsITeNIbHAsI pabdoTa MO MOJATOTOBKE K 7,2 3,7 3,5
3a4eTy, 3a4€Ty C OEHKOU
5.Coaep:xanne JTUCHHUILTAHBI
5.1. CoorHecenusi TeM (pa3lesiOB)IUMCHMILUIMHBIA  (POPMHPYEMBIX
KOMIIeTEeH Ui
5 @ KOMIETEHLINN % = 2 s
m M O K T M
TeMbl, pasaeibl JUCHUILIMHEL 2 2 § < % E <§[
=7 «@ o B g o @
o = o,
E Y 575 S°
Tema 1. OcobenHoctTn o5 + BK, JIII3, YO
ruapasinyeckux cucrem BC CPC, PKC
JLIT3, nns, A,
+
Tema 2. O0bEMHBIE HACOCHI 25,5 CPC, PKC | YO, P3. C3
JL,I03, JIP, il
+
Tema 3. JIuHaMHYECKHE HACOCHI 275 CPC. PKC | VO, P3, C3
Tema 4. 'mapoakkymyasTOpsl 1 26 + JLII3, ITAP,P3, C3
pasrpy3Ka HaCOCOB CPC, PKC | VO, 3JIP
Hroro 3a cemectp 5 104
[TpoMexyToUHast aTTECTAIUS 4
Bcero 3a cemectp 5 108
JLIT3,
Eleao BI/IFaTC?I.I/I Oovee 27 * KYP,CPC, | Sff’g’C:S
oA PKC >
YO,
Tema 6. I'mppaBinueckue JLII3,
25 + I, P3,C3,
JIPOCCENN U PACIPEACTUTEN CPC, PKC Kp
JLIT3, P3, C3, VO,
Tema 7. 'mapaBianueckue KiianaHbl 25 + CPC, PKC AP
Tema 8.Konauuuoneps! u JLIT3,
TUAPOJTHHUHI 2 * CPC, PKC YO, 3KYP
Hroro 3a cemecTp 6 104
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[TpoMexxyTodHas aTTeCTaIus 4
Bcero 3a cemectp 6 108
Bcero no nucnuruimae 216

Coxpamenus:JI-nexuus, 113 — mpaktuueckoe 3ausitue, JIP — maGoparopuas pabora,
BK — BxomHoii koHTponb,PKC — pa3bdop koHkperHoit curyauuu,CPC -
caMmocrosiTenbHasi pabora crynenta, KYP — kypcosas pabora,/]| — nmokman, VYO —
yCcTHBINA ompoc, P3 — pemenue 3agau, 3JIP — 3ammura nabopatopHoit padotsl, [TAP —
nucbMeHHast ayauTopHas pabora, 3KYP — 3ammra kypcoBoit paGotei, M3 —
WHIUBUyalIbHOE JoMaliHee 3aanue, KP — koHTponbHas padora.

5.2. Tembl (pa3aesibl) AUCHUIIMHBI U BUAbI 3aHATHH

HaumenoBanue temsl (pa3zena) 1 lm| ap | cpc | kyp Bcero
JACIIUIUTHHBI 4acoB
S CEMECTp
Tema 1. OCOOEHHOCTH TUAPABINYCCKHX 05 i i 245 i o5
cucteMm BC
Tema 2. O0BbEMHEBIE HACOCHI 05 |05 - 245 - 25,5
Tema 3. JIluHaMUYECKHE HACOCHI 05 |05 2 24,5 - 27,5
Tema 4. 'mapoakkymMyIsTOpEI U pasrpys3Ka 0,5 1) 24,5 i 26
HacoCOB
Wroro 3a cemectp 5 2 2 2 98 - 104
ITpomexyTouHas aTTecTanus 4
Bcero 3a cemectp 5 108
6 cemecTp
Tema 5.00beMHBIETHIPOABUTATENN 05 | 05 | o4 9 97
Tema 6. 'mapaBiaudeckue qpoccesid 1 05 |05 | o i o5
pacnpeenuTent
Tema 7.I'mapaBnuueckuie KianaHbl 05 |05 | o4 i o5
Tema 8. Konnuunoneps! v ruApOTMHUI 05 |05 -1 24 2 27
Uroro 3a cemectp 6 2 2 96 4 104
[IpoMexxyTouHas arrecTanus 4
Bcero 3a cemectp 6 108
Bcero o aucuuininie 216

Coxkpamenusi: JI — nekuus, [13 — npaktuueckoe 3austue, JIP — naboparopnas padora,
CPC — camocrositenbHas padota crygaenta, KYP — kypcosas pabora

5.3 Conep:kanue pa3aejioB IMCUUIIIMHBI



Tema 1. OcodennocTu ruapaBandeckux cucrem BC

OcHoBHbI€ )xkuJKOCTHBIE cucTeMbl BC u nipenbsBiisieMble K HUM TpeOOBaHUS.
[IprHIMNIMATBHBIE CXEMBI, OCHOBHBIE 3JIEMEHTBI U MMAPAaMETPbl TOTUIMBHOM, MACIISIHON
u ruapasnndeckoi cucrem BC.IIpeuMyiiecTsa u HEIOCTATKU THAPABINYECKON
cucteMbl BC. Knaccudukanus ruipaBinueckiux yCTPOUCTB KUIKOCTHBIX cucteM BC
0 PYHKIIMOHAIbHOMY MPU3HAKY.

Tema 2. O0beMHBIEC HACOCHI

Hacocel: HazHaueHue, kiaccupukamus ¥ yCIOBHbIE 0003HaueHHs. OCHOBHBIC
IMapaMeTpbl HACOCOB.

[IpeumyiiecTBa U HEIOCTATKHOOBEMHBIX HACOCOB. (OCHOBHBIE MapaMeTphl H
XapaKTEPUCTHKH OOBEMHBIX HacocoB. YacroTa cKoamxkeHHs. HepaBHOMEpHOCTH
MOJlayd MOPIIHEBOr0 Hacoca. llopmiHeBble 3KCIEHTPUKOBBIE HACOCHI, PaaUAIBHO-
IUTYHXKEPHBIE M aKCHAJIbHO-TUTYHXKEPHBIE HACOCHI, IIECTEPECHHBIE, IIACTUHYATHIE U
BUHTOBBIE HACOCHI: YCIIOBHOE O0O3HAUCHHE, KOHCTPYKTHUBHBIC CXEMbI, MapaMeTpbl U
CUJIOBOE€  B3aMMOJECHCTBUE,  PEryJMPOBAaHHE W  PEBEPCUPOBAHUE  IIOJAYH,
IIPEUMYIIECTBA U HEJOCTATKH.

Tema 3. /lunaMn4ecKue HACOCHI

OCHOBHBIE MPEUMYIIIECTBA U HEJOCTATKH TMHAMUYECKUX HACOCOB.

[lenTpoOeKHBIE HACOCHI: YCIOBHOE O0O03HAYEHHE, KOHCTPYKTHUBHBIE CXEMBI,
napaMeTpbl, XapaKTEpUCTUKH U PETryJupoBaHUE. BUXpeBble U CTpPYMHBIE HACOCHI:
yCI0BHOE 0003HAaYEHUE, KOHCTPYKTUBHBIE CXEMbI, OCHOBHBIC MTAPAMETPHI.

BBICOTHOCTh  JKMAKOCTHBIX CHUCTEM. BIlMsIHUE€ TEXHUYECKOTO COCTOSIHUSA
TUJPOMEXAHU3MOB Ha BBICOTHOCTD JKMJIKOCTHBIX CHCTEM.

Tema 4. 'mapoakKymMyJISITOPbI U Pa3rpy3Ka HacoOCOB

I'mapoakkyMynsTOpBI U racuTeNy Mmynbcaunii. HasHaueHune, KOHCTpYKTUBHBIE
CXEMBI M YCJIOBHOE 0003HAUYEHUE THAPOAKKYMYIATOPOB. CriocoObl pa3rpy3Ku HACOCOB OT
noTpedieHns: N30BITOYHOM MOIITHOCTH. BiusiHre mapaMeTpoB rHIpoaKKyMyJisiTopa Ha
pa3rpy3Ky HacocoB ruapocuctemsl BC.

Tema 5. O0beMHBIE THAPOABUTATEH

Buibl 00beMHBIX THAPOJABUTATENEH U UX YCIOBHOE 0003HaYeHHE. [ uaApOMOTOpHI:
OCHOBHBIE napaMeTpsbl U Xxapakrepuctuku. KIIJ ruagponepenaun ¢ ruipoMOTOpPOM.
[ToBOpPOTHBIMTHAPOABUTATENBUTUIPOABUTATENH OCTYATEIIBHOTO ABUKEHHUS:
KOHCTPYKTHUBHBIE CXEMbI U OCHOBHBIE TTapaMeTpbl. CITocoObI peryJIupoBaHusi CKOPOCTU
TUJPOJABUTATEIICH.

Tema 6. 'mapaBimnyeckue apocceid M pacnpeaeauTe

Hasznauenue rugpoanmnapaToB U ux kiaaccudukamus. TUIbI THAPABINYECKUX
Jpocceliel 1 uX yciaoBHOE o003HaYeHue. Pacxo 1 skuakocTel yepes 1pocceib.
Pacxonnas xapakrepuctuka apoccens. JpoccenbHbie makeTbl. KOHCTpyKTUBHBIE
CXEMBbI BBIMIOJIHEHHUSI IPOCCENEN U IPOCCENbHBIX MaKeTOB. poccenbHble
orpaHu4mTeNnu pacxoja. Jpoccenbnsiit nopuuonep. [IpuHiunuansHas cxema u padota
J103aTopa.

[Munpopacnpeaenurenu:Ha3HAYCHHE, TUTIBI U YCJIOBHOE 0003HAUYCHHE.
30JI0THUKOBBIETUIPOPACTIPEACIUTENN C HWIUHAPUYECKUM U TIJIOCKUM 30JI0THHUKOM.
Biusinue nepekpbITys 30JI0THHKA HA €r0 XapaKTepUCTUKHU. KpaHOBbIE U KIIallaHHBIE



pacnpenenuteny. Pacnpenenurenn co CTpyiiHOM TpyOKOM M COILIO-3aCIIOHKA.
Tema 7. 'mapaBiuyeckue KianaHbl

Tunel rugpaBnuyeckux KianaHoB. [IpeoxpaHUTENnbHBIE KiIaNlaHbl: HA3HAYEHHUE,
yCIIOBHOE 0003HauY€HHE M KOHCTPYKTHBHas cxeMa. Pacuer U XapakTepuCTHKa
NPEAOXPAHUTEIBHOIO KJIalaHa.

[lepenyckHble (MepenvBHBIC) KIallaHbl: HA3HAYEHHE, YCIOBHOE O0O3HAYECHHE,
KOHCTPYKTHBHAsI CXEMa U XapAKTEPUCTUKA. XapAKTEPUCTHUKA KUIKOCTHON CUCTEMBI C
MEPEMyCKHBIM KJIallaHOM IPH U3MEHEHUU 000pOTOB JBUraTENs M MPU HabOpe BHICOTE.
BimsiHue mepenycKHOro KiamaHa Ha MapaMmeTpbl HATHETAIOIIEr0 M OTKAYMBAIOLIETO
HACOCOB B LIUPKYJISILIUOHHOW CUCTEME.

PenykunoHHble KJIAIIaHbIL: Ha3HA4YCHUE, YCIIOBHOE 0003HaueHue,
KOHCTPYKTUBHBIE CXEMBI U XapaKTEPUCTUKH.

Hampapnsitomiye KiamaHbl: THIIBI, YCJIOBHOE O0O3HAUYEHHWE U KOHCTPYKTHBHBIE
cxembl. TexHuueckue TpeOOBaHUS K KialmaHaM M BIUSHUE Ha UX paboTy (HOpmbl
3aTBOPOB U YCIOBUM IKCILITYaTALNH.

Tema 8. KonguunoHepsl ¥ ruAPOJTMHAH

Haznauenne konaununoHepoB.HasHauenme u  crmocoObl OYUCTKU KUIKOCTH.
OuiabTpbl: TUNBI (QUIBTPOB, YCIOBHbIE OOO3HAYEHHs, OCHOBHBIE MapaMmeTpbl U
KOHCTPYKTHBHbIE  cXeMbl.  Ha3HaueHue,  OCHOBHBIE  XAapaKTEPUCTHKH U
KOHCTPYKTUBHBIE CXEMBI OUYUCTUTENEH: OTCTOMHHUKOB, HEHTPUQYT,
BO3JIYXOOT/AEJIUTENECH, MATHUTHBIX U AJNEKTPUUECKUX. Tenn000MEHHUKH KUIKOCTHBIX
cucteM BC: tumbl, ycioBHOe 0003HAY€HHE, OCHOBBI pacyeTa, BJIMSHUE BHEIIHHUX
YCIIOBHM M COCTOSIHUS TEIUIOOOMEHHUKA Ha MTPOLIECC TEIJIONEePEIauH.

Ha3znauenue, ycioBHOe 0003HAuU€HHME U KOHCTPYKTHUBHOE BBHITIOJIHEHUE OaKoB
ruapocucteM BC. Tumnbl, ycioBHble 0003HAU€HHUSA, COCIMHEHHWE U OCHOBBI pacuera
ruaponuHuii.  Tumel, wMaTtepuansl ©W  TpeOoBaHMS K  paboTe  yIUIOTHEHUU
TUAPOMEXAHU3MOB KHUAKOCTHBIX CUCTEM.

5.4 IlpakTnyecKue 3aHATHS

i Tpyac-
TemaTrKa MpaKTUYECKUX 3aHATUI E€MKOCTb
JTVCIIUTIIAHBI
(dacer)
5 ceMecTp
OOBbeMHBIE HACOCHI. 0,5
N3yuenne KOHCTPYKTUBHBIX OCOOCHHOCTEHN U
5 XapaKTEPUCTUK SKCLUEHTPUKOBBIX, PaIHAIBHO-
IUTYHKEPHBIX U aKCUAIbHO-TITYHKEPHBIX, IIECTEPEHHBIX,
IJJACTUHYATHIX U BUHTOBBIX HAcOCOB. Pemienue 3aay.
JloKJ1aapl 110 TEMaM.
3 JIMHaMHYECKHEe HACOCHI. 0,5
N3yueHnne KOHCTPYKTUBHBIX OCOOCHHOCTEN U




o Toyao-
TemaTrka MPaKTUYECKUX 3aHATUI EMKOCTh
JTUCIUTUTUHBI
(dacsr)
XapaKTEPUCTHUK LIEHTPOOCKHBIX,BUXPEBBIX U CTPYHHBIX
HAaCOCOB.
Pemenne 3amayd. J[okiaaapl 10 TEMaM.
IM'uapoakkyMyasiTOpBI U pa3rpy3ka HACOCOB 1
4 AHalM3 cXeM pasrpy3ku HacocoB. Perienue 3aaad.
3amuTa 1abopatopHoi padoTsl.IlucekMeHHast ayauTopHast
paboTta
Hroro 3a cemecTpd 2
6 cemecTp
OOBbeMHbIE TUAPOJIBUTATEIIHN.
KoHCTpyKkTHBHBIE OCOOCHHOCTH U XapaKTEPUCTUKHU 0,5
3) TUAPOJBUIATENIE PAa3IMYHOrO THHA. Pemenne 3anay.
JloKJ1agpl 110 TEMaM.
Briiaua 3aganus Ha KypcoBylo paboTy
IMuapaBandeckue Ipoccenu U pacupeiesIuTeNu. 0,5
BapuaHTbl MCTIONIB30BaHUS PA3IMYHBIX Ipocceniel U
6 pacmpenenuTeneil B )KUIKOCTHBIX cucTeMax. UteHue
cXeM ¢ pacnpeaenutensmu. Pemenne 3anay. Jloknaasl
0 TeMaM
I'mapaBnryeckue KianaHsbl. 0,5
7 Pemenne 3amau.
ITuceMenHas aynutopHas paboTa
KoHautmoHeps! ¥ THIPOJIMHAH. 0,5
3 KoHcTpykTHBHBIE CXEMBI (PUITBTPOB, OTCTOMHHUKOB,
BO3JIyXOOTAEIUTENEH, UEHTPUDYT, TEMIT0O0OMEHHUKOB.
3ammTa KypcoBOi pabOThI
Hroro 3a cemecTpb 2
Htoro no qucuuiuiviee 4
5.5J1abopaTopHbIil IPAKTUKYM
Howmep Temer HanmMenoBanue nabopaTopHBIX padboT Tpynoemxocs
JTACITATUINHBI (dacwr)
Onpenenenue napaMeTpoB
3 MOIKAYMBAIOIIETO IEHTPOOEKHOTO Hacoca 2
TOIUIMBHOW CHCTEMBI




5.6 CamocTosiTesibHasi padoTa

Howmep temsbl
JVCHUTUIHBI

Buasl camocTosTebHOM pabOThI

Tpyno-
EeMKOCTb
(dachl)

S cemecTp

[ToBTOpEHNE MaTEPHUAIIOB JIEKIUU.

M3ydeHnne TeopeTudeckoro Marepuraia.[1-27]
Ha3nadeHue u cocTaB TOILIMBHOM, MACISIHOU U
ruapasiandeckor cucremsl BC. Ilpeumytiectsa u
HEJIOCTATKHU TUJIPABINYECKON CUCTEMBI.
ITonroroBka K yCTHOMY OIIpPOCYy.

24,5

W3yuenue TeopeTryeckoro matepuana.[1-27]
OOBbeMHBIE HACOCHI-KOHCTPYKTHBHBIC CXCMBI,
napaMeTpbl, HEPaBHOMEPHOCTb ITOJIAYH.
[ToaroToBKa K yCTHOMY OIIPOCY U PEIICHHIO
pPaCUYCTHBIX U CUTYallMOHHBIX 3a/1a4.
[ToaroToBka qOKJIaaa 1O BEIOPAHHOM TEME U
WH/IMBUIYAIbHBIX JTOMAITHUX3aJaHHH.

24,5

W3ydeHnne TeopeTrueckoro Mmarepuania. [1-27]
KOHCTpYKTHBHBIC CXEMBI, TapaMeTpPhl, IPEUMYIIECTBA
Y HEJIOCTATKH THHAMHUYECKHX HACOCOB.

[ToaroTroBka K JOKJIAMy W BHIMOJIHCHHIO JTJAOOPATOPHOM
paboTeL.IToAr0TOBKA K YCTHOMY OIIPOCY U PELICHUIO
pacYeTHBIX M CHUTYAIIMOHHBIX 3a]1ad.

24,5

W3yuenue TeopeTrueckoro Mmatepuana. [1-27]
I'mapoakkyMynsTop U pasrpyska HacocoB. DaKTOPBHI,
BJIMSIIOLIME Ha BpeMs padOThl HacOCa HAa XOJIOCTOM
X0ny.

Odopminenue nabopatopHoit pabOTHI U TOATOTOBKA K
ee 3auuTe. [loaroroBKa K pemeHro pacyeTHbIX U
CUTyalMOHHBIX 3aJa4, K TIMCbMEHHON ayAUTOPHOU
paboTe U YCTHOMY OIPOCY.

24,5

Hroro 3a cemectpS

98

6 cemecTp

W3yuenue teopeTryeckoro matepuana[l-27].

CxeMmbl U TapaMeTpbl TUAPOJBUTATENIECH PA3IIUYHBIX
THUTIOB.

Brimonnenue 1 paznena kypcoBoi pabotsl.IloaroroBka

24




Howmep temsbl
JVCLHUTUIHBI Bunbl camocTosaTensHO# paboTh

Tpyno-
EeMKOCTb
(dachl)

CUTYAIIMOHHBIX 3aJ1a4v.

K YCTHOMY OIIPOCY, TOKJIaJAy U PEIICHUIO PACUETHBIX U

W3ydeHnne TeopeTrdeckoro marepuania. [1-27]

cuctemax BC.

6 [ToaroToBKa K YCTHOMY OMPOCY, TOKJIAIY, PEIICHUIO
pacyEeTHBIX ¥ CUTYalIMOHHBIX 3a/1a4 U KOHTPOJIHHOM

paboTHI.
Boimonaenne 1 u 2 pa3nena KypcoBoil pabOoThl.

FanOpacnpez{enHTenI/I U APpOCCCIIN B JKUAKOCTHBIX

24

W3ydenne TeopeTrueckoro marepuania. [1-27]

7 paboTHI.

pabore.

XapakTEPUCTUKU U CXEMBbI THAPABINYECKUX KJIANaHOB.
Brinonnenue 2 pasnena u ohopmMiIeHUE KypcoBOit

[loaroroBka K yCTHOMY OIPOCY, PELIEHUIO PACUETHBIX
Y CUTYallMOHHBIX 3aJ1a4 ¥ IIMCbMEHHOHN ayAUTOPHOU

24

W3yuenue TeopeTnyeckoro matepuaa.[1-27]
OCOOCHHOCTH BBIITOJHEHHS KOHAUIIMOHEPOB U
8 YIJIOTHEHHUH B HIKOCTHBIX CHCTEMaX.

paboTHI.

[ToaroroBka K yCTHOMY OIPOCY M 3aIIUTE KypCOBOM

24

Hroro 3a cemecTpbd

96

Hroro mo nucruiuinae

194

5.7 KypcoBasi pabora

B taGnuiie npuBeneHa cTpykTypa KypcoBoil paboThl

HanmMenoBanwue sTamna BHITIOJHEHUS KypCOBOMPAOOTHI

TpynoemkocTh
(dacnr)

Oran 1. Beinaya 3a1anus Ha KypcoBYIO padoTy

2

Oran 2. Beimonnenwe pazgena «OnpeaeneHue OCHOBHBIX
MapaMeTpoOB HACOCA M €r0 CTENEeHH HEPAaBHOMEPHOCTU IMOJA4YU
JUTSI 3aJJAHHOTO 0OBEMHOTO THIPOTIPHUBOIA

Otan 3. Bemmonnenue paznena «OnpeneneHue OCHOBHBIX
napaMeTpoB TUAPOJIBUTATEIISI3aJaHHOTO 00BEMHOIO

CPC

10



. TpynoemkocTh
HanmMenoBanwme sTamna BEITIOJHEHUS KyPCOBOMPAOOTHI (ach)
TUAPOIPUBOJIA»
Otan 4. OdopmiieHre KypcoBoil paboThl
3amuTta KypcoBOi pabOThI 2
Htoro xoHTakTHas paboTa 1Mo KypcoBoii paboTe 4

6 YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE O0ecniedeHne JUCHUILTUHbI

a) OCHOBHAs JUTEpaTypa:

1 Knémuna, JI.I'. ZKuakocTHO-ra30BbIe CHCTEMBbI TPAHCIIOPTHBIX
BO3AYUIHBIX CyI0B 4acTh 1. [DNEeKTPOHHBIN pecypc]: mocoOue sl CTYIEHTOB 4 1 5
KypcoB crienranbHocTH 160901 1HeBHOrO M 3a0uHOTO 00YyueHusi, M: Mocksa, 2007, 52
c. ISBN - orcyrcTByeT.Pesxkum nocryna
http://storage.mstuca.ru/bitstream/123456789/4126/1/*UIKOCTHO-
ra3oBbie%20cuctemMbl%20TpancnopTHbIX %20Bo3ayHEIX %20cynoB.pdf, cBOOOHBINI
(mara obpamenus 20.01.2021).

2 [repennuxt, . B. I'mapomexanuka. I'mapaBiauka. [ 1€KTpOHHBIN
pecypc]: Yuebnoe nocodue s crynentoB. Cereponsunck, CEBMAIIIBTY3, 2007 —
61 c., ISBN - orcyrcrByer.Pexxum moctyma:
https://e.lanbook.com/reader/book/64346/#617, cBoboaHbIi (1aTa OOpalieHus
20.01.2021).

3 VxuH, b.B. I'mapasiauka. YuyeoHnoe nocooue/ b.B. Yxun— M.: ][
«DOPYM»: UHDOPA-M. 2009. — 464 c. ISBN: 978-5-16-0031-159-0. KomaecTBo
AK3EMILISIPOB 32.

4 Jlarmmes, 1. H.I'mapaBauka: Yueonuk ajs By30B. / .H.Jlammes — M.:
Axanemust, 2008. — 272 c. ISBN: 978-5-7695-8745-0. KoamuecTBO 3K3eMILIIPOB 27.

0) ToTMOTHUTENBHAS JIUTEepaTypa:

5 bouapos, B. [1. UcTOYHUKH HEPTrUN U MOTPEeOUTEIH KUTKOCTHO-TA30BbIX
CHCTEM BO3IYUIHBIX cy0B: YueOHoe nmocooue./ B.I1. bouapos, M.M. ['ma3kos -
Kues: KUMI'A, 1985. - 84 c. ISBN - orcyrctByer. KonnuecTBo ax3eMIuisipoB 29.

6 bouapos, B.I1. 'mapo- u nHeBMoannapaTypa *KHIKOCTHO-Ta30BbIX CHCTEM
BO3AYUIHBIX cy10B: YueOHoe nocodue. / B.I1. bouapos, M.M. I'na3kos - Kues:
KHUT' A, 1985. - 76 c. ISBN - orcyrcTByeT. KonnuecTBo sxk3eMIuisipoB 32.

7 Huxutun, I A. ToruiuBHbIE, MaCJIsIHbIE U THAPABJINYECKHE CHCTEMbI
BO3AYUIHBIX cy10B: YuyeOHoe nocodue. / I'.A. Hukutun, E.A. bakanos - M.:
Mammnoctpoenue, 1977.- 280c. . ISBN - orcyrcTByeT. KonnuecTBo sk3eMIuisipoB 29.

8 Paznonun, M.B. Arperarbl Bo31ylIHO-pPeaKTUBHBIX ABUrareseii./ M.B.
Paznonun, JI.H. CypHoB u np. - M.: MammHoctpoenue, 1973. - 352 c. . ISBN -
orcyrcTBYeT. KosmuecTBo 3Kx3eMIusipoB 3. Pexxum noctymna:
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http://storage.mstuca.ru/bitstream/123456789/4126/1/ЖИДКОСТНО-ГАЗОВЫЕ%20СИСТЕМЫ%20ТРАНСПОРТНЫХ%20ВОЗДУШНЫХ%20СУДОВ.pdf
http://storage.mstuca.ru/bitstream/123456789/4126/1/ЖИДКОСТНО-ГАЗОВЫЕ%20СИСТЕМЫ%20ТРАНСПОРТНЫХ%20ВОЗДУШНЫХ%20СУДОВ.pdf
https://e.lanbook.com/reader/book/64346/%23617

http://resolver.gpntb.ru/purl?docushare/dsweb/Get/Resource-9882/KM4.8160.pdf,
cBOOOIHBIN (naTa oopamennsn20.01.2021).

9 Vrunuyc, A.A. 'mapaBiuka U ruApaBINYecKHe MAIIMHBI: YYEOHUK. —
XappkoB: XI'Y, 1966. — 399 c. ISBN - orcyrcTByeT. KonnuecTBo sxk3eMIuisipoB 34.

10 JloMmotenko, H.T. ABUallMOHHBbIE CHJIOBbIEe YCTAHOBKHM: CHCTEMBI U
yerpoiictBa / H.T. lomorenxo, A.C. Kpagen, A.W. Ilyraues u ap. - M.: Tpancnopr,
1970. - 352 c. ISBN - orcyrctByer. KonmuecTBo 3K3eMILISIpOB 32.

11 Huxutun, [ A. ®uibTpanus padounx xKuaKocTeil: YuedHoe mocoodue.
/ T.A. Hukutun, K.B. Hukonos - Kues: KUUT'A, 1984. - 60 c. ISBN - otcyTcTBYyeT.
KonuuectBo sk3emiuisipos 40.

12 KoMnoHeHTBI KUAKOCTHBIX CHCTEM BO3AYHIHBIX CyA0B: MeTos. ykas.
M0 W3YYEHUIO JUCIHIUIMHBI W BBIMOJTHEHUIO KYypCOBOW paboThl. JJis CTyIEHTOB
OAUTOII ouHoit u 3aouHoii ¢opmbl o00yuenus CneuumanbHoctu 25.05.05
«IKCIUTyaTtalusi BO3AYLIHBIX CYJOB M OpraHu3alus BO3AYLIHOIO JBHKCHUS»
cnenuanu3anuu «Opranu3anys TEXHHYEeCKOro 0OCTy>KUBaHUS U PEMOHTA BO3IYIIHBIX
cynoB» / KoponeB B.A., coct. - CIIO. : T'YTA, 2022. - 45c. ISBN — OTCyTCTBYET.
KonnuecTBo 3x3eMIusipoB 50.

13 ABuaTpancnopTHoe o6o3penue [Texct] : Air transport observer
. KypHan / yupeaurens U u3aatens: A.b.E. Menua. - Mockga : A.b.E. Meaua, 1996-. -
27 cm.; ISSN 1991-6574 (moamucka ¢ 2008).

14 Kpblabsa PoauHbl : €XeMeCAIYHbI  HAIMOHAJIBHBIM  aBHALIMOHHBIN
xypHas. - MockBa: OOO "Penakuusa xypaana "Kpbuibs Poaunst”, 1950-.; ISSN
0130-2701 (mommucka c 2008).

15 ABHaIUS 1 KOCMOHABTHKA BUYepa, CerofaHs, 3aBTpa [Tekct| : Hay4yHO-
MONYJISIPHBIA KypHa! / yupenurenb: bakypckuit Buktop Anexcannposud, BoenHo-
Bozaymnsie Cunbl Pocenn, Jlenunkun Avapeit BuktopoBud. - Mocksa : Texundopm,
1997-. - 29 cm.; ISSN 1682-7759 (nmoammcka ¢ 2008).

16 Tpancnopr: HayKa, TeXHHUKA, ylpaBJieHHE: HAy4HbBIH
uH(GOpPMAITMOHHBIA ~ COOpHUK /  yupenuTenb W usnarensb:  DexepanbHoe
roCcyJIapCTBEHHOE OIOJDKETHOE yUpeKJIeHHEe Hayku BcepoccuicKkuii  HHCTUTYT
Hay4HOU U TexHuueckor nadopmaruu Poccuiickoit akanemun nayk (BUHUTU PAH).
- Mocksa : BUHUTU, 1990-. - 28 cm.; ISSN 0236-1914 (2022).

17 IIpoGaemMbl Ge30MaACHOCTH MOJIETOB : HAYYHO-TEXHUYECKUU >KypHaT /
yupenutenu: Poccuiickas akajgeMus HayK, BCepOCCHICKMI WHCTUTYT HAy4YHOU H
texHuaeckoit napopmaruu (BUHUTH). - Mocksa : BUHUTU, 1989-. - 21 cm.; ISSN
0235-5000 (2022).

18 Becnik I'poazenckara n3sip:xxayHara yHiBepcitita ima Sluki KynaJbl.
Cepbin 6. Tohxmika: kypHanm / yudpeautelb W U3AaTeNb: [ pOAHEHCKUI
roCyJlapCTBeHHbIN yHuBepcuteT MMeHM fHku Kymamel. -I'pomHo : I'pogHeHckuit
rocyaapcTBeHHbIN yHuBepcuTeT nmeHn Suku Kynansr, 2009- ISSN 2223-5396 (2022).
Pexxum noctyma: https://e.lanbook.com/journal/3350?category=931 , cBoboaHbI# (1aTa
obpamenus 09.03.2023).

19 BectHuk Tagxukckoro HanmuoOHAIBHOTO YyHuBepcutera. Cepus
EcrecrBennbix Hayk / Ilaémm JOHMIIrO®BM MWIIMH TO/BMKHMCTOH. baxmm
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http://resolver.gpntb.ru/purl?docushare/dsweb/Get/Resource-9882/KM4.8160.pdf
https://e.lanbook.com/journal/3350?category=931

Nammwon Tadwui : xxypHan / ydpeauTens U u3gaTelb. TaKUKCKUN HallMOHATBHBIN
yHuBepcuTeT. -JlymanOe: TamKuKCkuil HalmoHadbHBIN yHUBepcuter, 1990-. ISSN
2413-452X (2015-2020). Pexum JOCTyTIA:
https://e.lanbook.com/journal/2429?category=917 , cBoOOAHBIN (maTa OOpaIICHHS
09.03.2023).

20 Hayka W TeXHMKAa: MEXIyHApPOIHBI HAay4YHO-TEXHUYCCKHUA KypHa /
YUpPEIUTENb U U3aTeNb: belopycCKruid HAIMOHAJIBHBIM TEXHUYECKUNA YHUBEPCUTET. -
Munck: benopycckuii HalMOHANBHBIN TeXHUYeckuil yuuepcuteT, 2002-. ISSN 2227-
1031 (2018-2022). Pexxum nmoctyma: https://e.lanbook.com/journal/2418?category=917
, cBOOOHBIHN (maTta oopamenus 09.03.2023).

21 Kaz¥TY XaOapwbicel / Becrnuk Ka3zaxckoro HanmoHaJbLHOIO
TexHuyeckoro ynupepcutera uM. K.U. CarmaeBa: xypHan / ydpeauTenb U
m3narens: Kazaxckuil HalMOHaNBHBIM TEXHUYECKHM yHUBepcutrer uMenn K. U.
CarnaeBa. - AmnMarbl : Ka3zaxckuil HallMOHAJbHBIA TEXHUYECKUN YHUBEPCUTET,
1994- ISSN 1680-9211 (2015). Pexum IOCTyma:
https://e.lanbook.com/journal/2565?cateqory=917 , cBoOoaHBIN (maTa OOpaIICHHS
09.03.2023).

22 Vojnotehnicki glasnik / Military Technical Courier / BoenHo-
TeXHUYECKHii BECTHUK: MYJIbTUIUCIUILTUHAPHBIA HayYHBINA KypHAI / yUpeIuTeNb U
U3JaTelb : YHUBEPCUTET 000poHHI B I. benrpan. - benrpan : YHuBepcurer 000pOoHBI B
r. bemrpax, 1953-. ISSN 0042-8469 (2013-2022). Pexum  poctyma:
https://e.lanbook.com/journal/2490?category=931, cBoOoaHBII (maTta oOpareHUs
09.03.2023).

B) TIEPEYCHHb PECypCcoB  HHPOPMANMOHHO-TCICKOMMYHHUKAITMOHHOW  CETH
«HTepHeT:

23 Jlenemkun, A.B., Muxaiinun A.A., lleiimak A.A. 'mapaBiauka u
THAPONMHEBMONIPUBO/. [ DIeKTpOHHBIN pecypc]: YueOnuk. Y. 2. I'uapaBindeckue
MaruHel U ruaponHeBMonpuBoa / [og pen. A.A. llleitnaka. — M.: MI'T1Y, 2003. —
352 c. — 3aru. ¢ akpana. ISBN 5-276-00380-75-276-00480-3(Y2). Pexum nocryna:
https://Studfiles.net/preview/950040/, cBoboamsIii (maTa oopamerus 20.01.2021).

24. JIeKTPOHHO-0MOIMOTEYHAS cucTemMa H31aTeJIbLCTBA «JIanb»
[DnekTponHHBIN pecypc] — Pesxxum mocryma: http://e.lanbook.com/ cBoOOTHBIA.

25. bubauorexka CIIOI'Y I'A [DnekTponHbIl pecypc]. — Pexxum gocrtyna:
http://spbguga.ru/objects/e-library/ , ceo6oaubIi (1aTa oOpammenus 20.01.2021).

I') IporpaMMHO€E o0ecreyeHue (JIMLEH3MOHHOE U CBOOOTHO

pacmnpocTpansieMoe),0a3bl JaHHBIX, MHHOPMAIIMOHHO-CITPABOYHBIC U TIONCKOBBIC

CUCTEMBI:

206. KouncyastanT Ilimioc [DnexTpoHHbIN pecypc]: opuImaibHbIA CalT
kommnannu KoncynbranT [nroc. — Pesxxum noctyna: http://www.consultant.ru/,
cBOOOIHBIN (aTa oopamenus 20.01.2021).
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https://e.lanbook.com/journal/2429?category=917
https://e.lanbook.com/journal/2418?category=917
https://e.lanbook.com/journal/2565?category=917
https://e.lanbook.com/journal/2490?category=931
https://studfiles.net/preview/950040/
http://www.consultant.ru/

27. TapanTt [DnekTpoHHBIH pecypc] opuManbHblil cait komnanuu ["apaHT. -

Pexxum  nmocryna:http://www.aero.garant.ru , cBoOOAHBIM (mata oOpareHus
20.01.2021)

7 MaTepHa/IbHO-TEXHUYECKOe o0ecneuyeHue TN CIUNINHBI

Jlna obecriedeHust yd4eOHOTO Tpollecca B ayAMTOPUSX J1a0OpaTOPHOTO KOpIyca
Ne360, 364, 367 u B ayauTopusix y4eOHO-IKCIIEPUMEHTAIHLHOTO KOpITyca UMEIOTCS
MYJIbTUMEANIHBIE KOMILUIEKCH (HOYTOYK, MPOEKTOpP, MOOWJIBHBIN 3KpaH), IUIAKAThI,
yepTexku paspe3oB asurateneit AU-25, J1-30, 1-36, TB2-117, TB3-117, TB7-117,
[1C-90A, SaM-146, HaTypHBIE MaKeThl ABHAIMOHHBIX Ta30TYPOMHHBIX JBUTATENICH
AU-25, HK8-2VY, JI-36, TB2-117 , nabGoparopHasi yCTaHOBKa C IIEHTPOOEKHBIM
TOIUTUBHBIM HACOCOM U U3MEPHUTEIbHBIMU TPUOOPAMHU.

Aynautopuu kadenpsl Ne 24 « ABUaniMOHHON TeXHUKHU U auarHoctukmy CIIOIY
I'A, 06opynoBaHbl AJisl IPOBEIEHUS MIPAKTUUECKUX PadOT CPEACTBAMH OPITEXHHUKH C
BBIXOJ0M B lIHTEpHET.

Marepuansl INTERNET, mynsTumeauitieie Kypcbl, 0opOpMIICHHBIE C TTOMOIIBIO
MicrosoftPowerPoint, ucnonp3ytoTcst mpu NpoBEAEHNUN JIEKIIMOHHBIX U MPAKTHYECKUX
3aHATUH.

Ayn.360, 364, 367 umerot myibTuMenna npoektopsl PLC-XUS8.

HanmenoBanue OcHallleHHOCTb
CrHelHanbHbIX CrHelnHanbHbIX
. . IIepeuyenn
HaumenoBanwue TIOMEIICHUH U MIOMEIICHUH U

. . JUIEH3UOHHOT O

JTUCLUTUTMHBI MOMEIIEHUH JUIs HOMEIIEeHUH J1s
. . IPOTPaMMHOTO

CaMOCTOSITENIbHOM | CaMOCTOSITENIbHOM

o0ecrnieueHus
paloThI paboTHI
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http://www.minfin.ru/ru/

HaumenoBanue OcHAaIllEHHOCTE
CIIeIHATbHBIX CICIHATbHBIX
N . [lepeuenn
HaumeHnoBanue MOMEILECHUH 1 MOMEILECHUH 1
. . JIUIIEH3UOHHOT'O
JUCITUTLINHBI MIOMEIICHUH IS ITOMEIICHUH IS
. . IPOrPaMMHOTO
CaMOCTOSITEJILHOM | CaMOCTOSITEIILHOM
oOecrieueHus
paboThI paboThI
Kommonentsr | MUC Adobe Acrobat Reader
KHJIKOCTHBIX (MomopHo- 1 Kommtekr o6op. | DC (freeware)
CHCTEM UCBLMAIMenbHAS. JUIs y4. 71a0. Ps(asp?;SkilgEndeInt
B HBIX TaHOBKHU ri UIICH3HS
0311l cmaryus) yCTaHO ecurity 10 (uuen3
CyJIOB Veae6 «Uccnenosanue Ne OAFE-180731-
(Vaebro noakaumsaomero | 132011-783-1390)
HPOU3BOACTBEHHBIC | yacocay MicrosoftOffice
MacCTCpPCKHE: Aynmutopus 360 [IpodeccronanbHbIi
196210, CIIb, | 1 Kommiekt woc 2007 (uueH3ust

ITunoros, 44
kopmyc 1, nturepa

)

yuebHoI Mebenu -
30 mir.
2 DkpaH
ProjectaProStar
183*240cm
3
MatteWhiteSHamr
aTHBE
4 Jlocka nBoiiHas
5 IIpoekTop
AcerX1261
P(1024x768,
3700:1,+/-40
28DbLamp:4000H
RS

6 Hoyr6yk HP
15-rb070ru 15.6
AMD (uepHblit) 2
IIT.

Ne 43471843 ot 07
deBpans 2008 roma)
Opera (freeware)
Google Chrome
(freeware)
DAEMON Tools Lite
(freeware)
WIinRAR 3.9
(muuensusinaSpb State
University of Civil
Aviation)
Windows 7 (uneHsust
Ne 46231032 ot 4
nexabps 2009 rozga)
HpaiiBepa n
HUXKOMIIOHCHTHEI.
Adobe Acrobat Reader
DC (freeware)
Adobe Flash Player
(freeware)
Kaspersky Endpoint
Security 10 (numen3us
Ne 0AFE-180731-
132011-783-1390)
K-Lite Mega Codec
Pack (freeware)
MicrosoftOffice
[TpodeccnonanbHbIN
wroc 2007 (uueH3us
Ne 43471843 ot 07
despains 2008 roxa)
Mozilla Firefox
(MPL/GPL/LGPL)
Ultra-Defrag 7.0.2
(GNU GPL 2)
Unchecky (freeware)
DAEMON Tools Lite
(freeware)
Opera (freeware)
WIinRAR 3.9
(muuensusinaSpb State
Universitv of Civil
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800pa3oBaTe/ibHble U HH(POPMANIMOHHBbIE TEXHOJIOTUH

B pamMkax u3ydeHWs AUCHUILINHBI MPEAMONIAracTCs] UCIIOIB30BaTh CIICAYIOIIHE
o0pa3oBaTeIbHbIC TEXHOJIOTHH.

BxonHOW KOHTpOJIH TPOBOAUTCS TIPEMoOjaBaTeieM B Hadajle W3yYCHUS
TUCITUIUIMHBL ¢ TEJIBI0  KOPPEKIMU  TpoIlecca YCBOGHHUS  OOyJaroluMUCS
TUAAKTAYECKUAX SAUHHUII PY U3YIECHUU 0a30BBIX JUCITUTLIHH.

Jlexuust COCTaBISIET OCHOBY TEOPETHUECKOTO0 OOYYCHHS B paMKaX JAWCIUTUIMHBI U
HalpaBjeHa Ha CHCTEMATH3WPOBAHHOE W3JIOKCHHE HAKOIUICHHBIX W aKTyaJIbHBIX
HAyYHBIX 3HAHWHA. JISKIMs MpeaHa3zHadeHa ISl PaCKPBITHUS COCTOSHUS W TIEPCIICKTHB
pPa3BUTHS OKOHOMHUYECKMX 3HAaHMW B COBPEMEHHBIX ycloBuax. Ha jexuuu
KOHIIEHTPUPYETCS BHUMAHHME OOYYalOIMXCsi Ha HauOoJiee CIOXKHBIX U Y3JIOBBIX
BOIIPOCAX, CTUMYJIUPYETCS UX aKTUBHAS MO3HABaTEIbHAs ACSITEIBLHOCTD.

Benymmm MeTogoM B JIGKIIMM BBICTYNMA€T YCTHOE W3JIOKEHHE Y4eOHOTo
MaTepHuaiia, KOTOPbIH COMPOBOXKIAETCS OJHOBPEMEHHOW JEMOHCTpaIlMed Claiios,
npu  HEOOXOJAMMOCTH TPUBJICKAIOTCS OTKpPbIThIe HWHTEpHET-pecypchl, a Takke
JIEMOHCTPALIUOHHBIE M HATJIAIHO-WUTIOCTPAIIMOHHBIE MaTepualibl M MPAKTUUYECKUE
MIPUMEPHI.

[{ens MpaKTUYECKUX 3aHATHHA — 3aKPEMHUTh TCOPETUICCKUE 3HAHMSI, TTOTYyUCHHBIC
oOyJaronmuMucs Ha JICKOWSIX W B pPe3yiabTaTe CaMOCTOATEIBHOTO HW3Y4YCHUS
COOTBETCTBYIOIIMX TE€M, a TaK)Ke MPHUOOPECTH HAYaJbHBIC MPAKTUYECKHE HABBIKU.
PaccmarpuBaembie B paMKax MPaKTHYECKOTO 3aHATHS 3a/1add, CUTYaIlllH, IPUMEPHI 1
npoOJieMbl UMEIOT MPOQPECCHOHANBHYIO HAMPaBICHHOCTh W COAEPIKAT JIIEMEHTHI,
HeoOxonumble Uit (OPMHUPOBAHUS  KOMIIETEHIIMM B  paMKax TOJTOTOBKHU
oOyuaroruxcsi. [IpakTudyeckue 3aHATHS MPETyCMAaTPUBAIOT YYacTHUE OOYyYaroOlUXCs B
BBITIOJIHEHUHM  OTJAENBHBIX  DJEMEHTOB  paboT,  CBsI3aHHBIX ¢  Oyaymen
npoeccuoHambHOM 1eITeTbHOCTHIO.

JlabopaTopHass paboTa TMO3BOJIIET CPOPMUPOBATH y CTYJACHTOB HABBIKH
CaMOCTOSITENIbHON pPaboThl Ha HATYpPHBIX OOBEKTaX, MPOBEPUTh U CHOPMHPOBATH
YMEHUSL TIO BBITIOJIHEHUIO M3MEPEHUN  PAa3IMYHbIX (PU3MUYECKHX BEIWYHH,
HCIIONB3YEeMBIX B €ro Oynymied mnpodeccuoHabHOM nesTenbHOCTH. [locTaHoBKa
nabopaTopHON pabOThl B BHJE CHUTYallMOHHOW 3a7a4yMl TIO3BOJISICT IPOBEPHTH
BO3MOXKHOCTH CTYJICHTOB  TI0 PCIICHWIO KOHKPETHOW 3aJa4M, KOTOpas MOXKET
BCTPETUTHLCS HA TIPOU3BOJICTBE.

Takke B KauecTBE 3JEMEHTA MPAKTHUECKOW IMOJATOTOBKH MPHUMEHSETCS pa30op
KOHKPETHOM  CHUTyallMM, HWCIOJB3YEeMBbI Ha  MPAKTUYECKUX  3aHATHUAX U
3aKJTIOYAIONIUICS B TIOCTAHOBKE TEpeN CTYICHTAMH PACYETHBIX M CUTYaIIMOHHBIX
3aJlady C IEJbI0 JOCTKEHUS  IUJIAHUPYEMBIX pPE3ylbTaTOB B YacTH YMEHUS
aHAJIM3UPOBATh MPOIIECCh, MPOTEKAIOIINE B MEXaHW3MaX, arperarax, CHUCTeMax u
KOHCTPYKTUBHBIX 2JIEMEHTAX BO3AYIIHBIX CY/I0B U ABHAIIMOHHBIX JIBUTATEICH.
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KypcoBaspaborano nucuuIuinHe TMpeAcTaBisieT co00l  CaMOCTOSTENbHYIO
yueOHYI0 pabOTy CTyIE€HTa U CTaBUT LEJIb CUCTEMATU3UPOBATh, 3aKPEIUTh U YTITYyOUTh
TEOPETUUECKHUE U MPAKTUYECKUE 3HAHUS, YMEHUS U HABBIKU MO MPO(UITIO TOATOTOBKH
C LIEJIBIO UX MPUMEHEHMS ISl peIIeHUs TPO(eCcCHOHANBHBIX 3a/ay.

[TpakTueckue  3aHATHS, J1a00OPAaTOPHASUKYPCOBASIpAOOTANO  JUCLUILIMHE
ABJIIOTCS  COCTABJIAIOIIMMHU MPAKTUYECKOM IOATOTOBKM OOYYarOLIUXCsl, TaK Kak
OpEeIyCMAaTPUBAIOT MX Yy4YacTUE B BBINOJIHEHUM OTIEIBHBIX D3JIEMEHTOB padoT,
CBA3aHHBIX ¢ OyayIlIel MPOPECCUOHAIIBHON AESITENBHOCTHIO.

CamocrosiTenbHas paboTa 00Yy4aIOMUXCASBISACTCS COCTAaBHOW YACThIO YUEOHOM
pabotel. Ee ocHOBHOII 11enbI0 siBisieTCsl (POPMUPOBAHKE HABBIKA CaMOCTOSTEIHHOTO
MpUOOpETEHUs 3HAaHUH M0 HEKOTOPBIM BOIPOCaM TEOPETUYECKOTO Kypca, 3aKperieHue
U yrayOsieHue TMOJY4YEHHBIX 3HAaHUN, CaMOCTOSITENbHas paboTa cOo CIpaBOYHUKAMH,
MIEPUOANYECKUMH U3IAHUSMH U HAYYHO-TIOYJSIPHOM JInTeparypoii. CamocToATenbHAas
paboTa BKJIIOYAeT MOATOTOBKY K YCTHOMY OIPOCY U MHCbMEHHBIM ayJIUTOPHBIM
paboTam, BBIIIOJHEHHE JOKIAI0B (B TOM YMCJIE B BUJIE HWHIUBUAYAIbHBIX JTOMAIHUX
3aJlaHuil), a TAaKXKE HamucaHue JabopaToOpHOM U KypCcOBOWpaboT.

O®oHa OUEHOYHBIX CPEACTB JJisi TPOBeJeHUs] TeKyllero KOHTPOJIs
yCIIeBA€MOCTH M MPOMEKYTOYHOM ATTECTANMH M0 UTOTaM OCBOCHUS TMCUHUILIMHBI

@DOHJT OIICHOYHBIX CPEJICTB MO AUCIUIUITMHE « KOMITOHEHTHI JKUIKOCTHBIX CHCTEM
BO3IYIIHBIX CYJOB» IMpEIHA3HAYEH JJIA BBISBICHUS W OICHKA YPOBHS W KauecTBa
3HAHWH CTYJEHTOB TI0 pe3yJabTaTaM TEKYIIEro KOHTPOJISA W IMPOMEKYTOYHOU
aTTECTAITMH TI0 UTOTaM OCBOCHHMS JAUCIMIUIMHEI B (popMe 3adeTa B 5 ceMecTpe U 3a4eTa
C OLICHKOM B 6 cemecTpe.

@DOHIT OIICHOYHBIX CPEACTB IS TEKYIIETO KOHTPOJS BKIIFOYAET BOIPOCHI IS
YCTHBIX OIPOCOB, JIOTHYECKUE M CUTYAI[MOHHBIC 3aJ]a4M, BOMPOCHI JIJIi MTUCHMEHHBIX
ayJIUTOPHBIX pabOT, TEMBI TOKIAA0B (MHIMBUAYATHHBIX JOMAIIHUX 33JIaHUIN), 8 TAKXKe
TEMBbI JIA0OPATOPHOU U KYypCOBOM pabOT M MX 3allUTA.

VYCTHBIN onmpoc TPOBOJAUTCS Ha MPAKTHUECKUX 3aHITHSIX C IEJbI0 KOHTPOJIS
YCBOCHUS TEOPETUUECKOTO MaTepHalia, u3J1araeMoro Ha JICKIIUH.

Jlokmang — 9TO  TPOAYKT  CaMOCTOATEIBHOM  pabOThl  0OydaroIerocs,
MPEICTABIAIONINN COO0M MyOJMYHOE BBICTYIUUICHUE IO MPEICTABICHUIO TTOJYYCHHBIX
pe3yJbTaTOB  PEIICHUS  OMPEACIICHHOW  Y4eOHO-TIPaKTHUUECKONW WM  y4eOHO-
UCCIICIOBATEeILCKOM TeMbl. TeMa JOKiTama  MOXKET OBITh OIpejeiicHa B BHJIC
WHIUBUIYaJIbHOTO JIOMAITHETO 3aJaHusl 10 KOHKPETHOW TemepabodyeHporpaMmbl
JTUCITUTUIMHBI, HEJO0CTaTOYHO OCBOCHHOW KOHKPETHBIM CTyaeHTOM.OOCyXIeHHE
JOKJIQJIOB 00YyYaronuxcsl TPOXOJUT B paMKaxX MPAKTHYECKUX 3aHATHH MO TeMaM
muciuIuInHbL. [IpenogaBarens, Kak MPaBHIIO, BRICTYNACT B PO KOHCYJIbTaHTA TPH
3aCIyIIMBAaHUN JOKJIAJIOB, OCYIIECTBISIET KOHTPOJb MOJYYCHHBIX OOYyJaronuMucs
pesynbTatoB. [IpenogaBaTens CiieauT, YTOOBI BBICTYIUICHHE HE CBOJIUIIOCH K TIPOCTOMY
BOCIIPOU3BEICHUIO TEKCTa. BBICTYyIIIEHNE TOJDKHO CTPOUTHCSI CBOOOHO, YOSAUTEIIHHO
U apryMeHTHpoBaHo. [Ipu 3TomM oOydaronuiicss MOXKeT 00paIaThCs K CBOUM 3aIUCSM,
MIPUBONUTDH BBIJICPIKKHU U3 IEPUOIUUECKON TIeYaTH, CAWTOB MHTEPHETA | T. 1.
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Boimonnenne naGopaTtopHoil paboOThI, KOHTPOJBHOW pabOThl M  pelIeHuE
JIOTUYECKUX M CUTYallMOHHBIX 3aJ1a4 MPEACTaBIAIOT cOO0M Mpolecc MpaKkTUYeCKOro
OPUMEHEHUS TEOPETUYECKUX 3HAHMM CTYJIECHTOB K KOHKPETHOW CHUTYyallMM, 4YTO
03BOJIIETC(HOPMUPOBATH, 3aKPENUTh U PA3BUTh IPAKTUUECKUE HABBIKH.

[TucemenHass  ayautopHass  paboTa  BBIIOJHSAETCA ~ OOydalOIIMMHUCA  Ha
OPAKTUYECKUX 3aHATUAX [0 MHAMBUAYAJIbHBIM BAapUAaHTaM Ha OCHOBAaHUM 3aJaHuS,
BBIJIABAEMOT0 IIPENOAABATEIIEM II0 COOTBETCTBYIOLIIMM TeMaM JIHUCLMIUIMHBI, U
MpEeACTaBIsIeT  COOOM  OLEHKY  MPAaKTHUYECKOr0  MPUMEHEHUs  MOJYYEHHBIX
TEOPETUYECKUX 3HAHUMU.

KOHTposib  BBINOJIHEHHS ~ NHCBMEHHOM  ayJuTOpPHOM  palOOThIM3aJaHU,
BBITIOJHSAEMBIX TIPHU PEHICHUM 337a4 Ha MPAKTUYECKUX 3aHITHSX, MPECIEAYIOT COO0U
LIEJIb CBOEBPEMEHHOI'O BBISBJICHHUS IUIOXO YCBOCHHOIO MAaTepHalia IO KOHKPETHOMN
TE€ME€ TACLUIUIMHBI IS MTOCIEAYOIEN KOPPEKTUPOBKH.

3amuTa J1a00OpaTOPHONH M KypCcOBOM pabOThl — KOHEYHBIH HPOAYKT, KOTOPBIHA
MO3BOJIIET OLEHUTh YMEHUS M HaBBIKM OOYYaroIIerocs, CaMOCTOSTEIIbHOE
NPUMEHEHUE 3HAaHUM 1 OPUEHTHUPOBAHUS B MHPOPMAITMOHHOM MIPOCTPAHCTBE, a TAKXKe
YpOBEHb CPOPMUPOBAHHOCTHU HABBIKOB MPAKTUYECKOTO U TBOPUECKOTO MBILUICHUS.

[IpomexxyTOoUHas arrecTanus IO UTOraM OCBOEHUS JUCLUIUIMHBI IPOBOJIUTCS B
BUJE 3ayeTa B 5 ceMecTpe U 3auera ¢ oueHKoil B 6 cemectpe. K MomeHTy chaum
3a4€TOB JIOJKHBI OBITh YCIIEITHO MPOHACHBI IPEAbITyIIIE (OPMbI KOHTPOJIS.

3adyeT B 5 cemecTpe M 3a4eT C OLUEHKOM B O CEMECTPE ITO3BOJISIIOT OLIEHHUTH
YPOBEHB OCBOCHHS KOMIIETEHIIUM 3a BECH ITEPUOJ U3YUEHUS TUCIUIUINHBI.

9.1banbHO-PeTHHIOBAsl OLIEHKA TEKYIIero KOHTPOJIsl ycleBaeMoCTH |
3HAHUM CTYACHTOBIIO AMCHUILIMHE
He npumensiercs.

9.2 Metoanyeckne peKOMEHIAIUM 10 MPOBeAEHUIO MPOLEeIyPbl OLlEHUBAHUS
3HAHUI, YMEHHH U HABBIKOB U (WJIM) ONBITA JEeATEJbHOCTH, XapaKTePHU3YKIINX
JTanbl ((POPMUPOBAHUA KOMIIETEHIMH

Y CTHBIN OITPOC OLICHUBACTCS CJICAYIOIMIMM 00pa3oMm:

«3a4TEHOY»: O0YUaIOIIUIACS JAaeT OTBET HAa TTOCTABJICHHBIM BOMPOC MO CYIIECTBY U
PaBUJIBHO OTBEYAET HA YTOUHSIOIINE BOIPOCHI;

«HE 3aUTCHO»: 00yUYaroIIUNCs OTKa3bIBAETCSl OTBEUATh HA MOCTABJICHHBIM BOMPOC,
au00 OTBEYaeT Ha HEro HEBEpHO U MNpu (HOPMYJIUPOBAHUM JIOMOJHUTEIBHBIX
(BcrioMoraTeIbHbIX ) BOIPOCOB.

Perienue pacueTHBIX U CUTYaAllMOHHBIX 3a]1a4 OILICHUBACTCS:

«3aYTEHO»:00yUaIOIINIICS CaMOCTOSITEIbHO MPABUJIBHO pellaeT 3ajady, JaeT
000CHOBaHHYIO OLICHKY 110 UTOTY PEILICHNUS,

«HE 3aYTCHO»:00yJalONUHCs OTKA3bIBACTCS OT BBINOJIHEHHUS 3a]addl WM HE
CIIOCOOEH €€ PeIuTh CAMOCTOSITENIEHO, a TAKKE C IIOMOIIBIO TTPETI0/1aBaTEelIs.

Jloxnayn (MHAMBUIyaIbHOE JOMAIIHEE 33/IaHHE):

«3aYTEHO»:TPAMOTHOE€ M HEMPOTHBOPEUMBOE H3JI0KEHUE CYTH BOMNpPOCA IMpHU
WCIIOJIb30BAaHUN COBPEMEHHBIX HMCTOYHUKOB. OOydYaromuiicss CrocoOeH cjenartb
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00OCHOBaHHbIE BBIBOJIBI, @ TAaK)X€ YBEPEHHO OTB€YaTh Ha 3aJaHHbBIE B XOJE
00CyX/1I€HHs BOIPOCHI;

«HE 3aUTEHO»: HEYJOBIECTBOPUTEIPHOE KA4YECTBO W3JIOKEHHUS Marepuaia u
HECIOCOOHOCTH 00YUaIoIIerocs ciefiaTh 000CHOBAHHBIE BBIBOJIBI MIIM PEKOMEHIAIUH.

[TucbmenHas ayiutopHas pabora:

«3a4TeHO»: paboTa 3aUMTHIBAETCS B TOM CJy4yae, €CIM 3aJaHuE€ BBIIIOJHEHO
MOJIHOCTBIO, B COOTBETCTBUU C TIIOCTaBJICHHBIMU TpPEOOBAaHUSMU W  CHCJIAHbI
HEO0OXOMMBIC BEIBOJIBI;

«HE 3a4YTEHO»: paboTa HE 3aYMTHIBAETCS B TOM Cllydae, eciu OOydaromuics He
BBIIIOJIHWJT 3aJaHusl, WJIM PE3yJIbTaT BBHIIOJHEHUS 3aJaHHsl HE COOTBETCTBYET
MMOCTAaBJICHHBIM TPEOOBAHUSM, a B 33JIaHUAX U (MJIM) OTBETaX UMEIOTCS CYIIECTBCHHBIC
OIINOKHU.

JlaboparopHas paboTa:

«3a4TEHO»: paboTa 3aYUTHIBAETCS B TOM CIIy4ae, €clii 00y4aromuiics TpaBUuiIbHO
BBITIOJIHUAJT U3MEPEHUS KOHTPOJIUPYEMBIX BEITUYHH, OOBSICHUI AITOPUTM HAXOXKJIECHUS
TpeOyeMBbIX MMapaMeTpPOB HacOCa U CHeall IPABWIbHBIEC BHIBOBI IO UTOTaM PabOTHI;

« HE 3a4TeHO»: paboTa HE 3a4YMTHIBACTCA B TOM Cllydae, €clii 0OydJarouuics
HEMPaBUJIBHO BBIMIOJIHWII H3MEPEHHS] KOHTPOJMPYEMBIX BEIUYMH WA HE CMOT
OOBSCHUTH QJTOPUTM HAXOXJEHUs TpeOyeMbIX MMapaMeTpOB Hacocau CHeNaTh
IIPaBUJIBHBIEC BHIBOJIBI JJAXKE C YTOUHSIOITUMHUBOIIPOCAMH.

KoHTtposbHas padoTa O1leHUBAETCA:

OueHka «OTJIMYHOY» BBICTABISETCSA, €CIM OOYYarOLIMKCA BBIITOJHWI padoTy 0e3
OIIMOOK M HEIOYETOB, NPOJEMOHCTPUPOBAN: IIIYOOKOE U MPOYHOE YCBOEHUE
MPOrpaMMHOr0 MaTepuaja; rpaMOTHO M JIOTUYECKM MPABHIIBHO HM3JIOKUI OTBET IO
YKa3aHHOW TeMe; TIpUBEJl HEOoOXOAUMbIE TMPUMEPHI HE TOJBKO U3 YUEOHBIX
MaTepHuaioB, HO U CAMOCTOSITEJIbHO COCTABIICHHBIE.

OrneHka «XOpOIIO», €cli OOYyYarolIuics BBIMOJHUI PAOOTy MOJTHOCTHIO, HO
JOMYCTUJ B HeW He Ooyiee OIHOM HErpyO0oil OmMOKH, YCBOWJI MPOTPAMMHBIN
Marepuan; M3JI0XKWJ TOJHBIM, TPAMOTHBIM OTBET II0 YKa3aHHOU TeMeE; IPUBET
HEO0OXO0IUMbIE TIPUMEPHI; U3JIOKUIT MaTEpPHAIl TTOCIEI0BATEIHLHO U MPABUIIBHO.

OrneHKa «yJOBIIETBOPUTEIBHOY», €CIM OOYYAIOIIUNUCS MPABUJIBHO BBITOJHUI HE
MEHEee IMOJOBUHBI padOTHl WU JOMYCTUI HE OoJyiee NBYX IpyObIX OIIMOOK, YCBOWII
MPOrpPaMMHBINM MaTEpHall; HO €r0 OTBET HE IMOJHBINA, MPUBOIUT MPUMEPDI; U3TOKUI
Marepuai HEeMocIeA0BATENbHO.

OueHka «HEYJIOBJIETBOPUTEIBLHO», €CIH OOYyYarolUhCcs JOMyCTHII OOJbIIOoe
YUCJIO OMMOOK M HEIOYETOB, WJIU, €CJIHU TMPABWIHHO BBINOJHUI MEHEE IMOJIOBUHbI
paboThl, HE MPHUBEIT HPUMEPOB, TOMYCTHJI OIMMOKA B (POPMYIUPOBKE OCHOBHBIX
HNOHATHH, OECIIOPSIIOYHO U HETIOCIEI0BATEIbHO U3JI0KUI MaTepual.

9.3 Tema KypcoBoOii pad0THI IO TUCIHHUILINHE

Tema xypcoBoii paboTsl: «OmnpeseneHne OCHOBHBIX MapaMeTPOB THAPABIHYCCKIX
MaliuH 00bEMHOTO THAPOTIPUBOIAY.
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Hcxonnble naHHBIE A pacdeToB MO KypcoBoiipabore  (TUIBI HAacOCOB U
TUJIPOJBUTATENEH U UX UCXOAHBIE JAHHBIE) ONPEIEISIIOTCS MPENoaBaTeaeM UCXO0s
U3 MOPSIAKOBOTO HOMEpA CTYIEHTA 110 JKypHaILy.

9.4 KoHTpoJibHBIE BONPOCHI /ISl NPOBEAeHHS] BXOJHOI0 KOHTPOJIS
O0CTATOYHBIX 3HAHMII 10 00eCeYnBAIOIINM JUCUUILINHAM
ObecneunBaronue AUCHUIUIMHBL: «OCHOBBI TEXHOJIOTMM PEMOHTa», «OCHOBBI
aBUALIAN.
[IpumepHBbI€ BOITPOCH BXOJITHOT'O KOHTPOJIS:

«OCHOBBI TEXHOJIOTHH PEMOHTa

1. OcHoBHBIE TONIOKEHUSI MO  opranum3ammu pemoHTa (IIpon3BoACTBEHHBIM
mporecc. TeXHONOTUYECKUH M ero CTpykrypa. I[Ipom3BOACTBEHHAs CTPYyKTypa
npennpustua. Opranuzanus Tpyaa.)

2. TexHuyeckass MOArOTOBKAa PEMOHTA: KOHCTPYKTOPCKAasl MOATOTOBKA PEMOHTA;
pa3paboTKa TEXHOJIOTUYECKOTO MPOIIEcca PEMOHTA.

3. TexHonmormueckoe OCHAIICHHE PEMOHTA, M NPOEKTUPOBAHHUE CHELUATIBHBIX
IPUCTIOCOOJICHHI.

«OCHOBBI aBHALIUN.

1. O630p pa3BUTHS MUPOBOM U OTEUECTBEHHOMN I'Pak1aHCKON aBUAIUH.

2. O6mMK COBPEMEHHBIX MACCAKUPCKUX M TPY30BBIX JIETATEIbHBIX amnlapaToB
(camoJIEeTOB ¥ BEPTOJIETOB).

3. [Ipon3BOACTBO M DKCILTyaTalllsl COBPEMEHHBIX JIETATENIBHBIX AIIIAPATOB.

9.5 Onucanne mnoka3atejeili M KpUTepHeB OLEHHBAHUS KOMIIETEHIUA Ha
Pa3IM4YHbIX 3Tanax ux ¢GopMUpPOBaHMs, ONMMCAHME KA OLCHUBAHUS

KommeTennum Ilokazarenu Kpurepuu oniennBanus
OLIEHUBAaHHUS
(MHIUKATOPbI
JIOCTUKEHUS)
KOMIIETEHITU M

I >tan

3Haer:

- YCIOBHble O0O3HaUY€HHS OCHOBHBIX 3JEMEHTOB,
HCIIONB3YEMBIX B MPUHLUIHAIBHBIX CXEMax KUIAKOCTHBIX
cuctem BC;

- Ha3HaueHHE M NMPUHLIUI PabOThl THAPOMEXaHUYECKHX
YCTPOWCTB KUJIKOCTHBIX cucteM BC;

- OCHOBHBIEC IAapPAMETPBI, ONPEIEIAIOIINE COCTOSHUE U

I1K-6 I/II[ZHKG

paboToCcrnocoOHOCTh TUIPOMEXaHUYECKIX YCTpPOMCTB
KHUJIKOCTHBIX cucteM BC.
YmMmeer:
- pa3buparbcs B IPUHIUIHMAIBHBIX CXeMaX XKHJIKOCTHBIX
cuctem BC;

-00BSICHUTD TCXHUYCCKHUC PCUICHUS, 3aJI0JKCHHBIC B
THAPOMEXAHUYCCKUX yCTpOﬁCTBaX KHUAKOCTHBIX CHCTEMax
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Komnereniuu [Tokazarenu Kputepuu onennBanus
OIICHUBAHHUS
(MHAMKATOPBI
JOCTUKEHUS)
KOMIIETEHIINH
BC;
Il aran
Ywmeer:
- 000CHOBaTh BIMSIHME MapaMEeTPOB U TEXHUUYECKOTO
[1K-6 I/II[ZHK6 COCTOSIHUS TUAPOMEXAHUYECKUX YCTPOMCTB Ha
paboTOCIIOCOOHOCTD KUAKOCTHBIX cuctem BC.
Bnaneer:
- CIIOCOOHOCTBIO OIICHUBATH BIIUSTHUE
paboTOCIOCOOHOCTH TUIPOMEXAaHMYECKUX YCTPOMCTB Ha
TEXHHYECKOE COCTOSHHUE KUJIKOCTHBIX CHCTEM IPH PEIICHUN
9KCILTYyaTallMOHHO-TEXHOJIOTUYECKUX 3a]a4, BO3HUKAIOIIUX B
mporecce oocmyxkuBanus u pemonTa BC.
95.1 Onucanue MKaJ OLeHUBAHUA

[Ikana oreHuBaHUs KypCOBONPAOOTHINPUBEICHA B TAOIHIIE:

[HIxama
OIIEHUBAHUA

Cocrapastonue [Ipuznaku

OT1au4dHO

Pacuérnas yacTtp Bce pacu€Tsl BBIITOIHEHB! TPABUIBHO

['padriueckast 4acTh | BBHIIOJIHEHUSIPUCYHKOB U JCKHU30B B

OOGyuaronuiics MOKa3bIBAET
OTIINYHBIC HaBBIKH

COOTBETCTBHE c
nericrpyronuMurpedoBanusaMun 'OCT

BriBoab!

BriBogbl rPamMOTHO
chopMyIHpOBaHBI 1 00OCHOBAHHI.

Odopmienne

KypcoBass  pabora  odopmiieHa
aKKypaTHO COTJIaCHO TpPEOOBaHUSAM K
odopmiieHuto 0e3 opdorpaduueckux u
IrpaMMaTHYECKUX OIIHMOOK.

CBOEBPEMEHHOCTh KypcoBas pabGora  BbINOJIHEHA U
BBITIOJTHEHUSI

CJlaHa Ha IMPOBCPKY CBOCBPCMCHHO.

3ammra

OOyuvaromuiicss JOCTYIHO M SICHO
NPEJICTaBISIET PEe3yNbTaThl KypCOBOM
paboTsl. OTBETHl Ha BOMPOCHI IOJHEIE,
riy0okue. OOyyaronuiicss BCeCTOPOHHE
OLICHUBAET " UHTEPIIPETHPYET
MOJTy4YeHHBIE PEe3yJbTaThl, JOKa3bIBacT
UX  3HAYUMOCTb. I'pamotHO WM
apryMEHTHPOBAHO pEICTaBIISIeT
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[HIxama
OLIEHUBAHUA

CocraBigronume

[Tpuznaku

BBIBO/JBI.

Xopomo

PacuérHas yactb

Pacu€tbl XOTS W BBIINOJHCHBI B
1eJIOM MIPaBUJIBHO, AMEIOT
OIIPEICIIEHHBIE HEIOYETHI B
o(OPMJICHUH U TIOSICHEHUH.

['padpuueckas yacthb

OOGyuaronuiics MOKa3bIBaET
XOpOIIne HABBIKH BBITIOJTHCHUSI
PUCYHKOB M JCKH30B, HECMOTpS Ha
HE3HAYUTEIbHBIC OMMUOKU

BriBoabl

BriBoibI chopMyITUPOBaHbI C
HEOOJIBIITUMU HETOUHOCTSIMHU.

Odopmienue

KypcoBass  pabora  odopmiieHa
aKKypaTHO COTJIaCHO TpEOOBaHUSAM K
0(hOpPMIICHUIO c HEOOIBIITUM
KOJIMYECTBOM OpQorpaduyeckux HIu
IrpaMMaTHYECKUX OIIHMOOK.

CBOEBpPEMEHHOCTh
BBITTOJTHEHUS

KypcoBass pabota  BbINOJHEHA U
C/laHa Ha MPOBEPKY CBOEBPEMEHHO

3amura

JIOCTyIHO ¥ SICHO TMpPEACTaBIsAET
pe3ynbTaThl KypcoBoi paboThl. OTBETHI
Ha Bompochl mojHble. OOyvaromuiics
OLIEHUBAET U UHTEPIPETUPYET
MOJIYYEHHYIO uH(popmanuio C
HE3HAYNTEIbHBIMU HETOYHOCTSIMH,
JlemoHCTpHpYET CaMOCTOSITEJIbHOE
MBIIUICHUE

Y noBneTs
OPUTEIBLHO

PacuérHas yacth

Pacuérsl, XOTA u HMECIOT
OIIPEIEIIEHHBIE IIOTPEIIHOCTH,
TTO3BOJIMIIN CIIeJIaTh, B IIEJIOM,
TIPABWJIHHBIC BBIBOJIbI

['padrueckas gacthb

OOGyJaronuiicsi TOKa3bIBaeT ciradbie
HAaBBIKM  BBIMIOJTHEHUSI PUCYHKOB W
ACKU30B, JUTITH YaCTUYHO
COOTBETCTBYIOIINE TpeOOBAHUIM
I'OCT

BriBoabl

He Bce BbIBOIBI C(HOPMYIMPOBAHEI,
100 HE TOYHO CHOPMYITHPOBAHBI.

Odopmienue

KypcoBass pabota odopmiieHa
HEaKKypaTHO, COJICPKUT
opdorpadudeckue W TrpaMMaTHYCCKHC
OIIUOKH.

CBOEBPEMEHHOCTh

KypcoBass pabotra  BBHITIOJIHEHA W
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[IIkana CocraBigronume [Tpuznaku
OILICHUBAHUS

BBITIOJIHEHUS CllaHa Ha MPOBEPKY IMO3KE YKa3aHHOTO
KypCOBOHPaOOTHI CpOKa.

OOyyaromuiics C TpyJIOM

JOKJIaJIBIBACT  PE3yJbTaThl  KypCOBOM

pabotel.  OTBETHI  Ha  BONPOCHI

3amura HernosHble.  OOydaromuiics MOXKET

OLCHHUTBL IIOJIYUYCHHBIC PC3YJIbTaTbl H
HHTCPIIPCTUPYCT UX CO 3HAYHUTCIIbHBIMU
HETOYHOCTAMMU.

Pacuérni HEBEPHBI WA
OTCYTCTBYIOT.

OOyuaroimuiicss MOKa3bIBaeT KpaiHe
cia0ble HaBBIKW BBIMIOJIHEHHSI PUCYHKOB
U JCKU30B, O(OpMIIEHHE KOTOPBIXHE
cooTBeTcTBYIOT ' OCT.

Heynosn BbIBOIBI BrIBO1bI HE CPOPMYIIMPOBAHBI.
€TBOPUTEIILH Odopmienre KypcoBoil pabOThl He
0 COOTBETCTBYET TpeboBaHMsIM. boibiioe

Odopmienue
KoJau4ecTBo  opdorpaduueckux — u
rpaMMaTHYE€CKUX OIMOOK.

OObyyaromumiics HE MOKET
IIPEACTABUTh  pPE3yJbTaTbl  KypCOBOM
pabotel. He oTBevaer Ha BOMPOCHI WM
OTBEYAET HEBEPHO.

PacuérHas yactb

['padpuueckas yactob

3amura

[ITkana onieHMBaHUS IPU MTPOBEACHUN MPOMEKYTOUHOM aTTECTALIUN

«3aumeno - CTYAEHT JEMOHCTPUPYET JIOCTaTOYHO MIOJIHBIE u
CHCTEMAaTU3UPOBAHHBIC 3HAHUS, JOTMUYECKH BEPHO U TPAMOTHO M3J1araeT CBOU MBICIIH,
YETKO OMHUCHIBACT IPOOJEMATHKy BOMNPOCA, OPHEHTHUPYETCS B HM3YYCHHBIX  TeMax
JTUCHIUIUIMHBI, TTOKa3bIBa€T YMEHHUsS HMCIOJIb30BAaTh ATH 3HAHHWSA, OOOCHOBBIBAS CBOIO
TOYKY 3pE€HUS M MNPUBOJAS KOHKPETHbIC MNpUMEpbl. Hamnume camMoCTOsTEIbHOTO
MIPABWJIBHOTO BBITIOJIHEHUS MPAKTUYECKUX 3aIaHUM.

«Hezaumeno» - CTyIEHT HOAaeT HENPaBWIbHBIA OTBET HA BOMNPOC, HE
JEMOHCTPUPYET 3HAHWM M yYMEHHI, COOTBETCTBYIOIMUX (PopMUpyeMOW B Mporiecce
OCBOCHMSI JUCIMIUIMHBI KOMIETEHIMU. B mporecce oTBeTa IEMOHCTPUPYET
dbparMeHTapHble 3HAHHUS B paMKax KOMIIETCHIIMM M CJa0o€ 3HaHWE JICKIIMOHHOTO
Marepuaiga, HE MOXKET OTBETUTh IO CYIIECTBY BOIPOCA JaXe C HABOISIIUMU
BOIIPOCAMU. OtcyTcTBHE CaMOCTOSITEIILHOTO MPaBUIILHOTO BBITIOJIHEHUS
MPAKTUYECKUX 3aJaHUN.

«Omau4yHo»BBICTABIISICTCST  OOydaroleMycsi,  TOKa3aBIIEeMYy  BCECTOPOHHUE,
CUCTEMATU3UPOBAHHBIE, TIIYOOKHE 3HAHHUS IO PacCMaTPUBAEMON KOMIIETCHIIMH U
YMEHUE YBEPEHHO MPUMEHSTh MX Ha MPAKTUKE MPU PEUICHUHU 3aaad, CBOOOIHOE U
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MpaBIJIbHOE 0OOCHOBAHUE MPUHATHIX perieHnid. OTBevast Ha BOIIPOC, MOKET OBICTPO U
6e301K1004YHO IPOWILTFOCTPUPOBATH OTBET COOCTBEHHBIMU IPUMEPAMH.
OOyyaromuiicsi CaMOCTOSITENIbHO TMPAaBUJILHO PEIIAeT MPAKTUYECKOE 3aJaHue, JaeT
000CHOBaHHYIO OLICHKY UTOTaM PEIICHHUS.

«Xopowioy ebICTaBIIAECTCA O0ydYarolleMycsl, €ClIM OH TBEpPAO 3HAET MaTepual,
rPaMOTHO U IO CYILIECTBY H3JaraeT €ro, yMEeT NPUMEHATh MOJyYCHHbIE 3HAHHS Ha
IPaKTHKE, HO JOIYCKAaeT B OTBETE WJIM B PELICHUM 3aJa4d HEKOTOPbIE HETOYHOCTH,
XOpOILIO BIAJEET BCEM COAEP’KAHUEM, BUJIUT B3aMMOCBS3M, HO HE BCEr/a JIETAET 3TO
CaMOCTOATENIbHO 0€3 MoMoIIHM npenoaanaTens. O0yyaromuics pemaer MpakTHIecKoe
3a/laHi€ BEPHO, HO ITPU MOMOUIH MPENOAaBATENS.

«Y0oenemeopumenvro»BbICTABIAETCS oOyuaroniemycs, MOKa3aBIIEMY
(dbparMeHTapHBIN, pPa3pO3HEHHBIM XapakTep 3HAHWH, HEAOCTATOYHO MPABUIILHBIC
(hopMyIHpPOBKM 0OAa30BBIX MOHSATUN, HAPYLIEHUS JIOTMYECKOM MOCIEI0BATEILHOCTH B
U3JI0)KEHUM TPOrPaMMHOIO0 MaTepuajia, HO IPU 3TOM OH BIAJEET OCHOBHBIMHU
pazaenaMu yuyeOHON ImporpaMMbl B paMKax 3aJaHHOM KOMIIETEHLIMH, HEOOXOAUMBIMU
U1 AalibHEHIIero oOy4eHHs U MOXKET MIPUMEHSATh NOJyYeHHbIE 3HAaHUS 10 00pasily B
CcTaHAapTHOM cuTyanuu. OTBEYaeT TOIbKO HA KOHKPETHBIN BOIPOC, COCIUHSIET 3HAHUS
U3 PA3HBIX pa3/lesioB Kypca TOJBKO NPH HABOISIIMX BOIPOCAX NPENojaBaTess.
[IpakTHueckoe 3aJjaHuEe PEIICHO HE IIOJHOCTBIO, WIM COJEPkKATCA HE3HAYUTEIbHBIC
OLIMOKY B CYXJCHUSIX U pacyeTax.

«Heyoosenemeopumenbrno» BBICTABISETCA O0Yy4YalOIIEMYyCsl, KOTOPbIA HE 3HAET
0OJIBLIEH YaCTH OCHOBHOI'O COJEPKaHUs Y4eOHOU MpOorpaMMbl TUCHUIUIMHBI B paMKax
KOMIIETEHILIUM, JOMyCKaeT rpyObie OMMOKM B (POPMYJIHPOBKAX OCHOBHBIX IMOHSATUN
JUCHUIUIMHBL U HE YMEET MCHOJb30BAaTh IMOJYYECHHbIE 3HAHUS TPHU BBITOJIHEHUH
MPaKTUYECKOTO 3a/1aHHUS .

9.6 TunoBbIe KOHTPOJIbHBIC 3aJAHUA NJd MPOBCACHHUA TCKYLIECI0 KOHTPOJIA
4 HpOMe)KyTO‘-lHOﬁ aTTeCTAllUM IO HTOI'aM Oﬁy‘leHI/Iﬂ Mo JTUCHMUIIINHE

9.6.1I1lpuMepHBbIe KOHTPOJIbHBbIE 3aJaHUSl JJsl TPOBeJAeHHUS TeKYIIero
KOHTPOJIsl YCIIeBAeMOCTH
IIpumepHBIN NepeyeHb BONPOCOB YCTHOI'O ONpoca

Tema 1.

1.VkaxuTte myTh TOIJIMBA U OCHOBHBIE KOMIIOHEHTHI TOIIMBHOM cuctembl BC.

2.YKaXuTe MyTh TOIJIMBA U OCHOBHBIE KOMIIOHEHTHI MaclisiHOM cucteMbl BC.

3.B ueM otnmumne Mexy rugponepenadaMu 00beMHOIO U TUAPOIUHAMUYECKOTO
Trmna?

4.  VYkaxute (QYHKIUOHAJIbHOE  HA3HAYCHHE  OCHOBHBIX  KOMIIOHEHTOB
KUJKOCTHBIX CUCTEM.

Tema 2.

1.Ilo kakoMy mpHU3HAKy KJIacCUQUUUPYIOTCA HAcOChl HAOOBEMHBIE U
IUHAMHUYeCKue?
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2. VYKaxuTe OCHOBHBIE TIPEUMYIECTBA H HEIOCTATKA OOBEMHBIX W
JTUHAMUYECKUX HACOCOB.

3. Uto xapaktepusyet nogada u KI1J] Hacocos?

4 TlepeuncnuTe 2HEpreTUUECKUE TapaMeTphbl HAcOCoB. JlaiiTe UM orpeesieHue.

5.B yeM paznuuune Mex1y AeHCTBUTEIHHON M HIcaIbHOM Moj1aueil Hacoca?

6. Uto 3HauuT 00paTUMBIi Hacoc?

7.Yrto Takoe pabounii 00beM Hacoca, OT KAKUX BEJIMYMH OH 3aBUCHUT U KaK BIIUSET
Ha UIeaJbHYIO MMoAauy?

8.Kakne mpenmyIiiecTBa 00ECIICUHBALCT «KECTKOCTBY XapaKTEPUCTUK 0OBEMHBIX
HacOCOB?

9. Yto Takoe yacToTa CKOJIBKEHHS Hacoca?

10 . Yem oOycrioBieHa HEPABHOMEPHOCTD TTOIaYH TTYHKEPHBIXHACOCORB?

11. Kakoe BiIMsIHME OKa3bIBa€T HEPABHOMEPHOCTD MOJa4yl OOBEMHOT0 Hacoca Ha
paboTy KUJIKOCTHOM CUCTEMBI?

12.Yto o3Hauaet peBepcuBHBIN Hacoc? Kakum ob6pazom 3To obecrieunBaeTcsi?

13.01 kakux (haKTOpPOB 3aBUCHUT KPYTSIIUI MOMEHT, MPHUKJIAJABIBAEMBIN K Baly
Hacoca?

14. Kakue mnpeumyIliecTBa y POTOPHBIX HACOCOB M 3a CUET YEro OHHU
obecrieuynBarOTCs?

15. B dyemM npUHIMOUAIBHOE pa3iu4ve B KOHCTPYKTUBHBIX CXeMax
IJIJACTUHYATOTO U PaualibHO-TLTYH)XEPHOTO HACOCOB?

16. Kaknmu (pakTOpaMy orpaHMYEeHA 9acTOTa BPAIICHHSI MMECTEPCHHBIX HACOCOB,
Y KaK 9TO OTPa)KaeTcs Ha UX mapamerpax?

Tema 3.

17.00bscHUTE, 32 CYET YEro OCYIIECTBIISECTCS BCACHIBAHUE B IIEHTPOOESKHBIX
Hacocax.

18. ¥V kakoro Hacoca - IEHTPOOCKHOTO MM aKCHAIBHO-TLTYHKXEPHOTO OOJIbIIe
KIIJ[?3a caeT 4yero 3To obOecrneunBacTcs?

19. Kak npaBuiibHO NO0UpaeTcsi EHTPOOEKHBIN HAcOC?

20. B 4yem riaBHBIN HEAOCTATOK BUXPEBOIO U CTPYHHOIO Hacoca?

21. Kak pabortaer cTpyHHBIN HACOC, B YEM €T0 IJIABHOE MPEUMYIIIECTBO U B KAKUX
CIIyJasix 1esiecoo0pa3Ho ero npuMeHeHue?

22. Kakoe BIHSHHE OKa3bIBaCT OTCYTCTBHE <(GKECTKOCTH» B XapaKTEPUCTHUKE
LIEHTPOOEKHOTO HAacoca Ha pabOTy KUJIKOCTHON CUCTEMBI?

23, K KakuM TOCJIEACTBUSIM MPUBOAUT OTKA3 IMOJKAYMBAIOIIETO HAacoca
TOIJIMBHOM CUCTEMBI?

24. Kakumu cnoco0aMu ITOBBIMIAETCA BBICOTHOCTD JKUIKOCTHBIX CUCTEM?

Tema 4.

25.B yem paznuune Mexay THAPOAKKYMY/IATOPAMH M TACUTEISIMU MyJIbCaIliii?

26.Yxaxure CIOCOOBIPA3TPY3KMHACOCOBOT ~ TMOTPeOJeHUST  M3OBITOUYHOMN
MOIITHOCTH.

27.B yeM CyIIHOCTBH pasrpy3KH Hacoca C peryjJupyeMoi momadeii?

28.UT0 MOHUMAIOT TOJT KOHCTPYKTUBHBIMOOBEMOMTIUPOAKKYMYJIATOPA, ¥ KaK OH
BIIMSIET HA BpeMs pabOThI HAcOCa Ha XOJIOCTOM XOIy?
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29.Kak BiMsieT 3apsjka THIPOAKKYyMyJsITOpa Ha Bpems paboThl Hacoca Ha
X0JIOCTOM X011y?

30. Jlna 9ero ycTaHOBIIEH APOCCENbHBIM MaKeT B CXEME pas3rpy3Kd Hacoca ¢
peryiIupyemMon mnojaaydeii?

31.Kaxoit 0CHOBHOI HEIOCTATOK CXEMBI C aBBTOMATOM Pa3rpy3KH HACOCOB?

Tema 5.

32. YKaxxuTe MpeuMyIIecTBa U HEJOCTATKH 0ObEMHBIX TUPOJIBUTATEICH pa3HbIX
TUIIOB.

33.Kak moapa3nenstoTcss THAPOJABUTATEM C BO3BPATHO-TIOCTYHATEIbHBIM
JBHYKEHUEM B 3aBUCMMOCTH OT KOHCTPYKIMU paboyeil kaMephl?

34.0T7 KaKuX THAPABIMYCCKUX IMAPAMETPOB  3aBUCUT KPYTAINIUHA MOMEHT Ha
BBIXOJHOM Bajly TujpomMoTopa’?

35.0T KakuX TUAPABINYECKUX MMapaMETPOB 3aBUCHUTCKOPOCTH ABMXKCHHUS IITOKA
TUAPOLMIINHpA?

36. Urto Takoe ko3ddunuent tpanchopmanuu?OTUero OH 3aBUCUT B
THAPOIIPHUBOJIC 00BEMHOTO THITA?

37. UYto Takoe KHMHEMAaTHYECKOE INepeaaToYHOeoTHoueHne?UTo HeoOxoaumo
BBITIOJIHUTD ISl €70 YBEIIMUYEHUS B TUAPOIIPUBOIC 00BEMHOTO THUIIA?

38. Kakumu crnoco6amu MOXKHO PETryJIMpOBaTh CKOPOCTh TUIAPOIBUTATENCH?

39. Ot xakux paxropoB 3aBucut KII/[ odbseMHor0 ruaponpusoia?

Tema 6.

40. Ha3znavyeHue ruipoanmaparypebl.

41. Ha3znaueHue  rujapaBiaudeckux apoccened. OT kakux (paKkTOpoB 3aBHCHUT
pacxo[i JKUAKOCTH Yepe3 APOCCeb?

42. Yto noka3bIBaeT pacxoHasi XapaKTEPUCTUKA IPOCCEIIS?

43.YeMm 00yCIIOBIICHO TPUMEHEHHUE APOCCETbHBIX MAaKETOB?

44 Yto mipencTaBisieT coO0U KUKIep?

45. Kakoii rugpoariapaT Ha3bIBAIOT THAPABINYECKUM pacrpeaenaurenemM?

46.Kaxk paznensitoTcst pacrpeieIuTeNd B 3aBUCUMOCTH OT KOHCTPYKITUHU 3aIllOPHO-
PEryJIMPYIOLIEro 3JIeMeHTa?

47. VYxaxuTe MPEeuMyIIeCTBA U HEJAOCTATKH MWJIMHIPUYECKUX 30JIOTHHUKOB C
Pa3JIMYHBIM [TEPEKPHITHEM.

48.Kakue npeuMylIlecTBa y pacrpenesuTeNs CoIo-3acioHKa?

49. IloueMy 30JI0THUK C MOJIOKUTEIBHBIM EPEKPHITUEM HA3BIBAIOT OTCEUYHBIM?

Tema 7.
50. KakueruapoanmnapaThl HA3bIBAIOTCS KJIallaHOM?
51.Vkaxure Ha3HAYCHUE MPEeIOXPaHUTEILHOTO, MepernycKHOTO u

PEIYKIIMOHHOTO KJIaraHa.

52.Kakoe BiMsSIHHE OKa3bIBA€T XapaKTEPUCTHKA KJIalaHa C TMOJIOKUTEIbHBIM
«TepeperyIupoBaHUEeM» T10 JABJICHHUIO Ha pa0OTy THAPABINYECKON CETH?

53. Kakoil kmamaH HWMEET  XapaKTePUCTUKY C  OTpHULATEJIbHBIM
«TepeperyInpoBaHUEeM» T10 JTaBJICHUIO?

54. Kakue GpakTopbl IPUBOAST K MEPEPETYITUPOBAHUIO XaPAKTEPUCTUK KIATTAHOB?
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55.Kakoe BiMsSHME OKa3blBA€T YCTAaHOBKA IEPENYCKHOTO  KJalmaHa B
MacJIOCHUCTEME JIBUraTeNsl Ha COOTHOIIEHHUE T10/1ay HArHETAIOUIero U OTKauuBaIOLIEro
MAacCJSTHBIX HACOCOB?

56. YkaxxuTe Ha3HAuUCHHUE KJlallaHa pa3beMa, 00paTHOrO U YETHOYHOTO KJIANaHOB.

Tema 8.

57. B yem paznuna Mexay QuIbTpaMu U OUUCTUTEISIMU?

58. B yem pa3HuIa MEX1y CETYATHIMU, IIEJIEBBIMU UM MOPUCTHIMU PHIIbTpaMU?

59.Ha d4em ocHOBaH MPUHIUII OYUCTKHA KUJKOCTA B  MAarHUTHBIX,
YIBTPO3BYKOBBIX U IIECHTPOOCKHBIX OUNCTUTEIISAX.

60. ¥V Kakoro M3 peKkynepaTuBHBIX TEMIIOOOMEHHUKOB — BO3IYIIHO-MACISIHOTO
WJIM TOTTUBHO-MACIISTHOTO OyeT MEHBIIIE Macca U TabapuThI?

61. Ot kakux (HaKTOpOB 3aBHCHT MHTEHCUBHOCTh  TEIJIOOOMEHAB
pPEKyIIepaTUBHBIX TEIJI0O0OMEHHUKAX ?

62. Kakum ciocoO0M YIUIOTHSIOTCSI HEMOIBM)KHBIE U TIOJIBUXKHBIE COCIMHEHUS?

IIpumepHas KOHTpoOJIbHAsSE padoTa

Omnpenenutp Bpemsi paboThl Hacoca Ha X0JocToM xonay B cucteme ¢ APH, ecnu
MaKCHMaJIbHOE 1 MUHUMAJIbHOE JIaBJIEHUE B CUCTEME, COOTBETCTBEHHO, 21 Mlla u 15
MIla. KoHCTpyKTHBHEIH 00beM ruapoakkyMyssTopa-10000cm3, nasnenue 3apsaku -
7 MIla, IOCTOSIHHBIN pacxo )KUAKOCTH U3 CUCTeMBI moTpebuTensmu — 50 cm3/c.

IIpuMepHBbIE TEMBI JOKJIAI0B

1. CpaBHHTENBHBIN aHAIU3 TOPIIHEBOTO KPUBOIIMITHOTO U 3KCIIEHTPUKOBOTO HACOCOB.
2.0c00eHHOCTH KOHCTPYKITUU T€POTOPHBIX HACOCOB.

3. [IpeumytiecTBa 1 KOHCTPYKTUBHBIE CXEMBI POTOPHBIX HACOCOB.

4. CpaBHUTENbHBIA aHATU3 XapAKTEPUCTUK OOBEMHBIX U TUHAMUYECKUX HACOCOB.

5. OcoOGeHHOCTH pabOThl BUXPEBBIX HACOCOB.

6. MexaHn4ecKue XapaKTepUCTUKN 00BEMHBIXTHAPOABUTATEIICH.

7. OCOOCHHOCTH PETYJIMPOBAHUSI CKOPOCTHU THUAPOBUTATEIICH.

8. IlpakTyeckoe NMPUMEHEHHE APOCCENCH B Pa3IMUHBIX MEXaHM3MaxX JKHUIKOCTHBIX
cuctem BC.

9.1Ipenmy1iiecTBa 1 HETOCTATKU PACTIPEACIIUTENEN C INIOCKUM 30JI0THUKOM.

JlaHHBIA TIepedYeHh MOXET OBITh JIOTOJIHEH B XOJE MPOBEJACHUS 3aHATUN
BOnpocaMu U3 pabodeil mporpaMMbl JUCHUILIMHBI B BHUJEC WHIWBUIYAIBHOTO
JOMAITHEr0 33JaHusd B CIIy4ya€ HEYAOBJIETBOPUTEIBHOTO YCBOEHHUS MaTepuaia
CTYIEHTOM.

Tunosble PACYE€THBIC 3a1a41M 1JIfl IPOBCACHUA TCKYIIECI0O KOHTPOJIA
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1. Omnpenenuth MaKCUMaJIbHYI0O U MUHUMAIBHYIO HArPY3KH HA HAKJIOHHBINA
JUCK aKCHAJIbHO-TUTYHXXEPHOTO  Hacoca € 4YHUCIOM UWIMHAPOB 9, ecnu auamerp
muuHapa 14 MM, yroa HakioHa aucka 20 °, pabouyee naBieHHE B JMHUU HATHETAHUS
21 MITa.

2. UerpobexHbIit HacOC MpU HOMUHANIBHOM YacToTe Bpamienus 1500 o6/mMun
umeet KIIJI 70 % w momauy 2 n/c. Ecim ¢ moMompio KpaHa, YCTaHOBJIEHHOTO 3a
HAacCOCOM YMEHBIIUTH Tojauy 10 Tpedyemon BemuwuuHbl 1,6 n/c, To KIIJI, cormacHo
XapaKTepUCTHKHU Hacoca, CTaHeT paBHBIM 55%.1lenecoobpa3Ho i1 UCmoIb30BaTh 3TOT
HAacoC I Takou nogadyn?YTon Ha KaKkylo BEJIMYMHY HY’KHO U3MEHHTH Y 3TOTO HAcoca,
4yTOOBI OH 00ecneuns HeoOxoaumyto noaaudy ¢ KII1/I, paBHpiM HOMUHATBEHOMY?

3.  Omnpenenuts Bpemsi pabOThI HacOcCa Ha X0JIOCTOM Xoay B cucteme ¢ APH,
€CJIM MaKCUMaJbHOE U MUHUMAJIbHOE JaBJICHUE B CUCTEME, COOTBETCTBEHHO, 21 MIla
u 15 MIla. KoHcTpyKTHBHEIH 066eM rugpoakkyMmynstopa-10000cm®, naBnenue
3apsanku - { MIla, mOCTOSTHHBIN pacxo/] >KHUIKOCTH U3 CUCTEMbI OTpeduTensimMu — S50
cmi/c.

4. B o0wemHOM rusponpuBoje ycranoryieH Hacoc ¢ KITJ190% u
rugpomoTop ¢ KIIJI 85%. Onpenenuts MOIHOCTh HA BaJly MOTOPA, €CIIU MOIIHOCTb,
3aTpayeHHas Ha npuBoJ Hacoca 10kBT, a naBineHue B TpyOONpPOBOAE, CBA3BIBAIOIIEM
rUIpOoMallInHbl, nagaeTHa 2%.

5. OmpenenuTs MIOLIAAb CEYECHUS IPOCCENs sl MPOIYCKa BOJbI B
KosmuecTBe 2 ji/Cipu nepenane Aasinenus 3,6 Mlla. Koagduuuent pacxona npoccens
0,8. [TmotHOCTH Boztbl 1000 kr/™M3.

6. Onpenenuts CUIy MPEABAPUTEIBHON 3aTSHKKU MPY>KUHBI TEPEMYCKHOTO
KJIallaHa MAacCJIOCUCTEMBI, €CJId KJamaH JOJDKEH OTKpPbIBaTbCSd TMPU  JIaBIICHUH
Hactpoiiku 0,35 MIla, a nuametp ceana kinamana 0,5 cm.

Tunosblie CUTyallMOHHBIC 3a1a9U JJISI MPOBCACHUSA TCKYIIECI0 KOHTPOJIA

1. ¥V nacoca 00beMHOTr0 THIIa, UMEIOIIETO P HOMUHAILHOM 4acToTe
Bpamierus 4000 o6/muno6wemusiit KI1/1n,= 0,95, ymenpmmnaces nmomaya. [IpoBepka
Y4aCTOTHI CKOJIBKEHHMSI TI0Ka3aja, uTo oHa yBeianumiaack 10 1000 o6/mMun.Ha kakyto
BenU4UHY cHU3WICS 00bemMHbIN KITJl y u3HOmeHHoro Hacoca , M Kak 3T0 OTPA3UTCS
Ha obomem KIIJ macoca?

2. OnpenenuTh MoJIavy MIECTEPEHHOr0 Hacoca IMpHu yactore BpamieHus3000
0o0/MUH, eciM  Tepenag  JaBJCHUS ~ MEXIy JIMHUSAMHU  HAarHeTaHusi W
BcacbiBaHugHacocal)  MIIA, a  koadpduuument  yreuek  xkuzpkoctu 30
CM3/(MHH-MHa).HJeCTepHH Hacoca MMEIOT OJMHAKOBBIM JMAMETP W CIEAYIOIINE
pasMephl: IIOMAAs BOAAUHBEI Mexkay 3yobsamu 0.25 cM?, umcno 3y6bes 10, mmpuna
recTepHu (umMHa 3y6a) 20 mm.

Kak m3meHuTcs mojgaya Hacoca, €CiM 3arpsi3HeHue (uibTpa MPUBENO K
YBEJIMYCHUIO TIepenana faBieHus Ha 5 %.

3.  OmnpenenuTh BpeMs pabOThI HACOCa HA XOJIOCTOM XOJy B THAPABINYECKON
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CHUCTEME C aBTOMATOM Pa3rpy3Ku Hacoca Py HEPaOOTAOIINX OTPEOUTENSIX, €CITH
MaKCUMAJIbHO€ 1 MUHUMAJIbHOE JABJICHUE B CUCTEME, COOTBETCTBEHHO, 21 MIla u 15
MITa. KoHCTpyKTUBHBII 00beM rupoakkymynstopa8000 cm3,

naBiieHue 3apsaaku - 7,5 Mlla, koappuiiueHT yreuek KUIKOCTH U3 CUCTEMBI
20 cm3/(Mun-MITa).

Kaxkoii BBIBOJI MOXHO C/EJIaTh, €CJIM BpeMs pabOThl HAcOCA HA XOJIOCTOM XOAY
YMEHBLIUIOCH?

Kak nu3menurcst BpeMs pabOThl HAcoca Ha XOJOCTOM X0y, €CJIM TEXHUUECKUN
COCTaB MPEKPATUT 3apSAJKY aKKyMyssiTopa npu aasieHuu 6,5 MITA?Kakneno3zapsiaka
AKKyMYJISITOpa OTPA3UTCS HA pabOTE THIAPOCUCTEMBI?

4. OnpenenuTs pacxoj M JIaBJIICHUE XKUIKOCTH, IIOJBOAMMON K
TUAPOLMIIMHPY OJTHOCTOPOHHETO JIEUCTBUS TUAMETPOM 5 CM,
€CJIUIIONIC3HAsIMOIIIHOCThHA IIITOKE UIMHpa 2 KBT npu nepemernieHny mroka co
CKOpPOCThIO 5 cM/C. Mexanunueckuii 1 oo6bemubiii KIT/] paBusl 0,95.

VkaxuTre, Kak OTpa3UTCid HEPAaBHOMEPHOCTh II0Jladyd Hacoca Ha paboTe
JAHHOTO THUApOUWIMHIApa. UTO HEOOXOAMMO CienaTh, YTOObI YMEHBIIWUTH BIUSHUC
Hacoca Ha padoTy THAPOIIIUHpA?

5. Tlpu cpabaTpiBaHNH MPEIOXPAHUTEIBHOTO KJIAITAHA €T0 3aTBOP CMECTHIICS
HAa 1 MM B CTOPOHY CXaTUsl TPYXKHHBI, JKECTKOCTh Kotopoit 600
H/mm.Kakoe«nepeperymupoBaHue» 10 JTaBICHUIO XapaKTEPUCTHKU KjamaHa OyaeT B
3TOM ciydae(0e3 ydera JACHCTBHS THAPOJMHAMUYECCKUX CHII), eclid 3(QeKkTuBHAA
IJIOIA b 3aTBOpA KjamnaHa 2,4 CM?, a JaBJIcHUE HacTpoku kiamnana 15 MITa.

K kakuM mocniencTBUsM B SKCIUTyaTalliu MPUBEACT «IIEPEPETyIUPOBAHUE) TI0
JABJICHUIO XapPAKTEPUCTUKH TMPEAOXPAHUTEILHOTO KjlaraHa, €ClIM €€ HE yYUThIBATh
pu padoTe TUAPABINYECKON CUCTEMBI?

IIpuMepHBIA BAPHAHT NUCHMEHHOM ayIMTOPHOH PadOTHI
PatGora Ne 1

1. IlpuBenuTe KOHCTPYKTHUBHYIO CXEMY IUIACTUHYATOTO Hacoca. YKaKUTE
€ro MPUHIUNI pabOThl, PETYJIMPOBAHUE U TTAPAMETPHI.

2. B tommmBaO#i cucteme BC mexnmy O6akom um kxamepoi cropanus ['T/]
YCTaHOBJICHBI IOCIEA0BATEIBHO JABa LIGHTPOOESKHBIX Hacoca U OJIMH HACOC

aKCUANTbHO-TUTYHXXEpHBIA. OOBSCHUTE, C KAKOW IIEJbI0 YCTAHOBJIICHO TPH
Hacoca:

- JUIsI TIOJTy4eHHUs 0oJiee BBICOKOTO JIaBJICHUS Tepel] KaMepoil CropaHusi;

- U1 YBEJIMYEHHUs [I01a4X TOIUJIMBA B KAMEPY CrOpPaHMS;

- IS YBEJIMYEHHUSI BBICOTHOCTH TOILUIMBHOM CUCTEMBI;

- U1 TIOBBILLIEHUS] SKOHOMUYHOCTH.

3. Ykaxute U 00bsICHUTE (QYHKLHUIO, BBIMOIHAEMYIO TOJIBH>KHBIM MOPIIHEM B
TUAPOAKKYMYJISATOPE:

- MIOBBIIIAET IABJICHUE )KUAKOCTU B THIPOAKKYMYJIATOPE;
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- YMEHBIIAET JABJICHUE KUJIKOCTH B TUAPOAKKYMYIISTOPE;

- CO3/Ia€T YIUIOTHEHUE MEXKY Ia30M U KUAKOCTHIO;

- HCKJIIOYAET MOSIBJICHHUE BO3AYIIIHBIX POOOK.

4, ITpuBeuTe KOHCTPYKTUBHYIO CXEMY LIEHTPOOEIKHOIO Hacoca. YKaKHUTE €ro
IIPUHIIUI Pa0OThI, XapaKTEPUCTUKY U PETyIUPOBAHUE.

5. B ruapapmuueckoit cucteme BC ObLT JOCPOYHBIN CheM C JKCILTyaTalldu
Hacoca MoCTOSHHOW mogadyu. OOBSICHUTE, MOXKET JIM OBITh ATO CBSI3aHO C PpabOTOM
TUJIPOAKKYMYJISITOPA WIHA C HENPABWIBHBIMU JIEVUCTBUSMHA TEXHUYECKOTO COCTABA IPH
€ro TEXHUYECKOM 00CTYKUBAHUU?

6. Ilpu otcyrctBUM  paboTarOMMX TUAPOJBUTATENCH Hacoc ¢
peryJupyeMbIMHAKIOHHBIM TUCKOM B ruapaBiandeckoi cucteme BC nepeBoautcs Ha
XOJIOCTOM XOJT ITyTEM YCTAHOBKH UCKA B MOJIOKEHHUE!

- COOTBETCTBYIOIIIEE HYJIEBOW MOJIA4YM HACOCA;

- COOTBETCTBYIOIIIEE Mmojaye 3-5 j1/MuH;

- COOTBETCTBYIOIlIEE IOjaye, HEOOXOAUMOM JUIi TIOJHOM  3apsiKu

TUJIPOAKKYMYJIATOPA;
- COOTBETCTBYIOIIICE MAKCUMAJILHOM Mo1a4ye Hacoca.
PaGora Ne 2
1. OOsbsacuure, WCTIOJIb3YS KOHCTPYKTUBHYIO

CXEMY,00paTHUMOCTbPAUAIbHO-TTYHKEPHOIO Hacoca IpH MCIONb30BAaHUM €ro B
00BbEMHOM THIPONPUBOJIE B KAUYECTBE MOTOPA.
2. IlepemyckHo¥ KiamaH yCTaHABIMBAETCS B CUCTEME:
- IOCJIEIOBATENLHO 32 HACOCOM JIJIsl YMEHBILICHHUS TABJICHUS 32 HACOCOM;
- MOCJIEIOBATENLHO 32 HACOCOM JIJIsl YBEJIMUEHUS JaBJICHUS 32 HACOCOM;
- MMapajuIeTbHO HACOCY JJIs1 YMEHBIIEHUS JABJICHHS 32 HACOCOM;
- MapajuIeIbHO HACOCY JIS MOACPKAHUS JaBJICHUS 32 HACOCOMIIOCTOSIHHBIM.
3. Kukiep B KUAKOCTHOU CUCTEME YCTAaHABIUBACTCS JIJIS:
- YMEHBILIEHUS Pacxo/a IpH 3aJaHHOM II€pENae 1aBJICHHUS;
- CHWJKEHHSI TEMIIEPATyPhl )KUIKOCTH P 33JaHHOM IEPENaie JaBICHUS;
- JUI YBEJIMYEHUS CKOPOCTH ABUKEHUS XKUIKOCTH B KUJIKOCTHOW CHCTEME
IpY 33JaHHOM II€pENaJE TABJICHHUS,
- YBEIMYEHHUS pacxoda JKUIKOCTH B CHCTEME IIpU 33JaHHOM Iepenane
JABJICHUS.
4. TlokaxuTe B3aUMOCBS3b MEXIY BXOJIHBIMU (TUIPABIMYECKUMHU) U
BBIXOJHBIMH (MEXaHUYECKUMH ) TapaMeTpaMu r'uIpoOMOTOpA.
5. O6patHbI KJIalaH ¢ )KUJAKOCTHOU CUCTEME:
- 3aKPBIBAETCS IIPU MOBBIIIICHUH JABJICHUS IEpE]] HUM;
- OTKPBIBAETCS MPH MOBBILICHUY JAaBICHUS 32 HUM;
- 3aKpPBIBAETCS IPU MOBBIICHUH IABJICHUS 32 HUM;
- MOXET YCTAaHABJIMBATHCS TOJBKO COBMECTHO C MNPEIOXPAHUTEIBHBIM
KJIAITAHOM.
6. Heo0XxoauMocTh YCTAaHOBKH JAPOCCEIBHOTO IaKeTa BMECTO OJMHOYHOTO
npoccenst 00yCIIOBIIeHa:
- 3HAUUTEJIbHBIM CHUKEHUEM BA3KOCTH JKHJIKOCTH;
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- BHAUYUTCJIbHBIM HAIrp€BOM KHUJIKOCTH,
- BOBMOXHBIM HACTYIVICHUEM KaBUTAIINH;
-00IBIINM PacxoaoM KUIKOCTH.

TunoBble  pacuyeTHble 32a4d  JIA  TNPOBedeHUS  NMPOMEKYTOYHOM
aTTecTaluMm.

1. B ob6bsemHoM ruapornpuBoje yctanonieH Hacoc ¢ KITJ190% u
rugpomotop ¢ KITJ[ 85%. OnpenenuTs MOITHOCTh HAa BAJly MOTOPA, €CJIM MOIITHOCTb,
3aTpadeHHas Ha mpuBoj Hacoca 10kBT, a gaBieHue B TpyOOIPOBOE, CBA3BIBAIOIIEM
TUAPOMAINHbL, afgaeTHa 2%.

2.  OmpenenuTs MJIOMAAb CEYCHHS TPOCCENs IS MPOMYCKa BOBI B
KoJinuecTBe 2 n/Crnpu nepenasne nasiaenus 3,6 MIla. Koadgdunment pacxoaa apoccens
0,8. [ImotHOCTH BOaBI 1000 KI/M3.

TumoBble cHUTYaMOHHBIC 3aJa4M JAJsI TPOBEACHHS NPOMEKYTOYHOH
aTTrecTalum.

Omnpenenuth Bpemsi pabOThl Hacoca Ha XOJOCTOM XOJYy B THAPaBINYECKOU
CHUCTEME C aBTOMATOM pa3rpy3KH Hacoca MpU HepaOOTaroIMX MOTPEOUTENSAX, €CIH
MaKCHMMajJbHOE U MHUHHMAJIbHOE JABJICHUE B CHUCTEME, COOTBETCTBEHHO, 21 MIla u 15
MIla.KOHCTPYKTUBHBIH 00beM THApoaKKyMynaTopa8000 cM>, napnenue 3apsaaku - 7,5
MIla, k03pPUIHEHT yTeueK KUAKOCTH U3 cucTeMbl 20 cm3/(Mun-Mlla).

Kakoli BbIBO MOXKHO CJI€J1aTh, €CJIA BpeMsi pabOThl HAacoca Ha XOJOCTOM XOAY
ymenblimiock? Kak u3meHUTCs Bpemsi paOOThl Hacoca Ha XOJOCTOM XOAY, €CJH
TEXHUYECKUN COCTaB MPEKPATUT 3apsIKy akKKyMyssitopa npu nasieHuu 6,5 MITA?
Kak Henozapsiika akKyMyJsiTopa OTpa3uTcsl Ha paboTe rTuApOCUCTEMBI?

9.6.2 KOHTpOJIbHBIE BONIPOCHI POMEKYTOYHOM ATTECTALMH M0 UTOTaM
OCBOEHUSI TUCIHTUTITIHHBI

1 OCHOBHBIE KOMIIOHEHTHI U ITAPAMETPHI TOIUIMBHOM cructembl BC.

2 OCHOBHBIE KOMIIOHEHTHI U TapaMeTpbl MaciistHOU cucteMbl BC.

3 OCHOBHBIE KOMIIOHEHTBI U ITAPAMETPHI THAPABINYECKOU cucTeMbl BC.

4 Tunsl ruaponepenay U GyHKIMOHAIbHOE HA3HAYEHHUE €€ KOMIIOHEHTOB.

5 Haznauenwue, kinaccuukanus 1 yCJIOBHOE 0003HAU€HHE HACOCOB.

6 [IpeumyiecTBa U HeAOCTATKU OOBEMHBIX M TUHAMHUYECKHX HACOCOB.

7 OCHOBHBIE TapaMETPHI HACOCOB.

8 [TapameTpsl 00BEMHBIX HACOCOB.

9 XapakTepucTuku 00bEMHBIX HACOCOB.

10 YacToTa CKOJIbXKEHUSI 00bEMHBIX HACOCOB.

11 MruoBeHHas nmojaya IIyH)KEpHOTO Hacoca U €€ U3BMEHEHHE B TEYEHUE OJTHOTO
obopoTa Baja.
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12 Cpennsis mogada, CTENEeHb HEPABHOMEPHOCTH TIO/IaYU U CIIOCOOBI YMEHBIIEHUS
€€ BIMSHUS Ha PabOTy CUCTEM.

13 INopiHeBbIe IKCLIIEHTPUKOBBIE HACOCHI: paboTa, MapaMeTphl, pEryJIupoBaHHe.

14 KoHCTpykTHBHasi cxema, paboTa W MapaMeTpbl paauaibHO-TUIYHXEPHOIO
Hacoca.

15 J[lelicTByromue CHJIBI HAa OCHOBHBIE 3JIEMEHTBHI PAAHAIBHO-TUIYHKEPHOIO
Hacoca. PeBepcHBHOCTH M 0OpaTUMOCTh Hacoca.

16 KoncTpykTtmBHas cxema, paboTa W TapamMeTpbl aKCHAILHO-TUTYHXEPHOTO
Hacoca.

17 JledicTByromue Cuibl Ha OCHOBHBIE JJIEMEHTBHI AKCHAIbHO-TUTYHXEPHOIO
Hacoca.

18 IllecTepeHHble U BUHTOBBIE HACOCHL: pabOTa, MapaMETPhI, PETYIUPOBAHUE.

19 I1nacTuHYaThie HACOCHL: paboTa, MapaMeTpPhbl, PETYIUPOBAHKE.

20 KoHctpykius 1 paboTa IeHTPOOESKHBIX HACOCOB.

21 XapakTepucTuku, moad0p U peryIupoBaHue IIEHTPOOEIKHBIX HACOCOB.

22 BuxpeBble HAcOCBl: KOHCTPYKTHBHBIE CXEMbI, OCHOBHBIE IapaMETphl,
MPEUMYIIECTBA U HETOCTATKHU.

23 CtpyitHbI€ HACOCHI: YCTPOMCTBO, paboTa, MPEUMYIIECTBA U HEJJOCTATKH.

24 Ha3nauenwue, yclIOBHOE 00O3HAUE€HHE W KOHCTPYKTHUBHBIE CXEMbI T'aCHUTENs
MyJIbCAllMi U TUAPOAKKYMYJISTOPA.

25 BBICOTHOCTh JKHMAKOCTHBIX CHUCTEM M BJIUAHUE TEXHUYECKOIO COCTOSIHUSA
TUAPOMEXaHU3MOB Ha HEeE.

26 ITpuHIMnManbHas cXxema pa3rpy3Kd HaCOCOB C HEPETYIUPYEMOU MoaaueH.

27 llpuHIMNIMANIbHAS CXE€Ma Pa3rpy3Ky HACOCa C PETYIUPYEMOU MOJAYEH.

28 BiusiHue mapaMeTpoOB 'HIPOAKKyMYJIATOpPA Ha BpEMS pa3rpy3KH Hacoca.

29 Tunmbl u ycioBHOe oO0o03HaueHWe ruapoaBurarenei. CBsizb MeEXIY
TUAPABINYECKUMU U BBIXOJIHBIMU ITApAMETPAMU THAPOMOTOPA.

30 Cxema ruaporniepesadyd U 3aBUCHMOCTh €€ IMapaMETPOB OT XapaKTEPUCTHK
TUAPABINYECKUX MAIIWH.

31 [1oBOPOTHIATUAPOABUTATENH: IPUMEHEHHE, pa00Ta U OCHOBHBIC TTAPaAMETPHI.

32 T'mapoaBuraTend ¢ TMOCTYNATENIbHBIM JBUKEHHEM: BHUAbI U OCHOBHBIC
napameTphl.

33 Hasnauenue u xiaccudukanus rufpoanmnapaTrypsl. Pacnpenenurenu: BUabl U
yCIOBHOE 0003HAYEHUE.

34 YcrpoiicTBo 1 paboTa pacpeeuTeNs ¢ HUIMHIPUIECKUM 30JI0THUKOM.

35 YerpoiicTBo 1 paboTa pacnpeenuTeNs ¢ IIOCKUM 30JI0THUKOM.

36 Biusinue nepekpbITUsl 30JI0THUKA HAa XapaKTEePUCTUKU PaCTIPeICTUTEIIS.

37 IlpuHnunuanpHas cxema 1 padoTa pacipeIesIuTelIsl COII0-3acIOHKa.

38 N'mapaBianveckue IPOCCET: TUIIBI U YCIIOBHOE 0003HAYCHHUE.

39 ®opmyna Topuuemm. XapakKTepuCTUKA IPOCCEIS U APOCCETbHBIC MAKETHI.

40 [MpunnunuanpHas cxema u padoTa JPOCCETLHOTO OTPAHUYUTENS Pacxoa.

41 [MpuHnunuanabHas cxema u padoTa J03aTopa.

42 TpunnunuanapHas cxema v padoTa JpoCcCeTbHOTOMOPIIMOHEDA.
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43 TlpenoxpaHuTenbHbIE KiIamaHbl: HA3HAYCHHUE, YCIOBHOE OOO3HAYCHHE U
KOHCTPYKTHBHAs CXEMa.

44 Pacuet u XapaKTepuCTUKA MPEJOXPAHUTEIBHOTO KiIalaHa.

45]1epenyckHble (TIEpeIMBHBIC) KJIallaHbl: Ha3HAYeHHUE, YCIOBHOE O0O3HAuYCHHE,
KOHCTPYKTHBHAs CXEMa U XapaKTepUCTHUKA.

46 XapakTepHCTHKa >XUJIKOCTHOM CHUCTEMBI C TMEpPENyCKHbIM KJIAMaHOM TpU
U3MEHEHUH 000pOTOB JIBUTATEIIS.

47 XapaKTepuCTUKa KUAKOCTHOW CHUCTEMBI C TIEPEIYCKHBIM KJIAaHOM TIPU TIPU
Habope BHICOTE.

48 BnusHME TEPEemyCKHOro KjamaHa Ha I[apaMeTphl HAarHETAaIomero u
OTKAauUMBAaIOIIIET0 HACOCOB.

49  PenayknmuoHHBIC  KJamaHbl:  HA3HAYCHHWE, YCJIOBHOE  00O3HAYCHHE,
KOHCTPYKTHUBHBIE CXEMBI U XapaKTEPHUCTHUKH.

50 Hampag:sitolue KianaHbl: THIBI, YCIOBHOE 0003HAYEHUE U KOHCTPYKTHUBHbBIC
CXEMBL.

51 CriocoObl OUYUCTKH JKUJIKOCTU U UX MPEUMYIIIECTBA U HEJTOCTATKH.

52 Knaccuduxaius u napameTpbl GUIBTPOB U UX YCIOBHOE 0003HAUCHHE.

53 IlpuHUIMI OYUCTKH KHUJAKOCTH B MArHUTHBIX, YJIBTPO3BYKOBBIX U
HEHTPOOECKHBIX OUUCTUTEISAX.

54 Buabl TermnooOMEeHHUKOB XUAKOCTHBIX cucTteM BC. YcioBHbIe 0003HAUEHUS
0aKoB U TEIIOOOMEHHUKOB.

55 BiwmsiHue coOCTOSIHUSI TEIMIOOOMEHHHMKA W BHEIIHMX YCJIOBUM Ha TMPOIECC
TEMI000MeHa.

56 CrocoObl YIUIOTHEHHUS W TPUMEHSEMbIC MaTepHallbl B HEMOABHKHBIX H
MTOABM)KHBIX COCTUHCHUSX.

IIpakTHyeckne 3a1aHus JJIM NPOBeAeHUs MPOMEKYTOYHOM aTTecTAluu

3HaTh U yMeTh u300pa3uth rpaduyecku YCJIOBHbIE OOO3HAYEHUS
CIEAYIOIMNX THAPABINYECKUX YCTPOUCTB:

- HAcoca C HEPEryJUpPyeMOM U PEryJHpyeMou IOAayel; pPEBEPCUBHOIO
Hacoca C  HEPEryJaupyeMoOW M PETryJupyeMOW  MOAAYEH;THAPOJBUTATEISC
HEPETYJIUPYEMBIM UM PETryJIUPYEMBIM  PaCXOAOM;PEBEPCUBHOTOTUIPOIBUTATENSC
HEPETYJIUPYEMBIM 151 pPEryIUpPyEMbIM PacxoI0M;THIPOAKKYMYJISTOPA;
YETHIPEXJIMHEUHOTOTPEXIO3UIIMOHHOTOHAIIPABIISIONIETO PACHPEACTUTEN C PYYHBIM
YIPaBJICHUEM; IBY X TUHEHHOTO JIBYXTO3ULIMOHHOTO JTPOCCENUPYIOIIETO
pacrpenenuTensic TUAPABINYECKUM YIIPaBJICHUEM ; PETYIUPYEMOTO u
HEPETYJIUPYEMOTO APOCCEIIS; MPENOXPAHUTENBHOTO, IEPEMYCKHOTO U PEAYKIIMOHHOTO
KJIalTaHOB; OOpPaTHOTO M YETHOYHOTO KJIAllaHOB; 0aKoB, (PUIBTPOB U OXJIAXKIAOIINX
WJIM HarpeBaIOIINX TETNIO0OMEHHUKOB.

10 Meroauyeckue PpeKOMEHIAUMH I OOY4YAIOIIUXCH IO OCBOCHUIO
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JUCIHMILIMHBI

Meronuka mpenojaBaHusl AMCHMIUIAHBL «KOMIIOHEHTBI JKHJIKOCTHBIX CHCTEM
BO3YIIHBIX CYJOB» XapaKTEpU3YyETCs COBOKYITHOCTBIO METOJOB, IIPUEMOB U CPEIICTB
oOyueHus, 00eCIeUNBAIONINX peaTn3alUI0 COAECPKAHUS U y4eOHO-BOCIUTATEIbHBIX
Hesned  AMCHUMIUIMHBI, KOTOpas MOXET ObITh IpeAcTaBieHa KaK HEKOTOopas
METOAUYECKasi CUCTEMA, BKIIIOYAIOIIasi METObI, IPUEMBI U cpesicTBa o0ydeHus. Takoil
MOJIXO/J] TO3BOJISET 0O0Jiee KaueCTBEHHO IMOJONTH K BOMPOCY OCBOCHHUS JUCUUILIHHBI
00yYarOINMUCH.

VY4eOHble 3aHATHS HAUMHAIOTCS U 3aKaHYMBAIOTCA IO BPEMEHU B COOTBETCTBUU C
yrBepkAeHHbIM pexkumoMm CIIOI'YI'A B ayauTopusx COIMJIACHO CEMECTPOBBIM
pacnucaHusIM  TEOPETHYECKMX  3aHiATHil. Ha  3aHsATusAX, NpeIyCMOTPEHHBIX
pacnucanueM, o0si3aHbl PUCYTCTBOBAThH BCE 00yYaroLuecs.

Jlexuuu SBISAIOTCA OAHUM M3 BAXKHEHIIMX BHUJOB Y4YEOHBIX 3aHATUH U
COCTaBJISIIOT OCHOBY TEOPETUYECKOW MOJArOTOBKM OOYyYarOUMXCA MO JUCIUILIMHAM.
Jlexupss MMeeT LEeNb0 JaTh CHCTEMAaTHU3UPOBAHHBIE OCHOBBI HAay4HBIX 3HAHUM I10
JUCLMIUIMHE, PACKPBITh COCTOSTHUE U NEPCHEKTUBBI MpOrpecca KOHKPETHOM 00JIacTH
HayKH{, CKOHLEHTpPUpPOBAaTb BHHMMAaHHE Ha HauOoyiee CIOXHBIX U  Y3JIOBBIX
BOIIPOCax.JTa LEIb ONpeleiseT AUNAKTUYECKOE Ha3HAYEHUE JIEKIHH, KOTOpOe
3aKJIFOYAeTCsl B TOM, YTOOBI O3HAKOMUTH OOYYAlOIIMXCS C OCHOBHBIM COJIEP’KaHUEM,
KAaTeropusiMi, MPUHLHUIIAMH M 3aKOHOMEPHOCTAMM HM3y4aeMOM TEMbl M MpeaMera
oOy4eHHs B LEJIOM, €ro IVIABHBIMH WACSIMU U HANpaBJICHUSIMHU pa3BuTHs.IMeHHO Ha
JeKIMH (QOpMHUPYETCS] HAyYHOE MHUPOBO33PEHHE OOYYaroIIerocs, 3aKiaJbIBalOTCS
TEOPETUYECKHE OCHOBBI (DyHIAMEHTAIbHBIX 3HAHUM OyAyILIEro ympaBlCHLA,
CTUMYJIUPYETCSl €r0 aKTHBHAsl MO3HABaTEIbHAs JESITENbHOCTh, PELIAETCS LIENbIA Psif
BOIIPOCOB BOCITUTATENBHOTO XapakTepa.

Kaxnas nexuust no/KHA TPEICTaBIsATh COOOM YCTHOE H3JIOKEHHUE JIEKTOPOM
OCHOBHBIX TEOPETUYECKUX MOJOKEHUIN N3ydaeMON JUCLHUIUIMHBI WU OTAEIBHOU TEMBI
KaK JIOTMYECKM 3aKOHYEHHOE LEJ0€ M HMMETh KOHKPETHYIO LIEJIEBYIO YCTaHOBKY.
Oco0oe MecTo B JEKIMOHHOM Kypce MO AWCHUIIMHE 3aHMMAIOT BBOJHAS MU
3aKIHOYUTENbHAS JICKIUU.

BBognas nekuus J0DKHA JlaBaTh  OOIIYI0  XapakTEpUCTUKY H3ydaeMou
JUCLMIUIMHBI, TOJYEpKUBATh HOBU3HY MpoOJieM, YKa3blBaTb €€ pPOjb M MECTO B
CUCTEME H3y4Y€HHUs JAPYTUX JIUCUHUILUIMH, PACKphIBaTh y4E€OHbIE W BOCIHUTATEIbHBIE
eI UM KPaTKO 3HAKOMUTHh OOYYAIOMIMXCA C COJAEpNKAaHUEM M CTPYKTypou Kypca, a
TaK)Xe ¢ opraHuzaiueid yueOHoU palOoThl M0 HeMy.3aKJIIOUYUTEIbHAs JEKIUS JTODKHA
JaBaTh HAyYHO-TIPAKTUYECKOE OO0O0OIIEHNE HW3YYEHHOW JUCIUIUIMHBI, MOKa3bIBaTh
NEPCHEKTUBbl PA3BUTUS HM3ydyaeMOW O0JAacTH 3HAHWM, HABBIKOB M MPaKTUYECKUX
YMEHHUM.

[TpakTHyeckue 3aHATHSI IPOBOJSATCS B LENSIX BHIPAOOTKH MPAKTUUECKUX YMEHUHN
U TOpUOOpETEeHUS HABBIKOB MPU PELICHUH YIpaBieHYeCKUuX 3aaady. (OCHOBHBIM
COJIep’KaHUEM ITUX 3aHATHUH SIBISIETCA MpakTHUecKas paboTa Kaxa0ro o0yJaromerocs.
Haznauenune npakTUYeCKUX 3aHATUI — 3aKperieHue, YriyOjieHHe U KOMIUIEKCHOE
NPUMEHEHHE Ha MPAKTUKE TEOPETUYECKUX 3HAHWUI, BhIpaOOTKAa yMEHHI U HaBBIKOB
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oOy4JaronMxcsi B pelIeHUU NPAKTUYECKUX 3a7ad. BmecTte ¢ TeM, Ha 3THX 3aHATHSX,
OCYILECTBIISIETCS aKTUBHOE (OPMHPOBAHME M pa3BUTUE HABBIKOB U KayecCTB,
HEOOXOAUMBIX JUIsl MOcienyomen npodeccnoHanbHoil nestenpHocTH.IIpakTnyeckue
3aHATUA MPOBOJATCS MO HarOo0JIee CIOKHBIM BOIIPOCAM JTUCLUIUIMHBI U UMEIOT LENbIO
yIIyOJIEeHHO  H3Y4YUTh €€  COJAEp)KaHWe, [PUBUTH  OOYyYaroIIMMCS  HAaBBbIKU
CaMOCTOSITENIPHOTO MOMCKA M aHanu3a MH(OpMAalUK, YMEHUE JIeJaTh 0OOCHOBaHHbIE
BBIBOJIbI, AapryMEHTUPOBAHO U3Jararb M OTcTauBaTh cBoe MHeHHe.Kaxnoe
MPAKTUYECKOE 3aHATHE 3aKaHYMBAETCS, KaK MPAaBHIIO, KPATKUM IOJIBEICHUEM HUTOTOB,
YKa3aHUsIMH MPENoAaBaTeNsl O MNOCIEAYIOIIEH camMocToATeNnbHOM pabote.Takxke B
KAueCTBE AJIEMEHTA MPAaKTUYECKOM IOArOTOBKH IMPUMEHSETCA Pa300p KOHKPETHOU
CUTYALIHH.

JlaGopaTopHass paboTta TMO3BOJIIET CHOPMUPOBATH y CTYIAEHTAa HAaBBIKH
MIPOBEICHMS CAMOCTOSITENIbHBIX U3MEPEHHUI TE€X BEJIMYUH, C KOTOPHIMU OH CTOJKHETCS
B mpoliecce cBoeil mpodeccrnoHanbHO aesitenbHOCTH. IlocTaHOoBKa paboThl B BHJE
CUTYallMOHHOM 3a7jauu TpeOyeT OT CTYAECHTAa CaMOCTOSTENIbHOCTU IPU COCTABICHUU
aJITOpUTMa 110 IOUCKY U pacyeTy TpeOyeMbIX apaMeTpOB THAPOMEXaHU3MA.

CamocrosiTenbHast  pabota  oOydaromierocss BecbMa MHOrooOpa3Ha H
coxepxkarenbHa. OHa BKIIOYACT CICAYIOIIWE BUIBl 3aHATHI: CaMOCTOSITEJIBHBIN
IOUCK, aHanu3 HMHGOpMamuM M MpopaboTKa y4yeOHOro Mmarepuaia; HOATOTOBKY K
YCTHOMY OIPOCY; BBINOJHEHUE AOMAlIHUX 3aJaHul, IMOJATOTOBKY K KOHTPOJIBHOM
paboTe; BBIMOIHEHHE KypCOBOMPAOOTHI.

[IpomexxyTouHasd arrecTauus MO UTOraM OCBOEHHUS JUCUUIUIMHBI TPOBOJUTCS B
BHJIE 3a4eTa M 3ayera ¢ OUEHKOM B 5 m 6 cemectpax. K MOMEHTy cmaum 3a4eToB
JOJIKHBI OBITh YCIEIIHO MPONACHBI MpeAbIayIne (POPMbI KOHTPOJIA. 3a4ET U 3a4eT C
OLICHKOM MO3BOJIAIOT OLIEHUTh YPOBEHb OCBOEHHS KOMIIETEHLIMA 3a BECh MEPUOJ
W3Y4YEHUS JUCIHUTUIUHBI.
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PaGouas mporpamMMa JAUCIHUIUIAHEL COCTaBIIEHa B COOTBETCTBHH C TpeOOBaHUAMMU
®IOC BO mo cmemumansHOcTH 25.05.05 Okcmuryaramus BO3AYIIHBIX CYNOB H
OpraHu3alys BO3AyIIHOTO JBKEHHA

ITporpaMMa pacCMOTpeHa X YTBEPKJACHa Ha 3aCEIaHMU xapenpsr Ne 24
«ABHAITMOHHOM TEXHUKA ¥ JHATHOCTHUKID) K S » lreHsu 202¢
ropma,ipoTokon Ne _ /0.

PazpaboTunku:

=
K.T.H., JOIEHT Kopones B.A.

(yuenas cmenenv, %eHOQ 36arue, hamunus u UHUYUANL PABPABOMYUKOS)
{

(yueHas cmenenv, yueHoe 36arue, aMunus U UHUYUANL! paspabomyuxos)

3apemyronuii Kadgenpoi No 24 « ABUAITMOHHOM TEX IINAarHOCTHUKI
K.T.H., JOIICHT Y ITerposa T.B.

(yuenas cmeneny, yuerHoe 36aHue, PaMUNUs U UHUYUANL 36e0YI0Ue20 kagedopoi)

IIporpamma coriacoBaHa:

Pyxosogutens OITOII %
K.T.H., JTOIIEHT ) L ITerposa T.B.

£
(yuenas cmenens, yueHoe 36aHue, GaMUIUS U UHUYUANL! PYKOBOOUMENA or1o1)

[IporpaMMa paccCMOTpeHa M COI[acoBaHa HA  3aCCHAaHUU YuebHo-
METONMYECKOT0 COBeTa YHHBepcureTra « 22 » _ owpey/d 2024 roma,
mpoTokos Ne 7
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