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Meronuueckue ykazaHUsT JUIsI CaMOCTOSATEIbHOM paboThl CTYIEHTOB IO
mucuuiuinie «Hacockl u komripeccopsl B HedTerazopom aene» Kysnenos A..W......
Vnesguosck: Yal'V, 2020.

Hacrosimue  meToauyeckue  yKa3aHUsl [peAHA3HAYEHbl Il CTYJEHTOB
OakanaBpoB o HampasieHuto 21.03.01 «HedrerazoBoe neno» Bcex Gpopm oOydeHwus,
n3yvarmux aucuuiuny «Hacocsl u koMmiipeccopsl B HedTerazoBom Jnene». B padote
NpUBEICHBI JIUTEpATypa MO JAUCLUILUIMHE, OCHOBHBIE TEMBI Kypca U BOIPOCHI B paMKax
KaXIOM TEMbl, pEKOMEHJAlMM 0 H3YYEHUI0O TEOPEeTHYECKOro Marepuala,
KOHTPOJIbHBIE BOIIPOCHI AJIsI CAMOKOHTPOJIS.

Lens camocTosiTeNbHOM pPabOThl CTYACHTOB — CHCTEMAaTHYECKOE H3Yy4YEeHUE
JTUCIUIUIMHBI B TEYEHUE CEMECTPA, 3aKpeIieHne 1 yriayOJeHue MoJy4eHHBIX 3HaHUI Ha
JICKIIMOHHBIX U MPAKTUYCCKUX 3aHITHSIX.

Crynentam 3a04uHoi  (opmbl OOyudeHHUsS CIIEAyeT HCIOIb30BaTh JIaHHBIC
METOJIMYECKUE YKa3aHUs IS CAMOCTOSITENIbHOIO M3y4YeHUs MUCUHUIUIMHBL CTyaeHTam
Oo4HOM (GopMbl 00ydeHHS OHM OYIyT TMOJE3HBI MPH TOJITOTOBKE K CEMUHAPCKUM,
NPAKTUYECKUM 3aHITHIM U MOJATOTOBKE K CJjaye dK3aMeHa 10 JaHHOW TUCHUILIMHE.

Kaxxaplii CTyIEHT MaTepralibl CaMOCTOSITEIFHON pabOThI 3aMMMCHIBAET B pab0vyrO
TETpaab C JEKIUsAMU, OQGOpMIECHHE KOTOPOW JOHKHO OTBEYATh CIEAYIOIIUM
TpeOOBaAHUSM:

- Ha TUTYJBHOM JIUCTE€ YyKa3blBa€TCA Ha3BaHUE paszfiena, Kypca, TPYIIIbI,
dbamumms, UMs, OTYECTBO CTYACHTA;

- Kaxpgas paboTra HyMepyeTcs B COOTBETCTBUM C pa3feinamMu ydeOHOU
MPOTPAMMBI, MTUIIETCS JAaTa BHITOJIHEHUS PaOOTHI;

- B pabodyro TeTpajb TOJHOCTHIO 3aMHCHIBACTCS Ha3BaHWE pPAOOTHI, IIENb,
MIPUBOJIUTCS KPATKOE COJEP’KaHNE U3yYEHHOTO MaTepHaa;

- B KOHIIE KaXJOW CaMOCTOATEIHbHON palbOThl TPHUBOJUTCS OCHOBHASs U

JOTIOJTHUTEIbHAS JIUTEPATypa, UCII0JIb30BaHHbBIC IPU U3YYEHUHU MaTepHaa.



1. TEOPETUYECKAS YACTh CAMOCTOSTEJBHOM PABOTBI

CamocrosiTenbHast paboTa CTYIGHTOB COCTOMT U3 IBYX YaCTEM:

- U3y4YEHUE METPOJOTUYECKUX OCHOB TEXHUUYECKUX U3MEPEHUM;

- TOJArOTOBKAa K TMPAaKTHUYECKUM M CEMUHAPCKUM 3aHATHSIM 10 H3YYECHHIO
Ha3HAYEHUs, KIacCU(PUKALUU U OOIIETr0 yCTPOICTBA CPEACTB U3MEPEHUS TEMIIEPATYPHI,
YPOBHS U pacxoja, AAaBICHHS M BUOpALMM, TEXHOJOTMM MNPOBEIACHUS H3MEPEHUH C
NOMOIIBI0 MPUOOPOB,  COBPEMEHHBIX CHCTEM TEJIEMEXaHUKH, AaBTOMATHU3alUUd U
roCy/1IapCTBEHHOM CUCTEMbI MPOMBINIJIEHHBIX TPHUOOPOB U CPEACTB aBTOMATH3AIUH.

st caMocToSTeNnbHOM paboThl peKOMEHA0BaHA OCHOBHAS JIMTEpATypa, a TaKXKe
MOKHO HCIIOJIb30BaTh JIOMOJHUTEIbHBIE HCTOYHUKH, pa3MENIEHHbIe Ha calTax
OCHOBHBIX  00pa3oBaTENbHBIX  YUPEXKJCHHM,  OCYHICCTBISIIONIMX  MOJITOTOBKY
CHEIUANTHUCTOB 7151 He()TEera3oBOM MPOMBIIIIEHHOCTH.

JlutepaTypHble UCTOYHUKH, YKa3aHHbIE B paboyeil mporpamMme Mo AUCIUILIUHE
«Hacockl 1 koMrpeccopbl B He(hTera3oBoM Jese»

OcHoBHASA:

1. Iponos, [Imutpuii @enoposud. Hacochl TEXHUYECKUX CPENICTB CIIYKObI TOPIOYEro: KOHCTPYKLUS U
pabora : yue0. mocobue / Iponos Imutpuii ®enoposuu ; YBBTY. - 2-e uzn., nepepad. u mom. -
Viegaosck, 1987. B sk — 21 3k3.

2. Hacochl TEXHMYECKHX CPEACTB CIIYKOBI Toprodero : yued. mocooue s kypcantoB / A. K. Kpaes [u
ap.] ; YBBTY. - YabesHosck, 2009.

3. lllepba, B. E. Teopus, pacyeT u KOHCTPYHPOBAHHE MOPIIHEBBIX KOMIIPECCOPOB OOBEMHOTO
neicTBus : yuebHoe mocodue ams 6akanaBpuara u maructparypsl / B. E. lllep6a. — 2-e uzn., nomn. —
Mocksa : U3narensctBo FOpaiit, 2019. — 323 ¢. — (bakanaBp u maructp. AkaieMUYecKuil Kype). —
ISBN 978-5-534-09232-5. — Texkcr : anexkrpouHslit // ObC FOpaiir [caiit]. —

URL: https://www.biblio-online.ru/bcode/427490

JAONMOJTHUTEJIbHAaA

1.Mouceenko, [I. /I. DxoHOMHKa NpenpusTHiA (OpraHu3anmii) : KpaTKui Kypce JeKIMH 11 CTYIEHTOB
oOyyaromnuecs Mpo(uiIro: 3KOHOMHUKA MPEANPHUATHS U opranu3auuii, Mmenemkment / J. JI. MouceeHnko.
— Cumpeponons : YHUBEpCUTET 3KOHOMUKH U yrpasienus, 2017. — 153 ¢. — ISBN 2227-8397. —
TexcT : anexTpoHHBIH // DnekTpoHHo-6ubmuoTeunas cuctema [IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/83946.html

2.Komnocoga, O. I'. Opranuzarysi, HOpMUPOBAHHE U OILIaTa TPyJa B HEPTETa30BOM KOMILIEKCE :
yueOHHK U npakTukyM ais By3oB / O. I'. KonocoBa. — Mocksa : U3natensctBo FOpaiit, 2019. — 470


https://www.biblio-online.ru/bcode/427490
http://www.iprbookshop.ru/83946.html

c. — (YuuBepcuretsl Poccun). — ISBN 978-5-534-10639-8. — Tekcr : anexkrponustii // DbC KOpaiit
[caiiT]. — URL.: https://www.biblio-online.ru/bcode/430972

3.JIspxuna H.B., YrpaBnenue 3arparamu npennpustis : yueonoe nocodue / H.B. JIbpkuna, P.M.
Vxanosa - Kazans : Usmatenscreo KHUTY, 2017. - 152 ¢. - ISBN 978-5-7882-2291-2 - Tekcr :
anextponHslii / DbC "Koncynbrant crygenta" : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785788222912.html

4. Kparomiknna, M. B. DxoHOMHKa 1 ynpaBieHne He(Tera3oBbIM MPOU3BOACTBOM : ydeOHOE mocooue /
M. B. Kparomkuna. — Crasporniois : CeBepo-KaBkasckuii dhenepanpubiii yausepcurer, 2014, — 156
c. — ISBN 2227-8397. — Texkcr : anekTpoHHEbI // DnekTporHo-0nbaroTeunas cuctema IPR BOOKS
: [caiiT]. — URL.: http://www.iprbookshop.ru/63154.html

y4eOHO-MeToauYecKas :
1.HedrenpoaykTsl [D1eKTpOHHBIN pecypc] : yaeOHo-crpaBouHOe nmocooue. Y. 2 : OcHoBHBIE
xapakTepucTukd. Metoapl orieHkr kadectBa / A. . Kysuenos [u ap.]; Yal'V, UODBT. - DnextpoH.
TekcToBbie naH. (1 daitn : 3,08 MO). - ViupsHOBCK : Ynl'VY, 2018. - Pexum gocrymna:
http://lib.ulsu.ru/MegaPro/Download/MObject/1222/Kuznecov2018-2.pdf
2.HedrenpoayKkThl [ JIEKTpOHHBIN pecypc] : yaeOHo-cipaBouHoe mocobue. Y. 1 : Knaccuduxarnus,
HOMEHKJIaTypa, HOpMaTUBHEIE TpeOoBaHus K kauecTBy / A. U. Ky3nenos [u ap.]; Yal'Y, UODBT. -
OnekTpoH. TekcToBbIie naH. (1 ¢aitn : 3,16 MB). - YaesroBck : Yal'Y, 2018. - Pexum nocryna:
http:/lib.ulsu.ru/MegaPro/Download/MObject/1221/Kuznecov2018-1.pdf

3. MeToandeckue yka3zaHus ISl TPOBEACHHS MPAKTUYECKUX 3aHATHN 10 JUCIUIUIMHE « DKOHOMHKA U

opranu3zarus npousBoactay / coctaBurenu C. B. bouapos, C. A. Bacenun, M. B. Kopsrun. —
Hwxnuii HoBropoa : Huxeropoickuii rocy1apcTBEHHBINA apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCHUTET,
OBbC ACB, 2010. — 54 ¢. — ISBN 2227-8397. — TeKcT : 37eKTpOHHBIN // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiir]. — URL.: http://www.iprbookshop.ru/16016.html

DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI :

1.1. IPRboOKS : anekTpoHHO-0MOIMOTEYHAS CUCTEMA : CalT / rpyImina KoMmmanuii A [Tu Ap Meaua. -
Caparos, [2020]. — URL. http://www.iprbookshop.ru. — Pexxum gocTyma: 1uis 3aperucTpup.
10JIb30BaTEIIECH. - TEKCT : AIEKTPOHHBIN.

1.2. FOPAMT : snextpoHHO-6uGIMoTeHas cucteMa : caitt / OO0 DJIEKTPOHHOE H3/1aTeIbCTBO
FOPAUT. — Mocksaa, [2020]. - URL: https://www.biblio-online.ru. — Pexum poctyma: mus
3aperucTpup. nojib3oBaresel. - TeKCT : 3eKTPOHHBIM.

1.3. KoHCyJbTaHT CTydeHTa : DJIEKTpPOHHO-OMOiMoTeuHass cuctrema : cait / OOO
[Monurexpecype. — Mocksa, [2020]. — URL: http://www.studentlibrary.ru/catalogue/switch_kit/x2019-
128.html. — Pexxum nocryma: st 3aperucTpup. noib3oBateneil. — TeKCT : 3JIeKTPOHHBIH.

1.4. Jlanb : syeKTpoHHO-OMOMMoTeyHas cucrema : cadt / OOO DOBC Jlawb. — CaHkT-
[MerepOypr, [2020]. — URL:  https://e.lanbook.com. — Pexum pgoctyma: s 3aperucTpup.
[I0J1b30BaTeNeH. — TEKCT : DJEKTPOHHBIN.

1.5. Znanium.com : snekTpoHHO-OMOMMOTeUHast cuctema : caiit / OOO 3Hanuym. - Mocksa,
[2020]. - URL: http://znanium.com. — Pexxum mocTtyna : Juisi 3aperucTpHp. NojIb3oBaTenei. - TeKcr :

JJIEKTPOHHBIN.
1.6. Clinical Collection : xosiekuus IS MEIUIIMHCKAX YHHUBEPCHUTETOB, KJIMHUK,
MEJIMLIUHCKUX oubnnoTex Il EBSCOhost : [moprau]. — URL:

http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
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218513e0876a%40sessionmgr4008. — Pexxum moctyma : i aBTOpH3. MoJib3oBaTeneit. — Tekcr :
JJIEKTPOHHBIH.

2. KouncyabTantIlimoc [DnekrpoHHBIN pecypc]: cmpaBouHas mpaBoBas cuctema. /OO0
«KoncynpranT [lmtoc» - OnextpoH. naH. - Mocksa : Koncynerantllimtoc, [2020].

3. ba3bl JaHHBIX NEePUOIUYECKUX U3TAHUIA:

3.1. ba3a JaHHBIX NepHOANYECKHX M3JaHUil : snexTpoHHbIe *)ypHaiel / OO0 MBUC. -
Mocksa, [2020]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum noctyma : ajisi aBTOPH3.
10J1b30BaTeNeH. — TEKCT : AJEKTPOHHBIM.

3.2. eLIBRARY.RU: mnayunas osnektpoHHass OubOnmorexka : caidlt / OOO Hayunas
DOnekrponnas bubnmoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pesxxum goctyma : st
aBTOPH3. NIOJIb30BaTENEH. — TEKCT : AIEKTPOHHBIN

3.3. «Grebennikon» : snextponnas oubmmorexka / UJI I'pebennukoB. — Mocksa, [2020]. —
URL.: https://id2.action-media.ru/Personal/Products. — Pexxum nocTyma : 1yt aBTOPHU3. TOJIb30BATEIICH.
— TeKCT : ANEeKTPOHHBIN.

4. HauuonanbHasi 3J1eKTPOHHAsA OUOJMOTeKa : dJeKTpoHHas Oubnmoreka : denepaibHas
rocynapcTBeHHast UH(pOpMaIMoHHas cuctema : caiiT / MunucrepctBo KyasTypsl PO ; PI'b. — Mocksa,

[2020]. — URL: https://u36.pd. — Peskum moctyma : i moap30BaTeield HaydHOH OnOmnoTekn. — TekeT
: DJIEKTPOHHBI.

5. SMART Imagebase I EBSCOhost : [mopran]. - URL:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum jgoctyma : Ui aBTOPH3.

noJsib3oBareneil. — M3o0pakeHue : 3JeKTpOHHBIE.

6. @enepanbHble HHGOPMALMOHHO-00pPa30BaTeIbHbIEC MOPTAJIbI:

6.1. EnuHoe oKHO jgocTtyma K 00pa3oBaTelbHBIM pecypcam : (enepanpHbIA mopTam /
yupemutens GI'AOY JII1O LIPT'OIT u UT. — URL.: http://window.edu.ru/. — TekcT : 3IeKTPOHHBIH.

6.2. Poccuiickoe oopa3oBanue : penepanpubiii mopran / yapeautens PI'AOY AI10 LIPTOIT
u UT. — URL: http://www.edu.ru. — TeKCT : 3JIeKTPOHHBIH.

7. O6pa3oBarenbHble pecypebl Yal'y:

7.1. Dnexrponnas 6udauorexka Yal'y : moxyns ABUC Mera-ITPO / OO0 «/lata Dxcrpeccy.
— URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexkum gocTyma : Ui [OJIb30BATElICH HaydHOM
OnbMoTeKH. — TEKCT : DIIEKTPOHHBIH.

7.2. O6pazoBareabnblii mopraa Yal'y. — URL: http://edu.ulsu.ru. — Pexwum moctyma : st
3aperucTp. noJjib3oBaresend. — TeKCT : ANEKTPOHHBIN.

2. NIPAKTUYECKAS YACTh CAMOCTOSTEJBbHOU PABOTHI

®opma
Buna camocrosiTesibHOM padoThI KOHTPOJIS
(npopabomxa yuebH020 Mamepuand, Obnem (nposepka
LA G009 P (I 0 L peutenue 3a0ad, peghepam, 00K1ao, B peuierus
KOHMPOJIbHASL paboma, n0020MmosKa K Rl 3a0auy,
coaye 3ayema, IK3ameHa u op.) pepepama
uop.)
1. Beenenne e IIpopaboTka y4eOHOr0 MaTepHaa ¢ 8 YCTHBIN
mucuumuHy. O0mue UCIIO0JIb30BAHUEM PECYPCOB YueOHO-
CBEJICHUS O Hacocax METOJUYECKOTO U HH(HOPMAITHOHHOTO 01IpoC,
o0ecrieueHHs AUCIUILINHBL;
IoaroToBKa K caade dK3aMeHa 9K3aMCH
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2. Knaccupuramus e [IpopaboTka yueGHOTO MaTepuana ¢ 12 YCTHBIH
JIONACTHBIX HACOCOB. UCTIOJIb30BAHUEM PECYPCOB YUeOHO-
[Mpusiun nqeicTBust 1 METOJMYECKOr0 U HH(POPMAITUHOHHOTO ompoc,
YCTPOMCTBO obecreyeHns JUCIUTUINHBL,
LIEHTPOOEKHOIO Hacoca | o [loATOTOBKA K Caade IK3aMeHa IK3aMCH
(IBH).

3. VYpaBuenue Diinepa i | e IIpopaboTka yd4eOHOro MaTrepHana c 10 YCTHBIN
TEOPETUYECKOTO UCTIOJIb30BAaHUEM PECYPCOB YUEOHO-
Hanopa LIbH METOJMUYECKOTO U HH(OOPMAITHOHHOTO 011poc,

obecreyeHust TUCIUIUINHBI;

e TloaroToBKa K cjia4e 9K3aMeHa HK3AMCH

4 OcHoBHEBIE | @ [IpopaboTka y4eOHOTO MaTrepHaa ¢ 6 YCTHBIH

TEXHUYECKHUE UCTIOJIb30BaHUEM PECYPCOB YUEOHO-

nokasarenu [[BH. METOINYECKOTO U MH(POPMALTMOHHOTO O1poc,
oOecreUYeHHS JUCIUTUINHEI

e TloAroToBKa K Ciaue SK3aMeHa SK3aMCH
5.Pabora HacocoB Ha e [IpopaboTka yueOHOTO MaTepuaia ¢ 6 YCTHBIN
TPYOOIPOBOIHYIO CETh. WCTIOJIb30BAHNEM PECYPCOB YUEOHO-

METOANYECKOT0 U UH()OPMALIMOHHOTO OIpoc,

oOecrieyeHnst TUCIUILINHEL,

e [loxroToBka K caave sK3amMeHa IK3aMCH
6.Knaccuuxauus,npunn | e [IpopaboTka yueOHOro MaTepuaa ¢ 6 YCTHBIH
HII IEHCTBUSA U 0o011Iee HCITO0JIh30BaHUEM PECYPCOB yueOHO-

YCTPONCTBO 0OBEMHBIX METOANYECKOr0 U HH(POPMALIMOHHOTO ompoc,
HACOCOB o0ecrieueHns AUCIUIIINHBL; N
e [loxroToBka K caave sK3aMeHa
7.Knaccupuxauus,npunn | e [IpopaboTka yueOHOro MaTepuaa ¢ 6 YCTHBIH

HII IEHCTBUA U 0o0111ee HCIT0JIb30BaHUEM PECYPCOB yueOHO-
YCTPOICTBO METOJMUYECKOr0 U MH()OPMAILIHOHHOTIO 011poc,
KOMIIPECCOPOB. o0ecrieueHns AUCIUIIINHBL; S

o HO,Z[FOTOBK& K caadue 5K3aMEHa

Bomnpocsl k 3K3amMeHy

BoOoo~Nooa~wNE

11. PaGoTa HacocoB Ha TPyOOIIPOBOIHYIO CETb.
12. PerynupoBanue pexxumoB padotsl. Kapurarms B LIBH.

13. MaPI/ICTpaHLHLIC OCHOBHBIC W HOAMNOPHBIC HACOCHI, IPUMCHIACMBIC U1 TPAHCIIOPTA He(I)TI/I n

Knaccuduxanus rupaBaIndecKux MallluH MO MPUHLMITY NPEBPAILEHUs SHEPrUH,
Knaccuduxanus rupaBIndecKux MallvuH 10 IPUHIMITY ASHCTBUSA,
Knaccuduxanus rupaBaIndecKux MalivuH 10 BUIY NepEeKaunBaeMON KUIKOCTH.
OG11ee ycTpoiCTBO HACOCOB

OcCHOBHBIE TEXHUYECKHUE ITAPAMETPBI HACOCOB.
Knaccuduxarus 10nacTHbIX HACOCOB.
[Tpunnun geficTBUs U yCTpOUCTBO LeHTpoOexxHoro Hacoca (LIBH).
TeopeTnueckue npakTuueckue xapakrepuctuku LIBH
KoadduimeHT ObICTPOXOTHOCTH.

0. BausHue pusnveckux cBOMCTB KUAKOCTH Ha XapakTepuctuku LIBH.




14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

HeTernpoIyKToB.

Knaccugukamust 00beMHBIX HACOCOB.

[TopiiHeBbIe HACOCHI, YCTPOMCTBO U IIPUHIUIL IEUCTBUS.

ITopava u MHIUMKATOPHASA JUMarpaMMa IOPLIHEBOIO HACOCA.

PoropHbie 1 pOTOPHO-TIOPIIHEBBIE HACOCHI YCTPOUCTBO M IPUHUMUII ICUCTBUSL. .
[InacTuHyYaThle, HECTEPEHHbIE U BUHTOBBIE HACOCHI YCTPONUCTBO U MPUHIIMII JEHCTBUSL. .
Lentpobexubie kommpeccops! (LIBK), knaccudukarus.
[Tpuanumn pevicrsus LIBK,

Koncrpyxums LIBK

Texunueckue napamerpsl LIBK

Xapakrepuctuka [{BK.
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