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AHHOTALIUA
paboueii mporpaMmmbl y4eOHOM JUCHUIIINHbI
b1.0.31 Hacochbl M HacOCHBIE CTAHIIUH
JJIS1 MOATOTOBKH 0akanaBpa no HanpasiaeHuro 35.03.11 I'mapomesmopanus,
npo¢puisb IlpoekTupoBaHue U CTPOUTEIHCTBO TMAPOMETMOPATHBHBIX CHCTEM

Henab ocBoennst aucuumuIMHbl: O3HAKOMUTH Oyayllero OakajgaBpa C TaKUM
MOHSATHEM KaK HAacoC, yJeJsisd OCHOBHOE€ BHUMAHHME HM3YUYEHUIO KOHCTPYKUHU H
XapaKTEPUCTUK HOBEWIINX TUIIOB HACOCOB M HACOCHBIX YCTaHOBOK IIPUMEHSIEMBIE B
CUCTEeMaxX BOJOCHA0XEHHUS M BOJIOOTBEACHHS, a TaKkKe TEOpUU HUX paboThl U
TUAPABIMYECKUX MPOLECCOB IEpeladyd DSHEPruM B arperare, OINPEACICHUI0 HX
napaMmeTpoB, HEOOXOJIUMBIX MPU MPOEKTUPOBAHMU HACOCHBIX CTAHIMI; CIOCOOOB
BbIOOpa, YCJIOBHUI MPUMEHEHHUS HACOCOB; JOCTOMHCTB W HEJOCTATKOB, U BOMPOCOB
DKCILTyaTalHH.

MecTo TMCHUNJIMHBI B y4e0HOM IIaHe: JUCIMIUIMHA BKJIIOYEHA B YacTh,
dbopMupyemMyro ydaCTHUKaMU OOpa30BaTeIbHBIX OTHOIIEHWM y4eOHOro IIaHa I10
HaIlpaBJIEHUIO TTOJATOTOBKH CTPOUTEIBCTBO, 6 ceMecTp

TpeboBanusi K pe3yjJbTaTaM OCBOEHHMSl JMCHUIJIMHBI: B pe3yJbTare
OCBOCHUS TUCHMIUTHHBI PopmupyroTcst komneteHuu YK-1 (MHIuKaTOp TOCTHKEHUS
komnereniiun YK-1.4) I1Koc-3 (unaukatop moctimkenus kommereHiuu IKoc-3.1;
IIKoc-3.4; I1Koc-3.5); [IKoc-4 (uanukatop moctwkenus: komrnetreHuu [MKoc-4 .1;
IMKoc-4.3; [1Koc-4.5)

Kpatkoe coaep:kaHue JIMCHUIJIMHBI: KilacCUPUKAMSI W KOHCTPYKIIUS
HacocoB. OO6nacte nmpuMeHeHHs. CXeMbl THAPOY3JIO0B HACOCHBIX CTAaHIIMH CHCTEM
CEIBCKOXO3IMCTBEHHOTO BOJOCHAOKEHMS. [ MapoMexaHWYecKoe U SHEPreTHUYECKOe
000py/I0BaHNE HACOCHBIX CTAaHIMK 1 W 2 MOAbEeMOB. 37aHWS HACOCHBIX CTAHITHM.
Bomo3zabopHbie  COOpPY)KEHHSI ~ HACOCHBIX  CTaHITUI. BHyTpucTaHIIMOHHBIE
KOMMYHUKAIIMM HaCOCHBIX CcTaHIMi. HamopHbie TpyOOIPOBOIbI HACOCHBIX CTAHIIUM.
Kanamu3annoHHble  HACOCHbIE  CTaHUMU. BOJHODHEpreTHdeckue, TEXHUKO-
DKOHOMHUYECKME pacyeTbl W  YACJIbHBIC IIOKAa3aTeId HACOCHBIX  CTaHIUU.
DKCIuTyaTaius Tupoy3JI0B HACOCHBIX CTAHIIUM.

OO0masi Tpy10eMKOCTh TUCIHUIJIMHBI 6 324. ex., 216 Jac.

IIpoMeKyTOYHBIH KOHTPOJIb: — DK3aMEH, 3a4€eT ¢ oleHkou, PI'P



1. Ileab ocBOeHHUS JUCHUILIMHBbI

Ilenu OcBOGHUS MUCIUTIIMHBI HacoCkl M HACOCHBIE CTAHITUH SIBIISETCS

- O3HaKOMJIeHHE OyAylmuXx OakajiaBpOB C MAaIllMHHBIM BOJIOMOABEMOM €ro
3HAUYEHWEM MW POJIBI0 B TMPAKTUKE OPOIIEHUS MW  OCYIICHUS  3EMeEllb,
CEIbCKOXO3MCTBEHHOTO BOJOCHA0XEHUS HW B IEJIOM B BOJOXO3SHCTBEHHOM
CTPOUTENBCTBE;

- (opMHUpOBaHHE Yy CTYJIECHTOB KOMILJIEKCAa OCHOBHBIX CBEICHHMH, 0a30BBIX
MOHATHH, 3HAHWW W HABBIKOB B OOJACTH TIPOSKTHPOBAHUS, PAIlMOHAIBHOTO
UCIIOJIb30BaHMS, DKCILTyaTallii, MOHUTOPHWHTA, PEKOHCTPYKIIMHM W BOCCTAaHOBJICHUS
HACOCHBIX YCTaHOBOK;

- pa3BUTHE Y CTYACHTOB MNPOPECCUOHANBHBIX KOMIETEHIIUN, IIHPOKOTO
HAyYHOTO KPYro3opa, TBOPYECKOTO IOJXO0Ja, U YMEHHUW HCIIOJIb30BaTh HOBCHINIHE
JTOCTH)KCHUS TEXHHUYECKOTO TPOTpecca, B MPOIECCe CBOSH TPYAOBOM EATEIHHOCTH.

B pesynbraTe M3ydeHHs AMCHMIUIMHBI OymyIvii OakajgaBp JOJIKEH OBIThH
MOJICOTOBJICH K MPAKTUYSCKOW peallu3alliy MOJIYYCHHBIX 3HAHUN, UCTIOJIB30BAaHUIO UX
pH POEKTHPOBAHUH, CTPOUTEILCTRE, OKCILTyaTallHH, MOHHUTOPHUHTE,
PEKOHCTPYKIIMHM M BOCCTAHOBJICHUU HACOCHBIX YCTAHOBOK C MMPUMEHECHUEM HOBEHIIIMX
TEXHOJIOTUH U OBITh CHOCOOHBIM K CAMOOOYUYEHHIO.

2. MecTO TMCHUILIMHBI B Y4e€0HOM Mpolecce

Jucnurraa Hacockl 1 HACOCHBIE CTAHIIMK BKIIFOYEHA B YacTh, (POPMHUPYEMYIO
ydqacTHUKamMu oOpazoBatenbHbIX oTHomeHudn ®I'OC BO. B mucrunmune Hacocwr u
HAcoCHbIE cTaHluU peanu3oBanbl TpeboBanus ®I'OC BO, OIIOII BO u YueGHoro
miaHa 1o  HampaBiaeHuto  35.03.11 T'mapomenuopauusi,  HampaBJICHHOCTb
[IpoekTupoBaHUE U CTPOUTEIIHCTBO TUIPOMETIUOPATUBHBIX CUCTEM.

[IpeamecTByromuMu Kypcamu, Ha KOTOPBIX HEMOCPEICTBEHHO OazupyeTcs
nucuuiimHa Hacockl U HACOCHBIE CTaHILMH, SIBISIIOTCS CJCAYIONIWME TUCIUILIAHDI:
«Matematukay, «®dusnkay, «Mexanuka», «HxkenepHas rpaduka», « uapaBiuka.
KpomMe »53TOro cCrymeHT [JOMKEH  yMETh  IMOJIb30BAaThCA  KOMIBIOTEPHOU
BBIYMCIUTEIRHON W TpadomoCcTpOMTENbHOW  TEXHHKOH,  3HaTh  COCTaB
KOHCTPYKTOPCKOM JOKYMEHTAIIUM B MOJIHOM COOTBETCTBUU ¢ TpeOoBanusmu ECK/I.

OCOOCHHOCTBIO  TUCHHIUIMHBI ~ SBISICTCS  TOJy4aTb W oOpaOaThIBaTh
nHQOpMaNMI0 W3 Pa3IMYHBIX HCTOYHUKOB, HCIIONB3YS Pa3jIddHbIC CPEACTBA M
METO/Ibl, HHTEPIIPETUPOBATH MOJTYUYCHHBIE TAaHHBIC JJI1 (DOPMUPOBAHUS CYXJACHUM T10
mpoeCCHOHATLHBIM ¥ CONMAIBHBIM  MMpolOJieMaM, a TaKKe CTPEMHUThCS
COOTBETCTBOBATh YCTAHOBJICHHBIM CTaHJAapTaM WJIM IPEBOCXOIUTH UX.

Pabouas mporpamma naucuumuinabl Hacockl W HAacOCHBIE CTaHUMM — JJIs
VHBAJIUJ0B M JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSl pa3padaThIBaeTCs
WHIMBUIYaJbHO C  YY4€TOM OCOOEHHOCTEH  MCUXO(U3UUYECKOTO  Pa3BUTHA,
WHIMBUYaJbHBIX BO3MOKHOCTEN U COCTOSIHUSA 37I0POBBS TAKUX O0YUaAIOIIHXCSI.



3. IlepeyeHb IVIAHMPYEMBIX Pe3yJIbTATOB 00YUYCHHH 0 AUCHHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH pPe3yJIbTATaAMH OCBOCHHMS 00pa30BaTe/IbHOM
NPOrpaMmbl

N3yuyenue naHHOW y4yeOHOW AMCIMIUIMHBI HANpaBiIe€HO Ha (HOPMHUPOBAHHE Y
oOy4aromuxcs KOMIETEHIIMM, MPeACTaBICHHbIX B Tabnwuie 1.

4. CTpyKTYpa " cofepKaHUEe TUCIUTIIUHBI
4.1 PacnipeaesieHue TPyA0EMKOCTH JUCHUILUIUHBI 110 BUIAM PadoT
o ceMecTpam

OO6mass TpyA0EMKOCTh IUCIUIUIMHBI COCTaBsieT 6 3adeTHhIX enuuul] (216
4acoB), UX paclipejielieHue Mo Bugam padoT NpeCcTaBiIeHO B TadauIe 2.



TpeOoBaHus K pe3yJbTaTaM OCBOCHHUS YUeOHOM AMCHUIIHHBI

Tabnura 1

Koa u conepxanne

B pesynbrate n3ydeHus yaeOHON AUCIUILIMHBI 00YYaIONIHeCs TOJDKHBI:

pacueTHOe 000CHOBaHUE
IIPOEKTHBIX PELIEHUN
3IaHUU U COOPYKEHUHN

Br160p ncxoaHoi
UHpOpMaLIUU U
HOPMaTUBHO-TEXHUYECKUX
JIOKYMEHTOB JIJIs

JIOKYMEHTHI,
peraaMeHTHPYOIINE
IIPOEKTUPOBAHHE
HACOCHBIX CTaHIIMH

rIaBCHCTBYIONIUC
HOPMATHUBEI 11O
MMPOCKTUPOBAHUTIO
HACOCHBIX CTaHIUMN

Kon Conepxxanue
Ne . WHJMKATOpa JOCTHXKEHUS
KOMIIETe | KOMIIETeHIUH (MiIH e€
n/n KOMITCTCHITHH 3HATh yMETh BJIAJIETh
HIIAU YacTH) ..
(n1n e€ yacTn)
1. VK-1 Criocoben ocymectBisith | YK-1.4 0COOEHHOCTH WCIIOJIb30BATh UCXO/IHYIO |HaBBIKAMU 00paOOTKH
MTOUCK, KPUTHYECKUHT BrIsiBIIeHNE CHCTEMHBIX (GYHKIIMOHUPOBAHUS UHPOPMALIUIO IS uHpOpMaIny,
aHaJIU3 U CUHTE3 CBS3€M M OTHOIIEHUI MEJy | CUCTEM BOJOINOAAYU IPU | OTIpeAETICHUS TUIIA MO3BOJISIIOIIEH
nH(pOpMalLUY, IPUMEHATh | U3Yy4aeMbIMU SIBICHUSIMH, |paboTe HACOCHBIX HaCOCHOM CTaHIINU npodeccuoHalIbHO
CUCTEMHBIN MOJIXOA UIsl | IpOLECCaMM U/UIN CTaHIIMH 00palboTaTh UCXOHBIE
pELIEeHUs TOCTABJIEHHBIX | 0ObEKTaMM Ha OCHOBE TaHHBIE
3a7a4 MIPUHATOMN NapaUrMbl
2 [MKoc-3 | CrocoOHoCTh BhITIONHATE | [TK0C-3.1 HEO0OXOUMYIO WCIIOJIh30BaTh Pa3INYHBIC | HABBIKAMU PaOOTHI C
paboTHI 1Mo Br16op ucxonnoit UHPOPMALIUIO IS HOPMATHUBHBIEC IOKYMEHTHI | pa3 THYHBIMHU
MPOEKTUPOBAHMIO 3IaHUH | HHPOPMAIIUH TS IPOEKTHPOBAHUS TUTSL OTIPE/ICTICHUS HOPMAaTHUBHBIMHU
U COOPYKEHUI MPOEKTUPOBAHMS 3/IAHHSI U | HACOCHBIX CTaHIIUH MCXOMHOW MHPOPMAIIMK | TOKyMEHTaMHU
COOPY)KEHHUS
[TKoc-3.4 pa3IUYHbIC THIBI 3IaHUA | BRLIOUpATh TUI HACOCHOW | HaBBIKaMH Moabopa
Br16op BapuanTa HACOCHBIX CTaHIMH U CTaHIIMH B COOTBETCTBUM | THIIAa HACOCHOW CTaHIIMU
KOHCTPYKTUBHOTO JOTIOTHUTEIbHBIX C UCXO/IHBIMU JJaHHBIMH | TIO TEXHUYECKOMY
pelIeHus 31aHus U COOPYKEHH 3aJIJaHUI0
COOPY>KECHHUS B
COOTBETCTBUHU C
TEXHUYECKUM 3aJJaHHEM
I1IKoc-3.5 0COOEHHOCTH OIIpeIeTIsATh METOJIaMH OTIPEICIICHUS
Haznauenue oCHOBHBIX KOHCTPYKIUH 3JaHU U | HEOOXOAMMBbIE TapaMeTphl | HEOOXO0AUMBIX
napaMeTpoB COOPY)KEHHI HACOCHBIX | CTPOUTEIBLHOM napaMeTpoB
CTPOUTENBHOM CTaHIIMHA KOHCTPYKIUU 3JaHUS CTPOUTENBHBIX
KOHCTPYKIUH 3JaHUS U HACOCHOM CTaHLIUU KOHCTPYKIUH 31aHUS
COOPYKECHHUS HACOCHOW CTaHLIUU
3 |[IKoc-4 |CnocoGHocTh npoBoauth | [IKoc-4.1 HOPMAaTHUBHO-TEXHUUYECKUE | HAXOIUTH U OTNIPENESATh | HaBBIKAMU BHIOOPA

HEOOXOIMMBIX
HOPMaTHBHO-
TEXHUYECKUX
JTOKYMEHTOB




BBIIIOJIHEHUS PaCYETHOTO
000CHOBaHMSA U TEXHUKO-
SKOHOMHUYECKON OLICHKH
IIPOEKTHBIX pELICHUN
3IaHUM U COOPYKEHUHN

[MKoc-4.3

Br16op meToauku
pacdeTHOTO 00O0CHOBAHUS
IPOEKTHOTO PeIIeHUs
KOHCTPYKIIMU 37[aHUS U
COOPYKEHHS

pa3IMYHbIE METOUKA
000CHOBaHMUSI TPOEKTHBIX
peueHui npu
POEKTUPOBAHUU
HAaCOCHBIX CTaHIINI

HCIIOJIb30BATh Pa3JINYHbIC
METOJIUKH JISI
000CHOBaHMS
TEXHUYECKUX PEIICHUN

HaBBIKaMU OTIPEACTICHUS
HEOOXO0IMMOM METOIUKHU
W QJIropuT™Ma
000CHOBaHMUS
MIPOEKTHOTO PEIICHUS

[TKoc-4.5
Koncrpynposanue u
rpaduueckoe oopmiieHue
MPOEKTHON JOKYMEHTAIINU
Ha KOHCTPYKIUH 3JaHUI 1
COOPYKEHHHU

HOPMATHBHBIC JJOKYMEHTHI
CIIJAC no odopmiieHuro
IIPOEKTHOMN
JOKYMEHTAIUU Ha
HACOCHBIE CTaHLIUU

0(GOPMIISTH IPOEKTHYIO
JOKYMEHTAIUIO B
COOTBETCTBHH C
HOpMaTuBaMH

HaBbIKaMU 0(QOpPMIIEHUS
MPOEKTHOMN
JOKYMEHTalluu




Tabnua 2

PacnpenesieHue TpyA0EMKOCTH JMCHUILIMHBI 110 BUAAM padoT

Tpynoémkocts
Bun yuyeOHo# padoThI aac ceMecTp | cemecTp
) Ne5 Ne6
OO0masi TpyA0€MKOCTb JUCITUTUIMHBI 10 216 144 79
y4eOHOMY TUIaHy
1. KonTakTHas padora: 85,75 48,35 26,2
AyauTopHasi padora: 85,75 48,35 26,2
8 MOM Hucue:
qexyuu (J1) 32 16 16
npakmuyeckue 3ansmus (113) 48 32 16
KOHCYIbmayuu nepeo dK3aMeHOM 5 0 5
KOHMAKmMHuas paboma Ha nPomMedcymouHoM
xonmpone (KPA) 0,75 0,35 0.4
2. CamocTosiTesannasi paéora (CPC) 105,65 92,65 13
PI'P 20 0 20
camocmosmenvHoe uzyieHue pazoenos,
CamMono02omoska (npopabomra u no8mopeHue
JIEKYUOHHO20 MAMepuana u Mamepuana y4eOHuKos u 85,65 72,65 13
VUEOHBIX NOCOOULL, NOO2OMOBKA K 1AOOPAMOPHBIM U
NPAKMUYecKUM 3aHAMUIM. )
Iloozomoexa k coaue 24,6 0 24,6
Bun xoHTpOIS: 3a4eT ¢
OTCHKO AK3aMEH,
PLP PI'P
4.2 Conep:kaHue IMCUUNIMHBI
Tabmuna 3
TemaTnueckuil mIaH y4e0HOM JUCHUNIUHBI
HanmeHoBaHMe pa3/iesioB U TeM Beero AyautopHasi padora BueayauTopuasi
AUCHUILIUH (YKPYTHEHO) JI | 3 | JIP ‘ IHKP pabora CP
6-011 cemecmp
1. Beeaenne, o01ue cBeJeHHsI 0 HACOCAX, 2 2
HACOCHBIX YCTAHOBKAX M  HACOCHBIX
CTAHIIUSIX.
Tema 1.1. Kpatkuil ucropudyeckuir 00630p
Pa3BUTHUS MAIIMHHOTO BOJOTIOIHEMA.
Tema 1.2. TloHATHSA: «HACOC», «HACOCHBIM
arperar», «HaCOCHasl yCTaHOBKa», «HACOCHAS
CTAHIIHS.
Tema 1.3. Knaccudukanuss HAcCOCOB H
BOJIOTIOABEMHBIX MAIIMH 10  Pa3IUYHBIM
MpU3HAKaM.
Tema 1.4. CxeMbl HACOCHBIX YCTAaHOBOK
2. JlomacTHbIE HACOCHI 16 2 4 10




HaumenoBaHue pa3esioB U TeM
AUCHUILINH (YKPYIHEHO)

Bcero

AyautopHasi padora

JI

113

JIP

IHKP

BueayauropHas
padora CP

Tema.2.1. Knaccudukarnus  TOTacTHBIX
HACOCOB, KOHCTPYKIIHS 1 KX MapKHPOBKA.
Tema 2.2. [TpuHIMN JNENCTBUSA
EHTPOOEKHOTO HACOCA, ITIAHBI CKOPOCTEH Ha
BXOJI€ U BBIX0JI€ pabouero KoJjeca.

Tema 2.3. KpaTkas TeopHsi 0CEBOr0 Hacoca.
Tema 2.4. XapakTepUCTHKH JIOIACTHBIX
HACOCOB.

Tema 2.5. Teopuss mnomoOus JOMACTHBIX
HACOCOB.

Tema 2.6. KaBurtanus B JIONACTHBIX HACOCAX.

3. [pyrue THIIBI HaCOCOB "
BOJAONOIbeMHHKOB

Tema 3.1. Knaccudukanusi, OPHUHIINII
NeUCTBUS,  KOHCTpYKUIMS M 00JacTh
MIPUMEHEHMS] Pa3JIMYHBIX TUTIOB HACOCOB..

4. T'uapoy3ibl CTANHOHAPHBIX HACOCHBIX
CTAHI U

Tema 4.1 Knaccuduxanuss TruapoysiioB
HaCOCHBIX CTaHIIUM.

Tema 4.2. CxeMbl THUAPOY3JIOB HACOCHBIX
CTaHIIAH.

5 I'mapomexaHuveckoe M IHepreTHYecKoe
000py10BaHNE HACOCHBIX CTAHIIHI

Tema 5.1. OCHOBHOE THAPOMEXaHHUYECKOE
00opyI0BaHKE.
Tema 5.2. DHepreTuyeckoe 000pyI0BaHHUE.

Bcero B 5-oM cemectpe

144

16

32

2,4

83,6

6 . 31aHMS HACOCHBIX CTAHIIHM.

Tema 6.1 Ha3uwauenue 3H0aHUi HACOCHBIX
CTaHIUK U UX KJIacCU(UKAIUS 110 Pa3TuIHbIM
MpU3HAKAM.

Tema 6.2. KOHCTpYKUMH 3[1aHUK HACOCHBIX
CTaHIINN

Tema 6.3. OnpeneneHue pa3smMepoB 30aHUS
HACOCHOM CTaHIIMHU

7. Hanopneie, BCachbIBaKOIINeE H
NOABOASIIIIE TPYOONPOBOABI HACOCHBIX
CTaHU M

Tema 7.1.. Hasznauenue HaIOpPHBIX,
BCaChIBAIOLINX u MIOABOIAIINX
TpyOOIIPOBOJIOB u TpeboBaHus,
IIPENBABISAEMBIE K HUM.

Tema 7.2, BuyrpucTaHIiMOHHbBIE
TpyOOTIPOBOIHBIE KOMMYHHUKAIIUM HAaCOCHBIX
CTaHLUU

Tema 7.3 OnpeneneHue auaMmeTrpa U
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HaumenoBaHue pa3esioB U TeM
AUCHUILINH (YKPYIHEHO)

Bcero

AyautopHasi padora

JI

113

JIP

IHKP

BueayauropHas
padora CP

MaTepHaza HalOpPHOTO TPyOOIIPOBOIOB.

8. BonozaGopHble, BOJOBBINYCKHbIE H
PbIOO3AIMTHBIE COOPY/KEHHUS] HACOCHBIX
CTAaHIUIAO

Tema 8.1. Bono3abopHble COOpPYXEHHN
HACOCHBIX CTAHIIUH.

Tema 8.2 PpI003amIMTHBIE COOPYXKEHUS H
YCTPOMCTBA HACOCHBIX CTAHLIHMA.

Tema 8.3 BOJOBBIIYCKHBIE COOPYXEHUS
HACOCHBIX CTAHIIUM.

9. BcnomorarenbHoe o0opynoBanue
HACOCHBIX CTAHLMI

Tema 9.1. BciomorarensHOe
TUAPOMEXaHUYeCKOoe 000PyI0BaHNE
HACOCHBIX CTAHIIHA.

Tema 9.2. BcmoMorareabHOE SJHEPreTHYECKOe
000pyI0BaHNE HACOCHBIX CTAHITUH.

Tema 9.3. BcroMoraTenbHOE MEXaHHUYECKOE
000pyI0BaHNE HACOCHBIX CTAHITUH.

14

10

10. IlepeaBuskHble ¥ JApyrue THIIbI
HACOCHBIX CTAHIINHA

Tema 10.1. IlepenBurkHbIE HACOCHBIC CTAHIIUN
Y YCTaHOBKH.

Tema 10.2. HacocHble CTaHIIUM M YCTaHOBKH
uisi 3a00pa  TOJ3EMHBIX BOJA. biodHO-
komruiekTHeie HacocHble cTaHiuu (BKHC) u

1p.

11. YcaoBust IKCIUIyaTAllMM HACOCHBIX
CTAHIUHA

Tema 11.1. OOcayXkuBaHHE€ HACOCHBIX
YCTaHOBOK B IIPOIIECCE IKCILTyaTaIUu.

KOHCYJ’IBT&HI/II/I nepea 5K3aMCHOM

KoHTakTHast paboTa Ha IPOMEKYTOUYHOM
koHTpoie (KPA)

0,4

0.4

IToaroroBka k 9K3aMCHY

24,6

24,6

Bcero B 6-oM cemectpe

72

12

38

2,4

55,6

Hroro no JUCIHUITIIINHC

216

32

48

2,4

105,65

Conep:xkanue pa3aejoB TUCHUILIMHBI

1. BBeaenue, o0mue CBeJeHHsI 0 HACOCAX, HACOCHBIX YCTAHOBKAX W

HAaCOCHBIX CTAHIIUAX.

Tema 1.1. Kparkuili HCTOPUYECKUUI

BOAOIMOABEMA.

0o030p pa3BUTHUS

MAaIlIMHHOT'O

3HAaYEHHE MAIIMHHOIO BOJOINOIbEMA B MPAKTUKE OPOLICHHUS U OCYLICHUS
3emenb. KpaTkuil uctopudeckdit 0030p pa3BUTHUS MAIIMHHOTO BOJONOAbEMA.

JIOCTM>KEHUSI OTEYECTBEHHBIX M 3apyOEKHBIX YYEHBIX,

KOHCTPYKTOPOB U

11




MPOCKTUPOBIIMKOB B Pa3BUTHUU KOHCTPYKIIMM COBPEMEHHBIX HACOCOB U
TUAPOY3T0B MAIIMHHOTO BOAOMOIEMA.

Tema 1.2. TloHATHSA: «HACOCY», KHACOCHBIN arperar», «HaCOCHAasl yCTAHOBKAY,
«HACOCHAs CTAHLIMS».

[lonsiTusi: «Hacoc», «HACOCHBIM arperar», «HacOCHasi YCTaHOBKay,
«HacocHas craniusy». OCHOBHBIE MTapaMeTphl HACOCOB: M0jja4ya, HAMOP, MoJIe3HaAs U
notpebisieMass MOUTHOCTh, Kod(hduimeHT none3Horo aeictBus. Koadduiment
MOJIE3HOTO JEHCTBUS HACOCHOM ycTaHOBKH [IpubOOpHI 1151 U3MepeHus mapaMeTpoB
Hacoca.

Tema 1.3. Kiaccudukainuys HACOCOB W BOJOINOIBEMHBIX MAIIUH 10
Pa3IUYHBIM MTPU3HAKAM.

Knaccudukanuys HACOCOB W BOJONOABEMHBIX MAIIMH TIO Pa3IUYHBIM
npu3HakaM. O0JacTh MPUMEHEHUSI HACOCOB PA3JIMUHBIX TUIIOB.

Tema 1.4. CxeMbl HACOCHBIX YCTAHOBOK

CxeMbl HAaCOCHBIX YCTAaHOBOK: C TIOJIOKHUTEIBHOW | OTPUIATESIHHOM
BBICOTaMU BcachkIBaHusl, cudoHHoro tumna OnpejaeneHue Tpedyemoro sl mogaqyu
BOJIbI HaTlOpa Hacoca U Haropa 1o MOKa3aHUsIM U3MEPUTEIbHBIX TPUOOPOB

2. JlonacTHbIE HACOCHI

Tema.2.1. Knaccudukanus J0NaCTHBIX HACOCOB, KOHCTPYKIIHSI.

Knaccudukanuss  nomacTHeIX — HacocoB, MapkupoBka. KoHcTpykius
IIEHTPOOEKHBIX, IMATOHAJILHBIX U OCEBBIX HACOCOB, Ha3HAUYEHHE OCHOBHBIX Y3JIOB
U JIeTajel.

Tema 2.2. Ilpuniun 1eMCTBUS LIEHTPOOESKHOTO HACOCA.

[TpuHIIMN KeMCTBUS HEHTPOOEKHBIX HACOCOB. TedeHne )KUIKOCTH B KaHaIaxX
pabouero koseca. Bxom xuakocTu Ha pabodee KOJIECO U BBIXOJ M3 HETO.
OCHOBHOE ypaBHEHHE IIEHTPOOEKHOTO Hacoca. 3aBUCUMOCTh TEOPETHUYECKOTO
Hamopa IEHTPOOEKHOTO Hacoca OT 4YWcia Jomacte pabodero Kojeca.
JleficTBUTENBHBIN HAIIOp IEHTPOOESKHOTO Hacoca.

Tema 2.3. Kpatkasi Teopusi 0CEBOr0 Hacoca.

[IpuHuMn AEUCTBUS OCEBOTO HACOCA, IUPKYJISIIUSA JKUIKOCTH BOKPYT
JOMACTH, TOIhEMHAs Ccujia, KOA(DPUIMEHTH MOABEMHOW CHJIBI U JIOOOBOTO
conpoTuBieHus. OCOOCHHOCTH TIAHOB CKOPOCTEH Ha BXOJE M BBIXOJE paboyero
KOJIeca OCEBOI'0 Hacoca.

Tema 2.4. XapaKTepUCTUKH JIONACTHBIX HACOCOB.

XapakTepuCTUKXA  JIOTIACTHBIX  HACOCOB: paboume, YHUBEpCAIbHBIC,
6e3paszMepHbie. Bumbl 1 0COOEHHOCTH XapaKTEPUCTUK PA3IMIHBIX TUIIOB HACOCOB.
CoBmecTHass pabora Hacoca ¢ TpyOompoBoaoM. Pabouas Touka. CrnocoObl
pEryJIupOBaHUs PEKUMOB PadOTHl HACOCOB. Y CJIOBHS MYCKAa JIOMACTHBIX HACOCOB.
[TapannenpHas ¥ mocneaoBaTeNIbHAss padoTa HACOCOB.

Tema 2.5. Teopus moa00us JIOMTACTHBIX HACOCOB.

Teopust nogo0uUs TONACTHBIX HACOCOB. ['eoMeTprueckoe, KWHHEMATUYECKOE U
nuHamuueckoe nonobue. Kpurepuu mnomodus. Ilpakthueckoe HCHOJIb30BAHUE
teopun nonobus. KoadduureHT ObBICTPOXOJHOCTH JIOMACTHBIX HACOCOB.
Knaccudukarus gomacTHbIX HACOCOB M0 KOA()GUITMEHTY OBICTPOXOTHOCTH.

Tema 2.6. KaBurtaius B JIOIACTHBIX HACOCAX
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KaBuTanuss B JI0macTHBIX HAcocax: MOHSTHE, NMPUUYMHBI BO3HHUKHOBEHUS,
BO3JICHCTBUS Ha JeTalu U padboTy Hacoca. Mepsl OOpbOBI ¢ BOBHUKHOBEHHEM H
MOCJIECTBUSAMM KaBUTALIMM B JIONACTHBIX Hacocax. KpuTudeckuil U AOMyCTUMBbIN
KaBUTAI[MOHHBIE 3amachl. KaBUTAlIMOHHBIE UCIIBITAHUS HACOCOB.

3. /Ipyrue TUIbI HACOCOB M BOJONOAbEMHUKOB
Tema 3.1. Knaccubukauusi, TpUHIUN ACHCTBUSA, KOHCTPYKIUS U 00JIacTb
MPUMEHEHUS APYTUX TUIBI HACOCOB U BOJOIOAbEMHUKOB.

4. I'mapoy3ibl CTAHIMOHAPHBIX HACOCHBIX CTAHIMUIM

Tema 4.1 Knaccudukauus ruipoy3i0B HACOCHBIX CTAHIIUH.

Knaccudukanuss ruapoy3ioB HACOCHBIX CTaHUMM MO Ha3HAYEHUIO,
KOHCTPYKTUBHBIM MpU3HAKAM, YCIOBUSIM HMCIOJb30BAHMS, HAJIEKHOCTH, MOJa4Ye U
Hanopy. CocTaB COOpYXEHUN THAPOY3JI0B HACOCHBIX CTAaHIIUI

Tema 4.2. CxeMbl TUAPOY3JIOB HACOCHBIX CTAHIIMM,

CxeMbl TUIPOY3JIOB HACOCHBIX CTAaHIMUA HA OPOCHUTEIBHBIX CHCTEMaX IpHU
3a00pe BOJBI W3 OTKPBITHIX MCTOYHMKOB M IMOjAaue BOAbl B KaHabl. CXEeMbI
TUIPOY3JIOB HACOCHBIX CTaHIIMM, MOJAIOIIUX BOAY B 3aKpBIThIE OPOCHUTEIbHBIC
cetu (30C). CxeMbl THAPOY3JIOB OCYIITUTEIBLHBIX HACOCHBIX CTAHIIHM.

5. I'mapoMexaHM4yecKoe W JHepPreTuyeckoe 000pyJI0BaHHE HACOCHBIX
CTAHLUMI

Tema 5.1. OcHOBHOE THIPOMEXaHMYECKOE 000pYAOBaHHUE.

OcCHOBHOE THAPOMEXaHHUYECKOe 000pyJOBaHWE HACOCHBIX CTAHIIWMN:
Ha3HavyeHue, coctaB. IlpuHIMnm mombopa OCHOBHBIX HAcocoB. Mertoasl moabopa
HACOCOB: HW3MEHEHHWE 4YacTOThl BpaimieHus, o0Toyka pabouero KoJeca,
MojenupoBaHue. JIOCTOMHCTBA M HEAOCTAaTKH Pa3IMYHBIX METOJOB Toa00pa
HACOCOB.

Tema 5.2. DHepreTudeckoe 000pyI0BaHHE

Tunbel aBUraTenei NMPUMEHSAEMBIX JJIsI NMPUBOJIa HACOCOB, JOCTOMHCTBA M
HEJIOCTAaTKU Pa3IMYHBIX THIOB ABUratenaei. OmnpeneneHne MOIHOCTH JBUTATENs.
[TonGop nBurarens il NMpUBOJA Hacoca. PerynmmpoBaHue IMOJa4u HACOCHBIX
CTaHIMH. DHEProcHA0KEHNE HACOCHBIX CTAHIIUM.

6 . 31aHuA HACOCHBIX CTAHIIMIA.

Tema 6.1 HaznaueHuve 31aHWA HACOCHBIX CTAHIIMM M UX KJIacCU(UKAIUS 11O
Pa3IMYHBIM MIPHU3HAKAM.

Hasnauenue 3panust HacocHbIM cTaHuuu. Kiaccudukanusa 3maHuit
HAaCOCHBIX CTaHIIMI MO pa3IU4HbIM MpU3HaKaM BpiOop THma 31aHUsi HACOCHBIN
CTaHIINH.

Tema 6.2. KoHCTpYKIIMY 3[JaHUI HACOCHBIX CTAHIIMM.

KoHcTpyknmu 37aHMN HACOCHBIX CTAHIUM «HA3€MHOI0», «KaAMEPHOTO» W
«OJI0YHOT0Y» THUIIOB.

VYcnoBus MpUMEHEHUS Pa3IMYHBIX TUIIOB 3JJaHUSI HACOCHOM CTaHIIMHU

Tema 6.3. OnpeneneHue pa3MepoB 37aHUsI HACOCHOW CTaHIIUU
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KoMmnoHoBKa 1 onpeneneHne pasMepoOB BEPXHErO CTPOCHHSI M MOA3EMHOMN
YacTH 3aHUI HACOCHBIX CTAaHUUN Pa3INYHbIX TUIIOB.

7. HanopHble, BcachbIBaOIue U MOABOASIIINE TPYOONPOBOABI HACOCHBIX
CTaHU M

Tema 7.1. Ha3naueHue HamOpPHBIX, BCACHIBAIOIIUX M MOJABOASIIUX
TpyOONpPOBOIOB U TPEOOBAHMUSI, IPEABABIIEMbIE K HUM.

Haznauenue u TpeGoBaHus, NPeAbSBIsIEMbIE K HAIOPHBIM, BCACHIBAIOLIUM U
noaBojsuMM TpyOomnpoBogam. CralibHble, acOECTOLIEMEHTHbIE, IJIACTUKOBBIE,
XKese300eTOHHbIe COOPHBIE U MOHOJUTHBIE TPYOOIIpOBOIbI. [ apaBinueckuil yaap
B HAINOpPHBIX TPyOONpOBOAAaX: MPUUYMHBI BOSHUKHOBEHHUS U CPEACTBA 3aIIUTHI OT
TUIPaBINYECKUX yaapoB. BeiOop Tpaccel npokiaaku Ykiagaka TpyOOnpoBOAOB.

Tema 7.2. BHYTPUCTaHIMOHHbIE TpPYOONPOBOAHBIE KOMMYHUKAIIMH
HACOCHBIX CTAHIMU

BuyTpucTaHimonasle  TpyOONpPOBOJHBIE  KOMMYHHKAllUMd  HACOCHBIX
crannuii. Ha3nauenue, TpeOGoBaHuUs, BBIOOpP CXE€Mbl  TPYOOMPOBOIHBIX
KOMMyHUKanuii. Bpibop TpyOompoBoaHOW apmaTypel U (ACOHHBIX YacTeu
HAaCOCHOW CTaHLIUU

Tema 7.3 OnpeneneHue 1uaMeTpa U MaTepuaia HallOpHOTO TPYOOIIPOBOIOB.

Bb16op unciaa HUTOK HamopHOro TpyoompoBojga TeXHHKO-I3KOHOMHYECKHE
pacyeTel MO OINPENEICHUI0 JKOHOMUYHOIO JUaMeTpa M MaTepuala CTEHOK
HaropHOIo TpyOOIIpoBOa.

8. Bomo3abopHble, BOIOBBIMYCKHbIE M PbIOO3ANIUTHBIE COOPY:KEHUS
HACOCHBLIX CTAHIIUH

Tema 8.1. BonozabopHbie COOPYKEHH HACOCHBIX CTAHITUH.

OO6mue cBeneHus W TpeOOBaHUS, MPEIBSABIIEMbIE K BOJ03a00PHBIM
coopykenusiMm. Haznauenue Bo/103a00pHBIX COOPYKEHUN U UX KIACCUPUKAIUS TI0
paznuuHbiM Tpu3HakamM. CocTtaB o0opymoBaHus coopyxkeHuil. BomozabopHbie
COOpY>KEHUS Ha KaHajax, BOJAOXPAaHWIMIIAX U peKax.

Tema 8.2. Pri6o3amuTHBIE COOPYKEHUS U YCTPONCTBA HACOCHBIX CTaHITUH.

Pri6o3amutHbIe coopyskeHus u ycTporcTa. HazHauenue, kinaccudukamms u
KOHCTPYKIMS. YCIOBHUS TNPUMEHEHUS PAa3IUYHBIX THUIOB PbIOO3AIIUTHBIX
coopyxeHu# u yctporctB. CocTtaB 000py10BaHHUS.

Tema 8.3. BOOOBBIITYCKHBIE COOPYKEHUSI HACOCHBIX CTAHIIUU.

Ha3nauenue u coctaB 000pyAOBaHUS BOJOBBIIYCKHBIX COOPYKEHHM.
Knaccudukarus BOJOBBIMYCKHBIX coopykeHmid. OOnacTh TpPUMEHEHUS U
KOHCTPYKIIMSI BOJIOBBIITYCKHBIX COOPYKEHUH C 3alOpHBIMU  YCTPOIICTBaMU
MEXaHHUYECKOTO JeUCTBUS, CH(POHHOTO THUTIA, C TIEPEITMBHON CTCHKOU H JP.

9. BcnomoraresibHOe 000Py10BAHNE HACOCHBIX CTAHIMI

Tema 9.1. BcnomorarenbHOE THAPOMEXaHUYECKOE 000PYI0BaHUE HACOCHBIX
CTaHLIUMH.
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BcenomorarensHoe rupoMexaHndeckoe 00opyaoBaHue. Turibl, Ha3HAUYEHUE.
[TonOop BcmoMOraTebHOrO THAPOMEXAHUYECKOTO 000PYI0BAHHS.

Tema 9.2. BcnoMorarteiibHOE SHEPreTUYecKoe 000py10BaHHE HACOCHBIX
CTaHIIUMH.

BcenoMorarenbHoe 3HepreTHueckoe 000pya0BaHKE, TUIIbI, HA3HAUCHHE.
[TonGop BCOMOraTesbHOr0 SHEPTETUYECKOT0 000PYI0BaHUS

Tema 9.3. BcnomoraTelbHOE MEXaHMYECKOE OOOPYJOBAaHUE HACOCHBIX
CTaHIIUH.

BcnoMorarenbHoe MexaHMuecKoe 000pylOBaHWE, THUIbl, Ha3HAuYCHHE,
[TonGop BcioMOraTesibHOr0 MEXaHUYEeCKOro 000pyA0BaHUSI.

10. IlepeaBHMKHBIEC M IPYTrHe THIIBI HACOCHBIX CTAHLM I

Tema 10.1. IlepenBu>XKHbIE HACOCHBIE CTAHIIMU U YCTAHOBKH.

Tunel, KOHCTPYKIUS, YCIOBUS MPUMEHEHUS

Tema 10.2. HacocHble CTaHIIUM U YCTAHOBKH JiJis 3a00pa MOA3EMHBIX BO/I.
biiouno-kommnekTHbie HacocHble ctaniuu (BKHC) u ap.

Tunel, KOHCTPYKIUS, YCIOBUS MPUMECHEHUS.

11. YcaoBusi 3KCIIIyaTaAMA HACOCHBIX CTAHIIMIA

Tema 11.1. OOcnyxuBaHWE HACOCHBIX YCTAaHOBOK B  IIpoIlecce
AKCILTyaTalHH.

Bunet  peMOHTOB. VYcnoBust  3KCIUTyaTallud — BCIIOMOTATENIbHOTO
o0opyAOBaHMs, KOHTPOJbHO-U3MEPUTENbHON anmaparypsl. [Ipodunakruueckue
OCMOTPBI U TTPOBEPKH 000PYAOBAHMUSI.
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4.3 Jlekuun/;1adopaTopHbie/IPaKTHYECKUE/CeMUHAPCKUE 3aAHATHUSA

Tabnuua 4

KOHTPOJBbHBLIC MEPONIPUATHS

Conepxanue JIeKIHIT/JIa00PATOPHOI0 NPAKTUKYMA/MIPAKTHYECKUX 3aHATHI U

JIOITaCTHBIX HACOCOB.

Ne u Ha3BaHUe JIeKI Ui/ Dopmupyem Bux
Ne JIa00paToOpHBIX/ ble Koa-Bo
n/n e paznena NPAKTHYECKUX/ CEMHUHAPCKUX | KOMIIETeHIH KOHTPOIBLHOYO | -y op
AT T MEpONPUATHSA
1. 1. BBenenue, o0ue cBegeHUsl 0 HACOCAX, HACOCHBIX YCTAHOBKAX M HACOCHBIX
CTaHUMSAX.
Tema 1.1. Kparknii | IIpaktudeckoe 3ansatue Nel VK-1 Omnpoc/ 2
HUCTOPUYECKUI [MonstTust: «HACOCH, (YK-1.4) JIICKYCCHSI
0030p pPa3BUTHS | «HACOCHBIN arperary, [TKoc-3
MAIIIMHHOTO «HACOCHAs YCTAHOBKaY, (ITKoc-3.1;)
BOJIOIIOTbEMA. «HAcoCHas CTaHIUI; [1IKoc-4
Tema 1.2. Tlonstus: | knaccupuKauii HACOCOB U (ITKoc-4.3;
«HACOC», «HACOCHBIN | IPYrUX BOJIOMOIBEMHBIX [TKoc-4.5;)
arperat», «HacocHas | MamH O3HaKOMJICHUE C
YCTaHOBKay, COCTaBOM U MCXOJTHBIMH
«HacOCHas JTAHHBIMU TSI KypCOBOTO
CTaHIIMSD. npoekta «MenropaTUBHas
Tema 1.3. | HacocHas cTaHIusM. Beioop
Knaccuduxanus CXEMBbI TUAPOY3JIa HACOCHOM
HAacoOCOB " | ctaniuu. Pacuer
BOJIOTIOAbEMHBIX MOJABOJISIIINUX U OTBOASIINX
MaIllH 10 | COOPYKEHU HACOCHOM
pa3IUYHbIM CTaHIINH
MIPU3HAKaM.
Tema 1.4. Cxembl
HACOCHBIX
YCTaHOBOK
2 2. JlonacTHbIE HACOCHI
Tema.2.1. Jlexumst Ne 1 Knaccudukarus [TKoc-3 2
Knaccuduxkanus JIOIIACTHBIX HACOCOB. (ITKoc-3.1;
JIONACTHBIX HAcocoB, | [IpuHIUN AeHCTBUS [IKoc-3.4;
KOHCTPYKIUSI M HX | LIEHTPOOEKHOTO Hacoca. [TKoc-3.5)
MapKUpPOBKa. XapakTepuCTUKU JIOTMACTHBIX [TKoc-4
Tema 2.2. TlpuHIUN | HACOCOB. (ITKoc-4.1)
JEUCTBUSA
LEHTPOOEKHOTO [Ipaktuyeckoe 3ansTHe Ne2,3 VK-1 Omnpoc/ 4
Hacoca, niadel | M3ydeHne KOHCTPYKIUU (YK-1.4) Huckyccus
CKOPOCTEH Ha BXOJE | pa3UYHBIX JOMACTHBIX [TKoc-3 Pemenne
u BbIXOZAE pabouero | HacocoB. OnpenencHue (ITKoc-3.1; 3a;ay
KoJeca. pacuerHoi mojaun u Haropa | [1Koc-3.4;)
Tema 2.3. Kparkas | OCHOBHOTO HAacoca U UX [TKoc-4
TEOpHUs OCEBOI'0 | YHUCIa. (ITKoc-4.3;
Hacoca. [TKoc-4.5;)
Tema 2.4.
XapaKkTepucTUKU
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Ne u Ha3BaHUe JIeKI Ui/ dopmMupyeM
Ne JIa0OpaTOPHBIX/ ble s Koa-Bo
n/n N paznena NPAKTHYECKNX/ CEMHUHAPCKUX | KOMIIETeHIH KOHTPOABHOTO - op
T + MEpPONPUATHSA
Tema 2.5. Teopus
MO00MSI JIOTIACTHBIX
HAaCOCOB.
Tema 2.6.
KaBurarus B
JIOTIACTHBIX HACOCAaX.
3 3. /Ipyrue TMIbI HACOCOB M BOJAONOABEMHUKOB
Tema 3.1. Jlexums Ne 2JIpyrue THITBI [TKoc-3 2
Knaccupuxanmus, HacocoB U BojonoabemMunkos | (ITKoc-3.1;
MPUHIIUN JENCTBUS, [MKoc-3.4:
KOHCTPYKLUS U IKoc-3.5)
00/1aCTh NIPUMEHEHUS MKoc-4
A3JIMYHBIX THUIIOB
gacoco&. (IIKoc-4.1)
[IpakTrueckoe 3ansTue Ned YK-1 TectupoBanue 2
Knaccuukanus, IpUHIUII (YK-1.4)
HeﬁCTBHﬂ, KOHCTPYKIHA U HKoc-3
00J1aCTh IIPUMEHEHUS (ITKoc-3.1;
Pa3InMYHbIX TUIIOB HACOCOB.. HKOC'34,)
[TKoc-4
(ITKoc-4.3;
[TKoc-4.5;)
4 4. I'mapoy3Jbl CTAIHOHAPHBIX HACOCHBIX CTAHIUIA
Tema 4.1 | Jlexmus Ne3I'uapoy3ibl [1IKoc-3 2
Knaccuduxkanus CTAIMOHAPHBIX HACOCHBIX (ITKoc-3.1;
TUIPOY3JIOB crannui. Knaccudukanus u [IKoc-3.4;
HAaCOCHBIX CTAHIIMHA. | CXCMBI. [TKoc-3.5)
Tema 4.2. Cxembl [TKoc-4
THIPOY3JIOB (ITKoc-4.1)
HACOCHBIX CTaHIIUH.
[Ipaktuueckoe 3ansitue Ne5,6 YK-1 Omnpoc/ 4
Knaccudukanus ruipoysinos (YK-1.4) Huckyccus
HACOCHBIX CTaHIIMN [1IKoc-3 Pemenue
CxeMbl THAPOY3II0B (ITKoc-3.1; 3a1ay
HACOCHBIX CTaHIINH. [TKoc-3.4;)
[TKoc-4
(ITKoc-4.3;
[TKoc-4.5;)
S 5 I'uagpomexannyeckoe 1 IHepreTnyeckoe 000py/I0BaHHE HACOCHBIX CTAHIUIH
Tema 5.1. OcnoBHoe | Jlexuus Ned [TKoc-3 2
ruipomexanndeckoe | ['mapomexanudeckoe u (ITKoc-3.1;
o0opynoBaHue. SHEPTreTUYECKOe [TKoc-3.4;
Tema 5.2. 000py/I0BaHNE HACOCHBIX [TKoc-3.5)
OHepreTudeckoe CTaHLUU [TKoc-4
obopynoBaHue. (ITKoc-4.1)
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Ne m Ha3BaHue JeKkmuii/ dopmupyem
Ne JIa00paTOPHBIX/ ble Bur Koa-Bo
n/n N paznena NPAKTHYECKNX/ CEMHUHAPCKUX | KOMIIETeHIH KOHTPOABHOTO - op
TR + MEpPONPUATHSA
[Ipaktuyeckoe 3ansTre Ne7,8 YK-1 Ompoc/ 4
[Toxbop ocHOBHOTO (YK-1.4) Huckyccust
TUIPOMEXAaHUYECKOTO U [TKoc-3 Pemenne
9HEPreTHYECKOTO (ITKoc-3.1; 3a1a4
000pyI0BaHUsT HACOCHOM [TKoc-3.4;)
CTaHIIUU. [TKoc-4
(ITKoc-4.3;
[TKoc-4.5;)
6 6 . 31aHMs HACOCHBIX CTAHIIMIL
Tema 6.1 | Jlexuust Ne5 [TKoc-3 2
Ha3snauenue 3pganuit | Haznauenue smannii | ([TKoc-3.1;
HACOCHBIX CTaHIMH | HACOCHBIX craHmmii wu ux | [1Koc-3.4;
u uX | Ki1accuuKarus nmo | ITKoc-3.5)
KJIacCU(pUKauUsl 10 | pa3jINdHbIM MPU3HAKAM. [TIKoc-4
pa3TMYHBIM Koncrpykinu smanuii | ([TKoc-4.1)
MPU3HAKAM. HACOCHBIX CTaHIUI
Tema 6.2. | IlpakTudeckoe 3aHsITHE YVK-1 Omnpoc/ 4
Koncrpykiuu Ne9,10 (YK-1.4) Juckyccust
31aHMM  HAcocHBIX | OmpeneneHue OTMETKH [TKoc-3 TectupoBanue
CTaHIIUN yctaHOBKH Hacoca. Beioop | (ITKoc-3.1;
Tema 6.3. tuma  3gaHus  HacocHoi | [1Koc-3.4;)
Omnpenenenue CTaHITUH. [TIKoc-4
pa3MepoB 3AaHUS Konctpyxkius, kommnonoBka u | (ITKoc-4.3;
HAaCOCHOM CTaHIIUHU ompeneaeHue ocHoBHBIX | [IKoc-4.5;)
pa3MepoB 3JaHUS HACOCHOM
CTaHIIUH.
7 7. HanmopHble, BcacbIBaKIue U MOABOASIIIME TPYOONPOBOAbI HACOCHBIX CTAHIUM
Tema 7.1.. | Jlekust Ne6 [1IKoc-3 2
Hasznauenue Hamopusie, BcaceiBaromue u | (I[TKoc-3.1;
HaITOPHBIX, noaBosmue Tpyoornposoasl | [1Koc-3.4;
BCACBHIBAIOLINX U | HACOCHBIX cranimii, | [1Koc-3.5)
TIOABOISINX TpeOOBaHUs, MPEABbSIBISIEMBbIC [TKoc-4
TpyOOIIPOBOJIOB U | K HUM. (ITKoc-4.1)
TpeOoBaHUs,
npeabsaBisieMble K | [IpakTrueckoe 3aHsATHE YK-1 Omnpoc/ 4
HUM. Nell,12 (YK-1.4) JIICKYCCHSI
Tema 7.2, | llonbop anementToB | [IKoc-3
BHyTpHCTaHIIMOHHBI | BHYTPUCTAHITUOHHBIX (ITKoc-3.1;
€ TpyOOIpPOBOJHBIE | TPYOOIIPOBOIHBIX [TKoc-3.4;)
KOMMYHHKAITHH KOMMYHHKAIIM ~ HACOCHBIX [TKoc-4
HAaCOCHBIX CTAHLIUWA | CTAHIIMM. (ITKoc-4.3;
Tema 7.3 | Betbop  mmamerpa, uumcna | [1Koc-4.5;)
Omnpenenenue HUTOK u Marepuana
Iramerpa U | HalIOPHBIX BCACBHIBAIOIINX H
Marepuana MOJIBOJSIINUX TPYOOTIPOBOIOB
HAIMOPHOTO TpebGoBanust K  yKIajke
TpyOOTIPOBOIOB. TpyOOTIPOBOJIOB
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Ne u Ha3BaHUe JIeKI Ui/ dopmMupyeM Bux
Ne JIa00paTOPHBIX/ ble Koa-Bo
n/n N paznena NPAKTHYECKNX/ CEMHUHAPCKUX | KOMIIETeHIH KOHTPOABHOTO - op
—— " MepOoNpPUATHS
8 8. Bono3zadopHblie, BOIOBBIMYCKHbIE H PbI003AIIMTHBIE COOPYKEHUSI HACOCHBIX

CTAHI U
Tema 8.1. | IlpakTuueckoe 3aHsTHE YK-1 Ompoc/ 4
Bonozabopusie Nel3,14 (YK-1.4) JIICKYCCHSI
COOPYKCHHIA Brei6op THma B0103a00pHOTO [TKoc-3
HACOCHBIX CTAHIIMH. | COOPYKEHUS, ero | (IMKoc-3.1;
Tema 8.2 | kommonoBka ¢ rtuapoysiom | [1Koc-3.4;)
Pr16o3amuTtHbie HaCOCHOM CTaHIIHH. [MKoc-4
COOPYKEHHUS u | Onpenenenue ocHoBHbIX | ([TKoc-4.3;
YCTpOMCTBA pa3mepoB Boji03abopuoro | I1Koc-4.5;)
HACOCHBIX CTaHIUI. | coopyxeHus. Bpibop Tuma u
Tema 8.3 | pacuer PpBHIO03aLTUTHBIX
BOJIOBBIITYCKHBIE COOPY)KEHHM M YCTPOWCTB
COOPYKEHHUS HACOCHOM CTaHIIUH.
HAcCOCHBIX cTaHIuil. | BwiGop THIIA

BO/JIOBBIITYCKHOTO

COOPYKEHHUS HAaCOCHOM

CTaHIIHH, KOMITOHOBKA,

OTIpe/ieNieHue Pa3MepoB.

9 9. BcnoMoraresibHOe 000pyI0BaHHE HACOCHBIX CTAHLM M

Tema 9.1. [IpakTrueckoe 3aHsATHE YK-1 Ompoc/ 4
BcmomorarenbHoe Nel5,16 (YK-1.4) JICKYCCHSI
rufpoMexanndeckoe | BecnomorarensHoe [TKoc-3
00opy0BaHUE SHEPTEeTHYECKOE (ITKoc-3.1;
HaCOCHBIX CTAaHIIUHA. | 00OPYyIOBaHKME HACOCHBIX [TKoc-3.4;)
Tema 9.2. CTAHIIUH. [1IKoc-4
BcnomorarenapHoe BcnomorarenapHoe (ITKoc-4.3;
HEPTEeTUYECKOE MEXaHUYECKOE [TKoc-4.5;)
obopynoBaHue 000py/I0BaHNE HACOCHBIX

HACOCHBIX CTaHIIMIA.
Tema 9.3.
BcnomorarensHoe
MeXaHUYECKOE
obopynoBaHue
HACOCHBIX CTaHIIMIA.

CTaHLIWH.
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Ne u Ha3BaHUe JIeKI Ui/ dopmMupyeM Bux
Ne JIa00paTOPHBIX/ ble Koa-Bo
n/n N paznena NPAKTHYECKNX/ CEMHUHAPCKUX | KOMIIETeHIH KOHTPOABHOTO - op
SAHSTHI " MeponpHUATHS
10 10. IepeaBuKHbBIE U APYTrHe TUMBI HACOCHBIX CTAHIM
Tema 10.1. | [IpakTyeckoe 3aHsTHE YK-1 Ompoc/ 2
[epensmxHbIe Nel7,18 (YK-1.4) JIICKYCCHSI
HacocHble cTaHuu U | [lepenBrkHbIE HACOCHBIE [TKoc-3
YCTAHOBKH. CTaHILIUU U YCTAHOBKU. (ITKoc-3.1;
Tema 10.2. Hacocusie cranmmm u [TKoc-3.4;)
HacocHble cTanuiuy | ycTaHOBKH 111 3a00pa [TKoc-4
W YCTAHOBKH ISt MOJI3EMHLIX BoJ. Bi1oyHO- (ITKoc-4.3;
3a00pa MOJ3EMHBIX | KOMILJIEKTHbIE HACOCHBIE [TKoc-4.5;)
BOJ. biouHo- cranuuu (BKHC) u np.
KOMITIJICKTHBIC
HACOCHBIE CTAHIIUN
(BKHC) u np.
11 11.Yc10BUS DKCILIyaTAIMA HACOCHBIX CTAHIMI
Tema 11.1. | Ilpaktnyeckoe 3ansTre Nel9 YK-1 TectupoBanue 2
Oo6cyxnuBaHue OO0cmyxrBaHNE HACOCHBIX (YK-1.4)
HACOCHBIX YCTaHOBOK B TIpoIiecce [TKoc-3
YCTaHOBOK B | 9KCIUTyaTallny. (ITKoc-3.1;
mporecce [TKoc-3.4;)
JKCIUTyaTaIuH. [1IKoc-4
(ITKoc-4.3;
[TKoc-4.5;)
Tabmuna 5
Hepequb BOIIPOCOB JJIsI CAMOCTOATC/ILHOI0O U3YICHUA TUCIHTUIIJIMHBI
Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB ISt KoJu-Bo
Ne paznena u Tembl
n/n CAMOCTOSITEJILHOT0 H3YYeHH s 4acoB
1 2. JlomacTHbIE HACOCHI
Tema 2.4. | Teopus momoOusi JIOMACTHBIX HACOCOB. [IpuumHBI
XapaKkTepucTUKU BO3HMKHOBEHHUS KaBUTAIlMM B JIOMACTHBIX Hacocax.
JIOTIACTHBIX HAacOcOB. | Mepbl 0opbObI ¢ kaBuTanue. OnpeaencHue KaBUTALIUU.
Tema 2.5. Teopus | XapakTe€pUCTUKH JIOTIACTHBIX HACOCOB
nofoOust  JomacTHeIX | (Peamuzyemvie  komnemenyuu — YK-1 — (unouxamop 10
HAaCcOCOB. oocmudicer s KOMNnemeHyuu VK-1.4); [TKoc-3
Tema 2.6. Kasutanus | (unouxamop oocmucenuss xkomnemenyuu I1Koc-3.1;
B JIOMACTHBIX Hacocax. | [TKoc-3.4; I1Koc-3.5) I1Koc-4 (unouxamop docmudicerus
komnemenyuu I[TKoc-4.1; I[TKoc-4.3; I1Koc-4.5))
2 3. /lpyrue THIbI HACOCOB H BOJIONIOIbEMHUKOB
Tema 3.1. | Knaccuduxanus, NpUHIUN JOEHCTBUS, KOHCTPYKIUS U
Knaccuduxkarus, o0nmacTh ~ MPUMEHEHHsS  TMOPIIHEBBIX,  BUXPEBBIX,
MPUHIUN  JISHCTBUS, | ITHEKOBBIX, BUOPAIIMOHHBIX U CTPYHHBIX HACOCOB.
KOHCTPYKITUS u | (Peanuzyemvie  xomnemenyuu  YK-1  (unouxamop 5
00nacTh TMPUMEHEHHS | OOCHMUNICEHUS KOMNnemenyuu VK-1.4); [TKoc-3
APYIUX TUIBI HACOCOB | (uHOuxamop  Odocmudicenust  komnemenyuu I1Koc-3.1;
1 BOJIOTIONbeMHUKOB | [IKoc-3.4; I1Koc-3.5) [1Koc-4 (unouxamop docmudicenus
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HACOCHOM CTaHIIMHU.

(Peanusyemvle KOMNnemeHyuu VK-1(unouxamop
oocmudicen s KOoMnemeHyuu VK-1.4); ITKoc-3
(unoukamop  oocmuorcenuss  komnemenyuu  I[1Koc-3.1;
IIKoc-3.4;);I1Koc-4 (unouxamop docmudrcenust
xomnemenyuu [1Koc-4.3; I1Koc-4.5;)

Ne Ilepeyens paccMaTprBaeMbIX BONPOCOB /sl Koxa-Bo
Ne paznena u Trembl
n/n CAMOCTOSITEJILHOTO H3YYEeHH S 4acoB
xomnemenyuu I[1Koc-4.1; [1Koc-4.3; [1Koc-4.5))

3 9. BcnomorarteibHOE 000py/I0BAHHE HACOCHBIX CTAHIM A
Tema 9.1. BcnomorarensHoe rumpoMexaHnyeckoe 000pyaoBaHUE.
BcnomorarensHoe Tunbl, Haznauenuwe. [logbop  BcmomoraTenbHOTO
THIPOMEXAaHUYECKOE | THIPOMEXaHHUYECKOTO 000pyI0BaHUS
o0opynoBaHue BcnomorarenbHoe sHEpreTuueckoe 000pyaoBaHue,
HACOCHBIX CTAHIIUH. TUIIbI, Ha3HaYeHue. [logdop BcoMoraTeabHOTO
Tema 9.2. SHEPreTHYecKoro o0opyoBaHus
BcnomorarensHoe BcenomorarenbHoe MexaHu4Yeckoe 000pyJOBaHUE, TUIIBI,
SHEPreTHIecKoe Ha3Ha4YeHHE, [Ton6op BCIIOMOTaTENILHOTO 10
o0opynoBaHue MEXaHU9IECKOTO 000pyI0BaHHUS
HACOCHBIX CTAHIIUH. (Peanuszyemvie KOMnemeHyuu VK-1(unouxamop
Tema 9.3. | docmudicenus KOMnemeHyuu VK-1.4); ITKoc-3
BcnomorarensHoe (unouxamop  oocmuowcenuss  komnemenyuu I1Koc-3.1;
MEXaHUYECKOE ITKoc-3.4;);I1Koc-4 (unouxamop 00CMUIHCEHUSL
00opyoBaHUE komnemenyuu [TKoc-4.3; I[1Koc-4.5;)
HACOCHBIX CTAHITUH.

4 10. IlepenBuskHbIe M APyrUe THIIBI HACOCHBIX CTAHIUI
Tema 10.1. Tumbl, KOHCTPYKIUS, YCIOBHS IPUMEHEHUS
[lepenBuxHbIC Tunel, KOHCTPYKIHMSL, YCIOBUS TPUMEHEHUS
HACOCHbIC CTaHIMU U | (Peanusyemvle KOMnemeHyuu VK-1(unouxamop
YCTaHOBKH. 00CmMuUdICeHUs. KOMnemeHyuu VK-1.4); IIKoc-3
Tema 10.2. Hacocusie | (unouxamop oocmuoicenuss xomnemenyuu I1Koc-3.1;
CTaHIMu W ycTaHoBkH | [TKoc-3.4;);I1Koc-4 (unouxamop 00CMUICEHUSL 4
TS 3abopa | komnemenyuu [1Koc-4.3; I[IKoc-4.5;)
MOA3EMHBIX BO/I.
bro4yHo-KOMIIIEKTHBIE
HAaCOCHbIE  CTaHIUU
(BKHC) u np.

5 11. YcaoBuS IKCILUIyaTAIIMHA HACOCHBIX CTAHIMIA
Tema 11.1.. | IToaroToBKa HACOCHOM YCTAHOBKH K OJKCILUTyaTalUu.
OO6cnyxuBanue Bune PEMOHTOB. YcnoBus AKCILTYaTallH
HAaCOCHBIX YCTaHOBOK | BCIIOMOTATEJILHOTO o0opynoBaHus, KOHTPOJIBHO-
B mpouecce | u3MepuTenpHoil  ammaparypel.  [Ipodunakrtuyeckue
JKCIUTyaTaIUH. OCMOTpBl W TIpoBepKu oOopynoBanus. KoHcepsaius,

XpaHEHUE, PEeBH3USl U pacKOHcCepBalus 000pPyIOBaHUS 5
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabnuua 6
IIpuMeHeHHe AKTUBHBIX 1 MHTEPAKTHUBHBIX 00Pa30BaTeJIbHBIX TEXHOJIOT M
Ne HaumeHoBaHHe MCIO/Ib3YeMbIX AKTUBHBIX H
/i Tema u ¢popma 3ansTHSA HHTEPAKTHBHBIX 06pa3j)BaTe.JILHLIX
TeXHOJIOTH i
1 | JlonactHble HacoCHI [13 | PaGoTa B ManbIX rpynmnax
2 | JlomacTHbIE HACOCHI JI | IlpobnemHas JieKuus
3 | Apyrue tumer  HacocoB U | II3 | PaGoTa B MasbIx rpymmax
BOJIOTIOAbEMHUKOB
4 | 31aHusl HACOCHBIX CTaHIIMM JI | Jlexuns ¢ 3apaHee 3aIUIaHUPOBAHHBIMUA
omuoKaMu
5 | BHyTpucTaHIMOHHBIE [13 | PaGoTa B MamnbIX rpynmnax
TPYOOIIPOBOIHBIE
KOMMYHHKAIUH HACOCHBIX
CTaHIIMH
6 | Ompenenenne  muamerpa U | JI | Jlekius ¢ 3apaHee 3aruiaHUpOBaHHBIMA
Marepuana HaIropHOTo omuoKaMu
TpyOOTIpOBO 1A

6. Texymuii KOHTPOJIb YCIIEBAEMOCTH M MIPOMEKYTOYHASI ATTECTALMS 1O
UTOraM OCBOCHHUS JUCUUIIMHBI

6.1. TunoBbie KOHTPOJIbHbIE 32]aHNS WJIH HHbIE MATEPHUAJIbI,
He00X0AUMBbIe [IVIsl OLleHKY 3HAHUI, YMEHUd M1 HABBIKOB U (MJIM) ONBITA
AesITeJILHOCTH

1. Ilpumepnaa memamuka PI'P - «IIpoexkTpoBaHUE HACOCHOUN CTAHIUU
«...M...» mogpemMa [l HACEJICHHOTO MYHKTa C MPOU3BOUTENBHOCTHIO «...N...»

2. Ilpumepnuie 6onpocwl K OucKyccuu no OUCyunIuHe

Tema 1.2. TloHATHS: «HACOC», «HACOCHBIN arperar», «HacOCHasi CTAHIIMSI.

-KaKuM TPeOOBAHMSIM JIOJDKHBI yIOBIETBOPSITH HACOCHI?

Tema.2.1. Knaccubukamus JOMACTHBIX HACOCOB, KOHCTPYKIIUS M UX
MapKHUPOBKaA.

-B UEM 3aKJIF0YAETCs CXOJCTBO M pazinuure HacocoB Ttuna /| u tuna K?

Tema 2.2. ITpuHiun AeHCTBUS IEHTPOOCKHOTO HACOCA.

-Korja 0osiee BaXKHOM XapaKTEPUCTUKOW JIOMACTHOIO HAcoca SIBISETCS
pa3BUBAaEMOE JIaBJICHUE, 4 HE HAIOP

Tema 2.4. XapakTEepUCTHUKH JIOMTACTHBIX HACOCOB.

-1 KaKuX LeJied MPUMEHSIIOT MapajulefibHYI0 padOTy HAcOCOB, M KaKue
(dbaKkTOphl IpU 3TOM HAJI0 YYUTHIBATH?

-C KaKoM IIeJIbI0 JIOMACTHBIE HACOCHI MOJIKIIIOYAIOTCS MOCIE0BATENbHO, U
Kakue (akTopsl MPU 3TOM HEOOXOUMO YUUTHIBATH?

Tema 2.5. Teopust o100 TIONACTHBIX HACOCOB.
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-JIJIs KaKuX 1eJied Ha MPaKTUKE UCIONB3YETCs TEOPHsl MOJ00US JIOMACTHBIX
HAaCOCOB.

Tema 2.6. KaBuraius B JIOMIACTHBIX HACOCAX

-B KaKUX CJIy4asX B HACOCAaX BO3ZHUKAIOT KAaBUTAIIMOHHBIE MPOLECCHI?

Tema 4.2. Cxembl THAPOY3IIOB HACOCHBIX CTAHITUM.

-Kakie TpeOOBaHUAM JOJDKHBI MPEIBABISTECA K THUIAPOY3ITy HACOCHOM
cTaHnuu?

Tema 5.1. OcHOBHOE THIPOMEXAHMYECKOE 000PYAOBaHUE.

-Kakhe  TpeOOBaHUSAM  JOJDKHBI ~ TPEIBSABIATHCS K OCHOBHOMY
TUAPOMEXaHUYECKOMY 000PY/I0BAaHUIO HACOCHOW CTaHIUU?

-kakue (axkTopsl 1Mo BarmemMy MHEHHIO MOTYT HEOOXOIUMO YYHUTBHIBATH MPHU
OTIPENICJICHUE PACUCTHBIX M TOJa4YM M KOJIMYECTBA OCHOBHBIX HACOCOB IIPHU
3a1aHHOM Tpaduke BogonoTpedaeHus ?

Tema 6.1 HaznaueHue 31aHUN HACOCHBIX CTAHIIMM U UX KiIacCUDUKAIIUS 10
Pa3IUYHBIM TTPU3HAKAM.

-KaKhe YCJOBUs M0 BameMy MHEHHMIO BIUSIOT Ha BBIOOp THUIA 3JaHUS
HAaCOCHBI€ CTAaHLIMU?

Tema 7.1. Ha3naueHue HamOpPHBIX, BCACHIBAIOIIUX W MOJBOASIIUX
TPyOOIIPOBOIOB M TPeOOBAHUS, IPEABIBISICMBIC K HUM.

-Kakue TpeOOBaHUS MPEIBABISIOTCS K BCACHIBAIOUIUM M TOJBOISIINM
TpyOONPOBOIaM HACOCHBIE CTAHIINH ?

-kakue (GakTopbl HaJ0 YYUTHIBAThH M0 Balemy MHEHUIO TIpH ONpeleseHue
HSKOHOMHYECKU HAUBBITOJAHEHINIETO ThaMeTpa HalopHOro TpyoonpoBoa’?

Tema 8.1. BonozabopHbie COOPYKEHH HACOCHBIX CTAHITUH.

-kakue (Qakroppl o BamiemMy MHEHHI0O MOTYT BIMATH Ha BBIOOp THUMA
B0/103a00PHOT0 COOPYKEHHSI HACOCHOW CTaHIMU €TI0 KOMIIOHOBKY CO 3JaHHEM
HACOCHOM CTaHIIMU?

Tema 8.3. BOJOBBIITYCKHBIE COOPYKEHUS HACOCHBIX CTAHITUH.

-kakue (Qakroppl o BamiemMy MHEHHI0O MOTYT BIMATH Ha BBIOOp THUMA
BOJIOBBIITYCKHBIE COOPYKEHUSA?

Tema 9.1. BcniomoraTenbHOE THAPOMEXAHNIECKOE 000PYI0BaHIE HACOCHBIX
CTaHLIUM.

-KaKoe BCIIOMOTATEIbHOE THAPOMEXaHMYecKoe o0opyaoBaHue 1mo Bamemy
MHEHHUIO TpeOyeTCs MPU HAIMYWHU TTOA3EMHOMN YaCcTU 3/1aHHsI HACOCHBIE CTAHIIHH ?

Tema 10.1. llepenBr>KHbIE HACOCHBIE CTAHIIMU U YCTAHOBKH.

-pU KaKUX YCJIOBUS 1LEIecO000pa3HO MPUMEHSTh MEpPEIBUKHbIE HACOCHbBIE
CTaHUUU?

3. Ilpumepvl mecmos 0131 meKyuyezo u RPOMeENCYmouH020 KOHMPOs 3HAHUL NO
oucyunaune Hacocwvl u nacocuvie cmanyuu

1. I3 kakuX COCTABHBIX YacTeH COCTOMT HACOCHAN YCTAHOBKA
@) Hacoca, 3anOpPHOU apMamypbl,
6) Hacoca, ecacvlearouje2o u HAaNOPHO20 MpPYOONPOBOOa;
8) HAcOCA, 8CACHIBAIOULE20 U HANOPHO20 MPYOONPO8OOA ¢ ApMAmMypou;
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2) HacoCcHo20 azpezama, 8cacvl8arOWe20 U HaNOPHO20 MpPyOONPoeoda ¢
apmamypou u usMepumenbHblMu npUuboOpamu.
2. B kakux eIMHMLAX U3MepseTcs AaBjieHue B cucteme usmepenuss CU?
a) 8 nackasax,
0) 6 Odcoynsx;
8) 6 bapax,
2) 8 cmokcax.
3. Kakoe naBJjieHne 00bIMHO MOKA3bIBAET MAHOMETP?
a) abconiomuoe;
0) uzbvimounoe;
8) ammocgepnoe;
2) oasiieHue 8aKyyma.
4. Pacxoa moToka 0003HavaeTcs JATHHCKOI OyKBOii
a) Q;
0) V;
8) P,
2) H.

5. MontHoCTh, KOTOpasi mepeaaeTcs OT ABUTaTeJ s K BaJy Hacoca
Ha3bIBaeTcs
@) Noe3Hast MOUHOCTb;
0) noosedeHHas1 MOUWHOC b,
8) cUOPABIUYECKAsL MOUWHOCT b,
2) MexaHu4ecKkas MOWHOCHb.
6. MOIHOCTH, KOTOpPasi OTBOJAUTCH OT HACOCA B BH/€ NMOTOKA KMIKOCTH
Mo AaBJeHHEeM Ha3bIBaeTCs
a) n00BeOeHHAst MOWHOCHb,
0) none3nas MOWHOCMb,
8) 2uUOpasIUYecKas MOUHOCMb,
2) Mexanu4ecKkas MOWHOCHb.

7. 'eoMeTpHYecKas BbICOTA BCACHIBAHUS
a) paccmosinue no 8epmuKalu om yposHs 600bl 8 B000UCOYHUKE 00 YPOBHS 800bl
8000NPUEMHUKE
0) paccmosnue no 6epMuKaIU Om YPOosHs 600bl 8 00OUCNOUHUKE 00 OCU HACoca
8) paccmosnue no 8epmMuKaIy Om YpogHs 600bl 8000NPUEMHUKE 00 OCU HACOCA
2) paccmosnue no 8epmuKaIu Om oCU Hacoca 00 YPOBHs 800bl 8 BOOOUCOYHUKE

8. reomeTpuyecKkasi BbICOTa HATHETAHUSI

a) pacCTOSHHUE 10 BEPTHKAIN OT YPOBHS BOABI B BOJOUCTOYHUKE 0 YPOBHS BOJIBI
BOJIOTIPHEMHHUKE

6) paccmosiHue no eepmuKal om yposHs 600bl 8 B000OUCTOYHUKE 00 OCU HACOCA
8) paccmostue no 8epmMuKaiIl Om yposHs 8600bl 000NPUEMHUKE 00 OCU HACOCA
2) paccmosinue no 8epMuKAIU Om OCU HAcOCa 00 YPOBHS 800bl 8 BOOOUCOYHUKE
0) paccmosinue no 8epmuKail Om O0CU Hacoca 00 YPOB8HsL B00bl 8 B00ONPUEMHUKE
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9. 'eomeTpuyeckasi BLICOTA MOAbeMa
a) paccmosinue no 8epMmMuKaIl Om yposHs 800bl 8 8000NPUEMHUKE 00 YPOBHS 800bl
8000UCMOYHUKE
0) paccmosinue no 8epmuKaIu 0m yposHs 800bl 8 B00OUCHOUHUKE 00 OCU HACOCA
8) paccmosnue no 8epmuKaIu Om yposHs 800bl 6000NPUEMHUKE 00 OCU HACOCA
2) paccmosnue no epmuKaIu Om OCU Hacoca 00 YPOBHs 800bl 8 BOOOUCOYHUKE
0) paccmosinue no 8epmuKaIu Om oCU Hacoca 00 YPOBHsL 800blL 8 BOOONPUEMHUKE
10. 'uapaBIuYeCKUMH MAIIIMHAMHU HA3bIBAKOT
a) MawuHsl, 8bIpabamuvleawue IHEPIUI0 U coodwaruue ee HuoKoOCmu,
6) MawuHwvl, KOMopwvie cO0OWAOM NPOXOOAUell Yepe3 HUX HCUOKOCTU
MeXaHuyeckyo sSHepeuto, oo Noxy4arom om HCUOKOCMU YACMb IHEP2UlU U
nepeoarom ee pabouum opeaHam;
8) Mawiunsl, CNOCOOHbBIE pabOMAamMv MOIbKO NPU UX NOJTHOM NOSPYHCEHUU 8
HCUOKOCMb C COOOUeHUeM UM MEXAHUYECKOU dHepUU npueood,
2) MAwuHwvl, coeOuHsowuUecs medxcoy coool cucmemon mpyoonposooos, no
KOMOPbIM 0BUNCEMCSL pabOYAsi HCUOKOCIb, OMOAIOWASL IHEPSUIO.
11. OceBble HACOCHI, B KOTOPBIX NMOJI0KeHHeE JonacTeil padouyero kojeca
He U3MEeHsIeTCS] HA3bIBAeTCHA
a) CmayuoHapHO-10NACMHbBIM,
0) Heno8OPOMHO-TONACMHBIM,
8) HCECMKOLONACMHBIM,
2) HCeCmKOBUHMOBBIM.
12. B n0BOPOTHO-JI0NACTHBLIX HACOCAX MOBOPOTOM JioNACTEH
peryJjaupyercsi
@) nyabcayuro HCUOKOCMuU Ha 8bIX00€ U3 HACOCA;
0) ckopocmv épaujenus 1onacmeli,
8) HanpasieHue nooadu HCUuOKOCmu,
2) nooaua HcuoKocmu.
13. O6bemublii KII/[ Hacoca oTpaskaeT NoTepu MOIUIHOCTH, CBA3AHHbIE
@) ¢ BHYMPEHHUMU NePEeMOKAMU HCUOKOCMU BHYMPU HACOCA Yepe3 3A30Pbl
NOOBUIICHBIX INEMEHMO8,
0) ¢ B03HUKHOBEHUEM CUTbL MPEHUSL MEHCOY NOOBUNCHBIMU INEMEHMAMU HACOCA,
8) ¢ deghopmayueti nomoxa paboueti HUOKOCMU 8 HACOCe U C MPEHUEeM HCUOKOCTU
0 CMeHKU NPOMOYHOU YACMU,;
2) ¢ HenOCMOSIHHBLIM PACX000M HCUOKOCMU 8 HACHeMAamelbHOM mpyoonposooe.
14. Mexannuecknii KIIJI Hacoca oTpaxaeT morepu MOIIHOCTH,
CBSI3aHHbIE
a) ¢ BHYMpeHHUMU NepemeuKamu HCUOKOCMU 6HYMPU HACOCA Yepe3 3a30pbl
NOOBUNCHBIX INEMEHMO8;
0) ¢ B03HUKHOGEHUEM CUTbL MPEHUSL MENCOY NOOBUNCHBIMU INEMEHMAMU HACOCA,
8) ¢ Oeghopmayuetl nomoxa pabouell HcuOKOCMU 8 HACOCe U C MPEHUEM HCUOKOCMU
0 CMeHKU 2udpoannapama;
2) ¢ HENOCMOSIHHBIM PACX000M HCUOKOCMU 8 HACHeMameabHOM mpyoonposooe.
15. I'mppaBauveckuii KII/[ Hacoca oTpaskaeT nmoTrepu MOIIHOCTH,
CBSI3aHHbIE
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a) ¢ BHYMPEeHHUMU NepemedKamu HCUOKOCMU GHYMpU HACOCA Yepe3 3a30pbl
NOOBUICHBIX INEMEHMO8;
0) ¢ B0O3HUKHOBEHUEM CUTLL MPEHUSL MENCOY NOOBUNCHBIMU INEMEHMAMU HACOCA,
8) ¢ deghopmayueii nomoxa paboueti HcuOKOCMU 8 HACOCe U C MPEHUEM HCUOKOCMU
0 CMeHKU 2udpoannapama;
2) ¢ HenOCMOSIHHBLIM PACX000M HCUOKOCMU 8 HACHeMAamelbHOM mpyoonposooe.
16. XapakTepucTUKOI Hacoca Ha3bIBaeTCs
@) 3a8UCUMOCTIb USMEHEHUsl 0ABTIeHUsl U pacxo0d NPU U3MeHeHUU Yacmomaol
8paujenusl 8ana,
0) e2o ceomempuyecKue XapaKmepucmuKu,
8) e2o0 mexHuyecKue XapaKmepucmuky. HOMUHAIbHOe 0asieHue, pacxoo u
yacmoma epawenus eana, K11/,
2) 3asucumocmo Hanopa, mowrHocmu u KII/{ nacoca om e2o nooavu npu
NOCMOSAHHOU Yacmome 8pawujeHus 8aid.
17. Touka nepeceyenusi KpUBOH MOTPEOHOr0 HATIOPA €
XapaKTePUCTHKOMH HACOCA HA3BIBAETCHA
a) MouKoU ONMUMAaIbHOU pabomai;
6) paboueil mouKoti,
8) MouKoU nooavu,
2) mouxou Hanopa.
18. XapakTepucTHKa 1noc/jae10BaTeILHOI0 COeIMHEHUSI HECKOIbKUX
TPYOOIIPOBOIOB OIpeaeseTCs
a) nepeceyeHuem XapaKkmepucmuku Hacoca ¢ Kpugou nompebHo2o Hanopa,
0) crodxceHuem abcyucc Xapakmepucmuk Kaxicoo2o mpyoonpoeooa,
8) YMHOJICEHUEeM OPOUHAM XAPAKMEPUCMUK KAHCO020 mMPYyOOnpo8ooa Ha oowuil
PAacxoo0 HCUOKOCmu,
2) croodicenuemM opoOuHam xapaxkmepucmux Kaxcoo2o mpyoonposooa.
19. Ha3oBuTe crioco0bl peryJupoBaHUs pe;KuMa padoThl
LHEHTPOOEIKHOI0 HAcoCca, He MpuBoAsAIue K cHkeHuio KITJL.
a) oomouxu paboueeo Koneca;
0) Opoccenuposanusi,
8) U3MeHeHUe YACTNOMbl 8PAUEHUSL;
2) ) usmeHeHus yena yCmaHo8Ku 10nacmeti.
20. HazoBuTe c11OCOOBI PeryJIMPOBaHUS PeKUMA PadOTHI
’KEeCTKOJI0NMACTHOT0 0CEBOT0 Hacoca.
a) oobmouxa paboueeo Koneca;
0) Opoccenuposanusi,
8) U3MeHeHUs yeia YCMaHO8KU Jlonacmet
21. HazoBuTe (paKkTOpPBI, BJAMAIOIIHE HA BOSHUKHOBEHUE KABUTALIMU B
Hacoce
a) nosuvlueHUe YPOBHsL 800bl 8 B00OUCMOYHUKE;
6) noHudICeHue yposHs 800bl 8 B000UCMOUHUKE,
8) nosuvlueHIUE YPOBHS 800blL 8 B00ONPUEMHUKE,
2) nosuluieHuUe YPOBHs 800bl 8 BOOOUCMOYHUKE U 66000NPUEMHUKE,
0) NOHUdCEHUe YPOBHSL B00bL 8 B0OONPUEMHUKE.
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22. Hacoc, B KOTOPOM KHAKOCTH IlepeMelaeTcs noj AeicTBueM
HEHTPOOEKHBIX CHJI, HA3bIBAETCS
@) 10nacmHoU YeHmpoOEeHCHbI HACOC;
6) 1onacmuoil 0cesoli HAcoc,
8) NOPUIHEBOU HACOC YEHMPOOEIHCHO2O OeUCmBUSL,
2) oughghepenyuanvhviii yeHmMpooOeHCHbI HACOC.
23. B nopumiHeBOM Hacoce MPOCTOro JAeiCTBHUSI OJTHOMY 000POTY
JABUTATEJIsl COOTBETCTBYET
a) yemulpe x00a NOPULHSL,
0) 00uH X00 NOpuIHs,
8) 08a X00a NOPWIHSL,
2) NOJI0BUHA X00A NOPULHSL.
24. HenostHOTA 3aM0JIHeHH s padoueil kaMepbl MOPIIHEBbIX HACOCOB
a) ymeHvuiaem HepasHOMepPHOCHb NOO0AYU;
0) ycmparnsem ymeuxu HcuoKocmu uz paboyeti kamepwvl,
8) CHUdICAem OeliCm8UmesibHy0 N00ayy HAcoca;
2) ycmpansem Hec80e8peMeHHOCHb 3aKPbLMUsl KIANAHO8.
25. B nopuiHeBOM Hacoce MpoCcToro AeicTBHUS OHOMY X0y MOPIIHS
COOTBETCTBYET
@) MoIbKO NPoyecc 6CACbIBAHUSL,
6) moavko npoyecc HacHeMAaHusl,
8) npoyecc 8cacvl8anus U HA2HeMAaHUs,
2) HU 0OUH NPOYecc He BbINOJHAEMCS NOJIHOCMbIO.
26. Kakoe 000py10BaHNI0O HACOCHOM CTAHIIMUA OTHOCS K
BCIIOMOTraTeJIbHOMY I'HIpOMeXaHu4YeckoMy?
@) OpeHadiCHas, NPOMUBONONCAPHAS U OCYUUMENbHASL CUCTeMA, 8aK)yM-
cucmema,
0) OpenasicHas, nNPOMUBONONHCAPHAS, MACTIOCUCMEMA, CUCTEeMA BeHMUNAYUU,
8) OpEeHAdCHAs, OCYUUMENbHASL U 8AKYYM-CUCMEMA,
2) OpeHadiCHas, OCYWUmenbHas U 8aKyyM-CUCMeMd, CUCTNEMA OXJIAHCOCHUSL.
27. Ilpu KaKuX yCJOBHSAX BO3MOKHO NMPUMEHEHHE BOJAOBBIMYCKHOTO
coopyxkeHusi ciponHoro Tuna?
a) 3apsoke cugphora 60008bINYCKA U KOACOAHUSAX YPOBHEL 800bl 8
gooonpuemHuexe He bonee Sm;
0) npu OMHOCUMENLHO HeOOILUUUX SUOPABIUYECKUX NOMEPSX 8 CUGhoHe U
KOJIeOaHUsX Ypo8Hell 800bl 8 8000NpUEMHUEKe He Doee Sm;
8) 3apsoxe cupona 80008bINYCKA U KOICOAHUSIX YPOBHEL 800bL 8 B000NPUEMHUEKE
bonee Sm;
28. YaapHas BOJIHA PHU THAPABJIHYECKOM yAape 3TO
a) obaracms, 8 KOMOPOUL NPOUCXOOUM VEeNluueHUue 0a6IeHUs,
6) obnacms, 8 KOMOPOUL YACTUYBL HCUOKOCU YOAPAIOMCs Opye 0 opyea,
8) BOIHA 8 BUOE CHCAMO20 00beMa HCUOKOCTU,
2) obnacms, 8 KOMOPOU HCUOKOCMb Yyoapsem 0 CMeHKU mpyoonposooa.
29. Pe3koe noBbIlIeHHE JaBJI€HNsI, BOSHUKAIOIIEE B HATTOPHOM
TpPyOONpoBoO/ie MPH BHE3AMHOM TOPMOKEHUH Padoyeii :KUIKOCTH HA3BIBAETCS
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a) euopasIUUecKum yoapom,
0) euopasnuuecKkum HanopoMm;
8) 2UOpaBIUYECKUM CKAUKOM;
2) eUOpaBIUYECKUL NPLIHCOK.
30. Yrto onpenessier BHIOOP YMCJIA HUTOK HAIIOPHOT0 TpyOonposoaa?
@) 8eudUHA ouamempa u cuopasiuyecKue nomepu 8 mpyoonposgooe;
O YUCno acpe2amos HACOCHOU CMAHYUU U BEeTUYUHA OUamMempa,
8) MUNOM 30aHUSL HACOCHOU CIMAHYUU,
2) YUCn0 azpe2amos HacoOCHOU CMAaHyuu U OIUHA HANOPHO20 MpPyboOnpoeooa
31. Yewm oramyawTcs BcachbiBaomme TpyOonpoBoabl OT
noaABOASAINX?;
@) 8eUUUHOU OUAMemMPa U 2UOPABIUYECKUMU NOMepSIMU 8 mPYyOonposooe;
0) OasneHuem 6 mpyoonposooe u Mamepuaiom CmeHoK;
8) pACnoNoHCEHUEM K YPOBHIO 800bl 8 B000UCHOYHUKE U OABIeHUEM 8
mpybonpogooe;
2) OnuHol mpybonposooa.
32. Kakue ¢paKkTopsbl BJAUSIOT HA BLIOOP THUINA 31aHUS HACOCHOM
CTAHIIUM;
@) mun Hacoca, no0a4a Hacoca 2eoMempuiecKas 8blcoma 6Cacbl8aHUs,
amnaumyoa Koiebaruil ypoeuei 600bl 8 000UCMOUHUKE,
6) mun Hacoca, nO0a4a Hacoca 2eoMempuiecKas 8blcoma HacHemanus,
amnaumyoa Koiebanuil ypoeuei 600bl 8 6000UCMOUHUKE,
8) YUCIO U NOOAYA HACOCA 2e0MeMPUYECKas 8bLCOMA BCACLIBAHUS, AMNIUMYOA
Konebanutl yposetl 600bl 8 B0OOUCHOYHUKE.
33. Kakne MeTOAbl HCIIOJIb3YIOTCS MPHU MOAOOPE KECTKOJIONMACTHOTO
0CceBOro Hacoca?
a) obmouka pabouezo Koneca,
0) Opoccenuposanusi,
8) U3MeHeHUs yeia YCIMaHO8KU IONAcmell,
34. Kakmue MeToabl 10pad0TKH He mpuBoasiue K cHmxenuro KIIT/{
HCIOJIb3YIOTCS IPHU MOA00pe HEHTPOOEKHOro Hacoca?
a) obmouku pabouezo Koneca,
0) Opoccenuposanusi,
8) U3MeHeHUe YACTNOMbl 8PAUEHUSL;
2) ) usmenenus ya2ia yCmaHo8Ku Jonacmell.

4 Ilpumepnote 3a0auu no oucyunaune Hacocwvl u nacocnuvle cmanyuu

Pa3zgea 2. IlapaMeTpbl HACOCOB.

3aoaua:

Boja 3abupaeTcs HacocoM U3 BOJIOMCTOYHUKA U TIOJIA€TCS MO CTAIbHBIM
TpyOOIIpOBOAaM B BOJIOIIPUEMHHUK COTJIACHO MPUBEJICHHOW HUXKE CXEMBI.

TpeOyercs onpeneauTs HeOOXOJUMBIN JIJIs1 TOIa4X BOJIBI HAMIOP Hacoca
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Hcxonnbie nanHbIe:

- mozaBaeMblii pacxon Q = 0,9n%c

- reoie3ndecKas BoicoTa mogbema . = 52m;

- IUaMeTp U JITIMHA BcackiBarolero Tpyoomnposoja D1 = 1w, L1 =35m;

- TUaMeTp U IJIMHA HanopHoTro TpyoborpoBoaa Dy = 0,9, Lo =400m;

- MECTHBIE TIOTEPH HAIOpa MPUHATH COOTBETCTBEHHO BO BCACHIBAIOIIEM U
HAIIOPHOM TPYOOIIPOBOC paBHBIMU NeCy,, = 0,27m, 4y, = 0,3 1m;

- IIOTEPH HAIOPa M0 JJIMHE paccuuTaTh 1o Gopmyiae AQ2L

- yIeJIbHOE CONMPOTHUBIIEHUE TPYOOIIPOBOIa 4 BCACHIBAIOILIETO U HAIIOPHOIO
OPUHSITH COOTBETCTBEHHO paBHbIMU A%¢ = (0,017, A"* = 0,03;

©
ocb o
Hacoca ©

o

he § —
H.Y. ‘ K‘/

w.=0,5
Z

OtBeTr H = 53,61m.

L /L/W
3aBWXKKa

Paznen 4. XapakTepuCcTHKH JIONACTHHIX HACOCOB M TPYOONpoBoaa

3aoaua 1

1. Boxa nmogaeTcst Mo cucTeMe CTalbHBIX TPYOOIPOBOIOB IUAMETPOM =
500mm, nmunoit = 900m Ha BbIcOTYy 26/Mm. TpedyeTcs MOCTPOUTh XapaKTEPUCTUKY
Tpy6omnpoBoaa H,, =f(Q). Ilotepu Hamopa 1o HHE TPyOONPOBOIA PACCUUTATD
o popmyne AQ>L, yaenbHOe CONPOTUBIEHHE TPYOOIIPOBOAa A IPUHATH PABHBIMH
A = 0,0578c¢?/m8. Mectuble orepu Hanopa hm., B TpyOOIPOBOIE IPUHATE
paBabIMH 10% OT mOTEPH 11O JIJIUHE;

XapakrepucTtuka TpyoomnpoBoja

Q, »*/c | 0 | 005 010 | 0,15 | 0,20 | 0,25 | 0,30 | 0,35 | 0,40
H,,,m |260|26,14| 26,57 | 27,29 | 28,29 | 29,58 | 31,15 | 33,04 | 35,16

3aoaua 2

2. Bona 3abupaetcst nenTpoOexusiM Hacocom mapku /{ —1000 - 40 (14H/]c),
n = 980 06/mun U3 BOJOUCTOYHUKA M TOJACTCS IO CTAIBHBIM TPYOOIPOBOJIaM B
BOJIONIPUEMHUK XapaKTepUCTHKA HAcOCa MPUBEICHA HIUKE.

TpeOyercs onpeneauTs pekuM padoThl HACOCA U COOTBETCTBYIOIIYIO €My
rnojiaqy, Hamop, MomHocTh U KIT/I.

HUcxonnsle naHHEBIE:

- reo/ie3nUecKas BeIcOTa rmoabeMa H, = 26m;

- TuaMmeTp u nnuHa Tpyoomnposoaa D1 = 0,5m, L =900m;

- - IIOTEpPH HATOPA I10 JJIMHE paccuuTaTh 1m0 Gopmyae AQZL

- YAEJIbHOE COMPOTUBIIEHUE TPYOOIIPOBOIa A NPUHSTH PaBHBIMU A =
0,0578c¢/mb;
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- MECTHBIC MTOTEPH HAOpPa N, B TpyOOIIpOBOAE PUHATH paBHbIMU 10% OT
MOTEPbH MO JJINHE;

H, M
E)
n,%
100 — 50 HH-Q
i I e n-Q N, kBt
T | ~ ‘
0 Ja = et ™~ Lo
N / \\ L
I
0 ® o )
J // ] \\ L
/
020 / ~ - 140
7
— / | -
N 7
2 Hn - L 10
0o L&
0 E 1 . X 2 E « I E Qn/c

Xapaxmepucmuxka nacoca /I —1000 - 40 (14H/Ic), n = 980 06/mun

Otet: Q, = 380n/c, H, = 43m

Pa3znen 5. Teopusi nogo6us J0MaCTHLIX HACOCOB

3aoaua:
H, M
)
N, 7
10 — 50 H.-Q
| “\\ T]— Q N, kBr
I
8 —f 40 :, — \\ L
i \\\ L
60 - 30 —————1— /,/ NG — 180
i A — T ™\ L
/ N
0n-20 / /// L 40
7/ —
i / - ] L
010 N"-Q// L 100
L~
00 =60
0 5 100 1 2 20 E ) 4 I 500 Q,nlc

Xapaxkmepucmuxa nacoca /I —1000 - 40 (14H/Ic), n = 980 06/mun
OnpenenuTs HEOOXOIMMYIO YACTOTY BpamieHus Ny Baja Hacoca /[ —1000 - 40

(14H/[c), n = 980 06/mun, XapaKTepUCTHUKA KOTOPOTO MPUBEJCHA HA PUCYHKE C
TEM, YTOOBI PU HOBOW YaCTOTE HACOC YJOBJIECTBOPSII pab0UYNM 3HAYCHHSIM HAmopa

Hpus = 33 m numopaue Qpus = 350 1/c..

Ortsert: Ny =941 06/ mun
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5. IlpumepHnplit nepeuensv 60nPocoe K Ikzameny no oucyunaune Hacocol u
HACOCHble CMAHUUU

1. [TonsiTusi: «HACOC», «HACOCHBIA arperar», «HacOCHas YCTaHOBKay,
«HACOCHAs CTAHLIM».

2. Knaccuduxanuys HacOCOB M BOJOMOIBEMHBIX MAIIUH MO Pa3TUYHBIM
npusHakaMm. O06J1acTh MPUMEHEHUS HACOCOB Pa3IMUHbBIX TUIIOB.

3. Knaccudukanuys n0macTHeIX HACOCOB M HMX MapkupoBka. O0macTh
IPUMEHEHHsI HACOCOB TI0 MOJ1aue U HaIopy.

4, OcHOBHBIE JHEPreTMYECKUe NapaMeTpbl Hacoca: Iojlaya, Harop,
noJie3Hasi 1 motpedisieMasi MOITHOCTH, KOA(DPUIIUEHT MOJIE3HOTO JEHCTBUS.

5. CxeMbl HACOCHBIX YCTaHOBOK. ['eoje3nueckass BBICOTa TOJIbEMA,

IrCOMCTPHUYCCKHUC BBICOTBI BCACBIBAHUA W HAT'HCTAHMUA. HpI/I60pBI AJIs1 U3BMCPCHUA
JaBJICHUA.

6. Cxema HaCOCHOW YCTaHOBKH C MOJIOKUTEIILHOU BHICOTOW BCACHIBAHMSI.
Omnpenenenue Hamopa Hacoca Mo MOKa3aHUsIM U3MEPUTEIbHBIX TPUOOPOB.

7. Cxema HaCOCHOHM YCTaHOBKM C OTPHIIATEIbHON BBICOTOM BCACHIBAHMS.
Omnpenenenue Hamopa Hacoca 1o MOKa3aHUsIM U3MEPUTEIBHBIX TPHUOOPOB.

8. Cxema HacOCHOM yCcTaHOBKHM cu(oHHOro Tuma. OnpeaelieHne Hamnopa
HAacoca 1Mo MOKa3aHUsIM U3MEPUTENbHBIX TPHUOOPOB.

Q. LlenTpoOexHble  KOHCOJIbHBIE HACOCHI: OOJACTh MPUMEHEHWS,

KOHCTPYKIIHSI, JOCTOMHCTBA M HEJIOCTAaTKH, MaPKUPOBKA.

10. [enTpoOexHBIE HACOCH C IBYCTOPOHHUM BXOJIOM B pabouee KOJeco:
00JaCcTh MPUMEHEHHMSI, KOHCTPYKIIUSA, TOCTOMHCTBA U HEJIOCTATKH, MaPKUPOBKA.

11. [enTpoOexHbIE MHOTOCTYIIEHYAThIE CEKIIMOHHBIE HACOCHI: 00JACTh
NIPUMEHEHHS, KOHCTPYKIIMS, TOCTOMHCTBA U HEIOCTATKH, MapKUPOBKA.

12. IlenTpoOexHble MHOTOCTYIIEHYAThIE HACOCHl C OCEBBIM pPa3beMOM
KOpIryca: oOJacTh TNPUMEHEHHS, KOHCTPYKIUS, JIOCTOMHCTBA M HEIOCTaTKH,
MapKHUPOBKaA.

13. IentpobexHbie  (exanbHBIE  HACOCHI:  Ha3HAYeHHE, O00IacTh
MPUMEHEHUS, KOHCTPYKIIHSI, IOCTOMHCTBA M HEIOCTATKH.

14. IlenTpoOexHbIe BEPTHKAJIbHBIE HACOCHI: 00JIaCTb NPUMEHEHHS,
KOHCTPYKITHUS, JOCTOMHCTBA U HEJAOCTATKU, MAPKUPOBKA.

15. OceBble HacoChl C JKECTKO3aKPEIUJIEHHBIMU H  TMOBOPOTHBIMU
JOMaCTAMH: 00JIaCTh TPUMEHEHUS, KOHCTPYKIHSI, JOCTOMHCTBA M HEIOCTATKH,
MapKHUPOBKA.

16. JlmaronanpHBIE HACOCHI: OOJACTh TPUMEHEHUS, KOHCTPYKITHS,
JIOCTOMHCTBA U HEJOCTATKH, MAPKUPOBKA.

17. CkBaXXWHHBIE HACOCHI C TPAHCMHCCHOHHBIM BajiOM M C TOTPYXHBIM
ANIEKTPOABUTATENIEM: 00JacTh TNPUMEHEHHsS, KOHCTPYKIIHS, JTOCTOWHCTBA W
HEJI0OCTATKH, MAPKUPOBKA.

18. BomokoiblieBble BaKyyMHBIC HACOCHI: Ha3HA4YCHHE, KOHCTPYKIIHS,
NPUHIAN JEUCTBHUS.
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19. BuxpeBbie HAcOCHI: 00JIaCTb MPUMEHEHUS, KOHCTPYKIUS, MPUHIIHI
JEUCTBUS.

20. CrpyitHple  Hacocel:  00JacTb  NOPUMEHEHHUS,  KOHCTPYKIIMS,
JOCTOMHCTBA W HEJOCTATKH, PUHITUTI ACHCTBUSI.

21. BoszaymiHbie BOJONOIBEMHHMKH: 00JacTh MPUMEHEHHS, MPUHIIUII
JEHCTBUS, TOCTOMHCTBA U HEJOCTATKH.

22. llopmHeBble W TIJIYH)XXEPHbIE HACOChl: OOJacTh MNpPUMEHEHUS,
KOHCTPYKITUS, TIPUHIIAT TSHCTBUS, TOCTOMHCTBA M HEJIOCTATKH.

23. OceBas Harpyska: IIPUYUHBI BO3HUKHOBEHUS, CIOCOOBI
YPaBHOBEIIMBAHUS OCEBBIX YCHJIUH y Pa3IMYHBIX TUIIOB HACOCOB.

24. TlpuHiun neMcTBUS LEHTPOOEKHOTo Hacoca. TedeHHwe KUIKOCTH B
KaHaJIax pabouero koyieca Mpu OECKOHEYHOM U KOHEUHOM YHCJIe JIOMmacTe.

25. IlnaHbl CKOPOCTEH ABMKCHUS KUIKOCTH IPU BXOJIE HA JIOMACTH U TIPH
BBIXO/JIe U3 paboyero kojieca mpu 0ECKOHEYHOM M KOHEYHOM YHCJIC JIOTACTEH.

26. OcHOBHOE ypaBHEHHE IIEHTPOOEKHOro Hacoca (ypaBHeHHE Jiiiepa).
BreiBon popmynel Teopetudeckoro Hamopa Hrp, pabouero koseca ¢ 0€CKOHEYHO
OOJIBIIIMM YHCIIOM JIOTIACTEH.

27. Teoperuueckuid Hamop Hp 1eHTpoOekHOro Hacoca C KOHEYHBIM
yucaoM jonacreil. Csa3p Mexay BennunHaMu Hrpo, 1 Hr.

28. BnusHue yrima  yCTaHOBKM  JIomacTelfs,, ,Ha Hamop KoJjeca
[IEHTPOOEKHOTO Hacoca.

29. Tlotepu B pabouux opraHax ¥ Kod(Q(UIMEHTHI MOJIE3HOTO JEHCTBUS
11.0. Hacoca: 0OBEMHBIH, THIPABINYECKHIE, MEXaHUYECKUE, TTOJHBIM.

30. Kparkas Teopusi OCHOBHOTO Hacoca. TedeHue >KUJIKOCTH B pabodyem
KOJIECE W BBINIPABJISIONIEM amnmnapare. TeopeTUYeCKU U ICHCTBUTEIbHBIN HAOPbI
0CEBOT'0 Hacoca.

31. Teopus  momoOusi  JOMACTHBIX  HACOCOB:  I'€OMETPUUYECKOE,
KMHEMAaTU4YeCKOe M JMHAMUYECKOE TOJ00Me: OCHOBHBIE KPUTEPUU MOJ00US
JIOTIACTHBIX HACOCOB.

32. Koadodurment OBICTPOXOIHOCTH JIOMACTHBIX HACOCOB Mg TOHATHE,
BbIBO (opmynsl. Kriaccudukamuss JT0OMacTHBIX HACOCOB B 3aBUCHUMOCTH OT
kod(unrerTa OBICTPOXOTHOCTH.

33. KaBurtamus B JIOMACTHBIX  HAcocax:  TOHATHE,  MPUYUHBI
BO3HUKHOBEHUS, BO3JCHCTBUS Ha JeTanu U paboTy Hacoca. KaBurarmonnas
spo3usi. Mepa OOpbOBI C TOCIEACTBUSMH KaBUTAIIMU B JIOMACTHBIX HAacOCaX.
Kasurarmmonnslii 3amac Ah.

34. KaBuTanuoHHBIC UCTBITAHUS JIOMACTHBIX HACOCOB: IIEJIb MCIBITAHUS,
CXeMa YCTaHOBKHM, W3MEpHUTENbHAs amnmaparypa, METOJAWKA TPOBEICHUS
ucnplTaHnid. KpuThdeckue W JIONMyCTUMBbIE KaBHUTAIIMOHHBIC 3amacekl: Ahq, Ah,,

Ahygy, Ahyy,

35. XapakTepucTWUK JIOMIACTHBIX HACOCOB: BHIBI H OCOOCHHOCTH
XapaKTEPUCTHUK 11.0. U OCEBBIX HACOCOB. 3aBUCUMOCTh XapaKTEPUCTHUK HACOCOB OT
ObIcTpOXOHOCTU. Pabouast 00iacTh Ha XapaKTepUCTHKE Hacoca. Y CIIOBUE IMycKa
JIOMACTHBIX HACOCOB.

Kp?
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36. CoBmecTHass paboTa Hacoca ¢ TpyOOmpoBojaOM. XapakTEpUCTUKA
Tpybonposozna Hy, — Q. Pabovas Touka.

37. TlapamnenbHass paboTa JIOMACTHBIX HACOCOB €  OJMHAKOBBIM
HalOpPHBIMU XapaKTEPUCTUKAMH: CXEMa COCIUHEHHMS, YCIOBHUS TPUMEHEHUS,
MOCTPOEHUE CYMMAapHOM HamopHOM Xapakrtepuctuku. Ormnpenenenue oOmie
paboueil TOUKH U paboUYrX TOYEK KaXJI0ro Hacoca.

38. TlapamnenbHass paboTa JIONMACTHBIX HACOCOB C  Pa3IUYHBIMHU
HAlOPHBIMU XapaKTEPUCTUKAMH: CXEeMa COCJUHEHHMS, YCIOBHUS TPUMEHEHHUS,
MOCTPOEHUE CyMMapHO paboueit xapaktepuctuku. Onpeaenenue oo1ei padbouei
TOYKH M pabOUMX TOYEK KaKJOTO Hacoca.

39. IlocnenosarenbHas paboTa JIONACTHBIX HACOCOB: CXEMa COEAUHEHUS,
yCJIOBUSI TPUMEHEHHU S, TOCTPOSHHE CYMMapHO HAaTOPHOU XapaKTEPUCTHUKHU.

40. TIlapamerpuyeckue  HCMBITAHUS  JIOMACTHBIX  HACOCOB:  LEJb
UCTIBITAHUN, CXeMa YCTAHOBKH, HW3MEpHUTENbHAs  ammaparypa, MeETOAuKa
IIPOBEICHUS UCTIBITAHMUS.

41. CnocoObl  perynupoBaHusi  paOOThl  JIOMACTHBIX  HACOCOB.
[IpeumytiecTBa 1 HEAOCTATKU

42. Kiaccudukainys HACOCHBIX CTaHIMM MO HA3HAYEHUIO , TIO0 MECTY
pacnoyioKeHHsI MO Tpacce BOJOIOAAYU, MO KOHCTPYKTHBHBIM IPU3HAKAM, IIO
HaJIeKHOCTH, 110 Mojaye.

43. Cxembl THAPOY3JIOB HACOCHBIX CTAHIIMN HAa OPOCUTEIBHBIX CHCTEMax
npu 3a00pe BOJIBI U3 KaHaIa.

44.  Cxembl THAPOY3JIOB HACOCHBIX CTAHIIMN HAa OPOCUTEIBHBIX CHCTEMax
npu 3a60pe BOJIBI U3 BOAOXPAHMIIUIIA.

45. CxeMbl TUJIPOY3JIOB HACOCHBIX CTAHIIMN Ha OPOCUTEIBHBIX CHUCTEMAaxX
pu 3a00pe BOJIBI U3 PEKHU.

46. Cxembl THAPOY3JIOB HACOCHBIX CTAHIMH OCYIIUTEIBHBIX CHCTEM C
3a00pOM BOJBI U3 OTKPBITOTO KaHajla v U3 TPyOOIpoOBO/Ia.

47. CXxeMmbl THAPOY3JIOB HACOCHBIX CTaHIUKA C\X BOJOCHAOXKCHHS C
3a00pOM BOJIbI U3 TIOBEPXHOCTHBIX U MOA3EMHBIX HCTOYHHKOB.

48. Cxembl THAPOY3JIOB KaHATM3AIMOHHBIX U HACOCHBIX CTAHIIHM.

49. OCHOBHOE THIPOMEXAaHHYECKOEC M DHEPreTHUeckoe o0OpyIoBaHHUE
HacOoCHBIX crTaHiui: Hasnadyenwe, coctaB. TpeOoBaHUs, TPEIBABIIEMbBIE K
OCHOBHBIM HacoCaM.

50. Ompenenenre pacyeTHBIX HAMoOpa U MOJA4Yd, KOJMYECTBA OCHOBHBIX
HACOCOB TPH 33JIaHHOM Tpadrke BogomoTpedieHus. BeiOop 0OCHOBHBIX HACOCOB.

51. BriOop OCHOBHOTO Hacoca W3MEHEHHEM 4YacTOTHI BpAIlEHUS Baja:
YCJIOBUSI IPUMEHEHUSI METOJa, TOCTPOCHHE paboYnX XapaKTepUCTHK Hacoca Mpu
HOBOMW 4acTOTE BpaIllCHUS BaJa.

52. BpiOop OCHOBHOTO Hacoca C TPUMEHEHHEM OOTOYKH pabodero
KOJieca: YCJOBHUS MPUMEHEHHUS, MOCTPOEHUE pabOYMX XapaKTepHUCTHK HAcoca C
00TOYEHHBIM PabOUYUM KOJIECOM.

53. Bribop OCHOBHOTO Hacoca METOAOM MOJEIUPOBAHUS: YCIOBHS
MIPUMEHEHUS] METOa, TOCTPOCHUE pabOUHNX XapaKTEepUCTUK HATYpPHOTO HAcoca.
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54. Jlpuratenu NS TMPUBOJOB HACOCOB. € MEXAHMYECKOH HSHEPTUU OT
aBuratenst Kk Hacocy. OmnpeneneHre MOIIHOCTH 3JEKTPOIBUTATENs MPU TPUBOIC
LEHTPOOEKHOTO U OCEBOT0 HACOCOB. BBIOOp 3eKTpoagBUTATENS.

55. Craumonapubie 3manuss HC w  ux  knaccupukanus 1o
KOHCTPYKTHUBHBIM MPU3HAKaM. Y CIIOBUS, OIpeaensionye Bproop tumna 3aanus HC.

56. 3pganme HC HazemMHOro Tuma: yclOBHUsS NPUMEHEHHs, KOMIIOHOBKA,
KOHCTPYKITHS, ONpe/IeJICHHEe OCHOBHBIX Pa3MEpOB.

57. 3panme HC kamepHOro TUIla ¢ «CyXOil KaMepoil» ¢ TOpU30HTAIbHBIMU
11.0. HacocaMu: yCIIOBHUS NMPUMEHEHHS, KOMIIOHOBKA, KOHCTPYKIIHS, OIMpPEICICHHS
OCHOBHBIX Pa3MEpOB.

58. 3manme HC kamepHOro THMa C «CyXOH Kamepoil» ¢ BepTUKaIbHBIMU
11.0. Hacocamu: yCIOBHS MPUMEHEHHS, KOMIIOHOBKA, KOHCTPYKIIHS, OMpPEICICHHS
OCHOBHBIX Pa3MEpOB.

59. 3manme HC xamepHOro TUMa ¢ «MOKpPOH KamMepoil» ¢ BepTUKAIbHBIMU
OCCBBIMH HAcOCaMH: YyCIIOBUS TPUMEHEHUS, KOMIIOHOBKA, KOHCTPYKITHS,
OTIpe/IeTICHUS] OCHOBHBIX Pa3MEpOB.

60. 3panne HC OnouHoro Ttuma ¢ BEPTUKAIBHBIMH 11.0. Hacocamu:
yCIIOBUS TIPUMCHEHUS, KOMIIOHOBKA, KOHCTPYKIIHS, OINPEIACICHUS  OCHOBHBIX
pa3MepoB.

61. 3pmanue HC 6i04HOrO THUMA ¢ BEPTUKAIBHBIMU OCEBBIMH HACOCAMH:
YCIIOBUSL TPUMEHEHUSI, KOMIIOHOBKA, KOHCTPYKIHS, ONPEIEICHUS  OCHOBHBIX
pa3MepoB.

62. IlepenBuxubie HC.

63. HC, noparomme Boay B 3akpbiThie opocutenbHble cetn (30C):
OCOOCHHOCTH, OCHOBHOE BCIIOMOTATeJIbHOE OOOpYAOBaHHE, OIpEICICHHE
pPaCUETHBIX MOJa4Yei U Haropa OCHOBHBIX HACOCOB, TEXHOJIOT Ul PAOOTHI.

64. HC cucrem BomocHaOXeHMs: KiaccudUKaIusi, OCOOCHHOCTH,
OCHOBHOE BCIIOMOTAaTelIbHOE 000pYJ0BaHUE, OMPEEICHIE PACUETHBIX MoJaueh u
Hanopa HC 1 moabema B 3aBHCMMOCTH OT Ha3HA4Y€HUS! CTaHIMHU, OMpPEICIICHUE
pacueTHbIX nogayei u Harnopa HC 2 nogbema.

65. HC OCYIIUTENbHBIX  CHUCTEM:  OCOOEHHOCTH,  OCHOBHOE
BCIIOMOTATEIbHOE O0OpYAOBAaHME, OMpPENENIEHNE PACUETHBIX IMOJadei W Harmopa
OCHOBHBIX HACOCOB.

66. BcacpBaromme ~— TpyOOmpoBOABI:  Ha3HaueHHE, 00OpYyIOBaHUE,
TpeOOBaHUs, IPEABSBISIEMbIC IPU TPOSKTHPOBAHUM.

67. IlomBomsamue TPpyOOTIPOBOIBI: Ha3Ha4YCHHUeE, o0opya0BaHuUeE,
TpeOOBaHUs, IPEABSIBISIEMbIC IPU TPOSKTHPOBAHUM.

68. BomozabopHoe  coopyeHWe ~ HAa  TYNHKOBOM  KaHajie  C
BOJIOTIPUEMHUKOM, BBITIOJIHEHHOM pa3fenbHo oT 3manus HC ( pasgenbHas
KOMITOHOBKA): yCIIOBUS MPUMEHEHUS, KOHCTPYKIIHUS, 000pyIOBaHHE, OTPECICHIEC
OCHOBHBIX pPa3MEpOB.

69. BomozabopHoe  COOpy)XEHHME  Ha  TYINHKOBOM  KaHaje ¢
BOJIONIPUEMHHUKOM, BBITIOJTHEHHOM coBMelieHo co 3nanneM HC (coBMmemieHHas
KOMITOHOBKA): yCIIOBUS MPUMEHEHUS, KOHCTPYKIIHS, 000pyIOBaHHE, OMPE/ICICHIE
OCHOBHBIX Pa3MEpOB.
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70. beperoBoe BOA03a00pPHOE COOPYKEHHE Ha PEKE, BBHIMOJIHEHHOE
oraenbHo oT 3aaHuss HC (pa3genbHas KOMIIOHOBKA): YCJIOBHUS NPUMEHEHMS,
KOHCTPYKIIHSI, 000pyZ0OBaHKE, ONPENEIEHNE OCHOBHBIX Pa3MEPOB.

71. beperoBoe B0J03a00pHOE COOPYKEHHE Ha PEKE, BBINOJHEHHOE
coBmenieHo co 31anueM HC (coBMmelleHHass KOMIIOHOBKA): YCJIOBHS IPUMEHEHHU S,
KOHCTPYKIIHS, 000pyZ0BaHKE, ONpeIeIeHne OCHOBHBIX Pa3MEPOB.

/2. BoponpueMHble OrOJIOBKU PYCIIOBBIX, BOJ103a00PHBIX COOPYKEHUI Ha
peKax: THUIbI KOHCTPYKLHUSA, 000pYyI0BaHUE, ONPEEICHINE OCHOBHBIX Pa3MEPOB.

/3. PpiOo3ammuTHbIe coopykeHuss u yctpouctBo(P3VY): TpebGoBaHus,
npeabsasisieMmbie K P3Y, tunel u koucTpykuuu P3Y.

74. BHyTpUCTaHUMOHHbIe HamopHble KoMMmyHuKanuun HC: cxemsl
KOMMYHHUKAallUM B 3aBUCUMOCTH OT Ha3zHadeHust HC, Turbl HacocoB, 4uciia HUTOK
HANOPHBIX TPYOOTIPOBOIOB, 00OPYAOBAHUE.

75. Hanopusie TtpyOompoBoasl HC: Ha3HaueHnue, Kiaccudukanus,
yCIIOBUSL MPUMEHEHUsI CTaIbHBIX, k/0 W acOECTOLIEMEHTHBIX TpYyO, BbIOOp uucia
HUTOK M MaTepuasa TpyoOonpoBOIOB.

76. OrmpezneneHre 5>KOHOMHUYECKM HaWBBITOJHEHIero nauamerpa [,
HANOPHOTO TPyOOINpPOBOAa. YKIIaKa HAIOPHBIX TPYOOIIPOBOIOB.

/7. T'mppaBnuyeckuil ynap B HamopHbix TpyOompoBoaax HC: mpuumHsl,
BBI3BIBAIOIME  THAPABIMYECKHWE  yIapbl, CPEACTBA  3aIlUThl  HAMOPHBIX
TpyOonpoBoa0oB U 0bopynoBanus HC ot ruapaBinyeckoro yuapa.

78. BoIoOBBITYCKHBIE COOpYKEHHUS: Ha3HA4YeHHs, KiIacCUPUKALUA TI0
KOHCTPYKIIMM ¥ CHOcoOy TpeaoTBpalleHusi OOpaTHOTO TOKa BOJBI MpH
OTKJIFOYEHMSIX HACOCHBIX arperatroB, YCJIOBHS MPUMEHEHHS pPa3INYHbIX THUIIOB
BOJOBBINYCKHBIX coopy:xenuil (BBC).

79. BBC c¢ 3anopHpIMH YyCTpOHCTBAMH MEXaHHUYECKOTO JICHCTBUSIMU:
yCIIOBUSL TIPUMEHEHMS, KOMIIOHOBKA, KOHCTPYKIIUS, OIpEJEICHHEe OCHOBHBIX
pa3MepoB, THIIBI 3aMIOPHBIX YCTPOMCTB.

80. BBC cudonHoro Tuma: YycJIOBHS TPUMEHEHUS, KOMIIOHOBKA,
KOHCTPYKIUS, OINPEIEICHUE OCHOBHBIX pa3MEPOB, YCTpPOHCTBAa I CpbIBa
BaKyyMa.

81. BBC c mepennBHON CTEHKOW: yCIOBUS NMPUMEHEHHUS, KOMIIOHOBKA,
KOHCTPYKIIHS, ONPEEICHNE OCHOBHBIX Pa3MEPOB.

82. BcnomoratenbHoe o0opynoBaHUE u 000pyI0BaHUE,
oOecneunBaronee coocTBeHHbIEe HYk bl HC: Ha3HaueHue, cocTas.

83. Mexanudeckoe 00OpymOBaHHE: 3aTBOPHI ( OCHOBHBIC, PEMOHTHBIC,
aBapuiiHbIE), COpOYJEP>KUBAIOLINE pELIETKH, MOTbEMHO-TPAHCIIOPTHOE
obopytoBaHHE.

84. BakyyMm-cucTema: Ha3Ha4YC€HHE, COCTaB, MPUHIMI JICHCTBHS,
OIpEJIENIEHNE OCHOBHBIX MTAPaMETPOB.

85. Cucrembl apeHaka W OTKAuyKH: Ha3HAYCHHE, COCTaB, OMNpEICIICHUE
OCHOBHBIX ITAPaMETPOB.

86. IlpoTuBomoxapHasi cHCTeMa: Ha3HA4YCHHE, COCTaB, OIpEAeICHUE
OCHOBHBIX I1apaMETPOB.
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87. T'mapaBnuyeckue W BOJHO-DHEPTETHYCCKHUE PACUCTHI MO THAPOY3ITY
HC.

88. Cmnoco6w1 perynupoBanus nojgauu HC. [IpeumyiectBa u HeTOCTaTKU
pa3IMYHBIX CIOCOO0B PETYINPOBAHUS.

6.2. Onucanue nmokasaresjae 1 KpUTepueB KOHTPOJIA yCIIEBAEMOCTH,
ONUCAHNE IIKAJ OlleHMBAHUSA

I[J'ISI OLCHKH 3HaHHﬁ, YMCHHﬁ, HaBBIKOB H (bOpMI/IpOBaHI/ISI KOMIICTCHLIUHU IIO
AUCHUIIIIMHC MOKET NIPUMCHATHCSA 6aJ'IJ'IBHO-peﬁTHHFOBaH/TpaHHHHOHHaH CHUCTCMa
KOHTPOJIA U OLICHKHU YCIICBACMOCTH CTYJACHTOB.

B ocnHoBy OannbHO-peliTuHroBoit cucremnl (bPC) monoskeHbl MPUHIUIBI, B
COOTBETCTBHUH C KOTOPHIMU (POPMHUPOBAHKE PEUTHUHTA CTYJEHTA OCYIICCTBISCTCS B
XOJ€ TEKYILIETrO, MPOMEKYTOUYHOIO KOHTPOJIS M IPOMEKYTOYHOW AaTTECTaLUU
3HAHUMU.

Tabmuma 7
Mlxamaa IK3ameH/
. 3auer
OLlCHUBAaHHUS 3ader ¢ OLIEHKOM

85-100 O1innyHo

70-84 Xopoio 3a4uer

60-69 Y 10BAETBOPUTEIIBHO

0-59 HeynoBnerBopureasHO HEe3a4eT

[Ipu ucnob30BaHUU TPAAULMOHHON CUCTEMBI KOHTPOJISI U OLICHKH
YCIIEBAEMOCTH CTYJICHTOB JOJIKHBI OBITh MPEICTABICHBI KPUTEPUH BHICTABIICHHS
OIICHOK 10 YeTHIPEXOA/NIBHOM CUCTEME «OTIIMUYHO», «XOPOIIIOY,
«YIOBJIETBOPUTEILHO», «HEYIOBICTBOPUTEILHO» MO0 «3aUeT», «HE3aUCT.

KpuTtepuu oueHuBaHus pe3yabTaTOB 00y4eHH s

Tabmuna 8

Onenka Kpurepun onenuBanus
OLICHKY «OTJIMYHO» 3aCIYKMBAET CTYACHT, OCBOUBILINI 3HaHUS,
YMEHUS, KOMIIETEeHLIMU U TEOPETUYECKU MaTepuan 6e3 mpoOesioB;

Bricokunit N
OBCHE BBITIOJTHUBIIHMA BCe 3a/IaHUS, PEAYCMOTPEHHbIE YUeOHBIM TUIAHOM Ha
yp BBICOKOM KaU€CTBEHHOM YPOBHE; IPAKTHUYECKNE HABBIKU
(0THM4HO)

npo¢ecCHOHATBLHOTO MPUMEHEHHUS OCBOCHHBIX 3HAHUH c(POPMUPOBAHBI.
Komnerenuun, 3akperyi€éHHbIE 32 JUCLUILIMHON, ¢(pOPMHUPOBAHBI HA
YPOBHE — BHICOKHUH.

OLICHKY «XOPOLI0» 3aCIyXKUBAET CTYJACHT, IIPAKTUYECKH ITIOJTHOCTHIO
OCBOMBILNN 3HAHUS, YMEHUsSA, KOMIIETCHIIUN U TEOPETUUECKUI
MaTepuall, yaeOHbIEe 33/1aHUs HE OLIEHEHbl MaKCUMaJIbHBIM YUCIIOM
6aJ15I0B, B OCHOBHOM C(HOPMHPOBAJ MPAKTHUECKUE HABBIKH.
Kommnerennum, 3akperyi€éHHble 32 JUCHUILIMHON, ¢(hOPMHPOBAHbI HA

CpenHuii ypoBeHb
«»
(xoporo)
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YPOBHE — XOpoummii (cpeaHuii).
OIIEHKY «Y/I0BJIETBOPUTEIbHO» 3aCIYKUBACT CTYJEHT, YaCTUYHO C

IToporossrit npoOenamMu OCBOMBIINK 3HAHUS, YMEHHS, KOMIIETSHIINU U
YPOBEHB «3» TEOPETUYECKHI MaTeprall, MHOTHE YUeOHbIC 3aJaHusI THO0 HE
(YIOBIETBOPUTEIND | BBIMOJIHUIIL, JINOO OHU OIIEHEHBI YHCIIOM 0alIOB OJIM3KHM K
HO) MUHHMAaJIbHOMY, HEKOTOPBIE MPAKTHUECKUE HAaBBIKK HE COPMHUPOBAHBIL.

KoMniereHum, 3akperui€HHbIE 32 JUCHUIINHON, CGOPMUPOBAHBI HA
YPOBHE — 10CTATOYHBIIA.
MuHHMaIBHBIA | OLIEHKY «HEYIOBIECTBOPUTEIBHO)» 3aCIIY)KMBAET CTYIEHT, HE OCBOUBIIHN

YPOBEHB «2» 3HaHUS, YMEHUs, KOMIETCHIINN U TEOPETUYECKH MaTepual, ydeOHbIe
(HeynOBIETBOPUTE | 33JaHUS HE BBINOJIHWI, IPAKTUYECKUE HABBIKU HE CHOPMHUPOBAHBI.
JHHO) KoMniereH1um, 3akperui€HHbIE 32 JUCHUIUIMHON, He ¢(hOPMHPOBaHBI.

7. Y4eOHO-MeTOANYeCKOe U MHPOPMAINIMOHHOE o0ecriedeHHe TUCHUIITMHBI

7.1 OcHOoBHAas JuTEpaTypa

1. Amu, Mynzep Cynerimad. Hacockl U HacOCHbIE YCTAaHOBKH: YUYEOHUK JIJIsI
CTYJIEHTOB BBICIIUX yueOHBIX 3aBeneHuil. Pexkomengosano YMO / M. C. Anu, 1.
C. bermspos, B. ®. UYebaesckuii; Poccuiickuii rocyaapCTBEHHBIH arpapHbIii
yauepcuter - MCXA wumenun K. A. TumupszeBa (MockBa). — DJIEKTpOH.
TekcToBble aH. — MockBa: PTAY-MCXA um. K. A. Tumupszena, 2015. — 330
c.: puc., Tabm., uB.ui. — (150 ner PTAY-MCXA). — Komekuus: YdyeOHas u
y4eOHO-MeToAuYecKas auTepaTypa. — Pexum JocTyna
http://elib.timacad.ru/dl/local/357.pdf.

2. JIeontnes, B. K. Hacochl 1 HAaCOCHbBIE YCTAHOBKU: pacyeT HACOCHOU
YCTaHOBKH : yueOHoe rmocobue s By30B / B. K. JleonTseB, M. A. bapameBa. — 2-¢
u3n. — Mocksa : UsnarensctBo FOpaiit, 2021. — 142 ¢. — (Briciiee o6pa3oBaHue).
— ISBN 978-5-534-13028-7. — Texkcr : anexTpoHHbIH // OO0pa3oBaTenbHast
mwiatgopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/496511 (nara oGpamenus:
14.09.2022).

3. Kypoukun, E. IO. NHXeHepHbIE CHUCTEMBI  BOJOCHAOXKEHMS,
BOJIOOTBECHUS, TEIIOTa30CHAOXKEeHUs : ydyeOHoe mocobme mis By3oB / E. IO.
Kypouxkun, E. I1. Jlamkusckuii. — MockBa : U3narensctBo FOpaiit, 2021. — 151
c. — (Bwicee oOpaszoBanme). — ISBN 978-5-534-14904-3. — Texkcr
anekTpoHHbIl // OOpaszoBarenbHas tuiatrgopma IOpaittr [caiit]. — URL:
https://urait.ru/bcode/496957

7.2 lonoiHUTEIbHAA JIUTEPATypa
1. Moprynos, K. II. Hacocsl 1 HacocHbI€ CTaHIIMU : ydeOHOE mocooue I
By30B / K. II. MopryHnoB. — 5-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2021. —
308 ¢. — ISBN 978-5-507-44973-6. — Tekct : anextponnbii // Jlanb
3JIeKTpOHHO-OnOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/254657
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https://urait.ru/bcode/496957
https://e.lanbook.com/book/254657

2. Mlyuxkas, E. E. Hacocel. HacocHble 1 BO3yXOyBHbBIE CTAHLIUM : Y4EeOHOE
noco6ue / E. E. lllyukas, E. I'. [lypukosa, A. b. Ponuonosa. — PocTtoB-Ha-J[oHYy :
Houckoit I'TY, 2021. — 140 c¢. — ISBN 978-5-7890-1967-2. — Texkcr
ANEeKTpOoHHBbIM // Jlawp : »3nexTpoHHO-OmMOmMoTeunass cucrtema. — URL:
https://e.lanbook.com/book/237911

3. Kopuesckas, 0. B. Hacocbl u HacocHble CTaHLIMU : Ja0. MPAKTUKYM :
yuebHoe nocobue / FO. B. Kopuesckas. — Omck : Omckuit I'AY, 2017. — 115 c.
— ISBN 978-5-89764-612-8. — TekcT : anexTpoHHbli // JIaHb : 3JIE€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/113362

7.3 HopmaTuBHBIEC IPABOBbIC AKTbI

1. CIT1 31.13330.2012 Boxocuabxenue. HapyxHbie ceT U COOpY>KEHUS.

2. CII  58.13330.2012 T'uaporexHuueckue coopyxkeHus. OCHOBHBIE
MOJIOXKEHHUSI

3. CII 66.13330.2011 IIpoekTupoBaHHE M CTPOUTEIHCTBO HAMOPHBIX CETEH
BOJIOCHA0KEHUS U BOJIOOTBEACHHUSI.

8. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«/HTepHeT», HEOOXOAMMBIX AJIS OCBOCHHSA IMCHHUIIMHBI (MOTYJISA)

1.- Dnexrponnslii katanor Hayuno-Texnudeckorr bubnuorekn Kadenpsr c/x
BogocHaOxenuss u BomoorBeacHus PI'AY-MCXA (http://isvov.ru) (cBoOOIHBIN

JOCTYT)

9. IlepeyeHb NPOrpaMMHOro odecnedyeHusi 1 ”HPOPMANMOHHBIX CIIPABOYHBIX
cucrTeM (MIpu HEOOXOAMMOCTH)

1. www.consultant.ru Cnpasounas npasosas cucmema
«KoncynomanmlILnioc.

Tabmuna 8
IlepeyeHb NMporpaMMHOro odecnev4eHus

HaumenoBaHue
Ne pasaeJia yueOHOM HaumenoBanue Tun ABTO I'ox
n/n AUCHMILINHBI NPOrpamMMbl NPOrpamMMbl P pa3padoTku

(MoayJis1)

ITapameTpsl HacocoB, ABTOKA] I'papuueckast | Autodesk 2011
JlomacTHbIe HACOCHI
XapakTepUCTHUKU
JIOTIACTHBIX HACOCOB U
TpyOompoBoga

1 Teopus mogoOus
JIOMIACTHBIX HACOCOB
Kasurars B
JIOMIACTHBIX HACOCAX
Jpyrue TUIIBI HACOCOB
1 BOJIOTIOTbEMHHUKOB
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http://sv777.ru/index.php/aktualizirovannaya-redakciya-snip-sp/sp-58133302012-aktualizirovannyj-snip-33-01-2003-q-gidrotexnicheskie-sooruzheniya-osnovnye-polozheniyaq.html
http://sv777.ru/index.php/aktualizirovannaya-redakciya-snip-sp/sp-66133302011-proektirovanie-i-stroitelstvo-napornyx-setej-vodosnabzheniya-i-vodootvedeniya-s-primeneniem-vysokoprochnyx-trub-iz-chuguna-s-sharovidnym-grafitom.html

Bsegenne, oo1ue
CBEJICHUS 0 HACOCAX,
HaCOCHBIX YCTaHOBKax
Y HaCOCHBIX CTaHIIUSAX.,
[TapameTpsl HacocoB
JlonacTHbIE HACOCHI
XapaKkTepuCTUKU
2 | JIOMACTHBIX HACOCOB U
TpyOOTIpOBOIa
Teopus omo0ust
JIOTIAaCTHBIX HACOCOB
Kapurarus B
JIOTIACTHBIX Hacocax
JIpyrue TUIBI HACOCOB
Y BOJIOTIOTEMHUKOB

Microsoft Office

Pacuernas, Microsoft 2010
pabora ¢

TabauIaMu

10. Onucanue MaTepuaIbLHO-TEXHUYECKOH 0a3bl, HOOXOAUMOM 1151
OCyIIeCTBJIEHHUS 00Pa30BaTEJIBLHOI0 MPOLEcca Mo AUCIUIINHE (MOXYJIIO)

Tabsmmuma 9

Ceenenus 00 00ecne4YeHHOCTH CIIEHAJTU3MPOBAHHBIMY Ay 1M TOPUSIMH,
KaOMHeTaMH, J1a00paTOPpUAMHU

HaumeHoBaHMe crienuaIbHBIX

NOMeIeHU ¥ MOMeIeHu 1151

CaMoOCTOSITeJIbHOM PadoThI (Ne
y4eOHOro kopmnyca, Ne ayiuropun)

OCHALLIEHHOCTD CHEIHAJLHBIX IOMEIeHu 1
MOMeIlleHUH IJIsl CAMOCTOATEIbHO PadoThI

1

2

29/130

1. JlabopatopHsrii crenn «HacocHast ycranoBka 1» 2 mrT.

(MuB.Ne 410124000602775 )

2. JlabopatopHnsiii creHn «HacocHast ycTaHOBKaA 2 2 IIT.

(MuB.Ne 410134000000156 )

3.JIabopatopusrii crena «Hacocnas yctanoBka 3» 1 miT.

(MuB.Ne 410134000000157 )

4 .JIabopatopusiii ctenn «HacocHas ycraHoBka 4» 1 mit.

(MuB.Ne  410134000000697 )

5. aptet 12 mt.

6. locka memoBas 1 mmiT.

7. Maker — 3 mr. ( mHB. NeNe 410138000000226,
410138000000227, 410138000000228 )

8. Kommetorepsr - 7 mt (naB. NeNe 210134000000298,

210134000000299, 210134000000300,

210134000000301, 210134000000302, 210134000000303,

210134000000304 )

29/244

1. Hapter - 20 .
2. locka memoBasi - 1 mT.
3. Uudopmanumonssie cTeHapl - 28 mr

bubnmoTeka, YnTanbHBIN 3a1: KOPITyC 29,
1-pIii 3TAX, YUTAIBHBIA 3211

bu6nuoreka numenn H.U. XKenesnosa,
JlucTtBennnunas amres, 1. 2k1.

O6H_IC)KI/ITI/I$I KomHuaTbl JJIA CaMOIIOAT OTOBKH
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11. MCTO)]I/I‘-ICCKI/IG PEKOMEHIANUMA CTYACHTAM 110 OCBOCHHUIO NUCIUIIJIUHBI

Henab MeTOAMYECKHUX PEKOMEHIANMH — HAYYUTh CTyIEHTa 3(PPEKTUBHBIM
npuemMam padoThl, MOMOYb NEPEUTH OT JEATEIbHOCTH, BBINOJHIEMON MOJ
PYKOBOJICTBOM IPENOAABATENISA, K AEATEIBHOCTH, OPraHU3yEMOU CaMOCTOSTEIIBHO,
K 3aMEHE KOHTPOJIA CO CTOPOHBI IIPENIOAaBaTENA CAMOKOHTPOJIEM.

3agaum MeTOAUYECKUX PEKOMEHIALMH.

Hayuuth cTyaenra:

. palMOHAJIBHBIM MpUEMaM paboThl MPU U3YyYEHUU MaTepuaa u
MOJIFOTOBKE M K CAa4e SK3aMEHOB;

. 3¢ (PEeKTUBHO HUCTIOIB30BATh KOHCYJIbTALIMU MTPENO1aBaATENS;

. OPUMEHSTh KPUTEPUU OLEHKM CaMOOLEHKH MpH HU3YYEHUU
MaTepuaa;

. pe3yJIbTaTUBHO paboTaTh C JIUTEPATYPOH;

OcHoBHBIMH ~ (popMamMu  OOy4YeHHUS  CTYACHTOB  SIBIIAIOTCA  JICKIIHH,
MpaKkTUYeCKue W J1adOpaTOpHbIE 3aHATHSA, CAMOCTOATENbHAs pabora, W
KOHCYJIbTaIIUU.

Oouwiue npasuna u npuemvl KOHCNEKMUPOBAHUA JIEKYUTL

1. KoHcnekTupoBaHue JEKIUHA BENETCS B CIHEIUAIbHO OTBEACHHOW IS
ATOTO TETPAAH, KaXAbIA JHUCT KOTOPOM MAOJKEH uMeTh nons (4-5 cm) s
JOTIOJIHATEIIbHBIX 3aIHCEN.

2. HeoOxoauMo 3amuchiBaTh TEeMY M IUIaH JIEKUUHA, PEKOMEHIYeMYIO
auTepaTypy K TeMe. 3amucu pa3lieNioB JIEKUUMU JIOJDKHBI MMETh 3aroJIOBKH,
[0/13ar0JIOBKH, KPACHBIE CTPOKHU.

3. Ha3BaHHble B JEKIUMU CCHUIKA Ha NMEPBOMCTOYHUKH HAJ0 NMOMETUTH Ha
MOJISIX, YTOOBI IPU CAMOCTOSITENILHON paboTe HAWTH U BITUCATH UX.

4. B KOHCHEKTE [IOCJIOBHO 3aIllMCBIBAIOTCA OMNPEACICHUS TMOHSATUM,
KaTteropui u 3akoHOB. OcTajIbHOE JIOJDKHO OBITH 3alMCAaHO CBOMMH CJIOBaMH.

5. Kaxgomy cTyaeHTy HeoOXOIMMO BbIpa0OTaTh W  HMCIOJIB30BAThH
JIOTYCTUMBIE COKpAIEHUSI HanboJiee PacIpOCTPAaHEHHBIX TEPMUHOB U TTOHITHIA.

B KoHCHEKT clie/lyeT 3aHOCUTh BCE, UTO MpenoAaBaTeib MUIIET Ha JOCKE, a
TaK)Ke PEKOMEHIYEeMbIE CXeMBbl, TAOJHUIIbI, TUarpaMMBbI U T.]I.

6. [Ipocnymannyto JEKIUIO HEOOXOAMMO HE3aMEUIMTEIHLHO MpOopadoTaTh,
YTO 3HAYUTEIHHO DKOHOMHUT BpeMs M CIIOCOOCTBYET JIyYIlIEeMY YCBOCHHUIO
Marepuarna.

MeTtoanyeckue peKOMeHIalMs 0 padore ¢ JUTepaTypou

Ocoboe MecTo cper BHIIOB CAMOCTOSITEILHONW pa0OTHI 3aHMMAET padoTa C
JTUTEPaTypoOM, SBISIIOIIAACS OCHOBHBIM METOJIOM CaMOCTOSATEIbHOIO OBJIAJICHUS
3HaHusIMHU. llepedyeHb W 00BEM JHTEpATyphl, HEOOXOAUMOUN IS H3yUCHHUS
nucuuruiiabl Hacochl M HACOCHBIE CTAHIIUMU, OMpPEAEISeTCS MPOorpaMMoil Kypca U
JIPYTUMU METOJUUYECKUMU PEKOMEHIAIUSIMH.

Bcio nutepatypy MOXKHO pa3lenuTb Ha Y4YeOHHMKM U ydeOHble U
METOJUYECKHE IOCOOMsl, HaydHble MOHOTpaUUYecKUe HWCTOYHUKH, Hay4YHBIC
nyOJIMKAUA B MEPUOANYECKON medaTu. M3 HUX MOXKHO BBIJICIUTH JIUTEPATYPY
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OCHOBHYIO (PEKOMEHYEMYIO0), TOTOIHUTENBHYIO U JIUTEPATYPY [l YTI1yOIEeHHOTO
W3y4YECHUS TUCUUILIAHBI.

W3yyeHue AMCHMIUIMHBI CIEIYyeT HauyuHATh C YYEOHHMKA, IIOCKOJBKY
y4eOHMK — 3TO KHHUra, B KOTOPOM W3JIOKEHBI OCHOBBI HAYYHBIX 3HAHUU 10
OINpEJICTICHHOMY MpEeAMETY B COOTBETCTBUU C LEISIMU U 3aJadaMu OOy4yeHwus,
YCTaHOBJICHHBIMU paboueil mporpaMmMoi U TpeOOBaHUSIMU TUIAKTUKH.

[Ipu pabote ¢ TuTEpaTypOit pEeKOMEHAYETCS:

- MEJIEHHO MPOYUTATh TEKCT, CTAPASICh NOHATH CMBICI U3JIOKEHHOTIO;

- BBIJICJIUTD KJIFOYEBBIE CII0BA B TEKCTE;

[O0CTapaThCs MOHATh OCHOBHBIE UJIEH, TOJTEKCT U OOLIUHI 3aMbICeN aBTOpa.

- HE TepsATh W3 BHUJA OOIIMNA KOHTEKCT W HE TOTPYXKAThCA UPE3MEPHO B
JeTau.

- MpPOBECTH  KPUTHUYECKHM  pa3dop  TeKcTa C  MOCIEAYHOLIMM
KOHCIIEKTUPOBAHUEM.

- OTBETUTH NIOCJIE MPOYTEHUS HA BONPOCHI, TOATOTOBJIEHHBIE K TEKCTY.

HemanoBaxkHyto poJjib WIparOT 3alKCH, CAEIAHHBIE B IPOLECCE UTECHHS
marepuana. OHM SBIISIIOTCA CEPHE3HBIM MOACIHOPHEM B MOATOTOBKE K DK3aMEHaM,
T.K. MO3BOJISIIOT BKJIIOYATh TIIyOWHHYIO MaMsATh U BOCIPOU3BOJIUTH COJEPKaHHE
paHee MPOUYUTAHHOW KHUTH.

CymiecTByeT Tpu OCHOBHBIX CIIOC00a 3aMUCH:

a) 3alUCh HMHTEPECHBIX, BAXKHBIX [JIs 3alIOMHUHAHUS WM TMOCIEIYIOLIEro
UCIIOJIb30BaHUS TIOJIOKEHUH U (PaKTOB;

0) mociemoBarenbHas 3alUCh MBICIEH aBTOpa, MO pasjeliaM, TIJaBaM,
naparpadam kHurh. Takas 3amuch TpeOyeT TBOpUYECKOW MepepaboTKH
MPOYUTAHHOTO, YTO CIIOCOOCTBYET MPOYHOMY YCBOCHUIO COJICPKAHUSI KHUTH;

B) KPaTKOE HU3JI0KEHHE MTPOUYUTAHHOTO: COJIEPKAHUE CTPAHMI] YKIIAbIBACTCS
B HECKOJIBKO ¢pa3, colepkaHHe riaB - B HECKOJIBKO CTPAHHUIl CBA3HOTO TEKCTa.
OTOT BUJ 3alUCH TpoOILIE, OJMKE K MEPBOMCTOYHUKY, HO TIPH 3TOM TBOpUYECKas
MBICIIb YUTATEIIS MTACCUBHEE, a IOATOMY YCBOCHHE MaTepuaa ciadbee

BaxHol cocTaBismolIEer HAYYHOTO U3JIaHUs SBJSIETCS CIIUCOK JIMTEPATYPHI,
Ha KOTOPYHO cchbuiaeTcsa aBTop. lIpy BO3HHMKHOBEHMH HHTEpeca K KaKOWU-TO
o0cCyKaaeMoi B TEKCTE MPOOIeMe BCErla €CTh BO3MOXKHOCTh OOPATUTHCS K 3TOMY
CITUCKY.

Koncynabranmuu sBistorcs d(dexktuBHbiME  popmamu  00yudeHusi. OHu
WCMOJIB3YIOTCS ISl OKa3aHUSI MOMOIIM CTYJI€HTaM NP MOJATOTOBKE K TEKYIIEW U
WUTOTOBOM aTTeCTalNM, JIEKIUSAM, MPAKTUYECKUM M JA0OpATOPHBIM 3aHATHUSIM, a
TaKKe WHIUBUIYATbHOW pabOTHI MPENoaaBaTeNsi CO CTYACHTAMH, KEIAOIIIMHU
YII1yOJIEHHO U3YYUTh MaTepual.

OcCHOBHBIC peKOMEHJAAUUM /I OpPraHu3alMH CaAMOCTOATEIbHOU
padoThI:

- MepeJ HM3YYECHHEM HOBOW TEMBbI NMPOUAUTE «BXOJHOW KOHTPOJIBY», UTO
MO3BOJIUT BBISIBUTH U YCTPAHUTD MPOOEIbI B 3HAHUSIX;

- OpU O3HAKOMIICHMM C HOBBIM pa3JeiioM MaTepuaja OIpEeIeNIuTe Ha
pelIeHNE, KaKuX 3aJa4 OH HAIPaBJICH B TEOPETHUYECKOM M MPAKTHYECKOM ILIAHE,
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Ha Kakue npoecCHOHANbHBIX KOMIIETEHTHOCTH OOpAIlleH, C KaKUMHU pPa3AesIlaMH
IPEABIIYIIEr0 MaTepralla CBsA3aH;

- CHCTEMAaTHYEeCKHU MpopadaThiBaliTeé MaTepuasl ayAUTOPHBIX 3aHATHHA (110
KOHCIIEKTaM Y4eOHOW M HayYHOU JIuTepaType), BHINOJHANWTE JOMAIIHHUE 3aJaHus,
pacueTHO-Tpaduueckre padbOThl U  YHNpPaXHEHUS, TOTOBbTE JOKIAABI IS
BBICTYIUICHUA HAa CEMHUHApax M MPAKTUYECKUX 3aHATUAX, TEMaTUYECKUX
IUCKYCCUAX U JICJIOBBIX UT'PaX;

- PEryJisipHO IIPOBOAUTE TEKYLIUW CAMOKOHTPOJIb IIPOMACHHOIO MaTepUaa,
IIPUMEHSS JIs1 9TOTO BOIIPOCHI U TECTHI;

- ACIOJIB3YHUTE KOHCYJIbTALMU MPETIOAABATENS ISl MIOJyYEHUs Pa3bsiCHEHUN
10 CJI0’KHBIM pa3ziesiaM MaTepuasia U TeKyIIEro KOHTPOJIs 3HaHUM;

- UCMOJIb3yWTE KadeapaabHble METOAUYECKUE YKa3aHHs MO BBIITOJIHEHHUIO
CaMOCTOSITEIBHBIX JOMAIIHUX 3aJaHUM, KypCOBOT'O IPOEKTA U YIIPAKHEHUM;

[Ipu u3zyuenun nucruIuIMHBI Hacockl W HACOCHBIE CTAHIIUKM HEOOXOIUMO
MOJIb30BAThCSl PEKOMEHJIOBAHHOW KadeIpoil OCHOBHOM M BCIIOMOTATEIIbHOM
JUTEePATypOr, 3aJ€HCTBOBATh HMHTEPHET-PECYpPCHI: - CaWThl MPOU3BOJIUTEINCH
HACOCOB, JIBUraTelel M JAPYyroro TMAPOMEXaHUYECKOT0 OO0OpYAOBAaHMS, a TaKKe
NPOEKTHBIX W HCCIENOBATEIbCKUX oOpraHuzauuil. OTBETUTh Ha BOMNPOCHI
CaMOKOHTPOJIsI, IPUBEACHHBIE B KOHIIE Ka)KJI0T0 pa3/iesia U Ha TeCThI

Buowvt u ghopmor ompadbomku nponyuieHHvIX 3aHAM UL

CryneHT, IpoINyCTUBIINKN 3aHATUS, 0053aH O3HAKOMUTHCS C TEOPETHUYECCKUM
MaTtepuajioM IO TeME IMPONYIIEHHOTO 3aHATHUS; MPEIBAPUTEILHO BBIMOJHUB
MPONYIIEHHBIM pacyeT, MNPUHUTA Ha KOHCYJIbTALMIO K TMIPEnojaBaTeIo s
MPOBEPKU MPABWILHOCTH BBITIOJTHEHHOTO pacuera.

12. MeToanuyecKkue peKOMEH AU MPENoJABATEIAM 10 OPraHu3aluu

00y4eHHUs MO JUCHUIINHE
1. Jlexuuu

Hcnons3yroTcs cieayrone MeToIbl, cpeicTBa U OpPMbI OOyUCHHS:
1. Memoowt o6yuenusa. B nporiecce 4TeHUs JICKIIUU HEOOXOIUMO MPUBJICKATh
CTYJI€HTOB aKTUBHO NMPUHUMATh YYaCTHUE B YCBOCHUH U NMMOHUMaHMS MaTepuaa,
3a71aBasi BONPOCH 1 KOMMEHTHUPYS OTBETHI CTY/ICHTOB.
a) no xapakmepy nO3HABAMENbHOU 0eAMENbHOCHU .

- peNpOYKTUBHBIN,

- MPOOJIEMHBIH.
0) no ucmouHuKy 3HaHui.

- CJIOBECHBIH,

- HAIVISIAHBIN (CXeMBbI, PUCYHKH, MOJIEIIH, TTPE3EHTAIINH ).

Konmpons yceoenua ocynmecTBiasieTcs yTeM MPOBEICHUS dK3aMeHa.
2.IIpakTH4EeCKHE 3aHATUS
[IpakTueckue 3aHsATUS TO AucHuIinHe Hacockl M HAacOCHBIE CTaHIUH
HampaBjeHbl Ha (GOPMHUPOBAHUE Yy CTyAEHTAa MPO(ECCHOHATBHBIX KOMIIETCHITUH,
BKJIIOYas MPUOOpPETeHWsT 3HAHWM, HABBIKOB W YMEHHW B  MPOEKTHO-
M3BICKATEIHLCKOM, MIPOM3BOACTBEHHO-TEXHOJOTHYECKOM, OpraHu3aIMOHHO-
YIPaBJICHYECKON U HAYYHO-UCCIIEA0BATEIbCKOU €A TEIbHOCTH.
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[IpakTrueckue 3aHATHS, UETbI0 KOTOPBIX SIBJISIETCS 3aKPEIUICHUE U
yrayOneHue 3HaHuM, TMONYYEHHBIX B JIEKIIMOHHOM Kypce, Lenecoo0pa3Ho
MIPOBOJUTH TAK)KE C UCIOJIB30BAHUEM IJIEMEHTOB MPOOJIEMHOT0 MeTOAa OOyUEHHS.
IIpu ncnonp30BaHUM 3TOrO METOAA MTPENOAABATENb, BXOJ€ U3JI0KEHHS MaTepraia,
CTaBUT Npo0iemMy, GopMyIHpyeT NO3HABATEIbHYIO 3a/1a4y, a 3aTEM, COBMECTHO CO
CTYAEHTAMHU PACKPBIBAET CUCTEMY JI0KA3aTENbCTB, CPABHUBAET PA3JIMUHBIE TOUKHU
3peHHs U MOJXOJIbI, TOKA3hIBAET CIOCO0 pEIIeHUs MOoCTaBIeHHON 3anaun. [lyrem
MOCTAHOBKH TIIATEJILHO MPOJYMAHHON CUCTEMBbI BOIIPOCOB MOABOJUT CTYJAEHTOB K
MMOHUMAaHHUIO0 HOBOTO MaTepHuayia WX MPOBEPSET YCBOCHUE UMHU YK€ U3YUYECHHOTO.
Bompockl  goKHBI  OBITH  KpPaTKUMH,  YETKHUMH,  COJEPKATEIbHBIMHU,
chopMyJIUpPOBaHHBIMU TaK, YTOOBI 3aCTaBIsIM CTyjAeHTa aymarb. He cuemayet
CTaBUTh JBOWHBIX, MOACKA3bIBAIOIIMX BOMPOCOB WJIM HATAJKUBAIOIIUX HAa
yrajblBaHle OTBeTa. Takke He cheayeT (QopMyaupoBaTh albTEPHATUBHBIX
BOIIPOCOB, TPEOYIOIMIMX OJHO3HAYHBIX OTBETOB THNA “ma” wiu “Her”’. Hampumep,
IPU pACCMOTPEHUH BOIIPOCA O MECTOIOJI0KEHUU 3/1aHUS] HACOCHOM CTAHLIMH BIOJIb
Tpacchl BOJOMOAAYH, MPENOAABATENb CTABUT NEPE CTYJECHTAMH IMO3HABATEIbHYIO
3amaay — «Kakme (dakrtopel creayeT y4YMTBHIBATH IIPU  ONpPEACICHUU
MECTOIOJIOKEHHS 3[JaHUsI HACOCHOM CTaHUMHU?». 3aTEM CPaBHUBAET PA3JIUYHBIC
BapUaHTBHl  MECTOIOJIOKEHMSI  37aHus  (BOJM3WM  BOJOMCTOYHHMKA, BOJU3H
BOJIONIPUEMHUKA WIJIM MEKy HUMH), TyTeM MOCTAHOBKH TIIATEJIBHO MPOyMaHHOM
CUCTEMBI BOIIPOCOB TMOJBOAUT HMX K IOHMMaHHUIO (AKTOPOB, BIUAIONIMX Ha
peluIeHus MOCTaBICHHOW 3a1a4H.

PenponykTuBHBIMI METOJ MPOBEICHHS 3aHATHA, CYTh KOTOPOTO
COCTOMT B HW3YYEHUM MaTepuajia Ha OCHOBE oOpas3la WM TpaBWiia U HOCUT
ANTOPUTMUYECKUIN XapaKTep, T.€. BBIMOJIHAETCS MO MHCTPYKIUAM, IPEANUCAHUSAM,
paBujaM, CIEIyeT UCIOIb30BaTh TOJBKO MPU U3JI0KEHUU MaTepralia, UMEIOLIEro
CIpaBouHbIM Xapakrep. OpgHako M B TOCIETHEM CJIy4yae CleIyeT OOpaTHUTh
BHUMaHHE CTYJEHTOB Ha (U3UYECKYI0 TPUPOIY SBICHUS TOW WIM WHOM
pPEKOMEHIAIH, BEJIMUYMHBI HOpMaTUBa, KodhpuieHTa u ap.

XKenatenbHo MOOUTHCS, YTOOBI HA MPAKTUUECKUX 3AHATUSX CTYJCHTHI
MMETM KOHKPETHBIN YYEOHHK WU TOCOOME, TAEe COAECPKUTCS MaTepuan JaHHOTO
3aHATHS. B Xone 3aHsTHs, mocie OOBSICHEHMs TMpEernojaBaTelis, Ieeco00pa3Ho
MONPOCUTHh  CTYJICHTOB BHUMATEJIIBHO O3HAKOMHUTBHCA C  WMILIFOCTPALUSIMU,
MOSCHAIOIIMMH KOHCTPYKIHMIO PEATBHOI0 HACOCA, HACOCHOM CTaHLMMU, MOCIIE YETO,
3a/1aBasi COOTBETCTBYIOLIME BOIPOCHI, BBISICHUTH, KaK yCBOEH Marepuai. OmbIT
MIPUMEHEHUS TOJA0OHON METOJIMKHU MOKa3bIBAET, YTO CTYJEHTHI 4YaCTO HE JIal0T cede
TpyJla BHUMATEIHHO pa300paThCsl HE TOJBKO B JETANSIX KOHCTPYKIIMHU, HO JTaKE U B
npuHuie e€ padotel. [lone3nsiM, OKa3bIBaeTCA JaTh 3aJaHUE CTyJICHTaM HAlTH B
ydeOHUKE OTBET Ha KOHKPETHBIH Bompoc. Pabora ¢ KHHWroi B ayauTOpuu B
M3BECTHOM CTEMEHW H30aBII€T MHOTUX CTYIEHTOB OT «KHHUTOOOSI3HW», HaET
ONpeAECIEHHBIA HABBIK YTEHUS YEPTEXKEN.

IIporpammy paspadorai (u):

Amu M.C., K.T.H., TOLIEHT 2=
Kopotkopyuxko JI.FO. accucrent %/

43



PELHEH3USA
Ha padouyro nporpammy aucuuivinabl 51.0.31 Hacocbl 1 HaCOCHBIE CTAHIIMHA
OIIOII BO no nanpasjenuo 35.03.11 I'mapomesnopanusi, HAPaBJICHHOCTH
IIpoexkTHpOBaHKE H CTPOUTENBCTBO THAPOMEJIHOPATUBHBIX CHCTEM
(kBasmM(pukanus BbINMNYCKHUKA — 0aKaJIaBp)

XaHnoBeiM  Haptmupom  BnanumupoBuuem, mpodeccopom  kadenpsl
ruaporexHuyeckux  coopyxkenuit, @®I'bOY BO PIAY-MCXA  wumeHun
K.A. TumupsizeBa, JOKTOPOM TEXHUUECKUX HAyK (Jajee MO TEKCTy PELEH3EHT),
poBe/icHa pelleH3us padodeil mporpaMmbl AUCHUILIMHBI Hacockl M HacocHbIe
cranuun  OIIOIT BO mno Hampasnenutro 35.03.11 I'mapomenmopanms,
HanpaBJeHHOCTh [IpoekTHpOBaHME U CTPOUTENBCTBO THAPOMEJTHOPATUBHBIX
cucreM, (OakanmaBpuar) pazpaboranHoit B @DI'BOY BO  «Poccuiickuit
rocyaapcTBeHHbld arpapHslii yHuBepcuteT — MCXA nmenu K.A. Tumupsszesay,
Ha Kadeape c¢/X BOJOCHAOKEHUs, BOJOOTBEACHUS HACOCOB M HACOCHBIX
cranimii(paspadorunk Amu M.C., k.1.H., notieHT Kopotkopyuko /1.FO. accuctent)

PaccmoTpeB npeacTaBiIeHHbBIE HA PELICH3UIO MaTEpUabl, PEIICH3EHT MPHUIIIETT
K CJICTYIOIIIUM BBIBOJIAM:

1. TIlpenbsiBinennas padbouas nporpamma aucuuiuinabl Hacoebl 1 HacocHbIe
cranunu (nanee mo tekcty Ilporpamma) coomeemcmsyem tpeboBanusm OI'OC
no HampabieHuto 35.03.11 I'mapomenmopamusa. Ilporpamma codepowcum Bce
OCHOBHBIE  paslielibl, coomeemcmeyen  TpeOOBaHUSM K  HOPMATHUBHO-
METOANYECKUM JTOKYMEHTAM.

2. [lpencrasnennas B [Iporpamme axkmyanbnocms yaeOHONU JUCIUTUIMHBI B
pamkax peamuzanmuu OIIOII BO wue nodnesicum commnenuro — AUCHUTLIAHA
OTHOCHUTCSI K 4acTH, (popMupyeMon ydacTHUKaMU OOpa30BaTEIBHBIX OTHOIICHHM
yaeOHoro nukia — b1.B./[B.01.02

3. [Ipeacrasnennsie B IlporpamMme wuenu TUCHUTUTMHBI COOMEEMCmMEYion
tpeboBanusam OI'OC nanpasnenus 35.03.11 'uapomennopanus.

4. B cootBerctBuu ¢ IIporpammoii 3a qucuuminHoid Hacockl 1 HacocHbIe
CTAHIUM 3aKperuieHo 3 komnemenyuu. JucuunnuHa Hacocsl m HacocHble
CTAHIMM U TIpejacTaBieHHas [Iporpamma cnocobna peanuzosams WX B
OOBSIBIICHHBIX TPEOOBAHMSIX.

5. Pezynomamul o0yuenus, npeactasieHubie B [Iporpamme B Kateropusix
3HATh, YMETh, BIAJACTh COOMEemcmeayiom cruenuduKe u CoAEePKaHUIO JUCITUTUTHHBI
U 0eMOHCMPUPYVION 803MOICHOCHb TIOTYUYEHUS 3as1BIICHHBIX PE3YJIbTaTOB.

6. O6mas TpymoéMKocTh AUCHUILIMHBL Hacocbl M HacoCHbIE CTaHIIUHM
cocraBysieT 6 3a4€THBIX equHUIBI (216 qacoB).

7. Nuadopmarisi 0 B3aWMOCBS3M HM3YYa€MbIX JUCIHUIUIMH W BOMPOCAM
UCKIIIOYEHUs AyONUpOBaHUS B COJACPKAHUM JUCLUMIUIMH Ccoomeemcmeyent
nerctBuTesbHOCTU. JucuuminHa Hacocbl 1 HACOCHBbIE CTAaHIUM B3aUMOCBA3aHA
¢ apyrumu auctumimHamMu OIIOII BO m YueOHOro miaHa mo HampaBiICHHIO
35.03.11 T'mapomesimopamusi U BO3MOXKHOCTh JyOJIMPOBAHUS B COJEpKaHUU
orcyrcTByeT. IloCKONBKY  AMCHUIIMHA HE  MpelycMaTpuBaeT  HaJIU4ue
CIEUUANIbHBIX TPEOOBAaHUU K BXOJHBIM 3HAHUSM, YMEHUSM M KOMIIETEHIUSIM
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CTYJICHTa, XOTS MOXKET SBJISATHCS MNPEANICCTBYIOMEH ISl CIEIUaIbHBIX, B TOM
yuciae NpoQecCHOoHAIbHBIX AUCHUIUIMH, WCHOJB3YIONMX 3HAHUSA B O0JacTu
TUAPABINKYA, MAaTEeMaTUKU B MPodEeCCHOHATBHOM AEsATEIbHOCTH OakaiaBpa IO
JTAHHOMY HaIpaBJIECHUIO TOATOTOBKH.

8. IlpencraBneHHas [Iporpamma peanoiaraet UCIIOJIb30BaHUE
COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJOTHM, HCHOJIb3yeMble TMpPHU peaau3aluu
pa3IUUHBIX BUJOB Yy4eOHON paboTbl. DopMbl 00pa30BaTENbHBIX TEXHOJIOTUN
coomeemcmeyiom crnienupuKe JTUCIHUTUIHBL.

9. Ilporpamma  muciuiuinael Hacocbl M HAacocHble  CTAHLIHMH
npejanosaraet 6 3aHsITUN B UHTEPAKTUBHOU opMme.

10.Bunpl, comaepxkaHue U TPYAOEMKOCTbh CaMOCTOSATEIBbHOW pPadOThI
CTYJIEHTOB, TpejacTaBiieHHble B IIporpamme, coomeemcmeyrom TpeOOBaHUSAM K
MOJATOTOBKE BBIMYCKHUKOB, coaepxkamumcsi Bo @I'OC BO nanpasnenus 35.03.11
I'mppomenunopanus.

11.TIpencraBienusie u onucanHbie B [Iporpamme GopMbl mexyueii ONeHKH
3HaHUH (TPOOJSIEMHBbIC JIEKIIMA , ONPOCHI, JHCKYCCHH, TECTHPOBAHHWE H.T.1),
coomgemcmayiom cnenuduke TUCIUIUIMHBI U TPEOOBAHUSIM K BBITYCKHUKAM.

dopma MPOMEKYTOUHOTO KOHTPOJS 3HAHUN CTYJIEHTOB, NIPEAYyCMOTPECHHAS
[Iporpammoii, ocymiecTBisieTcss B popme 3K3aMeHa, YTO coomeemcmayem CTaTycy
TUCIUIUIMHBI, KaK  JUCHMIUIMHBI  4acTH, (QopMUpyeMOW  ydacTHUKaMU
oOpa3zoBaTebHBIX OTHOIIeHUW ydeObHoro 1wmkima — b1.B.J[B.01.02 ®I'OC
Hanpasienus 35.03.11 I'mapomennopanus.

12.®opmbl  OLIGHKM  3HaHUM,  mpencTaBieHHble B [Iporpamwme,
coomeemcmeyiom crienddpuke AUCIUIUIUHBI U TPeOOBAHUSAM K BBIITYCKHHUKAM.

13. VYuebGHO-MeTOAMYECKOE OOECMeYeHUue TUCHUIIUHBI TPEACTABICHO:
OCHOBHOU nuTeparypoil — 3 MCTOYHHMKA (0a30BBIM y4eOHHUK), JOMOJHUTEIBHOU
IUTEpaTypor — 3 HAMMEHOBAHUM, EPUOJUISCKUMU H3AaHUSIMU — () HICTOYHUKOB
CO CCBUIKOW Ha DJEKTpOHHBIE pecypchl, WuTepHeT-pecypchl — 0 HCTOYHUK U
coomeemcmeyem TpeOOBaHUSIM Or'oC HaIlpaBJICHUS 35.03.11
I'mapomesnnopanus.

14. MarepuanbHO-TEXHUYECKOE OOECIeYEHUE TUCIUTUIMHBI COOTBETCTBYET
cnerubuke aucruuinHEsl Hacocbl M HAcOCHbIe CTAHOMM W O0ECIEeYMBaET
WCIIOJIb30BAaHUE COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCJIE WHTEPAKTUBHBIX
METOJI0B 00YUYECHHS.

15.MeTtonnueckue  peKOMEHJAUUM  CTyAEHTaM U METOJIMYECKHue
PEKOMEHIAINH TIPETIOaBaTENSAM 110 OPraHU3aluy 00YUYEHUS IO TUCIHUILTNHE JA0T
npeacTaBieHne o crnenuduke oOyueHus no aucuumuiiHe Hacockl M HacocHble
CTAHIIUM.
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OBLIME BbIBO/bI

Ha ocHOBaHMM NMpOBEAEHHOW PELEH3MH MOYHO CIIeJaTh 3aKIIOUYEHUE, YTO
XapakTep, CTPYKTypa U cofepkaHue padouei mporpaMMbl AUCHUIUIMHEBL Hacocs! u
HacocHble ctaHuuu OIIOIT BO mno nanpasnenuto 35.03.11 I'mapomenuopanus,
HarnpaBieHHOCTh [IpoekTupoBaHHE U CTPOUTEIBCTBO THIPOMETUOPATUBHBIX
cucteM, (kBanudukanus BbITYCKHMKAa — OakanaBp), paspaboranHas Amu M.C.,
K.T.H., goueHT Kopotkopyuko [[.FO. accucTteHT cOOTBETCTBYET TpeOOBaHUSIM
OI'OC BO, coBpeMeHHBIM TPEOOBAHMSIM HKOHOMHUKH, PhIHKA TPYAAa U IMO3BOJUT
npu e€ peanu3alMd  YCHEUIHO o0ecnedyuTh (POPMUPOBAHUE  3ASIBICHHBIX
KOMITIETEHIIUH.

Peuensent: XanoB  Haptmup  BnagumupoBuu, mnpodeccop  kadenpsl
ruaporexuuyeckux coopyxenuii PI'bBOY BO «PIAY-MCXA wum. KA.
Tumupszesar,

AOKTOp TCXHHUYCCKUX HAYK =
| «22» o & 2022r.
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