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AHHOTAIUA
padoueil mporpaMMbl y4eOHOM M CIIUTLIMHbI
b1.B.3 IllndpoBoe Moae1upoBaHNe HACOCHBIX M BO3LYXO/1YBHBIX CTAHIIMIA
JJIS MOATOTOBKH MATMCTPA MO HANPABJICHHUIO
20.04.02 — IIpupo1000ycTPOCTBO M BO/ION0JIb30BAHUE
Hanpasaennocts: ludposuzanus nnxxkenepubix cucrem B AIIK

Hean ocBoenns qucuunanubl «I{rdpoBoe MomeTupoBaHre HACOCHBIX U BO3-
JyXOJTyBHBIX CTaHIIUI» SIBIAETCS MPUOOpPETEHNE 3HAaHUN 00 OCHOBHBIX KOHCTPYKIUAX
HACOCOB M BO3JIYXOyBHBIX CTAHIIMHA, NX KIACCU(PUKAIMK, METOJIaX BEIOOPA, UCIIOJIb-
30BaHUU COBPEMEHHBIX MTPOTPAMMHBIX KOMILIEKCOB.

3amauaMy U3y4eHUS JUCITUTUINHBI SBIISTFOTCS TPUOOPETCHUE 3HAHWA, YMEHUN U
HaBBIKOB B 00J1aCTH BEIOOpA HACOCOB U BO31yX01yBHbBIX cTaHiui (HBC), cocTtaBnenus
MEepPEeYHs] UCXOJHBIX JAHHBIX JJIA MOAOOpa COBPEMEHHBIX KOHCTPYKIIUSX, CIIOCOOOB
BCTpPaMBaHUs B CYIIECTBYIOIINE CUCTEMBI BOJIOCHAOXKEHMS U BofooTBeneHus (BB), ux
AKCILTyaTaluu.

MecTo MUCHUILIMHBI B y4e0HOM IUIAHE: TUCIUILIMHA BKIIOYEHA B POPMUPY-
eMYI0 YYaCTHHUKaMU 00pa30BaTEIbHBIX OTHOIIEHUH YacTh Y4€OHOT0 TIaHa 10 HAalpaB-
JICHUIO MOATOTOBKU MPUPOJ000YCTPOMCTBO U BOJOTIOIB30BAHHUE.

TpeOoBanus Kk pe3yjbTaTaM OCBOCHHMS AUCHMIUIMHBI: B PE3YJIbTATE OCBOE-
HUSl TUCHUIUTMHBL Gopmupytorcs cieayrone komnetenmuu [1Koc-4.1; [1Koc-4.2;
[TKoc-5.1; I1Koc-5.2

Kpartkoe cogep:kanne IMCHUILIMHBI: ONpEAE/ICHUE PeXUMa padOThl Hacoc-
HBIX ¥ BO3JYXOJIyBHBIX CTAaHIIMI; ONPEAEIICHHE YK ClIa padOYHX U PE3EPBHBIX HACOCOB,
a TAK)K€ HarHeTarelien; OlpeaeIeHue IPOU3BOIUTEILHOCTA HACOCOB U HATHETATEIIEH;
T'UJIpaBIMYECKUi pacueT TpyOOIpoBOIOB U BO3AYXOBOOB; [10100p HACOCOB, HATHETA-
TeJe|, IPUBOIHBIX FIEKTPOABUTATENEH, a TAKXKE JPYroro o0opy10BaHUS HACOCHBIX U
BO3/[yXOJIlyBHBIX CTaHIIMI{; TOCTPOECHUE XapaKTEPUCTUK COBMECTHOM pabOThl HACOCOB
Y BOZOBOJIOB; IIPOBEPKA HACOCOB U BOJOBOJOB HA CIIydall aBapuu; ONPEACIICHUE I10-
TEpb HAIOpa BO BHYTPEHHUX KOMMYHHMKALMAX HACOCHBIX CTAHLIMM; ONPEIEIICHUE TEX-
HUKO-DKOHOMHUYECKHX IT0KA3aTeJIe HACOCHBIX CTAHLIMM.

OOuasi TPyA0€MKOCTh JUCHHUIUIMHBI /B T.4. MPAKTHYECKasl MOATOTOBKA:
144/4 (qac. / 4 3a4. en.), B TOM 4Kcie 4 yaca MPaKTHYECKOW MOTOTOBKH.
IpomMeKyTOYHBII KOHTPOJIb: DK3aMeH,



1. Iesab 0CBOCHUSA TMCHUIINHBI

Lenpsro ocBoenust qucuuiiuabl «ludpoBoe MoaenpoBaHUE HACOCHBIX U BO3-
JyXOAYBHBIX CTAHIIMI» SBISETCA MPUOOPETEHHE 3HAHUI 00 OCHOBHBIX KOHCTPYKIIUSIX
HACOCOB M BO3JIYXOJyBHBIX CTAHIIMH, UX KJIACCU(PUKALIMK, METOJIaX BHIOOPA, UCIIOJIb-
30BaHUU COBPEMEHHBIX ITPOTPAMMHBIX KOMILIEKCOB.

B pe3ynbTaTe n3ydeHus: AMCUMILIMHBI OYIyIIMA MarucTpa JI0JKeH OBbITh MO/ -
TOTOBJIEH K MTPAKTHYECKON peaIN3aliy NOJYYEHHBIX 3HAHUW, UCIIOJb30BaTh UX IIPU
MPOEKTUPOBAHUHU U DKCIUTyaTallMd CUCTEM BOJIOCHA0KEHHS U BOJOOTBEICHUS C TIPH-
MEHEHUEM HOBEUIIHNX TEXHOJIOTUN U OBITh CHOCOOHBIM K CAMOOOYUYEHHIO.

2. MecTo IMCUMIJIMHBI B Y4eOHOM npouecce

Hucuunnuna «L{udpoBoe MoaenupoBaHue HACOCHBIX U BO3IYXOAYBHBIX CTaH-
Ui OTHOCUTCS K POPMHUPYEMO yYaCTHUKAMU 00pa30BaTeIbHBIX OTHOILICHHUH YacTh
broka 1. nucummunael yueOHoro 1iaHa. Jucuumnuna «{udpoBoe MoaenupoBanue
HACOCHBIX U BO3/YXOAYBHBIX CTAHIIUI» Pean3yeTCsl B COOTBETCTBUHU C TPEOOBAHUSIMU
®I'OC, OIIOIT BO u VYyebnoro miana no HampaieHuto 20.04.02«[Ipuponoo0y-
CTPOMCTBO U BOJIONOJIb30BAHUEY.

Hucuunnuna «L{uppoBoe MoaenupoBaHue HACOCHBIX U BO31YXOAYBHBIX CTaH-
LUI» SIBJISETCSA OCHOBOIIOJIATAIOIIEH JUIsl U3yUEHHUs CIEAYIOMMX JUCHUIUIMH: OCHOBBI
HAay4HOHU JAesaTesIbHOCTH; OCHOBBI MaTEMaTUYECKOIO MOJEIMPOBAHUSA CUCTEM BOJIO-
cHaOXEeHUsI U BOAOOTBEIEHUS; ABTOMAaTU3AlMS U SKCIUTyaTalusl UPPOBBIX CUCTEM
BOJOCHA0XEeHUsI U BOJ0OTBeieHUs; [lepexoiHbIe MpOoIecChl B CUCTEMaX BOAOIOIYH;
OOopynoBaHHE CHCTEM BOJOCHA0XEHUS U BOJOOTBEICHHUS, HAYUYHO-HCCIIEIOBATEb-
ckas pabota [IpousBojicTBeHHas (TEXHOJOTHYECKAs) MPAKTHKA, MOJATOTOBKA K Cayue
U cjadya rocyJapCTBEHHOr0 K3aMeHa.

Oc00EHHOCTBIO AUCIUIUIMHBI SBJISIETCS MONy4YaTh U 00padaThiBaTh MH(OpMa-
LMIO0 U3 PA3JIMYHBIX UCTOYHUKOB, UCIIONb3Ys Pa3IUYHbIE CPEJCTBA U METO]IbI, HHTEP-
IPETUPOBATh MOJIyYE€HHbIE JaHHbIE AJi1 (OPMUPOBAHUS CYKIEHUH MO mpodeccuo-
HaJIBHBIM U COIMATBHBIM MIPOOJIEMaM, a TAK)KE CTPEMUTHCSI COOTBETCTBOBAThH YCTAHOB-
JIEHHBIM CTaHJIapTaM WJIHA MPEBOCXOIUTH UX.

PaGouast mporpamma mucrturuinabl «I{udpoBoe mMonenrpoBaHne HACOCHBIX U
BO3/IYXOJYBHBIX CTAHLIMI JJIs1 THBAJIUIOB U JIUI] C OTPAHUYECHHBIMU BO3MOXKHOCTSMHU
3JI0pPOBbs pa3padaThIBACTCs UHIUBUIYAIBHO C YY€TOM O0COOCHHOCTEH Ticuxodu3nde-
CKOTO pa3BUTHUS, UHIMBUIYaJbHBIX BO3MOKHOCTEN U COCTOSIHUS 3[J0POBBS TAKUX 00Y-
YaIOLUXCSl.

3. [lepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO AUCHUIINHE (MOLYJII0),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yIbTATAMHU OCBOCHUS 00pa30BaTeIbLHOM
NPOrpaMMblI

N3yyenne naHHON yuyeOHOW AMCIMIUIMHBI HAlpaBlieHO Ha (HOPMHUPOBAHHE Y
oOyuJaroluxcst KOMIIETEHIUH, TpeICTaBIeHHbIX B Ta0nuie 1.



4. CTpyKTYypa " coepkaHne TUCHUILTUHBI
4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUILJIMHBI 10 BUAAM padoT
Mo cemMecTpam
OO61mast Tpy10EMKOCTh AUCIUIUIMHBI cocTaBisieT 4 3a4. ef1. (144 yacoB), ux pac-
npeJielIeHne 110 BUIaM pabOT ceMecTpaM MPeICTaBICHO B TabmuIe 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

No Kon R et TSP [ B pe3ynbrare u3ydeHus yaeOHONW AMCHUILUIMHBI 00yYarOIuecs JOKHBIL:
mo | oMHe (unm e€ yacth) METEHLIUN 3HaTh yMEThb BIIAJICTh
TEHLUU
[TKoc-4 | CnocobGeH k opranu3auuu u kKo- | [IKoc-4.1 OCHOBHBIE ITPUHIIUIIBI CaMOCTOSITENIHO TPUOOPETaTh | CIOCOOHOCTHIO
OpAMHALMK PabOThI IPOEKTHOrO | 3HAHMS ColepKa- CaMOCTOSITEJILHOIO IIPU- | TOMOIIbIO HH(POPMALIMOHHBIX | CAMOCTOSITEIbHO
MOJpa3IeNIeH s, KOHTPOJISt CpO- | HUSL pabOTHI Ipo- 0oOpeTeHUs ¢ IOMOU MUH- | TEXHOJIOTUI HOBbIE 3HAHUS U npuodpeTaTh C
KOB M KauecTBa pa3paboTKu eKTHOro nojpasze- | (opMalMOHHBIX TEXHO- | YMEHHUs, 00y4aThCsi HOBBIM IIOMOUIbIO UH-
IIPOEKTHBIX PELICHUI. JICHUSL. JIOTUI HOBBIX 51 HU METO/IaM UCCIIEIOBaHMS U C- | (hopMarmoHHON
U YMEHM, 00y4eHHUs HO- | MOJIb30BaTh MPAKTHUECKON Jie- | TEXHOJOTHM HO-
BBIM METOJaM UCCJIEN0- | SATEJIBHOCTH, B TOM UUCIIHU HO- | BbI€ 3HAHUS U
BaHUS U UCIOJIb30BAHUS | BBIX 00JACTAX 3HAHUH, HEMO- | yMEHHUsI, 00y-
UX B IPAKTUYECKOU Jiesi- | CPEICTBEHHO 4aThCsl HOBBIM
TEJIBHOCTH, B TOM YHCIH | CBSI3aHHBIX CO cepoil nes- METOJIaM Hcclle-
HOBBIX 00JIaCTSAX 3HAHUH, | TEIHLHOCTH JIOBaHMsI HC-
HENOCPEACTBEHHO II0JIB30BATh UX B
CBSI3aHHBIX CO cepoit MPAKTUYECKOU
JEATEIIBHOCTH JESATEIIBHOCTH.
[TKoc-4.2 OCHOBHBIE TpeOOBaHUA, NPUHUMATh IPOPECCUOHATb- OCHOBHBIMH I10-
YMeHue oprainso- | NpeabsaBlsS€MbI€ K CTPO- | HbI€ PEIIEHUS IPU CTPOUTENb- | HATUSMHU IPOU3-
BaTh paboTy mpo- UTENBCTBY M OKCIUTyaTa- | CTBE M SKCILTyaTalluu OObEeK- BOJICTBA paboT u
€KTHOTO Mojpasjie- | MU OOBEKTOB CEIbCKO- | TOB CEIbCKOXO03SHCTBEHHOIO JKCILTyaTaluu
JIEHUS 111 KOOPAH- | XO3SAHCTBEHHOTO BOJO- BOJIOCHA0KEHUS U BOJIOOTBE- | CEIbCKOXO35M-
HAIlUU U KOHTPOJS | CHAOXKEHUS U BOJIOOTBE- | JIEHUSA CTBEHHOTO BOJIO-
ero paboTbl, CPOKOB | JCHHUS cHaOXXeHus 1
U KayecTBa paspa- BOJ/IOOTBEICHUS
OOTKH MPOEKTHBIX
penieHuil.
[TKoc-5 [TKoc-5.1 3HaTh METOJIUKH MPOEK- | YMETh IPOU3BOAUTH MHKEHEP- | HABBIKAMM MPO-

TUPOBAHU NHKCHCPHBIX

HBIC paCYCThI, HeO6XO,Z[I/IMBIe

CKTUPOBAHUS




CriocoOHOCTh IPOBOUTH UCCIIE-
JIOBaHMsI C TOMOUIbIO UCKYC-
CTBEHHOI'O MHTEJUIEKTA B CTPOU-
TEJNbCTBE, IPOEKTUPOBAHUU U
9KCIUTyaTallul 0ObEKTOB HHXKE-
HEPHBIX CUCTEM C Y4ETOM LU-
POBBIX MoJieNieil 0OBEKTOB.

3HaHHHIIBHaH€HHC
METOAdaMM HUCCJIICIO0-

COOPYKEHH, U UX KOH-
CTPYKTHBHBIX 3JIEMEHTOB

JUISL IPOEKTUPOBAHUS HACOC-
HBIX CTAHIUHA CUCTEM BOJO-

HACOCHBIX CTaH-
U CUCTEM BO-

BaHUU CUCTEM. B 00JIaCTH CHUCTEM BOJIO- | CHaO)KeHUs, 0OBOJIHEHUS U BO- | JOCHAOKEHUS,
cHaOkeHus1, OOBOJTHEHHUS | JTOOTBEICHMS, a TAKKe O0BEK- | OOBOJHEHHS U
Y BOJIOOTBEICHUS TOB M COOPY>KEHUH JJIsl IPUPO- | BOAOOTBEACHUS,
J000YCTPOICTBA M BOJOMONb- | MHKEHEPHBIX
30BaHUS; COOPYKEHHH, UX
KOHCTPYKTHUB-
HBIX
3JIEMEHTOB;
[TKoc-5.2 M3bICKaHUs 00BEKTOB yCTaHaBIIMBATh COCTAB METOJIaMU B
YMeHue ucronb30- | NpoecCHOHAIBHOM ies- | pabounx onepamuii U CTPOU- MPOEKTUPOBA-

BaTh METO/IbI ITPO-
BEJICHUS HCCIIEI0Ba-
HUH JUIsI COBEPIIICH-
CTBOBAHUS TEXHO-
JIOTUH C LEeNbI0 II0-
BhITIICHUS P Dek-
TUBHOCTH PabOTHI
MIPUPOTHOTEXHOTCH-
HBIX CUCTEM M o0ec-
IEYEHHMS BBITTOTHE-
HUS TpeOoBaHUN
SKOJIOTHYECKOH 0e3-
OIIACHOCTH.

TCJIBbHOCTHU

TENBHBIX MPOLECCOB, 00OCHO-
BAaHHO BBIOMPATh METOJIBI UX
BBITIOJTHEHUSI, ONIPEACTUTh
00BEMBI, TPYIOEMKOCTb
CTPOUTEIBHBIX ITPOIIECCOB U
OTpeOHOEe KOIUYECTBO padoT-
HUKOB,

HHMH U U3BICKa-
HHH 00BCKTOB
npodeccruoHab-
HOM JIeSITCIILHO-
CTH




OYHAS ®OPMA OBYYEHMUSA

Ta0muma 2
PacnpeneﬂeHI/Ie prHOéMKOCTI/I JUCHHUIIJIMHBI 110 BU/JIaM paﬁoT 1o ceMeCcTpam
TpyaoéMkocTh
Buna yueOHo# padoThI qac. B T.4Y. [10 ceMeCcTpam

BCero/* Ne 3
OO01mas Tpy10éMKOCTb TUCIUIUIMHEI 0 y4eOHOMY IIJIaHy 144/4 144
1. KonrakTHasi padora: 70,4/4 70,4
AynuTopHas padora 70,4 70,4
8 MoM uuciue:
nexyuu (J1) 34 34
npakmuuecxue 3auamus (113) 34 34
Kypcosaa paboma (KP) (koncynemayus, 3auuma)
KOHCYTbMAayuu nepeo 3K3aMeHOM 2 2
KOHMaKmuas paboma Ha npomexcymounom konmpoie (KPA) 0,4 0,4
2. CamocrosiTeannasi paéora (CPC) 73,6 73,6
Kypcosas paboma (KP) (noocomosxa)
KOHMPObHAsL paboma 2 2
camocmosmenvbHoe uzyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmoperue 1eKyuoOHH020 Mamepuala u ma- 47 47
mepuana y4eOHUKo8 u yueOHbiX nocooutl, NOO20MOBKA K
NPAKMUYECKUM 3AHAMUM.)
Iloozomoeka Kk s3K3ameHy 24,6 24.6
Bu npoMexxyTO4HOTO KOHTPOJIS: Dk3amen/

zanmura /KP
4.2 Coaep:xaHue TUCHUNINHBI
Tabmuma 3

TemaTnuyeckuii NUIaH y4eOHOM AU CIUTNIIHHBI

AynuTopHas padora
HaumenoBaHue pa3iesioB U TeM BueaynutopHasi
AUCHUILINH (YKPYTHEHO) e I LLE TIKP padora CP
Bcero/*
Pazgen 1. Hacochl M BO31YX01YBKH 58 17 17 24
Pa3nen 2. Hacocuble n 57 17 17/4 93
BO3IYXOYBHbI€ CTAHIHH
KypcoBas pabora (KP) (koHcynbra- 2 5
1ML, 3aIUTA)
Koncynpranmum mnepen sk3ame- 5 5
HOM
KonrakTHas paboTa Ha IPOMEKYTOY- 04 0.4
HOoM KoHTpoJe (KPA) ’ ’
IToaroroBka K 3K3aMeHy 24,6 24,6
HToro no aucuuinHe 144 34 34/4 4,4 71,6




Conep:xanue pa3aesioB IUCHUATIIAHBI
Paznen 1. Hacocbl M BO31YXOXYBKH

Tema 1.1. Ocnoguvie sHepeemuueckue napamempul HACOCO8 U 8030YX00YBOK.

Knaccugukanus HacocoB; OCHOBHBIE HEPTETUUECKUE MTApaMETPbl HACOCOB U
BO3MyxonyBok;  lleHTpoOexxupie  Hacocwl;  Bplcora  BcacbiBaHusi ~ Hacoca
(reomeTpuueckass M BakyymMmeTpuueckasi); OCHOBHOE YypaBHEHHE IIEHTPOOEKHOIO
Hacoca; 3aKOHbI MO00Us IEHTPOOEKHBIX HacocoB; KoapduimeHT OpICTPOXOTHOCTH;
Paboumne xapakTepuCTHKHU [EHTPOOEKHBIX HacOCOB; OnpeaeneHne pexKUMHBIX TOUEK
HAcoCaB CUCTEME BOJOIPOBOJIOB.

Tema 1.2. Peeynuposanue  pabomwi  Hacocos. Ilapamnenvnas  u
nocnedosamenvHas paboma YeHmpoOEeHICHbIX HACOCO8.

CrocoObl  peryaupoBaHHsl  IEHTPOOEKHBIX HacocoB; PabGoume mous
XapaKTepUCTUK HAcocoB; OmnpeleNeHne dHEPreTUYECKUX MapaMeTpOB HACOCOB MpPH
napajiieIbHON U MOCIeI0BaTeIbHOM padoTe.

Tema 1.3. KoncmpykmugHbvle 0COOEHHOCMU PA3TUYHBIX MUNOE HACOCO8.

[Hentpobexubie Hacochl; OceBble M AMAaroHalibHble Hacochl, Hacockl st
MEPEKAYKU 3arpsi3HCHHBIX arpeCCUBHBIX XKUAKOCTEW; BO3aylIHbIE BOIONOIbEMHUKHY;
Crpyiinblie Hacockl; Hacockl, nmpuMeHsieMble B CTpOUTENbCTBE; OObEMHBIE HACOCHI;
BonokonblieBble BAKYyMHbBIE HACOCHI; BUXpeBbIe HACOCHI.

Pa3znes 2. HacocHble M BO31yXOAyBHbIC CTAHIMHU

Tema 2.1. Hacocuvle cmanyuu 6000CHaOMCEHUSL.

Kiraccudukanust BOIONPOBOAHBIX HACOCHBIX CTaHIIMK; PacueT mpon3BoIuTEIb-
HOCTH M HAmopa HACOCHBIX CTaHLMil-To moabema, PacdeT mpou3BOAUTEILHOCTH U
HaIopa HACOCHBIX CTaHIMI2-ro noabeMa; [IpoBepka paboThl HACOCHOU CTAHIIMH TIPU
nokaporyiieHun; HacocHble CTaHIIMM apTe3UaHCKUX CKBaXXWH, (OcOOEHHOCTH
YCTPOMCTBA CTaHIMK BOJOCHAOKeHHMS; PacmonokeHne OCHOBHOTO M BCIIOMOTATE Ib-
HOTO 000pYAOBaHUs, OBITOBBIE U MOJICOOHBIE OMeIIeHusT; TpeOoBaHMS K MPOEKTUPO-
BAaHUIO BCACBHIBAIOIINX HAMIOPHBIX TPYOOIPOBOIOB..

Tema 2.2 . Hacochvie cmanyuu 60000meedeHusl.

Knaccudukanus, cxembl, 0COOEHHOCTH TPOESKTUPOBAHUSI U BBIOOP MECTA Pacro-
JIO’)KEHUSI HACOCHBIX CTaHIIUM BOJOOTBeJeHUs; PacueT mMpou3BOAUTEIHLHOCTH HACOC-
HBIX CTAaHIIUH BOJOOTBEACHUS M BMECTUMOCTH IIPUEMHOTO pe3epByapa; TpeboBanus K
000pyZIOBaHUIO TIPUEMHOTO pe3epByapa M YCTPOMCTBY BCACHIBAIOIIMX U HAMIOPHBIX
TpyOoTnpoBO0B; Pemerku u apoomiiku; TeXHUIeCKoe M X035 HCTBEHHO-TTUTHEBOE BO-
nocHa0KeHNE HACOCHBIX CTaHIIMK BOJIOOTBEACHHS. BBITOBBIE U TIO/ICOOHBIE TTOMETIIE-
Hus; HacocHble cTaHIMM 171 IEPEeKAaYKH T0KAEBbIX BoJ;, HacocHble cTaHium 1is me-
pEKauYMBaHUs AKTUBHOTO MJIa, CHIPOTO M COPEXKEHHOTO OCAIKA.
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Tema 2.3 . Bo3zdyxoodyenvle cmanyuu
HasnaueHune BO3IYyXOMYBHBIX U KOMIIPECCOPHBIX CTAHIIMKA B CHUCTEMax BOJIO-
cHaOxeHus 1 BogooTBeaeHus; Kommnpeccopsl; Bosmyxonysku ; Heycroitunbas padora
B «IOMIAXHOM» PEXHUME; Y CTPOHCTBA BOJO- W MAaCIIOCHAOXKEHHS BO3IYyXOMIYBHBIX
CTaHIINH

Tema 2.4 . Dxcnuyamayus HACOCHBIX CMAHYUL
[TokazaTenu HaAEKHOCTH pabOTHI HACOCHBIX CTAHIIUN; ApMaTypa it 00pHOBI €
TUAPOYIapoM; Y CIIOBUS MyCKa U OCTAHOBKU HACOCHBIX arperaToB MPH OTKPHITOM U 3a-
KpbITOH 3aaBUkKKe; OOCIyKUBAIOIUI MEPCOHATI U OXpaHa Tpyaa paboTHUKOB; Opra-
HU3aus MTpoUIaKTUIECKOTO U KAaTUTAITBHOTO PEMOHTOB 000pYI0BaHUSI.

4.3 JlekuMu/MpakTudecKkue 3aHsITUSA

Tabmuua 4
Coneprkanue JieKIIM MPAKTHYECKHUX 3AHATHI M KOHTPOJIbHbIE MEPONPUSITHSA
Bun
. DopMuUpyeMBbI
Ne Ne u HazBaHuUe JeKUU KOHTpPOoJbHOTr | KoJ-BO
n/n Ne pasnena NMPAKTUYECKHUX 3aHATUH ¢ 0 4acoB
KOMIIETEeHIIUH
MeponpusiTUs
Pa3pnen 1. Hacocsl U BO31yX0a1yBKH
Tema 1.1. Jlexmsa Ne 1,2,3. Kitaccu- I1IKoc-4
OcHosnvie ¢dukamus HacocoB;. OCHOB- (ITKoc-4.1;
9Hepeemuyeckue | HbIE SHEPTrEeTHYECKHE Mapa- [TKoc-4.2),
napamempbi METpPBI HACOCOB U BO3JIYXO- 6
HAacocos u nyBok; Onpenenenue pe-
8030YX00Y80K JKUMHBIX TOYEK HACOCaAB CH-
CTEME BOJIOTIPOBOJIOB.
1 [TpaxTrueckast paborta Ne Omnpoc /
1,2,3. JUCKYCCHS;
O3HaKOMJIEHHE C COCTaBOM [1IKoc-4 TectupoBanue
Y UCXOJIHBIMHU JAaHHBIMHU IS (ITKoc-4.1, 6
npoekTa. Beioop cxembl [MKoc-4.2),
TUApOy3J1a HACOCHOM CTaH-
1. Beibop Tpaccel Bogo-
IO JIAYH.
Tema 1.2. Jlexmus Ne 4, 5. Cnoco0s1 I1IKoc-4
Pezynuposanue pEeryJaupoBaHus LIEHTPO- (ITKoc-4.1,
pabomsi Hacocos. | 6eKHBIX HacocoB; Paboune [TKoc-4.2), 4
Ilapannenvnas u | MO XapaKTEPUCTUK HACO- [MKoc-5
nocieoosamenvbt | COB; (ITKoc-5.1;
5 |97 paboma I1Koc-5.2)
yenmpobesicnvix | Tlpaktudeckas padorta Ne [1IKoc-4 Omnpoc /
HACOCO8. 4,5. zyuenue Bcriomora- (ITKoc-4.1; JUCKYCCHS;
TeIbHOr0 000pyI0BaHUs [TKoc-4.2), TectupoBanue 4
KaHaJIN3al[MOHHBIX HACOC- [MKoc-5
HEIX CTAHIIUH. (ITKoc-5.1;
ITKoc-5.2)
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Bun

Ne Ne u Ha3BaHHe JeKIUH PopmupyeMeI KkoHTpoabHOr | Koa-Bo
Ne paznena - e
n/n NMPaKTHYECKUX 3aHATHI 0 YacoB
KOMIIETEHIINH
MeponpusITUs
Tema 1.3. Jlexmus Ne 6,7. OceBbie u I[1IKoc-4
Konempykmuenwol | nuaroHajbHbIE HACOCHI; (ITKoc-4.1,
e ocobennocmu Hacocwr 1151 mepekadku 3a- [TKoc-4.2),
PA3TUYHBIX IPSI3HEHHBIX arpeCCUBHBIX [IKoc-5 4
MUNno8 HAcocos. XKuakocTei; Bo3mymrabie (ITKoc-5.1,
BoonoxbeMHuKY; CTpyii- I1Koc-5.2)
3 HBIE€ HACOCHI;
[Tpaktuyeckas padora Ne [TKoc-4 Omnpoc /
6,7. OnpeneneHue pacuer- (ITKoc-4.1, JTUCKYCCHSI,
HBIX [I0JIA4YY ¥ HAmopa oc- [TKoc-4.2), TectupoBanue
HOBHBIX HacocoB. [lox6op I1IKoc-5 4
Hacoca 1o karanoram. [lox- (ITKoc-5.1,
00p Hacoca METOJ0M 00- ITKoc-5.2)
TOUYKH paboyero KoJieca.
Pa3nes 2. HacocHble M BO3AYXOAYBHbIC CTAHIIMHA
Tema 2.1. Jlexms Ne 8,9,10. Kitaccu- I1IKoc-4
HacocHuble (duKaIus BOAOIPOBOIHBIX (ITKoc-4.1,
cmanyuu HAaCOCHBIX cTaHuui; Pacuer [TKoc-4.2),
8000CHAOICEHUs. | TIPOU3BOIUTEIIBHOCTH U I1IKoc-5
Haropa HaCOCHBIX CTaH- (ITKoc-5.1; 6
nuiil-ro nogpemMa; Pacuer ITKoc-5.2)
MIPOU3BOIUTECIIEHOCTH U
8 Haropa HaCOCHBIX CTaH-
UI2-TO OIbEMA.
[TpakTudeckas padora Ne [TKoc-4 Omnpoc /
8,9,10. Ompenencuue oT- (ITKoc-4.1, JTUCKYCCHS,
METKH YCTaHOBKHU Hacoca. [TKoc-4.2), TectupoBanue
Bei0op THma 31201 HacocC- [TKoc-5 6
HOH ctanimu. OnpenenexHue (ITKoc-5.1,
pa3MepoB TMOI3EMHON U IMKoc-5.2)
HAaJI3¢MHOW YaCTH.
Tema 2.2 . Jlexmusa Ne 11,12, Kiaccu- I1Koc-4
Hacocuvie cman- | dukanus, cxembl, 0COOEH- (ITKoc-4.1,
yuu 6000omeede- | HOCTH MPOESKTUPOBAHUS U [TKoc-4.2),
HUs BBIOOp MecTa pacroyioxe- [TKoc-5
HUS HACOCHEIX CTAaHIIUH BO- (ITKoc-5.1; 4
nooTBeaeHus; Pacuet npo- ITKoc-5.2)
M3BOIUTEILHOCTH HACOC-
9 HBIX CTAaHIIMH BOJOOTBEC-
HUS ¥ BMECTHMOCTH ITPHUEM-
HOTO pe3epByapa
[TpakTiueckas pabora Ne [1IKoc-4 Omnpoc /
11,12. Be1iGop cXeMbI BHYT- (ITKoc-4.1, JUCKYCCHS;
PUCTAHIIMOHHBIX KOMMYHH- [TKoc-4.2), TectupoBanue 4/
kauii. OnpeneneHue napa- I1Koc-5
METpPOB 3JIeMeHTOB. Orpe- (ITKoc-5.1;
ITKoc-5.2)
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Bun
Ne Ne u Ha3BaHHe JeKIUH PopmupyeMeI KkoHTpoabHOr | Koa-Bo
Ne paznena - e
n/n NPAKTUYECKUX 3aHATHI 0 4acoB
KOMIeTeHIHH
MeponpusITUs
JIeJIeHHe AuaMeTpa Harop-
HOrO TpyOompoBoaa. Beibop
MaTepuaia TpyoonpoBoja
Tema 2.3 . Bos- Jlexms Ne 13,14,15. Hazna- I1Koc-5
0YX00y8HbIe YCHHUE BO3TyXOAYBHBIX U (ITKoc-5.1,
cmanyuu KOMIIPECCOPHBIX CTAHIIMHI B [TKoc-5.2), 6
CHUCTEeMax BOJOCHAOKEHUs U
10 BOJI00TBeIeHM; Kommpec-
copsl; Bo3nyxonyBku
[Tpaktuyeckas padora Ne [TKoc-5 Omnpoc /
13,14,15.. Beibop Tuna Bo- (ITKoc-5.1, TTUCKYCCHUS, 6/2
J103a00pHOT0 COOPY>KCHHUSI. [TKoc-5.2) TectupoBanue
Omnpenenenue pa3sMepoB.
Tema 2.4 . Dxe- | Jlexmust Ne 16,17. ITokaza- I1IKoc-4
nIyamayust TEJU HAZC)KHOCTU PabOThI (ITKoc-4.1,
HACOCHbIX CMAH- | HACOCHBIX CTAaHLUU; Y CII0- [TKoc-4.2),
yuti BUS ITyCKa U OCTAHOBKHU [TKoc-5 4
HACOCHBIX arperaTtoB Npu (ITKoc-5.1,
OTKPBITOM U 3aKPBITOM 3a- ITKoc-5.2)
11 JIBUKKE.
[TpakTiueckast paborta No [TIKoc-4 Ompoc /
16,17. I'mmpaBnudeckui, (ITKoc-4.1,; JUCKYCCHS;
BOJIHOOHEPrE€TUYECKUH pac- [TKoc-4.2), TectupoBanue 4
YETHI.. [TKoc-5
(ITKoc-5.1,
ITKoc-5.2)
Tabnuua 5
IlepeyeHb BONPOCOB JIs1 CAMOCTOSITEJILHOTO U3YYEeHUS] AU CIUTIIHHbI
Ne Ilepeyenb paccMaTpuBaeMbIX BOIPOCOB /1JIsl CAMOCTOATEJIb-
Ne paznena u rembl
n/n HOI'0 U3y4YeHHs

Pa3nes 1. Hacochl M BO31YXOYBKH

1

Tema 1.1. Ocnoenvie
9HepeemuyecKue na-
pamempubl HACOCO8 U

- OCHOBHBIE TapaMETPbl HACOCOB: M0J1aya U HAop
- OCHOBHBIE TapaMeTPBI HACOCOB: MoITHOCTH, KII/I.
(Peanuzyemoie komnemenyuu ITKoc-5.1; I[TKoc-5.2)

6030YX00Y80K

2 Tema 1.2. - I'padpuueckas xapakrepuctuka (Q-H) nmapamnensHo paboTarommx
Pecynuposanue JIByX OJIMHAKOBBIX TPYOOIPOBOIOB.
pabomul HACOCOE. - [TocnienoBarenpHas paboTa EHTPOOEIKHBIX HACOCOB, YCTAHOBICHHBIX
Iapannenvhas u COBMECTHO, JIM0O Ha yJaJIeHuH JpYT oT Apyra. X rpadudeckas xapakre-
nocnedosamenvuan | PACTHKA (Q-H).
padoma - CrtocoObI peryupoBaHus pabOTHI IIEHTPOOESKHBIX HACOCOB.
YeHmMpOBeAHCHbIX (Peanuzyemvie komnemenyuu [1Koc-4.1; [1Koc-4.2, IIKoc-5.1,
HACOCO6. [1Koc-5.2)

3 Tema 1.3. - Kimaccudukanms 1ieHTpoOeXKHBIX HACOCOB.
Koncmpyxkmuensie - OceBble HACOCHI.
ocobenHocmu
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n/n

Ne paznena u Tembl

Ilepeuens paccMaTpUBaeMbIX BOIPOCOB /IS CAMOCTOSI TEJIb-
HOT'0 U3YYeHHUsI

PA3TUYHBIX MUNOE
HACOCos6.

- YCTpoHCTBO, IPHUHIIAT ASHCTBUS IIEHTPOOSKHBIX HACOCOB, 001aCTh
MIpUMEHEHHs B cucteMax BuB, oc- HOBHBIE TOCTOMHCTBA U HEIOCTATKH
- [TopiiHeBbIE KOMITPECCOPHI

- BogoxombIieBpie BaKyyM-HACOCHI.

(Peanuzyemvie komnemenyuu I1Koc-5.1; I[1Koc-5.2)

Pa3znean 2 HacocHble 1 BO31yX01yBHbIE CTAHIUH

10 Tema 2.1. Hacocneie | - Knaccudukaius BOJOIPOBOIHBIX HACOCHBIX CTaHITHH.
cmanyuu 8000cHad- | - OnpenesieHre 9MCiIa HACOCOB, HATIOPA U MPOU3BOANUTEILHOCTH HACOC-
JICeHUsl. HOM cTaHIMH 1-ro mogsema
- Onpe/ienieHne Yrciia HaCOCOB, HATIOPa M IPOU3BOIUTEILHOCTH HACOC-
HOH CTaHITMH 2-TO TOIbeMa IIPH PACIIOIOKCHIH BOJOHATIOPHOM OAITHu B
Havae CeTH.
- OcoOEeHHOCTH POKJIAIKH BCACHIBAIOIINX TPYOOITPOBOIOB B 3aHUU
HACOCHOM CTaHIIUK U 33 €€ MpPeJIeTaMu.
(Peanuzyemvie komnemenyuu [1Koc-4.1; [1Koc-4.2,11Koc-5.1,
ITKoc-5.2)
12 Tema 2.2 . Hacoc- - CrtocoObI pacIoNoKEeH s HACOCHBIX arperaToB B MAIllMHHBIX 3aj1aX BO-
Hble cmaHyuu 6000- AONPOBOAHBIX U KaHAJINU3AIIMOH- HBIX HACOCHBIX CTaHHI/II\/'I.
omeeoeHUs - Knaccudukanus kananu3aioHHbIX HacocHbIX cTanmui (KHC).
(Peanusyemvie komnemenyuu [1Koc-4.1; [1Koc-4.2,11Koc-5.1,;
[1Koc-5.2)
13 Tema 2.3 . - OcHOBHOE U BCIIOMOTraTelbHOE 000pYI0BaHUE BO31YXOAYBHbIX
Bo3zoyxooyesnusie CTAHIIUH.
CMaHyuu - OnpeneneHre MPOU3BOIUTEILHOCTH, IABJICHHS, KOJIMYECTBAa PabounX u
PE3CPBHBIX BO3AYXOHArHeTaTe- JIeH Ha BO3AYXOAYBHBIX CTaHIHAX.
(Peanuzyemsbie komnetreniuu [1Koc-4.1; [TKoc-4.2,11Koc-5.1;
ITKoc-5.2)
14 Tema 2.4 . - TTyck, ocTaHOBKa, YXOJI 32 IEHTPOOEKHBIM HACOCOM BO BPEMSI €T0 3KC-
Ixennyamayus IUTyaTaluu
HACOCHBIX CIMAHYUIL (Peanuzyemvie komnemenyuu [1Koc-4.1; [1Koc-4.2,11Koc-5.1; I[IKoc-
5.2)
5. O0pa3oBaTejibHbIe TEXHOJOTUH
Tabmauia 6
IIpuMeHeHNe aKTUBHBIX U HHTCPAKTUBHbBLIX 06p33OBaTeHLHLIX TEXHOJIOTUH
Ne HaumeHoBaHHe HCMOJIb3yeMbIX AKTHBHBIX H HHTEP-
Tema u popma 3anaTus o
n/n AKTHBHBIX 00pPa30BaTeJIbHBIX TEXHOJIOT Uil
1 | Cooco6sl perymupoBanust | JI [TpobnemHuas nexius
IIEHTPOOEIKHBIX HACOCOB;
PaGouue noms xapakrepu-
CTHK HaCOCOB;
2 N3yuenue Bcriomoratens- | [13 | I'pynnoBoe oOcyxieHue, TMCKyCCust
HOTO 00OpYyIOBaHMS KaHa-
JU3aIMOHHBIX HACOCHBIX
CTaHILIUMN.
3 Pacuet npousBoautenns- JI Merton npe3eHTanuy JIEKIIMOHHOTO MaTepurarna.

HOCTH M Hamopa Hacoc-
HEBIX CTAHIMN 1-ro Moab-
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Ne
n/n

Tema u popma 3anaTHSA

HaumenoBanue HCIO0Jb3yEMbIX AKTUBHBIX U HHTEP-
AKTHBHBIX OﬁpaBOBaTeHLHBIX TEXHOJOTHi

ema; Pacuer npousBoau-
TEJIBLHOCTH U Haropa
HACOCHBIX CTAaHILIMHU2-TO
IO JbeMa.

Krnaccudukarius, cxemsl,
0COOCHHOCTH MPOCKTHPO-
BaHMs U BHIOOp MeCTa
PacnoI0KeHHsI HACOCHBIX
CTaHIMI BOJJOOTBE/ICHHSI.

[IpobnemHuas nexms

Pacuer npoussoauTes-
HOCTH HAaCOCHBIX CTaHIIUH
BOJIOOTBEJICHUS U BMECTH-
MOCTH IIPUEMHOI'O Pe3ep-

Byapa

113

['pynnoBoe o6CyxaeHne, TUCKYCCUs

OcCHOBHBIE HaNPaBICHUM
MHTEHCU(PHUKALIUU U pe-
KOHCTPYKLIUU CUCTEM
BOJIOOTBE/ICHUS U HUX CO-
OpPYKEHHUM.

Merton IpE3CHTAllMU JICKIUOHHOI'O MaTCpualia

HUS,

6. TeKyll_[l/Iﬁ KOHTPOJIb YCIIEBACMOCTH M IPOMEKYTOYHaAHA aTTECTAUA 11O

HTOTraM O0CBOCHUA NTUCIHUIIJINHBI

6.1. TumnoBble KOHTPOJbHbIE 32J]aHUSI WJIM HHbIE MaTepHaJbl,
HeoOXoAuMBbIe JJI OLEHKHM 3HAHUHA, YMEHMH M HaBbIKOB U (WIH) ONbITA
AeSITeJIbHOCTH

1. Ilpumepsl TECTOB ISl TEKYIIEr0 U MPOMEKYTOUHOT0 KOHTPOJIsI 3HAHUI
00y4aIoIMXCsi:

1. BeiOpaTh NpaBUIIBHBII OTBET, BCACBIBAIOIIME TPYOOMPOBOIBI, HACOCHBIX
YCTaHOBOK, OCHAIIAIOT 3alIOPHOM apMaTypoil Koraa:

a) nauameTrpam TpyoorpoBojaa 6ombie 200MmMm;

0) Hacoc B OTJEIbHBIE MEPHUOIBI pA0OTAET C OTPUIIATEIHLHON BHICOTOM BCAChIBA-

B) JuaMeTpamM TpyoorpoBojia MeHblie 200mMm;
I') JJTMHA BCAaChIBAIOIIMNX TPYyOONpoBoa0B Oosiee 30Mm;

2- BoiOpath nmpaBWIbHBIN OTBET, HACOCHBIM arperar 3To:

a)- Hacoc u nBurarernb;

0)- Hacoc, nBuraresns v yCTPOMCTBO JUIsl Epeayl MOITHOCTH OT JABUTATEIS K
Hacocy
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B)- Hacoc, BcachIBaroImMii 1 HAMOPHBIA TPYOOIIPOBOBI U apMaTyphl HA HUX;
r)- Hacoc, BcachiBaronuii 1 HalmopHbIM TPyOOITPOBO/IBI;

3- BeiOpaTh npaBUIIbHBINA OTBET - TEOMETPUUYECKON BBICOTOM BCACHIBAHUS BEPTH-
KaJIbHBIX LIECHTPOOEKHBIX HACOCOB HA3bIBAIOT:

a). PaccrosiHue 1Mo BepTHKaAIN OT YPOBHS BOJIBbI B UCTOUHUKE (HUKHUN Obed) 10
OCH JIonacTeil paboyero Kojeca;

0). PaccTosinne mo BepTHKaIM OT YPOBHS BOJBI B UICTOYHHKE (HWKHUI Obed) 10
BXOJIHOM MaTpyOKe Hacoca;

B) PaccrosiHue 1o BepTUKaIM OT YPOBHS BOJbI B HICTOYHUKE (HMKHUI Obed) 110
OCH HaIlOPHOTO MaTpyoOKa.

4. BriOpaTh NpaBUIIbHBINA OTBET, KaKasl I€Tajlb EHTPOOEKHOT0 Hacoca MO3BO-
JsieT IpeoOpa3zoBaTh KWHETHUECKYIO SHEPTHUIO MTOTOKA B TOTEHIIMAIbHYIO?

a)-BaJl HacOCa;

0)-pabouee KOJIeCo Hacoca;

B)-KOpITyC Hacoca;

T')-3JI€KTPOJIBUTATETh

5. BriOpath npaBUIIbHBIN OTBET, OCEBBIE HATPY3KH B IIEHTPOOESKHBIX KOHCOJIb-
HBIX HacocaXxX, BO3HUKAIOT:

a)- B pe3yJbTaTe JIaBJICHUS )KUJIKOCTH Ha BaJ HACOCA;

0)- B pe3yJIbTaTe AaBJICHUS KUJIKOCTH Ha KOpIyca Hacoca;

B)- B pe3yJIbTaTe JABJICHUS KUIKOCTA Ha HAPYKHBIE CTOPOHBI IUCKOB pabovero
KoJieca,;

I')- U3-3a2 PA3HOCTH JIaBJICHUS KUJIKOCTU MPU BXOJIE U BBIXOJI€ U3 HACOCA;

6. BeiOpaTh npaBUIbHBIN OTBET, YMCIO HUTOK HAMOPHBIX TPYOOIIPOBOJIOB Clie-
JyeT MPUHUMATH PABHBIM YHCITy HACOCOB TIPH MPOTSKEHHOCTH TPACCHI:
a) no 100m
0) 1o 500m
B) 1050M
r) 10 300M

/. BpiOpaTh npaBUIIbHBIN OTBET, TPYOOIPOBOIHAS apMaTypa, Ha HAIOPHBIX TPY-
OOIPOBOJIOB HACOCHBIX CTAHIUU, MOJOUPAIOT MO:
a) MapKe Hacoca,
0) pacxojay U Harmopy;
B) JMaMETpPy HalOpHOTO NaTpyOKa Hacoca;
I') AMaMETpy YCIOBHOTO MPOXO0/a U YCIOBHOE JAaBJIEHUE paboueit cpebl;

8. Bb1OpaTh mpaBUIIBHBIA OTBET, AJIEKTPOABUTATEN ISl TPUBOIA HACOCOB BhI-
Oupaercs 10:
a)NuQ;
6) Hun;
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B) Nwun;
r) NuH.

9. BeIOpaTh MpaBHIIBHBIN OTBET, HACOC TOIOMPACTCS TI0:
a) QuN,;
6) Hu Q;
B) Hu N;
r) Q u KIIJI.

10. Bo1Opath npaBUIBHBIN OTBET, K 3allOPHOM apMaType OTHOCAT:
a) 3aJIBIKKU

0) oOpaTHBIC KJIaITaHbI

B) PETYJISITOPBI pacxoa

T') PETYJISTOPHI 1aBJICHUS

11. BoiGpath mpaBUIIBHBIN OTBET, BHIOOD THIIA 37aHUSI HACOCHOM CTAHIIUU 3aBH-
CHUT OT:
a) KOJIMYECTBO HACOCOB;
0) BBICOTHI BCACBHIBAHMS HACOCOB;
B) THIIA DJICKTPOJABUTATEIS,
') TUMAa BOJOUCTOYHHUKA.

12. BeiOpaTh NpaBUIBHBIM OTBET, TEKYIIHE PEMOHTHI HACOCHBIX arperaTos,
OOBIYHO BBITIOJIHSIIOT YEPE3:

a) 500-1000y;

6) 3000-5000y;

B) 5000-100004;

r) 1000-2000 yacos.

13. BriOpath npaBWIbHBIN OTBET, 0OpaTHbIC KJAMaHbl Ha HAMOPHBIX JTHHUSIX

HAcOCOB, HE YCTaHABIIMBAIOT MIPU:

a) yCTaHOBKE B 3/TaHUSIX HACOCHBIX CTAHIMI OJIOUHOTO THUIIA BEPTUKAIBHBIX OCE-
BBIX HACOCOB;

0) NPOTSHKEHHOCTh HAITOPHBIX TPYOOIIPOBOJIOB HEBEIIUKA,

B) JUTMHA HAMIOPHBIX TPYOOIIpoBOAOB He OoJiee 30Mm;

r) oOpatHble Kiaanansl fuamerpom oosee 1000 mm.

14. BeiGpaTh npaBUIBLHBINA OTBET, MaTepUall HAIIOPHBIX TPYOOIPOBOIOB HACOC-
HBIX CTaHIIMW, BEIOMPAIOT TI0:
a) 1Mo JUTMHE TuaMeTpa TpyooIpoBoa;
0) paboueMy J1aBIICHUIO;
B) AMaMETPy TPyOONpoOBOIa;
r) paboueMy JaBJICHUIO U TUAMETPY TPyOOIpOBOIA.

2. Bonipochl JUCKYccHii
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Ilo meme 1.1. OcHognble dHEepeemuyecKue napamempsbl HACOCO8 U 8030YX00VB80K

1. ITo xako¥ 3aBUCUMOCTH PACCUUTHIBAETCS MOILITHOCTb JIOMACTHOTO Hacoca ?

2. Kak onpenensiercss KI1J] nacoca?

3. Ha xakue aBe COCTaBIISIONIME pa3IesieTCs MOTHBIA HAMOP, pa3BUBAEMbIN JIO-
MACTHBIM HACOCOM ?

4. Tlepeuncnute OCHOBHBIE MapaMeTphl JIOMACTHON MAaIllMHbBI, KOTOPHIE BIUSIOT
Ha BEJMYHMHY MoAauu ?

5. Kakyto Bennunny 00b1yHO nMeeT 00bemMHbIi KIT/I monactHoro Hacoca?

6. [louemy oceBbIe JIOMACTHBIE HACOCHI IMTyCKAIOTCS B OCHOBHOM Ha OTKPBITYIO 3a-
JIBHKKY ?

7. OT 4ero 3aBUCUT BaKyyMETPUYECKAasl BRICOTA BCAChIBaHUS B Hacoce ?

8. 3aueM He0OXOAMM OOpATHBIN KiIallaH Ha HAIOPHBIX JTUHHUIX HACOCOX YCTaHO-
BOK

Ilo meme 1.2. Pecynuposarnue pabomsi Hacocos. Ilapannenvrnas u nociedosa-

mebHas paboma YeHmpoOeNCHbIX HACOCO8

1. Kak Ha3biBaetcst pexkum, rpu kotopom KII/| makcumainen ?

2. Kakue ycnoBus nmogo0us BBITTOJHSIOTCS ISl TOJOOHBIX JIOMACTHBIX Hacoce ?

3. [IpuBenute GpopmyIibl mepeuera XxapakTEPUCTUKH JIOTIACTHOTO HAcOcCa MPH U3-
MEHEHUHU Yucjia 000POTOB.

4. JIns kakux 1eJield MPUMEHSIOT MapaJiieIbHyI0 pad0Ty HaACOCOB U ?

5. ITocTpoiiTe CyMMapHYIO XapaKTEepUCTUKY ABYX OJHOTHITHBIX TTapaJIEIHHO pa-
OOTAIOIIMX JIONACTHBIX HACOCOB ?

6. Kak onpenennts MOIIHOCTD, TOTPEOIIEMYIO MMapaLIETbHO pab0TaAIOIINMU JIO-
ITaCTHBIX HACOCOB ?

7. Kak onpenenuts moaavy ABYX NapauieIbHO paboTarOMIMX JIOMACTHBIX 7

8. Iokaxkute pabouyto TOUKY Ha Trpaduike XapaKTepUCTHK JIOMACTHOTO HAcCOCa U
CETH.

9. C kako# 1e/bI0 JIOMAaCTHBIE HACOCHI TIOJIKJIFOYAIOTCS TIOCIE0BATENBHO 7

10. B xakux ciayyasx IpUMEHSETCS PETyJIUPOBAHUE JIOMACTHBIX HACOCOB?

11. Kakue HeOCTaTKU U JOCTOMHCTBA UMEET APOCCEIBHOE PETYIHUPOBAHUE 7

Ilo meme 1.3. Koncmpykmugnvie 0cobeHHOCmU pasiuiHblX MUno8 HAcocos.
1. KakuM TpeOOBaHMSIM JOKHBI yIOBIETBOPSITH HACOCHI?
2. HazoBUTE OCHOBHBIE BUbI HACOCOB TMHAMUYECKOTO THUIIA?
3. Ha3oBuTe OCHOBHBIE BHUILI HACOCOB 0OBEMHOTO THUIIA?

Ilo meme 2.1. HacocHnvie cmanuuu 6000cHab cenus

1. Kakue ocHOBHBIE TpeOOBaHUS PEABSIBISIOT K TPOEKTY HACOCHON CTAHIIMU?

2. VI3 KakuX OCHOBHBIX COOPYKEHHI COCTOUT HACOCHAsA CTaHLUA?

3. Ykaxxute 0COOCHHOCTH HACOCHBIX CTAHITUI JIJIsi CeJThCKOXO03SHMCTBEHHOTO BO-
nocHabxeHus?

4 xakuie (haKkTOphl BIUSIOT HA BEIOOP CXEMbI KOMIIOHOBKH THAPOY3JIa COOPYKe-
HUH HACOCHOM CTaHIMHU?;

5. Knaccudukamus HaCOCHBIX CTaHITUM, 10 HAACKHOCTH T101a9H BOJIBI?
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6. Knaccudukarys HaCOCHBIX CTAHIUH, TIO YCIIOBHUSIM MCTIOJE30BAHUS?
7. Knaccuduxkanuys HaCOCHBIX CTAHIIUMH, IO KOHCTPYKTUBHBIM MTPU3HAKaM?.
8. Kitaccudukanyst HACOCHBIX CTaHIIUM, IO HA3HAYEHUIO?

Ilo meme 2.2. Hacocnvie cmanyuu 600oomeeoenus

1. Knaccudukanuys kaHaau3almoHHbIX HacocHBIX cTanmii (KHC).

2. OnpezeneHne NpoU3BOAUTENBHOCTH, Hanopa, 1 yncia HacocoB KHC

3. YcrpoiicTBO U 000py/I0BaHUE MPUEMHOTO pe3epByapa M MAIIMHHOIO 3alia
KHC.

4. OcoOEHHOCTH YCTPOUCTBA CIIEITUATBHBIX KaHATM3AITMOHHBIX HACOCHBIX CTaH-
A JUTSI TIEPEKAdKH JT0XK-JIEBBIX BOJI, CHIPOTO OCa/IKa, aKTUBHOTO MJIa, TIECKA.

5. 3amopHo-perynupylomias, KOHTPOJIbHO-U3MEPUTEIbHAS U TIPEIOXPAHUTEITh-
Has anmapatypa HC.

Ilo meme 2.3. Bo30yxooysnvie cmanyuu

1. Bo3ayxo{yBHbIC MAIlIMHBI B CUCTEMaX BOJIOCHA0KCHHS U BOJOOTBEICHUS
2. [IpenHasHaueHNe BO3TYXOAYBHBIX CTAHITHIH.

3. OcobenHocTH 3a00pa BO3yXa Ha BO3LyXOAYBHBIX CTAHITUSX.

4. SIBnenne mommnaxka mpu paboTe BO3IYXOAYBHBIX arperaTos.

5. KoMmmpeccopsl B cuctemMax BoJIOCHA0KEHUS ¥ BOJJOOTBEIACHHMS.

Ilo meme 2.4. Dxcnnyamayus nacocnvix cmanyuil

1. OcHOBHBIC 3a/1a4H PKCILTyaTallMk HACOCHBIX CTAHITUH.

2. OmpenencHUsT COCTABJISIONIAX CBOWCTB TOHSATHS HAICKHOCTH: OE30TKa3-
HOCTb, IOJITOBEYHOCTh, PEMOHTOIIPUTOAHOCTD, COXPAHIEMOCTb.

3. Buapl 0TKa30B HACOCHOM CTaHIIMH.

4. HapaOoTka, pecypc ¥ CpOK CIy>KObl HACOCHOM CTaHIIMH.

3. [lepeyeHb NMPUMEPHBIX BOMPOCOB, BLIHOCMMBIX HA MPOMEKYTOYHOTO aT-
TeCTAIUI0 IK3AMEH

1. ITonsatus: "Hacoc", "HACOCHBIN arperat', "HacoCcHass ycTaHOBKa'", "HacocHas
cTaHmus'".

2. Knaccudukaimsi HACOCOB U BOJIONOIbEMHBIX MAIIIMH M0 PA3IMYHBIM MPU3HA-
KaMm, MapkupoBka. O0IacT MPUMEHEHHUSI HACOCOB PA3IMYHBIX THUIIOB.

3. OCHOBHBIE PHEPTETHUECKUE MMapaMeTPhl HAcOca: MMojjaya, Harop, MoJie3Has u
noTpedasieMas MOITHOCTH, KOA((DUITMESHT MOJIE3HOTO ACHCTBUS.

4. CxeMbl HACOCHBIX YCTAaHOBOK. ['eoie3nueckas BbICOTa MO IbeMa, T€OMETPHU-
YECKHE BBICOTHI BCAChIBAHUS U HarHeTaHus. [IpuOopbl /1st UBMEpEHUST JTaBJICHUS.

5. CxeMa HaCOCHOM yCTaHOBKH C MOJIOKUTEIBLHOM BBICOTOM BcackiBaHus. Orpe-
JIeJISHHE Haropa Hacoca o MOKa3aHUsSIM U3MEPUTEIIHbHBIX TPUOOPOB.

6. CxeMa HaCOCHOM YCTaHOBKH C OTPULIATEILHOM BBICOTOM BcackiBaHus. Onpe-
JIeJIEHHE Haropa Hacoca 1o MOoKa3aHUSIM U3MEPUTEIIbHBIX TPUOOPOB.
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7. Cxema HacOCHOM ycTaHOBKU cuoHHOTro TuNa. OnpeaeneHnue Hamopa Hacoca
0 MOKa3aHUAM U3MEPUTENbHBIX TPUOOPOB.

8. LleHTpoOekHbIE KOHCOJBHBIE HACOCHI: 00JIACTh MPUMEHEHUS, KOHCTPYKIIHS,
JIOCTOMHCTBA U HEIOCTATKU, MAaPKUPOBKA.

9. LlenTpoOexxHbIE HACOCHI C IBYCTOPOHHUM BXOJIOM B pabouee Kojeco: 00-
JACTh MPUMEHEHUSA, KOHCTPYKIUS, JOCTOMHCTBA U HEJIOCTATKH, MAaPKUPOBKA.

10. LlenTpo6exHbIe MHOTOCTYIIEHYAThIE CEKIIMOHHBIE HACOCKI: 00JIaCTh MpUMe-
HEHUs1, KOHCTPYKLUS, JOCTOMHCTBA U HEAOCTATKH, MAPKUPOBKA.

11. eHTpoOE)KHBIE MHOTOCTYIIEHYATHIE HACOCHI C OCEBBIM PAa3beEMOM KOp-
nmyca: 00J1acTh MPUMEHEHUS, KOHCTPYKIIHS, JOCTOMHCTBA U HEAOCTATKH, MApPKUPOBKA.

12. IlenTpoOexHbie (pekaabHbIE HACOCHI: HAa3HAYCHHE, 00JIACTh NMPUMEHEHUS,
KOHCTPYKIMS, JOCTOMHCTBA U HEAOCTATKH.

13. LlenTpoOexHble BEpTUKAIbHBIE HACOCHL: 00JIACTh MPUMEHEHHUSI, KOHCTPYK-
111, JOCTOMHCTBA U HEAOCTATKH, MAPKUPOBKA.

14. OceBble HACOCHI C KECTKO3AKPEIUICHHBIMA M ITOBOPOTHBIMH  JIOIIACTSIMH:
001acTh MPUMEHEHHUS, KOHCTPYKIUS, TOCTOMHCTBA U HEJJOCTATKH.

15. lnaroHasibHble HACOCHI: 00JIACTh IPUMEHEHMSI, KOHCTPYKIUS, JOCTOMHCTBA
Y HEJ0CTAaTKU, MAPKUPOBKA.

16. CkBa)XMHHBIE HACOCHI C TPAHCMUCCUOHHBIM BAJIOM M C MOTPYXKHBIM JJIEK-
TPOABUTATENIEM: 00JIaCTh IPUMEHEHUS, KOHCTPYKIIHUS, JOCTOMHCTBA W HEIOCTATKH,
MapKHUpPOBKA.

1'7. BonoKoJIbIIEBBIE BAKYYMHBIE HACOCHI: HA3HAYECHHUE, KOHCTPYKLHS, IPUHIIUI
JICVCTBHS.

18. BuxpeBble Hacochl: 001acCTb MPUMEHEHUS, KOHCTPYKIMUS, TPUHIUI Aei-
CTBUS.

19. Ctpyiinble HacoChl: 001aCTh TPUMEHEHUSI, KOHCTPYKLHUS, JAOCTOMHCTBA H
HEJOCTATKH, IPUHLHUIT JEHCTBUS.

20. OceBas Harpy3Ka: MPUIMHBI BOSHUKHOBEHHUSI, CIIOCOOBI ypaBHOBEIINBAHUS
OCEBBIX YCWJINH y Pa3JINYHbIX TUIIOB HACOCOB.

21. IlpuHnun AeHCTBHUS EHTPOOSKHBIX HACOCOB. TeUeHHE KUIKOCTH B KaHa-
Jax pabouero kKosieca mpu OECKOHEUHOM M KOHEYHOM YHCJIIE JIOMACTEH.

22. IlimaHbl CKOPOCTEW ABUKEHUS KUIKOCTHU IPU BXOJE HA JIOMACTH U IIPH BbI-
XoJie U3 pabouero Koyieca Npu OECKOHEYHOM U KOHEYHOM YHKCJIE JIOTAcTel.

23. OcHOBHOE ypaBHEHHE LEHTPOOEKHOro Hacoca (ypaBHeHHe Diiniepa). Bbl-
BoJ (hopmyJsibl TeopeTudeckoro Hamopa Ht  pabouero kosieca ¢ 6eCKOHEUHO OO0JIb-
LIMM YKCJIOM JIOTIACTEH.

24. Teopernueckuit Harop HT 11eHTpoOEKHOT0 HAcoca ¢ KOHEUHBIM YHUCIIOM
JIOTIaCTEM.

25. BiugHue yria ycTaHOBKH JIonacTel Ha Hamop 11/0 koseca.

26. Ilorepu B pabounx opranax u K03 GUIUEHTHI MTOJIE3HOTO JEHCTBUS IICHTPO-
OCXXHOro Hacoca: 00bEMHBIHN, THIPABIMUCCKUN, MEXaHUUCCKUM, TTOTHBIM.

27. KpaTkas Teopusi 0ceBoro Hacoca. TedeHue XHIKOCTH B paboueM Koyiece U
BBINPABJSIIOLIEM annapare. TeopeTUdeCKUu U JEeUCTBUTEIbHBIA HAIOpPbl  OCEBOTO
Hacoca.
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28. Teopus mog00us JIOMTACTHRIX HACOCOB: TEOMETPUIECKOE, KHHEMATHIECKOE U
JUHAMUYECKOE T10/1001€e; OCHOBHBIE KPUTEPHH MO00US JTOTACTHBIX HACOCOB.

29. KoadpuiueHT ObICTPOXOIHOCTH JIOMACTHBIX HACOCOB NS : MOHSTHE, BBIBOJ
dbopmybl. Knaccudukaius J0MacTHBIX HACOCOB B 3aBUCUMOCTH OT Ko3(duiueHTa
OBICTPOXOIHOCTH.

30. KaBuTanus B JIOMMACTHBIX HACOCAX: IMOHATHE, MPUYHHBI BO3HUKHOBEHHS,
BO3JIEHCTBHE Ha JIeTainu U paboTy Hacoca. KaButanmonHnas spo3usi. Mepbl 60pBOBI €
MOCJICICTBUAMY KaBUTAIlUM B JIONMACTHBIX Hacocax. KaBUTAIIMOHHBIN 3ar1ac.

31. KaBuTanmoOHHbBIE UCTIBITAHUS JIOTIACTHBIX HACOCOB: LIE€JIb UCIBITAHUN, CXEMA
YCTaHOBKM, U3MEPUTEIIbHAS anmnapaTrypa, METOAMKa NPOBEICHUs ucHbITaHUUA. Kpu-
THUYECKHUE U JOMYCTUMbIE KABUTALIMOHHBIE 3aN1ACHI.

32. XapaKTepUCTUKHU JIONACTHBIX HACOCOB: BUIBI U OCOOCHHOCTH XapaKTepu-
CTUK LIEHTPOOEKHBIX U OCEBBIX HACOCOB. 3aBUCUMOCTh XapaKTEPUCTUK HACOCOB OT
obicTpoxonHocTu. Pabovas 06s1acTh Ha XapakTEPUCTHKE HAcoca. Y CIIOBUS MycKa JIo-
ITIACTHBIX HACOCOB.

33. CoBMmecTHas paboTa Hacoca ¢ TpyooIpoBo1oM. XapaKTepucTruka Tpyoomnpo-
Boja Htp - Q. PaGouas Touka.

34. TlapannenbHast paboTa JIONACTHBIX HACOCOB C OJMHAKOBBHIMU HANIOPHBIMU
XapaKTEPUCTUKAMU: CXEMa COCIMHEHMUS, YCIOBUS IPUMEHEHUS, ITIOCTPOECHUE CyMMap-
HOW HamopHOM xapakTepucTuku. Onpeaenenue ooiel padodeit Touku U pabovmx To-
YEK KaXJ0T0 Hacoca.

35. ITapannenbHas paboTa JOMACTHBIX HACOCOB C PA3JIMYHBIMU HANIOPHBIMH Xa-
PAKTEPUCTUKAMU: CXEMa COCIMHEHHUS, YCJIOBHUS MPUMEHEHUS, MOCTPOCHUE CyMMap-
HOI HanmopHOU xapakTepucTuku. Onpeaenenue oouel padodeil Touku U padbovmx To-
YEeK KaXJ0T0 Hacoca.

36. [TocnenoBarenbHast paboTa JTOMACTHBIX HACOCOB: CXE€Ma COCIMHEHUS, YCII0-
BUS IPUMEHEHMUS, IOCTPOCHUE CYMMAapPHON HAIlOPHOW XapaKTEPUCTUKH.

37. TlapameTpuuecKH€ MCIBITAHUS JOMACTHBIX HACOCOB: II€JIb HCIBITAHUM,
CXeMa yCTaHOBKH, U3MEPUTEIIbHAS allllapaTrypa, METOJANKA MPOBEICHUS] HCIBITAaHUSI.

38. CnocoObl perynupoBanus paboThI JIOMACTHBIX HacocoB. [IpeumyiiecTa u
HEJIOCTATKHU PA3JIMYHBIX CIIOCOOOB PETYIHPOBAHUS.

39. Knaccudukanusi HACOCHBIX CTAHIIMKA TO HA3HAYEHWIO0, KOHCTPYKTHUBHBIM
IIPU3HAKAM, YCIIOBUSIM MCITOJIb30BaHUS, HAJIC)KHOCTH, [I0Ja4e U HATIOPY.

40. CocTtaB ruipoy3/710B HACOCHBIX CTaHIIMM.

41. Cxembl TUAPOY3JIOB HACOCHBIX CTAHLHUW CHCTEM CEINBCKOXO3SIMCTBEHHOTO
BOJIOCHAOKEHUS.

42. Cxembl KaHAJIM3AIMOHHBIX HACOCHBIX CTaHIIMM.

43. OCHOBHOE THIAPOMEXAHUYECKOE M DHEPreTUYECKoe 000pya0BaHUE HACOC-
HBIX CTAHIIUH.

44. Be16op OCHOBHBIX HAaCOCOB. PerynupoBanue moiaqyu HACOCHBIX CTAHITHM.

45. PexxuMbl paOOTHI HACOCHBIX CTAHIIMK 1 M 2 ToTbeMa CHUCTEM CeITbCKOXO035H-
CTBEHHOTO BOJIOCHA0KEHUSI.

46. BcioMmorartenbHoe 000pyI0BaHUE HACOCHBIX CTAHITHM.

47. HazHaueHue 37jaHUi HACOCHBIX CTAaHIIMN M UX KJIacCU(UKAIKS 10 pa3ind-
HBIM ITPU3HAKAM.
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48. TpybOonpoBoanas apmarypa: 3arnopHas, perynupyromas,
NpeIOXpaHUTENbHASL, MOHTAXKHASI.

49. Haznauenue u TpeOOBaHUS, IPEIBSBIIEMbIEC K HATOPHBIM TPYyOOIIPOBOIAM.

50. TexHnuka 6€30MACHOCTH MPHU IKCIUTyaTAlMA COOPYKEHUM U 000py10BaHUS
HACOCHBIX CTaHIIUH.

51. Cxembl THIPOY3JIOB HACOCHBIX CTaHIMK C\X BOJOCHAOXEHUS C 3a00poM
BOJIbI U3 MIOBEPXHOCTHBIX U MOA3EMHBIX HCTOYHUKOB.

52. CxeMbl TUAPOY3IIOB KaHATU3AIMOHHBIX U HACOCHBIX CTAHIIUM.

53. OcHOBHOE THAPOMEXAHUYECKOE M HIHEPreTHUEcKoe 000pyAoBaHHE Hacoc-
HbIX cTanimii: Haznauenue, coctaB. TpeOoBaHus, MpeIbABIsIEMbIE K OCHOBHBIM HACO-
cam.

54. OnpeneneHre pacueTHBIX HANopa W MOJlauyd, KOJIMYECTBA OCHOBHBIX HACO-
COB IIpH 33JIaHHOM rpaduke BoonoTpedieHus. BeIOOp OCHOBHBIX HACOCOB.

55. BbiOop OCHOBHOTO Hacoca U3MEHEHUEM YacCTOThI BPAIlEHUS Bajla: yCIOBUS
MPUMEHEHUSI METO/Ia, TTOCTPOCHUE padoUMX XapaKTepUCTHUK Hacoca MpU HOBOW ya-
CTOTE BpalleHUs BaJa.

56. Bbe160p 0CHOBHOT'O Hacoca ¢ MpUMEHEHUEM 00TOYKH paboyero Koyeca: ycio-
BUSI IPUMEHEHHUSI, TOCTPOCHHE pabOUMNX XapaKTEPUCTUK HAcOca C 00TOYEHHBIM pado-
YUM KOJIECOM.

57. Be1OOp OCHOBHOT'O HACOCa METO/IOM MOJICTTUPOBAHMUS: YCIOBHSI IPUMEHEHHUSI
METO/Ia, TOCTPOCHHE pabOUYNX XapaKTEePUCTUK HATYPHOTO Hacoca.

58. JIsurarenu AJisi IPUBOJIOB HACOCOB. € MEXAHUYECKON SHEPTUU OT IBUTATEIA
K Hacocy. Onpe/ieieHre MOITHOCTH AJIEKTPOABUTATENS IIPU IPUBOE IIEHTPOOEIKHOTO
U OCEBOr0 HacocoB. BeIOOp anekTpoaBUTaTes.

59. Crammonapusie 3n1anust HC u ux knaccudukaius no KOHCTPYKTUBHBIM IIPH-
3HaKaM. Y CJIOBHS, onpeenstomue Bpioop tuna 3aanus HC.

60. OnpeneneHne 3JKOHOMUYECKH HauBBITOAHENIIEro quaMmerpa /I, HanmopHOro
TpyOomnpoBoa. YKiIajika HAaOPHBIX TPYOOIPOBOIOB.

61. OcoOenHoCcTH 3a00pa BO3/1yXa Ha BO3IYXOyBHBIX CTAHIIUSX.

62. SIBneHue mommaxa rnpu padoTe BO3yXOyBHBIX arperaTos.

63. Kommpeccopsl B cuctemMax BoJI0CHA0KEHHS U BOJOOTBEICHUSI.

6.2. Onucanue mnokasarejieli M KpPUTePpHEB KOHTPOJISL YCHEBAEMOCTH,
ONMUCAHNE KA OlleHNBAHUSA

JUJist OLleHKY 3HAHU, YMEHUH, HABBIKOB U ()OPMHUPOBAHUS KOMIIETEHIIMH MO JUC-
LUIUIMHE TPUMEHSAETCS TPAAULMOHHAS CUCTEMA KOHTPOJSA U OLIEHKHU YCIIEBAEMOCTHU
CTYJI€HTOB.

IIpy necnonp30BaHNM TPAOULIMOHHOM CUCTEMBI KOHTPOJIA M OLIEHKH yCIIEBAEMO-
CTH CTYJIEHTOB JIOJKHBI OBITH MTPE/ICTABICHBI KPUTEPUU BHICTABIICHUS OLIEHOK IO Ye-
ThIpeX0aIbHOM cUCTEME KOTIIMYHOY», «XOPOLIOY», «yTOBIETBOPUTEIBHOY, KHEYI0-
BJIETBOPUTEIILHOY.
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Kpurepuu onieHUBaHus1 pe3yJabTATOB 00y4eHUS

Tabmura 8

Ounenka

Kpurepuu oneHuBanus

Bricokumnii ypo-
BEHb «5»
(oTMYHO)

OLICHKY «OTJIMYHO» 3aCTy)KUBACT CTYICHT, OCBOUBIIINI 3HAHUS, yMe-
HUsI, KOMIIETCHIIUN U TEOPETUUYECKUI MaTepuan 6e3 mpoOesioB; BhIMOJ-
HUBILUIA BCE 33J]aHMUs, TPEAYCMOTPEHHBIC YYCOHBIM TIIAHOM Ha BBICO-
KOM KaueCTBCHHOM YPOBHE; MPAKTUYCCKHE HABBIKK MTPOPECCUOHAID-
HOT'O MPUMEHECHHUS OCBOCHHBIX 3HAHUI COPMUPOBAHBI.

Cpennuii ypoBeHb
«4»
(xopor1o)

OIICHKY «XOpPOII0» 3aCIYKUBACT CTYACHT, IPAKTUYCCKHU ITOJTHOCTBIO
OCBOMBIIIHI 3HaHUWA, YMCHUA, KOMIICTCHIIUU U TeOpeTI/I‘IeCKI/Iﬁ Marte-
pual, y‘-Ie6HI)Ie 3aJaHus HE OICHCHbI MAaKCUMAJIbHBIM YU CJIOM 6aJIJIOB, B
OCHOBHOM C(i)OpMI/IpOBaJ'I IMPAKTUYCCKUC HABbIKU.

IToporoselii ypo-
BeHb «3» (ynoBiie-

OLIEHKY «Y/I0BJICTBOPHUTEJIbHO» 3aCIyKUBAET CTYAECHT, YACTUYHO C
npobenamMy OCBOMBIINI 3HAHUS, YMEHHsI, KOMIIETEHIIMH U TeOpeTHye-
CKUI MaTepuai, MHOTHE YUeOHbIE 3aJaHUsI TMOO HE BBIIOJIHUI, T100

TBOPUTEIIHHO)
OHH OIICHEHBI YHCIOM 0aJuIOB OJIM3KUM K MUHHUMAJILHOMY, HEKOTOPBIE
MIPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHEI.
MuHUMaNbHBIA | OIICHKY «HEYIOBJIETBOPUTEIBHO» 3aCITy)KHBAET CTYJCHT, HE OCBOUBIINI
YpPOBEHb «2» (He- | 3HaHWS, YMEHHS, KOMIIETCHIIMH U TEOPETHYECKHH MaTepHai, ydeOHbIe
yJIOBJIETBOPH- 3aJJaHHs HE BBITIOJIHMII, IPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHBHI.
TEJILHO)

7. YueOHO-MeTOAMYECKOEe U MH(OPMALIUOHHOE o0ecevyeHre TUCIIUTIINHBI
7.1 OcHOBHas1 IUTEpaTypa

1. A, Mynzep Cyneiimad. Hacocsl 1 HacOCHBIE YCTaHOBKH: YU€OHUK /IS CTY-
JIEHTOB BBICIIUX YYEOHBIX 3aBEACHHI, 00YUaIOIMXCS O HAMPABIECHUIO MOArOTOBKH
20.03.02 "TIpupogooOycTpocTBO U BojonoIb30BaHue". PexomennoBano YMO / M.
C. A, 1. C. bernsipos, B. @. YebaeBckuii; Poccuiickuii rocy1apcTBEHHBIN arpapHbIi
yauBepcuteT - MCXA umenu K. A. TumupsizeBa (MockBa). — DIEKTPOH. TEKCTOBbIE
naH. — MockBa: PAY-MCXA um. K. A. Tumupsizena, 2015. — 330 c.: puc., Tadi.,
uB.wi1. — (150 ner PTAY-MCXA). — Komekuust: YueOHasi u yueOHO-METOInuecKast
auTeparypa. — Pexxum noctyna : http://elib.timacad.ru/dl/local/357.pdf.

2. JIeontres, B. K. Hacochl 1 HACOCHBIE YCTAHOBKU: PacueT HACOCHOM
YCTaHOBKH : yueOHoe nocooue aist By30B / B. K. JIeontseB, M. A. bapameBa. — 2-e
u3a. — Mocksa : U3narenbctBo FOpaiit, 2022. — 142 c¢. — (Bricmiee oOpa3oBanue).
— ISBN 978-5-534-13028-7. — TekcT : anexTpoHHblii // OGpa3zoBaTenbHas
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mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/496511 (mara oOpaienus:
14.09.2022).

3. Kypoukwun, E. FO. NnxenepHbie cucTeMbl BOJIOCHA0KEHHS, BOJIOOTBEACHHUS,
TeruiorazocHadxenus : yueonoe nocooue ans By3os / E. 0. Kypoukun, E. I1. Jlam-
KuBCKU. — Mocksa : U3narensctBo FOpaiit, 2022. — 151 ¢. — (Bbicmiee o0pa3oBa-
Hue). — ISBN 978-5-534-14904-3. — Texkcr : anexkTpoHHbId // OOpa3zoBaTenbHas
mwiatdopma FOpaiit [catit]. — URL: https://urait.ru/bcode/496957

7.2 JlonoJiHMTEILHAS JIATEPATYPa

1. Moprynos, K. I1. Hacocsl u HacocHbIE CTaHIUH : yueOHOEe 1mocoOue it By30B
/ K. I1. MopryHoB. — 5-e u3., crep. — Cankr-IletepOypr : Jlanp, 2022. — 308 ¢. —
ISBN 978-5-507-44973-6. — Texct : anekTpoHHbIH // JIaHb : 3JIeKTPOHHO-0MOIHOTEY-
Has cuctema. — URL: https://e.lanbook.com/book/254657

2. lllynukas, E. E. Hacockl. HacocHbIe 1 BO3MyXOTyBHBIC CTAHITNH : y4eOHOE TI0-
cooue / E. E. lllyukas, E. I'. Ilypukona, A. b. PonnonoBa. — PocTtoB-Ha-Jlony : /{oH-
ckort ['TY, 2021. — 140 c. — ISBN 978-5-7890-1967-2. — TekcT : 31eKTPOHHBIH //
Jlanb : AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/237911

3. Kopuesckas, FO. B. Hacocsl 1 HacOoCcHBIE CTaHINH : Ja0. TPAKTUKYM : ydeOHOE
noco6wue / FO. B. Kopuerckas. — Omck : Omckuii ['AY, 2017. — 115 c. — ISBN 978-
5-89764-612-8. — TexkcT : anexkTpoHHbIHN // JlaHb : 3JIeKTpOHHO-OUOIMOTEUHAsT CH-
crema. — URL.: https://e.lanbook.com/book/113362

7.3 HopmaTuBHbIE IPABOBbIE AKTHI
1. CIT1 31.13330.2012 Bonocnabsxenne. HapyskHble C€TH U COOPYKEHUS.
2. CII 32.13330.2012. Kananuzarus. HapyXHbIe ceTH U COOPYKCHHSI.
3. CIT 66.13330.2011 IlpoexkTupoBaHne U CTPOUTEINHCTBO HATIOPHBIX CETEH BO-
IOCHAOKEHUS Y BOJOOTBEICHHUS.
7.4 MeToauyeckue yKa3zaHHMs, PEKOMEHIANMH U JpPyrue mMarepuajbl K
3aHATHAM
1.Amu M.C., bernspos JI.C., ITomepannes O.H. Cymiko B.B.: Meroandeckue yka-
3aHUSI 110 BBITIOJHEHUIO JJAOOpaTOpHBIX padboT (MeTtoauueckue ykasanus) / M.C. A,
. C. bernsapos.; M: Uzn-Bo ®PI'BHY «Pocundopmarporex», 2017. 86 ¢
2. ITpu poBenennn 1ab0pPaTOPHBIX pabOT HEOOXOAUMO CTPOTO COOIMIOAATH Ipa-
BUJIA TEXHUKU O€30MAaCHOCTHU MpHU paboTe B J1a0OPATOPUU HACOCOB U HACOCHBIX CTAH-
U, YKa3aHUsI TIpeToIaBaTeNei kadeapel.

8. Ilepeuennb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALMOHHOM ceTn «UH-
TePHeT», He00OXOAUMBIX /IJIsl OCBOCHMS JUCHUILINHBI (MOXYJIs1)

1. DnextponHsIii kKatanor Hayuno-Texaunueckoii bubnmorexu Kadenpsi c/x Bo-
nocHa0xenus u Bonoorsenenus PTAY-MCXA (http://isvov.ru)
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https://e.lanbook.com/book/254657
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
http://isvov.ru/

9. I[lepeyeHb NPOrpaMMHOro odecrevyeHus 1 UH(POPMALMOHHBIX CIPABOYHBIX
cucrTeM (NPU HEOOXOAMMOCTH)
1. www.consultant.ru Cnpasounas npasosas cucmema «KoncynomanmiIlnocy.

Tabmuma 9
[lepeueHb MpOrpaMMHOT0 0OECIICUEHUSI
Ne HaumenoBanue HaunMeHoBa- Tun T'on
- pasjena yueOHoi HHE Ipo- ABTOp pa3pa-
n/n NPOrpamMMbl
AUCHHUILIMHBI rPaMMBblI 00TKH

Ocnognoe 2uopomexanuueckoe u
9Hepeemuueckoe 000py0osaHue
HACOCHbIX CIMAHYULL,
Buympucmanyuonnvie

1 NanoCAD | I'paduueckas | Hanocodt 2023
mpyoonpoeooHbvle KOMMYHUKAYUU
HACOCHbIX CIAHYUU,
Boooszabopnvie coopyicenus
HACOCHbIX CIAHYUU.
OcHosHoe 2udpomexanuyeckoe u PacuerHas,
o |oHepeemuueckoe oéopydoeaﬁue Micrc_Jsoft pabora ¢ Tab- Microsoft 2022
HACOCHbIX CIMAHYULL. Office JIMIIAMHU U TEK-
CTOM

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOIi 115
OCYLLIECTBJICHHA 00pa30BaTEJbLHOIO NPoLecca M0 JUCUHUILINHE (MOLYJII0)

Ta6muna 10
Cenenus 00 00eCTICYeHHOCTH CIEUAIM3UPOBAHHBIMU ayAUTOPHUSIMU, KaOu-

HETaMHU, JJabopaToOpUsIMU
HaumeHoBaHue crienuajIbHbIX OMelle-
HMIi ¥ MOMeleHn i 11 camocTosTe/b- | OCHAIIEHHOCTH CHEIHATBHBIX MOMeIIeHUi U Mo-
HOMH padoTshI (Ne yueOHOro Kopmyca, Ne MeLIeHNH IS CAMOCTOSATeIbHOM PadoThI

ayJAUTOPHH)

1 2

29/130 1. JTaGoparopuslii creny «HacocHast ycraHoBka 1»
2 mT.
2. Jlaboparopusiii crenn «HacocHas yctaHoBKa 2»
2 mT.
3.JIaboparopusiii cteny «HacocHast ycraHoBka 3» 1
IIT.
4.JIaGoparopusrii crenn «HacocHas yctanoBka 4» 1
IIT.
5. ITapter 12 mr.
6. Jlocka memnoBas 1 miT.
7. Maxker — 3 mrT.,
29/244 1. Hapter - 20 mrT.
2. locka meJsioBasi - 1 mmir.
3. NUudopmanuonnbie cTeHanl - 28 mr

bubnuorexa nmenu H.U. XKene3nosna,
JluctBennnunas amres, 1. 2k1.
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Oo6mexntna KoMHaTh! 11 caMOIIOATO-
TOBKHA

11. MeToauyeckne peKOMeHIAUN CTYAE€HTAM [0 0CBOEHHUIO TN CHUILIUHBI
Hear MeToaM4YecKHX PeKOMEHIANMH — HAay4YUTh CTyJeHTa 3(G(HEKTUBHBIM
npuemMaMm paboThl, IOMOYb MEPEUTH OT AESATEIbHOCTH, BHIMOIHAEMON MO/ PYKOBOI-
CTBOM IIpENojaBaTelis, K JeSITeIbHOCTH, OPraHU3yeMON CaMOCTOSTEIbHO, K 3aMEHE
KOHTPOJISI CO CTOPOHBI MPENOIaBaTeNsl CAMOKOHTPOJIEM.
3amavyu MeTOANYECKUX PEKOMEeHIaIHil.
HayuuTsb cTynenTa:

. palroHaIbHBIM IpreMaM paldOoThl MPU U3YYEHUU MaTepuajia U IMOAro-
TOBKE U K CJlaye DK3aMEHOB;

. 3¢ ($HEeKTUBHO UCTIOIH30BATh KOHCYIbTALIUU TIPETIOAaBATES;

. IIPUMEHSTh KPUTEPUH OLIEHKU CaMOOLICHKH IIPU U3YYEHUU MAaTepUaIIa,

. PE3yJIbTaTUBHO pabOTaTh C JUTEPATYPOil;

OcHoBHBIME (hopMamMH OOYYEHHUS CTYJICHTOB SBJISIFOTCS JICKIIUU, TPAKTUUECKHE
1 J1ab0OpaTOPHBIC 3aHATHS, CAMOCTOSATEIbHAs paboTa, U KOHCYJIbTAIUH.

Oouwiue npaguna u npuemvl KOHCHEKMUPOGAHUA JICKUUTL

1. KoHcniekTupoBaHUE JIEKIUKA BEIETCSA B CHELUUAIBHO OTBEICHHOM IS 3TOTO
TETpaau, KaXkKIbIA JTUCT KOTOPOH JOJKEH UMETh 1oJs (4-5 ¢M) JJIsl TOTIOTHUTENbHBIX
3aIHUCEN.

2. Heo0Gxonumo 3amuchiBaTh TEMY U IUIAH JICKIHM, PEKOMEHIYEMYIO JUTEpa-
Typy K TeMe. 3alliCu pa3JeiioB JEKIUH JOKHBI UMETh 3aroJIOBKH, IMOJI3ar0JIOBKH,
KpPacCHBIE CTPOKH.

3. Ha3BaHHBIE B JIEKIIMU CCHLJIKU HA MEPBOUCTOYHUKHU HAZ0 TOMETUThH HA TOJISX,
YTOOBI IPU CAMOCTOSITENIbHON paboTe HAWTH U BIIUCATh UX.

4. B KOHCIIEKTE JOCJIOBHO 3aMUCHIBAIOTCS ONPEIEICHUS TOHATUI, KATErOpUn U
3aK0HOB. OCTalIbHOE TOJHKHO OBITH 3aITMCAHO CBOUMHM CIIOBAMU.

5. Kaxxnomy cTyneHTy He0OX0AMMO BBIpA0OTATh U MCIOIB30BATh JIOMYyCTHMbIC
COKpaIlleHUst Han0oJiee PacPOCTPAHEHHBIX TEPMUHOB U TMOHSATHH.

B KOHCHEKT crieayeTr 3aHOCUTH BCE, UTO MpENnoAaBaTelib MUILIET HA JIOCKE, a
TaK)K€ PEKOMEHIyeMbI€ CXEMbI, TAOJHIIBI, JHArPAMMBI U T.]I.

6. [IpocnymanHyo JICKIIHIO HEOOX0AMMO He3aMeIJTUTEILHO MpopadboTaTh, 4To
3HAYUTEIHHO SKOHOMUT BpeMS U CIIOCOOCTBYET JyUllleMy YCBOCHHIO MaTepuala.

MeToan4yeckue peKOMeHAAIUsI M0 padoTe ¢ JUTEPATYPOi

Ocob60e MecTo cpeai BUIOB CAaMOCTOSATEILHOM pabOThI 3aHUMAET paboTa ¢ Jiu-
TepaTypOu, SBIISIOIIASICS OCHOBHBIM METOJOM CaMOCTOSITCIIBHOTO OBJIQJICHHUS 3HAHU-
svu. [lepedeHb u 00beM JUTEpaATYPhl, HCOOXOIUMOHN ISl U3YYCHHUS JTUCITHTUIMHBI
«IIudpoBoe MogenTMpOBaHNE HACOCHBIX U BO3IYXOYBHBIX CTaHITUI», OMPEACIACTCS
IPOrpaMMoOi Kypca U APYTUMH METOJUYECKUMU PEKOMEHIAITUSIMU.

Bcro nmuteparypy MOXXHO pa3fenuTh Ha yUeOHUKH M y4eOHBIE M METOMYECKHE
nocoOus1, HaydyHble MOHOTpa(UUECKHEe UCTOYHUKHU, HAYYHBIC IMyOJIMKAIIUU B TICPUOIH-
yeckoi nevatu. M3 HuX MOXXHO BBIJICIIUTH JTUTEPATYPY OCHOBHYIO (PEKOMEHIyEMYIO),
JOTIOTHUTENBHYIO U IUTEPATyPy [l YIITyOJICHHOTO U3yUYCeHUSI TUCIIUTUTAHBI.
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N3yuenne MuCIUIIINHBL ClIETyeT HAYMHATh C y4eOHUKA, TOCKOJIbKY YYCOHHUK —
9TO KHUTa, B KOTOPOU U3JI0KEHBI OCHOBBI HAYUHBIX 3HAHUH 110 OIPEAECICHHOMY IIPEI-
METy B COOTBETCTBHUHM C IEISIMU M 3aJjadyaMu OOy4YEHUs, YCTAaHOBJICHHBIMU paboueit
pOrpamMMoi U TPeOOBAHUSIMU JTUIAKTUKU.

[Ipu paboTe ¢ nuTEpaTypoil peKOMEHIyeTCs:

- MEJJIEHHO IPOYUTATh TEKCT, CTAPAsCh IMOHATH CMBICI U3JI0KEHHOTO;

- BBIJICJIUTD KJIOUEBBIE CIIOBA B TEKCTE;

- IOCTapaThCs MOHATh OCHOBHBIE UJIEH, TOATEKCT U OOLINI 3aMBICEN aBTOPA.

- HE TEPATh U3 BHUJIa OOIINI KOHTEKCT U HE MOTPYKAThCSI YPE3MEPHO B ACTAIIH.

- IPOBECTU KPUTUUECKUI Paz00p TEKCTA € MOCIEYIOIIUM KOHCIIEKTHPOBAHUEM.

- OTBETUTH IIOCJIE MPOYTEHUsI HA BOIIPOCHI, TOATOTOBIICHHBIE K TEKCTY.

HemanoBaxHyro poJib UTPaArOT 3aIMCH, CIEJIAHHBIE B IIPOLIECCE YTEHUS MAaTEPU-
ana. OHHU SABISIOTCS CEPBbE3HBIM MOJICTIOPHEM B IMOJATOTOBKE K IK3aMEHaM, T.K. I03BO-
JISIOT BKJIIOYATh TIIYOMHHYIO NIAMSTh U BOCIIPOU3BOJUTEH COJIEPKAHUE paHEee MpOoUH-
TaHHON KHUTHU.

Cy1iecTByeT TpH OCHOBHBIX CIIOCO0a 3aIUCH:

a) 3aMUCh MTHTEPECHBIX, BAXKHBIX JIsI 3aIOMUHAHUS HJIM TTOCIIEAYIOIIEr0 UCTIOIb-
30BaHMSI MOJIOKEHUM U (DAKTOB;

0) mocnenoBaTeNbHAs 3aUCh MBICTIEH aBTOpa, MO pasjesam, riiaBam, naparpa-
¢dam kuuru. Takas 3anuch TpeOyeT TBOPUECKOM epepadOTKU MPOUYUTAHHOTO, YTO CIIO-
cOOCTBYET IPOYHOMY YCBOEHUIO CO/ICPKAHUS KHUTH;

B) KpaTKO€ M3JI0KEHUE MPOYUTAHHOI'O: COJIEPKAHUE CTPAHUI] YKIIAbIBAETCS B
HECKOJIBKO (Ppa3, coliepKaHHe IJ1aB - B HECKOJIBKO CTPAHMUIL CBA3HOTO TEKCTA. DTOT BUJ
3aMKCH MPOoILE, OJIMKE K TEPBOMCTOYHUKY, HO IIPU 3TOM TBOPUYECKAsI MBICIb YMTATEIIS
NacCHMBHEE, a MO3TOMY YCBOCHHE MaTepuana ciabee

BaxxHo1 cocTaBIsIOMENd HAYYHOTO U3JaHUs ABJISIETCSA CIIMCOK JIUTEPATyphl, Ha
KOTOPYIO cchliaeTcs aBTop. [Ipy BOZBHUKHOBEHUHU HHTEpeca K KaKOH-TO 00CyX)aaeMoit
B TEKCTE MpobIIeMe BCerja €CTb BO3MOKHOCTh OOPATUTHCS K 3TOMY CIIHCKY.

KouncyabTanum ssistorcs dppextuBHbIMU PopMamu 00yuenrs. OHH UCTIONb-
3YIOTCS JJIsl OKa3aHUS IMOMOIIM CTYAEHTAM IPU MOJATOTOBKE K TEKYIIEH U UTOTOBOU
aTTeCTAINH, JCKIUAM, TPAKTUIECKUM U JTA0OPATOPHBIM 3aHSTHM, & TAKKE WHIUBU-
JyallbHOM pa0OTHI MPENOIaBaTelIsi CO CTY/IEHTAMU, JKETAIOIMMH YTITYOJICHHO U3YyUUTh
Marepual.

OcHOBHBbIC PEKOMEHAAUMH VIS OPraHU3ALMU CAMOCTOATEIbHON padoThI:

- IEpEe] U3YYEHUEM HOBOW TEMBbI IPOUIUTE «BXOJIHON KOHTPOJIbY, YTO MTO3BOJIAT
BBISIBUTH U YCTPAHUTH MTPOOEIIBI B 3HAHUSX;

- IPU O3HAKOMJICHUH C HOBBIM Pa3/IeJIOM MAaTepHaIa ONPEAEIUTE Ha PELIECHNUE,
KAaKHX 337a4 OH HAIlPaBJICH B TEOPETUYECKOM M IPAKTHUYECKOM IIJIaHE, HA KaKUe Mpo-
(dbeccroHaNbHBIX KOMIETEHTHOCTH O0pAIlleH, C KaKUMU pa3zesiaMy NMPEeAbIIyIIero Ma-
TepHaya CBI3aH;

- CHCTEMAaTUYEeCKH MpopadaThIBaiiTe MaTepral ayJUTOPHBIX 3aHATHI (110 KOH-
CHeKTaM y4eOHOM M Hay4dHOW JINTEpaType), BBHIIOJHANWTE JOMAIHUE 3aJaHusl, pac-
YeTHO-rpaduiIecKre padoThl U YIIPAXKHEHUS, TOTOBbTE JOKJIAJIbI ISl BRICTYIIJICHUH Ha
CEMMHapax U MPAKTUYECKUX 3aHATUAX, TEMATUUECKUX JUCKYCCUSIX U JAECJOBBIX UTPAX;
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- PEryJsipHO IPOBOJMTE TEKYIIMH CAaMOKOHTPOJIb NPOMJIECHHOIO Marepuaia,
MPUMEHSIS [Tl 9TOTO BOIIPOCHI U TECTHI;
- UCTIOJIB3YHTE KOHCYJIbTALUK MPENOAaBaTeNsl AJIs MOJTYYSHUS Pa3bsiCHEHUH 110
CJIOHBIM pazjiefiaM MaTepHralia U TeKyIIero KOHTPOJIsl 3HAHUM;
- UCTIONIBb3YHTE KadeapalibHbIe METOJUYECKHE YKA3aHHUSI 110 BBITIOJHEHUIO CaMO-
CTOSITEJIbHBIX JIOMAIIHUX 33a/IaHUM, pacueTHO-Tpaduueckux padboT U yrnpaKHEHUH;
Buabl n gopmbl 0TPadOTKH MPONYIEHHBIX 3AHATHH
CryneHT, NponyCTUBIIMM 3aHATHS, 0053aH O3HAKOMUTBHCA C TEOPETUUECKUM Ma-
TEPUAJIOM I10 TEME MPOMYIIEHHOTO 3aHATHUS; IPEABAPUTEIIHLHO BBIITOJIHHUB MPOIYIICH-
HBIM pacyeT, MPUATH Ha KOHCYJBTAUNIO K IPENOJaBaTENIO0 sl IPOBEPKU MPABUIILHO-
CTH BBIIIOJJHEHHOT'O pacyeTa.
12. MeToauveckne peKOMeH AN MPENoAaBaTe sIM M0 OPraHu3anun 00yyeHust
10 IMCUHUILIHHE
1. Jlexkuun
Hcnonp3yroTes cleyronme MeTo b, CpeicTBa U GOpMbl OO0YUECHHUS:
1. Memoowt 06yuenua. B npouiecce yTeHUs JEKIIMKA HEOOXOAUMO MPUBJIEKATH CTY-
JIEHTOB aKTUBHO MPUHUMATh yYaCTHE B YCBOCHUH U MIOHUMAaHUs MaTepHUala, 3a1aBas
BOIIPOCHI U KOMMEHTHUPYS OTBETHI CTYIECHTOB.
a) no xapaxkmepy no3Ha6ameabHOl 0eAmeabHOCIU.
- PEIPOAYKTHBHBIMN,
- MPOOJIEMHBIH.
0) no ucmoyHuKy 3HaHUIl.
- CJIOBECHBIH,
- HaTrJIAIHBIA (CXEMBbI, PUCYHKH, MOJICIIU, IPE3CHTAIIUN ).
Konmponw yceoenus ocymiecTBIsSI€TCS MyTEM MPOBEIECHUS HK3aMeHa

2.IlpakTruecKkue 3aHITHS

IIpoBeneHne MpPaKTUUECKUX 3aHATHUH JOJDKHO COOTBETCTBOBATH MUX OCHOBHOM
1enu: (opMHUPOBAHKIO HEOOXOIUMBIX YMEHUN U HABBIKOB.

DOopMBI TPAKTUYECKUX 3aHATUN MOTYT OBITh pa3HbIe: 00CYKJIEHUE U aHAJIU3, Te-
CTUPOBAHUE 110 TEME 3aHATUM, U JIp.

[Ipu moAroToBKE K MPAKTHUUYECKOMY 3aHSITHIO MPEMOJIaBaTeNt0 HEOOXOIUMO
YTOYHUTB TUJIAH €T0 MPOBEACHUS, MPOAYMaTh (POPMYIUPOBKU U COJIEpKaHUE YIEOHBIX
BOIIPOCOB, BRLIHOCUMBIX Ha 00CYK/IEHHE, 03HAKOMUTHLCS C HOBBIMU ITyOJIUKAIIUSIMU. 3a-
BECTH pabouylo TeTpajib, B KOTOPOUH YUUTHIBATh MOCEIIAEMOCTh 3aHITUH CTYJAECHTAMU
U OIIEHUBATh UX pabOTy B COOTBETCTBYIOIIUX Oaiax. Oka3plBaTh METOAMYECKYIO MO-
MOII[b CTYICHTaM B IOJITOTOBKE pedepaToB 1Mo BompocaM 00CYKIaeMOUN TEMBI.

[Tpu mpoBeeHNN TPAKTUUECKUX 3aHATHI MOTYT OBITh MCIIOJIb30BaHbl Pa3iny-
HbIE METOJIbl OpraHu3aIy yueOHou paboThl. bosee BhICOKU ypOBEHb CAMOCTOSITEb-
HOCTH CTYJICHTOB Ha MPAKTUYECKUX 3aHATUIX MOXKET ObITh JJOCTUTHYT MPHU paboTe 10
WHJIMBUAYAJbHBIM 33JaHUSM M0JI PYKOBOACTBOM IMPENOAABATEIA.

IIporpammy pa3padoraJ:

=

Ama M.C., K.T.H., TOLICHT

“(TioamHCE)
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PELHEH3USA
Ha pado4y0 NPOrpaMmy AUCHUILINHBI
b1.B.3 «l{udpoBoe MoaeMpoOBaHNe HACOCHBIX U BO3LYXOYBHbIX CTAHIIMII»
OITOII BO no HanpasJjieHUIO
20.04.02 «IIpupox000yCcTPOCTBO ¥ BOAOINOJIb30BAHNE), HAIPABJIEHHOCTH
«udpoBuzanusi nHKeHEepHBIX cucTteM B AITK)
(xBasiMpuKanUs BBINTYCKHUKA — MAarucTp)

XanoBeiM Haptmupom Bragumuposudem, mpodeccopom kadeapsl ruaporex-
Huyeckux coopyxenuit ®I'6OY BO PI'AY - MCXA umenu K.A. TumupsizeBa 10KTo-
POM TEXHHUYECKHX HayK ([ajee o TeKCTY PEIeH3EHT), IPOBeIeHa peleH3 s padbodeit
nporpamMmsl aucuMIuinHbl «l{udpoBoe MonenupoBaHEe HACOCHBIX U BO3AYXOIYBHBIX
ctanmuin»y OIIOIT BO mo nanpasnenuto 20.04.02 — «IIpupomoo0ycTpoiicTBO U BOJIO-
[10JIb30BaHUEY, HalpaBiIeHHOCTh «L{uppoBuzanusa nnxenepHsix cucreM B AITK» (kBa-
auduUKaIms BRITyCKHUKA — MarucTp) pazpadborannoit B ®I'bOY BO «Poccutickuii roc-
yaapcTBeHHbIN arpapHblii yHuBepcuTeT — MCXA umenu K.A. TumupsizeBa», Ha Ka-
denpe cenbCKOX035IICTBEHHOTO BOIOCHA0XKEHUS!, BOJOOTBEACHUSI, HACOCOB M HACOC-
HBIX CTaHIW (pa3padoTunk — Aim Myn3ep CyneiiMaH K.T.H., JJOICHT)

PaccMoTpeB npeacTaBiaeHHbBIE HA PELUEH3UIO MAaTepUabl, PELEH3EHT MPUILIEI K
CJIEIYIOLIUM BBIBOJAM:

1. IlpenwsaBienHas padoyasi mporpamma JUCLHUILUIMHbI

2. «udpoBoe mpoekTupoBaHHE HACOCHBIC U BO3yXOIYBHBIC CTAHIIUN (Jayee
no tekcty Ilporpamma) coomeemcmeyem tpeboBanusM OPI'OC mo HampaBlIEeHHUIO
20.04.02 — «IIpupomooOycTpoiicTBO U BOAOMONIB30BaHuE». [IporpamMmma codeporcum
BCE OCHOBHBIEC pa3lenbl, coomeemcmayen TPeOOBAaHUSM K HOPMAaTUBHO-METOUYE-
CKUM JJOKYMEHTaM.

3. llpencraBnennas B Ilporpamme axkmyanbhocms y4eOHOW AMCIUILUIUHBI B
pamkax peanuzainuu OIIOIT BO e nodnescum comuenuro — MUCUUATLIINHA OTHOCUTCS
K (opMHUPYEMOH YJ4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUM yacTH bioka 1. quciiu-
IUTMHBI Y4eOHOTO TIaHa.

4. Ilpeacrasnennsle B [IporpaMMe mesim AMCHUIIMHBI COOTBETCTBYIOT TpeOo-
BanusiM OI'OC nampasnenus 20.04.02 — «IIpupogooOycTpoicTBO U BOIONOIB30BA-
HUEY

5. B cootBercTBuu ¢ [Iporpammoii 3a nucuurinHoi «HacocHble 1 BO31yX01yB-
HBIE CTAaHIIMW 3aKPEIUICHO 2 kommneTenuui. {uciunmna «HacocHblie 1 BO3AyX01yB-
HbI€ CTAaHLIMW» U TIpesicTaBiieHHas [Iporpamma ciocobHa peann3oBaTh UX B 00bSIBIICH-
HBIX TPEOOBAHMUSIX.

6. PesynbTaThl 00y4eHusl, mpejcraBiieHHble B [Iporpamme B KaTeropusx
3HATh, yMETb, BIAJIETh COOTBETCTBYIOT CHIEIU(UKE U CONECPKAHUIO AUCLIUIUIUHBI U J1e-
MOHCTPHUPYIOT BO3MOXHOCTb MOJyYEHHUS 3asIBJICHHBIX PE3YJIBTATOB.

7. Obmas TpynoéMKOCTh AUCHUIUIMHBI «HacocHble W BO3yXOMyBHBIE CTaH-
MW COCTaBIIAET 4 3a4€THBIX equHuUllbl (144 yacoB).

8. Undopmanus o B3auMOCBSI3M N3y4aeMbIX JUCILMIUIMH U BOIIPOCAM UCKIIOYE-
HUSl AyONHUpOBaHMS B COJEP’KaHWUU IUCLHMILIUH COOTBETCTBYET JIEWCTBUTEIBHOCTH.
Jucuunnuna «L{udpoBoe npoekTupoBaHUE HACOCHBIE U BO3AYXOAYBHBIE CTAHIIUN
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B3auMocBsizana ¢ Apyrumu gucuurinHamu OITOIT BO u Yue6Horo niana no Hanpas-
nenuto 20.04.02 — «I[IpupoaooOyCcTpOWCTBO U BOJOIOJIB30BAHUEY» U BO3MOKHOCTH
TyOIUpOBaHUS B COJIEpKaHUM OTCYTCTBYET. [10CKOIBKY TUCHUITIMHA HE MpeaycMaT-
pPHUBAET HAaJTUYKE CECIHAIbHBIX TPEOOBAaHUH K BXOJAHBIM 3HAHUSAM, YMEHHSIM U KOMIIe-
TEHUUAM CTYIEHTA, XOTS MOXET SIBISATHCA NMPEIIISCTBYIONIEH il CHEIUaIbHBIX, B
TOM YHCJIe TPOPECCUOHANIBHBIX TUCHIHUILINH, UCTIOJIB3YIOMUX 3HaHus B obnactu [1pu-
POI000YCTPONUCTBO U BOJONOIB30BAaHME B MPO(PECCHOHANBHOMN EATEIHHOCTH Maru-
CTpa 0 JAHHOMY HalpaBJICHUIO OJATOTOBKH.

9. Ilpeacrasnennas [Iporpamma mpeanosaraeT UCIOIb30BAaHHE COBPEMEHHBIX
o0pa30oBaTeIbHBIX TEXHOJIOTHH, UCIIOIB3YEMbIC TIPU peaTU3alliid Pa3TMYHbIX BHIOB
yueOHo paboThl. DopMbI 00pa30BATENBHBIX TEXHOJIOTHIA COOTBETCTBYIOT Clien(UKe
JTUCHUTINHBI.

10.TIporpamma muctiurmuabl «[{udpoBoe mpoekTrupoBaHre HACOCHBIE U BO3IY-
XOJTyBHBIE CTAHIIMK MIPEATNOIaraeT 6 3aHITHil B MHTEpaKTUBHOU (opMme.

11.Bupsl, conepkaHue U TPYI0EMKOCTh CAMOCTOSTEILHON pabOThI CTYICHTOB,
npenacrabieHHbIe B [[porpamMmMe, COOTBETCTBYIOT TPeOOBaHUAM K MTOATOTOBKE BBIITYCK-
HUKOB, cojepxkamumcsa Bo ®I'OC BO nanpasnenus 20.04.02 — «IIpupogooOycTpoii-
CTBO U BOJOTIOJIb30BAHHE ..

12.TlpencraBnenusle u onucanubie B [I[porpamme ¢popMbl TeKyIe OleHKH 3Ha-
HUH (ompoc, Kak B opMe 0O0CYKJI€HHS OTJIETbHBIX BOIPOCOB, TAK U BBICTYIUICHUS U
y4acTUE€ B JHUCKYCCHUAX y4acCTHE B TECTUPOBAHUU - pabOTa C UCTOPUUECKUMH TEK-
CTaMHU), COOTBETCTBYIOT CIIEHU(PUKE TUCITUIIIIUHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

dopma TPOMEXKYTOUYHOTO KOHTPOJISI 3HAHUM CTYJIEHTOB, MPEIyCMOTpPEHHAas
[Iporpammoii, ocymiecTisieTcst B (hopMe 3K3aMeHa, YTO COOTBETCTBYET CTATYCY AMC-
LUUIUIMHBL, KaK JAWCLMIUIMHBI BapuaTUBHOM 4YacTh ydeOHoro nukia — bl ®I'OC
Hamnpasyieaus 20.04.02 — «IIpupogoo0ycTpoCTBO U BOAOMOI30BAHUE).

13.Dopmbl OlleHKH 3HAHWM, TpEACTaBiICHHbIE B [Iporpamme, COOTBETCTBYIOT
cnienuprKe TUCIUIUTMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

14. VYyeOHO-METONMYECKOE OOECIeUYCHHE MUCIUIUIMHBI MPEICTaBICHO: OC-
HOBHOM JUTEpaTypol — 2 UCTOuHUKA (0a30BbIM yueOHUK), TOMOTHUTEIILHON TUTEpa-
Typo# — 5 HAUMEHOBaHUH, TEPUOTUUESCKUMH U3TAHUSIMU — 3 HICTOYHUKOB CO CCHUIKOM
Ha dJIEKTPOHHBIC pecypcbl, UHTepHEeT-pecypchl — 3 UCTOUHUKA U COOTBETCTBYET Tpe-
ooBanusam OI'OC nanpasnenus 20.04.02 — «[Ipupoaoo0ycTpoiCTBO U BOAOMOIB30Ba-
HUEY.

15.MaTepuanbHO-TeXHUYECKOE 00ecTieYeHUE TUCITUTIIIMHBI COOTBETCTBYET CIIe-
nuduke mauctumnHel «l{udpoBoe NnpoekTHUpoBaHUE HACOCHBIE U BO3yXOyBHBIC
CTaHIMU» U 00ecreurnBaeT UCIOJIb30BAaHUE COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM
YHUCJIe UHTEPAKTUBHBIX METOJIOB OOyUCHHUSI.

16.MeToan4eckue peKOMEHIalUK CTyI€HTaM U METOIMYECKHE PEKOMEH AN
MPETNO/IaBaTEeIsIM 110 OpPTraHU3aIi OOYICHHS IO TUCIUIUIMHE JA0T MPEACTaBICHUE O
cnerudurke o0ydeHus 1o AucuIumae « HacocHsie 1 BO31yX0IyBHBIE CTAHITUW.
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OBIUE BbIBO/IbI

Ha ocHoBaHMM npoBeNEeHHON PELIEH3UH MOXKHO ClIeNIaTh 3aKJIIOYEHHE, YTO Xa-
pakTep, CTpyKTypa U cojep:xkaHue padoueil mporpammbl nucuuiiuabl «L{udposoe
MIPOEKTUPOBAHNE HACOCHBIE U BO3AyX01yBHbIE cTaHIuu» OI1OIT BO no nanpaieHuto
20.04.02 — «IIpupoa000yCTPOMCTBO U BOAOMOJIb30BAHUEY, HaNIpaBiIeHHOCTH «I{nudpo-
BU3aIusl uHkeHepHbIx cucteM B AITK»» (kBanmudukaiuss Maructp), paspadoTaHHas
Amu M.C., noueHT K.T.H. cooTBeTcTBYeT TpedboBanusm ®I'OC BO, coBpeMeHHbIM Tpe-
OOBaHMSM PKOHOMHUKHU, PhIHKA TPY/A U MO3BOJUT MPH €€ pean3alii yCremHo odec-
eYnTh (POPMHUPOBAHUE 3aSTBICHHBIX KOMIIECTEHITUH.

Penensent: Xanos H. B., nmpodeccop xadeapbl rupOTEXHUYECKUX COOPYKEHUIN

OI'BOY BO «PI'AY-MCXA um. K.A. TumupsizeBay,
JOKTOpP TEXHUYECKUX HAYK.
/i

A

T « 26 » 08 2025r.

Y (noanfiice)
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