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AHHOTAIUA

padoueii nporpaMMbl Y4eOHOM IMCUMILINHBI
b1.B./IB.03.02 «Hacochl 4 HacOCHbIE YCTAHOBKH » VIl MOAT0OTOBKH 0aKajiaBpa
no Hanpasjenuio 20.03.02 -IIpupoaoodycTpoiicTBO U BOAOIOJIHL30BaHME,
HanpaBJieHHOCTh «{u(poBuzanus HHKeHEPHOH HHPPACTPYKTYPHI (CHCTEM BO-
NOCHAOKEHUA ¥ BOAOOTBEACHUA)»

eab oCBOEHHUS NMCHUIVIMHBI: O3HAKOMHUTHCA C HACOCOM KaK THAPOMAIIIH-
HOW, KOHCTPYKIMEN M XAPAKTEPUCTUKAMHU HOBEUIIMX THUIIOB HACOCOB M HACOCHBIX
YCTAaHOBOK, TE€OpUEH UX PadOThl U THAPABIMYECKUX MPOILIECCOB NEpPEJaul SHEPTUU B
arperare; OnpeacIiCHUEM MapamMeTpoB, HEOOXOAUMBIX MPHU MPOEKTUPOBAHUU HACOC-
HBIX CTaHIMW; CIOCOOOB BBHIOOPA; YCIOBUAMHU MPUMEHEHHUSI HACOCOB, MX JIOCTOWH-
CTBAMH M HEJAOCTaTKaMH, BOIIPOCAMH IKCILTyaTallUU

MecTo quCHUIVIMHBI B y4e0OHOM ILIaHe: JUCIUIUIMHA BKJIOUYEHA B Bapua-
TUBHYIO 4acCTh y4e€OHOTO IUIaHa MO HANPABJICHHUIO MOJTOTOBKU MPUPOJA000YCTPOIi-
CTBO M BOJIOTIOJI30BAHUE, D CEMECTP.

TpeOoBanus K pe3yjbTaTaM OCBOCHHMSI JUCHMILIMHBI: B PE3YJIbTATE OCBOE-
HUS TUCHUILTUHBL Gopmupyrotcs komneTeHmu: [1Koc-1 (MHAMKATOp MOCTHKEHMS
xommereHiu I[Koc-1.1; MKoc-1.2), [TKoc-9 (MHIUKATOP AOCTHIKEHHSI KOMIICTCH-
un [MKoc-9.1)

Kparkoe cogep:xanue TUCHUIUVIMHBI: KJacCUPUKAIUSA U KOHCTPYKIIUS HACO-
coB. O6acTh mpuMeHeHus1. CXeMbl HACOCHBIX YCTAaHOBOK, TpeOyeMBbIN HAmop Hacoca,
Harop no nokaszanusm npudbopos. Hamop Hacoca, popmyna Ditnepa, Teopus moaoous
JIOMACTHBIX HACOCOB, (POpMyJIbl 000U, XapakTepucTUKU Hacoca. PaboTta cucteMbl
Hacoc-TpyOornpoBoa. KadecTBeHHOE W KOJIMYECTBEHHOE peryiaupoBanue. [lapar-
JenbHasg U MoclieqoBaresibHas pabora HacocoB. KaBurtaiusi B JOMacTHBIX Hacocax.
KaBuTarnuonHbsie UCIIBITAaHUS.

O0mas Tpy10eMKOCTh AMCHUILIMHBI 3 3a4. 1., 108 yac.
HToroBblii KOHTPOJIL M0 AUCHUNJIMHE — 3aueT/ PI'P



1. Ileanb ocBOEHNSI JUCHUILIHHBI

Lenpro ocBoeHUsT TUCHUILTMHBI «HacocHbIe YyCTAHOBKM CHCTEM BOJOCHaOKe-
HUS U BOJOOTBEICHUS»: SABISIETCS 0O3HAKOMHTBCS C HACOCOM KaK THUIAPOMAIINHOM,
KOHCTPYKIIMEN U XapaKTePUCTUKaMHU HOBEHUIIIMX THUIIOB HACOCOB U HACOCHBIX YCTaHO-
BOK, TEOpHEH UX pabOoThl U TUAPABIMUECKUX MPOIECCOB NIEPeIaun SHEPTUH B arpera-
T€; ONpENIeJICHUEM MapaMeTpoOB, HEOOXOAMMBIX MPU MPOCKTUPOBAHUHM HACOCHBIX
CTaHIIH; cCIOCOOOB BHIOOPA; YCIOBUSIMU IPUMEHEHHSI HACOCOB, UX JJOCTOMHCTBAMHU U
HEJIOCTaTKaMu, BOIIPOCAMU AKCILTyaTalluH.

B pesynbraTte nu3ydeHusi TUCHUTIIMHBI OyayIuil 6akamaBp JOJKEH OBITH TOJI-
TOTOBJIEH K MPAKTUYECKOW peaau3aliiu MOJIYYEHHBIX 3HAHWM, UCI0JIb30BaTh UX MPHU
MPOCKTUPOBAHUU U HKCIUTyaTallMM HACOCHBIX CTAaHUUU C MPUMEHEHHEM HOBEUIIUX
TEXHOJIOTUN U OBITH CHOCOOHBIM K CAMOOOYUYEHHUIO.

2. MecTo IMCUMILIMHBI B YUeOHOM Mpolecce

HucuunnuHa «HacocHble yCTaHOBKM CHCTEM BOJOCHAO0XKEHHUSI U BOJOOTBEE-
HUS» BKJIIOYEHA B 00s13aTENbHBIN NepeyeHb NUCUUIUIMH Y4eOHOTO IUlaHa BapuaTHB-
HOW 4acTH, AMCUHUIUIMH 10 BbIOOpY. Jucnumnna «HacocHble yCTaHOBKU CUCTEM BO-
JIOCHA0)KEHUST U BOJOOTBEACHMS» pEaM3yeTcsl B COOTBETCTBUU C TPEeOOBaHUIMHU
®I'OC, OIIOIT BO u Yuebnoro mrana mo HampasieHuto 20.03.02 «IIpupomoo0y-
CTPOMCTBO M BOJIONOJI30BAaHUE» MO HAMPABICHHOCTH MOATroTOBKH «lludpoBuzanus
WHXEHEPHOU MH(PPACTPYKTYpPHI (CUCTEM BOJOCHAOKEHHUS U BOJOOTBEICHNUS ).

[IpeamiecTByOMUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO OazupyeTcs
nucuuiuinHa «HacocHble yCTaHOBKM CHCTEM BOAOCHA0XKEHUSI U BOJOOTBEICHUS SIB-
nsoTess «Marematukay, «®usnkay, «MaTepruanoBeeHHE U TEXHOJIOTUHA KOHCTPYK-
LHMOHHBIX MaTepuanoBy, «I uapasnukay», « MHKeHepHble U3bICKAHUS VISl CTPOUTEIb-
CTBa CHUCTEM BOJIOCHA0KEHUS U BOJIOOTBEICHUS.

Jucuunnuna «HacocHble yCTaHOBKM CHCTEM BOJIOCHAOXKEHUS U BOJIOOTBEIE-
HUSD» SIBJSIETCS OCHOBOIIOJIATamIIed JUIsi H3Y4YEHUs CIEAYIOIIMX JAUCIUIUIMH:
«HacocHble yCTaHOBKHM CHUCTEM BOJOCHAOKEHHUS M BOAOOTBeneHus», «lIpoekrupo-
BaHUE CHCTEM BOJOCHA0XKEHHS M BOJOOTBENCHUM», «IKCIUTyaTalusi U MOHUTOPUHT
CUCTEM U COOPYXEHHI», «PEKOHCTPYKIMSA CHUCTEM CEJIbCKOXO3SUCTBEHHOIO BOJO-
CHaOXXEeHMsSI U BOJOOTBelIEHUs», «Bomo3abopHbIe COOpPYKEHHSI MOBEPXHOCTHBIX H
MOA3EMHBIX BOJY, «CTPOUTENIHCTBO CUCTEM CEIBCKOX035MCTBEHHOTO BOJJOCHA0KEHUS
U BOJOOTBEACHUS», «BomoOTBeneHME M OYMCTKAa CTOYHBIX BOa»,  «HayuHo-
uccienoBarenbckas paboTay, U MOJArOTOBKA K CAade U cAadya rocyJapCTBEHHOTO JK-
3aMeHa.

Oc00EHHOCThIO AUCIUIUIMHBI SBIISIETCS MOJNy4YaTh U 00padaThiBaTh MH(OpMa-
LU0 U3 PA3JINYHBIX HCTOYHUKOB, HCIIOJb3Ys Pa3INYHbIE CPEICTBA U METOABI, HHTEP-
IPETUPOBATh IMOJIyYCHHbIE NaHHBbIC A (OpMHUpPOBaHUS CYXAECHUU TO Tmpodeccro-
HAJIBHBIM U COIMAJIBHBIM MpoOJieMaM, a TaKKe CTPEMUTHCS COOTBETCTBOBATH YCTa-
HOBJIEHHBIM CTaHJApTaM WJIA IPEBOCXOAUTH HX.



PaGouas mporpamma mucturuinHbel «HacocHbIE YCTaHOBKM CHCTEM BOIOCHAO-
YKEHUS ¥ BOJIOOTBEICHUS» JUISl HHBAJIUIOB U JIUI] C OTPaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBbs pa3pabaThIBACTCs WHANBHIYATBHO C YI€TOM OCOOECHHOCTEH ncuxodusmue-
CKOTO Pa3BUTHs, WHIUBUAYATBHBIX BO3MOXXHOCTEH W COCTOSIHHSI 3JI0POBBSI TaKHX
O0yJarOITIXCSl.

3. [lepeyenb MJIaHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs MO TUCIHUILIUHE,
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTe/IbLHOM
MPOrpamMMblI

N3yuenne naHHOM y4yeOHOU IUCHMIUIMHBI HAMpaBlIeHO Ha (OPMUPOBAHUE Y
00yyYarommxcsi KOMIIETCHIINH, TPEeACTaBIECHHbBIX B Ta0muIle 1.

4. CTpyKTypa M cojiep:KaHue AU CHUILTUHbI
4.1 PacnpenesieHue TPyA0EMKOCTH JUCHUILIMHBI IO BUAaM padoT
1o ceMecTpam

OOmas TpyaoéMKOCTh JUCIMILIMHBI cocTaBisgeT 3 3ad. ea. (108 wacom), mx
pacrpeieieHue 1Mo BIIaM paboT CeMECTpaM MPEICTaBICHO B TaOIUIIE 2.



TPCGOBaHHH K pe3yjabTaTaM 0CBOCHHUS y‘l€6H0ﬁ AUCHUIIIMHBI

Tabmuna 1

HATH PabOTHI MO IPOEK-
TUPOBAHHUIO CUCTEM
CEIILCKOXO03SIICTBEHHOTO
BOJOCHA0KeHHs, 00BOI-
HEHMS U BOJOOTBEICHHUS

Br160p HOpMaTHBHO-
TEXHUUYECKUX IOKYMEHTOB,
OTpeAeAoIUX TpeOOBaHUs 11O
IIPOEKTHUPOBAHMIO CHCTEM CEJlb-
CKOXO3SIIICTBEHHOT'O BOJIOCHA0-
KEHHUs, OOBOJJHEHHUS U BOAOOT-
BEJICHUS

(heccuoHaIbHBIX 3a/1a4
CHCTEM BOJOCHAOKEHUS U
BOJIOOTBEICHUS

HOCTh B pecypcax, He0O-
XOJIUMBIX JJISl PELICHUS
KOHKPETHOM 3a7a4M CU-
CTEM BOJIOCHA0KECHHUS U
BOJIOOTBEICHUS

No Kon Conepxanue ) D e e B pe3ynbrare n3yueHus yaeOHON AMCIUILTNHBI 00yJarONInecs JOJKHBIL:
KOMIIe- | KOMIIeTeHIMH (Wi e
n/m 3HATh yYMETh BJIQJIETh
TEHIUU YacTH)
1. |IIKoc-1 |Cnocoben k yuactuto B | [1Koc-1.1 CIIOCOOHOCTB UCIOJIB30- | OCHOBHBIE KOHCTPYK- MIPOCKTUPOBATH OC-
CTPOUTENILCTBE 00BEK- | 3HAHUS U BIAJICHUEC METOJIAMUA | BaTh METOBI IPOEKTUPO- |TUBHBIE OCOOCHHOCTH HOBHBIC KOHCTPYK-
TOB MPUPOI0O0OYCTPOH- | CTPOUTEILCTBA OOBEKTOB MPHU- | BAaHHSI MHKCHEPHBIX CO- | COOPYKCHUH TUBHBIC 3JIEMCHTBI
CTBa ¥ BOJIOTIOJIH30BAHUS | pOI0OOYCTPOCTBA U BOJOIIOINb- |OPYKEHUH M UX KOH- WHXCHEPHBIX COOPY-
30BaHMsI CTPYKTHBHBIX DJIEMCHTOB KCHUU
[TKoc-1.2 rI00aNbHBIC MPOOJEMBbI | BBIYUCIISITH IPOU3BOA- | METOJaMHU U TIPUOO0-
YMeHue pemiats 3a1a4u, CBs- OKPYKaroIIen Cpeibl, HBIC U MHTETPAJIBI, Pe- | paMu U3MEpPEHUs
3aHHBIC C IPUMECHEHUEM B MIPAK- |JKOJIOTMYCCKHE PUHIU- | 1IaTh AU depeHnnalib- | ypoBHEH U IyOuH
TUYCCKOU JEATCIIbHOCTH METO- | ITBI PAllMOHAIILHOTO HC- HBIC YPaBHCHUS BOJIBI, CKOPOCTEH Te-
JIOB CTPOHUTEIBCTBA OOBEKTOB HI0JIb30BAHUS IPUPOIHBIX YCHUsI, pPACXOJIOB BO-
MPUPOJO00OYCTPONCTBA U BOJIO- | PECYPCOB M OXPAHBI MPH- IIbI, METEOPOJIOTHYC-
TOJIb30BAHUS POJIBI, KO3ANTUTHYIO TEX- CKUX XapaKTEPUCTUK
HUKY M TEXHOJIOTUHU
2. |IIKoc-9 |CrocoOGHOCTh BHIMOJ- [TKoc-9.1 METO/Ibl PEIIEHHUS MPO- OTIpeeTsATh TOTPeO- criocobamu ompeze-

JIEHUS! TOTPEOHOCTH B
HEOOXOUMBIX pecyp-
cax JiyIsl peleHus 1mo-
CTaBJICHHOM 3a/1aun
CHCTEM BOJOCHAOXeE-
HUS U BOJOOTBEACHUS




OYHAS ®OPMA OBYYEHUA

Tabnuma 2
PacnpenesieHue Tpya10éMKOCTH TUCHMILIMHBI 10 BHAaM padoT M0 ceMecTpam
. TpynoémkocTh
Buna yueOHoii padoThl we | cumemn b
OO6m1asi TPY10€MKOCTDb JUCIUIUIMHBI IO Y4€OHOMY TUIaHY 108 108
1. KonrakTHas padora: 66,25 66,25
AyautopHas pabora 66 66
8 MoM yucne:
aexyuu (J1) 34 34
npakmuuecxue 3auamus (113) 16 16
aabopamopHvle pabomwi (JIP) 16 16
KOHMAKmuas paboma na npomexcymounom konmpone (KPA) 0,25 0,25
2. CamocrositeasHnasi padora (CPC) 41,75 41,75
pacuémno-epagpuuecxas paboma (PI'P) (noocomosxa) 20 20
camocmosimenvbHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYyuOHHO20 Mamepuala u ma-
. 12,75 12,75
mepuana y4eOHUK08 U y4eOnblx nocoouil, N0020mosKa K 1aoo-
PAMOPHBIM U NPAKMUYECKUM 3AHAMUIM, KOLIOKGUYMAM U M.0.)
Iloocomoska k 3auémy (KoHmpo.v) 9 9
Bua npoMexyTo4HOro KOHTPOJIS: 3a4€T
4.2 ConepxaHue TUCHUIINHBI
Tabmuma 3
TemaTnuyeckuii NUIaH y4eOHOH AU CIUTIIUHBI
HaumeHoBaHuUe pa3aeioB U TeM Beero AyauTopHasi pa6oTa BueayautopHn
AUCHUILINH (YKPYTHEHHO) J | II3/C | JIP | IIKP |as pa6ora CP
Paznen 1 «BBenenue u o0ririe cBeaeHUS O 24 8 4 4 8
HACOCAaX HACOCHBIX YCTAaHOBKAX»
Paznen 2 «KoHCTpyKIMH JTOMACTHBIX 24 8 4 4 8
HACOCOBY»
Paznen 3 «Teopusi JIONACTHBIX HACOCOBY» 25,75 9 4 4 8,75
Paznen 4 «XapakTepuCTHUKH JIOMACTHBIX 25 9 4 4 8
HACOCOB»
KonrtakTHast paboTa Ha IPOMEKYTOUHOM 0,25 0,25
kouTpose (KPA)
[ToaroToBka K 3a4ety 9 9
Bcero 3a 5 cemectp 108 34 16 16 0,25 41,75
HToro mo 1ucuuInHe 108 34 16 16 0,25 41,75

Conep:xanue pa3aenoB JUCHUIINHbBI

Pa3nen 1. BBenenue u o01me cBeieHHs 0 HACOCAX HACOCHBIX YCTAHOBKAX

Tema 1.1. Ilonamue o nacoce. Knaccugukayus nacocos. Obnacms npumere-
Hus. KpaTkuil uctoprueckuii 0030p pa3BUTUA MAIIMHHOTO Bojomnoabema. Knaccu-
dbuKamms HACOCOB W MX MapKupoBKa. /[nHamuueckune Hacochl. OOBEMHBIE HACOCHI.
O6nacTh IPUMEHEHUSI HACOCOB PA3JIMYHBIX THUIIOB.




Tema 1.2. Ocnosuvie s3nepeemuueckue napamempwl Hacocos. [logada, Hamop,
moJIe3Hasi U moTpedsieMas MOIIHOCTh, KoddduiueHT nose3noro aericteus. [Ipubo-
PBI JUTIsL ©3MEPEHUS TapaMeTPOB HACOCA.

Hacocnas ycraHoBka ¢ MOJIOKUTEIBHON, OTPULIATEILHON BBICOTAMU BCACHIBA-
HUS; 1 cU(OHHOTO TUMNa. ['eomMeTpuyeckre U YHEPruuecKre mapaMeTpbl HACOCHBIX
YCTaHOBOK.

Pa3nen 2. KoHcTpyKuum J10NacTHBIX HACOCOB

Tema 2.1. Ilpunyun pabomsi yenmpobedsxcHvix Hacocos. lleHTpoOeKHbIC
KOHCOJIbHBIE Hacochl. LleHTpoOekHbIe HAacOChl C IBYCTOPOHHUM BXOJIOM B pabouee
KoJjieco. LleHTpoOexHbie MHOTOCTYNIEHYAThIE CEKIIMOHHBIE HAacoChl. LleHTpoOexHbIe
MHOTOCTYIIEHYATbIE HACcOChl C TOPU30HTAIbHBIM pa3beMOM KOpITyca.
[lenTpoOe)kHble (PeKalbHbIE, IECKOBBIE M TIPyHTOBBbIE Hacochl. IlorpykHbie
LHEHTPOOEKHBIE MOHOOJIOUHBIE HACOCHI.

Tema 2.2. Jlpyeue munwi nacocos. IlopuiHEBBIE W TUTYHXXEPHBIC HACOCHI.
BopokonblieBele BakyyMHBIE Hacocbl. BuxpeBbie Hacochl. [IIHEKOBBIE HACOCHI.
Crpyiiple  Hacocel. [wuapaBnuueckne TapaHbl. CKBaXXHHHBIE  HACOCBl  C
TPAaHCMHUCCUOHHBIM BaJIOM. CKBaXMHHbIE HACOCBI C MOTPY>KHBIM
anekTpoasurateneM. LleHTpoOexHbie BepTUKaIbHbIE HAacOoChl. [IpuHIMN paboThl U
MapKHUPOBKA OCEBBIX HACOCOB. J{MaroHaibHbIE HACOCHI.

Paspnes 3. Teopusi 1onacTHBIX HACOCOB

Tema 3.1. OcnosHnoe ypasnenue nacoca. Teopemuueckuu Hanop.

Kunemarnyeckue mapameTpbl IBHKEHHUS >KUJIKOCTH uyepe3 padouyue OpraHsl
JonacTHoro Hacoca. [TapamienorpaMMbl CKOPOCTEH I BXOJA KUIKOCTH Ha KOJIECO
Y JUIA BBIXOJIa C KoJeca.

BHemHue cuibl, JOEUCTBYHOIIME HA MAcCCy JKUIAKOCTH, 3alOJIHSIOMIEH
MEXJIOMACTHbIE KaHalbl pabouero Kojeca. YpaBHeHHe Oilnepa. 3aBUCUMOCTb
TEOPETUYECKOr0 HAropa LEHTPOOEKHOro Kojieca  OT 4YMcliia jonacteid. BnusHue
yria yCTaHOBKH JIONACTEH Ha Hamop UeHTpoOexHoro  kojeca. [lorepu B pabounx
opraHax U Ko3((QUIIMEHTHI OJE3HOTO AEUCTBUS HEHTPOOEHKHOr0 HACOCA.

I'eomeTpuueckoe nonobue. Kunematuyeckoe nogodue. [uHamudeckoe mojao-
oue. MonenupoBaHie KOHCTPYKIMU JIONAacTHBIX HacocoB. KoadduuueHt OwicTpo-
XOJIHOCTH JIOMACTHBIX HACOCOB.

Tema 3.2. Kasumayus 6 nonacmuuix Hacocax. ®u3nyeckasi CylHOCTb SIBICHUS
KaBuTauuu.  [IpuuMHBI ~ BO3HUKHOBEHUS  KaBUTAIUU. KaButanmonHsle
XapaKTEPUCTUKU HacocoB. KpuTHueckue M JOMyCTHMbBIE KaBUTALMOHHBIE 3aIlachl.
Mepb! 60pbOBI ¢ TOCTEACTBUSIMH KaBUTAIMH B JIOMIACTHBIX HACOCAX.

Pa3znes 4. XapakTepuCTHKH JIOMACTHBIX HACOCOB.

Tema 4.1. Xapaxmepucmuxu Hacocos. CoemecmHas padoma Hacoca c¢
mpybonposodom. Pabouue mouxu

I'paduku 3aBucumocteit Hanopa H, momHoctd N u KIIJ[ 77 ot momaun Q mpu
ONpENICICHHOW 4YacTOTE BpAIlEHHUs POTOpa #n HACOCHOro arperara. McnblTaHue
JIOTacTHBIX HacocoB. Buapl xapakrepuctuk Hacoca H-Q.

[Totepu Hamopa B TpyOonpoBoie. XapakTepucTHKa TpyOOmpoBoaa.

Tema 4.2. Peeynuposanue pabomwvl Hacocog. PerymupoBaHue H3MEHEHHEM
CTEIIEHW OTKpBITUS 3allOpHOM apmaTypbl Ha HANOpHOW JuHUH. PerymmupoBanwue
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peknma paboOThl Hacoca  W3MEHEHHMEM YacTOTHI BpalleHHs pabodyero Koieca.
O0TouKa IEHTPOOEKHBIX KoJieCc. PerynupoBanue 3a cueT U3MEHEHUS yIJia YCTAaHOBKU
JornacTteit paboyero KoJyeca Hacoca.

[lapannensHas ¥ mocienoBaTenbHas padotra HacocoB. [lapamnensHas paborta
HAaCOCOB C WJCHTUYHBIMU C DPA3NIUYHBIMU XapakTtepucTukamu. llociemoBaTenbHas
paboTa HacoCOB. XapaKTEPUCTUKU MOCIEAOBATEILHON PabOTHl JBYX HACOCOB.

PabGotra HacocoB Ha ceTh TpyOompoBoaoB. Cxema TpyOONpPOBOAHON CETH,
COCTOSIIIIEH U3 ABYX TPYOOIIPOBOJOB PA3IMIHON MPOTSHKEHHOCTH, MOAIOIINX BOIY B
pe3epByapsl ¢ pa3IMUHBIMA OTMETKaMHU YPOBHS BOABI. CXxema TpyOOmpOBOTHOM CETH,
MOJIAoMIEH BOMY K BOAOPa30OpPHBIM yCTPOMCTBAM. Cxema pa3BETBIICHHOM
TPyOOIIPOBOJHON CETH.

4.3 Jlekunu/naéopaTopHble/IPpaKTUYECKUE 3aHATHS

Tabmuna 4
Conep:kaHue JIeKIUH NPAKTHYECKUX 3aHATHI M KOHTPOJIbHbIE MEPONIPUATHS

Ne | Ha3Banue pasne- CHIGEETICAO T LY dDopmMupyemMbie Bux Koua-Bo
J1a00paTOPHBIX/ KOHTPOJILHOI'0
l'[/l'[ JIa, TEMBbI o KOMIIETCHIIUN qacoB
HpaKTI/I‘leCKHX 3aHATUHA MepOﬂpHﬂTI/Iﬂ

Pa3nen 1. Beeaenne u oouue cBeieHU 0

HACOCAX HACOCHBIX YCTAHOBKAX.

Tema 1.1. Jlexums Ne 1. Knaccuduka- IIKoc-1

Tonamue o s Hacocos. O0macTs (IMKoc-1.1; 2

Hacoce. MIPUMCHCHHSI. MKoc-1.2)

Knaccugpurayus '

HACOCOs [IpakTuueckas padora Ne 1. IMKoc-1 Omnpoc /

Obnacme N3ydyeHne KOHCTPYKINH (MKoc-1.1; JTUCKYCCHS

1 HAcOCOB I10 KaTajioraM Be- 2

npuMeHenUs [TKoc-1.2)
TYITUX OTCUYCCTBEHHBIX U
MHPOBBIX POU3BOAUTENEH
JlabopaTtopHnas padota No 1. IIKoc-1 3amura 1ado-
KoHncTpykiuu nieHTpooek- (IKoc-1.1; paTopHOii pa- 2
HBIX HACOCOB. MKoc-1.2) OOTEL

Tema 1.2. Jlexius Ne 2. TlapameTpsl ITKoc-1

Ocnoenvle HAaCOCOB. (ITKoc-1.1; 2

9HepeemuuecKue MKoc-1.2)

napamvempui '

Ha[c) 006 P [TpakTuueckas paborta No 2. I[IKoc-1 Pemrenue 3a-

' OnpeneneHne pexxuma pa- ([Koc-1.1; nad
5 0OTBI HACOCHBIX YCTaHOBOK MKoc-1.2) 9

C TIOJIOKHUTENHHOM BEICOTOM
BcacbIBaHMs, BrimonHeHue
YHUCJIOBOTO MpUMeEpa.
JlaboparopHas pabota Ne 2. I[IKoc-1 3ammura 1abo-
KoHcTpykinu ieHTpooek- (IMKoc-1.1; paTropHoil pa- 2
HBIX HAcOCOB. MKoc-1.2) OOTEL

Pazgen 2. KoHCTPpYKUIMH JIONACTHBIX HACOCOB
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Ne u Ha3zBaHue JeKkmu/

Bun

Ne | Ha3Banue pa3ne- ®opmupyemMbie Koua-Bo
JIa0OPaTOPHBIX/ KOHTPOJILHOT'0
l'[/l'[ JIa, TEMBbI R KOMIIETCHIIUN qacoB
l'[paKTI/I'-leCKPIX 3aHATUHA MepOle/lﬂTI/Iﬂ
Tema 2.1. Jlexrus Ne 3. Tlpunnum pa- I[IKoc-1
Tpunyun OOTHI IIECHTPOOEKHBIX HACO- (ITKoc-1.1;
pabombi COB MKoc-1.2) 2
YEeHMPOOEIHCHBIX '9 '
HACOCO8. (Hl}(KOC;) 0
oc-9.
[TpakTuueckas padora Ne 3 ITKoc-1 TectupoBanue
Omnpenenenue pexuma pa- (ITKoc-1.1;
0OOTBI HACOCHBIX yCTaHOBOfC MKoc-1.2),
C OTPHUIIATEIBLHON BBICOTOM 9
3 BCAaCBIBAHMS, a TAK)KE CH- I1Koc- 2
(hoHHOI HACOCHOI1 yCTa- (ITKoc-9.1)
HOBKH.
BrImosiHEeHIE YHCIIOBOTO
npumMepa.
JlaGopaTopHas padota Ne 3. I[IKoc-1 3amuTa nado-
HcnbiTanue BcachIBaroIein (ITKoc-1.1; paTropHoil pa-
JIMHUU IEHTPOOEIKHOTO MKoc-1.2), OOTEL. 2
Hacoca.
ITKoc-9
(ITKoc-9.1)
Tema 2.2. Jlexknus Ne 4. CkBaXUHHBIE ITKoc-1
lpyaue munwi Hacochl. KpymHbie HacoChl (ITKoc-1.1;
HACoCo8. MKoc-1.2), 2
ITKoc-9
(ITKoc-9.1)
[IpakTuueckas padora Ne 4. IMKoc-1 Ormpoc /
Omnpenenenne pvem/IMa pa: (MKoc-1.1; TTUCKYCCHS,
4 00ThI cU()OHHOI HACOCHOM MKoc-1.2), TectupoBanue 9
YCTaHOBKH. Koc-0
BrImmosHeHHE YHCIIOBOTO 11Koc-
HpHMEpa. (ITKoc-9.1)
JlaboparopHas pabota Ne 4. I[IKoc-1 3amura nabo-
N3ydyenue kuHeMaTHka mno- (ITKoc-1.1; paTropHoOil pa-
TOKa B paboueM KoJece MKoc-1.2) OOTEL 2
[EHTPOOEKHOTO Hacoca. - '9 '
oc-
(ITKoc-9.1)
Pa3znen 3. Teopust JIOMaCTHBIX HACOCOB
Tema 3.1. Jlexknusa Ne 5. OcHoBHOE I[IKoc-9
OcnosHnoe ypaBHEHHE HAcCOCA. (ITKoc-9.1) 2
ypasnenue [TpakTuueckas padborta Ne 5. IMKoc-9 Omnpoc /
;;acoca. . | Onpenenenne mapaMmeTpoB (IIKoc-9.1) JTUCKYCCHS,
5 Copemuteckutt | yacoca Py U3MEHEHHUH Ya- TectupoBanue
Hanop. CTOTBHI BpaIllCHUS Bajia 5

Hacoca. [lepecuer ucxon-
HBIX XapaKTePUCTUK Ha HO-
BYIO YaCTOTY BpalllcHUs.
BrimonHeHne 4ucioBOro
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Ne | Ha3Banue pa3ne- NOLIEEFIICAGT LY ®opmupyemMbie Bu Koua-Bo
n/n JIa, TEMBbI ﬂaﬁOPaTOpﬂbIX/ ) KOMIICETCHIINH KOHTPOILHOTO JacoB
NMPAKTUYCCKUX 3aHATHHU MEPONPUATHHA
npumMepa.
JlaboparopHuas pabota Ne 5. [MKoc-9 3amuTa 1abo-
HcnpiTanue neHTpoOeKHbIX (IIKoc-9.1) | paTopHoil pa- 2
HAacCOCOB. OOTBHI.
Tema 3.2. Jlexums Ne 6. KaBuranus B IMKoc-9
Kasumayus 6 n0- | nonacTHbIX Hacocax. (ITKoc-9.1) 2
nacmrolx HACO- [TpakTrueckas padota Ne 6. I[IKoc-9 Ompoc /
cax. Ormpenenenne KaBUTAIMOH- (ITKoc-9.1) JTUCKYCCHS,
HBIX XapaKTepPUCTUK Hacoca. TectupoBanue
6 Kputnueckue u nomnycru- 2
MbI€ KaBUTAIIMOHHBIE 3ara-
Cbl. BeInosiHeHrEe YncIoBO-
ro mpumMepa.
JlaboparopHas pabota Ne 6. [TKoc-9 3amuTa 1a00-
[TapannensHas u mocieno- (ITKoc-9.1) | paropHoii pa- 2
BaTeIbHasi paboTa HACOCOB. OOTBHI.
Paznen 4. XapakTepuCcTHKH JIOMACTHBIX
HACOCOB.
Tema 4.1. Xa- Jlexumst Ne 7. Xapakrepu- ITKoc-9
pakmepucmuxu CTHKH HaCOCOB. (ITKoc-9.1) 2
HACoCos. IIpakTuueckas padora Ne 7. ITKoc-9 Omnpoc /
Cosmecmnasn pa- Onpenenenne napaMeTpoB (IMKoc-9.1) JUCKYCCUs
boma nacoca c HaCOCHOM YCTaHOBKH IPH
7 mpybonposodom. MapajuIeIbHOM U IIOCIIEN0- 2
Pabouue mouxu BaTeJIbHOM COETMHEHUH
HacocoB. BeimonHeHue 4rc-
JIOBOT'O TIpHIMeEpa.
JlabopaTtopHas pabota No 7. MKoc-9 3ammra nabo-
[MapannensHas u mocieno- (ITKoc-9.1) | paropHoii pa- 2
BaTeJibHAsi paboTa HACOCOB. OOTHI.
Tema 4.2. Jlexius Ne 8. Perynuposa- I[IKoc-9
Pezynuposanue HUE pabOTHI HACOCOB. (ITKoc-9.1) 2
pabomei Hacocos. | Tpakruaeckas paGora Ne 8. ITKoc-9 Omnpoc /
Omnpenenenue napamMeTpoB (ITKoc-9.1) TUCKYCCHS,
HACOCHOW YCTaHOBKH MPHU TectupoBanue
KaueCTBEHHOM U KOJIMYe- 5
CTBEHHOM CITOCO0€ peryiu-
8 poBanusi. Bermonnenue
YUCJIOBOTO MpUMepa. (KOH-
TpoJbHas paboTa)
JlabopaTopHnas padota Ne 8. IIKoc-1 3amura 1ado-
KaBuranus B 10macTHBIX (IKoc-1.1; patopHOil pa-
Hacocax. MKoc-1.2), OOTHI. 2
[TKoc-9
(ITKoc-9.1)
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Tabmuma 5

HepequL BOIIPOCOB JJIsI CAMOCTOATEC/ILHOI0 H3YYCHUA TUCHUIIJIMHBI

Ne
n/n

HaszBanue pa3aedaa,
TEMBbI

Ilepeyens paccMaTpUBaeMbIX BOMPOCOB JIJIS CAMOCTOSITEILHOTO
U3y4YeHHust

1. BBeneHue u o01Ime cBeIeHHs 0 HACOCAX HACOCHBIX YCTAHOBKAX.

1 Tema 1.1. llonamue o | - Tlonstusa: "Hacoc", "HacocHbIM arperar”, "HacocHas ycCTaHOBKaA',
Hacoce. Knaccughuxa- | "HacocHas cTaHuus'.
yus Hacocos. O6- - Kinaccugukanust HacocoB ¥ BOJONOABEMHBIX MAIIMH IO PA3INIHBIM
Jlacmo NPUMeHeHUs. npu3HaKaMm, MapkupoBka. OOJacTH MPUMEHEHHsS HACOCOB Pa3UYHBIX
TUTIOB.
(Peanuzyemvle komnemenyuu IIKoc-1 (unouxamop oocmudicenus
komnemenyuu [1Koc-1.1; [1Koc-1.2))
2 | Tema 1.2. OcnosHvie | - OCHOBHBIEC SHEPIeTHUYECKHE MapaMeTphl Hacoca: Mojaya, Harop, Mo-

oHepzemuyecKue
napamempbui
HACoCo8.

Je3Hass ¥ ToTpelisemMas MOITHOCTH, KOA(PQUIIMEHT MOJIE3HOTO AeH-
CTBHUSL.

- CxeMbl HACOCHBIX YCTaHOBOK. I eofe3ndeckast BbICOTa OAbEMA, T€O0-
METPUYECKHE BBICOTHI BCAChIBaHUS U HarHeTaHust. [IpuOopsl s nzme-
pEHUSI JTaBJICHUSL.

(Peanuzyemvie xomnemenyuu I1Koc-1 (unouxamop oOocmudicenus
xkomnemenyuu [1Koc-1.1; [1Koc-1.2))

2. KoHCTpYKIIUM J10NIACTHBIX

HaCoCOB

3

Tema 2.1. Ilpunyun
pabomul
YeHmMpOoOEHCHBIX
HACOCo8.

- LleHTpoOEIKHBIE KOHCOJIbHBIC HACOCHL: 00JIACTh TPHUMEHEHHS, KOH-
CTPYKIIUSI, JOCTOMHCTBA Y HEIOCTATKH, MAPKUPOBKA

- llenTpoOexHbIe HACOCHI C ABYCTOPOHHUM BXOJIOM B pabodee Kole-
CO: 00JacTh MPUMEHEHHUs, KOHCTPYKITHSI, JOCTOMHCTBA U HEIOCTATKH,
MapKHPOBKA.

- LleHTpoOeKHBIE MHOTOCTYIICHYATHIC CEKIIMOHHBIC HACOCHI: 00JIACTh
NPUMEHEHUsI, KOHCTPYKIIUS, IOCTOMHCTBA M HEJIOCTATKU, MAPKHUPOBKA.
(Peanuzyemvle xomnemenyuu IIKoc-1 (unouxamop oocmudcenus
komnemenyuu I[IKoc-1.1; I1Koc-1.2), I[IKoc-9 (unouxamop odocmu-
arcenust komnemenyuu [1Koc-9.1))

Tema 2.2. [Jpyeue
MUNbL HACOCO8.

CKBa)XMHHBIE HACOCHI C TPAHCMHUCCHOHHBIM BaJIOM M C TIO-
TPY’)KHBIM  DJIEKTPOJBHUTATENIEM: 00JIaCTh TNPUMEHEHHS,
KOHCTPYKITUS, JOCTOMHCTBA M HEIOCTAaTKHU, MaPKUPOBKA

- llenTpoOekHbIE BEpTUKAIBHBIC HACOCHI: 00JACTh MPUME-
HEHUs, KOHCTPYKITUS, JOCTOMHCTBA U HEAOCTATKH, MAPKH-
pPOBKa

- OceBbIe HACOCHI C JKECTKO3aKPEIUICHHBIMU U TIOBOPOT-
HBIMH JIONIACTSAMH: 00JIACTh NMPUMEHEHUS, KOHCTPYKIIHSI,

JOCTOMHCTBA U HEAOCTATKHU

(Peanuzyemvle komnemenyuu I[IKoc-1 (unouxamop oocmudicenus
komnemenyuu [IKoc-1.1; [1Koc-1.2), I[IKoc-9 (unouxamop oocmu-
arcenust komnemenyuu [1Koc-9.1))

. Te

oOpus JONMACTHBIX HACO

COB

Tema 3.1. OcnosHoe
ypasHeHue nacoca.
Teopemuueckuii
Hanop.

-[IpuHIMn neicTBUS TIEHTPOOSKHBIX HACOCOB. TeUeHWE JKHUIKOCTH B
KaHaJlax pabodvero Koeca npu OECKOHEYHOM U KOHEYHOM YHCIIE JIOTa-
CTeH.

- [Imanel ckOpoCTEN ABMXKEHHSI )KUIKOCTH IPU BXOJE HA JIONACTH U IPU

BBIXOJIC U3 pa60qer0 KoJieca 1nmpu OECKOHEYHOM M KOHEYHOM YHCIIE JIO-
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HaszBanue pa3zxeJa,

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB JIsI CAMOCTOSITETLHOTO

n/n TeMBbI HU3Y4YeHUs
I1acTen.
- OCHOBHOE ypaBHEHHE IICHTPOOSIKHOTO Hacoca (ypaBHeHHe Dilsiepa).
BeiBon opmyiel Teopernueckoro Harmopa Ht  pabouero koneca ¢
0ECKOHEYHO OOJIBIIIMM YHCIIOM JIOTIACTEH.
(Peanuzyemvie xomnemenyuu I[1Koc-9 (unouxamop oocmudicenus
xomnemenyuu [1Koc-9.1))

6 | Tema 3.2. - KaBuTanus B 0mMacTHeIX Hacocax: IOHSATHE, MPUYMHBI BO3HHUKHO-
Kasumayus 6 BEHUSI, BO3J/ICHCTBHE Ha JieTayn U paboTy Hacoca. KaBurarnponHast 3po-
JIOnacmuwix Hacocax. | 3usi. Mepbl OOpBOBI ¢ IOCIIEICTBUSMH KaBUTAIIMU B JIOTIACTHBIX HACO-

cax. KaBuranumoHHbIl 3anac.
(Peanuzyemvle xomnemenyuu I[1Koc-9 (unouxamop oocmudicenus
xkomnemenyuu I1Koc-9.1))

4. XapaKTepUCTHKH JIONACTHBIX HACOCOB.

7 | Tema 4.1. - XapaKTepUCTUKH JIOMACTHBIX HACOCOB: BUJIBI U OCOOCHHOCTH XapaK-
Xapaxkmepucmuxu TEPUCTHK LEHTPOOESKHBIX U OCEBBIX HACOCOB. - 3aBUCUMOCTh XapaKTe-
HACOCO8. PHUCTHK HACOCOB OT ObICTpOXOaHOCTH. Pabouast 00s1acTh Ha XapaKTepu-
Cosmecmuas CTHKE Hacoca. Y CIIOBHS ITyCKa JIOMACTHBIX HACOCOB
paboma nacoca ¢ - Coemecmuas paboma Hacoca ¢ mpyoonposooom. Xapakmepucmuxa
mpybonpoeoooMm. mpybonposooa Hmp - Q. Pabouas mouxa.

Pabouue mouxu (Peanuzyemvie xomnemenyuu I1Koc-9 (unouxamop oocmudicenus
komnemenyuu 11Koc-9.1))

8 | Tema4.2. CriocoObl peryaupoBaHusi paboThl JIOMAcTHBIX HacocoB. Ilpenmyie-
Pecynuposanue CTBa M HEJIOCTATKU PA3JIMYHBIX CIIOCOOOB PEryIHMPOBAHHSI.
pabomwl HACOCO8. - [TapannensHas paboTa JOMACTHBIX HACOCOB C OJMHAKOBBIMH HAIOP-

HBIMH XapaKTEPUCTUKAMHU: CXeMa COCJIMHEHUS, YCIOBHS TIPHMEHEHHS,
MOCTPOEHUE CYMMAapHOW HamoOpHOM XapakTepucTukH. OrmpeneneHue
o0r111eit paboueit Touku ¥ pabourx TOUEK KaXKIOTO HACOCA.
- [locnenoBarenbHas paboTa JOMACTHBIX HACOCOB: CXeMa COETUHEHUS,
YCJIOBHSI IIPUMEHEHUS, TOCTPOECHUE CYMMApHON HAIIOPHOW XapaKTepH-
CTUKH.
(Peanuzyemvie xomnemenyuu I[1Koc-9 (unduxamop oocmudicenus
xomnemenyuu I1Koc-9.1))
5. O0pa3oBare/ibHbIE TEXHOJIOT U
Tabnuma 6
IIpuMeHeHHe AaKTUBHBIX H HHTCPAKTUBHBLIX 06p330BaTeJIbeIX TEXHOJIOTHH
Ne HaumeHoBaHHe MCNOJIb3YyeMbIX AKTHBHBIX H
n/-n Tema u dopma 3ansTHS HHTEPAKTUBHBIX oﬁpa:;(lBaTenbnblx TEXHOJI0-
THi
1 | Beexenue, oOmiue cBeeHus O JI | Meroa nmpe3eHTanuu IeKIIMOHHOTO MaTepuaia
Hacocax, HACOCHBIX YCTaHOBKAxX U
HACOCHBIX CTaHIIUSIX

2 Onpenenenne pexuma padboThl [13 | I'pynmoBoe obcyx)aeHue, AUCKYCCHUs
HACOCHBIX YCTAHOBOK C ITOJIOXKH-

TEJIHFHOH BBICOTOM BCACHIBAHUS,

3 | CkBaxunHbIe Hacochl. KpymHbie JI | Meron nmpe3eHTanuu IEKIIMOHHOTO MaTepuaa
HACOCHI

4 XapakTepucTuku JjonacTHeIX Haco- | J | [IpoGmemHuast mekiust
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HanmveHoBaHMe HCI0/Ib3YeMBbIX AKTUBHBIX U
Tema u popma 3ausaTust HHTEPAKTHBHBIX 00pa30BaTeIbHbIX TEXHOJI0-
i

Ne
n/n

COB M TpyOOIIpoBOJa
5 | Onpenenenne KaBUTalMOH-HBIX I13 | I'pynmoBoe obOcyxaeHue, TMCKyccus
XapaKTepucTHK Hacoca. Kputuue-
CKHE U JIONyCTUMbIE KaBUTAI[MOH-
HBIE 3anackl. BolnmonHeHue uncio-
BOT'O IIpUMEpA.

6 | PerynupoBanue paboTsl HacocoB. | J[ | MeToa npe3eHTanuu JeKIIMOHHOTO MaTepuaa

6. Tekyluuii KOHTPOJIb YCIIEBA€MOCTH U NMPOMEKYTOYHAS ATTeCTALMSA MO0
UTOraM OCBOCHUSA IMCHUIIIMHBI

6.1. TunoBble KOHTPOJIbHBIE 32JaHUN UJIM HHbIE MATEPHAJIbI, HEO0X0IMMbIEe
JJIS1 OLleHKM 3HAHM, YMEHUH ¥ HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH

1) Ilpumepnaa memamuxa PI'P — «OnpeneneHne ruIJpaBInyecKux U SHEpre-
TUYECKUX MapamMeTPOB HACOCHON YCTAaHOBKH B PA3JIMYHBIX YCIOBUAX €€ PaOOThD»

2. Ilpumepovt mecmog 011 meKyuieco U RPOMeHCynmouHo20 KOHMpPOJiA 3HA-
HUl o0yuarwuxca.

Paznen 1. Beenenne u o01mme cBeJIeHUs 0 HACOCAX, HACOCHBIX YCTAHOBKAX.

1. l'uapaBIuYecKUMU MalllMHAMU Ha3bIBAIOT

a) MaITuHBI, BEIPA0ATHIBAIOIINE SHEPTHUIO M COOOIAIONINE €€ KUJIKOCTH,

0) MalIMHBI, KOTOPbIE COOOIIAIOT MPOXOAAIIEH Yepe3 HUX KUIKOCTU MEXaHUYe-
CKYIO SHEPTHUIO, JINOO MOTYYaroT OT KMJIKOCTHU YacCTh YHEPTUU U MIEPENIalOT €€ pado-
YUM OpraHam;

B) MalIMHbI, CIOCOOHBIE pA0OTATh TOJIBKO MPHU UX MOJHOM MOTPYKEHUU B
MKUIKOCTh C COOOILIEHUEM UM MEXaHUYECKOW SHEPTUU MPUBOAA;

I') MallIMHBI, COSTUHSIONINECS MEXIY cO00M cucTeMoi TpyOOIpoBOIOB, MO KO-
TOPBIM ABUKETCS paboyast >KMJIKOCTb, OTAAIOIIAS] DHEPTHUIO.

2. BpiOpaTh npaBUIbHBIA OTBET, K 00BEMHBIM HaCOCAM OTHOCSAT CJIEIYIOIINE
HAaCOCBIL:

a)- OCEBBIC;

0) - pOTOpHEIE;

B)- CTPYUHBIE;

r)- BUOpaIlMOHHbIE

3- BeiOpath npaBuiIbHBIN OTBET, HACOCHBIN arperar 3To:
a)- Hacoc u nBurarens,
0)- Hacoc, nBurarens u ycTpoMCTBO IS IEpeadu MOIIIHOCTH OT ABUTATENS K

Hacocy
B)- Hacoc, BcacbiBaromuii 1 HaMmoOpHbIA TPYOOIIPOBOIBI U ApMATYphl HA HUX;
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r)- Hacoc, BcaceiBaroIuii 1 HarmopHbIM TPyOOTPOBO/IHI;

4- BpiOpaTh NpaBUIBHBINA OTBET - TEOMETPUUYECKOM BBICOTON BCACHIBAHUS BEp-
TUKaJIBHBIX [IEHTPOOEKHBIX HACOCOB HA3bIBAIOT:

a). PaccTosiHre mo BepTUKaIN OT YPOBHS BOJbI B HCTOUHUKE (HIDKHUN Obed) 110
ocu Jionacreil pabodero koseca;

0). PaccTosinue mo BepTHKaIM OT YPOBHS BOJBI B UCTOYHHKE (HWKHUM Obed) 10
BXOJIHOM MaTpyOKe Hacoca;

B) PaccTosiHre 10 BepTHKaIM OT YPOBHS BOJBI B UCTOYHUKE (HYKHUH Obed) 110
OCH HAIlOPHOTO MaTpyoKa.

5. Kakoe naBiienne 0ObIYHO MOKA3bIBAET MAHOMETP?
a) a0COJIIOTHOE:

0) armocdepHoe:

B) M30BITOYHOE;

I') JaBJICHHUE BaKyyMa.

6. Kakoe naBiieHre OOBIYHO MOKA3bIBAET MAHOMETP?
a) abCOIIOTHOE;

0) U30BITOYHOE;

B) aTMOC(epHOE;

I') JaBJICHUE BaKyyMa.

7. YKa)XuTe Ha pUCYHKE F'€OMETPUUYECKYIO BBICOTY BCACBIBAHMS

a) I;
0) 2;
B) 3;
r) 4.

a) 1;
0) 2;
B) 3;
r) 4.

9. Ykaxkute Ha pUCYHKE BCACHIBAIOIIUNA TPYOOTIPOBO/I
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a) 3+4;
0) 1;
B) 1+2;
r) 2.

1)
|
l

10. YkaxxuTe Ha pUCYHKE HAIIOPHBIN TPyOOTIPOBO/T

a) 2+3;
0) 3+4;
B) 1+2; @
N b
r) 1+4. —— 9

]
I
1

Pazgen 2. KoHCTpYKUNMH JIONACTHBIX HACOCOB

1. BeiOpath nmpaBUIIbHBIN OTBET, OCEBBIE HATPY3KH B IICHTPOOESIKHBIX KOHCOJIb-
HBIX HacOCaX, BO3HUKAIOT:

a)- B pe3ysbTaTe JIaBJICHUS KUJKOCTH Ha BaJ HACOCA;

0)- B pe3yJIbTaTe JaBJICHUS KUJIKOCTH Ha KOPIyca HacoOCa;

B)- B pe3yJbTaTe JaBJICHUS KUJKOCTU HA HAPYKHBIE CTOPOHBI JUCKOB paboyero
KoJIeca;

T)- U3-32 Pa3HOCTH JaBJICHUS KUJKOCTH MPU BXOJI€ U BBIXOJE U3 HACOCA;

2. BriOpaTh npaBuiibHbIN OTBET, [IpermyiiecTBa HEeHTPOOEKHBIX HACOCOB C
JIBYCTOPOHHUM BXOJIOM;

a)- BosbIoit Hamop

0)- BepTukaibHbIi pa3beM KOpIyca,

B)-IIpocTOoTa KOHCTPYKIINH,

r)- ['opr30HTaIbHbBIN pa3beM KOpIyca.

3. BriOpath nmpaBUIIbHBIN OTBET, Kakas JIeTalb [IEHTPOOSKHOTO Hacoca M03BO-
JSIeT MpeoOpa3oBaTh KHHETHUECKYIO SHEPTHIO TIOTOKA B IOTEHITUATBHYIO?

a)-BaJl Hacoca,

0)-pabouee K0JIeECO HAacoca;

B)-KOpITyC HAacocCa,

T')-DJIEKTPOJIBUTATEIb
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4. OceBble HACOCHI, B KOTOPBIX MOJIOKEHHE JIONACTEN paboyero Koyieca He U3-
MEHSETCS-Ha3bIBACTCS

a) CTallMOHAPHO-JIOMACTHBIM:

0) HEOBOPOTHO-JIOMACTHBIM:

B) ECTKOJIOMACTHBIM,;

T') 5)KECTKOBUHTOBBIM.

5. BriOpath npaBMIIbHBIN OTBET, K AMHAMHUYECKUM HACOCAM OTHOCST CJIEIYIO-
1€ HACOChI

a)- TIOPIITHEBHIE;

0)- pOTOpHBIE;

B)- BUXPEBBIC;

T')- KpbUIbYaThIC

Paznen 3. Teopus JIOnaCTHBIX HACOCOB

1.. BelOpaTh npaBUIIbHBII OTBET, IIPU YBEJIMYEHUHU pacxoja Hacoca yBEIUYHBa-
eTcsl:

a)-U1, cpenHsast OKpy»KHasi CKOPOCTb BXOJHBIX KPOMOK JIONIACTEN

0)-Vom, MepuananHas (paauanbHasi) COCTaBISIIONIAst A0COMIOTHOM CKOPOCTH MO-
TOKa Ha BBIXOJIE U3 pab0Yero Kojeca

B)-W>, OTHOCUTENbHAS CKOPOCTh MOTOKA Ha BBIXOJIE U3 pabouero Koseca

r)-Uy, OKpykHasi CKOPOCTb MOTOKA Ha BRIXOJE U3 pabovero KoJeca.

2. BriOpath npaBmiibHbIN 0TBET - CTaTnueckuit Hanop He, 3TO:

a) pa3HOCTb T€OMETPUUYECKON BBICOTHI H; 1 The30MeTPUIECKOM BBICOTHI B KO-
HEYHOM CEYEHUH TpyOOIpoBOa;

0) cymma reoMeTpudeckoil BbICOThl Hy 1 mbe30MeTpruecKoil BHICOTHI B KOHEU-
HOM CE€UYEHUHU TPYyOOINPOBOJA,;

B) CyMMa MbE30METPUUYECKUX BBICOT B HAYAJIIbHOM U KOHEYHOM CEYEeHUU TPyOo-
IIPOBOJA;

I') Pa3HOCTh CKOPOCTHBIX BBICOT MEXK1Y KOHEUHBIM U HaYaIbHbIM CEUCHUSIMH.

3. Ecnu naBiieHre HWKE OTHOCHUTEIBLHOTO HYJIS, TO €0 Ha3bIBAIOT:
a) a0COJIIOTHBIM,

0) atMochepHBIM;

B) N30BITOYHBIM;

I) IaBJICHUE BaKyyMa

4. BeiOpaTh paBWIIbHBINA OTBET, KO3 dutinent nonesnoro aecteus (KI1/) ot-
HOIIICHUE:

a)- MoTpedIsIeMOl MOIITHOCTH K MOJIE3HOM;

0)- MaKCUMaJIbHOM MOIIIHOCTHU K TI0JIE3HOM;

B)- MIOJIC3HOM MOIITHOCTH K MOTPEOIsIeMON;

T')- TIOJIE3HOW MOIITHOCTH K TIOTEPH JICKTPOIHEPTHIA.
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5. B xakux eguHuIIax U3MepseTcs aBieHue B cucreme usmepenus CHU?
a) B MacKaJsix;

0) B IXKOYJISIX;

B) B Oapax;

T') B CTOKCaX.

Pa3znen 4. XapakTepucTHKH JONACTHHIX HACOCOB.

1. BeiOpath npaBuiIbHBIN 0TBET- KprBasi mOTpeOHOro Haropa oTpakaer:

a) 3aBUCUMOCTb MTOTEPb SHEPTUU OT JIABJIICHUS B TPYOOIIPOBO/IE:

0) 3aBUCHMMOCTH COTIPOTUBJICHUS TPYOOIIPOBOIa OT €ro MPOIYCKHOM CIIOCOOHO-
CTH:

B) 3aBUCUMOCTbH MOTPEOHOT0 HAIlOpa OT Pacxo/a;

I') 3aBUCUMOCTh PEKHUMA JIBXKEHUSI OT pacxoja.

2. BriOpaTh npaBUIIbHBINA OTBET, HAIIOPHOM XapaKTEPUCTUKON HACOCAa HA3bIBAET-
csl:

a) 3aBUCUMOCTb U3MEHEHUS AaBJICHUS U pacxo/1a Py U3MEHEHUH YacTOThI Bpa-
LICHU Baja;

0) ero reoMeTpUYECKHE XapaKTEPUCTUKU;

B) €r0 TEXHUYECKUE XapaKTEPUCTUKH: HOMUHAIBHOE JaBJICHHUE, PACXO]l U Ya-
crora BpameHus Bana, KI1/I:

I') 3aBUCUMOCTh Haropa, co3faBaemMoro HacocoM / ot ero nogauu Q npu mo-
CTOSIHHOW 4acCTOTE BpalIEHUs Baja.

3. BoiGparts npaBuiibHbIN 0TBET, 00bemMHBIN KI1J[ Hacoca — ato:

a) OTHOIIIEHHUE €T0 JIEUCTBUTEIILHOM T0JIa4l K TEOPETUUECKOM;

0) OTHOILIEHHE €r0 TEOPETUUECKON MOAAUU K I€UCTBUTEIIHHOM:

B) Pa3HOCTh €r0 TEOPETUUYECKOM U IeWCTBUTENILHON NOIAYU:

I') OTHOIIICHHE CYMMBI €r0 TEOPETUUECKOM U ACHCTBUTEILHON TIOJJaUl K YaCTOTE
000pOTOB

4. BeiOpaTh mpaBUJIbHBINA OTBET, JIBa HACOCA MOTYT pab0OTaTh NapajlieIbLHO ec-
T

a) Pacxoji HACOCOB OMHAKOBBIIA;

0) Harmop HaCOCOB OJIMHAKOBBIIA;

B) PacXoJ U HAIoOpP OJUHAKOBEIE;

') pacxoJ 1 Hamop paszHbIe.

5. BoiOpath nmpaBMIIbHBIN OTBET, XapaKTEPUCTUKA MTOCIIEI0BATEILHOTO COCINHE-
HUSL HECKOJIBKUX TPYOONPOBOJOB OIMPENEIIAETC:

a) MepeceyeHneM XapaKTepUCTUKU HAcoca ¢ KpUBOW MOTPEOHOT0 HAIopa:

0) croxkeHrneM abCIMCC XapaKTePUCTUK KakKI0Io TPyOOoIpoBo/Ia:

B) YMHOKE€HHUEM OPJIMHAT XapaKTEPUCTUK KaXKIOTr0 TPyOOIpoBO1a Ha 001U
pacxol KUAKOCTH:

I') CJIO’KEHHEM OPJAMHAT XapaKTEPUCTUK KaXKI0TO TPyOOIpoBOA.
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6. KpuBas notpedHOro Harmopa oTpaxaet
a) 3aBUCUMOCTB TTOTEPb SHEPTHUH OT JABJICHHS B TPYOOIIPOBOJIE;
0) 3aBUCUMOCTh COTIPOTUBIICHUS TPYOOTIPOBOA OT €ro MPOITYCKHON CITOCOOHO-
CTH;
B) 3aBUCHMOCTbH IOTPEOHOTO HAIOpa OT Pacxoja;
') 3aBUCUMOCTb PEXKHMa JIBUKEHHUS OT Pacxo/ia.

7. Meron pacyeta TpyOOIpPOBOJIOB C HACOCHOM TMOAauel 3aKII0YaeTCs

a) B HAXO0XKJICHUH MaKCUMaJIbHO BO3MOKHOM BBICOTHI MTOAbEMA KUJKOCTU MTyTEM
MOCTPOEHUS XapaKTEPUCTUKHU TPYOOIIPOBO/IA;

0) B coCTaBJICHUU ypaBHEHUS bepHYIIN 11 HAaYaIbHOW U KOHEYHOU TOYEK
TpyOOTIIPOBO/IA;

B) B COBMECTHOM MOCTPOEHUHU Ha OJHOM I'papuke KPUBBIX NOTPEOHOT0 HAopa
U XapaKTEePUCTUKHU HACOCa C MOCIEAYIONIUM HaX0XKACHUEM TOYKH UX MEePECECUCHHUS;

') B ONPEICIICHUH COMPOTUBIICHUSI TPYOOIIPOBOIa MYTEM 3aMEHBI MECTHBIX CO-
MPOTUBJICHUN SKBUBAJICHTHBIMU JJTMHAMU.

8. Touka mepeceyeHus1 KpUBOU MOTPEOHOTO HATIOpPA C XapaKTEPUCTUKOW Hacoca
Ha3bIBACTCS

a) TOYKOM ONTUMAIILHON padOThI;

0) paboueit TOUKOM;

B) TOUKOM IMOJauH;

') TOYKOM Hamopa.

9. XapakTepucTHKa MOCIeI0BaTEIbHOIO COEIUHEHHS HECKOJIBKUX TPyOOIpOBO-
JIOB OTPEIEIsIeTCS

a) MepeceueHrueM XapakTEPUCTUKN HAcoca ¢ KPUBOM MOTPEeOHOr0 HAIopa;

0) cioxeHrneM abCIMCC XapaKTEPUCTUK KaKI0ro TPyOOIpoBOa;

B) YMHOKE€HHUEM OPJIMHAT XapaKTEPUCTUK KaXKJOro TpyOOIpoBo1a Ha 00U
pacxom KUAKOCTH;

T) CIIOKEHHEM OpJIMHAT XapaKTEPUCTUK KaKIOTO TpyOOmpoBoIa.

3. IlIpumepnsie 6onpocwl K OuUcKyccuu no OUCUUNTIUHE

Tema 1.1. Ilousitue 0 Hacoce. Kinaccugukanus Hacoco. OdJiacTtb npume-
HEHMSI.

1. Kakum TpebGoBaHUSIM AOHKHBI YIOBICTBOPSITH HACOCHI?

2. HazoBuUTE OCHOBHBIC BH/Ibl HACOCOB JUHAMHYECKOTO THUMa?

3. HazoBuTte 0CHOBHBIC BHABI HACOCOB OOBEMHOTO THIIA?

4. TTo xakoi 3aBUCUMOCTH PACCUUTHIBACTCSI MOIIIHOCTH JIOMTACTHOT'O Hacoca ?

5. Kak onpenensercs KII/] nacoca?

6. Ha xakue aBe COCTaBIISIONINE pa3/ieisieTcs MOJHbIA HAlop, pa3BUBAEMBIH JI0-
MacTHBIM HACOCOM ?

7. Tlepeunciute OCHOBHBIE TTapaMeTPhl JIONTACTHOW MAIIUHBI, KOTOPHIE BJIMSIOT
Ha BEJIMYUHY MTOJa4H ?
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8. Kakytro Benmuuny o0b14yHO umeeT oobeMHbI KI1J] monactHoro Hacoca?

127. IloueMy OcCeBbIE JTONACTHBIE HACOCHI ITYCKAIOTCSI B OCHOBHOM Ha OTKPBITYIO
3aIBUKKY ?

9. OT 4ero 3aBUCUT BaKyyMETPUYECKAsl BRICOTA BCAChIBaHUA B Hacoce ?

10. 3auem He0OX0UM OOpATHBIN KJlamaH Ha HAIIOPHBIX JIMHHUSAX HACOCOX YCTa-
HOBOK

Tema 2.1. IlpuHuun padoTbl HEHTPOOEKHBIX HACOCOB.

1. [TepeuncnruTe OCHOBHBIE OCOOCHHOCTH JIOMTACTHBIX HACOCOB.

2. IlpuBeauTe MpuMepbl MapKUPOBKH JIOMMACTHBIX HACOCOB (pacmudpyiTe ee).
3. IlpuBeguTe mpuMepbl MapKUPOBKH OCEBBIX HACOCOB (pacmudpyirte ee).
4. I'me ycTaHaBJIMBAIOTCS CaJIbHUKHU U JJISI YeTO OHHM HY)KHBI ?

5. UeM oTIIMYArOTCS OCEBBIE U LIECHTPOOESIKHBIE JIOMACTHBIC HACOCHI?

6. [lepeunciiTe OCHOBHBIE JIETAJIM JIOMACTHOTO HACOCA.

7. Kakast petaip JIOMacTHOTO Hacoca MO3BOJISET MPeoO0pa3oBaTh KHHETUYECKYIO

DHEPTHUIO MMOTOKA B MMOTCHITHATBHYIO ?
8. OnummTe cnocod AeHCTBUS IIEHTPOOESKHOTO JIOMACTHOTO HAcoca.
9. Onumure croco0 aefCcTBUA OCEBOI0 JOIIACTHIO HACOCA.

Tema 3.1. OcHoBHOe ypaBHeHHe Hacoca. Teopernueckuii Hamop

1. OyHKIIMEH KaKUX TapaMeTpoB SBIAETCS KOIPPUIIUEHT OBICTPOXOTHOCTH ?

2. Kakast cKopoCTh XapakTepHu3yeT BpallaTeIbHOE JBUKEHHE YaCTULIbI CPEIbI B
pabouem kosece?

3. Kakast ckopocTh XapakTepu3yeT MOCTYyNaTeIbHOe ABMKEHUE YaCTULbI CPEJIb
B pabouem kosece ?

4. N300pa3ute MHOTOYTOJILHUK CKOPOCTEN Ha BBIXOJIE paboyero Koseca.

5. Jlyist uero HeoOXOAMMO 3HATh YTOJI B2

6. Kak HailTu TeOpEeTHUUECKYIO M0jauy JIONACTHOW MAIIUHBI ?

7. llepeunciuTe OCHOBHBIE THUPABIMYECKUE MOTEPH, KOTOPHIE BO3HUKAIOT B
JIOACTHOM Hacoce.

8. Kak nmpenoTBpaTuTh NOSABICHUE KABUTALIMU B HACOCAX ?

9. Kakue mepbl NPUMEHSAIOTCS JUIsl IPEIOTBpAIleHUs] KaBUTAllMM B HAacOCax Ha
HACOCHBIX CTaHIUAX ?

Tema 4.1. XapakrepucTuku HacocoB. CoBmecTHasi padora Hacoca ¢ TpyO0o-
npoBojaoM. PaGouue Touku

1. Kakas kpuBasi XapaKTepUCTHKHU JIOMACTHOTO HAacoca SBIISETCS HanOoJiee Baxk-
HOM ?

2. Kakoit Bug umeet ¢pynkius gsonactHoro Hacoca H = (Q) ?

3. Kakoii Bug umeet ¢pyHkus sonactHbiM HacocoMm N = £ (Q) ?

0
4. Kak u3MeHUTCS TeOPETUUECKUH HaIop ¢ yBenuueHueMm Q npu 3 ,> 90 ?

0
5. Kak u3MeHUTCsl TeOpeTHYECKHi Hamop ¢ yBenuuenuem Q mpu 3 , < 90 ?

6. J1;1st yero He0OXOAMMO 3HATh XaPAKTEPUCTUKY JOMACTHON MAIIUHBI ?
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7. Kak mo xapakTepUCTUKE HANTH MOIIHOCTh Ha PEKUME XOJIOCTOTO X044 ?

8. Kak Ha3biBaercs pexum, npu kotopoM KIIJ[ makcumanen ?

9. Kakue ycioBus nogoOus BBITOIHSOTCA JUIsl TOJOOHBIX JIONACTHBIX HAacoce ?

10. IIpuBeaute GopMyIbl mepedera XapaKTepUCTUKH JIOMIACTHOTO Hacoca MpH
W3MEHEHHUH Yrciia 000pOTOB.

11. Jlnsa kakux menel MpuMEHSIOT IMapauieIbHy0 paboTy HacOCOB U ?

12. TlocTpoliTe CyMMapHYIO XapaKTEPUCTUKY ABYX OJHOTUIHBIX IapajuIesIbHO
paboTaroMIMX JOMACTHBIX HACOCOB ?

13. Kak omnpeaenutb MOIIHOCTb, MOTPEOIISIEMYI0 NapaJlieIbHO paboTalomUMU
JIONACTHBIX HACOCOB ?

14. Kak ornpeaenuts rnojady ABYX NapajuieaIbHO pabOTAIOIINUX JIOMACTHBIX 7

15. [lokaxute pabouyto TOUKY Ha rpaduke XapakTEepUCTHK JIONACTHOTO Hacoca
U CETH.

16. C xakoH LIEIIBIO JIOMTACTHBIE HACOCHI MOAKITIOUAIOTCS IIOCIEI0BATEILHO ?

17. B xakux ciry4asix IpUMEHSETCS PETYIUPOBAHNE JIONACTHBIX HACOCOB?

18. Kakue He0CTaTKH U JOCTOMHCTBA UMEET JIPOCCETBHOE PETYIUPOBAHUE ?

4 Ilpumepnoie 3a0auu no oucuyuniune «Hacocnvle ycmanoeku cucmem 6000-
CHA0CeHUA U 60000MEE0EHUA)

Pa3znes 2. [lapameTpbl HACOCOB.

3aoaua:

Bona 3a0upaeTcst HacOCOM M3 BOJJOMCTOYHUKA U MTOAAETCS MO CTATBHBIM TPY-
OOIpOBOIaM B BOJOTIPUEMHHK COTIIACHO MPUBEICHHON HUKE CXEMBI.

TpeOyeTcs onpenenuTh HEOOXOIUMBIH JIJIsl TO/1a4X BOBI HAIIOP HAacoca

HUcxonnble nanHbIC:

- mogasaemslii pacxoa Q = 0,9v%/c

- TeoJie3nUecKas BeIcoTa rmoabeMa H, = 52m;

- IWaMEeTp U JIJTMHA BcackiBaroliero tpyoonposoaa D1 = Iw, L1 =35m;

- IUaMETP U IJIMHA HaropHoro TpyoonpoBoaa Dy = 0,9m, Ly =400m;

- MECTHBIE TIOTEPHY HAIOpa MPUHATH COOTBETCTBEHHO BO BCACHIBAIOIIEM H
HAIIOPHOM TPYOOIpoBoe paBHBIMU NSy = 0,27m, W7, = 0,3 1m;

- IOTEPH HaIopa 0 JJIMHE paccuuTarh o Gopmyne AQL

- YICNIbHOE COMPOTUBIIEHUE TPYOOTPOBOIa A BCACHIBAIOIIETO U HATIOPHOTO
MPUHATH COOTBETCTBEeHHO paBHbIMU A*¢ = 0,017, 4™ = 0,03;

0,25 d.

D

| E—
£

L.

[
H.Y

2

OtBer H = 53,6 1m.

="
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Paznen 4. XapakTepuCTHKH JIONMACTHBIX HACOCOB M TPYOOIIPOBOAA

3aoaua 1

1. Bona momaeTcst Mo cUCTeMe CTATBHBIX TPYOOITPOBOIOB TUAMETPOM =
500mm, nimaoi = 900M Ha BeicoTy 26Mm. TpeOyeTcss HOCTPOUTh XapaKTEPUCTUKY
Tpybomposoaa H,,, =f(Q). Ilotepn Hanopa no mmuHe TPpyOOIPOBOIA PACCUUTATH IO
dopmyne AQL, yaensHoe cOnpoTUBIIEHHE TPYyOOIIPOBOAa A IPUHATE paBHBIMK A =
0,0578¢*/m®. MecTnble motepu Hanopa Ny B TpyGonpoBo e MpUHATH paBHbIMU 10%
OT MOTEPb 1O AJUHE,;

Xapakrepuctuka TpyOonpoBoaa

Q, m*/c | 0 | 005010 | 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

P>

3aoaua 2

2. Bona 3abupaetcs nieHTpoOexHsiM HacocoM mapku /[ —1000 - 40 (14H/c), n
= 980 06/mun N3 BOJOUCTOUYHHUKA U TIOAAETCS MO CTAJIbHBIM TPyOOIPOBOJIaM B BOJIO-
MIPUEMHUK XapaKTepHUCTHKa Hacoca MPUBEACHA HIDKE.

TpeOyeTcs onpenenuTh pexxuM paboThl HACOCA U COOTBETCTBYIOIIYIO €My T10-
navy, Hanop, MomtHocTh U KII/I.

HUcxonupie faHHBIC:

- reoZie3nuecKas BoIcoTa nogbema 1, = 26m;

- TuaMeTp u anuHa Tpyoonposoaa D1 = 0,5m, L =900m;

- - IOTEPH HAIOPA I10 JUIMHE PaccYuTaTh 110 popmyne AQZL

- yIeNIbHOE COMPOTUBJICHUE TPyOONIpoBO1a A TPUHATH PABHBIMU A =
0,0578¢%/m®;

- MECTHBIE MOTepH Haropa N, B TpyOonpoBoae npuHATh paBHbIMU 10% oT
MOTEPb M0 JTNHE;
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Xapaxmepucmuxa nacoca /] —1000 - 40 (14H/Ic), n = 980 06/mun
OtBert: Q, = 380n/c, H, = 43m

Pa3znen 5. Teopusi moao0us JIONACTHBIX HACOCOB
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Xapaxkmepucmuxa nacoca /] —1000 - 40 (14H/Ic), n = 980 06/mun

Onpenenuts HEOOXOAMMYIO YACTOTY BpallieHus Ny Bana Hacoca /[ —1000 - 40
(14H][c), n = 980 06/mun, XxapaKTepuCTHUKa KOTOPOTO MPUBEIEHA HA PUCYHKE C TEM,
4TOOBI IPU HOBOW YacTOTE HACOC YAOBJIETBOPA padOUUM 3HAYEHUSIM Haropa Hy.,s =
33 m v nopaue Q,us = 350 a/c..

Ortser: Ny =941 06/mun

5. Hepeueub RPUMEDPHBIX 60NPOCOEB, 6BIHOCUMDBIX HA RPOMENHCYMOUHO20 am -
mecmauuiro 3auem

1. Tlonstusi: "Hacoc", "HacocHsli arperat”, "HacocHas ycTaHoBka', "Hacoc-
Has cTaHnug'".

2. Knaccudukanus HacoCoB U BOAONOABEMHBIX MAIIMH 10 Pa3IMYHBIM MTPH-
3HaKaM, MapkupoBka. O0JacTu MPUMEHEHUS HACOCOB PA3IMYHBIX TUIIOB.

3. OCHOBHbIE YHEPreTUUYECKUE TapaMeTPhl HAacOca: 1Mojjava, Harop, Moye3Has
U oTpebiisieMasi MOIHOCTH, KO3 (ULHUEHT MOJIE3HOTO ICUCTBUS.

4. Cxembl HACOCHBIX YCTAHOBOK. [ 'eo/ie3ndeckas BbICOTA MOAbEMA, TE€OMET-
pUYECKHE BBICOTHI BCACHIBAHUS U HarHeTaHus. [[puOopsI 115 u3MepeHust AaBJieHUS.

5. CxeMa HacOCHOM YCTaHOBKH C MOJIOKUTEILHON BBICOTOM BCACHIBAHUS.
Omnpenenenre Hamopa Hacoca 1Mo MOKa3aHUSM U3MEPHUTENbHBIX TPUOOPOB.

6. CxemMa HacCOCHOM YCTaHOBKH C OTPHULIATEbHON BBICOTON BCACHIBAHHUS.
OnpeneneHne Hanopa Hacoca Mo MOKA3aHUSIM U3MEPHUTENIBHBIX PUOOPOB.

7. Cxema HacOCHOU ycTaHOBKU cu(oHHOrO THna. OnpenesaeHne Harmopa Haco-
ca 1o MOKa3aHUsIM U3MEPUTETbHBIX MPUOOPOB.
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8. LlenTpoOeKHbIE KOHCOJbHBIE HACOCHI: 00JACTh MPUMEHEHHS, KOHCTPYK-
1151, JOCTOMHCTBA U HEJOCTATKH, MAPKUPOBKA.

9. llenTpoOEKHBIE HACOCHI C IBYCTOPOHHUM BXOJIOM B pabouee Koyeco: 00-
JaCTh IPUMEHEHUS, KOHCTPYKIIMS, IOCTOMHCTBA U HEIOCTATKH, MapKUPOBKA.

10. IlenTpoOeKHBIE MHOTOCTYIIEHYATHIC CEKITMOHHBIC HACOCHI: 00JIaCTh TIPH-
MEHEHUS, KOHCTPYKIMS, JOCTOMHCTBA U HEAOCTATKH, MAPKUPOBKA.

11. LlenTpoOexHbIE MHOTOCTYIIEHYAThIE HACOCHI C OCEBBIM Pa3beMOM KOPITY-
ca: 00JacTh NPUMEHEHUS, KOHCTPYKIIMS, IOCTOMHCTBA U HEIOCTATKU, MapKUPOBKA.

12. IlenTpobOexHbIe (peKaIbHBIE HACOCHI: Ha3HadeHHEe, 00JIaCTh NMPUMEHEHUS,
KOHCTPYKIIMSI, JOCTOMHCTBA U HETOCTATKH.

13. LlenTpoOexHbIe BEPTUKAIBbHBIE HACOCHL: 00JACTh MPUMEHEHHMSI, KOHCTPYK-
111, JOCTOMHCTBA U HEJOCTATKH, MApKUPOBKA.

14. OceBble HACOCHI C )KECTKO3AKPEIIJIEHHBIMHU U [IOBOPOTHBIMU JIOIIACTSMH:
00JaCTh NPUMEHEHUS], KOHCTPYKIIHSI, TOCTOUHCTBA M HEIOCTATKHU.

15. JlnaronanbHbIe HACOCHI: 00JIACTh MPUMEHEHHUSI, KOHCTPYKLHUS, JOCTOUH-
CTBa U HEJOCTAaTKH, MAPKUPOBKA.

16. CxkBa)XMHHBIE HACOCHI C TPAHCMUCCHOHHBIM BaJIOM U C MOTPYKHBIM DJIEK-
TpOJIBUraTeaeM: 00JacTh IPUMEHEHUS, KOHCTPYKIIMS, TOCTOMHCTBA U HEJAOCTATKH,
MapKHUpOBKA.

1'7. BonoKoJIbLIEBBIE BAKYYMHBIE HACOCHI: HA3HAYEHHUE, KOHCTPYKLMSA, IPUH-
LU ICUCTBUSL.

18. BuxpeBble Hacochl: 007acTh IPUMEHEHUSI, KOHCTPYKLIUS, TPUHLIMII AeH-
CTBUS.

19. CtpyiiHble HACOCHI: 00JIACTh MPUMEHEHHUSI, KOHCTPYKIUS, JTOCTOMHCTBA U
HEJOCTATKH, IPUHLINII JEHCTBHS.

20. OceBast Harpy3Ka: MPUYUHBI BOSHUKHOBEHHUS, CIOCOOBI ypaBHOBEIIMBA-
HUSL OCEBBIX YCWJIUN y Pa3IMYHbIX TUIIOB HACOCOB.

21. IlpuHuun AecTBUS HEHTPOOEKHBIX HACOCOB. TeueHue )KUAKOCTH B KaHa-
Jax pabodero kKoJjieca npu 0ECKOHEYHOM M KOHEYHOM YHCJIE JIOMACTEH.

22. Iliansl CKOPOCTEN IBUKEHUS KUIAKOCTH MPHU BXOJE HA JIONACTH U IIPHU BbI-
X0J1e U3 pabouero Kojeca Npu OECKOHEYHOM M KOHEUHOM YHCIIE JIOTTACTEH.

23. OcHOBHOE ypaBHEHHE LIECHTPOOEIKHOTO Hacoca (ypaBHeHue Ditniepa). Bbi-
BOJ (hopMyJibl TeopeTnyeckoro Harmopa HT pabouero kojieca ¢ OECKOHEUHO OOJIb-
IIMM YKCJIOM JIOMACTEH.

24. Teopetnueckuit Harop HT meHTpoOEKHOTro Hacoca ¢ KOHEYHBIM YHCIIOM
JIOTIACTEN.

25. BausiHue yriia yCTaHOBKH JIONIAacTel Ha Hamop 11/0 Koseca.

26. [Totepu B pabounx opraax u Ko3(HPHUITUEHTHI MMOJIE3HOTO JACUCTBUS TICH-
TPOOEIKHOTO HAacoca: 00bEMHBIHN, THIPABINYSCKU, MEXaHUUCCKUN, TTOTHBIM.

27. Kpatkas Teopusi oceBOro Hacoca. TedeHue KkUJIKOCTU B paboueM KoJjiece U
BBITIPABIIAIOLIEM ammapare. TeopeTUYeCKUil U AEMCTBUTENbHBIN HATIOPBI OCEBOI0
Hacoca.

28. Teopus noaoOus JOMACTHBIX HACOCOB: TEOMETPUUYECKOE, KHHEMATHUUECKOE
U JUHAMHUYECKOE M01001€e; OCHOBHBIE KPUTEPUHU MOA00HS JIOMACTHBIX HACOCOB.
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29. KoadduimeHT OBICTPOXOIHOCTH JIONACTHBIX HACOCOB NS : MOHSTHE, BbI-
BoA opmyibl. Knaccudukarus J0macTHRIX HACOCOB B 3aBUCUMOCTH OT KO3 uim-
eHTa OBICTPOXOTHOCTH.

30. KaBuTanus B JIOMMACTHBIX HACOCAX: MOHSTHE, NPUYMHBI BO3HUKHOBEHUS,
BO3JICHICTBHE HA JeTann U paboTy Hacoca. KaBurtarmonnas 3po3us. Mepbl O0pbOBI ¢
MOCJIEACTBUSIMHU KaBUTAILIMK B JIONMACTHBIX Hacocax. KaBUTallMOHHBIN 3amac.

31. KaBuTalmOHHBIE UCIBITAHUS JIOIACTHBIX HACOCOB: LIENIb HCITBITAHUM,
CXeMa yCTaHOBKH, U3MEPUTEIIbHAS allllapaTrypa, METOJANKA MPOBEICHUS HCIBITAaHUN.
Kputnueckre u 10myCTUMbIE KABUTALIMOHHBIE 3aI1aCHI.

32. XapakTepUCTUKHU JOMACTHBIX HACOCOB: BUJIbI 1 OCOOCHHOCTU XapaKTEpH-
CTHK LIEHTPOOEKHBIX U OCEBBIX HACOCOB. 3aBUCUMOCTh XapaKTEPUCTHUK HACOCOB OT
obIcTpoxoHOCTU. Pabouas 061acTh Ha XapaKTepUCTUKE Hacoca. Y CJIOBHS ITycKa JIo-
MaCTHBIX HACOCOB.

33. CoBMecTHas paboTa Hacoca ¢ TpyOOnpoBooM. XapaKTepucTrka Tpy0o-
npoojga Htp - Q. Pabouas Touka.

34. [TapannensHas padoTa JIONACTHBIX HACOCOB C OJIMHAKOBBIMHU HAITIOPHBIMH
XapaKTepUCTUKAMU: CXeMa COEAMHEHUS, YCIOBUS MPUMEHEHUS, MOCTPOCHUE CyM-
MapHOW HAMOpHOU xapakTepucTuku. Onpeaenenue ooen paboyeit TOUku 1 pado-
YUX TOYEK KaXKJIOro Hacoca.

35. IapannenbHas paboTa JJONACTHBIX HACOCOB C PA3JIMYHBIMA HAMIOPHBIMU
XapaKTepUCTUKAMH: CXEMa COEAMHEHHUSI, YCIOBUS MPUMEHEHHUS, MTOCTPOEHUE CyM-
MapHOU HaMOpHOU xapakTepucTuku. Onpenenenue odiei padoyelt Touku u padbo-
YUX TOYEK Ka)KJI0TO Hacoca.

36. [locnenoBaTenpHast pabOTa JIONACTHBIX HACOCOB: CXEMa COCAMHEHMUS,
YCJIOBUSI IPUMEHEHUS, TIOCTPOEHUE CYMMApPHOM HAIIOPHOM XapaKTEPUCTUKHU.

37. IlapaMeTpu4EeCKUE UCTIBITAHUS JIOMTACTHBIX HACOCOB: 11€JIb UCIIBITAHUI,
CXeMa yCTaHOBKH, U3MEPUTEJIbHAS allliapaTypa, METOANKA MPOBEICHUSI HCIBITAaHUS.

38. CriocoOsI peryaupoBaHus padOThl JOMACTHBIX HAacOCOB. [IpenmyiecTBa u
HEJIOCTATKH Pa3IUYHBIX CIIOCOOOB PETYIUPOBAHUSI.

6.2. Onucanue noka3arejeil 1 KpUTEPUEB KOHTPOJIS yCII€BAEMOCTH,
ONMUCAHNE KAJ OlleHNBAHUSA

JIJist OlleHKW 3HAHWW, YMEHHM, HAaBBIKOB M (POPMUPOBAHUS KOMIIETEHIIUU TIO
JTUCHUTUTMHE MOYXET MPHUMEHAThCS OalIbHO-PeHTHHIOBas/TpaJUIIMOHHAS CHCTEMA
KOHTPOJISI ¥ OLICHKH YCIIEBAEMOCTHU CTYIEHTOB.

B ocHoBy 6ammbHO-petiTunroBoit cuctembl (BPC) monokeHbl mMpUHIHIGI, B CO-
OTBETCTBHH C KOTOPHIMU (DOPMUPOBAHKUE PEUTHUHTA CTYJEHTA OCYILECTBIISETCA B XO-
JIe TeKYILEero, MPOMEKYTOYHOTO KOHTPOJIS M TPOMEXKYTOYHOM aTTECTalluK 3HAHUM.

Tabmuma 7
IIxana Ix3amen/
. 3aver
OlleHUBAHUS 3auer ¢ OLEHKOM

85-100 OTIH4YHO

70-84 Xoporo 3a4er

60-69 Y 10BAETBOPUTETHEHO

0-59 HeynosnerBopurenbHO HE3a4YeT
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[Ipu vcnonb30BaHUM TPAJAULIMOHHON CUCTEMBI KOHTPOJISI U OLIEHKH YCIIEBAEMO-
CTH CTYJEHTOB MCHOJb3YIOTCS CIEAYIOLIUE KPUTEPUU BBICTABICHUS «3aYTEHO» WU
«HE 3a4TECHO».
Kpurtepun oneHnBaHus pe3yjbTaToB 00y4eHUS

Tabmuma 8
Yposens ycneBa-
Kpurepuu oneHnBanus
eMOCTH
3aciTy’)KMBaeT CTY/ICHT, OCBOMBIINI 3HAHHMSI, yMEHUS, KOMIIETCHIIUHN U
TeOpeTHYeCKU MaTepuai 0e3 MpoOeIoB Ha BBICOKOM Ka4eCTBEHHOM
JlocTaToYHbII YPOBHE; MPAKTUYECKHE HABBIKA MPOPECCUOHATHLHOTO IIPUMEHEHU I
(3a4uTeHo) OCBOEHHBIX 3HaHUN COPMUPOBAHBI.
KomnereHnmuu, 3akperi€HHbIC 32 TUCIUIUTHHON, C(hOPMHPOBAHBI HA
YpOBHE — BbICOKHIi / Xopoumii (CpeaHuii) / 10CTATOUHBIIA.
.. | 3aciyxuBaeT CTyJCHT, HE OCBOUBIIIHIA 3HAHUS, YMEHUS, KOMIETCHIIUHN U
MuHuMaIbHbBIN .
(e 3auTeHO) TEOPETUYCCKHUI MaTepHall, IPAKTHYECKUE HABBIKK HE CPOPMUPOBAHHBI.
KomnereHnuu, 3akperi€HHbIC 3 JUCIUIUIMHOW, He C()OPMHPOBAHBI.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAILIMOHHOE 00eciedeHne JUCIMILTHHBI
7.1 OcHoBHas JUTEpaTypa

1. Amn, Mynzep Cyneiiman. Hacocsl 1 HaCOCHBIE YCTAaHOBKU: YY€OHUK AJIs CTY-
JICHTOB BBICIINX YYEOHBIX 3aBEJCHUM, O0yUarONIUXCs M0 HAMPaBJICHUIO MOATOTOBKU
20.03.02 "TIpupogoo0ycTpoCTBO U BojonoIb30BaHue". Pekomenioano YMO / M.
C. Amm, 1. C. bermnsipos, B. ®. Uebaesckuii; Poccuiickuii rocy1apcTBEHHBIN arpap-
Hell yHUBepcuTeT - MCXA nmenu K. A. TumupsizeBa (MockBa). — DJIEKTPOH. TEK-
ctoBble aH. — MockBa: PITAY-MCXA um. K. A. Tumupszera, 2015. — 330 c.:
puc., taou., iB.ui. — (150 ner PTAY-MCXA). — Komnekius: YueOHast u yueOHO-
METOAUYECKas JUTEpaTypa. — Pexum J0CTyIa :
http://elib.timacad.ru/dl/local/357.pdf.

2. Jleontses, B. K. Hacocsl 1 HacCOCHBIE yCTAHOBKHU: PacyeT HACOCHOM
YCTaHOBKH : yueOHoe nmocooue st By30B / B. K. JleontseB, M. A. bapameBa. — 2-¢
n3a. — Mocksa : M3marensctBo FOpaiit, 2022. — 142 ¢. — (Bricmiee oOpa3oBanue).
— ISBN 978-5-534-13028-7. — TekcT : anexTpoHHblii // OOpa3zoBaTeabHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/496511 (nata obpaienus:
14.09.2022).

3. Kypoukun, E. 0. HnxeHnepHsie cuctemMbl BOJAOCHAOXKEHUS, BOIOOTBEIC-
HUs, TEIUIora3ocHaOkenus : yueoHoe mocobue s By30B / E. FO. Kypoukun, E. TI.
JlammkuBckuit. — Mocksa : U3aatensctBo FOpaiit, 2022. — 151 ¢. — (Bsiciee 00-
pazoBanue). — ISBN 978-5-534-14904-3. — TekcT : snekTpoHHbIl // OGpa3oBa-
TenbHas miaTdopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/496957
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7.2 lonoJiHUTEILHAS JIUTEPATYPAa

1. Moprynos, K. I1. Hacocsl u HacOCHBIE CTaHITMH : Y4eOHOE TTOcOOMe IJI BY-
30B / K. I1. MopryHos. — 5-e u3n., crep. — Cankt-IletepOypr : Jlanp, 2022. — 308
c. — ISBN 978-5-507-44973-6. — TexcT : snexkTpoHHbIi // JlaHb : 31€KTPOHHO-
ounbmmorteunas cucrema. — URL: https://e.lanbook.com/book/254657

2. lllyukas, E. E. Hacocel. HacocHbIe 1 BO3MyX0IyBHBIE CTAHITUH : y9€OHOE TI0-
cooue / E. E. lllynkas, E. I'. llypukosa, A. b. PomnonoBa. — PocrtoB-Ha-Jlony :
Hounckoit I'TY, 2021. — 140 c¢. — ISBN 978-5-7890-1967-2. — TekcT : 3JIeKTpOH-
Heii  //  Jlamb :  o2JIekTpoHHO-OuOnmmoTewyHas  cuctema. —  URL:
https://e.lanbook.com/book/237911

3. Kopuesckas, FO. B. Hacocel n HacoCHBbIC CTaHIMH : JIa0. MPAKTUKYM : y4eo-
Hoe nocodbue / FO. B. Kopuesckas. — Owmck : Omckuii ['AY, 2017. — 115 ¢. —
ISBN 978-5-89764-612-8. — TekcTt : »nexkTpoHHBIA // JlaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/113362

7.3 HopmaTHBHBIE IPABOBbIE AKTHI

1- CIT 31.13330.2012 BogocHabxenue. HapyxHble cC€TH U COOPYKEHHUS.

2- CII 58.13330.2012 IN'mapoTexHuueckue coopyxeHusi. OCHOBHBIC MOJI0KEHUS

3- CII 66.13330.2011 ITpoekTupoBaHKE U CTPOUTEITHLCTBO HAMIOPHBIX CETEH BO-
JIOCHA0>KEHUS U BOJIOOTBEICHUSI.

7.4 Metoanyeckue yKa3aHusl, peKOMEHIalMU U Apyrue MaTepuajbl K
3aHATUAM

1. Amu M.C., berasipoB [I.C., Tlomepannes O.H. Cymxko B.B.: Metonuueckue
yKa3aHHs O BBITIOJIHEHUIO JIabopaTtopHbIX pador (Meronndeckue ykazanus) / M.C.
Amu, JI. C. bernsapos.; M: U3a-so ®I'BHY «Pocurdopmarporex», 2017. 86 ¢

2. ITpu poBeneHnn 1a00paTOPHBIX pabOT HEOOXOAMMO CTPOro COOIOATh Mpa-
BUJIA TEXHUKHU O€30MMaCHOCTU MpHU padoTe B 1aOOpaTOPUU HACOCOB U HACOCHBIX CTaH-
U, yKa3aHUsl perogaBaTeneit kadeapbl

8. [lepeyeHnb pecypcoB HH(POPMALNMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH
«/HTEpHEeT», HeOOXOAUMBIX IJISI 0CBOEHMS JUCHUILIUHBI (MOYJIs1)

1. DnexTponnsiit kaTajgor Hayuno-Texuaudeckoi bubnuorexku Kadenpsl c/x Bomo-
cHaOxenust v BogootBeneHust PCAY-MCXA (http://isvov.ru) (OTKpBITBIM TOCTYII)

9. [lepeyeHb NpOrpaMMHOro odecrneyeHuss 1 UHPOPMANMOHHBIX CIPABOYHBIX
CUCTEM

1. www.consultant.ru Cnpasounas npasosas cucmema «Koncynomanm Ilocy.

Tabnuma 9
IlepeyeHb NpPOrpaMMHOro odecrneyeHust
Ne HaHMeHOBaHHev HaumeHoBanue Tun Ton
pazaeia yueOHoOM ABTOp
n/n MPOrpamMMbl NMporpamMmbI pa3padoTKu
AUCHUILINHBI
1 [ITapameTpsl HACOCOB, ABTOKAI I'paduueckas | Autodesk 2011
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https://e.lanbook.com/book/254657
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

JlomacTHBIE HACOCHI
XapakTepHUCTUKH JI0-
MIACTHBIX HACOCOB U TPY-
OompoBoaa

Teopus nogo6ust 110-
[TACTHBIX HaCOCOB
KaBuraiius B JI0IaCTHBIX
Hacocax

Teopust nogo6ust j10-
IACTHBIX HACOCOB

KaBuTanus B JIOITaCTHEIX PacquHaH’
2 H Microsoft Office | pabora c Ta6- | Microsoft 2010
Hacocax
JMnamMun
Hpyrue Tunel HACOCOB U
BOOOIIOABEMHUKOB

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOIi 1A
OCYILIeCTBJICHHA 00pa30BaTEJIbLHOIO NpoLecca M0 JUCUHILINHE (MO1YJII0)

Tabmura 10

CBenenus 00 00ecrie4eHHOCTH CNENUATM3NPOBAHHBIMY ayAUTOPHUSIMH,
Ka0OMHeTaMM, JA00pPaTOPUAMH

HaumenoBaHue cienuajJbHBIX IOMele-

HUI U IOMeLeHU | I CAMOCTOSTE/Ib-

HOM padoTshI (Ne yueOHOro Kopmyca, Ne
AyJAUTOPHH)

OcHanleHHOCTH crenualbHbIX OMeLeHUH U 10~
MeEIleHUH JJIs1 CAMOCTOATEJIbHOM PadoThI

1

2

29/130

1. JIaGopaTtopuslii crena «HacocHas ycranoBka 1»
2 mrr. (MuB.Ne 410124000602775)

2. JIabopaTopHbiii ctena «HacocHast ycraHoBKa 2»
2 wt. (UuB.Ne 410134000000156)
3.Jl1abopaTopHslii crena «HacocHas ycraHoBKa 3»
1 . (MaB.Ne 410134000000157)

4. JlabdopaTtopHblii cteny «HacocHast yctaHoBKa 4»
1 wr. (MaB.Ne  410134000000697)

5. Mapter 12 mrt.

6. locka meJioBas 1 1mr.

7. Maxkert — 3 mr. ( uaB. NeNe 410138000000226,
410138000000227, 410138000000228)

8. Komnbiorepsl - 7 it (MHB. NoNe
210134000000298,

210134000000299, 210134000000300,
210134000000301, 210134000000302,
210134000000303, 210134000000304 )

29/244

1. IMapTer - 20 mmr.
2. locka mesoBasi - 1 mirT.
3. Nudopmanuonnbie cTeHabl - 28 mt

bubnuoreka, untanpHbBIN 3a1: Kopryc 29,
1-pIii 5TaX, YUTATBHBIN 3251

bu6mmorexa nmenu H.U. XKenesnosa,
JIuctBenununas aymres, O. 2kl1.
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Oo6mexutusa KoMHaThI U CaMOIIOATOTOB-
KU

11. MeTozmquKne PeKOMEHIAUNA CTYACHTaAM IO OCBOCHUIO TUCIHUIIINHbI

Hean MeToAMYECKHX PeKOMEHIANMH — HAy4YHTh CTyAeHTa 3(G(OEKTUBHBIM
npueMaMm paboThl, TOMOYb HNEPEUTH OT ACATEILHOCTHU, BBHINOIHAEMOW MOJI PYKOBO/I-
CTBOM IIPENOAABATENSA, K IESITEIBHOCTH, OPTAHU3YEMON CaMOCTOSITENIBHO, K 3aMEHE
KOHTPOJISI CO CTOPOHBI MPENOIaBATENS CAMOKOHTPOJIEM.

3agaun MeTOAMYECKHUX PeKOMEHIALHUIA.

Hay4yutsh cTyaeHnra:

. palMoHaIbHBIM IIpHeMaM paboThl IMpPU M3YYEHHUU Marepuajia ¥ MOAro-
TOBKE U K CJlaye IK3aMEHOB;

. 3¢ (EeKTUBHO UCTOIb30BATh KOHCYIBTALUU ITPETIOAaBaTENs;

. IPUMEHATh KPUTEPUU OLICHKH CAMOOLIEHKH MPU U3yUYE€HUU MaTepuana;

. PE3yJIbTaTUBHO padOTaTh C JIUTEPATYPOIl;

OcHoBHBIMU (hopMaMu OOYYEHUS CTYJICHTOB SIBJISIFOTCS JICKITUH, TPAKTUYECKUE
1 1a00paTOpHBIC 3aHATHS, CAMOCTOSITEIbHAS pa00Ta, U KOHCYJIbTallUH.

Oouwiue npaguna u npuemvl KOHCNEKMUPOGAHUA JIEKUUTL

1. KoHCnieKTHpOBaHUE JIEKIIUN BEAETCS B CIEIUAIBHO OTBEICHHOM ISl 3TOrO
TeTpau, KaXIbI JIUCT KOTOPOU JNOJKEH UMETh oIS (4-5 cM) JUIsl JOTIOJIHUTENbHBIX
3aIUCEN.

2. Heo6xonuMo 3amuchiBaTh TEMY U IUIAH JICKIIUH, PEKOMEHIYEMYIO JIUTepa-
Typy K TeMe. 3anucu pa3aesioB JICKUUU JOJKHBI UMETh 3arOJ0BKH, MOA3aroJIOBKU,
KpacHbIE CTPOKH.

3. Ha3BaHHbIE B JICKIIMM CCHUIKA Ha NMEPBOMCTOYHUKHU HAJ0 MOMETUTH HA IO-
51X, YTOOBI TIPU CAMOCTOSITEILHON paboTe HAWTH U BIUCATH UX.

4. B KOHCIIEKTE JOCJIOBHO 3alKCHIBAIOTCS ONPEICICHUS TOHATUM, KATETOPUM 1
3aKOHOB. OCTaJIbHOE JTOJKHO OBITh 3alIMCAaHO CBOMMH CJIOBAMU.

5. Kaxxnomy cTyIeHTy HE0OXO0UMMO BhIpa0OTaTh U UCIOJIb30BATh JIOMYCTUMBbIC
COKpalleHHs HanboJiee paclpoCTPaHEHHBIX TEPMUHOB U TTOHSTUH.

B kOHCHEKT ciemyer 3aHOCUTH BCE, YTO MPEnoAaBaTellb MUILET Ha JOCKE, a
TaKKe PEKOMEHTyeMbI€ CXEMBbI, TaOJIUIIBI, TUArPaMMBbI U T.JI.

6. [IpocnymanHyto JICKIIUIO HEOOXOAUMO HEe3aMEeIJTUTEILHO MpopadboTaTh, 4YTO
3HAYUTEIHFHO SKOHOMUT BPeMsI M CLIOCOOCTBYET JIYYIIIEMY YCBOCHHUIO MaTepHaa.

MeToanuecKkue peKoMeHAalus 1o padore ¢ JJUTEPATypoii

Ocoboe MecTo cpear BUIOB CAMOCTOSITEIbHON paboThl 3aHUMAET paboTa ¢ Jiu-
TEepaTypoOi, SBJISIIOLIASACS OCHOBHBIM METOJIOM CAMOCTOSITENIbHOTO OBJIAJICHUS 3HAHU-
avu. [lepedyeHb u o0beM JUTEpaTyphbl, HEOOXOMUMON ISl M3YUYEHUS IUCIUTUTAHBI
«Hacochl 1 HacOCHbBIE YCTAHOBKH », OINPEIEISAETCS MPOrpaMMoil Kypca U JpyTUMH
METOIMYECKUMHU PEKOMEHIAIUSAMMU.

Bcro nuteparypy MOXKHO pa3feiuTh Ha y4eOHUKHU U y4eOHbIE U METOJUYECKUE
nocoOusi, Hay4YHble MOHOTpaQUUECKUE MCTOYHUKU, HAYYHbIE MyOIMKAlUU B MEPUO-
nu4eckoi neyatu. M3 HUX MOXKHO BBIJICTUTH JUTEPATYPY OCHOBHYIO (pPEKOMEHye-
MYI0), IOMOJIHUTENbHYIO U JIUTEPATypy AJIS YIIIyOJIEHHOIO U3YUYEHUs JUCIUTUIHHBIL.
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N3yuyenne MUCHUIIMHBI ClIelyeT HAUYMHATh C y4eOHUKA, TOCKOJIbKY YUYEOHUK —
OTO KHHMIA, B KOTOPOM M3JIOKEHBI OCHOBBI HAyYHBIX 3HAHUU II0 OIPEACICHHOMY
IPEAMETY B COOTBETCTBHUHM C LEJSIMU H 33JlayaMU 00y4YEHUs1, YCTAaHOBJICHHBIMU pado-
yel nporpaMmoint 1 TpeOOBaHUSIMU JTUJAKTUKH.

ITpu pabote ¢ nuTepaTypoil peKOMEHIYETCS:

- MEJICHHO IPOYUTATh TEKCT, CTAPASICh ITOHATH CMBICI U3J105KEHHOTO;

- BBIJICJINTH KJIIOYEBBIE CIIOBA B TEKCTE;

- IOCTapaThCs MOHITh OCHOBHBIE U/IEH, MOATEKCT U OOLIUI 3aMbICEN aBTOpa.

- HE TepATh U3 BHJIa OOIIMN KOHTEKCT U HE OTPYKAThCSI YPE3MEPHO B JICTAIIH.

- POBECTU KPUTUUECKUN Paz00p TEKCTa C MOCIETYIONIUM KOHCIIEKTUPOBAHUEM.

- OTBETUTB I10CJIE POYTEHUS Ha BOIIPOCHI, IIOATOTOBICHHBIE K TEKCTY.

HeManoBaxHyr0 poJib MIparoT 3aIlMCH, CIACIaHHbIE B MPOLECCE YTCHUS MaTe-
puana. OHU SABISIIOTCS CEPBE3HBIM MOACIOPHEM B IIOJATOTOBKE K 3K3aMEHaM, T.K. [103-
BOJISIFOT BKJIKOYATh TIIYOMHHYIO MaMsTh U BOCHPOM3BOJUTH COJAEP)KAHHE paHEe IMpo-
YATAHHOW KHUTH.

CymiecTByeT Tpu OCHOBHBIX CIOCO0A 3aIUCH:

a) 3alMCh MHTEPECHBIX, BAXHBIX JUISl 3alIOMUHAHUSA WU MOCIEAYIOIIEro MUc-
M0JIb30BAHUS MOJIOKEHUIN U (PaKTOB;

0) moceoBaTeNbHAs 3alMCh MBICIIEH aBTOpa, O pa3jenam, rilaBam, naparpa-
¢am kHuru. Takas 3anuce TpeOyeT TBOPUECKOW MEepepadOTKM MPOYMTAHHOIO, YTO
CHOCOOCTBYET MPOYHOMY YCBOEHUIO COJIEPIKaHUs KHUTH;

B) KpaTKOE€ M3JI0KEHHE MPOYUTAHHOTO: COACpKAHUE CTPAHUILl YKIIAJbIBAECTCS B
HECKOJIBKO (ppa3, cojpep:kaHME IJ1aB - B HECKOJIBKO CTPAHMI] CBSI3HOTO TEKCTa. DTOT
B/ 3allMCH TpoILe, OJIMKEe K IEPBOUCTOUYHUKY, HO IIPU 3TOM TBOPUYECKAsI MBICIIb YH-
TaTells MacCCUBHEE, a T03TOMY YCBOCHHE MaTepHaa ciadee

BaxxHol cocTaBisronerd HayYHOr0 U3aHUs SIBJISIETCS CIIMCOK JINTEPATyphl, HA
KOTOPYIO CchllaeTcs aBTOp. [IpM BO3HMKHOBEHHMHM MHTEpeca K KaKol-TO oOCykiae-
MO B TEKCTE MPOOJIEME BCEIr/Ia €CTh BO3MOKHOCTh OOPATUTHCS K 3TOMY CITHCKY.

KouncyabTanum ssisitorcs 3ppextuBHbIMU popMamu 0OydeHust. OHU UCTIOJIb-
3YIOTCS JUISl OKa3aHWs MOMOIIU CTYAEHTaM IPH MOATOTOBKE K TEKYLIEH W UTOTOBOM
aTTeCTalllH, JEKIUAM, IPAKTUYECKUM U J1a0OPaTOPHBIM 3aHITHUAM, a TAKKE MHJIUBU-
JyallbHOM paOoThl MpernoAaBaTeisl CO CTYyACHTAMH, JKENAIOIMMU YIIyOJIeHHO H3Y-
YUTh MAaTEPUAIL

OcCHOBHBIEC pEKOMEHIALMH AJIsl OPTAaHU3ALUH CAMOCTOATEIbHON padoThI:

- epe] U3YYCHUEM HOBOM TEMBI MPOUJINUTE «BXOIHOW KOHTPOJbY», YTO MO3BO-
JIUT BBISIBUTH U YCTPAHUTD MPOOEIIbI B 3HAHUSIX;

- IpY O3HAKOMJICHHUHU C HOBBIM DA3/eJIOM MaTepuasa ONpeNeIUTe Ha pELICHHE,
KAKUX 3a/ad OH HalpaBJIEH B TEOPETUYECKOM M INPAKTUYECKOM IUIAHE, Ha KaKue
po(hecCHOHANBHBIX KOMIIETEHTHOCTH OOpallleH, ¢ KAKUMU pa3jeaMu IpeIblIyIIero
MaTrepualia CBs3aH;

- CUCTEMAaTUYEeCKH MpopadaThiBaliTe MaTepualn ayJJUTOPHBIX 3aHATUH (110 KOH-
CHeKTaM y4eOHOM M Hay4YHOW JIMTEpaType), BBINOJHANWTE AOMAIHUE 3aJlaHus, pac-
YeTHO-Tpaduueckue padoThl U YINPAXKHEHUsS, TOTOBHTE NOKJIAIbI ISl BHICTYIUICHUM
Ha CEMUHApax U MPAKTUYECKUX 3aHATHUIX, TEMATUYECKUX NUCKYCCUAX U JEIOBBIX WI-
pax;
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- PEryJiipHO NPOBOJUTE TEKYIIMI CaMOKOHTPOJIb MPOWJIECHHOrO MaTepuaia,
NPUMEHSS ISl 3TOTO BOIIPOCHI U TECTHI;

- HCTIOJIb3YITE KOHCYJIbTALMH MPENOAABATENS IJIs TOIYYEHHUS Pa3bsICHEHUH 110
CJIOXHBIM pa3jiejlaM MaTepHralia U TEKYIIEro KOHTPOJIS 3HAHMI;

- UCTOJB3yiTe KadeapaabHble METOJUYECKHE yKa3aHUs MO BBIIOJHEHHUIO Ca-
MOCTOSITEJIbHBIX IOMAIIHUX 3aIaHUI, paCUeTHO-TpapUUECKUX padOoT U yNpaKHEHU;

Buab! 1 ¢popmMbI 0TPAOOTKH NPONMYLIEHHbIX 3aHATHH

CryzneHT, NponyCTUBIINKN 3aHATHSI, 0053aH O3HAKOMUTHCS C TCOPETUYECKUM Ma-
TEPUAJIOM II0 TE€ME IMPOIYLICHHOTO 3aHATHUS; IPEABAPUTEIBLHO BBINOJIHUB IPOIY-
IICHHBIN pacyeT, MPUJITH HA KOHCYJIBTALMIO K MPENOAABATENIO JJIsl MPOBEPKU IMpa-
BWJIBHOCTH BBITIOJITHEHHOTO Pacyera.

12. MCTO)]I/I‘leCKI/Ie PEKOMEHIAIMA NTPpEnmoaaBaTEeJasAM 110 Opranu3anuu oﬁyqunﬂ
o ITMCIOMIIJIMHE

1. Jlexkuuu

Ucnonb3yroTes cieayromnue METoIbl, CpeACTBa U GOPMBbI OOyUYEHUS:
1. Memoowt 06yuenus. B npoiiecce YTeHUs JEKIIMU HEOOXOIUMO MPHUBIIEKATh CTY-
JICHTOB aKTUBHO MPUHUMATh Y4acTHE B YCBOCHUU M IIOHUMAaHUs MaTepuana, 3ajaBas
BOIPOCH 1 KOMMEHTUPYS OTBETHI CTYJICHTOB.
a) no xapakmepy no3Ha6ameaIbHOI 0easmeabHOCHU.

- PEIPOAYKTHUBHBIMN,

- MPOOJIEMHBIH.
0) no ucmouHuKy 3HaHuil.

- CJIOBECHBIH,

- HarJISAHBIA (CXEeMBI, PUCYHKH, MOJISIH, TTPE3CHTAIINHN ).
Koumpons yceoenusn ocymecTBIseTCS TyTeM MPOBEJCHUS 3a4eTa.

2. IlpakTryueckue 3aHSITHS

[IpoBenenrne NMpakTUYECKUX 3aHATHM JOJKHO COOTBETCTBOBATH UX OCHOBHOU
1eau: GopMHUPOBAHUIO HEOOXOTUMBIX YMEHUN U HABBIKOB.

@DopMBI TTPAKTUYECKUX 3aHSATUN MOTYT OBITH pa3Hble: OOCYKIIEHUE W aHAJIH3,
TECTUPOBAHME T10 TEME 3aHSATUM, U JP.

[Ipu mOATrOTOBKE K MPAKTHUYECKOMY 3aHSATHIO TMPENOJaBaTeNI0 HE0OXOIUMO
YTOYHUTH TUTAH €r0 MPOBEACHHS, MPOoayMaTh (GOPMYIUPOBKH U COJICp)KaHUE y4ueO-
HBIX BOIIPOCOB, BEHIHOCHUMBIX Ha OOCYXKJIEHHE, 03HAKOMHTHCS C HOBBIMU ITyOJIUKAIIH-
sMH. 3aBeCTH pabOUyI0 TETPa/lb, B KOTOPOH YUHTHIBATH MTOCEIIAEMOCTh 3aHATUI CTY-
JIGHTaMH M OLICHUBATh UX pabOTy B COOTBETCTBYIOMUX Oamiax. Oka3biBaTh METOIU-
YECKYI0 MOMOIIb CTYJICHTaM B IOJTOTOBKE pedepaToB MO BOIpocaM 00CyXaaeMoit
TEMBI.

[Ipu mpoBeeHNN MTPAKTUYECKUX 3aHATHI MOTYT OBITh MCITOJIb30BaHbl Pa3iny-
HbIE METOJIbl OpraHM3alni yueOHOW paldoThl. bojiee BBICOKHU YpPOBEHb CaMOCTOSI-
TEJILHOCTU CTYJICHTOB Ha MPAKTUYECKUX 3aHATHUSAX MOXET OBITh JIOCTUTHYT TPHU pa-
00Te MO MHUBUAYAJBHBIM 33JJaHUSIM TI0J1 PYKOBOJICTBOM MPEMNO/1aBaTEIIs.

32



3.JlabopaTopHue 3aHATUS

JlabopaTopHble 3aHsATHS 10 AUcIUIUIMHE «HacocHbIe yCTaHOBKU CUCTEM BOO-
CHA0KEeHMsI U BOJIOOTBE/ICHM HAIpaBJIeHbl HA POPMUPOBAHUE Y CTyACHTA Mpodec-
CUOHAJIbHBIX KOMIIETEHIINH, BKItOUast MPpUOOpPETEHUsI 3HAHUM, HABBIKOB U YMEHUH B
MPOEKTHO-U3BICKATEIbCKOM, MPOU3BOCTBEHHO-TEXHOJIOTHYECKOM, OpraHU3aI[MOHHO-
YIIPaBJICHYECKON U HAYYHO-UCCIEA0BATEIBCKON NEATEIBHOCTH

JlabopaTopHbIe 3aHSATHS SBISIOTCS CBS3YIONIMM 3BEHOM TEOPHUHM W TIPAKTHKHU.
OHU TO3BOJISIIOT YIUIYOUTh M 3aKPEMUTh TCOPETUUYCCKUE 3HAHMS, IMOTydacMbIe Ha
JICKIHSIX, TIPOBEPUTh HAYYHO-TECOPETUUCCKUE TOJIOKEHHUS IKCIEPUMEHTATHHBIM ITy-
TeM, BBIPa0OTaTh y CTYICHTOB MPAKTUYECCKUE YMEHHS M HaBBIKA. OTHOBPEMEHHO OHU
SIBJITFOTCST 0a30# 1T HAYIHO-UCCIIET0BATEILCKOW PabOThI CTYACHTOB.

JlabopaTopHbie pabOTHI JOKHBI TEMATHYECKH CIICOBAThH 332 OMpPEACIICHHBIMU
pasnenamu TeopeTudeckoro kypca. Ocoboe BHUMaHHUE MPU MPOBEACHUH JTaO0OpaTop-
HBIX MPENOJaBaTEeII0 CIEAYeT YJETUTh BOMPOCAM, HAINPABICHHBIM Ha IOHWMAaHUE
CTYJIEHTaMU UX HEOOXOJAMMOCTHU JJII CBOEH CIEIHAIbHOCTH, HA UX CBS3b C TEOPETH-
YEeCKMM MAaTepuajoM, Ha ysCHEHHE (PU3MYECKUX TPOIIECCOB U CICIaHHbIE 00ydae-
MBIM BBIBOJIBI.

CTyAeHTBI TOJKHBI 3apaHee CaMOCTOATENLHO MOATOTOBUTHCS K J1a00paTOpHOM
paboTe C WCIONB30BAaHWEM YKa3aHHOW TNpETojaBaTelieM JIMTepaTyphbl: YUCOHHKH,
JICKIIMHA, METOMYCCKHUE yKa3aHus. [[oArOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI,
MpeIoKEeHHbIE MpernoaBaTesieM K JaHHOU J1abopaTopHOii padoTe.

[lepen mpoBeneHuneM 1abOpPATOPHBIX pabOT MpenojaBaTesib MPOBOJIUT IO-
TPOOHBIN WHCTPYKTAXK MO TEXHUKE 0€30MMaCHOCTH, U KXl CTYJACHT PacIuChIBACT-
Csl B CBOEM JKypHAJIe O €T0 TMOJIy4eHHH. J[OImyCK CTyIEeHTOB K MPOBEACHHIO 1abopa-
TOpPHOW pPaOOTBI MPOM3BOAUTCS TOCIE TPOBEPKH YCBOCHHMSI IOCIEAOBATEILHOCTH
poBeieHus JabopaTopHOil paboThl U KOHTPOJIBHBIX BOMPOCOB, YKa3aHHBIX B 3ajia-
HUH, BKIIIOYas MPaBUJIa TEXHUKU O€30TTaCHOCTH.

[IpenonaBatenpb TODKEH THIATEIBHO OPraHU30BaTh MPOBEICHNE J1a00paTOPHON
paboOThl ¥ MPUHUMATH BCE MEPHI K Pa3BUTHIO y CTYJICHTOB CaMOCTOSATEILHOCTH, NHU-
IIMATUBBI M TBOPYECKOTO TOJIX0/1a TIPU €€ BHITIOJIHCHUH, OKa3bIBaTh UM B HEOOXO U~
MBIX CITydasiX MOMOIIlb, HO HE OTPaHUYUBAsI UX CAMOCTOSATEIbHOCTh. ClIenuTh 3a Tpa-
BUJIHBIM HCIIOJIb30BAaHUEM alllapaTyphl, MPUOOPOB, MHCTPYMEHTA, TOYHBIM BBITTOJ-
HEHHUEM CTYACHTAMM MPaBUJI TEXHUKU 0€30MacHOCTH U 3G (PEKTUBHOCTH UCTIOIb30Ba-
HUS y4eOHOTO BPEMEHHU.

JlabopaTopHbie paboTHI 1Mo auctuIuinHe «HacocHbIE YCTaHOBKH CHCTEM BOJIO-
CHAOXEHHMSI M BOJIOOTBEICHUS» JOJDKHBI OOCCIEYHTh 3HAKOMCTBO CTYJICHTOB C CO-
BPEMEHHBIM HACOCHBIM O0OpYJIOBaHHEM, C KOHCTPYKIIMEH pa3IMYHBIX THIIOB HACO-
COB, TEXHOJIOTHEH 3aITyCKa HACOCHBIX arperaTtoB B padoTy. A TakKe U3MEPUTEIHLHOM
anmapatrypou u nmpubopamu (BaKkyyMMeTpaMu, MAaHOMETPAMHU, PACXOIOMEPAMH, ), ME-
TOJaMH U3MEPEHUHN, METOIMKAMU TIPOBEICHUS UCCIEAOBAHUM, , U.T.]I.

- CTyeHTaM KaTeropu4yecku 3anpemaercs:

1. CaMOCTOSTENHHO BKITIOUATH JIAOOPATOPHBINA CTEH/I M OCTAaHABIMBATH €TO pa-
oory.
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2. OcmatpuBath UM U3Yy4aTh JIAOOPATOPHBIM CTEH[, KOTOPBIM HE OTHOCUTCS K
TE€ME TEKYIIUX 3aHATUH.

3. OTKpbIBaTh WJIM 3aKpbIBaTh 3aJIBH)KKH, KpPaHbl HA CTE€HJE, BKJIKOYAaTh U OT-
KITF0YaTh MPUOOPHI U 000PYI0BaHNE.

4. Ilepemeriath y37bl U JI€TaIU YCTAHOBKH, pa30UpaTh W BHEIUITATHO HCIOJIb-
30BaTh €€ DJIEMEHTBHI.

5. [loaxoauTs K pactpenenuTeENbHOMY JJIEKTPOIIHUTY .

6. Ilokunate 1a00paTOPUIO HACOCOB U HACOCHBIX YCTAaHOBOK 0€3 pa3pelieHus

IperoAaBaTess Win 3aB. 1a00paTopuen.

3amura SBISETCA 3aBEPIIAIOIIAM 3TAalloM B MPOBEIECHUU J1a00paTopHOMl pado-
Tbl. OOBIYHO OHA MPOUCXOAMT B BUJE OTBETOB CTYJEHTOB Ha BOIPOCHI MperoaaBaTe-
1s1. CTyZ€HT, BBINOJHUBIINUNA U O(OPMUBILINI JTAOOPATOPHYIO pabOTy, TOMYCKAETCs K
ee 3amure. OH TOHKEH YMETh: OTBEYaTh HA KOHTPOJIbHBIE BOIPOCHI MO 3KCIIEPUMEH-
TalbHOM U TEOPETUUYECKON YacTh paboOThl; JEMOHCTPUPOBATh MpPHEMbl pabOThHl Ha
YCTaHOBKE; MOSICHATH BEIOpaHHbBIN cI0c00 00pabOTKU pe3yIbTaTOB 3KCIEPUMEHTOB U
00OCHOBBIBATh CJI€JIaHHBIE BBIBO/IBI.

[IpenonaBaTenb OLIECHUBAET OTBETHI CTYIEHTA U MPOCTABISET PE3yibTaT 3alllU-
Thl B (JOpME 3a4€Ta — 3aYTEHO / HE3aUTEHO.

IIporpammy paspa6orai:

Amu M.C., K.T.H., JOLEHT _)%

(\_._—--"'
(moamuce)
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PEIIEH3UA
HAa pa0o4yl0 NPOrpaMmy M CHUILIHHBI
«HacocHble yCTAHOBKH CHCTeM BOAOCHa0:keHHs U BogooTBeaenus» OIIOII BO
no Hanpasjenuio 20.03.02 «IIpupoaoodycTpoiicTBO U BOIONOIb30BAHHE)
HanpasJieHHOCTh «L{u(poBuzanus HHKeHEPHOH HHPPACTPYKTYPHbI (CHCTEM BO-
AOCHA0KEHUS U BOJOOTBeAeHH)» (KBaIM(PUKALUA BHINYCKHIUKA — 0aKajJaBp)

XanoBeiM Haptmupom Bnagumuposuuem, mnpodeccopom kadenpsl ruapoTex-
Huueckux coopyxennit ®I'bOY BO PI'AY - MCXA umenu K. A. TumupsizeBa qok-
TOPOM TEXHUYECKHX HAyK (Jajiee MO TEKCTY PELEH3€EHT), IPOBEeACHa peleH3us pado-
yell mporpamMmbl qucuuiuinebl «Hacocel ' HacocHble yctaHoBku » OIIOIT BO no
HanpasneHuio 20.03.02 — «[IpupomnooOycTpoiicTBO U BOJOMOIB30BAHHE), HAIPAB-
neHHocTh «l{udpoBuzanns nHKeHEpHOU UHPPACTPYKTYPHI (CUCTEM BOJOCHAOKEHUS
U BOJOOTBENEHHUA)» (KBaIM(UKaLUg BBIMYCKHHMKAa — OakaiaBp) pa3paOOTaHHON B
OI'bOY BO «Poccuiickuii rocynapcTBeHHbIN arpaphblii yHUBepcuter — MCXA
umenu K.A. TumupsizeBa», Ha Kadeape CeIbCKOXO35HUCTBEHHOIO BOJOCHA0KEHUS U
BOJI00TBeIcHUS (pa3pabotunk — Anu M.C., K.T.H. JIOICHT)

PaccMmoTpeB npeacTaBieHHbIE HA PEUEH3UIO MAaTEpUaIbl, PELEH3EHT IPUILET K
CJIEIYIOLIUM BBIBOJAM:

1.TlpenbsiBnennas pabouas nmporpamma aucuuiuiMHbl «HacocHble ycTaHOBKH
CUCTEM BOJOCHA0XKEHUS W BOAOOTBeIEHUs» (nanee mo Tekcty [Iporpamma) coom-
semcmgyem TpedboBanusiM OI'OC no wanpasnenuto 20.03.02 — «[IpupomgoobycTpoii-
CTBO M BOJOMNOJb30BaHue». [Iporpamma codepoicum Bce OCHOBHBIE PA3eibl, cOOm-
gemcmeyen TpeOOBAHUIM K HOPMATUBHO-METOJUYECKUM JOKYMEHTAM.

2. [IpencraBnennas B Ilporpamme axmyansnocms y4eOHON TUCIUIUIMHBI B
pamkax peanuzanuu OIIOIT BO ue nodnexxcum comuenuro — TUCUUILIMHA OTHOCUTCS
K BapuaTUBHOW yacTu yyeOHoro mukia — b1.B./IB.03.02

3. [Ipencrasnennsie B [IporpaMmMe mesim IUCHUIUIMHBI COOTBETCTBYIOT TpeOo-
BanusiMm OI'OC nampasnenus 20.03.02 — «IIpupogooOycTpoiicTBO 1 BOAOIOIH30BA-
HUEY

4. B cootBetrctBuu ¢ [Iporpammoii 3a muctumniauHo «HacocHble ycTaHOBKH
CUCTEM BOJOCHAOKEHHUSI M BOJOOTBEACHUS 3aKpeIieHO 2 KoMmeTeHuMid. /{uciu-
wHa «HacocHble yCTaHOBKHM CHCTEM BOJIOCHAOXEHHS W BOIAOOTBEACHUSD U MpE-
ctaByieHHas [IporpamMma ciocoOHa peann3oBaTh X B 0OBSIBICHHBIX TPEOOBAHUSX.

5. PesyabTaThl 00y4eHusl, npencraBieHHbie B [Iporpamme B KaTeropusix
3HATh, YMETh, BJIAJIETh COOTBETCTBYIOT CNELU(PUKE U COJIEPKAHUIO JAUCLMIUIMHBI U
JEMOHCTPUPYIOT BO3MOXHOCTb MOJYUYEHHUS 3asBJICHHBIX PE3YJIbTATOB.

6. O0mas TpyA0EMKOCTh TUCHUILIMHBI «HacocHble yCTaHOBKM CHUCTEM BOJIO-
CHA0XEHHUS U BOJOOTBEICHU» cOoCcTaBsieT 3 3auéTHBIX eauHuUIlb (108 yacon).

/. NUndopMang 0 B3aMMOCBSI3M M3y4aeMbIX TUCUMILIAH U BOMPOCAM MCKIIIO-
YeHHs AyOIUpOBaHUS B COACPKAHUH JUCLUILINH COOTBETCTBYET JACUCTBUTEIHHOCTH.
JucuunnuHa «HacocHble yCTAaHOBKM CHUCTEM BOJOCHA0KEHHS M BOJOOTBEIACHUS»
B3auMocBsizana ¢ Apyrumu auctumimHamMu OIIOIT BO u Yuebnoro miana mo
HampasieHuto 20.03.02 — «IIpupomoo0ycTpoiCTBO 1 BOJOTOIB30BAHIE» U BO3MOXK-
HOCThb JyOJMUpPOBaHUS B COACPNKAHUH OTCYTCTBYET. [IOCKONBbKY NHUCUMIUIMHA HE
IpelyCcMaTpUBAET HATMYUE CIIEHUANbHBIX TPeOOBaHMI K BXOJHBIM 3HAHUSAM, YMEHH-
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M 1 KOMIIETEHUUSAM CTYAEHTA, XOTS MOXET SBIATHCS NPEAIECTBYIOEN Ul ClIELU-
aJIbHBIX, B TOM 4YHCIIe MPO(eCCHOHANBHBIX NUCHUIUIMH, HUCIOJB3YIOIIUX 3HAHUS B
obnactu I[lpupomooOycTpoiicTBa W BOJOIOJB30BAHUA B MPOPECCHOHATBHON Jesl-
TEIBbHOCTH OaKaJiaBpa IO JaHHOMY HAlpaBJIEHUIO MOJTOTOBKH.

8. IlpencraBnennas IIporpamma mpesmnonaraeT UCHOIb30BaHUE COBPEMEHHBIX
00pa30BaTENbHBIX TEXHOJOTUH, UCIOIB3YEMBIC TIPU peaTU3alii Pa3INYHbIX BUIOB
y4ueOHON paboThl. POpMBI 00pa30BaATEIBHBIX TEXHOJIOTUN COOTBETCTBYIOT CrielU(pu-
K€ JIUCUUILTUHBI.

9. Ilporpamma aucturuiuabl «HacocHble YCTaHOBKM CHUCTEM BOJIOCHAOKEHMS
Y BOJIOOTBEJICHUS» TPEINoaraet 6 3aHsATUN B MHTEpaKTUBHOU (opme.

10.Buppl, cogepkanue U TPyI0EMKOCTb CAMOCTOSATEIBLHON pabOThl CTYACHTOB,
npencraBieHHble B [Iporpamme, cCOOTBETCTBYIOT TpeOOBaHHUSIM K IOATOTOBKE BbI-
MyCKHUKOB, coaepxkamumcsi Bo ®I'OC BO nampasienus 20.03.02 — «IIpuponoo0dy-
CTPOMCTBO U BOJOIOJIb30BAHUE..

11.TIpencraBnennble u onucanHble B IIporpamme (opmbl Tekymieil OUEHKH
3HaHMU (Oorpoc, Kak B (hopme 00CYX ACHHS OTIEIbHBIX BOMPOCOB, TaK U BBICTYILIE-
HUS U yYaCTHE B JUCKYCCHUSIX, y4aCTUE B TECTUPOBAHUU, pad0OTa HAJl KypPCOBBIM MpO-
€KTOM), COOTBETCTBYIOT CIICITU(PUKE TUCIUILTUHBI ¥ TPEOOBAHUSM K BBIITYCKHHKAM.

12.  ®opma mpoMeKyTOUHOTO KOHTPOJIS 3HAHHUH CTYJIEHTOB, IPETyCMOTPEH-
Has [Iporpammoii, ocymiecTBisieTcss B (opMe IK3aMEHa, YTO COOTBETCTBYET CTATYCY
JUCHMIUIMHBL, KaK JUCUUIUIMHBI BapUaTUBHOM YacTH YydyeOHOro ImMKIa —
b1.B.JIB.03.02 ®I'OC nanpasnenus 20.03.02 — «I[Ipupomoo0ycTpoiicTBO U BOJO-
MI0JIb30BaHUEY.

13.Dopmbl o1leHKM 3HAHUM, MpejacTaBieHHbIe B [Iporpamme, COOTBETCTBYIOT
cienu(uKe TUCUUIUIMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

14. VYdeOHO-METOAMYECKOE OOECICUCHHE MUCIUIUIMHBI MPEICTaBICHO: OC-
HOBHOM JTIUTEPATYpOil — 2 uCTOYHNKA (6a30BBI YUEOHHK), TOMOTHUTEILHOMN IUTEpa-
Typol — 5 HAaMMEHOBaHUI, NEPUOANUECKUMU U3AAHUSIMU — 3 UCTOYHUKOB CO CChLI-
KON Ha 3JEeKTpOHHbIE pecypchl, THTepHEeT-pecypebl — 1 MCTOUHMKA U COOTBETCTBYET
tpeboBarmsiM OI'OC nanpasnenus 20.03.02 — «[Ipupomoo0yCcTpoicTBO U BOIOTOb-
30BAHUE.

15.MaTepuanbHO-TEXHUYECKOE OO0ECIeUeHHe JUCHUIUIMHBI COOTBETCTBYET
cneuuduke TuCHUIUIMHBL «HacocHble YCTaHOBKM CHCTEM BOJOCHA0XKEHHUS U BOJIOOT-
BEJICHUS» U 00ECHEeUrBAET HMCIIOJIb30BAHUE COBPEMEHHBIX 00pa30BaTENIbHBIX, B TOM
YHClie UHTEPAKTUBHBIX METOJIOB O0yUYEHUS.

16. MeTonnyeckue peKOMEHJAIMH CTYACHTaM U METOAMYECKUE PEKOMEH Ialluu
IpernoAaBaTesisiM M0 OpraHru3aluyd 00yUYeHHs 10 JUCIUIUIMHE AAI0T MPEACTABICHUE O
cneuuduke o0yueHus no aucuuruinHe «HacocHble yCTaHOBKM CHUCTEM BOJOCHA0Xe-
HUS ¥ BOJOOTBEACHUS.
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OBIIHUE BbIBO/bI

Ha ocHOBaHMM MpPOBENEHHOIN PELIEH3UU MOKHO CAENIATh 3aKIOYEHUE, YTO Xa-
pakTep, CTPYKTypa W COAEp)KaHHe paboueld mporpamMmbl JucuuIiuHbel «HacocHbie
YCTaHOBKHU CHCTEM BojOcHa0xeHus u BogooteeneHus» OIIOIT BO no manpasiieHuto
20.03.02 — «IIpupomoo0yCTpORCTBO U BOJIONOJIB30BAaHUEY, HAMPABICHHOCTh «L{md-
pOBH3AIMS MHKEHEPHOH MHPPACTPYKTYpPHI (CUCTEM BOJOCHA0XEHUS U BOJOOTBEC-
HUS)» (KBamudukanus OakamaBp), paspaborannas Amu M.C., K.T.H., JOIUEHT COOT-
BercTByeT TpeboBanusaM PI'OC BO, coBpeMeHHBIM TPEOOBAHUAM 3KOHOMHMKH, PHIH-
Ka TpyZJa U MO3BOJIUT IpU €€ peajn3aluy YCIEIIHO 00ecneunTs GOpMUPOBAHUE 3a-
SIBJICHHBIX KOMIIETEHLIUH.

Peuensent: XanoB H.B., mpodeccop kadenpsl ruipoTeXHUUECKUX COOpYKe-
Huii ®I'bOY BO «PT'AY-MCXA um. K.A. TumupsizeBa», JOKTOp TEXHUUECKUX
HayK.
S
‘ «in codf 2022
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