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AHHOTAIIUA
padoueil nporpaMmbl Y4eOHO JUCHUILIHHBI
b1.B./1B.02.03 HacocHble yCTAHOBKH
JJISl MOATOTOBKY 0aKajaBpa 110 HaNpaBJIeHUI0
08.03.01 CrpoutenbCcTBO, HANPABJEHHOCTH
I'maporexHuveckoe CTPOUTENHCTBO

Leab ocBoeHUs TMCUMILNIMHBI: O3HAKOMHUTH Oyjylero OakaliaBpa ¢ TaKuUM
MOHATHEM KaK HAcocC, YAeNsss OCHOBHOE€ BHUMAaHHWE M3YyUYECHHUIO KOHCTPYKIUH U
XapaKTEPUCTUK HOBEHIINX THUIIOB HACOCOB M HACOCHBIX YCTAHOBOK MPUMEHSEMbIC B
CUCTEMax BOJIOCHAOXKEHHS W BOJOOTBEIACHHUS, a TaKKe TEOpUU HUX pPabOThl U
TUAPABIMYECKUX TPOIIECCOB IMepeflaud SHEPruM B arperare, OINPEACICHHUIO UX
napamMeTpoB, HEOOXOAMMBIX TPHU MPOCKTUPOBAHWU HACOCHBIX CTAHIUMN; CHOCOOOB
BBIOOpA, YCIIOBUW NMPUMEHEHHUS HACOCOB; JOCTOMHCTB M HEIOCTAaTKOB, U BOIIPOCOB
AKCILTyaTaIuH.

MecTo AUCHUIIMHBI B y4eOHOM IUIaHe: JUCIMIUIMHA BKIIIOYCHA B YacTh,
dbopMupyemMyr0 ydyacTHUKaMH OOpa30BaTEIbHBIX OTHOIICHUN Yy4eOHOTO IUIaHa IO
HAIPABIICHUIO MOJATOTOBKH CTPOUTENBCTBO, 7 CEMECTP.

TpeGoBanusi K pe3yabTaTaM OCBO€HHMSI IUCHMIUVIMHBI: B pe3yJbTaTe
OCBOCHMS JUCIHUIUIUMHBI ((OPMHUPYIOTCS KoMreTeHITMH Y K-2 (MHANKATOp JOCTHKCHHUS
xkommereHimu YK-2.1; YK-2.2); I1Koc-3 (MHAMKATOp JOCTHKCHHS KOMIICTCHIHH
IMKoc-3.3); [TKoc-5 (uaaukaTop noctmwkenus komrereHnun [MKoc-5.1)

KpaTkoe coaep:kanue IMCUMIUVIMHBI: KilaccUPUKalMg W KOHCTPYKIIUS
HacocoB. OOnacTe npuMeHeHus. CXembl HACOCHBIX YCTAHOBOK, TPeOyeMbIil Harop
Hacoca, Harmop Mo MokazaHusiM mpubopos. Hamop Hacoca, popmyna Diinepa, Teopus
noo0usi omacTHHIX HacocoB. [lapamienbHas paboTa HACOCOB C HMJICHTUYHBIMH C
pa3nuuHbIMH  XapakTepuctukamu.  [locriemoBartenpHass ~ paboTa  HAcCOCOB.
XapakTepuCTUKU MOCIeA0BaTeIbHON paboThl ABYX HAacocoB. PaboTa HAcOCOB Ha CETh
TpyOONpPOBOAOB.

OO0umas TPy10eMKOCThH JUCIHUIJIMHBI /B T.4. IPAKTHYECKAS NMOATOTOBKA:
72/2 (yac/2 3a4. ex1.), B TOM 4uncIie 4 yaca MpakTHYECKas MOATOTOBKA.
IIpomeKyTOYHBIA KOHTPOJIb: 3K3aMEH



1. Ileab ocBOEHUS AMCHUILIMHBI

[{enn ocBOeHHUs MUCUUTIMHBI HacOoCHbBIE YCTAHOBKY SIBIISIETCA:

- O3HAaKOMJIEHME OyIyIIHMX CIEUUAJTUCTOB C MAIIMHHBIM BOJOIOABEMOM €O
3HAYEHHWEM W pOJIbI0 B TPAKTUKE OpOLICHHS U  OCYLIEHUS  3€MEJb,
CEJIbCKOXO3SIICTBEHHOIO BOJOCHA0XKEHHSA M B ILEJIOM B  BOJOXO3SMCTBEHHOM
CTPOUTEIBCTBE;

- (opmupoBaHME y CTYIAEHTOB KOMIUIEKCA OCHOBHBIX CBEICHHI, 0a30BBIX
HNOHATUN, 3HAHUM M HABBIKOB B O0JACTU MPOEKTUPOBAHMS, PALMOHAIBHOIO
UCIOJb30BaHUs, SKCIUTyaTallud, MOHUTOPUHIA, PEKOHCTPYKIMU U BOCCTAHOBJICHUS
HACOCHBIX YCTaHOBOK;

- pa3BUTHE Yy CTYJIEHTOB MNPOPECCHOHANBHBIX KOMIIETEHIUH, IIUPOKOIO
HAy4YHOI'O KpPYyro3opa, TBOPYECKOrO IMOAXOAA, MU YMEHHMH HCIIOJIb30BaTh HOBEUIHE
JOCTH)KEHUSI TEXHUYECKOTO ITPOrpecca, B MPOIECCE CBOEH TPYAOBOM AESATENBHOCTH.

B pesynbrare u3ydeHHs AUCUHUIUIMHBI Oyayuiuil OakainaBp JOJKEH OBITh
MTOATOTOBJIEH K MPAKTUYECKOW peaanu3alyy Mody4YEeHHbIX 3HAaHUH, HCTIOJIb30BAHHUIO UX
IIPU IPOEKTUPOBAHUH, CTPOUTEIBCTBE, SIKCILTyaTal[Mi, MOHUTOPUHTE, PEKOHCTPYKIIMH
Y BOCCTAaHOBJICHMHM HACOCHBIX YCTAHOBOK C MPUMEHEHUEM HOBEHIIMX TEXHOJOTHUW U
OBITH CHOCOOHBIM K CaMOOOYUYEHUIO.

2. MecTO IMCHMILUIMHBI B y4e0HOM Mmpouecce

Hucuunnuaa HacocHble yCTaHOBKM BKJIIOYEHA B 4acTh, (POpMHUPYEMYIO
ydacTHUKaMu oOpazoBaTenbHbIX oTHOMmEeHU DI'OC BO. B gucnunimne HacocHbie
yctanoBku TpedoBanus O@I'OC BO, OIIOIT BO u YyebHoro miaHa no HanpaBIeHUIO
08.03.01 CtpoutensCTBO, HAMPABIEHHOCTH | HAPOTEXHUYECKOE CTPOUTEITHCTBO.

[TpenmecTByomuUMU KypcaMy, Ha KOTOPBIX HEMOCPEJICTBEHHO Oa3upyercs
mucuuiuiiHa  HacocHble  yCTaHOBKM, — SIBIIIFOTCSL  CIEAYIOUIUME  JTUCLUILIMHBIL:
«Matematukay, «Duzukay, «Mexanuka», «HxenepHas rpaduka», «[ uapapiukay.
Kpome 3Toro cTyIeHT J0JIKEeH YMETh M0JIb30BaThCsl KOMIBIOTEPHOUM BEIYMCIUTEIBLHOM
U rpadONOCTPOUTENBHON TEXHUKOM, 3HATh COCTAB KOHCTPYKTOPCKOM JOKYMEHTALUU
B MIOJIHOM COOTBETCTBUH ¢ TpeboBanusiMmu ECK/I.

OcCOOEHHOCTBIO ~ AWCIUIUIMHBL  SIBJSIETCS  MOJy4aTb M 00pabaThiBaTh
UH(OPMAIIUIO U3 PA3TUYHBIX KCTOYHUKOB, UCIIOJIb3Ysl Pa3IMYHbIE CPEACTBA U METO/IBI,
UHTEPIPETUPOBATh TMOJYYEHHBbIE JaHHbIE [ (OPMUPOBAHMS CYXKIECHUU IO
npoecCHOHANbHBIM M COLMaJbHBIM  MpoOiieMaM, a TakKkKe CTPEMHUTHCS
COOTBETCTBOBATh YCTAHOBJIEHHBIM CTaH/IapTaM WJIA MPEBOCXOAUTH UX.

PaGouas IporpamMmma JUACUUTUIUHBI Hacocueie YCTaHOBKU
CEJIbCKOXO03SIUCTBEHHOI'O BOJOCHA0KEHUS AJIi MHBAJIUAOB U JIUI] C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU ~ 3JI0pPOBbsl  pa3palOaThIBacTCsi  MHAMBUIYaJbHO C  y4e€TOM
0COOCHHOCTEN NCUXO(PU3NYECKOTO PA3BUTHS, MHAWBHUIYATbHBIX BO3MOXHOCTEH U
COCTOSIHUS 3JI0POBBSI TAKUX O0YYarOUTUXCS.



3. [lepeyeHb MIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHMs MO TMCUHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTaTaMH 0CBOCHHMS 00pa30BaTeIbHOM
NporpaMmbl

N3yuenne maHHO#N ydeOHOUN AWCIUIUITMHBI HAMpaBlieHO Ha (HOPMUPOBAHHE Y
00yYaroIMXCsl KOMIIETCHIIUH, TPEACTaBICHHBIX B Ta0uIe 1.

4. CTPpyKTYpa U CofiepKaAHUE TN CIIUIIHHbI

4.1 PacnpenesieHue TPyA0EMKOCTH JMCUMILVIMHBI 10 BUIaM padoT
0 ceMecTpam

OO6mmas Tpy10EMKOCTh TUCIUILUIMHBI COCTABIIAET 2 3aUeTHBIX eauHull (72 yaca),
UX pachpeiesieHue 1Mo BuaaM padboT MpeACcTaBIeHO B TadauIe 2.



TpeOoBaHus K pe3yabTaTaM 0CBOCHHUS Y4eOHOM TUCUMILIMHBI

Taomuna 1

Kon u conepxanne

B pe3ynbrare n3ydeHus yueOHON AUCIUTIIMHBI 00yYaIONIUECs IOJDKHBI:

MPOEKTUPOBAHUIO 3/TAHHI
U C COOPYKEHUU
MIPOMBILIIIEHHOTO U
I'PaKIaHCKOTO
Ha3HA4YCHMs

JOKYMCHTOB JJIs1
OpraHu3aIMOHHO-
TEXHOJIOTHIECKOTO
MPOCKTUPOBAHUS 3JJaHUS U
COOPYKEHUS

BBIOOpa HEOOXOIMMOTO
o0opymoBaHus

Kon Coneprxanue
No . MHAUKATOpa TOCTHKEHUS
KOMIIETEe | KOMIIETEHINH (MiIH e
/i KOMIICTCHITHH 3HATh YMETh BIIAJICTh
HIUU YacTH) .
(v €€ yacTH)
1. VK-2 Crioco0eH ornpenensaTh VK-2.1 Unentudukanus |0OILIyIO CTPYKTYPY (dbopMyIpoBaTh criocobamu
KpYT 3aJ]a4 B paMKax npodUIBHBIX 3a7a4 KOHIEMINH Peain3yeMOro | B3aMMOCBSI3aHHBIC 33/1a4H, | ONIPEICTICHUS
MOCTaBJICHHOM 1IeJIU 1 poQeCCHOHAIBHON MIPOEKTa, TOHUMATh €€ obecrnieunBaroIre npoUITBHBIX 33724 B
BBIOUpATh ONTUMANIBHBIE | JESTEIILHOCTH COCTaBIISIFOIIUE U JOCTUKCHHE npodeccnoHanbHOM
CIIOCOOBI X PEIICHUS, TIPUHIIAITBI KX MTOCTABIICHHOW 11EJIH; JeSTEIIbHOCTH
UCXOS U3 ICUCTBYIOIINX dbopMynupoBaHus;
MIPABOBBIX HOPM, YK-2.2 TlpencraBnenue B3aMIMOCBSI3b M BIIUSIHUE | OTIPECIISATH IPUOPUTETHI | METOJAMH Pa3ciiCHUs
UMEIOIMXCSA PECYPCOB U | TIOCTABJICHHOM 3a/1a4y B WHKCHEPHBIX CUCTEM Ha | pa3lIMYHBIX MHXKEHEPHBIX |00IIel 3a1aun Ha
OTpaHHYCHUHN BUJIC KOHKPETHBIX paboTy HACOCHBIX ceTelt mpu nmoadoope OTJICJTBHBIC ITaITbI
3aaHui YCTaHOBOK HACOCHBIX YCTaHOBOK
2 |IIKoc-3 |Cmoco6HocTs BemonHATh | [TKoc-3.3 COCTaB TEXHUYECKOTO HCII0JIh30BaTh HaBBIKAMHU COCTABJICHHS
paboThI O [ToaroroBka 3aaHus Ha pa3paboTKy | HOpMATHBHBIC JOKYMEHTHI | TEXHUYECKOTO 3a/laHUs U
MPOSKTUPOBAHMIO 3IaHUN | TEXHHYECKOTO 3aJ[aHMs Ha | TPOCKTHOMN pu pa3paboTke JTOKyMEHTAIUU Ha
U COOpPYKEHHIA pa3paboTKy paznena JIOKYMEHTaIUH TI0 TEXHUYECKOTO 3aJaHus HACOCHBIE YCTaHOBKHU
MIPOEKTHOM JIOKYMEHTAIIUN | HACOCHBIM YCTaHOBKaM
3/IaHUsl U COOPYKEHHUS
3 [TKoc-5 |Cnoco6nocts BimoHATE | [1Ko0C-5.1 HEO0OXOAMMBIEC UCXO/IHBIE | UCIIOJIH30BAThH HaBBIKaMH 110/100pa
paboThI O Br16op ucxonHoit JaHHBIE AJIs To100pa HOPMAaTUBHO- HACOCOB, HACOCHBIX
OpraHU3aIMOHHO- uHpopmanuu u HE0OXOAMMOTO HACOCHOTO | TEXHUYECKYIO arperaToB B
TEXHOJOTHYECKOMY HOPMAaTHUBHO-TEXHUYECKUX |000pYya0BaHUS JOKYMEHTAITUIO ISt COOTBETCTBUH C

TEXHUYCCKUM 3aJJTaHUEM




Ta0muma 2

Pacnpene.ﬂeﬂne prIIOéMKOCTI/I AUCIHHUIIJIMHBI IO BUAAaM paﬁoT

Buna yueOHo# padoThI

Tpyaoémkoctb

qac.

ceMecTp
Ne7

OO0masi Tpy10€MKOCTDb JUCIUIUIMHBI IO YYCOHOMY TUTaHY

72

7214

1. KonTakTHasi padora:

34,4

34,4/4

AyautopHas pabora

34,4

34,414

6 NMom qucie.

aekyuu (J1)

16

16

npaxkmuuecxue 3auamus (113)

16

16/4

KOHCYy1bmayuu neped IK3AMEHOM

2

KOHMAKmMHas paboma Ha npomexcymoyrnom konmpone (KPA)

0,4

0,4

2. Camocrositesasnas padora (CPC)

37,6

37,6

camocmosmenvHoe uzyuenue pazo0enos, Camono020mosKa
(npopabomka u noemopeHue 1eKYUOHH020 Mamepuaid u
mMamepuana y4eOHUKo8 u yueOHbIX nocodutl, N0020MoeKa K
J1a60PaAmMOPHLIM U NPAKMUYLECKUM 3AHAMUSM)

10

10,6

Iloozomoska K sK3ameny

27

27

Bun npoMeXyTOYHOT0 KOHTPOJIS:

9K3aMCH

4.2 Conep:kanue JUCUUIJINHBI

TaoOmuna 3

TemaTn4yeckuii NUIaH y4eOHOM M CIUTIIHHBI

HanmenoBanue pa3aeioB M TEM AHUCIHHUILINH
pasi AL Bcero

AynuTopHasi padora

BueayautopHn
asi padora CP

(YkpynHEHO) A m

JIP | IIKP

7-0ii cemecmp

1. BBenenue, o01IMe CBeIEHHUS O HACOCaXx,
HACOCHBIX YCTAHOBKAX M HACOCHBIX CTAHLMSAX.
Tema 1.1. Kpartkuii uctopuueckuii  0030p
Pa3BUTHUSI MALIMHHOTO BOAOIOAbEMA.

Tema 1.2. Tlomarus: «Hacoc», «HACOCHBIM
arperar», «HacocHas yCTaHOBKa», «HacocHas | 10 2
CTaHITUS.

Tema 1.3. Kiaccudukanuss HAcocoB U
BOJOTIOTEMHBIX ~ MAllMH  TI0  Pa3JIMYHBIM
npu3HakaM. OO0yiacTe TPUMEHEHHS HACcOCOB
pa3IMYHBIX THIIOB.

2. [TapamMeTpbl HACOCOB

Tema 2.1. OCHOBHBIE TTapaMETPbl HACOCOB:
1ojiaya, Harmop, MoJje3Hast U morpediasemas
MOIIIHOCTb, KO3((DULIUEHT MOJIE3HOT0 JEHCTBUS. 10 2
Tema 2.2. CxemMbl HACOCHBIX YCTaHOBOK: C
MTOJIOKUTEIBHON U OTPULIATENIBHON BBICOTAMU
BcachkiBaHus, cuonHOro THMa Onpenenenme
Tpedyemoro Juisl MoAayu BOJbI HAIOpa Hacoca U




HanmeHoBaHue pa3/iesioB U TeM JHCHHILIHH
(YkpynHEHO)

Bcero

AyauTopHasi padora

Bueayautopn
as pabora CP

JI

113

JIP

IHKP

HAropa 1o MoKa3aHusIM U3MEPUTETBHBIX
pubOpOB.

3. JlomacTHBIE HACOCHI

Tema.3.1. KoHcTpykuMsi,  MapKupoBKa U
KJ1acCU(UKALIKS JOMACTHBIX HACOCOB.

Tema 3.2. IlpuHUMD AEUCTBUS IEHTPOOEKHOTO
Hacoca, IUIaHbl CKOPOCTEH Ha BXOAE U BBIXOJE
pabodero komeca.

Tema 3.3. OCHOBHOE ypaBHEHHE LIEHTPOOEIKHOTO
Hacoca. 3aBUCHMOCTb TEOPETHMYECKOIro Haropa
LEHTPOOEKHOTO Hacoca OT 4YHCla JOomacTeit
pabouero koneca. JleHCTBUTEIBHBIN Hamop
ueHTpobexxHoro Hacoca. Kpartkas  Teopus
0CEBOI'0 Hacoca

10

4. XapakTepuCTHUKH JIONIACTHBIX HACOCOB H
TpyOonpoBoaga

Tema 4.1 Pabounie, yHHUBEpCAIIbHEIE,
0e3pa3MepHbIC XapaKTePUCTHUKH HACOCOB.
Tema 4.2. CoBmecTHas paboTa Hacoca ¢
TpyOomnpoBooM. Pabouast Touka. CriocoOb1
pEryIupOBaHUs PEKUMOB pabOTHI HACOCOB.
VYcnoBus mycKa JOMacTHBIX HACOCOB

Tema 4.3. llapannenbHas U nociaegoBaTelIbHAs
paboTa HacOCOB

11

5. Teopusi mog00usi JIONACTHBIX HACOCOB
Tema 5.1 Teopust mogoOust TOMACTHBIX HACOCOB
Kputepuu nonodus. Kospourment
OBICTPOXOJHOCTH JIONACTHBIX HACOCOB.
Knaccugukanus 10macTHbIX HACOCOB I10

K03 HULIHEHTY OBICTPOXOIHOCTH.

10

6. KaBuTanusa B JIOIIaCTHBIX HACOCAX
Tema 6.1 KaBuTanud B JIONACTHBIX HACOCaX:.
Tema 6.2 KaBUTallMOHHBIE UCIIBLITAHHS HACOCOB..

11

212

7. Apyrue TUINbI HACOCOB U BOAONOAbEMHUKOB
Tema 7.1. Knaccubukanus, IpuHIUNI JeHCTBUA,
KOHCTPYKIIHS 1 00JIaCTh MPUMEHEHUS PA3IUYHBIX
TUIIOB HACOCOB..

10

2/2

2,6

KonTakTHas paboTa Ha IPOMEKYTOUHOM
kouTpose (KPA)

0,4

0,4

Koncynbranuu

[ToaroToBka K AK3aMeHY

27

27

Bcero B 7-oM cemecTpe

72

16

16/4

2,4

37,6

HToro mo AucCHuILIMHE

72

16

16/4

2,4

37,6




Coneprxkanue pa3iejioB JUCHUILTHHbBI

1. BBenenme, oOmIHe CBeJleHHSI O HACOCAX, HACOCHBIX YCTAHOBKAX M
HACOCHBIX CTAHIIUAX.

Tema 1.1. Kpatkuii ICTOpUYECKUN 0030p Pa3BUTHS MAIIMHHOTO BOJIONOIBEMA.

3HayeHUWE MAIIMHHOTO BOJOMNOIbEMAa B MPAKTUKE OPOIICHHUS M OCYILICHHS
3emenb. KpaTkuii HCTOpUYECKHMI 0030p pa3BUTHA MAIIMHHOTO BOAONOABEMA.
JIOCTH)KEHUS ~OTEYECTBEHHBIX U 3apyOEKHBIX YYEHBIX, KOHCTPYKTOPOB H
POEKTUPOBIIMKOB B Pa3BUTHUU KOHCTPYKIIMM COBPEMEHHBIX HACOCOB U THIPOY3JIOB
MAIlMHHOTO BOJOIOIbEMA.

Tema 1.2. TloHATHA: «HACOC», KHACOCHBIN arperar», «HACOCHAasl YCTaHOBKay,
«HACOCHAasl CTAHLIM.

[ToHATHS: «HAcOC», «HACOCHBIN arperary, «HaCOCHasi YCTAHOBKa», «HACOCHAs
CTaHLIM.

Tema 1.3. Knaccudukaiusi HACOCOB U BOJIONOABEMHBIX MAIIUH MO Pa3IUYHBIM
MpU3HAKaM.

Knaccudukanyss HACOCOB U  BOJONOABEMHBIX MAIlMH MO  Pa3IUYHBIM
npu3Hakam. O0JacTh TPUMEHEHUSI HACOCOB PA3JIMYHBIX TUIIOB.

2. ITapameTpbl HACOCOB

Tema 2.1. OCHOBHBIE TapaMeTpPbl HACOCOB: MOJAaya, HAIOp, MNOJE3Hasd H
notpebisiemasi MOLTHOCTb, KOA(Q(PUIIUEHT MOJIE3HOTO AEHCTBHUSL.

Tema 2.2. CxeMbl HACOCHBIX YCTAHOBOK: C MOJIOKUTEIbHOW U OTPULATEIbLHON
BBICOTaMH BcachiBaHus, cudonHoro Tuma I[lpubopsl miiss U3MEpeHus mapameTpoB
Hacoca. Ompenenenue TpedyemMoro Juisi OJavyy BOJIBI HAlopa Hacoca M Harmopa 1o
MOKa3aHUSIM U3MEPUTEIBHBIX TPHOOPOB.

3. JlonacTHbIE HACOCHI

Tema.3.1. KoHCTpyKIIMS, MAPKUPOBKA U KJIaCCU(UKAIIMS JIOMACTHBIX HACOCOB.

KoHcTpyKIust IeHTPOOEKHBIX, JUATOHAIBHBIX U OCEBBIX HACOCOB, HA3HAYCHUE
OCHOBHBIX Y3JIOB U JieTasield MapkupoBKa. Kiaccudukaiys JJonacTHbIX HAaCOCOB.

Tema 3.2. IlpuHiun aeiCTBUS IIEHTPOOSKHOTO HACOCA.

[IpyuHIMnO neWCTBUS IIEHTPOOEIKHBIX HACOCOB. TEUeHME KUIKOCTH B KaHajax
pabouero kojeca. Bxos »kuakocTy Ha pabouee KOJIeco U BBIXOJ] U3 HETO.

Tema 3.3. OCHOBHOE ypaBHEHHME IIEHTPOOEKHOr0 Hacoca. 3aBHUCUMOCTH
TEOPETHUYECKOr0 Haropa LEHTPOOEKHOro Hacoca OT 4YHcla Jomacted pabodero
KoJeca. J[elicTBUTENbHBIN HAamop IEHTPOOSKHOTO Hacoca.

Kpatkas teopust oceBoro Hacoca. [IpyHunn nercTBUs OCEBOrO Hacoca,
IMUAPKYJSIUS  JKUJKOCTA BOKPYT JIOMACTH, TOABEMHAsl cuia, KOd(PQPUIIUEHTHI
MOTbEMHON CHJIBI U JT0OOBOTO conpoTuBieHUsI. OCOOCHHOCTH TIJIAHOB CKOPOCTEH Ha
BXO/I€ U BBIXOJIE pab0oyero KoJjieca 0CEBOro Hacoca.

4. XapaKkTepuCTHUKH JONACTHBIX HACOCOB M TPyOONpoBoOAa

Tema 4.1. XapakTepUCTUKH JIONACTHBIX HACOCOB.

XapakTepucTUKH  JIOMACTHBIX ~ HACOCOB:  pabouue,  yHHUBEpCAIbHBIE,
6e3pa3MepHbie. Buabl 1 0COOEHHOCTH XapaKTEPUCTUK PA3IUMYHBIX TUIIOB HACOCOB.
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Tema 4.2. CoBmectHasi pabota Hacoca ¢ TpyOompoBogom. PabGouas Touka.
Crioco0bl peryiaupoBaHUsl PEKUMOB pabOThl HACOCOB. YCJIOBUSA ITyCKa JIOMACTHBIX
HAaCOCOB.

Tema 4.3. [lapannenbHas U ocjiaegoBaTeIbHas pad0Ta HACOCOB.

5. Teopusi mog00Msl JIONACTHBIX HACOCOB

Tema 5.1. Teopus mnonoOusg JOMACTHBIX HACOCOB. l'eoMeTpuyYecKoe,
KHHEMaTU4ecKoe U JIuHamuueckoe mnopodue. Kpurepuu mnonodus. Ilpakrtuyeckoe
UCIOJb30BaHuEe Teopun noaoous. KosapduuueHt ObICTPOXOAHOCTH JIOMACTHBIX
HacocoB. Knaccudukanust 10macTHeIX HACOCOB MO KOAPPUIUEHTY OBICTPOXOJHOCTH.

6. KaBuTanusa B JJONMaCTHBIX HacOCax
Tema 6.1. KaButamus B 10IacCTHBIX Hacocax
KaButaius B J0MacTHBIX Hacocax: MOHSTHE, NPUYUHBI BO3SHUKHOBEHUSI,
BO3JICUCTBHS Ha JAeTanu U paboTy Hacoca. Mepbl OOpbOBI ¢ BO3HUKHOBEHHUEM U
MOCJIEACTBUSIMU KaBUTAIlMU B JIOMACTHBIX HacocaX. Kputuueckuid W JOMYCTUMBINA
KaBUTAIIMOHHEIC 3a11achl.
Tema 6.2 KaBuTanimoHHBIC UCITBITAHUS HACOCOB.

7. Ipyrue TUNBI HACOCOB U BOAONOAbEMHHUKOB
Tema 7.1. Knaccudukanus, TPUHIUI ACUCTBUS, KOHCTPYKIMS U 00JIacTh
NPUMEHEHUS APYTUX TUIIBI HACOCOB M BOJAOIObEMHHUKOB.

4.3 Jleknun/nadopaTopHbie/IpaKTHYeCKNe/CEMUHAPCKHUE 3aHATHSA

Tabanma 4
Coneprkanue JJeKIUi/1a00paTOPHOT0 NPAKTUKYMA/MIPAKTHYECKUX 3aHATHI U
KOHTPOJIbHbIE MEPONIPUSTHSA

. Dopmupyem Bu
Ne n HazBanme Jeknmin/ pMHpY 4
ble KOHTpoJabHO | Kou-
Ne JIa0OPaTOPHBIX/
Ne paznena KOMIIETeHIIH ro BO
n/n NMPAKTHYeCKUX/ CEMHUHAPCKUX
. " MepOnpHATH | YacoB
3aHATHH]
s
1. Pa3nes 1. BBenenne, o01ue cBeieHUs1 0 HACOCaX, HACOCHBIX YCTAHOBKAX H 4
HACOCHBIX CTAHIUSAX.

Tema 1.1. Kpatkuit | Jlexuus Ne 1 VK-2 (VK- 2

ucropudeckuii 0630p | Pa3Butne MammHHOTO 2.1);

pa3BUTHUSA BOJOIIOABEMA. [TKoc-3

MAaIIUHHOTO [MousTHs: «uacocy, | (ITKoc-3.3);

BOJIOIIOIbEMA. «HACOCHBIN arperar, [MKoc-5

Tema 1.2. Tlonarus: | «<HacocHas ycraHoBkay, | (ITKoc-5.1)

«HACOC», «HACOCHBIN | «HACOCHAs CTAHLHUS.

arperar», «HacocHas | Knaccudukanus HacocoB 1

YCTaHOBKa», BOJIOIIOABEMHBIX MAIIMH I10

Pa3JIMYHBIM PU3HAKAM.
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JIOITACTHBIX HACOCOB.

[TpuHIMn AerCTBUS

Ne u Ha3zBaHMe JIeKIUii/ Popmupyem Bux
N A ——— ble KkoHTpoubHO | Kou-
n/n N paznena MPAKTHYECKUX/ CEMHUHAPCKUX HOMICTEHIH ro Bo
ANSTH u MEpONPHUATH | YACOB
s

«HacoCHast O6nacTs NpUMeHEeHus

CTAHIIHSI. HACOCOB PA3JINYHBIX THIIOB.

Tema 1.3. [TpakTruueckas padora Ne 1, YK-2 (VK- Omnpoc / 2

Knaccudpukanus [TonsiTHst: «HACOCY, 2.2); TTCKYCCHUS

HAaCOCOB U «HACOCHBIU arperar, [TKoc-3

BOJIOTIOIEEMHBIX «HACOCHAs YCTAaHOBKA. (ITKoc-3.3);

MAalIuH I10 Knaccudukanust HacocoB u I1Koc-5

pa3IM4YHBIM BOJIOIIOABEMHBIX MAIIMH I10 (TTKoc-5.1)

npuzHakaM. O0JacTh | pa3IMYHBIM PU3HAKAM.

IIPUMEHEHUS O6uacTh IpUMEHEHUs

HACOCOB PA3JINYHBIX | HACOCOB PA3JIMYHBIX THIIOB.

THIIOB.

2 Pasgen 2. IlapaMeTpbl HACOCOB 4
Tema 2.1. OcuoBubie | Jlexmms Ne2 YK-2 (VK- 2
napameTpsl HacocoB: | OCHOBHBIEC TapaMeTPhI 2.1);
rnojiaya, Harop, HAcoOCOB ITKoc-3
roJsie3Has u Cxembl HacocHbIX ycTtaHoBOK | (ITKoc-3.3);
notpebsiemast [Tpubops! 115 U3MEpeHus [IKoc-5
MOIITHOCTb, rapamMeTpoB Hacoca (ITKoc-5.1)

K03 ULUEHT [TpakTrueckast padorta Ne . 2 YK-2 (VK- Omnpoc / 2
II0JIE3HOTO Onpenenenue TpedyemMoro 2.2); Huckycens
JIEUCTBUSL. JUTS TIOJAa4YM BOJBI HATIOpa ITKoc-3 Pemenue
Tewma 2.2. Cxembl Hacoca 1 Haropa 1o (TTKoc-3.3); 3a1a4
HaCOCHBIX [IOKa3aHUAM U3MEPUTEIIBHBIX [TKoc-5

YCTaHOBOK: C npubopoB (TTKoc-5.1)
MOJIOKUTEIBHON U

OTPULATEIIBHOU

BBICOTAMU

BCAChIBaHMI,

cu(OHHOTO THUTIA

[Tpubops! ans

U3MEpeHUS

rapaMeTpoB Hacoca.

Onpenenenue

Tpebyemoro ams

T0JTaYH BOJIBI

Harmopa Hacoca 1

Hamopa 1o

MOKa3aHUSAM

U3MEPHUTEITbHBIX

npubOpOB.

3 Pasnen 3. JlonacTHbIe HACOCKHI 4
Tema.3.1. Jlexums Ne 3 YK-2 (VK- 2
KoHncTpykuus, KoHcTpykuus, MapKUpoBKa U 2.1);

MapKHpOBKa U | K1accuguKaIus JOMacTHBIX [TKoc-3
kiaccuukanus HACOCOB (ITKoc-3.3);
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ITyCKa JIONACTHBIX
HacoCoB

Tema 4.3.
[TapamnensHas u
IocJIeJ0BaTeIbHast
paboTta HacocoB

ITyCKa JIONMACTHBIX HACOCOB.
ITapayienpHas u
nocJeioBaTebHas pabora
HacocoB

Ne u Ha3zBaHMe JIeKIUii/ Popmupyem Bux
No A ——— ble KkoHTpoubHO | Kou-
n/n N paznena MPAKTHYECKUX/ CEMHUHAPCKUX HOMICTEHIH ro Bo
S ARSTH u MEpOoNpHsITH | YacOB
s
Tema 3.2. llpunimun | OCHOBHOE ypaBHEHHUE [TKoc-5
JEeUCTBUSA LEHTPOOEKHOTO HACOCA. (ITKoc-5.1)
LIEHTPOOEIKHOTO ITpakTrueckas padota Ne 3 YK-2 (VK- Omnpoc / 2
Hacoca, wiansl | [TpuHIMI neicTBus 2.2); JTUCKYCCHUS
CKOpPOCTEH Ha BXOJE | IEHTPOOESIKHBIX HACOCOB. I1Koc-3
U BbIXOJI€ pabouero | TeyeHHE KUIKOCTH B (ITKoc-3.3);
KoJieca. KaHaJIax pabodvero Koyeca. [TKoc-5
Tema 3.3. OcHoBHOE | Bxoj xxuakocTu Ha pabouce (ITKoc-5.1)
ypaBHEHUE KOJIECO U BBIXOJ] 3 HETO.
HEHTPOOEKHOTO OcHOBHOE ypaBHEHHE
Hacoca. HEHTPOOESIKHOTO HACOCA.
3aBHUCHUMOCTD 3aBUCHUMOCTH
TEOPETUUYECKOTO TEOPETUYECKOr0 HAamopa
Haropa LEHTPOOEIKHOTO HAcoca OT
LIEHTPOOEIKHOTO YHCIIa JIomacTe pabodero
Hacoca OT Yuciia KoJieca. [lelCTBUTEbHBIN
jonacTtei pabo4yero | Harmop HEHTPOOEKHOTO
KoJeca. Hacoca..
JlerCTBUTEIbHBIN
HaTop
LEHTPOOEIKHOTO
Hacoca. Kparkas
TEOPHsI OCEBOT0
Hacoca
4 Pa3pnen 4.. XapakTepucTHKH JIONACTHBIX HACOCOB M TPyOompoBoaa 6
Tema 4.1 Paboune, Jlextus Ne 4 YK-2 (VK- 2
YHHUBEPCAJIbHBIE, Paboune xapakTepucTuKu 2.1);
0e3pa3mMepHbIe HAaCcOCOB. [TKoc-3
XapaKTEPUCTHKHU CoBmectHas pabota Hacoca ¢ | (I[TKoc-3.3);
HacOCOB. TpyOOIIpOBOIOM [TKoc-5
Tema 4.2. [TapannensHas u (TTKoc-5.1)
CoBmecTtHas paboTa | mociemoBaTeabHas padbora
Hacoca ¢ HAacoOCOB
TPyOOIIPOBOIOM. [Tpaktuueckas padora Ne 4,5 | YK-2 (VK- Ompoc / 4
Pabouas Touka. CoBmecTtHas paboTa Hacoca ¢ 2.2); Huckyccns
CrniocoOsl Tpy6omnpoBoiom. PaGouas IMKoc-3 Pemenue
PETyIUPOBAHUS Touka. CriocoOsI (ITKoc-3.3); 3a/ma4y
PEXUMOB pabOTHI peryJIupoBaHus peKUMOB [IKoc-5
HAcOCOB. Y CIIOBHS paboThl HACOCOB. Y CIIOBHS (TTKoc-5.1)
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00bEMHBIX, BUXPEBBIX,

Ne n HazBanme Jexnmii/ AR ol
N A ——— ble KkoHTpoubHO | Kou-
n/n N paznena MPAKTHYECKUX/ CEMHUHAPCKUX KOMIETEHIH ro Bo
SAHSTHIA /| Mepor;pmlTn 4acoB
5 Pasnen 5. Teopusi mog06usi JIONACTHBIX HACOCOB 4
Tema 5.1 Teopus Jlexuus Ne 5 YK-2 (VK- 2
moA00us JTOMacTHRIX | Teopus moago0ust TIOMacTHBIX 2.1);
HacocoB Kpurepun | HacocoB [TKoc-3
moao0us. Koaddumuent (TTKoc-3.3);
Koaddunment OBICTPOXOAHOCTH JIONACTHBIX [TIKoc-5
OBICTPOXOIHOCTH HacocoB. Kimaccudukarus (TTKoc-5.1)
JIOTIACTHBIX HACOCOB. | JIOMIACTHBIX HACOCOB IO
Knaccudukanms KodhdUIIUEHTY
JIOTIACTHBIX HACOCOB | OBICTPOXOJIHOCTH.
1o ko3 dunrenty [TpakTuueckas paborta Ne 6 YK-2 (VK- Omnpoc / 2
OBICTPOXOTHOCTH. Knaccugukarus nomacTHbIx 2.2); Huckyccus
HACOCOB MO KO3 (HULIUEHTY [TKoc-3 Pemenue
opicTpoxoaHocTu. OOTOUKA (TTKoc-3.3); 3ama4
pabouero KoJjeca Hacoca [TKoc-5
(ITKoc-5.1)
6 Pasnen 6. KaBuranus B JIonmacTHBIX Hacocax 6
Tema 6.1 Kasutanmsa | Jlexuusg Ne.6 VK-2 (VK- 4
B JIOIIACTHBIX Kapuranus B JT0MacTHBIX 2.1);
Hacocax:. Hacocax:. ITKoc-3
Tema 6.2 Jlexrust Ne7 (TTKoc-3.3);
Kapurannonusie KaBurannoHHble UCTIBITAHUS [TKoc-5
UCTIBITaHUSI HACOCOB.. (ITKoc-5.1)
HAacoOCOB.. [Tpaktuyeckas pabora Ne 7 YK-2 (VK- Omnpoc / 2/2
KaBuranus B 10macTHbIX 2.2); Huckyccus
HAcocax: MOHATHE, TPUIHHBI [TKoc-3 TectupoBan
BO3HUKHOBEHUS, (TTKoc-3.3); ue
BO3JCHCTBUSA Ha JETalu U [TKoc-5
paboty Hacoca. Mepbl (TTKoc-5.1)
00pHOBI C BOSHUKHOBEHHEM U
MOCJICACTBHSIMH KaBUTAINH B
JIOTIACTHBIX HacOCax.
Kputnueckuii 1 1onyCTUMBINA
KaBUTAIIMOHHBIC 3aI1aChI
7 Paznen 7. Ipyrue TMIbI HACOCOB U BOAONOAbEMHUKOB 4
Tema 7.1. Jlextus Ne.8 YK-2 (VK- 2
Knaccudukanus, Knaccudukanus, npuHuumn 2.1);
IIPUHLUI JEUCTBUS, | AEHCTBUS, KOHCTPYKLIHS U [TKoc-3
KOHCTPYKIHS U 001aCcTh PUMEHEHUS (TTKoc-3.3);
o0racThb Pa3INYHBIX THUIIOB HACOCOB.. [TKoc-5
MIPUMEHEHHSI (ITKoc-5.1)
Pa3IUYHBIX THIIOB [MpakTudeckas padora Ne 8 YK-2 (VK- Ompoc / 212
HAaCOCOB.. Knaccugukarus, npuHInn 2.2); TTCKYCCHUS
JIEUCTBUS, KOHCTPYKLHS U [TKoc-3
001aCcTh IPUMCHEHUS (ITKoc-3.3);
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Ne n HazBanme Jexnmii/ AR ol
N A ——— ble KOHTpPOJIbHO | Kou-
n/n N paznena MPAKTHYECKUX/ CEMHUHAPCKUX KOMIETEHIH ro Bo
ANSTH u MEpOoNpHsITH | YacOB
s
IITHEKOBBIX, BUOPAIIMOHHBIX U I1Koc-5
cTpy#iHbIX U apyrux HacocoB | (ITKoc-5.1)
Ta0muna 5
Hepequb BOIIPOCOB JIfd CAMOCTOATC/IbHOI'0 H3YYCHUA TUCHUIIIINHBI
Ne Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB ISt Kou-Bo
Ne pa3znena u Tembl
n/n CaMOCTOSITEIbHOTO H3YY€eHHS 4acoB
1 1. BBeienue, o01Hue CBeIeHHA 0 HACOCAX, HACOCHBIX YCTAHOBKAX M HACOCHBIX
CTAHIHSAX.
Tema 1.1. Kparkuit | Knaccudukamuss HaCOCOB U BOJOTOIBEMHBIX MAIIUH 10
UCTOpPUYECKHI 0030p | pa3inuuHbiM npu3Hakam. OONacTh TPUMEHEHHS HACOCOB
Pa3BUTHS MAIIMHHOTO | PA3JIMYHBIX THIIOB.
BOJIOTIOTbEMA. (Peanuzyemvie  komnemenyuu  YK-2  (umouxamop
Tema 1.2. Tloustus: | docmusicenus komnemenyuu YK-2.1, VK-2.2);
«Hacocy, «HacocHbI | [IKoc-3 (unouxamop oocmudcenuss komnemenyuu I1Koc-
arperat», «HacocHas | 3.3); IIKoc-5 (unouxamop oocmudicerus KOMnemeHyuu
YCTAaHOBKaY, ITKoc-5.1))
«HACOCHAs CTAHIIHSD). 1
Tema 1.3.
Knaccudukanms
HACOCOB U
BOJIOTOTEEMHBIX
MAIIHMH [0 Pa3TUYHBIM
npusHakaM. O0nacTb
MPUMEHEHUS HACOCOB
pa3ITUYHBIX TUIIOB.
2 2. ITapameTpbl HacoCOB
Tema 2.1. OcnoBubie | Onpenenenue TpeOyeMoro mJis TMOAA4Yd BOJBI Haropa
nmapaMeTpsl HACOCOB: | Hacoca W Hamopa M0 TOKAa3aHUAM H3MEPUTETbHBIX
moJ1avya, Harop, PUOOPOB I HACOCHOM YCTAaHOBKU CH()OHHOTO THIIA.
noJie3Has u (Peanuzyemvie  xomnemenyuu  YK-2  (unouxamop
notpedIiseMast oocmudicenus komnemenyuu YK-2.1, VK-2.2);
MOIIIHOCTb, IIKoc-3 (unouxamop oocmudicenus komnemenyuu IIKoc-
Koa(urmeHT 3.3); IIKoc-5 (unouxamop oOocmudicenus KoMnemeHyuu
nojiesHoro aeuctus. | [1Koc-5.1))
Tema 2.2. Cxewmsnl
HACOCHBIX YCTaHOBOK: 5
C TIOJOXKUTEIBHON W
OTPULATEIbHON
BBICOTAMH
BCACBHIBaHUS,
cu(doHHOTO THTIA
[TpuGopsr TUISL
U3MEPEHUS
mapaMeTpoB  Hacoca.
Onpenenenne
TpedyemMoro JUIst
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Ne Ilepeyenb paccMaTpUBaeMbIX BOIIPOCOB 1JIA Koxa-Bo
Ne pa3znena u Tembl

n/n CaMOCTOSITEIbHOT0 H3YYeHHS 4acoB
noJadu BOJBI Hamopa
Hacoca W Hamopa IO
MOKa3aHUAM
U3MEPUTENbHBIX
npuOOpOB.

3 3. JlonacTHbIE HACOCHI
Tema 3.3. OcHOBHOE Kpartkas Teopus oceBoro Hacoca
ypaBHEHHUE (Peanuzyemvie  komnemenyuu  YK-2  (umouxamop
[EHTPOOEIKHOTO oocmudcenust komnemenyuu YK-2.1, VK-2.2);
Hacoca. 3aBUCUMOCTh | [IKoc-3 (unouxamop oocmudicenuss komnemenyuu I1Koc-
TEOPETHYECKOTO 3.3); lIKoc-5 (unouxamop oOocmudicenus KomMnemeHyuu
Haropa ITKoc-5.1))
EHTPOOEKHOTO
Hacoca OT 4ucia 2
joracrtei paboyero
KoJeca.
JlercTBUTEIbHBIN
HaTop
EHTPOOEKHOTO
Hacoca. Kpatkas
TEOPHs OCEBOTO
Hacoca

4 4. XapaKkTepuCcTHKH JIONACTHBIX HACOCOB M TPYOONpPoOBOAA
Tema 4.1 Pabouue, YHuBEpCcalbHbIE XapaKTEPUCTUKU HACOCOB
YHUBEpCaJbHBIE, (Peanuzyemvie  komnemenyuu  YK-2  (unouxamop
Oe3pa3MepHbIe oocmuoicenus komnemenyuu YK-2.1, VK-2.2); 5
XapaKTepUCTUKU IIKoc-3 (unouxkamop oocmudicenus komnemenyuu [1Koc-
HAacOCOB 3.3); IIKoc-5 (unouxamop oOocmudiceHuss KomnemeHyuu

[1Koc-5.1))

5 5. Teopusi no1001si JIOMACTHBIX HACOCOB
Tema 5.1 Teopus | Knaccudukanus JonacTHBIX HACOCOB MO KOAPPUIIUEHTY
NoJ00UST  JIOMACTHBIX | OBICTPOXOAHOCTH
HacoCOB Kputepuu | (Pearusyemvie  xomnemenyuu  YK-2  (unouxamop
oxoous. oocmudicenus komnemenyuu YK-2.1, VK-2.2);
Koadduument IIKoc-3 (unouxamop oocmudcenus komnemenyuu ITKoc-
OBICTPOXOHOCTH 3.3); IIKoc-5 (unouxamop OocmudiceHusi KomnemeHyuu 2
JIONACTHBIX  HACOCOB. | 17K -5 1))
Knaccudukammst
JIOTIACTHBIX ~ HACOCOB
o KO3 UIIIEHTY
OBICTPOXOTHOCTH

6 6. KaBuTanus B JIONMaCTHBIX HACOCAX
Tema 6.1 KaBuranus B | KaButanusi B JOMACTHRIX HACOCAX: MOHSTHE, TMPUYUHBI
JIOTIACTHBIX Hacocax:. | BO3BHUKHOBEHUS, BO3JCUCTBUS Ha JeTalId U paboTy
Tema 6.2 | Hacoca. Mepsl OOprOBI C  BO3HUKHOBEHHEM H 2

KaButanmoHurie
HCIIbITAHUA HACOCOB.

NOCIEACTBUSIMHU KaBUTAIlMM B JIOMACTHBIX Hacocax.
Kputnueckuii 1 1onycTUMbIN KaBUTALMOHHBIE 3a11ACHI

16




Ne Ilepeyenb paccMaTpUBaeMbIX BOIIPOCOB 1JIA Koxa-Bo
Ne pa3znena u Tembl
n/n CaMOCTOSITEIbHOT0 H3YYeHHS 4acoB
(Peanuzyemvle  xkomnemenyuu  YK-2  (umouxamop
oocmudicenus komnemenyuu YK-2.1, VK-2.2);
IIKoc-3 (unouxamop oocmudcenus komnemenyuu IIKoc-
3.3); IIKoc-5 (unouxamop oOocmudicenus KoMnemeHyuu
I1Koc-5.1))
7 7. Jipyrue TUIBI HACOCOB U BOJONOIbeMHHKOB
Tema 7.1. | Knaccuukanusi, mpuUHIUN ACHCTBUS, KOHCTPYKLHUS H
Knaccudukanus, o0yacTb MPUMEHEHUS BUXPEBBIX, [ITHEKOBBIX,
NOPUHIAIT ~ JIEHCTBUS, | BUOPAIIMOHHBIX U CTPYHHBIX HACOCOB.
KOHCTPYKIIUS u | (Peanuzyemvie  xomnemenyuu  VK-2  (unouxamop 5
obmacte TMpUMEHEHHs | docmudicenusi komnemenyuu YK-2.1, VK-2.2);
Pa3IUnYHBIX tunoB | [IKoc-3 (unouxamop oocmudicenus komnemenyuu I1Koc-
HACOCOB.. 3.3); IlIKoc-5 (unouxamop oOocmudicenus KomMnemeHyuu
ITKoc-5.1))
5. O0pa3oBare/IbHbIC TEXHOJIOTHH
Tabmauia 6
IIpumeHeHMe AKTUBHBIX H HHTCPAKTHBHBIX Oﬁpa30BaTe.leHbIX TEXHOJIOTuM
e HaumeHoBaHHe HCIOJIB3yeMbIX
11/-11 Tema u ¢popma 3aHITHS AKTHUBHBIX H HHTEPAKTHBHBIX
o0pa3oBaTe/IbHbIX TEXHOJIOTHH
1 | Beenenue, o01ne CBeICHUS O JI | Jlekuus c 3apaHee 3arjlaHuPOBAHHBIMU
HACcOCax, HACOCHBIX YCTaHOBKaX omubKaMu
Y HACOCHBIX CTAHIIMSIX
2 | [TapameTpsl HacOCOB I13 | PaGoTa B MaJIbIX rpynnax
3 | JlomacTHBIE HACOCHI JI | [IpobnemHas JeKuus
4 | JlonacTHbIE HACOCHI [13 | Pabota B ManbIX rpynmnax
5 | Xapakrepuctuku  jomactHbX | JI | Jlekius ¢ 3apaHee 3amnaaHUPOBAHHBIMU
HaCcOCOB M TPyOOIpoOBOAa omuoOKaMu
6 | Xapakrepuctuku  jomnacTHbIX | [13 | PaGora B Manbix rpynmax
HaCcOCOB M TPyOOIpOBOIa
7 | KaButamuss B jomactHbix | JI | Jlekius c 3apaHee 3aljlaHUPOBAHHBIMU
Hacocax omubKaMu

6. Texymuii KOHTPOJIb YCIIEeBA€MOCTH U MPOMEKYTOYHAS ATTECTALMS 10

6.1. TunoBble KOHTPOJIbHbIE 32IaHUS WJIN HHbIE MATEPHAJIbI, HE00X0AUMbIE

UTOraM O0CBOCHUSA TUCHUIIJIMHDbBI

JJIS1 OLleHKH 3HAHMI, yMEHHMd M HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH

1. IIpumepnsie 6onpocvt K OUCKyccuu no OucCyuniune

Tema 1.2. IloHaTHs: «HACOC», «HACOCHBIM arperar», «HACOCHAas yCTaHOB-Kay,
«HACOCHAs CTAHLIMS.
-KaKuM TpeOOBaHMSIM JTOJKHBI yIOBIETBOPSITH HACOCHI?

17



-4TO BXOAUT B cOCTaB HACOCHOU yCTaHOBKHU

Tema.2.1. OcHOBHBIE MMapaMeTpbl HACOCOB: IMOJAaya, HAMOp, MOJIE3HAs U IO-

TpebiisieMasi MOITHOCTh, KO3 HHUIIUEHT MOJIC3HOTO TCHCTBHS.
-B KaKMX €IMHULAX U3MEPSAETCS M0/1a4a HaCOCOB?
-[I0YEMY Harop HACOCOB U3MEPSIETCS B METpax?

Tema 2.2 CxeMbl HACOCHBIX YCTAHOBOK: C MOJIOKUTEIBHONW U OTPULIATENb-HON
BBICOTaMU BcacbiBaHus, cuonHoro tuma [Ipubopbl mist u3MepeHus mapa-mMeTpoB
Hacoca. Omnpenenenue TpeOyemMoro sl MmoJadyu BOJAbI HAopa HAacoca M Hamopa 1o
MOKa3aHUSIM U3MEPUTEIBHBIX TPUOOPOB.

- IIOYEMY HACOCHasl yCTAaHOBKA, Y KOTOPOW YPOBHHM BOJBI B HUKHEM U
BepxHeM Obede HUKEe OTMETKH OCH Hacoca Ha3bIBAeTCS CU(POHHOM?

Tema.3.1. KoncTpykiusi, MapkupoBKa U KJIacCU(UKALKS JIOTTACTHBIX HACOCOB.

KoHcTpyKius HeHTpOOEKHBIX, TUAarOHAIBHBIX U OCEBbIX HACOCOB, HA3HAUEHUE
OCHOBHBIX Y3JIOB U JieTalield MapkupoBKa. Kitaccudukanuys 1onacTHbIX HACOCOB.

-B 4EM 3aKJII0YAETCs CXOJCTBO U pa3inune HacocoB tuna J[ u tuma K?

Tema 3.2. [IpuHumn necTBUs HIEHTPOOEKHOTO HAcoca.

-korjga Oosee Ba)KHOM XapaKTEPUCTUKOM JIOMACTHOIO HAacoca SIBISETCS pas-
BHBAEMOE JIaBJICHUE, @ HE HAIOpP

Tema 4.1. XapakTepUCTUKH JIONIACTHBIX HACOCOB U TPYOOIIPOBOIA.

- JIIs1 4er0 HYKHbl YHUBEPCAJIbHbIE XapaKTEPUCTUKHA HACOCOB

Tema 4.2.

CoBmectHast pabora Hacoca ¢ TpybOompoBomoMm. PaGouas touka. CrocoOsbl
pEryJIupoBaHusl peKUMOB pabOThl HACOCOB. Y CJIOBHSI ITyCKa JIONACTHBIX HaCOCOB.

- Kakol cnoco0® peryiaupoBaHusi pabOThl HACOCOB IIEE€COOOpPAa3HO HCIHOJIb-
30BaTh Ha KPYIHbBIX HAacocax?

Tema 4.3. [TapamnensHas u ocienoBaTeabHas paboTa HACOCOB.

- KaKuX LeJied TPUMEHSIOT MapauiebHyl0 paboTy HAcOCOB, M KakHe
(aKkTOpBI IPU 3TOM HAJO YUUTHIBATH?

-C KaKO LEJIbIO JIOMACTHBIE HACOCHI OJIKJIFOUAIOTCS MOCIEA0BATENbHO, U KAaKHe
(akTOpBI IPU ITOM HEOOXOAUMO YUUTHIBATH?

Tema 5.1. Teopus mogoOusi TOMaCTHBIX HAacocoB. ['eomeTpuyeckoe, KMHEMa-
TUYECKOE U AuHamuyeckoe nopooue. Kpurepuu nogodus. [Ipakruueckoe MCmonb-
30BaHHe Teopuu mnoaodus. KoapduuueHT OBICTPOXOAHOCTH JOMACTHBIX HACOCOB.
Knaccudukanus momacTHbIX HACOCOB O KOIPHUITUEHTY OBICTPOXOIHOCTH.

-1l KaKUX LeJell Ha MpPaKTHKE UCHOJb3yeTCsl TeOpHsl MoJ00us JIOMACTHBIX
HAaCOCOB.

Tema 6.1. KaBurtanus B 10nacTHbIX Hacocax

-B KaKMX CIy4asx B HACOCaX BO3HUKAIOT KABUTALIMOHHBIE MPOLIECCHI?

2. Ilpumepsl mecmos 011 meKyuye2o u NPOMeENHCYnmouH020 KOHMPOA 3HAHUIL NO
oucyunaune Hacocuvie ycmanoeku

1. I3 KakuX COCTABHBIX YaCTEH COCTOUT HACOCHAS YCTAHOBKA
a) Hacoca, 3anOPHOU apmMamypbl,

0) Hacoca, écacvisaoue2o u HanoOPHO20 MpPyOooOnPo8oda;
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8) HAcoca, 8CACHLBAIOWE20 U HANOPHO20 MPYOONPOBOOd ¢ apMamypou,
2) HACOCHO20 azpe2ama, 6cachlearoe2o U HanoOpHo2o mpyoonpoeooa ¢ apmamypou u
usMepumenbHulMU NPUOOPamu.
2. B kakux equHUIIAX U3MepsieTcs TaBJieHue B cucteme usmepenuss CU?
a) 8 nackansx,
0) 6 Odxtcoynsax;
8) 6 bapax,
2) 8 cmokcax.
3. Kakoe naBjieHue 00bIYHO MOKA3bIBAET MAHOMETP?
a) abconromuoe;
6) uzbvimouHoe;
8) ammocgepHoe;
2) oasnemue 8aKyyma.
4. Pacxox moToka 0003Ha4aeTcs JJATHHCKOM 0yKBOi
a) Q;
0) V,
8) P;
2) H.
5. MouiHoCcTh, KOTOpPas MepeaaeTcsi OT ABUraTeNIsl K BajJy Hacoca
Ha3bIBAeTCA
@) Noe3Hast MOWHOCMb,
0) n00BedeHHAs MOWHOCNDb,
8) euUOpasIUUEeCKAsi MOUHOCDb,
2) Mexanuyeckas MOWHOCMb.
6. MongHoCTh, KOTOPasi OTBOJAMUTCSI OT HACOCA B BUJIE MOTOKA KUTKOCTH
Mo 1aBJIeHHeM Ha3bIBaeTCs
a) no0B8edeHHast MOUHOCIb,
0) nonesHas MOWHOCMb,
8) euopasIUiecKas MOUHOCHIb,
2) Mexanuyeckas MOWHOCMb.

7. 'eomeTpuuyecKasi BBICOTA BCACHIBAHMS
a) paccmosiHue no 8epMuUKaIU Om YPOBHs 600bl 8 B00OUCOYHUKE 00 YPOBHS 800bl
8000NpPUEMHUKE
0) paccmosnue no 6epmMuKaIu om ypoeHs 600bl 8 00OUCMOUHUKE 00 OCU HACOCa
8) paccmosiHue no 6epMUKaIU Om ypoGHs 800bl 600ONPUEMHUKE 00 OCU HACOCa
2) paccmosiHue no 6epmMuKaI Om 0CU HAcoca 00 YPOBHSL 800bl 8 8000UCTNOUHUKE

8. reomerpuueckasi BbICOTa HATHETAHUS

a) pacCTOSTHUE TI0 BEPTUKAIH OT YPOBHS BOABI B BOJOMCTOYHUKE IO YPOBHS BOJIBI
BOJIONIPUEMHUKE

6) paccmosinue no 8epmuKall 0m yposHs 600bl 8 8000UCMOUHUKE 00 OCU HACOCA
8) paccmosiHue no 6epMUKaIU Om ypo8Hs 800bl 6000NPUEMHUKE 00 OCU HACOCA
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2) paccmosiHue no 6epmMuUKaIL OMm OCU HACOCA 00 YPOBHSL 800bl 8 800OUCTNOYUHUKE
0) paccmosnue no 8epmuKaIl 0Om 0CU Hacoca 00 YpOoBHsl 800bl 8 B0OONPUEMHUKE
9. 'eomeTpHruecKasi BbICOTA NOAbeMa
a) paccmosHue no 8epMuKaIU Om YPOo8Hs 800bl 8 6000ONPUEMHUKE 00 YPOBHSL 800bl
8000UCTMOYHUKE
0) paccmosnue no 86epmuKaill 0m yposHs 800bl 8 8000UCMOUHUKE 00 OCU HACOCA
8) paccmosiHue no 6epmMUKaIU Om ypoeHs 800bl 6000NPUEMHUKE 00 OCU HACOCa
2) paccmosiHue no 6epmMuKaIl Om o0CU HACOCa 00 YPOBHSL 800bl 8 B00OUCTNOUHUKE
0) paccmosinue no 8epmuKal Om 0Cu Hacoca 00 YPOBHs 800bl 8 B0OONPUEMHUKE
10. 'mapaBianyecKUMHA MAIIMHAMYU HA3bIBAKOT
a) MauuHsl, 8blpabamuolearoujue SHePUro U coobuanue ee HCUOKOCmu,
0) MawuHbl, KOMopbsle COOOWAIOM NPOXOOAULCU Yepe3 HUX HCUOKOCMU
MEXAHUYECKYIO DHEPSUIO, TUOO NOTYYAIOM OM HCUOKOCMU YACMb IHepUU U
nepeoaiom ee paboyum opeaHam;
8) MawluHbvl, CNOCOOHBIE pabomams MOIbKO NPU UX NOJIHOM NOSPYHCEHUU 8
HCUOKOCMb C COODWEHUEM UM MEXAHUYECKOU IHep2UU NPUB0Od;
2) MAUWUHbBL, COCOUHIOUWUECS MeHCAY CODOU cucmemou mpyoonpoeooos, no
KOMOPbIM 08UIHCEMCSt pabouas HCUOKOCHb, OMOAWAsl IHEPIUIO.
11. OceBble HACOCHI, B KOTOPBIX MOJIOKEHUE JIonacTed padoyero Kojaeca
He U3MeHsIeTCsl Ha3bIBaeTCsl
a) CMayuoHapHO-10NACIHbIM,
6) HenoBOPOMHO-T0NACMHBIM,
8) JHCECMKONONACMHBIM,
2) HCecmKOBUHMOBBIM.
12. B noBOPOTHO-JI0NACTHBLIX HACOCAX MOBOPOTOM JIONACTEl peryjaupyercsi
a) nYIbLCayuro HCUOKOCMU HA 8bIX00€ U3 HACOCA,
6) ckopocmub 8paujeHus 1onacmetl;
8) HanpasieHue no0ayu HUOKOCmu;
2) noodaya HcuoKocmu.
13. O0bemublit KII/{ Hacoca oTpaskaeTr norepu MOIIHOCTH, CBSI3AHHbIE
@) ¢ BHYMPEHHUMU NePemoKaMU HCUOKOCTU BHYMPU HACOCA Yepe3 3a30Pbl
NOOBUNCHBIX INEMEHMNO8,
0) ¢ BO3HUKHOBEHUEM CUTIbL MPEHUSL MENHCOY NOOBUNCHBIMU IIEMEHMAMU HACOCA;
8) ¢ dehopmayueti nomoka paboueti HUOKOCMU 8 HACOCE U C MPEHUEM HCUOKOCHU O
CMEHKU NPOMOYHOU YaACU;
2) ¢ HeNOCMOSIHHBIM PACX000M HCUOKOCMU 8 HACHEMAMEIbHOM MpPyOOnpogooe.
14. Mexannuecknii KIIJ/I Hacoca oTpaxaer morepu MOIIHOCTH,
CBSI3aHHbIE
a) ¢ BHYMPEHHUMU NePemeyKamMu HCUOKOCMU HYMPU HACOCA Yepe3 3a30Pbl
NOOBUNCHBIX INEMEHMNO8,
0) ¢ BO3HUKHOBEHUEM CUIbI MPEHUSL MEAHCOY NOOBUNCHBIMU INEMEHMAMU HACOCA,
8) ¢ deghopmayueli nomoka paboueti HUOKOCMU 8 HACOCe U C MPEHUEM HCUOKOCHU O
CMeHKU 2uopoannapama;
2) ¢ HeNnOCMOSIHHBLIM PACX000M HCUOKOCMU 8 HACHeMamelbHOM mpyoonpogooe.
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15. I'mapasauueckunit KII/I Hacoca oTpaxkaeTr morepu MOIIHOCTH,
CBSI3aHHbIE
a) ¢ BHYMPEHHUMU NepemeyKamu HCUOKOCMU HYMPU HACOCA Yepe3 3a30Pbl
NOOBUIICHBIX INEMEHMOB,
0) ¢ BO3HUKHOBEHUEM CUTIbI MPEHUS MEHCOY NOOBUNCHBIMU ITEMEHMAMU HACOCA;
8) ¢ deghopmayueti nomoka paboueil HuoKOCmu 8 HAcoce U C MpPeHUuem HCUOKOCHU O
CMeHKU eudpoannapama;
2) ¢ HeNOCMOSIHHBIM PACX000M HCUOKOCMU 8 HACHeMamelbHoM mpyoonpogooe.

16. XapakTepucTHKOI HACOCA HA3BIBAETCS
@) 3a8UCUMOCINb UBMEHEHUsT 0ABeHUs U pacxo0a Npu U3MeHeHUU 4acmomol
spaujeHus 8ana;
0) e2o ceomempuyecKkue XapaKmepucmuxu,
8) €20 mexHuyecKue XapaKmepucmuku: HOMUHaIbHoe 0dejlerue, pacxoo U 4acmoma
spawenus eana, KI1J/[;
2) 3asucumocmuv nanopa, mowpocmu u KI1J[ nacoca om e2o nooauu npu nocmosHHou
yacmome 6pawjenusl 8aid.

17. Touka nepeceyeHusi KPUBOH MOTPEOHOI0 HANIOPA € XapPaKTEePUCTUKOMN
Hacoca Ha3bIBaeTCs
a) MmouKol ONMUMATLHOU pabombl,
0) pabouetl moukou;
8) MOUKOU nooa4u;
2) mouKou Hanopa.

18. XapakTepucTuka noc/jiea0BaTejIbHOI0 CoOeIMHEHUsI HECKOJIbKUX
TPYOONIPOBOAOB ONpeaeasieTcsi
a) nepeceuenuem XapaKmepucmuku Hacoca ¢ Kpugou nompeoHo2o Hanopa,
0) crodiceHuem abcyucc XapaKkmepucmux Kaxcoo2co mpyoonposooa;
8) YMHOJICEHUEM OPOUHAM XAPAKMEPUCTUK KAXHCO020 mpPydonposooa Ha 0Ol
pacxoo HcuoOKoCcmu,
2) clodicenuem opoOUHam XapaKmepucmuk Kaxrcoo2o mpyoonpoeooa.

19. HazoBure cnoco0bl peryJilMpoBaHusl pe;kxuMa padoTbl HEHTPOOEKHOIO0
Hacoca, He npuBoAsilye K cHmkenuro KITJL
a) obmouxu pabouezo Koneca;
0) Opoccenuposarusi;
8) U3MeHeHUe YaACNOmbl 8PAUJEHU,
2) ) u3MeHeHus yena yCmaHnoeKu 10nacmell.

3. IlIpumepnvie 3a0auu no oucuyunaune Hacocuvie ycmanosku
Pa3znea 2. [lTapaMeTpbl HACOCOB.
3aoaua:
Bona 3abupaeTcs HacocoM W3 BOJOMCTOYHUKA U MTOAACTCS 1O CTATBHBIM
TpyOOIpOBOAaM B BOJIOIIPUEMHHK COTJIACHO MPUBEACHHON HUKE CXEMBI.
TpebyeTtcs onpenenuTb HEOOXOAMMBIN JIJIs MOJJaYu BObI HAIOp Hacoca
HcxonHble TaHHBIE:
- nofasaemslii pacxon Q = 0,9v%/c
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- reoe3ndecKas BeicoTa noasemMa H. = 52m;

- IMaMETP U JJIMHA BcackiBaromiero Tpyoomnposoaa Dy = Im, L1 =35m;

- TMaMeTp M JJIMHA HanmopHOTo TpybompoBoaa Dy = 0,9m, Ly =400m;

- MECTHBIC TTIOTEPU HAIOPa MPUHATH COOTBETCTBEHHO BO BCACHIBAIOIIEM H
HAIIOPHOM TPYOOIpoBoie paBHBIMU NSy, = 0,27m, W7, = 0,3 1m;

- IOTEPH HAIIOpa I10 JUIMHE paccuuTaTh 1o Gopmyne AQ3L

- YIACIBHOE COMPOTUBIIEHUE TPYOOTPOBOIa A BCACHIBAIOIIETO U HATIOPHOTO
IPUHATH COOTBETCTBEHHO paBHBIMU A% = 0,017, A" = 0,03;

o @
ocb O o N1
Hacoca, 9N
H- _ _~ So

. | & 4+
:.v. § S Z

== Zapeukka == T
wy.=0,
2

OtBer H = 53,6 1m.

Paznen 4. XapakTepucTHKH JIONIACTHBIX HACOCOB M TPYOOIIPOBOAA

3aoaua 1

1. Bona mogaeTcs 1mo cucTeMe CTaNbHBIX TPYOOIIPOBOIOB TUAMETPOM =
500mm, nuaoit = 900M Ha BeIcOTy 26Mm. TpeOyeTcsi TOCTPOUTh XapaKTEPUCTUKY
Tpy6omposona H,, =f(Q). Ilotepu Hanopa 1o yirHe TPyOOIPOBOIA PACCUUTATH IO
popmyse AQL, yenbHOE CONPOTUBIEHHE TPYOOIPOBOaa A IPUHATE PaBHBIMU A =
0,0578c?/m°. MecTnble norepu Hanopa humy B Tpy6ompoBoae npuHATh paBHbIME 10%
OT TIOTEPH 1O JJIUHE;

XapakTepucTuka TpyOoonpoBoia

Q, m*/c | 0 | 005|010 | 0,15 | 0,20 | 0,25 | 0,30 | 0,35 | 0,40
H,,m |260]26,14 2657 |27,29 | 28,29 | 29,58 | 31,15 | 33,04 | 35,16

3aoaua 2

2. Bona 3abupaetcs nieHTpoOekHbIM HacocoMm Mapku /[ —1000 - 40 (14H/[c), n
= 980 06/mun W3 BOAOUCTOYHMKA M TOJAETCSA IO CTalbHBIM TpyOOmpoBoAam B
BOJONPUEMHHUK XapaKTepHUCTUKA Hacoca MPUBEICHA HUXKE.

TpeOyeTcst onpeneauTh peKuM paboThl HACOCA U COOTBETCTBYOIIYIO MY
rnojavy, Harop, MomHocts 1 KIT/I.

HUcxonHble TaHHBIE:

- Teozie3nyecKas BeicoTa rmoagbema H, = 26.m;

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

- - IOTEpH HAIIOPA 110 JUIMHE paccYuTaTh 10 popmyne AQ?L

- YIENBHOE COTPOTUBIIEHUE TPYOOTPOBOIa A IPUHATH PABHBIMU A =
0,0578c*/m°®;

- MECTHBIC MOTEepH Harnopa Nmx B TpyOOMIpoBoe MpUHATH paBHbIMU 10% oT
NOTEpb IO IJUHE;
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Xapaxkmepucmuxka nacoca /I —1000 - 40 (14H/[c), n = 980 o6/mun
OtBert: Q, = 380n/c, H, = 43m

Paznen 5. Teopusi moao0usi JIOMACTHBIX HACOCOB

3aoaua:
H, M
B
N, 7%
10 — 50 H.-Q
| “\\ n_ Q Nl KBT
T~
/
80 — 40 :’ = \\ 220
il - T~~~ N L
60 — 30 ,/ ™ |- 180
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2010 N"-Q/ ] L 100
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0 5 10 1 20 20 30 350 e 450 500 Q, 1/c

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

Omnpenenuth HEOOXOJUMYIO YACTOTY BpalieHus Ny Bana Hacoca /[ —1000 - 40
(14H/]c), n = 980 06/mun, XxapaKTepUCTUKA KOTOPOTO MPUBEICHA HA PUCYHKE C TEM,
4TOOBI IPH HOBOW YaCTOTE HACOC YAOBJIETBOPSUIT pabounM 3HaUeHUsIM Hanopa H,q.s =
33 m u nopaue Qw5 = 350 a/c..

OtBeT: Ny =941 06/Mmun
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4, Hpumepublﬁ nepevdeHs 60npocoe K IK3ameny no ()ucuunﬂune HacocHbvie

YCHMAaHOo6KuU

1. [TonsiTusi: «HAcoc», «HACOCHBIM arperar», «HAcCOCHas YCTaHOBKay,
«HACOCHAs CTAaHIIUSD.

2. Knaccudukaius HacocoB U BOJOMOABEMHBIX MAIIUH MO Pa3TUYHBIM
npu3HakaMm. O0J1acTH TPUMEHEHUS HACOCOB PA3JINYHBIX TUIIOB.

3. Knaccudukanuys onmacTHBIX HACOCOB M WX MapkupoBka. (O0macTh
MPUMEHEHHUS HACOCOB TI0 M0/Ia4ye U HaTopy.

4, OCHOBHBIE DJHEpPreTUYECKUE IMapaMeTpbl Hacoca: I[ojaya, Harop,
noJie3Has U NoTpedisieMasl MOLUTHOCTH, KO3()PUIIMEHT OJIE3HOTO IEUCTBUS.

5. Cxembl HacoCHBIX YCTaHOBOK. ['eoje3mueckas BbICOTa MOIbEMA,

ICOMCTPHUUCCKHNC BBICOTbI BCACBIBAHWSA WM HAruCTaHM:A. HpI/I60pBI ML U3MCPCHUA
JaBJICHU.

6. CxeMa HacCOCHOW YCTaHOBKH C IOJIO)KMTEJIBHOM BBICOTOM BCAaChIBAHUS.
Omnpenenenue Hamopa Hacoca 110 OKa3aHUsIM U3MEPUTENbHBIX IPUOOPOB.

7. (Cxema HacOCHOM YCTAaHOBKHM C OTPULATEIBHOW BBICOTOW BCACBHIBAHMS.
OmnpeneneHre Haropa Hacoca Mo MOKa3aHUsIM U3MEPHUTENIbHBIX PUOOPOB.

8. Cxema HacocHOM ycTaHOBKM cudonHoro tumna. OmpejesieHHe Hamopa
Hacoca Mo MOKa3aHUsIM U3MEPUTENbHBIX TPUOOPOB.

9. [leHTpoOEKHBIE  KOHCOJIBHBIE  HAcOChl:  00JaCTh  NPUMEHEHWS,

KOHCTPYKIIHUS, TOCTOMHCTBA U HEJIOCTATKH, MapKUPOBKA.

10. IlenTpoOeHBIE HACOCHI C JBYCTOPOHHHM BXOJIOM B pabodee KOJeco:
00J1aCTh PUMEHEHUS, KOHCTPYKIIHS, IOCTOMHCTBA M HEJIOCTATKU, MAPKUPOBKA.

11. [lenTpoOexHbIE MHOTOCTYIIEHUYAThIE CEKIIMOHHBIE HACOCHI: 00JIaCTh
PUMEHEHUS, KOHCTPYKIIMS, JOCTOMHCTBA U HEJOCTATKH, MAPKUPOBKA.

12. IlenTpoOeXHbIE MHOTOCTYIIEHYAThIE HACOCHI C OCEBBIM Pa3beMOM
Kopmyca: oOJacTh TPUMEHEHMs, KOHCTPYKIUS, JOCTOMHCTBA W HEIOCTaTKH,
MapKHUPOBKA.

13. IlenTpoOexHbie (pekambHbIC HACOCHI: HA3HAYeHUE, 00J1aCTh MPUMEHEHUS,
KOHCTPYKIIMS, JOCTOMHCTBA U HEJIOCTATKH.

14. LlentpoOexHble BEpTUKAJIbHbIE HACOCHI: 00JIACTh MPUMEHEHUS,
KOHCTPYKIIUS, JOCTOMHCTBA U HEJIOCTATKH, MAPKHUPOBKA.

15.  OceBble HACOCHI C KECTKO3AKPETUICHHBIMU U MOBOPOTHBIMU JIOMIACTSIMHU:
00J1acTh MPUMEHEHUSI, KOHCTPYKITUS, TOCTOMHCTBA U HEJIOCTATKH, MaPKUPOBKA.

16. JlmaroHanbHbIE  HACOCBI: 00JIaCTb  TPUMEHEHUS, KOHCTPYKIIHSI,
JIOCTOMHCTBA U HEIOCTATKH, MaPKUPOBKA.

17. CkBaXXMHHBIE HACOChl C TPAHCMHCCHUOHHBIM BajOM M C MOTPYKHBIM
ANIEKTPOJBUTATEIEM: 00JIaCTh MPUMEHEHMs, KOHCTPYKIIHMS, JOCTOMHCTBA W
HEJIOCTAaTKH, MapKUPOBKa.

18. BogoxonbpleBbie BaKyyMHBIE HACOCHI: Ha3HA4YCHHE, KOHCTPYKIIHS,
MIPUHIMII IEVCTBHUSL.
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19. BuxpeBble Hacochl: 00JIaCTb NPUMEHEHHS, KOHCTPYKIUS, MPUHLIUI
JNEUCTBUSL.

20.  CrpyiiHble HACOCHI: 00JIACTh MPUMEHEHUS, KOHCTPYKIIHS, TOCTOMHCTBA U
HEJOCTaTKH, MPUHIUN JIeHCTBUSI.

21. BozaymiHble BOJONOABEMHHKH: O0JACTh MPUMEHEHUS, MPHUHIIUII
JeHCTBHS, TOCTOMHCTBA U HEJOCTATKHU.

22. llopmHeBble U IUIyHXKEpPHBIE HACOCHI: 00JacTh  IPUMEHEHUS,
KOHCTPYKIIUS, IPUHIIAI JEHCTBUSI, TOCTOUHCTBA U HEJIOCTATKHU.

23. OceBas Harpyska: MPUYUHBI BO3HUKHOBEHUS, CIIOCOOBI
YpaBHOBEIIMBAHUS OCEBBIX YCUIIMN Y PA3JIMYHBIX TUIIOB HACOCOB.

24. IlpuHuun AeUcTBUS LEHTPOOEKHOro Hacoca. TeueHue >KUIKOCTU B
KaHajax pabouero kKosueca mpu OECKOHEUHOM M KOHEYHOM YHCJIIE JIONACTEH.

25. IInasbl ckopocTeil ABMXKEHUS JKUIKOCTH MPU BXOJE HA JIOMACTU U NPHU
BBIXOJI€ U3 pabovero Kojeca mpyu OECKOHEYHOM U KOHEUHOM YHCIIE JIOTMACTEH.

26. OcHOBHOE ypaBHEHHE IICHTPOOSKHOr0 Hacoca (ypaBHEHHE Oiinepa).
BeiBog (dopmysiel Teopetudeckoro Hamopa Hp, pabouero koisieca ¢ O€CKOHEYHO
OO0JIBIIMM YHCIIOM JIOTIACTEH.

27. Teopernueckuii Hanop Ht 1ieHTpoOexkHOro Hacoca ¢ KOHEYHBIM YUCIOM
nonactei. CBA3b Mex 1y BenuunHamMu Hrq, 1 Hr.

28. Bmmsame yrma  yCTaHOBKM — JIOMAcTeif,,,,Ha HAmop  Kojeca
IIEHTPOOEIKHOTO Hacoca.

29. Tlorepu B pabouux opraHax u Kod(pPUIUEHTHI TOJIE3HOTO ACUCTBUS 11.0.
Hacoca: 00bEMHBIN, THAPABIMYCCKHIEC, MEXaHUUECKUE, TTOTHBIMH.

30. Kparkas Teopus OCHOBHOTO Hacoca. TeueHue XKUAKOCTH B pabodeM
KOJIECE M BBINPABIISIIONIEM armapare. TeopeTuuecKuid U JEHCTBUTENBHBIN HAIOPBI
0CEBOr0 Hacoca.

31. Teopus noaoous JIONACTHBIX HAaCOCOB: Tr€OMETPUYECKOE,
KMHEMaTHYeCKOe ¢ JWHAMHYECKOe TMoa00ue: OCHOBHBIC KPUTEPHH TOI00Ms
JIOTIACTHBIX HACOCOB.

32.  KoadduimeHT OBICTPOXOAHOCTH JIOMACTHBIX HACOCOB MNg: TOHATHE,
BbIBOJ (opmynbl. Kiaccudukainus J0OMacTHIX HAcOCOB B 3aBHCHMOCTH  OT
kod(durmenTa OBICTPOXOTHOCTH.

33. KaBwuranus B JONMAcTHBIX HAacOCaX: MOHITHE, TPUYNHBI BOZHUKHOBEHUS,
BO3JICHCTBUS Ha JeTaid U paboTy Hacoca. KaBuTtanuonHas 3po3usi. Mepa 60pbObI C
MOCTIEICTBUSIMHA KaBUTAIIMH B JIOTIACTHBIX Hacocax. KaBurannonHslit 3anac Ah.

34. KaBuTauMOHHBbIE HCHBITAHUS JIOMACTHBIX HACOCOB: I€JIb HWCIBITAHUS,
CXeMa YCTaHOBKH, U3MEpUTENbHAS alnmaparypa, METOAUKa MPOBEACHUS UCIIBITAHUM.
KpuTtnueckue u JOMyCTUMbIE KaBUTAMOHHbIE 3anacel: Ahy, Ahy, Ahy,, Ahy,,

35. XapakTepucTWK JIOMACTHBIX  HACOCOB: BHJIBI W  OCOOCHHOCTH
XapaKTEPUCTHUK I11.0. ¥ OCEBBIX HACOCOB. 3aBUCUMOCTH XapaKTEPUCTUK HACOCOB OT
obicTpoxoaHocTH. PaGouast obnacTe Ha XapakTEpUCTHKE Hacoca. YCJIOBHE IyCKa
JIOTIACTHBIX HACOCOB.

36. CoBmectHas pabota Hacoca C TpyOONmpoBOAOM. XapaKTEPUCTHKA
Tpybonposoaa Hy, — Q. Paboyas Touka.
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37. IlapannenbHast paboTa JOMACTHBIX HACOCOB C OJIMHAKOBBIM HAMOPHBIMU
XapaKTepUCTHKAMH: CXE€Ma COCJAMHEHHUs, YCIOBUS MPUMEHEHHUS, [OCTPOCHHE
CyMMapHOM HamopHOW XapakTepucTuku. OnpeneneHue oOuied pabodeil TOUKU U
pabounx TOYEK KaKIOTO Hacoca.

38. [IlapamnenpHas paboTa JOMACTHBIX HACOCOB C PA3IMYHBIMU HAIOPHBIMHU
XapaKTepUCTHKaAMH: CXE€Ma COCJAMHEHHUS, YCIOBUS MPUMEHEHHUS, IOCTPOCHHE
CyMMapHOM paboueil xapaktepuctuku. OmpenesneHue oOmEed pabodeil TOYKU U
pabouux TOYEK KaKJI0TO Hacoca.

39. [IlocnenoBarenbHass paboTa JIOMACTHBIX HACOCOB: CXE€Ma COEIMHEHMS,
yCJIOBUSI IPUMEHEHHUS, IOCTPOCHHUE CyMMapHOW HAITIOPHON XapaKTEPUCTUKHU.

40. TIlapameTpuyeckue MCIBITAHUS JIOMACTHBIX HACOCOB: II€JIb UCIIBITAHUH,
CcXeMma YCTaHOBKH, U3MEPUTEIIbHAS alapaTypa, METOANKA TPOBEICHUS UCTIHITAHUS.

41. CnocoOsl perynupoBaHusi pabOTHI JIONACTHBIX HacocoB. [IpeumyiecTBa
Y HEIOCTaTKU
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6.2. Onucanmne nmokasaresieil 1 KpUTEpUEeB KOHTPOJISI YCIIEBA€MOCTH,
onMcaHue MIKAJ OLleHUBAHUS

Jlis OIeHKH 3HAHWM, yMEHHM, HaBHIKOB U (HOPMHUPOBAHHS KOMIIETEHIIMH T10
AUCHUIUTUHE MOXET NPUMEHATHCS OallTbHO-PEUTUHTOBAs)/ TPAAUIIMOHHAS CUCTEMA
KOHTPOJIS ¥ OLICHKH YCIIEBAEMOCTH CTYJEHTOB.

HpI/I HUCIIOJIBb30BaHHUHN TpaI[HHHOHHOﬁ CHUCTCMbI KOHTPOJISI 1 OICHKH
YCIICBACMOCTHU CTYACHTOB OOJI’KHBI OBITh MMpCACTAaBJICHbBI KPUTCPUHN BbICTABJICHUA
OLICHOK IIO quBIpeX6aHHLHOﬁ CUCTCMC «OTJIMYHO», «XOPOIIO»,
«YJOBJICTBOPUTCIIbHO», KHCYIOBJICTBOPUTCIBHO» o0 «3a49€T», KHE3a4YCT».

Kpurtepun onieHnBaHus pe3yjbTaTOB 00y4eHHS

Tabania 8
Ouenka Kpurtepun oueHnBanus
OIICHKY «OTJIHYHO)» 3aCTY)KUBACT CTYACHT, OCBOUBIIUI 3HAHUS,
. MEHUS, KOMIIETEHIIMU 1 TEOPETUUYECKII MaTepual 6e3 mpooOeos;

Bricokunii ’ ’

OBCHE €Sy BBITIOJTHUBIIHIA BCE 33JJaHUs, PEAYCMOTPEHHBIC yUSOHBIM TUTAHOM Ha

yp BBICOKOM Ka4€CTBEHHOM YpPOBHE; MPAKTUUECKHE HABBIKU

(oTIIMYHO)

po¢eCCHOHATHLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C()OPMHUPOBAHEI.
KoMmnerenuumn, 3akpeniéHHple 3a JUCHUIUIMHON, ¢(pOpMUPOBaHbI HA
YPOBHE — BBICOKHIA.

OLIEHKY «XOPOILO0» 3aCIy>KUBAET CTYAEHT, IPAKTUYECKU MOJIHOCTHIO
OCBOWBIIHI 3HaHWs, YMCHUSA, KOMIICTCHIIUU U TCOpeTI/I‘IeCKI/Iﬁ
MaTepua, yueOHbIe 3aJaHusl HE OIECHEHBl MAaKCUMATbHBIM YHCIIOM

Cpennuii ypoBeHb
«4»

(xopor0) 0aI0B, B OCHOBHOM C(POPMUPOBAI MPAKTUUECKUE HABBIKH.
Komnerenunu, 3akpeni€Huble 3a AMCLUNIINHON, C(DOPMHUPOBAHBI HA
YPOBHE — XOpOLIHii (CpexHuii).
OLICHKY «yHOBJIETBOPUTEIbHO)» 3aCIy’KUBAET CTYJEHT, YACTUYHO C
[Toporossilii npoOesiaMy OCBOMBIIUI 3HAHUSI, YMEHUSI, KOMIIETEHIIUHN U
YPOBEHB «3» TEOpPETUYECKUI MaTepHrall, MHOTHE yueOHbIe 3a1aHus TMOO0 He
(YZIOBIIETBOPUTEND | BBIIOJIHUI, TUOO OHU OLIEHEHBI YUCIIOM 0AJUI0B OJIM3KUM K
HO) MUHHMaJIbHOMY, HEKOTOPBIE MPAKTHUECKUE HAaBBIKU HE CHOPMHUPOBAHBI.
KoMnerenuumn, 3akperiéHsple 3a JUCHUIUIMHON, ¢(pOpMHpPOBaHbI HA
YPOBHE — 10CTATOYHBII.
MuHUMAaNBbHBIN | OLEHKY «HEYAOBIETBOPUTEIBHO» 3aCIIyKUBAET CTYACHT, HE OCBOMBIIUI
YPOBEHB «2)» 3HaHUS, YMEHUs, KOMIETEHIIMH U TEOPETUUYECKHI Marepuaj, yuyeOHble
(HeyIOBNIETBOPUTE | 3a/1aHUS HE BBIMOJIHUI, IPAKTUYECKUE HABBIKU HE CPOPMUPOBAHBI.
JbHO) Komnerenuunu, 3aKkpenia¢HHble 32 AMCUUIIINHON, He ¢()OPMHUPOBAHBI.

7. YueOHo-MeTOoAuYecKOe U HH(opMANIMOHHOE O0ecnieyeHue TUCITUTIMHBI
7.1 OcHoBHas JquTEpPaTypa

1. Amu, Mynzep Cyneiiman. Hacockl M HacocHble YCTaHOBKH: YYEOHMK Jisi
CTYJICHTOB BBICIIMX y4eOHBIX 3aBefeHui. Pekomennosano YMO / M. C. Anu, /1. C.
bernsapos, B. @. UebaeBckuii; Poccuiickuii rocy1apcTBEHHBIN arpapHbIii yHUBEPCUTET
- MCXA umenu K. A. TumupszeBa (MockBa). — DIEKTpOH. TEKCTOBbIE JaH. —
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Mocksa: PTAY-MCXA um. K. A. TumupsizeBa, 2015. — 330 c.: puc., Ta01., 1B.HIL.
— (150 ner PTAY-MCXA). — Komneknust: YdyebHas U ydeOHO-METOAMYECKAS
nutepatypa. — Pexxum goctyma : http://elib.timacad.ru/dl/local/357.pdf.

2. JIeontses, B. K. Hacockl 1 HACOCHBIE YCTaHOBKH: pacdyeT HACOCHOU
YCTaHOBKH : yueOHoe rocooue aist By30B / B. K. JleontseB, M. A. bapamesa. — 2-¢
m3a. — Mocksa : U3narenbctBo FOpaiit, 2021. — 142 c. — (Briciiee oOpa3oBaHue).
— ISBN 978-5-534-13028-7. — TexkcT : anexTpoHHbIN // OOpa3oBaTeabHas
wiardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/496511.

3. Kypoukwus, E. FO. NmkeHepHbIe cCHCTEMbI BOJJOCHA0KEHHS, BOJIOOTBEICHUS,
TeriorazocHadxkeHus: : ydeObHoe nocobdue s By3oB / E. FO. Kypoukun, E. II.
JlammkuBckuit. — MockBa : MzmatensctBo Opaiit, 2021. — 151 c¢. — (Bsiciiee
obpazoBanme). — ISBN 978-5-534-14904-3. — TekcT : DJIEKTPOHHBIN //
Oo0pa3zoBarenbHas miatgopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/496957

7.2 lonoJHUTEILHAS JIUTEpaTypa

1. MopryHnos, K. I1. Hacockl 1 HacocHbIe cTaHLIMHU : y4eOHOE TOCOOME 1Jisl By30B
/ K. I1. MopryHoB. — 5-e u3f., crep. — Cankrt-IletepOypr : Jlanp, 2021. — 308 ¢. —
ISBN 978-5-507-44973-6. — Tekct : »iexkTpoHHbld // JlaHb : 3JIEKTPOHHO-
oubnmoteunas cuctema. — URL: https://e.lanbook.com/book/254657

2. Myukas, E. E. Hacocel. HacocHble ¥ BO3IyXOJyBHBIC CTAHIIMHU : y4ecOHOE
nocobue / E. E. lllyukas, E. I'. Ilypukosa, A. b. PonuonoBa. — PocrtoB-Ha-J{ony :
Houckoit ['TY,2021. — 140 ¢c. — ISBN 978-5-7890-1967-2. — TeKcT : 27IeKTpOHHBI
/l Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/237911

3. Kopuesckas, FO. B. Hacocsl 1 HaCOCHbIE CTaHLIMH : 1a0. IPAKTUKYM : y4eOHOE
nocobue / FO. B. Kopuesckas. — Owmck : Omckuit 'AY, 2017. — 115 c.— ISBN 978-
5-89764-612-8. — Texkct : snexTpoHHBIA // JlaHb : 27MEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL.: https://e.lanbook.com/book/113362

7.3 HopmaTuBHbIE PABOBbIE AKTHI

1 CII 31.13330.2021 BonocHab>xenue. HapykHble ceTH U COOPYKEHUSI.

2. CIT 129.13330.2019 «HapyxHble ceTH W COOPY>KEHUS BOJOCHAOKCHHS W
KaHaJIH3aI1H.

3. CIT 66.13330.2011 IIpoekTupoBaHHE K CTPOUTEIHCTBO HAMOPHBIX CETEH
BOJOCHA0KEHUS 1 BOJTOOTBEICHUS.

8. [lepeueHb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«/HTEepHET», HEOOXOAMMBIX /IJIs1 OCBOCHHS AN CIUTIMHBI (MOILYJIA)

1. Onextponusiii karanor Hayuno-Texunuueckoit bubmuoreku Kadenpsr c/x
BosocHaOkenust u BomooTBeneHuss PIAY-MCXA (http://isvov.ru) (cBOOGOIHBII
JOCTYII)
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https://urait.ru/bcode/496957
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

9. IlepeyeHb MPOrpaMMHOI0 o0ecneYeHUsI U HH(POPMAIMOHHBIX CIIPABOYHBIX
cucreM (IIPU HEOOXOAUMOCTH)

1. Dnextponnsiit karamor Hayuno-Texuuueckoit bubGmmorexu Kadenpsr c/x
BojocHa0kenus u BogoorseacHust PI'AY-MCXA (http://isvov.ru) (cBoOOTHBII

JOCTYII)

IlepeyeHb MPOrpPaMMHOT0 00ecneyeHns

Ta0muna 8

n/n
JUCIUIIMHBI (MO1YJIs1)

HauMeHnoBanue
. HaunmenoBanue Tun
pa3nesa yueOHOM
NPorpaMmbl NMPOrpaMMbl

ABTOp Ton

JlomacTHbIe HACOCHI
XapakTepucTuKu
1 JIOTIACTHBIX HACOCOB U
TpyOOIpoBoIa
Teopus nogodus
JIOTIACTHBIX HACOCOB

[TapameTpsl HAcOCOB, nanoCAD

I'padmueckas | «Hanocodr 2021
pa3zpaboTka

[TapameTpsl HacocoB
JlonactHble HACOCHI
XapakTepucTuKu
JIOTIACTHBIX HACOCOB U
TpyOompoBoa

2 Teopus nogodus
JIOMAaCTHBIX HACOCOB
KaBuTarnus B monmacTHbIX
Hacocax
[pyrue Tunel HaCOCOB U
BOJIOTIOJTbEMHUKOB

Microsoft Office | Pacuernas, Microsoft 2021

pabora ¢
TabIuIamMu

10. Onucanue MaTepuaJIbLHO-TEXHMYECKOH 0a3bl, HEOOXO0AUMOii 115
OCyLIeCTBJICHHS 00Pa30BaTEJbHOI0 MPoLecca M0 JMCUUILVINHE (MOLYJII0)

Taomuma 9

CeneHus 00 00eCrie4eHHOCTH CIIENMATN3MPOBAHHBIMHY aYAUTOPUSIMHU,
KaOMHeTaMM, JA00PATOPUSAMH

HameHoBaHMe cneunanbHbIX NOMELLEHUI U
nomeLLeHuit gNa caMmocToATeNbHOM PaboTbl
(Ne yue6Horo kopnyca, Ne ayguropum)

OCHalLeHHOCTb cneuuanbHbIX NOMeLLeHUA 1
nomeLleHuit gNna camocToATeIbHOM PaboTbl

1

2

29/130

1. JTaboparopusiii cren «HacocHas ycranoBka 1» 2 mT.
2. JJaboparopuslii creny «HacocHast yctaHoBKa 2» 2 IIT.
3.JTaGoparopusrit crenn «HacocHast yctaHoBka 3» 1 mir.
4 JTabopaTopusiii cteHn «HacocHas ycraHoBka 4» 1 miT.

5. Mapter 12 mT.
6. Jlocka menoBast 1 mt.

29/244

1. Mapter - 20 mr.
2. Jlocka menoBast - 1 mr.

29

pa3padoTKu




3. MadopmanmoHHbIe CTEHABI - 28 T
4. OxpaH(TeneBusop) — 1 mr

29/104 1. Crena-tpeHaxep-TexXHOIOTHS MOHTaXa CAHTEXHUIECKOT'O
00opynoBaHus U TPyOOIIPOBOIOB;

2. Crenn "ABTOoMaTHU3aI¥s B BOJIOCHAOKCHUU U
BomootrBeaenun" YII5090;

3. JTabopatopHbIii KOMIUIEKC «OYHCTKa CTOYHBIX BOI;

4. Crenp “CucteMa BOJOIIOATOTOBKH: KOATYJISAIHS U
troxymsamus” HTI-11.75;

5. Kommmiekt yueOHO-1a00paTOpHOTO

obopynoBanus "M3yueHne KOHCTPYKINH H

TIPUHIAIIOB pabOTHI TETUIOOOMEHHBIX

ammaparoB';

6. CteH1 — ABTOMATH3HPOBAHHBIN TEIJIOBOW MYHKT;

7. Crenn — TermoBoit HacocC Ki1acca BOJI0-BOJA;

8. CteHn —YCTpoOHCTBO, paboTa U YUET B CHCTEMax OTOILICHHUS
31aHUS;

9. Crenn — JlaT4uku pacxofa, AaBICHUS U TEMIepaTyphl B
cucreme JKKX;

10. Mojenb KOJbLeBOM BOAOIPOBOJHOM CETH

11. YcraHoBka 11 00paObOTKH BOJBIL.

Bubnnorexa numenu H.M. JKenesnosa,
JIncTtBennnuHnas amres, 1. 2k1.

OO1IeXKNTHS
KoMHaTs! 111 caMOIIOATOTOBKHU

11. MeToauveckue peKOMEHJIALNMH CTYIEHTAM 10 OCBOCHHMIO UCHMILIMHBI

Heab MeTOAMYECKHX PEKOMEHIAUMHA — HAy4YUTh CTyJeHTa 3(()EKTUBHBIM
npuemMaM paboThl, MNOMOYb NEPEUTH OT JEATEIbHOCTH, BBIIOJHIEMON MOA
PYKOBOJICTBOM MpENoAaBaTeis, K IeATeIbHOCTH, OPraHU3yEMOM CaMOCTOSATEIBHO, K
3aME€HE KOHTPOJISI CO CTOPOHBI IPENOAABATENSI CAMOKOHTPOJIEM.

3agaumM MeTOAMYECKNX PEKOMEHIAIMIA.

Hayuutsh cTynenra:

. paloHaIbHBIM IpHEMaM padOThl MpPU H3YYEHUHM MaTepuaia u
NOATOTOBKE U K Ca4€ 3a4eTa;

. 3¢ (PEeKTUBHO UCTIOJIL30BaTh KOHCYJIbTALMU MTPENOIaBATENIS;

. OPUMEHSATh KPUTEPUHU OLICHKM CAMOOLEHKH I[P H3yYEHUHU
MaTepuaa,

. PE3yJIbTaTUBHO pabOTaTh C JUTEPATYPOL;

OcHoBHBIMH (hopMaMu O0yUEHHUS CTYJICHTOB SIBJISFOTCS JICKIIUH, TPAKTUYECKUE
U 1a00paTOPHBIC 3aHATHS, CAMOCTOSITEIbHAS pad0Ta, U KOHCYJIbTAIUH.

Oouwiue npaguna u npuemvl KOHCNEKMUPOBAHUA JIEKYUTL

1. KoHcriektupoBaHue JIEKIUKA BEAETCS B CHEUUAIBHO OTBEICHHOW I 3TOrO
TETPaJu, KaXIbIA JINCT KOTOPOU JOJIKEH UMETH MOJs (4-5 cM) ISl TOTOJHUTENbHBIX
3aIUCeN.

2. Heo0xomuMo 3ammchiBaTh TEMYy U IUIAH JIGKIUNA, PEKOMEHIYEMYIO
JUTEepaTypy K TeMme. 3amucHh pa3lieNioB JIEKUMH JIOJKHBI HMETh 3aroJiOBKH,
MO/3ar0JI0OBKU, KPACHBIE CTPOKH.

3. Ha3BaHHbIE B JIEKINU CCHIJIKU HA IEPBOUCTOYHUKHU HAJ0 TIOMETHUTH HA MOJSX,
YTOOBI MPU CAMOCTOSITENIbHON paboTe HATH U BIIUCATh UX.
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4. B KOHCIIEKTE JOCIOBHO 3aITMCHIBAIOTCS ONPEACIICHHSI TIOHSITHIA, KAaTETOPUI U
3aKOHOB. OCTaAJILHOE JTOJKHO OBITH 3aIIMCAaHO CBOMMH CJIIOBAMHU.

5. KaxxmoMy cTyneHTy He0OXOAMMO BBIPA0OTATh U MCIOIb30BaTh JOITYCTUMBIC
COKpaIieHusi Hanbosee paclpoCTpaHEHHBIX TEPMUHOB M TIOHATHH.

B KOHCHEKT ciemyeT 3aHOCUThH BCE, UTO MpEMojaBaTeh MHUIIET Ha JOCKE, a
TaK)XKe PEKOMEHTyeMbI€ CXEMBbI, TAOIHIIBI, JUATPAMMEI H T.]I.

6. [IpocaymanHyo JEKIHI0 HEOOXOIUMO HE3aMEIITUTEIHHO popadboTaTh, 4To
3HAYUTEIHLHO SKOHOMHUT BpEeMs U CITOCOOCTBYET JIYUIIEeMYy YCBOCHHUIO MaTepHaa.

MeToaudeckue peKOMeHIalusl 0 padoTe ¢ JUTEPATypPoi

Oco0oe MecTo cpeld BUIOB CaMOCTOSITENIbHOW paOOThl 3aHUMAaeT paboTa ¢
JUTEPATYPOU, SIBISIOMIASACA OCHOBHBIM METOAOM CaMOCTOSITEIBHOTO OBJAJCHUS
3HaHuAMU. llepedeHb U 00beM JUTEpaTypbl, HEOOXOAUMOM Ui U3y4YEHUs
TUCIUIUIMHBL HacocHbIe yCTaHOBKH, ONpEENsieTcs] MporpaMMOM Kypca U JAPYTHMH
METOJAMYECKUMU PEKOMEHIALMSIMHU.

Bcro nurepatypy MOXXHO pa3fieiuTh Ha YUeOHUKU U yU€OHbIE U METOJUYECKUE
nocoOusi, HayyHble MOHOTpaMUYeCKHe HCTOYHUKH, Hay4yHble NyOJUKAlMK B
MEepUOINYECKOM TmedyaTu. M3 HHUX MOXHO BBIICNHTH JIUTEPATYpy OCHOBHYIO
(pexkoMeH1yeMYI0), JOMOJHUTENbHYIO U JIUTEpaTypy A YriayOJeHHOTO H3yYeHHUS
JTUCLUTUINHBIL.

N3ydeHne TUCHUILIMHBI CIIEAYeT HAUMHATh ¢ Y4eOHUKA, TOCKOJIbKY YUEOHUK —
3TO KHHUIa, B KOTOPOM H3JI0)KEHBl OCHOBBI HAyYHBIX 3HAHWNA IO ONPEIEIECHHOMY
OpeaIMeTy B COOTBETCTBUM C LEISIMH M 3aJadyaMu OOYy4YeHMsI, yCTaHOBJICHHBIMU
paboueit mporpaMMoi U TpeOOBAHUSIMU AUIAKTHKH.

[Ipu pabGoTe ¢ nuTEepaTypoil peKOMEHTyeTCs:

- MEJIJIEHHO MPOYUTATH TEKCT, CTAPAsICh MMOHATH CMBICII U3JI0KEHHOTO;

- BBIJICJIUTH KJIFOUEBBIE CIIOBA B TEKCTE;

- IOCTapaThCsl MOHITh OCHOBHBIE U/IEH, MOATEKCT U OOLIMI 3aMbICEN aBTOPA.

- HE TepATh U3 BUIa OOIINI KOHTEKCT U HE MOTPY>KaThCsl YPE3MEPHO B AECTAIIH.

- IPOBECTH KPUTUYECKUI pa300p TEKCTA C MOCIETYOUUM KOHCIIEKTUPOBAHUEM.

- OTBETUTH IOCJIE€ MPOUYTEHUS Ha BOIIPOCHI, IOJIFOTOBJIEHHBIE K TEKCTY.

HemanoBaxHyto poJib WIpalOT 3aluCH, CJIeJaHHbIE B MPOLIECCE YTCHUS
matepuana. OHU SBISIOTCS CEPbE3HBIM MOJCIIOPHEM B MOATOTOBKE K 3a4eTy, T.K.
MO3BOJIAIOT BKJIIOYATh TIIYOMHHYIO NMaMsTh M BOCHPOHM3BOAMTH COJIECpP)KAHUE paHEe
MMPOYUTAHHON KHUTH.

Cy1iecTByeT Tpy OCHOBHBIX CIIOC00a 3aIUCH:

a) 3amUCh HMHTEPECHBIX, BAXKHBIX [UIS 3AlIOMUHAHUS WIM IIOCIEAYIOLIErO
MCIIOJIb30BaHUs MOJIOKEHUH U (PaKTOB;

0) mnocienoBaTeNbHas 3alUCh MBICICH aBTOpa, MO pas3jaenaMm, TIJlaBaM,
naparpadam kHUTH. Takas 3anuch TpeOyeT TBOPUECKOU nepepaboTKH MPOYUTAHHOTO,
YTO CIIOCOOCTBYET MPOYHOMY YCBOEHUIO COACPKAHUS KHUTH;

B) KpaTKOE M3JI0’KEHUE MPOYUTAHHOTO: COJIEPKAHUE CTPaHUI] YKIIabIBAETCS B
HECKOJIBKO (ppa3, cojiep kaHue IJ1aB - B HECKOJIbKO CTPAHULL CBSI3HOTO TEKCTa. DTOT BU]L
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3aMycy Ipolle, OJIMkKe K IEPBOMCTOYHUKY, HO IIPU TOM TBOPUYECKAsl MBICIIb UNTATEIS
[IaCCUBHEE, a T03TOMY YCBOCHHE MaTepuaa ciadee

BaxHOU COCTaBIISIONIEH HAYYHOTO M3JAHUs SBJSIETCS CIMCOK JUTEPATyphl, HA
KOTOPYIO ccbutaeTcst aBTop. [Ipy BOZHUKHOBEHUH MHTEpeca K KaKoi-To 00cy KaaeMoil
B TEKCTE MPOOJIEME BCErJa €CTh BO3MOKHOCTh OOPATUTHCS K 3TOMY CITUCKY.

Koncynbranum ssisiorcss sddektuBHbiMU  popMaMu  o0ydenus. OHu
WCIIONB3YIOTCA JUIsl OKA3aHMs IOMOILIM CTYJEHTaM IPHU MOATOTOBKE K TEKYLIEH U
UTOrOBOM aTTeCTalluH, JEKUUAM, IPAKTUUECKUM U JJAOOPATOPHBIM 3aHATHUSM, a TAKKE
MH/IMBUIyaJIbHOM pabOThI IPENOAABATENS CO CTYACHTAMH, KENAOIUMHU YTy OJIeHHO
U3Y4YUTh MaTepHall.

OCHOBHBIC PEKOMEHIANMH 1JIs1 OPTAaHU3ALUH CAMOCTOATEIbHON PadoThI:

- IIepe U3y4YEHUEM HOBOU TEMBI IIPOMIUTE «BXOJHON KOHTPOJIIbY», YTO ITO3BOJIAT
BBISIBUTH U YCTPAHUTh MPOOEIIbl B 3HAHUSIX;

- IIPY O3HAKOMJICHUU C HOBBIM Pa3/elIOM MaTepHuaa ONPEIEIUTE Ha PEIICHHUE,
KaKMX 3a/1a4d OH HAIPaBJIEH B TEOPETUYECKOM M IMPAKTUYECKOM IUIaHE, Ha KaKUe
PO ECCUOHATIBHBIX KOMIIETEHTHOCTH OOpAIllEH, C KAKUMHU pa3JieJaMu MPeabIIyIIEro
MaTepuaa CBs3aH;

- CHCTEMAaTHYECKH MpopaldaThiBaliTeé MaTepUall ayJAUTOPHBIX 3aHATHHA (110
KOHCIIEKTaM Y4YeOHOW M HAay4YyHOUW JUTEepaType), BHINOJHAWTE TOMAIIHUE 3aJaHMUs,
pacyeTHO-Tpaduueckue padoThl U YIIPAaXKHEHUS, TOTOBBTE JOKJIA/IbI /ISl BBICTYTUICHHM
Ha CEMMHApax W IMPAKTHYECKUX 3aHATUAX, TEMAaTUYECKUX ITUCKYCCHUSAX W JIEJIOBBIX
Urpax;

- PEryJIipHO IPOBOJMTE TEKYLIUH CaMOKOHTPOJIb NPOWJIECHHOIO0 MaTrepuala,
IIPUMEHSIS JJIsL 3TOr0 BOIPOCHI U TECTHI;

- UCIIOJIb3YMTE KOHCYJIBTALMH MPEIOAABATEINS IS TOJIyYEHUS Pa3bsICHEHUH 110
CJIOKHBIM pas3jiejiaM MaTeprasia U TEKYLIEro KOHTPOJIS 3HAHM;

- UCIOJIb3yWTE KadeApadbHble METOAMYECKUE YKa3aHUs 1O BBIINOJHEHUIO
CaMOCTOSTENIbHBIX ~ JOMAIIHUX  3aJaHuii, pacueTHo-rpaduueckux padboT u
YIIPaKHEHN;

[Ipyn n3ydyenun nucumiuiMHel HacocHbIe YCTaHOBKHM CEIBCKOXO3SIMCTBEHHOTO
BOJOCHA0XEHUSI HEOOXOAMUMO TOJIb30BaThCSl PEKOMEHJOBAaHHOM Kadenpoil OCHOBHOM
Y BCIIOMOIaTeJIbHOM JIMTEpaTypoM, 3aJACHUCTBOBATbH WHTEPHET-PECYPCHI: - CAUTHI
IIPOU3BOAUTENIE  HACOCOB, JBUIaTeled MW  JPyroro TUIPOMEXAHUYECKOTO
00Opy/IOBaHus, a TaKKE MPOEKTHBIX U HUCCIIEI0BATENIbCKUX OpraHu3aiuil. OTBETUTH
Ha BOIIPOCHI CAMOKOHTPOJIS, IPUBEICHHBIE B KOHIIE KAKI0I'0 pa3jieiia U Ha TeCThI

Buowvt u chopmol ompabomku nponyuieHHvIX 3aHAMULL

CtyneHT, TpOIYyCTUBIIUN 3aHATHS, 0053aH O3HAKOMHUTHCA C TEOPETUUYECKUM
MAaTEPUAIOM II0 TEME TMPOIYIICHHOTO 3aHATHUS;, MPEIBAPUTEIIBHO BBINOJIHUB
MPOIYILIECHHBIN pacyeT, MPUUTH HA KOHCYJIBTALMIO K MPENOIABATEI0 ISl IPOBEPKHU
MPAaBUJIILHOCTH BBITIOJIHEHHOTO pacuera.
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12. MeToanyeckue peKOMEHIALMH MPENnoaaBaTesiM 10 OPraHu3anun 00ydeHust
MO JUCIHUILINHE

1. JIexkuu
Hcnone3yroTest Cleayrome MEeTo Ibl, CpeIcTBAa U POPMBI OOyUEHUS:
1. Memoowt 06yuenusn. B npoiiecce YTeHUs JEKIIMU HEOOXOJUMO MPUBJIEKATh
CTYJICHTOB aKTHBHO IIPUHUMATh Y4aCTHE B YCBOCHUU U TOHUMAaHUS MaTepHuaia,
3a/1aBasi BOIPOCHl U KOMMEHTHUPYS OTBETHI CTYACHTOB.
a) no xapaxkmepy no3HAGAMENbHOU 0eAmeTbHOCMU.
- PENPOyKTUBHBIH,
- MPOOJIEMHBIH.
0) no ucmouHuKy 3HaHuUil.
- CJIOBECHBIH,
- HarJISiAHBIA (CXEMbl, PUCYHKH, MOJIENH, IPE3CHTAIINHN ).
Konmponw yceoenus ocyliecTBISI€TCA IyTEM IPOBEJICHUS 3a4eTa.
2.IlpakTryecKre 3aHITUS
[Ipaktnueckue  3aHsATUA 1O  AvcuMIuinHe  HacocHble  yCTaHOBKH
CEJIbCKOXO3SICTBEHHOT O BOJIOCHA0KEHUSI HANPaBJIEHbI Ha (()OPMUPOBAHKE Y CTYICHTA
MPO(ECCHOHANIBHBIX KOMIIETEHLIUW, BKJIIOYas NPUOOPETEHHs 3HAHUM, HABBIKOB WU
YMEHUH B  IPOEKTHO-U3BICKATENIBCKON,  IPOU3BOJICTBEHHO-TEXHOJOTUYECKOH,
OpraHU3alMOHHO-YIIPABIECHYECKON U HAYYHO-HCCIIEAOBATENbCKOMN 1€ATEIbHOCTH.
[IpakTHuecKkue 3aHATHS, ILEJNbI0 KOTOPBIX SBISETCA 3aKpPEIUICHHE H
yriayOsieHne 3HaHUM, NOJyYeHHBIX B JIGKIIMOHHOM Kypce, Leraecoo0pa3Ho MPOBOAUTh
TaKXK€ C MCIOJb30BAaHUEM 3JIEMEHTOB MpoOieMHOro Meroga oOyueHus. Ilpu
UCIIOJIb30BaHUU 3TOTO METO/Ia MPENO/IaBaTeNb, BXO/IE U3JI0KEHUS MaTepraia, CTaBUT
npobsieMy, (GopMyJIHMpyeT [O3HaBaTEeJIbHYIO 3ajady, a 3aTeM, COBMECTHO CO
CTyJICHTAaMU PACKPBIBAET CHCTEMY JOKa3aTEIbCTB, CPABHUBAET PA3JIMYHBIE TOUKHU
3pE€HUs W TMOJXOJbl, TOKA3bIBAET CHOCOO pelieHusl MOocTaBleHHON 3amauu. Ilytem
MTOCTAHOBKM THIATEJILHO MPOJYMaHHOW CHCTEMBI BOIPOCOB MOABOJIUT CTYJIEHTOB K
MMOHUMAHUIO HOBOTO MaTepuajia WM NPOBEpSET YCBOCHHE MMHU YK€ U3YUYEHHOTO.
Bormpocst JIOJIPKHBI OBITH KpaTKUMHU, YETKUMHU, COJIepKaTEIIbHBIMH,
c(hopMyITUPOBAHHBIMU TaK, YTOOBI 3aCTABIISIIN CTYI€HTa 1yMaTh. He cnegyer cTaBuTh
JBOMHBIX, TIOJICKA3bIBAIOIMX BOMPOCOB WJIM HATAJKUBAIOUIUX HA yTaJbIBAHUE OTBETA.
Taxxke He cnegyer (QopMyIHpOBaTH aJbTEPHATHUBHBIX BOIPOCOB, TPEOYIOMIMX
OJIHO3HAYHBIX OTBETOB THUMA “na’” win “HeT”’. Hanpumep, npu paccMOTpeHUHU BOIIpoca
O MECTONOJOKEHUH 3JaHUs HACOCHOM CTAaHLMHM BJOJb TPACChl BOAOIOAAYH,
MpernojaBareyib CTaBUT TNEepell CTYJICHTaMu IO3HaBaTelIbHYIO0 3agauy — «Kakue
(bakToOphI CleAyeT YUYUTHIBAThH MIPHU OTPEIEICHIN MECTOTIONOKEHUSI 3/ITaHNsI HACOCHOU
CTaHLMH?». 3aTeM CpPaBHUBAET PA3JIUYHBIE BAPUAHTHI MECTOIOJIOKECHUS 3aHUS
(BONMIM3M BOJOMCTOYHWKA, BOJM3U BOJONPUEMHHKA WM MEXIY HHUMH), ITyTEM
NOCTAHOBKM THIATEIbHO MPOJYMAHHON CHUCTEMBI BOMPOCOB TMOJABOJUT UX K
NOHUMAaHUIO (PAKTOPOB, BIAUSIONIMX HA PELICHUS MTOCTaBICHHOM 3a1a4u.
PenponykTUBHBINM METO MPOBEAECHUS 3aHATHSI, CyTh KOTOPOTO COCTOUT B
M3yYeHUU MaTepuaia Ha OCHOBE 00paslia WM MpaBuja U HOCUT aJrOPUTMUYECKUN
XapaKkTep, T.€. BBIMOJIHAETCA MO MHCTPYKIUAM, MPEANUCAHUSM, NMPAaBUIIAM, CIIETyeT
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UCIIOJIb30BAaTh TOJBKO TP U3JI0KEHUU MaTepraa, UMEIOIIEro CIIPaBOYHbIN XapakTep.
Opnako W B TOCIHEAHEM CiIy4yae CcleAyeT oOpaTuTh BHHMaHUE CTYJCHTOB Ha
(Gu3nYeCcKyI0 MPUPOAY SIBICHUS TOW WM MHON PEKOMEH IalliH, BETUYUHBI HOPMAaTHUBA,
Koa(uImeHTa u ap.
XKenarenpHOo HOOUTHCS, YTOOBI HA MPAKTUYECKUX 3AHATHUSX CTYCHTHI

MMENM KOHKPETHBI YYEOHMK WM MOCOOHME, TIE COIAEPKHUTCS Marepuai JaHHOIO
3aHsATUA. B Xxome 3aHATHs, mociie OOBSICHEHHUs MpernojaBarelis, leaecooOpa3sHo
HONPOCUTh  CTYACHTOB  BHHMMATEIBHO  O3HAKOMHUTBCA C  WJUIIOCTPALMSIMH,
HNOSICHAIOIIMMU KOHCTPYKLMIO PEAJIbHOTO HAcOoCa, HACOCHOW CTaHIMM, IOCIIE YEro,
3aJlaBasi COOTBETCTBYIOLIME BOIIPOCHI, BBISICHUTH, KaK YCBOEH Marepuai. OIbIT
IPUMEHEHUs MMOJ00HON METOJMKHU MOKa3bIBAaET, YTO CTYJEHTHI 4acTO HE JAI0T cele
TpyJa BHUMATEIbHO pa300paThCsi HE TOJIBKO B JCTANAX KOHCTPYKIMH, HO JaK€ U B
npuHuumne e€ padotsl. [lone3HbIM, OKa3bpIBaeTcd AaTh 3aJlaHUE CTYACHTaM HalTH B
y4eOHHKE OTBET Ha KOHKPETHBIN Borpoc. PaboTa ¢ KHUTOW B ayAUTOPUU B U3BECTHOM
CTENEHU H30aBIISIET MHOTHUX CTYACHTOB OT «KHUTOOOSI3HW», HAET ONpenenEHHbIN
HAaBbIK YTEHUS YEPTEKEN.

[IpenonaBatesb OIEHUBAET OTBETHI CTYJIEHTA U MTPOCTABIIAET PE3YIbTAT 3aLUTHI
B (popme 3ayeTa — 3a4TE€HO / HE3aYTEHO.

IIporpammy pa3padorajiu:

A7
JlentsaeBa E.A., K.T.H., IOIIEHT /:;:;I {’;’;/_
4 .
&
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PEINEH3UA
HAa pa0o4yl0 NPOrpaMmy M CHUILIHHBI
b1.B./1B.02.03 HacocHble yCTAHOBKH
OIIOII BO no HanpasJjieHUIO
08.03.01 CtpoutenbcTBO, HANIPABJIEHHOCTD,
I'uaporexHuveckoe CTPOUTENbCTBO
(kBasMpuKaALUA BBIIYCKHUKA — 0aKaj1aBp)

[TyenkuupiMm ~ Buktopom  BmangumupoBuyem, mnpodeccopoMm  Kadeapbl
cenbckoxo3siicTBeHHbIX Menmopanui, ®I'bOY BO PIAY-MCXA wumenun KA.
TumupszeBa, TOKTOPOM TEXHUYECKUX HAYK (Jlajiee M0 TEKCTY PEIEH3EHT), MPoBeAcHa
penieH3us pabouei mporpammbl auctuiuimabl HacocHsie yctanoBku OITOIT BO mo
HanpasieHuio 08.03.01 CrpourTesibcTBO, HampaBJieHHOCTh ['maporexHmuyeckoe
CTPOUTEJLCTBO (OakanaBpuar) pazpadboranHoit B DPI'BOY BO «Poccuiickuit
rocyaapcTBeHHbIN arpapHblid yHUBepcuTeT — MCXA mmenu K.A. TumupszeBa», Ha
Kaeape CeNnbCKOXO3SIIICTBEHHOTO BOJOCHA0KEHHSI, BOJAOOTBEIECHUS, HACOCOB H
HACOCHBIX CTaHIMK (pa3padoTunk JlenTsera E.A., K.T.H., TOIIECHT)

PaccMoTpeB npeacTaBieHHbIE HA PELEH3UIO MaTepUabl, PEEH3EHT IPHILET K
CJIEIYIOLLMM BBIBOJAM:

1. ITpeabsBnenHas pabodasi nporpamma auciuiinHel HacocHble ycTaHOBKU
(mamee mno Tekcry Ilporpamma) coomsemcmsyem TpeboBanusim DI'OC 1o
Hanpasieruto 08.03.01 CrpourtenncrBo. [Iporpamma codepowcum Bce OCHOBHBIC
pasnensl, coomeemcmegyem — TPEOOBaHUSM K  HOPMAaTUBHO-METOIUYECKUM
JOKYMEHTAaM.

2. llpencraBnennas B Ilporpamme axkmyanbnocms y4eOHOW AMCIUIUIMHBI B
pamkax peanuzanuu OIIOIT BO re nodnesicum comuenuro — NUCIUILIMHA OTHOCUTCS
K 4acTH, JOPMUPYEMOM yUaCTHUKaMHU 00pa30BaTeNIbHbIX OTHOLIEHUH Y4EOHOT 0 MK
—b1.B./Z1B.02.03

3. [IpencraBnennsie B [Iporpamme wuenu AUCUUIITUHBI COOMBEMCIEYION
tpeboBanusiM ®I'OC nanpasnenus 08.03.01 CtpouTtebCcTBO.

4. B cootBerctBuM ¢ IIporpammoit 3a nucuumiuHol HacocHble ycTaHOBKH
3aKkperieHo 3 komnemenyuu. JucuumiivHa HacocHble  yCTaHOBKM U
npeactaBieHHas [Iporpamma cnocobna peanuzosamv WX B OOBSBICHHBIX
TpeOOBaHMUSIX.

5. O6mas Tpyao€MKocTh aucuuIuinHbl HacocHble YCTAaHOBKH COCTaBIISET 2
3a4€THBIX eIUHUIIBI (72 yaca).

6. Uudopmarus o0 B3aWMOCBSI3M M3y4YaeMbIX JTUCHUIUIMH W  BOIMpPOCAM
UCKIIIOUCHMSI  TyONMUpOBaHHWS B  COACPKaHUU JUCIUIUIMH — COOMBEmcmeyem
nercTBuTenbHOoCTH. Jucuuniuvraa HacocHbIe yCTAaHOBKM B3aUMOCBSI3aHA C IPYTUMU
mucuumuinHamMu - OIIOIT BO u  VYuyebnoro mmana mo Hampasienuto 08.03.01
CTponTeabcTBO U BO3MOXHOCTb AYOIMPOBAHUS B COACPKAHUU OTCYTCTBYET.
[TockonbKy AUCHUIUIMHA HE MIPEAyCMaTPUBAET HATMYKME CIEUATbHBIX TpeOOBaHUH K
BXOJIHBIM 3HaHUSM, YMEHUSAM W KOMIIETEHLUSIM CTYAEHTa, XOTSI MOXET SIBISATHCA
IPEAIIECTBYIONIEH ISl CIIEMATbHBIX, B TOM YHCIIE MPOPECCUOHAIBHBIX AUCIUIUIMH,
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UCHIOJB3YIOUINX 3HAHUS B O0JACTH TMAPABIMKU, MATEMATUKU B MPOECCUOHATIbHON
JeATENbHOCTH OaKaaBpa Mo JaHHOMY HAIpPAaBIIEHUIO MOATOTOBKH.

7. IlpencrasnenHas [Iporpamma npeanosiaraeT UCMOIb30BaHUE COBPEMEHHBIX
00pa30BaTENbHBIX TEXHOJIOTUH, HUCHOJIb3YEMBIE MPU PEATU3ALNH PA3IUYHbIX BHUJIOB
y4eOHOH paboTbl. PopMbl 00pa30BATENbHBIX TEXHOJOTHN coomeemcmeayom
crenu(puKe TUCUUTUIHHBL.

8. Ilporpamma aucuurinasl HacocHble yCTaHOBKH Mpe/nonaraet / 3aHATUN
B UHTEPAKTUBHOHN opMe.

9. Bugapl, conepkaHue U TpyAO0EMKOCTb CAMOCTOSITENIBHON pabOThI CTYIEHTOB,
npeactaBieHHble B llporpamme, coomseemcmesyrom TpeOOBaHUSAM K IOJATOTOBKE
BBIITYCKHUKOB, cojepxkamumess Bo @DI'OC  BO  wanpasnenus  08.03.01
CrtpouresibcTBO

10.IIpencraBnennsle U onucaHHble B [Iporpamme GopMbl mekyujeti OLEHKU
3HaHUi (MPOOJIEMHBIC JIEKIIUH, OIMPOCHI, JUCKYCCHH, TECTUPOBAaHHE H.T.I),
coomeemcmeyiom cieliu(puKe TUCUUIIIIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

dopMa TPOMEKYTOUYHOTO KOHTPOJS 3HAHUW CTYIEHTOB, NPEIyCMOTpPEHHAs
[Iporpammoii, ocyuiecTBisieTcssi B popMe dK3aMEHa, YTO COOmeemcmeyen CTaTycy
OUCUUIUIMHBL,  KaK  JUCHUUIUIMHBI ~ 4YacTH,  (OPMUPYEMOW  YYaCTHUKAMH
oOpa3oBaTenbHbIX  OTHOIIEHUM ydeOHoro 1nukiaa — b1.B.JIB.01.03 ®T'OC
nanpasienus 08.03.01 CtpourtenberBo.

11.®opMsbl O1IeHKM 3HaHUH, npeAcTaBieHHble B [Iporpamme, coomeemcmesyrom
crenu(uKe AUCUUIIINHBI U TPEOOBAHUSAM K BBIITY CKHUKAM.

12. VYyeOHO-MeTOAMYECKOE OOEeCneuYeHrne JUCHMIUIMHBI TMPEACTaBICHO:

OCHOBHOW JHTEpaTypoll — 3 uCTOYHHUKA (0a30BbIN YYEOHHK), TOTOJHUTEIHHOM
JTUTEPATYpOoil — 3 HAMMEHOBAHUM, MEPUOANUECKUMU U3MaHuAMHA — 0 UICTOYHUKOB CO
CCBUIKOW Ha DIIEKTPOHHBIE pecypchl, WHTEepHeT-pecypchl — 1 HCTOYHUK W

coomeemcmeyem tpedoBanusM OI'OC nanpasierus 08.03.01 CtpourteabcTBo
13.MarepuaabHO-TEXHUYECKOE OOeCIeueHnue AUCITUIUTMHBI COOTBETCTBYET
cnenupuke aucnuiIuHbEl HacocHble YCTAaHOBKH 0OO0ECIIEYMBAET HCIOJIb30BAHHE
COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCIIC HHTEPAKTUBHBIX METOJIOB OOyUCHHSI.
14. Metoauveckre peKOMEHIAIMN CTYyICHTaM ¥ METOJIMYCCKIE PEKOMEHTAIHH
IIPETIOIaBaTEeIISAIM 110 OpTraHU3aIMK O0YYCHHS TI0 TUCIUTLIMHE JAI0T MPEACTaBICHUE O
cnenupuke odydeHus mo gucruiuimae HacocHble yCTAaHOBKH.
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OBIIUE BbIBO/JbI

Ha ocHOBaHMM NIPOBENEHHOIO PELIEH3UPOBAHMS MOKHO CIENATh 3aKIIOUYEHHUE,
4YTO XapakTep, CTPYKTypa U coJepkaHue paboueil mporpamMmbl AUCIUILTAHBI
Hacocupie ycranoBku OIIOII BO no wnampasinenuto 08.03.01 Crpourensctso,
HAIPAaBIEHHOCTh [ MIAPOTEXHUYECKOE CTPOUTENHCTBO (KBATH(PUKAIUS BBITYCKHUKA —
OakamnaBp), paspaboranHas JlentseBoii E.A. K.T.H., JIOUEHT COOTBETCTBYET
tpedoBanusiM @I'OC BO, coBpeMeHHBIM TpeOOBAHMUSIM 3KOHOMHMKH, PbIHKA TpyAa U
NO3BOJIUT NpHU €€ peaju3aluy YCHEIIHO 00ecrneuuTh (POPMHUPOBAHUE 3asiBICHHBIX
KOMIIETEHIIHH.

Penenszent: Iluenkun B.B., mnpodeccop xadeapsl CenbCKOXO3SMCTBEHHBIX
menuoparuii PI'bOY BO «PTAY-MCXA um. K.A. Tumupsizeay,
JOKTOpP TEXHUYECKUX HAYK
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