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1 PE3YJIbTATBI OCBOEHUSA JUCHUIIJINHbBI

Tabmuma 1 — Ilmanupyemble pe3yabTaThl OOYYEHHS IO AWCIMILIAHE, COOTHECEHHBIE C

YCTAaHOBJICHHBIMH WHAHWKATOpAMU JOCTUKCHUA KOMHCTCHHI/Iﬁ

Pe3ynbrarel o0ydeHus (BiaieHus,

Konu Nuaukaropel
YMEHHUSI U 3HaHUSI), COOTHECEHHBIE C
HAaUMEHOBAHHE TOCTUKCHHUS JuctumiuHa
KOMITETEHITUSIMU/UHIUKATOPAMHA
KOMIIETEHIINH KOMIIETEHIINH
JOCTUKECHHS] KOMITETEHITUT
3Hamu: HOPMAaTHUBHYIO 0a3y
UCIIONIb30BAaHUsI pecypcoB B  cdepe
CTPOUTEIIbCTBA; OCHOBHBIC () 04
CTPOUTENILHOTO MPEANPHUITHS U 3a]]a4u,
KOTOpbIE HEOOXOIUMO PEUIUTh ISl MX
TKC-7.1 b MO D .
JOCTHKEHUS; OCHOBHBIE TEPMHUHBI U
[IpoBenenue
3aKOHBI B  00JacTM  HAcCOCOB |
[TIKC-7 pacueToB U BBIOOp .
BO3/IyXOJIYBHBIX CTaHIIUH.
Beimonaenue obopymoBaHus u
Ymems: pazpabaTeiBaTh, 000CHOBBIBATH
KOMIIOHOBOYHBIX | apMaTypbl HACOCHBIX .
o . U BHEIOPSITh  KOHKPETHBIM  TUIaH
pelIeHui U | CTaHIIMH CUCTEM
HacocHeble u obecrieueHUs pecypcamu chepy
CHEIHAIbHBIX BOJOCHAOXKEHUSA U .

) BO3JIyXOJYBHBIE | HACOCOB U BO3JYXOAYBHBIX CTaHIIUNA Ha
pacacton BOLOOTBEACHIA, CTaHIUU OCHOBE JICUCTBYIOILIETO
HaCOCHBIX [TIKC-7.2 Pa3zpaboTka yro

. 3aKOHO/ATEJIbCTBA, UMEIOLIUXCS
CTaHIIMA CHCTEM | KOMIIOHOBOYHBIX .
o PECYPCOB U OTpaHHYCHUH.
BOJIOCHAOKEHUS U | PEIIEeHUH HACOCHBIX
. Brademy: HaBbIKAaMH  ONpeNEICHUS
BOJIOOTBEICHUS CTAHIIHIA CUCTEM
MOTPEOHOCTH B MaTepUAIbHBIX U
BOJOCHAOXKEHUS U
YeJI0BEUYECKHUX pecypcax, He0OX0IMMBIX
BOJIOOTBE/ICHHUS
JUTSI BBITIOJTHCHUS TIOCTABJICHHBIX 33724,
HaBbIKAMU  BBIOOpa  ONTHMAIBHBIX
CIOCOOOB pEIICHUs 3a7ad, UCXOAS M3
JEHCTBYIOINX MIPaBOBBIX HOPM,
UMEIONIUXCS PECYPCOB U OTPAHUUYCHUH.
2 IMNEPEYEHb OLIEHOYHbIX CPEJIACTB JJIsA MO2TANHOI'O

®OPMHUPOBAHUA PE3YJIBTATOB OCBOEHUA JUCHUILUIMHBI (TEKYIIHAA

KOHTPO.Ib) U IPOMEXYTOYHOM ATTECTAIIUA

2.1 ]l oueHKH pe3yabTaTOB OCBOEHUS TUCIUIIIIMHBI UCTIOIb3YIOTCS:

- O€CHOYHBIC CPEACTBA TCKYIICTO KOHTPOJIA YCIIECBACMOCTH,

- OICHOYHELIC CPEACTBA JI HpOMe)I(YTO‘{HOﬁ arTeCTaguu 110 JUCIHHUITIINHE.

22K OICHOYHBIM CPCACTBAM TCKYHICTO KOHTPOJIA YCIICBACMOCTU OTHOCATCA:

- 3alaHUA U BOIIPOCHI JJIA MMPAKTUYCCKHUX 3aHﬂTHﬁ;

- 33/1aHUS U BOMPOCHI IS JTaOOpaTOPHBIX padoT;

- TCCTOBBIC 3aJJaHUA 110 AUCITUIIIIUHC.

2.3 K OIIEHOYHBIM CpeACTBaM JUIS TPOMEXYTOYHOH aTTEeCTallMd I10

POBOIUMON B JOpME 3a4eTa U SK3aMEHa, OTHOCSTCS:

JUCIUIIIINHE,
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- 3aJJaHMsl U1 KypCcOBOM paboTHl;
- MPOMEXKYTOYHAs aTTecTanus B hopMe 3a4€Ta MPOXOAUT MO pe3yIbTaTaM IPOXOKICHUS BCEX
BUJIOB TEKYIIETO KOHTPOJISl YCIIEBAaEMOCTH;

- OK3aMCHallMOHHBIC BOIIPOCEHI.

3 ONEHOYHBIE CPEJACTBA TEKYIIEI'O KOHTPOJIA YCIHEBAEMOCTHU

3.1 3azanus ¥ BONPOCHI IS IPAKTUYECKUX 3aHATHI. TUNOBBIE 3a1aHus IS TPAKTUYECKUX
3aHsATUN NpencTaBieHsl B [Ipunoxxenun Ne 1.

OueHka pe3yJbTaTOB BBINOJHEHUS 3aJaHUsl IO KaXKIOMY IPAKTHUYECKOMY 3aHATHUIO
MPOU3BOAUTCS MpPU 3alUTE CTYACHTOM BBINOJHEHHOIO 3aJaHus. Pe3ynabTaThl  3alIUThI
MIPAaKTUYECKOr0 3aHATUSl OLICHMBAIOTCS MPENOJABATEIEM IO CHUCTEME «3aUT€HO — HE 3a4TEHO».
CrTyneHT, caMOCTOSITENILHO BBIIIOJIHUBIIMI 33laHUE U IPOAEMOHCTPUPOBABIINN 3HAHUSA, MTOIy4aeT
10 MPAKTUYECKOMY 3aHSATHUIO OLIEHKY «3aU4TE€HOM.

3.2 3aganust 1 BOIPOCHI JuIs 1a00paTopHbIX paboT nmpeactasieHsl B [Ipunoxenun Ne 2.

OrneHka pe3ylbTaTOB BHITIOIHEHUS 3a/1aHUs 110 KaXKI01 1abopaTopHOM paboTe MPpON3BOAUTCS
IpU 3allUTe CTYJEHTOM OT4€Ta IO BBINOJHEHHOW pabore. Pe3ynbTaThl 3allUThl OLEHUBAIOTCS
IpenoaaBaTesieM M0 CUCTEME «3a4TeHO — He 3a4TeHO». CTYAEHT, CaMOCTOSTEIbHO BbIMOIHUBIINN
3aJ]aHKe U TPOJIEMOHCTPUPOBABILIUI 3HAHMSL, ITOJyYaeT M0 JIAOOPaTOpHOU paboTe OLIEHKY «3aUTEHOM.

3.3 3aganue no KypcoBoil pabote. TUOBoe 3aaHue MO KypcoBOi paboTe MpeACTaBIeHO B
[Tpunoxxenun Ne 3.

Cucrema o1leHUBaHUS pe3yJIbTaTOB 3allUThl KYpCOBOM pabOThI BKIIIOUYAET B ce0 ClIeyrolne
OLICHKH: «OTIIMYHO», «XOPOIIO», «YIOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTENIbHO». Kpurepun
BBICTABIICHUS OLICHKH MPEACTaBIEHBI B Ta0I. 2.

Tabmuua 2 — Kpureprun BbICTaBICHUS OLEHKH

Ornenka «HEYJIOBJIETBOPUT | «YyJOBICTBOPUTEI «XOPOIIIO» COTIINYHOY

Kpurepnit €IIbHO» BHOY
1. Cucremrocte 1 | OGnamaer Ob6manaer Ob6manaer Ob6nagaer
MOJIHOTA 3HAHUI B | YaCTHYHBIMU ¥ | MUHAMAaJTbHBIM Ha0OpOM 3HAHWH, | MOJIHOTONH 3HAHWH
OTHOIICHUHU Pa3pO3HEHHBIMH Ha0OpOM 3HAHWH, | IOCTATOYHBIM JJIsl | ¥ CHCTEMHBIM
M3y4aeMbIX 3HAHUSIMU, HEO0XOTUMBIM CHUCTEMHOTO B3TJIS/I0M Ha
00BEKTOB KOTOpBIC HE | s CHCTEMHOTO | B3rJjsja Ha | U3y4aeMbIi

MOXXET  HAy4HO- | B3TJIsiAa Ha | U3y4aeMbIi 00BEKT

KOPPEKTHO M3y4aeMbIii 00BeKT

CBSI3BIBATh MEXIY | OOBEKT

co0oii (TombkO

HEKOTOPbIE u3

KOTOPBIX  MOXET

CBSI3BIBATh MEXKIY

co0oif)
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Ouenka «HEYJOBJIETBOPUT | «yIOBICTBOPUTEI «XOPOLIO» «OTJIIUYHOY
Kpurepuit €JILHOY BHO»
2. Pabora ¢ He B cocrosiauu | Moxer Haiitu | Moxket Haitu, | Moxer HaWTH,
uH(pOpMaIUCH HaxOJIUTh HEO0XOUMYIO MHTEPHPETUPOBAT | CUCTEMATHU3UPOBA
HE00XOIUMYIO WHPOpPMALUIO B | b U | Tb HEOOXOAUMYIO
nH(pOpMAITHIO, pamMKax cuctemaruzupoBa | mHpOpManuio, a
MO0 B COCTOSIHUU | TIOCTABJICHHOM Th HEOOXOJMMYIO | TAKXKE€  BBIIBHUTH
HaxOJIUTh 3a1auu WHPOPMAIUIO B | HOBBIC,
OTJIETBHBIC pamMKax JIOTIOTHUTEIbHBIC
(hparmMeHTHI MIOCTaBJICHHOM HUCTOYHUKHU
uHpopMaluu B 3a1auu uHpOpMAIUK B
paMkax paMkax
MOCTaBJIEHHOMN MOCTaBJICHHOM
3a/1auu 3a/1auu
3.Hayunoe He moxer nenats | B cocrosinuu | B cocrosinuu | B COCTOSIHUU
OCMBICIICHHE Hay4IHO OCYIIECTBIIATh OCYIIECTBIISATh OCYIIECTBIISATh
M3y4aeMoro KOPPEKTHBIX Hay4HO CHCTEMAaTUYECKUN | CHCTEMATHYCCKHIA
SIBJICHMSI, TIPOIIECCA, | BHIBOJIOB U3 | KOPPEKTHBIN u Hay4HO | U Hay4HO-
o0BbeKTa HUMEIOLINXCS y | aHamu3 KOPPEKTHBIN KOPPEKTHBIN
HETO CBEJCHMI, B | MPEJOCTABICHHON | aHAIN3 aHajau3
COCTOSIHUU uHpOpMaIUU MPEAOCTABICHHON | MPEeAOCTaBICHHOM
[IpOaHaIN3UPOBAT WHPOPMAIIH, UHQOpMAIHH,
b TOJILKO BOBJICKAET B | BOBJIEKaeT B
HEKOTOPbIE u3 HCClIeIOBaHUE HcclieIoBaHue
HUMEIOIIUXCS y HOBBIE HOBBIE
HEro CBEJICHUI peJeBaHTHBIC pEEBaHTHBIE
3aj71a4e IaHHbIC MTOCTaBJICHHOM
3ajlaye  JIaHHbIE,
MpeaaracT HoBbIE
PpaKkypchl
MTOCTaBJICHHOM
3a71a41
4. OcBoeHue B cocrosiuuu | B coctosiHuu | B cocrosiuuu | He TOJILKO
CTaHJAPTHBIX pewmaTte  TOJBKO | pelaTh pelarb BlIaJIeeT
aJITOPUTMOB (hparmMeHTHI MOCTaBJICHHbBIE MOCTaBJICHHBIE aITOPUTMOM u
perieHus MOCTaBJICHHOM 3a7a4u 3a1auu MOHUMAET €ero
po(heCCHOHANBHEI | 3aJla4yn COOTBETCTBHUM  C | COOTBETCTBUU  C | OCHOBBI, HO U
X 3a7a4 COOTBETCTBUM  C | 3aIaHHBIM 3a/1aHHBIM npeajiaraeT HoBbIE
3aIaHHBIM aJITOPUTMOM aJrOpUTMOM, pelIeHus B paMKax
QITOPUTMOM, HE MIOHUMAET OCHOBBI | MOCTABJICHHOU
OCBOMII MPEAI0KEHHOTO 3a/1auu
NpeaJI0KEHHBIN ajaropuTMa
AITOPUTM,
JOIyCKaeT
OIUOKHU

3.4 TecrtoBbIe 3a1aHUs

TecToBble 3a1aHus 110 TUCLUIUIMHE NpeAcTaBiieHbl B [Ipunoxenun Ne 4, kimroun mpaBUIIbHBIX

oTBeToB — B [Ipunoxenun Ne 6.
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Lenbto TecTUpoOBaHMs SIBISETCA 3aKpeIUICHHE, YIiIyOJIeHHe M CHCTeMaTu3alus 3HAaHUN
CTYJCHTOB, TIOJYYEHHBIX Ha 3aHATUSAX W B IPOIECCE CaMOCTOSTEIBHONH padOThI; MPOBEICHUE
TECTUPOBAHUS MO3BOJSET YCKOPUTh KOHTPOJb 32 YCBOCHHEM 3HAHUNW M OOBEKTUBU3UPOBATH
IpoLeAypYy OLICHKH 3HaHHM cTyneHTa. OleHUBaHHE OCYLIECTBIIAECTCA MO CIACAYIOUIUM KPUTEPUSIM:
«3aureHo» — 50-100 % npaBUIBLHBIX OTBETOB Ha 3aJJaHHBIE BOIPOCHI; «HE 3auTeHO» — MeHee 50 %

IMpaBUJIbHBIX OTBCTOB.

4 OIIEHOYHBIE CPEJCTBA MNPOMEXYTOUYHOM ATTECTAIIMM TIO
JAUCHUIIVIMHE

4.1 TlpomexxyTo4Hast aTTeCTalus 0 AUCLIUILIMHE TPOBOAUTCA B popMe 3auéTa 1 sk3aMeHa (B
COOTBETCTBYIOILIEM CEMECTPE).

[IpomexyrouHas arTectanus B popme 3auéra MPOXOAUT M0 pe3yibTaTaM MPOX0XKICHUS BCEX
BUJIOB TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH 3a CEMECTP.

K sK3ameHy [O0myCKarTCsl CTYIEHTbI, MOJOXXKHUTEJIBHO aTTECTOBAHHBIE IO pe3yJbTaTaM
TEKYIIEero KOHTPOJIS 3a 00a ceMecTpa U3y4eHHs TUCHUTUTHHBI.

Cucrema OIICHMBAaHHS PE3YyJIbTATOB SK3aMEHA BKIIOYACT B CeOsl CIICAYIOIIHUE OICHKU:
COTJIMYHOY, «XOPOIIIOY, «YAOBIECTBOPUTEIBHOY», «HEYIOBICTBOPUTEIHLHO». KpUTEpHn BBICTaBIICHUS
OIICHKH MpeACTaBIEHBI B Ta0I. 3.

Tabnuma 3 — CucreMa U KpUTEpUU OLIEHUBAHUS

Orenka
- «HEYJIOBJIETBOPUTENBHO» | «YIOBIETBOPUTEIHHOY «XOPOTIIO» «OTIINYHO»
Kpurepuit
OOJajaeT YaCTUYHBIMUA U O06uamaer
O06namaer
Pa3pO3HEHHBIMH O6mnamaer HabopoM .
CucreMHOCTE H . IIOJITHOTOMH
. 3HAHUSMH, KOTOpble HE | MUHHUMAaJIbHBIM 3HAHHUH, .
IOJIHOTA 3HAHWH B . 3HAHUN u
MOXET KOPpPEKTHO | HAaOOpOM 3HAaHUH, | JOCTATOYHBIM
OTHOIIIEHUU . CUCTEMHBIM
CBSI3BIBATh MEXIY COOOH | HEOOXOIUMBIM JUISL | IUISL CUCTEMHOTO
M3y4aeMbIX B3IUISIIOM Ha
(TONMBKO HEKOTOpBIE W3 | CHCTEMHOTO  B3TJs/a | B3TIIsia Ha .
00BEKTOB . . M3y4aeMblii
KOTOPBIX MOXKET | Ha U3y4aeMbIii OOBEKT | W3ydaeMBbIi 5
. 00BEKT
CBSI3BIBATh MEKIY COOO0I) 00BEKT
Mosxkert
HaWTH,
MoskeT HaWTH, | CHCTEMAaTH3H
HHTEPIIPETUPOB 0BaTh
He B cocTossHHM HaXOIUTH PHpETHP p
. aTh U | HeoOXOoaUMY
HE00XOMMYIO MoxeT HalTH
CUCTEMAaTHU3HUPO | IO
nHpopManuio, 100 B | HEOOXOIUMYIO
Pabora c BaTh nHpopMaLu
. COCTOSIHUH HAXOAWUThH | HHPOPMAIUIO B
uHpopMmarueit . | HEOOXOAUMYIO 10, a TaKxKe
OTJeNbHbIE  ()ParMEHTHI | paMKax MOCTABJICHHOM
“H(OPMAIIUIO B | BBIIBUTH
nH(pOpMalMl B paMKax | 3a7adu
. pamkax HOBEIE,
[IOCTaBJIEHHOM 3aJa4yu .
II0CTaBJIEHHOM JIOTIOJIHUTEIb
3a1a4u HBIE
WCTOYHHUKHU
nHpopMaIuu
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Ornenka
- «HEYJOBJICTBOPUTEIILHO» | «yIOBICTBOPUTEIHHOY «XOPOIIOY «OTIIMYHOY
Kputepuit
B paMkax
MOCTaBJICHHO
¥ 3a1a4m
B cocTtosnuu
OCYIIECTBIAT
b
CHCTEMaTHue
CKHM i
B COCTOSIHUH .
KOPPEKTHBIN
OCYIIECTBIISTh
aHajm3
CHCTEMaTHYECK
He MOYKET JIeNaTh N . | mpegocrtaBie
Ul KOPPEKTHBIM .
KOPPEKTHBIX BBIBOJIOB U3 HHOM
OcwMmpbICTIeHHE B COCTOSTHUM | aHaJIu3
HMEIOIMUXCS Yy  HEro nHbOpMaIuu
HU3y4aeMOTo . OCYIIECTBIIATh MIPEeIOCTaBICHH
CBEJCHUH, B COCTOSHHH . . , BOBJICKAcT B
SIBJICHUS, KOPPEKTHBIM  aHaJIMU3 | OH
MIPOAHATIN3UPOBATH N HCCIICIOBAaHU
mpolecca, MpeI0CTaBJICHHOM UHQOPMAITUH,
TOJIBKO HEKOTOpBIE U3 e HOBBIC
00BbeKTa HHpOpMaIUH BOBJICKAET B
UMECIOIIMUXCS Yy  HEro peJeBaHTHBIC
N HCCIIeIOBaHNE
CBeJICHUI MOCTaBJICHHO
HOBBIC .
H 3a7a4e
peeBaHTHBIC
JIaHHbBIE,
3aj7a4e TaHHbIC
mpeyiaraeT
HOBBIE
paKypcsl
IMOCTABIIEHHO
¥ 3a7a4uu
He Ttombko
B COCTOSIHUH
BIIaJICET
B cocrosHum pemrate pemiatb
ITOPUTMOM
TOJBKO (hparmMeHTHI IMOCTABJICHHBIE
OcBoeHue . U TOHHMAcCT
MOCTaBIICHHOW 3afaun B | B cocrosiHMM pemarth | 3a1a4u B
CTaHJIAPTHBIX €ro OCHOBEI,
COOTBETCTBUU C | moCTaBJICHHBIC 3aJaYM | COOTBETCTBHH C
AITOPUTMOB HO H
3aJlaHHBIM ~ aJTOPUTMOM, | B COOTBETCTBHH  C | 3aJJaHHBIM
penieHus mpeyiaraeT
HE OCBOMII | 3aaHHBIM AITOPUTMOM,
npoecCuoHaIbH . HOBBIE
MIpeII0KEHHBII aITOPUTMOM IMOHHMAECT
BIX 3334 peuieHuss B
AITOPUTM, JOIyCKaeT OCHOBBI
pamKax
OIMHOKH NPEJI0KEHHOTO
MOCTaBJICHHO
aNropuT™Ma .
¥ 3a7aun

S CBEAEHMSA O ®OHJAE OHEHOYHbLIX CPEJACTB ! EI'O COI'VTACOBAHUU
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®oHJ1 OIIEHOYHBIX CPEACTB Ul aTTecTanuy no aucuuiuinae «HacocHble 1 BO3IyXO/1yBHBIE
CTaHIIMM» TIPEACTaBIsIeT COO0N KOMIIOHEHT OCHOBHOW MpodeccCHOoHANBLHON 00pa3oBaTeIbHON
nporpamMMbl OakanaBpuara 1o HampasieHuto noarotoBku 08.03.01 CrpourtensctBo (mpoduiib

«BonocHabxeHne U BOAOOTBEICHUEY ).

@DoHJ1 OIICHOYHBIX CPEJICTB PACCMOTPEH U 000PEH Ha 3acelaHuU KadeIpbl CTPOUTEIHCTBA

(mportoxoia Ne 5 ot 19.04.2022 r.)

3aBenyromnmii kKageapoit /—@%ﬂb‘// B.A. Ilumenos
V
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[Tpunoxenue No 1

THUITOBBIE 3AJTAHUA JJIS1 MIPAKTUYECKUX 3AHATHI

TEMA 3AHATUA: IIOJJ5OP HACOCA HA 3AJIAHHBIE [TAPAMETPBI
easb 3anaTHA: HOpMUPOBAHKE HABBIKA M10J00pa HACOCHOTO 000PYIOBaHUS
ITocTanoBka 3amxaun. Boga 3a0upaercs HacocoM U3 EMKOCTH C IIOCTOSIHHBIM YpOBHEM | u
nonaércst B EMKOCTh 2 B kKonmdectBe (=105 ji/c cornmacHo npuBenéHHOI Ha puc. 1 cxeme.

EvkocTb 2

dsc, IBC dH, H

@

=

Z1

-
Emkocts 1

Puc. 1. O0mas cxema mogadu BOJbI

Bona u3 émkoctr 1 mo cranpHO# BcackiBaromieid Tpyoe nuamerpom 0q=450 MM U ATHHON
l,c=60 M (c mpuémHO#i ceTkoi Oe3 KjamaHa) MOABOAMTCS K Hacocy. Hacocom Boja 1o HamopHOMH
JUHUM U3 9yryHHBIX TpYyO 0,=350 MM u |,~1000 M nomaércs B EmMKocTh 2. OTMETKAa MUHUMAJIBHOTO
ypoBHs BOJIbl B EMKOCTU 1 Z1=40 M, OTMETKa BHUIMBHOTO OTBEPCTHSI HAIOPHOM TPYOBl B EMKOCTH 2
Z>=95 m.

Tpebyercst onpenenuTh HamoOp ¥ MOLIHOCTh HAcOCa, a TAKKE MOIIHOCTb 3JIEKTPOJIBUraTEIs.
[TonobpaTh Mo karanory Hacoc. Bam Hacoca coenMHEH ¢ BaJloM ABUTATENsl C MOMOUIbIO YIPYroi
MY(THIL.

TEMA 3AHATUA: TIOCTPOEHUE XAPAKTEPUCTHUKMU LEHTPOBEXHOI'O
HACOCA

Heab 3ansaTus: GopMUpoBaHHE HABBIKA ITIOCTPOSHUS XapaKTEPUCTHKH MOIITHOCTA HACOCHOTO
o0opymoBaHus

IMocTranoBka 3axaun. [1onp3ysch XapaKTEPUCTUKON IIEHTPOOESIKHOTO HAcOCa, MPUBEIEHHON
Ha pHUC. 2, OMPENETUTh U TIOCTPOUTH XapaKTEPUCTHKY MomrHocTu (-N, sToro Hacoca B KBT.
XapakTepuCTUKU HAcCOCOB MO BapHaHTaM TMPEACTaBICHBl IMOcie mpuMepa pemeHus. s
BBITIOJTHEHMS 33/I1aHUS B3STh KpUBYIO (-H mtst paboyero koneca MakCUMaIILHOTO IHAMETPA.
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Puc. 2. Xapakrepucruka Hacoca 4K-90/55.

TEMA 3AHATUA: IIOCTPOEHUE XAPAKTEPUCTUKU CUCTEMbI
TPYBOITPOBO/I0B

Heas 3aHaATHA: (GOpPMHpPOBAHHE HABBIKA IIOCTPOEHHUS XApaKTEPUCTHUKU CHUCTEMBbI
TpyOOIIPOBOIOB

ITocranoBka 3anaun. Boga nonaéres no cucreme TpyoOIpPOBOIOB, COCTOSIIECH U3 CTAIBHOTO
BCachIBaroIero tpyborposoaa nuamMmeTpoM 0e=250 mM, anuno# l,=40 M ¥ HanoOpHO# JIMHUU U3
uqyryHHbIX TpyO d,=200 MM 1 |,=1300 m. Bona nonaéres ¢ ormerku Z1=30 M Ha oT™MeTKy Z2=60 M.

Tpebyercs MOCTPOUTh XapaKTEPUCTUKY CHCTEMBI TPyOOnpoBoaoB st pacxonoB 0...50 n/c
(ot 0 10 MaKCHMaJIbHOTO YHCIIA, YKA3aHHOI'O B BapUAHTE 3a/1aHus).

TEMA 3AHSTUS: OITPEJEJIEHUE PEXXUMA PABOThI HACOCHOM YCTAHOBKU.

Heas 3ansaTHs: (opMUpOBaHHE HAaBBIKA ONpEAETCHUs pexuMa padoTbl HACOCHOMN
YCTaHOBKH.

IMocTranoBka 3agauu. Boga nmoga€rcs neHTpOOESKHBIM HACOCOM M3 EMKOCTH 1 B EMKOCTH 2
10 cXeMe, MpUBEAEHHOM Ha puc. 2. BecachiBaromias TMHMS yCTPOEHA U3 CTAIBHBIX TPYO TUaMETpPOM
dec=200 MM u amuHOMU =50 M; HamopHast TMHUS CMOHTHPOBaHA U3 YyTyHHBIX TPpyO 0,=150 MM u
l,=600 M. OT™meTKa Bozbl B pe3epByape 1 Z1=20 M, 0TMETKa BBIIMBHOT'O OTBEPCTHUSI HATOPHOU TPYObI
B pesepByap 2 Z;=52 m.

Tpebyercs mnomoOpaTh HAcoc, ONPENENUTh PEXKUM pPAOOTHI HACOCHOM YCTaHOBKHM U
COOTBETCTByIOImMUE eMmy momauy Q, i/c, mamop H, m, KIIJl Hacoca 77,, JOIMYCTHUMYIO BBICOTY

BcacbiBaHus H °°", M, 1 MomHOCTb Hacoca N, kBT. J[is Hacocos HMMIIOPTHOTO MpOU3BOACTBa H ;’;’K”

eak 2
ob6o3navaercs kak NPSH (reonmesmueckas BbicoTa BcachiBaHuUs), a MomHOCTh N kak P>. Pacxon,
T10/1aBaeMbIi 33JJaHHBIMU TPYOOTIPOBOIAMH OIIPEACITUTEH HCXOJIS U3 PEKOMEHTYEMBIX CKOPOCTEH, CM.
Tab. 7.

TEMA 3AHATUSA: HAXOXJIEHUE PABOYEN TOYKU ITPU PABOTE HACOCA HA
CETH
Heab 3anaTHA: QOpMUpPOBaHUE HaBbIKa OIpeneieHHs] paboyeil TOUKU CHCTEMbI «HAcOC-
CETH.
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10

ITocTanoBka 3agaun. L{eHTpoOeXHBII Hacoc, XapaKTepPUCTHKA KOTOPOro 3ajaHa, MOAAET
BOJly Ha F€OMETPUUIECKYI0 BbIcOTY Hr (puc. 3). TpyObl BcachlBaHMsI U HArHETAHUSI UMEIOT IUAMETPbI
d¢ u d,, mmane |, u 1, coorBercTBenHO. Temmeparypa momaBaeMoil BOJBI U COOTBETCTBYIOIIME
3HAYEHHs TIOTHOCTH BOJIBI p KI/M° 3a/1aHbl.

Haiitu pabouyro Touky npu paboTe Hacoca Ha CETb.

Onpenenuth, Kak W3MEHSIOTCS HAOp M MOIIHOCTh HAcOCAa, €CIU 3aJBH)KKA YaCTHYHO
NPUKPBITA U TTOITHOCTHIO OTKPHITA (YITEHO KOA(PPHUIIMEHTOM MECTHOTO COTIPOTUBIICHUS).

[Ipn mnocTpoeHUM XapakTEpPUCTUKH HACOCHOW YCTAaHOBKH YYeCTb HIKENpPUBEIEHHBIC
MECTHbBIE THPABINYECKUE COMTPOTUBICHUS.

Bun mecTHOrO conpoTuBiieHus &
[TnaBHbI# OBopoT TpyOs! R=d 1
Bxon B TpyObonpoBo 0,5
Brixon u3 TpybornpoBosa 1
3aaBIIKKa:
- YaCTUYHO MPUKpPHITAS™; 20
- OTKpBITast 0,8
* CTeneHb NPUKPBITHUS 3a/IBUKKH 37€Ch HE YTOUHSACTCS
Matepruan W XapakTepucTuka TpyO  Y4YMTHIBAeTCSl BEIMYMHON  HDKBHUBAJIEHTHOMU
niepoxoBaTocTu K, (1aHo).
gsut=j “ i
':;c".amr_=a‘8 I:E
Snpurp. =20
§n03=}
§NDB=I
1
—_ L’ﬁ gs_\f:O,j
Puc. 3. Cxema ycTaHOBKH
XapakTeprucTuKa HEHTPOOEKHOT0 Hacoca.
Q, n/c 0 03|05 |07 09| 11|13 |15 | 17 | 19
H,m 12 | 11,7 | 115|112 | 10,8 | 10,2 | 9,3 | 8.1 6 1,8
n % 0 34 50 60 65 69 70 68 62 o1
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Bennunna Wcxo/Hble JaHHbIC K BapuaHTaM
)41
pa3MepH. 0 1 2 3 4 5 6 7 8 9
H.,m 2,5 7 6,5 6 55 5 55 4 3,5 6
le, M 3,8 4 5 6 5 4 3 2 4 55
L, M 9,5 9 8 17 16 15 26 27 28 18

ds, MM 32 50 40 32 40 32 40 32 25 40
du, MM 25 25 32 25 25 20 32 32 25 32
T, °C 55 55 50 45 40 35 30 25 20 45
Ks, MM 0,06 | 0,06 | 0,06 | 0,06 | 0,075 |0,075|0,075]|0,075| 0,06 | 0,05
p, KI/MC 985 985 988 | 990 992 994 | 996 997 | 998 | 990
Benmmuuna HcxonHble jaHHbIE K BapUaHTaM
i
pa3MepH. 10 11 12 13 14 15 16 17 18
H.,™m 2,3 3,8 4,5 5,6 6,5 7,5 2,5 3,4 4,5

lo, M 2,8 3,4 4,5 3,6 4,5 2,4 3,3 4,2 14

L,y M 9,5 9 8 17 16 15 26 27 28

ds, MM 32 50 40 32 40 32 40 32 25
d., MM 25 25 32 25 25 20 32 32 25
T, °C 55 55 50 45 40 35 30 25 20
K,, MM 0,06 | 0,06 | 0,06 | 0,06 | 0,075 |0,0/5|0,075|0,075| 0,06
p, KT/MC 985 985 988 | 990 992 994 | 996 997 | 998

TEMA 3AHSTUS: OIIPEJAEJIEHUE ITAPAMETPOB ITAPAJIJIEJIBHOUM PABOTBI
HEHTPOBEXHbBIX HACOCOB C OIMHAKOBbBIMU XAPAKTEPUCTUKAMU
Hean 3ansaTusi: GopMUpOBaHUE HABBIKA ONPEICIICHHS MapaMEeTPOB MapaJlIeIbHON paboThI
[EHTPOOEIKHBIX HACOCOB.
IlocranoBka 3amaum. [[Ba oauMHAKOBBIX IIeHTpoOexkHBIX Hacoca [1320-70, pabotaroT
napajuieabHo. Hacochl pacmofiokeHbl B OJHOM HACOCHOW CTAHIIMM M MMEIOT XapaKTEPUCTUKH,
npuUBeNEHHBIE Ha pUC. 4.
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Puc. 4. Xapakrepuctuka napaieabHOU pabOThI ABYX OJIMHAKOBBIX
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eHTpoOekHbIX HacocoB J[320-70.

XapakTepucTUKa CHCTEMBI TPYOONPOBOIOB BhIpakaeTcs ypaBHeHHEM H,=H.+S,,Q? B
KOTOPOM YHCIIOBOE€ 3HAYCHHE BEJIUYMHBI THAPABIMYECKOrO COIMNPOTUBICHUS TPyOOIpPOBOIOB
Smp=1600 s pacxona Q, BEIpaKEHHOTO B M/c. I'eomeTpuyeckas BbicOTa MojibEMa BOJbI HACOCAMHU
H.=35m.

Tpebyercst onpenenuTh CyMMapHBIA pacxo, MmojaaBaeMbiii HacocaMu Qi+2 M pa3BUBAEMBIN
Hanop Hi+2, a Takke mapametpsl Q, H, 77, 1 N, U1 Ka)xmoro Hacoca mpu COBMECTHOI paboTe u B
ciydae paboThl KaXKAOTO U3 HUX OTACIBHO.

TEMA 3AHATUA: OITPEAEJIEHUE ITAPAMETPOB HOCHEHOBATEHBHOﬁ
PABOTDI
HEHTPOBEXHBIX HACOCOB C OIMHAKOBBIMU XAPAKTEPUCTUKAMUM

Heap 3anaTus: (GopMHPOBAHHWE HABBIKA ONPEICICHHS MapaMeTPOB MOCIEAOBATEIHHON
paboThI IEHTPOOEIKHBIX HACOCOB.

ITocTanoBka 3amaum. JIBa ogMHAKOBBIX IEHTPOOSKHBIX Hacoca [[200-36, coeanmHEHHBIX
MoCIeI0BaTENbHO, MOAAI0T BOAY B HAIMOPHBIM pe3epByap HAa I€OMETPUYECKYIO0 BBICOTY H.=25 M.
Hacocsl pacnonoxeHbl Ha OJHOM HACOCHOM CTaHLIMHU. XapaKTEepPUCTUKHU IPUBEICHBI HA puc. 5. Bona
B pe3epByap Mmojaéresi Mo HAMOPHOM JTMHUM, YCTPOSHHOM M3 HOBBIX 4yryHHBIX TpyO d,=200 MM u
nimunoit [,1000 m. ITotepst Haropa BO BCAchIBAIOIIEH JIMHUN HE YIUTHIBACTCS BBUILY €€ MAJIOCTH.
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Puc. 5. XapakTtepuctruka nocieaoBaTeIbHON padOThI
JIBYX OJIMHAKOBBIX IIEHTPOOEKHBIX HacocoB J1200-36.

Tpebyetcs onpenenuTh CyMMapHbIi pacxo/l, mojaBaeMblii Hacocamu, Q1+2 U pa3BUBAEMBbIi
Hanop Hi+2, a Takxke napametpsl Q, H, 77, u N, U1 kaxxoro Hacoca pu COBMECTHOM paboTe u npu
paboTe KakJIoro Hacoca 1o OTJAEIBHOCTH B TY K€ CUCTEMY.
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TEMA 3AHATHA: PET'YJIMPOBAHUE PABOTBI HEHTPOBEXHBIX HACOCOB
N3MEHEHWEM YACTOTBI BPAIIEHNW A

Heab 3ansTusi: GopMupoBaHUe HABBIKA OMPEIEICHUS MapaMeTpoB paboThl LIEHTPOOESIKHBIX

HACOCOB ITPU YaCTOTHOM PETYJIMPOBAHUH.
IMocTtanoBka 3agaum. lleHTpoOexHBIE Hacoc ¢ 3amaHHOM mpu N = 1600 o6/MuH

XapaKkTEepUCTUKOH (puc. 6) mepekaurnBaeT BOJly U3 pe3epByapa ¢ 0OTMeTKON Hmin = 5 M B pe3epByap ¢
otMeTKOM Hmax = 16 M 1o TpydomnpoBoaam pazmepamu |1 = 10 m, d1 = 100 mm (241 = 2, 41 = 0,025)
ulb=30m,d2="75wmm (25 =12, 12 = 0,027).

H#,M — 7
mill 7 IMJ'M/MF
14 1
oHH
AN
ANZEEERNA
AT
{
7 4 8 12 Q,n/c
Puc. 6. PacuérHas cxema yCTaHOBKH
1. Omnpenenuts nogauy Q,, Hanop H, Hacoca u ero MOIHOCTh Nog ipu N=1600 06/MuH.
2. Haiitu yactory BpaiieHus N, Hacoca, HEOOXOIUMYIO JIJIsl YBEIUYEHUS €ro MOJIa4yy Ha
50%.
TEMA 3AHSATUA: PABOTA HUPKVYJISILHMOHHOI'O HACOCA
Heab 3ansTus: GopMUpOBaHHWE HABBIKA OINpPEACTCHHS MapaMeTPOB LUPKYISIUOHHOTO
Hacoca.

IlocranoBka 3agauu. LleHTpOOEXKHBIII HAcoc OCYHIECTBISET LMPKYJIALHUIO BOJABI B
KOJIBLIEBOM TPYOOIPOBOJIE C KOMIIEHCAIIMOHHBIM 0auKOM, OTKPBITHIM B aTMOc(hepy.
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Puc. 7. Cxema paOoThl HIUPKYISIIMOHHOTO HacOoCa

1. Onpenenuth MOMHOCTE Noys (XapakTEepUCTHKAa HAacoca 3a7aHa), €Clid TeMmIeparypa
nepexkadnBaeMoii Bogsl t = 60°C (p = 983 kr/m°), npuBenéHHAs ATHHA TPYOONPOBOAA (C yUETOM
MecTHBIX conpoTtuBieHni) | =200 M, ero ruametp d = 0,1 M 1 KO3 PHUIMEHT CONPOTHBIICHUS TPEHHS
A1 =0,025.

2. Omnpenenuth H30BITOYHOE JAaBIICHUE TIEpe]] BXOAOM B Hacoc, eciit Ho= 10 Mm; h =2 wm;
l1 =100 m.

3. OmnpenenuTs MUHUMAJIBHO JOMYCTUMBIN YpoBeHb H'0 B KOMIIEHCAIIMOHHOM Oauke, eciiu
abCoIIIOTHOE IaBJICHHUE TIepe/l BXOJIOM B HACOC HE JIOJKHO ObITh MEHbILIE aTMOC(HEPHOTO.
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TEMA 3AHSTUS: PABOTA HACOCHOM CTAHILIMM BTOPOI'O IIOJIbEMA
(ITOAKAYKMN)
Henab 3ansaTus: GopMupoBaHUE HABBIKA pacuéTa CTAHIIUU TOIKAYKH.
IMocTanoBka 3agaun. HacocHas crannus nmepekaunBaeT Boay B konudectBe Q = 0,6 M3/c 1o

FOPH30HTAILHOMY TpyOompoBoay mmHoi | = 5 kM u guamerpom d = 500 MM u3 Gacceiina A B
pesepByap B (puc. §).
1. Ornpenenutb MONIHOCTh HAcocCa, YCTAaHOBJICHHOTO Ha CTaHIUM, YYHUTHIBas B

TPyOOIPOBO/IC TOJIBKO MOTepH TpeHus no amunHe (4 = 0,015).

2. Vkasarp, Tie ¥ KaKOi MOIIHOCTH HAJ0 YCTAaHOBUTH CTAHIMIO MOJKAYKH, YTOOBI IO
TOMy e TpyOOIpOBOIY yBeIHUHTh Hoaady 10 0,9 m%/c, obecreunnas 110 Beeil JIMHE TPyOOIpoBoaa
IbE30MEeTpUYECKH Hartop He MeHee Hmin= 5 M. CuuTaTh, 4TO IPU TAKOM YBEIMYCHHUHU PACcX0]la HATIOp
HACOCHOM CTaHIIMH B COOTBETCTBUU C XapaKTEPUCTUKON Hacoca yMeHbIuTes Ha A = 15%.

R

AN F———p
] [ e 7 5M
s s
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Puc. 8. Cxema paGoThl CTAaHIIUU MOAKAYKH

TEMA 3AHSTUS: PACUET TIAPAMETPOB BEHTUJISITOPA
Heas 3anaTHA: HOpMUPOBAHNE HABBIKA pacuéTa MapamMeTpoB BEHTUIIATOPA.
ITocTanoBka 3ana4u. PajnanbHbli BEHTHIIATOP NP CTAHAAPTHBIX aTMOC(EPHBIX YCIOBUAX

(Py = 760 MM. pT.CT., ty = +20°C) u wacrore Bpamenus n, = 1080ﬁ o0ecreunBaeT nojauvy

Q, = 15000 Ms/q Bo3nyxa mpu naeinenun P; = 800 [la. OnpenenuTs npu Kakol CKOPOCTH N,
BEHTWISATOpP OyleT mojaBaTh TaKOM K€ MaccOBBIM pacxoj BO3JyXa M Kakoe OyJeT co31aBaTh
JaBJIeHHe, €CIM TeMmIlepaTypa BO3jgyXa TOBBICHTCA 10 t, = 120°C, a armocdepHoe naBneHue
cHuzutcs A0 P, = 735 MM. pT.cT. )?

3 .
IHocranoBka 3amaum. PanuanbHbiil BeHTUsATOp npu nogade @ = 9000 M / y CO3MaET
nasienne P = 1100 [Ta. Ompenennts Ko3(h(UUUEHT MOJE3HOrO ACUCTBUS BEHTWISATOPA, €ClU
MOIIHOCTh Ha Bajy coctaBisieT N, = 5,5 kBT.

TEMA 3AHSTUSA: PACUET TIAPAMETPOB BEHTUJISITOPA TP PABOTE HA
CETbH

Henanb 3ansTusi: GopMHUPOBaHHE HABBIKA pacuéTa MmapaMeTpOB BEHTHIIATOPA MPH €ro padoTe
HA CETh.

IMocranoBka 3amaum. [lo Bo3zmyxoBomy d = 250MM, mmHON [ = 18M, umeromemy 6
nosopoToB Ha 90° ({; = 0,29) u nBe 3acmonku ({, = 3), Bo3AyX ¢ Temmeparypoii t = 20°C
MOCTYTAET K TOPEJIKE HarpeBaTeNbHOH 1e4n (K03 PHUIHMEHT MECTHOTO COTIPOTUBIICHUS TOPENKH {3 =
4). OnpenenuTh Moav4y BEHTUISITOpa (XapaKTEpUCTHKA JaHa Ha puc. 7), ecan kodddurmment A =
0,03. Kakoii MOILITHOCTH ABUTATENb HY>KHO YCTAaHOBUTH JIJIsl IPUBOAA BEHTUIISITOpPA C YUETOM 3amaca
15%°?
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IlocranoBka 3agauu. Kakas wmomuocts snektponsurarenss Nq; (c 3amacom  10%)

3
HeoOXOUMa JUIS BEHTHJIATOPA TPOU3BOIMTENLHOCTBIO Q; = 35000 M / y, paboTaromero mpu
nasiennn P; = 1500 Ila, ecoiu KI1/] Bertumnsitopa n = 0,55? Kakyro momrHocts Ng2 Ha Bamy Oyzaer

3
NOTPEOIIATL TOT BEHTHIIATOP Tpu nogade Q, = 20000 M / y IpH paboTe Ha Ty KE CETh C TEM Ke
KOX((HUIIMEHTOM TOJIE3HOTO JACHCTBUS?

3
Iocranoska 3agaun. IIpu nomaue Q; = 2 M /c BEHTWJIATOP oOecneynBaer B cetu Py =
1000 ITa. Onpenenuts qaBieHUE U MOJa4y IIPU NOBBIIIEHUH YacTOThI BpalieHus Ha 10%.

TEMA 3AHATUSA: PACUETA TIAPAMETPOB BEHTUJISITOPA ITPU EI'O PABOTE B
KAYECTBE JIBIMOCOCA
Henan 3anusTusi: GopMUPOBAHUE HABBIKA pacuéra MapaMeTpoB BEHTIIIATOPA MPHU €ro padboTe
B Ka4eCTBE JIIMOCOCA.
IMocranoBka 3axa4yu. PaguanbHbelii BEHTWISITOP, XapaKTEPUCTUKA KOTOPOIO JIaHA MPU N =

6
980 ﬁ U IoTHocTu p = 1,2 KF/M3 Ha pHC. 8, JOJUKEH YAalsATh IbIMOBBIE Tasbl Ipu t = 160°C

B koimdectBe Q = 65000 M3/ y. Omnpenenuth HEOOXOIMMYIO YaCTOTY BpAIlEHUS BEHTUIISATOPA,
paboTaroIIEro B KAYECTBE IBIMOCOCA, €CJIM MOJTHOE COMPOTUBIIeHHE razoBoro Tpakta AP = 1480 Ila,
a TUNIOTHOCTH JABIMOBBIX TA30B IIPU CTAaHAAPTHBIX YCIOBHUSAX:

P, =760 mwm.prt.cT., T = 293K, pr=1,22 KF/M3.

TEMA 3AHATUA: IPUMEHEHUE 3AKOHOB T1010BU A TP PACYUETE
BEHTUJISITOPOB
Hean 3ansitusi: GopMHpPOBaHME HaBBIKA pacu€Ta MapamMeTpPOB BEHTHIIATOPA HCIIOJIB3YS
3aKOHBI IT0100HS.

IlocranoBka 3amaum. J[lyteeBoil BeHTHisATOp npu Ny = 1400 06/MHH nomaér Qq =

3
14000 M / y BO3ayxa, co3napas aasnenue P; = 1500I1a. [Ipu kakoii yacToTe BpalieHus: BEHTUISATOP
Oyzner cozmaBarh masneHue P, = 1815Ila, kakue mpu 3ToM OYAyT 1Mojavda U MOIIHOCTB, €CITH KIIJ
BeHTwsiTopa 1 = 0,657

TEMA 3AHATHSA: BESPASMEPHBIE ITAPAMETPBI XAPAKTEPUCTUK
BEHTUJIATOPOB
Heab 3ansiTusi: popMUpOBaHUE HaBbIKA pacy€Ta MapaMeTpOB BEHTHIIATOPA MPU 3a/1aHUU €TO
XapaKTePUCTHK B O€3pa3MEepHBIX MTapaMeTpax.
IMocTanoBka 3agauu. Beratunsatop ¢ pabounm konecom auamerpoM D = 1 m paboraer B
pexume Y = 0,8; ¢ = 0,2 (pabouast Touka B 0e3pa3mMepHbIX mapameTpax). OnpenenuTs JaBjIeHUE U

nojady BeHTHIsTOpa npu n = 1500 O6/MI/IH1 p =125 KF/Ms-

TEMA 3AHATUSA: PABOTA PA3JIMYHBIX BEHTUJISITOPOB HA OJIHY CETb

Hean 3anusTUs: GOpMHUPOBAHNE HABBIKA PACUETA TAPAMETPOB PA3INYHBIX BEHTUIISITOPOB MPH
UX paboTe Ha OJHY U TY K€ CETh.

IMocranoBka 3anaun. Bentumnsatop ¢ xonecom D1 = 400 mm, pabotas Ha KaKkyr-TO CETh
BO3/IyXOBOJIOB C 4aCTOTOH BpameHns N1 = 1800 muu?, o6ecneunBaer Q1 = 3000 M>/4 pu MoTHOM
nasnenun P1 = 800 Ila. Kakue Oymyr momaua Qz u mosiHOEe daBieHHWE Pz, ecliv B TOW e CETH
BO3JIyXOBOJIOB BMECTO YKa3aHHOTO BEHTHJISATOpA OyneT padoTaTh BEHTHJIATOP TOTO K€ THIIA, HO C
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kojsecoMm D2 = 500 mm; yacToTa BpaleHus B OJHOM cllydae HeM3MeHHas, T. €. N2 = N1 = 1800 MHHL,

BO BTOpOM ciydae Ny = 1600 munl, B TpeThem — koneco ¢ D2 = 500 MM HMeeT Ty 5Ke OKPYKHYIO
1

CKOpOCTh (U2 = U1), uTo U Koseco ¢ D1 =400 mm, ipu N1 = 1800 mun™.

TEMA 3AHATUSA: PACUET TIAPAMETPOB BEHTUJIATOPOB ITPU PABOTE HA
CETb C PEBEPBYAPOM

Henanb 3ansaTus: GopMUpPOBaHHE HABBIKA pacuéTa MapamMeTpoB BEHTHIIATOPA P €ro padoTe
Ha CEThb C Pe3epBYyapoM.

IocTtanoBka 3agaum. IlomoOpare BeHTHIIATOP U mojxadu Boszmyxa Q = 20000 M3/ U3
pe3epByapa ¢ IoCTOSIHHBIM 1aBiieHueM Pg. = 1000 [1a B pezepByap ¢ IOCTOSHHBIM JaBICHUEM P, =
1500 Ila yepe3 ceTh BO3AyXOBOJOB, COINPOTHBICHUE KOTOPHIX MpPH JAHHOM pPacXoje BO3yXa
cocraBnsier AP. = 700 Ila; muomans cedeHus BBIXOJA M3 HArHETATEILHOTO BO3yXOBOJA B
pe3epByap, Kyna Haraeraercs Bo3ayx, F = 0,9x0,9 = 0,81 m2.
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[Tpunoxenue No 2

3AJAHUA U BOITPOCHI JI51 TABOPATOPHBIX PABOT

1. OcymiectBuTh cHaTHE XapakTepucTuk H-Q, N-Q meHTpobexHOro Hacoca UCIOJIb3YS
1ab0paTOPHBIN CTEH]I.

2. OcymectButh cHstHe xapaktepucTuk H-Q, N-Q rpymnmsl neHTpoOeKHBIX HACOCOB,
BKIIFOUEHHBIX TApaIeIbHO UCTIONB3Ys TAOOPATOPHBINA CTCH]I.

3. OcymiectBuTh cHATHE XapakTepucTuk H-Q, N-Q rpynmbl HeHTpOOSKHBIX HACOCOB,
BKJIFOUEHHBIX TOCJIEI0BATENILHO UCIIONb3Ys Ja00PaTOPHBIN CTEH/I.

4, OcymectBuTh cHsATHE xapakTepucTuk H-Q, N-Q meHTpoOeKHOro BEHTUISATOpa
UCIIOJB3YS JTAOOPATOPHBINA CTEHI.

5. OCyIecTBUTh,  CPABHHUTEIBHBIA  aHAIM3  METOJIOB  PETYJIUPOBAHUS  PAOOTHI
HEHTPOOEKHOTO BEHTUIISITOPA: APOCCETUPOBAHUEM, PETYIHPOBAHUEM YACTOTOM BpaICHHUS.

6. OcymectBuTh cHsATHE XapakTepucTuk H-Q, N-Q neHTpoOexHOTro Hacoca HCIONb3Ys
KOMITBIOTEPHYIO MTPOrPAMMY-CHMYJISTOP.

7. OcymiectButh cHstHe xapaktepucTuk H-Q, N-Q rpymmsl meHTpoOeKHBIX HACOCOB,
BKJIIOUEHHBIX MapaieIbHO UCIOB3YS KOMIIBIOTEPHYIO IPOrPaMMYy-CUMYIISITOP.

8. OcymectBuTh cHsATue xapakrepuctuk H-Q, N-Q rpynmnbl neHTpoOeXHBIX HACOCOB,
BKIIFOUEHHBIX TIOCIICIOBATEIIEHO MCIIONIB3YsI KOMITBIOTEPHYIO MPOTPaMMY-CUMYIISTOP.
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[Tpunoxenue Ne 3

THIIOBOE 3AJIAHUSA IO KYPCOBOU PABOTE

Tpe6yeTc;1 paccyuTaTh TEXHOJOIMYCCKYHO 4YacCThb HACOCHOM CTaHIONUHU BTOPOI'O noabéMa 1o

HI/I)Kel'IpI/IBe,Z[éHHBIM JaHHBIM.

1. ['eorpaduueckuii paiioH cTpoutenscTBa: T. Mockaa.
2. UYucno xuteneii: 100 ToIC. yei.
3. Crenenp OnaroycTpoicTBa: 3acTpoilka 31aHMSIMH, OOOpPYIOBaHHBIMU BHYTPEHHUM

BOJIONIPOBOIOM M KaHAIM3aIlMEH ¢ IIEHTPAIM30BaHHBIM TopsurM BojocHaoxkeHueM (CHull 2.04.02-

84*, tabmn. 1).

4. DTaXXHOCTh 3aCTPOUKH: N=3.

5 PaccrosiHue OT HACOCHOI CTaHIIMHU JI0 BOJIOHATIOpHOM OariHu: 1,=2 kM.
6. Jlnuna BeaceiBaroeid auaun: 1,=30 M.

7 OTMeETKA 3eMIIH:

- HacocHo# cranuuu: 410 m;

- BOJIOHANIOpHOM OatHu: Z5=417 Mm;

- TUKTYIOIIEH TOUKH: Zyn=412 M.

8. OTMeTKa YpOBHSI BOJBI B PE3EPBYape YUCTON BOABIL:

- MUHUMAJIBHOTO: Zp min=396 M;

- MAKCUMAaJIbHOTO: Zp max=404 M.

9. Ilotepu Hamopa B ceTu:

- B 9YaC MaKCUMaJIbHOTO BOAOMOTpeOaCHUS: ZNcemi=40 M;
- T0 ke npu moxape: h”.=58 m.

10. [TonoxeHue ypoBHS TPYHTOBBIX BOJI HUXKE TTOBEPXHOCTH 3eMiu: 1,5 M.
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[Tpunoxenue Ne 4

Tect 1
Bonpoc 1. JIys mogaun ra3oBbIX Cpejl MpeHa3HAYEH. ..
1. Hacoc. 3. Kommpeccop.

2. 'mpponepenauya.

BOHpOC 2. OTHOIICHHE AaBJICHUA Ha BBIXOAC K JaBJICHUIO HA BXOA€ € IIPHUHATO JJIsI KOMIIPECCOPOB:

1.e=1,15 3.e<1,15
2.e>1,15

Bonpoc 3. Kitacc nnentpobexxHoro Hacoca -

1. O6bEMHBII 3. Buxpesoit
2. JlnHaMHYEeCKHit 4. CtpyiiHblil

Bonpoc 4. Ha pucynke n300paxéH ... Hacoc.

1. IlenTpoOexHbII 3. OceBoii

2. JlommactHOM 4. [1TaexoBBII

Bonpoc 5. Ha pucynke n3zo0paxéH ... Hacoc.

Inlet stream

1. JIuckoBbIit 3. CrpyiiHbIii

2. Buxpeoit 4. IlopuiHeBoit

Bomnpoc 6. «IIpenenbHoe 1aBieHne Hacocay - 3TO. ..

1. HawmOonwmiee nmaBiaeHne Ha BbIXoge u3 | 3. HaubOosbinee gaBieHue, co31aBaeMoe
Hacoca, Ha KOTOpPO€ paccuMTaHa €ro | HaCOCOM
KOHCTPYKIHUS

2. HanOompliee 1aBieHne Ha BXOJE U3 HAcCOcCa,
Ha KOTOPOE pacCUuTaHa €ro KOHCTPYKIIHS

Bonpoc 7. [Tone3nast MOIIHOCTH Hacoca ompeensiercs o Gopmyre:

1. Ny=yQH/102 3. Ny=Nu/Nos

2. 1=Nu/N 4. N,=01QgH/1000=Qp/1000
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Bonpoc 8. DOddekTuBHOCT HCMONB30BaHUA HACOCOM TOJIBOAMMON K HEMY OJHEpPIruH

OIpeNIeIISAETCS . . .

1. ITone3nast MOIITHOCTH

3. Pabouuii 00bEM Hacoca

2. JlaBnenue

4. KIIJ]

Bonpoc 9. Ha KI1J] Hacoca Biuser. ..

1. Pexxum paboThl MaIIMHbI

3. Pon nepemeniaemoii cpenpl

2. Pabounii 006EM Hacoca

Bonpoc 10. «KaBuTanmoHHslii 3amacy - 370...

1. BbicoTa pacnosiokeHusi LEHTpa BXOIHOIO
OTBEPCTUSl HAcoca OTHOCUTENIBHO CBOOOIHOM

3. IIpeBbllIeHrEe TOTHOTO HAMOPA KUIAKOCTH BO
BCachlBalolleM  narpyOke  Hacoca  Hal

MMOBEPXHOCTH  JKUIAKOCTH B  OTKPBHITOM | JABJICHUEM Pun HACHIIICHHBIX IApOB 3TOMH
pacXomHOM  pe3epByape, U3  KOTOPOTO | XKHIKOCTU

MIPOU3BOJIUTCS BCACKIBAHUE KUIKOCTH HACOCOM

2. Beicora  pacronoxxeHus — CBOOOJIHOI

MMOBEPXHOCTH  JKUJAKOCTH B OTKPBITOM

pe3epByape, U3 KOTOPOTO  IPOU3BOJUTCS

BCAaCbIBAHUEC, OTCUUTAHHAA OT ICHTPA BXOJJHOI'O
OTBCPCTHA HACOCA

Bomnpoc 11. Touka nmepeceueHus: xapakrepucTuku Hacoca Q-H u xapakrepuctuku TpyOonpoBoa

Ha3bIBACTCA. ..

1. Touka cOBMECTHOTO (PYHKIIHOHUPOBAHUS

3. PaGouas Touka

2. Touka makcumanibHOTo KIT/]

Bonpoc 12. KpacHsIii BEKTOp — 3TO. ..

1. OxpysxHas CKOPOCTh MPH BBIXOJIE C KoJieca

3. PagmanpHas  CKOpPOCTH
MOTa/IaHU U Ha JIOTIATKY

npu

2. OxpyXHast CKOPOCTh TPH TOTIAJTaHAH Ha JIOTIATKY

Bonpoc 13. KpacHslit BeKTOp — 3TO. ..
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1. OTHOCHTENBHAS CKOPOCTH MPH MOMAJaHUU Ha JonmaTKy | 3. AOCOJIOTHasE CKOpPOCTh  IpH
BBIXOJIE C KoJleca
2. OTHOCHTENbHASI CKOPOCTH TP BBIXOE C KOJeca
Bonpoc 14. YpaBHenuem Diinepa onpenensercs. ..
1. TeopeTnueckuii pacxos 3. Teopernueckuii Harop
2. Teopermueckuii KI1J]
Bonpoc 15. ®uznyeckast KapTHHA SBICHUS KaBUTALUU COCTOUT ...
1. B nossnenun BuOpauuu Hacoca Ha |3. Bo BCKUNAaHMM JKHUAKOCTH B  30HE

MaKCUMaJIbHBIX 000pOTax

ITIOHVKEHHOTO JIABJICHWSI M B IOCIEAYIOLIEH
KOH/JICHCAIIMH [TAPOBBIX ITy3bIPHKOB IIPU BBIHOCE
KUISIIEH JKUIKOCTH B 00JacTh MOBBIILIEHHOTO
JaBIICHUS

2. Bo BckumaHmM KHOKOCTH B 30HE
MOBBIIICHHOTO JABJEHUS W B TMOCIEIYIOIIEH
KOHJIEHCALlMH NTaPOBBIX ITy3bIPHKOB IPU BEIHOCE
KHUILIIEH KUOKOCTH B 00JIACTh ITOHM)KEHHOTO

JaBJICHUA

BOI[pOC 16. K MCpaM NpCAOTBpaAlICHUA BO3SHUKHOBCHUSA KaBUTAIUNU OTHOCATCA:

1. IlpumeHeHHe MaTepHalioB, YCTOHYMBBIX K
KaBHTAIH

3. IlpumeHeHwe B HACOCHBIX YCTaHOBKax
COBPEMEHHON aBTOMAaTUKH

2. CoOmoeHre Takoil BBICOTHI BCACHIBAHMS,
[P KOTOPOM KaBUTALIUS HE BO3HUKAET

Bonpoc 17. cneiTanue Hacoca 3aKIr04aeTcs B.
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1. Uzmepennn Q, H, N 1 N pu pazauyHbIX peskuMax 3. B mwmepennn Q, H, N mpu
paboThI, yCTaHABIMBAEMBIX OTKPBITHEM JPOCCEIs MPUMEHEHUN pa3HbIX TUTIOB
(3aIBUKKM ) HA HATIOPHOW JTMHUU JIBUTATENCH

2. B m3mepennu Q, H, N nipu moBbIIIEHUN 9aCTOTHI
BpAIIICHHUS JI0 Pa3pyIICHHs KopIyca

Bonpoc 18. ConusIii rpaduk mosieit HACOCOB MCIIONB3YETCS IS, ..

1. TOYHOTO onpeeacHus XapaKTEPUCTHK | 3. OBICTPOro Mo100pa Hacoca
KOHKPETHOTO Hacoca

2. HaXOXJIeHUs pabodell TOUKU

Bonpoc 19. ITpu mapamiensHoli paboTe ABYX HACOCOB HA CETh HX...

1. KIIJI ckimampIBaroTCs, pacxo/1 OCTa&TCsl IOCTOSHHBIM 3. Hamopel CKJIAJABIBAIOTCS, IOJaya
0CTaéTcs NOCTOSHHOU

2. IOJIa4Y¥ CKJIAIBIBAFOTCS, HAIIOP OCTAETCS TTOCTOSTHHBIM

Bonpoc 20. [Ipu nocnenoBatenbHOM paboTe ABYX HACOCOB HA CETh UX...

1. KII/] ckmagsiBaroOTCs, pacXxoi OCTaéres MOCTOSHHBIM | 3. HAmophbl  CKJIAJBIBAIOTCS, Iojava
OCTa€TCs MOCTOSTHHOM

2. mogadyu CKJIaabIBarOTCA, HaIlop ocraércs
IIOCTOAHHBIM

Bonpoc 21. [TogoOHBIME CYUTAIOTCS HACOCHI. . .

1. OnuHakoBoOro Kiaacca 3. C oauHakoOBBIM KO3(D(OUIIMEHTOM
OBICTPOXOIHOCTH Ns

2. C ogquHakoBbIMH XapakTepuctukamu Q, H, N

Bonpoc 22. KoshdummeHT OBICTPOXOJHOCTH — ITO:

1. Takas YacToTa BpAIICHUS T'€OMETPHYECKU MOJO0HOTO | 3. OTHOIIEHHE CKOPOCTH BpAIlCHHUSI
Hacoca, KOTOpeId mpu Hamope H=1 M umeeT mojady | Bala Hacoca K MOTpeOasieMOi
Q=0,075 M%/c MOIIIHOCTH

2. Takas 4acToTa BpPALIEHUS I'€OMETPUYECKU MOJ0OHOTr0
Hacoca, kotopblii ipu Harope H=0,075 M nmeer nopauy
Q=1 m%c

Bomnpoc 23. B oceBbIx Hacocax...

1. mortok JKUAKOCTU  ITApaJUICJICH OCHU  BpalllCHUA 3. MOTOK KHUAKOCTU MPUBOAUTCA B
JIOIIACTHOI'O KOJIeCa ABWIKCHUC BpalllatOMIUMCS NIHCKOM

2. MOTOK JXKHUJIKOCTU MEPHEHIAUKYJSIPEH OCU BpalleHUs
JIOTIIACTHOT'O KoJieca

Bonpoc 24. Teopema KyKkoBCKOT0 oInpeesnser. ...

1. JlaBnenue cpepl Ha BBIXOJIE€ C paboyero koeca 3. [logpEéMHYIO CHITY JIOTIACTH

2. OTHOCI/ITCJ'ILHyIO CKOpPOCTH Ha6era10mero IIOTOKa

orpoc 25. Haubonee s3¢dpdexkTuBHOE perynMpoBaHue MapaMeTpoB LEHTPOOEKHBIX HACOCOB U3
MIPEICTaBICHHBIX OCYIIECTBIISETCS. . .

1. U3menenuem nuamerpa paboudero koseca (00TOUKOM) 3. H3meHeHwem yria HaKIIOHA
JonacTeu

1. 3aaBmKKOM Ha BCACHIBAIOIIEM MAaTpyOKe

Bonpoc 26. HauGomee »3¢dekTuBHOE pEryJIupoBaHUE IapaMETPOB OCEBBIX MAIIMH W3
MIPEJICTABICHHBIX OCYIIECTBISECTCS. ..

1. U3menenuem nquameTpa pabouero kosneca (00TOUKOM) ‘ 3. 3aIBMKKOI Ha HAITOPHOM MaTpyoOKe
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2. VI3aMeHeHneM 4acToThl BpallieHus: pabodero kKosieca ‘

Bonpoc 27. LleHTpoOe)HBIN BEHTUISATOP U300paKEH HA PUCYHKE. . .

Bonpoc 29. Tunmunas ¢popma kpusoii Q-H oces

O}l MaIIMHBI OT LIEHTPOOEIKHOM OTIMYAETCH. ..

1. YoM makiiona k ocu OX

2. YV oceBoil MamuHBI KpUBas 4acTO HMeEET
ce1000pa3Hyto popmy

3. YV oceBoll MalIMHBI KpHUBas 4acTO HUMEET
AKCIIOHEHIIMATIbHYIO (popmy

Bonpoc 30. MomHoCTh Npu YBEIUYEHUH PACX0/a y HEHTPOOESKHOTO BEHTHIIATOPA. . .

1. YBennunBaetcs

3. YMeusnaercsa

2. IlouTtn He U3MeHsAeTCS

Bapuanr 2

Bomnpoc 1. /Ins nogauu ra3oBbIX Cpel MPEeIHA3HAYEH. ..

1. Hacoc.

3. Bearumstop.

2. 'maponepenauya.

Bonpoc 2. KpacHbrii BeKTOp — 3T0. ..
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1. OrtHocutenpHas CKOPOCTh IIPU BBIXOJE C
KoJseca

3. OxpysxHasi CKOPOCTH MPH BBIXOJIE C KoJleca

2. PagmanpHas CKOpPOCTh TpH TOMAJaHUM HA
JIONIATKY

Bonpoc 3. YpaBHenue Diinepa 1oja HOMEPOM ...

1
(12 Lysing,
z 1-(D,/D,)?

1. k=

3. Nt=0Q(R2C2u- R1C11)

2. Hr = (u2C2u- U1C10)/g

Bonpoc 4. Haubonee >¢dekTuBHOE pETyIHMpPOBaHUE MapaMeTPOB IEHTPOOESKHBIX HACOCOB U3

MPpEACTABJICHHBIX OCYHICCTBIIACTCA. ..

1. V3meHeHneM YacTOTHI BpalleHUs pabodero
KoJjeca

3. I3aMeHeHneM yriia HakJIOHa JonacTel

2. Ilepenyckom

Bonpoc 5. Haubonee »>ddexTuBHOE peryiMpoBaHue NapaMeTpoB OCEBBIX MAaIIUH U3

MpEACTABJICHHBIX OCYHICCTBIIACTCA. ..

1. 3agBMKKOI Ha BcachIBaIOIIEM MaTpyoke

3. Ilepenyckom

2. U3menennem yrijia HaKJIOHa Jonacten

Bonpoc 6. MoIHOCTS IpH yBENWYEHUH PACX0/1a Y OCEBOTO BEHTHIISITOPA MOJXKET. ..

1. YBCINYNBATHCA

3. yMeHbILAThC

2. IIOYTH HE U3MCHSTHCS

Bonpoc 7. «ITommax» - 370...

1. Pabora Hacoca (kommpeccopa), Ha IpeieTIbHON
MOIIHOCTH

3. PabGora mHacoca (kommpeccopa), TpH
BO3HMKHOBEHUH BUOpALIUU

2. HeycroitunBas pabota Hacoca (kommpeccopa),
XapakTepuzyemas ~ pPe3KUMH  KOJICOaHUSIMHU
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Haropa M pacxojla NepeKayrMBaeMON JKUIKOCTH
(raza)

Bonpoc 8. Haubosee s3¢hpekTrBHBIM cr1ocOOOM peryarpoBaHus HapaMeTPOB BUXPEBBIX HACOCOB
SIBJISICTCSL. ..

1. [lepenyck 3. 3aIBIKKOM HA HAIIOPHOM NaTpyOKe
2. U3menenme guamerpa pabodero Koseca

(0o6TOUKa)

Bonpoc 9. MomiHocTh IpH yBeIMYEHUH pacxojia y BUXPEBOTo Hacoca. ..

1. VBenuuuBaercs 3. YMeHbIaercs

2. IloyTn He U3MeHseTCs

Bonpoc 10. XapakrepHble 0cCOOEHHOCTH BUXPEBOTO Hacoca — 3T0. ..

1. Bonboi Hanop, Masast mogade 3. Oo6nanmaer CaMOBCaCHIBAIOMICH
CIIOCOOHOCTBIO

2. bonpImas moava, Maiblid Harop

Bompoc 11. K ... Tumy HacOCOB OTHOCUTCS SpIUPT

1. lleaTpobexHOMY 3. CtpyitHOMY

2. BuxpeBomy

Bompoc 12. K ... kmaccy OTHOCSTCS TOPIIHEBBIE HACOCHI

1. O6sEMHOMY 3. LenTpobexxHOMY

2. IuHaMUYECKOMY

Bomnpoc 13. K ... kj1accy OTHOCATCS ITyH)KEPHBIE HACOCHI

1. lunamuyeckomy 3. LleaTpobexxHOMY

2. O06BEMHOMY

Bonpoc 14. InnukatopHo# 1uarpaMMoil MOPIIHEBOTO HAacOCa HAa3bIBAETCA. . .

1. I'paduk n3menenus KI1/] 3a oqun nomaHbii 3. I'padmk u3MeHeHUs TaBICHUS B IUIHHIPE
000pOT KpHUBOIIXIIA 3a OJTUH IMOJIHBIA 000POT KPUBOIINIIA

2. I'papuk M3MEeHEHMs] MOIITHOCTH 32 OJNH
MOJIHBIM 000POT KpUBOILIKIIA

BOI[pOC 15. HeI/ICHpaBHOCTI/I B IBUTAaTCJIC MOPHIHCBOTO HACOCAa Ha XapaKTep HHHHKaTOpHOﬁ
AuarpaMMmel. . .

1. Biusror 3. Bausgror B 3aBUCUMOCTH OT THIIA
MepeKaynBaeMoOM KUJIKOCTH

2. He Biugror

Bomnpoc 16. HeucmnpaBHOCTH B THIApPaBIMYECKOW YacTH MOPIIHEBOTO HAcoca Ha XapakTep
WHIUKATOPHOM JUarpamMMBel. . .

1. Bausror 3. Bausror B 3aBUCHMOCTH OT THIIA
IepeKaynBaeMOM KUJIKOCTH

2. He BaustoT

Bonpoc 17. ITogaya nopraeBoro Hacoca HE 3aBucur or...

1. Ot pa3mepoB paboyero HUIMHIPA 3. OT yacToThI BpallleHHs Bajla Hacoca

2. OT 9nca X010B TOPIITHS 4. OT THIa nepeKavYnBaeMOM KUJIKOCTH
Bonpoc 18. Meronom 60pb0BI ¢ mysnbcalel nogaun nopirHeBsix HacocoB HE sBisiercs. ..

1. Ucnonbs30BaHuE HECKOIBKUX MOPIIHEN 3. IlpumMeHeHHE KaBUTAIIMOHHO-YCTOWYHMBBIX

MaTepHalioB
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2. CaBur no (aze paboThI MOPIITHEH

‘ 4. IuddepernuanpbHbie CXEMbI BKIIOUCHHUS

Bonpoc 19. ITogauy nopmaeBoro Hacoca HE perymupyror. ..

1. IpoccenupoBanuem

3. U3meHeHueM  4acTOThl  BpallEHUSA
IIPUBOJHOIO JIBUTATeNsl WIM IEpEMEHOU
OTHOILIEHUs  IIEPEAATOYHBIX  YCTPOMUCTB,
BKJIFOYEHHBIX MEXAY JBUTATEIIEM U HACOCOM

2. PerynupoBaHueMm JIMHBI XOJ[a MOPILIHS

Bonpoc 20. PeBepcuBHOCTH Hacoca O3HAYaeT, YTo...

1. Ilpu wu3MeHEeHUM HaIpaBJICHUs BpallEHUsA
3yO4yaTOK OHM M3MEHSIOT HaIllpaBJICHHUE ITOTOKA B
TpyOOIpoOBOJaX, MPUCOEAUHEHHBIX K HACOCY.

3. TlogBoas >KUAKOCTH MOJA JaBIICHHEM K
OJIHOMY M3 IaTpyOKOB Hacoca U cooOras
Ipyroi marpyOOK €O CIMBHBIM OakoM,
nojy4aeM paboTy MalluHbl B KauyecTBe
TypOUHBI

2. [ToaBos )KUIKOCTH O] IABJICHUEM K OJTHOMY
U3 TnaTpyOKOB Hacoca W cooOmias Apyrou
natpyOOK CO CJIMBHBIM 0akoM, Moyrydaem padboTy
MallrHbI B KAYCCTBC T'MAPOABUTATCIIA

Bomnpoc 21. O6paTumocTs Hacoca 03HAYaeT, 4YTo...

1. Ilpu wu3MeHEHUW HaIMpaBJICHUS BpallCHUS
3yO4YaToOK OHHM M3MEHSIOT HAIPABJICHHE ITOTOKA B
TpyOOINpOBOIaX, MIPUCOESAMHEHHBIX K HACOCY

2. IlogBoas )KUIKOCTH MO/ IaBIEHUEM K OJJHOMY
u3 mnarpyOKoB Hacoca U coolmias Jpyrou
naTpyOOK CO CIMBHBIM 0akoM, mosrydaem padboTy
MaIllMHbl B KAUEeCTBE TUAPOBUTATEIIS

BOl'[pOC 22. MoOIIHOCTB I_HGCTepéHHOFO HacocCa IIpu yBCJIIMYCHUU ITOJa4YH. ..

1. YVBenuuuBaercs

3. [IpakTrdecku HEe U3MEHSIETCS

2. YMeHnblaercs

Bonpoc 23. [InacTuHYaThIe HACOCHI ... CBOHCTBOM PEBEPCUBHOCTH M 0OPATUMOCTH.

1. ObnanaroT 3. HEKOTOpBIE 00Ia1aI0T

2. He o0namaroT

Bonpoc 24. AxcnanbHO-TIOPIITHEBBIE HACOCHI ... CBOWCTBOM PEBEPCUBHOCTH U OOPATUMOCTH.

1. ObnanaroT 3. HEKOTOpBIe 00JIa1aI0T

2. He 001a4ar0T

Bonpoc 25. V3-3a... 3aTpyJHUTEIHHO IMOJIYYUTh BEICOKOE JABJICHUE B OJTHOM CTYIICHH

MOPIITHEBOTO KOMIIPECCOPa

1. HEAOCTATOYHOI'0 COOTHOIICHHA ITPOYHOCTH 3.

H3-3a HCBO3MO>KHOCTHU JOCTATOYHO

HCIIOJIb3YCMbBIX MAaTCPUAJIOB U KHI[ mnponecca HMHTCHCHUBHOI'O OXJIAXKICHHA

2. Ype3MepHOr0 TOBBIIICHUS TEMIEPaTyphl B
KOHIIE C)KaTus

Bonpoc 26. U3-3a ... 3aTpyIHUTENBHO MOJYYHUTh BBICOKOE [aBJIEHHME B OIHOH CTYNEHH

JIOIMaCTHOro KoMIipeccopa

1. HEZOCTATOYHOTO COOTHOIIECHUS MPOYHOCTH | 3.

N3-3a HCBO3MOXHOCTHU J0CTAaTO4YHO

ucnonb3dyembix MarepuaioB u KI1/] npouecca | HHTEHCUBHOTO OXJIaXKICHUS
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2. Ype3MEepHOro MOBBIIICHUS TEMIEpPaTyphbl B
KOHIIE CXKaTus

Bonpoc 27. Kputepuem 111 OLIEeHKH HEOOXOIMMOCTH YBEIMUYCHHS YUCIIA CTYIIEHEW MOPIITHEBOTO
KOMIIpECCOpa SIBIISAETCH. . .

1. TemrnepaTypa BCHBIIIKH MMAPOB CMa304HOro | 3. MUHUMYM 3aTpat SHEPrUU
Mmaciia

2. JlomycTuMas OKpy»Hasi CKOPOCTb

Bonpoc 28. Kpurepuem A oneHKH HEOOXOIMMOCTH YBEIHUYEHHUS YUCIA CTYNEHEH JIOMacTHro
KOMIIpeccopa sIBIISETC. . .

1. TemnepaTypa BCHBIIIKK NApOB CMA304HOro | 3. MUHMMYM 3aTpat SHEPTUU
Macia

2. lonnycTuMast OKpy>KHasi CKOPOCTh

Bonpoc 29. OxnaxneHue mpuMeHsETCA B ...

1. LlenTpobexxHOM Hacoce 3. OceBoM Hacoce

2. IlopmrHeBOM Hacoce 4. TloprHeBOM KOMITpEccope

Bonpoc 30. «Mé&pTBO€ IpOCTPaHCTBOY - ATO:

1. O6béMm, 3aKiItoYeHHbI Mexay KianaHamu U | 3. O0bEM I'HpOaKKyMyIsTopa
JIHUIIEM TIOPIIHSA B MOMEHT HAaXOKJICHUS €ro B
HIDKHEW, MEPTBOM TOYKE

2. O0bEM, 3aKITIOYEHHBIN MEXAY KiallaHaMu U
JHUILEM TIOPUIHA B MOMEHT HaXO)KICHHS €r0 B
BEpPXHEN, MEPTBOU TOUKE

Bapuanr 3

BOl'[pOC 1. Z[J'ISI nmoAgavu ra3oBbIX Cpe/ NMpCAHA3HAUCH. . .

1. Hacoc. 3. N'azoayBKa.

2. 'maponepenaya.

Bonpoc 2. KpacHuslii BekTop — 370. ..
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1. OrHocutenpHas CKOPOCTh IIpU BBIXOJE C
KoJseca

3. AOcomoTHast CKOPOCTb ITPH BBIXOJIE C Koyeca

2. AGCONIOTHAsE CKOPOCTh TpU TOMAJAaHUU Ha

JIOTIaTKy

Bonpoc 3. HaubGonee s¢ddexkTuBHOE peryinvpoBaHHEe HapaMEeTpoB IIEHTPOOEKHBIX HACOCOB U3

NMPpEACTABJICHHBIX OCYHICCTBIIACTCA. ..

1. 3aaBmXKO# HA HATTOPHOM MATPyOKe

3. I3MeHeHneM yriia HakJIOHa JIOmacTe

2. 3aIBIKKOM Ha BCACHIBAIOIIEM MMaTpyoOKe

Bonpoc 4. XapakTepHble 0COOEHHOCTH BUXPEBOI0 Hacoca — 3TO. ..

1. CoocobHOCTE
JKUIKOCTH

nogaBaTb TIra3OHACBINICHHBIC

3. KIIJ1 35-45%

2. KIIJT 70-80%

Bonpoc 5. Ha pucynke nokasaH 3J€MeHT ... KOMIIpeccopa.

1. IopmHeBoro

3. ITIimacturyaroro

2. OceBoro

4. JKuIKOCTHOKOIBIIEBOT'O

Bonpoc 6. Hacoc, npencraBieHHbIH Ha PUCYHKE OTHOCUTCA K ...
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1. 06bEMHBIM 3. CTpyHHBIM

2. IMHAMUYECKUM

BOI[pOC 7. OcHOBHOE MMPEUMYHIECTBO MOPUIHEBBIX HACOCOB 3aKIIOYACTCA B TOM, YTO OHH...

1. OGecneunBarOT 3HAYUTEIBHYIO TOAAYY 3. meroT npocToe ycTpoiicTBO

2. Coznarot OOJIBIION HAIIOP

Bonpoc 8. Hacoc, npencraBieHHbIN Ha PUCYHKE OTHOCUTCA K ...

1. 00BEMHBIM 3. CTpyHHBIM

2. TUHAMAYECKUM

Bonpoc 9. Hacoc, npe/icTaBieHHbBIN HA pUCYHKE OTHOCHUTCS K ...
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NN\

SO0

1. 00OBEMHBIM

3. cTpyiiHBIM

2. IMHAMAYECKUM

Bonpoc 10. Hacoc, npeacraBieHHbIi Ha PUCYHKE OTHOCUTCS K ...

1 2 3 4

5 6

e e e e — — -

— - w—o— |} — — —

1. 00OBEMHBIM

2. TUHAMHUYECKUM

Bonpoc 11. Hanop, coznaBaemblit HACOCOM — 3TO. ..

1. BBICOTa, OKBHUBAJICHTHAA HaBJICHUIO, KOTOPOC
IOKa3bIBACT MAHOMETP

3. PasHOoCTh O0OWmUX YAENBHBIX DHEPrHi
’KUJIKOCTH Ha BBIXOJE U BXOJ€ Hacoca

2. 'eomeTpryeckas BbICOTA MOIbEMA KUIKOCTH

Bonpoc 12. IIpu yBenndeHnn ncia 000poToB pabodero kojeca B 2 pasza 1mojavya yBeJIUIATCS B. ..

1.2 paza 3. 8 pa3

2. 4 pa3za

Bonpoc 13. IIpu yBenndyeHnun uncia 000poToB pabouero Kojeca B 2 pa3a Harop YBEIUIHUTCS B. ..
1.2 paza 3. 8 pa3

2.4 paza

Bonpoc 14. ITpu yBenuueHun 4ucia 000poTOB paboyero kojeca B 2 pa3a MOIIHOCTh YBEITHUUTCS
B...

1. 2 paza 3. 8 pa3

2.4 paza
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Bomnpoc 15. Tlpu o6touke pabouero koneca Ha 10% oOT mepBOHAYaNIBHOIO JHWAMETpa HAIop,
CO3/1aBa€MbIii HACOCOM, YMEHBIIUTCSA HA. ..

1. 10% 3.15%

2.19%

Bonpoc 16. [Ipu o6Touke pabouero koneca Ha 10% OT nepBoHAYaIBHOTO TUAMETpa Mo/1a4a Hacoca
YMEHBIIUTCS HA...

1. 10% 3. 15%

2.19%

Bonpoc 17. Ha pucyHke mpeicTaBlieHa XapaKTepUCTHKAa Hacoca U XapaKTepUCTHKa
cetu. HauBbIrogHeiimas pexxumMHasi TOYKa Hacoca — 3TO. ..

H

1. Touxa 1 3. Touka 3

2. Touka 2 4. Touka 4

Bompoc 18. Ha pucynke mpencraBnena xapakrtepuctuka Hacoca H-Q. Ha ydactke
XapaKTepUCTUKH MOXKET UMETh MECTO HEYCTOHYMBas paboTa Hacoca.

Hi

1.1-2 3.1-3

2.2-3

Bonpoc 19. Ha pucynke npencrasieHa xapakrepuctika Hacoca H-Q. UtoOsl obecrieunts nogauy u
Harop, COOTBETCTBYIOIINE TOUKEe A HEOOXOMMO NMPUCOEAUHUTH OJHOTUITHBIN HAcoC. ..
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H
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3
2 b oA

H-&

Q

1. nocnenoBaTeILHO
2. mapayienbsHO
Bonpoc 20. Ha pucynke npeacrapieHa xapaktepuctuka Hacoca H-Q. UtoOs1 oOecnieunTs mojaavy u
Harop, COOTBETCTBYIOIIUE TOUKE B HEOOX0MMO MPUCOEAMHUTD OJHOTHITHBIN HAcOC. ..

H

o8
{ of

e N

H-&
Q

1. mocnenoBaTenbHO

2. mapajuiesnbHO
Bonpoc 21. Ha pucynke npejcraBieHa xapakrepuctika Hacoca H-Q. UtoOsl o6ecrieunts nogauy u

Harop, cooTBeTcTBYyIoLME Touke C HEOOXOIUMO ...

H

28
of

3
2 b oA

H-8

Q

1. IlpousBectu 00TOUKY pabouero kKoieca 3. [ToaKIIOYNUTE MOCIENOBATEILHO OJXHOTHUITHBIN
Hacoc
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2. YBEIUYUTh YUCII0O 000pOTOB padbouero kosieca | 4. IloakimounTs mNapayieIbHO  OJHOTHITHBIN

HacocC

Bonpoc 22. Ha pucyHke mpeacTaBieHa KOHCTPYKIIUSA HAcOCa C ...

Kopnye
Hacoca

Pabouee

Koneco
Poto

1. MOKpbIM poTOpOM

2. CyXuM pOTOPOM

Bonpoc 23. KonconbHbll Hacoc n300pak€H Ha pucyHke No
1 2 3

1.1 3.3

2.2

Bonpoc 24. Copepxanue TBUIM M JPYrUX  TBEpABIX  IpuUMeceid B BO3JyXe,
MEepPEeMeNaeMOM  paJHabHBIM ~ BEHTHWJISITOPOM  OOIIEro Ha3HaueHus, Mg OOBIYHBIX Cpel
UCIIOJIHEHUSA | COCTaBIISET. ..

1. me 6onee 10 mr/m® 3. me Gosree 50 mr/m°

2. He 6omee 100 mr/m°




®OHJ] OLIEHOYHBIX CPEJICTB JIUISI ATTECTALIAU IO I

CHUIUIMHE «<HACOCHBIE U BO3JYXOJYBHBIE

CTAHLIMN» (ITPUJIOKEHUE K PABOYEM ITPOTPAMME MOJYJISI) OCHOBHOM ITPO®ECCHUOHAJIBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI BBICILIEI'O OBPA30B

AHMS (BAKAJIABPUATA) Bepcus 1 34
Bonpoc  25. Temmeparypa  cpempl, IepeMeniaeMoil  pagualbHBIM  BEHTHJIATOPOM
0011ero Ha3HAYCHUS, Il OOBIYHBIX CPEJ] HCIIOTHEHUS | COCTABIISIET ...
1. ne 6omee 60 °C 3. He 6oiee 80 °C
2. He 6omee 50 °C
Bomnpoc 26. Temnepartypa cpebl, nepeMeIaeMoin OCEBBIM BEHTUJISITOPOM
00I1ero Ha3HAYCHUS, IJIs1 OOBIYHBIX CPEJ COCTABIISET ...
1. ne 6omee 60 °C 3. He 6ouee 80 °C
2. He 6omee 50 °C

Bomnpoc 27.
paMsl

BCHTHUJIATOPLL

YCTAQHABIMBAIOTCS Ha omope B Buiae (¢QyHIaMEHTa |

1. Kpbirabie

3. KaHAJILHEIE

2. OOBIYHBIE

Bonpoc 28. Homep BeHTHISATOPA — 3TO ...

1. 3HayeHHWe, COOTBETCTBYIOLIEE JAUAMETPY | 3. 3HAYCHHE, COOTBETCTBYIOIECE HAMETPY
pabouero kosmeca D , wm3MepeHHOMy 10 | pabodero koieca D , u3MepeHHOMY MO BHEIIHHM
BHYTPEHHUM KPOMKAaM JIOIIATOK U BBIPAKEHHOMY | KDOMKaM  JIOIIATOK W BBIP@AXXEHHOMY B
B MUJIUMETpax

AeUMETpax

2. 3HA4YCHHWE, COOTBETCTBYMOLICE AUAMETPY

pabouero koneca D , u3MepeHHOMY 110 BHEIITHUM

KpOMKamM JIOIMIaTOK u BBIPAXKCHHOMY B

JIenuMeTpax

Bonpoc 29. [Ipon3BoauTenbHOCTh BEHTUIISITOPA —

9TO ...

1. 06beMHOE KOJTUYECTBO rasa, MOCTYIAIOIIETO
B BEHTWISATOP B  €IMHMILYy BpPEMEHH,
OTHECEHHOE K YCJIOBUSIM BXOJ]a B BEHTUJISATOP

3. MaccoBO€ KOJIMYECTBO rasza, NoCTymnaromero B
BCHTHUIIAITOP B CANHUIY BPEMCHU,
OTHCCCHHOC K YCJIOBHUAM BXOJZld B BECHTUIIATOPD

2. 00beMHOE KOJIMYECTBO Ta3a, MOCTYIMAIONIETO

B BCHTHIIATOP B CANHULIY BpPCMCHU,
OTHCCCHHOC K YCIOBUAM BbIXOJa nu3
BCHTHJIAITOPA

Bonpoc 30. BeHTHIsTOp IPaBOTO BpAIIEHUS — 3TO BEHTUIIATOP ...

1. pabouee Kkojeco KOTOPOro Bpalaercs IO
YacOBOH CTpEJIKE, €CIM CMOTPETh CO CTOPOHBI
BXOJIa BO3/lyXa

3. paboduee Koyeco KOTOPOTrO Bpallaercs TIo
YacOBOW CTpEIIKe, €CIM CMOTPETh CO CTOPOHBI
MPUBOJIA

2. pabodvee KOJIeCO KOTOPOTO BpalmaeTcs IPOTHB
YacOBOH CTpEJIKE, €CIM CMOTPETh CO CTOPOHBI
BXO0/1a BO3yXa
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[Tpunoxenue Ne 4

BOITPOCHI JJIsS1 IPOMEKYTOYHOI ATTECTALIUU (OK3AMEH) 10
TUCIHATITAHE

1. MamuHsl npeiHa3HauYeHHBIE JUIS [101a4U Ta30BbIX CPEl.

2. Kimaccudukarus HacocoB.

3. Knmaccudukanus BEeHTHIATOPOB.

4. IlpenenbHOE JaBleHKE HAcoOCA.

5. [lone3nast MOIIHOCTH HacoOca.

6. [loka3zatesnp, xapakTepu3yomuii 3 PeKTUBHOCTH UCIIOJIb30BAHUS HACOCOM MOABOIUMOM K
HEMY SHEPTHUH.

7. ®@axropsl, Baustonme Ha KIIJ] Hacoca.

8. UTo Takoe «KaBUTAIIMOHHBIN 3armacy»?

9. Paboyas Touka pabOTHl HAarHETATEIIS.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

[TapamnenorpaMmsl CKOPOCTEM.

VYpaBHenue Diinepa.

KaBuranms, kak ¢puzndeckoe sBieHne. CriocoObl 60phObI ¢ KaBUTAIHEH.
HcneiTanne Hacoca.

CBoniHBIN TpaduK MOJIeH HaCOCOB.

[TapannenpHas paboTe JByX HACOCOB Ha CETb.

[TocnenoBarenbHas paboTa ABYX HACOCOB HA CETh.

[TonoOue HarueraTenei.

KoaddutimeHnTt ObICTPOXOAHOCTH.

OceBrble Hacochl. CBOICTBA, XapaKTEPUCTHKU.

Teopema JKykoBckoro.

PerynupoBanue napaMeTpoB LEHTPOOEKHBIX HACOCOB.

CriocoObl peryaupoBaHusi MapaMeTpoB OCEBBIX MaIMH. J((HEeKTUBHOCTb.
[enTpobexHble BeHTUIATOphl. CBOMCTBA. XapaKTEPUCTHKH.

OceBble BeHTUIATOPBL. CBOMCTBA. XapaKTEPUCTUKH.

OTnuyne XapakTepUCTUK OCEBOI MAIMHBI OT LEHTPOOEKHOM.

3aBHCHUMOCTh MOIIHOCTH HEHTPOOESIKHOTO BEHTHIIATOPA OT pacxoja. OnTuMuzanus.
3aBUCUMOCTh MOIITHOCTH OCEBOI'0 BEHTWJISITOpA OT pacxoja. OnTuMu3anus.
SIBneHue «oMIaxa.

CriocoObl perynupoBaHus TapaMeTPOB BUXPEBBIX HACOCOB.

BnusiHue pacxoja y BUXpEBOIO HacOca Ha MOLTHOCTh

Oco0eHHOCTH BUXPEBBIX HACOCOB.

Opmudt. Mecto B knaccudukamnuu Haruerareneil. Coiicta. [I[pumenenue.
ITopmneBoii Hacoc. MecTo B kinaccudukanuu Haruetaresneid. Coiictsa. [Ipumenenue.
[TnymxepHbIit Hacoc. MecTo B kinaccudukanuu Haruerareneil. Coiictsa. [Ipumenenue.
WNHnnkaTopHOM AMarpamma NOPIIHEBOIO HAcOCa.

[TapameTpsl, BAUSIONINE Ha XapaKTep UHIUKATOPHOI THarpaMMBl.
KoHcTpykTHBHBIE 0COOEHHOCTH, BIUSIOIIME HA MT01a4y MTOPIIITHEBOTO HACOCA.
Mertobl 00pbObI ¢ MyJIbcaluei Mo1a4uy MOPIIHEBBIX HACOCOB.

CriocoObl peryaupoBaHus 101a41 MOPIIHEBOrO Hacoca.

PeBepcuBHOCTh HacocoB. Hacocsl, obnanatomiyie peBepCUBHOCTBIO.
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41. O6parumocTth HacocoB. Hacockl, obmagaronime o0paTuMOCTBIO.

42. VI3MeHeHWEe MOIIHOCTH MIECTePEHHOr0 Hacoca MpHU yBenwueHUW moaadu. OCHOBHBIC
CBOICTBA.

43. [TnactuayaTsie Hacockl. OCHOBHBIC CBOMCTBA.

44, AkcuanpbHO-TIOPIIHEBBIC HacOChl. OCHOBHBIE CBOMCTBA.

45. IlopmHeBoii komnpeccop. OCHOBHbBIE CBOMCTBA.

46. JIonactHo# Kommnpeccop. OCHOBHBIE CBOWCTBA.

47. Yucno cTyneHeil mopiHeBoro KoMnpeccopa Kak KOHCTPYKTHUBHAsI 0COOEHHOCTb.

48. Yucno ctyneHeil 1IonacTHOro KoMIpeccopa Kak KOHCTPYKTHBHAsI OCOOEHHOCTb.

49. Oxnaxx/ieHue HarHeTaTene.

50. [NonsaTue «MEPTBOrO MpOCTpaHCTBay. [ 1e mpumMeHsercs, 4To 03HayaeT?
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