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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH nmpuHUMAaTh 1 000OCHOBBIBATh KOHKPETHBIE TEXHUUECKHUE PEIICHUS TTPH
CO3/JaHUU AaBTOMATU3UPOBAHHBIX TUPABINYECKUX U THEBMATUYECKUX CUCTEM U arperaTtoB
N]I-1 leMOHCTpUpYET MOHUMAHHUE BIUSHUS YCIOBUM pab0ThI 00BeKTa MPOheCCHOHATHHOM
JIEATEeIbHOCTH Ha MPUHUMAEMble KOHCTPYKIIMOHHBIEC PEIICHUS
NJI-3 IIpunuMaeT 000CHOBaHHBIE TEXHUYECKUE PEUICHHS IPU CO3/1aHUU 00BEKTa
po(heCcCHOHATTLHOM NI TEIIbHOCTH

2. PIIK-1 CriocoGeH K KOHCTPYKTOPCKOM NeSTENBHOCTH B cpepe aBTOMAaTU3UPOBAHHBIX
TUAPABIMYECKUX U THEBMATHYECKUX CHCTEM M arperaTtoB
NJI-1 Pa3zpabaTeiBaeT TEXHHUECKYIO JOKYMEHTAINIO B COOTBETCTBHE ¢ TpeboBanusimu ECK/I,
B TOM YHCJIE C UCIIOJIb30BAHUEM COBPEMEHHBIX CUCTEM aBTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHUS
NJI-2 JleMoHCTpUpPYET 3HAaHUE 3aKOHOMEPHOCTEHN MPOIIECCOB, MPOUCXOASIINX B 00bEKTaX
pohecCHOHaNBHOM NesTeNbHOCTH
N JI-3 BeImonHSIET pacueThl JIEMEHTOB O0BEKTOB MPOPECCHOHATBHON JACITSIFHOCTH

K BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YyCII€EBAEMOCTH:

®opma peanuzaiu: BeinmonHeHne 3aqaHus
1. [TogoOue pexxrMoB pabOThI TOMACTHBIX HACOCOB. Y coBus moaoous. [lepecuer
XapaKTepUCTUK TIPU U3MEHEHUHU CKOPOCTH Bparienus (Pemenne 3amayq)
2. Pacuer nHamopa Hacoca 1o nokaszanusim npudopos (Pemenue 3amayq)
3. PI'P - Paznen No2 «AHanu3 paboThl Hacoca U ompeeNieHue mapaMeTpoB ero IKCIUTyaTaluu
B KOHKpeTHOU ruapocucteMe» (Pacuerno-rpaduueckas padota)
4. PT'P — Paznen Nel «Bo16op Hacoca [uist 3a1aHHOM TuapocucteMsl» (PacueTHo-Tpadudeckas
pabora)

®Popma peanuzanuu: ITuceMenHas pabora
1. Pacuer nmapameTpoB pabouero Kosieca ¥ ONpeieIeHHe OCHOBHBIX JJIEMEHTOB IIPOTOYHOI
qacTH JornacTHoro Hacoca (KonTtponbHas pabota)

BPC aucuuniauHbl

7 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHH TEKYUNIEr0 KOHTPOJS YyCIeBaeMOCTH IO

JUCHMILINHE:

KM-1 Pacder Hanopa Hacoca 1o noka3anusm npudopos (Pemenue 3am1aq)

KM-2 TlomoOue pe:xuMOB paObOTHI JIOMTACTHBIX HACOCOB. Y clIOBHS mo00us. [lepecuer XapakTepuCcTHK
IpY U3MEHEHUU CKOPOCTH Bparienus (Permenne 3amayq)




KM-3 PI'P — Paznen Nel «Bp16op Hacoca miist 3ananHon ruapocucteMbn» (Pacuerno-rpaduueckas
paborta)

KM-4 PI'P - Paznen No2 «Ananu3 paboThl Hacoca M ONpeIeSICHUE MTapaMeTPOB €Tr0 IKCITyaTaliy B
KOHKpETHOU ruapocuctemey (Pacuerno-rpaduueckas padbota)

KM-5 Pacuer napamerpoB pabodero kojeca U OMpeiesieHne OCHOBHBIX 3JIEMEHTOB IMPOTOYHOMN YacTH
nonactHoro Hacoca (KonTtponsHas paboTta)

Bujx npome:xyTOo4HOI aTTecTalMu — JK3aMeEH.

Beca KOHTpOIBHBIX MeponpusTHii, %o
Wunekc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5
Cpox KM: 2 4 7 11 14

Pa3gen nucuuInInHbL

OO1me cBeIeHUS O JONACTHBIX HAcOocax

Knaccugukaius HaCOCOB 0 OCHOBHBIM KPUTEPHSIM +
JlonacTtHbIe HacOCHI +
[Tono6ue pesxuMoB pabOThI JOMACTHBIX HACOCOB +

HCKOTOpHe BOIIPOCHI SKCILTyaTallu JIOMACTHBIX HACOCOB

Bunbl runpocuctem +
Pabouwmii pexxum Hacoca +
ITyck Hacoca +
PerynupoBanue nogauu +

KOHCTPYKHI/II/I JJOTIaCTHBIX HACOCOB U OCHOBBHI UX
MMPOCKTUPOBAHU A

JlomacTHOM HacoC Kak TEXHUYECKHI 00BEKT (CUCTEMA), €TO
HAJICUCTEMBI U MOJCUCTEMBI

Tunopasmep jomacTHOro Hacoca u ero paboyee mose +

OCHOBBI IPOEKTUPOBAHUS HACOCOB +

KaBuramus B Hacocax

SBnenue kaBuTauu, €€ pU3NYecKas CylHOCTh +

KaBuTanmoHHsie 3anachl: pacroiaraéMblii, KpUTHYECKUH,
JIOMTYCTHUMBI

VYcmoBus U ciocoObI 00ecieueHus OECKaBUTAIIMOHHOM
paboTHI HAacoca

CnocoOBbI MOBBIIICHHS AHTHKABUTAIIMOHHBLIX CBOMCTB
HacoCoOB

HcnpITaHus HACOCOB M UCIBITaTEIbHBIE CTEHIbI




3agaun 1 OCHOBHBIE BUJIBI MCITBITAHW JIOMACTHBIX HACOCOB +

KaBurannoHHbIe UCIIBITAHUS HACOCOB +

Pa6ouee koseco (PK). 2D ¢usnueckas momens moToka

2D ¢wusudeckas MoEIb MOTOKA +

Kunemartuka noroka B kanasax PK B pacuétnom u +

HEpPACUYETHBIX PEKUMAX

Pacuer u npoextupoBanue nporouyHoit yactu PK Ha ocHOBe

2D dwusndeckoit moaenu. OnpeneneHne 0CeBON CHUITBI

['mapaBanueckuii pacu€r pabouero xojeca +

Ocesas cuia, aelictyromas Ha PK +

OTBOABI ¥ 1OJIBOJIBI. CIMpaJIbHBIE OTBOJIBI — PacyeT U

MIPOEKTUPOBAHHUE

OTBOIBI +

[ToTepu sHEpruM B OTBOJIC M UX POJIb B OajaHCE YHEPTUHU +

Hacoca

Panuaneublie cuibl, neiictpyromue Ha PK co ctoponst +

CIIUPAIHLHOTO OTBOJIA

ITonBonabl +
Bec KM: | 15 15 20 25 25

8 cemecTp

Hepeqeﬂb KOHTPOJIBHBIX MQPOHPI/IHTHﬁ TEKYyHIEro KOHTPOJIsA ycneBaeMoCT mo
AUCHHUIIJIMHE:

Bua npoMexyTo4HOM aTTeCTALMU — .

Beca
KOHTPOJIbHBIX

MEpOIPHUATHH,
Pazgen qucuunianHel %

Nunexc KM:

Cpox KM:

Bec KM:

BPC kypcoBoii padoTbl/mpoexTa

8 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPHUATHII TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH MO KYPCOBOMY
NMPOEKTY:

KM-1 Brmonuenue Pa3znena-1

KM-2 Brimoauenue Pazgena-2

KM-3 Bremonsenue Pasnena-3

KM-4 Brimmonnenue Pa3znena-4




Bujx npomexxyTouHoii arrecranmu — 3amura KI1.

Beca KOHTpOJIbHBIX MEPONIPUATHIL, %o
Nunexc KM-1 KM-2 KM-3 KM-4
Pa3nen nucuuninHb

KM:

Cpok KM: 3 6 8 13
Pa3paboTka TexHMUECKOrO 3aJaHus +
Pacuer aneMeHTOB IPOTOYHOM 4acTH HAcoca +
Pacuer ycwinii 1 5CKM3HOE IIPOEKTUPOBAHUE +
[TpouHocTHBIE pacyeTsl U opopmieHHe rpapuuecKon +
4acTH

Bec KM: 20 25 25 30




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
IK-1 U-1nka1  HemoncTtpupyet | 3HaTh: KM-4 PI'P - Paznen Ne2 «AHanu3 paboThl HacOCa M ONPE/ICIICHUC
MOHUMAaHUe BJIMSIHUS | THIIBI JIONACTHBIX HACOCOB, MapaMeTpoB €ro HKCITyaTaluu B KOHKPETHOH ruapocucteMe» (Pacuetno-
yCIOBUM paboThl 00BEKTa | 00JIACTU UX HA3HAYEHUS U rpagudeckas pabora)
npodeccuoHanbHOM MIPUHIIMIT JEHCTBUS
JeSTEIbHOCTH Ha | TUJIPOMAIINH B LIEJIOM
MPUHUMAaEMbIe YMmeTs:

KOHCTPYKIIMOHHBIC PCIICHW A

MIPOBOJIUTH BEIOOp HAcoca u
€ro NpUBoJa,
ONTUMHU3UPOBAHHBIN 110
MHBECTULIMOHHBIM U
9KCILTyaTalluOHHBIM
3arparam 1pH paboTe B
JTAHHOW TUJIPOCUCTEME

IK-1 N-3nk-1 ITpuanmaer
000CHOBaHHBIE

TEXHUUYECKHUE DPElIeHUsl Mpu
CO3/1aHUU 00BeKTa
npodeccuoHaNbHOM
JIESITSIIBHOCTH

3HATh:

OCHOBHBIE UCIIOJTHEHUS
3JIEMEHTOB MPOTOYHOM
YaCTH JIOTIACTHBIX HACOCOB
YMers:

MPUHUMATh U 00OCHOBHIBATH
KOHKPETHBIE TEXHHUUECKHUE
pelieHus npu pazpadboTke
JIOTIACTHBIX HACOCOB,
00ecIeunBaronX UX
BBICOKYIO 3()()eKTUBHOCTH U
OKCILTyaTaIMOHHBIC

KM-7 Pacuet napameTpoB pabodero KoJjieca U orpeJielIeHue OCHOBHBIX
3JIEMEHTOB MPOTOYHON YacTu jonactHoro Hacoca (KonTponbHas padoTa)




KadycCTBa

PTIK-1 N-1pik-1  PaspabateiBaeT | 3HATH: KM-1 Pacuer Hanopa Hacoca 1o rnoka3anusm rnpuoopos (Perenue 3amay)
TEXHUYECKYIO OCHOBHBIE TPEOOBAHUS U
JIOKYMEHTAII0 B | ctannaptel ECK/] k
COOTBETCTBHUE c | opopmIteHHIO TEXHUUECKOM
tpeboBanusimu  ECK]l, B | JOKyMEHTAIIMHU JIEMEHTOB U
TOM YHUCIIE C | COOpPOYHBIX €TUHUI]
MCIOJIb30BaHUEM JIOTIACTHBIX HACOCOB
COBPEMEHHBIX CUCTEM | YMETh:
ABTOMATHU3UPOBAHHOTO MIPEJICTaBIATh TEXHUYECKYIO
MIPOSKTUPOBAHUS JTIOKYMEHTAIMIO HA
JIOTIACTHBIE HACOCHI B
COOTBETCTBUU C
tpeboBanusimu ECKJ|
PTIK-1 WN-2pnk1  HemoHcTpupyeT | 3HATH: KM-2 I[TogoGue pe:xuMOoB pabOTHI JIOMACTHBIX HACOCOB. Y CIIOBUSI IIOI00MS.
3HaHHWE 3aKOHOMEPHOCTEW | TeOPETUYECKHE OCHOBBI [TepecueT xapakTepUCTUK MIPU U3MEHEHUH CKOPOCTH BpaieHus (Pemenue
MPOIIECCOB, TMPOUCXOIANIUX | PaOOYMX MPOIIECCOB B 3a/1a4)
B 00BeKTax | JIOMACTHBIX HACOCAX U
npodeccuoHanbHOM JIPYTUX SHEPreTUYECKUX
JESITEIbHOCTH MaIIHaX U YCTaHOBKaxX
YMerts:
MIPOBOAUTH BHIOOD, pacueTr u
aHaJIn3 padboumx
XapaKTePUCTHK U PEKUMOB
paboTHI JIOMIACTHBIX HACOCOB
PIIK-1 NJI-3prik-1 Brmomnaser | 3HaTh: KM-3 PI'P — Paznen Nel «Br16op Hacoca s 3aJaHHON THIPOCUCTEMBI»
pacueTsl 3JIEMEHTOB | crlocoObl U MeToAbl pacueta | (PacuetHo-rpaduueckas padota)
00BEKTOB OCHOBHBIX 3JIEMEHTOB
npodecCuOHATbHON JIOTIACTHBIX HACOCOB
JeATETbHOCTH Pa3TUYHBIX TUTIOB

YMmers:
MPOBOJIUTH TUAPABINUECKUE
U IIPOYHOCTHBIE PACUETHI




OCHOBHBIX 3JICMCHTOB
JIOIMaACTHBIX HACOCOB HaA
OCHOBC M3BCCTHBIX MCTOJUK
n SaKOHOMCpHOCTeﬁ




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Pacuer Hanmopa Hacoca 1o noka3aHusaM npuéopoB

®opmbl peaausannu: BeinonHenue 3a1anus

Tun KOHTPOJIBLHOr0 MeponpusaTHs: Pemenue 3anau

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBegeHMsi KOHTPOJILHOr0 Meponpusitusa: Bepiaercs  3agaHue s
caMocTosTeNbHOTrO perieHus. CTyaeHToM 0hOPMIIIIOTCS HEOOXOAUMBIC YEPTEKH U PACUETHI.

Kparkoe cogepxxanue 3agaHus:
Jlanbl He0OXO0UMbIE Pa3Mephl LIEHTPOOESKHOTO HAcOcCa, MOKa3aHus MpuOOPOB (MAaHOMETPOB,
BaKyyMMETPOB, MAHOBAaKyyMMETPOB, [Ib€30METPOB), IOJACOEANHEHHBIX K €0 BXOJTHOMY U
BBIXOJIHOMY MaTpyOKaM, IIIOTHOCTh NepekaunBaemMoii cpenbl u nounbiii KI1/1 nacoca. Ykazano
pacrnoJjokeHue nNpubdopoB OTHOCUTENBHO Hacoca. [lokazaHus npubOpoB yKa3aHbl B pa3InyHbIX
eMHMIIAX, BCTPEYAIOIINXCS Ha MpakTuke. [IpuBeneH BHEMIHUN BUJ HAcOCa OJHOTO U3 IBYX
BUJIOB KOHCTpYKTHBHOTO McnonHeHus: Tan K u tun /| (Puc. 1 u Puc. 2). B tpyOxe,
COEIUHSIONIEH BXOAHON NaTpyOoK ¢ MpUOOPOM, MOKET HAXOAUTHCA NepeKaurnBaeMas
KUAKOCTb UM BO3YX.
O6o3HaueHus him o3HavaeT MoyoKeHNe HyJIs KAl Tbe30MEeTpa M0 OTHOLIEHUIO K OCH Balla
Hacoca, a Hi — nokasanue caMoro nbe3oMerpa.
[Tpu odopmiuenun padboTsl puc. 1 U 2 TOIKHBI OBITH HE CKOTIUPOBAHBI, a U300PaXKEHBI C
UCTIOJIB30BaHUEM TeX IpadUUecKuX mporpamm, Kotopsimu Bel Biaseere. [lepenucsiBaTh TEKCT,
MIPUBEICHHBIN B 3a/1aHUU HEe TpeOyeTcs. A BOT 1aBaTh HEOOXOJUMbIE TOSICHEHUS KO BCEM
pacuéraM U MOJCTaHOBKY ITU(P KO BceM (hopMyiiaMm — TpeOyeTcst 0053aTeIbHO.
Pabora momkHa colepkaTh TUTYIbHBIN JIUCT, HCXO/HBIE TaHHBIC, CXEMY MOAKITIOYECHUS
npuOOpPOB B 3aJJaHHOMY THUITy Hacoca ¢ 0003HaYeHHEM HEOOXO0IMMBIX TapaMeTPOB, KOTOPhIE
COOTBETCTBYIOT BIOPAaHHOMY BapHaHTY pacyeTa, pacueThl.
Tpebyercsi:
- OIPEIENIUTh Pa3BUBAEMbIil HACOCOM HANOP OJJHUM M3 BO3MOKHBIX BAPHAHTOB MIPUBEICHUS
MOKa3aHuM NpubOpOB;
- onpez[e;me MOIIIHOCTh Ha Bay Hacoca;

M M

»—»(;

hv

Puc. 1 Cxema noaxmoueHust mpuOopoB kK Hacocy Tuna K
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Puc. 2 Cxema noaxiatoueHust IpuOOPOB K Hacocy Tumna [

Taomuua Nel. Ucxonublie TaHHBIE

Hacocoel Tnnna K

Ne
sa 1 2 13 la |s | |7 |s |9 10 |11 |12
p.
Q |we |30 |50 |245 |31.0 |500 |520 éoo, 1020 | 80,0 | 80,0 | 80,0 go,
p | 5™ | 1000 | 1000 |850 | 1100 |950 [1200 | 0 |800 |1100 | ;0 o00 | o
4B |mm |40 |50 | 100 |100 | 150 |150 |200 |200 |200 |200 |200 | 200
dH [mv |32 |40 |80 |70 100 |100 |150 |150 |150 |150 | 150 | 150
b |wmm | 120 |150 |200 | 200 |-200 | 250 | 280 |-200 | 280 | 280 |280 | 280
M| xrfem | - - |- 022 | 0,22 | 041 | -041 | -- - |- -
B |2
M MM
W olpr 100 |20 [300 |~ |- |~ |~ |- |150 |280 |~ |-
CT.
Hhw | — = = 10 |- |- [= |- 10 |13
B w05 107 |12 |~ |05 |10 |15 |06 |10 |12 |- |-
s - |~ |- 105 [~ |- |- [~ |- |- |04 |0
L‘A v |05 |07 |12 los |10 |os5 |15 |07 |12 |10 |06 |06
M ‘;”CM 155 | 245 |30 |552 |354 |40 |40 |224 |15 |15 |212 g,o
B BO3J | JKHAK | Ku1 KUI | BO3M | ki | Bo3d | BO3d | skun
e |T1pybd - -- --
yX K. K. yX K. yX yX K.
KE
no|w |ss |es |78 |72 |76 |77 |83 |81 |82 |83 |83 |
Hacocsl Tna J{
Ne
sa 13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24
p.
we |24 |50 |95 |180 |200 |320 |340 |500 |525 340 3400 380
P ‘;”M 1000 | 1050 | 950 | 1000 | 790 | 940 305 1000 | 1100 (1304 950 éoo
dB |mv | 150 |150 | 200 |250 | 250 |350 |350 | 500 |500 (1)20 1200 ézo
dH |mv | 200 1200 | 150 |200 |200 |300 |300 |400 | 400 (1305 1050 305
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a |mMm |33 |33 |510 |650 |650 | 335 |335 |500 |500 c1)1o 1100 élo
b |wmm |335 |335 |400 |500 |500 |435 |435 | 750 | 750 820 1200 320
M | kr/cm
B |2 - - 245 |-035 | -- - 50 |-- - 10 |- -
M MM
g |pr |180 180 |- - - - - 350 |400 |-- 200 | --
CT.
Hn | M ~ ~ ~ - 0 12 | - = = — ~ 15
hB | M 08 |05 |10 |02 |- ~ 02 (03 |04 |0 05 |-
hn | M - - - - 05 |0 - - - - - 0,3
RA M 08 |06 |10 |02 |05 |10 |03 |03 |04 |05 |0 1,0
M ‘2“/ Mio212 |91 |72 |63 |72 |45 |93 |17 |[172 |285 |258 |21
B
o py6 KUJIK | BO3I | KU | BO3A | . KHA | BO3A | BO3A | KU | BO3M |
yX K yX K yX yX K yX
K¢
; % 70 70 76 |8 |81 |87 86 |87 88 |88 |88 86

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3yJIbTaThI 06y‘IeHI/IH 10
JUCIHHMITIINHE

Bonpocsi/3aganust 11t IpoBepKH

3HaTh: OCHOBHBIE TpPEOOBaHHUS M CTaHIAPTHI
ECK]J K 0 opMIICHUIO TEXHUYECKON
JIOKYMEHTAIIUU 3JIEMEHTOB U COOPOYHBIX €IMHUIL
JIOTIaCTHBIX HACOCOB

1 .Kakue u3BecTHBI TUIIBI JIONACTHBIX
HacocoB?

2.Kakne oCHOBHBIE TapaMeTphl
XapaKTepU3yIOT padoumil pexum
JIOTIacTHOTO Hacoca?

3.3aBHUCHT JTM HAIOP HAcoca OT MJIOTHOCTHU
nepexkaunBaeMoil cpeanl? IlosgcHure cBoit
OTBET.

4.3aBuCHUT JIM HANIOp HAacoca OT BA3KOCTH
nepexaunBaeMoit cpenpl? IlosicHute cBoit
OTBET.

YMeTn: MMpEaACTaBIATH TEXHUYCCKYIO
JOKYMEHTAllMI0 Ha JIONACTHBIE HACOCHl B
cooTtBeTcTBUU ¢ TpeboBanusmMu ECK/]

1.Kakue npubopsl yueta HeOOXOAUMBI JIst
oTpezieNieHus] Haropa MEeHTPOOEKHOTO
Hacoca?

2.Kaxkoit mpubop creayeT ycTaHaBIMBATh
Ha BXOJI€ B JOMNACTHOI HacoC IS
W3MEpEeHUsl TaBIeHuUs?

3.Ha ocHOBaHNH KaKOTO BBIPAKEHHUS U
KaKHMH CII0cO0aMU MOKET OBITE
ompeiesieHa ToJie3Hasi MOIIHOCTh
JIOITACTHOI'O Hacoca?

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
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Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: He3sHauuTeIbHble HETOYHOCTH B ONIPEACICHUH
HAropa M pacyeTe MOIIHOCTH.

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmukiy 6bINOIHeHUs 3HaHUA: J|OTyIIeHbl OITNOKH B IEPEBOJIE MOKA3aHU
npuOOpoB. BripaskeHwust U1 pacyera OnpeesieHbl BEPHO.

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku 8bINOIHeHUs 3HaHUsA: JIOTyIIeHbI OIIUOKH B ONPEICICHUN
BBIpQKCHUH IS pacyera.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6binoaHeHus snanus: Kputadeckrue ommOKY B ONIPEAETICHUH Haopa 1
pacuere MOILIHOCTH.

KM-2. Ilogo6ue pe:xuMoB padoThl JIONACTHBIX HACOCOB. Y ci10Bus noaoous. Ilepecuer
XapaKTePUCTHK NPHU U3MEHEHUH CKOPOCTH BpallleHus!

®opmbl peaau3anuu: BelonHeHne 3a1anns

Tun KOHTPOILHOTrO MeponpusTHs: Pemenne 3agay

Bec xouTposabHoro meponpusitust B bPC: 15

IIpouenypa mpoBegeHMsi KOHTPOJIBHOrO MeponpusTusi: Bplmaercs  3amaHue A
camocTosTeNbHOTOo pemennus. CTyIeHTOM 0(pOpMIIIOTCS HEOOXO MBI Tpa)UKN U pacUeThl.

Kpatkoe cogep:kanue 3a1aHus:
1.  LleHTpoOEKHBINH HACOC, XapaKTEPUCTHKA KOTOPOTO MPH YaCTOTE N 3a/1aHa TaOIUIHO (CM.
Tabmuny 1), nepekaunBaeT Boay u3 6aka A B 6ak B. [Tapamerpsl pe3epByapoB, a Takxke
napaMeTpbl BCAChIBAIOIIEH U HAIOPHOW JIMHUEN 3aaHbl Tabau4Ho (cM. Tabmuiy 2).
Heobxoaumo:
- OTIPENICUTH TI0javy, HAIOp U MOIIHOCTh Hacoca MpH 3aJJaHHOM YacTOTE BPAICHHS,
- HallTH YacToTy BpalleHus Hacoca nl, HeoOXoAUMYIO [T yBeTUUeHus ero nojaadu Ha 50%.

Tabmuna 1

n=1600 06/Muu
Q|0 |2 |4 |6 (8 |10|12]14]|16
H|15|158|158 (15|14 |12|10|8 |4
n=1700 o6/Muu
Q
H

0 |4 8 121162024 |28 |32
18/188|188 |18 1715|113 |11 |7

Tabmuna 2

OtMmeTku OakoB | BecacwiBaromiast muunst | HarmerarenbHast THHUS
A B L1| D1 | ZC1 | Al L2 | D2 | 202 | A2

5 16 10 | 100 | 2 0025|130 |75 |12 0.027
3 14 12 | 100 | 2 0.026 | 32 | 80 |13 | 0.030
2 15 10 | 125 | 5 0.030 {40 | 80 |8 0.025
0 10 151125 |1 0025130 |65 |5 0.025
7 20 20 1125 |1 0.024 {50 | 80 |5 0.024
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHMpOBaHHBIE PE3YNIbTaThl OOyUEHUs IO
JUCLUIUINHE

Bomnpocel/3aganus s IpoBEpKU

3HaTh: TEOPETHUYECKUE OCHOBBI PaboOuMx
IPOLIECCOB B JIONACTHBIX HACOCAX M APYrHX
HHEPreTUUECKUX MAalllMHAX U yCTaHOBKAaX

1.Kakue n3BecTHBI KpUTEpUHU MOA00Us?
2.Yto Takoe ko3(pPuImeHT ObICTPOXOAHOCTH
1 KaKOBa €ro B3aUMOCBS3b C
XapaKTePUCTHUKAMU JIOMACTHBIX HACOCOB?
3.Kakue u3BeCTHBI CIIOCOOBI pEryTUPOBAHHS
M0JIa4H JIOTIACTHBIX HACOCOB?

4.Yto Takoe mapabosa momoous?

5.Kak mupkynsuus Ha BXOJ€E B JJOMaCTHOM
HacoC BJIMSET Ha HAop Hacoca?

VYMeTb: NpOBOAUTH BbIOOp, pacdeT M aHalu3
pabouMx XapaKTEpUCTUK U PEXKHUMOB pabOThI
JIONACTHBIX HACOCOB

1.Kak onpenenuts CTaTUYECKUI HAIOP
TUIPOCUCTEMBI?

2.HazoBuTe OCHOBHBIE IPUYUHBI
HEOOXOAMMOCTH 3TMBKH LIEHTPOOEIKHBIX
HACOCOB Mepe]] IYCKOM.

3.0mummTe BO3MOXHBIE CIIOCOOBI 3JTUBKU
Hacoca nepes] MyCKOM.

4.Ha xakue XxapakTepuCTUKH HACOCHOTO
arperara CTOUT oOpaTUTh BHUMaHUeE Mpu
YBEJIMYCHUH YaCTOTHI BpallleHUsl poTopa?

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: HesHaduuTenpHbIe HETOYHOCTH IIPU pacyeTax

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8vinoaneHus sHanus: OMMOKA HOCIT He KpUTHUECKUN XapakTep

Oyenka: 3 («yIOBJIETBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmukuy 6bINOIHeHUs 3HaHUsA: JIOTyIIIEeHO HECKOIBKO HE3HAYUTEIbHBIX
OIMO0K

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucarnue xapaxmepucmuxu blnoIHeHus: 3Hanus: JlomyieHsl TpyOble U MPUHIUIHATBEHBIE
OIINOKH

KM-3. PI'P — Pazaea Nel «Bb10op Hacoca 1Jis1 3aJaHHOI THAPOCUCTEMbD

®opmbl peaausannu: BeinogHeHne 3a1anus

Tun KoHTpoBLHOr0 MeponpusiTusi: Pacuerno-rpaguyeckas padora

Bec konTposbHoro meponpusitusi B BPC: 20
KOHTPOJbHOI0

IIpoueaypa unpoBeaeHus

MepONpHUsITHS:

BelmaeTrcs  3aganme IS

camocrosTenbHoro pemeHuss. CTyaeHTOM oQOpMIISIOTCS HEOOXOIUMBIE YepTeXH, TpaQuKu u

PpacCyCThI.

KpaTlcoe CoA€cpKaHME 3alaHUA:

BBINOIHUTE pacyeT ruAPOCUCTEMBI, IEPEKAUNBAIOIIEH HA XUMUYECKOM NPEA-TIPUATHH CEPHYIO
KHCJIOTY C TBEPABIMU BKIIIOUEHUSIMU, U IOCTPOUTD €€ XapakTepuctuku. [lonoOpats Hacoc s
Hee U 000CHOBATh CBOU BBIOOpP. PaccunTaTh M MOCTPO-UTh XapaKTEPUCTUKU BEIOPAHHOTO
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Hacoca MU Pa3InYHbIX Croco0ax peryanpoBanus nogadu. OnpenenuTbh MaKCUMaJIbHO
JIOITYCTUMYIO OTMETKY PacioJIoKeHusl Hacoca B rupocucreme. Ha ocHoBaHnM aHanu3a
pe3yJIbTaTOB PacueToB C(OPMYIUPOBATH BBIBO/IBI OTHOCHUTEIHLHO COBMECTHOM paboThI Hacoca

TUAPOCUCTEMEIL.

CopepxaHue pacuera U cXeMa T'HIpOCUCTEMBI IIPUBEIEHBI HUXKE.
Pe3ynbratel pacuetoB, Ta0auIbl, TpadUKU U TOSICHEHUS K HUM, a TaK)Ke BBIBOJIBI 110 paboTe
NPEJCTaBUTh B PACUETHO-TIOSICHUTEIBHOM 3aMicKe, KOTOPYIO O(OPMHUTH B COOTBETCTBHUH C

O6H_I€HpI/IH${TBIMI/I HOpMaMU.

Hcxoanble JaHHBIE 1JI51 pacyera.

e - OTMeTKa ypOBHA eMKOCTU A B pacHeTHOM peXKMMe Had ypoBHEM MOpPS

e - [1nnHbI M AnameTpbl TPYO6ONPOBOLOB
e - KoapdMuMeHTbI }KUAKOCTHOTO TPEHUA

e - CymmapHble KO3PPUUMEHTbI MECTHbLIX CONPOTUBIEHNIA

e - [lepeKaunBaemasn XMAKOCTb
e - TlnoTHOCTb paboyei }KNaKkocTn
e - [laBneHue HacblLLEeHHOro napa XuaKkocTu

HapaMeTpLI THUAPOCUCTEMBI B OCHOBHBIX PCKHMAX 3KCILTyaTallun

- PexxuM o pacxony (Tpu TOUKH)
e - OTMeTKu paboueli cpeabl B bake A
e - OTmeTku paboueli cpeapl B bake B
e - YpoBeHb M36bITOYHOTO AaBeHNA B bake A
e - YpoBeHb M3b6bITOYHOTO AaBaeHUs B bake b

COJAEPKAHUE 3AJIAHUSA

1.  PaccumTarh M MOCTPOUTH TUAPABIMYECKIE XapAKTEPUCTHKH THAPOCUCTEMBI JJISI
yKa3aHHBIX B 33JJaHUU PEKHMMOB 3KCILTyaTallUH.

2.  Hcnonb3ys KaTaJord U CIPaBOYHHUKH IO HACOCaM, OI00paTh HACOC IS JaHHOM
THJIPOCUCTEMBI U 000CHOBATH €ro BbIOOp. OmpeenuTh pacueTHbIEe TapaMeTpbl THAPOCUCTEMBI
(Qc, Hc) u ocHoBHBIE TexHUUecKHe nokazarenu Hacoca (QP, HP, n, ymax, D2 u np.).

KoHTpoJibHbIE BONIPOCHI/3a/1aHUA:

3angaHUpOBaHHbIE PE3yNbTaThl OOYYEHHS IO
JUCLHUIIIINHE

Bonpocei/3aganust 11t IpoBepKU

3HaTh: COCOOBI U METO/Bl pacueTa OCHOBHBIX
HJIEMEHTOB JIOMACTHBIX HACOCOB Ppa3IMYHBIX
THUIIOB

1.Kakune u3BeCTHBI THIIBI HACOCOB OOIIETO
Ha3HAYEeHU?

2.Kak nuamertp pabodero kojeca Hacoca
CBSI3aH C BEJIMYMHOM pa3BUBAaEMOro Haropa?
3.YTo0 Takoe HacoC aHajor?

VYMeTb:  NpOBOAWUTH  THAPABIMYECKHE U
IMPOYHOCTHBIC pPacCyYCTbl OCHOBHEBIX 3JICMCHTOB
JIOMAaCTHBIX HACOCOB Ha OCHOBE M3BECTHBIX
METOJIMK U 3aKOHOMEPHOCTEN

1.Ha ocHOBaHMHU KaKOTo BBIPAKEHUSI MOKET
OBITH OIleHEeHa paboyasi 4acToTa BpPAIICHHS
JonacTHOro Hacoca?

2.Kak MOXXHO JOOWTHCS IMOBBIIICHHBIX
3nauyeHuit KI1J[ B pabouem auamnazone
JIONACTHBIX HACOCOB MAJIOW
OBICTPOXOIHOCTH MPU IPOSKTUPOBAHUN?
3.B yem 3akitoyaercs 0COOEHHOCTh pacyeTa
Kod(duimeHTa ObICTPOXOTHOCTH IS
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3annaHupOBaHHbBIE pe3ynbTaThl 00yudeHHs 1o | Bompocsl/3amanus A1 IpOBEPKU
JTUCHUTIIINHE

HacocoB Ttuna /[?

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: «3a4T€HO
Onucanue xapaxmepucmuku 6bInoIHeHus 3Hanus: BepHo onpeeneHsl Halopbl THAPOCUCTEMBI U
1o100paHbl BAPMAHTHI HACOCOB, MTO3BOJISIIOIINE 00eCTIeYUTh TpeOyeMble peKUMBI PabOTHI.

Oyenka: «He 3a4TEHO»
Onucanue xapakmepucmuku 6inonnenus 3nanus: He BEpHO onpeaeneHbl Halopbl THIPOCUCTEMBI
WA IOJ00paHbl BApUAaHTHl HACOCOB, HE TIO3BOJISIOIINE 00ECTIEYUTh TPeOyeMble pEXKUMBI PaOOTHI.

KM-4. PI'P - Pa3znea Ne2 «AHanu3 padoThl Hacoca U onpeaejieHue NapaMeTpoB ero
IKCIIYATAUMH B KOHKPETHO! rHAPOCHCTEME

®opmbl peaausanuu: BelonHeHne 3a1anns

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuetno-rpaguyeckas pabora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpouenypa mpoBegeHMsi  KOHTPOJIBHOrO  Meponpusitusi: Bplmaercs  3amaHue A
camocrosTenpHoro pemeHus. CTyaeHTOM OQOpMIISIOTCS HEOOXOIUMbIE YEepTeXH, IpadUKu U
pacueTsl.

Kparkoe conepxanue 3ajaHus:
BBINOTHUTE pacdeT ruApOCUCTEMBI, IEPEKAUNBAIOIIEH HA XUMUYECKOM IIPEI-IIPUSATHH CEPHYIO
KHCJIOTY C TBEPJBIMU BKIIIOUEHUSAMH, U TIOCTPOUTH ee xapakTepucTuku. [TonoGpate Hacoc s
Hee 1 000CHOBATh CBOU BBIOOp. PaccunTaTh M OCTPO-UTh XapaKTEPUCTUKHA BEIOPAHHOTO
Hacoca IpH pasInYHbIX croco0ax peryianpoBaHus nojgauu. OnpenesnTh MAaKCHMaJIbHO
JOIIYCTUMYIO OTMETKY PAacIOIO0KEHHUs Hacoca B ruapocucreMme. Ha ocHoBanuu ananmusa
pe3yIbTaTOB pacueToB C(OPMYIUPOBATH BHIBO/IbI OTHOCUTEIBLHO COBMECTHOM paboThI Hacoca U
TUAPOCUCTEMBI.
Copepxanue pacuera U cXema TrHJpOCUCTEMBI IIPUBEIEHBI HUXKE.
PesynbTatsl pacueToB, Tabnulel, rpaduKy U MOSICHEHUS K HUM, a TaK)Ke BBIBOJIBI 110 paboTe
NPEJCTaBUTh B PACUETHO-TIOSICHUTEIBHOM 3aM1cKe, KOTOPYIO OPOPMHUTH B COOTBETCTBHUH C
O0OLIENPUHATHIMU HOPMaMHU.

Hcxoanbie 1aHHbIE 1JI pacyera.
e - OTMeTKa YPOBHA eMKOCTU A B paC4eETHOM PEXKMME Hag YPOBHEM MOpPSA
e - [1nnHbI M AnameTpbl TPybONpoBOAOB
e - KoadpdUUMEHTBI }KNAKOCTHOIO TPeHUA
e - CymmapHble KO3GOUUMEHTbI MECTHbLIX CONPOTUBIEHUIA
e - [lepeKauynMBaemas *KMULKOCTb
e -TlnoTHoCTb paboueit KnaKkocTu
e - [laBNeHMe HaCbILLEHHOro Napa KUAKoCTU

[TapameTpbl THAPOCUCTEMBI B OCHOBHBIX PEXHUMAaX dKCIUTyaTaluu
- PesxuM 1o pacxony (TpH TOUKH)

e - OTmeTKM paboueli cpeabl B bake A

e - OTMeTKM paboueli cpeabl B bake B

e - YpoBeHb M3ObITOYHOTO AaB/eHNA B bake A

* - YpoBeHb M36bITOYHOrO AaBeHNA B bake b
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1. IlpeacraBuTh XapaKTEPUCTHKY BRIOPAHHOTO HACOCA B TAOJUYHON U rpadudecKoit
¢dopmax. [IpoBepuTh IPaBUIBHOCTH BEIOOpA HACOCA HATIOKEHUEM €T0 HAIIOPHON
XapaKTePUCTUKU Ha XapaKTePUCTUKHU TuIpocucTeMbl. OnpenenuTts napaMmeTpsl padboTsl Hacoca
JUISl YKa3aHHBIX B 3a/IaHUU PEKUMOB 3KCIUTyaTallly, €CJIM PETYJIUPOBaHUE 1101a4H
OCYIIIECTBIISICTCS 3aBHKKOM.

2. OmpenenuTh mapaMeTpbl paboThl HacOca M YKa3aHHBIX B 3aJIaHUH PEKUMOB
AKCILTyaTalluu, €CJIM PEeryJIupoBaHue MOJauu OCYIIECTBISETCS U3MEHEHHEM YaCTOThI
BpameHus. OnpeaenuTs He0OX0AUMBIE JIJIsl 3TOTO YaCTOThI BpaIlleHHUs Hacoca.

3.  Paccuurtarh U HOCTPOUTH XapaKTEPUCTUKH HACOCA MTPU HAWICHHBIX 3HAUCHUSX .

4.  OnpenenuTth roJJ0OBYI0 SKOHOMMIO 3JIEKTPOIHEPTUH NIPU PETYIUPOBAHUU pacxoa
M3MEHEHHEM YacTOThI BPAILEHUS Hacoca 10 CPaBHEHUIO C PETYJIMPOBAHUEM 3a]IBUKKOH (B
KUAJIOBATT-4yacax, MpoLeHTax u pyossix, ucxozs u3 tapuda 0,80 py6/kBr-yac) npu ycnosuu,
yTo rugpocucrema skcrryatupyerca 8000 yacos B rogy, npudem 50% 3TOro BpeMeHu cuctema
paboTaer mpu cpeilHeM pacxojie, 1 no 25% npu MUHUMAJIbHOM U MAKCUMAJIbHOM PacXoax.

5. Ompenenuth OTMETKY PACIONOKEHHUSI HAacoca U3 YCIOBUS €ro OecKaBUTAIMOHHON
paboTHI B 3a/laHHBIX PEKUMax dKCIUTyaTaluuu. J{is HaliIeHHOW OTMETKH pacCunuTaTh U
MOCTPOUTH XapaKTEPUCTUKU PACIIOIaraéMoro KaBUTaIllMOHHOIO 3amaca Ha Bxoje. PacueTsl
MIPOM3BECTH 11 00OMX PACCMOTPEHHBIX CIIOCOOOB PETyIMPOBAHNUs MoAauu. Pe3ynbraTsl
pacueToB MPEACTaBUTh B TAOIUYHOM U Tpadudeckoii hpopmax.

6. Ha ocHOBaHWU BBHIIIOJHEHHBIX PACUETOB MIPOAHATM3UPOBATH PabOTY HACOCA B CUCTEME,
c(hOopMyIHPOBaTh BHIBOJBI U JIaTh MPEUIOKESHHUS [10 CHIXKEHHUIO 3aTpaT, OTBETUB, KaK

MHUHUMYM, Ha CIEAYIOLINE BOMPOCHI:

- B IOCTaTOYHOM JIM CTETIEHU BBIOPAHHBIN HACOC COOTBETCTBYET 3a/1aHHOM I'MIpocHCcTEME, a
€CJIM HeT, TO YTO U B KAKOM HaIIpaBJIEHUU CIIeyeT, 10 Bamemy MHEHUIO, U3MEHUTh?

- KaKko# c1oco6 peryiaupoBaHus 3QpGeKTUBHEE 10 SIKOHOMUY UHBECTULIMOHHBIX U
AKCIUTYaTal[MOHHBIX 3aTpaT U B KABUTALIUOHHOM OTHOIIIEHUN?

- CIIeZlyeT JIU, U €CIH J1a, TO JJO KaKOro pa3Mepa Mpou3BECTH 00TOUYKY paboyero Koieca.
OTtBeThl 000CHOBATH LHU(POBBIMU JAHHBIMH, B3SITBIMU U3 pacueTa.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3aHHaHI/IpOBaHHHe PE3YJIbTATHL 06y‘IeHI/I$I 1o

JUCHUITIINHE

Bomnpocel/3aganus aias npoBepKu

3HaTh: THUIIBI JIONMACTHBIX HACOCOB, O0JIACTH HX
Ha3HAYCHUs M NPUHLHUI JEWCTBUS THAPOMAILIWH B
[IEJIOM

1.Yrto Takoe kaBuTanus?

2.Kakue n3BecTHbI apaMeTphbl Hacoca
JUISl OLIEHKHU €Tr0 KaBUTAI[HOHHBIX
XapaKTepUCTHK?

3.Yto Takoe koapuureHT Pynnena?

VYMeTb: MpoBOAMTH BHIOOp Hacoca M €ro NpHUBOJA,
ONTUMHU3UPOBAHHBI M0  HWHBECTHUIIMOHHBIM |
HKCIUTyaTal[MOHHBIM 3aTpaTaMm Mpu paboTe B JaHHOM
TUIPOCHCTEME

1.Kak onpenenuts OTMETKY
pacrosoKeHusl Hacoca s
obecrieyeHus ero 0€3KaBUTAI[IOHHOMN
pabotsr?

2.Kakoii cioco6 perynupoBaHus
Hacoca siBJsieTcs: 601ee YdKOHOMUYHBIM
IIPU PETYIMPOBAHUU MOAAYHM Hacoca?

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxku 6blnoneHus 3uanus: HesHaunTenbHble HETOYHOCTH MPH pacyeTax
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Oyenka: 4 («XOpoLIOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu 8vinoaneHus: sHanus: ONMMOKH HOCIT He KPUTHUECKUM XapaKTep

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakxmepucmuxu blnoIHeHUs: 3HaHuA: J{onyleHo HeCKOJIbKO He3HAYUTENIbHbIX
OIIHOOK

Oyenxa: 2 («HEYIOBICTBOPUTEIIBHO)
Onucarnue xapakxmepucmuxu blnoIHeHUs: 3HaHus: JlonyeHbl TpyOble U MPUHIUITHATLHBIC
OLINOKH

KM-5. Pacuer mapamMmeTpoB pado4ero KoJjieca v onpejaejieHue 0CHOBHbIX 3JIeMEHTOB
NMPOTOYHOI YaCTH JIONACTHOI0 HAacOca

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBHOrO MeponpusaTus: KontponsHas padbora

Bec koutposbHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJBLHOTO0 MEPONPUATHSA: 3a7]aHUE BHITIOIHACTCS HA 3aHSATUH.

Kparkoe conepxkanue 3aiaHus:
OTBETUTH HA BOMPOCHI KOHTPOJIbHOU

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHUPOBaHHBIE PE3YIbTaThl 00yUEHUs 10 JUCIUIUINHE Bomnpocel/3aganust 1751 IpOBEPKU
3HATh: OCHOBHBIE HMCIIOJIHEHUS 2JIEMEHTOB IPOTOYHOM YacTH 1.KakoBa ocHOBHasi pyHKLUS
JIOTIACTHBIX HACOCOB 110/IBOJIa JIONIACTHOT'0 Hacoca?
VYMeTb:  NOpUHMMaTh M OOOCHOBBIBaTb  KOHKPETHBIE 1.Kax yuects BiisiHHE
TEXHUUYECKHE PEUIeHUs MPU pa3pabOTKe JIOMACTHBIX HACOCOB, CTECHEHHUSI ITO0TOKA JIOTACTHOM
o0ecrneynBalOIUX  UX  BBICOKYIO  3((EKTUBHOCTH H cucTeMoii B pabouem Kosece?
HKCIUTyaTal[MOHHbIE KaueCTBa

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIIUYHOY)
Huorcnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpaBICHUE JIsl pEIICHUS 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIBHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "y10BIETBOPUTENILHO" BBICTABIIAETCS
€CJIN 3aJJaHu€E NIPEUMYILIECTBEHHO BHIIIOJHEHO

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku gvinonnenus 3uanusa: OleHKa "HeyJ0BIEeTBOPUTEILHO" BHICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO
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JI1s1 KypcoBOro npoexkra/padorsl
8 cemecTp
1. Onucanue KII/KP

[IpoBoauTCS pacdyeT OCHOBHBIX KOHCTPYKTHUBHBIX 3JEMEHTOB JTUHAMHYECKUX IEHTPOOEKHBIX
HACOCOB JJIsl IEPEKaYMBAHUS KHUJIKOCTEH, OJM3KUM I10 XapaKTEPUCTUKAM K YUCTON XOJIOJHON BOJIE,
HE3aBUCHMO OT HX pa3Mepa, Ha3HA4eHHsT M MOIINHOCTH. Pa3pabaTbiBaeTcsi KOHCTPYKIIMHU
TUAPOMAIIUHEI B cooTBeTCTBUU ¢ TpeboBanusimu ECKJl.  IIpumepHoe comep:kaHue pacueTHO-
nosicauTenbHou 3anucku (PI13) x BeimyckHON kBaymdukanuonHon padore (BKP) unu xypcoBomy
npoekty (KII) mo kypcy "Jlomactasie Hacochl". TuTynbHBIN JUCT Ha opHUIMAILHOM OjaHke (C
MOANKCAMH). 3a7aHue Ha BBITYCKHYIO paboTy Ha oduimansHoM OnaHke (¢ moanucsamu). Mcxomgnoe
3a/laHie Ha BBITYCKHYIO pPabOTy (KypCOBOW MPOEKT) Ha KadenpalbHOM OlaHKe. AHHOTAIUS
(OCHOBHOE cojepKaHHE BBIMOJIHEHHONM paboThl, €€ TIJaBHbIE pEe3yNbTaThl U OPUTHHAIIbHBIC
aneMeHThl, Ha 0,5 ctpanuubl) BBenenue (cBeneHUs O TUAPOCHCTEME, NMPUMEHSIEMBIX Hacocax,
NPEeIbSBISEMBIX K HUM TpeOOBaHUSAX, JApPYrue CBeIACHHS OOIIero xapakrepa, OCOOCHHOCTH
CIPOEKTHPOBAHHOI'O HAcoca, €ro JOCTOMHCTBA U T.1.) 1. Pa3zpaboTka TexHuyeckoro 3aganus. 1.1.
Pacuer runpocucremsl. Onpenenenne pacd€THbIX MapaMeTpoOB TUAPOCUCTEMBI Ui BbIOOpa Hacoca
(ecnu Takoi pacu€t npoBoauics). 1.2. O6ocHoBaHUE BbIOOpA (OAHOTO MIJIM HECKOJIBKUX) HACOCOB
Ha 3aj1aHHbIe ycnoBus. 1.3. O0ocHOBaHME BBIOOpA KOJIMYECTBA CTYMEHEH (11 MHOTOCTYIEHYATHIX
HacocoB) 1.4. JloonpeneneHne HE0OOXOAMMBIX pacueTHBIX apameTpoB. 1.5. CoriacoBanue 4acTOTHI
BpallleHus1 U JOMYyCTHUMOTO KaBUTAallMOHHOro 3amaca. 1.6. BeiOop nBurareneii k Hacocam. 1.7.
[Ton6Gop m aHanm3 HacocoB-aHaoroB. Ompenencaune ruapasaudeckoro KIT. 1.8. Texnudeckoe
3aJjaHUE Ha MPOEKTUPOBaHUE Hacoca (CKOHIICHTPUPOBAThH JaHHBIE UCXOAHOIO 3a/IaHuUsl, Pe3yIbTaThl
OpEIbIIYIIUX PACYETOB M MPUHATHIX pEIIeHUH Ha JBYX-TpEX cTpaHuuax). 2. Onucanue
KOHCTPYKIIMU CIPOEKTHPOBAHHOTO Hacoca (Ha 1-2 crtpanunax). 3. ['mapaBiauueckuii pacuer u
MIPOEKTUpOBaHUe padouero kojeca. 3.1. OnpezaeneHre OCHOBHBIX pa3MepoB padouero kojeca. 3.2.
[TpopmiupoBanne MepUIMAHHOTO CceueHUs pabouero Kkojeca M IOCTPOEHUE PACUETHBIX
noBepxHocTed. 3.3. Pacuer ckopocTeli Ha BXOJ€ M BBIXOJE JIONACTHOM CHUCTEMBbI. 3.4.
[TpodmnupoBanue JnomactTd (MUHUMYM: CKEJETHblEe CKpPYIJIEHHBIE JIMHUM Ha KOH(OpMHOMN
JarpaMMe Wid — JUIS [UIMHAPUYECKOHN JIONacTu — ¢ ucnosb3zoBanueM mporpammbel CYLOPA u ¢
NPOCTaBJICHHBIMU pa3MepaMH Ul MOCTPOSHHs; MaKCUMyM — He orpaHudeH). 3.5*. Iloctpoenue
MEpPUJIMAHHBIX CEYEHMH M MOJEIbHBIX CPEe30B padouell U THUIBHOW CTOPOH JoIacTu (B cilydae
MakcuMyma). 4. PacueT m npoeKTUpPOBAaHKE CIUPAIBLHOIO OTBOJAA WJIM HAMPAaBISAIOLIETO ammapara.
(I'maBy MOHO pa30uTh Ha MyHKTHI). 5. Pacuer u mpoekTHpoBaHHE MONTYCHUPAIBLHOTO MOABOJA.
(I'maBy MoOXHO pa3dbuTh Ha NMyHKTBI) 6. Pacuer ycwiuit Ha portope. 6.1. PagmanbHble CHIIBL
6.2.0ceBble CUJIBI MPU OTCYTCTBUU pasrpy3ku. 6.3. OceBble CUiIbI NMPU HATUYUM PA3TPY3KHU. 7.
Pacuer poropa. 7.1. Onpenenenue peakuuid omnop. 7.2. Pacuer Bana Ha MpOYHOCTH U mporuod. 7.3.
Bri6op u pacuer nmogmmmnHUKOB. 7.4. PacueT poTopa Ha KpUTUYECKYIO YaCTOTY BpalleHus (Kpome
HacocoB Tuna BII). 7.5. Beibop mydtsl. 8. IIpounocTHble pacueTs! Apyrux aeraneit. 8.1. Pacuer
mimuiiek kopryca. 8.2. Pacyer ¢uanna kopnyca. 8.3. Pacyer mmoHouHbIx coequHeHui. 8.4. Pacuet
O0onToB (ranneBoro coeauHeHus BanoB (mus Hacoca Tuma BII). 8.5. TemmoBoil pacuer
MNOJNUINITHUKA CKOJIbKEHUS (MpU HaJIWYMM TakKoro mnojamunHuka) 9. Pacuer mnporHosHoit
xapaktepucTuku Hacoca. 9.1. Ompenenenue oobemHoro KIIJI B pacu€rHoM pexume (Kpome
HAacOCOB C OTKpBITBIM pabouyuMm KojiecoM (0e3 BEAOMOTo JHCKa)). 9.2. Ormpenenenue
mexanuueckoro KIIJ[. 9.3. Pacuer mporHo3HbIX SHEPreTHMUECKHUX XapakTepucTuk. 9.4. Pacuer
MIPOTHO3HOW XapaKTEPUCTUKU BCAChIBAIOIIEH criocoOHOCTH. 9.5%. Onpenenenue nuaMerpa 00TOUKH
pabouero kosieca. 9.6*. PacueT mpOrHO3HBIX XapaKTEPUCTUK NMpPU OOTOYEHHOM pabodyeM KoJece.
10*. Amnamm3 pabotel Hacoca B ruapocucteme. 10.1.  OmpeneneHue mapaMeTpoB
CIPOEKTUPOBAHHOTO HAcoca ... (MapKa) MpH JBYX CIIOCO0axX perynupoBaHus, (KOTUYECTBO MyHKTOB
nenecoodbpasno  yBenmuuuth) 10.2.  OmnpeneneHue MaKCHMaJIbHO — JOMYCTUMOW  OTMETKH
pacmosioxeHuss Hacoca .... (Mapka) (BapumanT — HacocoB ...). 10.3. OmnpeneneHue mapaMeTpoB
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Hacoca ...(Mapka) c OOTOYeHHbIM pabounM KojecoM. 10.4. CpaBHHUTEIBHBI TEXHHUKO-
SKOHOMUYECKHI aHajdn3 pacCYMTAaHHBIX BapuaHTOB. 11%*. Pa3MepHO-TeXHONIOTrMYECKHUU aHAIH3
KOHCTpYKIUHU Hacoca. (CTpyKTypa U COJIE€p>KaHHE 3TOH IJIaBbl — B COOTBETCTBUU C MaTepHallaMu
pacu€THOro 3amaHus mo Kypcy "TexHosiorus ruapoMamuHOCTpoeHus"). 3akimroueHue (JOJKHO
COJIEPIKaTh BBIBOJIBI IO BCEM ATaraM paboThl, JOKHBI OBITH OTMEUYCHBI JJOCTOMHCTBA U BO3MOYKHBIE
HEJOCTaTKU CIIPOEKTUPOBAHHOI'O HACOCA, OPUTHHAIIbHBIE PELICHHUS U UX aBTOPCKas OLIEHKa, MOXHO
OTMETUTh BO3MOXKHBIE aJIbTepHATHUBBI). VIcmonbp3oBaHHas TuTeparypa (KHUTH, Y4eOHBIE TOCOOus,
CTaThU, Kypchl Jiekiui, caiitel MuTepHera). [lpunoxenus. I11. Crnenudukanus k cOoOpodyHOMY
gyeprexxy Hacoca. [12. Cnenudukanus k cOopouHoMy YepTexxy noammmanka. [13. .. ..

11. Ilpumepwt 3a0anus u memul padomut

IIpumep 3ananus 5 .
HAIIMOHAJIbHBIN NCCIIENOBATEJIbCKUU YHUBEPCUTET
«MOCKOBCKHNHN DOHEPTETUYECKUM NUHCTUTYT»

Kadenpa ruapomexanvku u ruapaindeckux MamuH umern B.C. KBsiTkoBckoro

3AIAHUE
Ha KprOBOﬁ IMPOCKT IO KYypPCy «JlommacTHBIE HACOCED»

CryneHr: ['pynna:
(pamunms, u.0.)

Tema mpoekra:
Hacoc K100-65-200 miist rtuapocrcTeMbl BOJSHOTO OXJIAXKICHUS HA TPEATNPHSITHN
Pacuernbie mapamerpsl: nogaya Q = 100 m3/4gac, narmop H = 50 m.
Juanazon nmomau: Q =60...115 m3/9ac
OcTaJibHbIe TapaMeTphl — U3 pacuéTa 3aJaHHOM TUAPOCUCTEMBI U IPYTHX MaTepUaioB,
MOJIyUYEHHBIX B pe3y/bTaTe pa3pabOoTKH TEXHUYECKOTO 3a/1aHusl.
JlonomHUTENbHbBIE YKa3aHUS:

CopaeprxaHue KypcoBOro npoekra:

Pa3paboTka TeXHUYECKOT0 3aJaHMs;

Onucanune KOHCTPYKIMU ITPOEKTUPYEMOT0 HACOCa;
['mapaBianueckue pacyeTsl U MPOEKTHPOBaHKE paboyvero Koseca;
Pacuer u npoekTHpOBaHKE CIMPATILHOTO OTBOJIA;

Pacuer nonsona;

Pacuer ycunmit Ha potope;

Pacuer poropa Ha IPOYHOCTH U KECTKOCTB;

IIpo4HOCTHBIE pacyeThl OCHOBHBIX J€TaJEH;

Pacuer nporHo3Hoi XapakTepUCTUKU HACOCA.

LCoNoOA~RWNE

PyxoBoaurens KII / /
(monmuck, pamwmms u.0., 1ata)
3ajaHue NPUHSIT K UCTIOJTHEHUIO « » 2021 r.

(TTOAMKCh CTY/IEHTA)
Temaruka KII/KP:

Pa3paboTtka HacocHoro arperata it [ADC
Hacoc a51g ruapocructeMbl Ha XUMHUYECKOM MPEANPUITUN
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Hacoc AT TUAPOCUCTCMbI BOI[OCHa6)K€HI/I$I ropoaa

KM-1. Boinoainenue Pa3znena-1
Onucanne MKAJIbLI OLEHUBAHUSA

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ¢vinonneHus 3uanus: OIeHKa 5 («OTIUYHOY), €CIU 3a/IaHUE TTOTYUYEHO
C ono3aHueM He 0oJiee yeM Ha 2 Hellenu

Oyenka: 4 («xX0OpoII0»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evinonnenus 3uanus: OneHka 4 («XopoIIoy), eciy 3aJaHue TOJTyYeHO
Cc ono3aHueM He Oosiee yeM Ha 3 Henenu

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OueHka 3 («yJI0BIETBOPUTEIHHOY), €CIIU
3a/IaHKe MOJYYEHO C OTo3/IlaHueM 0oJiee yeM Ha 3 Henenn

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku epinoanenus 3uanusa: Ouenka 2 («HeyJOBICTBOPUTEIBHOY), €CIIN
3aJJaHHEe HE BBITIOJHEHO

KM-2. Boinosinenune Pasngena-2
Onucanme MKAJIbI OLCHUBAHUSA

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku evinoneHus 3uanus: OneHka 5 («OTIMIHOY), €CITU 33/IaHUE TTOITYIEHO
C Omo3/1aHueM He 0oJiee YeM Ha 2 Hellelu

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoanerus 3nanus: OueHka 4 («xoporoy), €Clid 3aaHUe MOTy4eHO
C ono3/laHueM He OoJiee yeM Ha 3 Henenu

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHka 3 («yI0BIECTBOPUTEIBHOY), €CITH
3aJJaHMe TIOJYYEHO C OI037aHueM OoJiee yeM Ha 3 HeJlenu

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 2 («HeyJ0BIECTBOPUTEIBHOY), €CIIN
3aJJaHie HE BBITIOJHEHO

KM-3. Boinosinenne Pazgena-3
Olmcam/le IHIKAJIbl OIICHUBAHUA

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuku goinonnenus 3uanusa: OueHka 5 («OTINYHOY), €CIIU 33/1aHUE MOIY4EHO
Cc ono3iaHueM He OoJiee yeM Ha 2 Helenu

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoinenus sHanus: OneHka 4 («XopoIoy), eciau 3aaHue MOTy4eHO
C OIO3J]aHKEeM He OoJjiee yeM Ha 3 Helleu
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3nanus: OneHka 3 («yIoBIETBOPUTEIBHOY), €CIIH
3aJJaHKe TIOJYYCHO C OI03aHneM OoJiee YeM Ha 3 Hellenu

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuku 8vinonnenus snanus: OueHka 2 («HeyI0BIETBOPUTEIHLHOY), €CITN
3aJ1aHU€ HE BBINOJIHEHO

KM-4. Boinoanenue Pa3nena-4
Onucanne MKAJIbLI OLEHUBAHUSA

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku evinoneHuss 3uanus: OneHKa 5 («OTIUYHOY), €CITU 3a/IaHUE TTOTYUYEHO
C ono3aHueM He OoJiee yeM Ha 2 Hellenu

Oyenka: 4 («XOpOIIOY)
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoanenus sHanus: OneHka 4 («XopoIo»), eciau 3aJaHue MOJIy4eHO
C OIIO3JaHKMEeM He 0oJiee yeM Ha 3 HeAeau

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoinenus sHanus: OueHka 3 («yI0BIETBOPUTEIBHOY), €CITU
3a/IaHKe MOJYUYEHO C OIo3/IlaHueM 0oJiee yeM Ha 3 Henenn

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku epinonenus 3uanusa: Ouenka 2 («HeyJOBICTBOPUTEIBHOY), €CIIN
3aJJaHHE HE BBITIOJHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Ymeepoicoaio:
3asedyrowuii kagpeopoii I'TM,
0.m.H. Boakog A.B.

3K3AMEHAIIMOHHBIN BUJIET Nel
Kadeapa 'mapoMexaHUKU ¥ THAPABIMYECKHX
HNnY MaIIUH

«MIN»
Jducuunamuaa JlonactHeie

HaCOChbI

Hucruryr UI'BUD

1. Buabl THAPOMAIIIHH: HACOCHI, THAPOABUTATEIH, THaponepenaun. Kimaccupukamms HacoCoB 1Mo
croco0y npeoOpa3oBaHus SHEPTUU U 110 HA3HAUCHUIO.

Hacoce. OnrTuManbHbIe 3HaueHus yrina f2J1.

3. M3BecTHa XapaKTepUCTHKa Hacoca MPH YacTOTE BpalllEHHs N, XapaKTepUCTHKA TPOCTON
THIPOCUCTEMBI U, CIIEOBATENIBLHO, IapaMeTphl pabodero pexxuma Hacoca. Onpenenure 4acToTy

HacocCa B 9TOM PCIKUME.

2. BaustHue BbIXOHOTO yria jomnacteil f2J1 Ha Hanop, ero COCTaBIAOUINE U THIPaBINYECcKIe IOTEPH B

BpamieHus nl, HeOOXOAMMYIO [T YBEIMUYCHUS PAacXo/ia B JAHHOW THAPOCHCTEME B K pas, M MOIITHOCTH

JlexTop /JIssmacoB A.K./

IIpoueaypa nposenenust

BI)II[aeTCH 6I/IJ'ICT, noAT0TaBJIMBACTCA IMMCHbMEHHBIHN OTBECT, OTBET AOKJIAABIBACTCA DK3aMCHATOPY.

|. Ilepeuens Komnemenyuit/unouKamopos u KOHMPOJIbHLIX 6ONPOCOE NPOGEPKU PE3YIbINAMOE

0c60€nUA 0ucuunﬂuubl

1. Komnerenuusi/Muankarop: NJ-1nk-1 JleMoHCTpHpyeT NOHUMaHNE BIUSHUS YCIOBUI pabOThHI

00beKkTa NpohecCUOHATLHON e TeIbHOCTH Ha IPUHUMAEMble KOHCTPYKLIMOHHBIE PELICHUS

Bonpocsl, 3aganus
1. KaBuranms B JOITaCTHRIX HacOCaX.
q)I/ISI/I'-IeCKaH CYH_[HOCTI) KaBUTAIIUH. HOCJ’IGHCTBI/IH KaBUTAIIUU B HACOCaAX. BI/I}ILI u cTagnuu
pa3BUTHSL.

KaBurarnmonnsrii 3anac. Y cioBus 0ecKkaBUTAIIMOHHON paboThl Hacoca. Pacuer pacnosnaraemMoro

KaBUTAIIMOHHOIO 3araca.

Kputnuecknit kaBUTalIMOHHBIHN 3armac. BeiBo hopMysIbl U ee aHaIu3.

Jonyctumblii KaBUTAMOHHBIH 3anac. OnpeneneHue A0MyCTUMOM N0/1auu U 10MyCTUMOM
BBICOTHI BcachiBaHMsI Hacoca. CocoObl yBETMYCHUS JOIMYCTUMOM MOIa4yH.

Llenb 1 BO3MOIKHBIE CIIOCOOBI KABUTAIIMOHHBIX UCIIBITAHHMH JIOITACTHBIX HACOCOB.
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MCTO,Z[I/IKa IMMPOBCACHU KaBUTALIUOHHBIX HCIBITAaHUN Hacoca IMYTEM OIIPCACIICHUA €TO
SHEPreTHYECKUX MmapaMeTpoB. TpeboBaHUs K CTEHY, HEOOX0IMMOE TPHUOOPHOE
obopyoBanue, 00paboTKa pe3ynbTaToB. BUIbI KaBUTAITMOHHBIX XapaKTEPUCTHK

Kpureprn kaBUTAIIMOHHOTO 1TOA00MS HACOCOB. BBIBO (hOpMYyITBI 1151 KaBUTAIIHOHHOTO

ko3 Puuuenta C u ee NpakTUIECKOE UCIIOIb30BAHNUE.

[Tyt ynydmeHuss aHTHKaBUTAIMOHHBIX KAUECTB JIOMACTHOTO HACOCa.

Omnpenenenue pa3MepoB paboYero Koieca Ha BXOJIE [0 JBYM ITapaMeTpaM ONTHMU3ALUH.
BeiBog popmyitel it pa3mepa Bxojia B pabouee KoJIeco U3 YCIOBHs 00eCIIeUeHUS] HAMTYYIIIX
AHTUKABUTAIIMOHHBIX cBOlicTB. Biusnune AUaMCTpa BTYJIKH Bajla HA SHCPTCTUYCCKUC U
AHTHKAaBUTAI[MOHHBIC CBOMCTBA HACOCA.

MarepuaJsbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM
1.Y910 Takoe Hanmop Hacoca?
OTBeThI:
a) PasHwuia naBieHuii
0) DHeprus Ha Bally Hacoca
B) Pa3zHuIla MOMHBIX yAENbHBIX YHEPTHil Ha BXOJIE M BBIXOJIE M3 Hacoca
BepHsbiii orBeT: Pa3HuIa NOJMHBIX yAEIBHBIX S3HEPIUM HA BXOJIE€ U BBIXOJIE U3 HAacoca

2. Komnerennusi/Ungukarop: N/1-3nk-1 [Ipunnmaer 000CHOBaHHbBIE TEXHUYECKHE PEIICHUS MTPU
CO371aHUU 00beKTa MPODEeCCUOHATLHOM JAESITEIIBHOCTH

Bonpocel, 3a1anns
1.Teopus u pacyer padouero KoJjeca.
Brausinue BeIxoqHOrO yria jonactei f2/1 Ha Harop, ero COCTaBIIAIOLINE U THIPABIMYECKUE
norepu B Hacoce. OnTuManbHble 3HaYeHus yrina [2J1.
OcCHOBHBIE TIOJI0XKEHUS MOJIENIU IBYMEPHOI'0 TeUeHUsI B pabouem kosece. OceBoil BUXph B
OTHOCHUTEJIbHOM JIBU)KEHUH B KaHaJIax paboyero KoJjieca, ero MposBJICHUS U YUET [IPH pacyere
Hamopa.
Omnpenenenre OCHOBHBIX pa3MepoB padouero Kojeca o GpopmyaaM CUCTEMAaTUKU U YTOUHEHHE
BBIXOJHBIX Pa3MEPOB ITPOBEPKOI CO3/1aBa€MOr0 HAIopa.
[TpodunupoBanue NpoTOYHON YacTu paboyero Kojieca B MEpUIMaHHOM MPOEKIIUH.
[Toctpoenue nunuii Toka (mo kypcey aexuuit I'JITP).

Martepuanbl A1 NPOBEPKH OCTATOUYHBIX 3HAHUM
1.YTo mpoMCXOIUT ¢ KaBUTALIMOHHBIM 3aI1acoM I'MIPOCUCTEMBI IPU YBEIMUEHHH pacxo/a
Hacoca?
OtBeTsI:
a) YBEJIMYUBACTCS?
0) ymeHbIaTecs?
B) HE MeHseTcs?
BepHblil OTBET: yBEIMUNUBACTCS

3. Komnerenuusi/Muaukarop: M/I-1pnk-1 PazpabareiBaeT TeXHHUECKYIO JOKYMEHTAIIUIO B
cootBercTBUE ¢ TpeboBanusmu ECK/I, B ToM uncie ¢ HCroIb30BaHMEM COBPEMEHHBIX CHCTEM
AaBTOMATHU3UPOBAHHOTO MTPOEKTUPOBAHUS

Bonpocsl, 3aganus
1. KoHCTPYKIIMU ¥ OCHOBBI NPOEKTHPOBAHNS JIOMACTHBIX HACOCOB.
XapakTepHuCcTHKa JIonacTHOro Hacoca. Pabouas 30Ha. Tunopasmep Hacoca M ciocoObl
oOpa3zoBanus ero padodero mois Q-H. CBoanble rpaduku padounx mosueit Q-H Hacocos.
TeopeTnueckre OCHOBBI pa3pabOTKU CBOJHOTO Tpaduka pabouux MmoJieil HaCOCOB Ha MpUMepe
HACOCOB KOHCOJIBHOTO THTIA.
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[TapameTpsl HCXOHOTO 3a/IaHUsI HA MPOEKTUPOBAHUE HAcOoca. AHAIIW3 UCXOAHOTO 3aJaHusl U
JOOMpeIeIeHne HeAOCTaloNINX mapaMeTpoB. Beibop Tuma Hacoca U ero npuBoa.
Hcnonb3zoBanue Hacoca-ananora. CopepkaHue TEXHUYECKOTO 3a/IaHuUs.

Oco0eHHOCTH MTPOEKTUPOBAHUS C UCIIOIB30BAaHUEM MOJIEIBHOIO HACOCA.

Tun KOHCTPYKTUBHOT'O UCTIOTHEHUS, KOHCTPYKTUBHASI CXeMa, OCHOBHBIE 3JIEMEHTHI, 00J1aCTh
NPUMEHEHHUs Hacoca, BRIOpaHHOTo BaMu mpy BHIIOJTHEHUN CEMECTPOBOTO PACYETHOTO
3amanus. PacuerHas cxema Bana.

To xe 151 HeHTPOOEKHBIX HACOCOB KOHCOJILHOTO TUIA. + MOHOOI0UHOE UCIIOIHEHUE.
JInHeHbIE HACOCHI.

To xe 1151 HacocoB ¢ pabo4YUM KOJECOM JIBYCTOPOHHETO BcachbiBaHUsl. + OCHOBHBIE
JIOCTOMHCTBA.

To e 119 KpyIHBIX BEPTUKAIBHBIX HacocoB Tuna BII.

Muorocrynenyarsie neHTpooexkubsie Hacockl TUIOB [IH u [IHC. Cxembl pacniosioxxeHus
pabounx Kos€c Ha Baily, 00JIaCTH MPUMEHEHUS, pacUE€THbIE CXEMbI BaJja.

OceBbie 1 AuaroHalbHbIC HACOCH. KOHCTpYKTHBHAS cXeMa, XapaKTePUCTUKH, OCOOCHHOCTH
JKCILTyaTaIuu.

MatrepuaJbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM
1.Kakoe ypaBHeHHEe onpeaessieT FeOMETPHIO OTBOA LIEHTPOOEKHBIX HACOCOB?
OTBeThI:
a) ypaBHEHHE CIMpaIIn
0) ypaBHeHue Ditsiepa
B) ypaBHeHHe bepHyu
BepHblii 0TBET: a) ypaBHEHUE CIUPAIU

4. Komnerennusi/Ungukarop: U-2prk-1 JleMoHCTpUpYyeT 3HaHHE 3aKOHOMEPHOCTEH MPOI1IECCOB,
MIPOUCXOIAIINX B 00BEKTaX MPO(HECCHOHATLHOM I TEIIEHOCTH

Bonpocel, 3aganus
1.JTonacTHble Hacochl. O01Me CBeICHH.
Bupl rupoManiivi: Hacockl, THAPOJIBUTATENH, TUAponepenadn. Kiaccudukariys HacocoB 1o
croco0y MpeoOpa3oBaHus SHEPTHH U 110 HA3HAYCHUIO.
JlonacTHbIE HACOCHI — ONPEAEIECHUE, IPUHIIUI IEHCTBUS, BUABI, TOCTOMHCTBA, HEJOCTATKH.
OcHOBHbIE TEXHUYECKHUE MapaMeTphl. Jlnana3zoHbl UCIOIb30BaHUS JIONACTHBIX HACOCOB IO
TEXHUYECKUM ITapaMeTpam.
['unpocucTemsl U 3a7ja4n UX THAPABINYECKOro pacuera. OnpeeneHue napaMmeTpoB padoThl
Hacoca B IIPOCTOH ruipocucteMe. XapakTepUCTUKa IPOCTOM THAPOCUCTEMBI (BBIBOJ (POPMYJIBI,
oOumii cimyyait). [IpruMepsl IPOCTHIX THIPOCUCTEM U rpadHruecKoe MPeACcTaBlIeHUE UX
XapaKTePUCTHK.
VYcroitunBas u HeycToWuYMBas paboTa Hacoca B MPOCTOM ruapocucTeMe. Y CIOBUE YCTOWUNBOM
paboThl. CTaOUIBHBIN M HECTAOMIBHBINA YYaCTKH HAIIOPHOM XapaKTepUCTUKU. SIBIIeHHE
«TIOMIIaKa» M CTIOCOOBI €T0 MPEeI0TBPALLEHUS.
VYcnoBus mogo6us pexuMoB pabOThI JIONACTHRIX HacocoB. PopMyITbl TOA0OUS Ui IOJauH,
Haropa, MOIIIHOCTH U MOMEHTA (BBIBOJ).
KoadduimeHT GBICTPOXOTHOCTH KaK KpUTEpUil Tog00us HacocoB. BeiBoa popmyisl.
Bnusinue ko3¢ dunrienta 6bICTPOXOJHOCTH HAa COOTHOIICHHUE Pa3MEPOB IPOTOYHON YacTH, Ha
(bopMy XapaKTepHCTUK U Ha Apyrue mokasaTenu Hacoca. KoadpuimeHt ObICTPOXOJHOCTH KaK
napaMmeTp KiaccuUKaIy JOMAaCTHBIX HACOCOB.
3ajMBKa U MyCK JIOMACTHBIX HAacoCOB. OCOOEHHOCTH KCILTyaTalluu [IEHTPOOEKHBIX U OCEBBIX
HacocoB. Bo3MoskHbIE MOCIEACTBUS U UX IPUYMHBI IPU IKCILTyaTal[il HACOCOB BHE paboueit
30HBI.
OcHoBHbIE CIOCOOBI PEryIMPOBaHUS 041 JOMACTHBIX HACOCOB U MX CPABHUTEJIbHBIN aHATN3

IO TCXHUKO-9KOHOMHWYCCKHUM ITOKa3aTCJIsAM.
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3HepI‘eTI/I‘IeCKHe HUCIIbITAHUA JIOITACTHBIX HACOCOB. HCJIB 1 BO3MOKHBIC METOAbI
OCyIIECTBIICHHS. BB MCTIBITATENBHBIX CTEHIOB U PUMEHsIEMOe 000py/IOBaHHUE.
Omnpenenenue Haropa Hacoca MPU UCIBITAHUSAX (IO MPUOOpaMm).

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Kakoif U3 OMacTHRIX HACOCOB 00JIaaeT HAUOOIBIITNM K03 PHUIIMEHTOM OBICTPOXOTHOCTH?
OTBeTHI:
a) IIEHTPOOEIKHBII
0) TraroHaJIbHBIN
B) OCEBOM
BepHriii 0TBET: B) 0ceBoOM

5. Komnerennusi/Muaukarop: 1JI-3prk-1 BelnonHseT pacueTsl 31eMeHTOB 00BbEKTOB
npodecCuOHAIbHON e TETbHOCTH

Bomnpocel, 3axanus
1.Ilepeuens BompocoB Ne 3 B 5K3aMeHAIIMOHHBIX OMJIeTax M0 Kypcy «JlonmacTHele HACOCHI»
1. 3BecTHO, 4yTO TeMIeparypa NepeKkaunBaeMoil HACOCOM KHJIKOCTHU B IIPOILECCE
JKCIUTyaTaluy OyJaeT U3MEHAThCS. JIOIKHO JIM yYUTHIBATHCS 3TO OOCTOSATENLCTBO IPU BBIOOPE
OTMETKH pacnoioxenus Hacoca? OTBET 000CHOBATH.
2. UcxonHoe 3a7jaHne Ha pa3paboTKy Hacoca COAEP)KUT pacueTHbIE 101ady U HaIlop, a TaKxKe
BBICOTY BCAachbIBaHUS. MOXHO JIM 110 3TUM JaHHbBIM, U €CJIH J1a, TO KaK IIPOU3BECTH BBIOOD
4acTOThI BpaleHust?
3. Ilpu mOCTOSTHHOM JIaBJICHUHU HaJl CBOOOIHOMN MMOBEPXHOCTHIO YPOBEHbD KUIAKOCTH BO
BCAaChIBAIOIIIEM PE3epBYyape B MIpolecce IKCILTyaTallii Hacoca U3MEHSETCs, a apaMeTphbl
HAnopHOW EMKOCTH Heu3MeHHbI. [locTosiHHAsI ToAaya py 3TOM HNOAEPKUBACTCS 3aIBHIKKOM.
[To kakoMy ypOBHIO (MakCUMaJIbHOMY, CPEIHEMY, MUHUMAIbHOMY) CJIEIyeT ONpenesaTh (MIn
MIPOBEPSITH) YCIOBHS O€CKaBUTAIIMOHHON pabOThI HACOCA IIPH MOCTOSTHHON CKOPOCTH BpaIICHUS
Bana? OTBET NPOMUTIOCTPUPOBATH TpaPUKaMH.
4. JlaBneHue HajJ cBOOOJHOM MOBEPXHOCTHIO KUJKOCTH BO BCACBIBAIOILIEM PE3EPBYape B
IIPOLIECCE IKCILTyaTalluu U3MEHAETCS, IPOYNE NTapaMeTPbl KOHIEBBIX JIEMEHTOB
TUAPOCUCTEMBI HEM3MEHHBI. ClIeTyeT JIM 3TO 00CTOSATENIbCTBO YUECTh TP MPOBEPKE YCIOBUM
OeckaBUTAIIMOHHON pabOTHl HAcOCa, M €CIU A, TO Kak? 3aJBHXKKH IMJIPOCUCTEMbI OCTAOTCS
MOJIHOCTHIO OTKPBITHIMHU.
5. JlaBieHue HaJ cBOOOAHON MOBEPXHOCTHIO KUAKOCTH B HAIOPHOM pe3epByape B Mpoliecce
AKCIUTyaTalH CYIIECTBEHHO u3MeHseTcs. ClieyeT I y4ecTh 3TO OOCTOATEIbCTBO MPH
IpOBEpKe yCI0BUN OeCKaBUTAIIMOHHOM paboThl Hacoca? ITOBIUSAIOT 1M 3TH U3MEHEHHS Ha
pacxon B ruapocucreme? [1osICHUTH OTBET ¢ MOMOIIbIO TpadUUECKUX WILTIOCTpaLil.
6. PaGoune kojeca AByX OJIMHAKOBBIX EHTPOOESKHBIX HACOCOB UMEIOT OJJUHAKOBBIE pa3Mephl U
(opMbI MEPUIMAHHBIX CEYEHUH, HO pa3HOE KOJIMYECTBO Jonactel (oguHakoBol ¢opmbl). Kak
HOBJUSIET 3TO OOCTOSATENHCTBO Ha MApaMEeTPhl U HATIOPHYIO XapaKTEPUCTHKY ITUX HACOCOB?
7.V OONBIIMHCTBA LIEHTPOOEKHBIX HACOCOB JJMAMETP BCACBIBAIOIIETO MAaTPyOKa BBIITOJIHAETCS
6osblIero pazmepa, yeM HanopHoro. [Touemy? I1pu HecoBnaieHUN TMaMETPOB HACOCHBIX
naTpyOKoB U TpyOOIPOBOJIa KaK OCYIIECTBUTH COEIMHEHUE?
8. PaGoune koneca 1ByX OJJMHAKOBBIX EHTPOOEKHBIX HACOCOB OTJIMYAIOTCS JIMIIL BETUUNHON
BBIXOAHOTO yruia jomnacteil f2/1. Kak noBiausier 3To 00CTOSATENCTBO HA TapaMeTphl U
HAIOPHYIO XapaKTePUCTUKY ITHX HACOCOB?
9. M3BecTHa xapakTepHCTHKa Hacoca IpHU YyacToTe BpaileHus N. Kak onpeaenuTs yactoty
BpaieHus N1, ecinu tpedyeTcs, YToObI HaopHast XapaKTEPUCTHKA HAcOCa MPOIILIA Yepe3 TOUKY
A, He nexanryro Ha 3aaannoi 3aBucumoct H=f(Q). Onpenenure KI1/] Hacoca B 3TOM pesknme
(mpu pabote B Touke A). [TokaxkuTe 2 criocoba pacyeTra MOIIHOCTH Hacoca Mpu paboTe B 7TOM
peXUME.
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10. M3BecTHa XapaKTepUCTUKaA HACOCA MPU YacCTOTE BpAIIEHUs N, XapaKTePUCTUKA MPOCTOU
TUPOCHUCTEMBI U, CIIEZIOBATEIbHO, TApaMeTphbl pabouero pexxuma Hacoca. Onpenenure
YacTOTY BpaleHus N1, HEOOXOAMMYIO JIJIsl YBEIMUSHHS pacxo/ia B JaHHOM rUIpocucTeMe B K
pa3, 1 MOIIHOCTh HacOocCa B 3TOM PEXHUME.

11. Kak n3mensres (eciiv U3BMEHATCS) TapaMeTpbl padOoThI JIOMACTHOTO HACOCA, €CIIU [IOMEHATh
HaIpaBlieHUE BpaleHUs poTopa? Y CIOBHO MojaraeM, 4yTo rmojaya Hacoca OcTanach MpekKHeH.
12. Ilpu coxpaHeHHnH IPOYUX ITAPaMETPOB I'MIPOCUCTEMBI U3MEHSETCS YPOBEHD KUJIKOCTH B
HAIIOPHOM pe3epByape OTKPHITOro Tuma. Kak 370 MOXKeT MOBIUITh Ha TapaMeTphl pabOThI
Hacoca (rmogauy, Hanop, MomHocTh, KITI, monycTumslii 1 pacnojiaraeMblii KABUTAIIMOHHBIE
3amachl)?

13. YTo MOKHO MPEIOKUTh, YTOOBI YMEHBIIUTH WM BOOOIIE HE UMETh HECTAOMIILHOTO
y4acTKa Ha HaIlOpHOU XapaKTepUCTHKE Hacoca?

14. IIpu MoepHU3ALMHU THAPOCUCTEMBI U3MEHWIIOCH (YBEJIIMYMIIOCH) IaBJICHUE B HAIIOPHOI
eMKOCTH ruipocucteMbl. Kak 3To oTpa3uTcs Ha nmapamerpax pabodero pexxuma Hacoca MpH
MOJIHOCTBIO OTKPBITOH perynupyromei 3aasuxke? [lorpedyeTcs 11 JonoTHUTEIbHAS
MpOBEpKa ycaoBHs 0€CKaBUTALIMOHHON PabOTHI?

15. IInoTHOCTB NIEpeKauYnBaEMO HaACOCOM YKHMJIKOCTH YBEJIUYMUIIACH IIPU COXPAHEHUU IIPOUYMX
ycnoBui 3kcrutyaranuu. Ha koHmax rugpocuctemsl aaBienue armocgeproe. Kak nsmensres
(ecri U3MEHSTCS) TapaMeTphl padodero pexkuma Hacoca? MOXKET JId BOSHUKHYTh OIMMaCHOCTh
MOSIBJICHUS KaBUTALIUN?

16. I1pu MoiepHU3AIMHI THAPOCUCTEMBI U3MEHIIOCH (YMEHBIIIMIIOCH) JaBJICHUE B HATTOPHOMN
eMKOCTH ruipocucteMbl. Kak 3To oTpa3uTcs Ha napamerpax pabodero pexxuma Hacoca MpH
MOJIHOCTBIO OTKPBITON perynupyroieit 3aasuxke? [lorpedyercs mu AOMOTHUTEIbHAS
MpOBEpKa ycaoBHs 0eCKaBUTALIMOHHON PabOTHI?

17. Ilpu MmoiepHU3aLMHU TUAPOCUCTEMBI YBEIMUMUIIOCH JaBJICHUE BO BCACBIBAIOIIEH €MKOCTH.
Kak 310 oTpasutcs Ha napamerpax padouero pexkuma Hacoca? [Torpebyercs nu
JIOTIOJTHUTEIIbHAS TPOBEPKA YCIOBHS OECKABUTAIMOHHONW paboThI?

18. IIpn MmonepHHU3aMKM THAPOCUCTEMBI YMEHBIIMIIOCH JaBJICHUE BO BCACBHIBAIOIIEH EMKOCTH.
Kak »To oTpasutcs Ha mapameTpax pabodero pexkuma Hacoca? [Torpedyercs au
JOTIOTHUTEJIbHAS IPOBEPKA YCIOBUS OECKaBUTAIIMOHHOM paOboThI?

19. Jlaitte MeToauKy pacuéra TpEyroJibHUKOB CKOPOCTEH Ha BXOJIE M BBIXOJIE JIOTTACTHOM
cucTeMBbl paboyero koseca eHTpodexkHoro Hacoca Tuna K(). [Tapamerps! pabouero pexuma
Hacoca ¥ reOMeTpusi IPOTOYHOM yacTu pabovero Kojaeca U3BECTHBI.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA
1.Kaxoif U3 KOMIIOHEHTOB CKOPOCTH KaK MPaBUJIO SIBJISIETCS MAaKCUMAaJIbHBIM Ha BBIXOJIE U3
JIONIACTHOM cucTeMbl pabouero kojeca?
OTBeThI:
a) MepHuauaHHas/pacxoaHas?
0) aOcosroTHas
B) OKpYy>kHas?
BepHnsiit otBeT: OkpyxHas

II. Onucanue wkanvl oueHusanus

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu gvinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBisieTCs CTYIEHTY,
MIPaBUIIHHO BBIMOJHUBILEMY MPAKTHUECKOE 3a/laHKe, KOTOPbIH [MoKa3aJl Ipy OTBETE Ha BOIIPOCHI
HK3aMEHAllMOHHOTr0 OMieTa ¥ Ha JOTIOJIHUTEIbHBIE BOPOCHI, UTO BJIaJ€ET MaTEPUATIOM U3yYEHHON
JUCLUTUIMHBL, CBOOOTHO MPUMEHSIET CBOU 3HAHUS JUI1 OOBSICHEHUS Pa3IMUHBIX SBJICHUNA U peIIeHUs
3ajad.
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakxmepucmuxu evinoanenus snanus: Onenka «XOPOILIOy BeicTaBiseTcs CTYAEHTY,
MIPABWJIbHO BBINOJHUBILEMY MTPAKTUUYECKOE 3aJaHUE U B OCHOBHOM IPAaBUIILHO OTBETUBIIEMY Ha
BOIMPOCHI SK3aMEHAIIOHHOTO OMJIeTa ¥ Ha JIOTIOJHUTENIbHBIE BOTIPOCHL, HO JIOMYCTHBILEMY TIPU
ATOM HENPUHILIUIHATbHBIE OLTUOKH.

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu gvtnoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABIIACTCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII

CYIIECTBEHHBIC U JIaXKe IPyObIe OMUOKH, HO 3aTE€M HCTIPABUI UX CaM, a TAK)KE HE BBITTOJIHUI
MIPaKTUYECKOE 3aJ]aHKe U3 S9K3aMEHAI[MOHHOT0 OuiieTa, HO 100 HAaMETUJI MPaBUIIbHBIN MYTh €ro

BBITOJIHEHUS, JTMOO M0 YKa3aHUIO 3K3aMEHATOpa PEeIiI APYTYIo 3aady U3 TOTO XKe pas3zaesa

JTUCIUIIAHBI.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)

Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJIIETCS CTYJEHTY, KOTOPBIN: a) HE OTBETHJI Ha BOIIPOCHI 3K3aMEHAI[MOHHOTO OUJIeTa U He
CMOT PelINTh, MO0 HAMETUTDH MPABWIBHBIN MyTh PEHICHUS 3a/1a4u U3 OuseTa; 0) He CMOT PeUInTb,
I1M00 HAMETUTD MTPABWIbHBIN MyTh PELICHUS 331a4U U3 IK3aMEHALlMOHHOIO OUJieTa U Ipyrou
3aJ]a4uM Ha TOT e pa3/ell JUCIUILIMHBL, BBIIaHHON B3aMEH Hee; B) IPU OTBETE Ha JAOMOJIHUTEIbHbBIC
BOIIPOCHI OOHAPYXWJI HE3HAHKE OOJIBIIOr0 pas/iesa 3K3aMeHAIlMIOHHOM TpOrpaMMBl.

1I1. Ilpasuna évicmasnenun umo2060i OUEeHKU no Kypcy

Ha ocuose cucremsr BAPC.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

8 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

OcymiecTBisieTcs AOKJIA]l IO BRIMOJHEHHOM padoTe. Komuccueit 3agatorces Bonpocst 1o PI13 u
rpaduueckum matepuanam. [1o gakTy 3amuThl BceX CTYACHTOB UAET 00CYKIEHUE OLEHKH.

II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBisieTCcs CTYIEHTY,
MPaBUJILHO BBITIOJHUBILIEMY 3aJ]aHUE, KOTOPBIH MOKa3ajl KOPPEKTHBIE MATEPUAIbl U BBHITIOJIHIII
JIOKJIa1, a TAK)KE JIajl MPaBUJIbHBIC OTBETHI HA JIOTIOJHUTEIbHBIC BOMPOCHL. [Toka3an uyTo Biageer
MaTepuaIoM U3y4YeHHON AUCIUIUTHHBI, CBOOOIHO MPUMEHSET CBOM 3HAHUS /ISl OOBSICHEHUS
Pa3IMYHBIX SBJICHUN U PEIICHHS 3a]1a4.

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakxmepucmuxu evinoanenus snanus: Ounenka «XOPOILIO» BeicTaBisieTcst CTYAEHTY,
NpaBWIBHO BHINONHUBIIEMY 3a1anue KII u B OCHOBHOM NpaBUIIBHO OTBETUBILIEMY Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI, HO IOMYCTUBIIEMY ITPH 3TOM HEMPUHIMITHAIBHBIC OITHOKH.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu evinoanenus snanusa: Onenka «Y JOBJIIETBOPUTEJIBHO»
BBICTABJIETCS CTYJEHTY, KOTOPBIH B OTBETAaX Ha BOIPOCHI JOIYCTHII CYIIECTBEHHBIE U J1aXKe
rpyOble OIMOKH, HO 3aTeM UCIPABUII UX caM, a Takke BoImoaHWI 3aaanue KII ¢ He rpyObiMu
OLIMOKaMHU.

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinonanenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJIACTCS CTYJEHTY, KOTOPBII HE OTBETUII HA JONOJHUTENIBHBIE BOIIPOCHI U HE CMOT PELINTb,
1100 HAaMETUTh NPAaBWIbHBIN MyTh perienus 3anay KII.

II1. IIpaguna évicmasnenun umo2060i OUEeHKU no Kypcy

Ha ocuosanuu cucremsr BAPC.

29



