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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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. I[TIK-1 Cnocoben nmpuHUMAaTh U 00OCHOBBIBATh KOHKPETHbIE TEXHUUECKUE PELICHUS pU
CO3/JaHMU aBTOMATU3UPOBAHHBIX TUPABINYECKUX U THEBMATUYECKUX CUCTEM M arperaTtoB
N]I-1 leMOHCTpUpYET MOHUMAHHUE BIUSHUS YCIOBUM pab0ThI 00BeKTa MPOheCCHOHATHHOM
JIeATEeIbHOCTH Ha MPUHUMAEMble KOHCTPYKIIMOHHBIE pEIICHUS
NJI-3 IIpunuMaeT 000CHOBaHHBIE TEXHUYECKUE PEUICHHS IPU CO3/1aHUU 00BEKTa
po(hecCHOHANTLHOM e TEIbHOCTH

2. PIIK-1 CriocoGeH K KOHCTPYKTOPCKOM NeSTENBHOCTH B cpepe aBTOMAaTU3UPOBAHHBIX
TUAPABIMYECKUX U THEBMATHYECKUX CHCTEM M arperaTtoB
NJI-1 Pa3zpabaTeiBaeT TEXHHYECKYIO JOKYMEHTAIUIO B COOTBETCTBHUE ¢ TpeboBaHusimu ECK/I,
B TOM YHCJIE C MCIIOJIb30BAHUEM COBPEMEHHBIX CHUCTEM aBTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS
NJI-2 JleMoHCTpUpPYET 3HAaHUE 3aKOHOMEPHOCTEHN MPOIIECCOB, MPOUCXOASIINX B 00bEKTaX
npoecCHOHANBHOM e TEIbHOCTH
N JI-3 BeImonHSIET pacueThl JIEMEHTOB O0BEKTOB MPOPECCHOHATBHON JACITSIFHOCTH

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®opma peanuzaiu: BeinmonHeHne 3aqaHus
1. [TogoOue pexxrMoB pabOThI TOMACTHBIX HACOCOB. Y coBus moaoous. [lepecuer
XapaKTepUCTHUK TIPU U3MEHEHUHU CKOpOCTH Bparnienus (Pernenne 3amay)
2. Pacuer nHamopa Hacoca 1o nokaszanusim npudopos (Pemenue 3amayq)
3. PI'P - Paznien No2 «Ananu3 paboThl Hacoca U ONpeeTieHHe MapaMeTpoB ero dKCILTyaTaluu
B KOHKpeTHOU ruapocucteMe» (Pacuerno-rpaduueckas padota)
4. PT'P — Paznen Nel «Bo16op Hacoca 11t 3a1aHHON TuapocucTembl» (PacueTHo-Tpaduyeckas
pabora)

Dopma peanuzanuu: ITucemenHas padora
1. Pacuer nmapameTpoB pabouero Kosieca ¥ ONpeieIeHHe OCHOBHBIX JJIEMEHTOB IIPOTOYHOI
qacTH JornacTHoro Hacoca (KonTtponbHas pabota)

BPC aucuuniauHbl

7 ceMecTp
Beca KOHTpOIbHBIX MepONIpUATHiL, %o
Nupekc KM- | KM- | KM- | KM- | KM-
Paznen nucuumHb KM- 1 2 3 4 5

Cpox KM: 2 4 7 11 14

O6H_II/IC CBCACHHUA O JIOIIACTHBIX HacoCax




Knaccudukanus HaCOCOB IO OCHOBHBIM KPUTEPHSIM

JlonacTHBIe HaCOCHI

HOI[O6I/IC PECKUMOB pa6OTI)I JIOIMaCTHBIX HACOCOB

HCKOTOpBI@ BOIIPOCHI 3KCILTyaTalluHu JIOIIACTHBIX HACOCOB

Bunbl ruapocuctem

Pabouwnii pexxum Hacoca

ITyck Hacoca

PerynupoBanne nogaun

KOHCTPYKI_II/II/I JIOMMaCTHBIX HACOCOB M OCHOBBI UX
IMPOCKTUPOBAHUA

JlomacTHO HacoC KaK TEXHUYECKHI 0OBEKT (CUCTEMA), €T
HAJICUCTEMBI U MOJCUCTEMBI

Tunopasmep jgomacTHOro Hacoca u ero paboyee moie

OCHOBEI IIPOCKTUPOBAHUA HACOCOB

KaBI/ITaHI/IH B HaCcocCax

SIBneHue KaBHUTallMu, eé (1)I/ISI/I‘ICCKEI$I CYHIHOCTDb

KaBuTanmoHHsle 3anachl: pacloyaraéMblil, KpUTUYECKUH,
JIOIyCTUMBIN

VYenoBus u crioco0bI o0eciedeHnsI 0eCKaBUTAIIMOHHON
paboThI Hacoca

Cr1ocoOFBI MOBBIIICHHS AHTUKAaBUTAIITMOHHBIX CBOMWCTB
HaCoCOB

HcnprTanns HacOCOB M UCIIBITATEIILHEIC CTCHABI

3a)1aq1/1 1 OCHOBHBIC BU/IbI HCIIBITAHHH JIOIMMACTHREIX HACOCOB

KaBI/ITaHI/IOHHI)IG HUCIIBITAHUS HACOCOB

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

2D ¢wusndeckas MOIETb MTOTOKA

Kunemaruka noroka B kaHanax PK B pacuétHom u
HEPACUYETHBIX PEXKUMAX

Pacuer u nmpoexktupoBanue npotouHoii yactu PK Ha ocHOBe
2D dwusndgeckoit moaenu. OnpeneneHne 0CeBON CUITBI

['mapaBianueckuil pacuér pabouero kojeca

Ocesas cuia, aeiictyromas Ha PK




OTBOaBI 1 TOABOABL. CriMpaIbHbIE OTBOBI — pacueT U

IIPOCKTUPOBAHUE
OTBOJIBI +
[Torepu sHEPTUU B OTBOJIE U UX POJIb B OajlaHCE YHEPTUU +
Hacoca

Pannaneubie cuisl, aeiictByromue Ha PK co ctopons! +
CIUPAIBLHOIO OTBOJA

IToxBoaw! +

Bec KM: 15 15 20 25 25

8 cemecTp

Beca
KOHTPOJIbHBIX

MEpONPUATHIA,
Pa3nen nucuumninHb %

Nuanexc KM:

Cpox KM:

Bec KM:

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund

BPC kypcoBoii padoTbi/mpoekTa

8 cemecTp
Beca KOHTpOIBHBIX MeponpusThii, %o
Nunekc KM-1 | KM-2 | KM-3 | KM4
Pa3en muciumminibl

KM:

Cpox KM: 3 6 8 13
Pa3paboTka TeXHMYECKOTO 3aJaHUS +
Pacuet 351eMEHTOB MPOTOYHOI YacTH Hacoca +
Pacuer ycunuii ¥ 3CKM3HOE NPOEKTUPOBAHUE +
[TpouHocTHBIE pacueTsl U 0QopMIIeHHE TpaduUeCcKOM +
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
KOMIIETCHITHH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IK-1 U-1nka1  HdemoncTtpupyet | 3HaTh: PT'P - Paznen No2 «Ananu3 paboThl Hacoca U OTIpeIeIICHHE TTapaMeTPOB €ro
MOHUMAaHUe BJIMSIHUS | THIIBI JIONACTHBIX HACOCOB, JKCIUTyaTalliu B KOHKPETHOH ruapocucteMe» (Pacuetno-rpaduyeckas
yCIOBUM paboThl 00BEKTa | 00JIACTU UX HA3HAYEHUS U pabota)
npodeccuoHanbHOM MIPUHIIMIT JEHCTBUS
JeSTEIbHOCTH Ha | TUJIPOMAIINH B LIEJIOM
MPUHUMAaEMbIe YMmeTs:

KOHCTPYKIIMOHHBIC PCIICHW A

MIPOBOJIUTH BEIOOp HAcoca u
€ro NpUBoJa,
ONTUMU3UPOBAHHBIN 110
MHBECTULIMOHHBIM U
9KCILTyaTalluOHHBIM
3arparam 1pH paboTe B
JTAHHOW TUJIPOCUCTEME

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

TEXHUYECKHE DPEIICHUs TpU
CO3/IaHUU 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

Pacuer mapameTpoB pabouero koyeca 1 OnpeielIeHre OCHOBHBIX SJIEMEHTOB
MPOTOYHOM YacTu JomnactHoro Hacoca (KontponsHas pabora)




KadycCTBa

PTIK-1 N-1pik-1  PaspabateiBaeT | 3HATH: Pacuer namopa Hacoca no nmoka3anusm nmpu6opos (Pemenue 3amaq)
TEXHUYECKYIO OCHOBHBIE TPEOOBAHUS U
JIOKYMEHTAIUI0 B | ctannaptel ECK/I 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: [TonoOue pexxrMoB pabOTHI JTOMTACTHBIX HACOCOB. Y CJIOBUS TTOI00USI.
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: PI'P — Paznen Nel «Be1b6op Hacoca Juist 3a1aHHOM THAPOCUCTEMBI
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 SaKOHOMepHOCTCfI




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



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:

3HaTh: OCHOBHBIE TPeOOBAaHHSA U
cranaaptel ECK/] k odopmienuto
TEXHHYECKOU JIOKyMEHTAIUU
AJIEMEHTOB U COOPOYHBIX EIUHUIL
JIOTIACTHBIX HACOCOB

1.Kakue u3BeCTHBI TUIIBI JIOMACTHBIX HACOCOB?

2.Kakue ocHOBHBIE MTapaMeTPhl XapaKTepU3YIOT pabounit
PEXXHUM JIOTIACTHOI'O Hacoca?

3.3aBUCHT JTM HATOP HAcoca OT MJIOTHOCTH
nepekaunBaeMont cpenpl? IlosicHuTe cBO OTBET.
4.3aBUCHUT JI1 HAIlOP HAcOCa OT BSI3KOCTH
nepekaunBaeMont cpenpl? IlosicHuTe CBOM OTBET.

YMers: IIPEACTABIIATH
TEXHUYECKYI0 JOKYMEHTAllMI0 Ha
JIONACTHBIE HAacOChI B
COOTBETCTBUM C TpeOOBaHMUSIMU
ECKJ]

1.Kakue mpubopsl yuera He0OOXOAUMBI JJIsI OTIPEICIICHHS
Haropa HeHTpoOeKHOro Hacoca?

2.Kakoii nmpubop cienyeT ycTaHaB/IMBaTh Ha BXOJIE B
JIOTIACTHOM HACcOC ISl U3MEPEHUs JaBJIeHUs?

3.Ha ocHOBaHWY KaKOTO BRIPAKCHHS U KAKUMHU
croco6amMM MOKET OBITh OIpe/iesieHa MoJie3Has
MOIIIHOCTb JIOTIACTHOTO Hacoca?

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoaneHus sHanusa: He3nauntenpbHble HETOYHOCTH B ONPEENIEHUN
Haropa 1 pacyeTe MOLIHOCTH.

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakxmepucmuku 8blnoaHeHus: sHanus: JonyieHsl olnOKY B IEPEBO/IE MOKa3aHUM
npuOopoB. BeipaskeHust U1 pacyera onpe/esieHbl BEPHO.

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50
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Onucanue xapakmepucmuku 8blNOJIHeHUs 3HaHUA: JIOTyIIeHbl OIIUOKH B ONPEICICHUN
BBIPAYKECHUI JIsI pacuera.

Oyenka: 2
Onucanue xapaxmepucmuxu evinonenus snanus: Kputudeckue ommmOKy B ONPEACIICHUN HAopa u
pacuere MOITHOCTH.

KM-2. Ilono6ue pe:xuMoB padoThl JTONACTHBIX HACOCOB. Y ciaoBusA nogodus. [lepecuer
XapaKTePUCTHK NPHU U3MEHEHNUH CKOPOCTH BpallleHus!

®opmbl peaausanmnu: BelogHeHue 3a1anus

Tun KOHTPOJBLHOr0 Meponpusitusi: Pemenue 3aiau

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBegeHMsi KOHTPOJIBHOrO  Meponpusitus:  Beipraercs  3agaHue i
camocTosTeNbHOTrO pemeHnus. CTyIeHTOM 0(pOpMIISIOTCS HEOOXO MBI Tpa)UKK U pacyueThl.

KpaTkoe cogep:kanune 3a1aHus:
1.  LleHTpoOEKHBINH HACOC, XapaKTEPUCTHKA KOTOPOTO MPH YaCTOTE N 3a/1aHa TaOIUIHO (CM.
Tabmuny 1), nepekaunBaeT Boay u3 6aka A B 6ak B. [lapameTpsl pe3epByapoB, a Takxke
napaMeTpbl BCAChIBAIOIIEH U HAIIOPHOW JIMHUEN 3aaHbl Tabau4Ho (cM. Tabmuny 2).
Heo0xoaumo:
- OTIPENICNNTH TI0JJauy, HAIOp U MOIIHOCTh Hacoca MPH 3aJaHHON YacTOTE BPAILCHHS,
- HallTU 4acToTy BpalleHus Hacoca nl, HeoOX0oAUMYIO [Uld yBeJIUYeHUs ero nogadu Ha 50%.

Tabmuua 1

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

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

Tabmnura 2

Ormerku OaxoB | BeaceiBaromas nuaus | HarmerarensHast TUHAS
A B L1 | D1 | ZC1 | Al L2 | D2 | 202 | A2

5 16 10 | 100 | 2 0.025 (30 | 75 | 12 0.027
3 14 12 | 100 | 2 0.026 | 32 | 80 |13 | 0.030
2 15 10 | 125 | 5 0.030 |1 40 |80 |8 0.025
0 10 15 1125 |1 0.025|130 |65 |5 0.025
7 20 20 | 125 |1 0.024 |50 |80 |5 0.024

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: TEOPETUYECKHE OCHOBBI 1.Kakue n3BecTHbI KpUTEpUU 11O100US?

paboyux MPOLECCOB B JIOMACTHBIX 2.Yto Takoe KO3 PHUIHUEHT OBICTPOXOAHOCTH M KaKOBa
Hacocax M JpYruX dHEPreTUYECKUX €ro B3aUMOCBS3b C XapaKTEPUCTUKAMU JIOMTACTHBIX
MalIuHaxX U YCTaHOBKAx HAacocoB?

3.Kakue u3BecTHBI crIOCOOBI PETYIUPOBAHUS MTO1a4YH
JIOTIaCTHBIX HACOCOB?
4. Yto Takoe mapabosia nmogoous?
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5.Kak mupkynsius Ha BXOJ€E B JJOMAaCTHOM HACOC BIIMSIET
Ha Harnop Hacoca?

YMeTh: MPOBOJNUTH BBHIOOP, pacuer 1.Kak onpenenuts CTaTUYECKUH HAMOP THAPOCUCTEMBI?

U aHau3 pabouuX XapaKTePUCTHK 2.HazoBuTe OCHOBHBIE MPUINHBI HEOOXOIMMOCTH

U PEXKUMOB pabOThl JIOMACTHBIX 3aJIUBKH LIEHTPOOEKHBIX HACOCOB Mepe]] ITYCKOM.

HAacocoB 3.0numuTe BO3MOKHBIE CIIOCOOBI 3aIMBKH HAcOCa Tepest
ITYCKOM.

4.Ha kakue XapakTepUCTUKHA HACOCHOTO arperata CTOUT
00paTUTh BHUMAHKE MTPU YBEITMUCHUH YaCTOTHI
BpalieHusi poropa?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6blnoiHeHus 3uanus: HesHauuTenpHble HETOYHOCTH TPH pacyeTax

Oyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6vlnoanerus 3Hanus: OMUOKH HOCAT HE KPUTHUYCCKUMA XapaKTep

Oyenka: 3
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 50
Onucanue xapakxmepucmuxu 8blnoIHe s 3Hanus: JomyImeHo HeCKOJIBKO He3HAYUTEIIbHBIX
OIIIOOK

Oyenka: 2
Onucanue xapakxmepucmuxu bInoIHeHUs: 3Hanus: JlonyleHsl TpyOble U MPUHIUIHATBEHBIC
OIIMOKH

KM-3. PI'P — Paznea Nel «Bor100op Hacoca 1151 32 JaHHOI THAPOCHCTEMbI»

®opmbl peaausannu: BeinonHeHue 3a1anus

Tun koHTpoABLHOr0 Meponpusitusi: Pacuetno-rpaguueckas padora

Bec konTposbHoro meponpusitusi B BPC: 20

Ilpoueaypa mnpoBeaeHHMs  KOHTPOJBLHOrO  MeponpusaTusa: Beimaerca  3agaHue i
camocrosTenpHoro pemeHus. CtyneHToM oQOpMIISIOTCS HEOOXOIMMBIE YEpTEXH, Trpapuku u
pacyeTsl.

Kpartkoe cogep:xanue 3aganus:
BBINOTHUTE pacdeT ruApOCUCTEMBI, IEPEKAUNBAIOIIEN HA XUMUYECKOM MIPEI-IIPUSATHH CEPHYIO
KHUCJIOTY C TBEPABIMU BKIIIOUEHHUSIMH, U IOCTPOUTD €€ XapakTepuctuku. [lonodpaTts Hacoc nmus
Hee 1 000CHOBATh CBOM BBIOOpP. PaccunTaTh M MOCTPO-UTh XapaKTEPUCTUKU BEIOPAHHOTO
Hacoca IpU pa3INyuHbIX CI0Cc00ax peryiaupoBaHus nojgauu. OnpeneauTb MaKCUMaIbHO
JIOIIyCTUMYIO OTMETKY PacIoJIOKEHHUs Hacoca B rupocucreme. Ha ocHoBaHMM aHanu3a
pe3yJbTaTOB pacyeToB C(OPMYINPOBATH BHIBOIBI OTHOCUTEIHLHO COBMECTHOM pabOoThI Hacoca U
TUAPOCUCTEMBI.
ConeprxkaHue pacyeTa U CXeMa UAPOCUCTEMBI IIPUBEICHBI HUXKE.
PesynbraThl pacueToB, TabaMIIbL, IpadUKU U MOSICHEHHS K HUM, a TaK)Ke BBIBOABI 110 paboTe
MPEJICTaBUTh B PACYETHO-TIOSCHUTEIBHOMN 3aIluCKe, KOTOPYIO 0(OPMUTH B COOTBETCTBUU C
OOIIETTPUHATHIMA HOPMaMHU.

Hcxoanbie 1aHHbIC 1JI pacyera.
e - OTMeTKa ypOBHA eMKOCTU A B PaCUETHOM pPEXKMME HaZ YPOBHEM MOPS
e - [1nuHbl U gnameTpbl Tpybonposoaos
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e - KoapdrumMeHTbl })KUAKOCTHOTO TPpeHUA

* - CymmapHble KO3$DULMEHTbI MECTHbBIX CONPOTUBAEHUIA
e - [lepekaumMBaemas KMAKOCTb

e -[lnoTHOCTb pabouyeit }KNMaKocTu

e - [laBneHMe HACbILWEHHOTO Napa KNAKOCTH

[TapameTpbl TUAPOCUCTEMBI B OCHOBHBIX PEXKMUMAaX 3KCIUTyaTaluu
- Pexxum o pacxosy (Tpu TOUKH)

e - OTmeTKM paboueit cpeabl B bake A

e - OTmeTKu paboueli cpeabl B bake B

e - YpoBeHb M36bITOYHOTO AaB/eHNn B bake A

* -YpoBeHb M3b6bITOYHOIO AaBaeHUA B bake b

COJIEPJKAHME 3AJIAHUS

1.  PaccuuTaTh ¥ MOCTPOUTH THAPABINYECKHUE XapPAKTEPUCTUKU TUIPOCUCTEMBI JIJIs
yKa3aHHBIX B 33JJaHUN PEKUMOB IKCILTyaTaIHH.

2.  Hcnonb3ys KaTaJlloTU U CIPABOYHHUKH IO HACOCaM, MOJ00paTh HACOC [T TaHHOM
TUAPOCUCTEMBI U 000CHOBATH €ro BbIOOp. OnpeaenuTh pacueTHbIEe apaMeTphl FTHAPOCUCTEMBI
(Qc, Hc) 1 ocHoBHBIE TexHUYecKHe Moka3aTenu Hacoca (QP, HP, n, ymax, D2 u ap.).

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CIIOCOOBI U MCTOJbI pacucTa
OCHOBHBIX 3JICMCHTOB JIOIIACTHBIX
HAaCOCOB Pa3JIMYHbIX TUIIOB

1.Kakue u3BECTHBI THIIBI HACOCOB OOIIEro Ha3HAYEHUS?
2.Kak quametp paboyero KoJjieca Hacoca CBsI3aH C
BEJIUYHMHOMN pa3BUBAEMOro Haropa?

3.Yrto Takoe Hacoc aHaANIoT?

YMers: MIPOBOJUTH
TUAPABINYCCKUE W IPOYHOCTHBIC
pacueTsl OCHOBHBIX DJJIEMEHTOB
JIOTIACTHBIX HAacOCOB Ha OCHOBE
M3BECTHBIX METOJUK u
3aKOHOMEPHOCTEMN

1.Ha ocHOBaHMHM KaKOT'O BBIPAXEHHS MOXKET OBITh
OlleHEeHa pabouasi YacToTa BpaIeHHs JIOMTACTHOTO
Hacoca?

2.Kak M0kHO 100uThCs MOBbIIeHHBIX 3HaueHuit KI1J] B
paboueM Jmana3oHe JIOMACTHBIX HACOCOB Majloi
OBICTPOXOJHOCTH IPU MPOEKTUPOBAHUN?

3.B yeM 3akiogaeTcst 0COOEHHOCTD pacyera
koa¢dunrenTa ObICTPOXOIHOCTH JUIsl HACOCOB TUNa J1?

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuku 6bINOJIHeHUsA 3HaHu: BepHO onpeeneHpl Hallopbl THAPOCUCTEMBI U
1o100paHbl BApHAHTHI HACOCOB, MTO3BOJISIIOIINE 00eCTIeYUTh TpeOyeMble peKUMBI pabOTHI.

OZ/;BHKCZ.' HC 3a4TCHO
Onucanue XapakmepucmuKu 6blNOJIHEeHUsl 3HAHUA. He BCPHO OIIPEACTICHBI HAITOPBI THAPOCHUCTEMBIL
niIn HO,Z[O6paHBI BapHWaHTbhI HACOCOB, HC ITO3BOJIAOIINC 00eCIeunTh Tpe6yeMLIe PECIKUMBI pa6OTLI.

KM-4. PI'P - Paznen Ne2 «AHau3 padoThl Hacoca U oOnpeaeeHre NapaMeTpoB ero
IRCIJayaranuu B KOHerTHOﬁ THAPOCUCTEME)

q)OprI peaan3anmm: Brinonnenue 3agaHus

Tun KoHTpoBLHOr0 Meponpusitusi: Pacuerno-rpaguueckas padora
Bec konTposbHOro meponpusitusi B BPC: 25
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IIpouenypa mnpoBegeHMsl KOHTPOJBLHOr0 Meponpusitus: Beiiaercs  3agaHue s
camocrosTensHoro pemeHus. CTyaeHTOM oQOpMIISIOTCS HEOOXOIUMBIE YepTexXH, TpaQuKu u
pacueTsl.

KpaTkoe cogep:kanune 3a1aHus:
BEINOMHUTE pacdeT ruAPOCUCTEMBI, IEPEKAYNBAIONICH Ha XUMUYECKOM IPE-IPUATHH CEPHYIO
KUCIIOTY € TBEPBIMH BKIIIOUEHHSIMHU, U TIOCTPOUTH €€ XapaKTepucTuku. [lomodpaTs Hacoc s
Hee U 000CHOBATh CBOU BBIOOp. PaccunTaTh M MOCTPO-UTh XapaKTEPUCTUKUA BHIOPAHHOTO
Hacoca IpH Pa3INYHBIX CIIOCO0axX perynupoBaHus nojgaun. OnpeaeauTs MakKCUMaIbHO
JIOIYCTHMYIO OTMETKY PacIlojIORKEHUs Hacoca B rupocucreme. Ha ocHoBanuu aHanusa
PE3YJIBTaTOB PacyeToB CHOPMYIHPOBATH BEIBOABI OTHOCUTEILHO COBMECTHOM PabOTHI Hacoca
THJIPOCUCTEMBI.
Conep:kanue pacuera U cXxema THAPOCHCTEMbI TPUBEACHBI HIKE.
PesynbraTsl pacueToB, TabauIbl, TpadUKU U MOSICHEHHS K HUM, a TaK)Ke BBIBOABI 110 paboTe
IPE/ICTaBUTh B PACYETHO-TIOSICHUTEIBHON 3aIMCKEe, KOTOPYIO OOPMHUTH B COOTBETCTBUH C
OOMICTIPUHATHIMA HOPMAMHU.

Hcxoanbie 1aHHbIE 1JI pacyera.
e - OTMEeTKa YPOBHA EMKOCTU A B paCYETHOM peXxuUme Hag, yPoBHEM MOpA
e - [1AnHbI N gnameTpbl Tpybonposoaos
¢ - KoaddMUMEHTbI }KUAKOCTHOTO TPEHMS
e - CymmapHbie KoapPMUNEHTbI MECTHbIX COMPOTUBIEHUN
e - [lepekaunsaemasn XMAKOCTb
e -[1NOTHOCTb pabouyeit }KNMAKocTU
e - [laBneHMe HACbILWEHHOTO Napa KNAKOCTH

[TapameTpbl TUAPOCUCTEMBI B OCHOBHBIX PEXHUMAaX dKCIUTyaTaluu
- Pexxum no pacxony (Tpu TOUKH)

e - OTmeTKM paboueit cpeabl B Hake A

e - OTMeTKK paboueli cpeabl B bake B

e -YpoBeHb U3ObITOYHOTO AaBAeHUA B Hake A

e - YpoBeHb M36bITOYHOTO AaBeHNA B bake b

1. TlpeacraBuTh XapaKTepUCTUKY BHIOPAHHOTO Hacoca B TAOMMYHON U TpaduyecKoit
dopmax. [IpoBepuTh MpaBUILHOCTH BEIOOpPA HACOCA HAJIO)KEHUEM €0 HAITOPHOU
XapaKTePUCTUKHU Ha XapaKTePUCTUKU THIpocucTeMbl. OnpenenuTs napaMmeTpsl padboTsl Hacoca
JUISl YKa3aHHBIX B 3a/IaHUU PEKUMOB 3KCIUTyaTallly, €CIIM PETYJIUPOBaHUE T101aYH
OCYILIECTBIISAETCS 3aBUKKOM.

2. OmpenenuTh mapaMeTpbl paboThl Hacoca /ISl YKa3aHHBIX B 33JIaHUH PEKUMOB
AKCIUTyaTalliu, €CJIA PETYIMPOBAHKE MOJAYH OCYIIECTBISIETCS U3MEHEHHEM YaCTOThI
BpaieHus. Onpenenuts Heo0X0UMbIE JJI TOTO YacTOThI BpallleHUs Hacoca.

3. Paccumrtarh U HOCTPOUTH XapaKTEPUCTUKH HACOCA TP HAWJICHHBIX 3HAUCHUSX .

4.  OnpenenuTh roJJ0OBYI0 SKOHOMHIO 3JIEKTPOIHEPTUH MPU PETYIUPOBAHUU pacxoa
M3MEHEHHEM YacTOTHI BPAIIEHUS HacOCa IO CPABHEHUIO C PETYIMPOBAHUEM 3a]IBUKKOH (B
KUJIOBATT-4acax, MpOoIeHTax u pyossix, ucxoas us trapuda 0,80 pyo/kBr-yac) npu yciosum,
yT0 ruapocucreMa skcmtyatupyercs 8000 yacos B roay, npuueM 50% 3TOro BpeMeHH cucTema
paboTaet mpu CpeTHeM pacxojie, ¥ o 25% npu MUHIMAIHFHOM U MaKCUMaJIbHOM PacXo/ax.

5. OmpenenuTh OTMETKY PacloIOXeHUsT HAacoca U3 yCIOBUS ero OecKaBUTALlMOHHOM
paboThI B 3aJaHHBIX peXUMax dKCITyaTanuu. /st HalJeHHONH OTMETKH paccuuTaTh U
MOCTPOUTH XapaKTEPUCTUKU PACIOIaraeMoro KaBUTAI[MOHHOTO 3amaca Ha Bxojie. PacueTsl
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MPOM3BECTH i1 00OMX PACCMOTPEHHBIX CIIOCOOOB PEryIMpPOBaHuUs ofauu. Pe3ynbraTsl
pacyeToB MPEACTaBUTh B TAOJIUYHON U Tpadudeckoit popmax.

6. Ha ocHOBaHHH BBITIOJTHEHHBIX PacYeTOB IPOAHAIU3UPOBATH padOTY HacOCa B CUCTEME,
c(hOpMyYITHPOBATH BBIBOJIBI U AaTh NPEJIOKEHHSI [0 CHUYKCHUIO 3aTPaT, OTBETUB, KaK

MHUHUMYM, Ha CIEAYIOLINE BOMPOCHI:

- B IOCTaTOYHOM JIU CTETIeHU BbIOpaHHBIA HACOC COOTBETCTBYET 3aJJaHHOM rHApOCHCTEME, a
€CJIM HET, TO YTO U B KAKOM HAMpaBJICHUH CIIEIYET, 110 BaleMy MHEHUIO, U3MEHUTH?

- KaKoi croco0 perynupoBaHus dQpGeKTuBHEE M0 YKOHOMUN UHBECTHUIIMOHHBIX 1
AKCIUTyaTaIl[MOHHBIX 3aTpaT U B KABUTAI[AOHHOM OTHOILICHUU?

- CJIelyeT JIU, U €CJIH J1a, TO JI0 KaKOro pa3Mepa Mpou3BecTd 00TOUKY padouero Koieca.
OTtBeThl 000CHOBATH IU(POBBIMU JTAHHBIMH, B3STBIMU U3 pacueTa.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: THUIIBI JIOIACTHBIX HAaCOCOB,
obnmacTM  HMX  Ha3HAYeHHA U
MPUHLIUN JI€UCTBUSI TUAPOMAIINH B
LeJI0M

1.YTto Takoe xaBUTAIHS?

2.Kakue u3BeCTHBI IMapaMeTpbl Hacoca JJIsl OIICHKH €ro
KaBUTAIIMOHHBIX XapaKTEPUCTUK?

3.Uto takoe korddunmeHt Pyanesa?

YMeTh: npoBOIUTH BHIOOP Hacoca

u ero IIPUBO/JIA,
ONTUMU3HPOBAHHBIN o
VMHBECTULIMOHHBIM U

AKCIUTyaTaIl[MOHHBIM 3aTparaM IpHu
paboTe B TaHHON THAPOCUCTEME

1.Kak onpenenuTs OTMETKY pacIoIOKEHUS HAcoca JIs
obecrieueHus ero 0e3KaBUTAITMOHHON PabOThI?

2.Kakotii crioco6 perynupoBaHus Hacoca sIBIIsIeTCs 0oJiee
SKOHOMHUYHBIM IIPU PErYJIMPOBAHUY 10/1a4H Hacoca?

OnucaHue MKAJbI OlleHUBAHUS:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6vinoineHus sHanus: He3HaunTenpsHble HETOYHOCTH MIPU pacueTax

Ouenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuku ¢einonxenus 3uanus: OIUOKN HOCAT HE KpUTHUYECKHH XapakTep

Ouyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu bInNoIHeHUs: 3HaHus: JOmyIeHO HeCKOIbKO He3HAUYUTEIbHBIX

OILITNOOK

Ouyenka: 2

Onucanue XapakmepucmuKku 6blnNOJIHEeHUsl 3SHARUA. I[OHYHICHI)I pr6BIe W NPpUHOUIINATIbHBIC

OILINOKH

KM-5. Pacyer mapameTpoB pado4ero KoJseca u onpeaejeHue 0CHOBHBIX 3JICMEHTOB

HpOTO‘IHOﬁ YacTH JIOMACTHOI0 HaAcoca

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOIO MEPONIPUATHSA: 3aaHNUE BBIIIOIHAETCS HA 3aHITHH

KpaTKOE CoA€cpKaHME 3alaHUA:

OTBeTuTh Ha BOIIPOCHI KOHTpOHBHOf/'I
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaThL: OCHOBHBIE  HCIIOJHEHUSA 1.KakoBa ocHOBHasi pyHKIIHS ITOABO/IA JIONACTHOTO
9JIEMEHTOB  MPOTOYHOM  YacTH Hacoca?

JIOITACTHBIX HACOCOB

VYMern: MPUHUMATh i 1.Kak ydecTb BIUAHUE CTECHEHUS MTOTOKA JIOMACTHOM
000CHOBBIBAThH KOHKPETHBIE CUCTEMOU B paboueM Kosiece?

TEXHUYECKHE peeHHs npu
pa3paboTKe JIOMACTHBIX HAaCOCOB,
00ECIeYnBaIINX HMX  BBICOKYIO
3P PEKTUBHOCTD u
AKCIUTyaTallMOHHBIC Ka4eCTBa

Onucanue MKAJbI OICHUBAaHUA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYILIECTBEHHO HE BHITIOJHEHO

JI1s1 KypcoBOro npoexkTa/padorsl
8 cemecTp
1. Onucanue KII/KP

[TpoBoauTCS pacyeT OCHOBHBIX KOHCTPYKTHBHBIX JJIEMEHTOB JMHAMHUYECKUX LEHTPOOESKHBIX
HACOCOB JJIsl IEpEKaunBAHUSI )KUJKOCTEN, OJIM3KUM M0 XapaKTePUCTUKaM K YHCTOM XO0JIOJAHOH BOJIE,
HE3aBUCHUMO OT HX pa3Mepa, Ha3HAu€HUS M MOLIHOCTH. Pa3pabaTbIiBaeTcs KOHCTPYKLUHU
rugpoMamuHbl B cootBeTcTBUM ¢ TpeboBanusimu ECKJ[.  IlpumepHoe copepskaHue pacyeTHO-
noscHuTensHou 3anucku (PI13) k BeimyckHOM kBamudukanuonHoi padote (BKP) unu kypcoBomy
npoekty (KII) mo xypcy "JlomactHele Hacochl". TuUTynbHBIN JHCT Ha oduLMaTbHOM OilaHKe (C
noanucsaMu). 3aJjaHue Ha BBITYCKHYIO paboTy Ha opuManbHOM OnaHke (¢ moxnucsmu). MexoaHoe
3aJlaHle€ Ha BBIMYCKHYIO paboTy (KypcoBOW MpoeKkT) Ha KadeapadbHOM OjaHKe. AHHOTAIUS
(OCHOBHOE cozep’KaHHE BBIIIOJHEHHON paboThl, €€ TJaBHBIE pPE3YyIbTaThl U OPUTHHAJIbHbIE
aneMeHThl, Ha 0,5 ctpanunbl) BBeaenue (cBeneHHs O TUApPOCHCTEME, MPHUMEHSIEMBIX Hacocax,
OpeIbABISEMBIX K HUM TpeOOBaHUSX, Ipyrue CBeIEHUs OOIIero XxapakTepa, OCOOEHHOCTH
CITPOEKTUPOBAHHOTO HACOCA, €r0 JOCTOMHCTBA U T.m.) 1. Pa3paboTka TexHudeckoro 3amanms. 1.1.
Pacuer ruapocuctemsl. OnpeaeneHne pacu€THBIX apaMeTpoB THAPOCUCTEMBI JUIs BbIOOpa Hacoca
(ecu Takoit pacu€t mpoBoauics). 1.2. O6ocHoBaHUE BHIOOpa (OJHOTO MIIM HECKOJIBKHX) HACOCOB
Ha 3aJaHHble ycioBus. 1.3. O6ocHOBaHME BBIOOpA KOJIMUYECTBA CTYNEHEH (111 MHOTOCTYIEHYaThIX
HacocoB) 1.4. JloonpeneneHue HE0OOXOAMMBIX pacueTHBIX mapaMeTpoB. 1.5. CorracoBanmne 4acTOThI
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BpallleHUs W JONMYCTHMOIO KaBUTAIMOHHOTO 3amaca. 1.6. BwiOop nBurareneid k Hacocam. 1.7.
[TonGop m anamu3 HacocoB-aHamoroB. Omnpenenenue ruapaBiandeckoro KIIJI. 1.8. Texaudeckoe
3a/laHue Ha IPOEKTUPOBAHNE HAcoca (CKOHIIEHTPUPOBATh JaHHbIE UCXOAHOIO 3a/laHus, PE3YyIbTaThl
OPEeIbIIYIINX PAcYETOB M TMPUHATHIX peIIeHuH Ha JBYX-TpEX cTpaHuuax). 2. Omnwucanue
KOHCTPYKILIMU CIPOEKTUPOBAHHOIO Hacoca (Ha 1-2 crtpanuuax). 3. ['mapaBiauueckuil pacuer u
MIPOEKTUpOBaHUE padouero kojeca. 3.1. Onpeaenenre OCHOBHBIX pa3MepoB padouero kojeca. 3.2.
[IpodmimpoBanne MeEpUIAMAHHOTO CeueHHs pabouero Kojeca M IOCTPOEHUE PaCYETHBIX
noBepxHocreil. 3.3. Pacuer ckopocTeid Ha BXOJAE€ M BBIXOJAE JIONMACTHOM cUCTEeMbl. 3.4.
[TIpopmiupoBanue JnomacTd (MUHUMYM: CKEJETHbIE CKpPYIJIEHHBIE JHHHM Ha KOH(MOPMHOMN
JarpaMMe WIH — JUIsl UIMHIPUYECKON JIonacTu — ¢ ucnoiab3oBanueM nporpammbl CYLOPA u ¢
NPOCTaBJICHHBIMH pa3MepaMH Uil MOCTPOCHHS; MAaKCUMYM — He orpanudeH). 3.5*. Iloctpoenue
MEpPUJIMAHHBIX CEYCHHH M MOJEIbHBIX CPE30B padouell U THUIBHOW CTOPOH JOMAacTH (B ciydyae
MakcuMyma). 4. Pacuer u npoeKkTHpOBaHKE CIIMPAIBLHOIO OTBOJAA WJIM HAMpAaBISAIOLIETO ammapara.
(I'maBy MoxHO pa3OuTh Ha MyHKTHI). 5. Pacuer u mpoekTHpoBaHHE MOTYCHUPATIHLHOTO IMOJBOAA.
(I'maBy MoOxHO pa3duth Ha MmyHKTBI) 6. Pacuer ycwimii Ha porope. 6.1. Pamuanbhbie cuibl.
6.2.0ceBble CWJIbI NPU OTCYTCTBUM pa3rpy3ku. 6.3. OceBble CWIbI IPH HAJUYUHU PaA3TPy3KH. 7.
Pacuer poropa. 7.1. Onpenenenue peakuuii onop. 7.2. Pacuer Bana Ha NpOYHOCTh U Iporuod. 7.3.
Br16op u pacuer nmogmunHukoB. 7.4. PacueT poropa Ha KPUTHUYECKYIO YaCTOTY BpalleHUs (Kpome
HacocoB tuna BII). 7.5. Beioop mydsl. 8. IIpounocTHbie pacueTsl Apyrux aeraneit. 8.1. Pacdaer
mimuiiek kopmyca. 8.2. Pacuer ¢manna koprnyca. 8.3. Pacuer mmnoHouHsix coenunenuit. 8.4. Pacuer
0onToB (uaHueBoro coeauHeHus BanoB (s Hacoca Tuma BII). 8.5. Temnosoit pacuer
MOJAUINITHUKA CKOJBXKEHUS (MpU HAIWYMM TaKoro mnoAmunHuka) 9. Pacuer mnporHosHoit
xapakTepucTuku Hacoca. 9.1. Ompenenenne oO0bemuHoro KIIJ[ B pacuétHoM pexume (Kpome
HACOCOB C OTKPBITBIM paboyuMm KkoiecoMm (06e3 BEAOMOTo JHCKa)). 9.2. Omnpenenenue
mexanudeckoro KIIJ. 9.3. Pacuer mporHo3HBIX SHEpPreTHYECKUX Xapaktepuctuk. 9.4. Pacuer
MIPOTHO3HON XapaKTePUCTUKH BCAChIBaOIIEH criocoOHOoCTH. 9.5%*. Omnpenenenue nuameTpa 00TOUKU
pabodero koneca. 9.6*. PacueT MpOrHO3HBIX XapaKTEPUCTHK MPH OOTOUYEHHOM pabouyeM KoJjece.
10*. Amnamuz pabGotel Hacoca B ruapocucteme. 10.1. Ompenenenue mapameTpos
CIPOEKTHPOBAHHOI'O HAacoca ... (Mapka) Mpu ABYX croco0ax peryiupoBaHus, (KOJIHMUYECTBO MYHKTOB
nenecoobpasHo  yeenuuutb) 10.2. OmpeneneHne MakCUMaJIbHO — JONYCTUMOM — OTMETKHU
pacrosioxxeHus Hacoca .... (Mapka) (BapuaHT — HacocoB ...). 10.3. Ompenenenue mapameTpoB
Hacoca ...(Mapka) c oOOTOYeHHbIM pabouuMm kojecoM. 10.4. CpaBHHUTENBbHBI TEXHHUKO-
HSKOHOMUYECKUN aHaliM3 pPAcCUYUTAHHBIX BapuaHTOB. 11%*. Pa3zMepHO-TEXHOJIOrMYECKUH aHalu3
KOHCTpYKLMHU Hacoca. (CTpykTypa U coJepXaHHe 3TOW IVIaBbl — B COOTBETCTBUM C MaTepHUalaMu
pacuérHoro 3agaHus no Kypcy '"TexHonorus rupoMaiminHOCTpOoeHHs"). 3akitoueHue (JI0JIKHO
coJiepKaTh BBIBOJBI IO BCEM 3TanaM padoThl, JOHKHBI ObITh OTMEUYEHBI JOCTOMHCTBA M BO3MOKHBIE
HEJOCTaTKU CIIPOEKTHPOBAHHOIO HACOCA, OPUTHMHAIIbHBIE PEIICHUS U UX aBTOPCKasl OLIEHKA, MOKHO
OTMETHTb BO3MOJKHBIE aJIbTepHATHBHI). Vcnoap3oBaHHas JuTepaTypa (KHUTH, ydyeOHble mocolus,
CTaTbM, Kypchl Jekuui, caiitel UnTepuera). Ilpunoxenus. I11. Cneuudukamus k cOopouHOMYy
yepTexy Hacoca. [12. Cnenmdukanus Kk cOopouHoMy yepTexxy noamunuauka. [13.. ...

11. Ilpumepwt 3a0anus u memul padomul
IIpumep 3ananus

HAHHOHAHBH?IVI I/ICCHE)IOBATEJ}I)CKI/H\/JI YHUBEPCUTET
«MOCKOBCKHNHN OHEPTETUYECKHNU NUHCTUTY T»

Kadenpa runpomexanuku u ruapaBindeckux Mamud numenu B.C. KBaTkoBckoro

3AJIAHUE
Ha KypCOBOM MPOEKT M0 Kypcy «JlomacTHbie HACOCHI»
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CryneHr: I'pymnmna:
(bamumnus, u.0.)

Tema npoekra:
Hacoc K100-65-200 st THRAPOCUCTEMBI BOJISTHOTO OXJIAXKJICHUS HA TIPEANPUATHH
Pacuernbie mapamerpsl: nogaya Q = 100 m3/9ac, Hanop H = 50 m.
Jwnamazon nmogau: Q =60...115 m3/gac
OcranbpHble MapaMeTphl — U3 pacyéTa 3aJJaHHOM THIPOCUCTEMBI U APYTHX MAaTEpPUAJIOB,
MOJIYYCHHBIX B PE3YJIbTATE Pa3paO0OTKU TEXHUYCCKOTO 3aJIaHMUS.
JonomHuTEIbHBIE YKa3aHUS:

Coaep:xaHue KypcoBOro InpoeKra:

Pa3paboTka TEXHUYECKOTO 3a/1aHHUS;

Ornucanne KOHCTPYKLIMH POEKTUPYEMOI0 HACOCA;
['uppaBnuyeckue pacueTsl U MPOSKTUPOBAHKME pabOUEero Kojeca;
Pacuet u npoeKkTUpoBaHKUE CIUPATIBLHOTO OTBOJIA;

Pacuer mogBona;

Pacuer ycunnii Ha porope;

Pacuet poropa Ha MPOYHOCTH U KECTKOCTH;

[IpouHOCTHBIE pacyeThl OCHOBHBIX JI€TaNEH;

PacueT nporuo3Hoi XapakTepuCTUKN HAcOCaA.

©CoNoORWNE

PykoBoaurens KIT / /
(monmuck, pamuus u.0., 1ata)
3ajanue MPUHSII K UCTIOTHEHUIO « » 2021 r.

(moamuck CTyAeHTa)
TemaTtuka KII/KP:

Pa3zpabotka HacocHoro arperata aiss [[ADC
Hacoc ans ruapocructeMbl Ha XUMHYECKOM MPEANPUITAN
Hacoc nmist ruzpocucteMbl BOZOCHA0KEHUS TOpoIa

KM-1. Boinosinenne Pazagena-1
Onucanye MKAJIbLI OLEHUBAHUSA

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoinenus sHanus: OneHKa 5 («OTINYHOY), €CIU 3a/laHue TOTYyYeHO
C OIIO31aHreEM He OoJiee 4eM Ha 2 HEIEIH

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoaneHus sHanus: OneHka 4 («XopoIoy), ecau 3aaHue MOTy4eHO
C OIO3/IaHKMEM He OoJiee ueM Ha 3 HeIeau

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHka 3 («yJI0BIETBOPUTEIBHOY), €CITU
3aJIlaHue TIOJTYICHO C OMO3aHreM OoJiee ueM Ha 3 HeIeau

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIIEHOY), €CITH
3a/laHUEe HE BBIIOJHEHO
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KM-2. Boioaneune Pa3aena-2
Onucanue MKAJbI OIleHNBAHNUSA

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku evinoneHus 3uanusa: OueHka 5 («OTIUYHOY), €CIIU 33/1aHUE TTOIYUYEHO
C ono3/iaHueM He OoJiee YeM Ha 2 Hellenu

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu gvlnoanerus 3Hanus: OueHka 4 («xopoluIioy), €clid 3a1aHUe MOTy4YeHO
C ono3iaHueM He OoJiee yeM Ha 3 Helenu

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka 3 («yI0oBIETBOPUTEIHLHOY), €CITH
3aJJaHKe TIOJYYCHO C OI03aHueM OoJiee YeM Ha 3 Hellelu

Oyenka: 2
Onucanue xapakxmepucmuxu evinoineHus sHanusa: OneHka 2 («HeymI0BISTBOPUTEILHOY), €CITU
3aJJaHUE HE BBITIOJTHEHO

KM-3. Boinosinenune Pa3zgena-3
Onucanue MKAJbLI OLEHUBAHUSA

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8vinonnenus sHanusa: OneHka 5 («OTINYHOY), €CIIU 3a/laHue TOTYyYeHO
C OIIO3JaHHMEeM He 0oJiee yeM Ha 2 HeASIu

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 4 («XopoIoy), eciy 3aJaHue MOIy4eHO
C OIIO31aHHeEM He OoJiee 4eM Ha 3 HEIEH

Oyenka: 3
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka 3 («yJI0BIETBOPUTEIBHOY), €CITU
3a/IaHKe MOJYyYEHO C OT03/IaHueM OoJiee yeM Ha 3 Helenu

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OneHka 2 («HeyI0BICTBOPUTEIILHOY), €CITH
3aJIaHiE HE BBITTOJIHECHO

KM-4. Boinoauenue Pa3zgena-4
Onucanue MKAJbI OLEHUBAHNUSA

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vinonnenus snanus: OueHka 5 («OTIMYHOY), €CIH 33aHUe MOTYIECHO
C OIO3/IaHUeM He 0oJiee YeM Ha 2 Helleu

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OneHka 4 («XopoIoy), eciu 3aJaHie MoTy4eHO
C Omo3/iaHueM He OoJiee yeM Ha 3 Helenu

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHka 3 («yI0BJIECTBOPUTEIIBHOY), €CIU
3aJlaHue MOJYYEeHO C OMo3JaHueM OoJiee ueM Ha 3 Helenu

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka 2 («HeyI0BICTBOPUTEIIEHOY), €CITU
3aJJaHUE HE BBITIOTHEHO
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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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MGTO,Z[I/IKa IMMPOBCACHU A KaBUTALIUOHHBIX HCIBITAaHUN Hacoca IMyTEM OIIPCACIICHUA €TO
SHEPreTHYECKUX MmapaMeTpoB. TpeboBaHUs K CTEHY, HEOOX0IMMOE TPHUOOPHOE
obopyoBanue, 00paboTKa pe3ynbTaToB. BUIbI KaBUTAITMOHHBIX XapaKTEPUCTHK

Kpurepru kaBUTAIIMOHHOTO 1TOA00MS HACOCOB. BBIBO (pOpMYITBI 111 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 MPO(HEeCCUOHATLHOM 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 TIOJI0KEHUSI MOJIENIU IBYMEPHOI0 TeueHHs B paboueM kojece. OceBoil BUXpPb 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€MOro 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 IIPU YBEIMUYEHUH PacXoja
Hacoca?
OtBeTsI:
a) YBEJIMYUBACTCS?
0) ymeHbIaTecs?
B) HE MeHseTcs?
BepHblil OTBET: yBEIMUNUBACTCS

3. Komnerenuusi/Muaukarop: M/I-1pnk-1 PazpabareiBaeT TeXHHUECKYIO JOKYMEHTAIIUIO B
cootBercTBUE ¢ TpeboBanusimMu ECK/I, B ToM 4ncie ¢ UCIIob30BaHUEM COBPEMEHHBIX CHCTEM
ABTOMATHU3UPOBAHHOTO MMPOEKTUPOBAHUS

Bonpocsl, 3aganus
1. KoHCTPYKIIMU ¥ OCHOBBI NPOEKTHPOBAHNS JIOMACTHBIX HACOCOB.
XapakTepHuCcTHKa JIonacTHOro Hacoca. Pabouas 30Ha. Tunopasmep Hacoca M ciocoObl
oOpa3zoBanus ero padodero mois Q-H. CBognble rpaduku padbounx mojeit Q-H Hacocos.
TeopeTnueckre OCHOBBI pa3pabOTKKU 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.
Hcnonb3oBanue Hacoca-ananora. CopepkaHue TEXHUYECKOTO 3a/IaHuUs.

Oco0eHHOCTH MTPOEKTUPOBAHUS C UCTIOJIB30BAaHUEM MOJIEJIBHOTO Hacoca.

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

To xe 151 HeHTPOOEKHBIX HACOCOB KOHCOJILHOTO TUIA. + MOHOOIOUHOE UCIIOJIHEHUE.
JInHeHbIE HACOCHI.

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

To e 11 KpyMHBIX BEPTUKAIbHBIX HacocoB Tumna BII.

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

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

Marepuainbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM
1.Kakoe ypaBHeHHE onpeessieT FeOMETPHUIO OTBOJIA LIEHTPOOEKHbBIX 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.JlonacTHble Hacochbl. O01IUe CBeIeHUs.
Bupl rupoManiivi: Hacockl, THAPOJIBUTATENH, TUAponepenadn. Kiaccudukariys HacocoB 1o
croco0y nmpeoOpa3oBaHus SHEPTUH U 110 HA3HAYEHUIO.
JlonacTHbIE HACOCHI — ONIPEAEIEHUE, IPUHIIUI JEHCTBUS, BUbI, TOCTOMHCTBA, HEJOCTATKH.
OcHOBHbIE TEXHUYECKHUE MapaMeTphl. Jlnana3zoHbl UCIOIb30BaHUS JIONACTHBIX HACOCOB IO
TEXHUYECKUM ITapaMeTpam.
['unpocucTemsl U 3a7ja4n UX THAPABINYECKOro pacueTa. OnpenenaeHue napameTpoB padoThl
Hacoca B IIPOCTOH ruipocucteMe. XapakTepuCTHKa IPOCTON THAPOCUCTEMBI (BBIBOA (hOPMYIIBL,
oOumii cimyyait). [IpruMepsl IPOCTHIX THIPOCUCTEM U rpadHruecKoe MPeACcTaBlIeHUE UX
XapaKTePUCTHK.
VYcroitunBas u HeycToWunBas paboTa Hacoca B POCTOM ruApocucTeMe. Y CIOBUE YCTOWUMBOM
paboThl. CTaOMIBHBIN M HECTAOMIBHBIA YYaCTKU HAIIOPHOM XapaKTepUCTUKH. SIBIeHHE
«TIOMIIaKa» M CTIOCOOBI €T0 MPEeI0TBPALLEHUS.
VYcnoBus mogo6us pexuMoB pabOThI JIONACTHRIX HacocoB. PopMyITbl TOA0OUS Ui IOJauH,
Haropa, MOIITHOCTH U MOMEHTA (BBIBO).
KoadduimeHT GBICTPOXOTHOCTH KaK KpUTEpUil Tog00us HacocoB. BeiBoa popmyisl.
Bnusinue ko3 duirienTa 6pICTPOXOJHOCTH HAa COOTHOIIEHHUE Pa3MEPOB MPOTOYHOM YacTH, Ha
(bopMy XapaKTepHCTUK U Ha Apyrue mokasaTenu Hacoca. KoadpuimeHt ObICTPOXOJHOCTH KaK
napaMmeTp KiaccuuKaIy JOMACTHBIX HACOCOB.
3anMBKa M ITyCK JIOMACTHBIX HAacOCOB. OCOOEHHOCTH IKCIITyaTalluy [IEHTPOOEKHBIX U OCEBBIX
HacocoB. Bo3MoskHbIE MOCIEACTBUS U UX IPUYMHBI IPU IKCILTyaTal[il HACOCOB BHE paboueit
30HBI.
OcHoBHBIE CIIOCOOBI PEryIMpPOBaHUS MOJa41 JIOMACTHBIX HACOCOB M UX CPaBHUTEIbHBINA aHAIIN3

IO TCXHUKO-9KOHOMHWYCCKHUM ITOKa3aTCJIsAM.
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3HepI‘eTI/I‘IeCKHe HUCIIbITAHUA JIOITACTHBIX HACOCOB. I_ICJ'HJ 1 BO3MOXKHBIC METOAbI
OCyIIECTBIICHHS. BB MCTIBITATENBHBIX CTEHIOB U PUMEHsIEMOe 000py/IOBaHHUE.
Omnpenenenue Haropa Hacoca MPU UCIBITAHUSAX (IO MPUOOpaMm).

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Kakoif U3 TOMacTHBIX HACOCOB 00JIaJaeT HAUOOIBITUM KO3(DPHUIIMEHTOM OBICTPOXOTHOCTH?
OTBeTHI:
a) IIEHTPOOEIKHBII
0) TraroHaJIbHBIN
B) OCEBOM
BepHriii 0TBET: B) 0ceBoOM

5. Komnerenuusi/Muaukarop: 1/I-3prk-1 BelnonHseT pacueTsl 31eMeHTOB 00BEKTOB
npodecCuOHAIbHON e TETbHOCTH

Bomnpocel, 3axanus
1.Ilepeuens BonpocoB Ne 3 B 3Kk3aMEeHALMOHHBIX OmiieTax o Kypcy «JlomacTHble HacOChD»
1. 3BecTHO, 4yTO TeMIeparypa NepeKkaunBaeMoil HACOCOM KHJIKOCTHU B IIPOILECCE
JKCIUTyaTaluy OyJaeT U3MEHAThCS. JIOIKHO JIM yYUTHIBATHCS 3TO OOCTOSATENBCTBO IPU BBIOOPE
OTMETKH pacrojiokeHust Hacoca? OTBET 000CHOBATb.
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 JIaBJICHUU HaJl CBOOOJHOM MOBEPXHOCTHIO YPOBEHD KUAKOCTH BO
BCAaChIBAIOIIIEM PE3epBYyape B MIpolecce IKCILTyaTallii Hacoca U3MEHSETCs, a apaMeTphbl
HAnopHOW EMKOCTH Heu3MeHHbI. [locTosiHHAsI ToAaya py 3TOM HNOAEPKUBACTCS 3aIBHIKKOM.
[To kakoMy ypOBHIO (MakCUMaJIbHOMY, CPEAHEMY, MUHUMAJILHOMY) CIEAYET ONpeAeisaTh (MIu
MIPOBEPSITH) YCIOBHS O€CKaBUTAIIMOHHON pabOThI HACOCA IIPH MOCTOSTHHON CKOPOCTH BpaIICHUS
Bana? OTBET NPOMUTIOCTPUPOBATH TpaPUKaMH.
4. 1aBieHue HajJ cBOOOJHOM MOBEPXHOCTHIO JKUJKOCTH BO BCACBIBAIOILIEM pE3EpBYyape B
IIPOLIECCE DKCILTyaTalluy U3MEHSETCS, IPOYNE NTapaMeTPhl KOHIIEBBIX 2JIEMEHTOB
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 cBOOOAHOM MOBEPXHOCTHIO JKUAKOCTH 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 ¢ MOMOMIbIO TpadUYECKUX WILTIOCTPALU.
6. PaGoune kojeca AByX OJIMHAKOBBIX EHTPOOESKHBIX HACOCOB UMEIOT OJJUHAKOBBIE pa3Mephl U
(opMbI MEPUIMAHHBIX CEYEHUH, HO pa3HOE KOJIMYECTBO Jonactel (oguHakoBol ¢opmbl). Kak
HOBIUSIET 3TO OOCTOSATENHCTBO Ha MApaMeTPhl U HAIOPHYIO 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. Paboune koseca AByX OJIMHAKOBBIX LIEHTPOOESKHBIX HACOCOB OTJIMYAIOTCS JIMIIh 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, 4ToObl HaOpHAast XapaKTEPUCTHKA HAcoca MPOIIUIa Yepe3 TOUKY
A, He nexanryro Ha 3aaannoi 3aBucumoct H=f(Q). Onpenenure KI1/] Hacoca B 3TOM pesknme
(mpu padote B Touke A). [Tokaxkute 2 criocoba pacyeTa MOLIHOCTH HAacoca MpU paboTe B 3TOM
peXUME.

25



10. M3BecTHA XapakTEepUCTUKA HAcOCa IPHU YaCTOTE BPALEHUS N, XapaKTePUCTUKA POCTON
TUPOCHUCTEMBI U, CIIEZIOBATEIbHO, TApaMeTphbl pabouero pexxuma Hacoca. Onpenenure
YacTOTY BpaleHus N1, HEOOXOAMMYIO JIJIsl YBEIMUSHHS pacxo/ia B JaHHOM rUIpocucTeMe B K
pa3, 1 MOIIHOCTh Hacoca B 3TOM pPEXHUME.

11. Kak n3mensres (eciiv U3BMEHATCS) TapaMeTpbl padOoThI JIOMACTHOTO HACOCA, €CIIU [IOMEHATh
HaIpaBlIeHUE BpaleHUs poTopa? Y CIOBHO MojaraeM, uTo rnojaya Hacoca 0cTajaach MPEeKHEH.
12. Ilpu coxpaHeHHnH IPOYUX ITAPaMETPOB I'MIPOCUCTEMBI U3MEHSETCS YPOBEHD KUJIKOCTH B
HAIIOPHOM pe3epByape OTKPHITOTo THma. 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 XapaKTepUCTUKE Hacoca?

14. IIpu MoepHU3ALMHU THAPOCUCTEMBI U3MEHWIIOCH (YBEJIIMYMIIOCH) IaBJICHUE B HAIIOPHOI
e€MKOCTH rufipocucteMbl. Kak 3To oTpa3uTcs Ha mapamerpax paboyero pexuma Hacoca npu
MOJIHOCTBIO OTKPBITOH perynupyromei 3aasuxke? [lorpedyeTcs 11 JonoTHUTEIbHAS
MpOBEpKa ycaoBHs 0€CKaBUTALIMOHHON PabOTHI?

15. IInoTHOCTB NIEpeKauYnBaEMO HaACOCOM YKHMJIKOCTH YBEJIUYMUIIACH IIPU COXPAHEHUU IIPOUYMX
ycloBui 3KkcIutyatanuu. Ha koHIax ruipocuctemsl qaBienue armocheproe. Kak usmenstes
(ecri U3MEHSTCS) TapaMeTpbl pabodero pesxkuma Hacoca? MOXKeT Jid BOSHUKHYTh OITaCHOCTh
MOSIBJICHUS KaBUTALIUN?

16. I1pu MoiepHU3AIMHI THAPOCUCTEMBI U3MEHIIOCH (YMEHBIIIMIIOCH) JaBJICHUE B HATTOPHOMN
e€MKOCTH rufipocucteMbl. Kak 3To oTpa3uTcs Ha mapamerpax pabodero pexuma Hacoca pu
MOJTHOCTBIO OTKPBITOH perynupyromei 3aasuxke? [lorpedyeTcst 1 JonoTHUTEIbHAS
MpOBEpKa ycaoBHs 0eCKaBUTALIMOHHON PabOTHI?

17. Ilpu MmoiepHU3aLMHU TUAPOCUCTEMBI YBEIMUMUIIOCH JaBJICHUE BO BCACBIBAIOIIEH €MKOCTH.
Kak 310 oTpasutcs Ha napamerpax padouero pexkuma Hacoca? [Torpebyercs nu
JIOTIOJIHUTENIbHAS IPOBEPKA YCIIOBUS OECKaBUTAILIMOHHOMN paOboThI?

18. IIpn MmonepHHU3aMKM THAPOCUCTEMBI YMEHBIIMIIOCH JaBJICHUE BO BCACBHIBAIOIIEH EMKOCTH.
Kak »To oTpasutcs Ha mapameTpax pabodero pexkuma Hacoca? [Torpebyercs nu
JIOTIOJTHUTENIbHAS TPOBEPKA YCIOBUS OECKaBUTAIL[MOHHON pabOThI?

19. Jlaitte MeTOaUKY pacuéra TPEyroJbHUKOB CKOPOCTEH HAa BXOJIE M BBIXO/IE JIOTTACTHOM
cucTeMBbl paboyero koseca eHTpodexkHoro Hacoca Tuna K(). [Tapamerps! pabouero pexuma
Hacoca ¥ reOMeTpusi IPOTOYHOM yacTu pabovero Kojeca U3BECTHBHI.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA
1.Kaxoif 13 KOMIIOHEHTOB CKOPOCTH KaK MPAaBHJIO SIBJISIETCS MAaKCHMaIbHBIM Ha BBIXOJIE U3
JIONIACTHOM cucTeMbl pabouero kojeca?
OTBeThI:
a) MepHuauaHHas/pacxoaHas?
0) aOcosroTHas
B) OKpYy>kHas?
BepHnsiit otBeT: OkpyxHas

II. Onucanue wkanvl oueHusanus

Ouyenka: 5
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
HK3aMEHAllMOHHOTO OMieTa ¥ Ha JOTIOJHUTEIbHBIE BOTIPOCHI, UTO BIIaJ€ET MaTEpPUAIOM U3y4EeHHOU
JUCLUTUIMHBL, CBOOOTHO MPUMEHSIET CBOU 3HAHUS JUI OOBSICHEHUS PA3IMUHBIX SIBICHUH U peIIeHus
3ajad.
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Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BbicTaBiseTcs CTYAEHTY,
MPaBUWJIFHO BBHIOJIHUBIIEMY NPAKTUYECKOE 33JaHUE U B OCHOBHOM IIPAaBMIILHO OTBETHBILIEMY Ha
BOIMPOCHI SK3aMEHAIIOHHOTO OMJIeTa ¥ Ha JIOTIOJHUTENIbHBIE BOTIPOCHL, HO JIOMYCTHBILEMY TIPU
3TOM HETIPHHLUITHAAIBHBIC OIINOKH.

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

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

CYIIECTBEHHBIC U JIaXe rPyOble OMMOKH, HO 3aTE€M HCIIPABUI HX CaM, a TAKXKE HE BBITTOTHUII
MIPaKTUYECKOE 3aJ]aHKe U3 S9K3aMEHAI[MOHHOT0 OuiieTa, HO 100 HAaMETUJI MPaBUIIbHBIN MYTh €ro

BBIIIOJTHEHU S, JIMOO 10 YKA3aHUIO dK3aMEHATOpa PELN IPYTyIo 3a/1ady U3 TOTO K€ pa3zaena

JTUCIUIIAHBI.

Oyenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABIISIETCA CTY/ICHTY, KOTOPBIN: @) HE OTBETHJI HAa BOITPOCHI IK3aMEHAIIMOHHOTO OUJieTa U He
CMOT PelINTb, MO0 HAMETUTD MPABWIIBHBIN MMyTh PEIICHUS 3a/1a4i U3 OuseTa; 0) He CMOT PelIUTb,
100 HAMETHUTh MTPABWIBHBIN ITyTh PEIICHHSI 3a/1a9U M3 IK3aMEHAIMOHHOTO OHJIeTa U JPyTroit
3aJ]a4uM Ha TOT e pa3/ell JUCIUILIMHBL, BBIIaHHON B3aMEH Hee; B) IPU OTBETE Ha JAOMOJIHUTEIbHbBIC
BOIIPOCHI OOHAPYKHJI HE3HAHUE OOJBIIOTO pa3jielia HK3aMEHAIMOHHON MPOrpaMMBl.

1I1. IIpasuna évicmaenenusn umo2060i OUeHKU 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

OcymecTBisieTcs JOKJIA] 10 BEIOTHEHHON padote. Komuccueii 3anatorces Bonpocs o PI13 u
rpaduueckum matepuanam. [1o gakTy 3amuThl BceX CTYACHTOB UAET 00CYKIEHUE OLEHKH.

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
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.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakxmepucmuxu evinoanenus snanus: Ounenka «XOPOILIO» BeicTaBisieTcst CTYAEHTY,
NpaBWIBHO BeINONHUBIIEMY 3a1anne KII u B OCHOBHOM NMPaBUIILHO OTBETUBIIEMY Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI, HO IOMYCTUBIIEMY ITPH 3TOM HEMPUHIMITHAIBHBIC OITHOKH.

Oyenka: 3
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
omKrOKaMu.

Oyenka: 2
Onucanue xapakmepucmuxu evinoanenus 3nanus: Ouenka «<HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/IEHTY, KOTOPBIM HE OTBETUJI HA JIONOJIHUTENIbHbIE BOIPOCHI U HE CMOT PEIINTh,
1100 HAaMETUTh NPAaBWIbHBIN MyTh perienus 3anay KII.

II1. IIpaguna évicmasnenus umo2o60i OUeHKU no Kypcy

Ha ocuosanuu cucremsr BAPC
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