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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI

1.1. Heau AuCHUMIHHBI

dopMUpOBaHUE 3HAHHWK 1O OCHOBHBIM BHJaM HAaCOCHOTO 00OpYIOBaHUS, O
METO/JaX PEHICHUS TEXHUYCCKUX M OpPraHU3aIMOHHBIX 3a7a4, BO3HUKAIOIINX B
Ipolecce MPOM3BOACTBEHHOMN JIEATEIbHOCTH; MPUOOPETCHHE YMCHHUHM W HABBIKOB
OKCILTyaTalliM  DHEPreTUYECKOrOo  OOOpYJAOBAaHHMS  TPH  OCYIICCTBICHUHU
IIPOU3BOJCTBEHHOM JICATEIbHOCTH Ha NPEANPHUATHIX HedTerasoBoi OTpaciu,
HEOOXOMMBIX JIJIS1 YCTICITHON JACSTENHHOCTH B YCIOBHUSIX PRIHOYHOW SKOHOMUKH.

1.2. 3agaun ocBOeHHUS TUCIHHUILIHHBI

OBnaneHNe 3HAHUSIMHU B O0JACTH DKCIUTyaTallud HACOCHOTO OOOPYIOBAHMSI
He(TEera3oBOro MPOU3BOICTBRA;

O3HakoOMJICHHE C PABUJIAMU, TEXHOJIOTHENW U 0COOCHHOCTSIMU DKCILTyaTalluK
OCHOBHOT'O HaCOCHOT'0 00OpYI0OBaHMS Ha MIPEANPHUATUAX HePTErazoBoi oTpaciu;

[IpuBHTHE HABBIKOB MHXKEHEPHOI'O MBIIIJICHUS] MPU PEIICHUH KOHKPETHBIX
TEXHUKO-TEXHOJIOTUYECKUX  3aJad B  MPOM3BOJICTBEHHOM  JI€SITEIBHOCTH
NPEANPUATHN U OpTaHU3ali He()Tera30BOro KOMILICKCA;

Teopernueckoe M MPAKTUYECKOE OCBOCHHE METOJOB pacyera IpHu
MPOCKTUPOBAHMM M JKCIUIyaTalliM  HACOCHOTO  00OpyJOBaHHUsS, OICHKHU
3 PEKTUBHOCTH MPOEKTHBIX PEIICHUH B 00JACTHM €ro OJKCIUTyaTalluud |
00CITyKUBaHUSI.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JMucnuminna «HacocHoe o0opyoBaHue HeTSIHON OTpacimy OTHOCHUTCS K

JTUCITUTIIMHAM YacTd, GOPMUPYEMON ydacTHUKaAMHU 00Pa30BATEIbHBIX OTHOIICHHMA
osioka b1.

3. HEPEYEHDb IIJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 110
JAUCHUIIJIIMHE

[Ipouiecc wm3ywyenuss mucummuinabl «HacocHoe obOopymoBanue HedTSHOMN
OTpacim» HarpasiieH Ha GOPMHUPOBAHUE CICAYIOIINX KOMIIETECHITUN:

[TIK-1 - CnocoGeH BBIMOIHATH PaOOTHI MO IKCIUTyaTallud U OOCTYKUBAHUIO
00opyioBaHUSI U OOBEKTOB TPAHCIOpPTAa W XpaHEHUsS HE(PTH, raza W MPOIYKTOB
nepepadboTKu

[IK-2 - CnoocobeH  OCyHIECTBIATh  OPraHU3alMOHHO-TEXHUYECKOE
COMPOBOXJACHUE TEXHUYECKOTO OOCTY)XKMBaHUS, PEMOHTa OO0OpYyIOBaHUSI U
O0OBEKTOB TPAHCIIOPTA U XPaHEHUsI HEPTH, raza U MPOJAYKTOB MepepaboTKu

[1K-3 - CriocoOeH BBINOIHATH paObO0THI 110 00eCcTeYeHNnI0 0€30MaCHOCTH padboT
MPU IKCIUTyaTalli ¥ OOCTY>KUBAaHUM OOOPYJIOBaHUS U OOBEKTOB TpPaHCIOpPTa U
XpaHeHus HedTH, Ta3a ¥ MPOAYKTOB MepepaboTKu

[1K-6 - CriocoOeH pa3pabaThiBaTh HAYYHO OOOCHOBAHHBIC TIPEAIOKEHHUS 110
MOBBIMICHUIO ~ HAAEKHOCTH, dAPGPEKTHBHOCTH ©  0O€30MacCHOCTH  PabOThHI
o0opynoBaHusi 1 OOBEKTOB TPAHCIOPTAa W XpaHEHUs HEPTH, Taza M MPOTYKTOB
nepepadoTKu



[IK-7 - CnocobGeH BBIMOJIHATH PabOTHI MO COCTaBICHUIO MPOEKTHOM,
CITy’KeOHOI JOKyMeHTanuu B cdepe dKCIUTyaTallii M OOCIIyKHBaHUS OOBEKTOB
TPAHCHOPTA U XpaHEeHUs! HepTH, raza u NPOAYKTOB MepepabOTKU

Komnerenuus

Pe3yabTarhl 00yueHnsl, XapaKkTepu3ylomue
c(hopMHUPOBAHHOCTH KOMIIETEHIIMHU

[TK-1

3HAaTb OCHOBHBIC TCXHOJIOTHUHA HCCI)TeFaBOBOFO
IMIPOU3BOZCTBA, d TAKIKC OCHOBHBLIC
IMPOU3BOACTBCHHBIC IIPOLCCCHI,
MMpCACTABIIAIOMINC CANHYIO LICIIOYKY
He(bTGFaBOBBIX TEXHOJIOTUH

yMETbh paboTaTh B KOJIJIEKTUBE, BhIpA0aTHIBATh
COBMECTHBIE PEIIICHUsI, OPTraHU30BBIBATh PaOOTy
UCTIOJTHUTEJIEN

BJIAJ€Th METOJIAMHU MTPOBEACHUS (PU3UUECKUX
U3MEPEHNN U KOPPEKTHOMN OLICHKH
MOTPEUIHOCTEN MPHU NPOBEJICHUN (PU3UUECKOTO
DKCIIEPUMEHTA

[1K-2

3HaTh CTAHJIAPThl U TEXHUYECKUE YCIOBUS 110
HAaCOCHOMY 000OPY/JIOBaHUIO HACOCHBIX U
KOMIIPECCOPHBIX CTAaHIIUN

YMETh OTIPEIEIATH OCHOBHBIE
IKCIUTyaTaIl[MOHHBIE TTapaMeTPhl HACOCHOTO
000pyIOBaHUS;

BJIAJIETh METOJaMH IIOMCKAa U OOMEHa
uH(popMaIuei B TI00aTbHBIX U JTIOKAJTbHBIX
KOMITBIOTEPHBIX CETSIX

[1K-3

3HATh TEXHUYECKUE XapaKTEPUCTUKH U
HKOHOMUYECKHUE TIOKa3aTeNId OTE€YECTBEHHOTO U
3apy0eKHOr0 HACOCHOTO 000PYAOBaHUS,
IPUMEHSIEMOTO B HE(TEra30BOM OTpaciu

YMETh IUIAHUPOBATH MTPOBEACHHUE PA0OT IO
TEXHUYECKOMY 00CITY>KMBAaHUIO U PEMOHTY Ha
OCHOBE OLIEHKH TEKYILIET0 TEXHUYECKOTO
COCTOSIHUSI HACOCHOTO 000PYAOBAaHHUS

BJIAZICTh HABBIKAMU MOHTAXa U DKCIJIyaTaluu
OCHOBHOT'O T€XHOJOTHYECKOTI'0 HACOCHOTO
000pyI0BaHUSI HACOCHBIX U KOMITPECCOPHBIX
CTaHIIMU

[1K-6

3HATh BUJIBI U KOHCTPYKIIUU OCHOBHOTO U
BCIIOMOTaTeJIbHOTO HACOCHOT'O 00OPY0BAHUS
HACOCHBIX M KOMITIPECCOPHBIX CTAHIIUN

YMETbh CaMOCTOSTENBHO AHAIIU3UPOBATH
HAY4YHYIO U yOJIUIIMCTUYECKYIO JIUTEPATypy MO
1po(heCCHOHATLHOM eI TEIbHOCTH, N3BJIEKATD,




AHAJIM3UPOBATb U OLICHUBATHL TCXHUYCCKYIO
I/IH(i)OpMaIlI/II-O, d TaKXKC INIAaHUPOBATH U
OCYHMCCTBIIATH ACATCIIBHOCTD C YUCTOM
PE3YJILTATOB 3TOT'O aHAJIN3ad

BIaACTh MECTOAaMH aHaJIu3a COI[ep)KaTCHBHOfI
HHTCPIIPCTAINU ITOJTYYCHHBIX PC3YJIbTATOB

[TK-7 3HaTh OCHOBBI IIPOCKTUPOBAHUA HACOCHOTO
000py10BaHUSI U OCHOBHBIE AITOPUTMBI
TUITOBBIX YUCIICHHBIX METOJIOB PELICHHUS
MHXEHEPHBIX 3a7a4, BOSHUKAIOIIUX [IpU
IIPOEKTUPOBAHNUHU U IKCILTyaTal[id HACOCHOIO
000py1oBaHUs

yMETh 0OOCHOBAHO MPUHUMATD TPOECKTHBIE
pPEILIEHHUs IO COCTaBy TEXHOJIOTHYECKOTO
KOMITPECCOPHOI'0 000PY/TI0BaHNS HACOCHBIX U
KOMIIPECCOPHBIX CTAaHIHUN KaK 3JIEMEHTOB
CUCTEMBI, JIJIs1 KOTOPO 3a7jaHbl TPEOOBAHMS 11O
HAaJIE)KHOCTU U YCIOBUSM MOJAYU U PEKUMAM
JKCILTyaTaluu

BJIaJIETh HOPMaTUBAMH MTPOSKTHOU
JESITEILHOCTU U HABBIKAMM COCTABJICHUSA
pabounx MPOEKTOB, 0030POB, OTUYECTOB

4. OFBEM JUCHUIIJIMHBI
Ob6mas TpynoeMkocTh auciuiuinebl «HacocHoe o0opyaoBaHue HePTIHOM
OTpacIn» COCTABIISIET O 3.€.
Pacnipenenenne Tpy10€MKOCTH JUCUUIUIMHBI 10 BUJAM 3aHITHI
o4yHasi popma o0yueHust

Cemec
Bunbl yue6HOM paboThI Beero bl M

4acoB 3
AyIUTOpHBbIE 3aHATHSA (BCEro) 72 72
B Tom uucie:
Jlexn 24 24
[TpakTuueckue 3ausatus (113) 24 24
JlaGopatopusie pabotsl (JIP) 24 24
CamocTosiTeibHasi padoTa 63 63
KypcoBoii npoekrt + +
Yacel Ha KOHTPOJIb 45 45
Bupl 1poMeXyTOYHOM aTTECTAllUM - DK3aMEH + +
OO01mast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 180 180
3a4.e]. S) S

04HO-3204Hasi Gopma o0yueHus




Buasr yueOHOM paboThI

Bcero
JacoB

Cemectp
bl

AyAUTOpPHBIE 3aHATHS (BCEro)

42

42

B TtoMm uucie:

Jlexun

14

14

[Tpaktuueckue 3anstus (I13)

14

14

JlabopaTtopusie pabotsl (JIP)

14

14

CamocrosiTesibHasi padoTa

102

102

KypcoBoii npoekt + +
Yackl HA KOHTPOJIb 36 36
Bubl npoMeKyTOYHOM aTTeCTAlNM - YK3aMEH + +

3a4.CJ.

OO6m1ast TpPy10€MKOCTb:
aKaJIEMUYECKHUE YaChI

180

180

5.1

Conep:xanue

pa3zesioB

TPYA0EMKOCTH 10 BUIAM 3aHATHIA
ouHasi popma o0yueHust

Hu

5. COAEPKAHME JJUCLHUILTAHBI (MOYJIST)
AUCHUIIJINHBI

pacmnpenesieHne

Ne /it

HaumeHnoBanue
TEMBI

Conepxanue pasnena

JIekn

J1ab.
3aH.

IIpax
3aH.

CPC

Bcero,
qac

1

XapakTepucTika
HeQTIHOH OTpaciu

3HaueHne HEPTAHON OTPACIH B
HapOJHOM XO35HCTBE.
CocTaB oTpaciu.
TeXHUKO-9KOHOMHYECKHUE
MOKa3aTeNI Pa3BUTHS OTPACTH.
DakTOphI pa3MeIIeHNsI.
I'eorpadus otpacnm.
OCo0EHHOCTH COBPEMEHHOTO
Pa3BHUTHS OTPACIH U TIEPCIIEKTHBBI
pa3BHUTHS

10

22

OO0111e CBEEHHS O
HIIC, ocHoBHOE
JHEPTEeTHYECKOE

obopynoBanue

OOue cBefeHus 0 Hacocax.
Hasnauenue u knaccupurarus
HacocoB. [IpuHuumn aercTBus
00BEMHBIX M IMHAMIYECKIX
HacocoB. OCHOBHBIE
SHEPreTHYECKHE IapaMeTphl
HACOCHOTO 000PYHOBaHUSI.

10

22

HO
JUHAMHYECKOTO
THIIA

Kitaccuduxarms TMHaAMHYECKHX
HacoCOB.

[TpuHLMD neiicTBuA U cxema
CTPOCHUS IEHTPOOEKHOTO HAacoca.
XapaKkTepUCTHKN IEHTPOOESKHBIX

HacocoB. OCHOBHBIE y3IIBI
LEHTPOOEKHBIX HacOCOB. Pabourne
KoJieca 1 BaJibl. Y TIJIOTHEHHUS,
kopmyc. [Togmmnauky, MyQTsl,
(byHIaMeHTaIbHbIE PaMBlL.
CmMa3bIBaHHe U perynpoBaHue
paboTHI IEHTPOOEKHBIX HACOCOB.
[TonsiTue o nHanope, nonaue, KIT/{
Hacoca, MOIITHOCTH, BBICOTE
BCACBHIBaHNUS, KaBUTALIOHHOM
3amace.
OceBble HaCOCHL. XapaKTepHCTHKA,

0071aCTh MPUMEHEHHSI, CXEMa

10

22




HO o6bemuOr0

HaCOCHOM yCTaHOBKE,
NpUHIUITHATEHAS
TEXHOJIOTM4ecKas cxeMa.

JICHCTBYSI, KiTacCH(DUKAIHISL.

oceBoro Hacoca. Knaccudukanus
oceBbIX HacocoB. [lonstue o

POTOpHLIe HaCOChI, MPUHITAIL

THUIIA

CtpyiiHbIe HACOCHI

OOBEMHBIE HACOCHL.
Knaccuduxanus o6peMHBIX
HAaCcOCOB.
[NopuraeBsle U ITYH)KepHBIE
HaCOCHI, IPUHII IeHCTBUS H
kiaccugukarysi. OCHOBHBIE
XapaKTePUCTHKU ITOPITHEBOTO
Hacoca. [lonsTie o Hamope,

noxave, KI1/] nHacoca, MouiHocTH.

Texuuueckas

JICHCTBHS U KJIaCCU(DUKAIIHS,
OCHOBHBIE XapaKTEPUCTUKU U
KOHCTPYKTHBHOE HCIIOJIHEHUE

Ob6nacTh MpUMEHEHUs], IPUHIUI

HIIC

skcruryatanus HO,

OCHOBHBIE MOJIOKEHUS PABUIT
TEXHUYECKOH AKCILTyaTaIun
HacocHBIX ctaniuil. [TapameTpsl
HaJIEKHOCTH SKCILTyaTalluy 1

MEPONPUATHSA 1O UX IMOBLIIICHUIO.

DKCIUTyaTallMOHHBIH TePCOHAI.
H3HOC 000pyn0OBaHMs HACOCHBIX
cranuui. Opranuzanus
MPOPMIAKTHIECKOTO U
KaIMTaJbHOTO PEMOHTA
obopynoBanus. Hatypasie
ucneiranust HO. Oxpana tpyzaa u
MEPOIPHATHS T10 TEXHUKE
6€30I11aCHOCTH.

Hroro

24

24

24 63 135

Ne /it

HaunmenoBanune

04HO-3204HAasi Gopma o0yueHH

b |

TEMBI
XapakTepucTuKa

ConepxaHue paznena

Jlekn

IIpax
3aH.

JIab. CPC Bcero,
3aH. qac

HePTSIHOH OTpaciu

OO011Ue CBEACHHS O

3HaueHne HeTSHOW OTpaciy B
HapOIHOM XO35HCTBeE.
CocraB oTpaciy.
TeXHUKO-9)KOHOMUYECKUE
TIOKA3aTeNIN PA3BUTHS OTPACTH.
®DaxTopsl pa3MeIeHHs.
I'eorpadwust otpaciu.
OCoOEHHOCTH COBPEMEHHOTO
Pa3BUTHUS OTPACIHU U IEPCIIEKTUBbI
pa3BUTHS

HIIC, ocuoBHOE
JHEPreTHYECKOE
o0opynoBaHue

HO

OO01e CBeIEHMs O Hacocax.
Hasznauenue n xnaccuukanms
HacocoB. [IpuHuumn aercTBus
00BEMHBIX U JMHAMHYECKHX
HacocoB. OCHOBHBIC
JHEPTETHYCCKUE MapaMeTPhl

HACOCHOTO 000PYHOBaHUSI.

2 16 22

JHHaMHYCCKOI'o
THIIA

Kiraccnduxarms THHaAMHIECKIX
HAaCOCOB.
[TpuHLMD neiicTBuA U cxema

CTPOEHUsI LIEHTPOOEKHOTo Hacoca.
XapaKkTepUCTHKH IIEHTPOOSIKHBIX
HacocoB. OCHOBHBIE Y3JIbI
LEHTPOOEKHBIX HacOCOB. Pabourne
KOJIeca U BaJibl. Y INIOTHEHHSI,
kopmyc. [ToAmumHUKH, MyDTHI,
(byHIaMeHTaJIbHBIC paMBbl.
CMma3bIBaHNE U peryIupOBaHHe
paboThI IEHTPOOEIKHBIX HACOCOB.
[Tonsarue o Hanope, nogaue, KI1J]

Hacoca, MOIIMHOCTH, BBICOTC

16 22




BCAChIBaHUS, KABUTALMOHHOM
3arace.

OceBble HaCOCHI. XapaKTePUCTHKA,
o0acTh MpUMEHEHHs, CXeMa
oceBoro Hacoca. Kiaccudukanus
0ceBBIX HacocoB. [TonsTHe O
HAaCOCHOH yCTaHOBKE,
NPHHIUIHATBHASL
TEXHOJIOTHYECKas CXeMa.
PoTopHbIe HACOCHI, TPUHIIUIT
JICHCTBHSL, KIacCHU()UKAITHL.

4 HO o6wvemHOr0 OOBEMHEIE HACOCKL.
TUIA Knaccnduxarms o6beMHBIX
HacOCOB.
ITopiHeBbIe U MTyH)KEPHBIE
HACOCHI, IPUHIIUIT ISHCTBUS U 2 2 2 18 24
kinaccuduxanusi. OCHOBHbIE
XapaKTePUCTHKHU MOPIIHEBOTO
Hacoca. [TonsTHE 0 Hamope,
nonaue, KI1J] Hacoca, MOIITHOCTH.

5 Crpyitabie Hacockl | O0nacTh MpUMEHEHMs, IPUHIAIT
JefcTBUs U KacCH(UKAL,
OCHOBHBIC XapaKTEPUCTHKH U
KOHCTPYKTHBHOE HCIIOIHEHHE

6 TexHuueckas OCHOBHEIE TTOJIOXKEHHST TIPABUIT
skcrutyarauus HO, TEXHUUYECKOH KCIUTyaTalluu
HIIC HacocHbIX craHuuil. [Tapamerpsl
HaJI&KHOCTH dKCILTyaTallly 1
MEPONPHUSITHUS IO UX MOBBIIIECHHUIO.
OKCITyaTalMOHHBIN TEPCOHA.
W3HoC 000pyI0BaHMS HACOCHBIX
cranuid. Opranusanus
PO UITaKTHIECKOTo U
KaIMTaJbHOTO PEMOHTA
obopynoBanus. HatypHsle
ucneitanust HO. Oxpana Tpyna u
MEPOIPHATHS 110 TEXHUKE
0E30MacCHOCTH.

Hroro| 14 14 14 | 102 | 144

5.2 IlepeueHb 1a060paTOPHBIX padoT

[TapameTpuueckue UCIBITAHUS LIGHTPOOEKHOTO Hacoca

KaBuTanmoHHble UCHIBITAaHUS LIEHTPOOESKHOIO Hacoca

HcnbiTanust HeperyimpyemMoro o0bEMHOT0O Hacoca

Omnpenenenre XapakTepUCTUK THIPOIPUBOJIA C 00 BEMHBIM PETYIUPOBAHUEM

[InanrpoBaHye MpoBeneHus paboT MO TEXHUYECKOMY OOCITY>KUBAHUIO U PEMOHTY
Ha OCHOBE OLICHKH TEKYILIETO TEXHUYECKOT'0 COCTOSIHUSL HACOCHOTO 000pPY/I0BaHUs]

6. MIPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢ y4eOHBIM IJJAHOM  OCBOEHHE  JUCIMILIAHBI
IpeIyCMaTPUBAET BBHITIOJHEHHE KypCOBOTO MpOoeKTa B 8 cemecTpe Ui OYHOU
dbopmbl 00ydeHus, B 9 ceMecTpe JjIsi OUHO-3a04HOM (POPMBI 00yUEeHUS.

[Ipumepnass  Tematuka  KypcoBoro  mpoekrta:  «lIpoektupoBanme
AIIEKTPOHACOCHOTO arperara

3amaumn, pemaeMble MPH BBHITTOJIHEHUN KypCOBOTO MPOEKTA:

1. BBINONHUTE THIPAaBIMYECKUN PACUET U ONPEICIIUTD:

. OCHOBHBIE T€OMETPUUYECKUE Pa3MEPHI MPOTOYHOMN YaCTH;

. panuagbHbIe U OCEBbIE CUJIBI, AEHCTBYIOLINE HA POTOP.




2.  BBINOAHUTH MPOYHOCTHOM pacueT W OMNPEACIUTh T€OMETPUUYECKHUE

pa3Mephl:

. HITIOHOK;

. JMaMeTpa U JIJIMHBI Baja;

. OO0JTOBOTO COEUHEHUSI KOPITYCHBIX JIeTajeH;

. MOJIIUITHUKOB OMOPHOM CTOWKHM NMpU 00ECTEeUEeHUH IOJTOBEUHOCTHU
10000 yacoB HEMPEPHIBHOM PaOOTHI;

. ONIOPHOU CTOMKH;

. paMel.

3.  BriOpats no karajgoram u CripaBOYHOM WH(OPMALIUN:

. VIUIOTHEHUSI KOPHYCHBIX JETajel, MNPOTOYHOM 4YacCTH, OMNOPHOU
CTOMKU,;

. My(pTy, HEpelallyl0 KPYTAIIUA MOMEHT OT 3JIEKTPOABHUIATENS K
Hacocy;

. ANEKTPOABUTATE.

4.  BBINOJHUTH ICKU3HBINA YEPTEK OOIIETO BHIa TPOTOYHON YaCTH HAcoca

10 TIOJIYYEHHBIM PACUETHBIM F€OMETPUUYECKUM Pa3MEpPaM.
KypcoBoit mpoekr BkiaoyaT B ce0s  rpapuUecKyro
PaCYETHO-TIOSICHUTEIIbHYIO 3aIHCKY.

qaCTb u

7. OHEHOYHBIE MATEPUAJIbI IJIS ITPOBEJIEHUSA
MPOMEXYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCS IO
JUCHUIIJINHE

7.1. Onucanue moka3zarejieii U KPpUTEPUEB OLEHNBAHUS KOMIIETEHIUI
HA Pa3JIMYHBIX 3TaNax uX GopMUPOBAHUSA, ONTUCAHUE KA OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pesynbrarel TEKyIIEro KOHTPOJA 3HAHWUM U MEKCECCUOHHOW aTTECTAIMU

OLICHUBAIOTCA I10 cneny}omeﬁ CHCTCMC:

«aTTCCTOBAH»,
«HEC aTTCCTOBaH).

Kommne-
TEeHI U

PesyabTaThl
00yueHusl,
XapaKTepH3yomue
¢(hOpMHPOBAHHOCTH
KOMIIeTeHIHH

Kpurtepun
OlLleHUBAHUSA

ATTecTOBaH

He arTecroBan

IK-1

3HaTh
(mepenocurcs u3

AxTuBHas paboTa Ha
MPaKTUICCKUX 3aHATUAX,

BrimosiHeHue
paboT B CPOK,

HeBbinmonnenue
paboT B CpoK,

pasnena 3 OTBEUaeT Ha MIPEIYCMOTPEHH | IPeyCMOTPEHH
paboueit TEOpPETUIECKHE BOIIPOCHI | BIif B pabounx | bIif B paboumnx
IIPOrPaMMBbI) IIPU 3aIIUTE KypCOBOTO IporpaMmax IporpamMmax
MIPOEKTA
yMEThb Pemenune crannapTHbIX Bemonuenne | HeBbimonnenue
(TIlepeHOCHTCS N3 |MpaKTHYECKHX 3aj1ad, pabort B cpok, | padoT B CpoOK,
pasgena 3 HaMKCaHUE KypCOBOIO | MPeAyCMOTPEHH | IPEAYCMOTPEHH
paboueit IIPOEKTA, BBITOJIHEHNUE Bl B pabounx | bIif B pabounx
IIPOTrPaMMBbl) J1a00paTOPHBIX paboT IporpaMMax IIporpamMmax
BIIAJIETH Pemenune npuxiagHeix Bemonuenne | HeBbimonnenue
(mepeHocHTCS U3 (33124 B KOHKPETHON pabort B cpok, | paboT B CpoK,
pasgena 3 MIpeAAMETHON 00NacTH, | MpeaycMOTPEHH | IPeyCMOTPEHH
paboueit BBIIIOJIHEHUE IIJIaHA b B pabouynx | BIif B paboumnx
MIPOTPaMMBI) pabot 1o pa3paboTie IIporpaMmax IIporpaMmmax

KyPCOBOT'O IIPOCKTA,




BBINIOJTHEHHE
71a00paTOPHBIX paboT

[1K-2 3HATh AxTHBHas paboTa Ha Brmonuenne | HeBbimonHeHue
(mepeHoCHTCS U3 |MPaKTUYECKHX 3aHATHAXK,| padoT B cpok, | paboT B CPOK,
pasnena 3 OTBEYAeT Ha MIPEAYCMOTPEHH | IPEyCMOTPEHH
paboueit TEOPETHUYECKIE BOIIPOCH | bIif B pabounx | bIif B pabodux
IIPOTPaMMBbI) TIPY 3aIIUTE KypCOBOTO porpamMmmax MporpaMmmax

IIPOEKTa
YMETh Pewenne crangapTHBIX Beinonnenue | HeBrimonnenue
(mepeHoCHTCS M3 |IPAKTHYECKUX 33124, pabot B cpok, | paboT B cpok,
pasnena 3 HalMCaHUE KypCOBOTO | MPEAYCMOTPEHH | MPELyCMOTPEHH
paboueit MIPOEKTA, BHIITOTHECHHE BIif B pa0o9Ynx | BIif B pabo9mx
IIPOrpaMMBbl) 71a00paTOPHBIX paboT nporpammax nporpamMmmax
BIIAJIETH Penienne npukiagHeIx Bemonnenne | HeBbimonHeHne
(mepenocurcs U3 [3a1a4 B KOHKPETHOM pabort B cpok, | padoT B CPOK,
pasznena 3 MIPEeAMETHOW 00NacTH, | NPeAyCMOTPEHH | IPeyCMOTPEHH
paboueit BBINOJIHEHHE TUIaHa BIii B pabounx | bIif B paboumnx
IIPOrpaMMBl) paboT 1o pa3paboTke IporpamMmax IporpamMmax

KYpCOBOT'O IIPOEKTA,

BBITIOJIHEHHE

71a00paTOPHBIX paboOT

IK-3 3HATh AxTuBHas paboTa Ha Breinonnenue | HeBrimonnenue
(IlepeHOCHTCS U3 |MPaKTUYECKHX 3aHATHAXK,| paboT B cpok, | paboT B CPOK,
pasnena 3 OTBEYAeT Ha MIPEAYCMOTPEHH | IPEyCMOTPEHH
paboueit TEOPETHUYECKUE BOTIPOCHI | BIif B pabounx | Bl B pabodInx
TIPOTPaMMBbI) TIPY 3aIIUTEe KypCOBOTO porpammax Iporpammax

IIPOEKTa
YMETb Pemenne crangapTHBIX Bemonuaenne | HeBsimonnenne
(IepeHOCHTCS U3 |MPaKTUYECKHX 3a/ad, paboT B CpoK, | paboT B CPOK,
paszena 3 HaI#caHue KypcoBOIO | MpeaycMOTPEHH | IpeAyCMOTPEHH
paboueit MIPOEKTa, BBIOJIHEHNE BIi B pabounx | bIii B pabounx
IIPOrpaMMBbl) 71a00paTOPHBIX paboT IIporpamMmax IporpamMMax
BIIAZIETh Pewenune npuknaaHeix Beinonnenue | HeBeinonneHnue
(mepenocutcs U3 |3a1a4 B KOHKPETHOM paboT B CPOK, paboT B CpoK,
pasnena 3 HpeaMeTHOH 06acTH, HPEAYCMOTPEHH | IPEeyCMOTPEHH
paboueit BBITIOJIHEHUE IIIaHA BI/ B pabo4ux | Bl B pabodmx
HPOTPAMMBI) paboT 1o pa3paboTke IIporpamMmax porpaMMax

KypPCOBOT'O IIPOEKTa,

BBINIOJTHEHHE

11a00paTOPHBIX padoOT

IIK-6 3HATh AxTuBHas paboTa Ha Breinonnenue | HeBrimonnenue
(mlepeHOCHTCS N3 [IPaKTUYECKHX 3aHATHAXK,| padoT B cpok, | paboT B CPOK,
pasnena 3 OTBEYaeT Ha MIPEAYCMOTPEHH | IPElyCMOTPEHH
paboueit TEOPETHYECKNE BOTIPOCHI | BIif B pabouux | Bl B pabodunx
HPOTPAMMBI) U 3aIIUTE KYPCOBOTO IIporpamMmax porpaMMax

IPOEKTa
YMETh Pewenune crangapTHbIX Beinonnenue | HeBrinonneHnue
(mepeHocHTCs U3 |IPaKTUYECKUX 3a]1a4, paboT B CPOK, paboT B CpoK,
pasnena 3 HaIHCaHUe KypCOBOTO | MPEIyCMOTPEHH | IPEAyCMOTPEHH
paboueit MIPOEKTA, BBINIOJIHEHHUE bIif B pabouynx | BIif B paboumx
IIPOTPaMMBbI) 71a00paTOPHBIX paboT IIporpaMMax IIporpaMMax
BJIAZIETD Pewenne npukiaaHbeix Beinonnenue | HeBrinonnenue
(mepeHocutcs U3 |3a1a4 B KOHKPETHOM paboT B CpPOK, paboT B CpoOK,
pasnena 3 TIPeIMETHOM 00JIacTH, MPEAYCMOTPEHH | MPETyCMOTPEHH
paboueit BBINOJIHEHHE TIaHa Bl B pabounx | bIif B paboumnx
IIPOrPaMMBbI) pabor 1o pa3paboTke nporpammax Iporpammax

KypCOBOT'O IIPOEKTA,

BBINIOJTHEHHE

J1a00paTOPHBIX padoT

[K-7 3HATh AxTHBHas pabora Ha Bemonuenne | HeBbimonnenue
(IlepeHOCHTCS N3 [IPaKTUYECKHX 3aHATHAXK,| padoT B cpok, | paboT B CpoOK,
paszena 3 OTBEYAeT Ha MIPEAYCMOTPEHH | IPElyCMOTPEHH




paboueii TEOPETHYECKUE BOIIPOCH! | BIif B pabounx | bIid B pabodunx
IIPOrpaMMBbl) TIPY 3alIUTe KYpPCOBOTO nporpammax porpammax

MIPOEKTa
YMETh Pemienne crangapTHBIX Brmmonnenne | HeBwimonuenue
(mepeHoCHTCS U3 |IPAKTHYECKUX 3a/1a4, paboT B cpok, | paboT B cpok,
pasnena 3 HalMCaHUE KypCOBOTO | MPEAYCMOTPEHH | MPELyCMOTPEHH
paboueit MIPOEKTA, BHITOTHECHHE BIif B pa0o9Ynx | BIif B pabo9mx
IIPOTPaMMEI) 71a00paTOPHBIX paboT poTrpaMMax IporpamMmMax
BJIAJETH Pewenne npuknaaHeix Brmmonnenune | HeBblmonHeHue
(mepenocurcs U3 [3a1a4 B KOHKPETHOM pabot B cpok, | paboT B cpok,
pazzena 3 MIPEeIMETHOH 00IacTH, NPEAYCMOTPEHH | IPEAYCMOTPEHH
paboueit BEITIOJTHEHHE TUTaHA BIif B pa0o9Ynx | BIif B pabo9mx
IIPOrpaMMBbI) pabor 1o pa3paboTke nporpammax nporpammax

KypCOBOT'O IIPOEKTa,

BBINIOJTHEHHE

71a00paTOPHBIX paboT

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI
Pe3ynbTaThl MpOMeXXyTOUHOTO KOHTPOJIS 3HAHUHM OIEHUBAIOTCS B 8 ceMecTpe
JUTst ouHOM (opMbl 00yUeHus1, 9 cemecTpe sl OYHO-3a09HOM POPMBI OOYUECHHS TIO

YEeThIPEXOATIILHOM CHCTEME:

«OTIUYHOY,;
«XOPOIIIOY;

«YJOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIHHOY.

PesyabTaThl
o0yueHus,
Komme- xapaxtepusyrom | KpuTepun
ne oneHuBanu | Otanyno | Xopomuro Yaosa. Heynog.
TEeHI U copmMupoBanHo s
CTh
KOMIIETCHIIUH
IK-1 3HATh Tect Brinonnen | Beinmonnenu | Beinonnenue| B tecte
(mepenocurcs ue TecTa Ha| e TecTa Ha |Tecrta Ha 70- | MeHee
u3 pasena 3 90- 100% | 80-90% 80% 70%
paboueit MPaBUIbH
HPOTPAMMBI) BIX
OTBETOB
yMETh Pemenue 3amaun | I[Ipoaemonc | IIpogemoncT | 3amaun He
(mepeHocHUTCS |CTaHIAPTHBI | PEIIEHHI B | Tp UPOBaH | p MPOBaH pEILIEHEI
u3 pazzgena 3 |x IIOJIHOM | BEPHBII XOJ1 | BEPHBIN X014
paboueit MpaKkTHIecK | oObeMe U | pemeHus | pemieHus B
MporpaMMbl) |UX 3amad MONYYCHHI | BCeX, HO He | OONBIINHCTB
BEpHEIC MOJTy9YCH e 3a1a4
OTBETHI BEPHBIH
OTBET BO
BCEX
3a1agax
BIIAJICTD Pemenne 3amaun |IIpomemonc |IIpogemonct | 3agauu He
(mepeHOCHTCS |NPUKIATHBI | PEIICHH B | Tp UPOBaH | p MPOBaH peLIEeHBI
3 pa3zmena 3 |x 3amad B TIOJIHOM | BEPHBIN X0 | BEpHBIN X0O[
paboueit KOHKpETHOH | oObeMe U | pemieHns | pemieHus B
MPOTPaMMBbl)  [MpeaMETHOH | TOYYeHBI | BceX, HO HE | OONBIITMHCTB
obmacTu BEpHBIC MOJTy9YeH e 3a1a4
OTBETHI BEPHBI
OTBET BO
BCEX
3a/1ayax
IK-2 3HaTh Tect Brinonnen | Beimonnenu | Beinonnenue| B tecte
(mepenocurcs We TecTa Ha| e TecTa Ha |Tecra Ha 70- [ MeHee
13 pasjena 3 90- 100% | 80-90% 80% 70%




paboueii MIPaBUIIBH
IIPOrpaMMBl) BIX
OTBETOB
yMeThb Pemenune 3amaun |[IIpomemonc |IIponemonct | 3agauu He
(mepeHOCHTCS |CTAaHOAPTHBI | PEIICHBI B | Tp MPOBaH | P UPOBaH | pemIeHBI
u3 pazgena 3 [x TIOJIHOM | BEpHBIN X0 | BEpHBINA X0O[
paboueit MpaKTHYecK | oObeMe U | pemeHnss | pemieHus B
MporpamMMbl)  |UX 3amad MOJTy4YCHBI | BCeX, HO HE | GONBIIMHCTB
BEPHBIC MOTy4YeH e 3a/1a4
OTBETHI BEPHBIH
OTBET BO
BCEX
3ajJadax
BIIQJICTh Pemenune 3amaun |[IIpomemonc |IIponemonct | 3agauu He
(mepeHocUTCS |NPUKIAJHBI | pPEIIEHBI B | Tp UPOBaH | P MPOBaH | PEILICHBI
u3 pa3zmena 3 |x 3a1ad B MIOJTHOM | BEPHBIH XOJ | BEpHBIN X01
paboueit KOHKPETHOH | 00beMe U | pemieHust | perieHus B
MpOrpamMMbl) |[IPEIMETHON | MOTy4YeHbI | BCeX, HO He | OOJBIINHCTB
obnactu BEpHBIC MOJTy4YeH e 3a/1a4
OTBETHI BEPHBIN
OTBET BO
BCEX
3a7a4ax
IK-3 3HATh Tect Brinonuen | Beimonnenu | Beimonnenue| B tecte
(mepeHocurcs ue Tecta Ha| e Tecta Ha | Tecta Ha 70- | MeHee
u3 pazzuena 3 90- 100% | 80-90% 80% 70%
paboueit MPaBUIbH
IIPOrpaMMBl) BIX
OTBETOB
yMETh Pemenue 3amaun | IIpoaemonc |IIpogemonct | 3amaun He
(mepeHoCHUTCS |CTaHAAPTHBI | pPEIIEHB! B | Tp UPOBaH | P MPOBaH | PEILICHBI
u3 pazmena 3 |x IIOJIHOM | BEPHBIHI XOJ | BEPHBIN XOA
paboueit MIpaKTUYecK | oObeMe U | pelleHus | pemieHus B
IporpamMMmbl)  [Ux 3amaq MOJTY4eHBI | BceX, HO HE | OOJIBIIMHCTB
BEpHBIC MOJTy4YeH e 3a/1a4
OTBETHI BEPHBIN
OTBET BO
BCEX
3a7a4ax
BJIAJETH Pemenue 3amaun | I[Ipoanemonc |IIpogemoncT | 3anaun He
(mepeHOCHTCS |IPUKIIAIHBI | PEIICHBI B | Tp MPOBaH | p MPOBaH | pemeHsl
u3 pazzgena 3 |X 3ajgad B IIOJIHOM | BEPHBII XOJ1 | BEPHBIN XON
paboueit KOHKpETHOI | 00beMe M | peIIeHUs | perieHus B
HOpOTPaMMBbI) |IpeAMETHOH | MOJy4YeHHI | BCeX, HO HE | OONMBIINHCTB
obmnacTu BEpHBIC MOJy4YeH e 3a1a4
OTBETHI BEPHbIN
OTBET BO
BCEX
3aja4ax
IK-6 3HaTh Tect Brimonnen | Bemmonnenu | Bemmonnenne| B Tecte
(mepeHocurcs ue TecTa Ha| e TecTa Ha |Tecrta Ha 70- | MeHee
U3 pazaena 3 90- 100% | 80- 90% 80% 70%
paboueit MIPaBUIIBH
IIPOrPaMMBbI) BIX
OTBETOB
YMETb Pemenne 3amaun |IIpomemonc |IIponemonct | 3agauu He
(mepeHOCHTCS |CTaHAAPTHEI | PEIICHBI B | Tp UPOBaH | P MPOBaH | PEMICHBI
3 pazmena 3 |x TIOJIHOM | BEPHBIN X0 | BEpHBIN X0O[
paboueit MpaKTHYecK | oObeMe U | pemeHus | pemieHus B
MporpamMMbl) |UX 3a7a4y MOJIy9IEHBI | BCeX, HO HE | OONBIINHCTB
BEpHBIC MOJTy4YeH e 3a1a4
OTBETHI BEPHBIH




OTBET BO
BCEX
3ajadax
BIIQJICTh Pemenune 3amaun |[IIpomemonc |IIponemonct | 3agauu He
(mepeHOCHTCS |IPUKIAIHBI | PEIICHBI B | Tp MPOBAaH | P UPOBaH | pemIeHBI
u3 pazfgena 3 X 3amad B TIOJIHOM | BEpHBIN X0 | BEpHBINA X0O[
paboueit KOHKpETHOH | oObeMe U | pemeHnss | pemieHus B
MIPOrpaMMBbl)  (mpeaMeTHOH | momydeHs! | Bcex, HO He | OOIBIIMHCTB
obnactu BEPHBIC MOTy4YeH e 3a/1a4
OTBETHI BEPHBIH
OTBET BO
BCEX
3ajJadax
[K-7 3HaTh Tect Brinonuen | Beimmonuenu | Beinonnenue| B tecte
(mepenocurcs ue TecTa Ha| e TecTa Ha |Tecrta Ha 70- [ MeHee
u3 pazziena 3 90- 100% | 80-90% 80% 70%
paboueit MPaBUJIbH
IIPOrpaMMBl) BIX
OTBETOB
yMETh Pemenue 3amaun | I[Ipoaemonc |IIpogemonct | 3amaun He
(mepeHOCHTCS |CTAaHOAPTHBI | PEIICHBI B | Tp MPOBaH | p MPOBaH | pemIeHsI
u3 pazgena 3 [x TIOJIHOM | BEpPHBIN X0 | BEpHBINA X0
paboueit MIPaKTHYECK | 00beMe M | pemeHus | perieHus B
IporpamMMbl)  (ux 3amadq MIOJTY4CHBI | BceX, HO HE | OOJIBIIMHCTB
BEpHBIC MOJTy4YeH e 3a/1a4
OTBETHI BEPHbII
OTBCT BO
BCEX
3aja4ax
BJIAJCTh Pemenne 3amaun |[IIpomemonc |IIponemonct | 3agauu He
(mepeHocuTCs |NpUKIATHBI | pelIeHBI B | Tp UPOBaH p BpoBaH pEILIECHEI
u3 pa3zmena 3  |x 3amad B IIOJIHOM | BEPHBIHI XOJ | BEPHBIN XOA
paboueit KOHKpETHOH | o6beMe u | pelleHus | pemieHus B
MIpOrpamMMBbl)  [mpeaMeTHO# | momydeHs! | Bcex, HO He | GOIBIINHCTB
obsactu BEpHBIC MOJTy4YeH e 3a/1a4
OTBETHI BEPHBIN
OTBET BO
BCEX
3a7a4ax
IlpuMepHbIii  mepeYyeHb  OLEHOYHBIX  CPeACTB  (THIOBBIE

KOHTPOJIbHbIE 32J]aHUSl WM HWHbIE MATEePUAJIbl, HEOOXOAUMBbIE ISl OLEHKH
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEIbHOCTH)

7.2.1 TlpumepHbIii NepevyeHb 3aJaHMi 1JI51 NOATOTOBKH K TECTHPOBAHUIO

1. YTO OTHOCUTCS K OCHOBHBIM MapaMeTpaM, XapaKTepU3yIoIIHM padoTy Hacoca,
MIPUBOJ] KOTOPOTO OCYIIECTBIISIETCSI OT UCTOYHMKA MEXAHUYECKON SHEPT U
BpaIllaTEeIbHOTO IBUKEHUSA?

1 manop Hacoca;
2 yacToTa BpallleHUs Bala;
3 moTpebIsieMbIi Pacxo.

2. Kak Ha3bIBaeTCs HACOC, B KOTOPOM KHJIKask Cpe/ia MepeMeniaeTcs 3a CUET CHII

BSI3KOT'O TPEHUA?
1 Hacoc TpeHus;
2 TUHAMHWYECKUH HACOC;
3 neHTpOoOESKHBIN HACOC.

3. Kakue HacoChl OTHOCATCA K JIOIIACTHBIM?



1 meHTpoOEKHBIE HACOCHI,
2 MuaroHabHBIE HACOCHI
3 oceBBIC HACOCHI.
4. Kakue HacOChl OTHOCSITCS K HAcOCaM TPEHUs?
1 BUXpeBBIE HACOCHI,
2 naGupPUHTHBIC HACOCHI,
3 TUCKOBBIC HACOCHI.

5. Kakwue skcruTyatanioHHbIE TOKa3aTen 00bEMHOTO HacOCa OMPEACIITIOT padbodmit
00Bem?
1 moTpebseMyro MOIITHOCT;
2 nonavy KUIKOCTH;
3 MOJIE3HYI0 MOIIHOCTb;
4 Hanop Hacoca.
6. Kakue mapameTpbl OTHOCATCS K OCHOBHBIM CBOMCTBaM, XapaKTEPHBIM IS
00BEMHBIX HACOCOB M OTIMYAIOIINM UX OT TMHAMHYECKUX HaCOCOB?
| HEpaBHOMEPHOCTH NTOAAYH
2 TepMETUYHOCTh
3 HEMOJBUKHOCTH pabouel KaMmepbl
4 caMoBcacbIBaHUE
5 )KECTKOCTh XapaKTEPUCTHUKHU.
7. Kak knaccuuiupyroT BO3BpaTHO-TIOCTYIATEIbHBIE HACOCHI?
1 nopuiHeBbIe
2 1IeCTEPEHHBIE
3 IUTyHXXEPHBIE
4 nuadparMeHHbIE.
8. K uemy npuBonut nossimenue mexanndeckoro KIIJ[ B mopuHeBsix Hacocax?
1 x camkennto oobemuoro KIT/I
2 x yBenuueHuto ruapasindeckoro KII
3 k yBenmdeHuo oobemaoro KI1J]
4 x cHmxenuto rugpasiandeckoro KIT/]
5 noesimenne Mmexanudeckoro KIIJ[ He BiuseT Ha 3HaYeHUE 0OBEMHOTO U
runpasiardeckoro KII/I.
9.Ut0 m03BOISET HATMYKE TIOIBMKHBIX pa00OUNX KaMep y POTOPHBIX HACOCOB?
1 UCKITIOUUTH U3 UX KOHCTPYKIIMU BITYCKHOM M BBIITYCKHOM KJIamaHbI;
2 UCKIIFOUYMUTH U3 UX KOHCTPYKIIUU MOJIOCTh HATHETaHUS
3 3HAYUTEIHLHO YMEHBIIUTD TUPABINYECKUE TTOTEPH.
10. Kakue moka3aresd OTHOCSITCA K CBOMCTBaM POTOPHBIX HACOCOB, OTJIMYHBIX OT
CBOMCTB BO3BPATHO-TIOCTYIATEIbHBIX HACOCOB?
1 OBICTPOXOTHOCTH
2 00paTUMOCTh
3 paBHOMEPHOCTh MOIAYH.
11. Yo sBnseTcs paboueit kamepoit mecTepEHHOTO Hacoca?
1 BnagnHa MEXTy TBYMS 3yObIMH
2 obnacTh 3anernaeHus



3 MOJIOCTh BCAChIBAHUA.
12. Kakue HUKeTepeurCIICHHbIE BIPAYKEHUS BEPHBI?
1 TeopeTnyeckas mojaya MOXKET OBITH ONpeJiesieHa Mpu paboueM o0bEME U
4acTOTE €ro BpalleHUs
2 TeopeTHUYecKas Mojiaya CylecTByeT IPpU HyJIEBOM JaBICHUH HA BBIXOJIE
Hacoca
3 TeopeTHueckas mojilaya He 3aBUCUT OT JIaBJICHUS Hacoca
4 TeopeTnyeckas mojada 0oJbpIIE EUCTBUTEIBHON MTOJAYN HA BEIUUYHHY
O00BEMHBIX MOTEPb.
13.Yto sBisieTcst 3a7a9eil OTBOSIIETO YCTPOMCTBA IIEHTPOOEIKHOTO Hacoca?
1 moaBOJ )KUAKOCTU K pabovyemMy KOJIeCy;
2 cOOp BBIXOSIIEH U3 pabouero Kojaeca KUJKOCTH,
3 mpeobpa3oBaHNe KUHETUYECKOW SHEPTUU B MOTECHIIHAIBHYIO.

14. Yto BXOAUT B HACOCHYIO YCTAaHOBKY?
1 Hacoc;
2 npueMHbIN pe3epByap;
3 BcachIBaroUIMil TpyOONIpPOBO/I;
4 HamopHBIN TPYyOOIIPOBO/I;
S HaIoOpHBIN pe3epByap.
7.2.2 IlpumepHBIii IepeveHb 3aJaHUMH U1 pellleHUsl CTAHIaPTHBIX 32124
1. Kakue HuKenepeyncaeHHbIe BbIPAXKEHHS BEPHBI?
a) TeopeThUecKas 1mojjaya MoOKeT ObITh OlpeieieHa pu paboueM 00bEME U
4acTOTE €r0 BpPaIICHHS
0) TeopeTuyeckas mojiaya CyluleCTBYEeT IPU HYJIEBOM JaBJICHUU Ha BBIXOE
Hacoca
B) TEOpETUYECKas II0Jjaya He 3aBUCUT OT JaBJICHUS HAacoca
') TeopeTuyeckas rnojaaya OoJblle JEHCTBUTEIBHON MOJaYM HA BEIUUYHUHY
O00BEMHBIX MTOTEPb.

2. Kakue sTansl BKIIIOYaeT B ce0sl MPOEKTUPOBAHUE THIPABIMYECKON CUCTEMBbI?
a) pa3paboTKa NPUHLHUITUATBHON CXEMBI,
0) pacueT OCHOBHBIX KOHCTPYKTHBHBIX ITapaMeTPOB U MOAOOP IEMEHTOB;
B) YTOUHEHHBIN pacyeT Ha YCTaHOBUBILEMCS pexXUMe paboThI;
I') KHHEMaTUYECKUN pacyeT Ha HEYyCTAaHOBUBILINXCS pEKUMaxX pabOThI;
1) TMHAMUYECKHUI pacyeT Ha HEYCTaHOBUBILUXCS PEKUMaX paboThI.

3. UTo moHMMaeTCs MoJ| XapaKTePUCTUKON TpyOonpoBoia?
a) 3aBUCUMOCTD IMOTEPh JABJICHUS B HEM OT Pacxojia;
0) 3aBucumocTth KIIJI ot pacxona;
B) 3aBUCHMOCTH Haropa ot Mojaqu.

4. Kakue napaMeTpbl OTHOCSTCSI K OCHOBHBIM CBOMCTBaM, XapaKTEPHbBIM JIJIsI
O00BEMHBIX HarHETATEIeH U OTIMYAOIIUM UX OT TUHAMUYECKUX HarHeTarenen?
a) HEPaBHOMEPHOCTH MOJaun



0) TepMETUYHOCTh
B) HEMOJIBIXKHOCTh paboyeil KaMephl
I') CAMOBCAChIBAHHE
1) )KECTKOCTb XapaKTEPUCTHUKHU.
5. Uemy paren nonnsii KITJ] potropHoro Hacoca?
I =1 No My
2 1=em,
3 ™Mo M
4 n=nen,
6. Kak mpaBuiIbHO COOTHECTH Pa3HOBHIHOCTH POTOPHO-TIOPITHEBBIX HACOCOB C UX
KOHCTPYKTUBHBIMU CXE€MaMu?
1 AKCHaNbHO-TIOPIIHEBON HACOC C HAKJIIOHHBIM OJIOKOM;
2 PapnanpHO-TIOPIIHEBOM HACOC;
3 AKCHAJIBHO-TIOPITHEBOW HACOC C HAKJIOHHBIM JIHCKOM.

B)

p”fg\\\\\\%////lyf Beac
=0

A
AR Y

7 \

L

7. C mOMOIIBIO YETO MOKET OBITh YBEIUYEH padounii 00bEM MJIACTUHYATOTO
Hacoca?
1 ecnm yBeIMUYUTH BEIMUMHY SKCIICHTPUCHUTETA
2 ecnu Baj poTopa OyJeT MOABUKHBIM
3 3a cy€T KPaTHOCTH €ro padoTHI.
8. Kak cooTHoCsTCS TOTpeOHBIN HAamop TpyOOIIpoOBO/Ia M HATIOP HAcoca MpHU
YCTaHOBUBILIEMCS peXUME paboThI?
1 moTpebHbII HaOp TPYOOIPOBOa MEHBIIIE HAaIlOpa Hacoca B 2 pasa;
2 noTpeOHbIN HAnop TpyOompoBoAa OosbIle Haropa Hacoca B 1,5
pasa;
3 noTpeOHbII Haop TpyOONPOBOIA PABEH HANIOPY HAcoca.
9. YTo mpouCXOaUT C TUAMETPOM Hadaa JOMaToOK paboyero Koieca
HEHTPOOEIKHOTO MPH YBEIMUCHNUN IMPUHBI JTOMATKU Ha BXO/E?
1 namameTp Havama JIOMATOK YMEHbBIIAETCS;
2 nuameTp Havasla JIOMaTOK YBEIUYUBACTCS;
3 1umameTp Haydaja JIOMAaTOK HE H3MEHSETCS.
10. CooTHecuTe Ha3BaHUE HACOCA TPEHUS C OMMCAHUEM MPUHIUINA €T0 JEHCTBUSL.
1 AIUCKOBBIM HAcoC;
2 BHUXPEBOM HACOC;
3 4eprakoBbIM HACOC
A. Kunkocts, mocTymnaromas B KOpILyc uepe3 KOJIbLIeBOE BXOTHOE
CeueHue, 3aKpyINBaETCs JIOMAaTKaMU U HaNpaBJysieTcs K ero nepudepun. 3aech
OHa MOMNaIaeT B 3a00pHOE OTBEPCTHE OTBOAHOTO YCTPOHCTBA, BHIMIOJHEHHOTO B
BUJIE UepIiaKa, ¥ o OCEBOM TpyOe HAMpPaBISIETCS] B HAOPHBIN MaTpyOOK.



b. JKunkas cpena mo noaBOAsIIEMY YCTPOMCTBY ITOCTYNAET K
paboyemy KoJiecy, B IPOCTPAHCTBE MEX1Y AUCKaMU Oarosapsi CUjaM TPEHUs
OHA IOJIyYaeT IPUPALICHUE MOMEHTA UMITYJIbCa.
B. Pabounii npornecc 3Toro Hacoca OCHOBaH Ha Iepenaye
HHEPrUM JIONACTSIMHU paboyvero Kojieca MOTOKY XUAKOCTU B KaHAaje B pe3yJsIbTaTe
IEpeHoca UMITYJIbCa OT JKUIKOCTH, JBMKYILEHCS B suelKax pabodero kojeca, K
AKHUJKOCTH, IBWXKYILEHCS B paboueM KaHaje Hacoca.
7.2.3 TlpumepHblii NepeyeHb 3aJaHU JJs pellleHns] NPUKIAIHBIX 32124
1. CooTHecuTe hOpMyJy U COOTBETCTBYIOLIEE €l Ha3BaHMUE.

4 - MaccoBBIit
2 - MacCOBBIH acxo/i 1o
1 - motepu o PacxoL HoA 5-
pacxoj npu 3 - gmucio JeHCTBUEM
JUTHE " ypaBHEHUE
ycTaHoBuBIIeMcsi | PeitHomnbca; MaJjoro N
TpyOonpoBoaa Diinepa
TEYCHUU nepenaaa
JaBJIICHUN
4
\. & Re= Qn : b. - Q,=pV:-S;
V-pym-d

V2

B.— Apmp =1 d; 'pcp;

/2
I ->Q,=uS R_%(pl_pZ); . —

M = Qr/n (Vaul, =Viuh)-
2. Tlo xakoii popmyJsie OCyIIEeCTBISIETCS pacyeT MECTHBIX TOTEPh B TPYOOIpoBoIe?
1 2 3
Apm=E-02-8B/n2-d4; Ap,= Q*p/2u*"S; Ap,=128v1,p- Q/r-d"

3. Kakoe cimaraemoe B ypaBHeHUU bepHymm Piy/p-g= pu/p-g+Aps/p-g+dv-l/dt-g
BBIPA)KAET MHEPITMOHHBIN HAIOP JyIsl TpyOOIpoBoia’?
1 2 3 4

Pvpg; P/p-g; Aps/pg; vl/dtg

4. Tlo kakoil popmyie BeiuuCHsETCS KOAQOUIHEHT OBICTPOXOTHOCTH ?

3.65-n- 3.65-n-
11 o, 23850 12 o, 235 0Q
3.65-n-,Q°
1.3 ng = T

5. o xakoii popmyie Beruncisercs ruapasinuueckuii KIT/ nacoca?

1 2 3
__H, . H, | _Qu
nz_HH_'_Zh’ 772 H ’ 773 QT.




6.I1o xakoit popmyne Beruucnsercs oovemubiii KI1J] Hacoca?

1 2 3
QH _qym_ _QH
H, |7, T
77U_Hm’

7.11o xakoii popmyre Beraucisercs mexanndeckuit KITJ] nacoca?

1 2 3
N, Qy _ N —ANmp
n,ll = 77,11 = ’ nJ\,, =
N QH +qym N

8. YUemy pasen nosnssiid KI1J] poropHoro Harneraresns?
1 2 3 4

N=nNo Nu H=M:"Ho H=Ho N N=1Nwu

9. Uto moHMMaETCs O] XapaKTEPUCTUKOU TPyOOTIpoBoIa?
a) 3aBUCUMOCTD MTOTEPb JIABJICHUS B HEM OT pPacxo/ia;
0) 3aBucumocTh KIIJI ot pacxona;
B) 3aBHCHUMOCTbH Haropa oT Mo/IauHu.

10. Yro m3MeHSETCsI ¢ yBEIIMYCHUEM BA3KOCTH TIepeKauynBaeMoii paboueii cpenbl?

a) CTaHOBATCA OoJbIlle TOTEpU JABICHHWS Ha JBWKCHHE CpPEIbl B
TpyOOIPOBOIAX;

0) CTaHOBATCS MEHBIIEC IOTEPHU JABJCHHWS Ha JBW)KCHHE CpeIbl B
TpyOONpOBOIAX;

B) IOTEpPH JaBJICHUS Ha JBIKCHHUE B TPyOONpPOBOJAX HE 3aBUCAT OT
BSI3KOCTH CPEJIbI.

7.2.4 TlpuMmepHblii IepevyeHb BONPOCOB /1JIsl MOATOTOBKH K 3a4eTy
He npexycMoTpeHo yueOHBIM IIJIaHOM
7.2.5 IlpumepHbIii epeyeHb 3aJaHUi 11 pellleHus1 MPUKJIATHBIX 32124

1. N3006pa3uTe KOHCTPYKTUBHYIO CXEMY U OOBSICHUTE MPUHIIUII ICUCTBUS
[EHTPOOEKHOTO Hacoca. YKaKUTE 00J1aCTh MPUMEHEHUS IIEHTPOOEHKHBIX HACOCOB.

2. OOBsICHUTE CYIIHOCTh CTPYWHOW TEOPUHM JBMIKEHUS >KUJIKOCTU B
paboueM KoJjiece LIEeHTPOOESKHOTO Hacoca.

3. OCHOBHOE ypaBHEHHE IIEHTPOOEIKHBIX HACOCOB

4. ITocTpolite TpPEYroabHUKA CKOPOCTEH IKUIKOCTA IIPU BXOJE B
MEKJIONIACTHBIE KaHaJIbl pabouero KoJjeca.

5. [TocTpoiTe TPEYrOJbHUKUA CKOPOCTEM KUJIKOCTH TIPU BBIXOJE W3
KPBUIbYATKH LIEHTPOOEKHOTO Hacoca.

6. YpaBHeHnue Ditnepa

7. OOBsicHUTE BIUSIHUE KOHEYHOTO YMCJIa JIoMacTedl pabodero koseca

HEHTPOOEKHOTO Hacoca Ha €ro Hamop.
8. OObsicHUTE BJIMSHHE YyIja YCTAaHOBKM JIONMACTH TPU BBIXOAE W3



pabouero Kojeca Ha ero Hamop 1 Ko3(h(PUIKUEHT peaKInu.

Q. Kakue Tumbl JsomacTtedt NpPUMEHSIIOTCS B paboduMx — KoJjecax
HEHTPOOEKHBIX HACOCOB?

10. VYpaBHeHus noaoOus JIOMacTHBIX HacocoB. Kakue mnpakTudeckue
3aJ1ayu TO3BOJISIIOT PEIIaTh 3TH YPABHEHUS?

11. Uto Takoe kodppuiiueHT ObICTPOXOTHOCTH?

12, Kak xnmaccuduuupyrorcss JomacTHbIE HAcOChl MO KO3 PHUIMEHTY
osicTpoxonHoctu? Kak nondupaercs Hacoc sl JaHHOM CUCTEMBbI?

13. OOBSICHUTE CYIIHOCTD SIBJICHUSI KABUTALMU B IIEHTPOOEKHBIX HACOCAX.

14, YT0 TaKO€ TeOMETPUYECKAsE BBICOTA BCACBIBAHMS, ITIOJAIIOP HACOCA U KaK
OTIpe/IeTIsIeTCs IoMyCcKaeMasi TeOMEeTpUIecKasi BBICOTa BCACHIBAHUS ?

15. YTo Takoe KaBUTAIMOHHBIN 3amac YHEpPruu Hacoca?

16. Kak knaccuduumpyrores paboune Kojeca [EHTPOOSKHBIX HACOCOB 10
KaBUTAIIMOHHOMY KO3 (OUIIMEHTY OBICTPOXOHOCTH?

17, Uto mpexacraBisieT cO0OM «IPOTOYHAS YaCThb» IEHTPOOEIKHOTO
Hacoca?

18. Kak ycTpoeHsl moABoiIIMe KaHAIbI IICHTPOOEKHBIX HACOCOB?

19. Kak ycTpoen cnvpanbHbIi OTBOJ LIEHTPOOEKHOTO Hacoca?

20. Ha xkakux TEOpeTHYECKUX TMIOJOKEHUSX OCHOBBIBAETCS pacuer
CIUPAIIBLHOTO O0TBO/A?

21, Omnpenenure pacxoi >KMIKOCTH Yepe3 CeueHHe CIUPATbHOTO KaHaja
OTIpEIETICHHBIX Pa3MEPOB.

22. OOBsicHUTE YCTpPOMCTBO U Ha3zHaueHUe AudPy3opa COUPATBLHOTO
OTBOJa IIEHTPOOEIKHOTO Hacoca.

23. Kak ycTpoeH HanpaBIgronIMil annapar HeHTpoOexHOro Hacoca?

24, Kaxkue cuiibl eicTBYIOT Ha pabouee KoJieco IEHTPOOeKHOTo Hacoca?

25. OOBbsicHUTE, OTUETO BO3HUKACT U KaKyl0 BEJIMYUHY MMEIOT OCeBas M
paaralibHasi CUJIbI, IEUCTBYIONINE HAa KPBUIbUATKY IIEHTPOOEIKHOTO HACOCA.

26. Ykaxurte crocoObl ypaBHOBEIIMBAHUS OCEBOM CHIIBI B IIEHTPOOEHKHBIX
Hacocax.

217. OOBsICHUTE, 4YTO MPEACTABISAET COOOM  pasrpy304YHBIM  JIMCK

MHOTOCTYTIEHYATOT0 IIEHTPOOEIKHOTO HAacoca U KaK paboTaeT «pOTOPHAsE CUCTEMa
C pa3rpy304YHbIM JUCKOM.

28. YkaxuTe CcrmocoObl ypaBHOBEUIMBAHUS paAHalbHOM CHJIBI B
IEHTPOOEKHBIX HACOCAX.

29. Kaxoii pexxuM paboThl Hacoca Ha3bIBAETCA PACUETHBIM U paboynm?

30. Kak BbIpakaroTCsi YCJIOBHS MATEPHUATBHOTO W DHEPreTHUYECKOTO
0aaHCOB CHCTEMBI HACOC + THAPABINYECKAs CETh?

31. UTo Ha3bIBAaETCS HAMIOPHOW XapaKTEPUCTUKON Hacoca?

32. Kak mony4uTh cyMMapHyO HaloOpHYI XapaKTEPUCTHKY HECKOJIBKHUX
HACOCOB, PA0OTAOIINX MAPALIETHHO WU TIOCIE0BATEIHHO?

33. Urto Takoe XxapakTepucTuka Hacoca?

34. Kak BrusieT 6pICTpOXOTHOCTH HAcOCa Ha POPMY €T0 XapaKTePUCTUKH?

35. Kakue crocoObl perynupoBaHusi pabOThl HACOCHBIX YCTAHOBOK BBI

3HACTC U B YCM HX CYHIHOCTI)?



36. [lepeuncnure OCHOBHBIE MapameTPhl JIOMMACTHOW MAalIWHBI, KOTOPBIE
BIIMSIIOT HA BEJIMYMHY MOJA4YU?

37. I'mapasnuueckuit KII. UYTOo OH XapakTepu3yeT U KaKyl0 BEIUYUHY
OOBIYHO UMeeT?

38. O6bemubiii KIT/I. YTo oH XapakTepusyeT U KaKyl0 BETUYHHY OOBIUYHO
uMeeT?

39. Mexannueckuid KIIJI. Uto OH xapakTepu3yeT M Kakyl BEJIUUYHHY
OOBIYHO UMeeT?

40. Yrto Takoe ruApaBINYECKHE MOTEPU U KaK OHU BIUSIOT HA TapaMeTpPhl
JIOMACTHOTrO Hacoca?

41. [Io kakoW 3aBUCMMOCTH MOXHO pAacCUMTaTh THUIPABINUYECKOE
CONPOTUBJICHUE ?

42. Kak yMeHbIINTh OOBEMHBIE IOTEPH B JIONACTHOM MallluHe ?

43. OT 4dero 3aBUCIT MEXaHUYECKUE MMOTEPH B JIOMACTHOM MaluHe ?

44, Kakoii Bun umeer 3aBucumocts H = f (Q) ?

45, Kakoii Bun umeer 3aBucumoctsh N = f (Q) ?

46. Kakoii Bun umeer 3aBucumocts 1 = f (Q) ? ,

47. Kak n3MeHuTCs TeOpeTUYeCKrid Hanop ¢ yBenuuenueM Q mpu Bz > 90
?

0

48. Kak n3mMeHuTCS TeopeTHIeCKuid Harmop ¢ yBenndeHueM Q mpu Bz <90
?

49. 0KaKy}o (opMy MMEIOT JIONACTH KPbUIbYATKU LIEHTPOOEIKHOIO Hacoca,
ecIH Bz <90 ?

50. OKaKy}o (opMy MMEIOT JIONACTU KPbUIbYATKU LIEHTPOOEIKHOIO Hacoca,
eciu B2 >00 ?

51. Kak Ha3bpIBalOTCs JJOMACTH, €CIU [32 = 900 ?

52, [Ipy KaKOM 3HAYEHUH YTJIa JIOTACTH KPbLIbYATKH B2 3aBUCUMOCTb NT =
f (Q) umeeT MakcuMyMm ?

53. [Ipyn KakoM THIIE JIOMACTEN HAMOP C YBEIWYEHUEM MOJA4YM OCTAETCs
HEU3MEHHbIM?

54. Kakue ¢yHkiuun BkIOYaeT B ce0s XapaKTepUCTUKA JIOMACTHOM
MAIIIUHBI ?

55. Jl71st yuero HEOOXOAMMO 3HATH XAPAKTEPUCTUKY JIOTIACTHON MAIIMHBI 7

56. Kakwue XapaKTePUCTUKH JIOTIACTHBIX MaITuH Ha3BIBAIOT
YHUBEPCAIBHBIMU ?

57. [lepeuncnure OCHOBHBIE THAPABIMYECKHE TIOTEPH, KOTOPHIS
BO3HUKAIOT B JIOTIACTHOW MaIlTHE.

58. Kak ydecTs moTepu Hamopa Ha KOHEYHOE YHCIIO JIomacTei ?

59. [To kakoit 00OOIIEHHOW 3aBUCUMOCTH HAXOJSATCA TUIPABIUYCCKUE
norepu ?

60. Kak mo xapaktepucTuke HalTH MOIITHOCTh Ha PEKUME XOJIOCTOTO X0/1a

?



61. B kakoMm ciryqae MOIIHOCTB XOJIOCTOIO XOAAa MOKHO CUMTATh PaBHOU

HYJII0?

62. Kak nassiBaercs pexum, npu koropom KII/ makcumarnen ?

63. Kakue 0cOOEHHOCTH UMEIOT XapaKTEePUCTUKN OCEBBIX MAIIUH ?

64. Kak ycTaHOBUTH reoMeTpUuecKOoe MoA00UE JIOMACTHBIX MAIUH ?

65. Kak ycTaHOBUTH KHHEMATUYECKOE TI0/I00KE JTIOMACTHBIX MAIIUH ?

66. Kak ycTaHOBUTH TMHAMUYECKOE MTOI00MUE JIONMACTHBIX MAIIUH ?

67. Yto moHUMAETCS TI0]T MEXaHUIECKUM ITO100MEM JIOTTACTHBIX MAIIIUH ?

68. Kakue ycioBusi momoOusi BBITIOTHSIOTCS IS MOAOOHBIX JIOTIACTHBIX
MaIluH?

69. Kak ydYuTHIBAlOTCS YTEUKH TPU TOCTPOCHUU XaPAKTEPUCTHKU
JIOMIACTHOW MalIuHBbI ?

70. Ot kakoro mapamerpa 0oJjiee BCETO 3aBUCIT MEXaHWYECKHE TMOTEpPU
MOIIIHOCTH B JIOTIACTHBIX MAaIllUHAX ?

71. [louemy geiicTBUTENbHAS XapaKTEPUCTUKA JIOMACTHBIX MAaIlUH
HA3bIBAETCS TAKXKE OTMBITHON ?

72. Ot kakoro napameTpa O0JIbIIIe BCETO 3aBUCAT THIPABIUYECKUE TTOTEPU
B JIOTIACTHBIX MalllMHAX ?

73. Kakue mnorepu yYUTHIBAIOTCA TMPU TOCTPOCHUM XapaKTEPUCTUKHU
nonacTHeIX MamuH H=f(Q) ?

74. Kakne moTepu YYUTHIBAIOTCS TIPH TOCTPOCHUHM XapaKTEPHUCTUKHU
nonactHeIx MamuH N=f(Q) ?

75. HazoBuTe 3aBHCHMMOCTH ONHCHIBAIOIINE COOTHOIICHHUS MEXIY
OCHOBHBIMH TTapaMeTpaMH JIOTTACTHOW MaITHHBI.

76. Yro takoe ko3 (PUIHEHT OBICTPOXOAHOCTH U KaKyl0 Pa3MEPHOCTh OH
uMeeT?

77. Kakue mompaBKkM YUYWTHIBAIOTCS TPH TOCTPOCHUU XapaKTEPUCTHKU
JIOMACTHOM MaIllUHBI 7

78. [TpuBenuTe GopMyIibl IepedeTa XapakKTEPUCTUKH JIONACTHON MAIIIUHbI
IPY U3MEHEHUU YUCJIa 000POTOB.

79. Kakue mapamerpsl BIMSIOT Ha  BeIMYMHY  Kod(duimeHrta
OBICTPOXOTHOCTH?

80. VY Kakux JOMACTHBIX MAIIUH KOA()PHUIIMEHT OBICTPOXOTHOCTU OOJIbIIIE
U royemy ?

81. Yro uzobOpaxaeTcss Ha YHUBEPCAIbHOW XapaKTEPUCTUKE JIOMACTHOM
MAIIIUHBI ?

82. JImsi KakuX JIOMACTHBIX MAaIllMH 4YacTO BBOAMWTCS IIOMpaBKa Ha
W3MEHEHUE MNIOTHOCTH CPEBI?

83. [Tpu nepecueTe Kakoro napameTpa JOMacTHOW MAalTUHbI YYUTHIBAIOTCS
WU3MEHEHUS TUIOTHOCTH CPEJIbI?

84. Kakue compoTruBieHuss BXOAST B THAPABIWYECKHE TIOTEPH,
XapaKTEPHU3YIOIINE padOTy JOMACTHONW MaITUHBI ?

85. [Tpuntun aecTBus, kaaccudukaius u 00JaCTH IPUMEHEHUS

IIEHTPOOCIKHBIX HACOCOB
86. [Tpuntun aecTBus, Kaaccudukaius u 00JacTH IPUMEHEHUS



BUXPEBBIX HACOCOB
87. [TpuHumn aercTBus, kiaccudukamus u 00JacTh MPUMEHEHHUS OCEBBIX
(IITHEKOBBIX)
88. [TpuHIMNO 1eUCcTBUS, KiacCu(UKALIUS U 00JaCTH TPUMEHEHUS
00BEMHBIX HACOCOB
89. OCHOBHBIC TEXHUYECKHUE TTapaMeTPhl IIEHTPOOEIKHBIX HACOCOB:
Ilomauga
Hamnop
MomHoCTh
Jlonmyckaemblii KaBUTAIIMOHHBIN 3anac (KPUTUUYECKUH, TOITYCKAaeMBbIi )
BricoTa BcaceiBaHUS
KoaddummenT nonesnoro aeicTeus

90. ®opMbl (BUIBI) pabourX KOJEC C Pa3IUuYHbIMU KO3PPUIMEHTaMU
OBICTPOXOTHOCTH

91. TpebGoBanus, MpeabsBIsieMble K HEQTIHOMY HACOCHOMY
000py1I0BaHUIO BBICOKOIO JaBJICHUS

92. OCHOBBI BUXPEBOI TeOpUHU LIEHTPOOEKHBIX HACOCOB

93. OCHOBBI CTPYIHOM TEOPUH IEHTPOOEIKHBIX HACOCOB

94, TeopeTnueckuii Hanop JIONACTHBIX HACOCOB

95. BnusHre KOHEUHOTO YKClia JOoMacTel KpbUIbYaTKU Ha HATIOP
LEHTPOOEKHOTO Hacoca

96. [TormpaBka Ha KOHEYHOE YKCJIIO JIONMACTEH PU pacyeTe TEOPETHUECKOTO
Hamopa

97. banaHc MOIIHOCTH HACOCOB € Pa3IMYHBIMU KO3 PULIMEeHTaMU
OBICTPOXOTHOCTH

98. Teopust mogo0ust IEHTPOOEIKHBIX HACOCOB

99. Kpurepuu nomobust (kodpduiimeHT OpICTPOXOTHOCTH)

100.  OcHOBBI HHXKEHEPHOTO pacyeTa (MPOEKTUPOBAHUS) IICHTPOOESIKHOTO
Hacoca
101. BrIOOp U pacyeT OCHOBHBIX Pa3MEpPOB IIEHTPOOEKHOTO HAcOCca
102. BriOop uncna cTyneHeu neHTpoOeKHOTO Hacoca
103.  Br160op 000poTOB poTOpa IEHTPOOEKHOTO HacOca
104.  OmnpeneneHue reoMEeTpUYSCKUX pa3MepoB paboyero Koyeca
IEHTPOOEIKHOTO Hacoca Ha BXOJIE:
VYron ycTaHOBKH JionacTu — [3;
[MIupuna nomactu- by
Huametp Bxoxa - D,
JlumeTp ycTaHOBKH JiomacTH - Dy
105. OmnpeneneHue reoMeTpUYECKUX pa3MepoB paboyero koyeca
IIEHTPOOEKHOTO HACOCA HA BBIXOJIE:
VY071 ycTaHOBKH JonacTu — [3;
[Iupuna momactu - by
Hapy:xwnsiit nuametp - D,
106. Omnpenenenue u BHIOOp YMCIIa JIOMACTEH pabouero kojeca
IIEHTPOOCKHOTO HAacoca



107.  IIpodunupoBanue MEPUINOHATIHLHOTO CEYEHHS paboyero Koieca
IIEHTPOOEIKHOTO HAacoca IIEHTPOOSKHOTO Hacoca
108. IIpodunupoBanue pabodero Kojeca MEHTPOOSKHOTO Hacoca ¢
IWIMHIPAYECKUMH JIOTIACTSIMU IICHTPOOSKHOTO HAacoca
109. I[IpodunupoBanue cnupasbHOTO 0TBOAA (COOpHUKA) LIECHTPOOEIKHOTO
Hacoca
110.  [IpodunupoBaHHe KOIBIIEBOrO OTBOAA (COOPHUKA) LIEHTPOOEIKHOTO
Hacoca
111.  IIpodunupoBanue nuddysopa (Ha BbIX0€) HEHTPOOEKHOTO HACOCA
112. Copepxanue 'OCT 6134-2007 — Hacocel nuaamuuaeckue. MeTos
VCTIBITAHUN
113.  Copepxanue ['OCT 17398-72 — Hacocsl. TepMuHbI 1 onpeeieHus
Conepxanne |ISO 610 — IlerTpoOexkHble HACOCH I HEPTIHOM,
HEe(TEXUMUYECKON U Ta30BOM MPOMBIIIICHHOCTH
7.2.6. MeToauka  BbICTABJIEHUSI OWEHKH TPH  NPOBeJeHUU
NMPOMeKYTOUYHOI aTTecTaluu
(Hanpumep: Ox3zamern npogooumcsi no mecm-Ouiemam, Kaxcovili u3
komopwix codepacum 10 eonpocos u 3adauy. Kaowcowlii npasunvhsiii omeem Ha
sonpoc 6 mecme oyenusaemcs 1 oannom, zaoaua oyenusaemcs ¢ 10 6annos (5
bannoe eepnoe peuienue u 5 oannos 3a eepuwvii omeem). MakcumanvHoe
Koauyecmeo Habpanuvix oannos — 20.
1. Oyenxa «Heyooenemseopumenvrnoy cmasumcs 8 ciyuae, eciu CmyOeHm
Habpan menee 6 6ban08.
2. Oyenxa «Yooeremeopumenvhoy cmagumcs 6 ciyuae, eciu CHMYyOeHm
Haopan om 6 0o 10 6annos
3. Oyenka «Xopowoy cmasumcs 6 ciyuae, eciu cmyoewm Haopanr om 11 0o
15 6annos.
4. Oyenxa «Omauuno» cmaeumcs, eciu cmyoeum nadpan om 16 oo 20
bannos.)
7.2.7 I1acnopT OlleHOYHBIX MATEPHAJIOB

Kon
No 1/t KonTponupyemsie pazeinsl KOHTPOHPYEMO HaumenoBanue
(TeMbl) TUCUUTIIMHBI . OLICHOYHOT'O CPEJCTBA
1 KOMIETEHIINH
1 Xapakrepuctuka Hedranoii |I1K-1, TTK-2, Tect, KOHTpOIBHAS
oTpaciu I1K-3, IIK-6, pabota, 3amura
[1K-7 1a00paTOpHBIX PadoT,
3ammTa pedepara,
TpeOoBaHUS K
KypCOBOMY
HPOEKTY. ...

2 Oo6mume ceeaenus o HIIC, |I1K-1, TTK-2, TecT, KOHTpOIBHAS
ocHoBHoe sHepreTudeckoe |[1K-3, ITK-6, pabora, 3amura
o0opynoBaHue [TK-7 nabopaTopHbIX padoT,

3amuTa pedepara,
TpeOOBaHUS K
KypCOBOMY
IPOEKTY. ...




3 HO punamuueckoro tuma  |[1K-1, ITK-2, TecT, KOHTpOIBHAS
I1K-3, IIK-6, pabora, 3amura

IK-7 1abopaTOpPHBIX padoT,
3amuTa pedepara,
TpeOOBaHUS K
KYpPCOBOMY
IPOCKTY. ...

4 HO o6nemuoro tuma IIK-1, T1K-2, Tect, KOHTpOJIBHAS
I1K-3, IIK-6, pabora, 3amura
[TK-7 n1abopaTopHBIX padoT,

3ammuTa pedepara,
TpeOOBaHUS K
KypCOBOMY
IPOCKTY. ...

5 CrpyiiHble HacOCHhI ITK-1, TTK-2, Tect, KOHTpOJIbHAS
I1K-3, IIK-6, pabora, 3amura

IK-7 n1abopaTOpHBIX padoT,
3amuTa pedepara,
TpeOOBaHUS K
KYpPCOBOMY
MPOEKTY....

6 TexHuueckas IIK-1, IIK-2, TecT, KOHTpOJIBHAS
skcrryatamust HO, HITC  |TTK-3, TTK-6, pabota, 3amura

IK-7 1abopaTOpHBIX padoT,
3amuTa pedepara,
TpeOOBaHUS K
KYpPCOBOMY
MPOEKTY....

7.3. Meroauyeckue MaTepuajibl, omnpeaesiomne NPOLEAYPHI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHHE OCYIIECTBISETCS, JIMOO TMpPU MOMOIIM KOMIBIOTEPHOU
CHCTEMBI TECTUPOBAHHUA, JTUOO C WCIOJIH30BAHUEM BBIJAHHBIX TECT-33JaHUN Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpKa TeCcTa 9K3aMEHATOPOM M BBICTABISETCS OILIEHKA COTJIACHO METOIUKHU
BBICTABJICHUS OIICHKU MIPH MPOBEICHUN MTPOMEKYTOUHON aTTECTAIUH.

Pemenve craHmapTHBIX 3alad  OCYIIECTBISIETCS, JMOO TMpPU TOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 33144
Ha OyMakHOM HocwuTelne. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYIIECTBISETCS
MpoOBEpKa pEIIeHUs 3a7ad IK3aMEHAaTOPOM U BBICTABIISIETCS OIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OIICHKHU IIPH MPOBEICHUN ITPOMEKYTOUHOHN aTTECTAIIHH.

Pemenne mnpuknagHbIX 3amad  OCYIIECTBISETCS, IJMOO TMPH TOMOIIU
KOMIIBIOTEPHON CHUCTEMBI TECTUPOBAHMS, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 337124
Ha OymaxkHoMm Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBIISACTCS
NpoBEepKa pEHICHHs 3a7ad SK3aMEHATOPOM M BBICTABISIETCS OIIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OIICHKHU IIPH MPOBEJICHUN ITPOMEKYTOUHOHN aTTECTAIIHH.

3amura KypcoBOi pabOThI, KypCOBOTO MPOEKTA HJIA OTYETA 10 BCEM BHUIAM
MPAKTUK OCYIIECTBISIETCA COTJAacHO TpeOOBaHUSAM, TPEIBIBIIEMBbIM K padoTe,
OMMHMCAHHBIM B METOJIMYECKUX MaTepuanax. [I[pumepHOe BpeMs 3aluThl Ha OJTHOTO
cTynenta coctasisieT 20 MuH.




8 YYHEBHO METOAUYECKOE U HHO®OPMALIMOHHOE
OBECIHHEYEHUME JUCHUIIJIMHBI)

1. TmapaBmuueckue mamuHbl. Hacockl, BEHTWISTOPBI, KOMIPECCOPHI U
ruaponpuBoi: Yuyebnoe nmocooue M.:. HUL[ MHDOPA-M, 2013. - 320c.: (OBC
Znanium.com)

2. Hacocsl u xommpeccopsl. Kype neknuii: Yuebnoe nocoodue. Yxra. YI'TY,
2011. -67 c.:um.

3. 'mapomMaImmHbl 1 KOMIIPECCOPHI. - 2-¢ u3A. mepepad. u gom. - M. : Henpa,
1981. - 295 c.: un

4. OCHOBBI MEXaHUKH KUJKOCTH: Yuel. nmocooue. - Boponex : TOYBIIO
"BopoHexxckuil rocyiapcTBeHHbIN TexHuueckuil yuusepeuret”, 2007. - 105 c.

5. 'mapaBanyeckue MalIvHbI U KOMITpeccopsl : JIabopaTOpHBI MPaKTUKYM:
VYue6. mocodbue / C. B. I'puropeer, C. I'. Bamoxop. - Boponex : 'OYBIIO
"BopoHexckuii TOCyJapCTBEHHbIA TeXHUYECKHil yHuBepcuteT', 2007. - 99 c. -
33-00.

6. Meronuueckue yKazaHus MJi1 BBIIOJIHEHUS KypCOBOW paboOThI IO
auciuiinae "T'uapaBindeckre MalidHbl M KoMmmpeccopsl' 1o TeMe '"Pacuer
XapaKTepUCTUK  LEHTpoOekHOro Hacoca. (OCOOEHHOCTH KOHCTPYKIUH U
sKcruryatauu HacocoB Tuna "I" gns  crygentoB cneuuaneHoctH 130501
"[IpoexTupoBaHue, COOpPYKEHHE U OSKCIUTyaTalus Tra30He(TEnpoBOJIOB H
razoHe(pTexpaHwInI' OYHOU W 3a04HOU (GopMm oOydeHus. kad. HedpTerazoBoro
oOopynoBanusi W TpaHcnopTupoBku; 263-2007 - Boponex : ['OYBIIO
"BopoHexckuii rocy1TapCTBEHHBIN TeEXHUYEeCKU yHuBepcuTeT', 2007. - 29 c.

7. Meroauyeckue ykazaHWs K JIaDopaTOpHBIM paboTaM 0 KypcCy
"KoHcTpykunu u pacyer TypOOHACOCHBIX U HACOCHBIX arperatoB’ JJis CTYIE€HTOB
cneunanibHoct 130501  "IIpoekTupoBaHue, COOpPYKEHHUE M HKCIUTyaTalus
ra3oHeTErnpoBOIOB U razoHedTexpaHmInil’ O4HON U 3a04HON (PopMm 00yUeHUs.
Y.l / xad. nedrerazoBoro oOOpyAoBaHUS U TpaHCIOPTHPOBKH; 261-2007. -
Boponex : T'OYBIIO "BopoHEXCKHIl TOCYHapCTBEHHbIA TEXHHYECKUUN
yHuBepcurtet", 2007. - 38 c. .

8.Meronuueckne ykazaHus K JabopaTopHbIM paboTam TIO Kypcy
"KoHcTpykinu u pacuer TypOOHACOCHBIX U HACOCHBIX arperaToB" JUisi CTYACHTOB
cienmanbHocT 130501  "[IpoekTupoBaHWe, COOpPYXKEHHE W OAKCIUTyaTalus
ra3zoHeTEenpoOBOIOB U ra3oHePTEXpaHWIHUI" OYHON U 3a04HON (PopM OOydeHUSI.
Y.2 / xad. HedrerazoBoro o6opynoBanus u TpancnoptupoBku;261-2007 - Boponex
: TOYBIIO "BopoHexckuii rocy1apCTBEHHbIN TEXHUUECKHUM yHUBepeureT', 2007. -
35c.

9. Meroanueckue ykasaHus 01O AucuuIUIMHE "KOHCTpyKIMM M pacyer
TypOOHAaCOCHBIX M HAaCOCHBIX arperatoB" IUisi cTyaeHToB cneruanbHoctu 130501
"IIpoekTupoBaHHe, COOpPYKEHHE U OKCIUTyaTallds Ta30He(TEenpoBOJOB U
razoHedTexpaHuauiy' o4yHOM © 3aouHoM Qopm oO0yuenus. Y.l / «kad.
HedTerazoBoro obopyaoBaHuss u TpaHcroptupoBku; 204-2007: - Boponex
['OYBIIO "BopoHexckuii rocy1apCTBEHHbBIN TexHU4YecKkuid yHusepcuret", 2007. -
38 c.



10. Meroguueckue ykazaHus 1o AUCHUIUIMHE "KOHCTPYKIIMM W pacyeT
TypOOHACOCHBIX M HACOCHBIX arperatoB" sl cTyAeHTOB crenuanbHoctr 130501
"[IpoextupoBaHue, COOpPYKEHHE UM OKCIUTyaTalus Ta30He(QTErnpoBOIOB U
razoHeprexpanmwmmi’’ o4yHOW u 3aoyHOM (opm oOyuenus. Y.2 / kad.
HedTerazoBoro obopynaoBaHus W TpaHcnoptupoBku; 205-2007 - Boponex
['OVYBIIO "BopoHexckuii rocy1apcTBEHHbINM TeXHUUecKkuil yauBepcuret', 2007. -
32c.

8.2 Ilepeyenbr HHGPOPMANMOHHBIX TEXHOJOIMiH, HCIOJIb3yeMbIX MNpPH
OCYIIeCTBJIECHMH 00pa30BaTeJIbHOI0 Mpolecca MO AUCIHHUIJIMHE, BKJIIOYAs
nepeyeHb  JHMIEH3MOHHOTO  NPOrPAMMHOrO0  obOecledyeHHsi, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn « UHTEpHET», COBpEMEHHBIX
Nnpo¢ecCHOHAIBHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

NHTepHeT-pecypcChl 1711 CaMOCTOATEIIBHOU pabOThI:

Caiitr MunucrepctBa »sHepretuku P®, pazgen «Hedrerazosbrit
komruieke» (http://minenergo.gov.ru/activity/oilgas/);

NudopmarmonHo-npaBoBbie  mopraibl  «KOHCYIBTaHT  ILTIOCH
(http://www.consultant.ru), «I"apant» (http://www.garant.ru/);

bubnuoteka I'OCTos, CTaHJapTOB 51 HOPMaTHUBOB
(http://www.infosait.ru/);

OdunuanbHuple calThl NpeanpHUSATHI HedTEerazoBoro KOMILIeKca
(HammpuMep, www. gazprom.ru, www.tnk-bp.ru/);

OtpacneBort mnopran  «PROPUMPS» - Hacocbl ©W HacoCHOE
obopynosanue (http://www.propumps.ru);

Caitt  AO «Typ06onacocy (http://turbonasos.ru/);

DnekTpoHHass UMH(MOpPMalMOHHO-OOpa3oBarenbHas cpeaa BITY
(http://eios.vorstu.ru)

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIs1
OCYHWECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLECCA
Cnenuanu3upoBaHHasi  JIEKIIMOHHAs ayauTopus, OCHAIllCHHAas
000py0BaHUEM [IJIs1 JICKIIMOHHBIX IEMOHCTpAIUil U MPOSKIIMOHHOM armapaTypoi;
y4ueOHbIC J1a00paTOpPUU; IUCIUICHHBIA KJAacC, OCHAIIEHHBIH KOMITbIOTEPHBIMU
nmporpaMmMamMu  JUIsi  TIPOBENCHUS JIaOOpaTOPHOTO MPAaKTHUKyMma; KaOWHETHI,
0o00Opy/lIOBaHHBIE TMPOCKTOPAMU U HWHTEPAKTUBHBIMH JIOCKAMHU; HATYypHBIE
JIEKIIUOHHBIE IEMOHCTPALIUH.

10. METOAUYECKHUE YKA3ZAHUSA JJISI OBYUYAIOIIIUXCS T1O
OCBOEHMIO IUCIUAIIJIMHBI MOAYJIA)

ITo aucnunnuue «HacocHoe o6opynoBaHue HeTSIHON OTPACTNY) YUTAKOTCS
JICKIIUKA, TPOBOMSITCS TPAKTUUYECKUE 3aHATUS U JlabopaTopHbie pPaboTHI,
BBIITOJIHACTCS KypPCOBOU MPOEKT.

OcCHOBOM UW3y4Y€HHUs] JUCHUUIUIMHBI SIBJIIOTCA JIGKUIUH, HA KOTOPBIX
u3JaralTcs Haubosee CyIIeCTBEHHbIE U TPYIHbIE BOIPOCHL, a TAKXkKe BOMPOCHI, HE
HaIIeIINe OTpaXeHus B yueOHOIl TuTeparype.

[IpakTuueckne 3aHSATHS HaAMpaBiICHbl HA MTPHOOPETEHHE MPAKTUYECKUX



HABBIKOB pacueTa HaCOCHOTO 000PYA0BaHMS. 3aHITHSI TPOBOISATCS IMyTEM PEIICHHUs
KOHKPETHBIX 3a/1a4 B ayJUTOPHH.

JIabopatopHble paOOThI BBHINOIHSIIOTCS Ha J1a0OpaTOPHOM O0OpYy/IOBAaHUU B
COOTBETCTBUM C METOJIMKAMHU, IPUBEICHHBIMH B YKa3aHUSX K BBIIIOJHEHHIO padoT.

MeTtoauka  BBIIIOJIHEHUS KypCOBOTO OpoeKTa  H3JI0)KEHa B
y4e€0HO-METOINYECKOM OCOONH. BBINOIHATH 3Tanbl KypCOBOrO MPOEKTA JOJKHBI
CBOEBPEMEHHO U B YCTAHOBJIEHHBIE CPOKHU.

KoHTposib ycBoeHus Mmarepuana JUCUUIUIMHBI MPOU3BOJUTCS IMPOBEPKOM
KYPCOBOT'O MPOEKTA, 3aIUTON KypCOBOTO MTPOEKTA.

Bun yaeOHbBIX 3aHATHI JlesTenbHOCTh CTyIEHTA

Jlexuus Hanucanue KOHCIEKTa  JIGKIHWi: KpaTkKo, CXEMaTHYHO,
MOCJICIOBATEIbHO  (DUKCUPOBATh  OCHOBHBIC  IIOJIOXKCHUS,
BBIBOJIbI, (OPMYJIUPOBKH, OOOOIIEHHS; IIOMEYaTh BaKHBIC
MBICJIM, BBIACIIAATH KIIIOYCBBIC CJIOBA, TCPMHHBI. HpOBepKa
TEPMHHOB, IMOHATHI C TOMOIIBIO SHIMKIONEIHIA, CIOBAapeH,
CIIPaBOYHHUKOB C BBbIIIUCBIBAHUCM TOJIKOBAaHUII B TCTpalb.
OO0o3HaueHUEe BOMPOCOB, TEPMHHOB, MaTepHalia, KOTOpBIC
BBI3BIBAIOT TPYAHOCTHU, IIOUMCK OTBCTOB B peKOMeHI{yeMOﬁ
nautepatype. Eciiu caMoCTOsATeNbHO HE ymaeTcsi pa3o0paThes B
MaTtepuane, HeoOXoauMo cPopMyIUpOBaThH BONPOC M 3a/1aTh
MPENO/IaBATEII0 Ha JICKIIMH WUIIH Ha MPAKTUISCKOM 3aHITHH.

[IpakTueckoe KoHcnexktupoBanue pekoMeHAYyeMbIX HMCTOYHHUKOB. Pabota ¢
3aHATHE KOHCIIEKTOM JIEKIIMH, IOArOTOBKAa OTBETOB K KOHTPOJIbHBIM
BOIIPOCaM, IIPOCMOTP PEKOMEHTyeMOU JIUTEPATYPBI.

[IpocnymuBanue ayauo- U BHJEO3ANUCE MO 3aJaHHON TeMe,
BBITIOJIHEHUE PACYETHO-TPAUIECKUX 33aJaHU, pelICHHE 3a1a4
110 AJITOPUTMY.

JlabopaTopHas pabota JlaGopaTopHble pabOTHl TO3BOJISIOT HAYYUTHCS MPUMEHATH
TEOPETUYECKHE 3HAHUs, MONYYCHHbIE Ha JIEKIUU MPU PEIICHUN
KOHKPETHBIX 3a71a4. UToObl HamOojee paruoHAIBLHO M TIOJTHO
WCIONIb30BaTh  BCE  BO3MOXKHOCTH  JIaDOpaTOpPHBIX  JJis
MOJITOTOBKH K HUM HEOOXOIHMMO: CJeIyeT pa3o0parh JIEKITUIO
10 COOTBETCTBYIOIIEH TeMe, 03HAKOMHUTCS C COOTBETCTBYIOIIUM
paznenomM  y4yeOHWKa,  mpopaboTaTh  JOMOJTHUTEIHHYIO
TUTEPATypy U UCTOUHUKH, PELTUTH 33/Ia4H U BHITIOTHUTH JPyTHe
MMMCbMEHHBIC 3aJIaHU.

CamocrosrenbHas pabora  [CamocTosiTenbHast paboTa CTYA€HTOB CLIOCOOCTBYET TITyOOKOMY
YCBOEHHS yuyeOHOro Marepuajga M pa3BUTHIO HAaBBIKOB
camooOpazoBanus. CamocrosiTenbHass paboTa Mpeanojaraet
CIIEAYIOIINE COCTABJIAIOIHUE:

- pabora ¢ TeKcTaMH: YyueOHMKaMH, CIPABOYHHUKAMH,
JIOTIONIHUTEBHON  JINTEpaTypoil, a Takke mpopadoTka
KOHCIIEKTOB JIEKIIH;

- BBINIOJIHEHUE JIOMAIIIHUX 33JJaHUN U pacyeToB;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIBHOTO U3YUYEHUS;

- y4yactue B paboTe CTy/IEHYECKHMX HAay4YHbIX KOH(EpEeHLUH,
OJIUMITHA];

- IOATOTOBKA K MPOMEXKYTOYHOM aTTECTALINH.

[ToaroroBka k IpOMeXyTOYHOM [['OTOBUTBCA K NPOMEKYTOYHOM  aTTECTallUU  CJIEIYET
aTTecTaluuu CUCTEMAaTUYECKH, B TEYEHHE BCEro cemecrtpa. VHTeHCcHBHas




MIOATOTOBKA JIOJDKHA HA4aThCsl HE IO3[HEE, 4YeM 3a
MECSL-TIONTOPAa 1O IPOMEKYTOYHOM arrectauuu. JlaHHbIe
nepes AK3aMEHOM, 3K3aMEHOM TpHu JAHS 3(QeKTUBHEE BCEro
KCIOJIb30BAThH JIJI IOBTOPEHUS U CUCTEMATU3allM MaTepHraa.




