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Conep:xanue:

[enu u 3a1a4u OCBOCHUS TUCIUTLIAHBI

[lepeyeHp mNIaHUPYEMBIX pE3YJIbTATOB OOyYeHUS 1O JUCIMILIMHE,
COOTHECEHHBIX C IUTAHUPYEMBIMHU pe3ylbTaTaMu OCBOEGHUS
00pa3oBaTeNbHON IPOTPAMMBI

Mecro nucuurumnbl B ctpyktype OOII 6akanaBpuara

OO0beM IUCUMIUIMHBI B 3a4€THBIX E€AMHHUIAX C YKAa3aHHEM KOJHYECTBa
aKaJIeMHUYECKHX, BBIJICJICHHBIX HAa KOHTAKTHYIO paboTy 0OydaroIuxcs c
npernojaBaTeneM (1Mo BUAAM YYEOHBIX 3aHATUH) M HAa CaMOCTOSATENBHYIO
paboTy 00yJaroIIXCst

ConeprxaHue JUCHUIUIMHBL, CTPYKTYPUPOBAHHOE 110 pa3jiesiaM C yKa3aHUEeM
OTBEJICHHOT0 Ha HUX KOJINYECTBA aKaJeMHUECKHX YaCOB U BHUJIOB YUEOHBIX
3aHSITUH

Paznenbl MuCHUIUIMHBI U TPYAOEMKOCTh MO BUAAM Y4YeOHBIX 3aHATUH (B
aKaJeMHUYECKHX 4acax)

Ounas popma 00ydeHus

3aounas popma o0ydeHHS

CopepxaHue TUCIUILIMHBL, CTPYKTYPUPOBAHHOE 110 pa3aenam
Coneprxanue JEeKIIMOHHBIX 3aHATUN

Copepxanuie 1a00paTOPHBIX 3aHATUN

CopepxaHue MPaKTUYECKUX 3aHATUN

[lepeuenp y4eOHO-METOAUYECKOTO OOECHEUEeHHs Al CaMOCTOSTEIbHON
paboThI 0OYJAOIINXCS 110 TUCIUATLIINHE

Tembl KOHTPOJIBHBIX PabOT (pa3Aenbl TUCIUTUINHEI)

Tembl KypCcOBBIX TPOEKTOB/KYPCOBBIX paboT

Metoanyeckue yKazaHus Ui 00y4JaroImuXcs 0 OCBOSHHUIO TUCIIMILITHHEI
OO6pazoBaTenbHbIE TEXHOIOTUN

VYyebHo-MeToANYEeCKOe U MHPOPMAIIMOHHOE 00ecTieueH e JUCITUTITMHBI
IlepeueHr OCHOBHOW ¥  JOMOJHUTEIBHOW Yy4eOHOH  JHUTEpaTyphl,
HEOO0XOAMMOM IS OCBOCHHUS AUCIUTUINHBI

[lepeuenr  MHPOPMAIMOHHBIX  TEXHOJOTUHM,  HUCHOIB3YEMBIX  IPHU
OCYIIECTBIICHHH 00pa30BaTEIBHOTO IMpOIecca MO TUCIHIUIMHE, BKIIOYAs
nepevyeHb IPOrpaMMHOro 00eCIeueHHs

[Tepeuenr pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAITMOHHOW  CETH
«UHTepuer» (manee — cerb «MHTEpHET»), HEOOXOIUMBIX HAJSI OCBOCHHS
JTUCTUTUTAHBI

Onucanne  MaTepHalbHO-TEXHHUYECKOHW  0a3bl, HEOOXOAMMOW  JAMs
OCYIIECTBIICHHSI 00Pa30BaTEIBHOTO MPOIEcca O AUCIUTUINHE
OcoOeHHOCTH OpraHu3aluyd OOy4YeHUS MO TUCIUIUIMHE A7 UHBATUIOB U
JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS
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1. Ienu u 321244 0CBOEHHS IMCUHUIITHHbBI

Heab ocBoeHnss AUCHUIIMHBI: GOPMUPOBAHUE Y OOYyYarONIMXCs 3HAHUM O pacuere H
NPOCKTHPOBAHUM HACOCHBIX W  BO3AYXOAYBHBIX CTaHIMH, pa3pabOTKe TEXHUYECKOU
JOKYMEHTAallMd IPU €ro OCYIIECTBIECHHH, B COOTBETCTBHUM C HOPMAaTHUBHBIM JIOKYMEHTAMH,
MIOJIy4EHHUE 3HAHUHM O TEXHOJOTUYECKUX IPOLECCaX CTPOUTEIBLHOTO IPOU3BOACTBA, dKCILUTyaTalluu
OCHOBHOTO M BCIIOMOTaTEJIbHOI'O TEXHOJIOTHYECKOT0 000y 10BaHUSI.

3agauyu AUCHMILINHBI:
- npuoOpeTeHre CIOCOOHOCTH MPOBOJIUTH MPEIBAPUTEIBHOE TEXHUKO-DKOHOMUYECKOE
000CHOBAaHHE IPOEKTHBIX PELLIEHUI IPU IPOEKTUPOBAHUN HACOCHBIX CTaHIIMM;
- U3y4YEeHHE METOJIOB MOAO0pa HACOCOB M HAarHeTaTesell, TeXHOJIOTHYECKOr0 BCIIOMOIaTeIbHOTO
000py/10BaHUsI HACOCHBIX U BO3AYXOJYBHBIX CTaHIUH;
- OCBOCHHE METOAMK THUIPABINYECKHMX M TEXHOJIOTMYECKHX pPacyeTOB HEOOXOAMMBIX IpH
KOHCTPYMPOBAaHUU HACOCHBIX U BO31YXOyBHBIX CTaHLIUH;
- OCBOEHHE TEXHOJOTMYECKHX IPOLIECCOB CTPOUTENBHOIO IPOU3BOJCTBA M 3SKCILUTyaTaluu
HAaCOCHBIX U BO3J1yXOJyBHBIX CTaHLIUN;
- MOJIy4eHHE 3HAHMM 00 aBTOMATH3alMU M DKCIUIyaTallud OCHOBHOI'O W BCIIOMOTaTelIbHOTO
TEXHOJIOTMYECKOr0o 000py10BaHUSI HACOCHBIX U BO3AYXO/yBHbBIX CTAaHIIUH.

2. Ilepeuenb MJIaHUpPYeMBIX pe3yJabTaTOB OO0y4YeHUS] MO JUCIHHUIIMHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

B pesynpTaTe OCBOCHHS IUCHUIUIMHBI OOYYAIOIIUNCS TOJHKEH 00NadaTh CIeIyIOIUMHU
KOMITETEHILIUSIMH .

IIK-3 - cnocoGHOCTBIO MHPOBOJIUTH MPEABAPUTEIBHOE TEXHUKO-IKOHOMHUYECKOE
000CHOBaHME TPOEKTHBIX PpEIICHWH, pa3padaTbiBaTh MPOCKTHYI0 M PabOUYyI0 TEXHUYECKYIO
JOKYMEHTALUIO, opopMIIATH 3aKOHYCHHBIE IIPOEKTHO-KOHCTPYKTOPCKHE paboThI,

KOHTPOJIMPOBATh COOTBETCTBHE pa3pabaThIBACMBIX MPOCKTOB M TEXHUYCCKOW JTOKYMCHTAIIUU
3aJJaHUIO0, CTaHIapTaM, TEXHUYECKUM YCIOBUSAM U APYTUM HOPMATUBHBIM JOKYMEHTaM;

[IK-8 - BiameHWEM TEXHOJOTHEH, METOJaMH JIOBOJKH W OCBOCHUS TEXHOJIOTHYCCKUX
MPOLIECCOB CTPOUTEIHHOTO MMPOU3BOJICTBA, IKCILTyaTalluu, 00CTYKUBAHUS 3/IaHUHN, COOPYKEHUH,
WHXCHEPHBIX CHUCTEM, IMPOM3BOJICTBA CTPOUTEIBHBIX MATEPHAIIOB, W3ICIUNA W KOHCTPYKIIUH,
MaIIvH U 000pyI0BaHUS.

B pesyabTtare oCBOeHMS AWUCHUILUIMHBI O0Y4YalOIIMiic /0JUKeH OBJajleTh
CJIeYIOIIUMU Pe3yJIbTaTaMH 00y4eHUsl M0 TUCHHUILINHE:
3HATh:

- CTaHJapThl, TEXHUYECKUE YCIOBUS U IPYrre HOPMATHUBHBIC TIOKYMEHTHI, HEOOXOUMbIE MTPU
MPOSKTUPOBAHUHM HACOCHBIX W BO3JyXOJIYBHBIX CTaHIMH, OCHOBHOE, BCIIOMOTATEIbHOE
THIPOMEXaHUYECKOe M IHEPreTHYecKoe OOOpYAOBaHME. OCHOBHBIE IAapaMETPbl, HAa3HAUCHMUE,
COCTaB M CHOCOOBI TOA00pa TPU TPOBENEHUH MPEABAPUTEIFHOTO TEXHUKO-IKOHOMHYECKOTO
obocHoBaHus PoeKkTHBIX pemenuit (ITK-3);

- HaCOCHBIC CTAHIMU: Kiaccu(ukanus, oOOpYyIOBaHUE, CXeMa PACIIOJIOKEHHUS arperaTos,
Olpe/ielIeHue pa3MepoB, OCHOBHOE U BCIOMoOraTeilbHOe OOOpYJOBAaHUE; BO3IYXOYBHBIE
CTaHIIMHM: CXEMBI, BBIOOp OOOPYAOBAaHHS; OKCIUTyaTallMI0 HACOCHBIX CTAHIWNA: TEXHUKO-
skoHoMuueckue nokaszatenu (ITK-8).
yMeThb:

- BBIOpaTh CXe€My KOMIIOHOBKM HACOCHOW CTaHIUU, [UIsI TIPEUIaraéMblX YCIOBHH,
000cHOBBIBaTh MpoekTHOE perrerue (ITK-3);

- DKCIUTYaTUPOBATh HACOCHBIC U BO3Myx0oyBHbIe cTaHimu (ITK-8).

BJIAJ1€Th:

- HaBBIKAMU TPOCKTHPOBAHMS HACOCHBIX W BO3AYXOIYBHBIX CTAHIIMNA, OTIEIHHBIX Y3JIOB,
TEXHHYECKOH JIOKYMEHTAIMEH; TPaMOTHO TIPUMEHSTH OIBIT POCKTHPOBAHKS U JAHHBIC THITOBBIX
npoekToB ([TK-3);

- TEXHOJIOTHEW ¥ AKCIUTyaTallield OCHOBHOTO W BCIIOMOTATEIEHOTO 000pYyI0BaHUN HACOCHBIX
crannuii (I1K-8).



3. Mecto aucuumimmabl B ctpykrype OOII 6akanaBpuara

Hucrunmaa b1.B.07 «HacocHbie U BO3MyXOAyBHBIC CTAaHIIMU» PEATH3YETCs] B paMKax Oioka

«/IMCIUIIIMHB) BApUaTUBHOW YaCTH.

Jducouniuua Oa3upyercsi Ha pe3yJbTarax OO0y4YeHHsl, IOJYYEeHHbIX B paMKax
H3yUYeHHsl CAeAyIuX Tucuuminn: «MaremaTukay, «AHxkeHepHasi rpadpukay, « DU3uKa,
«'mapaBianka cucreM BOAOCHAOKeHUSI U BOJ0OTBelleHUs1», «OCHOBBI THAPABINKH M

TECINJIOTEXHUKHN».

4. O0beM IMCUMILUIMHBI B 3a4YeTHBIX €JIMHHIAX € YKa3aHHeM KOJHYeCcTBa

aKaJleMH4YeCKHX YacOB, BbIJeJeHHbBIX HAa KOHTAKTHYI0 Ppadory o0yuyarwiuxcs
npenojaasaresieM (Mo BUAAM 3aHATHIT) U HA CAMOCTOATEIbHYI0 padoTy 00y4alommxcs

®opma o0yueHus

Ounas

3aounas

1

2

3

TpyaoeMKoCTh B 32a4€THBIX
eMHULAX:

4 cemectp — 3 3.¢.;
Bcero - 3 3.e.

4 cemectp —13.¢.;
5 cemectp — 2 3.¢€.;
BCEro - 3 3.e.

1Mo y4e0HOMY IJIAHY:

AyIUTOPHBIX (BKJIKOYasi KOHTAKTHYI0 padoTy 00y4arouuxcs ¢ Ipenogapa

TeJjieM) 4acoB (Bcero)

Jlextim (JI)

4 cemecTp — 18 yacos.;
Bcero - 18 yaco

4 cemecTp — 2 vaca.;
5 cemecTp — 4 4aca.;
Bcero - 6 yacos

Jlaboparopusie 3ansaTus (JI3)

4 cemecTp — 18 yacos.;
Bcero - 18 yacos

5 cemectp — 4 yaca;
Bcero - 4 yaca

[paxTuaeckue 3austus (113)

4 cemectp — 18 yacos.;
Bcero - 18 yacos

4 cemectp — 2 yaca;
5 cemectp — 2 yaca;
Bcero - 4 yaca

CamocrostenbHas padorta (CPC)

4 cemectp — 54 yaca;
BCero - 54 yaca

4 cemectp — 32 vaca;
5 cemecTp — 62 vaca,
Bcero - 94 yaca

®opMa TeKyLIero KOHTPOJIst:

Konrtponbnas pabota

YYeOHbIM NIAHOM
He npedycMompeHvl

V4eOHbIM NAAHOM
He npedycmMompeHsl

dopMa NPOMEKYTOYHOM aTTeCTALMU:

OK3aMeHbI

cemectp — 4

cemecTp — 5

3auer

VUeOHbIM NAAHOM
He npedycmMompeHtsl

V4eOHbIM NAAHOM
He npedycmMompenbl

3auer ¢ OIeHKOH

VueOHbIM NIAHOM
He npedycMompeHbl

VUeOHbIM NAAHOM
He npedycmMompeHvl

Kypcosas pabora

VUeOHbIM NAAHOM
He npedycmMompeHtsbl

V4eOHbIM NAAHOM
He npedycmMompeHbl

KypcoBoii mpoekt

cemectp — 4

cemecTp — 5




5. CopepxaHue TMCUHUIIMHBI, CTPYKTYPHMPOBAHHOE MO pa3jejaM ¢ yYKa3aHHEeM OTBEJeHHOI0 HA HUX KOJMYeCTBA aKaJleMUYeCKUX

YacoB M BU/JIOB Y4eOHbIX 3aHATHI

5.1. Pa3gesibl AUCHUIIMHBI U TPY0€MKOCTH 110 BHIaM Y4eOHBIX 3aHATHI (B aKajeMHUYeCKHX 4acax)

5.1.1.0uynHas popma oOyueHust

Pacnpenesienne Tpy10eMKOCTH pa3iena (B 4acax) 10 BUAaAM
8 N N
o 4eOHOI padoThl @DopMa NPOMeKYTOUHOM
Ne Pasjes QuCHHIIHHBI S E{ o Y P OpMa IPOMEIKYTOHO
S R 3) KOHTAKTHas aTTecTaluu U TEeKyIero
n/ (mo cemecTpam) pe 3
I ° a z CPC KOHTPOJIA
S g @) J J3 3
2]
1 2 3 4 5 6 7 8 9
1. I'mapaBnuyeckue MalIuHbI I
MepeKavYnBaAHUS KUIKUX U TA30BbIX 52 4 6 18 6 22
cpen
2 HacocHble 1 BO3ayX0yBHEIE
CTaHIHHL. 24 4 6 6 12
3. BcnomorarensHoe obopynoBaHue KypcoBoii mpoekt, JK3amMeH
HACOCHBIX M BO3IIyXOTyBHBIX 18 4 4 4 10
CTaHIUI
4, ABTOMaTH3aUA U
TeJeMeXaHHu3aIns HACOCHBIX U 14 4 2 2 10
BO3/[yXO/{yBHBIX CTaHIIUN
Hroro: | 108 18 18 18 54
5.1.2.3a0uynas ¢opma o0yueHust
% Pacnpenenienne Tpy10eMKoCTH pa3jiesia (B 4acax) mo Buaam .
S = o . ®opMa IPOMEKYTOIHOI
Ne Paznen nucuuniinHbl o o = y4eOHOi padoThl
g =5 3) aTTecTaAllMU U TEKYIEro
n/ (mo cemecTpam) P 3 KOHTAKTHAasl
I ° a z CPC KOHTPOJIA
SE| © J3 3
=) J




2 3 4 8 9

I'uapaBInyecKye MalIMHEL IS
MepeKauYnBaHuUs JKUIKUX U Ta30BbIX 39 45 32
cpen
HacocHble 1 BO31yXOyBHEIC
CTaHIIUH. 25 S 22
BcnomorarensHoe 000pyI0BaHKE KypcoBoii mpoekT, DK3ameH
HACOCHBIX U BO3JYXOYBHBIX 22 5 20
CTaHIMH
ABTOMAaTH3aIUA U
TelleMeXaHN3alHs HACOCHBIX U 22 5 20
BO3yXOIyBHBIX CTAHIIMN

Hroro: | 108 94




5.2.

CopaepixaHue TUCHMILIMHBI, CTPYKTYPHMPOBAaHHOE N0 pa3ieiaM

5.2.1. Copep:kaHue JeKIMOHHbIX 3aHATHI

HaumenoBanue pasaesa
JMCHUIJINHBI

Conep:xanne

2

3

FI/IILpaBJ'II/I‘ICCKI/IC MallIuHBbI
I ICpCKavYrBaHUs
PKUJIKUX U Ta30BBIX CPE/

Baenenne. Knaccudukamms HaCOCOB, OCHOBHBIE TTapaMeTpPhI, CXEMBI
ycTpoiicTBa W mpuHOMN AeiicTBUsl. CXeMbl HAaCOCHOM YCTaHOBKH,
Harmop, pas3BuUBaeMblii HacocoM, MomHocth u  KIIJ Hacoca.
Kunematnka  ABWKEHHS  KHOKOCTH W pabodeM  Koiece
eHTpoOexkHOro Hacoca. OCHOBHOE ypaBHEHHE Hacoca.
[Momobue HacocoB, ¢opMmylnsl TmepecueTa |
OBICTPOXOMHOCTH. BbBICOTa BCachlBaHHMS HAacOCOB,
KaBUTAIHA, IOITYCTUMOE 3HaYE€HHE BHICOTHI BCACHIBAHHS.
[XapaKkTEepUCTUKH U PEKUM pabOTHI JIOMACTHBIX HACOCOB, CHOCOOB]
MOJYYCHNSI XapaKTEPUCTUK HACOCOB. VI3MEHEHHe XapaKTepUCTHUK
HACOCOB TPH HM3MEHEHHM YaCTOTHl BPAICHHUS M T'€OMETPHYECKHX
pa3MepoB pabouero kosieca. HeycraHoBUBIIMECS M TIEpEXOIHbBIE
[PEKUMBI pabOTHI HACOCOB.

CoBMmecTHass paboTa HAcocoB B ceTH. PerymmpoBaHue paboTH]
HACOCOB, TapajulelbHasi M TOCIeJOoBaTeNbHAas pPadoTa HACOCOB.
KOHCTpYKIIMM HACOCOB: IICHTPOOCKHBIX, OCEBBIX, CKBa)XUHHBIX|
MMaroHanpHbBIX. Hacockl W HMX  KOHCTPYKIHMH:  BHXPEBEIC,
BOJIOKOJIBIIEBBIC, CAMOBCACHIBAIOIIINE.

OOBeMHbIC HaCOCHI (mopurHeBkIe), BUOpaIMOHHEIE.
BomonogseMHUKH: CTpYyHHBIC, BO3AYIIHBIE, BETPOBBIC, JICHTOUHBIC,
MmoyaBTOMaTn4eckue. Komrpeccopsl W BO3LYyXOJIyBHHKH, THIIBI
HACOCHBIX cTaHIMi. OCHOBHOE DHEPTreTHYECKOE U BCIIOMOTATENBHOE
000pyIOBaHME HACOCHBIX CTaHIMK. BIOOp 0OCHOBHOTO 0060py10BaHUS]
HACOCHBIX CTaHIUH, PACYeT PeXKUMa pabOTHI, BHIOOpP THIA U YHCIIA
HACOCOB.

k03¢ urment
UX CXEMBHI,

HacocHrble n
BO3/[yXO/TyBHBIE CTAHIUH.

OCHOBHbIE KOHCTPYKTHUBHBIE PEILIEHUS 371aHUN HACOCHBIX CTaHI[HIL:
BCACBHIBAIOIIME W  HAIOpHBIE TPYOONPOBOXBI,  PACIIOJIOXKECHUE
ArperaToB U OIPENCICHUE OCHOBHBIX Pa3MEpPOB 3JaHUl HAaCOCHBIX
craHiui. [IoBbICHTENBHBIE M HUPKYJIALIMOHHBIE HACOCHBIE CTAHIIUH.
Kanann3anuoHHble HacocHble cTaHuuu. Kraccugukanus, cxembl
ycTpoiictBa. IlpuemHBIE pe3epByaphl, OINpEAEIEHHE EMKOCTH,)
[PacCIIOJIOKEHUE HACOCHBIX arperaTtoB. BoOJONpPOBOIHBIE HACOCHBIE
CTaHIIHH.

KoHCTpyKIIMM KaHaJIM3allMOHHBIX HACOCHBIX CTAHIMH, OCOOCHHOCTH
[yCTpOMCTBa  BCACHIBAIOIIMX W  HAMOPHBIX  TPyOOIPOBOJIOB.
CrieninanbHble  TUOBl  KaHAJIM3AIIMOHHBIX ~ HACOCHBIX  CTAaHIUH.
PIIEKTpUYECKas 4acTh, aBTOMATU3aL1s] HACOCHBIX CTAHIIMH.

BcnomorarenbHoe
000pyT0BaHME HACOCHBIX U
BO3YXOIyBHBIX CTAHIIHH.

BciomoraTtenbHOe 00OpyIOBaHWE HACOCHBIX W BO3AYXOIyBHBIX
CTaHLUH

ABTOMaTH3anug u
TeJIeMEXaHN3aus
HACOCHEBIX U
BO3IyXOAYBHBIX CTAHIIMM

IABTOMAaTH3aMMsl W TeJIeMEXaHU3alusd HACOCHBIX W BO3IYXOTyBHBIX
CTaHIINH




5.2.2. Copep:xaHue 1a00paTOPHBIX 3aHATHI

Ne HaumenoBanue pa3ngena
- JTUCIUIIINHBI Conepixanue

1 2 3

1 [Cuppasnuueckue MamuHbl |Padota 1. 3yueHne KOHCTPYKIMK IWHAMUYECKOTO JIONACTHOTO
U1 IepeKavynBaHus Hacoca.

PKUIKUX M Ta30BBIX cper  |Pabora 2. MicipiTaHue TUHAMAYECKOTO JIOMACTHOTO HAcOCa.
PaboTa 3. [lapamnensHas paboTa ABYX AMHAMHYECKHX JIOMACTHBIX
HaCOCOB.
PaGota 4. IlocnenoBatensHast paboTa IByX JTHHAMUYIECKHIX
ITONACTHBIX HACOCOB.
5.2.3.Conep:xaHue NPaKTHYECKUX 3aAHITHH
HaumeHnoBanue pasaesia
Ne Coaep:xanue
AUCIUIIIMHBI
1 2 3

1 [MmapaBnudeckre MammHbl |Ha3HaueHwe TEXHUYECKUX U pab0YrX XapaKTEPUCTHK HACOCOB.
U1 IepeKaunBaHus Onpenenenne OTMETKH OCH Hacoca, MpoBepKa KaBUTALIMOHHOTO
PKHUJIKUX U Ta30BBIX CPEL pariaca.

OrnpeneneHre pacueTHOTO pacxo1a U MOJHOr0 Haropa HaCOCHBIX
CTaHIIMH CUCTEM BOJOCHA0XEHHS U BOJIOOTBEICHUS

2 | HacocHrie n IPacueT BO31yX0lyBHOM CTaHLINU

BO3YXOAYBHBIC CTAHUMHU [PacyeT HACOCHBIX CT. MEPEKAYKH OCATAKOB
Pacuer HacCOCHOW CTAHIIMK CHCTEMBI BOJOCHA0KEHHS 1
BOJIOOTBEICHUS

3 |BcnomorarensHoe [Tomx6op ocHOBHOTO M BcioMoratenbsHoro odopynosanns KHC n HC.
o0opyaoBaHHe HACOCHBIX | [OTpe/ielieHre eMKOCTH IPUEMHOTO pe3epByapa.
BO3JYXOJYBHBIX CTaHIUH.

4 | ABTOMaTu3auus u CocTaBiieHUE CXEM aBTOMAaTU3alMU U TeJIEMEXaHU3alu1 HACOCHBIX U
TelleMeXaHu3alus BO31YXOQYBHBIX CTAHIIMM. ABTOMATU3aLMsI HACOCHBIX CTAaHIUH.
HACOCHBIX U
BO31yXOAYBHBIX CTAHLIMIA

5.2.4. IlepeyeHb Y4eOHO-MeTOIMYECKOro oOecmeYeHHs] IS CAMOCTOSITeIbHOI
padoThI 00y4YAIOUIMXCS N0 AUCHUIIIIHHE

Ounas ¢gopma 00yueHus

HaumenoBanue pa3naena

YueOHO-MeTOAMYECKOE

Ne Conepxanne
JUCIUTIIMHBI ob0ecmeueHue
1 2 3 4
1 [MmapaBnudeckue MamuHbl 471 [lonroToBKa K 1aOOpaTOpPHEIM U
MepeKavYnBaHUS KUAKUX U MPAKTHIECKUM 3aHSITHUSIM 10 [11, [2] - [4], [10]
Ta30BBIX Cpel M3y4aeMOMYy pa3fieny AUCLUILIUHEL.
[ToaroroBka KypcOBOIr'O MPOEKTA.
TloaroToBka K SK3aMEHY.
2 | HacocHbie u Bo3myxoayBHBIE |[l0ATOTOBKA K TPAaKTHICCKIM

CTaHIIUH

BaHATHAM IO U3y4aEMOMY PaA3AEITY
mucuuruinHbL. [loaroroBka
KypcoBoro npoekta. [loaroroska k
PDK3aMEHY.

[1], [5] - [10]




3 |BcmomorarensHoe
000pyIOBaHNE HACOCHBIX H
BO3/yXO/IyBHBIX CTaHIIHUH.

[MoAroToBKa K MPAKTHYECKUM
BaHSATHSIM IO U3y9aeMOMY pa3ieiny
imuctuminHel. [logroroska
KypcoBoro npoekTa. [logroroska k
PK3aMeHy.

[1], [5] - [10]

4 | ABTomMaTu3anus u
TeJIeMeEXaHU3alusI HaCOCHBIX U
BO3JIyXOAYBHBIX CTaHIIUN

[loaroToBka K NPaKTHYECKUM
BaHATHSIM [0 U3y4aeMOMYy pa3aemy
imucuumuHel. [loaroroska
KypcoBoro npoekta. [loaroroska k

PK3aMEHYy.

[1], [4], [10]

3aounas popma oOyueHnust

HaumenoBanue pa3gena
AMCHUILJIMHBI

Conep:xanue

YuyeOoHO-MeTOANYECKOE
od0ecmeyeHue

1 2

3

4

1 [MuppaBaudecKre MAITHHBI IS
MepeKaunBaHuUs KUIKUX U
ra30BbIX Cpell

[MoaroroBka K JJaOOpaTOPHBIM U
[IPaKTUYECKUM 3aHATHUSIM I10

M3y4aeMOMY pa3lely JUCHUIUIMHEIL.

IToaroToBka KypcoBOIr'O MPOEKTA.
TloaroToBka K SK3aMEHY.

[1], [2] - [4], [10]

2 | HacocHble 1 BO31yXO1yBHbBIE
CTaHINH

IloaroToBka K MpakTHUYECKUM
BaHATHUSAM IO U3Yy4aeMOMY pa3aeiry
mucuIuInHLL. Tloaroroska
KypcoBoro npoekra. Iloaroroska k
PK3aMEHY.

[1], [5] - [10]

3 | BcnomorarenbHoe
000pyIOBaHNE HACOCHBIX H
BO3AYXOAYBHBIX CTaHIIUH.

[loaroToBka K NpakKTHYECKUM
BaHATHSM IO U3y4aeMOMY pa3zieity
imuctuInHbl. [logroroska
KypcoBoro npoekta. [logroroska k
PK3aMEHY.

[1], [5] - [10]

4 | ABTOMaTH3alMs U
TeaeMEXaHU3aIMsI HACOCHBIX U
BO3YXOJyBHBIX CTaHIINN

TToaroToBka K MpakTHUECKUM
BaHATHUSIM IO U3y4aeMOMY pa3einy
imucouimeEL. [ToaroroBka
KypcoBoro npoekta. [lonroroBka k

DK3aMEHY.

[1], [4], [10]

5.2.5. TeMbI KOHTPOJIBLHBIX PadoT

VY4eOHbIM MJIaHOM HE IPeAyCMOTPEHBI.

5.2.6. TeMbI KypCOBBIX I

POEKTOB

1. TIpoekTupoBaHHE U pacyeT BOJOTPOBOTHON HACOCHON CTaHITUH.
2. TlpoexTupoBaHue U pacyeT KaHATU3alMOHHON HACOCHOW CTaHIUU.

6. MeroauyecKkue yKa3aHusi JAJisl 00yYAIOIIUXCS MO0 OCBOEHUIO THCIIATITHHBI

Buj yyeOHoii padoThl

Opranmaunﬂ ACATCJIBbHOCTH CTYICHTA

1

2

Jlekmus

Hanucanue koHCIeKTa JEKIUil: KpaTKO, CXEMAaTU4HO, MOCIIEI0BATEIIBHO.
DUKCUPOBATH OCHOBHBIE MTOJIOKEHUS, BBIBOJIBI, (POPMYIUPOBKH,

0000IIIeHNs; OTMEYATh BAKHBIC MBICIH, BBIIEIATH KIFOYEBHIC CJIOBA,
TepMHHbL. [IpoBEepKka TEPMHUHOB, NOHATUI C MOMOIIBIO SHIMKIONEAUH,
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cloBapel, CIPaBOYHHUKOB C BBIMKACHIBAHUEM TOJKOBAHUW B TETPAb.
O003HaYNTh BOMPOCHI, TEPMUHBI, MaTepHaj, KOTOPHIH BHI3BIBACT
TPYJAHOCTH, OTMETUTh U TOIBITATHCS HAHTH OTBET B PEKOMEHIYEeMO
nutepatype. Eciin camocTosiTensHO HE yaaeTcs pa3o0paThCest B
MaTepuaie, Heo0XoauMo c(hopMyIupoBaTh BOMPOC M 3a/1aTh
MPENoJABATENI0 HA KOHCYIbTAIIUN, HA MPAKTHICCKOM 3aHSTHH.

[IpakTHyeckue 3aHATHS — 3aHATHSI IO PEIICHUIO Pa3IMYHBIX IPUKIIAJIHBIX
337124, 00pa3Ibl KOTOPBIX OBUIY JIaHBI HA JICKIUSAX C MPUMEHEHUEM
Pa3MUYHBIX 00pa30BATENBHBIX TEXHOJIOTHIA. B UTOTE Y Kaskoro
00y4aroIerocs J0JDKeH OBITh BRIPa0OTaH OTpeAeTICHHBIH
poheCCHOHANTLHBIN TOAXO/] K PEIICHUI0 KaXKI0W 3a7auu 1 uHTyuIms. Ha

TIpakTrueckue

ARSI MPAaKTHYECKHUX 3aHATHAX 00y4aroLecs: CHCTEMaTU3UPYIOT, 3aKPEIUIIOT U
YIIIyOJISIFOT 3HAHUS TEOPETUUECKOI0 XapaKTepa; y4aTcs IpUueMaM peleHHs
MPAaKTUYECKUX 3a/1a4, OBJIAIEBAIOT HABBIKAMHU M YMEHUSMU BBITIOTHEHUS
pacyeToB, rpahUUECKUX U APYTHX BUAOB 3aJaHUi; pabOTaIOT C KHUTOM,
CITy’)keOHOHN TOKyMEHTAIHEeH 1 CXeMaMH, TOJIb3YIOTCS CIIPAaBOYHON U
HAYYHOMH JINTepaTypol; GOpMHUPYIOT YMEHHE YUUTHCS] CAMOCTOSITENBHO.

JlaboparopHbie

SIS Meroauueckue yKa3aHus MO BBINOJHEHUIO J1a00PaTOPHBIX paboT

KypcoBoit npoekt

Wzydenne Hay4dHOM, y4eOHOW, HOPMATUBHOW U JIPYTOH JIUTEpaTyphL.
Ot6op HEoOXoAMMOro Marepuana; GOpMUPOBaHUE BHIBOJOB U
pa3paboTka KOHKPETHBIX PEKOMEHIAIUI 10 PEIICHUIO MOCTaBICHHON
LeJId ¥ 33/1a4M; NPOBEACHHE NMPAKTHYECKUX HCCIENOBAHMNA IO NAaHHOU
Teme. MHCTPYKLuS 1O BBIIIOJHEHUIO TPeOOBaHHH K O(OPMIICHUIO
KypCOBOM pabOTHI/KypCOBOT0 MPOEKTa HAXOJIUTCS B METOIUYCCKHIX
MaTepHasIax N0 JUCUHUILINHE.

CamMocrosTeNnbHas
pabota /
WHAUBUIyaJIbHbBIC
3aIaHus

3HAaKOMCTBO C OCHOBHOW U JONOJHUTENbHOU JIUTEPATYPOM, BKIIIOUAs
CIIpaBOYHbIC U3JaHUA, 3apy6e)KHI)IC HCTOYHHKH, KOHCIICKT OCHOBHBIX
MOJIOKECHUH, TEPMUHOB, CBEJICHUH, TPEOYIOMINXCS AJISl 3aTIOMUHAHUS 1
SBJISIFOIIMXCS OCHOBOIIOJIATAIOIIMMU B 3TOi Teme. CocTaBieHue
AQHHOTALMH K NPOYUTAHHBIM JIMTEPATYPHBIM HCTOYHUKAM H JP.

IlonroroBka K
PK3aMeHy

[Tpu moAroTOBKE K 9K3aMEHY HEOOXOANMO OPUEHTHUPOBATHCS Ha
KOHCIIEKTBHI JIEKIIMH, pEKOMEHAYEMYIO JINTEPATYPY U JIP.

7. OOpa3oBaTe/ibHbIE€ TEXHOJIOTHH
[Tepeuens 00pazoBaTEIbHBIX TEXHOIOTHIA, HCTIONB3yEMbIX MPU U3yYSHUH JUCIIUITITUHBI
«HacocHbie n BO31YXOAYBHBIC CTAHIITUU ).

Tpaauunonnsie 00pa3oBaTebHble TEXHOJIOTHH

[Iepeuenb 006pa3oBaTENbHBIX TEXHOJIOTHH, HCTIONb3YEMbIX IPU U3YYEHUU JUCITUILINHBI
«HacocHble M BO31YyXOJyBHBIE CTaHIMM», MPOBOJATCS C HCIOJB30BAHUEM TPAAUIIMOHHBIX
00pa30BaTENbHBIX TEXHOIOTUH OPUEHTUPYIOIIMECS Ha OpraHU3aluio 00pa30oBaTEIbHOIO
npouecca, MpeArnoIaranlilyo NpsAMYy0 TPaHCISALHIO 3HAHUM OT NpEnojaBaTessd K CTYIEHTY
(MIpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WIUIIOCTPATUBHBIX METO/OB OOy4YeHus),
yueOHasi IeATEeNIbHOCTh CTYJIEHTa HOCUT B TaKUX YCJIOBUSX, KaK MPaBUIO, PENPOAYKTHUBHBIN
xapaktep. ®opmbl yd4eOHBIX 3aHITUN C UCTIOIB30BAaHUEM TPAJAULIMOHHBIX TEXHOJIOTHIL:

WNudopmanronnas

JCKIMA  —  TIOCJICOOBATCIIBHOC H3JI0KCHUC Marepurajia B

JTUCIUATIIMHAPHOM JIOTUKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BEpPOATBHBIMH CPEACTBAMU

(MOHOHOF HpCHOIlaBaTCHSI).

HpaKTquCKoe 3aHATUC — 3aHATUC, MMOCBAIICHHOC OCBOCHHUIO KOHKPETHBIX yMeHI/II\/'I u
HABBIKOB 110 TIPEIIOKEHHOMY alTOPUTMY.

JlabopaTopHas paboTa — opranuzaiusi yaeOHOW paOOThl C peaIbHBIMUA MaTepHUATbHBIMU
U UHPOPMAIIMOHHBIMU OOBEKTaMH, JKCIEPUMEHTANbHAs padoTa C aHAJIOTOBBIMH MOJIEISIMU

peaTbHBIX 0OBEKTOB.

I/IHTepaKTI/IBHLIe TEXHOJO0INH
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[To mucnumumue «HacocHble W BO3AYXOIYBHBIE CTAHIUWY» JIEKIIMOHHBIC 3aHATHUS
MIPOBOJIATCS C UCTIOJIB30BAHUEM CIICTYIOITUX HHTEPAKTUBHBIX TEXHOJIOTHIA:

Jleknusi-Bu3yalu3anus - MpeAcTaBisieT co00il BU3yanbHy0 GOpMy MOAaud JEKIMOHHOTO
Marepuana cpeactBamu TCO uimm ayTuoBUICOTEXHHUKHU (BUIACO-TIEKIHs). UTeHHE TaKOW JICKIIUU
CBOJIUTCS K Pa3BEPHYTOMY WJIM KPaTKOMY KOMMEHTHPOBAHHUIO MPOCMATPUBAEMBIX BH3YyaTbHBIX
MaTepuasioB (B BUIE cxeM, Tabiumi, rpadoB, rpaduxoB, moxenel). JIeKuus-BU3yaIH3aIus
MOMOTaeT CTyJAEHTaM IMpeoOpa3oBhIBATh JEKIMOHHBIA MaTepuanl B BH3yalbHYI (Gopmy, 4TO
criocoO0cTBYyeT (POPMUPOBAHUIO Y HUX NMPO(ECCHOHATBHOTO MBIIIICHUS 32 CYET CHCTEMAaTH3aIun
Y BBIJICTICHHUS] Han0oJIee 3HAYUMBIX, CYIIIECTBEHHBIX 3JIEMEHTOB.

[To mucnunnmHe «HacocHble W BO3IYXOAYBHBIE CTAHIIMH» TPAKTHYECKUE 3aHITHS
MIPOBOJISITCS C UCTIOJB30BAaHUEM CIICTYIOIINX HHTEPAKTUBHBIX TEXHOJIOTHIA:

[Temarornyeckue TeCTOBbIE 3aJaHUS TSl IPOBEPKH 3HAHUH 00YyJarOIITHXCSI.

[To mucnumumbae «HacocHble W BO3AYXOIYBHBIE CTaHIUU» J1a0OPATOPHBIC 3aHSITUS
MIPOBOJIATCS C UCIIOIB30BAHUEM CIICYIOIINX HHTEPAKTHBHBIX TEXHOJOTHMA:

Pabora B ManpIX rpymnmax — 3TO OJlHA M3 CaMbIX MOMYJSPHBIX CTPATETHi, TaK KaK OHA

JaeT BceM 00ydJaromuMcs (B TOM YHCIIE U CTECHUTENbHBIM) BO3MOKHOCTh Y4aCTBOBATh B padoTe,
MPAKTUKOBATh HABBIKM COTPYAHHYECTBA, MEKIUYHOCTHOTO OOIICHUS (B YACTHOCTH, YMCHHE
AKTHUBHO CIIYIIaTh, BEIpa0aThIBaTh 00Illee MHEHHUE, pa3peliaTh BO3HUKAIOIIUE pa3Horiacus). Bee
3TO dYacTo OBIBa€T HEBO3MOXKHO B OOJIBIIOM KOJUIEKTHBE. Pabota B Mamoil rpynme —
HEOThEeMJIEMas YaCTh MHOTMX HHTEPAKTUBHBIX METOJIOB, HAITPUMED TaKHX, KaK MO3ankKa, 1e0aThl,
OOIIECTBCHHBIE CIYIIAHUS, TIOYTH BCE BUJIBI HMHTALIUN U JIP.

8. Y4edHO0-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecneueHrue TUCIIHIIITMHBI

8.1. IlepeyeHb OCHOBHOIi M [IONOJHHUTEJbHOH Yy4eOHOH JUTepaTyphbl,
HEe00X0AMMO 1JIl OCBOCHUS JUCHUIIINHBI
@) ocHO6HaA yuedHaA Tumepamypa:

1. 3anyukwuii 3.B. Hacocubie craniuu. KypcoBoe mpoektupoBanue. YueOHOe mocodue. T.
Mocksa: UnTerpain, 2014.

2. Iauex I1.M. Hacocbl, BEHTHIIATOPBI, KOMIIpecCOphl. YueOHoe nmocobue: YueOHUK uis
BY30B. I. Mocksa: ACB, 2013.

3. bproxanos O.H. OCHOBBI THIPABIMKY U TEIUIOTEXHUKH: Y YeOHUK SISl By30B. T. MOCKBa:
Axanemns, 2008.

4. Kapaces b.B. HacocHble 1 BO3lyX0yBHbIE CTaHLMU. YUEOHUK IJIs By30B, I.MoOCKBa:
Wnterpan, 2016.

5. TuxonenkoB B.I1. Hacockl 1 HacocHbIe cTaHIMU: ydeOHOE mocobue : B 2-X 4., Y. 1.
Hacocublie CTaHIIMH. Mocksa: Anbraup-MI'ABT, 2005.- 121 c.
https://biblioclub.ru/index.php?page=book red&id=430699&sr=1.

0) 1omoJIHUTeILHAS YuyeOHasi JIuTeparypa:

6. Kapenun B.S1., Hacoch! u HacocHble cTannuu, T.MockBa: Ctpoiinzaar, 1986.

7. CtpouTtenbHble HOPMBI U TipaBuia: Bomocnabxenue. HapyxHbie CETH U COOPYKEHHS.
CHulI 2.04.02-84. M..IUTTI I'occtposs CCCP. 2000.

8. CrpowurtensHbie HOpMBI U TipaBmia: Kanamusanus. HapykHble CeTH B COOPYKEHUS.
CHullI 2.04.03-85. M..IUTII I'occtpos CCCP. 1996.

9. TuxonenkoB B.I1. Hacocel n HacocHbIe CTaHIMH: yueOHOE mocobue : B 2-X 4., Y. 2.
Hacocurie CTaHIIUU. Mocksa: Anbtaup-MI'ABT, 2005.- 186 c.
https://biblioclub.ru/index.php?page=book_red&id=430700&sr=1
8) nepeuens yueOHO-MemoOu1ecKo20 obecneuenus:

10. YdeOHO-MeTOMMYecCKOe TocoOme 1o aucnuiuinHe «HacocHble W BO3AYXOIyBHBIE
craHuum». /g GakanaBpoB o4HOM M 3a04HOM Gopm oOyuenus npodwmis «BogocHabxeHnue u
BomooTBeneHue». — Acrpaxanb: [AOY AO BO «AT'ACY», 2017 1. — 54 c.
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https://biblioclub.ru/index.php?page=publisher_red&pub_id=19856
https://biblioclub.ru/index.php?page=book_red&id=430699&sr=1
https://biblioclub.ru/index.php?page=publisher_red&pub_id=19856

8.2. Ilepeuensn

nmporpaMmmHoOro odecneyeHns

HH(pOpMAMOHHBIX
OCYIUECTBJICHHH 00pa30BaTeJILHOIO Ipouecca IO JMCUUILIHHE,

TeXHOJIOTHH,  HCIOJb3yeMbIX  MNpPH

BRJIIOYasd II€PEYCHb

Microsoft Imagine Premium Renewed Subscription;

Office Pro+ Dev SL A Each Academic;

ApacheOpenOffice;

7-Zip;

Adobe Acrobat Reader DC,;
Internet Explorer;

Google Chrome;

Mozilla Firefox;

VLC media player;

8.3. Ilepeuenbp pecypcoB

I/IH(l)OpMaIII/IOHHO-TeJIeKOMMyHI/IKaIII/IOHHOﬁ

ceTn

«HuTepHeT (1as1€e — ceTh «MHTEpPHET»), HEOOXOAUMBIX /1JI51 OCBOEHHS THCIHIIIAHbBI

DnekTpoHHas HHHOPMALMOHHO-00pa3oBaTebHas cpelia Y HUBEPCUTETA, BKIFOUAIOIIas B ceOs:

1.

N

Oopasosarenbublil moprain (http://edu.aucu.ru)

DJEKTPOHHO-OMOIMOTEUHAS] CUCTEMBI:
OnekrpoHHO-0uOMoTeuHast cucrema «IPRbooks» (http://www.iprbookshop.ru/)
ObC «YHuepcurerckas oubnuorea onnaiiny (https://biblioclub.ru/)

DneKTpoHHBIE 0a3bl JaHHBIX:
Hayunas snexrponnas 6udanoreka elibrary.ru (https://elibrary.ru)

9. Onucanue

MaTepuaJIbHO-TEXHUYECKOM

0a3mbl, HEe00X0 MO IS

OCyIeCTBJICHUSA 06p330BaTeJIbHOFO nmpouecca nmo IMCUMIJIMHE

N HaumeHoBaHMe crieNMATBHBIX OcHAIlEHHOCTH CNENUATLHBIX OMeEIeHn 1
/o TMOMeLeHU 1 NoMeleHH i 151 MOMeIleHUH JAJI5l CAMOCTOATEIbHON PadoThI
CaMOCTOSATEeIbHOH padoThI
1 AynuTopus A JTEKIIUOHHBIX 3aHATHH Ne301, yueonwblii kopmyc Ne6
414006, r.Actpaxans, nep. lllaxrepckuii / Komrmiekt yuebHoi mebenn.
yi1. JL. Toncroro/yi. Ceuenosa 2/29/2, ITepeHOCHO# KOMIUIEKT MYyJIbTUMEIUIHHOTO 000pYA0BaHUSI.
aymuropus Ne 301,102 «6», yaeOHbIit Haruspusie igiggm’ =
] «0», yueoHbIil Kopmyc Ne6
xopriyc Ne6 KommekT yue6HON Mebenu
[lepeHOCHO¥ KOMITIEKT MYJIbTUMEIUHHOTO 000pyI0OBaHNSI.
2 AyIUTOpHs Ul TIPAKTUYECKUX 3aHATHH Nel03 «0», yaeOnblii kopmyc Ne6
414006, r.Actpaxans, riep. lllaxrepckmii / Kommuexr 31‘166H0ﬁ MebeH. .
yii. L. Toncroro/yxn. Ceuerosa 2/29/2, [epenocHoii KOMHJ‘IGK; MYJIBTUMEMHHOTO 000PY/IOBaHUSL.
ayautopust Ne 103 «6», 102 «6», yueOHbIH Jlevonctp au;g‘:;oz 60» opqyellﬁoffz]:ini;) ve No6
xopriyc Ne6 Kommnext yaeGHOH MG;GZ;IH/I. P
[lepeHOCHO KOMIUIEKT MYJIbTUMEANIHOTO 000PYIOBAHNS.
JleMOHCTpaMoHHOE 000PyI0BAHHE.
3 Aynuropus 1y 1aG0paTOPHBIX 3aHATHH Ne102 «0», yueonblii kopmyc Ne6
414006, r.Actpaxans, niep. lllaxrtepckmii / Kommexr 31%6‘{012 Meben. .
yi. JL. Toncroro/yn. Ceuenosa 2/29/2, lgggeH;)s:;:HI;OMHHeKT MYyIETUMEHIHOTO
aymuropui Ne 102 «0» yueOubiii kopmyc Ha6r())}ll)aT0pHLH71 CTEH/ 110 NapauIeabHON U
Ne6 TI0CIIEI0BATENILHOM PaboTe HACOCHBIX arperaTton
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http://docnew.asuace.ru/images/Contract/18.11.2015_Matlab.pdf
http://edu.aucu.ru/
https://elibrary.ru/navigator.asp
https://elibrary.ru/

Aynutopus Al XpaHEeHHs 1
MPOPHIAKTHIECKOTO 00CITy)KUBAHUS
y4eOHOTO 000pyIOBaHHSA

414006, r.Actpaxans, nep. lllaxrepckuii /
yi. JI.Toncroro/yn. CeaeHosa ,2/29/2,
Nel06, yueOHbIi KOpITyc Neb

Nel06, yueOHbII Kopmyc Ne6
Kommrekt mebenm.
Matepuansl s
o0opynoBaHUs.

oOcayxuBaHUS ~ J1abOPaTOPHOTO

Aynutopus I KypCOBOTO
MPOCKTUPOBAHHUS

414006, r.Actpaxans, nep. lllaxrepckuii /
yi. JI.Toncroro/yn. CeaeHoBa 2/29/2,
ayautopusi Ne 301 yueOHbIi Kopiryc N6

Ne301, yueOHblii kopryc Ne6
Kommnext yue6HO# Mebenn.
IlepeHOCHOI KOMILIEKT MYJIbTUMEIUNHOTO
000pyIOBaHUsL.
Harnsgaeie nocoous.

AYIUTOPHH IS CAMOCTOSTEIBHON PabOTHI:
414056, r.Actpaxanb, yia. Tarumesa, 18,
mutep A, ayautopuu Ne207, Ne209, Ne211,
Ne312, rnaBHbI yueOHBII KOpITyC,

414006, r.Acrpaxans, nep. llaxrepckuit /
yn. Jl.Toncroro/yn. CewyenoBa  2/29/2,
aymuropus Ne 302, yaeOHsIi kopiryc Ne6

Ne207, raaBHbIH y4eOHBIIH Kopmyc
Kommiekr yueOHOM Mebenu
Komnsroreps! -16 mr.
IIpoekuMOHHBIN TENEBU30D

Hoctyn k cetu MHTepHET

Ne209, riiaBHbIi yueOHbII Kopyc
Komrmiekt yueOHOW Mebenu

Komnetorepst -15 mir.

CraunoHapHbIA MyJIbTUMUIUINHBIA KOMIUIEKT
Hoctyn k cetu UnTepuer

Ne211, riiaBHbIi y4eOHBIH Kopyc
Kommekt yue6HOH Mebenn
Kommetoreps! -16 mir.
[IpoeKkOHHBIN TeaeBU30p

Hoctyn k ceru nTepHET

Ne312, riaaBHbIIi y4eOHbIN KopIyc
Komrmiekt yueOHOM Mebenu
Komnbroteps! -15 mr.

Hoctyn k cetu HTEpHET

Ne302, yuyeOHbIi kopmyc Ne6
Komrmuiekt yueOHoM Mebenu
Komnbroteps! -15 mr.
Hoctyn k cetu UnTepuer

AynuTopus TIpOBEICHHS JUISl TPYIIHIOBBIX U
WHJIMBHUIYaJIbHBIX KOHCYJIBTAIIUH
414006, r.Actpaxanp, nep. laxTepckuii /

yin. JL.Tomcroro/yn. CeuenoBa  2/29/2,
aymuropuss Ne 301, 102 «O», 103 «O»,
yueOHbIH Kopiryc Ne6

Ne301, yuedHbIit Kopiyc Ne6
Kommekt yueOHOH Mebem.
[epeHOCHOW KOMIUIEKT MYJIBTUMEAUITHOIO 000pyI0BaHUS

Ne102 «6», yueoHsbiii kopnyc Ne6
KommnekT yue6HON Mebenu
[lepeHOCHOW KOMIUIEKT MYJIbTUMEANHHOTO 000pYAOBaHUS

Ne103 «6», yueoHsbiii kopnyc Ne6
Komrmekt yuebHoit mebenu.
KomImiekT 1eMOHCTPaimOHHOTO 000pyIOBaHNS.

Ayautopus JUisi TEKYIIET0 KOHTPOJSI U
MPOMEXYTOYHOM aTTecTalnu

414006, r.Actpaxanp, niep. laxTepckuii /
yn. JL.Toncroro/yn. CeuenoBa  2/29/2,
aymuropuss Ne 301, 102 «O», 103 «O»,
yueOHbIi Kopiryc Ne6

Ne301, yueonwblii kopmyc Ne6
KommekT yue6HON MebemH.
[lepeHOCHOH KOMITIEKT MYJIBTUMEIUITHOTO 000pyIOBAHUS

Ne102 «6», yueoHsbIii kopryc Ne6
Kommiekr yuebHolt Mebenn
[lepeHOCHO KOMITIEKT MYJIbTUMEANHHOTO 000PYIOBaHHS.
KoMmiiekT 1eMOHCTPaIioHHOTO 000PYIOBAHHSI.

Ne103 «6», yueoHb1ii kopnyc Ne6
KommnexT yue6HO# Mebenn.
[lepeHOCHO KOMIUIEKT MYIbTUMEANIHHOTO 000PYIOBAHNS.
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10. OcobenHocTn opraHu3anuu oO0ydeHuss mo aucnuniuHe «HacocHble u
BO3AYXOAYBHbIC¢ CTAHUUM» I WHBAJIHUIOB W JIUI[ ¢ OFPAHMYECHHBIMH BO3MOKHOCTAMM
310POBbS

g oOydaromuxcss U3 4ucia MHBAIUIOB M JIUI[ C OFPaHUYCHHBIMU BO3MOKHOCTSIMU
3/10pOBbsl HA OCHOBAaHUM IMCHbMEHHOIO 3asiBICHUs AucuuIinHa «HacocHble 1 BO31yX0/lyBHbIE
CTaHIIUID» PEAIU3yeTCs C YIE€TOM 0COOEHHOCTEN MCUX0(PU3NIECKOT0 Pa3BUTHS, MHANBHUIYaTbHBIX
BO3MOYKHOCTEH U COCTOSHUS 3710POBBS (Jajiee — HHIUBUAYAIbHBIX OCOOCHHOCTEH ).
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JIMCT BHeCeHHs 10MOJIHEHU U U3MEHEeHU
B padouyio nporpamMmMy y4eOHOM I CIUTIINHbI
HacocHble M BO31YXOAYBHbI€ CTAHIIUN

(HaMeHOBaHUE AUCLUILINHBI)

Ha 20 - 20__ y4eOHblii rojg

Pabouass mporpamma mepecMoTpeHa Ha 3acemanun kKadenapbl «WHiKeHepHbIE CHCTEMbI W

IKOJIOTHSI»,
npoTokos Ne oT 20 r.

3aB. kadeapoii

/ /

Yu€Hasi CTEeNeHb, YUCHOE 3BaHUe MOJINUCH N.0. ®amunus
B pa6oqy10 nporpamMmy BHOCATCA CIICAYHOIINEC U3MCHCHUS:
1.
2.
3.
4.
CocTraBuTENH H3MECHEHHH 1 ,Z[OHOJ'IHGHI/IIZZ

/ /
ydeHasi CTeleHb, yUeHOe 3BaHHe MOJITHUCH N.0. damunus

/ /

ydeHasl CTENeHb, yUeHOe 3BaHHe TIOJIITUCH N.0. ®amunus

[Ipencenarens  METOAMYECKONM  KOMHUCCHM  HANpPABIICHHS
«BomocHaOxeHne U BOJOOTBEICHUE)

y4dc€Had CTCIICHb, YYCHOC 3BAHUC IIOANHCH

« » 20 T

16

«CTpouTensCTBO»  MPOPUIIH

1N.0. amunus


http://www.iprbookshop.ru/39649.html
http://www.iprbookshop.ru/49236.html

MuHuCcTepcTBO 00pa30BaHMA M HAYKH ACTpPpaxaHCKOW ob0aacTm
Il'ocynapcTBeHHOe aBTOHOMHOe 00pa3oBaTelbHOE YUpPexK/IeHHUE
AcTpaxaHcKoi o0adacTu Bbhicmiero o0pa3soBaHus
«ACTpPaxXaHCKHUH TOCyJIapCTBEeHHbIH apPXUTEKTYPHO-CTPOUTEJbHBIH
YHUBEPCHUTET»

(TAOY AO BO «ATACY»)

OIEHOYHBIE U METOAUYECKUE MATEPHUAJIbBI

HanmeHnoBaHMe IMCHUILIMHDI

HacocHble u BO3AYXOAYBHBIC CTAHIIUN

(yKa3b16aemc;1 HAumMeHoearue 6 coomeemcmeuu Cylt€6HblM n]laHOM)

ITo HanpaBJIC€HHIO NMOATOTOBKH

08.03.01 «CTpOUTEILCTBOY

(yKaszvieaemcs HAUMeHO8aHue HanpasieHus noocomosku 6 coomsemcmeuu ¢ PI'OC)

IHo npo¢niiro NoAroTOBKHU

((BOI[OCH&6)K€HI/IC 1 BOAOOTBCIACHUC)

(yrkazvieaemcs naumenosanue npoguasa 6 coomeemcemauu ¢ OOII)

Kaq)enpa «IToxxapHas 0€30IMacHOCTh U BOAOIIOJIB30BAHUC)

KBanuduxarms (creneHs) BRITYCKHUKA OaKanaep

AcTtpaxanb - 2018



Pa3paborunkmu:

cTapuuii npenojaasarenb kadeapbl YcblHUHA A.D. W
= /

(3aHUMaemas JODKHOCTb, (moanuce)
yuéHasl CTelleHb 1 ya€HOe 3BaHHUE)

OrneHOUHBIE U METOIMYECKHE MaTepHalibl pa3paboTaHbl 11 yueOHoro miaHa 20/8 .

O1eHOYHBIE M METOIMYECKHE MaTepHajIbl PACCMOTPEHBI U OZ00pEHBI Ha 3aceqaHnu Kadeapsl

«lloosicapnas b6ezonacnocmo u 8600onoavzosarnuey mpoTokos Ne /0 ot 26.04.2018 1.

3aBenyromuii kadeapoit Gt / O.M. lllukynbckas /
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1.1.

1.2.
1.2.1.
1.2.2.
1.2.3.

COJAEP/KAHHUE:

OneHouyHble U METOAMYECKUE MAaTEPUAIIBI I IPOBEIECHUS IIPOMEKYTOUHOM
aTTeCTAllU U TEKYILIEro KOHTPOoJId 00yJaroImuxcs Mo JUCLUIUINHE

[TepeyeHb KOMITETEHIIUI C YKa3aHHEM ITANOB X (OPMUPOBAHHMS B IIpOLIECCE
0CBOCHHS 00pa30BaTENLHON MTPOrpaMM

Ornucanue rnokazaTese 1 KpUTeprueB OLIEHUBAHUS KOMIIETEHIIUM Ha Pa3IuYHbIX
sTanax ux (GopMHpOBaHUS, OUCAHHUE LIKAT OLECHUBAHUS

[TepedeHb OLIEHOYHBIX CPEACTB TEKYIIEH POPMBI KOHTPOJIS

Ornucanue rnokasaTese 1 KpUTeprueB OLIEHUBAHUS KOMIIETEHIIUN 10 TUCIUILINHE
Ha pa3IuYHbIX dTanax ux (OpMHPOBAHHUS, ONTMCAHUE ITKAJI OIICHUBAHUS

Ikama oneHUBaHUA

TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTepHUalIbl, HEOOXOAUMBIE IJIsl OLIEHKU
3HAaHWW, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIUX dTamnbl (HOPMUPOBAHUS
KOMITETEHIIUH B MPOLIECCE OCBOEHUS 00pa30BaTeNIbHOM MPOTrpaMMBbl

Meronuyeckre Marepuaibl, ONPEACISAIOIME IIPOLEAypbl OLICHWBAaHUS 3HAHM,
YMEHM, HaBbIKOB, XapaKTEPU3YIOLIUX 3Tambl ((OPMUPOBAHUS KOMIIETECHIIUH

Crp.
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1. OIIeHO‘lHLIe U METOAUYECCKUEC MaTEpUaJIbl IJId IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTallui U TCKYIIEro KOHTPOJIs oﬁyqamumxca

o JTMCHMILJINHE

OHCHO‘IHBIG U MCTOANYCCKUC MATCPHUAJIbI ABJISACTCA HEOTHEMJIEMOM YaCThIO pa60qel71 nporpamMmsbl JUCHUILIMHBI U ITPEACTABIICHBI B BUAC OTACIBHOI'O

JOKYMCHTA

1.1. TlepeyeHb KOMNETEHIHMI ¢ YKa3aHHEM ITANOB UX GOPMHUPOBAHHS B MPOIECCE OCBOEHHS 00Pa30BaTEILHOI MPOrPaAMMBI

HNupexc u popmyaupoBka
kommerenuuu N

Homep u HanMeHOBaHue Pe3yJIbTATOB
00pa3oBaHus MO AUCHHUILJIMHE

Homep pa3gena 1ucuunJinHbI
(B cooTBEeTCTBMHU ¢ 1.5.1)

DopMbl KOHTPOJIS €
KOHKpeTH3anuen 3a1aHus

(B COOTBETCTBHH C pa3ieiom 2) 1 2 3 4
1 2 3 4 5 6 7
IK-3 - ciocoOHOCTHIO TPOBOANUTH 3HaTh:
IIPEBAPUTEIBHOE TEXHUKO- CTaHIIAPThI, TEXHHYECKUE YCIIOBUS U JPyTHE X Dk3ameH (Borpocs 1-34)
9KOHOMHYECKOE 000CHOBaHNE HOpMaTHBHBIE JJOKYMEHTHI, HEOOXOANMEBIE TIPU
IMPOCKTHBIX pemeHHﬁ, IIPOECKTUPOBAHUN HACOCHBIX U BO3AYXOIYBHBIX X DK3aMeH (BOHpOCH 35-37)
paspabatbiBaTh NPOCKTHYIO U CTAHIIM; OCHOBHOE, BCIIOMOTaTEIIFHOE
pabovyi0 TEXHHYECKYIO TUAPOMEXAHUYECKOE U IHEPreTUUECKOE X Tecr (Bompocsr 1-25,41-58,61-68)
JAOKYMEHTALHIO, 0)OPMISATH 0o0opyIoBaHME: OCHOBHEIE MTaPaMeTpBhl,
3aKOHYEHHBIE IPOEKTHO- Ha3HAYEHHE, COCTAB M CIIOCOOBI 0A00pa IpH < Tecr (Bompocer 26-40,69-71)
KOHCTPYKTOPCKHUE paboThl, MPOBEJICHUM IIPEABAPUTEIBHOTO TEXHUKO-
KOHTPOJIMPOBATh COOTBCTCTBHUC SKOHOMHUYECKOT'0 000CHOBAHUS MPOESKTHBIX Tecr (Bompoc 59)
pa3pabaTEIBAEMbIX IPOEKTOB pelteHuit X p
TEXHUIECKOH JIOKYMEHTALMH X 3amuTa 1abopaTopHO pabOTHI
3aJIaHUI0, CTAHJapTaM, TEXHHYECKUM (pabota 1)
YCIIOBUSIM H JPYTUM HOPMATHBHBIM VMETh:
AOKYMCHTaM BBIOpaTh cXeMy KOMIOHOBKH HACOCHOI X Dk3ameH (Borpockl 38,42)
CTaHIINH, JIJIS PEJIaracMbIX YCIIOBHUH,
000CHOBBIBATH MPOEKTHOE PEIICHUE X Tecr (Bonpocer 1-10)
X PasnoypoBueBble 3a1a4uu (3amaun 1,4-
9,18,19,28)
X PaznoypoBHEBbIE 331auH (3a1a4H
3,10,12,17,20,25,27,29)
X PaznoypoBHeBbIe 3a1a4H (3a1a4n

2,11,13-16,21-24,26,30,31)




3amura 1abopaTOpHOM pabOTHI
(pabota 2)

BianeTs:

HaBbIKaMU MPOEKTUPOBAHNS HACOCHBIX U
BO3AYXOIyBHBIX CTAaHIIUH, OT/IEJIBHBIX y3JIOB,
TEXHUYECKOH TOKYMEHTalUueH; IpaMOTHO
MIPUMCHSATDH OIIBIT IPOCKTUPOBAHUA U JaHHBIC
TUITIOBBIX IIPOCKTOB

Pa3H0yp0BHCBI:Ie 3aga4yun (3a)1atm

32,33)

Ketic-3amaua (3amaua 1-3)

KypcoBoii mpoekr (3ananue 1-2)

KypcoBoii mpoekt (3axanue 3-4)

IIK-8 - B1ageHreM TEXHOJIOTHEMH,
METOJaMH JIOBOJKU U OCBOEHUS
TEXHOJIOTHYECKHX MPOLIECCOB
CTPOUTENILHOTO POU3BOJICTBA,
3KCILTyaTallluH, 00CITy)KMBaHUS
3IaHUH, COOPYKEHUN, MHKEHEPHBIX
CHCTEM, [IPOU3BOJCTBA
CTPOUTENBHBIX MaTEPHUAJIOB, N3N
Y KOHCTPYKLIMM, MaIlluH U
o0opynoBaHUs

3HAaTB:

HACOCHBIE CTAaHIINU: KJIaCCU(UKAIIHS,
o0opymoBaHMe, CXeMa PacIoOKEHUS
arperaros, ompezesieHle pa3MepoB, OCHOBHOE
W BCIIOMOTaTelIbHOE 000PYI0BaHNUE;
BO3/TyXO/TyBHBIE CTAHIIUH: CXEMBI, BEIOOP
000pyIOBaHMS; IKCILTyaTaI[I0 HACOCHBIX
CTaHIMI: TEXHUKO-YKOHOMHUYECKHUE
MTOKa3aTeNn

Ok3ameH (Bonpockl 43,44,47-52,54-
56)

Ox3ameH (Bompock! 45,46,53)

Dk3ameH (Borpockl 60-61)

Tect (Bompocsr 15-75,79,80,83,84)

Tecr (Bompocsr 76-78,81)

Tect (Bompocsr 82)

VYMeTh:

SKCIUTyaTUPOBATh HACOCHBIE U BO3/yXO/lyBHbIE
CTaHIINU

Dk3amen (Bompock! 67-76)

Tect (Bonpocsr 112-128)

PasnoypoBueBble 3a1auu (3a1aun 34-
36,38,41-44,48,51)

Pa3HoypoBHeBbIe 33/1auH (331241
37,39,46,49,55-57,59)

PaznoypoBHeBbIe 3a1auu (3agaun 58)

Bnanets:

TEXHOJIOTHEN U 3KCITyaTallueid OCHOBHOTO U
BCIIOMOTaTeIIbHOTO 000y TOBaHMIA HACOCHBIX
CTaHIUH

Tecrt (129-134)

PasnoyposneBbie 3anaun (3agaun 60-
62)

3amura 1a00paTOPHOH PabOTHI
(pabotst 3,4)




Ketic-3amaua (3amaua 4-5)

Ketic-3amaua (3amaua 6-8)

KypcoBoii mpoekt (3axanue 1-2)

KypcoBoii mpoekt (3axanue 3-4)




1.2. Onucanue nmokasareJieii 1 KpuTeprueB OLEHUBAHMSI KOMIIETEHIIUI HA Pa3JIMYHbIX
Tanax ux (popMupoBaHUSA, ONMCAHHUE IIKAJ OLIEHUBAHUSA

1.2.1. IlepeyeHb OLEHOYHBIX CPEACTB TeKylleil GopMbl KOHTPOJISA

MPaBUIBHO UCIONB30BATh CHICUAIBHBIC
TCPMUHBI U IIOHATUA, Y3HABAHUC O6T>CKTOB
W3y4YCHHS B paMKaXx OIIpeesICHHOTO pa3zena
JUCUUIIIUHBI;

-PEKOHCTPYKTUBHOT'O YPOBHSI, TO3BOJISIFOIIIUE
OLIEHUBATh M JUArHOCTHPOBATh YMEHUS
CHUHTE3UPOBaTh, aHAIN3UPOBATH, 0000MIATH
Matepuai ¢ POpMyJIUPOBAHUEM KOHKPETHBIX
BBIBOZIOB, YCTAHOBJICHUEM IIPUIMHHO-
CIJIEICTBCHHBIX CBS3CH;

-TBOPYECKOTO YPOBHS, TIO3BOJISIOIINE
OLICHMUBATH U AUArHOCTUPOBATH YMCHMU,
HWHTETPUPOBATh 3HAHUS PA3IMYHBIX 001acTel,
apryMEHTUPOBATh COOCTBEHHYIO TOUKY
3peHust

Hanmenosanue KpaTkas xapakTepucTiKa OLEHOYHOTO [IpencraBnenue
OILICHOYHOT'O CPE/CTBA CpeacTBa OIICHOYHOT'O CPEJICTBA B
houme
1 2 3
Tecr Cucrema CTaHIApTU3MPOBAHHBIX 3aJaHuM, | DOHJ TECTOBBIX 3alaHUI
MO3BOJISAIONIAs aBTOMAaTHU3UPOBATh MPOLELYPY
W3MEPEHHS. YPOBHS 3HAHMM M YMEHHU
o0yJaromerocs
PasHoypoBHeBBIE -pEnpOAYKTUBHOTO YPOBHS, IO3BOJISIONINE KommiekT pa3sHOypOBHEBBIX
3a1a4n OLIEHMBATh ¥ JUArHOCTUPOBATh 3HAHHE 3a7a4 ¥ 3aJaHui
U 3a/1aHUS (hakTHUECKOr0 MaTepuasa 1 yMeHHe

Keitic-3amaua

ITpoGiieMHOE 3a1aHKE, B KOTOPOM
00y4aroIemMycs peIaraloT OCMBICIHTh
peanbHyI0 IpodecCruoHaTBEHO-
OPHEHTHPOBAHHYIO CHTYAIIHIO, HEOOXOIUMYTO
JUISL peHIeHust JTaHHOM pOOJIeMBbI

3aganus A peleHus Keiic-
3aa49u

3amura 1abopaTOpHOM
paboThI

CpenctBo, MO3BOIIAOIIEE OIIEHUTh YMEHUE U
BJIaJICHUE 00YYaroIlerocs u3jaraTh CyTh
MTOCTaBIICHHOM 337]a4H, CAMOCTOSTEIILHO
MIPUMEHSATH CTAaH/IAPTHBIE METOJIBI PEIICHUS
TIOCTaBJICHHOM 3a/1a4H C UCIOIb30BAHUEM
UMerolIeics 1adopaTopHO 0a3bl, IPOBOIUTH
aHaIIM3 TIOTyYEHHOTO Pe3yibTaTa PadoTHI.
PexomMenmyeTcst st OIICHKH YMEHHUN U
BJIAJICHUI CTYJIEHTOB

Tewmbl 1abopaTOpHBIX PadOT U
TpeOOBaHUS K MX 3aIUTE




1.2.2. Onucanue nokasarejieii 1 KpUuTepueB ONEHNBAHUA KOMIIETEHUMHA MO JUCHHUILUIMHE HA Pa3/IMYHBIX 3Tanax ux (popMupoBaHus,
ONMHCAHUE IIKAJ OLeHUBAHUS

Komnerennus, [TnanupyemMsie pe3ynbTaTsl [TokazaTeny ¥ KPUTEPHH OLICHUBAHUS PE3YJIHTATOB 00yUCHUS
JTallbl o0yueHus Hwuxe nmoporosoro ypoBHs IToporosslii ypoBEHb IIpoBUHYTHIN YPOBEHb BrIcokuii ypoBeHb
OCBOCHUS (He 3aYTEHO) (3aureno) (3aureno) (3aureno)
KOMITCTEHIINU
1 2 3 4 5 6
[K-3 - 3naer: (I1K-3) cranaaptsl, OOyuatomuiicst He 3HaeT OO0yuaromuiicss UMeeT OOyuaromuiics 3HaeT OOyuatomuiics 3HaeT
CIOCOOHOCTBIO | TEXHHUUECKHUE YCIOBUS H CTaHJAPTHI, TEXHUUECKHUE TOJIBKO OOIINE 3HAHUS O CTaHJApTHl, TCXHUYECKUE | HAYYHYIO TEPMHUHOJIOTHIO,
TPOBOJUTH JpyTrHe HOpMaTHBHBIC YCIIOBHSA U APYTHE CTaH/apTa, TEXHUIECKUX YCIIOBHSA U JpyTHe CTaH/IaPTHI, TEXHUIECKHUE
npeaBapuUTeIbHOE | TOKYMEHTHI, HOPMATHBHBIC IOKYMCHTBI, | YCIOBHSX U JPYTHX HOPMaTHBHbIC YCIIOBHS M APYTHE
TEXHUKO- HEOOXOIUMEIE MTPH HEO0OX0AMMBbIC TIPU HOPMaTHBHBIX JIOKYMEHTHI, HOPMaTHUBHBIC JTOKYMEHTHI,
HSKOHOMHYECKOE | TIPOCKTHPOBAHUH NPOEKTHPOBAHUU HACOCHBIX | JOKYMEHTaX, HEoOX0IMMbIEe IPU HE0OX0AUMbIEe IPH
000CHOBaHHUE HACOCHBIX U ¥ BO3/TyXOTYBHBIX HEOOXOMMBIX IIPH NPOEKTHPOBAHUI MIPOEKTUPOBAHUN HACOCHBIX
MPOEKTHBIX BO3/IyXOJIyBHBIX CTAHIIHN; CTaHIIMi; OCHOBHOE, NPOEKTUPOBAHUI HACOCHBIX U Y BO3/LyXO/IyBHBIX CTaHIIH;
PpelIeHMiA, OCHOBHOE, BCIIOMOTaTeJIbHOE HACOCHBIX U BO3/IyXOTyBHBIX OCHOBHOE,
pa3pabaTeiBaTh | BCHOMOTaTEIbHOE THIPOMEXaHUIECKOe U BO3JyXO/yBHBIX CTaHIIMH; | CTaHIMIi; OCHOBHOE, BCIIOMOTaTEIbHOE
NPOCKTHYIO H THJIPOMEXaHUIeCKOE U JHEPIreTHIECKOe OCHOBHOM, BCIIOMOTaTebHOE THPOMEXaHUYECKOe U
pabouyro 9HEPreTHYecKoe 000py/10BaHHE: OCHOBHBIE | BCIIOMOTaTEIbHOM THJIPOMEXaHUIeCKOE U JHEPTreTHYECKOE
TEXHHYECKYIO 000py10BaHHE: OCHOBHBIE napaMeTpbl, Ha3HaYeHHe, THAPOMEXaHUYECKOM U JHEPreTUUECKOE 000py10BaHHE: OCHOBHBIE
JOKyMEHTAIIMIO, | MMapameTpsl, Ha3HAYCHUE, COCTaB M CIIOCOOBI T0I00pa | PHEPTETHYECKOM o0opyioBaHHe: napaMeTpbl, Ha3Ha4YeHHE,
opopMIIITH COCTaB M CIIOCOOBI NIPY TIPOBEJICHUN 000py/1I0BaHUU: OCHOBHBIX | OCHOBHBIE ITaPaMETPBI, COCTaB M C1oco0s!I modopa
3aKOHYEHHbIC 1oa00pa MpH NPOBEACHUN HpeBapUTEILHOTO napaMmeTpax, Ha3Ha4eHHH, | Ha3HaYeHHUE, COCTaB U IIPH [TPOBEICHUH
MPOEKTHO- peaBapUTEILHOTO TEXHUKO-I)KOHOMUYECKOTO | COCTaBe U criocobax croco0bl moadopa mpu NpeaBapUTEILHOTO
KOHCTPYKTOPCKHE | TEXHHKO-DKOHOMHYECKOTO | OOOCHOBAHUS MPOEKTHBIX noj0opa Mpu MPoBeICHHH | IPOBEICHUN TEXHUKO-3KOHOMHUYECKOTO
paboTsI, 000CHOBaHUS MPOEKTHBIX peteHni NpeIBApUTETHHOTO peIBApUTEITHHOTO 000CHOBaHUSI TPOEKTHBIX
KOHTPOJIMPOBATh | pEeIICHU TEXHUKO-I)KOHOMUYECKOT0 | TEXHUKO- peleHuid, 94€TKO U
COOTBETCTBHE 000CHOBaHUS MPOEKTHBIX | BKOHOMUYECKOTO JIOTHYECKH CTPOWHO €T0
pa3padaThiBaeMBbIX peteHni 000CHOBaHUS MPOEKTHBIX | W3JIaraeT, He 3aTpyTHSIETCS
MIPOEKTOB U pereHui C OTBETOM IpHU
TEXHUYECKOU BUJIOM3MECHEHHH 3aJIaHUI
noxkymeHntauuu | Ywmeer: (ITK-3) BeiOpats He ymeer BeiOnpath cxemy | B menom ycnenrsoe, Ho He | B mernom ycrenisoe, HO CdhopmupoBanHoe yMEHHE
3aJ]aHuIo, CXeMYy KOMIIOHOBKH KOMIIOHOBKH HAaCOCHOM CHCTEeMHOE YMEHHE cofeprKaliee OT/eNIbHbIe | BRIOMpPATh CXeMy
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CTaHJapTaM, HACOCHOM CTaHIUH, IJIs CTaHIUH, OIS BEIOHUPATh CXEMY MPOOEITbI, YMEHUE KOMITOHOBKH HAaCOCHOM
TEXHUYECKUM MIpeIaraeMbIX YCIOBHH, MIpeJIaraeMbIX YCIOBHH, KOMITOHOBKH HAaCOCHOM BEIOMPATh CXeMy CTaHIINH, IS
YCIIOBHSIM H 000CHOBBIBaTh MPOEKTHOE 000CHOBBIBaTh MPOEKTHOE | CTAHITAH, AJIS KOMITOHOBKH HAaCOCHOM MIpearaeMbIX YCIOBHUH,
JIPYTUM perieHue perieHue MpeasiaraeMbIX YCIOBUH, CTaHIIUH, AJIs 000CHOBBIBaTh MPOSKTHOE
HOPMATUBHBIM 000CHOBBIBaTh MPOSKTHOE | MPEAJIaraeMbIX YCIOBUH, | pPEIICHUE
JOKYMEHTaM. perienne 000CHOBEIBATH
MIPOEKTHOE PEIICHHE
Brianeer: (ITK-3) vaBbikamu | OOyuaromniuiicst He BiageeT | B menom ycneminoe, Ho He | B miemom ycmemiHoe, Ho | YCIEIHOE U CHCTEMHOE
IMPOCKTHUPOBAHUA HACOCHBIX HaBbIKaMH CHUCTEMHOC BJIAJICHUEC coAcpiKalec OTACIbHBIC BJIaAC€HHUEC HaBbIKaMH
1 BO3AYXOAYBHBIX CTaHHI/II\/'I, IMPOCKTHUPOBaHNA HACOCHBIX | HaBbIKaMU HpO6€JILI HJIN IMPOCKTHPOBaHNA HACOCHBIX
OTJICNBHBIX y3JIOB, 1 BO3IYXOTYBHBIX MPOEKTUPOBAHUS COTIPOBOXKTAFOTITUECS ¥ BO3AYXOAYBHBIX CTaHIIUH,
TEXHUYECKOU CTaHIINHA, OTIENbHBIX HACOCHBIX U OTJIETBHBIMH OIIMOKAMHU | OTAEINBHBIX Y3JIOB,
JIOKYMEHTAlMEW; TPaMOTHO | Y3JIOB, TEXHUYECKOUN BO3AYXOAYBHBIX CTaHIIUMH, BJIaJICHUE HAaBBIKAMU TEXHUYECKOU
MIPUMEHSTH OITBIT JIOKYMEHTAITNEH; TPaMOTHO | OTAENBHBIX Y3JIOB, MPOEKTUPOBAHUS JIOKYMEHTAIINE; TPaMOTHO
MPOEKTUPOBAHUS U JAHHBIE | PUMEHSTH OIIBIT TEXHUYECKOU HACOCHBIX U MIPUMEHSTH OITBIT
TUIIOBBIX ITPOCKTOB IMPOCKTHUPOBAHUA U JAHHBIC HOKYMeHTaHHeﬁ; rpaMOTHO | BO3AYXOAYBHBIX IMPOCKTHUPOBAHUA U JaHHBIC
TUIIOBBIX ITPOCKTOB IIPUMCHSATH OIIBIT CT&HHI/IFI, OTACIBbHBIX TUIIOBBIX MMIPOCKTOB, YMCHUC
MPOEKTUPOBAHUS U y3JI0B, TEXHUIECKOH WX WCIIOJIb30BaTh Ha
JIaHHBIE TUIIOBBIX JIOKyMEHTaLUEN; MPAKTHUKE MPHU PELIEHUU
IIPOEKTOB rpaMOTHO IIPUMEHATH KOHKPETHBIX 3a7a4
OTIBIT MPOEKTHPOBAHUS U
JTAHHBIE THUITOBBIX
MIPOEKTOB
IK-8 - 3naer: (TTK-8) OOyuaromuiics He 3HAET OO0yJaromuicss IMeeT OOyuaromuiicst TBEPI0 OO0yuaromuiics 3HaeT
BJIAJICHUEM HACOCHBIE CTAHLIUU: HACOCHBIE CTAHLIUU: 3HaHUA TOJIHKO OCHOBHOTO | 3HAET KJIACCU(DUKAITUIO HACOCHBIE CTAHIUU:
TEXHOJIOTHEH, KIaccupUKaIms, KIaccupUKaIms, MaTepualia, HO He YCBOWII HAaCOCHBIX CTaHIIUH, KJIaccu(pUKaIus,
MeTOoAaMH obopymoBaHue, cxema obopymoBaHue, cxema €ro JIeTaJICH, JOIMyCKaeT o0opyIoBaHUE, CXEMY obopymoBanue, cxema
JIOBOJIKH U PaCIOJIOKEHUS PaCIOJIOKEHUS arperaToB, | HETOYHOCTH, pacroyioKeHue PAaCIIONIOXKEHUS arperaTos,
OCBOCHHUS arperaTos, ONpeJIeJICHUE Pa3MEPOB, HEJOCTATOYHO arperaToB, OMpeNeNiCHUE | ONpeleJeHUe pa3MepoB,
TEXHOJIOTHYECKUX | OIpEICIICHHIE OCHOBHOE U MIpaBUJILHBIC pasMepoB, OCHOBHOE U OCHOBHOE U
MIPOLIECCOB pa3MepoB, OCHOBHOE U BCIIOMOTaTEIbHOE (hopMyITUPOBKH, BCIIOMOTATEIbHOE BCIIOMOTaTEIbHOE
CTPOUTEIBHOTO BCIIOMOTaTEIbHOE o0opyoBaHue; HapyILIEHUs JOTHYECKOM obopynoBaHue; o0opynoBaHue;
MIPOM3BO/ICTBA, o0opynoBaHuE; BO3yXOJyBHbIE CTAHIIIH: MOCIIETOBATENIEHOCTH B BO3/yXOJyBHbIE BO3IYXOIyBHBIE CTAHIIHH:
SKCILTyaTalHH, BO3IYXOJyBHBIE CXEMBI, BBIOOD M3TIOKEHUH CTaHIMH: CXEMBI, BEIOOD | CXEMBI, BRIOOP
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00CITyKUBaHMUSI
37IaHNH,
COOPYKECHHUH,
WH)KEHEPHBIX
CHUCTEM,
IIPOU3BOJCTBA
CTPOUTCIIbHBIX
MaTepuasos,
U3ETud U
KOHCTPYKLUH,
MallluH U
o0opymoBaHUs

CTAHIIUM. CXEMBI,
BEIOODP 000pyHOBaHUS;
AKCILTYaTaALHIO
HACOCHBIX CTaHIIUM:
TEXHUKO-
SKOHOMHUYECKHE
IMOKa3aTelIn

o0opyIoBaHus;
AKCIUTyaTaIHi0 HACOCHBIX
CTaHITUH: TEXHUKO-
IKOHOMHYCCKHUE
IOKa3aTelIn

TEOPETHYECKOTO
MaTepuana

00opynoBaHus;
SKCIUTYaTaIHI0 HACOCHBIX
CTaHITUH: TEXHHUKO-
SKOHOMHYECKHUE
IMOKa3aTeIIn

000pyIOBaHUS;
SKCILTyaTallui0 HACOCHBIX
CTaHIIUI: TEXHUKO-
3KOHOMHYECKHE
MOKa3aTeNu, YETKO U
JIOTUYECKU CTPOHHO €T0
U3JIaraeT, He 3aTPyIHICTCS
C OTBETOM IIpH
BHJIOU3MEHECHUH 3aJIaHUI

Vmeer: (ITIK-8)
9KCIUTyaTHPOBATh HACOCHBIC
1 BO3AYXOOAYBHBIC CTAHIITNU

He ymeer npaBuiibHO U
000CHOBaHHO
3KCILTyaTUPOBaTh
HAaCOCHBIE U
BO31yXOJyBHBIE CTaHIIUH,
OCHOBHOE U
BCIIOMOTaTeIbHOE
000pyJ0BaHHE CTAHLUH

B uenom ycnemHoe, HO He
CHUCTEMHOE YMEHHE
9KCIUTYyaTHpOBAaTh
HAaCOCHBIE U
BO31yXOJyBHBIE CTaHIIUU

B uenom ycnemsoe, HO
coJiepKalee OTAeIbHbIC
npoOebl, yMeHUE
NPaBHIBHO U
000CHOBaHHO
IKCILTYaTUPOBaTh
HAaCOCHBIE U
BO3/IyXO/IyBHBIE CTaHIMH

YMeeT npaBUIbHO U
000CHOBAaHHO
3KCILTYyaTHPOBaTh HACOCHBIE
1 BO3yXOIyBHBIE CTAaHIINN

Bnaneer: (ITK-8)
TEXHOJIOTUEN U
SKCIUTyaTanue OCHOBHOTO
1 BCIIOMOTATEJILHOTO
000pyI0BaHUI HACOCHBIX
CTAHIIUN

OOGyuatomuiics He BIageeT
TEXHOJIOTUEN U
SKCIUTyaTaue OCHOBHOTO
1 BCIIOMOTATEJILHOTO
000pyI0BaHUI HACOCHBIX
CTAHIIUH

B nenom ycrnemsoe, HO He
CHUCTEMHOE BIIaJICHHE
TEXHOJIOTHEH U
JKCILTyaTale OCHOBHOTO
Y BCTIOMOTATENIbHOTO
000pyI0BaHUI HACOCHBIX
CTAHIIUN

B nenom ycnemxoe, HO
COJIepIKalIlee OT/ICIbHBIC
MPOOEITHI WK
COIPOBOXKTAIOIIUECS
OTJICIBHBIMH OIIMOKAMHU
BIIa/ICHUE TEXHOJIOTHEH 1
SKCIUTyaTaluen
OCHOBHOTO H
BCIIOMOTaTeIhHOTO
000pyTOBaHUI HACOCHBIX
CTaHIIMH HA OCHOBE
MPaBHJI KCIUTyaTalluy 1
TEXHHYECKOTO
perjiamMeHTa

YcmenHoe 1 CHCTEMHOS
BJIaJI€HUE TEXHOJIOTHEN U
JKCILTyaTalueld OCHOBHOTO
1 BCIIOMOT'aTeJILHOI'O
000pyI0BaHUIT HACOCHBIX
CTaHIIUH

1.2.3. [lIkaja oneHUBAHUSA

YpoBEeHb JOCTIKEHUMN

OTMeTKa B 5-0aJIbHOMN IIKAJIE

| 3a4TeHo/ He 3aYTECHO
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BBICOKHH «5»(0TIM4HO) 3a4TEHO

TIPOABUHYTHIN «»(x0por1o) 3a4TECHO

TTOPOTOBBI «3»(yIOBIETBOPUTEIHHO) 3a4TECHO
HIDKE TTIOPOTOBOTO «2»(HEyTOBIETBOPUTENHHO) HE 3a4TCHO
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2. TunoBbie KOHTPOJIbHbIC 32JaHHs MM HHbIC MaTepHaJibl, HEO0X0AUMbIe 1JIsi
OLCHKHM 3HAHMH, YMEHHUH, HABBLIKOB, XapaKTEePHU3YWIIUX IJTanbl (opMHUpOBaHUA
KOMIIETEHIIUIi B Mpouecce 0CBOeHNsI 00pa3oBaTeILHON MPOrpaMMbl

THUITIOBBIE 3ATAHUSI JJISI TIPOBEJEHUSA ITPOMEXYTOYHOM ATTECTAIIVN:

2.1. DJx3ameHn
a) TUIOBBIE BOIIPOCHI (3a/1aHMUS):

3uars ([TIK-3):

1.Knaccudukanuus HacocoB U 00J1acTh IPUMEHEHHU S, OCHOBHBIE MTAPAMETPBHI.

2.Cxema ycTpONCTBa U MPUHIIMII ACHCTBUS LEHTPOOEKHOTO HAacoca.

3.Hanop, pa3BuBaeMbiii HacocoM, MoiHOCTh U KIIJI, cxema ycTaHOBKH.
4.JluHaMHUYeCcKHe JIOMAacTHBIE HACOCHI, KOHCTPYKIIMU H MPUHIIUI UX paOOTHI.
5.YpaBHenue Diinepa i pabodero kojeca.

6. TexHnueckne xapakTepUCTUKN HACOCA U PEKUM PaOOTHI.

7.Kunematuka IBUKEHHS )KUIKOCTH B pabodeM Kojece, OCHOBHOE YpaBHEHHE.

8. [Tonobue HacocoB, popmysl nepecuera, KodHPUIMEHT OBICTPOXOTHOCTH.

9.BbicoTa BcachIBaHUSI HACOCOB, X CXEMa, KaBUTAIIUS.

10. I'padmueckue xapaKTEPUCTUKH HACOCOB M PEIKUM PaOOTHI.

11.Crioco06sb1 perynupoBaHus mapaMeTpoB HACOCOB.

12. CiocoObl mony4eHus XapaKTepUCTHK HACOCOB.

13. HeycTaHOBUBIIHECS M MIEPEXOTHBIE PEKUMBI PA0OOTHI HACOCOB.

14.1I3MeHeHne XapaKTepUCTHK HACOCOB MPU U3MEHEHHH YaCTOTHI BPAIICHUS U T€OMETPUUECKUX
pa3mepoB pabouunx KoJjec.

15. CoBmecTHast paboTa HACOCOB B CETH.

16. PerynupoBanue paboThl HACOCOB (MapauIielibHAS U TIOCTICIOBATCIIbHAS ).

17. KoHCTpYKLIHUU OCEBBIX U IEHTPOOEIKHBIX HACOCOB.

18. Touka CKBaKUHHBIX U THATOHAJIBHBIX HACOCOB.

19. Hacocsl ¥ UX KOHCTPYKIIMU: BOJIOKOJIbIIEBBIE U BUXPEBBIE.

20.Bo0KOIBIIEBEIE U BUXPEBBIE HACOCHI, MX MAapaMeTphl U IPUMEHEHHE.

21. CtpyiiHble HaCOCHI, pacyeT OCHOBHBIX MTaPaMETPOB.

22. OceBble, CKBAKMHHBIE HACOCHI, UX MTapaMeTPhl U IPUMEHEHHE.

23.00beMHBIE HAcoChl (TOPLIHEBbIE, IMIIYHXXEPHBbIE M POTOPHBIE), MX CXEMa, YCTPOMCTBO U
Ha3HAYCHUE.

24.]J10CTOMHCTBA U HEIOCTATKU ANHAMHUYECKUX HACOCOB.

25. BuOparmoHHbIe, CAaMOBCACHIBAIOIIIE HACOCHI: CXEMa yCTPOICTBA U IIPUMEHEHHE.
26. Kommnpeccopsl, poriecchl cxaTus BO3/1yXa, BO3IyXOTyBKH.

27. T'uaposneBaTopbl: CXeMbl YCTPOWCTBA U Ha3HAUCHHE.

28.IIpuHnun aAeiicTBUs BaKyyMHBIX HACOCOB U MTPUMEHEHUE.

29. OCHOBHBIE TapaMETPBI BUXPEBBIX HACOCOB M HA3HAUCHHUE.

30. I'pyHTOBBIE (Ipsi3€BHIC) HACOCHI: CXEMa YCTPOWCTBA U IPUMEHEHHE.

31. Bo3ayniHble BOAONOIBEMHUKH: CXEMa, pacyeT U Ha3HauYCHHE.

32. T'unpoTapaH: KOHCTPYKIHS U IPUMEHEHHUE.

33. BerpoBeie, BUOpaIIMOHHBIE U JICHTOYHBIE BOJOMOIHEMHUKN: KOHCTPYKIIUU U IPUMEHEHNE.
34. HacocHble CTaHITNH U UX KIacCU(PHUKAIHS.

35. Tunsl HACOCHBIX CTAHIUI U UX IPUMEHEHHE.

36. OCHOBHOE SHEPreTUYECKOe U BCIIOMOTaTeIbHOE 000PY/JOBAHNE HACOCHBIX CTAHIIUH.
37. TeXHUKO-2KOHOMUYECKHE TI0Ka3aTe PadOThl HACOCHBIX CTAHIINH.

YwMmers (ITK-3):
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38. Bb160p 0CHOBHOTO 000PYAOBaHUS HACOCHBIX CTAHIUH.

39. 'uaponHeBMaTHYECKHE YCTAHOBKH, CXEMBI, pacueT U IPUMEHEHHUE.

40. Bo3ayxoayBHbBIE (KOMIIPECCOPHBIC) CTAHIIUU, X 000pyIOBaHUE, pacUueT U IPUMEHEHHE.

41. Pacuet pexxuma pabOThI HACOCHBIX CTAHLIMY MIEPBOT0 MOIBEMA, BBIOODP THIIA M YKCIIa HACOCOB.
42. Pacuer pexumMa pabOThl HACOCHBIX CTAHIIMKA BTOPOIO MOIbEMA, BHIOOD THIIA U YHCIIA
HAaCcOCOB.

3uars (IIK-8):

43.KaHanu3alMoHHbIE HACOCHBIE CTAHLIMU: UX KJIaccu(UKaIus, BEIOOpP THIIa HACOCOB.

44 KOHCTpYKTUBHBIE OCHOBHBIC PEIICHUS 3IaHU HACOCHBIX CTAHIIUM.

45.BcacbIBaroliye ¥ HaropHble TPyOONpPOBObI, PACIONOKEHHE arperaToB HaCOCHBIX CTaHIMH
TPETHETO MOABEMA.

46.Hanopusie u BcacoiBaroiue JuHuu KM C. pacnonoxenue arperaTos.

47.PacroyiokeHHEe arperaTroB HaCOCHBIX CTAaHLIMN U ONIpEEIeHUE OCHOBHBIX Pa3MEPOB 3/1aHUS.
48.Ilog3emMHast 4acTh 37aHUS HACOCHBIX CTAHLMH MEPBOrO MoJbeMa, (GyHAAMEHT U OIOpHBIE
CUCTEMBI.

49.BepxHee CTpPOCHHE HACOCHBIX CHCTEM BTOPOTO MOAbEMa: OMIOPHbIE U OAbEMHBIE.
50.I1ToBbIcUTENBHBIE U HUPKYJISLUOHHBIE HACOCHBIE CUCTEMBI, X CXEMbI M Ha3HAUYEHUE.
51.Kananu3anroHHbIe HACOCHBIE CTAHIMM: UX KJIacCU(UKaLKs U cXeMa yCTPOUCTBaA.
52.KoMnpeccopHble HACOCHBIE CTAHINH, KIacCU(PUKAIHs, 000pYyIOBaHUE, CXEMbI YCTPOHCTBA U
pacuer.

53.Ilpuemusie pe3epByapsl, onpeaenenue emkoctu st KHC.

54.Pacnionoxenue arperatoB KHC u ornpenenenue OCHOBHBIX pa3MepOB 3/1aHUS.
55.Kouctpykunu KHC, ocoG6eHHOCTH yCTpOICTBa BCACHIBAIOIIMX M HATIOPHBIX TPYOOIIPOBO/IOB.
56.Cneunanbabie Tunbl KHC. snekTpudeckas 4acTb.

57.ABromaruzanuus HacocHbIX cTaHimil 1 KHC. Okemnyatanus KHC. HagesxxHOCTh X paOOTHI.
58.0Okcmutyaraliysi HACOCHBIX CTAHIMKA BOJIONPOBO/IA, OXpaHa TPpyAa.

59.ABToMaru3zanus paboThl HACOCHBIX CTaHIIUH U UX YHEPTOcOepeKeHNE.

60.0OnTumu3anys paboThl HACOCHBIX CTAHIIMH, TEXHUKO-?PKOHOMHYECKHE MTOKa3aTeH.

0) KpUTEPUH OLICHUBAHUS
[Ipu onieHke 3HaHMI HA 3K3aMEHE YUYUTHIBACTCS:

1. YpoBeHb chopMUpPOBAaHHOCTH KOMITETEHITHIA.
2. YpoBeHb YCBOCHHUSI TEOPETUYECKUX TOJIO)KEHUN JUCUUIUIUHBI, TPaBUIBHOCTh
(bOopMYIHUPOBKH OCHOBHBIX TOHATUN M 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUA (PaKTUUECKOTO MaTepraia B 00beMe NporpaMMmBbl.
4. Jloruka, CTpyKTypa ¥ TpaMOTHOCTb U3JI0’KEHHUS BOIIPOCaA.

5. YMeHue cBsA3aTh TEOPUIO C MIPAKTUKOM.

6. YMmeHnue genath 0000IIEHNS, BEIBOILI.

Ne Onenka Kpurepun onenkn
n/n
1 Oawizgiz OTBeTHI Ha MMOCTABJICHHBIC BOIIPOCHI U3JIararoTCs JIOTHYHO,

MIOCJIeIOBATEIRHO U HE TPEOYIOT JOMOTHATEIHHBIX TTOSICHCHHH.
[TonHO packpbIBatOTCSt IPUUUHHO-CIEACTBEHHBIE CBSI3U MEXKIY
SIBIICHUSIMU B COOBITHSMH. JlenaroTcst 000CHOBaHHBIC BHIBOJIBI.
JleMoHCTpUpYIOTCS TTyOOKHEe 3HAHUS 0a30BBEIX HOPMATHBHO-
paBoOBBIX akTOB. COOIIIOJIAIOTCS HOPMBI JINTEPATYPHON peUH.

2 XOpOH_IO OTBeTHI HA IOCTABJICHHBIC BOIIPOCHI U3JIararoTCA
CUCTCEMATHU3NPOBAHO U IMMOCJICA0BATCIIBHO. bazoBnie HOPMAaTHBHO-
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MIPABOBEIE aKTHI UCIIOJIB3YIOTCS, HO B HEIOCTATOYHOM 00BEME.
Marepuain uznaraercsi yBepeHHO. PacKpbIThl IPUYUHHO-
CJICJICTBCHHBIC CBSI3U MEKIY SBICHUSIMHU U COOBITHUSIMU.
JeMoHCTpUpyeTcs YMEHUE aHAIM3UPOBATh MaTepHall, OJTHAKO HE BCE
BBIBOJIBI HOCSIT apTyMEHTHPOBAaHHBIN U IOKA3aTENbHBIN XapakTep.
Co0bmr01a10TCSl HOPMBI JINTEPaTyPHON pedm.

3 | YaoBieTBOpHUTEIBEHO

JomyckaroTcsi HapyuieHusl B OCIEA0BaTENIbHOCTH U3TIOKEHHUSL.
UmeroTcs ynmoMuHaHus 00 OTIENbHBIX 0a30BBIX HOPMATHBHO-
[IPaBOBBIX aKkTax. HemomaHo pacKkpriBatOTCs MPUYMHHO-CIICACTBEHHbIE
CBSI3U MEXIy IBJICHUSAMH U COOBITUAMU. JleMOHCTpUpYOTCS
MIOBEPXHOCTHBIE 3HAHUS BOIIPOCA, C TPYIOM PEIIAt0TCd KOHKPETHBIE
3agauu. merores 3atpynHeHus ¢ BbIBoAamu. JJomyckaroTcs
HapyLEeHHUs HOPM JINTEPAaTYPHOH PEUH.

4 HeynosnerBopurensHo

Marepuan nziaraercsi Hermocjiae 0BaTeIbHO, COMBUMBO, HE
MIpeICTaBIsIeT ONPEAETICHHOM cuCcTeMBl 3HaHU 1o aucuuiuinHe. He
PaCKpBIBAIOTCS] IPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY SBICHUSIMH U
coOsrTusiMu. He mpoBoanTcst ananu3. BeiBogp! 0TCYTCTBYIOT. OTBETHI
Ha JOIOJHUTEIILHBIC BOIIPOCHI OTCYTCTBYIOT. HmMmeroTcs 3aMeTHBIC
HapyLICHHUs HOPM JINTEPATYPHOH PEUH.

2.2. KypcoBoii npoekTt
a) THIOBBIE BOIIPOCHI (3a/1aHMS):

Baaners (ITK-3):

3ananme 1.I'uapaBnrueckuii pacueT, KOTOPBIM BKIIIOUAET B CEOs:
- OIPEJIEICHNEe PACXO0/IOB BOJIbI MOTPEOUTENAMU;
- moctpoeHue rpaduka BOAONOTPEOJ]ICHUSI IO YacaM CYTOK, peKMMa pabOThl HACOCHOM

CTaHLINU,

3ananmue 2. KoHcTpynpoBaHre HACOCHOM CTaHIMH, TJI€ HEOOXOAMMO MPOU3BECTHU:
- oTpe/ieIeHrne He0OX0JMMOro Haropa B CUCTEME;
- 10A00p OCHOBHOT'O HACOCHOTO 000PYI0BaHMS;
- IOCTPOEHHE XapaKTEPUCTUK PEKUMOB pabOThl HACOCHOTO 000PYIOBAHUS;

3apnanme 3.MuauBumyanpHOE

3a/laHle, BKJIIOYaeT B ceOs mox0op BCIOMOTaTelIbHOTO

000pyI0BaHUsl HACOCHOM CTaHIIUU

Brnaners (ITK-8):

3ananme 1.I'unpaBnuyeckuii pacyer, KOTOPBINA BKIIOUAET B ceOs:
- OIIPEJIEJIEHHE PACXO0/I0B BOJIbI TOTPEOUTENAMU;
- MocTpoeHue rpaduka BOAOHNOTPEONEHUS MO YacaM CYTOK, peXHMa pPabOThl HACOCHOU

CTaHIIUM,;

3ananue 2. KoHcTpynpoBaHue HACOCHOW CTaHLIUY, I71€ HEOOXOIMMO POU3BECTH:
- onpeJienieHre HeoOX0IMMOTro Haropa B CUCTEME;
- I0J1I00P OCHOBHOT'O HACOCHOT'O 000PYAOBaHMUS;
- IOCTPOEHHE XapaKTEPUCTHK PEKUMOB pabOThl HACOCHOTO 000PY/I0BaHUS;

3apnanme 3.MuauBuayanbHOE

3aaHuC, BKIHOYACT B ce0s HOH60p BCIIOMOTaTCJIBHOT'O

000py1I0BaHUSI HACOCHOM CTaHITUU

0) KpUTEpPHUH OLICHUBAHUS

HpI/I OLICHKE 3HAHMI KYPCOBOTI'O ITPOCKTA YUUTBIBACTCA:

1. YpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIIUH.
2. YpoBeHb YCBOEHHUS TEOPETHUYECKUX IOJIOKEHUH JUCUUIUIMHBI, TNPaBUIbHOCTh
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(bOpMYITUPOBKH OCHOBHBIX TIOHATUN U 3aKOHOMEPHOCTEH.

3. VYpoBeHb 3HaHUS (HAaKTUYECKOTO0 MaTepraia B 00beMe MPOTrpaMMBl.
4, Jloruka, CTpyKTypa u rpaMOTHOCTh M3JIOKEHHS BOITpOca.
5. YMeHure CBA3aTh TEOPUIO C IPAKTUKOM.
6. VYMenue nenath 0000ICHNUS, BBIBOIBI.
Ne Ounenka Kpurepun onenku
n/n
1 2 3
1 OTaraHO BBICTaBIISICTCS CTYICHTY, KOTOPHIH:
ITOKa3bIBACT BCECTOPOHHEE U TITyOOKOE OCBEIICHHE N30paHHOM
TEMBI B TECHOU B3aUMOCBSI3U C IPAKTUKOH, a TAK)XKE YMEHUE
paboTaTh ¢ Pa3IMYHBIMU BUJIaMU UCTOYHUKOB,
CHUCTEMAaTH3UPOBATh, KIACCH(PHUITUPOBATh, 0000111aTh MaTepHall,
(hopMypOBaTH BBIBOBI, COOTBETCTBYIOIINE TIOCTABICHHBIM
LEJISIM.
2 Xopouio BBICTABIISIETCSI CTYACHTY, KOTOPBIN:

oOHapyXuBaeT rIyOOKHe 3HAaHUA 10 IPEAMETY U BlaJeeT
HaBBIKAMHU HAyYHOTO MCCICAOBAHMS, HO IIPH 3TOM HMEIOTCS
HEe3HAUMTEIbHBIE 3aMeYaHusl [0 COJePKaHUI0 paboThI, IO
MPOIIEYPE 3AIIUTHI (CTYACHT HE MOXKET JJaTh apTyMEHTHPOBAHHO
OTBETHI Ha BOTIPOCHI).

3 Y 10BNETBOPUTENHHO BBICTaBIISICTCS CTYICHTY, KOTOPBIH:

HETIOJIHO PACKPBIBACT Pa3Jielibl TUIaHa, ITOCPEACTBEHHO BIajeeT
MaTepHajoM, TOBEPXHOCTHO OTBEUAECT HA BOIPOCHI, B IpoLiecce
3aIUTHl KypCOBOI padOThI; OTCYTCTBYIOT apryMEHTHPOBAaHHbIC
BEIBOJIBI, Pa00Ta/TIPOEKT HOCUT peepaTUBHBIN XapakKTep.

4 HeynoBneTBOPUTENLHO | BBICTABIAETCS CTY/AEHTY, €CIIH yCTaHOBIIEH aKT
HECAMOCTOATCIIbHOI'O BBIITIOJIHEHU A pa6OTbI, HUMCHOTCA
MPUHLUIHAIBHBIC 3aMEYaHUs! 10 MHOTUM I1apaMeTpam,
coJiep:KaHue HE COOTBETCTBYET TEME, JOMYILEHBI IpyObIe
TEOPETUUECKUE OIHUOKH.

THUITOBBIE 3ATAHUA JJIS TIPOBEAEHUSA TEKYLITI'O KOHTPOJIA:

2.3. Tecr

a) TUTIOBBIE BOTIPOCHI (3a/1aHu):

3uars (ITK-3)

1. 'mapaBnuyecKUMHU MalllMHAMU HAa3bIBAIOT

a)  MalWHBL,  BHIPAOATHIBAIOIIME  DHEPrHUI0 W cooOmaromue  ee  KHUIAKOCTH;
0) MaIuHbBI, KOTOPHIE COOOMIAIOT MPOXOSAIICH Yepe3 HUX JKUJIKOCTH MEXaHHUYECKYIO YHEPTHIO,
au00 TONYYarT OT JKUAKOCTH 4YacTh DJHEPrUM M TEpPelaloT €€ padodyuM opraHam;
B) MAalIWHBI, CHOCOOHBIE paboTaTh TOJBKO MPH HMX IOJTHOM IMOTPYKEHUU B KUIKOCTH C
COO0IIEHUEM UM MEXaHUYECKON SHEPTUHn MIPUBO/IA;
T') MaIlIMHBI, COSIUHSIONINECS MEXIY co00il cucTeMoii TpyOOIPOBOAOB, IO KOTOPBIM JIBHIKETCS
pabouast KUIKOCTh, OT/IAIOIIAST SHEPTHIO.

2. l'ugponepenaya - 3T0

a) cucteMa TPyOOIPOBOJIOB, MO KOTOPBIM JBHKETCS XKHUIKOCTH OT OJHOTO THIPOIJIEMEHTa K

Apyromy;
0) cucrema, OCHOBHOE Ha3HAayeHHME KOTOPOW SBJISETCS Iepelrada MEXaHWMYeCKON SHEepruu OT
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JBUTATENs K  HMCIOJHUTENBHOMY  OpraHy  IOCPEACTBOM  pabouell  KHIKOCTH;
B) MEXaHMUecKas repeaaya, padoTarolas MocpeCcTBOM JACUCTBUS Ha HE€ SHEPTUU JIBHKYLIEHCS
KHUJIKOCTH;

r) mepenaya, B KOTOPOH KHUJIKOCTh MOJ JCHCTBHEM Iepenajia AaBICHUN Ha BXOJE M BBIXOJE
rHIpoanmapara, CoOo0IIaeT ero BEIXOIHOMY 3BEHY JIBHKCHHE.

3. Kakas u3 rpyI nepeyucieHHbIX MPeUMYIIeCTB He OTHOCUTCS K TUapornepeaadam?

a) IUTABHOCTH pabOoThI, OECCTyNEeHYaToe PeryaupoBaHie CKOPOCTH, BBICOKAsi HAJIG)KHOCTh, MaJIble
rabapuTHbIE pa3Mepsbl;
0) MeHbIIIasi 3aBUCUMOCTh MOMEHTA Ha BBIXOJJHOM Bally OT BHEUIHEW Harpy3Ku, IPUIOKEHHONW K
UCIIOJHUTEIIbHOMY OpraHy, BO3MOXXHOCTh Iiepenayd OOJIbIIUX  MOIIHOCTEH, BBICOKas
HAJIe)KHOCTD;

B) OeccTyleHYaroe peryJupoBaHHE CKOPOCTH, Majble rabapuTHBIE pa3Mepbl, BO3MOKHOCTh
nepeaayn SHEPTUn Ha Ooupie paccTostHus, IUIaBHOCTD paboTsr;
r) 0e30macHOCTh paboThl, HAJEKHAs CMa3Ka TPYUIMXCA dYacTed, JIETKOCTh BKIIOUEHHS U
BBIKJIFOUCHHSI, CBOOO/Ia PACTIOIOKEHUS OCEH 1 BAJIOB MIPUBOIUMBIX arperaTos.

4. Hacoc, B KOTOPOM >KUIKOCTb IePEMEIIAeTCs MO IeUCTBUEM IIEHTPOOEIKHBIX CHII, HA3bIBACTCA
a) JIONACTHOM IEHTPOOESKHBIA HACOC;

0) JToIacTHOM 0CeBOM HACOC;

B) MOPIIHEBOM HAcOC LIEHTPOOEKHOTO NEHCTBUS;

r) nuddepeHImanbHbIA HEHTPOOSKHBINA HACOC.

5. OceBple Hacocbl, B KOTOPBIX IIOJIO)KEHHE JonacTeil pabouero Kojieca HE H3MEHseTcs
HA3bIBACTCS

a) CTaIllMOHAPHO-JIOMACTHBIM;

0) HETTOBOPOTHO-JIOMACTHBIM;

B) JKE€CTKOJIONIACTHBIM;

T') )KECTKOBUHTOBBIM.

6. B mOBOpOTHO-I0MACTHBIX HACOCAX TIOBOPOTOM JIOMIACTEH PEryIupyeTCs

a) peKUM JBUKEHHS JKUKOCTH HA BBIXOJIE U3 HACOCa;

0) CKOPOCTh BpalllCHHS JIONACTEH;

B) HaIlpaBJICHUE TIOJJauH JKUIKOCTH;

T) [10/1a4a KUJKOCTH.

7. IlopirHeBble HACOCHI 110 TUITY BBITECHUTENEH KilacCu(UIMPYIOT Ha

a) IJTyH)KEpHbIE, TOPIIHEBbIE U JuadparMeHHbIE;

0) TuIyH>XepHble, MeMOpaHHBIE U TIOPLIHEBLIE;

B) MOPIIHEBbIE, KYJIaUKOBbIE U TnadparMeHHBIE;

) AMadparMeHHbIe, JONACTHBIE U IUTyHKEpPHBIE.

8. Ha pucyHke m300pa’keH IMOPIIHEBOH HACOC MPOCTOTO JCUCTBHUS. YKaKHTE HEMPaBHIHLHOE
0003HauEHHE €r0 IEMEHTOB.

[
(%}

a) 1 - HWIAHAD, 3 - IITOK; 5 - BCAacChIBAIOIIUI TpYyOOIIPOBO/I;
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6) 2 - mopmeHb, 4 - pacXoIHBIH pe3epByap, 6 - HarHeTaTeJbHBI KIamaH;
B) 7 - pabouas kamepa, 9 - HamopHbId TpyOompoBod, | -  IWIUHAD;
r) 2 - mopuieHb, | - mumHap, 7 -pabodas kamepa.

9. O6vemunrii KIIJI Hacoca - 310

a) OTHOILLIEHUE €ro JIEVCTBUTEIIBHOMN IOJa4u K TEOPETUYECKO;
0) OTHOIIIEHHE €ro TEOPETUUYECKOM noxauu K JIECTBUTEIIFHOM;
B) Pa3HOCTH ero TEOPETUYECKOMN u JIEUCTBUTEIILHOU oJ1a4u;

I') OTHOIIIEHHE CYMMBI €r0 TEOPETHUECKOM U JICHCTBUTEIBHOH ITO1a4H K YaCTOTE€ 00OPOTOB.
10. Teoperuueckast mojaya MOPIIHEBOTO HACOCA IPOCTOTO ICHCTBUS

a) Or = Fonm ;3 0) Qj,:Ff;
M
£
B)QT=E> r) Or = Fen
11. I[eflCTBHTeHBHaH nogada mopumHEBOro Hacoca nmpocToro I[Cf/iCTBPIH
a) Or = Fén;
5 o = Fe.
FI
£
B) /. =}
Cr =
1") Q’T =F ’Eﬂna

12. B nopmrHeBOM Hacoce MpOCTOro ACHCTBHS OHOMY 000POTY ABUTATENsi COOTBETCTBYET
a) YeThIpe X0/1a MOPIIHS;

0) OMH XOJ1 OPILIHS;

B) JIBa X0/J1a TIOPIIIHS,

I') [I0JIOBUHA X0/1a MTOPLIHS.

13. HenonuoTa 3anoiHenust paboyeil kamepsl MOPITHEBBIX HACOCOB

a) YMEHbIIIaeT HEPAaBHOMEPHOCTh M0J1a4H;

0) ycTpaHsieT yTeUKH >KUIKOCTH U3 paboueit KaMephl;

B) CHMJKAET JIEUCTBUTENBHYIO [10/1a4y HAcoca;

I') yCTpaHseT HECBOEBPEMEHHOCTb 3aKPbITUS KJIAllaHOB.

14. B nopirHeBOM HAacOCE ABOMHOTO JIEUCTBUS OJTHOMY XO/IY TOPIITHS COOTBETCTBYET
a) TOJILKO MPOLIECC BCACHIBAHMUS,

0) mpoIiecc BCaChIBaHUS U HarHETAHUS;

B) MPOIIECC BCACHIBAHUS WJIM HATHETAHUS;

T') IPOLIECC BCAChIBAHUS, HATHETAHUS U CHOBA BCAChIBAHMS.

3uath (ITK-8):

15. B nopuHeBoM Hacoce MpOCTOro AEHCTBHS OHOMY X0y MOPIIHS COOTBETCTBYET
a) TOJIBKO TMPOIIECC BCACHIBAHUS;

0) TOILKO MPOIECC HATHETAHMUS,

B) MPOIIECC BCACHIBAHUS WJIM HarHETAHUS;

I') HU OJIMH IPOIIECC HE BBIMOIHAETCS MOJHOCTHIO.

16. Ha kakoM puCyHKe N300pakeH MOPITHEBOH HACOC JBOWHOTO JEHCTBUS?
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| e . T .
2) L 5) Yr
JTL JTL
5) AL r) Wr

17. Teopetnueckass mnogaua auddepeHnalIbHOrO MOPUIHEBOrO Hacoca OINpeAeNsieTcss o

dbopmyie
a) Or = Fin; 0) Or = Fén+(F - )in;

B) On=(F - f)¥n; r) On =2Fin.

18. HaubGonpIast u paBHOMepHasi mofayda HabIoJaeTcst y MOPIIHEBOro Hacoca

a) MPOCTOTO JICUCTBUS;

0) TBOMHOIO JIEHCTBHS;

B) TPOMHOIO JAeCcTBUS;

r) nuddepeHIuanbHOro 1eHCTBHS.

19. MnnukaropHast fuarpaMma ImopIurHeBOro Hacoca 3TO

a) rpaduk  W3MEHEHHMS  JaBJCHUA B  LOWIUMHApPE 32 OAMH  XOJ  IOPIIHS;
0) rpaduk H3MEHEHMs [JaBJICHUS B LWIMHAPE 3a OJWH IOJHBIM 00OpPOT KPHUBOLIMIIA;
B) rpaduK, TOIYYCHHBIH C TOMOUIIbIO CHEIUAIBHOrO MpuUOOpa -  HHIUKATOPA;
r) rpagyKk W3MCHCHHS JaBJICHUS B HAarHETaTEILHOM TPYOONMPOBOJE 3a MOJHBIA 000pOT
KPHUBOIIIHUIIA.

20. UapukaropHasi tuarpaMma 1mo3BoJIsieT

a) CJIeIUTh 3a PaBHOMEPHOCTBIO noaun KUIKOCTH;
0) ompeneauTh  MaKCUMaJbHO  BO3MOXKHO€  JAaBJICHHE,  pa3BUBAEMOE  HACOCOM;
B) yCTaHaBIUBATh YCIIOBUSAOECKAaBUTAIMOHHOMN paboTHI;

') TUarHOCTHPOBATh TEXHUYECKOE COCTOSIHME Hacoca.

21. MomHOCTh, KOTOpas MepenaeTcs OT MPUBOJHOTO JBUTATENS K Bally HAcOCa Ha3bIBaeTCA

a) ToJIe3Hasi MOIITHOCTh;

0) moaBeIeHHAs MOIITHOCTb;

B) TUPABIINYCCKAsT MOIITHOCTb;

T') MEXaHH4YeCcKast MOIIIHOCTb.

22. MomIHOCTh, KOTOpasi OTBOJUTCSA OT HAacoca B BHUJE IOTOKA >KHUIKOCTH TOJ JIaBJICHHEM
Ha3bIBACTCS

a) TIOJIBEJICHHAsI MOIITHOCTh;

0) MmosIe3Hast MOITHOCTb;

B) THPABIIMYECKAst MOIITHOCTD;

T') MEXaHHYeCKast MOIIIHOCTb.

23. O6wemusiit KI1J] Hacoca oTpakaeT MoTepu MOIIHOCTH, CBSI3aHHBIC

a) C BHYTPEHHUMHU NIEPEeTEYKaMU KUJIKOCTH BHYTPU HacOCa YePe3 3a30PbI OIBUKHBIX DIIEMEHTOB;
0) C BO3HUKHOBCHHEM CHJIBI TpPEHHUS MEXIy TOJBIKHBIMH JJIEMEHTAaMH  HAcoCa;
B) ¢ nedopmanueil motoka paboueill KUIAKOCTH B HACOCE M C TPEHHEM >KUIKOCTH O CTEHKHU
THJIpOAIIiapara;

T') C HEMOCTOSIHHBIM PACXO0JIOM >KUJKOCTH B HATHETaTEIILHOM TPYOOIIPOBOJIE.

24. Mexanmnueckmii KI1J] Hacoca oTpaskaeT OTepH MOITHOCTH, CBSI3aHHBIC
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a) C BHYTPEHHUMH MEePETEUKAMHU KUAKOCTH BHYTPH HAcOca Yepe3 3a30Pbl MOJABUKHBIX 3JIEMEHTOB;
0) C BO3HUKHOBEHHEM CHJIBl TpPEHUS MEXIy MOJABIKHBIMH 3JIEMEHTaMU Hacoca;
B) ¢ nedopmanueil moToka pabouel KUAKOCTH B HACOCE M C TPEHHEM JKHUIKOCTH O CTCHKHU
TUIpOAIIapara;

') C HETIOCTOSTHHBIM PAacX0/I0M XKHUJIKOCTH B HarHETATEIbHOM TPyOOIpOBOJIE.

25. I'mnpasanyeckuid KITJ[ Hacoca oTpaxaeT moTepu MOITHOCTH, CBSI3aHHbBIE

a) C BHYTPEHHUMH MEePETEUKAMHU KUAKOCTH BHYTPH HAcOCa Yepe3 3a30Pbl MOABUKHBIX JIEMEHTOB;
0) C BO3HUKHOBEHHEM CHJBl TpPEHUS MEXKIy MOJBIKHBIMH JJIEMEHTAaMH HAcoca;
B) ¢ nedopmanueil moToka paboued KUAKOCTH B HACOCE M C TPEHHEM JKHUIKOCTH O CTCHKHU
TUIpOAIIapara;

') C HETIOCTOSTHHBIM PAacX0/I0M XKHUIKOCTH B HarHETATEIbHOM TPyOOIPOBOJIE.

26. Kakoii rupaBiIrdecKuii 2JIeMEHT U300pakeH Ha pUCyHKe?
——

S —

a) TUAPOLMINHAP MOPITHEBOM;

0) rUAPOLMINH/P TUTYHKEPHBIN;

B) TUIPOLMIMH]IP TEIECKOMMYECKUN;

I') TUAPOLMIIMHAP C TOPMOKEHUEM B KOHLIE XOa.

27. Kakoil rufipaBIu4ecKuii 3J1eMeHT N300paxKeH Ha PUCYHKE?

—

T

a) KJIaraH HallOpHBIN;

0) TUAPOAKKYMYIISITOP TPY30BOM;

B) JApOCCeb HACTPAUBAEMBIi;

T') THIPO3aMOK.

28. Kakoii ruipaBIu4ecKuii SJIEMEHT N300paKeH Ha PUCYHKE?
|

a) TUJIPOLIMIIUH]ID;

0) rUAPO3aMOK;

B) THIpONIpeoOpa3oBaTeb;

T') THAPOPACTIPEICTUTEb.

29. Kakoii ruipaBIu4ecKuii 2JIEMEHT NU300paKeH Ha PUCYHKE?

a) THJIPOHACOC PEryIUupyeMBbIii;

0) TUIPOMOTOP PETYIUPYEMBIH;

B) TIOBOPOTHBIN THAPOLIUINH/IP;

') MAaHOMETP.

30. Kakoii rugpaBnndeckuii 21eMeHT U300pakeH Ha pUCYHKe?

a) TUAPOHACOC PEBEPCUBHHBIIA;

0) THIPOHACOC PETYIUPYEMBIH;

B) TUIPOMOTOP PEBEPCUBHBIN;

T') TeII000MEHHUK.

31. Kakoii rugpaBindeckuii 31eMeHT U300pakeH Ha pUCYHKe?
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[

L
a) KJj1anaH oOpaTHBIH;

0) KJ1anaH peayKIUOHHBIH;

B) KJIallaH HaIlOPHbIN;

I') KJIallaH Tepenaaa JaBiIeHU.

32. Kakoit ruipaBIu4ecKuii 2IeMeHT H300paXkeH Ha pUCYHKe?

a) TUAPOAKKYMYJISITOP TUTYH KEPHBIIA;

0) rMAPOAKKYMYJISTOP IPY30BOM;

B) TUPOAKKYMYJISATOP MHEBMOTHIPABIUYECKUN;

') TUAPOAKKYMYIIATOP MPYKUHHBIH.

33. Kakoii rugpaBnnyeckuii 31eMeHT U300pakeH Ha pUCYHKe?

L

SHINY
[

a) TUAPOPACTIPECIUTEIbABYXJINHEHHBIUETHIPEXTO3UIIMOHHBI;

0) TUAPOPACIIPEETUTENBYETHIPEXINHEHHBIN JBYXIIO3ULIMOHHBIN;

B) THUApPOpACIpeNeinTeNb JABYXIO3UIMOHHBIA C  yIOpaBICHHEM OT  JJIEKTPOMArHMTa;

I') TUAPOPACIPEIEIUTEND KIAMaHHOIO THUIIA.

34. Kakoii ruipaBIn4yecKuil 31eMeHT U300pakeH Ha pUCYHKe?

a) TeII00OMEHHHUK;

0) ¢punbTp;

B) TUJPO3aMOK;

I') KJIaraH oOpaTHBIN.

35. Kako¥i ruipaBIndecKuil 3JIeMEHT H300pakeH Ha PUCYHKE?

Mﬁ.—."‘"
P

a) KJ1anaH oOpaTHBIH;

0) Ipoccenb peryianupyeMblit;

B) JIpOCCEeIb HACTPauBAEMBbIH;

T') KJIarmaH peayKINOHHBIH.

36. Kaxoli rupaBiaruecKkuii 31eMeHT U300pakeH Ha pUCyHKe?

I

a) THAPOAKKYMYJISITOP TPY30BOK;

0) ruapornpeoOpa3oBaTensb;

B) THIPOLMITMHJIP C TOPMOYKEHHEM B KOHIIE X0/1a;

I') THAPO3aMOK.

37. Kako¥i TuipaBIMIecKuil 3JIEMEHT H300paykeH Ha PUCYHKE?

——

a) KJIarmaH npsMoii;
0) ky1anaH oOpaTHBII;

20



B) KJIallaH HaIlOPHBI;
T') KJ1arnaH MOIOPHBIN.
38. Kakoii ruipaBIndeckuii 31eMeHT U300pakeH Ha pUCYHKE?

a) TUAPOAKKYMYJISITOP IUTYH KEPHBIIA;

0) TUAPOAKKYMYJISATOP TPY30BOW;

B) THAPOAKKYMYJIATOP THEBMOTMIPABINYECKU;

T') THAPOAKKYMYJISITOP PEryIupyeMbli.

39. Kakoii rupaBIndecKuil 31eMeHT U300pakeH Ha pUCYHKeE?
ot

WEEEX

T

a) TUAPOPACIIPEICTUTENbYETHIPEXTMHEUHBIN TPEXITO3UIIMOHHBIH;

0) ruspopacnpenesIuTeNb TPEXJIUHEHHBIN TPEXTTO3ULIMOHHBIN;

B) TUPOPACTIPEACTUTENbABYXIMHEHHBIN II€CTUTIO3UIIOHHBIH;

T') TUAPOPACIPENEIUTENbYETHIPEXJIMHENHBIN TBYXITO3ULIUOHHBII.

40. Kakoii rupaBindeckuil aIeMeHT U300pakeH Ha pUCYHKe?

a) GuIbTp;
0) TeTUI00OMEHHUK;

B) TH/IPO3aMOK;
T') KJIarmaH oOpaTHBIH.

41.  Hacoc —»st10 JUIs IEpEeMELLCHUS] AKUIKOCTEeH 0[] 1aBJIEHUEM

42. LlenTpoOekHBIE HACOCHI HAIIUIM IIMPOKOE MPUMEHEHHE B IPOMBIIIJIEHHOCTH TOJIBKO
B KOHIIE 19 Beka u3-3a OTCYTCTBUSA

43. CaMbIM IpEBHUM BOJIONIO/bEMHBIM MEXaHU3MOM SIBIISIETCS

44, Bo31yxo1yBKH — 3TO MalllMHBI 17151

45. CornacHo 00menpuHATON KiaccuUKauu, MUOEepHbIN HAcOC

SIBIISICTCS HAacoCoM.

46. OCHOBHBIM IIPEUMYIIIECTBOM BUXPEBBIX HACOCOB SIBISETCS

47. BricoTa nogbema BOAbI MIHEKOBBIM HACOCOM COCTABJISIET METPOB.

48. OCHOBHBIM IPEUMYILIECTBOM MOHOOJIOUHBIX HACOCOB SIBIISIETCS

49. PactBoponacocs! Tuna PH-2 u PH-4 sisrores HACOCaMH.

50. BuHTOBOI MHEBMOHACOC MOJIAET LIEMEHT HA PACCTOSHHUE 10 METPOB

51. Tepmogunamuuecknit KITJ[ koMipeccopoB U BO3yXOAYBOK OLICHUBAET

52.  Temmeparypa Bo3[lyxa Ha BBIXOJIE BO3AYXOJYBOK COCTABIISIET °C.

53.  Kunemarmueckoe mogo0Oue o3HaudaeT momobue

54, [Tpu mocnemoBaTeIbHOM paboTte IByX OJMHAKOBBIX HACOCOB y/IBAMBACTCS

55. OOpaTHBIif KJ1aniaH — 3TO YCTPOUCTBO, MpeHa3HauYeHHOE IS
NPE0TBPALCHHS

56. PexxuMHas TOYKa — 9TO TOYKA NEpCCCUCHU
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o7.

58.

59.

60.
61.

62.

63.
64.

65.
66.
67.

68.

69.

70.
71.

72.

73.

74.

75.

76.
77.

78.
79.
80.
81.

82.
83.

[TpuemHBII KiTanaH yCTaHABIMBAETCS HAa BCACHIBAIOIIMX TPYOOIPOBOIAX, AUAMETP KOTOPBIX
HE IIPEBBIIIAECT

KopoOuatsbiif Bo3aymHbIi GUIBTP, yCTaHABIMBAEMBINA Ha BO3YyXOAYBHBIX CTAHIIHSIX,
IpeCTaBIsieT cOO0H METAJUINYECKYIO paMy, KOTOpas O0TsHyTa Y 3aI10JIHEHA

CunoBsie TpaHC(HOPMATOPHI HACOCHBIX CTAHIIUN Pa3MEINAIOTCAB OaKaX, 3aOJTHEHHBIX
TpaHCPOPMATOPHBIM MACJIOM, C LIEJBIO

CornacHo MpUHATON Kiaccu(UKALUK, TOPIIHEBOM HACOC SIBIISAETCS HAacoCOM.

I[J'IH 60pB6H C HEPAaBHOMCPHOCTLIO ITOJa4YH IMMOPITHEBBIX HACOCOB ITPUMEHAOTCA

BunTOBEIC HACOCHI HE MOT'yT OBITH HCITOIB30BaHEI AJI1 ICPCKAYKHU )I(PII[KOCTGIZ, COACPIKAIIIUX

OcHOBHOE NpEeuMyieCTBO HCHTpO6e}KHBIX HACOCOB JIBYCTOPOHHET'O BX0Ja — XOpouias

MHoOrocTyneH4aTbiii HaCOC — 3TO HACOC, UMEIOLIUI , CMOHTUPOBaHHbBIX Ha

KII/] Hacoca — 3TO OTHOIIEHUE

Teopetnueckuii Hanop Hacoca ornpeaensercs GopMyIoi

Junamuueckoe nojgobue Hacoca 10JIpa3yMeBaeT B TCOMETPUYECKU U
KMHEMAaTUYEeCKH MOJOOHBIX CHCTEMaX.

XapakTepHucTHKa Hacoca — 3TO TpadUIeCKH BhIPAKEHHASI 3aBUCUMOCTD

OT €TI0 I10Ja4H.

[IponopyoHaNbHOE JPOCCENNPOBAHIE — ITO __Ha HAaIlOPHOM BOJIOBO/IE C
nenbio n3MeHenus ero Q — H xapakrepuctukw.

OcHoBHOE TpeOOBaHKE K BCACHIBAIOLIUM TPYyOOIIPOBOAAM
3aTBOp — ATO_ apMatypa
FJ'IY6I/IHa IIaXTHBIX KaHAJIN3allMOHHBIX HACOCHBIX CTaHHI/If/'I IMPEBLIIACT

METpOB.
MexaHnyecKUMH rpabIisiMH, YCTAaHOBJICHHBIMHU TE€PE]] PEIIETKAMH 110 TEYSHUIO BO/IBI,

OUMILAIOTCS PEIIETKU THIIA.
HopmanbabiMH  yCHOBUSIMU JUIsi  Ta30BOM Cpenbl ABISIIOTCS TEMIlepaTypa
°C " maBlIeHUE klla.

3anbpUICHHOCTD BO3J1yXa, IOAaBa€MOT'0 B HArH€TaTeCJib, HE JOJI’KHA IIPCBBIIIATH

_Mr/m
Hamnop — sTo npupamenue _ B Hacoce.
PeBepcuBHOCT — 3TO CIOCOOHOCTH IIECTEPEHHOI'0 HACOCa, IIPU CMEHE

HAIIpaBJICHUs BpallleHUs IIECTEPEH.

XI/IMI/I'-IGCKI/Ie HAaCOCBI HpI/IMeHHIOTCSI B CUCTEMAX BO}IOCHa6)KeHI/I$I 1 BOOJOOTBCACHUSA IJIsL
nojaayn .
PaGourm opraHoM BHHTOBOT'O ITHEBMATHYECKOTO HACOCA SIBIISIETCS
ITommaxx — 3TO .
ITopuiHeBOH KOMITPECCOP OTIMYAETCS OT APYTHX KOMIIPECCOPOB TEM, YTO UMEET

PerynupoBanuem paboThl Hacoca Ha3bIBAETCS

Pemrerka ¢ pyyHOif O4MCTKOM YCTaHABIMBAETCS HA KaHAIM3ALMOHHOW HACOCHON CTaHIUH
P KOJIMYECTBE yJIaBINBAEMbIX OTOPOCOB MEHeEe T/CyT.
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84. I'uponMKIOHHAS YCTAHOBKA COSUHSCTCS C HACOCOM C IIEJIBbIO MPEIOTBPAICHHS
[IOMaJaHus B HETO

0) KpUTEpPHUH OLICHUBAHMS
[Ipu oueHke 3HaHUI OLICHUBAHUS TECTOB YUYUTHIBACTCS:

1. YpoBeHb c(hOpMUPOBAHHOCTH KOMIIETCHIIUH.
2. YpOoBeHb YCBOCHHUS TEOPETHUECKUX TIMOJIOKEHUH JUCHUIUIMHBI, MPAaBUIBHOCTH
(bopMyYIUPOBKY OCHOBHBIX OHATUN M 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUA (HAKTUYECKOTO MaTepuaia B 00beMe MPOrpaMMBbl.
4. Jloruka, cTpyKTypa U rpaMOTHOCTh U3JI0KEHUS BOIIpOCa.
5. YMeHue cBsizaTh TEOPUIO C MPAKTUKOM.
6. VYMenue nenatb 0000IICHNUS, BBIBOIBI.

Ne Onenka Kpurepum ouenku

n/n

1 2 3
1 OTnuuHo €CJIM BBITIOJTHEHBI CIICTYIOIINE YCIOBHSI:

- IaHbI IPaBUIbHBIE OTBETHI HE MeHee yeM Ha 90% BompocoB TecTa,
HCKJII0Yasi BOIPOCHI, Ha KOTOPbIE CTYAEHT JOKEH JaTh CBOOOIHBIN
OTBET;

t Ha BCE BOIIPOCHI, NIPETNOJIaraonye cBOOOJHbINH OTBET, CTYICHT Jall
NPaBUJIbHBIM U MOJIHBIA OTBET.

2 Xopormio €CJIU BBIIIOJIHEHBI CIIEIYIOLIIE YCIOBUS:

- TaHbI IPaBUJIbHBIE OTBETHI HE MEHee 4eM Ha 75% BOIIPOCOB TecTa,
HCKJII0Yasi BOIPOCHI, Ha KOTOPbIE CTYAEHT JOJDKEH JaTh CBOOOIHBIM
OTBET;

- Ha BCE BOIPOCHI, IPEAIOIAraloIiue CBOOOAHBIN OTBET, CTYJCHT
JiaJl IPaBUIBHBIN OTBET, HO JOMYCTHI HE3HAYUTEJIbHBIC OIIMOKH U
HE MOKa3aJl HeOOXOAMMOM OITHOTBHI.

3 | YI0BIETBOPHUTEIHLHO €CJIU BBIIIOJIHEHBI CJISYIOIUE YCIOBU:

- TaHBI TIpaBWJIbHBIE OTBETHI HE MeHee yeM Ha 50% BOMpocoB TecTa,
WCKITIOYasi BOIIPOCHI, HA KOTOPbIE CTYIEHT JOJDKEH JaTh CBOOOIHBIN
OTBET;
- Ha BCE BOIPOCHI, IIPEAINOJIAraoIine CBOOOIHbIN OTBET, CTYJCHT AaJ
HETMPOTUBOPEUYUBBIN OTBET, WM IIPH OTBETE AOIYCTHII 3HAUUTEIIbHbIE
HETOYHOCTH M HE MOKAa3aJl MOJHOTHL.

4 HeyoBneTBOpUTENBbHO | €CJIM CTYJIEHTOM HE BBIIIOJIHEHBI YCIOBUS, MIPEAIONATa0IIUE OLIEHKY
«Y IOBJIETBOPUTEIILHOY.
5 3auTeHo BricTaBnsercs npu COOTBETCTBUHU NapaMeTpaM HK3aMEHALIMOHHOMN

IIKAJIbl HA YPOBHAX «OTJIIMYHO», «XOPOLIO»,
«YAOBJIETBOPUTEIILHOY.

6 He 3aureno BricTaBisercs npu COOTBETCTBUU NIapAMETPaM HK3aMEHALMOHHOMN
IIKAJIbl HA YPOBHE «HEYIOBIECTBOPUTEILHON.

2.4. Pa3HOypoOBHEBbBIE 32/1a4M ¥ 32 IaHUS

a) TUTIOBBIE BOTIPOCHI (3a/1aHuUs):

Ywmers (ITK-3):

1. MakcuManbHBI 4YacOBOW MPUTOK CTOYHBIX BOA cocTaBiseT 7,5% OT CyTOYHOro, a
MUHUMQJIBbHBIA  4yacoBor mputok — 1,25%. Onpegenutp unucio pabodumx HACOCOB,
YCTaHaBIMBAEMbIX B PallOHHOW KaHAIM3AIlMOHHOW HAacocHOW craHuuu. [lpuHsatoe permieHue
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000CHOBATE.

Tabnuna 1
OpauHaTBHl HHTETpaIbHOTO Tpaduka, % PaznocTs opauHar,
[Tacst cyTok BOOMOTPEOICHHS [101a4¥ HACOCaMU %
0-1 3 1,98 1,02
1-2 6,2 3,96 2,24
2-3 8,7 5,94 2,76
3-4 11,3 7,92 3,38
4-5 14,8 11,52 3,28
56 18,9 15,12 3,78
6-7 23,4 20,15 3,25
7-8 28,3 25.18 3,12
8-9 33,2 30,21 2,89
9-10 38,8 35,3 -3,5
10-11 43,7 40,33 3,37
11-12 48,4 45,36 3,04
12-13 52,8 50,39 2,41
13-14 56,9 53,99 2,91
14-15 61.0 57,59 3,41
15-16 65.4 62,62 2,78
16-17 69,7 67,65 2,05
17-18 73,8 71,25 2,55
18-19 78,3 76,28 2,02
19-20 82,8 81,31 1,49
20-21 87,3 86,34 0,96
21-22 92,1 91,37 0,73
22-23 96,7 96,4 0,3
23-24 100 100 0
Tabmumna 2
OpauHaTel HHTErpaabHoro rpaguka, % PasHocTh OpauHar,
Hacs! CyTOK IIPUTOKA CTOYHBIX [10Ja4u HacoCcaMu %
BOJT
0-1 2,6 2,63 0,03
1-2 5,2 5,26 0,06
2-3 7,8 7,89 0,09
3-4 10,4 10,52 0,12
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4-5 13,0 13,15 0,15
56 17,8 17,95 0,15
6-7 22,6 22,75 0,15
7-8 27,4 27,55 0,15
8-9 32,2 32,35 0,15
9-10 37,0 37,15 0,15
10-11 41,8 41,95 0,15
11-12 46,6 46,75 0,15
12-13 51,3 51,55 0,25
13-14 56,1 56,35 0,25
14-15 60,9 61,15 0,25
15-16 65,7 65,95 0,25
16-17 70,5 70,75 0,25
17-18 75,21 75,55 0,34
18-19 80,01 80,35 0,34
19-20 84,81 85,15 0,34
20-21 89,61 89,95 0,34
21-22 94,41 94,75 0,34
22-23 97,41 97,38 0,03
23-24 100 100 0
2. [Ipon3BoANTENBHOCTH IIaBHON KaHAIM3AI[MOHHON HAaCOCHOM cTaHluu cocTaiseT 1800 m

3 /4. Kak mpaBUIIBHO MPOU3BECTH pacyeT HAMOPHBIX BOJIOBOIOB? OTBET 000CHOBATD.

3. Heo6xomuMo cHU3HWTH HAmop Hacoca, YCTAHOBJIEHHOTO B KaHATW3AIlMOHHOW HACOCHOM
craniuu ¢ 60 go 53,5 M. Jlms 3TOro mpousBeneHa cpe3ka pabouero koieca Hacoca, MpUYeM
nuamerp ero m3meHwics ¢ 780 mo 615 mm. KoadduimeHnt 6pICTpOXOTHOCTH ATOTO Hacoca
cocrapmsieT 82. [Ipoananu3upyiite JaHHOE TEXHUYECKOE PEIICHHE.

4, Ha Bo3ayxonyBHOW  cTaHUMH, TOJAKOIIEH  CXKaThli  BO3AYX B a’pOTEHK,

3
POM3BOIUTENBHOCTh KOTOpOro cocrasisier 1400 m = /u, a pabouas rayouHa — 4.4 M,
YCTaHOBJICHBI JIBE€ BO3IYXOAYBKH (pabouas W pesepBHasi). [IpoM3BOAUTENHHOCTh KaXKIOU

BO31yX0OQyBKH cocTaBisieT 6000 m 3 /4, a naBnenue cxatoro Bo3ayxa — 0,142 Mlla. Y aenbHblit

pacxoa BO3ayxa, moJaBacMoOro B adpOTCHK, COIrIaCHO TEXHOJOTNUYCCKUM pacde€TaM COCTABJIACT 5

M 3 /M 3 . HOTCpI/I Haropa 1o AJIWHC BO3AYXOBOJOB OT BO3AYXOJAYBKHU 10 HanOoJee YAAJICHHOT'O

aspatopa coctaBisitor 0,06 M, a moTEpU Hamopa B BO3AYyXOBOJaX HA MECTHBIE CONMPOTUBIICHUS —
0,05 M. B aspoTeHke npeaycMoTpeHa MeNKOIy3blpyaras MHEBMaTH4ecKasi cUcTeMa aj’panuu. B
X0J1€ IKCIUTyaTallui a3pOTEHKA YCTAaHOBJIEHO, 4TO TpedyeMas 3¢ (peKTUBHOCTh OUUCTKH CTOYHBIX
BOJl OT OPraHMYECKUX 3arpsA3HEHUN HE JOCTUIAETCs M3-3a2 HECOBEPIIEHCTBA CUCTEMBI adPALIUU.
OO6ocHyiiTe 3TOT BBIBOJI U 1aiiTe MPAaBUIbHOE TEXHUUECKOE PEeIlIECHUE.

5. OO6ocHy#iTe HEOOXOAUMOCTh IPUMEHEHHS JaHHON THIPOLIMKIOHHON ycTaHOBKH (puc. 1)
IIPU NePEKavYKe CTOYHBIX BOJ] C BHICOKHM COAEpPKAHNUEM KPYITHBIX B3BEIICHHBIX BELIECTB.

1- nacoc;
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2— UWIMHAPOKOHUYECKUN Ha- OPHBIA THAPOLMKIIOH;

3— BcachkIBaromuii TpyO0OnpoBoI; 4 — HAIIOPHEIN TPYOOIPOBO;

5— BomooTBOAsIIAs TPYOa;

6— BX0OHOI MaTpyOOK r'UAPOLMKIIO- Ha,

7— narpyboK BEPXHErO CIIMBA; 8 — MaTpyO0OK HMXKHETO CIIMBA; 9 — MPUEMHBIN KilamaH;
10 — runposneBarop

A
. 4
4 L 1
L ‘w :
Vi fﬁﬁ\‘ ,ll
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v‘\ //
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N g
Puc. 1
6. Ha kaHanm3anMOHHONW  HACOCHOM  CTAaHUMHU BO3MOXXHO  IPUMEHEHHE

LEHTPOOEKHBIX U IIHEKOBBIX HACOCOB. JlaiiTe KOHCTPYKTUBHOE pEIlIEHNE HACOCHOM CTaHILINUU IO
JByM BapuaHTaM. Ha ocHoBaHMM aHanu3a BblOepuTe ee HauOojee HKOHOMHUYHBIN
BapuaHT.lIpaBrIIbHO TN TPUBE/IEHAa MOHTAKHAS CXEMa BCACHIBAIOIIETO TPyOOIpoBoOa Ha puc. 2.
[Ipn HE0O6X0AMMOCTH BHECUTE MCIPABICHHUS.

Puc. 2
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7. [IpaBMJIBHO 1M TPEACTABIICHA TEXHOJOTHMYECKAs CXE€Ma KaHAJIW3alMOHHOU
HACOCHOM CTaHIIMH, COBMEILEHHOMN ¢ IPUEMHBIM pe3epByapoM, Ha puc. 3. [Ipu HeoOxoaumocTu
BHECUTE UCIIPABJICHHUS.

Puc. 3
8. [TpoeKTHPOBIIMKAMHU 3alPOCKTHPOBAHA TIJIaBHAs KaHAJIM3AIMOHHAS HACOCHAs
CTaHIMA OTACJIBHO PaCcoOI0KEHHBIM IMPUEMHBIM pe3epByapoM. JlailTe OLIEHKY 3TOTO pelIeHuUs.
9. OTMeTKa OCH HACOCOB BOJIOIIPOBOHON HACOCHOW CTAHIIMU BTOPOIO MOJbeMa

npunsta pasHou 111,25 m. OGocHyiiTe WM OTBEPTHUTE JaHHOE PEIICHHE C YYETOM TOTO, YTO
JOTyCTHMasi TeOMETpUYEeCcKasi BBICOTA BCAchlBaHMS Hacoca cocTaBisieT 4,5 M, oTMeTka AHA
pe3epByapa unctoit Bojsl — 105,5 M.

10. OTMeTKa HM3a HallOPHBIX BOJIOBOAOB JIMAMETPOM YCI0BHOTO mpoxoaa 200 MM
BOJIOIIPOBOAHOM CTaHLIMK BTOPOTO noabema coctasisieT 135,71 M. I'mybuna npomep3anus
IpyHTa B pailoHe pacroioKeHus JaHHOW HAaCOCHOM craHIu coctaBigeT 1,6 M. OGocHyiiTe
WJIM OTBEPTHUTE JJAaHHOE PELLIEHUE, €CIM OTMETKA ITOBEPXHOCTH 3€MJIM Y HACOC- HOM CTaHLIUU
cocrasiuseT 137,66 m.

11. ['myOuHa 3aiokeHUsT HAMOPHBIX BOJOBOJOB KAaHAIM3AIMOHHOW HACOCHOW CTaHITUH
JMaMeTpoM yciioBHOro nmpoxoaa 200 MM mpunsta paBHoil 1,3 M. OGocHYHTE UM OTBEPTrHUTE
JAaHHOE pelIeHHe, eCIM TIIyOMHa NpoMep3aHHsl T'PyHTa B pallOHE CTPOUTENIHCTBA HACOCHOMU
CTaHIMH cocTaBisieT 1,6 M.

12. VY nanenue IpeHa)KHBIX BOJ, 00pa3yroIIMXCs B KaHAJIM3AallMOHHOW HACOCHOW CTaHIMM, U3
CHEIUAIIBHOTO MpPHUSAMKAa BO3MOXHO TOJBKO MOTPYXHBIM WM BOJOCTPYWHBIM HAacOCOM.
Pa3paboraiiTe TEXHOJIOIMYECKHME CXEMbl YCTAHOBKM YJAJEHUS JPEHAXKHBIX BOJ MO JABYM
BapuaHTaM. BeiGepuTe Hanbosee mnpuemieMblii BapuaHT.

13. Heo0xoauMo yBEIHYHUTH PACXOJ CKaTOTO BO3/IyXa, ITOJIaBAEMOT0 B adpoTeHKH. [[iis aToro
HYXXHO YBEJTUYUTH YUCIO pabOYUX BO3TYXOAYBOK. Pa3MecTUTh HOBBIE BO3/1yXOyBKH BO3MOXKHO
au00 B TIOMEIICHUHM CYIISCTBYIOIIEH BO3IyXOAYBHOW CTaHIMU, JMOO B 3JaHUU HOBOU
BO3JyXOJNyBHOW cTaHIMH. Ha OCHOBE TEXHMKO-3KOHOMMUYECKOTO CpaBHEHHUS BapHaHTOB
BbIpa0oOTaiiTe ONTUMAJbHOE pEUIEHHE TAaHHOTO BONpPOCAa, €CIM KaluTalbHbIE 3aTpaThl Ha
pacuIMpeHne CyIIeCTBYIONIEH BO3AYyXOAyBHOU cTaHImu cocTaBisitoT 4980 Teic. pyOneil, a Ha
CTPOUTENIbCTBO HOBOH BO3AYyXOAYBHOH craHumu — 12650 Tbic. pyOneit. [lpu sToMm
DKCIUTyaTal[MOHHBIE 3aTpaTbl HAa pPACIIMPEHHUE CYLIECTBYIOLIEH BO3JYyXOAYBHOM CTaHLUHU
COCTaBIISIIOT 2875 THIC. pyOJIeid, a TPU CTPOUTEIHCTBE HOBOM CTaHITUHU — 4650 ThIC. pyOIIeid.

14.  TlogOepute MapKy BO31yXOAYBKH, HEOOXOAMMOM 11 MOAAYM BO3yXa € pacxoj oM 12 m 3

/c. Boznyx Temmiepatypoit +30°C mogaeTcsi K moTpeOUTeNsM 1Mo Bo3ayxoBoay auamerpom 1000

MM # JuinHOM 125 M. [loTtepu Hanopa Ha eAMHUILY AJTUHBI BO3yX0oBojaa cocTaBisitoT 0,18 mm/Mm,

CKOPOCTh JIBHKEHUS Bo3Ayxa B HeM 14.4 m/c, cymMMa KO3 PUIIMEHTOB MECTHBIX COIPOTUBIICHUN
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— 3,58, a moTepu Haropa B moTpeduTeNsax — 5,5 m.

15. OTMeTKa OCHM HAacoCOB, YCTAaHOBJEHHBIX B KAHAJIM3AIMOHHOM HACOCHOM CTaHIWH,
cocraBnsier 43,5 M. OOocHyiiTe WM OTBEPTHHUTE IAaHHOE pEIICHUE, €CITM OTMETKa JIOTKa
MOJBOJSAIIETO KOJUIeKTOpa coctaBisier 49,25 M, nomyctumass TeoMeTpuyeckash BbICOTa
BcacwkIBaHus HacocoB — 4,15 m.

16.  IlpaBunbHO JIM MpeACTaBleHA TEXHOJOTMYecKas CcxXemMa T'HAPOLMKIOHHON
ycTaHOBKH (pHcC. 4), obecrieunBaroiieii 6e3aBapuiiHyro paboTy Hacoca IMyTeM 3aJepKaHus
KPYITHOW B3BECH.

-

Puc. 4
1 — MUIMHAPOKOHUYECKUI HAITOPHBIN THAPOLUKIIOH; 2 — HACOC;

3— BCachIBAIOIIMI TPYyOOIPOBO;

4— manopHsIii TPYOOIPOBOL; 5 — BOAOOTBOAAIIAS TPYOa;

6— BX01HOI NaTpyOOK I'HAPOLHUKIIOHA;

7— natpy0OK BEPXHETO CIMBA; 8 — MaTpyOOK HMXKHETO CIMBA; 9 — THIPOIIIEBATOP

17. Onpenenure 4ucio paboOYUX HACOCOB, YCTAHOBJICHHBIX HA KaHAJIM3AallMOHHOW HACOCHOMN

3

CTaHIIMU, €CITM MaKCUMAaJIbHBIN IPUTOK CTOYHBIX BOJ cocTapiisieT 2290 M ~ /4, a MUHUMAJTbHBIN —

2361/c.
18. Ha BOI[OHpOBOI[HOfI HACOCHOM CTaHIIUM BTOPOT'O IIOABEMA YCTAHOBJICHO TPHU MAapalJICJIbHO
pa6OTaIOHII/IX Hacoca. OHpCI[eJ'H/ITe MMPONU3BOAUTCIIBHOCTE OJHOI'O Hacoca, €CJIK pacxoa BOALI B

3
yac MaKCUMaJIbHOTO BOJIONIOTpeOIeHus cocTaBisieT 1520 m™ /4.
19.  Ompenpenute CKOPOCTh ABMXKEHUS BOJABI BO BCACBHIBAIOIIMX TPYyOOMpPOBOAAX HACOCOB
nuametpoM 500 MM, yYCTaHOBJIEHHBIX Ha  KaHAJIW3AI[MOHHOM HACOCHOM  CTaHILMH

npou3BoaUTENBHOCTHIO 1800 M 3 /4. Ha cTaHIy yCTaHOBIIEHO J1Ba pabo4YnX Hacoca.

20. Onpenenure IIMHY BO3AYX0BOJA, €CIIU MTOTEPU HAIMOpPA MO €ro JIMHE coCcTaBsAoT 0,15 M
IpH MOTepsAX Hamopa Ha enuHuily JuHbl 0,005 MM/M. J[aBneHHe C)KaTOro BO3AyXa COCTABISET
0,15 MIIa, a ero Temmnepatypa +40°C.Onpenenure IIMHY BO3AyX0BO/Ia, €CIIN OOITHI TpeOyeMbIi
HaIop BO3AYXOJyBKH cocTaBisieT 4,85 M, IOTEPH B BO3yXOAYBKE HA MECTHBIE COIPOTUBIICHUS —
0,07 m, a motepu Harnopa B motpedurtensx — 4,59 m. [Torepu Hamopa B BO3AyX0OBOE HA STUHUITY
mmHbl coctaBisaioT 0,007 mm/M, gaBneHue cxaroro Bozayxa — 0,12 MIIa, a ero temmneparypa
+30°C.
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21. Onpenenute MJIMHY HAMOPHBIX BOJIOBOJOB KAaHAJIMU3AMOHHOW HACOCHOW CTaHUUH

MPOU3BOAUTEIBLHOCTHIO 3075 M 3 /4, ecu TpeOyeMBbIi HaIOp HACOCOB 3TOM CTaHIIUU paBeH 36 M,
OTMETKa ypOBHS BOJIbI B IPUEMHOM pe3epByape — 49,25 M, a OTMETKa ypOBHS BOJIbI B IPUEMHOMN
KaMepe OYUCTHBIX COOpyXeHull — 66,7 M. KananusanumoHHass HacOCHasl CTaHLMS HMMEET JBa
HAIlOPHBIX BOJI0BOJA AMaMeTpoM 600 mm.

22. Onpenenurte Hamop Hacoca ¢ nojgayend 1440 m 3 /4, TIepeKavYnBarOIIETO BOJIOIIPOBOIHYIO
BOJly, €CJIM MOIIHOCTb €ro 3JeKTpojBurarens cocrasiser 250 kBT, koaddunuenT 3amaca
MOIIIHOCTH y TaHHOT0 Hacoca paseH 1,15, a ero KII/I pasen 75%.

23. Ormpenenure 4YUCIO aBapUHHBIX MEPEKJIIOYEHUM Ha JBYX HAIMOPHBIX BOJOBOJAX

KaHaJIM3allMOHHON HACOCHOW CTAHIMK MPOU3BOAUTEIBHOCTBIO 2454 M 3 /4, €CIi UX THAMETP
paBeH 600 MM, nuHa 1900 M, a pa3HHMLIa MeXy TpeOYEMbIM U aBapUITHBIM HAIIOPOM COCTAaBIISET
19,5 m.

24.  OTMeTKa IOBEPXHOCTH 3€MJIM B TOUKE BOJOTIOTPEOICHHS Il CHCTEMBI BOJJOCHAOKEHHS C
OalrHel B Havajie CETH COCTaBIISsIET 75,2 M, a OTMETKA JHA pe3epByapa YUCTOM Boabl — 44,1 M.
Onpenenure cBOOOAHBIM HAmop B AMKTYIOIIEH TOYKE IpPH I[OXape, €CIU BOAOINPOBOAHAS

HACOCHAsl CTaHIIMs BTOPOro MoJbeMa ¢ mojaayeit mpu noxape 3960 m 3 /4 UMeeT JIBa HAIIOPHBIX
BOJIOBOJIa M3 CTaJbHBIX TpyO muHOW 2,5 kM u nuamerpom 800 MM; moTepu Hamopa BO
BCACBIBAIOIIMUX TpyOompoBoaax paBHbl 0,45 M, a TpeOyeMblii Hamop NpU MOXKAPE COCTABISAET
54,5 m.

25.  Omnpegenute k0d3hPHULMEHT cripoca i KaHaTU3aI[MOHHON HACOCHOW CTaHIIMU, B KOTOPOI
YCTaHOBJICHO TpH pabodymx Hacoca ¢ ayekTpojaBurareiasiMu MomHocteio 450 xBt. KIIJ
aneKkTpoaBurareneii cocrtaBiuser 85%, kosdduuument ux momuoctd — 0,9, a MouIHOCTH
YCTAaHOBJICHHOTO Ha CTaHIUU TpaHchopmaTopa — 1420 kBA.

26. OTMeTKa OCHM HAacOCOB MPOU3BOAUTEILHOCTHIO MO 1440 M 3 /4, YCTaHOBIIEHHBIX Ha
BOJIOIIPOBOAHON HACOCHOM CTaHI[MK BTOPOro nojibema, paBHal38,75 M. Onpenenure OTMETKY THA
pe3epByapa YMCTOM BOJIbI, €CJIM JOMYCTHUMbIA KaBHUTALIMOHHBINA 3arac HaCOCOB COCTaBISIET 5 M.
[ToTepu Hamopa BO BCachIBAIOIIUX TPyOOINpoOBOJax HacocoB coctamisiiorT 0,28 M, a nuamerp
BXOJIHBIX TATPYOKOB JaHHBIX HACOCOB — 250 MM.

27.  Omnpexnenute reOMETPUIECKYIO BEICOTY BCaChIBaHUS paboUyero Hacoca, yCTaHOBJIEHHOTO Ha
BOJIONIPOBOJHON HACOCHOM CTaHIMM BTOPOTO MOJBEMA, €CIU JJIS €ro 3aJMBKH HCIOJIb3YETCs

BaKyyM—HacocC C mojiaueii 4 m 3 /muH. JITMHA BCachIBarOIIETo TPYyOOIPOBOIa COCTABISET 35 M, a
ero nuametrp 600 MM.

28. Ompenenure KOdPPUIUMEHT TOJIE3HOTO IEUCTBHUS BOJONPOBOJHON HACOCHOW CTaHIIUU
BTOPOTO MOABbEMA, Ha KOTOPOH YCTaHOBJIEHO TpU pabouux Hacoca. OauH Hacoc paboTaer 6 4 B
CYTKH, 71Ba Hacoca — 11 4 B cyTku, a Tpu — 7 4 B cyTKu. [logaua onHoro Hacoca cocrasinser 900 m

3 /4, a ero Tpedyemslii Hamop 32,56 M. KIIJ] onHoro HacocHoro arperata coctasisieT 87%, KIT/I
OJIHOTO HAaCOCHOTO arperaTa IMpHU ero napajuienbHoi padote ¢ npyrum — 85%, a KIIJI omHoro
HACOCHOT'0 arperara pu ero napajuienbHoil padote ¢ nByms apyrumu — 83%.

29. Omnpenenuth momauy Hacoca (puc. 1.1), ecnu pacxo/ KUAKOCTH depe3 HWKHUN CIIMBHOM

Hany6OK TUAPONHUKIIOHA COCTABJISACT Q H .CI . :O,l H/C, OPpOU3BOAUTCIIbHOCTL THAPOLUKIIOHA

COCTaBJIIsIET QPLI =1,25 n/c, a pacxo]1 0 BOJIOOTBOAILEH TpyOe Qp.1. =0,27 n/c.

30.  CxemaTW4HO MpeACcTaBbTe KOMIIOHOBKY MAITMHHBIX 3aJI0B HACOCHBIX CTAHIINU:

a) OAHOPSTHOE PACIOJIOKEHNE IISITH HACOCOB;

0) IBYXpSITHOE PACTIONIOKEHHE TSTH HACOCOB;

B) OJIHOPSZHOE PACIIONIOKEHHE YEThIPEX HACOCOB C HAMOPHBIM KOJUIEKTOPOM BHE MAIIMHHOTO
3ana.

OO6ocHyiiTe MyTH CHUKEHHS CTPOUTEIBHOM KyOaTyphl HACOCHON CTAaHIUH.

VYKaxute NpenumyInecTBa U HeIOCTATKUA KaX A0 CXEMBI.
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31. Yewm ompenensercs ri1yOruHa 3aJI05KEHIS HATOPHBIX TPYOOIIPOBOIOB:
a) KaHaJU3allMOHHOW HACOCHOW CTAHIIHH;
0) BOJIOIIPOBOIHOI HACOCHOM CTAaHIIMU BTOPOTO MOJAbEMa.

Brnaners (I1K-3):

32. [TonGepute BakyymM—Hacoc JUisl 3aJIMBKHM HACOCOB, YCTAHOBJICHHBIX Ha BOJOMPOBOJHON
HACOCHOM CTaHIIMM BTOPOTO MoabeMa. [[JTnHa BCaChIBAIONIMX TPYOOIIPOBOIOB COCTABIsET 27,5 M,
ux nuametp — 600 MM, a reomeTpuyeckas BbicOTa BcacbiBaHus — 2,25 M. CocraBbTe cXemy
NOJIKJIIOUEHUSI BaKyyM—Hacoca.

33. [TonGepute MapKy pelieTkH, yCTaHABIMBAEMOM B KaHAIM3AIIMOHHOW HACOCHOW CTAHIIUU,

3
npousBoauTensHocThi0 100 THIC. M © /cyT. CocTaBbTe cXxeMy ee ycTaHoBKU. [logOepurte Mapky
JpOOMIIKY, yCTAHABIMBAEMOM Ha CTaHIMHU, €CJIM HOPMa BOAOOTBeieHHs cocTasisteT 230 si/cyT. Ha
OJTHOTO YeJIOBeKa. MaKCUMalbHbII YacOBOW MPUTOK CTOKOB cocTaBisieT 6,5%.

Ymers (ITK-8):

34. O0bem Oaka BOJOHAMIOPHOW OaIlHU, OMpPENEJEHHBIM ¢ MOMOIIbI0 Tadiu. 1, B KOTOpOi
NpEe/CTaBICH PEKUM pabOThI BOJOMPOBOIHON HACOCHOW cTaHImMU BToporo moabema (BHC-II),

3
cocraBnsier 1970 m © . [IpoBepuTh MPaBUIBHOCTH 3TOTO OMPENEICHUS, €CIU PACXOi BOJbI,
HE0OX0MMOM JIJIsl TYHICHHUS TT0kapa, coctaBisieT 40 1/c, a MPOU3BOAUTENIEHOCTH BOAOIPOBOTHOM

. 3
HacocHo# craniuu — 30000 M~ /cyTKH.
35. OO6beM mpueMHOro pe3epByapa IiIaBHOM KaHaidu3anuoHHON HacocHo# cranimuu (KHC),
OMpEICTICHHBIN ¢ TTOMOIIBIO0 Ta0J. 2, B KOTOpOil npezacTasieH pexum padotst KHC, coctaBnsier

3 .
96 M ~ . HpOBepI/ITb MMpaBUJIBbHOCTL 3TOI'O OIPCACICHUA, C€CIIM IPOU3BOAUTCIIbBHOCTL HACOCHOH

ctaHuu coctasisier 24000 M3 /eyT.

36. [IpuTOK CTOYHBIX BOJA Ha KaHAJIM3AIMOHHYIO HAaCOCHYIO CTAHLHMIO 3HAYUTEIBHO HIXKE
pacueTHbIX pacxooB. O yem 310 rooput? Kakossl Bamu neicTBus?

37. IIponsonuia aBapust Ha HAIIOPHOM BOJIOBOJIE€ BOJOIPOBOJIHON HACOCHON CTAHIIMU NIEPBOTO
noxbsema. KakoBel Bam neiicTBus?

38. IIpon3BOAUTENBHOCTH BOJOIPOBOJIHON HACOCHOM CTAHIIMKA BTOPOIO MOABEMA COCTABIISET

2362 m 3 /4. OHa 0o0opy/J0BaHa JIByMsI BCACBIBAIOLUIMMH TPyOOIIPOBOJAMHU M3 CTAJIbHBIX TPYO
auameTpoMm ycioBHoro mpoxoza 1000 MM M IByMS UyTyHHBIMH HAIlOPHBIMH BOJIOBOJIAMH C
JuameTpoMm yciioBHoOro npoxona 200 mM. Ilpu skcnepruse nmpoekra JaHHON HACOCHOW CTaHIIMU
Obuta OOHapyKeHa OIIMOKa MPOEKTHUPOBILMKOB. OOOCHYiiTe 3aKitoueHue >kcrnepToB. K kakum
MOCJIEACTBUSIM MPUBEIET OMNOKA MPOEKTUPOBLIUKOB?

N 3
39. [TonHas eMkocTh 6aka BogoHanopHoit 6amrHu coctapnseT 1600 M ™ . [Tpon3BOIUTENEHOCTD
BOJIOTIPOBOJHOM HACOCHOM CTaHIIMM BTOPOTO MOABEMA, MOJAIONIEH BOAY B OallHIO B HAYallo

BOJIONTPOBOJAHON CETH HACEJIEHHOIO0 MYHKTa, COCTaBiseT 42 ThIC. M 3 /cyT. MakcumanibHast
MOJIOKHUTETbHAS PA3HOCTh OPJAMHAT HHTETPAIbHBIX TpaUKOB BOAONOTPEOJICHUS M IOJA4d
cocraBisieT 1,56%, a MakcuMalbHasi OTpHUIIATENbHAS PA3HOCTh OPJIMHAT 3TUX TpaduKoB — 2,24%.
Pacxo/ Bopl Ha TylIEHHE MTOKapOB B IAHHOM HaceleHHOM IyHKTe coctasisiet 70 ii/c. [ToxapHas
MHCIIEKLIMS MOTpeboBana OT aJMHUHHUCTPALMN HACEJICHHOTO MYyHKTa MPOBECTU PEKOHCTPYKLUIO
BOJIOHanopHOM GamHu. O60ocHyHTe AeCTBUS MT0XKAPHOU MHCIEKLIUH.

40. B BOgonpoBOHOM HACOCHOW CTaHIIMM BTOPOTO MOABEMA MPOM3OIILIA aBapHsl: Cropenia
oOMoTKa snekTpoaBuraresnst MomHocTeio 100 kBt. Henocpenctsenno nepes aBapuel mogaua
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3
BBIIIC/IIETO U3 CTPOS Hacoca cocTaBisiia 828 m = /u, a Hamop — 0,45 MIla. Koaddunuent
MOJIE3HOTO JieicTBUs Hacoca coctaBisieT 60%. B yem mpuunna aBapun? OO0OCHYHTE NMPOEKTHOE

peleHne, Mo3BoJISIolIee 00eCIIeuuTh 0e3aBapuiiHy 0 padOTy 3TOM HACOCHOW CTaHITHH.

. . 3 o
4]. ITomaya xaHanM3allMOHHOW HAcOCHOW craHnuu cocrasisieT 2304 m ~ /4. Ha manHO#

HACOCHOI CTaHLIMM YCTAHOBJIEHO JBa pabouyux Hacoca. JJis WM3rOTOBIEHUS BCACBIBAIOIIMUX
TPYOOIIPOBOJIOB HCITOJIE30BAHBI ACOECTOIIEMEHTHBIC HAMOpHBIE TPYObl amamerpoM 150 M.
[IpoexTHas opraHu3zanusi, oOcCieA0BaBIIas ATY HACOCHYIO CTaHIHIO, PEKOMEHJOBala 3aMEHY
BCAChIBAIOIIMUX TpyOonpoBoaoB. O6ocHylTe npuHsATOE peuieHue, Onpeaenure TUI U COPTAMEHT
pr6, KOTOPBIC MOKHO HCIIOJIB30BaTh JIsI MOHTa>XXa BCACBIBAKOIIUX pr6OHpOBOl[OB B JaHHOM
ciydae.

42. Ha npoextupyemoli BO3AyXOQyBHOW CTaHLUU THpPEIyCMaTpPUBAEeTCS YCTaHOBKA TpeX
pabourx BO3yXOyBOK H JIBYX PE3€PBHBIX. DKCIIEPTHI, IABIINE OT3BIB HA ATOT PabOUUil TPOEKT,
00HapyXWIK OMKOKY MPOSKTUPOBIIMKOB. B uem 3ta ommbdka?

43.  Bo3ayxonyBHas CTaHIHS MPOU3BOAUTEILHOCTHIO 52 THIC. M 3 /9 ©MeeT BO31yx03a00pHOe

YCTPOKCTBO, 000pYIOBaHHOE JABYMSI KOpOOUYaTHIMHU (MIIBTPAMH, TUIOMIAABI0 | M 2 Kaxabid. C
el obecrieyeHus Oe3aBapuitHON pabOThl BO3AYXOMYBHOM CTaHIUH ObLIO MPUHATO pELICHUE
0000pyI0BaTh ee emie AByMs TakuMHu ke puiabrpamu. OO0CHYHTE 3TO pelieHue.

44, O06ocHyiiTe BO3MOKHOCTh 3aMEHBI TYPOOKOMITpEccopa TypOOBO3TyXOAyBKOM.

45, BononpoBoaHass HacocHas CTaHLMs BTOPOro MOJbeMa HE 000pynOBaHA MOABEMHBIMHU
MexaHu3MaMH. BbicoTa Ha/l3eMHOTO CTPOEHMSI TOW CTaHLIMU cocTaBisieT 2,75 M. OO0oCHYHTE Uiu
OTBEPrHUTE JIaHHOE TEXHUYECKOE pELIeHHE, €CIM A3Ta BOJOIPOBOJHAs HACOCHAs CTaHIMUS
ABJIsieTCA NoJy3ari1y0iaeHHoi. CoCTaBbTe €€ BBICOTHYIO CXEMY.

46. JIOIyCTHMO JIM YMEHbIIEHHE quaMerpa pabodero KoJjieca Hacoca, ObICTPOXOIHOCTD

kotoporo pasHa 100, ¢ 540 no 500 mm?

47. CxemMaTHYHO MpPEJICTaBbTE KOMIIOHOBKY KaHAIM3AI[MOHHON HACOCHOM CTaHIMHM C TpeMs
pabounMH HacCOCaMu:

a) pa3/ieNbHYIO;

0) COBMEIIICHHYIO;

B) LIIAXTHY;

T') CO IIHEKOBBIMH HACOCAMH.

48. CxematnuHO pa3paboTaiiTe KOHCTPYKIIUIO BCACKIBAIOIIETO TPYOOIPOBO/1a KaHATM3AIMOHHON
HAaCOCHOW CTaHLUH.

49. TlpencraBbTe CASAYIOUINE CXEMBI BOAOIPOBOAHBIX HACOCHBIX CTAHIIMI MEPBOTO MOABEMA!
a) OeperoBasi COBMEIIIEHHOTO THUIIA;

0) OeperoBast pa3/IeIbHOTO THUIIA;

B) pyCJIOBasi COBMEIIEHHOTO THUIIA;

T') pyclioBast pa3fAeabHOTrO THIIA.

50.  IlpencraBbTe cIeAyIOUINE CXEMBI BOAOIPOBOIHBIX HACOCHBIX CTAHIIUN TIEPBOTO
oTbeMa, 3a0MPArOIUX TTO3EMHBIE BOIBI:

a) ¢ UHANBUAYATbHBIMU HACOCHBIMH YCTaHOBKAMH;

0) ¢ TPYIIIOBBIM BOZ03a00pOM.

51. CxeMaTU4yHO Mpe/ICTaBbTE KOHCTPYKIIMIO HACOCHO—KOMITPECCOPHON BOJAOIPOBOAHOM
CTaHIIMH U THIPOITHEBMATUYECKOW YCTAHOBKH ITEPEMEHHOTO JaBIICHUS.

52.  CxemMaTu4HO MpeNCTaBbTEe KOHCTPYKIUIO:

a) IECTEPEHHOr0 HAcOoCa;

0) MOpUIHEBOrO HACOCA;

B) opnudTa;

') BOAOCTPYHHOTrO Hacoca.
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53. CxeMaTu4HO NMpeCTaBbTe KOHCTPYKILHUIO JIOMACTHBIX HACOCOB:

a) LIEHTPOOEIKHOTO;

0) oceBoro;

B) IMarOHAJILHOTO ¢ PA00OYMM KOJIECOM 3aKPBITOTO THIIA;

I') AMarOHAJIBHOTO ¢ Pa0OYMM KOJIECOM OTKPBITOrO TUIIA.

o4, CxeMaTU4HO MpesICTaBbTe KOHCTPYKLHUIO KOpoOYaToro (GpuibTpa Uist OUMCTKH BO3yXa.
55. (Cxemaru4HO NpeJICTaBbTe€ KOHCTPYKLHUIO BO3/1YX03a00PHBIX COOPYXEHUI Ha
BO3J1yXOJyBHOM CTaHIMU.

56. IIpencraBbTe CXEMY:

a) JIEKTPOMArHUTHOTO PEJIE;

0) cTpyitHOTO pere;

B) 3JIEKTPOJHOrO JJaTYMKa YPOBHS;

I') aTYMKa KOHTPOJIA 3a 3aIMBKON Hacoca.

57. IlpeacraBbTe CXEMBI PACIIOJIOKEHNSI HACOCHBIX arperaToB B HACOCHOM CTaHLIUU KPYIJION
(bopMmBI:

a) B OJIUH Psif;

0) B 1Ba psna;

B) YCTYIIOM;

T') paauanbHO.

58. CxeMaTUYHO NpeACTaBbTe KOHCTPYKIIMIO HACOCHBIX CTAHIIUM:

a) JUIs IepeKavyKu aTMOC(EpHBIX BOI;

0) 11 IEpeKaYKU OCa/IKa;

B) IIOBBICUTEIILHOM;

I') UPKYJIALUOHHOM.

59. IIpencraBpre cXeMy yCTAaHOBKH Hacoca JUIs MEPEKaYKu CTOUYHBIX BOJI, COJEPKAIIUX OOIBIIOE
KOJINYECTBO KPYITHBIX B3BEIICHHBIX BELECTB, C IPUMEHEHUEM I'MIPOLIMKIOHHON YCTaHOBKH.

Brnagers (ITK-8):

60.  OmnpexpenuTe MECTHBIE ITOTEPH HAIIOPA B BO3LyXOBOJIE, €CIIM CKOPOCTH JBIKCHUS BO3TyXa
B HeM coctasisieT 10 M/c, naBinenue Bo3ayxa 0,17 Mlla, ero remneparypa +30°C, mioTHOCTh —

3
1,8 kr/m ~ . Ha JAaHHOM BO3QYXOBOJAC UMCHOTCA CIICAYHOIINEC MCCTHBIC COIIPOTUBIICHUA: IICPEXO/,
KOJICHO, 3aJIBHXKKa U TpOﬁHHK Ha IMpoxo.

61. Ompenenure Hanmop Hacoca ¢ nojaveit 1440 m 3 /4, IepeKaurBaIOIIEr0 BOJOTPOBOIHYIO
BOJY, €CJIM MOIIHOCTb €ro ayekTpoxasuratens coctabiser 250 kBTt, koadduument 3amaca
MOIIIHOCTHU Y IaHHOTO Hacoca paseH 1,15, a ero KIIl paBen 75%.

62.  Omnpeaenute YUCIO aBapUHHBIX MEPEKIOYEHUH Ha JBYX HAMOPHBIX BOJOBOAAX

. . 3
KaHAJIM3alMOHHOW HACOCHOM CTaHIMM TPOU3BOAMTENBHOCTBIO 2454 M ~ /4, eciu uX JUaMeTp
pasen 600 mm, urHa 1900 M, a pa3HHILIa MeXIy TpeOyeMbIM U aBapUHHBIM HAIlOPOM COCTAaBJISIET
19,5 M.

0) KpUTEPHUH OLICHUBAHUSI
ITpu ouenke 3HaHMIA Ha onpoce (YCTHOM) YUUTHIBACTCS:
1. ITomHOTA M TTyOMHA OTBETA (YUYUTHIBACTCS KOJMYECTBO YCBOCHHBIX (DAKTOB, MOHIATHHA H
T.IL.);
2. Co3HaTenbHOCTh OTBETa (YUYUTHIBAETCS IOHUMaHUE U3J1araéMoro Marepuaa);

32



3. Jloruka wu3znoOXeHUs Marepuanga (yYUTBHIBACTCS YMEHHE CTPOUThH IIEJIOCTHBIH,
MOCJIeIOBATEIBHBIN paccKka3, TPaMOTHO TOJ30BAaThCS CIEIUATBLHON TEPMUHOJIOTHER );

4. PanuoHaNbHOCTh HCIOJIB30BAHHBIX MPHEMOB M CIOCOOOB PEIICHUS MOCTaBICHHON
yueOHoI 3a1auu (YUYUTHIBAETCSl yMEHHE HCIOIb30BaTh Hanbosiee nporpeccuBHble U 3 (HeKTUBHBIE
CIIOCOOBI TOCTHXKEHHUS LIENH);

5. CBoeBpeMeHHOCTb M S(PPEKTUBHOCTh HCHOIB30BAHUS HATSAIHBIX IOCOOMM WU
TEXHUYECKUX CPEJCTB MPU OTBETE (YUUTHIBACTCS IPAMOTHO U C TOJIH30M MPUMEHSAThH HATJISTHOCTb
U IEMOHCTPALMOHHBIHN OIBIT IPH YCTHOM OTBETE);

6. Hcnonp3oBaHue JONOTHUTEIBHOTO MaTepuaia (00s3aTeabHOE YCIOBHE);

7. PanmoHanbHOCTH UCIIOJIB30BaHMS BPEMEHHU, OTBEICHHOTO Ha 3a/1aHue (He 0100pseTcs
3aTSHYTOCTh BBINIOJHEHUS 33/1aHUS, YCTHOIO OTBETa BO BPEMEHH, C YUETOM HMHIUBHUAYaJIbHBIX
OCOOEHHOCTEH CTYJICHTOB).

Ne Ounenka Kpurepun onenkn
n/n
1 2 3
1 OTtnuyaHO 1) HOJHO U apryMEHTHUPOBAHO OTBEYAET 110 CONEPKAHUIO 3a/1aHUS,;

2) oOHapyXHBaeT MOHUMaHUe MaTeprala, MOKeT 000CHOBATh CBOM
CYXXIIEHHsI, IPUMCHUTH 3HaHUsI HA MPAKTHKE, IPUBECTH
HEOO0XOIUMBIE TIPUMEPHI HE TOJILKO M0 yU4eOHUKY, HO U
CaMOCTOSITEIBHO COCTABJICHHBIE; 3) U3JIaraeT MaTepual
MI0CJIEI0BATENbHO U NIPABUIIBHO.

2 Xoporio CTYZCHT JIa€T OTBET, yIOBJIETBOPSIOUINI TEM k€ TpeOOBaHUSIM, UTO
Y JJIS OLIGHKH «5», HO JOMycKaeT 1-2 ommOKH, KOTOPHIE caM ke
HCHIPaBISET.

3 Y 10BIETBOPUTENBHO CTYZICHT OOHApYKMBAeT 3HAHWE M TIOHUMAaHKUE OCHOBHBIX

MIOJIOKEHUH TAaHHOTO 3a/IaHuA, HO: 1) u3naraetT MaTepuall HeloJIHO
U JIOMyCKAeT HETOYHOCTH B ONPE/ICIICHUN TIOHITHN HITH
(hopMynpoBKe MPaBwT; 2) HE yMEET AOCTATOYHO TITYOOKO U
JI0Ka3aTelIbHO 000CHOBATh CBOM CYKJICHHS U MIPHUBECTH CBOH
MPUMEPBI; 3) U3NIaraeT MaTepuall HeMmoCIeJOBATEILHO U JIOMYCKAET
OIITMOKHU.

4 HeynoBneTBOpUTENLHO | CTYAEHT OOHAPYKMBAeT HE3HaHHE OTBETA HA COOTBETCTBYIOLIEE
3aJjaHne, IOMyCKaeT OIMOKH B (POPMYJIMPOBKE ONpEACTICHUN 1
MPABUJI, UCKAKAIOIIUE UX CMBICI, OECTIOPSI0YHO U HEYBEPEHHO
n3naraet Marepuai. OneHkKa «2» 0TMe4aeT Takue HeIOCTaTKH B
MMOATOTOBKE CTYACHTA, KOTOPLIC ABJIAIOTCA CEPHE3HBIM
MPEMATCTBUEM K YCIICIITHOMY OBJIAZICHUIO TIOCIIEAYIOIIUM
MaTepHaIOM.

2.5. Keiic-3agaua
a) TUIIOBBIE BOMPOCHI (3a/1aHus):

Brnagers (ITK-3):

1. HacocHbllil arperat He 3amyckaercs, T.€. IOCJI€ IIyCKa 3JIEKTPOJBUraress B
HaMOpPHbIM TPyOONPOBOJ HE MOAAETCS >KUIKOCTh. YCTAaHOBUTE BO3MOXKHBIE NPUYMHBI
BO3HMKHOBEHUS HETIOJII0K; AEUCTBHUE MTEPCOHANIA U CMIOCO0 yCTpaHEHHsI HEMOJIa 0K,

2. [Tomaya Hacoca B mporiecce paboThl MajaeT. B yem npuvnHa U Kak yCTpaHUTh ITOT
HEJI0CTaTOK?
3. [Tocne naxatus kHONKH «IlyCk» HAcOCHBIM arperar He 3alyCcKaercs, T.e. He

BpamacTCs BaJl OJICKTPOJABUTATCIIA. KaxoBsl IMPUYKUHBI HETIOJIAAKHU U KaK €€ YCTpaHI/ITB?
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Bnaners (ITK-8):

4, YcTaHOBUTE NPUUMHY M YKaXHTE CIOCOO YCTpaHEHHs, €ClIH B Iporecce padoTb
YMEHbILIAETCsl HAIlOp HACOCHOTO arperara.

5. B xoJe sKkcruTyaTtanuy yCTaHOBJICHO, YTO OJMH HACOC HE CO3/aeT Tpedyemoro Hanopa. B
yeM npuunHa? Kak ycTpaHUTh Hemosiaaxky?

6. Habmonaercs nmeperpeB 3JeKTPOABUTATENS BCIEACTBHE NEPErPY3KH. YKaKUTE TPUUUHBI
HETOJIAKU U CIIOCOOBI X YCTPaHCHHS.

1. Habmonaercs meperpes Kopiryca Hacoca. YKaXUTe MPUUYUHBI ATOTO SBJIEHUS U CIIOCOOBI
UX YCTpaHEHHUS.

8. Ha nacocHo#i cranimu HabmogaeTcss BUOpalus U IIyM Mpu paboTe HaCOCHOTO arperara.

Ykaxure IMPUYHUHEI 3TOT'O SAIBJICHUA U CIIOCOOBI UX YCTpaHCHUA.

0) KpUTEpPHUH OLICHUBAHMS
OskuaeMblii pe3ysIbTaT: PACKPHITHE TEMBI, €€ MPOOJIEMAaTHKH MyTeM JIEJIOBOM WTPHI Ha
NPE/IOKEHHOM PEaIbHOM MTPOEKTE.

B pamkax mnpoBemeHUs KeWc-3aJaudl PeaTM3yIOTCS CIeaylomue NpodeccrnoHaIbHbIE
NOPUHIUIBL PUHIUI UMHTAIMOHHOTO MOJCIMPOBAHUS KOHKPETHBIX YCIOBHHA M JMHAMHKHU
MIPOU3BOJICTBA, MPUHIIMIT UTPOBOTO MOJACIUPOBAHUS COJEPKAHUS U (POPM MPOPECCHOHATBHON
NESITEIbHOCTH, TMPHHIUI COBMECTHOW JIESITEIbHOCTH, MPHHIMUI JHAJOTHYECKOTO OOIICHHS,
MPHUHIIAIT JIBYTUIAHOBOCTH, MPHUHIMIT MPOOJIEMHOCTH COJEPKAHUS WMUTAIMOHHOW MOJETH U
npoliecca ero pa3BepThIBAHUS B UTPOBOM JCSITEIBHOCTH.

OnuncaHue MKaJIbI OLICHHMBAaHUA.

Kpurepun ouneHku:

5 bamoB [IposiBuI caMOCTOSITENIBHOCTh M OPUTHHAIILHOCT;
[TIpoaeMoHCTpUpOBa KyJIbTYPY MBIILUICHHUS, JIOTUYECKOE U3JIOKEHNE
MPOOJIEMBI;

Hcnonb30Ba HaBBIKK 0000IIEHUS M aHaIM3a HHPOPMALIIH C
HCIIOJIb30BAHUEM MEKINCHUILUIMHAPHBIX 3HAaHUU U HOHOX(GHHﬁ;
[IpuMeHnT cChUTKM HA HAYYHYIO M yUeOHYIO JIUTEpaTypy;
Onpeaenun uenb padoThl, BEIOPal ONTUMANIBHBIH ITyTh €€ PEeLICHNUS;
CdopmynupoBail BIBOIbI;

Jlam 00BEeKTUBHYIO OIICHKY paCCMOTPEHHON TTPOOJIEMBL.

4 Ganna [IposiBuI CaMOCTOSITENBHOCTB;

[IpuMeHnT TOTUYHOCTD B U3TIOKEHUH MTPOOIIEMBI,

Hcnosnp30Bai HaBbIKK aHaIKM3a HH(OOPMAIIMHU C UCIIOJIb30BaHUEM
MEXIUCLUIUIMHAPHBIX 3HAHUHN U TTOJIOKEHUI;

He npuMeHNIT CCHUIKM HAa HAYYHYIO U YIEOHYIO TUTEPaTypYy;

CMor IoCTaBHUTH 11€JTh, HO HE BEIOpAJ MMyTH €€ ONTUMATBLHOTO TOCTIKCHIS;
He cmor chopmynupoBaTh KOHKPETHBIC BBHIBO/IBI;

CMmor 1aTh 00OBEKTUBHYIO OIIEHKY PAacCMOTPEHHOH MPOOIEeMBI.

3 baima [IposiBUII HEKOTOPYIO CAMOCTOSITEIbHOCTE;

[TpuMeHnT HEKOTOPYIO IOTUYHOCTD B H3JIOKEHUH TIPOOJIEMET;

He B mostHO# Mepe HCITOoThb30Ba HABBIKY aHAN3a HH(DOPMAITHH C
KCIIOJIb30BAaHUEM MEXIUCHUIIIIMHAPHBIX 3HAHUN U TIOJIOKEHU;
He npuMeHUIT CChUIKK Ha HAYYHYIO U YIEOHYIO JIUTEPATYPY;

He cMor mocTaBuTSH 11€1Th B BEIOPATH ITyTH €€ TOCTIKCHNUS,

He cmor chopmynupoBaTh KOHKPETHBIC BBIBOJIBL;

CMOT 0TYACTH JIaTh OIIEHKY PACCMOTPEHHON POOIeMbI
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2.6. 3ammuTa 1adopaTopHOil padoThI

a) THIOBBIE BOIIPOCHI (3a/1aHMS):

3uats (I1K-3):
Pabora 1. VI3yueHne KOHCTPYKIHH JUHAMHYECKOTO JIOMACTHOTO HACOCA.

Ywmers (ITK-3):
Pabora 2. McnipITanue JMHAMHYECKOTO JIOMACTHOTO HACOCA.

Baaners (ITK-8):
Pabora 3. [TapannensHas paboTa IByX AMHAMHYECKHUX JIOMACTHBIX HACOCOB.
Pabota 4. [locnenoBarenpHas paboTa IByX JMHAMUYECKUX JIOMIACTHBIX HACOCOB.

0) KpUTEpPUH OLICHUBAHMS
[Tpu oneHKe 3HAHUH Ha 3aMIUTE JIAOOPATOPHOU PabOTHI YIUTHIBACTCS:

1. YpoBeHb chOpMUPOBAHHOCTH KOMITETEHIIUIA.
2. YpoBeHb YCBOEHUSI TEOPETUYECKHX IOJIOKEHUH JUCUUILIMHBI, IPABUIBHOCTh
(GOpMYyJIUPOBKH OCHOBHBIX MOHSATUN U 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUA (PAaKTUUECKOTO MaTepuaia B 00beMe MporpaMMBbl.
4. Jloruka, CTpyKTypa ¥ TPaMOTHOCTb M3JIOKEHHUS BOIIPOCA.

5. YMeHue CBSI3aTh TEOPUIO C MPAKTUKOM.

6. YmMenue aenath 0000IEHHS, BEIBOJIBI.

Ne Ounenka Kputepun onenku
n/n
1 2 3
1 OtnnyHO CryaeHT npaBUILHO HA3BIBAET METOJ] UCCIICIOBAHUS, IPABUIIEHO

Ha3bIBa€T NMPUOOP, NPABMIIBHO AEMOHCTPUPYET METOIUKY
WCCIIEIOBaHMUs /U3MEPEHHS, TPABHIILHO OIICHUBAET PE3YJIbTAT.

2 Xoporiio CTyneHT npaBWILHO HA3bIBAET METO]] MCCIICIOBAHUS, IPABUILHO
Ha3bIBAET MPUOOP, TOMYCKAET €IMHUYHBIE OIIMOKA B IEMOHCTPAIIH
METOJIMKH UCCIIEIOBaHHUS /M3MEPEHHS U OIIEHKE eTr0 Pe3yIbTaToB

3 Y 10BIETBOPUTENHHO CTyneHT HeNpaBUWIIbHO Ha3bIBA€T METO/I UCCIIEIOBAHMUS, HO TIPH 3TOM
JaeT paBUIIbHOE Ha3BaHUe Mpudopa. JJomyckaeT MHOKECTBEHHEIE
OIMOKY B IEMOHCTPAIIN METOUKH HCCIIEIOBAHHS /U3MEPEHHS U
OIIEHKE €r0 Pe3yJIhbTaTOB

4 HeynoiieTBopuTeIIbEHO CTyneHT HepaBWIILHO HA3bIBAET METO]] ICCIICIOBAHUS, 1aeT
HEIPaBWILHOE Ha3BaHue nMpuoopa. He MokeT nmpoaeMOHCTPUPOBATh
METOJIMKY MCCIIeIOBaHMsI /U3MEPEHHS, & TAK)KE OIICHUTh Pe3yJIbTaT

3. Meroguyeckue MaTepuajibl, ONpedeJsilOIHe NPOUeAYPbl OLECHUBAHUS
3HAHHMH, YMEHUI, HABBIKOB, XapaKTePU3YyIOILIHUX ITaNbl (POPMUPOBAHUSA KOMIIETECHIHH

[Tockonbky ydeOHasi TUCIUIUIMHA IPU3BaHa (OPMHUPOBATH HECKOJIBKO JIECKPUIITOPOB
KOMIIETEHIIUH, TpoLeAypa OLIECHUBAHUS peaIn3yeTcs MO3TaIHO:

1-ii aTan: oneHUBaHUE YPOBHS JOCTHXKEHHSI KaXKIO0T0 U3 3alUIAHUPOBAHHBIX PE3y/IbTAaTOB
00y4YeHUs1 — JECKPUINITOPOB (3HAHWH, YMEHWMW, BJIQJCHHI) B COOTBETCTBUU CO INKAJIAMH U
KPUTEPHUSIMH, YCTAHOBICHHbIMM MaTpuuedl kommereHuuid OOIl (mpunoxkenne k OOII).
OKCHepTHOM OlLeHKe TMpernojaBaTesis IOJIeKaT YPOBHU CGHOPMUPOBAHHOCTH OTIENIBHBIX
JECKPUNTOPOB, JJsl OLEHUBAaHUS KOTOPBIX INpEAHA3HAUY€Ha JaHHAs OLEHOYHas Ipolexypa
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TEKYIIEro KOHTPOJS WM MPOMEKYTOUHOM AaTTECTAllMM COTJACHO MAaTpPHIIE COOTBETCTBUS
OLICHOYHBIX CPEJICTB pe3yabTaTaM 00yUYeHHUs 110 AUCLHUIIINHE.

2-3Tan: WHTErpajbHas OIECHKA JOCTHXKCHHS OOYy4YaIoUIMMCS  3alIaHUPOBAHHBIX
pe3yNbTaToB 00Y4YEeHHS MO UTOraM OTAEIbHBIX BHJIOB TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOU
aTTECTaIUU.

XapakTepucTHKa Npoueayp TeKylero KOHTPOJIs U MPOMEKYTOYHOM aTTeCTALMH 110

AUCUUILIMHE
[lepuonnyHoCTH
pn cﬁoco6 Crioco6 yuera
HanmenoBanune Buner BcraBisieMbpIx WHAWBHUYaTbHBIX
Ne MPOBEICHUS N
OLIEHOYHOTO CPEeJCTBA OIICHOK JIOCTHKCHUH
MIPOTLIEAYPHI
oOyJaromuxcs
OIICHUBaHUS
Pa3 B cemectp, no
N BEJIOMOCTb, 3a4eTHas
OKOHYAHUH ITo marnbampHON
1. DK3aMeH KHIKKA, ydeOHas
W3YyYeHUS IKane
KapTouka, mopTdormo
JUCHUIINHBI
Pa3 B cemectp, 1o
. BEIOMOCTb, 3a4eTHast
. U B TIporiecce Io marnbampHON
2. KypcoBoii mpoekt KHWKKa, ydeOHast
U3y4ECHUS HIKaJje
KapToUKa, opT(oIrno
JUCHUMIINHBI
3amura Io marnbampHON
. CucremMaTuuecKku
3. nabopaTopHOM [IKaJe WK naboparopHasi TeTpaib
Ha 3aHATHIX
paboThI 3a4TCHO/HE3aYTCHO
[To oxoHuaHUU .
W3YYCHUS Tlo namubanb ok YKypHAIT yCIIeBaeMOCTH
4, Tect i IKaje Win ypHaty
paznena MperoaaBaTens
3a4TeHO/HE3aYTEHO
JUCHUMIINHBI
5 Pa3znoypoBHeBbIE Cucrematnuecku | Ilo matubamibHOM JKYPHAJI YCIIEBAEMOCTH
) 3a/1a4mn Ha 3aHATHIX IKane TperoaaBaTens
. Cucremarnuecku | Ilo marubamnpHO# JKypHAII yCIIeBaeMOCTH
6. Keiic-3amaga
Ha 3aHATHIX IIKaJIe npernojaBarTes

YI[OBJ'IGTBOPI/ITCJ'[BHaﬂ OLCHKA MO AWCHHUILIMHE, MOXKCT BBICTABJIATHCA U IIPHU HETIOJIHOH
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUN B X0JI€ OCBOSHUS OT/IEIbHON yUeOHON JUCIUILINHBI, €CITH UX
dbopMHupoBaHKE TpeIoaracTcsl MPOJOJDKUTh Ha OoJjiee MO3AHUX dTanax OOyYeHHs, B XOJe
U3y4deus JPYyTrux y4eOHbIX TUCIUILUINH.
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