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Conep:xkanue:

Lenb ocBOCHUS AUCIUTUIMHBI

[lepeyenb IaHUPYEMBIX PE3yJIbTATOB O0YYEHHUS O IUCIUILTUHE, COOTHECEHHBIX
C IJTAHUPYEMBIMH pe3yIbTaTaMU OCBOSHUS 00pa30BaTENbHOM MPOrpaMMbl

Mecro mucuuminssl B cTpykType OIIOIT 6akanaBpuara

O0beM TUCHMIUIMHBI B 3aU€THBIX €AMHUIIAX C YKa3aHUEM KOJIMYECTBA aKaJeMude-
CKHX, BBIJICJICHHBIX Ha KOHTAKTHYIO pa00Ty 00ydJaroIuxcs ¢ mpemnoaaBareneM (1o
TUTIaM YYeOHBIX 3aHATHIA) U HA CAMOCTOSITEILHYIO Pab0Ty 00yJaromuxcs
Copneprxanue AUCUUIUIMHBI, CTPYKTYPUPOBAHHOE IO pa3jieiaM C YKa3aHUEeM OTBe-
JICHHOTO Ha HUX KOJIMYECTBA aKa/IEMUYECKHUX YaCOB M TUIOB YUEOHBIX 3aHATUN
Paznienbl AMCHUIUIMHBL U TPYIOEMKOCTH 110 TUIIAM YUEOHBIX 3aHATHIH M paOoThI
oOyyaromuxcs (B akaJeMHUECKUX Yacax)

Ounas Gpopma o0yyeHHs

3aouHas popma oOyUeHHS

CopepxaHue JUCHUILIUHBL, CTPYKTYPUPOBAHHOE I10 pa3ienam

CopneprxaHue JIEKIIMOHHBIX 3aHATHI

Coneprkanue 1a00paTOPHBIX 3aHATHMA

CopneprxaHue NpaKTUIECKUX 3aHATUI

[lepedyenp yueOHO-METOANUECKOT0 00ECIEYeHHS JIsi CAMOCTOSITETILHON paboThI
00y4JaroIUXCs 10 TUCIUTUTHE

TeMbl KOHTPOJBHBIX padoT (pa3aesnbl AUCIUTUIINHBI)

TeMbl KypCOBBIX MPOEKTOB/KYPCOBBIX padboOT

Metoauueckue ykazaHus 11 00y4aromuxcsi 10 OCBOCHUIO TUCHUTIIHHBI
OO6pa3zoBarenbHbIE TEXHOJIOTHH

YueOHO-MeToANYeCKOe U MHPOPMAITMOHHOE 00ECTIEYCHUE TUCITUILTAHBI
[lepeyeHb OCHOBHOM U IOTIOTHUTENIBHON y4eOHOM TUTEpaTyphl, HEOOXOIUMOM IS
OCBOCHHMS AUCLUTUIAHBI

[lepeyenb HEOOXOAUMOTO JTMIIEH3UOHHOTO U CBOOOTHO PACIPOCTPAHIEMOTO MPO-
rPaMMHOTO 00€ecCIeYeHu sl, B TOM YHCIIe OT€YeCTBEHHOTO IPOU3BOCTBA, UCTIOIb-
3yeMOro MpH OCYLIECTBICHUN 00pa30BaTeIbHOTO MPOLIecca M0 AUCHUTIIIMHE
[lepeyeHb cOBpeMEHHBIX MPO(eCcCHOHANBHBIX 0a3 TaHHBIX U MH()OPMAITMOHHBIX
CIPABOYHBIX CUCTEM, TOCTYIHBIX 00YYaIOIUMCS TPU OCBOCHUHU TUCIUILTMHBI
Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI ISl OCYIIECTBICHUS
00pa30BaTeNbHOTO MpoIiecca Mo TUCHUILUINHE

OcoOeHHOCTH OpraHu3alMyd OO0Y4eHHUs M0 AMCUUIUIMHE IS MHBAJIHIOB U JIMIL C
OTpaHMYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBBS
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1. ean ocBoeHNs AU CIUIIJIMHBI

Lenbro ocBOeHUS AUCHUILTUHBI «HacoCkl 1 HACOCHBIE CTAHLIUNY SABIsIETCs (POPMUPOBAHHE KOMIIE-
TeHIUI 00yJalomMXcsi B COOTBETCTBHU ¢ TpeOoBaHMsIMU DenepanbHOro rocyJapcTBEHHOro o0pas3oBa-
TEJILHOTO CTaHJapTa BhICIIEro oOpa3oBanus no HanpasiaeHuto noarotosku 08.03.01 «CtpourensecTBoy.

2. IlepedyeHb mjaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs IO JUCIHUILINHE, COOTHECEHHBIX €

IUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTe/JbLHOMH MPOrpaMMbl

B pesynbraTe ocBOEHUS AUCHUILIMHBI 00YUYaIOLIUICS TOJIKEH OBIaI€Th CIEAYIOIMMU KOMITETEH-
USIMU:

IIK-3 - cnocoOHOCTh OPraHU30BBIBATH TEXHOJIOTMYECKHUE MPOIECCHl PA0OTHI CUCTEM M COOpPYXKe-
HUH BOJOCHA0XKEHUS U BOJIOOTBEICHHS;

IIK- 5 - ctocoOHOCTH BBITIOJIHATH PA0OTHI 11O MPOSKTUPOBAHUIO CUCTEM BOJIOCHAOKEHHS U BOJO-
OTBEJICHUS;

IIK - 6 - ctocOOHOCTD BBITIOIHATH 0OOCHOBAHHE MTPOEKTHBIX PEIICHUH CHCTEM BOJOCHAOKEHHS U
BOJIOOTBE/ICHUSI.

B pe3yabTare ocBOeHMS IMCUMIJIMHBI 00y4alOLIUICA J0JKeH OBJIaJeTh CJeAyIOIUMHU pe-
3yJbTaTaMU 00y4eHHs N0 JUCHUIJINHE:

IIK-3.3 - KOHTPOJIb TEXHOJOTUUYECKHUX IMPOIIECCOB PAaOOThI HACOCHBIX CTAaHIIUN BOJAOCHAOKEHUS
(BomooTBeAeHUS)

3HATh:

- METOBl KOHTPOJISI TEXHOJOTHYECKHUX MPOIECCOB PabOThl HACOCHBIX CTAHIUN BOJOCHA0XKECHUS
(BomooTBEACHUS);

yMeThb:

- KOHTPOJHMPOBATh TEXHOJIOTHUECKHE MPOLIECCHl pabOThl HACOCHBIX CTaHIMM BOJOCHA0KEHHUS (BO-
JIOOTBEJICHHUS );

HMeTh HABBIKH:

- KOHTPOJISI TEXHOJIOTHYECKUX MPOIIECCOB paOOTHI HACOCHBIX CTaHIINI BOAOCHAOKEHNUs (BOIOOTBE-

JICHUSA).

IIK-5.5 - pacueT u BBIOOP TEXHOJIOTUYECKOTO OOOPYJOBAHUS IJIi COOPY)KEHHUSI BOJIOCHAOKEHUS
(BomooTBeACHUS )

3HATh:

= TCXHOJOTHUYECCKOC 060py,[[0BaHI/I€ I COOPYIKCHUA BOI[OCH36)K€HI/I$I (BOI{OOTBCI{CHI/I}I) 1 MCTOJBI €TI0 pac-
JeTa,;

yMeThb:

-paccUnTHIBATh U BHIOMPATh TEXHOJIOTHYECKOE 00OPYAOBAHUE JJISI COOPYKEHUI BOJOCHAOKEHHS
(BomooTBEACHUS);

HMeTb HABBIKM:

- pacueTa M BBIOOpa TEXHOJIOTUYECKOr0 000pYIOBAHUS Il COOPYKEHUSI BOJIOCHA0XKEHUS (BOJIO-
OTBEICHUS).

IIK-5.6 - moxroroBka u opopmieHue rpaguueckoil 4acTu MPOEKTHON U paboueil JOKyMEHTaIH
CHUCTEMBI (COOpPYKEHHS) BOTOCHAOKCHUS (BOIOOTBEIACHUS )

3HATh:

-COCTaB MPOEKTHOM M paboueill TOKYMEHTAIMH CUCTEMBI (COOPYKEHHUSI) BOJTOCHAOKEHUS (BOIOOT-
BEJICHUS);

yMeThb:

- MOArOTaBIUBATh U OPOPMIIATH IpadUUECKyIO YacTh MPOEKTHOM U paboueil TOKyMEHTalUU CHU-
CTEMBI (COOPYKEHUs1) BOJOCHA0KEHHUSI (BOJTOOTBEICHUS );

HMeTh HABBIKM:

- TIOATOTOBKU M 0(opMIIeHHs rpauIecKoil YaCTH MPOSKTHON U paboyeil TOKYMEHTAIlu! CUCTEMbI
(coopyxeHus ) BOAOCHA0)EHUS (BOJOOTBEICHNUS ).



IIK-6.5 - pacyeT OCHOBHBIX TEXHOJOTHYECKUX TTApaMETPOB PabOThI CHCTEMBI (COOPYKEHHS) BOJIO-
cHaOkeHus (BOJOOTBEICHHUS)

3HATh:

- OCHOBHBIC TEXHOJOTUYECKHE MapaMeTpbl pabOThI CUCTEMBI (COOPYKEHUS) BOJIOCHAOKEHHS (BO-
JOOTBECHMSI) U METO/IBI X PAcyeTa;

yMeThb:

-pacCUYMTHIBATH OCHOBHBIE TEXHOJIOTMUYECKUE MapaMeTphbl padOThl CUCTEMBI (COOPYKEHHSI) BOIO-
cHa0XeHUS (BOJIOOTBEACHUS);

HMeTb HABBIKH:

- pacyeTa OCHOBHBIX TE€XHOJOTHMUECKHX MapaMeTpoB pabOThI CUCTEMBI (COOPYXKEHUS) BOAOCHAO-
JKEHUS (BOJOOTBEACHHS ).

IIK-6.6 - moAroToBKa TEKCTOBOW YaCTH MPOCKTHOW JOKYMEHTAIIMHM CUCTEMBI (COOPYKEHUS) BOIO-
cHabOkeHus (BOJOOTBEICHHUS)

3HATh:

- COCTaB TEKCTOBOW YACTH MPOCKTHOW JOKYMEHTAIIMU CHUCTEMBI (COOPYXECHHSI) BOJOCHAOKCHHS
(BOZIOOTBEACHHUS );

yMeEThb:

- TOJrOTaBIUBATh TEKCTOBYIO YacTh MPOCKTHOW JOKYMEHTAIIMH CHUCTEMBI (COOPYKECHHsI) BOMAO-
CcHa0XeHUs (BOJIOOTBEACHUS);

HMeTb HABBIKH:

- MMOJATOTOBKH TEKCTOBOW YaCTH MPOSKTHON JOKYMEHTAIIMH CUCTEMBI (COOPYKEHHsI) BOIOCHAOKe-
HUA (BOAOOTBEICHNUA).

3. Mecto nucunminasl B crpykrype OIIOII 6akanaBpuara
Huctumumza b1.B. 07 «Hacocsl n HacocHbIe cTaHIMUY peanu3yercs B pamkax broka 1 «/{uciu-
TUTUHBI (MOJTYIIH )», YacTH, GOPMUPYEMOM yJ4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIICHHM.

Jucnunimna 6a3upyeTcst Ha 3HAaHUSX, OJYYEHHBIX B paMKaxX M3y4eHUSs CIEAYIOMUX AUCHIUTIINH:
«OCHOBBI BOIOCHA0KEHUS 1 BOAOOTBEACHU», «Maremarukay, «Du3nkay.

4.  O0beM NTHCHMIUIMHBI B 3a4€THBIX €IUHHUIAX € YKA3aHMEM KOJUYECTBA aKaJeMHye-
CKHMX 4YaCOB, BbIJI€JIEHHbIX HA KOHTAKTHYK PadoTy 00y4armommxcsli ¢ npemnojaasaresieM (Mo THIaAM
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TYy 00y4aIOIINXCS

dopma 00yueHHs Ounas 3aounas
1 2 3
. 3 cemectp — 13.e.;
TpynoeMKocTh B 3a4eTHbIX equ- | 4 cemecTp — 5 3.¢.;
4 cemectp—43.e.;
HUIAX: Bcero - 5 3.e.
BCero - 5 3.e.
4 cemectp — 18 yacos; 3 cemecTp — 2 daca;
Jlexumu (JT) Bcero - 18 yacon 4 cemectp — 4 daca;
Bcero - 6 yacos
4 cemectp — 16 yacos; 3 cemecTp — 2 4aca;
JlaGoparophsie 3ansaTus (J13) Bcero - 16 yacon 4 cemectp —4 daca;
Bcero - 6 yacos
4 cemectp — 34 yaca; 3 cemectp — 4 uyaca;
[pakTuaeckue 3austus (I13) Bcero - 34 yaca 4 cemectp — 6 4acos;

Bcero - 10 yacos

3 cemectp — 28 4yacos;
4 cemectp — 130 gacos;
Bcero - 158 yacos

4 cemectp — 112 gacos;

CamocrositensHas padota (CP) Beero - 112 qacos

®opma TeKylIero KOHTPOJIA:

Kourponsnast pabora V4eOHbIM NAAHOM YueOHbIM NAAHOM




He npedycMompeHbl

He npedycmMompeHbl

®opMa NPOMeKYTOYHOI ATTeCTAIlNHN:

DK3aMeHbI

4 cemecTp

4 cemectp

3auer

V4eOHbIM NAAHOM
He npedycmompeHsl

YUeOHbIM NAAHOM
He npedycmompeHsl

3a4eT ¢ OIEeHKOM

V4eOHbIM NAAHOM
He npedycMompeHbl

YueOHbIM NAAHOM
He npedycmMompeHbl

Kypcosas padota

VUeOHbIM NIAHOM
He npedycMompeHbl

YUeOHbIM NAAHOM
He npedycmMompeHbl

KypcoBoii npoekt

4 cemecTp

4 cemectp




5. Coaep:xkaHue TUCHUILTHHBI, CTPYKTYPHPOBAHHOE O pa3ejiaM ¢ YKa3aHHEM OTBeIeHHOr0 Ha HUX KOJMYeCTBA aKaJeMHYeCKHX YacoB
U THTIOB Y4eOHBIX 3aHATHIi

5.1. Pazgennl JMCHMIJIMHBI M TPYA0EMKOCTh 10 THIIAM Y4eOHBIX 3aHATHI U padoThl 00y4arouierocs (B akageMHYeCKHX 4acax)

5.1.1.04nas ¢popma o0y4eHHUsI

. Pacnpenesienne TpynoeMKocTH pasjaesa (B yacax) mno TH-
Ne Pa3znen aucuuniMHbI § GE = MAM yHIeGHBIX SAHATHI i PAGOTLI 00yatomiXCs dopMa TeKylero KOHTPoJIs U
3) KOHTaKTHasi N
n/ (mo cemecTpam) g g 2 NPOMEKYTOYHOM aTTeCTANMHI
n § = 3 I J3 3 cr
=]
1 2 3 4 5 6 7 8 9
1. | Pasmen 1. 'mapaBnudeckue ma-
IIMHBI JUI IepeKauuBaHUS 36 4 4 8 10 14
KHUJKUX U Ta30BbIX CpeJl
2. Pazgen 2. Hacocubeie u BO3my- 34 4 6 8 10 10
XOJyBHbIE CTAaHLIUU.
3. Pasmen 3. BcmomorarenbHoe KypcoBoii npoekt, sx3ameH
o0opynoBaHue HACOCHBIX ® | 55 4 4 - 8 43
BO3/TyXOJIYBHBIX CTaHIIMH
4, Pasnen 4. ABromarusanusa u
TeJIeMeXaHU3alusd HACOCHBIX M 55 4 4 - 6 45
BO3yXOAYBHBIX CTAHLIMI
Hroro: | 180 18 16 34 112




5.1.2.3a04nas ¢popma 00yueHust

Pacnipenesienue TpyaroeMKoCTH pa3jesia (B yacax) mo TH-

2 N
e Pasie AHCHHIUTHHLL § qz e 1naM y4eOHbIX 3aHATHI U Pad0Thl 00y4a0IIMXCS DopMa TeKyIIEro KOHTPOIS! 1
3) KOHTaKTHasi N
n/ (mo cemecTpam) g g 2 NMPOMEKYTOYHOM ATTeCTAUH
n § = 3 I J3 13 cp
=]
1 2 3 4 5) 6 7 8 9
1 Pazgen 1. 'mapaBnuueckue mMa-
IIMHBI JUI IepeKauuBaHUS 36 3 2 2 4 28
KHUJKUX U Ta30BbIX CpeJl
2 Paznen 2. Hacocuble U BO31y- 34 4 2 4 2 26
XOJyBHbIE CTAaHLIUU.
3 Pazgen 3. BcmomorartenbHOe KypcoBoii npoexT, 3x3ameH
o0opynoBaHue HACOCHBIX ® | 55 4 1 - 2 52
BO3/TyXOJIYBHBIX CTaHIIMH
4 Pasnenr 4. ABromarusanmsa U
TeJIeMeXaHU3alusd HACOCHBIX M 55 4 1 - 2 52
BO3yXOAYBHBIX CTAHLIMI
Hroro: | 180 6 6 10 158




5.2.

CoaeprxkaHue TMCUMILVIMHBI, CTPYKTYPHPOBAaHHOE IO pa3aeiam

5.2.1.Conep:xkanue JeKIIHOHHBIX 3aHATHH

HaumeHoBaHmue pasaesia
JUCHUTINHBI

Conep:xanue

2

3

Paznen 1. I'mapaBnuueckue
MAaIIMHBI [T TTepeKadnBa-
HUS KUAKAX U Ta30BBIX CPE.T

Brenenmne. Knaccudukamms HacOCOB, OCHOBHBIC ITapaMETpPHI, CXEMEI
yCTpoWicTBa W TIPUHIMN JaeicTBHs. CXeMbl HACOCHOW YCTAaHOBKH,
Harop, pa3BuBaeMblii HacocoM, MomHocTh U KII/] Hacoca. Kunematu-
Ka JBIDKCHHS JKHIKOCTH M pabodeM Kojlece IEHTPOOESKHOro Hacoca
OCHOBHOE ypaBHEHHE HacOca.

[lono6ue HacocoB, GopMymbl nepecueTa U KOIPPHUIUEHT OBICTPOXOI-
HOCTH. BBIcOTa BCachlBaHUS HACOCOB, UX CXEMBI, KABUTAIUS, JOMTYCTHA
MOe 3Hau€HHE BBHICOTHI BCACHIBAHUSI.
XapaKTEepHUCTUKU U PEXKHUM PabOTHI JIONACTHBIX HACOCOB, CIIOCOOBI TI0-
ITy4eHUsI XapaKTEPUCTUK HACOCOB. 3MeHEeHNEe XapaKTePUCTHK HACOCOR
[pH M3MEHEHWH YacCTOTHI BPAIICHUS U TEOMETPHUYECKUX Pa3MEpOB pa-
0odero komneca. HeycraHoBuBIIMECS M TIEPEXOAHBIE PEXUMBI pabOTH
HACOCOB.

CoBMecTHast paboTa HacOCOB B ceTH. PerymupoBanue paboTsI HACOCOB
MapajuleNbHas W TOCliefioBaTeNbHas paboTra HacocoB. KoHCTpyKIuy
HACOCOB: IIEHTPOOCKHBIX, OCEBBIX, CKBAXXUHHBIX TUAroHAIBHBIX. Haco
Chl M WX KOHCTPYKIIMH: BUXPEBBIC, BOJOKOJBIIEBHIC, CAMOBCACHIBAIO-
[Irie.

O0BeMHBIC HACOCH (TOPITHEBBIC), BUOpAIIMOHHBIC. Bogonmo e MHUKH
CTpYWHBIC, BO3AYIIHKIC, BETPOBEIC, JICHTOYHBIE, TIOJTYaBTOMATUICCKUE
Kommpeccopbl 1 BO3AyXOQyBHUKH, THUITBI HACOCHBIX cTaHIMA. OCHOBA
HOE DJHEPreTHYecKOe W BCIOMOTaTelbHOE O0OPYIOBAaHHWE HACOCHBIX
cTaHuid. BeIOOp OCHOBHOTO 00OPYAOBaHWS HACOCHBIX CTAHIIMU, PACH
YeT peXKuMa PabOThI, BEIOOP THITA U YKICIIa HACOCOB.

Pazpen 2. HacocHble 1 BO3A
JTyXOAyBHBIE CTAHITHH.

OCHOBHBIC KOHCTPYKTHUBHBIC PEIICHUS 3JaHUI HACOCHBIX CTaHIIHIA]
BCACHIBAIOIINE ¥ HATIOPHBIE TPYOOIPOBOIBI, PACIIONOKEHHIE arperaToy
1 ONpelieNIeHe OCHOBHBIX Pa3MEpOB 3/1aHUM HACOCHBIX cTaHIUM. I1o-
BBHICUTEIBHBIC U IIUPKYJISLMOHHBIE HACOCHBIE CTAHIUU.
Kananu3aiMoHHbIe HACOCHBIE cTaHIMU. Kiaccudukams, CcXeMsl
ycTpoiictBa. [IpuemHBIe pe3epByapbl, OmpeiesicHHe €MKOCTH, Pacro-
TT0’KeHHE HACOCHBIX arperaToB. BomompoBoiHEIE HACOCHBIE CTAHIINH.
KOHCTpYKIIMM KaHAJM3allMOHHBIX HACOCHBIX CTaHIUH, OCOOEHHOCTH
YCTpOMCTBa BCACHIBAIONINX W HAIMOPHBIX TPyOONpoBOIOB. Creruaib-
HbIE€ THWIBl KAHAJW3AI[MOHHBIX HACOCHBIX CTaHIMH. DJIEKTpUYecKas]
4acCTh, aBTOMATU3AIIUS HACOCHBIX CTAHIUH.

Pasgen 3. BcrioMorarenbHoe
000pyI0BaHNE HACOCHBIX U
BO3/yXOJyBHBIX CTaHIIUN

BcnomoraTtenbHOe 000pyIOBaHNE HACOCHBIX W BO3IyXOMYBHBEIX CTaH-
1805051

Pasgen 4. ABromatusanus u
TeaeMeXaHu3alus HaCOCHBIX
1 BO3IYyXOJYBHBIX CTAHIIUI

ABTOMAaTH3aNMs U TEIIEMEXaHMU3aIMsI HACOCHBIX M BO3TYyXOIYBHBIX
CTaHIINH

5.2.2.Conep:xkanue 1a00paTOPHbIX 3aHATHH

HaumeHnoBanmue pasaesia
JHCHUTIMHBI

Conep:xanue

2

3

Paznen 1. ['unpaBianueckue

Pabora 1. I/I3y‘-ICHI/IC KOHCTPYKIIMN JTUHAMHUYCCKOTIO JIOIIACTHOI'O HACO-

MAIllHBI 114 I€pEeKavYruBa-

ca.




HUA JKUJKUX U T'a30BbIX CPE

PaGora 2. UcnbiTanue JUHAMHYCCKOI'O JIOIIaCTHOI'O Hacoca.

TeJleMeXaHu3allis HaCOCHBIX
Y BO3JIYXOJYBHBIX CTAHITUI

2 |Paszmen 2. Hacocusie u Bo3-Paborta 3. [lapamiensHas paboTa AByX AMHAMHYECKHUX JIOTIACTHBIX
JyXOJTyBHBIE CTaHIINH. HAaCOCOB.
Pabota 4. IlocmenoBarensHas padboTa IBYX JHHAMHYECKHX JIOMACTHBIX
HACOCOB.
5.2.3.Conep:xkanue NpakTHYECKUX 3aHSITHI
HaumenoBaHue pa3aea
Ne Conep:xanue
JHCIUTLTHHBI
1 2 3
1 [Pazpen 1. l'uppaBnuueckue [BxoaHoe TECTUpOBaHHUE IO QUCLHUIUIMHE. HazHaueHNe TEXHUYECKUX U
MAaIlMHBI U IepeKaunBa-  [pa00vHX XapaKTepPHCTUK HACOCOB.
HIS KUIKUX U ra30BbIX cpell (Onpeienenne OTMETKH OCH Hacoca, IPOBepKa KaBUTAIIMOHHOTO 3amaca.
Omnpenenenne pacueTHOTO pacXxo/a U MOJTHOTO HArlopa HACOCHBIX CTaH-
111 CHCTEM BOJJOCHA0XKEHHUS M BOJOOTBEICHUS
2 |Pasmen 2. HacocHbie u Bo3-[Pacuer BO3AyXOayBHOM CTaHIIMA
IYXOAYBHBIE CTAHIIMH. PacueT HACOCHBIX CT. MEPEKAYKH OCAIKOB
Pacuet HaCOCHO CTaHIIMK CHCTEMbI BOAOCHA0XEHHS U BOJIOOTBEICHHS
3 | Pasmen 3. BcnomorarenbHoe[lonbop ocHOBHOro U BeroMorarenbHoro obopymnosanus KHC u HC.
00opyaoBaHKe HACOCHBIX U |OmpeneneHne eMKOCTH IPUEMHOT0 pe3epByapa.
BO3/IyXOIYBHBIX CTAaHIUHN
4 | Pazmen 4. ABtomaruzanus HCOCTaBlIcHHE CXEM aBTOMATH3AIlMH M TElIEMEXaHHU3aI[U HACOCHBIX H

BO3yXOAYBHBIX CTaHIIMN. ABTOMAaTH3allUsl HACOCHBIX CTAHIIMM.

5.2.4.TlepevyeHb y4eOHO-METOAMYECKOT0 o0ecneyeHNs JJIsl CAMOCTOATEIbLHOI PadoThl
00y4YaAIIHUXCS 10 TUCHHILINHE

Ounas popma 00yyeHus

HaumenoBanue pasaesia

YyedHO-MeTOAUYECKOE

Ne Conep:xanue
JUACIHILINHBI odecmeuyeHune
1 2 3 4
1 [Pazmen 1. I'mmpaBnudeckue Ma- [[loaroToBka K 1aOOpPaTOPHBIM U
[ITHBI JIJIS [IePeKAaYUBaHUS MPAKTHYECKUM 3aHATHSIM I10 U3y4da-
OKHJIKAX U Ta30BBIX CPeJl eMOMY pasJieny AUCIUILTHHGL. [To/- [11, [2] - [41. [10]
rOoTOBKa KypcoBoro npoekta. [loaro-
TOBKa K UTOTOBOMY TECTHPOBAHHIO.
IToAroTOBKA K DK3aMEHY.
2 |Paznen 2. Hacocubie u Bo3my-[loaroroBka K 1ab0paTopHbIM 1

XOJTyBHBIE CTAHITHH. MPAKTHYECKUAM 3aHATHIM I10 H3yda-
eMOMY pa3Jienny AuCIuIuMHeL. [los- [1], [5] - [10]
rOTOBKa KypcoBoro mpoekra. [loaro- ’

TOBKa K UTOTOBOMY TECTHPOBAHUIO.
TloaroToBKa K 3K3aMEHY.
3 |Pasmen 3. BcmomoratensHodlloaroToBKa K MPakKTHYSCKUM 3aHs-

00OpyIOBaHHE HACOCHBIX HTHAM [0 U3y4aeMOMY pa3lemy I¥c-

BO3/[yXO/IyBHBIX CTaHIIUN uIUIMHEL [ToaroToBKa KypcOBOTO [1], [5] - [10]
mpoekTa. [loAroToBka K HTOTOBOMY ’
rTectupoBaHuio. [lonroroBka k 3x3a-

MEHY.
4 |Paznen 4. Apromarm3anusi HIIOATOTOBKA K MPAKTUYCCKUM 3aHS-

TeJeMEXaHN3aius HaCOCHBIX
BO3IYXOIYBHBIX CTAHITHA

UTHSIM TI0 U3y9aeMOMY pa3Jieny O¥c-
uIUIMHEL [loaroToBKa KypcoBOTO
npoekTa. [loAroToBKa K HTOTOBOMY

[1], [4], [10]
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TecTupoBaHuio. [loaroroBka k sk3a-
MEHY.

3aounas popma 00ydeHus

HaumeHnoBanmue pasaesia
AUCIUILIMHBI

Conep:xanue

YuyedHO-MeTOTHYIECKOE
odecrneuenue

1 2

3

4

1 [Pazgen 1. I'mapaBnuueckue Ma-
LIUHBI 7151 TIepEeKaunBaHUs
PKUIKAX ¥ Ta30BBIX CPe

[lonroToBka K 1a00paTOPHBIM U
MPaKTUIECKUM 3aHATHUIM T10 U3yYa-
eMoMy pazzeny aucuuruiussl. [lon-

TOBKAa K U'TO'OBOMY TCCTUPOBAHUIO.
HOI[FOTOBKEI K DK3aMCHY.

TOTOBKAa KypCOBOI'O ITPOCKTA. HOI[FO'

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

2 |Paznen 2. Hacocubie u Bo3my-[loaroroBka K 1ab0paTopHbIM 1

XOAYBHBIC CTAHIIUU.

MPaKTUIECKUM 3aHATHUIM T10 U3yYa-
eMOMY pazJieny AucuuIuinHelL. [loa-

TOBKAa K U'TO'OBOMY TCCTUPOBAHUIO.
HOI[FOTOBKEI K O5K3aMCHY.

rOTOBKa KypcoBoro npoekra. [Toxaro-

[1], [5] - [10]

3 |Pasmen 3. BcmnomoratensHod[loAroToBKa K MPaKTHYSCKUM 3aHsI-

o0opyioBaHue
BO3yXO/IyBHBIX CTaHIIUI

HACOCHBIX  UTHUAM IO U3y4aCMOMY pa3acily Auc-

uIuIMHEL [loaroToBKa KypcoBoro
npoekTa. [loAroToBka K NTOTOBOMY
TecTupoBaHuto. [loaroroBka k sK3a-
MEHY.

[1], [5] - [10]

4 |Pazgen 4. Apromarm3anms HIIOATOTOBKA K MPAKTHYECKUM 3aHs-

BO3JIYXOAYBHBIX CTAHIIMHA

TEJIIEMEXaHN3alsd HACOCHBIX HTHAM IO U3y4aCMOMY pa3acily auc-

nurInHbL [loAroTOBKA KypCcOBOTO
npoekTa. [loAroToBKa K HTOTOBOMY
TectupoBaHuio. [lonroToBka k sx3a-
MEHY.

[1], [4], [10]

5.2.5. TeMbl KOHTPOJIbHBI

X padort

Yuebnvim nnanom He npedycmompenol.

5.2.6. TeMbl KYpCOBBIX IPOEKTOB

1. TIpoekTtupoBaHHE U pacueT BOJAONPOBOJIHON HACOCHOW CTaHITUH.
2. TlpoexkTupoBaHHE U pacyeT KaHAIU3AIMOHHOM HACOCHOW CTAHIIUH.

6. MeToanuyecKue YKasaHusd AJs oﬁyqammnxca 110 OCBOCHHIO TUCIHUIIJIMHBI

Opraﬂmaunﬂ ACATECJIbHOCTH CTYICHTA

Jexuus

B XO0A€ JCKIIMOHHBIX 3aHATUHA H€06XO,Z[I/IMO BCCTU KOHCIICKTHUPOBAHUC yqe6Hor 0 MaTcpurajia, 06pamaTL

BHHUMaHHE Ha KaTeropud, GopMyIupOBKH, PACKPBIBAIOIIIE COJCPKAHKE TEX WM HHBIX SIBIIEHUH U Ipoliec-
COB, HAYYHBIC BBIBOJIBI U ITPAKTHUECKUE peKoMeHAannu. Heo0Xoa1uMo 3a1aBaTh MPEo1aBaTeNi0 yTOUHSIO-
[IME BONPOCHI C LENbIO YSICHEHUS] TEOPETUUECKUX MOJIOKEHUH, pa3pelieHus CIopHbIX cuTyauui. Lleneco-

00pa3Ho 10padaThIBaTh CBOW KOHCIIEKT JICKIIUH, JieJiasi B HEM COOTBETCTBYIOIIUE 3aIIMCH U3 INTEPATYPHI,

PEKOMEHIOBaHHOM TpeToAaBaTeNIeM 1 MPelyCMOTPEHHON yueOHOU MPOTrpaMMOi.

Ilpakruyeckoe zaparue

[IpopaboTka paboyeii mporpamMmbl. Y IeUTh 0cO00C BHUMAaHUE IISIISIM U 3a/1a4aM, CTPYKTYPE U CoJiepIKa-
HUIO TUCIUIUIHHBL. KOHCTIEKTUpOBaHUE UCTOYHHUKOB. PaboTa ¢ KOHCIIEKTOM JISKIIUH, TOJITOTOBKA OTBETOB K
KOHTPOJIBHBIM BOIIPOCaM, IPOCMOTP PEKOMEHIYeMOH JIUTepaTyphl. Pemenne pa3sHOypOBHEBBIX 3aa4 1 3a-

JIaHWH, Kelc-3a1aq.

JlaGopaTopHoe 3aHsITHe
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PaGota B COOTBETCTBHY C METOINYECKIMHE yKa3aHH:I MO BHITTOJIHEHHUIO J1a00paTOPHBIX padoT.
CamocrosTepHan paéora
CamocrosTenbHast paboTa CTyIeHTa HaJl yCBOCHHEM y4eOHOTO MaTepraia 1Mo y4eOHOW AUCITUILIHE
MOYKET BBIITOJHAITHCS B OMONNOTEKE YHUBEPCUTETA, YIEOHBIX KAOMHETaX, KOMITBIOTEPHBIX Kiaccax, a TaKkxKe
B JOMaliHuX ycinoBusix. ConepKaHHEe CaMOCTOSTEIbHOM paboThl CTYACHTa OmpenelseTcs yueOHo# mpo-
rpaMMOil AUCIUTUTHHBI, METOAMYECKUMHI MaTepralaMu, 3aIaHUSIMH U YKa3aHUSAMH TIPEnojaBaTes.
CamocTosiTensHast paboTa B ayIMTOPHOE BPEMST MOXKET BKITFOYATh!

— KOHCTIEKTHPOBaHHE (COCTaBICHHUE TE€3UCOB) JICKLINH;

— pelieHHE Kelic-3a1a4, pa3HOYPOBHEBBIX 3a]a4 U 3aJaHUH;

— paboTy co cpaBOYHOH U METOAMYECKOH JINTEPATypOii;

— BBINIOJIHEHHE JJAOOPATOPHEIX paboT;

— ydJacTue B TECTHPOBAaHHUH.

CamocTosTenbHas paboTa BO BHEAYIUTOPHOE BPEMSI MOXKET COCTOSITD H3:

— TIOBTOpEHHME JIEKIIMOHHOTO MaTepHaa;

— TOJIrOTOBKH K IMPAKTUIECKUM 3aHSITHSIM;

— U3y4yeHHs yueOHOM U HayYHOU TUTepaTyphl;

— pelieHHs 3a/1a4, BBITAHHBIX HA PAKTUYCCKUX 3aHIATUAX;

— TOATOTOBKH K TECTUPOBAHUIO;

— BBINIOJHEHHS KyPCOBOTO MTPOEKTA, MPEyCMOTPEHHOTO YUeOHBIM TUTAHOM;

— BBIJIEJIEHHE HanOoJee CI0KHBIX U POOJIEMHBIX BOIPOCOB M0 H3y4aeMOl TeMe, TTOyUYeHHEe Pa3bsICHEHNH
W PEKOMEH/IAINi IO JaHHBIM BOIIPOCaM € MpernojiaBaTelisiMi Kadephl Ha UX €XKECHEICITbHBIX KOHCYIIHTA-
IUSX.

— TIPOBEICHHE CAaMOKOHTPOJIS ITyTEM OTBETOB HA BOMPOCHI TEKYIIEro KOHTPOJS 3HAHWH, PEHICHHS Tpe-
CTaBJICHHBIX B y4eOHO-METOJUUECKUX MaTepuanax kapeapbl Keic-3agad, TECTOB.

KypcoBoii npoekt

— Teopernueckast 4acTh KypcOBOTO MPOEKTA BBHIMTOIHAETCS MO YCTAHOBIEHHBIM TEMaM C HCIIOJIb30BaHUEM
MPAKTHYECKUX MATEPUAIIOB, ITOJTyY€HHBIX HA MPAKTUIECKHUX 3aHATHIX.

— K kaxo0il TeMe KypcoBOro poeKTa peKOMEHYETCsl IPUMEPHBIN MIepeYeHb OCHOBHEBIX BOIPOCOB, CIIUCOK
HeoOxonuMolt murepatypsl. Heo0XxoanmMo n3yunTh muTepaTypy, pEeKOMEHIYEMYIO JUIsl BBITOTHEHUS KYP-
coBOM paboThl. UTOOBI TONHEE PACKPBITH TEMY, CIEAYeT UCIONb30BaTh AONOIHUTEIBHBIE HCTOYHUKHU U
MaTepuabl.

— Heo0xoanmo npoussecTi HEOOXOAMMBIEC pacueThl. M3naraemplii MaTepuai mpu HEOOXOAUMOCTH CIEAYET,
MPOMLTIOCTPUPOBATH TA0JIUIIAMH, CXEMaMH, THarpaMMaMu, rpaUuecKyto YacThb BBIIOJIHHUTE, UCTIONIB3Ys
nporpamMmMel OBM. MHCTpyKIMs 1O BBITOJHEHHIO TPEOOBAaHUI K O(POPMIICHHIO KYPCOBOI'O IPOCKTA
HaXOJIUTCS B METOAMYECKHX MaTepuaiax 1o JUCLHUILTHHE.

IIoAroToBKA K IK3aMEHY

[loaroToBka CTYACHTOB K 9K3aMEHY BKJIIOUAET TP CTAIHU:

— camocTosTeNnbHast paboTa B TEUCHUE CEMECTPa;

— HEeMOCpPeICTBeHHAS OATOTOBKA B THHU, IPEIIIECTBYONINE YK3aMEHY;

— TIOATOTOBKA K OTBETY Ha BOIIPOCHI, COAep KaIInecs B Ouiere.

7. OOpa3oBaTe/ibHbIE€ TEXHOJIOTHH
[lepeuenb 0Opa3oBaTENbHBIX TEXHOJOTHM, HCIONb3YEMbIX MPU H3yYEHUH JUCIUILINHBI
«HacochI 1 HaCOCHBIE CTaHIIUUY.

TpagunmnoHHble 06pa3oBaTeibHbIE TEXHOJIOTHI

Hepequb 06pa30BaTeJIBHBIX TGXHOHOFHﬁ, HUCIOJIB3YCMbIX IMPU U3YUCHUH OUCHUIIIIMHBI
«Hacocbel 1 HacOCHBIE CTaHIIUU», MIPOBOAATCA C UCIIOJIB30BAHUCM TPAaAUIUMOHHBIX 06pa30BaTenb-
HBIX TEXHOJIOTUH OPUEHTUPYIOIIMECS Ha OpraHH3alfio 00pa30BaTeIbHOro MpoIiecca, Mmpeanosa-
TaloIlyl0 MPSAMYIO0 TPAaHCISALMIO 3HAHUHA OT MperojaBaTes K CTYACHTY (IMpPEeUMYIIECTBEHHO Ha
OCHOBE OOBSICHUTEIHbHO-WJUTIOCTPATUBHBIX METOA0B 00y4YeHUs1), yueOHas EeATeIbHOCTh CTYACHTA
HOCHUT B TaKUX YCIIOBHSIX, KaK MPABUIIO, PEIPOAYKTHUBHBIN XapakTep. @opMbl ydeOHBIX 3aHATHIA C

UCTIOIb30BaHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:
.HGKI_II/I}I— MOCJICAOBATCIIBHOC H3JIOKCHUC MAaTCpuajia B HHCHHHHHHapHOﬁ JIOTUKEC, OCy-
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HIECTBIISIEMOE MMPEUMYIIIECTBEHHO BEpOaTbHBIMU CPEICTBAMH (MOHOJIOT TTPEMOIaBaTEI ).
HpaKTI/I‘-IeCKOG 3aHATUC — 3aHATUC, MMOCBAIMICHHOC OCBOCHUIO KOHKPCTHBIX YMCHI/Iﬁ 1 HaBbI-
KOB TI0 TPETIOKECHHOMY aJTOPUTMY.
JlaGopaTopHoe 3aHsATHE — OpraHu3aIs yaeOHON paOOThl ¢ pealbHBIMH MaTePUATbHBIMU U
nH()OPMAITMOHHBIMH 00BEKTAMHU, YKCIIEPUMEHTAIbHAS pab0oTa ¢ MOJICTISIMU PEATbHBIX 00BEKTOB.

HNHTepakTUBHbIE TEXHOJIOTUH

[To nucuumnnmne «Hacochl M HACOCHBIE CTAHLUUY» JIEKIIMOHHBIE 3aHSATUS MIPOBOMASTCS C HC-
MOJIb30BAHUEM CIIEIYIOIIUX WHTEPAKTUBHBIX TEXHOJIOTHIL:

Jlexuus-Bu3yanusanus - mpeicTaBiseT co0oil Bu3yanbHYIO (QOopMy MoAaud JEKIHUOHHOTO
matepuana cpeactBamMu TCO win ayAHOBUICOTEXHUKU (BUICO-TEKIMs). UTEHHE TaKOW JICKIHH
CBOJIUTCS K Pa3BEpHYTOMY WJIM KPaTKOMY KOMMEHTUPOBAHHIO MPOCMATPUBAEMbIX BU3YyalIbHBIX Ma-
TepuanoB (B BuAe cxem, Tadbmui, rpados, rpagukos, Monenei). JIekus-u3yannsanus moMoraeT
CTyJEHTaM NpeoOpa3oBbIBaTh JIEKIIMOHHBIM MaTepHal B BH3yalbHYIO (OpMY, UYTO CIIOCOOCTBYET
(GOopMHPOBAaHUIO Y HUX NMPO(ECCHOHAIBHOTO MBIIUICHUS 32 CUET CUCTEMAaTU3alUU M BBIICICHUS
Hanbosee 3HAYUMBIX, CYIIECTBEHHBIX JIEMEHTOB.

ITo nucrunmune «Hacockl 1 HACOCHBIE CTAHIIUUY MPAKTHUYECKUE 3aHATHS MPOBOIATCS C HC-
MOJI30BAHUEM CJIETYIOIIUX UHTEPAKTUBHBIX TEXHOIOTHI:

Pabora B ManbIx Tpymmax — 3TO OJHA U3 CaMbIX MOMYJISPHBIX CTPATErHil, TaK KaKk OHA JaeT
BCeM 00ydYaromuMcs (B TOM YUCJIE U CTECHUTEIBHBIM) BO3MOYKHOCTh y4aCTBOBaTh B paboTe, Mpak-
TUKOBAaTh HABBIKM COTPYIHHYECTBA, MEXIMYHOCTHOTO OOLICHMS (B YAaCTHOCTH, YMEHUE AKTHBHO
CIIylaTh, BEIpaOaThIBaTh 00IIee MHEHUE, pa3peliaTh BO3HUKAIONIME pa3Horiacus). Bee 3To wacto
ObIBacT HEBO3MOXKHO B OOJIbIIIOM KoJuleKTHBE. PaboTa B Maioil rpymmne — HeoThbemiieMas 4acTh
MHOTUX WHTEPAKTHUBHBIX METOJIOB, HAlpUMEpP TaKWX, KaK MO3auKa, JAe0aThl, OOIIECTBEHHbIE CITy-
[IaHUSI, TIOYTH BCE BUIBI IMHUTAIUN U JIP.

8.  YueOHO-MeTOAMYeCKOe U HH(POPMALNMOHHOE 00ecTiedeH e U CHUTILTHHBI

8.1. IlepeyeHb OCHOBHOW M JOMOJHUTEJHLHOWH Y4eOHOH JHMTepaTypbl, HeOOXOAU-
MO¥i /17151 0CBOE€HHS THCIHUTLINHBI
@) OCHO6HAA yueOHaa Tumepamypa:

1. Banyukuii 3.B. Hacocusie cranmuu. KypcoBoe mpoektupoBanue. YuebHoe mocoOue. T.
Mocksa: UnTerpan, 2014. — 167 c.

2. JIsiaex I1.. Hacochl, BEHTHIISITOPBI, KOMIIPECCOPHI. YueOHoe rmocobue: YUeOHUK sl BY-
30B. I'. MockBa: ACB, 2013. - 432 c.

3. bproxanoB O.H. OCHOBBI THIPABIMKN M TEIJIOTEXHUKH: YUEOHUK ISl BY30B. T. MOCKBa:
Axagemus, 2008. — 240 c.

4. KapaceB b.B. HacocHbie 1 BO371yXOayBHBIC CTAaHIIMH. YUYEOHUK IJisi BY30B, I.MOCKBa:
Wnterpan, 2016.- 326 c.

5. TuxonenkoB B.I1. Hacocel m HacocHble cTaHmuu: ydeOHOe mocobue : B 2-x 4., Y. 1.
Hacocuble CTaHLIUH. Mocksa: Anbraup-MI'ABT, 2005.- 121 c.
https://biblioclub.ru/index.php?page=book red&id=430699&sr=1.

0) 10MOJTHUTEJIbHAS Y4eOHasl JIuTepaTypa:

6. Kapenun B.4., Hacocel u HacocHbie cranmuu, r.Mocksa: Ctpoiunzaar, 1986. — 320 c.

7. CtpoutenbHble HOPMBI U TipaBuia: BomocHaOxkenue. HapykHble ceTH U COOPYKEHUS.
CHulI 2.04.02-84. M..IIUTII I'occtpost CCCP. 1985.-136 c.

8. CtpoutensHble HOpMBI U TipaBuia: Kananuzarus. Hapyxuabie cetu u coopykenusi. CHull
2.04.03-85. M..IIUTTI I'occtposs CCCP. 2000.-79 c.

9. TuxonenkoB B.I1. Hacocel u HacocHble cTaHIMH: ydeOHOEe mocobue : B 2-x 4., Y. 2.
Hacocuble CTaHLIUH. Mocksa: Anbraup-MI'ABT, 2005.- 186 c.
https://biblioclub.ru/index.php?page=book_red&id=430700&sr=1
8) nepeuens yuedH0-Memoouecko20 odecneuenus:

10. Meronuyeckue peKOMEHIAIMH 110 BRIMOJHEHUIO KypcoBoro mpoekra «lIpoextupoBanue
U pacyeT HaCOCHOM cTaHUMn» No qucHumuinae «Hacocsl 1 HacocHble cTannumny. g 6akanaBpoB
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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

OYHOU W 3a049HOU (hopm 00yueHus nmpoduist «BomocHadkeHHE 1 BOJIOOTBEICHHEY. — ACTpaxaHb:

I'AOY AO BO «AT'ACY», 2017 r. — 33 c._http://moodle.aucu.ru
2) nepeuenb OHNAIH KyPCog:
12. Ecademy Grundfos https://www.grundfos.com/ru/learn/ecademy.

8.2 IlepeueHb HeOOXO0AMMOI0 JHUIIEH3UOHHOTO M CBOOOJHO PACHPOCTPAHIEMOTIO
NMPOrpaMMHOro obecrie4yeHHs1, B TOM 4YHcJe 0Te€4eCTBEHHOI0 MPOU3BOACTBA, MCIOJIb3yeMOIo
MPHU OCYIIECTBJICHNH 00Pa30BaTEJIbHOI0 MPOoLecca Mo JUCIHUIINHE

1.7-Zip

2. Office 365

3. Adobe Acrobat Reader DC.
4.Internet Explorer.

5.Apache Open Office.

6. Google Chrome

7. VLC media player

8.Azure Dev Tools for Teaching
9. Kaspersky Endpoint Security

8.3. IlepeyeHb COBpPeMEHHBIX NMPO(deccHOHANBHBIX 0a3 AaHHBIX U HHGOPMALMOHHBIX
CIIPpaBOYHBIX CUCTEM, JOCTYITHBIX Oﬁy‘laIOIl.llflMCﬂ IpHA OCBOCHHUHU TUCHHUIIIMHBI
1. DnexTpoHHast H*HPOPMALIMOHHO-00pa30BaTeNbHas cpesia Y HUBEpCUTeTa:
(http://edu.aucu.ru, http://moodle.aucu.ru)

2. «DNEKTPOHHO-OMOIMOTeUHAs

(https://biblioclub.ru/)

cucrema «YHI/IBepCI/ITeTCKaH

3. DnekrponHo-6ubMoTeuHas cucrema «IPRbooks» (www.iprbookshop.ru)
4. Hayunas snextponnas ouodaroreka (http://www.elibrary.ru/)
5. Koncynbrant+ (http://www.consultant-urist.ru/)

6. ®enepanbHBI HHCTUTYT MPOMBIIUICHHOH codcTBerHocTH (http://wwwl. fips.ru/)

7. IarenTtHas 6aza USPTO (http://www.uspto.gov/patents-application-process/search-patents)

OubGIMOTEKAY

9. OmnucaHue MaTepHaJbLHO-TEXHHYECKOii 0a3bl, HEOOXOAUMOI A OCyIIeCTBJIEHHUS
00pa3oBaTeIbLHOIO NMpolecca Mo JTUCIHHIINHE

n/n

HaumeHnoBaHnue crenmuaabHBIX
NOMeEIIeHUH N MOMeIlleHui 1)1
CAMOCTOSITEILHOH PadoThI

OCHAIIEHHOCTH CIENHAJLHBIX MIOMEIeHNi ¥ TTIoMe-
IIEeHUH UIS1 CAaMOCTOSITeIbHOM padoThI

1 YueOHas ayIuTOpHs IS IPOBEACHUS Ne301
y4eOHBIX 3aHATHH: KommekT yae6HO# Mebenn.
414006, r.Actpaxans, nep. lllaxTep- [lepeHoCHOM KOMIUIEKT MYJIbTUMEINHHOTO 000PYTOBAHHS.
ckuit / yi. JL. Toncroro/yn. Ceuenosa Hoctyn k uH()OPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOW —CETH
2/29/2 Ne 301,102 «6» «Uurepuen
Ne102 «6»
Komruiekr yueOHoH Mebenu.
[lepeHoCHO KOMIUIEKT MYJIBTUMEINIHOTO 000PYIOBaHHS
Hoctyn k uWH()OPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOW —CETH
«HTEpHET»
2 ITomemerne 111 caMOCTOSTEILHOM Ne201

paboTs:

414056, r.Actpaxanp, yiu. Taruiiesa,
22 a, No201, Ne203;

414056, r.Actpaxanp, yin. Taruiiesa,

KowMmriekT yae6HOM Mebenn

Komrmetorepsr -8 mir.

Joctyn K WHPOPMAINMOHHO-TEIICKOMMYHHUKAIIMOHHON CeTH
«HTEepHETY

Ne203
Kommnekr yuebHol Mebenn
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http://moodle.aucu.ru/
http://www.grundfos.com/ru/learn/ecademy
http://edu.aucu.ru/
http://moodle.aucu.ru/
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
http://www.consultant-urist.ru/
http://www1.fips.ru/
http://www.uspto.gov/patents-application-process/search-patents

18 a, 6ubaMOTEKA, YNTATBHBIN 3a71.

Kommsrotepsr -8 .
Joctyn k WH(OPMALMOHHO-TEICKOMMYHHKAIIHOHHOW —CeTH
«HTEpHET»

budanorexa, YnTaIbHBIN 3271
Komrurext yueGHO# Mebenu
Kowmrmstotepsr -4 miT.
Hoctyn x nHDOPMAITMOHHO-TEIEKOMMYHUKAITHOHHOH CETH
«HTepHET»

10. OcoGennocTH opranuzanuu o0y4eHus no aucuumianHe «Hacocsl 1 HacoCHbIE CTaH-

U VIS HHBAJIUAO0B U JINL ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS

ILJ'DI 06yqa}0mnxc;1 U3 4rcjia UHBAJIMAOB U JIUL C OTPaHNUYCHHBIMHU BO3MOXHOCTIAMU 3100-

POBbsI HA OCHOBAHUU IHMCBMEHHOT'O 3asBJIE€HUs AucUUIUIMHA «Hacocsl M HACOCHBIE CTaHLIMU» pea-
JU3YeTCs C Y4eTOM OCOOCHHOCTEH MCUXO(PH3NUECKOT0 pa3BUTHS, MHIUBHyaIbHBIX BOZMOKHOCTEH
1 COCTOSIHHS 37I0POBbS (J1ajiee — MHANBUTYATbHBIX OCOOCHHOCTEH ).
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JIner BHeceHMsl TONOJTHEHNH M M3MEeHEeHUI B pa0o4y10 NporpaMmMy JMCIUIIIHHbI
«Hacochl 1 HACOCHBIE CTaHIIMM

(HamMeHOBaHUE TUCITUTUIHHEI )
Ha 2021- 2022 y4eOHBbIii roj

Pabouas mporpamma mepecMoTpeHa Ha 3acenaHuu kadeapsl «IloxkapHas 06e30MacHOCTh U
BOJIOTIONIb30BaHME», TpoTokod Ne_ 9 ot 31 mas 2021 r.

3aB. kadempoii

Fy
u.-".-i_-"'_
npodeccop, JLT.H. ﬁ'f /O.M. Iukynbckas/
y!leHas[ CTCIICHB, yLIeHOe 3BAHUC IIOOIINCH I/IO (I)aMI/IJ'IPlH

B pabouyio nmporpamMMmy BHOCSTCS CIIEAYIOIINE U3MEHEHUS:
1. B n.8.1. BHECEHBI CAEAYIONINE U3MEHEHUS:

a) beikoBa, I1. I'. Hacocel 1 Bo3myxoxyBHBIE CTaHIIUHU : JJabopaTtopHbiid npaktukyM / I1. I'. beikosa, FO. I1.
HynanoBa. — Camapa : Camapckuii TocyAapCTBeHHbIN Texunueckuil yausepcuter, 9bC ACB, 2018. — 48
C. — Tekct : anekTpoHHBIH // DnexkrpoHHO-OmOMMoTeuyHas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/90640.html
0) Kynuwunkas, T. A. Bomo3abopHblie coopy:KeHus1 U HacocHas cTanius | moapéma : yuebnoe mocodue / T.
A. Kynnaunxkas, E. H. Matiomenko. — HoBocubupck : HoBocuOUpCcKuit Tocy1apcTBEHHBIN apXUTEKTYPHO-
ctpoutenbHblii yauBepcurer (Cubcerpun), ObC ACB, 2019.
— 110 c. — ISBN 978-5-7795-0880-3. — TekcT : 37eKTpOHHBIN // DIEKTPOHHO-OMOIMOTEYHasI cCUCTEMa
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/107629.html

DKcITyaTanys HACOCHBIX W KOMIIPECCOPHBIX CTaHIUiM . ydeOHoe mocobme / cocraButenu A. JI.
Capyes, JI. A. CapyeB. — Tomck : Tomckuii nonurexauyeckuii ynusepceurer, 2017. — 358
Cc. — Texkcr : anexkTpoHHBI // DnekTpoHHO-OMOMMoTeuHast cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/84046.html
CocTaBUTEIN U3MEHEHNN U JOIOJIHEHUHN:

=y

7/
CT. IPENOAABATEND d/4 [A.D. Yceinunal
y4eHasl CTENeHb, y4EHOE 3BaHHe MOJIUCH N.0. ®amunus

IIpencenarens MKH «CrpoutensctBo»
HarpaBJIeHHOCTh (Mpoduis) «BogocHaOxkeHne U BOJTOOTBEIACHUE)

)
npodeccop, LT.H. Gtes /OM. Iukyabckas/

y4eHasl CTEeHb, y4EHOE 3BaHHe OJITUCH N.0. damunus

« 31 » wMag 2021 r.



http://www.iprbookshop.ru/90640.html
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PELHEH3USA
Ha pa0o4y10 NporpaMmy, OLeHOYHbIE M METOANYECKHE MATEPHAJIBI 110 TUCIUIITIHHE
«Hacocwl u nacocnvle cmanyuu»

OIIOII BO no HanpaB/ieHUIO OATOTOBKH
08.03.01 «Cmpoumenscmeo»,
HaNpaBJeHHOCTh (Mpopuiib) «Bodocnabdrcenue u 6000omeedenue»
10 MporpamMMme fakanaspuama

Hpunou Bauecnasosenoii JIlykuuegou (nanee mo TEKCTY PEICH3EHT), MPOBEACHA pelieH3us pabdo-
Yyeil mporpaMMbl, OLIEHOYHBIX U METOJIMYECKUX MaTepuasioB o aucuurinbe «Hacocwvl u nacocusle
cmanyuuy» OIIOII BO no nanpasnenuto noarotoBku 08.03.01 «Cmpoumenscmeo», no nporpam-
Me faxanaspuama, pazpadoranHoit B [AOY AO BO "AcTtpaxaHCKuii TOCy1apCTBEHHBIA apXUTEK-
TYpHO-CTPOUTENIbHBINA yHUBepcuTeT", Ha Kadenpe «lloxcapnas 6ezonacnocms u 6000n01b306a-
Hue» (pa3paboTuuk — cmapwui npenodasamenv, Anna Ioyapoosena Ycoinuna).

PaccMoTpeB npeacTaBieHHbIE HA PELIEH3UIO MaTEpUaibl, PELIEH3EHT IPHUILEI K CIIEIYIOIINM
BBIBOJIAM:

[Ipenpssnennas padouas nporpamma yueOHOH nucturiuHsl «Hacocvt u nacocnvie cman-
yuu» (nanee mo texcry IIporpamma) coorBercTByeT TpeboBanusM O®I'OC BO mo nampaBieHUIo
noarotoBku 08.03.01 «Cmpoumenscmeo», yTBep>KICHHOTO NMpHKa3oM MHHHUCTepCTBa 00pa3oBa-
Husl 1 Hayku Poccuiickoit @enepaunu ot 31 maa 2017 2., Ne 481 v 3apeructpupoBaHHoro B Mu-
Hrocte Poccuu 23 uronsn 2017 2., Ne47139.

[IpencraBnennas B [IporpaMmme akTyanbHOCTb Y4€OHON JUCHUIUIMHBI B paMKaX peanu3aiiu
OIIOIT BO He moaineXuT COMHCHHUIO — JUCITUIIIIMHA OTHOCUTCSL K YacTH, popMupyemori yuacmHu-
Kamu obpazosamenvuwvix omuoutenuti binok1 «/lucuurmabl (MOLYIH)».

[IpencraBnennsie B [Iporpamme 1enu yueOHOM TUCHUILIMHBI COOTBETCTBYIOT TPeOOBaHUSAM
@I'OC BO nampasnenust noarorosku 08.03.01 «Cmpoumenscmeo», nanpaBieHHOCTh (Ipoduib)
«Booocnabicenue u 6o0oomeeoenue.

B coorBerctBuu ¢ IIporpammont 3a gucuummnHou «Hacocet u nacocnvlie cmanyuuy 3a-
KPEIUICHbI 3 KOMRemeHyuu, KOTOpble pealn3yloTcs B 00bABICHHBIX TPEOOBAHUSIX.

PesynbraThl 00y4eHus1, npeacraBieHHble B [IporpaMme B KaTeropusx 3HaTh, yMETh, UMETh
HABBIKU COOTBETCTBYIOT CIIeUU(UKE U COAEPKAHUIO AUCIUILTUHBI U IEMOHCTPUPYIOT BO3MOKHOCTD
IIOJIyYEHUS 3asBJICHHBIX PE3yJIbTATOB.

VYyeOnas aucuuminHa «Hacochkl U HaCOCHbIE CTaHLIMK» B3aUMOCBSI3aHA C APYTUMHU JHUCIIH-
mirHamu OITOIT BO no nanpasnenuto noarotoBku 08.03.01 «CTpouTenbCTBOY, HANIPABICHHOCTh
(mpodmiib) «BomocHabkeHUE U BOJOOTBEACHHUE» U BOZMOKHOCTh JyOJIMPOBAHUS B COACPKAHUH HE
BBISIBJICHA.

[IpencraBnennas I[IporpamMma mpeamnosaraeT KUCIOJIb30BAaHUE COBPEMEHHBIX 00pa30BaTeNb-
HBIX TEXHOJIOTHH MpPU peain3alluil pa3IndHbIX BUIOB yueOHOH paboThl. @opMbl 00pa30BaTENIbHBIX
TEXHOJIOTHI1 COOTBETCTBYIOT CHELIM(PUKE AUCUUTIIUHBI.

[IpencraBnennsie U onucaHHbie B [Iporpamme (opMbl TeKylIel OIEHKH 3HAHHHM COOTBET-
CTBYIOT crienr(pUKe TUCHUIUIMHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

IIpoMexyTouHas arTecTalvsl 3HAHUU Oakanagpa, npenycMorpeHHas IIporpammoii, ocy-
HIECTBIISIETCS B POpPME IK3amena, Kypcoeozo npoekma. OopMbl OLICHKH 3HAHUM, TPECTaBICHHbIE
B Pa0oueii mporpamme, COOTBETCTBYIOT CrielU(PUKE TUCIUILTUHBI U TPEOOBAHUAM K BBIITYCKHHKAM.

Y4eOHo-MeTonuYeCKOe oOOecreueHne AUCHUILUIMHBL MPEACTaBIEHO OCHOBHOM, TOMOJIHH-
TEJILHOM TUTEpaTypoil, HHTEpHET-pecypcaMu 1 cooTBeTcTBYeT TpeboBanusiM @I'OC BO nanpasie-
Hus noarotoBku 08.03.01 «Cmpoumenscmeo», nanpapieHHOCTh (Ipoduiib) «Bodocnabrcenue u
60000meeodeHue.

MarepuanbHO-TeXHHUECKOE obecrieuenue coorpeTcTByeT TpedoBanusmM ®I'OC BO nanpas-
nenus noarotoku 08.03.01 «Cmpoumenscmeo» v cneunduke aucuuiuinbel «Hacocwvl u nacoc-
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Hble cmanyuu» 1 00eCTIeYUBaeT MCIOIb30BAaHHE COBPEMEHHBIX 00pa3oBaTeNbHbBIX, B TOM YHCIE
UHTEPAKTHUBHBIX METOAOB O0yUYCHHUS.

[IpencraBieHHble Ha PELEH3UIO OLIEHOYHBIE M METOJUYECKHE MaTepuaibl HallpaBlICHUS
noarotoBku 08.03.01 «Cmpoumenscmeo», pazpaboTaHbl B COOTBETCTBUM ¢ HOPMATUBHBIMHU JTOKY-
MEHTaMH, npejacTaBieHHbIMU B [Iporpamme. OrieHOYHBIE U METOJIUYECKHE MaTepuaibl MO JUCIHU-
wiHe «Hacocwvl u Hacocuvle cmanyuuy NPEAHAZHAUYEHBI Ul TEKYIIETO KOHTPOJIS U IPOMEXY-
TOYHOM aTTECTAIlMU WM TMPEACTABIIIOT CO00M COBOKYITHOCTH pa3paboTaHHBIX Kadenpou «lloxcap-
Haa 0e30nacHocmb U 6000N016306aHUEY> MATEPUAJIOB ISl YCTAHOBJIEHUS YPOBHS M Ka4eCTBa J0-
CTHXKEHUS 00YJarONUMUCS PE3YIbTaTOB OO YUCHHS.

3amagyamMy OIEHOYHBIX M METOJMYECKUX MAaTEpHUajioB SBISETCS KOHTPOJIb W YIpaBIICHUE
IIPOLIECCOM OCBOEHUS 00yJarolUMHCS KOMIETEHIINH, 3as8BJICHHBIX B 00pa30BaTeIbHON porpamme
no naHHoMmy HampasieHuto noarotoBku 08.03.01 «Cmpoumenvcmeo», HarpaBieHHOCTH (IIpoO-
bunw) «Booocnabocenue u 600oomeeoenue.

OneHouHble U METOJMYECKUE MaTepuanbl N0 aucuuiuinHe «Hacocel u HacocHvle cmam-
Yuu» TPEICTABICHBI: BONPOCAMH JJIsl MOATOTOBKH K 3K3aMeHY, KypcOBOMY IPOEKTY, TeCTO-
BbIMH 32/IaHUSIMH J1JIsl BXOJJHOT0 U MTOrOBOr0 KOHTPOJs, Keiic-3a71a4yeii, pa3HOYPOBHEBbIMH
3ajadaMu, 3a1IUTOH J1a0opaTopHOil padoThI.

JlaHHBIE MaTepuabl MO3BOJSAIOT B MOJIHOM Mepe OLICHUTh Pe3yiIbTaThl O0YUYEHHUs 10 JUCLIHU-
uHe «Hacocot u nacocuvie cmanyuu» 8 AIACY, a Taxke OIeHUTH CTENeHb chopMUPOBaAHHO-
CTU KOMITIETCHIUH.

OBILIHE BbBIBO/bI

Ha ocHOBaHWU MPOBENIEHHOI PELIEH3UH MOXKHO ClIeNaTh 3aKJII0OUYEHUE, YTO XapaKTep, CTPYK-
Typa, coaep:kaHue padodell MporpaMMBbl, OIEHOYHBIX U METOJAUYECKUX MATEPHAIIOB AUCIMILTAHBI
«Hacocwt u nacocnvte cmanyuuy» OIIOII BO no nampasienuto noarotosku 08.03.01 «Cmpou-
menpcmeo», 10 TporpaMMe dakanaspuama, pa3paboTaHHAS cmapuium npenodasamenem AHHOU
Doyapoosnon Ycvinunoii coorBeTcTBYIOT TpeboBanusiM ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSIM
oTpaciy, pbIHKAa TpyJa, Mpo(ecCHOHANbHBIX CcTaHaapToB HampasieHus noaroroBku 08.03.01
«Cmpoumenbcmeo», HaNIPaBICHHOCTH (Tpob) «Bodocnabicenue u 600oomeedenue» u MOTyT
OBITH PEKOMEHIOBAHBI K UCIIOJIb30BAHUIO.

Penenzenr:
I'naBHBI TEXHOIOT-3KOIOT Y
MVII r.Actpaxanu «ACTpBOJIOKaHAI»

o s /W. B. Jlykuyesa /
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PELIEH3USA
Ha pado4ylo NporpamMMmy, OlleHOYHbIe U MeTOANYeCKHe MAaTEePHAJIbI 110 TUCIUIITIHHE
«Hacocwl u nacocnvie cmanyuu»

OIIOII BO no HanpaB/ieHUIO OATOTOBKH
08.03.01 «Cmpoumenscmeo»,
HANPaBJICHHOCTh (Mpopub) «Bodocrabocenue u 60000meeoenue»
10 Nporpamme éaxkanaspuama

HOnueii Bauecnagoenoit /[younon (nanee mo TEKCTY PEIEH3EHT), MPOBEJEHA PELECH3Us padboueit
IIPOrpaMMBbl, OLIEHOYHBIX M METOJUYECKHX MaTepHalloB N0 aucuumuiuHe «Hacocel u nacochuvle
cmanyuuy OIIOIT BO no nanpasnenuto noarorosku 08.03.01 «Cmpoumenscmeo», no nporpam-
Me bakanaspuama, papadbotannoit B TAOY AO BO "AcrtpaxaHCKuil TOCyIapCTBEHHbIH apXUTEK-
TYpPHO-CTPOUTENbHBIN yHUBepcuteT", Ha Kadenpe «lloxcapnas 6e3zonacHocmov u 6000n0Nb306a-
Hue» (pa3paboTuuK — cmapwuil npenodasamensv, Anna Ioyapoosena Ycvinuna).

PaccmoTpeB npencTaBieHHbIC HA PELEH3UI0 MaTepHalibl, PELIEH3EHT MPUIIET K CIeTYIOUIM
BBIBOJIAM:

[IpenbsBneHHas paboyas mporpamma y4ueOHOM nucuuruinasl «Hacocst u nacocnovle cman-
yuuy» (nanee no texkcry Ilporpamma) coorBerctByeT TpeboBanusM ®I'OC BO mno HampaBieHuto
noarotoBku 08.03.01 «Cmpoumensvcmeo», yTBepKAeHHOTO TpHKa3oM MuHHCTEpCTBa 00pa3oBa-
Hus U Hayku Poccuiickoit ®enepaunn ot 31 maa 2017 2., Ne 481 n 3apeructpupoBaHHOro B Mu-
arocte Poccuu 23 uronsa 2017 2., Ne47139.

[IpencraBnennas B [IporpaMmme akTyanbHOCTb Y4€OHON JUCHUIUIMHBI B paMKaX peanu3aiiu
OIIOII BO He moaieXuT COMHEHHIO — JUCIUIIIIMHA OTHOCUTCSI K YacTH, popmMupyemor yuacmHu-
Kamu obpazosamenvhuvix omuoutenuti binok1 «/lucuurmabl (MOLYIH)».

[IpencraBnennsie B [Iporpamme nenu yueOHOM TUCHUILIMHBI COOTBETCTBYIOT TPeOOBaHUSAM
@I'OC BO nampasnenust noarorosku 08.03.01 «Cmpoumenscmeo», nanpaBieHHOCTh (IpoduiIb)
«Booocnabicenue u 600oomeedenue.

B coorBerctBum ¢ Ilporpammoii 3a aucnuminnHon «Hacocet u nacocnvie cmanyuuy 3a-
KPEIUICHBI 3 KOMnenmeHyuu, KOTOPbIE PeaTu3yloTcsl B 00bSBICHHBIX TPEOOBAHUSIX.

Pe3synbrarel 00yuenus, npeacrasieHHbie B [IporpaMmMe B Kateropusix 3HaThb, yMETb, UMETh
HABBIKU COOTBETCTBYIOT CIICU(DHUKE M COACPKAHUIO JUCIUILTUHBI U IEMOHCTPUPYIOT BO3MOKHOCTh
MOJTyYEHUS 3asBJICHHBIX PE3yJIbTAaTOB.

YueOnas aucuumuimHa «Hacochkl U HACOCHBIE CTAHIIUW» B3aUMOCBSI3aHA C APYTUMU JHCIIH-
mwHaMu OIIOIT BO no nanpasnenuto noarorosku 08.03.01 «CtpoutensCTBO», HAlIPaBIEHHOCTh
(mpodune) «BogocHabkeHne M BOJOOTBEICHUE» U BO3MOXKHOCTh AyOJMPOBAHKS B COJICP)KAaHUHU HE
BBISIBJICHA.

[IpencraBnennas I[IporpamMma mpeamnosiaraeT KUCIOJIb30BAHUE COBPEMEHHBIX 00pa30oBaTeNb-
HBIX TEXHOJIOTUH MPU pean3aliy Pa3IMYHbIX BUIOB y4eOHOU paboThl. DOpMBI 00pa30BaTEIbHBIX
TEXHOJIOTHIl COOTBETCTBYIOT CHELIM(PUKE AUCUUTIIUHBI.

[IpencraBnennsie U onucanupie B [IporpamMmme GopmbI TEKyIeH OIEHKU 3HAHWUW COOTBET-
CTBYIOT crielii(hUKe TUCIUTUIMHEI U TPEOOBAHUSIM K BBITYCKHUKAM.

[IpoMexxyTouHasi arTecTauus 3HaAHUW Oakanaepa, npenycMorpeHHas IIporpammoi, ocy-
HIeCTBIIACTCS B (hopMe IK3ameHa, Kypcoeozo npoekma. Oopmbl OIICHKH 3HAHUH, TPEACTaBICHHBIC
B Paboueii mporpamMmMe, COOTBETCTBYIOT crielu(UKe AUCIUIIIUHBI M TPEOOBAHUSAM K BBIITYCKHHUKAM.

Y4ebHO-MeToIn4YecKoe oOecredeHne AMCHUIUIMHBL TPEICTaBICHO OCHOBHOH, JOTOJIHHU-
TEJTBLHOHN JTUTEPATYpOr, HHTEPHET-pecypcaMu U cooTBeTcTBYyeT TpeboBanusmM ®I'OC BO nampasie-
Hus noarotroBku 08.03.01 «Cmpoumenscmeo», nanpasiennocts (npoduns) «Bodocnabicenue u
60000meedenue.

MarepuanbHO-TeXHHUECKOE obecrieuenue coorpeTcTByeT TpedoBanusmM ®I'OC BO nanpas-
nenus noarotoBku 08.03.01 «Cmpoumenvcmeo» n cnenuduke mucturinasl «Hacocvl u nacoc-
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Hble cmanyuu» 1 00ECTIeUYnBaeT MCIOIb30BaHNE COBPEMEHHBIX 00pa3oBaTeNbHBIX, B TOM UHCIE
UHTEPAKTHUBHBIX METOAOB O0yUYCHHUS.

[IpencraBieHHble Ha PELEH3UIO OLIEHOYHBIE M METOJUYECKHE MaTepuaibl HallpaBlICHUS
noarotoBku 08.03.01 «Cmpoumenscmeo», pazpaboTaHbl B COOTBETCTBUM ¢ HOPMATUBHBIMHU JTOKY-
MEHTaMH, npejacTaBieHHbIMU B [Iporpamme. OrieHOYHBIE U METOIUYECKUE MaTepuaibl MO JUCIHU-
wiHe «Hacocvl u Hacocuvle cmanyuuy NPEAHAZHAUYEHBI Ul TEKYIIETO KOHTPOJIS U IPOMEXY-
TOYHOM aTTECTAIlMU WM TMPEACTABIIIOT CO00M COBOKYITHOCTH pa3paboTaHHBIX Kadenpou «lloxcap-
Haa 0e30nacHocmb U 6000N016306aHUEY> MATEPUAJIOB ISl YCTAHOBJIEHUS YPOBHS M Ka4eCTBa J0-
CTHXKEHUS 00YJarONUMUCS PE3YIbTaTOB OO YUCHHS.

3ajagyamMy OIEHOYHBIX M METOJIMYECKUX MAaTEpHalioB SIBISETCS KOHTPOJIb U YIpaBIICHUE
IIPOLIECCOM OCBOEHHS 00yJarolMMHCS KOMIETEHIIHM, 3as8BJICHHBIX B 00pa30BaTeIbHON porpamme
no naHHomy HampasieHuto noarotoBku 08.03.01 «Cmpoumenvcmeo», HarpaBieHHOCTH (IIpoO-
bunw) «Booocnabocenue u 600oomeeoenue.

OneHouHble U METOAMYECKUE MaTepuanbl 1o aucuuiuinHe «Hacocel u Hacocuvle cmaw-
Yuu» TPEICTABICHBI: BONPOCAMH JJIsl MOATOTOBKH K 3K3aMeHY, KypcOBOMY IPOEKTY, TeCTO-
BbIMH 32/IaHUSIMH J1JIsl BXOJJHOT0 U MTOrOBOr0 KOHTPOJs, Keiic-3a71a4yeii, pa3HOYPOBHEBbIMH
3ajadyaMHu, 3a1IUTOH J1a0opaTopHOii padoThI.

JlaHHBIE MaTepuabl MO3BOJSAIOT B MOJIHOM Mepe OLICHUTh Pe3yiIbTaThl O0YUYEHHUs M0 JUCIHU-
wiuHe «Hacocvl u nacocuvie cmanyuu» 8 AIACY, a Takke OleHUTh CTeNeHb chopMUpPOBaHHO-
CTU KOMITIETCHIUH.

OBILIHE BbBIBO/bI

Ha ocHOBaHWU MPOBENIEHHOI PELIEH3UH MOXKHO ClIeNaTh 3aKJII0OUYEHUE, YTO XapaKTep, CTPYK-
Typa, coaep:kaHue padodell MporpaMMBbl, OIEHOYHBIX U METOJAUYECKUX MATEPHAIIOB AUCIMILTAHBI
«Hacocwt u nacocnvte cmanyuuy» OIIOII BO no nampasienuto noarotosku 08.03.01 «Cmpou-
menpcmeo», 10 TporpaMMe dakanaspuama, pa3paboTaHHAS cmapuium npenodasamenem AHHOU
Doyapoosnon Ycvinunoii coorBeTcTBYIOT TpeboBanusiM ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSIM
oTpaciy, pbIHKAa Tpyna, Mpo(ecCHOHANBbHBIX cTaHaapToB HampasieHus noaroroBku 08.03.01
«Cmpoumenbcmeo», HaNIPaBICHHOCTH (Tpoib) «Bodocnabicenue u 600oomeedenue» u MOTyT
OBITH PEKOMEHIOBAHKI K UCIIOJIb30BAHUIO.

PenenzeHr:
VcriONMHUTENBHBIH TUPEKTOP
000 «AxBemyk»

. B. Iyouna /
U. 0. .

4, -
‘3301 507608
9630150512,
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AHHOTaANuA

K paboueii mporpamMme AUCHUILIMHBI «Hacockl 1 HACOCHBIE CTAHLIUN»
1o HarnpasieHuro noArotoBku 08.03.01 «CtpoutenbecTBoy,
HarpaBJIeHHOCTh (Mpoduis) «BomocHabkeHe U BOJOOTBEICHHUE)

OO61mast TpyA0eMKOCTh AUCLMITIIUHBI COCTABISET 5 3aU€THBIX €IUHULL
dopma IPOMEKYTOUHOM aTTECTAllMU: YK3aMEH, KypCOBOU MPOEKT.

Lenbto yueOHO# nucuumumHbl «Hacockl U HacOCHbIE CTaHIUU» SBISETCS (OPMHUpPOBAHUE
KOMITETEHIIMI 00Yy4aroIerocst B COOTBETCTBUU ¢ TpeboBaHusiMU DenepabHOro Tocy1apcTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa BhICIIET0 oOpazoBaHus mo Hampasienuro nmoarotorku 08.03.01
«CTpOUTENBCTBOY.

Vuebnas aucnuinHa «Hacockl M HACOCHBIC CTAaHIMH» BXOAUT B biokl «/IMCIUIIINHBI
(Momynu)», dactu, (GopMuUpyeMol ydaCTHHKaMH OOpa30BaTEIbHBIX OTHOIICHHH. J[7s ocBOoeHUs
JTUCITUTIMHBI HEOOXOIUMBI 3HAHMS, MTOJYYCHHBIC MPU U3YUYEHUHU CIECAYIOMNX AUCHUTUINH: «OCHO-
BbI BOJJOCHA0)KEHUS U BOJIOOTBEIeHU», «MaTtematukay, «Pusznka.

Kpatkoe conepxanue AUCITUTIINHBL:

Pazgen 1. 'mapaBinudeckue MalIMHbI 715 IEPEKAYMBAHUS )KUJIKUX U Ta30BBIX CPEJl.
Paznen 2. HacocHbie ¥ BO31yXO1yBHBIE CTaHIIWH.

Paznen 3. BcnoMoratensHOE 000pyJ0BaHUE HACOCHBIX M BO3yXOAYBHBIX CTAHIIH.
Paznen 4. ABTomMatH3anus U TeIeMEXaHU3aIMsl HACOCHBIX M BO3TyXOYBHBIX CTAHITHH.

3aBenyromuii kadeapoit f/l/z"’/ /__O.M.[Iukynbckas /
TOJIIHICH n.0.0.
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1.2.

1.2.1.
1.2.2.

1.2.3.

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

COJEP)KAHHUE:

OneHoYHBIE U METOIUYECKHUE MATEPUAIbl ISl IPOBEIEHUS TEKYILEr0 KOHTPOJIA
yCIIEeBAEMOCTH U MTPOMEKYTOUHOM aTTeCTalli 00YyJaroUXCsl M0 AUCHUTIIHE
[lepeyeHb KOMIETEHIIMI C yKa3aHHEM 3TaroB UX (POPMUPOBAHMS B IIPOLIECCE
OCBOCHHS 00pa30BaTEILHON MPOTPAMMBI

Onucanue nokasaTesei U KpUTepueB OLICHUBAHUS KOMITETEHIIMM Ha
Pa3TUYHBIX dTanax uxX (JOPMUPOBAHHUS, OMIMCAHUE IIKAJ OIECHUBAHUS
[lepeueHb OLIEHOYHBIX CPEICTB TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH
Onucanue nokasareneil 1 KpUTEPUEB OLIEHUBAHUS KOMIIETEHIIUN 10
JTUCIUIIMHE HAa PA3JIMYHBIX 3Tanax ux GopMUpOBaHUS, ONMUCAHHE [IKaT
OIICHUBAHUS

IIIxana oneHUBaHUA

TunoBble KOHTPOJIbHBIC 3a/IaHUSI UM WHBIE MaTepPHAIIbl, HEOOXOAUMBIE IS
OLICHKM  3HaHWM, YMEHHW, HAaBBIKOB,  XapaKTEPHU3YIOUIUX  JTallbl
(dbopMHpOBaHUs KOMIIETEHIIMN B IPOIIEcCE OCBOCHHUSI 00pa30BaTeIbHON
pOrpamMMbl

DK3amMeH

KypcoBoii mpoekT

Tect

Pa3HoypoBHEBBIE 3a7a41 U 3aJaHUS

Keiic-3amaua

3amura 1a60paTOpHOI pabOTHI

IIepedyeHp ¥ XapaKTEPUCTUKU MPOLIEAYPHI OLICHUBAHUS 3HAHWM, YMEHUH,
HaBBIKOB, XapaKTEPU3YIOIIMUX 3Tanbl (OPMUPOBAHHS KOMIETEHIUHI
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1. OueHouyHbIe U MeTOANYECKHE MATEPHAJIbI ISl NPOBeeHNUs MPOMEeKYTOYHOI AaTTeCTAIlMM M TEKYlIIero KOHTPOJsl 00y4alouuxcs mno

JUCHUILIMHE
Or1eHOYHBIC ¥ METOAMYECKUE MAaTepUaIbl SBIIICTCS HEOThEMIIEMON YacThiO paboueil mporpaMMbl JUCIUIUIMHBI U TIPEJICTABIICH B BHJIE OTIEIBLHOTO
IIOKyMEHTa
1.1. ITepedyenb KOMIETEHIUH ¢ yKa3aHHEM 3TanoB UX GOpMHPOBaHKS B Npolecce 0CBOCHHUS 00pPa30BaTeJIbHOI NPOrpaMMBbl
Homep pasnena
NHaukaTopbl 10CTHAKEHUS AUCLHMILJIMHBI (B
HNupexc u GpopmMyMpoBKa KOMIIETEHIIMU KOMIIETEHIIUil, yCTAHOBJIEHHbIE €O00TBeTCTBUM C 11.5.1 Popmbi KOHTPOJI €
OIOII PITI) KOHKpeTH3anuei 3aganus
1 2 3 4
1 2 3 4 5) 6 7 8
MK-3 - ciocobHoCTh K-3.3 - KOHTPOJIb | 3HATh:
OpTraHU30BHIBATh TEXHOJIOTHYECKHUX METOJIBI KOHTPOJIA X | X X X Ok3ameH (Borpockl 1-20,43-60)
TEXHOJIOTHYECKHE MPOLECCHI MPOIIECCOB PaboThl | TEXHOJIOTHYECKHUX MPOLIECCOB
paboThI CHCTEM M COOPYKEHHUI HACOCHBIX CTaHIIMI | paOOThI HACOCHBIX CTAHIINH
BOIOCHAOKEHUA U BOJOCHAOKEHUS BOJIOCHA0XKEHUS (BOJIOOTBEICHUS )
BOJIOOTBEICHUS (BomoOTBEIEHN) YMeTh:
KOHTPOJIMPOBATH TEXHOJIIOTMYECKNE X X X X PasHoypoBHeBbie 3agaun (1-33)
IpoLecchH pabOTHl HACOCHBIX
CTaHIUN BOJIOCHA0XKEHUS
(BOmOOTBEICHMS)
Hmeth HaBBIKY:
KOHTPOJIA TEXHOJIOTUIECKIX
MIPOIIECCOB PA0OTHI HACOCHBIX x | x X X 3ammra 1a60paTopHOM PabOTHI
CTaHIIMI BOJJOCHAOKCHUS (1,2
(BommoOTBEACHMS)
IIK- 5 - ctoco6rOCTS BRIMONMHATH | IIK-5.5 - pacder u BeIOOD 3HaTh:
PpabOoTHI MO MTPOSKTUPOBAHUIO TEXHOJIOTHYECKOI 0 TEXHOJIOTHIECKOTO 000PYIOBAHUS X | X X X
CHCTEM BOAOCHAOKEHUS U o0opyToBaHU U | AJI COOPYXKEHUS BOJOCHAOKCHHUS Ixsamen (Bonpocst 21-28)
BOJ/IOOTBEICHUS COOPYKEHHSA (BOTIOOTBEICHNS) I METOJIBI €TI0
BOJIOCHAOKEHUS pacdeTa
(BomoOTBEACHNS) YmMmeTh:
paccunTHIBaTh U BEIOMPATh
TEXHOJIOTUYECKOe 000pyI0BaHNE x | x X X Keiic-sanaua (4-8)

JUTSL COOPYKEHHI BOJJOCHA0XKEHUS
(BomooTBEICHMS)




MeTs HaBBIKH:

pacucTta u BI:I60pa
TCXHOJIOTHYCCKOI'O 06OPYI[0BaHI/IH

PasnoypoBHeBbie 3amaun (34-

62
JUTSL COOPYKEHHUST BOJJOCHAOKEHUS )
BOJIOOTBEICHUS N

(son a ) KypcoBoii npoekr (3ananue 1)
MK-5.6 - mnoaroroBka u | 3HATh:
oopmienue rpaguueckoi | cocTaB MPOEKTHOM U paboueit THUIOBOM KOMIUIEKT 3alaHUN
4acTH MTPOSKTHOM U | TOKYMEHTAIUH CHUCTEMbI JUTSL TECTOB (MTOTOBOE
paboueit JOKYMEHTALMHU | (COOpYKEHUS) BOJOCHAOKCHHS TecTupoBanue) (Bompockl 1-15)
CHUCTEMBI (coopyxenusi) | (BOJOOTBEICHUS)
BOJIOCHAOKEHUS YmMmeTs:
(BOHOOTBCHCHI/IH) MMOATOTaBJINBATh 15 O(bopMJmTL

rpaM4ecKyr0 4YacTb IMPOSKTHOH WH
paboueil JOKyMEHTAIlUd CHUCTEMBI
(coopyxeHus) BOJIOCHAOKEHHS
(BOmOOTBEICHMS)

Ketic-3amaua (1-3)

MeTs HAaBBIKH:

MOATOTOBKU 1 0pOpMIIEHUS
rpauuecKor YacTH NPOEKTHOU U
pabouyeil TOKyMEHTaluU CUCTEMbI
(coopyxeHus) BOTOCHAOKECHUS

KypcoBoii nmpoekr (3aganue 2)

(BOTOOTBEICHNS)
OK - 6 - coocoonocts | ITK-6.5 - pacueT OCHOBHBIX | 3HATh:
BBIMOJTHSTh 000CHOBaHHE | TEXHOJOTHUYCCKHUX OCHOBHBIE TEXHOJIOTHUECKHE
MPOCKTHBIX ~ PEIICHUH CHCTEM | mapamMeTpoB pabOThHI mapameTpel  paboThl  CHCTEMBI
BOJIOCHA0KCHUS U | CUCTEMBI (COOPYKCHHUS) (coopyxeHus) BOJIOCHAOXKCHUS Dk3ameH (Borpockl 29-37)
BOJIOOTBEICHUS BOJIOCHAOKCHHUS (BOIOOTBEICHUSI) K METOIBI X

(BOZOOTBEICHUS) pacueTta
YMeTh:

paccuuThIBaTh OCHOBHBIC
TEXHOJIOTHYECKNE TTApaMETPhI
paboThI cucTeMBI (COOPYIKEHUS)
BOJIOCHA0KEHHUS (BOJIOOTBEICHMS)

TunoBoii KOMIUIEKT 3aIaHUI
JUISL TECTOB (MTOTOBOE
TecTrpoBanue) (Bompockl 16-31)

MeTh HaBEIKH:

pacucTa OCHOBHBIX
TEXHOJIOTHYCCKUX MMapaMETPOB

PasnoypoBHeBbie 3amaun (34-
62)




pabOTHI CHCTEMBI (COOPYKEHHS)
BOJI0OCHa0KeHUsI (BOIOOTBECHUS)

KypcoBoii npoekT (3ananue 3)

MIK-6.6 -  moaroroBka
TEKCTOBOU yacTu
MPOEKTHOW JTOKYMEHTAIUU
CHUCTEMBI (coopyxeHust)
BOJOCHAOKEHUS
(BOOOTBEACHMS)

3HaTh:

COCTaB TEKCTOBOM YaCTH
MIPOSKTHOMN JIOKyMEHTAIUN
CHCTEMBI (COOPYKEHUS)
BOJIOCHA0XKEHUS (BOJIOOTBEICHUS )

Dk3ameH (Borpockl 38-42)

YMeTn:

MOJITOTABJINBATh TEKCTOBYIO YacTh
MPOCKTHOM JIOKYMEHTAIINH
CHCTEMBI (COOPYKEHH)
BOJIOCHAOKEHUS (BOIOOTBEICHUS)

3ammra 1abopaTopHOM PabOTHI
(3:4)

MeTh HaBEIKH:

MOJITOTOBKH TEKCTOBOW YacTH
MPOCKTHOM JJOKYMEHTAIINH
CHCTEMBI (COOPYKEHH)
BOJIOCHA0KEHUS (BOIOOTBEICHUS )

KypcoBoii npoekr (3ananue 3)




1.2. Onucanue moka3zareieii U KpUTepueB OIEHHBAHMS KOMIIETEHUMHA Ha Pa3iHMYHBIX
Tanax ux (pOpMUPOBAHUS, ONMUCAHHE IIKAJ OLIEHUBAHUS
1.2.1. IlepeyeHb O1LIEHOYHBIX CPeCTB TeKyleld GoOpMbI KOHTPOJIS

HaumenoBanue Kparkasi xapakTepucTHKA OLEHOYHOT0 IlpencraBienne
OIIEHOYHOI 0 cpeacTBa OlIeHOYHOTI'0 Cpe/ICTBa B
cpeacTBa donne
1 2 3
Tecr Cucrema CTaHOApPTH3UPOBAHHBIX 3amanuid, | OOHJ TECTOBBIX 3aJaHUI

MO3BOJISIIONIAST AaBTOMATU3UPOBATH MPOILEAYPY
U3MEPEHUsI YPOBHS 3HAHUW U yMEHUM

oOyuJaromerocs
Keiic-3amaua [IpobGiieMHoOE 3a/1aHKE, B KOTOPOM 3aganus s peleHus Keuc-
00yJaroneMycs IpeiaraloT OCMBICIIUTh 3a1a4yu

peanpHyo IpodhecCHOHAIBHO-
OPHEHTHPOBAHHYIO CHTYAIHIO0, HEOOXOJMMYFO
JUISL pEICHUs] TAHHOW TIPOOJIEMBI

PasnoypoBHeBbIe -pENPOAYKTUBHOTO YPOBHSI, IIO3BOJISIOIINE KomMruiexT pazHOypOBHEBBIX
3a1aumn OIIEHWBATh M TUArHOCTHPOBATH 3HAHHE 3a/1a4 v 3aJjaHui
U 33JaHAS (hakTHYECKOr0 MaTepuaia U yMeHHUE

MIPAaBHIIBHO HUCIOJIE30BATh CIICIIHAIBHEIE
TEPMHUHEBI U MTOHATHA, y3HaBaHHE 00BEKTOB
M3Yy4EHUs B paMKax OIpPEJEIEHHOr0 pa3zena
JUCLUTUTAHB;

-pPEKOHCTPYKTHBHOTO YPOBHSI, TTO3BOJISIOIIHE
OIIEHWBATh M TUArHOCTHPOBATH YMEHUS
CHUHTE3UPOBAaTh, aHAIN3UPOBATh, 00001IaTh
Matepuai ¢ (GopMyITUpPOBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHHEM MPUIUHHO-
CJIEICTBEHHBIX CBS3EH;

-TBOPUYECKOT0 YPOBHS, MO3BOJISIONINE
OIIEHMBATh M TMarHOCTHPOBATh YMEHUS,
WHTETPUPOBATh 3HAHUA PA3IMYHBIX 001acTei,
apryMEHTUPOBATh COOCTBEHHYIO TOUKY

3peHuUs
3ammra naboparopHoii | CpeacTBo, MO3BOJIIONIEE OIEHUTh YMECHHE U TeMbl 1abopaTOpHEIX PabOT U
paboTHI BIIaJICHUE O0yYaIOIIET0Cs M3JIaraTh CyTh TpeOOBaHMS K MX 3aIINUTE

MOCTaBJICHHON 3a/1ay, CAMOCTOSITEIILHO
MNPUMEHSTH CTAHAAPTHBIE METO/IbI PEIIICHUS
MTOCTABJICHHOM 33J]a9¥ C HCIOJIB30BaHIEM
nMeroIieiics nabopaTopHo 6a3bl, IPOBOIUTH
aHaJIM3 TIOJTYYSHHOTO PE3yJIbTaTa paOoThI.
PexomennyeTcs aist OLIEHKU YMEHUN U
BJIaJICHUI CTYJICHTOB




1.2.2 OnucaHue Moka3areJieil 1 KpUTepueB OLeHUBAHUS KOMIIETEHIUI MO TUCHMIIJIMHE HA PA3IUYHBIX 3Tanax ux ¢GopMupoBaHUs,
onucaHMe MKAJ OlleHUBAHUS

Komnerennus, Inaampyemsbie IMoxa3aTeu H KPUTEPHH OLEHUBAHUS Pe3yJIbTATOB 00yYeHUs
3TaMNbI pe3yabTaThl Hwnxe moporosoro ypoBHsi IloporoBelii ypoBeHb IIpoaBuHyTHI Bbicoknii ypoBeHb
OCBOCHHS o0yueHust (He 3a4YTEHO) (3aurteHo) YPOBEHb (3aurteHo)
KOMIIeTeHIIUH (3aurteHo)
1 2 3 4 5 6
IK-3 - cniocobHOCTB TIK-3.3 - KoHTpOIb 3naer (I1K-3.3) OOyuaronuiics: He 3HaeT OOyyaronuiicst HMeeT OOyyaronuicst TBEpAO OOyyaronuiicst 3HaeT METO/IbI
OpraHU30BBIBAThH TEXHOTOMHICCKHX METOBI KOHTPOJIS METO/IBI KOHTPOJIS 3HAHUS 0 METO/IaX 3HAET METOJIbI KOHTPOJIL | KOHTPOJIS TEXHOJIOTHYCCKUX
TEXHOJIOTHYECKHE 1poLIecCcoB  paboThI TEXHOJIOTHIECKUX TEXHOJIOTHYECKHX TPOIECCOB | KOHTPOJIS TEXHOJIOTHYECKUX MpOIIecCOB PabOTHI HACOCHBIX
MPOIIECCHl  PabOTHI HACOCHBIX  CTAHLMA MIPOIIECCOB PabOTHI pabOTBI HACOCHBIX CTAHIIWH TEXHOJOTHIECKHIX MPOIIECCOB PaOOTHI CTaHIMI BOJOCHAOKESHHUS
CHUCTEM § " BONOCHAGHEHIS HACOCHBIX CTAHIUH BOJOCHAOXKEHUSA MPOLIECCOB pa6OTBE HACOCHBIX CTaHIIAI (BomooTBeIeHM), HE
COOpYyKEeHUH (BOZIOOTBE/ICHI) BOJOCHA0KEHUS (BOTOOTBEICHUS ) HACOCHBIX CTaHIIUHA BOJOCHAOKEHUS 3aTpyIOHACTCS C OTBeTOMvaI/I
BOJOCHAOXEHUI U (BOTOOTBEIEHUS ) BOJOCHA0KEHUS (BOTOOTBEIEHUS ) BUIOM3MEHEHNH 3aaHAI
BOJIOOTBE/ICHMS; (BomooTBeeHHMS)
Ymeer (IIK-3.3) He ymeeTt koHTpOMpOBAThH B nmenom ycmemHoe, Ho He | B memom ycnenraoe, HO CdopmupoBaHHOE YMECHHE
KOHTPOJIMPOBATh TEXHOJIOTHYECKHE TIPOIIECCHI CHUCTEMHOE yMEHHE coJiepKariee OTACTbHbIE | KOHTPOJIHUPOBATH
TEXHOJIOTHYECKHUE pabOTHI HACOCHBIX CTAHIIUH KOHTPOJIMPOBATh TpoOeTBl B CIIOCOOHOCTH | TEXHOJOTHYECKHE TPOIIECCH
npoLecchl padoThI BOJIOCHA0KEHMS TEXHOJIOTHYCCKUE KOHTPOJIMPOBATh PpabOThI HACOCHBIX CTAHITHIA
HAaCOCHBIX CTaHIMN (BomooTBEICHUS), C HpoLecchl padoThI TEXHOJIOTHYECKHE BOJIOCHA0KEHHMS
BOJIOCHAOKEHHUS OOJIBIIMMH 3aTPYIHCHUSIMU HACOCHBIX CTaHIUI MPOIIECCHI paboThl | (BOZOOTBEICHNUS)
(BomooTBeneHNS) BBITIOJIHSIET CAMOCTOSITETIBHYIO | BOJOCHA0XKEHHMS HACOCHBIX CTaHIMHA
paborty, 6OJIBIIMHCTBO Npeay- | (BOJOOTBEICHMS) BOJIOCHAOKEHHMS
CMOTPEHHBIX MIPOrpaMMOit (BomooTBeneHNS)
00yueHUsI y4eOHBIX 3aJaHHA
HE BBITIOJTHEHO
HNmeer HABBIKH OO0ydaronuiics He UMeeT B nenom ycnemnoe, Ho He | B nenom ycnemHoe, HO VYcneuHoe u CUCTEMHOE
(TTIK-3.3) koHTpOIIST HaBBIKOB KOHTPOJIS CHCTEMHOE IMEHUE coJiep KaIiee OTACTbHbIE | UMEHHE HABBIKOB KOHTPOJIS
TEXHOJIOTHYECKUX TEXHOJIOTHIECKUX MIPOIIECCOB | HABBIKOB KOHTPOJIS IpoOeITBI HITH TEXHOJIOTHYECKHX ITPOIECCOB
TIPOIIECCOB PabOTHI pabOTHI HACOCHBIX CTAHIINH TEXHOJIOTHYECKUX COIIPOBOKIATOIITHECS paboTBI HACOCHBIX CTAHIINH
HAaCOCHBIX CTAHLIUH BOJIOCHA0XKEHUSI MPOIIECCOB PabOTHI OTJICIFHBIMU OIIMOKAMH | BOJOCHAOXCHUS
BOJIOCHA0KEHHMS (BomooTBECHUS), C HACOCHBIX CTaHIUI UMCHHEC HaBBIKOB (BOOOTBEICHNS)
(BomooTBeneHNS) OOJIBIIMMH 3aTPYAHEHUSIMH BOJIOCHAOKEHHUS KOHTPOJIS
BBITIOJIHSIET CAMOCTOSTENbHYIO | (BOJOOTBE/ICHMS) TEXHOJIOTHUCCKUX
paborty, GOJBIIMHCTBO MPOLIECCOB PabOTHI
NPENYCMOTPEHHBIX HaCOCHBIX CTaHLIMM
porpamMMoii 00ydeHHs BOJIOCHAOKEHHS
y4eOHBIX 3aIaHUH HE (BOJTOOTBEIEHUS )
BEITIOJTHEHO
K- 5 - | HK-5.5-pacuer 3naer (TIK-5.5) | Obyuaromuiics He  3Haer | OOydarouuiics umeer | OOyuarommiics TBepno | OOywarommiics 3HaeT




CIIOCOOHOCTH
BBITIONTHATE  PabOTHI
0 TIPOEKTUPOBAHHIO
CHCTEM
BOJOCHAOXEHUA W
BOJOOTBEICHNS,

1 BBIOOD
TEXHOJIOTUYECKO
ro
obopymoBaHus
VISl COOPYKEHHS
BOJOCHAOXKEHUSA
(BomooTBeIeHUS)

TEXHOJIOTUYECKOE
obopymoBaHue
COOpYKEHHSI
BOJIOCHAOKEHHA
(BomoOTBENIEHUS) H
METO/IBI €r0 pacyera

ISt

TEXHOJOTUIECKOE
obopynoBaHue TUTSE
COOPY)KEHHS BOJIOCHAOKEHUS
(BOJIOOTBEZICHUS) U METOMBI
ero pacuera

3HAHUS 0
TEXHOJIOTHYECKOM
000pyI0BaHUH JUISL
COOPYXKEHUI
BOJIOCHAOKEHHUS
(BOIOOTBEICHNS) u
MeToJax ero  pacuera,
JIOMYCKaeT  HETOYHOCTH,
HEI0CTATOYHO
npaBHIbHbIC
(hopMyIHpPOBKH,
HApYIICHHUS  JIOTUYECKON

IMOCJICA0BATCIIbHOCTHU B
H3JI0KCHUHN

3HACT TCXHOJOTHUYCCKOC

obopymoBaHue finie:e
COOpYKEHHSI
BOJIOCHA0KEHHS
(BOTOOTBEIEHUS ) u

METO/IbI €r0 pacyuera,
HE JIOMyCKaeT
CYIIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA
BOIPOC

TEXHOJIOTHYECKOE
obopymoBaHue IS
COOPY)KEHHSI  BOJOCHAOXEHUS

(BOTOOTBEIEHUS ) U METOJIBI €TO
pacuera, 4€TKO M JIOTHYECKHU
CTPOMHO €ro wu3jaraer, He
3aTPYAHAETCS C OTBETOM TP
BUJIOM3MEHEHHUH 3aIlaHu i

TEOPETUICCKOTO

MaTepHaia
Ymeer (T11K-5.5) He ymeer paccuutsiBaTth 1 ‘YMeeT pacCUMTHIBATh U B uenom ycnemrnoe, Ho YMeeT paccunThIBaTh U
PACCUUTHIBATH U BBIOUPATh TEXHOJIOTUYECKOC BBIOMpATh coJiepaKaIlee OTACIbHBIC | BRIOUPATH TEXHOJIOTHYCCKOE
BBIOUpATH 000pyI0BaHUE IS TEXHOJIOTHYECKOE npoOesbl B YMCHHUU 000pyIOBaHUE IS
TEXHOJIOTHYECKOE COOpY)KEHHI BOJJOCHAOKEHUsI | 000pynOBaHUE NSt PACCUUTHIBATH U COOPYKCHUH BOJOCHA0KEHUS
obopymoBaHue 1ist (BOZOOTBEICHNS) COOPYKEHHIA BBIOUPATH (BOOOTBEICHMS)
COOPYKEHHIA BOJIOCHAOKEHHUS TEXHOJIOTHYECKOE
BOJOCHA0KEHUS (BomooTBemeHU), C o0opynoBaHue s
(BOTOOTBEIEHUS ) HEOOIBIINMH COOPYKEHHH

3aTpYIHEHUSIMHI BOJIOCHAOKEHHSA

BBITIOJTHSET (BOJTOOTBEIEHUS )

CaMOCTOSTEIBHYIO paboTy

Hmeet HABBIKH
(ITIK-5.5) pacuera n

OO0y4aromuiicss He UMeeT
HAaBBIKOB pacueTa U BhIOOpa

B nenom ycnenrnoe, Ho He
CHUCTEMHOE UMEHUE

B nenom ycnemnrnoe, HO
coJiepiKalliee OTAeIbHbIC

VYcneuHoe u CUCTEMHOE
HMMCHUC HABbLIKOB pacucTa u

BbIOOpA TEXHOJIOTUYECKOTO HaBBIKOB pacyera u poOeITbI K BBIOOpA TEXHOJIOTHYECKOTO
TEXHOJIOTHYECKOTO 000pyIOBaHUS ISt BBIOOpA TEXHOJIOTMYECKOTO | COMPOBOXKIAIOIIUACCS 000pyIOBaHUS IS
000pyIOBaHUS IS COOPYKCHHSI BOJIOCHAOKEHUST | 000pyIOBaHUS JIIs OTJICIIbHBIMU OIIMOKAMH | COOPY)KEHHSI BOJIOCHAOKCHUS
COOPYXKEHUS (BOZOOTBEICHNS) COOPYXKEHUS UMCHHE HaBBIKOB (BoOOTBEICHMS)
BOJOCHA0KEHUS BOJOCHA0KEHUS pacdeTa u BEIOOpa
(BOTOOTBEICHUS ) (BOTOOTBEIEHUS ) TEXHOJIOTMIECKOTO
000pynoBaHUS I
COOPY>KEHUS
BOJIOCHAOKEHHSA
(BomooTBeeHHMS)
IIK-5.6 - moaroroBka 3naer (I1K-5.6) OO0yuaronuiicst He 3HaeT OO0yuaroniuiics uMmeeT | OOyuarommiicss  TBepmo | OOyJarommiics 3HAET COCTAaB
u oopMIICHHE cocTaB COCTaB MPOCKTHOM U paboyeit | 3HAHUA 0 COCTaBe | 3HACT COCTAaB MPOCKTHOU | MPOCKTHOM u paboueit
rpadugecKoi yacTu IIPOEKTHOM U JOKYMEHTAIMH CUCTEMBI NPOCKTHOM ¥ paboucii | u pabodeit | MTOKyMEHTAINH CHCTEMBI
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MIPOEKTHOH 1 pabouelt | paboueit (coopykeHus) JMIOKyMEHTAllMd  CHUCTEMBI | TOKYMEHTAIIUH CUCTEMBI | (COOpPYKEHHs) BOIAOCHAOKEHUS
JIOKyMEHTAINH JIOKyMEHTAINN BOJIOCHA0KEHUS (coopyxeHwst) (coopyxeHust) (BomooTBenmeHus), UETKO H
CHCTEMBI CHCTEMBI (BoImOOTBEICHNS) BOJOCHAOXKEHUS BOJOCHAOXKEHUS JIOTUYECKH CTPOHHO ero
(coopyxenns) (coopyxenns) (BomooTBEIEHUS), (BomooTBEIEHUS), W3JIaraeT, He 3aTPYAHAETCS C
BOJIOCHA0KEHUS BOJIOCHA0KEHUS JOMTyCKaeT  HETOYHOCTH, | HE JOIYCKaeT OTBETOM TIPH BHUIOM3MECHEHUH
(BOTOOTBEICHUST ) (BOIIOOTBEICHNS) HEAOCTATOYHO CYyIIECTBEHHBIX 3aIaHAN
MPaBUJIBHBIC HETOYHOCTEH B OTBETE Ha
(hopMyITHpOBKH, BOIIPOC
HApPYIICHHUS  JIOTUYECKO
MOCJIE/IOBATEIILHOCTH B
W3JI0KEHUU
TEOPETHYECKOTO
MaTepHuaa
Ymeer (T11K-5.6) He ymeer noaroraBnuBats u YMeeT noarotraBiuBaTh U B uenom ycnemnoe, Ho YMeeT noarotraBiuBaTh U
MOATOTaBINBATH U 0(hOPMIIATH TPAPUIECKYIO opopMIIATh TpadUIECKyI0 | cojaepikariee OTAeHbHbIE | 0hOPMIIATH TPaPUIESCKYIO
0pOPMIIATH 4acTh MPOEKTHON U pabodeit YacTh MPOCSKTHOU U poOebl B YMEHUN 4acTh MPOCKTHON U paboueit
rpadMIecKyro 9acTh | JOKYMEHTAIIMH CHCTEMBI paboueil TOKyMeHTaIIUN MOJTOTaBIIUBATh U JOKYMEHTAIIH CUCTEMBI
MIPOEKTHOH H (coopyxenns) CUCTEMBI (COOPYKESHHS) 0pOPMIIATH (coopy>xeHns) BOIOCHAOKEHNUS
paboueii BOJIOCHA0KEHHUS BOJIOCHA0KEHHMS rpad4YecKyro 4acTh (BomooTBenEeHNS)
JOKyMEHTaIN (BomooTBECHUS) (BomooTBeneHus), ¢ NPOEKTHOM U pabouei
CHCTEMBI HEOOBIIINMHU JIOKYMCHTAIMU CHCTEMBI
(coopyxeHus) 3aTpyAHEHUSIMHU (coopyxenus)
BOJIOCHAOKEHHUS BBITIOJTHSIET BOJIOCHAOKEHHUS
(BOTOOTBEIEHUS ) CaMOCTOSITENbHYIO paboTy | (BOJOOTBEIEHU)
Hmeer HABBIKH OOyyaronuiicsi He UMeeT B nenowm ycnemHoe, Ho He | B menom ycnerninoe, HO VYcneuHoe u CUCTEMHOE
(TIK-5.6) HOArOTOBKH | HABLIKOB MOATOTOBKH U CHCTEMHOE HMEHHE coJiepaKaIlee OTACIbHBIC | HMEHUE HABBIKOB MOATOTOBKU
1 oopMITCHUS odopmIeHUs rpaduaecKoi HABBIKOB TIOJITOTOBKH U POOEITBI HITH n oopmiteHus rpadrIecKoit
rpaduveckoit yactu YaCTH MIPOCKTHOH U pabodeit odopmiieHHs TpaGUISCKOW | COTPOBOXKIAIONITUECS 4acTH MPOEKTHOW M paboueit
MPOEKTHOH U JIOKYMEHTAI[H CHCTEMbI YacTH NPOCKTHOH 1 OTJENBFHBIMHU OMIMOKAMH | TOKYMEHTAIIMH CHCTEMBI
paboueit (coopyxenns) paboueil TOKyMEeHTAIIUN MMEHHE HABBIKOB (coopyxeHnsT) BOTOCHAOKECHUSA
JIOKyMEHTaLuu BOJOCHA0KEHUS CUCTEMBI (COOPYKESHHS) MOATOTOBKH U (BOmOOTBEICHMS)
CHUCTEMBI (BomooTBeECHUS) BOJIOCHA0KEHHMS odopmitenns
(coopysxeHns) (BOIOOTBEICHUS) rpaduyecKoil 4yacTu
BOJIOCHAOKEHHUS MPOCKTHOM 1 paboyeii
(BOmoOTBEIEHUS) JIOKYMEHTALIUU CUCTEMBI
(coopyxeHus)
BOJIOCHAOKEHHUS
(BOTOOTBEICHNS)
K - 6 K65 - acuer 3naer (I1K-6.5) OOyuaronuiicst He 3HaeT OO0yyJaronuiicst UMeeT OO6yuJarommiicst TBEpI0 OO0yuJarommiicst 3HaeT
CIIOCOOHOCTh OCHOB'HHX p OCHOBHBIE OCHOBHbIE TEXHOJIOTMYECKUE 3HaHHs 00 OCHOBHBIX 3HAET OCHOBHBIC OCHOBHEBIEC TEXHOJIOTHYECKHE
BBINOJTHATH TEXHOJIOTHYECKU rapameTpbl pabOThI CHCTEMbI TEXHOJIOTUYECKUX TEXHOJIOTHYECKHUE mapameTpsl PabOTH CHCTEMBI
obocHOBaHHE TEXHOTOTHICCKIX € MapaMeTPhI (coopyxeHus) napameTpax paboThI napameTpsl pabOThI (coopyxeHus) BOJOCHAOKECHUS
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MPOEKTHBIX PEIICHHI
CHCTEM
BOJOCHAOXEHUA |
BOJIOOTBE/ICHUSI.

rapamMeTpoB  padOTHI
CHCTEMBI
(coopyxenns)
BOJOCHAOXKEHUSA
(BOITOOTBEICHUS )

paboTBI CUCTEMBI
(coopy>keHus)
BOJOCHAOXKEHUSA
(BOITOOTBEICHNS)
1 METOJBI UX
pacuecra

BOJOCHAOXKEHUSA
(BOIOOTBEACHNST) U METOIBI UX
pacuera

CHUCTEMBI (COOPYKECHHS)
BOJIOCHAOKEHHSA
(BomOOTBEIEHUS) U
METO/Ibl X pacyueTa,
JIONYyCKaeT HETOYHOCTH,
HEJIOCTATOYHO
MPaBUJIBHBIC
(hopMyITHpOBKH,
HAPYIICHHS JIOTUUCCKOM
I0CJI€A0BATCIIBHOCTHU B
W3JI0KEHUU
TEOPETHYECKOTO
marepuana

CHUCTEMBI (COOPYKCHHS)
BOJIOCHAOKEHHSA
(BomOOTBEIEHUS) U
METOJIbl X pacyera, He
JIOnycKaer
CYIIECTBEHHBIX
HETOYHOCTCH B OTBETE Ha
BOTIPOC

(BOIOOTBEICHUS) ¥ METOJIBI X
pacdeTa, He 3aTpyIHACTCS C
OTBETOM TIPH BUIOM3MEHEHUH
3aJaHuN

Ymeer (I1K-6.5)
paccUuTHIBATH
OCHOBHbIE
TEXHOJIOTHYECKHE
napamMeTpsl pabOThI
CHCTEMBI
(coopyxeHus)
BOJIOCHA0KEHHMS
(BomOOTBEICHUS)

He ymeer paccuntsiBaTh
OCHOBHBIE TEXHOJIOTHIECKUE
mapaMeTpsl pabOTHI CHCTEMBI
(coopyxenns)
BOJOCHAOXKEHUSA
(BomooTBECHUS), C
OOJIBIIIMMU 3aTPYIHCHUSIMU
BBIMOJIHSACT CAMOCTOSATCIBHYIO
paboty

YMeeT paccunuThIBaTh
OCHOBHEIE
TEXHOJIOTHYECKHUE
nmapameTpsl paboThI
CHCTEMBI (COOPYKEHHS)
BOJIOCHAOKEHHUS
(BomooTBeneHus), C
HEOOBIIINMHU
3aTPYAHCHUSIMHU
BBIITOJIHACT
CaMOCTOSITENbHYIO paboTy

B uenom ycnemnoe, Ho
coJieprKallee OTACIbHBIC
poOebl B YMEHUN
PacCUNTHIBATH OCHOBHBIE
TEXHOJIOTHYECKHE
napameTpsl paboThI
CHCTEMBI (COOPY>KSHH)
BOJIOCHA0KEHHMS
(BOoIOOTBEICHUS)

YMeeT BBIOMpATH
paccUuTHIBATH OCHOBHBIC
TEXHOJIOTHYECKHE TTapaMETPhI
paboThI CHCTEMBI (COOPY>KEHHMS)
BOJOCHA0KEHUS
(BomOOTBECHUS)

HNmeer HaBBIKH
(ITK-6.5) pacuera
OCHOBHBIX
TEXHOJIOTHYECKUX
mapaMeTpoB pabOTHI
CUCTEMBI
(coopyxeHns)
BOJIOCHA0KEHHMS
(BomOOTBENCHUS)

OO0y4aromuiicss He UMeeT
HABBIKOB pacieTa OCHOBHBIX
TEXHOJIOTHYECKUX [apaMeTPOB
pabOTBI CUCTEMBI
(coopyxenns)
BOJOCHAOXKEHUSA
(BommooTBeIEHUS ), C
OOJIBIIMMU 3aTPYIHCHUSIMU
BBITIOJTHSACT CAMOCTOSITCIIBHYIO
paboty

B nenom ycnemsoe, HO He
CHCTEMHOE HMEHHE
HaBBIKOB pacueTra
OCHOBHBIX
TEXHOJIOTHUECKUX
mapaMeTpoB padOTHI
CHUCTEMBI (COOPYKESHHS)
BOJIOCHA0KEHHMS
(BoIOOTBECHUS)

B nenom ycnemnrnoe, HO
coJieprKaliee OT/IeIbHbIE
POOEITBI HITH
COIPOBOXKIAIOIIAECS
OTAETBHBIMH OLIHMOKaMHU
MMEHHUE HaBBIKOB
pacdera OCHOBHBIX
TEXHOJIOTHYECKHUX
napamMeTpoB padOThHI
CHUCTEMBI (COOpYKEHHUS)
BOJIOCHA0KEHHMS
(BOTOOTBEIEHUS )

VYcnemrHoe u CUCTEMHOE
MMCHHC HABBIKOB pacucTa
OCHOBHbBIX TEXHOJIOTHYECKUX
mapaMeTpoB pabOThI CHCTEMBI
(coopy>xeHns) BOTOCHAOKEHNUS
(BOJTOOTBEIEHUS )

IK-6.6 - noaroroska
TEKCTOBOM JacTH
MIPOEKTHOH
JIOKYMEHTAITUH
CHCTEMEI

3uaer (I1K-6.6)
CcOoCTaB
TEKCTOBOM YacTH
MPOEKTHOM
JTIOKYMEHTAIIUN
CHCTEMBI

OO0y4aromuiics He 3HAaeT
COCTaB TEKCTOBOM 4acTu
MPOEKTHOM JOKYMEHTAIUH
CHCTEMBI (COOPYKEHHS)
BOJOCHAOXKEHUSA
(BoOOTBEICHNS)

OOyuJaronuiics UMeeT
3HAHUS O COCTaBE
TEKCTOBOI 4acTH
MPOEKTHOMN JOKyMEHTAIIn!
CHUCTEMBI (COOPY>KEHHS)
BOJIOCHA0KEHHUS

OO0yuJaronuiicss TBEpIO
3HAET COCTAB TEKCTOBOM
YaCcTH MPOCKTHOM
JIOKYMEHTAI[H CUCTEMBI
(coopyxenns)
BOJIOCHA0KEHHMS

OOyuJaronuiicst 3HaeT COCTaB
TEKCTOBOI YaCTH MPOEKTHON
JIOKYMCHTAI[UH CUCTEMBI
(coopy>xeHns1) BOTOCHAOKEHUS
(BomooTBeIeHMs ), YETKO U
JIOTUYECKHU CTPOMHO €ro
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(coopyxenns)
BOJOCHAOXKEHUSA

(BoImOOTBEICHNS)

(coopyxenns)
BOJOCHAOXKEHUSA

(BoImOOTBEICHNS)

(BomooTBeIEHUS),
JIOITyCKaeT HETOYHOCTH,
HEIOCTaTOYHO
TIpaBUJIbHEIC
(hopMyITHpPOBKH,
HapyLIEHUs JIOTUYECKOM
MOCJIE/IOBATENILHOCTH B
W3JI0KEHUU
TEOPETUIECKOTO
MaTepHuaja

(BomooTBemeHMs), HE
JIOTTyCKaeT
CYyIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA
BOTIPOC

M3JIaraeT, He 3aTPyIHSETCS C
OTBETOM TIPH BUIOU3MEHEHUHT
3aJaHuN

VYmeer (I1K-6.6)

He yYMECT NOATOTaBJINBATH

VYmeer IIOAroTaBJIuBaTh

B nenom ycnemnrnoe, HO

VYwmeer IIOAroTaBjIuBaTh

MOJIrOTABIIUBATH TEKCTOBYIO YacTh IPOSKTHOW | TEKCTOBYIO YacTh coJiepiKalliee OTACNbHbIE | TEKCTOBYIO YacThb MPOEKTHOM
TEKCTOBYIO 4acCTb JIOKYMEHTAIIH CHCTEMBI MPOCKTHOM JOKYMEHTAIUU | MPOOEIbl B YMECHHUH JIOKYMCHTAI[UH CUCTEMBI
MPOCKTHOH (coopyxenns) CHUCTEMBI (COOPYKEHHS) MOITOTaBIINBATh (coopy>xeHns1) BOTOCHAOKEHUS
JOKYMEHTAIIH BOJOCHAOXKEHUSA BOJOCHA0KEHUS TEKCTOBYIO YacTh (BOJTOOTBEIEHUS )
CUCTEMBI (BommooTBeEHUS ), C (BomooTBemeHU), C MPOEKTHO
(coopyxeHns) OONBIIMMH 3aTPyIHECHUSIMA HEOONBITNMHU JIOKYMEHTAITUH CHCTEMBI
BOJIOCHAOKEHHS BEITIOJTHSET CAMOCTOSTENBFHYIO | 3aTPYIHEHUSIMHI (coopyxenns)
(BomooTBeneHMs) pabory BBITIOJIHSCT BOJIOCHAOKEHHUS

CaMOCTOSITENbHYIO paboTy | (BOJIOOTBe/ICHUS)

HMeeT HABBIKH
(TTK-6.6) moarotoBku
TEKCTOBOH 4acTH
MPOEKTHOMN
JIOKYMCHTAIIH
CHCTEMBI
(coopyxeHus)
BOJOCHA0KEHUS
(BOTOOTBEIEHUS )

OO0y4aromuiicss He UMeeT
HaBBLIKOB IIOATOTOBKH
TEKCTOBOH YaCTH MPOEKTHOU
JIOKYMEHTAIIUN CUCTEMBI
(coopyskeHus)
BOJOCHAOXEHUSA
(BommooTBeICHUS ), C
OONBIIMMH 3aTPyIHECHUSIMA
BBITIOJTHSET CAMOCTOSATEIBFHYIO
paboty

B nenom ycnemsoe, HO He
CHCTEMHOE UMEHHE
IMOATOTOBKH TEKCTOBOM
YaCcTH MPOCKTHOM
JIOKYMCHTAI[UH CUCTEMBI
(coopyxenns)
BOJOCHA0KEHUS
(BOTOOTBEIEHUS )

B nenom ycnemnrnoe, HO
cojiepaKalliee OTAEIbHbIE
poOeITBI HITH
COTIPOBOXKIAIOLIUECS
OTJICIILHBIMU OIIMOKAMHU
MMEHHE HaBBIKOB
MMOATOTOBKH TEKCTOBOM
YacTH NIPOEKTHON
JOKYMEHTAIIUH CHCTEMBI
(coopyxenust)
BOZOCHAOXEHUS
(BOTOOTBEIEHUS )

Vcnemnoe u CHCTEMHOE
HMMEHUE HABLIKOB MTOATOTOBKH
TEKCTOBOI YacCTH MPOEKTHON
JIOKYMCHTAI[UH CUCTEMBI
(coopyxeHus) BOIOCHAOXKECHUS
(BOTOOTBEIEHUS )

1.2.3 1lIkajga oueHUBaHUA

YpoBeHb TOCTHIKEHU OtMeTka B 5-0aibHOM 1mIKaje 3ayTeHo/ He 3aYTEHO
BBICOKHI «5S»(0TINYHO) 3a4TEHO
IIPOJIBUHYTHIN «4»(xopor1o) 3a4TEHO
MTOPOTOBBIN «3»(y1OBIETBOPHUTEIBHO) 3a4TEHO
HIKE IIOPOrOBOTO «2»(HEey10BIETBOPUTEIILHO) HE 3a4TEHO
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2. TumoBble KOHTPOJIbHBbIE 3a[aHUSI WJIM HHbIE MATepPUAbl, HEOOXOAMMBIE Il OLEHKH
3HAHUI, YMEHHUI, HABBIKOB, XapaKTepU3yIUX 3Tanbl GOPMUPOBAHUS KOMIIETEHI U B
npoiecce 0CBOCHNsI 00Pa30BaTeJbHOI MPOrPaMMBbI

TUIOBBIE 3ATAHUS 1151 IPOBEJIEHUA TPOMEXYTOYHOM ATTECTAILIMM:

2.1.9Kx3amMeH

a) munogwie sonpocwl ([lpunoxcenue 1)
0) kpumepuu oyeHusaHus

[Ipu onieHKe 3HAHUH HA PK3aMEHE YUUTHIBACTCS:

1. YpoBenb chopMHUPOBAaHHOCTH KOMITETECHITHA.
2. YpOoBeHb YCBOCHUS TEOPETUUECKUX TTOJI0KEHUH TUCIMITIIMHBI, TPaBUIBHOCTH (HOPMYITHPOBKU
OCHOBHBIX ITOHSITUH U 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUS (PAKTUIECKOTO MaTepuaia B 00beMe MporpaMmBbl.

4. Jloruka, CTpyKTypa ¥ I'paMOTHOCTb U3JI0’KEHUS BOIIPOCA.

5. YMeHue cBsi3aTh TEOPUIO C TPAKTUKOM.

6. YMenue aenath 0000IIEHHS, BEIBOIBL.

Ne Onenka KpuTtepun onenkn

n/n

1 OtnngyHO OTBeTHI Ha TOCTABIEHHBIE BOIIPOCH! M3JIaraloTCs JJIOTMYHO, TIOCIEI0BATEIBHO U
HE TpeOYIOT NOMOJIHUTEIbHBIX NOsICHeHUH. 110/1HO pacKkpbIBalOTCS MPUIUHHO-
CJICZICTBEHHBIE CBS3U MEX/Y SIBJICHUSIMH U COOBITUAMU. JlenaroTcs
000CHOBaHHBIE BBHIBOABI. JleMOHCTPUPYIOTCA TIIyOOKHE 3HAHUS 0a30BBIX
HOPMAaTUBHO-TIPaBOBBIX akTOB. CoOII01aI0TCSI HOPMBI JIMTEPATYPHOM pEH.

2 Xopomuio OTBeTHI Ha TOCTABJIEHHBIE BOIIPOCHI U3JIaraloTCsl CUCTEMAaTU3UPOBAHO U

rmocieoBaTeNbHO. bazoBrle HOPMAaTHBHO-TIPABOBbIE aKTHI HCIIOIB3YIOTCS, HO B
HEZ0CTaTOYHOM 00beMe. MaTtepuan u3naraeTcs yBepeHHO. PacKpbIThI
MPUYUHHO-CIICJICTBCHHEIC CBS3H MEXK/TY SBICHUSIMU U COOBITHUSMU.
JleMoHCTpUpyeTCsl yMEHHE aHAIM3UPOBATh MaTepHall, OAHAKO HE BCE BBIBOIBI
HOCSIT apryMEHTHPOBAHHBIN U IOKA3aTeNbHbIN XapakTep. CobmoaaroTes
HOPMBI JIUTEPATypHOI peun.

3 Y 10BIETBOPUTENBHO

JlormyckatoTest HapyIeHHsI B TOCTIEA0BATENIbHOCTH U3JI0XKeHHs. ViMeroTcs
YHOMUHAHUS 00 OTAETHHBIX 0a30BBIX HOPMAaTHBHO-TIPABOBBIX akTax. HemomHo
PaCKpBIBAIOTCSA IPUUUMHHO-CIIEICTBEHHBIC CBSA3H MEXK/Y SBJICHUSAMHU U
COOBITHSMH. JIeMOHCTPUPYIOTCS MTOBEPXHOCTHBIE 3HAHWSI BOIPOCA, C TPYIOM
pemraioTcs KOHKPETHBIE 3aau. FIMeroTcs 3aTpyJHEHHS C BBIBOAAMH.
JonyckaroTcsa HapyleHUs: HOpM JIUTepaTypHOU peyn.

4 HeynoBnerBopurensHO

Martepuan n3naraercsi Herocle0BaTeIbHO, COMBYMBO, HE TIPEJICTABIISCT
OTIPEICIICHHON CUCTEMBI 3HaHUH N0 AUCIUIUIMHE. He packpbiBatoTCA
MPUYUHHO-CIICJICTBEHHBIC CBS3M MEXY SBICHUSAMU U cOObITHsIMH. He
MPOBOJIUTCS aHAIU3. BbIBOABI OTCYTCTBYIOT. OTBETHI Ha AOMOIHUTEIbHBIC
BOIPOCHI OTCYTCTBYIOT. FIMEIOTCS 3aMeTHBIE HapyIICHUSI HOPM JIUTepaTypHOI
peun.

2.2.  KypcoBoii npoexT.

@) munoevie sonpocwi (3a0anus)(lIpunosxcenue 2)

0) Kpumepuu oyeHusanus

[Ipu oueHke 3HaHUI KypCOBOI'O IPOEKTA YUUTHIBACTCS:

1. YpoBeHb chOPMUPOBAHHOCTH KOMIIETEHIIUH.




2. YpoBEHb YCBOEHHsS TEOPETHMYECKUX TOJIOKEHUM JHCLUMIUIMHBI, MPABHIBHOCTh
(GOpMYyITUPOBKU OCHOBHBIX IMOHSATUI U 3aKOHOMEPHOCTEH.

3. VYpoBeHb 3HaHHA (PAKTHYECKOT0 MaTeprasia B 00beMe porpaMMal.

Jloruka, CTpyKTypa U TpaMOTHOCTb U3JI0KEHHS BOITPOCa.

4
S. YMeHue cBA3aTh TEOPUIO € IIPAKTUKOM.
6

VYMenue nenath 0000IIeH s, BLIBOILI.

Onenka

Kpurtepun ouenku

2

3

OTanaHO

BBICTaBIISIETCS CTYIEHTY, KOTOPBIi:

MOKa3bIBaCT BCECTOPOHHEE U TITyOOKOE OCBeIIeHre n30paHHOI TeMBI B TECHON
B3aMMOCBSI3U C IPAKTUKOM, a TaKke yMEeHUE paboTaTh C pa3TUYHBIMHI BUJAMHI
WCTOYHUKOB, CHCTEMAaTU3UPOBATh, KIACCH(PHUIIUPOBAThL, 0000IIaThL MaTepHUall,
(hopMyIIMPOBAThH BHIBOBI, COOTBETCTBYIOIIUE MIOCTABICHHBIM IICIISIM.

Xoporio

BBICTaBIISIETCS CTYIEHTY, KOTOPBIil:

oOHapyXHBaeT TITyOOKHe 3HAHUSA TT0 MIPEIMETY U BIaJeeT HaBbIKaMH
HAyYHOTO MCCIIEZIOBAHMUS, HO TIPH 3TOM UMEIOTCSA HE3HAYUTEIbHbIE
3aMeuaHus M0 COACPIKAHUIO PA0OTHI, TIO TIPOIIEAYPE 3aIIUTHI (CTYACHT HE
MOKET JaTh apTyMEHTUPOBAHHO OTBETHI Ha BOIIPOCHI).

YI[OBHCTBOPI/ITCHBHO

BBEICTABIISICTCS CTYICHTY, KOTOPBIH:

HETOJTHO PACKPhIBACT pa3/ieibl IUIaHa, IOCPEACTBEHHO BIIACET
MaTepHaIoM, MOBEPXHOCTHO OTBEYAET Ha BOIPOCHI, B MPOIECCE 3AIIUTHI
KypCOBO#1 pabOThI; OTCYTCTBYIOT apryMEHTHPOBAHHBIE BHIBOJIEI,
paboTa/IpoeKT HOCHUT ped)epaTUBHBIHN XapaKTep.

HeynosnerBopurensHo

BBICTaBJISCTCSI CTYACHTY, €CJIM YCTAaHOBJICH aKT HECAMOCTOSITEIIBHOTO
BBITIOJTHEHUS pa0O0ThI, UMECIOTCS TPUHIIUITHAIEHBIC 3aMEYaHUS TI0 MHOTUM
napameTpam, cojiepyKaHue He COOTBETCTBYET TeMe, JIOMYIICHBI rpyObie
TEOPETUICCKHUE ONTUOKH.

THUITOBBIE 3A TAHUSA JJIA TPOBEAEHUA TEKYIIEI'O KOHTPOJISA:

2.3. Tect

a)  munogol Komniexm 3a0anuil 0iisi 6X00Ho2o0 mecmupogarus ([lpunoscenue 3)
MUNOBOU KOMNLEKM 3a0anull 01 umo2o8o2o mecmuposanus (Lpunosicenue 4)

0) Kpumepuu oyeHusaHus

IIpu oueHKe 3HaHUI 110 pe3yaIbTaTaM TECTOB YYUTHIBACTCS:

1. YpoBeHb ChOPMUPOBAHHOCTH KOMIICTECHITUH.

2. YpoBeHb YCBOCHHS TEOPETUYCCKUX IMOJIOKCHHN JAUCHUIUINHBI, IPABUIBHOCTD
(GOpMYyITUPOBKU OCHOBHBIX IMOHSATUI U 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUS (HAKTUYECKOTO MaTepraia B 00beMe MPOrpaMMBbl.

4 Jloruka, CTpyKTypa U TpaMOTHOCTh H3JI0KEHHS BOIIPOCa.

5. YMeHue CBA3aTh TEOPHUIO C MPAKTUKOM.

6 YMeHnue Aenath 0000IIEeH S, BEIBOIBL.

Ne Ouenka Kpurepumn ouenkn
n/n
1 2 3
1 OtnnyaO €CJIH BBITIOJIHEHBI CIIEAYIOIINE YCIOBHUS:
- JaHbI IPAaBUIILHBIC OTBETHI HE MeHee yeM Ha 90% BOmpOCOB TecTa, UCKIIIOYast
BONPOCHI, HA KOTOPBIE CTY/ICHT JIOJDKEH JIaTh CBOOOTHBIN OTBET;
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- Ha BCE BOIMPOCHI, IPEITOJIararoniie CBOOO HBIH OTBET, CTYICHT Al
MIPaBUJIBHBIN U MOIHBIN OTBET.

2 Xoporio €CJIH BBITTOJIHCHBI CIICYIOIINE YCIOBHUS:

- TaHbI IPAaBUJIBHBIC OTBETHI HE MEHEe YeM Ha 75% BOIPOCOB TECTa, UCKITFOYast
BOIPOCHI, Ha KOTOPBIE CTYACHT JOJDKEH 1aTh CBOOOIHBIN OTBET;

- Ha BCE BOMNPOCHI, MPEAIOoJIararoliiue CBOOOIHbIN OTBET, CTYACHT Aall
MPaBWILHBINA OTBET, HO JIOMYCTHII HE3HAYUTEIBHBIC OMIMOKY U HE TTOKa3al
HEOOXOIMMOIi ITOJIHOTHI.

3 y,Z[OBJ'ICTBOpI/ITeJ'IBHO C€CJIX BBIMMOJHCHBI CJIICAYIONIUC YCIIOBUA:
- IaHbI ITPABUJIBHBIC OTBETHI HC MCHEC UCEM Ha 50% BOIIPOCOB TE€CTA, UCKITHOYasg
BOIIPOCHI, HA KOTOPBIC CTYACHT NOJLKCH OaTh CBO60,Z[HBIﬁ OTBCT,

- Ha BCC BOIIPOCHI, IMpCATOIararonimue CB060I[HBII>’I OTBCT, CTYACHT Aajl
HCHpOTHBOpe‘II/IBHﬁ OTBE€T, HJIUW IPpHU OTBETEC OOIMYCTHUII 3HAYUTCIIHLHBIC
HCTOYHOCTH M HC IMOKa3aJl IIOJIHOTEI.

4 HeynoBneTBOpUTENBHO | €CIIN CTYAECHTOM HE BBIIIOJIHEHBI YCIOBUS, IPEATIONArA0IINE OLEHKY
«Y IOBACTBOPUTEIHHOY.
5 3auTeHo BricTaBnsercs mpu COOTBETCTBHUH MapaMeTpaM 3K3aMEHAIIMOHHON ITKAJIBI

Ha YPOBHAX «OTIIUYHO», «XOPOLIO»,
«YAOBJICTBOPUTCIILHO.

6 He 3auteno BricTaBisieTcs py COOTBETCTBUM ITapaMeTpPaM 3K3aMEHALMOHHOM KAkl Ha
YPOBHE «HEYAOBICTBOPUTEIBHO.

2.4. Pa3HOYpOBHEBbIE 321241 U 3a/IaHUS
a) munogvie eonpocwi (3a0anust) ([Ipunosxcenue 5)

0) Kpumepuu oyeHuBaHus
O’xu1aeMblil pe3yJIbTaT: OLEHUTh U THATHOCTHPOBAThH 3HAHKE (PAKTHUECKOTO MaTepHaa.

B pamkax 1mnpoBeleHHMS Pa3HOYPOBHEBBIX 3a/ad JIOCTUTAETCsl yYMEHHE MPAaBWIBHO WCIIOIb30BaTh
CIICIIMAJIbHBIC TCPMHHBI U IIOHATHA, Y3HABAHUC 00BEKTOB HU3Yy4YCHHA B paMKax ONpPCACICHHOIO pas3aciia
MUCIMIUIMHBI, aHAJU3UpPOBaTh, 0000IIaTh Marepuadl ¢ (OPMYJUPOBAHHEM KOHKPETHBIX BBIBOJOB,
YCTaHOBJICHHEM TPUYUHHO-CIICJICTBEHHBIX CBS3CH; pa3BUBATh TBOPUCCKHUA YPOBEHb, TTO3BOJISIIOIINI OIEHUBATh
U JUArHOCTUPOBATH YMCHUSA, MHTCTPUPOBATH 3HAHUA PA3JIAYHBIX O6J'IaCTef/’I, ApryMmeHTUPOBATH C06CTBCHHYIO
TOUYKY 3pEHHU.

OmnuncaHue MIKAJIBI OLICHHWBAaHHA:

Kpurepun onenkn:

5 Gamos [IposiBUI caMOCTOSATENEHOCTD U OPUTUHAIBHOCTB;
[IponeMoHCTpHUPOBaN KYIbTYPY MBIIUICHUS, JIOTHYECKOE M3JI0KCHUC
POOJIEMBI;

Hcnonp30Ban HaBBIKU 0000IIECHUS ¥ aHAIH3a HH)OPMAITUH C
WCTIOJIb30BAaHUEM MEXKIUCIUTLIMHAPHBIX 3HAHUH U TTOJIOKEHUIA,
[TpuMeHH CCHITKU HA HAYYHYIO M YUEOHYIO TUTEPATYPY;
Ompenenui ey paboThl, BEIOPAJ ONITUMAJTEHBIN ITYTh €€ PEIICHUS;
CdopmynupoBai BIBOABI;

Jlast 00BEKTHBHYIO OIIEHKY PACCMOTPEHHOM MTPOOJIEMBI.

4 Gana [IposiBUI caMOCTOSATENBHOCTS;

ITprMeHus TOrMYHOCTD B U3JI0KEHUU TIPOOIIEMBI;

Hcnonb30Ba HaBbIKY aHaIM3a MHQOPMAIIMU C UCTIOJIb30BaHUEM
MEXIUCLIUIUIMHAPHBIX 3HAHUH U TIOJIOKEHU;

He npumMeHHI CChUTIKM Ha HAYYHYIO M Y4e€OHYIO JINTEpaTypy;

CMoOT NOCTaBUTS 11€Nb, HO HE BBIOpAJ ITyTH €€ ONTHMAIBHOTO JOCTYKCHHUS;
He cmor cpopmynrpoBaTs KOHKpETHBIE BHIBOBI;

CMor 1aTh 00bEKTUBHYIO OLIEHKY PacCMOTPEHHOH MPOOIEMBI.

3 Oayra [IpostBHII HEKOTOPYIO CAMOCTOSITEIIBHOCTE;
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[IpuMeHnT HEKOTOPYIO JTOTHYHOCTh B U3JI0KEHUU MPOOJIEMBI,

He B nos1HO# Mepe UCIOob30Bajl HABBIKK aHaIM3a HH(POPMALIMH C
WCTIOJIb30BaHUEM MEXKIUCIUILTHHAPHBIX 3HAHUH U TIOJIOKCHHUIA,
He npuMeHWIT CChIIKM Ha HAYYHYIO U YIEOHYIO TUTEPaTypY;

He cmor moctaBuTs 11€716 ¥ BEIOPATh MyTH €€ JOCTH)KEHUS;

He cmor cpopmynrpoBaTs KOHKpETHBIE BHIBOIBI;

CMoOT 0TYaCTH JIaTh OIIEHKY PACCMOTPEHHOM MPOOIEMBI

2.5. Keiic-3agaua.

a) munoswle sonpocwl (3a0anus) ([lpunosicenue 6)

0) Kpumepuu oyeHusanus

OxunaeMblii pe3ysibTaT: PAaCKphITHE TEMbI, €€ MNpoOJIeMaTUKU IyTEM JeJIOBOM WIphl Ha
MPEIJIOKEHHOM peaIbHOM MPOEKTE.
B pamkax mpoBeneHus Kelc-3a7aud PeaTu3yIoTCs CleayroIre TpodhecCHOHATbHBIC TPHHIINIIEL:
OPUHIUI HMMHUTAIMOHHOTO MOJIETUPOBAHUS KOHKPETHBIX YCJIOBHM W JIMHAMHMKK TMPOU3BOJICTBA,
IOPUHLIMII UTPOBOTO MOJIEIMPOBAHUS coAepkaHus W (GopM NpoPecCHOHATBHON NeATeIbHOCTH,
MIPUHIIAIT COBMECTHOW JIEATETHHOCTH, IPUHIIUI TUATOTHYECKOTO OOIICHHUS, PUHIIUIT JBYILIAHOBOCTH,
IOPUHLIMIT TPOOJIEMHOCTH COJIEP)KaHUS MMUTAIMOHHON MOJeNIM M Tpollecca €ro pa3BepThIBAaHUS B

UTPOBOU JEATENBHOCTH.

OmnuncaHue NIKaJIBI OLICHHWBAaHHA:

Kpurepun onenkn:

5 6ayuoB

[IposiBUI caMOCTOSATENEHOCTD U OPUTUHAIBHOCTB;
[IponeMoHCTpHUPOBaN KyIbTYPY MBIIUICHUS, JIOTHYECKOE M3JI0KCHUC
POOJIEMBI;

Hcnonp30Ban HaBBIKK 0000IICHUS M aHAIM3a HHPOPMAITHH C
WCTIOJIb30BaHUEM MEKIUCIUTLTMHAPHBIX 3HAHUH U TIOJIOKEHU,
[TprMeHHN CCHITKU Ha HAYYHYIO M YUEOHYIO TUTEPATYPY;
Ompenenui ek paboThl, BEIOPAI ONITUMAJIEHBIN ITyTh €€ PEIICHUS;
CdopmynupoBai BIBOABI;

Jlam 00bEeKTUBHYIO OIIEHKY PACCMOTPEHHOU MTPOOIICMBL.

4 dayuta

[IposiBUI caMOCTOSTEIIEHOCTE;

[IpuMeHnT TOTUYHOCTD B U3JIOKEHUH TIPOOIIEMBL;

Hcnonp30Ban HaBBIKK aHAIH3a HH(OPMAIIMHU C UCIIOIB30BAaHUEM
MEXIUCIUIUIMHAPHBIX 3HAHUHN U TTOJIOKEHUI;

He mpuMeHWIT cChIIKU Ha HAYYHYIO H YYeOHYIO JINTEpaTypy;

CMor NOCTaBUTH 11€Jb, HO HE BBIOPAIT IIYTH €€ ONTUMAIILHOTO JIOCTH)KCHHUS,
He cMmor copmyinpoBaTh KOHKPETHBIC BBIBOIBI;

CwMmor nath 00BEKTUBHYIO OIIEHKY pPacCMOTPECHHOM MPOOIEMEI.

3 bayuta

[IposiBUI HEKOTOPYIO CAMOCTOSITENIEHOCTD;

[IpuMeHnT HEKOTOPYIO JTOTHYHOCTh B U3JI0KEHUU MPOOJIEMBL,

He B nos1HO#M Mepe UCIoIb30Bajl HABBIKY aHalIn3a HH(POPMALIMH C
WCTIOJIb30BaHNEM MEKIUCIUILTUHAPHBIX 3HAHUH U TIOJIOXKCHHUIA,
He npuMeHWIT CChUIKM Ha HAYYHYIO U YYCOHYIO TUTEPaTypY;

He cmor moctaBuTh 11€716 ¥ BEIOPATh MyTH €€ JOCTH)KEHUS;

He cMmor copmynrpoBaTh KOHKPETHBIE BEIBOIBI;

CMoOT 0TYaCTH JIaTh OIIEHKY PACCMOTPEHHOM MPOOIEMBI

2.6. 3amuTa 1a60paTOPHOIi padoThI

a) munoswle eonpocwi (3a0anus) ([lpunosicenue T)

0) Kpumepuu oyeHusanus
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[Ipu oreHKe 3HaHMIA Ha 3alTUTE JIAOOPATOPHOU PAOOTHI YUUTHIBACTCSI:
1. YpoBeHb choOpMUPOBAHHOCTH KOMITETCHIIUH.

2. YpoBeHb

YCBOEHUSA

TCOPCTUICCKUX MMOJI0KEHUH JUCHUITINHBI, MMpaBUJIBHOCTb

(GhOpMYyITUPOBKU OCHOBHBIX MOHSATHUH M 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUs (PaKTUUECKOTO MaTepralia B 00beMe ITPOrpaMMBbl.

4. Jloruka, CTpyKTypa U IpaMOTHOCTb U3JI0KEHUS BOTIPOCa.
5. YMeHue cBsi3aTh TEOPUIO C TPAKTUKOM.

6. YMenue aenatb 0000IIEHH S, BEIBOIBL.

Onenka

Kpurepun onenkn

2

3

OTanaHO

CryIeHT npaBUIbHO HA3bIBAE€T METO/] UCCIICAOBAHMUS, [IPABUIBHO Ha3bIBAET
npudop, IPaBUIBHO IEMOHCTPUPYET METOJUKY MCCIEIOBaHMS /U3MEPEHUS,
NPaBUWIBHO OLIEHUBAET Pe3yJIbTar.

Xoporio

CTyaeHT MpaBUILHO HA3BIBAET METO] MCCIICIOBAHUS, IIPABIIILHO HA3hIBAET
mpuoOOp, MOMYCKACT CANHUIHBIC OIMMOKH B IEMOHCTPAITHH METOIUKH
UCCIICIOBAHMUS /U3MEPEHHUS M OIICHKE €ro Pe3y/IbTaToOB

YI[OBHCTBOPI/ITCHBHO

CryeHT HeTpaBUIIbHO HAa3bIBAET METO]T UCCIIEAOBAHUS, HO TIPH 3TOM JAeT
MPaBWJILHOE Ha3BaHUE IpUOOpa. JlomyckaeT MHOXKECTBEHHBIC OIIMOKHU B
JIEMOHCTPAIIUY METOUKH HCCIICIOBAHUS /U3MEPCHHS U OLIEHKE €T0
pe3yIbTaTOB

HeynosnerBopurensHo

CryeHT HeTIpaBUIIbHO HA3bIBAET METO]T MCCIIEAOBAHNS, TAET HEMTPaBUIBLHOE
Ha3BaHUe Npudopa. He MokeT mpoieMOHCTPUPOBATH METOTUKY
WCCIICIOBAHNUS /M3MEPEHUS, @ TAKXKE OLICHUTh PE3yJbTaT

3. IlepeyeHb M XapaKTePUCTUKH MPOLEAYPHI OLlCHUBAHUS 3HAHUI, yMEHUI, HABBIKOB, Xa-
PaKTepU3YIOIIMX dTanbl POPMUPOBAHMS KOMIIETEHIM A

[Ipouenypa mpoBeneHus: TEKYIIErO0 KOHTPOJIS yCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTaluu
00y4JaroIUXCs MO AUCHUTUINHE PETJIaMEHTHPYETCS JTOKATbHBIM HOPMAaTUBHBIM aKTOM.

IlepeyeHb U XapaKTEPUCTHKA NMPOLEAYP TEKYIIEro KOHTPOJISI U POMEKYTOYHOH aTTeCTAIHH 110

JTUCIUTLIINHE

HepI/IOZ[I/I‘-IHOCTB u

Bunasr
HawnmenoBanue croco6 MpoBeIeHUS
Ne BBICTABJISIEMBIX ®opmMma yuera
OIICHOYHOTO CPEJICTBA MPOLICAYPHI OLIEHOK
OIICHHWBaHUS
Pa3 B cemectp, 1o o
ITo msaTrbannpHON BEJIOMOCTb, 3aUCTHAS
1. DK3aMeH OKOHYAHWH U3YUCHUS
TIKase KHIDKKA, IIOPTQOITHO
JTUCITATUTAHBI
Pa3 B cemectp, 10 U B N
. ITo msaTnbapHON BEJIOMOCTb, 3aUCTHAS
2. Kypcosoii mpoekt MIPOIIECCE U3YICHUS
TIKase KHIDKKA, IIOPTQOITHO
JUCITUTLTAHBI
N ITo naTubanpHOM
3ammra 1abopaTopHOM CucreMaTHuecKu Ha
3. IIKaje Win naboparopHasi TeTpaab
paboTHI 3AHATHUAX
3a4TEHO/HE3aYTCHO
BxonHoe TecTupoBaHue N
A P ITo naTubamIpHOM
B Havaje M3y4eHUS JKypHAJI yCIIeBaeMOCTH
4, Tect HIKaJie Uin
JTUCTIUTITIHEI. MperoaaBaTeist
3a4TEHO/HE3aYTCHO
Hrorosoe
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TSCTUPOBAHUC Pa3 B
CEMECTP, IO OKOHYAHUU
HU3YUCHHA TUCHUIIIIMHBI

PazHoypoBHEBBIE
3aa4u

CucreMaTH4YeCKH Ha
3aHATUAX

ITo msaTnbannbHOM
HIKajie

JKypHAJI yCIIeBaeMOCTH
MpenoaaBaTesns

Keiic-3amaga

CucremMaTHYECKH Ha
3aHATHUAX

TTo naTubannbHOM
[IKaje

JKypHaJl yCIIeBaeMOCTH
IpernogaBaTens
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Ipunooicenue 1

Tumnosbie BONPOCHI K IK3aMeHY
3nams IIK — 3.3
1 .Knaccudukanust HACOCOB ¥ 00JIACTh MPUMEHEHUS, OCHOBHBIE ITAPAMETPHI.
2.Cxema yCcTpoiCTBa M IPUHIIUI IEUCTBHS IIECHTPOOSKHOTO HAacoca.
3.Hamnop, pa3BuBaemslit Hacocom, MmottHocTh U KI1/], cxema ycTaHOBKH.
4.JluHaMu4ecKue JI0MacTHbIE HACOChl, KOHCTPYKIUU H MPUHIUI UX paOOTHI.
5.YpaBHenue Diinepa 1 pabodero koieca.
6. TexHnueckrue XapakTepUCTUKH HAcoca U PeXUM pabOThI.
7.Kunemartuka qBUKEHHS )KUIKOCTH B paboUeM KoJiece, OCHOBHOE ypaBHEHHUE.
8. Ilomobue HacocoB, hopmyIIsl epecyeTa, KO3PHUIHEHT OBICTPOXOTHOCTH.
9.BricoTa BcachIBaHMs HACOCOB, UX CXEMa, KaBUTAIIHSL.
10. I'padrueckue XxapakKTepUCTUKH HACOCOB U PEKHUM PaOOTHI.
11.Crioco0sI peryaupoBaHus HapaMeTpOB HACOCOB.
12. CriocoObl mosTydeHHs XapaKTePUCTUK HaCOCOB.
13. HeycTaHoBUBIIMECS U IEPEXOIHBIE PEKUMBI paOOTHI HACOCOB.
14.VI3meHeHne XapaKTepUCTHUK HACOCOB MPU U3MEHEHUH YacTOThI BPAIICHUS U T€OMETPUUYECKUX
pa3mepoB pabouunx KoJec.
15. CoBMecTHast paboTa HaCOCOB B CETH.
16. PerynupoBanue paboThl HACOCOB (TIapaJuIeTbHAS U MMOCIICIOBATEIBHAS ).
17. KoHCTPYKITMHU OCEBBIX M IIEHTPOOCSIKHBIX HACOCOB.
18. Touka CKBaKMHHBIX U TUATOHAIBHBIX HACOCOB.
19. Hacocbl 1 MX KOHCTPYKIUU: BOJOKOJIbIIEBbIE M BUXPEBBIE.
20.Bo10KOIBIIEBBIC 1 BUXPEBBIC HACOCHI, UX IMApaMETPhI U IPUMEHEHHE.

3uams IIK — 5,5

21. CtpyitHbIe HaCOCHI, PacYeT OCHOBHBIX MTAPAMETPOB.

22. OceBble, CKBaKMHHBIE HACOCHI, MX TTapaMeTPhl ¥ IPUMEHEHHE.

23.00beMHBIE HAcOChl (TOPITHEBBIE, IUTYH)KEPHBIE M POTOPHBIE), WX CXEMa, YCTPOMCTBO H
Ha3HAYCHUE.

24.]JIocTOMHCTBA U HEJOCTATKN JUHAMUYECKUX HACOCOB.

25. BuOparmonHbie, CaMOBCACHIBAIOIINE HACOCHI: CXE€Ma yCTPOMCTBA U MPUMECHECHHE.

26. Komnpeccopsl, Ipo1iecchl CKaTusi BO3yXa, BO3AYXO1YBKH.

27. I'unpodieBaTopsl: CXEMbI YCTPOMCTBA M HA3HAUEHUE.

28.IIpuHIMII AEHCTBHSI BAKYYMHBIX HACOCOB U IIPUMEHEHUE.

3namp IIK-6.5

29. OCHOBHBIE TapaMeTPbl BUXPEBBIX HACOCOB U Ha3HAYCHHE.

30. I'pynTOBBIC (TPsA3EBBIC) HACOCKHI: CXEMa YCTPOKUCTBA U TPUMEHEHHE.

31. Bo3aymiHbie BOJOOIBEMHUKH: CX€Ma, pacueT U Ha3HauYeHHE.

32. T'unporapaH: KOHCTPYKIIHS U IPUMEHEHHE.

33. BeTpoBbie, BHOpAIIMOHHBIC M JICHTOYHBIC BOIOTIOIHEMHHKHN: KOHCTPYKIIMH U TIPUMEHEHUE.
34. HacocHbIe CTaHIINH U UX KIaCCH(PUKAIUS.

35. Tumbl HACOCHBIX CTAHIIMKA U UX IPUMEHCHHE.

36. OCHOBHOE YHEPreTUIeCcKOe U BCIIOMOTATEIbHOE 000PYI0BaHHE HACOCHBIX CTAHITUH.

37. TeXHUKO-2KOHOMHYECKHUE MMOKa3aTeIu pabOThl HACOCHBIX CTAHITHH.

3names I1K-6.6

38. Br160p 0CHOBHOTO 000PYAOBaHMS HACOCHBIX CTAHIIUM.
39. 'maporHeBMaTHYECKHE YCTAHOBKH, CXEMBI, pacyeT u IPUMCHEHHE.
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40. Bo3ayxomyBHbIE (KOMIIPECCOPHBIEC) CTAHIIMK, UX 000PYIOBaHKE, pacueT U IPUMEHEHNE.
41. Pacuer pexuma pabOThl HACOCHBIX CTAHIIMU IIEPBOTO MO bEMA, BEIOOP THIIA U YUCIIa HACOCOB.
42. Pacuer pexxuma pabOThl HACOCHBIX CTAHIIUN BTOPOIO MOBEMA, BBIOOD THIIA U YUCJIa HACOCOB.

3names I1K-3.3

43.KananuzannoHHbIE HACOCHBIE CTAHIIUU: UX KIIACCU(UKAIMs, BBIOOP THITA HACOCOB.

44 KOoHCTpYKTUBHBIE OCHOBHBIE PEIICHUS 3/JaHU HACOCHBIX CTAHIUU.

45. BecacpbIBarolue 1 HaropHble TPyOOIpPOBO/IbI, PACIIOIOKEHNE arperaToB HACOCHBIX CTaHLIUN
TPETHEro MOAbEMA.

46. Hanopueie u BcacbiBatomue quanu KMC. pacnonokenue arperaTos.

47.PacnoioxKeHue arperaToB HACOCHBIX CTAHIIUI U OINPECIICHHE OCHOBHBIX Pa3MEPOB 3/1aHMUSL.
48.TTogzemMHas 9acTh 37aHUST HACOCHBIX CTAHIIUN TIEPBOTO MOAbeMa, (DYHIAMEHT U OTIOPHBIC CHCTEMBI.
49.BepxHee CTpOEHHE HACOCHBIX CUCTEM BTOPOTO MOIbEMA: OMOPHBIE U MOIHEMHBIE.
50.IToBbIcUTENbHBIE U HUPKYISUOHHBIE HACOCHBIE CUCTEMBI, KX CXEMbI M Ha3HaUYEHUE.
51.Kananu3anoHHbIe HACOCHBIE CTAHIUU: X KIacCU(PHUKAIUS U CXeMa YCTPOICTBa.
52.KommpeccopHble HaCOCHBIE CTAaHIUH, KiacCcHUUKalusi, 000pyJoBaHHE, CXEMbI YCTPOICTBa U
pacyer.

53.IIpuemMHubie pe3epByapsl, onpeaenenue emxkoctu mist KHC.

54.Pacnonoxenue arperatoB KHC u onpenenenrne oCHOBHBIX pa3MepPOB 34aHMUS.

55.Koncrpykimu KHC, oco0eHHOCTH yCTpOICTBa BCACHIBAIOIINX M HATIOPHBIX TPYOOIIPOBOIOB.
56.Cnenuansubie Tunsl KHC. anextpuueckas 4acTb.

57.ABromaru3zanus HacocHbIx craniuii 1 KHC. Okcerunyaranus KHC. Hage:xxHOCTh UX PaOOTHI.
58.0kcruryaranysi HACOCHBIX CTAHIIMKM BOJIOIIPOBOJIA, OXpaHa Tpyaa.

59.ABTOMaTu3aus paboThl HACOCHBIX CTAHIIMKI M UX YHEProcOepeKeHue.

60.0OnTrmu3aIms paboThl HACOCHBIX CTAHIIMMA, TEXHUKO-DKOHOMUYECKHUE MTOKA3aTEeH.
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Ipunooicenue 2
Tunosble 3a1aHUA K KYPCOBOMY NPOEKTY

Hmemo nasvixu (IIK-5.5)
3ananme 1.I'unpaBnuueckuii pacueT, KOTOPHIM BKIIIOYAET B ceOsl:
- OTIpe/IeTICHNE PACX0/I0B BOBI MOTPEOUTEISIMU;
- MOCTpOeHHE rpaduka BOJOTIOTPEOJICHHS 110 YacaM CYTOK, peKUMa padOThl HACOCHOW CTaHITNH;

Hmems nasvixu (IIK-5.6)

3ananue 2. KoHcTpynpoBaHue HACOCHOM CTaHIIUU, TJIe HEOOXOIMMO ITPOU3BECTH:
- ompe/eieHne He00X0JMMOT0 HAarlopa B CUCTEME;
- MOJI00P OCHOBHOT'O HACOCHOTO 000PYI0BAHUS;
- IOCTPOCHHE XaPaKTEPUCTHK PEKUMOB PabOTHI HACOCHOTO 00OPYIOBAHHS,

Hmems nasvixu (I1K-6.5), (I1K-6.6)

3ananue 3.MHnuBuayanbHoe 3a/aHe, BKIIOYAET B ce0s MOAOO0P BCIIOMOTAaTEIbHOTO 000pYIOBaHUS
HACOCHOH CTaHIIUH
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Ipunoosicenue 3
TuUnoBo# KOMILIEKT 3a1aHNMH J1JI BXOJHOT0 TECTUPOBAHMS

1. 'mppaBnnyeckuMy MallMHAMU Ha3bIBAIOT

a) MalllHbBI, BEIPA0ATHIBAIOIINE YHEPTHUIO M COOOIAOIINE €€ YKUIKOCTH;

0) MaIuHbI, KOTOPBIE COOOMIAIOT MPOXOAALICH Yepe3 HUX JKUAKOCTH MEXaHUYECKYIO SHEPTHUI0, TN00
HOJIYYatoT OT XKHJIKOCTH YaCTh SHEPIHH U MEPEaloT ee pabourM OpraHam;

B) MaIIMHBI, CIIOCOOHBIE pab0TaTh TOIBKO MPHU UX MTOJHOM HOTPY>KEHHH B )KUKOCTh C COOOIIEHHEM
UM MEXaHUYECKOH dHEPruH MPUBOAA;

I') MalllMHBI, COEIUHSIOUINECS MEKIY COO0I cuCcTeMON TPpyOOIIPOBOIOB, 110 KOTOPHIM JABHKETCS
pabouas )KHUIKOCTh, OTAAIOLIAS SHEPTHIO.

2. l'unponiepenaya - 3T0

a) cucreMa TpyOOoIpoOBOIOB, 10 KOTOPBIM ABMKETCS KHUJKOCTh OT OJHOTO THPO3JIEMEHTA K IPYTOMY;
0) cucrema, OCHOBHOE Ha3HauUCHHE KOTOPOH SIBIISICTCS Mepejaya MEXaHMUECKOW SHEPTUHU OT JIBUTATEIS
K UCTIOJIHUTEJIBHOMY OpPIaHy IOCPEICTBOM PaboUel dKUAKOCTH;

B) MeXaHUYecKas nepenaya, padoTaroias IoCpeCTBOM JICHCTBUS Ha Hee YHEPIUH ABHXKYLIeHCs
AKHUJIKOCTH;

I) epenava, B KOTOpOH KUIKOCTb MO IEHCTBUEM Mepenaaa JaBIeHUM Ha BXOJE U BBIXOJE
rUipoanmapara, coo0IIaeT ero BBIXOJHOMY 3BEHY JBH)KEHUE.

3. Kakas u3 rpynn nepedrcieHHbIX IPEeUMYIIEeCTB HE OTHOCUTCS K THIponepeaadam?

a) IVIABHOCTb pabOoThl, OECCTyNEHYAaTOE PEryIMPOBAHNE CKOPOCTH, BBICOKAs! HaJIe)KHOCTh, MaJlble
rabapuTHBIE pa3MepHI;

0) MeHbIIas 3aBUCUMOCTh MOMEHTA Ha BBIXOJHOM Bally OT BHEIIHEH Harpy3KH, IPUIIOKEHHOHN K
UCTIOJIHUTEIIbHOMY OpPTaHy, BO3MOKHOCTb NepeAay OOJIBbIINX MOITHOCTEH, BBICOKAst HA/IEKHOCTD;

B) OeccTyneH4aToe peryaupoBaHue CKOPOCTH, MaJlble TabapUTHBIE Pa3Mephl, BO3MOXKHOCTb Iepeiaun
SHEPTUU Ha OOJIBIINE PACCTOSHUS, INITABHOCTH paboTHI;

r) 6€30MaCHOCTb PabOTHI, HaJIS)KHASI CMa3Ka TPYILIUXCS YacTeH, JTerKOCTh BKIIOUEHHUS U BBIKIIIOYCHUS,
cB00O/1a pacIoIOKEHUS OCEHl U BaJIOB MPUBOJIUMBIX arperaros.

4. Hacoc —at0 IS TIEPEMELLEHUS )KUJKOCTEN II0J JABICHUEM

S. IlenTpoOexHbBIE HACOCH! HALIUIX IMIMPOKOE IPUMEHEHHE B IPOMBIIIJICHHOCTH TOJIBKO B
koHIe 19 Beka m3-3a OTCYyTCTBUS

6. CaMbIM IpEeBHMM BOJONOABEMHBIM MEXaHU3MOM SIBIISIETCS

7. Bo3nyxonyBku — 5TO MaIlMHBI 1S :

8. Hanop — sTo npupamenue B Hacoce.

9. Hacoc, B KOTOPOM KUAKOCTh MEPEMEIIACTCS MO IEHCTBUEM IICHTPOOCKHBIX CHJI, Ha3bIBACTCS
a) JIOMACTHOM IIEHTPOOESKHBINA HACOC;

0) ToacTHOM OCEBOI HACOC;

B) TIOPIITHEBOM HACOC IIEHTPOOESIKHOTO ICUCTBUS;

r) tuddepeHnnanbHbIN HeHTPOOSKHBINH HACOC.

10. OceBble HAaCOCHI, B KOTOPHIX MOJOKEHHE JIOTIACTEH pabodero Kojieca He U3MEHSETCSI Ha3bIBACTCS
a) CTallMOHAPHO-JIONACTHBIM;

0) HETTOBOPOTHO-JIOMIACTHBIM;

B) KECTKOJIONACTHBIM;

T') )K€CTKOBUHTOBBIM.

11. B moBOpOTHO-IOMACTHBIX HACOCAX MMOBOPOTOM JIONACTEH PETYIHUPYETCs

a) peXKUM JBUKEHHUS KUIKOCTH Ha BBIXOJI€ U3 HACOCA;

0) CKOpPOCTh BpaIlleHUs JIONACTEIH;

B) HampaBJIeHHE MMOAAYH KUJIKOCTH;

I') mojiaya KUJIKOCTH.
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12. TlopurHeBbIe HACOCHI IO THITY BRITECHUTENEH KIIaCCU(DUITMPYIOT Ha

a) ITyHXXEPHBIE, MOPITHEBIC U Ana(parMeHHBIE;

0) TIyH)KepHBbIE, MEMOpaHHBIE U TIOPITHEBKIE;

B) MOPIIHEBbIE, KyJIaYKOBbIE U AHa(parMeHHbIE;

r) nuadparMeHHbIe, JOMACTHBIC U TUTYHKEPHBIC.

13. Ha pucyHke n300pa)keH MOPITHEBOHW HACOC MPOCTOTO MEWUCTBHS. YKaKHTE HEMPaBUILHOE
0003Ha4YeHHE €ro AIEMEHTOB.

9

& 1 2 3
.

ﬁ 1 d—
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il
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a) UAITAH]ID, 3 - IITOK; 5 - BCACHIBAIOIIHI TpyOOTIPOBO/T;
6) 2 - mopmens, 4 - pacxomHBIA pe3epByap, 6 -  HarHeTaTeNbHBIA  KJIAIaH,
B) 7 - pabouwas  kamepa, 9 -  HamopHelii  TpybompoBon, 1 - mMIMHID;

T) 2 - IOPIIEHb, | - mumHIp, 7 -pabodast Kamepa.
14. O6wemnsiii KITJI Hacoca - 3To

a) OTHOIIIEHHE €ero NEUCTBUTEILHOMN oJ1auu K TEOPETUUYECKOI;
0) OTHOIIICHUE ero TEOPETUIECKON no1auu K NEHCTBUTEIHHOM;
B) pPa3HOCTh €ero TEOPETUYECKOI " JIEUCTBUTEIIBHOMN MoJa4u;

I') OTHOILLIEHHE CYMMBI €r0 TEOPETHYECKON U ICHCTBUTEIBHOM MOJaul K 4acTOTe 000POTOB.
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Ipunosicenue 4

TUnoBoO# KOMILJIEKT 3aJaHUM 1JI UTOTOBOI'0 TECTUPOBAHUS

3namu(I1K-5.6):
1. TeopeTnueckas 1ojiaua MOPIIHEBOrO HACOCA IIPOCTOTO JEHCTBUS
: Fe .
a) O = Fénn,; 8) or ="
#
£
B)QT=F=. r) Or = Fin

2. JleficTBUTENbHAS MTO[a4a MTOPITHEBOTO HACOCA MPOCTOTO ICUCTBUS

a) O = Fin;

Ft .
8) o = -

fr
E) QT:F’
1") QT:F'EHT]G

3. B mopuraeBoM Hacoce IpoCTOro AeiCTBUSA 0THOMY 00OPOTY ABUraTeNsl COOTBETCTBYET
a) YeThIpe X0/1a MOPIIIHS;

0) OZIMH X0/ TOPLIHS;

B) JIBa XOIa TIOPIITHS;

I') MOJIOBUHA XOJa MOPIIHS.

4. HenosHOTA 3aroaHEHUsT paboveil KkaMephl MOPIITHEBBIX HACOCOB

a) YMEHbIIaeT HEPAaBHOMEPHOCTD MOJIAUH;

0) yCTpaHsIeT YTeUKH KUIKOCTH U3 paboyeii KaMephl,

B) CHM)KAET JICHCTBUTENBHYIO 110124y HACOCA;

T') yCTpaHseT HECBOEBPEMEHHOCTh 3aKPBITUS KJIallaHOB.

5. B nopuiHeBoM Hacoce JBOMHOIO AEMCTBUSI OAHOMY X0y MOPIIHS COOTBETCTBYET
a) TOJIBKO IMPOLIECC BCACHIBAHUS;

0) mporecc BcachIBaHHs U HarHETaHMUS,

B) MpoOIIecC BCAChIBAHMSI UM HaTHETaHMUS,

T') IPOIIECC BCACHIBAHUSI, HATHETAHUS U CHOBA BCACHIBAHMSI.

6. B mopurHeBoM Hacoce MPOCTOro AeUCTBUS OJTHOMY XOJy MOPUIHS COOTBETCTBYET
a) TOJIBKO IPOIIECC BCACHIBAHMS,

0) TOJIHKO MPOIECC HATHETAHMS;

B) MMPOIIECC BCACHIBAHMSI UM HATHETAHUS,

T') HU OJIMH TPOLIECC HE BBIIOIHIETCS TOJTHOCTBIO.

7. Ha xakom pucyHKe n300pakeH MOPITHEBOW HACOC TBOMHOTO JIEHCTBHS?

-
2) Wi 5) Wr
JTL JTL
—TE— —TE—T—
5) W r) i
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8. Teopernueckas momaya auddepeHnaILHOTO TOPITHEBOTO HAcOCa ONpeaeseTcs mo hopmyie

a) Or = Féns 0) Or = Fén+(F— in;
B) Or = (F— )in; r) O = 2Fén.

10. HauOonp1iast 1 paBHOMEpHas Iojjaua Ha0JII0JaeTcsl y MOPIIHEBOr0 HAacoca
a) MPOCTOTO JICUCTBUS;

0) TIBOMHOIO JICHCTBHSI;

B) TPOWHOTO JICHCTBUS;

r) nuddepeHnnanbHOro AeUCTBHSL.

10. UnaukaropHas nuarpaMmma MOpITHEBOTO HAcoca 3TO

a) rpaduk H3MEHEHMUS JaBJICHUS B LWINHIPE 3a OJUH X0 MOPILHS;
0) rpaduk W3MEHEHWS JaBJICHUS B [WJIMHIPE 3a OJWH TIOJHBIK O00OpPOT KPHUBOIIHUIIA,
B) TpauK, TOJY4YEHHBIA €  TIOMOINBIO  CHEHHaJbHOrO  mpubopa -  HHIUKATOPA;

) rpaduKk U3MEHEHHUS JIaBJICHUS B HarHETATEIHHOM TPYOOIIPOBO/IE 3a TIOJIHBIH 000POT KPHUBOIITHUIIA.
11. UnaukaropHas [uarpamMma rno3BoJisier

a) CIICIUTH 3a PaBHOMEPHOCTHIO noJaun KHUJIKOCTH;
0) OTIpEACITUTh MaKCHMaJIbHO BO3MOXKHOE JaBJICHHE, pa3BuBaeMoe HACOCOM;
B) yCTaHaBIIUBAThH YCIOBHUSIOECKaBUTAITMOHHOM paboTHI;

T') IMArHOCTHPOBATh TEXHUYECKOE COCTOSIHIE HACOCa.

12. MomHoCTb, KOTOpas nepeaaeTcs OT MPUBOJIHOTO JBUTATENS K By HACOCA HA3bIBAETCS

a) ToJIe3Hasi MOIITHOCTh;

0) moaBeIcHHAS MOIIIHOCTb;

B) TUPABINYECKAsT MOIITHOCTb;

') MEXaHUYEeCKas MOIIHOCTb.

13. MomHOCTh, KOTOpasi OTBOAMUTCS OT HAcOCa B BUJE MOTOKA KUAKOCTH TIO]T TaBIICHUEM Ha3bIBACTCS
a) MOJIBEJICHHASI MOIITHOCTH;

0) rmosie3Hast MOIIIHOCTb;

B) TUPABINYECKasi MOILIHOCTb;

I') MEXaHUYECKAasi MOILIIHOCTb.

14. O6vemnsrii KITJI Hacoca oTpaxaeT moTepu MOIIHOCTH, CBSI3aHHBIC

a) ¢ BHYTPEHHUMH TEpEeTEeYKaMU >KUJIKOCTH BHYTPH HAacoca 4yepe3 3a30pbl MOJBUIKHBIX JIEMEHTOB;
0) ¢ BO3HUKHOBEHHEM CHJIBI  TPEHHS  MEXAYy TOABM)KHBIMHU  3JIEMEHTaMH  Hacoca;
B) ¢ nedopmanuell moToka pabodeldl SKUIKOCTH B HACOCE U C TPEHUEM KUAKOCTH O CTCHKH
TUApOaniapara;

T') C HETIOCTOSTHHBIM PaCcX0J[OM KHJIKOCTH B HATHETATEILHOM TPYOOIIPOBOJIE.

15. Mexannueckuit KI1/] Hacoca oTpakaeT moTepu MOITHOCTH, CBSI3aHHBIE

a) ¢ BHYTPCHHUMH TEpeTeYKaMU >KUJIKOCTH BHYTPH HAacoca 4yepe3 3a30pbl MOJBHIKHBIX JIEMEHTOB;
0) ¢ BO3HUKHOBEHHEM CHUJIbl  TpPEHHUS  MEXAy TMOABIKHBIMH  DJEMEHTaMH  Hacoca;
B) ¢ nedopmanueld moToka padodeil JKUIKOCTH B HACOCE U C TPEHHUEM >KUIKOCTH O CTCHKHU
TUApoaniapara;

T') C HETIOCTOSIHHBIM PacXOJ0M KHJIKOCTH B HATHETATETILHOM TPYOOITPOBOJIE.

Ymems (IIK 6.5):

16. I'mnpaBnmueckuii KI1J] Hacoca oTpakaeT moTepu MOLTHOCTH, CBSI3aHHBIC

a) C BHYTPCHHHUMHU MNCPCTCUKAMHU KUJAKOCTU BHYTPU HACOCA YCPE3 3a30PbI IMOABHKHBIX 3JICMCHTOB,
0) ¢ BO3HUKHOBEHHEM CHJIbl  TpPEHHS  MEXKAYy TOABIKHBIMU  DBJIEMEHTaMH  Hacoca;
B) ¢ nedopmanuell moToka pabodeldl JKUIKOCTH B HACOCE U C TPEHUEM KUAKOCTH O CTCHKH
TUApOAnapara;

T') C HETIOCTOSIHHBIM PacXO0M KHJIKOCTH B HATHETATEIILHOM TPYOOITPOBOJIE.

17. Kakoii rupaBIMueCKHi 3JIEMEHT H300pakeH Ha pUCYHKe?
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7

a) THIPOIMIINHAP TIOPITHEBOH;

0) TUAPOIMIMHAP TUTYHKEPHBIH;

B) TUAPOIMIMHIP TEIECKOMUICCKUIA;

T') THIPOIMIMHIP ¢ TOPMOKEHUEM B KOHIIE XO0/1a.

18. Kaxoii rupaBiardeckuii 21eMeHT U300pakeH Ha PUCYHKE?

—

.

a) KJIallaH HarlOpHbIN;

0) TUIPOAKKYMYJIATOP TPY30BOIA;

B) IPOCCENIb HACTPANBACMBIIA,

T') TUAPO3aMOK.

19. Kaxoii ruapaBiardeckuii 21eMeHT U300paKeH Ha PUCYHKE?
|

a) TUJIPOLIMIIUH]ID;

0) TUIPO3aMOK;

B) THApONIpeoOpa3oBaTeb;

I') TUAPOPACIPEAEIUTED.

20. Kakoii ruipaBirdecKuii 3JIeMEeHT N300pakeH Ha pUCyHKe?

a) TUJIPOHACOC PETYIUPYEMBIN;

0) THAPOMOTOP pEryIupyeMbIii;

B) IOBOPOTHBIM TUAPOLMINHID;

') MAHOMETP.

21. Kakoii ruipaBIrdecKuii 3JIeMEHT N300pakeH Ha pUCyHKe?

a) THJIPOHACOC PEBEPCUBHBIN;

0) TUIPOHACOC PETYIUPYEMBIif;

B) THIPOMOTOP PEBEPCUBHBIN;

T') TETUI00OMEHHUK.

22. Kakoit ruipaBIu4ecKuii 2IeMeHT n300pakeH Ha pUCYHKe?

T

(L
a) KJarmaH oOpaTHBIH;

0) KIanaH peayKIIHOHHBIH;

B) KJIanlaH HaIMlOPHBIN;

I') KJIaMaH nepernaja AaBieHuH.

23. Kakoii ruipaBiIrdecKuii 3JIeMEHT N300pakeH Ha pUCYyHKe?
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a) THIPOAKKYMYJISITOD TUTYH)KEPHBIH;,

0) TUAPOAKKYMYJISTOP TPY30BOI;

B) TUIPOAKKYMYJISITOP THEBMOTHIPABIMYECKUN;

T') THIPOAKKYMYJISTOP TPY>KUHHBIH.

24. Kakoi ruipaBIu4eCcKuii 2JIeMeHT n300pakeH Ha pUCYHKe?

SHINS

[

a) TUAPOPACIIPEACIIUTENBABYXIMHEHHBINYETBIPEXITIO3ULIMOHHBI;

0) THAPOPACTIPEICTUTEIHUCTHIPEXTUHEHHBII

B)  TUJpOpaclpeAcauTeNb  JBYXINO3ULIHMOHHBIA € yIpaBICHHUEM

T') THAPOpACTIPEACTUTENh KIIATaHHOTO THIIA.

25. Kakoii ruipaBIu4ecKuii 2IeMeHT n300pakeH Ha prUCYHKe?
a) TeTNI00OMEHHUK;

0) ¢punbTp;

B) TUJIPO3aMOK;

I') KJarnaH oOpaTHBIH.

26. Kakoii ruipaBIu4ecKuii 2IeMeHT n300pakeH Ha pUCyHKe?

M—."‘"
Py

a) KJanaH oOpaTHBIN;

0) Ipoccenb peryiInupyeMblit;

B) IpOCCEb HACTPAUBAEMBIIL;

T') KJIaraH peayKINOHHBIH.

27. Kakoit ruipaBIu4eCcKuii JIeMEHT N300pakeH Ha pUCYHKe?
[ =

a) TUAPOAKKYMYJIISITOP TPY30BOIA;

0) rugpornpeodpazoBarTeb;

B) TUIPOIMIMH]IP C TOPMOKEHHUEM B KOHIIE X0/1a;

T') TUAPO3aMOK.

28. Kakoii ruipaBIu4ecKuii 2IeMeHT n300pakeH Ha pUCyHKe?

- Oy

a) KJamnaH TPSMOW;

0) xianad oOpaTHBIN;

B) KJIallaH HaIOPHBIA;

I') KJIaMaH MOMOPHBIN.

29. Kakoii ruipaBiIndecKuii 3JIeMEHT N300pakeH Ha pUCyHKe?

a) TUAPOAKKYMYJIATOP IUTYHKEPHBIH;
0) TUAPOAKKYMYJITOP TPY30BOI;

JIBYXTTO3UIIMOHHBIN;
AIEKTPOMArHUTA;
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B) TUIPOAKKYMYJISTOP MHEBMOTHIPABINYECKU;

') TUAPOAKKYMYJIATOP PEryIUPYyEMbIH.

30. Kakoit rumipaBiIn4ecKuii 2JIeMEHT H300pakeH Ha PUCYHKe?
-

P EX

1T

a) TUZIPOpaCIIPEACIUTEIbYETHIPEXTMHEHHBIA TPEXITO3UITMOHHBIN;

0) ruapopacipeeTUTENh TPEXJIMHEHHBIA TPEXITO3UIIMOHHBIN;

B) THAPOPACIIPEICITUTENbIBYXIMHEHHBIN ISCTUIIO3UITUOHHBIN;

T') THAPOPACTIPEACITUTEIbYETHIPEXTMHEHHBIN JBYXITO3UITHOHHBIH.
31. Kakoii rujpaBnudecKkuii 3IeMeHT N300pakeH Ha pUCYHKe?

a) GpuibTp;

0) TeI1000MEHHHK;
B) THJIPO3aMOK;

I') KJarnaH oOpaTHBIH.
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Ipunooicenue 5
Pa3zHoypoBHeBbIE 321241 U 32 IaHUSA

Ymems (IIK 3.3):
1. MakcuManpHBIi YacoOBOM TPUTOK CTOYHBIX BOj cocTaBisier 7,5% oT cyroyHoro, a
MHUHHMAaJIbHBIN 4acoBOW MpHUTOK — 1,25%. OmnpenenuTs 4nciao pabounx HACOCOB, YCTaHABIMBAEMBIX B
paliOHHOM KaHaIM3allMOHHON HACOCHOU cTaHiuu. [IpuHsTOE penenne 000CHOBATH.

Tabmuma 1
OpauHaTEl HHTErpalbHOIo rpaduka, % Pasnocts opauHar,
acer cyTok BOJIOTIOTPEOICHUS oJa4Yy 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
5-6 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
Tabnuma 2
OpauHaThl HHTETPaIbHOTO Tpaduka, % Pa3nocTs opaunar,
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Yackel CyYTOK IMPUTOKA CTOYHBIX Imoga4yu HacocaMu %
BOJ

0-1 2,6 2,63 -0,03
1-2 5,2 5,26 -0,06
2-3 7,8 7,89 -0,09
34 10,4 10,52 -0,12
4-5 13,0 13,15 -0,15
5-6 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. [Ipon3BOAUTEIBLHOCTH TJIABHOW KaHAJIU3AIIMOHHOM HACOCHOM cTaHiuu coctasisier 1800 m 3 /.

Kak npaBuipHO IPOM3BECTH PacUYeT HAMOPHBIX BOAOBOIOB? OTBET 00OCHOBATH.

3. Heo6xoaumMo CHU3UTH HAMMOP HACOCA, YCTAHOBJICHHOTO B KAaHAIM3AITMOHHOW HACOCHOW CTaHIIUU

¢ 60 no 53,5 m. [Ing sroro mpowusBeneHa cpe3ka pabodero kosjeca Hacoca, MPUYEM TUAMETP €ro
m3menwicss ¢ 780 mo 615 mm. KoadduimeHT OBICTPOXOIHOCTH A3TOTO Hacoca COCTaBisieT 82.
[Ipoananu3supyite JaHHOE TEXHUYECKOE PELICHUE.

4, Ha BO31yXOayBHOW CTaHIMHU, MOJAIOIICH CKAThIii BO3MYX B a’dPOTEHK, MPOU3BOAUTEIBHOCTD

KoToporo coctasiser 1400 M 3 /4, a pabovas riyOuHa — 4,4 M, YCTaHOBJICHBI JIBE€ BO3YyXOJyBKH

. 3
(pabouass u pesepBHas). [Ipou3BOAUTENBHOCTh KaXKI0W BO3AYXOMyBKH cocTaBimsier 6000 M ~ /4, a
naBieHue cxaroro Bozayxa — 0,142 MIla. YaenbHbIl pacxo] BO3ayXa, MOJABAEMOI0 B a3POTEHK,

COTJIACHO TEXHOJIOTMYECKHM pacdyeTaM COCTaBISIET 5 M 3 m 3. [Torepn Hamopa 1Mo IJTUHE
BO3IyXOBOJIOB OT BO3JYXOJYBKH 10 HauOolee ymaneHHoro asparopa cocrasisior 0,06 M, a morepu
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Haropa B BO3AyXOBOJaxX Ha MecTHble compotuBieHus — 0,05 m. B a’porenke mpemycmorpeHa
MEJIKOIy3bIpyuaTasl TMHEBMAaTHYecKas CUCTeMa al’paluud. B  Xoae »JKCIUTyaTallid — a’pOTEHKa
YCTaHOBJIEHO, 4TO Tpedyemas 3pPeKTUBHOCTh OYMCTKU CTOYHBIX BOJ| OT OPTaHUYECKUX 3arpsS3HEHUN
HE JIOCTUTAeTCs W3-32 HECOBEpIICHCTBA cHUCTeMbl adparuu. OOOCHYHTE 3TOT BBIBOA H JalTe
MPaBUJIBHOE TEXHUUECKOE PEeIlleHUE.

5. O06ocHyliTe HEOOXOAMMOCTh TPUMEHEHUSI TaHHOW THUIIPOIMKIOHHOW YCTaHOBKH (puc. 1) mpu
nepeKayke CTOUHBIX BOJI C BBICOKHUM COJIEP>KaHUEM KPYITHBIX B3BEIIEHHBIX BEILECTB.

1- nacoc;

2— UWIMHIPOKOHUYECKUH Ha- TIOPHBINA THAPOLUKIIOH;

3- BcachIBarOIMi TPYOONPOBOM; 4 — HAOPHEIH TPYOOIIPOBO/I;

5— BOmOOTBOAAIIAs TPYOA;

6- BX0oHOM MaTpyOOK T’MAPOLUKIO- Ha;

- naTpybOK BEpXHETO CIIMBA; 8 — MaTpyOOK HIKHETO CIIUBA; 9 — IPUEMHBIH KIlamaH;

10 - rugposneBaTop

Puc. 1

6. Ha xananmM3anmoHHON HACOCHOM CTAaHIIUK BO3MOKHO IMTPUMEHEHHUE IEHTPOOEIKHBIX 1
IIHEKOBBIX HAacOCOB. JlaliTe KOHCTPYKTHBHOE PEILICHHE HACOCHOM CTaHLMU IO ABYM BapuaHrtam. Ha
OCHOBAaHMM aHaJu3a BblOepuTe ee Haubojee SKOHOMUYHBIM BapuaHT.IlpaBuiIbHO 1M IHpHUBeIEHA
MOHT@)XHasi CXeMa BcachIBaloIIero TpyOompoBona Ha puc. 2. IIpm HeoOXOAMMOCTH BHECHUTE
VCIIPABJICHUS.

Puc. 2

7. [IpaBmiIbBHO 1M TpeACTaBiICHAa TEXHOJIOTHMYECKass CXEMa KaHaJIU3aluOHHON
HACOCHOM CTaHIIMM, COBMEIIIEHHOW C MPUEMHBIM pe3epByapoM, Ha puc. 3. [Ipu HeoOxoaumocTu
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BHCCHUTC UCIIPABJICHUSA.

o

Puc. 3
8. [IpoeKTHpOBIIMKAMU  3allPOCKTUPOBaHA TJIaBHAs KaHAJIM3AllMOHHAs HACOCHAs
CTaHLUA OTACIIBHO PACIIOI0KEHHBIM IIPUEMHBIM pe3epByapoM. JlaliTe OLICHKY 3TOr0 PEILICHMUS.
9. OTMeTKka OCH HAacoCOB BOJONPOBOAHON HACOCHOM CTaHIMUM BTOPOTO MOIbEMaA

npunsata paBHoi 111,25 m. OOGocHyHTe WJIM OTBEPrHUTE JAHHOE pPEIICHHE C YYEeTOM TOTO, YTO
JIOIyCTUMasi TeOMETpUYECKasi BBICOTA BCAChIBAHUS Hacoca COCTaBISIET 4,5 M, OTMETKa JIHA pe3epByapa
yrctoit Boasl — 105,5 m.

10. OTMeTKa HM3a HAaTOPHBIX BOJOBOJOB JUAMETPOM YCIOBHOIO nmpoxoaa 200 MM
BOJIOTIPOBOAHOI CTaHIIMK BTOPOro nojabeMa coctasiseT 135,71 m. ['myOuna npomep3anus rpyHTa B
palioHe pacIooKEeHUs JaHHON HACOCHOM cTaHIuu cocTaBisgeT 1,6 M. OO0OCHYITE WM OTBEPTHHUTE
JTAaHHOE PEellCHHE, €CIM OTMETKA TTOBEPXHOCTH 3eMJTH Y HacoC- HOM cTaHIMU cocTaBisieT 137,66 M.

11. I'myOGuHa 3a10’keHUs1 HAOPHBIX BOJIOBOJOB KaHAJTU3AIMOHHON HACOCHOW CTAaHIIUHM AMAMETPOM
ycnoBHoro npoxona 200 MM npunsta paBHoi 1,3 M. OOoCHY#TE WM OTBEPTHUTE JaHHOE PELICHHUE,
eciM ri1yOrHa TpoMep3aHus TPyHTa B palioHe CTPOUTEIHCTBA HACOCHOM CTaHIIMK cocTaBisieT 1,6 m.

12. YnaaneHue ApeHAXHBIX BOJ, OOpa3yIOMIMXCS B KaHAIM3ALMOHHOM HACOCHOW CTaHIUH, W3
CHELMATBHOTO MPHUSIMKAa BO3MOYKHO TOJBKO MOIPY’KHBIM MJIM BOAOCTPYHHBIM HacocoM. Pa3pabotaiite
TEXHOJIOTUYECKHUE CXEMbl YCTAaHOBKHM YHIaJCHHUs APEHAXHBIX BOJ IO JIBYM BapHaHTaM. Bwibepute
HanOoJiee IpUeMIIEMBbIN BapUaHT.

13. Heo6xomumo yBEIMYHTH PacXoj CKaTOro BO3JyXa, MOJAaBAaEMOro B a’dpoTeHKH. [ 3Toro
HYXXHO YBEJIMYUTh YUCIO pabodnx BO3AYXOAYBOK. Pa3MecTUTh HOBBIE BO31yXOyBKH BO3MOXHO JIHOO
B TIOMEIICHUHU CYIIECTBYIOIIEH BO3IYyXOIyBHOH CTaHIMH, JUOO B 3/JaHUU HOBOHM BO3IyXOIYBHOM
craHuuu. Ha oCHOBE TE€XHHMKO-KOHOMHYECKOI'O CPAaBHEHMsI BapUAHTOB BhIpAOOTalTe ONTHMAlIbHOE
pelIeHHe [JaHHOTO BOIPOCA, €CJIM KamuTaJbHbIE 3aTpPaThl HAa paCUIMPEHUE CYLIECTBYIOIIEH
BO3JIYXOJYBHOM cTaHIIMK COCTABILIIOT 4980 ThIC. pyOJieli, a Ha CTPOUTEILCTBO HOBOM BO3yXOTyBHOM
cranuuu — 12650 Thic. pyOneit. Ilpm sTOM SKCIUTyaTallMOHHBIE 3aTpaTbl Ha paclIMpeHHe
CYIIECTBYIOIIEH BO3TyXOAYBHOW CTAHIIMHM COCTaBIAIOT 2875 ThIC. pyOsei, a MpHU CTPOUTEIHCTBE
HOBOM cTaHuu — 4650 ThIC. pyOIei.

14.  Tlogbepurte MapKy BO3JyXOJyBKH, HEOOXOIMMOMN JAJIS MOAAYH BO3IyXa C pacxonoMm 12 m 3 /c.
Boznyx temnepatypoit +30°C nogaercss K moTpeOUTENsIM 1Mo Bo3ayxoBoay auamerpoM 1000 MM u
nuHOM 125 M. Tlotepu Hamopa Ha €UHUILY JJIMHBI BO31yX0Boja cocTaristor 0,18 Mm/M, CKOPOCTh
JBIDKEHUS Bo3Ayxa B HeM 14.4 m/c, cymma Ko3((UIIMEHTOB MECTHBIX CONPOTUBIEHUH — 3,58, a
MOTEPH HAIoOpa B MOTPEOUTENIX — 5,5 M.

15. OTMeTKa OCH HacOCOB, YCTAHOBJICHHBIX B KaHAJIM3AIMOHHOW HACOCHOW CTAHIIMH, COCTABIISIET
43,5 M. OG0CHYIHTE UM OTBEPTHUTE JAHHOE PEIIeHNE, €CITM OTMETKA JIOTKA IMOIBOSIIECTO KOJUIEKTOpa
coctaisieT 49,25 M, nomyctumasi reoMeTpudeckas BbICOTa BCachlBaHUS HacocoB — 4,15 m.
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16.  IlpaBwibHO 1M TIpE/CTaBJIICHA TEXHOJIOTMYECKas CXeMa THIPOIMKIOHHON YCTaHOBKH
(puc. 4), obecrneuunBaronieli Oe3aBapuiiHyI0 pabOTy Hacoca MyTeM 3aJCpiKaHUs KPYIMHOU
B3BECH.

A T T

Puc. 4

1 — nMITMHIPOKOHWYECKUI HATTOPHBIN THIPOLMKIIOH; 2 — HACOC;

3- BcachIBaroIMil TPyOGOMPOBOI;
4— HanopHblii TpyOOIIPOBOI; 5 — BOA0OTBOAsIIAs TPYOA;
6— BX0HOM TATPYOOK MHAPOLUKIOHA;

7— naTpy0OK BEPXHETO CIMBA; 8 — MaTPy0OK HMKHETO CIMUBA; 9 — TUAPOSIIEBATOP
17. Omnpenenure 4uciao pabOYMX HACOCOB, YCTAHOBJICHHBIX HA KaHAJIM3aIIMOHHONM HACOCHOM

CTaHIIMU, €CJIM MAaKCUMAJIbHBIN MPUTOK CTOYHBIX BOJ cocTaBisieT 2290 m 3 /4, a MUHUMAaJIbHBIA — 236
ia/c.

18. Ha BomompoBOIHONW HACOCHOM CTaHIIMM BTOPOTO MOJbEMa YCTAHOBJIEHO TPU MapaJIECIbHO
paboraronux Hacoca. Ompenenure MPOU3BOAUTEIBHOCTh OJHOTO HACOCA, €CIM PAacXo] BOJBI B Yac

3
MaKCHUMaJIbHOTO BoJonoTpebaeHus coctapiseT 1520 M~ /4.
19. Onpenenure CKOPOCTh JBMXKCHHS BOJBI BO BCAaCHIBAIOIIMX TPYyOONPOBOJAX HACOCOB
auamerpom 500 M, YCTAQHOBJICHHBIX ~ Ha  KAHAJIM3AI[MOHHOW  HACOCHOM CTaHINU

npousBoauTensHocThI0 1800 M 3 /4. Ha cTaHIiMM ycTaHOBJICHO J1Ba pabo4MX Hacoca.

20. Onpenenure AIUHY BO3AYXOBOAA, €CJIU IOTEPU HAMoOpa o €ro JuiMHe coctasisatoT 0,15 M npu
noTepsix Hanopa Ha eauHuIly JuHbl 0,005 mm/Mm. [laBnenue cxxaroro Bo3mayxa cocrasisier 0,15 MlIla,
a ero temmeparypa +40°C.Omnpenenure UIMHY BO3yXOBOJA, €CIM OOMMN TpeOyeMblil Hamop
BO3AYXOAYBKH cocTaBigeT 4,85 M, MOTepU B BO3MYXOAYBKE Ha MeCTHbIe conpoTuBieHus — 0,07 m, a
norepu Hamopa B morpeburensx — 4,59 m. Ilotepu Hamopa B BO3IyXOBOAE Ha €IUHMILY JUIMHBI
coctassitor 0,007 mm/M, naBienne cxxaroro Bozayxa — 0,12 MIla, a ero temneparypa +30°C.

21.  Omnpegenute UIMHY HANOPHBIX BOJOBOJOB  KAaHAJW3AIMOHHOW HACOCHOW  CTaHIMH

MpOU3BOAUTENBHOCTHIO 3075 M 3 /4, ecnu TpeOyeMbIii HAOp HACOCOB ITOW CTAHIMHM paBeH 36 M,
OTMETKa YPOBHS BOJbI B NPUEMHOM pe3epByape — 49,25 M, a OTMETKa ypOBHS BOABI B IIPUEMHOMN
KaMepe OYUCTHBIX COOpYKeHu — 66,7 M. KaHanuzanmoHnHas HacCOCHasi CTAHIIMSI UMEET JIBa HATOPHBIX
Bo0BOIa ArameTpom 600 M.
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22. Onpenenure Hanop Hacoca ¢ mogadend 1440 m 3 /4, TIepeKaYnBaroIero BOJAOIPOBOIHYIO BOIY,
€CIIM MOIIHOCTh €ro ayieKTpoaBuratens cocrasiser 250 kB, xosd¢dunuent 3amaca MOIIHOCTH Y
JaHHOTO Hacoca paseH 1,15, a ero KIIJI pasen 75%.

23. Omnpenenure YUCIO ABAPUMHBIX MEPEKIIOYEHUH Ha JBYX HAMOPHBIX  BOJOBOJAX

KaHaJIM3al[MOHHOM HACOCHOM  CTaHIMM MPOM3BOJIUTENIBHOCTBIO 2454 M 3 /4, eci X JTHAMETP
paser 600 mm, ymHa 1900 M, a pazHuIa MeXAy TpeOyeMbIM U aBapUHBIM HArlopoM cocTasisieT 19,5
M.

24.  OTMeTKa TOBEPXHOCTU 3€MJIM B TOYKE BOJONMOTPEOJCHHUS Al CUCTEMbI BOJOCHAOKEHUS C
OamrHe B Hayaje CETH COCTaBseT /5,2 M, a OTMETKa JHAa pe3epByapa uyucToil Bombl — 44,1 M.
Omnpenenute CBOOOJHBIN HAMoOp B JUKTYIOLICH TOYKE MPH IOKape, €CIM BOJOMPOBOIHAS HACOCHAS

CTaHIIMsI BTOPOro MoabeMa ¢ mojadeil npu noxkape 3960 m 3 /4 UMEET JiBa HAIOPHBIX BOJIOBOJAA W3
CTalmbHBIX TpyO mmuHOM 2,5 kM um aumamerpom 800 MM; moTepu Hamopa BO BCACHIBAIOIIUX
TpyOompoBoaax paBabl 0,45 M, a TpeOyeMbIii Hamop TP TMOXape COCTaBisAeT 54,5 M.

25. Onpenenure kodhdUIMEHT crpoca I KaHATW3AIMOHHON HACOCHOW CTaHIMU, B KOTOPOH
YCTAaHOBJICHO TpU paboumx Hacoca ¢ djekTtpoaBurarensmu wmomHocTeio 450 kBrt. KIIJ
anekTpoABurateneit cocraviuser 85%, koadpdumment ux wmommoctn — 0,9, a MomHOCTH
YCTaHOBJICHHOTO Ha cTaHIuK TpanchopmaTtopa — 1420 kBA.

26. OTMeTKka OCHM HAaCcOCOB MPOMU3BOAMTEIBHOCThIO MO 1440 ™M 3 /4, YCTAaHOBJIEHHBIX Ha
BOJIOITPOBOAHON HACOCHOM CTaHIIMM BTOPOro mojabeMa, paBHal38,75 m. Omnpenenute OTMETKY JHA
pe3epByapa YMCTOM BOJbI, €CJIM JOIMYCTUMBbIN KAaBUTALMOHHBIN 3a1ac HaCOCOB cocTaBisieT S5 M. [lotepu
Haropa BO BCaChIBAIOIIUX TPyOONpoBojgax HacocoB cocTaBisioT 0,28 M, a nuaMerp BXOJHBIX
naTpyOKOB JaHHBIX HACOCOB — 250 MM.

27.  Ompenenure TEOMETPUUYECKYIO BBICOTY BCAChIBaHUS pabOYero Hacoca, YCTAaHOBIEHHOTO Ha
BOJIOTIPOBOJAHON HACOCHOW CTaHIIMU BTOPOTO MOABEMA, €CIH ISl €r0 3aJIMBKHU UCIONb3YETCS] BAKYyM—

Hacoc c nmomaueit 4 m 3 /muH. JITMHA BCACHIBAIONMIETO TPYOOIIPOBOIa COCTABIISECT 35 M, a €ro IUaMeTp
600 mm.

28. Onpenenure kK03HPUITUEHT MOJIE3HOTO ACHCTBUS BOJOIPOBOIHON HACOCHOW CTAHITUH BTOPOTO
noabeMa, Ha KOTOPOW yCTaHOBJIGHO TpU paboumx Hacoca. OnuH Hacoc paboraeT 6 4 B CyTKH, JBa

Hacoca — 11 u B cyTku, a Tpu — 7 4 B cyTku. [lomaua ogHoro Hacoca cocranisier 900 m 3 /4, a ero
tpeOyembiii Hamop 32,56 m. KIIJI omnoro nacocHoro arperara coctasisier 87%, KIIJ[ omnoro
HACOCHOTO arperara Ipu ero mnapajuienbHoil padore ¢ npyrum — 85%, a KII/| onHoro HacocHoro
arperata Ipu €ro napauieJabHoi padoTe ¢ 1Byms Ipyrumu — 83%.

29.  Omnpepenuts momady Hacoca (puc. 1.1), ecnu pacxol >KUAKOCTH depe3 HUMKHUM CIMBHOM

naTpyOOK THAPOLMKIOHA COCTaBIISET Qu cn . =01 nfk, MIPOU3BOJUTEIBHOCTh THIPOLMKIIOHA

COCTaBJISIET QFLI =1,25 n/c, a pacxo/1 10 BOJOOTBOIAIICH TpyOe QB.T. =0,27 1/c.

30.  CxemaTuyHO MpeAcTaBbTE KOMIOHOBKY MAIIMHHBIX 3aJI0B HACOCHBIX CTAHIIHH:

a) OJHOPSITHOE PACIOJIOKEHHUE TISITH HACOCOB;

0) IBYXpsIIHOE PACIIONOKEHHE IISITH HACOCOB;

B) OJTHOPSITHOE PACIIONOKEHHE YEThIPEX HACOCOB C HAIIOPHBIM KOJIJIEKTOPOM BHE MAIIMHHOIO 3ajia.
OO6ocHyiiTe TyTH CHUXEHUS CTPOUTEIBHOM KyOaTyphl HACOCHOM CTaHIIUH.

VYKaxuTte NpenuMyIiecTBa U HEIOCTATKU KaKIOW CXEMBI.

31. Yem ompenensercs riryOMHa 3a710KEHUSI HATIOPHBIX TPYOOIIPOBOJIOB:

a) KaHaJU3aIlMOHHONW HACOCHOM CTaHIINH;

0) BOJIOTIPOBOIHOM HACOCHOM CTAHIIMH BTOPOTO MOABEMA.

32. [TonbepuTe BakyymM—Hacoc [Jisi 3aJlMBKM HACOCOB, YCTAaHOBJICHHBIX Ha BOJOIPOBOJIHOMN
HACOCHOHM CTaHIIMM BTOPOTO Mojabema. J[IiMHa BcachIBAIOUIMX TPYOONPOBOAOB COCTaBIsAeT 27,5 M, UX
nuametp — 600 MM, a reoMeTpudecKas BbICOTa BcachiBaHUS — 2,25 M. COCTaBbTE CXEMY MOJKIIOUYEHUS
BaKyyM—Hacoca.
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33. [TonbepuTe MapKy pemieTKH, YCTaHAaBIMBAa€MOM B KaHAJIW3alIMOHHOW HACOCHOM CTaHIIWH,

3
npousBoautensHocThio 100 Thic. M T /cyTr. CocraBbTe cxemy ee ycTaHoBKH. [lonbepute Mapky
JIpOOWIIKH, YCTaHABIMBAEMOM HA CTAHIIMH, €CIM HOpMa BOJOOTBeAeHUs cocraBisier 230 n/cyr. Ha
OJIHOTO YeoBeka. MakcUMaIbHBIM YaCOBOM MPUTOK CTOKOB cOcTaBiseT 6,5%.

Hmems nasvixu (IIK 6.5), (TIIK 5.5):
34. OO0bem Oaka BOJOHANOPHOM OalIlHKW, OMpEAENICHHBI C ToMmombplo Tabn. 1, B koTopoit
NpEJCTaBICH pPEXHM pabOThl BOJOMPOBOJHON HACOCHOM cTaHmumu Broporo moabema (BHC-II),

3
cocraBisier 1970 ™ . IIpoBepuTh IPaBUIBLHOCTH HTOrO ONPEIAEICHUS, €CIU PACXOi BOJBL,
HEOOXOAMMOM ISl TYIICHHS TMoXKapa, cocTtamisier 40 j/c, a MPOW3BOIUTEIHHOCTh BOIOMPOBOIHON

HacocHoI ctanmuy — 30000 M3 /CYTKH.
35. OO0veM mpUEMHOrO pe3epByapa IJIaBHOM KaHanu3anmoHHoW HacocHoi cranuuu (KHC),

. . 3
OTIPEIETICHHBIN C MTOMOIIBIO Ta0J. 2, B KOTOPO# mpecTasiieH pexxum padotsl KHC, coctaBnser 96 m
[TpoBepuTh MPAaBHIBLHOCTH ATOTO ONPEACICHHS, €CIH IMPOU3BOJAUTEILHOCTh HACOCHOW CTAaHIIUU

coctapysier 24000 M3 /CyT.

36. [IpuTOK CTOYHBIX BOJ Ha KaHAIM3AUUOHHYK) HACOCHYIO CTaHUUIO 3HAYUTEIBHO HUXKE
pacueTHbIX pacxonoB. O yem 31o roBoput? KakoBbl Bamu aeicTBus?

37. IIponsonuia aBapus Ha HAIOPHOM BOJOBOJE BOJOIIPOBOJHOM HACOCHOW CTAaHLMHU IIEPBOTO
noabeMa. KakoBel Bamu geiictBus’?

38. [Ipon3BoaUTEILHOCTH BOJONPOBOAHON HACOCHOM CTaHIIMU BTOPOTO MObEMA COCTaBIsET 2362

M 3 /4. OHa 000Opy/OBaHa JABYMS BCACBHIBAIOIIMMU TPYOONPOBOJAAMH M3 CTAIBHBIX TPYO IMAMETPOM

ycnoBHoro npoxoaa 1000 MM 1 1ByMsI 4yTyYHHBIMH HaIllOPHBIMHU BOJIOBOJIAaMH C TUAMETPOM YCIIOBHOTO
npoxona 200 mm. [Ipu skcnepTu3e mMpoekTa JaHHON HACOCHOM CTaHUMHU Obula OOHapy)kKeHa OlIMOKa
NpOeKTUPOBIIMKOB. O0OCHYiTE 3akitoueHue sKcnepToB. K KakuMm mociaencTBUsM MPUBEIET OLIMOKa
IIPOEKTUPOBILUKOB?

. 3
39. [TonmHast emMkocTh Oaka BomoHamopHoi OamHu coctaBisier 1600 M ~ . TIpou3BOAUTEIHHOCTD
BOJIOTIPOBOJHOM HACOCHOHM CTAaHIIMM BTOPOTO TMOABEMa, IOJAIoNmed BOAYy B OalrHIO B Hayajo

BOJIOTIPOBOJHON CETH HACEJICHHOTO0 IyHKTa, COCTaBisieT 42 ThIC. M 3 /cyT. MakcuManbHas
MOJIOKHUTEIbHAS PA3HOCTh OPAMHAT MHTETPAIbHBIX TPaQUKOB BOAONOTPEOICHUS U MTOAaYH COCTABIISET
1,56%, a MakcumalibHas OTpHUILIATEIbHAs Pa3HOCTh OpJIAMHAT ATHX rpadukoB — 2,24%. Pacxon Boabl Ha
TyLIEHHE TI0XKapoB B JAaHHOM HaceleHHOM myHKTe coctaBisier 70 n/c. IlokapHas HMHCHEKIUSA
norpedoBaja OT aJMHHHMCTPALUU HACEICHHOTO IMYHKTAa MPOBECTH PEKOHCTPYKIIMIO BOJOHAMOPHOM
Oamran. OOOCHYHTE IEHCTBHS TIOKAPHOW MHCTICKITUH.

40. B BoonpoBo1HON HACOCHOM CTAHIIMM BTOPOTO MOIbeMa MIPOU30IILIA aBapusi: cropesna oOMOTKa
anekTpoasurarens mouiHocteio 100 kBt. HenocpencTBeHHO nepen aBapueil mojava BBILISALETO U3

3 .
CTposi Hacoca cocTaBisia 828 M = /4, a Hanop — 0,45 MIla. Koaddunuent monesnoro aeicTBus
Hacoca coctaBisier 60%. B uem mpuunna aBapun? OOOCHYHTE MPOEKTHOE pEIICHHE, MO3BOJSIONICE
obecreunTh 0e3aBapuitHyt0 paboTy ATOM HACOCHOW CTaHITUU.

41. INTomaya KaHAIM3AIMOHHON HACOCHOM CTaHIMK cocTaBisieT 2304 m 3 /4. Ha maHHONW HacoCHOU
CTaHOUU YCTAHOBJICHO JBa pa60qnx Hacoca. I[J'DI HU3IroTOBJICHHUSA BCACBhIBAKOIIIUX pr6OHpOBO,Z[OB
WCITOJIH30BaHbI acOECTOIIEMEHTHBIE HamopHbIe TPyOsl auameTpoM 150 mm. [IpoekTHas opranu3zamus,
oOcrenoBaBiiasi 3Ty HAaCOCHYIO CTaHIIMIO, PEKOMEHJOBajla 3aMEHY BCACBHIBAIOIIMX TPYOOMpPOBOJIOB.
Ob6ocnyiiTe npuHsToe pemeHue, Onpenenure THI U COPTAMEHT TPYO, KOTOPbIe MOXHO HMCIIOJIB30BaTh
JUTSL MOHTaKa BCAaChIBAIOIIUX TPYOOIPOBOIOB B JAHHOM CITy4ae.

42. Ha mpoektupyemMoii BO3AyXOMyBHOW CTaHIIMU TPETyCMATPUBAETCS YCTAaHOBKA TpexX pabodmx
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BO3IyXOJIYBOK U JIBYX PE3ePBHBIX. DKCIIEPTHI, JABIINE OT3BIB HA ATOT pabO4YMil IPOEKT, OOHAPYKUITU
OIIMOKY IPOEKTUPOBIIMKOB. B ueM 3Ta ommbka?

43. Bo3nyxomyBHas cTaHIMsI TPOW3BOAMTEIBHOCTBIO 52 THIC. M 3 /4 MMeeT BO3AyX03a00pHOE

YCTPOHCTBO, 000PYIOBAHHOE JABYMsI KOpOOYAThIMU (PHIIBTpaMH, TIJIOMAa6I0 1 M 2 Kaxaplid. C 1enpro
oOecrieyenuss Oe3zaBapMifHOM pabOTBl  BO3AYXOAYBHOW CTaHIMHM OBUIO TPUHATO  peEIICHHE
JI0000PYIOBaTh €€ eIlle ABYMs TaKuMU ke PprbTpamu. OO0CHYHTE ATO peIeHUE.

44, O06ocHyiiTe BO3MOKHOCTH 3aMEHBI TYPOOKOMITpECCOpa TypOOBO3TYXOyBKOM.

45, BononpoBogHass HacocHas CTaHIMS BTOPOTO TMOJbeMa HE OO0OpYJIOBaHA IOIHEMHBIMHU
MexaHu3MamMu. BpicoTa Hag3eMHOTO CTPOCHMsI ATOW CTaHIUMU cocTaBisieT 2,75 M. OOOCHyHTE WM
OTBEPrHUTE JAHHOE TEXHHUYECKOE PEIICHHE, €CIIM dTa BOIOMPOBOJHAS HACOCHAS CTAHITUS SBISCTCS
nory3ariny0iaeHHoi. CocTaBbTE €€ BRICOTHYIO CXEMY.

46. JlomycTUMO 1M yMEHbIICHHE JHaMeTpa padoyero Kojeca Hacoca, OBICTPOXOJHOCTh KOTOPOTO
pasHa 100, ¢ 540 go 500 mm?
47. CxemMaTUYHO MpPeACTaBbTE KOMIIOHOBKY KaHAJIW3Al[MOHHONW HACOCHOM CTaHUUHU C Tpems

pabodyrMu HaCOCAMH:

a) pasleNbHYIO;

0) COBMEIIICHHYIO;

B) IIIAXTHY;

T') CO IITHEKOBBIMH HACOCAMH.

48. CxeMaTHuHO pa3paboTaiTe KOHCTPYKIIMIO BCACHIBAIOIIETO TPYOOIIPOBO/Ia KaHATH3AIIMOHHON
HAaCOCHOM CTaHIIUH.

49. IlpencraBbTe CIEIYIONUIME CXEMbI BOAOIPOBOIHBIX HACOCHBIX CTAHIMH MEPBOTO MOABEMA:

a) OeperoBasi COBMEIICHHOTO THIIA;

0) OeperoBast pa3JIeIbHOTO TUTIA;

B) pyCJIOBasi COBMEILIEHHOTO THIIA;

T') pyc/oBas pa3felibHOTO THIIA.

50.  IIpencraBbTe cneayrolue CXeMbl BOJONPOBOIHBIX HACOCHBIX CTAHIIMMA MEPBOTO MOABEMA,
3a0MPAIOUINX MTOA3EMHbIEC BOJIBI:

a) ¢ UHAUBUAYAIbHBIMU HACOCHBIMH YCTaHOBKaMHU;

0) ¢ TPYNIIOBBIM BO032a00POM.

51. CxemMaTu4HO NPEICTaBbTE KOHCTPYKIIMIO HACOCHO—KOMIIPECCOPHOM BOJIOTIPOBOTHOM CTAHITMHU 1
TUIPOITHEBMATHYECKON YCTAaHOBKU TIEPEMEHHOTO JIaBICHHSI.

52. CxeMaTh4HO NMPEeCTaBbTE KOHCTPYKIUIO:

a) IIECTEPEHHOI0 HACOCa;

0) MOPIIHEBOTO HACOCA;

B) apaudra;

I') BOAOCTPYIHOI0 Hacoca.

53. CxemMaTuyHO NPEeACTaBbTE KOHCTPYKIIHIO JIOMACTHBIX HACOCOB:

a) IIEHTPOOEIKHOTO;

0) oceBoro;

B) IMAaroHAJIBHOTO C padOYUM KOJIECOM 3aKPBITOTO THIIA;

T') IMaroHAJILHOTO C pabovYrM KOJIECOM OTKPBITOTO THUIIA.

54, CxeMaTh4HO NMpeACTaBbTe KOHCTPYKIINIO KOpOOUaTOTO (GUIBTPaA ISl OUUCTKHA BO3IyXa.
95. CxeMaTu4Ho MpeCTaBbTe KOHCTPYKIIMIO BO3AYX03a00PHBIX COOPYKEHUI Ha BO3IyXO0TyBHOM
CTaHIIUH.

56. [IpencraBbTe cXeMy:

a) SJIEKTPOMAarHUTHOTO pPeJie;

0) cTpyitHOTrO pere;

B) AJICKTPOJIHOTO JIaTUYNKA YPOBHS;
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I') AaT4MKa KOHTPOJIA 3a 3aJIMBKOM Hacoca.

57. TlpencTaBbTe CXEMBbI PACIOJIOXKEHHUS HACOCHBIX arperaToB B HACOCHOM CTaHLIUU KPYTJIOi (pOpMBI:
a) B OJTMH PS;

0) B 1Ba psina;

B) yCTYIIOM;

T') paiuaIbHO.

58. CxeMaTUYHO NpeICTaBbTe KOHCTPYKIUIO HACOCHBIX CTAHIIMIA:

a) JJIs IepeKavykyu aTMOC(EPHBIX BOJ;

0) 1151 IEpeKaYKU OCaIKa;

B) MIOBBICUTEIBLHOI;

T') HTAPKYIISAIUOHHOM.

59. IIpencraBbTe CXeMy YCTaHOBKHM Hacoca IS IEPEKAUYKH CTOYHBIX BOJI, COAEPIKALINX OOIbIIOe
KOJIMYECTBO KPYIIHBIX B3BEUICHHBIX BEIECTB, C IPUMEHEHUEM THIPOLIUKIOHHON YCTAaHOBKH.

60.  Omnpenenute MeCTHbIE NTOTEPH HANOpa B BO3AYXOBOJE, €CIU CKOPOCTb JBUKEHMS BO3/lyXa B

HeM coctasisier 10 m/c, maBnenne Bo3ayxa 0,17 Mlla, ero temneparypa +30°C, mnotaocts — 1,8 k1/m

3
. Ha JaHHOM BO3AYXOBOAC HMCIOTCA CICAYIOIINEC MECTHBIC COIIPOTHUBIICHHA: IICPEXOJ], KOJICHO,

3aJ[BUJKKA U TPOMHUK Ha MPOXOJ.

61. Onpenenure Hanop Hacoca ¢ nogauen 1440 m 3 /4, IepPEKAUYMBAIOIIIEr0 BOIOTPOBOIHYIO BOAY,
€CJIM MOIIHOCTh €ro AyeKTpoaBurareis coctabiser 250 kBT, xoaddumueHT 3amaca MOIIHOCTH Yy
JaHHOTO Hacoca paseH 1,15, a ero KIIJI pasen 75%.

62. Onpenenure YWUCIO ABAPUMHBIX MEPEKIIOYEHUH Ha JBYX HAMOPHBIX  BOJOBOJAX

N o 3
KaHaJIU3al[MOHHOW HACOCHOM CTaHIMKM MPOU3BOJUTENBHOCTRIO 2454 M © /4, ecnu UX AWaMETpP

paser 600 mm, ymHa 1900 M, a pazHuIa MeXAy TpeOyeMbIM U aBapUHBIM HArlopoM cocTaBiisieT 19,5
M.
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Ipunooicenue 6

Tunosble Kelc-3a1aHNuA
Ymems (IIK-5.6):

1. HacocHblil arperat He 3alycKaeTcs, T.€. MOCJe MycKa AJEKTPOJBUTaTeNlsl B HAITOPHBII
TPyOOINPOBOJ HE MOJAETCS >KUIAKOCTb. YCTAHOBUTE BO3MOXKHBIE MPUYMHBI BO3HUKHOBEHUS
HEMOJIAI0K; IEHCTBUE MIEPCOHANA U CITIOCO0 YCTPAHEHUS HEMOA0K.

2. [Tomaua Hacoca B mporiecce paboTHl majaer. B ueM mpuunMHA ¥ KaK YCTPAHUTH STOT
HEJI0CTATOK?
3. [Tocne naxkatusa kHonkH «IIyCk» HACOCHBIN arperar He 3alyCKaeTcs, T.€. HE BpaIllaeTCs

BaJI SJIEKTPOABUTATENSI. KaKOBBI MPUYMHBI HETIOTAAKH M KaK €€ YCTPAHUTh?
Ymems(TIK-5.5):

4, YcTaHOBHUTE IPUUMHY U YKAXKUTE CIIOCO0 YCTpaHEHHUsI, €CH B IIpolecce paboThl yMEHbLIAeTCs
HATIOp HACOCHOTO arperara.

5. B xope skcmtyaranuy ycTaHOBIICHO, YTO OJIMH HACOC HE CO3/IaeT TpedyeMoro Hamopa. B gem
npuunHa? Kak ycTpaHuTh HemoJaaky?

6. HabmroaeTcst meperpeB 31eKTpOABUTATENs BCIEACTBUE NMEPETPY3KU. YKAXKUTE MPUUUHBI
HETOJIAKU U CIOCOOBI X YCTPaHEHHUS.

1. HaGmromaercst meperpeB Kopiryca Hacoca. YKaXHTE MPUYUHBI 3TOTO SIBICHUS U CIIOCOOBI UX
YCTpaHEHHSL.

8. Ha nacocHoit crannnm Habr01aeTcss BUOpAIKs 1 IIyM MPU paboTe HACOCHOTO arperara.
VYKa)kuTe NPUYUHBI 3TOTO SBJICHUS U CIIOCOOBI X YCTPAHEHUS.
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Ipunooicenue 7
Tunosble 3a1aHKsl K J1a00paTOPHBIM padoTam

Hmemo nasvixu (I1K-3.3):

Pab6ora 1. U3ydyeHue KOHCTPYKIIMH JUHAMUYECKOTO JIOMIACTHOT'O HAacoca.

Pabora 2. McnplTanre TMHAMUYECKOTO JIOITACTHOI'O HAacOoCa.
Ymemos (ITK-6.6):

Pa6ota 3. [1apannensHas paboTa AByX JUHAMUYECKHX JIOTIACTHBIX HACOCOB.
Pabora 4. [locnenoBarenbHas paboTa ABYX JUHAMUYECKHX JIOIACTHBIX HACOCOB.
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