MMHUCTEPCTBO OFPASOBAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMN
®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarHuToropckui rocy1apCTBEHHbIM TeXHUUECKU yHuBepcuTeT uM. .M. HocoBa»

S EBEDKIIAIO

wy v”:w‘ E
0 k«t» (Q,?w

, ‘*’22‘~7'26§{3§i<_irnfép;1 2016r

PABOYASA TPOI'PAMMA JTUCHUIIJIMHBI

B51.B./IB.10.01 Hacocbl, BEeHTHJIATOPHI H KoMpeccopbl B cucremax TT'B

HamnpasieHnue moaroroBku
08.03.01 «CtpouTenbCTBO»

[Mpoduis moaroTOBKH
TemnorazocHaOXeHUE U BEHTUIISIIIUS

YpoBeHb BhICIIEr0 00pa3oBaHus — OaKalaBpuar

HporpaMMa MOATOTOBKH — aKaJIeMHYECKUI 6aKanaBpHaT

®opma o0yueHus
3a049Hast
Wuctutyt CTPOUTENIbCTBA, APXUTEKTYPhI U UCKYCCTBA
Kadenpa YIIpaBJICHUS] HEABMKUMOCTBIO U HHKEHEPHBIX CUCTEM
Kype 4
Maruauroropck

2016.



Pabouas mporpamma cocrabinena ma ocrose ®I'OC BO o HAIpaBJICHUIO ITOATOTOBKH
08.03.01 «CtpouTenscTBO», YTBEPKICHHOTO npukasom MOuH P® ot 12 mapra 2015r. Ne 201.

PaGouas mporpamma paccmoTpena u ofobpeHa Ha 3acelaHHH Kadeapbl «YIpaBieHHe
HE/BIKUMOCTBIO M HHDKEHEPHBIX cucTeM» «_01 » centsbps 2016 r., ,mpogo Ne 1

/

3aB. kadenpoii I'.B. KoGenbkoB

Paboyas mporpamma 0106peHa MeTOHYECKON KOMHCCHE!H HHCTUTYTa CTPOUTENILCTBA,
apXUTEKTYphl X HCKyceTBa « 26 » okTa6ps 20 16 r., mpotokon Ne 3

i
I[Ipencenarens // M.B. ITepmsikoB
7
s
Pa6oyas mporpamma cocrasieHa: ZouenT kad. YHulC, K.T.H., IOUEHT
\ JLI'. CrapkoBa
Penensenr: rexHudeckuit gupekrop 000 «METAMy, K.T.H.. IOLEHT

[".A. [1aBioBa




JIHCT perneTpanuy H3MeHEeHHHA B NONO0/IHeHH i

Ne Paznen Kpatxkoe cogepxanue Jara. ITonnuce
0/ | IpOrpamMMBbl H3MEHECHHUSI/ TONIOTHEHH S Homep 3aB.
IIPOTOKOJIA Kadenpoii
3aceaHus
Kadeapsl : P
1 7 KoppeKTHpoBKa OLeHOUHBIX cpeacTB m1s | 01.09.2017 %V’é\//
IIPOBEJAEHMS IpOMeXyTouHOM arTecTanuu | [Iporokon Nel
2 8 AKTyaltd3alus pasmena  «Yuebno- | 11.09.2018
METOIMYECKOE u uHpopmanuonHoe | [IpoToxom Ne2 /f T
obecneyeHne TUCIUILITHHBD)
3 8 AxTyanma3anus OCHOBHO# u | 10.09.2019
JOIIOJIHUTEIBHOM nuTepartypsl, a Takxke | [IpoToxom Ne2
IIPOTrpaMMHOro obecrieueHuss U HHTEpHET-
pecypcoB B paznene «Y4aebHo-
METOIHYECKOE U HH(OpMaIMOHHOE
o0ecrieyeHue TUCIUIUIMHBD)
4 8 AxTtyanu3zanus OCHOBHOIA u | 01.09.2020
IOIOJHUTENBHON mmTepaTypsl, a Takxke | [Iporoxon Nel

IIpOrpaMMHOI0 obecneucHus | HHTCPHET-

pecypcoB «Y49e0HO-METOAUYECKOE |
UH(QOPMALIUOHHOE obecrnieueHue
THCLIATUTHHBD)




I_[e.m,}o OCBOCHHA NUCHUIIJIMHA «Hacocm, BCHTHUJIAITOPBI 1 KOMIIPECCOPBI B CUCTECMAX
TI'B» sBmsttoTes: popMupoBaHUE y CTYACHTOB 3HAHUN B 00JIACTH MPOSKTUPOBAHUS HACOCOB U
BO3YXOAYBHBIX CTaHHI/Iﬁ B COOTBETCTBHU C ﬂeﬁCTBYIOHlHMH HOPMAaTUBHBIMU TpGGOBaHI/ISIMI/I

33[[3‘11/1 AUCHUINIJIHHBI — YCBOCHHUC CTYACHTAMMU:

- U3YYCHHUC OCHOBHBIX 3aKOHOB JIBMIKCHHA XUJIKHX U F33006pa3HHX Cpea MPUMEHUTEIIb-
HO K O6’beMHbIM, JIOIIACTHBIM U CprfIHBIM Har"HeTaTcisiM,

- HABBIKOB BBI60pa HaAaCOCOB Ha MpCANPUATHH C YYCTOM CHeI_[I/I(bI/IKI/I IMPpOU3BOJICTBA U
KOMIIJICKCHOI'O MCITIOJIb30BaHW BOJBbI,

- IIOJIY4CHHUE HAaBBIKOB pacdeTa HarLeraTeliell B cHcTEMax TCHJ'IOCHa6)KeHI/I${, OTOIIJICHUA,
BCHTHUJIIIHMHU, KOHAUIIMOHHUPOBAHUSA U ra3oCHa0KeHHsI.

2. Mecto mucuniiimibl B ctpykrype OOII noaroroBku 6akanaspa

Hucnunmuna b1.B.JIB.10.01 «Hacockl, BeHTHIATOPBI M KoMITpeccopsl B cuctemax TI'By»
SBIISICTCSA TUCHMIUIMHOM BapHMaTUBHOM yacTh npodeccuoHanbHOro nukia npodumns — Terora-
30CHA0)KEHUE W BEHTHJISIIHSL.

W3yveHne NUCIUILITUHBI 0a3UPyeTCsl Ha 3HAHUSAX, YMCHHUSIX U HAaBBIKAX, IPHOOPETECHHBIX
CTYZICHTaMH B XOJI¢ U3Y4CHUs TUCIMIUTHH: «Matemarukay, «Dusukay, « THPpopmMaTukay.

3HaHHUS U YMEHUS CTYACHTOB, IMOJYYCHHBIC MPH WM3YYCHHH AUCHHUILTHHBI «HacocHoe u
BO3/yXO/JyBHOE 000pyI0BaHUE» OyIyT HEOOXOAMMBI UM IPH BBHIIOJHEHUU BBIMTYCKHOW KBaJIu-
(buKaOHHON PabOTHI.

3. KomneTenuuu ody4yaiomerocsi, popMupyemMbie B pe3yJabTaTe 0CBOECHHUS
AUCUMILIUHBI:

IIpouecc n3yuyenus nucuuiuinHbel «Hacocel, BEHTHIIATOPBI U KOMIIPECCOPBI B CHCTEMAX
TI'B» nanpasieH Ha GOpPMHUPOBAHUE CIETYIOIIX KOMITETECHITHIA:

Crp YPOBEHb OCBOECHUSI KOMIIETEHIIMN
YKTYPHBIN
JJIEMEHT . . .
<OMIIE IToporoselii ypoBeHb Cpennuii ypoBeHb Bricokuii ypoBeHB
TEHLIUH

OIIK-1 — cnoco0HOCTHI0 HCHOJIH30BATH OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHBIX M C-
HUIJIMH B POQeCcCHOHATBbHON 1esiTeIbHOCTH, IPUMEHATH METOAbl MATEMATHYECKOT0 aHAJIU-
3a M1 MaTeMaTH4ecKoro (KOMNbIOTEPHOIr0) MOAeTUPOBAHUS, TEOPETHYECKOT0 U IKCIEePUMEH-
TAJbLHOI0 HCCJIeT0BAHNUS

3HaTh

OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYUYHbIX JUCHUIUINH IPUMCHACMBIC B TUJAPO- U
AOpOJMHAMUKE, TCOPHUU JIOMACTHOTO ABHKCHHUA U KMHECMATUUCCKHUE CXCMbBI ABHUXKCHUA
JKUIKOCTU U T'a3d, 3aKOHOMCPHOCTH PEryJIMPOBAHUS pa60q1/1x MapaMeTpOB MAIlIMH

VYmMmern

Hcnonb30BaTh OCHOBHBIE 3aKOHBI JIOMACTHOTO JIBUKEHHUS W TMJIPO- a3poJiMHa-
MUKW, KHHEMAaTHYECKHE CXEMBbI JIBMIKEHUS KMIKOCTH WU raza , 3aKOHOMEpPHOCTH pe-
TYJIUpPOBaHUs paboUyuX MapamMeTpoB MalluH B MpodeccuoHambHOU AesTenbHocTh. Co-
CTaBIISITh YPaBHEHHUE SHEPreTUUYECKOT0 OaaHca CUCTEMBI M TATOAYThEBON YCTaHOBKHU

Bnanetn

MeTogamMu TEOPETHUECKOTIO U SKCIIEPUMEHTAILHOTO MCCIeA0BaHUs paboThl HC-
KYCCTBEHHBIX MMOOYIUTENEH TSTH.

HaBbikamu coctaBieHMs, aHaIu3a U UCIOJIb30BaHUs rpadukoB uX pabouux Xa-
PAKTEPUCTHUK.

K-8 - Bi1ageHneM TEeXHOJIOTHEH, METOJAMH JOBOAKH U OCBOCHHS TE€XHOJOrMYECKHX

NPOLECcCOB CTPOMTEILHOI0 NMPOU3BOCTBA, IKCILIYaTAllUM, 00CIYKUBAHUS 31aHUI, COOpY-
7KeHH i, HH/KEHePHBIX CHCTEM, IPOU3BOACTBA CTPOUTEJbHBIX MaTePHATOB, H31eJIHil U KOH-
CTPYKIHUIA, MAIIIMH U 000PYA0BAHUSA




3HaTh HazHnauenue , OCHOBHbIE KJacChl MPHUHIMIBI PabOThI M JKCIUIyaTallMd CO-
BPEMEHHBIX HACOCOB U BEHTWJIAITOPOB U KOMPECCOPOB

YmeThb [Tonb30BaThbcs TEXHOJIOTHEW MOHTa)Ka, METOAAMH JIOBOJIKH ,ITycKa MPHU IKC-
TUTyaTaIlu, U 0OCITY>)KUBAaHHUS COBPEMEHHBIX HACOCOB , BEHTHJIATOPOB M KOMITPEC-
COpOB

Brnanets HaBbikamMu ucCHBITAaHUNA , JUAarHOCTUKM M OLEHKH PabOTOCIOCOOHOCTH

HACOCHOTO M BEHTHJIIIUOHHOTO 000pYyJOBaHUS




4 CTpyKTYypa U coiepKaHue JUCHUILINHBI

OO0mast TpyI0€MKOCTh TUCIUTUTHHBI COCTABISIET 3 3a4eTHBIC equHUIBI, 108 4acoB B TOM 4YucIe:

-KOHTaKTHas pabora- 17

aynuTOpHas Harpyska — 16 akamg.gacoB

-camocTosiTenbHas padora — 87,1uacos;

- 3a4€eT ¢ OLIEHKOH — 3,9 yacos.
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1. Kpatkuit ucropuyeckuii 00630p pasz-| 4 1 0 0 10 |[lowck  momonHUTENbHOM | PPOHTAIBHBIN ONPOC OIIK-1 - 3yB
BUTHSI HArHETAaTENbHBIX MalluH (Haco- nHpOpMaUu TO 3aJaHHOMN
COB, KOMIIPECCOPOB, BEHTHJIATOPOB). Teme (paborta ¢ 6ubmuorpa-
Ponb OTeueCTBEHHBIX yUEHBIX B pa3BU- ¢uveckuM  Marepuanam,
THU TEOPUU U TPAKTHKU MPUMEHEHUS CIPaBOYHHKAMH, KaTallora-
HarHetaTtene. IIpumenenme Harmera- MH).
Telei B CHUCTEMax BOJOCHAOXKEHHS U
BOJIOOTBEJ/ICHUSI.
4 1 0 0 10 |TTomck JIOTIOJIHUTENBbHOM | PPOHTAJIBHBIN OIIPOC OIIK-1 - 3yB
2. Knaccudukanuss Harmerateneit mo uHpOpMalUK TO 3aJaHHOU
NpUHIUIY neicTBus. JlocTomHcTBa U teMe (paborta ¢ Oubamorpa-
HE/IOCTaTKM HarHeTarenel pa3IudyHOro (budyeckuM  MaTepualaMu,
tuna. O0IacTh X MPUMEHEHHS. CTpaBOYHHKAMH, KaTayora-
MH).
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4 1 2 0 10 |ITowuck JONTOIHUTEbHOM | PPOHTAIBHBIN OITpOC OIIK-1 - 3yB
MH(pOpMaUKA MO 3aJaHHOHN
3. Jlonactueie HarHetatenu. Cxema u (bopman g
. Teme (pabora ¢ 6ubmuorpa-
npuHIUn JeiictBus. OCHOBHBIE 3HEpre-
¢udeckuM  MaTepuanamu,
TUYECKHE TTapaMeTPhl paOOTHI.
CIpaBOYHUKAMHM, KarTajora-
MH).
4 1 2 0 10 |ITomck JIOTIOJIHUTENBbHOM | PPOHTAJIBHBIN OIIPOC OIIK-1 - 3yB
uHboOpMalMU O 3aJaHHOMN
4. nguBuyanbHbIE TEOPETHUECKUE H (popman A
teme (pabora ¢ 6ubauorpa-
peanbHble XapaKTepUCTUKH TypOoMa-
i ¢uyeckuM  MaTepuanamMu,
' CIpaBOYHUKAMHM, KaTajora-
MU
5. Pabora Hacoca B cetu TpyOompoBo-| 4 1 2 0 10 |Bemonnenwe gaboparop-|3aliura pesyabTaTos j1abo- |(I1K-8 - 3y
N0B. BHemHsAsA ceTh, €€ XapaKTepUCTH- HBIX PaboT, TIPeLyCMOTpEH-|PATOPHON PaGOThI
ka. Hamop pa3BuBaeMblli HacocoM. HbIX pabouyeil mporpammon
Touka »HepPreTHUECKOro paBHOBECHUS JUCLUTUIAHBL.
CHCTEMBI.
4 0 4 0 15 |Bomonnenue — naGopaTop-
6. CoBmecTHast paboTa HaCOCOB Ha OJTHY 3ammuTa pe3yIbTaToB J1a0o-
41 HBIX padoT, MpPeayCMOTPEH- o
cetb. [lapamnenbHoe U mocienoBaTelb- . .. |pPaTOpHOH paboTHI [1K-8 - 3yB
HBIX pabodell MmporpamMmoi
HO€ COE/IMHEHUE.
JVCIIATUTAHBL.
7. OcHOBBI JonacTHOro ABMXeHus. Ku-| 4 0 0 0 10 |TTouck ocHOBHON uH(OP-|PPOHTATBHBINA OIPOC OIIK-1 —3yB
HEMaTH4ecKas cXeMa JBUKECHUS >KUIK- Maluy IO 3aJaHHOM TeMe
koctu. OCHOBHOE ypaBHEHHE TypOoma- (pabora ¢ OGubmmorpaduye-
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mH (ypaBHeHue Oiiepa). OCHOBHbIE CKUM MaTepuajamMHu)
CIIOCOOBI PEeryJIMPOBAaHMS HATopa, pas-
BHBAE€MOT'0 HACOCOM.
8. BeHTHIATOpHI. Koucrtpyktusueie| 4 1 0 0 12,1 |Ilouck JONTOIHUTENbHOM | PPOHTAIBHBIN OITpOC [1K-8 — 3yB
0cOOCHHOCTH W BUIbl. OceBbIC U IICH- nH(pOpMALIUK TI0 33JaHHOU
TpoOexHble TypOomamuHbl. [Ipeumy- teMe (pabora ¢ Oubamorpa-
IIeCTBA U HEJAOCTATKU. J[MaroHaabHbIC U (GuYecKuM  MaTepuaaMu,
KaHaJIbHBIE BEHTUIATOPHI . OOmacTu ux CIPaBOYHHKAMH, KaTallora-
NPUMEHCHMUSI. MU
Hroro no xypcey 4 6 10 |0 87,1 3aueT ¢ OLEeHKOMN I1K-8 — 3yB
IN OIIK-1 —3yB




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

Peanuzamus KOMIETEHTHOCTHOTO MOJAXOAa MPeayCMaTPUBAET MCIOJb30BaHUE B y4EOHOM
MPOIIECCE aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHITHI B COUETAHUU C BHEAYIAUTOP-
HOM paboToii ¢ 11es1bI0 POPMHUPOBAHUS U PA3BUTHS MPOPECCHOHAIBHBIX HaBBIKOB 00yYaAIOLIUXCS.

[Tpu oOyueHuu CTyIEeHTOB AUCHUILINHE «HacoChl, BEHTUISTOPBI M KOMIIPECCOPHI B CHUCTE-
max TI'B» crengyer ocymiecTBIsATh clieayronine o0pa3oBaTelbHbIe TEXHOIOTHU:

1. TpaguuuoHHsie o0pa3oBaTe/bHbIe TEXHOJOTHM OPUECHTUPYIOTCS HA OpraHU3AIUIO
00pa30BaTeNbHOTO Mpolecca, MPEANoIaraily0 IpsMyl0 TPAaHCIALUIO 3HAaHUN OT MpernojiaBa-
TeNsl K CTYINEHTY (NPEUMYLIECTBEHHO HAa OCHOBE OOBSICHUTEIbHO-WIUIIOCTPATUBHBIX METO/0B
00yueHus).

Dopmbl yuedOHbIX 3AHAMULL C UCNOTb306AHUEM MPAOUUUOHHBIX MEXHOIOZUIL:

HNudopmaninonHas JeKIHs — MOCIeI0BaTeIbHOE U3JI0KEHUE MaTepuasia B JAUCHUIUIMHAP-
HOU JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMU (MOHOJIOT TPEmo-
JlaBaTers).

JlaboparopHas paboTa, OCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI M HAaBBIKOB Ha OC-
HOBE OMBITHBIX UCCIICTOBAHUA.

2. TexHoJsiornu npod/1eMHOro 00y4eHHs — OpraHu3anys 00pa30BaTEILHOTO IMPOLECcCa,
KOTOpasi MpeArnoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHHE yYEOHBIX MPOOJIEMHBIX
CUTYAIIUH U1 CTUMYJIMPOBAHMS aKTUBHOW MTO3HABATEIILHON JESTEILHOCTH CTY/ICHTOB.

Dopmbl yueOHbIX 3AHAMUIL C UCNOTB30BAHUEM MEXHOI0ZUI RPOOIEMHO20 00YyUeHUA:

[TpakTideckoe 3aHsTHe B (opme 1abOpaTOPHOTO MPaKTUKyMa — OpraHu3anus y4eOHON
paboThl, HampaBieHHAsl Ha PElICHHEe KOMILJIEKCHOW yueOHO-II03HaBaTeNbHON 3ajauu, Tpedyro-
el OT CTy/ICHTa MPUMEHEHHUS KaK HaydHO-TEOPETHUECKUX 3HAHHUM, TaK M MPAKTUYECKUX HABBI-
KOB.

3. UHTepakTHBHBbIE TEXHOJOIMU — OpPraHU3aIMsd 00pa30BaTEIBHOIO IMpoIecca, KOTopas
IpernoyiaraeT akTUBHOE U HENMHEWHOE B3aUMOJICHCTBUE BCEX YYACTHHMKOB, JOCTHKEHHE Ha
3TOH OCHOBE JIMYHOCTHO 3HAYMMOTO JJIsi HUX 00pa3oBaTelnbHOTO pe3ynbraTta. Hapsiny co crenu-
AIU3UPOBAHHBIMU TEXHOJIOTHSIMU TAKOTO POJA MPUHIIMI MHTEPAKTUBHOCTU MPOCIEKUBAETCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH.

5. NHdopmManuoHHO-KOMMYHHKAIIMOHHbIE 00pa3oBaTe/ibHbIe TEXHOJIOTHU — OPTaHU-
3a1Msi 00pa3oBaTENbHOIO MPOIECCa, OCHOBAHHAS HAa MPUMEHEHUM CHELHaTM3UPOBAHHBIX IPO-
TPaMMHBIX CpeJl U TEXHUYECKHUX CPEICTB paboThl ¢ HH(OpMALIUEH.

®opMbl Y4EOHBIX 3aHATUNA C HCIOJIB30BAHHEM HWH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM:

Jlexuus-Bu3yanusanusi — M3JI0KEHUE COJIEP)KAHUS CONPOBOXKJIAETCS Ipe3eHTauuen (ae-
MOHCTpaIel y4eOHbIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMax, B T.U.
WUTIOCTPaTUBHBIX, IPaUUeCcKuX, ayino- U BUJIEOMATEPHAIIOB).

6 YueOHO-MeTOAMYeCKOe o0ecleyeHne CaMOCTOSITeIbHOM padoThl 00y4YaroLUXCsl

IIpumepHasi CTPYKTYpa U coJep:KaHue pa3jeJia:

[To mucummumne «Hacockl, BeHTUIATOPHI U KoMIipeccopsl B cuctemax TI'B» mpemxycmot-
peHa ayIUTOpHAs U BHEAYAUTOPHAS CAMOCTOSATENbHAs paboTa 00yJaroiXcsl.

AynuTopHas caMmocCTosiTeNlbHasi paboTa CTYAEHTOB IpearojaraeT BbINOJIHEHHE jabopa-
TOPHBIX padOT, MPETYCMOTPEHHBIX pabouel MPorpaMMON TUCIUTUIUHBL..

BueaynuTopHas camocTosiTenbHast paboTa COCTOMT M3 MOMCKA JIOTOJIHUTEIbHONH MH(DOP-
MaluH 1o 33/JaHHOM Teme (pabota ¢ OmbinorpaduyeckuM mMaTepuanaMy, ClipaBOYHHUKaMH, Ka-
TaJoraMu



7 OueHOYHbIE CPeICTBA /IS POBeAeHNsI POMEKYTOYHOM aTTecTallun

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{H()ﬁ aTTecTaluu.

CTpyKTYpHBI 3JIEMEHT
KOMIIETEHIH

[TnanupyemMble pe3ynbTaThl 00y4eHUS

OneHouyHble CpeaCcTBa

OIIK-1 - Oﬁ.l'laI[aTb CIOCOOHOCTBHIO HCII0JIb30BATh OCHOBHbIE 3AKOHDI €CTECCTBCHHOHAYYHBbIX TUCIHUIIJIMH B HpO(l)eCCHOHaHbHOﬁ HEATECJIBbHOCTH,
NPUMEHATDb METOABI MATEMATHYCCKOI0 aHAJIN3a 1 MATEMATHIECCKOI'O (KOMIII)IOTepHOFO) MOACTUPOBAHUA, TEOPETHICCKOI'O U IKCIIEPUMCHTA/I b~

HOI'0O UCCJICI0OBaAHUA

3HaTe

OCHOBHBIE 3aKOHBI €CTECTBEHHO-
HAyYHBIX IUCIHHIUIUH NPUMEHSEMbIE B
TUAPO- U a’pOJMHAMUKE, TEOPUH JIO-
MACTHOTO JIBIDKEHUSI U KHHEMAaTHYeCKUe
CXEMBbI JIBUKEHUS JKUJKOCTH U Tasa, 3a-
KOHOMEpPHOCTU pEryJlupoBaHus pado-
YUX [IapaMEeTPOB MAIIUH

IlepeyeHb KOHTPOJIBHBIX BOIPOCOB /ISl IOATOTOBKH K 3a4eTy

1. HazHaueHue, OCHOBHBIE TUIIBI U KJIacCU(UKALIMS HarHETATENeH.

2. OCHOBHBIE TTapaMeTPhl MAIIMH, MMOJIAIONINX JKAIKOCTH H Ta3bl U UX B3aUMO-
cBs3b. [lomaua Hacoca.

3. JlaBieHue u Hamop, pa3BUBacMbIe HACOCOM UX B3aHUMOCBSI3b.

4. Y nenpHas mose3Has paboTa 1 MOIIHOCTh (T10JIe3HAs M TIOJIHAS) HAacoca.

5. K.nm.g Hacoca u ero cocrasisitomue. K.y HACOCHON yCTaHOBKHU.

6. KunemaTtnueckast cxema JONAcTHOTO ABMXKEHMs >kuaKocTu. CocTapisromue
CKOPOCTH TOTOKa.

7. YpaBHeHue Oitnepa. Teopernueckuil Hamop, pa3BUBaeMblii pabouuM KoJe-
coMm. OCHOBHBIE CITOCOOBI TTOBBIIICHUS HATIOPA Pa3BUBAEMOTO HACOCOM.

8. [Tonobue 1eHTPOOEKHBIX MAIIUH. Y CIIOBUS TTOJO0US.

9. ®opMyTBI IPOTIOPIIMOHATFHOCTH MOTOOHBIX HACOCOB M UX MCIOJIH30BAHHUE.

10. [TonsiTHE , OCHOBHBIEC BH/IBI U HA3HAYEHHE BEHTUIISI TOPOB.

VYmers

Hcnonap30BaTh OCHOBHBIE 3aKOHBI
JIOMAaCTHOTO JBMKEHUS W THUIPO- a’po-
JUHaMUKU, KNHCMATUYCCKHUEC CXCMBbI
JIBIDKEHHS JKUJIKOCTH M ra3a , 3aKOHO-
MEPHOCTH PETyJIUpPOBaHUs paboyuX ma-
paMeTpoB MaliiuH B Ipo(eCCUOHATBHOM
nesaTenbHOCTH. COCTaBIIATh ypaBHEHHUE

Hepeqeﬂb KOHTPOJIbHBIX 3a/1a4 IJISl IOATOTOBKH K 3a4Y€Ty

1. C nomompr0 ypaBHEHHsI DUjepa ONPEAEINTh TEOPETUUECKUN HAIlop, pa3BU-
BaeMbIii pabo4MM KOJIECOM Hacoca.

2. IlepeuncanTh OCHOBHBIE CIIOCOOBI MOBBINIEHUS HAOpa Pa3BHBAEMOTO HACO-
COM U IOJATBEPANUTDH UX YpPaBHEHHUEM DMJepa.

3. OmmcaTh BHIIBI TOTOOMS IEHTPOOEKHBIX MAIIUH M YCIOBHS UX TPUMEHECHHSI.




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs

O1eHOYHEIE Cpe€acTBa

KOMIIETCHIIUU
SHEpPreTU4ecKkoro OajlaHca CHUCTEMBl U
TATOAYTbEBOU YCTAHOBKH

Bnagers Merogamu  TEOPETUYECKOTO U ITepedennb 3aannii A1 NOATOTOBKH K 3allUTe J1a0opaTOPHBIX padoT
JKCIIEPUMEHTAIBHOTO  MCCIIEIOBAHHUS 1. Teopernueckue xapakTepucTuku Hacoca. X Buj 1 cnocoOsl MoTy4eHus.

paboThl HMCKYCCTBEHHBIX MOOYyIUTENCH
TATH.

HasrikaMu cocTaBlieHHs, aHaAJIHN3a
U UCIONB30BaHUsl IpaduKoB HX pado-
YUX XapaKTEPUCTHUK.

2. Pabora nacoca B cetn. Pabo4as Touka CHCTEMBI «HACOC - TPYOOIPOBOIY.
[Ton6op Hacoca o paboueii TOUKe.

3. NapannensHas pabora HacocoB B ceTh. [locTpoeHne COBMECTHOM XapaKTepH-
CTHKH pabOTHI IBYX OJMHAKOBBIX HAacocoB. OneHka 3((eKTUBHOCTH COBMECTHOU pa-
OOTHI.

K-8 - B1ageHueM TeXHOJIOTHeH, MeTOJaMH TOBOAKH H OCBOEHHS TEXHOJOTHYEeCKUX MPOLECCOB CTPOUTENHLHOI0 NMPOU3BOACTBA, IKCILIYa-
TalUM, 00CHYKMBAHUSA 3/1aHUI, COOPYKEHUI, NHKEHEPHBIX CHCTEM, IPOU3BO/ICTBA CTPOUTEIbLHBIX MATEPUAJIOB, U3/1eJIUIl U KOHCTPYKUMA, Ma-

IIMH U 000pPYy10BaHHSA

3HaTh

Ha3nauenue , OCHOBHBIE KJIACCBI
IPUHLMIBI pabOThI U AKCIUTyaTalluK CO-
BPEMEHHBIX HACOCOB U BEHTWIATOPOB U
KOIIPECCOPOB

Hepeqeﬂb KOHTPOJIbHBIX BOIIPOCOB JAJIfl ITIOATOTOBKH K 3a4Y€Ty

1. Jlunamuueckue MamuHbl. OCHOBHBIE BMJIbI, JJOCTOMHCTBA M HEJOCTaTKH.
YCeTpoiCTBO M MPUHIAI JEUCTBUAS  OCEBBIX HACOCOB.

2. YCTpONCTBO M MPUHLUT JIEHCTBUS LIEHTPOOEKHOI0 Hacoca.

3.00bemuble MamuHbl. OCHOBHBIE BHJBI, JOCTOMHCTBA M HeaocTaTKH. KoH-
CTPYKLHUS U IPUHLHUI AEUCTBHS MTOPIIHEBOIO HACOCA.

4. IlentpoOexHble BEHTUIATOPH! . KOHCTpyKIMK, 001acTh IPUMEHEHHS], OCHOB-
HbIE BUJIbl, JOCTOMHCTBA U HEAOCTATKU.

5. OceBble U JUaroHaJbHbIE BEHTUIISITOPHI .
HUS, JTOCTOMHCTBA U HEJOCTaTKU.

6. KananbHbie BeHTHIIATOPBL. O0NIaCcTh MPUMEHEHHSI, OCHOBHBIC BUJIBI, IOCTOMH-
CTBAa U HEJTOCTATKH.

7. KananpHble BEHTUISATOPHI JUIsl MPSAMOYTOJbHBIX KaHanoB. KoHCTpykius,
NPUHIUI JeHCTBUS, 001aCTh MIPUMEHEHHS, JIOCTOMHCTBA M HEJOCTATKU.

Koncrpyxknuu, obiacts npumeHe-
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CTpyKTYpHBII 3JIEMEHT

[Tnanupyemsble pe3ynbTaTbl 00y4eHHs

O1eHOYHEIE Cpe€acTBa

KOMIIETEHIIUH
Ymets ITosb30BaTbCA TEXHOJIOTUENH MOH- IlepeyeHb KOHTPOJIbHBIX 32124 /15l HOATOTOBKH K 3a4eTy
Ta)ka, METOJIaMU JOBOJAKH , IIyCKa IpH
9KCIUTyaTallui, M OOCIIyKUBAaHHUS CO- 1. ITo wm3BectHbIM 3HepreruueckuMm xapakrepuctukam (H;Q; N) onpenemuts
BPEMEHHBIX HACOCOB , BEHTUJISITOPOB M | K.II.J. Hacoca .
KOMIIPECCOPOB 2. IlepedncnuTh OCHOBHBIE CIIOCOOBI PEryJIUPOBKU PabOTHI Hacoca.
3. CocTaBUTh MOHT@)XKHYIO CXEMY HACOCHOW YCTaHOBKH.
Bianers Hapikamu ucneitanuii , quarto- [ Tembl 1a00paTopHbIX padoT:

CTUKM M OIIEHKH paboTOCIOCOOHOCTU
HACOCHOTO M BEHTWJISILIMOHHOTO 000pYy-
JIOBaHUS

1.McnbiTanne 1EeHTPOOSKHOTO HAacoca U MOCTPOCHHE €ro pabodell Xapakrepu-
CTHKH

2. VcnplTanue HACOCHOM yCTaHOBKM IPH TapaulelIbHON paboTe 2-X HACOCOB U
IIOCTPOEHHUE €€ paboyeil XapaKTepUCTUKHU.

3. HcnplTanne HaCOCHOM YCTaHOBKH P TOCIIEIOBATENFHON padoTe 2-X Haco-
COB M [TOCTPOEHHUE €€ pabouel XapaKTEepPUCTUKU.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[IpuMepHasi CTPYKTYpa U COepPKaHNe MyHKTA:

[IpomexxyTouHast arrectanus 1o AUCHUIUIMHE «Hacochkl, BEHTUIATOPBI U KOMIIPECCOPHI B
cucremax TI'B» BKIIHOYaeT TEOPETUUECKUE BOIPOCHI, MO3BOJSAIOLIIME OLEHUTh YPOBEHb YCBOE-
HUsl 00y4YaroOIUMUCS 3HAHUN, U MPAKTHYECKUE 3aJlaHusl, BBISIBIISIONINE CTENEHb COPMUPOBAH-
HOCTHU YMEHUH U BIIAJICHUIA, POBOIUTCS B (pOopMe 3aueTa ¢ OIICHKOW U B (hopMe BBITIOJHEHUS U
3aIUTHI JJAOOPATOPHBIX PAOOT.

3a4yer ¢ OUEHKOW MO JaHHOW MUCHMIUIMHE MPOBOAMTCSA B YCTHOH (opme mo Oumieram,
KK U3 KOTOPBIX BKJIIOYAeT 1 TeopeTnyecKuii BOMPOC U OJTHO MPAKTUYECKOE 3a/laHue.

IHoka3aresu U KpUTEPUHM OLICHUBAHMS 3a4eTa:

— Ha OLIEHKY «OTJIHYHO» (5 06ayioB) — 00yyaronuiicss JeMOHCTPUPYET BBHICOKUN ypOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIUI1, BCECTOPOHHEE, CUCTEMaTUYEeCKOe U IIyOOKOe 3HAaHUE y4eo-
HOTO MaTepualia, CBOOOIHO BBIMOJIHSET MPAKTHUECKUE 3alaHUs, CBOOOJIHO ONEpUPYET 3HAHMUS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIIEHHON CI0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJarouuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETCHIIUNA: OCHOBHBIC 3HAHUS, YMEHUSI OCBOEHBI, HO JIOMYCKAIOTCS He-
3HAYUTEIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHECHUS MPH AHATUTUYECKUX OMNEpaIysiX, IepeHoce
3HAaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHHIC CUTYAIIUH.

— Ha OILICHKY «YAO0BJIETBOPUTEILHOY» (3 Oaia) — 00yJaromuicss AeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIMOKH, TIPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHHI, YMEHUH, HABBIKOB, 00yUYaOLIHICS
WCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUS MPH OMEPUPOBAHUU 3HAHUSMHU U YMEHUSIMU TIPU UX
[IEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HEeYIO0BJIETBOPUTEIbHO» (2 Oanna) — 00ydaromuics JeMOHCTPUPYET 3Ha-
Hus He O6oree 20% TeopeTHuecKoro Marepuana, JOMYyCKaeT CYIIECTBEHHBIE OITMOKH, HE MOXKET
MOKAa3aTh UHTEIUICKTyaIbHbIe HABBIKU PEUICHH MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyIOBJIETBOPHUTEJbHO» (1 Oai) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHMS HA YPOBHE BOCIPOM3BEICHUS U OOBSCHEHHS] MHPOPMAIMH, HE MOXKET MOKa3aTh WHTEI-
JIEKTYyaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

8 YueoHo-MeTOMHYEeCKOe U HHPOPMAITHOHHOE o0ecTieyeHre TUCHUILTHHBI

a) OcHoBHas JqUTEpaTypa

1. Jsuex I1.M., Hacocel, BEHTUISATOPBI, KOMIpeccopsl : YueOHoe mocodue / Jsuex I1.1. -
M. : UznarensctBo ACB, 2013. - 432 ¢. - ISBN 978-5-93093-784-8 - TekcT : 31MeKTPOHHBIH //
9bC "KoHCynbpTaHT cTyneHra" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930937848.htm| (mara obpamienus: 30.09.2020).
- PesxxuM mocTyma : o moArnucke.

2.T'onsk, C. A. DneMeHTbl THAPABINKU MPU KOHCTPYUPOBAHUU CHCTEM BOJOCHAOKEHUS U
BoooTBeieHus : yuebHoe mocodue / C. A. Tomsik ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1
a5tekTpoH. onT. auck (CD-ROM). - 3ari. ¢ TuTyi. skpaHa. - Ha TUT. JI. COCT. yKa3aH Kak aBTop. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3303.pdf&show=dcatalogues/1/1137
707/3303.pdf&view=true (mata obparmienus: 14.05.2020). - MakpooObeKT. - TeKCT : 3JeKTPOH-
HeIi. - ISBN 978-5-3367-1053-9. - Ceeaenus noctynasl Takke Ha CD-ROM.

0) lonoJiHUTe/ILHAS JIUTEPaTypa
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https://magtu.informsystema.ru/uploader/fileUpload?name=3303.pdf&show=dcatalogues/1/1137707/3303.pdf&view=true

1.Kpacnos, B. 1. MoHTax cucTeM BEHTHISIIUHN U KOHIUIIMOHUPOBAHUS BO3AyXa : yueOHOe
nocobue / B.1. KpacHoB. — Mocksa : UHO®PA-M, 2017. — 224 ¢. — (Cpennee mpodeccuo-
HambHOE oOpaszoBanue). - ISBN 978-5-16-004299-2. - Tekct : snekrponnbii. - URL:
https://znanium.com/catalog/product/1071615 (mata obpamienus: 30.09.2020). — Pexxum gocty-
1a: 1o MOJIKCKE.

2.3enukoB, B.B. CipaBo4HUK MH)KEHEpA MO OTOIUICHUIO, BEHTWISIIUK U KOHJIUIIMOHUPO-
BaHUIO [DnekTpoHHEIH pecypc] / B.B. 3enukos. - Mocksa : Uadpa-Unxkenepus, 2011. - 624 c. -
ISBN 978-5-9729-0037-4. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/520726 (mata o6pamenus: 30.09.2020). — Pexum goctyma:
1o monucke.u ap.|; mox pen. E. M. Pocisikosa. - CII6. : [Tonutexnuka, 2006. - 822 c.

B) MeToanueckue yKazaHust

1.Mariko, E. FO. I'unpasnuka u TuaporHeBMONPUBO] : T1abopaTopHsblid npaktukyM / E. TO.
Marko, U. I'. YcoB ; MI'TY. - Maruutoropck : MI'TY, 2014. - 1 snextpon. ont. auck (CD-
ROM). - 3ari. c THUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1549.pdf&show=dcatalogues/1/1124
731/1549.pdf&view=true (marta obparienus: 14.05.2020). - MakpooObeKT. - TeKCT : 3JeKTPOH-
HBI. - CBegeHus noctynHel Takke Ha CD-ROM.

2. HoBocemnoga, }0. H. HaiexHOCTh THAPOTPAHCTIOPTHBIX CHCTEM : yaeOHoe mocodue / FO.
H. Hoocenora ; MI'TY. - Maruutoropck : MI'TVY, 2016. - 1 snextpon. onrt. auck (CD-ROM). -
3arn. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2987.pdf&show=dcatalogues/1/1134
896/2987.pdf&view=true (marta obparienus: 14.05.2020). - MakpooObeKT. - TeKCT : 3JeKTPOH-
HBI. - CBefeHus nocTynHel Takke Ha CD-ROM.

3. IloaxopeiToBa, B.C. McnpiTanune 11eHTpOOSKHBIX HACOCOB U BEHTHIISITOPOB: METO/. YKa3.
K J1a0. pabote no auciu. Hacocsl, BeHTUisTOpB! M Kommpeccopsl B cuctemax TI'CB/B.C. Ionako-
peitoBa, M.C. YaskoB; Maruuroropckuii roc. rexuuueckuit yu-t uM. I'.11. HocoBa. — Maruauro-
ropck: MI'TY um. I''1. HocoBa, 2014. — 8 c.:u.: - TekcT: HemocpeaCTBEHHbIN

IIporpammHoe oOecnieueHue

Haumenosauue 110 Ne norosopa Cpox neicTBUS JTUIEH3UN

MS Windows 7 Profes-|; 1557 18 o1 08.10.2018 11.10.2021

sional (st kiaccoB)

MS . Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional

7Zip cB000HO pacmpocTpansemoe 110 0OeccpoyuHO
Bpay3zep Mozilla Firefox |cBo6oano pacnpoctpansemoe I1O OeccpouHo
bpaysep Yandex cB000IHO pactpocTpansemoe 110 0OeccpoyuHO

FAR Manager cB0OOIHO pacupoctpansemoe 10 OECCPOYHO

Adobe Reader cB000IHO pactpocTpansemoe 110 0OeccpoyuHO

HNHuTepHeT-pecypcesl

Hassanue kypca CchlIKa
HanponaneHast  wH(QOpMaIMOHHO-aHATUTHYECKAST
cuctema — Poccuiickuii unnekc nayunoro murupo-| URL: https://elibrary.ru/project_risc.asp
Baaus (PMHII)
[TouckoBas cucrema Axanemuss Google (Google
Scholar)

URL.: https://scholar.google.ru/
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Nudopmanmonnas cucrema - EnnHOE OKHO TOCTY-
1a K HH()OpMaIMOHHEIM pecypcam

URL.: http://window.edu.ru/

Poccuiickas I'ocynapcrBennas 6ubimnotexa. Kara-
JIOTH

https://www.rsl.ru/ru/4readers/catalogues/

DNeKTpoHHbIE pecypchl OmOmmoreku MI'TY uwm.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.a

sp

MexayHapoaHas HayKOMeTpHuecKas pedeparus-
Hasl ¥ TOJIHOTEKCTOBas 0a3a MaHHBIX HAYYHBIX H3-
nmanui «Web of science»

http://webofscience.com

Mexnynaponnas pedeparuBHas ¥ MOJHOTEKCTO-
Bas cnpaBoyHas 0a3a JaHHBIX HAYYHBIX H3JIaHUN

http://scopus.com

MexnyHapoaHas 0a3za OJTHOTEKCTOBBIX XKYPHAJIOB
Springer Journals

http://link.springer.com/

MexnyHapoaHasi KOJJICKIMS HAy4YHBIX IPOTOKO-
JOB I10 Pa3IMYHBIM OTPACAsIM 3HAHHK Springer

http://www.springerprotocols.com/

Me;xz[yHapoz(Ha;I baza HAaYYHbIX MaTCpHaJIOB B 00-
JJaCTHu (I)I/ISI/ILICCKI/IX HayK )41 WHXHWHHUPHUHT'a

http://materials.springer.com/

MexnynapoaHas 0aza CHPaBOYHBIX HM3JaHUM 110
BCEM oTpaciiaM 3HaHui SpringerReference

http://www.springer.com/references

9 MarepuajibHO-TeXHHYeCKOe ofecneyeHne JUCIHIIHHBI

MaTepI/IaJII)HO-TCXHI/IquKOG obOecriecucHue JUCHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayUTOPHUH

OcHallleHue ayuTOpun

JlexunonHas ayaqutopus MynbTHMeIiITHBIE CPEACTBA XPAHEHHUS, IEPEAAUN U
npencraBicHus nHGopManuu (MHTEPAKTUBHAS JOCKA B
KOMIUIEKTE C TPOEKTOPOM M KOMITBIOTEPOM)

Aynuropus Juist 1ab0paToOpHbIX pa- | MakeT eHTpOOEKHOro Hacoca B pa3pese;
60T JlaGopatopHblii  creHn  «lcnblTaHue  IEHTPOOETHBIX

HA0COB»; MOJCJIM HACOCOB U BCHTUJIATOPOB

Aynuropuu 1Ji CaMOCTOSITENIbHOMN
pabOTHI: KOMITBIOTEPHBIC KIIACCHI;
YHUTaJIbHBIC 3aJI6I OUOJIMOTEKH

[TepconanbHble KoMnbioTephl ¢ makeroM MS Office, BbI-
X0710M B MIHTEpHET U C IOCTYNIOM B JIEKTPOHHYIO UH-
(dhopmMaImoHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

Aynuropus uisi TPYNIIOBBIX UHIU-
BUyaJIbHBIX KOHCYJIbTALIUN, TEKY-
IET0 KOHTPOJISL U POMEKYTOUHON
aTTecTaluu

JleMOHCTpallMOHHbIE CTEHbI, TIJIAKAThI, HATJISAHBIE
nocoous

[TomemeHus U1 XpaHEHHS U TIPO-
($uIaKTHYECKOro 00CTyKUBAaHUS
y4eOHOro 000py10BaHUS

ayn. 2060

Crennaxu, mkadbl, THCTPYMEHTBl M CTAHOK JUIs
o0cy)uBaHUSl y4eOHOTro 000py10BaHUS
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