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Pabouas mporpamma pacemotpena 1 0106peHa Ha 3ace1anun Kadeapbl
YpOaHHCTHKH M HHKEHEPHBIX CHCTEM
15.01.2026, mporokosn Ne 5

3aB. kadeapoii M.M. Cyposuos
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04.02.2026 r. nporokon Ne 4
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena st peanusanuu B 2027 - 2028
yueOHOM rojly Ha 3aceqaHuu Kadeapsl YPOAHUCTHKH U WHKCHEPHBIX CUCTEM

[Iporokom ot 20 . Ne
3aB. kadenpoii M.M. CypoB1oB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojly Ha 3aceqaHuu Kadeapsl YPOAHUCTHKH U WHKCHEPHBIX CUCTEM

[Iporokonm ot 20 1. Ne

3aB. xadeapoii M.M. CypoB1oB

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopena s peanusaruu B 2029 - 2030
y4eOHOM oy Ha 3aceaHuu Kageapsl YpOaHUCTUKU U MHXKEHEPHBIX CUCTEM

IIporokom or 20 . Ne
3aB. kadenpoii M.M. CyposuoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuu Kadeapbl YPOAaHUCTUKHA U MHKCHEPHBIX CHCTEM

IIporokom or 20 . Ne
3aB. kadenpoii M.M. CyposuoB




1 esin ocBOCHUSA TMCHUIIMHBI (MOLYJIs1)

[{enpro OCBOEHUS TUCIUTUINHBI SBISIOTCS: (POPMUPOBAHUE y CTY/ICHTOB 3HAHHI B
00J1aCTH TPOSKTUPOBAHUS HACOCOB U BO3/1YXOIYBHBIX CTAHIIMI B COOTBETCTBUH C
JNEHCTBYIOIMMU HOPMATHBHBIMU TPEOOBAHUSMU

3aauy TUCHUIUIMHBI — YCBOGHUE CTYACHTAMU:

- IOJIy4€HHEe 3HaHUN 00 OCHOBHBIX 3aKOHAX JBUKCHHUS KUJKUX U ra3000pa3HbIX Cpejl
MPUMEHUTEIHHO K 00bEMHBIM, JIOMACTHBIM U CTPYIHBIM HAarHETATEISM;

- IOJIy4€HHE YMEHHM BHIOOpA HACOCOB HA MPEINPHUATHH C YyU4ETOM ClieHuUKH
MIPOU3BOJICTBA U KOMILJIEKCHOTO UCIIOIb30BAHMS BOJIBL;

- IpuoOpeTeHre HaBBIKOB 1M0OOpa HarHeTaTesei B cucTeMax TerIoCHA0KeHus,
OTOIUICHUSI, BEHTUJISILIUY, KOHAULIIMOHUPOBAHUS U Fa30CHAOKEHUSI.

2 MecTo AMCHUILIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

Jucuunnmaa Hacochl, BEHTUISTOPBI U KOMITPECCOPHI B CUCTEMAaX
TEIUIOra30CHA0KEeHHS U BEHTUISILIMK BXOJUT B 4aCTh y4EOHOTO IU1aHa (hOpMUPYEMYIO
y4acTHUKaMU 00pa30BaTelbHbIX OTHOIICHUH 00pa30oBaTeNbHOM MPOrpaMMBl.

Jl51g u3y4eHust TUCIUILUIUHBI HEOOXOIUMBI 3HaHUS (YMEHHUSI, BIAJACHHUS ),
c(hOpMHUPOBAHHBIE B PE3yIbTaTe U3YUCHUS TUCIUIUINH/ TPAKTHK:

dusnka

Maremartuka

[Ipon3BoOACTBEHHAS - TEXHOJIOTHYECKas MPAKTUKA

Ororurenue

3HaHug (yMEHUs, BIa/IeHUs ), OTYYCHHBIE IPU U3yUYEHUU JaHHON JTUCIUTUTMHBI
OyIyT HEOOXOUMBI JJI U3YUECHUS TUCIUILINH/TIPAKTHK:

Bentunganusa

JlmarsHoctuka, HaJlajgKa, U3MepuTeNbHas TexHuka cucrem TT'CB

KonaumnuronupoBanue Bo3yxa U X0JI0/I0CHA0KeHHE 31aHul
[{enTpanu3oBaHHOE TEIUIOCHAOKEHUE

DHeprocOepeXeHNE B CUCTEMAX TETUIOra30CHAOKEHHS M BEHTUIISIIUN
ABTOMATH3AIUS CHCTEM TEIUIOTa30CHA0KEHUS U BEHTHIIALIUN

OcCHOBBI TEOPUU HAJC)KHOCTH CUCTEM TEIJIOTa30CHA0KEHUS U BEHTUJISALIUN
[ToaroroBka k npoueaype 3amuthl 1 3ammra BKP

[ToaroroBka k ciaue u caada rocyJapCTBEHHOTO HK3aMEHa

CoBpeMeHHbIE CUCTEMBI KITMMATU3AINH 3AaHUI

TexHonorUy KIUMaTH3AIUH 3TaHUHA

3 Komnerenuun ody4arouerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AMCUMILIMHBI (MOAYJIs1) ¥ IVIAHMPYeEMbIe Pe3yJbTaThl 00y4eHHus

B pesynbrate ocBoeHUs nucUUIUIMHBI (Moayns) «Hacockl, BeHTUISTOPHI U
KOMITPECCOPBI B CUCTEMaX TEIMJIOra30CHA0XKEHHUS U BEHTUJISIUIY 00 ydaroluics JOIKEH
00JaaTh CIeIyIOIUMHA KOMIIETEHIUSIMHU:

KOI[ HHJUKaATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[1K-1 Crioco6eH moAroTOBUTh MPOEKTHYIO U Pab0vyI0 TOKYMEHTAIIUIO TI0 OTACIbHBIM
3JIEMEHTaM U y3J1aM, BBINOJHITh TPOEKTHI CUCTEM OTOIUICHHS, BEHTHIISIIIUH,
KOHIMIITMOHUPOBAHUS BO3]lyXa, MIPOTUBOJABIMHON BEHTHIISIIIUU

T1K-1.1 BrInonHsAeT MOArOTOBUTENBHBIN Tl MPOSKTHPOBAHHS, BKITFOUAIOIINN
cOOp ¥ MOATOTOBKY MCXOIHBIX JAHHBIX

I1K-1.2 BrinonHsgeT paboTsl 10 IPOEKTUPOBAHUIO SJIEMEHTOB U CHCTEM




4. CTpykTypa, 00b€EM H cOiepKAHUE TUCHUILINHBI (MOIYJIs1)

OO0mmas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHMIl 144 akaja. 4acoB, B TOM

qucIIe:

— KOHTaKTHas paboTa — 57,2 akaJl. 4acoB:

— ayauTopHas — 54 akaj. 4acos;

— BHeayAuTopHas — 3,2 aKaJl. 4acoB;

— camocTosTenpHas pabora — 51,1 akaz. 4acos;

— B popme npakTuieckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas o o
KOHTaKTHas paboTa 2= DopMa TeKyIero
Paznen/ Tema § (B axaz. Jacax) g E(» Bun 5 KOHTPOJIs Ko
J— : g O | CaMOCTOATEINbHO | ycrieBacMOCTH U KOMITETeHIIHH
@) 2 & paboThI MIPOMEKYTOUHOM
Tex. mal. | mpakr. 28 aTTeCTalnuu
3aH. 3aH. | O &
1. Pazpmen 1
1.1 Kpatkwii uctopmaeckuit
0030p pa3BUTHS Touck
HarHeTaTeJIbHBIX MaIlH JIOIIOJIHUTEIIbHOM
(HacocoB, KOMIIPECCOPOB, UH(OPMAIHH 10 OpoHTaNBHBIN
BEHTWIATOPOB). Poub 3a/1aHHOM TeMe onpoc
OTEUECTBEHHBIX YUEHBIX B 7 2 3.1 (pabota ¢ 3amura IK-1.1, TIK-
Pa3BHUTHU TEOPHUH U oubnuorpagpuiec pe3yIbTaToB 1.2
MPaKTHKU TPUMEHEHHUS KAMH nabopaTopHOH
HarHerateineil. [Ipumenenue MaTepHaIamH, paboTh
HarHeTarejne B cUCTeMax CIPaBOYHHUKAMH,
BOJJOCHA0XKEHUS U KaTaJIoraMH).
BOJJOOTBEJICHUS.
Hroro no pazuery 2 31
2. Pazgen 2
ITonck
JOTIOJTHUTENBHOM
2.1 Knaccudukarus UHPOPMALIUH T10 DpoHTATBHBIH
Har"eTaTtenel o NpUHIUILY 3aJjaHHOH TeMe orpoc
neicrBus. JIOCTOMHCTBA U 7 2 2 8 (pabora ¢ 3amura MK-1.1, TIK-
HEI0OCTaTKH HarHeTarenei 6ubnmorpaduuec pe3yabTaToB 1.2
paznuuHoro tuma. O6iactb KHMH nmabopaTopHoOi
UX MPUMECHEHHSI. Marepuaiam, paboThI
CNPaBOYHHUKAMH,
KaTaJoraMH
Hroro no paszpeny 2 2 8
3. Pazgen 3
3.1 JlonactHbie TTouck DpoHTANBHBIH
Haraetarenu. Cxema u JOTOJTHATENBHOM orpoc
. MK-1.1, TIK-
TIPUHIIATI ACHCTBHUS. 7 2 4 8 “HPOPMALIUH T10 3amura 1 2’
OCHOBHBIE YHEPTeTUUECKHE 3aJlaHHOW TeMe Pe3yIbTaTOB '
HapaMeTps! paboTHI. (pabora ¢ 1ab0paTopHOI




6ubauorpaduyec

KAMH
MaTepuanamu, paboThI
CNPaBOYHHUKAMH,
KaTajora-Mn).
HUroro no pazneny
4. Paznen 4
Iounck
JIOTIOJTHUTENIbHOM
HHPOPMAITHH 10 DpoHTANBHBIN
4.1 . UunuButyanbHbIE 3aJIaHHOM TeMe onpoc
TEOPETUYECKHE U peabHbIE (pabota c 3amura IK-1.1, TIK-
XapaKTEpUCTUKU 6ubnuorpaduyec pe3yabTaToOB 1.2
TypOOMAIIIHH. KUMH nabopaTopHOi
MaTepHaIaMu, padoThI
CTIPaBOYHHUKAMH,
KaTajora-Mu
HUroro o pazneny
5. Pa3men 5
5.1 Pabora Hacoca B ceTu Brinonnenune
TpyOonpoBo0B. BHemHs s 11a00paTOPHBIX Samuta
CETh, €€ XapaKTEPUCTHKA. aboT
’ parrepuet P ’ pe3ysbTaToB MK-1.1, K-
Hamop pa3BuBaemslit IIPETyCMOTpPEH- .
. nabopaTtopHoi 1.2
HacocoM. Touka HBIX paboueii AGOTLI
9HEPreTUYEeCcKOro IPOrpaMMOii p
PaBHOBECHS CHCTEMBI. JTACIUTUTAHBI.
HWroro o pazneny
6. Paznen 6
Brinonnenue
6.1 CoBmecTHas pabora 11a00paTOPHBIX ammta
HAacOCOB Ha OJIHY CETb. aboT
Y p > pe3yIbTaToB TIK-1.1, TIK-
IMapamnensHoe u MPEIYCMOTPEHHBI .
. nabopaTopHOH 1.2
MoCJIeI0BaTeIbHOE X paboueii AGOTLI
COeTMHEHHE. IPOrpaMMOii P
JCIUTUTAHEL.
Hroro no pazuery
7. Paznen 7
7.1 OCHOBEI JIOTTACTHOTO
JBIDKCHUSL. .
ITouck ocHoBHOM .
Kunemarnueckas cxema DpoHTATBHBIH
uH(popMaIy 10
IBHIKCHMUS )KUJTKOCTH. . orpoc
3aaHHOI TeMe
OcCHOBHOE ypaBHEHHE (paGoTa ¢ 3amura TIK-1.1, TIK-
TypOomaiuH (ypaBHEHUE P pe3yabTaToB 1.2
- onbnmorpadmyec N
Oiinepa). OCHOBHBIE - nabopaTopHOH
CIOCOOBI PETyITHPOBAHHS paboThI
MaTepuaIaMu)
Haropa, pa3BHBacMOr0
HACOCOM.
Wroro no pazneny
8. Paznen 8
8.1 BeHTHIATOPHI. [Mouck
KoncrpykruBusie OTIOJTHUTEIBHOMN .
PYK A DpoHTAIBHBIN
0COOEHHOCTH U BHUIBIL. uH(popMaIH 110
o orpoc
OceBble U IICHTPOOECKHBIC 3aJaHHOM TeMe Sammura TIK-1.1, TTK-
TypOOMAIINHBI. (pabora ¢ 1.2
pe3ysIbTaToB J1a0o-
IIpeumymectBa u onbnmrorpadmyec o
paTopHOii paboThI
HeOoCTaTKH. J{naroHaabpHbIE KAMH

u

MarepuajiaMu,




KaHAJIbHBIC BEHTHJIATOPHI .
O06nacTu X MPUMEHECHHUSI.

CIIpaBOYHUKAMH,
Karajora-Mu

HWroro no pazaeny 2 8 4
Hroro 3a cemectp 18 36 51,1 DK3aMeH
Hroro no aucuuruimae 18 36 51,1 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Peanuzanus KOMIIETEHTHOCTHOTO MOIXOa MIPEeyCMaTpUBAaET UCTIOIb30BAHUE B
y4eOHOM IpoIecce aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBEACHHUS 3aHATHI B COUYCTAHUH C
BHEAyIUTOPHOM pabOTOM ¢ IENbI0 (OPMUPOBAHUS U PA3BUTHSI MPOPECCHOHAIBHBIX HABBIKOB
00yJaroIuXxcs.

[Tpu oOyyenuu cryaenToB aucuuiuinne «IIpoekTrupoBanne cCuCTEM MPOMBEHTHIISAIIUH
Y OYHMCTKA BEHTHISIIHOHHBIX BEIOPOCOBY CIIENYET OCYIIECTBIISATh CIEAYIOIINE
00pa3oBaTeNbHbIC TEXHOIOTHH:

1. TpaguumonHsie 00pa3oBaTEIbHBIC TEXHOJIOTUN OPHEHTUPYIOTCS HA OpPTraHU3aIHIo
00pa3oBaTeNBHOrO MPOIIECca, MPEANOIaraolyo IPsAMYI0 TPAHCIALUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEHMYIIEeCTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WJLTIOCTPATHUBHBIX METOZOB O0YUYCHHUS).

@®opMbl yUeOHBIX 3aHATHI C NCIOJB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTUCIHUIUTMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE MPEUMYILIECTBEHHO BepOATbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTeis).

[TpakTHyeckoe 3aHsATHE, MOCBALICHHOE OCBOSHUIO KOHKPETHBIX YMEHHUI 1 HaBBIKOB
0 MPEATIOKEHHOMY aJITOPUTMY.

2. TexHonoruu MpoOIEeMHOro 00yueHus: — opraHu3zaius o0pa3zoBaTeNbHOTO MpoIlecca,
KOTOpasi mpe/roiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHNE YUYECOHBIX
MPOOJIEMHBIX CUTYallU Il CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHON A TETbHOCTU
CTYJCHTOB.

@DopMbl yUeOHBIX 3aHATHI C UCIIOJIB30BAHUEM TEXHOJIOTHI MTPOOIEMHOT0 O0yYeHUSI:

[TpakTrueckoe 3ansATHE B GopMe NPAKTHKyMa — OpraHu3anus yueOHon padoThl,
HaIpaBJieHHAsl Ha pelIeHHe KOMIUIEKCHON yueOHO-T03HABATENbHOM 3aauu, TpeOyroleil oT
CTYJICHTa IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKHUX 3HAHUH, TaK U MPAKTHUYECKUX HABBIKOB.

3. TexHonoruu MPOEKTHOTO O0YUYEHUS — OpraHu3aIus 00pa3zoBaTeNLHOTO Mpollecca B
COOTBETCTBHUH C aJITOPUTMOM IMOATAIMMHOTO PEIICHUS MPOOIEMHON 3aJa41 WU BBITOJIHEHUS
yueOHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO
JeSITebHOCTD IPYIIIBI CTYACHTOB, HAPABJICHHYIO Ha BBIPA0OTKY KOHLIEINH, YCTAHOBJICHUE
1esel u 3a1a4d, GopMyJIHPOBKY OXKHJIAEMbIX PE3YJIbTATOB, ONPEIeNeHNe IPHUHIIUIIOB U
METOJMK peIIeHHs TOCTAaBICHHBIX 33/1a4, IUIAHUPOBaHHUE X0a PabOThl, HOUCK AOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MOITAIHYIO PEAIN3ALUIO TUIaHa pabOoThI, TPE3EHTALUIO
pe3yabTaToOB pabOThI, UX OCMBICIIEHUE U Pe(ICKCHIO.

4. lnTepakTUBHBIE TEXHOJIOTUU — OpraHU3aI|s 00pa30BaTeNIbHOrO Mpolecca,
KOTOpas Mpe/rnosaraeT akTHBHOE M HEJIMHEHHOEe B3aUMOIEHCTBUE BCEX YUaCTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JMYHOCTHO 3HAYMMOTO Ul HUX 00pa30BaTeIbHOIO PE3yIbTaTa.
Hapsiny co cnenuanu3npoBaHHBIMU TEXHOJIOTUSMU TAKOTO POJa MPUHIIUIT HHTEPAKTUBHOCTH
IIPOCIICKUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

5. IHopManmoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH —
opraHu3aiys 06pa3zoBaTeIbHOTO MPOLEcca, OCHOBAHHAS HAa IPUMEHEHHH
CMELUANN3UPOBAHHBIX MPOIPAMMHBIX CPEJl U TEXHUYECKUX CPEJCTB paboThI ¢
uHpopManmen.

@DopMbI YUeOHBIX 3aHATHH € UCIIOJIb30BaHMEM HH(POPMALIMOHHO-KOMMYHHUKALMOHHBIX
TE€XHOJIOTHM:

Jlexusi-BU3yanu3aus — U3JI0KEHUE COJIep>KaHMsI COPOBOXKIAETCS Ipe3eHTalen
(emMoHCTpaIyei yaeOHbIX MaTepHajIoB, TIPEACTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WITFOCTPATUBHBIX, TpaUIecKux, ayIuo- ¥ BHICOMATEPHAIIOB).



6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[TpencraBieHo B npuioxeHuu 1.

7 OueHo4YHbIe CPeACTBA /sl IPOBeAeHUs NIPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAM4YEeCKOEe M HH(pOPMALIMOHHOE 00eclieYeHHe U CHMILTUHBI

a) OcHoBHas JIMTepaTypa:

1. dememkun, B. I1. Hacochl, BEeHTUIATOPBI U KOMITpeccopbl B cucteMax TI'B :
y4e0HO-MEeTOINYECKOE MTOCOOuUE ISl CTYACHTOB HAIIPaBJIEHUS IOJITOTOBKU
08.03.01«CtpoutenbcTBo», Ipodmib «TemnorazocHadxenue u BeHTuisus» / B. I1.
Hememxkun, b. P. Pomanenko, A. B. [Tnyxank. — MakeeBka : Jlonb6acckas HaimoHaabHast
aKaJeMus CTpOUTENbCTBA M apxuTekTyphl, ObC ACB, 2020. — 71 ¢. — ISBN 2227-8397. —
Tekct : aneKTpoHHBIN // DIIEKTPOHHBIN pecypc mudpoBoii oopazoBatenbHOU cpeanl CI1IO
PROFo6pasoBanue : [caiit]. — URL: https://profspo.ru/books/99384 (mata oOparicHwus:
11.03.2026). — Pesxum q0CTyMa: AJs1 aBTOPU3HP. TOJIb30BaTeeih

2. Nsuex, I1. . Hacockl, BEHTHUIIATOPBI, KOMIIPECCOPHI : yuebHoe nocodue / Jsuek I1.
H. - Mocksa : U3gatensctBo ACB, 2013. - 432 ¢. - ISBN 978-5-93093-784-8. - Tekcr :
anekTpoHHsli // OBC "Koncynsrant crynenrta" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930937848.html  (mara obparieHus:
11.03.2026). - Pexxum noCTyma : 10 MOJIITHCKE. .

0) lonmoJiHUTeILHAS JIUTEPATypa:

1.Kpacnos, B. V1. MoHTax cucteM BEeHTUJISILIUUA U KOHIUIIUOHUPOBAHUS BO3/yXa :
yuebnoe nocobue / B.M. KpacnoB. — Mocksa : UHOPA-M, 2017. — 224 ¢. — (Cpennee
npodeccuonanbHoe oopazoBanue). - ISBN 978-5-16-004299-2. - Tekcr : 37eKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1071615 (mara obpamenus: 11.03.2026). —
Pexxnm octyma: 1o noamnucke.

2.3enukoB, B.B. CipaBo4uHHK MH)KEHEPA MO0 OTOIJICHUIO, BEHTUJISILIUU U
KOHJIUIIMOHUPOBaHUIO [ DneKkTpoHHBIH pecypc] / B.B. 3enukos. - Mocksa : Undpa-
Wmxenepus, 2011. - 624 c. - ISBN 978-5-9729-0037-4. - Tekcr : anexTponHsIii. - URL:
https://znanium.com/catalog/product/520726 (nara oopamenus: 11.03.2026). — Pexxum
JOCTyMA: 10 MOIHUCKE.

B) MeToauuyecKue yKazaHus:

1. HoBocenona 1O. H. HagexHOCTh THAPOTPAHCHIOPTHBIX CUCTEM : yueOHOe mocobue /
0. H. HoBocenosa ; MI'TY. - Maruauroropck : MI'TY, 2016. - 1 ayeKkTpoH. onT. JUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/20744. - Tekcr :
JJIEKTPOHHBIN.

2. IloaxopeiToBa, B.C. McnbiTanue eHTpOOEKHBIX HACOCOB U BEHTUIISITOPOB:
METO/.yKa3. K J1ab. padore no auci. Hacockl, BEHTUISTOPB! M KOMIIPECCOPHI B CUCTEMAX
TI'CB/B.C. ITonkopeitoBa, M.C. YisikoB; MarHUTOrOpCcKHii roc. TEXHUYECKUNA yH-T uM. .M.
Hocosa. — Marauroropck: MI'TY um. I''11. HocoBa, 2014. — 8 c.:mi.: - Tekcr:
HENOCPEICTBEHHBIN

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypceb:


https://profspo.ru/books/99384
https://www.studentlibrary.ru/book/ISBN9785930937848.html
https://znanium.com/catalog/product/1071615
https://znanium.com/catalog/product/520726
https://host.megaprolib.net/MP0109/Download/MObject/20744

IIporpammHoe obecnevyenune

HaunmenoBanue .
o Ne norosopa Cpok nelicTBUS JTULEH3UH
7Zip cB0OOHO pacnpoctpansemoe [10 6eccpodHo
FAR Manager cB00OOHO pactpocTpansemoe [10 O6eccpouHo
Eﬁg;ip Mozilla cB0OOHO pacnpocTpansemoe [10 6eccpodHo
bpaysep Yandex |cBoOGoaHo pacnpoctpansiemoe [10 0eccpovHO

HpO(l)CCCHOHaJILHBIe 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbLIC CUCTEMbI

HasBanwme kypca CchlIKa
Hanmonanenas nHGopManmoHHO-aHATUTHYECKAsT URL:
cucremMa — Poccuiickuii nHaeKC HaydHOro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp

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

Poccuiickas ['ocynapcrBennas oubnuoreka. Karanoru

DrekTpoHHbIe pecypchl oubimorekn MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe JUCIUTUINHBI BKIIOYALT:

JlekunoHHast ayauropusi: MynbTUMEAUHHBIC CPEJCTBA XPAHCHHUS, IEPEAAYH U
npezacTaBieHns HHGopManuy (MHTEPAaKTHBHAS JI0CKA B KOMIUIEKTE C TPOSKTOPOM U
KOMITBIOTEPOM )

Aynuropust 1u1s 1abopaTopHBIX padoT: MakeT eHTpoOeKHOT0 Hacoca B pa3pese;
nabopatopHsblii cTren «VcnpITanue HeHTPOOEKHBIX HA0COBY; MOJICIIM HACOCOB U
BEHTHJISITOPOB

AyIUTOpHUH IJI CAMOCTOSITENIbHON paObOThl: KOMITBIOTEPHBIE KJIACChI; YUTATIbHBIE
3anel Oubanoreku: [lepconansHbie KoMmbloTepsl ¢ makerom MS Office, Beixomom B
WHTEepHeT U ¢ JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely
YHUBEpCUTETA

AynuTopus Ui TPYNIOBBIX WHAWBUAYAIBHBIX KOHCYIbTALUHN, TEKYILIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTaluu: JleMOHCTPALlMOHHBIE CTEH/IbI, IIAKaThl, HAJIAAHbIE TOCOOUS

[Tomerienus 171t XpaHeHHUs! U TPOPHIAKTHIECKOT0 00CTy)KUBaHUs y4eOHOTO
obopynoBanus: Cremnaxu, mKagbl, THCTPYMEHTBI Il OOCITy>KUBaHHs yueOHOTrO
o0opynoBaHus


https://elibrary.ru/project_risc
https://www.rsl.ru/ru/4readers
https://host.megaprolib.net/M

Ipuioxenne 1

YueOHO-MeTOANYECKOE 00ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4yaromuxcs

IIpumepHas CTPyKTypa U CoZep KaHue paszesia:
ITo mucuuminne «Hacochbl, BeHTWISATOPBI U KoMIpeccopbl B cuctemax TI'B» npexycmorpena

ayJIUTOpHAs M BHEAYAUTOPHAS] CAMOCTOSTEIbHASI pad0Ta 00yUYaIOITUXCS.

Ay,Z[I/ITopHaH CaMOCTOsATCIIbHaA pa60Ta CTYACHTOB IIpEAIIoJIaracT pelCcHUC MPaKTHICCKUX 3a1a4
Ha J'Ia60paT0prIX 3aHATUAX.

NS

o o

©

Hepeqenb 3aJaHuH JJIsl HOATOTOBKH K 3al[UTe HaGOPaTOPHLIX paﬁoT

OcHOBHBIE KOHCTPYKIIMH HACOCOB.

OCHOBHBIE 3JIEMEHTHI LIEHTPOOEKHOT0 Hacoca

Teopernueckue xapakTepuCTUKH Hacoca. X BUI ¥ CIOCOOBI MOTyYEHUS.

Pabota Hacoca B ceru. PabGouas Touka cucremsl «Hacoc - TpyOomposoa». Ilondop
Hacoca 1o paboueit Touke.

[TocTpoeHne xapakTepUCTUK MOIIHOCTH U K.I1.J{ HAacOca

[TapamtensHast pabota HAacocoB B ceTH. [loCTpoeHME COBMECTHOW XapaKTEPUCTHKU
paboThI IBYX OAMHAKOBBIX HaCOCOB. OLeHKa 3 PEeKTUBHOCTH COBMECTHOM pabOTHI.
ITocnenoBarenpHas pabora HacocoB B ceru. lloctpoeHue coBMecTHOM
XapaKTEepUCTUKH paboThl JIBYX OJIMHAKOBBIX HacocoB. OueHka >PPEeKTUBHOCTH
COBMECTHOH padOThI.

OCHOBHBIE BU/Ibl BEHTUJIATOPOB

OCHOBHBIE JIEMEHTEI IICHTpO6C)KHOFO 1 OCCBOI'0O BCHTUJIATOPOB.



IIpunoxenne 2
OuneHouHbIe CpeACTBA JUIsA NPOBeEIeHUs IPOMEKYTOYHOM aTTecTanun

Kon
NHaukaTop A0CTHKEHHUS
HHINKAT OueHOYHBIE CPEICTBA
opa KOMIIeTeHIIMH

[TK-1: Crioco0GeH moArOTOBUTH MPOSKTHYIO B pad0uyr0 JOKYMEHTAIIHIO TI0 OTACIbHBIM 3JIEMEHTAM H
y3JIaM, BBIIOJIHATE IIPOEKTHI CUCTEM OTOIUIEHHUs, BEHTUJIALMHM, KOHIULIMOHUPOBAHUSA BO31YyXa,
MPOTUBOJIBIMHOW BEHTUJISILIMU

TIK-1.1 BhIIOIHIET BORPOCHI K 5ateTy ¢ OtlemKof:
[IOJITOTOBUTEJILHBIN JTaI 1. Mcropuieckuii 0030p pasBUTHA
[POEKTHPOBAHHS, HarHeTaTenbHbIX Malug (Hacocos,
BKITFOUAFOLIHIA c6op " KOMITPECCOPOB, BEHTHJIATOPOB).
MOArOTOBKY HCXOTHBIX 2. Poib OTEYECTBEHHBIX YYEHBIX B Pa3BUTUH
JTAHHBIX. Teopuun u MPaKTUKHU MIPUMEHEHUS
HarHeTaresnen.
3. IlpumeHeHHe HarueraTesci B CHCTEMax

BOJIOCHA0KEHHSI U BOJIOOTBE/ICHHUSL.

4. Knaccudukanusi HarHeTaTeled MO MPUHIIUITY
NEUCTBUSL.

5. Buny mepemeniaemoii cpenbl, pa3BUBAEMOMY
JIABJICHUIO U JIPYTUM IIPU3HAKaM.

6. JlocromHCTBa W HEIOCTaTKH HAarHEeTaTeJeH
pazinyHoro tuna. O61acTb UX NPUMEHEHHUS.

7. WapuBumgyanbHbIE TEOPETUYECKHE U
peabHbIE XapaKTePUCTUKU TYpOOMAILIUH.

8. BHemmHss ceTh, €€ XapaKTEPUCTHKA.

9. Pexumbl paboThl TypOOYCTaHOBOK.

10. Ilpupona HEYCTOWIMBOTO peKUMA.

11. KaBuTanus u Mmepsl 60pb0bI C HEH.

12. OceBoe naBieHue U MEPbl OOPHOBI C HUAM.

13. YHuBepcanbHas XapaKTepUCTHKA.

14. Custue nacnopra TypOOMAaIINHEI.

15. KoHCTpyKTHBHBIE OCOOEHHOCTH TypOOMAIIHH.

16. OceBble 1 IEHTPOOEIKHBIE TYPOOMAIITHHEI.

17. KoMIIOHOBOUYHBIE CXE€MbI CTAHUHBI OCHOBAHUSI.

18. MeporpusiTisi TO  CHW)KEHHIO IIymMa U
BUOpAIMH.

19. Texauka 0€30MACHOCTH T OXpaHa Tpyda NpH
MOHTa)X€ M dKCIUTyaTalluu TypOOMAIIIHH.

20. Metoanka BEIOOpa HACOCOB M BEHTHIIATOPOB.

21. becipuBO/IHBIE HACOCHI.

22. CtpyiiHble Har"erarejabHbIe anmnaparsl.
IIpumeHeHue.

23. DpmudTer. KOHCTPYKIWS ¥ IPUHIHAIT PaOOTHI.

24. TlopiiHeBble HATHETATEIH.

25. [MopmaeBbie  Hacochl. [IpuHIMN OelcTBUS.
Knaccudukanus, o61actb npuMeHEHHUS.

26. KOHCTpYKTHBHBIE OCOOCHHOCTH TIOPIITHEBBIX
MaIlliH, UX XapaKTepPUCTHKA.

27. OnpeneneHue TMOAa4YM MAIIMH  OJHO- U
MHOT'OKPAaTHOTO JIEUCTBHUS.

28. CnocoObl  obecrie4eHHsT  PaBHOMEPHOCTH
TIOJIAYH.




29. IopmneBsle Kommpeccopbl. Knaccudukarus.
Konctpykuum.

30. Kommpeccopnasi ycraHoBka. PerynupoBanue
nonayr. OcoOEHHOCTH SKCILTyaTaIuu.

s BO3MyXONyBHBIE  CTaHIMHU. Y CTPOWCTBO.
OO6opynoBanue. DKCIUTyaTarus.

I1K-1.2 Beinomnnser paboTbI 1o | IlepeyeHb KOHTPOJIBHBIX 32124 AJIsl HOATOTOBKHU K

IIPOEKTUPOBAHMIO MJIEMEHTOB U | 3a4eTy
CHCTEM.
1. 1o 3amaHHbBIM pe3yJIbTaTaM UCIBbITAHUI
OIIPEIEIUTh TEOPETUYECKHUM HAIIOP, pa3BUBACMBbIN
pabouuM KoJecoM Hacoca.

2. IlepeuncinuTh OCHOBHBIE CITIOCOOBI MOBBILICHUS
Haropa pa3BUBa€MOro HaCOCOM U MOATBEPAUTH UX
ypaBHEHUEM Ditiepa.

3. Onucath BUJIbI TO00MS LIEHTPOOEKHBIX MAILIUH U
YCIIOBUS UX IPUMEHEHHUS.

4. Vcnonb3oBathk (GopMyiTy NPONOPLUUOHATBHOCTH
OJOOHBIX HACOCOB IS OTIPENIEICHUS pab0InX
apaMeTpOB MaIIUHBI.

5.I10 N3BECTHBIM SHEPreTUUECKUM XapPAKTEPUCTUKAM
(H;Q; N) onpenenuTs K.I1.J. Hacoca .

6. IlepeuncinTh OCHOBHBIE CIIOCOOBI PETYIUPOBKU
paboTHI Hacoca.

7. CocTaBUTh MOHTAXXHYIO CXEMY HACOCHOM
YCTQHOBKH.

8. CocTaBUTh MOHTAXXHYIO CXEMY YCTaHOBKU
KaHaJIbHOTO BEHTUJIATOpA.

0) Ilopsanox mnpoBegeHMs TNPOMEKYTOYHOHM AaTTECTAMH, IOKA3aTeJM H KPHTEPHH

OICHUBaAHUA:

[TIpomexxyTounast arrectanus no qucuuruinHe «Hacochbl, BEHTUISITOPBI U KOMIIPECCOPbI B
cucremax TI'B» Bkirouaer TeopeTryecKkre BOMPOCHI, MO3BOJIAIOIINE OLIEHUTh YPOBEHB
YCBOEHUS 00YJAIOMMUCS 3HAHUHN, U TIPAKTUIECKUE 3a]IaHUS, BBISBIISIONINE CTCTICHD
c(hOpMHUPOBAHHOCTH YMEHUH U BIAJCHHI, TPOBOAUTCA B (hopme dk3ameHa u B hopme
BBITIOJTHEHUS U 3aIIUTHI 1a00paTOPHBIX PadoT.

DK3aMeH TI0 JaHHOW JMCIMIUTMHE TIPOBOIUTCS B YCTHOU (hOpMeE TI0 DK3aMEHAITMOHHBIM OHJIeTaM,
KKIBIH U3 KOTOPBIX BKITIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJTHO MPAKTUUECKOE 3aJaHHeE.

IToxa3zarenu u KPUTEPUHU OLICHUBAHUA IK3aMeHa:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00y4yarouuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(OPMHPOBAHHOCTU KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMaTHYECKOE U IIIyOOKO€E 3HAHUE
y4eOHOro MaTepuaa, CBOOOJHO BBIIIOJIHAET IPAKTUYECKHE 3ajaHNs, CBOOOAHO ONEpUpPYET
3HAHUSAMHU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUsIX MOBBIIIEHHON CII0)KHOCTH.

— Ha OLIEHKY «X0opo1o» (4 6anna) — o0yyaronuiicst 1eMOHCTPUPYET CPEAHUN YPOBEHD
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HaHUS, YMEHHUSI OCBOEHBI, HO JIOMYCKAIOTCS



HE3HaYUTeNbHbIE OIMOKN, HETOUHOCTH, 3aTPYAHEHHS IIPU aHATMTHYECKHX OIepalusix, epeHoce
3HaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHHIE CUTYaI[1H.

— Ha OLIEHKY «Y/J0BJIETBOPUTEJILHO» (3 Oaia) — 00yJarouuiicss JeMOHCTPUPYET OPOTOBBIN
YpOBEHb CHOPMHUPOBAHHOCTH KOMIIETCHIIMI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUITUHN TOMYCKAKOTCS
OLIMOKH, IPOSIBIIAETCS] OTCYTCTBUE OT/AEIbHBIX 3HaHUH, yMEHUI, HaBBIKOB, 00y4aroLiics
UCIIBITHIBACT 3HAYUTENbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSMU U YMEHUAMU IPU UX
IIEPEHOCEe HAa HOBbIE CUTYAIUH.

— Ha OLICHKY «HeY/I0BJIETBOPUTEIbHO» (2 6aia) — 00ydaromuics AeMOHCTPUPYET 3HaHUS HE
6onee 20% TeopeTUuecKoro MaTepuasa, JOMyCKaeT CyllleCTBEHHbIE OINOKH, HE MOXKET ITOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ain) — oOyuaromuiics He MOKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCTIPOU3BEICHUS U 00bsACHEHUSI HHPOPMAIIMU, HE MOXKET MTOKa3aTh UHTEIUICKTyaIbHbIe
HAaBBIKH PEIICHUS MTPOCTHIX 3a7ad.



