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PaGouyro mporpammy coctaBuii(u):
Homnent 1IUO, k.1.H., Cuzenko O.A.

(OondrcHocmsb, yuenoe 36anue, cmeners, @amuus 1.0.)

Penien3upoBanue paboyeil nmporpaMMbl AUCHUIIINHBL:

OtcyrcTBYyeT

Peneunsenrt

(Oomicnocme, yuenoe 36anue, cmenensb, Pamuaus 1.0.)

Pabouas mporpamMma qucuMIinHel coctaBieHa Ha ocHoBaHuM @I'OC BO u yueOHOTO 1u1aHa
HaTpaBJICHUS TIOJTOTOBKA
08.03.01 CtpoutenscTBO

Cpok aeiicTBusI padoueii mporpaMmsel AucuunanHbI 10 «30» aBrycra 2026 r.

YTBEPXXJIEHO

Ha 3acenanuu uenrpa
LleHTp MHXEHEPHOTO 0OOPYIOBAHUS

(mpotoxon 3acemanust Nel ot «10» cenrsdps 2021 r.).



1. lleqb ocBOEHMSI AUCUMIIJIMHBI

Lenb ocBOEHUS MTUCHMILIMHBI — (POPMHUPOBAHUE Y CTYACHTOB 3HAaHMK B 001acTH pabOTHI
HarHeraTene Uil NpogecCHOHAIBHOIO IM0J00pa HACOCOB, BEHTHJISTOPOB, KOMIIPECCOPOB IIPU
IIPOCKTUPOBAHUH, SKCIUTYyaTallU U PEKOHCTPYKIIMU UHXKECHEPHBIX CUCTEM 3JaHUI U COOPYKEHUHN

2. Mecto gucumminnsl B ctpykrype OIIOIT BO

JIMCIMIUIMHBL ¥ TMPAKTUKH, HAa OCBOCHHM KOTOPBIX OasupyeTcsl MaHHas UCIUILIAHA:
«Maremaruka», «®Pusuka», «MexaHuKa XKHUIKOCTH M Ta3a», «HaueprarernbpHas reoMerpus»,
«MHbOopMaOHHOE MOACTUPOBAHNE B CTPOUTEILCTBEY.

JIMCIUTITUHBL U TIPAKTUKH, JJI1 KOTOPBIX OCBOCHME JAaHHOM JUCIMIUIMHBI HEOOXOIMMO Kak
npeamectyromiee: «Otomienue», «Bentuwnsauusy, «TemmocHabxkenue», «TermoreHepupyromme
yCTaHOBKH», «CHCTEMBl OYMCTKH BEHTHJISIIIHOHHBIX BBIOPOCOBY», «BEHTHIAIMS MPOMBIIIICHHBIX
3nanuii», «KOHIWIIMOHWPOBAaHWE BO3JayXa», «ABTOMATH3alWs W YIOPaBJICHUE MPOIECCaMU
TEIUIOra30CHA0KEHUS U BEHTUIALNNA», KOCHOBLI MOHTa)Ka M HaIaJIKHU CUCTEM TEIIOra30CHa0KEHUs
Y BEHTUJSILMKNY, «ICTOYHUKHU TEIJIOTHI U ceTh», «IIpon3BOACTBEHHAsI MPAKTUKA «ITPEIAUIIIIOMHAS
MPaKTHUKa, TIOJTOTOBKA K TIPOIIETYPE 3alTUThI U 3aIIUTa BBITYCKHON KBATU(UKAITMOHHONW PabOTHI».

3. [lnanupyemble pe3yJabTaThbl 00y4eHHsI

dopMupyemMblie U Nuauxaropsl
KOHTpOJIUpYyeMble AOCTHKEHU S [Inanupyemble pe3ybTaThl
KOMIIeTEeHIIM U KOMIIeTeHI M i 00y4eHus
(ko1 1 HAaNMEHOBaHUE) (K01 1 HAMMEHOBAHUE)
ITK-5. Criocoben [TK-5.1. Be16op 3HaTh: HopMaTHBHO-TEXHUYECKYIO
OpraHHU30BbIBaTh pabOTHl | HOPMATUBHO-TEXHUUECKHX JOKYMEHTAIUIO M0 MPOEKTUPOBAHUIO
IO 3KCIUTyaTalluk CUCTEM | IOKYMEHTOB, CUCTEM BHYTPEHHETO
TEIIOra30CHa0KEHUS U perIaMeHTHPYIOLTHX TEIIOCHA0KEHHU S, OTOTICHUS,
BEHTUJISILIUU CaHUTAPHYIO, IOXKAPHYIO U | BEHTHJISALIUU, KOHTUITUOHUPOBAHUS
9KOJIOTHUYECKYIO BO3/lyXa, BO3AYIIHOTO OTOIUICHUS U
0€30MacHOCTb MPOTUBOABIMHON BEHTUIISILIMU
(YHKLIMOHUPOBAHUS CUCTEM | YMETh: OCYIICCTBIIATh U
OTOIUJICHUS], BEHTWISILINY, 000CHOBBIBATH BHIOOP HACOCOB,
KOHIUIIMOHUPOBAHUS BEHTUJISITOPOB U KOMIIPECCOPOB
BO3/IyXa, XOJIOJOCHA0OKEHHS, | CHCTEM BHYTPEHHETO
TEIJIOCHAOKEHHS U TEIIOCHA0KEHHU S, OTOTICHUS,
ra30CHa0KeHHS BEHTWISINH, KOHAUIIMOHUPOBAHUS

BO3/yXa, BO3yLIHOI'O OTOIJICHHUS,
IPOTUBOIBIMHON BEHTUJISILIUU B
COOTBETCTBUH € (DYHKLIMOHATIBHBIMH,
TEXHOJIOTHYECKUMU, CAHUTAPHBIMHU
TpeOOBaHUSAMH, YCTAHOBICHHBIMU
3a/laHuEM Ha NPOEKTUPOBAHUE
Brnaners: HaBbIkamMu paboThI ¢
KaTajoraMu HacOCHOTO,
BEHTUJISILITUOHHOTO M ITPOYETO
000pyI0BaHHUS UCTIOJIB3YEMOT0O TIpU
IIPOEKTUPOBAHUM CUCTEM
BHYTPEHHETO TeMJI0CHA0XKeHNU,
OTOIUICHHsI, BEHTHJISIINH,




dopMupyemMble U
KOHTPOJIMpYyeMble
KOMIIeTeHIIUH
(K0T ¥ HAMMEHOBAHME)

HNuaukaropsl
JOCTHKEHHS
KOMIIeTeHIH i
(Ko ¥ HAUMEHOBAHUE)

I[Inanupyemble pe3yJbTaThl
00yueHus

KOHAWLIMOHWPOBAHUS BO3QyXa,
BO3YHIHOI'O OTOIJICHUA,
HpOTHBOI[BIMHOﬁ BCHTUJIALINN

[TK-5.2. Ouenka
COOTBETCTBUS CUCTEM
OTOIUICHUSI, BEHTHJISIIINY,
KOHTUITHOHUPOBAHHS
BO3/yXa, XOJIOJOCHA0KEHNS,
TETUIOCHAOXKEHUS U
ra30CHa0KeHUs
TpeOOBaHUSM CAaHUTApHOM,
MOAPHOMN U SKOJIOTMYECKON
0€3011aCHOCTH

3HaTh: METO/IbI OLIEHKU COOTBETCTBUS
HAaCOCHOT'0, BEHTHJIILIUOHHOTO
060pynoBaHus TpeOOBAHUSIM
CaHWTapHOM, ITOKAPHOM 1
HKOJIOIMYECKOM O€30IaCHOCTH

YMeTb: BBITIOIHSATH OLIEHKY
COOTBETCTBHUS HACOCHOTO,
BEHTHJISIITUOHHOTO 000PYIOBaHUS
TpeOOBaHUSAM CaHUTAPHOMU, MOKapHOU
¥ 9KOJIOTHYECKOH 0e301acHOCTH

BraneTs: HaBBIKaMH OI[CHKH
COOTBETCTBHUS HACOCHOTO,
BEHTHISIITUOHHOTO 000PYIOBaHUS
TpeOOBaHUSAM CAaHUTAPHOM, MOKaPHOU
1 SKOJIOTHYIECKOH 0e301TacHOCTH

IK-5.3.
HNHCcTpyMeHTaIbHbBIN
KOHTPOJIb PEKUMOB PaOOTHI
Y TEXHUYECKOTO COCTOSIHUS
CHCTEM OTOIUICHHUS,
BEHTWISILINY,
KOHJIUIIMOHUPOBAHUS
BO3/IyXa U TEIIOCHAOKEHUS

3HaTh: METOABI MHCTPYMEHTAIBHOIO
KOHTPOJISI peKHUMOB pabOTHI U
TEXHUYECKOTO COCTOSTHHSI HACOCHOTO,
BEHTHJISIIIUOHHOTO 000PYIOBaHUS H
KOMIIPECCOPOB

VYmeth: OCylecTBIsTh
MHCTPYMEHTAJIbHBIN KOHTPOJIb
PEKUMOB pabOTHI U TEXHUUECKOTO
COCTOSIHHSI HACOCHOTO,
BEHTUWISILITUOHHOTO 000PYIOBaHUS U
KOMIIPECCOPOB

Brnaners: HaBbIKaMu TPOBECHUS
MHCTPYMEHTAJIBHOTO KOHTPOJIS
PEKUMOB pabOTHI U TEXHUUECKOTO
COCTOSIHHSI HACOCHOTO,
BEHTWJISILIUOHHOTO 000PYIOBaHUS U
KOMIIPECCOPOB

TIK-5.4. Ycranosiienne
BO3MOJKHBIX ITPHUYUH aBapPHiA
U OTKa30B B paboTe cucTeM
TEIIOCHAOKEHHUS U
ra3ocHaOKeHus

3HaTh: METO/bl YCTAHOBJICHUS
BO3MOYKHBIX ITPUYHMH aBapHi U OTKa30B
B paboTe HACOCHOTO,
BEHTHJIILIUOHHOTO 000pYA0BaHUS U
KOMIIPECCOPOB

YMeTb: BBINOIHATE PabOTHI IO
YCTaHOBJIEHUIO BO3MOKHBIX MTPUYUH
aBapuil ¥ OTKa30B B paboTe
HACOCHOT'0, BEHTUJISILITHOHHOTO
000pyIOBaHHUsI M KOMIIPECCOPOB

BnaneTs: HaBbIKAMU YCTaHOBIICHUS
BO3MOJKHBIX ITPUYMH aBapHid U OTKA30B
B paboTe HACOCHOTO,




dopMupyemMble U
KOHTPOJIMpYyeMble
KOMIIeTeHIIUH
(K01 1 HAaMEHOBaHUE)

HNuaukaropsl
JOCTHKEHHS
KOMIIeTeHIH i
(Ko ¥ HAUMEHOBAHUE)

I[Inanupyemble pe3yJbTaThl
00yueHus

BEHTUWISILITUOHHOTO 000pYyIOBaHUs U
KOMIIPECCOPOB

[TK-5.5. Be16op cnioco6oB
npoBeeHus paboT 1Mo
JIMKBHJIAIIAY aBApUHHBIX
CUTYyallMii, aBApUIHOMY
00CITY’)KHBaHUIO CUCTEM
TETIOCHAOXKEHUS U
ra30CHa0KeHUs

3HaTh: cr1ocoObl MPoBeEHUs paboT
I10 JIMKBUJALMHU AaBAPUMHBIX CUTYallUH,
aBapUIHOMY 00CITY’KUBaHUIO
HACOCHOT'0, BEHTHJIALINOHHOTO
000pyJOBAaHUSI M KOMIIPECCOPOB

YMeTh: IPOBOUTH PAOOTHI 1O
JIMKBHJIALIUY aBapUMHBIX CUTYallUH,
aBapUHHOMY OOCTYKUBAHUIO
HACOCHOTO, BEHTHJIAIIHIOHHOI'O
000pyTIOBaHMSI 1 KOMITPECCOPOB

Bnaners: HaBbIKaMu MPOBEICHUS
paboT Mo JTUKBUIAIMN aBAPUHHBIX
CUTYAIW, aBApUITHOMY
00CITY’)KHBaHUIO HACOCHOTO,
BEHTUWISILITUOHHOTO 000pYIOBaHUS U
KOMITPECCOPOB

[TK-5.6. Bei6op
MEPONPHUATUH TIO
MIPOBECHHIO
TIEPHOTNUECKOTO
00CITy’)KHBaHUS CUCTEM
OTOTUTCHMSI, BEHTUIISIIINY,
KOHIUITUOHHPOBAHUS
BO3JyXa, XOJIOJJOCHAOKEHHS,
TETUIOCHA0XKEHUS U
rasocHaOXeHus U
HOJICPYKAHUS UX
paboTocnocoObHOCTH

3HaTh: MEPONPHSTHUS 110 ITPOBEJICHUIO
MEPUOMYECKOTO OOCITYKIUBAHUS
HACOCHOTO, BEHTHJIALIMOHHOTO
000py/I0BaHUS U KOMIIPECCOPOB

YMeTh: MPOBOAUTH MEPOTIPHATHS TIO
00CITY’)KHBaHUIO HACOCHOTO,
BEHTHJISIIIUOHHOTO 000PYIOBaHUS H
KOMIIPECCOPOB

Brnaners: HaBbIKaMU MPOBEICHUS
paboT 1Mo JTUKBUAAIIMN aBAPUHHBIX
CUTYallUi, aBapUHUHOMY
00CITy’KMBaHUIO HACOCHOTO,
BEHTUWISILITUOHHOTO 000PYIOBaHUS U
KOMIIPECCOPOB




4. CTpyKTYypa U coepKaHue TUCHUIIMHBI

®opMbI TEKy1LEr0

Bun . KOHTPOJIs
Moayab . HanMeHoOBaHHe TeM 3aHATHH Oo0beMm,
(pasnen) y4eOHoi (yaeHoi paGoTs) Cemectp .. bannbl | UHTEepakTuB, 4.| (HAaUMEHOBaHUE
padoThI OLIEHOYHOI0
cpeacTBa)
Jlex.1 |OcHoBHble noHsTUS. Knaccudukanus HarHeTaTesnen. 2
[TapameTpsl pabOThl HarHETaTENEN
[Ip.1  |O3HakomuTenbHas paboTa C KaTajgoraMmu 2 2
HarHerartenein
JIa6.1 |M3ydeHue OCHOBHBIX ITAPAMETPOB, 2 3 OTYET 1O JI/p
XapaKTEePU3YIOMIMX padOTy BEHTHIIAIIHOHHON
YCTaHOBKH
CP [ToaroroBka oT4€Ta MO J1/p K 3aIIUTE 2
Jlex.2  |ITpunHITMT pabOTHI JOTACTHBIX HATHETATEIICH. 2
Teopema XKykoBckoro. YpaBHeHue ditsiepa st
paboTHI JIOMTACTHOTO KOJieca
Hacoch, [Ip.2  |Hanop, naBnenue, padota, MomnocTs u KI1/] 2 2
BEHTUJISITOPBIL, HarHeraresnei 5
kommpeccopsl | Jla6.2 |HMccnenoBanue 1eHTpOOSKHOTO BEHTUIIATOPA U 2 3 OTYET 110 JI/p
MIOCTPOCHHE €r0 XapaKTEPUCTUK
CP [ToaroroBka oT4€Ta 1Mo J1/p K 3anIUTe 2
Jlek.3 |XapakTepHUCTHKH JIOIACTHBIX HarHETaTENEH. 2
YHuBepcaibHble XapaKTePUCTHKU. XapaKTepUCTUKA
cetr. MeToJ1 HaJIO)KEeHHsI XapaKTePUCTHK.
IIp.3 |Ilepecyér xapaKTEpUCTHK JIOMIACTHBIX HACOCOB U 2 2
BEHTUJISITOPOB
CP Brimonnenue MJI3Nel 10 10 MNJI3Nel
JIa6.3 |HccrnenoBanue IBYX MOCIEI0BATEIBHO 2 3 OTY€T 1O J1/p
YCTaHOBJICHHBIX IIEHTPOOESKHBIX BEHTUIISITOPOB
CP [ToaroroBka oT4éTa MO JI/p K 3a1IUTE 2
Hacocsl, Jlex.4 |CoBMmecTHas paboTa U yCTOMUHUBOCTH paOOTHI 5 2

BCHTHUJIATOPHI,

HarHerarenei. Harnerarenu TPCHUS




®opMbI TEKYyILLEr0

Bun . KOHTPOJIs
Moayab . HanMeHoOBaHHe TeM 3aHATHH Oo0beMm,
(pasnen) y4eOHoi (yaeGHoi paGoTs:) Cemectp .. bannbl | UHTEepakTHB, 4.| (HAaUMEHOBaHUE
padoTbI OLIEHOYHOT 0
cpeacTBa)
KOMIIPECCOPBI [Ip.4 |ConpoTuBieHNE U HAIOPHAsI XapaKTEPUCTHUKA CETU 2 2
Jlek.5 |PagmansHble, OCEBEIE u JIMaMeTpabHbIE 2
BEHTIJISITOPBL. PerynupoBanue paboThl BEHTUIISITOPOB
CP [ToaroToBKa K NPOMEKYTOYHOMY TECTUPOBAHUIO 2 10 ITpomex. TecT
Jla6.4 |HMccnenoBaHue ABYX MapajuieIbHO YCTAHOBJICHHBIX 2 3 OTYET 110 JI/p
LEHTPOOEIKHBIX BEHTHUIISITOPOB
CP [ToaroroBka oT4€Ta Mo J1/p K 3anuTe 2
Jlex.6 |LlenTpoOesxHble Hacochl U Komrpeccopbl. OceBbie 2
HACOCHI 1 KOMITIPECCOPHI
IIp.5 |CoBmecTHas paboTa HarHeraresnei 2 2
CP Bomonaenune MJ[3No2 10 15 NJI3Ne2
JIa6.5 |HMccnemoBanue paboOThl OCEBOTO BEHTHIIATOPA 2 3 OTYET 110 JI/p
CP [ToaroroBka oT4€Ta 1Mo J1/p K 3aIuTe 2
[Ip.6  |PaboTta HarHeTaTenew B paclpeeIEHHON CETH. 2 2
PerynupoBanue paboTbl BEHTHIIATOPOB.
JIa6.6  |Mccnenosanue pa6OTI>I EHTPOOEKHOTO HAacoca 2 3 OTYET 10 JI/p
CP IToaroroBka oT4€Ta 1Mo J1/p K 3anuTe 2
Jlek.7 |IlopuiHeBbIe HACOCH U KOMIIPECCOpbl. POTOpHBIE 2
HarHeTaTean
IIp.7 |Teopus cxartus. [lopiurHeBbie HACOCHI. 2 2
CP Brimonnenue MJ[3Ne3 10 15 NJI3Ne3
JIa6.7 |HccnenoBaHue NBYyX mapajuieIbHO YCTAaHOBICHHBIX 2 3 OTYET 110 JI/p
LEHTPOOEIKHBIX HACOCOB
CP [ToarotoBka oT4éTa MO JI/p K 3a1IUTE 2
Hacocsl, Jlek.8 |Bbibop wu ycraHoBka HarHeraresnedl. Iloabop 2
BEHTUJISITOPBIL, aneKkTpoaBUrareneil. Perynuposanue paboThl HACOCOB. 5
KOMIIPECCOPBI Kapuranus
[Ip.8  |Dnexrpoasurarenu u nepenaun. OnpenencHue 2 2




Cxema pacyera UTOroBOro d6aJjiia

Texymmii pedTHHT + Pe3ynbTaT HTOrOBOro TECTa U BCE NEITUTCS Ha 2.

®opMbI TEKYyILLEr0
Bu . KOHTPOJIs
Moayab A . HaumeHoBaHue TeM 3aHATHI Oobem, p
y4eOHoi N Cemectp bannbl | UHTEepakTHB, 4.| (HAaUMEHOBaHUE
(pazuen) (yueoHoii paGoThI) q,
padoThI OLIEHOYHOI0
cpeacTBa)
pabouux mapaMeTpoB U BEIOOP HATHETATEIICH.
JIa6.8 |HccregoBanue IBYX MOCIEI0BATEIBHO 2 3 oTY€T 1O J1/
yX p
YCTaHOBJIEHHBIX IIECHTPOOEKHBIX HACOCOB
CP [ToaroroBka oT4€Ta Mo J1/p K 3anuTe 2
ITA 0,25
CP [ToaroToBKa K UTOrOBOMY TECTUPOBAHHIO 9,75
HNA  |UToroBoe TecTupoBaHHE 2 100
[TocemaemocTb 10
HTtoro: 108 200

Tekymumii pedTHHT cKiIaapiBaeTcs u3 mocemaemoctu (10 0), BeimonHenus 1abopaTopHbix padot (1x8=8 6), 3armuTa 0TYETOB MO JTAOOPATOPHBIM paboTam

(2x8=16 0), pemienre mpakTUIecKux 3aaa4 (2x8=16 6), npomexyrounoro tectupoBanus (10 6), BEIMOTHEHNS HHANBUIYATbHBIX JOMAITHUX 33 aHHI
(1x10+2x15=40 6) — utoro 100 Gammos.




5. O0pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu wu3ydenuu nucuuiiiHbl «Hacochl, BEHTHWIATOPBI, KOMIIPECCOPBI» HCIOIb3YIOTCS
CJIEYIOIINE TEXHOJIOTMH 00YyUEHUS:

Jlekiuu: WMHTEpPAKTUBHBIC BEOWHAPHI — THII 3aHSATHUS, KOTOPBIM COEIUHSET B cebe
TPaIUIIMOHHYIO JIEKIHIO U TaKKe CITOCOOBI B3aMMOJICHCTBHSA, KaK JUCKYCCHsI, pa30op, IeMOHCTpaIys
CJIaliI0B UM (PUIIBMOB.

[IpakTuka: penieHne KeiHcoB — B ATOM MeToJie OepETcs KOHKPETHAs! CUTyalus, ¥ YYCHUKH
KOJUIEKTUBHO Pa3padaTblBAIOT MOJENb €€ PEIICHHUSL.

PeliTuHrOBass TEXHOJOTHsSI — HampaBJeHa Ha IMOBBIIICHHE KadecTBa OOy4YEHHs 3a CUET
BHEAPECHUS PEUTHHTOBOM (6anmapHOI) OLICHKH JIOCTUKECHHI y4YaIuxcsl.

6. MeToanueckue YKa3aHusd 1Mo OCBOCHHUI0 JTHCHUIIJIUHBI

Pabdora Hag koHcmexkToM JekumMil. OCHOBY TeEOpeTHUECKOTO OOYy4YeHMsI CTYAECHTOB
COCTaBJIAOT JeKuU. OHU JAl0T CUCTEMAaTU3HPOBAHHbBIC 3HAHUS CTYJEHTaM O HauboJjee CIOXKHBIX U
aKTyaJIbHBIX MpobiemMax u3ydaeMoil nucuuiuivHel. Ha neknusx ocoboe BHUMaHME yIensercs He
TOJIBKO YCBOCHHMIO CTYJEHTAMH H3y4aeMbIX MpoOjeM, HO U CTUMYJIUMPOBAHHMIO UX AKTHUBHOM
M03HABATEIbHON JESATENIbHOCTH, TBOPUYECKOTO MBIILJIEHUS, Pa3BUTHIO HAyYHOTO MHUPOBO33pPEHUS,
npodeccrnoHaIbHO-3HAYUMBbIX CBOIMCTB M KauecTB.

Jlexiuu no y4eOHOM AMCUUIUIMHE MPOBOAATCA TPAAUIIMOHHO C JAEMOHCTpaluel Marepuaa
OCHOBHOTO U JIOMOJHHUTEILHOTO MaTepuaja Ha ciaiinax u B ¢uinpMmax. OcymiecTBisisi y4deOHbIe
JEHUCTBUSI HA JICKIIMOHHBIX 3aHSATHUSAX, CTYACHTHI JOJDKHBI BHUMATEIHHO BOCIPHHUMATH JEHCTBUS
MpernojaBaTelis, 3alOMHHATh CKIAJbIBAIOIIMECs OO0pas3bl, MBICIUTb, JOOUBATHCA TOHUMAaHUS
M3y4aeMoro ImpeaMeTa, TMNPUMEHEHHs 3HaHMW Ha TpPaKTHKEe, TMPH pelIeHHd y4eOHO-
npodecCHOHANBHBIX 3a71a4.

CryneHTsl JOJDKHBI aKKypaTHO BECTH KOHCIIEKT. B ciiydae HeIOMOHHMMaHUs Kako-imbo
4yacTH MpeaMeTa cleAyeT 3a/1aTh BOIPOC B YCTAHOBIIEHHOM MOPSAIKE MperoaaBarento. B mpoiecce
paboThl Ha JIEKIMH HEOOXOJMMO TakK K€ BBINOJHATH B KOHCIIEKTaX MOJENN U3y4aeMOTo MpeaMeTa
(pUCYHKH, CXeMBbl, YEPTEXKH U T.JI.), KOTOPBIE UCIOIB3YET MPENO0I1aBaTENb.

PaGoty HaJ KOHCIIEKTOM CJelyeT HauMHATh C ero JopabOTKH, KeJIaTelbHO B TOT K€ JCHb,
MOKa MaTepHuall ellle JIErKo BOCHpPOU3BOAMM B mamsTu (depe3 10 yacoB mocie JEKIUU B MaMSATH
ocraercsi He Oosiee 30-40 % marepuana). C uenbo 10pabOTKH HEOOXOIUMO MPOYUTATH 3aIHCH,
BOCCTaHOBUTH TEKCT B MAaMATH, a TAK)K€ HCIPABUTh OMHUCKHU, pacliupoBaTh HE MPUHSITHIE paHee
COKpAIIIEHUS], 3alOJHUTh MPOIYIIEHHbIE MECTa, MOHATh TEKCT, BHUKHYTh B ero cmbici. Jlanee
MPOYUTATh MaTepHall 0 PEKOMEHIYeMOM JIUTepaType, pa3pelias B X0/ie YTCHHUs, BO3HUKILIUE paHee
3aTpyJHEHHs, BOMPOCHL, a TaKXe JOMOJIHAS M WCHPABIsAs CBOM 3alMCU. 3aNMUCH JOJDKHBI OBITh
HarJIAIHBIMU, JJI Yero CleAyeT MPUMEHSTh pa3inyHble CocoObl BhIIeNeHu. B xone mopabotku
KOHCIIEKTa YIIIYONSIOTCS, PACIIUPSIIOTCS M 3aKPEIUISIOTCS 3HAHUSA, a TaKkKe JOMOIHIETCS,
WCIPABIIAETCS U COBEPIICHCTBYETCS KOHCHEKT. [loAroTOBIEHHBIH KOHCIEKT M PEKOMEHIyemas
JTUTEepaTypa UCIOIb3YIOTCS MPU MOJITOTOBKE K MPAKTUUECKUM (J1a00paTOPHBIM) 3aHATHUSIM.

[ToaroToBka CBOAUTCS K BHUMATEIBHOMY IMPOUYTEHHIO y4eOHOTO Marepuala, K BBIBOIY C
KapaH/JalloM B PYKax BCEX yYTBEpPXkKACHUN U QOpPMYII, K PEIICHUI0 TPUMEPOB, 3a/la4, K OTBETaM Ha
Borpochl. [lpuMepsl, 3amauu, BONPOCHI MO TEME SBIAKOTCA CPEACTBOM CAMOKOHTPOJIS.
HenpemeHHBIM ycoBUEM TITyOOKOTO YCBOEHHUSI yd4eOHOro Marepuana sBisSeTcs 3HaHUE OCHOB, Ha
KOTOPBIX CTPOUTCS M3JI0KeHHe MaTepuana. O0pallieHne K paHee H3y4eHHOMY MaTepHally He TOJIbKO
MIOMOTAET BOCCTAHOBUTH B NTAMSITH MU3BECTHBIE MOJIOKEHHUS, BEIBOJIBI, HO U IPUBOJUT Pa3pO3HEHHBIE
3HAHUS B CHCTEMY, YIIIyOussieT u pacmmpsieT ux. Kax il BO3Bpar K cTapoMy MaTepuaty mo3BOJISET
HATH B HEM YTO-TO HOBOE, IEPEOCMBICIUTH €T0 C MHBIX MO3ULIUHN, ONPEIeTUTh Ul HEro HauboJee
MOJXOJsIee MECTO B YyKe HMerouleiica cucreme 3HaHud. HeogHokpartHoe oOpaieHue K
NpOiICHHOMY MaTtepuaidy sBIsieTcsl HauOojiee paluOHaIbHOM (opMON mpHOOpeTeHus u
3aKperyIeHUs 3HAHUH.



IloaroroBka K NpakTH4YeCKOMY 3aHATHIO, JadopaTopHoii padore. /[ ycremHoro
OCBOCHHS MaTepHajia CTyIGHTaM PEKOMEHIYETCsl CHauajga 0O3HAKOMHUTHCS C y4eOHBIM MaTepHajIoM,
W3JIOKEHHBIM B JIGKIHMAX W OCHOBHOM JUTEpaType IO TEeMe 3aHSATHs, 3aTeM BBIIOJIHUTH
camocTosiTeNibHBIe  3amaHust  (oopMuTh OMAHK-OTYET 1O JlabopartopHoW paboTe), mpu
HE00X0IMMOCTH 00paIasch K IOTIOTHUTEIHHON JTUTEepaType.

HaunnaTh Hago ¢ M3y4eHus: peKOMEHI0BaHHOM uTeparypsl. Heo6Xxo1mmMo MOMHHTE, Y4TO Ha
JEKIIMH OOBIYHO pacCMaTPUBACTCS HE BECh MaTepHal, a TOJBKO ero Hambosee BaKHAS M CIOKHAs
4acTh, TpeOyroas MOsICHEHHH IpenoaBareisi B Mpoiecce KOHTAKTHONH pabOThl CO CTyAECHTaMH.
OcTanpHas ero 4acTb BOCIIOJIHSETCS B IIPOLIECCE CAMOCTOSITENIbHOM paboThl. B cBsi3u ¢ 3TuM pabota
C PEKOMEHJOBAHHOM JuTeparypoir obsi3arenbHa. Oco0oe BHUMAHUWE TPU 3TOM HEOOXOIMMO
o0paTuTh Ha COJIEp)KaHWE OCHOBHBIX TIOJIO)KEHUH M BBIBOJOB, OOBSICHEHHE SBICHHHA M (PAaKTOB,
YSICHEHUE MPAKTHYECKOTO MPUJIOKEHUSI PacCMaTPUBAEMBIX TEOPETHUECKUX BOMPOCOB. B mporecce
9TOH paboOTBl CTYIEHT [OJDKEH CTPEMHTHCS TOHATh W 3allOMHUTH OCHOBHBIE ITOJIOKEHUS
paccMaTpuBaeMOro MaTepualia, IMPUMEPHI, MOSCHSIOUINE €ro, pa3o0paThCs B HIUTFOCTPATHBHOM
MaTepuae, 3a/1a4ax.

3akaHYMBaTh MMOATOTOBKY CIIEAYET COCTABICHHEM IUIaHa (MEPEeYHS OCHOBHBIX ITyHKTOB) IO
M3ydyaeMoMy MaTepuaiy (Bompocy). Takoii miiaH mo3BOJISI€T COCTaBUTh KOHIIEHTPUPOBAHHOE, CIKATOE
MpeJCTaBICHHUE TI0 N3y9aeMbIM BOIIPOCAM U CTPYKTYPHUPOBATh U3YUCHHBI MaTepHall.

CryneHT noKeH ObITh TOTOB K KOHTPOJIBHBIM OMPOCAaM Ha KKIOM YIeOHOM 3aHSITHH.

Metoauyeckne ykazanusi Kk BbinojJHennrw HJ3. B nomamHeir pabote M0DKHO OBITH
OTPaKEHO YMEHHUE CHCTEMAaTH3HpOBATh, aHAM3UPOBATh, 0000IIaTh, AETaTh BHIBOJBI U CBS3BIBATH
TEOpETHUECKUE 3HAHUSI C IPAaKTUKOW. IHIMBHTyaTbHOE JOMAIITHEee 3a7aHne 0(pOPMIISIETCS B TETPAIN
B KJIETKY. Perienne 3aqauu JODKHO COJIepKaTh: UCXOIHbIE JaHHBIC, IEPEBOJI €ANHUI] U3MEPEHUS B
CH, Bce HEOOXOMMBIE TS pacyeTa (popMyITbl M MX BEIBOJ HA OCHOBAHWH 3aBUCUMOCTEH, N3y4aeMbIX
B XOJI€ JAHHOW JMCIUTUINHBI, IIPH UCTIOJIh30BAHUH CIIPABOYHBIX MAaTEPHAJIOB — CChIIKA HA HCTOYHUK
oOs13arenpHa. [Ipy HEOOXOAMMOCTH TPUBOAATCS PUCYHKH, CXeMBbI, Tpaduku. I paduku BHITIOTHSIIOTCS
Ha MHJUIMMETPOBOM OyMare KapaHJamoM B Maciitabe ¢ HAaHECCHHEM BCEX HEOOXOIMMBIX JaHHBIX.

MeTtoanyeckue peKOMeHJAANMH CTyAeHTaM IO TMOATOTOBKe K TecTHpoBaHuio. [Ipu
MOJATOTOBKE K TECTHPOBAHUIO CTYICHT JOJDKEH MOBTOPHO W3YYHTh KOHCIEKTHI JIEKIUH U
PEKOMEHJIOBaHHYIO  JIMTEPATypy, HPOCMOTPETh pEIICHHUsS OCHOBHBIX 3aJad, pPEUICHHBIX
CaMOCTOSITEIIEHO U Ha MPAKTUYCCKHUX 3aHATHSIX.



7. OneHo4HbIe cpeaAcTBa

7.1. IlacopT O1LIeHOYHBIX CPEACTB

Cemectp Koxa koHTpO/IMpYyeMOil KOMIIETEHIHH HaunmenoBanue
(11 ee 4acTH) OLIEHOYHOI'0 CpeacTBa

HJ[3 Nel
HJ[3 No2

5 [IK-5 AJ13 Ne3
Tecmogvle 3a0anus
Bank mecmoguix 3a0anuii umo206020
mecmupoeanus

7.2. TunoBblie 3a/laHUA UM UHBIEC MaTEpUaJbl, H606XOIII’IMLIC AJISl TEKYIIET0 KOHTPOJIsA

7.2.1. UnanBuUAYyaIbHOE JOMAIIIHee 3a/1aHHe

N3 Nel «XapakTepuCTHKH HATHeTATe e U CeTH»

BAPUAHT 00

3anauva 1.

Hacoc nepekaumBaer Boxy ¢ mofaueii Q, M°/MuH. JInameTp BcachlBAIONIETO TpakTa O1 MM,
HarHetaTeabHOro O MM. MaHOMETp Ha BCAChIBAIOIIEM TPAKTe MOKAa3bIBACT pa3psuKCHUE Pi,
MM.PT.CT., HA HAaTHETAaTETbHOM — M30BITOUHOE JaBIEHHE P2, Krc/cM?. PaccTosHME MO BepTHKAIH
Mexay maHomerpamu h, cm. [lpeHeOperas moTepsiMH Ha TPEHHE W MECTHBIC COIMPOTHBIICHUS,
OTIPEIeNIUTh HAMOP, Pa3BUBAEMBbIIl HACOCOM.

3agaua 2.

XapakTepUCTHUKH IIEHTPOOSKHOTO Hacoca MpHu yactote BpamieHus 1450 06/muH. :

Q, M/u

H, M

n, %

Hacoc nmognumaer Boay Ha h, M, u momaér e€ U3 OTKPHITOrO pe3epByapa B YCTAHOBKY C
M30BITOUHBIM JaBjieHMeM Pz, krc/cM? Ilomaua Hacoca Q, j/c. OmnpenenuTs Hojady U MOIIHOCTb
Hacoca NP CHIKEHUH YacTOThI BpalleHus 10 N, 00/MuH.

3amaua 3.
XapaKkTepuCTUKU [IEHTPOOEKHOTO Hacoca npu yactote Bpamenus 1450 o6/MuH.:

Q, M*/u
H, ™M
N, kBt
[Moctpouts xapakrepuctuky KIIJ[ HacocHoi yctaHoBku. OnpenenuTs mogady, Hamop,
motHocTh U KI1J] ycranoBku mipu yactote BpamieHus N, I'i. Onpenenuts noje pabounx mapaMmeTpoB

MpH 00eHMX YacTOTaX BPAIECHUSI.

Kpurepuun onenku

[Ipn oueHWBaHWU 3a7a4 HCIONB3yeTcsl OanmbHas cuctema. [lOTHOCTBIO BBITIONIHEHHAS U
odpopmienHas 3amaya oneHuBaetrcs Nel - 3 Gamma; Ne 2, 3 — 6 6amioB (Bcero 3a U3 Nel - 15
0amoB).

[ToMHOCTBIO TIPAaBWIBLHO BBIMOJIHEHHAS 3a/laya OIEHUBAETCS MO MaKCHMalbHOMY Oamy,
MPUBEAEHHOMY BHIIIIE.



[Ipn HanMuuu MaTeMaTHYEeCKUX OMIMOOK, HEBEPHO pelIEHHAs 3ajada OlleHuBaeTcs Ha 1 Gayn
HHNXKE.

[Ipu HanMuMK JTOTUYECKUX (CMBICIOBBIX) OIIMOOK, HEBEPHO pelIéHHas 3aa4a OLEHUBACTCS B
1 Gas.

Hepeménnas 3anaya ouennBaercs B 0 6ayuioB.

KpaTKOC OIMUCAHHUE U PEIJIAMEHT BbIIIOJTHCHUSA

NunuBuayaipHOE qOManiHee 3a1anne o(GopMIrseTcs Ha JIMCTaxX B KIETOUYKY. Pemrenue 3amaun
JIOJDKHO COJIep KaTh: UCXO/IHbIE JaHHBIC, epeBol eAnHUI] u3Mepenns B CU, Bce He0OXoauMBbIe 1Jis
pacdera (GOpMyIBl M WX BBIBOJ, NPH HCIOJIH30BAHUU CIPABOYHBIX MATEPUANIOB — CChUIKA Ha
HMCTOYHHK, TPU HEOOXOUMOCTH TIPUKIIA/IBIBAIOTCS AUarpaMMbl U rpaduku. ['paduku BBITOTHSIIOTCS
Ha MWUJITMMETPOBOM OymMare KapaHalioM B MacIiTade ¢ HAHECEHHEM BCEX HEOOXOMMBIX JaHHBIX.

N3 Ne2 «CoBmecTHasi paboTa HATHeTATEIeH»

BAPUAHT 00
3agaua 1.

JIBa 0/TMHAKOBBIX Hacoca pabOTaAIOT B paCTIPEACIEHHON CETH, MTPEAHA3HAYECHHOM U1 TTOJJa9U BOIBI
U3 OJIHOW OTKpBITOH EMKOCTH B apyryto. uamerp TpybompoBoaa d, cM., KO3p(UIIHEHT TpeHwHs
2=0,03, cymMMa MECTHBIX CONPOTUBIEHUN ZE.

L] L2 L3 I4, XapakTepucTruKa Hacoca

[ T ) I
5 Q, M%/u

HII_ & Co H, m

BoxonpogoaHas ceTsb n, %

Paccuurars nogauy, KIIJ[ u moTpe6iiseMyr0 MOIIHOCTh Ul KaXIOro Hacoca Ipu pabore B CETH.
VcXoqHbIEe JaHHBIE IPUBEAEHBI B TAOIUIIE:
L1, m L2, m L3, m L4, m HI, m H2, m d, cm YE.

3agaua 2.

YcraHoBKa U3 JIBYX MOCIIE€A0BATENBbHO YCTAHOBIIEHHBIX OJJMHAKOBBIX HACOCOB MOJHUMAIOT BOJY Ha
BbIcOTY N, M, U3 01HOI OTKpHITOI EMKOCTH B Apyryio. Ilpu 5ToM ycTaHoBMIach nojada Q, m>/u.
XapakTepUCTHKHU Ka)KJJOTO Hacoca MpeJICTaBlIeHbl Ha pUcyHKe. ONpeaenuTh: MOIHOCTh YCTAHOBKH;
KaK M3MEHUTCS MOIIHOCTb Ha Bajly IIEpBOrO Hacoca IpU OTKIIOYEHUH BTOPOro; NOJady B CETH U
CYMMapHyl0 MOULIHOCTb YCTaHOBKH, €CJIM BKIIOYEHHE HAcoCOB OyIeT 3aMEHEHO C
IIOCJIEJOBATEIBLHOTO HA NApAJUIEIBHOE.

25:"?{ _-"\ . %
> 20> ™S 100
P \ L
& N T ,M/a | hyM
= 15: \_80
T TN Y
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0 10 20 30 40 50
TTomaua, M /g

3amaua 3.



B cetu g momaun, npuBeAEHHON HA PUCYHKE, YCTAHOBJICHBI YETHIPE HACOCA C XapaKTEPUCTUKAMU,
npuBenéHubiMu B Tabmuue. Kosddumment tpenus cetm A=0,03, ocraibHble MapaMeTphl CETH
NpPUBEICHBl B TaONHIe. YYacTKH MPHUCOCTUHEHUS HACOCOB K CETH CUUTATh HE HMEIOIIHUMHU
cornpoTuBieHus. HaiiTu momady u cyMMapHy0 MOIIHOCTh YCTAHOBKH.

L ] XapakTepucTrUKa Hacoca
p—
Q, M3/
—fae— |-
== H ™M
BoaonpoBoaHas ceTh
XapakTepUCTUKA CETH N, %
d, mm L1, m h, m ’

Kpurtepun ouenku

[Ipu omeHWBaHWM 3ajJa4 HUCHOJB3yeTcs OanbHas cUCTeMa. [IOJHOCTBIO BBITOJIHEHHAS W
odopmMIIeHHas 3a1a4a orleHuBaeTcs S 6ayoB (Bcero 3a MJI3 Ne2 - 15 Ganmos).

[TonHOCTBIO MPaBUJIBHO BBINOJHEHHAs 3a/laya OIEHUBAETCS MO MaKCHUMalbHOMY Oasty,
MPUBENEHHOMY BBIIIIE.

[Ipn Hanuuuu MaTeMaTHYECKUX OIIMOOK, HEBEpHO pelIéHHas 3ajjaya olleHnBaeTcs Ha 1 Oamn
HUXeE.

[Ipn HanMuuu JOTHYECKUX (CMBICIOBBIX) OLIMOOK, HEBEPHO PEIIEHHAs 3a/1a4ya OLICHUBAETCS
B 1 Oam.

Hepewménnas 3agada onenuBaercs B 0 0aios.

KpaTKOC ONMHUCAHHUEC U PErJIAMEHT BbIIIOJTHCHUA

NunuBuayanpHOE JOMAIIHEE 3a1aHrue 0POopMIISETCS Ha JTUCTaX B KIETOUKy. Pemenne 3anauun
JIOJDKHO COJIep KaTh: UCXOJIHBIC JaHHBIC, epeBol eAuHUI] n3Mepenns B CU, Bce HEOOXOquMBbIE IS
pacuera (GOpMyibl U HMX BBIBOJ, MPH HMCIOJIb30BAaHUU CIPABOYHBIX MAaTEpUANIOB — CCHUJIKA Ha
HMCTOYHHK, ITPH HEOOXOTUMOCTH TIPUKIIAIBIBAIOTCS AUarpaMMbl B rpaduku. I'paduku BHITOTHSIIOTCS
Ha MUJUTUMETPOBOM Oymare KapaHJamioM B MacIiTabe ¢ HAHECEHHEM BCeX HEOOXOIUMbIX JTaHHBIX.

N3 Ne3 «Pacnipenesiénnbie cetu. PeryjimpoBanune padoTbl HarHerareJsiei»

BAPUAHT 00
3agava 1.
JlBa Hacoca paboOTalOT B paclpeles€éHHOW CeTH, NpeACTaBIeHHOW Ha pucyHke. HamopHble
XapaKTepUCTUKU HACOCOB U XapaKTepPHCTUKA CETU MPUBEEHbI B Tabnuile. OnpeaeauTs CyMMapHYIo
1oJiavy BOJBI B CETH M NOJA4y KaXkJ0ro Hacoca npu 3ToM. CuuTarh, 4TO MOTEPU IABJICHHS Ha
MECTHBIE CONPOTUBIIEHUS cOCTaBIAOT 10% OT moTeps Ha TpeHHE.



JL 12 L3 L4
_ ) finon, XapakTepucTuka CeT
Bux COUKY/

2M 1 )

Py

OM - - LI,m | L2,m | L3, m| L4 Mm|L5m| hym | d, cm
_J{ < Bun ceepxy
L5
1
BOI[DH[](]BDI[]—[HS[ ceThb

XapaKkTepUCTUKU HACOCOB
Hacoc Nel Hacoc Ne2

Q, M/
H ™M

3agaua 2.

J1Jis TpoKayKy BOJIBI Yepe3 SKOHOMaK3ep HCIIOJIb3yeTCsl YCTAaHOBKA U3 JIBYX MapalIeIbHBIX HACOCOB,
XapaKTepI/ICTI/IKI/I KOTOpI)IX HpI/IBGI[GHI)I B Ta6J'II/IH€. PaCCTOSIHI/IC MC)KI[y TO‘-IKOfI BCaCbIBAHUS CCTH U
sKoHOMai3epom h, M, nuamerp tpydompoBoaa d, cm. Ilociae KakA0ro M3 HaCOCOB YCTaHOBJICHA
JpOCCelIbHAs 3aBMKKA, TTapaMeTPhl KOTOPO# MpHUBEICHBI Ha pUCYHKe. [IpU MOTHOCTHIO OTKPBITHIX
3aIBWKKAX mojada ycraHoBkH Q, m°/4. Ompenenuts Kod(pGUIMEHT MECTHOTO COMPOTHBIICHHS,
CTeTieHb OTKPBITHA 3aJBIDKEK, eci HeoOxoauMo obecmeunTs mofady Q', M°/4, W CyMMAapHYIO
MOIITHOCTh HACOCOB ITPH 3TOM JUISl CITy9daeB MapauIeIbHOTO U MOCIIEA0BATEIHFHOTO PETYTUPOBAHUS.

Koa(ppumment XapakTepHCTHKa Hacoca
COIIPOTHBIEHHA &
5004 Q,
4003 ‘\\ M3/g
3003

2003 N\

Ty

F S~ H, ™M
10(?E ]

0 20 40 60 80 100
CTeneHs OTKPBITHA 3aIBHKKH. %0

5 Xapag'Tepncha ceTu n, %
M3/,‘l M3/,‘l d, cm h,
3agaua 3.

[TopurHeBoit Hacoc ¢ nuameTpom nopiiHg D, MM, 1 xog0M nopmiHs X, MM, pa3BuBaeT nogaudy Q,
am3/muH. OH NOAHUMAET BOJY Ha BHICOTY h, M, u3 éMKocTH ¢ aTMochepHBIM JaBiaeHueM. J[aBneHue
B YCTAHOBKE Ha BBIXOJIE M3 HATHETATENILHOrO TPYOOIpOBoa p2, Kre/cM?. JlnaMeTphbl BCAChIBAIOIIErO
W HarHeTaTeJIbHOTO TPYOOMPOBOOB OJMHAKOBBI, THAPABINYECKUE MOTEpH B HUX paBHBI Ahi, Ahy
M.BoA.cT. cooTBeTcTBeHHO. KIIJ[ Hacoca: oOBEMHBIN Mos, %, B IETOM Tos, %, epenaun — 100%,
AIEKTPOABUTATEIS Moz, Y0.

OmnpenenuTts 4acTOTy X0/1a MOPIIHS U MOIITHOCTb, TOTPEOISAEMYIO AIEKTPOIBUTATETIEM.

Kpurtepun onenku

[Ipu oueHuMBaHMU 3a7a4 UCHONB3yeTcs OanbHas cucTema. [IOTHOCTHIO BBIMIOJIHEHHAS U
odopMmIIeHHas 3aa4a orleHuBaeTcs 5 6amioB (Bcero 3a MJI3 Ne3 - 15 Gannos).

[ToTHOCTBIO TIPABHIILHO BBIMIOJIHEHHAs 3ajlaya OILEHWBAETCS MO MaKCUMalbHOMY Oalty,
MPUBEAEHHOMY BHIIIIE.



[Tpn HaMM4IMKM MaTEeMaTHYECKUX OMIMOOK, HEBEPHO pemIéHHas 3a7a4a oleHnBaeTcs Ha 1 Gamn
HIKE.

[Ipn HaMMUUU TOTUYECKHUX (CMBICTIOBBIX) OIMIMOOK, HEBEPHO PEIIEHHAs 3a/1a4a OIICHUBACTCS
B 1 Gat.

Hepeménnas 3aga4a onennBaercs B 0 6ayuios.

KpaTKOC OIMMCAHUE U PEIJIAMEHT BbIIIOJTHCHUSA

NunuBuayapHOE ToMalHee 3a1anue o(hopMITIeTcs Ha IMCTaX B KJIETOUKY. Perenne 3amaun
JIOJDKHO COJIep KaTh: UCXO/IHbIE JaHHBIC, epeBol eAnHUI] u3Mepenns B CU, Bce He0OXoauMBbIe 1Jis
pacdera (GOpPMYNIBl M HMX BBIBOJ, NPHU HUCIOJIH30BAHUU CIIPABOYHBIX MaTepUATIOB — CChUIKA Ha
HMCTOYHHK, TPU HEOOXOUMOCTH TIPUKIIA/IBIBAIOTCS AUarpaMMbl U rpaduku. ['paduku BBITOTHSIIOTCS
Ha MWUJITMMETPOBOM OymMare KapaHalioM B MacIiTade ¢ HAHECEHHEM BCEX HEOOXOMMBIX JaHHBIX.

7.2.2. TectrupoBanue

TGCTI/IpOBaHI/Ie IMPOBOAUTCA HaA JICKHMOHHOM 3aHATHU C LECJIBIO IMTPOBCPKHU YPOBHA YCBOCHUSA
MIPOMIEHHOI0 MaTepuaa.

Tect cocrout u3 10 Bompocos.

B teuenue cemecTpa MpoBOJUTCSI OAUH TECT.

Kpurtepun ouenku

Kasxp1it mpaBUIIBHBIN OTBET HA BOIIPOC, COACPIKAIIMICS B TECTE, OIICHUBAETCS B 1 Oas.



7.3. OHeHO‘lHLIe cpeacrea Jist HpOMe)KyTO‘{HOﬁ aTTeCTallui 10 UTOoramMm OCBOCHHUSA

AUCHHUIIIMHBI

7.3.1. Bonnpocbl K NPpOMeKyTOYHOM aTTecTaluu

Cemectp 5
Ne
i Bonpocsl k 3auety
1 | Jlatb onpenenennie HarHerarens. YpaBHeHue bepHyum ajis yuacTka KaHama.
2 Knaccudukanuss wHaraerarenei. [IpuHmmm pabOThl  JWHAMHYECKUX U OOBEMHBIX
HarHeTaTeJen
3 OcHoBHBIE TIapamMeTpbl pabOThl HarHeTaTese. YCJIOBHE COTJIACOBAHHOCTH HArHETAaTeNs W
CETH.
4 | IloTepu MOILITHOCTH B HarHeTaTelle.
5 YCTpoicTBO M MpUHIUT pabOTHI HEHTPOOEXKHOTO (paananbHOT0) BeHTHiIsATopa. [loctpoenne
SMIOPHI TABJICHUS] BEHTUJISITOPA.
6 | BeiBox ypaBHeHuUs Diinepa Ui Koyieca IeHTpoOSKHOTO HarHeTaTels
7 [Tonsitne xosdduumenta 3akpyduBaHus U Ko3dduuuenta nasineHus. BausHue Qopmbl
JomaToK paboyero Kojaeca Ha KOYQQUIIMEHT JaBICHHUS.
8 | HasHayeHne KOHCTPYKTHBHBIX DJIEMEHTOB PaHaIbHOTO BEHTHUIISITOPA.
9 | XapakTeprCTUKN HarHeTareneld. Y HUBEpCaIbHbBIC XapaKTePUCTUKA
10 | ®opmyibl iepecuera xapakTepucTuK. [loHaTHE KOdhdUIIMeHTa OBICTPOXOTHOCTH.
11 | Bunsl ceteit. CymmapHbBIe XapaKTEePUCTUKHU CETEH.
12 | Metox Hanmo>xeHus1 XapakTepucTuk. [1oa100p 1IeHTpOOEKHOTO BEHTHIISATOPA.
13 | Bausaue npoccenupoBaHus CETH Ha COBMECTHYIO paOOTy HarHETaTeNsl M CETH.
14 | BnusHre HETEPMETUIHOCTH CETH Ha COBMECTHYIO pabOTy HarHeTaTess U CETH
15 | BausH#e mIOTHOCTH Cpefibl HA COBMECTHYIO PabOTy HarHeTaTesns U CeTH
16 Bnusinue mexaHMueckuX MpuMeceil B IepeMellaeMoil cpelle Ha COBMECTHYIO paboTy
HarHeTaress U CeTU
17 | CoBmecTHas paboTa HECKOJIBKHX HArHETAaTeNIeH B CETH
18 [lapannensHoe BKJIIOYEHHE B CETh JBYX _OIMHAKOBLIX Haruerarenei. [lapannensHoe
BKJIIOUEHUE B CETh JIBYX Pa3HbIX HarHeTaTesel
19 [TocnenoBarenbHOE BKIIFOUEHUE B CETh BYX OZIMHAKOBLIX naruerarenei. [locnenoBarenbHoe
BKJIIOUEHUE B CETh JIBYX Pa3HBIX HarHeTaTenei
20 | HeycToiiuuBblil pexxuM paboThl HarHeTaTesne. SIBneHue noMmnaxa.
21 | PerynupoBanue paboThl HarHeTaresnei. Bunipl perynupoBanusi.
22 | Ilonstue sHepreTuyeckoil 3ppekTUBHOCTH METO1a pEeryIupOBaHUsI.
23 Oco0eHHOCTH KOHCTPYKUUN BEHTUJISITOPOB, BBIMYCKAEMBIX MPOMBIILIEHHOCTHIO (BHIBI
pabounx Kojec, Kopiyca).
24 | KpslrHble BEHTWISITOPHL. KaHallbHBIE BEHTUIISITOPBI.
25 | Bugpl coennHeHUs] BEHTHIIATOPA C dIEKTpoABUrareseM. MOHTaK BEHTarperaTos.
26 | LlentpoOexHble Hacochl. KOHCTPYKIIMM U YCTaHOBKA HACOCOB.
97 KaButanusi, mnpuuuHbl BO3HMKHOBEHUs U TMpenymnpexiaeHus. Jlomyctumas BbICOTa
BCAChIBaHUSI.
28 LentpoOexxHsie kommpeccopbl. OCOOEHHOCTH XapaKTePUCTUK U perynupoBaHus. OOmacThb
WCIIOJIb30BAHUS
29 OceBble  BEHTWJIATOPHL. YCTPOWCTBO W NPUHIMI pabOThl  OCEBOrO  BEHTUIIATOPA
KOHCTpYKTHBHBIE U 3KCILTyaTallMOHHbIE 0COOEHHOCTH, 007aCTh MPUMEHEHHUSI.
30 Ocesble Hacochl U KoMIipeccopsl. Kitaccudukanus. KoHCTpyKTHBHBIE 0COOEHHOCTH, 00JIaCTh
MIPUMEHEHHSL.




Ne
w/n Bonpocs! k 3auerty
31 Crpyiiable ammapatsl. [lapamerpst pabotel, npuHiun paeiictBus. Kiaccuduxanus.
KoHcTpyKuu CTpyHHBIX aNnaparos, IpuMeHseMbix B cuctemax TT'B.
30 O6bemuble HarHeratenu. [lopiiHeBble kommpeccopbl. KoOHCTpYKTHBHBIE OCOOEHHOCTH.
PerynupoBanue nogaun. O6nacTh NprUMEHEHUSI.
33 [IneBmaTnyeckue Haruerarenu. OpiaudT. [lpunnun neiictBus u xoHcTpykuus. OOnacTb
MIPUMEHEHMUSL.
34 | Beibop Haraerarens (Hacoca U BEHTUISITOPA)
35 OcoOeHHOCTH KOHCTPYKIMM U 00JacTb IPUMEHEHUs JUAMETPAIbHOTO, CMEPUYEBOIO,
JIMICKOBOT'0, BUXPEBOI'0, 3y0UaTOr0 HarHeTaTessl.
7.3.2. Kputepuu 4 HOPMbI OLIEHKH
dopma
NpoBe/ieHus!
Cemectp . Kpurepuu u HOpMBbI OLIEHKHU
MPOMEKYTOUYHOM
aTTecTaluu
ITo «3a4TCHOY Habpano > 40 Gayinos
> HaK;ggz:;?;OMy «HE 3aYTCHOY Hab6pano < 40 6amioB




8. YueOHO-MeTOAMUYECKOE M HH(POPMALMOHHOE 00ecTeyeHue JUCIUIIMHBI

8.1. O6s13aTesibHAs TUTEpPATypa

Tun (yueOHuk, yuedHoe

KoauyecTtBo B

HAY4YHOI
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJioBoK) Tox n3nanus ondauoTexe /
n/n MeTOoIHYecKoe mocooue,
HaumenoBanue
NPaKTHUKYM, JP.) 3EC
10. B. Ky3nenos, A. I'. 9BbC
1 Y3HCHOB, Hacocpl, BEHTHIIATOPEI, KOMITPECCOPHI Y4ebOHoe mocobue 2022
Hukudopos «JIanp»
A. B. Toncteix, IO. H. SEC
2 | dopomenko, B. B. Hacocpl, BEHTHIIATOPBI H KOMITPECCOPHI Y4eOHOoe mocobue 2020 JTatny
[TensiBckuit
Hacocbl, BEHTHIIATOPBI B KOMITPECCOPHI B
’ p p p VY4yeOHO-METOIUYECKOE 9BC
3 | . C. IlpocBupuna CHUCTEMaXx TETUIOra30CHA0KEHHS 1 2021
nocobue «lprbooks»
BEHTUISIIIH
4 B. I1. lememkuH, b. P. Hacocsl, BEHTUIATOPBI U KOMITPECCOPHI B Y4eOHO-MEeTOIUIECKOE 2020 29bC

Pomanenko, A. B. [lnyxHuk

cucreMax TT'B

rmocooue

«lprbooks»




8.2. lonosiHuTEIBLHAS JIMUTEPATYPA

Tun (yueOHuk, yuedHoe

KoaunuyecTtBO B
HAY4YHOM

Ne nocooue, yaeoHo-
ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJioBoOK) I'on n3nanus onodauoTexe /
n/n MeToAnYecKoe nocooue,
HaumenoBanue
NPaKTHUKYM, JP.) 3EC
A. B. Tonetsix, IO. H. Hacocbl, BEHTHIISITOPBI U KOMITPECCOPHI 9bC
1 | Jopomenko, B. B. ESHeK OHHEIP'I cc cf p Y4ebOHoe mocobue 2018 JTary
[TensiBckuit P peeyp
T. A. Paganbckas, P. I11. . 3BC
2 Mancypos. B. 1. Kocrim Hacocuple cTannuu [ DeKTpOHHBIN pecypc] Y4eOHoe mocobdue 2018 «IPRbooks»
DueprodddextuBHas paboTa HACOCOB H
3BC
3 | B. U. Koctun BEHTUJISITOPOB B CHUCTEMaX TEIIOCHAOKEHUs Mouorpadus 2015 «IPRbookss
Y BEHTHJIAINH [ DJIEKTPOHHBIN pecypc]
B. A.Tangun, I'. T. . OBbC
4 Kycrikos, M. A. Tapan BenTunsitopsl [ D1eKTpOHHBIN pecypc] VYuebHoe mocodme 2016 «IPRbookss
5 C. A. HaymoB TenmoBrle ABUTATEIN U HarHETaTEIN Vuebioe Hocobie 2015 9BC

[OnexTpoHHbI pecypc]

«|PRbooks»




8.3. llepeuenn npodeccnoHANBbHBIX 023 JaHHBIX 1 HH(POPMAIMOHHBIX CIIPABOYHBIX
cucTreM

http://www.abok.ru/articleLibrary

bubmuoreka Hayunsix crateiit ABOK [DnextponHslii pecypc] — Pexxum mpocryma:

Scopus [DnekTponnbiii pecype] : pedeparuBHas 6a3a manubix. — N etherlands

Elsevier, 2004— . — Pexxum goctyma : scopus.com. — 3ari. ¢ 3kpaHa. — SI3. pyc., aHrJ1.

Elibrary [DnextpoHHBIi pecypc] : HaydHas SJIEKTpOHHas OubOIMOTeKa. —MOCKBa :

HO3B, 2000— . — Pexxum noctymna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., anri

8.4. Ilepeuenb NporpaMMHOro odecrnevyeHust

Ne Hanvenopanne IO PexBu3uTHI A0roBopa
n/n (nata, HoMep, CPOK JAeiCTBHS)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JEHUCTBHUS — OECCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpoxk
JEHCTBUSI — OECCPOUHO
2 Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBUSA — OECCPOUHO
AcademicEdition

8.5. Onncanne MaTepuaJIbHO-TeXHUYECKOH 0a3bl, HEOOX0AMMOIi 11l OCYIIeCTBJICHUS
00pa3oBaTeJILHOI0 NMpolecca Mo JMCUUIINHE

HaumeHoBaHue 000PYA0BAHHBIX Y4eOHBIX
Ka0OMHETOB, JIa0opaTopuii, MACTEPCKUX H
N Ap- 005 CKTOB 15l IPOBECHHS . IlepeyeHb OCHOBHOIO 000OPY/10BAHUS
n/n | NPakTHYeCKUX U JaA0OPATOPHBIX 3aHATHH,
IOMEIEeHUH /I CAMOCTOATEILHON
padoThl o0yyarommxcs (HoMep ayIuTOPUM)
JlaGopaTtopust "Hacocel, BEHTHIISITOPHI, [[Ixads1, CTOJIBI IBYXMECTHBIC
komrpeccopsl” "KoHauImoHupoBaHue (MOHOOJIOKH), CTOJIBI ITPETIO/IaBATEIIbCKHE,
BO31yXa U xosoaocHabkenue" (C-202) CTYJI TIPENOaBaTEIbCKUMN, JOCKA
ayIuTopHas MenoBas, Konauuuonep bK-
1500., kongumonep KTA-3123,
naboparopusiii crenn L1b BenTmisATOpAa,

1 71a00paTOPHBIN CTEH]] OYMCTKA BO3/1yXa,
71ab0paTOPHBIN CTEH]T 0CEBOM BEHTHIISALIUY,
paKoBUHA, MAKET-
BO3JyXopacupenenurenb, maker L{b
BEHTHJIATOP MAKeT - KPBILIHOM
BEHTWJISTOP, CTEH (pacOHHBIE YaCTH,
AHEMOMETp YaIlICYHbII U KPbUIbYATHIH,
MICUXPOMETP, TATOHAIIOPOMED.

Y4eOHas ayUTOpuUs AJsl TPOBEACHHUS CTOJbl YYEHHUECKHE IBYXMECTHBIE
3aHSTHI JEKIUOHHOTO THIA. Y4eOHas (MOHOOTIOK), CTOJ TIPETIOAaBATEIbLCKUH,

o | @Y/MTOPHS JUIS POBE/ICHAS 3aHATUN JIOCKa ayJIMTOpHasi, KPecio

CEMHUHAPCKOT0 TUMA. Y4yeOHas ayTuTOpus s | MpenoaaBaresi, TyMOOUKa JUIsl MPOEKTOPa;
KYpCOBOTO TPOEKTUPOBAHUS (BBIMOTHEHHUS MPOEKTOP, HOYTOYK, PKpaH IS MPOEKTOpa,
KYpCOBBIX paboT). YueOHast ayIuTopus yis JKATI03U



http://www.abok.ru/articleLibrary

HaumeHnoBaHue 000py/10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00opaTopuii, MACTEPCKUX U

Ne Ap. 00bEKTOB /ISl POBEAeHU
. IlepeyeHb 0CHOBHOTO 000pPY/A0BAHMA
/I | MPaKTHYeCKHUX U JA00OPATOPHBIX 3aHATHIA,
MOMEIIeHUH VISl CAMOCTOSATEIbHOM
padoThl o0yuaumxcs (HoMep ayAuTOPUN)
IIPOBEJICHUS TPYIIIOBBIX U UHIUBUYaTbHBIX
KOHCYyJbTallMi. YueOHas ayauTopus s
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
npomexyrouHoii arrecraiuu (C-601)
VYyeOHas ayUTOpuUs AJIsl IPOBEACHUS Jlocka ayautopHasi, CTOJIbI
3aHATUHN JICKIIMOHHOTO TUMA. YueOHas MPENOJABATENbCKHUE, CTOJIbI YUCHUUECKNE
ayAUTOPUS JJIsl TPOBEACHUS 3aHITUI JByXMECTHBIC (MOHOOIIOK) , CTEIIAXH,
CEMHUHApPCKOro Tuna. YueOHas ayIuTopus s mKadl, KPECIIO MPEIo1aBaTes,
3 | KYPCOBOTO IPOCKTHPOBAHHS (BBIOJTHEHUST MPOEKTOP, HOYTOYK , SKpaH.

KYpCOBBIX pa0oT). YueOHas ayAuTOpHs 171
MIPOBEJIEHUS TPYIIOBLIX U MHANBUIYaTbHBIX
KOHCYyJbTalMi. YueOHas ayauTopus s
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
npoMmexyrouHoii arrecraruu (C-612)
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