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1. llesu u 3212494 AU CIUILIHHBI

N3yunth TeopeTHuecKre OCHOBBI pabOTHI HarHeTaTeNe, COBPEMEHHbBIE KOHCTPYKIIUU
HAacCOCOB M BEHTHJISITOPOB, SKOHOMHYECKHUE CIIOCOOBI X MOI00pa U PETYIUPOBAHMUS C
YYETOM 3KCIUTyaTallMOHHBIX 0COOEHHOCTEN padOThI B CETIX, METOJUKH IPOBEACHUS
MOHTa)KHBIX U ITyCKO-HAJIaIOYHBIX UCIIBITAHUN, & TAKKE TEXHUKY IPUMEHEHHS
Har"erarejed B CUCTEMaX OTOIUIEHUS, TEIIOCHAOKEHUS U BEHTUIISIIUU, BOJOCHAOXKEHUS U
BOJIOOTBEJCHUS.

Kparkoe cogepkaHue TUCHMIIIMHBI

1. Kimaccudukanus, 061acTh NpUMEHEHUS], IPUHLIMI PA0OThI, UCTIBITAHNS HarHETaTeIEH.
2. XapaKTepuCTUKH HarHeTareneu, pabora HarHeTarenel B CeTU, peryJupoBaHue
Haraerarenei. 3. Koncrpykuuu HarHetarenei. 4. [lon0op, ycTaHOBKa U OCHOBBI
aBTOMaTH3alluK pabOThl HATHETATENEeH B MHKEHEPHBIX CETSX.

2. Komnerenuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[Inanupyemsble pe3yabTaTbl OCBOCHUS [Inanupyemblie pe3yabTaThbl
OII BO (kommieTeH1IN) 00y4YeHHUs 10 AUCITUTUTHHE

3HaeT: COBPEMEHHbIE KOHCTPYKIIMU HarHeTareaen
11 o0ecriedeHns: GYHKIMOHUPOBAHUS MHKEHEPHBIX
CHUCTEM.
'YMeeT: OCyIIEeCTBIATh pacyeT U BBIOOD
[TK-4 CriocoOeH BHIMOTHATH 000CHOBaHHUE HarHeTaTeJIel JUIsl IPOEKTUPOBAHUS NHKEHEPHBIX
IIPOEKTHBIX PEIIECHUH, pacueT U MPOEKTUPOBAHUE |CUCTEM.
CUCTEM TeIUIora30CcHa0XeHUs U MUKpokiInMaTa |MIMeeT mpakTU4YeCKUil OMbIT: OLEHKU PE3YyIbTaTOB
31aHUM KOMIIBIOTEPHOT'0 1O00pa HarHeTarenen ams
WH)KEHEPHBIX CUCTEM; pabOThI C KaTajoraMu
HACOCOB U BEHTHJIATOPOB, KOMIIBIOTEPHBIMU
porpaMMamu Jjisl HoA00pa HarHETaTEeNbHbIX
MalllHH.

3HaeT: MpaBWJIa U TEXHOJOTUU MOHTaXa, HaJalKH,
WCIIBITAaHUS U CAAYU B DKCIUIYaTalHIo

ITK-5 CriocoGeH opraHu3oBbIBaTh pabOTHI IO |[HATHETAaTEIbHBIX YCTAaHOBOK.
SKCIITyaTallui U TCXHUYCCKOMY 06CJIy)KI/IBaHI/IIO 'YMeeT: PEryampoBaTh NPOU3BOAUTCIBHOCTD U HAITOP
CHCTEM TEIIOra30CHA0XKEHNs 1 MUKPOKJIMMATa |[HarHeTaresel B 3aBUCUMOCTH OT YCJIOBUH MX

3IaHUN DKCILTyaTallUH.

MMeeT NpakTUYECKN OMBIT: HAJIAJKN U UCIIBITAHUS
HArucTarCJIbHbIX YCTAHOBOK.

3. MecTo nucumiuinebl B crpykrype OII BO

[Iepeuenpb npeaecTBYOMUX JUCUUAILINH, [lepedenb nocneayOMMX JUCHUTLINH,
BUJIOB PabOT yueOHOTO ImiaHa BHJIOB paboT

[ 'MapaBiiviKka MHXEHEPHBIX CUCTEM, BenTmrsamus,
Oromienue, TennocHatxkeHue,
OCHOBBI TUZIPABIMKU U TEIUIOTEXHUKH, [IpoMbInIeHHAsA BEHTUJISALMS M OXpaHa BO3AYLIHOTO
Termnodusuka orpa>kaaronux KOHCTPYKIIHIA, Oacceiina,
TermromaccooOMeH, Bomomonroroska,
MeToabl penieHus 3a1a4 TerIo00MeHa, ABTOMAaTH3aLHsI CUCTEM TEIUIOTra30CHAOKECHUS U
TennoTeXHUYECKUE U3MEPEHUS, MHUKPOKJIMMATA 30aHUM,




[Ipon3BoACTBEHHAsI TPAaKTUKA (OPUEHTUPOBAHHAS,
nudposas) (4 cemectp),

[Ipon3BoACTBEHHAs ITpaKTUKa (TeXHOIornueckas) (4
ceMecTp)

KonnuimoHnpoBaHue BO3AyXa U XOJIO0CHAOKEHHE,
BonHo-XxuMu4ecKue pexuMbl CUCTEM
TEIIOCHAOKEHMS,

[Ipon3BoncTBeHHAS IPAKTHKA (TIpeIIUIIIIOMHAs ) (8
CEMECTD)

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

TermtomaccooOMeH

3HAeT: 3aKOHbI U OCHOBHBIE (PU3UKO-
MaTeMaTH4ecKue MOJIENIN IIepeHOCca TeIIOThl U
MAaCChbl IPUMCHUTCIIBHO K TCINIOTCXHUYCCKUM U
TEIIOTEXHOJOTHUYECKUM YCTAaHOBKAM U CUCTEMaM.,
OCHOBBI pacuéTa IPOIECCOB TEIUIONEPEHOCa B
HJIEMEHTAX TEIUIOTEXHUUYECKOTO U
TETJIOTEXHOJIOTHYECKOTO 000PYyIOBaHUS. YMEeT:
paccuUThIBaTh TEMIEpaTypHble MO (OIS
KOHLIEHTpAaIMii BEIECTB) B MOTOKAX
TEXHOJIOTMUYECKUX KHUJIKOCTEH U ra3oB, B 3JI€MEHTaX
KOHCTPYKIHUH TCIIJIOBBIX U TCINIOTCXHOJIOTMYCCKUX
YCTaHOBOK C 11€JIbI0 MHTEHCU(PHUKALIUH ITPOLIECCOB
TEI1000MEeHa., pACCUUTHIBATH TEMIIEPaTyPHbIE OIS
(1ol KOHIIEHTPALMi BEIIECTB) B OTOKAX
TCXHOJOINYECKUX )KI/I)IKOCTCI\/’I U Ia30B, B DJICMECHTAaX
KOHCTPYKIMH TEIIOBBIX U TEIJIOTEXHOIOIMYECKUX
YCTAHOBOK C IIEJIbI0 MHTEHCH(MKAIINY TTPOIIECCOB
TeriooOMeHa. MiMeeT npakTUYeCcKuil ONbIT: OCHOB
pacdéra MpoIecCcoB TEIUIONEPEHOCa B AIEMEHTaxX
TEIIOTEXHUYECKOTO U TEIIOTEXHOIOTUYECKOTO
000pyAOBaHNUS., OCHOB PacuéTa MpOIecCcoB
TEIUIONEPEHOCA B JIEMEHTaX TeIJIOTEXHUUECKOTO U
TETJIOTEXHOJIOTHYECKOTO 000PYTOBAHUSL.

MeTozb! penieHus 3a/1a4 TerioooMeHa

3HAeT: 3aKOHbl U OCHOBHBIE (PU3UKO-
MaTeMaTHYeCKHE MOJICNIU TIePEHOCa TeIUIOTH U
MAaCChbl IPUMCHHUTCIIbBHO K TCIINIOTCXHUYCCKUM U
TETJIOTEXHOJIOTHYECKIM YCTAaHOBKAM U CHCTEMaM.,
OCHOBBI pacuéTa IPOIECCOB TEIUIONEPEHOCa B
HIIEMEHTaX TEIUIOTEXHUYECKOTO U
TETJIOTEXHOJIOTMYECKOTO 000PYyI0BaHUS. YMEeT:
PACCUUTHIBATH TEMIIEPATyPHBIE MO (TIOJIS
KOHIICHTPALMI BEIIECTB) B TOTOKAX
TEXHOJIOTHUECKUX JKUAKOCTEH U Ta30B, B SJIEMEHTAX
KOHCTPYKIHUH TCIIJIOBBIX U TCINIOTCXHOJIOTMYCCKUX
YCTAHOBOK C I1€J1bI0 MHTEHCH()MKAIIMHU TTPOIIECCOB
TEII000MEHA., pACCUNTHIBATH TEMIIEPATYPHbIE OIS
(TIOJIs1 KOHIICHTPAIMIA BEIIECTB) B MOTOKAX
TCXHOJIOTHYCCKUX )KI/I[[KOCTCI\/JI U Ta30B, B DJICMCHTAaxX
KOHCTPYKIMH TETUIOBBIX U TEIUIOTEXHOIOTUIECKUX
YCTQHOBOK C II€JIbI0 MHTEHCU(MKAIIUU TTPOIIECCOB
TeriooOMeHa. ViMeeT npakTH4ecKuil OMbIT: OCHOB
pacuéra NpoIecCcoB TEIUIONEPEHOCa B IEMEHTaX
TETJIOTEXHUYECKOTO U TEIUIOTEXHOJIOTMYECKOTO

000pYyI0BaHUS., OCHOB pacuéTa MpoIeccoB




TEIJIONEPEHOCA B 3JIEMEHTAX TEIUIOTEXHUYECKOTO U
TEIIOTEXHOJIOTUYECKOTO 000PYIOBaHUSI.

TennoTexHUYeCKUe HU3MCPCHUA

3HaeT: IPUHIMIBI JEHCTBUSA, YCTPOWCTBO TUIIOBBIX
U3MEPUTENILHBIX TPUOOPOB Il U3MEPEHHUS
DIIEKTPUYECKHUX U HEAIEKTPUUECKUX BEIIMYHH.,
OCHOBHBIE BUJIbI TEIJIOTEXHUYECKHUX
M3MEPUTENBHBIX IPUOOPOB. YMeeT: moaduparhb
ONTUMAaJIbHBIA HA0OP TaTYUKOB M BTOPHUHBIX
M3MEPUTENBHBIX TPUOOPOB JIIsl 00BEKTA.,
noAOUpaTh ONTUMAIBHBIM HA0OpP AATYUKOB U
BTOPUYHBIX U3MEPUTENBHBIX TPUOOPOB /17151 0ObEKTa
aBTOMAaTu3anuu. MiMeeT NpakTU4eCKUil ONBIT: -, -

OCHOBEI THAPABIMKU U TCINIOTCXHUKHA

3HaeT: (I)YHI[aMeHTaJIBHHe 3aKOHBI THAPOCTATUKHU U
THAPOANHAMUKH, H€O6XOI[I/IMBI€ JJIs1 TIOHUMaHU s
q)YHKI_II/IOHI/IpOBaHI/IH HWHKCHCPHBIX CUCTCM. YmMmeer:
OIPCACIIATE TUAPABINYCCKUEC COIPOTUBIICHUSA U
[MOTCpH Haropa Mpu ABUKCHUH KUIKOCTH. HNmeer
HpaKTI/I‘ICCKI/Iﬁ OIIBIT: paCy€Ta ruAPaABINICCKUX
[MapaMCTPOB MHKCHCPHBIX CUCTCM.

OToI1uieHNEe

3HaeT: HeoOXOUMBIN NIEpeYeHb UCXOIHBIX JAHHBIX,
CIIPaBOYHON M HOPMATUBHOW JINTEPATYPBHI,
HEOOXOAUMBIX ISl IPOSKTUPOBAHUS CUCTEM
OTOIIJICHHUSI, TPEOOBAHHS HOPMATUBHBIX JOKYMEHTOB
K CUCTEMAaM OTOIUICHHUS., OCHOBHBIE MOJIOKEHUS
CTaTUKHU M JTUHAMHKU >KMJIKOCTH U Tasa,
COCTaBJISIIOIINX OCHOBY pacueTa MHKEHEPHBIX ceTen
Y COOPYKEHUI; 3aKOHBI U METO/bI TEXHUYECKOU
TEPMOJUHAMUKH, TEIUIO- U MACCOOOMEHA, PacyeThl
TEIIJIOBBIX IIPOLIECCOB, UX PALIUOHAIBHYIO
OpraHU3aINI0; COBPEMEHHBIE METOBI
POEKTUPOBAHUS CUCTEM OTOIUIEHMS, OTJIEIbHBIX €€
DIIEMEHTOB, a TAaK)KE METOJIbI o1oopa
000pyIOBaHNUs; COCTaB U MOPSIIOK IPOEKTHPOBAHNUS
CHUCTEM OTOIUICHUS, aKTyaJIbHYIO HAy4HO-
TEXHUYECKYI0 HH()OPMAIHIO OT€YECTBEHHOTO U
3apyOeKHOTO OIBITA [0 MPOSKTUPOBAHUIO CUCTEM
OTOIUICHHUS. YMEET: aHAJIU3UPOBATh UMEIOIINECS
VCXO/IHBIE JTAHHBIE JUISl IPOEKTUPOBAHUS CUCTEM
OTOIUIEHUS] B COOTBETCTBUH C TEXHUYECKUMHU
3a/1aHusIMU, paboTaTh C HOPMAaTUBHOW U CIIPABOYHOM
TUTEpaTypoM AJIsl IPOEKTUPOBAHUS CUCTEM
OTOIUIEHUS. , IPUMEHSATh COOTBETCTBYIOIIUE METOBI
[POEKTUPOBAHUS U TUIOBbIE PACUEThI ISl pEIICHUS
TEXHUYECKHX 33/1a4 B COOTBETCTBHH C TEXHUYECKUM
3a1aHMEM C MCIIOJIb30BAHUEM CTaHAAPTHBIX CPEACTB
ABTOMATHU3AIMH IPOSKTHUPOBAHHUS; 0QOPMIISATH
3aKOHUYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE pabOTHI,
MPaBUJIBHO BHIOMPATh CXEMbI CUCTEM OTOIUICHUS U
OTOMUTEIBLHOE 000pyI0BaHUE, 0OECIIEUNBAIOIINE
TpeOyeMble MoKa3aTean HaJIe)KHOCTH,
0€30MacHOCTH, SKOHOMUYHOCTH U 3¢ exTnBHOCTH
CHUCTEM OTOIUJICHUSI, TPABUIBHO OLIEHNUBATH
pe3yabTaThl pacyeToB. IMeeT MpakTU4eCKUI OIIBIT:
HABBIKOB COOpa M aHaJIM3a UCXOAHBIX JaHHBIX C
MCITOJIb30BAHUEM HOPMAaTUBHOM U CIIPaBOYHOU

JIMTCPATYpPhl., HABBIKOB THUIIOBLIX paC‘IéTOB JUI




[MPOCKTUPOBAHUA CUCTCM OTOIIJICHHUA U
TEXHOJIOTUYECKOTO 000PYIOBAHHST; HABBIKOB PAOOTHI
C JIMOCH3WOHHBIMU MPUKJIIAHBIMH paCYCTHBIMU U
rpaduIeCKUMH IPOTPAMMHBIMUTIAKETAMU;
COBPEMEHHBIX METO/IOB pacyeTa CHCTEM
WH)KEHEPHOTO 000PYI0BaHUSI 3/IaHHI, HABHIKOB
KOHTPOJISI COOTBETCTBHS MPOESKTHO-
KOHCTPYKTOPCKOW JTJOKyMEHTAIIMH TEXHHUECKOMY
3aJaHUI0 1 HOPMATUBHBIM JOKYMCHTAM.

[ 'napaBinrka HHKEHEPHBIX CHCTEM

3HaeT: GpyHIaMEHTaIbHbIE 3aKOHBI THAPOCTATUKU U
CUIPOJMHAMUKH, HEOOXOIUMBIE JUIsl TOHUMAHUS
(YHKIMOHUPOBaHUS UHKEHEPHBIX CUCTEM. YMEET:
ONpeAeNATh TUAPABINYECKUE COTPOTUBICHUS U
MOTEPH HaIlopa NpH JBMKEHUH KUAKOCTH. FiMeeT
MPAKTHYECKHI ONBIT: pacyeTa rupaBIudecKuX
apaMeTpOB MHKEHEPHBIX CUCTEM.

Ternodusuka orpaxJaromux KOHCTPYKLIUH

3HaeT: OCHOBHBIE METOIMKH pacyera
TEIIOBO3AYLIHOTO U BIIAYXKHOCTHOT'O pexXumMa
3aHUs., IENCTBYIOLUE HOPMAaTUBHBIE JOKYMEHTBI
P® B 005acTH TEMIOTEXHUYECKUX PACUETOB. YMEET:
BBITIOJIHSTH PacueT CONPOTUBIICHHMS TEIIONEpe1aue
HapYXKHOM OrpakJIarolled KOHCTPYKIUH, pacyeT
TEII0YCTOYMBOCTH, BO3AYXOIPOHUIIAEMOCTH
Orpa’kJaI0NINX KOHCTPYKIIHMM, pacueT
BJIQKHOCTHOTO PEKMMA OrpaKIaroiiei
KOHCTPYKIIMH, BBITIOIHSTH PacyeThl JJIs
cocTaieHus pasaena "DHeproapHekTuBHOCTE" .,
BbIOMpaTh HOPMATHUBBI, HEOOXOAUMBIE TS
[IPOBEICHMSI TEIUIOTEXHUYECKUX pacueToB. Mmeer
MPAKTUYECKHUI ONBIT: IPOEKTHOI pabOTHhI; BIaJEET
IpUEMaMU YKOHOMHYECKON U DHEPreTUYECKOU
OLICHKH MPOEKTHOTO PELIEHUS; IPOBEACHUS
KBaJM(PHULIMPOBAHHBIX PACUETOB FIIEMEHTOB
Hapy>KHbBIX OTPakJJAIOLINX KOHCTPYKIIH,
VCII0JIb30BaHUS] HOPMAaTUBHBIX JTOKYMEHTOB AJIs
BbIOOPA MCXOTHBIX TaHHBIX JJIs1 TEINIOTEXHUYECKUX
pacueTosB.

[Tpon3BoCTBEHHAs MPaKTHKA (OPHEHTUPOBAHHAS,
uudposas) (4 cemecTp)

3HaeT: COBpEMEHHBIC CPECTBA BRIYUCIUTEIHLHOMN
TEXHUKHU U WH()OPMAITMOHHBIE TEXHOJIOTHH,
YVHHBEPCAILHBIC U CIICITHATN3UPOBAHHBIC
pOrpaMMel., [IpUHIIHMITEI TPOESKTUPOBAHUS B
VHHBEPCAIBHBIX U CHCIIHATH3UPOBAHHBIX
nporpammax. Ymeer: O0pabaTsiBath,
QHAIIM3UPOBATh U MPEJICTABIATH HHPOPMAIIHIO B
npohecCHOHAIBHON IeATEeTHbHOCTH C
UCTIOJIb30BaHHEM UH(POPMAITMOHHBIX TEXHOJIOTHIHA,
VHUBEPCAIBLHBIX U CIICIIHATU3NPOBAHHBIX
pOrpaMMel., Mcrons30BaTk COBpEMEHHBIC
WH(OPMAITMOHHBIE TEXHOIOTUH, YHUBEPCAIbHBIE U
CHeIHaTH3UpPOBaHHBIC IPOrpaMMebl. Mimeet
npakTu4aeckuii onbIT: CO3MaHus YIEMEHTOB

U (QPOBBIX MOjieNIel 00BEKTOB MPOQECCHOHATHEHOM
nesiTebHOCTH., CO3/1aHus 2IIEMEHTOB IIH(PPOBBIX
MojIeliei 00BEKTOB podecCHOHATEHON
NesITeITbHOCTH.

[Ipon3BoACTBEHHAsI IPAKTHKA (TexHOIornueckas) (4

3HAeT: CI0COOKI COIMAILHOIO B3aUMOJICICTBHS,




CEMECTD)

YCTAHOBJICHHBIE HOPMBI U TTpaBUiIa KOMaHIHOM
paboThl., [[pUHIIUATIBI IPOEKTUPOBAHUS
000pyIOBaHUs CUCTEM TEILJIOTa30CHAOKEHHSI U
MHUKPOKJIMMATA 3JaHUN. YMEET: ONPEAEISTh CBOIO
[pOJIb B KOMaH/E, UCXOs U3 CTpaTeruu
COTPYAHUYECTBA JIS IOCTH)KEHUS MMOCTABICHHOU
[1€J11; OLICHUBATh UJIEU JPYTUX YWICHOB KOMaHIbI JUIs
TOCTHM>KEHMS IOCTaBJIICHHOM 1enu., Mcnons30Barh
COBpEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH,
YHUBEPCAJIbHBIC U CIICIIUATU3UPOBAHHBIE
MPOrPaMMBI JIJIsl IPOSKTUPOBAHUS 000PYIOBAHUS
CHCTEM TEIJIOTa30CHA0KEHUSI 1 MUKPOKIIMaTa
3naHuii. MiMeeT mpakTHYeCKUi ONBIT: OOMeHa
nH(pOpMaIiei, 3HaHUSAMH U OTIBITOM C YJICHAMU

KOMAaH/IbI., -

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6mas TpyA0€MKOCTh JUCHUIUIMHBI COCTaBISET 4 3.€., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemecTpa
6
O6mast Tpy10EMKOCTh AUCITUTUIMHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 48 48
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UIIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 69,5 69,5
IlonroroBka K aK3aMeHy 39,5 39.5
IToaroroBka k 1a00paTOPHBIM 3aHATHIIM 30 30
KoHCynbranum v npoMeKyTouHasi aTTeCcTalus 10,5 10,5
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMeH

5. ConeprkaHue TUCHMIIIIMHBI

O6beM ayIUTOPHBIX

Ne 3aHATHUH 110 BUJAM B
HaumeHnoBanue pa3aenoB IUCHUILIMHbI
paznena yacax
Bcero | JI | 113 | JIP
1 Knaccudukarus Haraerateneit u oonacTb ux npuMeHeHus. TpeGoBaHus K ) >lolo
HarHeTaTesIM.
[{enTpoOexHbIE HarHeTaTenu. Paboune XapakTepruCTUKN HarHeTaTeseH.
) Pabota Harnerarens B cetu. PerynupoBanue. CoBMecTHast paborta 34 18] o |16

HarHerareneit. Kaurtanus. [{lenTpobexkubie Hacockl. HacocHble cTaHIUU.
PangnanbHble BEeHTWIATOPHIL. L{eHTpoOeKHbIe KOMITPECCOPHI.

3 |OceBble HarHETATENH.

4 |[luameTpanbHble BEHTHISATOPHI.




5 |Haruerarenu TpeHus. 6 61010

6  ([lneBMaTHMUeCKHUE HarHETATEINH. 2 21010

7 (llopuiHeBbIe HATHETATENH. 6 6010

8  [PoTOpHBIE HArHETATEIH. 4 41010

5.1. Jlekuumu
Ne Ne Koa-
rexuuulpazena HaumeHnoBaHMe WK KpaTKOe COIepKaHUE JEKIIMOHHOTO 3aHATHUS BO
4acoB

1 1  |Knaccudukanus Haraerateneid. TpeOoBaHUS K HarHETATEISIM. 2

) ) [TonsiTve IEHTPOOEKHOTO HarHeTareNsl, 00JacTb IPUMEHEHHSI, OCHOBHOE )
ypaBHEHHE [EHTPOOEIKHOTO HATHETATES.

Paboune XxapakTEepUCTHKU. YCIOBHUS MTOI00MS U TIEpecUeT mapaMeTpoB pabOThI IPH

3 2 |M3MEHEHHU YacTOTHI BPAILLEHUS, INIOTHOCTH NEPEMEIIAEMON Cpeibl U pa3MEpOB 4
HarHeTaTels.

Cnioco0 HanoxeHust xapakrepuctuk. CoBMecTHast paboTa HarHeTaresnei ¢

4 5 |OMHAKOBBIMHU XapaKTEPHCTHKAMH. CoBmecTHas paboTa HarHeTaTesNel ¢ pasHbIMU )
XapaKTepuUCTHUKaMH. AHaJIN3 paboThl HarHeTarese Npu U3MEeHEHUH
XapaKTEPUCTUKU CETH.

Br10op HarHerarenel no karajoram. IIporpaMMel aBTOMaTHueCKOro noaoopa

5 2 |marHerarenei. HeycToiunBOCTh pabOTHI HATHETATEINSI U CIIOCOOBI €€ 2
npeaynpexIeHus..

CriocoObl peryiupoBaHus U UX CpaBHEHHE: JPOCCETUPOBAHHE, TEPEYCK,

6 )  |[A3MeEHEHHE YacTOTHI BPAIICHNS, H3MEHEHHE OTHOCHTETbHOH CKOPOCTH. )
ABTOMaTH3aIUs MPOIEecca PEeryIMPOBaHUS HarHETAaTEeNeH, METOAbI AIEKTPOHHOTO
pEryIupOBaHUsl.

7 5 Hacocbl, BeHTHISATOPBI, KoMIpeccopsl. [Ipunimn padotel. OOIIHe 31eMEeHThI )
KOHCTPYKIIUH U OCOOEHHOCTH.

Knaccudukanus, KOHCTPYKTUBHbBIE 0COOEHHOCTH: KOHCOJIbHBIE, OJIOUHBIE, C

8 2 |AByXCTOPOHHHUM BXOJOM KHJKOCTH, MHOTOCTyNeHYaTble. Hacockl ¢ cyxum u 2
MOKPBIM POTOPOM.

9 5 CxeMbl yCTaHOBKH: T10]1 3aJIUB, BBILIE YPOBHS )KuAKOCTH. OOBs3Ka HACOCOB. )
[ TpryrHBI BO3HUKHOBEHUS M CIIOCOOBI MPEyNPEXICHHUS KaBUTALHH.

10 3 |OceBble HarHeTaremny. 6

11 4 |[dnameTpaiabHble BEHTHUISATOPHI. 4

12 5 |Haruerarenu TpeHus. 6

13 6 |[[HeBMaTHUeCKHE HAaTHETATEIIH. 2

14 7  |[lopuiHeBble HarHETATEIN. 6

15 8  |PoTopHBIE HarHETATENH. 4

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
He nipenycmorpensl
5.3. JIaGopaTtopHbIe padoThI
Ne Ne . Koz-
sansTuspasiena HanMmeHnoBaH#e WiH KpaTKoe COMepKaHue JIa0OpaTOpHOI pabOThI BO
4acoB
1 2 |[locTpoeHune XapakTEPUCTUK HUPKYISIMOHHOTO Hacoca - cteH I Nel 1
2 2 |M3ydeHue BIMSIHMSI YaCTOTHI BpallleHUs paboyero Kojieca Ha XapaKTepUCTUKHI 1




[[EHTPOOEIKHBIX HACOCOB - cTeH T Nel

Ornpenenenue XxapakTEPUCTUKU CeTU - cTeHa Nel

CoBMecTHas pa60Ta nocjacaJ0BaTCJIbHO COCAMHCHHBIX HACOCOB - CTCH/ Nel

CoBMmecTHas pa60Ta napajjiecJibHO COCAMHCHHBIX HACOCOB - CTCH Nel

PaboTa 35eKTpOHHOTO MUPKYISIITMOHHOTO Hacoca B pexume P=const - cten Nel

[EE U T —

Nel

PaboTa 31eKTpOHHOTO MUPKYISIIIMOHHOTO HAacoca B pexxume P=variable - crenn

HOCTpOCHI/Ie XapaKTCPUCTUK I_IeHTpO6e)KHOFO Hacoca - CTCHA Ne2

V3ydeHne BAUSHUS YaCTOTHI BpalleHus pabouero Kojieca Ha XapaKTepUCTHKU
[IEHTPOOEKHBIX HACOCOB - CTeH ] No2

OrnpesienieHrne XapakTEPUCTUKU CETU - cTeH1 No2

CoBMecTHas pa60Ta OCJIICA0OBATCIBHO COCAMHCHHBIX HACOCOB - CTCH/L No2

CoBMecTHas pa60Ta IapajiyieJIbHO COCANHCHHBIX HACOCOB - CTCH/ No2

PaboTa 35IeKTPOHHOTO UPKYISIIUOHHOTO Hacoca B pexkume P=const - ctena Ne2

N[NNI N [N] N (NN

Ne2

PaboTa 351eKTpOHHOTO MUPKYISIIIMOHHOTO Hacoca B pexkume P=variable - crenn

N (N ===

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA

Brimonuenue CPC

ITogsun CPC

Crnucoxk nureparypsl (C yKazaHUEM
paszenos, IiaB, CTPaHUI) / CChUIKA Ha

pecypc

Koi-

CemecTp| BO

qaCOB

IloaroToBka K 2K3 aMCHY

1. TTonsaxos, B. B. Hacockl u BEeHTHIISITOPBI
Y4yeOHUK [T By30B 11O CIIETl.
"TermmocHabxenne u BeHTwsInua'. - M.
Crpoiinznat, 1990. - 336 c. ui. 2.
Uepkacckuii, B. M. Hacocbhl, BeHTUISTOPBI,
KOMITPECCOPHI Yueb. I TEIUIOAHEPT. CIIell.
BTY30B. - 2-¢ U3]l., mepepad. u jor. - M.:
Dneproaromusaar, 1984. - 415 c. un.

39,5

[ToaroroBka K 1a00paTOPHBIM 3aHATHIM

Cnepanckuii I1.B., Kyrenosa O.A.
LlenTpoOexHbIe Hacockl. YueOHoe nmocodue
K 1a0oparopHbIM pabotam. YensiOnHCK:
HOVpI'Y, 2019.
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6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB

y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTposabHusie meponpusitusa (KM)

Hazanue -

Ne | Ce- Bun Makc. ThIBA-

KOHTpOJIbHOTO (Bec [Topsimok HauMCIeHHs O6AIIOB

KM|mecTp| xoHTpoms MEDONDHSTHS oan eTCs B

pomp A
. | Brimonnenue u 1 Gam - CTyACHT BBITOIHII U 3aIIUTHI
Texymni
1 6 3amuTa 1 1 |maGopatopHyto paboty DK3aMEH

KOHTPOJIb

J1a00paTOPHOM

0 6ajIoB - CTYACHT HC BBIIIOJIHWUJT U HC




pabortsr 1.1 3alUTIII 1a00paTopHyo paboTy
JIBe BHITIOJTHEHHBIE U 3alUILEHHBIE
Brimonaenue n nabopaTopHbIe paboThHI=2 OayiaMm
> | 6 Texymuit 3alUTa 1 6amt - CTyAeHT BBIOIHUI U 3aIUTUIT o K3aMer
KOHTPOJb | maboparopHOi nabopaTopHy0 paboTy
paboter 1.2 1 1.3 (0 GaJIoB - CTY/IEHT HE BBIIIOIHUI U HE
3aIUTHI JTAOOPaTOPHYIO padoTy
JIBe BBITIOJTHEHHBIE M 3alUIICHHBIE
Boinonnenue u mabopaTropHble paboThI=2 Oanam
3 6 Texymui 3aIIuTa 1 Gasmi - CTyACHT BBIMIOIHIII U 3aIIIUTHI K3AMCH
KOHTpOJIb | J1abopaTopHOit maboparopHyto paboty
pabotsl 1.4 u 1.5 (0 GasIoB - CTY/IEHT HE BBIIIOJHUI U HE
3alUTIII 1a00paToOpHyIo padoTy
/IBe BBIMOJIHEHHBIE U 3alUIIICHHBIE
Brimonaenue u naboparopHbie paboThI=2 OaymTam
4l 6 Texymmii 3aIuTa 1 Gan - CTyACHT BBITOIHII U 3aIIUTUI K3aMe
KOHTpOJIb | JabopaTopHOi nmaboparopHyro paboty
paboter 1.6 u 1.7 (0 6anyIoB - CTYJACHT HE BBITOJTHIII U HE
BalIUTII 1a00OpaToOpHYIO padoTy
Brimonnenue u 1 6ant - CTyAeHT BBIOIHUI U 3aIIUTUIT
5 6 Texymmii 3ammra nabopaTopHy0 paboTy S K3AMEH
KOHTPONb | IJlabopaTropHOit () GaIoB - CTYICHT HE BBIMTOIHUI U HE
pabotsr 2.1 3aIUTHI JTaOOPaTOPHYIO padoTy
JIBe BBITIOTHEHHBIE M 3alIUIIICHHBIE
Brinonnenue u maboparopHble paboThI=2 Oaiam
6 6 Texymui 3aIuTa 1 Gasmi - CTyACHT BBIOTHIIT U Al THI S K3AMCH
KOHTpOJIb | JabopaTopHOii nmaboparopHyio paboty
paboter 2.2 n 2.3 (0 GasIoB - CTY/IEHT HE BBIIIOJHUI U HE
3alU T 1a00paToOpHyo paboTy
JIBe BBITIOJIHEHHBIE U 3alUILEHHbIE
Brinonaenue u nabopaTopHbie paboThHI=2 OayiaMm
7| 6 Texymuit 3alUTa 1 Gam - CTyACHT BBITIOTHII U 3aIIUTUI o K3aMer
KOHTpOJb | JlabopaTropHOit abopaTropHyio paboTy
pabotel 2.4 u 2.5 (0 GaJyIOB - CTY/IEHT HE BBIIOIHUI U HE
3aIUTUI JTAOOPATOPHYIO padoTy
JIBe BBITIOJTHEHHBIE U 3alUIICHHBIE
Brimonaenue u nabopaTopHbie paboTHI=2 OayiaM
3 | 6 Texymuit 3aluTa 1 6amn - CTyAeHT BBITIOIHUI U 3l THI S KAMEH
KOHTPOJb | J1abopaTopHOM nTabopaTopHy0 paboTy
pabotel 2.6 u 2.7 (0 GaJyIoB - CTY/IEHT HE BBIMTOTHUI U HE
3aIUTHI JTaOOPaTOPHYIO padoTy
5 6amioB - oT 46 GaJJIOB | BBIIIE.
4 O0aa - ot 40 0aJIOB U BBIIIIE.
ITpome-
9| 6 | xyrounas SK3aMeH 3 6amnna - ot 30 6anIOB U BHIIIIE. K3AMEH
ATTeCTALIS 2 0ajuta - oT 20 0aJUIOB U BBIIIIE.
1 6amn - ot 10 GansoB U BbILIE.
(0 GaJIJIOB - CTY/IEHT HE MHCAJ TECT.
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA
Bu,
npOMemyiquoﬁ IIpouenypa nposeneHus Kpurepn
OLICHUBAHUS
aTTeCcTalu
9K3aMeH Dk3ameH npooauTcs B popme TectupoBanus. Kaxknomy (B coorBeTcTBHE C




CTYZIeHTY Bbl1atoTcst 50 BOIpOCOB MO MarepuanaM JUCHUILINMHEL (1. 2.5, 2.6

Bpewms Beimonnenus tecra S0 MuH. Ha kaxx b1 Borpoc [Tonoxxenus

BO3MOXEH OZIVH IPAaBWIbHBIN OTBET. Kax bl TpaBUIbHBII
OTBET OlLIEHUBaeTCsa B 1 Oasr.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIETEHIUH €3yNbTaThl 00yUYCHHS bhlls6HRo

[K-4 3HaeT: COBpeMEeHHbIE KOHCTPYKIIMU HarHeTaTenel Juist ooecrneueHus IAANNAAL
(YHKIMOHUPOBaHUS MH)XEHEPHBIX CUCTEM.

K4 'YMeeT: OCyIIeCTBIATh pacyeT U BHIOOP HarHeTareseH sl MpOeKTUPOBaHUS TAAAAAAD
WH)XCHEPHBIX CHCTEM.
lMeeT NpaKTUYECKUI OMBIT: OLEHKH PE3YJIBTaTOB KOMIIBIOTEPHOIO

K-4 mo0Oopa HarHeTaresel Jisl MHKEHEPHBIX CUCTEM; pa0dOThI C KaTaloraMu | el
HACOCOB U BEHTHJISITOPOB, KOMITBIOTEPHBIMU IIPOTrpaMMaMHu JUIs Iofi0opa
HarHEeTaTeJIbHBIX MaIINH.

K5 3HAeT: IpaBWJIa U TEXHOJOTUU MOHTaXa, HaJlaJIKu, UCIIBITAHUSI U CAA4YH B TAAAAAAD
HKCIUTyaTallMI0 HarHETaTeIbHbIX YCTAHOBOK.

K5 YMeeT: peryiupoBarb HPOH3BOMTENLHOCTD U HAMOP HarLeTaresieu B bbby
3aBHCHMOCTH OT YCJIOBHI UX 3KCILTyaTaluu.

MK-5 lMeeT NpakTUYECKUI OMBIT: HAJIAJKU U UCTIBITAHUSI HATHETATEIbHBIX IAANARAY
yCTaHOBOK.

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IeuaTHas y4eOHO-MeTOAUYECKAS] JOKYMEHTAMUS
@) OCHOBHAs TUMepamypa:
1. Tlomsxos, B. B. Hacockl u BeHTHIIATOPHI Y YEOHHK AJIS By30B TIO CIICTI.
"TermocHaGkenne u BeHTwsnus''. - M.: Crpoituzaar, 1990. - 336 c. w.
2.  UYepkacckuii, B. M. Hacocbl, BeHTHIISITOPBI, KOMIIPECCOPHI Yueo. st
TEIJIOPHEPT. CIIELl. BTY30B. - 2-€ U3/., epepad. u aoi. - M.: DHeproaroMusaar,
1984. - 415 c. un.

6) OononHumMenbHas IUmepamypa:
1. Tpumurtiun, A. M. Hacochl, BeHTUIISITOPBI, KOMITPECCOPHI B
UHKXEHEpHOM o0opyaoBaHuu 31anui [ Tekcr] yue6. mocodbue A. M. I'pumutiun, O.
I1. UBanog, B. A. Ilyxkai. - CI16.: ABOK Cesepo-3amnan, 2006. - 210 c. un.

8) omeuecmeenHule U 3apyOerHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yYKasaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Cnepanckuii I1.B., Kytenosa O.A. LlenTpoOexxHbie HacOChl. Y4eOHOe

nocobue k naboparopusiM padoram. Yensounck: FOYpI'Y, 2019.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:



1. Cunepanckuii [1.B., Kyrenosa O.A. [lenTpoOexHbIE HACOCHI. YUeOHOE
nocoOue k nabopatopubiM paboram. Yensounck: FOYpI'Y, 2019.

JJIeKTPOHHAsSA Y4eOHO-MeTOANYeCKAasl JOKYMEHTAIUs

HaumenoBanue
Bun
No pecypca B bubnuorpaduueckoe onrcanue
JUTEPaTyphl .
ANIEKTPOHHOM (hopme

Metoaudeckue mocobust |Y4yeOHo- Crnepanckuii [1.B. [lenTpobexHbie HacoChl. Y4eOHOE
1 |m1st caMoCTOSITETbHOM METOINYCCKHEC nocoOue K J1aboparopHbIM padboTam. YenssOuHCK:

paboTHI CTYy/ICHTA Matepuaibl kKadheapreIFOVYpI'Y, 2019. https://aci.susu.ru/institute/chairs

[Tepedyens KCIOIB3yEMOTO IPOTPAMMHOTO 00ECTICUCHHUS:
Her

[lepeueHn ncmonb3yeMbIX MPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMAILIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne I CIUTIUHbI

OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bupn 3anstuin - [Ne ayn. IPEIyCTaHOBICHHOE IPOTpaMMHOE 00ecTIedeHHEe, UCTIOIb3yEMOE IS
pa3IMYHBIX BUJOB 3aHITHH

Mynsrumenuiinast ycranoBka (11K, mpoekTop, HHTepakTHBHAs JOCKa,
koMILIeKTyromue). [IpenycrtaHoBiIeHHOE TPOrpaMMHOE 00ECIIEUEHHE:!
Microsoft-Windows (6eccpouno), Microsoft-Office (6eccpouno)
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Jlexiuu (1.x.)

JlaGopatopusie (331

Crenp Nel IenrpoOexubie Hacochl. Cten Ne2 I{eHTpoOE)KHBIE HACOCHI.
3aHATUS (JLk.) a Henrp g Henrp




