MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
degepanbHoe rocygapcteeHHoe brogxeTHoe obpasoBaTenbHoe yypexaeHe
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»
(cneryntn)

YTBEPXIOAKO
HupekTop BLUT3

JIOKYMEHT NOANUCAH
JIEKTPOHHOM NOANMUCHIO
CBEJEHHJA O CEPTH®HKATE 311

Cepruduxar: 74 b4 b0 00 69 b0 ca a2 45 1c aa e8 {5 39 9¢ 67
Baanesen: Jlykanuu [asea Baaanmuposuy

| Oprammauus: Cans G i ©
D X TexHo10rMil 1 20

npOMBIILICHHLL

PaGouasi nporpamMma AUCUUNIIUHDI

| b1.B.02 | IMpouecchbl 1 annapaTtbl TEXHONOMW YNaKkoBOYHbIX NPOU3BOACTB
Y4eObHbIi NnaH: ProC3++b290303K-12_26-14.plx
Kadegpa: 17 MpoueccoB 1 annapaTtoB XMMUYECKOM TEXHOSTOMMU

HanpaBneHme NnoAroToBKU:

(cneumanbHoCTb) 29.03.03 TexHonormsa nonurpadmyeckoro 1 ynakoBo4YHOro Npon3BOACTBa

Mpodunb NoAroToBKM: TexHonorms KOMNo3nLUMOHHbLIX MaTepuanos
(cneunanunsauus)

YpoBeHb 0bpasoBaHus:  GakanaBpuat

dopma obyyeHus: OYHas

MnaH yye6Horo npouecca

KoHTakTHas paboTa )
CemecTtp obyuaroxcs Cam. | KoHTponb, Tpynoé ®opma .
(kypc ansi 3A0) r— paboTta yac. MKOCTb, | MPOMEXYTOYHOM
Jlekumu 3ET aTTecTaumm
3aHATUA
4 yn 34 34 40 36 4 3k3ameH, KypcoBasi
PMOa 34 34 40 36 4 paboTa
Uroro M1 34 34 40 36 4
POa 34 34 40 36 4

CaHkT-MNeTepbypr
2026



Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapToM BbiCLLIEro o6pasoBaHus no HanpaeneHwuio nogrotoBkn 29.03.03 TexHonorma nonurpacu4eckoro wu
yNaKkoBOYHOIo NPOM3BOACTBA, YTBEPKAEHHBLIM Nprka3oM MuHoGpHaykn Poccum ot 22.09.2017 r. Ne 960

CocraButens (n):
KaHOu4aT TEXHUYECKUX HaykK, OOLEHT Hukudopos A.O.

OT Kadbenpbl cocTaBuTENS: Mwngykos H.I1.

3asegyowmin - Kacpegpon  npoueccoB U annapaToB
XUMUYECKON TEXHOMOMK

OT BbInyckatoLen kadenpbl: Akum 3.J1.
3aeegytownin kadegpom

MeToaundeckun otaoen: daxpetgmHoBa A. P.



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuHbl: O3HaKoOMMeHWe CTYOEHTOB C COBPEMEHHBLIMW MPOLECCaMU XMMUYECKON TEXHOMOoru u
UX NHXEHEPHBLIM BOMSIOLLEHNEM.

dopmmnpoBaHNe HaBLIKOB CaMOCTOATENbHOCTM M pasBUTUE Hay4HO-UCCREeO0BaTENbCKOrO MbILWEHUss B obnactu
NepCneKkTUBHbIX HanpaBeHUN.

PaspaboTka MHXeHepHbIX pelleHnin B obnactn Hanbonee BaxHbIX ANS HAPOAHOIro XO35MCTBa

1.2 3apgavum gUCLUMUNIIUHBI:

OcBoeHne CoBpEMEHHbIX METOLAOB PELUEHNST MHXXEHEPHbIX 3ag4ay C NO3vUMiA NPUKNagHoON OU3NKM U MaTEMATUKN.

[atb To4HOe npeacTtaBneHne o6 MHCTPYMEHTAnNbHbIX METoAax WCCMeLoBaHWUs MPOLECCOB  XMMUYECKOM
TEXHOSOIUN.

HayunTb CTyAeHTOB Monb30BaTbCA Hay4YHOW, HOPMATUBHOM U METOAUYECKOWN nuTepaTypom

1.3 TpeboBaHMA K npeaBapuUTeNbHOW NOArOTOBKEe OOy4aloLerocs:

MpeneaputensHas noArotoBka npegnonaraeT co3daHne OCHOBbI ANst (POPMUPOBaHUS KOMMNETEHLMA, YKa3aHHbIX
B M. 2, MPU U3YYEHUN OUCLUMIIVH:

2 KOMNETEHLUWN OBYYAIOLWLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

MK-6: CnocobeH BnaaeTb HaBblkaMy 3KCMNJyaTaLUmn TeXHorornyeckoro nonurpadmyeckoro 1 ynakoBo4Horo
obopynoBaHusi

3HaTb: HoBeliwme meTodbl TEXHOMOMMM U NYTU UX pasBUTUSA Ha Gas3e COBPEMEHHOW MPUKNAZHON PU3MKNM U HU3UKO-
XUMNYECKMX NPOLECCOB.

YmeTb: Mcnonb3oBaTb M MPOrHO3MPOBATb CBOWCTBA PasfYHbIX MaTepuarioB M KX KOMMO3WUTOB, MPUMEHSIEMbIX B
NPOU3BOACTBE NEeYaTHOW NPOAYKLMM, YNAKOBKM M APYTMX OTPACHsX HA OCHOBE NONMrpacpuyecknux TEeXHOMOMMN.

BnapeTtb: Pacuetamn COBpPEMEHHOIO annapaTtypHoro O(*)OpMﬂeHI/Iﬂ N ero OLEHKON C SKOHOMNYECKOWN TOYKM 3peHunA.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. OcHOBHble CBeOeHUS MO MeXaHWKe XWOKOCTU
M rasa m rmagpasriM4eckmm npoueccam.

Tema 1. Knaccudumkauma npoueccos. [BuxyLime cunbl.
CkopocTb MNpoLEecCcoB W  COMPOTUBIEHUS,BO3HMKAOLLNE
npu Ux peanusaumu. 2

Tema 2. 'mgpaBnvka YMCTOM XUAKOCTU U ee CBOMCTBA,UX
N3MepEHNs. 3akoH BepHynnun B COBPEMEHHOM
N3NOXeHnn. 2 2

Paszgen 2. vapaBnuyeckne npoueccbl B MHOrogasHbIX
cuctemax, Teopus " npakTuka 00006LLEHHBbIX
NnepeMeHHbIX, KPUTEPUMN.

Tema 3. [lpoueccbl pasgeneHuss MHOrodasHbIX cuctem
OTCTaMBaHue W ocaXAeHWe,LUMKIOHbl, MMOPOLMKIOHBI, U
ueHTpudyru- dakTop pasgeneHus. 3 6 6

Tema 4. OcHoBbl Teopuu nopgobusi. BbeiBog u
busnyeckuin CMbICH OCHOBHbIX Kputepues (0]
rmapoanHaMmn4eckoro nogoodus. 4 3 4 6

Tema 5. Mpoueccel BCEBOOOXWXKEeHUS "
nepemMeLLnBaHus. Cnocobbl nepemeLL1BaHus.
MexaHun4yeckme Mewlankm 1M obractu UX NPUMEHEHUs B
3aBMCUMOCTU OT rMapoamMHamMuku. Kputepuin MoLwHoCTH. 3 4 6

Pasgpen 3. Tennosble npoueccol. BbinapusaHue.
WHxeHepHoe ochopmMneHune.

Tema 6. OnemeHTapHble MexaHU3Mbl MepeHoca Tenna.
3akoH dypbe. 3akoH oxnaxgeHusi HbtoToHa.
TennooTgaya. Tennonepegaya. BbinapusaHue. o
TeopeTnyeckme  OCHOBbl.  KOHCTpyKUMM  BbIMNapHbIX
annaparos. Cxembl BbINapHbIX MHOTFOKOPMYCHbIX 4 6 6
YCTaHOBOK.

Pasgen 4. MaccoOGMeHHble MpoLEecChl: MOSIEKYNSAPHBLIA ©
KOHBEKTMBHbIA ~ MepeHoc maccbl. 3akoHbl duka w
LlykapeBa. KOHCTpyKUMM MacCCOOBMEHHbLIX KOMIOHH U ©
CYLUMNbHbIX annapaTtos.




Tema 7. KoHBeKkTMBHad ” MonekynspHas auddysus.
YpaBHeHue Macconepegayu. KoHBeKTVBHbIE "
KOHTaKTHas cywlka. KOHCTPYKLMM CYLUMIOK. 8 6 6
Tema 8. AbBcopbuus n pekTndukauus. OBvxKyLimMe cunbl.
BnusHue TemnepaTypbl M OaBnEeHWst Ha 3TU MPOLIECCHI.
KoHcTpykuun MacCcOOBMEHHbIX KOMOHH "
rTMOPOOVHAMMYECKME PEXMMbI UX paboTbl: HacadouyHble, 9 6 10
Tapenb4aTble, KOnayKkoBble.
Wtoro B cemecTtpe (Ha kypce ansa 3A0) 34 34 40
KoHcynbTaumm 1 npoMexyTovHas attectaums (OK3ameH, 25 335
KypcoBas pabota) ’ ’
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 70,5 73,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenn n 3apaum KypcoBon paboTthbl (npoekTa): Llenbio KypcoBor paboTel ABnseTcs obyyeHne CTyOeHTOB
MeTOAMKE pacyeTa U NPOeKTMPOBaHMS annapatoB. OTO MO3BONSAET 3aKpenuTb TEOPETUYECKME 3HAHUSA CTYAEHTOB MO
KypCy NpoLIecCcoB M annapaTtoB, NPMBUTb NPaKTUYECKME HaBbIKM MPOEKTUPOBAHUS, a TakkKe UCMoNb3oBaHWe
BblYNCITUTENBHON TEXHWUKM M NOATOTOBUTL CTYAEHTA K KYpCOBOMY MPOEKTUPOBAHMIO MO crieunanbHbiM QUCLMNIIMHAM U, B
KOHEYHOM uTOore, K AUMIOMHOMY MPOEKTUPOBAHMIO.

4.2 TemaTtuka KypcoBon pabotbl (npoekTa): 1. Pacyet TennoobMeHHuKa.
2. Pac4yeT MHOrokopnycHoW BbiMapHON YCTaHOBKM.

4.3 Tpe6oBaHUA K BbINOSIHEHUIO U NPEeACTaBMNEHNIO pe3yNbTaToOB KypCOBOW paboThl (NpoekTa):

PaboTa BbIMONHSETCA MHOUBMAOYANbHO, C WCMONMb30BaHWEM MeETOAMK, pa3paboTaHHbIX Ha kKadegpe. Pacuet
BELETCA C MOMOLLbIO OPUIMMHAIBHBIX KOMMBIOTEPHBLIX Mporpamm. [pyn 3TOM Takke Mcnonb3yetcsi mocobue nNo KypcoBOMy
NPOEKTUPOBaHMWIO U CNpaBOYHbIE AaHHblE, UMetoLmnecs Ha kadeape.

PesynbTatbl npeactaBnsTca B Buae oTyeTa, obbemom 25-30 cTpaHul neyvyaTHOro TeKCTa, coAepkallero
cnegyowe obsizatenbHble 9MEMEHThI: CXeMbl YCTAHOBOK U YepTeXM annapaTta Ha dopmate A4.

5 BANNIBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUS
Vcnonb3oBaHne 6anmbHO-PeNTUHIOBOW CUCTEMbI HE NPeayCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPELCTB OLIEHUBAHUSA PE3YNILTATOB

6.1 Noka3aTenn oueHUBaHUA

OBYYEHUA

Koa komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHus

MNK-6

M3naraeT OCHOBHble cCBefeHud

pasgenam AUCLUMIUHBI.

3KOHOMMYECKON TOYKN 3PEHUNA.

MO MEeXaHWKe XMOKOCTU U
pasgeneHvs B MHOroasHbIX cuctemMax, TennoBbiM U MacCOOOMEHHbLIM NpoLeccam.
[demMoHCTpupyeT uMCNOMb30BaHWEe CNPaBOYHONM W HayyYyHOW nuUTepaTypol MO BCEM

McnonbayeT pacyeTbl COBPEMEHHOMO annapaTypHOro OOpPMIIEHUst U €ero OLEHKOW C

rasa, npoueccam

6.2 Cuctema 1 KpUTEpPUM OLLEHUBAHUA

LLikana oueHnBaHuA

Kputepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobecenoBaHue

MNMucbmeHHas paboTa

5 (oTnn4HoO)

Ob6yuvatowmincs nokasbiBaeT
BCECTOPOHHUE 3HaHWs B obnactun
npoueccoB " annapaTHoro nx
ocbopmMIieHMS. Bnageet OCHOBHbIMH

MOHATMAMW N TEPMWHONOTMEN BO BpEMS
OTBETOB. XOPOLUO 3HAaKOM C OCHOBHOW W
OOMNOMHUTENbHOM nutepaTypoi.
LleneyctpemneHHo ncnonb3yeT "
npumeHsieT 6a3oBble 3HaHWs B obnactu
U13nKo-MaTeMaTUHECKNX HayK.

MonHoe U pa3HOCTOPOHHEE pacCMOTPEHME
BOMPOCOB, CBUOETENLCTBYOLLEE o]
3Ha4YNTENBLHOM paboTe c NUCTOYHUKaMMW.
KayectBO  MCMOMHEHUs  BCEX  3MEMEHTOB
npoekTa COOTBETCTBYET TpeboBaHuAM,
cogepxaHue NOSHOCTbIO COOTBETCTBYET

3agaHuio. [aHbl ucuyepnbiBaowmne BbIBOALI U
MomnHble OTBETbl Ha MOCTaBIEHHbIE BOMPOCHI.
PaboTta npeacrtaBneHa k 3awurte B Tpebyemble
CPOKM.




MposiBNAeT apyanumto pabote c

yl-I86HbIM mMaTtepuariom.

npu

4 (xopoLuo)

O6yyvarolminca nokasblBaeT [OCTaTOYHbIN
YpOBEHb 3HAHUA MO OCHOBaMm Teopuwu

npoueccos. B uenom pasbupaetca B
TEPMUHOIOTNN. YcBoun OCHOBHYHO
nuTeparypy; gonyckaet HeKkoTopble

MOrPELUHOCTU U HECYLLECTBEHHbIE OLUNGKM
B OTBETAX Ha BOMPOCHI 3K3aMeHaLMOHHOro
OGuneta M B OTBETaX Ha LOMOSHUTENbHbIE
BOMpOCHI NpenogasaTens.

Pabota BbiMnoONMHEHa B COOTBETCTBMM  C
3agaHnem. NwmetoTcs oTAernbHbIE
HecylLleCTBEHHble owunbkn B paboTe unu B
OTBETAX Ha MOCTaBMEHHbIE MNpW  3awuTe
BOMPOCbI, MOFYT WMEeTb MeCTO OT npaBun
ocdopMneHus paboTbl UNM  HapyLUeHbl CPOKM
npefoCTaBeHNs NPoeKTa K 3aLinTe

3 (yooBneTBOpUTENbHO)

O6yuvatowmiica nokasblBaeT 3HaHWS
yyebHOro martepvana w3 neKuMn  wu
OCHOBHOM nuTepaTypsbl. B uenom
nokasblBaeT 3HaHUSA 6a3oBbiX 3aKOHOB MO
TMAPaBMYECKUM, TennoBbIM "
mMaccoobmMmeHHbIM npoueccam. [lonyckaeT
CylleCTBEeHHble OlWMnbKkn B OTBeTax, HO
MOXET WX YCTPaHUTb MOA PYKOBOACTBOM
npenoaaBaTens.

3agaHue BbINOMHEHO MOSTHOCTLIO, HO B paboTe
€CTb CYLUEeCTBEHHble OWNOKKN, MPUCYTCTBYOT
HETOYHOCTM B OTBeTax, INnbo KayecTBo
npeacrtaeneHus paboTtbl HU3koe, nNnbo paboTa
NpeAcTaBeH ¢ ono3aaHnem

2
(HeyOoBNEeTBOPUTENBHO)

OOyuvalowmiics He WUMeeT [OCTaTOYMHOro
YPOBHS1 3HAHUIM AucuMnnuHbI. yTaeTcs B
MOHATUSAX, TepMuHonormn n
copmynmnpoBKax. Mnoxo 3HaeT
nutepaTypy. [onyckaeT CyLleCTBEHHblE W
NpUHUMNUanbHbIE OLIMOKM U He MOXET MX
YyCTpaH!Tb naxe c NOMOLLbIO
npenogasatens. CnucbiBaHne, nNoMbiTKa
NCMNOMb30BaHWUs1 Hepa3peLUEHHbIX

CopepxaHue paboThbl NONHOCTbLIO He
COOTBETCTBYET 3aaHuio.
MpencrtaBneHne yyxon paboTel, nnarvat, nmbo

0oTKa3 OT npegcTaeneHus pabotbl. OTcyTCTBUE

OOHOTO  MNN  HECKONbKMX  0bsA3aTenbHbIX
3N1eMEHTOB 3aJaHusl, NMBO MHOrOYUCIEHHbIE
rpybble owwnbkn B pabote, nmbo rpyboe

HapyLleHVe npaBui OOPMIIEHMST UM CPOKOB
npencraBneHus

6.3 TunoBble KOHTPOJIbHbIE 3aAaHnA n/vnun nHble MaTepuanbl, UCnonb3yeMbie ONA OUEeHKN pe3ynbTaTtoB

oby4eHus

6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n dopMynunpoBKN BONPOCOB
Cemectp 4
1 KoHTakTHas cywka. MexaHn3m n KuHeTuka.
2 KOHCTPYKLMM KOHBEKTUBHbIX CYLLUITIOK: MHEBMATMYeckasi, bapabaHHas, pacnbinuTensHas.
3 KnHeTnka KOHBEKTMBHOWM CYLLKWU. Tenno n MaccoobmeH mexay Bo3gayxoM 1 Matepuanom.
4 Tennoduanyeckne cBoOMCTBa BNaXXHOro BO3ayxa U guarpaMMbl COCTOSIHUS BRIaXXHOIO BO34yxa.
5 Cywika 1 meTobl cyLwku. Buabl cBa3m Bnarm ¢ matepuranom.
6 'MopaBnuvka B MacCoOOMEHHbIX MpoLeccax.
7 Kputepun gmuddy3moHHOro nogobust u nx usndecknii CMbicr.
8 MexaHu3mbl nepeHoca Macchbl — MOJEKYTSIPHBINA 1 KOHBEKTUBHBIN. 3akoH duka.
9 HanpaBneHue npoueccoB MacconepeHoca, x obpaTnmocTb. KnuHeTnka MaccoobMeHHbIX NpoLeccos.
10 Knaccudukaumsa maccoobMeHHbIX npoueccoB. ObLIMe 3akOHOMEPHOCTM NepeHoca BELLECTBA U SHEPTUN.
11 Vcnonb3oBaHve BbiNapHbIX annapaToB, UX BbIOOP 1 CpaBHUTENbHAsA xapaktepuctuka. Nogbop annapatos
no katanoram n FOCTam.
12 BbinapHble annapaTbl 1 X Knaccugukauus.
13 OcobGeHHoCTM Tennonepeaayum B BeinapHbix annaparax. CkpbiTas Tennota KoHAeHcauum
14 O6uwasn n nonesHasa pasHoCT TemnepaTtyp. TemnepaTtypHble NOTEPH.
15 MaTepuanbHbIii U TENNOBOW 6anaHCbl MHOFOKOPMYCHbIX BbINMapHbIX YCTaHOBOK.
16 MHorokpaTHoe BbiNapuBaHWe U CXeMbl MHOTOKOPMYCHbIX BbIMAaPHbIX YCTAHOBOK.
17 OpaHokpaTtHoe BbinapueaHus. MaTtepuanbHbiid U TeNNoBow GanaHchbi.
18 BbinapusaHue. MeTtogbl BeinapvBaHus. Beinapka nog BakyymMoM.
19 OcHoBbl pacyeTa TennoobMeHHNKOB.
20 PekynepaTtuBHble TENNOOOMEHHMKN: KOXYXOTPYOHbIE, CniMpanbHble 1 NnacTuHYaTble.
21 TennoobmeHHble annapatsl, knaccudukaumna n seibop no FOCTam.
22 MHTeHcudmkaumsa TennoobMeHHbIX NPOLIECCOB.
23 TennoBoe nogobue. OCHOBHbIE KpUTEPUKM TENNOBOro Nogobusa. Onpegenstowme 1 onpegensembli
KpuUTEPUM.




24

KoHBekuusi n Tennootgadya. Pnanyeckuim cmbicrl.

25 OnemeHTapHbIE U CIOXHbIE MEXaHU3MbI NepeHoca Tenrna.

26 Tennonepenaya. OnbiTHOe ypaBHeHue. KoadpuumeHT Tennonepegayu.

27 MHTeHcudmkaLmsa npoLeccoB nepemeLLmBaHus.

28 Pac4yeT mowHoCTK, noTpebnsemon MeLLankomn.

29 MepemelwnBaHue, apmxyLlasa cuna. OpdPeKTMBHOCTb U UHTEHCUBHOCTL NepeMeLLMBaHMS.
30 PacueT cKopoCTM NCEBOOOXKMKEHNS U YHOCA.

31 Kpuas nceBAOOXMKEHMS.

32 lMceBooOOXMKEHNE N €r0 TMAPOANHAMKMKA.

33 Annapatbl 45151 MOKPOW OYUCTKM rasa.

34 OuncTka rasoB B Nose LEHTPOBEXKHbBIX CUI.

35 MyTn NoBbIWEHUS NPON3BOANTENBHOCTN PUNLTPYIOLLUX annapaTos.

36 KOHCTpYKUUKN hUnbTPOB 1 N3 CPaBHUTENBHbIN aHanms.

37 OnpepgeneHne KOHCTaAHT PUINbLTPOBAHMS.

38 dunbTpOBaHME U CKOPOCTL MpoLecca PUbLTPOBaHUS, PUNBTPYIOLLNE NEPEeropoaKu.
39 KOHCTPYKLMM OTCTOMHMKOB U UX pacyerT.

40 PacueTt ckopocTtn cBoboaHOro ocaxaeHms Yyactul,. CKOpoCTb CTECHEHHOIO OCaXAEHMS.
41 OcaxgeHue B Nosie Cun TSKeCTH.

42 Knaccudukaumm n metogpl pasgeneHms HeoAHOPOAHbIX CUCTEM.

43 MepemelleHne n cxatue rasos. HgmMkaTopHasa gnarpamma.

44 Pa6oTta Hacoca Ha ceTb, pabo4das Touka.

45 OcHOBHOE ypaBHEHUS LEHTPOBEXHbIX MaLUuMH 3unepa.

46 LleHTpo6GexHble HacoChl: YCTPONCTBA M NPUHLIAN LENCTBUS.

47 MopLuHeBble ¥ NAYHXepHblE HACOChl NPOCTOrO U ABOWNHOIO ENCTBUS.

48 BbicoTa BcacbiBaHUS Hacoca.

49 Hanop n npon3BognTenbHOCTL HACOCOB. MOLLHOCTL U KO3 MLIMEHT NONE3HOro AENCTBUS.
50 Knaccudumkaumsi Hacocos.

51 Kputepuii rmgpognHammyeckoro nogodms n nx usmyeckmnii CMbICn

52 MmopaBnuUyecknuin pagumyc 1 aKBMBasEHTHbIN uaMeTp.

53 MoTepwn Hanopa no AnNuHe U Ha MeCTHbIe CONMPOTUBIIEHNS.

54 YpaBHeHue bepHynnu ons naeanbHbIX XXUAKOCTEN.

55 Pacxop »ugkoctn 1 rasa.

56 Pexxnmbl aBmxeHus xuakocten. Yucno PenHonbaca.

57 BsaskocTb xknakocten. 3akoH BA3KOro TpeHust HbtoToHa.

58 Mopoctatuka. OCHOBHOE ynpasneHue rmapocTaTuku U ero NpakTUYeCKoe NCMOoNb30BaHNME.
59 YKngkocTtu. MNoHATUA ngeanbHON 1 peanbHON XUAKOCTEN.

60 [BuxyLiasa cuna npoLeccoB 1 Npoueccsl nepeHoca.

61 MaTepunanbHbI 1 Tennosow 6anaHckl NPOLECCOB.

62 Knaccudumkaums npoueccos.

63 OCHOBHbIE NOHATMA U ONpeAeneHns B NpoLeccax 1 annapaTax.




6.3.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTtpeHo.
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3aaHus (3apayvm, Kemucbl)

1. OnpegenuTs NOTEp0 AaBneHNs Ha TpeHWe Mpu NpoTekaHuW BOAbl Mo naTyHHoW Tpybe AvameTpom 19x2 mm
anvHon 10. CkopocTb Boabl 2 m/c. Temnepatypa 550 C. LepoxoeatocTs € = 0,005 mm.

2. Onpegenutb Kl HacocHow yctaHoBku. Hacoc nogaet 380 n/mMmH masdyTa OTHocuTenbHon nnotHoctu 0,9.
MonHbin Hanop 30,8 M. MNMoTpebnsemas mowHoCTL ABuratens 2,5 kBT.

3. Onpegenutb KM HacocHow yctaHoBku. Hacoc nogaet 380 n/mMuH masdyTa OTHocuTenbHon nnotHoctu 0,9.
MonHbin Hanop 30,8 m. MNMoTpebnsiemas mowHoCTb aBuratens 2,5 kBT.

4. LleHTpobexHbIn Hacoc, aenatowmn 1800 ob6/MunH gomkeH nepekavmBatb 140 m3/yac BoAbl, C TemnepaTypon
300C. CpegHee aTMocdepHoe [aBrneHVe B MeCTe YCTaHOBKM Hacoca 745 mm pT. cT. lMonHaa noTteps Hamopa BO
BcacblBawLen nuHum 4,2 m. Onpegenutb TEOPeTUYECKN A0NYCTUMYIO BbICOTY BCacbiBaHUS.

5. PaccuutaTe nnoTHOCTb BOAHOW cycneH3uu, copepxawen 10% (macc.) TBepgon dasbl. OTHOCUTEmNbHas
NNOTHOCTb TBEPAON hasbl 3.

6. BbiBecTn chopmMyny, MO KOTOPOM MOXHO BbIMMCIIUTE CKOPOCTb LIeTpUdyrMpoBaHUs TBEPAbIX LApoobpasHbixX
yacTuu, ncxogs us 3akoHa Ctokca. Yactota BpaweHus B 0b/cek.

7. JlonactHas mewanka ¢ d1=D/3 3ameHeHa Ha MeHblwyt ¢ d=D/4. PasmewmBaHune B o6oux cny4dasx
NpOM3BOANTCS B YCIMOBUSIX JaMUHaApHOro pexuma. Kak u3MeHMTcs 4YactoTa BpalleHWss Mpu TOW Ke MOLLHOCTM
anekTpoaBuratensa?

6.4 MeToanyeckne marepuanbl, onpegensiolime npouenypbl OLleHUBaHUA pe3yibTaToOB 00y4eHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAAUUN aKageMU4ecKomn
3a40/MKEHHOCTHU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMu perfnamMeHTMPOoBaHO mnoKanbHbIM HOpMaTuBHbIM aktom Cl6IMYMTAO
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLnxXcsa»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum nNo gUCUUnIIMHe

YcTHasa + MncbmeHHasn + KoMnbloTepHOE TeCcTMpoBaHme NHas

6.4.3 OcobeHHOCTU NpoBeAeHUsI MPOMEXYTOYHOM aTTecTauum No AUCLUNIIMHE

Bpems Ha nogrotoBky otBeTa no 6unety 30 MUHYT.
OtBeT no 6unety 15 MUHYT.
3awmTa kypcoson paboTtbl 20 MUHYT.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp 3arnasuve | M3patenbcTBO | log nspanus | Ccblnika

7.1.1 OcHOBHas y4yebGHasa nutepartypa

H.MN. MwugykoB, B.C.|MaccoobmeHHblEe npoLecchl M-B0 0BpasoBaHUS! http://nizrp.narod.ru/
Kypos, AO.|B Lennono3Ho-6yMaxHom Hayku P®, CM6ITYPT. — 2015 metod/kafpriapxt/2.p
Hukudhopos NPOMbILLIEHHOCTN [TekcT] CH6.: CM6rTYPN df
y4yeb.nocobue "
PomaHkoB M. I., | MaccoobmeHHblE npoLecchl Cankr-MeTen6vor http://www.iprbooksh
dponos B. ®., | XMMMYeCKoM TexHONormm HKT-1 '€TEpOYpr- 2017 op.ru/67361.html
dnunciok O. M. XVMASAAT
PomaHkoB M. I.,|MeToabl pacyeTa npoueccos http://www.iprbooksh
dponos B. ®.,|n annapaToB XMMUYECKOWN CaHkt-MNeTepbypr: 2017 op.ru/67350.html
dnunciok O. M. TexHonormn  (Npumepbl U XUMUN3OAT
3agauu)
7.1.2 ononHuTenbHas y4yebHasa nutepartypa
H.MN. Mwnaykos, B.C.|C6opHuk Kencos no http://nizrp.narod.ru/
Kypos A.O. | gucumnnune «[llpoueccbl 1 M-80 oGpasosanus u metod/kafpriapxt/20
H ’ e o Haykn P®, BLUT3
nkndgopos annapatbl XUMUYECKON CMBrYMTL. — CI6.: 2018 18_10_03_01.pdf
TexHonorum» [TekcT ] :y4yebH BLITS CI'II.SFYI'ITD,"
o-npakTnyeckoe nocobue
M. bytko, A.O.|MexaHuka XugkocTn u rasa M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
Hukudhopos [TekcT]: yuebHoe NMocobure Hayku PO, BLUT3 2018 metod/kafpriapxt/20
cnerynta. — Crie.: 18_05_26_01_v2.pd
BWTS CMeryrTa f




H.M. Mwuagykos, B.C.|lNpoueccbl 1  annapaTbl http://nizrp.narod.ru/
Kypos, A.O. | xummn4deckom TEXHONOrnn M-Bo obpasoBaHus 1 metod/kafpriapxt/4.p
Hwukndopos [TekeT] : y4yebHo- Haykun PO, BLUTO 2017 df

npaktTuyeckoe nocobve ans cneryntp. — Cne. :
camocTosTenbHoOM  paboTbl BLUTS CMNerynTn
CTyOEHTOB

7.2 MNMepe4eHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6nbnnoTteyHas cuctema IPRbooks[OnektpoHHbIi pecypc].URL: http:www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTO CI1b MNYMTA[3nekTpoHHbIn pecypc].URL: http://nizrp.narod.ru

7.3 NepeyveHb NULEH3MOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMOro NporpaMMHOro oéecnevyeHus
MicrosoftWindows 8
PTC Mathcad 15
AutoCADDesign

7.4 OnucaHue maTepuarnbHO-TEXHUYECKOM 6a3bl, Heob6xoaMMon ANA ocyLlecTBIeHUA obpa3oBaTeNibHOro
npouecca no AucuUninHe

Ayautopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebernb, Jocka
JlekynoHHasa ¥ A pyA H P A
ayautopus

MynbTumeaumnHoe obopygoBaHUe, KOMMbIOTEPHAA TEXHMKA C BO3MOXHOCTbK MOOKMIOYEHUS K
KomnbloTepHbi knacc |[ceTn  «MHTepHeT» 1 obecnedveHnem [oCTyna B ONIEKTPOHHYIO  MHAOPMALMOHHO-
obpa3soBaTernbHyto cpeny




