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PaGouasi nporpamma AMCUMMNMHBI COCTaBeHa B COOTBETCTBUM C dhefeparibHbIM
rocynapcTBeHHbIM obpa3oBaTenbHbIM CTaHAapPTOM BbiCLLErO 06pa3oBaHus
no HanpasneHuto noarotoeky 15.03.02 TexHonornyeckme MalluvHbl 1 06opyaoBaHme

Ha ocHoBaHuM y4ebHbIx nraHoB Ne b150302-12_20
z150302-12_20

Kadenpa-paspabotumk: Mpouecchbl 1 annapaTtbl XMMUYECKON TEXHONOMMNN

3aBeaytowmin kadpeapoii: Hukngopos A.O.

COINMACOBAHME:

BbII'IyCKaI'OLIJ,aﬂ Kacbep,pa: MaLuwnH adBTOMATU3NPOBAHHbLIX CUCTEM

3aeepytowmi kacpeapon:  Anekcangpos A.B.

MeToauueckun otgen: CmupHoBa B.T'.

1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLMMNUHDbI

1.1. MecTo npenogaBaeMomn QUCLUNIIMHbI B CTPYKType obpa3oBaTeribHOM NporpaMmmbl

BasoBas ObsazaternbHas l:l NononHuTtensHo

Brok 1:
aBnsieTcs hakynbTaTBOM
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BapwnatusHas I:l Mo BbIGOpPY l:l

1.2. Uenb aucumnnuHbl
SBNSeTCA 3aknagka 06a3oBbiX 3HAHWIA, HeobxoauMMbIX B MOCnegylweM npu  U3yvYeHuu
TEXHOSOrM4YecKnx Npomn3BoACTB, HA OCHOBE aHanu3a u pacyeTa TUMNOBbIX PU3NYECKMX MPOLECCOB.
1.3. 3agaum gucumnnuHbl
®  U3y4yeHMe MexaHu3Ma TUMNOBbIX PU3NYECKMX NPOLIECCOB
e METOAOB MX MaTeMaTMYeCKOro onnucaHus u pacyeta
e  M3y4YeHue MpUHUMNUanbHbIX annapaTtoB U MalMH XUMUYECKOW TEXHOITOTUM.

1.4. NepeyeHb NNaHMpyeMbIX pe3yrnibTaTOB 00y4YeHUs MO AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyemMbIMU pe3yfibTaTaMy OCBOEHUs1 o6pa3oBaTesibHOW NporpamMmmbl

Kopn,
Otan opmunpoBaHus
KoMMneTeHLun dopmynmpoBKa KomneTeHuun
OrK-1 CnocobeH K LeneycTpemMreHHOMY MpUMEHeHMI0 6a30BbIX

3HaHWI B obnactm  (u3MKO-MaTeEMaTUYECKUX U
€CTeCTBEHHbIX HayK B MpodeccuoHarnbsHON AeATeNbHOCTH 12

MnaHupyemble pe3ynbTaTbl 00y4YeHUsA

3HaThb:

MeTOAbl COCTaBNEHNS U PELUEHNST YPaBHEHUIA MaTepMarbHOro 1 TeNIoBOro 6anaHcoB OCHOBHbIX
npoLieccos

YmeTb:

Nnonb30BaTbCs CPaBOYHON U HAY4YHOW NUTEpaTypon No BCeM pasaenam OUCLUMMANHbI.

Bnapetb:

MeTodamMn TEXHUKO-3KOHOMMYECKOM OLIEHKM MPOLIECCOB C Lierblo 060CHOBaHHOIo Bbibopa cTaHO4apTHbIX
annaparoB

CMOCOBHOCTBIO K CUCTEMATMYECKOMY  U3YYEHUIO

MK-1 -
Hay4YHO-TEXHUYECKOH WHGOPMALIMKA, OTEYECTBEHHOrO WU
3apybexHOro onbiTa MO COOTBETCTBYHOLLEMY MPOCUIIIO 3
NOAroTOBKU

MnaHupyemble pe3ynbTaTbl 06y4eHuUs

3HaTb: OCHOBHbIE CUCTEMbI HAay4YHO-TEXHUYECKON MH(OPMaLMKM Mo NpoLeccam v annapataM XMMUYeCKoii
TEXHOJIOTUMN.

YMeTb: UCMOMNb30BaTh HayYHO-TEXHUYECKYH0 MHAOPMALIMIO B TEXHOMOMMYECKUX U KOHCTPYKTUBHbIX
pacyeTax

BnageTtb: CNOCOBHOCTLIO K CAMOCTOATENBHOMY MPUMEHEHUIO HAaYy4YHO-TEXHUYECKON MHGOPMaLMK s
peanu3aumn KOHKPETHbIX MPOEKTOB B XMMNYECKOM TEXHOMOTUM.

1.5. AcumMnnuHbl (NPaKTUKK) obpasoBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
chopMupoBaHue KomneTeHUUN, yKka3aHHbIX B n.1.4.

rmopoguHamumka BONOKHUCTbIX cycneHsumi (OMNMK-1, MK-1)

TexHu4ecknii nepeBod MHocTpaHHon nutepatypsbl (MK-1)

[enoBoi pa3roBOpHbIN MHOCTPAHHbLIN A3bIK B LEEN0No3Ho-6ymMaxkHon npombiwneHHoctu (MK-1)
YuebHas npakTvka (NpakTyka no nofnyyYyeHuo NepBUYHbIX NPOMECCUOHANbHbIX YMEHUIA U HABbLIKOB, B
TOM YMCHE NEPBUYHBIX YMEHUI U HaBbIKOB Hay4YHO-MUCceaoBaTenbckon gesarensHoctu) (MK-1)

2. COAEPXAHUWE OUCLUUMNIINHDbI

HaumeHoBaHWe 1 cogepxaHue | O6bvem (yachl) |
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y4ebBHbIX Moaynen, Tem n popm KOHTpons

O4HOEe
obyyeHune

OYHO-
3a04Hoe
3a04Hoe

obyyeHune

Y4yebHbI moaynb 1. OCHOBLI rMAPaBNUKMU.

Tema 1.

OcHoOBHble NoOHATMS onpeaeneHus. NpeameT n 3agavn AUCUMNNNHBI
«[lMpoueccobl n annapaTbl XMMUYECKON TeXHONOrMny. MNpoueccel n annapaTsl
B  LENnmMono3Ho-6ymaxHon npombiineHHocTU. PaspaboTka  HOBbIX
BbICOKO3(O(PEKTMBHBIX NPOLECCOB M annapaToB AJis obecneyeHuns Bbinycka
BbICOKOKa4Y€CTBEHHOM npoayKLumn, 3KOHOMUN MaTepuanbHbIX "
3HEpPreTMYEecKNX PEecypCcoB M OXpaHbl OKpyXawllen cpegbl oT BbIGpocoB
npeanpuaTun.

Knaccudmkaums npoueccoB. OCHOBbI pacY4éTOB TUMOBLIX NPOLECCOB.
MaTtepuanbHbIv 1 TennoBow 6anaHckl npouecca. [BuxKyLias cuna u
KMHEeTU4eckne KoadppuumeHThbl npoLeccoB nepeHoca. Oowmii Bua
YypaBHEHWUN CKOPOCTW.

12

16

Tema 2.

YKngkoctb. MNoHATNE O peanbHOM 1 naeanbHON XUakocTax. Cunbl,
OencTBytoLLMe Ha XMAKOCTb. [MapocTtatuka. Cxrmaemble U HECXKNMaeMble
xungkoctn. M'mapoctatudeckoe aasneHne. OCHOBHOE ypaBHEHUE
rmapocTaTUKM N ero nNpakTnyeckoe npunoxeHue. MmgpoanHamuka.
BsskocTb xugkocTen n razos. 3akoH HbtoToHa. 'mgpoamHamuyeckne
PEXUMbI OBMXKEHMS BA3KOW XXUOKOCTU: NaMUHAPHBIN, TYPOYNEHTHbIN.
Uucno PerHonbaca. 'vopoavHaMuUyecknini norpaHnyHbIn crio. OCHOBHbIe
ypaBHEHUS rMapoAnHaMuKK. Y paBHEHUE Hepa3pbIBHOCTM NoToka. Pacxopn
XnaKocTn u rasa. [uddepeHumanbHble ypaBHEHNS] ABMKEHUS pearlbHON
Xngkoctn (ypaBHeHne HaBbe-CTokca). PacnpegeneHne ckopocTel B
notoke. CpegHsasa n MakcumarbHasi CKOPOCTb NOTOKa. YpaBHEHUe
BepHynnu ans naeaneHbIX U peanbHbIX xuakocTen. MNotepu Hanopa B
TpybonpoBogax U Ha y4acTkax MeCTHbIX conpoTmerneHmn. CymmapHble
notepu Hanopa. OnTuMankeHbIV AnameTp Tpybonposoaa.

OcHoBbl Teopun Nogo6Ms U NPUHLMMBLI (PU3NYECKOrO MOSENNPOBAHMS.
Mopobue 1 aHanorusa uanyeckux SBNeHMn, NpoLeccoB. Teopemsbl
nogobus. NpeobpasoBaHne anddepeHumnanbHbiX ypaBHEHUA B
KpuTepuanbHble. Kputepun nogobusi  nx guanyeckmii cMbici. YCrnosus u
KpUTepumn ruapogmHammyeckoro nogobus. KputepuanbsHele ypaBHEHUS
OBWKEHUS BA3KOW KUOKOCTU.

MeToq aHanu3a pasmMepHOCTEN M €ro NPaKTUYECKOE 3HAYEHNE.

14

16

Tema 3.

MepemeweHne xnakocten. Knaccudgpukaums HacocoB. OCHOBHbIE
napameTpbl HacocoB. NpounssoguTenbHoCcTb. Hanop. MoLwHOCTb.
KoadhdpumumneHT nonesHoro gencrems. BbicoTa BcacbiBaHUS.

nOpLLIHeBbIe N NNyHXepHble HacoCbl MPOCTOr0O M MHOIOKpaTHOro
OEencTBus. KOHCprKLI,I/II/I NOPLUHEBbLIX N NNYHXEePHbIX HAcOoCOB, NpMHUMN KX
OEencTBus. ,D,I/IarpaMMbl nogayn nopLWHEBbIX W MIYHXEPHbIX HaCOCOB.
BO3ﬂyLLIHbIe KoJ1naKku

LleHTpoOexHble  Hacocbl:  YCTPOMCTBO M MPUHUMN  OENCTBUS.
OCHOBHOE ypaBHeHME LEHTPOOEXHbIX MalMH dunepa. Boibop Hacoca no
katanory. Paboune xapaktepuctukm. PaboTa Hacoca Ha ceTb, pabouas
Toyka. Popmynbl nponopumoHanbHOCTU. Hacocbl gns nepekaynBaHus
OyMmakHOW Macchl.

KOHCprKLl,I/II/I OCeBbIX, LecTepeH4aTbIX, ,El,l/la(bparMOBbIX n
KOJToOBpaTHbIX HACOCOB. CpaBHI/ITeJ'IbeIe XapaKTepUCTUKN OCHOBHbLIX TUMNOB
HacocoB 1 obnacTtu ux NPpUMEeHeEHNA.

MepemelleHne U cxatue rasoB. [lpuHumMn  gencTeus  u©
KrnaccudmKaLumsa KOMMNPeccopHbIX MalimH. CTeneHb cxaTus. MHaukatopHas
avarpamma. OGbemHbI K.N.4. U NPou3BoauUTeNbHOCTL. MHOrocTyneHyaroe
ckatne. KOHCTpyKUMM  KOMMPECCOPOB: MOPLUHEBbIE  LIEHTPOOGEXHbIE,
oceBble, CTpyiHble. CpaBHUTENbHasi XapakTepuCTMKa KOMMPECCOPOB U
o6nacTu ux npuMeHeHusi. KOHCTPYKLMM BEHTUNSTOPOB 1 BaKyyM-HacOCOB.

14

16

Pra
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX Moaynen, Tem n opm KOHTpOIs

Ob6bemM (4achl)

O4YHOE
obyyeHune

OYHO-
3a04Hoe

obvyeHune
3a04Hoe

obyyeHune

Tekywmn koHTponb 1. Onpoc

=

YyebHbI Moaynb 2. MlMapomexaHnyeckme npoueccbl HEOAHOPOAHbLIX CUCTEM

Tema 4.

OcHoBHble MOHATUA. MeToabl pa3geneHnst HEOAHOPOAHbIX CUCTEM.
Knaccudurkaums, npuHLmMnbl Belbopa 1 oueHka ahPeKTUBHOCTU METOA0M
pasgeneHuns.

OcaxgeHne B none cunbl TsXKecTu. [BumxeHne Tena B CMMOLLHOW
cpene. COI'IpOTI/IBJ'IeHI/Ie OBUWXEHUKO Tena npu pPa3fmn4HbIX
rmapoanHaMmnyecKkmnx pexummax. OcHosBbl TEeopuUn ocaxaeHuA. Pacuet
CKOpOCTH cBOOOOHOroO OCaXKAeHMs YacTuL, B None AencTBUA MacCcoBbIX CUIT.
CKOpOCTb CTEeCHEeHHOro ocaxaeHusd, KOHCTPyKuumn OTCTOWHUKOB. Pac4yeT mnx
OCHOBHbIX pa3MepoB.

OcaxpaeHue B none ueHTpobexHbix cun. akTop pasgeneHus.
PaspgeneHue cycrneH3nmn n sMynbCcuin B ruipoOLMKIIOHaX U OTCTONHbIX
ueHTpudyrax. KOHCTpYKUMM TMOPOLMKITOHOB U OTCTONHbLIX LIEHTPUYT,
npumeHsiembix B LIBIM. MNpoun3soantensHoCcTb N ahpekTUBHOCTb paboThl
rMOPOLIMKIIOHOB

PaspeneHne nog  genctesmemM  cun pasHOCTU  OaBReEHUs.
dunbTpoBaHue cycneHsun. dunbTpyowme neperopogkn. CKoOpoCTb
npouecca punbTpoBaHus. Buabl ocagkoB (CKUMaeMble U HECKUMAEMbIE).
MakcumanbHass NpouM3BOAUTENBHOCTb (PUMABTPOB U UX IKOHOMUYECKM
OnTMManbHas NPOAOIHKUTENBHOCTE  UMkna paboTbl.  VHTerpanbHoe
ypaBHeHUe (UNbTPOBaHWSA, onpedeneHme ero KoHcTaHT. dunbTpoBaHue
BOJIOKHUCTbIX cycneH3uin. dunbTpbl, NpumeHsiemble B LIBIM (6bapabaHHbIN
BaKyyM-(punbTp, HAaNOPHO-BaKyyMHbIW, CEKLMOHHBINA, (MAbTPbI BO3QYLIHOIO
M XungkocTtHoro aaernieHusi, ®Ir1AKM.)

OuuncTtka rasoB B none LeHTPOBEXHbIX U MHEPLMOHHBIX CU.
KOHCTPYKUUKN LUKNOHOB U UHEPLIMOHHLIX Nbineynosutenein. NpumeHeHue B
LIBMN.OuucTka razos punbtpoBaHnem. KOHCTpyKUUKN pyKaBHOMO punbTpa.

OuuncTka rasoB M pasgenieHne aspo3oriert B 3reKTpPoCTaTU4eckoM
none. duanyeckne OCHOBbI MPOLECCOB. YCTPOWCTBO 3MeKTPOUibLTPOB.
Mokpasi ouMCTKa 3anblfieHHbIX ra3oB. Teopusi MHEPLMOHHOIO OCaXOeHMS.
Annapatbl AN MOKPOW O4YMCTKM TrasoBbiX BbIGPOCOB LEMSOMO3HO-
OymarkHoro nponssoacTBa (ckpyboepbl BeHTypu, neHHble n ap.).

TexHNKO-aKOHOMUYEeCKas oL eHKa annapartoB AJ14 O4YNCTKU ra3oB

12

16

Tema 5.

O6pasoBaHne HeogHOPOOHbIX cucTeM. [ceBOOOXIDKEHME.
MapoanHammnka NceBOoOOKMKEHHBIX 3€PHUCTLIX cnoeB. OCHOBHbIE
XapakTepucTukm cnos. Nvapaenudeckoe conpoTueneHne. Kpneas
NceBOOOXKMKEHUS. PacyeT CKOpOCTM NCEBAOOXMKEHUS 1 yHoca. Paboyas
CKOPOCTb. BblcOTa M NOPO3HOCTL KuMsiLLero cnos. NpumeHeHne
ncesaooxwxkerns B LIBIT.

MepemelunBaHue B xuaknx cpegax. APPeKTUBHOCTb
nepemMeLLnBaHns 1 ee oueHka. [napoanHamMmmyeckne CTpyKTypbl NOTOKOB B
annapatax ¢ Mellankamu. PacyeT MOLLHOCTU Ha MexaHn4yeckoe
nepemelumBaHue. TUNOBbIE KOHCTPYKUMM MeLuanok. [THeBmaTnyeckoe u
LUMPKYNALUNOHHOE NepemMellnBaHne. BepTrkanbHble nepemMeluvBatoLmne
yCcTpomncTBa. [OpM3oHTanbHbIE NepeMeLlnBaloLLme YCTpocTBa. POTopHble
cmecutenu. NpumeHeHne poTOPHO-NYMbCALMOHHOIO annapara B
LLeNnmono3Ho-6yMaxKHOM NPOMbILLNEHHOCTU. KOHCTPYKUUS U MpUHLMN
paboTbl, TEOPETUYECKNE OCHOBbI, TEXHOJTOTMYECKME U KOHCTPYKTUBHbIE
napameTpbl.

MHTeHCcMdpuKaLmMss NnpoLeccoB nepemMeLLmBaHns B LENMono3Ho-
OyMaXHOW MPOMBILLNEHHOCTH.

12

16

Pra

15.03.02 Mpouecchl 1 annapaTbl XMMUYECKON TEXHONOTMN
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX Moaynen, Tem n opm KOHTpOIs

Ob6bemM (4achl)

O4YHOE
obyyeHune

OYHO-
3a04Hoe

obvyeHune
3a04Hoe

obyyeHune

TeKywmn KoHTponb 2. Onpoc.

Yye6HbI Moaynb 3. OCHOBbLI TENNOBbLIX NPOLIECCOB.

Tema 6.

3HaueHwue Tennosbix npoueccoB B LIBIN. OnemeHTapHble cnocobbl
pacnpocTpaHeHust Tenna. TennonpoBOAHOCTb. [BMXKyLLAsA cuna TeNMoBbIX
npoueccos. AnddepeHumnansHoe ypaBHEHNE KOHBEKTUBHOIO
TennoobmeHa. Ycnosusa Tennosoro nofobus. OCHOBHbIE KpUTepumn
TennoBoro nogobus n nx dousnyecknin cmbicrn. KputepuaneHblie ypaBHeHUS
KOHBEKTMBHOrO TennoobmeHa. Tennootaaya v Tennonepeaaya.
UHTeHcdukaums TennoobMeHHbIX npoLieccoB. Ponb npoueccoB
Tennonepeaayn B 3KOHOMMUU SHEPTUU.

TennoobmeHHble annaparThbl, X knaccudmkauus, BbIoop no
katanoram n FOCTam. NoBepXHOCTHbIE TEMNITOOOMEHHMKN
(KOXXyXOTpYOHbIE, cnnparbHble, MnacTuHyaTblie). CMecuTenbHble
TEeNNoobMeHHUKN (KoHAeHcaTopbl cMeLleHns). CpaBHUTENbHas
XapaKkTepucTuka, NpuHLMnbl Bbibopa TennoobmeHHbIX annapaToB. OCHOBbI
pacyeTa TenI006MEHHNKOB M ONTUMAIbHbIX PEXMMOB UX paboThbl.

14

16

Tema 7.

HasHauyeHune n TexHmyeckme metToabl BoinapmBaHus B LIBIT.
BeinapusaHue nog Bakyymom. OgHokpaTHoe (MpocToe) BbinapuBaHue.
MaTepuanbHbIn 1 Tennosor 6anaHckl. MHOrokpaTHoe BbinapuBaHWE Kak
cnocob noBbILWEHNS 3KOHOMUYHOCTM NMpoLecca BbinapmBaHus. Cxemsbl
MHOFOKOPMNYCHbIX BbINapHbIX YCTAHOBOK. MaTepuanbHbIn U TEMOBON
©anaHcbl MHOTOKOPMYCHOW BbiNapHoM ycTaHoBKW. ObLuasi u nonesHasi
pa3HOCTM TeMnepaTyp. TemnepaTtypHble notepu. Pacnpenenenue
nosnes3Hon pasHOCTN TeMMnepaTyp Mo Koprnycam. TeXHUKO-IKOHOMUYeCcKas
ONTUMM3aUUS Ymcra KopnycoB BbiMapHOW YCTAHOBKN. QKOHOMUS TEMMOBbIX
pecypcoB Npw BbiNapMBaHUN NyTEM UCNONb30BaHUSA TEMMOTbl KOHAEHCATOB
n ynapeHHoro pacteopa. OcobeHHOCTM Tennonepenaym B BbinapHbIX
annaparax. [1yTu cokpalleHnsi BpeaHbiX BbIGPOCOB Npu BbiNapuBaHum
LLIeSTOKOB LIeNmoio3HOro npom3BoacTea. BeinapueaHue ¢ TennoBbiM
HacocoM. Mcnonb3osaHne 3BM npu pacyeTe BbiNapHbIX YCTAHOBOK U
ONTUMarnbHbIX YCNOBUIA UX paboThbl.

BbinapHble annaparbl. Knaccudmkauus n OCHOBHbIE
KOHCTPYKTMBHbIE TWMbl (annapatbl C €CTECTBEHHOW W MPUHYOUTENbHOW
LUMpKYNsiuMern, nneHoyHoro Tuna). CpaBHUTENbHasi xapakTepucTtvka W
npuvHuMn Bblibopa no katanoram M FOCTaM KOHCTPYKUMM BbIMapHbIX
annapartos

14

14

Tekywmn koHTponb 3. Onpoc.

YuyebHbIn moaynb 4. OCHOBLI Macconepenayn.

Tema 8.

Knaccudukaumsa maccoobmeHHbIx npoleccon. ObLime
3aKOHOMEPHOCTU NepeHoca BELECTBa U SHEPIMU Kak MposiBIieHne
e[MHCTBa MaTepuanbHOro MMpa 1 OCHOBAa Afsi NPUMMEHEHNs MeToaa
aHanorun.Cratmka MaccooOMeHHbIX NpoLeccoB. 3akoHbl a3oBOro
paBHOBecus. HanpaBneHue npoueccoB MacconepeHoca, nx obpaTnmocTb.

KnHeTnka MmaccoobmeHHbIX npoLeccoB. MexaHn3Mbl nepeHoca
MaccCbl — MOJIEKYNSAPHbIA U KOHBEKTMBHbIA. 3akoH Puka.
OuddbepeHumnansHoe ypaBHEHNE KOHBEKTUBHOW AN dy3umn. YpaBHeHue
maccooTaaun. KoacdpuumneHTsl MaccooTgaum. [BmxkyLlas cuna npolecca.
Mopobne maccoobmeHHbIX npoueccoB. Kputepun andgdysnoHHOro
nopobus un nx umaundeckni cmoicrn. O6obLeHHoe ypaBHeHUE
MaccooTaauu.

Macconepegaya. OCHOBHOE ypaBHEHVE Macconepegayu.
KoadhduumneHTsl Macconepegaumn. Ceasb Mexay KoadhduumneHtTamm
mMacconepegaym u maccootgayn. CpegHasa ABuXKyLLAa cuna npouecca

14

18
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Ob6bemM (4achl)

HanmeHoBaHve n cogepxaHvie o S 58 S g8
y4ebHbIX Mogynen, TeM 1 chopM KOHTPONS § g; ES g g g g;
og|°acg ©&

[¢] ®g ®o

Macconepenaiu.

AHarnoruns mexagy npoueccamv Tenno- n macconepeHoca. O6wme
MeToAbl MHTEHCMAMKALMKN NpoLEeccoB Macconepeaayun. Ponb u 3HayeHune
rMAPOAMHAMUKM NpoLuecca.

Tema 9. Cyuwka. ObLasn xapakTepucTmka npoLecca u ero npumeHeHue s LIBI.
MeTopabl cyuwkn. PaBHOBecHas BMaXHOCTb U CBSA3b BMnarn ¢ maTepuanom.
KoHBekTuBHas cywka. Tennoguandeckne CBOWCTBA BIaXHbIX ra30B.
IOnarpamma cocTosiHMst BnaxHoro Bo3gyxa (amarpamma J1.K.PamsauHa).
MaTtepuranbHbI 1 TEMMOBON GanaHckl CyLKU. YaenbHble pacxoibl Bo3gyxa
n Tenna. TeopeTnyeckas W pgenctBuTenbHasd cywwunka. OCHOBHbIE
BapuaHTbl KOHBEKTMBHOW CYyLIKW, WX K300paxeHWe W aHanmM3 Ha
anarpamme. KnHeTuka npouecca Cywku. Tenno- u maccoobmeH mexay
BO3OYXOM WU MaTepuanom. TuMNoBble KUHETUYECKME KPUBbIE CYLLIKW.
Meproabl NOCTOSAHHOM U Najatowen ckopocTent. Myt uHTeHcuduKaumm n | 16 20
MOBbILLIEHNST SKOHOMUYHOCTU NPOLLECCa KOHBEKTUBHOW CYLLKN. KOHCTpyKUUK
KOHBEKTMBHbIX CYLUMNOK, (TyYHHenbHasi, NHeBMaTudeckasi, 6apabaHHas, ¢
BO3yXOOMNOPHbIM ABMXEHMEM MOMOTHA).

KoHTakTHasa cywka. MexaHu3M M KUHETUKA KOHTaKTHOM CYLUKM.
CxemMa MHOrouunmMHAPOBOM KOHTAKTHOW CYLUUITbHOW YCTAHOBKWU ONS CYLUKU
uennonosbl, dymarn n kapToHa. KOHCTpyKuuWM CylIMIBHOIO UMAMHAPA.
Cnocobbl  MHTEHCUMMKALUMM KOHTAKTHOW CYLIKWA. YTunnsauusa Tennothbl
0TpaboTaHHOro BO34yXa 1 MOBbILLEHNE SKOHOMNYHOCTYW CYLLKW.

Tema 10. AOGcopbuusa. XapakTepucTuka npouecca u obrnactu ero
npumeHeHmsa B LBIM.  ®usnuyeckas abcopbumsa u  xemocopbuus.
PaBHOBecne B cucteme XuakocTb — ra3. BnuvsHue Temnepatypbl wu
AaBreHns Ha paBHoBecue. MaTepuanbHbin 6anaHc n ypaBHeHne pabouyen
nuMHuKM.  YpenbHbld  pacxon  abcopbeHTa, ero  MuvHMManbHoe W
3KOHOMMYECKM oONnTUManbHoe 3HauveHue. KoHcTpykumm abcopbepos.
CpaBHuTenbHasi xapaktepuctmka u obnactu npuMMeHeHus1 annapaToB
pasnuyHbIX KOHCTpyKUMW. Pacuyet abcopbumoHHoM annapaTypbl. Beibop
abcopbepos no katanoram u FOCTam.
Ouctnnnaums v pektudurkaums. Xapakrepuctmka npoueccoB AUCTUNNSLNn
n pekTudukauun. PaBHoBecue Mexay napoMm 1 XUOKOCTbIO.
Pexktudukauyus. dumsmyeckas CyLWHOCTb pekTudmkaumm. MaTtepunanbHbin
GanaHc HenpepbIBHON pekTudUKaL MM 6MHapHbIX CMecei. Y paBHeHME
NVHUIN N3MeHeHns pabounx KoHUeHTpauni. OnpegeneHne MMHMMArbHOIO
n paboyero rermoBoro yncrna. TeXHUKO-3KOHOMUYecKasi onTMMmM3aums
BblbOpa hnermMoBoro yncna (3aBMCMMOCTb MexXay dhnerMoBbIM YUCIOM,
pacxo4oM rpetoLero napa, oxnaxagatollen Boasl, MpoM3BOAUTENBHOCTbIO
M OCHOBHbIMM pa3mMepamu annapara

Tekywmn KoHTponb 4. Onpoc. 1

T Tekywmin KOHTPONb, KOHTPOJbLHaA paboTa.

MpomexyTo4yHas aTrecTauusa no AucumnnmHe. dK3aMeH. 36 9

BCEIO: | 180 180

18 19

N
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3. TEMATUYECKWUIA NMNAH

3.1. llekunn
Homepa OuHoe 06yueHune OyHO-3a04HOE 06yHeHNe 3ao4Hoe obyueHre
N3y4aeMbIX TEM Cgll\/?eMC?'?)a (()Lg‘;:‘;' CgMoeMciga (()Lg;eb:\;l C;Aoenn;r;a (()ng:\;
1 6 2 7 0.5
2 6 2 7 0.5
3 6 2 7 0.5
4 6 2 7 0.5
5 6 2 7 0.5
6 6 4 7 0.5
7 6 4 7 1
8 6 4 7 1
9 6 6 7 1
10 6 6
BCEIO: 34 6

3.2. MpakTnyeckne 3aHATUA
He npegycmoTpeHo

3.3. llaboparto

PHbI€ 3aHATUA

Homepa
n3yvyaembIx
Tem

HanmeHoBaHue

O4yHoe 06y4yeHne

OyHo-3a04HoE
o6y4yeHne

3aoyHoe oby4yeHne

nabopaTopHbIX 3aHATUI

O6bem
(vacbl)

Homep
cemecTpa

Howmep
cemecTpa

O6bem
(4acbl)

O6bem
(4acbl)

Homep
cemecTpa

Onpepenexune rmgpasnu-
YeCKOro ConpoTUBIIEHNS
3M1EMEHTOB HaMNopHOro
TpybonpoBoaa.

WccnepgoBaHme paboThl
LEHTPOBEXHbIX MaLLMH Ha
rmapaBInNYecKyto CeThb.

WcecnepoBaHue npouecca
pasfeneHnst CycneHanm
MeTOoA0M OUNbTPOBAHMS.

WcecnepoBaHue npouecca
nepemMeLLMBaHNS B XXULKUX
cpepax.

OnpeneneHune koaduLneH-
Ta Tennonepenayv B
TennoobmMmeHHuke «Tpyba B
TpyGe».

OnpegeneHne OCHOBHBbIX
nokasareneun paboThl
BblNapHOro annapara

WccnepoBaHne KUHETUKU
KOHBEKTMBHOW CYLLKN.

OnpepneneHne 0OCHOBHbIX
napameTpoB BR&XHOr0
BO3gyxa u rpadoaHannTu4e-
CKMI pacyeT npouecca
KOHBEKTMBHOW CYLLKN.

He npeaycmo

4. KYPCOBOE NPOEKTUPOBAHUE

TpeHo.

BCEro: 34

10

5. TEKYLWMN KOHTPOJ1Ib YCNEBAEMOCTU OBYYAIOLLEIOCH
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Homepa OuHoe oby4eHune OuHo-3804HOE 3aoyHoe obyyeHne

y4e6HbIX dopma y obyyeHve y
moaynein, no

KOTOPbIM KOHTpOJ:IFl Homep Kom-Bo Homep Kon-86 Homep Kon-8o
npoBoAMTCA SHaHuu cemectpa cemecTtpa cemectpa

KOHTPOIb

12,34 Onpoc 6 4

1-4 KoHTponbHasa pabota 7 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOoCH

OyHo-3a04HOE
Buabl CaMOCTOSITENBHOI paBoThi OuyHoe 06y4eHne obydeHme 3ao4Hoe oby4eHne
obyuvatoulerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YCBOEHMNE TeOpETUYECKOro MaTepmnana 6 38 7 100
MoaroToBka Kk TabopaTopHbIM 3aHATUSAM 6 38 7 51
BbinonHeHne gomaluHero 3agaHua 7 4
(koHTponbHas paboTa)
[MoaroToBKa K 3K3aMeHy 6 36 7 9
BCEIO: 112 164

7. OBPA30OBATEJIbHbIE TEXHOJIOI'MU
He npegycmoTpeHo
7.2. Cucrtema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUN 00yYaroLWMXCcA Ans NPoMeXyTouHOn
aTTecTauum

TpaguumoHHasa | X GannbHO-peNTUHroBas

8. OBECMNEYEHUE ANCUUMINHDI

8.1. YuebHas nutepatypa

a) ocHoBHas y4ebHasi nutepaTypa
1. Mpouecchl 1 annapaTtbl XMMUYECKON TeXHoNornm: y4edHuk/ AHwTenH B.IN, 3axapos M.K. u ap.-
BUHOM. NabopaTtopus 3HaHun, 2014.- 1759c¢. .(OBC“IPRbooks”: Pexum goctyna:
http://www.iprbookshop.ru/9103.)
2. Mugyxos, H.IN. MaccoobmeHHble npouecchl B LENON03HO-0yMaXKHON NPOMBbILLIIEHHOCTU
[OnekTpoHHkIN pecypc): y4eb. nocobue /H.M.Muaykos, B.C.Kypos, A.O.Hukngopos. —CI16.:
CNerTYyPI, 2015. -125 ¢.(OBBLUT3: Pexum goctyna: http://www.nizrp.narod.ru/kafpriapxt.htm)

0) gononHUTenbHasa yyebHas nuTepartypa
3.Mpoueccobl M annapatbl: y4ebHo-NpakTnyeckoe nocodbme Ans BbINONIHEHMS NabopaTopHbIX
paboT[AneKkTpoHHLIN pecypc]: y4eb. nocobue /H.M.Mugykos, B.C.Kypos, A.O.Hukundopos. —CI16.:
CrerTyPIl, 2016. -108 c.(3BBLUT3: Pexum goctyna: http://www.nizrp.narod.ru/kafpriapxt.htm)
8.2. NepeyeHb y4yebHO-MeTOANYECKOrO 06ecnevyeHs Ans caMmoCcToATeNbHOM paboThbl
oby4arowmxcs No gUCUUNIINHE

8.3. NepeyeHb pecypcoB MHOPMALUOHHO-TENIEKOMMYHUKaLUUOHHOW ceTu "UHTepHeT",
Heob6XxoAUMBbIX AN OCBOEHUSA AUCLUNIIUHbI
NudopmauunoHHas cuctema «EguHoe okHO gocTyna k obpasoBaTenbHbIM pecypcam» [ONeKTPOHHbIN
pecypc]. URL: http://window.edu.ru/)
8.4. NepeyeHb MHPOPMALNOHHBLIX TEXHONOIMNA, UCMOJIb3YyeMbIX NPU OCYLLEeCTBIEHUU
obpasoBaTenbHOro npouecca nNo AUCLMNIINHE, BKITHOYasA NepeyeHb NPOrpaMMHOro o6ecneyeHns un
MH(OPMALMOHHBbIX CMPABOYHbIX CUCTEM (
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
3. PTC Mathcad 15
4. AutoDesk AutoCAD 2015
8.5. OnucaHne maTepuanbHoO-TeXHU4YecKon 6a3bl, HeO6X0AMMON ANA OCYLIeCTBIeHUSA
obpasoBaTenbHOro npouecca no AUCLUUNINHEe
Ayantopua ¢ MyrbTUMEOUNHBLIM KOMMEKCOM U BbIXOAOM B VIHTEpHeT.
CneuwnanbHas nabopaTopusi TMAPaBINKN.
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8.6. UHble cBepeHuA u (unun) matepuansl
[eMOHCTpaUMOHHbIE CTeHAbl: HAacoCkl, OTCTOWHUKMW, (DUNBTPLI, TEMNNTOOOMEHHWKN, CYLLIMIKK.

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWKUXCA NO OCBOEHUIO

ANCUUTIJIUHDbI
Buabl yuebHbIx
3aHATUN U
camocTosiTenbHas OpraHu3aumst aeaTenbHOCTH obyyatoLerocs
paboTta
obyyvaromxcs
Jlekumm MpopaboTka paboyen nporpammel, yaenss ocoboe BHUMaHWe Lensam u 3agadam

CTPYKTYPE U COOEPXKaHWNIO ANCLMMNIIVHBI.

BblAeNATb KIK4YeBbl€ CI0BaA, TEPMWHbI.

KoHCMEeKT nekunn: KpaTtko, cXxemaTU4HO, nocrnenosaTesibHO (hnKcMpoBaTh
OCHOBHbI€E MOMNOXEHUS, BbIBOAbI U (hOPMYNMPOBKU; MOMEYaTb BaXHbl€ MbICIN,

JTabopaTopHble

B pes3ynbTaTte nposeaeHuns na6opaToprlx 3aHATUN o6yqa+ou.|,w7|c;| OOJIKEH NMOHATb

3aHATUSA NPUHLMMNBI YCTPOMCTBA U paboThl annapaTos.
CamocTodaTeneHas M3yueHne Hay4dHOW, y4ebHON, HOpMaTMBHOWM N Ap. nutepatypbl. OT6OP
paboTta Heobxo4MMOro matepuana; NpoBeAeHne NPaKTUYecknx nccneaoBaHun no Teme,

dopMynmpoBaH1e BbIBOAOB U pa3paboTka KOHKPETHbLIX pekomMeHaaLUuii no
JOCTWKEHWNIO MOCTaBMEHHON Lenu 1 3aaay.

Mpwv noAroToBKe K 3k3amMmeHy HeoGX0AMMO NpopaboTaTe KOHCMEKTbI NIEKUMIA 1
MPaKTUYECKUX 3aHATUIA, PEKOMEHOYEMYHO TMTEpaTypy

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10. ®OHA OLLIEHOYHbIX CPEACTB

10.1. OnnucaHme nokasaresnien n KpMTepueB OLLEHUBAHMUA KOMMETEeHLUN Ha pa3nNYHbIX 3Tanax ux
¢hopmupoBaHus, onucaHue LKan oueHMBaHUA

10.1.1. TMokasaTenu oOLEHMBAHMA KOMNETEeHUMM Ha 3tanax ux c¢opmupoBaHua (Mpoueccbl u

annaparbl)
Koa HanmeHoBaHue MpenctaBneHne
KOMMeTeHL MM - OLeHOYHOro OLeHOYHOro
MokasaTenu oueHNBaHNUS KOMNETEHLUIA
(aTan ocsoeHus) cpencTtea cpencTtea B hoHae
OnK-1(1,2) ManaraeT oCHOBHbIE 3aKOHOMEPHOCTH YcTHoe MepeyeHb
TUMNOBbLIX OCHOBHbIX NMPOLECCOB cobecepoBaHue BOMPOCOB A4S
MokasblBaeT KOHKPETHOE NMPUMEHEHMNE YCTHOrO 3K3aMeHa
TeopeTUYeCKMX NPOoLEeCCoB B pacyeTax (67 BonpocoB)
annapaTypbl MpakTnyeckme MpakTnyeckne
3apaHuns 3agaHus (31
3apava)
MK-1 (3) M3naraeT 6a30Bble 3aKOHOMEPHOCTU YcTHoe MepeyeHb
TUMOBBIX MPOLLECCOB NPUMEHUTENBHO K cobecepoBaHue BOMPOCOB A4S
KOHKpPETHbIM NPOX3BOACTBaM obLien YCTHOIO 3K3aMeHa
XUMUYECKOW, LENoNo3HO-0yMaXXHOM 1 (67 BonpocoB
TEKCTUIbHOM NPOMBILLNEHHOCTEN. MpakTnyeckue MpakTnyeckue
3apaHusA 3agaHus (31
lMokasbiBaeT cTeneHb NPUMEHeEHUs 3apava)

TeopeTn4eCcKoro aHanmsa c uenbio
annpokcMMaunn Ha pearibHble npouecchbl B
obnactn XMMM4eCcKom TEXHOMOIUN.

10.1.2. OnucaHue WKan U KpuTepueBs oLeHUBaAHUA CHPOPMUMPOBAHHOCTU KOMMNETEHLMN

KpMTepMM oueHnBaHuA C(bOpMMpOBaHHOCTVI KOMMeTeHUUNn

OueHka no
TpaanuNOHHOM
LKane

KpuTepumn oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNN

YcTHoe cobecenoBaHmne
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OTJINYHO

O6y4alomncsa nokasbiBaeT BCECTOPOHHNE 3HaHMSA B 06nacTu NpoLeccoB 1
annapartHoro ux opopmneHuns. Bnageet 0CHOBHbIMUW NOHSATUAMUW U TEPMUHOMNOTMEN BO
BpeMs OTBETOB. XOPOLLO 3HAKOM C OCHOBHOW W JOMONTHUTENbLHOM NUTEpaTypoW.
LleneycTpemneHHO Ucnonb3yeT 1 NpUMeHsieT 6a30Bble 3HaHWUA B 06riacTu uanko-
MaTeMaTmyeckux Hayk. MposiBnseT apyanumio npy pabote ¢ y4ebHbIM MaTepranom.

XOpOLLO

O6y4atowmmncsa nokasbiBaeT 4OCTAaTOYHbIA YPOBEHb 3HAHWUI MO OCHOBaM Teopum
npoueccos. B uenom pasbvpaeTcsi B TEPMUHOMNOMMK. YCBOWU OCHOBHYIO NUTEpaTypy;
[OMycKkaeT HEKOTOPbIE MOrpeLHOCTY U HECYLLIECTBEHHbIE OLUMOKN B OTBETaXx Ha
BOMPOCHI 3K3aMeHaLNOHHOro burneTa 1 B 0OTBETaX Ha AOMOSTHUTENbHbIE BOMPOChHI
npenogasartens.

yooBneTBoOpUTEsNibHO

O6y4arowmmncsa nokasbiBaeT 3HaHUSA y4ebHOro maTepmana us fniekumin 1 OCHOBHOM
nuTepatypbl. B Lenom nokasbiBaeT 3HaHUS 6a30BbIX 3aKOHOB MO MMAPaBIINYECKNM,
TENnoBbIM N MacCOOOMEHHbIM npolieccam. [lonyckaeT CyLeCTBEHHbIE OLLINOKM B
oTBeTax, HO MOXET UX YCTPaHUTb NOA PYKOBOACTBOM NpenogaBaTens.

HeynoBneTBo-

puTenbHO

06yqarou.|,|/||7|c;| He MMeeT OOCTaTO4YHOro ypoBHA 3HaHUN OUCLUMNINHBI. I'IyTaeTc;| B
NMOHATUAX, TEPMUHOITOTUN N d)OpMyJ'II/IpOBKaX. lMnoxo 3HaeT nmteparypy. ,D,OI'IYCKaeT
CyuleCTBeHHble N NpuHUUnnarnbHble OLLMOKM 1 HE MOXET UX YCTPaHUTb axe C
NOMOLLbIO NpenoaaBaTen4. CnucbiBaHKWe, NonbITKa MCNOSb30BaHUSA Hepa3peLleHHbIX
TEXHNYECKMX CpedCTB U NOACKA3KM ApYyroro 4yesfioBeka.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UM UHbIe MaTepuanbl, Heob6xoAMMble ANA OL,EeHKN 3HaHUN,
YMEeHUM’, HaBLIKOB U (UNKX) onbiTa AeATEeNbLHOCTU, XapaKTepuayroLlme atanbl GPOpMUpPOBaHUSA
KOMMeTeHUun

10.2.1. NMepeyeHb BONPOCOB (TECTOBLIX 3afaHui), pa3paboTaHHbIN B COOTBETCTBUU C
yCTaHOBINEHHbIMU 3TanaMmu hopMMUPOBaHUS KOMMNETEHLUMN

Ne Ne
n/n dopmynunpoBka BONPOCOB TeMbl
1 OCHOBHbIE MOHATUS 1 ONpegerneHus B npoLeccax 1 annaparax. 1
2 Knaccudumkaums npoLeccos. 1
3 | MaTepuanbHbIvi 1 TennoBon 6anaHckl MPoLECCOoB. 1
4 | OBwxyLlasa cuna npoLeccoB M NpoLecchl nepeHoca. 1
5 | XKngkoctu. NoHATMA ngeansHOW 1 peanibHON XXUOKOCTEN. 2
6 M'mapoctatnka. OCHOBHOE ynpaBfeHne rmapocTaTUKM U ero NpakTU4ecKoe UCnosib30BaHue. 2
7 Bs3kocTb XunakocTen. 3akoH BA3KOro TpeHmst HeloToHa. 2
8 Pexunmbl aBmxeHus xnakocten. Ymucno PenHonbaca. 2
9 Pacxop »uakoctu v rasa. 2
10 | YpaBHeHue BepHynnu Ansa ngeanbHblX XXUOKOCTEN. 2
11 | MNoTepu Hanopa no AnvHe N Ha MECTHbIE CONPOTUBIEHMS. 2
12 | 'vapasnvMyeckuin paguyc 1 aKBMBaNeHTHbIN AnamMeTp. 2
13 | KpuTepuit rugpoamHaMmmyeckoro nogobus n nx ousnyeckuii cMbich. 2
14 | Knaccudukauusa Hacocos. 3
15 | Hanop v npon3BoanTenbHOCTb HACOCOB. MOLWHOCTL N KOIMPULIMEHT NONE3HOro AENCTBUS. 3
16 | BbicoTa BcacbiBaHus. 3
17 | MNopwHeBble U NNYHXEPHbIE HACOCHI NPOCTOrO U BONHOIO AENCTBUS. 3
18 | LleHTpobGexHble HacoChl: yCTPOWCTBA M NPUHLMN AENCTBUS. 3
19 | OcHOBHOE ypaBHEHUsI LeHTPOBEXHbIX MaLunH nnepa. 3
20 PaboTta Hacoca Ha ceTb, paboyast ToYKa. 3
21 [NepemelleHne n cxatue rasoB. IHomMKaTopHas gnarpamma. 3
22 Knaccudgukauum n metogbl pasgeneHns HeogHOPOOHbIX CUCTEM. 4
23 OcaxpgeHune B None Cun TSKECTU. 4
24 | PacyeT ckopocTtu cBob6oaHOro ocaxaeHus Yyactuy. CKOpoCTb CTECHEHHOIO OCaXAeHWs!. 4
25 | KOHCTpPYKLMM OTCTOMHMKOB U UX pacyerT. 4
26 | dunbTpoBaHUE N CKOPOCTb NpoLecca GUNbTPOBaHUSA, UNBTPYIOLLME NEPETOPOIKM. 4
27 | OnpegeneHne KOHCTaAHT OUNBbTPOBAHNSI. 4
28 | KoHCTpyKUMU pUbTPOB U N3 CPaBHUTENbHbIV aHanus. 4
29 | lyT¥ noBbIWEHNS NPON3BOANTENBHOCTM (OUNBTPYHOLLMX annapaTos. 4
30 | OuncTka rasoB B LLEHTPOOEXHbIX CUJl. 4
31 | Annapatbl ANg MOKPOW OYUCTKM. 4
32 [MceBOOOXMXKEHUE W €ero rmapoanHamMumKa. 5
33 | KpuBas nceBooOOXUKEHMS. 5
34 | Pac4yeT ckopoCTu NCEBAOOXUKEHMS N Y HOCA. 5
35 | MNepemewmnBanne, gBwxyLas cuna. ApeKTMBHOCTb M MIHTEHCUBHOCTD NEPEMELLNBAHNS. 5
36 Pac4yeT MOLHOCTY, NOTPebnsieMon MeLlankon. 5
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37 | VIHTeHcunmkaums npoueccoB nepemMeLlnBaHus. 5
38 | Tennonepegaya. OnbiTHOe ypaBHeHMe. KoadhdpmumeHT Tennonepegayu. 6
39 | OnemeHTapHble 1 CNOXHblE MEXaHU3Mbl MepeHoca TSXKECTW. 6
40 | KoHBekuus n tennooraada. Prusnmyecknin cmbicn. 6
41 | Tennoeoe nogo6ue. OCHOBHbIE KpUTEpPMM TennoBoro nogobusi. Onpepensiowme 1 onpegensiembin 6
KpUTEPUU.
42 MHTeHcudmkaumsi Tennoo6MeHHbIX NPOLIECCOB. 6
43 | TennoobMeHHbIe annaparthbl, knaccudukaumsa n Bbibop no FOCTam. 6
44 | PekynepaTtuBHble TENI00OMEHHUKN: KOXKYXOTPYOHbIE, cnparnbHble U NNacTUHYaTbIe. 6
45 | OcHoBbI pacyeTa TennooOMEHHMKOB. 6
46 | BbinapuBaHue. MeTogbl BoinapneaHus. Belinapka nog BakyyMoM. 7
47 | OpgHokpaTHoe BbinapusaHus. MatepvanbHbii 1 TennoBon 6anaHchbl. 7
48 | MHorokpaTHOe BblNapuBaHWe Y CXeMbl MHOTOKOPMNYCHbIX BbiNapHbIX YCTAHOBOK. 7
49 | MaTtepwuanbHbIi U TennoBor 6anaHcbl MHOrOKOPMYCHbIX BbiNapHbIX YCTAHOBOK. 7
50 | O6Lwas 1 nonesHas pasHoOCT Temnepatyp. TemnepaTypHbIe NOTEPMW. 7
51 | OcobeHHOCTM Tennonepeaayn B BbinapHbIx annapartax. CKpbiTag TennoTa KoHAeHcaumm. 7
52 | BblnapHble annapatbl U UX Knaccudgukaums. 7
53 | Vicnonb3oBaHve BbINapHbIX annapaToB, UX BbIOOp W cpaBHUTENbHas XapakTtepuctuka. [Mogbop 7
annaparos no karanoram n FOCTam.
54 | Knaccudmkaums maccoobmeHHbix npoueccoB. O6LiMe 3aKOHOMEPHOCTU MepeHoca BellecTBa WU 8
AHEeprum.
55 | HanpasneHnue npoueccoB macconepeHoca, ux obpatumoctb. KuHeTuka MmaccoobMeHHbIX NPOLEeCCOB. 8
56 | MexaHu3mbl NepeHoca Macchbl — MOJNEKYNSPHbIV U KOHBEKTUBHbIN. 3aKkoH Puka. 8
57 | YpaBHeH/e KOHBEKTUBHOW ANddy3nn 1 ypaBHEHUE MaccooTaauu. [IBuxyLlas cuna npoiecca. 8
58 | Kputepuun guddysmoHHoro nogobums n nx puanyeckuin cmeicn. 8
59 | Macconepegadya u eé ocHoBHoe ypaBHeHue. KoaddpuumeHTbl Macconepegaym M uX CBSA3b C 8
Ko pULMEHTAaMM  MaccooTaaum.
60 "'mapaBnuka B MaccoobMeHHbIX MpoLeccax. 8
61 | Cywka n metofpl cywkn. Buabl cBA3M BnNarm ¢ MaTtepmanom. 9
62 | Tennodwusmyeckne CBOMCTBA BNAXHOr0 BO34yXa M guarpamMmMbl COCTOSIHUS BNaXHOro BO3gyxa. 9
63 | KnHeTuka KOHBEKTUBHOM CcyLKN. Tenno n maccoobmMeH Mexay BO34YXOM U MaTepuanom. 9
64 | KOHCTpyKUMM KOHBEKTUBHbIX CYLUMITOK: MHEBMaTnyeckas, 6apabaHHas, pacnbintensHas. 9
65 | KoHTakTHas cywka. MexaHn3m 1 KUHeTuKa. 9
66 | OucTynnsaumsi u pekTudmKaumus U Ux XxapakTepucTuku. PaBHoBecHe MeXay NapoM W XXMOKOCTLH 10
67 | ®dusmyeckas cywHOCTb pekTudukaumm. MaTepuanbHeli 6anaHc HenpepbiBHOW pekTudmkauum 10
OGUHapPHbLIX CMECEWN.

10.2.2.lMepeyeHb TUNOBLIX 3a4aHUN, pa3paboTaHHbIX B COOTBETCTBMU C YCTAaHOBNEHHbLIMU 3TanamMum
¢hopMmmpoBaHNA KOMNETEeHLUN

Ne

n/n YcnoBust TUNOBbIX 3apav OtBeT

1 | OnpenenuTtb NOTEPO AABNEHUS HA TPEHWE NPU NMPOTEKAHUKN BOAbI MO
natyHHoun Tpy6e guameTtpom 19x2 mm anunHon 10. CkopocTb BoAbl 2 2,88 x 10*TMa
m/c. Temnepatypa 55° C. LepoxosatocTb € = 0,005 mm.

[AEITEY A
2 | Mpusectu dopmyny Ap = 32 = = K KpuUTepuanbHomy Buay. .
Eu = E 3;

3 | Onpegenutb KM HacocHon yctaHoBkn. Hacoc nogaet 380 n/muH YBenununtcs B 8 pas
MasyTa oTHocuTenbHon nnoTHocTu 0,9. MonHein Hanop 30,8 M.
MoTpebnsaemasn mowHOCTb ABuratens 2,5 kBT.

4 | Onpegenutb Kl HacocHon ycTaHoBkM. Hacoc nogaet 380 n/MuH
MasyTa oTHocuTenbHow NroTHocTK 0,9. MNonHein Hanop 30,8 m. 0,69
Motpebnsiemas mowHOCTL ABuratens 2,5 kBT.

5 | UeHTpobexHbin Hacoc, genatowmnn 1800 ob6/MUH gosmkeH
nepekaumsatb 140 m3uac Bogsbl, ¢ Temnepatypon 30°C. CpegHee He Gonee 2,2 m
aTMocdepHoe faBrieHMe B MecTe yCTaHOBKM Hacoca 745 MM pT. CT.
MonHasa noTepst Hanopa BO BcackiBatoLen NuHuM 4,2 m. Onpegenntb
TeopeTMYECKM 4OMYCTUMYIO BbICOTY BCacbiBaHUS.
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PaccuntaTtb NNOTHOCTL BOAHOW cycneHaun, cogepxailen 10% (macc.)

1070 kr/m3

6
TBEpAon cdasbl. OTHOCUTENbHAs NAOTHOCTL TBEpPAOM a3kl 3.

7 | BeiBECTU (hopmyny, N0 KOTOPON MOXKHO BbIMUCIIUTL CKOPOCTb .
LeTpmdyrmpoBaHmsa TBEpAbIX LWapoobpasHbiX YacTul, ncxonsa us Wo=2 ";‘;“P‘ B) g ey
3akoHa Ctokca. YacTtoTa BpalleHus B ob/cexk. K

8

F2] F2]
JlonacTtHasa mewanka ¢ di= 3 3aMeHeHa Ha MeHblLLYyo ¢ d= 3
PasmelwumBaHme B 060mx cnyvasx Npon3BoauTCs B YCNOBUSAX
namMmnHapHoro pexunma. Kak nameHuTcs yactoTa BpaLleHWst Npy TOM e

MOLLHOCTW aneKkTpoaBuraTens?

YBenunuutca B 1,3
pasa

10.3. MeToanyeckne martepmansl,
onpepaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEeHUI, BNnageHUn (HaBbIKOB U (MnK)
NPaKTUYECKOro onbiTa AEATENbHOCTU), XapaKTepu3yoLwmx atanbl opMUpPOBaHMS KOMNETEHLUN

10.3.1. YcnoBusa ponycka o6Gyuyawleroca K caade 3K3amMeHa W Nopsaaok nUKBupauuu
aKafleMM4eCcKoi 3af0MKeHHOCTU

MonoxeHve O nNpoBedeHWM TEKYLLEro KOHTPOMsi YCNeBaeMOCTU M MPOMEXYTOYHOW aTTecTauumm
obyuatomuxcs

10.3.2. ®opma npoBeAEeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIHE

ycTtHas | X NMUCbMEHHast KOMMbIOTEPHOE TECTUPOBaHMe

10.3.3. Oco6eHHOCTU NpOBeAeHUA IK3aMeHa

Bpemsi Ha noaroToBky oTBeTa rno 6unety 30 MUHYT.
OteeT no ounety 15 MUHyYT.

nHasa

Pra
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