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1 BBEJEHUE K PABOYEN MPOrPAMME OUCLMNIUHDI
1.1lenbancumMnnuHbl:3aknagkabasoBbix3HaHWI, HEOOXOOUMbIXBNOCEAYOLLEMNPUNIYHEHUNTEXHONOTUYECKNX
Npon3BOACTB,HAOCHOBEaHanM3anpac4eTaTMnoBbIXdn3nN4eCcKMxXnpoLeccoB
1.23agaungncumnimnHbl:
*N3y4EHNEMEXAHN3MATUMOBLIX(PU3NHECKUXMPOLLECCOB
*N3y4YeHNneMeTo4oBMaTEMATUYECKOrOONMCaHMANPACcCHETadTUXNPOLIECCOB
*U3y4YeHnenpUHLMNmnanbHbIxannapaToBUMaLLMHXMMUYECKONTEXHOMOMMN

1.3TpeboBaHusAKNpeaBapUTENIbHONNOArOTOBKEOOYyUatloLerocs:

MpenBapuTenbHasinogroToBkanpeanonaraeTco34aHNeoCHOBbIANS(OPMUPOBAHMSIKOMINETEHLIMIA, YKa3aHHbIXBM.2
,IPUN3YYEHNNONCLUMNIIUH:

O6was xmummnyeckasi TeXHONorusi
MaTtematuka
VHxXeHepHasa n koMmnbloTepHas rpaduka

2 KOMMNETEHUMU OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlNK-3: Cnoco6eH ocyLiecTBNATL NpoceccMoHanbHyo AeATeNbHOCTb C y4eTOM 3aKkoHogaTenbcTBa Poccuinckon
Pegepauum, B TOM Y1ucrie B 0671aCTM 3IKOHOMUKA U IKOSOrMm

3HaTb:0CHOBbITEOPUUNIEPEHOCAMMIYLCA, TENNIAaMMacChl; TPUHLMNbIU3NYECKOrOMOAENTMPOBAHUAXUMUKO-TEXHONOTUYECK
UXMPOLLECCOB;0CHOBHbIEYPaBHEHNAABUKEHUSXKMAKOCTEN;0CHOBBLITEOPUMTENSIONEPEAAYUM;0CHOBbLITEOPUMMAcconepeaaUdn
BCMCTEMaxcoCBOOOAHONMHENOABWXHOMIpaHuLeipasaenadas; TMnoBbIENPOLECChIXMMUYECKONTEXHOMOMMN,COOTBETCTBYHO
LmeannapaTbiuMeToabixpacyeTa.
YMeTb:onpeaensTbxapakTepaBuKeHUKUAKOCTENUTa30B;0CHOBHbIEXapPaKTEPUCTUKUMNPOLLECCOBTENMO-MMacconepeaayu;
paccuuTbiBaTbNapaMeTpbinBbiOMpaTeannapaTypyansikOHKPE THOrOXMMUKO-TEXHOMOMMYeCKoronpoLiecca.

Bnapetb: MeTOJJ,aMI/lTeXHOJ'IOI'VI‘-IECKVIXpaC‘-IeTOBOTﬂeJ'IbHblxySJ'IOBXVIMVI‘-IeCKOI'OO60py,EI,OBaHWr'l.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHve 1 coaepxaHune pasgenos,
TeM U y4eBHbIX 3aHATWIA

CewmecTp
(kypc onsa 3A0)

pabota

KoHTakTHas

Jlek.
(4achbl)

J1ab.
(4achbl)

CP
(4achbl)

MHHOBaLU.

dopMbl
3aHATUN

Pasgen 1. OcHoBbI rMapaBnnKu

Tema 1. OCHOBHblE NMOHATUA OonpeaeneHus.
MpeomeT n 3agayun gucumnnuHbl «lMpoueccol
W annapatbl XMMWYECKON TEeXHOMOrmm».
Mpoueccbl M anmapatbl B  LEMIOMO3HO-
OymaxkHOW npomblwneHHocTn. PaspaboTka
HOBbIX BbICOKO3(H(PEKTMBHBIX MPOLIECCOB W
annapatoB ans obecneyeHus BbiMycka
BbICOKOKaQY€CTBEHHOM NPOAYKLUKN, S3KOHOMUN
MaTepuanbHbIX U 9HEPreTUYECKNX pecypcoB
N OXpaHbl OKpyKatoLLen cpeabl OT BbiIOpOCOB
npeanpuaTun.

Knaccudmkauyus npoLeccos. OcHoBbl
pac4éToB TUMOBbIX NpoLIeCCOB.
MaTtepvanbHbli 1 TennoBon GamnaHchl
npouecca. [1BmxyLias cuna n KUHeTu4eckme
KOa(pULUMEHTbI  MPOLLECCOB  MepeHoca.
O6wmn Bnag ypaBHEHWIN CKOPOCTH.
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Tema 2. XKupgkoctb. [loHATME O peanbHOW U
npeanbHon xuagkoctax. Cunbl, AeWcTByOLWME
Ha >xugkocTb.['MgpocTatuka.Cxnumaemble u
HecXKnMaeMble XuakocTwu. [umgpocTtatudeckoe

AaBlieHune. OcHoBHOE ypaBHEHNE
r’mapocTaTukn n ero npakTn4yeckoe
I'Ipl/IJ'IO)KeHVIe.rVILI,pOE,VIHaMVIKa. BsaskocTb

XUgkoctem M rasoB. 3akoH HbloToHa.
MmopoanHammyeckme  pexmmbl  OBWXKEHUS

BSA3KOMN KNOKOCTU: namMuHapHbIN,
TYpOYNEHTHbIN. Yucno PenHonbAaca.
MpapoanHammuyeckun NOrpaHnUYHbIA  CIOW.

OcHoBHblE ypaBHEHUS rMAPOAVNHAMUKMN.
YpaBHeHVEe Hepa3pbiBHOCTM noToka. Pacxop
xugkoctm  un rasa.  OudpdepeHunansHble
YPaBHEHUS [OBWXEHUS pearibHOW >KUOKOCTM
(ypaBHeHne HaBbe-CTokca). PacnpeaeneHue
ckopocTen B noToKe. CpenHss n
MaKCMMarnbHasi CKOPOCTb MOTOKa. YpaBHEHue
BepHynnu gna  upgeanbHbIX W pearnbHbIX
xugkocrten. NoTepu Hanopa B TpybonpoBogax
M Ha  yyacTkax MECTHbIX COMPOTUBIEHUN.
CymmapHble notepu Hanopa. OnTumanbHbIv
anaveTp Tpybonposoaa. TeueHve
HEHbIOTOHOBCKUX  Xnakocten. OcobeHHoCTH
OBWKEHMS BOMOKHUCTbIX CycneH3uin. Peonorus
OymarkHOW mMacchl.

OcHoBbl Teopuu nogobuss w“  NPUHLUMMDI
dmamyeckoro Mopenuposanus. [logobue wu
aHanormsa U3ndYecknx SBMEHWA, MNPOLECCOoB.
Teopemsl nogobus. [MpeobpasoBaHne
anddepeHumnanbHbIX ypaBHEHWI B
KpuTepuanbHble. Kputepun  nogobusa u umx
U3NYECKMN CMbICIT. YCNOBUA U KpuTepun
rMAPOANHAMUNYECKOTO nogobus.
KpuTepuanbHble ypaBHEHWS OBWKEHUS] BA3KOW
XUOKOCTW.

JlaGopaTtopHas paboTta Ne 1 - Mmapaenuyeckne
CONpPOTUBMEHUSA 3M1EMEHTOB HanopHoro
TpybonpoBoaa.
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Tema 3. MNepemelyeHne XNOKOCTEN.
Knaccudukaums HaCcoCOB. OcHoBHble
napameTpbl HacocoB. [1pon3BOANTENBHOCTD.
Hanop. MouwHocTb. KoadhduumeHT nonesHoro
nencteus. BeicoTa BcacbiBaHuS.

MopLlHeBbIE U NAYHXEPHbIE HACOChl NPOCTOroO
W  MHOrokpaTtHoro pgenctsums. KoHCTpykuuu
MOPLUHEBLIX MU NIYHXEPHbIX HACOCOB, MPUHLMN
ux gencrteus. [uarpammbl nogayvm nNOpLUHEBbIX
N NNyHXepPHbIX HacocoB. Bo3ayLuHble konnaku
LleHTpoGexHble  Hacocbl:  YCTPOWUCTBO U
npuHumn pgencteus.  OCHOBHOE YypaBHeEHMe
LeHTpoOeXHbIX MawwnH Arnepa. Beibop Hacoca
no karanory. Paboune xapakTepuCTUKN.
Pabota Hacoca Ha ceTb, paboyas Touka.
dopmynbl NponopumoHansHocTU. Hacockl ans
nepekadnBaHus GyMaykHOW Macchbl.

Kasutauyus. KoHcTpyKumm OCEBBbIX,
LecTtepeHyaTblX U AvadparmoBbiX HACOCOB.
CpaBHUTENbHbIE XapPaKTEPUCTUKN OCHOBHbIX
TMNOB HACOCOB M 06NacTu UX MPUMEHEHUS.
MepemewieHne un cxatme rasoB. [lpuHumMn
Oe’CTBUS 1 Knaccudmkaums KOMMIpPecCOopPHbIX
mMawuH. CreneHb cxatuda. WHankaTopHas
anarpamma. O6BbEeMHbIN K.n.A. 7]
NpPOU3BOAUTENBHOCTb. MHorocTyneH4yaToe
cxaTwe. KoHcTpykuun KOMMpPEeCCOopOB:
NnopLUHEBbIE LueHTpobexHble, oceBble,
cTpynHble. CpaBHWUTENbHas XxapaKTepucTuka
KoMnpeccopoB M obnactu ux NpUMEHEHNS.
KOHCTpYKUUN  BEHTUNATOPOB M BaKyyM-
HaCcoCOB.

JlabopatopHaga pabota Ne 2 — ViccnepoBaHue
paboThbl LEeHTPOOEXHbIX MaLlUuH Ha
rmapaBnnyeckyro CeThb.

Pasgen 2. T'mgpomexaHudyeckue mnpouecchl
HEeOOHOPOAHbLIX CUCTEM
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Tema 4. OcHOBHble noHaTMA. MeTtoabl
pasgeneHuns HEeOaHOPOAHbIX cucTem.
Knaccudmkaums, npuHumnsl Beibopa n oLeHka
3 PEKTUBHOCTN METOAOM pasdeneHus.
OcaxpgeHve B nomne cunbl TSKeCTU. [BuxkeHune
Tena B cnnowHon cpege. ConpoTueneHue
OBWKEHWIO Tena npu pasnuyHbIX
rMAPOANHAMUYECKNX pexnmax. OcHoBbI
Teopunm  ocaxaeHus. Pacuyer  ckopocTu
cBobOAHOMO OCaXaeHus Yactuy B none
nencTeus MacCCOBbIX cuvn. CkopocTb
CTECHEHHOrO0 ocaxaeHus, KOHCTPYKUMMK
OTCTOMHUKOB. PacyeT nx 0CHOBHbIX pa3MepoB.
OcaxpgeHne B none LEeHTPOGEXHbIX Cun.
dakTop pasgeneHunsa. PasgeneHue cycneHsui
N 3MyNbCUA B TMAPOLMKIIOHAX U OTCTOMHbIX
ueHTpudyrax. KoHCTpykuum rmugpoumKiioHoB 1
OTCTOWHbIX LeHTpudyr. MNponssogmMTenbHOCTb
1 3¢pEKTUBHOCTb PabOThbl MMAPOLMKIIOHOB.
Pasgenenne nog [ewcTBUMEM CUI pas3HOCTU
OaBrieHus. PunbTpoBaHUE CYCMNEH3NN.
dunbTpyowwme neperopoaku. CkopocTb
npouecca unbTpoBaHna. Bwugbsl ocagkos
(cxumaemble n HecxXnmaemble).
MakcumanbHas NPON3BOANTENBHOCTb
UNbLTPOB U UX IKOHOMUYECKU OMTUManbHas
NPOAOCIHKUTENBHOCTb uukna paboThbl.
WHTerpanbHoe ypaBHeHMEe unbTPOBaHUS,
onpegerneHne ero KoHCTaHT. dunbTpoBaHue

BOJTOKHUCTbIX CYCMEH3UN. PunbTpbl
(bapabaHHbIi  BakyyM-punbTp,  HanopHO-
BaKyyMHbIN, CEKLUMNOHHbIN, unbTPbI
BO3OYLUHOTO W XMOKOCTHOTO  OaBreHwus,
®IMAKM.)

Ounctka rasoB B none LEHTPOGEXHbIX W
WMHEPUUNOHHBbIX cur. KOHCTPYKUMW LMKITOHOB W
WHEPUUOHHbIX  Mbineynosutenen. OuucTka
rasos unbTpoBaHNEM. KoHcTpyKuum
pykaBHOro uneTpa.

Ouuctka rasoB M pasgeneHve asposonen B
3ANeKTpocTaTUYecKoMm none. dusunyeckne
OCHOBbI npoLeccos. YcTponcteo
ANEeKTPOUNLTPOB. Mokpas ouncTka
3anbifieHHbIX rasoB. Teopust WMHEPLMOHHOro
ocaxaeHus. AnnapaTbl A1 MOKPOW OYUCTKM
rasoBblX BbIGPOCOB LENNONO3HO-O6yMaXHOro
npoussoacTea (ckpybbepbl BeHTypu, neHHbIe n
Ap.).

TexHVKo-aKOHOMMYEeCKas OueHka annapaToB
ONsl O4YNCTKU rasos.

JabopatopHasa paboTta Ne 3 — VccnepoBaHue
npouecca pasfeneHus CcycrneHsui MeToaoMm
ocaxgeHus, JlabopatopHas pabota Ne 4 —
WccneposaHue npotiecca pasgeneHus
CYCMNeH3ui MeToaoM (bUnbTPOBaHUS.
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Tema 5. ObpasoBaHe HEOOHOPOOHbLIX CUCTEM.
NceBOooOXmMxKeEHME. MmppoanHamuka
NCEeBOOOXKMKEHHbIX 3EPHNCTbIX CNnoeB.
OcCHoBHble XapakTepUCTUKN cnosi.
MmopaBnunyeckoe conpoTtuBneHne. Kpusas
NcCeBOOOXKMKEHNS. Pacuer CKOPOCTU
NnceBaOOXMKEHNS U yHoca. Pabo4dasi CKopocCThb.
BbicoTa 1 NOPO3HOCTb KMMSILLLETrO CrOS.

MNepemelwmnBaHne B XKNOKNX cpepax.
HasHauyeHne wun cnocobbl nepemMellnBaHuS.
OdPEeKTUBHOCTL  NEepeMeLlmBaHmMa U ee
OLIeHKa. MmpopoanHamuyeckme  CTPYKTYpbl
NOTOKOB B annapaTtax ¢ Melwankamu. Pacuet
MOLLLHOCTW Ha MEeXaHU4ecKkoe nepemMeLlnBaHue.

Tunosble KOHCTPYKLNM MeLLarok.
MHeBMaTMYeckoe n LUMPKYNSLMOHHOE
nepemeLLMBaHme. MpumeHeHne
POTOPHO-MNYbCALNOHHOIO annapaTta B
LieNono3Ho-6yMaxHOW  NMPOMBILLIIEHHOCTMU.
KoHcTpykuus " npUHUMN paboThl,

TeopeTU4eckne OCHOBbI, TEXHOMOTMYECKME |
KOHCTPYKTMBHbIE NapameTpbl.
UHTeHcndukaumsa npoueccoB nepemeLllnBaHns
B LLeNIH0NI03HO-6yMaXKHOM NPOMBILLEHHOCTMU.
JlabopatopHaga pabota Ne 5 - Pacxon aHeprum
Ha nepemMeLlVBaHne B XXMAKNX Cpeaax.

Pasgen 3. OcHOBbI TENNOBbLIX NPOLLECCOB
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Tema 6. OnemeHTapHble cnocobsbl
pacnpocTpaHeHust Tenna. TennonpoBOAHOCTb.
OBmxyulas cuna TennoBbIX  MPOLECCOB.
OuddepeHuymansHoe ypaBHeHune
KOHBEKTUBHOIO TennoobmeHa. Ycnosus
Tennosoro nogodus. OCHOBHbIE KpUTEpPUM
TennoBoro nogobusi 1 nx U3NYECKMn CMbICH.
KputepuanbHble ypaBHEHWST KOHBEKTUBHOIO

TennoobmeHa. TennooTtaava "
Tennonepegaya. WHTeHcndukaums
TennoobMeHHbIX NPOLIECCOoB.

TennoobmeHHbIe annaparthl, nx

Knaccugpukaumsi, BblIGOp NO kaTanoram u
FOCTaM. [loBepxHOCTHble TeEMI00OMEHHUKM
(koXXyxOTpybHbIE, cnuparbHble,
nnacTuH4yaTble). CmecuTenbHble
TEennoobMeHHMKN (KOHAEHCATOpbl CMELLEHUS).
CpaBHuTENbHAsA XapakKTepUCTMKa, MNPUHLMMbI
Bbibopa TennoobmeHHbIx annapaToB. OCHOBbI
pacyeTa TennoOOMEHHVMKOB W ONTUManbHbIX
PEXMMOB X paboThbl.

JlabopaTopHasi pabota Ne 6 — OnpegeneHve
KoappumumeHTa Tennonepenayv B
TennoobmMeHHuKe Tuna Tpyba B Tpyoe.
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Tema 7. HaszHayeHne n TexHn4eckne MeTtombl
BbiMapuBaHus. BbinapuBaHue nog BakyyMOM.
OpHokpaTtHoe (npocToe) BbiNapuBaHue.
MaTtepuanbHbli M TennoBon  GanaHchl.
MHorokpaTHoe BbIiNapuBaHMe Kak cnocob
MoBbILIEHUS 9KOHOMMUYHOCTH npouecca
BbINapuBaHusi. Cxembl MHOMOKOPMYCHbIX
BblNapHbIX YCTAHOBOK. MaTtepmanbHbini 1
Tennosown BanaHcbl MHOFOKOPNyCHOMN
BblMapHoW YycTaHoBku. O6Wwas wn nonesHas
pasHoCTH Temnepartyp. TemnepaTtypHble
notepu. PacnpegeneHve nomnesHon pasHOCTU
TemnepaTyp no kopnycaM. OcoGeHHOCTH
Tennonepeaayn B BbiNapHbIX annapartax. yTtu
coKkpalleHusi  BpedHblX  BbIOpOCOB  mpwu
BblMapuBaHum LLIENOKOB LeNnoNo3HOoro
npov3BoACTBa.

BbinapHble annapatbl. Knaccudmkauma u
OCHOBHbIE KOHCTPYKTUBHbIE TWMbI (annapatbl C
€CTeCTBEHHOM " NPUHYAUTENBHOW
LUupKynsauuen, NNeHOYHOro Tvna).
CpaBHuTenbHasi xapakTepuctuka u npuHLAN
BblOopa no katanoram n FOCTamM KOHCTPYKLMK
BbIMapHbIX annapaTos.

JlabopaTopHasi pabota Ne 7 — OnpegeneHue
OCHOBHbIX MoOKa3aTtenen paboTbl BbIMAPHOro
annapara.
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Pasgen 4. OcHoBbl Macconepegayn




Tema 8. Knaccudbukaunsa MaccooOMeEHHbIX
npoueccoB. Ponb MaccoobMeHHbLIX NPoLEeccoB
B 3afjayax OXpaHbl OKpyXawwen cpefbl.
Ob6uwme 3aKkOHOMEPHOCTU NMepeHoca BellecTBa
N  3HEprMM Kak MposiBlieHWe eauHCTBa
MaTepuanbHOro Mupa UM OCHOBa  [AJisl
npuMmeHeHns MeToga aHanormn. CTraTuka
MacCOOBMEHHbIX npoLieccos. 3aKoHbI
dasoBoro paBHOBECHSI. HanpasneHnue
npoLieccoB macconepeHoca, nx obpaTmmocTb.
KnHeTtunka MaccOOOMEHHbIX NnpoLeCCOoB.

MexaHn3mbl nepeHoca mMacchbl -
MOJTIEKYNSIPHBIA N KOHBEKTMBHbIA. 3akoH duka.
OuddepeHumansHoe ypaBHeHWe
KOHBEKTMBHOM anddysmn. YpaBHeHune

mMaccooTaaun. KoadhdpuumeHTbl mMaccooTaauu.
OswxyLas cuna npovecca. Mopobue

MaCcCOOBMEHHbIX MpOLLeCcCoB. Kputepun
Anddy3noHHOro nogobust n ux U3NYecKnn
CMbICIT. O606LeHHoe ypaBHeHwue
MaccooTaauw.

Macconepepava. OcHoBHOe ypaBHeHue
mMacconepegauiu. KoadbpumumeHTsl
macconepegauu. Css3b mMexay
koadduumeHTamn macconepegaiu "

maccootdaun. CpegHasa OBWXKywas cuna
npouecca macconepegayu.

AHamnornss mexgy npoueccamu Tenno- u
mMacconepeHoca. ObLwme mMeToabl
MHTEeHCUMKaL MM NPOLIECCOB Macconepeaayn.
Ponb 1 3Ha4yeHne rugpoanHamMmky npolecca.
JlabopatopHasa pabota Ne 8 - Onpepenenue
OCHOBHbIX MapamMeTpoB BMAXHOro BO34yXa M
rpacboaHanmMTU4eCcKmm pac4yeT npotecca
KOHBEKTMBHOW CYLLKMW.
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Tema 9. Cywka. OOwas xapakTepuctuka
npouecca u ero npuMmeHeHus. Metogpl CyLLKu.
PaBHOBecHasi BNaXHOCTb M CBS3b Bnarm C
matepuarnom. KoHBekTmBHas CyLLKa.
Tennodumsanyeckne cBoncTBa BNaXKHbIX ra3oB.
[Ounarpamma COCTOSIHMA BMAXHOro BO34yxa
(anarpamma J1.K. Pam3auHa). MaTtepuanbHbin u
Tennoson  GanaHcbl  CywkW.  YaenbHble
pacxoabl Bo3ayxa u Ttenna. TeopeTudeckasi u
aencreutenbHas cylmrika. OcHoBHbIE
BapuaHTb! KOHBEKTUBHOW CYLLKW, nx
nsobpaxeHme ” aHanu3 Ha AuarpaMmme.
KnHeTMka npouecca cywku. Tenno- wu
MaccoobmeH mexay BO3AyXOM U Matepuarnom.
TunoBble  KUHETUYECKME  KPWBbIE  CYLLKM.
Mepunoabl NOCTOAHHON 1 NagatoLLen CKOPOCTEN.
Mytn WHTEeHcndmKaumm [ NoBbILLEHNSA
3KOHOMUYHOCTM  MpoLecca  KOHBEKTMBHOW
CyLKN. KOHCTPYKUMN KOHBEKTUBHbBIX CYLUWIIOK
(TyHHEenbHas, NHeBMaTU4eckas, 6apabaHHas, ¢
BO3YyXOOMOPHbIM ABMXEHMEM NOSIOTHA).
KoHTakTHaa cywka. MexaHusm u KUHeTuKa
KOHTaKTHOM cyLwlkn. Cxema MHOrouMIMHOpOBOM
KOHTaKTHOW CYLUUIIbHOW YCTAHOBKWU ONS CYLLKW
uenntonosbl, 6ymarn n kaptoHa. KoHcTpykunm
CYLUMITbHOIO uunuHgpa. Cnocobbl
WHTEHCcUrKaLmm KOHTaKTHOW CYLLKW.
YTunusauus Tennotel oTpaboTaHHOro Bo3gyxa
N NOBbILLEHNE S3KOHOMUYHOCTM CYLLIKU.
JlabopatopHaga pabota Ne 9 — ViccnepoBaHue
KMHETUKN KOHBEKTUBHOM CYLLIKN.
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Tema 10. AGcopbums. XapaktepucTtuka npowecca u
obnactu ero npumeHeHusi. Puaunyeckasn abcopbums
n xemocopbumsi. PaBHoBecne B cUCTEME XUOKOCTb
— ra3. BnusHve TemnepaTypbl M OaBneHus Ha
paBHoBecue. MaTepuanbHbIv 6anaHc u ypaBHeHne
paboyen nuHUKU. YOenbHbl pacxog abcopbeHTa,
€ro MMHUMasnbHOE U 3KOHOMWYECKMU OMTUMAIbHOE
3HauveHue. KoHcTpyKumu abcopbepos.
CpaBHuTenbHasi xapaktepuctuka u obnactu
NPMMEHEHMST annapaToB PasfnyYHbIX KOHCTPYKLIUNA.
Pacuet abcopbumoHHoM annapaTypbl. Bbibop
abcopbepos no katanoram n FOCTam.

Ouctnnnauma v pektudmkaums. Xapaktepuctmka
MpoOLEeccoB  AUCTUMNAUMM U peKTudumKaumu.

PaBHoBecrne Mexgy napoM U XKWOKOCTbIO. 1 2 30
Pexktudomkaums. dusnyeckas CYLLHOCTb
pekTudukaLmm. MaTtepuanbHbii B6anaHc
HenpepbIBHON peKkTUdMKauum BUHAPHBIX CMeCewn.
YpaBHeHune nvHUN U3MeHeHust pabounx
KoHLeHTpauun. OnpegeneHne MUHUMAnNbHOMO U
pabouero ¢rermoBoro yucna.

TexHuKo-akoOHOMMYeCcKasi onTummu3dauusa Bblibopa
cdnermoBoro  4ncna  (3aBUCUMOCTb  Mexay
cbnermMoBbIM YMCIIOM, pPacxogoM rperoLlero napa,
OoXnaxpawLlen BoAbl, MNPOU3BOAUTENBHOCTLIO U
OCHOBHbIMW pa3mepamMu annapara.

JNlabopaTtopHass pabota Ne 10 - W3yuyeHue
npouecca NpPoCTON MNEPErOHKN ABYXKOMMOHEHTHOM
CcMecu cnupT-BoAa.

Wtoro B cemecTtpe (Ha kypce ans 3A0) 12 16 242
KoHcynbTauum 1 npoMexxyTodHas attectaums

y 5 13
(Ok3ameH, KypcoBow npoekT)

Bcero koHTakTHasa pa6oTta n CP no gucumnnuvHe 33 255

4 KYPCOBOE NPOEKTUPOBAHUE

4.1UenunsagaunkypcoBonpabotbi(npoekTa): Oby4eHNecTyaeHTOBMETOANKEPACHETAaNUNPOEKTUPOBAHNAKOMIT
nekcaxmmmnyeckmxannapaToB,COCTaBMAOLLNXYCTAHOBKYANANPOBEAEHNSIOOHOrON3MaccoobMeHHbIXNpoLeccoB. [nsonpen
€NeHUsIKOHCTPYKLUMKU, pa3MepoBMBbIbopanocTaHgapTaMmvHopMarnsiMBcexarnmnaparoB,COCTaBMsoLLIMXYCTaHOBKY, Heobxoau
MO,KaKnpaBuno,npom3BeCcTUpacHeTrnapoMexaHn4ecKmx, TEMNOBLIXMMACCOOOMEHHbBIXNPOLIECCOBBYKa3aHHONannapaTypec
MCnonb30BaHUEMKOMMbIOTEpa.DTONO3BOMNSAET3aKPENUTLTEOPETUYECKUE3HAHNACTYAEHTaNoKypcynpoLeccoBmannapaToBx
NMNYECKONTEXHOMNOMMMN, MPUBUTEEMYNPAKTUYECKUEHABBLIKANPOEKTUPOBAHUANUCIONb30BAHNSABLIYMCIIMTENBHONTEXHMUKAMN
0OroTOBUTBCTYAEHTAKKYpPCOBOMYNPOEKTUPOBaHMIONOCNELMANbHbIMANCLUNIIMHAM, aTaKKeKAUNTIOMHOMYNPOEKTUPOBAHUIO

4.2TemaTukakypcoBomnpaboTbi(npoekTa): 1.PacueTpekTndunkaLumMoHHONYyCTaHOBKNANSApasaeneHnabnHapHbIXc
mMecen.

2.PacyeTpeKkTndmnKaLuMoHHONYCTaHOBKNANSApa3AeneHMAMHOTOKOMMNOHEHTHBIXCMECEN.

3.PacyeTabcopbumnOHHONYCTaHOBKM.

4.3Tpe6oBaHUAKBbLINONIHEHUIOUNPeACTaBNEHMIOPe3ybTaTOBKYPCOBOMPa6OThI(NpoeKTa):

MpoeKTBbLINOMNHAETCAMHANBMAYAMNbLHO,CUCMNONb30BaHMEMCTELMANU3NPOBaHHOrONpPorpamMMHoroobecrneyeHus.

PesynbTaThinpeacTaBnsaOTCABBMAENOSACHUTENBHOM3ANMCKMOO beMOM25-35¢cTpanuL, cogepxallencneayowmeo
653aTenbHbIEaNIEMEHTDI:

1.BBeneHne.

2.MatepuanbHbeinbanaHcnpoLecca.

3.TennoBonbanaHcnpouecca.

4 OcHoBHblepa3mepblannapara.

5.BcnomorartensHoeobopynoBaHue.

6.BbiBOAbI.



7.Bubnunorpadmyecknuncnmcoxk.
MpadunyeckasyacTbNOKypcoBoMynpoekTycocTaBnset1nucrgopmataAl.

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLLEHUBaHUSA pe3ysibTaToOB O0y4eHus
5.1.1 NMokasaTenu oueHUBaHUA

Kopn
KoMMeTeHummn

Moka3aTenu oueHnBaHNS pesynbTaToB 0byveHus

HaumeHoBaHWe OLeHOYHOro
cpeacTea

OrliK-3

[eMoHCTpupyeT 3HaHWs COBPEMEHHBIX METOOOB MaTeMaTUYecKoro
MOAENMpoBaHUS  TEXHOMNOrMYecKMX  MpoLeccoB M annapartoB
Xummuyeckon TexHonormn. OCHOBHble MOLENU CTPYKTYpbl MOTOKOB
TennooBbMEHHbBIX U MAacCOOBMEHHbIX MPOLLECCOB.

V|CI'IOJ'Ib3yeT YUCINeHHble MeToAbl ONA pelleHna mateMaTu4eCcknx 3agav,
A3bIKMN n cucTeMbI nporpaMMMpOBaHMs ans peLueHus
npodeccrnoHarnbHbIX 3agauv;

OcyulecTBnsgeT uAeHTUMUKALMIO napameTpoB  MaTemMaTU4eCcKow
moaernu, mogenunpoBaHune npoueccos XMMUYECKOM TexHonorunu,
MPOMBILLIIEHHON 3KOMOTUN.

Bnapgeet meTogamu nocTpoeHMst MaTeMaTU4eCKOM Modenu npoLeccoB
XMIMUYECKOW TEXHOINOMMN 1 MHTEPNPETaLIMU NOMNyYeHHbIX pe3ynbTaToB, a
TaK e mMeTtogamu nomcka u obmeHa MHoOpMaUMen B KOMNbIOTEPHbIX
ceTax, NnakeTaMu NpuKNagHblX Nporpamm Anst MOAENMPOBaHWS XUMUKO-

1. Bonpochi
cobecenoBaHus.
2. MNpakTunko-
OPWEHTMPOBaHHbIE 3aaHus.
3. KypcoBow npoexT.

YCTHOIo

TEeXHOJ10r’m4eCcKknx npoueccos.

5.1.2 Cuctema un KpMTEPUM OLLIEHMBaAHUA

LWkana oueHnBaHns

Kputepun oueHnBaHUA cOPMUPOBAHHOCTY KOMMNETEHLMIA

YcTHoe cobecenoBaHue

MncemenHasa paboTta

5 (oTnmn4HO)

OO6yyatowminca nokasbiBaeT BCECTOPOHHME
3HaHua B obnactM  npoueccoB U
annapaTHoro ux odopmrieHusa. Bnageet
OCHOBHbIMW MOHATUSMWU U TEepMUHOMOrnemn
BO BpEMs OTBETOB. XOpOLWO 3HaKkoM C
OCHOBHOW " OONOMNHUTENbHON
nuTepaTypow. LleneyctpemneHHo
ncnonb3yeT 1 NpumeHseT 6a3oBble 3HaAHMSA
B obnactM manko-maTtemaTuyeckux Hayk.
Mposensetr apyguuuio npu  pabote ¢
y4ebHbIM MaTepuanom.

MonHoe W pa3HOCTOPOHHEE pacCMOTpeHUE
BOMPOCOB, CBUAETenbCTBYOLLEE o}
3HauuTenbHoW  paboTe C  UCTOYHWMKaMM.
KauecTBO  MCMONMHEHMS  BCeX  3NEMEHTOB
npoekTa COOTBETCTBYET TpeboBaHusM,
cogepxxaHue MOSNHOCTbIO COOTBETCTBYET
3agaHuio. [laHbl ucyepnbiBaloWwmne BblIBOAbI U
MOfHbIE OTBETbl Ha MOCTaBMEHHbIE BOMPOCHI.
PaboTta npeacrtaeneHa Kk 3awute B Tpebyemble
CPOKMU.

4 (xopoLuo)

Obyuatowmiics nokasbiBaeT [OCTaTOYHbIN
YPOBEHb 3HAaHWA MO OCHOBaM Teopuu

npoueccos. B uenom pa3bupaetcs B
TEPMUHOSMOTUN. Ycsoun OCHOBHY!O
nuTepartypy; gonyckaet HekoTopble

norpeLHoCT™ U HecylleCTBEHHbIe owmnbkm
B OTBETax Ha BOMPOCbl 3K3aMeHaUNOHHOIo
6uneTa n B OTBeTax Ha AOMNONHUTENbHbIE
BOMPOCHI NpenogaBartena.

Pabota BbinonHeHa B  COOTBETCTBMU C
3ajaHnem. NmetoTca oTAEenbHbIE
HecyLeCTBEHHble OWMKbkn B pabote unu B
OoTBETax Ha [MOCTaBMeHHble Mpu 3awuTe
BOMPOCHLI, MOryT MMETb MECTO OT MpaBun
ocopmMneHnst paboTbl MNN HapyLleHbl CPOKU
npenocTaBreHns NpoekTa K 3aluTe.

3 (yooBneTBOpuUTENbHO)

Obyuvatowmiica nokasbiBaeT 3HaHUA
y4yebHOro MaTepuana U3 neKuMn w1
OCHOBHOW nutepartypsbl. B Lenom
nokasbiBaeT 3HaHWsi 6a30BbIX 3aKOHOB MO
rMapaBnM4yecknm, TennoBbIM "
mMaccoobMmeHHbIM npoueccaM. [onyckaet
CYLLECTBEHHble OWMOKM B OTBETax, HO
MOXeT WX YCTpaHWUTb MO4 PYKOBOACTBOM
npenogasaTens.

3agaHue BbINOMHEHO MOMHOCTLIO, HO B paboTe
€CTb CYLLUECTBEHHbIE OLIMOKKU, MNPUCYTCTBYIOT
HEeTOYHOCTM B OTBeTax, nubo kavyecTBO
npeacTaeneHus paboTtbl HM3Koe, NMbo paboTa
npeacTaBreHa ¢ onosgaHuemM

2 (HeynoBnETBOPUTENBHO)

O6yyaowmiica He WUMeeT [O0CTaTOYHOro
YPOBHS 3HaHUA AucumnnuHbl. MyTaetcs B
NOHATHSAX, TEPMUHOMOMMM "
dopMynupoBKax. Mnoxo 3HaeT
nutepatypy. [onyckaeT cyuiecTBeHHble n
NpUHUMNUanbHblE OLIMOKM U HEe MOXET UX
YCTPaHUTb naxe c MOMOLLbHO
npenogasatens. CnucbiBaHue, NonbiTka

CopepxaHue paboTbl
COOTBETCTBYET 3aaHMUI0.
MpencTaenexue vyxon paboTel, nnarvat, nbo
oTKa3s oT npencTaBneHus paboTel. OTcyTCTBUE
OQHOMO WM  HECKONbKUX  obdA3aTenbHbIX
3NeMeHTOB 3afaHus, NMBo MHOroYMUCrEHHbIE
rpybble ownbkn B paboTte, nmbo rpyboe
HapyLleHne npaBu 0pOPMIIEHNS UM CPOKOB

NONMHOCTbLIO He




ncnoJsib3oBaHUA Hepa3peLlleHHbIX
TeXHUYeCKnx Ccpeacts wunn  noackasku
ApPyroro 4yenoBeka.

npeactaeneHnss  paboTbl. HecnocobHocTb
OTBETUTL Ha BOMPOC Ge3 NOMOLLY 3K3aMeHaTopa.

5.2 TunoBble KOHTPOSMbHbIE 3alaHUA UNU UHbIE MaTepuarnbl, HeO6GXoAMMbIE ANl OLeHKU 3HAHUN, YMEeHUN,
HaBbIKOB U (UNN) onbiTa AEeATENIbHOCTH
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | DopMynmMpoBKM BONPOCOB
Kypc 3
1 MHTeHcudmKaumsa npoLeccoB nepeMeLlBaHmns.
2 PacuyeTt mowHocTH, noTpebnsemon mMmeLuankon.
3 MepemewmnBanne, aBmxyan cuna. APPEKTUBHOCTL N MUHTEHCMBHOCTb NEPEMELLNBAHMS.
4 PacueT ckopoCTn NCeBOOOKMKEHNSA U CKOPOCTUN yHOCA.
5 KpviBasi nceBAoOXIMKEHNS.
6 [MNceBOoOXMKEHNE N €r0 TMAPOAMHAMUKA.
7 Annapatbl AN MOKPOW OYUCTKM.
8 OuucTka rasoB nog AeMCTBMEM LEHTPOBEXHBLIX CUIT.
9 MyTn noBbILWEHNA NPON3BOANTENBHOCTU DUINLTPYIOLLMX annapaTos.
10 KOHCTpyKUMM OUNBLTPOB U UX CPABHUTENbHbLIW aHanus.
11 OnpepeneHne KOHCTaHT PunbTPOBaHUS.
12 dunbTpoBaHME 1 CKOPOCTL Npolecca PUnbTPoBaHNS, PUnbTPYIOLLME NePEropoaKm.
13 KOHCTpYKUMM OTCTONHWKOB N NX pacyeT.
14 PacueT ckopocTu cBobogHoro ocaxaeHuns Yactuy. CKOPOCTb CTECHEHHOIO OCaXKAEHWS.
15 OcaxaeHne B None cun TSHKECTM.
16 Knaccudumkaumm n metogbl pasgeneHns HeOA4HOPOOHbIX CUCTEM.
17 MepemelleHne n cxaTtue rasos. MiHavkaTopHasa gnarpamma.
18 PaboTta Hacoca Ha ceTb, pabo4as Touka.
19 OCHOBHOE ypaBHEHWS LIeHTPOBEXHbIX MalunH dunepa.
20 LleHTpoGexHble HAacOChI: YCTPOWCTBA M NMPUHLMIM OENCTBUS.
21 MopLuHeBbIe U NAYHXepHble HacoCbl NPOCTOro U ABONHOIO AENUCTBUS.
22 BbicoTa BcackiBaHus.
23 Hanop n nponsBogMTensHOCTb HAacocoB. MOLLHOCTb 1 KO3(OMUMEHT NONE3HOr0 AENCTBUS.
24 Knaccudumkaums Hacocos.
25 Kputepuu rugpognHamMmmyeckoro nogodus n nx uanyeckuin CMbIch.
26 Mmapasnuyeckuin pagnyc 1 dKBUBaneHTHbIN guameTp.
27 MoTepu Hanopa No ANYHE U Ha MECTHbIX COMPOTUBMEHUSAX.
28  |YpaBHeHue BepHynnu ona naeanbHbIX XXUOKOCTEN.
29 Pacxop »xwngkocTtun 1 rasa.
30 Pexumbl apmxeHuns xumgkocten. Ynucno PeliHonbaca.
31 BszkocTb XnakocTen. 3akoH BA3KOro TpeHus HotoToHa.
32 'mopoctatuka. OCHOBHOE ypaBHEHME TMAPOCTaTUKM U ero NpakTU4eckoe UCNonb30BaHue.
33 YKungkoctu. MNoHATNSA ngeanbHOM 1 peanbHOM XUOKOCTMU.
34 [BrxyLias cuna npoLeccoB U NPoLecchl nepeHoca.
35 MatepuanbHbIn 1 TennoBow 6anaHckl NPOLLECCOB.
36 Knaccudukaums npoueccos.
37 OCHOBHbIE NOHATMSA 1 oNpeferieHns B npoueccax u annaparax.
38 Tennonepegava. OnbiTHoe ypaBHeHue. KoadhdpmumeHT Tennonepegayu.
39 OnemMeHTapHble 1 CRIOXHbIe MEXaHWU3Mbl NEpeHoca TAXKECTH.
40 KoHnBekuusi n Tennootgadva. Pn3nyeckmuim cMbich.
41 Tennosoe nogobue. OCHOBHbIE KpUTEpUK TeNoBoro nogobus. Onpeaensolme 1 onpeaensieMblil KpUTePUN.
42 MHTeHcudumkaumsa TennoobMeHHbIX MPOLEeCCOoB.
43  |Tennoo®MeHHble annapaTtbl, knaccudukaumna un Boldop no FOCTam.
44 PekynepaTvBHble TENNIOOOMEHHMKN: KOXKYXOTPYOHbIE, CnMparnbHble 1 NnacTuHYaThbie.
45 OcHoBbI pacyeTa TennoobMeHHWKOB.
46 BbinapusaHue. MeToabl BoinapuBaHug. Beinapka nog BakyymMomMm.




47 OpHokpaTHoe BbinapuBaHus. MaTepuanbHbIi U TennoBown GanaHckl.

48 MHorokpaTHoe BbinapyBaHMe U CXEMbl MHOTOKOPMYCHbIX BbiMapHbLIX YCTAaHOBOK.

49 MaTepuranbHbli U TENNOBOW 6anaHCbl MHOFOKOPMYCHbIX BblNMapHbIX YCTaHOBOK.

50 Obwas n nonesHas pasHoCT Temnepartyp. TemnepaTtypHble noTepu.

51 OcobeHHoCTH Tennonepeaaym B BelinapHbix annapartax. CkpbiTas TennoTa KoHAeHcauumm.

52 BbinapHble annapaTtbl 1 UX Kraccudukaums.

53 VMcnonb3oBaHue BbiNapHbIX annapaTos, UX BbIOOP 1 cpaBHMTENbHAsA xapaktepucTtuka. Nogbop annapatos no
katanoram un FOCTawm.

54 Knaccudukaumsa maccoobmeHHbIx npoueccoB. ObLme 3aKOHOMEPHOCTY NepeHOca BELLECTBA 1 SHEPTUK.

55 HanpaBneHune npoLeccoB MacconepeHoca, x o6paTMMocTb. KuHeTnka MaccoOOMEHHbIX NPOLIECCOB.

56 MexaHn3Mbl nepeHoca MacCbl — MOMEKYNAPHbBIA U KOHBEKTMBHBIN. 3akoH duka.

57 YpaBHeHue KOHBEKTUBHOM Anddpy3nm n ypaBHeHne maccooThaun. [BmxkyLuas cuna npouecca.

58 Kputepumn gnddy3noHHoro nogobust n nx muan4eckmin CMbICr.

59 Macconepenaya 1 eé ocHoBHOe ypaBHeHune. KoadhdurumeHTsbl Mmacconepegayn n nx cessb ¢ koapduuneHtamm
MacCcooTAauw.

60 M'mppasnuka B MaccoobMeHHbIX Npoueccax.

5.2.2 TunoBble TeCTOBbIE 3aaHNA
He npegycMoTpeHbl
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afAaHus (3apayn, Kemchbl)

OnpegenuTb NOTEPIO AABIEHMS HA TPEHWEe NpW NPOTEKaHUW BOAbl MO NaTyHHOW Tpybe anameTpoMm 19x2 Mm
anuHon 10. CkopocTb Boapbl 2 M/c. Temnepatypa 550 C. LepoxoeaTtocTts € = 0,005 mm.

Paccuntatb nnoTHOCTb BOAHOWM cycneH3uu, copepxaiwiern 10% (macc.) TBepgon dasbl. OTHOcUTEnbHas
NNOTHOCTb TBEpAon asbl 3.

BeiBecT chopmyny, Mo KOTOPOM MOXHO BbIMUCIUTL CKOPOCTb LETPUMYrMpoBaHUs TBEPAbIX LIApooGpasHbixX
yacTuu, ncxoast u3 3akoHa Ctokca. YacroTa BpalleHus B ob/cek.

5.3 MeTtoamnyeckue matepuansi, onpegensiowme npoueaypbl OLeHMBaHUSA 3HaHUN, yMeHU, BrageHui (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocsi K NpoMexyTo4yHou atrectayMu m nopAaaok IMKBUJaLUn akagemMmmyeckomn
3aJ0MKEHHOCTU

lMpoBegeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rfokanbHbIM HOpMaTuBHbIM aktom CIIOIYMNTA
«lMonoxeHne o NpoBeAeHUM TEKYLLIEro KOHTPONSA yCneBaeMOoCTH U NPOMEXYTOYHOM aTTecTaumm obyyatowmxca»

5.3.2 ®opma npoBeaeHuUsi NPOMeXyTOYHOM aTTecTaLMu No AUCLUNIINHE

YcTHas X MuceMeHHas X KomnbloTepHoe TecTupoBaHue NHag

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMu nNo gUCLUUNnHe

Bpemsa Ha nogrotoeky oTBeTa no ounety 45 MUHYT.

OtBeT no 6unety 15 MUHYT.

Bpems, oTBOAMMOE Ha 3aLuTy KypCOBOro NpoeKTa, He AOMKHO npeBbiwaTtb 15 MUH, BKIOYas KpaTkui goknag rno
pe3ynbTaTam NpoeKkTa U OTBEThbI HA BOMPOCHI.

B TeueHune 5 cemecTpa BbINOMHAETCS KOHTPOrbHas paboTa.

6. YYHEBHO-METOOMYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO [oa uspaHua | Ccblinka
6.1.1 OcHoBHas y4e6Has nuTepaTtypa
AnHwTtenH B.I. noag|lpoueccel 1 annapaTbl http://ibooks.ru/readi
peg. XUMMUYECKON TEXHOMOornu. Mockea: BMHOM. 2017 ng.php?
O6wmin  Kypc y4ebHoe| JlabopaTopusi 3HaHWI short=1&productid=3
nocobue : B 2 KH. — 6-e 13a. 59645
6.1.2 lononHuTenbHasa y4yebHas nutepaTtypa
H.M. Mwugykos, B.C.|[Mpouecchl 7] annaparTbl http://nizrp.narod.ru/
Kypos, Y A.O.|[TekcT] y4ebHo- M-B0 06pasosanus mepzod/ka?priapxt//&p
Hukndopos npakTuyeckoe nocobue Aans Haykn PO, BLITS 2016 df
cnerynTq. - CMe.:
BbINOMHEHNS nabopaTopHbIX BLUT3 CNG6rYMTL
paboT




H.MN. Mwgykos, B.C.|MaccoobmeHHble npouecchl B http://nizrp.narod.ru/
Kypos A.O.|uenntono3sHo-6ymaxHon M-B0 06pasosarus 1 metod/kafpriapxt/2.p
H ’ T | Hayku PO, CMGITYPIT. — 2015 )
nKuncopos npombIWnNeHHocTn [TekcT] CH6.: Cr6rTYPA df

yyeb.nocobue ”
H.MN. Mwngykos, B.C.[lMpoueccol 7] annapartbl http://nizrp.narod.ru/
Kypos, A.O.|xumunyeckomn TexHonorun| M-Bo o6pa3oBaHus 1 metod/kafpriapxt/4.p
Hwukndopos [TekeT] yyebHo- Haykn PO BLITS 2017 df

npaktuyeckoe nocobue pnal CHGIYNTAO. — CI6. :

CaMOCTOSTENbHOM paboThl BLUT3 CMerynTn

CTYOEHTOB
O.A. KokywkuH, A.O.[PektndukaumnoHHas http://nizrp.narod.ru/r
Hwukndopos, M.B.|ycTaHoBka HenpepbiBHOro| M-Bo obpasoBaHus PO, ectifustneprd.htm 17-
3aBbsnos AencTBus [TekcT] CNerTypPrl. — Cre.: 2007 77

MeToanyeckne ykasaHua K CrerTyprn

pacyeTy KypcoBOro npoekTa

6.2 MNepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbIX 1 UHPOPMAaLMOHHO-CNPABOYHbIX CUCTEM

1. OnekTpoHHO-6MbnMoTeyHasa cuctema IPRbooks [OnekTpoHHbIv pecypc]. URL: http://www.iprbookshop.ru/
2. OnekTpoHHas 6ubnuoteka BLUTO CINB INYMTA [OnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru
3. OnekTpoHHO-OubnmnoTevHas cuctema «Anbyke» [AnekTpoHHbIN pecypc]. URL: https://www.ibooks.ru/

6.3 NMepe4yeHb NULEH3MOHHOIO U CBOBOAHO pacnpocTpaHAeMOro NporpaMmMHoro o6ecnevyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
AutoCADDesign
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOWN ANns ocyLlecTBIeHMA o6pa3oBaTesibHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHne
HanopHasi ycTaHOBKa, YyCTaHOBKa rMAPABAMYECKUX COMPOTUBIEHUNA, peKTUdrKauMoHHas
5-209 YCTaHOBKa, YCTaHOBKA POTOPHO-MYNbCALMOHHAs, yCTaHOBKa AN MCCrefoBaHNs MpoLeccoB
nepemMeLLnBaHna B XUOKUX Cpefdax, YCTaHOBKa AN UCCMNefoBaHWsi KMHETUMKM WHGPaKpacHOM
CYLLIKW.
BbinapHas ycTaHOBKa, yCTaHOBKa AN onpeaeneHns rmapaBnmyeckmx ConpoTMBIIEHUI; YCTaHOBKa
AN UccnefoBaHusi nMpolecca pasfiefneHnst CycrieH3un; YyCTaHoBKa AN UCCNEeAoBaHUS KMHETUKM
B-203 (UNbTPOBaHUS; YCTaHOBKa Mo onpeaeneHus Tennonepegayv B TennoobMeHHUKe; yCTaHOBKa ANs
onpefeneHus NnapameTpoB BNaXHOro BO3yxXa; yCTaHOBKa Ans npoLecca nepeMeLLmBaHus.
NexumoHHas MynbTumeaunHoe obopyaoBaHue, cneuuanuampoBaHHas Mmebenb, ocka
aygutopusi

YyebHasa aygutopusi

MyﬂbTMMeﬂMVIHOG 060pyJJ,OBaHVIe, cneunanmn3anpoBaHHasa mebenb, gocka




