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BBeaeHune

1. HacTtosiwlee wu3gaHve 4BRSIeTCA OCHOBHBIM  OpraHM3auMOHHO-METOAUYECKMM  OOKYMEHTOM
y4yebHO-MEeTOAMYECKOTO  KOMMMeKca MO  OUCUUNAMHE B COCTaBe€ OCHOBHOW  MpOdeCcCUOHarbHOM
obpasoBaTtenbHOn nporpaMmmbl Bbiclwiero obpasoBaHus (OMNOIN BO). OHo npegHasHadyeHO cTaTb ANS HUX
MEeTOAMNYECKON OCHOBOW MO OCBOEHWIO OAHHON OUCUMMIVHBI.

2. CopgepxaTenbHOM OCHOBOW Ansi pa3paboTky HACTOALMX METOOUYECKUX YKa3aHUM MOCHyXuna
Paboyas nporpamma OUCLMNIMHBI, YTBEPXAEHHAsA B YCTAHOBMEHHOM NOPSAAKE.

3. MeToanyeckne acnekTbl pas3BuTbl B y4ebHO-MeToaMYECKOW nuTepaTtype 1M apyrux paspaboTtkax,
Bxoasauwumx B coctaB YMK no gaHHowm ancumnnumHe.

4. [octyn oOyyalolmMXCss K 3NEKTPOHHOM Bepcun MeToauveckMx ykasaHun Mo U3ydeHuto
anmcumnnuHel, obecneyeH B MHOpMaLMOHHO-06pa3oBaTenbHOW cpeae yHuBepcuTeTa.

lMpn 3TOM B 3MEKTPOHHYID BEPCUIO MOTYT ObiTb BHECEHbI TEKYLUME M3MEHEHUS W OOMOSIHEHMS,
HanpaBrieHHbIE Ha NOBbILLEHME KayeCcTBa HacTOALWMX METOANYECKUX YKa3aHUN.

YBaxaemble obyyvatrowmecs!

MpucTtynas K usyyeHunto HoBon Ansa Bac ydebHom AUCUMMAWHBI, HAYHUTE C BAYMYMBOIO NPOYTEHUSA
pa3paboTaHHbIX Ana Bac kadenporn cneymnanbHbIX METOOUYECKMX YKa3aHuA. OTO nomoxeT Bam BoBpewmsi
MOHSITb U NPABUIMbHO OLIEHNTL ee posb B Bawwem obpasoBaHuu.

O3HaKOMMBLLMCb C OpraHn3auMoHHbIMK TpeboBaHMAMK Kadeapbl N0 3TON AUCLUNIMHE U COU3MEPUB
C HMMK cBOW cuilbl, Bbl cMOXeTe caenaTtb 0CO3HaHHbIN BbIOOP COOCTBEHHOWM TaKTWKU U cTpaTernm yyebHown
aeaTenoHocTH, ybepedb cammx cebst OT Hepa3yMHbIX PeLLeHWI A No OTHOLLEHUIO K HEN B HaYane cemecTpa, a
He TOorga, Korga yxe cTaHeT no3gHo. Mcnonmb3ysa aTu ykasaHus, Bol 6e3 AOnONHWUTENbHBLIX OCHOXHEHWN
nogovigeTe K NPOMEXYTOYHOW aTTecTaumn nNo 3TOW AUCLMNMMHE. YCNEeLWHOCTb aTTecTaumm 3aBUCHT, npexae
Bcero, ot Bac. Ee 3anor — putmuuyHas, ueneHanpaBneHHas, BaymumBas yyebHas paboTta, B uensax
obecneyeHnst KOTOpPOK 1 pa3paboTaHbl 3TM METOLMYECKNE YKa3aHUS.



1. MecTo yuyebHOM AMCUMNNUHBLI B NOAroTOBKe bakanaBpa

YyebHasa gucuunnuHa otHocutes K aucumnnuHam OOl yHuBepcuTeTa, cocTaB KOTOpbIX onpege-
nsgetcs By3oM v TpeboBaHuamu ProC.

Kypc «llpoueccel u annapambl nuujesbix npou3eodcmse»  ABNSAETCA  NepexofgHbiM  OT
0O6LLEeVHXEHEPHOrO UMKNa AUCLUUNAMH K cneumanbHomMy. OcobeHHOCTb Kypca COCTOUT B €r0 KOMIMJIEKCHOM
xapaktepe. B aTom Kypce npoueccbl U3y4aloTCsl C CaMbIX PasfUYHbIX CTOPOH — (PU3MKO-XMMUYECKOMN,
TENNOBOW, rMAPOMEXaAHNYECKON, MaccoobMeHHbIX U Ap. Hayka o npoueccax v annapartax BKryaet
3KCMepuMMeHTanbHble W pacyeTHble MeToabl U TeopeTudeckue 3akoHomepHocTu. Ocoboe BHUMaHME
obpalaetca Ha uW3y4yeHMEe HOBbIX MeToAoB 06paboTku nuLLeBbIX MNPOAYKTOB, 3ajayvv onTuMusauum,
MOLEenMpOBaHNs NPOLLECCOB U annapaToB M NoBbiLLeHNE 3PHPEKTUBHOCTM UX PabOThI.

Uenbto wu3yvyeHua kypca «llpoueccel u annapambel nuwjesbix npou3eodcme» BnsieTcs:
dopmMmpoBaHne 6a30BbIX TEOPETUYECKUX 3HAHUIA U MPaKTUYECKUX NpodeccnoHanbHbIX HaBLIKOB B 06nacTu
NpOLECCOB MULLIEBLIX MPON3BOACTB.

3apaven kypca «[lpoueccbl u annapama nuUWESbIX MpPou3eodcme» $SABNseTCa MNOAroTOBKa
obyyarowierocss K  NPOM3BOACTBEHHO-TEXHONOIMYECKOMY  BUAY AEATENbHOCTU; K  PELIEHU UM
npodeccuoHanbHbIX 3ada4y, NPeaycMOTPEHHbIX heaepanbHbiM  rOCy4apCTBEHHbIM  0Opa3oBaTeribHbIM
cTaHgapTom Bbicwero obpasosaHusa (PFrOC BO) no HanpaBneHuio nogrotoBku, a Takke OlNOIM BO
yHUBEpCUTET.

TpeboBaHus K YPOBHIO OCBOEHUS Kypca CBOAATCS K CrieayoLemy.

Ob6yyaroLwnncs OomKeH:

3HaTb ¥ NOHUMATb:

- NPUHLMMNLI POPMMPOBAHMS HAaYYHbIX 3HAHUIM B 06NacTy pasBMTUSA TEXHONOMMYECKMX NPOLIECCOB B
MULLEBBIX TEXHOMOMNSAX;

- TEXHONOrMYecKne MpoLLeCChl, CNocoOCTByOLWME (DOPMUPOBAHUIO XKENaeMblX CBOWCTB Cbipbsi U
rOTOBOM NPOAYKUUY;

- MYTU COBEPLUEHCTBOBAHUS TEXHOMOMMYECKMX NPOLIECCOB;

- TeOpeTUYEeCKMEe M MpaKTU4eckne OCHOBbI B 0OMacTM TEXHOSOTMYECKMX MPOLECCOB NepepaboTku
MULLEBOTO ChIPbs C UCMOSb30BAHNEM COBPEMEHHbIX AOCTMXKEHUI HAy4YHO-TEXHUYECKOrO Nporpecca, MeTo4oB
KOMMbIOTEPHOrO MOAENNPOBAHNS;

- CYLLHOCTb 1 ODOCHOBaHWE TEXHOMOMMYECKUX NpoLLeccoB;

- NpaBoOBbIE€, HOPMATUBHO-TEXHNYECKNE OCHOBBI YNPaBNEHNs1 AEATENbHOCTLIO.

yMeTb:

- Mofnb30BaTbCA METOAMKAMM pacyeTa OCHOBHbIX MapaMeTpoB TEXHOMOMMYECKMX MPOLIECCOB W
KOHCTPYKLMI annapaTos;

- oLeHMBaTb 9P (EKTUBHOCTL Pe3yNbTaTOB CBOEW AEATENBHOCTU U OEATENBHOCTU KOMIEKTMBA;

- MPUMEHATHL LOCTUXKEHMSA COBPEMEHHON HAYKN N TEXHUKM, @ TAKKE HOBbIX TEXHOITOMNIA;

- Mcnone3oBaTb Mpoueccbl U 0bopygoBaHUE, COOTBETCTBYHOLUME anropuTMbl U NMPOrpamMMbl pacyeToB
HOpPMbI pacxofa Chbipbs ¥ BCOMOraTenbHbIX Matepmnanos Npu Npon3BoACTBE NPOAYKLUNY;

- WMCMONb30BaTb YriybrneHHble TEOPETUYECKNE M MpPaKTUYECKMEe 3HAHUSA ANs pelleHUs COBPEMEHHbIX
npobnem NuLLEBON TEXHOMNOMUN;

BnageTb HaBblkaMy (MMeTb HaBbIKW):

- TEPMUHONOIMEN, ONpeaeneHnsiMn, 1 NOJIOKEHUAMUN N3y4aeMon ONCLUNITUHBI;

- METOAaMM PacyeToB TEXHOMOMMYECKMX PEXUMOB obecneunBatoLme nonyvyeHne BbiMyCK KauyeCTBEHHOW
npoAykuun;

COBpPEMEHHbBIMU cnocobamm opraHn3aL M TEXHONTOTMYECKMX MPOLLECCOB B MULLIEBON TEXHONOTUY;

- npuémammu opraHudaumm 3dPEeKTUBHOIO 3konornyeckn 6e3onacHoOro MpPoM3BOACTBA Ha OCHOBE
COBPEMEHHbIX METOA0B YNpPaBEHNsi KAYECTBOM.

- MeToaMU aHanumaa CoCTOSIHMSA U3y4aemoro Bonpoca fno UCTOYHMKaM NntTepaTtypebl.

1.1.MepevyeHb KOMMETEHUMA C YKasaHUeM 3TanoB MX (POPMUPOBAHUA B pe3yribTaTe OCBOEHUA
y4ye6GHOWM ANCLUNIIUHBI:

B pesynbTaTe 0CBOEHUS AUCLUNIUHBI 06yyarouulicss AoMmKeH 06naaaTteh creayoWwmnMm KOMNeTeHUNAMU:

KomneTteHuun, .
Koa un KoMnoHeHTbI KOMneTeHLun,
B hopmMupoBaHumn .
- HauMeHoBaHue dopmMMpyeMbie B paMKax JaHHOW ANCLUMNIUHDI
KOTOpPbIX 3af4eNcTBOBaHa -
MHAMKaTopa (kak oxXngaemblvi pe3ynbTaT ee OCBOEHMS)
AucumnnuHa o
ACCTUHEHUM 3HaTb U MeTb AenaTb BNageTb HaBbIkaMu
Kon, HanMeHoBaHue KOMNeTeHLun ymeTb A A
noHnmaTb (aencrteoBatb) (MMeTb HaBbIKKM)
1 2 3 4
O6wenpodceccnoHanbHbie KOMNETEHLUU
OnNK-3 | Cnoco6eH | UB-20nk.3 | 3HaTb cnocobbl | YMeTb | BnapeTb




ncrnonb3oBaTb PaspabatbiBaet | n MeToAbl | paspabaTbiBaTb (NpuMeHATb)
3HaHus TEXHOMOorM4eckn | paspaboTkm TexHornorndyeckne | paspaboTaHHbIMU
NH)XEHEPHbIX € npoLecchbl ¢ TEXHOSIOrMYeck | npouecchl, TEXHOMOrM4YeCKNMu
npoLieccos npu | obecrneyeHneMm | UX npoLeccoB | obecneyvnBarolmne | npoueccamm
peLLeHnn BbICOKOrO obecneunBatoLl, | BbICOKMIA YPOBEHb | 0bGecneyvnBatoLnmm
npodeccnoHarnbH | YPOBHSI ve BbICOKMI | 3HeprocbepexeH | BbICOKUIN YPOBEHb
bIX 3agad n | aHeprocbepexe | ypoBeHb msamn 3HeprocbepexeHns u
akcnnyaTauum HUSA 1 3Heprocbepexe | MCNonb3oBaHUs NCMNOb30BaHMs
COBpPEMEHHOr0 NCMOSb30BaHNS | HUS N | HOBEMLLMX HOBEMNLINX
TEXHOJTOrMYECKOro | HOBEMLLMX MCNONb30BaHUS | OOCTUXEHUN [OCTUXKEHNIN TEXHWUKM
obopynoBaHua U | AOCTUXEHUI HOBEMNLLNX TEXHUKN
npnbopos TEXHUKN OOCTUXEHNI

TEXHUKU
CnocobeH NA-1onk.a 3HaTb YMeTb NpumeHsTb | Bnagets mMetogamu
OCYLLECTBNSATb [leMoHCTpupyeT | CyLHOCTb 3HaHUSA TeopeTU4eckoro
TEXHONOorm4eckne | 3HaHus TEXHUYECKNX TEXHUYECKNX pac4eTa,

OlNK-4 | npouecchl CYLLIHOCTU npoLeccoB npoLieccoB NPOEKTUPOBaHUSA 1
npons3eoacTea TEXHUYECKNX npon3BoAcTBa nponsBoacTea onTuMusauum
NPOAYKTOB npoLeccos npoAayKTOB NPOAYKTOB pasnuyHbIX
YKUBOTHOTO npon3BoacTBa XMBOTHOIO XWUBOTHOTO npoLLeccos "
NPOVCXOXOEHUSA NpOAYKTOB NPOUNCXOXOEHN | MPOUCXOXOEHUSA annapaTtoB MNULLEBbIX

YKUBOTHOIO 2 npon3BOACTB
NPOVCXOXAEHUSA
NO-3onk -4 3HaeT cnocobbl | YmeeT BnapneeT HaBbIkaMu
O6ocHoBbIBaeT | 060CHOBaHWSI 1 | 06OCHOBbBIBATb U | OCO3HAHHOIO "
n peanunsyet peanusauun peanu3oBaTb paunoHanbHoro
NPOEKTUPOBaAHN | NPOEKTUPOBAHU | MPOEKTUPOBAHUE | UCMONIb30BaHUSA B
e S TexHonorm4yeckux | Oyagyuien
TEXHOMOrMYECKN | TEXHOMOINMYECK | NPOLECcCoB n | npodeccrnoHanbHom
X NPOLIECCOB 1 MX MPOLECCOB M | NPOM3BOACTBEHH | AE€ATENbHOCTHU
NPOV3BOACTBEH | NMPOM3BOACTBEH | bIX MOMELLEHWUN pasnuyHbIX TMNOB
HbIX HbIX annapatoB U MaLluH
nomeLleHnin nomeLLeHNI nuLLeBoro
Ha3Ha4YeHus.




1.2. OnucaHue nokasaTernien, KPUTEPUMERB U LUK OLEHUBAHUA U 3TanoB POPMMPOBAHUA KOMNETEHL M B paMKax AUCLUNIIUHBI

YpOoBHU CChOPMUPOBAHHOCTUN KOMNETEHLMIA

KOMMNEeTeHUnA He

MUHUMarbHbIV cpefHun BbICOKUIN
cdopmmpoBaHa
OLueHKM chOpPMUPOBAHHOCTN KOMMNETEHLMUI
2 3 4 5
OueHka OueHka OueHka «xopowo» OueHKa «omiu4Ho»
«HeydoeiemeopumenbHo» «ydoer1emeopumesbHoO»
MokasaTens XapakrepucTtrka chopMMPOBAHHOCTY KOMNETEHLMN dopMbI 1
WHaekc u Kop oLEeHNBaHNS — KomneTeHuus B nonHom ChopmMmMpoBaHHOCTbL CbopmmpoBaHHOCTb CbopmmpoBaHHOCTb cpencTsa
Ha3BaHue nhAankaTopa MHawkaTope 3HaHVs, ymeHns:, | Mepe He copmupoBara. KOMMeTeHLMM KOMMETEHLMM B LiENOM KOMMETEHLM NOTHOCTLIO KOHTpons!
KkomneTeHLun | AOCTWKEHWM KOMMETEeHLN HaBbLIKU MmetoLumxcst 3HaHui, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET chopMnpoBaHHs
KoMneTeHuum (BnapeHus) YMEHUiA 1 HaBbIKOB MVUHUMaTbHBIM TpeBoBaHUsIM. TpeBoBaHUsIM. KOMMeTeHLMI
He[OoCTaTOuHO ANS peLleHust TpeboBaHUAM. MmetoLumxcsa 3HaHuiA, MmetoLumxcsa 3HaHuiA,
NpaKTUYEeCcKNX MmetoLumxcsa 3HaHUi, YMEHWI, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodbeccunonanbHbIX) 3apad YMEHWIN, HaBbIKOB B MOTVBALMK B LLENIOM MOTMBALIMK B NOSTHON
LieniomM JOCTaTo4HO ANA | A0CTaTOYHO ANS peLueHus Mepe [0CTaTouHO ANs
peLLeHns NPaKTUHEeCKNX cTaHAapTHbIX peLUeHns CIOXHbIX
(npodbeccuoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodbeccuoHarnbHbIX) (npodbeccuoHanbHbIX)
3agav 3agav
KpuTepumn oueHnBaHus
3HaTb cnocobbl 1 He 3HaeT cnocobbl 1 He goctatoyHo 3HaeT [0CTaTOYHO 3HaeT B nonHoi mepe 3HaeT
[MonHoTa 3HaHun MeToabl MeToabl pa3paboTku cnocobbl u MeToabl cnocobbl n MeToabl cnocobbl u MeToabl
paspaboTkm TEXHOMOIMYECKMX pa3paboTku pa3paboTku pa3paboTku
TEXHOMNorn4yecknx | npoLeccoB TEXHOMOrNYEeCKNX TEXHOMNOrN4YeCcKnX TEXHOMNOTN4YeCKNX
npoLieccos obecneunBatoLLmne BbICOKUI npoLieccoB npoLeccos npoLeccos
obecneynBaloLme | ypoBeHb 3HeprocbepexeHns obecneynBawLe obecneynBaoLme obecneynBarLLnNX
BbICOKUIA YPOBEHb | W MCMONb30BaHUA HOBEWLLINX BbICOKUI YPOBEHb BbICOKWI YPOBEHb BbICOKWI YPOBEHb
3HeprocbepexeHn | OOCTWKEHUA TEXHUKN 3HeprocbepexeHns n 3HeprocbepexeHns n aHeprocbepexeHns n
an MCMOb30BaHNS UCMOMNb30BaHNS HOBEMLUMX | MCMONb30BaHNSA HOBEMLLMX
Mcnonb3oBaHus HOBEWLLNX JOCTUKEHUIA [OCTUXKEHUIA TEXHVKMN AOCTUXKEHUIA HayKn
HOBENLINX TEXHUKN 3
OOCTWDKEHUIN KsameH,
OrK-3 NO-20nk-3 TEeXHUKM Kypcosom
= NpOoEeKT, TecT,
YmeTb He ymeeT paspabaTbiBaTtb Mmetowmecs ymenus [octaToyHo ymeeTt B nonHoi mepe ymeet onpoc
Hanunuve ymenun pa3pabatbiBaTh TexHonornyeckve NpoLecchb MWHVUManbHbLl  Ans pa3pabatbiBaTh pa3pabatbiBaTh
TexHonornveckve | obecnevmBatoLye BbICOKUIA pa3paboTku TexHonornyeckune TexHonornyeckune
npoLiecchl, YpPOBEHb 3HeprocbepexeHns TEXHONOIMYECKMX npoteccol npoteccol
obecneuvBalone | 1 UCMOMNb30BaAHUS HOBEWLLIMX npoLieccos obecneyvBaloLme obecneyvBatoLme
BbICOKUIA YPOBEHb | [OCTMXEHUA TEXHUKN obecneymBatoLe BbICOKWI YPOBEHb BbICOKWI YPOBEHb
3HeprocbepexeHu BbICOKWI YPOBEHb aHeprocbepexeHns n aHeprocbepexeHns n
an aHeprocbepexeHns n UCMOMb30BaHNS HOBENLUMX | UCMONb30BaHNS HOBEMLLIMX
1cnonb3oBaHus ncnonb3oBaHus OOCTUKEHNIA TEXHWNKN OOCTUKEHNIA TEXHWNKN
HOBEWLLNX HOBEWLUNX JOCTUXKEHUI
OOCTUXEHWN TEXHUKN
TEXHVIKM




Hannyve HaBbikoB
(BnapeHue onbiToM)

Bnapetb
paspaboTaHHbIMU
TEXHOMOIMYECKUM
1 npoueccamu
obecneyvBaoLLn
MW BbICOKUIN
YPOBEHb
aHeprocbepexeHn
au
1cnonb3oBaHus
HOBEWLLNX
LOOCTWXKEHUN
TEXHUKN

Mmetowwmxcsa HaBbIKOB
HeAoCTaTO4HO Ansd
paspaboTkum
TEeXHOJI0rM4ecknx
NPOLIECCOB U peLIeHns
NpPakTn4ecknx
(npodpeccunonanbHbIX) 3apad

MmetoLumxcs HaBbIKOB B
Lilenom AOCTaToONHO AN
pa3paboTku
TEXHOMNOMMYECKMX
npoLieccoB
obecneyvBaoLLmX
BbICOKWI YPOBEHb
3HeprocbepexeHns n
MCMorb30BaHNS
HOBEMLLNX AOCTUKEHUN
Hayku

Mmetomxcs HaBbIKOB B
[0CTaToO4HO Ans
pa3paboTku
TEXHOMNOMMYECKMX
npoueccoB
obecneymBaroLLmX
BbICOKVI YPOBEHb
aHeprocbepexeHus n
MCMOb30BaHNSA HOBEMLLINX
OOCTWDKEHUI HayKn

MmetoLmxcst HaBbIKOB B
MofHOM Mepe [OCTaTo4YHO
ans paspaboTku
TEXHOMNOMMYECKNX
npoueccoB
obecneunBaroLLnx
BbICOKWI YPOBEHb
3HeprocbepexeHus n
NCMONb30BaHNs HOBEWMLLIMX
OOCTWXEHUI HayKn

[NonHoTa 3HaHui

3HaTb CyLHOCTb
TEXHUYECKNX
npoLieccoB
npovsBoacTea
NpoAyKTOB
>KMBOTHOTO
NPOUCXOXAEeHNS

Nmetowmxcs 3HaHum
HegocTaTo4YHo Ans
NOHUMaHMS CYLLLHOCTU
TEXHOMOMMYECKMX
npoLeccoB Npou3BoACTBa
NPOAYKTOB XMBOTHOIO
NPOUCXOXOEHUS

Nmetowmxcsa 3HaHum B
LlenioM A0CTaTouHO Ans
NOBEPXHOCTHOIO
NMOHVMaHUS CYLLIHOCTU
TEXHONOMMYECKNX
npoLeccos

Nmetomxcs 3HaHum B
LLeyIoM A0CTaToO4HO Anst
NMOHUMAaHUSA CYLLIHOCTUN
TEXHONOMMYeCKnxX
npoLeccoB

Nmetowmxcs 3HaHun B
MONHOWN Mepe [0CTaTO4HO
ONS NTOHMMaHKWS CYLLHOCTH
TEXHOOMMYEeCKMX
npoLeccoB NPON3BOACTBA
NPOOYKTOB XMBOTHOIO
NPOUCXOXAEHNS

Hanuune ymenui

YMmeTb NpuMeHaTb
3HaHUs

Mmetowmxcsa ymeHui
He[oCTaToOuHO ANns

Mmetowmxcsa ymeHuii B
LienomM AocTaTouHO ANs

Mmetowmxcsa ymeHui
[0CTaToO4YHO ANs

Mmetoumxcsa ymeHuii B
NOSTHON Mepe [0CTaToO4HO

TEXHUYECKNX nNpUMeHeHNs NpUMeHeHNs npyMeHeHns AN NpUMeHeHns
npoueccoB TEXHOMNOTNYECKNX TEXHONOMMYECKNX TEXHOMOrMYEeCKNX TEXHOMNOrNYECKNX
npoussoAcTea NpoLEeCcCoB 1 peLleHuns npoueccos npoLeccoB NPoV3BOACTBA npoLeccoB NpoM3BoAcTBa Ok3ameH,
NpoAyKToB NpaKTU4eCcKxX NPOAYKTOB KMBOTHOTO NPOAYKTOB XMBOTHOTO KypcoBoW
WO-1onka XUBOTHOO (npodheccuoHanbHbIX) 3ajay NMPOUCXOXKAEHNS NPOUCXOXAEHUS NpOEKT, TecT,

NPOUCXOXAEHUS onpoc
Bnapetb MmetoLmxcs HaBbIkOB MuHumanbHble MmetoLmxcs HaBbIKOB B B nonHoun mepe Brageet

Hanunuve HaBbIkoB MeToAaMm HeJoCTaTouHO Anst TpeboBaHus LienoM A0oCTaTo4qHO ANst meToaamu

(BnageHue onbITOM) | TEOPETUYECKOro NPOEKTUPOBaHMA U COOTBETCTBYIOT npyMeHeHus TeopeTNYecKoro pacyera,

OrkK-4 pacueTa, ONTUMMU3ALMN PA3TINYHBIX copmupoBaHHOW TEXHOMOrNYEeCKUX NPOEKTMPOBAHUA U
NPOEKTUPOBaHUS npoLeccoB 1 annapaToB KOMMETEHLMN. NpoLeccoB NPOM3BOACTBA | ONTUMM3ALMM PA3NNYHbIX
1 onTMMK3aLMn NULLEBbIX NPOU3BOACTB VMmetoLwyxcst HaBbIKOB B | MPOAYKTOB XXUBOTHOTO NpOoLeccoB 1 annaparToB
Pa3nnyHbIX LienoM 0oCTaToYHO ANS | NpoMCXOXAeHUs NULLIEBbIX MPON3BOACTB
NpOLIECCOB U NpUMeHeHNs
annapaTtoB TEXHONMOrMYEeCKNX
nMLLEBbIX npoueccos
npon3BoacTB
3HaeT cnocobbl He 3HaeT cnocobbl Cnabo 3HaeT cnocobbl | [locTaToyHO 3HaeT B nonHoii mepe 3HaeT
NA-3onka MonHoTa 3HaHwi obocHoBaHuA 1 peanusauum 060CHOBaHWS U cnocobbl 060cHOBaHWA U cnoco6bbl 060CHOBaHWS U

peanusauum NpOEeKTUPOBaHWSA peanusauum peanusauum peanu3auum
NPOEKTUPOBaHUSA TEXHOMNOTN4YeCKNX NPOEKTUPOBaHNSA NpOEKTUPOBaHUSA NPOEKTMPOBaHUSA SKaamen
TEXHOMNOrn4ecknx | MpoLeccoB n TEXHOMOrNYEeCKNX TEXHOMOrNYEeCKNX TEXHOMNOTN4YeCKNX KYPCOBO 17|
npoLeccos 1 MPON3BOACTBEHHBIX NpOLIECCOB U NpOLLeCCOoB U npoLeccoB n NpOeKT, TecT
MPON3BOACTBEHHbI | MOMELLEHNIA MPON3BOACTBEHHbIX MPON3BOACTBEHHbIX MPON3BOACTBEHHbIX onr;oc ’
X MOMeLLEHWN nomeLLeHNI romeLLeHNI nomeLLeHni
Ymeet He ymeeT o6ocHOBLIBaTH U MuHUmManbHO ymeeT HocTatoyHo ymeeT B nonHoi mepe ymeet

Hanunuve ymenun obocHoBbIBaTL U peanu3oBaTb NPOEKTOpHOe 060cHOBbIBaTL U obocHoBbIBaTL U 060CHOBbLIBaTL U
peanunsoBatb peLleHVe TEXHOMNOMUYECKNX peanunsoBatb peanusoBatb peanv3oBaTb NPOEKTOPHOE




npoeKkTHoe npoLeccoB 1 NPOEKTOPHOE peLleHne NPOEKTOPHOE peLleHne peLleHune

pelueHne NPON3BOACTBEHHbIX TEXHONOMMYECKNX TEXHOMOMMYECKMX TEXHONOMMYECKNX

TEXHOMOTMMYECKMX NOMeLLEHMNI npoLeccoB 1 NpOLEeCCoB U NpOoLECCOB U

npoLeccoB 1 NPOU3BOACTBEHHbIX NPOU3BOACTBEHHbIX NPOU3BOACTBEHHbIX

NPON3BOACTBEHHDI NomeLLEeHNN NnomeLLEeHNN NoMeLLEeHNI

X NOMELLEeHUN

Bnapeet VimetoLumxcsa HaBbIKOB VmetoLmxcst HaBbIKOB B MmetoLmxcst HaBbIKOB B MimetoLmxcst HaBbIKOB B
Hanunuune HaBblkoB HaBblkamun HeaocTaTo4YHO Ans LernomM AOCTaTovHO ANs | uernoM A4OCTaTovHO Ans MOfHOM Mepe [4OCTaTo4YHO
(BNapgeHue onbITOM) | OCO3HAHHOIO 1 0OCO3HAHHOIOo U 060CHOBaHMUS 1 OCO3HaHHOro n 0CO3HAHHOIOo U

pauroHanbHOro pauroHanbHOro peanu3aumu pauMoHanbLHOro pauMOoHanbLHOro

MCMNOSb30BaHNs B MCrnonb30BaHus B GyayLuen NPOEKTUPOBaHUS MCMonb30BaHUs B MCMOMNb30BaHNsI B

6yaywen npodeccuoHanbHom TEXHOMOrM4YeCcKnx Oyaywiewn Gyaywen

npodeccroHanbH | AEATENbHOCTU PasnnyHbIX npoL,eccoB 1 npodeccnoHanbHomn npodeccroHanbHom

Ol [esATeNbHOCTM TWMOB annapaToB U MaLUnH NPOU3BOACTBEHHbIX OEeATeNbHOCTU Pa3NnYHbIX | AEATENbHOCTU PasfuyHbIX

pasnnyHbIX TUMOB | MULLEBOro Ha3HaueHwus. NnoMeLLeHuiA TWUNOB annapaTos 1 TWMNOB annapaToB M MaLUnH

annaparos 1
MaLLMH MULLEBOrO
HasHa4eHusl.

MaLllnH NnueBsoro
Ha3Ha4yeHuA.

NULEeBOro HasHa4eHus.




2. CprKTypa yqeGHoﬁ paGOTbI, cogepxaHue U TpyaoeMKOCTb OCHOBHbIX 3JieMeHTOB ANCLUMNMIIUHDbI

2.1. OpraH1M3aLUMoHHaA CTPYKTypa, TPYAOEMKOCTb U NiaH U3yYeHUs QUCLUNIIUHbI

TpynoemMkocTb, Yac
Bupg yuebHowm paboThbl cemectp. kype
OYHas 3ao4yHas opma
Ne cem. 4 cem. | 2Kypca |2 Kypca
1. KoHTakTHas pabora 108 2 16
1.1 AyAUTOpHbIe 3aHATUA, BCEro 72 2 10
- nekymmn 28 2 2
- MpaKTU4YeCcKne 3aHATUS (BKNYas ceMmnHaphbl) 44 - 8
- nabopartopHble paboTbl - - -
1.2 KoHcynbTauuu 36 6
2. BHeayauTOpHasa akageMuyeckas pabora 36 34 119
2.1 ®ukcupoBaHHble BUAblI BHeayAUTOPHbIX
caMocTosiTeNbHbIX paboT:
BbinonHeHwe u cgava/3awmTa MHaNBMAYanbHOro/rpynmnoBoro
3apaHua B Buae*™
- Kypco8020 rpoekma 24 - 24
2.2 CamocTtosiTeNnibHOE U3y4yeHne TeM/BONpocoB 6 34 75
nporpamMmabl
2.3 CamonoaroToBKa K ayAMTOPHbIM 3aHATUAM - 10
2.4 CamonopgroTtoBKa K y4acTUIO M y4yacTue B
KOHTPOJIbHO-OL@HOYHbIX MEPONPUATUAX, MPOBOAMMbIX B 6 i 10
pamkax TEKyLLLero KOHTPOnsi OCBOEHUs1 AUCUMNNNHBI (3a
UCKITIOYeHUeM y4méHHbIX 8 . 2.1 — 2.2).
3. NoaroToBka u cpaya aKk3aMeHa Mo MToraMm OCBOEHUSA 36 i 9
OUCLMUNJIVHBI
OBLLUAA TpynoeMkocTb Yachbl 180 36 144
OUCLUNJIUHDI: 3ayeTHble eAUHULbI 5 1 4
lNpumeyaHue:

* — cemMecmp — O5151 O4HOW M OYHO-3a04HOW (POPMbI OBYyYEHUsI, KYpPC — ANa 3a04HON (PopMbl 06yYeHus;
** — KP/KTI, pedepaTtal/acce/npeseHTaumm, KOHTpONsHon paboTbl (4118 o6yyaroLmxcsa 3a04HoON hopMbl

00y4yeHus), pacyeTHo-rpacmyeckon (pacyeTHO-aHaANUTUYECKoON) paboTbl 1 ap.;

2.2. YKpynHeHHasa cogepxxaTenbHas CTPYKTypa y4eGHOW AUCLMNIIMHBI U obLas cxeMa ee

peanun3auuvu B y‘-leGHOM npouecce

TpyOoeMKocTb pasfena u ee pacnpeaeneHune no Bugam <
y4ebHom paboTbl, Yac. s © E =
o Taog
© o= <= o &
AyantopHasi pabota BAPC % GEJ g s 98
OMep U HauMeHoBaHue 3aHATUA >3 <} g 5 © z
pasgena OuCLMNIINHBI. o s % 2 % <5 o za
b |-
YKpYrnHeHHbIE TEMbI pasaena ® R =) I 1090 sa2
® = S = T © T = s - S E S O =
=] o s 02| o = o n2 |[@c9m 28k
O ) = o 9 o) 4 Q oY |98 & o =0
3 8] = T8| F g Q a3 |6aF Z 2=
o e s ®© Py @ s o = o 23
= = X o (@] o T = @)
o O [te) (@] = <
o m © x e
(=g cC
1 2 3 4 5 6 7 8 9 10 11
Ou4Has ¢hopma obyueHus
Teopemu4eckue oCHO8bI 6 6 2 4 X
HayKu o npoyeccax u
0
annapamax nuuweebix OriK-3
npouszeodcme OrnK-4
1 | M'udpasnuyeckue npoyeccol 35 14 6 8 X 9 12 12




1.1 M'mgpocTatuka. 4 2 2 X
'mpgpoanHamuka
1.2 MNMoTepn 4 2 2 X
rMapoAMHaMUYECKOro Hanopa Onpoc,
npw OBUXEHWM XXUOKOCTU B TEeCTMpo
Tpybonposoaax BaHue,
1.3 MmwapaBnmyeckne maliuHbl 6 2 4 X KM
TudpomexaHu4yeckue 27 12 6 6 X 9 6
npoyecchbl OlK-3
2.1 Knaccugumkaums npoLeccos OrnK-4
pasgeneHna HeogHOPOOHbIX 4 2 2 X
cuctewm. MNepemelwmBaHme
XVUOKUX U CbINy4YnX CMECEeMN.
2.2 dunbtpoBaHune. OCHOBLI 4 2 2 X
MeMOpaHHOWM TEXHOJOMMK
2.3. KoHCTpyKuun 4 2 2 X
PUNbTPOBanbHbIX U
MeMOpaHHbIX annapaToB
Tennoesie npoyecchol 43 22 6 16 X 9 12 12
3.1. Tennonepeaya 6 2 4 X
3.2. Annapatbl Ansa HarpeBaHus 6 2 4 X
N oxnaxgeHus
3.3. BoinapmBaHue 10 2 8 X
MaccoobmeHHblIe npoyecchbl 33 18 8 10 X 9 6
4.1. OcHoBbI MaccoobmeHa 6 2 4 X
4.2.CyliKa nuueBbIX NPOOYKTOB 6 2 4 X
4.3.Kpuctannusaums u 3 2 1 X
pacTBopeHue
4.4. CopbunoHHbIE NpoLecchl 3 2 1 X
lMpomexyToyHasa aTTecTtaums 36 x x X x x x Ok3ame
H
WToro no ancuunnude | 180 72 28 44 0 36 36 24
3ao4Has ¢phopma obyyeHus 2 Kypc
Teopemu4eckue oCHO8bI
HayKu o npouyeccax u
annapamax nuujesbix
npouszeodcme
ludpaenuyveckue npoyecchi 36 2 2 X X 34
1.1.'mpgpocTaTuka, 13 1 1 X X 12
rmgpoguHamuka Onpoc, | OlK-3,
1.2 Motepn | 13 1 1 X X 12 Tectup | OlK-4
rmgpogMHaMm4yeckoro  Hanopa OBaHue
nNpu  ABWKEHWM XKWUOKOCTM B , KM
TpybonpoBoge
1.3 MmagpaBnuyeckne MmallmnHbl 10 X X 10
UToro, 4 36 2 2 X X 34
3ao4Has ¢hopma ob6yyeHus 3 Kypc
rudpomexaHu4veckue 405 | 2,5 | 0,25 2 X 2
npouyecchbl 36 Onpoc, | OlK-3,
2.1 Knaccudumkaumusa npoueccos 15 1 0,1 0,5 Tectup | OIrlIK-4
pasaenenusi HEeOL4HOPOAHbIX oBaHue
cucTem. MepemelwnBanune , KT
XUOKUX U CbINy4nX CMecem
2.2 ounbTtpoBaHue. OcHosbl | 15 1 0,1 0,5
MeMOpaHOo TEXHOITOTUK
2.3 KoHcTpykuum | 10,5 | 0,5 | 0,05 1
PMNbTPOBAHHbIX "
MeMBpaHHbLIX annapaTos 24
TennoBble npoueccbl 455 | 2,5 0,5 2 X 2
3.1. Tennonepegava 0,7 0,2 1 41 Onpoc, | OlK-3,
5 Tectup | OIlK-4
3.2. AnnapaTthbl Ans HarpeBaHus 0,7 0,2 0,5 OBaHuve

10




1 oxnaxaeHus 5 , KM
3.3. BelnapvBaHue 1,0 | 0,15 0,5
MaccoobmeHHbIe npoyecchbl 49 5 1 4 2
4.1.0cHoBbl MaccoobmeHa 1,2 | 0,25 1 42 Onpoc, | OlK-3,
5 Tectup | OIlK-4
4.2.CyliKa nuuleBbIX NPOaYKTOB 1,2 | 0,25 1 OBaHue
5 , KM
4.3.Kpuctannusaums " 1,2 | 0,25 1
pacTBopeHune 5
4.4 .CopbumnoHHbIE NpoLecchl 1,2 | 0,25 1
5
lMpomexyToyHasa aTtTecTaums, 4 9 x x x x x x Ok3am
€eH
WAToro no gucumnnuHe, 4 144 10 2 8 X 6 11 24
9
Bcero, 4 180 12 4 8 X 6 15
3

3. O6Lwue opraHn3auMoHHbIe TpeOboBaHUsA K y4ebHoM paboTe obGyyarowerocs

3.1. OpraHusauus 3aHATUI U TpeboBaHUA K y4ebHon paboTe obyyarowerocs

OpraHusaums 3aHATUA MO AUCUMNNMHE HOCUT LMKNIUYeckun xapaktep. o yeTbipém pasgenam
npegycMoTpeHa B3aMMOyBsi3aHHas Lenodka yy4ebHbix paboT: sekyuss — camocmosimernbHass paboma
obyyarowuxcsi (aydumopHasi u eHeayOumopHasi). Ha 3aHAaTuAX cTygeHdeckas rpynna nonydvaet
3ajlaHunst U pekomeHaauum.

[ns cBoeBpeMeHHOW nomowM obyvalwmmcs npyu  M3ydeHun AUCUMnMHbl - Kadeapou
OpraHM3ylTCsl WHAMBMAYaANbHblE W TPYNNOBble KOHCYNbTauWKW, YCTaHaBnMBaeTCs BpeMsi MpuemMa
BbIMOSIHEHHbLIX pPaboT. Mo uToram u3y4yeHus AUCLMNIMHBI OCYLLECTBMSIETCSl aTTecTaums cTygeHTa B
dopme ak3ameHa.

YuutblBad CTaTyc AUCLMMNMAMHBI K €€ U3y4eHUo NpeabaBnsioTcA criedylolwmne opraHu3auuoHHble

TpeboBaHus:
- obsi3aTenbHoe nocelleHve obyyarLmMxcs BCex BUAOB ayaUTOPHbIX 3aHATUN;
- BeAeHVe KOHCMeKTa B XOA4e NEeKUMOHHbIX 3aHATUN;
- KayecCTBeHHas caMocTosATerNbHas MOArOTOBKA K NPAKTUYECKUM 3aHATUSAM, akTMBHasi paboTa Ha HuX;
- aKTMBHas, pUTMUYHAs camMoCToATenbHas ayauMTopHas M BHeayguTopHasd pabota obydatolierocs B
COOTBETCTBMU C NNaHOM-rpadnkom, NPeACTaBneHHbIM B Tabnuue 2.4;
- CBOEBpEeMeHHas chada npenogaBaTerito OTYETHbIX JOKYMEHTOB MO ayAUTOPHbIM U BHEAYOUTOPHbIM
Bnaam pabor;
- B CIyyae Hanmuusl NponyLLeHHbIX 06y4arLWMMCs 3aHATUMI, HEOOXOAUMO NOMYYUTb KOHCYNbTaLMIo
Mo NOATrOTOBKE U OPOPMITEHMIO OTAENMbHBLIX BUAOB 3a4aHUA.

Ona ycnewHoro ocBoeHUs Kypca, oby4yawowemycs npegnaralotcs yd4ebHO-MHPOPMAaLMOHHbIE
WCTOYHUKM B Buae y4yebHon, yuebHO-MeToanYeCcKon NuTepaTypbl U KOMMMeKTa BuaeoduibMoB o BCeM
pasgenam.

3.2 YcnoBus gonycka K aKk3aMmeHy no AucuunnmHe

Ok3ameH BbICTaBnsieTcs obyvawowemycsa corfacHo [lonoXeHnto O TekylweM KOHTpone
yCNeBaeMoCTU, NMPOMEXYTOYHOW aTTecTauuy obyyarolmxcs Mo nporpaMMam BbiCLLEro o6pasoBaHust
(6bakanaBpwmar, cneumnanuTeT, MarucTpaTtypa) n cpegHero npodeccmoHanbHoro obpasosaHus B Pre0Y
BO Owmckuin TAY», BbINONHMBLUEMY B MOMHOM Ob6beMe BCe nepedncrnieHHble B N.2-3 TpeboBaHus K
y4yebHon paboTe, npolefuiemMy BCce BUAbI KOHTPOIISA C MONMOXWUTENBbHOWM OLEHKOW. B cnyyae He nonHoro
BbIMOSIHEHUSI  YKa3aHHbIX YCIMOBUM MO YBAXWUTENbHOW Mpu4uMHe, obyyarowemycss MOryT ObiTb
NpeanoXeHbl MHAMBUAYanbHbIe 3a4aHus MO NPONyLeHHOMY y4eOHOMY MaTepuarny.
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4. JleKUNOHHbIe 3aHATUSA

Ona wusyvarowmx gucumnnuHy «lMpoueccbl M annapaTbl MNULWEBbLIX MNPOU3BOACTBY» YUTAKOTCS
NeKkunn B COOTBETCTBUM C NNaHOM, NpeacTaBneHHbIM B Tabnuvue 4.1.

Tabnuua 4.1. lNpMMepHbIN TEMaTUYECKUIA NNaH YTEHUS FIeKLUIU No pasgenam UCUUMIVHDI

I
o
=
[¢)
=

pasgena

nekunu

Tema nekuun.
OcCHOBHbIe BONPOCHI TEMbI

TpynoemkocTb Mo
pasgeny, 4ac.

OuyHasa | 3ao4dHasa popma

thopm
a

2 Kypc | 2 Kypc

3 Kypc

Ncnonbsyembl
e
WHTEPaKTUBHBbI
e opmbl

Teopemqecxue OCHOBbI HaykKu O npoueccax un
annapartax nuueBbiX NPpon3BoacCTB

1) Knaccudumkaumsa npoueccos 1 annapaTos MULLEBbIX
NPOV3BOACTB

2) OCHOBHbIE MOHATUSA U 3aKOHbI HayKun O npoueccax n
annapartax nmueBblX NMpon3BoAcTB

3) MeTogabl UccregoBaHusi NPOLIECCOB U annapaToB

BBogHas
nekums

mppocTaTtuka. l’mgpoamHammka

1) OcHoBbl 'MapaBnvku. MmapocTaTuka

2) M'mgpogvHamuka

3) YpaBHeHune BepHynnu ons notoka pearnbHON
XNIOKOCTH

MoTepu rmapognHamMmnyecKkoro Hanopa npu
OBWXEeHUM XUOKOCTU B TpybonpoBoae

1) PacnpeaeneHune ckopocTen B NOTOKE Mpu
naMyHapHOM U TypOyNeHTHOM OBMXEHUMN B
unnuHgpudeckon Tpybe

2) ['magpasnmyeckue conpoTUBNeHns B TpybonpoBoaax

3) M'mgpasnuyeckuii pacyeT TpybonpoBoaos

4) icTeueHne XnaKocTn Yepes OTBEPCTUS U HAacadKu

rVI,D,paBﬂVI‘-IeCKMe MaLllNHbI

1) NopLuHeBbIe N POTOPHbIE NAYHXEPHbIE HACOCh!

2) lectepeHyaTble 1 NNacTMHYaTble HAacoChl

3)LeHTpobexHble Hacochl

4 CneumnanbHble rmgpaBnnyeckme MallunHbl NUeBbIX
npon3BoAcCTB, KOMNpPeCcCcopbl N BaKyyM-HaCOChI

0,5

0,5

0,5

Tema: Knaccudmkaumsa npoueccoB pasgeneHus
nuueBbIX NMPOAYKTOB. I'IepelvleumsaHme XKNOKNUX N
CbINy4nx CMECeN.

1) Knaccudumkauua npoueccoB pasgeneHus nuesbix
NpoayKTOB

2) TeopeTquCKme OCHOBbI npouecca nepemMelinBaHnA
KNUOKUX U Cbiny4ynx cmecen

3) OcaxaeHue B nNone CuUnbl TSHXKECTU

4) OcaxgeHue B nosne AencTBusa LEHTPOBEXKHBIX CUI

PunbTpoBaHue. OCHOBbI MEMOPaHHOW TEXHOJIOTMHU

1)OCHOBHbIE 3aKOHOMEPHOCTU PUIbTPOBAHUSA

2) TeopeTunyeckme OCHOBbI NpoLiecca pasfeneHus
NPOAYKTOB Ha NONynpoHULaemMblx MeMOpaHax

Tema: KOHCTpyKUUM pUNbTPOBanbHbIX U MEMBpPaHHBIX
annapaToB

1) dunbTpoBanbHOe 06opyaoBaHNE

2) Cxembl annapaToB pa3gerneHus Ha
nonynpoH1LaemMbIx MeMbpaHax.

0,25

Tennonepegava

1) TennonpoBOAHOCTL. TENMOBOE U3NyYEHME.
KoHnBekuusi.

2) TennoobMeH Npu N3MEHEHWUN arperaTtHOro COCTOSIHUS

0,25

Jlekuusa koHepeHUs
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TennoHocuTenen

3) Ceasb kKoadhpmumeHTa Tennonepenaym ¢
KoadhpuLmMeHTamMmn TennooTaayum

4) OBmxywias cuna 1enyioobMeHHbIX MPOLLECCOB
Annapatbl ANA HarpeBaHUs U OXNaXAeHus

1) YcTporncTBo TennoobmMeHHOM annapaTtypbl. TUNNYHbIE
9 CXeMbl TenI006MEHHUKOB. X 0,25
2) Pac4eTbl TENN00OMEHHNKOB

3) Mogbop TennoobMeHHNKOB

BbinapuBaHue

1)PU3NKO-XUMUYECKNE OCHOBbI BbiNapuBaHns

2) Cnocobbl BbinapuBaHus

3) YCTpOMCTBO BbiNapHbIX annapaToB

4) MocnepoBaTenbHOCTb pacyeTa BbiNMapHbIX annapaTtos
N YCTaHOBOK

10 X 0,25

OcHoBbI MaccoobmeHa

1)KnHeTnka macconepegaym

. OcHOBHbIE 3aKOHbI Macconepegayu.
2) MaTepunanbHbIi 6anaHc MaccoobMeHHbIX NPOLECCOB. X 0,25
OBwxyLlas cuna maccoobMeHHbIX NpoLeccoB
3)Pac4yeT OCHOBHbIX pa3aMepoB MacCOOBMEHHbIX
annapartosB

CyLuka nuieBbIX NPOAYKTOB

12 1) ®opmbl CBA3M Bnarv ¢ Marepranom 6 0,25

2) MaTepunanbHbIvi M TENoBOW 6anaHChbl CYLUNIIKK

4 3) KOHCTpyKLMKM CyLIMMNOK

Kpuctannusauus n pactBopeHue

1) Ctatvka 1 KMHeTuka npouecca Kpuctannusaumm

2) MeToabl kKpuctannmsauum

3) MaTepuanbHbIn 1 TENNOBON GanaHchbl

KpucTannusaumm

4) YCTPOWCTBO KpUCTaNInM3aTopoB

Cop6uMoHHbIe npouecchbl

1) MaTepuanbHbI 6anaHc n KUHeTUYeckue
3aKOHOMEPHOCTH 4

2) [MpuHumnuaneHble cxembl abcopbumm

3) CraTtuka n knHeTuka agcopbuum

4) Apcopbepbl 1 cxembl agcopbUNOHHBIX YCTaHOBOK

11

13

X 0,25

MHdopmaLumoHHas nekuuns

14

X 0,25

O6bwas TpyaoEMKOCTb NEKLMOHHOrO Kypca 28 2 2 X

Bcero nekuwnii no y4ebHOM gucumnivHe: yac M3 HUX B MHTEpaKTUBHOW hopme: yac

- 04yHasa popma obyyeHus 28 - 04Hasa popma obyyeHus 10

- 3a04Hasa popma 06yyeHus 4 - 3a04Has opma 06yyeHus 2

lpumeydaHus:- maTepuanbHO-TEXHMYECKOe obecrnevyeHne neKUMOHHOro Kypca — cMm. [NpunoxeHue 6.

- obecneyeHne NeKUMOHHOro Kypca yyebHon, y4ebHO-MeToanYeckon nuTepaTypo U MHbIMU BUBNNOTEYHO-
NMHAOPMaLMOHHBIMK  pecypcaMn U cpeactBamu  obecneveHust 06pa3oBaTernibHOro nNpoLecca — CM.
Mpunoxexnsa 1 n 2

5. MpakTnyeckue 3aHATUA NO Kypcy U NOArOTOBKA 06Y4alOLWMNXCA K HUM

MpuknagHas YacTb AWCUMMIUHBI  peanuadyeTcss Ha NpakTU4ecknx 3aHaTtusx.  Bepgywen
ONOAKTUYECKON Lenblo NPakTUYEeCKUX 3aHATUA aBnaeTca popMupoBaHMe NpodecCUOHanbHbIX YMEHUR -
BbINMOSNHATE ONpeAeNieHHble OENCTBUS, onepauun, Heobxoaumble B MocnegylwemM B NpodeccuoHanbHOn
AeAaTenbHOCTW, pewaTb 3agadv 1 Ap., NO3BOMAKT MPUBUTL MPaKTUYECKME HaBblKM CaMOCTOATENbHOM
paboTbl C y4eBHON, METOANYECKON U HAY4YHOW NUTEpaTypor (B NpoLuecce NOArOTOBKU K 3aHSTUIO), MOSYYUTb
ONbIT CAMOOLLEHKM U NYBMUYHbIX BbICTYMMNEHWN.

Ha 3aHsTusix obyvyarowuecsi oBnageBalT nepBoHayanbHbIMUM NPOMEeCcCMOHanbHbIMU YMEHUSMU U
HaBblkamK, KOTOpble B [JanbHeWweMm 3aKkpennsalTcsa UM COBEPLUEHCTBYIOTCA B MNPOLECCE BbINOMHEHUS
pacyeTHOW paboTbl, BbLINOMHEHUN Hay4YHO-UCCregoBaTeNbCkon paboTbl U MOATOTOBKU  BbIMYCKHOM
KBanmdpukaumoHHon paboTbl.

[nsi BbINOMHEHUS] NPAKTUYECKUX 3aHATUMN MMEKTCH MEeTOAMYECKUe ykasaHus ans obydarowuxcs
odhopMIieHHbIe OTAeNbHbIMM Bpolwopamu. PekomeHayoTcsa cnegylowme y4ebHo-meToguyeckne nocobums:
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. JlucuH, T.A. Tpouecc cenapupoBaHua monoka / MN.A. JincuH. — Omck. M3g-so OrOY BI1O
OwmIAY, 2006. — 88 c.

) Jlucun, 1.A. TpakTykyMm no npoueccam u annapaTam nyLeBbIX MPOU3BOACTB C 3NIeMEHTaMU
KOMMbIOTEPHOro MoaenupoBaHus B cuctemax MathCAD n Maple. Pasgen "lMNpouecc
Tennonepenayn”: y4eb. nocobue / ; Om. roc. arpap. yH-T. - Omck: M3g-so OMICAY, 2008. - 87
C.

. Jlucun M.A. TlpakTrkym no npoueccam 1 annapaTam nNULLEBbIX NPOU3BOACTB C AfieMeHTamu
KOMMblOTEpPHOro moaenupoBaHusa B cuctemax MathCAD n Maple. Pasgen "lMpouecc
BbinapusaHusa monoka": y4eb. nocobue/ . A. JlucuH, H. A. Harnbuna; Om. roc. arpap. yH-T.
- Omck: N3p-sBo OMICAY, 2005. - 59 c.

Ha nepBom npakTuyeckom 3aHATUM npenofjaBaTenb o06s3aH MpeAcTaBUTb OOyYaroWUMCST BCHO
MHbopMaLIMIO NO OpraHn3auUmMmn N3yYeHns AMCLUNIWHBI.

Ons onTMMM3aumMu BpeMeHHbIX 3aTpaT No WHGOPMMpPOBaHMIO ObyyaloWmMXcss npenofaBaTtento
pekomeHAyeTcsl pa3paboTaTb TEXHOMOrMYecKyl kapTy paboTbl oby4valolwerocs W npenogasaTtens,
BKITHOYAIOLLYHO:

1. HaumeHoBaHWe pasgena u TeMbl NIEKLMOHHOIO Kypca C yka3aHnem hopMbl KOHTPOMS (CaMOOLeHKa,
peLeH3MpoBaHWe, OMNpoc), AaThl NPOBeAEHNUS U NpUCBanMBaeMblX 6anmoB MO KaXaow KOHTPOIbHOW
npoueaype;

2. HaMMeHOBaHME M KONMYECTBO MPAKTUYECKUX 3aHATUMA C yKa3aHMeM TeMaTWK U npucBavBaembiX
6annoB, Kak No pasgenam, Tak U B LernoM rno 61oky;

3. npakTudeckue paboTbl, NPOBOAMMBIE B MHTEPAKTUBHOWM hopMe C ykasaHueM (hopMbl KOHTPOns, AaT
npoBeAeHUst U NpucBanBaembix 6annos;

4. copepxaHne CPC (nepeyeHb BapuaHTOB pacyeTHbiX paboT) ¢ ykasaHuem (PoOpM KOHTPONs, AaTbl
npoBeAeHust U NpuceanBaeMbix 6annos.

MpakTnyeckue 3aHATMSA NO AUCUUNMMHE NPOBOAATCA B COOTBETCTBMM C NNAaHOM, NPEeACTaBNeHHbIM B
Tabnuue 5.1.
Ta6nuua 5.1 MpuMepHbIN TeMaTUYECKUI NIaH NPaKTUYECKNX 3aHATUI NO pa3aenam yyebHom

AUCLIMNIIVHDI
Homep TpyooémMKoCcTb
oT| « Tema 3aHaTus/ no paspeny, Mcnonb3yemble Ces3b
q';,[ Sy E I'IpvnvlepHue_ BONPOCHI Ha 0bcyxaeHune vac. WHTEPaKTUBHbIE 3aHF|TI/IF|*
2 g z (ans 3aHATUM B bopmaTe CEMUHAPCKMX) odnas  |sacunas dopmbl c BAPC
a2 o
~ dopma | dopma
1 2 3 4 5 6 7
1 OcHoBHble CBONCTBA NULLEBbLIX NMPOAYKTOB U 2
Cbipbsi
2 Teopemsbl 1 kpuTepun nogobus. Teopus 2
pasMepHocTen
1 ®©
3 OCHOBHbIE XapaKTEPUCTUKN OBWDKEHNS YacTuy, 2 0,5 £
Xungkoctn. YpasHeHve bepHynnu. b
4 VccnenoBaHue pexnmoB OBUKEHUS XUOKOCTU 2 0,5 2
B Kpyrnou Tpy6e o
5,6 |'mgpaBnunyeckuin pac4yeT TpybonpoBOAOB 4 1 2
2 7,8 |KnuHeTuka rpaBUTaLMOHHOrO OCaXKaeHus 4 2 [enosas urpa g
910 M3yyeHne yCTpOWCTB 1 npuHuMna paboThbl 4 0,5 KomneroTepHas >
' TEennoobMeHHbIX annaparTos cMynaumng ©
TennoBow 1 KOHCTPYKTUBHLIN pacyeT 4 0,5 g.
11,12 |TennoobmeHHoOro annapara T
3 13 M3yyeHune yCcTpoONCTB 1 NpuHLMNa OencTBUs 2 0,5 KomnbloTepHas s
BaKYyM-BbINapHbIX YCTAHOBOK cMynsauus ¢
14,15, PacueTt ogHokopnycHon BaKyyM:BbII‘IapHOVI 8 0,5 é
16.17 YCTaHOBKW C TEPMOKOMMpPECCHEN BTOPUYHOTO £
napa c
18 V3yyeHue ycTpomncTB 1 npuHumna paboTbl 2 KomnbloTepHas C-E
pacnblINTENbHbLIX YCTAHOBOK cuMynauus
4 19 M3yyeHne 1 pacyeT UMKIOHHbIX annapaTos 2 Henosas urpa
20 Mpouecc CyLKM B AMarpamme | —d. 2 1 [enosas urpa
HopmanbHbIn NpoLecc CYLLKW.
21,22 |Mpouecc cywku B gnarpamme | —d.lMpouecc 4 1 [enosas urpa
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CYLLUKM C NPOMEXYTOYHbIM 060rpeBoM 1
peumpKynauuen Bosgyxa.

Bcero npakTtuyeckmx 3aHATU Mo y4ebHON gUCLMNITMHE: yac M3 HUX B UHTEPaKTUBHOWN yac
dopme:
- O4Has hopma oby4eHus 44 - 04Hasa dbopMa 00y4eHus 20
- 3a04Hasa popma 0byyeHus 8 - 3a04Hast opma oby4YeHnst 4

B TOM yncne B popmarte ceMMHAPCKNX 3aHATUMN:

- 0YHas hopma oby4eHust

-3a04Has popma obyyeHust

* Ycrio8HbIe 0603HaYeHUSs:
OCI - npegycmoTpeHa obsizaTenbHas camonogrotoBka K 3aHaTuo; Y3 CPC - Ha 3aHATUM BblgaéTcs

3apaHue Ha koHkpeTHyto BAPC; MP CPC - 3aHATMe copepkaTtenbHo 6asnpyeTtcs Ha pesynbTaTax BbINOJSIHEHUS]

obyyatowmmucs koHkpeTHon BAPC;

lNpumeyaHus:
- MaTtepwuanbHO-TeXHMYeckoe obecnevyeHne npakTUYecKMx 3aHATUn — cm. MNpunoxexue 6

- obecneyeHve NPakTUYECKMUX 3aHATUN y4ebHoW, y4ebHO-MeToaMYeckon nuTepaTtypon u MHbIMM GUBNNOTEYHO-

MH(OPMALIMOHHBIMK  pecypcaMmyn Uu cpeacTtBamm  obecneyeHms obpasoBaTenbHOro Npouecca — CM.
Mpunoxexnsa 1 n 2

MoarotoBka Obyyarowuxcsi K NPaKTUHECKMM 3aHATUAM OCYLLECTBMSIETCS C y4eTOM OOLUEen CTPYKTypbl
y4ebHoro npouecca. Ha npakTnueckmx 3aHATUAX OCYLLECTBNSIETCS BXOOAHON U TEKYLLMIA ayaAMTOPHBIA KOHTPOSb B
BUAE onpoca, Mo OCHOBHbIM MOHATUSIM ANCLMNINHDI.

MoaroToBka K MPaKTU4ECKM 3aHATMSIM NOApPa3yMeBaeT BbIMONHEHNE AOMALLHEro 3a4aHns K ov4epeaHoOMy
3aHATUIO MO 3afaHnaM npenogaBaTens, BoldaBaeMblM B KOHLE NpeablayLLero 3aHsATus. Ona ocywecTtBneHus
paboTbl N0 MNOArOTOBKE K 3aHATUAM, HEOBXOAUMO O3HAKOMUTLCS C METOANYECKUMM YKa3aHUSAMK MO AUCUMNIIMHE,
BHMMAaTENbHO O3HAKOMUTBLCH C NMTEpaTypor U 3MNEKTPOHHBIMU pecypcamu, C pekoMeHAaumsaMy no noaroToBke,
BOMPOCaMu Arsi CaMOKOHTPOSSA.

6. OGlme MeTooMUYECKME PEeKOMEHAALMUN MO U3YUYEHUIO OTAENbHbIX pa3fenoB AUCLUNIIUHLI

Mpn M3y4eHUM KOHKPETHOro pasgena AMCLUUMIIUHBI, U3 YUCNa BbIHECEHHLIX Ha NEKLUOHHbIE U
npakTnyeckue 3aHATUS, obyyarolemMycsa cneayeT Yy4YUTbIBaTb U3MOXEHHbIE HUXe pekomeHgaumn. Obpatute
Ha HuMx ocoboe BHYMaHue Npu NOAroToBKe K aTTecTaumu.

Pabota no Teme, npexage Bcero, npeanonaraeT ee nsydyeHne no y4ebHuKy unu nocobuto. Cnegyet
obpaTuTb BHUMaHME Ha TO, 4TOo B nwbom Teopuu, ecTb nMbBO HeybeauTenbHble, NMBO uYepecuyp
abcTpakTHble, NMMB0 COMHUTENbHBbIE NONOXeHUs. [1oaTomy HeobxoaMmo BblpabaTbiBaTb CaMOCTOATENbHbIE
CYXAEHUS, AOMONHAS UX apryMeHTaumen, 4to 1 cnegyeTt AeMOHCTPUPOBaTb Ha cemuHapax. [nsa BeipaboTku
CaMOCTOSITENBHOMO CYXOEHUS BaXHbIM siBNSETCA yMeHue pabotaTb C HaydHOM nutepaTypou. [oatomy
paboTta no Teme Kpome ee u3ydeHus no y4ebHuky, nocobuto npegnonaraeT Takke NMOUCK MO TEME Hay4HbIX
cTaTeln B HayYHbIX XXypHanax no npasy.

Takvmn xypHanamu asnsoTcs: MsacHas npomsiwneHHocms, [uujesast npomMbiWneHHocms, XpaHeHue
u nepepabomka cenbxo3cbipbs, lMuuwesbie uHepedueHmsi: Coippbe u Oobasku u Op. BbiGop cTaTbw,
OTHOCSLENCs K TeMe, nydlle aenaTe NO NOCNEAHUM B rogy HOMepam, rae npuBOAUTCA NepeveHb cTaTen,
0onybnMKoBaHHbIX 3a roA.

Mpn ocBoeHuMn AgucumnnuHbl obyyarouwjemMycsi PeKOMeHAYeTCs MWCnonb3oBaTb Martepuanbsl Kypca
«Mpoueccbl n annapatbl NUWEBbIX NPOU3BOACTBY», CCbIfIka Ha KOTOPbLIN pasMeLLaeTcsl B SMEKTPOHHON
nHpopmMaLmoHHO-06pa3oBaTensHON cpeae yHuBepcuTeTa.

MN3yyeHne OaHHOrO Kypca HauuHaeTcs ¢ NpopaboTkM TeopeTuyeckoro MaTepuana. Martepuan Kaxzgoro
pasfena Kypca CTpYKTypvpOBaH B BuAe TEOpeTUYecKoro martepuana, Buaeonekuuin, npeseHTauuii, 1 T.4.
Ons ycuneHua HarnsgHoCTK, YNydleHUs BOCTPUATUS U 3anoMUHaHWs MHGOPMauuM B Kypce BKITHOYEHbI
MH(POPMAaLIMOHHO-CNIPaBOYHbIE MaTepuansl, Tabnuubl, cxembl, pUcyHku. Kpome Toro, ¢ uenbio Gonee
rmyGoKoro UsyyeHus MaTepuana Kypca, MOXHO BOCMOMb30BaTbCA UCTOYHMKAMU, NPUBEOEHHBIMU B CrUCKe
pekoMeHOyeMol nuTepaTypbl U TUNEepCChINiok Ha BHYTPEHHUE U BHELLHWE WUCTOYHWUKU MHAOopMauunM B ceTu
NHTepHeT. MayyaTb AUCLUNIIMHY PEKOMEHOYETCA B COOTBETCTBUM C NOCNEeA0BaTeNlbHOCTLI0 PaCMoNoXeHUs
maTepuana Ha cTpaHuLe Kypca.

Pazden 1. «[udpasnuyeckue npoueccbi» COCTOUT M3 3 Moppasfenos, FAe paccMaTpuBaloTCs
rmapoanHaMUYecKMe 3akOHbl OBWXKEHUS XUOKUX npoaykTtoB. [Npum m3yyeHuu pasgena (moayns) cnepyer
obpaTuTb BHUMaHWE Ha 3aKkOH TMAPOCTaTUKW, 3aKOH bBepHynnu, rugpaBnuyeckMe MalluHbl, MEeTOAMKY
rmapaBnmMyeckoro pacyeTta TpybonpoBOAOB AN NepeKkaunBaHms XUOKMX NpoayKToB.

Pa3den 2. «[udpomexaHu4yeckue rnpouecchbl» COCTOUT U3 3 noapasaenos, rae paccMaTpuBarTcs
npoueccbl nepeMeLUMBaHnsa XUOKMX U cbinydux cmecen. [lpouecc unbTpoBaHus, MembpaHHbie
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TexHorormu. lMpu M3yyeHun pasgdena npedycMOTPEHO MNpoBedeHWe PYOEeXHOro KOHTPOSs, K KOTOpPOMY
Heo6XxoAMMO NOATOTOBUTL _M’MAPOMEXaHUYECKNE 3aKOHbI.

Pazden 3. «Tennoebie npoyecchl» COCTOUT M3 3 MoApasgenos, rAe paccMaTpuBalOTCS 3aKOHbI
Tennonepegadyun, annapaTtbl O HarpeBaHUs, OXNaxaeHus, nacrepusauun, CTepunusauMm u npoLecc
BbiNapueaHua v T.4.

Pazden 4. «MaccoobmeHHbie npouecckbl» COCTOUT U3 4 noapasgenos, roe paccMaTpuBaloTcs
OCHOBHblE 3aKOHbl MaccooOGMeHa, MpOoLecC CYLKX MWLLEBbIX MPOAYKTOB, MPOLIECC KpuUCTannusaumm u
pacTBOPEHUS, COPOLNOHHBIE NPOLLECCHI.

N3yyasa TeopeTudeckuit MaTepuan, criedyeT MNepexoauTb K CrieayloweMy Bompocy nocre
NpaBUbHOIO NMOHVMaHMWS NpeablayLero.

Ocoboe BHMMaHve criegyeT obpallaTb Ha onpedeneHue OCHOBHLIX MOHATW W onpeaerieHui
Kypca. Heobxogumo TwaTtenbHo pas3bupaTb NpUMeEpbl, KOTOpPbIE MOSICHAOT Takue OnpedereHusl, U yMeTb
HaXOAMTb aHamnorMyHble NPUMepbl CaMOCTOATENBHO.

Mpy 13y4eHUn TEOPETUYECKOro MaTepuana fnorne3Ho BECTU KOHCMEKT, B KOTOPbIA pekoMeHayeTcs
BbINUCLIBATL oOnpedeneHns, dopmMmynbl, M T.n. Ha nonax KoHcnekTa crnegyeT oTMedyaTb BOMPOCHI,
BblAeneHHble 06yYaloLMMCs AN NMMCbMEHHON UMK YCTHOM KOHCYNbTaLuUM ¢ Npernoaasartenem.

B ocHoOBHble MeToaMuyeckuMe 3agayn Kypca BXOAMUT YCBOEHWE TEPMUHONOrMKM, No3aTomy ocoGoe
BHMMaHWe crieayet obpallaTte Ha pa3bsACHEHe TEPMUHOB, YKkasaHHbIX B Tnoccapuu.

CamocTosiTenbHasA NoAroToBKa npepnonaraeT UCnoJsib3oBaHune psiga MetoaoB.

1. KoHcnekTupoBaHue. KoHCneKkTMpoBaHue No3BonseT BbiAENNUTb MMaBHOE B U3yvYaemMoM MaTtepuane
1 BbIpa3nTb CBOE OTHOLLEHUE K paccMaTpMBaeMOl aBTopoM npobneme.

TexHuka 3anucen B KOHCNEKTe WHAMBUAYamnbHa, HO eCTb psA NpaBurl, KOTOPblEe MOrYT MPUHECTU
nonb3y ero COCTaBUTEMIO: HaA4YMHas KOHCNEKT, credyeT 3anucaTb aBTopa M3y4aemoro npousBefeHusi, ero
Ha3BaHuWe, NCTOYHMK, FAe OHO ONybnuKoBaHo, rod n3gaHus. Nopsaok KOHCNEKTUPOBAHUS:

a) BHUMaTenbHOe YTeHne TeKCTa;

0) NOMCK B TEKCTE OTBETOB Ha MOCTABMEHHbIE B M3y4aeMOn TemMe BOMpPOCHI;

B) KpaTKoe, HO YE€TKOE U MOHATHOE U3NOXEHWE TEKCTa;

r) BblAeneHne B 3anncu Hanbonee 3HauYnMbIX MECT;

[) 3anncb Ha NOMsX BO3HUKAIOLLMX BOMPOCOB, NOHATUN, KATErOPUIA N CBOUX MbICIIEN.

2. 3anucu B opme Te3ucoB, MNNaHoB, aHHoTauur, ¢OPMYNMPOBOK ornpeaeneHuin. Bce
nepeymcrieHHole opMbl MOMOraloT ObICTPOM OpueHTauuM B MNOATOTOBIIEHHOM MaTepuane, noabope
aprymMeHTOB B MOMb3y UM NPOTUB KaKoro- NMbo yTBepXaeHMs.

3. CnoBapb MoHATMI K kaTeropui. CocTaBneHue crioBapsi nomoraet ObiCTpee ocBavBaTb HOBblE
MOHATMA W KaTeropuu, yBepeHHee MWMK onepupoBaTtb. [1ogoOHbIA croBapb CrnegyeT BEecTU YeTKO,
pa3bopumnBo, 4TOOLI yaobHO Bbino v nonb3oBaTtbes. 3 npuBegeHHoro B YMK rimoccapus Hy)KHO K Kaxkgomy
ceMuHapy BblbMpaTb MOHATUHA, OTHOCHALMECH K M3ydyaemMon Teme, ob6beOuHATb MX JNTIOTMYECKOW CXeMOW B
COOTBETCTBMU C BONPOCaM/ CEMUHAPCKOIO 3aHATUS.

YpoBeHb OCBOEHNSI TEOPETUYECKOM YacTu QUCUUMIMHBI OLEHNBAETCS B MpoLecce onpoca.

7. O6wue meTogMUecKkne pekoMmeHgauMm no o)opMreHuo 1 BbINOMIHEHUIO OTAEeNbHbIX BUaoB BAPC
7.1 BbinonHeHue U 3awmTa KypcoBOro npoekra no gucuunnmHe
7.1.1 NepeyeHb NPUMEPHbLIX TeM KYPCOBbIX MPOEKTOB
— NpoekTnpoBaHue TpybyaToro annaparta Ans nacrepusauun npoaykra.
- [MpoekTnpoBaHme TpybyaToro annapara aAng nogorpesa/oxnaxaeHns npogykTa.
— [NpoekTnpoBaHMe NnacTMHYaToro annapara Ans nactepusauumn Npoaykra.
— [NpoekTnpoBaHne NOBEPXHOCTHOrO KOHAEHcCaTopa BakyyM-annapara.
- [MpoekTnpoBaHMne BakyyM-annapara ¢ TEpMOKOMMNPECCHE BTOPUYHOTO napa.

7.1.3 NMpoueaypa 3aWmTbl KYpCOBOro NpoeKkTa

I'Ipou,e/:l,ypa 3alnTbl KypCOBOIro npoekta WM OueHO4YHble cpeacrtesa And CaMOOUEHKNM U OLEeHKNU,
KPUTEPUN OLLEHKN Ppe3ynbTaToB €ro BblNONMHEHUA NpeacTaBlieHbl B anJ'IO)KeHMI/I 9.

7.1.4 WWKANA U KPUTEPUN OLUEHNBAHUA
KYPCOBOrO MpoekTa

— OUEeHKa «OTIIMYHO» NnpucBanBaeTca 3a rny60|<oe packpbiTe TeMbIl, Ka4eCTBEHHOE O(*)OpMJ'IeHMe
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MOSICHUTENbBHOM 3aMNMCKU 1 rpacu4ecKkon YacTu NpoekTa, COAepXaTernbHOCTb U YBEPEHHOCTb OTBETOB Mpu
3awmre;

— OLIEHKa «XOpOoLUO» NPYCBanMBaeTCs Npy COOTBETCTBUM BbilLe MEPEYNCIIEHHBIM KPUTEPUSM, HO NpU
HanuuMm B cogepxaHuum paboTel U ee odopMNeHUN HebOonblIMX HEeLOYEeTOB WNU HEeAOCTaTKoB B
npeacTaBneHnn pesynbTaToB K 3aLluTe;

— OLEeHKa «y[OBNeTBOPUTENbHO» NPUCBaMBaETCsA 3@ HEMOMHOE BbIMOJSIHEHWE pacyeTHon paboThbl,
BbIBOJOB M NPEANIOXKEHUN, HOCALLMX OOLMIM XapakTep, BbINOMHEHWe rpaduyeckon 4YacTu npoekta He
cooTBeTcTBYloLLee TpeboBaHmam ECKL, 3aTpyaHeHUs npu OTBETAx Ha BOMNPOCHI;

— OLEHKa «HeyAoBNeTBOPUTENbLHO» MpucBamBaeTcsa 3a cnaboe n HeENnorHoe packpbiTUE TeMbI,
HeCaMOCTOSATENbHOCTb W3MOXEHUss mMaTepuana, BbiBOObl M MPEANOXeHWsi, Hocdawme obwmin xapakTep,
OTCYTCTBME HarfnsgHoro npeacraBnieHns paboTbl U OTBETOB Ha BOMPOCHI.

7.2 PexoMeHOaLuMm no caMOCTOATENTIbHOMY U3YYEHUI0 TEM

CamoctoaTensHas pabota oby4aoLmxcsa no JaHHOW AUCLMNIIMHE BKITOYAET psid 3Tanos:

- NOoAroToBKa K MEKUMOHHBbIM 3aHATMAM (M3ydeHWe OTAEerbHbIX BOMPOCOB MO pPeKoOMeHayemMoun
nutepartype, KOHCNEKTMPOBAHME NUTEPaTYPHbIX NCTOYHMKOB, NpopaboTka MaTtepuanos Nekumi);

- NMOArOTOBKA K NPAaKTUYECKUM 3aHATUSM (BbIMOMHEHNE OOMALUHWUX 3aJaHuii, MOArOTOBKa OTBETOB Ha
KOHTPOrbHbIE BONPOCH!, 0DOPMIIEHNE BbINOMHEHHbIX PpaboT);

- BbIMOSNIHEHME KYpCOBOro npoekta « KoMnboTepHoe NpoeKkTMpoBaHne TeNNO0OMEHHbIX annapaToBy.

Ons obyyarowmxca 3a04HON hopmbl 0OyYeHMS NPeLyCMOTPEHO COCTaBfIEHME OMOPHOro KOHCMeKTa
nekuun no Temam, Kotopble NMMBO He paccmaTpuBalTCa Ha nekuusx, Nmbo B pabote obcyxpgaetca elle
O[MH BO3MOXHbI MOAX0[, K paccMaTpuBaemoi npobneme.

HeaTenbHoCTb 0Oy4atoLLlerocs: NoAroToBka ONOPHOIO KOHCMNEKTa nekunn (Ha OymakHoOM HocuTene 1 B
dopme BuaeonpeseHTauUn), CaMOOLEHKA; BbICTYMMEHNE C [OOKMaAoM; ydacTue B OOCYXOEeHUU Apyrux
OOKNaaos..

KoHcnekmupoeaHue. KoHcnekTupoBaHue, npeactaBnser cobon cucTtemMaTuanpOBaHHYIO, JTOrMYeCcKu
CBSA3HYI0 (POPMY 3anuvCy, BKITHOYAOLLYIO BbIMUCKU, TE3UCbl, AOMOSIHEHHbIE MbICMIAMU U KOMMEHTapuUsiMu
obyyvaroweaocsi. B KOHCMEKT MOryT BOWTU Takke OTAENbHbIE YacTu TEKCTa, UMTUPYEMble LOCHOBHO, DaKThbl,
npumepbl, uUndpbl, cxembl. KOHCMEKT MOXeT ObiTb TeKcTyanbHbIM M CBOGOAHBIM. B TekcTyanbHbIX
KOHCMEKTax [JOMMHUPYKT UuuTaTbl aBTOPaA, BbIMUCLIBAOTCS BbIBOAbI, JalolimMe SpKyld U METKYH
hOpMYyNMpPOBKY TOrO WM WMHOrO nonoxeHusd. CBoOOAHbIE >Xe KOHCMEKTbl COCTaBnAlTCA B Buae
CMCTEMATU3MPOBAHHOM 3an1cK NONMOXEHUA N3ydaeMoln Npobnembl COBaMn KOHCMEKTUPYHOLLLETO.

KoHcrniekm nekyuli LOMKEH MMETb CrEAYIOLLYI0 CTPYKTYPY:

1. OCHOBHbIE MOHATUA N NX ONPEAENEHUS;

2.  0coBGEeHHOCTU OOBLEKTOB, MX OCHOBHbIE CBOWCTBA, XapakTEPUCTUKX, NapameTpbl;

3. 3agaum (Npobnembl) TEOPETMYECKOrO W/UMM NPaKTUYECKOrO M3ydYeHUst 0OBHEKTOB, UX CO3L4aHus U
NPUMEHEHNS;

4. wmeTofgbl, cpeactBa M CNOCOObI UX TEOPETUYECKOrOo W/UMM  MNPaKTUYECKOro U3ydeHus W
COBEPLLEHCTBOBAHMS;

5. meToapl, cpeacTtea 1 cnocobbl kayecTBa 0O bEKTOB;

6. CcOBpeMEHHble TEHOAEHLMU U MNEPCNEKTUBbI Pa3BUTUS HAYKU M MPaKTUKM B LAHHOW NpeaMeTHOWN
obnactu.

TexHvka 3anucert B KOHCMEKTE WHAMBUAyanbHa, HO €CTb PsSA NpaBuil, KOTOpPblE MOIYT MPUHECTU
nonb3y ero COCTaBWUTENID: HAYMHaAs KOHCMEKT, criedyeT 3anucaTb aBTopa M3y4aemoro NpousBefeHusl, ero
HasBaHWe, UCTOYHMK, F4e OHO ONybNMKoBaHo, rod n3gaHusa. MNMopsiAoK KOHCNEKTUPOBAHMS:

a) BHMMAaTeNbHOE YTEHME TEKCTa;

6) Nouck B TEKCTE OTBETOB HA MOCTABSIEHHbIE B U3y4aeMOl TeMe BOMPOChI;

B) KpaTkoe, HO YETKOE M NMOHATHOE U3NOXKEHNE TEKCTA;

r) BblAENEeHne B 3anncu Hanbonee 3HauYnMbIX MECT;

[) 3anucb Ha NosisiX BO3HMKAKOLLMX BOMPOCOB, NMOHATUN, KATETOPU 1 CBOUX MbICIIEN.

Banucu 8 ¢opme mesucos, nnaHos, aHHomauul, ¢hopMynupPo8oK orpedereHul. Bce
nepeyYncrieHHble opMbl MOMOralT ObICTPOM OpueHTauum B MNOArOTOBMIEHHOM Martepuane, nogdope
aprymMeHTOB B MOSb3y UMW NPOTUB KAKoro- nNbo yTBEPXKAEHWUS.

Cnosapb noHsmul u kamezoputi. CocTaBneHne crioBapsi nomoraeT ObiCTpee ocBavBaTb HOBblE
MOHATUMS W KaTeropuu, yBepeHHee MMK onepupoBaTtb. [1040OHbLI croBapb CregyeT BECTU YeTKo,
pa3bopuunBo, 4TobbI YO06HO BbIN0 MM Nonb3oBaTthes. VI3 npuBeaeHHoro B YMK rnoccapust HyXKHO K Kaxxaomy
ceMunHapy BblOMpaTb MOHATUSA, OTHOCALLMECS K U3y4yaeMon TemMe, ObbedMHATb UX MOrMyeckor CXemou B
COOTBETCTBMM C BONPOCAMUN CEMUHAPCKOIO 3aHATUS.

Bce eudbi camocmosimesibHol paboTbl OLIEHUBAOTCS MO CNeayoLLMM nokasaTensam:

- COOTBETCTBME CoAepXaHus BbIOpaHHOM TemMe nccnenoBaHuns;
- HOBM3Ha MHOopMaLUK;
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- apryMeHTMPOBaHHOCTb BbIBOAOB U 3aKIOYEHWI aBTopa.

Oo6wun anropnuTM CamMmocCtToATesrIbHOro N3y4eHmsa TemMmbl

1) O3HaKOMUTBCS C peKOMEeHO0BaHHOM y4ebHON NUTepaTypor 1 ANEKTPOHHBIMU pecypcamu no Teme
(opreHTUpysICb Ha BONPOCHI ANA CAMOKOHTPONS)

2) Ha aToi ocHoBe COCTaBUTb PA3BEPHYTLIN NIlaH U3NOXEHUS TEMbI

3) BbibpaTtb hopMy OTYETHOCTU KOHCMEKTOR (MlaH — KOHCMEKT, TEKCTYarnbHbIi KOHCMEKT, CBOOOAHbI
KOHCMEKT, KOHCMEKT — cxema)

2) ObopMUTb OTYETHBIN MaTepman B yCTaHOBIIEHHON (hOpMe B COOTBETCTBUM METOANYECKUMMU
pekoMeHZaumsamMm

3) MNpoBecT CaMOKOHTPOSIb OCBOEHUSI TEMbI MO BONPOCaM, BblAaHHLIM NpenogaBaTenem

4) rlpe,Cl,OCTaBVITb OTYETHBLIN MaTepuan npenogaBaTersio no corfnacoBaHnio C Beaywnm npenogasartesiem

5) MoAroToBUTLCA K NPeayCMOTPEHHOMY KOHTPOSIbHO-OLIEHOYHOMY MEPONPUSATUIO MO pe3ynbTaTtam
CaMOCTOATENIbHOIO NU3y4eHWsl TEMbI

6) MNpuHATb y4acTme B ykazaHHOM MeponpuaTun, NPoWTK pybexHoe TeCTMpoBaHne No pasgeny Ha
ayaMTOPHOM 3aHATUW U 3aKMYUTENBHOE TECTUPOBAHNE B YCTAHOBMEHHOE ANs BHEayguTOPHOWN paboThl
Bpems

Mpouenypa oueHNBaHUA 3HaHWUN

lMocne wu3ydeHus Kkaxgoro pasgena npoBOAUTCA PYOEXHbIN KOHTPONb. PyBexHbin KOHTpOmb
OCYLLECTBMAETCH C Lenblo onpeaeneHns kavyectsa npoBedeHus obpasosaTenbHbIX YCryr No AUCUUnivHe,
ANA OUEHKN CTeneHn OOCTWMKEHUSA 00y4varouMUCs COCTOSHWSA, ONpeaensemMoro LeneBbiMU YyCTaHOBKaMu
AVCUMMAWHBI, a Tawkke Ans (opMMPOBaHUSA KOPPEKTUPYIOWMX MepOonpusaTUiA. PyBexHbIn KOHTpOrnb
OCYyLLEeCTBMAETCA NO pasgenam AUCUMNNMHBI B COOTBETCTBMU C NNaHOM. PyBexHbI KOHTPONb COCTOUT U3
BbIMOSIHEHNA 3a4aHWA Ha MPaKTUYECKMX M CEMMHAPCKMX 3aHATUAX M BbINOMHEHMSA TeCToB NO pasgenam
AVCLUNINHBI.

CamocTtosiTenbHoe n3y4yeHue TemMm no Kypcy

Obyvarowemycs Heo6x0AMMO CaMOCTOSATENBHO N3YYNTb CriegyloLme TeMb:

Pa3desn1 2. Pabouyas nporpamma gucumnnuHbl «lpouecckl 1 annapaThbl NULLEBbIX NPOU3BOACTBY»

Tema: MexaHudeckue npouecchl. W3menbyeHve U Krnaccudukauma TBepAblXx MaTepuanos.
lMpeccoBaHne

[Mocne camocToATENbHOrO W3yvyeHWs TeM criegyeT OOpPMUTL OTYETHLIM MaTepuan B BuUAE
KOHCNeKTa.

7.2.1 WKAINA N KPUTEPUN OLLEHUBAHUA

- OUEHKa «3a4YTeHO» BbICTABMSETCS, ecnu obyyarowulics OgOpMUIT OTYETHbIA MaTepuan B
COOTBETCTBUM C TPeBOBaHNAMMU M HA OCHOBE CaMOCTOSITENbHO M3YYEHHOTro MaTtepuarna, CMOr BCECTOPOHHE
PacKpbITb TEOPETUYECKOE COAEpPXaHNe TEMbI.

- OLUEHKa «He 3a4TeHO» BLICTaBMSAETCH, eCnu obydarowulics HeakkypaTHO OOPMUIT OTYETHBI
mMaTepuan Ha OCHOBE CaMOCTOSITENbHO MW3YYEHHOTO MaTepuana, He CMOr BCECTOPOHHE PacKpbiTbh
TeopeTuyeckoe coepaHue TeMbI.

7.3.BxoaHoOM 1 TeKyLwmi (BHYTPMCEMECTPOBLIN) KOHTPONb Xo4a U pe3ynbTaToB y4eOHoON
paboTbl oby4atoLlerocs

Bx00OHOU KOHMPOJib NPOBOAMTCA C LIENbl0 BbISIBIEHUS] pearnbHOW FOTOBHOCTU OGy4Yalolmxcsa K
OCBOEHWIO [aHHOW AMCUMMAWHBLI 3a CYeT 3HaHWA, YMEHWM W KOMMEeTeHLUUA, CHOPMUPOBaHHLIX Ha
npeawecTBYOLWNX AUCUMNNMHAX. TemMaTuyeckas HanpaBleHHOCTb BXOAHOIO KOHTPOMNS — 9TO BOMPOCHI,
CBSi3aHHble C NOAOOPKON PEXMMOB TEXHOMOrM4Yecko oOpaboTKM Cbipbsi XUBOTHOIO WU PacTUTENBHOIO
MPOUCXOXOEHMS 1 NULLEBbLIX UHIPEAMEHTOB, MeTOA4aMu NPOAYKTOBOro pacyeTa B Npon3BOACTBE.

7.3.1 BOIMNPOCbI onst BXogHOro KOHTPOns

KomnbloTepHoe MopenvpoBaHWe TEXHOMOrMYECKNX NPOLLECCOB B NULLLEBON NPOMbILLSIEHHOCTMW.
Teopembl nogobusa B MogenMpoBaHMM TEXHONOMMYECKUX NPOLLECCOB.

TennoBble kpuTepun nogobus, uUn4eckmin CMbICN KpUTEPUEB.

Kputepun nogobus pexxmumoB ABWMXEHUS XXUOKOCTEN N ra3os.

MapannensHasa n nocnegosatenbHasa paboTa UeHTpobeXHbIX HaCOCOB.

dopmyna CTokca npu rpaBUTaLMoOHHOM pa3feneHve AUCNepPCHbIX CUCTEM.

oukwnE

18




7. ®opmyna CTokca npu LEHTPOOEXHOM pa3feneHne HeogHOPOOHbBIX CUCTEM.

8. Cnocobbl MHTEHCHMdUKALNS TEMNMOBbLIX MPOLECCOB.

9. TexHonornyeckne annapaTbl C NCEBAOOKMKEHHBIM CITOEM.

10. lMpouecc MukpomnbTpaLun HEOAHOPOAHbLIX CUCTEM.

11. YcTponcTBO 1 npasuna akcnnyaTauumn TennoobMeHHON annapaTypbl.

12. lNpouecc BbinapuBaHus, ABWXKYLLAA cuna npoecca.

13. KoHcTpykumun abcopbepos, ancopbepos.

14. Mpouecc cywkn, asmxyLlas cuna npouecca. Cnocobbl MHTEHCUdMKaumm npouecca.
15. YcTponcTBo v npuHLMN paboTbl KpUCTannmM3aTopos.

16. YCTpOWMCTBO 9KCTPaKUMOHHbBIX annapaToB A4 BbilenaynBaHus.

LUKANA U KPUTEPUMN OLULEHUBAHUA
OTBETOB Ha BOMPOChI BXOAHOIO KOHTPOSIS

- OLEHKa «3aymeHOo» BbiCTaBnsieTcs obyyalolleMycsi, ecrnm BOMPOC PackpbIT, BO BPEMS AMCKyCCUU
BbICKa3bIBaeTCs COOCTBEHHAsA Touka 3peHust Ha obcyxaaemyto npobrnemMy, 4EMOHCTPUMPYETCsl CNOCOBGHOCTL
aprymMmeHTnpoBaTb AOKa3blBaeMble NOJIOXEHUNA N BblBOAbI.

- oOueHKka «He 3aymeHO» BbLICTABNAETCH, ecnuM obyyalwunca He cnocobeH pfdokasatb W
aprymeHTMpoBaTb COOCTBEHHYIO TOYKY 3PEHUSA MO BOMPOCY, HE CMOCOBEH CCbiNaTbCsl Ha MHEHUs] BeOYyLUMX
cneumanucToB no obcyxaaemor npobneme.

7.3.2. TeKywWwmn KOHTPOJIb yCNeBaemMocTu

B TeueHne cemecTpa, MPOBOAWTCHA TEKYLUMIA KOHTPOSb YCMEeBaemMoCTW MO AWCLMMNAMHE, K KOTOPOMY
obyyarowutics [omkeH 6bITb NOATOTOBIEH.

OTtcyTcTBME NPONYCKOB ayAMTOPHBLIX 3aHATUWA, akTMBHas paboTa Ha NpakTUYecKnx 3aHATMAX, obliee
BbINOMHEeHne rpadmka y4ebHon paboTbl ABNATCS OCHOBAHMEM AN NONYYEHUS NONOXUTENbHON OLEHKM No
TeKyLLeMy KOHTPOHO.

B kauecTBe TeKyLLero KOHTPONsa NCMNoNb30BaH ONpoc.
BOMPOCDbI ans camonoAroToBKU K NPakTUYECKUM (CEMUHAPCKUM) 3aHATUAM

B npouecce NoAaroToBKM K NMpakTUHECKOMY 3aHSATUIO ODy4valolMiAcst nayyaeT NpefcTaBreHHbIE HUXeE
Bonpocbl. Ha 3aHAaTUM obyvyarowjulics AEMOHCTPUPYET CBOM 3HAHUSA MO U3Y4YEeHHbIM Bomnpocam B ¢hopme
YCTHOro oTBeTa.

1. Kakomy o6Liemy 3aKkoHy NOAYMHAKTCS NPOLIECCHI MULLEBOWN TEXHOMNOrMn?
2. Knaccudmkaumsi OCHOBHbIX NPOLECCOB MULLIEBOM TEXHOMOMN
3. Kakumu oCHOBHbIMY TENNOMU3NYECKUMM CBONCTBAMU XapaKTepU3yTCs NULLIEBbLIE NPOAYKTbI U
cblpbe?
UTo Takoe BA3KOCTb? B kakux eguHuLax namepseTcs BA3KOCTb?
Kakasi cyllecTByeT CBA3b MeXAy PasfMyHbiMy eauHMULLAMN BA3KOCTN?
UTo Takoe TennoemkocTb? YeM oHa xapakTepmusyeTcs 1 B Kakux eanHuLax namepsaeTca?
[ante onpegenenune koaddurumeHTa TENNONPOBOAHOCTU. B kaknx eanHMLax oH namepsietca?
OcHoBHble TeopeMbl Teopun nogobusi. B kakom cnydae npumMmeHseTca Teopust nogobusa?
OnemMeHTbl TEOPUU pasMepHOCTH
0. MNMpumeHeHne MeTofa aHanu3a pasmepHocTei. B kakom crnyyae npyuMeHaeTcs MeToa aHanuaa
pa3mMepHOCTEN?
11. CooTHoLWEeHNe Mexay Teopren Nogodusa 1 aHanM3om pasMepHOCTEN
12. YcnoBus rugpoanHaMmmyeckoro nogodusi. OCHOBHble KpuTepun nogodus. B yem 3akntoyaerca
nosnHoe ruapoanHaMmmyeckoe nogobue?
13. B yewm 3akniovaeTcs pun3MYECKMIn CMbICN Ymcna dnnepa?
14. B 4em 3aknoyaeTcs pmamdecknii cmbicn Yncna PenHonbaca?
15. B yem 3akntovaeTca gumamyeckmii cmbicn yncen Maxa u Kowmn?
16. Mopobwue n mogennpoBaHMe NPoLECCOB KOHBEKTUBHOMO TEMSIOMaccoobMeHa
17. B yem cocTouT nogobure npoLeccoB KOHBEKTUBHOMO TeNoobmeHa?
18. YT0 xapaktepuayet 4ncno HyccenbTta?
19. B 4em chusmyeckuin cmbicn ymncna Mekne?
20. Yto xapaktepusyet unucrno lNpaHatna?
21. bespa3mepHble NnepemMeHHbIe (YMcna nogoduvs) n ypaBHEHUSA Nogooms
22. Ycnosusi nogobusi ousnyeckmx npoLeccoB
23. MeTtop aHanusa pasmepHOCTen
24. MopenvpoBaHue nNpoLeccoB KOHBEKTUBHOIO TEMI000MeHa

BOo~N O A
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25.
26.
217.
28.
29.
30.

3L
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47.
48.
49.
50.
51
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Kakune cyLLecTBYIOT peXunmbl OBMKEHUS XXNAKOCTU? MNosCHUTE NX 0COBEHHOCTU 1 OTANYMSA
OCHOBHbIE NOHATUSA O ABWKEHUN XNOKOCTH

YpaBHeHne bepHynnu Anga naeansHON XUOKoCTH

YpaBHeHne bepHynnu anga peanbHOWM XUOKoCcTn

M3mepeHne cKopoCcTn NOTOKa U pacxoaa XXUOKocTu

Mo KakoMy KpUTEPUIO MOXHO CyaWUTb O CYLLLECTBOBAHWUM SAHHOIO PEXUMa OBWKEHNS XXUOKOCTU?
MoxHO nn 3apaHee NPOrHO3MpoBaTb PEXUM ABUXKEHUS XUAKOCTN?

3anuwunte opmyny yncna PenHonbaca v coenanTe eé aHanms

dakTopbl, onpegensowne ABMKeHe XNOKocTu

Pacnpegenerune ckopocTein OBMKEHUS XXUOKOCTU B KpYrMbIX Tpybax

lMoTepu sHeprum (Hanopa) npu ABWXEHWM XMUAKOCTM no Tpybam. Popmyna dapcu-Bencbaxa
[laTb xapaKkTepucTuky ffaMmMHapHOMY PeXnmMy OBWKEHWUS XXUOKOCTH

[ante onpegenexHne nNMHeHbIM NOTEPAM 3HEPTMM (Hanopa) Npu ABWKEHWUN XMAKOCTU No Tpybam
UT0 HasbIiBaeTCsa rmapaBnnyeckum yaapom

UTo Ha3bIBaeTCA TOHKOW CTEHKOW U Pa3HOBUAHOCTM OTBEPCTUN B HEN?

[daTtb xapakTepucTuky TypbyneHTHOMY pexnmy OBVKEHWNS XXUOKOCTM

[Hanite onpegeneHme MecTHbIM NOTEPSAM 3HEPrnK (Hanopa) Npu ABWKEHUW XXMOKOCTH o Tpybam
[MpUYMHBI BO3HUKHOBEHUS rMapaBnmMyeckoro yaapa

Kaknmm BbiBatoT cxatnsa? OnpeaeneHne koadduumneHTa cxatums

MepeuncnnTb dakTopsbl, onpegensiolme ABWKEHNE XUAKOCTU

[HaiTe onpeaeneHmne HanopHOMY ABWXEHUIO XUOKOCTH

Kaknmun cnocobamy MOXHO YMEHbLUWNTL CUIY rMapaBnuyeckoro yaapa?

HasHaveHue u knaccudukaumsa Hacagok

OCHOBHbIE NONOXEHNSA r’MapaBnNM4YecKoro pacyeTa

KnHeTuka rpaBuTaumMoHHOro OCaxaeHus

Knaccudumkauns TennoobmeHHbIx annapatos. Oblee onpeaeneHne TennoobMeHHbIX annapaTos
TennoBown 1 KOHCTPYKTUBHbBIN pacyeT TennoobMeHHoro annapara

Kak knaccudumumpytotcs Tennosble annapatbl?

OnuwmnTe KOHCTPYKLUIO TEMNOOOMEHHOIO KOXXYXOTPYOHOro annapaTta

Onuwunte NpuHLMN AEACTBUS KOXKYXOTPYOHOro TennoobmeHHoro annapara

Onuwunte KOHCTPYKUMIO annapaTta Tuna «Tpyba B Tpybe»?

YCTPOWCTBO U NPUHLMN AEWCTBUS BaKyyM-BbINapHbLIX YCTAHOBOK

YCTpONCTBO M NpuHLMN paboTbl pacnbifiMTENbHbIX YCTAHOBOK

KpaTkasi xapakrepucTuka LIMKNOHHbLIX annapaTos

C kakom uenblo Npou3BoaAT BbICYLLUMBaHNE BRaXHbIX MaTepuanos?

Buapl cyLiku

B yem 3aknoyaeTca craTtmka CyLkn?

Kakune cyLlecTByIOT BMAbI CBA3W Bnaru ¢ matepmanom?

B uem 3akntovaeTcsa KMHETMKa CYLIKN?

Y70 Ha3bIBaeTCs BNaronpoBOAHOCTBLIO M TEPMOBNAronpoBOAHOCTLIO?

MeToguka NOCTPOEHMS KPMBOW CYLLKA

MeToanka NoCTPOEHNsT KPUBOW CKOPOCTU CYLLIKM

YpaBHEHUS CKOPOCTU CYLLIKU

MaTepuanbHbIi 6anaHc npouecca KOHBEKTUBHOW CYLLKU

TennoBow 6anaHc npoLiecca KOHBEKTUBHON CYLLKM

7.3.3. WKAINA U KPUTEPUN OLUEHNBAHUA
€amoroAroToBKM No TeMamM CEMUHAPCKUX 3aHATUN

- OUEeHKa «3a4meHOo» BbICTaBNnAeTCA, eCliin o6yqa+ou.w||7|c;| Ha OCHOBE CaMOCTOATEJIbHO U3Yy4YEeHHOIro

maTepuana, CMOr BCECTOPOHHE PacKpbiTb TEOpeTUdecKkoe coaepxaHue TeMbl. Bnageet meTtogukamu npu
peLUeHnn NpakTUYecKnx 3aaad.

- OUeHKa «He 3a4YmeHO» BbICTaBNAETCA, eClin 06yqarou.w||71c;| HeaKKypaTHO ocbopmvm OTYETHbIN

MaTtepuan B Bnae nNUCbMEHHOro onpoca Ha OCHOBE CaMOCTOATESIbHO U3Y4YEeHHOro Martepuana, He cMor
BCECTOPOHHE pacCKpbITb TeOpeTU4eCKoe coaepxaHmne TemMbl. 3anyﬂ,HﬂeTCﬂ pewaTb npakTn4yeckne 3agadn.

8. CpepcrtBa ons py6exHoOro KOHTpons

BOIMNPOCbI ons npoBeaeHus pybexxHOro KOHTpons

Pasdensbi 1-3 TeopemuyecKkue 0CHO8bI HayKu O Npoueccax u annapamax nuuwieebix rnpouseodcme

2udpomexaHu4YecKue rnpoyecchl, mensoebie Npoyecchbl
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44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.

MpeameT n 3agaum Kypca “lNpouecchl 1 annapaTbl NMLWEBbLIX MPOM3BOACTB”

MoHATMA npouecca, onepauumu, annapaTa. HenpepbiBHbIE, Nepuognyeckme n KomOHMpoOBaHHbIe
npouecchl

Knaccudurkauusa npoweccos no Bugam v npusHakam. [BuxyLuasa cuna npoLeccos

TpeboBaHusi, NpeabsBAseMble K annapaTam MuyLLEBLIX MPOU3BOACTB

Mmppaennyeckme npouecchbl

MoTepn rmapoaAMHaMUYECKOro Harnopa Npu ABMXKEHUM XUOKOCTM B TpybonpoBoae
MapaBnmMyeckme mMalluuHbI

CyLLHOCTb, Ha3Ha4YeHWe 1 BUAbl NnepemeLllmBaHmns. Tunbl mewanok. CTeneHb 1 MHTEHCMBHOCTb

. nepemeLumBaHns
. OucneprupoBaHnue. Bugsl agucneprupoBaHuns

. CywHOCTb aMynbrupoBaHus u HasHadyeHue NMABoB. OMynbCcopbl

. Bugbl gucnepcHbix cuctem. CteneHb gucnepcHoctn. CpegHun pasmep YyacTvl AMCnepcHon dasbl.
. MeToapbl 1 xapakTepuCcTMKn AMCNEPCHBIX CUCTEM

. N'omoreHnsauus. CywHOCTb, HasHavYeHue. KnanaHHbIn romoreHm3aTop

. Mowika, napameTpbl 9DEKTUBHOCT MONKU

. MeHoobpasosaHne 1 B3GUBaHue. [azocogepkaHme

. [NceBOooxmxeHne, CyLLHOCTb, Ha3Ha4veHue. NepBas 1 BTopast KpUTU4eckue ckopocTu. NMopos3HOCTb
. OcaxpgeHve n otctanBaHue. Pexxumbl ocaxxaeHns. dopmyna CTokca Ansa pacyeta CKOpoCTy

. ocaxgeHusl. Cunbl, 4ENCTBYOLIME Ha YacTuly B npouecce ocaxaeHns. OTCTOMHUKK. yTur

. UHTeHCcUrKaummn npoLecca ocaxaeHus

. Cnocobbl 04MCTKM ra3oB. YCTPONCTBA AN pa3fenieHnsi ra3oBblX CUCTEM, pyKaBHble (unbTpbI,

. LMKMOHbI

. ®unbTpoBaHue. CywHOCTb U Ha3HayeHne. OCHOBHOE ypaBHeHUE ounbTpoBaHus. Bugpl

. unbTpoBaHus. MaTepuanbHbIi 6anaHc

. UenTtpndyruposarue. Bugbl ueHTpudyr. Paktop pasgeneHus

. Knaccudmkauns Tennosbix npoueccos. [ABmxyLlas cuna

. OcHoBHOEe ypaBHeHuWe Tennonepegayn. TemnepaTypHbin Hanop. KoadduumeHT Tennonepegayn,
. U3NYECKUn CMbICH, €ANHULIbI U3MEPEHNS

. Bugbl oTHOCKMTENBHOTO ABMXEHMSA TennoobMeHHbIx cped. CpeaHsAs pa3HOCTb TemnepaTyp

. Cnocobbl nepegaym TennoTol. [Nepenada TennoTbl TEMNONPOBOAHOCTLI0. 3akoH Pypbe

. Nepepayva TennoTebl nyyeucnyckaHnem. 3akoH CtedaHa-bonbLmaHa. JlyyeuncnyckartenbHas

. cnocobHocCTb Tena

. YpaBHeHue Tennosoro 6anaHca

. Mepepayva Tennotel kKOHBeKUMeH. CBOGOAHANA 1 BbIHYXAEHHAsH KOHBEKUUA. 3akoH HbloToHa

. MacTtepnszaums. CywHocTb 1 HasHayeHune. Pexxnmbl n annapatbl. Kputepuin MNactepa

. Ctepuynusauus. Pexxumbl n cnocobbl. Annapatsl. KoadduumeHT cTepunusyioero A4encTams

. Beinapueanue. CywHocTb, npumeHeHmne v uenun npouecca. MatepmanbHbin 6anaHc.

. OcHoBHble annapaTbl BakyyM-BbiNapHOW YCTaHOBKU N UX Ha3Ha4yeHue

. Annapartbl AnNs HarpeBaHUs 1 OXnaxgeHus

. Bngel kanopusartopos, cxeMbl annapaToB U NPUHLMN UX paboTbl

. Bugbel koHgeHcaTopoB, cxeMbl annapaToB M NPUHLUA UX paboThbl

. MNoHaTue Tepmokomnpeccun. Cxema Bakyym-BbiNapHOM YCTAHOBKMN C TEPMOKOMMIPECCOPOM

Pa3desibl 4. MaccooGmeHHble npouecchbl

MaccoobMmeHHble npouecchl. Knaccudpukaums

MonekynsapHasa auddyaus. MNepsbi 3akoH duka. Maccootgada. 3akoH LLykapesa
OcHoBHOe ypaBHeHMe Macconepeaayn. CpeaHsas pasHOCTb KOHLEHTpauun
A6copbums. CywHOCTb U Ha3HayeHne. MaTtepuanbHbin 6anaHc. Annaparhbl
Apncopbums. CylHOCTb U HasHayeHne. MaTtepuanbHbin 6anaHc

MexaHn3m npolecca CyLUKu1 1 ero HasHavyeHue. MaTtepuanbHbii 6anaHc

$opmbl CBA3M BNarM ¢ MaTepmanom

KpwvBble CyLLKM 1 CKOPOCTU CYLLKM

Buabl CyLLKM U OCHOBHbIE annapaTbl, MCNOMNb3yeMble B MPOMbILLIIEHHOCTM
Pektndukaums n neperoHka. MatepuanbHbii 6anaHc

OKCTpakums, CyLHOCTb 1 npuMeHeHne. MaTtepuanbHbii 6anaHc

MapameTpbl aHEKTUBHOCTH NpoLiecca aKCTpakumm. Cxema nonyyeHus caxapa us caxapHom
CBEKIbI

PacTtBopeHue. CywHOCTb 1 Ha3HaveHune. MNMapameTpbl 3hPEKTUBHOCTM MpoLecca
Ctagun npouecca pacTBopeHus. Annapartbl

Kpuctannumsaums. CylwHOCTb U HazHayeHne. Cnocobbl KpucTannmnsaumm
AnnapaTbl Ansg NpoBeaeHns npouecca kpuctannmsaumm. MatepmanbHbii 6anaHc.
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9. [MpomexyTouHas (cemecTpoBas) aTTecTauusa obyyaroLWwmnxca

9.1 HopmaTtuBHas 6a3a npoBegeHus

npOMe)KYTO"IHOﬁ aTrTectTauumum 06yqarou.mxc;| no pe3ynbTaTam n3dyvyeHnda aAUCUUNIIUHDbI:

1) pencteyowee «lMonoxeHne o TeKyLIEM KOHTPOSe YCNeBaeMoCTM, MPOMEXYTOYHOW aTTecTaumu
obyvatowmxcs no nporpamMMam Bbicllero obpasoBaHusi (bakanaBpuat, crneuuManuteT, marucTpaTypa) M
cpeaHero npodeccnoHansHoro obpasoanusa B Pre0QY BO Omckuin FTAY »

9.2. OCHOBHbI€ XapaKTepPUCTUKMN

npome)KyTquoﬁ aTrectTauuum OGy‘-IaI-OLIJMXCiI no utToram nm3yv4yeHumsda gUCUUNIIUHLI

Uenb
NPOMEeXYTOYHOMW aTTecTauum -

yCTaHOBIIEHME YPOBHSI AOCTUXEHMS KaXkabiM oby4datowmMmMes Lenem
00y4yeHns No AaHHOW OUCLMMNITMHE, U3NOXEHHbIX B N.2.2 HAaCTOsLEN
nporpaMmbl

Popma
NPOMeXKYTOYHOW aTTecTauum -

JK3aMeH

MecTo 3k3ameHa

B rpachmke yuye6Horo npouecca:

1) noAroToBKa K 3K3aMeHy 1 caaya dKk3amMeHa OCyLLecTBMAseTCH 3a
CYET y4ebHOro BpemeHn (TpyAOEMKOCTHM), OTBEAEHHOMO Ha
3K3aMeHaLMOHHYIO CeCcCuto Ans obyyaloLwmxcsi, CPOKM KOTOPOM
yCTaHaBMMBaKTCA NPMKa3oM MO YHUBEPCUTETY

2) pata, BpemMs 1 MEeCTO NPOBEAEHUS dK3amMeHa onpegensdeTcs
rpadmKoM CAavn 3K3aMeHOB, YTBEPXKAAEMbIM AeKaHOM
BblMycKaloLlero pakynoreta

Popma 3k3ameHa -

nucbMeHHbIU

Mpouenypa nposeaeHuUs
dK3aMmeHa -

npegcraeneHa B OHAEe OLeHOYHbIX CPeaCcTB Mo ANCUMNIVHE
(cm. MpunoxeHue 9)

OK3amMeHaUuuoOHHasA nporpamma
no y4ye6HoM gucumnsivHe:

1) npeacTaBneHa B hOHAE OLLEHOYHbIX CPEACTB MO AUCLMNINHE
(cm. MpunoxeHue 9)

2) oxBaTblBaeT pasgernbl (B COOTBETCTBMM C M. 4.1 HAcToALEero
OOKYMeHTa)

MeToaunyeckue matepuansl,
onpegensowue npoueaypbl
OLleHMBaHUS 3HAaHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OOHAE OLEHOYHbIX CPEACTB MO AMCLUMITUHE
(cm. MpunoxeHue 9)

9.3 BOMPOCHI

And NoAroToBKU K UTOroBOMY KOHTPOJIHO - 9K3aMeHY

Ponb npoueccos w annapatoB B pasButne TexXHomlormm w O60pyLI,OBaHI/IF| MSACHOWN

OcHoBHble NPU3HaKn KJ'IaCCI/I(bMKaLI,I/II/I npoueccos u annapaTtos.
Teopwﬂ nogobus kak meToq mMoaennpoBaHuA NpoLueccos.

MeToguka pacyeTa TemnepaTypbl MHOTOCITOMHOWN CTEHKW.
TexHonornyeckun cnocob MHTeHcnmkaunm TennoodbmeHa.
MmopoanHamuyeckasn Teopus TennoodbmeHa - Teopus MNpaHaTna.
KoHCTpyKTUBHbIE CNOCOBLI MHTEHCUdUKALIUKM TENNooOMeHa.

1.
NPOMbILLNIEHHOCTH.
2.
3.
4, MepBasa Teopema nogobus.
5. Btopas Teopema nogobus.
6. TpeTbsa Teopema nogoodus.
7. KoHBEKTMBHbLIV CNOCO6 nepegayn TeNnOThlI.
8. KoHOyKTUBHBIN cnocob nepenaym TennoTbl.
9. PapguwauunoHHbIi cnocob nepegayn TennoTol.
10.  OcHOBHoOe ypaBHeHUe Tennonepenayu.
11.
12.
13.
14.
15. Tennosow 6anaHc npouecca TennoobmeHa.
16. KoadbdumumeHT pereHepaumm TeNOThI.
17.  TlpsAMOTOYHbLIE pereHepaTopbl.
18. [poTNMBOTOYHLIE pereHepaTop.l.
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19. CpaBHuTenbHasa OUeHKa NPSMOTOYHbBIX M MPOTUBOTOYHbBIX pEreHepaTopoB.
20.  Pexumbl KUNeHUs xmakoctu. PakTopbl, BAUAIOLWME HA MPOLLECC KUNEHMWS XNOKOCTH.
21. KnneHune xngkoctu B 60nbliom obbeme. KpnBasi KUNEHUs XXNOKOCTHU.
23.  [lepBblin 1 BTOPOW KPM3MC TENNOOTAAUM NPU KUMEHUUN XKUOKOCTHN.

23. MHTeHcMdmKaums npoLecca KUNeHus XXnaKkocTu.

24.  Tlpouecc KoHaeHcauun napa.

25.  KoacbduumeHT TennooTaayuun npu KoHAeHcauuu napa.

26. Knaccudumkaumsa KOHOeHCaToOpOoB, CpaBHUTENbHAs OLleHKa annapaTos.
27.  TloBepxHOCTHbIE KOHAEHCATOPbI.

28. KoHaeHcaTopbl CMeLLeHNS.

29.  WNHTeHcudmkaums npouecca KoHAeHcauuy napa.

30. MaTepwuanbHbIin 1 TennoBon 6anaHc BbinapuBaHus

31. Tlpouecc BbinapuBaHue Npu aTMocepHOM OaBNEHUN

32. TllpocTas BakyyM-Bblnapka

33. Bakyym annapatbl ¢ TEpMOKOMMNPECCUEN BTOPUYHOTO napa

34. Tlpouecc cywku. Kpmeasi CyLLKW, KpMBasi CKOPOCTU CYLLKK.

35.  Knaccudmkaumsa HeOgQHOPOAHbIX CUCTEM.

36. lpouecc otctanBaHus. Popmyna Crokca.

37.  Tpouecc ueHTpuyrmpoBaHums.

38. VIHEPUWOHHbIE NbINeyrnoBUTENN.

39.  UuknoHHble annaparbl — Knaccuukauusa u NpuHUUN AenNCTBUS.

40.  TpWYMHbI NOBbLILLEHHOTO MbIfIeyHOCA NPU LMKIOHHOW O4YMCTKE BO3dyXa.
41. Cnocob obHapyeHns 3abMBLLErocsi NOpoLLKa B LINKIOHE.

42. Cnocob obHapyXeHus pasrepmeTusaunm LMKIoHa.

43. MHTeHCcMdmrKaumsa LMKINOHHOW OYMCTKE BO3ayXa.

44.  Mokpasi ouncTka — ckpybbepbl.

45, MeHHble NbineynosuTenn.

46.  OnekTpoocaxaeHue yacTtuu,.

9.3.1 WWKAJA U KPUTEPUU OLIEHUBAHUA

PesynbTaTbl 9K3amMeHa OMPeaensitoT OUeHKaMW «OTIIMYHO», «XOPOLLOY», «YAOBMNETBOPUTENLHOY,
«HEYOOBNETBOPUTENBHOY» N OOBABNAIOT B AEHb 3K3aMeHa.

OueHKy «omJIu4HO» BbICTaBNAT 0byqarowemycs, rnyboko 1 NPOYHO OCBOMBLLEMY TEOPETUYECKNIA 1
npakTudeckun matepuan gucuunnuibl. OTBET AOMMKeEH ObITb JTOMMYHBIM, TPAMOTHbIM. CTyQeHTY HeobXxoaumo
nokasaTb 3HaHWE He TOMbKO OCHOBHOMO, HO W [OMOMHUTENBHOrO MaTepuana, ObICTPO OPUMEHTUPOBATLCS,
oTBeYasi Ha AonosHuUTenNbHbIE Bonpockl. Obyyarowulicss [omKeH cBOGOAHO CNpaBnsATbLCA C NOCTABMNEHHBIMU
3agavamu, npaBuiibHO 060OCHOBbLIBATL NMPUHATbLIE PELLEHUS.

OueHky «xopowoy» 3acnyxuBaet obyvyarowjulics, TBEpAO 3HaWWMA NporpaMMHbIN  MaTepuan
OVCUMNIUHBI, TPamMOTHO M NO CywecTBy wu3narawowuin ero. He cnepyeT p[onyckaTb CyLLECTBEHHbIX
HeTOYHOCTEW NPW OTBETaX Ha BOMPOCLI, HEOBXOAMMO NPABUNBHO MPUMEHSITb TEOPETUYECKUE MONOXKEHMS
npuv peLleHnmn NpakTUYeckmx 3agad, BrnageTb onpeaeneHHbIMU HaBblkamMu 1 NpUeMamMm UX BbINMOSHEHUS.

OueHky «ydoenemeopumesibHO» TMony4yaeT obyyarowulcsi, KOTOPbIA WMEET 3HaHWUS TONbKO
OCHOBHOrO Martepwuana, HO He YCBOWI ero getanu, UCNbITbIBAaeT 3aTPygHEHUS NPU PELLEHNN NPaKTUYECKMX
3apay. B oTBeTax Ha nMocTaBneHHble BONPOCHI 0OyyarowumMcss ONYyLEeHbl HETOYHOCTU, AaHbl HE4OCTAaTOYHO
npaBubHble hOPMYNMPOBKK, HapyLLEHa NOCNef0BaTENbHOCTL B U3MOXEHWUM NPOrPpaMMHOro matepuana.

OueHka «HeydoesiemeopumersibHO» FTOBOPUT O TOM, YTO Ob6yyarowulicss He 3HaeT 3Ha4YUTeNbHON
YacTM martepuana no AWCUWNIUHE, OOMYCKAEeT CYLIECTBEHHble OLWMWOKM B OTBETAX, HE MOXET PeLInTb
npakTudeckme 3agadn Unu pellaeT ux ¢ 3aTpyaHEHUSIMU.

10. UHdopMaumoHHOe U MeToauYeckoe obecneyeHue y4eGHOro npouecca no AUCUUNINHe

B cooTBeTCTBUM C AENCTBYHOLWMMM rocyaapCTBEHHbIMM TpeboBaHMaAMM NS peanu3auun y4ebHoro
npoecca no gucuunnumHe obecnevmBaroLLen kadeapon paspabaTbiBaeTCs U NOCTOSHHO COBEPLUEHCTBYETCS
y4ebHo-meToamdeckun komnnekc (YMK[), cooTBeTCcTBYOLWUIA AaHHON pabo4der nporpaMmMe 1 npunaraemblii
K Hen. MNpwu pa3paboTtke YMK[ kachenpa pykoBoACTBYETCS YCTAHOBIEHHLIMU YHUBEPCUTETOM TPeOGOBaHUSMU
K ero CTpykType, cogepxaHuto n ocpopmneHmno. B coctaB YMK[ BXogaT nepeyvmcneHHble HUXe 1 apyrue
WUCTOYHMKKN y4ebHOW 1 y4ebHOo-MeToan4Yeckon uHopmauum, cpeactasa HarnsagHOCTY.

OnekTpoHHasa Bepcusa aktyansHoro YMK[, apgantupoBaHHas Ans obydaroLmxcs, BbICTAaBNAETCH B
NMHpopMaLMOHHO-06pa3oBaTeENLHOM Cpefie yHMBepcuTeTa.

NEPEYEHb
nutepaTypbl, pEKOMEHAYEMON ANA U3yYeHUs AUCLUUMIINHbI
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ABTOp, HanMeHoBaHue, BbiXoAHble AaHHble

HocTtyn

1

Bobnwukosa, T. B. lNMpouecchl n annapaTtbl NULWEBbLIX MPOU3BOACTB : y4ebHoe
nocobue / T. B. Bobnukosa, C. H. Wnkikos, A. B. MNepmskos. - CtaBponons :
AIrPYC CtaBpononbcKoro roc. arpapHoro yH-ta, 2013. - 212 c. - ISBN 978-5-
9596-0958-0. - TekcT : AMEKTPOHHbIN. - URL:
https://znanium.com/catalog/product/514571. — Pexxum gocTyna: no nognucke.

http://znanium.com

Mpoueccbl 1 annapatbl NUWEeBOW TexHomnoruu : yvyebHoe nocobue / C. A.
Bbpeauxun, A. C. bpeguxuH, B. I". XKykos, 0. B. KocmogemMbsaHckuniA. — CaHKT-
MeTepbypr : JlaHb, 2021. — 544 c. — ISBN 978-5-8114-1635-6. — TekcT :

http://e.lanbook.com

ANEKTPOHHbIN // JlaHb : 3neKkTpoHHO-OubnuoteyHas cuctema. — URL:
https://e.lanbook.com/book/168675. — Pexum poctyna: p[ns asBTOpM3.

nonb3oBaTtenem.

Y¥xuH, b. B. Imapaenuka : y4yebHoe nocobue / b. B. YxuH. — Mockea :

®OPYM : UHOPA-M, 2019. — 464 c. — (Bbicliee obpasoBaHue). - ISBN 978-

5-8199-0380-3. - TekcT : 3MNEKTPOHHBIN. - URL: http://znanium.com
https://znanium.com/catalog/product/1014434. - Pexum pgocTtyna: no

NOANUCKe.

AnekceeB, . B. BupTtyanbHbin nabopaTopHbIi NpakTUKyM MO  Kypcy
"Mpoueccbl M annapatbl NULeBbLIX NponsBoAcTB": y4ebHoe nocobue / . B.
Anekcees, N. N. Bpuaenko, H. W. JlykuH. — Cankr-lMeTtepbypr : JlaHb, 2011. -
144 c.

HCXB

Octpukos, A. H. lMNMpouecchl n annapaTbl NULLEBLIX NPOU3BOACTB : y4eb. ans
By3oB / A. H. Octpukos, O. B. Abpamos, A. B. llornHos. - CaHkT-neTepbypr :
MMOP[, 2012. - 616 c. - ISBN 978-5-98879-124-9. - TeKCT : 9NeKTPOHHbIN //
OBC "KoHcynbTaHT ctygeHTa" : [canT]. - URL
https://www.studentlibrary.ru/book/ISBN9785988791249.html. - Pexum
AOCTyNa : No NoAmnucke.

http://www.studentlibrary.ru/

KupcaHoB, B. B. [T[lpumeHeHne TepmOSanekTpudyeckmx Moaynen B
NacTepu3aLMoOHHO-OXNAaaNTENbHbIX YCTaHOBKaxX ANnd  obpaboTkM  XKuakmx
nuLLeBbIX NPOAYKTOB : MoHorpadus / B. B. KupcaHos, B. H. KpasueHko, P. ®.
dunoHos. - Mockea : ®IOY BIO MIrAY, 2011. - 88 c. - ISBN 978-5-86785-
273-3. - Tekct : 3NEKTPOHHbIN. - URL:
https://znanium.com/catalog/product/422487. — Pexxum goctyna: no nognucke.

http://znanium.com

Mywesast NPOMBILLINIEHHOCTb © Hay4YHO-NPOU3BOACTBEHHBIN XypHan - Mocksa :

Muwesas npom-cTb, 1930 HCXB
MnakcuH, KO. M. lNpouecchbl M annapaTtbl NULWEBbLIX NPOU3BOACTB : y4ebHUK

ans Bysos / 1O. M. lMnakcuH, H. H. Manaxos, B. A. JlapyH. — Mocksa : HCXB
KonocC, 2008. - 758 c.

CnpaBO4YHMK TexHonora Mono4vHoro npoussoactBa . — CaHkT-leTepbypr. :

rMoepg, 2002 — T. 7 : O6opyooBaHMe MOMOYHbIX MpeanpuaTui HCXE

(cnpaBoyHuk-kaTarnor) / B. A. Camonnos, IN. . HectepeHko, O. KO. Tonmaues.
- 2004. - 828 c.

Wymsukun, HO. N. MpomblwneHHble agcopbunoHHblie npouecchl / LWymMsukuin
FO. UN. - Mocksa : KonocC, 2013. - 183 c. (Y4ebHukn n y4eb. nocobus ans
CTYLOEHTOB BbicW. y4yeb. 3aBepeHun) - ISBN 978-5-9532-0656-3. - TekcT :
anektpoHHbIn /[ OBC "KoHcynbTaHT ctygeHTta" : [camT]. - URL
https://www.studentlibrary.ru/book/ISBN9785953206563.html. - Pexum
JoCTyna : No NoANucke.

http://www.studentlibrary.ru/
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NEPEYEHb
PECYPCOB MHdJOPMAuMOHHO-TEHEKOM!VIYHI/IKALII/IOHHOVI CETU «<MHTEPHET»
N NOKAJIbHbIX CETEVN YHUBEPCUTETA,
HeobXxoAUMbIX AN OCBOEHUSA AUCLMNNUHDI

1. YaaneHHble 3neKTPOHHbIe ceTeBble y4eOHble pecypcbl BpEMEHHOro AoCTyna,
cdopmupoBaHHblie HA OCHOBaHMU NPAMbIX AOFOBOPOB C NpaBooGnagaTenamm
(aneKkTpoHHble 6MbnuoTeyHble cuctembl - IBC),
MH(OPMaALMOHHbIE CNPABOYHbIE€ CUCTEMbI

HavnmeHoBaHue HocTtyn
OneKkTpoHHO-bubnmoteyHas cuctema «MN3gatenscrsa JlaHby. http://e.lanbook.com
OneKTPOHHO-0MbNMoTeYHasi cuctema Znanium.com http://znanium.com

OneKkTpoHHO-6MbnunoTeyHasa cuctema «AnNekTpoHHas bubnmnoTteka

TexHnyeckoro BY3a» («KoHcynbTaHT cTyaeHTa») http://www.studentlibrary.ru

CnpaBo4Has npasoBas cuctema KoHcynbTaHTlnoc JlokanbHas ceTb
yHMBeEpcuTEeTa
2. OneKTpoHHLIE ceTeBble Y4YeOHble pecypchl OTKPbLITOro gocryna:
Cant xypHana «Mono4yHas NpoOMbILLINIEHHOCTbY http://moloprom.ru/
MpodeccnoHanbHble 6a3bl JaHHbIX https://clck.ru/MC8AQ
3. ONeKTpOoHHbIe y4eOHbIe U y4ebHO-MeToAnYEeCKMe pecypcehbl, NOAroTOBNEHHbIE B YHUBEPCUTETE:
ABTOp(bI) HaumeHoBaHve Ooctyn
lMpakTMKym no npoueccam W  annaparam
NULLEBbIX Npon3BOACTB c aneMeHTamu
Munnep H.A. KOMMbIOTEPHOrO MOJENUPOBaHNA B CUCTEeMax HCXE
Nucun MA. MathCAD un  Maple. Pasgen  "lpouecc
Tennonepegayn”: ydeb. nocobue/ ; Om. roc.
arpap. yH-T. - Omck: M3g-Bo OMIAY, 2008. - 87 c.
MpakTMkym no npoueccam U  annapatam
NULLEBbIX Nnpon3BOACTB c anemMeHTamu
Mucun MLA. KOMMbIOTEPHOTO MOZENUPOBaHUsi B  cuUCTEeMax
MathCAD wun Maple. Pasgen  "lpouecc HCXB
HarubunHa H.A. BbiMnapuBaHusi moroka": y4ye6. nocobue/ . A.
Jlucun, H. A. Harnbuna; Om. roc. arpap. yH-T. -
Owmck: N3g-Bo OMIAY, 2005. - 59 c.
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TMPUJTIOXXEHUE 5

lNpumep oghopmeHuss mumyrbHO20 ucma nosicHumerssHou 3arnucku KI1
dopmat A4

®EJEPANBHOE NOCYOAPCTBEHHOE BIOOXETHOE OBPA30BATEJIbHOE YYPEXOAEHNE
5 BbICLWEIO OBPA3OBAHNA
«OMCKUN TOCYOAPCTBEHHbLIN ATPAPHBIN YHUBEPCUTET MMEHW MN.A. CTOJTIbINNHA»

ArpoTexHonornyeckuin dakynbteT

Kadbenpa npogyKToB NUTaHMS U NULLEBOIN GMOTEXHOOTNM

Hanpasnenwune nogrotoskn 19.03.03 MNpoayKTbl NMTaHMS XMBOTHOIO MPOUCXOXOEHUS
Mpodunb « TexHonornsa Msica u MACHbIX NPOAYKTOBY»

NOACHUTENBbHAA 3AMUCKA

K KypCOBOMY MPOEKTY rno AvcumnimHe «lpouecchl 1 annapatbl NULLEeBbIX MPOU3BOACTBY
Ha Temy:
«MPOEKTUPOBAHUE TPYBYATOIO AMMAPATA OnNA NACTEPU3ALUNU NMPOOYKTA»

BbinonHun(a) ct. rp.

®.N.0.

MNpoBepuna: y4y. cTeneHb, y4. 3BaHne
®.1.0.

Omck 20__
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