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BBeaeHune

1. Hactosiwee wu3paHne 4BRSIETCA OCHOBHbIM OpPraHU3aunoOHHO-METOAMYECKMM LOKYMEHTOM
y4yebHO-MeToanYecKkoro Komnnekca no AUCUUNMHE B COCTaBe OCHOBHOW  NpodyecCUOHarnbHOW
obpasoBaTtenbHon nporpammel Bbicwero obpasosaHusa (OMNOIM BO). OHo npegHasHadyeHO cTaTb AN HUX
MeToaNYEeCKOM OCHOBOW MO OCBOEHUIO JAHHOW ANCUUNIUHBI.

2. CopepxaTenbHOM OCHOBOW AN pa3paboTKM HACTOAWMX MEeTOAUYECKMX YKasaHWi nocnyxuna
Paboyas nporpamma OUCLMNIMHBI, YTBEPXAEHHAsA B YCTAHOBMEHHOM NOPSAAKE.

3. MeToanyeckne acnekTbl pa3BuTbl B y4eOHO-METOAMYECKOW NnuTepaType M gpyrux paspaboTtkax,
BXxoaaLwwmx B coctaB YMK no gaHHom ancuyunnuHe.

4. [octyn oOy4yaloLMXCSs K 3MEKTPOHHOM Bepcun MeToauveckMx yKasaHum Mo U3YydeHUHo
ONCUMNINHBI, 0becneyeH B MHpOpMaLMOHHO-06pa3oBaTesibHOM cpede yHMBepcuTeTa.

Mpn 3TOM B SMNEKTPOHHYHO BEPCUIO MOTYT ObiTb BHECEHbI TEKYLLME WM3MEHEHUSI U LOMNOSIHEHUS,
HanpaBlieHHbIE Ha NOBbLILLIEHWE Ka4yeCcTBa HACTOSILLMX METOANYECKNX YKa3aHUN.

YBaxaeMble o0yuarouiuecs!

MpucTtynas K usyyeHunto HoBon Ana Bac ydebHom AUCUMMAWHBI, HAYHUTE C BAYMYMBOIO NPOYTEHUSA
pa3paboTaHHbIX Ana Bac kadenporn cneumnanbHbIX METOOUYECKMX YKa3aHWA. OTO nomoxeT Bam BoBpewmsi
MOHSITb U NPaBUIMbHO OLIEHNTL ee posb B Bawwem obpasosaHuu.

O3HaKOMUBLLMCb C OpraHn3auMoHHbIMK TpeboBaHnAMK Kadeapbl MO 3TON AUCLUNIMHE U COU3MEPUB
C HMMK cBOW cuilbl, Bbl cMOXeTe caenaTtb 0CO3HaHHbINM BbIOOP COOCTBEHHOWM TaKTWKM M cTpaTernm yyebHown
aeaTenoHocTH, ybepedb cammx cebst OT Hepa3yMHbIX PeLLeHWI A NO OTHOLLEHUIO K HEN B Ha4Yane cemecTpa, a
He TOorga, Korga yxe cTaHeT no3gHo. Mcnomb3ysa aTu ykasaHus, Bbl 6e3 AONONHWUTENbHBLIX OCHOXHEHWN
nogovigeTe K NPOMEXYTOYHOW aTTecTaumu nNo 3TOW AUCLMNMMHE. YCNEeLWHOCTb aTTecTaumm 3aBUCHT, Npexae
Bcero, oT Bac. Ee 3amor — puTmMudHas, ueneHanpaBneHHasi, BAaymuumBas yyebHasa paboTa, B uensx
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.I'Iepeqe|-|b KOMMeTeHuMn ¢ YKazaHuemMm 3TanoB WUX CbOpMVIpOBaHMiI B pe3ynbTate OCBOE€HUA

y4yebHOM AUCLMNIIUHDI:

B pesynbTate 0CBOEHUS OUCLMNIMHBI 06yyarouwulicss AomkeH obnaaatb cneayowmmMm KOMNeTeHLMSAMMN:

KomneTteHuun,

Koa un KoMnoHeHTbI KoMneTeHuun,
B hopmMupoBaHumn .
KOTOPbIX 33A6ACTBOBAHA HauMeHoBaHue dopmMupyeMbie B pamkax AaHHOW AMCUMNINHDI
AMCLMIIWHA WHAnkaTopa (kak oxuaaembli pesynbTaT ee OCBOEHMS)
OOCTUXEeHUN
ko HAVMEHOBAHME KOMNETeHLIM 3HaTb U ymeTb fenarb BNageTb HaBblkaMu
noHnmaTb (aencrteoBatb) (MMeTb HaBbIKKM)
1 2 3 4
O6wenpodceccnoHanbHblie KOMNEeTEeHLUU

OMNK-3 | CnocobeH NO-2o0nk-3 3HaTb cnocobbl | YMeTb Bnagetb
ncrnonb3oBaTb PaspabatbiBaet | n MeToAbl | pa3pabaTbiBaTb (MpuMeHATb)
3HaHus TEXHOMOormyeckn | paspaboTkm TexHonormdyeckne | paspaboTaHHbIMUK
WHXXEHEPHbIX € npoLecchbl ¢ TEXHOMOorMyeck | npouecchl, TEXHOJTOrMYECKUMMN
npoLieccos npu | obecneyeHneMm | UX npoLeccoB | obecneyvnBatoLne | npoLeccamm
peLLeHnn BbICOKOrO obecneynBatoLl, | BbICOKMIA YPOBEHL | 0bGecneyvnBatoLLnmm
npodeccnoHarnbH | YPOBHS ve BbICOKMIA | 3HeprocbepexeH | BbICOKUI YPOBEHb
bIX 3agad n | aHeprocbepexe | ypoBeHb msaun 3HeprocbepexeHns u
akcnnyaTauum HUS 1 3Heprocbepexe | Ucrnonb3oBaHUs NCNoNb30BaHUSA
COBPEMEHHOI0 NCNONb30BaHUSA | HUSA N | HOBEMLLMX HOBEMLUNX
TEXHOJTOrMYECKOro | HOBEWLIMX MCNONb30BaHUS | OOCTUXEHUN OOCTUXEHUN TEXHUKN
obopynoBaHus U | AOCTUXKEHUI HOBEMNLLNX TEXHUKN
npmbopos TEXHUKU BOCTUKEHNN

TEXHUKU
CnocobeH UAO-lonk4 3HaTb YmeTb npumeHaThb | Bnagets metogamm
OCYLLECTBNATb [leMoHCTpupyeT | CyLHOCTb 3HaHus TEOpPEeTU4ECKOro
TexHorormyeckne 3HaHus TEXHUYECKNX TEXHUYECKNX pac4yeTa,

OMNK-4 | npouecchl CYyLLHOCTH npoLeccoB npoLeccos NPOEKTUPOBaHUSA U
npons3BoacTBa TEXHUYECKNX npon3BoACTBa nponsBoacTea onTuMusauum
NpoayKToB npoLeccos NPOAYKTOB NpPOOYKTOB pa3nuyHbIX
YKMBOTHOIO npon3BoacTBa XXMUBOTHOTO XXUBOTHOTO npoLieccos "
NponCXoXaAeHUs NpoayKTOB NMPOUCXOXAEHN | MPOUCXOXAEHUS annapaTtoB MNULLEBbIX

XXNBOTHOIO 2 npon3BOACTB
NPOVCXOXAEHUSA
NO-3onk -4 3HaeT cnocobbl | YmeeT BnaneeT HaBbIkaMu
O6ocHoBbLIBaeT | 000CHOBaHUSA U | 0OGOCHOBLIBATb W | OCO3HAHHOIO "
n peanunsyet peanusauun peanu3oBatb paunoHaneHoro
NPOEKTUPOBaHN | NPOEKTUPOBAHU | MPOEKTUPOBAHUE | UCMOSNb30BaHUA B
e 2 TexHonormdecknx | Gygywen
TEXHOMOrMYECKN | TEXHOMOIrMYECK | NPOLEeccoB N | npodeccrnoHanbHom
X MPOLIECCOB 1 WX MPOLECCOB M | NPOMU3BOACTBEHH | AE€ATENbHOCTU
NPOV3BOACTBEH | NMPOM3BOACTBEH | bIX MOMELLEHWUN pasnnyHbIX TMNOB
HbIX HbIX annapatoB U MalluH
nomeLleHnn rnomMeLleHnn NULLLEeBOro
Ha3Ha4YeHus.




1.2. OnucaHue nokasaTesnien, KPUTEPMERB U LUKas OLeHUBAHUA U 3TanoB POPMMPOBAHUA KOMNETEHLMN B paMKax AUCLUNIIUHBI

YpOoBHU CChOPMUPOBAHHOCTN KOMNETEHLMIA

KOMMNEeTeHUnA He

MUWHUManbHbIN cpeaHui BbICOKUM
ccopmmnpoBaHa
OLueHKM chOPMUPOBAHHOCTN KOMMNETEHLMUI
2 3 4 5
OueHka OueHka OueHka «xopowio» QOueHKa «omiu4Ho»
«HeydoeiemeopumernbHoO» «y008/1emeopumesnibHo»
MokasaTtenb XapakTepuctmka ccpopMUpPOBAHHOCTN KOMNETEHLIMM DopMbI 1
WHaekc u Koa OLEeHNBaHNS — KomneTeHuus B nonHom CbopmMmpoBaHHOCTb CbopmmpoBaHHOCTb CbopmmpoBaHHOCTb cpencTsa
HasBaHue nhAnkaTopa WHavkaTopei 3HaHUs, ymeHns:, | Mepe He copmupoBara. KOMMeTeHLMM KOMMETEHLMM B LiENOM KOMMETEHLM NOTHOCTLIO KOHTPORS
KkomneTeHuun | ACCTWKEHWM KoMneTeHUuu HaBbIKU VmetoLumxcst 3HaHWi, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET chopMMpoBaHHs
KoMneTeHLmm (BnageHuns) YMEHWIA 1 HaBbIKOB MUHUManbHbLIM TpeGoBaHNAM. TpeGoBaHNAM. KOMMEeTeHLMN
He[O0CTaTOuHO ANS peLleHnst TpeboBaHUAM. MmetoLumxcsa 3HaHuiA, MmetoLumxcsa 3HaHuiA,
nNpakTU4ecKmx Mmetowmxcst 3HaHui, YMEHUI, HABbLIKOB U YMEHUI, HABbLIKOB U
(npodpeccunonanbHbIX) 3apad YMEHWIN, HaBbIKOB B MOTVBALMK B LLEENIOM MOTUBALIMK B NOSTHON
LienioM JOCTaTo4HO ANA | A0CTaTOYHO ANS peLueHus Mepe [0CTaTo4YHO ANs
peLleHns NpaKkTUYeCcKnX CTaHAApTHbIX PEeLUEHNS CITOXHbIX
(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 MmeToabl
pa3paboTku TEXHOMNOTN4eCcKnNX pa3paboTku pa3paboTku pa3paboTku
TEXHOMNorn4yecknx | npoLeccoB TEXHONMOrMYEeCKNX TEXHONOTN4YeCKNX TEXHOMNOTNYeCKNX
npoLieccos obecneunBatoLLmne BbICOKUI npoLieccos npoLeccos npoLeccos
obecneuvBatoLme | ypoBeHb aHeprocbepexeHus obecneyuvBatoLe obecneyvBatoLe obecneynBatoLLnxX
BbICOKUIA YPOBEHb | W MCMOMNb30BaHUA HOBEWLLNX BbICOKUI YPOBEHb BbICOKWI YPOBEHb BbICOKWI YPOBEHb
3HeprocbepexeHn | OOCTWKEHUA TEXHUKN 3HeprocbepexeHns n aHeprocbepexeHns n aHeprocbepexeHns un
aun 1cnonb3oBaHus MCNonb30BaHNA HOBEWLLUMX | WCMOSb30BaHWS HOBEMLLMX
Mcnonb3oBaHus HOBEWLLNX JOCTUKEHUIA [OCTUXKEHUIA TEXHWKM AOCTUXKEHUIA HayKn
HOBEMLLNX TEXHUKN
" 3OK3aMeH,
DOCTUXKEHWUIA 2
OrK-3 NO-20nk.3 TEXHUKU KypcoBo#n
YmeTb He ymeeT paspabaTbiBaTtb Mmetowmecs ymenus [octaToyHo ymeeTt B nonHoi mepe ymeet MPOEKT, TECT,
Hanunuve ymenun pa3pabatbiBaTh TexHonornveckve npoLecchb MWHVUManbHbLl  Ans pa3pabatbiBaTh pa3pabatbiBaTh onpoc
TexHonornveckve | obecneymBatoLye BbICOKUI pa3paboTku TexHonornyeckune TexHonornyeckune
npoLiecchl, YpPOBEHb 3HeprocbepexeHns TEXHONOIMYECKMX npoteccol npoteccol
obecneyvBatoLime | 1 UCMONb30BaHUS HOBEWLLINX npoueccos obecneyvBatoLe obecneyvBatoLe
BbICOKUIA YPOBEHb | [OCTUMXEHUA TEXHUKN obecneymBatoLe BbICOKWI YPOBEHb BbICOKWI YPOBEHb
3HeprocbepexeHun BbICOKWI YPOBEHb aHeprocbepexeHns n aHeprocbepexeHns n
aun aHeprocbepexeHns n MCnonb3oBaHNsA HOBEWLLMX | WCMOSb30BaHWS HOBEMLLMX
1cnonb3oBaHus ncnonb3oBaHus OOCTUKEHNIA TEXHWNKN OOCTUKEHUIA TEXHWNKN
HOBEWLLNX HOBEWLUNX JOCTUXKEHUI
OOCTUKEHWUIA 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 TEXHONOrMYECKNX
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 TEXHOMOrM4YecKnx Oyaywiewn Gyaywen

npodeccroHanbH | AEATENbHOCTU PasnnyHbIX npoL,eccoB 1 npodeccnoHanbHomn npodeccroHanbHom

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

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 3J1eMeHTOB AUCLUUNTIUHDbI

2.1. OpraHn3aumnoHHas CTPyKTypa, TPYAOEMKOCTb U NilaH U3y4YeHUsi QUCLUNIIUHbI

TpynoemMkocTb, Yac
Bupg yuebHowm paboTbl cemectp. kype
OYHas 3ao4yHas opma
Ne cem. 4 cem. | 2Kypca |2 Kypca
1. KoHTakTHas pabora 108 2 16
1. 1 AyAUTOpHbIE 3aHATUSA, BCEro 72 2 10
- nNekymmn 28 2 2
- MpaKTU4YeCcKne 3aHATUS (BKNYas ceMmnHaphbl) 44 - 8
- nabopartopHble paboTbl - - -
1.2 KoHcynbTauuu 36 6
2. BHeayauTOopHasa akageMuyeckas pabora 36 34 119
2.1 ®ukcupoBaHHble BUAblI BHeayAUTOPHbIX
caMocTosiTeNbHbIX paborT:
BbinonHeHwe u cgaya/3awmTa MHaNBMAYanbHOro/rpynnoBoro
3apaHua B Buae*™
- KyppCc0o8020 rpoekma 24 - 24
2.2 CamocTtosaTenbHoe usly4yeHme TeM/BOnNpocoB 6 34 75
nporpamMmabl
2.3 CamonoaroToBKa K ayANTOPHbIM 3aHATUAM - 10
2.4 CamonopgroTtoBKa K y4acTUIO U 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
AUCLUUNJINHLI: 3ayeTHble eAUHULbI 5 1 4
lNpumeyaHue:

* — cemMecmp — O5151 O4HOW M OYHO-3a04HOW (POPMbI 0BYyYEHUsI, KYpC — Aa 3a04HON PopMbl 06yYeHus;
** — KP/KTI, pedepaTtalacce/npeseHTaumm, KOHTpOnsHon paboTbl (4118 o6yyaroLmxcsa 3a04Hom hopMbl

00y4yeHus), pacyeTHo-rpadmyeckon (pacyeTHo-aHaNUTUYECKon) paboTsl 1 ap.;

2.2. YKpynHeHHas cogepxaTtenbHas CTPYKTypa y4e6HOM ANCUMNNuHbI M 06wan cxema ee peanvsauumn

B y‘-leﬁHOM npouecce

()
b
TpynoemkocTb pasgena v ee pacnpezeneHie no sugam Ec
y4e6How paboTbl, Yac. < =)
= S
5 Q
E 8 = g_ T
AyauTopHasi paboTa BAPC o SO o ©
Jo I3 Ha
3aHATUSA S© Z S o)
OMep 1 HaMMeHoBaHue <a o3 @ o
pasgena oUCLUMIUHGI. < g 2 5 <5 < E
YKpYynHeHHbIE TeMbl pasgena = o~ Q 5 I 2>2 2 S Q
g s | 32| 2| ¢ 5; |23k Z3
=l (= = o2 o I o o 2 g5ac® o O
© 9 g ] o 2 9] o |g9c E o
] Q ) T8 = g o a3 <3 o X
@ = E < 8 @) o 5 T E g_
I o
® 3 L8 o < < ) e
22| ®© * 8 o 2
cC [ =
ol
e
1 2 3 4 5 6 7 8 9 10 11
OuyHasa hopma o6y4eHus
Teopemuyeckue oCHO8bI HayKu 6 6 2 4 X
0 | o npoueccax u annapamax
nuuweebix npouszsodcme OrK-3
l'udpaenuyeckue npoyeccoi 35 14 6 8 X 9 12 12 OriK-4
1 | 1.1 'mgpocTtatuka. M'mapoanHamuka 4 2 2 X
1.2 MoTepu rMagpognHaMmnyecKoro 4 2 2 X




Hanopa npu ABUXEHWUU XUOKOCTU B
TpybonpoBoaax
1.3 'vapasnuyeckne malunHbl 6 2 4 X Onpoc,
TudpomexaHuYyeckue npoyecchbl 27 12 6 6 X 9 6 TecTMpo
2.1 Knaccudmkaumsa npoueccos BaHue, OrnkK-3
pasgeneHns Heo4HOPOAHBIX 4 2 2 X Kn OlK-4
cuctem. [NepemelunBaHmne XUOKNX
N CbINy4nX CMeCeMn.
2.2 dunbtpoBaHne. OCHOBbI 4 2 2 X
MemBpaHHOW TexHOoMnornm
2.3. KoHcTpyKuum 4 2 2 X
UNbTPOBanbHbIX U MEMOpPaHHbIX
annapaToB
Tennoesle npoyecchbl 43 22 6 16 X 9 12 12
3.1. Tennonepegaya 6 2 4 X
3.2. AnnapaTbl ANSA HarpeBaHusa 1 6 2 4 X
oxnaxgeHusa
3.3. Beinapusaxue 10 2 8 X
MaccoobmeHHble npoyecchl 33 18 8 10 X 9 6
4.1. OcHoBbl MaccoobMeHa 6 2 4 X
4.2.Cywika nULeBbIX NPOAYKTOB 6 2 4 X
4.3.Kpuctannmsaums n 3 2 1 X
pacTBopeHue
4.4. CopbLMOHHbIEe Npouecchl 3 2 1 X
lMpomexyToyHas atTectauus 36 x x x x x x Ok3ameH
W1oro no ancuunnuue | 180 72 28 44 0 36 36 24
3aouHasa chopma obyueHus 2 Kypc
Teopemuyeckue OCHO8bI HayKu
0 npoueccax u annapamax
nuuwjeebix npoussodcme
ludpaenuyeckue npouyecchbl 36 2 2 X X 34
1.1.M'mgpocTaTtuka, 13 1 1 X X 12
rmgpogvHamuvka Onpoc, | OlK-3,
1.2 ToTepu ruapoamMHamuyeckoro | 13 1 1 X X 12 Tectupo | OflK-4
Hanopa npu ABWXEHUW XWOKOCTU B BaHue,
TpyGonposoae K
1.3 M'magpaBnuyeckne MaluuHbI 10 X X 10
WToro, 4 36 2 2 X X 34
ao4yHasa popma o6y4eHus 3 Kypc
lT'udpomexaHuveckue npoyeccobl 40,5 2,5 0,25 2 X 2
2.1  Knaccudukaums npoueccos 15 1 0,1 0,5 36 Onpoc, | OlK-3,
pasgeneHus HeoQHOPOOHbIX Tectmpo | OlK-4
cucteMm. [lepemelunBaHnE XUOKUX BaHue,
U CbiNy4nx cmecen KM
22 dunbTpoBaHue. OcHoBebl 15 1 0,1 0,5
MemBpaHol TexHonorum
2.3 KoHcTpykumm cunbTpoBaHHbix | 10,5 0,5 0,05 1
1 MeMbpaHHbIX annapaToB
TennoBble npouecchbl 45,5 2,5 0,5 2 X 2
3.1. Tennonepeaaya 0,75| 0.2 1 41 24 Onpoc, | OMK-3,
3.2. Annapatbl Ans HarpeBaHusa u 0,75 0,2 0,5 Tectupo | OrlK-4
oxnaxgeHusi BaHue,
3.3. BuinapusaHue 1,0 | 0,15 0,5 K
MaccoobmeHHbIe npouecchl 49 5 1 4 2
4.1.0OcHoBbI MaccoobmMeHa 1,25 | 0,25 1 42 Onpoc, | OlK-3,
4.2.CyluKa n1uleBbIX MPOOYKTOB 1,25 | 0,25 1 Tectupo | OrlK-4
4.3.Kpuctannmsaums 7] 1,25 0,25 1 BaHve,
pacTeopeHue Kn
4.4.Cop6LmMOHHbIE MPOLIECChI 1,25 | 0,25 1
[MpomexyToyHas atTectaums, 4 9 x X x X X X OkK3ameH
WAToro no gucumnnuHe, 4 144 10 2 8 X 6 119 24
Bcero, 4 180 12 4 8 X 6 153
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3. O6wwue opraHn3aLoHHbIe TpeboBaHUsA K y4ebHoM paboTe oGyuyarowerocs

3.1. OpraHusauus 3aHATUIN U TpeboBaHUA K y4ebHoM paboTe obyyatowerocs

OpraHunsaumsi 3aHATUN NO AUCUUNANHE HOCUT LMKNMYECcKUA xapaktep. o yeTblpém pasgenam
npeaycMoTpeHa B3aMMOyBs3aHHasA Lienoyka yv4eOHbIX paboT: siekyusi — camocmosimeribHasi paboma
obyuyarwuxcs (aydumopHasi u eHeayOumopHasi). Ha 3aHaTuMaAX cTygeHdeckas rpynna nosyqaet
3afiaHusa U pekoMeHaaLumm.

[na cBoeBpeMeHHON nomoLwM obyvalwmMca npyu  M3yYeHUn OUCLMNNUHBL  Kadeapon
OpraHu3ylTCa WHOMBUAOYANbHbIE W TPYNMNOBblE KOHCYNMbTauuMW, YCTaHaBNMBAETCs BpeMsi npuema
BbINOSIHEHHbLIX paboT. o nToram u3ydeHust OUCLMMNIIMHBbI OCYLLECTBISIETCS aTTecTtaumsi CTydeHTa B
dopme ak3ameHa.

YuntbiBas CTaTyC AUCUMUMNINUHBI K €€ U3YYEeHUI0 MpeabsBhsOTCS Creaylolme opraHn3aumoHHble
TpeboBaHus:
- obsizaTenbHoe nocelleHne oby4yaroLmMXcs BCEX BUAOB ayANTOPHbIX 3aHATUN;
- BeJeHMue KOHCMNEKTa B X04e NEKUNOHHbIX 3aHATU;
- KayeCcTBeHHasi CaMOCTOsATENbHAsA NOArOTOBKA K MPaKTUYECKUM 3aHATUSM, akTuBHasa pabota Ha HUX;
- aKTMBHasi, pUTMUYHas CamoCTOATENbHas ayauTopHas u BHeayguTopHas pabota obyvatouierocs B
COOTBETCTBMM C NNaHOM-rpadmkoM, NpeacTaBneHHbIM B Tabnvue 2.4;
- CBOEBpPEMEHHas caada npenogaBaTeriio OTYETHbIX JOKYMEHTOB MO ayAUTOPHBLIM W BHEAYLUTOPHbBIM
Buaam pabor;
- B CNnyyae Hanuuusi NponyLeHHbIX obydaroWwmMmMmesa 3aHATUR, HeoBX0OUMO NONYYUTb KOHCYNbTaLWo
Mo NOAroToBKE M 0YOPMITEHUNIO OTAENbHBLIX BUOOB 3a4aHuN.

[na ycnewHoro oCBOeHMs1 Kypca, obOyvarulemycs npegnaratiorcs y4ebHo-MHpOopMaUnOHHbIe
WCTOYHMKN B BUAE y4ebHON, y4ebHO-MeToaNYEeCKO NUTepaTypbl U KOMMNEKTa BUOeOpUIbMOB N0 BCEM
pasgenam.

3.2 YcnoBusa ponycka K ak3aMmeHy no gucuunsimHe

Ok3ameH BbICTaBnseTca obyvawwemycs cornacHo [lonoXeHno O TekylweM KOHTpone
yCneBaeMoCTU, MPOMEXYTOYHOW aTTecTaumn obydaromxca no nporpaMMamM Bbiclero obpasoBaHus
(6bakanaBpwmart, cneumManuTeT, MarucTpaTypa) n cpegHero npodeccmoHansHoro obpasosaHusa B PrEOY
BO Owmckuin T'AY», BbINONHMBLUEMY B NOMHOM OB6beMe BCe nepeyvvcrneHHble B n.2-3 TpebosaHus K
yyebHoM paboTe, npolleawemy BCe BMAbl KOHTPONSA C NOMNOXUTENbHOW OueHKoW. B criyyae He nonHoro
BbIMOMHEHNSI YKa3aHHbIX YCNOBUM MO YBAXWUTENbHOW MpuyumHe, obyvyarouwemycs Moryt ObiTb
npeanoxeHbl MHANBUAYanbHble 3a4aHNs NO NPoMyLeHHOMY y4eBHOMYy maTepuany.

4. NeKUNOHHbIEe 3aHATUA

Ona unsyyatowmx gucumnnuHy «Mpoueccbl M annapatbl MNULEBLIX MPOW3BOACTB» YMTaOTCH
neKunn B COOTBETCTBUM C MMaHOM, NpeAcTaBneHHbIM B Tabnuvue 4.1.

Tabnuua 4.1. MNprMMepHbIN TEMaTUYECKUIA NNaH YTEHUS FIeKLMW No pasgenam AUCUMUMINHDI

Homep TpynoemkocTs no pasgeny,

o yac. Vicnonb3yemble
5 g Tema nekuum. Ounast | 3aouHasi popma | MHTEPaKTMBHbIE
% g OcHOBHbIE BOMPOCHI TEMbI dopma dopmbl

o =

2KyPC | 2 kypc | 3 Kkypc

TeopeTuyeckue oCHOBbI Hayku O NpoLeccax U annaparax
nueBbIX NPOM3BOACTB

1) Knaccmdmkaums npoLeccoB 1 annapaTtoB NULLEBbIX

1 Nnpov3BOACTB 2 0,5 X
2) OCHOBHbIE MOHATUSA M 3aKOHbI HAyKM O npoleccax n
annaparax nuLLeBbIX MPoOn3BOACTB

3) MeToabl uccnegoBaHWs NpoOLIECCOB 1 annapaToB

BsogHas
nekuus

MmppocTtatuka. l’mapoamHamuka

1) OcHoBbl rugpaenuku. MmapocTatuka

2 2) N'mapogmHamuka

3) YpaBHeHve BepHynnu Ang noToka peanbHOW XXUOKOCTH

0,5 X

MNoTepu ruppoaMHaMMYecKOro Hanopa npu ABMKEHUU
XUNAKOCTU B Tpy6onpoBoae

1) PacnpepeneHve ckopocTel B MOTOKE NpW TaMUHapHOM 1 6
3 TypOyneHTHOM ABWXEHUW B LUMIMHAPUYECKON Tpybe 0,5 X
2) 'vapasnnyeckue conpoTueneHns B Tpybonposoaax
3) M'mapasnuyecknit pacyeT TpybonpoBoaoB

4) VicTeyeHne XMOKOCTM Yepes OTBEPCTUSI U Hacagku

4 M'mapaBnuyeckne MalWHbI
1) MopLUHEBbIE U POTOPHLIE MITYHXEPHbIE HACOCHI

0,5 X
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2) WecTepeHyaTtble 1 NnacTUHYaTble Hacochl
3)LleHTpo6exHble Hacockl
4 CneuunanbHble ruapasnuyeckme MallvHbl NULWEBbIX
NPOU3BOACTB, KOMMNPECCOPbI U BaKyyM-HacocChl
Tema: Knaccudukauus npoueccoB pasgeneHus nuweBbIX
npoaykToB. [NepemMelumBaHne Xnaknx 1 Cbiny4mx CMeceun.
1) Knaccudmkaums npoueccoB pasgeneHnsi NyLLeBbIX
NpoayKTOB
5 2) TeopeTnyeckne OCHOBbI NpoLecca NnepemeLLnBaHns XUOKNX x
N CbiNy4nx cmecen
3) OcaxgeHuve B none cunbl TAXECTU
4) OcaxpgeHne B none AeNcTBus LEHTPOOEXHBLIX CUIT 025
2 dunbTpoBaHue. OCHOBbI MEMGPaHHOW TEXHONOTUMN 6 '
6 1)OCHOBHbIE 3aKOHOMEPHOCTU PUMLTPOBAHNUS
2) TeopeTuyeckue OCHOBbI NpoLiecca pasgeneHnsi NpoayKToB
Ha nonynpoHuLlaemblx MembpaHax
Tema: KoHCTpyKUuun comnnbTpoBanbHbIX 1 MEMOPaHHbLIX X
annapartos =
7 1) PunbTpoBansHoe ob6opyaoBaHve %’
2) CxemMbl annapaTtoB pasfeneHus Ha nonynpoHMLaemMblxX Q
membpaHax. -GB)-
Tennonepepgaya I
1) TennonpoBoagHocTb. TennoBoe nanydyeHne. KoHBekums. £
2) Tennoo6bmeH Npy UBMEHEHUW arperaTHOro COCTOSHUSA gr
8 TennoHocutenen X 0,25 %
3) CB43b koahmumeHTa Tennonepegayn ¢ koadduruneHTamm =
Tennootaayu
4) OBnxywas cuna TennoobMeHHbIX MPOLLECCOB
AnnapaTbl AN HarpeBaHUA U OXJNaAXXAEHUSA
3 1) YcTporcTtBo TennoobmeHHol annapaTypbl. TUNUYHbIE 4
9 CXeMbl TENNOOOMEHHMKOB. X 0,25
2) Pac4yeTbl TENN00OMEHHUKOB
3) Nogbop Tenn1o0OMEHHNKOB
BbinapuBaHue
1)P13NKO-XMMUYECKME OCHOBbI BblNapuBaHus
10 2) Cnocofibl BblNapuBaHus x 0,25
3) YCcTponcTBO BbiNapHbIX annaparTos
4) NocnegoBaTenbHOCTb pacyeTa BbiMapHbIX annapaTos U
YCTaHOBOK
OcHoBbI MaccoobmeHa
1)KnHeTrka macconepegaym
11 . OcHOBHbIE 3aKOHbI Macconepeaayu.
2) MaTepuanbHbin 6anaHc MaccoobMeHHbIX MPOLECCOoB. X 0,25
[BuxyLiasa cuna MaccoobMeHHbIX NPoLEeccoB
3)Pac4yeT OCHOBHbIX pa3mMepoB MaccoobMeHHbIX annapaToB =
CywiKa nuileBbIX NPOAYKTOB g
12 1) dopMbl CBS3M BRarv ¢ MaTepuanom 6 X 0,25 E
2) MaTepuanbHbI U TENSTOBOM GanaHchl CYLLUIIKA o
4 3) KoHCTpyKUMn CyLInmnok 5
Kpuctannusaumsa n pactBopeHue 5
1) CtaTuka u KMHeTMKa npouecca Kpuctannmsaumm g
13 2) MeToapl KpucTannnsaymm X 0,25 g
3) MaTepuanbHbI 1 TennoBon 6anaHckl KpucTannsaumm ?‘
4) YCTPONCTBO KpMUCTannmM3aTopos AN
Cop6unoHHbIe npouecchbl
1) MaTtepuranbHbi 6anaHc 1 KMHETUYECKME 3aKOHOMEPHOCTU
14 2) TpuHumnuanbHble cxembl abcopbuun 4 X 0,25
3) Cratuka u kMHeTrka agcopbumm
4) Apgcop6epbl M cxembl a4cOPBUMOHHBIX YCTaHOBOK
O6Lwasn TpyaoEMKOCTb NEKLMOHHOTO Kypca 28 2 2 X
Bcero nekuuii no y4e6GHoM gucumnnuHe: yac M3 HMX B MHTEpaKTMBHON dopme: yac
- 04Has dopma oby4yeHust 28 - 04Hast hopMa 0byyeHust 10
- 3a04Has popma obyyeHus 4 - 3a04Hasa popMa oby4eHus 2

lMpumedaHusi:- MaTepunanbHO-TeXHUYeckoe obecrnedyeHne NeKLMOHHOro Kypca — cM. MpunoxeHue 6.
- obecneyeHune NeKUMOHHOTO Kypca y4eBHON, y4eGHO-METOANYECKOW NUTepaTypoil U MHbIMU GUGNMOTEYHO-
obecneyeHunsi obpasosaTenbHoro npouecca — cM. MpunoxeHus 1 m 2

MH(OPMALIMOHHLIMU _pecypcamM U cpefcTBamu
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5. npaKTVI‘-IeCKVIe 3aHATUA NO KypcCy U noarotoBka 06yqarou.w|xc;| K HUM

MpuknagHaa 4YacTb OMCUMMMAMHBLI  peanu3yeTcd Ha MpakTudeckux 3aHatuax.  Bepyuwen
ONOAKTUYECKON Lenblo MPaKTUYECKUX 3aHATUMA aBNndeTca opmMupoBaHMe NpodecCUOoHanbHbIX YMEHUR -
BbINONHATL ONpefeneHHble AeNCTBUSA, onepaunn, Heobxoaumble B nocnegylowiemMm B npogeccuoHansHom
OeaTenbHOCTU, pelaTtb 3agadv U Ap., NO3BOMAKT MNPUBUTbL MNPAKTUYECKME HaBbIKM CaMOCTOATENbHON
paboTbl C yuebHON, METOANYECKON U HAy4YHOW NUTepaTypon (B npouecce NOArOTOBKU K 3aHSTUIO), NONYYnTb
ONbIT CAMOOLEHKM U NYBGMNYHbIX BbICTYMMAEHWNA.

Ha 3aHaTtuax obyvarowuecs oBnageBaloT nepBoHayanbHbIMU MPOECCUOHANBHBIMA YMEHUAMU U
HaBblkamMK, KOTOpble B [JanbHEWeMm 3aKpennawTcs WM COBEPLUEHCTBYIOTCA B MPOLECCE BbIMOMHEHUS
pacyeTHOW paboTbl, BbLINOMHEHUN HAYy4YHO-UCCregoBaTeENbCKOW paboTbl U MOATOTOBKM  BbIMYCKHOM
KBanmM@uKaumnoHHo paboThl.

[na BbINONHEHWS NPAKTUYECKUX 3aHATMN UMETCS METOAMYECKME YKasaHua Ana obydarouuxcs
odopMneHHble oTAenbHbIMU BpoLutopamu. PekomeHayoTca cnegytolme ydebHo-meToamnyeckune nocobus:

. JlucuH, T.A. Tpouecc cenapupoBanusa monoka / MNL.A. JincuH. — Omck. M3g-Bo Oroy BI1O
OmIAY, 2006. — 88 c.
) JlucuH, M.A. TpakTuUkyM no npoueccamM 1 annapatam nuLieBbIX NPOU3BOACTB C 3ieMeHTaMu

KOMMbloTepHOro moaenupoBaHust B cuctemax MathCAD n Maple. Pasgen "lpouecc
Tennonepenayn”: y4eb. nocobue / ; Om. roc. arpap. yH-T. - Omck: M3a-so OMIAY, 2008. - 87
C.

) Jlucur M.A. TlpakTnkyM no npoueccam u annapaTtam NULEBbLIX NPOU3BOACTB C 3NIEMEHTaMM
KoMnbloTEepHOro mogenuposaHusa B cuctemax MathCAD n Maple. Pasgen "lNMpouecc
BblnapmBaHusa monoka": y4eb. nocobue/ . A. JlucuH, H. A. Harnbuna; Om. roc. arpap. yH-T.
- Omck: N3g-so OMICAY, 2005. - 59 c.

Ha nepBom npakTudeckom 3aHATWM npenogasBaTens 00s3aH NpeacTaBuTb 06yyaruuMcsi BCHO
NHdOPMaLMIO MO OpraHn3auun N3y4yeHns AUCUUNIUHDI.

Ana onTMMu3auum BpeMeHHbIX 3aTpaT no MHAOPMMPOBAHUKO OBydvalroWwmuxcs npenogaBaTento
pekoMeHayeTcs paspaboTaTb TexHOmornyeckyto kapTy paboTtel obydvatowleroca w npenogasaTens,
BKIIOYAIOLLYIO:

1. HaumeHoOBaHve pasgerna v TeMbl NEKLMOHHOIO Kypca C yka3aHuem (popmbl KOHTPOMS (CaMOOoLEeHKa,
peLeH3npoBaHue, onpoc), AaTbl NPOBEAESHNS N NpucBanBaeMblx 6annoB no Kaxgow KOHTPOSbHON
npoueaype;

2. HavMeHOBaHME M KONMYECTBO NPaKTUYECKMX 3aHATMI C yKasaHMeM TeMaTuK W npucBavBaeMblX
6annos, Kak No pasgenam, Tak U B LerioM no 61oky;

3. npakTtuyeckvne paboTbl, NPOBOAMMbIE B MHTEPAKTUBHON hOpMe C yka3aHneM opMbl KOHTPONS, AaT
npoBeAeHus 1 npucBansBaemblx 6annos;

4. copepxaHne CPC (nepeyeHb BapuaHTOB pacyeTHbiX paboT) C ykasaHuem (POpM KOHTPOns, AaTbl
npoBeAeHus 1 npuceBansBaemblx 6annos.

MpakTnyeckue 3aHATUSA NO AUCLMMIIMHE NPOBOAATCA B COOTBETCTBMM C NNAHOM, NPEACTaBMEHHbIM B
Tabnuue 5.1.
Ta6nuua 5.1 MpuMepHbIN TeMaTUYECKUI NIIaH NPaKTUYECKNX 3aHATUM NO pasgernam yyebHowm

ANCLUNIIVHbI
Homep TpynoémkocTb
oT| « Tema 3aHaTHS/ no pasaeny, Wcnonbayemble Csssb
q';, Sy E I'Ipvnvleprl(? BOMNPOCHI Ha 00CcyXaeHne vac. WHTEpPaKTUBHbIE SaHﬂTl/IFl*
@ g T (ansa 3aHATUI B hopmaTe CeMUHapCKUX) ounasi |saounas dopmbl c BAPC
ez °© dopma | dopma
1 2 3 4 5 6 7
1 OcHOBHbIE CBONCTBA NULLEBbLIX NMPOAYKTOB U 2
Cblpbsi ©
> Teopemsbl 1 KpuTepum nogobus. Teopus 2 5— g
1 pas3mepHocTen 59
OCHOBHbIE XapaKTEPUCTUKN OBMXKEHMS YacTuL 2 0,5 =g
3 o
Xungkoctn. YpasHeHue bepHynnu. =0
4 ViccnegoBaHue peXxnmoB OBWKEHUS XKNOKOCTH 2 0,5 é Q
B KpYrno Tpy6e g g
5,6 |'mgpaBnunyeckuin pac4eT TpybonpoBoaoB 4 1 E >
2 7,8 |KuHeTuka rpaBUTaLMOHHOIO OCaXKaeHNs 4 2 [enoas urpa 68
3 19,20 |U3yyeHune ycTpONCTB M NpuHUMNa paboThbl 4 0,5 KomnbloTepHas

[EEN
w




TennoobMeHHbIX annapaToB cUMynauns
TennoBoKn U KOHCTPYKTUBHbLIA pacyeT 4 0,5

11,12 |TennoobmeHHOro annapara

13 M3y4yeHne yCTpONCTB M NpuHLMNa AeNCTBUS 2 0,5 KomnbloTepHas
BaKYyM-BbINapHbIX YCTAHOBOK CUMynAUmnA

14.15 PacueT ogHokopnycHom BaKyyM:BbII‘IapHOVI 8 0,5

16:17, YCTaHOBKU C TEPMOKOMIpeccnen BTOPUYHOIo
napa

18 V3yyeHue ycTpomncTB 1 npuHumna paboTbl 2 KomnbloTepHas
pacnbiNUTENbHbIX YCTaHOBOK cMynauus

19 V3yyeHune n pacyeT LMKNOHHbIX annapaToB 2 [enosas urpa

4 |20 Mpouecc CyWku B Anarpamme | —d. 2 1 [lenosas urpa

HopmanbHbIn NpoLECC CYLLKN.
Mpouecc cywkn B anarpamme | —d.MNpouecc 4 1

21,22 |CywWKN C MPOMEXYTOYHBbIM 0BOrpEBOM U Jenosas urpa
peunpkynsaumnen Bosayxa.

Bcero npakTtuyeckmx 3aHATUA Mo y4ebHON gUCLMNITMHE: yac M3 HUX B UHTEPaKTUBHOWN yac
dopme:
- 04Has hopma oby4eHus 44 - 04Hasa bopmMa 00y4eHus 20
- 3a04Hasa opma 0byyeHus 8 - 3a04Hast popma oby4YeHNs 4

B TOM yncne B popmarte ceMmMHapCKMX 3aHATUN:

- 0YHas popma 0by4eHust

-3a04Hasa popma oby4eHust

* YcrosHble 0603HayYeHus:
OCIl - npegycmoTpeHa obssaTenbHas camonoaroToBka K 3aHATuio; Y3 CPC - Ha 3aHATUM Bblgaércsd

3agaHue Ha koHkpeTHyto BAPC; MP CPC - 3aHATMe cogepxaTtenbHo 6asmpyeTcs Ha pesynbTatax BbIMOMHEHWs

obyvarowmmmucs KoHkpeTHon BAPC;

lMpumeyaHrus:
- MaTtepuanbHO-TeXHMYeckoe obecnevyeHne npakTUYecKkmMx 3aHaTUn — cm. MNpunoxexuve 6

- obecneyeHve NPakTUYECKMUX 3aHATUN y4ebHOW, y4eOHO-MeTOAMYECKON NUTepaTypon U MHbIMKM GUBNNOTEYHO-

NMHOPMALIMOHHBIMK  pecypcaMmyn u cpeacTBamm  obecneyeHms obpasoBaTensHOro npoecca — CM.
Mpunoxexnsa 1 un 2

MogroToBka 06yYaroUUXCA K NPAKTUHECKUM 3aHATUSIM OCYLLIECTBISETCS C y4eToM 0OLUel CTPYKTYpsl
y4ebHoro npouecca. Ha npakTmieckmx 3aHATUAX OCYLLECTBISIETCS BXOAHOM U TEKYLLMIA ayaAMTOPHBIA KOHTPOSb B
BUAE OMPOCa, MO OCHOBHbLIM MOHSITUAM AUCLMMNITUHBI.

MogroToBKa K NPaKTUYECKMM 3aHSTUSIM NOoAPa3yMeBaeT BbINOHEHWE JOMALLHEro 3a4aHns K o4epeJHOMY
3aHATUIO MO 3aJaHVsIM NpenoJaBaTensl, BbiAaBaeMbIM B KOHLE NpeablayLLEero 3aHATHS. Ons ocywiecTBneHus
paboThbl MO NOArOTOBKE K 3aHSTUAM, HEODXOAMMO O3HAKOMUTLCS C METOAMYECKUMU YKa3aHUSIMK N0 AUCLMNINHE,
BHMMATENbHO 03HAKOMMUTBLCS C NUTEPaTYPON U SMEKTPOHHLIMU pecypcaMu, C PEKOMEHAALUMSIMU MO NOArOTOBKE,
BOMpOCcamu Arist CaMOKOHTPOTTSA.

6. OGlme MeTooMUYECKNE peKOMEHAAUUN NO U3YUYEHUIO OTAENbHbIX pa3genoB AUCLUNIIUHLI

|_|pl/l N3y4eHNUN KOHKpEeTHOro pasgena gucuuniimHbel, U3 4Yucrna BblHECEHHbIX Ha INEeKUWUOHHble U
NnpakTn4eckne 3aHATUA, o6yqarou.Lemyc;| cnenyeT yunTbiBaTb U3JOXEHHbIE HUWXEe peKoMeHOauun. 06paT|/|Te
Ha HMX ocoboe BHUMaHue npun NogroToBke K atrecrtaumun.

Pabota no Teme, npexae Bcero, npeanornaraeT ee nsydeHne no y4eGHuUKy unu nocobuto. Cnepyet
006paTUTb BHMMaHWe Ha TO, 4YTO B noGo Teopun, ecTb NMBo HeybeauTenbHble, NGO 4Yepecuyp
abcTpakTHble, NGO COMHMTENbHbIE NOMoXeHus. NoaToMy HeobXxoAnMOo BblpabaTbiBaTb CAMOCTOSITENbHbIE
CY)KAEHMSI, OOMOMHSAS UX apryMeHTaumnen, Yto 1 cneayeT OEMOHCTPMPOBaTL Ha ceMuHapax. [1ns BblpaboTku
CaMOCTOSITENIbHOIO CY)XAEHWUSI BaXHbIM SIBMSIETCA yMeHue paboTaTb C HaydyHoW nutepatypoit. MNoatomy
paboTa no Teme Kpome ee U3ydeHus No y4ebHuKy, nocobuto npeanonaraeT Takke NMOUCK MO TEME Hay4YHbIX
cTaTen B Hay4HbIX XXypHarax rno npasy.

Takumu XypHanamu siBnstoTcs: MosoyHasi npombiwieHHocms, [luwesas NMpOMbIWIEHHOCMb,
XpaHeHue u nepepabomka cenbxo3cbipbs, lNuujessie uHepedueHmsl: Cbhipbe U Aobasku u Op. Beibop
cTaTby, OTHOCSILLENCS K TeMe, Nydlle aenatb No NocneiHuMm B rogy Homepam, rae npuBOAUTCSt NMepeyeHb
cTaTei, onybrnvMKoBaHHbIX 3a roA.

Mpn OCBOEHUWM AWCLUMNNWHBI 0b6yyYarouleMycsi PeKOMeHAyeTcs WCMoNnb3oBaTb Martepuanbl Kypca

«Mpoueccbl U annapatbl NULWEBbLIX NPOU3BOACTB», CCbINKA HA KOTOPLI pa3MeLlaeTcsi B 3fIeKTPOHHOM
MHOpMaLMOHHO-06pa3oBaTENbLHON Cpeae yHMBepcuTeTa.
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MN3yyeHne OaHHOrO Kypca HaumHaeTca ¢ NpopaboTkM TeopeTuyeckoro mMaTepuana. Martepuan kaxzgoro
pasfena Kypca CTpYKTypvpOBaH B BuAe TEOpPeTUYEecKoro martepuana, Buaeonekuuin, npeseHTauuii, U T.4.
Ona ycuneHus HarnsgHocTW, YNyYlleHWs BOCTMPUATUAA U 3anoMMHaHWA MHOPMaLMU B Kypce BKMHOYEHbI
MHPOPMAaLIMOHHO-CNPaBOYHbIE MaTepuansl, Tabnuubl, cxembl, pUcyHku. Kpome Toro, ¢ uenbio Gonee
rmyGoKoro usyvyeHuss MaTepuana Kypca, MOXHO BOCMOMb30BaTbCA UCTOYHMKAMU, NPUBEOEHHBIMU B CMUCKE
peKkomMeHOyeMol nuTepaTypbl U TMNepCcChifiok Ha BHYTPEHHWE UM BHELLHWE MUCTOYHWUKU MHAOopMaUunM B ceTu
NHTepHeT. MayyaTb AUCLUMUNIIMHY PEKOMEHOYETCA B COOTBETCTBMM C NMOCNeA0BaTeNlbHOCTLI0 PaCMoNoXeHUs
maTepuana Ha CTpaHuLe Kypca.

Pa3den 1. «l[udpasnuyeckue npouecchl» COCTOUT U3 3 Noapasnenos, roe paccmatpusaloTcst
rMAPOAVNHAMUYECKME 3aKOHbl OBWKEHWUSI XUOKMX npoaykToB. [Mpu mn3yyeHuu pasgena (mogynsi) cnegyet
06paTuTb BHMMaHWE Ha 3aKOH rMApPOCTaTMKW, 3akoH BepHynnu, rugpaBnuyeckue MalUuHbl, MEeTOAMKY
rMApaBnNYeCcKoro pacyeta TpybonpoBoAOB Ans NepekayuMBaHuUst XXNAKUX NPOAYKTOB.

Pa3den 2. «[udpomexaHu4Yeckue npoyecchl» COCTOUT 13 3 noapasnenos, rae paccMaTpuBaroTcs
npoLeccbl nepeMelUMBaHnSa XUOKMX U cbinydux cmecen. [lpouecc unbTpoBaHus, MembpaHHbie
TexHonoruu. lMpu u3yyeHun pasgena npeaycMOTPEHO MNpoBedeHVe PYOEXHOro KOHTPOSsi, K KOTOpOMY
Heob6Xx04MMO NOAroTOBUTL MAOPOMEXaHUYECKNE 3aKOHBI.

Pa3den 3. «Tennosbie rpouecchbi» COCTOUT M3 3 noapasferios, rae paccMaTpuBalTCH 3aKOHbI
Tennonepedayn, annapaTbl Afs HarpeBaHusl, OXIaXOEHWs, nacrtepusauuu, cTepunu3auum u npouecc
BbIMapuBaHus v T.4.

Pa3den 4. «MaccoobmeHHble rnpoyecchi» COCTOUT M3 4 noppasfenos, r4e paccMaTpuBaloTcs
OCHOBHble 3aKOHbl MaccooOMeHa, MPOLIeCC CYLUKM MNULLEBBLIX MNPOAYKTOB, MPOLECC KpucTannusaumm u
pacTBOPEHUsi, COPOLMOHHbIE NPOLLECCHI.

N3yyas TeopeTuyeckuid martepuan, crnegyeT nepexoautb K CregylolleMy BOMpocy nocne
NpaBUNbHOrO MOHMMaHWS NpeabIaYLLEro.

Ocoboe BHMMaHWe cnegyeT obpawaTtb Ha onpegeneHne OCHOBHBLIX MOHATUM U onpegeneHun
Kypca. Heobxoanmo TwatensHo pasbupaTb Npumepbl, KOTOpbIE MOSICHAIOT Takne onpeaeneHusl, u ymeTb
HaxoQuTb aHanornyHble NPUMEPbI CAMOCTOATENBHO.

Mpn n3y4yeHNn TeopeTU4eckoro Matepuana nosne3Ho BECTM KOHCMEKT, B KOTOPLIN pekoMeHayeTCs
BbINMCbIBATb oOMNpedenenuns, copmynbl, M T.N. Ha nonsx KoHcrnekTta cregyeT OTMevaTb BOMpOChI,
BbleNeHHble 00y4YaoLWmMMcs Ans MMCbMEHHOW MW YCTHOW KOHCYNbTauun ¢ NpenogaBaTtenem.

B ocHOBHble MeTOogM4Yeckue 3afayvMm Kypca BXOOMT YCBOEHWE TEPMWHOMOrMnM, NnoaTomy ocoboe
BHUMaHWe crnefyeT obpalyatb Ha pa3bsCHEHME TEPMUMHOB, YKa3aHHbIX B [[occapun.

CamocTtosATenbHasa noaAroToBkKa npegnonaraeT ncnosfib3oBaHue psgaa MeTonos.

1. KoHcnekTupoBaHue. KoHCnekTMpoBaHe Nno3BornsieT BbIAENUTb rMaBHOE B M3y4aeMoOM Martepuane
1 BbIpa3nTb CBOE OTHOLLEHUE K paccmMaTprMBaeMon aBTopom npobneme.

TexHuka 3anucer B KOHCMEKTE WHAMBUAyalnbHA, HO €CTb psaA MpaBurl, KOTOPbIE MOryT MPUHECTU
nonb3y ero COCTaBUTEMIO: HAYMHAsA KOHCMNEKT, credyeT 3anucaTb aBTopa M3ydaemoro npousBefeHusi, ero
HasBaHuWe, NCTOYHMK, FOe OHO ONybnuKoBaHo, rod n3gaHus. MNopsiAoK KOHCMEKTUPOBAHUS:

a) BHUMaTernbHOe YTeHNe TeKCTa;

6) Nouck B TEKCTE OTBETOB HA MOCTABSIEHHbIE B U3y4aeMOl TEME BOMPOCHI;

B) KpaTkoe, HO YeTKOe U NOHATHOE U3NOXEeHNe TeKCTa,;

r) BolgeneHve B 3anncu Hanbornee 3Ha4YUMbIX MECT;

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

2. 3anucu B opme Te3ucoB, MNAHOB, aHHOTaUMK, (OPMYNMPOBOK OMNpedeneHni. Bce
nepeyvmcrieHHole opMbl MOMOralT ObICTPOM OpueHTauun B MOATOTOBIIEHHOM MaTepuvane, nogbope
apryMeHTOB B NOJb3Yy U NPOTMB KaKoro- NMbo yTBepXXaeHUS.

3. CnoBapb noHaTMM 1 kateropui. CocTaBneHue crioBaps nomoraet GbiCTpee ocBavBaTb HOBblEe
MOHATUS W KaTeropuu, YyBepeHHee uMu onepupoBaTb. [logoGHbI cnoBapb criegyeT BECTU  YEeTKO,
pa3bop4mnBo, 4TOOLI yOobHO ObINo MM nonb3oBaTtbes. 3 npuBeaeHHoro B YMK rnoccapust Hy)KHO K Kaxkgomy
ceMuHapy BbIOMpaTb MOHATUSA, OTHOCALLMECS K M3y4aeMon Teme, oObeauHATb WX JIOrMYecKon CXEMON B
COOTBETCTBMM C BONPOCAMU CEMUHAPCKOrO 3aHATUS.

YpoBeHb OCBOEHUSI TEOPETUYECKOWN YacTu AMCLUMMMHBI OLEeHNBaETCs B NpoLecce onpoca.

7. O6wWwue meToguyeckne pekomeHaaLm no ohopMeHuo U BbINONHEHUIO oTAeNbHbIX BuAoB BAPC
7.1 BbinonHeHue U 3aWmTa KypcoBOro npoeKTa no AuCcLuunimnHe
7.1.1 NepeyeHb NPUMEPHbLIX TEM KYPCOBbLIX NPOEKTOB

- npoeKTMDOBaHMe pr6anoro annaparta anda nacrepusaunm npoaykra.
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- lMpoekTpoBaHune TpybyaToro annapara Ans NogorpeBa/oxnaxaeHns npoaykTa.
— MNpoekTnpoBaHne NnacTMHYaTOro anmnapaTa Ans nacTepvsauuy NpoaykTa.

— MNpoekTnpoBaHne NOBEPXHOCTHOTO KOHAEHCATOPa BaKyym-annapara.

- lMpoekTupoBaHune Bakyym-anmnaparta ¢ TepMoKoMMpeccueit BTOPUYHOrO napa.

7.1.3 Mpoueaypa 3awmUTbl KYpCOBOro rnpoekKkrTa

Mpoueaypa sawWuTbl KypCOBOrO MPOEKTa W OLEHOYHble CpeacTBa AOns CAaMOOLIEHKM W OLIEHKM,
KpUTEPUM OLIEHKN pe3ynbTaToB ero BbIMONHeHWUs npeacrasneHsl B MpunoxeHuu 9.

7.1.4 WUWKANA U KPUTEPUN OLUEHNBAHUA
KypCOBOrO MNpoekTa

— OlLleHKa «OTNIUYHOX» MpUCBanBaeTCs 3a rybokoe packpbiTe TeMbl, Ka4eCTBEHHOEe odopMIleHne
NOSICHUTENBHOW 3anuUCKy U rpacpuy4eckon YacTu NpoekTa, CoaepXKaTenbHOCTb U YBEPEHHOCTb OTBETOB Mpwu
3awuTe;

— OLIEHKa «XOPOLUO» NpUCBanBaeTCsl NpY COOTBETCTBUW BbilLE NepeyvyncrieHHbIM KpUTepusiM, HO Npu
Hanuuuu B cofdepXaHuu paboTel M ee OodOopMIEHNM HeGOMbLUMX HELOYETOB WM HEOOCTaTKOB B
npeacTaBrieHMn pesynbTaToB K 3aluuTe;

— OLeHKa «yAOBMeTBOPUTENIbHO» MPUCBanBAETCsl 3@ HEMOSHOE BbIMOSIHEHUE pacyeTHOW paboThl,
BbIBOAOB M NpeasrioKeHui, HoCAWMX OOLMI XapakTep, BbIMOSIHEHWE rpadUyYeckon 4acTu NpoekTa He
cooTBeTcTBYyloLee TpeGoBaHuam ECKL, saTpyaHeHuUsi Npu oTBETAxX Ha BOMPOCHI;

— OLEHKa «HeyAOBIeTBOPUTENbLHO» MNpUCBanBaeTcs 3a crnaboe M HemnomHoe packpbiThe Temsbl,
HEecaMOCTOSITENbHOCTb W3MOXKEeHWUs1 maTtepuana, BblBOAbl W NpeasiokeHus, HocsAwme obLMiA XxapakTep,
OTCYTCTBUE HarnagHoro npeacTaBneHnst paboTbl M OTBETOB Ha BOMPOCHI.

7.2 PekomeHaauum no CaMOCTOATEJSIbHOMY U3YYEHUI0 TeEM

CamoctosaTensHas pabota oby4aoLwmxcsa no JaHHOW OUCLMINIIMHE BKITOYAET psid 3TarnoBs:

- MOAroTOBKA K JNEKUMOHHbIM 3aHATUAM (M3ydeHMe OTAerbHbIX BOMPOCOB MO PEKOMEHAYEMOM
nuTepaType, KOHCNEKTUPOBaHME NUTEPATYPHbIX MCTOYHMKOB, NpopaboTka MaTepranos Nekuni);

- MOArOTOBKA K MPaKTUYECKUM 3aHATUSIM (BbINOMHEHWE AOMALUHMX 3agaHui, NoAroToBKa OTBETOB Ha
KOHTPOrbHbIE BONPOCHI, 00OPMIIEHME BbINOMHEHHbLIX PaboT);

- BbIMOJNIHEHME KYPCOBOro npoekta «KoMnboTepHOe NpoeKkTMpoBaHne TeNNO0OMEHHbIX annapaToBy.

Ons obyyarowmxca 3ao4HON hopMbl 0Oy4eHNs NPedyCMOTPEHO COCTaBfIEHME OMOPHOrO KOHCMEKTa
nekuun no Temam, Kotopble NMMBO He paccmaTpuBaloTca Ha nekuusix, NMbo B pabote obcyxpgaetca elle
OAVH BO3MOXHbIV MOAX04 K paccmaTpuBaemon npobreme.

HeaTenbHoCTb 06y4atoLLerocs: NoAroToBka ONOPHOIO KOHCMNEKTa Nnekuun (Ha GymaxxHoOM HocuTene 1 B
dopme BMAeoNpe3eHTauun), CamoOLeHKa; BbICTyMMeHne C OOKMagoM; ydacTue B ObBCyxaeHun [pyrux
OOKagos..

KoHcnekmupoeaHue. KoHcnekTupoBaHue, npeactaBnsetr cobon cMcTeMaTU3NPOBaHHYIO, JTOrMYeCcKu
CBSI3HYIO (QOPMY 3amnucu, BKIHOYAIOLLYI BbIMUCKW, TE3WUCbl, LOMOSIHEHHbIE MbICHSIMA U KOMMEHTapUsiMU
obyyvarowezocsi. B KOHCMEKT MOryT BOWTU Takke OTAENbHblE YacTu TeKCTa, UMTUpyeMble JOCHOBHO, PaKThbl,
npumepsbl, UMdPbl, cXeMbl. KOHCNekT MoXeT ObiTb TeKkcTyanbHbiM W CBOOOAHLIM. B  TekcTyanbHbIX
KOHCMeKTax [AOMUMHUPYIOT UuTaTbl aBTOpa, BbIMUCHLIBAIOTCS BbIBOAbI, LAOWME SIPKYIDO U METKYH
OPMYNUPOBKY TOrO WNM  UHOro nonoxeHus. CBOOOAHLIE e KOHCMEKTbl COCTaBMslOTCS B BuAe
CMCTEMATU3MPOBAHHOM 3anncKu NONMOXEHUA N3yv4aeMol Npobnembl CrOBaMn KOHCMEKTUPYHOLLLETO.

KoHcriekm nekyuli [OIMKEH UMETb CITeAYIOLLYI0 CTPYKTYPY:

1. OCHOBHbI€ MOHATUSA N UX ONPEAENEHUs;

2.  0COGEHHOCTU OOBEKTOB, MX OCHOBHbIE CBOWCTBA, XapakTepUCTUKN, NapameTpbl;

3. 3agaum (Mpobrembl) TEOPETMYECKOrO W/UMM NPaKTUYECKOrO M3y4YeHUst 0OBHEKTOB, UX CO34aHus U

NPUMEHEHNS;

4. wmeTofdbl, cpeactBa M crnocobbl UX TEOPETUYECKOrO W/MMM  MPaKTUYECKOrOo U3YYEeHUs W
COBEpPLUEHCTBOBAHWS;
MeToAbl, CpeacTBa U cnocobbl kayecTBa OOBLEKTOB;
COBPEMEHHbIE TEHAEHLUMU W MEpPCreKTUBbI PasBUTUS HayKM U MPaKTUKM B OAHHOW NPELMETHOW
obnacTu.

TexHVuka 3anucer B KOHCMEKTE MHAMBMAOYanbHa, HO €CTb psih MpaBuil, KOTOpble MOryT MPUHECTU
nonb3y ero COCTaBWUTENIO: HAYMHAs KOHCMEKT, cneayeT 3anucaTb aBTopa M3y4aemoro npousBefeHusl, ero
Ha3BaHWe, NCTOYHMK, Fae OHO ONybnMKoBaHo, rod u3gaHus. NopsaoK KOHCNEKTUPOBAHMS:

a) BHMMaTenbHOe YTeHWe TEeKCTa;

6) NouCK B TEKCTE OTBETOB Ha MOCTaBIEHHbIE B U3y4aeMOn TeMe BOMpPOCHI;

B) KpaTKoe, HO YE€TKOE U MOHATHOE U3NOXEHNE TEKCTa;

ou
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r) BolgeneHve B 3anncu Hanbornee 3Ha4YNMbIX MeECT;

[) 3anucb Ha NosisiX BO3HMKAKLLMX BOMPOCOB, MOHATUN, KATETOPUA N CBOUX MbICIEN.

Banucu 8 ¢opme mesucos, nnaHos8, aHHomauul, ¢bopMyIUPOBOK orpederieHul. Bce
nepeyncrieHHble opMbl NOMOralT ObICTPOM OpueHTauum B MNOArOTOBMEHHOM MaTtepuane, nogbdope
aprymMeHTOB B MOMb3y UMK NPOTMB Kakoro- Nnbo yTBepXXaeHus!.

Criogapb rnoHsimul u kamezopud. CocTaBneHue croBaps nomMoraeT ObiCTpee ocBauBaTb HOBbIE
MOHATUA W KaTeropuu, YyBepeHHee umMu onepupoBaTb. [1ogobGHbIM crnoBapb cnegyetr BeCTU YeTKO,
pa3bopuunBo, 4TobbI YO0OHO ObINO MM Nonb3oBaTthes. VI3 npuBegeHHoro B YMK rnoccapust HyXKHO K Kaxxaomy
ceMuHapy BbIbMpaTb MOHSATMS, OTHOCSLMECS K M3y4yaemMon Teme, oObeauHsiTb MX JTIOTMYECKON CXEMOWN B
COOTBETCTBMU C BONPOCaMV CEMUHAPCKOIO 3aHATUS.

Bce eudbi camocmosimesnbHOL paboTbl OLEHNBAIOTCS MO CNeayoLWmUM rnokasaTensm:
- COOTBETCTBUE COAepXKaHNSA BbIDpaHHOM TeMe UccneoBaHus;

- HOBM3Ha MHOopMaLNK;

- aprymMeHTUpPOBaHHOCTb BbIBOLAOB U 3aKMOYEHN aBTopa.

O6wun anropnTtM CamMmoCToATesIbHOIro U3y4yeHus TemMbl

1) O3HakoMnTbCHA C peKOMEeHAO0BaHHOW y4ebHON nuTepaTypor 1 SreKTPOHHLIMU pecypcamu no TeMe
(opreHTUpyYSCb Ha BONPOCHI AN CAMOKOHTPOMS)

2) Ha aTtoi ocHoBe coCTaBWUTb Pa3BEPHYTLIN MlaH N3NOXEHUSI TEMbI

3) BbibpaTtb hopMy OTYETHOCTU KOHCNEKTOB (MfaH — KOHCMEKT, TEKCTYanbHbIA KOHCMNEKT, CBOGOAHbI
KOHCMEKT, KOHCMEKT — cxema)

2) OchopMUTb OTHETHBIN MaTepuan B yCTaHOBIIEHHOW (hopMe B COOTBETCTBMM METOANYECKMMU
pekoMeHaaunsiMm

3) MNpoBecTy CaMOKOHTPOIb OCBOEHUSI TEMbI MO BONPOCaM, BblAaHHLIM NpenogaBaTenemM

4) npeLI,OCTaBVITb OTYETHbLIN mMaTepuan npenogaBaTenio no corfnacoBaHnio C Beaywnm npenogaBsartesiem

5) MogroToBUTLCH K NPEAYCMOTPEHHOMY KOHTPOJIbHO-OLEHOYHOMY MEPONPUATUIO MO pe3ynbTatam
CaMOCTOSITENBHOIO U3Y4eHUs TEMbI

6) MNpuHATb y4acTme B ykazaHHOM MeponpuaTuK, NPorUTU pybexHoe TecTupoBaHue no pasgeny Ha
ayaMTOPHOM 3aHATUM U 3aKMYUTENBHOE TECTUPOBAaHNE B YCTAHOBIEHHOE ANs BHeayguTOPHOWN paboThl
Bpems

Mpouenypa oueHMBaAHUA 3HAHUIA

Mocne wu3yyeHUs Kadoro pasfdena npoBoaWUTCS PYOeXHbIi KOHTponb. PyGexHbli KOHTpOnb
OCYLLECTBNAETCH C Lelblo onpeaerieHns kayecTBa NpoBeaeHUsi obpasoBaTterbHbIX YCryr no AUCUMNuHE,
ANS OLUEHKN CTeneHW OOCTUXKeHUs 0Oy4aloWwMMUCs COCTOSIHUS, OMNpeaensieMoro LerneBbiMU yCTaHOBKamMu
AVCUMNIMHBLI, a Takke Aans (OopMUPOBAHUS KOPPEKTUPYIOLLMX MeponpuaTuil. PybBexHblli KOHTpOIb
OCYLLECTBNAETCS No pasgenam AUCLMMNUHBLI B COOTBETCTBUM C MNaHOM. PyGeXHblii KOHTPOSb COCTOUT K3
BbINOMHEHNA 3a0aHUA Ha MPaKTUYECKUX M CEeMUHAPCKMX 3aHATUAX W BbINOMHEHUS TECTOB MO pasdenam
ANCLUNTNHBI.

CamocTtosiTenbHoe n3y4yeHue TemMm no Kypcy

Ob6yuarowemMycsa HeobXoaNMO CaMOCTOSITENTbHO N3Y4YUTb CrieyoLme TEMbI:
Pa3den 2. PaGo4as nporpaMmma avcumninunHbl «Mpolecckl 1 annapatsl NULLEBLIX MPOU3BOACTBY»
Tema: MexaHnyeckne npoueccbl. M3menbyeHMe W KaaccupuKauma TBepablX MaTepuasos.

MpeccosaHue
lMocne camocTOATENBHOrO M3y4eHus TeM criegyeT OdOpPMUTb OTYETHLIM MaTepuan B BUAE
KOHCMeKTa.

7.2.1 WWKAINA N KPUTEPUN OLEHUBAHUA

- OlleHKa «3auYTeHO» BbICTABMNAETCHA, ecnu obyyvarouwulcss 0dOPMUIT OTYETHbIA MaTepuan B
COOTBETCTBUM C TPeBGOoBaAHMAMM U HA OCHOBE CAMOCTOSATENBHO M3YYEHHOro mMaTepuana, CMOr BCECTOPOHHE
PAaCKpbITb TEOPETUYECKOE COAEPXKaHNe TeMbI.

- OLiEHKa «He 3a4YTeHO» BbICTaBMAETCA, ecnu obyyarowulicss HeakKypaTHO OOPMUIT OTYETHbIN
maTepuan Ha OCHOBE CaMOCTOATENbHO W3Y4YEeHHOro Martepuana, He CMOr BCECTOPOHHE PacKpbITh
TeopeTnyeckoe coaepkaHne TeMbl.

7.3.BxogHoM n TeKywmi (BHYyTPUCEMECTPOBLIN) KOHTPOJb X04a U pe3ynbTaToB y4e6HoM
paboTbl o6y4atoLlerocs
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Bx00HOU KOHMpPO/b NPOBOAUTCS C LENbl BbISBIEHWS pearibHOM FOTOBHOCTU OGyYalowmxcs K
OCBOEHWMIO [aHHOM AOUCUMMMUHBI 3a CYeT 3HaHWW, YMEHUA W KOMMNEeTeHUM, CHOPMUPOBaHHBLIX Ha
npeaLecTBYOLWUX ANCUUNNnHaX. TemMaTudeckass HanpaBfeHHOCTb BXOOHOMO KOHTPOMs — 3TO BOMPOCHI,
CBsi3aHHble C NOAOOPKOM PEXMMOB TEXHONOrM4Yeckon 00paboTKM Cbipbs XMBOTHOFO W PaCTUTENBLHOrO
NPOVCXOXOEHUSA U MULLEBBIX MHIPEOMEHTOB, MEeTOAaMu NPOLAYKTOBOro pacyeTa B NPOU3BOACTBE.

7.3.1 BOMPOCHhHI gns BxogHOro KOHTpons

KomnbloTepHoe MoaenupoBaHne TEXHONOMMYeCKMX NPoLLECCOoB B NULLEBOWN MPOMBILLIIEHHOCTY.
TeopeMbl Nnogobus B MOAENNPOBAHMMN TEXHONOMMYECKMX NMPOLLECCOB.
Tennosble kKpUTEPMU NOSOOMSA, HU3NYECKUI CMBICI KPUTEPUEB.
KpnTepun nogobusi pexxmmoB OABUXEHUS KNOKOCTEN U rasos.
MapanneneHasa n nocnegosatenbHas paboTa LeHTPOo6eXHbIX HACOCOB.
®opmyna CTokca npu rpaBUTaLMOHHOM pasgeneHne QUCNEepPCHbIX CUCTEM.
®opmyna CTokca npu LeHTPOBEXHOM pasgeneHme HEOAHOPOAHbIX CUCTEM.
Cnocobbl MHTEHCUUKaLUS TeNMoBbIX MPOLECCOB.
TexHonornyeckne annaparbl C NCEBAOOKMKEHHbIM CIOEM.
. Mpouecc mukpodmnbTpaLmMm HEOAHOPOAHBIX CUCTEM.
. YCTpONCTBO 1 NpaBuna aKkcnnyataumm TennoobmeHHON annapaTypsl.
. Mpouecc BbinapmBaHus, ABMXYLLASA cuna npouecca.
. KoHcTpykummn abcopbepos, agcopbepos.
. Mpouecc cywikn, agsmkywasn cuna npouecca. Cnocobbl MHTEHCMMKAL MK npoLecca.
. YCTPONCTBO ¥ NpuHUMN paboTbl KpUCTaNIM3aTopos.
. YCTPONCTBO 3KCTPAKLUMOHHBIX annapaTtoB ANA BbllLenavynBaHus.

BoOoo~NoOA~®WNE

PR R RRE
OUDWNEO

LUKANA N KPUTEPUU OLIEHUBAHUA
OTBETOB Ha BOMNPOCHI BXOOHOIO KOHTPOISA

- OLEHKa «3aymeHO» BbiCTaBnsieTcs obyyalolleMycsi, ecrnm BOMPOC PackpbIT, BO BPeMs AMCKyCCUU
BbICKa3bIBaeTCs COOCTBEHHAsA Touka 3peHust Ha obcyxaaemyto npobrnemMy, 4EMOHCTPUMPYETCsl CNOCOBHOCTL
aprymMmeHTnpoBaTb AOKa3blBaeMble NOJIOXEeHUA N BblBObI.

- OueHKa «He 3a4YymeHOo» BbICTaBMnsieTcs, ecnu obyyawwminics He cnocobeH [Jokasatb W
apryMeHTMpoBaTb COBCTBEHHYI TOYKY 3pEHMsI MO BOMPOCY, HE CMOCOBeH ccbinaTbCs Ha MHEHUS BeAyLUX
cneumanucToB no obcyxaaemor npobneme.

7.3.2. TeKywWwMi KOHTPOIb yCNEeBaeMOCTH

B TeueHne cemecTpa, NMpPOBOAWTCS TEKYLUWUIA KOHTPOMb YCMEBAaeMOCTW MO AUCUUNINHE, K KOTOPOMY
oby4varowjulicss 4OMKeH ObITb NOArOTOBIEH.

OTcyTCcTBME MPOMNYCKOB ayAMTOPHbLIX 3aHSTUI, akTUBHas paboTa Ha NpPaKTUYEeCKMX 3aHAaTUsIX, obLuee
BbINONHeHWe rpaduka y4eGHon paboThl SBMASHOTCA OCHOBaHWEM OS5 MONyYeHUsi NOMOXUTENbHOW OLEHKU MO
TEKYLLEMY KOHTPOSH.

B kayecTBe TekyLLero KOHTPOnsA UCNONb30BaH Onpoc.
BOMPOCLI ans camonoAroToBKM K NPakTU4ECKUM (CEMUHAPCKUM) 3aHATUAM

B npouecce NoAroToBKM K NPakTUHECKOMY 3aHSTUIO ODy4YaloLMiACs n3yyYaeT NpefcTaBreHHbIE HUXe
Bonpocbl. Ha 3aHaTuUM obyyarowjulics AEeMOHCTpPUpYyeT CBOM 3HaHUSA MO U3YYeHHbIM Bompocam B dopme
YCTHOro OTBeTAa.

1. Kakomy o6LiemMy 3aKoHy NOgYMHSAKOTCS NPOLIECCHI MULLEBOW TEXHOMOrMN?

2. Knaccudukaumsi OCHOBHbIX NPOLECCOB MNULLIEBOM TEXHOMOMN

3. Kakumu oCHOBHbIMY TENNOMU3NYECKUMM CBONCTBAMUN XapaKTepU3YyTCH NULLIEBbLIE NPOAYKThI U
cbipbe?
YUTo Takoe BA3KOCTL? B Kaknx eanHuLax namepsieTcst BA3KOCTb?
Kakasi cyllecTByeT CBA3b MeXay pasfuyHbiMy eanHULLaMN BA3KOCTN?
UTto Takoe TennoemkocTb? Yem OHa xapakTepusyeTcs U B Kakux eauMHuLax uamepsieTca?
[ante onpeneneHue koauLmeHTa TENNONPOBOAHOCTU. B Kakmx eanHuLax oH namepseTca?
OcHoBHble TeopeMbl Teopun nogobus. B kakoM cnyyae npumeHsieTcs Teopus nogobus?
OnemMeHTbl TEOPUU pa3mMepHOCTU
0. MNMpumeHeHne MeToOa aHanu3a pa3smMepHoOCTen. B kakoMm criydyae npMMeHsaeTcsa MeToq aHanmsa

pasmepHOCTen?

11. CooTHolleHME Mexay Teopuen Nogodbumsa u aHannM3om pasmMmepHOCTEN

BOoNOOA
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12.

13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.
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.

YcnoBus rmgpogmHammnyeckoro nogoous. OCHoBHbIE KpuTepumn nogobusd. B yem 3aknoyaetcs
nosnHoe ruapoanHaMmmnyeckoe nogobue?

B uem 3akntouaeTtca umanyeckmii cMbicn Yucna unepa?

B uem 3akntovaeTtca umandeckmii cmbicn Yncna PenHonbaca?

B yem 3aknovaetca dmsnyvecknin cmbicn Yncen Maxa n Kown?

Mopobue n MogenupoBaHMe NPoLEeCCOB KOHBEKTMBHOMO TemnnomaccoobmeHa

B yem coctonT nogobue npoLeccoB KOHBEKTMBHOIO TeNoodmeHa?

Uto xapaktepuayeTt uncno Hyccenota?

B uem cmsmdecknin cmbicn uncna MNekne?

YT0 xapaktepusyeT uncno NpaHatna?

be3pasmepHble nepeMeHHble (Yncra nogobust) u ypaBHeHMsT nogobus

Ycnosus nogobus usanyeckmx npoLeccos

MeTon aHanusa pa3amepHoOCTeN

MogenupoBaHune NpoLieccoB KOHBEKTUBHOIO TennoobmeHa

Kakne cyLlecTBYOT peXnmMbl ABMXKEHUS XKUAKOCTU? NosacHMTe X 0COBEHHOCTU U OTNNYMSA
OCHOBHbIE MOHATUSI O ABUKEHUN XUOKOCTU

YpaBHeHve bepHynnu Ana naeanbHOW XUOKOCTK

YpaBHeHve bepHynnu Ana peanbHOW XUaKoCcTy

M3mepeHne ckopoCcTn NOTOKA 1 pacxoda >KUOKoCTU

Mo KakoMy KpUTEPUIO MOXHO CyaWUTb O CYLLLECTBOBAHWUM OAHHOIO PEXUMA OBVDKEHUST XKUOKOCTU?
MoxHo nn 3apaHee NPOrHO3MpoBaTh PEXUM ABWKEHUS XUOKOCTN?

3anuwunte dopmyny uncna PenHonbaca v coenanTe eé aHanms

dakTopbl, onpegensoLwmne ABUKEHNE XUOKOCTU

PacnpegeneHue ckopocTen ABMKEHUS XUOKOCTU B KpYribiX Tpybax

MoTepu aHeprum (Hanopa) Npu ABWXKXEHUM Xuakoctu no Tpydbam. ®opmyna Japcu-Belicbaxa
[aTb xapakTepucTnky NnammHapHOMY PEXUMY OBWKEHUS XUOKOCTH

[Hanite onpegeneHne NMHENHbIM NOTEPSAM SHEPrMun (Hamopa) Npy ABWXKEHWUU XUAKOCTU No Tpybam
UT0 HasbIiBaeTCsa rmapaBnnyeckum ygapom

Y70 Ha3bIBaeTCA TOHKOW CTEHKON 1 pa3HOBUOHOCTM OTBEPCTUN B HEN?

[aTb xapakTepucTuky TypOyneHTHOMY PEXUMY OABWKEHMWS XKUOKOCTH

[Hanite onpegeneHne MeCTHbIM NOTEPSM 3HEPrUM (Hanopa) Npu OBVXXEHUN XMAKOCTH Nno Tpybam
MpUYMHBI BO3HUKHOBEHUSA rMapaBnMYeckoro yaapa

Kaknmu 6biBatoT cxatua? OnpegeneHne koadduLneHTa cxaTms

MepeuncnnTb hakTopbl, onpeaenstowme OBMKEHNE XULKOCTH

[Halite onpegeneHne HanoOpHOMY ABWXEHUIO XNAKOCTH

Kakmmun cnocobamy MOXXHO YMEHbLUMTL CUITY rMapaBnnMyeckoro yaapa?

HasHaueHue n knaccudukaumss Hacagok

OcCHOBHbIE NONOXEHNSA rMApaBAMYeCcKoro pacyeta

KuHeTuka rpaBuUTaLMOHHOrO OCaxaeHus

Knaccudumkauns TennoobmeHHbIx annapatos. ObLee onpegeneHne TennoobMeHHbIX annapaTos
TennoBown 1 KOHCTPYKTUBHbIN pacyeT TennoobMeHHOro annaparta

Kak knaccudumumpytotcs Tennosble annapatbl?

OnuwnTe KOHCTPYKLMIO TENNIO0OMEHHOTO KOXYXOTPYOHOro annapara

OnuwnTe NpUHLMN OEACTBUS KOXKYXOTPYOHOro TennoobMeHHoro annapara

OnuwnTe KOHCTPYKLMIO annapaTta Tuna «Tpyba B Tpybe»?

YCTPOWCTBO ¥ NPUHLMN OEACTBUSI BaKyyM-BblNapHbIX YCTAHOBOK

YCTPOWCTBO M NPUHLMN paboThbl pachbIIMTENbHBLIX YCTAHOBOK

KpaTkasi xapaktepucTmka LIMKIOHHbIX annapaToB

C kakom uenblo Npon3BOAAT BbICYLLUMBaHUE BIiaXHbIX MaTepuanoB?

Buapl cykm

B yem 3aknoyaeTca cratmka CyLwKun?

Kakune cyLlecTByOT Bkl CBA3M BnarM ¢ Matepvanom?

B uem 3akntovaeTcs KMHETMKa CyLIKN?

YT0 HasbIiBaeTCs BNaronpoBOAHOCTBLIO M TEPMOBAronpoOBOAHOCTbLIO?

MeToguka NoCTpoEHMs KpMBOW CYLLKA

MeToauka NoCTPOEHUst KPMBOW CKOPOCTM CYLLIKM

YpaBHEHMS CKOPOCTU CYLLIKU

MaTtepuanbHbIi 6anaHc npoLecca KOHBEKTUBHOW CYLLIKM

Tennosou 6anaHc npowecca KOHBEKTUBHON CYLLKK
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7.3.3. LWKAIA U KPUTEPUN OLUEHNBAHUA
CamMOrNOAroTOBKN MO TEMaM CeMUHAPCKMX 3aHATUI

- OUEeHKa «3a4meHOo» BbICTaBIIAETCA, eClin o6yqarou.|.m7|c;| Ha OCHOBE CaMOCTOATEJIbHO N3Yy4YEHHOIro

martepuana, CMOI BCECTOPOHHE PacKpbITb TEOPETMYEeCcKoe CoaepXaHue TeMbl. Bnageetr metogukamu npu
peLleHNn NpakTUYecKnx 3aaad.

- OUeHKa «He 3a4YmeHO» BbICTaBndAeTCd, ecrun o6yqarou.|.m7|c;| HeaKKypaTHO O¢OpMMﬂ OTYETHbIN

matepuan B Bnge nNnUCbMEHHOro onpoca Ha OCHOBE CaMOCTOATEJSIbHO M3y4YEeHHOro martepuana, He CMOor
BCECTOPOHHE pacCKpbITb TEOpPpEeTU4EeCKoe coaepxxaHmne TemMbl. 3anyﬂ,Hﬂ9TCﬂ pewaTb npakTn4yeckne 3agadn.

8. CpepncTtBa ons pyb6exHOro KOHTpons

BOMPOCbI ons npoBeaeHus pyGexxHOro KOHTpons

Pa3densi 1-3 Teopemuyeckue 0CHO8bI HayKU O fpoyeccax u annapamax nuuweebix npouseodcme

BoOoo~NOGOA~WNE

ADRADADMNWWWWWWWWWWNNNNNNNNNNRPERPRPEPRPRERPERERR
WNPOOWO~NOUPRARWNRPOOONOOPR,WNRPOOONOOPA,WNEO

44,

2udpomexaHu4ecKue npPouecchl, mensoebie NPoOuecchl

MpeomeT n 3agaym kypca “lNpoueccsl 1 annapaTtbl NMLLEBbIX NPON3BoaCTB”

MoHATMA npouecca, onepauumu, annaparta. HenpepbiBHbIE, Nepuognyeckne u KOMOGMHNPOBAHHbIE
npouecchbl

Knaccudumkaums npoueccos nNo Buaam v npusHakam. [BwxyLas cuna npoueccoB

TpeboBaHus, NpeabsaBnseMble K annapaTaM NULWEBbIX NPOU3BOACTB

'vopaenuyeckue npoueccol

MoTepu rmapoanHaMUYecKoro Harnopa npu ABMXKEHUW XXAKoCTM B Tpybonposoae
'vopaBnuyeckue MalUUHbI

CyLHOCTb, Ha3Ha4YeHWe 1 BUAbl nepemeLlumBaHmns. Tunbl mewanok. CTeneHb 1 MHTEHCUMBHOCTb

. nepemeLumBaHus
. Oucnepruposaxue. Bugbl gucnepruposaHuns

. CywHoCTb aMynbrmpoBaHusa n HasHadeHve NMABoB. SMynbcopsl

. Bugel gucnepcHbix cuctem. CteneHb gucnepcHoctn. CpegHuii pasmep YacTul, AucnepcHon gassbl.
. MeTogpl 1 xapakTepuCTMK/N AMCNEPCHBIX CUCTEM

. NomoreHnsaums. CywHocTb, HasHavyeHue. KnanaHHbIN romoreHnsaTop

. Moiika, napameTpbl 3HEKTUBHOCTU MOMKMN

. MeHoobpasoBaHne 1 B3GUBaHUe. MazocogepxaHve

. MNceBpooxmxkeHne, CyLLHOCTb, Ha3HayeHue. NepBas 1 BTopasi KpUutnyeckne ckopoctu. [Nopos3HOCTb
. OcaxpgeHwve u oTctamBaHue. Pexunmbl ocaxaeHns. dopmyna CTokca Ans pacyeTa CKOpoCcTu

. ocaxgeHus. Cunbl, AENCTBYOLIME Ha YacTuly B npouecce ocaxaeHns. OTCTOMHUKK. yTun

. MHTEHCUMKaLumn npouecca ocaxaeHus

. Cnocobbl 04MCTKM ra3oB. YCTPONCTBa AN pa3feneHns ra3oBblX CUCTEM, pyKaBHble (PunbTpbl,

. LLMKINOHbI

. dunbTpoBaHue. CywHOCTb U Ha3HayveHne. OCHOBHOe ypaBHeHue unbTpoBaHus. Bugpl

. punbTpoBaHudA. MaTepunanbHbivi 6anaHc

. UeHTpudyrmuposaHue. Buabl LeHTpudyr. daktop pasgeneHus

. Knaccudmkaumsa tennosbix npoueccos. [ABuxyLias cuna

. OcHoBHOe ypaBHeHMWe Tennonepenayn. TemnepaTypHbi Hanop. KosdhduuneHT Tennonepegayu,
. hU3NYeCcKnin CMbICH, €ANHULIbI U3MEepPEHNs

. Bugbl oTHoCMTENBHOrO ABWXEHUS TENNOOOMEHHbIX cpef,. CpeaHsas pa3HOCTb TeMnepaTyp

. Cnocobbl nepepaym TennoTol. [epegava TeNNOThI TENNONPOBOAHOCTLI0. 3akoH Pypbe

. Nepepayva TennoTel nyyencnyckaHnem. 3akoH CtedaHa-bonbumaHa. JlyyencnyckartenbHasi

. cnocobHoCTb Tena

. YpaBHeHue Tennosoro 6anaHca

. Mepepayva TennoTtbl koHBeKUMen. CeoboaHas 1 BbIHYyXAeHHAsA KOHBeKUMS. 3akoH HbloToHa

. MacTtepnszaumsa. CywHOCTb 1 Ha3HayeHne. Pexxumbl n annapatbl. Kputepun MNMactepa

. Ctepununsauus. Pexumbl 1 cnocobbl. Annapatsl. KoadduumeHT cTepunuaytoLero AencTems

. Beinapueanue. CylHoOCTb, NpuMeHeHWe U Lenu npouecca. MatepmanbHein 6anaHc.

. OcHoBHble annapaTbl Bakyym-BblNapHOW YCTAHOBKN N NX Ha3HayYeHue

. Annapatbl Ana HarpeBaHus 1 oxnaxaeHusi

. Bugel kanopusaTtopoB, cxeMbl annapaToB U NPUHLMN UX paboTbl

. Bugbl koHaeHcaTopoB, cxeMbl annapaTtos U NPUHLUM UX paboThbl

. MongaTne Tepmokomnpeccumn. Cxema BakyyM-BbINapHOW YCTAHOBKM C TEPMOKOMMPECCOPOM

Pa3zdenbi 4. Maccoo6MeHHbIe npouecchbl

MaccoobmeHHble npouecchl. Knaccudpukaums

20



45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.

MonekynspHas guddyaus. MNepebii 3akoH Prka. Maccootgada. 3akoH LLykapesa
OcHoBHOe ypaBHeHWe macconepenayn. CpegHsia pa3HOCTb KOHLEHTpauui
Abcopbuus. CywHOCTb U HasHayeHne. MaTtepuanbHbin 6anaHc. AnnapaTthbl
Apncopbums. CylwHOCTb U HasHadveHne. MaTepuanbHbin 6anaHc

MexaHu3m npouecca CyLKn 1 ero HasHaveHvne. MatepunanbHbin 6anaHc

dopmbl CBA3M Briarm ¢ Matepuanom

KpuBble CyLLKN 1 CKOPOCTU CYLLIKU

Buapbl CyLLKM 1 OCHOBHbIE annaparthbl, UICNOSb3yeMble B MPOMbILLEHHOCTMU
Pektndukaums n neperoHka. MatepuanbHbii 6anaHc

OKCTpaKLums, CyLLHOCTb U NpuMeHeHne. MaTtepunanbHbi 6anaHc

MapameTpbl apdeKTMBHOCTU Npouecca aKkcTpakumm. Cxema nonyyeHusl caxapa u3 caxapHom
CBEKITbI

PactBopeHue. CylHOCTb 1 Ha3HayeHue. [NMapameTpbl 3pdeKTMBHOCTHU Npouecca
Crtapuu npouecca pactBopeHus. Annapartbl

Kpuctannusauus. CylwHoOCTb U HazHayeHne. Cnocobbl KpucTannusaumm
AnnapaTbl Ans NpoBedeHns npouecca kpuctannusauun. MatepuanbHeii 6anaHc.

9. TMpomexyTo4yHas (cemecTpoBas) aTTecTaLusa oby4aroLwmxcs

9.1 HopmaTtuBHas 6a3a npoBegeHus
NPOMEXYTOYHOM aTTecTauum ody4arLmnxcs nNo pesynbTaTaMm U3y4YeHUs QUCLUNIIUHBI:

1) pevictBylowiee «[lonoxeHne O TeKyLlEM KOHTpoOne YcreBaeMocTH,

npomemyTquon arrecrauunmn

obyvatowmxcs No nporpamMMam Bbicllero obpasoBaHus (Gakanaepuat, crneuuvanuteT, marucTpaTtypa) u
cpeaHero npodeccnoHansHoro obpasoaHus B Pro0QY BO Omckuin FTAY »

9.2. OCHOBHbI€ XapaKTepUCTUKMN
NPOMEXYTOYHOM aTTecTauum ody4arLmxcs No UToram U3yv4eHus QUCLUNNUHbI

Uenb

NPOMEXYTOYHOM aTTecTauum -

yCTaHOBIIEHNE YPOBHSI AOCTUXXEHMUS KaablM 00yYatoLLmMMes Lenemn
00y4yeHns No AaHHON OUCLUNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOsLEN
nporpaMmbl

dopma
NPOMeXKYTOYHOW aTTecTauum -

JK3aMeH

MecTO 3k3ameHa
B rpacmke yyeb6Horo npouecca:

1) NOAroToBKa K 3K3aMeHy 1 cAaya dKk3aMeHa OCYLLEeCTBNSAETCS 3a
CYET y4ebHOro BpemeHn (TPYAOEMKOCTHU), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYIO Ceccuto Ans obyyaloLwmxcsi, CPOKM KOTOPOM
yCTaHaBMMBaKTCA NPMKa3oM MO YHUBEPCUTETY

2) pata, Bpems U MeCTO NpOBeAEHUS dK3ameHa onpegensercs
rpadukoM caaym 3K3ameHOB, yTBepXA4aeMblM AEeKaHOM
BblMycKkaloLlero gpakynoreta

Popma 3K3ameHa -

nuUcCbMEeHHbIU

Mpouenypa nposeaeHuUs
dK3ameHa -

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

OK3amMeHaUWOHHasA nporpamma
no yye6HoM gucumnsivHe:

1) npeacTaBneHa B )OHAE OLLEHOYHbIX CPEACTB MO AUCLMNIINHE
(cm. MpunoxeHue 9)

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

MeToaunyeckue maTepuansl,
onpegensouwme npoueaypbl
oL eHUBaHUA 3HaAHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPeACTB MO AUCLMMNNMHE
(cm. MpunoxeHue 9)

9.3 BOMPOCHI

AnA NoAroToBKU K UTOroBOMY KOHTPOJIHO - 9K3aMeHYy

Ponb npoueccos W annapatoB B pa3BuUTne TEXHONOMN " O60pyLI,OBaHI/I$| MOJI04HOM

OcHoBHble NPU3HaKnN KJ'IaCCI/I(bMKaLI,I/II/I npoueccoB 1 annapaTos.
Teopvm nognobus kak metoq MoaennpoBaHuA NpoLeccos.

1.
NPOMbILLIIEHHOCTMW.
2.
3.
4, MepBas Teopema nogobus.
5. BTopasi Teopema nogobus.
6. TpeTbs Teopema nogobdus.
7.

KoHBeKTUBHbLIN cnocob nepegayn TennoTbl.




8. KoHOyKTUBHLIN cnocob nepegayvm TennoThl.

9. PaguwauunoHHbIi cnocob nepegayn TennoTol.

10.  OcHOBHOe ypaBHeHue Tennonepenayu.

11. MeToavka pacyeTa TemnepaTypbl MHOTOCITIOMHOW CTEHKM.

12.  TexHonormyeckum cnocob MHTEHCUMKaLUM TennoodmeHa.

13. 'mppoamHammnyeckas Teopus TennoobmeHa - Teopus MNMpaHaTns.

14.  KoHCTpyKTMBHbIE CNOCOGLI MHTEHCKDUKALUMKN TENNOOOMeEHa.

15. Tennosow 6anaHc npouecca TennoobmeHa.

16. KoadhdumumeHT pereHepaumm TeNNOThHI.

17. [MpAMOTOYHbIE pereHepaTopsbl.

18. [MpOTUBOTOYHbIE pereHepaTopbl.

19. CpaBHuTenbHasA OueHKa NPSIMOTOYHBIX M MPOTUBOTOYHbBIX pEreHepaTopoB.
20. Tpouecc oxnaxgeHuss MOrfoka B annapartax.

21.  PexuMbl KMneHus xungkoctn. ®akropbl, BAUSIOLME HA NPOLECC KUNEHNS XUAKOCTU.
22. KnneHune xngkoctu B 60nbioMm obbeme. KpnBasi KUNEHUS XXNOKOCTH.
23.  [lepBblii 1 BTOPOMW KPU3MC TEMMOOTAAUN MPU KANEHMMN KNOKOCTU.

24, MHTeHcnduKkaums npouecca KUNeHnst XXMaKoCTU.

25.  [lpouecc koHAeHcauun napa.

26.  KoadhdumumeHT Tennootgavm npy KOHAEHcaumn napa.

27.  Knaccudukaumsa KOHOeHCaTopoB, CpaBHUTENbHAS OLleHKa annapaTtos.
28.  [NloBepXHOCTHbIE KOHAEHCATOPSI.

29. KoHaeHcaTopbl CMeLLeHUS.

30. WHTeHcudumkaumsa npouecca koHAeHcaumm napa.

31. MaTepwuanbHbiil 1 TENNoBon GanaHc BbinapuBaHus

32.  Tlpouecc BbinapmeaHue rnpu atmocepHOM AaBneHnn

33. TllpocTas BakyyM-Bblnapka

34. Bakyym annapaTtbl C TEpPMOKOMMPECCHMEN BTOPUYHOIO napa

35.  Tpouecc cywku. Kpmeas CyLuku, KpuBasi CKOPOCTM CYLLKM.

36. Knaccudmkaumsa HEOOHOPOAHbIX CUCTEM.

37.  Tpouecc otctanBaHus. Popmyna Ctokca.

38. Tlpouecc ueHTpudyruposaHus.

39. Mpouecc cenapmMpoBaHMs Monoka.

40. PacueT npousBoauTenbHOCTU cenapaTtopa. ®opmyna JlykbsiHoBa.
41.  dakTophbl, BNUALME HAa 3PHEKTUBHOCTL CENAapMpPOBaHUS MOMOKa.
42.  [lokasaTenu oueHkn appeKTMBHOCTM NpoLiecca cenapupoBaHus.
43. Pasgensoowuin daktop TapenbvyaTtoro cenapatopa.

44.  ®dakTop CONPOTUBMASEMOCTU pa3geneHnto Mofoka B cenaparope.

45.  OcHOBHOE yCrnoBMe BbIMOSTHUMOCTY NpoLiecca cenapmpoBaHus.

46. WHTeHcudukauma npolecca cenapMpoBaHnst MOsoka.

47. MNbineocagnTenbHble Kamepsbl.

48. VIHepUWOHHbIE NblfneyrnoBuTenu.

49.  LuknoHHble annapatbl — Knaccudukaumst 1 NpUHLKN AenCTBUS.

52.  Tpu4mHbI NOBLILLEHHOTO MblflIeyYHOCa NPWU LUKNOHHOW OYUCTKE BO3ayXa.
53.  Cnocob o6HapyXeHus 3abUBLLErOCA NOPOLLKA B LIMKITOHE.

54.  Cnocob obHapyXeHus1 pa3repMeTU3aLmmn LUKIoHa.

55. VHTeHcHMduKaLns LIMKITOHHON 0YMCTKe BO3ayxa.

56.  Mokpas ouncTka — ckpyooepsl.

57.  TleHHble NbineynosuTenu.

58.  OnekTpoocaxaeHue YyacTuu,.

9.3.1 WWKAJA U KPUTEPUU OLIEHUBAHUA

PesynbTaTbl 9K3ameHa oOMpeaensitoT OUeHKaMU «OTIIMYHO», «XOPOLUOY», «YAOBNETBOPUTENLHOY,
«HEeYyOOoBNETBOPUTENBHO» U OOBbABNAIOT B l&Hb 9K3aMeHa.

OueHKy «omJTu4HO» BbICTaBNAT 0bydarowemycs, rnyboko 1 NPOYHO OCBOMBLLEMY TEOPETUYECKUIA 1
npakTnyeckun Matepuan avcumnnmHbl. OTBET JOMKeH OblTb NOrMYHbIM, rpamMoTHbIM. CTyAeHTY Heobxoanmo
nokasaTb 3HaHWEe He TOSbKO OCHOBHOrO, HO WM JAOMOMHUTENbHOro Martepuana, ObICTPO OpUEHTUPOBAaTbCH,
OoTBeYast Ha AOMONHUTENbHbIE Bonpockl. Obyyaroujulicsi AOMKEH CBOOOAHO CMpaBnATbLCS C NOCTaBMEHHbIMU
3ajavamu, NpaBuIbHO 0GOCHOBLIBATE MPUHSTHIE PELLIEHMS.

OueHky «xopowoy» 3acnyxuBaeT obyvyarowjulics, TBEpPAO 3HaWWWMA NporpaMMHbIN  MaTepuan
AVCUWNIWHBI, TPaMOTHO M MO CylWecTBY u3naralowuyin ero. He cnepgyeT ponyckaTb CyLWECTBEHHbIX
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HETOYHOCTEN MpY OTBETax Ha BOMPOCHI, HEOOXOAMMO MPABUIBHO MPUMEHSTb TEOPETUYECKME MONOXEHUS
Mpy PeLLIeHN NpakTUYecKMX 3aaad, BnadeTb onpeAeneHHbIMY HaBblIkaMy Y MPUeMamm UX BbIMOSTHEHUS.

OueHky «ydoesiemeopumesibHO» ronyyaeT o06yyarouulics, KOTOpbIl MMEeT 3HaHUS TONbKO
OCHOBHOIO MaTtepuvana, HO He YCBOWI ero AeTanu, UCMbITbIBAaeT 3aTPyaHEHNA MPW PeLLeHnN NPaKTUYecKmnx
3agay. B oTBeTax Ha nocTaBfieHHble BONPOCHI 0B6yyarowumMcss AonyLWweHbl HETOYHOCTH, AaHbl HeJOCTAaTOYHO
npaBunbHble (OPMYNMPOBKY, HapyLLeHa NocneaoBaTenbHOCTb B U3NOXEHUM NPOrpaMMHOro Matepuana.

OueHka «HeydoesiemeopumesibHO» TOBOPUT O TOM, YTO Obyyarouwulicss He 3HaeT 3HauyMTernbHOM
YyacTu MmaTtepuana no AUCUMMNUHE, AOMNYCKaeT CYLeCTBEHHble OLWMWOKM B OTBETax, He MOXEeT pelnTb
npakTUYeckue 3agaqv Unu pellaeT UX ¢ 3aTpyaHEHUSIMU.

10. UHdopmaumoHHOe u MeToauYeckoe obecneyeHne y4eGHOro npouecca no AuMcuunnvHe

B cooTBeTCcTBUM C AENCTBYIOLWMMUN FOCYAapCTBEHHLIMU TpeboBaHUSAMM ANiS peanu3aumm y4ebHoro
npouecca no avcumniunHe obecneynBaroLLen Kadeapon paspabaTbiBaeTcs 1 NOCTOSTHHO COBEPLLEHCTBYETCSA
yyebHo-meToandeckumn komnnekc (YMK[), cooTBeTCTBYHOLLUIA JaHHOW paboyen nporpaMmme v npunaraemblii
K Hel. MNpu paspaboTtke YMK[ kadenpa pykoBoACTBYeTCSH YCTAaHOBMNEHHbIMU YHUBEPCUMTETOM TpeboBaHMAMM
K ero CTpykType, cogepxaHuio n odopmneHmio. B coctas YMK[] BXx0AAT nepeyvvcrieHHble HKe 1 apyrue
WUCTOYHMKKN y4eBHOM 1 y4ebHO-MeToan4eckon nHpopmaumm, cpeactesa HarnsigHOCTY.

OnekTpoHHasa Bepcusa aktyansHoro YMK[, agantupoBaHHas gns obydarolmxcs, BbICTaBNSAETCS B
nHOpMaLMOHHO-06pa3oBaTensHON cpeae yHuBepcuTeTa.

NMEPEYEHb
nutepaTtypbl, pPeKOMeHAYeMON A1l U3yYeHUsi AUCLUNIUHDbI
ABTOp, HAMMEHOBaHWE, BbIXOAHbIE JAHHbIE Hoctyn
1 2

Bob6nukoBa, T.B. NMpouecchl 1 annapatbl NULLEBLIX NPOU3BOACTB [DNEKTPOHHbIN
pecypc] : yuebHoe nocobue / T.B. Bobnukosa, C.H. WnkikoB, A.B. NepmsikoB. —
CraBpononb: ATPYC CTtaBponosnbCcKoro roc. arpapHoro yH-ta, 2013. — 212 c.

http://znanium.com

Mpoueccbl M annapaTtbl MULIEBOW TexHOMorMn [ONeKTPoHHbIA pecypc]: y4yeo. http://e.lanbook.com
nocobue. - Cl6.: JlaHb, 2014. - 544 c.

YxuH B. B. Mmapasnuka [QnekTpoHHbIn pecypc]: yueb. nocobue/ b. B. YXUH. - http://znanium.com
OneKkTpoH. TekcToBble AaH.. - M.: POPYM; M.: UHOPA-M, 2013. - 464 c.

Anekcees [".B. BupTyanbHblii nabopaTopHbI NpakTuKym no Kypcy "lMNpouecchl 1 HCXb

annapartbl NMweBbIX Npou3BoacTs”: y4eb. nocobwue/ I'. B. Anekcees, L. U.
BpugeHko, H. V. JlykuH. - CIN6.; M.; KpacHogap: J1aHb, 2011. - 144 c.

®epgumwH B. B. TennomaccoobmeHHoe oOopygoBaHue npeanpusatunm : nab. HCXB
npaktukym / B. B. ®egunuunn, 3. A. Taupos, B. [I. Ouupos ; UpkyT. roc. c.-x. akag.,
MpKyT. roc. TexH. yH-T. - VipkyTtck : N3a-Bo Vpl CXA, 2015. - 124 c.

Kaeeukui I'.[. MNpouecchl n annapaTbl NUweBon TexHonoruu: yyeb. ans sy3os/ I HCXB

. Kaseukun, B. I. KacbsaHeHko. - M.: KonocC, 2008. — 590 c.

Bpeaunxun C. A. TexHonorus n TexHnka nepepadoTkn Morioka [SNeKTPOHHbIN http://znanium.com
pecypc] / C. A. BpeguxuH, 0. B. Kocmogembsinckui, B. H. FOpuH. - M.: Konoc,

2001. - 400 c.

MnakcuH KO.M. Mpoueccel n annapaTbl NULLIEBLIX NPON3BOACTB: y4eb. Ans By30B/ HCXB

KO. M. MnakcuH, H. H. Manaxos, B. A. JlapuH. - M.: KonocC, 2008. - 758 c.

KupcaHoB B. B. lNpumeHeHne TEpMOINEKTPUYECKMX MOOYIEN B NacTepm3aLnOHHO- http://znanium.com

OXnaguTenbHbIX yCTaHOBKax Ans 06paboTkym XuAKMX NULLEBbIX MPOOYKTOB
[OnekTpoHHbIN pecypc] : moHorpadumsa / B. B. KupcaHos, B. H. KpaByeHko, P. O.
dunoHos.. - M.: IOy BIMNO MIrAy, 2011. - 88 c.

MonoYHasi MPOMBILLINIEHHOCTb : Hayy.-TEXH. U MPOM3B. XypH. - M. : [6. n.], 1934 - . HCXB
CnpaBo4YHMK TexHonora MOMOYHOro MPOM3BOACTBA. TEeXHOMorMs u peuentypbl - HCXb
cre. : rmMorPp, 2002 - .T. 1 : UenbHomonouHble npoaykThl. [Mpon3sBoacTso

Morioka 1 MonoyHbix npoayktos (CaHlNuH 2.3.4.551-96) : cnpaBoyHoe usgaxHue / J1.
. CtenaHoBa. - 2-e n3a. - 2003. — 378 c.

LWymsikuin KO.A. MpombilineHHble aacopbLUmoHHble npoLeccsl. - M.: Konoc C, http://www.studentlibrary.ru/
20009. - 183 c.
JlvcuH T, A. lMbineynaenveaHne Cyxoro Mofioka B LIMKIOHHbIX annapaTax: TEopus 1 HCXB

npaktuka : moHorpacums / . A. JlucuH, B. B. BopoHoB ; Om. roc. arpap. yH-T. -
Owmck : [6. n.], 2004. - 84 c.

Muwa. Okonorusa. Kadectso : Tpyabl V mexayHap.-npakTt. koHd. (KpacHoobck, 30 HCXB
noHs-2 nons 2008 r.) / Poc. akag. c.-x. Hayk. Cub. ota-Hue, HoBocub. roc. arpap.
yH-T, OM. roc. arpap. yH-T. - HoBocubupck : [6. 1.], 2008. — 375 c.
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http://www.studentlibrary.ru/

FOCT 18599-2001 Tpybbl HanopHble M3 NONMUITUIIEHA. TeXHUYECKME YCMOBUS :
cTtaHgapT. - Ocuu. n3a. - Baamen NOCT 18599-83 ; Beea. ¢ 01.01.2003. - MuHck :
M3p-Bo ctangapTos, 2002. - 21 c.

HCXB

FOCT 19107-97 MydTbl MexaHudeckume. Psgbl HOMWMHAmMbHBLIX — KPYTALLMX HCXb
MOMeHTOB: cTaHaapTt. - Ocdmu. m3a. - Beeg. ¢ 2002-01-01. - MwuHck : W3g-Bo

craHgapTtos, 2001. - 5 c.

JleTonucb aBTOpEdepaToB aucceprtawmm : roc. bubnuorp. ykas. Poc. ®egepaunn/ HCXb

Poc. kH. nanata. - M. : BYK UHEMB3P MHTEPH3LWIHI, 1931

NEPEYEHb

PECYPCOB UH®OPMALIMOHHO-TENIEKOMMYHUKALMOHHON CETU «MHTEPHET»

W NOKAJNbHbIX CETEW YHUBEPCUTETA,
Heo6XoAUMBIX AFs OCBOEHUS AUCLUMNIUHDbI

1. YaaneHHble aNeKTPOHHbIE ceTeBble y4eOHble pecypcbl BpeMEeHHOro AocTyna,
cchopMMpOBaHHbIE HA OCHOBaHUM NPSAMbIX JOrOBOPOB C NpaBoobnagatensiMmu
(aneKTpoHHbIe bubnuoTeyHble cuctemsbl - A6C), MH(OpMaLNOHHLIE CMPaBOYHbIE CUCTEMbI

HanmeHoBaHune HocTtyn
OnekTpoHHO-6MbnuoTevHasa cuctema «Msgartenscrea JlaHb» http://e.lanbook.com
OneKTpoHHO-6nbnunoteyHas cnuctema ZNANIUM.COM http://znanium.com
OnekTpoHHas GubnuoTteka TexHudeckoro BY3a «KoHcynbTaHT cTygeHTa» http://www.studentlibrary.ru
CnpaBoyHas npaBoBasi cuctema KoHcyneTaHTlntoc JlokanbHas ceTb
yHMBeEpcUTETa

2. OneKTpPOoHHbIe ceTeBble Y4eOHble pecypchbl OTKPLITOro gocTyna:

3. AneKTpoHHbIe y4eOHble U y4ebHO-MeToauYecKme pecypchbl, NOAroToBNEeHHbIe B YHUBepcUTeTe:

ABTOp(bI) HanmeHoBaHve

HocTtyn

npaKTI/IKyM no npoueccam un annapartam nuiieBbliX
npon3BoAcCTB C 3fieMeHTaM KOMIMNbTEPHOIo

Munnep H.A. mogenupoBaHus B cuctemax MathCAD n Maple.

JlncuH MLA. Paspgen "lMpouecc Tennonepegaun”: y4eb. nocobue/ ;
Owm. roc. arpap. yH-T. - Omck: N3g-so OMIAY, 2008. -
87 c.

http://e.lanbook.com

MpakTnkym No npoueccam u annapatam NULLEBbIX
NPOM3BOACTB C 3NIEMEHTaMN KOMMbIOTEPHOrO
Jlncun MLA. MoaenupoBaHus B cuctemax MathCAD n Maple.
Harnbuna H.A. Paszgen "lMpouecc BeinapmBaHusa moroka": y4eb.
nocodwue/ M. A. IlucuH, H. A. Harnbuna; Om. roc.
arpap. yH-T. - Omck: 3g-so OMIAY, 2005. - 59 c.

HCXB
(5 3k3)
(MeyvaTtHbIE)
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http://e.lanbook.com/
http://znanium.com/
http://www.studentlibrary.ru/

TMPUJTIOXXEHUE 5

lMpumep ogbopmneHusi mumyrbHO20 nucma nosicHumesnsHou 3anucku Kl

dopmat A4

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

ArpoTexHonornyeckuin dakynbteT

Kadbenpa npoayKToB NUTaHMS U NULLEBOIN BMOTEXHOOMN

Hanpasnenwune nogrotoskn 19.03.03 MNpoayKTbl NUTaHMS XUBOTHOIO MPOUCXOXOEHUS
Mpodunb «TexHonorua Mosnoka 1 MOfIOYHbIX MPOAYKTOB»

NOACHUTEJNIbHAA 3AINMUCKA

K KYpCOBOMY MPOEKTY Mo AucumnimHe «Mpouecchl 1 annapatbl NULLEBbIX
NPOM3BOACTBY
Ha Temy:

«NPOEKTUPOBAHUE TPYBYATOIO AMMAPATA ONA NACTEPUSALUNU NMPOOYKTA»

BeinonHun(a) ct. rp.
®.1N.0.

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

Omck 20__
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