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BBEOEHME

1. ®OHLO OUEHOYHLIX CPEeACTB MO AUCUMUMNIUHE sBRseTca obsasaTtenbHbiM 060CO6GNEHHLIM MPUITOXKEHNEM K
Paboueli nporpamme y4ebHOM ANCUMUNITNHBI.

2. ®OHA OLEHOYHbIX CPEACTB SIBMSIETCS COCTABHOW 4acTbld HOpMaATUBHO-METOAMYEecKoro obecneyveHust
CUCTEMbI OLIEHKM KayecTBa OCBOEHNSI 0By4YatoLLIMMUCS YKa3aHHOW ANCLUUMNIUHDI.

3. Mpu nomowm &OC OCYLLECTBNAETCA KOHTPONb W YynpaBfeHne npoueccoMm opMUpOBaHUS
obyvalWwmnmMmncs KomneTeHUnin, U3 Yncna npeaycMoTpeHHbix PrOC BO B kayecTBe pe3ynbTaTOB OCBOEHUS
y4e6HON ONCLMMIVHBI.

4. ®oHA OLEHOYHbIX CPeacTB Mo AMCLUMNMMHE BKMOYaeT B cebs: OLeHOYHble cpeacTBa, NpMMeHsieMble Ans
BXOAHOIO KOHTPOSS; OLIEHOYHbIE CPEACTBa, MPUMEHSIEMble B paMKax WMHOUBMAyanu3auuv BbINONHEHUS,
KOHTpons comkcupoBaHHbIX BUaoB BAPC; oueHouHble cpeacTBa, NPUMEHsiEMble AN TEKYLLEro KOHTPOnS;
OLeHOYHbIE CPeACTBa, NMPUMeEHsieMble Anst pyOeXHOro KOHTPONsS W OUEHOYHble CPeacTBa, NMPUMEHsIEMble
npy NPOMEXYTOYHOWM aTTecTaumm no UToraM U3y4eHuss AUCLMMNINHBI.

5. PagpaboTtunmkamm hoHZa OLEHOYHbIX CPEACTB NO AUCUMMIMHE SABMAOTCS npenogasatenu kadenpbl
NPOAYKTOB NWUTaHWA 1 MULLIEBON BnoTexHonormu, obecneymsatoLLen nsyyeHne obyyaowmmmncs AUCLMNANHBI
B yHuBepcuteTe. CoaepxatenbHon ocHoBon aAnsa paspabotkm ®OC nocnyxuna Pabodvass nporpamma
y4ebHOW ANCUMNNNHLI.



1. OXUOAEMbIE PE3YNIbTATbl U3YYEHUA
y4yeGHOM ANCLUNNUHBI, NepCOHaNbHbIA YPOBEeHb JOCTUXKEHUA KOTOPbIX NpoBepsieTcA
C UCNoNib30BaHMeM NpeAcTaBeHHbIX B N. 3 OLEeHOYHbIX CPeAcTB

KomneTteHuun, N
Koo n KoMnoHeHTbI KOoMneTeHUUn,
B hopMupoBaHum o
- HavMMeHoBaHue dopmMmpyeMble B pamMmKax AaHHOW ANCUUMNAUHDI
KOTOpbIX 3aieCTBOBaHa -
AMCLMNNMHA WHAnkaTopa (kak oxuaaembl pesynbTaT ee OCBOEHMS)
OOCTUXEeHUN
3HaTb 1 ymeTb Aenatb BrnageTb HaBblkaMm
koA HanmeHoBaHue KOMMEeTeHLUNn 4
noHMmaTb (oenctBoBaTb) (MMeTb HaBbIKN)
1 2 3 4
Ob6wenpodeccrnoHanbHble KOMNEeTeHUUn

OlNK-3 | CnocobeH NO-20nk.3 3HaTb cnocobbl | YMeTb Bnapetb
ncrnonb3oBaTb PaspabatbiBaet | n MeToAbl | pa3pabaTbiBaTb (MpuMeHATb)
3HaHWA TEexXHomnorm4yeckn | paspaboTku TexXHomnorm4yeckue | paspaboTaHHbIMU
NHXXEHEPHbIX € npouecchbl ¢ TEXHOJMOIMYecK | mpoLeccsl, TEXHOMOrMYECKUMU
npoLieccos npu | obecneyeHnem | Ux npoLeccoB | obecneyvmBalolwme | npoueccamm
peLleHnm BbICOKOTO obecneunBaioLy, | BbICOKUIA YpOBEHb | obecneuynBatoLMm
npodeccuoHanbH | ypOBHS ve BbICOKWI | 3HeprocbepexeH | BbICOKMIN YPOBEHb
bIX 3agad n | aHeprocbepexe | ypoBeHb mam 3HeprocbepexeHns un
akcnnyaTaumm HUSI 1 aHeprocbepexe | MCNonb3oBaHUs NCMNOMb30BaHNS
COBPEMEHHOr0 NCNONb30BaHUA | HUA N | HOBEMLLINX HOBEWLLNX
TEXHOMNOrMYECKOro | HOBEMLLMX NCMNOMb30BaHNS | LOCTUXEHMWN OOCTVDKEHNA TEXHUKM
obopynoBaHUss U | JOCTUXKEHWN HOBEMLLNX TEXHUKN
npmbopos TEXHUKU BOCTWKEHNN

TEXHUKM
CnocobeH NO-lonk4 3HaTb YMmeTb npumeHaTs | Bnagets metogamm
OCYLLECTBNATb [eMOoHCTpUpyeT | CyLUHOCTb 3HaHWA TEOpEeTUYECKOTO
TEXHONOrM4yeckne | 3HaHus TEXHUYECKUX TEXHUYECKNX pac4eTa,

OMNK-4 | npouecchl CYyLLHOCTH npoLeccos npoLeccos NPOEKTUPOBaHNS U
npovsBoacTBa TEXHUYECKNX npon3BoACcTBa npousBoacTBa onTuMusauum
NPOAYKTOB npoLieccos npoAYyKTOB NPOAYKTOB pasfnyHbIX
XWBOTHOTO npou3BoacTBa XMBOTHOTO XMBOTHOTO npoLeccoB 7
NpOVCXOXOEHUSA NpPOAYKTOB NPOUCXOXOEHN | MPOUCXOXOEHUS annapaTtoB MULLEBbLIX

XWBOTHOTO 2 NpON3BOACTB
NPOUCXOXOEHNS
MA-3onk -4 3HaeT cnocobbl | YmeeT BnapgeeT HaBbikamu
O6ocHoBbIBaeT | 060CHOBaHWsSt U | 0OOCHOBbLIBATb UM | OCO3HAHHOTO "
n peanunsyet peanusauun peanu3oBaTb paunoHaneHoro
NPOEKTUPOBaHN | NPOEKTUPOBAHU | MPOEKTUPOBAHUE | UCMOSb30BaHUA B
e 2 TexHomnormyeckux | Oyagyuien
TEXHOMOrMYeckn | TEXHOMOrMyecKk | npoueccosB n | npodeccroHanLHom
X MPOLLECCOB U MX NPOLLECCOB N | NPOM3BOACTBEHH | AEATENbHOCTU
NPOU3BOACTBEH | NMPOM3BOACTBEH | bIX MOMELLEHUI pasnuyHbIX TUMNOB
HbIX HbIX annapatoB U MalluH
nomeLleHunn rnomeLleHnn NULLLEeBOro
Ha3Ha4YeHusl.




YACTb 2. ObLLAA CXEMA OLLEHUBAHUA XOOA U PE3YJIbTATOB U3YYEHUA
YYEBHOW OUCLIUNIIUHBI
O6Lwme KpMTEPUM OLIEHKN U peecTp NPUMEHSIeMbIX OLIeHOYHbIX CPeACTB

2.1 O630pHasA Be4OMOCTb-MaTpULA OLLlEHUBaHUSA X0Aa U pe3yNibTaToB U3y4YeHus y4eGHom
OVUCLMUNIIMHBI B paMKax negarormyeckoro KOHTpons

Pexnm KOHTPOJ1IbHO-OLUEHOYHbIX Meporn pVIFITI/IVI

OueHka co CTOPOHb!

KaTteropus camooLeHKa B3anMMO- npeactasuten | KomuccrnoHHas
KOHTPOMA N OLEHKN oLeHka npenopgasartend 4 OoLeHKa
npon3eoacTBa
1 2 3 4 5
BxogHon 1 Onpoc
KOHTpOIb
WHaneugyanusaums
BbIMNOMNMHEHNS™,
KOHTPOIb 2
¢huKcMpoBaHHbIX
BuaoB BAPC:
MepeyeHb Kypcoson npoekt BawmTta K1
Tem ans Kl (nosicHnTenbHas nepeg
- KypCOBOW NPOEKT 2.2 3anucka, KoMuccnen
rpacudyeckas
YyacTb)
Tekywumn 3
KOHTpOIb:
Bonpocbl ans
- B pamkax CaMOMNOAroTo AyaonTOpHBIV
NpaKkTU4eCcKmX BKU " KOHTpOJb B BUAe
(cemuHapckmx) 3.1 | camocTtoaTen NMMCbMEHHOro
3aHATUN U bHOro ornpoca
NoAroTOBKU K HUM N3yyeHns
TEeM
- B paMkax obLue-
YHVUBEPCUTETCKON 32
CUCTEMBI KOHTPONS
yCNeBaAeMOCTH
PybexHbIn 4
KOHTpOIb:
Bonpocbl ans AyaouTOpHbI
npoBefeHus KOHTPOIb B BUAE
- Mo pe3ynbTatam
WaydeHms pasnenos | 4.1 pybexHoro NMMCbMEHHOTO
No 1-4 KOHTpOns onpoca no
ovneTtam,
TecTupoBaHue
FlpomemyTo:jHaﬂ Bonpocbl ans OK3aMeHaLMOHHbIE Cpava
atTecrtauus npoBefeHus BUNETh 3K3ameHa no
oby4atomxca no 5 WUTOroBOro uToram
MNogroToBka Kk
nToram nsyveHus KOHTpOIs SK3AMEHY OCBOEHUSA
OVCLUMNNUHBI (aK3ameH) OUCUMMNNUHBI

* AaHHBIM 3HAKOM NMOMeYeHbl UHAMBMAYyanM3npyemble Buabl y4ebHon paboThbl




2.2 O6LwWue KpUTEPUU OLIEHKM X0Aa U pe3ynbTaToB
M3yYeHUA y4eOHOMN ANCLUMNIINHDI

1. ®opManbHbIN

KpUTepui nonyvyeHns obGy4arowmmmcs

NMOJIOXKUTENbHOWN OLEHKM MO uToram n3y4vyeHusa QUCUUMNnIINHbI:

1.1 lNpegycmoTpeHHasn nporpamma
N3y4yeHnst AUCLUNANHBLI 00yYaoLwmmcs
BbIMOMHEHA NOJIHOCTLIO A0 Havana
npouecca NPOMEXyTOYHON aTTecTaumm

1.2 Mo kaxgown 13 npegycMOTPEeHHbIX NPOrpaMmmMon B1aoB paboT
no gucumnnuHe oby4daroWminca ycnewHo oTymTancs nepesa
npenozaBaTenem, 4EMOHCTPUPYS NPU 9TOM AOMKHbIN (He HUXe
MUWHVMMarnbHO NPUEMIIEMOro) YPOBEHb CDOPMUPOBAHHOCTH
3MNEeMEHTOB KOMMETEHLIUN

2. 'pynn
Ka4yeCTBEHHOM OLIEHKU paboTh!

bl HedhopMarnbHbIX KpUTEPUEB
1 obyyaroulerocsi B pamkax M3yyYeHUs QUCLUNIIUHbI:

2.1 Kputepum oueHkn KadecTtsa xoaa
npotiecca nudydyeHus obyvatoLimmcs
nporpaMmmbl AUCLIMNIUHBI (TEKYLLEN
yCcrneBaemocTh)

2.2. Kputepumn oueHkn kayecTBa BbIMNOMHEHUS KOHKPETHbIX
Bugos BAPC

2.3 Kputepun oLieHkn kayecTBEHHOIO
YPOBHS1 pyBexHbIX pesynbTaToB
N3y4yeHUss AUCLMMITNHDI

2.4. Kputepum aTTecTaunoHHOM OLEHKN® Ka4yeCTBEHHOIo
YPOBHS pe3ynbTaToB U3y4YeHUS AUCLIMNIUHBI

*

3K3aMEHaLMOHHOWN OLEHKN

2.3 PEECTP

AreMeHToB (*)OH.CI,a OLEeHOYHbIX CcpeacTsB no yqe6H017| AncuuniimHe

Mpynna OueHoYHOEe CpeacTBO MU Ero ANeMEeHT
OLIEHOYHbIX CPeaCcTB HavmeHoBaHue
1 2

1. CpeacTBa AN BXOOAHOIO KOHTpOnA

Bonpocbl Anst npoBegeHnst BXOOHOIO KOHTPOnst

KpVITepI/II/I OLUEeHKM OTBETOB Ha BOMPOCblI BXOAHOIO KOHTPOIA

2. CpenctBa

AN UHOMBUAyanu3auum BbiNONHEeHus,
KOHTpOns (hpMKCMpOBaHHbIX BUAOB
BAPC

MepeyeHb NPUMEPHBIX TEM KyPCOBbIX MPOEKTOB
MprMepHbIN 0606LLEHHBIN NNaH-rpadgmK KypcoBOro
NPOEKTUPOBaHUSA

KpVITepVIVI OUeHKM nHamsuayarnbHbIX pe3yrnbTaToB
BbINOJIHEHNA KYPCOBOIO NPOEKTa

CpeacTBa AnNs TEKYLEro KOHTPons

BOI'IpOCbI O5A CaMOCTOATESIbHOIO N3y4eHuna TemMbl

OBwwnii anropyTM CaMOCTOATENBHOIO N3y4YeHWs TEMbI

KpMTepI/lI/l OUEHKN CaMOCTOATESIbHOIO N3y4eHnd TeMbl

Bonpockl 4ns camonogrotToBku no TeMmam CeEMUHaPCKUX
3aHATUN

KpuTepum oueHKkn camonogroToBkM MO TEMaM CEMUHAPCKNX
3aHATUN

4. CpeacTtBa gns pyb6eXxHoro KoOHTpons

Bonpockl aAnsa npoBedeHns pyGexxHOro KOHTPOors

KpMTepI/lI/l OLEeHKM OTBETOB Ha BOMpPOCHI py6e>|<Horo KOHTpONA

5. CpeactBa AN NPOMEXYyTOYHOM
aTTecTauum rno uToram nsyyeHus
AUCLUMNINUHBI

BOFIpOCbI Anga npoBeaeHna NToroBoro KOHTpons (SKSaMeH)

MNnaHoBas npoueaypa NpoBEAeHVs 9K3ameHa

I'Ipmmep 3K3aMeHaLMOHHOoro buneta

KpMTepI/lI/l OLUEHKM OTBETOB Ha BOMPOCHLI UTOroOBOro KOHTPOIA




2.3. OnucaHue nokasaternen, KpMTepueB 1 LLKan oLueHUBaHUA U 3TanoB POPMUPOBAHUA KOMNETEHL U B paMKax AUCLMNIIUHbI

YpoBHU CHOPMUPOBAHHOCTU KOMMETEHLNIN

KOMMNEeTeHUnA He

MUHMMAanbHbIN cpegHuin BbICOKMN
cdopmmpoBaHa
OLueHKM chOpPMUPOBAHHOCTN KOMMNETEHLUI
2 3 4 5
OueHka OueHka OueHKa «Xopowo» QOueHKa «omiu4yHo»
«HeydoeriemeopumersnbHO» «ydoeremeopumenbHO»
Mokasatenb XapakTepuctvka cpopMUpPOBaAHHOCTI KOMMNETEHLIMK dopMbI 1
WHaoeke n Ko OUEHMBaHNS — KomneTeHumna B nonHom CbopmmpoBaHHOCTb CbopmmpoBaHHOCTb CbopmmpoBaHHOCTb cpenacTea
Ha3BAHME VIHD,I/IKaTOp% NHavkaTopsl 3HaHUS!, yMEHNs!, Mepe He cchopmumpoBaHa. KOMNeTeHuumn KOMNeTeHUu B Leriom KOMMNEeTeHUUM NONHOCTLIO KOHTpOnst
KomneTeHuuy | HOCTIWKEHWN KomneTeHLmmn HABbIKY VimetoLLmxcs 3HaHM, COOTBETCTBYET CoOTBETCTBYET cooTBETCTBYET bopMMpOBaHMS:
KoMneTeHLmm (BnageHns) YMEHWIA 1 HaBbIKOB MUHUManbHbLIM Tpe6oBaHMsAM. Tpe6oBaHMsM. KOMNETEHLMIA
HefoCTaTOYHO NS peLlleHns TpeboBaHusIM. NmetoLumxcs 3HaHWI, NmetoLumxcs 3HaHWI,
NpakTNYeCcKmX MmetoLumxcst 3HaHui, YMEHWI, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodbeccunonanbHbIX) 3apad YMEHWIN, HaBbIKOB B MOTMBaLMN B LiIENIOM MOTMBALIMU B MOMHOMN
Lenom AOCTaTOYHO AN | [OCTaTOYHO ANS pelleHns Mepe A0CTaToYHO Ans
peLleHns NpaKTUYEeCKmX CTaHOapTHbIX peLLeHUs CIOXHbIX
(npodheccuoHanbHbIX) NpaKTU4eCcKmx NpaKTU4eCcKmx
3agad (npodpeccrnoHanbHbIX) (npodpeccrnoHanbHbIX)
3agad 3agad
Kputepum oueHmBaHus
3HaTb cnocobbl 1 He 3HaeT cnocobbl n He pocratoyHo 3HaeT [OCTaTOYHO 3HaeT B nonHon mepe 3HaeT
MonHoTa 3HaHui meTozbl MeToabl pa3paboTku cnocobbl 1 MeToabl cnocobbl 1 MeToabl cnocobbl 1 MeToabl
pa3paboTku TEXHONOTNYECKMX pa3paboTku pa3paboTku pa3paboTku
TEXHOMNOIMMYEeCKNX | MpoueccoB TEXHOMOMMYECKNX TEXHOMOrMYECKNX TEXHOMOrMYEeCKNX
npotieccos obecneynBaoLLe BbICOKUN npoLieccoB npoteccoB npoteccoB
obecneuyvBatoLme | ypoBeHb aHeprocbepexeHust obecneymBatoLme obecneynBatoLe obecneynBaroLLmx
BbICOKWI YPOBEHb | U MCMONb30BaHNSA HOBEMLLNX BbICOKWI YPOBEHb BbICOKWI YPOBEHb BbICOKWI YPOBEHb
3HeprocbepexeHn | AOCTUMXKEHWUIN TEXHUKN 3HeprocbepexeHns n 3HeprocbepexeHus n 3HeprocbepexeHus n
an MCMoNb30BaHUS MCMONb30BaHWs HOBEMLIMX | MCMONb30BaHWS HOBEMLLINX
MCnonb30BaHNs HOBEMLLNX AOCTUXKEHWUI OOCTWKEHUI TEXHWUKN OOCTWXEHUIA HayKn
HOBEWLLINX TEXHUKN
" OK3ameH,
OOCTUXEHUIA N
OrlK-3 NA-20mk-3 TEXHUKU Kypcoson
= NpOEeKT, TecCT,
YmeTb He ymeeTt paspabaTtbiBaTtb Mwmetowwmecs ymeHus [ocTatoyHo ymeeT B nonHoi mepe ymeet onpoc
Hanuuve ymeHui pa3pabaTbiBaTb TEXHOIOorMYecKkMe NpoLecehl MUWHUManbHbl  Ans pa3pabaTbiBaTb pa3pabaTbiBaTb
TexHonornyeckne | obecneunBarome BbICOKUN pa3paboTku TexHonornyeckme TexHonornyeckve
npoteccsl, YpPOBEHb 3HeprocbepexeHns TEXHONOTMYECKMX npoteccol npoLecchbl
obecneuyvBatoLme | 1M UCNOMb30BAHUS HOBEMLLIMX npoLieccoB obecneynBatoLe obecneynBatoLe
BbICOKWUI YPOBEHb | OOCTUXEHMWIA TEXHUKN obecneuyvBatoLme BbICOKWI YPOBEHb BbICOKWI YPOBEHb
3Heprocbepexenun BbICOKWI YPOBEHb 3HeprocbepexeHns n 3HeprocbepexeHus n
an 3HeprocbepexeHns n MCMONb30BaHWS HOBEMLIMX | MCMONb30BaHWS HOBEMLLINX
MCMorb30BaHUs MCMONb30BaHUS OOCTUXEHUIA TEXHUKM OOCTUXEHUIA TEXHWKM
HOBEMLINX HOBEWLUNX JOCTUXKEHUI
[OCTUXKEHUIA TEXHUKU

TEeXHUKU




Hanuune HaBblkoB
(BnapeHue onbiToM)

Bnapetb
pa3paboTaHHbIMK
TEXHOSIOMMYECKUM
1 npoueccamum
obecneyvBatoLy
MU BbICOKWUN
YypOBEHb
aHeprocbepexeHn
an
MCMNonb30BaHUst
HOBEMLINX
DOCTUXKEHUI
TEXHUKN

MmetoLmxcst HaBbIKOB
HeAoCTaTOYHO AN
paspaboTkm
TEeXHOI0rM4ecknx
NPOLIECCOB U peLIeHns
NpakTNYeCcKmX
(npodpeccunonanbHbIX) 3apad

MmetoLmxcst HaBbIKOB B
Lilenom AOoCTaToNHO AN
pa3paboTku
TEXHOMNOMMYECKMX
npoLieccoB
obecneyunBaroLLnx
BbICOKWI YPOBEHb
3HeprocbepexeHns n
MCMNONb30BaHUs
HOBEMLUNX OOCTUXKEHWIN
Hayku

Mmetomxcs HaBbIKOB B
[0CTaTo4HO Ansi
pa3paboTku
TEXHOMNOMMYECKNX
npoLeccos
obecneyrBaoLWmx
BbICOKWI YPOBEHb
3HeprocbepexeHus n
UCMob30BaHNS HOBEMLLMX
OOCTUXKEHUI HayKku

MimetoLmxcst HaBbIKOB B
NONHOM Mepe A0CTaTo4HO
ans paspaboTku
TEXHOMNOMMYECKMX
npotieccos
obecneymBaroLLmX
BbICOKWI YPOBEHb
aHeprocbepexeHus n
MCMOb30BaHNSA HOBEMLLINX
OOCTVXEHUIA HayKn

OriK-4

MonHoTa 3HaHun

3HaTb CyLHOCTb
TEXHUYECKMX
npoLeccosB
npousBoacTea
NnpoayKToB
MBOTHOIO
NPOVCXOXAEHMS

Mmetowmxcs 3HaHun
HeocTaTo4YHO Ans
NMOHUMaHMS CYLLLHOCTU
TEXHOMOMMYECKMX
npoLeccoB Npou3BoACTBa
NPOAYKTOB XMBOTHOIO
NPOUCX0XOEHUS

Mmetowmxcs 3HaHUn B
LlenioM A0CTaTouHO Ans
NOBEPXHOCTHOIO
NMOHVMaHUSI CYLLIHOCTU
TEXHONOMMYECKNX
npoLeccos

Nmetowmxcs 3HaHun B
LenomM AOoCTaToYHO Ans
NMOHUMaHUA CYLLIHOCTU
TEXHOMOMYEeCKMX
npoueccoB

Nmetowmxcs 3HaHun B
NOfIHOM Mepe A0CTaTo4HO
ONSA NOHUMaHMUS CYLLHOCTU
TEXHONOMMYeCKnx
npoLeccoB NPOU3BoACTBa
NPOLYKTOB XMBOTHOIO
NPOUCXOXAEHUS!

Hanuune ymenui

YMmeTb NpuMeHaTb
3HaHWA

Mmetoumxcsa ymeHui
He[oCTaTo4HO And

Mmetoumxcs ymeHuii B
Lenom AOCTaToO4HO Ans

Mmetowmxcsa ymeHui
[OCTaTo4HO Ans

Mmetoumxcsa ymeHuii B
NOIHOM Mepe A0CTaTO4HO

TEXHUYECKMX npYMeHeHust npUMeHeHus npuMeHeHnst ONs NpYMeHeHust
npoueccoB TEXHOMOMMYECKMX TEXHOIOMMYECKNX TEXHOOMMYECKMX TEXHONOMMYeCKnX
npov3BoacTBa NPOLIECCOB U pPeLIeHus] npoLieccoB NpoLIeCCOB NPOU3BOACTBA NpoLIeCCOB NPOM3BOACTBA Ok3aMeH,
npoayKkToB NpakTUYEeCKmX NPOAYKTOB >XMBOTHOIO NPOAYKTOB XXUBOTHOIO KypcoBoW

NO-lonka XMBOTHOMO (npodheccuoHanbHbIX) 3agad NPOUCXOXAEHUS NPOUNCXOXAEHWS NpOEeKT, TeCT,
NPOUCXOXKAEHMS onpoc
Bnapetb MmetoLmxcst HaBbIKOB MuHuManeHble MmetoLmxcs HaBbIkOB B B nonHon mepe Bnapeet

Hanuune HaBbIkOB MeToaamu HeJocTaTouHO Ans TpeboBaHusi LerioM 4ocTaTovHo Ansi MeToaamm
(BnageHue onbITOM) | TEOPEeTUYeCcKoro NPOEKTUPOBaHMS 1 COOTBETCTBYIOT NpUMeHeHust TEOpPEeTMYECKOro pacyeTa,

pacyeTa, ONTUMU3ALUN PA3TNYHBIX CchopMUPOBaHHOM TEXHOMOMMYECKMX NPOEKTUPOBaHMWS 1
NPOEKTUPOBaHUS NpoLIeCCcoB 1 annapaToB KOMMEeTEeHUUN. npoLieccoB NPOU3BOACTBA oNTUMU3aLMN Pa3NUYHbIX
1 onTUMU3aLIUn NMLLEeBbIX NPON3BOACTB MmetoLmxcst HaBbIKOB B | MPOAYKTOB XMBOTHOMO NMpOLIECCOB 1 annapaToB
pasnnyHbIX LLeNoM JOCTaTOMHO AN | NPOUCXOXKAEHUS NYLLEBbIX NPOU3BOACTB
npoLeccoB u NpUMeHeHUst
annapaTtoB TEXHOMNOMMYECKUX
NULLEBLIX npoLieccoB
npov3BOACTB
3HaeT crnocobbl He 3HaeT cnocobbl Cnabo 3HaeT cnocobbl [ocTtaToyHo 3HaeT B nonHon mepe 3HaeT

MO-3onk-a MonHoTa 3HaHuin 000CHOBaHUS 1 peanusaummn 000CHOBaHUS 1 cnocobbl 060CHOBaHMS 1 cnocobbl 060CHOBaHUS 1
peanusauum NPOEKTUPOBaHMS peanusauum peanusauum peanusauuu Sksame,
NPOEKTUPOBaHUS TEXHOMOMYECKMX NPOEKTUPOBaHWUS NMPOEKTUPOBaHUS NPOEKTUPOBaHMS KYPCOBOV
TEXHOMNOrMYeCcKnX NPOLIECCOB U TEXHOMNOrMYECcKnX TEXHOMNOrNYeCcKmX TEXHOMNOMMYECKNX NPOeKT, TecT,
npoLeccoB u MPOM3BOACTBEHHbIX NpOoLIECCOB U npoLeccoB u npoLLeccoB u onpoc
NPOVU3BOACTBEHHbI | MOMELLEHNI NPOV3BOACTBEHHbIX NPOU3BOACTBEHHbIX NpPOV3BOACTBEHHbIX
X MOMELLEHN NoMeLLIEHUN NomeLLeHWI NOMeLLIEHUN




Ymeet He ymeeT 060CHOBbLIBaTb 1 MuHumansHo ymeet HocTaTtoyHo ymeeT B nonHoun mepe ymeet
Hanuuue ymeHui 060CcHOBbIBaTHL M peanu3oBaTb MPOEKTOPHOE 06oCHOBbIBaTHL U 06oCHOBbLIBATL U 060ocHOBbIBaTHL U

peanu3oBatb peLleHve TEXHOMNOTMYECKNX peanunsoBatb peanu3oBaTb peanu3oBaTb NPOEKTOpPHOE

NnpoeKkTHoe npoLeccoB 1 NPOEKTOPHOE peLleHne | NPOEKTOPHOE peLueHne peLueHve

peLleHve NPON3BOACTBEHHbIX TEXHOMOMNYECKNX TEXHOMNOTNYECKNX TEXHOMOrNYECKNX

TEXHOMNOMMYECKNX | MOMELLEHWN NpoLIecCcoB U npoLeccoB n NpoLLeccoB n

npoLeccoB n NpPOV3BOACTBEHHbIX NPOV3BOACTBEHHbIX NpPOV3BOACTBEHHbIX

NPOU3BOACTBEHHbI NomeLLEeHNN NnomeLLEeHNI nomeLLEeHNN

X NOMELLEHNN

Bnapeet MmetoLumxcs HaBbIKOB Mmetolmxcs HaBblkoB B | MMetowmnxcs HaBbIKOB B Mmetomxcs HaBbIKOB B
Hanuuve HaBblkoB HaBblKamu HefoCTaToOuHO Anst LieniomM JoCTaToYHO ANs | Lienom A0CTaTo4HO Afs MoSIHON Mepe [0CTaTOYHO
(BnapgeHue onbITOM) | OCO3HAHHOIO 1 0CO3HaHHOro U obocHoBaHus n 0CO3HaHHOro U 0OCO3HaHHOro 1

pauunoHansHoro pauuoHansHoro peanusauum paumoHanbHoro pauunoHansHoro

Mcnonb3oBaHWs B | UCMONb3oBaHusi B ByayLen NPOEKTUPOBaHNS MCcnonb3oBaHNs B ncnonb3oBaHus B

Oyaywien npodeccroHansHon TEXHOMNOIMYECKMX Oyaywen Oyaywewn

npodeccroHanbH | OEATENbHOCTU PasnmnYHbIX NpoLIeCCOoB U npodeccroHansHom npodeccroHanbHom

OVl AesATEeNbHOCTM | TMMOB anmnapaToB U MaLlWH NMPON3BOACTBEHHbIX 0esiTENbHOCTN Pas3nnyHbIX | AeSTeNbHOCTU Pa3nuyHbIX

Pa3nuyHbIX TUMOB | NWLLEBOrO HAa3HAYeHUsI. romeLLeHni TUMNOB annapaToB U MaliMH | TUMOB annapaToB U MaLUWH

annaparToB u
MaLlnH nuesoro
Ha3Ha4YeHua.

nNULLEBOro HasHa4eHuA.

NULLEeBOro HasHa4YeHua.




YACTb 3 MeTtoauuyeckue maTepuanbi, onpeaensowme npoueaypbl oLueHUBaHUA 3HAaHUW, YMEHUN,
HaBbIKOB, XapaKTepM3yroLwmx 3Tanbl POPMMPOBAHUA KOMNETEeHLMN

YacTb 3.1. TUNOBbIe KOHTPOSbHLIE 3aA4aHUs, Heo6xoAuMbIe AN OLUEeHKU 3HAaHMW, YMEHUN, HaBbIKOB
3.1.1. CpepcTtBa ANA HQUBUAYanu3auum BbINOMHEHUA, KOHTponA PMKCcMpoBaHHbIX BuaoB BAPC
3.1.2 NepeyeHb NPUMEPHbIX TEM KYPCOBbIX NMPOEKTOB

— [MpoekTnpoBaHune Tpyb4yaToro annaparta gfs nacrepysauumn npoaykra.

- lMpoekTnpoBaHne TpybyaToro annaparta Ansg nogorpesa/oxnaxaeHus Nnpoaykra.
— [MpoekTnpoBaHne NNacTMHYaToOro annapara Ansa nacrtepusauum Npoaykra.

— [MpoekTnpoBaHne NOBEPXHOCTHOrO KOHAEHCATOpa BakyyM-annapara.

- lNMpoekTnpoBaHne BakyyM-annaparta ¢ TEPMOKOMMNPECCHEN BTOPUYHOrO napa.

3.1.4 WKANA U KPUTEPUN OLLEHUBAHUA
KYPCOBOIO NpoekTa

— OUEHKa «OTIMYHO» nNpucBaMBaeTCcs 3a rnybokoe packpbiTe TeMbl, KavyeCTBEHHOE OdopmieHue
MOSACHUTENbHOW 3anuckn 1 rpadnyeckon YacTu NpoeKTa, CoaepXaTenbHOCTb U YBEPEHHOCTb OTBETOB Mpu
3awure;

— OLEHKa «XOopoLo» MpUcBanMBaeTca MNpuU COOTBETCTBUM BbIlLE MEPEYUCTIEHHBIM KPUTEPUSIM, HO Mpu
HanvumuM B cogepxaHum paboTbl M ee odopmneHun HebonblMX HeJo4YeToB WM HegoCcTaTkoB B
npeacTaBneHun pesynbTaToB K 3aluTe;

— OLEHKa «yAOBrNeTBOPUTENILHO» NPUCBAMBaETCS 3@ HEMOMHOE BbINOSIHEHNE pacyeTHON paboTbl, BbIBOAOB
N NpeanoXeHun, HocAWMX OobWMN XxapakTep, BbINOMHEHWEe rpaduyeckon Yactu npoekta He
cooTBeTCTBYlOLLee TpeboBaHuam ECK[, 3aTpyaHeHust npu oTBeTax Ha BOMPOChHI;

— oOueHKka «HeyaAoOBIeTBOPUTENbLHO» MpucBamBaeTcsa 3a cnaboe W HeMomHoe pacKkpbiTUe TeMbl,
HeCaMOCTOATENbHOCTb W3MOXEHWs mMaTepuana, BbiBOObl M MPEANoOXeHUs, Hocswme obwun xapaktep,
OTCYTCTBME HarnsgHoro npegcraBrneHns paboTbl 1 OTBETOB Ha BOMPOCHI.

3.3 CamocTosATenbLHOEe U3y4YeHne TeM nNo Kypcy

Obyyvatoemycs HeOBX0AMMO CaMOCTOSATENBHO U3Yy4nTb CriegyloLlme Tembl:

Pa3den 2. Pabouyas nporpamma aucumnnuHel: B1.0.20.«Mpoueccbl M annapaTbl NULWEBbIX
Npou3BOACTB»

MexaHuyeckue npoueccol. U3amensyeHre u knaccudrkauns Teepabix Matepmanos. lNpeccoBaHue

lMocne caMoCTOSATENBHOMO U3ydeHns TeM cnefyeT opopMUTE OTYETHBIV MaTepuan B BUAE KOHCMNEKTa.

LUKAJNTA U KPUTEPUUN OLLEHUBAHUA
TEeM CaMOCTOATENbHOIO U3y4YeHust

- OLleHKa «3a4TeHO» BbICTABNAETCA, ecnu oby4aroLwminca oopMun oTYETHbIN MaTepuan B COOTBETCTBUM C
TpeboBaHUAMM W Ha OCHOBE CaMOCTOSITENbHO M3YYEHHOro MaTtepuana, CMOr BCECTOPOHHe pacKpbiTb
TeopeTnyeckoe coaepkaHne TEMbI.

- OLleHKa «He 3a4TeHO» BbICTABNAETCs, ecnv oGydyalowmnNcs HeakkypaTHO 0)OPMUIT OTYETHLIN MaTepuan
Ha OCHOBE CaMOCTOSITENIbHO M3Y4YEHHOro MaTtepuarna, He CMOr BCEeCTOPOHHE pacKpbiTb TeopeTunveckoe
cofepxaHue TeMbl.

OBLUUN ANTOPUTM camocTosiTeNbHOro M3yYeH A TeMbl

1) O3HaKoOMUTbCHA C PEKOMEHLOBAHHOM y4ebHOM NUTEpaTypor U aNEKTPOHHLIMK pecypcamu rno Teme
(OpreHTUpysiCb Ha BONPOCHI AN CAMOKOHTPOIS)

2) Ha aToi ocHOBE COCTaBUTb PA3BEPHYTLIN NIlaH U3IOXEHUS TEMbI

3) BeibpaTb hopMy OTYETHOCTUN KOHCMEKTOB (MfiaH — KOHCNEKT, TeKCTyarnbHbIA KOHCNEKT, CBOBOAHLIN
KOHCMEKT, KOHCMEKT — cxema)

2) OcbopMUTb OTHETHLIN MaTepman B yCTAHOBMEHHON hOpMe B COOTBETCTBUM METOANYECKUMU
pekoMeHaaunsamm

3) HDOBGCTI/I CaMOKOHTpPOJ1b OCBOEHUA TEMbI NO BOMpocaMm, BblaaHHbIM MpenogaBaTtenemMm

4) MpepocTaBuTb OTYETHBIA MaTepuarn npenogaBaTerito No CornacoBaHMo C BEAYLWMM NpenogaBaTenem
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5) MogroToBUTLHCH K npeayCcMOTpeHHOMY KOHTPOJIbHO-OLLEHOYHOMY MEePONpPUATUIO MO pe3ylibTaTtam
CaMOCTOATEJIbHOIoO N3y4eHnd TeMbl

6) MNpuHATE yyacTue B ykazaHHOM MepOonpusTUKN, NPporTK pybexHoe TeCcTMpoBaHMe Nno pasaeny Ha
ayaANTOPHOM 3aHATUM U 3aKNIOYNTENBHOE TECTUPOBAHNE B YCTAHOBIEHHOE AN BHEayAUTOPHON paboThl
Bpems

3.4 BOMNPOChI
ANs nposBefeHNs BXOAHOTO KOHTPOns

Bxo0HOU KOHMPOJIb NPOBOAUTCS C LIeNblo BbISBMEHUS peanbHON roTOBHOCTM OBy4aloLUXCS K OCBOEHMIO
OaHHOW OMCUMMNIUHBI 3a CYET 3HaHWW, YMEHUM W KOMMETEHUWN, CHOPMMPOBAHHbBIX Ha MpeaLecTBYOLWMX
avcumnnuHax. TemaTtudeckasi HanpaBneHHOCTb BXOOHOrO KOHTPOMS — 3TO BOMPOCHI, CBSI3aHHbIE C
noabopKoOM PEeXNMOB TEXHONOMMYECKON 0BPaboTKM Chipbsi XKMBOTHOMO U PACTUTENbHOTO NMPOUCXOXAEHMS U
NULLEBLIX MHIPEONEHTOB, METOAAMM NPOAYKTOBOrO pacyeTa B MPOU3BOACTBE.

KomnbloTepHOE MOAEenupoBaHWe TEXHOMOMMYECKNX MPOLECCOB B MULLEBOW NPOMbILLNIEHHOCTH.
TeopeMbl nogobus B MOAENNPOBaHMM TEXHOMNOMMYECKNX MPOLIECCOB.

Tennosble kpUTEPMU NOSOOMSA, HU3NYECKUI CMbICIT KPUTEPUEB.

Kputepun nogobus pexmmMoB OBWKEHWUS KUOKOCTEN Y ra3os.

MapannenbHas n nocnegoBatensHas paboTa LeHTPOBEXHbIX HACOCOB.

®opmyna CTokca npu rpaBUTaLMOHHOM pasfeneHne QUCNepPCHbIX CUCTEM.
®opmyna CTokca npu LeHTPOOEXXHOM pasgeneHne HeogHOPOOHbIX CUCTEM.
Cnocobbl MHTEHCUdMKaLMSA TennoBbIX MPOLIECCOB.

. TexHonornyeckme annapaTbl C NCEBAOOXKMKEHHBIM CIOEM.

10 Mpouecc MukpomnbTpaLumn HEOAHOPOAHbLIX CUCTEM.

11.YcTponcTBO M NpaBuna aKcnnyaTaumm TennoobmMeHHoN annapartypsl.

12.Tpouecc BbinapuBaHus, ABWXYLLAS Ccua npouecca.

13.KoHcTpykunm abcopbepos, agcopbepos.

14.Mpouecc cywkn, aBmkyLlas cuna npouecca. Cnocobbl MHTEHCUMKaumm npouecca.
15.YcTponcTBo 1 npuHLMN paboTbl KpUCTanmM3aTopos.

16.YCTPONCTBO 3KCTPaKLUMOHHbIX annapaToB Afs BbilenaynBaHus.

©oNo G r®WDNE

LUKAJNTA U KPUTEPUUN OLLEHUBAHUA
OTBETOB Ha BOMPOCHI BXOAHOIO KOHTPONs

- OUEeHKa «3a4YmeHo» BbICTaBNseTcs 00yvalolemycsi, ecrnv BOMPOC PacKpbIT, BO BPEMS OUCKYCCUU
BbICKka3blBaeTCs COBCTBEHHAsA Touka 3peHus Ha obcyxaaemyto npobrnemy, 4EMOHCTPUPYETCS CrNOCOBGHOCTbL
aprymMmeHTnpoBaTb AOKa3blBaeMble NOJIOXEeHUA N BblBOAbI.

- OLEHKa «He 3a4meHOo» BbICTaBMNSAETCS, ecnu obydarwuinca He cnocobeH JoKkasaTbh M apryMmeHTMpoBaTb
COOCTBEHHYIO TOYKY 3pEHUS MO BOMPOCY, HE CMOCOBEH CCbINATbCA Ha MHEHUS BedyLux creuuanvcToB rno
obcyxgaemon npobreme.

3.5 TekywWwmi KOHTPOSb yCNeBaeMoCTH

B TeueHue cemecTtpa, NPOBOAUTCHA TEKYLLUIM KOHTPOSb YCNEBAEMOCTU MO AUCLMMNIIMHE, K KOTOPOMY OOSTKEH
ObITb NOArOTOBMEH.

OTcyTCcTBME NPOMYCKOB ayAMTOPHBLIX 3aHSATUA, akTMBHasi paboTa Ha MNpaKkTUYECKMX 3aHATUsX, obliee
BbINOSIHEHME rpadumka y4ebHOM paboThl ABMAIOTCA OCHOBAHUEM ANS NOSy4YEHUS MOJNTOXKMUTENbHOM OLIEHKM MO
TEKyLLLEeMY KOHTPOJO.

B kauecTBe TeKyLLEro KOHTPOSA MOXET ObITb MCMONb30BaH OMNpPOC.

BOMPOCbI
Ans caMonoAroToBKN K CEeMUHaPCKUM 3aHATUAM

B npouecce noaroToBKM K CEMUHAPCKOMY 3aHATUIO OBy4yaloLuncs usyvaeT npeacTaBneHHble Huke
BOMpocbl. Ha 3aHATUM 00y4aroLMncs OAEMOHCTPUPYET CBOU 3HAHUA MO M3Y4YeHHbIM Borpocam B dopme
YCTHOro oTBeTa.

1. Kakomy o6Liemy 3aKoHy NOAYMHSAKOTCS NPOLIECCHI MULLEBOW TEXHOMOrMN?
2. Knaccudgukaums 0CHOBHbIX NPOLIECCOB MULLLEBOM TEXHOSOMMMN
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KaknmMun 0CHOBHbIMW TEMNOMU3NYECKUMUN CBOMCTBAMW XapaKTepU3yoTcs NULEeBbIE MPOAYKThI U Cbipbe?
YT0 Takoe BSA3KOCTb? B Kakmx eguHMLax namepseTcs BA3KOCTb?

Kakas cywiecTByeT cBA3b MeXAy pasnuyHbIMU eQNHMLAMUN BA3KOCTU?

YT0 Takoe TeNnoemMKoCcTb? YeM OHa XxapaKkTepusyeTcsi U B KaKMX eauHuLax namepsaeTca?
Harite onpegeneHmne koaddurumeHTa TENNONPOBOAHOCTU. B kaknx egmHuMuax oH namepserca?
OcHoBHbIe TeopeMbl Teopun nogobus. B kakom cnydae npumeHsaeTca Teopusa nogobua?

. OneMeHTbl TeopuKn pasmepHOCTH

10.MpumeHeHne MeToaa aHanusa pasmepHocTen. B kakom crnyvyae npumeHaeTcs MeToa aHanusa
pasmepHOCTen?

11.CooTHoLLEHNE Mexay Teopuern Nogobuns n aHann3om pasmepHocTen

12.YcnoBus rugpoaMHammuydeckoro nogodms. OCHoBHbIE KpuTepumn nogobud. B yem 3aknoyaeTcsa nonHoe
rmgpoanHammuyeckoe nogobue?

13.B 4em 3akntoyaeTca omandeckmii CMbIcn Yncna dunepa?

14.B 4em 3akntoyaeTca pmandecknii cmbicn Yncna PenHonbaca?

15.B 4em 3akntoyaeTtca mandeckmi cmbicn Ymncen Maxa u Kowmn?

16.Mogobue n mogennpoBaHme NPoLEeCccoB KOHBEKTUBHOMO TeNfioMaccoobmMeHa

17.B yem cocTtouT nogobme npoueccoB KOHBEKTUBHOMO TennoobmeHa?

18.4Y70 xapaktepuayet 4ncno Hyccenbrta?

19.B yem cpmanyecknii cmbicn yncna lMNekne?

20.YT10 xapaktepuayet uncro NpaHartna?

21.BespasmepHble nepeMeHHble (Yncna nogobust) n ypasHeHus nogobus

22.Ycnosus nogobus pusmyeckux npoLeccos

23.MeTop aHanusa pasmepHoCTen

24.MopgenuvpoBaHue NpoLeccoB KOHBEKTUBHOIO TeNnoobmeHa

25.Kakue cyLecTBYHOT pexXuMbl OBMKEHUS XXUAKOCTM? MMOsACHNTE MX OCOBEHHOCTU M OTNNYNS
26.0CHOBHbIE MOHATUS O ABWXXEHUN XUOKOCTU

27.YpaBHeHune bepHynnu ans ngeansHOW XUAKOCTU

28.YpaBHeHne bepHynnu ans peanbHOM XUOKOCTU

29./3mepeHne CKopoCTM NOTOKa M pacxoaa XUOKocTu

30.To KakoMy KpUTEPUIO MOXHO CYAUTb O CYLLECTBOBAHMM SAHHOTO PEeXMMa OABMXKEHMUS XKUOKoCTn? MoXHO
N 3apaHee NPOrHo3npoBaThb PEXUM OBVKEHUS XXUOKOCTN?

31.3anuwute popmyny yncna PerHonbAca u caenavte eé€ aHanus

32.®akTopsbl, onpefensoLne ABMKEHNE XUOKOCTU

33.PacnpeneneHne CKoOpoCTEN OBWKEHUS XXUOKOCTM B KPYIbIX Tpybax

34.TloTepwu aHeprum (Hanopa) Npu OBWXEHUN XMAKOCTM no Tpybam. Popmyna [dapcu-Bencbaxa
35.[daTb xapakTepucTuKy NaMnMHapHOMY PEXUMY ABUKEHUS XUOKOCTU

36.0ante onpefeneHne NMMHEVHbIM NOTEPSAM 3HEPruM (Hanopa) Npu ABMXKXEHWUM XUOKOCTM No Tpydam
37.4710 HasbIBaeTCa rmapaBnuyeckuM yaapom

38.4T10 Ha3bIBaeTCA TOHKON CTEHKOM M Pa3HOBMAHOCTM OTBEPCTUIN B HEN?

39.[laTb xapakTepUCTUKy TYpOYNeHTHOMY PEXMUMY ABUKEHUS XUOKOCTU

40.[anTe onpegeneHne MeCTHbIM NOTEPSIM 3HEPTUM (Hanopa) Npu ABMKEHWUMW XXUOKOCTM No Tpybam
41.MprYnHbBI BO3HUKHOBEHMUS rMapaBnnyeckoro yaapa

42 Kaknmun 6biBatoT cxaTna? OnpeaeneHme KoadduumneHTa cxatus

43.Mepeuncnutb dakTopsl, onpeaenstoLme ABUKEHNE XNOKOCTU

44 [ante onpeneneHne HaNOPHOMY ABWXEHMIO XXUOKOCTU

45.Kaknmun cnocobamm MOXXHO YMEHbLUNTL CUIY MMApaBnMyeckoro yaapa?

46.HasHa4eHue n knaccudukaums Hacagok

47.0OCHOBHbIE NONOXEHUSA rMapaBrMyecKoro pacyeTa

48.KuHeTuka rpaBMTaLUOHHOIO OCaxaeHus

49.Knaccudukaumsa TennoodMeHHbix annapatoB. ObLiee onpeaeneHme TennoobMeHHbIX annapaToB
50.TennoBon 1 KOHCTPYKTUBHbIV pacyeT TennoobmMeHHOro annaparta

51.Kak knaccuduumpytoTcs Tennosble annapaTbl?

52.0nuwInTe KOHCTPYKLMIO TENNIO0OMEHHOIO KOXYXOTPYOHOro annapara

53.0nuwnTe NpUHLMN AENCTBUS KOXYXOTPYBHOro TennoobmMeHHoro annapara

54.0nnnTe KOHCTPYKLUMIO annapaTta Tuna «Tpyba B Tpybe»?

55.YCTpONCTBO U NPUHLMN OENCTBUSA BaKyyM-BbINapHbIX YCTAHOBOK

56.YCTpONCTBO U NpUHLMN paboTbl pacnbIUTENbHbIX YCTaHOBOK

57.KpaTkasa xapakrepucTumka LMKNOHHbIX annapaToB

58.C kakou Lernbio NporM3BOAAT BbICYLLIMBAHME BNaXHbIX MaTepnanos?

59.Buabl cyLukm

©oNo G~
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60.B yem 3aknoyaeTcsa cTaTuka CyLLKN?

61.Kakune cyLlecTByOT Bkl CBA3M BNarM ¢ Matepvanom?

62.B yem 3aknovaeTca KUHETMKa CYLLKN?

63.4T0 Ha3bIBaeTCA BMAronpoBOAHOCTBIO U TEPMOBMNAronpoOBOAHOCTBIO?
64.MeTOaMKa NOCTPOEHNSA KPUBOW CYLLKM

65.MeToaunKa NOCTPOEHUSA KPMBOW CKOPOCTU CYLLIKM

66.YpaBHEHNSI CKOPOCTU CYLLKMU

67.MaTtepmanbHbIn 6anaHc npolecca KOHBEKTUBHOWM CYLLIKU
68.TennoBon GanaHc npouecca KOHBEKTUBHOM CYLLIKU

LUKAINA U KPUTEPUUN OLLEHUBAHUA
€CamMonoAroToBKMN MO TEMaM MPaKTUYECKNX (CEMUHAPCKNX) 3aHATUI

- OLeHKa «3aymeHO» BbLICTaBMAETCH, ecnu obyyallnncs Ha OCHOBE CaMOCTOSTENbHOIO W3YyYEHHOro
mMaTtepuana, CMOr BCECTOPOHHE pacKpbiTb TEOPETUYECKOe COAepKaHVe TeMbI.

- OLleHKa «He 3a4meHo» BbICTaBnseTCs, ecnvn 0by4alLWwnncs HeakkypaTHo opoOpMUI OTYETHBIV MaTepuan B
Buae pedepata Ha OCHOBE CaMOCTOSATENbHOrO0 M3yYEeHHOro marepuana, He CMOr BCECTOPOHHE pacKpbiTb
TeopeTn4ecKkoe cogepxaHne TeMbl.

3.6 CpeactBa ans py6eXXHOro KOHTpons

BOMNPOCHI
Ans npoBefeHust pyoeXKHOro KOHTPONS

Pa3denbi 1-3 Teopemuyeckue 0CHO8bI HayKuU O npoyeccax u annapamax nuweebix npouszeodcme
2udpomexaHu4yecKue nPoyecchl, mernsoeble rnpoyecchbl

1. MpeameT n 3agayu kypca “lNpouecchl M annapaTbl NULLEBbLIX NPOM3BOACTB”

2. MoHaTua npouecca, onepaumu, annapaTa. HenpepbiBHble, NepUoanyeckme n KOMOUHMPOBaHHbIE
npotecchl

Knaccudurkaumnsa npoueccos rno sugam u npusHakam. [1suxyLias cura npoueccos

TpeboBaHus, NpeabaABNAEMbIe K annapaTam NuLLEBbIX NPOU3BOACTB

'mppaBnnyeckme npouecchbl

MoTepu rmgpoguHamMMYEecKoro Hamopa nNpu OBWXEHUN XNAKOCTU B Tpybonposoae
MmapaBnuMyeckne mMallmHbl

. CywHoCTb, Ha3HayeHue 1 BUabl nepemeLumBaHns. Tunbl Mmewanok. CTeneHb 1 MUHTEHCUBHOCTb
nepemMeLLMBaHns

9. OwucnepruposaHue. Buabl gucneprupoBaHus

10.CywWwHOCTb 3MynbrmpoBaHus 1 HasHadeHue NABoB. OMynbcopbl

11.Bugpl gucnepcHbix cucteM. CteneHb gucnepcHocTn. CpegHuii pasmep YacTtuu ancnepcHom gassbl.
MeToabl U XxapakTepUCTUKK OUCMEPCHBIX CUCTEM

12.TomoreHnsaums. CylwHOCTb, Ha3HavyeHue. KnanaHHbIn romoreHnsaTop

13.Moitka, napameTpbl 3pHEKTUBHOCTUN MONKA

14.MeHoo6pas3oBaHMe 1 B3bMBaHUe. MazocopepxaHme

15.MceBOooxuxeHne, CyLHOCTb, HasHayeHme. [epBasa n BTopasa KpUTnyeckme ckopoctu. NoposHOCTb
16.0caxgeHne n oTtctamBaHme. Pexxumbl ocaxaeHus. Popmyna CTokca Anis pacydeTa CKOpoCTU
ocaxaeHusi. Cunbl, AECTBYOLME Ha YacTuLy B npouecce ocaxaeHnsi. OTCTonHuKN. Mytn
WHTEHCUMKaLuKn npoLiecca ocaxaeHus

17.Cnocobbl 04MCTKM ra3oB. YCTPOWCTBA NS pa3gefieHns ra3oBbiX CUCTEM, pyKaBHble (punbTpbl,
LMKINOHbI

18.dunbTpoBaHune. CyHOCTb U HadHadeHne. OCHOBHOE ypaBHeHMEe hunbTpoBaHus. Buabl
dunbTpoBaHusa. MaTepmanbHbin 6anaHc

19.UeHTpudyruposaHue. Buabl LeHTpudpyr. ®aktop pasgeneHusi

20.KnaccudukaLmsa Tennosbix npoueccos. [BuxyLlasa cuna

21.0cHoBHOe ypaBHeHuWe Tennonepeaayn. TemnepaTypHbin Hanop. KoadduumneHT Tennonepeaayu,
PU3NYECKUN CMbICH, €ANHULLbI U3MEPEHNS

22.Buabl oTHOCMTENBHOTO ABMXEHMS TennoodMeHHbIx cped. CpeaHsAst pa3HOCTb TemnepaTyp
23.Cnocobbl nepenaym TennoTol. [Nepegaya TennoTbl TEMNONPOBOAHOCTLIO. 3akoH Pypbe
24.Tepenava TennoTbl nyvyeucnyckaHmeM. 3akoH CtedaHa-bonbumaHna. JlyyencnyckartenbHasi
crnocobHoCThL Tena

© N O AW
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25.YpaBHeHue TensnoBoro banaHca

26.lMepenaya TennoTtbl KOHBeKUMen. CBoboaHas v BbIHYXAEHHast KOHBeKUus. 3akoH HetoToHa
27.MacTtepusaums. CywHOCTb 1 Ha3HavyeHue. Pexxumbl 1 annapatbl. Kputepun Mactepa
28.Ctepunusaumns. Pexxumbl n cnocobbl. AnnapaTbl. KoadhumumeHT cTepunumaytowero 4encTems
29.BbinapuBanue. CylHOCTb, NpUMeHeHne v Lenu npouecca. MatepmanbHbein 6anaHc.
30.0cHoBHbIE annapaTtbl BaKyyM-BbINapHOW YCTAHOBKU N UX Ha3Ha4YeHue

31.Annapatbl 4N HarpeBaHus 1 OXNaxaeHus

32.Buapl kanop13aTtopoB, CXeMbl annapaTtoB M NPpUHUUM UX paboThbl

33.Buapbl KOHAEHCATOPOB, CXEMbI annapaToB Y NPUHLMN NX paboThbl

34.TloHATne Tepmokomnpeccum. Cxema BakyyM-BbiNapHOW YCTAHOBKM C TEPMOKOMMPECCOPOM

Pasdenbi 4.MaccoobMeHHble npouecchl

35.MaccoobmeHHble npouecchl. Knaccudukaums

36.MonekynsipHas andpdysus. MNepBbin 3akoH Puka. Maccootaava. 3akoH Llykapesa
37.0cHoBHOE ypaBHeHWe macconepegayn. CpegHsis pa3HOCTb KOHLEHTpaLuui
38.A6copbuus. CywHocTb 1 HasHadeHne. MaTepmanbHbin 6anaHc. Annapatbl
39.Ancopbuums. CywHOCTb 1 HasHayeHne. MaTtepuanbHbIi 6GanaHc

40.MexaHn3M npoLiecca CyLLUK/ 1 ero HasHadeHue. MaTepuanbHbii 6anaHc
41.dopmbl CBA3W BNarn ¢ matepmnanom

42.KpuBble CYLLUKM N CKOPOCTMU CYLLKN

43.Buapl cyLIKM M OCHOBHbIE annapaTthl, UCNOMNb3yeMble B NPOMBbILLIEHHOCTU

44, PekTndukaums n neperoHka. MatepuanbHbii 6anaHc

45.3KcTpakums, CyLLHOCTb U NpuMeHeHne. MaTtepuanbeHbii 6anaHc

46.MapamMeTpbl 3 PEKTUBHOCTM NpoLiecca aKcTpakumn. CxeMa nonyyeHns caxapa U3 caxapHomn
CBeKnNbl

47.PacTtBopeHue. CylHOCTb U Ha3HayeHwue. [NapameTpbl 3hpekTMBHOCTM npoLiecca
48.Ctagum npouecca pactsopeHus. AnnapaTbl

49.Kpuctannusauus. CywHOCTb U HazHayeHne. Cnocobbl KpucTannusaumm
50.Annapatbl 4N npoBeAeHns npouecca kpuctannuaaumm. MatepmanbHbin 6anaHc.

TECTOBbIE BOMNPOCHI
ANA npoBeAeHns py6exHOro KOHTpons

PA3[EJI 1. ®yHKLUMOHaNbHO-TEXHOJIOTM4YECKNE CBOMCTBA ChIPpbSA U MaTepuanoB XXMBOTHOIO
NPOMCXOXKAEHUA U NPoAyKTOB UX nepepaboTku. MogenMpoBaHue NPoLEeCCOB — TeOPUsi Ppa3MepHOCTH
M noaobus, NpUHUMNbI aHanM3a 1 pacyeTbl NPOLIECCOB U annapaToB

. OTHOLWEHNE NNOTHOCTEN ABYX BELLECTB Ha3biBaeTCs NIIOTHOCTbIO.
AMHaMmn4eckon
KMHETUYECKOMN
HacCbINHOM
acdbdpeKkTnBHOM
OTHOCUTENBbHOWN

+ O 0O O O =

. [Ns XxapakTepUCTMKN CbINy4Mx NPOAYKTOB BBOAUTCH MOHSATUE NMOTHOCTH
adppeKkTUBHOM

HacbIMHOMN
OTHOCUTENbHON

JMHaMU4yecKomn
KMHeMaTn4eckom

O O O+ O N

3. BenuunHa obGpaTHas yaenbHoMy o6bemMy HasbiBaeTcs
o NOBEPXHOCTHBIM HaTsXKEHNEM

o BSI3KOCTbO
+
@)

NNOTHOCTbHO
TennonpoBoAHOCTbLIO
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o yoenbHbIM BECOM

. EanHnua namepeHmst nnoTHoCTH

kr/m®
B1/m?

4

+

(@]

o WG

o Kr/m

o kr/m?

5. Y4yeHune o ckopoCTSX U MexaHM3Max npouecca 370 ecTb
o cTaTuka

o MexaHuka

o OVNHaMuKa

o rmapaenuka

+

KMHEeTMKa
Pasgen Il. OcHOBbI rugpaBnuKu U ruapOaNHaAMUKU

31. Mo kakon oopmyrie paccuUnTbIBAeTCS YrioBasi CKOpoCTb Tena?

+oy = 22 w =1n/60
60

o w = —w = n/60
&0

o o = 2w = 1mn/30
30

o W = T nwW = TN

32.IMo kakon hopmyne paccynTbiBaeTCHA 3KBMBANEHTHbLIN AnameTp?

o d, = Eda =F/mr
o d, = Edarr/F
td, == d.~4Fm
=
o d, = 2r _d=2mr

33. AGconTHOE JaBreHne — 9To JaBneHue...?
+ Bbllle aTMOCcdepHOro AaBneHus

0o AaBrieHne atmocdepHoe Nnc yobIToYHOE
o JasrneHue atmocdepHoe
o OaBrieHne Bakyyma

34.YT0 aABnsieTcs ABVXKYLLEN CUIOW NepeMeLLEHUS XUOKOCTU Unu rasa B Tpybonposoae?
+ pasHOCTb AaBneHun

o pa3HOCTb HamNopoB
o pa3HOCTb KOHLUEHTpauum

o pPa3HOCTb NIIOTHOCTEN

35. Pexxum gBuxeHUs Xnakoctu B Tpybonposoae ot ?
+ CKOpPOCTU OBWKEHUS

o pa3HOCTU AaBrieHns

o LuepoxosaToCcTn Tpy6

14



nnoTHocTu Xxuakoctn Pasgen L. Hacochl
50. YTO0 Takoe NpoM3BOOUTENBHOCTbL Hacoca?

O O61bem XMAOKOCTW, BCaCbiBAEMOro HACOCOM B €QUHULLY BPEMEHM.

o) Macca xuakocTu, NogaHHOW HACOCOM B HAMOPHYHO éMKOCTb.

+ O6beM XuMakocTy, nogaBaeMon HaCOCOM B HarHeTaTenbHbIN TPyH6ONpoBOa B €4UHNLLYY BPEMEHN.

o) Cymma 06beMOB XMOKOCTU, NOAaBaeMol B HAaNoOpHYH eMKOCTb U TepsieMOoN Yepes carbHUK Hacoca

N HEe NNOTHOCTU B COeANHEHNAX pr6OI'IpOBOD,OB

51. Kakoe 13 onpegeneHni Hanopa siBnsieTcs NpaBUIibHbIM?

+ Hanop HacoCa — yaelibHaA SHeprud, coobLaemasi HaCocoM Macce HepeKa‘-IVIBaeMOVI XNOKOCTHU.
(@) 970 BbICOTA, Ha KOTOPYIO nepekavymBaroT XUOKOCTb.
@] OT0 BENMUMHa, paBHad pa3HOCTU JaBreHun B HaI'IOpH017I n HpVIeMHOVI €MKOCTAX.

52. YkaxuTe, kakoe 13 npuBeaeHHbIX BbIPAaXXEHU MOSTHOrO Hanopa NPOEKTUPYEMOro Hacoca ABMsieTCs
Hanbonee nNpaBUIbHLIM?
o H=H,+H,_ + h,,H=H,+H,_+ h,,

H=H,+H,+ h,  H=H,+H,+ h,
H=(UZ- U3 /2q +H,+H, H=(UZ—- U3 /2q +H, +H,_

H= Pz~ P + I:U:BC_ LTE;II + h.+h H _ Bz~ Pa I:U:!:_ UE,:I + h + h
pq Tq+H +H nH nec — ﬂ nH nec
H 8 pq ..-.q+H,.+H,:

+ 0 O

53. lMpounsBegeHnem, Kakux BENUYMH BbipaxaeTcs nonesHast MowHocTb N, coobLiaemas Xnakoctu
Hacocom?
') MponsBegeHnem Hanopa Hacoca Ha NMOTHOCTb NepeKkavnBaeMom XKUAKOCTH (Nn = HpJ

+ [lpousBegeHneM Hamnopa Hacoca Ha MacCOBbIi PacXof XUAKOCTY (N,,=Hpg V)

o) MpounsBeneHnem Hanopa Hacoca Ha ero 06bEMHYI0 NMPOM3BOAUTENBHOCTb (N _ HQ ]
;
o) MpousseneHnemM o6bEMHON NPON3BOAUTENBHOCTU HA YAEMbHBIN BEC NEPEKAYNBAEMON XKUAKOCTH
(N, = pa0)
54. K kakoMy Tuny HaCOCOB OTHOCATCS LeHTPOOEXHbIE HACOChI?
o) K 0o6beMHbIM Hacocam, T.K. XXUOKOCTb BbITECHAETCSA U3 KOpnyca Hacoca B HarHeTaTenbHbIN

TpyGonpoBoa nonaTtkamu paboyero koneca fnpu ero BpaLLeHuN.
+ K nonacTHbIM HacocaM, B KOTOPbIX AaBrieHUe co3aaeTcsi LeHTPOGEXKHONM CUMoiA, BO3HUKatOLLE
B >KWUAKOCTW NpW BpaLleHun paboyero Koreca ¢ ronacTsiMu.

@) K CprI7IHbIM Hacocawm, T.K. AaBJlieHNe B 3TUX HAaCoCaxX Cco3gaeTCA CTPYyAMU XNUOKOCTU, ABUXYLLUMMUNCA
OT OCHOBaHWA nonaTtok pa6oqero Koneca K nx I'Iepl/l(*)epl/ll/l.
@) K oceBbIM Hacocam, MOCKOJbKY XUOKOCTb B KOpnyce LI,eHTpOGG)KHOFO HacocCa ABunxeTca

napannesribHO ocu pa60qero Koneca.

55. Kakoi 0CHOBHOM napamMeTp LeHTPobeXHOro Hacoca onpeaensieTcsi C MOMOLLbI0 OCHOBHOMO ypaBHEHUS
LeHTpPobeXHbIX MaLnH Annepa?

+ Hanop Hacoca.

o) TeopeTnyeckas Npon3BoaUTENBHOCTb Hacoca.

o) MoTpebnsemas MOLHOCTb HACOCOM.

o) TeopeTnyeckuit Hanop Hacoca npy 6eckoHe4YHoOM Yucre nonaTtok paboyero koneca.

Lkanbl n KPUTEPUUN OLLEHKU
OTBETOB Ha TeCTOBble BONPOCHLI py6eXHOro KOHTPONA:

- OLIEHKa «OTMMYHO» BbICTaBNseTca obyyatoemycs, ecnm nonydeHo 6onee 81% npaBusbHbIX OTBETOB.
- OLleHKa «xopowoy - nonyyeHo oT 71 0o 80% npaBuIbHbIX OTBETOB.

- OLiEHKa «Y[OBIIETBOPUTENBHOY» - NosyyeHo oT 61 o 70% npaBunbHbIX OTBETOB.

- OLEeHKa «HeyaooBMNeTBOPUTENbHO» - NoNy4YyeHo MeHee 61% npaBunbHbIX OTBETOB.
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3.7 CpeACTBa Aansa ﬂpOMe)KyTO‘-IHOﬁ atrectaumum no uToram nyvyeHmsa QUCUMUNIINHbI

BOMPOChHI
AN NOAroTOBKU K UTOFOBOMY KOHTPOJSHO (3K3aMeH)

Ponb npoueccoB v annapaTtoB B pas3BUTME TexHomnormm wu o0bopyaoBaHMs  MOMNOYHON
NPOMBILLIIEHHOCTH.
OcCHOBHbIe MpuU3HaKK knaccudmrkaLum NpoLLeccoB 1 annapaTos.
Teopus nogobusi Kak METOA MOAENMPOBaHMS NPOLECCOB.
MepBas Teopema nogobus.
BTtopas Teopema nogobus.
TpeTbsi Teopema nogobus.
KoHBeKTUBHbIN cnocob nepefaym TennoThbl.
KoHaykTuBHbIV cnocob nepegayun TensoTbl.
PagvoumoHHbIn cnocob nepegayv TENNOThI.
OcHoBHOE ypaBHeHMWe Tennonepegayn.
MeTtopauka pacyeta TemnepaTypbl MHOTOCITIOMHOW CTEHKM.
TexHonornyeckuii cnocob nHTeHcndukaumm TennoobmeHa.
M'mapoaouHamuyeckas Teopusi TennoobmeHa - Teopus MNpaHaTns.
KOHCTpyKTMBHBIE CNOCOOLI MHTEHCUMKALMK TennoobmeHa.
Tennosou 6banaHc npouecca TennoobmeHa.
KoadhpuumneHT pereHepaumm TennoTol.
MpsiIMOTOYHBIE pereHepaTopsbl.
MpOTMBOTOYHBIE pereHepaTopbI.
CpaBHuTENbHAsA OLEHKa NPSAIMOTOYHBIX M MPOTUBOTOYHbBIX PEreHePaTopPOB.
Mpouecc oxnaxgeHnsa Mornoka B annaparax.
Pexumbl KuneHus xnakoctn. akTopsbl, BMSIOLWME HA NPOLLECC KUNEHUS XXUAKOCTHU.
KuneHnue xugkoctn B 6onblioM obbeMe. KpnBas KUMEHUS XXMOKOCTU.
MepBbI 1 BTOPOW KPU3UC TeNnooTaaum npu KUNeHNm XnaKocTu.
WHTeHcHdukaums npouecca KUNeHns XXUAKOCTU.
Mpouecc koHaeHcauun napa.
KoadhumumneHT Tennootaaum npu KOHAEHcaLmm napa.
Knaccudurkaumsa koHgeHcaTopoB, CpaBHUTENbHAs OLEeHKa annapaTtos.
[MoBepXHOCTHbIE KOHOEHCATOPbI.
KoHaeHcaTopbl CMeLLeHus.
MHTeHcudukaums npouecca KoHaeHcauun napa.
MaTepwuanbHbIn 1 Tennoson 6anaHc BeinapMBaHus
Mpouecc BbinapuBaHue Npu atMocgepHOM AaBrneHum
lMpocTtas Bakyym-Bblinapka
Bakyym annapatbl ¢ TepMOKOMMNpeccHUen BTOPUYHOTO napa
Mpouecc cywkn. KpnBas cyLukn, KpyBasi CKOPOCTU CYLLKN.
Knaccudumkaums HeogHOPOAHbIX CUCTEM.
Mpouecc otctanBaHusa. dopmyna CTokca.
Mpouecc ueHTpudyrupoBaHus.
Mpouecc cenapupoBaHUs Moroka.
PacueT npoussogntensHocTu cenapatopa. dopmyna JlykesaHoBa.
dakTopbl, BNNAOLWME Ha 3PHEKTUBHOCTL CENapMpoBaHNs MOJTOKa.
MokasaTenu oLeHkn adhHEKTUBHOCTU NpoLiecca cenapmpoBaHus.
Pasgensaowun daktop Tapenb4yaTtoro cenapatopa.
$akTop CONpPOTUBNAEMOCTM pas3aeneHnio Mofoka B cenapaTope.
OcHoBHOe ycrnoBue BbINOSTHUMOCTM NpoLiecca cenapupoBaHms.
MHTeHcudukaums npouecca cenapmpoBaHms Morioka.
MbineocagnTenbHble KaMepbl.
VIHEPLMOHHBIE MbINEYNoBUTENMN.
LInknoHHble annapaTtbl — Knaccudukaunsa u NpUHLMN 4encTeus.
MprYKnHBI NOBBLILLEHHOrO MNblflieyHOCa NpY LIMKITOHHOW OYMCTKe BO3ayXa.
Cnocob obHapyxeHus1 3abMBLLIErOCst MOPOLLKA B LMKITOHE.
Cnocob obHapyxeHus pasrepmeTusaumn LNMKNoHa.
VHTeHcHMduKaLms LIMKIOHHON 0YMCTKe BO3ayxa.
Mokpasi oumcTka — ckpyb6epbl.
[MeHHble NbiNeynoBuTeny.
OnekTpoocaxaeHne yacTuu,.
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SK3AMEHALUWOHHAA NMPOIrPAMMA
no y4ye6HoOM AuCUUNINHE

MpodeccuoHanbHble 3agayu, Jk3ameH

npegycmoTtpeHHble PrOC BO

OMK-3 cnocobeH WCNONb30BaTb 3HAHWUS WHXEHEPHbIX TMPOLLECCOB MNpWU  peLleHune
npocpeccuoHanbHbIX 3aga4 aKkcnyaTauum COBPEMEHHOrOTEXHOOMMYeCcKkoroobopygoBaHms.

OlK — 4 roTOBHOCTbLI0 3KCMNIyaTUpOBaTh PasfnNYHbIE BUAbI TEXHONOMMYECKOro +
o6opynoBaHUs B COOTBETCTBUM C TPeOOBaHMSAMU TEXHUKM 6E30MacHOCTU Ha MULLEBbIX
npeanpusTnax

NMPUMEP 3K3AMEHALUMOHHOIO BUNETA

dPepepanbHoOe rocygapcTBeHHoe obpasoBaTenibHOE yupexaeHmne Bbicliero obpasoBaHusi
OMCKui rocyaapCTBEeHHbIV arpapHbl yHuBepcuTeT uMm. M.A. CtonbinvHa
Hanpasnenwne nogrotoskn 19.03.03 MNpoayKTbl NUTaHMS XNBOTHOIO MPOUCXOXOEHUS
Kadbenpa npogyKToB NMTaHMA Y NMULLLEBOW BMOTEXHOMOMUN
Ok3amMeHaUUOHHbIN 6uneTt Ne1
no gucumnnuHe «fMpouecchbl n annapaTbl NULEBbLIX NPOU3BOACTBY

1. Ponb npoLeccoB 1 annapaToB B pa3BUTUKN TEXHOMOMMM 1 060pyA0BaHNS MOMOYHOM NMPOMBbILLIEHHOCTW.

2. YCTpOWCTBa U NPUHLMM OEACTBUS LIMPKYIISILMOHHBIX BaKyyM-BbiNapHbIX annapaTtoB. Pacxon napa B
annapaTax.
3. lMNepeMelurBaHme XnMOKUX CPES U CbiMy4mx MaTepuanos. Buabl meluanok.

BuneTtbl paccMoTpeHbl U yTBEPXAeHbl Ha 3acefaHue kadeapbl, npotokon Ne — oT «__ » 20 .
Pa3pabotan A.7.H., npodeccop M.A. INucuH
3asegytowwmn kadbegpon Mrulib,

KaHAO. TeXH. HayK, OOUEHT C.A. KoHoBarnos

depepanbHOe rocygapcTBeHHOE 06pa3oBaTenbHOE yuYpeXaeH1e BbiCLLIEro obpasoBaHus
Owmcknii rocygapcTBeHHbIN arpapHbin yHuBepcuteT um. N.A. CTonbinvHa
HanpaeneHuve nogrotosku 19.03.03 MNpoayKTbl NMMTAHUA XUBOTHOMO MPOUCXOXAEHUS
Kadenpa npoaykToB NUTaHMs v NULeBon OMOTexXHONormm

JK3amMeHauUOHHbIN 6uneT Ne2
no gucumnnuHe «Mpouecchbl U annapaTbl NULEBbLIX NPOU3BOACTB»

1. Knaccudukauusi OCHOBHbIX NPOLIECCOB U annapaToB NMULLEBOI TEXHOIIOTUN.

2. YCTpoicTBa 1 NPUHLMN AEACTBUSA MIEHOYHbIX BakyyM-BbiNapHbIX annapartos.

3. TeopeTuyeckne OCHOBbI pasfefieHns HeoaHOPOAHbIX CUCTEM 0GpPaTHLIM OCMOCOM U
ynbTpadunbTpaumu.

depepanbHOe rocygapcTBeHHOE 06pasoBaTenbHOE yUpeXxaeHme BbiCLLero obpasoBaHms
OMCKuUi rocyaapCTBEHHbIV arpapHbli yHuBepcuteT uMm. M.A. CtonbinvHa
HanpaeneHuve nogrotoku 19.03.03 MNpoayKTbl MMTaHUSA XXMBOTHOMO MPOUCXOXAEHUS
Kadbegpa npogyKToB NMTaHMS 1 NMULLIEBOW BMOTEXHONOrUN

JK3amMeHaUMOHHbIN ouneTt Ne3
no gucumnnuHe «Mpouecchbl U annapaTbl NULEBbLIX NPOU3BOACTB»

1. Teopusi nogobumsa Kak MeTo MOAENMPOBAHUSA TEXHOMOMMYECKNX NMPOLIECCOB.
2. Cnocobbl pasgeneHns HEOAHOPOAHbLIX CUCTEM.
3. Mpouecc unbTpoBaHuUs, ABWXYLWAs Ccuna npouecca M Crnocobbl MHTEHCUdUKaLnN.

annapaToB Ans UNbTPOBaHUS.

depepanbHoOe rocygapcTBeHHOE 06pa3oBaTeNbHOE yYpeXaeH e BbiCLLIEro obpa3oBaHus
Owmcknii rocygapcTBeHHbIN arpapHbin yHusepcuteT uM. N.A. CtonbinuHa
Hanpasnenwue nogrotoskn 19.03.03 MNpoayKTbl NMTaHMUS XMBOTHOIO MPOUCXOXOEHUS

17

Twnbl



Kadhegpa npoaykToB NUTaHMsA 1 NULLEBOW BUOTEXHOMNOrMN

JK3aMeHauMnOoHHbIN ounet Ned4
no ancuunnuHe «Mpoueccbl U annapaTbl NULWEBbLIX NPOU3BOACTB»

1. Cnoco6bl nepegayn TennoTbl. KOHBEKTUBHbIN TENNoobmeH (Tennootaavya).
2. Mpouecc oTcTamBaHme noa AeNCTBMEM rPaBUTaLMOHHOMO NONS.
3. M3amenbyeHne n knaccudurkaunsa TBEpPAbIX MaTepmanos.

HopmaTtuBHas 6a3a nposefeHus
NPOMEXYTOYHOW aTTecTauumn oby4arowmnxcs no pesynbratam U3y4eHnss QUCUUNIIUHbI:

1) penctBytowee «llonoxeHne o TeEKyLWEM KOHTPOSie YCNEBAaeMOCTW, MNPOMEXYTOYHOM aTTecTauun
obyyarolmxcs no nporpammam BbiCclLero obpasoBaHus (bakanaespuaTt, cneuuManuTeT, mMarucTpartypa) u
cpeaHero npodeccnoHansHoro obpasoanus B Pro0QY BO Omckuin FTAY »

OCHOBHbI€ XapaKTepUCTUKMN
NPOMEXYTOYHOM aTTecTaumMm oby4varLnXcs No UToraM M3yyeHnst QUCLUNIIUHBI

YCTaHOBIEHME YPOBHSI AOCTUXXEHUS KaXabliM obyYatoLLmMmMes Lenemn
00y4yeHns No AaHHOM OUCLUNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOsLEN
nporpaMmbl

Uenb
NPOMEXYTOYHOW aTTecTauum -

dopma

. JK3aMeH
NMPOMEXYyTO4YHOU aTTecTauum -

1) nogroToBKa K 3k3amMeHy 1 caaya 9Kk3aMeHa OCyLLecTBnseTcs 3a
CYéT yuyebHOro BpemeHm (TPyaoEMKOCTH), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYI0 CECCUI0 ANA CTYAEHTOB, CPOKU KOTOPOMN
yCTaHaBMNMBalTCS NPMKa30OM N0 YHUBEPCUTETY

MecTo 3K3ameHa

B rpachuke y4eGHOro npouecca:
2) paTa, Bpemsi U MECTO MpOBeAEeHUs ak3aMeHa onpenensieTcs

rpacukoM caaum 3K3aMeHOoB, yTBepXAaeMblM AeKaHOM
BbIMyCKatoLero akynbteta

Popma 3K3ameHa - NMCbMEHHbIN

Mpouenypa npoBeaeHus
3K3aMeHa -

npeacTtaeneHa B OHAE OLEHOYHbIX CPeACTB N0 AUCUUNIIUHE
(cm. MpunoxeHwne 9)

Bpemsa npoBefeHus ak3ameHa

HaTa, BpeMA N MECTO NpoBeaeHUA 3K3aMeHa onpeaendaeTca

rpadoMkoM CAa4M 3K3aMEHOB, YTBEPKAAEMbIM JeKaHOM dpakynbTeTa

1) NnpeacTaeneHa B hoHAE OLEHOYHbIX CPEACTB Mo AUCLUMNIIMHE

JK3aMeHaLuMOoHHas nporpamMmma (CM. I'IpvmomeHme 9)

no y4ye6HoOM gucUUNInHe:

MeToauyeckue matepuansbil,
onpegensowue npoueaypbl
OLleHMBaHUS 3HAaHUN, YMEHUN,
HaBbIKOB:

npeacraeneHbl B hOHAE OLEHOYHbIX CPEACTB MO AUCUUMNUHE
(cm. MpunoxeHue 9)

LWKANA N KPUTEPUMN OLLIEHUBAHUA
OTBETOB Ha BOMPOCHI 3K3ameHa

Pe3yanaTb| 9K3aMeHa onpenendrT OueHKaMU «OTIIMYHO», «XOpOoLlo», «yaoBleTBOPUTESIbHO»,
«HeynoBneTBOpUTESNTbBHO» U 00BbABNAIOT B AEHb 9K3aMeHa.

OueHKy «omnu4YHo» BbICTaBNAT o0byyarowemycs, rinyboko U MPOYHO OCBOMBLUEMY TEOPETUYECKUIA U
NnpakTU4eckun matepuan gucumniuHbl. OTBET JOMKEH ObiTb NOrMYHbIM, rpaMoTHbIM. O6Gyyatowemycs
HeoOXOAMMO MoKa3aTb 3HaHWE He TOMNbKO OCHOBHOMO, HO W AOMOMHWTENBHOTO MaTepuana, ObicTpo
OpVMEHTUPOBATLCS, OTBEYasi Ha JOMONHUTENbHbIE Bonpockl. Obyyarowulicss AOMKeH CBOOOAHO CNpaBnsiTbCA
C NoCTaBIEHHbIMU 3aa4amMu, NPaBUIIbHO 0OOCHOBLIBATL MPUHATLIE PELLEHNS.

OueHKy «xopowo» 3acrnyxumBaeT oOy4yallmMncs, TBEpAO 3HAWWA NporpaMMHbIA - MaTepuan
OVCUMMIMHBI, TPaMOTHO M MO CyWecTBy wu3narawwmn ero. He cnegyet pgonyckaTb CYLWECTBEHHbIX
HETOYHOCTEWN MPW OTBETAX Ha BOMPOCHI, HEOOXOAMMO NPaBUIbLHO MPUMEHSATL TEOPETUYECKME MONOXKEHMS
Npuv peLLeHnn NpakTUYecKkx 3agay, BnageTb OonpeaeneHHbIMU HaBblkaMu 1 NPUEMamMmn UX BbINOSHEHWUS.

OueHKy «ydoenemeopumesnibHO» TNonydyaeT obyyarouulcs, KOTOPbIA WUMEEeT 3HaHWUS TOMbKO
OCHOBHOFO MaTtepwuana, HO He YCBOWI ero getanu, UCTMbITbIBaeT 3aTpyAHEHUS MPpU peLleHnn NpaKTUuyeckmx
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3agadv. B otBeTax Ha nocraBneHHble BONPOChI 06yYarowumMcs AoNyLLeHbl HETOYHOCTM, AaHbl He4OCTaTOYHO
npaBunbHble (HOPMYNMPOBKU, HapyLLEHa NocneaoBaTeNbHOCTb B U3NIOXEHUW NPOrpaMMHOro matepuana.

OueHka «HeyaOBNEeTBOPUTENbLHO» FOBOPUT O TOM, YTO obyyarowulics He 3HaeT 3HayUTenbHON
YyacTM martepuana no AWCUMMNWHE, [OOMycKaeT CYLIeCTBEHHble OLWWOKA B OTBETax, He MOXET peLunTb
npakTn4eckune dagayvm nnm pewaet nx ¢ 3aTpygHeHuamu.
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NIUCT PACCMOTPEHUWA N OQOBPEHUN
DOoHA OLEHOYHbIX cpeacTB yyeGHou aucuunnuubl 51.0.20 Mpouecchbl U annapaTbl NULEBbIX
npou3BOACTB
B coctaBe OMNOI 19.03.03 MpoAyKTbl NUTAHMSA XKUBOTHOIO NPOMUCXOXKAEHUS

1. PaccmoTpeH u ogo6peH B kayecTBe 6a30BOro BapuaHra:

a) Ha 3acepaHun obecneyuBarolien npenofaBaHvue kadeapbl MPOAYKTOB MUTAHWS U NULLEBOW
6noTexHonoruu,

npotokon Ne 9 ot 20.05.2021
3aB. kabepoi, KaHA. TEXH. HayK, AOLEHT o—\ C.A. KoHoBanos

©0) Ha sacenannun meToguyeckoi komuccun no HanpaeneHuto 19.03.03 MpoayKTbl MUTaHUS XKUBOTHOMO
NPOUCXOXAEHWS;

npotokon Ne 11 oT 24.05.2021 7W,
Mpeacepatens MKH — 19.03.03, kaHa. BeTepMWHT - H.B. Ctpenbyunk

2) PaccMOTpeH M 0806peH BHEWHUM sxculgf::’?qgauf bl s N

e & b

naBHbIn TexHonor OO0 «MunkOm»
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