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2.2.

2.2.1.

2.2.2.

3.1.

3.2.

3.3.

COJEPXAHHUE

O06nacTb MNPUMCHCHUS, LICTIN U 3a/1a4n (bOHILa OLCHOYHBIX CPEACTB

Onucanue nokasaTenei u KPUTCPHUCB OLICHUBAHUA KOMHCTCHHHP'I, (I)OpMI/IpyeMLIX B Iporecce
OCBOCHHA AV CHUITIIINHBI

[epeuens kOMIIETEHINH € YKa3aHHEM 3TaroB UX popMupoBanus B pouecce ocBoenus: OITOI
Oranbl GOpMHUPOBAHMS KOMIIETEHITHHA

[lokazarenn ypoBHe#H CGHOPMHUPOBAHHOCTH KOMIICTEHIMI Ha 3Tamax MX (QOPMUpPOBAHUS,
OIMCAHUE IIKAJI OLIEHUBAHUS

[loxazarenn ypoBHe# c(hopMHUPOBAHHOCTH KOMIIETCHIIMI Ha dTanax ux
(hopmupoBaHus
OnucaHue 1Kan OLEHUBaHUS

TunoBble KOHTPONBHBIC 3aJaHUsS, WHBIE MaTepHallbll W METOAWYECKHE pPEeKOMEHAIlnH,
HEOOXO0IUMBIE JIJIS OLICHKH CHOPMUPOBAHHOCTH KOMIICTCHIIUH

B nipouecce ocBoenust OIIOIT
3a/iaHus ¥ BOTIPOCHI JIJIsl BXOJHOTO KOHTPOJIS
OneHoYHBIE CPEICTBA U KPUTEPHU CHOPMUPOBAHHOCTH KOMIIETEHIIUH

3amaHus 11t TPOMEXKYTOYHOM aTTeCTalluy (3aueTa 1 (WIIH) 3K3aMeHa)



1. O0s1acTh NPUMEHEHHUs, eTH U 3212491 (POH/IA OLICHOYHBIX CPE/CTB

®onn oneHouHbx cpenctB (POC) sBiseTcs HEOTHEMIIEMOW 4YacThbio pabouedl MporpaMmbl
mucnuiuiiHbl [lponecchl M annapaThl NHIEBLIX NPOM3BOACTB  IPEIHA3HAYCH JJIsi KOHTPOJS U OICHKH
00pa3oBaTeIbHBIX JOCTIKECHUN O0yuarommxcs (B T.4. IO CAMOCTOSITEIIEHOM pa0oTe CTYJCHTOB, Aalice —
CPC), ocBOMBIINX IPOTPaAMMY JTaHHOW TUCIIUILIIHEI.

Ienpto oHAA OICHOYHBIX CPEICTB SIBJICTCS YCTAHOBJICHHE COOTBETCTBHSI YPOBHS MOITOTOBKH
obOyuarommxcss tpeboBanmsiMm @PI'OC BO mo HampaBineHHI0 NOATOTOBKH/criermanbHOCTH — 19.03.04
«TexHonorusl MPOAYKIMM W OpraHW3allid  OOINECTBCHHOI'O MHTaHWs», npodwib «TexHomorus u
OpraHu3alus PeCTOPaHHOTO CEPBHUCAY.

Paboueit mporpammoii mucnmimiiHbEl  IIpolecchl M anmapaThl _ NHUIIEBBLIX _MPOW3BOICTB
MPEeTyCMOTPEHO (POPMHUPOBAHHE CIICAYFOIIUX KOMITCTCHIHIA:

Koa xomnerennun | HamMeHOBaHHMe KOMIIETEHUIMU HanmenoBaHnue nmoka3sareJis
OLleHUBaHMS (MOKA3aTeJH
AOCTHKEHH S 32JAHHOT0 YPOBHS
O0CBOECHHSI KOMIIETEHLIM)

OIIK-4 CrniocobeH ocylecTBIATh Texnonornyeckue npoueccol
TEXHOJIOTUYECKHUE IPOLECCHI
IIPOM3BOJICTBA IPOLYKLIUU

MIATAHUS
OIIK-5 CniocoOeH opraHu30BBIBATh U Opranuzanus 1 KOHTPOJIb
KOHTPOJIMPOBATH MPOU3BOJICTBO NpOU3BOACTBA

MNpoaAYKIHHU IMUTAHUA

2. Onucanue moka3aTejeil M KpUTEpHeB OLEHMBAHUS KOMIETEHIUil, (pOpMUpPYeMBIX B
npoiecce 0CBOCHMUS TUCUMILIUHBI (MOTYJIA)

Onucanue MoKa3aTelied W KPUTCPUCB OIICHUBAHUSA KOMIICTCHIIMH, (OPMHUPYEMBIX B IIpoIiecce
OCBOCGHUS TUCIUTUIMHBI, U HCIIOJIb3yeMbIE OIIEHOYHBIE CPEICTBA MMPUBEICHBI B TabmuIle 1.



2.1.1lepedyenb KOMIeTeHI NI ¢ yKa3aHHeM 3TanoB X (popmupoBanus B npouecce ocsoenust OINOII

Taoauna 1

Kona u HaumeHoBaHue
(hopMupyeMoif KOMITETEHITHH

Kox u HaumeHoBaHNE HHANKATOPA
JOCTIDKEHHS (OPMHUPYEMOI
KOMIIETEHIINU

Kputepuu onenuBanus

HanmeHoBaHME KOHTPOIUPYEMBIX
pazaenoB U TeM




OIIK-4Cniocoben
OCYLLECTBIIATH
TEXHOJOTHYECKHE
MIPOM3BOJICTBA
[TATAHHS

TPOIIECCHI
MPOLYKLIHHU

OIIK - 4.1. 3HaeT u BIajgeer
MIPaKTHYECKUMH HaBBIKAMHU TEXHOJIOTHN
MPOU3BOICTBA MPOAYKIIMK U OKA3aHUS
yCIIyT OOIIECTBEHHOTO MMATAHUS

OIIK - 4.2. Pa3pabarbiBacT
TEXHOJOTHUECKUE MPOIECCHI,
TEXHOJIOTHYECKUE PErIaMEHTEI,
CTaHIAPTHI PEATTPUATHSI ¥ IPOIYIO
HOPMAaTHUBHYIO JOKYMEHTAIIUIO
OOIIECTBEHHOT'O MUTAHUS

OIIK - 4.3. OnenuBaet moTpeOHOCTH B
pecypcax [yist OCYIIECTBICHHUS 3aJaHHBIX
00BEMOB JIEITEIILHOCTH JICTIapTAMCHTOB
(cmyx0, OTHENOB), B T.4. B KaJIpax
CBIPBEC, MATCPHUAIIBHO—TCXHUYCCKOM
oOecrieYeHu U TIp.

OIIK-4.4 3HaeT OCHOBHBIE
XapaKTEPUCTUKH TEXHOIOTUIECKHIX
MIPOIIECCOB MPOU3BOICTBA POTYKIIUU
00IIIeCTBEHHOT'O ITUTAHU, CIIOCOOEH
OTICHUBATH BIIMSHUE PA3IMIHBIX
(hakTOpOB HA XOJ U Pe3yJbTATHI
TEXHOJIOTHYECKOT0 TIPOIEcCca U HaXOIUTh
ONITHMAJIbHBIE PEIICHUS
TEXHOJIOTUYECKHUX 3a]a4

YpOBEHD BIACHUS PAKTHUCCKIUMU
HABBIKAMH TEXHOJIOTHH IIPOU3BOICTBA
MPOIYKIIUH U OKa3aHUsI yCITyT
OOIIIECTBEHHOI0 MUTAHUS

YMeHune pa3padaTeiBaTh
TEXHOJIOTHYECKUE MTPOIECCHI,
TEXHOJIOTMYCCKUE PEIJIAMEHTHI,
CTaHIAPTHI PEATIPHUATHS K IPOUYIO
HOPMAaTUBHYIO JJOKYMEHTAIIUIO
00IIIECTBEHHOT'0 MUTAHUS

CrocoOHOCTH OIIEHUBATH MOTPEOHOCTH
B pecypcax JUIsi OCyIECTBICHUS
3aJIaHHBIX 00BEMOB AEATEILHOCTA
JIeTIapTaMEHTOB (CIyK0, OTICIIOR), B
T.4. B KQJIpax U ChIPbE, MATCPHATTLHO—
TEXHHUYCCKOM O6CCHC‘I€HI/H/I u 1p.

YpoBeHb 3HAHUI OCHOBHBIX
XaPAKTEPUCTHK TEXHOJIOTHIESCKUX
IIPOIIECCOB MPOU3BOJICTBA POTYKIIUU
00IIIeCTBEHHOTO MMUTaHMUsI, CIOCOOSH
OIICHUBATH BIMSHUE PA3IMIHBIX
(hakTOpOB Ha XOJ] U Pe3yJIHTATHI
TEXHOJIOTMUYECKOTO MpoLecca U
HaxOJIUTh ONITUMAJIHHBIC PEIICHIS
TEXHOJIOTHYECKUX 3329

Paznen. 1 OCcHOBBI rUIpaBIMKH U
THAPOMEXaHUIECKHE TTPOIIECCHI

Pa3nen 2. Tennossle npoiieccsl

Paznen 3. MaccooOMeHHBIE TPOIIECCH

Pa3znen 4. Mexannueckue MpoLecchbl




OIIK-5Cmiocoben

OpraHU30BBIBAThH u
KOHTPOJIMPOBAThH
HPOU3BOCTBO HPOLYKIUU
UTaHUS

OIIK - 5.1. Bnageer MeTogukamMu
KOHTPOJISI ¥ YIIPABJICHUS KAYECTBOM
MPOIYKIHH OOIIECTBEHHOTO MTUTAHUS

OIIK - 5.2. CocTaBisieT mporpaMMbl
KOHTPOJIS 32 COOJFOICHUEM TeXHUUECKUX
Y CAaHUTAPHBIX YCIOBUI pabOThI
CTPYKTYPHBIX MOAPa3/ICIICHUH,
BBITIOJTHCHUEM COTPYIHUKAMHU
CTaHIAPTOB NPEANPHUATHS, 00CCTICUCHHEM
0€30MMacHOCTH M Ka4yeCcTBa MPOIYKIUH U

yeayr

OIIK-5.3. Pa3pabatbIBacT 1 peaan3yer
MEPOTPHSTHS MO YIPABICHUIO KAYECTBOM
1 0€30MacHOCTHIO KYJTHHAPHON
MPOAYKIUY HA MPEIIPUITHIX
0O0IIIeCTBEHHOTO MMATAHUS

YpoBeHb BIaicHUS METOAUKAMU
KOHTPOJISA 1 YIIPABJICHUS] KAY€CTBOM
MIPOIYKIIMH OOIIECTBEHHOTO MUTAHMUS

CrocoOHOCTHECOCTABIATE IPOTPAMMBI
KOHTPOJIS 32 COOJFOICHUEM
TEXHUYECKUX U CAHUTAPHBIX YCIIOBUH
PabOThI CTPYKTYPHBIX MOIPA3ICICHUIT,
BBIMOJIHEHUEM COTPYTHUKAMHU
CTaHIAPTOB MPEIPUSATHS,
oOecrnieueHrneM 0€30MaCHOCTH U
Ka4yecTBa MPOJYKIUHN U YCITyT

CrniocoOHOCTBpa3pabaTbIBaTh U
peann3oBaTh MEPONPHATHS T10
YIPaBJICHHIO KAYeCTBOM H
0€301MacHOCTHIO KYJTHHAPHON
MPOIYKIUH Ha TIPEIIPHATHIX
OOIIECTBEHHOTO TTUTAHUS

Paznen. 1 OCcHOBBI rUIpaBIMKH U
THAPOMEXaHUIECKHE TTPOIIECCHI

Paznen 2. TemnoBele npoiiecchbl

Paznen 3. MaccooOMeHHBIE TPOIIECCH

Pa3znen 4. Mexannueckue MpoLecchbl

2.1.2. dransl GopMHPOBAHUS KOMIIETCHIMIA

ChopmupoBaHHOCTH KOMITETEHITH 110 AuciUIuIMHE «[IpoIiecchl 1 anmaparhl MUIIEBbIX TPOU3BOJICTBY ONPEACISICTCS Ha CIICAYIONIUX dTanax:

1. JTan TeKymux aTTecTauMil (/{15 nposedenus mekywux ammecmayutl Mo2ym Oblms UCHOJIb308AHBIOYECHOUHbIE CPeOCMEd, YKA3anHble 8 pazoene 2)

2. JTan NpoMeKyTOUYHBIX aTTecTalui (151 nposedenus npomMelcymounol ammecmayuy Mo2ym 0bims UCTOIb3068AHbl OpY2Ue OYeHOUHble CPeOCmEa)

Taoaumna 2

Koa 1 HammeHoBaHHe

Koa 1 HamumeHoBaHHe ‘

Irtansl (OPMHPOBAHMS KOMIIETCHIINH




(opmupyemoii HHIMKATOpa Jran
KOMIIETEHI[HH JOCTHKEHHUS JTan TeKyIHuX aTTecTaluii MPOMeKYTOTHOM
(¢opmupyemoii aTrecTalnu
rommeTeHm 1-5 nenens 6-10 11-15 nepens 1-17 Hepens 18-20 nenens
HeTelst
Texkymas Texkymas Texkymas CpPC Pedepar ITpomexxyrouHas
arrecranus Nel | arrectanust Ne2 | arrecrammusa Ne3 aTrecTanus
1 2 3 4 5 6 7 8
[IK-5 Criocoben I1K-5.4.
pa3paboTarh IpoeKT | PaspaGarsiBact
(IpOEKTHI KOMIUICKT
PCKOHCTPYKIINU U TCXHOJIOTHYECCKOM
TEXHOJIOTUYECKOTO JIOKyMEHTALH JIST
HICPEBOOPYKCHHA HPOEKTa MPEANPHATHI
HeﬁCTBy}omin) OBLIECTBEHHOTO Bonpocs! k Bonpocs! k Bomnpocsl k KoHTpossHbie
NpeAnpUATHN [TUTARMS PASTAYHOTO KOHTp. pabote KOHTD. paboTe KOHTp. pabote OTYET OTYET BOTIPOCH! K SK3aMEHY
MPOU3BOACTBA — Nel No2 Ne3
MPONYKIINHU
00ILIECTBEHHOT'O

NUTaHusA MaCCOBOT'O
HU3TOTOBJICHUSA U
CIICOaJIM3POBAHHBIX
IMUIICBBIX ITPOAYKTOB

CPC — camocrosTenbHas padoTa CTYACHTOB;

KP- kypcoBas paboTa;
KII — xypcoBoii IpoeKT.




2.2. Tloka3aTesau ypoBHeii c)OpMUPOBAHHOCTH KOMIIETEHIIMI Ha ITanax ux popMUpoBaHus, ONUCAHNE KA OIleHUBAHUS

2.2.1. Iloka3aresiu ypoBHeil c)OPMHPOBAHHOCTH KOMIIETEHUMI HA 3Tanax ux opmMupoBanus

Pesynprarom ocBoeHus AucIUIUIHHEI [[poekTHpoBaHNe MPEAPUATHI OOMIECTBEHHOTO MMUTAHUH SBIISIETCS YCTAHOBJICHHE OJTHOTO U3 YPOBHEH c(hopMUpOBaHHOCTH
KOMITETCHIINH: BRICOKUH, IIOBBIIIICHHBIN, 0a30BbIM, HU3KHUI.

Tabanna 3
Yposenn YHuBepcajJbHble KOMIIETCHIIUH OomenpodgeccuonanbHbIe/
npogecCHOHAIbHbIE
KOMIIeTeHIIN T
Bricokuit CdhopMupoBaHbl  4YeTKHE CHCTEMHbIe 3HaHUS u | OOy4arolmMMCs  YCBOEHa  B3aMMOCBS3b  OCHOBHBIX
(OLICHKA «OTIMYHOY, «3aUTCHO) MIpeICTaBIECHUS IO JUCIUILUIMHE. MOHATUH AWCLMIUIMHBI, B TOM 4YHCJIE Uil PELICHUs
OTBeTH Ha BOIIPOCHI OLICHOYHBIX CPCACTB IOJHBIC U HpO(I)CCCI/IOHaJILHBIX 3aaay.
BEpHBIC. OtBeTsl Ha BOIIPOCHI OLIEHOYHBIX CpeACTB
Janbl pa3BepHYTble OTBETHI Ha JOIMOJHUTEIbHBIC CaMOCTOSITEbHBI, HCYEPIIBIBAIOLINE, colep)KaHue
BOIIPOCHI. BOIIPOCa/3a/IaHusI OIIEHOYHOTO CPEJICTBA PACKPBITO MOJHO,
Oobyuatommmcst [IPOIEMOHCTPUPOBAH BBICOKHI | IpodeccHoHabHO, TpaMOTHO. JlaHbl  OTBeTHl Ha
YpOBEHb OCBOCHHS KOMIIETEHIINU JIOTIOJTHUTENBHBIE BOMTPOCHI.

OOyuaromuMcsi TpOJEMOHCTPUPOBAH BBICOKUI ypPOBEHb
OCBOEHUS KOMIIETEHIINN

IloBbItIeHHBIN 3Hanuss u  mpenacraiueHuss  no  aucuuminHe | ChopmMHpoBaHBI B IIEIOM  CHUCTEMHBIE  3HAHMS U
(OLIEHKa «XOPOIIIO», «3aYTEHO») c(hOopMHPOBaHBI Ha TIOBBIIIICHHOM YPOBHE. IIPECTABIICHUS 10 TUCLIAIINHE.

B otBerax Ha BONpOCHI/331aHUsI OLICHOYHBIX CpeAcTB | OTBETHl Ha BONPOCH OLICHOYHBIX CPEACTB IIOJIHBIE,
H3JI0KEHO TIOHMMAHME BOIPOCA, JAHO JOCTATOYHO | IPaMOTHBIE.

MoIpOOHOE OMHCAHNE OTBETA, MPUBEEHBI U PacKpbITH | [IpoleMOHCTpHPOBAaH MOBBIIICHHBI YPOBEHb BIAJCHUS
B TE3UCHOW (hOpME OCHOBHBIE TIOHSTHS. MIPAKTUYECKUMH YMEHUSMH U HABBIKAMM.

OTBeT oTpakaeT IMOJIHOE 3HAHHE Marepualna, a Takke | JIOmyCTHMBl eJIMHUYHBIE HErpyOble OIMOKH MO XOIy
HaJIN4KE, ¢ HE3HAYUTENbHBIMU NPOOEIaMy, YMEHUH U | OTBETa, B IPUMEHEHUH YMEHUHN U HaBBIKOB

HaBBIKOB [0 HM3y4aeMOW AucUUIUIMHE. JlomycTHUMBI




eIMHUYHBIC HETPYObIe OLTHOKH.
OO6yuaromuMcsi TPOAEMOHCTPUPOBAH TOBBIIICHHBIN
YPOBEHb OCBOCHUSI KOMIIETCHIIUH

bazoBrii
(olLIeHKa «YIOBJICTBOPUTEIHLHOY, «3aYTCHO )

OTBeT OTpakaeT TEOPETHUYECKHE 3HAHUS OCHOBHOIO
MaTepuaia JUCIHUIUINHEI B 00beMe, HE0OXOIUMOM TS
nanpHeimero ocsoenus OITOIT.

OOydJaromuiicsi JOIMyCKaeT HETOYHOCTH B OTBETE, HO

oOnagaer HEOOXONUMBIMH  3HAaHMSAMH Ui HX
YCTpaHEeHUSL.
Ob6yuatomummcst MIPOJEMOHCTPHUPOBAH 0a30BbIii

YPOBEHBb OCBOCHH A KOMIIETCHIINN

OOyyaromuiicsi BiajeeT 3HaHUSMH OCHOBHOTO MaTepHal
Ha 6a30BOM YpOBHE.
OTBeThl Ha BOMNPOCH OLEHOYHBIX CPEACTB HETOJHBIE,

JIOITYTIIEHBI CyIIleCTBEHHEIE OIITMOKH.
[IponemoHcTpUpoBaH  0a30BBIi  YPOBCHb  BJAJICHUS
MIPaKTHIECKUMU YMEHHUSIMHA u HaBBIKaMH,

COOTBETCTBYIOIINH MUHUMAaJIbHO HEOOXOIMMOMY YPOBHIO
IUIs pereHus TpodeccuoHaIbHbIX 3a1a4

Huskuii
(olIeHKA «HEYIOBICTBOPUTEILHOY,
«HE 3aUTCHO)

JleMOHCTpUpPYET MOJTHOE OTCYTCTBHE TEOPETUUECKUX 3HAHUN MaTepualia TUCUUIUINHBI, OTCYTCTBUE IPAKTUYECKUX

YMEHUU U HABBIKOB

[Tokazarenu ypoBHEH chOpMUPOBAHHOCTH KOMIIETEHLIMI MOTYT ObITh M3MEHEHBI, IOTIOJIHEHBI U aIalITUPOBaHbl K KOHKPETHOH paboueil mporpaMMe TUCLUIIIHHBL.

10



2.2.2. Onucanue MKaJj oleHUBAHUSA

B ®I'bOY BO «AI'TY» BHenpeHa MOIyIbHO-PEHTUHIOBas CUCTEMa OLIEHKU Y4eOHOH JesaTelbHOCTH

CTYIEHTOB. B COOTBETCTBUU C ATON CHCTEMOM MPHUMEHSIOTCS MATHOANbHA, NBaaIlaTHOANbHAS U cTOOATbHAS
LIKaJbl 3HAHUW, YMEHHU, HABBIKOB.

IIxaJjbl OeHUBAHNUSA
S
z Kpurepun onennBanus
fa)
2 S
o]
= © 3
) 5 =
5 |5 2
<
¥ = s
S| =6 t
= I~ @)
R 2] =
= = Q
- [MToka3bIBaeT BEICOKUI YPOBEHb CPOPMUPOBAHHOCTH KOMIETEHIHIH, T.€.:
S S
= = S
= X | — NIPOAEMOHCTPHPYET I'TyOOKOe M IPOYHOE YCBOSHHE MaTepUaa,;
=
[ x® 2 —  HCYEPHBIBAIOIIE, YETKO, MOCIEAOBATENBHO, TPAMOTHO U JIOTHYECKH
~ A A CTPOMHO U3JIaraeT TeOpPETUYECKUN MaTepUal;
g g g —  TIpaBHIBHO (OPMHUPYET ONpEIETICHHS;
F 5 5 .
= = g = g — JEMOHCTPUPYET YMEHHS CaMOCTOSTEIbHOM pabOThl C HOPMATHUBHO-
= = . o
S S 5 S 5 MIPaBOBOI TUTEPATypPOH;
¥ v © v © —  YMEET AeNaTh BBIBOJBI [10 U3J1araeMoMy MaTepuaity.
" [loxazbpIBaeT MOCTaTOYHBIA YPOBEHB C(HOPMUPOBAHHOCTH KOMIIETEHIINH, T.€.:
o
5 = §
§ : : — JIEMOHCTPHpPYET AOCTATOYHO IOJIHOE 3HAHHE MaTepHala, OCHOBHBIX
< ie) IS4 TEOPETHYECKHUX T10JI0KEHHIA;
N N N — JIOCTaTO4YHO  IOCJIEOBATEIbHO, TIPAaMOTHO JIOTMYECKHM  CTPOMHO
g g g H3JaraeT MaTepuai;
2 g g g g —  JIEMOHCTPHUPYET yMEHUSI OPUEHTUPOBATHCS B HOPMAJIBHOM JINTEPATYPE;
= =
Q Q 5 Q 5 — yMeeT JenaTh AOCTaTOYHO OOOCHOBAHHBIE BBIBOJBI IO H3JIAaraeMOMY
¥ v © v © MaTepuany.
. . . [Toka3bIBaeT MOPOrOBhI YpOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIHH, T.€.:
S S S
= z =
= g = . —  JISMOHCTpHpYeT 00lllee 3HAHNE U3yIaeMOr0 MaTepraia;
] O m o
= = e = = —  HCHBITBIBACT CCPbEC3HBIC 3aTPyAHCHUA npu OTBETaX Ha
5 & 5 5 L% JIOTIOJTHUTEIbHBIE BOTIPOCHI;
@ a O 2|
5§ 8| § <« 59 —  3HAeT OCHOBHYIO PEKOMEHIyEMYIO JIMTEPaTypy;
= — o
E 5 g ' E | — yYMEET CTPOUTh OTBET B COOTBETCTBHM CO CTPYKTYypOM H3JIaracMoro
g Ol 7 d M\ marepuaa
N | o> v :
@ 1 M| % 1
A ~ A CraBuTcs B ciydae:
S S S
: | | B
E 5 E — HE3HaHWs 3HAYUTEJIbHOM YacTy POrPaMMHOI0 MATEpUANIa;
= = = —  HE BIaJeHUs MOHATUHHBIM arapaToM JUCIUTUTHHE;
= 2, =
2 2 m 2 m — JIONYIICHHS CYIIECTBEHHBIX OMIMOOK TpPW H3IOKEHUH Y4eOHOTO
QE . § = QE e MaTepuana;
g 2| 4 é a é — HEyMEHHE CTPOUTH OTBET B COOTBETCTBHHU CO CTPYKTYpPOH M3TIaraeMoro
3| = Sqa) BOIIPOCA;
z8| 57 | 2% poca;
T N | T — T — — HEYMEHHME JENIaTh BEIBOABI [10 U31araéMOMY MaTepHaily.
M M| M
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3. TumoBble KOHTPOJbHBIC 3aJaHUSI, HHbIE MaTePHAJIbI H METOAUYECKHE
peKOMeH 1A, He00OX0AMMbIe 1JI OLleHKH C(POPMUPOBAHHOCTH KOMIIETEH LU
B npouecce ocsoenust OINOII

3.1. 3agaHus ¥ BONPOCHI 1JISI BXOJAHOT0 KOHTPOJIS
1. OcHOBHBIE (PM3UKO-TEXHIUECKHE CBOHCTBA MMUIIEBHIX MTPOAYKTOB.
2.TlonsiTHEA THAPOCTATHYECKOTO TaBICHUSI.
3.3akoH Ilackansa u Apxumena.
4. AGcomroTHOE M M30BITOYHOE IaBiieHue. Bakyym.
5. PeXXUMBI JABMXKEHUS KUIIKOCTH.
6. Y CTpOMCTBO M IPUHIIMIT paOOTHI HACOCOB M BEHTHIISITOPOB.
7.Ilpouiecchl pazaeneHus cMeceil ¢ mpuMeHeHrneM MeMOpaH.
8.IIpouecc nepemeruBaHusl.
9. IIponieccsl HarpeBaHus1, BEIMAPUBAHUS, OXJIKACHUE M KOHICHCALIUH
11. TeopeTndeckre OCHOBBI TEPETOHKH U PEKTUDUKAITHS.
12. O630p OCHOBHBIX THITOB PEAYKTOPOB.
17. IlepenaTrouHsle yCTpoCTBa
18. PemeHHBIE U LIEITHBIC TIEpEAAYH.

OueHo'lee CpeacrBa M KpuTepuun C(l)OpMHpOBaHHOCTH KOMl'leTe]-[l[Hﬁ
IlepeyeHb BONPOCOB /1JIs1 TEKYIINX KOHTPOJIbHBIX padoT

KonTpoannas padora Ne 1
1. Knaccuduxanus mpoueccoB MHUIIEBBIX TPOU3BOICTB:
2. Hcropus BozHuKHOBeHHU Kypca "lIporiecchl u anmnaparbl” U €ero pa3BUTHE.
3. OOye NpUHLHKIIBI aHATIM3a U pacyeTa MPOLEccoB U anmnaparoB. OCHOBHbIE 3aKOHBI
XUMHYECKON Y NMUIIEBON TEXHOJIOTUU.
4. VTHTEHCUBHOCTb IIPOLIECCOB, IBMIKYILAsl CHJIA.
5. MopenupoBaHue Kak CIOCOO UCCIEIOBaHMS IPOLECCOB M  ammaparoB. MeTo/ibl
MOJIEJIMPOBAHMSL.
6. Metoab! uccnenoBaHus npoueccos. Teopus mogoous U ee NpUMEHEHHE.
7. Tpu TeopeMbl TEOPUH 1OI00US, UX CMBICI U IPUMEHEHUE.
8. OCHOBHBIE KpUTEPUHU NOAO0US, UX PUINYECKUIT CMBICI U IPUMEHEHUE.
9. OcHOBHBIE (PU3UKO-TEXHUYECKHE CBOWCTBA MUIIEBBIX MPOJYKTOB, UX XapaKTEPHUCTHUKA,
MaTeMaTUYeCKUe BBIPAXKEHHUS, pa3MEPHOCTb M HMX BIMSHUE HAa MHTEHCUBHOCTb
TEXHOJIOTMYECKHUX IPOLIECCOB.
10. OcHoBHblE TpeOOBaHUS, NpEIbSABISEMbIE K ammaparaMm, WX XapaKTepHCTHKA.
OnTumuszanus annaparos.
11. Marepuainsl 1yist U3TOTOBJIECHUS annapaToB. MeTaibl U UX CIUIaBbl U TPEOOBAHUS K HUM.
12. Hemeramnmnueckue MaTepHabl 175l U3TOTOBJICHUS allllapaToB U TPeOOBaHUS K HUM.
13. OcHOBBI THIpaBIUKU. PaBHOBECHOE COCTOSIHHE )KUJIKOCTH.
14.I'mppocTaTyecKoe TaBJIEHUE U €r0 CBOKCTBA.
15. dudypaBHEeHUs paBHOBECHS )KHIKOCTH.
16. OcHOBHOE ypaBHEHME TMAPOCTATUKH. 3akoHbI [Tackans u Apxumena.
17. AbcomoTHOe U U30bITOUHOE AaBleHHe. BakyyM. YcTpoiicTBa s u3MepeHust JaBIeHUs
U BaKyyMa.
18. T'mppoaunamuka. JXXKuBoe cedeHue, HKBUBAICHTHBIA TUaMETpP, MACCOBBI U OOBEMHBIN
pacxo/ibl, yCTAHOBUBILIUICS ¥ HEYCTAHOBUBILIUIICS MOTOKH, paBHOMEPHOE, HEPABHOMEPHOE,
HaropHOE U OE3HAMOPHOE ABMIKEHHE KHJIKOCTH.
19. VYpaBHeHus Hepa3pbIBHOCTH MOTOKA U AU(ypaBHEHUS IBHKEHUS Dilnepa.
20.YpaBHenue bepHymM, TuApOAMHAMHUYECKHMH HANOp M NPAKTHUYECKHUE NPHIIOKEHUS
ypaBHeHus1 bepHymm.
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21.WcTeyenne XUIKOCTEH W3 OTBEPCTHUH NPU MOCTOSIHHOM YpPOBHE, MPHU Pa3TUYHBIX
JABJICHUSIX U MPU U3MEHSIOLIEMCS] YPOBHE.

22.PexxnM IBUKEHUS KUIKOCTH

23.T'uipaBIvyYecKre CONPOTUBIICHUS U METOJWKa pacuera ux. ['mapaBivueckuil yaap u
pacyer auaMmerpa TpyOOoIpoOBOIOB.

24. Tlepememenue xxunkocrei. Hacocel. Kinaccudukamnus HacocoB. OCHOBHBIE TapamMeTpPhbl
Hacoca. MOITHOCTb U €€ BUJBI.

25.Hanop Hacoca u ero pacyeT. BoicoTa BcacbiBaHus.

26.YCTpOWCTBO W MNpPUHOMI  PabOThl  LEHTPOOEKHOTO ¥  TOPIIHEBOTO  HACOCOB.
XapakTepucTuKa Hacoca U BbIOOp ero.

Kontpoabnasi padora Ne 2

1.Cenaparop, Ha3Ha4eHUE, YCTPOUCTBO, IPUHIIUIT PAOOTHI U PACUET MPOU3BOJUTEIHHOCTH.
CaepxiieHTpHU(yTa.

2.PacueT MoImHOCTH HA BaITy HEHTPUDYTH.

3.1lukiioHHsI nporniecc. A3po- ¥ T’UAPOLMKIOHB] U IPUMEHEHUE.

4. OcaxxJieHue 1mo/1 JEHCTBUEM IJICKTPUUECKOTO TOJISA. DIEKTPOYUIBTPHI.

5. dunbTpoBaHUEe U BUABI (DUIBTPOBAHUS, JBIKYILAS CUla U crlocoObl co3panust AP Ha
(GuIbTpyOIIEl TOBEPXHOCTH.

6. BowBon ypaBHeHus mporecca (uiabTpoBanusa. KoHcTanTel ¢uiibTpoBaHus. Pacuer
IIPOJOJDKUTEIBHOCTH IIPOLiECCa.

7. @uUnbTPOBAJIbHBIE IEPETOPOJIKH, UX XapaKTEPUCTHKA.

8. Anmaparbl NEpUOINYECKOT0 JeHCTBUS 171 (PUITbTPALUH.

9. @uIbTPaMOHHBIE aNlIapaThl HENPEPBHIBHOTO IEHCTBHSL.

10. OGopynoBanue /i GUIBTPALUU a30B.

11. OcHoBbl TemiooOMeHa. TeroBeie MpoIecChl. TermaoHocuTenu. TemioBoi MOTOK,
TEMIIEPATypPHOE II0JIe, TPAAMEHT TeMIepaTypsl. TeronpoBoAaHOCTb, 3akoH Dypee,
KO3 (UILIUEHT TEMJIONPOBOJHOCTH.

12. TemnoBoe mu3znyueHue. AGCOMIOTHO yepHoe, Oenoe, MPo3payHoe U cepoe Tesa. 3aKOHbI
Credana-bonbivmana, Kupxroda u Jlambepra.

13. Konseknus. 3akoH HeroToHa, koadduuueHt Temnoornaund. Kputepuu TemnoBoro
nonobust. KpurepranbHble ypaBHEHUS U UX IPUMEHEHHE.

14. Cnoxublif TeruooOMmeH. Teruonepenadya, OCHOBHOE ypaBHEHME TEIJIONEpeayd U ero
PUMEHEHHE.

15. JIBwxkymias cujia TEMJOBOro mporecca, kKoddduiueHT Tteruionepeaayn, KOJIMYECTBO
TEIJIOBOM HEPIUU U UX pPacyer.

16. OCHOBHBIE TEIUIOHOCUTENIH, HX XapaKTEepPUCTHKA, NPEUMYIIECTBAa M HEJOCTaTKH.
Crioco6bI 0/1BO/AA TEIIIOHOCUTENEN U UX 3()(HEKTUBHOCTB.

17. HarpeBaHue paziu4HBIMU TEIJIOHOCUTENSIMU M UX 3¢ (eKTUBHOCTh. Bpibop Tumna
TETUIOHOCUTEJISL.

18. OxnaxneHue, CyTh Mpoliecca, XIaJ0HOCUTENH, UX BBIOOP U pacyeT pacxo/a.

19. KonaeHcarus, croco0bl KOHAECHCAIMH, PUMEHEHHE TUX CIOCOO0B, pacyeT pacxoja
BOJIBI IIPU ATUX CIOCO0AX.

20. Terto0OMEHHBIE arnmapaThl HOBEPXHOCTHOTO THUIIA TEPHOANYECKOTO ICHCTBUSI.

21. TennmooObMeHHBbIE arnaparhl MIOBEPXHOCTHOI'O THIA HEPEPHIBHOTO AEHCTBUSI.

22. Ter100OMEHHUKHU C MEIIAIKAMH.

23. TIpoeKTHBIH U MPOBEPOUHBII pacueThl MOBEPXHOCTHOIO TEMJI000MEHHHKA.

24. PacueT NOBEpXHOCTHOI'O KOH/IEHCATOPA.

25. KOHCTpYKTHBHBIM, THIPaBIMYECKHUA W  TEXHUKO-DKOHOMHUYECKHMH  pacyeTsl
TEMI000MEHHUKA.
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Koutpoabnas padora Ne 3

1. CymHoCTb nporecca HarpeBaHus

2.0xnaxaeHye U KOHIEHC AU

3. TennooOMeHHBbIE anmnaparsl.

4.BbI60Op THMA U TEIUIOBOM pacyeT TeII000MEHHUKOB

5.KOHCTpYKTUBHBIN, TMIPABINYECKUIN U TEXHUKO-I)KOHOMUYECKHH pacueTshl.

6.0011e CBeICHUS: CYyTh IIPOIecca, Ha3HAYCHHUE U CTIOCOOBI.

7.DUZNKO-XUMUYECKUE OCHOBBI IIPOIIECCA.

8. OIHOKpaTHOE BbIIAPUBAHUE.

9.MHOrokpaTHo€ BbIlIapUBaHUE.

10.MaTepuaibHbIi U TETUIOBOM OajlaHC MpU BBITIApUBAaHUU. TEIIOBON pacueT BhIMAPHBIX
anmnaparoB U YCTaHOBOK.

11.BrinaprBanue ¢ IpUMEHEHNEM TEIUIOBOrO Hacoca.

12V cTpoiicTBO M IPUHLIMIT AEUCTBUS BBIMAPHBIX aIapaToB

13. OO1ue cBeieHus: 0 MPOLECCE CYLIKH.

14. Craruka npouecca CylKH.

15. Braxxaple MaTepHaibl, BIAKHOCTh U ()OPMBI CBSI3HM BJIard C MaTepUaIaMH

16.OcHOBHBIE MapaMeTphl BIAXKHOTO ra3a U u3oOpakeHue Ha 1-X nuarpaMme U3MEHEHHS
napaMeTpoB ero. Touka pochl.

17. Kunetuka npouecca cymku. KpuBble CyIIKH U CKOPOCTH CyIIKH. [leproabl cymku u
ypaBHEHHUS Ipoliecca.

18. OcHOBBI pacueTa CyIIUIIOK.

19. BapuaHThI CyIIMIBHBIX POLIECCOB

20.YcTpoiicTBO ¥ IPUHLIUII IEHCTBUS CYIIUIIOK

21. MarepuanbHblii U TEIUIOBOM OaslaHCHI MpoIlecca CYIIKM M pacdeT pacxojia BO3AyXa M
Teria.

22. WpeanpHbll M peanbHbIM Mpolecchl CYHIKHM M UX u3o0paxeHue Ha I -X guarpamme.
Pacuet npo10KUTENIBHOCTH CYIIKH.

23.. BapuaHThl CyIIMIBHOTO Npolecca U UX 3 (HEeKTUBHOCTb.

24. YcrpoHcTBO M NPHUHLMI PaOOTHI CYHIMJIOK C KHIISIIIUM CJIOEM, PaclbUIMTEIbHBIX U
BaJIbI[OBBIX CYIIMJIOK.

3.3. 3aganus 11 NPOMEKYTOYHOI aTTecTaluu (IK3aMeHa)

1. TIpeamet kypca "IIporiecchl 1 anmaparhl MUMIEBBIX TPOU3BOJACTB" U €r0 3HAUYCHUE MPHU
HOJrOTOBKE MH)KEHEPOB-TeXHONIOroB. Kiaccudukanus npoueccos.

2. Meronpl ucciaenoBaHUsl MPOIECCOB U allapaToB, UX MPEUMYIIECTBA U HEJIOCTATKHU.
Teopus nogo6us, cyTh U IpUMEHEHHUE. Tpu TeopeMbl TEOPUU OJO0HS U UX TPUMEHEHHUE.

3. OcHOBHBIE KPUTEPHUH 11OA00US, X (PU3NUECKUI CMBICT U UX IPUMEHEHHE.

4. OcHOBHBIE (PU3UKO-TEXHUYECKHE CBOMCTBA MHUILEBBIX MPOJIYKTOB, UX XapaKTEPUCTHKA,
pa3MEepHOCTh U BIMSHNE HAa MHTEHCUBHOCTh TEXHOJOTUYECKUX MTPOLIECCOB.

5. OcHOBHBIE TpeOOBaHHUs, MPEIbBIIEMbIE K anmaparam, UX xapaktepuctuka. Kpurepun
ONTUMM3ALMH PabOTHI aNlIapaToB.

6. Marepuansl (MeTaJUIMYeCKUE M HEMETAITIMUECKUE) JJISl U3TOTOBJICHUS allapaToB, UX
XapaKTepUCTHKA, TPEOOBaHUS K HUM U IPUMEHEHHE.

7. OCHOBBI THJPABIIHKH.

8.I'mpocraTryecKkoe 1aBJI€HUE U €ro CBOMCTBA.

9. ludypaBHEHUS paBHOBECHS! HKHUIKOCTH.
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10. OcHOBHOE ypaBHEHHE THIPOCTATUKU. 3aKoHbI [lackans, Apxumena 1 UX NpUMEHEHHE.

11. AbcomoTHOEe 1 U30BITOUHOE AaBiaeHUEe. Bakyym. YcTpolicTBa 11 U3MEPEHUS JTaBICHUS
U BaKyyMa.

12. T'mpponunamuka. JKuBoe ceueHue, SKBUBAICHTHBIA JHAMETP, MACCOBBIM U OOBEMHBIN
pacxo/ibl, yCTAHOBUBILIMICS ¥ HEYCTAHOBUBILIUIICS ITOTOKH, pABHOMEPHOE, HEPABHOMEPHOE,
HAINOpHOE U Oe3HANOPHOE ABMXKEHUE KHUIKOCTH.

13. YpaBHeHUs HEPa3pHIBHOCTH MOTOKA U AU(PYpPaBHEHUS IBHIKEHUS KUIKOCTH.

14. VYpaBHenue bepHynu, TUAPOAMHAMUYECKUN HAMOp M MPAKTUYECKUE MPUIOKECHUS
ypaBHeHus bepHyum.

15. Hcredenwe >KUAKOCTEH W3 OTBEPCTUM MPU MOCTOSSHHOM HAMoOpe MpH Pa3IMYHbIX
JABJICHUAX U TIPU U3MEHSIOIIEMCS] YPOBHE.

16. PexxnMbl IBM>KEHUS )KUJIKOCTH, PACHPEIEICHUE CKOPOCTEN IO CEYEHUIO MOTOKA.

17. I'mapaBindeckue CONPOTUBIICHNS U UX pacdeT. [ uapasnudeckuil yaap.

18. JIBmxeHue ten B xUAKOCTsIX. Cuila conmpoTUBICHUST cpelbl. OcakIeHUe 4acTHll IO/
JIEUCTBUEM CHII TSKECTH.

19. Ilepememenue xuakocteil. Hacocbl, BUIIbI HAacOCOB, OCHOBHBIE NapaMmeTpbl Hacoca,
MOIIIHOCTb U HAIlop Hacoca, X pacyer. Boicora BcachiBaHUS.

20. VYcrpoicTBO, HPUHLIMI PadOTHI U pacyeT MPOU3BOAUTEIHHOCTH IOPIIHEBOTO U
HEHTPOOESIKHOTO HACOCOB. XapaKTepUCTHKA HACOCa U BBEIOOP €ro.

21.  VcrpoiicTBO M NOpUHIUI pabOThl BHUXPEBOr0, IIECTEPEHYATOT0, BHUHTOBOTO,
IJJACTUHYATOrO U CTPYMHOTO HACOCOB.

22. HeopHopoaHble CHUCTEMBI, KJIacCU(UKAIM, XapaKTePUCTHKA M METOJIbI pa3/IesICHUs.
MarepuanbHblil 0agaHC IPOLIECCOB pa3IeiCHUs U MX KHHETHUKA.

23. OrcrauBanue. OTCTOMHUKH U UX PACYET.

24. Ocaxnaenue B neHTpoOexxHoM monie. OTCTOiHBIE W (QUWIBTpyIONME HEeHTpUdyTH,
cenaparop, pacueT IpOJ0JIKUTEIbHOCTH U BBICOTHI MIOAbEMA KUIKOCTH IIPU €€ BPAICHHUH.
25. Pacuer momHOCTH Ha Bainy HeHTpUyru. CBepxueHTpudyra, 0COOEHHOCTH €€ paboThI 1
MIPUMEHEHHUE.

26. [uxioHHBI Tporiecc. Adpo- U TUAPOUUKIOHBI. OcaxaeHue TMoj JIeHCTBUEM
AIIEKTPUYECKOTO MOJISL. DIEKTPOPUIBTP.

27. ®dunbTpoBaHUE, BHUJBI, ABUXKYINAs CHIa U CrocoObl co3nanus AP Ha ¢uiabTpyromei
MOBEepXHOCTU. BBIBOJ ypaBHeHus mporecca ¢uiabTpoBaHus. KoHCTaHThl (QUIBTpOBAHUS U
pacueT NpoJOJIKUTENBHOCTH IpoIiecca.

28. O@unbTpylolMe NEePeropogky, HX XapaKTepUCTHKA. AIMMaparbl [MEePHOJUYECKOrO
JIeHCcTBUS 1751 GUITBTPAIIHH.

29. ®OunbTpalMOHHBIE aTlllapaThl HEIPEPHIBHOTO JACHCTBUSA, YCTPOUCTBO, IPUHITUIT PAOOTHI U
MIPUMEHEHHUE.

30. MemOpaHHBIE METO/IBI Pa3/IeTICHUs U UX OCOOEHHOCTH. DIEKTPOANAIIN3, CYyTh IIpoliecca,
AHUOHO- W KaTHOHOOOMEHHBbIE MeMOpaHbl, WX ocoOeHHOcTH. KoHIeHTpalmoHHAs
NOJIIPU3aLUsl U €€ BIUSHUE Ha IPOU3BOIUTEIIBHOCTD.

31. BapuanTsl 3neKTpoAHaliv3a, UX NPEUMYIIECTBA M HEJOCTATKU. DIJIEKTPOIUATH3HBII
MakeT ¥ TUMUYHBIE TPOLECCHI Pa3AeIeHUs] METOOM AJIEKTPOAUATN3A.

32. Teopus obOpatHOro ocMoca U ynbTpadunsTpanuu. [[pOHUIIAEMOCTh U CENEKTHUBHOCTS.
OcHOBHbBIE TEOPETHUYECKHE MOJENN JUIsl ONMKUCAaHUs MEMOpPaHHOTO pa3zefieHus. Amnmapatsl
JUTSL pa3JieNIeHrs METOJIOM 0OpaTHOTO OCMOca U YIbTpauiIbTpaluu.

33. IlepememmvBaHue, Ha3HauyeHHWE W IpuMeHeHue. llepememmBanue B KUIAKOH Cpene.
MexaHnyeckue nepeMenInBaHie U pacyeT pacxo/ia SJHEPTUM Ha MepeMEIINBaHUE.

34. Memanku, ocoOeHHOCTH U npuMeHeHHe. [loTouHoe, MHeBMaTHYecKoe NepeMeliBaHmue
U TepeMelIMBaHMe CBIMyYux U  Iutactudeckux Ten.  Omenka  dddexTuBHOCTH
MepeMenTUBaHUSI.

35. OcHoBbl TemnooOMeHa. TeruioBol TMOTOK, TeMIlEpaTypHOE TIOJe, TIPaUeHT
TeMrneparypsl. TermionpoBOAHOCTh, 3aK0H Dyphe, Ko (HULIUEHT TEeTIONPOBOJHOCTH.
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36. TennoBoe uznyuenue. 3akonbl Ctedana-bonsimana, Kupxroda u Jlambepra.
37.KonBekuus. 3axkoH Hprorona. Kosddurment temmoormaum m Meroamka moadopa
KPUTEPHAIBLHOTO YPaBHEHUS IS ONpeAeNeHUs KO3 PHUIMEHTa TeIIO0TAaYH.

38. Temonepenada, OCHOBHOE YypaBHEHHE H €ro IpuUMeHeHue. JIBWKymias cuia u
K03(pPHLIMEHT TeIuIonepeiaun, U UX pacyer.

39. OcHOBHBIE TEIUIOHOCUTEIM, UX IpeuMyliecTBa MW HexocrtaTku. CrocoObl moaBoja
TEINIOHOCHTENe W uX dS(dexTuBHOCTb. HarpeBanume u OXJaXKACHUE PaA3TMYHBIMU
TEIUIOHOCUTEIISIMU M pacyeT UX pacxoa.

40. Konaencarmusi, cnocoOsl, mpuMeHneHue. Pacuet pacxona Bojabl. Pacuer moBepXHOCTHOTO
KOHJIEHCATOopa.

41. TernnooOMEHHUKH TOBEPXHOCTHBIE MIEPUOANYECKOr0 JICHCTBUS U UX TETJIOBOM pacyer.
42. TenmooOMEHHUKH MOBEPXHOCTHBIC HEMPEPHIBHOTO JCHCTBUS U UX TEIJIOBOW pacyer.

43. TennooOMeHHUKH (KOHICHCATOPHI) CMEIICHHS U X pacyer.

44. BeblnapuBaHue, METOAbl BbIMapuBaHHE, HUX 3(PdekTuBHOCTb. OCHOBHBIE (DAKTOPSI,
BIMSIONIME HAa padOTy BBHINAPHOTO ammapaTa: MOJIHAS M IOJIe3HAsk Pa3HOCTH TEMIIEparyp,
TeMIepaTypHas JENpeccus U METOAMKA €€ pacueTa.

45. MarepuanbHbIi M TEIUIOBOW OalaHCHl OJHOKPATHOTO BbImapuBanusi. KoddduumeHTs!
UCIIAPEHUS U CAMOMCIIAPEHUs U UX (PU3MUECKUI CMBICI.

46. MuorokpaTtHoe BbinapuBaHue. OCHOBHBIE CXEMbI paOOThl MHOTOKOPITYCHBIX BBIIIAPHBIX
YCTAHOBOK, MX 3((EKTUBHOCTb. MarepuanbHblii M TEIIOBOH OajlaHChl MHOTOKPAaTHOI'O
BbIITApUBaHU.

47. OcHOBHBIE YPAaBHEHMsI HAarpy3Kd KOPIIyCOB BBIIIAPHOM OCTaHOBKH. TeaoBoil pacuer
BBIIIAPHOTO amnmapara.

48. Pacuer MHOTOKOPIIyCHOW BBIIAPHOW YCTAHOBKH.

49. Cmoco0bl pacrpeneneHusi XAty; TPH pacdeTe BEIHMYMHBI TOBEPXHOCTH Harpena
MHOT'OKOPITYCHOW BBIITAPHON YCTAHOBKHU.

50. Bemmapuble anmapatbl, kiaccudukanus. BpiOop umcia KOpIycoB MHOTOKOPIYCHOM
BBIIIAPHOW YCTaHOBKH. BhllapruBaHue ¢ IPUMEHEHHEM TEIUIOBOI'O HAcOCa U pacyer.

51. Bemmapasle anmapaTbl € €CTECTBEHHOH OPraHM30BaHHOM M HEOPraHW30BAHHOMN
UUPKYJISIIIUEN pacTBOpA.

52. AOcopOuus, cyTh Ipolecca, NpUMeHeHHe. MaTepuanbHblii OallaHC U CKOpPOCTh
nporecca.

53. Cxembl paboTbl aOCOPOLIMOHHBIX YCTAaHOBOK. YCTPOWCTBO W NPUHIMI pPabOTHI
abcopOepoB.

54. Hacaznka, Tapenku MacCOOOMEHHBIX amlmapaToB, WX BUJAbI, Ha3HauCHHE, YCTPOUCTBO,
npuHIUn padota. KosoHHbI ¢ HacagHOU U Tapenkamu. Pacdyet abcopOepos.

55. IleperoHka »XUAKOCTEH, OCHOBBI IIpOLECCA, UICAIbHBIE U peallbHble cMecH. [Ipocras
IIEPETOHKA U €€ pacyer.

56. Ileperonka c geduermMarueil u ¢ BOASHBIM MapoM.

57. Pextudukauus, oCHOBBI Ipoliecca, NpuMeHeHue. MarepuanbHblil 0anaHc U ypaBHEHUS
pabouux JIMHUN PeKTUPUKAITIOHHON KOJIOHHBI.

58. TemuoBoii GanaHc peKTHPUKAMOHHON KoJoHHBI. [locTpoenue pabounx nuHUi Ha Y-X
rarpaMMe.

59. ®dnermoBoe uncio. Pacyer MUHUMaNbHOTO U IEHCTBUTENIBHOTO (JIETMOBBIX YUCE].

60. YcTpoiicTBO U cXeMbl paboThl peKTH(PHUKAIIMOHHBIX YCTAHOBOK.

61. Cymka, cyTb u Ha3HaueHue. CriocoObl 1 BuAbI cymku. CraTuka mporecca. BraxHbie
MaTepHaibl, JOPMBI CBSI3U BJIaTU C MAaTEPUAIIOM, BIaKHOCTb.

62. OcCHOBHBIE MapaMeTpbl BIAKHOIO BO3AYyXa, MX H3MEHEHHMS B IPOLECCE CYIIKH M
u3zo0paxkenue Ha [-X nuarpamme. Touka pochl.

63. Kunetnka mnporecca CymIKHM, KPUBBIE CYIIKM M CKOpPOCTHM Cymkd. llepmonsr cymikw,
YpaBHEHHS IIpoLiecca.
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64. MatepualbHBIA M TEIJIOBOM OallaHCHI MpoIlecca CYIIKA M pacdyeT pacxoja Bo3ayxa U

TECI11A.

65. WneanbHblii U peanbHbI NMpOLIECCHl CYIIKHM U UX M300paxeHue Ha I -X nuarpamme.

Pacuer npoJOKUTENBHOCTH CYIIKH.
66. BapuaHnThl CymmisHOTO Tiporiecca u ux 3 eKTHBHOCTS.

67. Knaccudukanus Cymuiaok. Y CTPOWCTBO M IMPHHIIMI PaObOTHI KAMEPHBIX, TYHHEIbHBIX,

JICHTOYHBIX U OapabaHHBIX CYIIHIIOK.

68. YcTpolcTBO M MPHUHLUI PAOOTHI CYHIMJIOK C KHIISIIIMM CJIOEM, PACIbUIMTEIbHBIX U

BaJIBIIOBBIX CYIIHJIOK.
69. Cl'IeI_[I/IaJ'II)HBIC BUJBI CYIIKH X1 COOTBETCTBYIOLIUC aIlllapaThl.

70. DkcTpakuus B CHUCTEME >KHUJKOCTb-)KUIKOCTb, CYTh IIpollecca M IMPUMEHEHHE.
PaBHOBecue B cucteme, paBHOBECHBIE KOHIICHTpauu. Konoel, OuHomansHas kpuBasi, KTP.

71. TpeyrosbHasg quarpamma 4 ee npuMeHneHue. [IpaBuio pslyara 1 ero NpuMeHEHUE ISl
pacyera npouecca 3KCTpakIHHy.

72. Cxema u pacdeT MHOIOCTYIIEHYaTON 3KCTPAKLIMH.

73. VYerpoiicTBo CMECHUTENIbHO-OTCTOMHBIX, Qg epeHIaTbHO-KOHTAKTHBIX
PaCIBUIMTENBHBIX 3KCTPAKTOPOB.

74. Hacamo4Hblii, Tapeab4aThlii, POTOPHO-TUCKOBBIN U IIEHTPOOCKHBINA IKCTPAKTOPHI.

75. BeiienaurBanue, CyTh mpolecca, NpuMeHeHre. PaBHOBeCHE U CKOPOCTh MpolLecca.
PactBopruMocTs. CiocoObl pacTBOPEHUS U BBILIEIIAYNBAHUSI.

76. Y cTpOUCTBO, TPUHITUI paOOTHI SKCTPAKTOPOB JIJIS BHILIEIAYUBAHUS.

71. Ancopbums, CyThb Ipoliecca, OCOOCHHOCTH U TMpUMEHEeHHe. AJCOpPOEHThI M HUX
XapakTepUCTUKA. PaBHOBECHE U CKOPOCTH ITpoLiecca.

78. YCTpOWCTBO U IPUHITUI pabOTHI aJIcOPOSPOB.

u

79. Kpucramnuszanusi, paBHOBECHE M CKOpPOCTh Ipoiiecca. Mojaenu Teopud pocTa

KPHCTAJUIOB.
80. YcrpolicTBO U MPUHLIKI PAOOTHI KPUCTAILIU3ATOPOB.

81. U3smenpuenue, cytb mpouecca. CrnocoObl wusMenbueHus. CTeneHb ApoOJIeHUs.

®dusnyeckue OCHOBHI IIpoliecca u3MenbueHus. Y paBuenus Pebuniepa u bonna.
82. YcTpolcTBO Y IPUHIIUIT pabOTHI IPOOUIIOK U pe3aTelbHbIX MEXaHU3MOB.

3ayeTbl W 3K3aMEHbl MOTYT OBITh INPOBEJECHBI B MUCHMEHHOW (opMme, a Takke B
NUCbMEHHOW (OopMe C YCTHBIM JOTOJIHEHHEM OTBeTa. 3ayeThl ciaykaT (opMOH NpPOBEpKU
Ka4yecTBa BBIMOJHEHUs CTYAEHTaMH JaOOpaTOpHBIX pabOT, YCBOEHHsS CEMECTPOBOTO y4eOHOro
MaTepHaa 1o JUCHUILIMHE (MOAYIIO), MPAaKTUYECKUX M CEMUHAPCKUX 3aHATHH (IIPU OTCYTCTBUU

HK3aMeHa MO JIUCIUILINHE).

I[To wroram 3ayera, COOTBETCTBUU C MOAYJBHO — PEUTHHTOBOM CHCTEMOM
YHUBEPCUTETA, BBICTABIISIFOTCS Oaiibl C MOCIEIYIOIMIMM MEPEeXoJ0M M0 IIKajge Oaiasl —
OLICHKH 3a 3a4eT, BBICTABISAEMBIN KaK I10 HAUMEHOBAHHIO «3aYTCHO», «HE 3a4TE€HO», TaK H
TG PEepeHIIMPOBAHHO T.€. C BBICTABIEHUEM OTMETKH 10 CXEME — «OTJIMYHOY», «XOPOLIO»,
«YIOBJIETBOPUTEIIBHO» U «HEYIOBJIETBOPUTEIBHO», OIPEACIIEMOE PEIICHUEM YYEHOro
COBETa YHUBEPCUTETA U MPOMHUCHIBAEMOI0 B yUeOHOM IIJIaHe.

DK3aMeH M0 TUCHMITIMHE (MOIYIIO0) CIYXKHUT JUIsl OLIEHKH paboThl CTYACHTa B TEUCHUH
cemecTpa (rosa, BCero cpoka oOydeHHUs M JIp.) ¥ NPHU3BaH BBIABUTH YPOBEHb, KA4eCTBO U
CUCTEMATUYHOCTh IMOJIyYEHHBIX UM TEOPETHUECKUX M MPAKTUUYECKUX 3HAHWUM, TPUOOpEeTEHUs
HABBIKOB  CaMOCTOSITEIbHONW  paboOThl, pPa3BUTHS TBOPUECKOTO  MBILIUICHUS, YMEHUs
CHUHTE3UPOBATH MOJYYEHHBIC 3HAHUSA U MPUMEHATHh UX B PEIICHUM NMPAKTUYeCKUX 3anad. Ilo
UTOTaM 5K3aMEHAa, B COOTBETCTBUM C MOAYJBHO — PEUTHUHIOBOM CHUCTEMON YHHBEPCHUTETA
BBICTABJIAIOTCA Oajulbl, C MOCIEAYIOUUM TEepeXoJOoM [0 IIKaJe OLIEHOK Ha OLEHKH:
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«OTIUYHO», «XOpOo1Io», «KYHAOBJICTBOPUTCIIBHO» u «HCYOOBJICTBOPUTECIBHO,

CBHUACTCIILCTBYIOIIUC O HpI/IO6peTCHHI>IX KOMIICTCHIMUAX HUJIU UX OTCYTCTBUMH.
®opma 3K3aMeHAUMOHHOIr0 OnJieTa (mpumep ogopMieHus )

MUHHUCTEPCTBO HAVKHU M BBICHIEr0 0Opa3zoBaHus PD

DI'BOY BO "JlarecTaHCKUUN rOCYIapCTBEHHBIN TEXHUUECKUUN
VHUBEPCUTET"

Jucrmmmaa(Moayan) TIporiecchl B anmapaThl OMIIEBBIX IIPOU3BOJICTB

Kon, Hanpasnieane noaroroBku/crierpanbHocTh 19.03.04 TITnOOIT

[Tpoduns (mporpamma, crieranu3aius) TexHOIOrHs U OpraHu3aLysI
PECTOPaHHOTO CEepBHCA

Kadenpa __ TIHIIOIuUT Kypc 3_ Cemectp _ 6

®opMma 00ydyeHus1 — OUHAs/OUHO-3a04YHAas1/3a04Has

YK3AMEHAIIMOHHBIA BUJIET Ne_ 1.

1. Pexxumbl ABMOKEHUS )KUIKOCTEN
2. MHOrokopmycHbsIid BAKyyM-BbIIAPHOM anmapar v €ro pacyeT
3. MarepuanbHblid M TEIUIOBOM OallaHChl IpolLiecca CYUIKA U pacyeT
pacxoja BO3yXa U TeIuIa.

ODK3AMEHATOP ..vevvveeeeeinrreeeeennnreeeeeanns I.T.H., npodeccop Axmenos M.O.

VYTBepxkaeH Ha 3aceqanuu Kadenpsl (mpoTorost Ne OT 20 1)

3aB. kadeapou TITIOIuUT ................... 1.T.H., mpodeccop Jlemupona A.@.
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- OLICHKa «OTJIMYHO»: OOydaroluiics JajJ IOJHBIA, pPa3BepHYThIH OTBET Ha
MIOCTaBJICHHBIN BOTIPOC, POSIBIJI COBOKYITHOCTb OCO3HAHHBIX 3HAHUI 00 00BEKTE, JOKA3aTEIBHO
pPacKpbUl OCHOBHBIE TIIOJIOKEHUSI TeMbl. B OTBETe NPOCIEKUBAETCS 4YETKas CTPYKTypa,
JIOTUYECKasl MOCIIEN0BAaTENbHOCT, OTPAXKAIOIIAs CYIHOCTh PACKPBIBAEMBIX IOHATHMN, SBJICHUM.
OOyuarouiics MOAKPEIUIseT TEOPEeTHUUECKUl OTBET MpakTHUECKUMM mnpumepamu. OTBer
c(OopMyIMpPOBAaH HAy4yHBIM SI3BIKOM, OOOCHOBaHa aBTOpPCKas MO3ULMS oOydwaromierocs. Moryt
ObITh  JIONYIIEHbl HEIOYEThl B  ONPEAEICHUM IOHATUH, MCIPABICHHbIE CTYIAEHTOM
CaMOCTOATENIBHO B IIPOLIECCE OTBETA WM C ITOMOILBIO «HABOIAIIMX)» BOIIPOCOB IIPENOAABATEIIA.
OOyuaromumcst MpoJIEMOHCTPUPOBAH BBICOKUM YPOBEHD BJIaJICHUS KOMIIETCHIIUEH(-5IMH);

- OLICHKA «XOpoLIO»: O00ydJarollMMcs JaH [OJHBIM, pa3BEepHYTHIH OTBET Ha
IIOCTaBJICHHBIM BOIPOC, IPOSBICHO YMEHHME BBIACIATH CYIIECTBEHHBICE M HECYIECTBCHHBIC
IIPU3HAKU, PUYMHHO-CICICTBEHHBbIE CBSA3H. OTBET YETKO CTPYKTYpUPOBaH, JIOTMUEH, HO €CTh
HesoueTsl B (OpMYJIMPOBAHUU TOHATHH, pemeHuu 3anad. [Ipu oTBeTax Ha JONOJIHUTEIbHBIE
BONPOCHl  JIOMYUIEHbl HEe3HauuTeNdbHble OMmMOKU. OOydarommmMcs MPOJEMOHCTPUPOBAH
HOBBIILICHHBIN YPOBEHb BIIAICHUSI KOMIIETCHIUEH(-IMK);

- OLICHKA «YJAOBJIETBOPUTEJBHO»: OOy4YaloLIMMCs JaH HEIMOJIHBIH OTBET Ha BOIIPOC,
JIOTHKA U TOCIEAO0BATEIBHOCTh W3JI0KEHHUS UMEIOT CYIIECTBEHHbIC HApylleHUs. JlomyIieHsl
rpyOble OMIMOKKM MpPH ONpPENETICHUU CYIIHOCTU PAacKpbIBA€MbIX MOHATUH, SBICHHUH, HapylleHa
JOrMKa OTBeTa, He cielaHbl BbIBOJAbL. PeueBoe odopmieHue TpedyeT KOppEeKLUH.
OOyuarouuiics UCHBITHIBAET 3aTPyAHEHUE IIPU OTBETE€ HA JONOJHMUTEIbHBIE BOIPOCHI.
OO0yuaromMes IpoAEMOHCTPUPOBAH 0A30BbIi YPOBEHb BIaICHUSI KOMIETEHIUEH(-IM1);

- OLICHKM «HEYAOBJIETBOPUTEJIbHO»: OO0YyYarolIMiiCs MCIBITHIBAET 3HAYUTEIIbHBIE
TPYJHOCTH B OTBETE Ha BOMNPOC, JIOMYCKAET CYIIECTBEHHbIE OLIMOKU, HE BIAJEET
TEPMHUHOJIOTHEN, HE 3HAET OCHOBHBIX IOHATHMI, HE MOXET OTBETUTh Ha «HABOJAIINE» BOIPOCHI
npenogasarens.  OOydaroluMmcsi  NMPOJEMOHCTPUPOBAH  HM3KUHW  YPOBEHb  BJaJIeHUs
KOMIIETEHITHUEH(-5IMU).
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