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1. MTACIIOPT

komiuiekTa KOC no yueonoii qucuuminde OIL12ITPOITECCHI U AIIITIAPATBI
1.1. OoOumue mooKeHUs

KontponsHo-onieHounbie cpenctBa (KOC) npeaHazHaueHbl MJiE KOHTPOJS U
OIICHKKM 00pa3oBaTENbHBIX JTOCTI)KCHHH OOydYaloIMUXCs, OCBOWMBIIMX MPOTpamMMy
yuebHoi quctumiuael OI1.12 [poreccs! u anmapaTsi.

KOC Bxit04aroT KOHTPOIBHBIC MAaTEPUAIIBI IS MPOBEJACHUS TEKYIIErOo KOHTPOJIS
¥ MPOMEXKYTOYHOU arTecTanuu B popmesxsamera (2 ceMecTp Ha 0a3e cpemaHero oOIero
oOpa3zoBaHus, 4 cemMecTp Ha 0a3e OCHOBHOIO OOIEro 0Opa30BaHUs) U KOHTPOJILHOMN
pabotel (1 cemecTp Ha 0a3e cpemHero ooOmero oo6paszoBaHus, 3 cemMecTp Ha 0ase
OCHOBHOT'O 00IIIETO 00pa30BaHMUs ).

KOC pa3pabotanbl B COOTBETCTBHH C:

obpazopatenpbHoit mporpammoiri CIIO mo cmermumansHoctd 19.02.03 Texnomorus
xJ1€0a,KOHUTEPCKUX U MAKAPOHHBIX U3/1eNUN

nporpammbl yueoHou nuctuminabl OI1.12 Tlpoueccs! u anmaparsl.

1.2. Pe3yabTaThbl 0CBOECHHUS] AUCUHUILIMHBI, MO/JIeKALIE TPOBEPKe

Pe3yabTaThl 00yyeHus HaumeHoBaHue 3jieMeHTA YMEHUIT/3HAHU A
(ocBOCHHBIC YMEHUH,
YCBOCHHbIE 3HAHUS)

Y1 ONPEAEIATh OCHOBHBIEC XapaKTEPUCTUKH
napaMeTpoOB MEXaHUYECKUX,
THUIPOMEXAHHUYCCKHX, TETIJIOBBIX H
MacCOOOMEHHBIX MTPOIIECCOB

y2 MIPOU3BOJAUTH PACYET TEXHOJIOTUUYECKUX U
TEXHUYECKUX MapamMeTpOB MPOLIECCOB U
anraparoB

V¥3 MPUMEHSIThH TTOJTyYEHHbIC 3HaHUs B cepe

npoheCCUOHATIBHON JIEATEIbHOCTH

V4 OIICHUBATh JJOCTOBEPHOCTH U MPABUIHLHOCTH
uHbopMaIuu

31 KJ1IacCU(UKaIMsI OCHOBHBIX MTPOIIECCOB B
COOTBETCTBUU C KOHKPETHOU OTPACIIBIO MTUIEBOU
MIPOMBIIIIJIEHHOCTH

32 CYIIHOCTb MPOIIECCOB: MEXaHUYECKUX,
TUAPOMEXaHHYCCKUX, TCIJIOBBIX U
MacCOOOMEHHBIX

33 YCTPOMCTBO M MPUHIINI JEHCTBUS alapaToB




1.3. Pacnipene/ieHue onieHUBaHUs Pe3yJabTATOB 00y4eHHs M0 BHAaM KOHTPOJIS

Koa n HaumMeHoBaHMe 3j1eMeHTA
YMEHU WM 3HAHMI

Bujanbl arrecranumn

Texymuii KOHTPOJIb

IIpomexyTouHas
aTTecTalus

YMenus

Y1.0npenenste OCHOBHEIE
XapaKTePUCTUKH MapaMeTPOB
MEXaHUUYECKHX,
THIPOMEXaHUYECKUX, TETJIOBBIX U
MacCOOOMEHHBIX IPOIIECCOB.

OK 6. Paborath B KOJUICKTHBE U
B KOMaH/e, 3QpekTuBHO 00maThCs
C KOJUIETaMH, PYKOBOJICTBOM,
MOTPEOUTESIMH

JlabopaTopHnas padora 1
OmpeneneHre CTEICHU
M3METbYEHUS MaTepuana.
I[IpakTH4eckoe 3ansTue 1
N3yuenue ycTpoiicTB ams
M3MEbYEHNS, COPTUPOBAHUS U

IIPECCOBAHUSI.
IIpakTuyeckoe 3ausitue 5
N3yuenue YCTPOMCTB
OTCTOMHHKOB.

JlaGopaTopnast padora 4
OnpenenexHue CKOPOCTHU
OCKICHUS apooOpa3HBIX
YaCTHLL.

IIpakTH4eckoe 3aHsTHE 6
N3yuenue YCTPOMICTB

¢unprpoBanus. IlpakTuyeckoe
3aHsaTHE 7

N3yuenue YCTPOUCTB TUISL
OYUCTKU BO3ayXa u
MMPOMBIIJICHHOI'O rasa.
IIpakTH4eckoe 3anATHE §
Pacuer cpenHen Pa3HOCTH
teMriepatyp. IlpakTnueckoe
3ansaTHe 9

Pacuer KOXXyXOTpYOHOTO
TETJI00OMEHHHKA.

V2.Ilpon3BoguTts pacueT
TEXHOJOTHUECKUX U TEXHUUECKHUX
rapaMeTpoB MPOLIECCOB U
anmaparos.

OK 5. MHcnone3oBaTh
WHPOPMAILTUOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH
B IPO(eCCHOHAITBHON
JEeSTeTbHOCTH

JlaGopaTopHasi pa6ora 2
Onpenenenne pexxruMoB
JBHKCHUS JKUIKOCTH 10
KPUTEPHATIBHOMY YUCITY
Peitnonbaca.

IIpakTHyeckoe 3ansTHE 2
O3HakoMiieHue ¢ mpubopaMu JUist
HU3MEPEHUs JaBJICHHSL.

DK3aMeH 2 ceMecTp
Ha 0a3e CpemHero
o0miero
oOpa3oBanus, 4
ceMecTp Ha 0aze
OCHOBHOTO OOIIET0
o0Opa3oBaHwUsI
KonTponbsHas
pabota 1 cemectp
Ha 0a3e cpelHero
obmrero
oOpa3zoBanus, 3
cemecTp Ha 0aze
OCHOBHOTO OOIIETO
obpa3oBaHHA




V3.IIpuMeHsITh MOJy4YEHHbIE
3HAHUSA B chepe
npodeccuoHaTbHON
JeSITeTFHOCTH.

OK 7. bpats Ha ce0s

OTBETCTBEHHOCTh  3a  paboTy
YJICHOB KOMaHb! (ITOJYNHEHHBIX ),
3a pe3yibTaT BBINOJIHCHUS
3a1aHUI

OK 8. CamocTosaTensHO
OIIpEaeIATh 3aJauu

PO ECCHOHATTLHOTO U
JUYHOCTHOTO Pa3BUTHS,
3aHUMATHCS] caMo0Opa30OBaHHEM,
OCO3HAHHO IUIAHUPOBAThH
MOBBIILICHHE KBATH()UKALIH

OK 9. OpuentupoBaTbcsi B
YCJIOBHSIX 4acTou CMEHBI
TEXHOJIOTHH B MpodeccroHaIbHON
JeSITEbHOCTH

IIpakTH4eckoe 3ansiTHe 3
N3ydeHune ycTpoWCTB pa3iiMYHBIX
HacocoB.IlpakTnueckoe

3ansTue 4
N3yuenue YCTPOMCTB
KOMIIPECCOPOB u

BEHTWISATOpOB.JIaGopaTopHas
padora 3

Onpenenexnue ko3 duUIeHTa
TeIuIonepeaayu.

IIpakTu4yeckoe 3ansitue 14
N3yuenue YCTPOMCTB

skctpaktopoB.IIpakTuyeckoe
3ansaTue 15

H3ydenne ycCTpOMCTB MNpOCTOM
[IEPErOHKH.

Y4.01eHuBaTh JOCTOBEPHOCTH U
MPaBUIBHOCTH HH()OPMAIIHH.

OK 5. Hcnonp3oBaTh
HHPOPMALTUOHHO-
KOMMYHHKAIIMOHHBIC TEXHOJIOTHU
B npohecCuoHaTbHON
JEATENHHOCTH

IIpakTuyeckoe 3anstue 10
W3yuenne  OCHOBHBIX  THIIOB
BBINTAPHBIX
anmnapatos.IIpakTudeckoe
3ansarue 11

N3yuenue YCTPOMCTB
koHzaeHcaropos.IIpakTuyeckoe
3ansaTue 12

Wzyuenne cxeMm XOJOAWIBHBIX
mamuH. IlpakTnyeckoe 3aHsTHE
13

Wzydenune ycrpoiicTB abcopOepoB
U a1copOepoB.

IIpakTuyeckoe 3anstue 16
N3yuenue YCTPOMCTB
PEKTH(PHUKALMOHHBIX
konoHH.JlabopaTopHast padoTa
5

NzyveHnne nHppakpacHON CYIIKH.
IIpakTHyeckoe 3ansTue 17
Uzyuenue JIrarpaMMbl -
d.ITpakTnueckoe 3ansitue 18
M3yueHue ycTpoicTB CYIIMIIOK.

3HaHHe

31.Knaccuduxarmst OCHOBHBIX
MPOIIECCOB B COOTBETCTBHU C
KOHKPETHOH OTPacCiblO MUIIEBOU
MPOMBIIIIJICHHOCTH.

OK 1. IloHmmarp CymrHOCTbH U
COLMANIbHYIO 3HAUUMOCTb CBOECH
Oynaymieit mpodeccuu, MpPosBIATH K
HEW yCTOWYMBBIN HHTEpEC

OK 2. OpraHu3oBbIBaTh
COOCTBEHHYIO JeSITEITHLHOCTD,
BBIOMPATH TUTIOBBIE METOMBI H
CHIOCOOBI BBITIOTHEHHS
npodeccCHoHANBHBIX 3a/ad,
OLIeHMBATh MX ) (HEKTUBHOCTD U

TECT
3aKOH  COXpaHEHHWS  MaTepHhu.
YpaBHeHHE MaTepHAIILHOTO
Oamanca. 3akOH  COXpaHEHHS
DHEPTUH. YpaBHeHue
3HEPTreTHYECKOTO Oananca.
JBmwkymas  cuiaa  mpornecca.

Bripaxkenve JABMXKYIIEH CHUIIBI.
PaBHoBecue B cucteme. 3aKOHBI
mepeHoca MacChl U DJHEPTUH.
OcHoBHOE KHMHETHYECKOE
ypaBHCHHUE. Kiaccudukarms
MPOLIECCOB MO JIBHXKYIIECH CHIIE.
[Ipouieccpl  mepuOIMYECKHE U

DK3ameH 2 ceMecTp
Ha 0ase cpelHero
o0miero
obpazoBanwms, 4
cemecTp Ha 6aze
OCHOBHOTO OOLIEro
o0Opa3oBaHwUs




KadyCCTBO.

HEIPEPBIBHBIE, YCTAHOBUBILHECS
1 HEYCTaHOBUBILIHUECS.

TECT,AOKJIA,
COOBIIEHHUE,OCCE

Teopetuueckue OCHOBBI
n3Menpuenus. Kiaccudpukanus
NIPOLIECCOB HU3MEbYEHHUS.
N3menpyaromue MAIIUHBI.
Pacuétr mpou3BOAUTENBHOCTH U
notpebnsiemort MomHocTH. [lyTn
WHTEeHCU(HUKANY  M3MEIbUYCHUS
1 CHIDKECHMS DHEPro3aTpar.

CopTupoBaHue  CBHIIYYHX
marepuanos. IIpoceuBaHue.
Cuta. IIpoW3BOAMTEIHLHOCTH
MIpPOCEHBAHUA. CutoBoit
aHaIu3. O pexTUBHOCTD
nmpocewBaHus. MaluHBl s
MPOCEUBaHUS. ITnockoe
KayJaolieecss  CUTO,  OCHOBBI
pacuéra. PacceBbl. bByparthl.
Tpuepsl. IlHeBMaTH4eckoe u
TUPaBIMIECKOE
copTUpoBaHUEe. MarHuTHblE U
ANIEKTPOMATHUTHEIE
cenapaTopsl. [Tyt

WHTeHCH(HUKALUN COPTUPOBAHHUS
W CHUKEHHS HEPro3aTpar.

IIpeccoBanue. IIpeccer
BUHTOBBIE KOpP3UHOYHBIE,
LIIHEKOBBIE, °ITHEBMAaTHYECKHE.
dopmoBaHue IUTACTUHYATBIX
MaTEpUAaJIOB. MakapOoHHBII
npecc. YIUIOTHEHHME ChITy4MX
MAaTepHayoB. KapycenbHbriit
JIACKOBBIH npecc. Pacuer
MIPOU3BOAUTEIBHOCTH

npeccoB © HoTpedaseMoi
MOII[HOCTH. [Tyt

WHTeHCH(HUKAUKU MpecCOBaHUS
1 CHIMIKEHMS DHEPro3arpar.

32.CyurHocTh MpOIECCOB:
MEXaHHUYECKHX,
THIPOMEXaHUYECKUX, TEIUIOBBIX U
MacCOOOMEHHBIX

OK 1. IloHmmarp CymrHOCTbH U
COLMANIbHYIO 3HAUUMOCTb CBOEH
Oynaymieii mpodeccuu, MpPosBIATH K
HEW yCTOWYMBBIN HHTEpEC

OK 2. OpraHu3oBbIBaTh
COOCTBEHHYIO JeSTEITHLHOCTD,
BBIOMPATH TUTIOBBIE METOJIBI U
CTHIOCOOBI BBITIOTHEHHS
npodeccuoHaNbHBIX 3a/ad,
OLICHMBATH MX () (HEKTUBHOCTD U
Ka4ecTBO.

KPYIJIBIH CTOJI, DCCE,

COOBUIEHUME
OcHOBBI TU/IPABIHKH.
I'mapocraTuxa.
I'mppocratnyeckoe naBieHHE U
ero cBoictBa. [lpuboper
€IMHULIBI JUISL M3MEPEHUS]

Jnasienus. JlaBieHre abCoIIOTHOE,
n30bITOYHOE U BakyyM. OCHOBHOE

ypaBHEHHE TUJPOCTATHUKHU.
Hexkotopsie CIeJICTBUS
OCHOBHOTO ypaBHEHHS
ruapocTaTuky. 3akoH Ilackans.
I'mapaBnnueckuii Tpecc.
lunpomuHaMuyeckoe  TaBJICHUE.
Pacxon  xunmkoctu.  Cpemnss




CKOpOCTh u ypaBHEHHE
Hepa3pbhIBHOCTU. [ HMipaBInyuecKuii

panuyc u SKBUBAJICHTHBIN
IuaMeTp. JIBa peskuMa ABUKCHHS
KUJIKOCTH. YpaBHeHUe
bepnynnu. IIpakTueckoe
MIpUMEHEHHE ypaBHEHUS

bepuymnu. JluarpamMma Hamopos.
MepHble CcyXawIllue yCTpOMCTBa.
lMunpaBnuyeckue CONpOTUBICHUS
B TpyOOTIpOBO/IAX. TloTepu
Haropa. YpaBHeHUE
paBHOMEPHOTO JBUKCHUS
JKUIKocTH. Pacuér mnpocThix
TpyOOIIPOBOIOB. Pacuér
cu(OHHOTO TpyOompoBoa.
[lceBAOOXKMKEHHBIN (KU
(0178

KPYIJBIA CTOJI, DCCE,
COOBUIEHUE
Knaccugukaus HacocoB 10
npuHouny  jgedcrsus.  Hacocsl
00bEMHBIE W JHHAMHYECKHE.
Hamop, pa3BuBaeMbIii HacOCOM.
I[OHyCTI/IMaﬂ BbICOTa BCAaCbhbIBaHMU.

[TopuHeBkIie HAcCOCHI, ux
MPUHIIUT IeHCTBUS,
YCTPOUCTBO,

MMPOU3BOAUTECIILHOCTb, MOIIHOCTb.
HeHTpO6€)KHLI€ HaCOCHI, nux

TIPAHITUIT JIeHCcTBUSA u
ycTpoiicTBOo. XapaKTepHUCTHKA
LHEHTPOOEIKHOTO Hacoca.

Buxpessle, ImIeCTepeHHBIE U
BHHTOBBIE HACOCBI, UX IPHUHLUI
JICHCTBHSL U YCTPOMCTBO.
Bentunaropsl  paavanbHEIE,
JUaMETPAIIBHBIE M OCEBBIE, MX
NPUHLNI ASUCTBUS U YCTPOHCTBO.

Kommpeccopsl. MNunukaTopHas
qrarpaMma UICaTbHOTO
MTOPIITHEBOTO KoMIIpeccopa.
Pacuer mpou3BOOUTENBHOCTH U
MOITHOCTH MOPILIHEBOTO
koMmrpeccopa. lleHTpobexHbie U
OCeBBIE KOMTIPECCOPHI, nX

MIPUHIMII IEHCTBHS U YCTPOICTBO.

33.YCcTpoiCTBO M MPUHIINTT
JeMCTBUS anmnapaToB

OK 3. IlpuHmMath pemeHus B
CTaHJAPTHBIX M HECTAHIAPTHBIX
CUTYyalUsiX U HECTH 33 HUX
OTBETCTBEHHOCTb

JOKJUIAL,
COOBHIEHHE,DCCE

OCHOBHBIE ~ 3aKOHOMEPHOCTHU
OCaXJEeHUs. Y CIOBHSI pABHOBECHS
JUI  OCa)XJAroIleHcs YacTHUIIBI.
CxopocTtb ocaxaenus. Kpurepuit
Apxumerna. Kpurepuanstoe
ypaBHEHHE oOcaxAeHUsA. Pacuér
CKOpocTH  ocaxkaeHusi. Pacuér




MIPOU3BOAUTEIBHOCTH
orcTorHnka. OTCTOMHUKH, HX
OPUHIHUI PabOThl U YCTPOUCTBO.

Ocaxnenne B ose
EeHTPOOSKHBIX cril. OTCTOHHBIE U
OCa/IUTEITHHBIC ueHTpudyry.
TapenbuaTslii cemnaparop,

MPUHIUI Pa0OThI U YCTPOUCTRBO.
[lpuanun  ¢uotamuu. Poib
"cobupareneii"” u
IIeHOOOpa3oBaTeIei.
YCTpoicTBO M MPUHLIUI ACUCTBUS
anmapara Juis QIOTaIuH.
JBmxynas cuna
¢unbTpoBanus.  OcobOeHHOCTH
(bunbTpOBaHUS MO U30BITOYHBIM
JABJICHUEM U II0Jl BaKyyMOM.
VYpaBuenue Jlapcu. YpaBHeHUE
(uabTpoBaHHS C O00pa3oBaHHEM
CJIO4L. DunpTpyromume
TEePEropoJIKH. Muxkpo- u
yneTpadunbTpanusa.  [Iporeccs
obpaTHOTO OCcMOca. MeMOpaHBI H
MeMOpaHHble MOJYJH. DUIBTPHL

PamHBIit (husTp-TIpece,
JIMCTOBOH, MaTpOHHBIHN,
BaKyyMHBIH, MEMOpaHHBIN
(bUIBTPBI, WX TPUHIOWT ACUCTBHS
u YCTPOMCTRO. IIpouecce
nepeMeMBanus B ITNIIEBbIX
TEXHOJIOTHUAX. FOMOFCHI/ISaL{I/IH.

Mexannueckoe IepeMelnBaHue.
Memanku. Pacxonx sHepruu Inpu
MEeXaHUYECKOM

nepeMenuBaHuN.
HupkynsiiMOHHOE, TOTOYHOE U
MHEBMAaTUYECKOE
NepeMeIInBaHue.
[lepemermmBanue CBITYYHX
Marepuanos. [Ipuxmun pa®oter u
YCTPOUCTBO MEILAJIOK u
CMECHUTENEH.

TBOPYECKOE 3AJJAHUE
Knaccudukanus MIPOLIECCOB

OYHCTKH BO3IyXa H  Ta3o0B.
MexaHnuyeckass OYHMCTKAa TIa30B.
OTcTONHUKN u GUIBTPEIL.
[uka0HBI ¥  TUAPOLUMKIIOHBI.
@wibTpoBaHue ra3zoB. Mokpas
OUHCTKA Ta30B. OJIEKTPOOYUCTKA
razoB. [lpuamun  paboTel U
YCTPOHCTBO anmnaparoB  JyIs
OYHMCTKH Ta30B.

JAOKJIAL,
COOBILIEHHUE,DCCE

IIpumenenue TEIUIOBBIX
IIPOIIECCOB B MTUIIEBBIX
MIPON3BOCTBAX. OcHOBHBIE

moasatusg.  CrocoOBl  mepeHoca
TerIoThl. TeroBoe H3Iy4cHHE.




TemmoBoii  Oamadnc. OcCHOBHOE
ypaBHEHHUE TeIIONEPEIaUH.
Koaddumuent rtermnonepenaym.
TennonpoBOAHOCTE. 3akoH
dypebe. Konsexkius. 3akon
TEIUIOOTAAYH HxroToHa.
TemmoBoe momo6ue. Kpurepuu
TemIoBOro mnoxobus. TemmoBoe

nojpooue B npoiieccax
TEIUIOOTAAYM C KOHAEHCALUEH.
Ilepenaua TETUIOTHI yepes
CTeHKy. Pacu€r cpennelt pazHOCTH
TEMITepaTyp.

OcHOBHBIE TETUTOHOCHUTEITH.
Knaccugukamus TeriooOMeHHBIX
anmnapaToB. TerooOMeHHBIC

anmapatel ¢ TpyOUaTtoi U
IJIOCKON MOBEPXHOCTBIO HATPEBA.
Pacuér TEIUIOOOMEHHBIX
anmnaparos. DNeKTpUYECKUe
HarpeBaTelld, UX YCTPOWUCTBO U
MPUHUMUN IEUCTBUS.

JAOKRJIAL, COOBIIEHUE,
ICCE
OcHoBHBIE CBEJCHUSA o
BBIIIAPUBAHUIO pacTBOpOB.
IIpoctas  Belmapka.  Pacuér
NpOCTOM BBIIAPKHU.
MHorokopnycHas BBIIIApKA.
JBmxymas cuia  IPOLECCOB
BbIMapuBaHus. OCHOBHBIE THIIBI
BBINIAPHBIX aNIaparoB. BeinapHseie
anrmaparsl ¢ TETIOBBIM HACOCOM.

JOKJIAJl, COOBIIEHMUE,
ICCE
OO6nacTh TpUMEHEHHsI TPOIECCOB

KOHJICHCALWH. KonnencaTopsr
cmemenusi.  llopsmok  pacuéra
MIPOTUBOTOYHOTO KaCKaIHOTro

KOHJIEHCATOpa CMEUIEHUSI.
JOKJAJl, COOBUIEHME,

9CCE

IIpumMeHneHnue xoJiofa B MUIIEBBIX

MPOU3BOACTBAX. TeopeThuyecKue

OCHOBEI MOy YCHUS
HUCKYCCTBEHHOTO X0JI0J1a.
XOonoaunbpHEIE aAreHThl M HX
CBOMCTBA. Knaccuduxarus
XOJIOIUIBLHBIX MAIIHH.
KomnpeccrnoHHbBIE XOJIOIUIBHBIE
MalIUHBL. AOGCOpOIMOHHEIE,
KEKTOPHBIE Hu
TEPMODIICKTPHUIECKHE

XOJIOAWJIbHBIE MaIlIUHBI.
JOKJIAJI, COOBUIEHMUE,
9CCEITPOEKT
MaccooOMeHHBIE TIPOIIECCH B
TMTHATIEBBIX MIPOU3BOJICTBAX.
JBrxyrmas CcHJIa




MacCOOOMEHHBIX IIPOIECCOB.
OcHoBHOE ypaBHECHUE
Macconepeaayu.

Kosdhdunpent wmaccomepenadmu.
Huddysus. 3aKoH ®duka.
Koaddunumentr  monekynspHoi

audhy3um. KoHBEeKTHBHBIH
[epeHoc BelecTBa. Jluarpamma
paBHOBECHSL. MarepuanbHbiid

OanmaHc MaccooOMeHa. YpaBHCHHUE
paboueii nwHHH. OcoOeHHOCTH
MaccooOMeHa Ha  TpaHHIC
pasnena ¢as. 3akoH
MacCOOTAaun [Iykapena.
Boipaxenue K03 (HUIIUCHTOB
Maccorepeayn yepe3
KO PUITUCHTEI MacCOOTIauN.
AHAaIOrus B IepeHoce TEIIOThl U
MAacCBhl.

Onpenenenne kodhduIeHTa
MaccOOTHAYH. Crpyktypa ©
pacrnpeneieHue BpEeMEHU
npeObIBaHMs B ammapare. Moaeau
JBIDKEHHSI IIOTOKOB.

YcerpoiictBo MacCcOOOMEHHBIX
anmaparoB. Ammaparbl KOJOHHOTO
THUIA. T'opuzonTanpHble u
HaKJIOHHBIC anIapaTsl C
nepeMeuInBaroOuMu u

TPaHCTIOPTUPYIOIIUMHU
YCTpOMCTBAMH. Hacanounsie
KOJIOHHBL. Turibr HAcaJoK.
TapenbuaTsie KOJIOHHBI.
CutyaTple,  KOJIAa4KOBBIE U
KJIATIaHHBIE TAPeJIKH.

JOKJIAJI, COOBUIEHUE,
ICCE

AGcopOuus B MHUIIEBBIX
mpousBoacTBax. llpaBumo  ¢as.
PaBHOBecme mpum  abcopOuwy,
3akon  ['enpm. O6miee u
nmapuuanbHOe  JIaBJIeHHe. 3aKoH
JlanproHa. Abcopbepsl c
MEXaHUUYECKUM IEPEMEITUBAHUEM,
TJIEHOYHBIN TPyOUaTHI u
pAaCTIBLINTEIbHBII abcopbOep,
a0copOIIMOHHAs  KOJIOHHA  C
[ICEBIOOKMKEHHBIM  CIIOEM, HX
YCTPOMCTBO M MPHUHIUN PadOTHI.
Pacuét abcopbepos.
AncopOrus B MTUIIEBBIX
IIPOU3BOCTBAX. AZICOpOEHTHI.
PaBHoBecme mpu  azcopOumm.
Wzotepmbl copOrun. Y CTpoHCTBO
YW TPUHIUI PadOTHl KOJOHHOTO

azcopOepa,
HENPEPHIBHOJICHCTBYIOIIETO
YTOJIBHOTO azcopOepa TSt
OYHMCTKH Ta30B, ajacopbepa c
KUTISIITIM CJIOEM. Pacuér
a1copOepoB.
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JAOKJIAl, COOBLIEHHUE,
9CCE
OKCTpakius B MTUIIEBBIX
npom3BoAcTBaX.  OcoOEHHOCTH
OKCTParupoBaHus U3  TBEPHABIX
Ten. PaBHoBecme B mporeccax

DKCTpaKIIUU. TpeyronbHas
JIrarpamMma. DKCTPaKTOPBI
MIEPUOANYECKOTO U HENPEPHIBHOTO
JIeHCTBUSL. OnHocTyneHyaroe
3KCTPAarupoBaHUE.
MHoroctyneHyaroe
JKCTparvpoBaHue c
MIEPEKPECTHBIM TOKOM

JKCTpareHTa. MHOTOCTyTIeHIaToe
MIPOTUBOTOYHOE IKCTPArMPOBAHMUE.
Pacuér sxcTpakTopos.

JOKJIAL, COOBUIEHUE,
9CCE
Kpucrammmzanmuss B NHIIEBBIX

MIPOU3BOACTBAX. Craguu
KPHCTAJUTU3ALIUH. Kuneruka
KpHUCTaJTU3aIHH.
Kpucrannusarops. Pacuér
KPHCTaJUIU3aTOPOB.

JOKRJIAZl, COOBLIEHMUE,
ICCE

TeopeTuueckue OCHOBEI
MEePETOHKH, Knaccudukanus
OWMHApHBIX CMeceH.

TemneparypHas — AuarpaMma.
PaBHOBecMe OWHaApHBIX CMECEH.
[Ipocras MIeperoHKa.
Hednermarop. Pextudukanus.
CxeMBl NPOCTOM MEPEroHKH M
cxeMma PeKTU(PUKAITHOHHOM
YCTAHOBKHU. Pacuer
PEKTH(UKAIIMOHHBIX KOJIOHH JJISI
pa3neneHuss OWHAPHBIX CMECEH.
Pextudukamms
MHOTOKOMITOHEHTHBIX CMeCeH.

JOKRJIAJl, COOBIIEHMUE,
ICCE IIpoueccsl cCcymkud B
MMUIIEBBIX MPOU3BOJCTBAX. BHb
CBS3M BJIard C MaTepuaioM.
CBoiicTBa BIOKHOTO BO3/yXa, I-d-
muarpamMMa.  KuHeTwka —Cymiku.
BrnaronpoBoHOCTh u
TEPMOBJIArOIPOBOAHOCTb.
KpuBble cymku ©  KpuBbBIC
CKOPOCTH CYIIKH. YpaBHEHHUE
CKOPOCTH CYIIKH.
[IponomxuTenbHOCTH
CYHIWIBHOTO TIpoliecca. Pacyér
KOHBEKTHUBHOH CYLIHIIKH.
KonBekTuBHbBIC, KOHAYKTUBHBIC U
CyOnMMaIioHHbIE CYIITUIIKH.
CyImika TOKOM BBICOKOW YaCTOTHI
Y C IpUMEHEHHEM HH(paKpacHbBIX

11



JIy4en.

1.4. Pacnpenesjienre THIOB OUEHOYHBIX CPEACTB IO 3JI€MEHTAM 3HAHMHA M YMEHUM

TeKYIIero KOHTPOJIS

Coaep:xxanue yueOHOro MaTepuaJjia o nporpamMmme

YA

Tun KOHTPOJILHOIO

3aJaHUuA

V1 |V2 V3 |v4 31 32 [33

Paznea 1.

Tema 1.1.

OcHOBHBIE 3aKOHbBI

U nNoHsATHA. CBOMCTBA CHIPbS MPOAYKTOB U
nosypadpukaros. MeToabl pacyera u
NMPOECKTUPOBAHMS MIPOLECCOB

U annapaToB. OCHOBBI TEOPHUH MOAO0MS.

15

Paznen 2.

Tema 2.1.

N3menbueHne.

CoprupoBanue.

O0pabdoTka MaTepuasioB JaBJIeHUEM
(mpeccoBaHmue).

17,
18

17,
18

17,
18

17,
18

12,
15,
16

12,
15,
16

Pa3nen 3.

Tema 3.1.
OcHoBbl ruapaBauku. I'mapocraruka. OCHOBBI
THAPOJMHAMMKH.

17,
18

17,
18

17,
18

17,
18

12,
16

12,
16

Pa3nea 4.

Tema 4.1.

Knaccupuxauus

HacocoB. [lopuiHeBbIe, HEHTPOOEKHBIE U IPYyIHe
HACcOChl. BEHTHJISITOPBI M KOMIIPECCOPHI.

17

17

17

17

12,
16

12,
16

Pasznea S.

Tema 5.1.

XapakrepucTuka

HEOTHOPOHBIX CHCTEM

U MPOo1EeCccoB ux pasaesaeHus. QOcaxaeHue.
dDjoTanus.

DuibTpOBaHHME.

17,
18

17,
18

17,
18

17,
18

14

14

Tema 5.2.
I[MepememuBanue.
OuncTKa BO31yXa U NPOMBIILICHHBIX I'a30B.

17

17

17

17

12,
16

12,
16

Pa3nea 6.

Tema 6.1.

OcHoBbI Temonepeaayu. OCHOBHbIE TEMJIOHOCUTEIN
U Tem1000MeHHbIe annapatbl. HarpeBanue,
OXJIQ:K/IEHH e, ACTEePU3alus, CTEPUIN3AIHNS.

17,
18

17,
18

17,
18

17,
18

12,
16

12,
16

12




Tema 6.2. 12, |12,

Boinapusanue. 17 (17 |17 |17 16|16

Tema 6.3. 12, |12,

Konnxencanusi. 17 |17 |17 |17 16 | 16

Tema 6.4. 12, |12,

X0/10ANIbHbIE 17 [17 |17 |17 16 |16

NMPouEecChl.

Paznea 7.

Tema 7.1. ig ig

OcHoBbI Macconepenavyu. TUNBI KOHTAKTHBIX

YCTPOMCTB MacCOOOMEHHBIX aNNapaToB.

Tema 7.2. ié ié

AOcopOumsi. Ancopoumsi. 17 |17 |17 |17

Tema 7.3. 12, |12,

DKCTPAKIHSL. 17 |17 |17 |17 16 | 16

Tema 7.4. ié ié

Kpucranaunszanus. 17 |17 |17 |17

Tema 7.5. ig ig

Ileperonka u pekTuguKanmus. 17 |17 |17 | 17

Tema 7.6. 17, | 17, |17, | 17, 12, | 12,
18 |18 |18 |18 16 | 16

Cymika.

1.5. PacnpenesieHue THUIOB OLEHOYHBIX CPEICTB IO 3JIEMEHTAM 3HAHMH U yMEHMU

KOHTPOJIMPYEeMbIX HA IPOMEKYTOYHOM aTTecTaluu

Conep:kanue yueOHOro MmarepuaJia mo nporpamme

YA

Tun KOHTPOJILHOTO

3aJaHUuA

V1 [y2 [v3 [v4 31 [32 [33

Pazpean 1.

Tema 1.1.

OcHOBHBIE 3aKOHBI

U noHsATUA. CBOMCTBA CHIPbS MPOAYKTOB U
nouaydadopuxkaros. MeToabl pacyera u
NMPOEKTUPOBAHMS MPOLECCOB

U annapatoB. OCHOBbI TEOPUH NOAO00HS.

4

4

4

4 4 4 4

Pazneun 2.

Tema 2.1.

HN3menbyenue.

CoprupoBanmue.

Oo6pabdoTka MaTepuasioB JaBJIeHUEM
(mpeccoBaHmue).

Pa3nen 3.

Tema 3.1.
OcHoBbl ruapaBauku. I'mapocraruka. OCHOBBI
THAPOJAMHAMMKH.

Pa3nea 4.
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Tema 4.1.

Knaccupuxauus

HacocoB. [lopuiHeBbIe, HEHTPOOEKHBIE U IPYyrHe
HACcOChl. BEHTHJISITOPBHI M KOMIIPECCOPHI.

Pasnea S.

Tema S5.1.

XapakrepucTuKa

HEOAHOPOJAHBIX CHCTEM

U npoueccoB ux pasaenenus. Ocaxkaenue.
daoranus.

PuiIbTPOBaHHUE.

Tema 5.2.
IlepememiuBanue.
OuncTKa BO3/1yXa H NPOMBIILIEHHBIX I'a30B.

Pasnea 6.

Tema 6.1.

OcHoBbI Temonepenayu. OCHOBHbIE TENJIOHOCUTEIHN
U Tem1000MeHHbIe annapartbl. HarpeBanmue,
OXJIaXKJIeHHe, MAacTePU3anus, CTePUIn3anus.

Tema 6.2.
BoinapuBaHue.

Tema 6.3.
Konagencanus.

Tema 6.4.
Xo0J10AMJIbLHBIC
NMPOIeCcChl.

Pasznea 7.

Tema 7.1.
OcHoBbI Macconepenavyu. TUNBI KOHTAKTHBIX
YCTPOMCTB MAaCCOOOMEHHBIX ANNAPATOB.

Tema 7.2.
AOcopOuusi. Ancopouusi.

Tema 7.3.
JKCTPAKIMSAL.

Tema 7.4.
Kpucraaauszanus.

Tema 7.5.
Ileperonka u pekTupukanus.

Tema 7.6.
Cyuka.
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2. CHELHU®UKALMS OLIEHOYHBIX CPEJACTB

2.1. Ha3Hayenue

Crenugukanueid ycTaHaBIUBaIOTCSA TPEOOBAHMS K COACPKAHUIO  O(hOPMIICHUIO
BapHaHTOB OIICHOYHOI'O CPEJICTBA: MpaKTHUecKas paboTa, JabopartopHas padoTa,
YCTHBIHN oMpoc, MMCbMeHHas (KOHTPOJIbHAs ) padoTa, T0KJIaIbl/COOOIIEHUS, TECT.

[IpakTuueckas pabota, 1abopaTopHas padboTa, yCTHBIA ONPOC, MUChbMEHHAs
(xoHTpOIBHAS) pabOTa, TOKJIAIBI/COOOIIEHUS, TECT MPETHASHAUCHBI IJIST TEKYIIIETO
KOHTPOJIS ¥ OLICHKW 3HAHUIM U YMEHUI CTYJIEHTOB IO MporpaMMe yueOHOI
mucrutuinabl OI1.12 «lIpoueccovl u annapamery 0CHOBHOU MPodheCcCHOHATBHON
oOpazoBarensHOM mporpaMmel o cienraibHocTH 19.02.03 TexHomorus xjeba,
KOHAUTEPCKUN U MAKaPOHHBIX U3IECIIHI

2.2. KoHnTHHTeHT aTTecTyeMbIX:00yuarowuecs IxKypcana 6ase cpedne2o
0bwe2o obpazosanus, 2Kypca Ha 6aze 0CHOBHO20 0bule20 0OPA308aHUs

2.3. ®opma u yCJIOBHA ATTECTALMM:

Texkymuii KOHTPOJIb MPOXOJUT MO TemMaM Y4eOHOM JHUCUUILIMHBIB (QopMme
NUCbMEHHOMKOHTPOJIbHON PabOThI

[IpoMexyTouHass aTTtectanus NPOBOAUTCA B ¢GopMe YCTHOTO »JK3aMeHa U
KOHTPOJIbHOM paOOTHINIO 3aBEpIICHUIO OCBOEHUS y4eOHOro marepuana y4deOHOH
JUCLMIUIMHBL, TPU MOJIOKUTEIBHBIX PE3yJIbTaTax TEKYIIEro KOHTPOJIS.

2.4. Bpems BbINOJHEHUS:

Ha BeinosiHeHUE TCKYIICI'O KOHTPOJIA OTBOOUTCA:

npakTudeckas padora, jadboparopHas padorta — 90 MuH,
yctHbIN omnpoc — 10-20 muH,

MMCbMEHHAs (KOHTPOJIbHAS) paboTa — 45 MuH,
TOKJabl/coolmienus — 1 yac (moarotorka), 10 MuH (yCTHBINH),
TecT — 20 MHH.

Ha ycTHbIl 5k3aMeH - 15 MUHYT (Ha CTyJ€eHTa).

2.5. Pexomenayemasi JuTepaTypa AJs pa3padoTKH OIleHOYHBIX CPEJICTB H
NMOATOTOBKH 00Y4aIOIIMXCH K aTTeCTAIUM.

KuuroooecneueHHOCThH

Bbub6anorpaguyeckoe onucanue u3IaHUA OcHogHas/ Kou-Bo
(aBTOp, 3ar1aBUE, BUJ, MECTO U IO/l M3IaAHNS, | AONOJTHUTEIbHAS DIEKTPOHHBI
KOJL. CTP.) IK3. B OM0.1.
- €TP- JHUTEepaTypa € pecypcnl
CIIoIdy
IleneBuna, JI. O. OCH 99

[Tporieccer u anmaparts : yaeouuk / JI. O.
[leneBuna, H. W. [Tununenko. - U3xa. 2-e, ucnp. -
CankTt-IletepOypr : Jlans, 2020. - 330 c. -
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(Cpennee npodeccruoHaabHOE 00pa30BaHNUE).

I'mesgumoBa, A. U.

[Tporiecchl 1 anmaparthl MUAIIEBBIX TIPOU3BOJICTB :
yaeOnuk u npaktukyM st CI1O / ['me3nunoBa
A. U. — 2-e uzn., mep. u 1on — Mocksa :
FOpaiit, 2021. - 270 c.

OCH

OBC IOpaiit

Kypoukun, A. A.
O6opynoBaHue mepepadaThIBAIONTNX

MPOU3BOJICTB. PacTurenbHOe Chiphe: Yd4eOHUK
st CITO / Kypoukun A. A., lllabyposa I'. B.,
baiikun C. B., Kyxapes O. H. ; mox o6m1. pex.
Kypoukuna A. A. — 2-e u3., UCIIp. U 0. —
Mockasa : M3natensctBo FOpaiit, 2021. — 446 c.

OCH

ObC IOpaiit

Bunapos A. 1O.

[Iporeccsl u anmapaTbl OMOTEXHOJIOTHH:
(hepMeHTallMOHHBIE annapaThl: yueOHoe mocodue
uis By30B / Bunapos A. 1O. ; mox pen. brikosa
B. A. — 2-¢ u3n., nep. u gorn. — Mockga :
FOpaiir, 2021. — 274 c.

JTOII

ObC IOpaiit

Komwesoi, E. I1.

TexHosornueckoe 000pyJ0BaHUE MUIIEBBIX
MPOU3BOJICTB. PacueTHbIll MpakTUKyM: yueOHOE
nmocobue g CITIO / Komesoii E. I1. — 2-e u3n.,
ucnp. u gon. — Mocksa : FOpaiit, 2021. — 203
C.

JTOTI

ObC IOpait

Ilepuoanyeckue u3gaHus. HET
NurepHeT-peCYPCHI:HET

2.6. IlepeyeHb MaTepuaJiOB, 000Py10BaAHUS U HH(POPMAIMOHHBIX

HCTOYHHMKOB.
O6opynoBanue yueOHOTO KabMHeTa:

- TEXHUYECKHUE CPEJICTBA OOYUCHHS: DKpaH, MPOCKTOP, KOJOCKOI, KOMITBIOTED
- y4eOHO-HATJISIHbIE TTIOCOOUS: HET
- CrielMAIU3UPOBAHHAS] MEOEb: HET

O6opynoBaHue J1a0opaTOpUU U pabOUINX MECT JIa0OPATOPUH:

—TCXHUUYCCKUC CpCACTBaA O6y‘I€HI/I${Z

MpErno/iaBaTess
~yueOHO-HAaTJISTHBIC TTOCOOUS: HET

~CcHeuaIu3upoBaHHas MeOelb: CYyIIMIbHBIN 1TKa(, aBTOKJIAB.

KOMIIBIOTED,

pabouee

MECTO
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https://urait.ru/bcode/473960
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3612&TERM=%D0%9A%D1%83%D1%80%D0%BE%D1%87%D0%BA%D0%B8%D0%BD,%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/471913
https://urait.ru/bcode/477265
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2716&TERM=%D0%9A%D0%BE%D1%88%D0%B5%D0%B2%D0%BE%D0%B9,%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9%20%D0%9F%D0%B0%D0%BD%D1%82%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/472887

3. BAPUAHTBI OHEHOYHBIX CPEJACTB

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BYOJDKETHOE OBPA3OBATEJIbHOE
YYPEXJIEHUE BBICILIET'O ObPA30OBAHUA

«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIM SKOHOMUYECKUM
YHUBEPCUTET»

IlepeueHsb MpakTHYECKUX PadOT

10 AU CHUIIJINHC [Ipouecchl ¥ anmapaTkl

(HaMMeHOBaHKE AUCIUTLIHHBI )

IIpakTnueckoe 3ansaTue 1

N3yuyeHue ycTpOMCTB A1 U3MENBYECHHMSI, COPTUPOBAHUS U ITPECCOBAHUS.
IIpakTnyeckoe 3ansTue 2

O3HakomIIeHHE ¢ TPUOOpaMu ISl U3MEPEHUS TABJICHHE.
IIpakTnueckoe 3ansaTue 3

N3ydenune ycTporCTB pa3IndHbIX HACOCOB.
IIpakTnyeckoe 3anstue 4

N3ydenune ycTporcTB KOMIIPECCOPOB U BEHTHIIATOPOB.
IIpakTnuyeckoe 3anaTue S

N3ydyeHne ycTporCTB OTCTOMHUKOB. .

IIpakTuyeckoe 3ansaTue 6

N3yuenue ycTpoilcTB (pUIbTPOBAHUS.

IIpakTnuyeckoe 3ansarue 7

N3ydenne ycTporCTB 1 OYMCTKHU BO3lyXa U MPOMBILIJIEHHOTO Ta3a.
IIpakTnuyeckoe 3ansaTue 8

Pacuer cpenneit pazHocTH TEMneparyp.
IIpakTnueckoe 3ansTue 9

Pacder k0)XyxoTpyOHOTO TEIJI00OMEHHHKA.
IIpakTnuyeckoe 3ansarue 10

N3yyeHne 0CHOBHBIX THIOB BBIAPHBIX aIapaToB.
IIpakTnueckoe 3anstue 11

N3ydenne ycTpocTB KOHAEHCATOPOB.
IIpakTuyeckoe 3ansaTue 12

N3yuyeHue cxem XOJOAWIbHBIX MAIIHH.
IIpakTnueckoe 3ansaTue 13

N3yuenne ycrpoiicTB abcopOEepoB U acopOepoB.
IIpakTnueckoe 3anstue 14

N3yyeHne ycTpoucTB 3KCTPAKTOPOB.

IIpakTnueckoe 3ansaTue 15

N3yuenune ycTporcTB IPOCTON NTEPErOHKH.
IIpakTnueckoe 3ansaTue 16

N3yuenune ycTpoicTB peKTU(DUKAITMOHHBIX KOJIOHH.
IIpakTnyeckoe 3ansaTue 17

N3yuyenne nuarpammsl |-d.

IIpakTnuyeckoe 3anarue 18
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N3yyenue ycTpOMCTB CYLIUIIOK.
Kpurtepuu oneHku:

- OIICHKa «3a4YTEHO» BBICTABIACTCS CTYIEHTY, €ClM IMpakThudeckas pabdora
BBIIIOJTHEHA B COOTBETCTBHM C METOAMYECKHMM YKA3aHWSIMU IO BBIIIOJHEHUIO
MPaKTUIECKON PabOTHI;

- OLICHKA «HE3aYTEHO» BBICTABISCTCS CTYIEHTY, €CJIM TMpakThdeckas pabdoTa
BBITIOJITHEHA HE B COOTBETCTBUM C METOJMYECKMMH YKA3aHUSAMM I10 BBIIIOJIHEHUIO

MPaKTUYECKON PabOTHI;

IIpenogaBaTenb JI.®.IleneBuHa
(noonuce)

« » 20 T.
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEXX/IEHUE
BBICILIET'O ObPA3OBAHUA
«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIM SKOHOMUYECKUM
YHUBEPCUTET»

Ilepeyenn 1a60paTOPHBIX PadoOT

10 AU CHUIIJINHC [Ipouecchl ¥ anmapaTkl

(HaMMeHOBaHKE AUCIUTLIHHBI )

JlabGopaTopnas padora 1

OrnpeneneHue CTENEHN U3MENbUYCHUS MaTeprala.

JlaGopaTopHnasi padora 2

Ornpenenenue pexUMOB JBHKEHUS KUIKOCTH 110 KpUTEpUAIbBHOMY uuciy PeliHonbaca.
JlaGopaTopHnasi padora 3

Omnpenenenue ko3 duimeHTa Terionepe1adn

JlaboparopHas padora 4

Omnpenenenre CKOPOCTU OCAKICHUS IAPOOOPA3HBIX YACTHII.

JlaboparTopHas padora 5

N3yuenune nH(ppakpacHON CyIIKH.

Kpurepuu ouenku:

- OLICHKA «3a4T€HO» BBICTABJSIETCS CTYNEHTy, eciau JabopartopHas pabota
BBITIOJTHEHA B COOTBETCTBUU C METOJMYCCKUMH YKa3aHUSMH TIO BBHITIOJHEHUIO
nabopaTopHOI pabOTHI;

- OLICHKA «HE3a4TeHO» BBICTABISETCS CTYACHTY, eciu JjabopartopHas pabota
BBITIOJIHEHA HE B COOTBETCTBHUU C METOJIWYCCKUMH YKa3aHHSIMH IO BBITIOJIHEHUIO
J1a00paTopHOI pabOTHI;

IIpenogaBaTenb JI.®.IleneBuna
(noonuce)

« » 20
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE
YUYPEX/JIEHUE BbICHIEI'O OBPA3OBAHIA
«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIY SKOHOMUWYECKU
YHUBEPCUTET»

Bonpochl TeKy1ero KOHTPOJIsA 10KJIaAa, COOOIIEeHHUsI

10 JUCHUIIIINHE HDOHGCCBI H arrapartbl

(Haumenosanue OUCYUNIUHBL)

Pazpen 1.

Tema 1.1.

OCHOBHBIE 3aKOHBI

u oHsITHS. CBOMCTBA CHIPhs MPOAYKTOB U MOTy(hadpukaToB. MeTo bl
pacueTa U MPOEKTUPOBAHUS TTPOILIECCOB

u anmnapatoB. OCHOBBI TEOPUU MTOTO0OMUS.

Paznen 2.

Tema 2.1.

N3menbueHue.

CoprtupoBaHue.

O06paboTKa MaTepuaioB JaBJICHUEM

(mpeccoBaHue).

Paznen 3.

Tema 3.1.

OcHoBbl ruapaBiauku. ['uapocratrka. OCHOBBI TUIPOIUHAMUKH.
Paznen 4.

Tema 4.1.

Knaccuduxanus

HacocoB. [lopiiHeBbie, IEHTPOOEKHBIE U JPYTHe HACOCH. BEeHTUISTOPHI U
KOMIIPECCOPHI.

Paznen 5.

Tema 5.1.

XapakTepuCcTHUKa

HEOJHOPOIHBIX CUCTEM

Y MpoLeccoB ux pazaeneHusd. Ocaxaenue. @uoranus.
OuabTpOBAHUE.

Tema 5.2.

IIepememnBanue.

Ounctka Bo3/lyXxa U NPOMBIIIJIEHHBIX Ia30B.

Pa3nen 6.

Tema 6.1.

OcHoBbl Teronepeaaur. OCHOBHBIE TEMIOHOCUTENH U TETUIO0OMEHHBIC
anmnapatel. HarpeBanue, oxnaxiaeHue, nacTepusanus, CTepuiin3ausi.
Tema 6.2.

Brinapusanue.

20



Tema 6.3.

Konnencarus.

Tema 6.4.

XO0JIOTUIbHBIC

MIPOIIECCHI.

Paznen 7.

Tema 7.1.

OcHoBBI Maccorepeiadd. THITBI KOHTAKTHBIX YCTPOMCTB MacCOOOMEHHBIX
armaparos.

Tema 7.2.

AOGcopOrus. AncopOrusi.
Tema 7.3.

DKCTpaKIus.

Tema 7.4.

Kpucrannuzanus.

Tema 7.5.

[leperonka u pekTuhUKaIS.
Tema 7.6.

Cymixka.

Kpurepuu ouenkmu:
- OlLleHKa «OTIMYHO» BBICTABIISIETCS CTYAEHTY, €CJIM OH INIyOOKO U IMTPOYHO
YCBOWJI TPOTPaMMHBIM MaTEpHUa, HCUEPIIBIBAIOLIE, TOCIEN0BATENBHO, YETKO U
JIOTUYECKHU CTPOMHO €T0 U3JIaraeT, yMeeT TECHO YBA3BIBATh TEOPHUIO C MPAKTUKOM,
CBOOOJIHO CIIPABJISIETCA € 3a/layaMu, BOIPOCAMU U APYTUMH BUAAMHU PUMEHEHUS
3HAHUU, TPUYEM HE 3aTPYAHSAETCS C OTBETOM NPU BUAOU3MEHEHNH 3aJaHUH,
UCIIOJIb3YET B OTBETE MaTepuall MOHOTpadUueCKOil TuTepaTypbl, MIPaBUIbHO
00OCHOBBIBAET NMPUHATOE PEILLICHUE, BIIAJICET Pa3HOCTOPOHHUMU HABBIKAMU U
IIPUEMaMU BBINIOJIHEHUS NMPAKTHYECKUX 3a/1a4
- OweHKa «XOpouIo» BBICTABJISAETCS CTYJIEHTY, €CJIM OH TBEPJO 3HAET
MaTepuall, FPaMOTHO U I10 CYILIECTBY U3JIaraeT €ro, He I0IyCKas CYIIECTBEHHbBIX
HETOYHOCTEHN B OTBETE HA BOIIPOC, IIPABUIIBHO NPUMEHAET TEOPETUUECKUE
IIOJIOYKEHMS IIPU PELICHUH IPAKTUYECKUX BOIIPOCOB U 3a1a4, BIAJIEET
HEO0OXOAMMBIMU HaBbIKAMH U MPUEMAMH UX BBITIOJHEHUS.
- OneHka «yJOBJIETBOPUTEIBLHO» BBICTABIISIETCS CTYICHTY, €CJIM OH UMEET
3HaHUA TOJIBKO OCHOBHOI'O MaTepuaa, HO HE YCBOWJI €ro JIeTaJIeh, JOIYyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHbIE (DOPMYITUPOBKH, HAPYIICHUS
JIOTUYECKOM MOCIJIEIOBATEIBHOCTH B U3JIOKEHNUH IPOIPAMMHOTO MaTepHaa,

HCILITBIBACT 3aTPYAHCHUS IIPU BLINTOJIHCHHUH IIPAKTUYICCKUX pa60T.
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- OueHka «HEYyAOBJIECTBOPUTEIHLHO» BBICTABISECTCS CTYJCHTY, KOTOPBIA HE
3HAET 3HAYUTEIIbHOM YaCTHU MPOTrPAMMHOT0O MaTE€pUAJIA, TOMYCKaeT
CYIIIECTBEHHBIC OIMMUOKH, HEYBEPEHHO, C OOJBIITUMU 3aTPyTHCHUSIMHU BBITIOTHSIET
npakTudeckue padbotel. Kak mpaBuiio, orieHKa «HEyIOBIECTBOPUTEIIBHOY» CTABUTCS
CTyJI€HTaM, KOTOPbIE HE MOTYT MPOJODKUTHh 00ydeHre 03 JOTMOTHUTEIHHBIX
3aHSITUA IO COOTBETCTBYIONIECH AUCIIUILIUHE.

[IpenogaBarenb IleneBuna JI.®D.

(noonucs)

« » 20 T
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®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE
YUPEXJIEHUE BBICILIETO OFPABOBAHUS
«CAHKT-IETEPBYPT CKHUM T'OCYJAPCTBEHHBINH DKOHOMHNYECKUI
YHUBEPCUTET»

TBOPYECKOE 3AIAHUE

o gucuumuae [IPOILIECCHI U AIITIAPATHI
(HaumenoBaHUe OUCYUNTIUHDBL)
ITo Teme «KJ’IaCCI/I(I)I/IKaHHH IMpoHeCCOB OYUCTKH BO3AyXa U I'a30B»

[TPESEHTALIUA HA TEMY «POJIb OUMCTKHN BO3AY XA N [TPOMBIIIJIEHHOI'O I'A3A
B PEIHEHNHN SKOJIOTMYECKUX ITPOBJIEM»

1. BBEJIEHUE

2. AKTYAJIbHOCTbH TEMBI

3. MOTUBALMS PABOTBI

4. MTHHOBALIMOHHBIE CTIOCOBLI OYMCTKHU BO3AYXA U MTPOMBIIIJIEHHOT'O
TA3A

5. COBPEMEHHBIE ATITTAPATEI JUISIOUUCTKU BO3YXA "
[TIPOMBIIIJIEHHOT' O T'A3A

6. 3AKJIIOUEHUE.

7. BBIBOJ

Kpurepuu ouenkmu:

- OueHka «OTJIIMYHO» BBICTABIISIETCS CTYAECHTY, €CIIU OH INIyOOKO M IPOYHO
YCBOMJI TPOTPaMMHBIM MaTEPHUa, HCUEPIIBIBAIOLIE, TOCIEN0BATENBHO, YETKO U
JIOTUYECKU CTPOMHO €T0 U3JIaraeT, yMeeT TECHO YBA3bIBATh TEOPUIO C IIPAKTUKOM,
cBOOO/IHO CIIPABIISIETCS € 3a/ladaMK, BOIPOCAMU U IPYTMMH BUJIaMU IPUMEHEHUS
3HAHUU, IPUYEM HE 3aTPYAHAETCS C OTBETOM IPU BUAOU3MEHEHUN 3a1aHUH,
UCIIOJIb3YET B OTBETE MaTepual MOHOrpapuuecKoil TMTepaTypsbl, MPaBUIbHO
00OCHOBBIBAET MPUHSATOE PEILICHUE, BIIAJICET Pa3HOCTOPOHHUMH HABBIKAMU U
IIPUEMAMHU BBIIIOJIHEHUS [TPAKTUYECKUX 3a1a4

- OweHKa «XOpouIo» BBICTaBJISAETCS CTYJIEHTY, €CJIM OH TBEPJO 3HAET
MaTepHuaJl, FPaMOTHO U 110 CYIECTBY U3JIaracT €ro, HE TOIyCKas CyIECTBEHHBIX
HETOYHOCTEHN B OTBETE HA BOMPOC, MTPABWIIBHO MPUMEHSET TEOPETUUECKHE
MOJIOKEHHMS IPU PEIICHUH NPAKTUYECKUX BOIIPOCOB U 3a7a4, BIAJCET
HEO0OXOAMMBIMU HaBbIKAMH U MPUEMAMH UX BBITIOJHEHUS.

- OneHka «yZOBJIETBOPUTEIBHO)» BBICTABIISETCS CTYICHTY, €CIIM OH UMEET
3HAHMS TOJIBKO OCHOBHOI'O MaTepuasa, HO HE YCBOUII €r0 ACTaJIeH, JOIyCKaeT

HETOYHOCTH, HEIOCTATOYHO MPABWIbHBIE (DOPMYITUPOBKH, HAPYIIICHUS
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JIOTUYECKOM MOCJIEI0BATEIILHOCTU B U3JIOKEHUH IIPOIPAMMHOIO MaTepHalla,
UCHIBITHIBACT 3aTPYyIHEHUS PU BHITIOJTHEHUH MPAKTHUYECKUX PadoT.

- OleHKa «HEYOBJIETBOPUTEIBHOY BBICTABIISIETCS CTYJIEHTY, KOTOPBII HE
3HAET 3HAYUTEIIBHONW YaCTH NMPOIPAMMHOTO MATEPHUAIIA, TOIYCKAET
CYIIECTBEHHBIE OITMOKHU, HEYBEPEHHO, C OOJBIIMMHU 3aTPYTHEHUSMHU BBITIOTHSET
npakTruueckue padoTsl. Kak mpaBuiio, orieHKa «HEeyA0BIECTBOPUTEIBHOY» CTaBUTCS
CTYJE€HTaM, KOTOpPbIE HE MOTYT MPOJOLKUTh 00ydeHre 0€3 TOMOJHUTEIbHBIX
3aHATUHN 110 COOTBETCTBYIOIIECH AUCIUILIINHE.

[IpenonaBarenb IleneBuna JI.®D.
(noonucs)

« » 20 T
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE
YUYPEX/JIEHUE BbICHIEI'O OBPA3OBAHIA
«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIY SKOHOMUWYECKU
YHUBEPCUTET»

KommnuiekT 3aianuii 1J151 KOHTPOJbHOM PadoThI

no nqucuutuinae [IPOLIECCHI U AIITIAPATBI

(HaumenoBaHUe OUCYUNTIUHDBL)

Bonpocbl KOHTPOJILHOM PadoTHI

Bapuanr 1
1.OCHOBHBIE 3aKOHBI MUIIEBON TEXHOJIOTUU
2.IlopurHeBoOi HAcOC, MPUMEHEHHUE, YCTPONUCTBO U IPUHIIUI ACHCTBHUS

Bapuant 2
1.Knaccudukanus nporeccon
2.11IHeKOBBIN IIPECC ISl U3TOTOBJIEHUS MAKAPOH

Bapwuant 3
1. TeopeTnueckre OCHOBBI U3METBYCHUS
2.1leHTpoOEKHBIN HACOC, TPUMEHEHUE, YCTPONUCTBO U MPUHITUIT ACHCTBUS

Bapuant 4
1. TeopeTnueckue OCHOBbI COPTUPOBAHUS
2.11opiiHeBoil KoMIIpeccop, NPUMEHEHUE, YCTPOMCTBO U MIPUHIMUIT JE€UCTBUS,

Bapuant 5
1. TeopeTnueckue OCHOBBI IPECCOBAHUS
2.bypar, npuMeHeHne, yCTPOUCTBO U IPUHLUII JE€HCTBUS

Bapuant 6
1.OcHOBHOE ypaBHEHUE TUIPOCTATUKH
2.1'poXOTBI, IPUMEHEHHE, YCTPOMCTBO U IPUHLUII JECHCTBUS

Bapuant 7
1 .IlpakTrueckuii cMbIca ypaBHeHUs bepryiuu
2.11THeKOBBIN TIpeCC AJIsl OTKATHS )KUAKOCTH U3 TBEPAOTO MaTepuana

BapuanT 8
1. TeopeTuyeckrie OCHOBBI IEPEMEIIMBAHUS U CMEITUBaHUS. MexaHn4uecKkoe
nepeMeIIvBaHue.
2. BanbioBas apoOuika, NpuMEeHEHUe, yCTPOUCTBO U MPUHITUI JEHCTBUS
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Bapuant 9

1. TeopeTquCKHe OCHOBBI IICPEMCIINBAHNA U CMCIINBAHUA. L[I/IpKynﬂHI/IOHHOG

IepEMEIINBAHNE.
2. Ilecounsrii punpTp, NpUMEHEHNE, YCTPONUCTBO U MIPUHIIMIT JCHCTBHS

Bapuant 10

1.Teopetnueckue ocHOBBI GUILTpOBaHUs. 3akoH Jlapcu.

2.AnpalrmoHHas yCTaHOBKA € APJIM(PTOM, IPUMEHECHHE, YCTPONCTBO U MIPUHIIUIT
EeHUCTBUSI

Bapuanr 11
1.OcHOBHBIE 3aKOHBI TUIIEBOW TEXHOJIOTHH
2.ITatpoHHBIN QUIBTP, TPUMEHEHNE, YCTPOUCTBO U MIPUHIIUI JCHCTBUS

Bapuanr 12
1. TeopeTnueckue OCHOBBI U3MEIBUYEHHUS
2.11IHeKOBBIN IIPECC ISl U3TOTOBJIEHUS MAKAPOH

Bapuanr 13

1. TeopeTnueckre OCHOBBI IEPEMEIINBAaHUS U cMelnBanus. [ [HeBMaTnueckoe
nepeMeInBaHuU. Adpaliusl.

2.1leHTpoOEKHBIN HACOC, IPUMEHEHUE, YCTPONCTBO U MPUHIIMIT ISHCTBUS

Bapuanr 14

1. TeopeTnueckue OCHOBBI COPTUPOBAHUSA

2.JIonacTHas ¥ poIeyiepHas MEIIAJIKH, IPUMEHEHHE, YCTPOMCTBO U IPUHLUII
JIeHCTBUS,

Bapuant 15
1. TeopeTnueckue OCHOBBI IPECCOBAHUS
2.bypart, npuMeHeHne, yCTPOMCTBO U IPUHLIUII JEUCTBUS

BapuanT 16
1.OcHOBHOE ypaBHEHUE T'HIPOCTATUKU
2. 1IupKyIsIUUOHHBIA CMECUTENb, YCTPONUCTBO U MPUHLIMI AEHUCTBUS

Bapuant 17
1 .IlpakTrueckuii cMbIca ypaBHEHUs bepryium
2.11THeKOBBIN TIpecC IJId OTXKATHUSA KUAKOCTH U3 TBEPAOTO MaTepuasa

BapuanT 18
3. OCHOBHBIE 3aKOHBI TUIIEBON TEXHOJIOTHH
4. BanbioBas ApoOuIiKa, MPUMEHEHHE, YCTPONUCTBO U MPUHIIMIT IEHCTBUS
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BapuanTt 19
3. TeopeTnyeckne OCHOBBI COPTUPOBAHMUS
4. T1IHekoBbIM Ipecc ISl U3rOTOBJIEHUS MaKapOH

Bapuant 20
1. TeopeTnueckue OCHOBBI IPECCOBAHUS
2.bypar, npuMeHeHue, yCTPONUCTBO U IPUHILIUI ACHCTBUS

Bapuanr 21

1.OcHOBHBIE 3aKOHBI MUIIEBON TEXHOJIOTUN

2.IlopurHeBoOi HAcOC, MPUMEHEHHUE, YCTPONUCTBO M IPUHILIUI ACHCTBHUS
Bapuanr 22

1.Knaccudukanus mporeccos

2.11IHeKOBBIN TIPECC ISl U3TOTOBJIEHUS MAKAPOH

Bapwuant 23
1. TeopeTnueckre OCHOBBI U3METBYCHUS
2.1leHTpoOEKHBIN HACOC, IPUMEHEHUE, YCTPOMCTBO U MPUHLUIT ACHCTBUS

Bapuant 24
1. TeopeTnueckue OCHOBbI COPTUPOBAHUS
2.11opiiHeBoil KOMIIpeccop, IPUMEHEHHUE, YCTPOMCTBO U IPUHIUII JE€HCTBUS,

Bapuanr 25
1. TeopeTnueckre OCHOBBI IPECCOBAHMUS
2.bypar, npuMeHeHne, yCTPOMCTBO U IPUHLUII J1EHCTBUS

Bapuant 26
1.OcHOBHOE ypaBHEHUE THIPOCTATUKH
2.1'poXOTBI, HPUMEHEHHE, YCTPOMCTBO U IPUHLUII JECHCTBUS

Bapwuant 27
1 .IlpakTrueckuii cMbIca ypaBHeHUs bepryiuun
2.11I1HeKOBBIN TIpeCC AJIsl OTKATHS )KUAKOCTH U3 TBEPAOTO MaTepuania

Bapuant 28
1.OcHOBHBIE 3aKOHBI MUIIEBON TEXHOJIOTUU
2.Banb1ioBast ApoOuIiKa, MPUMEHEHHE, YCTPONUCTBO M MPUHIIUI JEHCTBUS

Bapuant 29
1. TeopeTnueckue OCHOBBI COPTUPOBAHUSA
2.11IHeKOBBIN NIPECC ISl U3TOTOBJIEHUS MAKAPOH

BapuanT 30 2



1. TeopeTnueckre OCHOBBI IPECCOBAHMUS
2.Bbypart, npuMeHeHHe, YCTPOUCTBO U IPUHIIUI TEUCTBUS

Kpurepuu oueHku:

- OIleHKa «OTIMYHO» BBICTABIISIETCS CTYACHTY, €CJIM OH TUIYOOKO U TTPOYHO
YCBOMJI POTPAMMHBIN MaTEpPUAJl, NCUEPIIBIBAIONIE, TOCIEA0BATENBHO, YETKO U
JIOTUYECKHU CTPOMHO €ro U3JIAraeT, YMEET TECHO YBS3bIBATH TEOPHUIO C IMTPAKTUKOM,
CBOOOJIHO CIIPABJISIETCS C 3a/lauaMH, BOIPOCAMU U IPYTUMHU BUJIAMHU TPUMEHEHHUS
3HAHWUM, IPUYEM HE 3aTPYAHSIETCA C OTBETOM IPHU BUIOM3MECHEHUH 3aIaHUM,
HCIIOJIB3YET B OTBETE MaTepraa MOHOTpapuIeCKON IuTepaTyphl, IPaBUILHO
000CHOBBIBACT MPHUHATOE PEIICHUE, BIaJACET PA3HOCTOPOHHUMHU HAaBBIKAMU U
MIPUEMAMU BBITIOJIHEHUS ITPAKTUYECKUX 3a]1a4

- OueHka «XOpoI10» BBICTABJISIETCS CTYACHTY, €CJIM OH TBEPAO 3HAET
MaTepua, TpaMOTHO M II0 CYIIECTBY M3JIaraeT €ro, He JOMYCKas CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIPOC, MPABUIBHO MIPUMEHSET TEOPETUUECCKUE
TMTOJIOYKECHUS TIPY PEIICHUH ITPAKTUYECKUX BOIIPOCOB M 3aJ1a4, BIaJCeT
HEO0OXOIMMBIMHU HaBbIKAMHU U IPUEMaMH UX BBITIOJTHEHUS.

- OueHka «yJI0OBIETBOPUTEIBHOY» BBICTABIISIETCS CTYACHTY, €CJIU OH UMEET
3HAHUS TOJIBKO OCHOBHOT'O MaTe€pHalia, HO HE YCBOMJI €ro JeTaleH, JOMyCKaeT
HETOYHOCTH, HEJOCTATOYHO MPaBUJIbHbIEC (DOPMYITUPOBKHU, HAPYIIICHUS
JIOTUYECKOM MOCIEN0BATEIBHOCTH B U3JIOKEHUU MPOrPaMMHOTO MaTepuarna,
WCIIBITHIBAET 3aTPYTHCHUS TIPU BHITIOJIHEHUHU MTPAKTUUYECKUX PaboT.

- OueHka «HEYAOBJIECTBOPUTEIIHLHO» BBICTABISETCS CTYACHTY, KOTOPBIN HE
3HAET 3HAYMUTEJILHOW YaCTH MPOrPaMMHOI0 MaTepraa, JOMyCKaeT
CYIIIECTBEHHBIC OIITMOKH, HEYBEPEHHO, C OOJIBIIIMMU 3aTPYAHEHUSMH BBITIOTHAST
npakTHIeckue padoTel. Kak mpaBuio, olieHKa «HEYI0BICTBOPUTEILHOY» CTABUTCS
CTyJICHTaM, KOTOPbIC HE MOTYT MPOJIOJKUTE 00ydeHHE 0€3 TOTOTHUTEIbHBIX
3aHSITUN IO COOTBETCTBYIOIIEH AUCIIUILIAHE.

[IpenonaBaTens IleneBuna JI.O.
(noonucy)

« » 20 1.
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®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/)KETHOE OFPA3OBATEJILHOE
YUPEXJIEHUE BBICILIETO OFPABOBAHUS
«CAHKT-IETEPBYPT CKHUM T'OCYJAPCTBEHHBINH DKOHOMHNYECKUI
YHUBEPCUTET»

Tekymas ycrneBaeMoCTb 110 TEMaM
MEXAHUYECKHE IMTPOLHECCHI

Tect 1
N3MEJIBYEHHUE
Bormpocsl BapuaHTbl OTBETOB
1. K xakoMy Kjaccy THUITOBBIX 1. x
MPOLIECCOB OTHOCUTCS U3METbYCHUE? TUApOMEXaHN4Iec
KUM
2. K MEXaHHYECKUM
3. K
MacCcOOOMEHHBIM
2. Ilon nericTBMEM KAaKUX YCUIUN 1. cpesa
OCYUIECTBIISIETCS ApoOIieHne? 2. pa3pbiBa
3. ynapa
4. ucrtupaHue
3. Kakue 3HaueHuUs CTENeHU 1. 3-5
U3MEIBYEHUS COOTBETCTBYIOT 2. 5-10
KPYITHOMY U3MEIBYEHUIO? 3. 10-50
4. >100
4. Kakas U3 COCTaBISIOIINX YPAaBHEHUS 1. Kt
PeOGunaepa onpemenser 3aTpaTsl 2. e
DHEPTYU Ha TUTACTHYCCKHUE B YIIPYTHE 3.  Am
nedopmali BHyTpU TBEPAOTO Tela
IPY U3METbYCHHUH
5. Bawusier 11 mpodHOCTH MaTepHaia 1. na
pabouux OpPraHoB arapaToB Ha 2. HeT
3aTparthl?
COPTUPOBAHUE
1. K kakomy KJ1accy THTIOBBIX TTPOIIECCOB 1. «k
OTHOCHUTCSI COPTHpPOBaHUE? THAPOMEXAHNICCKUM
2. K MEXaHUYECKUM
3. K MaccooOMEHHbIM
2. UeM OTJIMYAIOTCS MPOCSKIIMKA YaCTHII, 1. MJIOTHOCTHIO
MOJIYYCHHBIC THAPABINICCKUM 2. pa3MepoM YacTHI]
COPTUPOBAHHUEM CHIITY4Ero MaTepuaa’? 3. MarHUTHBIMU
CBOWMCTBAMU
3. Kakue cuta umeror Oosbinyro wiomanas | 1.  1ieTeHsle
YKUBOT'O CEUCHUS? 2. IITaMIOBaHHbBIC




4. Kak u3mensiercst 3ppexTuBHOCTD
IPOCEUBAHUS C YBEIHMUCHUEM
BJIQXKHOCTH CBIITy4ero Marepuasna’?

1. yBenmumBaercs
2.  yMEHbILAETCS

5. Kakoy Bux copTupoBaHus
VCTIOJIB3YETCsl IS BBIICIICHHUS IIEITYXH
U3 ceMsiH?

1. TOHEBMOHHYECKOE
COPTHUPOBAHUE

2. THUAPABIMYECKOE
COpPTUpPOBaHUE

3. TpOCeuBaHHUE

ITPECCOBAHHME

1. K xakomy Kjaccy THUITOBBIX
IIPOLIECCOB OTHOCUTCS MPECCOBaHKE?

1. K TMaApOMEXaHUYCCKUM
2. K MEXaHUYECKUM
3. K MacCOOOMEHHBIM

2. Kaxumwu cunmamu cBsi3aHa ¢ TBEPABIMU | 1. cHJIaMu
MaTepHaaMH KUKOCTh, yaaseMast XUMHYECKOTO
oTXKaTheM? B3aUMO/ICHCTBUS

2. CHJIaMH
MOJICKYJISIPHOTO
B3aUMOJICHCTBHS

3. Uro ompenenseT BbIXO )KUIKOCTH B 1. pa3Mephl OTBEPCTHI

IITHEKOBOM mpecce? nephopupPOBaHHOTO
UINHIPA

2. CTCIICHb CXKaTuid
Marepuaia B IIpecce
CKOPOCTB BpaIlICHUS
BaJia IIIHEKa

4. Kakwue u3 GopMyIoIux MpeccoB
UCITIOJIB3YIOT B XJIEOOTIEKapHOM
IPOU3BOJICTBE?

1. 3akarouyHbIe
2. IITaMIyIOIINe
3. Har"ertaroiue

TeCcT 2

N3MEJIBYEHHUE

Bomnpocel

BapuanTsl 0OTBETOB

1. Yro sBasieTcs IBHXKYIIEH CUITON
MPOLIECCOB U3MEIIbUCHUS?

1. cuna

TUAPOIMHAMHYECKOTO

JIaBJICHUSA

IIEHTPOOCIKHAs crjia

3. cuiia MEXaHUYECKOTO
JaBJICHUS

N

2. Tlon meiicTBUEM KaKUX YCHIIHMA 1. cpeza
OCYILECTBIISIETCS pe3aHue? 2. ynapa
3. pa3naBivBaHUs
3. Kakue 3HaueHUS CTEIIEHU 1. 3-5
U3MEIBYEHUS COOTBETCTBYIOT 2. 5-10
CpellHEMY U3MEJIbYEHHUI0? 3. 10-50

30



4. >100
4. Kakas 13 COCTaBIISIFOIIUX YPABHEHUS 1. Kt
Pebunnepa onpenensier 3aTpaThl 2. a
9HEprur Ha 0Opa3oBaHUE HOBOM 3. Am
HOBEPXHOCTH?
5. Bnuser nu ynpyrocts MaTepuaia Ha 1.na
3aTpaThl HEPTUU JIJISl €T0 2.HeT
U3MEIbYEHUsA?
COPTUPOBAHHME
1. Yro sBnseTcs ABMKYILIEH CUION 1. cuna
IPOCEUBaHUS? MEXaHUYECKOTr0
JABJICHUS
2. UEHTpoOeKHas cuiia
3. cuna
TUAPABINYECKOTO
JTABJICHUS
2. Yewm otnuyarorcs Gppakiyy 4acTHUIL 1. mIOTHOCTHIO
3€pHHUCTOIO MaTepuaa, MoJIy4YeHHbIE 2. pa3MepoM YaCTHII
MAarHuTHOW cenaparuei’? 3. MarHUTHBIMU
CBOHCTBaMU

3. Kakas nomxHa ObITh CKOPOCTb 1. paBHa CKOPOCTH
BO3JICHCTBHUS JUTSL OTJEJICHUS IIEeTyXU BUTAHUS LIETYXHU
oT 3epHa’? 2. MEHBIIE CKOPOCTHU

BUTAHUS LIETYXHU
3. 0oJbllIe CKOPOCTH
BUTAHUS IETYXHU
4. Kak uzmensercs 3pPpexTuBHOCTD 1. yBenuuuBaetcs
IIPOCEUBAHUS C YBEJIINUEHUEM 2. yMEHBIIAeTCs
CKOPOCTH JBMKEHUS YaCTHUL 11O
cuTy?

5. Kakwue U3 copTHpOBOYHBIX 1. BUOpAIIMOHHBIM
CUTOBBIX MAalIMH UMEIOT HAUOOJIBIIYIO IpPOXOT
MPOU3BOAUTEIILHOCTH? 2. Kaydarouuics

IpPOXOT

3. TpHEp

INPECCOBAHUE
1. Yto sBASETCS IBUKYILEH CHIION 1. cuma
npolecca OTXKaTHsl JKUJKOCTU? MEXaHUYECKOTO

JTABJICHUS

2. cuna
TUAPOCTATUYECKOTO
JaBJICHUS

3. pa3HOCTh
KOHLIEHTpaLUU
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Kak n3MeHsieTcst BbIXO/1 JKUJIKOCTH 1. noBblaercs
MIPU OT>)KATUU C TTOBBIIIICHUEM 2. TIOBBIIIACTCS JI0
BHEIIIHETO JaBJICHUS? HEKOTOPOTO
3HA4YEHUs, a 3aTEM
CHUKAETCS
3. yMEHbIaeTcs
Kakoit u3 nmpeccoB paboTtaer B 1. mHekoBbIN
NEPUOIUYECKOM PEKUME? 2. TTHEeBMOHMYECKHI
3. BaJILLIOBBI
Kakue u3 popmyroniux npoieccon 1. narnerarouue
HCIIOJIB3YIOT B MAKAPOHHOM 2. MITaMITYIOITUE
MIPOU3BOJICTBE?
TecT 3
N3MEJIBYEHUE
Bonpocsl BapuanTsl 0TBETOB
Y to HazbIBaeTcs apoOiaeHuemM? 1. uzmenbueHue
YacTHII J10
OIPEICIIEHHOMN
dbopmbl
2. W3MENbUCHUC
Y4acTull [0
HEOIPEICIICHHON
dhopMbI
Kak u3mMeHsieTcst mpo4YHOCTh 1. yBenuuuBaetcs
3€pHOBBIX TPOJIYKTOB C YBEJIMUECHUEM 2. yMEHBIIAeTCs
TeMnepaTypbl?
Kakue 3HaueHus creneHu 1. 3-5
U3MEIBYEHUS COOTBETCTBYIOT 2. 5-10
MEJIKOMY U3MEJIbYECHHIO? 3. >100
Kakast u3 cocTaBISIIOIIMX ypaBHEHUS 1. Kt
PeOunnepa onpeaensieT 3aTpathbl 2.
HHEPrUr Ha U3HOC PabOYMX OPraHOB 3.Am
MAIlIUHbI?
BnusieT nu ctenenb u3MenpbueHus Ha 1. na
3aTpaThl SHEPTUU IIPU U3MEIbUYCHUU? 2. HET
COPTUPOBAHHUE
. Yem oTnm4aroTcst ppakuuu 1. mIOTHOCTHIO
YaCTHIL,TOTy4YEHHBIX 2. pa3MepoM YaCTHII
MMHEBMOHUYECKUM COPTUPOBAHUEM? 3. MarHuTHBIMU
CBOMCTBaMU
Kakue cuta umeroT 60Jbliee KuBoe 1. mrramMnoBaHHbIE
ceYeHHEe U OOJIBIIIYIO 2. TUIETCHBIC
IIPOU3BOJIUTEIIBHOCTh?
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Kakast momxHa ObITh CKOPOCTH 1. PaBHas ckopoctu
BO3/yXa JUIsl OT/ICJICHUS IIEITyXHU OT BUTAHUS 3€pHA
3epHa? 2. MEHBIIIE CKOPOCTH
BUTAHUS 3€pHA
3. Ooblie CKOPOCTH
BUTAHUS 3€pHA
Kaxk u3mensiercst 3pPpekTHBHOCTD 1. ymeHbImaeTcs
MIPOCEUBAHUS C YBEIUUEHUEM 2. yBEIMYHUBACTCS
BBICOTHI CJIOS CHIITY4YETO MaTeprualia
Ha curte?
Kaxkol anmapart ucnosb3yroT 11 1. Oypar
OTZICJICHUS 1IEJIbIX 3€PEH SSUMEHS OT 2. pacceB
pa3IpoOICHHBIX ? 3. Tpuep.
INPECCOBAHUE
. Uto sBIIsIETCS IBMKYLIEH CUIION 1. cuna
npoiiecca (popmMupoBaHus MEXaHUYECKOTO
MJIACTUYECKUX MaTEPHaOB? JTaBIICHUS
2. cuna
TUAPOCTATHYECKOTO
JTaBJICHUS
3. meHTpoOekHas cuiia
Kak u3MeHsieTcst BBIXO/1 )KUJIKOCTH 1.  yBenuyuBaeTcs
MIPU OTXKaTUU C YMEHBIIICHUEM 2.  yMEHbIIaeTcs
pa3Mepa yacTHUl] TBEPAOTO 3.  HE U3MeHseTcA
mMarepuaa’?
Kakoi1 u3 npoueccoB HCIIOIB3YIOT 1.  BaJbLOBBIU
JUISL TIOJTYYEHUSI «CBETJIBIX» COKOB? 2. TTHEBMOHHMYECKHUM
3. IIHEKOBBIU
Kakue u3 popmyroniux npoieccon 1. 3akaTouyHbIe
UCIIOJIb3YIOT B IIPOU3BOJICTBE 2.  Har”eTarouue
MECYCHbSA? 3. mTaMnyromme
TecT 4
N3MEJBYEHUE

Bonpocsl

BapuanTsl 0OTBETOB

Uto Ha3bIBaeTCs pe3aHuem?

1 .u3MeIpUeHNEe YaCTHUIL
JIO HEOIPEICIICHHON
dbopmbl

2 .M3MEJILYCHHUE YaCTHIL
JIO OTPEAECICHHON

dbopmbl

2. Kak u3MensieTcs npo4HOCTb 3€PHOBBIX
MPOAYKTOB C TIOBBIIIEHUEM BJIAKHOCTH?

1. ymenpmaercs
2.  YBEIWYUBACTCS

Kakue 3HaueHus creneHu

1. 3-5

33



U3MEJIbYEHHUS COOTBETCTBYIOT TOHKOMY 2. 5-10
U3MEIbYCHHIO? 3. >100
4. Kakas u3 COCTaBISIOIINX YPAaBHEHHUS 1. Kt
PeOunpaepa onpenesnser 3aTpaTbl 3HEPTUU 2.
Ha YIIpyTrHe U rmiactuyeckue aepopmammu | 3. Am
BHYTPH MaTepuaja Ipyu U3MEINbUYCHUN?
5. Bumser nu npouyHocTs MaTepuanaHa | 1. ga
3aTpaThbl SHEPTUU NIPU U3MEIIBUYECHUN ? 2. HeT
COPTHUPOBAHHME
1. Yro sABigeTCs IBHXKYIIEH CHIION 1. cuna
MarHuTHOM cemapanuu? MEXaHUYECKOTO
JABJICHUS
2. cujaa MarHUTHOTO
IPUTSHKCHUS

3. 1eHTpoOeKHAas cuila

2. UYewm ornuyarotcs (Ppakiyu ChITy4ero
MaTrepuala, OJIy4YEHHOr0 NPOCEUBAHUEM?

1. MIOTHOCTBIO

2. pa3MepoM YaCTHII
3. MarHuTHBIMU
CBOMCTBaAMU

3. Kaxas nomkHa OBITH CKOPOCTB
IIOTOKA BO3yXa ISl OTACIICHUS LIEITyXU
OT 3€pHa ITHEBMAaTUYECKUM
COPTUPOBAHUEM?

1. paBHas ckopocTH
BUTAHUS METYXHU

2. OobIIIe CKOPOCTH
BUTAHUS IIETYXHU

3. MEHBIIIE CKOPOCTH
BUTAHUS IETYXHU

Kax uzmensiercst 3¢(heKTHBHOCTh
IPOCEUBAHUS C YBEIMUECHUEM BIAKHOCTU
CBIIY4Yero Marepuaa’?

1. yBenuuuBaeTcs
2. yMEHbIIaeTcs

Kaxk HazpiBaercs anmnapar ¢ 1. tpuep
BpAILAIOIIUMUCS [WIMHAPUYECKUMHU 2. pacceB
CUTaMH 3. Oypat
INPECCOBAHUE
1.YTo siBnsieTcsl ABMXKYILIEW CHIION Mpouecca 1. cuiia
bopMHUpOBaHUS IITACTUYECKUX MEXaHUYECKOTO
MaTepuagoB? JaBIICHUSI
2. cuna
TUAPOCTATHYECKOTO
JIaBJICHUS
3. HEHTPOOEKHA
s cUIa
2. Kaxk uzmensieTcs BbIXO )KUJIKOCTH 1. YBEJINYNBAECTC
IIPU OTXKATUH C YMEHBIIIEHUEM pa3Mepa s

YacTHUIl TBEPJIOr0 MaTepuaia?

2. YMEHBIIAETCS
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3. HE
U3MEHSIETCS
3. Kako# u3 mponeccoB UCHOIb3YIOT JIIIA 1. BAJIBI[OBBIN
MOJTYYCHUS «CBETJIBIX)» COKOB? 2. ITHEBMOHUYEC
KU
3 ITHEKOBBIN
. Kakue u3 ¢popmyronux npoueccon 1. 3aKaTOYHbIE
UCIOJIb3YIOT B POU3BOJICTBE MEUEHbS? 2 HarHeTaromnue
3 IITaMIYIOLINE
Kpurepuu onieHku:
[Ipouient KauecTBeHHas OlleHKa YPOBHS OJATOTOBKU
PEe3yJAbTaTUBHOCTHU bann (otmeTka) BepOanpHbIii anamor
(MpaBUIIBHBIX
OTBETOB)
90 — 100% 5 OTangHO
80 — 89% 4 Xoporio
70—-79% 3 YAOBJIETBOPUTEIBHO
menee 70% 2 HEYAOBJIETBOPUTEIHHO

[IpenogaBarenb IleneBuna JI.O.

(noonucs)

« » 20 T
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®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJILHOE
YUPEXJIEHUE BBICILIETO OFPABOBAHUS
«CAHKT-IETEPBYPIT' CKHUH T'OCYJAPCTBEHHBIN DKOHOMHUYECKHUI
YHUBEPCUTET»

IlepeyeHb AMCKYCCHOHHBIX TeM ISl KPYIJIOT0 CTOJIA
(nuckyccuu, MOJIEMUKH, TUCIIYTA, 1e0aTOB)

no pucnuruinae [IPOLLECCHI U ATITIAPATEI

(HaumenoBaHUe OUCYUNTIUHDBL)

1lo meme «Hacocovl»
1. Knaccudukanys HaCOCOB 1O IPUHIIAITY ICHCTBUS.

2. Hacocel 00bémMHBIE M nuHamuyeckue. Hamop, pa3BuBaeMblii HacocoM.
JlonmyctruMas BEICOTA BCACHIBAHUS.

3. IlopmHeBble  Hacochl, H©X MNPUHUMUN  JACHCTBUSA, YCTPOMCTBO,
IIPOU3BOAUTEIBHOCTD, MOIIIHOCTb.

4. lleHTpoOexHBIE HACOChl, HMX NPHUHLIMI JEHCTBUS U  YCTPOMCTBO.
XapaKTepuCTHKa IIEHTPOOEKHOTro Hacoca. BuxpeBble, IIecTepeHHbIE U
BUHTOBBIE HACOCHI, UX IIPUHLIUII JEHCTBUS U YCTPOHCTBO.

Kpurepuu oueHku:

- OlIeHKa «OTJIMYHO» BBICTABIISIETCS CTYACHTY, €CJIM OH TJIyOOKO U MTPOYHO
YCBOWJI IPOTPaMMHBIN MaTEpHUall, UCUEPIIbIBAIOIIE, TOCIEA0BATENBHO, YETKO U
JIOTUYECKHU CTPOMHO €r0 U3JIaraeT, yMeeT TECHO YBA3bIBATH TEOPUIO C ITPAKTUKOM,
CBOOOJIHO CIIPABJISIETCS C 3a/lauaMM, BOMPOCAMH U IPYTUMHU BUJIAMU TPUMEHEHUS
3HAHWUM, IPUYEM HE 3aTPYIAHSIETCA C OTBETOM MPHU BUIOM3MEHEHUH 3aJaHUH,
UCIIOJIB3YET B OTBETE MaTeprai MOHOTpahuiIecKon JuTepaTyphl, IPaBUILHO
000CHOBBIBAET MPUHSATOE PEIICHUE, BIaJCET pa3HOCTOPOHHUMU HAaBbIKAMU U
MIPYEMaMH BBITIOJTHEHHS ITPAKTUYECKUX 3a7a4

- OneHka «XOpoIIo» BBICTABIIAETCS CTYIEHTY, €CJIM OH TBEPAO 3HAET
Marepual, TpaMOTHO U II0 CYLIECTBY U3JIaraeT €ro, He JOMYCKas CyIECTBEHHBIX
HETOYHOCTEMN B OTBETE HA BOIIPOC, MPABUIBHO ITPUMEHSIET TEOPETUUECKUE
MTOJIOKEHHUSI IPU PELIEHUH TPAKTUYECKUX BOIIPOCOB M 3a]1a4, BIAJICET
HEO0OXOIMMBIMUA HaBbIKAMH W TIPUEMAMH MX BBITIOJIHCHHUS.

- OneHka «yJOBJIETBOPUTEIHHO» BBICTABIISECTCS CTYJICHTY, €CJIM OH UMEET
3HAHHUS TOJIBKO OCHOBHOI'O MaTe€pHalia, HO HE YCBOMJI €r0 JIeTaleH, JOMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPABWIbHBIE (DOPMYITUPOBKHU, HAPYIIICHUS
JIOTUYECKOM MOCIJIEIOBATEIBHOCTH B U3JIOKEHNUH IPOIPAMMHOTO MaTepHaa,
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- OueHka «HEYIOBJIETBOPUTEIIHHO» BBICTABIISETCS CTYAEHTY, KOTOPBIN HE
3HAET 3HAYUTEIIbHOM YaCTHU MPOTrPAMMHOT0O MaTE€pUAJIA, TOMYCKaeT
CYIIIECTBEHHBIC OIMMUOKH, HEYBEPEHHO, C OOJBIITUMU 3aTPyTHCHUSIMHU BBITIOTHSIET
npakTudeckue padoTsl. Kak nmpaBuiio, olieHKa «HEY1I0BJIETBOPUTEIIBHOY CTaBUTCS
CTyJICHTaM, KOTOPbIE HE MOTYT MPOJIOKUTh 00ydeHHe 0€3 TOMOTHUTEIbHBIX
3aHSITUA IO COOTBETCTBYIONIECH AUCIIUILIUHE.

[IpenogaBarenb IleneBuna JI.®D.
(noonucs)

« » 20 T

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BYOJIDKETHOE OBPA30OBATEJIbHOE
YYPEXIAEHUE BBICILIET'O ObPA3OBAHNMA
«CAHKT-IETEPBYPI'CKU TOCYJAPCTBEHHBIA SKOHOMUYECKHAI
YHUBEPCUTET»

IlepeyeHb TMCKYCCHOHHBIX TeM /ISl KPYIJIOTO CTOJIA
(nMcKyccuu, MoJIEMUKH, TUCITYTA, 1€0aTOB)

no nqucnuiuinae [IPOLECCHI U ATITTAPATEBI

(HaumeHoBaHUe OUCYUNTUHDL)

Ilo meme «Komnpeccopol u 6eHMUAAMOPbLY

1. BeHTUnATOpPHl paauaibHble, NUAMETpPajbHbIE M OCEBbIE, UX MPUHIIMI
JICUCTBUS U YCTPOUCTBO.

2. Komnpeccopsl. HMHaukaTopHas AuarpaMma HIEIBHOTO  TMOPIIHEBOTO
KOMIIpeccopa.

3. PacdueTr mpou3BOIUTENHHOCTH W MOIIHOCTH TOPIIHEBOTO KOMIIPECCOpa.
[leHTpoOE)XKHBIE W OCEBbIE KOMIPECCOPbI, HMX MPUHLIUN JCUCTBUS U
YCTPOMCTBO.

Kpurepuu oueHku:

- OlLleHKa «OTIMYHO» BBICTABIISIETCS CTYACHTY, €CJIM OH INIyOOKO U MTPOYHO
YCBOMJI MPOTrPaMMHBIN MaTE€pHrall, NCUEPIBIBAIOINIE, TOCIEA0BATENBHO, YETKO U
JIOTUYECKU CTPOMHO €ro U3JIaraeT, yMEET TECHO YBA3BIBATH TEOPHUIO C MTPAKTUKOM,
CBOOOJIHO CIIPABJISIETCS C 3a/lauaMH, BOMPOCAMH U APYTUMU BUAAMU IPUMEHEHUS 37



3HAHUM, IPUYEM HE 3aTPYHSIETCA C OTBETOM MPU BUIOM3MEHEHUH 3aIlaHUH,
UCITIOJIB3YET B OTBETE MaTepual MOHOTpahUIeCKOU TUTEPATYPHI, TPABUIHHO
00OCHOBBIBACT MPUHATOE PEIICHUE, BIaJACET PA3HOCTOPOHHUMHU HABBIKAMH H
IIPUEMaMH BBITTOJTHEHHUS ITPAKTUYECKUX 3a7a4

- OneHka «XOpoIlo» BBICTABISAETCS CTYICHTY, €CIIM OH TBEPJO 3HAET
MaTepual, TPaMOTHO U IO CYLIECTBY U3JIAraeT €ro, He JOMYCKas CyIIECTBEHHBIX
HETOYHOCTEMN B OTBETE HA BOIPOC, MPABWIBHO ITPUMEHSET TEOPETUUECKHUE
MOJIOKEHUSI TPU PEUICHUM TPAKTUYECKUX BOIIPOCOB M 3a]1a4, BIaJCET
HEO0OXOIMMBIMHM HaBbIKAMH U TIPUEMaMHM MX BBITTOJTHEHHUS.

- OueHka «yJI0BJIETBOPUTEIBHOY» BBICTABIISIETCS CTYACHTY, €CJIM OH UMEET
3HAHUS TOJILKO OCHOBHOI'O MaTepHralia, HO HE YCBOMJI €ro JeTajleH, JOMyCKaeT
HETOYHOCTH, HEJOCTATOYHO MPaBUJIbHBIE (DOPMYITUPOBKHU, HAPYIIICHUS
JIOTUYECKOM TTOCIE0BATEILHOCTH B U3JIOKEHUHU NMPOrPaMMHOTO MaTepuarna,
WCIIBITHIBAET 3aTPYTHCHUS TIPU BBITIOJIHEHUU MTPAKTUUYECKUX PaOdoT.

- OueHka «HEYIOBJIETBOPUTEIBHO» BBICTABIISAETCS CTYAEHTY, KOTOPBINA HE
3HAET 3HAYUTEIIbHON YaCTHU MPOTPAMMHOTO MaTepralia, IOMyCKaeT
CYILIECTBEHHbBIC OIITMOKU, HEYBEPEHHO, C OOJIBIIIMMU 3aTPYAHEHUSIMU BBITIOJTHSIET
npakTudeckue padoTsl. Kak nmpaBuio, olieHKa «HEYI0BJICTBOPUTEILHOY» CTABUTCS
CTYyJICHTaM, KOTOPbI€ HE MOTYT HPOJIOJKUTH OOydeHHEe 0€3 T0MOTHUTEIbHBIX
3aHATUHI IO COOTBETCTBYIOIIEH TUCIUILIAHE.

[IpenogaBarenb IleneBuna JI.O.
(noonucs)

« » 20 T
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE
YUYPEXJIEHUE BBICIIEI'O OBPASOBAHUA .
«CAHKT-IIETEPBYPI'CKHUU I'OCYJAPCTBEHHBIM DKOHOMHWYECKUHU

YHUBEPCUTET»

@enepalibHOE rOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE yUpeKIeHHe BBICIIEro 06pa30BaHus
«Cankr-IleTepOyprekuii rocyiapcTBeHHbIH YJKOHOMUYECKU A YHHBEPCUTET»

Konnenx 6u3Heca m TeXHOJIOTHIA

PaccmoTtpeno wu

0JI00peHO  Ha

3aceNaHud I[UKIOBOM KOMMCCHUH

IIporokon Ne ot

[Ipencenarens

[ Uraarenxko BM

« » 202

I.

IK3aMeHAIUOHHBI
ominer Ne

o
nucruuae/ MJIK/TIIM

CocTtaBieHbl B COOTBETCTBUU C
l'ocynapcrBeHHBIMU
TpeOOBaHUSIMU K MUHUMYMY
coJlep)KaHus W YPOBHIO
MOJIFOTOBKM  BBIITYCKHUKA I10
CHEIUATBHOCTH

(KOl 1 HAMMEHOBAHUE CIIELMAIBHOCTH)

3am. upekTopa
/ Hectepenko
E.A.

« » 202 I.

1. OcHOBHBIE 3aKOHBI ITHUIIIEBOU TEXHOJIOTHH.

2. TeOpeTI/I‘-IeCKI/IC 3aKOHBI H3MenbueHUs. CII0COObI U BUAbI U3MCJIBYCHUA.

®opmyna Pebunnepa.

3. BaHBI_[OBaH ,Z[pO6I/IJ'IKa. OHpGI[eJIeHI/IG IMPOU3BOAUTCIIBHOCTHU BaHLHOBOﬁ

JTPOOHIIKH.

N o bk

cenapanusi.

ManatkoBasi 1poOusika. Y CTpOUCTBO

TeopeTnueckne OCHOBBI copTUpoBaHus. Teopus XKykoBckoro.
Mexannyeckoe coptupoBanue. PacceB, rpoxoTsl, Oypar.
[ITHEeBMaTHUECKOE U THIPABINYECKOE COPTUPOBAHNE. MarHuTHas

8. Teopernueckue OCHOBBI peccoBanus. OTKaTUE )KUIKOCTU U3 TBEPIOTO

marepuana. Teopus [lyazeins.

9. IlIHexoBBIi TIpecc AT OTXKATHS KUJIKOCTH M3 TBEPIOTO MaTepHaa.

10.Teopetuueckre OCHOBHI IpeccoBanrsA. POPMHUPOBAHUS TIIACTUIECCKIX

MAaTEPUAIOB. YIUIOTHEHUE ChIITYYUX MaTEPUAIIOB.

11.111HeKOoBBIi Mpecc AJIs U3TOTOBJICHUS MaKapoH. 3aTOYHbIE MAIlIUHBI.

12.Teopernyeckre OCHOBBI OTTanBaHus. OmpeaeieHne CKOPOCTH CKATHUS

qacTHI.

13.OTCTOMHUK OTHOAPYCHBINA HEMTPEPHIBHOTO JACHCTBU.

14. TeopeTtnyeckrue OCHOBBI IEHTPOOEIKHOTO OCAKICHUA. | MIPOITMKIIOH.

Mexann3m 00pa3oBaHus HEHTPOOEKHON CUIIBI.




15.TeopeTnyeckue ocHOBBI puibTpoBaHus. 3akoH [apcu. Ilecounsrii u
NaTPOHHBIN (QUIBTPHIL

16.TeopeTnueckre OCHOBBI IEHTPOOEIKHOTO (PUIBTPOBAHMS.

17.Camopasrpyxatomascs neHTpudyra.

18.TeopeTnyeckre OCHOBBI (PIIOTAIIHH.

19.Teopernyeckre OCHOBBI ITEPEMEITUBAHUS Fa30B.

20.Crioco0bl OYMCTKY BO3/TyXa OT MPOMBIILIEHHOTO Ta3a.

21.Mokpas ourcTKa BO3/[yXa U MIPOMBIIIIEHHOTO ra3a. [IeHHbIN yJI0BUTENb.

22 . OUIbTPUPOBAHUE BO3/AyXa U MIPOMBIIIJICHHOTO Ta3a. PykaBHbIN QUIBTP.

23.I'unpocratuka. OCHOBHOE ypaBHEHHE ruApocTaTuku. 3akoH [lackans.

24.TTpuGop 11 U3MepeHus 1aBICHUSI.

25.'mapoannamuka. DHeprus aneMeHTapHol cTpyiiku. [IpakTuueckoe
IIPUMEHEHUS ypaBHEHUS bepHyum.

26.[TopuiHeBoi U IEHTPOOEKHBIN HACOCHI.

27.CriocoOsl nepeayu TEII0Thl Yepe3 OJHOCIONHYI0 CTeHKY. KputepuanbHbie
ypaBHEHUSI KOHBEKTUBHOI'O TEMJII000OMEHA, TEIIONPOBOJHOCTH, O0IIEH
TEIJIONepeayH.

28.Kimaccudukanmst TeI000MEHHBIX MPOIIECCOB.

29.TeopeTnueckne OCHOBBI HarpeBaHus. TerioHocTuTe u. TennoBoil pacuér
pacxojia rperoILero napa.

30.TeopeTrueckre OCHOBBI OXJIaXACHUA. XIaJoHOCuTeNd. TemnnoBoi pacuér
pacxoia OXJIaXk1aroIIen BOJBI.

31.TeopeTrdeckre OCHOBBI HCKYCCTBEHHOTO XO0JIOAA. XJIaIUTCHTHI.
CpaBHUTENBHBIE XapaKTEPUCTUKHU aMMHaKa, ppeoHa. MexaHusm
TpaHchOpMaILK TETUTOBOM SHEPTUU XJIadareHTaMH.

32.ITapoBas koMIpeccuoHHas xonoauiabHas MamuHa. [ukn Kapho.

33.TeopeTnueckre OCHOBHI BeIMapuBanus. [Iporiecc mox n30bITOUHBIM
JABJIEHUEM, BAKYYMOM.

34.Knaccudukaiiys BhITAPHBIX arapaToB.

35.0xH0KOpIYyCHAs BhIMTapHasi yCTaHOBKA. TemmoBoii pacuéT rperoIiero mapa.

36.MHorokopIycHas BeIIapHasi yCTaHOBKA. TemmoBoii pacuéT pacxoaa
TpEroNIero napa.

37.TeopeTrueckre OCHOBBI KOHICHCAITHH.

38.1ToBepxHOCTHBIE KOHACHCATOPHI. TEII0OBOM PacYET pacxo/ia OXJIaXKTIaroIe
BOJbI HA KOHJEHCALUIO.

39.KonneHncaropsl cMEIIeHUs! CyX0oTro U MOKporo tuma. bapomerpudeckuit
KOHJICHCATOp CMELICHUs. TeIIoBOM pacy€T pacxo1a OXJIAKIAOIIEH BOIbI
Ha KOHJEHCAIHIO.
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40.MaccoobmenHble npoiiecchbl. KputepualibHble ypaBHEHHS] KOHBEKTUBHOM,
MOJIEKYJISIpHOM 1 TepMOo — nuddy3uil.

41.TeopeTndeckue OCHOBHI abcopOmmu. Y menpHbIN pacxo abcopbenTa. 3akoH
['enpn.

42.Hacanounsiii abcopoep. Tumsl Hacaaok.

43.Tapenpuatsie adbcopbepbl. Mexanusm 6apOoTaxa.

44 TeopeTndeckue OCHOBBI aJCOPOIMH. Y IeTbHBIN pacxo] aacopoeHTa. Turbl
U CBOICTBA aJICOPOCHTOB.

45.Kononnsiil aacopoep. ®unbtp — Ancopoep.

46.Ancop6Oep ¢ KUTISIIIHM CIIOEM.

47.TeopeTrueckue OCHOBBI IPOCTOM neperonku. Cxema neperoHoYHoro Kyoa.

48.TeopeTtnueckue ocHOBHI patudukanuu. 3akoH KoHoBanosa, Bpesckoro.

49.PexTr(UKaMOHHAsA yCTAaHOBKA. Y CTPOMCTBO PEKTU(PUKALMOHHBIX KOJIOHH.

50.TeopeTrueckne OCHOBBI 3KCTPAarupoBaHUsl. DKCTPArUPOBAHUE B CUCTEME
TBEPIOE TEJIO — )KUJIKOCTD.

51.ITepkoasTOp. DKCTPAKTOP C MEMIAIKON HAKIOHHOMN IIHEKOBBIM SKCTPAKTOP.

52.KoOHHBII HTHEKOBBIA IKCTPAKTOP. JICHTOUHBIN IKCTPAKTOP.

53.TeopeTrueckre OCHOBBI 3KCTPArHpOBaHUs. DKCTPAKIIHS B CHCTEME
KHUIKOCTb — KUIKOCTb.

54.TeopeTnueckne OCHOBBI CylIKU. Biaxkupie MaTepuansl. Brnara. CymniabHbii
areHr.

55.CBolicTBa BiIa)XHOTO Bo3ayXa. |-d muarpamma CBOWCTB BIQXKHOTO BO3IyXa.

56.KonTakTHbie cymniku. Banbiosas cymmka.

57.KoHBeKTUBHBIEC CYIIUIKU. JIeHTOUHas cymuika. bapabanHas cymumika.

58.Undpakpacuas cymka. Mexanu3m TpaHc(hOpMaIluy TETUIOBOW SHEPTUH.

59.MemOpannsie nporiecchl. CBOMCTBA MEMOpAH.

Kpurepuu ouenkmu:

- OueHka «OTJIIMYHO» BBICTABIISETCS CTYAECHTY, €CIIU OH INTyOOKO M IPOYHO
YCBOMJI TPOTPaMMHBIM MaTEPHUa, HCUEPIIBIBAIOLIE, TOCIEN0BATENBHO, YETKO U
JIOTUYECKHU CTPOMHO €T0 U3JIaraeT, yMeeT TECHO YBA3bIBATh TEOPUIO C IIPAKTUKOM,
cBOOO/IHO CIIPABIISIETCS € 3a/ladaMK, BOIPOCAMU U IPYTMMH BUJIaMU IPUMEHEHUS
3HaHUU, IPUYEM HE 3aTPYAHSAETCS C OTBETOM IIPU BUAOU3MEHEHUN 3a1aHUH,
UCIIOJIb3YET B OTBETE MaTepual MOHOrpapuuecKoil TMTepaTypbl, MIPaBUIbHO
00OCHOBBIBAET MPUHSATOE PEILICHUE, BIIaJICeT Pa3HOCTOPOHHUMH HABBIKAMU U
IIPUEMAMHU BBIIIOJIHEHUS ITPAKTUYECKUX 3a1a4

- OweHka «XOpouIo» BBICTaBJISAETCS CTYJIEHTY, €CJIM OH TBEPJIO 3HAET
MaTepHuaJl, FPaMOTHO U 110 CYIECTBY U3JIaracT €ro, HE TOIyCKas CyIECTBEHHBIX
HETOYHOCTEHN B OTBETE HA BOMPOC, MPABWIIBHO NPUMEHSET TEOPETUUECKHE
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IIOJIOYKEHMS IIPU PELLIEHUH IPAKTUYECKUX BOIIPOCOB U 3a1a4, BIAJCECT
HEOOXOJMMBIMU HAaBBIKAMHU U MPUEMaMH UX BBITTOJIHEHUS.

- OleHKa «yJOBJIETBOPUTEIBHO) BBICTABISETCS CTYJIEHTY, €CJIM OH UMEET
3HAHMS TOJIBKO OCHOBHOI'O MaTepuasa, HO HE YCBOUII €r0 ACTAJIEH, JOIYyCKAeT
HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHBIC ()OPMYIUPOBKH, HAPYILICHUS
JIOTUYECKOM MOCJIEIOBATENBHOCTH B U3JIOKEHNUH IIPOIPAMMHOTO MAaTEpHAIa,
UCIIBITHIBAET 3aTPYAHEHUS IPH BBITOTHEHUH MPAKTUYECKUX padoT.

- OleHKa «HEYJOBJIETBOPUTEIBHO)» BBICTABIISETCS CTYIEHTY, KOTOPBIA HE
3HACT 3HAYUTEIIBHOU YaCTH IIPOIPAMMHOIO MaTepHalla, JOIyCKaeT
CYLIECTBEHHbIE OLLIMOKHU, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyIHEHUSIMU BBIIIOIHSET
npakTHueckue padoTsl. Kak rmpaBuiio, OleHKa «HEYA0BIETBOPUTEIIBHOY» CTaBUTCS
CTYZEHTaM, KOTOpPbIE HE MOTYT IPOJOJKUTh 00ydYeHHE O€3 TOMOIHUTEIbHBIX
3aHATUHN 110 COOTBETCTBYIOIIECH NUCIUILIINHE.

[IpenonaBaTens ITeneBuna JI.O.
(noonuce)

« » 20 1.

42



OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIbBHOE
YUYPEX/JIEHUE BbICHIEI'O OBPA3OBAHIA
«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIY SKOHOMUWYECKU
YHUBEPCUTET»

no pucuuruinae [IPOLLECCHI U ATITIAPATEI

(HaumenoBanUe OUCYUNTIUHDBL)

INEPEYEHD 3AJIAY

3A/JAYA Ne 1
Onpenenuts NPOU3BOIUTEIBHOCTh U MOIIHOCTD JIEKTPOABUIATENS IBYXBAJIBLIOBOU
JAPOOHIIKY JUIS TIOTYYCHUSI MYKH, €CITU TruaMeTp BaikoBD, minHa BankoB |, mmpuHa 3a30pa

Mex Ty Banmkamu D =0,8 MM, 4acToTa BparieHus BaJIkoB NO6/MUH, 06bEMHAs Macca

M3MenbuaeMoro Marepuana p=900 kr/mM3, HadankHbIA pazmep 3epHaln= 3MM, KoddpummenT
HepaBHOMepHoCTH nuTanus ¢=0,7.

Jlannble BAPUAHTBI
st pacuéra 7 1 2 3 |4 5 6 7 8 9
D. vy 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270 | 280 | 290
1 Mu 700 750 800 850 900 950 1000 1010 1020 1030
n’ 06/MUH 380 370 360 350 340 330 320 310 300 290

Memoouueckue pekomenoayuu

[TpousBogutensHocTh G (B KI/4) BalbLIOBOM JAPOOWIKU OMpeAensercs Mo Macce
WU3MEIFYCHHOTO MaTepraia, BEIXOISINET0 U3 3a30pa MKy BaJIKaMU B €IMHHITY BPEMCHHU.

G = 602D¢lInpg,
rne D— nuamerp BankoB, M; 6 — IIMPUHA 3230
+pa Mexay Basikamu, M; | — JuIMHA Bayka, M; N— 4acTOTa BpalCHUsS Bajika, 00/MUH; P —
obbeMHas Macca M3MENBUEHHOTO MaTepuana, Kr/M>;@ — KodD(HUIMEHT, YIUTHIBAIOMIHIL

HEPaBHOMEPHOCTh 3anoyHeHus Bako (@ = 0,5+ 0,7).

MomHocts N(kBT), motpebiisiemast BaabIioBO# ApOOHIIKOM
N = 0,117DIn(120du+ D?),

rac ds — HAYATBHEII pasMEp U3MEJIbYaCMbIX YaCTUI, M.

3AJAYA Ne 2
Onpenenutsb CUTy 1aBJI€HUS BOJbI HA OOKOBBIE CTEHKHU M JTHO MPSMOYTOJIBHOI'O OTKPBITOTO
pesepByapa, ecii mUpHHA JHa &, ;uHa D | a ypoBeHs BoMIbI

B HéM H.
/[aHHbIE BAPUAHTBI
AJIs1 pacuéra
0 1 2 3 4 5 6 7 8 9
a.m 1,2 1,3 1,4 15 1,6 1,7 1,8 1,9 2,0 2,1

b .M 1,8 1,9 2,0 2,1 2,2 2,3 2,4 2,5 2,6 2,7 43




H ,m 1,5 1,6 1,7 1,8 1,9 2,0 1,9 1,8 1,7 1,6

Memoouueckue pekomenoayuu

Cuny nanenusP( ¢ Ila), neicTBylOIIEro Ha JHO pe3epByapa, OMNPEICISIOT Kak

MIPOM3BE/ICHUE aBJICHUS U IUIOIIAIU IOBEPXHOCTH THA F, HA KOTOPYIO OHO IEHCTBYET:
P = pgHF.

JlaBienue B 11000# TOYKE JHA OJMHAKOB, TaK KaK OHO TOPU30HTANIbHO, a TIyOuHa H

MOCTOSIHHA.
P()H. :ngF OH. -
AGCOIOTHOE JTaBJICHHE KUAKOCTH Ha IMJIOCKYIO BEPTUKAIBHYIO CTEHKY YBEJIMYUBACTCS TUHEITHO
— OT poHa noBepxHoCTH J10 (po + pgH) y nHa. Eciiu pe3epByap ¢ )KUAKOCTHIO OTKPBIT, TO Ha
CBOOOJHYIO MOBEPXHOCTD KHUAKOCTHU JCUCTBYET aTMOC(EpHOE JIaBICHHE PaBHOE po. DTO XKe
JlaBJICHUE JICHCTBYET Ha BCE CTEHKH C BHEITHEH CTOPOHBI pe3epByapa, T.e. aTMOC(epHOe
JaBJICHUE JCHCTBYET Ha JI00YI0 TOUKY CTEHKH pe3epByapa Kak ¢ BHEIIHEH, Tak U ¢ BHYTPEHHEH
CTOPOHBI U, CIIEA0BATEIbHO, B3aMMHO ypaBHOBewnBaeTcs (po=0). B pesynprare ocraercst TOJIBKO
n30BITOYHOE /IaBJICHUE, IEHCTBUE KOTOPOTO CIEAYET YUUTHIBATD.
LlenTp maBieHHs Ha TUIOCKYIO BEPTUKAIBHYIO CTEHKY JISKUT BCETJAa HUXKE , YEM IEHTP TSHKECTH (
LCHTP TSHKECTH pacojioxer Ha 1/2H)
Pew. = pg1/2HF o,
34AJAYA Ne 3
B mnactunuaToM TerooOMeHHUKe (PPYKTOBBIM COK 0XJIaXk/1aeTCsl XOJIOAHON BOIOM.
Omnpenenuts KOAQPHUIUEHT TEIUIONEPEIaun OT COKA K BOJIC YePe3 CTAIBHYIO CTEHKY

TonmuHoi #=5MM, ¢ ko duimenTom Temtonposoanoctu A=80 Br/MK, eciu ko> duiueHT

TCIJIOOTAAYU OT COKA K CTCHKE IJIACTUHBIAL, OT CTEHKHU K BOJIE Q.

Jdannbie BAPUAHTBI

aJis pacuéral 1 2 3 4 5 6 7 8 9

o Br/m?K | 450 | 460 470 1480 490 |500 |510 |520 |530 |540

a Br/m?K | 780 | 800 820 840 860 |830 |900 [920 |940 |960

Memoouueckue pekomenoayuu

Jlis Bcex cilyyaeB TeIUIONEpeNaud uepe3 IUIOCKME OIHOCIOMHBIE M MHOTOCIIOMHBIE
CTEHKH, a TaKKe uYepe3 CTEHKH TpPYOOINpPOBOJOB CO CPABHUTEIHBHO OOJBIINM OTHOIICHHEM
BHYTPEHHETo JHaMeTpa K TONIIMHE CTeHKHM Koddduiment Teronepenaun K (8 Br/m2K)
BBIYHUCIISIOT TI0 CYMMapHOMY TEPMHYECKOMY COTIPOTHUBIICHUIO:

K =1/2R =1/ (1o + Z(d/A) + 1aw),

rie a1 — kod>D(HIMEHT TerIonepeaadn oT rpeomeil cpensl k crenke, B/m*K; a —
k0> DUIHEHT TeruIonepesayl OT CTEHKH K HarpeBaeMmoil cpene, BT/M%K; §- Tonmuua cTeHKH
(cOOCTBEHHO TETIONMPOBOMAIICH CTEHKH, CIIOS HAKUIH WU JPYTUX 3arps3HEHUN Ha Hel), M; A —
TETIONPOBOHOCTh OTACNIBHBIX CJIOEB cTeHKH, BT/M-K.

3A/TAYA Ne 4.

OnpenenuThb, KaKoe KOJIMYECTBO PACTBOPUTENS HEOOXOAUMO BBIIIAPUTH B BAPOYHOM KOTJIE
u3 G, Kr/4 xapaMeIbHOTO PacTBOpa C KOHIIEHTpAIMel CyXxoro BemiecTBa By, 4ro0bl momydnTh
pacTBOp C KOHIEHTpaluen By.

Jdannbie BAPUAHTDI

ISt pacuéTal 1 2 3 4 5 6 7 8 9




G,Kk2/u 3000 | 3100 | 3200 | 3300 |3400 |3500 |3600 |3700 | 3800 | 3900
Bu,% 13 14 15 16 17 18 19 20 21 22
Bi% 61 62 63 64 65 61 62 63 64 65

KonuuecTBo BeimapenHoit Bogsi\W (6 kr/4).

Memoouueckue pekomenoayuu

W =GH(1—

B

K

~)

rae Gy — KOJMYECTBO MOCTYMAIOLIET0 PacTBOpa, KI/4; By M Bx — HavanbHas U KOHEUHas

KOHIIEHTpAIlUU pacTBOpa, Mac.%.

3a IMPpaBUJIBHO PCHICHHYIO 3aAa4y BBICTABJLACTCA IMOJOKUTCIIbHAA OICHKA — 1

oasuI.

3a HCIIPABUJIbHO PCIICHHYIO 3aa49y BBICTABJIICTCA OTPHUIATCIIbHAA OLICHKA — 0

OaJLIoB.

«5» - _4 _ OamnoB
«4» - __3 0Oamnos
«3» - _2__ Gamnos
0-1_GamroB

2 -

[IpenogaBaTenb

« »

IleneBuna JI.O.
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