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HarnpasJiIeHNO NOAr0TOBKM (cneunanbHocTH) 18.03.01 XuMuueckasa TEXHOJIOIUA, YTBEPXKAEHHOIO NPUKa3oM

MuHucTepcTBa 0bpa3oBaHnsa 1 Hayku PO oT

PaspaboTumk PMNA:

JoueHT, KaHAnAAaT XUMNYECKUX
HayK

(BOMKHOCTb, CTENeHb, y4eHoe 3BaHue)

3aBenyowni Kadpenpow

COl'JTACOBAHO:

Mpencepnatens MeTOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (1A y4yebHo-
MEeTOoONYeCKon KOMUCCumn)

PykoBoguTesnb obpa3oBaTenbHON
nporpamMmbl

N COOTBETCTBYIOLLEro y‘-le6HOFO nnaHa.

0.B XabubpaxmaHoBa

(®no)

0.B. XabubpaxmaHoBa,
KaHAMOAT XUMUYECKMNX HaYK

(®UO, cTeneHb, yyeHoe 3BaHue)

(PUO, cTeneHb, y4yeHoe 3BaHMe)

0.B. XabubpaxmaHoBa,
KaHONOAT XUMUYECKNX HayK

(PUO, cTeneHb, y4yeHoe 3BaHMe)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HauMeHoBaHue (3HaTb, yMeTb, BNaAeTb,
Kop u Kopn, u» HauMeHoBaHue
KaTeropum COOTHeCeHHbIe C
HaMMeHoBaHUue MHAMKATOpPA OO0CTUXXEHUSA
(rpynnbi) WHAMUKATOpPaAMMU
y KOMMNeTeHLU U KOMMNeTeHLU U
KOMMEeTeHU ! DOCTUXKEHUSA
KOMNeTeHLUu)
ObLenpodeccrmoHalbHble KOMNETEHLMM
OMNK-4 CnocobeH
obecneynBaTth
npoeeneHune
TEXHOJIOrMYeCcKoro
npotecca,
NCNosb30BaTb
crone3osa BnageTb HaBblkaMu
TexHn4yeckune y
CpencTsa Ans OCYLLECTBIEHNA NU3MEHEHWI
KEHT ons OMnK-4.1 Ncnonb3yet napameTposB
P TexXHUYeCcKue cpencTea ans TEXHOJI0rM4yeckoro npouecca
NHxxeHepHasa n napamMmeTpoB
KOHTPOJ1 MapaMeTpoB N 3KCnayaTaumm
TeXHOJIornyeckasa | TEXHONOrMYEeCKoro
» TEXHOJI0rMYeCcKoro npouecca, | TeXHoJIorn4yeckmnx annapaTos
noaroToBKa npouecca, CBONCTB

Cblpbs Y FOTOBOM
npoAyKLmu,
OCYyLLeCTBNATb
N3MeHeHune
napameTpoB
TEXHOJI0rM4eCcKoro
npowecca npu
N3MEeHeHnN
CBOWCTB CbIpbA

CBOWCTB CbIPpbS U FTOTOBOM
npPoAYyKLUMM

MPU OTKJIOHEHUSIX OT
YCTaHOBJIEHHbIX HOPM C
cobniogeHnem TpeboBaHMM
6e3onacHoOCTM

3HaTb OCHOBbI MPOBEAEHUS
TEXHOJI0rMYECKMX NPOLLeCcoB
XUMUYECKON TEXHONIOrUN B
COOTBETCTBUU C
TEXHOJI0rNYECKUM
pernameHToMm

YmeTb obecneynBaTb
npoBefeHne
TEeXHOJI0rM4ecKoro npowecca
1 3KCnyaTaumio
TEXHOJIOrM4ecKoro
obopypnoBaHus B
COOTBETCTBUN C
TEXHOJIOTNYECKUM
pernaMeHToM K
YyCTaHOBNEHHbLIMW HOPMaMW

OlMNK-4.3 CrnocobeH
OCYLLECTB/ATb M3MEHEHUNE
napameTpoB
TEeXHOJIOrMYyeckoro npotecca
npv U3MEHEHUN CBOWCTB

Cblpbs

BnaneTb HaBblKaMu
CMOJ/Ib30BaHNA TEXHNYECKMX
CPenCTB KOHTPOSIA 3a
napameTpamm
TEXHOJI0Tr4YeCKOoro npoLiecca




3HaTb HOMEHKJTATYPY 1
NPUHLNN OENCTBUSA
TEXHNYECKUX CPpeacTB Ons
KOHTPO/IS MapaMeTpoB
TEXHOJIOrMYEeCKMX anmnapaTos
n obopynoBaHMA

YMeTb KOHTPOIMPOBaTh
napameTpbl
TEXHOJI0rM4YeCcKoro npoLecca,
CBOWCTB CbIpbS U FOTOBOW
npoayKLUmm

YHuUBepcanbHble KOMNeTeHuuun

Pa3spaboTka u
peanusauus
NPOEKTOB

YK-2 CnocobeH
onpenenaTb Kpyr
3a4a4 B paMKax
MOCTaBJIEHHOMN
uenn n BbibupaTb
ONTUMaJIbHblE
cnocobbl nx
peLleHNs, NCX0as
13 OEeNCTBYHIOLLNX
MPaBOBbIX HOPM,
NMELLMNXCS
pecypcoB u
OrpaHNyeHnn

YK-2.1 ®opmynupyeT B
paMKax NocTasJIeHHOW Lenu
NpoeKTa COBOKYMHOCTb
3afay, obecneynBaowux ee
LOCTUXEHNe

BnaneTtb HaBblKamMu
pa3paboTKm 1 peanmsaumm
MPOEKTOB Mo npoLeccam
XVIMUYECKON TEXHONOTUN 1
pacyeTa TEXHONOrM4eCKoro
obopyLoBaHWA, y4nTbIBaSA
LEeNCTByloLMe NPaBOBbLIE
HOPMbI N NMetLLECs
yCNI0BMSA, pecypchbl 1
OrpaHuYeHns

3HaTb OCHOBHbIE MOHATNSA 1
MeTOoAbl MaTEMaTUYECKOr0
aHan3a n MmaTeMaTU4eCKomn
CTaTUCTUKN and Bbibopa
ONTUMabHbIX CNOCO60B
peLLeHNs NOCTaBNEHHbIX
3a4a4 Npu oCcyLecTBAEHUN
npoeccMoHanbHOM
nesaTeNbHOCTU; OCHOBBI
Teopun nepeHoca NMnNysbCa,
TenJsia u Macchl; MPUHLMMLI
(hnsnyeckoro
Mo4ennpoBaHma
XUMUKOTEXHOJIOrNYECKNX
npoLLeccoB 1 annapaTos

YMeTb onpenensaTb B paMKax
NOCTaBJ/IEHHOW L& MPoeKTa
COBOKYMHOCTb 3adau,
obecneymBatoLLnX ee
OOCTUXKEHMe; BbIbUpaThb
3(ppeKTMBHbIE, ONMTUMaJIbHbIE
cnocobbl pelleHns 3aaayd no
NPOEKTUPOBAHMIO annapaTos
N XUMUNKO-TEXHOJIOTNYECKNX
npoLeccos

2. MecTo gucumnauHbl (Moayns) B CTPyKType obpasoBaTesibHOW NPOrpamMmbi

MeCTo AMCUMNANHBI (MOLYyNs) B CTPYKTYype 06pa3oBaTeNibHON NporpaMMbl: 06sA3aTenbHas 4acTb




Kop,

KoMn MpepwecTsylowune MapannenbHo ocBaMBaeMblie
Mocnepylowme AUCLUNIIUHDI
eTeH BAUCUUMIUHBI BAUCUUMNIUHBI
T17]7]
MopgennpoBaHne XMMNKO-
YuyebHas npakTuka: TEXHOJIOrMYeCKnX npoL,eccos;
MoLroToBKa K npouenype
OlK- | TexHonoruyeckas (MpoekTHoO- O6Las xuMmyeckas TEXHONOTUS;

4 TexHoJsIornyeckas) NMPaKTUKa,
dusnyeckas xmMns

MpoeKTupoBaHue aeTanen,
MaLUVH 1 anmnapaToB XMMUYECKO
TexXHo0run

3alWMThI 1 3aLKTa BbIMYCKHOW
KBaNMNKALMOHHON paboThl

VIH)XeHepHasa 1 KOMMbIOTEPHas
rpaduka; MpaBoBeneHue;
MPaKTUKO-OPUEHTUPOBAHHBIN
npoekT; MNpuKnagHas MexaHvKa;
YyebHas npakTrKa: NpoeKkTHas
npakTuKa

YK-2

MpaKTUKO-OPUEHTUPOBAHHBIN
npoekT; Y4yebHasa npakTuKa:
NpoeKTHas NpakTuKa

MoaroToBka K npouenype
3aLlUThI 1 3aLLMTa BbIMYCKHON
KBaM(VKaLMOHHON paboThl

3. 06beM aucumnnamHbl (Moaynsa) B 3a4eTHbIX eAMHULLAX C YKa3aHMeM KoJInyecTBa
aKageMMU4YeCKUX 4acoB, BbiAesieHHbIX Ha KOHTaKTHYI0 paboTy oby4alowmxca ¢
npenopaBateneM (No BuAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATeJIbHYI0O paboTy

obyualowuxcs
B 6 cemecTp 7 cemecTp 8 cemecTp
cero 4acos
yacosB / yacoB / yacosB /
- / 4acoB B
Bup yuebHoM paboTbl _ 4Yacos B 4Yyacos B 4Yyacos B
3J1eKTPOHHOM . . .
dbopme 3N1IeKTPOHHOM | 3/IEKTPOHHOM | 3/IEKTPOHHOM

dopme cdopme cpopme
AyaouTopHas KOHTaKTHas paborta
(Bcero), 18 8 6 4
B TOM Yucne:
Jlekuunn 8 4 4 0
MpakTuyeckne 3aHATUS 6 4 2 0
JNabopaTopHkle paboThl 4 0 0 4
CamocToaTenbHas paborta (Bcero), 354 127 96 131
B TOM Yuncne:
BbINOJ/IHEHNE KYPCOBbLIX NMPOEKTOB 40 0 0 40
NMOLAroTOBKa K 3a4eTy 12 0 12 0
MOAroTOBKa K TabopaTopHbLIM 12 0 0 12
paboTam
NoAroToBKa K NPakTUYeCKNM 12 8 4 0
3aHATUAM
NnoAroToBKa K 3K3aMeHy 32 12 0 20
COCTaBJ/IEHNE KOHCMEKTOB 246 107 80 59
KoHTponb 20 9 2 9
UToro: yac 396 144 108 144
UToro: 3.e. 11 4 3 4




4. Copep>XaHue aucumMniauHbl (Moayns), CTPYKTypupoBaHHoe no TeMaM (paspenam),
C YyKa3aHueM OTBeieHHOro Ha HUX KoJiIM4ecTBa aKaseMU4eCKMx 4acos U BUAOB
y4eOHbIX 3aHATUN

Bupbl yuebHOM
HarpysKu u ux

Ne HauMeHoBaHMWe pa3gena AUCLUNIAMHI TPYAOEMKOCTb, Hachl

pa3pena
Bcero
N3 | AP (N3 | CPC
Yyacos
1 OCHOBHblE 3aKOHOMEPHOCTM NPOLECCOB 1 0bLiMe NPUHLMNbLI >lolol s 54
pacyeTa annapaToB XUMUYECKON TEXHOJIOT UK
2 MexaHu4yeckue u rugpoMexaHnyeckmne npoLecchol 21011475 81
3 TensioBble NpoLECCHl 1 annapaThl 21011 2] 60 64
4 Mpouecchbl pa3geneHns HeogHOPOAHbIX CUCTEM 210|071 36 38
5 MaccoobmMeHHble npouecchl 1 annapaThl 0] 4] 0102 106
6 CoBpeMeHHble npobsiembl B 061aCTU NPOLLECCOB 1 annapaToB B ololol 20 29
XUMUYECKON N HENTEXNMNYECKON MPOMBILLIEHHOCTM
Koutpone| O [ 0 | O 0 20
Wtoro| 8 | 4 | 6 | 354 392
4.1 CopepXaHue NEeKUUOHHbIX 3aHATUHN
KonunuyecTtBo
XKaHue nekuuum Y B
Ne HaumeHoBaHue Conepxaune nexu acos /
Tema nekuuu (nepeyeHb ONOAKTUYECKNX €ANHULL: 4acos B
3aHATUA pasgena y
paccMaTpmnBaeMbIX NOATEM, BOI'IpOCOB) 2JIEKTPOHHOMU
cdopme
6 cemecTp
OCHOBHbIE NONI0XKEHUS HayKun o
npoueccax v annapaTax.
OcCHOBHbIe Knaccudurkaumns 0OCHOBHbIX MPOLLECCOB U
Knaccudukauus y
3aKOHOMEPHOCTH OCHOBHbBIX anrnapaTtoB XMMNYeCKOW TEXHOJIOI K.
npoueccoB 1 obwne TeHOeHUMN pa3BUTKSA NPOLLECCOB
NpoLLEeCccoB
1 MPUHLAMBI pacyeTa annapaToB HedTexnmmm n HedTenepepaboTkn. Ponb 2
annapaTos XI/IMl/IzeCKOVI 1 B3aUMOCBS3b TUMOBbLIX NMPOLIECCOB B
XUMUYECKOM XUMUYECKOW TEXHONOIMN. HenpepbiBHbIE
TEeXHONI0T NN
TeXHONOrnn n nepnoanyeckmne npouecchl.
CTaumnoHapHble 1 HeCTalMOHapHbIe
npoLeccsl




OCHOBHbIe ypaBHEHUSA FMAPOANHAMUKN:
ongdepeHunanbHble ypaBHeHUS
Hepa3pbIBHOCTY NOTOKA U ABMXEHUS
Xunagkoctn Hasbe-CTokca 1 dnnepa, ux
OcHoBbI npakTU4yeckoe npuMeHeHne B BOMpocax
FMAPaBAVKN. rnapoganHamunkn. O6buas
MexaHun4yeckue un XapakTepucTrKa | xapakTepucTnka MexaHm4yeckmnx
2 rnapoMexaHuyeckme | MexaHu4eckux | npoueccos. O6nacTu nx NpUMeHeHUs B 2
npouecchbl npoLeccos XUMUNYECKON TexHonoruu. NamensyeHwve:
XUMUNYECKON OCHOBHbIe Crocobbl N3MeNbYeHuns.
TeXHO10rnm PacyeT OCHOBHbIX NapaMeTPOB MaLUWH
L5191 NpoBejeHns NpoLLeccoB
n3menbyeHuns. MNyTn NoBbILLEHUS
NPOV3BOANTENBHOCTU U 3PHEKTUBHOCTU
n3imMmenbyeHuMA.
WToro 3a cemecTp: 4
7 cemecTp
TeopeTnyeckne 0CHOBbI TEMI00OMEHHbIX
npoweccos. MaTemMaTuyeckas
OCHOBbI MOCTaHOBKa U peLleHune 3a4a4m o
Tennosble npouecchbl HeCTaluMOHapPHOM nepeHoce TenJoThl B
3 Tenn00bMeHHbIX 2
1 annapaTtbl NPOLIECCOB TBepAbix Tenax. Bpems nporpesa
TBEPAOro Tena, ypaBHeHune
KOHBEKTWMBHOI0 NepeHoca TemnioThl C
NCTOYHMKaMW Tena.
HeoHOPOAHbIE CUCTEMbI U METOAbI UX
pasgenenunsa. OcaxaeHne nog AencTBNeEM
pa3nyHbIX PakTopoB. PubTPOBaHME:
MeToAbl 1 cnocobbl. KnHeTuka npoecca.
MpoLecch! HeonHOpOaHbIe Llenun n 3afay4m npoueccos pa3aeneHus.
Ocoboe 3HayeHne crnocoboB pasfeneHns
4 Pasnenenns cucTemsl HEeoAHOPOLHbIX CUCTEM MPU peLLeHnm 2
HEOAHOPOHbIX MeTOoAbl NX
cneTem pasneneHs aKosornyeckmx npobnem. MpuHLMnb
BbibOpa MeTOA0B pasfeneHuns un
CpaBHUTENbHbIE OLLEHKMN 3(h(PEKTUBHOCTK
npoueccos pasgeneHns. OCHOBbI
COCTaBNEeHNS MaTepunanbHoro banaHca
NpoL,eccoB pasfeneHuns.
WToro 3a cemecTp: 4
Wtoro: 8
4.2 Copep>xaHue nabopaTopHbIX 3aHATUN
Konuuectso
Tema Copep>xaHue nabopaTopHOro 3aHATUA yacos /
Ne HanmeHoBaHue
nabopaTtopHoro (NepeyeHb ANOAKTUYECKUX eOUHNLL: 4acoB B
3aHATUA paspena -
3aHATUA paccMaTprBaeMblX NOATEM, BOMPOCOB) | 9/1@KTPOHHOM
¢dopme
8 cemecTp
MaccoobmeHHble | MogenuposaHue | MonenuposaHue MacCoObMEeHHbIX
1 npoueccsl u MaCCo0bMeHHbIX | mpoLieccoB B mporpamMmHon cpege UniSim 2
annapaThl npoLeccos Design (PekTugurkaumns buHapHom cmecn)
MaccoobmeHHble | MogenupoBaHue | MonenupoBaHue MacCoObMeHHbIX
2 npoueccsl un MaCCo0bMeHHbIX | mpoLieccos B nporpammHon cpege UniSim 2
annapaThl npoLeccos Design (PekTugurkauuns buHapHom cmecn)




UToro 3a ceMmecTp:

UToro: 4
4.3 Cop,ep)KaHue MPaKTUH4YeCKUXx 3aHATUHA
Konuyecrtso
Tema Copep>xaHue NPaKTUYECKOro 3aHATUSA yacos /
No HauMmeHoBaHue
NPaKTU4EeCKoro (nepeyeHb OAMAAKTUYECKNX €ANHNLL: 4acoB B
3aHATUA pasgena .
3aHATUA pacCMaTpUBaeMbIX NMOATEM, BOMPOCOB) | 3/IeKTPOHHOM
cdopme
6 cemecTp
MexaHun4yeckue un
OcCHoOBBI OCHOBHbI€ 3aBUCUMOCTW 1 pacHeTHble
1 rVAPOMEXaHNHECKNE rmapaBAnKm hopMy bl NPUKNAAHON rMAPaBANKM 2
npoLeccl
MexaHu4yeckue u OnpepgeneHne pexxrMa Te4eHns BOAbl B
Pexxnmbl Te4eHuns -
2 rnipoMexaHunyeckume KULKOCTH UUAMHIOpuYeckomn Tpybe Kpyraoro 2
npoLeccl ceyeHus
WToro 3a cemecTp: 4
7 cemecTp
Tennosble npouecchl | KoxyxoTpybyaTble VI3yeHue KOHCTPYKLM
3 KOXKYX0TPyb4aThbIX TEMNN00OMEHHbIX 2
1 annapaTbl Tenn00bMeHHUKN
annapaToB
WTtoro 3a cemecTp: 2
WToro: 6
4.4. Copep>XaHue caMmocToaTesibHOM paboThbi
Bun Copep>XaHue CaMOCTOATEJIbHOM
HaumeHoBaHue o paboTbi KonuuyecrtBo
CaMOCTOAATEJIbHOU
paspena paboTkl (NepeyeHb OMOAKTUYECKMUX e ANHNLL: 4yacoB
paccMaTprBaeMbIX NOATEM, BOMPOCOB)
6 cemecTp
KoHCNeKTUpoBaHne OCHOBHOWM ©
OOMONMHUTENbHON NUTepaTypbl MO TEMaM:
Knaccugukaums 0CHOBHbIX MPOLLeCcCoB
XUMUYECKNX TEXHOIOM NN, 3aKOHbI
nepeHoca 1 NPUHLN ABUXKYLLEN CUSIbI.
OcHoBbl Teopun Noaobumsa NpoLLeccos u
OCHOBHbIE annapaTtos. PacyeT annapaTos
3aKOHOMEpPHOCTK nepruoanyeckoro n HernpepbIBHOro
CamMocTosiTeNnbHoe 5
npoLLeccoB u obLune I3vyeHme OencTBuUsA. 3aKOHbI COXPaHeHMs MaccChl n 46
NPUHUMNbI pacyeTa Maie nana 3Heprum n nMnyJsibCa - Kak 0CHOBbI
anmnapaToB XMMNYECKON P CcocTaBfieHna 6anaHCOBbIX YPaBHEHWI
TexHosornm (MaTepuanbHbIX 1 TennoBbix 6anaHcos,
6anaHCoB OENCTBYIOLLINX Ha CUCTEMY CUN
1 6aflaHCa KoNMYeCcTBa OBUKEHNSA).
OCHOBHOE KMHETMYECKOoe YpaBHeHNe
SBNEHN NepeHoca. CKOpOoCTb NpoLecca
N ero ABMXYLLAsa cufa, CONpoTUBIEHMe
npoLieccy nepeHoca




OCHOBHbIE
3aKOHOMEPHOCTM
npoueccos n obuime
NPUHLUMUMBI pacyeTa

afnapaTtoB XUMUNYECKON

TexHonormn

MoaroToBKa K
3K3aMeHy

MoAroToBKa Mo 3K3amMeHaLIMOHHbIM
BOMpOCaM pa3fesna

MexaHun4yeckue n
rmapomMexaHnyeckue
npouecchl

CamocTosTenbHoe
n3yyeHue
MaTepuana

KoHCneKkTupoBaHmne 0CHOBHOM U
LOMNOJIHNTENLHOW NIMTEepaTypbl N0 TEMAM:
Knaccudukaumns cua, 4enCTBYOWMX Ha
XNIAKOCTb. KanenbHble 1 ynpyrue
XnAKoCcTu. NoeanbHasa v peasbHas
XNIAKOCTb. MApoAnHaMMKa CNoeB
3epHUCTbIX MaTepunanos. OCHOBHble
XapaKTEPUCTUKN ABVKEHNS KULKOCTEN:
CKOPOCTb NMOTOKA, 06 BEMHbIN 1 MaCCOBBIN
pacxoabl.M mapoanHaMmnyeckme pexmmb
TeYeHUs XXNOKOCTeN B yCNOBUAX
BHYTPEHHEN 1 BHeLUHerk 3ajay
rmapoavHamMnkn. Kpntepuin PenHonbaca.
DNeMeHTbl TEOPUN FMAPOANHAMMNYECKOT O
nonobusa. TpaHCNOPTMPOBaHUE
XXNIAKOCTen 1 rasos. Hacockl 1
BEHTUNATOPSI, X KNacCupmKaumsa v
OCHOBHbIE XapaKTePUCTUKKN. YCTPONCTBA
M NPUHLUMNBI paboTbl NOPLUHEBBIX,
LeHTPOOEXKHbIX 1N 0CEBbIX MALLWH,
MeToAuKa noabopa HacoCoB U
KOMMpPeccopoB

61

MexaHun4yeckue un
rmapomMmexaHnyeckue
npoLecchl

MoaroTtoBKa K
NPaKTU4YeCKnM
3aHATUAM

/3yyeHne TeopeTUyeckoro Matepmana rno
TeMe MNpoBeeHNs NMPaKTUYeCcKoro
3aHATUSA, OhOPMIIEHNE OTYETA

MexaHun4yeckune un
rmgpomMmexaHnyeckue
npoLiecchbl

MoaroToBKa K
3K3aMeHy

MoAroToBKa Mo 3K3aMeHaLIMOHHbIM
BOMpOCaM pa3fesna

WToro 3a cemecTp:

127

7 cemecTp

Tennosble npouecchl n

annapaTbl

CamocTosiTeNIbHOE
n3yvyeHne
MaTepunana

KoHCNeKTupoBaHmne 0CHOBHOWM ©
LOMNOJIHNTENLHOW NIMTEepaTypbl N0 TEMAM:
ObLwime cBeaeHNa 0 TENNOBbLIX NpoLeccax
XMMmn4yeckomn TexHonorun. Nepepada
Tenna TenaonpoBOAHOCTLIO. Mepenaya
Tenna KoHBekumen. Tennosoe nogobue.
TennooThava 6e3 n3aMeHeHUn
arperaTHoro COCTOSAHNSA U C U3MEHEHMEM
arperaTHoro cocTosaHns. KoHCTpyKuun
TennoobMeHHbIX annapaTos..
KoxxyxoTpybyaTblie TENI00OMEHHUKMN.
TennoobMeHHNKIN C KOMNeHCaTopaMMu.
TennoobmeHHUKN «Tpyba B Tpybe»
MnacTmH4YaTble TennoobMeHHNKK. PacyeT
1 BbI6OP TEMI00OMEHHOIO
obopynoBaHus.

50

Tennosble npoueccs! 1

annaparthl

MoarotoBKa K
NPakTU4YeCKnM
3aHATUSAM

N3yyeHne TeopeTUyeckoro matepuana rno
TeMe MNpoBefeHNs NPaKTUYeCcKoro
3aHATUA, OhOPMIIeHME OTYETA

10




TennoBble NPOLLECCHI 1
annapaTbl

MoaroToBKa K
3a4eTy

MoAroToBKa y 3a4eTy Mo BOMpocam
pasgena

MNpouecchl pasgeneHuns
HEeO4HOPOAHbIX CUCTEM

CamocTosATeNnbHoe
n3yyeHue
MaTepuana

KoHCneKTupoBaHmne 0CHOBHOM 1
LOMNOJIHNTENLHOW NIMTEepaTypbl N0 TEMAM:
PasgeneHne HeO4HOPOLHbIX CUCTEM
OCa)kAeHMeM B noJie AeNCTBUSA
NEKTPUYECKNX cul. PUsnyeckne 0CHOBBI
NpoLeccoB pa3aeneHns Heo4HOPOAHbIX
CUCTEM B 3N1eKTpu4eckom none. Cnocobwl
C034aHNA HEOAHOPOAHbIX 3NIEKTPUYECKNX
nonen. NpuHumnuanbHble 0C0beHHOCTH
KOHCTPYKLNA 31eKTPOUIbTPOB,
3JIEKTPOJIN3EPOB "
3NEeKTpoaernapaTopoB

30

MNpouecchl pasgeneHuns
HEeO4HOPOAHbIX CUCTEM

MoaroTtoBKa K
3a4eTy

MoAroToBKa K 3a4eTy Mo BONpPOCaM
pasmena

WToro 3a cemecTp:

96

8 cemecTp

MaccoobMeHHble
MPOLIECChI 1 anmnapaThl

CamocTosAiTeNnbHOE
n3yyeHune
MaTepuana

KoHCNeKTUpoBaHMe OCHOBHOM U
JOMONHUTENLHON NMTepaTypbl N0 TEMaM:
3Ha4YeHne NpoLeccoB MacconepeHoca B
XUMNYECKON TEXHO0rUN ,
Knaccugukaumsa npoLeccoB € y4acTuem
ra3oBOW, XXMUOKOW 1 TBepAon a3
OCHOBHbI€ MPUHLMMbI aHANOr UK MeXxay
npoueccamu Tenao- 1 MacconepeHoca.
CTaTumKa npoueccoB MaccornepeHoca.
OCHOBHbIe 3a4a4u cTaTukn. Cnocobsl
Bblpa)eHMs COCTaBoB ha3. [BmxyLime
CWJIbl MPOLLECCOB MaccornepeHoca.
TepMoaMHaMmnyeckoe paBHOBeCKeE.
OCHOBHbIE 3aKOHbI MeX}a30B0oro
paBHoBecus (Npasuio a3 MN'bbca
DanbToHa, M'eHpy 1 Payns, COBMeLLEHHbIe
3aKOHbI). pachnyeckoe nsobpaxxeHune
COCTOSIHNS paBHOBECKSA Mexay ha3amu
Ans GuHapHbIX cMcTeM (y-X AuarpamMmel)

36

MaccoobMeHHble
MPOLIECChI 1 anmnapaTsl

MoaroToBKa K
nabopaTopHbIM
paboTam

/3yyeHne TeopeTU4eCKoro maTepumana no
TeMe nposefeHust nabopaTopHOWA
paboThkl, 0hopMIIeHME OTHETA

12

MaccoobMeHHble
NpoLecchl 1 annapaThl

BbinonHeHne
KYPCOBOIro NMpoeKkTa

BbINOSIHEHWE Pa3fesioB KYpPCOBOro
npoekTa

40

MaccoobMeHHble
MPOLIECChI 1 anmnapaThl

[MooroToBKa K
3K3aMeHy

MoAroToBKa Mo 3K3aMeHaLVOHHbIM
BOMpOCaMm pasjesna

14

CoBpeMeHHble
npobnemsl B 061acTn
npoLLeccoB u
annapaToB B
XUMMNYECKON U

He(h TEXNMNYECKON
MPOMBILLNEHHOCTM

CamocTosATeNnbHoOE
n3yvyeHne
MaTepunana

KoHCcneKTupoBaHme 0CHOBHOMN 1
LOMNOJIHNTENbHOW IMTEPaTypbl N0 TEMAM:
Pa3pneneHne HEO4HOPOOHbLIX CUCTEM.
MepeMelLnBaHUE B XUOKNX Cpeaax.
Mpouecc pubTpoBaHUA. YCTPONCTBO
GunbTpos. PUbTPOBAHNE ra30B.
®dunbTpoBaHWE NoA LeNCTBUEM
LeHTpobeXXHOM Cnbl

23

11




CoBpeMeHHble
npobnemsl B 061aCTn
npoLLeccoB u
annapaToB B
XUMMNYECKON U

MoaroToBKa K
3K3aMeHy

[MoaroToBKa MO 3K3aMeHaLUNOHHbIM
BOMpocam pasfena

He(h TEXNMNYECKON
MPOMbILLNEHHOCTH

Wtoro 3a cemecTp: 131

UToro:

354

5. NMepevyeHb y4eOHOMU NnuTepaTypbl M y4uebHO-MeTOaMYECKOro obecneyeHms no

AucuunnuHe (Mmopynio)

Pecypc HTb
Ne Bbubnunorpaduueckoe onucaHue CamrTy
n/n P (3BC CamITY,
IPRbooks n 1.4.)
OcHoBHasa nuTepaTtypa
mopomexaHnyeckme nNpoLecchl : Kypc nekumi / CamMmap.roc.TexH.yH-T,
XvMmYeckasa TeEXHONOMMA U NPOMBILLIEHHAs 3KO0rus; coct. J1. M. DNEKTPOHHBIN
1
XXypasnesa.- Camapa, 2017.- 94 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2745
Nekunn no kypcy «Mpouecchl 1 annapaTbl XUMUYECKON TEXHOOMNN»; y
2 | xuMn30AT, 2020.- Pexum noctyna: 3”6";50'*:"'”
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||97816 PeCcyp
OcHoBbI Macconepegayu : Kypc fiekuun / Camap.roc.TexH.yH-T, XuMmyeckas
3 | TEXHOJIOr st U MPOMBILLJIEHHARA KOO NSE; COCT. J1. M. X)XypaBneBa.- Camapa, DNEKTPOHHBIN
2016.- 94 c..- Pexxum gocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2554
Mpouecchl 1 annapaTbl XMMUYECKON TexHonorum. Y.1. F'mapoMexaHmnyeckme
4 | MPOUECCH 1 annapaTbi; AMYPCKNA rocy0apCTBEHHbIN yHUBepcuTeT, 2019.- SNEKTPOHHBbIN
Pexxum poctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||103906
Mpouecchl 1 annapaTbl XMMUYEeCKOon TexHooruu. Yactb 1; benropoackun
5 roCyapCTBEHHbIN TEXHOI0rMYeCcKMin yHuBepeuTteT um. B.I. LLyxoBa, 3bC INEeKTPOHHbIN
ACB, 2016.- Pexxum pgocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||80521
Mpouecchl 1 annapaTbl XMMUYECKON TEXHONOrMN; Ka3zaHCKuiA
6 HaLUMOHaNbHbIN NCCNeA0BaTENbCKUIA TEXHOSIOr MYECKNA YHUBEPCUTET, DNEKTPOHHbIN
2014.- Pexxum pocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtul||iprbooks||62571
JononHuTenbHas nuTepaTypa
lMApaBanyeckoe CONpoTMBIIEHNE CETU : MeTO.YKa3aHus K nab.paboTe no
Kypcy "lMpouecchl 1 annapaTbl XuM.TexHonorun" / Camap.roc. TexH.yH-T, 3 y
: JIEKTPOHHbIN
7 | XuMryecKas TeXHONOMUA 1 NPOMbILLIEHHAs 3KoJiorua; cocT. B. B. acvDC
®ununnos.- Camapa, 2013.- 21 c..- Pexxum pocTyna: PeCcyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1919
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13y4yeHune npouecca TennoobMeHa B TensioobMeHHMKe "Tpyba B Tpybe" :
MeTof. YKa3aHusa K nabopaTopHoi paboTe no Kypcy "lMpouecchl u
annapaTbl XMMUYeCcKux nponssoacTs" / Camap.roc.TexH.yH-T, Xummyeckas

DNEKTPOHHBbIN

NPOMbILLNEHHAs 3K0JI0TnA .- 2-e n3g., ucnp. n gon..- Camapa, 2021.- 54 c..-
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||5338

8 TEXHOJIOr A U NMPOMbILLJIEHHAsA 3KOJ10rus; cocT. B. B. ®unamnnos .- 2-e n3g,., pecypc
ncnp. u gon..- Camapa, 2018.- 23 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3398
MeToAabl pacyeTa NPoOLEeCcCoB M annapaToB XMMUYECKON TEXHOIOr UK 3M1eKTPOHHbIA

9 | (npumepsbl 1 3aga4n); XUMU3OAT, 2020.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||97815 pecypc
Mpouecchl 1 annapaTbl XMMUYECKON TeXHONOruKn. Y.2. TensoBble NpoLECChI y

10 | v annapaTbl; AMYPCKUIN rocyfapcTBeHHbIN yHUBepcuTeT, 2020.- Pexxum S/1EKTPOHHbIN
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||103907 pecypc
Mpouecchl 1 annapaTbl XUMUYECKON TEXHONOTUN; Ka3aHCKNiA

11 HaLMOHaNbHbIN NCCNefoBaTeNbCKUN TEXHOOMNYECKUA YHUBEPCUTET, DNIEKTPOHHbIN
2017.- Pexxum pgocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtul||iprbooks||75637
®ununnos, B.B. MpoLecckl 1 annapaTtbl XUMAUYECKON TEXHOJIOTUN :
cnpaBoYyHWK / B. B. dununnos, B. [. M3mannos; CamapCckui 3 y

9 y JIEKTPOHHbIN

12 | rocynapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET, XUMUYECKasa TEXHOJIOMNS 1

pecypc

HocTtyn obyyatowmxcs K 9P HTB Caml'TY (elib.samgtu.ru) ocyuiecTBnseTcs nocpencTBOM NEKTPOHHON
NH(OpMaLMOHHON 0bpa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposto.

6. NMepeueHb MH(.I)OpMaI.I,MOHHbIX TEeXHOJIOruH, UCcnoJibdyeMbiX Npum oCyLlecCTBJIEHUN

nporpaMMHOro obecneuyeHus

oﬁpasoBaTeanoro npouecca no gucuunijivHe (MOAyﬂIO), BKJ1lO4Yaa nepe4vyeHb

Mpn NPoOBeAEHNN NEKLMOHHbIX 3aHATWIA UCMOMb3YEeTCS MybTUMeAniiHoe 060pyA0BaHME.
OpraHn3oBaHoO B3auMoaeicTere obyyatowerocs n npenofaBaTeNis C UCMOJb30BAHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTelbHON Cpefbl YyHUBEPCUTETA.

No Cnocob
HauMeHoBaHue MpoussoauTesnb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas Microsoft
1 . JInueH3noHHoe
cucTema (3apybexkHbin)
AO «JlabopaTopun
2 | AnTuBmpyc Kaspersky EndPoint Security Kacnepckoro» JInueH3noHHoe
(OTevyecTBEHHbIN)
MporpammHoe obecneyeHne AO «AHTUNNarvaTt»
3 o JInueH3noHHoe
«AHTUMMNArnaT.OKCnepT» (OTeyecTBEHHbIN)
MNoppaspeneHue
RPMS (Cnctema MoaenMpoBaHus NPOMBbILLIEHHON
4 | He(pTenepepabaTbiBalOWEr0 N HEDTEXMMUYECKOrO | aBTOMaTM3auum JInueHsnoHHoe
Nnpon3BOACTBA) Honeywell
(3apybexHblii)
5 | Microsoft Office 2013 Microsoft . JInueH3noHHoe
(3apybexHbii)
3A0 «CogT/lanH
MaTeMaTnyeckoe nporpamMmmHoe obecrneyeHmne .
6 Tpeng» JInueH3noHHoe
Mathcad .
(3apybexHblii)
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MporpamMmmHoe obecrnevyeHne ans 3A0 «CothT/lamH
7 | nporpaMmMmpoBaHuns, YUCEHHbIX PacyeToB U Tpeng» JInueHsnoHHoe
BM3yanm3auum pesynbtaTtoB Matlab (3apybexHbin)

7. NMepeveHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOM ceTu «UHTepHeT»,
npodeccuoHanbHbiX 6a3 AaHHbIX, UHHOPMALLMOHHO-CMPABO4YHbLIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue Pexum pocTtyna
1 [KoHcynbTaHT natoc | http://www.consultant.ru Pecypcel OTKpbITOrO
[0CTyna
Scopus - 6a3a AaHHbIX 3apybexHbie 6a3bl
2 | pedpepaToB u http://www.scopus.com/ OaHHbIX
OrpaHU4YeHHOro
LUTUPOBAHUS
[oCTyna
KOHCY b TaLVIOHHBI Pecypcbl OTKpbITOro
3 | ueHTp Matlab http://matlab.exponenta.ru yp P
S E [oCTyna
Simulink
4 | POCMATEHT http://www1.fips.ru/wps/wcm/connect/content_ru/ru Pecyp;zlcc;%gbworo
s | Poccuiickuit http://www.chemport.ru/ Pecypcbl OTKPBLITOr0
XUMUYECKUI NopTa [OCTyna

8. OnucaHuMe MaTepuanbHO-TEXHMYECKOMN Da3bl, HeOOXoa4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca nNo AucuuniauHe (mogynio)

JleKuOHHbIE 3aHATUSA

AyounTopun ANna NeKUMOHHbIX 3aHATUN YKOMMAEKTOBaHbl Mebenbio 1 TEXHNYECKNMN
cpeacTeamm obydeHus, Cnyxalmnmm ans npeacrtaBaeHns y4ebHon nHhopmaumnm 60abLI0N
ayantopun (Habopbl AEMOHCTPALMOHHOro obopyaoBaHus, y4ebHo-HarnsgHble nocobus,
TemMaTnyeckne WICTpaLum).

TexHnyeckne cpeacTtsa obyyeHuns, cnyxalwme ons npeactaBaeHns y4ebHom nHhopmaumm
6onbLion ayantopun, Habop AEMOHCTPaLMOHHOrO 060pyA0BaHMA: 3KpaH, MPOEKTOP,
NepeHOCHOWN HOYTOYK.

Habop y4yebHo-HarnaaHbix nocobun, obecneymBaolmnx TeMaTUYECKNE UNOCTPaALIAN,
COOTBETCTBYOLWME paboynm y4ebHbIM NnporpaMmMmam AUCLUMINH: KOMIJIEKT NJakaToB
«Xumnsa» 560x800 MM,

Cneunann3mpoBaHHas Mebenb: 27 Yy4eHUYEeCKUX NapT, CTON U CTYN AAs NpenogaBaTens,
Tymba, oocka.

MpakTuyeckue 3aHATUA

AyauTopumn gns NPakTUYeCKUX 3aHATUMA YKOMMNEKTOBaHbI CNeunann3vpoBaHHon Mebenbio 1
TeXHNYEeCKMMU CcpeacTBamm obyyveHuns.

TexHu4yeckne cpencTsa obyyeHus, cnyxawue ons npeacraBneHns y4ebHom nHgpopmaumm
6onbLon ayantopum, Habop AeMOHCTPaLMOHHONO 06opyAOBaHMSA: 3KpPaH, MPOEKTOP,
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http://www.consultant.ru
http://www.scopus.com/
http://matlab.exponenta.ru
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http://www.chemport.ru/

NepeHOCHOWN HOyTOYK.

Habop y4yebHo-HarnsaHbix nocobun, obecneymBaomx TeMaTUYeCKMe UoCTpaLmm,
cooTBeTCTBYOWME paboynM y4ebHbIM NporpaMmmam ANCLUMINH: KOMMJIEKT MJ1akaToB
«Xnumunsa» 560x800 mmM.

CneunannsnpoBaHHas Mebenb: 14 y4eHNYeCKnX CTOJIOB, 28 YYEHUYECKMX CTYNIbEB, CTOM U
CTYN ANs npenogaBaTens, A0cCKa.

JlabopaTopHble 3aHATUA
NabopaTtopusa Ne 3 « JlabopaTopusd nNpouLeccoB M annapaToB XWUMUYECKOW
TEXHO0rNn».

TexHu4yeckne cpenctBa obyyeHus, cnyxawume ons npeacraBneHns y4ebHom nHgpopmaumm
6onbLon ayantopmm, Habop AeMOHCTPaLMOHHOrO 06opyAOBaHNS: 3KPaH, MPOEKTOop,
NepeHOCHOWN HOYTOYK.

CneumnannsnpoBaHHas Mebenb: 23 y4eHNYecknx cTona, 46 y4eHNYecknx CTySIbeB, CTON U
CTYyN ONa npenofasaTens, A0CKa.

JNlabopaTopus ocHalleHa 0bopyaoBaHMEM: yCTaHOBKaMK: "TnapaBanvyeckoe ConpoTMBAEHNE
cetn", "icnbiTaHne LeHTpobexHoro Hacoca", "N3yyeHune TennoobMeHa B Ten00bMeHHMKe
"Tpyba B Tpybe", "M3yyeHne npouecca pekTudmnkaumm bnHapHom cmecn".

Cneunanm3mpoBaHHasa Mebenb: 9 cT0/10B, 16 CTynbEB, CTON U CTY/N NpenodaBaTens; AOCKa
MarHWTHO-MeioBas, WKad, NepeHoCHON HOYTOYK, IKpaH.

CaMocTosATenbHas pabora

MomelLeHVe A5 NPOBEAEHUS CAMOCTOATENbHON PaboThbl OCHALLEHO KOMMbOTEPHbLIM 060pyLOBaHNEM C
NOAKJIIOYEHNEM K CeTn «/IHTepHeT» 1 ¢ LOCTYMNOM K 371eKTPOHHO-MH(OpPMaLMoHHOW obpa3oBaTebHON cpefe
CamI'Ty.

Cneuwnanm3mpoBaHHasa Mmebenb: 11 KoMMblOTEpPHbIX CTOM0B, 11 Kpecen, 4 cTona, 8 CTyNbeB, CTON U CTyN
N5 npenoaaBaTens.

MakeT NpUKAagHbIX MPOrpaMMHbIX MPOAYKTOB:

- Microsoft Windows 8,1 Professional;
- Microsoft Office 2013;
- Kaspersky Endpoint Security ons 6usHeca - CtaHgapTHbIn Russion Edition;
- CnpasoyHasn lNMpasoBasa Cuctema KoHcynbTaHT Mg
- MaTemaTunyeckoe nporpamMMmHoe obecneveHne Mathcad;
- MporpamMmHoe obecneyeHne gns NPorpaMMMpoBaHns, YNCTIEHHbIX PacyeToB U BU3yaan3auum
pe3ynbTaToB Matlab;
- MakeT nporpamMmmHoro obecneyvenus UniSim Design.

9. MeTopgunyeckue MaTepuaibl

MeTogunyeckue pekoMeHgauunn rnpun pa60Te Ha JIEKUUU

[lo NeKummn CTyaeHT OO0JKEH NMPOCMOTPETh y4ebHO-MEeTOANYECKYIO U Hay4YHYIO NUTepaTypy Nno TemMe
Nekunn ¢ TeMm, 4Tobbl UMeTb NpeacTaBeHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen Havanom nekuum obyvatowmmcs coobllaeTcs TeMa NeKuumn, nNaaH, BONPoChl, noajexaliune
PAacCMOTPEHMNIO, AOBOASATCS OCHOBHbIE UTEPATYPHbIE NCTOYHUKK. Becb y4yebHbIi MaTepuas, coobliaembiin
npenofaBaTeneM, LO/DKEH HE MPOCTO MNPOCAYLWMBATLCA. OH A0/KEH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbIC/IEH, MOHAT, 3ahMKCUPOBaH Ha ByMare v 3akpenseH B naMsaTu. Mpuctynas K CayLiaHnio HoBoro y4ebHoro
MaTepuana, nosie3HO MbICJIEHHO YCTAHOBUTL €ro CBA3b C paHee M3yyeHHbIM. Ciens 3a TEXHUKON YTeHus
NeKUMn (aKLEHT Ha CYLEeCTBEHHOM, MOBbILLIEHME TOHA, U3MEHEHWE PUTMa, Nay3a 1 T.M.), Heobxonumo BCnen 3a
npenofaBaTesieM YMeTb BblAEeNsATb OCHOBHbIE KaTEropuu, 3aKoHbl U ONPeaensiTb X CofepXKaHue, npobnemsi,
npeanosiaraTe UX BO3MOXHbIE PELUeHNs, A0Ka3aTeNbCTBa M BbIBOAbI. OCyUleCTBAAS Takyt paboTy, MOXHO
3Ha4YnTeNbHO 0bnerynTb cebe NoHUMaHUe y4ebHOro MaTepuana, ero KOHCNeKTUPoBaHUE 1 AajbHellee
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n3yyeHue.

KoHCcnekTupoBaHMe nekuun no3sonseT obpaboTaTb, CUCTEMATM3NPOBATbL M Jyylle COXPaHUTb
NosyYeHHY MHDoPMaLNo C TeM, 4Tobbl B ByaylWeM MOXHO Obls10 BOCCTAHOBUTb B MaMsATU OCHOBHbIE,
coaepxaTesibHble MOMeHTbI. TUNnYHasa ownbka, coBepluaemMas 0byyatoLwmnmMcs, 4OC0BHOE KOHCMEKTMPOBaHME
peyn npenogaBaTens. Kak npasufio, Npu 3anucu «CJa0BO B C/OBO» He OCTAeTCs BpeMeHU Ha obayMbiBaHue,
aHann3 N cUHTe3 Hpopmauun. OTbrpas Hy)KHY MH(OPMaLIUIO, FTNaBHbIE MbICW, NPOBAEMbI, pelleHns 1
BbIBOMbl, HEOBX0AMMO COKpaLlaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIErKO B HEM
pa3obpaTbcs. XKenaTesbHO OCTaBUTb B paboynx KOHCMEKTaxX MoJsi, Ha KOTOPbIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEKOMEHIOBAHHOW NMTepaTypbl, LOMOJHSAOWMNE MaTepuan MNPOCAyLWaHHOW NeKuun, a Takxe
nogyepkmBatowme ocobyto BaXXHOCTb T€X UMM MHbIX TEOPeTUYeCcKnX noJioXKeHnn. C OKOHYaHUEM NeKLun
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLUeHHON. HYyXXHO elle BOCCTAaHOBUTb OTAE/bHbIE MECTa,
NPOBEPUTb, BCE SN MOHSATHO, YTOYHUTb YTO-TO HA KOHCYAbTaLMM U T.M. C T€M, YTOObl KOHCNEKT MOl ObIThb
MCMONb30BaH B MPOLLECCe NMOArOTOBKM K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, 3k3aMmeHy. KOHCNeKT nekuun -
He3aMeHNMbI y4ebHbIN JOKYMEHT, He0bX0AUMBIN A8 CaMOCTOATESIbHON paboThl.

MeTognyeckue pekomMeHOauunn rpun rnmoaroToBKeE pa60Te Ha MNPaKTN4YECKOM
3aHATUNN

MpakTuyeckme 3aHATUS N0 AUCLUMNINHE NPOBOAATCS B LEeNax BblpabOTKU MPaKTUYECKUX YMEHUIA U
NprobpeTeHNs HaBbIKOB B PELLIEHUN NPOGECCUOHANbHBIX 3aay.
PekoMeHAyeTCs cneayioLlas cXxema NoAroTOBKM K NPaKTUYECKOMY 3aHATHIO:
1. 03HaKOMJIEHME C MNJIAHOM MPAKTUYECKOro 3aHATWS, KOTOPbLIA OTpakaeT COAep)XaHue
NpeasoXeHHOW TeMbI;
2. npopaboTKa KOHCMEKTa NeKLuw;
3. YTeHne peKOMeHA0BaHHON MTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI MJlaHa NMPakTUYECKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbIX 3afaHWiA, 3a4a4 1 ap.

MoaroTtoBka obyvatoLWwerocs K MpakTMYeCKOMY 3aHATUIO MPOM3BOAUTCA MO BOoMpocaM, pa3paboTaHHbIM
ONS Ka)KLOW TeMbl NMPakTUYEeCKUX 3aHATUN KU (nnn) nekumn. B npouecce NoAroTOBKM K MPaKTUYECKUM
3aHATUAM, Heobxooumo obpaTnTb ocoboe BHUMaHME Ha CaMOCTOATENIbHOE M3y4YeHMe pPeKOMeHL0BaHHOM
IMTepaTypsbl.

PaboTa CTyLeHTOB BO BpeMS MPaKTMYECKOro 3aHATUSA OCYLLECTBASETCSA Ha OCHOBE 3afaHui, KOTopble
BblAatoTCca obyyaloWmMmMCcs B Havyale UnM BO BPeMS 3aHATUA. Ha MpakTUYeCKUX 3aHATUSX NMPUBETCTBYETCS
aKTWBHOE y4acTne B 06CYXOAEHUN KOHKPETHbIX CUTyaLuin, cnocobHOCTb Ha OCHOBE MOJYYEHHbIX 3HAHWNA
HaxoOuTb Haubonee 3HEKTUBHbIE PELIEHUA MOCTaBAEHHbIX Npobnem, ymMeTb HaXOAUTb MOJIE3HbIN
LOMOJNIHUTENIbHLIN MaTepuan No TeMaTuke 3aHATMIA. Obyyvatowmmca Heobxoammo obpallaTb BHMMaHWeE Ha
OCHOBHbIE MOHATUA, a/IFOPUTMbI, ONMPELENATb NPaKTMYECKYI0 3HAaYMMOCTb pacCMaTpPMBaEMbIX BONPOCoB. Ha
NPaKTUYeCKMX 3aHATMAX obyYatomecs OOKHbl YMETb BbIMOJHUTL pacyeT Mo 3afaHHbIM MapaMeTpaM uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3amaHns MoryT ObiTb FpynnoBbie ©
NHOMBMAYaANbHbIE. B 3aBUCMMOCTU OT CIOXKHOCTY Npeasiaraemblx 3a4aHuUin, Lenen 3aHatmsa, obuien noaroToBKy
obyyatoLmMxcs npenoaaBaTesib MOXET NoJCKa3aTb 00yYaoLWNMCS aNropuTM peLlleHns nan nepsoe AencTeue,
U yKasaTb obliee HanpaBsieHNe pacCyXAeHun. MonyyeHHble pe3ynbTaTbl 06Cy)XAalTCa C NO3NLMUIA UX
a[leKBATHOCTMN MM 3PPEKTUBHOCTM B PaCCMOTPEHHON CUTYyaLMN.

MeToaunyeckmne pekomeHgauum npu paborte Ha nabopaTOPHOM 3aHATUN

MpoBeneHne nabopaTopHo/ paboTbl LENNTCA Ha ABE YCJAOBHbIE 4acTW: TEOPETUYECKY U
NPaKTUYeCKyio.

HeobxoANMbIMU CTPYKTYPHBLIMW 3N1EMEHTAMU 3aHATUA ABNAOTCS NpoBeaeHne nabopaTopHo paboThl,
NpoBepKa YCBOEHHOro MaTepuana, BKoYatoLas 06cyKieHne TeopeTU4eCcknx 0CHOB BbIMOJHAEMOW PaboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBWI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNIA MHCTPYKTaX Mo
1Crnonb30BaHWIO Heobxoaumoro obopynoBaHus. MpenonaBaTeslb KOPPEKTMPYET AeATeNbHOCTb 0byyatoLlerocs
B mpouecce BbiMosHeHUs paboThl (Nnpu HeobxoaumocTwu). Mocne 3aBeplieHns nabopaTopHON pPaboThl
NoABOAATCS UTOMW, 06CY)KOATCS pe3ynbTaThl AeATENbHOCTY.

Bo3MOXHbI crenytowmne GopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHaA, rpynnoBas u
nHAMBMAYyanbHasa. Mpn GPoHTaNbHON OopMe BLIMOJHAETCS OflHA W Ta xe paboTa (NpyM 3TOM BO3MOXXHbI
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pa3JfinyHble BapuaHThbl 3agaHuin). Mpu rpynnoson opme paboTa BLIMOAHAETCS rpynnon (KomaHgon). Mpu
NHAMBMAYaNbHOWN hopMe 0By4atoLLMMNCA BbIMOAHATCS UHAMBUAYaNbHbIE paboThl.

Mo kaxpom nabopaTopHon paboTe MMEKTCA MeTOAWYECKME YyKa3aHWS MO WX BbIMOJHEHNUIO,
BKJlOYaloWMe Heobxoammbll TeOpeTUYeCKUA 1 MpPaKTUYeCKUA MaTepuan, copepXxawue 3NeMeHTbl U
nocnenoBaTesbHY0 UHCTPYKLNIO MO NpoBeAeHNIO BbIOpaHHOM paboThbl, MHAMBUAYA/bHbIE BapUaHTbl 3aaHun,
TpeboBaHms 1 hopMy OTHETHOCTM MO faHHOW paboTe.

MeToaun4yeckme pekoMeHgaLumMm no BbINOJIHEHWNIO caMoCTOoATENIbHOW pa6OTbI

OpraHusaumnsa caMocToAaTeNbHOW paboTbl 06y4YaLWMXCS OPUEHTUPYETCSH Ha aKTUBHble METO.b
oBnafeHnsd 3HaHWAMW, pPa3BUTUE TBOPYECKMX CMNOCOOBHOCTEN, Mmepexoh OT MNOTOYHOro K
UHOVBUAYANN3MPOBAHHOMY 0By4YeHMI0 C y4eToM noTpebHoCTel 1 BO3IMOXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ yyebHukamu, y4ebHbIMK NocobusMu, Hay4yHOM, CNPaBOYHOW NNTEpPaTYypoN,
MaTepranaMm Nnepuoanyeckux n3gaHun n HTepHeta asnseTca Hanbonee ahheKTUBHLIM METOAOM MOJTyHeHNs
LOMONHNTESIbHbIX 3HaHWIN, NMO3BONSET 3HAYNTENBHO aKTMBU3MPOBATb NMPOLECC OBAALEHUSA UHDOPMaLNEN,
cnocobecTByeT 6osee rayboKOMy YCBOEHUMIO U3yYaeMoro matepuana. Bce HoBble MOHATUSA MO U3yYaeMon Teme
HeobX0AMMO Bbly4UTb HaU3yCTb U BHECTW B M10CCAPUiA, KOTOPLIA Lienecoobpa3Ho BeCTU C CaMOro Ha4vasla
N3y4YeHuns Kypca.

CamocTosATenbHas paboTta peanmsyeTcs:

® HenocpeACTBEHHO B MpoLecce ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsxX, NPaKTUYECKUX 3aHATUSAX;

® B KOHTaKTe C NpenofaBaTesieM BHE PpaMOK pacnuncaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BOMpocaM, B XO04€ TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN
3a[,0JDKEHHOCTEN, NPY BbINOJIHEHUN UHAUBUAYAbHBIX 3a4aHUA U T.4.;

e B BubNMoTeKe, AOMa, Ha Kadenpe npu BbIMOAHEHUN 0ByYalOWMMCS YHeOHbIX U NPaKTUYECKMX
3ajay.

O eKTUBHBLIM CPeACTBOM OCYLLIECTBAEHMS 06y4YaloWwmMMCs camMoCTosaTenbHOW paboThl fBASETCS
3/IeKTPOHHaA MHGOpMaLMoHHO-06pa3oBaTebHAs Cpefla YHMBEpPCUTETa, KOTopas obecnevymBaeT JOCTYN K
y4yebHbIM nnaHaMm, paboynm nporpammaM OUCUUNAWMH (MOAyneRn), NPakTUK, K N3gaHnsM 3N1eKTPOHHbIX
B6UBNNOTEYHBIX CUCTEM,

10. ®oHA OLLEHOYHbIX CPEeACTB NO AUCUUNIKMHE (Moaynio)

®oHJA OLLEeHOYHbIX CPeACTB NpefcTaBssieH B npunoxeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
51.0.03.09 «IMpouecchl 1 annapaThl XMMUYECKOW

TexXHonornm»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.03.09 «Mpoueccbl 1 annapaTbl XMUMUYECKOU TEXHOJIOTUUN»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT
Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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18.03.01 Xummn4yeckass TexHO0rns

TexHoNorns XMMn4eCckKnx npon3BoacTB

Bbakanasp

3ao04Has

2023

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

Kahegpa "XuMnsa n xmmMmmnyeckas TexXHos0rmns
(HO-XT)

Kaghegpa "XuMns n xmmMmmnyeckas TeXHo0rns
(HO-XT)

396/11

3a4eT, dK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HauMeHoBaHue (3HaTb, yMeTb, BNaAeTb,
Kop u Kopn, u» HauMeHoBaHue
KaTeropum COOTHeCeHHbIe C
HaMMeHoBaHUue MHAMKATOpPA OO0CTUXXEHUSA
(rpynnbi) WHAMUKATOpPaAMMU
y KOMMNeTeHLU U KOMMNeTeHLU U
KOMMEeTeHU ! DOCTUXKEHUSA
KOMNeTeHLUu)
ObLenpodeccrmoHalbHble KOMNETEHLMM
OMNK-4 CnocobeH
obecneynBaTth
npoeeneHune
TEXHOJIOrMYeCcKoro
npotecca,
NCNosb30BaTb
crone3osa BnageTb HaBblkaMu
TexHn4yeckune y
CpencTsa Ans OCYLLECTBIEHNA NU3MEHEHWI
KEHT ons OMnK-4.1 Ncnonb3yet napameTposB
P TexXHUYeCcKue cpencTea ans TEXHOJI0rM4yeckoro npouecca
NHxxeHepHasa n napamMmeTpoB
KOHTPOJ1 MapaMeTpoB N 3KCnayaTaumm
TeXHOJIornyeckasa | TEXHONOrMYEeCKoro
» TEXHOJI0rMYeCcKoro npouecca, | TeXHoJIorn4yeckmnx annapaTos
noaroToBKa npouecca, CBONCTB

Cblpbs Y FOTOBOM
npoAyKLmu,
OCYyLLeCTBNATb
N3MeHeHune
napameTpoB
TEXHOJI0rM4eCcKoro
npowecca npu
N3MEeHeHnN
CBOWCTB CbIpbA

CBOWCTB CbIPpbS U FTOTOBOM
npPoAYyKLUMM

MPU OTKJIOHEHUSIX OT
YCTaHOBJIEHHbIX HOPM C
cobniogeHnem TpeboBaHMM
6e3onacHoOCTM

3HaTb OCHOBbI MPOBEAEHUS
TEXHOJI0rMYECKMX NPOLLeCcoB
XUMUYECKON TEXHONIOrUN B
COOTBETCTBUU C
TEXHOJI0rNYECKUM
pernameHToMm

YmeTb obecneynBaTb
npoBefeHne
TEeXHOJI0rM4ecKoro npowecca
1 3KCnyaTaumio
TEXHOJIOrM4ecKoro
obopypnoBaHus B
COOTBETCTBUN C
TEXHOJIOTNYECKUM
pernaMeHToM K
YyCTaHOBNEHHbLIMW HOPMaMW

OlMNK-4.3 CrnocobeH
OCYLLECTB/ATb M3MEHEHUNE
napameTpoB
TEeXHOJIOrMYyeckoro npotecca
npv U3MEHEHUN CBOWCTB

Cblpbs
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BnaneTb HaBblKaMu
CMOJ/Ib30BaHNA TEXHNYECKMX
CPenCTB KOHTPOSIA 3a
napameTpamm
TEXHOJI0Tr4YeCKOoro npoLiecca




3HaTb HOMEHKJTATYPY 1
NPUHLNN OENCTBUSA
TEXHNYECKUX CPpeacTB Ons
KOHTPO/IS MapaMeTpoB
TEXHOJIOrMYEeCKMX anmnapaTos
n obopynoBaHMA

YMeTb KOHTPOIMPOBaTh
napameTpbl
TEXHOJI0rM4YeCcKoro npoLecca,
CBOWCTB CbIpbS U FOTOBOW
npoayKLUmm

YHuUBepcanbHble KOMNeTeHuuun

Pa3spaboTka u
peanusauus
NPOEKTOB

YK-2 CnocobeH
onpenenaTb Kpyr
3a4a4 B paMKax
MOCTaBJIEHHOMN
uenn n BbibupaTb
ONTUMaJIbHblE
cnocobbl nx
peLleHNs, NCX0as
13 OEeNCTBYHIOLLNX
MPaBOBbIX HOPM,
NMELLMNXCS
pecypcoB u
OrpaHNyeHnn

YK-2.1 ®opmynupyeT B
paMKax NocTasJIeHHOW Lenu
NpoeKTa COBOKYMHOCTb
3afay, obecneynBaowux ee
LOCTUXEHNe

BnaneTtb HaBblKamMu
pa3paboTKm 1 peanmsaumm
MPOEKTOB Mo npoLeccam
XVIMUYECKON TEXHONOTUN 1
pacyeTa TEXHONOrM4eCKoro
obopyLoBaHWA, y4nTbIBaSA
LEeNCTByloLMe NPaBOBbLIE
HOPMbI N NMetLLECs
yCNI0BMSA, pecypchbl 1
OrpaHuYeHns

3HaTb OCHOBHbIE MOHATNSA 1
MeTOoAbl MaTEMaTUYECKOr0
aHan3a n MmaTeMaTU4eCKomn
CTaTUCTUKN and Bbibopa
ONTUMabHbIX CNOCO60B
peLLeHNs NOCTaBNEHHbIX
3a4a4 Npu oCcyLecTBAEHUN
npoeccMoHanbHOM
nesaTeNbHOCTU; OCHOBBI
Teopun nepeHoca NMnNysbCa,
TenJsia u Macchl; MPUHLMMLI
(hnsnyeckoro
Mo4ennpoBaHma
XUMUKOTEXHOJIOrNYECKNX
npoLLeccoB 1 annapaTos

YMeTb onpenensaTb B paMKax
NOCTaBJ/IEHHOW L& MPoeKTa
COBOKYMHOCTb 3adau,
obecneymBatoLLnX ee
OOCTUXKEHMe; BbIbUpaThb
3(ppeKTMBHbIE, ONMTUMaJIbHbIE
cnocobbl pelleHns 3aaayd no
NPOEKTUPOBAHMIO annapaTos
N XUMUNKO-TEXHOJIOTNYECKNX
npoLeccos

Manuu,a COOTBETCTBUA OLEHOYHbIX CPencTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM

oby4yeHus
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Kopn nHpoukaTopa
DOCTUXEeHMUsA
KoMMneTeHuuun

Pe3ynbTaThl 06yueHus

OueHoYHble
cpeacTBa

TeKyLiun
KOHTpON
b
ycneBae
MOCTH

Mpomex

yToYHas

aTTecray,
us

OCHOBHble 3aKOHOMEPHOCTHU NPOLLECCOB U obwue NMPUHUMUMNDbI pacyeTa annapaToB XUMUYECKON TEXHOJIOTUM

OlK-4.1 Ucnonb3yeT
TeXHUYeckune
cpencTsa A
KOHTPOJIS NapaMeTpoB

3HaTb OCHOBbI NPOBEAEHNSA TEXHONOMNYECKUX
NpoLLeccoB XMMNYECKOW TEXHOIOM N B

Bonpochkl K 3Kk3amMeHy HeTt Ha
TEXHOJIOrNYeCKoro COOTBETCTBMUU C TEXHOJIOrMYECKUM
npowecca, CBONCTB persiaMeHToM
CbIpbsi U FOTOBOW
npoayKuun
BnapeTtb HaBblKaMU OCYLLLECTBNEHUS
N3MEeHEeHWI NapaMeTpoB TEXHOOMNYECKoro
npouecca n aKCnayaTauum TEXHONOr NYEeCKNX
annapaToB Mpu OTKJIOHEHUAX OT
YyCTaHOB/IEHHbIX HOPM C cobnogeHnem
TpeboBaHuii 6e3onacHoOCTU
YMeTb obecneymBaTh NpoBefeHme
TEXHOJIOrMYeCKOoro npoLecca 1 aKkcnayaTauuto
TexHosorm4yeckoro obopyoBaHns B
COOTBETCTBMUU C TEXHOJIOMMYECKUM
persiaMeHTOM 1 YyCTaHOBJIEHHBIMU HOPMaMU
OlK-4.3 CrnocobeH
OCyLLEeCTBAATb
2:“;:;3:338 YMeTb KOHTPOMPOBaTb napameTpbl
TEXHOJIOrMYeCKoro npoLecca, CBONCTB CblPbS
TEXHOJIOMNYECKOoro »
1 rOTOBOW MPOAYyKLMK
npouecca npu
N3MEHEHNN CBOWCTB
CbIpb$
BnapeTtb HaBblKaMU NCNOJIb30BaHUS
TEXHUYECKUX CPeACTB KOHTPOJIA 3a
napameTpaMn TEXHONOrMY4eCKoro npouecca
3HaTb HOMEHKATYpy W NPUHLMN LeNCTBUS
TEXHUYECKUX CPeACTB AJ1s KOHTPOJIA BOMpPOCH! K K3aMeHy Het Ia
napamMeTpoB TEXHOJIOMMYECKMX annapaTos n
obopyaoBaHus
3HaTb OCHOBHbIE NMOHATUA Y METOAbI
VK-2.1 MaTeMaTU4eCKOro aHaan3a u MaTeMaTU4eCKon
5 F;aMKaXOpMy”MpyeT CTAaTUCTVKK ANd BbIbopa oNTUMabHbIX
y CnocoboB peLleHns NOCTaBEHHbIX 3aay npu
NOCTaB/IEHHON Lenn o
OCyLLEeCTBAEHUY NPOECCUOHANTbHOW
npoeKkTa Borpockl K 3Kk3aMeHy Het Ja

COBOKYMHOCTb 3aay,
obecrneynBaoLLnX ee
LOCTUXKEHNe

NesTeNbHOCTN; OCHOBbI TEOPUU NepeHoca
UMMYJbCa, TeMa U MacChl; MPUHLUNMbI
(h1314eCcKoro MoaeNnpoBaHNs
XUMUKOTEXHOJIOMMYECKMX MPOLLECCOB 1
annapaTos

Bnapertb HaBbikaMun pa3paboTku 1
peann3aLmy NpoeKkToB Mo npoueccam
XMMUYECKO TEXHOJIOTWMN 1 pacyeTa
TEXHOJI0rn4eckoro obopyAoBaHus, y4nTbiBas
LENCTBYIOLLVE NPaBOBbIE HOPMbI 1 UMetoLLnecs
YC0BWS, PECYPChI 11 OFpaHUYeHUs

YMeTb onpefensTb B paMKax NMoCcTaB/EHHON
LeSIn NPOoeKTa COBOKYMHOCTb 3afav,
obecneynBatoLmx ee fOCTMIKEHNE; BbIOMPaTL
3hheKTUBHbIE, ONTKMaJIbHbIE CMOCOObI
peLleHns 3aay no NPOeKTNPOBAHMIO
annapaToB U XMMUKO-TEXHOIOMMYEeCKMX
npoLLeccos
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MexaHuuyecKkue U ruppomMmexaHuyeckue npoueccbl

OMK-4.1 Ncnonb3yeTt
TexHu4eckune
cpencTea Ans

BnapeTb HaBblKaMu OCYyLLECTBJIEHUA
N3MEHEHNI napaMeTpoB TEXHOJIOTNYeCKOoro

OT1yeT o
npoLecca n 3KCryaTauny TEXHOOr N4eCcKnx
KOHTpPONIA NapaMeTpos | MpoLl yarau NpPakTU4eckum Ha HeTt
TEXHOJI0rNYeCcKoro annapaToB Mpu OTKJIOHEHNAX OT 3aHSTYSM
npowecca, CBOMNCTB YCTaHOB/IEHHbIX HOPM C CobII0eHNEM
CbIpbsi U FOTOBOW TpeboBaHuin 6esonacHoOCTU
npoayKuun
3HaTb OCHOBbI MPOBELEHNA TEXHOIOMNYECKMX
NpoLLeccoB XMMNYECKON TEXHONOrNK B
pou Bonpockl K 3K3ameHy HeTt Ha
COOTBETCTBUU C TEXHOJIOMNYECKUM
pernamMeHToM
YMeTb obecrneynBaTh NpoBeLeHne
TEXHOJIOrM4ecKoro rnpouecca n akcryataumio | OTyeT no
TexHosormyeckoro obopyAoBaHuA B NpaKTUYeCcKum Ja Het
COOTBETCTBMU C TEXHOJIOMMYECKUM 3aHATNAM
persamMeHTOM 1 yCTaHOBIEHHbIMU HOPMaMU
OMNK-4.3 CnocobeH
OCYyLLEeCTBAATb
N3MeHeHune
HaDAMETDOB YMeTb KOHTPOIMPOBaTbL NapaMeTpsbl OT4yeT no
TE)F()HOI'IOFpVI‘-IECKOI'O TEXHOJIOrMYeCKoro npoLecca, CBONCTB Cbipbs | MPaKTUYEeCKUM Ja Het
1 FOTOBOW MPOAYKLMK 3aHATUAM
npoecca npu
N3MEHEHNN CBOWCTB
Cblpb$
3HaTb HOMEHKIATYpPY W NPUHLNN LeACTBUS
TEXHUYECKNX CPeACcTB A5 KOHTPONA
pen A P Bonpockl K 3K3ameHy HeTt Ha
napamMeTpoB TEXHOOMMYECKMX annapaToB u
obopynoBaHus
BnapeTb HaBblkaMy 1CMO/b30BaHMA OtyeT no
TeXHUYECKUX CPeACcTB KOHTPONA 3a NPaKTU4eCKUM Ja Het
napameTpaMm TEXHONOrMYeCKoro npouecca 3aHATNAM
YK-2.1 ®opmynmpyeT
B DaMKax PMy/mpy BnapeTtb HaBbikaMu pa3paboTku 1
P . peanu3auunm NpoeKToB Mo npoLeccam
NMOCTaBJ/IEHHON Lenn . OT4eT no
XUMUNYECKON TEXHOMOMMM 1 pacyeTa
rnpoekTa npakTU4ecknum Ha HeTt
TexHosormyeckoro obopyaoBaHns, y4nTbiBas
COBOKYMHOCTb 3ajay, . 3aHATUAM
LEeCTBYIOLME NPaBOBLIE HOPMbI 11 UMeoLLMecs
obecreymsaloLLmx ee
YCJIOBUS, PECYpPChbl U OrpaHnYeHuns
LOCTUXKEHMNe
3HaTb OCHOBHbIE MOHATUA Y METOAbI
MaTeMaTU4eCKOro aHaan3a u MaTeMaTU4eCKon
CTaTUCTUKK AN BbIBOpa ONTUMaNbHbIX
CnocoboB peLleHns NoCTaBeHHbIX 3a4ay npu
OCyLLEeCTBAEHUN NPODECCUOHASIBHOW
yul pod Borpockl K 3K3aMeHy Het Ja
LesTeNbHOCTU; OCHOBbI TEOPUM MepeHoca
UMNybCa, Ternaa 1 MacChl; MPUHLMUMLI
(hr31M4eCcKoro MoaennpoBaHuns
XUMUKOTEXHOIOMMYECKMX NPOLLECCOB U
annapaToB
YMeTb onpefensTb B paMKax NocTaB/eHHON
Lenn NpoekTa COBOKYMHOCTb 3afav,
obecneynBatoLmx ee fOCTMKEHNE; BbIbMpaTb | OTHET no
3h(heKTUBHbIE, ONTUMasbHble CNoCcobbI NpPakTU4eCcKnM Ja Het
pelueHns 3a4a4 rno NPoeKTUPOBaHNIO 3aHATNAM

annapaToB U XMMUKO-TEXHOIOMNYECKUX
MpoLeccos

TennoBbie Npouecchbl U annapaTbl
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OMNK-4.1 Ucnonb3yeTt
TexHu4eckune
cpenctea Ans

BnapeTb HaBblKaMu OCYyLLECTBJIEHUA
N3MEHEHNI napaMeTpoB TEXHOJIOTNYeCKOoro

OT1yeT o
KOHTPO1S MapaMeTpoB | MpoLecca 1 3KCrlyaTauny TeXHO0r n4ecknx
OHTPO apamerpo pou yarau NMPakTU4eCcKum Ha HeTt
TEXHOJI0rNYeCcKoro annapaToB Mpu OTKJIOHEHNAX OT 3aHSTYSM
npowecca, CBONCTB YCTaHOBJIEHHbIX HOPM C cobntogeHnem
CbIpbsi U FOTOBOW TpeboBaHuin 6e3onacHoOCTU
npoayKuun
3HaTb OCHOBbI NMPOBELEHNA TEXHOJIOTNYECKNX
NpoLLeCccoB XMMNYECKON TEXHONOrNK B
pou Bonpocekl K 3a4eTy HeTt Ha
COOTBETCTBMU C TEXHOJIOMMYECKUM
pernamMeHToM
YMeTb obecrneynBaTb NpoBeLeHne
TEXHOJIOrMYyecKoro npowecca n akcnayataumto | OT4eT no
TexHosorm4yeckoro obopyoBaHns B NpaKTU4YeCcKum Ja Het
COOTBETCTBMU C TEXHOJIOMMYECKUM 3aHATNAM
persiamMeHTOM 1 YyCTaHOBJIEHHBIMU HOPMaMU
OMK-4.3 CnocobeH
OCYyLLEeCTBAATb
N3MeHeHne
NaDaMETDOB YMeTb KOHTPOIMPOBaTbL NapaMeTpsbl OT4eT No
P P TEXHOJIOrMYeCKoro rnpoLecca, CBONCTB Cbipbs | MPaKTUYeCKUM Ja Het
TEXHOJIOMMYECKOro »
1 rOTOBOW MPOAYKLMK 3aHATNAM
npoLiecca npu
N3MEHEeHNN CBONCTB
Cblpb$
3HaTb HOMEHKIATYpPY 1 NPUHLMN AeNCTBUS
TEXHUYECKNX CPeACTB A5 KOHTPOSIA
pen A P Bonpocekl K 3a4eTy HeTt Ha
napamMeTpoB TEXHOOMMYECKMX annapaToB n
obopynoBaHus
BnapeTtb HaBblIkaMu MCMNOJIb30BaHUS OT4eT no
TeXHUYECKUX CPeaCcTB KOHTPONA 3a NpaKTU4eCKUM Ja Het
napameTpaMn TEXHONOrMYeCKoro npouecca 3aHATNAM
SE:K-aZI\./IlK;DXopMynleyeT BnapeTtb HaBblkaMu pa3paboTku n
P y peanu3auunm NpoeKToB Mo npoLeccam
NMOCTaBJ/IEHHON Lienn . OT4eT no
npoeKTa XUMUNYECKON TEXHOMOMMM 1 pacyeTa NPaKTMYECKNM Ia HeT
TEeXHO/I0rM4eckoro 0bopyioBaHms, y4nTbIBas
COBOKYMHOCTb 3ajay, . 3aHATUAM
LEeCTBYOLME NPaBOBbIE HOPMbI 1 UMetoLLecs
obecneymBalownx ee
YCJIOBUS, PECYPChl U OrpaHNYeHuns
LOCTUXEHMNE
3HaTb OCHOBHbIE MOHATUA Y METOAbI
MaTeMaTU4eCKOro aHaan3a U MaTeMaTU4eCKon
CTAaTUCTVKK ANs BbibOpa ONTUMabHbIX
CnocoboB peLleHns NoCTaB/eHHbIX 3a4ay npu
OCyLLEeCTBAEHUY NPOECCUOHANTBHOW
yul pod Borpocekl K 3aveTy Het [a
LesTeNIbHOCTU; OCHOBbI TEOPUM MepeHoca
UMNynbCa, Ternsaa 1 MaccChl; MPUHLMUMLI
(r31M4ecKoro MoaennpoBaHuns
XUMUKOTEXHOIOrMYeCKMX NPoLLEeccoB 1
annapaToB
YMeTb onpefensTb B paMKax NnocTaB/eHHON
Lefn NpoeKTa COBOKYMHOCTb 3ajav,
obecneynBaoLLNX ee JOCTMXKEHNE; BbIBMpaTh | OTYeT no
3thheKTUBHbIE, ONTUMasbHble CNoCobbI NpakTU4eCcKnM Ja Het
pelueHns 3a4a4 no NPOeKTUPOBAHNIO 3aHATNAM

annapaToB U XMMUKO-TEXHOIOMMYECKUX
MpoLIeCcoB

Mpouecchl pa3aeneHns HEOAHOPOAHBLIX CUCTEM
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OMK-4.1 Ucnonb3yeT
TeXHUYeckune
cpencTsa oas
KOHTPOJIS NapaMeTpoB

3HaTb OCHOBbI NPOBEAEHNSA TEXHONOMNYECKUX
NpoLLeccoB XMMNYECKON TEXHOIOM N B

Bonpochkl K 3a4eTy HeTt Ha
TEXHOJIOrNYeCcKoro COOTBETCTBUM C TEXHOOMMYECKMM
npowecca, CBONCTB persiaMeHToMm
CbIpbsi U FOTOBOW
npoayKuum
YMeTb obecneynBaTb NpoBeLeHNE
TEXHON0rMYecKoro Npouecca 1 aKcnayaTauuio
TexHonormnyeckoro obopynoBaHus B
COOTBETCTBUM C TEXHOOMMYECKMM
pernaMmeHToM 1 YCTaHOBNEHHbIMU HOPMaMM
BnapeTb HaBblKaMy OCYLLECTBJIEHNS
N3MEHEHWI NapaMeTpPOB TEXHONOrMYECKOro
npoLecca u aKcnayaTaunum TEXHOIOr M4eCKnx
annapaToB MNPV OTKJIOHEHMAX OT
YCTaHOBJIEHHbIX HOPM C cobntogeHnem
TpeboBaHuin 6e3onacHoOCTU
OnNK-4.3 CnocobeH
OCYLLLeCTBASATb
VISMEHEHMe BnapeTb HaBblkaMW 1CMO/b30BaHNA
napamMeTpoB
TeXHUYeCKUX CpeacTB KOHTPOS 3a
TEXHOJIOrMYEeCKoro
napamMeTpamMy TEXHOIOMMYEeCKOro npoLecca
npoLecca npu
N3MEHEHUW CBONCTB
Cbipbs
YMeTb KOHTPOJINPOBaThL NapamMeTpbl
TEXHO0rM4eckoro npowecca, CBOWCTB Chbipbs
1 FOTOBOW MPOAYKLMN
3HaTb HOMEHKaTYypy ¥ NPUHLUN LENCTBUS
TeXHUYeCKUX CpeacTB 419 KOHTPOJIA
pen A P Bonpocskl K 3a4eTy HeTt Ha
napamMeTpoB TEXHOJIOrMYECKMX annapaToB n
obopynoBaHus
3HaTb OCHOBHbIE MOHATUSA U METOLbI
YK-2.1 GopmynupyeT MaTeMaTU4eCKOro aHaansa n MaTeMaTU4eCKomn
5 aMKax yanpy CTAaTUCTUKK nsi Bbibopa oNTUManbHbIX
P y CnocoboB pelLeHns NoCTaB/IEHHbIX 3a4ay Npu
NMOCTaBJIEHHON Llenn 9
OCYLLLeCTBIEHMMN NPODECCNOHATbHON
npoekTa Bonpocekl K 3a4eTy HeTt Ha

COBOKYMHOCTb 3adau,
obecneymBatoLLmx ee
OOCTUXXeHne

LesTesbHOCTU; OCHOBbI TEOPUM NMepeHoca
UMMy/bCa, TeMa v Macchl; MPUHLMMbI
(h131Y4eCKOro MOAeMPoBaHuS
XUMUKOTEXHOIOMMYECKUX NMPOLLECCOB 1
annapaTos

YMeTb onpefiensiTb B paMKax NoCcTaBIeHHON
LeSln NpoeKTa COBOKYMHOCTb 3afav,
obecneynBatoLLNX ee JOCTUIXKEHNE; BbIBMpPaTh
3 (heKTNBHbIE, ONTHMaJsIbHbIE COCOOLI
peLLeHns 3a4a4 Nno NPOeKTUPOBAHNIO
anmnapaToB U XMMUKO-TEXHOJIOMMYECKIX
npoLeccos

Bnapetb HaBblkaMn pa3paboTKu 1
peann3aLuy NpoeKToB Mo npoueccam
XUMWYECKO TEXHOJIOTN 1 pacyeTa
TEXHOJI0rn4yeckoro obopyAoBaHus, y4nTbiBas
LENCTBYIOLLME NPaBOBbIE HOPMbI U UMetoLLuecs
YC0BWS, PECYPChI 11 OFpaHNYeHUs

MaccoobmeHHble NpoLecchi U annapaThbi
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OMK-4.1 Ucnonb3yeT
TeXHUYeckune
cpencTsa oas
KOHTPOJIS NapaMeTpoB

3HaTb OCHOBbI nposeneHna TeXHOI0rn4ecknx

TEXHOJIOFM4ECKOr0 NPOLLECCOB XMMUYECKOI TEXHOMOr NN B Bonpockl K 5K3amMeHy Het Aa
npowecca, CBOWNCTB COOTBETCTBUU C TEXHONOIMMYECKUM
Cblpbsi U FOTOBOM periamMeHToM
npoayKLuun
KypcoBon npoekT HeT Ja
YMeTb obecrneynBaTb NpoBeLeHNE
TEXHOJIOrMYeCcKoro npoLecca 1 akcnayaTaumio | oT4yeT no
TexHonormnyeckoro obopynoBaHus B nabopaTopHbIM Ja HeTt
COOTBETCTBMU C TEXHOJIOFMYECKUM paboTam
PernamMeHToOM U YCTaHOBJIEHHbIMW HOPMaMI
BnapeTrb HaBblKaMU OCYLLECTBAEHUS
N3MEHEeHWI NapaMeTpPoB TEXHOIOMNYECKOro OTYeT MO
NpoLiecca v aKCrayaTauuy TEXHOIOr MYEeCKNX
nabopaTopHbIM Ja HeTt
annapaToB Mpu OTKJIOHEHUAX OT paboTam
YCTaHOBJIEHHbIX HOPM C cobnitofeHneM
TpeboBaHuii 6e3onacHoOCTU
OrlK-4.3 CnocobeH
OCYLLLEeCTBASATb
VSMEHeHNne Bnapertb HaBblKaMU NCMOJIb30BaHUS OTYET Mo
napameTpoB
TEXHONOMMYECKOrD TEXHUYECKUX CPeACTB KOHTPONIA 3a nabopaTopHbIM Ja Het
napameTpaMn TEXHONOrMYECKOro npoLecca paboTam
npoLecca npu
N3MEHEHNW CBONCTB
Cbipb$t
YMeTb KOHTPOIMPOBaTb NapamMeTpsbl OTYET Mo
TEXHOJIOrMYeCKOoro npoLecca, CBONCTB Cbipbsi | 1abopaTopHbIM Ja Het
1 rOTOBOW MPOAyKLMK paboTam
3HaTb HOMEHKATYpPY W NPUHLUN OeACTBUS Bonpochi K SK3aMeHy HeT Na
TEXHUYECKUX CPEACTB AJst KOHTPONA
napaMeTpoB TEXHOOTMYECKMX annapaToB 1 y
060pya0BaHMS KypcoBon npoekT HeTt Ha
YK-2.1 GopmyampyeT 3HaTb OCHOBHbIE MOHATUA 1 METOAbI )
B paMKax MaTeMaTUYeCKoro aHaan3a u MaTeMaTU4eCKon
NOCTaBNEHHON Lie CTAaTUCTWKK ANs BbIbOpa ONTUMabHbIX
npoekTa CnocoboB pelleHnst NoCTaBAEHHbIX 3334 MPY | Bonpockl K 3K3aMeHy HeT a
COBOKYMHOCTb 3apay, | OCYLWeCTBeHNM npoeccroHanbHoN
obecreymBaiomx ee | AEATE/ILHOCTY; OCHOBEI TEOPMN NepeHoca
[OCTVKEHME UMMyNbCa, Tersa 1 Macchl; MPUHLMUMLI
hr3M4eCcKoro MoaennpoBaHus
XUMUKOTEXHOIOMMYECKIMX NMPOLLECCOB U .
annapaTos KypcoBon npoekT Het Ja
BnapeTtb HaBblkaMu pa3paboTku n
peann3aunm NpoeKTos No npoLeccam OTYET M0
XMMUYECKON TEXHOMOTMM 1 pacyeTa
nabopaTopHbIM Ja HeTt
TeXHOJIOrN4ecKkoro obopynoBaHMs, y4nTbIBas paboTam
JIeCTBYIOLLME NPABOBbLIE HOPMbI 11 UMEOLLMECS
YCJIOBUSI, PECYPChl U OrpaHUYeHUs
YMeTb onpenensiTb B paMkax NocTaBaeHHON
LeSIn NPOoeKTa COBOKYMHOCTb 3aAav,
obecneynBaloLLMX ee fOCTKEHNe; BbibpaTb | 0TYET no
3th(heKTUBHbIE, ONTUMasbHbIE CMOCObbI nabopaTopHbIM Ja Het
pelLeHns 3a4a4y No NPOeKTUPOBAHNIO paboTam

annapaToB 1 XMMUKO-TEXHOIOrMYECKIX
MpoLeccos

CoBpeMeHHble Npo6sieMbl B 06/1aCTU NPOLLECCOB U annapaToB B XMMUYECKON U HedTexnuMuyeckon

NMPOMbILUJIEHHOCTHU
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OMK-4.1 Ucnonb3yeT
TeXHUYeckune
cpencTea Ans
KOHTPO/1S MapaMeTpoB
TEXHOJIOrNYeCcKoro
npowecca, CBONCTB
CbIpbsi U FOTOBOW
npoayKuum

3HaTb OCHOBbI NMPOBEAEHNS TEXHOSIOM NYECKMX
NPOLIECCOB XMMNYECKON TEXHONIOT N B
COOTBETCTBUW C TEXHOJIOTNYECKUM
periaMeHToM

Bonpochkl K 3Kk3amMeHy

HeT

Oa

KypcoBoi npoekT

HeTt

Oa

BnapeTtb HaBblkaMu OCYLLECTBAEHNS
N3MEHEeHWI NapaMeTpoB TEXHOIOMNYECKOro
npoLecca n 3KCcrayaTauum TEXHONOr NYECKMNX
annapaToB NPV OTKJIOHEHUSX OT
YCTaHOBMIEHHbIX HOPM C cobnogeHnem
TpebosaHun 6e3onacHoCTH

YMeTb obecneynBaTh nposeneHmne
TexXHOoJIorn4ecKoro npouecca n akcnayatTauynto
TEXHOJZIOrn4eckoro O60pyﬂ,OBaHVIFI B
COOTBETCTBUN C TEXHOJIOTNYECKNM
pernaMmeHToM 1 yCTaHOBJIEHHBIMN HOPMaMu

OlnK-4.3 CnocobeH
OCYLLEeCTBAATb
N3MeHeHne
napaMmeTpoB
TEXHOIOrN4eCKOoro
npouecca npu
N3MEHEHNN CBONCTB
Cbipbs

YMeTb KOHTPOIMPOBaTbL NapaMeTpsbl
TEXHOJIOrMYeCKoro npoLecca, CBONCTB ChlpbS
1 FOTOBOW MPOAYKLMUN

Bnapetb HaBblKaMU UCMO/b30BaHMNA
TEXHUNYECKNX CPeACTB KOHTPO/IA 3a
NnapamMeTpaMy TeEXHOJIOIrM4eCKOoro npotecca

3HaTb HOMEHKATYpPY W NPUHLUN OeACTBUS
TEXHNYECKNX CPeacTB AJ1s1 KOHTPOJIS
napaMeTpoB TEXHOOTMYECKMX annapaToB 1
obopynoBaHus

Bonpochkl K 3Kk3amMeHy

HeT

[a

KypcoBoin npoekT

Het

Oa

YK-2.1 ®opmynmpyeT
B paMKax
NoCTaB/IEHHON Lenn
npoekTa
COBOKYMHOCTb 3ajay,
obecneymBaloLLmx ee
LOCTUXEHne

3HaTb OCHOBHbIE MOHATUS N METO[b
MaTeMaTMYecKoro aHann3a u MaTeMaTU4eckon
CTAaTUCTUKK A8 BbiBOpa ONTUMasbHbIX
Cnoco60B peLLeHNs NoCTaBeHHbIX 3a4a4 Npu
OCYLLECTBIEHUN NPOECCUMOHABHO
[esTeNbHOCTN; OCHOBbI TEOPUU NepeHoca
UMMyJ/bCa, TEMa v Macchl; MPUHLNMbI
(h1314eCcKoro MoaeNnpPoBaHNs
XUMUKOTEXHOIOMMYECKUX NMPOLIECCOB 1
annapaTos

Bornpochkl K 3K3amMeHy

Het

Oa

KypcoBoi npoekT

HeTt

Ha

Bnapertb HaBblikamMun pa3paboTku 1
peanu3auuny NpoeKToB Mo npoueccam
XMMMWYECKON TEXHOIOMMIN 1 pacyeTa
TEXHOJI0rn4eckoro obopyAoBaHus, y4nTbiBas
NENCTBYIOLLVE NPABOBbIE HOPMbI 1 UMetoLLuecs
YC/0BWSl, PECYPChI 11 OFPaHUYeHUs

KypcoBoi npoekT

HeT

Oa

YMeTb onpeaensaTb B paMKax NOCTaB/eHHOWN
LLeJIM NpOeKTa COBOKYMHOCTb 3a4aM,
obecneynBatoLLnX ee JOCTMKEHNE; BbIBMpaTh
3(hheKTUBHbIE, ONTUMabHble CNOCODObI
peLleHns 3aa4 No NPOeKTUPOBAHMIO
annapaToB U XUMUKO-TEXHOJIOMUYECKMX
npoL,eccos

KypcoBoi npoekT

Het

Oa
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TunoBble KOHTPOJIbHbIE 3a4aHMA UITU UHbIe MaTepuanbl, HeobxoanmMble ans
OLeHKU 3HaHUW, YMEHUWN, HaBbIKOB U (MNK) onbiTa AeATENbHOCTMH,
XapaktepusyoLyue npouecc hopMMpoBaHUA KOMNETEHLMNA B XO4e OCBOEHUS
obGpa3oBaTesibHOM NporpamMmmbli

(DOprI TeKylwero KOHTpoJsisa ycnesaemMoCcTu

NMpuMepHbIe BONPOCHI K OTYETY NO NPaKTUYECKUM 3aHATUAM
6 cemecTp

MpakTtnyeckoe 3aHaTMe Ne 1 OcHoBbI ruapaBnMkn « OCHOBHbIEe 3aBUCUMOCTU U
pacuyeTHble hOpPMyIbl NPUKNAAHOW rMapaBrIUKU»

1. daTb onpegeneHne rmgpaBnnyecknx CoOnpoTUBNEHUIN U MPUBECTN NPUMEPHI.

2. O6BACHUTL NOTEPIO IHEPTUM B MECTHBIX CONPOTUBMEHUSIX.

3. Uem oTnnyaeTca KOadhPULMEHT TPEHNSA OT KO3 ULMEHTA CONPOTMUBAEHNA?

4. Bnuaet nn pexum OBUMXEHUS NOTOKa Ha YMCIIOBOE 3HaYeHne KoapduumeHTa
TpeHna?

5. O6bsAcHUTE NoHATME "rMapaBnuyeckas rnagkas Tpyoa”.

6. 3anucatb 1 06bSACHUTL ypaBHEeHWEe bepHynnn ons AByx ceveHunn Tpybonposoaa, no
KOTOPOMY OBWXKETCSA pearibHas XUAKOCTb U naeanbHas.

7. Yem oTnnyaeTca noTepsiHHaa aHEpPrnsa n NoTePSHHbLIA Hanop?

8. Kak paccunTbiBaeTCcsl 3Heprus, TepsiemMas Ha TpeHme?

9. Kakoe TeyeHne HasblBaeTCA laMUHAPHbLIM?

10. Kak onpegenuTb CpeaHIo CKOPOCTb NMOTOKA ABUXKYLLEroCs NaMUHapHO?

11. Kakoe TeyeHue HasbiBaeTCs TypOyneHTHbIM?

12. Kakoro cooTHoOLLeHMEe Mexay cpefHen 1 MakCcMmaribHOW CKOPOCTAMMU MOTOKa Mnpu
TypOyneHTHOM TeveHnn?

13. UTo Takoe aKBMBANEHTHbIN AnaMeTp 1 rmapaBnyecknin pagnyc?

14. Yto Takoe uucno PenHonbaca? KakoB ero omanyeckmin cMbicn?

15. B kakom uHTepBane yucne PenHonbaca HabnogatoT "nepexogHyo" obnacts?

MpakTu4yeckoe 3aHATUE Ne 2 «PeXXnMbl Te4eHUs XXUOKOCTU»

1. Kputepui onpegeneHus pexumMa Te4eHns XnoKkocTu

2. 3aKOH COxXpaHeHus aHeprnm (ypaBHeHne BepHynnu) ans notoka peanbHOM
HECXKMMaEMOW XUOKOCTH

3. UeTblpe xapakTepHble 30HbI rpadomka Hukypanse

4. HazoBuTe pexXmMMbl ABMKEHMUS XXUOKOCTU U YKXKUTE UX XapaKTepHble 0COBEHHOCTM.
5. lMNModacHuTe, 4YTO Takoe Kputepun PenHonbaca, n Ha3oBuUTe (PakTopbl, OT KOTOPbIX OH
3aBUCUT.

6. NosicHnTe, 4YTO Takoe KpuTMyeckoe ymcno PenHonbaca?

7. MoscHnTe, Kaknm oBpa3omM Npu rMapPaBINYECKNX pacdHETax onpeaensaoT pexnm
ABWXEHUS XXUAOKOCTU U C KaKoW Lenbio?

8. lNosAcHWTe, YTO Takoe KpUTUYEecKasi CKOPOCTb, OT Kaknx oakTopoB OHa 3aBUCUT

N Kak eé onpenensoT?

9. HanuwuTe 1 NoACHUTE aHanMTUYeCcKne 3aBMCUMOCTM NOTEPb Hanopa no AnuHe ot
cpeaHen CKopOoCTM NOToKa Npy NamMUHaApPHOM U TYpOYNEeHTHOM pexumMax OBUXKEHUS
XngKkoctn



7 cemecTp

MpakTnyeckoe 3aHaTne Ne 3 «U3yyeHne npMHUMNOB paboThbI
KOXYXOTpPYyb4aTbIX TENSIOOOMEHHbIX annapaTtoB»

. YCTPOMNCTBO KOXYXOTPYOHOro TennoobMeHHMKa

. Bugbl 1 Tvnbl KOXXyXoTpYBHbIX TENNOOOMEHHMKOB

. ®yHKLUMOHaNbHbIE BO3MOXHOCTU KOXYXOTpyb4yaToro annapaTta

. MpyHUKMN paboTbl U KOHCTPYKLMM KOXYXOTpybYaToro annapara

. MpenmyLiecTBa N HeQOCTaTKN KOXYXOTPYBUyaTbiX TENTOOOMEHHMKOB pa3HbIX TUMOB
. MpuHUMNBI MapKNMPOBKK TENSTOOOMEHHbLIX annapaToB

. AnnapaTbl ¢ TeMnepaTypHbIMX KOMMEHCaATOpPaMn Ha Kopnyce

. CucTtembl ¢ nnaeatoLLen rofiloBKON

. MpuHUUNuanebHas cxema ogHO- U ABYXXO40BOro TennoobmMeHHMKa

OCOoONOOODWN -

8 cemecTtp
MpumepHbIe BONpPOCHI K 0OTYETY N0 NabopaTtopHbIM paboTam

Na6opartopHas pa6boTta Ne 1. MogenupoBaHMe MaccoOOMeHHbIX NPOLEeCcCCOB B
nporpammHomn cpeae UniSim Design

1.0OCHOBHbIE MacCOOBMEHHbLIE MPOLECCHI, MPUMEHSIIOLLMECS B XMMUYECKOWN
TexHonornm?

2. Kakne dyHOoameHTanbHble 3aKOHbl JieXXaT B OCHOBE OMNUCAHWA MacCOOOMEHHbIX
npoueccos?

3. Uto Takoe pasoBoe paBHOBecue? Kakme mMeToabl pacyeTa KOHCTaHT dha3oBOro
paBHOBECUS Bbl 3HaeTe?

4. Kakne oCHOBHblE 3a4auyn peLuatTca Npu MogenmpoBaHUM paBHOBECUSA «KUOKOCTb-
nap»?

5. Kak BblpaxaeTcs ycrnoBsme TepMogMHaMUYECKOro PaBHOBECUSA MEXAY XXUOKOCTbIO U
napom? B cucteme «XngkoCTb-XUAKOCTbY ?

6. Kakune Bbl 3HaeTe COOTHOLLIEHUS, CBA3bIBAOLLNE aKTUBHOCTb KOMIMOHEHTA C COCTaBOM
CMecu n TemnepaTypon?

7.4710 Takoe macconepefaya n maccootgada? Kak ceasaHbl mexagy cobon

KO3 PULUMEHTBI MAccooTAauM 1 macconepegaym?

8.4T10o Takoe pektudmkauma? Kakune ypaBHeHUs1 BXOOAT B MatemaTuydeckoe onmcaHue
npouecca pektndpukaumm?

9.4Tt0 aBnNseTCA UCXOOHBbIMW AAHHBIMKM M pPe3ynbTaTtoM pacdeTa npyu MOAENUPOBaHUK
npoecca pektnpukaumn?

10. B 4em KopeHHOoe OTNnYMe MOAENMPOBAHUSA HACA40YHOWN KOSTOHHbLI OT Tapenb4yaTton?

MpumepHbIe TeMbl KypCOBbIX NPOEKTOB

PacueTt koxyxoTpyb4aToro TensioobmeHHuKa

PacueT pekTudmkauMOHHON YCTaHOBKM

PacueTt abcopOumMOHHON yCTaHOBKM

PacueT agcop6LMOHHON YCTaHOBKM

Pacuyét HacagoyHon abCcopOLIMOHHOM KONMOHHBbI

PacyeT kOnoHHbI cTabmnmsaumm ra3opakLMOHNPYOLLEN YCTAHOBKM

SOk wN =~



7. NpoeKkTnpoBaHue TPEXKOPMYCHOM BbliNapHOW YCTaHOBKU

8. PacueT pekTndmMKkaunoHHOWN KONMOHHBbI

9. PacyeTt 6bapabaHHOM BO3QYLLUHOW CYLLMWIIKN

10. Pac4eT BbinapHoro annapara

11. Pac4éT 1 BbIbop TenNoodbMeHHNKa — XonoaunbHuKa

12. Pacyet 1 BbIbop TennoobmMeHHKa-koHAEHcaTopa

13. PacyeT nogorpeBartens (KOXXyxoTpybyaToro unm nnactmH4aToro)
14. Pac4yeT TapenbyaTon pekTUOUKaLUNOHHON KOSTOHHBbI

15. PacyeT cylwmnnbHON yCTaHOBKN

16. PacyeT ogHOKOPMNYCHOW BaKyyM-BbIMapHOW YCTaHOBKU

17. PacyeT TpexkopnyCHOW BblMapHOM YCTaHOBKM

18. PacyeT kpuctannusatopa

19. Pacyet TennoobmeHHuka « Tpyba B Tpybe»

20. Pac4yeT oTnapHOW KONMOHHbI AN3ENbHOro Tonnnea

21. PacyeT aTMOCepHON KOMNOHHbI Ha ycTaHoBke ABT

22. Pac4eT BakyyMHOW KONOHHbI Ha ycTaHoBke ABT

23. PacyeT anekTtpogermapatopa gnga ycraHosok 3J10Y

24. PacyeT 1 BbIOOp HAacocHOro annapara

25. MogenvpoBaHue NpoueccoB U annapaToB XMMUYECKOM TEXHOSTOrMK B MPOrpamMMHoON
cpeage UniSim Design.

q)Oprl npome)KyTquoﬁ atrectTauumumn

6 cemecTp
MpumepHbIN NepeyYeHb BONPOCOB ANSA NPOMEXYTOYHOM aTTecTauumn (3Kk3aMmeH)

1. Knaccuguvkaumsa OCHOBHbIX NPOLIECCOB M annapaToB XMMUYECKOW TEXHOMOMNN.

2. Ponb 1 B3aMMOCBsI3b TUMOBbIX NPOLECCOB B XMMUYECKON TEXHOOIMMN.

3. HenpepbiBHbIE 1 Nepuoamnyeckue npouecchbl. CTauMoHapHble U HECTALMOHAPHbIE
npoueccsl.

4. 3aKOHbl COXpaHEeHUs1 MacCbl M AHEPTUN N UMMYNbCa — KaK OCHOBbI COCTaBEHWS
GanaHcoBbLIX ypaBHEHUN (MaTepuanbHblX W TennoBblx 6GanaHcoB, ©anaHcoB
AENCTBYIOLNX HA CMCTEMY cui 1 BanaHca KonmyecTsa ABMXKEHNS).

5. O6Lwme NpMHUMNbI pacyeTa XMMUYECKUX annapaToB U MalLVH: CTaTuka NpoLeccoB
(3aKoHbI paBHOBECUS), MaTepuarbHbIN U aHepreTu4eckuii 6anaHcol.

6. CoBpeMeHHble MeToAbl aHanm3a u MoAennMpoBaHUs NPOLECCOoB.

7. dusmnyeckoe mopenupoBaHue. [loHATME M MaTeMaTUY4EeCKOM MOLENMPOBAHUN.
CBs3b MaTEMATUYECKOrO N PN3NYECKOro MOOENMPOBAHNS.

8. TexHNKO-aKOHOMMYeckass oueHka 3PPEKTUBHOCTU XMMUKO-TEXHOMOMMYECKNX
npoLeccos.

9. Kputepun ontumaneHocTh npouecca. MogenuposaHne 1 onTuMm3aums XMMUKO-

TEXHOMNOrMYeCcKMX NpoLeccoB.
10.  OcHosbl rugpaBnukn. NpeameT n 3agadn ruapaBnnKKM - HAYKM O 3aKOHOMEPHOCTSX
noBeaeHUNs XXNOKOCTEN.

11. Knaccudukauusa cun, OenWCTBYHOLWMX Ha >XUAOKOCTb. KanenbHble U ynpyrue
Xngkoctn. MpeanbHasa u peanbHas XNOKoCTb.

12. 'mppoanHamuka cnoes 3epHUCTLIX MaTepuarnos.

13. OcCHOBHble XapaKTEPUCTUKMN OABMXKEHUSA KUOKOCTEN: CKOPOCTb NOTOKA, OO BEMHbLIN
N MaccoBbI pacxoabl.

14. M'MapoanHamMuyeckne pexmnmbl TEYEHUS XNOKOCTEN B YCIOBUAX BHYTPEHHEN U
BHELUHEWN 3a4ay rMapoanHaMUKN.



15. Kputepuin PenHonbaca. OnemeHTbl Teopumn rmapoamHaMmnyeckoro nogobums.

16. [mngpoguHamuka aByxdasHblx NOTOKOB. [lceBaooxmkeHme.

17. OcHOBHble YypaBHEHUs rMagpoavHaMUKL: aAndpepeHunanbHble  ypaBHEHUS
HepaspbiBHOCTU MNOTOKA W ABWXeHua xugkoctu Haebe-CTokca u dunepa, uXx
npakTn4yeckoe NpuMeHeHne B BONpocax rmapoavHamMuKu.

18. YpaBHeHne bepHynnu ana onucaHus TedeHus wuaeanbHbIX W pearnbHbIX
XNOKOCTEN — KaK YacCTHbIA Criydan BblpaXKeHusi obuiero 3akoHa COXpaHeHUsa 3Heprum
ABWXYLLLENCS KUOKOCTH.

19. [lpegcraBneHuns o TypbyneHTHbIX NOTOKax Xugkocten. CTpykTypa TypOyneHTHbIX
NOTOKOB MHTEHCUBHOCTb U MacluTab TypOyneHTHOCTU TypOyneHTHas BA3KOCTb.

20. OCoBEeHHOCTN TeYeHUs rasoB: U3OTEPMUYECKUA U HEU3OTEPMUYECKUI MOTOKM
rasoB, TEYEHME ra3oB C YHETOM (hakTopa CKUMAEMOCTMU.

21. TpaHcrnopTMpoBaHWe XWOKOCTEM W ras3oB. Hacocbl M BeHTUNATOPbLI, WX
KnaccudguKauusa n OCHOBHbIE XapaKTePUCTUKN.

22. YcTponucTtea v NpUHUMNGI paboTbl MOPLUHEBLIX, LEHTPOBEXHbIX M OCEBbLIX MaLUWUH,
mMeToAuMKa nogbopa HAacCOCOB U KOMMNPECCOPOB.

23. O6uwasa xapaktepucTuka MmexaHudeckmx npoueccos. O6nactn nx npMMeHeHus B
XUMUYECKOWN TEXHONOTUN.

24. WNamenbyeHue: OCHOBHble cnocobbl uM3MenbveHud. PacyeT  OCHOBHBbIX
napameTpoB MaLUVH A5 NPOBEAEHNSA MPOLIECCOB N3MESTbYEHUS.

25. [osunpoBaHune u cmelmBaHne TBepablX MaTepuanos.

26. lMpeccoBaHme cbiNy4Ynx N NIACTUYHbIX MaTepuanos.

27. Knaccudukaums matepmanoB: Buabl U crnocobbl. 'poxoyeHne. Tunbl rpoOXoToB.
YCTPOMCTBO N NPUHLNN SENCTBUA IPOXOTOB.

28. MexaHundeckoe nepemMelwmBaHve. [lepemewnBaHne B KUOKMX  cpedax.
MNepemelumBaHue B Tpybonposoax. MHeBMaTnyeckoe nepemeLLvBaHue.
[MepemelumBaHme C NOMOLLLIO COMES U HAaCOCOB.

7 cemecTp

MpuMepHbLIN NepeyYeHb BONPOCOB AN NPOMEXYTOYHOM aTTecTauum (3aver)

1. TeopeTnyeckne 0CHOBbI TENSTOOOMEHHbIX MPOLIECCOB

2. MaTemaTtnyeckass NOCTaHOBKa M pelleHne 3a4ayun O HeCcTauMoHapHOM nepeHoce
TennoTbl B TBEPAbIX TeNax.

3. Bpemsa nporpesa TBepgoro Tena, ypaBHeHMe KOHBEKTUBHOIO nepeHoca TenmnoTbl
C UCTOYHMKaMM Tenna.

4. HavanbHble 1 rpaHuydHble ycnosuda. KoadduumeHT TennooTtgayun. YpaBHeHue
dypbe-Kupxroda.

5. MaTtematnyeckas nocTtaHOBKa M pelleHWe 3afdayuM O nepeHoce TensoTbl Mpu
BbIHY>KAEHHOM ABWXXEHUUN XMOKocTen (ra3oB) B Tpybax.

6. MaTtematmnyeckas nocTaHOBKa M pelleHWe 3afdayvm O nepeHoce TensioTbl Mpu
€CTECTBEHHON KOHBEKLIUN.

7. TennoobmeH mexay XMAKOCTbIO (ra30M) U MOBEPXHOCTbLIO.

8. BespasmepHas popma ypaBHeHWS nepeHoca TennoTbl U OUEHKU nopsaka ero
4yrieHoB. TorwmHa TeNI0BOro NOrPaHNYHOro Cros.

9. lMpeacTaBneHne pelleHns ypaBHEHUs NepeHoca TensnoTbl B KpuTepuanbHoOm
dopme.

10. HekoTopble aMnMpuyeckne COOTHOWEHUS AN  pacyeTa  KoadPUUMEHTOB

TEN00TAauYM NP COXPaHEHUU arperaTHOro COCTOSIHUA TEMNOHOCUTENS.
11. TennooThada ¢ U3MEHEHMEM arperaTtHoro COCToAHUA TennoHocuTens. KuneHue
xunakocten. KoHgeHcaums napa.



12. OcHoBblI NepeHoca TensoTbl U3nyvyeHnem. TennooTtgaydya nNpu OOHOBPEMEHHOM
AENCTBMM MEXAHN3MOB KOHBEKLIMN U U3MyYEHNS.
13. TennoobmeH mexay NieHKOM XNUOKOCTU N ra30BbIM NOTOKOM.
14. TennoobmeH CNoLWHbIX Cpeq C AUCNEPCHLIMU CpeaamMu.
15. TennoobmeH mexay TBepAown YacTuuen u obTekarwumMm ee NOTOKOM XUOKOCTU
(rasa).
16. TennoobmeH B OWUCNEPCHbIX cpedax ras-TBepaoe Teno: B CTauMOHapPHOM,
ABWXYLLLEMCS, CEBOOOXMKEHHOM, (POHTAHNPYHOLLLEM CIOSAX.
17. TennoobmeH Mexay oucnepcHon cpeon n TBepaon MOBEPXHOCTLIO.
18. MeToabl MHTEHCUpMKaL MM NPOLIECCOB TennooTaa4vm
19. PacyeT OCHOBHbIX M ONTUMarbHbIX PEXUMoOB paboTbl TEMNNOOOMEHHNKOB NpU UX
NPOEKTUPOBAHNN.
20. Mcnonb3oBaHue mogenupytowen cuctembl UniSim Design onst uccnegoBaHms m
onTMMMU3aLmm TenNoo0bMeEHHbIX NPOLECCOB.
21. KoxyxoTpyb4aTtble TennoobMeHHUKN (C HEMOABWXHbLIMU TPYOHbIMU pelueTkamu, ¢ U-
obpasHbiMu Tpyb6amu, ¢ nnasatoLLEN FONTOBKOW)
22. AByxTpybHbIE TENNOOOMEHHMKM TUMNA «TpyDa B Tpybe»
23. NMnacTnH4yaTble TENNTOOOMEHHUKN
24.TennooOMEeHHMKN CMeLLeHns
25. BoinapmBaHue, obuias xapakrepucTuka u HasHaveHune npouecca. Knaccmndpumkauus
BblMapHbIX annapaTos

8 cemecTp

MpumepHbIN NepeyYeHb BONPOCOB ANA NPOMEXYTOYHOM aTTecTauumn (3Kk3aMeH)

1. MaccoobmeHHble npouecchl 1 annaparbl, UX posib U Krnaccudukaumns

2. PaBHOBecne npu macconepegade. 3akoHbl paBHOBECUS. YpaBHEHME PaBHOBECHOW
NNHWN.

3. MaTtepunanbHbIi 6anaHc maccoobmeHHoro npouecca. Paboyas nuHmna npouecca.

4. MNepeHoc BellecTBa MoniekynapHon guddysnen. lNepsbin 3akoH Puka.

5. KoHBekTMBHaa aunddysunsa. YpaBHeHMEe rMepeHoca BellecTBa KOHBEKTUMBHOM
andpdysunen.

6. MexaHn3am nepeHoca BellecTBa MPU KOHBEKTMBHOM MaccoobmeHe. YpaBHeHue
MaccooTaaudn. KoaduumeHT maccootgayn.

7. Kputepun gndpdysmoHHoro nogobus. Obwun Bua KputepmanbHbIX YpaBHEHUA ONS
pacyeTa KoadpdnLMEHTOB MaccooTaauu.

8. Macconepegada. OcHoBHOe ypaBHeHMe macconepegaun. KoaddumumneHT
mMacconepeayu

9. Abcopbumsa. XapaktepucTuka npouecca. TpeboBaHus kK abcopbeHTam
10.PaBHoBecue npu abcopbuumn. 3akoHbl 'eHpn, Payns

11. PaBHoBecue npu abcopbumn. BnuaHne temnepaTtypbl U OaBfieHUs1 Ha npouecc
abcopbunn.

12. MaTtepuanbHbii 6anaHc abcopbepa. Pabovast nuHusa abcopbepa

13. [lecopbums. Crnocobbl npoBegeHus aecopbunn. Paboyvasi n paBHOBECHas NiMHUK

14. Knaccudukauyms abcopbepos.

15. lNocnepoBaTenbHOCTL pacyeTa abcopbepa.

16. lMeperoHka n pektudumkaumsa. OOwas xapaktepucTuka npoueccoB. VX ponb wu
npuMeHeHune

17. PaBHOBecue B cucTeme nap-xuakoctb. PasoBble guarpammbl. MpeanbHble u
pearibHble cMecu

18. MNpocTas neperoHka. Cxema yCTaHOBKN OPaKLMOHHOWN NEPETOHKN.

19. lNeperoHka noa BakyymoMm. [leperoHka ¢ BOASAHbLIM Napom



20. PekTudurkaumsa. YctaHoBKa HeNpepbIBHOW pekTuunkaumnm

21. [IBnxywas cnna MaccoobMeHHbIX NPOLLECCOB

22. Cywka. Obuwasn xapakrepucTtuka npourecca. Knaccugpukaumsi METOLOB CYLUKN

23. MaTtepuanbHbI 6anaHc pekTUdUKauMoHHOM YCTaHOBKN HEMNPEPLIBHOMO AENCTBUS.
24. dnermoBoe 4nCrno, pacyeT ero MMHUManbHOrO 1 ONTUMAnNbHOro 3Ha4YEHWM.

25. Tlopsigok pacyeta pPeKTUPUKALMOHHOM KOSMOHHbI HENpepbiBHOIO AenCTBUSA
(ycTaHoBKMW)

26. Cywka. Obuwasn xapakrepucTuka npouecca. Knaccudpukaumsi METOL0B CYLLKN.

27. XapakTepucTtumka BnaxHbix MaTtepuanoB. Bugbl cBasu Bnarn ¢ matepunanom. Metoapl
ee yaaneHus.

28. OkcTpakumsa. OOwas xapaktepuctuka npouecca. OCHOBHblIE  KOHCTPYKUUK
9KCTPaKTOpPOB

29.PacTtBopeHnune n kpuctannusauyus. O6wmne ceBegeHns o npoueccax u Ux NpuMeHeHnn
30. MembpaHHblie npouecchl. Obwme cBeaeHus o npoueccax n ux NPUMEHEHNN



MpumepHas cTpykTypa 6uneTa

MMWHOBPHAYKWU POCCUN
\ ®depepanbHoOe rocyaapcTBeHHOe OlogxeTHOe obpa3oBaTenbHOe
—\ yuypexaeHue Bbiclero obpasoBaHus
((@ CAMAPCKHUH «CAMAPCKWUW rOCYOAPCTBEHHbLIA TEXHUYECKUWA
. QOPAVIYTBg YHUBEPCUTET»

— ®dunuan B r. HoBokyn6bileBCcke

Kadegpa «XumMus n xummdeckasi TEXHOMNOrms»

3K3AMEHALWOHHbLIA BUNET Ne 1
no avcumnnuHe «Mpouecckl 1 annapaTtbl XMMUYECKON TEXHOMOMMN Y

1. O6wue NpUHUMNBI pacyeTa XMMUYECKMX annapaToB U MalUMH: cTaTuka NpoLeccoB
(3aKkoHbI paBHOBECUS), MaTepuanbHbIN U 3HepreTudecknin 6anaHcol.

2. OcobeHHOCTN TeYEHUNS ra3oB: U30TEPMUYECKNA N HEN3OTEPMUYECKNIA NOTOKM ra3os,
TeyeHue rasoB C Y4ETOM (pakTopa CXMMaAEMOCTU

3. TpaHcnopTupoBaHMe XUOKOCTEN M ra3oB. Hacockl n BEHTUNATOPbI, UX
Knaccudukaums 1 OCHOBHbIE XapaKTepUCTUKU

Ana nanpaenexHnsa 18.03.01 Xumudeckas TexHonorns
Kypc 3

CocTtaBuTenb: 3aBsenyoLmmn kacdenpom
(o7 (0] ol/7[e]

« » 20__ropa « » 20__ropa




MeTtoaunyeckmne matepumanbi, onpegensirowme npoueanypbl OLeHMBaHUSA
3HaHMW, YMEHUW, HAaBbIKOB U (UNKn) onbiTa AEeATEeNIbHOCTU, XapaKTepusyrLwme
npouecc opMMpOBaHUA KOMMNETEeHLUN

OueHvBaHWe 3HaHWUA, YMEHWU, HAaBbIKOB U OMbiTa AEATENbHOCTU NPOBOAATCS Ha
OCHOBE CBe[eHuN, NPUBOAUMBLIX B MaTpuue COOTBETCTBUS OLEHOYHbIX CpeacTB
3ansaHMpoBaHHbIM pe3yribTaTaMm 0by4veHus.

Llenb TekyLiero KOHTpOns ycneBaemocTu no y4ebHbIM gucumniamHam B ceMecTpe
— npoBepka npuobpeTaemblix 0Oy4aOWMMNCA 3HAHWUIA, YMEHUA, HAaBbIKOB B KOHTEKCTE
dOpMUPOBaHUSA YCTAHOBMNEHHbIX 0Opa3oBaTeNbHON MNPOrpaMMon KOMMNETEeHUMA B
TeyeHne cemecTpa. TeKywMh KOHTPOSlb OCYLLECTBASIETCA 4Yepe3 CUCTEMY OLIEHKU
npenogaBaTenemM BCeX BMOOB paboT obyvarwmxcs, NpeayCMOTPEHHbIX paboyen
nNporpaMmon OUCUMNANHBI U Yy4eOHbIM NIIaHOM.

lMpomexyTodHas aTTecTaums obydalwmxcs npegycMaTpuBaeT oOLeHUBaHUe
pes3ynbTaTtoB OCBOEHUS AUCLMMNIIMHBbI NOCPEACTBOM UCMbITaHNA B (hopme 3K3aMeHa
(3ayeTa). NpomexyToyHasa aTTecTaumnsa NPOBOAUTCS B KOHLE U3YYEeHUS OUCUMMIVHDI.

PaspaboTtaHHbln  POHO  OUEHOYHbIX CPEACTB  TEKyWero KOHTpons u
NPOMEXYTOYHOW aTTecTauum UCnonb3yeTcsa AN OCYLWECTBNEHUA  KOHTPOSbHO-
N3MepUTENbHbIX MEpOonpUATUA 1 BblIpaboTkn O0BOCHOBAHHBLIX  YNPaBASAOWMX U
KOPPEKTUPYHOLLMX AENCTBUI B Npouecce npmobpeTeHus obyvarowmmMmmnca Heobxoanmbix
3HAHUN, YMEHUN W HaBbIKOB, (POPMMPOBaAHMSA COOTBETCTBYHOLLMX KOMMNETEHUMA B
pes3ynbTaTte OCBOEHUSI OUCUUMNINHBI.

YyebHasa ancumnnmHa Kkak npaBuno opmMmpyeT HECKOSbKO KOMMNETEHLMN,
npoueaypa oLeHnBaHNa npeacrasneHa B Tabnumue:

Ne HanmeHoBaHune MepuogunyHoCTb 1 cnocob Buabl
OLIeHOYHOro cpefcTea npoBeaeHus npoueaypbl BbICTaBNSAEMbIX
OLeHMBaHNS OLEHOK
1 OTtyeT no npakTnyecknm | CucrtemaTmyeckm B 3a4eT/He3aveT
3aHATUAM COOTBETCTBUN C
pacnmcaHnem 3aHsTUM,
NMNCbMEHHO
2 OT4eT no nabopatopHbiM | CnuctemaTnyeckum B 3a4yeT/He3ayeT
paboTtam COOTBETCTBUU C
pacnmcaHnem 3aHsTUM,
NMNCbMEHHO
3 KypcoBown npoekt Ha aTtane npomexyTo4yHom no natTubannbHON
aTTecTauuu LKane
4 3auerT (7 cemecTp) Ha atane npomexxyTo4yHoun 3ayeT/He3aveT
aTTecTayuu
5 Ok3ameH (6 n 8 cemecTtp) | Ha atane npomexyTodHom no natnbanneHon
aTTecTayuu LKane

Ha aTtane npomexyTouHOW atTectaumm (3a4eT) UChonb3yeTcss CUCTEMA OLEHKM
ycneBaeMocTn obyyarwuwmxcd, KoTtopas Mo3BONseT npenogaBaTenio  OUEHUTb
COPMMPOBAHHOCTb MNMIAaHUPYyEMbIX pe3ynbTatoB 0bydeHuss (4eCKpMNTOpOB), a Takke
YypOBEHb OCBOEHUSI MaTepuana oby4arowmmMmmcs.

dopma oLeHKM 3HaHUM (3a4eT): «3aveT»; «HesaueT».

LLkana oueHnBaHUA:

«3ayeT» —  BbICTaBndeTcs, ecnum  CHPOPMUPOBAHHOCTb  3aAABMEHHbIX
obpasoBaTenbHbIX pe3ynbLTaToB KOMMNeTeHUn oLeHuBaeTcH He HUXe



«yOOBNETBOPUTENTbHO» MPU YCIIOBUM OTCYTCTBUS KPUTEPUS «HEYOOBIIETBOPUTENBHOY.
BbicTaBnseTcsa, koraa o6yyaloluMncA MoKasbiBaeT XOpOoLMe 3HAHUA U3YYEHHOro
y4yebHOro martepmana; CamMOCTOATENbHO, JIOTMYHO M NocnefoBaTenbHO u3naraeTt U
UHTepnpeTupyeT maTepuanbl Y4ebHOro Kypca; MOSIHOCTbIO pacKpbiBaeT CMbICH
npegnaraemMoro Bonpoca; Bnageet OCHOBHbIMW TEPMUHAMWU N MOHATUAMU U3YHEHHOIO
Kypca; nokasblBaeT yMEHNE NEPENoXUTb TEOPETUYECKNE 3HAHUA HA nNpeanosfiaraemblin
NpPaKkTU4YEeCKNM ONbIT.

«He3a4yeT» — BbICTaBnsieTCcHd, ecnu nNpu oTeBeTe o0by4valrLeroca BbIABUIUCH
CyllecTBeHHble nNpobenbl B 3HAHNAX OCHOBHbIX MOMTOXEHUA (haKTU4eCKoro mMatepuana,
HEeyMeHMe C MOMOLLbLI NnpenogaBaTens NnonyvynuTb NpPaBUibHOE pPELLEHNE KOHKPETHOM
NpakTU4ecKon 3agadn u3 yucna npeaycMoTpeHHbIX paboyer nporpammon yvyebHowm
ANCUMNINHBI.

Ha aTane npomMeXxyTo4YHOW aTTecTauumn (3Kk3aMeH) UCNonb3yeTcss  CUCTEMa OLIEHKU
ycneBaemMocTn obyyawlwmxcs, KoTopasi NO3BONSeT npenodaBaTenio  OUEHUTb
COOPMUPOBAHHOCTb MaHUPYEMbIX pe3ynbTaToB 00yYeHuUs], a TakKe ypOBEHb OCBOEHMS
mMartepuana ody4varLmnmmcs.

dopma OLEeHKM 3HAHMM (IK3aMeH): OueHKa - 5 «oTnn4yHO»; 4 «xopowoy; 3
«y[OBMETBOPUTENBHOY; 2 KHEYAOBNETBOPUTENBHOY.

LLikana oueHUBaHuA:

«OTNMYHO» —  BbLICTABMSETCHA, €CnM  CPOPMUPOBAHHOCTL  3asiBMIEHHbIX
obpasoBaTenbHbIX pe3ynbTaToB KOMMNETEHUNN OLLEHMBAETCA KPUTEPUSMU «XOPOLLIO» U
«OTNUYHO», MPU YCMNOBUM OTCYTCTBUS OLIEHKM «HEYOOBNETBOPUTESNbHOY»: CTYAEHT
nokasarn MpPOYHble 3HaHMS OCHOBHbLIX MONIOXEHMN (PaKTUYECKOro matepuana, yMeHue
CaMOCTOATENBHO pellaTb KOHKPETHbIe MpaKTUYeCcKne 3aga4vm NoBbILLEHHOW COXHOCTH,
cBOOOHO UCNONb30BaTb CNPABOYHYHO NUTepaTypy, AenaTtb 060CHOBaHHbIE BbIBOAbI U3
pe3ynbTaToB aHann3a KOHKPETHbIX CUTyaLuI;

«Xopowo» — BbICTaBnsieTcsd, ecnm  CPOPMUPOBAHHOCTbL  3asIBIIEHHbLIX
obpasoBaTenbHbIX Pe3ynbTaToB KOMMNETEHLUNN OLEHMBAETCA KPUTEPUSAMU «XOPOLLIO» U
«OTIINYHO», NPU YCITIOBUN OTCYTCTBUSA OLIEHKM «HEYLOBMETBOPUTENBHO», OOMNYCKAETCS
OLEHKa «yOOBMeTBOPUTESbHOY: O0y4YaloWMNCS nokasan MNpOYHble 3HAHUSA OCHOBHbIX
NONOXEHNN hakTUYECKOro maTtepuana, yMeHne CaMOCTOATESbHO pellaTb KOHKPEeTHbIe
npakTnyeckne 3agadvv, npenycMoTpeHHble paboyven nporpamMmMon, OpUeHTUPOBATLCS B
pekoMeHAOBaHHOW CNpaBOYHOM nuTepaTtype, yMeeT NpaBuiibHO OUEHUTb MOfyYeHHble
peaynbTaTbl aHann3a KOHKPETHbIX CUTyaLun;

«YpaoBneTBOpPUTESIbHO» — BbICTaBMSAETCH, €Crv CPOPMUPOBAHHOCTL 3asiBMEHHbIX
obpasoBaTesnbHbIX pe3ynbTaTtoB KomMneTeHumm oLeHuBaeTcs Kputepmamm
«yOOBIETBOPUTENBHO», «XOPOLLUO» M «OTANYHO»: OOy4yalowmncs nokasan 3HaHue
OCHOBHbIX TMOJSIOXEHNA (aKTUYECKOro martepuana, yYMeHue MnonyyYntb C MOMOLLbH
npenogasaTens npaBuUibHOE peLleHMe KOHKPETHOW NpakTU4ecKoW 3ajayn u3 vucna
npeaycMOTpPEHHbIX paboyen nporpaMmon, 3HaKOMCTBO C PEKOMEHO0BAHHOW CNPaBOYHOM
nutepaTypowm;

«HeynoBneTBOpUTENbHO» — BbICTABMSETCHA, €CnNU Npu oTBeTe oby4atoLlerocs
BbIIBUNINCb CYyLLECTBEHHbIE NMPoBenbl B 3HAHWUSIX OCHOBHbIX MOSIOXEHUI (haKkTU4YeCcKoro
mMaTepuarna, HeyMeHvue C NoMOLLbI0 MpernofasaTesnia Nofny4YnTb NpaBuUilbHOE pelueHue
KOHKPETHOW MpaKTUYEeCKOW 3aJayvv U3 Ynucna npeaycMoTpeHHbIX paboyen nporpammon
y4yebHON OMCUNNANHDI.

OTtBeTbl M peweHna obydvalowmxca OLEHMBAKTCA MO cregylwmMm  obwmm
KpUTEepMaM: pacno3HaBaHue npobnem; onpegerneHme 3HadynMmon MHgopmauuun; aHanms
npobnem; apryMmeHTMpPOBaHHOCTb, WMCMNOMb30BaHWE CTpaTerni; TBOPYECKMM NOAX0n;
BbIBOAbI; 00Lwas rpamoTHOCTbL. Oby4vatowmecs ob6s3aHbl caaBaTh BCE 3a4aHNSA B CPOKN,
yCTaHoBneHHble npenogasatenem. OueHka «YOOBMNETBOPUTENbHO» MO AUCUUMNINHE,



MOXET BbICTABNATLCA U NPU HEnorHoM cOpPMUPOBAHHOCTM KOMMETEHUUN B Xoae
OCBOEHUS OTAENbHON y4ebHOM AMCUUNINHBI, ecrnn nx (opMMpOBaHNe npeanonaraeTcs
NPoAO/PKMTbL Ha Gonee No3gHMX atanax obydeHus, B xoae M3yvyeHus apyrnx y4ebHbix
ANCUUNIINH

JlabopaTtopHble paboTbl M NpPakKTUYECKME 3aHATUS  OLEHMBAIOTCS: «3a4yeTy,
«He3a4veTy. OTBETbl U pelleHns obyyarLmMXCcs OLEHMBAKTCA MO CreaywmmM odwmm
KpuTepusiM: pacnosHaBaHue npobnem; onpeneneHne 3Ha4MMon MHopmMaunn; aHanms
npobnem; aprymeHTMpPOBaHHOCTb;, WCMONb30BaHME CTpaTernn; TBOPYECKMIA MNoAxon;
BbIBOAbI; 06LL1asa rpaMOTHOCTb.



