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51.0.03.09 «Mpouecchl u annapaTbl XMMUYECKOW TEXHONTOTUMN»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HarnpasJiIeHNO NOAr0TOBKM (cneunanbHocTH) 18.03.01 XuMuueckasa TEXHOJIOIUA, YTBEPXKAEHHOIO NPUKa3oM
MuHucTepcTBa 0bpasosaHua 1 Hayku PO oT Ne 922 o1 07.08.2020 1 cooTBeTCTBYIOLEro y4ebHOro niaHa.

PaspaboTumk PMNA:

(BOJIKHOCTb, CTENeHb, y4eHoe 3BaHune)

3aBeayowmn kagenpon

COlr'JTACOBAHO:

MpepcenaTenb METOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (Mam y4yebHo-
METOANYECKON KOMUCCUN)

PykoBoamnTens obpazoBaTesibHOMN
nporpamMmbl

0.B XabubpaxmaHoBa

(®Kno)

0.B. XabubpaxmaHoBa,
KaHOnaaT XMMN4eCKnxX Hayk

(®UO, cTeneHb, yyeHoe 3BaHue)

(®UO, cTeneHb, yyeHoe 3BaHue)

0.B. XabubpaxmaHosa,
KaHAMAAT XMMUYECKNX 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 npakTnyeckoe rnpuMeHeHne B BONpocax
rMAPaBJINKN. rnapoganHamunkn. O6buas
MexaHnyeckmne un XapaKTepnCTrKa | XxapaKTepUCTUKa MeXaHNYECKINX
2 rnapoMexaHuyeckme | MexaHu4eckux | npoueccos. O6nacTu nx NpUMeHeHUs B 2
npoLecchbl npoLeccos XVMUWYECKOIM TeXHoMornu. amenbyeHne:
XUMUNYECKON OCHOBHbIe Crocobbl N3MeNbYeHuns.
TeXHO10rnm PacyeT OCHOBHbIX NapaMeTPOB MaLUWH
L4719 MPOBeeHNs MPOLLECCOB
n3menbyeHuns. MNyTn NoBbILLEHUS
NPOVN3BOANTENBHOCTU 1 3PHEKTUBHOCTU
n3imMmenbyeHuMA.
WToro 3a cemecTp: 4
7 cemecTp
TeopeTnyeckne 0CHOBbI TEMI00OMEHHbIX
npoweccos. MaTemMaTuyeckas
OCHOBbI NMOCTaHOBKa U peLleHmne 3a4aum o
Tennosble npouecchbl HeCTaluMOHapPHOM nepeHoce TenJoThl B
3 TennoobMeHHbIX 2
1 annapaTbl NPOLIECCOB TBEpAbIX Tenax. BpeMmsi nporpesa
TBEPAOro Tena, ypaBHEHNE
KOHBEKTWMBHOI0 NepeHoca TemnioThl C
NCTOYHMKaMW Temna.
HeoHOPOAHbIE CUCTEMbI U METOAbI UX
pasgenenunsa. OcaxaeHne nog AencTBNeEM
pa3nyHbIX PakTopoB. PubTPOBaHME:
MeToAbl 1 cnocobbl. KnHeTuka npouecca.
MpoLecch! HeonHOpOaHbIe Llenun n 3afay4m npoueccos pa3aeneHus.
Ocoboe 3HayeHne cnocoboB pasgeneHns
4 Pasnenenns cucTemsl HEeoAHOPOLHbIX CUCTEM MPU peLLeHnm 2
HEOAHOPOHbIX MeTOoAbl NX
cneTem pasneneHs aKosornyeckmx npobnem. MpuHLMnb
BbibOpa MeTOA0B pasfeneHuns n
CpaBHUTENbHbIE OLLEHKMN 3(h(PEKTUBHOCTK
npoueccos pasaeneHns. 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 paccMaTpuBaeMbIX MOATEM, BOMPOCOB) | 91€KTPOHHOMN
¢dopme
8 cemecTp
MaccoobmeHHble | MogenuposaHue | MonenuposaHue MacCoObMEeHHbIX
1 npoLecchl u MaCCO0BOMEHHbIX | MpoLeccoB B MporpaMMHoOn cpeae 2
annapaThl npoLeccos (PekTudmkauma bnHapHon cmecn)
MaccoobmeHHble | MogenupoBaHue | MonenupoBaHue MacCoObMeHHbIX
2 npoLecchl u MaCCO0BOMEHHbIX | MpoLLeccoB B MporpaMMHoOn cpeae 2
annapaThl npoLeccos (PekTudmkauma bnHapHon 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 3K3aMeHaLNOHHbIM
BOMpoOCaMm pasjesna

He(h TEXNMNYECKON
MPOMbILLNEHHOCTH

Wtoro 3a cemecTp:

131

UToro:

354

5. NMepevyeHb y4eOHOMU NnuTepaTypbl M y4uebHO-MeTOaMYECKOro obecneyeHms no

AucuunnuHe (Mmopynio)

Pecypc HTb

Ne Bubnuorpacduyeckoe onucaHue CamrTy

n/n (9B6C CamITy,
IPRbooks n 7.4.)
OcHoBHa#sa nnTepaTypa
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
M3yyeHre npoLeccos 1 annapaToB HEPTEXMMUNYECKON OTPaCIn C
NpUMeHeHneM y4ebHbIX AUHAMUNYECKNX KOMMbIOTEPHbIX MOAeNen: 3M1eKTPOHHbIA

2 | npakTukym / bensasckuin O.I'., KanawHukos A.M., TpeTbsikos A.B., A Mn Ap
Megua: 2023.- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||128961
OCHOBHbIE NpOoLECChHl 1 annapaTbl XMMUYECKON TEXHONOTUN: y4ebHNK /

3 Bnacosa I'.B., Yyamesuy [.A., NMnsosaposa H.A., UHdpa-NHxeHepus: 2022.- DNEKTPOHHBIN
Pexxum pgocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||124246
OcHoBbI Macconepefaym : Kypc nekunit / Camap.roc. TexH.yH-T, XuMmum4yeckas

4 | TEXHONOTNS M MPOMBILUNEHHAR SKONIOTUS; COCT. J1. M. X)XypaBneBa.- Camapa, DNIEKTPOHHbIN
2016.- 94 c..- Pexxum pocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2554
Mpouecchl 1 annapaTbl XMMUYECKON TexHonornn. Y.1. FTmapoMexaHunyeckme

5 | MPOLCCH 1 annapatsi: y4ebHoe nocobue / Nyxenb HO.A., AMypcKun INEeKTPOHHbIN
rocyfapcTBeHHbIn yHuBepcuTeT: 2019.- Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||103906
Mpouecchl 1 annapaTbl XUMUYECKON TeXHONOrUKn. YacTb 1: yyebHoe
nocobue / Cmanb [.B., Yepkacos A.B., Ocunos t0.H., benropoackui 5 _

6 | rocynapCTBeHHbIN TEXHONOrMYecknin yHmsepcuteT um. B.I'. LLyxosa, 36C NIEKTPOHHbIV
ACB: 2016.- Pexxum gocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||80521
Mpouecchl 1 annapaTbl XMMUYECKON TeXHOJIOrnn: y4ebHo-MmeToanYeckoe
nocobue / , KazaHCKMUA HaLMOHaIbHbIA NCCIef0BaTENbCKUN .

7 | TeXHONOrnYeckuin yHmsepcuteT, cocT. bukbynatos A.LL., BpoHckas B.B., SNIeKTPOHHBIN
EHnkeea H.W., MnHnbaesa J1.P., CocHoBcKasi H.b.: 2014.- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||62571

12




®ununnos, B.B. TennoobMeH B XMUYECKON TexHoornn. Teopus. NMpumepsl
pacyeTa. OCHOBbI MPOEKTNPOBaHMA : y4ebHoe nocobue / B. B. dununnos, O.
A. dunnnnoea; CamMapCKUM rocyfapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET,

DNEKTPOHHBbIN

NPOMbILLNIEHHAs 3K0JI0TUA .- 2-e U34., ucnp. n gon..- Camapa, 2021.- 54 c..-
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||5338

8 XvMpYyeckasa TeXHOM0rna U NPOMbILLIEHHAs IKOJIOTUS .- 2-e U3fg., Ucnp. u pecypc
non..- Camapa, 2023.- 218 c..- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||5775

JononHuTenbHas nutepaTypa
lmapaBanyeckoe CONPOTMBIIEHNE CeTU : MeTO.YKa3aHus K nab.paboTe no
Kypcy "lpouecchl 1 annapaTbl XuMm.TexHonorun" / Camap.roc. TexH.yH-T, 3 y

9 | XuMmn4yeckas TEXHOJIOrMa 1 NPOoMbILLIEHHAA 3KO0rns; cocT. B. B. JIEKTPOHHBIN
®ununnos.- Camapa, 2013.- 21 c..- Pexxum pocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1919
M3y4yeHune npouecca TennoobmeHa B TensioobmeHHnKe "Tpyba B Tpybe" :

MeTof. YKa3aHua K nabopaTopHoi paboTe no Kypcy "lMpoLecchl u

10 | @NnapaTbl XUMU4ECKMX npoun3soacTs" / CaMap.roc.TexH.yH-T, XmuMnyeckas DNEKTPOHHbIN
TEXHOI0r S 1 NPOMbILLNEHHAA 3K00rnsg; cocT. B. B. dununnos .- 2-e n3g., pecypc
ncnp. u gon..- Camapa, 2018.- 23 c..- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||3398
Mpouecchl 1 annapaTbl XMMUYECKOWN TEXHONOrMK. H.2. TennoBble NpoLecchl

11 |#annapatsr: y4ebHoe nocobue / Nyxxenb HO.A., AMypCKuUi DNEKTPOHHbIN
rocynapcTBeHHbIn yHuBepcuTeT: 2020.- Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||103907
Mpouecchl 1 annapaTbl XMMUYECKON TeXHOoNorumn: y4ebHoe nocobue /

12 Pa3uHos A.W., KnnHos A.B., IbsikoHoB I'.C., Ka3aHCKMI HaLMOHaJIbHbIN DNIeKTPOHHbIN
nccnenoBaTeNbCKUN TEXHONOMMYECKNA YHUBEpCUTET: 2017.- Pexxum pecypc
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||75637
®dununnos, B.B. /I3y4yeHmne npouecca TensoobmeHa B Ten006MeHHUKe
«Tpyba B Tpybe» : MeToamyeckune ykasaHusa kK nabopaTtopHoi paboTe no
Kypcy «[Tpouecchl 1 annapaTbl XMMUYeCKNX Npou3BoacTs» / B. B. .

13 | dununnos; CaMapCKuii rocy4apCTBEHHbIN TEXHUYECKUN YHUBEPCUTET, SNIKTPOHHBIN
XvMpyeckasa TeXHOM0rna U NPOMbILLIEHHAs 3KOJIOTUs .- 3-e U3fg., ucnp. u pecypc
non..- Camapa, 2023.- 20 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||5733
®ununnos, B.B. Mpouecchl 1 annapaTbl XMMUYECKON TEXHOJIOTUN :
crnpaBo4yHUK / B. B. dununnos, B. [. N3mannos; CamapCkun y

y y DNEeKTPOHHbIN

14 | rocynapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET, XUMUYECKasa TEXHOJIOMNS 1

pecypc

HocTtyn obyyvatowmxcs K 9P HTB Caml'TY (elib.samgtu.ru) ocyuiecTsnseTcs nocpeacTBOM NEKTPOHHOMN

NH(OpMaLMOHHON 0bpa3oBaTeNbHON cpelbl yHMBepcuTeTa U canta HTB Caml TY no nornHy u naposto.

6. NMepevyeHb MHPOPMALMOHHBLIX TEXHOJIOTMI, UCNOJIb3YEMbIX MPU OCYLLLECTBJIEHUM
obpasoBaTenbHOro npouecca No gucuuniauHe (Moaynio), BKJlO4Yas nepeyeHb

nporpaMMHoro obecneyeHus

Mpv NPOBEAEHNN NEKLMOHHbIX 3aHATWIA NCMOb3YeTCa My/bTUMeaniiHoe 060pyaoBaHMe.

OpraH130BaHO B3auMoaencTBre oby4yaloLllerocs 1 nNpenofaBaTens C UCMOJb30BaHWEM 3JIEKTPOHHONM

NH-hopMaLoHHo obpa3oBaTesibHOM Cpedbl YHUBEPCUTETA.

Ne Cnoco6
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas Microsoft
1 . JInueH3noHHoe
cucTeMa (3apybexHbin)
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AO «JlabopaTopuu
2 | AHTuBmpyc Kaspersky EndPoint Security Kacnepckoro» JIMLLeH3nOoHHOEe
(OTevyecTBEHHbIN)

MporpammHoe obecneyeHne AO «AHTUNNarvaTt»
3 o JInueH3noHHoe
«AHTUNNArnaT.OKCnepT» (OTeyecTBEHHbIN)
. . Microsoft
4 | Microsoft Office 2013 JInueH3noHHoe

(3apybexHblii)

7. NepeyeHb pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKALLUOHHOU ceTh «VIHTepHeT»,
npogeccmoHanbHbIX 6a3 AaHHbIX, UHPOPMALUMOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue Pexxum poctyna
1 | KoHcynbTaHT ntoc http://www.consultant.ru Pecypcb! OTKpbITOrO
nocTyna
3apybexxHblie 6a3bl
2 Scopus - 6a3a faHHbIX http://WWW.SCOpuS.com/ JaHHbIX
pedepaToB U LMTUPOBaHMSA OrpaHNYyeHHOro
nocTyna
3 | POCNATEHT http://www1.fips.ru/wps/wcm/connect/content _ru/ru Pecypcel oTKpbITOrO
- focTtyna
4 Poccumnckum xummyeckni http://www.chemport.ru/ Pecypcbl OTKpPbITOr0O
noptan nocTyna
Poccuinckune 6asbl
dneKTpoHHasa bubnmoTeka i R I JaHHbIX
5 V3maHWi CamITY http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe OF PaHINEHHOrO
nocTyna
Poccuinckune 6asbl
DNEeKTPOHHO-6ubmoTeyHas ) . NaHHbIX
6 cucteMa IPRbooks http://www.iprbookshop.ru/ OrpaHNYeHHOro
nocTyna

8. OnucaHuMe MaTepuanbHO-TEXHUYECKOMN Da3bl, HeOOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca nNo AucuuniauHe (mogynio)

JleKunOHHbIE 3aHATUSA

Ayoutopma AN NEeKUWOHHbIX, CEMUHAPCKUX M MPaKTUYECKWUX 3aHATWIN, TeKyLero KOHTPoAs u
MPOMEXYTOYHON aTTecTauum (C MynbTuMeAunHbIM 060OpyaOBaHUEM) YKOMMNNEKTOBaHbI Mebenbio u
TeXHUYECKMMUN CpeacTBaMu obyyeHns, cnyxawnMy ons npefctaBneHns yyebHon nHdopmaunm 60abLLIon
ayamTopum.

MpakTuyeckue 3aHATUA

AyouTtopua Onsd nNpakTUYeCKUX Y CEMUHAPCKUX 3aHATUNA, TEKYLLero KOHTPOJA Y NPOMeXyTOYHOM
aTTecTauumn, yKOMMNIeKTOBaHHbIE CNeLNann3npoBaHHON Mebesnbio U TEXHUYECKUMU CPeacTBaMu obyyeHuns
(npoekTop, 3kpaH, KoOMMNbTep/HOYTOYK), C BbIXOAOM B CeTb VMHTepHeT Y [OCTYMNOM B 3NE€KTPOHHYIO
MH(OopMaLmnoHHo-06pa3oBaTenbHyo cpeny Caml TY. Ayantopus obopyaoBaHa cneunann3vpoBaHHoON Mebenbio:
CTOMbI U CTYNbS 415 00yYaloLWmXCs; CTON U CTYN ANS npenofasaTens, 40CKa.

KomnbloTepHble Knaccol (aya. 101, 102, 111, 201, 311,401, 404).

JlabopaTopHble 3aHATUSA

Ona nabopaTopHbIX 3aHATMI ncnonb3lyeTtcs nabopatopus Ne3 «JlabopaTopusa NpoueccoB 1 annapaTos
XUMUYECKON TEXHONIOrun» nabopaToOpHO-XMMNYECKOro KOpMnyca, OCHalleHHas obopyLoBaHMEM: YCTaHOBKY
«FmapaBanyeckoe conpoTmeaeHne ceTu», «cnbitaHne LeHTpobexxHoro Hacoca», «M3yyveHune TennoobmeHa B

14


http://www.consultant.ru
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TennoobmeHHnKe «Tpyba B Tpybe»», «M3yvyeHne npouecca pekTugurkaumm bnuHapHon cmecu». NMomeleHune
OCHaLLeHo creymannsnpoaHHon Mebenbto: 9 cTosioB, 16 CTyNbeB, CTON U CTYA NpenofaBaTens. TexHnyeckme
cpenctBa obyyeHus, cnyxaline ons npenctaBneHns ydyebHonm nHpopmaumm 6onblwon ayautopun, Habop
LeMOHCTpaLoHHOro 0bopyaoBaHuMs: 3KpaH, MPoOeKTop, NepeHOCHON HOYTOYK.

CamocToaTenbHasa paborta

MomelleHNs 41 CaMOCTOSATENIbHOW PaboTbl OCHALLEHbI KOMMbIOTEPHON TEXHUKON C BO3MOXHOCTbIO
NoaKNYeHns K cetn «MIHTepHeT» U LOCTYNOM K 3JIEKTPOHHON MH(OPMaLMOHHO-06pa3oBaTebHON cpeae
CamITY:

- KabnHeT ANs TeKylwero KOHTPOAS U NMPOMEXYTOYHOW aTTecTauunn, KYpCcoBOro NpoeKTUpoBaHUS,
rPynnoBbIX N MHAMBUAYAbHbLIX KOHCYAbTauuin aya. 212;

- KabuHeT ona camocToATeNbHOM paboTbl, ayantopus 304;

- KOMMbIOTEPHbIE KNaccol (aya. 101, 102, 111, 201, 311,401, 404).

9. MeToaunyeckue matepuansbl

MeToanyeckme pekoMeHaaumm npu pabote Ha nekUnm

[0 NneKkummn CTyAeHT LOJKEH NPOCMOTPETh y4ebHO-METOANYECKYIO U HAaYyYHYI0 NuTepaTypy No TemMe
nekunmn ¢ Tem, 4yTobbl MeTb NpeacTasaeHme o npobnemax, koTopsle byayT pa3bupaTbCs B nekLUn.

Mepel HavanoMm nekuum obyvawowmmcs coobllaeTcd TeMa NeKuumn, NaaH, BONPOCh), Noasexatine
paccMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEpPaTypHble UCTOYHUKN. Becb y4ebHbil MaTepuman, cooblaembli
npenogasateneMm, 0OoJNKEH He NPOCTO NPOoCyLnNBaTbCA. OH NOJKEH ObITb aKTUBHO BOCMNPUHAT, T.e. yCJblllaH,
OCMbICJIEH, MOHAT, 3aUKCMpOBaH Ha Bymare v 3akpenieH B namsaTu. MNpucTynas K cayLlaHuio HOBOro y4yebHoro
MaTepKnasia, NoJse3HO MbICNIEHHO YCTaHOBUTb €ro CBA3b C paHee U3Yy4YeHHbIM. Cﬂe,ﬂ,ﬂ 33 TEXHUKOW YTEeHUS
NeKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLEHWE TOHA, U3MEeHeHMe pUTMa, naysa 1 T.n.), Heobxoammo Bcaeq 3a
npenofaBaTesieM yMeTb BblAe/IATb OCHOBHbIE KaTeropun, 3aKOoHbl 1 onpefensTb UX cogepxxaHue, npobnemsi,
npefnosiaraTb UX BO3MOXHblE pelleHuns, AoKa3aTeNbCTBa ¥ BbiBOAbI. OCyLLecTBAAS Taky paboTy, MOXHO
3Ha4YuTenbHo obneryntb cebe NoHMMaHue y4ebHOro mMaTepuana, ero KOHCMNEKTMPOBaHWe U AajbHelllee
n3yyeHue.

KoHcnekTupoBaHue nekuuu nossonseT obpaboTaTh, CMCTEMATU3MPOBAThL UM Jyylle COXPaHWUTb
NONYYEeHHYI0 MHMOPMaLno ¢ TeM, 4Tobbl B ByaylieM MOXHO 6bi10 BOCCTAaHOBUTb B MaMATU OCHOBHbIE,
cofepxxaTesibHble MOMeHTbI. TunnyHas ownbka, copepliaemMas obyyatowmmcs, [OCIOBHOE KOHCNEKTUPOBaHMe
peyn npenofasaTens. Kak npasumno, Npu 3anmcu «CJ0BO B C/I0BO» HE OCTaeTCA BPeMeHU Ha 06aymbiBaHme,
aHanm3 n cnHTe3 nHdopmaumm. OT6Mpas HyKHYK MHMOPMaLUIO, F1aBHbIe MbICAKU, MPobaeMbl, peweHnsa u
BbIBOAbI, HEOHXOAUMO COKpaLLaTh TEKCT, CTPOUTL €ro TakmuM 06pa3om, 4Tobbl MOTOM MOXXHO ObISIO NErKo B HEM
pa3obpaTtbca. XenaTenbHO 0CTaBUTb B paboynx KOHCMEeKTax nons, Ha KOTOPbIX MOXHO OyaeT fenaTb NOMEeTKU
N3 PEeKOMEHAOBAHHOMW nNWTepaTypbl, LOMOMHAKLWME MaTepuan MNPOCAYLAHHON NeKuumn, a Takxe
nofyepkmBatoLine 0cobyo BaXKHOCTb TeX UM UHbIX TEOPETUYECKMNX MOM0XKeHUN. C OKOHYaHUEM NeKLmum
paboTa Hah KOHCMNEKTOM He MOXXEeT CHMTaTbCH 3aBepLleHHON. Hy>XHO elle BOCCTaHOBUTbL OTAE/bHbIE MECTa,
MPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTauum U T.M. C TeM, 4TOObl KOHCNEKT MOr 6biThb
MCMONb30BaH B MpoLecce NOArOTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuumn -
He3aMeHVMbI y4eOHbIN JOKYMEHT, He0BXOAUMBIN 419 CaMOCTOATEIbHON paboThl.

MeToanyeckme peKkoMeHaaLmm npu noaroToBke n pabote Ha NPaKTUYECKOM
3aHATUM

MpaKTrnyeckne 3aHATUA N0 AUCLMMJIMHE NMPOBOAATCA B LIENAX BbIpaboTKM MPaKTUYECKUX YMEHUA U
nprnobpeTeHns HaBLIKOB B peLleHn NPothecCMoHasbHbIX 3a4ay.

PekomeHAayeTCs cnenyrolas cxemMma noaroTOBKM K MPaKTUYECKOMY 3aHATUIO:

1. 03HaKOMJEeHMe C MNJAaHOM MPAKTUYECKOro 3aHATMSA, KOTOPbIA OTpaxKaeT COoLep)XaHue

npeaioXeHHON TEMbI;
2. npopaboTKa KOHCMEeKTa Nekunu;
3. YTeHMWe peKOMeHOO0BaHHOW NUTepaTypbl;
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4. NoAroToBKa OTBETOB Ha BOMPOCKI MJlaHa NMPakTUYeCKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBLIX 3a[laHWiA, 3a4a4 1 ap.

MonaroToBka obyvatoLerocs K NpakTUYeCKOMY 3aHATUIO NPOM3BOAUTCS MO BoNpocaM, pa3paboTaHHbIM
ONA Ka)X4OW TeMbl MPakKTUYeCKNX 3aHATUA 1 (namn) nekuunin. B npouecce NoAroTOBKM K MPaKTUYECKUM
3aHATUSAM, Heobxonoumo obpaTnTb ocoboe BHUMaHME Ha CaMOCTOATENIbHOE M3YyYeHWEe PeKOMEH0BaHHOM
MTepaTypsl.

PaboTa CTyneHTOB BO BPEMS MPAKTMYECKOr0 3aHATUS OCYLLECTBASETCS Ha OCHOBE 3aJaHuii, KOTopble
BblAatoTCca obyyalowmMmMcs B Havyase Uam BO BpeMs 3aHATMA. Ha MpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCSH
aKTUBHOE y4yacTue B 0OCYXOEHUN KOHKPETHbIX CUTYyaLui, cnocoBHOCTb Ha OCHOBE MOJYYEHHbIX 3HAHWNA
HaxoOnTb Haubonee 3hHEKTUBHbIE peLIeHUs MOCTaBAEHHbIX NpobneMm, ymMeTb HaXxOAWUTb MOJIE3HbIN
LOMONIHUTENbHBIN MaTepuan nNo TemaTuke 3aHATMA. Obyyvatowmmca Heobxoammo obpallaTe BHMMaHWe Ha
OCHOBHbIE MOHATWA, aNroOpPUTMbl, ONPenensaTb NPAKTUYECKY 3HAYMMOCTb pacCMaTPUBAEMbIX BOMPOCOB. Ha
NPaKTNYeCKMX 3aHATUAX obyyatowmecs OOJKHbI YMETb BbINMOJHUTL PacyeT Mo 3afaHHbIM MapaMeTpaM Uan
BbipaboTaTb onpepeneHHble peweHns no obosHavyeHHoON npobneMe. 3agaHns MOryT ObiTb FPynnoBbie U
NHANBMAYaNbHbIE, B 3aBUCMMOCTU OT CIOXKHOCTY Npeasiaraemblx 3a4aHui, Lenen 3aHatmsa, obuien nogroToBKy
obyyatoLmxcs npenoaaBaTesib MOXET NOoJCKa3aTb 00yYaloWNMCS aNiroOpUTM peLleHns N nepBoe AencTeue,
NN yKasaTb obliee HanpaBsieHWe pacCyXAeHun. MonyyeHHble pe3ynbTaTbl 06Cy)XAalTCa C NO3MLUIA NX
afeKBaTHOCTU NN 3P(PEKTUBHOCTU B PAaCCMOTPEHHOW CUTYaLMK.

MeToauyeckne pekomeHaaumm npu paboTte Ha N1abopaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHoW paboTbl OENUTCA Ha [OBE YCJIOBHble 4aCTU: TEOPETUYECKYD U
NPaKTUYeCKY!O.

HeobxoAnMbIMU CTPYKTYPHBLIMW 3N1EMEHTAMU 3aHATUA ABAAIOTCS NpoBefeHne nabopaTopHom paboThl,
npoBepka YCBOEHHOr0 MaTepuana, BKJoYaloLwasa 06cyKxaeHre TeopeTnYecKmx 0CHOB BbIMNOJHAEMON paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBMI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNI MHCTPYKTaXK Mo
NCnofb3oBaHnto Heobxoanmoro obopynosaHus. MpenofaBaTeslb KOPPEKTUPYET AeATeNbHOCTb obyyatolerocs
B nMpouecce BbiMNoaHeHUs paboTel (Nnpu HeobxoaumocTu). MNocne 3aBeplieHns nabopaTopHOW paboThl
noABOAATCS UTOrK, 06CYyXAaloTCA pe3ynbTaThl 4EATENbHOCTH.

Bo3MOXHbI crnenytoumne GopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHaa, rpynnoBas u
nHaneuayanoHas. Mpun poHTanbHOM hopMe BbINOJHAETCS OoAHa U Ta e paboTa (MpyM 3TOM BO3MOXHbI
pa3/inYyHble BapuaHTbl 3adaHuin). Mpu rpynnosoi opme paboTa BLINOAHAETCS rpynnon (komaHgon). Mpwu
NHAMBMAYaNbHOWN hopMe 06yYatoLLMMNCA BbIMONHATCS UHAMBUAYaNbHbIE paboThl.

Mo kaxpon nabopaTopHoi paboTe MMEKTCA METOAMYECKME YKa3aHMS MO WX BbIMOJHEHWUIO,
BKJIlOYaloLiMe HeobXxoauMbIl TEOpeTUYeCKMUA U MPaKTUYeCKUA MaTepuan, copepXxalwue 3NeMeHTbl ”
nocnenoBaTesbHY0 NHCTPYKLNIO MO NpoBeAeHWIO BbIOpaHHOM paboThkl, MHAMBUAYAbHbIE BapUaHTbl 3alaHui,
TpeboBaHms 1 hopMy OTHETHOCTU MO AaHHOW paboTe.

MeTognyeckue pekomMeHagauunn rno BblMOJIHEHUIO CaMOCTOSATEIbHON pa60Tb|

OpraHm3aumna camocTtosTenbHon paboTbl obyyaloWmMXca OPUEHTUPYETCA Ha aKTUBHble METOAbI
OBMafeHnsa 3HaHWAMWU, pPa3BUTUE TBOPYECKMX CMOCOOBHOCTeN, MNepexod OT MOTOYHOro K
NHONBUOYANN3NPOBAHHOMY 06yYeHMIo C y4eToM NoTpebHOCTeN 1 BO3MOXXHOCTel 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ yyebHukamu, y4ebHbIMK NocobusiMn, Hay4yHOM, CNPaBOYHOM UTEpPaTypon,
MaTepuanaMm Nepuoandecknx n3gaHuin n MHTepHeta senseTca Hanbonee spHeKTNBHLIM METOAOM MOJTYHEHUS
LOMOJIHNTESIbHbIX 3HAHWI, NO3BOASET 3HAYUTENBHO aKTMBU3NPOBATb MPOLECC OBAALEHUS UHDOPMaLNEN,
cnocobeTByeT 6onee rayboKOMy YCBOEHMIO U3yYaeMoro Mmatepumana. Bce HOBble MOHATUSA MO N3y4aeMon Teme
HeobX0AMMO Bbly4YUTb HanU3yCTb U BHECTW B M0CCapUiA, KOTOPLIA Lienecoobpa3Ho BECTU C CaMOro Hadvasla
N3y4yeHuns Kypca.

CamocTosATenbHas paboTa peanmsyeTcs:

HernocpenCcTBEHHO B NMPoLLECcCe ayaAnTOPHbIX 3aHATUI;

® Ha NeKUUsx, MpakTU4YeCKNX 3aHATUAX;

® B KOHTaKTe C npenopaBaTesieM BHe paMOK paCrnncaHus;

® Ha KOHCy/bTaumax no y4yebHbIM BOMpOCaM, B XO04€ TBOPYECKNX KOHTAKTOB, MpW JMKBUAALNN
3a[l0/DKEHHOCTEN, NPV BbIMOJAHEHUN NHANBUAYANbHbLIX 3a4aHUA W T.4.;

e B BubnnoTeke, ooma, Ha Kadenpe npu BbIMOAHEHMUN 0ByYalOWMMCSA Y4eOHbIX U MPaKTUYECKMX
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3apau.

S peKTUBHLEIM CPefCTBOM OCyLLeCTBeHNS 00yvaloLmnmMcsa caMoCcToATENbHON paboTel ABnseTCA
3/IEKTPOHHAA MHGOpPMaLMOHHO-06pa3oBaTebHAs Cpella YHMBEpPCUTETa, KOTopas obecnevymBaeT JOCTYN K
y4yebHbIM nnaHam, paboymm nporpammam AUCUUNAWH (MOAynen), NpakTuK, K U3LaHUAM 3NEeKTPOHHbIX
H6UbNNOTEYHBIX CUCTEM.

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCLUNIMHE (Moaynio)

@DoHA OLLEeHOYHbIX CPeLCTB npeacTassieH 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)

18

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 Ans
KOHTPO/1S MapaMeTpoB
TEXHOJIOrNYeCKoro
npowecca, CBONCTB
CbIpbsi U FOTOBOW
npoayKLuumn

BnapeTtb HaBblkaMU OCYyLLECTBAEHNS
N3MEHEeHWI NapaMeTpoB TEXHOIOMNYECKOro
npoLecca n 3KcrnayaTauum TEXHONOr NYECKMNX
annapaToB NpW OTKJIOHEHUSX OT
YCTaHOBMIEHHbIX HOPM C cobntogeHnem
TpebosaHun 6e3onacHoOCTH

3HaTb OCHOBbI npoBeaeHNA TEXHONOMMYECKUX
npoueccos XUMUYECKOWN TEXHOMOr UK B
COOTBETCTBUN C TEXHOJIOrNYECKNM
pernaMmeHTom

TecToBble 3a4aHNSA

HeTt

Oa

YMeTb obecneynBaTh nposeneHne
TexXHOoJIorn4ecKoro npouecca n akcnayatTaunto
TEXHOJIOrn4eckoro O60pyﬂ,OBaHVIFI B
COOTBETCTBUN C TEXHOJIOrNYECKNM
pernaMmeHToM U yCctaHOBJIEHHBIMW HOPMaMu

TecToBble 3aiaHnA

HeTt

Oa

OlnK-4.3 CnocobeH
OCYLLEeCTBAATb
N3MeHeHune
napaMmeTpoB
TEXHOJIOrN4eCcKoro
npouecca npu
N3MEHEHNN CBONCTB
Cbipbs

YMeTb KOHTPOIMPOBaTbL NapaMeTpsbl
TEXHOJIOrMYeCcKoro npoLecca, CBONCTB Chlpbs
1 FOTOBOW MPOAYKLMUN

TecToBble 3aiaHnA

HeTt

Oa

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

TecToBblE 3aaHNSA

Het

Oa

BnapeTb HaBbiKaMU UCMO/Ib30BaHMUA
TeXHNYeCKnX CcpencTB KOHTPOJIA 3a
NnapamMeTpamMy TEXHONIOrM4YeCKOoro npouecca

TecToBble 3a4aHNSA

HeTt

Ha

YK-2.1 ®opmynupyet
B paMKax
MOCTaBJIEHHONM Lienn
npoekTa
COBOKYMHOCTb 3ajav,
obecrneynBaoLLnX ee
NOCTUXKEHNE

BnapeTb HaBblkaMn pa3paboTKu 1
peann3aLuy NpoeKkToB Mo npoueccam
XUMWYECKON TEXHOIOTMMN 1 pacyeTa
TEXHOJI0rn4eckoro obopyAoBaHus, y4nTbiBas
LENCTBYIOLLVE NPaBOBbIE HOPMbI U UMetoLLuecs
YC0BWS, PECYPChI 11 OFpaHUYeHUs

TecToBble 3a4aHNSA

HeTt

Ha

3HaTb OCHOBHbIE MOHATUA N METO[b
MaTEMaTWNYecKoro aHa/n3a n MaTeMaTUYeCcKo
CTAaTUCTUKN AN5 BbIBOpa ONTUMabHbIX
Cnoco60B peLLeHNs NOCTaBEHHbIX 3a4a4 Npu
OCYLLECTB/IEHUN NPOECCUMOHAbHO
[esTeNbHOCTN; OCHOBbI TEOPUU NepeHoca
UMMyJ/bCa, TEMa v MacChl; MPUHLMMbI
(hM3nM4eCcKoro MoeNnpoBaHNs
XUMUKOTEXHOIOMMYECKUX NMPOLIECCOB 1
annapaTos

TecToBble 3a4aHNSA

HeTt

Ha

YMeTb onpefenaTb B paMKax NMoCcTaB/IEHHON
LeSIn NpoeKTa COBOKYMHOCTb 3afav,
obecneynBatoLLNX ee JOCTUXKEHNE; BbIBMpPaTh
3¢ (heKTNBHbIE, ONTUMaJIbHbIE CMOCOOLI
peLLeHns 3a4a4 Mo NPOeKTUPOBAHNIO
anmnapaToB U XMMUKO-TEXHOJIOMMYECKIX
npoLeccos

TecToBble 3aiaHnA

HeTt

Oa

MexaHuuyeckue U ruapoMexaHmyeckue npouecchbl
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OMK-4.1 Ucnonb3yeT
TeXHUYeckune
cpencTsa oas
KOHTPOJIS NapaMeTpoB

3HaTb OCHOBbI NPOBEAEHNSA TEXHONOMNYECKUX
NpoLLeccoB XMMNYECKON TEXHOIOM N B

TecToBblE 3aaHNSA HeT Oa
TEXHOJIOrN4eCKoro COOTBETCTBUM C TEXHOIOMNYECKMUM
npowecca, CBONCTB persiaMeHToMm
CbIpbsi U FOTOBOW
npoayKLuun
Bnapetb HaBblkaMu OCYLLECTBJIEHUS
N3MEHEHNI NapaMeTpPOB TEXHONOrMYECKOro OTYeT Mo
npouecca u aKcnayaTauumnm TEXHO0r N4ecKmnx
npakTU4ecKkum Oa HeTt
annapaToB NPy OTKJIOHEHUSAX OT
3aHATUAM
YCTaHOBJIEHHbIX HOPM C cobntogeHnem
TpeboBaHuii 6e3onacHoOCTU
YMeTb obecrneynBaTb NpoBeLeHNe
TEXHOJI0rMYeCcKoro npouecca n akcnayataunto | OTyeT no
TexHoJsiormyeckoro obopyAoBaHns B NpakTU4ecKnM Ha HeTt
COOTBETCTBUM C TEXHOIOMNYECKUM 3aHATUAM
persiaMeHTOM 1 YCTaHOBJIEHHLIMU HOPMaMu
OMK-4.3 CnocobeH
OCYLLEeCTBNATb
VISMEHEHNE BnapeTtb HaBblIKaMu NCMNOb30BaHUSA OT4eT no
napaMmeTpoB
TEXHOTOMMYECKOrD TEXHNYECKUX CPeLCTB KOHTPOA 3a NpPakTU4eCcKnM Ha HeTt
napaMmeTpammn TEXHOJIOrMYECKOro npouecca 3aHATUAM
npouecca npu
N3MEHEHUN CBONCTB
CbipbA
YMeTb KOHTPOMPOBaTb NapameTpbl OT4eT no
TEXHOJ/I0rMYEeCKOro NpoLecca, CBOMCTB CbipbA | MPaKTUYECKUM Ha HeTt
1 FOTOBOW MPOAYKLMN 3aHATUAM
3HaTb HOMEHKaTYypy ¥ NPUHLUN LENCTBUS
TEeXHUYECKMX CPeLCTB AN KOHTPONS
Pel A P BTecToBble 3afaHuns Het Oa
napaMeTpoB TEXHOJIOMMYECKMX annapaTos 1
obopynoBaHus
3HaTb OCHOBHbIE MOHATUS U METOAbI
YK-2.1 GopmyavpyeT MaTeMaTU4YEeCKOro aHan3a U MaTeMaTUYECKON
5 a|~l/|Kax ynnpy CTAaTUCTUKK nsi Bbibopa oNTUManbHbIX
P . CnocoboB pelLeHns NoCTaB/IEHHbIX 3a4ay Npu
MOCTaBJIEHHONW Lienn 9
rnpoekTa OCYLUECTB/IEHI NPO(ECCUOHaNbHOM TecToBblE 3a4aHNSA HeT Ha
P LleaTeNbHOCTN; OCHOBbI TEOPUN NepPeHoca
COBOKYMHOCTb 3ajad, )
OBECTIEMBAIOLIMX €6 UMNyJSbca, Tenaa u Macchl; NPUHLMIbI
(pr3nyeckoro MoLENMPOBaHUSA
OOCTUMXKEHne
XUMUKOTEXHOJIOrMYECKUX NPoLLeCcCoB n
anmnapaToB
BnapeTb HaBblkaMu pa3paboTku u
JIN3auunm NPOeKTOB Mo M M
peanu3aumn NpoeKToB Mo npoecca OTYeT Mo
XMMUYECKOWN TEXHONOMrNM 1 pacyeTa
npakTU4ecKkum Oa HeTt
TexHonormnyeckoro o6opyLoBaHUs, y4nTbiBas 3aHATUAM
JLEeNCTByoLLME NPABOBbIE HOPMbI U UMetoLLMeCs
YCNOBUSA, PeCcypcChbl U OrpaHnyeHns
YMeTb onpeaensaTb B paMKax NoCTaBEHHON
Lenn NpoeKkTa COBOKYMHOCTb 3ajad,
obecneynBatoLmx ee fOCTMKEHNE; BbIOMpaTb | OTYeT no
3th(heKTUBHbIE, ONTUMasbHblEe CNOCObbI NpPaKTUYeCKNUM Ha HeTt
peLueHns 3afa4y no NPoeKTUPOBaHMIO 3aHATUAM

annapaToB U XMMUKO-TEXHOIOMMYECKUX
MpoLIeccos

TennoBbie Npouecchl ¥ annapaThbl
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OMNK-4.1 Ucnonb3yeTt
TexHu4eckune
cpenctea Ans

BnapeTb HaBblKaMu OCYyLLECTBJIEHUA
N3MEHEHNI napaMeTpoB TEXHOJIOTNYeCKOoro

OT4eT no
KOHTPOJIA NapaMeTpoB | npoLecca v 3KCnayaTaunum TeXHOOr NYeCcKnx NPaKTUHECKIM la HeT
TeXHOJI0rN4eCcKoro annapaToB NPy OTKJIOHEHUSAX OT 3aHATISAM
npouecca, CBOACTB YCTaHOBJIEHHbIX HOPM C cobntogeHnem
CbIpbsi U FOTOBOW TpeboBaHuin 6e3onacHoOCTU
npoayKLuun
YMeTb obecrneynBaTh NpoBeaeHNe
TEXHOJI0rMYecKoro npouecca u akcnayatauuio | OTyeT no
TexHonormnyeckoro obopynoBaHus B NpPakTUyeckum Ha HeTt
COOTBETCTBUM C TEXHOJIOMNYECKMUM 3aHATUAM
persiaMeHTOM 1 YCTaHOBIEHHLIMU HOPMaMu
3HaTb OCHOBbI NPOBEAEHNSA TEXHONOMNYECKNX
NpPOLLeCCOB XMMNYECKOWN TEXHOIOM N B
TecToBble 3aaHNSA Het Oa
COOTBETCTBUM C TEXHOIOMNYECKUM
persiaMmeHToM
OrlK-4.3 CnocobeH
OCYLLEeCTBAATb
N3MEeHeHne 3HaTb HOMEHKATYpy M NPUHLUN SENCTBUSA
napaMmeTpoB TEXHNYECKNX CPeLCcTB A KOHTPONS TecToBbIE 330aHNS HeT Ia
TEXHOJIOrM4eCKOoro napamMeTpoB TEXHOJIOMMYECKMX annapaTos U
npouecca npw obopynosaHus
N3MEHEHUNWN CBOWCTB
CblpbA
BnapeTtb HaBblKaMu MCMNOJIb30BaHUSA OT4eT no
TEXHNYECKNX CPeLCTB KOHTPOA 3a NpakTU4eCcKnM Ha HeTt
napameTpamu TEXHOJIOrMYECKOro npouecca 3aHATUAM
YMeTb KOHTPOMPOBaTb NapameTpbl OT4eT no
TEXHO0rM4eckoro npowecca, CBOWCTB Cbipba NpakTU4eCcKnM Ha HeTt
M FOTOBOW MPOAYKLMN 3aHATUAM
Zﬁj@tgprynmpyeT BnapeTb HaBbikaMu pa3paboTku u
. peann3aumnm NPoOeKTOB Mo npoueccam
MoCTaBJIEHHONW Lienn o OT4eT no
XUMUNYECKOW TEXHONOMMN N pacyeTa
npoekTa NpakTUYeCcKnm Oa HeTt
COBOKYMHOCTb 33134, Te{HonormquKoroo6opyuosaHMH,quTuBaﬂ 3aHSTAAM
LLeCTBYIOLLME NMPaBOBble HOPMbI 1 MeloLLnecs
obecrneynBaoLLX ee
YCNOBUSA, PeCypcChbl U OrpaHNYeHns
OOCTUXKEHne
YMeTb onpeaensaTb B paMKax NoCTaB/eHHOWN
LLeJI NpOeKTa COBOKYMHOCTb 3a4aM,
obecneynBatoLnx ee JOCTMKEHNE; BblIbpaTh | OT4eT no
3(hheKTUBHbIE, ONTUMabHblE CNOCOObI NpPakTU4yeckum Oa Het
peLleHns 3afa4y no NPoeKTUPOBaHMIO 3aHATUAM
annapaToB N XMMUKO-TEXHOJIOM NYECKNX
npoL,eccos
3HaTb OCHOBHbIE MOHATUSA U METOAb
MaTEMATUYECKOro aHan3a U MaTeEMATUYECKOW
CTAaTUCTVKK ANs Bbibopa ONTUMaNbHbIX
CnocoboB pelLeHns NoCTaB/IEHHbIX 3a4ay nNpu
OCYLLEeCTBNEeHUN NPOgeCcCMOoHaIbHON TecToBble 3a8aHNs HeT Ia
LeATenbHOCTU; OCHOBLI TEOPUN NepeHoca
UMMynbca, Ternsaa n Maccbl; NPUHLAMb
(hm3smyeckoro MoLenmpoBaHus
XUMUKOTEXHOJIOMMYECKMX NPOLLECCOB
annapaTos
Mpouecchl pasaeneHuss HEOAHOPOAHbIX CUCTEM
OlK-4.1 Ucnonb3yeT
TeXHU4yeckne BnapeTb HaBblKaMu OCYyLLECTBJIEHUA
cpencTsa A4 N3MEHEHWI NapaMeTpPOB TEXHONOrMYECKOro
KOHTPOJIA NapaMeTpoB | npoLecca v 3KCnayaTaunum TeXHOOr NYeCcKnx TecTOBbIC 303NN HeT Ia

TEXHOJIOrNYeCKoro
npoecca, CBONCTB
CbIpbsi U FOTOBOW
npoayKuun

annapaToB NPV OTKJIOHEHUSX OT
YCTaHOBMIEHHbIX HOPM C cobnogeHnem
TpeboBaHuii 6e3onacHoOCTU
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YMeTb obecneynBaTb nposeneHmne
TEXHOJIOrM4YECKOro npouecca 1 skcnayatTaumnto

TexHoJorn4eckoro obopynosaHus B TecToBble 3aaaHUS Het Ja
COOTBETCTBMU C TEXHOJIOMNYECKUM
pernamMeHTOM 1 yCTaHOBJIEHHbIMU HOPMaMu
3HaTb OCHOBbI MPOBELEHNA TEXHOIOMNYECKMX
NpoLLeCcCoB XNMMNYECKON TEXHONOr NN B TecToBble 3a7aHS Het la
COOTBETCTBUU C TEXHOJIOMMYECKUM
pernamMeHToMm
OnK-4.3 CnocobeH
OCyLLeCcTBAATb
ﬂzggui:ggs YMeTb KOHTPONPOBaTb napameTpbl
TEeXHOJIOrMY4eCcKoro npouecca, CBONCTB CblpbA | TeCcToBble 3agaHuA HeTt Ha
TEXHOJI0MNYeCKoro .
1 FOTOBOW MPOAYKLMK
npouecca npu
N3MEHEeHWNN CBOWCTB
CbIpbS
BnapeTtb HaBblkaMy NCMNOJIb30BaHUS
TeXHUYECKUX CPeaCcTB KOHTPONA 3a TecToBble 3aAaHUA Het Ja
napameTpaMn TEXHONOrMYeCKoro npouecca
3HaTb HOMEHK/IATYpy W NPUHLMN LeCcTBUS
TeXHUYECKNX CPeacTB A5 KOHTPONS TecToBble 3a8aHNS Het la
napameTpoB TEXHOJIOMMYECKMX annapaTos n
obopyaosaHus
3HaTb OCHOBHbIE MOHATUA 1 METOAbI
MaTeMaTU4eCKOoro aHaan3a u MaTeMaTU4eCcKon
YK-2.1 ®opmynmpyeT
B pamKax CTaTUCTVKK ANd Bbibopa ONTUMabHbIX
y CnocoboB peLleHns NoCTaBEHHbIX 3aay npu
NOCTaB/IEHHON Lenn .
OCyLLeCTBAEHUV NPOECCUOHaNbHOM
npoeKkTa . TecToBblE 3afaHUSA HeTt Oa
COBOKYNHOCTb 33734, LEeSTEeNbHOCTU; OCHOBbI Telopvwl nepeHoca
obecreunBaloLLVX ee MUMMybCa, Ternsaa v Macchl; MPUHLMUMbI
[OCTIDKEHME (pn3nyeckoro MooenmpoBaHua
XUMUKOTEXHOJIOMMYEeCKMX NpoLEeccoB 1
annapaTos
Bnapetb HaBblkaMu pa3paboTku u
peann3auunm NpoeKToB Mo npoLeccam
XUMUNYECKON TEXHOMOMMM 1 pacyeTa TecToBbIE 33/5aHMS Het Ia
TEeXHO0rm4yeckoro 0bopyioBaHms, y4nTbiBas
LEeCTBYOLME NPaBOBble HOPMbI 1 UMetoLLecs
YCJIOBUS, PECYPChl U OrpaHNYeHuns
YMeTb onpefensTb B paMKax NnocTaB/eHHON
Lenn NpoekTa COBOKYMHOCTb 3ajav,
obecneymBanoLLnX ee AOCTUXKEHWE; BbIOMpPaTh
3(hheKTUBHbIE, ONTUMabHble CNOCODbbI TecToBble 3aiaHnA HeTt Ha
peLleHns 3a4a4 No NPOeKTMPOBAHNIO
annapaToB W XMMWUKO-TEXHOJIOMMYECKMX
npoLeccos
MaccoobMeHHble npouecckl U annapaThbl
OMNK-4.1 Ncnonb3yeT
TexHu4eckune
cpencTea Ans 3HaTb OCHOBbI MPOBELEHNS TEXHOIOTNYECKMX
KOHTPOJ1S1 MapaMeTpoB | MPOLLeCCOB XMMUYECKON TEXHOMNOMN B TecToBbIE 323HMS Het Ia
TEXHOJI0rNYeCcKoro COOTBETCTBMU C TEXHOJIOMMYECKUM
npouecca, CBONCTB pernamMeHToM
Cblpbsi U FOTOBOM
npoayKuun
YMeTb obecrneynBaTb NpoBeLeHne
TEXHOJIOrMYeCKOoro npoLecca 1 akcnayaTaumio | oT4eT no
TexHoJsiormyeckoro obopyoBaHns B nabopaTopHbIM Ja HeT
COOTBETCTBMU C TEXHOJIOMMYECKUM paboTam

pernaMmeHToM U yCctaHOBJIEHHBIMN HOPMaMu
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BnapeTtb HaBblKaMU OCYLLIECTBEHUS
M3MEHeHN NapaMeTPOB TEXHOJIOMMYECKOrO
npoLecca n aKCrayaTauuy TEXHOOr MYeCKNX
annapaToB NMpW OTKJIOHEHUAX OT
YCTaHOBJIEHHbIX HOPM C CObJII0IeHNEM
TpeboBaHuMn 6e3onacHoCTH

0TYeT Nno
nabopaTopHbIM
paboTam

Oa

HeTt

3HaTb OCHOBbI MPOBEAEHUS TEXHOOTNYECKUX
MPOLIECCOB XMMUYECKON TEXHOIOT N B
COOTBETCTBUM C TEXHOIOTNYECKUM
pernamMeHToMm

KypcoBoi npoekT

HeTt

Oa

OlnK-4.3 CnocobeH
OCYLLLeCTBASATb
N3MeHeHune
napamMeTpoB
TEXHOMOrMYeCcKoro
npoLecca npu
M3MEHEHNN CBONCTB
Cbipbst

3HaTb HOMEHKATYpPy M NPUHLUN LENCTBUS
TeXHN4YeCKnx cpencTB A4 KOHTPOA
napamMeTpoB TEXHOJIOrMYECKNX annapaToB N
obopyaosaHus

KypcoBoi npoekT

HeTt

Ha

YMeTb KOHTPOIMPOBaTL NapaMeTpbl
TEXHOJIOMMYECKOro MPOLIEeCCa, CBOMCTB Chbipbs
11 FOTOBOW NPOAYKLWY

0TYeT Mo
nabopaTopHbIM
paboTam

Oa

HeTt

Bnapetb HaBblkaMu MCMOJIb30BaAHNA
TEXHUYECKNX CPpencTB KOHTPOIA 3a
NnapamMeTpaMn TEXHOJIOITMYeCKOoro npotecca

0TYeT Mo
nabopaTopHbIM
paboTam

Oa

HeTt

3HaTb HOMEHKATYPY M NPUHLUN OeACTBUS
TEXHNYECKUX CPeacTB AJisi KOHTPOJIS
napaMeTpoB TEXHOOTNYECKMX annapaToB 1
obopynoBaHus

TecToBbIE 3aaHNSA

HeTt

Oa

YK-2.1 ®dopmynupyet
B paMKax
MOCTaBJIEHHONW Lienn
npoekTa
COBOKYMHOCTb 3aAad,
obecneymnBaoLmx ee
NOCTUXKEHME

3HaTb OCHOBHbIE MOHATUS U METObI
MaTeMaTMYeCcKoro aHanin3a u MaTemMaTU4eckon
CTaTUCTUKK ANs BbiGOpa onTUManbHbIX
Cnocob0oB peLLeHNs NOCTaB/IEHHbIX 3a4ay npwu
OCYLLECTB/IEHUN NPOtECCUOHABHO
LesTesbHOCTU; OCHOBbLI TEOPUM NMepeHoca
UMMy/bCa, TEMa v Macchl; MPUHLNMbI
(h1314eCKOro MoAeIMpoBaHuns
XNMUKOTEXHOIOMMYECKUX NMPOLIECCOB 1
annapaTos

TecToBble 3a4aHNSA

HeTt

Ha

YMeTb onpefensTb B paMKax NMocTaB/IEHHON
LeSIn NPoeKTa COBOKYMHOCTb 3afav,
obecneynBatoLmx ee fOCTMKEHNE; BEIOMpPaTb
3hheKTUBHbIE, OMTMMaJIbHbIE COCOObI
peLLeHns 3a4a4 Mo NPOeKTUPOBAHNIO
annapaToB U XUMUKO-TEXHOJIOMMYECKIX
npoL,eccos

0TYeT Nno
nabopaTopHbIM
paboTam

Ha

HeTt

BnageTb HaBbikaMn pa3paboTku 1
peanu3aumny NpoeKToB Mo npoueccam
XMMWYECKO TEXHOJIOTMN 1 pacyeTa
TeXHosIornyeckoro ob6opynoBaHus, yunTbIBas
LENCTBYIOLLVE NPaBOBbIE HOPMbI U UMetoLLuecs
YCJIOBUS, PECYPChI U OTpaHnyeHus

0TYeT Nno
nabopaTopHbIM
paboTam

Ha

HeTt

3HaTb OCHOBHbIE MOHATUA N METO[bI
MaTeEMaTUYeCKOro aHasim3a 1 MaTeMaTUYeCKow
CTAaTUCTUKK A8 BbiBOpa ONTUMasbHbIX
CnocoboB peLleHns NOCTaBAEHHbIX 3a4a4 npu
OCYyLLIECTBEHUN NPOtECCUOHAbHO
NeATeNbHOCTY; OCHOBbLI TEOPUU NMEpPEHOCa
UMMYbCa, TEMAa U MacChl; NPUHLAMbI
(hM314eCKoro MoaeNMpPoBaHNs
XUMUKOTEXHOJIOMMYECKMX NPOLLEeCCOoB 1
annapaTos

KypcoBoi npoekT

HeT

Oa

COBPEMeHHbIe I1p06ﬂeMbI B obnactu npoueccoB U annapaTtosB B XUMUYECKON U HECI)TeXVIMM‘IeCKOﬁ

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

3HaTb OCHOBbI MPOBELEHNS TEXHOOMNYECKMX
NpoLLeCcCoB XNMMNYECKON TEXHONOrNN B
COOTBETCTBMU C TEXHOJIOFMYECKUM
pernamMmeHToM

KypcoBoi npoekT

HeT

Oa

Bnaperb HaBblkaMyn OCYLLLECTBAEHNS
M3MEeHeHN NapaMeTpPOB TEXHOIOMMYECKOr0
npoLecca u 3KcnayaTaunm TEXHONOT NYEeCKUX
annapaToB Npu OTKJIOHEHUSX OT
YCTaHOBJ/IEHHbIX HOPM C cobnioieHNEeM
TpeboBaHuii 6e3onacHoOCTU

YMeTb obecrneynBaTb NpoBeaeHne
TEXHOJIOrMYECKOro NpoLiecca v 3KCrayaTaLmio
TEXHONIornyeckoro obopyLoBaHus B
COOTBETCTBUW C TEXHOJIOTNYECKUM
PErNaMeHTOM U YCTAHOBJ/IEHHBIMU HOPMaMU

3HaTb OCHOBbI NMPOBEAEHNSA TEXHONOMNYECKNX
npoueccos XUMUYECKOW TEXHOMOr NN B
COOTBETCTBUN C TEXHOJIOINYECKNM
pernaMmeHTomM

TecToBble 3aiaHnA

HeTt

Oa

OrlK-4.3 CnocobeH
OCYLLLeCTBASATh
N3MeHeHne
napamMeTpoB
TEXHOI0rMYECKoro
npoLecca npu
N3MEHEHUNN CBOWCTB
Cbipbst

3HaTb HOMEHKIATYpPY W NPUHLUN AeACTBUS
TEXHUYECKUX CPeacTB AJ1si KOHTPOJIS
napaMeTpOB TEXHOIOTNYECKMX annapaToB 1
obopynoBaHus

TecToBbIE 3aaHNSA

HeT

Oa

BnapeTb HaBblkaMu CM0Jb30BaHNS
TEXHUYECKNX CPeLCTB KOHTPOIS 3a
napaMeTpaMu TEXHOIOMMYECKOro npoLiecca

YMeTb KOHTPOIMPOBaTbL NapaMeTpsbl
TEXHOJIOrMYeCcKoro npoLecca, CBONCTB Chlpbs
1 FOTOBOW MPOAYKLMUN

3HaTb HOMEHKNATYPY U NPUHLMIM OENCTBUS
TEXHUYECKUX CPeACTB AJsi KOHTPONS
napaMeTpoB TEXHOOMNYECKMX annapaToB n
obopynoBaHua

KypcoBon npoekT

HeTt

Oa

YK-2.1 ®dopmynupyet
B paMKax
MOCTaBJIEHHONW Lienn
npoekTa
COBOKYMHOCTb 3ajav,
obecneynBatoLLnNX ee
JOCTUXKEHME

YMeTb onpeaensTh B paMKax NoCTaBAeHHON
LleNI NpoeKTa COBOKYMHOCTbL 3afad,
obecrneymBaloLLnMX ee AOCTUXKEHNE; BbIOUPaTh
3 PeKTUBHbIE, ONTUMAJIbHbIE CMOCOBbI
peLleHns 3aa4 Mo NPoeKTMPOBaHMIO
annapaToB U XMMUKO-TEXHOIOM NYECKUX
npoLeccos

KypcoBoi npoekT

HeT

Oa

3HaTb OCHOBHbIE MOHATUS U METObI
MaTeMaTMYeCcKoro aHann3a 1 MaTemMaTU4eckon
CTaTUCTUKK ANs BbIGOpa ONTUMaNbHbIX
Cnocob0oB peLLeHNs NOCTaB/IEHHbIX 3a4a4 Mpwu
OCYLLECTBIEHUN NPOECCUMOHANbHO
LesTeNbHOCTU; OCHOBbLI TEOPUM NMepeHoca
UMMYyJ/bCa, TEMa v MacChl; MPUHLNMbI
(h1314eCKOro MoAeMpoBaHuns
XNMUKOTEXHOIOMMYECKUX NMPOLIECCOB 1
annapaTos

KypcoBoi npoekT

HeTt

Ha

BnageTb HaBbikaMn pa3paboTKu U
peann3aLuy NpoeKToB Mo npoueccam
XUMUYECKON TEXHONOT NN U pacyeTa
TEXHOJI0rn4eckoro obopyAoBaHus, y4nTbiBas
LeiCcTBytoLLME NMPaBOBbLIE HOPMbI U UMEIOLLIMECS
YC/0BWSl, PECYPChI 11 OFPaHUYeHUS

KypcoBoi npoekT

HeTt

Oa
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3HaTb OCHOBHbIE MOHATUS N METOLbI
MaTEMaTNYeCcKoro aHasn3a 1 MaTeMaTUYeCKoN
CTaTUCTUKK A5 BbiBOpa oNTUMabHbIX
CNoco60B pELLEHNS NOCTAB/IEHHbIX 3a4a4 Npu
OCYLLEeCTB/IEHUM NPODECCUOHANLHO
LEeATeNbHOCTW; OCHOBbI TEOPUU NEepeHoca
UMMy/bCa, TeMMa v MacChl; MPUHLMMbI
(h13N4eCKoro MogeNNPOBaHNS
XUMUKOTEXHOOMMYECKUX MPOLLECCOB 1
annapaTos

TecToBble 3a4aHNSA

HeTt

Oa

27




TunoBble 3apaHWsA ANsi NPOMEXYTOYHOM aTTecTauum no AUcuunivHe
51.0.03.09 «Mpouecchbl U annapaTtbl XMMUYECKON TEXHONIOTUUY»
(wundp M HanmeHoBaHWe AUCLUMNIUHbI)

ANA HanpaBneHuA 18.03.01 Xumuuyeckas TexHonorus
(wundpp n HameHOBaHMe HanpaBreHUs NOAroToBKMU, CneunanbHOCTH)

npocunb TexHONorusa XMM1M4ecKux Nponu3BoAcTB
(HaumeHoBaHue npoduns)

KoHTponupyemas (ble) komneteHums(1n):
YK-2 CnocobeH onpedensTtb Kpyr 3agay B paMkax NOCTaBAEHHOW Lienv 1 BblibrpaTte onTMManbHble cnocobbl nx pe-
LIEHWSA, NCXO0ASA U3 AEWNCTBYIOLLMX NPaBOBbIX HOPM, MMEHLLIMXCA PECYPCOB N OrPaHNYEeHUi

Or1K-4 CnocobeH obecneunBaTb NPOBEAEHMNE TEXHOMOIMYECKOro NpoLecca, MCNobL30BaTh TEXHUYECKNE cpeacTBa
OJ19 KOHTPONs NapaMeTPoB TEXHOMOrMYEeCKoro NpoLecca, CBOWCTB ChipbsA M TOTOBOW MPOAYKLIMW, OCYLLECTBNATL U3-
MEHEeHVe NapaMeTpPoB TEXHOMNOrMYECKOro NpoLecca nNpy U3MEHEHUN CBOWCTB Chipbst

(Wwndp M HaMmeHoBaHWe KOMNETEHLMU(I))

Cneyudgpukayusi mecmoebix 3a0aHuli

Yucno 3agaHumn

3aKpbITble OTKPbITbIE KOM6MHMpOBaH-
Hble

CopepxaHue aucum-
NNuHbI (pasaensi / Tembl)

6op BapuaHTa oT-

60op BapuaHTa oT-
BeTa

BeTa
Bcero

HUA

MHOro3Ha4HbIN Bbl

OAHO3HAa4HbIN Bbl

3afjaHune Ha comnocTaBneHve
3afjaHue Ha yCcTaHOBreHWe npa-
BUIMbHOW MOCrneaoBaTesibHOCTU
3aflaHusa Ha JonofHeHue
3aflaHus C pa3BepHyTLIM OTBETOM
NPaKTUKO-OPUEHTMPOBaHHbIE 3aaa-
3apgaHus ¢ BbIGOPOM OHOrO OTBETa
1 obocHoBaHMeM Bblbopa oTBeTa
3agaHus ¢ BbIGOPOM HECKOBbKMX OT-
BETOB U 060CHOBaHMeM BbiGopa OT-
BETOB

Paspgen 1.

OCHOBHbIE 3aKOHOMEPHOCTU
npoueccoB n obuwme npuH- 11
uunbl pacyeta annapaToB
XUMUYECKON TEXHOMNOTMN

Paspen 2.
MexaHu4eckne u rugpome- 16 5 2 5 28
XaHu4eckue npouecchbl

Paspgen 3.
Tennosble npoLeccsl 1 an- 15 2 3 2 1 23
napaTbl

Paspgen 4.
Mpouecckbl pasgeneHns He- 10 1 1 12
OAHOPOAHbIX CUCTEM

Paspgen 5.
MaccoobmeHHble npoLecchl 15 3 1 19
1 annaparbl

Paspgen 6.

CoBpeMeHHble Npobnembl B
obnacTu npoueccos u anna- 3
paToB B XMMUYECKON 1
HedTEXUMNYECKON NPOo-
MbILLUIIEHHOCTU




KonuyecTtBO 3aA4aHM B KOMNJIEKTE OLLEHOYHbIX mMaTepuanoB

Koa komneTeH-

Konuuecrso 3a-
HanmeHoBaHMe KOMNeTeHUun

uum BaHUK
YK-2 CnocobeH onpefendaTb Kpyr 3agad B pamkax nocTaBreHHOW Lenn u Bblbu-
paTb onTMMarnbHble Cnocobbl MX peLleHns, UCXoasa U3 AeNCTBYIOLMX NPaBo- 25
BbIX HOPM, MMEIOLLMXCA PECYPCOB N OrpaHNYEHUIA
OrK-4 CnocobeH obecneyrBaTb NPOBEAEHNE TEXHONOMMYECKOro npoLecca, uc-

nonb3oBaTb TEXHUYECKNE CPeACTBa ANsi KOHTPONSA NapameTpoB TEXHOMOMM-
YeCKOoro npouecca, CBOMCTB Cbipbs U FOTOBOM NPOAYKLMN, OCYLLECTBASATL U3- 79
MEHEeHVe napameTpoB TEXHONMOMMYECKOro npoLecca npu n3MeHeHnm
CBOWCTB CbIpbsi

Cu,eHapvm BbINOJIHEHUSI ANArHOCTUYECKUX 3aJaHUN

Twun 3agaHus

MocnepoBaTeNnbHOCTbL AeMCTBUM NPU BbINONTHEHUM 3aaHUA

3agaHue 3aKpbITOro TMna c
OAHO3Ha4YHbIM Bbl60p0M Ba-
puaHTa oTBeTa

1. BHMMaTenbHO NpounTaTh TEKCT 3agaHus.
2. Bbl6paTb €ANHCTBEHHbIN BapaHT OTBeTa U3 NPEANOXEHHbIX.

3agaHue 3aKkpbITOro TMNa ¢
MHOIo3Ha4yHbIM Bbl60p0M Ba-
puaHTOB OTBETa

1. BHMMaTenbHO npounTaTh TEKCT 3a4aHus.
2. BbibpaTb HECKONBbKO BapnaHTOB OTBETa U3 NPEANOXKEHHbIX.

3agaHue 3aKpbITOro TMna Ha
yCTaHOBJ1IEHNe COOTBETCTBUA

1. BHumaTenbHo npoynTaTth TEKCT 3a4aHUS U NMOHSATb, YTO

B Ka4yeCTBe OTBETa 0XMOalTCs Napbl 311IeMEeHTOB.

2. BHnmatenbeHo npoynTaTe oba cnuncka: cnmcok 1 - BOnpochkl, yTBEpXAEHNS,
haKTbl, MOHATWA U T.4.; CMIUCOK 2 - YTBEPXOEHNS, CBONCTBA OOBHEKTOB U T.A.
3. ConocTtaBuTb 3NeMeHTbl cnucka 1 ¢ anemMmeHTaMm cnvcka 2, chopmmpoBaTb
napbl 3NeMeHTOB.

4. 3anucaTb 6ykBbl BapnaHToB oTBeTa (Hanpumep, ABBIN)

3agaHue 3aKpbITOro TMna Ha
yCTaHOBIieHne nocnenosa-
TE€J1IbHOCTU

1. BHumaTenbHO npounTaTth TEKCT 3a4aHNs U NOHATb, YTO B KaYecTBe OTBeTa
oXvaaeTcst nocnefoBaTeflbHOCTb ANIEMEHTOB.

2. BHMmMaTenbHo npoynTaTh NPeAsioXKeHHble BapnaHTbl oTBeTa.

3. MNocTpouTb BepHyto NocrneaoBaTenbHOCTb U3 MPEeAOoXKEHHbIX ANIEMEHTOB.

4. 3anncaTb OyKBbl BapMaHTOB OTBETA B HY)XHOW MocneaoBaTenbHOCTM 6e3 npo-
6enoB 1 3HakoB NpenuHaxus (Hanpumep, BBA)

3agaHue OTKpLITOro TMna Ha
[JononHeHne

1. BHUMaTenbHO NpoYMTaTh TEKCT 3aJaHus 1 MOHATb, YTO B Ka4eCTBe OTBETa
oXugaeTcs HegocTaloLee JOMOSHEHNME.

. OnpenennTb Kakon MHopMaLun He XBaTaeT.

. BHeceHune nponyLieHHoro crnogsa.

. 3anucatb B OTBET TOMNbKO AOMOMHEHUE.

3agaHue OTKpbITOro TUna ¢
pasBepHyTbIM OTBETOM

. BHumatenbHo npovnTaTb TEKCT 3adaHnNA U NMOHATb CyTb BOMpoca.
. MpoaymaTk NOruky 1 NONHOTY OTBETA.

. 3anucatb OTBET, UCMONb3YS YETKNE KOMMNAaKTHbIe POPMYITMPOBKM.
. B cnyyae pacyeTHow 3agaym 3anmcatb pelueHne 1 OTBeT.

3aganue KOM6VIHI/1F)OBaHHOFO
TUNa: NPakKTNKO-OPUEeHTUpPO-
BaHHbIE 3aJaHnaA

. BHumaTenbHo npounTaTh TEKCT 3a4aHus.
. Boinonnute YKa3aHHble B 3aaHNAX OencTeus

N=a2iPrON=2BRWON

3agaHue KOMOMHNPOBAHHOTO
TMna ¢ BbIGOPOM OZHOrO OT-
BeTa n 060CHOBAHMEM Bbl-
Oopa oTBeTa

1. BHMMaTenbHO nNpounTaTh TEKCT 3a4aHUS U MOHSTh, YTO B KAYeCTBe OTBETa
0XNAaeTcs TOMNbKO OAVH U3 NPEANOoXEHHbIX BApUaHTOB.

2. BHMmaTeneHo npoynTaTe NPeAoXeHHble BapnaHTbl oTBeTa.

3. BblbpaTb oaMH OTBET, Hanbornee BEPHbINA.

4. 3anucaTb Tonbko BykBYy BbIGpaHHOro BapmaHTta oTBeTa.

5. 3anucatb aprymeHTbl, 060CHOBbIBalOLME BbIOOP OTBETA

3apaHue KOMOMHMPOBAHHOMO
TUNa ¢ BbIBOPOM HECKONBKUX
OTBETOB 1 060CHOBaHMEM Bbl-
6opoB OTBETOB

1. BHMMaTenbHO NpouYnTaTh TEKCT 3aaHUsi U MOHSITh, YTO B KAYECTBE OTBETA
0XUOaeTCs HECKONBbKO U3 NPEAOXKEHHbIX BapUaHTOB.

2. BHumarensHo npoynTaTh NPeAnoXeHHbIe BapyaHThbl OTBETa.

3. BeibpaTb HECKOMNBbKO BEPHbLIX BApMaHTOB OTBETOB.

4. 3anucaTb nocnegoBaTenbHO OyKBbI BbIOpaHHbIX BApMaHTOB 6e3 npobenos u
3HaKoB npenuHaHus (Hanpumep, ABB).

5. Banucatb aprymeHTbl, 060CHOBbLIBalOLLME BbIGOP KaXaoro U3 OTBETOB

Cucrtema oueHMBaHUA 3agaHnUm




Yka3aHusi no oLeHUBaHUIO

PesynbTaT oueHuBaHus (6annbl, NonyyYeHHbIe 3a
BbINONHeHMe 3afaHusA | xapakTepucTuKa npa-
BUJIbHOCTU OTBETa)

3agaHue 3aKpbITOro Tuna ¢ 0AHO3Ha4YHbIM Bbl60p0M Ba-
punaHTa oTBe€Ta CHNUTaeTCA BEPHbIM, €CIn NpaBuUiibHO
onpegeneH BapnuaHT oTBeTa

3a npaBunbHbIA BapuaHT oTBeTa Hauncnsietcs 1
6ann

3apgaHve 3aKpbITOro Tmna ¢ MHOro3Ha4yHbIM Bbl60pOM Ba-
pnaHToB OTBETA CHMTAETCA BEPHbIM, €Cln NpaBUiibHO
onpegenieHbl BCe BapMnaHThbl oTBETa

3a npaBunbHLIM BapnaHT oTBeTa HauncnseTcs 1
6ann

3afaHue 3aKpbITOro TUNa Ha yCTaHOBMEHWE COOTBETCTBYUSA
cyMTaeTcs BepHbIM, ECIU NPABUIBHO YCTaHOBIEHbI BCe
COOTBeTCTBUA (MO3ULMM U3 OOHOTO CTONGLAa BEPHO COMO-
CTaBIeHbl C NO3MLMSIMU OPYroro)

Konuuectso 6annos onpegenaeTca 4Yicnom nap ana
conocTasreHusl. 3a kaxxgoe npaBuUIbHO YCTaHOBJIEH-
HOe COOTBETCTBUE Hauncnsaetca 1 6ann.

3apaHuve 3aKkpbITOro TMMNa Ha yCcTaHOBIEHWe nocreaosa-
TENbHOCTW CYUTAETCHA BEPHbIM, €CMnY NPaBUITbHO yKa3aHa
BCSI NOCnefoBaTenbHOCTb Ldp

MakcrmanbHbI 6ann onpegenseTcs KOMYeCcTBOM
3MeMeHTOB B nocnegosaTtensHoctu. B cnyyae
OLWMGBKM B OOHOM MECTE - CHMXKEeHUe Ha ofaunH Bann.
3a kaxgoe npaBuUMbHO yKkasaHHOE MeCTO 3fieMeHTa
B nocregoBaTenbHOCTV Havucnsetcsa 1 6ann.

3afaHue OTKPLITOro TMNa Ha JoMNoNHeHWe, rae npeso-
cTaBnsieTcs NpeanoXeHne unu parMeHT TekcTa, B KOTo-
pOM NpOonyLLEHO OAHO UM HECKONbKO CrioB unu ¢pas. 3a-
Aava COCTOUT B TOM, YTOObI 3aMONHUTb nponycku, BocCTa-
HOBUMB TEM CaMbIM I/ICXO,ELHbII7I CMbICI1 NpeanoXXeHus.

2 Banna 3acuuTblBaeTCs, €CNN CTYAEHT BnuUcan npa-
BUMbHbIA OTBET B COOTBETCTBUM C KIHOYOM.

1 6ann MoxeT ObITb 3acunTaH 3a 6nM3Kun Kk Npa-
BUMbHOMY OTBET, €CIM OH AEMOHCTPUPYET YacTuy-
HO€e MOHUMaHue.

3agaHue OTKPbITOro TMna ¢ pa3BepHyTbIM OTBETOM CHUTA-
€TCA BEPHbIM, €CIl OTBET COBMagaeT C 3TaJlOHHbIM NO
cogepXaHuto 1 nNonHoTe

MakcvumanbHbI 6ann - 4. CTygeHT MOXET Nony4nTb
4 6anna 3a NosHbIA U NPaBUNbHBIA OTBET, NOTMYHO
M3IOXEHHbIN U C KOPPEKTHOM TEPMUHOMOIMEN, UMK
MEHbLLIE 32 HEMOSHbIE UM HETOYHO CHOPMYMPO-
BaHHble 0TBEThI. [MonHoTa (1 6ann), MNpaBunbLHOCTL
(1 6ann), llornyHocTb (1 6ann), TepmuHonorus (1
6ann).

3agaHue KOM6VIHVIDOBaHHOFO TMNna c BbI60pOM OOHOro oT-
BeTa h obocHoBaHMEM Bbl60pa OoTBeTa CHYUTaeTCca Bep-

HbIM, eCnun npaBUI1bHO yKa3aHa undpa 1 NnpnBeaeHbl Kop-
PEeKTHble aprymMmeHTbl, CNoJib3yemMble npu Bbl60pe oTBeTa

3a npaBunbHLIN BeIOOP 0TBETa Hauucnsietcsa 1 Gann.
3a kayecTBeHHoOe o6ocHOBaHuUe - elle 2-3 6anna.
KpuTtepuu oLeHBaHUs 060CHOBaHMSA OOMKHbI ObITh
YeTKO onpeaeneHbl (Hanpumep, NOrMYHOCTb, NO-
HOTa, Mcnornb3oBaHue hakToB). HenpaBunbHbIN Bbl-
6op oTBeTa - 0 6annos, gaxe ecnn 000CHOBaHUE Ya-
CTVYHO BEPHOE.

3agaHue KOMOMHMPOBAHHOMO TMNa C BbIGOPOM HECKOSb-
KMX BapuaHToOB oTBeTa 1 ob6ocHoBaHMeM BbiGopa oTBeTa
CcYMTaeTCs BEPHbIM, ECNN NPaBUILHO yKa3aHa unudpa u
npuBeaeHbl KOPPEKTHLIE apryMeHTbI, UCNOfb3yeMble Npu
BblGOpe oTBETa

3a npaBunbHbIN BeIOOP 0TBETA Hauucnsetca 1 6ann.
3a kayecTBeHHOe 060ocHOBaHuUe - elle 2-3 6anna.
KpuTtepuu oLeHMBaHUsi 060CHOBaHMSA AOMKHbI ObITh
YeTKO onpeaeneHbl (Hanpumep, NOrMYHOCTb, NO-
HOTa, ucnonb3oBaHue akTos). HenpaBunbHbIN Bbl-
6op oTBeTa - 0 6annos, gaxe ecnn 000CHOBaHUE Ya-
CTVYHO BEPHOE.




TecToBble 3agaHune

Ne
3apa-
HUA

CopaepxaHue 3agaHus

OTBeT
Ha 3agaHue

Tvn
3agaHuA

Bpewms BblI-
NoJIHeHUs1
3apaHus,

MUH

YpoBeHb
CINOXHO-
cTu, 6ann

Homep
pas-
pena

YK-2 CnocobeH onpeaenaTb Kpyr 3ag4ay B paMkax nocTaBfeHHOM Lenu 1 BbibnpaTe onTuMarnbHble cnocobbl nx
peLUeHUs], UCXOAs U3 AENCTBYIOLLMX NPaBOBbIX HOPM, MMEIOLLUXCA PECYPCOB U OrpaHUYeHUiA

[MpouynTanTe TeKCT BONpoca v Bbl-
6epuTe NpaBUMbHbIA OTBET.

MonekynsipHbIi  nepeHoc  cy6-
CTaHUWUA OMUCbIBAeTCHA cneayto-
LM BblpaXXeHneMm:

A Iy =—pgradk,
B) jM =K, grad @

B) J,=—K,gradg
n 1J,=k,o

B)

3aKkpbIThI

C BblGopom

OZHOro oOT-
BeTa

MpounTanTe TeKCT BONpoca u Bbl-
6epuTe NpaBUbHbIA OTBET.

MexaHu3mbl nepeHoca cybcTaH-
Lmn:

A) F'oMoreHHbI. KOHBEKTUBHBIW.
TypOyneHTHbIN.

B) MonekynsapHbIi. leTeporen-
HbIA. TynGyneHTHbIN.

B) KoHBekTuBHbIA. TypOyneHT-
HbIWA.

") MonekynsapHbin. KoHBekTMB-
HbI. TypOyneHTHbIN.

r

3aKpbIThbIVi C
BblIGOpOM
0fHOro oT-
BeTa

[MpoynTanTe TeKCT BOnpoca 1 Bbl-
6epuvTe NpaBuMbHbIV OTBET.

PaBHoBecue — 3T0:

A) CocTosiHMe cuctemsl, Npu Ko-
TOPOM MepeHoc cybGCcTaHUui oT-
CYTCTBYET.

B) CocTosiHne cuctemsl, Npu Ko-
TOPOM NepeHoc cybcTaHumi npu-
CYTCTBYET.

B) CocTosiHue cuctemsl, npu Ko-
TOPOM MEPEHOC 3HEPrUM OTCYT-
cTBYeET.

) CocTosiHne cuctemsl, Npu Ko-
TOPOM MEPEHOC UMMynbca OTCYT-
CTBYeET.

A)

3aKpbITbIN C
BblIGOpOM
OfHOro OT-
BeTa

[MpounTanTe TeKCT BONpoca v Bbl-
Gepute NnpaBUNbHbIN OTBET.

Ycnosue paBHOBeCUS:

A)
dT=0,dP=0,le.l =05

B)

1dT =0, dP =0,dp; =0,dS =0
B)

dl =0,dP =0,dS=0

B

B)

3akpbITbIf C
BbIOOPOM
ofHoro oT-
BeTa




dT =0,dP =0

[MpoynTanTe TeKCT BONpoca v Bbl-
6epuTe NpaBUMbHbIA OTBET.

3aKkoH coxpaHeHust mMaccbl B OT-
KPbITbIX CUCTEMaX:

A)
>0.=0,.+2.0,..,

B)
ZQBX +ZQD = ZQBMX +ZQHU'\

B)
M +Y M, =M, +¥M,,

B)

3aKpbIThbIvi €
BbIGOpOM
ofHoro oT-
BeTa

lMpouuTante TEKCT BOnpoca v Bbi-
6epuvTe NpaBuMbHLIV OTBET.

Onpegenute Haubonee npa-
BUIbHYIO DOPMYNUPOBKY Henpe-
pbIBHOIO Npouecca.

A) lNpouecc, B KOTOPOM OTAENb-
Hble CTaaun

OCYLLIECTBNATCS B pasHbIX Me-
cTax.

B) Mpouecc, B kKOTOpoM oTAENb-
Hble CcTaguM OCyLLECTBNSATCA
O[AHOBPEMEHHO B pasHbiX Me-
cTax.

B) MNpouecc, B KOTOpOM OTAENb-
Hble CTagun OCYLLECTBNATCS
OAHOBPEMEHHO.

') Mpouecc, B KOTOPOM OTAENb-
Hble CcTaguyM npouecca ocy-
LLiecTBNAKTCA BO BceM obbeme
annapaTta 0AHOBPEMEHHO.

B)

3akpbITbIf C
BbIGOpOM
ofHoro oT-
BeTa

[MpoynTanTe TEKCT BOnpoca 1 Bbl-
6epuvTe NpaBuMbHLIV OTBET.

Mpu o4MHAKOBbLIX HAaYarmnbHbIX U
KOHEYHbIX NapameTpax [OBUXY-
was cuna sBnseTcs Makcmmarb-
HOW B annaparTe:

A) C NpOTUBOTOYHBLIM Hanpasrne-
HWeMm ABmkeHns das;

B) nonHoro nepemelunBaHus;

B) noeanbHOro BbITeCHEHUS;

) ¢ NPAMOTOYHBIM ABUXEHNEM
¢as;

[1) HenpepbIBHOTO AENCTBUS.

B)

3aKpbITbIN C
BblIGOpOM
OfHOro OT-
BeTa

[MpounTanTe TeKCT BONpoca v Bbl-
6epuvTe NpaBUMbHbI OTBET.

BsiskocTblo Ha3biBaeTcst

A) CBONCTBO XMUAKOCTU YMEHb-
LWaTbh CKOPOCTb TEYEHMS MOTOKa;
B) CBONCTBO XNOKOCTW YBENUYU-
BaTb CKOPOCTb TEYEHMS MNOTOKa;

B)

3aKpbIThbIvi C
BbIOOPOM
0fHOro oT-
BeTa




B) CBOMCTBO XNAKOCTU YBENUYU-
BaTb HaMNpsHKeHNe BHYTPEHHEro
TpeHus;

") CBOMCTBO XXMOKOCTU OKa3bl-
BaTb COMPOTUBIEHNE YCUIUSIM,
BbI3bIBaAOLLIMM OTHOCUTENBbHOE
nepeMeLleHne ee YacTull.

MpounTante TEKCT BONpoca u Ao-
nonHuTte cpasy.

MoeanbHasi KWOKoCTb — aGco- Hecxumaemas OTKpbITbIN
9. RIOTHO He naMe- NMoTHOCTb Ha gonor-
HST 7%‘ o6nagaer BSI3KOCTb HeHune
npu nobbix Temne-
paTtypax.
[MpouynTanTe TEKCT BoNpoca u 4o-
nonHuTte cpaay. .
bpasy OTKpbITHIN
10 OaBleHneM Hacbl- Ha gonon-
" | VicnapsiemocTb KuakocTen xa- LLEHHbIX NapoB HeHne
pakTepusyeTcsi
MpounTanTe TEKCT BoNpoca u 4o-
nonHuTe cpasy.
OTKpbITbIN
MeHoo6pa3oBaHue - aTo P
11. W3 pabo- BbleneHue Bo3dyxa | Ha gonon-
= HeHue
Yewn XnaKocTu nNpy nageHnn aae-
neHus.
YCTaHOBUTbL NpaBUIbHOE COOT-
BETCTBUE
Mexay napameTpom u pasmep-
HOCTbIO:
MapameTp EavHnua
nsmepe-
HKSA
A. obbemHbin | 1. MNa
acxon
E 2 A b B .
. KMHemaTtu- 2. m?ic RERE 3aKpbITbIN
12. yeckas Bs3- Ha CooT-
KOCTb BETCTBME
B. nnotHocTb 3. kr/m®
. naeneHue 4. w3/c
3anvwuTe BbIOpaHHbIE LGP
nof COOTBETCTBYHOLLMMU OykK-
BaMu:
A b B r
YcTaHoBMTb NpaBUIIbHOE COOT-
BETCTBME
Mexay Kputepvem nogobus u
ero on3nM4eCKM CMbICIIOM:
Al &8 3aKkpbITbIN
13. Kputepui no- dusmye- > Tal3 Ha cooT-
nobwus cKuin BETCTBME
cMbIcn
A. KpuTepun 1. HecTa-
PenHonbaca LmoHap-
HOCTb




ABWMXEeHUA
NoTOoKa

b. kpuTepun 2. COOTHO-
®dpyna LeHne
CVI UHep-
umm
TpeHus B
noToke
XKNOKOCTH
B. Kputepun 3. COOTHO-
Onnepa LIeHne
CVI UHep-
U un
TSDKECTU B
noToke
XKNOKOCTH
. Kputepuii ro- | 4. COOTHO-
MOXPOHHOCTY WweHve
cvn oae-
neHnsa n
WHepLUMM B
noToke
XMAOKOCTU

3anuwuTe BbibpaHHble LMdpPbI
non COOTBETCTBYHOLLMMU OYK-
BaMW:

A b B r

MpouuTante TEKCT BOMpoca u
BbIbepuTe NpaBuIbHbIN OTBET.

Mpw BO3aencTBMM

aKycTMyeckux konebaHuin KpuTm- 3aKpbITbIN
14 | Yeckoe umcrio PeliHonbaca: A) C BblGopom
OfHOro OT-
A) cHmxaeTcs; BeTa
B) Bo3pacTaerT;
B) He meHsieTCs;
') BO3pacTaeT He3HAUNTENBHO.
lMpounTanTe TEKCT BONpoca u
BbIbEpUTE NpaBUIbHbINA OTBET.
BHyTpeHHAA 3agava rugpoanHa-
MUKW U3yyaerT:
A) ABWXeHMe XNaKocTu Yepes
3epHUCTLIN Cron TBepAoro maTe-
puana npu ee nepemMeLleHumn
BHYTPMW KaHanoB CroXHON
opMbl U OAHOBPEMEHHOM 06Te- 3aKpbIThIvi C
15. KaHWUM TBEPAbIX YacTul; B) BbIOOpOM
OfiHOro OT-
B) 3akoHOMepHOCTM 0bTeKaHns BeTa

XMOKOCTAMU pasfuyHbIX TEM Npu
oCaXaeHUn TBepablX YacTul B
KWUOKOCTU;

B) oBwkeHne XuaKocTen BHYTPU
TpyO 1 KaHanos.;

M) 3akOHOMepHOCTM 06TekaHus
XMOKOCTSIMW pasnuyHbIX TEN Npu




MeXaHNU4eCKoM nepemelumnBa-
HUWN.

16.

[MpoynTanTe TeKCT BONpoca v Bbl-
6epuTe NpaBuMbHbIA OTBET.

JlamnHapHoMy pexumy OBumke-
HUS1 KMAKOCTM B NpsiMbIX TpyBax
C Marsow LepoxoBaToOCTbO CTe-
HOK COOTBETCTBYET MHTEpBan
3HayYeHun Kkputepusa PenHonb-
Aca

A) Re > 10 000

B) Re > 12 500

B) 2300 < Re < 10 000

N Re <2300

r)

3aKpbIThbIvi €
BbliGOpOM
0fHOro oT-
BeTa

17.

lMpouuTante TEKCT BOnpoca v Bbl-
6epuTe NpaBUNbHbIA OTBET.

YpaBHeHue bepHynnu ans uso-
TEPMUYECKON naeanbHOM XNaKo-
CTU:

aw; P uw;  p,

+—+z,=—+-—+z, +Ah ,
Pg

woop

— +—+2Z =const
2g pg

r

ﬂ+\F\'f-g,rad‘[:aV’Zt
ot

B)

3akpbITbIf C
BbIGOpOM
ofHoro oT-
BeTa

18.

[MpoynTanTe TEKCT Bonpoca 1 Bbl-
6epvTe TPy NpaBWbHBLIX OTBETA.

YkasaTb YyCTPONCTBaA, NCNONb3Y-
owmecs ons onpegeneHnsi oonb-
€MHOoro

pacxofa noToka, ABUXKyLLerocs
no Tpybonposoay.

A) Tpy6ka lMuto-MNpaHatnsa
B) HanopHas emkocTb

B) MepHas anadparma

") MepHoe conno

) MaHomeTp

E) Tpyba BeHTtypn

K) MNMbe3omeTp

B) I E)

3aKpbITbIN C
BblIGOpOM
HECKONbKNX
OTBETOB

19.

[MpounTanTe TeKCT BONpoca v Bbl-
6epuvTe NpaBUMbHbI OTBET.

MNonHas yoenbHaa noTeHunanb-
Hasa 3Heprua B ,D,aHHOVI TO4YKE B
ypaBHeHUU

BepHynnu — aTo BblpaxkeHue:
A) w?/ 2g;

b) z;

B)

3akpbITbIf C
BbIOOpOM
ofHoro oT-
BeTa




B)z+(p/pg);

MNp/pg.

20.

[MpouynTanTe TeKCT BONpoca v Bbl-
Oepute NnpaBUNbHbIN OTBET.

OnddepeHumnansHoe ypaBHeHne

paBHoOBecus Junepa — 370

A)

dw 1

— =——Vp+
dt o pP+g

B)

dw 1

— =——Vp+g+VV'W
dt P

B)

Vp=pg
r
Vp=0

B)

3aKpbIThIvi C
BbIGOpOM
OJHOro OT-
BeTa

21.

lMpouuTanTe TEKCT BONpoca 1 Bbl-
6epuvTe NpaBuMbHLIV OTBET.

YpaBHeHWe HepaspbIBHOCTK AMs
Hec)xmMmaemom XNOKOCTN nmeet
BUA:
A)
VW=0
=)
dC.
—1=DV?*C,
dt
B)
oC.
—1=DV?C,
ot

N

V3C.=0

A)

3aKpbIThbIVi C
BblIGOpOM
0fHOro OT-
BeTa

22.

lMpounTanTe TeKCT BONpoca u
BblIbEpUTE NpaBUIbHbLINA OTBET.

YKaxuTe, Kakon YneH ypaBHeHUs
OBWXEHNSA HECKMMAEMOWN BA3KOMN
xugkoctn (HaBbe-Ctokca) xa-
pakTepusytoT HecTaumoHap-
HOCTb.

A)
W, W,y +...:
ox

B)

oW,
ot

B)

Pg;

r
JP

2x

2

B)

3akpbITbIf C
BbIOOPOM
ofHoro oT-
BeTa




n)
O°W

+...
ox?

23.

[MpounTanTe TEKCT BONpoca u
BbIbEpUTE NpaBUIbHbINA OTBET.

CambIMy NPOCTbIMM MO KOH-
CTPYKLMWN MeLlankaMm siBnsi-
IoTCS:

A) nonacTHble;

B) TypbuHHLIE

B) Bu6paumoHHble

N cneumanbHble

A)

3akpbITbIfi C
BbliGOpOM
0fHOro oT-
BeTa

24.

[MpoynTanTe TeKCT BONpoca v Bbl-
Oepute ABa npaBuIibHbIX OTBETA.

Ykaxute Hambonee BaxHble Xa-
pPaKkTEPUCTUKN KayecTBa paboTbl
nepeMeLlMBaloLLmMX  YCTPOWCTB.
A) rMopocTonKoCcTb

B) adhdpekTnBHOCTL

B) BmecTumocTb

") nHTEHCMBHOCTB

[1) BuGpoycTon4MBOCTD

B)T)

3aKpbIThbIvi C
BbIGOpOM
HECKOMbKMX
OTBETOB

25.

lMpouuTante TEKCT BOnpoca v Bbi-
6epuTte ABa NpaBWrbHbIX OTBETA.

Mpu TpaHCNOPTMPOBKE XMOKO-
CTei K ra3oB WCMOSb3yTCA
YyCTpOWCTBa:

A) pblyar

B) Hacoc

B) 6rok

") komnpeccop

[) npecc

B)T)

3akpbITbIf C
BbIGOpOM
HECKOMbKMX
OTBETOB

OrK-4 - CnocobeH obecneunBaTh NpoBeAEHNE TEXHOMNOMMYECKOro Npouecca, UCNonb3oBaTh TEXHUYECKME cpea-
CTBa 4111 KOHTPOSA NapaMeTPoB TEXHONOMMYECKOro NpoLecca, CBOWCTB Chipbs U FOTOBOW NPOAYKLMM, OCYLLECTB-
NATb U3MEHEHWe NapamMeTpPoB TEXHOMNOMMYECKOro npoLecca npu M3MeHeHUN CBONCTB Cbipbsi

[MpounTanTe TEKCT Bonpoca v 4o-
nonHute pasy.

OTKpbITHIN
crnocob nepe- o
26, | —— MexXaHU4YeCKuin Ha gonorn- 2 2 2
MeLLnBaHus sBnsieTca Hanbonee HeHVe
pacnpocTpaHeHHbIM  cnocobom
nepeMeLlBaHus B XUOKUX cpe-
Aax.
[MpounTanTe TEKCT Bonpoca u 4o-
nonHuTe pasy.
OTKpbITLIN
27. | MawwuHa, cnyxaliasi ons cxatms Komrnpeccop Ha gornorn- 2 2 2
N nepemMelleHns rasos - 3TO HeHne

[MpounTanTe TEKCT BONpoca u
BbIbepuTe NpaBuIbHbINA OTBET.

Hacocbl - 310
3aKpbIThIvi C
28. B)

A) rvgpasnuyeckme MalluvHsbl, BblIGOpOM
KOTOpble NpeobpasytoT 3NeKTpu- OfHOro OT-
YeCKyHo 3Hepruo BeTa
ABuratensi B SHepruio nepemMe-
LLLAeMOW >XXWAKOCTW, MOBbILLAsS ee




hasnexue;

B) rugpasnuyeckve mMalvHel,
KOTOpble NpeobpasyloT MexaHu-
YeCKyto 3Hepruo

ABuratensi B SHepruo nepemMe-
LLLaeMOW >XXWAKOCTU, MOHMXKasA ee
AaBneHue;

B) ruapasnuyeckvne mawmHsbl,
KOTOpble NpeobpasyroT MexaHu-
YECKYH0 9HEpPruo

ABuratensi B SHepruo nepemMe-
LLLAaeMOW >XMAKOCTHW, MOBbILLAs ee
AaBnexue;

I rmapasnuyeckne MallunHbI, KO-
Topble NpeobpasyloT anekTpuye-
CKYI0 SHEPruio

ABuratensi B 3Hepruio nepeme-
LLIaEeMOW XNOKOCTU, MOHMXKaA ee
AaBneHve.

lMpounTanTe TEKCT BONpoca u Bbl-
6epuTe YeTbipe NpaBUNbHbIX OT-
BeTa.

Bbibepute TexHudeckue napa-
MeTpbl, Xapakrepusylowme pa-

60Ty Hacoca. 3aKpbITbIi C
BbIGOpOM
29. | A) nponsBoaUTENbHOCTD; A B O E HECKONbKMX
B) peHTabenbHoCTb; OTBETOB
B) mowHoCTb;
') BapnaTMBHOCTB;
) kn.g;
E) Hanop;
>K) razonpoHuLaemocTs;
3) B3aMMO3amMeHs1IeMOCTb.
MpounTanTe TEKCT BONpoca u Bbl-
6epuvTe ABa NpaBuIbHbIX OTBETA.
Camble pacnpocTpaHeHHbIE B Xu- 3aKpbITbIii C
MWYECKOM TEXHOIOMMMN HacoChbl BblIGOpOM
HECKOIbKMX
30. A) ocesble; BT OTBETOB
B) Buxpeseble;
B) ueHTpoGEXHbIE;
") nopLuHeBbI€e;
1) BUHTOBbLIE.
[MpoynTanTe TeKCT BOnpoca 1 Bbl-
6epuTe NpaBUbHbIA OTBET.
BbibepuTe cxemy nopLUHEBOro
KomMmnpeccopa
31 A) 3akpbITbIf C
BbIOOpOM
OfHOro OT-

BeTa




A%
NG4S
/Y // /// =ty

32.

[MpoynTanTe TEKCT BOnpoca 1 Bbl-
6epuvTe NpaBuMbHbIV OTBET.

MeToabl 1 annapaThbl ra3oBbIX 1
XNOKUX HEOOHOPOAHbIX (reTepo-
FeHHbIX) CUCTEM:

A) ocaxpgeHve, punbTpoBaHUe,
MOKpasi O4MCTKa ra3os;

B) abcopbuus, cylika, ocaxae-
HVe, UNbTPoBaHUE;

B) ocaxaeHune, dunbTpoBaHue,
MOKpasi O4MCTKa ra3oB, pekTu-
dumkaums;

") ocaxxgeHve, punbTpoBaHue,
MOKpasi O4MCTKa ra3oB, IKCTpaK-
uus.

A)

3aKpbIThIVi C
BblIGOpOM
0fHOro OT-
BeTa

33.

[MpounTanTe TeKCT BONpoca v Bbl-
Oepute npaBUnbHbIN OTBET.

BosHukHOBEHWE LieHTPOBEXHbIX
CWN B LIMKIMOHE CBA3aHO:

A) c BpalLeHVeM unnmHapuye-
CKOW YacTu LMKIIOHa;

B) c TaHreHumanbHLIM BBOAOM
3anbIfIeHHOro rasa;

B) ¢ pagmanbHbIM BBOOOM 3arbl-
NEeHHOro rasa;

") c oceBbIM BBOAOM 3anblieH-
HOro rasa.

B)

3akpbITbIfi C
BbIOOPOM
ofHoro oT-
BeTa




34.

MpounTante TeKCT BONpoca v Bbl-
GepuTe NnpaBunbHLIV OTBET.

M'MAapoUMKNOH NpeacTaBnseT co-
601 nonbIn UMNUHAP, rae
pasaeneHne HeoQHOPOAHON cu-
CTEMbI OCYLLECTBMAETCS:

A) 3a cyeT LeHTpobexHON cunbl,
BO3HMKalOWENn npu BpaLleHnn
annaparta;

B) 3a cueT ApxmmenoBoW cunebl;
B) 3a cueT NOBEPXHOCTHbIX CWM
npu 6apboTaxe;

M) 3a cyeT LEHTPOGEXHON CUrbI,
BO3HMKalOWENn npu BpaLleHnn
KUOKOCTM BHYTPU HEMOABUXKHOIO
annapara.

r)

3aKpbIThIvi C
BbliGOpOM
0fHOro OT-
BeTa

35.

lMpouynTanTe TEKCT BONpoca u Bbl-
6epuTe NpaBUmbHLIA OTBET.

vopaenuuyeckoe  conpoTuBne-
HVe B3BELLEHHOro Crosi C yBenu-
YeHMEeM CKOPOCTU MOTOKa
XNOKOCTMU:

A) ymeHbLUIaeTcs;

B) He mMeHsieTcs;

B) yBennumBaeTcs;

') NpoxoAauT Yepes MUHUMYM.

B)

3aKpbIThbIvi C
BblIGOpOM
0fHOro OT-
BeTa

36.

lMpouuTante TEKCT BONpoca v Bbl-
6epuvTe NpaBuMbHLIV OTBET.

1 1 1

K iM ﬂ:‘ ﬂm

- 3TO ypaBHEHWe AN HaxoXae-
HUS:

A) KoaghbmumeHTa MaccooT-
hauu;

B) koadhpumumeHTa macconepe-
hauu;

B) koadppumumeHTa Tennonepe-
nauu;

IN) koadhuumeHTa nmnynscone-
pepayu.

B)

3aKpbITbIN C
BblIGOpOM
OfHOro OT-
BeTa

37.

MpounTanTe TEKCT BONpoca u Bbl-
6epuTe NpaBUMbHbIA OTBET.

3HaK «-» (MMHYC) B BblpaxeHnn
3akoHa Puka ykasbiBaeT Ha TO,
4yT1O:

A) monekynsipHas anddyans
BCerga npoTekaeT B Hanpasre-
HUM yBENUYEHUS KOHLEHTpaLmu
pacnpeaenseMoro KOMNOHEeHTa;
B) monekynsapHas anddysus
BCerga npoTekaeT B Hanpasne-
HUN YMEHbLUEHNS BPEMEHN pac-
npegenexns

KOMMOHEHTa;

B) monekynsapHas anddysuns
BCerga npoTekaeT B Hanpasre-
HWM YMEHbLUEHUS KOHLEeHTpauum

B)

3aKpbIThbIvi C
BblIGOpOM
0fHOro OT-
BeTa




pacnpegensiemMoro KOMNoHeHTa;
M) monekynsipHasa anddyans
BCerga npoTekaeT B Hanpasre-
HWUW YBENUYEHNS BPEMEHU pac-
npeaeneHns KOMNoHeHTa.

YcTaHoBUTE MpaBUIibHOE COOT-
BETCTBME Mexay 3aKOHOM U BU-
AOM ero matemaTtu4ecKkoro Bbipa-
XeHuna:

HasBa- MaTtemaTuye-
Hue 3a- CKOe Bblpaxe-
KOHa HVe
A) 3aKoH
BSI3KOro 1)
TpeHUs dw
Hbto- T=—U—
TOHa; dn
3 B 3aKpbITbIN
38. B) nep- 2) 3 > Ha CooTBET-
Bbl 3a- q = —I\VT cTBUE
KOH
duka;
3)
B) 3akoH i= -DVC
dypbe
3anuwunTte BbIOPaHHbIE LMGPbI
nog COOTBETCTBYHWOLMMU Oyk-
BaMMu:
A) B) B)
YcTaHoBUTE MpaBuUiibHOE COOT-
BETCTBUE Napbl «MOHATME-COOEp-
XKaHuey:
MoHs- CopepxaHne
TMe
A. 1. nepeHoc
mMacco- Tenna ot
oThava rpaHnLbl
pasgena
as Kk aapy
dasbl nu B
obpaTHoM
Hanpaene-
30, it r 3aKpbIThIN
Ha coOoTBEeT-
b. Ten- 2. nepeHoc
cTBYe
noot- macchbl OT
Aava rpaHnLb
pasgena
a3 k Aapy
dasbl unn B
obpaTHoM
Hanpaene-
HUK
B. 3. nepeHoc
mMacco- Macchbl U3
nepe- s4pa ogHom
pada ¢asbl B
S0po Apyron




. Ten- 4. nepeHoc

nonepe- | Tenna u3

pada s4pa ogHom
casbl B 54p0
Apyron

3anuwuTe BbibpaHHble LMdpbI
non COOTBETCTBYHOLLMMU BYK-
BaMu:

A b B r

lMpouuTante TEKCT BOnpoca v Bbi-
6epuvTe NpaBuMbHLIV OTBET.

B TennoBbIX npoueccax Tenso

nepegaeTcsi Camonpon3BOSIbHO: 3aKpbITbIii C
A) oT xonogHoro noToka K rops- BbIGOpOM
40. | yemy NOTOKYy; B) O/IHOrO OT-
B) ot BO3OyLLHOW Ccpeabl K AbIMO- BeTa
BbIM rasam;
B) oT ropsvero noToka k xonog-
HOMY MOTOKY;
I") oT xonogHol BoAbl K BOASIHOMY
napy.
[MpounTanTe TekCT Bonpoca 1 Bbl-
Oepute NpaBUNbHbIN OTBET.
OcHoBHOe ypaBHeHue Tennone-
penayv umeet Bug
A) o
Q =a- (tm' - tcpjf:
B) 3aKpbITbiv C
BblIGOpOM
41. — ler1 — Leo 3 B
Q=Axr - fJ ) 0fHOrO OT-
a BeTa
B)
Q = kAt f;
r
T (T
Q=Cra| — "—EJ .
(L100,) 1100,
nepeHoc TeNNOThbI
MpounTanTe TeKkcT Bonpoca W Bcrneacreme OTKPbITHIN
JanTe pas3BepHyThbIN OTBET. becnopsao4Horo C passep-
42 OBWXEHUSA MUKpOYa- | HYTbIM OT-
’ CTuL, Henocpea- BETOM
TerlﬂOI'IpOBO,ElHOCTb — 3T0 ... CTBEHHO conpukaca-
fowmnxes apyr ¢ opy-
roMm.
[MpounTanTe TeKCT BONpoca v Bbl-
6epuvTe NpaBUMbHbI OTBET.
3aKpbIThIvi C
43. MepeHoc Tenna BcneacTBMe ABK- B) BbIOOPOM
XKEHUS U nepemMeluvMBaHus Mak- OAIHOrO OT-
pockonmyecknx o6bemoB BeTa

rasa uim XmgkKkoctu Ha3bliBaeTCHd




A) Tennonepepaven

B) koHBeKuUmen

B) TennonpoBogHOCTbLIO

') TennoBbIM n3ny4yeHnem
(paguaumoHHbIM Tennoobme-
HOM)

44.

MpounTante TeKCT BONpoca v Bbi-
GepuTe NnpaBunbHLIV OTBET.

Tenno oT ogHoW cpefbl K Apyron
MOXeT nepefaBaTbCs NpU Heno-
CpeaCTBEHHOM KOHTAKTE Mnu
yepes cTeHKy. Ecnn Tenno nepe-
HOCUTCH OT CTEHKM K cpeae (Mnum
HaobopoT), TO NpoLecc HasblBa-
eTcs

A) TennoBoW yaap;
B) Tennootpavei;
B) Tennosas BonHa;
') Tennonepenayen.

B)

3akpbITbIf C
BbliGOpOM
0fHOro oT-
BeTa

45.

lMpouuTante TEKCT Bonpoca v Bbi-
6epuvTe NpaBuMbHLIV OTBET.

YpaBHeHWe TennonpoBoaHOCTA
MMOCKOW CTEHKN NPU YCTaHOBMB-
Luemcs npoLecce Tennonepe-
Hoca UMeeT BUA:

A)

A
Q = E(TLnH _T;‘mZ)FT
B)

A

Q==AT, F1
B)

A
Q = g(zml _T'(.-mZ)F

r
Q - /1(71’1;11 - T;'miz )F‘[

B)

3aKpbIThbIvi C
BblIGOpOM
0fHOro oT-
BeTa

46.

[MpoynTanTe TEKCT Bonpoca 1 Bbl-
6epvTe NpaBuMbHbIV OTBET.

YKkaxute pasMepHOCTb Koadhdu-
LMeHTa Tennonepegayn
A)

Bm
Ke*epao
B)

Bm
M *Ma
B)

Bm

2
M- *2pao

r
Ila
M *2pao

B)

3akpbITbIvi C
BbIOOpOM
ofHoro oT-
BeTa




47.

YcTaHoBMTE nNpaBubHOE COOT-
BETCTBME MEXAy napaMeTpoMm u
pa3MepHOCTbLHO.

MapameTp:

A) k0adhULMEHT Tennonposoa-
HOCTU

B) konuyecTBO TENNOTHI

B) koadppmumneHT Tennootaaum
I") Tennosou NoTok

[) TemnepaTypHbI rpagneHT

Pa3mepHoCTb:
1 K/wm;

2 B1/(m? - K) ;
3 Ox/c;

4 B1/(m - K);

5 Ox

3anvwuTe BbIOpaHHbIEe LMdPbI
noA COOTBETCTBYHOLLUMU OyK-
BaMu:

A 5 B r il

3aKpbITbI
Ha cCoOTBET-
cTBUe

48.

YcTaHoBUTE NpaBUilbHOE COOT-
BETCTBME MeXOy MNOHATMEM U
onpegeneHnem.

[MoHsaTHe:

A) Tennonepegaya

B) TennonpoBogHoOCTb
B) koHBeKkuus

') TennoBoe uanyyeHune
[) TennooTtgava

Onpepenenue:

1 nepeHoC TennoTbl, OCYLLECTB-
NAWMNCa BCneacTame
€CTECTBEHHOIO UMY BbIHYXAEH-
HOro ABWXXEHWNSI MaKpOCKOMu4e-
CKMX 06BEMOB XUOKOCTU UNn
rasa;

2 pacnpocTpaHeHue TennoTbl 3a
CYET 3MEKTPOMarHUTHbIX
konebaHmn nHdpakpacHoro ama-
nasoHa;

3 nepeHoc TennoTel oT 6onee
HarpeTowu cpefbl K MeHee
HarpeTow Yepes pasfensioLLyo
UX CTEHKY;

4 nepeHoOC TenmnoTbl OT CTEHKU K
TENNOHOCUTENIO UNn

HaobopoT;

5 nepeHoc TennoTbl, Npoucxoas-
LM NyTEM HENOCPEACTBEHHOIO
COMPUKOCHOBEHMS MUKPOYaCTuLL.

3anvwuTe BbIGpaHHbIe LMdpPbI
NoA, COOTBETCTBYIOLLMMU ByK-
BaMu:

A 3 B r il

3aKpbIThIN
Ha coOoTBET-
cTBYE




49.

MpounTante TEKCT BONpoca u Ao-
nonHuTte cpasy.

[BuxyLien cunon TennosbIX Npo-
LEeCCoB SBMSIETCS HepaBeHCTBO

B pasnUyHbIX TOYKaxX [AaHHOro
Tena unm NpocTpaHcTea.

TemnepaTyp

OTKpbITbIN
Ha gonorn-
HeHne

50.

MpounTante TEKCT BOnNpoca v Bbi-
GepuTe NpaBuNbHbIA OTBET.

Kak BnuseTr Ha KoadpduuneHT
TENNoOoTAaYM OT HacCbILLEHHOro
napa K CTeHke TennoobmeHHON
MOBEPXHOCTM Hanuune B nape
NnpMMecn HEKOHOEHCUPYOLLMXCSA
rasos?

A) YBenununsaet

B) YmeHbluaeT

B) He Bnusiet

") MpaBunbHbIN OTBET OTCYT-
cTByeT

B)

3aKkpbIThI

C BblGopom

0fHOro OT-
BeTa

51.

lMpouuTante TEKCT BOnpoca v Bbi-
6epuTe NpaBUNbHbIA OTBET.

3HayeHus koadprLUMeHTOB Ten-
NooTAaun ons nepBoro 1 BTOPoro
TennoHocuTenemn COCTaBNAT
2000 BT1/(M?K) n 10000 BT/(M?K)
COOTBETCTBEHHO.

YKaxnte HepaBeHCTBO, onpeae-
nsawwee 3HadeHne Koadpuum-
eHTa Tennonepegayn

K, ecnu Bce apyrne TepMmmnyeckme
COMPOTMBIEHUSI MOXHO cuuTaTb
pPaBHbIM HYIHO.

A) K > 2000 B1/(M2-K)
B) 2000 < K < 10000 B/(M2°K)
B) K > 10000 B/(mM2-K)

) K < 2000 BT/(M2-K)

N

3aKpbIThI

¢ Bblbopom

ofHoro oT-
BeTa

52.

[MpoynTanTe TeKCT BOnpoca 1 Bbl-
6epuvTe NpaBuMbHLIV OTBET.

Haunbonee BbiCcOkui koahdULM-
€HT TennooTaayn MMeeT MecTo
ANs TennoHocuTens:

A) TONOYHBIN ras;

B) HacblILWweHHbIM BOAAHOW nap;
B) Boaa;

') BO3AYX.

B)

3aKpbIThI

C BbIGOpOM

0fHOro oT-
BeTa

53.

[MpounTanTe TeKCT BONpoca v Bbl-
6epuvTe NpaBUMbHbI OTBET.

KoachbmumeHt Tennonepenauu
MOXeT ObITb HaAeH No cneayto-
Lwemy agauTMBHOMY
COOTHOLLEHUIO:

A)
1 1 1
=—+ Z}‘c’meyku +
Ky o xy

B)

A)

3aKkpbITbI

¢ Bblbopom

ofHoro oT-
BeTa




1 1 1
=7 Z rcnmrmn t—
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54.

YcTaHoBUTE MpaBUIibHOE COOT-
BETCTBME MexXay Tunom Ttenno-
0OMEHHUKa 1 ero onncaHuem.

Twn Tenno- Onucanwve

obMeHHuKa

A) Tpyba B | 1. annapar, co-

Tpybe CTOSILLUIA U3 OT-
AenbHbIX Nna-
CTUH,
pasgeneHHbix
PEe3NHOBLIMU
npoknagkamu,
OBYX
KOHLEBbIX Ka-
Mep, pambl 1
CTSDKHbIX 6on-
TOB

B) cnu- 2. annapartbl,

parnbHble cocTosime u3

TEennoob- ny4yka

MEHHMKU Tpy6, nomeLleH-
HbIX BHYTPY Ln-
NMHOPUYECKOTO
Kopnyca

B) koxyxo- | 3. psg nocne-

TpybyaTble | AoBaTeNbHbIX

Tennoob- 3nemMeHToB, 00-

MEHHUKM pasyembix
OBYMS1 COOC-
HbIMK TpyGamm
pasHbix guameT-
poB

) nna- 4. Tennoobmex-

CTUHYaTble | HUKMK, COCTOS-

Tennoob- Liue 13 OByx

MEHHUKM crnvparnbHbIX Ka-

HanoB, HaBUTbIX
N3 PYNOHHOIO
meTarnna BoKpyr
KepHa, pasgens-
IOLLIEro NomnocTy
BXO[a OJHOMO U
Bbl-X04a apy-
roro TensioHocu-
Tens

3anvwuTe BbIGpaHHbIe LMdpbI
nog COOTBETCTBYHOLLMMU ByK-

BaMu:

A) B)

B) r

3aKpbITbIN
Ha coOoTBET-
cTBYE




MpounTante TeKCT BONpoca v Bbl-
GepuTe ABa NpaBunbHbIX OTBETA.

BbibepuTte cxembl TennooOMeH-
HbIX annapaToB, U3rOTOBMEHHbIX
13 NUCTOBOIO NpokaTa.

A)

3aKpbITbI
¢ Bblbopom
55. B) ) HecKosb-
KMX OTBE-
TOB
MpounTanTe TEKCT BONpoca u Bbl-
6epuTe NpaBUmbHbIA OTBET.
K mMopgensm wnageanbHOro BbiTEC-
HEHMS NPU OBWKEHUUN XKUOKOCTU
Hanbonee 6nM3ku 3aKpbIThI
56. A) nneHo4YHble BbINapHble anna- A) C BbIGOpOM
patbl OfHOro OT-
B) 6apboTaxHble BbiNapHble an- BeTa
naparbl
B) BbinapHble annapaTtbl C ecTe-
CTBEHHOMN LMpKynsaumen
') annapatbl ¢ pybaLukon
[MpoynTanTe TEKCT BOnpoca 1 Bbl-
6epuTe NpaBUbHbIA OTBET.
B TennoobmeHHoM annapate
npoTekaeT npouecc Tenrornepe- 3aKkpbIThIN
57, | Aa4Y MeXay KNAKOCTLIO M rasoM. B) C BbIGOpoMm
OpebpeHHble TpyObl Lenecoob- OAHOro oOT-
pasHO yCTaHOBUTb BeTa
A) CO CTOPOHBI XUAKOCTU
B) co cTopoHbl rasa
B) yctanaBnuBaTb opebpeHHble
TpyObl HeLenecoobpasHo
[MpounTanTe TeKCT BONpoca v Bbl-
6epuvTe NpaBUMbHbI OTBET.
3aKkpbITbIN
58. YKaxute HasHayeHue neperopo- r C BbIGOpoMm
JOK B MeXTpybHOM mnpocTpaH- OfHOrO OT-
CTBE KOXyXoTpybyaToro Tenno- BeTa

0oBbMeHHMKa.
A) [ns yBenuueHus OBWXyLLEWn




cunbl npouecca

B) OAna cHwkeHus rugpaenuye-
CKOro COMNpOTWBMEHWS Tennoob-
MEHHMKa

B) Ons yBenuueHuss Tepmude-
CKOro

COMNpOTUBNEHUS

) Ansa yBenudenns koadduum-
€eHTa Tennonepeaaiu

) Ons ymeHbLleHns TennosbixX
noTepb OT TenrnoobMeHHuKa B
OKpYy>KatoLLyto cpeay.

[MpouynTanTe TEKCT BONpoca v Bbl-
6epuTe NpaBUMbHbIA OTBET.

B tennoobmeHHuke Trna «Tpyba
B TpyGe» pasnuyaroT Kpyrrnoe
(Tpy6HOE NPOCTPaHCTBO) M KOMb-

ueBoe ceyeHune annapaTta 3akpbIThI
59. (mexTpybHOe NPOCTPaHCTBO). B) ¢ Bblbopom
[ns ymeHbLUEeHNs TEMMOBOro no- OfHOro OT-
TOKa, TEPSIEMOrO B OKPYXKatoLLyto BeTa
cpedy, nponyckaTe ropsyuin Ten-
noHocuTtensb LenecoobpasHo:
A) Bes pasHuupl
B) Mo konbLeBOMy ceyeHunto
B) Mo kpyrnomy ceyeHuto.
MpounTanTe TEKCT BoNpoca u 4o-
nonHuTe cpasy.
OTnoxeHve 3arpasHeHu Ha no- OTKpbITHIN
60. | BepxHOCTM TennoobmeHa yMeHbLuaeT Ha pgonorn-
HeHue
K09 PULMEHT Tennonepeaayun.
[MpoynTanTe TeKCT Bonpoca 1 Bbl-
6epvTe Tpy NpaBUMbHBLIX OTBETA.
YKaxute KOHCTPYKLUWN KOXYXO-
TpybyaTbiX TEMNOOOMEHHBLIX an-
naparos,
B KOTOPbIX NPeAyCMOTPeEHa KOM- 3aKpbIThI
neHcauus TemnepaTtypHbIX C BblGopom
61. | HanpskeHWn. B) N O) HeCKorb-
KMX OTBE-
A) 0OHOXO0BOW XECTKOro TMna TOB
B) ¢ U-obpasHbiMm Tpybkamm
B) MHOroxooBow »xecTkoro Tuna
') c nnaBatoLLel ronoskom
) ¢ NMH30BbLIM KOMMNEHCATOPOM
Ha KoXyxe
[MpouynTanTe TeKCT BONpoca v Bbl-
6epuvTe NpaBUMbHbI OTBET.
KomneHcupytoLme ycTponicTea B
TennoobMeHHbIX annapartax uc- 3 .
aKpbITbIV
nonb3yTca G BLIBOPOM
62. B)
OfiHOro OT-
A) Npu Manbix pa3HOCTAX Temne- BeTa

paTtyp Tpyb n KOXyxa;

B) npn GonbLnx pasHOCTSX KOH-
LeHTpauun,

B) npu 6onblumx pa3HoCTAX TeM-
nepaTyp Tpyb 1 KOXyxa;




I") npy MarnbIX pasHOCTAX KOHLLEH-
Tpaumn.

63.

[MpouynTanTe TeKCT BONpoca 1 Bbl-
6epuTe NpaBUMbHbIA OTBET.

YpaBHeHne
nveet Bua:
A)

M=-D-—"f;

Macconepenadmn

B)

M = B(C - Cpp)f;
B)

M =K'-ACq f;
r

M = K- Ate,f.

B)

3aKpbITbI

¢ Bblbopom

ofHoro oT-
BeTa

64.

lMpouuTanTe TEKCT Bonpoca v Bbi-
6epuTe NpaBuMbHLI OTBET.

ECTecTBEHHYI0O  KOHBEKTUBHYIO
anddysunto xapakrepuayer:

A) anddy3noHHbIN kpuTepuin Hy-
cenbaa (lepeygna);

B) Anddy3anoHHbIN  KpuTepuii
Mpantng (Wwmnara);

B) anddy3noHHbIN  KpuTepuii
pacroda;

)  Anddy3noHHBIN  KpuTepun
dypbe.

A)

3aKpbITbIN

¢ Bblbopom

OfHOro OT-
BeTa

65.

lMpounTanTe TekcT BONpoca n
BbIbepuTe NpaBuIbHbIN OTBET.

KoadhdmumeHT nponopumnoHans-
HocTu D B BblpaXeHuu 3akoHa
®uka Ha3biBaeTcs

A) koadhuumeHToM copbuuu;

B) koadhbmumeHToM NnpoHMLae-
MOCTY;

B) koadhcpmumeHTOM abcopbunu;
) koadhuumeHTom guddysun.

N

3aKpbIThIN

¢ Bblbopom

OfHOro OT-
BeTa

66.

lMpounTanTe TEKCT BONpoca u
BbIbEpUTE NpaBUIbHbINA OTBET.

OBwxyLien cunov maccobmeH-
HbIX MPOLLECCOB ABMNAETCA

A) Pa3HOCTb paBHOBECHbIX KOH-
LeHTpauuin.

B) PasHocTb mexay pabovmmm n
paBHOBECHbLIMW XMMUYECKMMMU
noTeHuuanamu.

B) PasHocTb pabounx KOHLUEH-
Tpauun.

") PasHocTb mexay pabounmm n
paBHOBECHBLIMW KOHLEHTPaLM-
AmMu.

N

3aKkpbIThIN

¢ BblGOpOM

0fHOro OT-
BeTa




67.

YcTaHoBMTE nNpaBubHOE COOT-
BETCTBME MEXAY OCHOBHbLIMMU
npoueccaMmm XMMUYECKON TEXHO-
TNOTUN 1 UX Ha3BaHMEM.

[pouecchbl HassaHue

A) M'mppo- 1. neperoHka,
MexaHunye- | abcopbums, aKc-
ckue Tpakuus, ag-
copbuus

B) Tenno- | 2. uamenbye-
Bble HWe, npoceunBa-
Hue

B) Macco-
OOMeHHble

3. ocaxpgeHwue,
LeHTpudyrmpo-
BaHue

w|>

N

') MexaHu-
yeckune

4. koHAeHcauus,
ncnapeHue,
HarpeBaHue,
oxnaxneHue

3anvwuTe BbIOpaHHbIe LMdPbI
noA COOTBETCTBYHOLLUMU OyK-
BaMu:

A b B r

3aKpbITbIi
Ha coOTBET-
cTBYe

68.

[MpouynTanTe TEKCT BONpoca u Bbl-
6epuTe NpaBUbHbIA OTBET.

Mpu dusmyeckon abcopbumm:
A) abcopbTMB He B3anmopaen-
CTBYET XMunyecku ¢ abcopber-
TOM;

B) abcop6TMB 06pasyeT ¢ ab-
copBeHTOM xmMmuUYeckoe coeau-
HeHue;

B) B abcopbTuBe 06pasytoTcst
coeavHeHus;

IN) B abcopbeHTe 06pasytoTcst
COEQIMHEHMS.

A)

3aKpbIThbIvi C
BblIGOpOM
0fHOro OT-
BeTa

69.

YcTaHoBUTE MpaBuUiibHOE COOT-
BETCTBME MexXady npoLeccoM u
€ro onMcaHuem.

Mpouecc:

A) abcopbuusa

B) necopbuusa

B) neperoHka npocrtas (amctun-
naums)

) pekTndmkaums

1) membpaHHoe pasgeneHve

OnucaHue:

1 pasgeneHune rasoBbix, Napo-
BbIX UMW XNOKNX

CMeCel C MOMOLLIbIO MOMYMNPOHU-
LlaeMblix

neperopoaok;

2 nsbnpatenbHoe nornoLleHne
rasoB UMy NapoB XWOKAM Normno-
TUTENEM;

3 pasgeneHue Xnakon cmecu 3a
cyeT B3anMOAENCTBUSI HEpaBHO-
BECHbIX NMOTOKOB

XMAKOCTU M napa, B pesynbTarte

N>

Lol =]

3aKkpbIThIN
Ha cooTBeT-
cTBUe




koToporo nap oborawaetcsa HK,
a XXuakocTb - BK komnoHeHTamu;
4 BblaeneHne pacTBOPEHHOro
rasa us XXuakocTy;

5 pasgeneHue Xnakon cmecu 3a
CYeT ee YaCcTUYHOro

ncnapeHus ¢ nocneayoLen KoH-
JeHcauneln paBHOBECHOIo napa.

3anvwuTe BbIGpaHHbIe LMdPbI
nog COOTBETCTBYHOLLMMU OyK-
BaMu:

A) B) B) r h)

lMpounTanTe TeKCT Bomnpoca W
JanTe pa3BepHyTbIl OTBET.

yoaneHue Bnarun u3
TBepAblX MmaTtepuna-

70 NnoB C nocregyto- OTKpbITbIN
’ MM nepesoaom B C pasBep-
Mpouecc cyLwku — 370 ... naposyto a3y ny- HYTbIM OT-
TéM noaBoaa Ten- BETOM
noThbl.
[MpounTanTe TEKCT BONpoca u Bbl-
6epuTe NpaBUNbHbIA OTBET.
lMoBepxHOCTLIO KOHTaKTa a3 B
Hacagou4HbIx abcopbepax sBng- 3akpbITbIvi C
eTcs: BblIGOpOM
71. | A) cMo4YeHHass MOBEPXHOCTb A) O[1HOro OT-
Hacagkw; BeTa
B) nepepacnpeaenuTens Xuako-
cTy;
B) onopHble pelueTku;
I") cnovi neHbl Ha Tapernke.
[MpounTanTe TEKCT Bonpoca 1 Bbl-
6epuTe NpaBUNbHbIA OTBET.
KoachcbmumeHT macconepegayun
MOXeT ObITb HangeH No creayto-
LLMM BBIP@XEHNAM:
A)
K., = ! Ko = !
Y 1 + 17X 1 . 1
ﬂy By mﬁy By 3aKpbIThIN C
) BbIGOPOM
72. 0ofHOro oT-
Ky=— Ky = l B) BeTa
Y 1 Lm X 1,1
ﬁy By mﬁy Py
B)
1 1
K,=-— ‘Ko=— -
X 1 Lm Y 1 . 1
ﬁy ﬁ_x mﬁy ﬁx
r
1 1
K = K =
s x
Y 1 L m 1 . 1
@y oy ma,,
MpounTante TekcT Bonpoca v Bbl-
B6epuTe NnpaBunbHLIA OTBET. 3akpbITbIv
¢ BblGOpOM
73. B)
Mpoctas neperoHka npuMeHs- OfHOro OT-

eTcaA:

BeTa




A) TonbKo ANa pasgeneHvs cme-
cen, NeTy4ecT KOMMOHEHTOB KO-
TOpPbIX OANHAKOBbI;

B) Tonbko Ana pasgenexHus cme-
ceW, NeTy4ecT KOMNOHEHTOB KO-
TOpPbIX CYLLECTBEHHO Pa3fnyHbl;
B) ans xxugkocTen u rasos, nNeTy-
YeCTb KOTOPbIX HE UMEET 3Haye-
HuWe;

M) Ans XuakocTew, NeTy4ecTb Ko-
TOpbIX HE NMEeeT 3HayYeHne

M A5 raso., NeTy4ecTy KOTOpbIX
CYLLIECTBEHHO PasfnyHbl.

74.

lMpounTante TeKCT BOnNpoca v Bbi-
BepuTe NnpaBunbHLIV OTBET.

dnerma —

A) 370 XMAKOCTb, BO3BpaLLlaeMas
AN OpoLlEeHUsT peKTUdUKaLNOH-
HOW KOMOHHbI U

B3aMMOOENCTBUSA C MNOAHUMAlO-
LLMMUCS MO KONTOHHE napamu;

B) octaTok (HVXHUI NPOAYKT);

B) pextudpmkaTt (BepxHunm npo-
BYKT);

') aTo BOCXOOALWMIA NOTOK Napa
N3 HWXKHEWN YacCTU KOMOHHbI.

A)

3akpbITbIf C
BbIGOpOM
ofHoro oT-
BeTa

75.

lMpouuTante TEKCT BOnpoca v Bbi-
6epuvTe NpaBuMbHLIV OTBET.

A6copbumoHHasi  cnocobHOCTb
abcopbeHTa ¢ pocTom Temnepa-
Typbl:

A) pactet

B) napaet

B) He nameHseTca

") NpoxoaunT Yepes MUHUMYM

[) npoxoanT Yepes MakCMmym

B)

3akpbITbIf C
BbIGOPOM
ofHoro oT-
BeTa

76.

MpounTanTe TEKCT BONpoca u Bbl-
GepuTe [Ba NpaBuIbHbIX OTBETA.

Hacagky B abcopOuMOHHbBIX an-
napaTtax NPMMEHST Ans:

A) yBenuyeHus TenrnonpoBOAHO-
CTW Xnagkown casbl;

B) yBenuueHusi noBepxHoCTn
KOHTakTa AByx ¢as;

B) wHTeHcudumkauum npouecca
abcopbuuy;

IN) yBenuyeHns ycton4mBocTy an-
napara.

5) B)

3aKpbIThbIVi C
BblIGOpOM
HECKOMbKMX
OTBETOB

77.

[MpouynTanTe TeKCT BONpoca v Bbl-
Gepute NnpaBUNbHbLIN OTBET.

[MoBepxHOCTLIO KOHTakTa a3
(ocHoBHOW obnacTblo Maccoob-
MeHa) B TapenbyaTtbix abcopbe-
pax siBnsieTcs:

A) CMOYeHHass MOBEPXHOCTb
Hacaakw;

B) pacnpepenutens XuakocTw;
B) croi neHbl Ha Taperke;

B)

3akpbITbIf C
BbIOOpOM
ofHoro oT-
BeTa




) TpyGbI.

78.

[MpoynTanTe TeKCT BONpoca v Bbl-
6epuTe NpaBUMbHbIA OTBET.

Cxema abCcopOUMOHHBIX yCTaHO-
BOK, B KOTOPOW ra3 npoxoauT Ye-
pes abcopbep cHuzy

BBEPX, @ XMOKOCTb CTekaeT
CBepXy BHW3, Ha3blBaeTCs:

A) NpAMOTOYHOW;

B) ogHocTyneHyaTon € 4acTuu-
HOW peuupkynsaumen;

B) MHOrocTyneH4aTom ¢ peuupky-
nauven;

") NpoTMBOTOYHON.

N

3akpbITbIfi C
BbIGOpOM
ofHoro oT-
BeTa

79.

[MpouynTanTe TEKCT BONpoca U Bbl-
6epuvTe NpaBuMbHLI OTBET.

YkaxuTe npaBunbHyt0 nocnego-
BaTeNbHOCTb  FMOPOAMHAMMUYeE-
CKUX PEXMMOB HacafouvHoro ab-
copbepa.

A) My3blpbkoBbIN, NMEeHHbIN,
CTPYVHbIN.

B) MNMneHo4yHbIN, NOABUCaHMS, 3a-
xnebbiBaHUS, yHOCa.

B) [MneHo4yHbIW, NOABUCAHWS,
MEHHbIA, CTPYWHBIN.

) My3bipbKkoBbINA, 3axnebbiBa-
HWS, yHOCa.

B)

3akpbITbIf C
BbIGOpOM
ofHoro oT-
BeTa

80.

[MpoynTanTe TeKCT Bonpoca 1 Bbl-
6epuvTe NpaBuMbHLIV OTBET.

BbibepuTe cxemy TpybyaToro ab-
copbepa ¢ BOCXOASALLMM OBWKe-
HUEM MIEHKN.

SHwmoc

Humosn

{ JimmocT.

fras Kuakoers

Haumoeth

ras

N AAIONNTT AT eHT "Jll

B)

3aKpbITbIN C
BblGOpOM
OflHOro OT-
BeTa




[MpoynTanTe TeKCT BONpoca v Bbl-
6epuTe NpaBUMbHbIA OTBET.

BbibepuTte pactBOp, NOMHOCTbLIO 3aKpbIThIvi C
NOAYMHSAOLLMINCA 3aKOHY Payns. BbIGOpOM
81. A . A) OfHOro OT-
) ngeanbHbIe PacTBOpbI; BeTa
B) HopmankbHble pacTBoOpbI;
B) pactBopbl;
") pacTBOpPbI U3 B3aUMHO Hepac-
TBOPUMBIX XWAKOCTEN.
MpounTante TeKCT BONpoca v Bbi-
Oepute NnpaBUNbHbIN OTBET. 3akpbITbIv C
BbIGOpOM
MpuynHa, No kKoTOpoW MpPOU3BO- OfHOro OT-
OWUTCA Nofauyv rasa B HWXKHIOKW BeTa
YyacTb annapaTa, a XuakocTn — B
BEPXHIOIO B npouecce abcopb-
82. | uun. B)
A) pasHOCTb TEnnonpoBOAHO-
cTen;
B) pasHocTb NnoTHocTeN;
B) pasHocTb BsI3KOCTEW;
") pasHocTb TEMnepaTyp.
lMpouuTante TEKCT BOnpoca v Bbi-
6epuTe NpaBuMbHLIV OTBET.
dnermoBoe 4ncno — aTo
A) OTHOWweHWe konuyecTBa Au-
CTUNNATA K KonuyecTsy dorermol. 3akpbIThIf C
83. | Bb) OtHoweHue konuyecTa HK k B) BbIGOpOM
konunyectsy BK. O[IHOro OT-
B) OrtHoweHne konunyecTsa BeTa
dnermMbl K KONMYecTBy AWCTUI-
ngra.
) OTHoweHue konuuyectBa BK k
konunuecTy HK.
[MpoynTanTe TEKCT BOnpoca 1 Bbl-
6epuvTe NpaBuMbHbIV OTBET.
YKaxute npaBunbHble rMOPOAU-
HaMu4ecKkne pexmnMbl Tapenbya-
TOW  PEKTU(PUKALMOHHOM KO-
TOHHBI. 3akpbIThIf C
BbIGOpOM
84. A) MNMneHo4YHbIN, NOABUCAHUS, 3a- B) O[HOro oT-
xnebbiBaHUS, yHOCa. BeTa
B) TllneHo4yHbIW, NOABUCAHWS,
NEeHHbIN, CTPYWHbIN
B)  ly3blpbKOBbIN,  MEHHBIN,
CTPYWHbIN.
) TMysbipbkoBbIN, 3axnebbiBa-
HWS, yHOCa, NoABUCAHUSA.
MpounTaiiTe TeKCT BOMPOCA M | Pexum a) cOOTBET- | OTKPLITHIN
85 [Jante pasBepHyTbl OTBET. cTeyet HW3KOW Napo- | € passep-
BOW Harpyske — Kna- | HyTbIM OT-
naH 3aKpbIT. BETOM




Onvwute pexumsl a), 6) u B) pa-
60TbI KNanaHHOW Taperku.
2 1

a
)
A bz
6
gz | A
B

Pexum 6) xapakTe-
pu3yeT CpeaHIo
HarpysKy n YacTtuy-
HOe OTKpbITHE Kna-
naHa.

Pexwum B) — BbicOKas
naposas Harpyska u
NoNnHoe OTKpbITNE
knanawHa.

[MpoynTanTe TEKCT BONpoca v Bbl-
6epuTe ABa NpaBuIbHbIX OTBETA.

YKaxute OCHOBHbIE NpeumyLLe-
CTBa KnanaHHOMN Tapernku.

A) NpocTOoTa KOHCTPYKLNN; 3akpbITbIv
B) aBTOpErynupoBaHue OTKpbITO- C BblGopom
86. | ctu knanaHa B B) B) HecKonb-
3aBMCUMMOCTM OT pacxoja napo- KMX OTBE-
BOW hasbl; TOB
B) BO3MOXXHOCTb MOMHOro nepe-
KpbITWUS MPOXOAHOIO CeYeHUs B
Taperike npv BHE3anHOM CHIDKe-
HMM pacxoaa napoBsou asbl;
M) manas MmeTannoemkocTb.
[MpouynTanTe TEKCT BONpoca u Bbl-
6epwvTe ABa NpaBuUIbHbIX OTBETA.
YKkaxuTe npenmyLlecTsa Konnay-
KOBOW Tapenku no cpaBHEHUIO C
cuUT4yaTon. 3aKpbITbIv
¢ Bblbopom
87. | A) manasi METanNNOEMKOCTb; B)I) HecKornb-
B) MeHbluasi CKMOHHOCTb K 3a- KMX OTBE-
rPASHEHUAM; TOB
B) meHbLuee rmapaBnmyeckoe co-
NpOTUBNEHUE;
) oTcyTcTBME MpoBana >XuOKo-
cTn.
MpounTanTe TEKCT BONpoca u Bbl-
6epuTe NpaBUmbHbIA OTBET.
BbibepuTe cxeMy yCTaHOBKU He-
npepbIBHON OQHOKPATHOW An-
CTUNNSALUN.
A) 3akpbIThIN
88. 2 B) ¢ BbliGopom
¥ (x(1) OfHOro OT-
Xo(t=y*(x(t) BeTa
F, X
——
@

B)




MpounTanTe TEKCT BONpoca u Bbl-
6epuTe NpaBUMbHbIA OTBET.

YKaXuTe BIUSIHUE  CHUXEHUS
[aBneHna B annapaTte Ha TemMne-

3aKpbITbIN
patypy B KybGe pekTudmKaLmoH-
o C BblGopom
89. | HOW KOMOHHbI. B)
0ofHOro oT-
BeTa
A) YBenuunsaer.
B) YBennuuBaeT He3Ha4MTENLHO.
B) YMeHbLiaeT.
') He Bnugser.
[MpoynTanTe TEKCT Bonpoca 1 Bbl-
6epuvTe NpaBuMbHLIV OTBET.
KnnatunbHuk  pekTudmkaumon-
HOM  KOMOHHbI  MpeaHasHa4veH
ans:
3aKpbITbiv
A) yMeHbLUEeHNsa yncna TeopeTtu-
. C BblGOpOM
90. | yeckux Tapemnox; B)
OfHOro OT-
B) yBenuyeHusa uncna Teopetu- BeTa

YeCKNX Taperok;
B) ncnapeHunsi kyboBon xnaKocTu
ANs co3gaHns NapoBoro NoToka B
KOMOHHE;

) ncnapexHns ucxodHonm cmecwu
nepep BBOAOM B 30HY NUTaHUS




91.

MpounTante TeKCT BONpoca v Bbl-
GepuTe NnpaBunbHLIV OTBET.

YKaxuTe HasHadyeHue pecdpner-
mMaTtopa pPekTUUKALMOHHOM KO-
TOHHBI.

A) YMeHbLUeHne yucna TeopeTtu-
YECKMUX Tapernok.

B) YBenuyeHne uyucna Teopetu-
YECKUX Taperok.

B) KoHgeHcauus napa gnsa co-
3[4aHUS XNOKOro OPOLUEHMST B KO-
TOHHe.

) KoHpeHcauus napa ansi co-
30aHUsA MapoBOro MOTOKa B KO-
TIOHHeE.

B)

3aKpbITbIv
C BblGopom
0fHOro OT-
BeTa

92.

MpounTanTe TeKCT BONpoca u Bbl-
6epuTe NpaBUbHbIA OTBET.

Ona »xuakowm cmecn, cocTosien
13 ABYX KOMMOHEHTOB, Koaddu-
UMEHT OTHOCUTENbHON neTy4de-
CTU O pacCcuYnTbIBAETCS Kak OTHO-
LWEeHVNe [aBreHUN HacbIWEHHbIX
NapoB HU3KOKMMNSALLErO 1 BbICOKO-
KMMSLLEro KOMMOHEHTOB, oOnpe-
OEeneHHbIX npu  Temnepatype
cMecu. YkasaTtb, Npu KakoM 3Ha-
YyeHun kKoadpduumeHTa OTHOCU-
TENbHOW MNEeTy4ecT! a >XUAOKYH
CMeCb ferdye BCero pasgenutb
MeToAaMu NepPeroHKM.

A)a=23
B)a=0,7
B)a=2,9
MNa=15

B)

3akpbITbIii
¢ Bblbopom
ofHoro oT-
BeTa

93.

[MpoynTanTe TEKCT BOnpoca 1 Bbl-
6epuvTe NpaBuMbHLIV OTBET.

YKaxuTe NoTOoK, pacxom KOTOPOro
onpepensieT guameTp pekTudu-
KaLMOHHOW KOMNOHHbI.

A) Pacxop cbipbs.

B) Pacxop donermel.

B) Pacxoa napoBoro noToka.
") Pacxog guctunnaTa.

) Pacxop ky6oBoro octaTtka.

B)

3aKpbITbIv
C BbIGOpOM
0fHOro oT-
BeTa

94.

MpounTante TeKCT BONpoca 1 Bbl-
6epute NpaBunbHbIA OTBET.

Cbipbe MOXeT mocTynaTb B pek-
TUUKALNOHHYHO KONOHHY C pas-
JIMYHBIM 3HAYEHNEM JONM OTroHa
eor0po1.

Ykaxvute Oono OTroHa €, Npu Ko-
TOPON TENMOBON NOTOK, KOTOPLIN
HeobxoaMMO MOABECTM B KuMs-
TUIbHWK KONOHHbI, NPy

NpoYnx paBHbIX ycrnoBusax byaoet
MWUHMManbHbIM.

A)e=0

B)

3akpbITbI
¢ Bblbopom
ofHoro oT-
BeTa




B)e=1
B)e=0,5
MNe=0,75

95.

[MpouynTanTe TeKCT BONpoca 1 Bbl-
6epuTe NpaBUMbHbIA OTBET.

Ha pucyHke npuBefeHbl 3aBUCH-
MOCTWU [aBIi€HUS1 HAaCbIWEHHOro
napa PHac ot Temnepatypbl t
(Pobw, = const) ans nHoveuay-
anbHbIX KOMMNOHeHTOB A 1 B.

YKaXXUTe KOMMOHEHT, KOTOpbIA
OyneTr nNpeumyLLIeCTBEHHO YXo-
OUTb C Bepxa peKTUdUKaLNoH-
HOM  KOMOHHbI, pasgensiollen
XUOKYI0 CMECb 3TUX BELLECTB.

r 3
Prac s B

v

0 t

A) KomnoHeHT A.

B) KomnoHeHT B.

B) O6a kOMMOHEHTa B paBHbIX
[onsx.

) HemoctaTtoyHO wmHdOpMaLmu
Ans oTeeTa.

A)

3aKpbITbIv
C BbIGOpOMm
0fHOro oT-
BeTa

96.

MpounTanTe TEKCT BONpoca u Bbl-
6epuTe NpaBUmbHbIA OTBET.

KoHcTaHTa ha3oBoro paBHOBe-
cua unun kodddUUMEHT pacnpe-
OeneHvs m ans Xugkux cMmecen,
NOAUYMHSOLNXCA 3akoHy Payns,
paccunTbiBaeTcH

Kak OTHOLLUEeHWe AaBneHus1 Hacbl-
LLleHHOro napa KOMMOHEHTa npu
Temnepatype cmecu k obLiemy
JasneHuto B cucteme. [na kom-
noHeHtos cmecu A, B n C koh-
CTaHTbl (pa3oBOro paBHOBECUS
paBHbl COOTBETCTBEHHO MA =1,3;
mB

=0,95; mC =0,42.

YKaxnte KOMMOHEHT CMecu C
HanbonblUen TemnepaTypon Ku-
neHus.

A) KoMnoHeHT A.
B) KomnoHeHT B.
B) KomnoHeHT C.

B)

3aKpbITbIv
C BbIGOpOM
0fHOro oT-
BeTa




YcTtaHoBMTE npaBuilbHOE COOT-
BETCTBME Mexady npobnemon n
BO3MOXHbIM peLleHnem

Mpobnema | BoamoxHoe pe-
LueHne
A. Bbico- 1. BHegpeHve
KM€ SHEP- | MemBpaHHbIx
rosa- TeXHoMorunm
TpaTtbl Ha g
ncTUnns-
uno
E. 3a- 2. Pekynepa-
uus Tenna c no-
rpAAsH- MOLLbIO TEensIo-
HUE CTOY- | (6meHHMKoB
HbIX BOA H
edprenpo- 3aKpbIThIi
Aykramu BT Ha cooTBeT-
97. 3. Aacop6umoH- cTBne
B. Bbr- Hble YCTaHOBKM 2 |1 |3
Gpocei ne- | aKTUBUPOBAH-
Tysmx op- HbIM Yrném
raHude-
CKUX CO-
eavHe-
Hui (NNOC)
. Koppo- 4. MNpuvmeHeHne
KOPPO3NOHHO-
315 000PY- | (1o crna-
JoBa- BOB
HUA B KNC-
nor-
HbIX Cpe-
Aax
3anuwmnTe BbiGpaHHble LUMdPbI
nof COOTBETCTBYHOLLMMU OykK-
BaMu:
A b B r
lMpounTanTe TeEKCT BoMpoca W
AalnTe pa3BepHyTbI OTBET. 1. Bbicokue aHepro-
3aTpaThbl Ha HarpeB | OrxppThIl C
HasoBuTe OBa OCHOBHbIX HELO- | M OXNaXaeHuve. pa3BepHy-
98. cTatka TPaguLMOHHbIX peKTUdun- TbIM OTBE-
KaUMOHHbIX  KOMOHH, KoTopble | 2. bonblumne raba- TOM

CTUMYNUPYOT pa3paboTky anb-
TePHaATUBHbIX MacCOOOMEHHbIX
YCTPOWCTB

puTbI N MeTannoém-
KOCTb




99.

PacnonoxuTe atanbl BHeApPeHUS
LMdPOBOM CUCTEMBI YrpaBreHns
Ha XMMU4YeCKOM NPOM3BOACTBE B
npaBuUMbHOW MOCNefoBaTeNbHO-
cTu:

1. TectnpoBaHue cucTeMbl Ha
MUMOTHOM y4acTke

2. AHann3 TeKylmux npou3Boa-
CTBEHHbIX NPOLEeCCoB

3. Oby4yeHue nepcoHarna pabote
C HOBOW cMCTEeMON

4. BHegpeHue cucTemMbl Ha BCEM
npou3BoAcCTBe

5. Bbibop nporpammHoro obecne-
YeHusa 1 obopynoBaHus

Ykaxute nocrnenoBaTenbHOCTb
3TanoB BHeapeHus1 B BUae undp
cneBa HanpaBso, HauyvHas C nep-
BOro aTana

25134

3aKpbITbI
Ha ycTaHoB-
neHve no-
cneposa-
TeNbHOCTH

100.

MpounTanTe BONpoc u Boibepute
TPW NPaBuMbHbIX OTBETA.

Kakue dpakTopbl CyLlEeCTBEHHO
OrPaHNYMBaIOT BHEApEHue «3e-
NEHbIX» TEXHOMNOrMN B HedTEXU-
MWYECKON NPOMBILLNIEHHOCTU?

A) Bbicokas kanutanoémkocTb
HOBbIX TEXHONOMNM

B) HepoctatouHaa sHeproad-
PEKTNBHOCTb TPaAWLMOHHBIX
npoLeccoB

B) OrtcytctBue HOpMaTtuBHOM
6a3bl 1 cTaHOapToB

') ConpoTuBneHve co CTOPOHbI
nepcoHana

) OnuTenbHble CPOKM OKynae-
MOCTU MHBECTULMN

AB[

3aKpbITbIN
¢ Bblbopom
HeCKoIb-
KMX OTBE-
TOB

101.

Mpountante BONpPOoC W pJante
pa3BepHyTbIN OTBET.

3aBop nnaHupyeT 3aMeHUTb Tpa-
OVLMOHHbIE PEKTUDMKALMOHHbIE
KOJIOHHbI Ha MeMGpaHHble Ccu-
CTeMbl pasfeneHus ans nony4ye-
HUs aTuneHa. MepeuncnuTte Tpu
noTeHUManbHbIX NpeuMyLLecTea
M ABa BO3MOXHbIX PUCKA TaKOro
nepexopga.

MpeumylecTsa:

1. CHwxeHue 3Hep-
ronotpebneHnss Ha
30-40%.

2. KomnakTHOCTb
obopynoBaHus "
3KOHOMMUS npous-
BOJCTBEHHbIX MMO-
wanen.

3. BoamoxHOCTb pa-
6otel npu 6Gonee
HU3KNX Temneparty-
pax.

Pucku:

OTKpbITLIN

C pasBep-

HYTbIM OT-
BETOM




1. Bblcokaa cTou-
MOCTb MeMOpaHHbIX
Moaynen.

2. OrpaHu4eHHbIn
CPOK Ccnyx0Obl MeMm-
6paH B arpeccuBHbIX
cpepax.

MpounTante TEKCT BONpoca u Ao-
nonHuTe cpasy.

c o o OTKpbITbIN
102.| COBPEMEHHbIE TEHAEHLMN B MPO- | KOPPO3MOHHOW CTOA- | nonon-
E€KTUPOBaHUM XUMUYECKMX anna- KOCTU HEHME
paToB BKIOYAKT MOBbILEHME
3a CYET MCMONb30BaHWSA
KOMMO3UTHBIX MaTepuanosB
MpounTanTe TEKCT Bonpoca u 4o-
nonHuTe cpasy.
OTKpbITHIN
103. Mpobnembl yTnmusauum oTXo4oB AeCTpykU1 Ha aonon-
HedPTEXMUN peLIaTCa NyTEM HEHe
TEpPMUYECKON C pekyne-
paunen aHeprum
MoBblweHe 3Hep-
roaeKTUBHOCTM
— KNnioYeBas 3agava
Ons XUMUYECKOn W
HedTEXMUYECKON
NPOMBILLUIEHHOCTH
no psigy B3aMMOCBS-
Mpountante BONpPOC M AanTe | 3aHHbLIX NPUYNH:
pa3BepHyTbIN OTBET. 1. Bbicokne aHepro-
sarpar| OTKpbITbIN
2. PocT ueH Ha aHep-
104.| OGbscHUTE, NOYEMY MOBbILLEHWE | FTOPEeCcypChbl C passep-
’ y pecyp HYTbIM OT-
3HEepProadHeKTUBHOCTHU aBnga- | 3. Okomnornyeckue BETOM
eTCs KPpUTUYECKN BaXXKHOW 3apa- | TpeboBaHus
yen ong xummnyeckon n Hedptexu- | 4. OrpaHN4YeHHOCTb
MUYECKOWN MPOMbILLIIEHHOCTHN pecypcoB

5. TexHonornyeckoe
pasBuUTUE U NHHOBA-
umm

6. YxectoueHue
TpeboBaHU 3aKo-
HOB W ApYrMX HOp-
MaTUBHbIX aKTOB




MeToguyeckne maTepwuanbl, onpegensiiowme npoueaypy oueHMBaAHUA 3HaAHWUM,
YMEHUH, HaBbIKOB U (MNK) ONbITa AEATENbLHOCTU, XapaKTepu3yloLuue npouecchl
cdopmMupoBaHUS KOMNETEHLUN

XapaKTepVICTVIKa npoueaypbl TeKywero KOHTpossa ycneBaemMoctu n
npomemyTquoﬁ atTTectaumm no guncumniinHe

OueHuBaHue 3HaHWUN, YMEHWIA, HABLIKOB W ONblTa AeATENbHOCTU NPOBOAATCA Ha
OCHOBE CBEeOEeHWU, NPUBOOUMbIX B MaTpuLie COOTBETCTBUS OLEHOYHbIX CPEeACTB
3annaHnpoBaHHbIM pe3yribTatam 0by4YeHus.

Llenb Tekywero KOHTpPOMs ycneBaeMoCTM M MPOMEXYTOYHOW aTTectaumm no
y4yebHbIM gucuuniMHam B ceMecTpe — npoBepka npuobpeTaemMblix obyyarowmmucs
3HaHWW, YMEHWA, HaBblkOB B  KOHTEKCTe  (OPMUPOBAHUA  YCTAHOBIEHHbIX
obpasoBaTesibHOM NPOrpamMmMon KOMNeTeEHUNN B Te4YEHNE ceMecTpa.

LLkana oueHUBaHUA:

«OTnnYHo» —  BbICTaBnsieTcs, ecnM  CHOPMUPOBAHHOCTL  3asIBIIEHHbIX
obpasoBaTenbHbIX Pe3yrnbTaToB KOMMNETEHLMIA OLEHMBAETCA KPUTEPUSIMU «XOPOLLO» U
«OTNUYHO», MPWU YCMOBMM OTCYTCTBUSI OLIEHKM «HEYOOBNETBOPUTENBHO»: CTYAEHT
nokasan Mnpo4YHble 3HAHMS OCHOBHbIX MOMOXEHMIN (hakTUYECKOro MaTepuana, ymeHue
CaMOCTOSATENbHO pellaTb KOHKPETHbIE MpaKTUYeckne 3agayvv NoBbILLEHHOW CMOXHOCTM,
cBOOOAHO MCMNOSb30BaTb CNPaBOYHYHO NUTepaTypy, AenaTb 060CHOBaHHbIE BbIBOAbLI 13
pe3ynbTaToB aHanm3a KOHKPETHbIX CUTyaLui;

«Xopowo» — BbICTaBnseTcsi, €ecnM  CcOpPMUPOBAHHOCTb  3asiBIEHHbIX
obpasoBaTenbHbIX pe3ynbTaToB KOMMNETEHUMUA OLEHNBAETCS KPUTEPUSIMU «XOPOLLIO» U
«OTMIMYHOY», MPU YCNOBUN OTCYTCTBUS OLIEHKU «HEYAOBNETBOPUTENBHOY», AOMyckaeTcs
oLeHKa «YyOOBMNEeTBOPUTENbHOY»: OOyYaloLWMiics rnokasan MNpoYHble 3HaHUS OCHOBHbIX
NONOXEHMI (haKTUYECKOro MaTepuarna, yMeHne caMoCTOSTENbHO pellaTb KOHKPETHbIe
npakTMyeckne 3agayun, npeaycCMoTpeHHble paboyeit NporpaMMon, OpUEeHTUPOBaTLCS B
PEKOMEHA0BaHHON CrpaBOYHOM NUTepaTtype, yMeeT NpaBuiibHO OLEHUTb MOMNyYeHHble
pe3ynbTaTbl aHanM3a KOHKPETHbIX CUTYaLNIA;

«Y[OOBMEeTBOPUTENBHO» — BbICTABMSAETCS, €CNU CPOPMUPOBAHHOCTbL 3aSBIIEHHbIX
obpasoBaTenbHbIX pes3ynbTaTtoB KoMneTeHunn OLleHMBaeTcs Kputepmnamm
«yOOBNETBOPUTENBHOY», «XOPOLLUO» W «OTANYHO»: OOy4valolWMNCs Mokasan 3HaHue
OCHOBHbIX TMOSMIOXXEHUN (AKTUYECKOro MaTepuana, yMeHue nosfyyYnTb C MOMOLLbIO
npenogasaTtensa npaBuUiibHOE peLUeHWe KOHKPETHOM MpaKTUYeCcKoM 3ajayu M3 4vucna
npeaycMoOTpeHHbIX paboyer nporpaMmoin, 3HaKOMCTBO C PEKOMEHAOBAHHOWN CNPaBOYHOM
nutepaTtypon;

«HeypoBneTBopuTENbHO» — BbLICTaBMSETCH, €Cnu npu oTBeTe oby4varollerocd
BbISIBUIUCb CYyLLLECTBEHHbIE NMpobenbl B 3HAHUSAX OCHOBHbIX MOMOXEHUN (PaKkTU4eCcKoro
MaTepuarna, HeyMeHvue C NoMOLLbI0 MpernofasaTesnia Nofny4YnTb NpaBuiibHOE pelleHue
KOHKPETHOW NPaKTU4YECKOW 3aayv U3 vmcna npegycMOTPEHHbIX paboyern nporpammon
y4yebHON OMCUNNANHDI.

OTBeTbl U pelleHnsi, obyvalomnxcs OLEHMBAKTCA MO cneaylwum obwmm
KpUTEpPUSIM: pacrnosHaBaHue nNpobnem; onpeaeneHne 3Ha4yMmon MHpopmMaumn; aHanms
npobnem; apryMeHTUpPOBaHHOCTb; WCMNONb30BaHWE cTpaTervin; TBOPYECKUA Moaxon;
BblBOAbI; 06LLas rPaMOTHOCTb.



Obyvatowmeca ob6sa3aHbl coaBaTb BCe 3adaHWA B CPOKW, YCTAHOBIEHHbIE
npenogasatenem. OueHka «YOOBMETBOPUTENBHO» MO  OUCUUNIIMHE,  MOXET
BbICTaABNATLCA WU NPU HEMONHON COOPMUPOBAHHOCTU KOMMETEHUMA B XO04€e OCBOEHUS
oTaenbHon y4yebHOM gucuMniuHbl, ecnu  ux opmmupoBaHMe npeanonaraeTca
NPOAOKMTL Ha Gonee No3gHMX atanax obydeHus, B Xxoge M3y4YyeHus Apyrnx y4ebHbIX
AVNCLUUMIINH.

TeKyLwni KOHTPOJb OCYLLECTBIAAETCA Yepe3 CUCTeMY OLieHKM npenogaBaTerniem
BCex BUAOB paboT obyvarowmxcs, npeaycMoTpeHHbIX pabovyen nporpaMmmMmon
ANCLUNIINHBI U YY4€OHbIM NIaHOM.

Kputepumn oueHkn tecta
KonuyecTtBo BEPHbIX OTBETOB:

80-100% - oueHKa «OTNMYHO»: 0Dy4aloLWNNCS AEMOHCTPUPYET rnybokoe 3HaHue
y4yebHOo-NporpaMMHOro Mmatepuana, ymeHne cBo604HO BbINOMNHATL 3a4aHNs, YCBOMBLUNIA
B3aMMOCBA3b  OCHOBHbIX MOHATUA  OUCUMNMAWHBI,  CMOCOBHBLIN  CaMOCTOATENBHO
npuobpeTtatb HOBblE 3HAHUS U YMEHUS; CNOCOOHbLIN CaMOCTOSTENbHO MCMNOMb30BaTb
yrnybneHHble 3HaHUS;

71-85% - oueHKa «XOpOoLUo»: oby4yalwmncs AeMOHCTPUPYET MOSIHOE 3HaHue
y4yebHo-nporpaMMHOro  mMaTepuana, YCrnewHO BbINOSHAKWMIA  NpeayCMOTPEHHbIE
nporpaMmon 3afaHusi, MNoKasbliBaAKOLWNM CUCTEMATUYECKUMM XapakTep 3HaHWKn Mo
ANCUUNIIMHE U CNOCOBHBIN K X CaMOCTOATENbHOMY MOMOSIHEHMIO 1 OOHOBIIEHUIO B X04€e
AanbHenwero odyvyeHns B By3e 1 B byayuien npoeccmoHansHOM AeaTenbHOCTY;

50-70% - oueHKa «yOoBMETBOPUTENBHO»: oby4vatowmnmncsa obHapyXnBaeT 3HaHNe
OCHOBHOro Yy4yebHOro nporpammMHoro martepvana B obbeme, Heobxogumom Ans
AanbHenwero obyyeHus, BbINOSHAKOLWEro 3agaHus, NpegyCMOTPEHHbIE MPOrpamMmmMon,
AO0NYCTUBLLUMM HETOYHOCTM B OTBETE, HO 0bnagatowmm HeobXxoaMMbIMU 3HAHUSMKU N4
NX yCTpaHeHus;

meHee 50% - oueHka «HeyaoBMneTBOPUTENbHO»: 0byYaloLWmMica SeMOHCTpUpyeT
npobenbl B 3HAHUAX OCHOBHOrO y4yebHOro nporpamMMHOro Marepuana, Aonyckaet
NpUHUMNManbHble OWMOKN B BbINOSTHEHUN NPeayCMOTPEHHbIX NporpaMmmon 3agaHunin. Ha
aTane MnpOMEXyTOYHOM aTTecTaumm WCNOoNb3yeTCAa CUCTEMA OLEHKU ycrneBaemMoCTu
obyuvaromnxcs, KoTopas MO3BONSET npenogaBaTesnto OUeHUTb CEHOOPMUPOBAHHOCTb
nnaHupyembiX pe3ynbTaTtoB 0Oy4YeHWs, a Takke YpPOBEeHb OCBOEHMS Martepuana
obyvarowmmmcs.

dopma OUEHKM 3HaHW: oueHka - 5 «oTnu4HO»;, 4  «xopowoy; 3
«yOO0BIETBOPUTENBLHOY; 2 «HEYO0BMNETBOPUTENbHO». BO3MOXHO UCNONb3oBaTh CUCTEMY
6annbHO-PENTUHIOBOrO OLEHMBAHMS.

OcHoBaHMeM anga onpefeneHnst OLUEHKM Ha 3a4yeTe CryXUT YpOBEHb OCBOEHMS
obyvarowmmes matepyana un  (GOPMUPOBAHUA KOMMNETEHUMW, NpesyCMOTPEHHbIX
y4yeOHbIM nriaHom.



YcneBaeMoCTb Ha 3a4eTe onpegendeTcAa oueHKaMn: «3a4TeHO»; «He 3a4YTeHO».

OueHka

Kputepun oueHuBaHus

BannbHo-
penuTuHroBsas
OLeHKa

«3ayTeHo»

O6yuyatowmnncsa ocBOUIN KoMMeTeHUmn
avcumnnuniel Ha 51-100 % n nokasan xopoLune
3HaHMS M3Yy4YeHHOro YyyebHOro maTepuana,
NOMMYHO W TMOCNeaoBaTENbHO U3NOXUMN W
NMOSTHOCTBIO PacKpbifl  CMbIC Npeasiaraemoro
BOMpOC3; NpoaeMOoHCTpMpoBan yMeHune
NPUMEHNTL  TEOPETUYECKME  3HaHUA  Ans
peLleHns NpakTU4YeCcKon 3agayu; BbINOSHUI BCE
KOHTPOSbHblE  3adaHus,  NpefyCMOTPEHHble
paboyen nporpammMon ANCLUNNINHBI

51-100

«He 3auyteHo»

O6yuvatowmmca OCBOMI KoMMeTeHunmn
AVNCUMNNNHBI MeHee Y4eM Ha 51% u npu oTeBeTe
Ha npegnaraembin BOMPOC  BbIABUIIMCH
cyllecTBeHHble npobenbl B 3HaHUAX Yy4ebHOro
maTtepuana, HeyMeHune c NMOMOLLIbIO
npenogasatens nony4nTb npaBunbHoe
peleHne MNpakTUYEeCcKoW 3agayn; He B MOSTHOM
oO0beme BLINOMHWUM BCE KOHTPOMbHbIE 3adaHus,
npeaycMoTpeHHbIe pabouen nporpamMmmMon
OVCUMUMINHbI

0-50

OcHoBaHMeM [ONns onpefeneHus OLEHKU Ha 3K3aMeHe CIYXWUT YpPOBEeHb OCBOEHUS
obyvawlmmMca y4eBGHOro maTepuana, yMeHue peluaTb MpakTM4eckne 3agadn u
hopMUPOBaHMA KOMMETEHLMSA, NPeayCMOTPEHHbIX Y4eGHbIM MaHOoM.

YcneBaeMoCcTb Ha

oK3amMeHe OnpefenseTca OLUEHKaMW: «OTMUYHO», «XOPOLLO;
«Y[I0BMNETBOPUTENBHO»; «HE YA0BNETBOPUTENBHOY.

AUCUMNIIMHBI  Ha BcCex JTanax Wux
dopmupoBaHus Ha 86-100 %, nokasan
rnybokne 3HaHus y4yebHoro maTepuana,
MOMMYHO M MocneaoBaTenbHO U3MNOXUI
coAepXaHue OTBETOB Ha  BOMPOCHI
buneTa; nNpooeMOHCTpUpOBan yMeHue

UNMCTPUpPOBaTh TeopeTudeckne
NONOXXEHUSA KOHKPETHBIMU NpuMepamn v
cBoboaHO BbINOSTHATH
9K3aMeHaUuWOHHble  3aJaHund; YCBOWI
OCHOBHYHO n O3HaKoMunca c
OOMONHUTENbHOMN nutepartypowm;
BbIMOSTHWI BCE KOHTPOSbHbIE 3agaHus,
npenyCcMOTPEHHbIE paboyen

nporpaMmMon AUCLMNINHBI

OueHka Kputepum oueHnBaHus BannbHo-
penTuHroBsas
OoLeHKa
«OTnnYHO» Obyvarowmnca ocBoun  KOMMNeTeHUUn 86-100




«XopoLlo»

Ob6y4atowmnncss ocBomn  KOMNETEHLUN
OVCUMMIMHBI  Ha Bcex JTanax Wux
dopmupoBaHnsa Ha 61-85 %, nokasan
rnybokune 3HaHusa yyebHoro matepmana,
NOrMYHO N NocnegoBaTENbHO M3MOXUI
cogep)xaHne OTBETOB Ha BOMpPOCHI
OuneTa, HO OONYCTUIT HECYLECTBEHHbIE
HETOYHOCTH; NpoaeMOHCTpMpoBan
yMeHune UNACTPMPOBATh
TeopeTunyeckmne NoNoXKeHust
KOHKPETHbIMM NPUMEpPaMM U BbIMOMHATb
9K3aMeHaUMOHHbIE  3aJaHud; YCBOWI
OCHOBHYO " O3HaKoOMUIICS c
JONONMHUTENBbHON nntepaTypowm;
BbIMOMHUIT BCE KOHTPOJSIbHbIE 3aJaHus,
npeaycMoTpeHHbIe paboyen
nporpaMmmon ANCUNNINHGI

61-85

«Y[oBneTBOpUTENBHO»

Ob6y4atownncss ocBoun  KoOMMNeTEHUUN
AMCUMMNNWMHBI  HA BCEX 9JTanax ux
dopmmpoBaHus Ha 51-60 %, nokasan
3HaHus y4yebHoro matepmana B obbeme,
Heob6xoanMom ans JanbHenwero
OCBOEHMA y4yebHbIX nporpamm, HO
AOMNyCTU MOrpeLHoOCT B M3NOXEHUU
OTBETOB Ha Bonpocbl OGuneta un npu
BbIMONHEHUN 3K3aMeHaLUMOHHbIX
3aaHNN; O3HaKOMWIICA C OCHOBHOM
nuTepartypowm, pekoMeHa0BaHHOM
nporpaMmmonu; crnpasurics C
KOHTPOSbHbIMM 3a4aHNAMM,
npeaycMoTpEHHbIMU paboyen
NpPorpaMmMon ANCLUNMNINHGI

51-60

«He ynoBneTBopuTenbHO»

O6y4arowmnncs ocBoM  KOMMNETEHLUK
AUCUMNIIMHBI  Ha Bcex JTanax Wux
dopmmpoBaHna mMeHee 4eM Ha 51 %,
obHapyxun npobenbl B  3HAHUSX
y4yebHoro marepwuana, AOonyCcTun
npUHUMNNanbHble oLNGKM B
BbIMOSTHEHUN  KOHTPONbHbLIX  3a4aHuN,
npeaycMOTPEHHbIX pabouel
NporpamMmmMon AUCLUNINHBI

0-50

UHTerpanbHas oueHkKa

Kputepumn TpagnunoHHas oueHka BannbHo-penTuHrosas
oLeHkKa
5 5 86-100
4 4 61-85
3 3 51-60
2unl 2, He3avet 0-50
54,3 3aver 51-100




