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1. Poan JAUCHUIIIIHHBI «l'[poueccu H almnaparTbl XUMHYECKON TEXHOJOTUN) B (l)OpMHpOBaHHH KOMIIeTeHIInii BBIITYCKHUKA:

Pe3y[|b'|'a'|'b| CocraBasioniue pe3yJibTaTOB OCBOCHHUSA (ueclcpmnopbl KOMIIETECH-
DJleMeHT 06pa3oBaTe/Ib- Kon xomme- i)
HO¥ 1T L ocBoeHus 1t
porpamMmsl (Iuc- M TeHLIHH HaunmeHoBanue KoMIneTeHIMU Hauvenopanne
HUILUIHHA) L oon Kon
P4 I[IK(Y)- | Bmageer MeTomamMu OmpeIeiIeHNs ONTHMATh-
4.B2 | HBIX TEXHOJOTHYECKUX PEXUMOB pabOTHI 000-
PYAOBaHUS
[K(Y)- | YMmeer onpenensiTe XapakTep IBIKCHUS KHM-
CrnocoOHOCT NPUHHMMATh KOHKPETHBIC TEXHHYECKHE pe- . .
TMIK(Y)-4 452 KOCTEH ¥ Ta30B; XapaKTEPHCTHKH IIPOIECCOB
LIEHUS NPU pa3pabOTKe TEXHOJIOTHMIECKUX MPOLECCOB, BBI- TeIIO- M MacCOTepeaain; PACCUHTHIBATH TMa-
OupaTh TEXHHYECKHE CPEACTBA U TEXHOJOTHU C YUETOM pameTphl
OKOJIOTHYCCKUX HOCJ'ICI[CTBI/Iﬁ HX IIPUMEHCHUA
3HaeT OCHOBBI TEOPUM IIEPEHOCA HMITYJIbCa,
[IK(Y)- | Temna u Macchel; TEOPUH TEIUIO- U Maccomepe-
4.32 Jlauy, TUIIOBBIE IIPOLECCHI, alaparbl U METO-
IIpoueccs! u anma- 7Bl MX pacyeTa
paThl XUMHYECKOU 5,6
TeXHOIOIUH P6 TIK(Y) Bnav/:[eeT HaBBIKAMH POEKTHPOBAHMA TPO-
93 | CTCHILNX annapaTos XUMHMCCKOH NMPOMBILI-
’ JICHHOCTH;
YMeeT aHaIM3UpPOBaThb TEXHUYECKYIO JIOKY-
CrocoGHOCTE  aHANU3UPOBATh TEXHUYECKYIO JOKYMEHTa- MK(Y) | meHTauuio, BbIOMpaTh annaparypy s KOH-
MK(Y)-9 LU0, TT0I0MPaTh 000PYAOBaHUE, TOTOBUTH 3asBKU Ha IIPH- -9.¥3 KPETHOTO XMMHUKO-TEXHOJIOTHYECKOTO IMPOLIeC-
oOpeTeHre U peMOHT 000pYI0BaHHUs ca
TK(Y) 3HaeT (PU3UKO-XUMHUYECKUE 3aKOHBI MPOTEKa-
933 HUg TIPOHECCOB B amnmaparax XHUMHYCCKUX

IIPOU3BOJCTB




2. Ilokazareau u METOAbI OICHUBAHUSA

Il1anupyemMble pe3yIbTaThl 00YYEHHS 10 TUCHHILINHE

Kon xkoHTpOIMpPY-

HaunmeHoBanue pa3aea TMCHUITHHBI

MeToabl OLleHMBAHUS

Kon HaunmenoBanue eMoii KOMIIeTeH- (o1IeHOYHBbIe MePONPHSTHSI)
Uy (MM ee 4a-
cTH)
P11 Bnaners 0a30BbIMU 3HaHUSAMH B 00JIACTH THIPABINMKH, IEPEHO- [IK(Y)-4 Paznen (momyme) 1. OcHOBHBIE 3aKOHOMEPHOCTH e TecrtupoBanue
ca Teruia, MacChl M IMITYJIbca, (PU3UKO-XUMHUICCKIMH OCHOBAMU IPOLECCOB M OOLIMEe NPUHLMIBI pacyéra ammapa- e MuauBuayanbHOE JOMAII-
HPOLECCOB, IIPOXOIAIIMX B aNNapaTax XMMUIECKHX POU3- ToB; Pasnen (moxysnp) 2. I'MapomexaHHueckue Hee 3aJaHue
BONCTB mponecchl U anmapatsl; Pazgen (Mmoxyis) 3. Pasnme- e Pemenue 3amaq
JICHNE HEOJHOPOJHBIX cucteM; Paznen (Moxymns) 4. e 3ammra 1a6opaTopHoii
TennooOMeHHBIE Tpomecchl W ammaparsl; Paspen paGoTsl
(Momynp) 5. XuMuueckue U OMOXUMHUECKUE peak- e Komtoksnym
Topbl; Paznmen (Moaynb) 6. BeimapuBanue; Paznen o DK3aMeH
(Monynp)7. MaccooOMeHHBIE IPOLIECCHI U arnapa-
THI
Pa2 [IpuMeHATh 3HaHUS 3aKOHOB THIPABIUKH, IEPEHOCA TEIlIa, [K(V)-4 Pazmen (Momymp) 1. OcHOBHBIE 3aKOHOMEPHOCTH e TectupoBanue
Macchl, UMITyJIbCA, METOAOB pacueTa JJsl pelieHus 3a/1a4 pacye- MPOLECCOB W 00IIME MPUHIKIBI pacyéra anmapa- e HupuBuayanbHoe gomali-
TK(Y)-9 toB, Pazmen (momynp) 2. ['mapomMexaHHYECKHE Hee 3a/1aHne

Ta U aHAJIU3a allapaToB U NPOXOAAIIUX B HUX IIPOILECCOB XU-
MHKO-TEXHOJOTHYCCKUX IMTPOU3BOACTB.

TporieccHl U anmapatsl; Pasmen (moxyns) 3. Pasne-
JICHUE HEOJHOPOJHKIX cucTeM; Pa3znen (Moxyns) 4.
TenmooOMeHHBIE TPOIIECCHI W ammapaTsl; Pasmen
(Momynp) 5. XuMudeckne U OMOXUMHYECKUE Peak-
topsr; Pazmen (Momyne) 6. BremapuBanue; Paszmen
(Momynp)7. MaccooOMeHHBIE MPOIIECCHI U armapa-
TBI

e Pemrenune 3amau

e 3ammra 1a60paTOpPHOI
padoTsI

e KomiokBuym

OK3aMeH

3. IlIxana oueHnBaHUA
[Topsimox opraHu3anyy OEeHUBAHUS PE3YyIbTaTOB O0YUYEHHUs B YHUBEPCUTETE PErIaMEHTUPYETCS OTJENbHBIM JIOKAJIbHBIM HOPMATUBHBIM akTOM — «CH-
CTeMa OLICHMBAHUS Pe3yJIbTaTOB 00y4yeHus: B TOMCKOM MOJMTeXHUYECKOM yHuBepcuteTe (Cucrema orieHuBaHus)» (B AedcTByroei penakiun). Hc-
MoJib3yeTcsl OalIbHO-PENTUHIOBAasI CCTEMa OLIEHWBAHUS Pe3yabTaToB oOyueHus. MToropas oreHka (TpaJlulUOHHAs U JIUTEpHAas) O BUIAM y4eOHOM
nesrenbHocTH (M3ydenue aucuuiuind, YUPC, HUPC, kypcoBoe npoeKTUpOBaHUE, MPAKTUKH) ONPEEIIeTCs] CYMMOM OaiioB 10 pe3yabTaTtaM TeKy-
IIer0 KOHTPOJISl U POMEKYTOYHON aTTecTalluu (UTOroBas peMTUHroBasi oreHka - MakcumyM 100 Ganos).




PacnpeﬂeﬂeHHe OCHOBHBIX M JOIIOJHHUTCIIbHBIX OayIoB 3a OLCHOYHBIC MCPOIIPHUATUSA TCKYIICT'O KOHTPOJIA U HpOMe)KYTO‘{HOfI aTTeCTal yCTaHaBJIU-
BAaCTCA KaJICHAAPHBIM peﬁTI/IHF'HHaHOM JAUCHUIIIMHBI.

PeKOMeH,Z[yeMaH mKajia Jjisi OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3a/1aHus

CooTBeTCcTBHE TPATUIHU-
OHHOI1 OlleHKe

OnpenesieHue OLEHKH

90%+100% «OTIUIHO» OT1ian4yHOE IOHMMaHHKE NpeMeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUS U BJIaICHUE ONBITOM MPAaKTHYECKOH AesSTeIbHOCTH, HE00X0 -
MBIE€ PE3yNbTAaThl 00y4YeHHs COPMHUPOBAHBI, NX KAYECTBO OIIEHEHO KOJIMYECTBOM 0aJIIOB, OJIM3KHM K MAaKCHMAIBHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE IOHMMAHHUE NPeIMETa, XOPOILNe 3HAHUS, YMEHHS 1 OIIBIT IPAKTUUECKOH eI TeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThl 00 Y-
YeHUs COPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHHMAJILHBIM KOJIMYECTBOM OaljioB

55% - 69% «Y 1oBIL.» [Tpuemnemoe MoHNMaHNE MTPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHNS, YMEHUS U OTIBIT IPAaKTHIECKON NEATEIbHOCTH, HEOOXOJMMBIE PE3yIbTaThl

o6yquI/m C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIMYECTBOM GaioB

0% - 54%

«Heynosiu.»

PCSyJ’ILTaTBI 06y‘leHI/I$[ HC COOTBCTCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe60BaHI/I$IM

IIIxana s OLEeHOYHBIX MepOHpI/IHTI/Iﬁ 9K3aMCHa

% BBINOJIHEHHSI Ok3ameH, | CooTBeTcTBHE Tpaau-
3a/IaHHii DK3aMeHa 0aJ IHOHHOM OlleHKe Ompenesenne onenKu
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUS U BIaJ€HHUE ONBITOM MPAKTUYECKOHN AEATEIbHOCTH,
HEOOXOANMBIE PE3YNIBTAThl 00yUeHHs CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, ONMM3KUM K MAaKCUMAJIBHOMY
70% - 89% 14+17 «Xoporro» JlocTaTo4HO MOJTHOE TIOHMMAHHUE MPEIMETa, XOPOIINE 3HAHUS, YMEHHS U OIIBIT IPAKTHUECKOH NeATeIbHOCTH, HEOOXOANMBIE pe-
3yJIbTaThl 00y4eHHs cHOPMHUPOBAHBI, KaYECTBO HH OJJHOTO U3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM 0asIoB
55% - 69% 11+13 «Y OBIL» [MpuemneMoe NOHUMaHUE MPEAMETa, YAOBIETBOPUTEIbHbIE 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH e TeIbHOCTH, HEO0OX0IUMbIE
[pe3yJbTaThl 00Y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHHMAIIbHBIM KOJIMYECTBOM OaIlIIOB
0% - 54% 0+10 «Heynoi.» PesynbraThl 00y4YeHUs! HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb THNOBBIX 3aaHUIi

OueHo4HbIe MEPONPHSITHS

ITpumepbl THIOBBIX KOHTPOJIbLHBIX 32JaHHI

1. TectupoBanue

1. VkaxwuTte npaBUIbHOE COOTHOIIEHHE MeX 1y naBieHusiMu P1, P2, P3 Bo Bpems TeueHus BoJIbI 110 TpyOam
pa3Hoil IIoMAAH MONEpeYyHoro cedeHus S1, Spu S3(eM. puc.)?

Py
P,
K P
X S So

S\

'5.3 ¢

N

—

a) PL=P2<P3
b) P3>P2>P:
C) PL=P>=P3




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

d) PL>P2>Ps3
2. OI[HO KOJICHO COO6I].[aIOH_H/IXCH COCYI0B 3aII0OJIHCHO BOHOﬁ, a BTOpOC — KepOCI/IHOM. KaKOBO COOTHOIIIC-

HUE BBICOT cTOJI00B BoJIbI (h1) u kepocuHa (h2), €clii TIIOTHOCTH BOJBI M KEPOCHHA PaBHBI COOTBETCTBEHHO
ps=1000 xr/M° 1 px=800 kr/m>?

a) 09
b) 1

c) 08
d 12

3. CBUHIIOBBIH 1 aIFOMUHHUEBBIN MAPUKNA OJTUHAKOBOM MacChl OMymieHbl B BOAY. ComoctaBbTe CHITbl ApXH-
MeJIa, TeHCTBYIONINE Ha IApHKHM, eCiH IIOTHOCTh cBHHIA p1=11400 kr/m3, mnoTHOCTS amomuans p2=2700

Kr/M°
a) F1=42F
b) F2=4,2F
0) F2=21F
d Fi1=21F
WuauBuayanbHOE JOMAITHEe 1. Ha tpyGonpoBoe nuamerpoMm D umeetcs maBHsii nepexon Ha auametp d (puc.1).

3aJaHuc

P =

Pucynox 1

ITo tpy6onposoy npu 20 °C nogaéres Bo3ayx. IlnorHocts Bozayxa mpu 20 °C cocrasnser 1,26 kr/m3. OTKpbITHI B aTMOChEpy
U-00pa3Hblii BOJSIHOW MaHOMETp, YCTAHOBJICHHBIN Ha IIHUPOKOH 4acTh TPYOOIPOBO/a, MIOKa3bIBACT H30BITOYHOE JIaBICHHE TPY-

6onpoBoze, paBHoe P1. KakoBo Oyner mokasaHne Takoro ke MaHOMETpa Ha y3Ko# 9acTu TpyoonpoBoga? ConmpoTHBICHHEM TIpe-
HeOpeub. ATMochepHoe paBneHue 750 MM pt cT. MicxomHbIe JaHHBIE IS 3aJaHHs IPUBENICHBI B TaOJIHIIE.




OneHoYHbIE MEPONPHSITHS IIpuMepbl THIOBBIX KOHTPOJILHBIX 32JaHMIL
BapuanTsl 3ananuit
Ne Bapn- Tas T W d;, |e, M| n a, |L,m Py
aHTa °C | kr/(m¥c) | v rpax Kre/c
1 Vraexmcaemiras | 73 30 100 | 0.7 | 4 90 | 90| 2
2 Bosayx 180 15 100 | 12 ] 3 30 | 150 3
3 Asor 40 9 50 15 | 3 45 | 60| 4
4 Metan 2 12 50 1074 | 4 60 | 45| 1
5 Oxmce yranepoga | 80 15 25 12 | 3 15 | 30| 2
6 Oxnrce asora 50 20 25 15 | 5 90 | 15| 3
7 Jsyoxncs cepar | 180 16 50 [ 07 | 4| 30 | %0 4
8 Otan 45 11 W s0 [04 |3 45 | 45| 3
9 Xnop 60 8 25 02 | 5 60 | 60| 2
10 Vrnexucasntras | 90 21 50 04 | 6 90 | 30| 2
11 Bosayx 200 18 50 18 | 4 30 | 200 4
12 Metan 120 10 25 04 | 3 45 | 15] 1
13 Asor 50 11 50 | 03 | 5 60 [ 90| 3
14 Jdeyoxncs cepar | 1350 17 25 | 06 | 6 15 | 45| 4
15 Oxmce yraepoga | 40 18 50 | 0.7 | 4 90 | 60] 1
16 Oxuch asota 30 19 100 | 08 | 3 30 | 30 2
17 Oran 60 23 25 12 | 5 45 [ 90| 3
18 Xnop 40 21 50 | 08 | 6 60 | 45| 2
19 Metan 35 16 50 | 07 | 7 90 | 60| 2
20 Bosayx 130 25 100 | 0.7 | 4 30 | 30 3
21 Asor 75 21 100 | 04 | 5 45 | 60| 25
2 OxHch asoTa 535 12 50 12 1 3 60 | 45-| 3
23 Jsyoxncs cepar | 250 14 25 15 ]| 6 90 | 110] 3.5
24 Oran 33 B 25 08 | 4 30| 35| 2
25 Vrnexucnsrit ras | 60 22 100 | 03 5 45 15] 225
26 Xnop 25 14 50 | 01 | 4 60 | 18| 3.5
2. Ornpenenure pexxuM ABMKEHUsI BOJbI B KaHase npu temnepatype 40 °C. VcxoaHble JaHHbIE 17151 pacueTa IpUBEACHbI B
TabIuIE.




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIOBBIX KOHTPOJILHBIX 32JaHMIL

BapuanTsl 3aganuit

Ne ga- | Pacxoa |Cewenme xkanana| Pasmeps! kanana Koy puunenr
pHaH- | BOJBI, 3aNOJTHEHHS Ka-

Ta e Haaa

1 8 Ksagparnoe 2x2 0.75

2 1.6 IIpavoyromsrOe a=1g8=2 0.80

3 0.232 TIpamoyromsHOE a=12,5=04 0.60

4 0.15 Koasuesoe d1=0.50, d>=0.25 1.00

5 0.17 Ksagpatsoe 0.35x0.5 0.75

6 0.72 IIpamoyromsHOe a=18=035 0.60

7 0.685 IIpamoyromsHoe a=12,8=06 0.75

8 0.115 Koasuergoe d1=0.300,.B>=0.125 1.00

9 1.1 Ksagparnoe 08x08 1.00

10 0.0535 Ipamoyronesroe a=098=06 0.90

11 0.096 IIpaMoyroneHOe a=1,8=078 0.80

12 0.0075 Koasuegoe di1=0.80, d=2 1.00

13 0.00405 Ksaaparnoe 06x0.6 0.75

14 1.92 IIpavoyronsHOe a=20,8=12 0.80

15 0.465 Ksagpatroe 0.7x0.7 1.00

16 0.00151 Komasuegoe d =0.50, d>=0.32 1.00

17 0.435 Keagparsoe 09x09 0.75 h
18 3.25 IIpamoyroneHOe a=16,8=20 0.85

19 0.735 Ksagpartnoe 0.7x0.7 1.00

2 0.0020 Koasuesoe di=0.60. d2=0.32 1.00

21 0314 Ksagparroe 0.6x0.6 0.80

22 1.65 TIpamoyromsHOe a=20,8=10 0.75

23 0.45 Ksagpatroe 0.75x0.75 0.50

24 0.50 Koasuesoe di1=0.90, d=032 1.00

25 1.87 KBATparaoe 12x12 1.00

26 3.24 ITpamoyromeroe a=1.8,8=12 1.00

Pemrenue 3agau 3ananue 1.
1. Haiitu CKOpPOCTH rasa v )XUAKOCTU B XOJIOAUJIBHUKE, €CJIM U3BECTHO, YTO XOJOAUJIBbHUK COCTOUT U3

JIBYX KOHIIEHTPUYECKHX CTAJbHBIX TPYO AuamerpoM 29x2,5 MM u 54x2,5 mm. [lo BHyTpeHHEeH Tpy-
6e mpoTeKaioT 3,73 T/4 paccona MIoTHOCTBIO 1150 kr/mM°. B MeXTpyOHOM IIPOCTPAHCTBE TIPOXOIHUT




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

160 Kr/4 raza MO JABIEHHMEM pasc=3 krc/cm? (~0,3 Mma) npu cpenneii Temneparype 0°C. ITnot-
HocTh Ta3a pu 0°C u 760 MM pr. cT. paBHa 1,2 kr/m>,

2. U3 otBepctus nuamerpoM 10 MM B JHE OTKPBITOTO 0aka, B KOTOPOM MOAJIEPKUBACTCS TOCTOSTHHBIN
YpOBEHB XUAKOCTU BbIcOTOM 900 MM, BbITekaeT 750 JIM® JKHJIKOCTH B Yac. Onpenenutb KodhduIu-
eHT pacxojia. Yepes CKOJIbKO BPEMEHH OIOPOXKHUTCS 0ak, €Ciy IPEeKpaTUTh oJauy B HEro >KUIKO-
ctu? nametp 6aka 800 Mm.

3agaHue 2.

1. OnpenenuThk NpUTOK BOABI B 0aK, €CIU U3BECTHO, YTO B HANOPHBIN 0aK C IJIOLIA/IbIO TOIEPEYHOIO
cedenns 3 M2 mpuTeKkaeT Boja. B 1He Gaka mMeeTcs CIyckHOe oTBepcTHe. IIpH ycTaHOBHBIIEMCS
TEUYEHUH PacXo]] yepe3 OTBEPCTUE PaBEH MPUTOKY M YPOBEHb BOJbI YCTaHABIMBAETCS Ha BbIcoTe 1
M. Ecnu npekpaTuth NpuTOK BOABI, YPOBEHB €€ OyaeT moHuxkarbes U uepes 100 ¢ 6ak onmopoxHUTCS

2. Onpenenuth MOTEPIO AABJICHUS HA TPEHUE B CBUHLIOBOM 3MEEBHKE, [10 KOTOpoMy IpoTtekaeT 60%-
Has cepHasi KucioTa co ckopocthio 0,7 M/c ipu cpeaneid remnepatype 55°C. IlpuHATh MakcUMamb-
HYIO II€POXOBAaTOCTh CBUHILOBBIX TpyO mo Tabia. XIl. Buyrpenuuii nuamerp TpyObl 3mMeeBuka 50
MM, auameTp BuTKa 3MeeBuka 800 MM, uncio BuTkoB 20. J[nuHy 3MeeBHKa ONpenenuTh NpuodIu-
’KEHHO I10 YUCITy BUTKOB U UX JHAMETPY.

3amura 1a60paTopHOi paboThI Bomnpocsr:
1. Ilens mabopaTopHO# pabOTHI.
2. Omnwucanue nopsKa BHIIOTHEHUS PaOOTHI.
3. Omnwucanue pe3yabTaToB pabOTHI.
KommokBuym Borpocs! k konmokBuyMy «OCHOBBI THAPABIUKI

1. Xunkocts. Ionstre xunkoctu. OCHOBHBIE (PU3MUECKUE XaPAKTEPUCTHKH KUIAKOCTH.

2. Tlonstue nasneHws. JlaBieHue >KUIKOCTH Ha JHO M CTEHKH cocyna. ENWHUWIBI W3MEpEeHUs JaBiie-
HUSI.

3. Tunpocratuka. OCHOBHOE ypaBHEHHE TMIPOCTATUKU M €ro MPUMEHEHHE B MH)KEHEPHBIX pacderax

(TpUHIMT COOONIAOIIMXCS COCY/IOB, OMPEACICHUE YPOBHS >KHIKOCTH B 3aKPBITHIX pe3epByapax,
MPUHIAT PAaOOTHI THIPABINYECKUX MAIITUH).




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

4. T'mapoaunamuka. OCHOBHBIE XapaKTEPUCTUKU JBHXKEHUS )KUIKOCTH:
- CKoOpoCTh U pacxo/ >KUJIKOCTH;
- TI'mapaBnuueckuii paguyc U SKBUBAJICHTHBIN AUAMETP;
- YCTaHOBUBILINNCS, HEYCTaHOBUBILIUICS ITOTOKHU.
5. T'mapoanHaMuyeckue peXUMBbl IBHKEHUS KUIKOCTH. Pacrnpesenenue cKOpocTed Mo CEYeHUIo Mmo-
TOKa.
6. YpaBHeHHE HEPa3PHIBHOCTH (CILIONIHOCTH) TTOTOKA.
7. DuHepreTrdeckuii OanmaHC MOTOKA >KUIKOCTH. YpaBHEHUE BepHYM Uisi uaeaabHOW U pealbHOMN
XKHUJKOCTH, €r0 TPAKTOBKA U rpaduueckast MHTepIpeTausl.
8. Ilpumepsl mpakTUdyeckoro npuMeHeHus ypaBHeHus bepuymmu. (Juddepennmanbapii MaHOMeTp,
MMHEBMaTUYeCKHe TPYyOKH, APOCCENbHBIE TPUOOPHI).
9. TMorepsiublii Hamop. CONpPOTUBICHNUS, BOSHUKAIOIINE HA IYyTH JBMXKEHUS JKUJKOCTH MO CETH: CO-
MPOTUBJIEHUE TPEHUS, MECTHBIE COIIPOTUBIICHUSI.
10. Meronbl pacyeTa HOTEPSHHOTO HATIOPA U IaBJICHUS B TPYOOIIPOBOIAX.
11. Cetb, NOHSATHE CETH, XapPAKTEPUCTHKA CETH.
12. Tlon6op Hacoca i IepeKaYrBaHUs KUKOCTH.
Ok3ameH TeMbl 17151 TOATOTOBKHU K 3K3aMEHY:
Onpenenenne ruipaBIMYECKUX COMPOTUBIICHUH B TpyOOIIpoBoOIe
1. Yto uzyuaer Hayka «[ unpasnuka»? CocTaBistomne 4acTH « UAPaBINKIY.
2. Tonstue xuaxoctu B «['mupasmukey». OCHOBHBIE (U3NYECKHE XAPAKTEPUCTHKH JKUAKOCTH H UX
pasmepHocTH (B «CHN»).
3. OcHOBHOE ypaBHEHHE THJIPOCTATUKU U €T0 UCIIOIb30BaHUE B MH)KEHEPHBIX pacueTax.
4. JluddepennuanbHoe ypaBHEHHUE CIUIONIHOCTH OTOKA. Y paBHEHHsI pacxo/ia *KUIKOCTH.
5. Pexumsbl aBuxenus (teueHust) kuakoctv. Kpurepuit Pelinonbaca. @usnueckuili cMbICi KpUTepuUs
Peitnonbaca.
6. VYpasuenue bepHymmu (U1 uaeaTbHONU U peaTbHON KHUJIKOCTH).
7. TloTepstHHBIN Hamop Ha MyTH JBMXKEHUS xuakocTu. [loTepu Hamopa Ha TpeHHE U MECTHOE COIpO-
TUBJICHUSL.
8. IIpakTHueckue NpuiIoKeHUs ypaBHEeHUs bepHyum (mHeBMaTH4eckue TpyokH, TuddepeHnanbHbIi
MaHOMETD, IPOCCEIIbHBIC TPUOOPHI).
9. Cerb, NOHATHE CETH, XaPAKTEPUCTUKA CETH.
10. Hacocsl. OcHOBHEIE TTapaMeTphl paboThl Hacoca. L{eHTpoOekHbIe HaCOCHI.
11. PacueT MOIIIHOCTH JIBUTATENs HACOCA.
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12. Tlon6op Hacoca 1j1st pabOThI HA TAHHYIO CETh.

1.

N

akrownE

Termmonepenaya
OneMeHTapHble CIOCOOBI Nepefadu Temiaa (TerIONpPOBOAHOCTb, KOHBEKIMS, JYYUCThIH TEI1000-
MEH).
Temnonocurenu. Bupl TEIUIOHOCUTENEH U UX UCIIOJIB30BAHKUE B TEIUIOBBIX IIPOLECCaX.
OcHoBHblE TOHATHA U omnpezeneHus. OU3NUECKUl CMBICI BEIUYUH U Pa3MEPHOCTh: KOJINYECTBO
TEIJIa, TEIJIOBOM MOTOK, Y/EIbHbIM TEIJIOBOM MOTOK (TEIUIOBasi Harpy3ka), TeII0eMKOCTh, YHTAJb-
Ui, CPEAHsIsl Pa3HOCTh TEMIIEPATYyp ISl Pa3IMYHbBIX CXEM OTHOCHUTEIBHO JABM)KEHUS TEINIOHOCUTE-
JIeH, CKpbITasl TEII0Ta NapooOpa30BaHUs, IKBUBAIICHTHBIN THaAMETD.
OcHoBHbIE 3aKOHBI Teruionepenaur (ypaBHEHUE TEIJIONPOBOJHOCTU JJISi OJHOCIOMHBIX, MHOTO-
CJIOMHBIX IUIOCKMX M LIMIMHIPUYECKUX CTEHOK).
KoHBekTHBHOE ypaBHEHHE TEIUIOOTAuM; ypaBHEHUE Terionepenadn. TemioBele 6amaHChl Ipolec-
ca TeIJIoNepeIayn.
KoHcTpykiuu TeniooOMeHHBIX annapaToB
Cymika
duznyeckue OCHOBBI IIpolecca CyIIKH. [[Bruxyias cuiia mpouecca CyKu.
Bunel cymku, UX NpuHIUIINAIBHAS OCHOBA.
@DOopMBI CBS3H BIIard C MaTepUAJIOM, BIHSIHAE ()OPM CBSI3H BJIard Ha CKOPOCTh CYIIKH.
OcHOBHBIE TapaMeTpPhI BIAXKHOTO BO3/lyXa U UX H300pakeHue Ha |-x quarpamme.
CxeMbl CyLIKH U UX U300paxeHue Ha |-x auarpamme (B TEOPETHUECKOMN CYIIHIIKE):
a. TpocTas CyIIKa;
b. cyika ¢ JONOTHUTEIBHBIM TOAOTPEBOM BO3/IyXa B CYIIMJIIKE;
C. CyIIKa C IPOMEKYTOYHBIM IIOJIOTPEBOM BO3/1yXa;
d. cymika ¢ YaCTUYHOMW PEIUPKYIISAIUEH 0TPaOOTAHHOTO BO3/IyXa;
JlelicTBuTenbHas cymmika. M3o0paxeHue npouecca Cymky Ha |-X auarpamme B JeMCTBUTEINb-
HOM CYIIUJIKE.
KoHcTpyKknnu cynmmiok:
e bapabannas cymuika;
e KamepHas cymmika;
e JlenTouHas cymmuika;
e (Cymwika KUISIIIETO CJI0s;
e Banbnossle Cymmiky.
CpaBHMTENBHBIN aHAJIU3 PaObOThI CYIIMIIOK.
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BrimapuBanue
JIBroKymiasi cuiia mpoiecca BeinapuBanus. OOmast 1 mosie3Hasi pa3sHOCTH TEMIIEPATyp MPH IPOCTOM
BBINIAPUBAHUU.
TemmneparypHsie moTepu, ux puznyeckas cymHocts. CrocoObl pacyera Hx.
OpnokopnycHoe BbinapuBanue. CriocoObl BeITapuBaHusl. MaTepualibHbIN U TEITOBOM OanaHChl AJis
OJTHOKOPITYCHOTO BBITTAPUBAHHSL.
[ToBepxHOCTh HarpeBa KUMSTUILHUKOB. PacueT MOBepXHOCTH HarpeBa.
MHorokoprycHoe BoinapuBanue. CyIIHOCTh MHOTOKOPITYCHOTO BhINapuBaHusi. CXeMbl MHOTOKOP-
MYCHBIX BBIMApHBIX ycTaHOBOK (MBY). MX cpaBHeHme. AHanu3 padoTel. O01mas 1 mojie3Hast pa3Ho-
CTH TEMIIEpATyp P MHOTOKOPITYCHOM BBIIIAPHBAHUN. MaTepUaNbHbIN U TETJIOBOH OallaHCHI.
VY CTpoiCcTBO U NPUHIIMIT PAOOTHI BBINAPHBIX allapaToB
Macconepenaua

Macconepenada. O01iye NOHATUS U ONpeeieHus. Buibl mporeccoB Macconepeiadu.
YcnoBus paBHOBecus rpu Maccorepenade. [Ipasuno ¢a3 ['m66ca. CriocoObl BRIpaKCHHSI COCTaBA
¢a3. 3akoHb! pa3oBoro paBHoBecHs. JINHUS paBHOBECHUS.
MarepuanpHbIi OallaHC TIporiecca Macconepeaadn. Paboune muann. Mx rpadudeckoe n3o0pakeHue
Ha y-x Auarpamme. Hampasiienue u IBIKYIasi CHIIa IpoLiecca Macconepeiadmn.
Kunernka maccooOMeHHBIX mporeccoB. | 3akon @uka. Ero tpaktoBka. Koaddunuent monexymsp-
HoM T Py3un.
KonBekTuBHbIN nepeHoc BeuecTa. JAuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MaccoOOMeHa
(11 3axon ®uka). AHanu3 qud. ypaBHEHUH.
VYpaBHeHus: Maccootaauu, Macconepenauu. Casazb MKy KOG UIIMEHTaMH MacCOOTIayu U Mac-
corepeaayu.
Komonnas anmaparypa:

® [IOBEPXHOCTHBIE a0CcOpOEpHI;

e abcopOepsl CO CTyMEHYaThIM KOHTAKTOM (a3,

® YCTPOHCTBO KOHTAKTHUPYIOIINX 3JIEMEHTOB;

e anmapaThl C OPraHW30BaHHBIM M HEOPTaHU30BAHHBIM TIEPEITMBOM JKUIAKON (ha3bl.
Pextuduxarus. CynHoCcTh MpOIECCOB:

® IIPOCTOH IEPETOHKH;

® TIEPEroHKu c JaeduierMaruei;

e pekTudUKaIUU.
8.1. Ilpuniun pexkrudukanum, t-x tuarpaMma.
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8.2. dyermoBoe uncio. Ero BiausHue Ha niporecc pekTudukanuu. JlonymeHus npu pacueTax B peK-
TUUKAIH
8.3. JIunus paBHOBecHsI U paboune JTMHHUHU Mpoliecca peKTU(UKaIIH.
8.4. Onpenenenue BbicoTh KonoHHKI (onpeaenenue YEIL, BEII), (ucnonb3oBath rpadguueckuii cro-
€00 ompeesieHns yncia Tapesiok).

9. Ilepuomnyeckas u HempepbiBHAS pekTHHUKams. CynHOCTh KaXaoro crnocobda. TerioBoii u mMaTe-
pHUANbHBIN OaTaHCHI.

1. MeToauyeckue yKa3aHusi 0 Npoueaype oueHnBaHUsl

OueHoYHbIE MeponpusaTHs

Hpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0IMMbIe METOIHYECKHE YKazaHus

1.

TectupoBanue

TCCTI/IpOBaHI/IC MMPOBOAUTCS IIOCIIC U3YUCHUA TCOPECTUUCCKOroO MaTepuajia KaH(ﬂOﬁ TEMBI JUCLHUIIIMHEI. Te-
CTHPOBaHUE POBOJUTCSA B KOMITBIOTEPHOM MM nicbMeHHOU (hopme. [Ipu muceMeHHo# Gopme TecTHpoBa-
HHA TCCT COLACPIKUT 6 BapUaHTOB, Ka)KI[BIﬁ BapUaHT COCTOUT U3 5 BOIIPOCOB, IIPpU KOMIIBFOTCPHOM TCCTHPO-
BaHUU BI)I60p BapuaHTa U BOIIPOCOB ITPOHUCXOJUT aBTOMATUYCCKU.

KpI/ITepI/II/I OLICHUBAHMNA TCCTUPOBAHMA:

Kputepwuii 0,6 - 1 6amna 0,5-0,1 6amna | 0 OaytoB Hroro
[IpaBunbHbll  OoTBeT [UacTW4yHO mpaBuUiIbHBIHE NpaBUIbHBIN OTBET

[Ha BOIIPOC TECTOBOI'O [OTBET Ha BOIIPOCBOIPOC TECTOBOTO| 5 0aminos
3aJaHuA TCCTOBOI'O 3aaHUsL 3a1aHUA

MaxkcuManbHbIi 6au1 3a TecTUpoBaHue 5 6aiioB. TecT cuMTaeTcs YCIElHO BBIITOJIHEHHBIM MIPH MOTy4Ye-
HUM CTYJEHTOM 3 OaiioB.

HTorosasi oleHKa 3a CEMECTpP PACCUUTHIBACTCS HA OCHOBE IOJIyYEHHOW CyMMBbI OasIoB B pe3yjbTare
TEKYILEro KOHTPOJIs, M 6aJIoB, HAOpAaHHBIX MTPH 3aKIIOYUTEIHHOM KOHTPOJIE 3HAHUN Ha SK3aMeHe.

1. Beimosinenne
TECTOBBIX 3aaHUI

NHnuBunyanpHOE JOMaIIHEE
3a/1aHKe

st 6onee riyOOKOM MpopaOOTKU MaTepHalia TUCIHUIUIMHBI HEOOXOIUMO BBITIOJIHEHHE WHIWBUYAIbHBIX
JIOMAaITHUX 33JJaHU#, KOTOpPBIE MOMOTYT CTYJIEHTY MPHUOOPECTH HEOOXOMMBIE MPAKTUUECKHE HABBIKH.
NunuBuayanbHble JTOMAIHAE 33JaHUsS SIBISIFOTCS OOS3aTEBbHBIMU JIJIST BBITOJIHCHUS, ¥ HEBBITOJIHCHUE
XO0Ts OBl OJIHOTO W3 HHX, SIBISIETCS OCHOBAaHHWEM MJIs HE JOMyCKa CTYAEeHTa K UTOTOBOWM aTTECTAlUU IO
JTUCITUTUTAHE.

NuauBuayanbHple 3alaHUs  CHOCOOCTBYIOT — YIUIYOJNEHHOMY HM3YYEHHIO TEOPETUYECKHUX BOMPOCOB
OpraHM3alliii W HOPMHPOBAHHUS TpPyJa M SBJISIOTCS OCHOBOM JUIS TIPOBEPKH CTCTICHH YCBOCHHS
MPUOOPETEHHBIX 3HAHUHN U TIOCTHXKEHUS PE3YIHTaTOB MO TUCIUILINHE.

JJis paBHOMEPHOTO TUTAHUPOBAHHS CAMOCTOSATEILHOW paOOTHI CTY/ICHTA, CTYJCHT MOTy4aeT METOUICCKHE
yKa3aHUusg K KypCOBOMY MpPOEKTY M KaJeHJApHBIA TUIAaH AWCIMIUIMHBL, C YKa3aHWeM JaT Js CAadu
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WHJIMBUIYAIBHBIX 3aaHuil. UHIUBHIyaIbHBIC 3a]JaHUS BBITIOJHSIIOTCS CAMOCTOSTEIHHO U 0(OPMIISIOTCS B
otueT. B matel cmauym 3amaHuii, TperoaaBareilh coOOMpacT WHAMBHIYAIbHBIC 3aJaHUs, MPOBEPSET HX H
CTaBUT POCIHUCH, €ClId paboTa 3a4TeHa, HE 3aKOHYCHHBIC PAOOTHI HE 3aYMTHIBAIOTCS, AOPA0ATHIBAIOTCS U
CIAI0TCS 3aHOBO.

NHnuBuayanbHbIC JOMAIIHWE 3aJaHUsI BBIOIHSIIOTCS CTYICHTOM IO KaKIOM TeMe IUCIHUIUIMHBI M
COOTBETCTBYIOT KaJE€HAAPHOMY PEUTHUHT IIJIaHY JUCLUUILTAHBIL.

Kputepuu onenvuBanus 3aaHuid:

Kputepuii 3-4 banna 1-2 Gamna 0 6anoB
3amaHne BBIMIONIHEHO BEPHO, [3aJaHHe BBIMOJHEHO BEPHO, B[3aJaHKE BBIOJIHEHO BEPHO, B
B TIOJJHOM 00bEMeE, MPOIUCAH [[TOJTHOM o0Beme, YACTUYHO|[IOJTHOM 00beMe, HE MPOIMHUCaH,

1. BoimonHeHNe 3a/[aHuil  [AITOPHTM BBIMOJIHEHHS [[IPOIMCAH AJTCOPUTM BBIMOIHEHHUAAITOPUTM BBINOJTHEHHS]
BajaHust, CONEPKUT aHAIN3 U [3a[aHdsl, YaCTHYHO  COJNEPXKHUT[3ANAHMs, YACTUYHO COIEPIKHT
BHIBO/IBI AHAJIN3 M BBIBOJIBI AHAJIN3 U BBIBOJIBI

OTueT opopMIteH 1Mo TpeOOBAHUM
M coaH ¢ omo3jaHueM He Oolee
ueM Ha 2 HeOeIu
[IperonaBaTens OLEHUBACT MaHHBIM BHI pPabOThl 1Mo 8-0amipHOW cucteme. llomydeHHsle Oayuibl 3a
BBIMIOJTHEHUE HWHJWBHUIYAIbHBIX TOMAIIHUX 33JaHUNA OTPAXKAIOTCS B HAKOIUICHHBIX Oallax CTyJdeHTa

COTJIACHO KaJIEHJAPHOTO PEUTHHT IJIAHA TUCUUILINHBIL.

2. KauecTBo 1 cpoku OTtuer
BBITIOJTHEHHS PaOOTHI

PaGoTa cmaHa C OIIO3JaHHEM|
0oJsiee YyeM Ha JIBE HEIEIN

odopmIicH o
TpeOOBaHMAM U CIIaH B CPOK

Pemenue 3agau

3&]13‘-11/1 pPeIIAOTCA Ha IMPAKTUYCCKUX 3aHATHUAX. Cuauaja IMPOUCXOaUT 00BSICHEHHE H peuICHUE 3aJa4 Ha OJOCKE
npenogaBaTejicM, a 3aTeM CTYACHTAM BbIAAKOTCA 3aJaHUs AJId CAMOCTOSTCIBHOTO PCHICHUS, KOTOPBIC OLCHUBACT
npenogaBaTciib.

3ammTa 1a60paTOpHON PabOTHI

[IpenomaBaTenb MPOBOAUT OLIEHUBAHUE OTYETA 10 TAOOpaTOpHOU padoTe:

1. cooTBeTcTBHE OTYETa MO Ja0OPATOPHOIl paboTe MO CTPYKTYpE U COAEPIKAHUIO YCTAaHOBJIEHHBIM Tpe-
OOBaHUSIM;

CTETIEHb BBIIIOJHEHNE 3aJaHNUs;

CTENeHb COOTBETCTBHUS BBIIIOJHEHHBIX padoT 11esn 1a00paToOpHOIl paboThI;

NPaBUIBHOCTh OPOPMIICHHS OTUETA;

COOTBETCTBHUE BBIBOJIOB II€JIA PAOOTHI.

[IpenogaBaTens NPOBOAUT OLICHUBaHKUE 3HAHUM 00ydarolierocs no TeMe J1adopaTopHoOil paboThI:

agbrwmn

1. oOyuaromuiics MpeabsIBISET MPETOIABATEIO OTYET;
2. TpenojaBaTelb 3aJaeT 00YJaroMIeMYyCsl BOIPOCHI U 3aCTYIIMBACT OTBETHI.
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[IpernogaBaTens OIICHUBACT BHITIOJTHEHHYIO PAOOTY U OTBETHI HA BOIIPOCHI:

00y4JaroIMiCs JaeT NpaBUIbHbIE U MTOJHBIC OTBETHI HAa BCE BOIIPOCHI: 5 0aJLIOB;
oOyJaromuiicss OTBeUaeT MPABMIBLHO HE Ha Bce Bompockl (6onee 70 %) wim naeT HEmoJIHBbIC
OTBETHI: 4 Oama;

o0yyJaroImuiicsi 0TBEYaeT NPaBUIBHO HE Ha Bce BOMPOCH (55-70 %) Uiy 1aeT HemoJHbIe OTBE-
Tl HA MHOTHE BOTIPOCHI: 3 Oaa;

00y4aroIuiicsi OTBEYaeT HENpaBHJILHO HA MHOTHE BOMPOCH (MeHee 55 %) uiu jaer Hemod-
HBIE OTBETHI Ha OOJIBIIMHCTBO BOMPOCOB: 2 Oaja.

Komnoxksnym

CTyneHTsl AensTcs Ha TPYIBI 0 3-4 YenmoBeka. 3a HeJEeNo 10 KOJUIOKBUYMA CTYACHTaM COOOIIAI0TCS ero
tembl. Kaxnas rpymnma Oosiee OeTaqbHO TOTOBUTCS O OJHOW TeMe, B TO € BpeMs BCE H3Yy4aroT
PEKOMEHIOBAHHYIO JIUTEPAaTypy WM HalJeHHbIE HCTOYHMKH HH(popMamuu 1o Tteme. Ha 3aHsTum
IperojiaBaTeNb pa3faeT IpydnaM JIMCTbl OyMaru ¢ Ha3BaHUEM OOCY’XKJAaeMbIX BOIPOCOB (CHayana B
Ipynnbl, KOTOPblE X H3y4Yaju JETalbHO), Jaetcsi 10 MUHYT, Ipynmbl TE3UCHO (POPMYIHUPYIOT OTBET Ha
BOINPOC. 3aTeM JIMCThI IEPEJAIOTCS [0 YACOBOW CTPEJIKE U CTYAEHTHI APYTUX IPYI IOMOIHAIOT OTBET (110 5
MUHYT), JTBM)KCHUE JIMCTOB MPOMCXOIUT IO KPYTy, TOKa OHW HE BEPHYTCS B TPYIITY, OTBETCTBEHHYIO 32
MOJIrOTOBKY JIaHHOTO Bompoca. ['pymia o3HakaMIMBaeTcsi ¢ KOMMEHTAapUsAMHU, HAIIMCAHHBIMU B MX JINCTaX
YYaCTHHKAMHU JPYTUX TPYMIL. 3aTeM IO OYepear YYaCTHHKH TPYIIBl BBICTYNAIOT YCTHO, B CBOEM OTBETE
0000111al0T CBOE BUIECHHE BOMNPOCA, U MHEHHUE ApPYrux rpynm. Ilo OKOHUaHMM KPaTKOTro BBICTYIJICHHS
npenojaBaTesib U CTYIEHThl JPYTUX TPYII 3aJal0T BOIPOCHI U 00CYXJaloT TeMy. B KoOHIE KaKIblii
CTYIGHT U TpenojaBareib OLIEHUBAET aKTMBHOCTb PAa0OThl KaXJIOTO OJHOrpynmHuka 1no 10 OamabHOM
mkane. MroroBas oLeHKa KaXOOro CTYIEHTAa CUMTAeTcd Kak CpegHee apu(pMeTHdecKkoe OT BCeX
BBICTABJICHHBIX €My OaJIJIOB.

DK3aMeH

B pamkax m3y4yaembIX pa3iesioB IUCLHMILUIMHBI OCYHIECTBISETCS TEKYIEE OLICHMBAHUE CTEIIEHH OCBOCHUS
CTYJEHTaMHM HM3y4€HHOro marepuana. IIpoBepka OCBOEHHMs JIEKIIMOHHOIO MaTepHaja IMPOBOAUTCSA IIyTEM
TECTUPOBAHUs, MOCIIE U3ydeHus TeMsbl. IIpoBepka ocBOeHUs MaTepHralia MPAKTUYECKUX 3aHATUN IPOBOIUT-
Csl 110 pe3yJIbTaTaM BBIIIOJIHEHNS MHAWBUIYAJIBHBIX JOMAIIHUX 3aJlaHUi M BBIYMCICHHUS PAaCUETHBIX pasjie-
JIOB KYpCOBOW pabOTHI .

JIonmycK 1O UTOTY TEKYIIErOo KOHTPOJIS PAaCCUUTHIBAETCA Ha OCHOBE CyMMBbI OaJIJIOB, HAOpaHHBIX 3a BCE BH-
JIbI OTICHOYHBIX MeponpuaTuii. JIJis AOMmycKa K dK3aMeHy CTYACHTY HeoOXoaumMo HaOpath 55 O6amnoB u 60-
JIE€ 110 BCEM BUAAM 3aINIAHUPOBAHHBIX OLIEHOYHBIX MEPOIPUATHIA.

DK3aMeH MPOBOJUTCS C MOMOIIBIO KOMITBIOTEPHOTO MM MUCbMEHHOTO UTOrOBOI'O TECTUPOBAHMS 110 BCEM
pazzenaM n3y4aeMoi IUCLUIIINHBIL.

Dk3aMeHaMoHHbIH Onser coctouT u3 10 BapuanToB. Kaxpiii BapuanT copepxut 20 BOIPOCOB B TECTOBOM
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(bopMe, IIpHU KOMIIBIOTEPHOM HUTOI'OBOM TECTUPOBAHHUH BBI60p BapuaHTa U BOIIPOCOB IIPOUCXOAUT aBTOMaA-

TUYECKH.
Kputepuu oniennBanust sk3amMeHa’
Kpurepuii 0,6 - 1 bayuta 0,5-0,1 6amna 0 OamIoB Hroro
[IpaBUIIBHBIN Hactuuno .
N He  npaBuibHbIN
1. BoimonHeHne  [0TBET Ha BOIPOC [MPaBUIIbHBIA OTBET
. OTBET BOIIPOC] 40 6aynos
TECTOBBIX 3a/IaHUI [TECTOBOTO Ha BOIIPOC
TECTOBOI'O 3aJaHUs
3aiaHus TECTOBOTO 3aJJaHUs

MaxkcumanpHbIii 0aiut 3a 3x3aMed 40 0ayuIoB.
HTorosas olieHKa 3a CEMECTP PaCCUUTHIBACTCS HA OCHOBE MOJIYYCHHOM CyMMBI OQJIJIOB B PE3YJIbTaTe TEKY-
1IEr0 KOHTPOJIA, U 0aJIOB, HAOPAHHBIX NP 3aKITIOYUTEIILHOM KOHTPOJIC 3HAHUN Ha HK3aMEHE.




MHUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUS POCCUCKOM ®EJIEPALIMUA
denepanbHOE rocyJapcTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEKICHHE BBICLIEr0 00pa3oBaHus

«HAIIMOHAJIbHBI NCCIEAOBATEJBCKHAI TOMCKHI MOJUTEXHUYECKHAA YHUBEPCHUTET»

KAJIEHJAPHBIA PEUTUHI-ILTAH JUCLMILIUHBI

2017/2018 y4e6HblIii rox (oceHHuii cemecTp)

OLIEHKUA Jluciuminaa Jlexumu 32 gac.
. [Ipaxr.
«IIpoyeccul u annapamoi XuMU4ecKou MexHoL02UU» 16 Jac.
90 - 100 3aHATHUS
«OTa4HO» A
OayuioB
JIa6. 3ansTus 32 Jac.
80— 89 no HanpasieHuto 18.03.01 Xumuyeckaa mexnono2us Bcero aya.
B 80 gac.
OayutoB padorta
«Xopomuo»
C 70-79 CPC 136 yac.
OayutoB
65 — 69 216 qac.
D
6aioB
«Y TOBJL.» HUTOIo
E 565 —64 6 3.e.
aIIIOB
3auTeHo P 55- 100
6aioB
Heynosners 0-54
OpHUTEIBHO / F
6aioB
HE3a4YTECHO
Pe3yibTaTnl 00y4eHHs M0 TUCHUILIHNHE:
P 1 | Bunagers 6a30BbIMU 3HAHUSAMHU B 00JIACTH THAPABIIMKH, TIEPEHOCA TEIIA, MACCHI M MMITYJIbCA, (PU3UKO-XUMUUECKUMH OCHO-

BaMH IIPOLECCOB, MPOXOAAIIUX B arraparax OHOTEXHOJOTHYECKHX IpOU3BOACTB

P2 | IlpumeHsTh 3HaHMS 3aKOHOB I'MAPABINKH, IEPEHOCA TEIljIa, MacChl, UMITYJIbCa, METOIOB pacyeTa Jisl peLIeH s 3a1a4 pacye-
Ta ¥ aHaJIM3a allapaToB ¥ MPOXOIIIINX B HAX MPOIECCOB XMMUKO-TEXHOJIOTHYECKUAX IPOU3BOICTB.
OueHoYHbIe MEPOTIPUSATHSA:
Jast imcuuminH ¢ popMoii KOHTPOJIS — IK3aMeH
OueHo4yHble MEPONPHATHS Koa-Bo Banasbt
Tekymuii KOHTPOJIb: 60
TK1 | 3amuTa oT4era mo 1abopaTopHoii padboTe 3 15
TK2 | 3amwura /13 2 12
TK3 | Pemenue 3amgau 6 18




TK4 | Komnoksuym 3 15
ATTecTanus: 40
IMA1 | Dx3ameH 1 40
HUTOIro 100
Kous-Bo | Ouenou- HNudopmaunuonnoe odec-
=
4acoB |HOe Mepo- neyenue
Jara E o P
£ £ npusitue | Koa-
Haua | £ Z
I= = Ayn |[Cam BO Bu-
5 aa | S = YuyeOHast 1eATEIbLHOCTD YyeoOnas Un-

S | meme-| & 3 oaz- TepHET- e
= ! 2= JIOB pe-
JIM = Jurepary- pecyp-

S e cyp
5= pa ChI
A CbI
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1 Jlexuus 1. Bsedenue. 3axousl coxpanenus maccul, um- 2 OCH 1
nyabea u dHepeuu. 3aKoHsl mepMoOUHAMUYECKO20 Pas-
HoGecust
Pl [paktiueckoe 3ausate 1. Qusuueckue geruyuHbl U 2 TK3 3 JIOIT 2
A cucmemul eounuy usmeperuii. Ceoticmea scuoxocmeil u
P2 2a306
BrinonHenne MeponpusTuil B paMKax caMOCTOSATEIbHON
paboTHI CTyIeHTa:
Cucmemul eOuHUY U3MepeHUll QuU3ULeCKUX 8ETUUUH. 8 OCH 1 OP 1
OchosHble pusuUKo-XuMUyecKue ceoUCMea HCUoKocmet
U 2a308, onpeodesieHust U Cnocobbl pacyéma OCH 3
2 Jlexuus 2. Teopemuueckue ocHogbl onucanus npoyec- 2 OCH 1
co6 u annapamos. OCHOGbl MOOEIUPOBAHUSL.
Pl
JlaboparopHas pabota 1. Onpedencnue cuopasmuueckux | 4 OCH 1-3
conpomueienuti mpyoonpogooa
P2 p 1 pyoonp
BrImosTHEHHE MEPOTIPHUATHI B paAMKaX caMOCTOSATEIbHOM
paboTEI cTyneHTA:
IToaroroBka k mabopaTopHoit padote 1 10 OCH 1-3 | DP2
3 Jlexuus 3. I'uopocmamuxa. Ocnosuvie 3axkonsi. Ipu- 2 OCH 1
KIAOHbLE 3a0a4U 2UOPOCMAMUKU
[MpakTryeckoe 3austue 2. Pewenue 3adau no ocnosuvim| 2 TK3 3 JOII 1-2
Pl NPUKILAOHBIM BONPOCAM SUOPOCIAMUKU
P12 BrInosHeHHe MepONpUATHI B paMKaX caMOCTOSTEIbHOM
paboThI CTyIeHTa:
HJI3 1. Pacuém 2udpaenuueckou Xapakmepucmuxu 10 OCH 1
mpy6bonposooHoll cemu u noodop Hacoca
JOII 2
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4 Jlexuus 4. Bseodenue 6 cuopoounamuxy. OcHoguvie xa- 2 OCH 1
P11 | pakmepucmuru 08udCeHUs HcuoKocmerl
PR JlaGoparopHas pabota 2. Onpedenenue eudpasmuueckux | 4
conpomueieHuti mpybonpoeooa (npooonicernue)
BrimoHeHNE MEPONIPUATHI B paMKaX CaMOCTOSITEIIBHOM
paboTHI CTyeHTA:
Ypasnenue nosepxnocmu ypoens. 8 OCH 1 OP1-2
5 Jlexuus 5. OcHoguble 3aKOHbL 2UOPOOUHAMUKU 2 OCH 1
P IMpakTnueckoe 3ausitue 3. Pewenue 3a0au no ochosuoim| 2 TK3 3 JIOIT 2
A NPUKIAOHBIM BONPOCAM SUOPOOUHAMUKU
P2 BrinonHenne MeponpusTuil B paMKax caMOCTOATEIbHON
paboTHI cTyneHTA:
Yempoiicmeéo u npunyunsl pabomol eudpocmamuieckux 8 OCH 1 3P1-2
Mauwiun.
6 Jlexuus 6. Teuenue scuokocmeti 6 mpyoax Kpyenio2o 2 OCH 1
ceuenus
PJI1 |/TaGoparopnas pabota 3. Onpedenenue audpasruueckux | 4 TK1 5
conpomueieHuti mpybonposooa (npoooicerue)
P2
BrinonHenne MeponpusTUil B paMKax caMOCTOSATEIbHOMN
paboTHI CTyIeHTa:
Tunogvle KOHCMPYKYUU HACOCO8, BEHMUNAMOPO8 U 8 JOIT 4 OP1
KoMnpeccopos
7 Jlexuus 7. ['uopasnuueckue conpomueienus u pacuém 2 OCH 1
mpyoonpo6ooos
PIII IMpakTnueckoe 3austue 4. Pazoenenue HeOOHOPOOHbIX 2 TK3 3 JIOI1 2
cucmem ocadlicoeHuem
P2
A BeImonHeHne MeponpusATHii B paMKaX CaMOCTOSTEIbHON
paboTEI cTyneHTA:
Tunogbie KOHCMPYKYUU MEUATOK. 10 OCH 1 2P2
8 Jlexuus 8. Memoowl pazdenenus HeOOHOPOOHBIX CU- 2 OCH 1
cmem. Ocadicoenue
P/
P2 JlaGopatopnas pabota 4. Hccredosanue pabomsr nabo- | 4 TK1 5 OCH 2-3
[pamopnozo gunvmp-npecca u onpeoenenue KOHCManm
Gurempayuu
BrinonHeHe MepOoNpUATHA B paMKax caMOCTOSTEIbHOM
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paboTEI cTyeHTA:
Tunosvie KoHCcmMpyKyuu OMCMOUHUKOS, YUKIIOHOE U 8 OCH 1 DP1
@unompos. OQuucmka 2azo
9 Kondepenu-nenens 1
Pl
Konnoxsuym 1. Conpomuenenus 6 mpyoonpogooe TK4 5 OCH 1 3P1-2
P2
JOIT 1
3awuma U3 1. TK2 6
Bcero no KOHTPOJILHOI TOUYKe (aTTecTanuu) 1 40 | 70
10 Jlexuus 9. Pazdenenue HeoOHOPOOHbIX cucmem Guib- 2 OCH 1 OP1
mposanuem
[paktiueckoe 3ausaTHE 5. Pazdenenue HeOOHOPOOHBIX 2 JIOIT 2
Pl cucmem mMemooom uibmposarus
P2 BrimoHeHNE MEPONPUATHI B PaMKaX CaMOCTOSTEIILHOM
paboTHI cTyneHTA:
UJ[3 2. Tennosoul pacuém npoyecca menioooMeHa ¢ 10 OCH 1
noobopom munopazmepa menio0oMeHHo20 annapama
JOIl1-4
11 Jlexuus 10. Ilepemewuganue 6 scuoxkux cpedax 2
PJI1 |/TaGopatopnas pabota 5. Msyuenue npoyecca menione- | 4 OCH 1 OP2
|pedauu ¢ menioobmennuxe muna "mpyoa ¢ mpyoe"
P12
BrinonHenne MmeponpusTUil B paMKax caMOCTOSATEIbHOM
paboTEI cTyneHTA:
[lo02omoska Kk npakmuyeckomy 3auamuio 6. 8 OCH 1
12 Jlexuus 11. Tennoswvie 6anancel. Tennonposoonocmes 2 OCH 1
Pl [pakriueckoe 3ansTHe 6. Pacuém ocHognvix menioghu- |2 TK3 3 JOIT 2
suueckux ceoticme. Tennosvle banancol
P12
BeImonHeHne MeponpusATHii B paMKaX CaMOCTOSITEIbHON
paboTHI CTyIeHTa:
OcHo6Hbie 6UObl MenjioHOCUmeneu u ux menﬂod)mu- 6 OCH 1 DP1-2
ueckue ceolicmed.
13 P/l |Jlexuns 12. Koneexmusnoiii mennroobmen. Tennoeoe 2 OCH 1
nooobue. OcnogHble ypagHeHus menioomoaiu
P12
JlaboparopHas pabota 6. H3yuenue npoyecca menione- |4 JOII 3-4
|pedauu ¢ mennoobmennuxe muna "mpyba ¢ mpyoe"
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BrinonHeHne MeponpusaTUil B paMKax cCaMOCTOATENbHON
paboTHI CTyIeHTa:
Pacuém cpednetl 0guicyujeti Cuibl menionepeoayu. 6 OCH 1 OP2
14 Jlexuus 13. Jeuowcywue cunvt npoyecca u ypasHenue 2 OCH 1
menaonepeoauu
o [Mpaktuueckoe 3ausitue 7. Pacuém nepedavu meniomor |2 TK3 3 JOIT 2
Menionpo8oOHOCMbIO
PlI2 - =
BeInosiHeHHE MEPONPHUATHI B paMKaX CaMOCTOSATENbHON
paboTHI CTyIeHTa:
[loozomosxka k n1abopamoproii pabome 7. 10 OCH3 OP1
15 Jlexuus 14. Ipomviuinentuvle cnocodwvt noogoda u om- |2 OCH 1
600a mennomul. Tunogvie meniooOMeHHblE annapamol
Pl -
JlaGoparopHas pabota 7. «Koowcyxompyobuwiii meniooo- |4
MeHHUKY
P2
BrinonHenne MeponpusTUil B paMKax caMOCTOSATEIbHON
paboTHI CTyeHTa:
[lo02omoska Kk npakmuyeckomy 3aHamuio 8. 8 J0I12 OP1
16 Jlexuus 15. Teopemuueckue ocnogul npoyeccos evina- |2 OCH 1 OP2
|pusanus. Annapamyproe ogopmaenue npoyeccos évi-
napueanus JOI1 3-4
PAl
[paktiueckoe 3anstue 8. Pacuem npoyecca menione- |2 JOIT 2
edauu
rm2 P
Brimonnenne MeponpusATUil B paMKaxX CaMOCTOSATEIbHON
paboTHI CTyIeHTa:
OchosHble munogvie KOHCMPYKYUU meniooOMeHHUKOS 8 OCH 1 OP1
pasnuuno020 HasHaueHus.
17 Jlexuus 16. Mooenu peaxmopos uoeanvrozo evimecre- |2 OCH 2 OP1
HUA U UOANbHO20 cMeueHls. KoHcmpyKyuu xumuye-
CKUX U GUOXUMUYECKUX PEAKMOPO8 A014
P/
JlaGopatopras padota 8. «Koowcyxompyousiii meniooo- |4 TK1 5 JOII 3-4
P2 |\mennuxy
BeInosTHeHHE MEPONPHUATH B paMKaX CaMOCTOSATENbHON
paboTHI CTyIeHTa:
IlonroToBka K KOJUIOKBUYMam 10 OCH 1-3
18 P/I1 |Kondepenn-nenens 2
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Konnokeuym 2. Pazoenenue HeOOHOPOOHBIX cucmem TK4 5 OCH 1-3

Kommoxsuywm 3. Temnonepenaua TK4 5 OCH 1-3

3ammra UJ13 2 TK2 6 JOIT 2-4

Bcero no KOHTpoJILHOI ToOUYKe (aTTecTanum) 2 60

IK3aMeH 40

OO0umii 00beM paGoThHI MO THCIUILIHHE 80 | 136 100

HNudopmanuonHoe obecnieueHue:

No (kom)

OcHoBHas yueOHas qureparypa (OCH)

OCH 1

[poueccs! u anmapartsl XuMHYeckol TexHonoruu. O6muit kype : yueOHuk : B 2 kaurax / B. I'. Aitamreiin, M. K. 3axa-
pos, I'. A. Hocos [u ap.] ; mox penakuueit B. I'. Aiiamreitna. — 8-e uzn., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. —
Kaura 1 : Kawra 1 — 2019. — 916 ¢. — ISBN 978-5-8114-2975-2. — TekcT : 35eKTpOHHBIN // JlaHb : 3IEKTPOHHO-
oubmmoteynas cuctema. — URL: https://e.lanbook.com/book/111193 (mata obpamenus: 09.10.2020). — Pexxum gocry-
Ia: Jyis aBTOpU3. N10JIb30BATEIICH.

OCH 2

[Iporneccrl n anmaparel XuMu4deckoil TexHomorun. O0muit Kypce : yueOHuk : B 2 kaurax / B. I'. Aitamreitn, M. K. 3axa-
pos, I'. A. Hocos [u ap.] ; mox penakuueit B. I'. Aiiaireitna. — 8-¢ usn., crep. — Cankrt-IlerepOypr : Jlans, [6. T.]. —
Kuura 2 : Kuaura 2 — 2019. — 876 c¢. — ISBN 978-5-8114-2975-2. — Texkcr : 37eKTpoHHbIi // JlaHb : 3IEKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/111194 (nata obpamenus: 09.10.2020). — Pexum gocty-
ma: Uil aBTOPU3. MOJIb30BaTEIICH.

OCH 3

Bapanos, /1. A. IIporiecchl 1 anmmapaTbhl XAMHYECKOH TEXHOJIOTHH : yueOHOoe mocobue / JI. A. bapanos. — 3-e u3n., crep.
— Camnkr-IletepOypr : Jlans, 2020. — 408 ¢. — ISBN 978-5-8114-4984-2. — TekcT : 97eKTpOHHBIH // JIaHb : 37€KTpOH-
HO-6ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/130186 (mata ob6parenuns: 09.10.2020). — Pexum no-
CTyIa: JUIsl aBTOPU3. OJIb30BaTENeH.

Ne (kom)

JononHuTeabHas yueoHas sutepatypa (JOII)

JIO1I |

JlykmanoBa, A. JI. TIpouecchl n ammapatel XUMH4Yeckol TexHojoruu. [Ipumeps! u 3amaun : ydeOHOe mocobue / A. JI.
JlykmanoBa. — Cankr-IlerepOypr : Jlanb, 2020. — 64 ¢. — ISBN 978-5-8114-4272-0. — TekcT : snexTponHsIi // JlaHs :
3JIeKTpOHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/133888 (mata oGpamenus: 09.10.2020). —
Pexxum nocryna: juis aBTOpHU3. Moib30BaTenen

JIOI1 2

[MapnoB, Koncrautun ®eodanosny. [Ipumepsl 1 3agaun M0 Kypcy MPOIECCOB U alNapaToB XUMHUYECKOH TEXHOJOTHH :
yaebHoe mocobue s By3oB / K. @. [lamos, I1. I. PomankoB, A. A. HockoB. — 10-¢ m3x., mepepab. u mom.. —
penpuHTHOE M3nanue. — Mocksa: Anbsiac, 2013. — 576 c.: wi.. — bubmumorp.: ¢. 502-509.. — ISBN 978-5-91872-031-
8.

JOIT 3

CucTeMHBIIT aHaIHM3 MPOLIECCOB U aNapaToB XUMHYECKOI TexHonoruy : yuebHoe nocobue / 3. [. Banunna, E. C. Yep-
nsxoBa, H. C. benunckas, E. H. MBamkuna. — Tomck : TITY, 2017. — 115 ¢. — ISBN 978-5-4387-0787-5. — Texkcr :
3JIeKTpOHHBIHN // JlaHb : anekTpoHHO-OMOMMOoTeuHas cuctema. — URL: https://e.lanbook.com/book/106767 (mata obpa-
menust: 09.10.2020). — Pexxum noctymna: i aBTOPHU3. MOJIb30BaTENCH.




JOIT 4 O6opynoBaHre OMOTEXHOJIOTHYECKUX MPOU3BOACTB : yueOHoe nmocobue 1 By3oB / M. A. EBnokumos [u ap.] ; mox pe-
nmaknmeit U. A. EBgokumoBa. — Mocksa : M3patensctBo Opaiit, 2020. — 206 c. — (Beicmiee o0pa3oBanue). —
ISBN 978-5-534-12433-0. — Tekcr : snekrpoussiii // DBC IO0paiir [caiit]. — URL: https://urait.ru/bcode/447483 (nara
obpamienus: 02.10.2020).

Ne (xom) Ha3Banue s1ekTponHoro pecypca (JP) Anpec pecypca

OP 1 DIIeKTPOHHO-ONOINOTeYHAs CHCTeMa https://e.lanbook.com/
«JlarbY»

OP 2 Hayuno-anexrponHast 6nbanorexa https://elibrary.ru/projects/subscription/rus_titles_open.asp
eLIBRARY.RU

CocTaBui: K.T.H., JOLEHT /®pornosa U.B./

«_» 20 T

CornacoBaHo:

3aBenyrommii kadeapoit - pyKOBOIUTENH
Hay4yHO-00Opa3oBareipHOro IerTpa H.M. Kikaepa
Ha npaBax Kadeapsbl, 1.X.H., mpodeccop /KpacHokytckas E.A./

«_» 20 r.
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MHWHHUCTEPCTBO HAYKH 1 BBICIIIETO OBPA30OBAHUS POCCUMCKOM ®EJIEPAIIAA
DenepanbHOE rocyJapcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BBICLIEr0 00pa3oBaHus

«HAIIMOHAJIBHBINA HCCJIETOBATEJIbCKAA TOMCKHM IMOJUTEXHUYECKHWI YHUBEPCUTET»

KAJIEHJIAPHBIN PEATHHT -TVIAH JUCHUTLTHHBI

2017/2018 yue6HblIii rox (BeceHHHUIl ceMecTp)

Hucuunnuza

«IIpoueccol u annapamul XUMUYECKOU MEeXHOL02ULLY

o HarnpasieHuto 18.03.01 Xumuueckaa mexnonozus

OLIEHKUA
«OTINIHO» A 90 - 100
0asuIoB
B 80— 89
0asuIoB
«Xopo1o»
70 - 79
C
0aiIoB
D 65 — 69
0asuIoB
«Y 1OBIL.»
E 55 - 64
0asuIoB
3auTeHo P 55 - 100
OaiIoB
Heynosners 0-54
OPHUTEIBHO / F GaLIOB
HE3a4YTEHO

Jlexuuu 24 yac.

Hpakr. 8 qac.
3AHATUSL

JIa6. 3aHsaTuUs 32 yac.

Bcero aya. 64 ac.
padorta

CPC 44 yac.

qac.

108

UTOro

3 3.e.

Pe3yabTaThl 00yyeHus: M0 JUCHUILIHHE:

PI[] Bnaners 0a30BBIMHU 3HAHUSIMH B 00J1aCTH TUAPABJIMKH, IIEPEHOCA TCILJIa, MAaCChbl U UMITYJIbCA, (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IMI/I OCHO-

BaMH IPOLECCOB, MPOXOAANINX B ammaparax OHMOTEXHOJIOTHYECKUX TIPOU3BOACTB

P2 | IIpumeHSTH 3HAHHS 3aKOHOB T'MAPABINKH, IIEPEHOCA TEIIIA, MAacChl, UMITYJIbCa, METOIOB pacueTa ISl pEeHIeHHs 3a1ad pacye-

Ta W aHaJIM3a anmnapaTtoB U MPOXOAANINX B HUX MPOILIECCOB XUMUKO-TEXHOJIOTUICCKUX IIPOU3BOJICTB.

OneHo4yHbIe MEPONPUATHSA:

OueHoYHbIE MEPOTIPUSITHS Koa-Bo Banast

Texkyuuii KOHTPOJIb: 60

TK1 | 3amuTta oTdera mo 1abopaTopHoii paboTe 4 20
TK2 | 3amura UJ13 2 10
TK3 | Pemenue 3amau 3 15
TK4 | Komnoksuym 1 5
TKS5 | TectupoBanue 1 10
ATTecTamus: 40

ITA1 | Dx3amen 1 40
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1 2 3 4 51| 6 7 8 9 10 11
1 Jlexmusa 1. Te eopemu4ecKue OCHO8bl NPoyeccos 6ulna- 2 OCH 2
[pusanus. AnnapamypHnoe ogopmaenue npoyeccos
BbLINAPUBAHUSL.
IMpaktnueckoe 3ausitue 1. Mamepuanvuolii u mennogoii | 2 TK3 5 JIOIT 2
PIlI OanNaHC BLINAPHBIX ANNAPAMNOS.
P2 BrimoHeHNE MEPONPUATHI B PaMKaX CaMOCTOSITEIILHOM
paboTHI cTyneHTA:
Tunosvie KOHCMPYKYUL 8LINAPHBIX ANNAPAMOS, 6apo- 2 OCH 2 QP 1
Mempuuecko2o KOHOEHCamopa u cxembl BbINAPHBIX
CIMAHOBOK. OCH 3
JOIT 4
2 Jlexuus 2. Oonokpamubwiil u MHO2OKpamuwill npoyeccol | 2 OCH 2
P P poy
BLINAPUBAHUSL.
Pl
BrinonHenne MeponpusTUil B paMKax cCaMOCTOSATEIbHON
PJ12 |paGoTsI cTymeHTa:
[lo02omoska Kk npakmuyeckomy 3auamuio 2. 3] OCH2-3 | DP2
3 Jlexuusa 3. Mamepuanouwsiii u menioeou bananc evinap-| 2 OCH 1
P p
HBIX ANNapamos
[pakriueckoe 3anstue 2. Pacuém npoyecca menione- | 2 TK3 5 J0I1 1-2
Pl [pedauu 6 svinapuvix annapamax.
P2 BrinonHenne MeponpusTUil B paMKax caMOCTOSATEIbHON
paboTHI CTyIeHTa:
UJ[3 1. Tennosotl pacuém MHO2OKOPNYCHOT 8bINAPHOL 2 OCH 1
[yemanosku.
JIOIT 2
4 Jlexuus 4. Pacuém npoyecca mennonepedayu 6 svinap-| 2 OCH 1
Hoix annapamax. Tennogou pacuém ebINapHuIX YCMAaHo-
80K
P/
BeInoiHeHHEe MEPONPHUATHL B paMKaX CaMOCTOSTENBHON
P2 |paGore: crynenrta:
OcHosHble munvl MamepuanbHbix 6alIaHCO08 MACCo- 3 OCH 1 OP1-2
O0OMEHHbBIX annapamos.
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5 Jlexuwus 5. Knaccugurayus maccoobmennvix npoyeccos.| 2 OCH 1
Cmamuxa npoyeccos. Meoicgpasznoe pagrosecue.
IIpakTraeckoe 3austue 3. Cnocobw guipasicenuti KOH- 2 JOII 2
yeumpayuil. Pacuém u nocmpoenue nunuti pagnogecus.
P12 - z
BrimoHeHNE MEPONIPUATHI B paMKaX CaMOCTOSITEIIBHOM
paboTHI CcTyIeHTA:
OcHogHble munbi KOHCMPYKYUL KOTOHHLIX ANNAPAmMos u 3 OCH 1 OP1-2
2UOPOOUHAMUYECKUE PeAHCUMBL UX PAbOmbL
J0I14
6 Jlexuus 6. MamepuanvHvie 6anancyl u IuHUU paboOyux 2 OCH 1
KoHyenmpayuii ¢as. [sudxcywue cunvl.
Pl
BrinonHenne MeponpusTUil B paMKax caMOCTOSATEIbHON
P2 |pa6otei cTynenTa:
[lo02omosKa Kk npakmuyeckomy 3auamuio 4 3 JIOIT 4 OP1
7 Jlexuus 7. Kunemuxa maccoobmenuvix npoyeccog: mo-| 2 OCH 1
1exyaapran u kongekmuenas ougghysuu. Iooodue mac-
CO06MeHHbIX NPoYeccos
IIpaxtuaeckoe 3ansarue 4. Pacuém npoyeccos npocmoii | 2 TK3 5 JOIT 2
P2 |nepeconxu u pexmugurxayuu
Brimonnenne MeponpusATUil B paMKax CaMOCTOSATEIbHOM
paboTHI CTyIeHTa:
Texnonozuueckue cxemvl YCMaHoO80K 2 0114 OP2
8 Jlexuns 8. Maccoomoaua u macconepedaua. Yucia u 2 OCH 2
ebicombl eOuHuy nepernoca. Teopemuyeckas u oeti-
Pl CMBUMENbHASL CIYNEeHb USMEHEeHUsI KOHYEHmMPayuil
PIR BeImonHeHne MeponpusATHii B paMKaX CaMOCTOSTEIbHON
paboTEI cTyneHTA:
Iloozomoska k konnoxkeuymy 1 2 OCH 1 SP1
9 Kondepenu-nenens 1
Konnoxeuym 1. TK4 5 OCH 1 OP1-2
P2
JOIT 1
3awuma U3 1. TK2 5
Bcero no koHTpoJILHOM TOUKe (aTTecTanum) 1 24 | 20
10 PI1 |Jlekuus 9. A6copbyus. Qusurko-xumuieckue oCHOBbL U 2 OCH 1 3P1




Koa-Bo | Ouenou- HNudopmannonnoe odec-
=
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P12 |memoowvt mexnonoeuueckozo pacuéma
JlaGoparopHas pabota 1. HUcnwimanue sévinapnozo anna-| 4 JOIT 2
lpama
BrinonHeHne MeponpusTUil B paMKax cCaMOCTOATENbHON
paboTHI CTyIeHTa:
Ilepuooduueckas u opyzue cneyuanvhvle 8U0blI peKmu- 3 OCH 1
Qurayuu.
JOIl1-4
11 JlaGoparopHas pabota 2. Hcnwimanue ¢vinaprozo anna-| 4 TK1 5 OCH 1 2P2
[pama (npododicenue)
PAl
BrimosHeHNE MEPONPUATHI B PaMKaX CaMOCTOSITEIILHOM
P12 |paGote! crynenra:
[loozcomoska k 1abopamoprou pabome 3 3 OCH 1
12 Jlexuus 10. [lepeconxa u pexkmuguxayus. @uzuxo- 2 OCH 1
Xumuueckue 0cHoBbL U 6UOBL NPOYECCOB.
JlaGoparopHas paboTa 3. Hcnwimanue svinaprozo anna-| 4 JIOIT 2
[pama s1ekmpoOH020 MUNa ¢ NPAMbIM 1eKmpoHazpe-
PI12 eom
BrinonHenne MeponpusTuil B paMKax caMOCTOATEIbHOM
paboTEI cTyeHTA:
VKuoxocmuas sxcmpaxyust 2 OCH 1 OP1-2
13 JlaboparopHas pabota 4. Hcnwimanue svinaprozo anna-| 4 TK1 5 JIOI1 3-4
[pama 21ekmpooHo20 Muna ¢ NPAMbIM 1eKMpoHaAzp e-
60M (npodonicenue)
PJI1 |BrimonHenue MeponpusTHii B paMKax caMOCTOSITENIbHON
paboTHI CTyIeHTa:
Mamepuanvhulii OAIAHC U KUHEMUKA HCUOK. IKCPAK- 3] OCH 1 OP2
yuu.
14 Jlexuus 11. Adcopbyus, uonHwiti 06MeH U KpUCMAaLIu- 2 OCH 1
3ayus
JlaGopatopnas pabota 5. Hcnvimanue 1abopamopHoii 4 JOIT 2
PII1 |pexmugurayuonnoii KoioHHbL
PJ12 |BsimonHenie MeponpusTii B paMKaxX CaMOCTOSITEIbHON
paboTHI CTyIeHTa:
HJI3 2. Texnonoeuueckuil pacuém pexmupurayuoHHolU 7 OCH3 OP1
KOJOHHbI HENPEPbIBHO20 0eliCmBUsL




Koa-Bo | Ouenou- HNudopmannonnoe odec-
=
Jlara ;, o 4acoB |HOe Mepo- i neyeHue
F = npusiTue 0J1-
= | "*"® = Ayn |Cam BO Bu-
5 aa | S = YueOHast 1eATEIbHOCTD YyeoOnas Un-
5 Hejle ; E Gan- TEPHET- a1eo-
e = -
= - 108 | mrepary- | pecyp- | P¢
S e cyp
8 = pa Chbl
- CBI
15 JlaGoparopHas paboTa 6. Hcnvimanue 1abopamopHoil 4 TK1 5
| pexmu@urayuorHol KOIOHHBL(NPOOOIIICeHUE)
Pa1 = =
BrimoHeHNE MEPONIPUATHI B paMKaX CaMOCTOSITEIILHOM
P2 paboTHI CTyIeHTa:
|/ [uaepamma cocmosinus 81a3CHO20 6030yXa U €€ npume- 2 JIOTI2 OP1
P Y. p
HeHue npu pacuéme CyWuioK
16 Jlexus 12. Cywixa 6 npoyeccax xumuueckou mexnono- | 2 OCH 1 oP2
euu. Cmamuka u Kunemuka npoyeccad.
JOII 3-4
PJI1 |/TaGoparopmas pabota 7. Mzyuenue kunemuxu cyuxu. 4 JOIT 2
PJ/12 |BblmonHeHHe MEpONPUATHH B PAMKaX CaMOCTOSITEIIbHOM
paboTHI cTyneHTA:
[lapamempbol u QUASPAMMA COCMOSHUSL BLANCHO20 803~ 2 OCH 1 OP1
oyxa.
17 JlaGoparopHas paboTa 8. U3yuenue kunemuru cywxu 4 TK1 5 JOI1 3-4
Pl BrimoHeHNE MEPONPUATHI B PaMKaX CaMOCTOSITEIILHOM
A paboTHI CTyIeHTa:
P2
A Yempoiicmeo munoswix konsexmueHvIX cyuunbHbIX 2 OCH 1-3
[yemanogox. Bonpocwsl unmencugpuxayuu npoyeccos
CywKu
18 Kondepenu-nenens 2
Pl
TectupoBanue TKS 10
P2
3amura U3 2 TK2 5 JOII 2-4
Bcero no KOHTPOJILHOI TOUYKe (ATTecTaluu) 2 64 | 44 60
IK3aMeH 40
O0umii 06beM paGoThHI MO THCHHUILTHHE 100
HNudopmannonnoe odecneyenue:
Ne (kom) OcHoBHas yueOHasi 1uTeparypa (OCH)




OCH 1

[Iponeccs! u anmapartel Xumudeckoil Texuonorun. OOmuit Kype : yueOnuk : B 2 kaurax / B. I'. Aitamreitn, M. K. 3axa-
pos, I'. A. Hocos [u ap.] ; mox penakmmeit B. I'. Aitamreiina. — 8-e u3n., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. —
Kuura 1 : Kaura 1 — 2019. — 916 c¢. — ISBN 978-5-8114-2975-2. — Texkcr : 31ekTpoHHbli // JlaHb @ 3JI€KTpOHHO-
o6ubmoreunas cucrema. — URL: https://e.lanbook.com/book/111193 (mata obpamenus: 09.10.2020). — Pexum mocty-
Ia: 711 aBTOPH3. TT0JIb30BaTeNeH.

OCH 2

Ipoueccs U anmapartsl XuMuYeckoi Texuonoruu. O6muit Kype : yueOHuk : B 2 kuurax / B. I'. Ajtnamreiin, M. K. 3axa-
pos, I'. A. Hocos [u ap.] ; mox pemakuumeii B. I'. Aiinmreitna. — 8-e n3z., crep. — Canxr-IlerepOypr : Jlans, [6. T.]. —
Kuura 2 : Kuaura 2 — 2019. — 876 c¢. — ISBN 978-5-8114-2975-2. — Tekcr : 37eKTpoHHbII // JIaHb : 3JIEKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/111194 (nata obpamenus: 09.10.2020). — Pexum mocty-
Ia: 71 aBTOPH3. TI0JIb30BaTeNeH.

OCH 3

Bapanos, /1. A. Ilpomiecchl u anmmapaTbl XAMHYECKOH TEXHOJOTHH : yueOHOe mocobue / JI. A. bapanos. — 3-¢ u3n., crep.
— Cankr-IlerepOypr : Jlans, 2020. — 408 c. — ISBN 978-5-8114-4984-2. — Tekcrt : 31eKTpOHHBIH // JIaHb : AIEeKTPOH-
HO-OubnuoTeunas cucrema. — URL: https://e.lanbook.com/book/130186 (mata obparenus: 09.10.2020). — Pexum no-
CTyma: JUisl aBTOPHU3. [OJIb30BaTEIICH.

Ne (kom)

JonoaHuTeabHas yueOHas sutepatypa (JOII)

JIOIT 1

JlykmanoBa, A. JI. TIpomecchl n ammapatel XuMH4Yeckol TexHojoruu. IIpumepsl u 3amaun : ydeGHoe mocobue / A. JL
JIykmanoBa. — Caunkr-IlerepOypr : Jlaub, 2020. — 64 c. — ISBN 978-5-8114-4272-0. — Texcr : anekTpouHsiit // JIans :
3JIeKTpOHHO-OnOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/133888 (mata oGpamenus: 09.10.2020). —
Pexxum nocryna: i aBTOpU3. MOJIb30BaTeNEH

JIOI1 2

IMaBnos, Koxcrantua ®eodanosuu. IIpuMepsl U 3a1a4d 10 KypCy MPOLECCOB M aIllapaToB XMMHYECCKOW TEXHOJOTHH :
yuebHoe mocobue mist By3oB / K. @. IMaenos, I1. I'. Pomankos, A. A. HockoB. — 10-e¢ u3a., mepepab. u mom.. —
penpuHTHOE M3nanue. — Mocksa: AnbsiHc, 2013. — 576 c.: wi.. — bubmmorp.: ¢. 502-509.. — ISBN 978-5-91872-031-
8.

JOIT 3

CucTeMHBIIT aHaNM3 MPOLIECCOB U alIapaToB XUMHYECKOH TeXHONoruy : yueOHoe nocobue / 3. [I. Banunna, E. C. Yep-
nsxosa, H. C. benunckas, E. H. MBamkuna. — Tomck : TITY, 2017. — 115 ¢. — ISBN 978-5-4387-0787-5. — Tekcr :
3JIeKTPOHHBIN // JlaHp : anexkTpoHHO-OMOMMOoTeuHass cuctemMa. — URL: https://e.lanbook.com/book/106767 (mata obpa-
menus: 09.10.2020). — Pexxum poctyna: uist aBTOpU3. NOJIb30BATEICH.

JIOI1 4

O6opynoBaHe OHOTEXHOJOTHUECKUX MPOU3BOJCTB : yueOHOoe mocobue s By3oB / M. A. EBmokumoB [u ap.] ; mox pe-
nmakuueit U. A. EBgokumoBa. — Mocksa : MspatensctBo Opaiit, 2020. — 206 c. — (Beicmee obpa3oBanme). —
ISBN 978-5-534-12433-0. — Texcr : anexrponnsiii // IBC Opaiir [caiit]. — URL: https://urait.ru/bcode/447483 (nata
obpamienus: 02.10.2020).

Ne (kom) HasBanue 3j1ekTpoHHOrO0 pecypca (IOP) Ajpec pecypca

OP 1

DIEKTPOHHO-ONOIMOTEYHAS CUCTEMA https://e.lanbook.com/
«Jlanb»

OP 2

HayuHo-3mexTpoHHast 6ubanorexa https://elibrary.ru/projects/subscription/rus_titles_open.asp
eLIBRARY.RU

! o
CocTaBuin: K.T.H., IOLUEHT %‘ff’/ — /Pponosa H.B./
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_O5 20%er.

CornacoeaHo:
Jaeepyounii kadenpoi - pyKoROJHTEN
HayuHo-obpazoparensroro uentpa H.M. Kuwknepa
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