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1. Poap qucuuniuHbl «Opraiu3anusi 1 HOpMHPOBaHHe TPYAa» B GOPMHUPOBAHMM KOMIeTeHIMi BHIMYCKHUKA:

CoCTaBIISONIUE PE3YIBTATOB 00yUCHHS

Kog
HaunmeHnoBaHue KOMIIETEHITNN HaumenoBanue
KOMIIETCHIIMH Kon
TK(Y)- Brnaneer meronamu onperneneHus ONTUMAIbHBIX TEXHOIOTHIECKUX PEKUMOB PabOThI
CrnocoOHOCTh IPUHUMATH KOHKPETHBIE | 4 B2 060py/10BaHH
TEXHUYECKHUE PEIICHHs TIPU pa3paboTKe
K (Y )4 TEXHOJIOTHYECKUX IPOLIECCOB, BBIOH- MK(Y)- YMeer onpenensaTh XapakTep ABMKEHUS KUIKOCTEH U ra30B; XapaKTEPUCTUKU MTPOIIECCOB
¥)- paTh TEXHUUECKUE CPECTBA U TexHono- | 4.Y2 TEIUIO- ¥ MACCOIepeaadn; PACCUUTHIBATH MTapaMeTPhl
THH C yYETOM 3KOJIOTMYECKUX MOCIIE-
CTBHIA HIX TIPUMEHEHHS TIK(Y)- 3HaeT OCHOBBI TEOPUH MEPEHOCA UMITYIIbCA, TEIIA U MACChI; TEOPHUH TEIIJIO- U MacComepe-
4.32 JlayM, TUIIOBBIE IIPOLIECCHI, allllapaThl U METO/ABI UX pacyera
TK(Y)- Bitazeer meronaMu pacuera M aHaJIM3a MPOLIECCOB B XUMUYECKUX alapaTax, METOIaMHU
8.B1 BBIOOpa XMMHYCCKUX aIlllapaToB
TIK(Y)- YMeeT BEIOMpATDH THIT alTiapaTa ¥ BEITIOIHATE pacueT TEXHOJIOTHYECKAX TTapaMeTPOB;
I'0TOBHOCTB K OCBOCHHUIO U 3KCILTyaTa-
IK(Y)-8 8.Y1 OTIPEIENIATH ONTUMAJIEHBIC ITapaMeTPHI IIpoIecca
LMY BHOBb BBOJIUMOI'O 000pY/JOBaHUS
TIK(Y) 3HaeT OCHOBBI TEOPHUHU IPOLIECCA B XMMUYECKOM aIiiapare, METOIUKY BbIOOpa U pacuera
231 IPOLIECCa; PEAKLIMOHHBIE MPOLIECCH U PEAKTOPhl XUMUUYECKOH U HE(PTEXUMHUUIECKOI Tex-
' HOJIOTHH
TK(Y)- Biianeer HaBbIKAMU TPOECKTUPOBAHUS MIPOCTEHIINX aMapaTOB XUMUYECKOU P OMBILLLICH-
9.B4 HOCTH,
CriocoOHOCTh aHAJIM3UPOBATH TEXHUUE-
TTK(Y)-9 CKYIO IOKyMEHTAIuIo, mogoupats 06o- | ITK(Y)- YMeer aHanM3upOBaTh TEXHUYECKYIO JOKYMEHTAIIUIO, BEIOWPATh anmapaTypy A KOH-
pyAoBaHHE, TOTOBUTH 3asBKU Ha pHoo- | 9.Y4 KPETHOI'0 XUMHUKO-TEXHOIOTMYECKOr 0 IpoLecca
pereHre U peMOHT 000pYAOBaHUS
MHK(Y)- 3HaeT BUbl TEXHUYECKON JOKYMEHTALMH, KaTaJIOrOB TEXHOJIOIMYECKOro 000pyI0BaHUS
9.34 ¥ 3a51BOK Ha MPUOOPETEHNE U PEMOHT 000py10BaHUS




2. Iloka3zareiu u METOAbI OLICHUBAHUSA

HnaHupyeMble pPe3yJabTaThbl Oﬁy'-leHl/lﬂ Mo THCHHIIJIHHE KOH KOHTPOJIHPY- HaumeHnoBanue pa3aeia THCHUNINHBI MeTO)JLl OIICHHUBAHHUSA
Kon HanmenoBanue eMOoii KOMIeTeH- (OLeHOYHbIE MEPOTIPUSATHS)
M (WM ee ya-
CTH)
PO 1 Brnaners 6a30BBIMU 3HAHUSMU B 00JTACTH THIPABIIUKH, ITEpe- TK(Y)-4 Pazmen (Momynp) 1. OCHOBHBIE 3aKOHOMEPHOCTH e TecTupoBaHue
HOCa TeIlIa, MacChl U UMITYJbCa, (PU3NKO-XUMHYECKUMH OCHO- MPOLIECCOB U OOLLIME NPUHIKIIBI PACYETA AlIapaToB; e UuauBuayansHOE qOMalll-
BAMM MPOIIECCOB, TIPOXO/IANINX B aNlapaTax XMMHYECKHX MPo- TIK(Y)-8 Passien (Mozyrb) 2. 'MapOMEXaHUYECKHE NPOLECCHI | Hee 3a/aHue
M3BOJICTB u anmapartsl; Paznen (Monyns) 3. Pasnenenue Heon- e Pemenue 3a1au
HOpoAHBIX cucTeM; Pasgen (Monyns) 4. Temnoo6- e 3awmra naGopaTopHoii pa-
MEHHbIE MPOIIeCCHI U anmapaTsl; Pasaen (Moayns) 5. GOTEI
Xumudeckue n OMOXUMHYECKUE peakTopbl; Pazmen o Komioksnym
(Moxyne) 6. Bemapusanwme; Paszmen (Momyis)7. o DK3aMeH
MaccooOMeHHbIEe TIPOLIECCHI M allapaThl
PJI 2 [TpuMeHsTh 3HAHMS 3aKOHOB THIIPABINKH, TIEpeHOca Teria, IK(VY)-4 Paznen (momyns) 1. OcHOBHBIE 3aKOHOMEPHOCTH e TecTupoBanue
Macchl, UMITyJbCa JJIs PAcUeTa U aHAJIM3a aIlllapaToB U IPOXO- TPOILIECCOB 1 OOIIKE MPUHIIAIIBI PACUETa AINapaTos; e MungusuayanbHOE JOMANI-
JAINX B HUX XUMHMKO-TEXHOJIOTMYECKUX HPOIECCOB. TK(Y)-9 Pazsien (momys) 2. I'upoMexaHHYECKHE MPOLIECCHI Hee 3a/1aHne
u anmapartel, Pa3nen (Mmonyne) 3. Paznenenue Heon- e Pemenue 3ama4
HOponHbIX cucteM; Pasznen (momynb) 4. Temnoo0- e 3awmmra maGoparopHoii pa-
MEHHBIE NPOLIECCHI ¥ anmnapaTel; Pasgen (mogyns) 5. GOTEIL

XuMuueckue 1 OMOXUMHYECKHE peakTopsl; Pasmen
(Mmomyne) 6. BremapuBanme; Pazmen (Momyns)7.
MaccooOMEHHBIE MPOLIECCHI U aNapaThl

e KomrokBuym
e Dk3aMeH

3. Ixajnaa oueHuBaAHUA
[Topsimok opraHu3anuy OLIEHUBAHUS PE3YJIbTATOB 00YUEHUSI B YHUBEPCUTETE PErIAMEHTHPYETCS OTACIbHBIM JIOKAJIbHBIM HOPMATHBHBIM akTOM — «CH-
cTeMa OIICHUBaHUS pe3yabTaToB 00ydeHHs B TOMCKOM MoJUTeXHUYecKoM yHuBepcuteTe (CucreMa oneHuBaHus)» (B AeiicTByromei penakiuu). Hc-
MOJIb3YyeTCsl OATbHO-PEUTHHTOBAs CUCTEMAa OLICHUBAHUS PE3yIbTaTOB 0OyueHHs. MToropas omeHka (TpagullMOHHAs U JIUTEPHAs) IO BUIAM Y4eOHOM
nestrensHOCTH (M3ydenue aucuurnd, YUPC, HUPC, kypcoBoe npoeKTupoBaHKe, MPAKTUKH) OMIPEIesieTcs CyMMOM 0allioB MO pe3yibTaTaM TeKYIIETro
KOHTPOJISI U TPOMEKYTOYHOM aTTecTanuy (MTOroBasi peUTHHroBas olleHka - MakcuMym 100 6amioB).

PacnpeneneHI/Ie OCHOBHBIX U JOIMOJHUTCIIBHBIX OasuIoB 3a OLCHOYHBIC MCPOIIPUATUA TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ arTecTralu yCTaHaBJINBa-
CTCA KAJICHAAPHBIM peﬁTHHF—HHaHOM JUCIUITIIMHBI.



PGKOMCHHyeMaH mIKaJjia JJIs1 OTACIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOTI'O M TCKYIICT'O KOHTPOJIA

% BBINMOJHEHNS 32-
JAHUST

CooTBeTcTBHE Tpaaunu-

OHHOI1 OLIEHKe

Omnpenenenue OEHKH

90%+100% «OTnuaHO» OTIUYHOE TIOHUMaHHKE TIPEIMETa, BCECTOPOHHUE 3HAHMS, OTIMYHBIC YMEHUS M BJIAJICHUE OIBITOM MPAKTHYCCKON ESTeIBHOCTH, HEOOX O TH-
MBIE Pe3yJIbTaThl 00Y4YCHHUS CHOPMHUPOBAHBI, X KAYECTBO OIEHEHO KOJIMYECTBOM 0aJUIOB, OJH3KUM K MAKCHUMAJIEHOMY

70% - 89% «Xopouio» JloctaTouHO TOJTHOE TOHUMAaHUE NPeIMETa, XOPOIE 3HAHNUS, YMEHHS U OTIBIT IPAKTUUECKOH NEITeIbHOCTH, HEOOXOIMMBIE PE3YIIbTATHI 00Y-
YeHUs CPOPMHUPOBAHBI, KAYSCTBO HY OJHOTO U3 HUX HE OIICHEHO MUHUMAJBHBIM KOJIIMYECTBOM 0aJIIIOB

55% - 69% «Y OBILY» [IpuemieMoe MOHUMaHKE TPEMETA, YIOBICTBOPUTEIBHBIC 3HAHUSI, YMEHUS H OIBIT PAKTUUCCKOM JICSITEIBHOCTH, HEOOX OMMBIC PE3YyITbTAThI

06yquI/151 C(l)OpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPLIX M3 HUX OUCHEHO MUHUMAJIbHBIM KOJIMYCCTBOM GasuioB

0% - 54%

«Heynosn.»

PeByJ'IBTaTBI O6y‘IeHI/IH HE COOTBETCTBYIOT MUHUMAJILHO NTOCTATOYHLIM TpeGOBaHI/IHM

[IIxayia 151 OLIEHOYHBIX MEPOIPUATHI dK3aMEHa

% BBINOJIHEHUs 32-| Jk3amMeH, |[CoOTBeTCTBHE TPAIUIH-|
JAaHUH JK3aMeHa a1 OHHOI OLleHKe Onpeneaenne onenicn
90%+100% 18 +20 «OTINYHO» OTnu4HOE TOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUSA, OTJINYHbIE YMEHUS U BJIaJICHUE OIBITOM NPAKTUYECKOH e TeITbHOCTH,
HEoOXOIMMBIE Pe3yNIbTaThl 00yUeHUs1 ChOPMHUPOBAHBI, UX KAYECTBO OI[EHEHO KOJIMUYECTBOM 0aJUIOB, OJIM3KMM K MAKCUMAJIBHOMY
70% - 89% 1417 «Xopouio» JlocTaTouHO MOJHOE MOHUMAaHKE PeaMeTa, XOPOIINe 3HAHMS, YMEHHUS U OTBIT MPAaKTHYECKOH ASSATENLHOCTH, HEOOXOUMBIE pe-
3yAbTaThl 00y4eHus chOPMUPOBAHBI, KAYECTBO HA OJHOTO U3 HUX HE OLICHCHO MUHUMAJIbHBIM KOJIMYECTBOM 0alioB
55% - 69% 11+13 «Y 10B11.» [Mpuemiemoe noHMMaHue NpeMETa, YAOBICTBOPUTEIbHBIC 3HAHNSA, YMEHHUS U OIBIT IIPAKTUYECKOH ASATENbHOCTH, HEOOX OIMBbIE
[pe3yabTaThl 00y4eHUs ChOPMUPOBAHBI, KaUeCTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0alioB
0% - 54% 0+10 «Heynosi.» Pe3ynbTaThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBAHMAM




4. llepeyeHb THNOBBIX 33/IaHUI

OueHo4yHbIe MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3auaﬂm‘/i

1.

TectupoBanue

1. YkaxxuTe mpaBUIbHOE COOTHOIIIEHUE MKy AaBieHusiMu P1, P2, P3 Bo BpeMst TeueHus BOABI IO Tpydam

Pa3HOM IJIOMIAIM MOTIEPEUHOTO cedeHus Si, Sau S3(cMm. puc.)?
Py

a) P1 =P, <P;

b) P;>P,>P;

C) Pi=P>=P;

d) P >P,>P;

2. OAHO KOJIEHO COOOIIAOIIMXCS COCYIOB 3al0JHEHO BOJIOH, a BTOpOoe — KepocuHOM. KakoBo cooTHOIIIE-
Hue BbICOT cTos100B BoibI (hi) u kepocuna (h2), eciu MIOTHOCTH BOJIbI U KEPOCHHA PaBHBI COOTBETCTBEHHO

ps=1000 kr/m° 1 p=800 kr/m>?

a) 09
b) 1

c) 0,8
d 1,2

3. CBHUHLIOBBIM U QIFOMUHHUEBBIN IAPUKU OJIMHAKOBOW MacChl OMyIIEHbI B Boay. ConocTaBbTe CUIbl ApXuU-
MeJa, IeUCTBYIOIINE HA IIApUKH, €CIIU IUIOTHOCTh cBUHLA p1=11400 KI/M>, IUIOTHOCTD QJFOMHHHS p2=2700

Kr/m>

a) Fi1=472F
b) F.=4,2F;
c) F=2,1F,

d Fi=2,1F;
e)




OIIeHO‘lele MEpONnpUATHIA Hpumepm THIIOBBIX KOHTPOJBHBIX 3211121Hl/lﬁ

WuauBuyaibHOE TOMAIITHEES 1. Ha tpybomnpoBose muamerpom D mMeercs mmaBHbIN niepexon Ha auametp d (puc. ).
3aJaHuc

Pucynok 1

TTo tpy6onposony npu 20 °C nogaércs Bozayx. [notHocTs Bozayxa mpu 20 °C cocrapisier 1,26 xr/m>. OTKpHITHIA B atMocdepy
U-00pa3Hblii BOASHONW MaHOMETp, YCTaHOBJICHHBIH Ha NIMPOKOM YacTH TPyOOIpoBo/ia, MOKa3hIBaeT H30BITOUHOE JIABJICHHAE TpY-
GorpoBoje, paBHoe Pi. KakoBo OyzeT mokasanue Takoro ke MaHOMETpa Ha y3Ko# yact TpyoonpoBona? ConpoTHBICHHEM Ipe-
HeOpeub. ATMochepHoe aapieHue 750 MM pt cT. McxoaHbIe JaHHBIC A1 3a0aHuUs IPUBEICHBI B TAOIHUIIE.

BapuanTs! 3aanui




OueHo4yHble MEPONPUATHS IIpuMepb! THNOBBIX KOHTPOJIbHBIX 3aIaHHi
Ao gapn- Tas Ton | { ds, |e, M| n a, |L,m| Py,
aHTa °C | kr/(mic) | Mm rpaa Krele
1 Vrnekmcnsmiras | 73 30 100 | 0.7 4 90 | 90 2
2 Bosgyx 180 15 100 | 1.2 | 3| 30 [150] 3
3 Asor 40 2 50 15 | 5 45 | 60| 4
4 Metan 25 12 50 [0.74 | 4 60 | 45| 1
] Oxmce yrnepoga | 80 15 2 213 15 | 30| 2
6 Ognce asorta 50 20 2 1.5 5 90 | 15| 3
7 Jsyormcs cepur | 180 16 50 | 07 | 4| 30 | 90| 4
8 Jran 45 11 Wso |04 3] 45/ 45] 3
9 Xnop 60 8 25 |02 ] 5 60 | 60| 2
10 Vrmexncaeras | 90 21 50 |04 | 6 o0 | 30| 2
11 Bosayx 200 18 50 18 | 4 30 | 200 4
2 Metan 120 10 25 | 04 | 3 45 | 15] 1
13 Asor 50 11 50 |03 | 5 60 | 90| 3
14 Jeyoxncs cepst | 130 17 25 06 | 6 15 | 45| 4
15 Oxmce yraepoga | 40 18 50 3| 4 90 | 60| 1
16 OxHch asoTa 30 19 100 | 08 | 3 30 | 30| 2
17 I1aH 60 23 25 12 3 45 90| 3
18 Xnop 40 21 30 0.8 6 60 | 45| 2
19 Metan 35 16 30 i 7 90 | 60| 2
20 Bosayx 130 235 100 | 0.7 4 30 | 30| 3
21 Asor 75 21 100 | 04 5 43 60| 25
22 Oxnce asoTa 35 12 30 1.2 3 60 | 45-] 3
23 Jeyoxncs ceput | 230 14 25 15 | 6 90 | 110] 3.5
24 J1aH 335 9 25 0.8 4 30 | 35| 2
2 VYrnexucaeii ras | 60 22 100 | 0.3 ] 43 15| 225
26 Xnop 25 14 50 0.1 4 60 18] 3.5
BapuanTs! 3ananuit
2. Onpenenute pexxuM IBIKEHHUA BOIBI B KaHaie mpu temrepatype 40 °C. MicxomHple taHHBIE I pacyeTa IpHUBEICHBI B
TaOIHUIIE.




OueHo4yHble MEPONPUATHS

IIpuMepb! THIOBBIX KOHTPOJIbHBIX 3aIaHHi

BapuanTsl 3aganuit

Mt ga- | Pacxog |Ceuenme xanana| Pasmeps! kanana Koygdpuunent
PHIH- BO0abl, JANOTIHEHHA Ka-

Ta ale Ha1a

1 g Ksagparmoe 2x2 0.75

2 16 [TpamoyroneHoe a=1,g=2 0.80

3 0.232 [TpamoyronsHOe a=1.2, =04 0.60

4 0.15 Koarsnesoe d1=0.50, d>= 0235 1.00

3 0.17 KeagpatHoe 0.5x0.3 0.73

6 0.72 [TpamoyronsaOe a=18=05 0.60

7 0.685 [IpamoyroneHoe a=12,8=06 0.73

8 0.115 Koasnesoe d1=0.300,B=0.123 1.00

9 1.1 Ksagpatroe 08x08 1.00

10 0.0533 ITpaMoyroneHOe a=098=06 0.90

11 0.096 [Tpamoyronesoe a=1,s=078 0.80

12 0.0075 Koasuesoe di=0.80, d2=22 1.00

13 0,00405 Keagparmoe 0.6x0.6 0.75

14 1.92 [Tpavoyronenoe a=20,8=12 0.80

15 0.465 Kragparnoe 0.7x0.7 1.00

16 0.00151 Komsneroe d =0.50, dz=0.32 1.00

17 0.455 Keagparsoe 09x09 0.75 L\J
18 3.25 [Ipamoyromeaoe a=16,8=20 0.83

19 0.735 Keagparmoe 0.7x0.7 1.00

20 0.0020 Komsuesoe d1=0.60. dr=0.32 1.00

2 0314 Ksagparnoe 06x06 0.80

22 1.65 [TpamoyromeHOe a=20,8=10 0.75

23 045 Ksagpatnoe 0.75x0.75 0.50

24 0.50 Koasnesoe d1=0.90, d2=032 1.00

25 1.87 KBATpataoe 12x12 1.00

26 3.24 [Tpavoyroneroe a=1.8,5=12 1.00

Pemenue 3amau 3amanue 1.
1. Haiitn CKOPOCTH rasda U ’KUJKOCTU B XOJIOAUJIBHUKEC, €CJIIN U3BCCTHO, YTO XOJIOAUJIIBHHUK COCTOUT H3

JIBYX KOHLEHTPUYECKUX CTABHBIX TpYO AuameTpoMm 29x2,5 mm u 54x2,5 mm. Ilo BHyTpeHHeH TpyoOe
npotekarot 3,73 T/4 paccosa mIOTHOCTBIO 1150 kr/m>. B MeKTpyOHOM NpOCTpaHCTBE MPoXoauT 160




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 3auaﬂm‘/i

KI'/d Ta3a IO/ JaBIEHUEM Pase=3 Kre/em? (~0,3 Mna) npu cpeaneit emneparype 0°C. IlnoTHOCTS raza
pu 0°C 1 760 MM pr. cT. paBHa 1,2 Kr/m>.

W3 otBepcTus quamerpoM 10 MM B J1HE OTKpBITOro 0aka, B KOTOPOM IOJEPHKUBAETCS OCTOSHHBIN
YPOBEHb KHUIKOCTH BbICOTO 900 MM, BhITeKaeT 750 qM° xuaKoCTH B yac. OnpeneuTh Ko3QpOUIHeHT
pacxojna. Yepe3 CKOJIbKO BPEMEHH OTIOPOKHHUTCS 0aK, €CJIM MPEKPaTUTh MOJIady B HETO >KUJIKOCTU?
Huametp 6axa 800 mm.

3aganue 2.

OnpenenuTh MPUTOK BOJIBI B 0aK, €CJIM U3BECTHO, YTO B HATMIOPHBIM 0aK C IJIONIAIBIO MTOMIEPEYHOTO
ceueHnst 3 M> mpuTeKaeT Boja. B 1He 6aka MMmeercs cryckHoe oTBepcTue. IIpH ycTaHOBHBIIEMCS
TEUECHHH PacXo]l Yepe3 OTBEPCTHUE PABEH MPUTOKY U YPOBEHB BOJbI YCTAHABJIMBAETCS Ha BBICOTE 1 M.
Ecnm mpexpatuth MpUTOK BOJIBI, YPOBEHH €€ OyeT moHmxkaThes 1 yepe3 100 ¢ 6ak onmopoKHUTCS

OnpenenuTh MOTEPIO AABICHUS HA TPEHUE B CBUHLOBOM 3MEEBHKE, IO KOTOpPOMY npoTekaer 60%-
Hasl CepHas KUCIoTa co ckopocThio 0,7 m/c ipu cpenneit Temmneparype 55°C. [IpuHATH MakcUMab-
HYIO IIIEPOXOBATOCTh CBHHIIOBBIX TpyO 1o Tadu. XII. BHyrpennuii muamerp TpyOsl 3MeeBuka 50 M,
nuameTp BuTKa 3MeeBrka 800 Mm, unciio BUTKoB 20. JITMHY 3MeeBUKa ONIPEACTUTh TPUOIMKEHHO 110
YHCIIy BUTKOB U UX IUAMETPY.

3ammTa 1abopaTopHON pabOThI

[am—

bl

Bomnpocsr:

Llens mabopaTopHOit pabOTHI.
Onucanue nopsiika BHIIOJHEHUS paOOTHI.
Onucanue pe3yapTaToB pabOTHI.

Komnokuym

—

»

BOHpOCBI K KOJUJIOKBUYMY «OCHOBBI T'uaApaBIUdKNA»
H{I/II{KOCTL. IlonsTHE KUIKOCTH. OCHOBHEBIE (1)I/ISI/I‘I€CKI/IG XapPaKTCPHUCTUKHU KUJIKOCTH.
IlonsTHe maBaeHUS. Z[aBJ'ICHI/Ie KUJIKOCTHU HAa THO U CTCHKU COCYya. J 2910703070003 HU3MCPCHUS JaBJICHUS.
I HApOCTaTHUKA. OcHoBHOE YPaBHCHUC THAPOCTATUKU U €0 NMPUMCHCHUC B MHXCHCPHBIX pacdyeTax
(HpI/IHLII/IH coo6ma10umxc;1 COCYIOB, OIIPEACICHUC YPOBHA KHUAKOCTHU B 3aKPBITBIX PE3CpBYyapax,
IMPUHIHAIT pa6OTH TUAPaBINYCCKUX MaIJ_II/IH).
I NIPpOJUHAMUKA. OcHOBHBIC XapaKTCPUCTUKHU ABUKCHUSA ) KUIAKOCTH!




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 3211121Hl/lﬁ

- CkopocTh U pacxo KUJIKOCTH;
- TI'mppaBnuyeckuii paauyc M SKBUBAJICHTHBIM 1UaMETD;
- YCTaHOBHBIIMICS, HEYCTAHOBUBIINNCS ITIOTOKH.

5. I'mpponuHamMuyecKue peXKUMbl IBWKEHHUS KUIAKOCTU. PacnpeneneHue CKOpOCTEN MO CEYEHUIO I10-
TOKa.

6. YpaBHEHHE HEPA3PHIBHOCTH (CILIOMIHOCTH ) TIOTOKA.

7. DHepreTH4eckuil 6amaHC MOTOKA JKUIKOCTH. Y paBHeHUE bepHysuin s uieaibHOM U pealbHOM KUJI-
KOCTH, €r0 TPaKTOBKa U rpaduyeckas MHTEPIpETaIusl.

8. Ilpumepsl mpakTHueckoro npumeHeHust ypaBHeHus beprymmu. (duddepennmanbHbiii MaHOMETD,
HEBMaTU4eCcKHe TPYyOKH, APOCCENbHbIE TPHUOOPHI).

9. Tlotepsiaubiii Harop. COMPOTUBIICHUSI, BOZHUKAIOIIUE HA TTYTH ABUKEHUS )KUIKOCTH IO CETU: COTIPO-
THUBJICHHE TPEHUS, MECTHBIE CONTPOTUBIICHUSI.

10. MeToapl pacdeTa MOTEPSTHHOTO HANOpa U JaBJICHUS B TPYOOIPOBOIAX.

11. CeTb, OHATHE CETH, XapaAKTEPUCTHKA CETH.

12. ITox6op Hacoca 1st IepeKaYMBaAHUS KUTKOCTH.

OK3aMeH Tembl 151 TOATOTOBKHU K AK3aMEHY:
Omnpenenenre ruipaBInueCcKUX COMPOTUBIICHU B TPYOOIIPOBOIE

1. Yto m3yuaet Hayka «[ mapasiaukay? CocTaBisiomue 4acTu «I uIpaBIuKm.

2. Tlonsarue xuakocTtu B «[ mapasmuke». OCHOBHBIC (PU3NUYECKUE XapAKTECPUCTUKH KUIAKOCTH M UX pa3-
MepHOCTH (B «CI»).

3. OcHOBHOE ypaBHEHHE I'MJIPOCTATUKYU U €r0 UCIOJIb30BaHUE B MHKEHEPHBIX pacyeTax.

4. JuddepennuanbHoe ypaBHEHUE CIUIOMIHOCTH MOTOKA. Y PaBHEHUSI pacXoJa *KHUAKOCTH.

5. Pexumsbl nBwkeHus (TeueHus) xunkoctu. Kpurepuii PeitHosbica. OU3MYECKUN CMBICT KpUTEPUS
Pelinonpaca.

6. VYpaBHenue bepHyiu (U1 HI€aNbHON U peanbHOMN )KUIKOCTH).

7. IloTepstHHBIN HAMOP HA MYTH ABUKEHUS )KUAKOCTU. [loTepu Hanopa Ha TPEHHUE U MECTHOE COTPOTHUB-
JICHUSL.

8. Ilpaktuyeckue nmpusoxkeHus: ypaBHeHus: bepuysnu (nmueBMatudeckue Tpyoku, nuddepeHnnanbHbIi
MaHOMETp, IpOcCeTbHbIE TPUOOPHI).

9. Certb, NIOHATHE CETU, XAPAKTEPUCTUKA CETH.

10. Hacocel. OcHOBHBIE TapaMeTpbl paboThl Hacoca. L{eHTpoOekHbIe HACOCHI.

11. PacueT MOIIHOCTH ABUTATEls HacOCa.

12. Tlonbop Hacoca a1 paboThl HA JTAHHYIO CETh.
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Termmonepenava
DeMeHTapHbIE CIIOCOOBI ITepeiauu Teruia (TeTI0NPOBOIHOCTh, KOHBEKIIUS, TyYUCTHIH TETIIO0OMEH).
Temmonocurenu. Buapl TEMIOHOCUTENEN U UX UCTIOJIB30BAHUE B TEIUIOBBIX MPOLECCAX.
OcHoBHble NOHATUA U ompeneneHus. Ou3nueckuil CMbICII BEIUYMH U Pa3MEPHOCTh: KOJMYECTBO
TEIUIa, TEMJIOBOM MOTOK, YAEJIbHBIM TEIIOBOM MOTOK (TEIJIOBasi Harpy3Ka), TEINIOEMKOCTb, SHTaJIb-
nusl, CPeAHssl pa3HOCTh TEMIIEPATyp Ui PA3IMYHBIX CXEM OTHOCHUTEIbHO JABWKEHUS TEIJIOHOCHUTE-
JeH, CKphITast TEIIoTa MapooOpa30BaHus, IKBUBAJICHTHBIN AUaMETP.
OcHoOBHbIE 3aKOHBI TeILIONEpeauu (YpaBHEHNE TEIIONPOBOJIHOCTH I OJTHOCIOMHBIX, MHOTOCIIOM-
HBIX TUIOCKUX U HUJIMHIPUYECKUX CTEHOK).
KoHBekTHBHOE ypaBHEHHE TEIUIOOT/Aa4uH; YypaBHEHHE Teruionepeaaun. TemioBele OaaHChl polecca
TEIUIoNepeIayu.
KoHcrpykiuu TennooOMeHHBIX anmnapaToB
Cymika

duznyecKkue OCHOBBI ITpolecca CYIIKH. J[BrxKyas cuiia mpoiecca CymKH.

Buapl cymiku, uX mpuHIMITAATBLHAS OCHOBA.

@DopMBI CBSI3U BJIarH C MaTEepHAioM, BIUSHIE (OPM CBSI3U BJIard Ha CKOPOCTh CYIIKH.

OcHoBHbIE TapaMeTpPhI BIAKHOTO BO3/AyXa U UX M300paxeHue Ha [-x auarpamme.

CXxeMBblI CYIIIKH U X U300pakeHne Ha [-x nuarpamme (B TEOPETUUYECKOM CYITUIIKE):

a. TpOCTas CYIKa;

b. cymika ¢ 10NOJHUTENbHBIM MOJOTPEBOM BO3/yXa B CYIIUIIKE;

C. CYIIKa C MPOMEXKYTOYHBIM MOJIOTPEBOM BO3AYXa;

d. cymika c yaCTHUHOM peuupKyssueil oTpaboTaHHOTO BO3AYXa;

JetictButenbHas cymuika. M3o0pakeHue nporecca cymkuy Ha [-X guarpaMmme B 1eHCTBUTEIIbHON

CYLINJIKE.

KoHcTrpykiuu cymminok:
bapabannas cymumnika;
Kamepnas cymmika;
JleHTOYHAs CYIINIIKA;
Cymmika KUIsImero cios;

e BanbloBbIE CYIIUIKH.
CpaBHUTENBHBIN aHATU3 Pa0OTHI CYIIHIIOK.
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Brimapusanue
JIBmkymiasi cuiia mpouecca BeinapuBanus. O0mas ¥ noje3Hasl pa3HOCTH TEMIEpaTyp IpU MPOCTOM
BEITIAPUBaHUU.
TemnepatypHble noTepu, UX ¢puznyeckas cymHocTs. CriocoObl pacueTa Hux.
OpnnokopnycHoe BbinapuBanue. CriocoObl BbinapuBaHusi. MatepuasibHbIN U TEIJIOBOW OanaHChl AJs
OJTHOKOPITYCHOTO BBITIAPUBAHMS.
[ToBepXHOCTh HarpeBa KUIATHIIEHUKOB. PacdeT moBepXHOCTH Harpesa.
MHorokopirycHoe BbapuBanue. CyIIHOCTh MHOTOKOPITYCHOTO BbITTapuBaHus. CXeMBl MHOTOKOD-
MYCHBIX BbINApHBIX ycTaHOBOK (MBY). Ux cpaBHeHue. Ananu3 pabotel. OO11as 1 noje3Has pasHo-
CTH TeMIIepaTyp Py MHOTOKOPITYCHOM BBITAPHBAHUN. MaTepHallbHBIN U TEIUIOBOW OaTaHCHI.
VYcTpoiicTBO U MPUHIMI PabOTHI BBIMAPHBIX alapaToB
Macconepenaua

Maccomnepemaua. O01re MOHITHS U ONpeAesieHns. Buasl mpo1ieccoB Macconepeaum.
VYcnosusa paBHoBecusi mpu macconepenade. [IpaBuno da3 'm66ca. CriocoObl BeIpaKeHUsI COCTaBa
¢a3. 3akonbl ¢azoBoro paBHoBecus. JIMHUS paBHOBECHSI.
MarepuanpHbiil 6anaHc porecca Maccornepenaaun. Paboune mmann. Ux rpadpuueckoe nzoOpaxeHue
Ha y-x quarpamme. Hampasiienue u IBIKyIIas cuiia mpolecca Maccornepeaayu.
Kunernka maccooOMeHHbIX miporieccoB. | 3akon @uka. Ero tpakroBka. Koaddunuent monexymsp-
HOM muddy3un.
KonBekTuBHBIN niepeHoc BemecTa. [AuddepeHimaibsaoe ypaBHEHHE KOHBEKTUBHOTO MaccoOOOMeHa
(IT 3axon duka). AHanm3 aud. ypaBHEHUMH.
YpaBHeHus maccooTnauu, Macconepenadu. CBs3b Mex 1y KodhhuueHTaMi MacCoOTIa4l U Macco-
nepegayu.
Kononnas annapatypa:

® TIOBEPXHOCTHBIE a0CcOpOepHI;

e alcopOepsl CO CTYMEHYAThIM KOHTAKTOM (as3;

® YCTPOMCTBO KOHTAKTUPYIOIIUX AJIEMEHTOB;

® ammaparthbl C OPraHW30BaHHBIM U HEOPraHU30BAHHBIM MEPEIUBOM KUAKOU (hasbl.
Pextuduxarus. CynHocTh NpoLeccoB:

® [IPOCTOM NEPErOHKHU;

® [IEPEroHKu c JeduiermManuei;

e pekTuduUKanuy.
8.1. [punrun pextudukanmu, -x 1uarpaMmma.
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8.2. ®nermoBoe uncino. Ero Bausiaue Ha npouecc pektudukanuu. JlonymeHus npu pacyerax B pek-
TU(UKAIAH
8.3. JIunus paBHOBecHUs M paboune TUHUN MPOIIecca PEKTH(PHKAIIHH.
8.4. Onpenenenue BoicoThl KoyoHHKI (onpenenenne YEIL, BEII), (ucronbs3oBatk rpadudeckuii cro-
co0 omnpezeneHus Yucia Tapeiok).

9. Tlepmoamueckas u HenpepbIBHAS peKTHUKaIus. CyIIHOCTh KaXI0TO criocoda. TermmoBoit u Marepu-
aJbHBIN OaJaHCHI.

1. Meroanuyeckue yKka3aHus 1o npoig

e1ype oleHUBAHUS

OueHoYHble MEPONIPUSATHS

l'[pouellypa IMPOBEACHHUS OLCHOYHOI'O MEPONIPUATHS U HeOﬁXO}Il/lMLIe METOAUYCCKHE YKAa3aHUsA

1.

TectupoBanue

TectupoBaHue MPOBOJAMUTCS MOCIE U3YYEHUSI TEOPETUUECKOTO MaTepHalia KaXA0W TeMbl TUCHHUIUIMHBL. Te-
CTHUpPOBaHUE MPOBOAUTCA B KOMIIBIOTEPHON Wi ncbMeHHON (opme. [Ipu nmuceMenHoON Gopme TecTupoBa-
HHS TECT COACPKUT 6 BAPUAHTOB, KAXKAbIA BAPUAHT COCTOUT U3 S5 BOMPOCOB, IPH KOMIBIOTEPHOM TECTHUPO-
BaHUH BHIOOP BapHaHTa M BOMPOCOB MPOUCXOIUT aBTOMATHUIECKH.

Kputepuu oneHrBaHUS TECTUPOBAHMS:

Kpurepwmii 0,6 - 1 6amna 0,5-0,1 6amna | 0 GayutoB Hroro
[IpaBunbubli  oTBeT [HacTryHO npaBuiibHbIIHE NpaBUIbHBIA OTBET]

Ha BOIIPOC TECTOBOTO [0TBET  HA  BOIPOC[BOMNPOC TECTOBOTO 5 6anyos
3aganus [TECTOBOTO 3aTaHHs aJlaHus

MakcumanbHbIN 0asuT 3a TECTHpOBaHKE 5 OAIOB. TeCcT CYUTAETCs YCIEITHO BBITIOJIHEHHBIM TIPH TOJTyde-
HUU CTyJIeHTOM 3 6aJIoB.

HtoroBasi omeHKa 3a CEMECTp PAacCUMTHIBACTCS HAa OCHOBE IMOJIYYECHHOW CyMMBI OajsioB B pe3yjIbTaTe
TEKYIIET0 KOHTPOJISI, U 0aJTOB, HAOPAHHBIX MPHU 3AKITFOYUTEIILHOM KOHTPOJIE 3HAaHUH Ha SK3aMEHE.

1. Beinonuenue
TECTOBBIX 3aJJaHUM

NHnuBuayanpHOE TOMaIIHee
3alaHue

Jlnst Gostee TiTyOOKOM MpopabOTKH MaTepHayia JUCIUIUTMHBI HEOOXOIMMO BBITTOTHEHUE WHIUBHIYAIbHBIX
JOMAIITHUX 33JIJaHUH, KOTOPbIE IIOMOTYT CTYJIEHTY MPHOOPECTH HEOOXOANMbIE TPAKTHUECKHE HABBIKH.
WNunuBuayanbHble JOMaIIHUE 3aJaHUS SBISIOTCS 0053aTENbHBIMU JIJIS1 BBIIOJIHEHHUS, M HEBBITIOJIHEHUE XOTS
Obl OJHOTO W3 HHX, SBJSIETCS OCHOBAaHMEM [yl HE JOMYyCKa CTyAEHTAa K WTOTOBOM aTTeCTallUd IIO
JUACIUTUIMHE.

WunuBuayanbHble 3aaHds  CHOCOOCTBYIOT — YIUIYOJEHHOMY HW3YYEHHIO TEOPETUYECKUX BOMPOCOB
OpraHu3alii W HOPMHUPOBAHMUS Tpylda U SBISIOTCA OCHOBOW [JJisi TPOBEPKU CTENEHH YCBOCHHS
NPUOOPETEHHBIX 3HAHUHN U TOCTIKEHUS Pe3yNIbTaTOB MO JUCIHUILINHE.

Jl711 paBHOMEPHOTO TMJIAaHUPOBAHUS CAMOCTOSITENILHON pabOThI CTY/IEHTA, CTYJCHT MOJy4aeT METOINIECKHE

YKa3aHUud K KYpPCOBOMY IPOCKTY U KaﬂeHI[apHLIﬁ IUIaH AJUCHUIINIMHBI, C YKa3aHWEM JOaT Ui CHa4du
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WHAMBUIYAIbHBIX 3aJaHuid. IHAMBHUyanbHbBIC 33JaHUs BBITIOJIHSIIOTCS CAMOCTOSITENILHO U O0(OPMIISIOTCS B
otuet. B garel ciaum 3aaHmid, pernoaaBaTesib CoOOMpaeT WHANBUYaIbHBIC 33/1aHUS, TIPOBEPSAET UX U CTABUT
pocnuck, eciu padoTa 3a4TeHa, He 3aKOHYEHHbIE PAOOTHI HE 3aUMTBHIBAIOTCS, 10Pa0ATHIBAIOTCS U CIAIOTCS
3aHOBO.

NHpuBuayanbHble JOMAIIHUE 3aJaHUs BBIINOJHAKOTCA CTYAEHTOM IO KaXKIOM TeMe AMCLUIUIMHBL M
COOTBETCTBYIOT KaJ€HAAPHOMY PEUTHHT IIJIaHY JUCLUIIJIUHBL.

Kpurepun oneHuBaHus 3a1aHMil:

Kpurepwmii 3-4 Gamna 1-2 Ganna 0 GasioB
3a7aHKe BBIMOMHEHO BEPHO, B |3a7aHKe BBIMOJIHEHO BEpPHO, B[3aJaHHE BBIMOIHEHO BEPHO, B
MOTHOM Oo0BbeMe, IPOMUCAH [MOJTHOM  00beMe,  YAaCTHYHO[IOIHOM 00beMe, He MpPOIUCaH

1. BBIHOJ'IHGHI/IG 3a[[aHPII>i AJITOPUTM BBITIOJIHCHUA |[IPOMNUCAH aJITOPUTM BBINNOJIHCHUAQJITOPUTM BBIITOJTHCHU ]|
3aaHus, CONACPKUT aHANM3 U [3aJ@HUsI, YACTUYHO  COLCPKUT[3AJAHUSA, YACTUYHO COIEPKUT
BHIBO/IbI AHAJIN3 U BBIBO/bI [AHAJIN3 U BBIBO/bI

OTtueT ohopMIIECH 1O TPEOOBAHHUIM
1 CAaH C OIIO3JaHHUEM HE 60]’[66 yeMm
Ha 2 HeIeIn

[IpenogaBaTens oOIlleHWBAET MaHHBIA BHUA paboThl mo 8-OamwtpHOUM cucteme. [lomydeHHbIe Oaybl 3a
BBITIOJTHEHUE HWHIWBHUIYyAJbHBIX JOMAIIHUX 3aJaHWil OTPaKarOTCS B HAKOIUIEHHBIX Oaax CTyAeHTa

COTJIACHO KaJICHJAAPHOTO PEUTHHT IJIaHA JUCITUTUIMHBI.

PaGora cma"Ha C OIO3JaHUEM
OoJsiee yeM Ha JBE HENEIU

2. KagecTBO U cpoku Otyer oopmiieH o
BBITIOJTHEHUST paOOTHI TpeOOBaHMUSIM U CJIaH B CPOK

Pemrenue 3agau

3a11atm pEIIaroTCA Ha MNPAKTUYCCKUX 3aHATUAX. Cnauaia IIPOUCXOAUT OOBSICHEHHE U pEeUHICHUEC 3agad Ha OJOCKE
npernogaBaTeiceM, a 3aTeM CTYACHTAM BBIAAIOTCA 3adaHUs 11 CaMOCTOATCIIBHOI'O PCIICHHSA, KOTOPBIC OLICHHUBACT
npernoaaBaTeib.

3ammTa J1abopaTopHON pabOThI

[IpenonaBaTens MPOBOAUT OLIECHMBAHKE OTYETA MO J1abOpaTOpHOil padoTe:

1. COOTBETCTBHE OTYETA 110 JJAOOPATOPHOM PabOTE MO CTPYKTYPE M COJCPIKAHUIO YCTAHOBJICHHBIM Tpe-
OOBaHMIM;
CTEIICHb BBITTOJIHEHHUE 3aJaHuS;
CTCIICHb COOTBETCTBHS BBITIOJHEHHBIX Pa0OT IIeJIH JJA00OpaTOPHOU padOTHI;
IIPABHIIBHOCTH O()OPMJICHHS OTYETA;
5. COOTBETCTBHE BBIBOJIOB IICJIH PAOOTEHI.
[IpenogaBaTens MPOBOAUT OIIEHUBAHKME 3HAHHUI 00yUaroIIerocs rmo TeMe J1adopaTopHOi paboThI:

e

1. 06yqa10mm71c51 NPpEABABIISACT NPCTIOAABATCIIFO OTUCT,
2. MpernoaaBaTeyib 3a1acT o6yqa10meMyc;1 BOIIPOCHI U 3aCJIYIINBACT OTBCTHI.
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[IpenoaBaTenb OIICHUBACT BBHITIOJHEHHYIO Pa0OTY U OTBETHI HA BOIIPOCHI:

00ydJaronuics 1aeT MpaBUIIbHBIC U MTOJTHBIE OTBETHI HA BCE BOMPOCHI: 5 0aIIOB;
oOyuaroluiicss 0TBEYaeT MpaBWIbHO HE Ha Bce Bompockl (6osee 70 %) mnu naeT HenoJHble
OTBETHI: 4 Oaia;

00OyuaroLuiics 0TBEYAET MPaBUILHO HE Ha Bce BONPOCHI (55-70 %) miu 1aeT HEMoJIHbIE OTBETHI
Ha MHOTHE BOTIPOCHI: 3 Oaia;

00yyaroLuiicss OTBEYaeT HEMPaBUIIBHO HAa MHOTHE BONPOCH! (MeHee 55 %) niM JaeT HenoJHble
OTBETHI Ha OOJIBIIMHCTBO BOIMPOCOB: 2 Oasa.

Komnoksuym

CryneHTsl fensTCs Ha TPyl 1o 3-4 yenoBeka. 3a HEAEIo 0 KOJIJIOKBUYMa CTY/IEHTaM COOOIIatoTCs €ro
tembl. Kaxmas rpynna Oosiee JeTaqbHO TOTOBUTCS MO OJHOW TeMe, B TO K€ BPEMsI BCE H3Y4aroT
PEKOMEHJIOBaHHYIO JIUTEpAaTypy WJIM HalJACHHBIE HMCTOYHWKM HWHPOpManuu 1o Tteme. Ha 3aHsTum
MIpernoaBaTeNb pa3AaeT rpymnnam JIMCThl OyMaru ¢ Ha3BaHHEM OO0CYXIaeMbIX BOIIPOCOB (CHavaja B FPYMIIbI,
KOTOPBIE UX U3y4YaIH JETabHO), AaeTcs 10 MUHYT, TPYNIIBI TE3UCHO (OPMYIUPYIOT OTBET Ha BOIPOC. 3aTeM
JMCTHI TIEPENAIOTCS TI0 YaCOBOW CTPENKE M CTYACHTHI JPYTWX TPYII JOTOJHSIOT OTBET (10 5 MHHYT),
JIBYDKEHUE JIUCTOB IMIPOUCXOIUT 10 KPYTy, IOKa OHM HE BEPHYTCS B IPYIITY, OTBETCTBEHHYIO 32 OJATOTOBKY
JAHHOTO Bompoca. ['pymnmna o3HaKaMJIMBaeTcs ¢ KOMMEHTapUsIMH, HAITMCAHHBIMU B UX JIMCTAX Y4aCTHUKAMHU
JPYruX rpyni. 3aTeM 10 OYepear YYaCTHUKU IPYIIIbI BHICTYNAIOT YCTHO, B CBOEM OTBETE 0000IAIOT CBOE
BUJICHHE BOIpOCA, U MHEHHE Jpyrux rpymmn. [Io okoHYaHMM KpaTKOrO BBICTYIJICHMS IpENoAaBaTellb U
CTYZEHTBI JPYruX TPYMI 3a1at0T BOIIPOCH! U 00CYXJAI0T TeMy. B KOHIle KaXIblii CTY/ICHT U IpenojaBareib
OLICHUBACT aKTUBHOCTh PAbOTHI KaXJOro ojHorpynnHuka mno 10 GamipHON 1mikane. MToromas oleHka
Ka)XXJIOTO CTYJIEHTa CUUTAETCS KaK cpeiHee apu(pMETHYECKOe OT BCEX BBICTABJICHHBIX eMY 0aJlIOB.

OK3aMeH

B paMkax m3ydaeMmbIX pa3zeioB JUCHUILIMHBI OCYLISCTBIISIETCS TEKYyIIee OICHUBAHWE CTEHECHU OCBOCHHS
CTyJICHTaMH M3Y4eHHOTO MaTepHaia. [IpoBepka 0CBOCHHMS JIEKIIMOHHOTO MaTepHasa MIPOBOJUTCS ITyTEM Te-
CTUPOBaHMS, MOCJIe U3ydeHHs TeMbl. [IpoBepka OCBOCHHUS MaTepHaia MPaKTUYECKUX 3aHATUI MTPOBOAUTCS
0 pe3yNnbTaTaM BBINIOJHEHHUS MHUBUAYAJIbHBIX JOMAIIHUX 3aJlaHUH M BBIYMCIICHUS PACUETHBIX Pa3IesioB
KypCOBO paboTHI .

JIOTyCK IO UTOTY TEKYILEr0 KOHTPOJISI PACCUUTHIBAETCS HA OCHOBE CYMMBI 0AJIJIOB, HAOPAHHBIX 33 BCE BU/IBI
OLIEHOYHBIX MepornpusaTHid. JJyis nomycka K 9K3aMeHy CTYAEHTY Heo0XoIMMo Ha0path 55 6amoB u 6osee 1o
BCEM BHJIaM 3aIlJIAHMPOBAHHBIX OLEHOYHBIX MEPOIIPUATHUH.

DK3aMeH MPOBOJUTCS C MOMOIIbI0 KOMIBIOTEPHOI'O WJIM MMCbMEHHOTO UTOTOBOTO TECTUPOBAHMS IO BCEM
paszenaM u3ydyaeMon AUCHUIIINHBIL.
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DKk3aMeHaMoHHbIN O6uset coctout u3 10 BapuanToB. Kaxaplii Bapuant coaepxut 20 BOIIPOCOB B TECTOBOU
(dopme, TpU KOMITBIOTEPHOM UTOTOBOM TECTHPOBAHUH BBHIOODP BapHaHTa U BOIIPOCOB MPOUCXOIUT aBTOMATH-

YECKH.
Kpurepun onennBanus 3x3aMeHa:
Kpurepuit 0,6 - 1 6bamna 0,5-0,1 6ayuta 0 6ayut0B Hroro
[ IpaBrIIBHBIN Yactuuno .
N He  npaBuibHBIN
1. BoimonHeHne  |0TBET Ha BOMPOC [IPABHIIBHBINA OTBET
. OTBET BOIIPOC 40 GamioB
TECTOBBIX 331aHUH TECTOBOTO Ha BOTIPOC
TECTOBOTO 3aJIaHHSI
3aTaHHsT TECTOBOTO 3aJIaHHSI

Maxkcumaneusiii 6aiut 3a sx3amed 40 0auIoB.

HTorosas olieHKa 3a CEMECTP PACCUUTHIBAETCS] HA OCHOBE MOJIYYEHHOW CyMMBI OaJUIOB B pe3yIbTaTe TEKY-

1IEr0 KOHTPOJIsA, U 0asIoB, HAOPAHHBIX MTPH 3aKIIOUYUTEIHLHOM KOHTPOJIE 3HAHUN Ha SK3aMeHe.




MHHHACTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHHUS POCCUCKOM ®EJIEPALIMU

@eﬂepaﬂbHoe TOoCyAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeHBHOG YIPEIKACHUEC BLICIIETO O6pa3OBaHI/I$I

«HAIMOHAJIbHBIN UCCJIEJIOBATEJIbCKUMA TOMCKHI MOJMTEXHUYECKANA YHABEPCHUTET»

KAJIEHIAPHBIN PEVTHHT -IIAH U COMTLIMHBI

2017/2018 y4eOHbIii rox (OCEeHHUIT ceMecTp)

OLIEHKUA Jucrurnaa Jlexmym 32 gac.
. IIpakr.
«lIpoyeccyl u annapamvi Xumuyeckou mexHoio0un» 16 gac.
90 - 100 3aHATHS
«OTIHIHOY A
OaJioB
JIa6. 3aHaTus 32 yac.
80— 89 1o HanpasJyieHuto [8.03.01 Xumuueckas mexnonoaus Bcero ayn.
B 6 80 qac.
aJJIOB paGora
«Xopouio»
C 70 -79 CPC 136 Jac.
OaJioB
D 65 —69 216 qac.
OaJioB
«Y TOBJL.» HUTOTrO
E 35 —64 6 3.e.
OaJioB
3auTeHo P 35 - 100
OaJioB
Heynosnets 0-54
OPHTEIIBHO / F
OaJIoB
HE3auTEHO

Pe3yJII>TaTI>I oﬁyqemm Mo JTUCHMIIJIMHE:

P 1 | Brnamers 0a30BbIME 3HAHUSIMH B 00JIACTH THPABIMKH, IEPSHOCA TEIUIA, MACChl U UMITYNIbCa, (PU3UKO-XUMUYECKUMH OC-

HOBaMHU IIPOLIECCOB, MPOXOAAILIUX B aImaparax OHOTEXHOJIOI HUECKUX TIPpOU3BOJACTB

P12 | IIpuMeHATH 3HAaHHUA 3aKOHOB T'MIPABIIMKH, IEPEHOCA TeIljIa, MACChl, UMITYJIbCa, METOJJOB pacueTa JJisl pelleHus 3a/1a4d pac-

YeTa U aHaAJIKW3a arraparoB U MPOXOAANINX B HUX MPOLECCOB XUMUKO-TEXHOJIOT'MYECKHUX MTPOU3BOCTB.

OueHovHbIE MeEpOoNnpuATUsA:

Jois1 AucuMnJIMH ¢ (pOpMOii KOHTPOJISI — IK3aMeH

OneHo4HbIe MEPONPUSATHS Koun-Bo Bamast
Texkyumii KOHTPOJIb: 60
TK1 | 3amura ordyera no gabopaTtopHoii pabote 3 15
TK2 | 3ammra /13 2 12




TK3 | Pemenue 3amaq 6 18
TK4 | Komnoksuym 3 15
ATTecTanus: 40

ITA1 | Dx3amen 1 40
HUTOIo 100
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3 Typa
- chlI
1 2 3 4 51| 6 7 8 9 10 11
1 Jlexuust 1. Beeoenue. 3axonvl coxpanenus Maccol, um- 2 OCH 1
nyavea u dHepeull. 3aKoHbl MepMOOUHAMULECKO20 PaA6-
Hogecus
P [Ipaxtuyeckoe 3anstue 1. Pusuyeckue senuvyunst u cu- | 2 TK3 3 JOI1 2
A cmemvl edunuy usmepenuii. Ceoticmea dcuokocmetl u
2a306
P2
BeinonHeHne MEpoNpHUATHIL B paMKaxX caMOCTOSITEIIb-
HOH pabOThI CTY/IEHTA:
Cucmemvl eOuHUY USMEPEHUL PUUYECKUX BETUYUH. 8 OCH 1 OP 1
Ocnoghvle pusuKo-XuMuyecKue ceoUcmea HUoKocmeti
U 2a308, onpeoeneHus u cnocobbl pacuéma OCH 3
2 Jlexuus 2. Teopemuueckue ocHogel onucanus npoyec- | 2 OCH 1
co6 u annapamos. OcHogbl MOOENUPOBAHUS.
PA1
Jlabopatopnas pabota 1. Onpeoenenue cuopasiuueckux| 4 OCH 1-3
P2 conpomugnenuii mpy6onpogooa
BrinonHeHne MeponpusITUil B paMKaX CaMOCTOSATEINb-
HOU pabOThI CTYICHTA:
INoaroroBka k 1aboparopHoii pabore 1 10 OCH1-3 | BP2
3 Jlexums 3. I'uopocmamuxa. Ocnosuvie 3axonsl. Ipu- 2 OCH 1
KIAaOHble 3a0ayu 2UOPOCMAamuKy
[Ipaxtudeckoe 3ausTHE 2. Peutenue 3a0ay no ocHos8- 2 TK3 3 JOIT 1-2
PI1 |ubim npuknaonsim éonpocam 2uopocmamuxu
P/12 |BrinonHeHne MEpOMPHUSITHIL B paMKaX CaMOCTOSITENb-
HOU paOoTHI CTy/IEHTA:
U3 1. Pacuém eudpasnuyeckoll Xapakmepucmuxu 10 OCH 1
mpy60onposooHotl cemu u nodbop Hacoca
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JOIT 2
4 Jleknms 4. Bsedenue 6 euopoounamuxy. Ocrognvle xa- | 2 OCH 1
PIII [pakmepucmuxu 08udiCens JHcuoKocmel
P2 JlaboparopHas pabota 2. Onpedenenue eudpasnuueckux| 4
conpomugnenuti mpy6onposooa (npodondicetue)
BBINOTHEHHE MEPOIIPHUATHI B pAMKaX CaMOCTOSITEIIb-
HOH pabOTHI CTYIEHTA:
Vpaenenue nosepxnocmu yposHs. 8 OCH 1 OP1-2
5 Jlexuust 5. OcHosHble 3aKOHbL 2UOPOOUHAMUKY 2 OCH 1
P [pakTrdeckoe 3anstue 3. Pewenue 3a0ay no ocHos- 2 TK3 3 JOII 2
A HbLM NPUKTAOHBIM 80NPOCAM 2UOPOOUHAMUKU
P12 "
BBIMOTHEHHE MEPOIIPHUATHI B pAMKaX CaMOCTOSITEITb-
HOH pabOThI CTY/IEHTA:
Yempoiicmeo u npunyunst pabomer cudpocmamuyeckux 8 OCH 1 OP1-2
mawiun.
6 Jlexuus 6. Teuenue scuoxocmetl 6 mpyoax kpyenoeo ce-| 2 OCH 1
YeHus
PJ11 |/TaGopatopHas pabora 3. Onpedenenue 2uopasnuyeckux| 4 TK1 5
conpomugnenuti mpy6onposooa (npodondicenue)
P2
BrinonHeHne MeponpusITUil B paMKax CaMOCTOSATEINb-
HOU pabOoThI CTYICHTA:
Tunogvle KOHCMPYKYUU HACOCO8, BEHMUTAMOPOS U 8 JOIT 4 OP1
KOMNpeccopos
7 Jlexuus 7. 'udpasnuyeckue conpomuenenusn u pacuém | 2 OCH 1
mpyoonpoeooos
Pl [Ipaxtuueckoe 3ausitue 4. Pazoenenue HeoOHopooHvix | 2 TK3 3 JOIT 2
cucmem ocaricoeHuem
P2 %
BeInonHeHne MEpONpHATHIL B paMKaX CaMOCTOSITEIIb-
HOU paOoThI CTYy/IEHTA:
Tunogvie KOHCMPYKYUU MEULANOK. 10 OCH 1 2P2
8 PIIL Jlextms 8. Memoodwr pazoenerus HeOOHOPOOHBIX CU- 2 OCH 1
A cmem. OcadicoeHue
P2
JlaGopatopHras pabota 4. Hccreoosanue pabomol nabo- | 4 TK1 5 OCH 2-3
[pamoprozo ghunemp-npecca u onpedenerue KOHCImaHm
Gurempayuu
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BrimonEeHre MEpONpHUATHIA B paMKax CaMOCTOSITEIb-
HOH paboTHI CTyIEHTA:
Tunogvle KOHCMPYKYUU OMCMOUHUKOS, YUKIOHO8 U 8 OCH 1 5P1
@unvmpos. Ouucmka 2azo8
9 Kondepenu-nenens 1
PI1
Konnoxsuym 1. Conpomugnenus 6 mpybonpogooe TK4 5 OCH 1 OP1-2
P12
JOIT 1
Sawuma U3 1. TK2 6
Bcero no KoHTpoJILHOI TouKe (aTTecTanmu) 1 40 | 70
10 Jlexuust 9. Pazoenenue HeoOHOPOOHbIX cucmem Puib- 2 OCH 1 9P1
mposanuem
[pakTrdeckoe 3anstue 5. Pazoenenue neoonopoouvix | 2 J0IT2
Pl cucmem mMemooom Puirbmposanus.
P2 BeinonHeHne MEpoNpHUATHIL B paMKaxX caMOCTOSITEIIb-
HOH pabOThI CTY/IEHTA:
U3 2. Tennogoii pacuém npoyecca menioobmena c 10 OCH 1
noo0bopom munopazmepa menioobMeHHO20 annapama
JOI11-4
11 Jlexuus 10. Ilepemewsusanue 6 sHcuoKux cpeoax 2
PJ11 |/TaGopatopHas pabora 5. Hzyuenue npoyecca mennone-| 4 OCH 1 2P2
[pedauu ¢ mennoobmennuxe muna "mpy6a 6 mpyoe"
P2
BrinonHeHne MeponpusITUil B paMKax CaMOCTOSATEINb-
HOU pabOThI CTYICHTA:
[lo02omosKka Kk npakxmuyeckomy 3auamuto 6. 8 OCH 1
12 Jlexuust 11. Tennoswvie banancet. Tennonposoonocmo 2 OCH 1
Pl [pakTudeckoe 3ausitue 6. Pacuém ocrnosnvix meniogpu-|2 TK3 3 JOIT 2
suyeckux ceoticme. Tennosvle Oanancol
P2
BrinonHeHne MeponpusaTUil B paMKax caMOCTOATEb-
HOU paOoThI CTYy/IEHTA:
OcHogHble 8Udbl MenioHOCUmenei u ux menioQu3u- 6 OCH 1 SP1-2
ueckue ceolicmaa.
13 o Jlexumst 12. Konsexmuesnoiit mennooomen. Tennosoe no-|2 OCH 1
odobue. OcHogHble ypasHenus menioomoaiu
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P/12 |Jlaboparopnas pabota 6. Mzyuenue npoyecca mennone- |4 JIOIT 3-4
[pedauu 6 mennoobmennuxe muna "mpyoa ¢ mpyoe"
BhInoHEHIE MEPOIPHUSTHIA B pAMKax CaMOCTOSITEIb-
HOH pabOTHI CTYIEHTA:
Pacuém cpeoneil 0gudicyujeli Cuibl menionepeoayu. 6 OCH 1 OP2
14 Jexuus 13. Jeuorcywue cunvt npoyecca u ypasuenue |2 OCH 1
menaonepeoaiu
o0 [pakTrdeckoe 3anstue 7. Pacuém nepedayu mennomut |2 TK3 3 JOII 2
Menionpo8oOHOCHIbIO
P12 =
BbIMOMHEHHEe MEPOIIPHUATHI B pAMKaX CaMOCTOSTEITb-
HOH pabOThI CTY/IEHTA:
Iloozomoexa k rabopamoproii pabome 7. 10 OCH3 OP1
15 Jlexuus 14. Ipomwiunennvie cnocobwvt noogooa u om- |2 OCH 1
600a mennomol. Tunogvle menioobmenHble annapaml
Pa1 =
JlaGopatopnas padota 7. «Koowcyxompybnuiii mennooo- |4
MeHHUKY
P2
BrinonHeHne MEpONPHUATHIA B paMKax CaMOCTOSITEIb-
HOU pabOThI CTYICHTA:
[lo02omosKa Kk npakmuieckomy 3auamuio 8. 8 JIOI12 OP1
16 Jlexuus 15. Teopemuueckue ocnoswl npoyeccos evina- |2 OCH 1 2P2
\pusanus. Annapamypnoe oghopmienue npoyeccos gul-
napusanust JOIT 3-4
Pa1
[Ipaxtuueckoe 3ausitue 8. Pacuem npoyecca mennone- |2 JOIT 2
edauu
p2 P
BrinonHeHne MeponpusITUi B paMKaX CaMOCTOSATEINb-
HOU pabOThI CTYICHTA:
Ocnoghble munosvle KOHCMpPYKYuu menio0OMeHHUKO8 8 OCH 1 OP1
|paziuuHo20 Ha3HAYeHusl.
17 Jlexus 16. Mooenu peaxmopos udeanvrozo evimecte- |2 OCH2 OP1
HUs U udeanvHo2o cmewenust. Konempyxkyuu xumuye-
PI1 |ckux u 6uoxumuueckux peakmopoe AO14
P12 |J1abopatopHas pabota 8. «Kooicyxompybuwiii menioo6- |4 TK1 5 JIOI1 3-4
MEeHHUKY
BrinonHeHne MeponpusaTUil B paMKax caMOCTOATEb-
HOU paOoTHI CTy/ICHTA:




Koa-Bo | Ouenou- HNudopmannonnoe odec-
=
Jara| 5 o 4yacoB |Hoe Mepo- neyeHue
aua | & £ npusitue | Kos-
z | " & E Ayn|Cam BO Bu-
= = Y.
s| n1a | & F YueOHas 1eATETLHOCTH Yuebnas
5 we- |5 £ . . 6an- Hwurep- | neo-
- -pe-| pe-
=] - E( ao8 | repa- HeT-pe-| pe
5 g i~ cypcHl | cyp
A chl
[ToaroroBka K KOJUIOKBHyMaM 10 OCH 1-3
18 Kondepenu-Henens 2
P11
Konnoxsuym 2. Pazoenenue HeoOHOpOOHbIX cucmem TK4 5 OCH 1-3
P12
Komnoksuym 3. Temnonepenaya TK4 5 OCH 1-3
3ammra N3 2 TK2 6 JOII 2-4
Bcero no KOHTPO/ILHO# ToYKe (aTTecTauu) 2 60
JK3aMeH 40
O0muii 00beM padoThI 1O AUCHUTIIIHHE 80 | 136 100
HWndopmannonHoe odecnedeHue:

Ne (kom) OcHoBHas yuedHas mreparypa (OCH)

OCH 1 Ipouecce! 1 anmapatsl XUMHYECKOH TexHOMOruy. OOIHii Kype : yueOHuK : B 2 kaurax / B. I'. Aitnmrreitn, M. K. 3axapos,
I'. A. Hocog [u ap.] ; nox penakuueii B. I'. Altnmireitna. — 8-e u3n., crep. — Cankr-TlerepOypr : Jlans, [6. r.]. — Kuura
1 : Kaura 1 —2019. — 916 c. — ISBN 978-5-8114-2975-2. — TekcT : 37€KTpOHHBIH // JIaHb : 2IeKTPOHHO-OMOIHOTE -
Hast cucrema. — URL: https://e.lanbook.com/book/111193 (nata oopamenus: 09.10.2020). — Pexxum nocryna: ajis aB-
TOpU3. MOJIb30BaTENeH.

OCH 2 Iporecce! 1 anmapatsl XUMHYECKO# TexHOMOrny. OOIIHiA Kype : yueOHuK : B 2 kaurax / B. I'. Aitnmrreitn, M. K. 3axapos,
I'. A. Hocog [u ap.] ; nox penakuueii B. I'. Aitninreitna. — 8-e usn., crep. — Cankr-IlerepOypr : Jlaus, [6. r.]. — Kuura
2 : Kuura 2 —2019. — 876 c. — ISBN 978-5-8114-2975-2. — TekcT : 37€KTpOHHBIL# // JIaHb : 3IeKTPOHHO-OMOIHOTE -
Hast cuctema. — URL: https://e.lanbook.com/book/111194 (nata oopamenus: 09.10.2020). — Pexxum nocryna: ajs aB-
TOpU3. MOJIb30BaTENeH.

OCH 3 Bapanos, JI. A. TIpouecce! u anmaparbl XAMHYECKOM TEXHOIOrHH : yueOHoe mocobue / 1. A. bapanoB. — 3-e u3z., crep.
— Cankr-IlerepOypr : Jlans, 2020. — 408 c. — ISBN 978-5-8114-4984-2. — Texcr : anekrponHsblii / Jlans : snek-
TpoHHO-Ouboreunas cucrema. — URL: https://e.lanbook.com/book/130186 (nara obpamienus: 09.10.2020). — Pexum
JIOCTYyIa: JI aBTOPH3. MOJIb30BATEICH.

Ne (xom) JononHurtensnas yueoHas aureparypa (J1OII)

JOIT 1 JlykmanoBa, A. JI. TIporecchl u ammapatsl XUMUAYecKoi TexHonoruu. [Ipumeps! U 3agaun : yueOHoe mocobue / A. JL
JlykmanoBa. — Caunkr-IletepOypr : Jlaub, 2020. — 64 c¢. — ISBN 978-5-8114-4272-0. — Texkcr : anekrponubiii // Jlans
: aeKTpoHHO-0nbInoTeuHas cucrema. — URL: https:/e.lanbook.com/book/133888 (mara obpamienus: 09.10.2020). —
Pexxum pocryna: i aBTOpuU3. NONb30BATENEH

JOIT 2 [TaBnoB, Koncrantun ®eopanoBuu. [Ipumeps! 1 3agauu Mo Kypcy HpOLECCOB U allapaToB XUMHYECKOW TEXHOJIOTHH :

yuebHoe mocobue st By3oB / K. @. [TaBnos, I1. I'. Pomankos, A. A. HockoB. — 10-e 3., mepepa0. u A011.. —pEenpUHTHOE
n3ganne. — Mocksa: Anbsiac, 2013. — 576 c.: mwi.. — bubmuorp.: ¢. 502-509.. — ISBN 978-5-91872-031-8.




JOIT 3 CHUCTeMHBII aHAITN3 TPOIIECCOB U aINMapaToB XUMUIECKON TEXHOJIOTUH : yaeOHoe nocobue / O. JI. BanunHa, E. C. Uep-
nskoBa, H. C. benunckas, E. H. MBamkuna. — Tomck : TITY, 2017. — 115 ¢. — ISBN 978-5-4387-0787-5. — Tekcr :
NIeKTpOHHBIH // JlaHb : anekTpoHHO-O6nbmoTeunas cucrema. — URL: https://e.lanbook.com/book/106767 (mata obpa-
menwst: 09.10.2020). — Pexwum noctyna: Ui aBTOpH3. TIOIB30BaTENCH.

JOIT 4 O06opynoBaHre OMOTEXHOIOTUIECKUX MTPOM3BOICTB : yueOHoe mocobue st By30B / M. A. EBmokumoB [u ap.] ; mox pe-
nmakrmeit WM. A. EBmokumoBa. — Mocksa : UsmatensctBo Opaiir, 2020. — 206 c. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-534-12433-0. — Texkcr : anekrponnstii / OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/447483 (mara
obpamienus: 02.10.2020).

Ne (ko) Ha3Banmue 31eKTpoHHOr0 pecypca (IP) Anpec pecypca
OP 1 DJeKTpOHHO-OMOINOTEeYHAs CHCTeMa https://e.lanbook.com/
«Jlanb»
DP2 Hayuno-snexTponHast 6nbimrorexa https://elibrary.ru/projects/subscription/rus_titles_open.asp
eLIBRARY.RU
CocraBuir: ( )
« » 201 .
CornacoBaHo:
PykoBonurens nogpasaeneHus ( )

« _» 201 .


https://urait.ru/bcode/447483
https://e.lanbook.com/
https://elibrary.ru/projects/subscription/rus_titles_open.asp

MUHHACTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHHUSI POCCUMCKOM ®EJIEPALIMA
®enepansHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YIPEKACHHE BEICIIETO 00Pa30BaHUS

«HAIMOHAJIbHBIN UCCJIEJIOBATEJIbCKUMA TOMCKHI MOJMTEXHUYECKANA YHABEPCHUTET»

KAJIEHIAPHBIN PEVTHHT -IIAH U COMTLIMHBI

2017/2018 y4eGublIii roa (BeceHHHIi cemecTp)

OLIEHKUA Jucuurmaa Jlexunun 24 yac.
. IIpakr.
«lIpoyeccuvl u annapanvl XuMuyeckou mexHonro2uuy 8 qac.
90 - 100 3aHATUS
«OTIHIHO A
6aioB
J1a6. zaHsaTHS 32 gac.
80— 89 1o HanpasJyieHuIo [8.03.01 Xumuueckas mexnonoaus Bcero ayn.
B 64 yac.
OaioB pa6ora
«Xopouio»
C -7 CPC 44 | wac.
6aioB
D 65 — 69 108 qac.
6aioB
«Y 1OBIL.» HUTOI'O
p| oo 3| e
QJIITOB
3ayTeHo P 35 - 100
OaiioB
Heynosnets 0-54
OPHTEIIBHO / F 6
QJIJIOB
HE3aYTeHO

Pe3yJILTaTLI oﬁyqemm Mo TUCUMIIJIMHE:

PI[I Bnaners 0a30BBIMU 3HAHUSMH B 00J1aCTH TUAPABIUKY, IIEPEHOCA TEIJIa, MAaCChl 1 UMITYJIbCA, (I)I/ISI/IKO—XI/IMI/I‘IGCKI/IMI/I ocC-
HOBaMHU IIPOLIECCOB, MPOXOAAIIUX B aImaparax OMOTEXHOJIOTHICCKUX TIPpOU3BOJACTB

P12 | IIpumeHATH 3HAHHUA 3aKOHOB I'MIPABIIMKH, [IEPEHOCA TeIlIa, MACChl, UMITYJIbCa, METOJIOB pacueTa Ui pelleHus 3aa4 pac-
4eTa M aHAIN3a aIlapaToB U MPOXOASAIIMX B HUX MPOLECCOB XUMUKO-TEXHOIOIHUECKUX POM3BOJCTB.

OueHouHbIe MeEpPONpuUuATUsi:

Jag nucuunimMH ¢ GpopmMoii KOHTPOJISl — IK3aMeH

OueHoYyHble MEPONPHUATHUS Kou-Bo Banabl

Texkyumii KOHTPOJIb: 60

TK1 | 3aumra oryeTa 1o 1abopaTopHoi padore 4 20
TK2 | 3ammura /13 2 10
TK3 | Pemenue 3amau 3 15
TK4 | Konnoxksuym 1 5
TKS | Tecruposanue 1 10
ATTecTanus: 40

IIA1 | Dx3ameH 1 40

HUTOro 100
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1| 2 3 4 5|6 7 8 9 10 11
1 Jlexuus 1. Teopemuueckue ocnosvl npoyeccos gvina- | 2 OCH 2
pusanus. Annapamypnoe oghopmnenue npoyeccos 6ui-
napueanusl.
IIpaxrtudeckoe 3anstue 1. Mamepuanvuviii u mennogou | 2 TK3 5 JOII 2
Pl bananc LINAPHLIX ANNAPAMO8.
PII2 BrimonHeHne MEpONPHUATHIA B paMKax CaMOCTOSITEIb-
HOH pabOTHI CTY/IEHTA:
Tunosvle KOHCMPYKYUU 8bINAPHBIX ANNAPAMOs, 6apo- 2 OCH2 OP 1
Vempuyecko20 KOHOEHCamopa U cxXembl 6bINAPHbIX
CIMAHOBOK. OCH 3
JOIT 4
2 Jlexuust 2. Oonoxkpamuwlii u MHO2OKpamublii npoyeccol | 2 OCH?2
8LINAPUBAHUSL.
PA1
BeinonHeHne MeponpHUATHIL B paMKaxX CaMOCTOSITEIIb-
P2 |uoit paboTsl cTynenTa:
[lo020mosKa Kk npakmuiecKomy 3aHamuio 2. 3 OCH 2-3 2P2
3 Jlexuus 3. Mamepuanvuvlii u mennogoti banawnc evinap-| 2 OCH 1
HbIX annapamos
[Ipaxtudeckoe 3austue 2. Pacuém npoyecca mennone- | 2 TK3 5 JOIT 1-2
Pl [pedauu 6 inapuvix annapamax.
P2 BrinonHeHne MeponpusITUil B paMKaX CaMOCTOSATEINb-
HOU pabOoThI CTYJCHTA:
UJ[3 1. Tennosoii pacuém MHO20KOPNYCHOU 8bINAPHOL 2 OCH 1
| ycmarosku.
JOII 2
4 Jlexums 4. Pacuém npoyecca menionepedauu 8 guinap-| 2 OCH 1
Huix annapamax. Tennogoti pacuém euinapHuIX yCmaHo-
60K
PA1
BrinonHeHne MeponpusaTUil B paMKax caMOCTOATEIb-
PII2 |noit paboThI cTyIeHTa:
OcnogHyvle munvl MamepuanbHulX 6a1aHCO8 MACCo- 3 OCH 1 OP1-2
O0OMEHHBIX annapamos.
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5 Jlexuus 5. Knaccuguxayus maccoodmenmwix npoyec- 2 OCH 1
cos. Cmamuxa npoyeccos. Meoicghaznoe pasnosecue.
[Ipakrrdeckoe 3ausTue 3. Cnocobvl ebipasiceHutl KOH- 2 JIOIT 2
yenmpayuil. Pacuém u nocmpoenue nunuti pagHosecus.
P12 -
BrimonnHeHe MEpONPHUATHIA B paMKax CaMOCTOSITEIb-
HOH pabOTHI CTYJEeHTA:
OcHosHble munvl KOHCMPYKYUti KOIOHHLIX annapamos u 3 OCH 1 OP1-2
2UOPOOUHAMUYECKUE PENCUMDL UX PAOOMbL
J0I14
6 Jlexuust 6. Mamepuanshvie banancel u aunuu paboyux | 2 OCH 1
KoHyenmpayuil ¢has. [euoicywue cubl.
PI1
BrimonHeHnE MEpONPHUATHIA B paMKax CaMOCTOSITEIb-
P12 |uoii paGorsl crynenTa:
[loozomogka Kk npakmuieckomy 3auamuio 4 3 JOIT 4 OP1
7 Jlexuus 7. Kunemuxa maccoodmennvlx npoyeccog: mo-| 2 OCH 1
nekynapnas u koneekmugnas ougpgysuu. Ilooobue mac-
COOOMEHHBIX NPOYECcCo8
[Ipaxtuueckoe 3anstue 4. Pacuém npoyeccos npocmoii | 2 TK3 5 JOI1 2
PI2 |nepeconxu u pexmugpuxayuu
BrinonHeHne MeponpusITUil B paMKax CaMOCTOSATEINb-
HOU pabOoThI CTYICHTA:
Texnonocuyeckue cxemuvl YcmaHoO80K 2 0114 2P2
8 Jlexuus 8. Maccoomoaua u macconepedaua. Yucna u 2 OCH 2
evicomul eOunuy neperoca. Teopemuueckas u oelicmeu-
N MenbHAsl CIMYNnelb U3MEHeHUsl KOHYEeHmpayutl
P2 BrinonHeHne MeponpusITUi B paMKaX CaMOCTOSATEINb-
HOU pabOThI CTYICHTA:
Iloozomoska k konnoxeuymy I 2 OCH 1 SP1
9 Kondepenu-nenens 1
Konnoxeuym 1. TK4 5 OCH 1 OP1-2
P12
JOIT 1
Sawuma W3 1. TK2 5
Bcero no KOHTpOJILHOI ToUYKe (aTTecTanmuu) 1 24 | 20
10 PA1 Plexums 9. Abcopoyus. @uzuxo-xumuieckue 0CHOBbI U 2 OCH 1 OP1




Koa-Bo | Ouenou- HNudopmannonnoe odec-
=
4acoB |Hoe Mepo- neyeHue
Hdara E o Y
waua | 5 £ npustue | Kous-
- = Ayn |Cam BO Bu-
S| ma | S 5 YueOHas 1eATETLHOCTH Yuebnas
5 e £ E . . oaJ- HHurep- | neo-
H -
= = —pe-| pe-
penm | 5 X J108 Jurepa- nerpe) pe
5] CYpCHI | Cyp
5 = Typa
A chl
P2 |memoowvr mexnonocuueckozo pacuéma
JlaboparopHas pabota 1. Hcnvimanue svlnaprozo an- 4 JIOIT 2
napama
BBINOTHEHHE MEPOIIPHUATHI B pAMKaX CaMOCTOSITEITb-
HOH pabOTHI CTYIEHTA:
Ilepuoduueckas u opyaue cneyuaibhvle 8U0bl PeKmiu- 3 OCH 1
Guxayuu.
JOIT1-4
11 JlabopatopHnas padota 2. Mcnvimanue ginaprozo anna-| 4 TK1 5 OCH 1 OP2
lpama (npodondicenue)
PI1
BBIMOTHEHHE MEPOIIPHUATHI B pAMKaX CaMOCTOSITEITb-
P12 |uoit pabote cTynenTa:
Iloozomoexa k rabopamoproii pabome 3 3 OCH 1
12 Jlexuus 10. I1epeconxa u pexmugpuxayus. Quzuxo-xu- | 2 OCH 1
MuuecKue 0CHOBbL U BUObI NPOYECCOB.
JlaGopatopHnas padota 3. Hcnvimanue svinaphozo an- 4 J0I12
napama 31eKmpooHO20 MUNA ¢ NPSIMbIM INEKMpPO-
PI2 |nazpesom
BrinonHeHne MeponpusITUil B paMKax CaMOCTOSATEIb-
HOU pabOoThI CTYICHTA:
VKuorxocmuas sxemparyus 2 OCH 1 OP1-2
13 JlaGopatopnas pabota 4. Hcnvimanue svinaphoeo an- 4 TK1 5 JOIT 3-4
napama 31eKmpooHO20 MUNA ¢ NPSIMbIM dNEKMpPO-
Hazpegom (npooondicenie)
P/I1 |BrimonHenrne MepONpUsITHI B pAMKaX CaMOCTOSATEIb-
HOU pabOThI CTYICHTA:
\Mamepuanvholil 6ananc u KUHEMUKA HCUOK. IKCMPAK- 3 OCH 1 2P2
yuu.
14 Jlexuust 11. Aocopbyus, uonmwiii ob6men u Kpucmaiu- 2 OCH 1
s3ayust
JlabopatopHnas pabota 5. Hcnsimanue 1abopamophoii 4 JOI12
PI1 |pexmughuxayuonrnoii kononmvl
P/12 |BrinonHeHne MEpONPHUSITHIL B pAMKaX CaMOCTOSITENb-
HOHU paOoTHI CTy/IEHTA:
U3 2. Texnonoeuueckuii pacuém pexmugukayuoHHou 7 OCH3 OP1
KOJIOHHbI HENPEPbIGHO20 OetUCmBUs.




Koa-Bo | Ouenou- HNudopmannonnoe odec-
=
Jlarta = . 4yacoB |Hoe mepo- neveHue
waua | 5 £ npusitue | Kos-
B & = Aya|Cam BO Bu-
S| ma | S 5 YueOHas 1eATETLHOCTH Yuebnas
5 - £ E oaJ- HHurep- | neo-
= = -pe- -
o e | 2 : JI0B nuTepa- HeT-pe-| pe
5 g i~ CypcHI | cyp
A ChI
15 JlaboparopHast pabota 6. Hcnvimarnue 1a60pamopHou 4 TK1 5
| pekmugurayuonHoll Ko1oHHBL(NPOJodiCeHUe)
PII1 =
BhInoHEHIE MEPOIPHUSTHIA B pAMKax CaMOCTOSITEIb-
P2 HOH pabOTHI CTYIEHTA:
|/[uacpamma cocmosinus 61a24cHO20 8030yXa u e€ npume- 2 JOI12 OP1
HeHue npu paciéme CyuuiIoK
16 Jlexuus 12. Cywra 6 npoyeccax xumuueckou mexuono- | 2 OCH 1 2P2
cuu. Cmamuka u Kunemuka npoyecca.
JIOIT 3-4
PJI1 |/TaGopaTtopHas pabota 7. Hzyuenue KunemuKi CyuKu. 4 J0I12
P/12 |BeinonHeHne MEPOMPUATHI B pAMKaX CaMOCTOSITENb-
HOM pabOTHI CTY/IEHTA:
Ilapamempol u ouazpamma cocmosiHusl BIAACHO20 803~ 2 OCH 1 OP1
oyxa.
17 JlaGopatopnas padota 8. H3yuenue Kunemuxu CyuKu 4 TK1 5 JOI1 3-4
P BrinonHeHre MEpONPHUATHIA B paMKax CaMOCTOSITEIb-
A HOU pabOTHI CTYICHTA:
P2 -
Yempoiicmeo munosvix koneekmugHbix cyuunbHbIX 2 OCH 1-3
[ycmarnosok. Bonpocel unmencughuxayuu npoyeccos
CywKu
18 Kondepenu-nenens 2
PI1
TecrupoBanue TKS 10
P12
Sammmra U3 2 TK2 5 JOIT 2-4
Bcero no KOHTPOJILHOW TOYKe (ATTECTANUH) 2 64 | 44 60
IK3aMeH 40
OO0umii 00beM padoThl 0 AUCHUIIJIHHE 100

HNndpopmannonHoe odecnevyenue:

No (xom)

OcHoBHas y4yeOHas uteparypa (OCH)




OCH 1

[Iporeccs! u anmapaTtsl XUMHYIECKOH TexHOmoruy. O0mui Kype : yaeOHuk : B 2 kaurax / B. I'. Aitamrreitn, M. K. 3axapos,
I'. A. Hocos [u ap.] ; mox penaknueii B. I'. Aitamreitna. — 8-e m3n., crep. — Cankr-IletepOypr : Jlans, [6. r.]. — Kuura
1 : Kawra 1 —2019. — 916 ¢. — ISBN 978-5-8114-2975-2. — Tekct : 3neKTpoHHBIH // JIaHb : 3JIeKTpOHHO-OHOINOTEY-
Has cuctema. — URL: https://e.lanbook.com/book/111193 (mara obpamenus: 09.10.2020). — Pexxum moctyna: uis aB-
TOPH3. TIOJIH30BATEINEH.

OCH 2

[Iporeccs! u anmapaTtsl XUMHYIECKOH TexHOomoruy. O0mui Kype : yueOHuk : B 2 kaurax / B. I'. Aitnmrreitn, M. K. 3axapos,
I'. A. Hocos [u ap.] ; mon penakimeii B. I'. Aitatureiina. — 8-¢ u3j., crep. — Cankr-IletepOypr : Jlans, [6. r.]. — Kuanra
2 : Kaura 2 —2019. — 876 ¢. — ISBN 978-5-8114-2975-2. — TekcT : 3neKTpOHHBIH // JIaHb : 3JIeKTPOHHO-OHOINOTEY-
Has cuctema. — URL: https://e.lanbook.com/book/111194 (nara oopamenus: 09.10.2020). — Pexxum jocryma: s aB-
TOpPU3. MOJIb30BATEIICH.

OCH 3

Bapanos, JI. A. IIponecce! 1 anmaparsl XUMHUECKOH TEXHOJIOTHH : yueOHoe rmocobune / . A. bapanoB. — 3-e u3s., crep.
— Cankr-IlerepOypr : Jlans, 2020. — 408 c. — ISBN 978-5-8114-4984-2. — Texcr : anekTpoHHbIH // JlaHb : s1ek-
TpoHHO-OHOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/130186 (nara oopamenns: 09.10.2020). — Pexxum
JOCTYTIA: JJIsl aBTOPH3. TIOJIb30BATENEH.

No (kom)

Jononnurensnas yueoHas aureparypa (J1OII)

JIOII |

JlykmaHoBa, A. JI. TIporeccs! u anmapaTsl XUMHYECKOH TexHoioruu. IIpumepsl u 3amaun : ydeOHoe nocobue / A. JI.
JlykmanoBa. — Cankr-IletepOypr : Jlanp, 2020. — 64 c¢. — ISBN 978-5-8114-4272-0. — Texkcr : anexrponHslit // Jlans
: 3IeKTpOHHO-O0nOHoTeuHast cucrtema. — URL: https:/e.lanbook.com/book/133888 (nara obpamenus: 09.10.2020). —
Pesxum focTyna: Uit aBTOpU3. MOJIb30BaTENEH

IO 2

IMaBnoB, Koncrantun ®eodanosny. [Tpumeps! 1 3a1a4u 110 Kypcy MPOLECCOB U aNlapaToB XMMUYECKOH TEXHOJIOTHH :
y4eOHoe nocobue st By3os / K. ®. ITasnos, I1. I'. Pomankos, A. A. HockoB. — 10-e u3z., nepepad. 1 JoI1.. —penpHHTHOE
n3nanune. — Mocksa: Anbsiae, 2013. — 576 c.: wi.. — Bubmuorp.: ¢. 502-509.. — ISBN 978-5-91872-031-8.

JOIT 3

CucTeMHBIH aHAIN3 TIPOLIECCOB U alIlapaToB XUMUYECKOW TEXHOJIOTHH : yueOHoe nmocooue / J. /1. MBanunHa, E. C. Uep-
mskoBa, H. C. benunckas, E. H. UBamkuna. — Tomck : TITY, 2017. — 115 ¢. — ISBN 978-5-4387-0787-5. — Tekcr :
IeKTpOoHHBIH // Jlanp : anekrtpoHHo-OnbMoTeunas cucrema. — URL: https://e.lanbook.com/book/106767 (mata obpa-
menust: 09.10.2020). — Pexxwum noctyna: Juis aBTOpU3. MOTb30BaTeNCH.

JIOII 4

O0opynoBaHre OHOTEXHOJIOTMYECKUX MPOU3BOJCTB : yueOHoe nocodue s By3oB / . A. EBnokumoB [u np.] ; mox pe-
nakumerd 1. A. EBnokumoBa. — Mocksa : UznatensctBo IOpaiit, 2020. — 206 c. — (Bbicmee obpa3zoBaHue). —
ISBN 978-5-534-12433-0. — Tekcr : anekrponssiii / OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/447483 (nata
obpamenust: 02.10.2020).

Ne (kon) Ha3Banue 3j1ekTpoHHOro pecypca (9P) Anpec pecypca

OP 1

DIEeKTPOHHO-OMOINOTEeYHas cUCTEMa https://e.lanbook.com/
«Jlanp»

OP2

Hay4ano-snexrponnas Oubnuoreka https://elibrary.ru/projects/subscription/rus_titles_open.asp
eLIBRARY.RU

CornacoBaHo:

3aseayiomuil kKadeapoil - pyKOBOAHTEb
HOL[ H.M. Kmxuepa (1a npasax xadeaps), Fr

1.X.H, mpogeccop

Y /Kpacnokyrckas E.A/
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