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1. Poan JAUCHUIIIIHHBI «OcHOBHbBIE MpouecCChl U anmaparTsbl XMMHY€CKOIl TEXHOJIOTUI B (l)opanOBamm KOMIIeTeHIInii BBIITYCKHUKA:

. Ko/ KoMIereH- CocTagJjsomme pe3yJbTATOB 0CBOCHHUS (1eCKPUNTOPbI KOMIIETEHLU)
DJ1eMeHT 00pa3oBaTeIbHOI
Cemectp i1 HaunmeHoBaHHe KOMIIETEHIIHH
NpoOrpamMMbI (IUCHAILINHA) Kox HaumenoBanue
[IK(V)-4.B2 |BrmameeTr HaBBHIKAMH IPOCKTHPOBAHUS MPOCTEHIIIIX aNIapaTOB XHMUYIECKOH Mpo-
MBIIIJICHHOCTH; METOJAMH OTIPECICHNS ONTUMAIBHBIX TEXHOIOTHUECKUX PEXIMOB
CrocobeH mnpUHMMATB KOH- paboter obopynoarms OITAXT
KpPETHBIE TEXHHYECKHE pe-
meHnst pu paspabotke Tex- | IIK(Y)-4.Y2 | YMmeer onpenenars XapakTep IBHKEHUS KHUAKOCTEH M Tra3oB; XapaKTEPUCTUKH
HK(Y)-4 HOJIOTHYECKHX  TIPOLECCOB, MIPOILIECCOB TEIJIO- M MAaccoIlepeiauy; PacCUUTHIBATh MapaMeTphl, BEIOMpATh amma-
BEIGHpATH TeXHIUECKHE paTypy JUisl KOHKpETHOTO XUMHUKO-TexHoJoruueckoro npouecca OITAXT
CpeICcTBa M TEXHOJOTHH C
3HaeT OCHOBBI TEOPUH NEPEHOCAa UMITYJIbCa, TEIUIa U MAacChl; MPUHIMIIBI (U3HYe-
OCHOBHBIE TPOIIECCH 1 YHCTOM SKOJOTHHECKUX TO- | TIK(Y)-4.32 | ckoro mozemuposanus XTIT; TeOpuH TEMUIo- U Macconepe/adn, TUTOBbIE MPOIeC-
amnmapaTbl XUMHYECKON 5 CIEACTBHN MX NIPUMEHCHHA CBI, anmapaTsl 1 MeTofs! ux pacuera OITAXT
TEXHOJIOTUHI
TTK(Y)-6.B2 Brnaneer MeTomaMu omnpeenie sl ONTUMAIBHBIX TEXHOJIOTHYECKUX PEKUMOB pa-
’ 60ts1 00opynoBanust OITAXT
Criocoben HaJIa)kKUBaTh,
HAcCTpauBaTh M OCYIIECTB- YmMmeet BbIOMpaTh anmapaTypy A KOHKPETHOTO XMMHKO-TEXHOJIOTHYECKOTO Mpo-
MK (Y)-6 MK (Y)-6.Y2
JATH TPOBEpKYy 00O0pyaoBa- necca
HUS ¥ IIPOTPAMMHBIX CPEJICTB
TIK(Y)-6.32 3HaeT NpuHLUNBI (Qusndeckoro moxenuposanus XTII; ammapaTbl U MeTOIBl UX

pacuera




2. INoka3zareau n METOAbI OICHUBAHUSA

ILtanupyemble pe3yJbTaTbl 00y4eHHs N0 JHCHHILIHHE

Koa xonTpoaupy-

HaumeHoBaHHe pa3/iesa JUCHUILTHHBL

MeToabl OLleHNBAHUSI

Kon HaumenoBanue €MOif KOMIIeTeH- (O eHOYHBIEC MEPONPHUATHS)
uuu (MM ee ya-
CcTH)
P 1 Baaners 0a30BbIMM 3HAHUSAMU B 00JaCTH THAPABIMKH, IIEPEHO- TIK(Y)-4 Pazgen (Momynp) 1. OcHOBHBEIE 3aKOHOMEPHOCTH e TecrupoBanue
. p
ca Terula, Macchl M UMITYJIbca, PU3NKO-XMMHUYECKMMHU OCHOBaMHU POLECCOB M O0IIMEe NPUHLMUIBI pacyéTa armapa- e HupuBuayanbHoe pomali-
HpOLECCOB, NPOXOAANIMX B anmaparaX OUOTEXHONOTHYECKUX ToB; Paspen (Mmonymp) 2. I'mapomexamuueckne Hee 3a7aHne
IPOH3BOICTR mpouecchl U anmnapatsl; Pazgen (Moxyis) 3. Pasne- e Pemenue 3anau
JIEHHE HEOJHOPOJHBIX cucteM; Pasnen (Mmoxyns) 4. e Komioksuym
TemmooOMeHHbIE MPOIECCHI U allapaThl e 3amura oTdYera Io 1a6o-
paTopHoii pabote
e DK3aMeH
P12 IIpuMeHsATh 3HaHMS 3aKOHOB THAPABIMKH, [EpeHoca TeIua, IK(Y)-4 Pazmen (Moxyme) 1. OcHOBHBIE 3aKOHOMEPHOCTH e TectupoBaHue
Macchl, UMIIYJIbCa, METOJOB pacyeTa il PelIeHUs 3a/1a4y pacye- IPOLECCOB M OOIIME NPHHLMIBI pacy€ra ammapa- e HHouBuayanbHOE AOMAl-
IK(Y)-6 ToB, Pazmen (Mmomynp) 2. [mapomexaHWYecKue Hee 3a1aHue

Ta W aHajJIM3a anraparoB U MPOXOJAAININX B HUX MNPOLECCOB XU-
MUKO-TEXHOJOTMYCCKUX MMPOU3BOACTB.

TporieccH U ammapatsl; Pazgen (Moxyns) 3. Pasne-
JIeHUE HEOJHOPOJIHBIX cucTeM; Paznen (Moayns) 4.
TemnnooOMeHHBIE TPOLIECCHI U allapaThl.

e Pemrenue 3amau

e KotokBuym

e 3ammura oTuera 1o j1ado-
paTtopHoii paboTe

e KypcoBoii mpoekt

3. IIxana oueHnBaAHUNA
[Topsiokx opraHu3anyy OLEHUBAHUS PE3YIbTATOB OOYUEHHUSI B YHUBEPCUTETE PErJIaMEHTUPYETCS OTJENIbHBIM JIOKaJIbHBIM HOPMAaTUBHBIM aKTOM — «CH-
CTeMa OLICHMBAHUS Pe3yJIbTaTOB 00ydyeHus: B TOMCKOM MOJMTEXHUUECKOM yHuBepcuteTe (Cucrema orieHHBaHus)» (B AedcTByrollel penakiuu). Hc-
M0JIb3yeTcsl OalIbHO-PENTUHIOBAasI CCTEMA OLIEHWBAHUS Pe3yIbTaToB oOyueHus. Mtoropas oneHka (TpaJIullMOHHAs U JUTEpHasi) MO BUJaM y4eOHOI
nesrenbHocTH (M3ydenue aucuumuind, YUPC, HUPC, kypcoBoe mpoeKTUpOBaHUE, MPAKTUKH) OMPEEIIeTCsl CyMMOH OaiiioB Mo pe3ysbTaraM TeKYy-
IIEr0 KOHTPOJISl U MPOMEKYTOYHON aTTecTalluu (UTOroBas peMTuHronas oneHka - MakcumyM 100 Ganos).

PacnpeneneHne OCHOBHBIX U OOITOJJHHUTCIBbHBIX 0aJIoB 3a OIICHOYHBIC MCPOIIPUATHUA TCKYIIETO KOHTPOJIA U HpOM@)KyTO‘-IHOfI aTTeCTal yCTaHaBJIU-
BAacCTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUIIIINHBI.

PeKOMeHI{yeMaﬂ mKajga ajisi OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/'I BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUS
3aaHUNA

CooTBeTcTBHE TPAAUIU-
OHHOIi OLIEHKe

OnpeeieHne OLEHKH




90%+100% «OTINYHOY OT1ian4yHOE IOHMMaHKE NpeMeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUS U BJIaICHUE ONBITOM MPAKTHYECKOH AesSTeIbHOCTH, HE00X0 -
MBI€ pe3yNbTaThl 00y4eHHs CPOPMUPOBAHBI, NX KAYECTBO OLICHEHO KOJUYECTBOM 0AJIOB, OJIM3KHM K MAKCUMAIBHOMY
70% - 89% «XoporIo» JlocTaTo4HO TOJIHOE TIOHMMAHUE NPeIMETa, XOPOILNe 3HAHUS, YMEHHS 1 OIIBIT IPAKTUYECKOH eI TEIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThl 00 Y-
YeHUsI COPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLIEHCHO MUHUMAJIbHBIM KOJIMYECTBOM 0alsIoB
55% - 69% «Y IOBIL» [IpuemiteMoe MOHUMAaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHIS, YMEHHS U OIBIT IPAKTHIECKOH AeITETbHOCTH, HEOOXOAUMBIC PE3YIIbTaThI
00y4deHus chOpMHPOBAHBI, KA4eCTBO HEKOTOPBIX M3 HUX OLICHEHO MUHUMAJIbHBIM KOJIWYECTBOM 0aJIoB
0% - 54% «Heymoi.» PesynpraTel 00ydeHus He COOTBETCTBYIOT MUHUMAIIFHO JOCTATOYHBIM TPeOOBAHUSM

[IIxana qy1s1 OIEHOYHBIX MEPOIPHUSITUHI HK3aMEHa

% BBINOJIHEHHSI Ok3ameH, | CooTBeTcTBHE Tpaau-
3a/IaHHii DK3aMeHa 0ajn IHOHHOM OlleHKe Onpenenenne ouenxu

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE TIPEAMETa, BCECTOPOHHUE 3HAHNUS, OTJIMYHbIE YMEHUS U BIaJE€HHUE ONBITOM MPAKTUYECKOHN AEATEIbHOCTH,
HEOOXOANMBIE PE3YNIBTAThl 00yUeHHs CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, OM3KUM K MAaKCHMAJIBHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO MOJIHOE TIOHNMAHUE MPEAMETa, XOPOIINE 3HAHUS, YMEHHS U OIIBIT IPAKTUUECKOHN NEeATEIILHOCTH, HEOOXOANMBIE pe-
3yNbTaThl 00y4eHHs cHOPMHUPOBAHBI, KAYECTBO HM OJHOTO U3 HUX HE OLIEHEHO MUHUMAJIBbHBIM KOJINYECTBOM 0aslioB

55% - 69% 11+13 «Y OBJL» [MpuemneMoe MOHUMaHUE MIPEAMETA, YAOBIECTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT MPAKTHYECKOH AEATEIHHOCTH, HEOOX0IUMBIE
[pe3yJbTaThl 00y4eHHs CPOPMUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OLICHEHO MUHMMAIILHBIM KOJMYECTBOM OAIlIIOB

0% - 54% 0+10 «Heynosiu.» Pe3ynbTaThl 00y4eHuUs] He COOTBETCTBYIOT MUHUMAJIBHO JOCTAaTOUYHBIM TPEOOBaHUSIM

4. TlepeyeHb THNOBBIX 3aaHUIi

OueHo4HbIe MEPONPHSITHS

IIpumepbl TUIIOBBIX KOHTPOJILHBIX 3aJaHHIH

1. TectupoBanue

1. Vkaxwure MMpaBUJIIBHOC COOTHOHMICHUC MCKAY NABJICHUAMU Pl, Pg, P3 BO BpEMsA TCUCHUSA BOJBI 11O TPY6aM

pa3Hoil MoK MONEPEYHOro ceueHus S1, Spu Sz(cM. puc.)?
_Ps

a) P]_ = P2 < P3

b) Ps>P;>P;

C) P.=P,=P;

d) Pi>P,> P3

2. OZ[HO KOJICHO C006U.[3.IOU.H/IXC5I COCYZIOB 3aII0JIHCHO BOZ[Oﬁ, a BTOpPOC — KCPOCHHOM. KakoBo coorHomie-
HHE BLICOT ¢T0J160B BojbI (h) u kepocuna (hy), eciu MIOTHOCTH BOJBI M KEPOCUHA PABHBI COOTBETCTBEHHO

ps=1000 kr/m* 1 p=800 xr/m*?




OueHouHbIe MEPONPHATHS IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3a1aHUI

a) 09

by 1
c) 08
d 1.2

3. CBUHIIOBBIH M aTFOMUHUEBBIA MIAPUKH OJMHAKOBON MacCHI OIYIIEeHbI B BOy. COnoCcTaBbTe CHITBI ApXHU-
MeJa, IEUCTBYIONINE Ha IApUKH, €CITU TUIOTHOCTH cBUHIA p1=11400 KF/M3, IUIOTHOCTD amroMuHus p=2700

Kr/M°
a) Fi=42F
b) F2 = 4,2F1
0) Fr=21F
d F=21F
Nunusn IyalbHOE JIOMAITHEe 1. Ha tpy6onpoBoe nuamerpom D umeercs minaBHbiil epexon Ha auametp d (puc.1).

3aJJaHue :
|

Pucynoxk 1

ITo Tpy6onpoBony npu 20 °C nonmaérest Bo3ayx. [TnorHocTs Bo3yxa npu 20 °C cocrasiser 1,26 Kr/M®., OTKpBITHIN B aTMOChepy
U-00pa3Hblif BOJSHOW MaHOMETp, yCTAaHOBJICHHBIN HA IIMPOKOH 4acTH TPYOOIPOBO/a, IIOKa3bIBaeT M30BITOYHOE JIaBICHHE TPY-
6ompoBoze, paBHoe P;. KakoBo OynmeT mokazaHue Takoro e MaHOMETpa Ha y3Koi 4acTu TpyOonpoBoga? ConpoTHBIEHUEM Tpe-
Hebpeub. ATMochepHoe naBieHne 750 MM pt cT. VicxoaHble JaHHBIE 1S 3a1aHUS IPUBEACHBI B TA0IHIIE.

Bapuantsl 3ananuit




OneHoYHbIE MEPONPHSITHS IIpuMepsl THIIOBBIX KOHTPOJIbHBIX 32JaHHI
Ne Bapm- Tas T, W d;, |e, M| n a, |L,m Py
aHTa °C | kr/(m¥c) | v rpax Kre/c
1 Vrnexmcaemiras | 75 30 100 | 07 | 4| 9 |9 | 2
2 Bosayx 180 15 100 | 1.2 | 3| 30 |150] 3
3 Asor 40 9 50 | 15 |5 45 | 60] 4
4 Meran 25 12 50 1074 ] 4 60 | 45( 1
5 Oxmce yranepoga | 80 15 25 12 | 3 15 | 30| 2
6 Oxnce asora 50 20 25 15 | 5 90| 15| 3
7 Jsyoxncs cepar | 180 16 50 [ 07 | 4| 30 | %0 4
8 Jt1an 45 11 Wws0 [o04 |3 45]45] 3
9 Xnop 60 8 25 | 02 | 5 60 | 60 2
10 Vrnexucasiiras | 90 21 50 | 04 | 6 90 | 30| 2
11 Bosayx 200 18 50 | 18 | 4 30 | 200 4
12 Meran 120 10 25 | 04 | 3 45 | 15| 1
13 Asor 50 11 50 ] 03 |5 60 | 0| 3
14 Jsyoxncs cepar | 150 17 25 | 06 | 6 15 | 45| 4
15 Oxmce yraepoga | 40 18 50 | 0.7 | 4 90 | 60| 1
16 Oxnch asora 30 19 100 | 08 | 3 30 | 30 2
17 Otan 60 23 25 12 | 5 45 [ %0| 3
18 Xnop 40 21 50 | 08 | 6 60 | 45| 2
19 Metan 35 16 50 | 0.7 | 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
22 Oxnch asora 55 12 50 | 12 | 3 60 [ 45- 3
23 Jdsyoxncs cepsr | 250 14 25 15 1 6 90 [ 110} 35
24 dtan 35 9 25 | 08 | 4 30 | 35 2
25 Vrnexucasit ras | 60 22 100 | 03 | 5 45 | 15| 2235
26 Xnop 25 14 50 | 01 ] 4 60 | 18| 3.5
2. Ornpenenure pexxuM ABMKEHHsI BOJbI B KaHaje npu temrnepatype 40 °C. UcxoaHble JaHHbIE 17151 pacueTa NpUBEACHbI B
TadmuIe.




OneHoYHbIE MEPONPHSITHS

IIpuMepsl THIIOBBIX KOHTPOJIbHBIX 32JaHHI

BapuanTsl 3aganui

Ne Ba- | Pacxoa |Cewenme xkanana| Pasmeps: kanana Kogpuunent
pHAH- | BOJBI, 3ANOJTHEHHS Ka-
Ta /e Haaa
1 8 Ksagparmoe 2x2 0.75
2 1.6 IIpaMoyromsHOe =18=2 0.80
3 0.232 IIpamoyromeHOE a=12,5=04 0.60
4 0.15 Koasnuesoe d1=0.50, d>=0.25 1.00
5 0.17 Ksagpatsoe 0.35x0.5 0.75
6 0.72 IIpamoyronsHoe a=18=05 0.60
7 0.685 IIpavoyromsHoe a=12.8=06 0.75
8 0.115 Koasueroe d1=0.300,B>=0.125 1.00
9 1.1 Ksagparnoe 08x08 1.00
10 0.0535 IIpamoyronsHoe a=098=06 0.90
11 0.096 IIpamoyronsHoe a=1,8=078 0.80
12 0.0075 Koasuegoe d1=0.80, dx=2 1.00
13 0.00405 Ksaaparnoe 06x0.6 0.735
14 1.92 IIpavoyronsHOe a=20,8=12 0.80
15 0.465 Ksagpatnoe 0.7x0.7 1.00
16 0.00151 Komasueroe d =0.50, d>=0.32 1.00
17 0.435 Keagparsoe 09x09 0.75 m
18 3.25 IIpamoyromeHOe a=16,8=20 0.85
19 0.735 Ksagpatnoe 0.7x0.7 1.00
2 0.0020 Koasuegoe di=0.60. d=0.32 1.00
21 0314 Ksaapatroe 0.6x0.6 0.80
22 1.65 TIpamoyronsHOE a=20,8=10 0.75
23 0.45 Ksagparroe 0.75x0.75 0.50
24 0.50 Koasuesoe di1=0.90, d=032 1.00
5 1.87 KBATparaoe 12x12 1.00
26 3.24 ITpamoyromeroe a=18,8=12 1.00
Pemenue 3agau 3ananue 1.
1. Haiitu CKOPOCTH rasa U KUJKOCTU B XOJIOAUJIBHUKE, €CIIN U3BECTHO, YTO XOJOAUJIBHUK COCTOUT U3

JIBYX KOHIIEHTPUYECKHUX CTAJIbHBIX TPYO AuameTpoM 29x2,5 MM u 54x2,5 mm. [1o BHyTpeHHEel Tpy-
6e nporekatot 3,73 1/4 paccona mWIOTHOCTHIO 1150 kr/m®. B MEXTPYOHOM IPOCTPAHCTBE MPOXOIUT




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aiaHUI

160 Kr/d rasa O DABICHHEM pys=3 Krc/cM® (~0,3 Mia) mpu cpenmeii Temmeparype 0°C. ITiot-
HocTb raza npu 0°C u 760 MM pr. cT. paBHa 1,2 Kr/M°.

2. U3 otBepctus quamerpoM 10 MM B JHE OTKPHITOrO 06aka, B KOTOPOM IOAIEPKUBAETCS TOCTOSHHBIN
YpOBEHB XUAKOCTU BbIcOTOM 900 MM, BbITeKaeT 750 z[M3 KUJIKOCTH B yac. Onpenenuts Kodpduim-
eHT pacxoJia. Yepes CKOJIbKO BPEMEHH OIOPOXKHUTCS 0ak, €Civ NPEeKpaTUTh oJady B HEro >KUIKO-
ctu? Jlnametp 6aka 800 Mm.

3agaHue 2.

1. OmpenenuTh NPUTOK BOABI B 0aK, €CIIM U3BECTHO, YTO B HAMOPHBINA 0aK C IUIOMIAIABIO MOTIEPEYHOTO
cedeHmst 3 M° mpuTeKaeT Boja. B jHe Gaka MMeeTcs CIyCKHOE oTBepcTHe. IIpH yCTaHOBHBIIEMCS
TEUYEHUH PacXo/]] Yyepe3 OTBEPCTUE PaBEH MPUTOKY M YPOBEHb BOJbl YCTaHABIMBAETCS Ha BbIcOTE |
M. Ecnu npekpaTuth NpuTOK BO/IBI, YPOBEHB €€ OyeT noHuxkarbes U uepe3 100 ¢ 6ak onmopoxxHUTCS

2. Onpenenuth MOTEPIO AABJICHUS HA TPEHHE B CBUHIIOBOM 3MEEBHKE, [0 KOTOpoMy IpoTekaeT 60%-
Has cepHas KucioTa co ckopoctsio 0,7 M/c ipu cpeaneit remneparype 55°C. IlpuHATh MakCUMamb-
HYIO II€POXOBAaTOCTh CBUHIOBBIX TpyO mo Tabn. XIl. Buyrpenuuii nuamerp TpyObl 3meeBuka 50
MM, auameTp BuTKa 3MeeBuka 800 MM, uncio BuTkoB 20. [[nuHy 3MeeBHKa OnpenenuTh NpuoOIu-
YKEHHO I10 YUCIIY BUTKOB U UX IUAMETDPY.

3amura 1a60paTopHOi paboThI Bomnpocsr:
1. Ilens nabopaTopHOit pabOTHI.
2. Omnwucanue MopsaKa BHITOJTHEHUS PaOOTHI.
3. Omnwucanue pe3yabTaToB padbOTHI.
KomnokBuym Bonpocs! k komutokBuyMy «OCHOBBI THIPABIUKID)

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

2. Tlonstue nasneHws. /laBieHue >KUIKOCTH Ha JHO M CTEHKH cocyna. ENMWHUIBI M3MEpeHus JaBie-
HUSI.

3. Tunpocraruka. OCHOBHOE ypaBHEHHE THIPOCTATUKU M €ro MPUMEHEHHE B MH)KEHEPHBIX pacuerax

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




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3a1aHUI

4. T'mapoaunamuka. OCHOBHBIE XapaKTEPUCTUKU JIBUKEHUS KUIKOCTH:
- CKoOpOoCTh U pacxo/ KUJKOCTH;
- TI'mapaBnuueckuid paguyc U SKBUBAJICHTHBIN AUAMETP;
- YCTaHOBUBIINNCS, HEYCTaHOBUBILIUICS ITOTOKHU.
5. T'mapoanHaMuyeckue peXUMBbl IBHKEHUS KUJIKOCTH. Pacmpesenenue cKOpocTel Mo CEUYeHHUIO Mo-
TOKa.
6. YpaBHeHHE HEPa3PHIBHOCTH (CILJIOMIHOCTH) TIOTOKA.
7. DuHepreTuyeckuii OanmaHC MOTOKA >KUIKOCTH. YpaBHEHUE BepHYIM Uisi uaeadbHOW U pealbHOM
KHUJKOCTHU, €r0 TPAKTOBKA U rpaduueckasi MHTepIpeTausl.
8. Ilpumepsl mpakTudyeckoro npuMeHeHus ypaBHeHus bepuymmu. (JuddepenHnmansapiii MaHoMeTp,
MHEeBMaTU4ecKue TpPyOKH, ApOcCeNbHbIe TPUOOPHI).
9. TMorepsiublii Hamop. CONpPOTUBICHNUS, BOSHUKAIOIINE HA MYTH JBMXKEHUS JKUIKOCTH IO CETH: CO-
MPOTUBJIEHUE TPEHUS, MECTHBIE COIPOTUBJICHUSI.
10. Meronbl pacyeTa HOTEPSHHOTO HATIOPA U IaBJICHUS B TPYOOIIPOBOIAX.
11. Cetb, mOHATHE CETH, XapaKTEPUCTHUKA CETH.
12. Tloxbop Hacoca i IepeKaurBaHUs )KAKOCTH.
OKk3ameH Temsl J11 OATOTOBKH K 9K3aMEHY:
Onpenenenne ruipaBIMYECKUX COMPOTUBIICHUH B TpyOOIIpoBoOIe
1. Yto uzyuaer Hayka «[ unpasnuka»? CocTapistomye 4acTi «[ UaApaBIuKm».
2. Tonsrue xuaxoctu B «[mupasnukey. OCHOBHBIE (U3NYECKHE XAPAKTEPUCTHKH KUIKOCTH M HX
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 aBuxenust (teueHusi) skuakoctu. Kpurepuit Pelinonbaca. ®@usnueckuil cMbIca KpuTepus
Peiinonbxca.
6. VYpasuenue bepHymu (U1 uaeaTbHONW U peaTbHON YKHUJIKOCTH).
7. TloTepstHHBIN Hamop Ha MyTH JBMXKEHUS kuakocTu. [loTepu Hamopa Ha TpeHHE U MECTHOE CONpO-
TUBJICHHUSL.
8. IIpakTHueckue npuiiokeHUs ypaBHeHUs bepHymum (mHeBMaTuueckue TpyOoku, auddepeHnnanbHbIi
MaHOMETD, IPOCCEIIbHBIC TPHOOPHI).
9. Cerb, NOHATHE CETH, XaPAKTEPUCTHKA CETH.
10. Hacocsl. OcHOBHEIE TTapaMeTphl paboThl Hacoca. L{eHTpoOekHbIe HaCOCHI.
11. PacueT MOIIIHOCTH JIBUTATENsI HACOCA.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3a1aHUI

12. Tlon6op Hacoca 1j1st pabOThI HA TAHHYIO CETh.

1.

N

akrownE

Termmonepenaya
OneMeHTapHble CHOCOOBI Nepefadn Temia (TerIONpPOBOAHOCTb, KOHBEKIUS, JTYYHCThIH TEIoo0-
MEH).
Temnonocureny. Bupl TEIUIOHOCUTENEH U UX UCIIOJIB30BAHKUE B TEIUIOBBIX IIPOLECCAX.
OcHoBHblE TOHATHA U omnpezaeneHuss. OU3NUeCKUil CMbICII BEIUYHUH U PA3MEPHOCTb: KOJINYECTBO
TeIla, TEIJIOBOM MOTOK, YJ€lbHbIM TEIJIOBOM MOTOK (TEIUIOBask Harpy3ka), TeII0eMKOCTh, SHTAJb-
Ui, CPEAHsIsl Pa3HOCTh TEMIIEPATyp ISl Pa3IMYHbIX CXEM OTHOCUTEIBHO JABM)KEHUS TEINIOHOCUTE-
JIeH, CKpbITast TEII0Ta NapooOpa30BaHUs, IKBUBAIICHTHBIN THaAMETD.
OcHoBHbIE 3aKOHBI Teruionepenaur (ypaBHEHHE TEIIONPOBOJHOCTH JJIi OJHOCIOMHBIX, MHOIO-
CJIOMHBIX IUIOCKMX M LIMIMHIPUYECKUX CTEHOK).
KoHBekTHBHOE ypaBHEHME TEIUIOOTAuM; ypaBHEHUE Teronepenadyn. TemioBele 6anaHChl Iporec-
ca TeIJIoNepeIayn.
KoHcTpykinu TeniooOMeHHBIX anmnapaToB
Cymika
duznyeckue OCHOBBI IIpolecca CyIIKH. [IBuxKylas cuiia mpouecca CyIiKy.
Bunel cymku, UX NpuHIUIINAIBHAS OCHOBA.
@®opMbI CBSA3M BJIarM ¢ MaTEPUATIOM, BIUSHUE (JOPM CBSI3U Baru Ha CKOPOCTb CYILIKH.
OcHOBHBIE TapaMeTpPhI BIAXHOT0 BO3/lyXa U UX H300pakeHue Ha |-x quarpamme.
CxeMbl CyLIKH U UX U300paxeHue Ha |-x auarpamme (B TEOPETHUECKOM CYIIHIIKE):
a. TpocTas CyIIKa;
b. cymka ¢ JONOTHUTETBHBIM TOAOTPEBOM BO3/IyXa B CYIIMJIIKE;
C. CyIIKa C IPOMEKYTOYHBIM IIOJIOTPEBOM BO3/1yXa;
d. cymika ¢ YaCTUYHOMW PEIUPKYIISAIUEH 0OTPaOOTAHHOTO BO3/IyXa;
JlelicTBuTenbHas cymmika. M3o0paxeHue npouecca Cymky Ha |-X quarpamme B JeMCTBUTEINb-
HOM CYIIUJIKE.
KoHcTpykunu cymmnok:
e bapabannas cymuika;
e KamepHas cymmika;
e JlenTouHas cymmuika;
e (Cymwika KUISIIIETO CJI0s;
e Banbnossle Cymmiky.
CpaBHUTENbHBIN aHAJIU3 PaObOThI CYIIMIIOK.
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ok~

=

BrimapuBanue
JIBroKymasi cuiia mpoiecca BeinapuBanus. OOmast 1 moje3Hasi pa3HOCTH TEMIEPATyp MpH IPOCTOM
BbINTAPUBAHUU.
TemmneparypHsie moTepu, ux puznyeckas cymHocts. CrocoObl pacyera Hx.
OnnoxopnycHoe Belnapuanue. CriocoObl BbiapuBaHust. MaTepuaiabHbIi U TEII0BOM OanaHChl Ui
OJTHOKOPITYCHOTO BBITTAPUBAHHSL.
IloBepXHOCTh HarpeBa KUIATWIBHUKOB. PacueT moBepXHOCTH Harpesa.
MHorokoprycHoe BbinapuBanue. CyIiHOCTh MHOTOKOPITYCHOTO BhINapuBaHusi. CXeMbl MHOTOKOP-
IIyCHBIX BBINApHbIX ycTaHOBOK (MBY). 1x cpaBHenue. Ananu3 pabotsl. O01mas 1 noje3Hast pa3Ho-
CTH TEMIIEpPATyp P MHOTOKOPITYCHOM BBIMIAPHUBAHUN. MaTepUaNbHBINA U TETUIOBOH OalaHCHI.
VY CTpoicTBO 1 MPUHIIMIT PA0OTHI BBIMAPHBIX allapaToB
Macconepenaua

Macconepenaya. O01iye NOHATUS U ONpeeieHus. Buibl mporneccoB Macconepeiadu.
YcnoBus paBHOBecus mpu Maccorepenade. [Ipasuno ¢a3 ['m66ca. CriocoObl BRIpaKCHHSI COCTaBA
¢a3. 3akoHb! pa3oBoro paBHoBecHs. JIMHUS paBHOBECHUS.
MarepuanpHbIi OallaHC TIporiecca Macconepenaadn. Paboune muann. Mx rpadudeckoe n3o0pakeHue
Ha y-x nuarpaMmme. HampasneHue u ABHXKyIIas cuila Ipolecca Maccorepe1auu.
Kunernka maccoooMmenHbIx nponeccoB. | 3akon @uka. Ero tpakroska. Koadduuuent monexynsp-
HoM T Py3un.
KonBekTuBHBIN nepeHoc BeecTa. JuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MaccoOOMeHa
(11 3axon ®uka). AHanu3 qud. ypaBHEHUH.
VYpaBHeHus: Maccootaadu, Macconepenauu. Caszb MKy KOG UIIMEHTaMH MacCOOTIayd U Mac-
corepeaayu.
Komonnas anmaparypa:

® [IOBEPXHOCTHBIE a0CcOpOEpHI;

e abcopOepsl cO CTyMEHYaThIM KOHTAKTOM (a3;

® YCTPOHCTBO KOHTAaKTUPYIOIIMX 3JIEMEHTOB;

e anmapaThl C OPraHW30BaHHBIM M HEOPTaHU30BAHHBIM MIEPEITMBOM JKUAKON (ha3bl.
Pextuduxarus. CynHoCTh MPOIECCOB:

® IIPOCTOH MEPETOHKH;

® TIEPEroHKH c JederMaruei;

e pekTuduKanuu.
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-
TUUKATIH
8.3. JIunus paBHOBecHsI U paboune JTMHHUU MpoLiecca peKTU(UKAIIIH.
8.4. Onpenenenuie BeIcOTH KooHHBI (onpenenenue YEIT, BEI), (ucronb3oBarh rpaduydeckuii crio-
€00 ompeesieHns yncia Tapesiok).

9. Ilepuomnyeckas u HempepbiBHAS pekTHUHUKanus. CynHOCTh Kaxaoro crnocobda. TeroBoi u MaTe-
pHUANbHBIN OaTaHCHI.

1. MeToauyeckue yKa3aHusi 0 Npoueaype oueHnBaHUsl

OueHoYHbIE MeponpusaTHus

Hpouenypa NMPOBEICHUSA OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMbIe METOIMYECKHE YKasaHus

1.

TectupoBanue

TCCTI/IpOBaHI/IC MMPOBOAUTCS IIOCIIC U3YUYCHHUA TCOPECTUUCCKOIO MaTepuala Ka)KHOﬁ TEMBbI AUCLHHUIIIMHEBI. Te-
CTHPOBaHUE POBOJUTCS B KOMITBIOTEPHOM MM TIicbMeHHOU (hopme. [Ipu mucemenHol popme TecTupoBa-
HHA TCCT COACPIKUT 6 BAapHUAHTOB, Ka)KI[bIﬁ BapHUaHT COCTOHUT U3 5 BOIIPOCOB, ITPpU KOMIIbBIOTCPHOM TCCTUPO-
BaHUH BBHIOOp BapHaHTa U BOIIPOCOB IMPOUCXOIUT aBTOMATUIECKH.

KpI/ITCpI/II/I OLCHUBAHUS TCCTUPOBAHUA!

Kputepwuii 0,6 - 1 6amna 0,5-0,1 6ama | 0 OaytoB Hroro
[IpaBunbHbld  oTBeT [UacTW4yHO NpaBuUiIbHBIHHE NpaBUIbHBINA OTBET)

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

MaxkcuManbHbIi 6aut 3a TecTUpoBaHue 5 6ayioB. TecT cUMTaeTCs YCIEIHO BHIITOJHEHHBIM ITPH MOTyYe-
HUM CTYJCHTOM 3 OaioB.

HTorosasi oleHKa 3a CEMECTpP PACCUUTHIBACTCS HAa OCHOBE IOJIyYEHHOW CyMMBbI OalsIoB B pe3yjbTare
TEKYILEro KOHTPOJIs, U 0aJI0B, HAOpAaHHBIX MTPH 3aKJIIOYMTEIHHOM KOHTPOJIE 3HAHUH Ha SK3aMEHe.

1. BeimostHenne
TECTOBBIX 3aaHUI

NHnuBunyanpHOE JOMaIIHEE
3a/1aHKe

st 6onee riyOoOKOM mMpopaOOTKU MaTepHalia JUCIHUIUIMHBI HEOOXOIMMO BBITIOJIHEHUE WHIUBUIYATBHBIX
JIOMAalTHUX 33JJaHUH, KOTOPBIE OMOTYT CTYJIEHTY MPHOOPECTH HEOOXOMMbIE MPAKTUUECKHE HABBIKU.
NuauBuayanbHbIe JTOMAIIHUE 33JaHUS SBISIFOTCS 00S3aTebHBIMU JIJISl BBITOJIHCHUS, W HEBBITIOJHECHUE
XOTs OBl OJIHOTO W3 HHX, SBJSIETCS OCHOBAaHHMEM MJIs HE JIOMyCKa CTYACHTa K UTOTOBOM aTTECTAIUU IO
JTUCITUTUTAHE.

NuauBuayanbHple 3aaHUs  CHOCOOCTBYIOT — YIUIYOJNEHHOMY HM3Y4YEHHIO TEOPETUYECKUX BOMPOCOB
OpraHMW3alliii W HOPMHPOBAHHUS TpPyJa W SBJISIOTCS OCHOBOM JUIS TIPOBEPKH CTEIICHH YCBOCHHS
MPUOOPETEHHBIX 3HAHUHN U TIOCTHXKEHUS PEe3YIbTaTOB MO JUCIHUILIHHE.

JIJis paBHOMEPHOTO TUTAHUPOBAHHS CAMOCTOSTEILHOW paOOTHI CTY/ICHTA, CTYJCHT MOTy4aeT METOIUICCKHE
yKa3aHUus K KypCOBOMY MpPOEKTY M KaJeHJApHBIM TUTAH JUCIHMIUIUHBL, C YKa3aHWeM JAaT s CHAa4Yu
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WHJIMBUIYIBHBIX 3aaHui. HIMBUIYyanbHBIC 3aJaHUS BBITIOJHSIIOTCS CAMOCTOSTEIHHO U 0(DOPMIISIFOTCS B
otueT. B maTel cmauywm 3amaHuii, TpenogaBaTenh cOOMpaeT WHAMBHUIYAJIbHBIC 3aJaHUs, TMPOBEPSICT UX H
CTaBUT POCIUCH, €ClIM paboTa 3a4TeHa, HE 3aKOHYCHHBIC PaOOThI HE 3a4YMTHIBAIOTCS, OPA0ATHIBAIOTCS U
CIAI0TCS 3aHOBO.

NHnuBuayanbHbIC JOMAIIHWE 3aJaHUsI BBIONHSIIOTCA CTYICHTOM IO KaXKIOW TeMe IJUCIUIUIMHBI M
COOTBETCTBYIOT KaJCHAAPHOMY PEUTHUHT IIJIaHY JUCLUUILITAHBI.

Kputepuu onenvBanus 3a1aHuid:

Kputepuii 3-4 banna 1-2 Gamna 0 6anoB
3aaHne BBIMONHEHO BEPHO, [3aJaHHe BBIMOJHEHO BEPHO, B[3aJaHKe BBIOJIHEHO BEPHO, B
B TIOJJHOM 00bEMeE, MPOIUCAH [[TOJTHOM o0BeMme, YaCTUYHO[IOJIHOM 00BbeMe, HE MPOIUCaH

1. BoImonHeHNeE 3a/[aHuii  [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 C Oro3JaHdueM He Oolee
ueM Ha 2 HeOeIu
[IperonaBaTens OLEHUBAECT NaHHBIA BHI pPaboTel 1Mo 8-O0amipHOoi cucteme. llodmydeHHsle Oayutel 3a
BBITIOJTHEHUE HWHAWBHUIYabHBIX TOMAIIHUX 33JaHUi OTpakaloTcs B HAKOIUICEHHBIX Oaijiax CTylIeHTa

COTJIACHO KaJICHJAPHOTO PEUTHHT IUIAHA JUCIUTLINHBIL.

2. KagecTBo 1 cpoku OTtuer
BBITIOJTHEHHS PaOOTHI

PaGoTa cmaHa C OIIO3IaHHUEM|
0oJsiee YyeM Ha JIBE HEIEIN

odopmIicH o
TpeOOBaHMAM U CIAaH 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 1abopaTOpHON PabOTHI

[IpenomaBaTenb MPOBOAUT OLIEHUBAHUE OTUYETA 10 TaOOpaTOpHOH pabdoTe:

1. cooTBeTcTBHE OTYETa MO Ja0OPATOPHOI paboTe MO CTPYKTYpE U COAEPIKAHUIO YCTAaHOBJICHHBIM Tpe-
OOBaHUSIM;

CTETIEHb BBIIIOJHEHNE 3aJaHNUs;

CTENEeHb COOTBETCTBHUS BBIIIOJHEHHBIX paboT 11esu 1abopaTOpHOM paboThI;

NPaBUIBHOCTh OPOPMIICHHS OTUETA;

COOTBETCTBHE BBIBO/IOB II€JIN pa6OTI)I.

[IpenogaBaTens TPOBOAMUT OLICHUBAHKUE 3HAHUM 00ydarolerocs no TeMe J1adopaTopHoOil paboThI:

agbrwmn

1. oOyuaromuiics MpeabsIBISET MPEOIABATEIIO OTYET;
2. TpenojaBaTelb 3aJaeT 00YJaroIIeMyCsl BOIPOCHI U 3aCTYIIIMBACT OTBETHI.
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[IpenogaBaTens OIICHUBACT BHIIOJHEHHYIO PAOOTy U OTBETHI HA BOIIPOCHI:

00yYaroIuiCs TaeT MPAaBUIbHBIC U TIOJIHBIC OTBETHI HA BCE BOIPOCHL: 5 0AJUIOB;
oOyJaroIuiicss OTBeYaeT MPABMIBHO HE Ha Bce Bompockl (6onee 70 %) wim naeT HEmoJdHbIC
OTBETHI: 4 Oama;

oOyJaronuiicss OTBeYaeT MPABUIBHO HE Ha BCe BOMPOCHI (55-70 %) wim aeT HermoaHbIe OTBE-
ThI HA MHOTHE BOIIPOCHI: 3 Oasa;

00y4aroIuiicsi OTBEYaeT HENPaBHJILHO HA MHOTHE BOMPOCH! (MeHee 55 %) uiu jaer Hemod-
HBIC OTBETHI Ha OOJIBIIMHCTBO BOIIPOCOB: 2 OaJia.

Komnoxksnym

CTyneHTsl nensTcs Ha TPYNIbI o 3-4 yenmoBeka. 3a HeJeNto 10 KOJUIOKBUYMA CTYACHTaM COOOIIAI0TCS €ro
tembl. Kaxnas rpymnma Oosiee JeTaqbHO TOTOBUTCS IO OJHOW TeMe, B TO K€ BpPEeMs BCE H3Y4aloT
PEKOMEHJIOBAaHHYIO JIUTEpaTypy WIM HAWIEHHbIE HWCTOYHWKU wuH(MopMmanuu mo Tteme. Ha 3ansaTum
IpernojiaBaTeNb pa3faeT IpyMmaM JIMCThl OyMard ¢ Ha3BaHHEM OOCYKJAAaeMbIX BONPOCOB (CHadana B
TPYIIIBI, KOTOPbIE WX W3y4dald AETANbHO), naetcs 10 MHHYT, TPyNmbl TE3UCHO (OPMYIUPYIOT OTBET Ha
BOINpPOC. 3aTeM JIMCThI IEPEJAIOTCS [0 YACOBOW CTPEJIKE U CTYAEHTHI APYTUX IPYII JOMOIHAIOT OTBET (110 5
MUHYT), JBUKEHHUE JINCTOB MPOUCXOIUT MO KPYry, IOKa OHU HE BEPHYTCSI B IPYIIY, OTBETCTBEHHYIO 3a
MOJIrOTOBKY JIaHHOTO Bompoca. ['pyrma o3HakaMiIMBaeTcsi ¢ KOMMEHTapUsIMHU, HAlTUCAHHBIMU B MX JINCTAaX
YY4aCTHUKAMHU JIPYIUX TPpyHI. 3aTeM MO0 OYepely YYaCTHHUKH TPYIIbl BBICTYNAIOT YCTHO, B CBOEM OTBETE
0000111al0T CBOE BUIECHHE BONPOCA, U MHEHHE ApPyrux rpynm. Ilo OKOHUaHMM KpaTKOTro BBICTYIJICHHS
MpenojaBaTelib U CTYAEHTHI APYTUX TPYII 3aJaf0T BOMPOCH U OOCYXTAIOT TeMmy. B KOHIlE KaKIblil
CTYIGHT U TpernojaBaTelb OLIEHUBAET aKTMBHOCTb PAa0OThl KaXJIOro OJHOrpynmHuka mo 10 OamnbHOU
mkane. MroroBas oLeHKa KaXOOro CTYIEHTAa CUMTAeTcd Kak CpegHee apu(pMeTHdeckoe OT BCeX
BBICTABJICHHBIX €My OaJIJIOB.

DK3aMeH

B pamMkax m3ydaeMmbIX pa3/ieioB JHUCHUUIUIMHBI OCYIIECTBISETCS TEKYyIlee OLEHUBAHUE CTETIEHU OCBOCHMUS
CTYJEHTaMHM H3y4eHHOro Marepuana. IIpoBepka OCBOEHHs JEKIMOHHOIO MaTepuaja MpPOBOAUTCS IyTEM
TECTUPOBaHUs, Mociie u3ydeHus Tembl. [IpoBepka ocBoeHUsT MaTepuasa MPaKTHYECKUX 3aHSATHH MPOBOIUT-
Csl 110 pe3yJIbTaTaM BBIIIOJIHEHUS MHAWBHUYAJIbHBIX JOMAIIHUX 3a/laHUi U BBIUMCIIEHUS PACUETHBIX pas3fe-
JIOB KYpPCOBOM PaOOTHI .

JIonmycK 1O UTOTY TEKYIIETO KOHTPOJIS PAaCCUUTHIBACTCS Ha OCHOBE CyMMBI 0aJlJIoB, HAOpaHHBIX 3a BCE BH-
JIbI OTICHOYHBIX MeponpuaTuid. JlJis AOMmycKa K 3K3aMeHy CTYACHTY Heo0XoauMo Habpath 55 6amioB u 60-
JIE€ 110 BCEM BUAAM 3aINIAHUPOBAHHBIX OLICHOYHBIX MEPOIIPUATH.

DK3aMeH MPOBOJUTCS C MOMOIIBIO KOMITBIOTEPHOTO WJIM MUCbMEHHOTO UTOTOBOTO TECTHPOBAHUS IO BCEM
pazzenaM n3y4aeMoi IUCLUIIINHBIL.

DK3aMeHaIMOHHbIN Ouner cocrouT u3 10 BapuanToB. Kaxxaplii Bapuant cogepkut 20 BOIpOCOB B TECTOBOM
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(bopMe, IIpU KOMIIBFOTCPHOM HUTOI'OBOM TCCTUPOBAHUU BBI60p BapuaHTa U BOIIPOCOB IIPOUCXOAUT aBTOMaA-

THYECKH.
Kputepuu onieHnBanus 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 20 GayoB
TECTOBBIX 3a/IaHUI [TECTOBOTO Ha BOIIPOC
TECTOBOIO 3aJaHUs
3aiaHus TECTOBOIO 3aJJaHUS

MaxkcumanbHbIi 0an 3a sx3ameH 20 6aoB.
HToroBas olLieHKa 3a CEMECTP paCCUUTHIBAETCS HA OCHOBE MOJIYYEHHOM CyMMBbI OaJIJIOB B pe3yJsibTaTe TeKy-
1IEr0 KOHTPOJIs, U 0aJJIOB, HAOPAHHBIX IPU 3aKIIOUNUTEIHLHOM KOHTPOJIE 3HAHUN HA K3aMEHeE.




MHUHUACTEPCTBO HAYKH M BBICIIIET'O OFPA3OBAHUS POCCUICKOM ®EJEPALIUU
®denepanbHOe TOCYyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHHE BBICIIEro 00pa3oBaHus

«HAIIMOHAJIBHBIN HCCIETOBATEJLCKAMA TOMCKHWI MOJUTEXHUYECKUA YHUBEPCHUTET»

KAJEHIAPHBI PEATHHT -TVIAH JUCHUTLTAHBI

2020/2021 y4e6Hblii rox

OLIEHKUA Jluciuminaa Jlexmun 32 gac.
«OcHO8HbIEC NPOYECCHL U ANNAPANTbL XUMUHECKOU Ipaxr. 24 gac
90 - 100 3aHSATHUS '
«OTIHIHOY A mexnoao2uu)
GaoB
J1a6. 3aHsTHS 32 yac.
B 80— 89 no HanpasieHuto 18.03.01 Xumuyeckas mexnono2us Bcero aya. 88 aac
6aioB padora ’
«Xopo1io»
70 —-79
C CPC 128 qac.
6amnoB
65 — 69
D 216 yac.
6amnoB
«Y IOBILY HUTOro
55 - 64
E 6 3.e.
GannoB
55-100
3a4TeHo P
6aToB
Heynosners
A 0-54
OpHUTEIBHO / F
GanoB
HE3a4TEeHO
Pe3ysbTaThl 00yUeHUs 10 AUCHUIINHE.
PO 1 Bnasets 6a30BBIMH 3HAHUSMH B 00J1aCTH THAPABIUKH, IEPEHOCA TEILIa, MACChl U HMITYJIbCa, (PU3UKO-
XMMHUUYECKMMH OCHOBAaMHU IIPOLIECCOB, IPOXOAIIMX B allllapaTaX XMMUYECKUX IIPOU3BOJCTB
P12 IIpumensTh 3HaHMS 3aKOHOB FUIPABIIMKY, [IEPEHOCA TEIUIA, MACChl, UMILYJIbCA, METOIOB pacyeTa Jyis pellie-

HU3BOJCTB.

HUA 3aJ1a4 pacucTa U aHaJIu3a almapaToB U IPOXOJAIUX B HUX MMPOUECCOB XMMHUKO-TECXHOJOT'MYECKUX IPO-

OueHoYHbIEe MEPONIPUATHS:

Jast iucuMniIuH ¢ GopMoii KOHTPOJIS — IK3aMeH

OuneHoYHbIe MePONPHATHS Kou-Bo Banibt
Tekymuii KOHTPOJIb: 80
TK1 | 3ammra otdera 1o 1abopaTtopHoi paboTe 3 15
TK2 | 3amwura /13 2 10
TK3 | Pemenue 3amgau 6 30




TK4 | Komnoksuym 3 15
TK5 | TectupoBanue 1 10
ATTecTanmsi: 20
IMA1 | Dx3ameH 1 20
HUTOro 100
Kou- o
g 0180 uenorioe Hndopmanmnonnoe odecneueHne
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1 2 3 4 516 7 8 9 10 11
1 Jlexuus 1. Bsedenue. 3axousl coxpanenusn maccul, um- 2 OCH 1
nyabea u dHepeuu. 3aKoHsl MepMoOUHAMUYECKO20 Pas-
Hogecus
P [paktiueckoe 3anusate 1. Qusuueckue geruyuHbl U 2 TK3 5 JIOIT 2
A cucmemul eounuy usmeperuti. Ceoticmea scuoxocmeil u
2a3o6
P2
BrinonHenne MeponpusTUil B paMKax caMOCTOATEIbHON
paboTHI CTyIeHTa:
Cucmemul eOuHUY u3MepeHUll QuU3ULeCKUX 8ETUUUH. 8 OCH 1 OP 1
OchosHbie pusuUKo-XuMuyecKue ceoUCmMea HCuoKocmet
U 2a308, onpeoeneHus U Cnocoobl pacyéma OCH 3
2 Jlexuus 2. Teopemuueckue ocHo8bl onucanus npoyec- 2 OCH 1
coé u annapamos. OcHo8bl MOOETUPOBAHUSL.
PI1
JlaGoparopHas paboTa 1. Onpedenenue euopasmuveckux | 4 OCH 1-3
PIR conpomueienutl mpyoonpogooa
Brimonnenne MeponpusATUil B paMKax CaMOCTOSATEIbHOM
paboTHI CTyIeHTa:
ITonroToBka k 1aboparopHoi padore 1 10 OCH 1-3 | DP2
3 Jlexuus 3. I'uopocmamuxa. Ocnosuvie 3akonsl. Ipu- 2 OCH 1
KAAOHble 3a0a4u 2UOPOCMAmuKU
[MpakTryeckoe 3austue 2. Pewenue 3adau no ocnosuvim| 2 TK3 5 JOI1 1-2
Pl NPUKIAOHBIM BONPOCAM 2UOPOCMAMUKU
P2 BrInosHeHHe MepONIpUATHI B paMKaX caMOCTOSTEIbHOM
paboTHI CTyIeHTa:
U3 1. Pacuém eudpasnuyeckoli Xapakmepucmuxu 10 OCH 1
mpy6onposooHoll cemu u noobop Hacoca
JIOIT 2
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4 Jlexuus 4. Beeoenue ¢ cuopoounamuxy. OcHogHbie Xa- 2 OCH 1
| paxmepucmuxu 08udiceHuUs HcuoKocmetl
Pa1
PR JlaGoparopHas pabota 2. Onpedenenue eudpasmuueckux | 4
conpomueaeHuti mpybonpogooa (npooonicerue)
BrimonHeHne MEpONPUSTHIL B paMKaX CaMOCTOSATEIIEHON
paboTHI CTyeHTA:
Ypasnenue nosepxnocmu ypoens. 8 OCH 1 OP1-2
5 Jlexuus 5. OcHogmble 3aKOHbL 2UOPOOUHAMUKU 2 OCH 1
P IIpaxtuaeckoe 3ansarue 3. Pewenue 3a0ay no ochoguvim| 2 TK3 5 JOIT 2
A NPUKIAOHBIM BONPOCAM SUOPOOUHAMUKU
P2 > =
BeImosHeHHEe MEPOTIPHUATHI B PAMKaX CaMOCTOSITEIILHOM
paboTHI CTyeHTa:
Yempoiicmeéo u npunyunsi pabomel cudpocmamuyeckux 8 OCH 1 3P1-2
Mawiun.
6 Jlexuus 6. Teuenue scudkocmeti 6 mpyoax Kpyeio2o 2 OCH 1
ceuenus
PJI1 |/TaGoparopnas pabota 3. Onpedenenue audpasruueckux | 4 TK1 5
conpomueieHuti mpybonpogooa (npoooxicenue)
P2
BrinonHenne MeponpusaTUil B paMKax caMOCTOATEIbHON
paboTHI CTyIeHTa:
Tunosvie KoOHCMPYKYUU HACOCO8, BEHMUNAMOPOE U 8 JIOIT 4 OP1
KoMnpeccopos
7 Jlexuus 7. ['uopasnuueckue conpomueienus u pacuém 2 OCH 1
mpy6onposo0os
PIII [paktiueckoe 3austue 4. Pazoenenue HeOOHOPOOHBIX 2 TK3 5 J10I1 2
cucmem 0cadicoeHuem
PII2 = =
BrImosTHEHHE MEPOTIPHUATHI B paMKaX CaMOCTOSATEIBHOM
paboTEI cTyeHTA:
Tunogvle KOHCMPYKYUU MEWATOK. 10 OCH 1 OP2
8 Jlextus 8. Memoow: pazdenenusi HeOOHOPOOHBIX CU- 2 OCH 1
cmem. Ocadicoenue
PIO1
Jlabopatopnas pabota 4. Hccneoosanue pabomei nabo- | 4 TK1 5 OCH 2-3
PI12 |pamoprozo punemp-npecca u onpedenenue xoncmanm
Gurempayuu
BeImoHEHHE MEPOTIPHUSATHI B PAMKaX CAMOCTOSITEIILHOM
paboThI CTyIeHTA:
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Tunosvie KOHCMPYKYUU OMCMOUHUKO8, YUKIOHO8 U 8 OCH 1 5P1
Gunempos. Ouucmra 2a3os
9 Kondepenu-nenens 1
Pl
Konnoxeuym 1. Conpomuenenus 6 mpyoonpogooe TK4 5 OCH 1 OP1-2
P12
JOIT 1
Sawuma UJ[3 1. TK2 5
Bcero nmo KOHTpPOJILHOM TOUYKe (aTTecTanuu) 1 40 | 70 40
10 Jlexuus 9. Pazdenenue HeoOOHOPOOHBIX cucmem Quvb- 2 OCH 1 OP1
mposanuem
IIpaktuaeckoe 3anarue 5. PazoeneHue HeOOHOPOOHbIX 2 JOIT 2
Pl cucmem Memooom Quibmpoeanus
P2 BrinonHenne MeponpusTuil B paMKax caMOCTOSATEIbHOMN
paboTHI CTyIeHTa:
UJ[3 2. Tennosotl pacuém npoyecca menioooMeHa ¢ 10 OCH 1
noobopom munopazmepa menio0OMeHHO20 annapama
JOI11-4
11 Jlexums 10. Iepemewusanue 6 dcuokux cpedax 2
IIpaktudeckoe 3anarue 6. 2 JOIT 2
P11
JlaGoparopHas paboTa 5. U3yuenue npoyecca menione- | 4 OCH 1 3P2
P2 |peoauu 6 mennoobmennuxe muna "mpyoa 6 mpybe”
BrinonHenne MmeponpusTuil B paMKax caMOCTOSATEIbHON
paboTHI CTyIeHTa:
[lo02omoska Kk npakmuyecKkomy 3aHamuio 7. 8 OCH 1
12 Jlexuus 11. Tennoswvie 6anarncol. Tennonposoonocmo 2 OCH 1
P IMpakruueckoe 3austue 7. Pacuém ocrnognwix meniogu- |2 TK3 5 JA0I 2
suyeckux ceoticme. Tennosvle 6anancol
P12
BeImonHeHne MeponpusATHii B paMKaX CaMOCTOSTEIbHON
paboTEI cTyneHTA:
OcHogHbie 6UObl MenjioHoCUmeneu u ux menﬂod)mu- 6 OCH 1 SP1-2
ueckue ceolicmed.
13 Jlextusa 12. Koneexmuenwiit menioobmen. Tennogoe 2 OCH 1
PII1 |nodobue. Ocnoghuie ypagnenus menioomoasu
P12 |[Ipaktuueckoe 3ansatue 8. Pacuém ocrHoguvix menioghu- |2 TK3 5 JAO0I1 2
suyeckux ceoticme. Tennosvle 6anancol
JlaGopatopHas pabota 6. Uzyuenue npoyecca menione- |4 JOI1 3-4
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[pedauu ¢ mennoobmennuxe muna "mpyba ¢ mpyoe"
BrinonHenne MeponpusaTuil B paMKax caMOCTOSATENbHON
paboTHI CTyIeHTa:
Pacuém cpedneti 0gudicywyeti Cuibl menionepeoayu. 6 OCH 1 OP2
14 Jlexums 13. Jeuoicywue cunvt npoyecca u ypasHerue 2 OCH 1
menionepeoaiu
Pl [Mpaktuueckoe 3ausitue 9. Pacuém nepedavwu meniomor |2 JOI 2
mMenionpoBoOHOCHbIO
PI2 - =
BeInoiHeHHE MEPONPHUATHI B paMKaX CaMOCTOSATEIbHON
paboTHI CTyeHTa:
[loozomosxka k 1abopamoprou pabome 7. 10 OCH3 OP1
15 Jlexuus 14. [pomviuinentvle cnocodwvt noogoda u om- |2 OCH 1
600a mennomul. Tunogvie meniooOMeHHble annapamol
IMpaktuueckoe 3austue 10. Pacuém nepedauu mennomoi|2 JOI 2
PI1 |mennonposoonocmoio
PJ12 |JlaGoparopnas padota 7. «Koowcyxompybuwiii mennoo6- |4
MEHHUKY
BrinonHenne MeponpusTuil B paMKax caMOCTOSATEIbHOMN
paboTEI cTyneHTA:
Ilo02omoska K npakmuieckomy 3ausamuio 8. 6 A0I2 OP1
16 Jlexuus 15. Teopemuueckue ocnoswvt npoyeccos evina- |2 OCH 1 2P2
|pusanus. Annapamyproe ogopmaenue npoyeccos ebvi-
J1OI1 3-4
napusanus
PAl
IMpakruueckoe 3austue 11. Pacuem npoyecca mennone- |2 JOIT 2
I [pedauu
BrinonHenne MmeponpusTuil B paMKax caMOCTOSATEIbHON
paboTHI CTyIeHTa:
OchosHble munogvie KOHCMPYKYUU meniooOMeHHUKO8 6 OCH 1 OP1
pasnuuno20 HasHaueHus.
17 Jlextus 16. Mooenu peakmopos udeanvnozo gvimeche- |2 OCH 2 OP1
HUA U UOeanbHO20 cMewenus. Konempykyuu xumuye-
PA1 |exux u 6uoxumuueckux peaxmopos Aon4
PJ12 |lIpaktuyeckoe 3ausitue 11. Pacuem npoyecca mennone- |2 JOII 2
[peoauu
JlaGoparopuas pabota 8. «Koowcyxompy6uwlii menioo6- |4 TK1 5 JOI1 3-4

MEHHUK )
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BrimoHeHNE MEPONPUATHI B paMKaX CaMOCTOSITEIIbHOM

paboTHI CTyEeHTA:

IToaroroBka K KOJJIOKBHYMam 6 OCH 1-3

18 Kondepenu-unenesns 2

Konnoxeuym 2. Pazoenenue HeOOHOPOOHBIX cucmem TK4 5 OCH 1-3
Pa1

Komnoksuym 3. Temtonepenaua TK4 5 OCH 1-3
P2

Bammra U3 2 TK2 5 JIOT1 2-4

TectupoBanue TKS 10 OCH 1-3

Bcero no KOHTPOJILHOM TOYKeE (ATTECTAMH) 2 88 | 128 80

JK3amMeH 20

OO6mit 00beM PadoTHI MO THCIUIIIHHE 88 |128 100

HNudpopmanuonHoe odecneyeHue:

Ne (xoxm) OcHoBHas yueOHasi 1uTepaTtypa (OCH)

OCH 1 [poueccs! n anmapatsl XuMHYeckol TexHonoruu. O6muit Kype : yueOHuk : B 2 kaurax / B. I'. Aiamreiin, M. K. 3axa-
pos, I'. A. Hocos [u ap.] ; mox penakumeit B. I'. Aitamreitna. — 8-e u3n., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. —
Kaura 1 : Kamra 1 — 2019. — 916 c¢. — ISBN 978-5-8114-2975-2. — Tekct : 3meKkTpoHHbIH // JlaHb : 3IEKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/111193 (mara obparmenus: 09.10.2020). — Pexum gocty-
Ta: A7 aBTOPH3. TTOJIb30BaTeNeH.

OCH2 Ipoueccs u anmapartsl XUMHYecKol TexHonoruu. O0mmit kype : yueGHuk : B 2 kaurax / B. I'. Aitamreiin, M. K. 3axa-
pos, I'. A. Hocos [u ap.] ; mox penakuumeit B. I'. Aitamreitna. — 8-e u3n., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. —
Kaura 2 : Kanra 2 — 2019. — 876 c¢. — ISBN 978-5-8114-2975-2. — Tekcr : 3meKkTpoHHBIH // JlaHb : 3IEKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/111194 (nata obpamenus: 09.10.2020). — Pexum gocrty-
Ta: A7 aBTOPH3. TTOJIb30BaTeNeH.

OCH 3 Bapanos, /1. A. IIporiecchl 1 anmmapaTbhl XAMHYECKOH TEXHOJIOTHH : yueOHOoe mocobue / JI. A. bapanos. — 3-e u3n., crep.
— Camnkr-IletepOypr : Jlanb, 2020. — 408 c. — ISBN 978-5-8114-4984-2. — TekcT : 31eKTpOoHHEIH // JIaHb : 371eKTpoH-
HO-OuOmMoTeuHas cuctema. — URL: https://e.lanbook.com/book/130186 (nata obpamenus: 09.10.2020). — Pexxum n0-
CTyTIa: ISl aBTOPU3. TOJIB30BaTENeH.

Ne (kom) JononHuTeabHas yueOHas gutepatypa (1OII)

JOIT 1 JlykmanoBa, A. JI. IIpomeccs! n ammapartsl XuMudeckod TexHonoruu. IIpumepsr n 3amaunm : yueGHOe mocobme / A. JL

JlykmanoBa. — Cankr-IlerepOypr : Jlanb, 2020. — 64 ¢. — ISBN 978-5-8114-4272-0. — Texcr : 3neKTpoHHsli // JIaHb :
aNeKTpoHHO-OnbmoTewnast cucrema. — URL: https://e.lanbook.com/book/133888 (mata obpamenus: 09.10.2020). —
PexxuM JocTyna: 171 aBTOpH3. NONIb30BaTeNeH




JI0IT1 2 [TaBnoBs, Koncrautiun ®eodpanoud. [Ipumeps! U 3a1a4uu 1o Kypcy MpoLECCOB M annapaToB XMMHYECKOH TEXHOJIOTHH :
yue6Hoe nocobue s Bysos / K. @. Ilasnos, I1. I. Pomankos, A. A. HockoB. — 10-¢ u3a., nepepa6. u jpon.. —
penpuHTHOE u3nanne. — Mocksa: Anbsinc, 2013. — 576 c.: win.. — buGmuorp.: ¢. 502-509.. — ISBN 978-5-91872-031-
8.

JI0I1 3 CHCTEeMHBIH aHAJIM3 MPOLIECCOB M ANNapaToB XHMHYECKON TeXHOJIOoruH : yuebHoe nocobue / J. JI. Usanuuna, E. C. Yep-
nsikopa, H. C. Benunckas, E. H. UBamkuna. — Tomck : TITY, 2017. — 115 ¢. — ISBN 978-5-4387-0787-5. — Texer :
INeKTPOHHbIN // Jlanb : siektponHo-6uGmoTeunas cucrema. — URL: https://e.lanbook.com/book/106767 (nara oGpa-
menus: 09.10.2020). — Pexxum noctyna: uis aBTOpH3. M0JIb30BaTECH.

J10IT 4 O6opynoBaHHe GHOTEXHOJIOrMYECKHX NMPOM3BOACTB : yueOHoe nocobue st By3os/ M. A. EBnokumos [u ap.] ; noa pe-
nakumeiit U. A. EBnokumoBa. — Mocksa : HsnarenscrBo [Opaiit, 2020. — 206 c. — (Bricmee oOpasoBanue). —
ISBN 978-5-534-12433-0. — Texker : anekrponnsiii / OBC IOpaiir [caitr]. — URL: https://urait.ru/bcode/447483 (nara
obpamenus: 02.10.2020).

Ne (kon) Ha3zBanue 3j1eKkTpoHHOr0 pecypca (IP) Anpec pecypca

OP 1 DekTpoHHO-0MbIMoTeYHAs CHCTEMa https://e.lanbook.cony/

«Jlaub»
JP2 HayuHo-2/1ekTpoHHas 6ubimoTeka https://elibrary.ru/projects/subscription/rus_titles_open.asp
eLIBRARY.RU
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MHUHHUCTEPCTBO HAYKH M BBICHIEI'O OBPA30BAHMSI POCCUICKOM ®EJEPALIUN

desepanbHOE roCYAapCTBEHHOE ABTOHOMHOE 06pa3oBaTe/IbHOC yUPEKICHHE BICIIErO obpa3oBaHus
«HAIIMOHAJIbHBIN UCCJIEJOBATEJILCKUII TOMCKHAN NOJUTEXHUYECKHUI YHUBEPCUTET»

KAJIEHAAPHBIV PEUTUHI -TIJIAH

BBINOJIHEHHSI KYPCOBOI0 MPoeKTa / KypcoBoii paGoThl

10 JUCLMILUIHHE OCHOBHBIE MPOLIECCHI M aMMNapaThl XHMHYECKOH TEXHOJIOTUH
OOIT noaroToBKH GakanaBpoB
HanpaBJieHUs (crierualb- 18.03.01 Xumuueckasi TEXHOJOT U
HOCTH)
Ha MepPHO ocenHui cemectp 2020/2021 yyeGHoro roaa
PykoBoauresnb ®ponosa Upuna BiagumupoBHa
Hdara Bupa paborel (aTTecTaniHOHHOE MEPONIPHATHE) Makcumalinb-
KOHTpOJs* HBbIH
Oas
Texyumuii KOHTPOJIb B ceMecTpe 40
¢ 10.09 no 18.09.20 | Beibop u ymeepoicoenue memol Kypcogo2o npoexma 2
¢ 21.09 no 26.09.20 | ITocmarnoska yenu u 3a0ay Kypcogo2o npoexma 2
¢ 28.09 mo 10.10.20 | Mamepuansueiii u mennosoi pacuem menioo0OMeHHUKA 5
c 12.10 mo 24.10.20 | Texnonozuueckuii pacuem meni00OMeHHUKA )
Kongpepeny-neoens | Ilpedocmasnenue uepHosuxa pazoeinog Kypcoeo2o npoekma Ha 2
1 (KT 1) NpOGepPKy PYKOBOOUMEIO
C2.11 mo 14.11.20 | Koncmpykmusnweii pacuem menioodMeHHUKA 4
¢ 16.11 no 28.11.20 | I'uopasnuveckuit pacuem. Pacuem monuwunvr mennogou u3o.ns- 3
Yuu meniooOMeHHUKA
¢30.11 mo 5.12.20 Bwi600owl no pabome 3
c7.12mo 12.12.20 Buinonnenue uepmesiceii obuje2o 6uoa menioobMeHHUKa 7
c 14.12 o 19.12.20 | Ogpopmrenue 6 coomeemcmeuu ¢ mpebosanusmu CTO TIIV. 2
IIpeocmasnenue pabomvl Ha NPOBEPKY PYKOBOOUMENIO
c21.12 10 26.12.20 | Vempanenue 3amevanuil, ogpopmaenue u npedcmagnenue pyko- 3
800UMENIO0 OKOHYAMENbHO20 8APUAHMA pabonvl
IIpoMeKyTOYHAS ATTECTALHS 60
Kongepeny-neoens | 3awyuma npoexma 33-60
2(KT2)
Hroro 6a/10B no pe3yjibTaTtaM padoTbl B ceMecTpe H ATTeCTAIIHOHHBIX MEPONpH- 100
SATHH

Ne (ko) | HazBaumue 3JieKTpoHHOIr0 pecypca (IP) Anpec pecypca

OP 1 DnektpoHHbIi Kype «['mapomexannyeckue | http://stud.Ims.tpu.ru/course/view.php?id=1874
W TEIUIOBbIE MPOLECChl B XMMHYECKOH TeX-
HOJIOTHH)
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