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1. Poan JAUCHUIIIIHHBI «l'[poueccu H alnmnaparTbl OHMOTEXHOJIOTHN» B (l)OpMHpOBaHI/IH KOMIIeTeHIUii BBIITYCKHUKA:

. Kox KoMmeren- CocTaJjsomme pe3yIbTATOB 0CBOCHHUS (1eCKPHUNTOPbI KOMIIETeH U )
DJleMeHT 00pa30BaTeIbHOM
Cemectp Ji1%ie HaumeHoBaHue KoMIeTeHIMU
NpoOrpamMMbI (IUCHAILINHA) Kox HaumenoBanue
CIIOCOOHOCTBIO U TOTOBHO-
CTBIO HCIIONB30BATE OCHOB- OTIK(Y)-2.B23 BJ163£[66T I\geTO,ZIaMI/I OTIpeICTICHUS ONITUMAJIHFHBIX TEXHOJIOTHYECKIX PEKUMOB
HbIE 3aKOHBI €CTECTBEHHOHA- pabOTBl O0OPYAOBAHUA
YYHBIX TUCIHIUINH B TIPO- "
Oty | Bt | OIK(Y)2.Y24 | YT et e s st s g
CTH, IPUMCHSITH METO/BI pon peiatit, p p P
MaTEeMaTHYECKOTO aHaJ3a ’
MO/JICJIUPOBaHUS, TEOpETHYE- OTIK(Y)-2.324 3HaeT OCHOBBI TEOPUU IEPEHOCA MMITYJIbCa, TEIUIAa M MAaCCHl; TCOPHH TEIUIO- H
CKOT'0 U 3KCTIEPUMEHTAIBHO- ' Maccolepeadn, THTIOBBIE IIPOIIECCHI, alapaThl M METOBI X pacdeTa
IIpoueccyl u annapa- 6 r0O HCCIIEeI0BAHUS
ThbI OHOTEXHOIOTHI TK(Y)-11.B3 Bunageetr HaBbIKaMU IPOEKTUPOBAHUS [IPOCTEHINX ANNAPAaTOB XUMUYECKON
TOTOBHOCTBIO UCTIOJIH30BATh . pOMBIIICHHOCTH
YMeeT aHaNMM3UPOBaTh TEXHUYECKYIO JOKYMCHTAIMIO, BHIOMPATH aImapaT
COBpEMEHHBIE HH(POPMAIH- MK(Y)-11.Y3 p y y ) p paTypy
OHHBIE TEXHOJIOTHH B CBOCii U KOHKPETHOTO XUMHKO-TEXHOJIOTHIECKOTO TIporiecca
[K(Y)-11 | mpodeccruonansHO# 06acTy,
B TOM 4HcJIe 6a3bl JaHHBIX U
3HaeT (PHU3MKO-XHUMHUYECKUE 3aKOHBI MPOTEKAaHUsS IMPOIECCOB B ammapaTrax OHo-
MaKeThI MPUKJIAHBIX TIPO- MK(Y)-11.33
rpamMm TEXHOJIOTUYECKHUX ITPOU3BOICTB

2. Tloxazareiam M MeTOAbI OLICHUBAHUS

IliaHupyeMble pe3y/IbTaThl 00YYEeHHS 110 JUCHHILINHE

Koa xkonTposmpy-

HaumenoBanue pa3aesa TMCUUIIHHBI

MeToabl OLeHNBAHUS

Kon HaunmenoBanne eMoii KOMIIeTeH- (O1eHoYHbIe MEPONPHSATHSI)
MM (WM ee Yya-
cTH)
PIO1 Brnaners 6a30BBIMU 3HAaHHSMH B 00JIACTH THIPABIIMKH, TIEPEHO- OIIK(Y)-2 Pazmen (Momyns) 1. OcHOBHBIE 3aKOHOMEPHOCTH e TectupoBanue
ca TeIuia, MacChl U HMITYJIbCa, (PH3UKO-XUMUYECCKAUMHU OCHOBAMU HPOIECCOB M OOIIME MPUHIMIBI pacyéTa anmapa- e llHauMBHAYyanbHOE JOMAII-
HpOLECCOB, IPOXOAANIMX B AamlaparaX OHOTEXHONOTHYECKUX IK(Y)-11 ToB; Pasnen (monynp) 2. I'mapomexaHumueckue Hee 3aJaHue
TIPOH3BOJICTB npouecchl U anmnapartsl; Pazgen (Mmoxnyns) 3. Pasne- e Pemienue 3amau
JICHWE HEOJHOPOJHBIX cucteM; Paznen (Moxyns) 4. e Kowioksuym
TennooOMeHHbIE IPOLIECCHI U ANNAapaTHI e 3amura oT4eTa 10 Na6o-
paropHoii pabote
e Dk3aMeH
P2 IIpuMeHATs 3HAHMS 3aKOHOB THUAPABIUKU, NEPEHOCa TeIIa, OIIK(Y)-2 Pazmen (Momymp) 1. OcHOBHBIE 3aKOHOMEPHOCTH e TectupoBanue
MPOIIECCOB W OOIIME MPUHIMIBI pacuéra ammapa- o HauBHIyanbHOE TOMAII-




MAacChl, MIMITyJIbCa, METOJIOB pacdera JJIs PEeUIeHHs 3a1ad, pac- I[K(V)-11 ToB; Pasmen (monyns) 2. T'mapomexaHuueckue Hee 3aJaHue

4YeTa ¥ aHAJIM3a allapaToB U IMPOXOAIIMX B HHUX IIPOLIECCOB npoueccsl U annapatsy; Pasnen (Moznyis) 3. Pasze- ¢ Peenue 3a1a4

GHOTEXHONOTHYECKHX IPOH3BOJICTB. JIeHHe HeOJHOPOAHBIX cucTeM; Paznen (Moxyns) 4. e KomtokBuym
TemnooOMennbIe mpomecchl W anmapartsl; Pasnen e 3amuTa oT4eTa Mo 1abo-
(Monynb) 5. Xumudeckue U OMOXMMHUYECKUE Peak- paTopHoii paboTe

Toper; Pasmen (Momyms) 6. BemapuBanue; Pasmen JK3aMen
(Momynp)7. MaccooOMeHHBIE TIPOIIECCHI H armapa-
ThI

3. Illkaia oneHnBaHUA
ITopsiox opranu3anuy OLEHUBAHUS PE3yJIbTaTOB O0YyYEHHS B YHUBEPCUTETE PErIaMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATUBHBIM akTOM — «CH-
cTeMa OICHMBAHUS PE3yJIbTaTOB 00y4eHUs: B TOMCKOM MOIMTeXHUYECKOM yHuBepcutere (Cuctema oreHuBaHus)» (B AeHCTByromIel penakmun). Vc-
NOJIb3yeTCsl OAIbHO-PEHTHHIOBAs CHCTEMa OLICHUBAaHUs pe3yibTaToB oOyueHus. MTorosas orneHka (TpaaiuLMOHHAs U JIMTEpHas) IO BUJAAM y4eOHOM
nesitenbHOCcTH (M3ydenue aucuumiud, YUPC, HUPC, kypcoBoe npoeKTHpoBaHHUE, MPAKTUKK) ONPENESAETCS] CyMMOM OaioB MO pe3yibTaTaM TeKy-
IIer0 KOHTPOJIS U IPOMEKYTOUHON aTTecTalluy (UTOroBast peMTHHroBas olieHka - Makcumym 100 GansoB).

PacnpeﬂeneHHe OCHOBHBIX U AOIIOJHHUTCIIBHBIX 0as10B 3a OLOCHOYHBIC MCPOIPUATHUA TCKYHICIO KOHTPOJIA U HpOMC)KYTO‘{HOﬁ arTeCTallu yCTaHaBIIU-
BacTCA KAJICHAAPHBIM pef/'ITI/IHF-HJIaHOM JUCHUITIIINHBI.

PeKOMeHI[yeMaSI mKajaa ajisd OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUs CooTBeTcTBHE Tpaauuu-
3aaHusl OHHOI OLIEHKe Onpe)]e.ﬂe}me oHenKH
90%+100% «OTIUIHO» OTnMYHOE MOHUMaHKE TpeIMeTa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIC YMEHHUS U BIIaICHHE OIBITOM ITPAKTHUECKOH JIeITeIbHOCTH, HEOOX01H-
MBI€ Pe3yNIbTaThl 00y4eHuUs cPOPMUPOBAHBI, HX KAYECTBO OIICHEHO KOJINYECTBOM 0AJIIOB, OJM3KHUM K MAaKCUMAJIBHOMY
70% - 89% «Xopormro» JlocTaTo4HO TIOJIHOE TIOHMMAHHUE MPeIMETa, XOPOIINe 3HAHUS, YMEHHS 1 OIBIT MPAKTHUECKOHN JeITeIIbHOCTH, HEOOXOAMMBIE PE3YJIbTAaThl 00 Y-
4YeHUst COPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM OAJLIOB
55% - 69% «Y 1oBIL» [Tpuemnemoe MoHNMaHUE MTPEAMETA, YAOBICTBOPUTEIbHBIE 3HAHNS, YMEHHSI U OTBIT IPAKTHIECKON IEATEIbHOCTH, HEOOXOJMMBbIE PE3yIbTaThl
00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHHMAJIBHBIM KOJIMYECTBOM OailioB
0% - 54% «Heynosiu.» PesynbTarhl 00ydeHuUs: HE COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHUSIM
[IIxana 115 OLIEHOYHBIX MEPONPHUITHI dK3aMEHA
% BBINIOJIHEHUS Jx3ameH, | CoorBeTcTBHE TPaaM-
3aJlaHUl PK3aMeHa 0aJL1 IMOHHOI OlIeHKe Onpenesenne oneHxku
90%+100% 18 +20 «OTIIIHO» OT/IMYHOE TOHWMAaHKE MPEMETa, BCECTOPOHHHE 3HAHUSA, OTIIMIHBIE YMECHHUS U BIIa/ICHUE OTBITOM IPAKTHYECKON IEATENEHOCTH,
HEoOXOAMMBIE Pe3yNIbTAaThl 00yUeHHs cPOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJINYECTBOM 0alioB, OJM3KUM K MAaKCHMAJIbHOMY
70% - 89% 14+17 «Xopomo» JlocTaTouHo MOJHOE MOHMMAaHUE MIPEeIMETa, XOPOIIINE 3HAH!US, YMEHUS U OTIBIT MPAaKTHIECKOH NesITeTbHOCTH, HEOOXOIMMEIE pe-
3yJIbTaThl 00yueHHs1 cHOPMHUPOBAHBI, KAUECTBO HH OJJHOTO U3 HUX HE OLIEHEHO MHHUMAJIbHBIM KOJINYECTBOM 0aJllIoB




55% - 69% 11+13 «Y OBIL» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIIbHBIC 3HAHUSI, YMEHUS U OMBIT IPAKTHYECKOH AEATeIbHOCTH, HEOOX0IUMBIC
[pe3yNbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLICHEHO MUHUMAIILHBIM KOJMYECTBOM OAIlIIOB
0% - 54% 0+10 «Heynosi.» PesynbraTel 00y4eHUs! HE COOTBETCTBYIOT MUHHMAJILHO IOCTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb THIOBBIX 3aJaHUI

OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3a1aHUI

1. TectupoBanue

1. VkaxuTte MpaBUIBHOE COOTHOIIICHHE MEX Ty JaBiieHUsIMU Py, P2, P3 Bo Bpems TeueHus BOJIBI 11O TpyOam
Pa3HOM IIJIOIIAIN TTOTIEPEYHOTO ceYeHUs S1, Sou Sz(cm. puc.)?

Py
P,
K P /—/
7 a—

X S Sa Sg ~—
A

N

N

a) P,=P,<P;

b) P3>P,>P;

C) Pl = P2 = P3

d) P,>P,> P3

2. OHO KOJIEHO COOOIIAIOIINXCS COCYIOB 3all0HEHO BOJIOM, a BTopoe — kepocuHoM. KakoBo cooTHo1Ie-
HUE BBICOT cToI00B BoibI (h1) U kepocuHa (hy), €clii IIIOTHOCTH BOJABI M KEPOCHHA PaBHBI COOTBETCTBEHHO

px=1000 Kr/M 1 px=800 Kr/M°?

a) 09
b) 1

c) 08
d 1,2

3. CBUHIIOBBIN 1 aJIFOMUHHUEBBIN MIAPUKKA OJJUHAKOBOM Macchl onmyiieHsl B BoAy. ConoctaBbTe Cuilbl ApXu-
Meza, JEMCTBYIONIME Ha IAPUKH, €CIIU INIOTHOCTH cBUHIA p1=11400 KI/M°, IIOTHOCTb ATFOMHHHS p2=2700

Kkr/m®
a) Fl = 4,2F2




IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3a1aHUI

OueHouHbIe MEPONPHATHS
b) Fz = 4,2F1
C) F,=2,1F;
d) Fl = 2,1F2
1. Ha tpy6onpoBoe nuamerpoMm D umeetcs miaBHsiil epexon Ha auametp d (puc.1).

NHnuBuayanpHOE JOMAITHEES
3aJlaHue

Pucynox 1

Ilo Tpy6omposoxy mpu 20 °C moxaéres Bo3ayx. IlnotHocTts Bozayxa mpu 20 °C coctapisier 1,26 kr/m>. OTKpHITIA B aTMOChepy
U-00pa3Hblif BOJSHOW MaHOMETp, yCTAaHOBJICHHBIN HA IIHPOKOH 9acTH TPYOOIIPOBO/a, IIOKa3bIBACT M30BITOYHOE AABICHHE TPY-
6ompoBoge, paBHoe P;. KakoBo OyzneT rmokazaHme Takoro ke MaHOMETpa Ha y3Ko# dacTi Tpyoomnposoaa? ConpoTHBICHHEM TIpe-
HeOpeub. ATMocdepHoe naBienue 750 MM pt ct. McxonHble TaHHBIC UTS 3a/1aHKS TIPUBEICHBI B TAOJIHIIE.

BapuanTsl 3agaHmii




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/e
1 Vrnexmcnaemiras | 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 Oxmuce yraepoga | 80 15 25 12 | 3 15 | 30| 2
6 Oxnce asora 50 20 25 15 | 5 90 | 15| 3
7 Jsyoxncs cepsr | 180 16 50 [ 07 | 4| 30 | %[ 4
8 Jtan 45 11 Wwso [o04 |3 45]45] 3
9 Xnop 60 8 25 | 02 | 5 60 | 60 2
10 Vrnexucasiras | 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 Jeyoxncs cepsr | 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 Jtan 60 23 25 12 | 5 45 | 90| 3
18 Xnop 40 21 50 | 08 | 6 60 | 45| 2
19 Metan 35 16 50 | 0.7 | 7 9 | 60| 2
20 Bosayx 130 25 100 | 0.7 | 4 30 [ 30 3
21 Asor 75 21 100 | 04 | 5 45 | 60| 25
22 OxHch asora 55 12 50 | 12 | 3 60 | 45- 3
23 Jdsyoxncs cepar | 250 14 25 15 |1 6 90 [ 110} 3.5
24 dran 35 9 25 | 08 | 4 30 | 35 2
25 Vrnexucasitras | 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 3ananmi

Ne Ba- | Pacxoa (Cewenme kanana| Pasmeps: kanana Kogpuunent
pHaH- | BOJBI, 3ANOJTHEHHS Ka-

Ta /e Haaa

1 8 Ksagparnoe 2x2 0.75

2 1.6 IIpavoyronsrOe a=1z8=2 0.80

3 0.232 TIpamoyromeHOE a=1.2,5=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=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 Ipamoyroneroe a=098=06 0.90

11 0.096 IIpamoyronsHoe a=1,8=078 0.80

12 0.0075 Koasuegsoe d1=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 IIpamoyromsHOe a=16,8=20 0.85

19 0.735 Keagparnoe 0.7x0.7 1.00

2 0.0020 Koasuesoe di=0.60. d2=0.32 1.00
21 0314 Ksagparsoe 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 d1=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 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 MPOXOJUT




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 BbICcOTON 900 MM, BbITeKkaeT 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 HAMMOPHBIA OaK C IUIOMIABIO MTOTIEPEYHOTO
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 €€ OyaeT noHwxkaTbes U uepe3 100 ¢ 6ak onopoxHUTCS

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. Xll. Buyrpenuuii nuamerp TpyObl 3mMeeBuka 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. Ilenp naGopaTtopHoi pabOTHI.
2. Omnwucanue MopsaKa BHITOTHEHUS PaOOTHI.
3. Omnwucanue pe3yabTaToB padOTHI.
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 TMIPOCTATUKU 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. Tmapoaunamuka. OCHOBHBIE XapaKTEPUCTUKH JIBUYKEHUS 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 (CILIOIIHOCTH) TTOTOKA.
7. DuHepreTwdeckuii OajgaHC MOTOKA >KHIKOCTH. YpaBHEHUE BepHYIM Uisi MaeadbHOW U pealbHOMN
KHUJKOCTHU, €r0 TPAKTOBKA U rpaduueckasi MHTepIpeTausl.
8. Ilpumepsl mpakTudyeckoro npuMeHeHus ypaBHeHus bepuymmu. (JuddepenHnmansapiii MaHoMeTp,
MMHEBMaTH4ecKue TPyOKU, APOCCENbHBIE TPUOOPHI).
9. TMorepsiaublii Hamop. CONPOTUBIICHUS, BOSHUKAIOIINE HA MYTH JBMXKEHUS JKUIKOCTU IO CETH: CO-
MPOTUBJIEHUE TPEHUS, MECTHBIE COIPOTUBJICHUSI.
10. Meronbl pacyeTa HOTEPSHHOTO HATIOPA U IaBJICHUS B TPYOOIIPOBOIAX.
11. Cetb, mOHATHE CETH, XapaKTEPUCTHUKA CETH.
12. Tlon6op Hacoca 11 IepeKaYrBaHUs )KUIKOCTH.
OKk3ameH Temsl J11 OATOTOBKH K 9K3aMEHY:
Onpenenenne ruipaBIMYECKUX COMPOTUBIICHUH B TpyOOIIpoBoOIe
1. Yto uzyuaer Hayka «[ unpasnuka»? CocTapistomye 4acTi «[ UaApaBIuKm».
2. Tonsrue xugkoctu B «[mupasnukey. OCHOBHBIE (U3NYECKHE XAPAKTEPUCTHKH JKUJKOCTH U 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 (tedenust) skugkoctu. Kpurepuit PeiinHonbpaca. ®dusnueckuil CMbICI KpUTEPHS
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. IlpakTHueckue npuiiokeHUs ypaBHeHUs bepHymum (mHeBMaTuueckue Tpyoku, auddepeHnnanbHbIi
MaHOMETD, IPOCCEIIbHBIC TPHOOPHI).
9. Cerb, NOHATHE CETH, XaPAKTEPUCTHKA CETH.
10. Hacocsl. OcHOBHEIE TTapaMeTphl paboThl Hacoca. L{eHTpoOekHbIe HaCOCHI.
11. PacueT MOIIIHOCTH JIBUTATENsI HACOCA.
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12. Tlon6op Hacoca 1j1st pabOThI HA TAHHYIO CETh.

1.

N

akrownE

Termmonepenaya
DneMeHTapHbIe CIOCOOBI Mepenayu Temia (TeIIONPOBOJAHOCTh, KOHBEKIUS, JIYUUCThIH Terao00-
MEH).
TennonocuTenn. Buapl TeNIoHOCUTENEH U UX UCTIOIb30BAHKUE B TEILUIOBBIX MPOIECCAX.
OcHoBHblE TOHATHA U omnpezaeneHuss. OU3NUeCKUil CMbICII BEIUYHUH U PA3MEPHOCTb: KOJINYECTBO
TEIUIa, TeIJIOBOW MOTOK, YAEIbHBIM TEIUIOBOM MOTOK (TEIUIOBasi HArpy3Ka), TEIIOEMKOCTb, YHTAIb-
Ui, CPEAHsIsl Pa3HOCTh TEMIIEPATyp ISl Pa3IMYHbIX CXEM OTHOCUTEIBHO JABM)KEHUS TEINIOHOCUTE-
Tiel, CKphITast TEIIoTa NapooOpa30BaHUsl, SKBUBAIICHTHBIN JHAMETP.
OcHoBHbIE 3aKOHBI Teruionepenaur (ypaBHEHHE TEIIONPOBOJHOCTH JJIsl OJHOCIOWHBIX, MHOTO-
CJIOMHBIX TIOCKUX U MWIUHIPUUYECKUX CTEHOK).
KoHBekTHBHOE ypaBHEHME TEIUIOOTAuM; ypaBHEHUE Teronepenadyn. TemioBele 6anaHChl Iporec-
ca TeruionepeaauH.
KoHcTpykinu TeniooOMeHHBIX anmnapaToB
Cymika
duznyeckue OCHOBBI IIpolecca CYIIKH. [IBuxKylas cuiia nporecca CyKy.
Buapl cymiku, uX npuHUUIIMAIbHAS OCHOBA.
@®opMbI CBSA3M BJIarM ¢ MaTEPUATIOM, BIUSHUE (JOPM CBSI3U Baru Ha CKOPOCTb CYILIKH.
OcHOBHBIE TapaMeTpPhI BIAXHOT0 BO3/lyXa U UX H300pakeHue Ha |-x quarpamme.
CxeMbl CYIIIKH M UX U300pakeHne Ha |-X nuarpamme (B TEOPETUYECKOM CYIIUIIKE):
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;
JelicTBuTenbHas cymmika. M3o0paxeHue npouecca Cymky Ha |-X auarpamme B JeMCTBUTENb-
HOM CYILIUJIKE.
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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BrimapuBanue
JIBroKymiasi cuiia mpoiecca BeinapuBanus. OOmast 1 moje3Hast 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 TEMIIEpATyp IPHU MHOTOKOPITYCHOM BBIMTAPHBAHUN. MaTepuaIbHBINA U TEIUIOBOW OaIaHCHI.
VY CcTpoicTBO U MPUHIMIT paOOTHI BBINAPHBIX allapaToB
Macconepenaua

Macconepenaya. O01iye NOHATUS U ONpeeieHus. Buibl mporneccoB Macconepeiadu.
YcnoBus paBHOBecus mpu Maccorepenade. [Ipasuno ¢a3 ['m66ca. CriocoObl BRIpaKCHHSI COCTaBA
¢a3. 3akoHb! pa3oBoro paBHoBecHs. JINHNS paBHOBECHS.
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-
HoW nuddy3un.
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 abcOopOepHl;

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 pekTudUKaLUu.
8.1. Ilpunnun pexkrudukaum, t-x TuarpamMma.
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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. Onpenenenue BbicoTH KonoHHKI (onpeaenenue YEIL, BEII), (ucnonb3oBatek rpaduyueckuii cro-
€00 ompeesieHns yncia Tapesiok).

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

5. MertoauyecKkue yKazaHusi 1o npoueaype oueHnBaHusl

OueHoYHbIE MeponpusaTHus

Hpouenypa NMPOBEICHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMbIe METOIMYECKHE YKa3aHusd

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 BapUaHTOB, Ka)KI[LIﬁ BapUaHT COCTOUT U3 5 BOIIPOCOB, IIpU KOMIIbFOTCPHOM TCCTHUPO-
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 [IPH MOJTy4e-
HUH CTYJEHTOM 3 OaiioB.

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

1. Beimostnenne
TECTOBBIX 3aJaHUI

NHnuBunyanpHOE JOMaIIHEE
3a/1aHKe

Jlnst 6onee riyOOKO#M MpopabOTKU MaTepHalia TUCIHUIUIMHBI HEOOXOIUMO BBITIOJIHEHHE WHIANBUTYATbHBIX
JIOMAalTHUX 33JJaHUH, KOTOPBIE OMOTYT CTYJIEHTY MPHOOPECTH HEOOXOMMbIE MPAKTUUECKHE HABBIKU.
NuauBuayanbHbIe JTOMAIIHUE 33JaHUS SBISIFOTCS 00S3aTebHBIMU JIJISl BBITOJIHCHUS, W HEBBITIOJHECHUE
XO0Ts OBl OJTHOTO W3 HHX, SBJISETCS OCHOBAaHHMEM I HE JOMycKa CTYACHTa K UTOTOBOM aTTECTAIMU IO
JTUCITUTUTAHE.

NuauBuayanbHple 3aaHUs  CHOCOOCTBYIOT — YIUIYOJNEHHOMY HM3Y4YEHHIO TEOPETUYECKUX BOMPOCOB
OpraHMW3alliii W HOPMHPOBAHWS TpPyJa W SBJISAIOTCS OCHOBOW JUISI TIPOBEPKH CTEIICHH YCBOCHHUS
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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WHIMBUIYAIBHBIX 3aaHuil. UHIUBUIYyaIbHBIC 3a]JaHUS BBITIOJHSIIOTCS CAMOCTOSTEIHFHO U 0(OPMIIIOTCS B
otueT. B maTel cmauym 3amaHuii, TperogaBaTenh COOMpacT WHAMBHIYAIbHBIC 3aJaHUs, MPOBEPSIET HX H
CTaBUT POCIHUCH, €ClId paboTa 3a4TeHa, HE 3aKOHYCHHBIC PAOOTHI HE 3aYMTHIBAIOTCS, 1O0PA0ATHIBAIOTCS 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. BelmosiHeHNe 3alaHUi  [AITOPHTM BBINIOJIHEHHS |[IPONUCAH AJIITOPHTM BBINOJHEHHS[ITOPHTM BBITIOJTHCH U
3ajaHMs, CONCPXKUT aHAIN3 M [3aaHMs, YaCTHYHO COJCPXKHUT[3ANAHUS, YaCTUYHO COJICPIKHT
BBIBOIBI QHAJTI3 U BBIBOJIBI AHAJIN3 W BBIBOJIBI

OTueT opopMIteH 1Mo TpeOOBAHUM
M coaH ¢ omo3jaHMeM He Oolee
ueM Ha 2 HeOeIu
[IperoaBaTens OLEHUBAECT JaHHBIM BHI paboThl 1o 8-OamuibHOW cucteme. IlomydenHbie Oambl 3a
BBIIOJIHCHHUC HWHAUBUAYAJIBHBIX JOMAIIHHUX 3aIlaHI/II7[ OTPaXarTCAd B HAKOIIICHHBIX bamnax CTYACHTa

COTJIACHO KaJICHJAPHOTO PEUTHHT IUIAHA JUCIUTLINHBIL.

PaGoTa cmaHa C OIIO3JaHHEM|
0oJsiee YyeM Ha JIBE HEIEIN

2. KauecTBO U cpoku Otuyer oopmieH o
BBITIOJTHEHHS PaOOTHI TpeOOBaHMAM U CaH B CPOK

Pemenue 3agau

3&]13‘-11/1 pPeIIAOTCA Ha IMPAKTUYCCKUX 3aHATHUAX. Cuauaja IMPOUCXOaUT 00BSICHEHHE H peuicHue 3aJga4 Ha OJOCKE
npenogaBaTejicM, a 3aTeM CTYACHTAM BbIAAKOTCA 3aJaHUs AJId CAMOCTOSTCIBHOTO PCHICHUS, KOTOPBIC OLCHUBACT
npenogaBaTciib.

3ammTa 1abopaTOpHON PabOTHI

[IpenomaBaTenb MPOBOAUT OLIEHUBAHUE OTYETA 10 JTaOOpaTOpHOM 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 MPOBOAUT OLIEHUBaHHE 3HAHHUM 00y4daroIierocs o reMe 1adbopatopHoil paboThI:

agbrwmn

1. oOyuaromuiics MpeabsIBISET MPEOIABATEIIO OTYET;
2. TpenojaBaTelb 3aJaeT 00YJaroIIeMyCsl BOIPOCHI U 3aCTYIIIMBACT OTBETHI.
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[IpenogaBaTens OIICHUBACT BHITIOTHEHHYIO PA0OTY U OTBETHI HA BOIIPOCHI:

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

oOyJaronuiicss 0TBeYaeT MPABUILHO HE Ha BCe BOMPOCHI (55-70 %) wim aeT HermoaHbIe OTBE-
ThI HA MHOTHE BOIIPOCHI: 3 Oasa;

00y4aroIuiicsi OTBEYaeT HEMpaBWJILHO HAa MHOTHE BOMPOCH! (MeHee 55 %) mim aaer Hemod-
HBIC OTBETHI Ha OOJIBIIMHCTBO BOIIPOCOB: 2 OaJia.

Komnoxksnym

CryneHTsl 1easaTCs Ha TPpyIIbl o 3-4 yenoBeka. 3a HEAEo 10 KOJJIOKBUYMa CTY/IE€HTaM COOOIIAl0TCsl €ro
tembl. Kaxnas rpynma Oosiee O€TaqbHO TOTOBUTCS IO OJHOM Teme, B TO K€ BpeMsl BCe M3Yy4aroT
PEKOMEHJIOBAaHHYIO JIUTEpAaTypy WJIM HalJCHHbIE HCTOYHMKH HWHpOpManmuu 1o Tteme. Ha 3ansaTum
IpernojiaBaTesb pa3faeT IpymmaM JIMCThl OyMaru c Ha3BaHUEM OOCYX/IaeMbIX BONPOCOB (CHayajla B
Ipynnbl, KOTOPblE UX M3y4Yalu JETalbHO), faetcst 10 MUHYT, rpynmnbl TE3UCHO (OPMYIUPYIOT OTBET Ha
BOINpPOC. 3aTeM JIMCThI IEPEJAIOTCS [0 YACOBOW CTPEJIKE U CTYAEHTHI APYTUX IPYII JOMOIHAIOT OTBET (110 5
MUHYT), JBUKEHHUE JINCTOB MPOUCXOJUT IO KPYTYy, IOKa OHU HE BEPHYTCS B IPYIIy, OTBETCTBEHHYIO 32
MOJIFOTOBKY JIaHHOTO Bompoca. ['pymnna o3HakaMIMBaeTCss ¢ KOMMEHTApUsIMHU, HAIMCAaHHBIMM B UX JIUCTaX
YY4aCTHUKAMHU JIPYIUX Tpyni. 3aTeM [0 OYepely YYaCTHHUKH TPYIIbl BBICTYHAIOT YCTHO, B CBOEM OTBETE
0000111al0T CBOE BUIECHHE BONPOCA, U MHEHHE ApPyrux rpynm. Ilo OKOHUaHMM KpaTKOTro BBICTYIJICHHS
npenojaBaTelib U CTYAEHThl OPYTHX TPYII 3aJal0T BOIPOCHI U 00CYXJaloT TeMy. B KOHIE KaKIblii
CTYIGHT U TpernojaBarelb OLEHMBAET aKTMBHOCTb PabOThl KaXJOro OAHOTrpynmHuka nmo 10 GaymibHOM
mkane. MroroBas oLeHKa KaXOOro CTYIEHTAa CUMTAeTcd Kak CpegHee apu(pMeTHdeckoe OT BCeX
BBICTABJICHHBIX eMy OaJIJIOB.

DK3aMeH

B pamMkax m3ydaeMmbIX pa3/ieioB JHUCHUUIUIMHBI OCYIIECTBISETCS TEKYyIlee OLEHUBAHUE CTETIEHU OCBOCHMUS
CTYJEHTaMHM HM3y4eHHOro marepuana. IIpoBepka oCBOEHHs JEKIMOHHOIO MaTepuaja MPOBOAUTCS IMyTEM
TECTUPOBaHUs, Mociie u3ydeHus Tembl. [IpoBepka ocBoeHus: MaTepraia NPakTUYECKUX 3aHATUI TPOBOAUT-
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 OLICHOYHBIX MEPOTPUATHI. J[71s1 Jomycka K dK3aMeHy CTYJIeHTY HeoOxoanumo HabpaTh 44 6anna u 6oree
10 BCEM BHJIaM 3aIUIAHUPOBAHHBIX OLIEHOUYHBIX MEPOIPUATHH.

DK3aMeH MPOBOJUTCS C MOMOIIBI0O KOMITBIOTEPHOI'O MJIM MUCbMEHHOTO UTOTOBOTO TECTUPOBAHHUS MO BCEM
pazzenaM n3y4aeMoi JUCLHUIIINHBL.

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 WU 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 IIPU 3aKIFOUYUTEILHOM KOHTPOJIE 3HAHUN Ha SK3aMEHeE.
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1. Poan JAUCHUIIIIHHBI «l'[poueccu H almnaparTsbl OHOTEXHOJIOTHN» B (l)OpMHpOBaHI/IH KOMIIeTeHIii BBIITYCKHHUKA:

. Ko KoMmereH- CocraJsiionye pe3yJbTaTOB 0CBOEHHS (IECKPUNTOPHI KOMIIETEHIU i)
DJ1eMeHT 00pa3oBaTeIbHOI
Cemectp Jiviiie HaunmeHoBaHHe KOMIIETEHIIHH
NpoOrpamMMbI (IUCHAILINHA) Kox HaumenoBanue
CIIOCOOHOCTBIO M TOTOBHOCTBIO
Bnaneer MeToaMu onpeieneH s ONITUMAIBHBIX TEXHOJIOTHYECKUX PEKUMOB pabo-
UCIIOJIb30BATh OCHOBHBIC 3aKO- OIIK(Y)-2.B23 I 0H60 OBaiHH pe P P
HBI ECTECTBCHHOHAYYHBIX JIHC- Py A
LHUIUTMH B TPOQeCcCHoHaIbHON
OIIK(Y)-2 JESTEIBHOCTH, IPUMEHSTH Me- OTIK(Y)-2.Y24 VMeeT onpeneniTh XapakTep ABMKSHHS XKHIIKOCTEH M ra30B; XapaKTePUCTHKU IPO-
TOJIBI MATEMATHIECKOTO AHANN3A LIECCOB TEIJIO- ¥ MacCONepeaun; pacCUUTHIBATh TapaMeTphl
U MOJICIIMPOBaHUs, TEOpETHYC-
CKOTO 1 3KCIIEPUMEHTAIBHOTO OTIK(Y)-2.324 3HaeT OCHOBBI TEOPUM MEPEHOCa MMITYJIbCA, TEIUIa U MACChl; TEOPHH TEIUIO- U Mac-
I UCCIICZIOBAHUS colepe a4, TUTIOBbIC IPOLIECCHI, aNapaThl U METOIbI UX pacyeTa
pouecchl M annapa- 7
Buriageer HaBBIKAMH MPOCKTUPOBAHHS MIPOCTEHIINX aNapaToB XUMHUYECKO# Ipo-
ThI OMOTEXHOJIOTHH MK(Y)-11.B3 o p p p p p
MBIIUICHHOCTH
TOTOBHOCTBIO MCIIOJIB30BATh TK(Y)-11.Y3 VYMeeT aHaNMM3MPOBaTh TEXHWYECKYIO NOKYMEHTALMIO, BBHIOMpATh ammapaTtypy Uil
COBpEMEHHBIC HH(POPMAIMOH- ' KOHKPETHOT'O —XUMHUKO-TEXHOJIOTHYECKOT0 IIporecca
HbIE TEXHOJIOTHH B CBOCH IPO-
TIK(V)-11 , P
(heccnoHabHOHI 00JACTH, B TOM
yucine 6a3bl JaHHBIX U [aKeThl 3HaeT (HU3MKO-XMMHYECKHE 3aKOHBI MPOTEKaHWs IIPOIECCOB B ammaparax OMoTex-
TK(Y)-11.33
HPHUKIaIHBIX POrpaMM HOJIOTUYECKHX IPOU3BOJICTB

2. Tlokazareau u METOAbI OICHUBAHUSA

Ilnanupyemble pe3yJibTaThl 00y4eHHUs 10 JUCIHILIHHE

Kon xonTposupy-

MeToabl OlleHMBAHNSI

HanmenoBanue pa3iesa JTUCHUITHHBI
(oL eHOYHbIEe MePONPHUATHS)

Kox HaunMmenoBanune €MOoii KOMIIeTeH-
uuu (MIm ee ya-
CTH)
Pa1 Bnaners 6a30BbIMU 3HaHHSIMHU B 00JIACTH THIPABIIMKH, TIEPEHO- OIIK(Y)-2 Paznen (momynb) 1. Xumudeckue M OHMOXHUMHYE- e TecrupoBanue
ca Teria, MacChl ¥ HMITYJIbCa, (PU3UKO-XUMUYECKUMHI OCHOBAMH ckue peaktopel; Pasnen (Monyis) 2. Beinapusanue; e MunuBuayanpHOE AOMAII-
[K(V)-11 Pasznmen (Momyns) 3. MaccooOMEHHBIC TIPOILIECCHI H Hee 3a/1aHne

TIPOU3BO/ICTB

IIPpOLECCOB, IMPOXOAAUINX B armaparax OHMOTEXHOJOTHUYECKUX

anmnaparsl e DK3aMeH




P12 [IpuMeHsaTh 3HAHWS 3aKOHOB THAPABIWKH, IEPEHOCA TEIUIa, OIIK(Y)-2 Paznmen (Momynme) 1. Xumudeckue W OMOXUMHYEC- e TectupoBanue

MaccChl, MMITyJIbCa, METONOB pacyeTa JJIs PEIIEeHus 3a1ad, pac- cKkue peaktopsr; Pasnen (Mozxys) 2. Beimapusane; e HMunuBupyanpHOE HOMAII-
I[K(V)-11 Paznmen (Momyns) 3. MaccooOMeHHBIE TIPOLIECCH H Hee 3a1aHue

anmnaparkl e DK3aMeH
e KypcoBoil mpoekT

ye€Ta W aHaJIM3a ammaparoB W IPOXOILAIIWX B HHUX MPOILECCOB
OHMOTEXHOJIOTHYECCKUX TIPOU3BOCTB.

PIO3 Vcnonp30BaTh WHGOPMAIMOHHBIE TEXHOJIOTHH, CHEIHATH3HPO- IK(Y)-11 Paznen (Momynp) 3. MaccooOMEHHBIE TIPOIIECCHI U e DK3aMeH
BaHHOE IPOTPaMMHOE OOECIEUCHNE B MPOEKTHOH M KOHCTPYK- alapaTel e Kypcosoil npoekt
TOPCKOW JESATENbHOCTH.

P14 Biajgeth HEOOXOMMMBIMH — HaBBIKAMH ISl CAMOCTOSTEILHOM MK(Y)-11 Paznen (Momynp) 3. MaccooOMEHHBIE TIPOIIECCHI U e DK3aMeH
paboTHl B 00JIACTH MPOSKTHPOBAHMUS ANIApPaTOB OMOTEXHOIOTHU- allIapaTel ¢ KypcoBoil npoext
YECKHUX MPOU3BOJCTB. YMETh HECTH OTBETCTBEHHOCTH 3a CBOIO
pabory.

3. Ilkaia oneHnBaHus
ITopsimok opranu3anuy OLEHUBAHUS PE3YJIbTATOB O0YYEHHs B YHUBEPCUTETE PEriaMEeHTUPYETCSl OTJENIbHBIM JIOKAIbHBIM HOPMATUBHBIM akTOM — «Cu-
CTeMa OLICHUBAaHMsI pe3yJIbTaToOB 00ydeHHsI B TOMCKOM HoJuTeXHUYeCcKoM yHHBepcuTeTe (CucreMa oleHuBaHusA)» (B nedcTByomen penakuun). Hce-
MOJIb3yeTCsl OANIbHO-PEHTHHIOBAsE CHCTEMa OLIEHUBAHUs pe3yibTaToB oOyueHus. MTorosas orneHka (TpaaAWIIMOHHAs W JIUTEpHas) MO BUJAAM Y4eOHOM
nesitenbHOCTH (M3ydenue aucuumiaud, Y UPC, HUPC, kypcoBoe mpoeKTHupoBaHHe, MPAKTUKK) OINpeNEseTcsl CyMMOM OaioB MO pe3yjbTaTaM TeKY-
IIer0 KOHTPOJIS U IPOMEKYTOUHOM aTTecTalMy (UTOroBasi peMTHHIroBas oleHka - MakcuMmyMm 100 Gansios).

PacnpeﬂeneHI/Ie OCHOBHBIX M JOIIOJHHUTCIIbHBIX OaiioB 3a OICHOYHBIC MEPOIIPUATUA TCKYLIECTO KOHTPOJIA U HpOMe)KYTOLIHOI\/'I arreCralun yCTaHaBJIU-
BacCTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCIUITIINHBI.

PeKOMeHI[yeMaSI mKajga ajisd OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUs CooTBeTCTBHE Tpaauuu-
3aJaHUuA OHHOM OLICHKE Onpenesenue onenxu

90%+100% «OTIIIHO» OT/IM9HOE TOHMMAaHKE MPEMEeTa, BCECTOPOHHHE 3HAHHSA, OTIIMYHBIC YMEHHUS U BIIaIEHUE OTBITOM MPAaKTHIECKOH AesITeIbHOCTH, HEOOX0aH-
MBI pe3yJIbTaThl 00y4eHHs CPOPMUPOBAHBI, UX KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJUIOB, OJIM3KUM K MAKCUMAJILHOMY

70% - 89% «Xopouio» JlocTaTouHO MOJIHOE TIOHUMAaHUE MPEAMETa, XOPOIINe 3HAHUSI, YMEHHUSI U OTIBIT MPAKTUIECKON e TENHHOCTH, HEOOXOANMBIE PE3yIbTaThI 00Y-
YeHUst CHOPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLICHEHO MUHUMAJIbHBIM KOJIMYECTBOM OalIoB

55% - 69% «Y 1OBIL» [Tpuemnemoe noHNMaHKe MTPEAMETA, YAOBIETBOPUTEIBHBIE 3HAHHS, YMEHUSI U OTBIT IPAKTHYECKON IEATEIbHOCTH, HEOOXOJMMBbIE PE3yIbTaThl
00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHMMAJIEHBIM KOJIMYECTBOM OalyIoB

0% - 54% «Heynosi.» PesynbraTel 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTaTOYHBIM TPEOOBaHUSIM




[Ikana 11 OLIEHOYHBIX MEPONPUATHI Tr(PepeHIMPOBAHHOTO 3a4eTa

Crenensn chopmu-
sraronobpae- | 55| Clioumod onene Onpereeinie orernn
HUA
90% + 100% | 90+ 100 «OTINYHOY OTIMYHOE MOHUMaHKE TpeIMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHBIE YMEHUS U BJIA/ICHUE OIBITOM MPAaKTHYECKOH AesATeIbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00y4eHHs CQOPMHUPOBAHBI, X KAUYECTBO OLIEHEHO KOJMYECTBOM OAJUIOB, OJM3KHM K MAKCUMAJIbHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO TOJIHOE TOHMMAHUE MPeIMETa, XOPOILNE 3HAHUS, YMEHHS U OITBIT IPAKTUUECKOM NeaTeIbHOCTH, HEOOXOAUMBIE pe-
3yNIbTaThl 00y4eHHs1 cQOPMHUPOBAHBI, KAUECTBO HH OJJHOTO U3 HUX HE OLIEHEHO MUHHUMAJILHBIM KOJIMYECTBOM OaJlIoB
55% + 69% 55+69 «Y 0oBIL» [Tpuemnemoe MOHNMaHNE MIPEAMETA, YAOBICTBOPUTEIIBHBIC 3HAHNS, YMEHHUS U OTIBIT IPAaKTHIECKON NEATEIbHOCTH, HEOOXOJUMBbIC
pe3ynbTaThl 00y4eHHs CHOPMUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAIbHBIM KOJIMYECTBOM 0aJIOB
55% +100% | 55+ 100 «3adTeHO» PesynbTaThl 00y4eHUs COOTBETCTBYIOT MUHUMAJIHHO JTOCTaTOYHBIM TPEOOBAHUSIM
0% + 54% 0+54 «Heynosi.»/ Pe3ynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHIUMAIBHO J0CTAaTOYHBIM TPEOOBAHUSIM
«He 3aureHo»

4. TlepeyeHb THNOBBIX 3aaHMii

OueHoYHbIe MeponpusaTHus

le/lMepbl THIIOBBIX KOHTPOJbHBIX 3aJaHni

1. TecTupoBanue

1. B TpoiiHo#i quarpamMme npoiecca SKCTPAaKIUKU YKaXUTe OMHOIANbHYIO JIUHUIO U 3alITPUXYHTE 00J1aCTh

TeTEPOreHHBIX CMecer

3 //\\
a) JIMHHSA eKg FARY
b M /S x N\
) JIMHHSA eK ol TN
2/, - \
C) IHMHUS K6 AN

d) nwuaEES P10

2. YKa)KI/ITe, KaKO€ BJIMAHHUC OKa3bIBACT (I)J'IGI‘MOBOG YHUCJIIO Ha OCHOBHBIC T€COMCTPHUYICCKUC Pa3MCPhI aIlra-
paTta 1 pacxo TCIIJIOHOCHUTECIIA:

a) C ymenbiieHreM (hJIerMoBOTo YMCiIa BRICOTA annapara yMEHBIIAeTC s, & PacXo]l TPEIOIIEero mapa Bo3pac-
Taer;

b) C yBenuueHnueM ¢GerMoBOTo YUCIIa BBHICOTA anmapaTta He U3MEHSIETCs, a PacXo/l TPEIOIIEero mapa
YMEHBIIAETCS,;

c) C yBenmuueHueM (ierMoBOro YKcIia BICOTA alniapaTa YMEHbBIIIAETCs, a pacXoJ TPEIOIEro mapa Bo3pac-
Taer;

d) C yBenuuenuneM ¢IierMoBOro 4rcia BRICOTA allllapaTta YBEJINIUBACTCS, a PACXO/] TPEIOIIETO mapa
YMEHBIIAETCSI.




OneHoYHbIE MEPONPHSITHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI
WNupuBuyansHOE JOMAIIHEE 1. B pekTuuKaMoHHONH KOJIOHHE HEIPEPBIBHOTO JCWCTBUs, paboTaromieit mpu armocdepHoMm manenuu 101,3kIla,
3aaHue nony4atoT G, kyboBoro ocrtatka ¢ koHuentpanuein BBK — X, Cogpepxanume HKK B ucxommoil cmecu X, a B
auctunnare Xy ®nermosoe yncio R. PaccuntaTh pacxos sKMAKOCTH, IPOTEKAIONIEH B yKPETUIAIOIEH YaCTH KOJOHHBI:
—  Monbusblii Gy, KMOJIB/C U KMOJIB/Y;
— Maccossiit G,, Kr/c u Kr/q;
— OrHocurenpHblil L (Ha 1 kMOJB AUCTHILIATA);
—  OTHOCHTEIBHBIN MOJBHBIN pacxo/ muTaHus F;
— OOsbemHsI pacxo Vy, M/c u M¥/a
BapuanTe! 3ananuit
g E . KoHuenTpauma, MOI. Z0IH
m Bunapnas cmecs Gy.xr/a XpK Xe Xz R
1 Bojin~jypeanimas 4630 0,47 0,65 0,93 2,0
KHCI0Ta
2 STtaHOa — BOJA 4000 0.98 0.13 0.80 1.6
3 Ortano1 — beHzoa 4700 0,98 0,10 0,35 0,75
4 | Mypassmmas kuci0Ta - 4450 0.97 0,30 0.95 9.6
YKCYCHaiA KHCI0Ta
g, | MnpeS crwg 4230 0.99 0,08 0.66 0.75
—Boza
6 Xmnopodopm — beHz0T 2730 0.94 0.38 0,97 4.5
7 oy R 3215 0.98 0.15 0,57 23
KHCJI0Ta
8 Merason — aTa”o1 3910 0.97 0.30 095 7.8
9 Hemn -y 4315 0,98 022 0.90 13
KHCI0Ta
10 Mertasoa — Boga 3050 0.98 0,25 0,93 14
11 Mertanon — 6enzon 5245 0.97 0.12 0.55 04
12 Blons = yicycas 4855 0,96 0,30 0,96 5.8
KHCIO0Ta
13 Benzon — Tomyon 4100 0.99 0.23 0,93 3.8
14 AueToH — 3TaHOn 3800 0,98 0,17 0,90 3,7
15 AneToH — MeTaHOT 3640 0.99 0.20 0,70 4.7
16 Aneron — Boga 2960 0,97 0,22 0.95 0.61
17 Aneron — 6enzon 5520 097 0.20 0,95 38
18 LORySn- JXEye 3215 0,98 0.15 0,57 23
KHCI0Ta
19 Merano1 — goaa 3050 0.98 0,22 0.90 13
20 AneToH — METaHOT 3640 0,99 023 0.7 4.7




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIOBBIX KOHTPOJILHBIX 32JaHMIL

2. OnpeneJmTe PEKUM ABUKCHUA BOJBI B KaHAJIC ITPU TEMIIEPpATYPEC 40 °C. I/ICXOZ[HLIC JaHHBIC IJIA pacucTa NMPUBCACHLI B

TabIuIE.

BapuanTsl 3ananui

Ne ga- | Pacxoa (Cewenme xkanana| Pasmeps: kanana Kogpuument
pHaH- | BOJBI, 3AMOJTHEHHS Ka-

Ta /e Haaa

1 8 Ksagparnoe 2x2 0.75

2 1.6 ITpavoyromsroe a=1,8=2 0.80

3 0.232 TpamoyromsHOE =1.2,5=04 0.60

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

5 0.17 Ksagpatuoe 0.35x0.5 0.75

6 0.72 IIpamoyromsHOe a=18=035 0.60

7 0.685 IIpavoyromsHoe a=12,8=06 0.75

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

9 1.1 Ksagparnoe 08x08 1.00

10 0.0535 Ipamoyronssroe a=098=06 0.90

11 0.096 IIpamoyronsHoe a=1,8=078 0.80

12 0.0075 Koasuegoe di1=0.80, d»=2 1.00

13 0.00405 Ksagparnoe 06x0.6 0.75

14 1.92 IIpavoyromsHOe a=20,8=12 0.80

15 0.465 Ksagpatroe 0.7x0.7 1.00

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

17 0.455 Ksagpartroe 09x0.9 0.75 L‘&
18 3.25 ITpamoyromeHOe a=16,8=20 0.85

19 0.735 Keagparnoe 0.7x0.7 1.00

2 0.0020 Koasuesoe di=0.60. d2=0.32 1.00

21 0314 Ksagparroe 06x0.6 0.80

22 1.65 IIpamoyromsHOe a=20,8=10 0.75

23 0.45 Ksagpatroe 0.75x0.75 0.50

24 0.50 Koasuesoe d1=0.90, d=032 1.00

25 1.87 KBATparaoe 12x12 1.00

26 3.24 ITpamoyromeroe a=1.8,8=12 1.00

Brinonnenue KypcoBoro mnpo-

CKTa

BrinonHeHne KypcoBoro mpoekTa

[To ¢popme KypcoBOI MTPOEKT JOIKEH MPEACTABIATH COOO0M MUCEMEHHYIO CAMOCTOATEIbHYIO paboTy CTY-
JIeHTa, JJI1 CUCTEeMaTU3alllH, 3aKPETIJICHHS TEOPETUYECKUX 3HAHUN U TPAKTUYECKUX HABBIKOB IIPH pellie-




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

HUM KOHKPETHBIX 3a/1a4, a TAK)K€ YMEHUH aHAJTMTUYECKHU OLICHUBATh, 3allIUIATh U 00OCHOBBIBATH M10JTY-
YEHHBIE PE3YJIbTaThl.

Temarnka KypcOBBIX IIPOEKTOB:

TexHOonornuecKuii pacyér anmnapaToB JAJIsl pa3AeiIeHUs HEOJHOPOAHBIX CUCTEM OCAXKIECHUEM;
TexHonmornueckuil NpoekT GUIbTPOBAIBHBIX YCTAHOBOK

TexHonornueckuii IpoeKT TEII00OMEHHBIX allapaToB

TeXHONIOrnuecKnii MPOEKT BHIMAPHBIX YCTaHOBOK;

TexHOIOrHYECKHil MPOEKT a0COPOLIMOHHBIX YCTAHOBOK;

TexHoIOrnuecKuil MpoeKT peKTU(UKAMOHHBIX YCTAaHOBOK;

TexHOIOrnYeCKUil MPOEKT CYIIMJIBHBIX YCTAHOBOK KOHBEKTHBHOI'O THIIA.

HpHMep TEMBl U MCXOIHBIX JAaHHBIX I KypCOBOTO IIPOEKTA!

NookrwnpE

1.Tema xypcoBoro mpoekra: «Pacder KOKyXOTpyOHOTO TEIUIOOOMEHHHUKA JJIsl MCIapeHus: OMHapHOU
cMecH XJI0podopM-OeH301»
HcxonHble JaHHbIE K KYPCOBOMY IPOEKTY:
1. TlpousBoautenbHOCTH anmnaparta — 230 TOHH/CYTKH.
2. CopepxaHue HU3KOKUTIsIEro koMmmoHeHTa (% maccoBbie) — 70 %:
3. Cwmech noctynaer B anmapar npu temmneparype kunenus u P = 0,1 MIIa;
4. TlapameTpsl rperoliero napa noaoopaTe caMoOCTOSITENBHO.

2.Tema KypcoBoro mpoekrta: «Pacuer KoKyXOTpyOHOTO TEIIIOOOMEHHHWKA JUIs HarpeBaHWs OWHApHOW
CMECU METaHOJI-BOJIa»
VcxonHble JaHHBIE K KYpCOBOMY MTPOEKTY:
1. TlpousBoaurenbHOCTh anmnapata — 200 TOHH/CYTKH.
2. CopepxaHue HU3KOKUTsIIETro koMnoHeHTa (% maccosbie) — 40 %:
3. Temmnepatypa cmecu ( P = 0,1 MIla)
- Ha BxoJe - 15°C
- OTBOJMTCS TIPU TEMIIEPaType KUITCHUS
4. TlapameTpsl IperoILero napa nojaooparb CaMOCTOSATENBHO.

3aH_[I/ITa KYpCOBOI'O ITpOCKTa

[IpumepHbIe BOPOCHI MPH 3aIIUTE KYpCOBOTO MPOEKTA

1. Ilens nmpoekTa 1 aKTyaJIbHOCTb TEMBI

2. Koadumment Temmonepenadu, ero GU3NIECKAid CMBICI, pa3MEPHOCTH?
3. PexxnMBbI TeUEeHUS JKUIKOCTH?




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

DKk3amMeH Tewmbl A1 TOATOTOBKU K SK3aMEHY:
Cymka
duznyeckue OCHOBBI IIpoIecca CyIKH. [IBuxkyIas cuiia npolecca CyKu.
Bunpl cymiku, uX NpUHIUIHAIbHAS OCHOBA.
@DopMbI CBSA3M BJIarM ¢ MaTEPUATIOM, BIUSHUE (OPM CBSI3U BJIaru Ha CKOPOCTh CYILIKH.
OcHoBHbIE TapaMeTPhI BIAKHOTO BO3/1yXa U UX U300pakeHue Ha |-X auarpamme.
CxeMbl CYIIIKM M UX U300pakeHHe Ha |-X nuarpamme (B TEOPETUUCCKOM CYIIUIIKE):
a. TMpocTas CyIIKa;
b. cyika ¢ J0MOTHUTEIBHBIM TIOAOTPEBOM BO3/IyXa B CYIIHIIKE,
C. CyIIKa C MPOMEXYTOYHBIM ITOIOTPEBOM BO3/1yXa;
d. cyiika ¢ YaCTHYHOMN PEIUPKYIIAIUEH 0OTPaOOTAHHOTO BO3/yXa;

agrwnPE

6. JelicTBuTenbHas cymmika. M3o0paxenne npoiecca Cymku Ha |-X gumarpamme B JeHCTBUTEINb-
HOU CYLIMJIKE.
1. KoHcTpykinu cymmiiok:

e bapabannas cymmika;

e KawmepHas cymmika;

e JleHTOYHas CYLIMIIKA;

e (Cymwika KUISIIETO CII0s;
e BanbloBble CyNIMIKY.

8. CpaBHUTENBHBIN aHATU3 PabOThI CYIIMIIOK.
BeimapuBanue
1. JIBmxymas cuia nporiecca BbimapuBanus. OOmias v Mosie3Has pa3HOCTH TeMIepaTyp Ipu MPOCTOM
BBIITAPUBAHNH.
2. TemmneparypHble HOTepH, UX PU3NUecKas CylmHOCTb. CIIocoObl pacueTa ux.

3. OnHokopirycHOe BbimapuBanue. CriocoObl BRITapHBaHKSA. MaTepHallbHbIN M TEIJIOBOW OaJIaHChI JIJIs
OJIHOKOPITYCHOT'O BBIIIAPUBAHUS.

[ToBepxHOCTH HarpeBa KMMATUIBHUKOB. PacueT moBEpXHOCTH HarpeBa.

MHorokopiycHoe BblnapupaHue. CyIIHOCTh MHOTOKOPIYCHOTO BblapuBaHHsA. CXe€Mbl MHOTOKOp-
MYCHBIX BBIMAapHBIX ycTaHOBOK (MBY). Ux cpaBHeHue. Ananu3 pabotsl. OOmas u nojie3Has pa3Ho-
CTH TEMIIepaTyp Py MHOTOKOPITYCHOM BbIMTAPUBAaHUU. MaTepuanbHblii U TETIOBOM OallaHCHhI.

6. YCTpoiicTBO M PUHIIKIT PA0OTHI BHIMTAPHBIX allllapaToB

ok~




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

=

Macconepenaua

Macconepenava. O0uirie MOHATHUS U ONPeCICHUs. BB poIieccoB Macconepe1avm.
VYcnoBus paBHOBecus npu Macconepenade. [IpaBuino ¢a3 I'nd6ca. CrnocoObl BbIpaXKeHHUs COCTaBa
¢a3. 3akoHbl Pa3zoBoro paBHOBecHs. JIMHNS paBHOBECHS.
MarepuanbsHblii 6anaHc npouecca Macconepenadu. Padboune nunun. Mx rpaguueckoe nzodpaxenue
Ha y-x nuarpamme. HampasneHue u ABHXKyIIas CHiia Ipolecca Maccorepe1aum.
Kunernka maccooOMeHHbIX npoueccoB. | 3akon @uka. Ero tpaktoBka. Koapdunuent monekysp-
Hoi mudPy3un.
KonBekTuBHbIl nepeHoc Beniectsa. JuddepeHnnanbuoe ypaBHeHHE KOHBEKTUBHOIO MacCOOOMEHa
(11 3axon duka). Ananu3 qud. ypaBHSHHH.
VYpaBHeHUsT MaccoOoTAauH, Maccornepenaun. Cea3b Mexay Kodp@uuueHTaMn MaccooTJauu U Mac-
corepenayu.
Kononnas annaparypa:

® TIOBEPXHOCTHBIE a0COpPOEPHI;

e a0copOepsl cO CTYNEHYATHIM KOHTAKTOM (as3;

® YCTPOMCTBO KOHTAKTUPYIOIIMX 3JIEMEHTOB;

e anmapaThl C OPraHW30BAaHHBIM M HEOPTaHU30BAHHBIM MEPETUBOM KUAKON (a3bl.
Pextudukarnus. CymHocTs IpoLecCcoB:

® [IPOCTOM MEPETOHKH;

® TIEPETrOHKH C Jedaermaruei;

® peKTU(UKALNH.
8.1. Ilpunuun pexktudukanum, t-x TuarpaMma.
8.2. ®nermoBoe uncio. Ero BnusHue Ha npornecc pektuduxanyu. Jlonymenus npu pacyerax B pek-
TUdUKAIIH
8.3. JIunus paBHOBeCHsI U paboune JTMHUHU Mpoliecca peKTU(UKAIIIH.
8.4. Onpenenenue BoicoThl KooHHBI (onpenenenne YEIT, BEII), (ucronb3oBatek rpaduueckuii cro-
co0 ompeseneHus yncia Tapesok).
[lepuoauueckast u HenpepbiBHAsA pekThUduKanusa. CylHOCTh Kaxkaoro crnocoba. TemnoBoil u mare-
pHaIbHBIN OaTaHCHI.




5. MeToanuecKue YKa3aHud 10 nmpoueaype oun€eHuBaHusl

O1ueHoYHbIe MeponpusaTHus

Hpoueuypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHSA U Heo0X0IMMbIe METOITHYECKHE YKazaHus

1.

TectupoBanue

TecTrupoBaHue NPOBOJUTCS NMOCIE U3YUEHUS TEOPETUUYECKOrO MaTepuasa KaxJa0u TeMbl JUCLUIUIMHBL. Te-
CTUPOBAHME MTPOBOJIUTCS B KOMITBIOTEPHOU MM TucbMeHHOU (Gopme. [Ipu nucbmMeHHOM hopMe TecTupoBa-
HUS TECT COJIEPKUT 6 BapUAHTOB, KX/l BAPUAHT COCTOUT U3 5 BOMPOCOB, MPU KOMIIBIOTEPHOM TECTUPO-
BaHHUH BBI60p BapuaHTa 1 BOIIPOCOB ITPOHUCXOJUT aBTOMATHYCCKU.

Kpurepuu oneHnBaHusi TECTUPOBAHUS:

Kputepuii 0,6 - 1 6amna 0,5-0,1 6amna | 0 OaytoB Hroro
[IpaBunbHbl  oTBeT [JacTW4yHO mpaBuibHBINHE NpaBUIBbHBIN OTBET

[Ha BOIIPOC TECTOBOI'O [OTBET Ha BOIIPOCBONIPOC TECTOBOI'O
3aTaHUsA TCCTOBOI'O 3aIaHUsL 3aJaHUA

MakcumanbHbIi 6aut 3a TecTupoBaHue 5 6ayutoB. TecT cyuTaeTcs yCIenHO BBIITOJHEHHBIM IIPH TOTyYe-
HUU CTYAECHTOM 3 OaioB.

HToroBas oleHKa 3a CEMECTp PAacCUMTHIBACTCS Ha OCHOBE IIOJIyYCHHOW CyMMBI OajlIOB B pe3yJbTaTe
TEKYIIET0 KOHTPOJIS, ¥ 0aJUI0B, HAOPAHHBIX MPH 3aKIIOYUTEIHLHOM KOHTPOJIC 3HAHUH Ha dK3aMEHE.

1. Beimonaenne

. 5 6amioB
TECTOBBIX 3a1aHUI

NHnuBuayansHOE JOMAIIHEE

3aJaHuC

s Gosiee rryOOKOW MPOpabOTKH MaTepualia TUCIUIUIMHEI HEOOXOIUMO BBITTOJIHEHUE WHIMBUIYAIbHBIX
JOMalllHUX SaﬂaHHﬁ, KOTOPBIC IOMOT'YT CTYACHTY HpI/IO6peCTI/I H606XOI[I/IMI>IG MNPAaKTUYCCKHUEC HABBIKU.
NunuBuayanbHble JOMAIIHUE 3aJaHUsl SIBJISAIOTCS OOS3aTENbHBIMH JIJIsi BBINIOJIHEHMS, U HEBBIIIOJIHCHUE
XO0TA 6BI OIHOTO M3 HHUX, ABJIACTCA OCHOBAHUEM IJIsI HC OOIYCKa CTYACHTA K UTOTrOBOU arTecraiguu I10
JUCLIYILINHE.
I/IH,[[I/IBI/II[yaHBHLIC 3aaHuA CHOCO6CTBYIOT er'IY6J'ICHHOMy HU3YUCHUIO TCOPETUYCCKUX  BOIIPOCOB
OpraHu3alii U HOPMHUPOBAHUS Tpyda U SBIAIOTCA OCHOBOM i1 NPOBEPKH CTEIEHU YCBOCHUS
HpI/IO6peTeHHBIX 3HAHUH U AOCTHUIKCHUS PE3YJIBTATOB IO JUCIUILIIMHE.
JI71s1 paBHOMEPHOTO TUIAHUPOBAHUS CAMOCTOSATEILHON pabOThI CTY/IEHTa, CTYACHT MOJIy4aeT METOANYECKUE
YKa3aHusd K KYpCOBOMY IIPOCKTY U KaﬂeHI[aprIﬁ IJIaH AUCHUIUIMHBI, € YKa3aHUEM HOaT IJid COa4u
WHJIMBUIYAIBHBIX 3afaHuil. UHIuBHIyaibHBIC 3a]JaHUS BBITIONHSIIOTCS CAMOCTOSITEIHHO U O(OPMIISIOTCS B
otuer. B AaThbl caa4dyu 33.].'[21HPII>1, npenoaaBaTeib co61z1paeT HHAUBUAYAJIBHBIC 3adaHUs, IMPOBCPIACT UX U
CTaBUT POCIHHUCH, €CIIN pa60Ta 3a4TCHa, HC 3aKOHYCHHBIC pa60TBI HE 3a4YUTBHIBAIOTCA, I[Opa6aTBIBaIOTC}I u
COHAKTCA 3aHOBO.
I/IH,Z[I/IBI/I,[[yaHBHBIC AOMAIIHUC 3aldaHUA BBIIOJHAKOTCA CTYACHTOM 110 Ka)I(I[Dﬁ TEMEC AUCHUIIJIMHBI H
COOTBETCTBYIOT K&JICHAAPHOMY PEUTHHT TUIaHY TUCUUILIAHBI.
Kpurepun onieHuBaHMs 3a1aHUN:

3-4 bayna 1-2 6amna 0 6aysT0B
3ananue BBIMOJHEHO [3aJlaHHE BBITIOJIHEHO BEPHO,[3a/laHUE BBINIOJIHEHO BEPHO,

BEpHO, B IOJHOM OOBEMe, [B MOJHOM O0OBhEME, YaCTUYHO[B TOJHOM  oObeMe, Hel
mponucaH AJTOPHUTM [IPOIHUCAH AJTOPUTM[TPOTIMCAH AJTOPUTM

Kpurepuii

1. Beimmonnaenune 3amannii




OueHouHbIe MEPONPHATHS
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BBITTOJTHCHHUS 3aJlaHus, [BBITOJIHCHUS 3aJ]aHUSL,[BBITOTHCHHUS 3aJaHusl,
COZICPIKHUT aHau3 W [JaCTUYHO COICPKHUT aHAIM3[UaCTUYHO COJCPKHUT aHAIN3
BBIBOIBI 1 BEIBOBI 1 BEIBOBI

Otuer odopmiicH (o]
TpeOoBaHusM U crmaH c|Pabora ciaaHa ¢ Omo3IaHUECM
0T03IaHueM He Oojiee ueM Hal0osiee YeM Ha B Heaeau

2 Henpemn

OTyer  odopmieH 1O
TpeOOBaHMSIM M CIOaH B
CpOK

2. KagecTBo 1 cpoku
BBIMTOJTHEHHS PA0OTHI

[IpenomaBaTenp OLCHUBAET JaHHBIM BHI paboThl 1Mo 8-OawmbHOW cucteme. llomydeHHble Oamibl 3a
BBITIOJTHEHUE WHIWBHIYATbHBIX JTOMAIIHUX 3aJaHUi OTPAKAIOTCS B HAKOIUICHHBIX OalllaXx CTyJIeHTa
COTJIaCHO KaJICHJIAPHOTO PEUTHHT IJIaHA AUCITUTUIHHBI.

BrinosiHeHuE KypcoBOro mpo-

CKTa

KypcoBoii mpoekT BBIIOTHSAETCS B (JOpPME MOSICHUTENBbHOM 3anmucku. i 3¢pGEeKTUBHOTO MPOBEACHUS ca-
MOCTOSITEIBHOI'O [TOUCKA pEIlIeHHs IPe/IaraeMblX 3ajjad UMEEeTCs BO3MOXKHOCTb UCIOJIb30BAaTh OOLIMPHBIN
y4eOHO - METOANYECKHI MaTepHajl, HHTEPHET-PECYpChl, HAYUYHYIO U CIIPaBOYHYIO JuTepaTypy. OnHUM nX
CYIIECTBEHHBIX YCJIOBHI HAaIMCAHUS KypCOBOI'O IIPOEKTA IO BEIOPAHHOW TeMe ABIISCTCS YMEHHUE CTYJCHTOB
OIIEpUPOBATh CTATUCTUYECKMMU JaHHBIMU U IPOBOJUTH UX aHAJIMU3, a TaK K€ MPEACTaBIATh aHAJIUTUYE-
CKyro HHGOpMAIUIO B BUJE TaOJIHII, CXeM, IpadUKOB.

KypcoBoii nmpoekT mpeacrasisier co0oi BbINOJIHEHNE HA OCHOBE UCXOHBIX JAaHHBIX CIEAYIOIIUX pa3/eloB:

1. Beenenune (060cHOBaHME BHIOOpA arimapara)

2. TenuoBble, MaTEpUAIbHBIE PACUETHI

3. TexHONOrnYecKuil pacyer amnmapara

4. KOHCTpYKTHBHO-MEXaHUYECKUI pacyeT

5. I'mppaBinnueckuii pacyeT

6. PacdeTr TOMIMHBI TETUIOBOW U30JISLIMH
Ilepeuenp rpaguueckoro MaTepuaa (C TOYHbIM YKa3aHUEM 00s3aTeIbHbIX YepTexei)

1 Yepréx obmiero Buaa anmnapata, uct 1, popmat Al

2 COOpoYHbBIEC €TUHUIIBI, BBIHOCHBIE 3JIEMEHTHI, IeTalu, JIUCT 2, popmart Al
HcxonHble qaHHbIE K pa3zienaM KypcoBOIO IPOEKTA PaCCUNUTHIBAIOTCS 110 BAPHAHTAM.
Bce BapuaHThl KypcOBOro MpOeKTa UMEIOT OJMH U TOT e MepeueHb 3aJJaHui, KOTOpble HEOOXOAUMO BbI-
IIOJIHUTD.
Kpurepuu orieHnBaHMsI BHITOJHEHUS! KYPCOBOTO MPOEKTA

Kpurepwuii 6 - 10 GayutoB 2 - 5 6anoB 0 - 1 6ayun

1. Crenens B pabote npexacrasieH B paboTte npoBeeH TEOPETHIECKUI B pabote Teopernueckuit
TEOpETUYECKON JOCTATOYHBIN JJIS1 OCBEIICHHS [aHAJIN3 C OMOPOH TOJIBKO HA pa0OTHl, | aHANIN3 KaK TaKOBOH HE
000CHOBaHHOCTH TEMBI TEOPETHUECKUH aHAIN3  [0THOCSIIHECS TPEUMYIIIECTBEHHO K MIPOBOIWIICS, TEOPETUIECKUN
HCcClieI0BaHUs 1Ipo0JIEMBl, PACCMOTPEHBI 0JIHOMY Y3KOMY 0030p MPOM3BOANT OLIYIICHHE




OueHouHbIe MEPONPHATHS
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coBpeMeHHBIE (He crapmie 10
JIET) ICTOYHUKH, 0030p
JIUTEPATyphl CHAOKEH
CCBUTKaMH ¥ BBIBOJIAMH

TCOPETHIECKOMY/HCCIIEI0BATENHLCKOMY)
moaxony 0e3 COOTHECEHUs C IPYTUMHA
TEOPHSIMU, C COBPEMEHHBIMU
moxxoxaMu

HEOOCTAaTOYHOT'O

2. KauecTBO pacueTos,
MHTEpIPETALNs JaHHBIX
11 000CHOBaHHOCTh
BHIBOJIOB

[Tpu BBIYUCIIEHNH PaCUETHBIX
pa3zienoB KypcoBOro IPOEeKTa
MIPOMKCAH aTOPUTM
BBIYHCIICHUS], TIOJTyYeHHBIE
Ppe3yNbTaThl ONUCAHBI U
MIPOMHTEPIIPETUPOBAHEI,
BBIBO/IBI 00OCHOBAHHBI.
PacueTsl BBIIOJTHEHBI BEPHO.

HpI/I BBIYUCJICHUU PACUYCTHBIX
[Pa3aCJIOB KypCOBOT'O IPOCKTA HE
[IpONKrCaH aJilrTOPUTM BbIYUCIICHUA,
[TOJTYUYCHHBIC PE3YJIbTAThl OTIMCAHbI HE
TIOJTHOCTBIO, BBIBOIbI 000CHOBAHELI.
[PacdyeThl BRIITOJHCHBI YaCTUIHO BCPHO.

[Ipu BEIYMCIIEHNH PaCUETHBIX
pa3zenoB KypcoBOIoO MPOEKTa
HE MPOIMUCAH AITOPUTM
BBIYHCIICHHS, TT0JTyYCHHBIE
pe3ybTaThl He
WMHTEPIPETHPOBAHBI,
OTCYTCTBYIOT BBIBOJBI. B
pacderax ecTh OMINOKH.

3. IlocnenoBaTenbHOCTH
1 JIOTUYHOCTHb
M3JIOKCHUSA MaTCpHralia

Tekct paboTel H3M0XKEH
TIOHSTHO U JIOTUYHO,
CYIIECTBYET CBA3b MEXIY
pacyeTHBIMH pa3aeIaMu
KypPCOBOT'O TIPOEKTa

B TexcTe paboTHI BCTpEUatoTCs
HapyIIEHUS JTOTHIECKIX
[I0CIIEeI0BATEILHOCTEH

PacuerHbie pa3zensl paboThI
MPECTABISIIOT COO0H
HECBS3aHHbIC YaCTH PaOOTHI

4. OnieHKa 0pOpMIICHHS
11 TPaMOTHOCTH

PaGora  pacnevyarana  Ha
IPUHTEPE U COOTBETCTBYET
TpeboBaHUAM o
oopMIICHHIO KYPCOBBIX
pador TIIY, odopmiens!
CCBIIIKH Ha HCIIOJIb3YyEMbIC
MCTOYHHUKH u LUTATHI,

(hOPMYITHPOBKH KOPPEKTHBI C
[TOYKH 3pEHNUS PYCCKOTO S3bIKa

Pabota pacriedaTaHa Ha IIPUHTEPE U
COOTBETCTBYET TPEOOBAHUAM IO
odopmiIeHHIO KypcoBhIX padot TITY,
HaCTUYHO O(i)OpMIIeHI)I CCBIJIKH Ha
HICTIOJIB3YEMBIE HCTOYHHUKH,
OTCYTCTBYIOT op(orpaduyeckue u
CTHINCTUYECKUE OLIHOKH

Pabora pacrieyarana Ha
NpUHTEPE C HApYLICHUEM
TpeGoBaHuUil K 0popMIICHHIO
KypcoBbix pabot TIIY,
OTCYTCTBYIOT CCBUIKH Ha
MCII0JIb3yEeMbIe UCTOYHUKH, B
[paboTe MHOTO
opdorpadpuieckux u

CTUIMCTHYECKUX OLINOOK.

IToaroToBieHHBIM KypCOBOW MPOEKT NOANMCHIBAETCS CTYJIEHTOM M IPEICTaBISACTCA MIPENOJAaBaTEI0 Ha
IIPOBEPKY B YCTAHOBJIEHHBIE KAJICHIAPHBIM PEUTUHI IUIAHOM KypCOBOIO IpoekTa cpoku. [IpoBepka kypco-
BBIX IIPOEKTOB IIPEIIOAABATENIEM OCYILECTBISIETCS B TCYEHUE TPEX AHEH MOCIE CAAYN.

IIpenonaBaTenb OLIEHUBACT BBINOJHEHHE KYPCOBOIO IIPOEKTAa M COOTBETCTBUE KAJICHAAPHOMY PEUTHHI
tany no 40-6ameHol cucteme. KypcoBol IPOEKT CYMTASTCS BBITIOJTHEHHBIM, a CTYACHT TIOJIyYaeT JOIMYCK
K 3alIMTe MpH NOJydeHuu 22 6ajuioB, HAa TUTYJIBHOM JIMCTE MPENoaaBaTelb aenaeT oTMeTKy «K 3amurey,
MPOCTaBJIsieT HaOpaHHOE KOJIMYECTBO OAJUIOB M CTAaBUT MOANHUCH. Ecnu B pe3ynbTrare MpOBEPKU CTYIEHT
MOJTy4aeT MEHbBIYI0 CyMMY 0ajuloB, TO paboTa BO3BpAIIAETCS CTYAEHTY Ui JOpaOOTKHU WM MEPEaeIKH.
3ameqaHus IIpenojaBareiib B MMCbMEHHOM BHJIE IIPEACTABISET CTyAeHTY. Ha TuTynbHOM JncTe nenaercs
orMmeTka «Jlopaborarb» unu «llepenenarsy.

3ammTa KypcoBOTO ITPOEKTA

q)OpMOﬁ TEKYIIETO KOHTPOJA SABIACTCA 3allTa KYpPCOBOI'O ITPOCKTA, YTO IMO3BOJIACT BBIABUTH CTCIICHDB
C(I)OpMI/IpOBaHHOCTI/I HpO(I)eCCI/IOHaHLHOFO MBINJICHUS CTYJCHTOB U OCBOCHHOCTH IMPOTrPpaMMHOI'0O MaTepua-




OueHouHbIe MEPONPHATHS
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J1a B MIPOIIECCE CAaMOCTOSTENILHOW Pa0OThI HAJl KYPCOBBIM IIPOCKTOM.

3amra KypcoBOro MpoeKTa COCTOMT M3 JIBYX ITAIOB: KpaTkKoe cooOIieHue (2-3 MUHYTBI) O CYIIHOCTH U
pe3yabTarax paboThl, KOTOPOE MPOXOJUT Ha OCHOBE 3apaHee MOJTrOTOBICHHOTO JIOKJIAa W Mperoiaraet
cBOOOTHOE BIIaJICHUE TEMOU MCCIIEOBAHUS U OTBETHI Ha BOMPOCHL. [IpernoaBaTen MOXKET 3a/1aBaTh MO TPU
BOIIPOCA 10 KXKJOMY pa3Jiely KypcoBOro mpoekTa. Taxke mperojaBareib MOXKET 33JaBaTh yTOUHSIONINE

Y JIOTIOJTHUTEIbHBIE BOIPOCHI.
Kpurepuu oniennBanust 3a1MThl KYpCOBOTO IPOEKTA

Kputepuii

11 - 20 6amioB

4 - 10 Oayu1oB

0 - 3 bayioB

1. CooTBETCTBHE
coiep KaHus JOKJIaaa 1
CTENEHD BIaJeHUs
3asBIICHHOM TeMOi
KICCIIE IOBAHUS

Copepxanue qoKiaga
COOTBETCTBYET 3asBICHHOU
TEME U B IIOJIHOU Mepe eé
PacKpbIBaeT, CTyICHT
JIEMOHCTPHPYET CBOOOTHOE
BJIaJIEHUE TEMOU

CopepxaHue TOKIaaa, HE B MOJHOM
Mepe pacKphIBACT 3asBICHHYIO TEMY,
CTYJICHT HCIIBITHIBACT 3aTPYAHCHHUS
pu ToKIae

CogepxaHue ToKIana He
COOTBETCTBYET 3as1BJICHHOU
TeMe, CTYICHT He crioco0eH
nepeaaTh OCHOBHBIC ATAITBI
TIPY HAIIUCAHUA PaOOTHI

2. HaBbiku mipoBeieHUS
[pPACUCTOB U OIICHKA
[1OJTyICHHBIX
[pe3yIbTATOB

CTyneHT MOXeT paccKa3aTh
QITOPUTM BBIYHCIICHUSA,
JIEMOHCTPHPYET (POPMYIIBI
JJIs1 BBIYUCJICHUSA U pacqum,
MOJKET MHTEPIIPETUPOBATH
MOJIy4YE€HHBIE PE3YIILTATHI,
IIOHUMACT U JEMOHCTPUPYET
B3aMMOCB3b paCC‘II/ITaHHI)IX
MoKa3aTeseH.

CTyIeHT MOXET paccKaszaTh aJlTOPUTM
BEIYMCIICHUS, UCTIBITHIBACT
3aTpyIHEHUS MIPH JeMOHCTPAINN
(hopMyJT ISl BEIYUCIICHHS U PACUCTOB,
MOJKET HHTEPIIPETUPOBATH
[MOJy4YE€HHBIE PE3YJILTATHI,
MCIIBITBIBAET 3aTPYAHEHUS IIPU
IEMOHCTpAIMH B3aMMOCBS3U
[pacCUMTaHHBIX MOKa3aTese.

CTyIneHT WCIBITHIBACT
3aTPyAHEHUS WM HE MOXKET
pacckaszatb alropuTM
BBIYUCJICHUS, UCITBITHIBACT
3aTpyJHEHU [IPU
JieMOHCcTparuu Gopmyn ams
BBIYUCJICHUA U paCcucTOB, HC
MOJKET MHTEPIIPETUPOBATH
TMOJYYCHHBIC PE3YyJIbTAThI, HE
MTOHUMAET B3aUMOCBS3H
paccUMTaHHBIX MTOKa3aTeen

3. OTBETHI Ha BOTIPOCHI
pernogaBaTenst

CryzneHT cBOOOIHO OTBEUYaeT
Ha BCE BOTIPOCHI,
JIEMOHCTPHPYET CBOOOAHON
BJIAJICHUE 10 KOKIOMY
paszeny KypcoBOTO MPOeKTa
Y TIOHMMaeT B3aNMOCBS3b
9THX pa3iesioB.

CTyIeHT UCTIBITHIBACT 3aTPYIHCHUS
[P OTBETE HA BCE BOIPOCHI, JaeT
[10JIHBIE OTBETHI C IIOMOIIIBIO
HABOISIIINX BOTIPOCOB,
MEeMOHCTPHUPYET CBOOOIHOM BIalIcHHE
10 KaXKIOMY pas3zeny KypcoBOTO
[MPOEKTa ¥ IOHUMAET B3aUMOCBSI3b

>THX pa3iernos.

CTyZAeHT NCTIBITHIBAET
3aTpyJHEHHs IPU OTBETE Ha
BCE BOIIPOCHI, HE MOXET J1aTh
OTBET HaBOJSIINX BOIIPOCOB,
HE MOHMMAET B3aMOCBSI3U
[IOJIYYEHHBIX IIOKa3aTENEH.

IIpenogaBaTenp OLIEHUBAET 3AIIUTY KypCOBOI'O MPOEKTA U COOTBETCTBUE KAJIEHIAPHOMY PEHTHUHT IIaHY I10
60-6ampHOM cucTeme. 3ammTa KypcoBOTO MPOEKTa CYMTACTCS BHIMOJHEHHOH, a CTYIEHT MOJTy4aeT UTOTo-
BYIO OLIEHKY 10 KypCOBOMY IPOEKTY MpHU MoaydyeHnH 33 OaJIOB, HA TUTYJIBHOM JIUCTE MPeToiaBaTellb CTa-
BUT OaJuIbl 3a 3alUTY, a TAKKE CyMMY OaJUIOB (BBIIOJIHEHHE MpOeKTa+3amura). Eciau B pesynbrare 3amm-
ThI CTY/IEHT MOJy4aeT MEHBIIYI0 CYMMY OaJUIOB, TO CTYACHT NPUXOJUT Ha 3alIUTy MOBTOPHO B Yachl KOH-
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CyJIbTallNi Mpeno/iaBaTes.

HroroBas orieHKa 3a KypcOBOM MPOEKT PACCUUTHIBACTCS HA OCHOBE MOJYYEHHON CyMMBI OAJIJIOB 32 BBITIOJI-
HEHHUE KYpPCOBOIO MPOEKTa U 0aJIoB, HAOPAHHBIX MPH 3aLIUTE COTJIACHO KAJICHJAPHOMY PEUTHHT IUIaHY
JUCIUTUTUHBL.

DK3aMeH

B pamkax m3yyaeMmbIX pa3fesioB IUCLMILIMHBI OCYHIECTBISAETCS TEKYIEe OLICHMBAHUE CTEIIEHH OCBOCHUS
CTyJIEHTaMHU HM3y4eHHOro marepuana. [IpoBepka OCBOEHHs JIEKUMOHHOIO MaTepHalla MPOBOAMUTCS IyTEM
TECTUPOBAaHUsA, NIOCJIE U3y4eHHs TeMmbl. [I[poBepka 0CBOCHUsI MaTepualna NPakTUYECKUX 3aHSATUN IIPOBOJIUT-
Csl IO PE3yJIbTATAM BBIITOJIHEHUS! MHAUBUAYAJIbHBIX JOMAIIHUX 33JJaHUM U BBIUMCICHUS PACUETHBIX pa3je-
JIOB KypCOBOM paboTHI .

JIOIyCK MO UTOTY TEKYIIETr0 KOHTPOJISI PACCYMTHIBAETCS HA OCHOBE CYMMBI 0ajllioB, HAOpaHHBIX 32 BCE BU-
JIbI OLIGHOYHBIX MeponpusaTuid. [st ormycka K 9K3aMeHy CTYACHTY HeoOXxoauMo HabpaTh 55 6amioB u 6o-
Jiee IO BCEM BUJaM 3aINIAHUPOBAHHBIX OLEHOYHBIX MEPOIPUATHI.

DK3aMeH MPOBOAUTCS C MOMOIIBI0 KOMIIBIOTEPHOTO WJIM MUCHbMEHHOTO UTOTOBOTO TECTUPOBAHUS IO BCEM
paszaenam u3y4yaeMOW JTUCLUILIIMHBIL.

DKx3amMeHannoHHbBIN OmireT coctout u3 10 BapuanToB. Kaxnapril BapuaHT comepkut 20 BOIPOCOB B TECTOBOMU (opMe,
IIPU KOMITBIOTEPHOM UTOTOBOM TECTUPOBAHUU BHIOOpP BapHaHTa U BOIMPOCOB MPOUCXOIUT aBTOMATUUECKH.
Kpurepuu oneHnBanus 3K3aMeHa:

Kpurepuit 0,6 - 1 bamna 0,5-0,1 6anna | 0 GauioB Hroro
1. BhimoHerme [IpaBunbHblll  oTBeT [HacTuyHO npaBuibHBIHE NpaBUIbHBIA OTBET
) N Ha BOIIPOC TECTOBOI'O [OTBET  HA  BOIPOCBOIPOC TECTOBOIQ 20 G6amnoB
TECTOBBIX 3aJlaHUN
3anaHus T€CTOBOTO 3a/laHuUs 3a1aHus

MaxkcuMabHBIA 0ajut 3a Ak3aMeH 20 0ajuIoB.
Hrorosas oreHka 3a CEMECTp PacCUUTHIBACTCS HA OCHOBE TIOJTYYSHHOW CyMMBI OAJUTOB B Pe3yJIbTaTe TeKY-
I[er0 KOHTPOJIsS, ¥ 0AJNIOB, HAOPAHHBIX MPH 3aKIIOUUTEIHLHOM KOHTPOJIC 3HAHUN Ha DK3aMEHe.




