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1 IlepeyeHb NIaAHUPYEMBIX Pe3yJIbTATOB 00yUeHHS 1O JMCIUIINHE, COOTHECEHHBIX
¢ IVIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOCHHsI 00pa30BaTeIbHOM NPOrpaMMbl

B pe3ynbrare ocBoeHUs 00pa3oBaTeabHOM MporpaMMbl OakanaBpuaTa 00yJaromuiics
JIOJKEH OBJIAJIETh CIACAYIOUIMMHE pe3yabTaTaMu 00y4eHUs MO AUCHUTUIHHE:

Ta0muma 1

Koowt
KoMnemenyuu

Pesynbrarel ocBoenust OOl
(cooepoicanue Komnemenyuii)

Ilepedens ruIaHUpyeMBbIX
pe3yabTaToOB 00y4EHUs 110
JUCLUILINHE

IIK-6

CIOCOOHOCTH pa3padarpiBaTh paboUyIo
MIPOCKTHYIO U TEXHHUYECKYIO
JOKYMEHTAIHIO0, 0pOpMIIATH
3aKOHYEHHBIE TIPOEKTHO-
KOHCTPYKTOPCKHE pabOTHI C MPOBEPKOU
COOTBETCTBUS pa3padaThIBaEMBbIX
IIPOEKTOB ¥ TEXHUYECKOU
JOKYMEHTAIlUU CTaHAapTaM,
TEXHUYECKHM YCIIOBUSM U IPYTUM
HOPMATHUBHBIM JJOKYMEHTaM

3HaTh

OCHOBHI TEOPUHU
THAPOMEXAHUYECKHX,
TEIUI0O0OMEHHBIX ¥ MAaCCOOOMEHHBIX
MIPOLIECCOB.

WH)XCHEPHBIC METOIBI
pacdeTa OCHOBHBIX IPOIIECCOB
XUMHYECKON TEXHOJIOTHH.

BHbI U KOMILIEKTHOCTE
KOHCTPYKTOPCKOU JOKYMEHTAIINH,
OCHOBHBIC TPEOOBaHUS K
KOHCTPYKTOPCKOM JOKYMEHTAIIHH.
YMetn:

HCIIOJIb30BaTh METOIbI
THUAPABINYECKOTO pacuéra
TpyOOIIPOBOIOB U AIIApaTOB.

HCIIOJIb30BaTh METOABI U
QITOPUTMBI pacdyéTa TEII00OMEHHBIX
anmnaparoB.

HCIIOJB30BaTh METOIBI
pacuéra MacCOOOMEHHBIX alapaToB.
Biaagers.:

HaBBIKAMM  HCITOJIb30BaHUS
MIPH PENICHUM TIOCTABJICHHBIX 3aa4
nporpaMMHbIx naketoB s [1K.

IIK-11

CIIOCOOHOCTDH MTPOEKTUPOBATH
TEeXHUYECKOE OCHAIIIEHUE PAab0UnX MECT
C pa3MeIIeHHEM TEXHOJIOTHYECKOTO
000py10BaHMs, YMEHHEM OCBaNBaTh
BBO/IMMOE 000pY/I0BaHHE

3HATB:

TUIOBbIE KOHCTPYKIIUU
anmaparoB JUIsl IPOBEACHUS
THIIPOMEXaHUIECKUX,
TEMI00OMEHHBIX U MaCCOOOMEHHBIX
MIPOIIECCOB.

AJIEMEHTHI KOHCTPYKIHH
BHYTPEHHHUX YCTPOWCTB
MaccOOOMEHHBIX aIlaparos.

MPUHLUIIBI paOOTHI aNlapaToB
JUISL IPOBE/IEHUS TUITOBBIX
MPOILECCOB XUMUYECKOU
TEXHOJIOTUH.

TEXHOJIOTHIECKUE CXEMBI
YCTAHOBOK JJIsl IPOBEICHUS
THUIOBBIX MPOLIECCOB XMMUYECKOMH
TEXHOJIOTHH.




Koowt
KoMnemenyuu

Pesynbrarel ocBoenust OOII
(cooepoicanue Komnemenyuii)

Ilepedens mIaHUPyEMBIX
pe3yabTaToOB 00y4EHUs 110
JUCLHUIIINHE

YMern:
pa3pabaTbIBaTh TEXHOJIOTUYCCKUE
CXEMBI JIsl TIPOBEICHUS ITPOIIECCOB
XUMHYECKON TEXHOIOTHH.
noaoupaTh 000pyA0BaHUE IS
KOMILJICKTAIIMK YCTAaHOBOK

Baanern:

HaBBIKAMH aHAJIM3a BapUAaHTOB CXEM
MIPOBEICHHUS ITPOIIECCOB.

HaBbIKaMH CpaBHHTeHBHOfI OILICHKH
KOHCTPYKIIM anmnapaTos

IIK-15

YMCHUC BBI6I/IpaTB OCHOBHBIC 1
BCIIOMOI'aTCJIbHBIC MaTCpHaJibl,

CIOCOOBI pean3aIii TEXHOJIOTUUECKUX

IIpoueCCoOB, IIPUMCHATDL ITPOIPECCHUBHLIC
MCTOJbI SKCILIyaTallun
TEXHOJIOTHYCCKOI'O 060pyI[OBaHI/I$I IIpH
HU3TOTOBJICHUHN TCXHOJIOTNYCCKHUX
MalInH

3HaTB:

THITBI IPOMBIIICHHBIX
TEIJIOHOCUTENIEH U X OCHOBHBIE
XapaKTEPUCTUKH.

HPUHIUIIBI SHEPOTo-
pecypcocOepekeHus pu
peanu3anuy NpoLecCOB XMMUYECKOM
TEXHOJIOTUH.

Ymers:

BBIOMPATh MPOMBIIUIEHHBIE
TETUTOHOCHUTENH ISl TIPOBEICHHSI
MIPOLIECCOB TEIJI0O0OMEHA.
pa3pabaTeiBaTh Y3PPEeKTHUBHbIE
TEXHOJIOTHIECKUE CXEMBI
IPOBE/IEHUS MPOLIECCOB.

Baaners:

HABbIKAMH CPAaBHHUTEIHLHOW OIEHKH
TEIJIOHOCUTENIEN U UX BBIOOpA.
HABBIKAMHU OLIEHKH 3()PEeKTUBHOCTU
WCIIOJIb30BAaHUS YHEPTOPECYPCOB.




2 MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMmbl

JlucuuriimHa OTHOCUTCS K 00s13aTeNbHBIM JUCHHMIUIHHAM BapuaTtuBHOUM dactu (b1.B.04) u
u3zyvaercs Ha 3 Kypce ceccus 9 u Ha 4 kypce ceccuu B u C.

B MeroamueckoM IIaHE JUCHUILIMHA ONMHUPAETCS HA OAJEMEHThl KOMIICTCHIIHIA,
chopMHpOBaHHBIEC TPU U3yYeHHH JucuuiuivH "dusnka”, "Martemaruka”, "Xumus',

"TexHUYeCcKas TEPMOJIMHAMMKA U TEIJIOTEXHUKA' .

[Tonydyennsie B mporecce u3ydeHus aucuuiummabl "[Iporeccel U amnmapaThl XUMHYECKOU
TEXHOJIOTMHM" 3HAHWS, YMEHHMS M HAaBBIKH MOTYT OBITh HCIOJIb30BaHBI B HAy4YHO-
HCCJICIOBATEILCKOM, MPOCKTHO-KOHCTPYKTOPCKOM, POU3BOACTBEHHO-TEXHOJIOTUYECKON padoTe
OakajyaBpa ¥ TPH BBIMOJIHEHUH BBITYCKHON KBATM(DUKAIIMOHHON pabOTHI.

3 O0beM TUCHUILIHHBI

Tabmua 2
Bcero,
aKaJIeMUYECKUX
. 4acoB
Bun yae6HO# paboThI
3aouHnas popma
oOyueHus

OO01asi Tpy/10eMKOCTh THCHMIIJIMHBI 5/ 180

(3a4eTHBIX eAMHUII/ aKaJIEMUYECKIX YacOB)

KonTtakTHas padora c npenoaaBartejiem: 24
3aHATHUS JIEKIIUOHHOTO THIIA 8
3aHSATHUS CEMUHAPCKOTO TUTIA, B T.4. 16

CEeMHHAPBbI, TPAKTHYECKHUE 3aHATHUS

nabopaTopHbIie paboThI
kypcoBoe npoexktupoBanue (KP wm KIT) KTI1
KCP -
JpyTUe BUIBI KOHTAKTHOW PabOTHI -

CamocrosiTesibHas padora (13 Hux 33 Ha KII) 143

®opma texkymero koutpos (Kp, pedepar, PI'P, acce) Kp (2)

®opma npome:xyTouHoii arrecraunu (KII, 3auer, sx3amen) KII, 3auer,

sk3ameH (13)




4 Coaep:xkanue JTUCHUNIMHBI

4.1 Pazaenbl TMCHMILINHLI U BUABLI 3aHATHM
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4.2 3auaTHd JeKIHOHHOIr0 THIIA

Jlexuu HOCAT 0030pHBIN XapakTep. B cBsA3M ¢ 3TUM NpeycMaTprBaeTCsl CaMOCTOATENbHOE
U3Y4YECHHE CTyJE€HTAMHM TEOPETUYECKOT0 MaTepHalla o0 peKOMEHIyeMoH inreparype. s
CaMOKOHTPOJIS CTYI€HTaM PEKOMEHIYETCs T0JIb30BAThCSl BOIIPOCAMH, ITPUBEIECHHBIMU B
npuinoxkenun Nel.

Tabmuna 4
Ne
pasiena HaumenoBanue TeMsl O6wem, |MHHOBanMoOHHAs
U KpaTKoe COJIep KaHue 3aHATUS aKaj. yachl ¢dbopma
JUCLUTUTUHBI
1 3aKOH COXpaHEeHMsI CyOCTaHLIUU. 3aKOHBI 2
COXpaHEHMsI MaCChl, YHEPTUU U KOJIMYECTBA
JIBWKEHUS. PexxuMbl TeueHust )kuakocTein. OCHOBBI
Teopuu nojoous. Kpurepuu nonodus. Beison
KpUTEPUEB MOJ00MUSL.
2 TenoBsie mporeccsl 2
Tennonepenaua. TemmoBoit  Gamanc. Ilepenoc
TEIUIOTHI: KOHBEKIIUS, TEIUIONPOBOJAHOCTD,

TEIUIOBOE M3JIy4YeHHE. YpaBHEHHE KOHBEKTHUBHOM
TEIUIONPOBOAHOCTH. YPAaBHEHHS TEIUIOOTIAYN M
tertonepenaun. CpenHsis pa3HOCTh TeMIepaTyp.
[Tomobue IIPOIECCOB TEIIO0T/IauH.
KpurepuanpHoe ypaBHEHUE TETUIOOTIAUH.




No
pasznena
IUCLUTUINHBI

HauMmenoBanue TeMEbl
U KPaTKOE COJACPKaHUE 3aHATHUS

O0BeM,
aKaJl. 4achl

MHaHoBanmonnas
dbopma

TunoBble cilydan KOHBEKTUBHOTO TEIIOOOMEHA.
OcHoBHbIE KOHCTPYKLIUU TEII000MEHHBIX
anrnapaToB, WX CpaBHUTEIbHAs XapaKTEPHUCTHKA.
OcHOBHbBIEC TPOMBIIIJICHHBIE TEIJIOHOCUTENH, HX
CpaBHUTEJIbHAS XapaKTEPUCTHKA.

Pacuet TermooOMeHHO# anmaparypsl.

OCHOBBI TEOPHH MaCCOOOMEHHBIX IPOLIECCOB.

Knaccudukanus u obmas xapakTepucThKa
MacCOOOMEHHBIX IpPOLEeccoB. 3aKoHbl (Ha30BOTo
paBHOBecus. HampaBieHue HpoOTeKaHUS MAacco-
OOMEHHBIX  TpoleccoB.  MomnekynsipHas |
KOHBEKTHBHasl nupPy3us. OCHOBHOE ypaBHEHHE
Maccorepeaayu. Y paBHEHUE MacCOOTJauH.

MartepuanbHblii 0anaHc U ypaBHEHHE TUHUU
pabouux  KOHUEHTpamui. JIBwxkymas  cuia
MaccooOMeHHbIX mporeccoB. [lomobue mporeccos
mepeHoca BemecTBa. Pacder MaccOOOMEHHBIX
anmnaparos.

AOGcopOrus

OO6mue cBeneHUs O mpolecce U 00JacTu
€ro MpakTUYECKOro npuMeHeHus. PaBHoBecue npu
abcopOimu. 3akoH ['erpu. MarepuasibHbBIN OanaHC
abcopOuuu. VYpaBHeHHEe ~ JUHUU  paboyux
KOHIEHTpauuii. MUHHMMaIbHBIA U ONTUMAJIBHBIN
yIelnbHble pacxoabl abcopbenta. Cxembl abcopO-
UOHHBIX YycTaHOBOK. KoHCTpykumu abcopOepos.
Pacuer abcopOepoB.

Pextuduxarms
ITpuHnmn pekTudUKanu. Cxembl
YCTaHOBOK HEeNpephIBHON peKTH(HUKAINN.
MarepuaibHbli OanaHc HEIPEPBIBHOU

pekTudukanu OWHAPHBIX CMeced. YpaBHEHUs
TUHUNA  paboumx  KoHIeHTpamnuil. diaermosoe
YUCJI0. 3aBUCUMOCTh Pa3MEPOB KOJIOHHBI (BBICOTHI
U JMaMeTpa) U pacxoda TEMIOTHl OT BEJIMYUHBI
¢dnermoBoro umcna. KoHcTpykuuu pekTHdHKa-
[IMOHHBIX anmnapaToB. PacueT pexTu(hUKaIMOHHBIX
KOJIOHH.




4.3 3aHATHA CEMHUHAPCKOI0 TUIA

4.3.1 CemuHapbl, IpaKTHYeCKUE 3aHATUS

Tabmuua 5
Ne
pasena HanmenoBanme TeMbI O0peM, |MHHOBanuMoHHas
Y KpaTKOE COAEpKaHUE 3aHATHS aKaJ. 4yachl dbopma
JUCLIUIUTUHBI

['mppaBnnueckue nNpoueccsl. Y paBHEHUE Pacxo/a.

1 Pexum teuenns xuakoctu. ['mapasinueckoe 1 i
COIIPOTUBIICHUE CETHU.
Tennonepenaua u ternoorgava. Pacuer

5 TEIJI000MEHHOM ammapaTyphl. 3 i
AGcopOmms.
PaBHoBecue npu abcopOuuu. 3akoH ['eHpu.

3 MarepuanbsHbiii 6aianc abcopOepa. Vpasuenue 2 )
JUHUK Pab0YUX KOHIIEHTpaIuil. MUHUMAaIbHBINA 1
ONITUMAJIBHBIN yllenbHbIe pacxo sl abcopbeHTta. Pacuer
abcopOepoB.
Pextuduxanms.
MarepuanbHbiii 6anaHc HENPEPbIBHON peKTH(OUKAIH
OMHApHBIX cMecell. Y paBHEHHS JTHHAN pabodux

3 KOHIIEHTpALMH YKPEIIIAIOIIENH U HCUEPIIBIBAIOIIEH 2 -

YyacTeH PeKTH(PUKAIIMOHHON KOJIOHHBI. 3aBUCUMOCTh
pa3MepoB KOJIOHHBI (BBICOTHI M IMAMETPA) M pacxojia
TEIUIOTHI OT BEJIMYMHBI (JIETMOBOTO YHUCIIA.




4.3.2 JIaGopaTopHbIe 3aHITHSA

Tabauia 6

Ne
pasznena
JIUCLIUILIUHBI

HanmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHsATHS

O0nemM,
aKaJl. 4achl

IIpumeyanue

W3yuenue mporecca TermioooMeHa B
KOXKYXOTpPYyO4YaTOM TEILIOOOMEHHHUKE.

Pacuer koa¢unreHTOB TEIIONEepe1aun 1
TEIUIOOTAa4uH. BBIBOJ ypaBHEHUS ISl pacuera
kpurepus Hyccenbra.

N3yuenue nmporecca abcopOumm.
SKCIEPUMEHTAIBHOE ONpeaeIeHne KodppuireHTa

Maccornepeaain.

4.4 CamocTtosiTeIbHAs padoTa 00yyaommxcsi

Tabmauua 7

No
paszena
JICIATUTUHBI

Ilepedyens BOIPOCOB I
CaMOCTOSITEJIBHOTO U3y4EHUs

O0BeM,
aKaJl. 4achl

dopma
KOHTPOJIS

3aKoH COXpaHEHUs  CcyOCTaHIUU. 3aKOHBI
COXpAaHEHMs MacChl, OHHEPIUM U  KOJIUYECTBa
IBWOKEHUS. PexxuMel TedeHus xuakocteir. OCHOBBI
Teopun monodus. Kputepun mnonoOusi. BsiBox
KpUTEPUEB MOA00MS

32

KII, sx3amen

Tennonepenaua. TemnoBoil OGamanc. YpaBHeHuUs
TEII00TAaYM U Teruionepenadn. CpeaHsisi pa3HOCTb
temneparyp. IlonoOue mpoieccoB TEIIOOTAAYH.
KputepnanpsHoe ypaBHEHHE TEIIOOTIa4u. TUMOBBIE
Cllydyal KOHBEKTUBHOTO TEIJIO0OMEHa.
Pacuer TeniooOMeHHOI anmaparypsl.
Pacuer BakyyM-BbIIapHOW YCTaHOBKH.

o1

KP, KII,
JK3aMCH

Knaccudukanusa u oOmiasi xapakTepucTUKa
MacCOOOMEHHBIX MpPOIECCOB. 3aKOHBI (ha30BOrO
paBHOBecus. HampaBieHue mpoTeKaHHs Macco-
OOMEHHBIX  MpoleccoB.  MouekynsipHas U
KOHBeKTUBHAs Jud¢y3us. OCHOBHOE ypaBHEHHE
Maccorepeiayu. VYpaBHeHue MaccoOTayH.
MarepuanpHbplii  0amaHc M ypaBHEHHE JIMHUH
pabouux  KOHIEHTpauui. JIBmxkymas  cuia
MacCcOOOMEHHBIX TpoIleccoB. PacyeT maccooOMeH-
HBIX ammnapaToB.

60

KP, KII,
JK3aMEH
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4.4.1 TeMbl KOHTPOJBLHBIX padoT

Pacuer TermnooOMeHHOI anmapaTypebl.
Pacuer Hacaso4HBIX U TapenbyaThIX A0COPOLMOHHBIX U PEKTH()UKAIIMOHHBIX KOJIOHH.

4.4.2 TeMbl KypcOBBIX IPOEKTOB

— pacyeT OJHOKOPIYCHOI BaKyyM-BbIIIApHOM YCTaHOBKH;
— pacueT peKTU(PHUKAIIMOHHON YCTAaHOBKH HETIPEPHIBHOTO JIEHCTBUSI.

5 IlepeyeHb y4eOHO-MeTOAUYECKOT0 OOecrevyeHUs: 1JIsi CaMOCTOATeNbHOI padoThl
00y4YaKIIUXCS M0 TUCHHILINHE

MeTtoaudeckue yka3zaHus Uil 00y4JaroIuXCs [0 OPraHU3aIK CAMOCTOSTCILHOU PaOOTHI
0 JUCIHMIUIMHE, BKJIIOYAs TIEPEYCeHb TEM CaMOCTOSATEIBHOW padoThl, (OPMBI TEKYILEro
KOHTPOJISI 0 JUCIHMIUIMHE W TPeOOBAaHUS K WX BBHIMOJHCHHIO PAa3MEIICHBI B AJICKTPOHHOU
nH(}OPMaLIMOHHO-00pa30BaTENbHOM cpene CIIoI' TU(TY) Ha caiire:
http://media.technolog.edu.ru
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6 @oHI OLIEHOYHBIX CPEACTB VISl MPOBEAeHUS NMPOMEKYTOUYHOM aTTecTalluu

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYaIOLIMMCS MEpPONPUATHHA TEKYIIEro KOHTPOJIS
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTH) IOPOTOBBIH YPOBEHb («yIOBIETBOPUTEIILHO») OCBOCHMS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarhl OUCHUMIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX JJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (AOCTUTHYT) MOPOrOBbI YPOBEHb OCBOCHUSI KOMIIETEHIIUHM HA JaHHOM
JTarme.

IIpomesxyTouHas arrecTanus MO AUCUUILUIMHE IPOBOIUTCS B (hOpMeE 3aIUTHl KypCOBOIO
IIPOEKTA, 3a4€Ta U dK3aMEHa.

K cpaue 3auera M 5K3aMeHa JOIYCKAKOTCSl CTYAEHTHI, BBIIOJIHUBIIME BCE (OPMBI
TEKYIEro KOHTPOJIS.

3ayer M JK3aMEH  IPeAYCMAaTpUBAIOT  BBIOOPOYHYKO  IIPOBEPKY  OCBOEHUS
IIPEyCMOTPEHHBIX 3JIEMEHTOB KOMIETEHIIMHA U KOMIUIEKTYIOTCSI BOIPOCaMU (3alaHUsIMU) JIBYX
BUJIOB: TEOPETUYECKUI BOIPOC (I NPOBEPKU 3HAHUM) M KOMIUIEKCHAs 3a/1a4a (71l IPOBEPKHU
YMEHMM U HAaBBIKOB).

IIpu cnave 3auera, CTYAEHT MOTy4aeT J{Ba BOIIPOCA U3 IEPEUHS BOIIPOCOB.

IIpu cpaue 3kx3amMeHa, CTYACHT MOJy4aeT [Ba BOIPOCA U3 MEPEYHs BOIPOCOB U 3ajauy.
Bpemst moaAroToBKM CTyZIeHTa K yCTHOMY OTBETY - 10 30 MuH.

[Ipumep BapranTa BOIPOCOB Ha 3ayeTe:

BapuanTt Ne 1

1. VYpaBuenue bepnynnu nis uaeanbHOU U peaabHOU KuaAKocTU. Ero
JHEPreTUYECKUNA CMBICIL.
2. KoHCTpyKImy BBITapHBIX alllapaToB M X CPABHUTEIIbHAS XapaKTEPUCTHUKA.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

BapuanTt Ne 1
1. VYpaBHeHus MaccooTnauu u Maccornepenadn. Cesizb K03 (HUIHCHTOB
MacCOOT/Iaud U MacCOIepe/Iaun.
Pacuer tapenbuarsix kKonoHH. OmpeieieHne BEICOTHI U THAMETPA.
3. 3anaua.

N

Ilpumep sapuanma 3a0auu

Onpenenuth HEOOXOAMMYIO MOIIHOCTH BO3AYXOAYBKM NpU NOJAde BO3AyXa NpU OOIIEM
n30bITOUHOM naBieHuu 3 krc/cm2 u temmneparype 120 [1 C B konudecte 400 ms/4 (cuurtas 0 [1 C u
aTMocdepHoe naBieHue) no Tpyoomnposoay amuHoi 300 MeTpoB U BHyTpeHHUM auaMeTrpoM 80 MM B
3aKpbITHIA Oak, B KoTopoM JaBieHue Ha 500 MM pr. cT. OoJiblie, yeM B Haudaje TpyOOmpoBOJA.
Hmerorcst 1Ba MpsIMOYTOJIBHBIX IUIABHBIX 0TBOAA paguycoMm 0.48 M u npsmoTounslii BeHTHIb. KIIJ{
Bo3ayxonyBku 0.5. Koppo3us TpyO He3HaUnTETHHAS.

12



7 IlepeyeHb OCHOBHOI U IONOJTHUTEILHOI YUeOHOM JIUTEPATYpPhl, HEOOXOAUMOIH 1J1I51

OCBOCHHUSA JUCHUIIJINHBI

10.

11.

12.

a) OCHOBHAsl JIMTepaTrypa:

®pouios, B.®. Jlekuuu no kypcy «lIpoueccsl u annapaTbl XMMUYECKON TEXHOJIOTHUI:
yueOHoe ocooue st By30B / B.®. ®ponos. — 2-¢ uza. — CI16.: Xumuznat, 2008. —
608 c.

Pomankos, I1.I'. Metobl pacueTa mpoLECCOB U almnaparoB XUMUYECKON TEXHOJIOTUU
(mpumeps! ¥ 3a1aun): yaeOHoe mocooue st By3oB / [L.I'. Pomankos, B.®. ®ponos,
O.M. ®aucrok. — CII6.: Xummsnar, 2010. — 544 c.

[Tpoueccel 1 anmapaThl XUMUYECKON TEXHOJIOTHU. JIabopaTopHbBIH MPaKTHKYM: yaeOHOe
nocobue / O.M. ®mucrok [u ap.]. — CII6.: CII6I'TU(TY), 2010.- 142 c.

OcHOBHBIE MPOIIECCHI U aNMapaTbhl XUMUYECKON TEXHOJIOTHH: ITOco0re 1o
npoektupoBanuto / C.I'. bopucos [u nap.]; moxa penakuumeii FO.U. JlpiTHepckoro. — 4-¢
n3a.— M.: Anbsuc, 2008.— 496 c.

0) 10MOTHUTEILHAS JIUTEepaTypa:

MopaenupoBaHHe TEXHOJIOTHUECKUX MPOIIECCOB: KOMITBIOTEPHBINA pakTukym / O.M.
@nucrok [u ap.]. —CII6.: CIIBI'TU(TVY), 2007. — 46 c.

Bomxunckuii, A.W. Pextudukanus. KononHsle annapaTtsl ¢ CUTYaTBIMU TapEJIKAMU:
yuebHoe ocooue / A.W. Bomxkunckuii, A.B.Mapkos. — CII6.: CIT6oI' TU(TY), 2009.—
68 c.

Bomxunckuii, A.W. Pektudukamnus. KojgoHHbIe anmapaTsl ¢ KaITFO3HWHHO-KJIAITAHHBIMA
Tapenkamu: yueoHoe nocooue / A.W. Bomkunckuii, A.B.Mapkos. — CII6.:
CIIeI'TU(TY), 2012.— 37 c.

IIpoexkTupoBaHe OAHOKOPITYCHON BBIIIAPHON YCTAHOBKH HETIPEPHIBHOTO IEHCTBU:
yuebHoe nocodue / O.M. @nuctok, B.®. dponos, B.B. ®omun, E.1. bopucosa. —
CII6.: CIIGI TU(TY), 2014.— 47 c. (Ob)

bannbix, O.I1. PacueT Temio00O0MEeHHBIX anmnapaToB: METOJI. YKa3aHUS K KypCOBOMY
npoektupoBanuto/ O. I1. bannsix, E.W. bopucosa, O.B. Mypatos. — CIIG.:
CIIGI'TU(TY), 2014.— 56 c. (OB)

bannbix, O.I1. PacueTr TpyOuaThiX TEMIIOOOMEHHUKOB: METOJI. YKa3aHUS K KypCOBOMY
npoexTtupoBanuto/ O. I1. bannsix, E.W. bopucosa. — CII6.: CIIGI TU(TVY), 2015.—
55 c. (Ob)

B) BCIIOMoOrare/ibHasi JIMTepaTrypa:

Kacarkun, A.I'. OCHOBHBIE ITPOLIECCHI U aNlapaThl XUMUYECKON TEXHOJIOTUN: YUEOHUK
mutst By30B / A.T'. Kacatkun. — 12-e u3n.— M.: Anbsac, 2005. -750 c.

Bomxunckuii, A.W.. Pektudukanus. CnpaBoyHble JaHHBIE 10 PABHOBECHUIO Map-
KUAKOCTb: METOJI. yKa3aHUs K KypcoBoMy npoektupoBanuio / A.W. Bomxunckuii, B.A.
Koncrantunos. — CII6.: CITOI'TU(TY), 2003. — 23 c.
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8 Ilepeyenn pecypcoB HHGOPMAITHOHHO-TEJIEKOMMYHHUKAIIUOHHOM ceTH
«HTEepHET», HEOOXOAUMMBIX [IJISI OCBOCHUS TUCHUILINHBI

yueOnbId 11aH, PIT/] u yaeOHO-MeTOAMYEeCKHE MaTEPHAIIbI.
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTECYHBIE CUCTEMBI:

«DJeKTPOHHBIH YuTaNBHBIH 321 — bubmuoTex» https://technolog.bibliotech.ru/;

«JIanpy» https://e.lanbook.com/books/.

9 MeToauuecKkue YKazaHus 1Jisd oﬁyqamnmxcﬂ M0 OCBOCHHIO TUCHHUIIJIMHDBI

Bee Buasl 3ansaTuil no gucuuiuinie «lIpomeccel n anmapaTsl XUMUYECKON TEXHOJIOTHM
IPOBOJATCS B COOTBETCTBUU ¢ TpeboBaHusaMHU cienyrommx CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ansTHii. JIJabopaTopHbie 3aHATHSI.
OO6ume TpeGoBaHUS K OPraHU3alMK U IIPOBEICHHUIO.

CTII CII6I'TU 040-02. KC VYK/B. Buasl yueOHbix 3ansTuil. Jlekuus. OOuiue
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunbel yueOHbix 3anstuil. CeMuHapel u
npakTrdyeckue 3aHaTus. Oouie TpeOoBaHUS K OpraHU3aluy U POBEEHHIO.

CTII CII6I'THU 048-2009. KC YKBJ. Bunbl yueOHbIX 3aHsATuH. CamocTosiTelbHAs
1aHupyemasi pabora ctyaeHToB. O0mue TpeboBaHus K OpraHu3aluy U MPOBEICHHUIO.

[ImanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha W3yYeHHE NAaHHON IUCIHMIUIMHBI, JIydlle
BCEr0 OCYILECTBIISITH Ha BECh CEMECTP, IPELycMAaTpUBas IPU 3TOM PEryJIspHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMHM TPABWJIBHOW OpraHM3aluy y4eOHOro mporecca [yl CTYyJeHTOB
ABJISETCS:

IUTAHOBOCTh B OpraHMU3aluu yueOHO! paboThl;

CepbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHaa;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansATus CTyA€HT NOJKEH MPUXOAUTH, MMesl Oara)k 3HaHUN M BOIIPOCOB IO YyXkKe
WU3Y4EHHOMY MaTepuaiy.

10 IMepeyennb HHGOPMAIHOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMBbIX MPH 0CYIIECTBICHUU
00pa30BaTeIbLHOTO MPOIecca Mo THCIUTLINHE

10.1 UaopMannoOHHbIC TEXHOJTOTHH
B yuebHOM mpomecce MO MAaHHOW JUCHMIUIMHE IPEIyCMOTPEHO HCIOIb30BAHUE
UH(POPMALIMOHHBIX TEXHOIOTU:

— HCIIOJB30BAaHUC My.l'ILTHMeI[HfIHLIX CpCACTB B na6opaTopHOM HpaKTI/IKyMC;
- BBaHMOHCﬁCTBHe C 06y‘-IaIOH_[I/IMI/IC$I MmocpeaACTBOM BHCKTpOHHOf/'I IIOYTHI.
10.2 IIporpammHoe o0ecnieyeHue
— Microsoft Office 2013 sp1 (Microsoft Word, Microsoft Excel);

— Mathcad 14;
— Autodesk AutoCAD 2015.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

10.3 UuopmanuoHHbIE CIPABOYHbIE CHCTEMbI

CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

11 MarepuajibHO-TeXHHYecKasi 0a3a, He00XoAMMasi 1Jis1 OCYIeCTBJICHUS
00pa3oBaTeJILHOIO NMpolecca no JUCUUILIHHE

Jis mpoBenieHust 1a00paTOPHBIX 3aHATHH UCIOIB3YeTCsl KOMIIBIOTEPHBIN KiIacc,
000pyIOBaHHBIN NIEPCOHANIBHBIMUA KOMIIbIOTEPaMH, 00bETUHEHHBIMU B CeTh U 14 1abopaTOpHbIX
YCTaHOBOK.

12 Oco0eHHOCTH OCBOCHUSA JUCHMILIUHLI MHBAJUIAMHA U JULAMH C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

Jisi MHBaNMIOB W JIMIl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMH y4eOHBIE IMPOIIECC
ocyliecTBisieTcs: B cooTBercTBUU ¢ [lonoxkeHnem 00 opraHu3anuu y4eOHOro Ipoliecca s
00y4YeHUs1 MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yTBEpKIeHHbIM pexkTopom 28.08.2014 r.
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IIpunoxenue Ne 1
K paboueii mporpaMme JTUCIUILTHHBI

DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 IPOBe/IeHH S MPOMEKYTOUYHOM aTTecTallun

1 [lepeyeHb KoMNeTeHIMA ¥ ITANOB UX GOPMHUPOBAHUS

Tabmuua 8
KoMmnerenuun
Jran
HNupexce ®opmyIMpPOBKA
(opmupoBanus
IIK-6 CIOCOOHOCTHI0 pa3padaTbIBaTh Pad04yl0 NPOEKTHYIO U MIPOMEKYTOUYHBIH
TeXHUYECKYI0 JOKYMEHTALHI0, 0)OpMIIATh 3aKOHYEHHbIE
IIPOEKTHO-KOHCTPYKTOPCKHUE paboThl ¢ MPOBEPKOI
COOTBETCTBUS pa3padaTbIBa€MbIX IPOCKTOB U TEXHUUYECKON
JOKYMEHTAIMU CTaHAApTaM, TEXHUUECKUM YCIIOBUSIM U IPYTUM
HOpPMAaTHUBHBIM JOKYMEHTaM
IIK-11 CIIOCOOHOCTHIO IPOEKTHPOBATH TEXHUYECKOE OCHALLICHH e IIPOMEKYTOYHBIN
padouyuxX MecT ¢ pa3MelleHHeM TeXHOJI0THYeCcKOro
00opy10BaHuUsl, YMEHUEM OCBaMBaTh BBOAMMOE 000py0BaHHUE
IIK-15 | ymeHue BHIOMPATh OCHOBHbIE H BCIIOMOTraTe/IbHbIE ITPOMEKYTOYHBIN

mMarTepuaJibl, CIocoobI peaan3alium TEXHOJOIrH1€CKUX
npoueccoB, IPUMEHATH MIPOTPECCUBHBIC METO/IbI OKCILTyaTallku
TEXHOJIOTHUYCCKOI'O 060py)101aaH1/1$[ IIPpU U3roTOBJICHUUN
TCXHOJIOTUYCCKUX MAIlINH
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2 Iloka3aTejn U KPpUTEPHH OLCHUBAHUSA KOMIIETEHIIUI HA PAa3JIMYHBIX dTAaNMax ux

(opMupoOBaHUsL, IKAJIA OLIEHUBAHUS

Tabnuna 9
IToka3zaTenu OLEeHKU
pe3yJbTaTOB Kpurepuit Komme-
[Inanupyemsble pe3ysnbTaThl
OCBOEHUS OIICHUBAHUS TEHLIUU
JUCHHUTIINHBI
OcBoenue pasjaena | 3HaeT  TEOpPETHYECKHME  OCHOBHI | [IpaBUNbHBIE OTBETHI
Ne 'l MPOLIECCOB TEYEHMUSI JKUJAKOCTEHW M | HA BOIPOCHI K 3a4€Ty
ra3os. Ymeer paccuntbiBath | Ne 1 - 24 I1K6
TPYOOIIPOBO/IBL, TUAPABINYECKOE
COIIPOTHBIICHUS DJIEMEHTOB CETH.
OcBoeHue paszena | 3HaeT TEOPETUYECKHE OCHOBBI [IpaBunbHbBIE OTBETHI
No2 MIPOIIECCOB TEIJIOOOMEHA, Ha BOINPOCHI K 3a4ETy [1Ke6,
BBINIApUBaHUA. YMeeT paccunuTheiBath | No 1-24, No 25-27, [IK11,
1 BBIOMPATh TEIUIOOOMEHHBIE Ne 28-30 [IK15
anmaparsl.
OcBoenue paszaena | 3HaeT TEOPETUUECKUE OCHOBBI [IpaBunbHBIE OTBETHI
Neo 3 MacCOOOMEHHBIX MPOLIECCOB, Ha BOIIPOCHI K K6
0COOEHHOCTH IpoILeccoB abcopOiuu, | ax3ameny Ne 1-15, ’
[IK11,
pexTuduKanuu. YMeeT pacCuuThl- Ne 16-18, Ne 19-21 K15
BaTh U BHIOMpATh anmaparsl AJis
MacCOOOMEHHBIX MPOIIECCOB.
[Ixana ouenuBanus coorserctByer CTO CIIOI' TU(TY).
[TpomMexyTodHas aTTecTanus MpoBOIUTCS B popme:
— 3auera (ceccust B), pe3yabTar OlCHUBAHUS — «3a4TEHO», KHE 3aYTCHOY;
— sk3amena (ceccust C) , mKana OleHUBaHKs — Oa/TbHAsE U 3alIUThI KYPCOBOTO MPOEKTA.
3 TunoBble KOHTPOJILHBIE 3aJaHNS [IJIs1 IPOBeeHUs MPOMEKYTOUYHOM aTTecCTAlUH
3.1 Bonpocsl K 3a4eTy
a) Bonipocsl 17151 01leHKH ¢()OPMUPOBAHHOCTH JIeMeHTOB kKommneTeHun ITK-6:

1. 3akoH TpeHus. Bs3KoCTh HBIOTOHOBCKHX M HCHBIOTOHOBCKHX KHIKOCTEH.

2. YpaBHeHHE HEpa3pbIBHOCTM TOTOKA. YpaBHeHHEe pacxoaa. Pacuer amamerpa
TpyOOInpoBoa. DKOHOMUYECKH ONTUMANIbHAS CKOPOCTh JBM)KEHHUS KMJIKOCTH U Tas3a B
TpyOompoBoax.

3. JuddepennuanbHoe ypaBHEHHE JBIKEHUS HBIOTOHOBCKOW JKUIKOCTH (ypaBHEHUE
Hagbe - CTokca).

4. Tlotepst ynenbHON SHEpPrUM Ha TpeHUE B TpyOax MpH JIaMUHAPHOM pexume. BbiBon
¢dopmyisl ['arena - [Tyazeins.

5. VYpauenue bepHymm mis uaeaqbHONM W pealbHOW >KHAKOCTH. Ero sHepreTwyeckuii

CMBICII.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24,

25.

26.
27.

28.

29.

30.

[Ipunoxenus ypaBuenusi bepuymnu (tpyoka Iluro-Ilpanarnsa, nuadparma ¢ ocTpeiMu
KpasiMn).

Omnpenenenue pacxojla JHEPrMM Ha TPAHCHOPTUPOBKY JKUIKOCTEH M Tra3oB IO
TpyOompoBoaaM. PacueT BennunHbI TpeOyeMOro 1aBIeHHUS.

Teopust mogobust - ocHOBa (HU3MUECKOrO MOJENUpoBaHUs. Teopembl mogoOus. AHanu3

pa3MepHOCTel Kak MeTo/1 00paOOTKH OIBITHBIX IAHHBIX. TT - TEOpEMA.

BeiBo kpuTepueB ruapoauHamuueckoro nogodus. x gpusnueckuii cmpica.
JuddepenunanbHoe ypaBHEHHE TEIJIONPOBOMHOCTH. llpmiokeHus cranmoHapHON
TEIIONPOBOJHOCTH.

JuddepennnansHoe ypaBHEHHE TiepeHoca B moToke (ypaBHeHue Oypoe-Kupxroda).
BeiBo kpuTepueB TemioBoro noxodus. Mx gpusnueckuil cMuici.

Temmoornada 6e3 (a30BBIX MpeBpalleHuid MpU CBOOOJIHOM M BBIHYXJICHHOM JIBHKCHUU
cpenbl. OO BUI KPUTEPUATBHBIX YPAaBHCHHIA.

TernooTaaya npu KAIEHUU )KUJIKOCTEH. KpuTnueckas TerioBas Harpyska.

Temnoornaya npyu KOHIAEHCALUHU NTapa.

OOmee ypaBHenue Teronepenadn. CBsa3p MexAy KoddduumeHTaMu TEIIooTnauu H
TEeIUIoNepeiayn.

Cpenusisi pa3HOCTh TEMITEPATYp B TEIUIOOOMEHHBIX ammaparax. BeiBog GpopMyisr.

Pacuer Tern000MEeHHBIX anmnapaToB METOIOM UTEPALHA.

Metoabl HHTEHCH(HUKAUY TEIUIONepeadn B TEMNIOOOMEHHBIX araparax.

Pacyer mnoBepxHOCTM TeIUIONEpEeNaYd M pacxoJa TIPEIOIIEro Iapa B I[apOBOM
KOXYXOTPYOHOM I10/10rpeBaTeie KUAKOCTEH.

PacueTr moBepXHOCTH TEIUIONEpeaut U PACcXoa OXJIaKAAIOMIEH BObI B KOKYXOTPYOHOM
XOJIOIUJIBHUKE JIJISI CUCTEMBI JK-K.

MarepuanbHbli U TEIJIOBOM OalaHChl BBIIAPHOTO allnaparta.

Temnepatypa kuneHust pactBopa. OOmias u 1ose3Has pa3HOCTb TeMIepaTyp IMpu
BBIIIAPUBAHUH.

MHoroxkopIiycHoe BblllapuBaHue. MaTepuaabHbIi U TEJIOBOU OaslaHCHI.

0) Bonipocsl 1J1s1 olieHKH ¢()OPMUPOBAHHOCTH JieMeHTOB kKommneTrenuun ITK-11:

KoHCTpyKIIMM THMOBBIX TeMI00OMEHHBIX ammnapaToB. CpaBHUTENbHAs XapaKTEPUCTHKA
TEIJI000MEHHBIX annaparos.

Cxema OJHOKOPIYCHOM BaKyyM-BBbIIIAPHOW YCTAaHOBKH.

KoHcTpyKIiny BeIMapHBIX annapaToB U UX CPAaBHUTENbHAS XapaKTEPUCTHKA.

B) Bonpocs! 111 oleHkH cpopMUpPOBaAHHOCTH dj1eMeHTOB KomneTenuuu ITK-15:

[IpoMbIIIEHHBIE TEIUIOHOCUTENH, X TEIUIOTEXHUYECKAass U TEXHUKO - SKOHOMHUYECKAs
XapaKTEPUCTUKHU

CxeMa MHOTOKOPITYCHBIX BBIIApHBIX YCTAHOBOK. YJENbHBIM pacxo] Tperollero mnapa.
DKOHOMHUYECKH HAUBBITOJJHEUIIIEE YUCIIO KOPITYCOB.

CxeMa yCTaHOBKH BBIITAPUBAHUS C TEPMOKOMITPECCUEN BTOPUUHOTIO Tapa.
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H~own

o

RO No

12.

13.

14.
15.

16.

17.
18.

19.
20.

21.

0.

. Marepuanpuplii  6anmaHc peKTU(GUKALMOHHONW KOJOHHBI HEMPEPHIBHOTO JACHCTBHUS.

3.2 Bonipockl K 3K3aMeHy
a) BonipocwbI 1151 onleHKH ¢hOPMHUPOBAHHOCTH dj1eMeHTOB KomneTeHunu ITK-6:

OcHOBHbIE ~ TEOpETHUECKME  MOJENW  IMpolecca  MaccooTnayd  (TUIeHOYHas,
NPOHUKHOBEHUS, TU(PPY3MOHHOTO MTOTPAHUYHOTO CII0).

JuddepennunanbHoe ypaBHeHHE KOHBEKTUBHO-AU(DPY3HOHHOTO MTEPEHOCa MACCHI.
JIBI>Ky1asi cujia U HarpaBJieHHe MacCOOOMEHHOT0 Tpoliecca.

VYpaBHeHus: maccootnauu U maccorepenadd. CBs3b KOA(PGUIUEHTOB MacCOOTAAYU U
Maccornepeaaym.

[Togobue maccooOMeHHBIX (AH(GYy3UOHHBIX) TporieccoB. OO BU KpUTEPUATHLHOTO
ypaBHEHHS Ui pacdyera K03()(PUIMEeHTOB MacCOOTAAYH.

MeTtob! onpeiesienrs 00LIero Yncia equHUI] epeHoca.

Pacuer HacagO4YHBIX KOJIOHH IIPU JIMHEHHON PAaBHOBECHOU 3aBUCHUMOCTHU.

Pacyer HacagO4YHBIX KOJIOHH MPH KPUBOJIMHEHHON paBHOBECHON 3aBUCMOCTH.

Pacuer tapenpuathix koJoHH. OmpeiesieHue BEICOTH M THaMeTpa

Bri6op Hacanku. ['unpoaunHaMudeckne pexxuMbl paboThl HACATOYHBIX KOJIOHH.

YpaBHeHUs paboUnX JTUHHM.

TemnnoBoii OanaHc pekTU(PUKALUOHHONW KOJOHHBL. OmpeleneHue pacxoJ0B TPEIOIIEro
rapa v OXJIaKJIaroIed BOJBI.

Bnusinue pacxoma QuierMbl Ha JABIDKYILIYIOCS CHIIY IpoLlecca, Ha JAMAMETP M BBICOTY
PEKTHU(PHUKAIIMOHHON KOJIOHHBI, HA PACXOBI TPEIOIIETO Mapa U OXJIAXKIAIOIICH BOIBI.
Koaddurment oboraieHus Tapeak.

DKCTpaKTUBHAS M a3€0TPOITHAS PEKTU(UKAIIH.

0) Bonipocsl 1151 oleHKH chOPMUPOBAHHOCTH 3j1eMeHTOB KomneTenuuu ITK-11:

KoHcTpykinu Tapenok MaccooOMEHHBIX anmnapaToB U UX CPaBHUTENIbHAS
XapaKTepUCTHKA.

Tunsl HacaloK ¥ UX CpaBHUTENbHAS XapaKTEPUCTUKA.

Cxema peKTU(UKAMOHHON YCTAaHOBKU HEMPEPHIBHOTO AEHCTBHSL.

B) Bonpocs! 1151 onenku chopMupoBaHHOCTH dj1eMeHTOB kommnerennuu [TK-15:

CxeMa HemnpepbIBHO JEHCTBYIOIIEH aOCOPOIIMOHHO-IeCOPOIIMOHHON YCTaHOBKH.
Teopernueckn MUHUMANBHBIA pPacXoJ JKUIKOCTH Ha oOpolleHHe adbcopOUHOHHON
KOJIOHHBI. ONITUMAJTEHBIN pacxoa abcopOeHTa.

TeopeTnuecku MUHUMAIBHOE M ONITUMAIBHOE ()JIETMOBBIE YHCIIA.

BapuaHTbl KOHTPOJIBHBIX 33/1a4.
3amaua 1

BbrauciuTh HEOOXOIUMYIO MOITHOCTH, 3aTpaunBacMylo Ha mepememnieHne G K%ac

Kuakoct o tpydonposogy & d, X0 MM . O6ueit amunoit L mm, nipn temneparype t °C. Ha

pr6OHpOBO,Z[C HMEETCS N3 BHE3AIIHBIX Ha 90° u N2 TIABHBIX IIOJ YIJIOM (00 IMOBOPOTOB

paanycoM R MM, N3 IPSIMOTOYHBIX BEHTHJISA, Ny HOPMAJIBbHBIX BEHTHIIA U Ns 3aABHKEK. BoicoTa
nogpéMa h mm. Pa3HOCTh craTHyeckMx JaBlIeHHWH B KOHLE W Havaie TpyOompoBojaa (

nporuBoxasienue ) coctasmsier AP, v pr. cr. KITJ| npusona 7] .
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3anaua 2

B TpyOHOM mpoCTpaHCTBE KOXYXOTpyO4yaTOoro TEIUIOOOMEHHUKA OXJIaXKIaeTcs
KUAKOCTH OT TemmepaTypsl tla mo tlk. Pacxon skunkoctu G1. B MexTpyOHOE MPOCTPAHCTBO
MIPOTUBOTOKOM IIOCTYHAEeT BOJAA CPEIHEro KayecTBa, KOTOpas HarpeBaeTcs oT t2H 1o  t2k.
Koadduuuent Temnoornaun k Bojae paBeH o2. CpenHsis TeMnepaTypa CTeHKH TpyO CO CTOPOHBI
JKUOKOCTH {CT..

Onpenenuth HEOOXOIUMYIO IUIOIIAAb MOBEPXHOCTU TEIIONEPEAayl TeII000MEHHOTO
anmapara M pacxojl OXJaXIarolleld BOJbI, €CIM YHCIO TpyO B ammapaTe n, a ux guamertp d.
[ToTepsiMu TEIIIOTHI B OKPY’KAIOLYIO CPENy IPEHEOPEUb.

3amaua 3
BbraucinTs HEOOXO0IUMYIO BHICOTY Hacaa04HOro abcopOepa ais moriomieHus mapos LK
U3 MOTOKa Bo3ayxa Bojoi. Jluamerp abcopOepa D,M, yrenbHas MOBEPXHOCTh HCIOJIb3yeMON

2 3
Hacanku o, M / 3 - Temnepatypa nponecca t °C. Pacxon Bozayxa V, M A ac - KoHnuenTpanuu
M
KMotk LK
K B BO3ayxe Ha BXOJe W BbIXoae u3 abcopbepa cocraBisior Y
a X A 8 pocp " KMOJIb BX
kMoJib LK
u.Y .
KMOJIBb BX

Copepxanne I[K B momaBaemoil Ha ciod Hacaaku BoJe paBHO Hymo. Hacaaka
cMmauuBaercs Bogoi Ha Y . Koadduuuent n30biTka Boabl Hajl €€ TEOPETUUECKH MUHUMAIIbHBIM

pacxogom coctaBmier @. Koaddumument wmaccomepemaun IIK ot Bozgyxa k Boxe

K kmonblIK P
y? 2 KMOHBL[K . HHCHWHAsd PpPaBHOBCCHAsA 3aBUCHUMOCTb HMCCT BHIO
M- -Co—M—

KMOJIb BX

*
Y (X)= AX B mMonbubIx gomsx LIK B Bo3yxe 1 B BOJIE.

K 3aueTy u sK3aMeHy JOMYCKAarOTCs CTYAEHTHI, BBIOJHUBIINE BCe (OPMBI TEKYIIETO
koHTpons. Ilpum cmade 3adera M DK3aMeHa, CTYNEHT IOJIy4YaeT [Ba BOIpPOCa M3 IEPEYHS,
IIPUBEJECHHOTO BBIIIIE.

Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

4. MeToanueckue MaTepuaibl JJIA ONpeaesieHUs MPOIeAYpP ONEHWBAHUS 3HAHMIA,
yMeHHi, HaBBIKOB H (WJIH) ONbITA [1eSITEIbHOCTH, XAPAKTEPU3YIOINHX JTAMNbI
(popMupoBanus KoMmneTeH M.

[IpomexyTouHass arTecTalus MO TUCIUIUIMHE TMPOBOIAUTCS B COOTBETCTBHH C
tpedoBanusimu CTII

CTO CIIoI'TU(TVY) 016-2015. KC YKB/I. ITopsiaok npoBeneHus 3a4€TOB U YK3aMEHOB.
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