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1 IlepeueHb NJaHMPYeMbIX pe3yJIbTATOB O0y4YeHUS] MO JMCUUIIJIMHE, COOTHECEHHBIX C NMJIAHHPYEMbIMH pe3yJbTATAMU OCBOEHUS

o0pa3oBaTeIbHOM NPOTrPaMMBbI

I[J'ISI OCBOCHUA O6paSOBaTCJII)HOI>'I ImporpaMmsl CII€CHUAJIUTETaA 06y11a101u1/11710;1 AOJDKEH OBJIAACTH CICAYIOIIHWMU PE3YJIbTaTaMU 06yquH51 1o

JUCHUTIIINHEC:

Kox n nHaumenoBaunue
KOMIIETEHIINU

KOII U HAMMCHOBAHUC MHUKATOPpA
JOCTHXXCHHA KOMIICTCHIIMH

[TnarupyemMble pe3ynbTaThl 00yUCHHS
(mecKpUITOPHI)

OIIK-4: CniocoOeH mpoeKTUpOBaTh
OT/EJbHBIC JIEMEHTHI TEXHUUECKHX
¥ TEXHOJIOTUYECKUX CUCTEM,
TEXHHUYECKUX 00BEKTOB,
TEXHOJOTNYECKUX IPOLECCOB
OMOTEXHOJIOTUYECKOTO
IPOU3BOCTBA HA OCHOBE
NpUMEHEHHS 0a30BBIX MHKCHEPHBIX
U TEXHOJIOTUYECKUX 3HAHUN

OIIK-4.9: Tlpumenenue
€CTECTBCHHOHAYYHBIX U
0OIIEeNH)KEHEPHBIX 3HAHUH 1151
pacyera anmapaTypHOro
0hopMIICHUS TEXHOJIOTHIECKUX
IIPOIIECCOB.

3HaThb:

— XUMHKO-TCXHOJIOTHUYCCKUC HpOLIGCCI)I n ux aHHapaTypHoe
oopmienue, (rHIpOMEXaHHIECKUE, TEIIO0OMEHHbBIE MACCOOOMEHHEIE),
HPUHIUITE paOOTHl KOHTPOJIbHO-U3MEPHUTEIBHOMN anmnapaTypsl,
YMmeThb:

- paCCLII/ITI)IBaTI) OCHOBHBIC HapaMeTpI)I OTOCIIBHBIX annapaTOB nu
TEXHOJIOTHYECKOMN CXEMBI B IIE€JIOM;

Baanern:

— HaBBIKAMH CPaBHUTEIIbHOM OLIEHKHU KOHCTPYKIUH anmapaToB.

OIIK-4.10:

I'oTOBHOCTE OOOCHOBEIBATH
KOHKPETHBIE TEXHUYECKUE PEIICHUS
pH pa3paboTKe TEXHOIOTHUECKUX
MIPOLIECCOB.

3HaTh:

— TEOPETHYECKUE OCHOBBI TEXHOJIIOTHIECKUX MPOIECCOB, MTPHHIIUTIBI
MaTeMaTHYeCKOr0 MOJICIIMPOBAHUS MPOLIECCOB (THAPOMEXaHUYECKHX,
TEMI000MEHHBIX MaCCOOOMEHHBIX).

Ymern:

— 000CHOBaTh BBIOOP TEXHOJIOTMU U OCHOBHOTO 00OPYIOBaHUS JIIs
OpraHu3aly mpolecca.

Baangers:

- aHAJIN30M BapUAHTOB CXEM ITPOBEACHUS NIPOIIECCOB;

— HaBbIKAMH pacyeTa OCHOBHBIX allapaToB XMMUYECKON TEXHOJIOTUH .




OIIK-5: Cnocoben
JKCILTYaTUPOBATH TEXHOJIOIMYECKOE
000pyI0BaHUE, BHINOIHATh
TEXHOJIOTMYECKUE OIEPaLIiH,
yIpaBJIATE OMOTEXHOIOTNYECKUMU
IIPOLIECCAMM, KOHTPOJIMPOBATH
KOJIMYECTBEHHBIC U KAYECTBCHHBIE
IIOKa3aTeJIN M10IYy4aeMOM IIPOLYKIUU

OIIK-5.1:

[TpuMeHeHrEe eCTECTBEHHOHAYYHBIX
U OOILEMH)KEHEPHBIX 3HAHUH JUIs
BbIOOpPA pEXMMA IKCIUTyaTaluU
TEXHOJIOTUYECKOT0 000py10BaHHU.

3HaTh:

- OTIpe/ICTISIOIINE YCIOBUS MPOBEICHHUS OCHOBHBIX TEXHOJIOTHYECKUX
IPOLECCOB (TUAPOMEXaHHUYECKUX, TEITIOOOMEHHBIX MaCCOOOMEHHBIX).
YMmerb:

— 000CHOBATh BHIOOP PEKUMOB IKCIUTYaTalluU U KOHTPOJIS
TEXHOJOTUYECKUX IPOLIECCOB.

Baanern:

— HaBBIKAaMH aHAJIN3a YPPEKTUBHOCTH PAOOTHI TEXHOJIOTUIECKOTO
000pyI0BaHus.

OIIK-5.2:

I'0TOBHOCTB OCYLIECTBIATH
TEXHOJIOTHYECKHE MPOLIECCHI B
3aJJaHHBIX TEXHOJOTUYECKUX
pexumax.

3HaTh:

- METOJIBI KOHTPOJISI OCHOBHBIX TEXHOJIOTHYECKUX MPOIIECCOB
(ruIpoMeXaHUYECKHX, TEII00OMEHHBIX MACCOOOMEHHBIX).

YMmern:

- POBOJIUTH OIIEHKY COOTBETCTBHSI pEKHMa PaboThl 000pyI0BaHUS
3aJIaHHOMY T€XHOJIOTMYECKUM PETIAMEHTOM.

Biaagern:

- HaBBIKaMHU PabOTHI C HEKOTOPBIMU KOHTPOJIEHO-H3MEPUTEITHHBIMU
npubopamu.




2 MecTO THCHMIIJIMHBI B CTPYKTYpe 00pa3oBaTe1bHOIl MPOrpaMMbl

I[I/ICHI/IHJ'H/IHa OTHOCHUTCA K JUCHUIIJIMHAM 4aCTH, (bOpMpreMOﬁ Y4aCTHUKaMHU O6pa3OBaTeHBHHX

otnomenwuit (61.0.35) u u3yuaercs va 3 kypce B 5 u 6 cemecrpax.

B MCTOAUYCCKOM IIJIaHC AWCHHUIIIMHA OIIUMpacTCd Ha OUCHUILIMHBI:

"Marematuka", " @Ousndeckas XumMus' .

[Tomyuennsie B mponecce u3ydeHus aucuuruinabel "[lpouieccel u anmaparsl

"duznka",

' 3HaAHWUI,

YMCHUA U HABBIKU MOT'YT OBITh HCIIOJL30BaHbI B HU3YUCHUH NJUCHUIIIINHC 06].[12151 GI/IOTGXHOHOI‘I/IH,
B HaquO'HCCHeHOBaTeHBCKOﬁ pa60Te, HpOGKTHO-TGXHOJ’IOFH‘ICCKOﬁ IMPAKTHUKE CICHHaINCTa U

IIPY BBIIOJIHEHUH BBITYCKHOW KBaTH(PHUKAIMOHHON pabOoThI.

3 O0beM TUCIHHUILIHHEI

Bun yuebHoit paboThl 3E/ Beero,
aKaJieM. 4acoB

OO0masi Tpy10eMKOCTb M CUMILINHBI 10/360
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®opma TeKylero KOHTpoJIst KII

DopMa NPOMEKYTOYHONH ATTECTALUM

DK3aMeH, dK3aMeH,
KTI1(54)




4 Coaep:xanue JUCHUNIMHBI
4.1 Pa3zgeanl AMCHUILIMHBI U BUABI 3aHATHI

KOJIMYECTBA ABUKEHUS. BI3KOCTh )KHUIKOCTEH,
HBIOTOHOBCKHE U HEHBIOTOHOBCKHE JKUJIKOCTH.
Pexxnmbl Teuenus xuakocteil. OCHOBBI TEOPUH
nono6usi. Kpurepun nonobusi. Beison kpurepues
oxo0ous.

VYpasuenne HaBbe-Crokca. @opmyna ['arena-
[Tyazeiins.

OCHOBHOE ypaBHEHHUE T'MAPOCTATUKU. Y paBHEHHE
bepnynnu. [Ipunoxenus ypaBaenus bepnyu.
['napaBaruecKoe COMPOTHBIEHUE TPYOOIIPOBOIOB
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1 OIIK-4.9,
I'uapomexaHnveckue OIIK-4, | OIIK-4.10,
1 1 1 1
MIPOIIECCHI 6 6 6 9 OIIK-5 | OIIK-5.1,
OIIK-5.2
2 OIIK-4.9,
OIIK-4, | OIIK-4.10,
TennooOMeHHBIE MPOIECCHI. 20 20 20 20 OIK-5 | OTIK-5.1,
OIIK-5.2
3 OIIK-4.9,
OIIK-4, | OIIK-4.10,
MaccooOMeHHbIE TPOIIECChI 32 32 32 39 OIK-5 | OMK-5.1,
OIIK-5.2
4.2 3ausaTUd JEeKIMOHHOI0 THIIA
paiiina HauMmeHnoBanue TeMbl O0neM, |HMunosarnmonuast
[ — U KpaTKoe COJIep KaHue 3aHsATHUS aKaJl. 4yachl dbopma
1 I'mapomexanuyeckue npoueccol 16 Crain-
3aKOHBI COXPAHEHHUSI MACChl, JHEPTUU U Mpe3eHTaIUs




u anmaparoB. KOHCTpYKIIMK HacOCOB,
BEHTHJISITOPOB, KOMITPECCOPOB.

Pa3)1eneHHe JKUJKUX U Ta30BbIX HCOAHOPOIHBIX CUCTEM.
Knaccudukanus 1 OCHOBHbIE XapaKTEPUCTUKU
HEOJTHOPOAHBIX crcTeM. OCHOBHBIE CIIOCOOBI
paszeneHus HEOJHOPOAHBIX CHCTEM U UX
HKOJIOTUYECKOE 3HAUYCHUE.

Tennoo0MeHHbIe NpoLECCH

Tennonepenaua. TemoBoit Oamanc. IlepeHoc
TEIUIOTHL: KOHBEKIIUS, TEIJIONPOBOAHOCTD,
TEIUIOBOE M3JIy4YCHHE. YPaBHEHHE KOHBEKTUBHOM
TEIUIONPOBOAHOCTH. YPaBHEHUS TEIUIOOTIAAuu H
terionepenaun. CpenHsas pa3HOCTb TEMIIEpATyp.
[Tonobue IPOLIECCOB TEIUIOOTIAUH.
Kpurepuansnoe YpaBHEHHE TEIUIO0TIA4H.
Tunosble ciryyan KOHBEKTUBHOI'O TEIMJIOOOMEHA.
OcHoBHbIE KOHCTPYKLIUU TEII000OMEHHBIX
anmnapaTtoB, MX CpPaBHUTENIbHAs XapaKTEPHUCTHUKA.
OCHOBHBIE IIPOMBILIJICHHBIE TEIUIOHOCUTEIH, HX
CpaBHUTEJIbHAS XapaKTEepPUCTHKA.

Pacuer TeniooOMeHHOI annapaTypsl.

MeTo/1b1 TPOBEIEHUS BbIIIAPUBAHUS.
OnHOKOPIYCHBIE M MHOTOKOPITYCHBIE BBIIIAPHbIE
YCTaHOBKHM. MarepuanbHblii U TEIJIOBOM OallaHChI
OJTHOKOPITYCHOM M MHOTOKOPILYCHOW BBIIApHBIX
ycTaHOBOK. ONTHMajibHOE YHUCIO KOpPIYCOB B
MHOT'OKOPITYCHOH BBIIIAPHOM YCTaHOBKE.
Krnaccudukanys 1 KOHCTPYKIIUM OCHOBHBIX THIIOB
BBINIAPHBIX alllaparoB.

20

Craiin-
[pe3eHTaLHs

MaccooOmMeHHbIe polecchl

OcHOBBI  Maccomepenaud B CHCTEMax €O
CBOOOJHOM TpaHulel pazgena ¢da3z: ra3 (map -
AKHUJKOCTb, )KUJIKOCTh - JKUAKOCTB).

3akoHb! (ha3oBoro paBHoBecus. Hampasnenue
POTEKaHHUs MaCCOOOMEHHBIX MPOLIECCOB.
MonekynspHasi 1 KOHBEKTUBHasI AUPPY3Hsl.
OcHOBHOE ypaBHEHHE MacoOIepe1auH.
MarepuanbHblii OanaHc ¥ ypaBHEHHE JTUHUU
pabouux KOHIeHTpauui. JBrKyias cuia
MacCcOOOMEHHBIX MPOIIECCOB
[Ipodune koHIIEHTpaIUil B TypOyJIE€HTHOM MTOTOKE.
I'uaponunamuueckuit 1 AU Py3nOHHBIHI
norpanuuHsele ciaou. [lonarue o TypOyneHTHON
muddy3un. TeopeTnueckne Moaenu MepeHoca
Macchl. YpaBHEHHE MAaCCOOTIAuH.
HuddepennnanbHoe ypaBHEHHE KOHBEKTHBHOM
muddy3un. KpurepuansHoe ypaBHeHHE
Maccootaauu. PaBHoBecue mpu abcopOumu. 3aKoH
I'enpu. MarepuanbHbiii 6amanc adbcopOum.
YpaBHeHHE TUHUH paOOYNX KOHIICHTPAIUH.
MuHUMaNbHBIA U ONITUMAJIBHBIN yI€JTbHBIC
pacxonsl abcopbenTta. Koncrpykiun abcopOepos. .
PaBHOBecue B cucteme nap - A HUAKOCTb.

32

Crnaiin-
Mpe3CHTAIHS




Pextuduxarus. [puamun pextuduxanmu. CxeMbl
YCTaHOBOK IIEPUOJNYECKON U HENIPEPHIBHON
pexktudukanui. MarepuanbHbIi OamaHC
HENPEPbIBHON peKTU(UKAIIMHA OMHAPHBIX CMECEH.
VYpaBHeHHs] TUHUN PaO0OYMX KOHIICHTpAIUl
YKPEIUIAIOIEH U UCYEPIIBIBAOIIECH YacTen
peKTU(UKAIIMOHHON KOJIOHHBI. 3aBUCUMOCTh
pa3MepoB KOJOHHBI (BBICOTHI U AUAMETPA) U
pacxoja TerioThl OT BEIMYUHBI (hJIETMOBOTO
yrcna. Jkerpakius. O0me cBeieHus o mporecce
1 00J1aCTH €ro NPakTHYECKOro NPUMEHEHUS.
Knaccugukanus 1 KOHCTPYKIMU SKCTPAKITUOHHBIX
annaparoB. AjncopOuus. O01ue cBeJeHUs 0
nporecce u 06aactu ero npuMeHeHus. OCHOBHBIE
MIPOMBIIIIJICHHBIE aICOPOEHTBI, X CTPYKTypa U
cBoiicTBa. PaBHOBecue npu aacopOuuu. M3orepmsl
aacopOImu. MaTepuaibHbIN OataHe aacopOIuy.
Kuneruka npouecca. OOuue cBesieHus o mpoiecce
1 00J1aCTH €ro MPaKTHUYECKOTro IPUMEHEHUS.
KonBektnBHas cymka. @opMsl CBSI3U BIIary C
MatepuagoM. OCHOBHBIE MapameTpbl BIAKHOTO
BO31yXa. /JluarpaMmbl COCTOSIHUS BJIQXKHOTO
Bo3ayxa. KuneTnueckue KpuBbIe CYIIKH.
Koncrpykuuu cymmnok. Knaccudukanus.
KonrakrtHas cymika. Cymika nHGpakpacHbIMU
nmydamu (paauaronsas). Cyika TOKaMu BBICOKOM
Y4acTOTBHI.




4.3 3aHATHS CeMHHAPCKOIr0 THIA
4.3.1 CemuHappl, NpaKkTHYecKHe 3aHITHS

Ne
paszerna
JIACIIH
[JIAHBI

HanmeHoBaHue TeMsl
U KpaTKO€ CO/IEp KaHUE 3aHATUS

OOneMm,
aKaJl. 4achl

BCETO

B Tom
qHclIe Ha
MPAKTUYEC
Ky
IMOATOTOB

Ky

[Ipumeua
HUE

TexHuyeckas rupaBInKa.

I'mppocratuka. YpaBHeHue pacxona. Pexum
TEYEHUs KUJIKOCTH. YpaBHeHue bepHymum u
€ero MIPUIIOKECHUS. I'mppaBinueckoe
COIMPOTHUBIIEHUE TPYOOIPOBOIOB U AIapaToB.
MOIIHOCTh HACOCOB M BEHTUJISITOPOB.

16

10

OCHOBHI TeIIonepeaun

TernoBoii 6ananc. Temmonepenada. CpeaHsist
pa3HocTh Temneparyp. Koagdunment
Teronepenayu. Pacuer TermmooOMeHHBIX
anmapaTroB

12

10

Brinapusanue.
MarepuanbHbIi U TEIIJIOBOM OaIaHCHI.
Termonepenaya B BHIMAPHBIX aliapaTax.

10

KonTponbHas pabota
Kp Nel

OcHOBBI Maccorepenayn

MaccooTmaua " Maccoriepeiaqa.
Koaddurmentst MaccooTIauu u
Maccornepenayn. /[Buxyinas cuia nporecca.

10

AOGcopOrnus.
Marepuanpubiii 0ananc. Pacuer abcopOepon

Pextuduxarms

MarepuanbHblii W TEIJIOBOWM  OallaHCHI
pektuukanuu. Pacuer peKTHPUKAINOHHBIX
KOJIOHH

10

Cymixka.
KouBektuBHast cymka. J[luarpamma  |-x.

MartepuanbHblii U TeruioBoi OanaHcel. Pacuer
pa3IMYHbIX BapHaHTOB KOHBEKTHBHBIX
CYILIMJIOK.

10

KonTtpossHas pabora
Kp Ne2




4.3.2 JIabopaTopHble padoThI

No
pasznena
IUCLUIUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHsATUS

O0BeM,
aKaJl. 4achl

B TOM
qrcie Ha
MpaKkTu4ie
CKYIO
MOJTOTOB
Ky

BCETO

[Ipumeua
HUE

OnpesieneHre TUAPABINYECKHUX COMPOTUBICHUI
TpYyOOIIPOBOJIOB

DKCcrepuMEeHTAIbHOE OTpeJieIICHUE
kod(duimenta TpeHUs U K03 pUIMEeHTOB
MECTHBIX COIPOTHBIICHUM

H3yyeHnue  paboOTHl  0apabaHHOIO  BaKyyM-
(WIbTpa HENPEPBIBHOIO AEHCTBHS.
OKCIIEpUMEHTAIEHOE ~ OMpE/CIICHUe  KOHCTaHT
(bunpTpOoBaHUS

OmnpezeneHye XapakTEPUCTUK LEHTPOOESKHOTO
BCHTHJIATOPA

DKcrepuMEHTAIbHOE onpeecHue
XapaKTepUCTUK BEHTWIATOPA M XapaKTEePUCTHUKU
CeTH, OnpeJiesieHre NapaMeTpoB paboyeil TOUKH.

Wzyuenue nporecca TEIIO0TAAYH B
K0KyXOTpyO4aTOM TEII00OMEHHUKE
OKCIepUMEHTAIIBHOE OIIpEIEIIEHUE
KodppUIMEeHTa TEeIUIOOTAaYM W YHCIEHHBIX
3HaYeHUN KOIPPUIIMEHTOB B KpPUTEPHAIBHOM
YpaBHEHHUHU.

AbGcopbuus.
DKCIepUMEHTATLHOE HUCCIEN0BAHNE

THPOTUTHAMHYECKHX u MacCOOOMEHHBIX
XapaKTepUCTHK HacaJouHoro abcopoepa.

MoaenupoBanue mnporecca abcopbruu Ha I1K.
HccnenoBanue BIMSHUS NapamMeTpoB IMpolecca
abcopO1mu Ha KodhDHUIMEHT Maccornepeadn

Pextudukarms

DOKCIIepUMEHTAIbHOE  OINpEeNieIeHne  OCHOBHBIX
roKasaresieu paboThI TapenbyaToi
PEKTH(PHUKAITMOHHON KOJIOHHBI.

MoaenupoBaHue npouecca pekrudukanuy xHa 1K
HccnenoBanue BIMSAHHS NapamMeTpoB Ipouecca
peKTI/I(l)I/IKaI_[I/II/I Ha COCTaBBbI HpO,HYKTOB n
HpOI/ISBOI[I/ITeJ'IBHOCTB yCT AHOBKH.

OKCTPAKIIUS.
OKCIEPUMEHTAIBHOE omnpeaeseHue

kod(duimenta Maccomepenaud B POTOPHO-
JIMICKOBOM JKCTPAKTOPE.

MoaenupoBanue npoiiecca dkcTpakimmy Ha [1K
HccnenoBanue BAUSHUS MTapaMeTPOB MpoIiecca
3KCTpaKI_II/II/I Ha HpOI/I3BO,Z[I/IT€JIBHOCTB yCTaHOBKI/I.

AncopOrus
DKCTIepUMEHTAIBHOE OIPEICIICHIE

kod(durmenTa Macconepenadu B
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O0BeM,
aKaJl. 4yachbl
No B TOM
paanena HaunmenoBaHue TeMEBI yucie Ha | [Ipumeya
Y KpaTKoe CoAep KaHue 3aHsATUS MpaKTHIe HHE
JUCIUTLINHBI BCET0
CKYIO
IoAroToB
Ky
MIPOTUBOTOYHOM KOJIOHHOM armapare co
B3BCIIICHHBIM CJIOEM aJICOpOEHTA.
3 Cymika
DKCHEepUMEHTAIBHOE ONPEIeTIEHNE OCHOBHBIX 5 5
XapaKTEPUCTHUK MPOLIECCA CYIIKU B KUIISALIEM
croe.
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4. CamocrosiTe/ibHasi paboTa 00y4aromuxcs

paizgena ITepeuenn BOIpOCOB Jist O0newm, ®dopma
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl | KOHTpPOJIs
JCIUIINHBI
TpancnopTupoBKa KUAKOCTEN U ra30B MO .
1 TpyOomnpoBoiaM. KOHCTpYKITMK HACOCOB M 11 Yerublid
BEHTUJISITOPOB. Orpoc
Heonnopoansie cucremMsl. I 'ngpomexannueckue V eTHLL
1 crnoco0bl uX pasnenenus. KoHcTpykuuu anmaparoB 11 onpoc
JUIsl pa3/ieJIeHNs] HEOJJHOPOIAHBIX CUCTEM.
2 Meroasl UHTEHCU(DUKAIIH [IPOLIECCOB 11 VYerHbii
TeIIonepe1ayn onpoc
2 [IpomblneHHbIe CIOCOOBI HAarpeBa U OXJIAXKACHUS 11 VYcerHbiit
B XMMHUYECKON TEXHOJIOTHH. oIpoc
2 MHOroKOpIyCHOE BbIITAPUBAHUE. 11 VYcerHbiit
oIpoc
3 Konctpykuuu abcopdepos 11 YcTHBIT
OIpoc
3 Koncrpykuuu cymminok 12 VYcerHbiit
OIpoc

4.5 Tembl koHTpPOIBbHBIX padoT (Kp)
Kp Nel — Pacuer TermiooOMeHHBIX anmnaparos.

Kp Ne 2 — Pextuduxanus u cymka.

5 [lepeyensb y4eOHO-METOIUYECKOT0 O0ecleyeHHs JJIsi CAMOCTOSITeIbLHOWH PaGoThl
00y4YaKOIIUXCS M0 TUCIHILINHE

Metoanyeckue yKazaHus sl 00yJaroIuXcs 10 OpraHu3aIiyd CaMOCTOSATENIEHOW paboThI
[0 JUCHMIUIMHE, BKIJIIOYass IIepeYeHb TEM CaMOCTOATENBbHOM paboThl, (OPMBI TEKYILEro
KOHTPOJISI 10 JUCIHHIUIMHE W TPeOOBaHHWS K WX BBHIMOJHEHUIO pPa3MEMICHBI B AIIEKTPOHHOM
uHpopMannoHHo-oopazoBarenbHoi cpene CIIOI TU(TY) Ha caiire:
http://media.technolog.edu.ru

6 (I)OHJI OLHCHOYHBIX CPEACTB AJIS NMPOBEACHUSA HpOMe)KyTO‘lHOﬁ arrecranuu

[IpomexxyTouHasi arrectanus MO AWCHUILUIMHE MPOBOIUTCS B (GopMme HSK3aMeHa B 5
ceMecTpe, U B (hopMe 3aIlUThl KypCOBOTO MPOEKTa U dK3aMeHa B 6 ceMecTpe.

K mpomexyTrouHo#l arTecTanuu JOMYCKAlOTCS CTYIEHTHI, BBIOJHHUBIINE BCE (POPMBI
TEKYILETro KOHTPOJIS.

OK3aMeH NpeayCcMaTpUBalOT IPOBEPKY OCBOEHHUS IPEIYCMOTPEHHBIX JJIEMEHTOB
KOMIETEHIIMH U KOMIUIEKTYIOTCSI BOIpOcaMu (3aJlaHusIMU) JBYX BUJOB: TEOPETHUECKUN BOMPOC
(17151 MpOBEPKM 3HAHMI) M KOMIUIEKCHAs 3a/1a4a (11 IPOBEPKU YMEHUN U HaBBIKOB).

IIpu cnaue sK3aMeHa, CTYAEHT IOJXy4aeT OWJIET, COCTOSIUI M3 JBYX BOINPOCOB M3

MepeYHsl BOIPOCOB M 3a/Jaud, BpeMs MOJArOTOBKH CTYJEHTa K YCTHOMY OTBeTy - 10 30 MuH,
BpeMs pelieHus 3aaa4uu 10 50 MUH.
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[Tpumep BapraHTa 5K3aMEHAITMOHHOTO OHIIETA:

®enepalibHOE TOCYAAPCTBEHHOE OI0/IKETHOE YUPEkKACHHUE BBICIIEr0 00pa3oBaHus
«Cankr-IlerepOyprckuii rocy1apCTBEHHBIA TEXHOJIOTHUECKUN HHCTUTYT (TEXHUYCCKHIMA

YHUBEPCHUTET)»
27.03.04 Ynpasienne B TEXHHYECKHX CHCTeMaX
DaxyJbTeT MEXaHUYECKUI
Kagenpa nporieccoB u anmnapaToB
Kypc 3
Cemectp 5

Z[I/ICHI/IHJ'II/IHa «Hpoueccm " aIrapartb»

Ok3aMeHalMoHHbIN Ouner Ne 1
1. Peskumbl TeueHus xuakocreil. Kpurepuii Peiinosbaca.

2. MHorokopmycHoe BoinapuBanue. CxeMbl MHOTOKOPIYCHBIX BBINIAPHBIX YCTAHOBOK
W UX CPABHUTEJIbHAS XapaKTepHuCTHKA
3. 3agaua

3aBenyromnuii kageapoi,
I-p TEXH. HayK, mpodeccop O.M. ®@nucrok

(mozxmuck, narta)

Ilpumep eapuanma 3adauu

B TpyOHOM mpocTpaHCTBE KOKYXOTPYOUaTOro Tenao0OMeHHHUKA OXJIaKIaeTCs AKHUIAKOCTb
OT TeMIIepaTyphl tiy A0 ti.. Pacxon xunkoctu Gi. B MexTpyOHOE IPOCTPaHCTBO MPOTUBOTOKOM
MOCTYMAeT BOJIAa CPEJHEro KadecTBa, KOTOpas HarpeBaercs OT try 10 ty.. Koadduuument
TEIUIO0TIa4M K BOJIE paBeH 0. CpeqHsis TemrnepaTypa CTEHKH TPYO CO CTOPOHBI )KUJKOCTH terd.

Onpenenuth HEOOXOAUMYIO IUIOIIAJb MOBEPXHOCTH TEIJIONEpeaayd TEII000OMEHHOTO
amnnapara U pacxojl OXJaXKAAIOLIEH BOABI, €CIM 4HCcI0 TpyO B ammapare n, a ux auamerp d.
[TorepssMu TENIOTHI B OKPYKAIOIIYIO Cpey MPeHeOpedb.

KypcoBoii  mpoekT  mpeaycMaTpuBaeT — BBIOOPOYHYIO  TMPOBEPKY  OCBOCHHUS
IIPEyCMOTPEHHBIX 3JIEMEHTOB KOMIETEHIIMA W COCTOMT H3: TOSCHUTEJIBHON 3aIUCKH,
coJiepkalieil BBIOOp M pacdyeT o0OpyAoBaHUS (IEMOHCTPUPYET 3HAHMS, YMEHHS U HAaBBIKH),
rpaduueckoil yacTu (YMEHMsS M HaBBIKHM), 3aIlUTHI CTYACHTOM CBOETo MpOeKTa (JUIsl MPOBEPKU
3HaHUU U yMEHUI).

®DoHJT OIIEHOYHBIX CPECTB MO NUCIHUIUIMHE NpeacTaBieH B [Ipunoxernun Ne 1

Pe3ynbTaThl OCBOEHMS JUCHUIUIMHBI CUHUTAIOTCS JIOCTUTHYTBIMH, €CIM IS BCEX
AJIEMEHTOB KOMIIETEHLIMM JOCTUTHYT IOPOTOBBIA YPOBEHb OCBOCHHUS KOMIIETEHLMH HA JTAHHOM
ATare — OIEHKA «yJI0BJIETBOPUTEIBHO.
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7 IlepevyeHb yuyeOHBIX U3/1aHUI, HEOOXOAUMBIX /1JIs1 OCBOCHHS IMCHUILIUHbBI

a) mevyaTHble U3AAHNS

1. ®ponos, B.®. Jlekuuu no kypcy «lIpoueccel u annaparsl XMMHUUYECKON TEXHOIOTUNY:
yaeOHoe nocodue it By30B / B.®. ®ponoB. — 2-e uz ., ucrp. — Cankr-IlerepOypr: Xumuzaar,
2008. — 608 c. — ISBN 978-5-93808-158-1.

2. Pomankos, I1. I'. Merozsl pacuera mpoleccoB U anmnaparoB XUMUYECKON TEXHOJIOTHUU
(mpumepsl u 3amaun): yuyebHoe mocobue s By3oB / II. I'. Pomankos, B. @. ®pomnos, O. M.
®muctok. — Cankr-IlerepOypr: Xumuzaar, 2010. — 544 ¢. — ISBN 978-5-93808-182-6.

3. [Iporieccbl u ammapaThl XUMHUYECKOW TexHOJOruu. JlabopaTopHBIH MPaKTHKYM:
yaeOHoe nocobue / O. M. ®@aucrok, B. ®. ®ponos, O. B. Mypatos [u 1p.] ; MunoOpHayku
Poccuu, Cankr-IlerepOyprckuii rocyqapcTBEHHBINM TEXHOJOTUYECKUM MHCTUTYT (TEXHUYECKHMA
yuuBepcuret), Kadeapa nporeccos u annaparos. — Cankr-IletepOypr: [6. u.], 2010. - 142 c.

4. OcHOBHBIE TMIpollecChl M amnmaparbl XUMu4eckol TexHosoruu: Ilocobue 1o
MPOEKTUPOBAHUIO: YUueOHOe mocodue JIIsl XUMUKO-TeXHoornueckux crei. By3oB /I".C. bopucos
[u np.]; mox pen. KO.M. JdpitHepckoro. — Crep. uzn., [[lepeneu. ¢ uza. 1991 r.]. — Mocksa:
Anbsiae, 2015. — 496 c. — ISBN 978-5-903034-87-1.

0) 2JIeKTPOHHbIE U3AHUS

1. O6opynoBanue 1jIsi TPAHCIOPTHPOBKH KHUJIKOCTEH U ra3oB: yueOHoe mocobue / E. U.
bopucoga, O. I1. banusix, O. H. Kpykosckuii, O. B. I'unesckas; MunoOpuayku Poccuu, CaHkT-
[TerepOyprckuii rocy1IapCTBEHHBIH TEXHOJIOTHYECKUNH MHCTUTYT (TEXHUYECKUU YHUBEPCHUTET),
Kadenpa mporieccoB u amnaparoB. — Cankt-Iletepoypr: [6. u.], 2017. — 27 c. // CII6I'TU:
anekTpoHHast oubamoreka - URL: https://technolog.bibliotech.ru (nata o6pamenus: 13.10.2020).
- Pexxum goctyna: 1uis 3aperucTpup. nojib30BaTesiel.

2. [IpoexTrpoBaHWEe OJHOKOPITYCHOW BBHIMTAPHON YCTAaHOBKM HETPEPHIBHOTO JEHCTBUS:
yuebHoe nocobue /O.M. @muciok, B. . @ponos, B. B. ®omun, E.W. bopucosa; MunoOpHayku
Poccun, Canxt-IlerepOyprckuii Tocy1apcTBEHHbBIN TEXHOJOTUYECKUI MHCTUTYT (T€XHMUYECKUMN
yuuBepcutet), Kadenpa nponeccos u anmaparos. — Cankr-IlerepOypr: [0. u.], 2014. — 47 c. /]
CII6I'TU: snexktponnas 6ubanoteka - URL: https://technolog.bibliotech.ru (mata oGpamienus:
13.10.2020). - Peskum focTyma: st 3aperucTpup. MoJIb30BaTeiei.

3. bannpix, O. II. Pacuer TeriooOMEHHBIX ammapaToB: METOAMYECKHE YKa3aHUS K
KypcoBomy npoektupoBanuto / O. I1. bannsix, E. U. bopucosa, O. B. MypaTtos; MuHoOpHayku
Poccun, Canxt-IlerepOyprckuii Tocy1apcTBEHHbINH TEXHOJOTUYECKUI MHCTUTYT (TEXHUUYECKUN
yuuBepcutet), Kadenpa nponeccos u anmaparos. — Cankr-IlerepOypr: [0. u.], 2014. — 56 c. //
CII6I'TU: snexktponnas o6mbamoteka - URL: https://technolog.bibliotech.ru (mata oGpamenus:
13.10.2020). - Pesxxum goctyna: Juist 3aperucTpup. MOJIb30BaTeIICH.

8 [lepeueHb IJEKTPOHHBIX 00pa30BaTeJbHBIX PeECYpPCcoOB, HEOOXOAMMBIX IS
OCBOEHMS THCIMIIIHHBI

WuTepHeT-pecypchl:  NMPOBOAWTH TMOWCK B PAa3IMYHBIX CHCTEMax, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u UCIOJIb30BaTh MaTEPUAIIBI
CaliTOB, PEKOMEHIOBAaHHBIX MTPETIO/IaBaTeNIeM Ha JICKIIMOHHBIX 3aHATHSIX.

C KOMIBIOTEPOB MHCTUTYTA OTKPBIT JJOCTYII K:

eLIBRARY.RU : nayunas anekTpoHHas ounbauoreka : cailT. — Mockga, 2000 — . — URL:
https://elibrary.ru (mara oOpamenus: 05.12.2018). — Pexxum poctyma: Ijisl 3aperucTpup.
MOJIb30BaTENEH.

JIaHb : 3JE€KTPOHHO - OubOIMoTeuHas cucrema : caiit. — Cankr-IlerepOypr, 2016 —. —

URL: https: // e.lanbook.com (nara obparnenus: 19.02.2018).

14


http://www.yandex.ru/
http://www.google.ru/
http://www.rambler.ru/
http://www.yahoo.ru/
https://elibrary.ru/

9 MeToaunuyecKkue YKazaHud AJad Oﬁy‘[ﬁlOIJ_II/IXCﬂ M0 OCBOCHHIO JTUCHHUITIJIMHbI

Bce Buabl 3anstuit no nucuuiuinHe «llpouecchl W anmapaThl» MPOBOJSTCS B
COOTBETCTBUU C TpeboBaHusAMU cienyromux CTII:

CTII CII6I'TU 040-02. KC VYKJB. Buasl yueOHbIX 3aHatuil. Jleknus. OOmme
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYKJIB. Bunpl ydeOHbix 3aHatuil. CeMUHApBl H
npakTudeckue 3ansatus. O0mue TpeOoBaHus K OpraHu3alyy U MPOBEIACHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueoHbIx 3aHsaTuii. JlJabopaTopHbIE 3aHSITHS.
OO6mue TpeboBaHMs K OPraHu3alry U MPOBEACHHUIO.

CTII CII6GI'TH 048-2009. KC YKJIB. Bunbr y4ueOHbIX 3aHsTHH. CaMOCTOATEIbHAS
tanupyemMas padota crynentoB. O0mme TpeOOBaHUS K OpTraHU3AIMH U TTPOBEICHHUIO.

[InanupoBaHue BpeMeHH, HEOOXOJUMOrO0 Ha W3Y4YCHHE NAaHHOW AUCIMILTMHBI, JTy4YIle
BCEro OCYIIECTBISITH HA BECh CEMECTp, MPEIycMAaTpUBasi MPH STOM PETYISIPHOE MOBTOPEHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMHU yCIIOBHSIMH TIPABHJILHOW OpPraHW3alliy y4eOHOTro IMporecca JUisi CTYJACHTOB
SABIISIETCS:

TUTAHOBOCTH B OPTaHU3aluy yu4eOHOH paboTHI;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATuUS CTYIEHT MOIKEH MPUXOIUTh, UMEsl 3HAHUS IO YK€ U3YUYCHHOMY MaTepHainy.

10 MMepeyenb UH(POPMAIHMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX NPH OCYLIECTBIEHUH
0o0pa3oBaTe/IbHOIO Mpouecca Mo AMCHUIIHHE

10.1 UndopManmoHHbIE TEXHOJIOTHH

B yuebHOM mpomecce MO MAaHHOW JUCHMIIIMHE IPEIyCMOTPEHO HCIOIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHUE JIEKIIUN C UCIIOJIB30BAHUEM CIalA-NIPEe3EHTAUN;

B3auMojieiicTBHe ¢ oOydaronumucs nocpeacrsom SMOC.

10.2 IIporpammHoe o0ecnieyeHue
— Microsoft Office 2013 sp1 (Microsoft Word, Microsoft Excel);
— Mathcad 14;
— Autodesk AutoCAD 2016.

10.3 ba3bl JaHHBIX U HH(POPMAIHOHHbIE CIIPABOYHbIE CHCTEMbI
1. http://gost-load.ru- 6aza 'OCTos.
2. http://elibrary.ru — Poccuiickast TOMCKOBasi CHCTEMa HAyYHBIX MTyOIMKAIIHA.

11 MarepuajabHoO-TeXHHYECKOe o0ecrneyeHre OCBOGHHMS AUCHMIVIMHBI B Xoje
peaju3anuu 00pa3oBaTeJbHON MPOrpaMMbl
Jnis mpoBenieHust 1a00paTOPHBIX 3aHATHH MCIOIb3YeTCs] KOMITBIOTEPHBIN Kiacc,
000py/1I0BaHHBIN NePCOHATBHBIMU KOMIIBIOTEPAMH, 00BEAMHEHHBIMU B ceTh U 14 1a00paTOpHBIX
YCTaHOBOK.

12 Oco0eHHOCTH OCBOCHHSl [JUCHUILIMHLI HHBAJIHAAMH M JHDAMH C
OrpPaHUYeHHBIMHM BO3MOKHOCTSIMH 310POBbS

JUis WHBAIMIOB Y JIMIl C OrPAHUYEHHBIMA BO3MOXKHOCTSMH Yy4eOHBIE TpOIlecC
ocymiecTBisieTcss B coorBercTBuM ¢ [lonoxkeHnem 00 opraHuzanuu ydeOHOro mporecca JJist
0o0y4YeHHs] MHBAJIUAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXXHOCTAMHU 310poBbsi CIIGI TU(TY),
YTBEPKICHHBIM pekTopom 28.08.2014 r.
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IIpunoxenune Ne 1
K paboueii mporpaMme JUCITUTLTAHBI

DoHJ OLIEHOYHBIX CpeacTB 1Jisl MIPOBEACHUA l'[pOMG)KyTO‘[HOfI aTrTeCTallum 1Mo JTMCHMIIJIMHE

«IIpouecchl 1 anmapaTtsl »

1. TlepeyeHb KOMNETEeHUUH 1 3TANOB UX (opMHUPOBAHMSI.

Nunexc
KOMIIETEHIINHT

Conaepxanue

Oran
(hopmupoBaHus

OIIK-4

CriocobeH npoeKTUPOBATh OTAEIBHBIE JIEMEHTHI
TEXHUYECKUX M TEXHOJOTHYECKUX CUCTEM, TEXHUYECKUX
00BEKTOB, TEXHOJOTUICCKUX MTPOIECCOB
OMOTEXHOJIOTHYECKOT0 IPOU3BOJICTBA HA OCHOBE
MIPUMCHCHHUS 0a30BBIX HHXKEHEPHBIX U TEXHOJIOTHUECKUX
3HAaHUU

HpOMe)KYTO‘IHHﬁ

OIIK-5

Croco0eH FKCIITyaTupoBaTh TEXHOJIOTHYECKOE
000pyI0BaHUE, BHIMOIHATh TEXHOJIOIMUYECKUE ONEepaltH,
YIIPaBJIATH OMOTEXHOJIOTHYECKIMH MTPOIIECCaMH,
KOHTPOJIMPOBATh KOJUYECTBEHHBIE U KAUYECTBECHHbIE
IIOKA3aTeJN M10IYy4aeMON IPOIYKIUU

MIPOMEKYTOUYHBIN
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2. [loka3aTe/iu U KPUTEPHHU OLEHMBAHUS KOMIIETEHI[HIl HA Pa3JIMYHBIX 3TaNaxX UX OpMUPOBAHUS, IKAJIA OLleHUBAHUS

2.1 [loka3aTenu u KPUTECPHUHA OLNCHUBAHUA KOMIIeTeHInii IpU MPOBECACHUH IK3aM€HaA B 5 ceMecTpe

Kon n nammeHnoBanme [TokazaTenu chopMHUPOBAHHOCTH Kpurepwuit YPOBHU COOPMHNPOBAHHOCTHU
HHIAKATOpa (TEeCKpHIITOPHI) OTICHUBAHUS (ommMcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)
AOCTIKCHUS «yIIOBJIETBOPUTEIBHOY» «XOPOLIO» «OTJIINYHOY
KOMIICTCHIIMH (MOpoTroBHIi) (cpennnii) (BBICOKMIA)
OIIK-4.9: 3uaer: OTBeTHI HA Nmeer npencrabinenne | 3HaeT OCHOBHBIE 3Haer
Ipumenenue — XMMHKO-TEXHOJIOTUYECKUE BOTIPOCHI K 00 OCHOBHBIX TUAPOMEXAHUYECKUE | THIPOMEXAHHYECKHE
CCTCCTBCHHOHAYHHBIX M| ipo11ecchl M X alapaTypHOe OK3aMCHY TUIPOMEXAHUYECKUX U | ¥ TEILIOBBIE U TEIIOBBIE
OOIIeHHKEHEPHBIX odopMITeHHe 1,5,16,17 TOILIOBBIX 11
sHaHmii U1 pacueTa , porieccax U | IpoLEecChl U MPOIIECCHI, U UX
ANNAPATYPHOTO (rugpomexaHuyecKue, OCHOBHBIX IIPUHIMIIAX | OCHOBHBIEC IPUHIMIIBI | anapaTrypHoOe
o(opMIeHHs TEIUI0OOOMCHHBIE), MPHHLAIIBI paboThI KOHTPOJILHO- paboTHI KOHTPOJIBHO- | O(OPMIICHHE,
TEXHOJIOTUYECKHUX pabotbl KOHTPOJIBLHO™ U3MEPUTEIbHBIX U3MEPHUTEIbHBIX MPUHIUIIBI pa0OTHI
IpOLECCOB. M3MCPHTCILHON aNapaType. npuOopoB, npuOopoB, KOHTPOJIBHO-
UCIIONIB3YEMBIX B OTUX | UCHOJB3YEMBIX B 3TUX | U3MEPUTEIBHBIX
mpoIieccax. npoiieccax. puOOpPOB,
HCIIOJIb3YEMBIX B
3TUX MpOoLECccax.
Ymeer: OtBeThl Ha Nwmeer npeacrasnenue | Moxer omnpenenuts | CiocobeH
— ! pacCYUTHIBATH OCHOBHEIE BOTIPOCHI K 00 OCHOBHBIX OCHOBHBIE 000CHOBaHHO
napaMeTpbl OTAETBHBIX OK3aMCHY XapaKTePUCTHKAX XapaKTePUCTHKH BBIOpATh METOJIbI
anmapaToB ¥ TEXHOJIOTHYECKOM 4.6,24,38 THUTIOBBIX TEXHOJOTHYECKHIX pacuéra
CXEMBI B IIETIOM. TEXHOJIOTHYECKUX MPOIIECCOB: XapaKTEPUCTUK
MPOLIECCOB! TUAPOMEXAHUYECKUX, | TEXHOJIOTUYECKUX
THAPOMEXaHUIECKHUX, TETJI000MEHHBIX. MIPOIIECCOB.
TEMI000MEHHBIX.
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Baaneer: OT1BeTH HA Nmeet npeacraBinenre | BeimonHsier Crocoben
— HaBbIKAMH CPABHUTEIILHOMN BOIIPOCEHIL K 0 METOoJax CPaBHUTEJILHYIO aHaIU3UPOBATH U
OIIEHKH KOHCTPYKIIHiA %K;ZMCHY CpPaBHUTEILHOM OLICHKH | OIEHKY KOHCTPYKIIMK | BRIOMpATh METOIbI
aIlapaToB. ' KOHCTPYKLMI HACOCOB, | HACOCOB, CPaBHUTEIbHOU
BEHTUJISITOPOB, BEHTUJISITOPOB, OLIEHKH KOHCTPYKLIUN
TEIIO0OMEHHUKOB. TETIO0OMEHHUKOB. HAacoOCOB,
BEHTUJISITOPOB,
TEMI000MEHHUKOB.
OIIK-4.10: 3Haer: OtBeThI Ha Nwmeer npeacraBnenne | 3HaeT ypaBHEHUsS 3HaeT BBIBOJ
I'oroBHoCTB — TEOPETUYECKHE OCHOBBI BOIPOCKL K 00 ypaBHEHUSX MaTepUAIbHBIX U YPaBHEHUH
060CHOBbIBATH TEXHOJIOTHYECKUX MPOLECCOB, ﬁggﬁ}ly MaTepUaIbHBIX U TEIUIOBBIX 0alaHcax | MaTepHalbHBIX U
:Z;I:E i?;fe S— IIPUHIUIIBI MATEMaTH4YECKOTO 12,18 TEIIOBBIX OanaHcax THAPOMEXAaHUYECKHX | TEIUIOBBIX OanaHcax
npu paspaGoTke MOACIMPOBAaHHA IIPOLIECCOB TUJIPOMEXAHUYECKUX U | U TEINIOOOMEHHBIX. TUAPOMEXaHUYECKUX
TeXHOMOIHYECKIX (rHpOMEXaHHIECKHX, TEII00OMEHHBIX J1aéT nosiCHEHUE HX U TEIIO0OMEHHBIX
HPOIIECCOB. TEIIO0OMEHHBIX). npoueccos. Moxer Ha3HAYCHHIO, MOXKET | mpoleccoB. Moxer
BbIOpaTh YpaBHEHUS UX 3aIMCcaTh U chopMyIupOBaThH
JUTSI peIIeHUs 00BSACHUTH JIOTYILIEHUS U
TpeGyeMbIX (du3nueckuit CMbICI. | YCIOBUS MX
MHKXEHEPHBIX 3a/1a4. MPUMEHUMOCTH.
Ymeer: OrtBeThI HA Wmeert npeacrasnenue | Moxer BbIOpaTh Crniocoben
— 000CHOBATH BBIOOP BOTIPOCHI K O FMJIPOMEXAHUYECKUX | OCHOBHOE 000CHOBATb BBIOOP
TEXHOJIOTHU K OCHOBHOTO SK3aMCHY U TEIII000MEHHBIX obopyaoBaHue st TEXHOJIOTUH U
000pyI0BaHUs 711 OpraHU3aluu 7,15, nporieccax, oo OCYILIECTBIICHUS OCHOBHOTO
npotrecca. OCHOBHOM THIPOMEXAaHUYECKUX | 000pYIOBaHMS JIst
000pyIOBaHUH JUIS U TEIUI00OMEHHBIX OCYILIECTBIICHUS
OCYIIECTBIIEHUS 3TUX MIPOLIECCOB. TUIPOMEXaHUYECKHUX
IIPOLIECCOB. U TEIUI00OMEHHBIX
IIPOLIECCOB.
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Baaneer: OtBeThI Ha Nwmeer npeacrasinenue | BeimomaHser BBIOOP Crnocoben
- QaHAJIN30M BapHAHTOB CXEM BOIIPOCEHIL K 0 CX€Max IIPOBEACHUS | CXEM IIPOBEICHUS apryMEHTHPOBAHHO
IPOBE/IEHNUS TIPOLIECCOB; ZlﬁzlgeHy TUAPOMEXAHUYECKUX U | TUAPOMEXAHUUECKUX celaTh BBIOOP CXeM
— HaBBIKAMH PAacUeTa OCHOBHBIX : TEMI000MEHHBIX U TETUIOOOMEHHBIX IIPOBEICHUS
aIlIIapaToB XMMUIECKOM MPOIIECCOB U pacyerax | MPOIECCOB U TUJIPOMEXAHUYECKUX
TeXHOTOI M. OCHOBHOI'O pacderax OCHOBHOTO | M TEIJIOOOMEHHBIX
00opyoBaHusl. 000pyOBaHUs. MPOIIECCOB U
pacyerax OCHOBHOT'O
000pyIOBaHUsI.
OIIK-5.1: 3HaerT: OT1BeTH Ha Nwmeer npeacraBienue | 3HaeT OCHOBHBIC 3HaeT U MOXKET JaTh
[Ipumenenue - OIIPEACIAIOLINE YCIOBUSA BOIIPOCHI K 00 OCHOBHBIX YCIOBHUAX | YCJIIOBHSA IIPOBEACHUS | TCOPETHUCCKOE
C€CTCCTBCHHOHAYYHBIX U [IPOBEICHUS OCHOBHBIX SK3aMCHY IMPOBCACHU A THAPOMEXAHUYCCKUX 000CHOBaHHE
061ue14vH>1<eHepme TEXHOJIOTHYECKUX IIPOLIECCOB 20.21,22,37, THAPOMEXaHUYCCKUX M | U TEIJI00OMEHHBIX YCJIOBHUI HPOBEJICHUS
31;‘;1;;1\1:3 3;1;1; 1;1;1;5053 (FHIPOMEXAHHUCCKIX, TETUIOOOMEHHBIX MIPOLIECCOB. TUJIPOMEXAHUYECKUX
Eexnonomqec::gro H TeMIO06MEHHBIX). MPOILIECCOB. 1 TEMJI000MEHHBIX
00opyTOBaHMSL. TTPOLECCOB.
Ymeer: OTBeTHI Ha Nwmeer npeacrasinenne | Moxet cuenaTthb Crocoben
— 000CHOBAaTh BBIOOP PEKUMOB BOMPOCHL K 00 OCHOBHBIX BBIOOp PEKUMOB 000CHOBaTh BbIOOD
SKCITyaTallul ¥ KOHTPOJIS ZKES%ZHS’S 31 pexumax JKCIUTyaTaluu U PEXKUMOB
TEXHOJIOTHYECKUX TPOIIECCOB. 3’2 eSS L | JKCIITyaTaluy U KOHTPOJIS AKCIUTyaTaluy U
KOHTPOJIA TUAPOMEXAHUYECKUX | KOHTPOJIA
TUAPOMEXAHUYECKUX U | U TUIPOMEXAHUYECKUX
TEMI000MEHHBIX TEMI000MEHHBIX u
MPOIECCOB. MPOIIECCOB. TETTOOOMEHHBIX
MPOLECCOB.
Baaneer: OTtBeTHI HA Nmeer npeacrapinenne | BeimonHseT aHain3 Brimonuser
— HaBBIKaMH aHaJIU3a BOTIPOCEHL K 00 aHanmze 3¢ eKTUBHOCTH apryMEeHTUPOBaHHBIN
B(IJ(I)CKTI/IBHOCTI/I pa6OTLI 9K3aMEHY 3(1)(1)GKTI/IBHOCTI/I pa6OTBI aHaJn3
TeXHOJOFHYECKOTO 30,33,35,36,41, paboTsI TEXHOJIOTHYECKOTO 3¢ (HeKTUBHOCTH
06OPYLOBAHHSL 42,43,44,45 TEXHOJIOTMYECKOTO o0opyIoBaHUS TSI paboThI
00opyoBaHus JJis OCYILIECTBJICHHUS TEXHOJIOTHYECKOTO
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OCYIIECTBICHUS THAPOMEXaHUYECKUX | OOOpYAOBaHMS ISt
TUAPOMEXAaHUYECKUX U | U OCYIIECTBJICHUS
TEMI000MEHHBIX TENI000MEHHBIX THAPOMEXaHUICCKUX
MPOLIECCOB. MPOIIECCOB. U
TEMI000MEHHBIX
MIPOLIECCOB.
OIIK-5.2: 3Haer: OtBeTH HA Nmeet npeacraBienre | 3Ha€T OCHOBHBIE 3HAEeT U MOKET JaTh
I'oToBHOCTH - METOJIBI KOHTPOJISI OCHOBHBIX BONIPOCEHI K 0 METOJaX KOHTPOJIA METOBI KOHTPOJIA TEOPETUYECKOE
OCYIICCTBIIATH TEXHOJIOIHYECKHX MPOLIECCOB 9K3aMCHY OCHOBHBIX OCHOBHBIX 000CHOBaHHE
TCXHOJOTHHUCCKHC (TUIPOMEXaHUYECKIX, 19.25,27 IUJIPOMEXAHUYECKHUX U | THIPOMEXAHUYECKUX | METO/laM KOHTPOJIs
TIPOLCCCHI B 3a/laHHBIX GMCHHDBIX). TEeII00OMEHHBIX Y TETIIOOOMEHHBIX OCHOBHBIX
TCXHOJIOTUYECCKHUX TCILI00 c )
MIPOIIECCOB. MIPOIIECCOB. THAPOMEXaHUYECKUX
pexuMax.
U TEIJI000OMEHHBIX
MIPOIIECCOB.
Ymeer: OtBeTsl HA Nmeer npeacraBnenue | MoxeT cuenath CnocobOeH nath
- IPOBOJAUTE OLIEHKY BOIIPOCHI K 0 METOJaX OLEHKHU OLIEHKY COOTBETCTBHUS | aprYMEHTHPOBAHHYIO
COOTBETCTBHUS PEKUMA PAOOTHI 32332“5463?’40 COOTBETCTBHUS PEXKUMA | PEKUMA PabOTHI OIIEHKY COOTBETCTBHS
060pPYI0BAHHS 3a[AHHOMY e paboThI TEMI1000MEHHOTO pexxuma paboThl
TEXHOJOTHUECKIM PETTIAMEHTOM. TEIIO0OMEHHOT 0 o0opynoBaHus TEIIO0OMEHHOTO
000pyIoBaHUs 3aITAHHOMY o0opyaoBaHUs
3aIaHHOMY TEXHOJIOTHYCCKUM 3aIaHHOMY
TEXHOJIOTHYECKUM pErJIaMEeHTOM. TEXHOJIOTHYECKUM
pErJIaMeHToM. pErIaMeHToM.
Baageer: OrtBeTsl HA Wmeert npeacraBnenue | AHanusupyer paboTy | AHaIU3UpYeT
- HaBBIKaMU PabOTHI C BOIIPOCEHI K 0 pabore mpudopoB npubOpOB A KOHCTPYKILIUU paboTy
HEKOTOPBIMH KOHTPOJIBHO- ;ngl‘z%‘*y JUIST U3MEPEHUS W3MEPEHUS PacXOA0B | MpUOOPOB ISt

M3MEPUTENIbHBIMHU PUOOPaMH.

pacxog0B IMOTOKOB.

ITIOTOKOB.

HU3MCPCHHUA PaCXoa0B
IIOTOKOB.

2.2 Iloka3aTe/Iu U KPUTEPHH OLleHUBAHUS KOMIIeTEHINI MPH MPOBeIeHNH K3aMeHa B 6 cemecTpe
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Kon n nammeHnoBanme [TokazaTenu chopMHUPOBAHHOCTH Kpurepwuit YPOBHU COOPMHWPOBAHHOCTHU
HHIAKATOpa (TEeCKpHIITOPHI) OTICHUBAHUS (ommMcaHue BEIPAKEHHOCTH IECKPHUIITOPOB)
AOCTIKCHUS «yJIOBJIETBOPUTEIBHOY» «XOPOILIIO» «OTJIMYIHO
KOMIICTCHIHH (TIOpOTrOBBIiA) (cpenumii) (BBICOKHIA)
OIIK-4.9: 3Haer: OtBeTHI Ha Hwmeer npeacraBieHne | 3HaeT OCHOBHBIC 3HaeT OCHOBHBIE
Ipumenenue — XHMHUKO-TEXHOJIOTHYECKUE Borpockl 1,45 | 06 ocHOBHEIX MaccOOOMEHHBIE MacCOOOMEHHBIE
CCTECTBEHHOHAYIHBIX M | riporiecchl M MX allapaTypHOE K SK3aMCHY. MaccoOOMEHHBIX IPOLIECCHI U IPOILECCHl, U UX
ggﬁfﬁ:ﬁf ;Eg:g;a opopmiierne, (MaccooOMeHHBIE), i?/];lfg;ro IIPOLIECCAX U OCHOBHBIX | OCHOBHBIE IIPUHIMIIBI | alapaTrypHoOe
ANMAPATYPHOTO [PUHIUIIBL pa6f)TH KOHTPOJILHO- NpOeKTa IPUHIKAIAX PaOOTHI paboThI KOHTPOJIBbHO- | OOpMIIEHHUE,
o(opMICHHUS M3MCPHUTCIBHOM allapaTyphl. KOHTPOJIBHO- M3MEPHUTEIBHBIX IPHHIIMIEI PAOOTHI
TEXHOJIOTHIECKHX U3MEPHUTEIBHBIX puOOpOB, KOHTPOJILHO-
[pOHECCOB. pudopoB, HCIIOJIB3YEMBIX B 9TUX | H3MEPUTEIBHBIX
UCIIONIB3YEMBIX B 3TUX | IpoLeccax. npudopoB,
IpoIIeccax. UCIIOJIb3YEMBbIX B
ITHX MPOIIECCaXx.
Ymeer: OtBeThl Ha Nwmeer npeacrasienne | Moxer  onpeaenuts | CiocobeH
— : PaCCUUTHIBATE OCHOBHBIE BOIPOCE! 2,3 K | 00 OCHOBHBIX OCHOBHBIE 00OCHOBaHHO
napamMeTpsl OTJENIbHBIX SK3aMCHY. XapaKTepUCTHKaX XapaKTePUCTUKU BbIOPATh METO/IbI
anmapaToB U TEXHONOTHYECKOMH i;‘gfgsoro TUTOBBIX MacCOOOMEHHBIX pacuéra
CXEMBI B LIEJIOM. npoekra MaccOOOMEHHBIX TEXHOJOTUIECKUX XapaKTEePUCTHK
TEXHOJIOTUIECKUX IPOLIECCOB. MacCOOOMEHHBIX
MPOLIECCOB. TEXHOJIOTMYECKUX
MPOIIECCOB.
Baapgeer: OrtBeTsl HA Nwmeer npeacrasnenue | BeimonHser Crnocoben
— HaBBIKAMH CPaBHUTENHHOM Bonpocsl 10,11 | o meTomax CPaBHUTENLHYIO aHAM3UPOBATH U
OLIEHKH KOHCTPYKIHA K OK3aMCHY. CpPaBHUTEIHLHOM OLIEHKH | OIEHKY KOHCTPYKIIMK | BEIOUpPATh METO/IbI
armaparos. i?llgfgsoro KOHCTPYKIIMH ) KOHTAKTHbIX CPaBHUTEIBHOM )
KOHTaKTHBIX YCTPONCTB | YCTPOWCTB OIICHKH KOHCTPYKIUH
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[pOEKTa MacCcOOMEHHBIX MaccOOMEHHBIX KOHTAKTHBIX
armaparos. arnrmaparos. YCTPOMCTB
MacCOOMEHHBIX
arrmaparos.
OIIK-4.10: 3Haer: OtBeTHI HA Nmeer peacrarnenne | 3HaET ypaBHEHHS 3HaeT BBIBOJ
I'oroBHOCTB — TEOPETUYECKHE OCHOBBI BONpoce! 6,8 K | 06 ypaBHeHMX MaTepUAIbHBIX U YPaBHEHUH
000CHOBBIBATH TEXHOJIOTMYECKUX IIPOLECCOB, OK3aMCHY. MaTepralbHbIX 1 TEIUIOBBIX OalaHCcax MaTepraibHbIX U
:Z:ﬁﬁi;?;ﬁ; peteHus IPUHIHUIIBI MATCMATHICCKOI'0 iiitgﬁgro TEIIOBBIX OajaHcax MaCCOO6MeHHL?( TEIJIOBBIX OanaHcax
npu paspaGoTke MOZICIMPOBAHMNS TMIPOLECCOB npoeKTa MaccoOOMEHHBIX nporeccos. Jlaér MaccoOOMEHHBIX
TeXHOMOIHYECKIX (MaccoOOMEHHBIX). nporeccoB. Moxer HOSICHEHUE UX npoleccoB. Moxer
HPOLECCOB. BBIOpATh ypaBHECHUS HA3HAYCHUIO, MOXKET | c(hOpMYIHPOBATH
JUTSL PELICHUS WX 3aIucarh u JONYIICHUS U
TpeOyeMbIX O0OBSICHUTH YCIIOBHUS UX
WH)KCHEPHBIX 3a/1a4. (U3UYECKU CMBICI. | IPUMEHUMOCTH.
Ymeer: OtBeTsI HA Wmeet npeacrasnenue | Moxer BbIOpaTh Crniocoben
— 000CcHOBaTh BbIOOD Bonpocsl 7,9,12 | o maccooOMeHHBIX OCHOBHOE 000CHOBATh BBIOOP
TEXHOJIOTUU U OCHOBHOTO K 3K3aMEHY. nporieccax, 00 obopyaoBaHue st TEXHOJIOTUH U
000pYI0BaHHUS /ISl OPraHU3AIUN imﬁiigro OCHOBHOM OCYILECTBIICHUS OCHOBHOTO
nporiecca. Hﬁ; J 000pyIOBaHUH TSI MacCcOOOMEHHBIX 000pyI0BaHUS IS
OCYILIECTBIICHUS ITUX IIPOIIECCOB. OCYIIECTBICHHUS
MPOLECCOB. MacCcOOOMEHHBIX
MIPOIIECCOB.
Baapeer: OtBeTsI HA Wmeet npeacrasnenue | Boimonuser BbIOOp Crniocoben
- aHAJIU30M BapHAHTOB CXEM Bonpocsl 13,14 | o cxemax nmpoBesieHHss | cXeM HPOBEIEHUS apryMEHTHPOBAHHO
IPOBEJICHHUS TIPOLIECCOB; K 9K3aMCHY. MacCOOOMEHHBIX MacCOOOMEHHBIX clenath BLIOOD CXeM
— HaBBIKAMH PacueTa OCHOBHBIX i?;iizro HPOIIECCOB M pacyeTax | MPOIECCOB U NPOBEICHHS
aINapaToB XMMUYECKOit npoekra OCHOBHOT'O pacyeTax OCHOBHOTO | MacCOOOMEHHBIX

TCXHOJIOTHH .

obopymoBaHus,

o0opymoBaHus,

MPOLIECCOB H
pacderax OCHOBHOTO
o0opyioBaHUs,
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OIIK-5.1: 3Haer: OT1BeTH HA Nmeet npeacraBienne | 3HaAE€T OCHOBHBIE 3HAeT U MOKET JaTh
[IpuMeHeHue - OIIpe/IENAIONINE YCIIOBHUS Borpock! 15,17, | 06 0CHOBHBIX YCIIOBHAX | YCIOBHS HPOBENCHUS | TEOPETHIECKOE
CCTCCTBCHHOHAYYHbBIX U IPOBEICHUS OCHOBHBIX 19,20,21 x IIPOBEACHUSI MacCOOOMEHHBIX o0ocHOBaHue
OBIIeHHIKEHEPHBIX TeXHOJIOTHYECKHX IPOLIECCOB OK3aMCHY. MacCOOOMEHHBIX IPOILECCOB. YCJIOBMH MPOBEIEHUS
sHaHmi At BeOOpa (MaccooGMeHHbIX) sailmTa IPOLIECCOB. MaccoOOMEHHBIX
pexuMa dKCIUTyaTaluu : KypCOBOI'O MPOIECCOB.
TEXHOJIOTHUYECKOI'O IIPOCKTA
000pyI0BaHHUSI. YmMmeer: OtBeTsl HA Nmeer npeacraBnenne | MoxeT cuenaTth CrocobeH
— 000CHOBAThH BHIOOP PEKUMOB BOIPOCEL 00 OCHOBHBIX BbIOOp PEKUMOB 000CHOBAThH BHIOOP
SKCILTyaTalluu ¥ KOHTPOJIA 16’18’22 K pPEKUMax OKCIUTyaTaluu 1 PECKNUMOB
TEXHOJOTHUECKHX [TPOLIECCOB. gﬁii?y' SKCIUTyaTalluy 1 KOHTPOJIS SKCIUTyaTalluy 1
KOHTPOJIS MacCOOOMEHHBIX KOHTPOJIA
ggzzizm MacCOOOMEHHBIX MIPOIIECCOB. MaccOOOMEHHBIX
MIPOIIECCOB. MIPOIIECCOB.
Baapgeer: OTBeTHI Ha Nwmeer npencraBnenne | BeimonHseT aHamus Bremmonnser
— HaBBIKAMH aHAIIM3a BOmpockl 23,28, | 06 amanuse > peKTUBHOCTH apryMeHTHPOBAHHBII
s dexTuBHOCTH PabOTHI 30 x sK3ameny. 3¢ (HeKTUBHOCTH paboThI AHAIN3
3ammra
TEeXHOJIOTHYECKOTO Ky’;ICOBOFO paboThI TEXHOJOTHYECKOTO s dexTuBHOCTH
060pYI0BaHNL. npoekra TEXHOJIOTHYECKOTO o0opynoBaHusi s paboTsI
000pyI0OBaHUS TS OCYIIIECTBIICHUS TEXHOJIOTHYECKOT0
OCYLIECTBIICHUS MacCOOOMEHHBIX o0opynoBaHUS IS
MacCOOOMEHHBIX TIPOIIECCOB. OCYIIIECTBIICHHS
MIPOLIECCOB. MacCOOOMEHHBIX
MTPOIIECCOB.
OIIK-5.2: 3Haer: OTBeTHI Ha Nwmeer npeacraBienue | 3HaeT OCHOBHBIE 3HAeT U MOXKET JaTh
I'oToBHOCTB - METOJBI KOHTPOJIsI OCHOBHBIX BOIIPOCHI 0 METOJaX KOHTPOJA METO/IbI KOHTPOJIA TEOPETUYECKOE
OCYIIECTBIIAT TEXHOJIOTHIECKUX TPOIIECCOB 24,25,26,27 X | ocHOBHBIX OCHOBHBIX 000CHOBaHUE
TEXHOIOTHECKHE (MaccooGMeHHbIX). OK3aMCHY. MaccOOOMEHHBIX MaccoOOMEHHBIX METOIlaM KOHTPOJIS
TIPOHECCh B 3a/IaHHBIX samura TIPOLIECCOB. IPOLIECCOB. OCHOBHBIX
TEXHOJOTHYECKHUX KypCOBOI'O
S npoeKTa MacCcOOOMEHHBIX
MIPOIIECCOB.
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YMmeer: OT1BeTH HA Nmeet npeacraBinenne | MoxeT caenarb CrocobeH naTth
- IPOBOJAUTH OLIEHKY BOTIPOCEI 0 METOJaX OLIEHKHU OLIEHKY COOTBETCTBUS | apI'YMEHTHUPOBAHHYIO
COOTBETCTBUS PeKUMA pabOTHI 29,31,32 COOTBETCTBUS PSKHMA | peKUMa pabOThI OIICHKY COOTBETCTBHS
06OPY/I0BAHHS 33/[AHHOMY ZESI?;ZHY' padoTHI MaccOOOMEHHOI0 pexuMa paboThl
TEXHOJOTHUCCKHM PEIIAMEHTOM. | vic0poro MaccoOOOMEHHOTO 00opyIoBaHUs MacCcOOOMEHHOTO
npocKTa obopynoBaHus 3a/IaHHOMY obopynoBaHus
3aIaHHOMY TEXHOJOTUYECKUM 3aIaHHOMY
TEXHOJIOTHYECKUM periiaMeHToM TEXHOJIOTHYECKUM
pEerjIaMeHTOM. pEerjIaMeHTOM.
Baageer: OrtBetsl HA Wwmeer npeacrasnenue | AHanusupyer paOoTy | AHaIU3UpyeT
- HaBBIKaMU PabOTHI C BOIPOCEI 0 pabote npudbopoB IpUOOPOB IS KOHCTPYKLAU H
HEKOTOPBIMU KOHTPOJIBHO- 33’34’35’36 K JJI1 UBMCPCHUA N3MCPCHUA pa60Ty HpI/I60pOB
M3MEPUTEIbHBIMH IPHOOPAMH. izszﬁ?y' KOHIEHTPALIUIA. KOHIEHTpALUiA. SIS H3MEPCHIS
KOHIICHTpAIUH.
KYpCOBOI'O
MPOEKTa
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[Ixana ouenuBanwus coorBerctByer CTO CIIOI TU(TY).

[To mucruUIUIMHE TPOMEXKYTOYHAs aTTECTAlMsS IMPOBOJAUTCS B (opme 3K3amMeHa B 5
ceMecTpe, IIKalla OICHUBAHHUS — OauibHAs M B (OpME 3alIUThl KYpCOBOTO IMPOEKTa U CIAadd
JK3aMeHa B 6 ceMecTpe.

3. TunoBble KOHTPOJIbHBbIE 32JaHUA /1JIs1 IPOBEAEHUS MPOMEKYTOUHOI aTTecTAlMU

3.1 TunoBbie KOHTPOJIbHBbIE 3aJaHUS 1/l IPOBeEICHUS] IPOMEKYTOYHOI aTTecTalnu

B (popme 3Kk3aMeHa B S ceMecTpe

Bonpocek! 1/ oleHKM 3HAHUI, YMEHUd M HABBIKOB, C)OPMHUPOBAHHBIX Y CTYJAEHTA
no komnerenuun OIK-4:

1. Muddepenumanbnoe ypaBHEHHE paBHOBECHS XHUAKOCTH Oitepa. OCHOBHOE YypaBHEHHE
TUIPOCTATUKH.

2. 3akoH TpeHus: HproToHa. BA3KOCTh HBEIOTOHOBCKUX M HEHBIOTOHOBCKHX YKHIKOCTEH.

3. Pexxumbl Tedenus xuakocreil. Kpurepuii Pelinonbaca. MruoBeHHas, JOKajdbHAs U CPEAHSAA
CKOPOCTH JIBUYKEHUS KUJIKOCTH.

4.YpaBHEHHE HEpa3pbIBHOCTU MOTOKA. YpaBHEHHE pacxoja. Pacuer nuamerpa TpyGorpoBosa.
OKOHOMHUYECKH ONTHUMAaJIbHAsI CKOPOCTh JIBUYKEHUS JKUJKOCTH U ra3a B TpyOOIpoBOIE.

5. uddepennmanbHoe ypaBHEHHE BUXKEHHMsI HbIOTOHOBCKOH kuJKocTH (ypaBHeHHe HaBbe —
Crokca).

6. [ToTeps ynenbHOHN 3HEpruu Ha TPEeHHE B KPYIIIbIX TpyOax Ipu JJaMHUHApHOM pekume. BriBoa
¢dopmynel ["arena-Ilyaseitns.

7. YpaBHeHnue bepHysuu /Ui uaeanbHON U pealibHOM KUIKOCTH. ETo SHepreTHyecKuii CMBICI.
11. Teopus momobust — ocHoBa (PU3MUECKOro MojenupoBaHus. Teopembl mogoOus. AHaiu3
pasMepHOCTeH Kak MeToJ1 00pabOTKM ONBITHBIX JaHHBIX. [| — Teopema.

12. BeiBo KpUTEpUEB THAPOIMHAMHYECKOTO TI000ms. VX (hm3ndeckuii CMBICIT

15. Buzpl nepeHoca TemI0Thl. 3aKOH TEMIONPOBOIHOCTH Dyphe.

16. JuddepenmmansHoe ypaBHEHUE TEIUIONPOBOAHOCTH. CTallMOHapHash TEIUIONPOBOJHOCTD
OJTHOCJIOMHOM M MHOT'OCIIOMHOM CTEHOK.

17. duddepenunanbHoe ypaBHEHHE IIepeHOcCAa TEIUIOThl B MOTOoke (ypaBHeHHe Dyppe —
Kupxroga).

18. BeiBo KpuTEepHEB TEIUIOBOTO 1MO100Ms. VX Gu3mueckuii cMbICIT.

23. CpenHsisi pa3HOCTb TEMIIEpPATyp B TEIJI00OMEHHBIX anmnaparax. BeiBoa popmyibl.

24. PacueT TEeII000MEHHBIX aIllapaToB METOJIOM HTEPAIIH.

38. PazneneHue HEOIHOPOJHBIX CHCTEM MOJ ACUCTBHEM CHJBI TsKecTU. BbiBoa ¢dopmysbl
CTOKCa 7151 CKOPOCTH OCAXKICHHUS.

Bomnpocsl Aj1st OlleHKH 3HAHUI, YMEHMH U HABBIKOB, CGOPMHUPOBAHHBIX y CTyIEeHTA
no komnerenuuu OIIK-5:
8. Ilpunoxxenus ypaBHeHus bepuysmm (MepHast nuadparma, tpyoka [Tuto-ITpanaris).
9. Omnpenenenue pacxoia SHEPTUU Ha TPAHCIIOPTUPOBKY JKUAKOCTEH U Ta30B 110
TpyOomnpoBogam. PacueT BennuuHb TpeOyeMOro JAaBlIeHuUs.
10. I'mapaBianyeckoe CONPOTUBIIEHHE TPEHUS B TPYOOIIPOBOJIE MPH JJAMUHAPHOM U
TypOyJIEHTHOM pekuMax. MecTHbIEe CONTPOTUBIEHUS. DKCIIEPUMEHTAILHOE ONpeiesieHHe
K03 dunreHTa TpeHus: 1 KO3PPHUIHEHTa MECTHOTO CONPTUBIICHUS.
13. Pabora 11eHTpoOeKHOTO BEHTHIIATOPA (Hacoca) Ha CeTh. Y paBHEHHUE XapaKTEPUCTHUKH CETH.
PaGouas Touka.
14. Knaccudukarus HacOCOB. XapaKTEPUCTUKHU IIEHTPOOEKHOTO Hacoca. Pabodas Touka.
[IpenenpHas BEICOTa BCAChIBaHUS Hacoca.
19. Temmoornaya 6e3 ¢a3oBBIX MPEBpAIICHUNA TPU CBOOOJHOM WM BBIHYXKJICHHOM JIBH)KCHUH
cpeabl. OOIKi BUI KPUTEPUATIBHBIX YPaBHEHUH.
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20. TemmooTnava npu KoHaeHcauuu napa. (Konaencarus Ha BepTUKAIbHBIX M TOPH30HTAIBHBIX
TpyOKax, KOHJEHCAlUsI B IPUCYTCTBUU BO3AyXa.)

21. TemmooTnavya npy KUNEHUN )XUAKOCTel. KpuTnueckas TerioBasi HarpysKa.

22. O6miee ypaBHeHue Terionepenavn. CBsa3b Mexay KoddPpuimeHTaMu TEII00TAaqYH U
TETUIOTIePEIauH.

25. IIpoMblIIEHHBIE TEIUIOHOCUTENH, UX TEIJIOTEXHUYECKHUE XapaKTePUCTUKH.

26. KoHCTpYKIIMY THITOBBIX TEINIOOOMEHHBIX aIllapaToB

27. Meronbl MHTeHCU(UKAIIMK TEIUIONEPEIaul B TEIUIOOOMEHHBIX arnmnaparax

28. Pacuer momaim MOBEPXHOCTH TEIUIONEPEIAYH U PACX0/1a OXJIAXKIAIOIIECH BOJIBI B
KOXKYXOTPYOHOM XOJIOMIbHHUKE JIJISi CUCTEMBI KUKOCThb—KUKOCTb.

29. Pacuer momaim MOBEPXHOCTH TEIUIONEPEAaYH U PACX0a IPEIOIIETo Mapa B IapoOBOM
KOXKYXOTPYOHOM IMO/I0TpeBaTeie KUAKOCTEH.

30. Cxema 0THOKOPITYCHON BaKyyM BBIIAPHOW YCTAHOBKH.

31. MarepualibHbIi 1 TEIUIOBOI OajaHChl BBITAPHOTO arapara

32. Temneparypa kunieHust pactBopa. OO0Imas 1 1moJyie3Hasi pa3HOCTb TEMIIEPATYp MPU
BBIMIAPUBAHUU

33. Pacuer muromaayu NOBEPXHOCTH M pacxo/ia rPeroIero napa B BEIIAPHOM aIrlapare.
Omnpenenenue pacxoia oXJIaKIaronIe BoJbl B 6apOMETPUIECKOM KOHIEHCATOPE.

34. TunoBble KOHCTPYKIIMHU BBINIAPHBIX aIlIapaToB.

35. MHorokopmnycHoe BbinapuBanue. CXxeMbl MHOTOKOPITYCHBIX BBITTAPHBIX YCTAHOBOK M MX
CpaBHUTEINIbHAS XapaKTEPUCTHKA.

36. MHOTOKOpIYCHOE BhIIapUBaHHE. JKOHOMHYECKHU HAaUBBITOJHEHIIIEE YUCIIO KOPITYCOB.
37. HeomHOpOJHBIE CUCTEMBI M THIIPOMEXAHUYECKUE METO/IBI UX Pa3/IeiCHUs

39. [IbeocaauTenbHbIE KAMEPHI U OTCTOMHUKHU. Pacdyer auameTpa OTCTONHMKA HEMIPEe PHIBHOTO
JICHCTBHSI.

40. ®unpTpoBaHKe CycreH3uil. YpaBHeHUe (PUIbTPOBaHUSA. DKCIIEPUMEHTAIBHOE ONpeIeeHNe
KOHCTaHT ypaBHEHUs (PUIbTPOBAHMUS.

41. TunoBble KOHCTPYKIUHU HUIBTPOB

42. Pa3nerieHne HEOJHOPOIHBIX CUCTEM IO ICHCTBUEM IIEHTPOOSIKHON CHITBI. THTIOBBIC
KOHCTPYKLIUHU IIUKJIOHOB U LIEHTPUPYT.

43. IMKIIOHBI U TUPOIMKIIOHEI

44, TunpoMexaHN4eCcKue METOIbl OUUCTKH Ia30B OT IBLIH.

45. CriocoObI pa3ieiieHus CyCIeH3UMn.

46. I'unpoarHaMuKa B3BEIIEHHOTO ciosi. OnpeesieHue KpUTHUECKOW CKOPOCTH

3.2 TunoBble KOHTPOJIbHbIE 3aJaHUSl JJIA NPOBeJIEHUs MPOMEXKYTOYHOIl aTTecTallMu B
dpopme 3x3ameHa B 6 cemecTpe

Bonpocs! 1J1s1 OLeHKH 3HAHUH, YMEHUI ¥ HABBIKOB, C(POPMHUPOBAHHBIX Y CTYAEHTA
no komnerennuu OIK-4:
OOmast xapakTepucTUKa MaccOOOMEHHBIX IporeccoB. CrocoObl BbIpaXkeHHs cocTaBa (as.
®a30BOE paBHOBECHE.
MarepuanbHblii 6ananc. YpaBHeHue padbodeit TMHUM MacCOOOMEHHOTO Ipoliecca.
JIBuKky1iasi cuiia ¥ HarpaBJIeHHEe MacCOOOMEHHOT0 IIpoliecca.
Mexanu3mbl iepeHoca Bemectsa. JugdepennuansHoe ypaBHeHHE KOHBEKTUBHO-
T dy3MOHHOTO ITEpeHoca MacChl.
[Tonobue MmaccooOMEeHHBIX mporeccoB. Kpurepuu mogoousi.
VYpaBHeHuss MaccooTnauyd U Maccomepenaud.  CBs3p K0d(DQUIMEHTOB MaccoOTAauud U
Maccolepenayu
Teopernueckn MUHUMAJIBHBIN M pabOYMii pacxolbl KUAKOCTH Ha OpOIICHHE abCOpPOIMOHHON
KOJIOHHBI.
OOmuit BUJ KpUTEPHAIBHOTO YpaBHEHUS TSl pacueTa KO3 OHUIIMEHTOB MaCCOOTAAuH.
['maponnHaMUUYECKUe PEKUMBI padOThI HACAJJOYHBIX KOJIOHH.
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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.

31.
32.
33.
34.
35.
36.

Pacuer HacagouHOM KOJOHHBL. OmpeneneHne BHICOTH U JUaMeTpa.
Pacyer Tapenp4aroil KosoHHBI. OnpeesieHne BEICOTBI U IHaMETPA.
KoadduimenT odoraiieHus Tapeaku.

Kunernka nporecca KOHBEKTUBHOM CYIIKU.

Pacuer BpeMeHH Iporiecca KOHBEKTUBHOM CYIIKH.

Bonpochl 151 OlleHKM 3HAHMA, YMEHUIl M HAaBBIKOB, C(OPMHUPOBAHHBIX Yy CTYyJAEHTA IO
komnerenuuu OIIK-5:

AOcopOuumsi. MarepuanbHbIi O0anaHc. YpaBHEHHE paOode TUHUH.

Kak ompenenuts skcriepuMeHTanbHO KO3 (GULIMEHT Macconepeauy B Hacag0uyHoU
aObCoOpOIMOHHOM KOJIOHHE.

MarepuanpHblii 6ananc peKTU(UKATMOHHONW KOJIOHHBI HEITPEPBIBHOTO JICUCTBUS. Y paBHEHUS
pabouux JIMHUM.

TennoBoii OanaHc peKTUPUKAITMOHHON KOJOHHBI.

MarepuanbHblii 6a1aHC KOHBEKTHBHOM CYIITKH.

KoHBekTHBHAs cymka. Y IenbHBIM pacxol CyIIUIBHOIO areHTa.

TennoBoii 6anaHC KOHBEKTUBHOW CYIIKH.

KonBekTuBHas cymika. ¥ nenbHblil pacxon teminotsl. TemnoBoi KITI.

Kak onpenenuTp 9KcrepuMEHTaNbHO  00BeMHBIN  Kod(duimenT Maccomepegadud B
MPOTUBOTOYHOM ajicopOepe co B3BELIEHHBIM CII0eM ajicopOeHTa?

ArnmnaparypHoe odopmiieHue nporecca abcopounuu. CpaBHUTENbHAS XapaKTePUCTHKA
abcopOepoB.

Cxema HenpepbIBHO JIEHCTBYIOIIEH aOCOPOIIMOHHO-1eCOPOIIMOHHON YCTaHOBKH.

IIpocras neperonka. Ileperonka ¢ BOASHBIM HapoM.

Cxema peKTHU(PHUKAIIMOHHON YCTaHOBKH HETIPEPHIBHOTO JIEHCTBUS.

Onpenenenre pacxofOB TPEIOMIETO Tapa M OXJaXAAIIed BOJAb B PEKTH(PUKAIMOHHON
KOJIOHHE.

Pextuduxamnms. TeopeTnueckn MUHUMAaIbHOE U pabouee (ierMoBbIe Ynca.

Brnusinue pacxofa ¢uierMbl Ha IBIKYILYIOCS CHITY TIpoIlecca, Ha IMaMeTp U BBICOTY
peKTH(UKAIIMOHHON KOJIOHHBI, Ha PACX0/Ibl TPEIOILETr0 apa U OXJIaKJAr0IIeH BOBI.
KoHcTpykiuu Tapenok peKTu(UKalMOHHONW KOJIOHHBI U UX CPaBHUTENbHAS XapaKTePUCTHKA.
OcHoBHbIE TapaMeTPhI BIAKHOTO BO3/4yXa U UX ONpeJesieHne o quarpamme |-X.

Cxema CymMIbHOW YCTAaHOBKH CO B3BELIEHHBIM CIIOEM JMCIEPCHOIO MaTrepuaia.

N300paxeHre OCHOBHBIX BapHaHTOB CYLIMJIBHBIX ITPOLIECCOB Ha Auarpamme |- x.
KoHcTpyKIIMM KOHBEKTUBHBIX CYIIUJIOK.

KonTakTHas, paguanoHHasi, BBICOKOYACTOTHAs U CyOJIMMAllMOHHAS CYILIKA.

4.TemMbl KypCOBBIX IPOCKTOB:

1. TlpoexTupoBaHue BaKyyM-BbITapHON YCTAHOBKH.
2. IIpoexTrpoBaHue peKTUHUKAITMOHHON YCTAHOBKHU.

5. MeToanyeckue MaTepHasbl 1Jisl ONpene/ieHHs MPOIEIYypP OUEHUBAHUS 3HAHMIM,
YMEHHI H HABBIKOB, XapaKTEePHU3YIOLIUX ITANbI OPMHUPOBAHUA KOMIIETECHIHI.

[IpomexxyTouHasi arrecTanmus MO JUCHUIUIMHE TPOBOJWUTCS B COOTBETCTBHH C
tpeboBanusimu CTO CIIGI TU(TVY) 016-2015. KC YK/IB. Iopsinok opraHu3aiiy U NpoBeIeHHs
3a4€TOB U 9K3aMEHOB.

BrimonHeHue KypcoBOTro MpoOeKTa MO JUCLUIUIMHE MPOBOAMTCS B COOTBETCTBHH C
tpeboBanusimu CTO CIIGI' TU(TY) 044-2012. KC YK/IB. Buast yaeOHbix 3ansatuii. KypcoBoi
npoekt. KypcoBas pabora. O6mue TpedoBanHums.
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