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1. IlepeyeHb IUIAHUPYEMBIX Pe3yJabTATOB O00Y4YeHUS] 1O AUCHUILIMHE,
COOTHECEHHBbIX ¢ IUIAHUPYEMbIMHM  pe3yJbTaTaMH  OCBOCHMA
o0pa3oBaTeJbHON MPOrpaMMBbI

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMBbl OakanaBpuaTa 00yJaronuics
JTOJI’KEH OBJIAJIETh CIEAYIOIIMMU pe3yibTaTaMu 00y4YeHHUs 0 TUCIUILIHHE!

Kon m HaumenoBanne | Kog m HamMeHoBaHHe Ilnanupyembie pe3yJbTaThbl
KOMIIETeH UM HHIUKATOPA o0yueHust
JAOCTHIKEHHST (1eckpunTopb)’
KOMIIeTeHIH’
IK-1 IIK-1.4 3HaTh:
Crioco0eH NpUHUMATh CocOo6HOCTD TpeboBaHus CTaHIAPTOB K

ydacTue B paboTax 1o
COCTaBJICHUIO HAyIHBIX
OTYETOB I10
BBINOJIHEHHOMY 3aJ[aHUI0
U BHEAPSATH PE3yIbTATHI
WCCIICIOBAHUY U
pa3paboToK B 00JIaCTH
TEXHOJOTUICCKIX
MaIlInHaX U
o0opymoBaHus

MK-3

CriocobeH k
CUCTEMATHYECKOMY
U3YYCHHUIO HAYIHO-
TEXHUYECKOHN U
NaTEeHTHON MH(pOpMaIIH,
OTEUYECTBECHHOTO U
3apy0exKHOTO OMBITa IO
COOTBETCTBYIOIIEMY
MPOQUITIO TTOITOTOBKU

BBIIIOJIHAThH PAacyeThl
TEIIONEpeHoca
B 000py/I0BaHUU

nK-3.4
Cnoco0OeH BEHITIOIHSATH
aHaum3
CYIIECTBYIOIIUX
KOHCTPYKIUHI
TEMI000MEHHBIX
anmaparos,
aHAIM3UPOBATH
pe3yIbTaThI
OTCYCCTBEHHBIX U
3apyOeKHBIX
HUCCIIENOBaHUN B
obactu
TEeIUIoNepeHoca

0(hOPMIICHUIO HAYYHBIX OTYETOB

(3H-1).

YmMmern:

AHaJIN3UPOBATH PE3yIIbTaThI
BBITIOJTHEHHBIX pacderoB u
dbopMynupoBath 000CHOBaHHBIE
BBIBO/IBI 1o BBITIOJTHEHHBIM
pacueram XUMHUKO-
TEXHOJIOTUYECKOTO 000pYyI0BaHUS
(Y-1).

Baaners:

HaBBIKAMH COCTABJICHUS HAyYHBIX
OTYCTOB 110 BBIITOJIHCHHOMY
3aganuto (H-1).

3HaTh:

CoBpeMeHHbIE TEXHOIOTUH
TEIIONEPEHOCA C YUETOM
OTEYECTBEHHOTO U 3apy0eKHOTO
omeita (3H-2).

Ymers:

POBOJUTH 0030pbl MATEHTHOW W
HAYYHO-TEXHUYECKON JIHTEpaTyphl
(Y-2).

Baagers:

HaBBIKAMHU MCIIOJIh30BaAHHSI
KOMITBIOTEPHBIX TEXHOJIOTHIA MTPU
MIOMCKE HAYYHO-TEXHHYECKOM
undopmarmu (H-2).

2. MecTo JMCHMILIMHBI B CTPYKTYpe 06pa3oBaTe/IbHOli PorpamMMsI°,

! Conmeprkanue 1 HoOMep KoMIeTeHIHH B ToYHOCTH cooTBeTcTBYeT ®I'OC BO 1 0TOGpakKaeTes B MATPHUILE
KOMIIETEHIIUH AJ11 KOHKPETHOM TUCIIUTUIMHBI

? KoJ MHIMKATOPA MPHCBAMBACTCS PYKOBOIMTENIEM HATPABIICHHS TOATOTOBKH, OTOOPaKAETCS B MATPHILC
KOMITETEHIINH U AoBoAuTCs pazpaborankam PIIJ]. TloBTopeHre KOA0B HHANKATOPOB ISl KOHKPETHOM
KOMIIETEHIINH, peaTn3yeMOH pa3sHBIMH JUCIUIUIMHAMH, HE JOMyCKaeTCs

3 JlecKpHUIITOPBI IIEPEHOCATCS M3 MATPHIIbI KOMIICTCHIMIT Ge3 CMEHBI (JOPMYITHPOBOK



Jucnumanaa «OCHOBBI TEIUIONEpeayd B XMMHUYECKOM OO0OpYJOBaHMH» OTHOCUTCS K
JMCIMIUIMHAM 110 BbIOOpY bBiioka 1 oOpaszoBarenbHON mporpammbl OakanaBpuata U BXOIHUT B
4acTh, (POPMHUPYEMYIO y4acTHHKaMu oOpaszoBaTenbHoro mporecca (b1.B./1B.02.01), uzy4aercs
Ha 3 Kypce.

B MeromuueckoM IulaHEe JMCUMILIMHA ONKMPAETCs Ha 3JEMEHThl  KOMIICTEHIUH,
copMHPOBAHHBIX MPH U3Y4YCHUU qUcHUIUINH «Du3ukay, «MaremaTuka.

[TonyueHHble B Tpouecce U3ydeHUs AUCHUIUIMHBI «OCHOBBI —TEIUIONEpEJayd B
XMMHYECKOM OO0OpYJOBaHWM» 3HAHUS, YMCHUS W HAaBBIKM HEOOXOAUMBI Uil H3y4YCHUS
JHMCIMILIMH TPOQECCHOHAIBHOTO IUKJIA «MalMHbl W anmaparbl Jisi HPOLECCOB TEIIo- U
MaccollepeHoca», W  MOIyT ObITh  WCIOJB30BaHBl IPH  BBINOJHEHHH  BBITYCKHOM
KBaJTM(PHUKAIIMOHHOI paboTHI.

3. O0beM THCHUILINHEI

Bcero,
aKaJIeMUYCCKHUX
4acoB
Bun yuebHoit paboThl 3aounas Gopma
o0OyueHus
3 Kypc

OO0masi Tpy10eMKOCTb 1M CHUILTHHbBI 4/144

(3a4eTHBIX SAMHMI aKaIEMUICCKIX YacOB)

KonTakTHasi pa6oTa ¢ npenogaBarejiem: 20
3aHATHUS JIEKIIUOHHOTO THIIA 8
3aHATHUS CEMUHAPCKOTO THUIIA, B T.4.

CEeMMHapbl, MPAKTUYECKUE 3aHATUS (B TOM YHCIE MpaKTHYecKas 4 (2)

MOATOTOBKA)

71a00paTOpHBIE PabOTHI 8 (4)
KkypcoBoe npoexktupoBanue (KP wmm KIT) -
KCP
JpyTUE BHIIBI KOHTAKTHOHN paboThHI

CamocrosiTesbHast padora 115

®opma Tekyuiero kourpoJs (Kp, pedepar, PI'P, acce) 3Kp

®opma npome:kyTouHoii arrecranum (KP, KIT , 3auer, sx3ameH) Ok3amen (9)

* MecTo AUCHMIUTHHBI GYET YIHTBIBATHCS TIPH 3anoTHeHnn Tabmuisl 1 B [puioxkennn 1 (DOHI OIEHOTHBIX
CpEJICTB)



4. Conep:kaHue TMCUUILIHHBI

4.1. Pa3gesnl AMCHUAILIMHLI U BUABI 3aHATHH
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1 OCHOBHBIE YpaBHEHUS 2 1 2 o5 ITK-1, [1K-1.4
TEIUTONIePEHOCa. I1K-3 [1K-3.4
2 TeronpoBOIHOCTb B 2 1 5 30
TBEPIOM TeJIe.
KonBekTuBHbBIN 2 2
3 TEII000OMEH IpU 1 30
JTAMAHAPHOM PEKUME
TEUEHUS.
KonBekTuBHBIN 2 2
4 TEII000MEH IpH 1 30
TypOyJIE€HTHOM pEXUME
TEUEHUS.
UTOT'O 8 4 8 115
4.2. 3aHATHS JEeKIMOHHOTO TUIA
Ne
pazaena HaunmeHnoBanue Tembl O6vem, |HHOBanmoHHas
TUCITUATIITAH U KpaTKoe CO/Iep KaHNe 3aHATUS aKaJl. yachl dbopma

bI

OcHognbie ypasHenus menionepenoca.
Tennoduznueckne cBONWCTBA KUIKOCTEH U Ta30B.
OCHOBHBIE 3aKOHBI COXPaHEHUS B KIIACCUYECKOU
1 MEXaHMKe. 3aKOH COXPAaHEHUs 3HEpTUu. Buasl sHEpruu. 2 JIB
3akoH Pypre. YpaBHenue HproToHa 1u1s pacuera
TerooTAa4uu. TernnooOMeHHbIe yCTpoiicTBa B
XUMHUYECKOM 000py1oBaHUU. THIIBI TEMII00OMEHHUKOB.

Tennonposoonocms 6 meepoom mee.
YpaBHEeHHE TEIUIONPOBOAHOCTH. be3pa3zmepnas (opma
ypaBHeHus. OCHOBHBIC YHCIa 1T0A00us. By pacyeTHBIX

3aBUCUMOCTEH IS HEeCTallMOHAPHBIX 3ajay.
2 CranuoHapHass  TEILIONPOBOJHOCTH.  TepMmMuueckoe 2 JIB
CONPOTHBIIGHUE  CTEHKHM  TpyObl.  Tepmuueckoe

COTMPOTUBIICHWE  MHOTOCIIOMHOW  CTEHKH  TpYOBI.
Kputnueckuit cnmoit m3omsiuuu. Pacyer kosdduimenta
TEIUIONEpeayl  MOTOKOB Tra3a WM  KHJIKOCTEH,




Ne
paszzaena HaumeHnoBanue tembl O60bveM, |HHOBarmoHHas
JUCLUIUIAH U KPaTKO€ COJIepKaHUe 3aHATHS aKaJ. 4acel dopma
bl
pa3AeIeHHbIX CTEHKON TPYOBI.
Koneekmuenwliit meniooomen npu J1aMUHADHOM JIB
pesrcume meuenusn
VYpaBHeHue KOHBEKTHBHOT'O TEII000MeHa.
3 be3spazmepnas ¢opma ypaBHeHUs. OCHOBHbIE YHCIIA 2
nonodust. Bupa pacuetHslx 3aBUcHMOCTEH. Pemienus
Hyccenbra 3amaum o TemnooOMeHe B TpyOe U IpH
IUICHOYHOM TEUYCHHMH SKUIKOCTH. TemnooOMeH mpH
KOHJIEHCAIlUY napa.
Koneexkmuenulit meniooomen npu mypoyneHmHuom JIB
pesrcume meuenus
4 Tennoo6men B TpyOax u kaHanax. [lonyamnupudeckas 2
Teopus TypOYJIEHTHOTrO TemI000MeHa. Y paBHEHUS JUIs
pacdera KO3 PHUIUEHTOB TEIUIOOTIAYH ITPH IICHOYHOM
TEYEHUH M KOHJICHCAIlUY napa
4.3. 3aHATHS CEMHHAPCKOI0 THIIA
4.3.1. CemuHapbl, NpaKTHYeCKHe 3aHATHSA
O0neM,
Ne aKaJ. 4achl
paszena HaumenoBanue temsl NunoBanmo
JUACLIAILIHA ¥ KPaTKOE COJICPIKAHMUE 3aHATHS B TOM 1MCIIC€ HA | HHast popma
HBI BCEr0 | MPaKTHUYECKYIO
MOJITOTOBKY
1 Pacuer koadurmenta Teronepeaaun 1 MK
yepes3 MIIOCKYI0 U TPyOuaTyro MOBEPXHOCTH.
9 Pacuer KPUTHYECKOT'O auameTpal 4 1 MK
TETUIOU30JISIIUN
Pacuer kodddunmenta TemIoOTAAYH B MK
3 TpyOe M K CBOOOIHO CTEKAroIIeH TIUICHKE 1
NIPY JITAMUHAPHOM PEXUME TCUCHHSI.
Pacuer ko3¢¢uimenta TEIIOOTAAYN MpPU MK
TypOyJeHTHOM pexume B Tpybax. Pacuer
4 koa(durmenta TETIOOTIAYH pu 1 1
My3bIPbKOBOM KHIIEHUHU
4.3.2. JIaGopaTopHbIe 3aHATHA
O0OneM,
Ne aKaJ. 4ackel
paszena HanmenoBanue Temsl ITpume-
U KPaTKOE COJIEPIKaAHHE 3aHATHSI B TOM 9UCIIC HA | yappe
AUCHHTUTAHBI BCETO | MPAKTHYECKYIO
MOJITOTOBKY




Ne
paszerna
JUCLIUIUINHBI

O0OneM,
akKajl. 4achl

HanmenoBanme TeMbI

U KpaTKO€ COJIep>KaHNE 3aHATUS
BCETO

B TOM YHCJIC Ha
MPAKTUYECKYIO
MOATOTOBKY

[Tpume-
yaHue

YuciieHHOe pacueT TerIoPpu3nIeCKuX 5
CBOWCTB JKUJIKOCTEN U ra3on

1

YucaeHHoE pPEIICHUE 3a]a49un )
HGCTaHHOHapHOﬁ TCILIONPOBOAHOCTH

UucneHHbI pacyeT KOdPPHUIUEHTOB 2
TEIJIOOTAA4YH B TIOTOKAaX rasa u
KHUJIKOCTH

YucneHHoe perieHne 3a1a4n 2
Ter1000MeHa Ipu TypOYyJIEHTHOM
PEeKHME TEUSHUH KHUKOCTH B KaHaJIax

4.4. CamocrosiTe/ibHasi padoTa 00y4yaloumxcs

4.4.1. TeMbl KOHTPOJbHBIX BONPOCOB /IJIsl CAMOCTOATEIHLHOT0 H3YYeHH s

Ne
pasnena
JIUCITUIUINHBI

Ilepedyens BOIPOCOB I
CaMOCTOATEIIBHOIO U3y4YEHUs

O0BeM,
aKaJl. 4achl

dopma
KOHTPOJIA

Ocnoenbie ypasnenus menyonepeHocd.

VYpaBHeHHE 3HEPruH. YpaBHEHHE KOHBEKTHBHOI'O
TEIUIOTIEpeHOca. BHyTpeHHHME HCTOYHUKH  (CTOKH)
teriotTel. IlpaBuna crnaxuBanus (yHKUUE YpaBHEHHE
KOHBEKTHBHOTO TEIUIOTIEPEHOCca TMpu  TypOyJIeHTHOM
peKMME TEYCHUS KHUAKOCTH. BekTop TypOyJIeHTHBIX
notokoB Temiotel. KpaeBble ycnoBusa. ['paHudHbIe
YCIIOBHS B 3aa4aX TEILUIONIEPEHOCA.

25

VYcTHBIT onpoc

Tennonpogoonocms 6 meepoom mese.

Meton pa3zeneHus IepeMEeHHbIX NPU PELIeHUH
IIPOCTEUIINX 3a/1a4. PerynspHelii pexum
Terioo0MeHa YucieHHoe pelieHue 3a1aun
HECTallMOHApHOT 0 TerioooMeHa. Ternonepenaya

opebpeHHBIX Tpy0. DPPeKTUBHOCTH OpeOpeHHUSL.
MCTO)II)I HU3MCPCHUA TEIIOMPOBOAHOCTHU )51
TEMIICPATYPOIIPOBOJHOCTH TBEPABIX MaTcpHualioB.
OKClepUMEHTAILHOE — OmpejeliecHne  KodQuimeHra
TCIJI00TAAYH

30

YeTHBIT onpoc

Koneexmuenulii menniooomen npu 1aMuHapHom

|pexcume meueHus

Tennoobmen npu €CTECTBEHHOM KOHBEKIIUH.
Bespasmepnas  ¢opma  ypaBHEHHH  IBIXKCHHS U
temtonepenayn. [Touck Buna pacueTHO 3aBUCUMOCTH.

30

VYeTHBII onpoc

Koneexmuegnuwiii mennooomen
mypoyi1eHmnuom pexcume medenus
TernooOMeH MpU KUMEHUU >KUIKOCTH B OOJIBIIOM

npu

ooveme. Kpusuc xumenumss 1-ro m 2-ro poja.

30

VYcTHBIH OIIpOC




Ne
paszzena
JIUCIIUILINHEI

IlepeueHp BOpoCoOB ISl O0bewM, ®opma
CaMOCTOATCIIBHOI'O U3YYCHUA aKaz. 4yachbl KOHTPOJIA

Kunenue B BepTUKAIBbHBIX TPyOax.
TemmooOMeH ra30XUAKOCTHBIX CMECEH CO CTEHKOM
KaHaja.

4.4.2. KoHTpOJIbHBIE 321aHUS S

KonTponbusie padotsl (Kp) mpemycMoTpeHbl MO KaXAOW TeMe 3aHSATHIl CeMHUHApCKOIro
TUIIA.

3amaHue MO KaxJ0W KOHTPOJIbHOW paboTe BKIOYaeT B cels 3aJadyy U BOIPOCHI,
00YCIJIOBIICHHBIE €€ TTOCTAaHOBKOA.

[IpuMepHbIE BapHaHTHI 3aJJaHUI:

Bapuanr 1
Bonpocut:

1. TTosicaure pu3udeckuii cMbica Kputepus noaooust Hyccenbra.
2. Uro Takoe yzenbHas TEIUIONPOBOJHOCTE? B KakoM 3akoHe OHa SIBIISIETCS KO PHUINESHTOM
IPONOPLUOHAIBHOCTH?

3aoaua:

CranbsHoii IpyToK guamerpoM 50 MM HarpeT 10 temreparypbl 200 °C. Beraucints Bpemst
OXJIAK/IEHHs TPyTKa 10 Temreparypsbl 40 °C, ecin oxJaxIeHne POTEKaeT Ha BO3LyXe,

2
temneparypa koroporo 20 °C, koaddurment rernooraaun cocrasiser 20 Br/(m*-K).

Bapmuanr 2

Bonpocei:
1. TosicauTe GuU3NYECKHil CMBICT KpUTepHst moaoous Bi.
2. Uto Takoe ko3 duiment Terutonepenaun ? B kakoM 3akoHe OH siBIsieTCs KO3 uimeHToM
IPONOPLHUOHATIBHOCTH ?

3aoaua:
Pa3zHocTh TeMIiepaTyp TEIIOHOCUTENIEH Ha BXOJE U BBIXOJE UX U3 TEIJIOOOMEHHHKA COCTABIISIET
cootBercTBeHHO 20 1 80 rpanycos Llenbcus. Beruucnure cpennuii ternosoit Hanop. [Ipu kakom
COOTHOIIIEHUH HAalIOPOB MOYKHO BOCIIOJIb30BAThCSI CpeHE apU(PMETHUECKUM 3HAUEHUEM, €CITU
JIomycTuMasi onmoka pasaa 5%7?

Bapuanr 3.

Bonpocei:
1. IosicuuTe duznyeckuit cMpIct Kputepus moaoous [Ipanaris.
2. Kakue teruiodu3uueckne CBOMCTBA HEOOXOUMBI JIJISl pacdeTa SHTAIBITUU TIEPErpeToro mapa?

3aoaua:

Hacwimennsiii BOAsIHOM map moiaeTcs 1mo Tpyoe J57x3 mist oborpeBa peakTopa. [inHa
Tpy6onposoaa 50 M. Temneparypa mapa — 125 °C. TIpeneOperas nmotepsiMu JaBieHus B TpyOe,
HAWTH, KaKas 0JIs Tapa CKOHACHCUpPYeTCs B TpyOe, eciu pacxoj napa cocrasiset 10 kr/c, a
KO PUITMEHT TEMI00TAaYN K BO3AyXy COCTaBIsET 25 BT/(MZ-C).

® [Iynkramu 4.4.1-4.4.5 packpbiBaeTcsi TeMaTHKa peepaToB, TBOPUECKUX 3axanuii, PI'P, KOHTPOIBHBIX
pabor, acce u T.4 (eciu npeaycmorpeno PITJT).




5. Ilepeyensn y4eOHO-MeTOAN41eCKOro o0ecneuyeHust NJIA
CAMOCTOSITEILHOM PadoThI 00yUAKOIIUXCS M0 AUCHUIIIHHE.

Meroauueckue yka3aHus JJisi 00y4aroIuXcsl 0 OPraHU3alul CaMOCTOSTEIbHOM paboThI
10 JUCHUIUIMHE, BKJIIOYas MEpPeYCHb TEM CaMOCTOSATEIbHOW pPaboThl, (OPMBI TEKYIIEro
KOHTPOJIS 110 JHCLMIUIMHE M TPEOOBAaHUS K HMX BBIIOJHEHUIO Pa3MENICHBI B AJICKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTEIbHOM cpene CII6I'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. (I)OHI[ OLCHOYHBIX CpPEeaACTB /A MNPOBECACHUA HpOMe)lcyTO‘IHOﬁ
arTrecranmmmu

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHATUN TEKYLIET0 KOHTPOJIS
MO3BOJIIET MPEBLICUTH (JOCTUTHYTH) MOPOTOBBIA YPOBEHb («YIOBIETBOPUTEILHO») OCBOCHHS
IIPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHLIUH.

Pe3ynbrarhl NUCUMIUIMHBI CUMUTAKOTCS JOCTUTHYTBIMH, €CIH JUIsl BCEX 3JIEMEHTOB
KOMIIETEHIIMH MPEBbIIIEH (JOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOCHHSI KOMIIETEHIIMY HA IaHHOM
JTarne.

[IpomexyTouHas aTTecTanus 10 AUCLUUIUIMHE NPOBOAUTCS B opMe caauu sk3ameHa. K
claue PK3aMeHa JIOMYCKAIOTCS CTYACHTHI, BHITOJIHUBIINE BCE (POPMBI TEKYIIETO KOHTPOJIS.

IIpu cnade sK3aMeHa CTYIEHT IOJIy4aeT JBa BOIPOCa U3 IEPEYHs BOIIPOCOB, BpeMs
MOJATOTOBKU CTYJEHTa K YCTHOMY OTBETY — 10 45 MuH.

@DOoH/1 OLIEHOUHBIX CPEJICTB M0 AUCHUILIMHE peacTasieH B [Ipunoxennun Ne 1
ITpumep conepxaTeabHON YaCTH HK3aMEHAIlMOHHOr 0 Oniera:
1. VYpaBuenue sHepruu. BuiBoa ypaBHEHHS B HUHTErpajibHON Qopme. PU3HUECKUN CMBICHT
ciaraeMbiX. ICTOYHUKH U CTOKH DHEPIUH.

2. I'panuuHble yCJOBHS TEpPBOTO poJa B 3agadax TerwionepeHoca. [IpuBemute mpumep
IIPUMEHUMOCTH 3TOTO YCJIOBHSL.
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/. IlepeyeHb OCHOBHO W [IONOJIHHUTEJbHON Y4YeOHOH JHMTEpPaATypBhl,
HE00X0AMMOM /151 0CBOCHUSA AMCUMILIMHBI

a) nevYyaTHbIC U3TAHUA:

1. Kacarkun, A. I'. OCHOBHBIE MpPOILIECCHI M ammaparbl XUMHYECKOHW TEXHOJIOTHU:
yuebnuk i By3oB / A. I'. Kacatkun. — M. : Anbsac, 2014. — 752 c.

2. Pomankos, I1. I'. MeTonbl pacyeTa MpoIECCOB M almapaToB XUMHUYECKOW TEXHOJIOTHH
(mpumepsl U 3amaun) [Tekcr]: yueOHOEe mocoOue sl By30B IO HampaBleHHUIO "XuMUYecKas
TEXHOJOTHS U OuorexHojorug" u cren. "Xumuuyeckas texuHonorusa" / I1. I'. Pomankos, B. ®.
®ponos, O. M. ®nuctok. — 3-¢ u3a., ucnp. — CI16.: Xumuznat, 2010. — 543 c.

3. O6muii Kypc IpOLECCOB U alnapaToB XUMUYECKON TEXHOJIOTUU: YUEOHUK ISl By30B
M0 XUMUKO-TEXHOJIOTHYECKUM HarpasieHusM u crerl. / B. I'. Afinmireiin [u ap.]; nox pen. B. T
AliHmTeiHa. 2-e u3n. — M.: @usmarkuura; M.: JIOI'OC. — (HoBast yHuBepcuTeTcKas
oubmoreka). Ku. 1. — 2006. — 888+22 c. Ku. 2. — 2006. — 891-1758 c.

0) 3J1eKTPOHHBIE y4eOHbIe u3ganus’;

4. Ulepounun, A. I'. Tennonepenaua : ydebnoe mocobue / A. I'. llepbunun, B. B.
UYepnsie. — Ilepmp : ITHUITY, 2014. — 138 c. — ISBN 978-5-398-01167-8. — Tekcr :
3JICKTPOHHBIN // JlaHb : ANIEKTPOHHO-OMOIMOTEYHAS cUCTEMa. — URL:
https://e.lanbook.com/book/160756 (nmara obpamenus: 30.09.2021). — Pexum poctyma: 1o
TIOJIITHCKE

8. Ilepeyenr pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM
cetu «AHTEpHET», HEOOXOAUMBIX /IJI51 OCBOCHUS TUCUHUIIIHHBI.

1. yueOHsIii IUIaH, PII/L u y4eOHO-MEeTOIUUECKre MaTepUabl:
http://media.technolog.edu.ru

2. Caiir @enepanbHOH CIyKObl MO MHTEIJIEKTYAIbHOM COOCTBEHHOCTH
(Pocnarent): WNHdopManinoHHO-TIOMCKOBas cucreMa -
http://www1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform
retrieval_system/

3. CrpoutenbHblii ioptan BecbbeToH - Bce 0 CTpOUTENbCTBE M MPOU3BOICTBE
CTPOUTEJBHBIX MaTepHrasoB. - http://www.allbeton.ru/

ANIEKTPOHHO-ONOITMOTEYHBIE CHCTEMBI:
«ONeKTpOHHBIH YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;
«JIanb» https://e.lanbook.com/books/.

9. Meroauuyeckne YykazaHusi st 00y4awiIuxcss IO OCBOEHHUIO
JTUCHHUILINHBI.

Bce Bumer 3aHsaTHii mo guctmiuiiHe «OCHOBBI  TEIUIONEPENaYd B XHUMHYECKOM
000pyIOBaHUU» IPOBOJISATCS B COOTBETCTBUU C TpeOoBaHusMu cienyromux CTII:

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuil. JJaboparopHsie 3aHATHS.
OO6ure TpeGoBaHUS K OPraHU3aIMK U IIPOBEICHHIO.

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

CTO CIIoI'TU 018-2014. KC VYKIB. Bunpl ydeOHbix 3aHatuil. CeMUHapBl H
npakTudeckue 3auaTus. Ooue TpedoBaHUs K OpraHU3alyy U MPOBEICHHUIO.

6 B T.4. 1 MeTogMUeCcKHE rmocooust
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http://www.allbeton.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

CTII CIIGI'TU 048-2009. KC YKB/. Buabl yueOnbix 3anstuil. CamocTosiTenbHast
aHupyemasi padora cryaenton. OOmue TpeGoBaHMs K OPraHU3alUH U IIPOBEICHHIO.

CTII CITI6GI'TU 016-2014. KC YKB/I. ITopsiiok mpoBeieHUs 324€TOB U IK3aMEHOB.

[TnanupoBaHue BpEeMEHH, HEOOXOIMMOTO Ha W3YyYCHHE JAHHOW IUCHUIUIMHBI, JIydIle
BCET0 OCYILECTBIISITh HAa BECh CEMECTp, MPEIyCMaTpUBas NMPH ATOM DPETYISIPHOE MOBTOPEHUE
NPOWCHHOTO MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMH TPAaBHJIBHOW OpraHM3aluu y4eOHOTro Iporecca Ui CTYACHTOB

SABJISIETCSL:
IJTAHOBOCTh B OPTaHU3alUU y4eOHOU paboTHI;
CEpPbE3HOE OTHOUIEHUE K U3YyYEHUIO MaTepuaa;
IMOCTOSIHHBIM CAMOKOHTPOJIb.
Ha 3ansTus CTyAeHT NOMKEH MPUXOAMTH, UMesl Oara)k 3HAHUW U BOIPOCOB IO YKe

M3y4EHHOMY MaTepuainy.

10. Ilepeyenb HHMPOPMANMOHHBIX TEXHOJIOTHd, HMCIOJb3yeMbIX MPH
OCyLIeCTBJIEHHH 00Pa30BaTeIbHOI0 NMPoLecca Mo AUCHUIJIMHE.

10.1. UudopManuoHHbIe TEXHOJIOTHH.

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

YTEHUE JIEKIUN C UCIIOJIb30BAHUEM CIalA-IIPEe3eHTALUM;

yueOHbIe BUJleOMaTepHaIbl:

B3auMo/eiicTBue ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IIporpammMHoe odecneveHue.

Microsoft Office (Microsoft Excel) uau LibreOffice;
[Maker npukaaueix mporpamm MathCad 14.

10.3. Ba3bI 7JaHHBIX U HHGOPMALIMOHHBIE CIPABOYHBIE CHCTEMBI.

1. CHpaBO‘{HO'I/IHq)OpMaLII/IOHHaH cucremMma IorCKa HOPMAaTUBHBIX JAOKYMCHTOB

http://gostrf.com/
2. CrpouTtenbHble HOpMbI 1 ipaBuia - CHUILP®. - http://caun.pd/snip/

11.MartepuajbHO-TEXHUYECKOE OOecneyeHrne OCBOCHHS TUCHMILIMHBI B
Xo0/1e peaju3anuu 00pa3oBaTeJIbHOH MPOrpaMMbl
I[J'I}I BCACHUA JICKIIMOHHBIX W MNPAKTHYCCKUX 3aHITUU HCIOJIB3YCTCA ayAUTOpU:,
000opyI0BaHHAs CPEACTBAMU OPTTEXHUKH, HA 15 MOCaI0YHBIX MECT.

Jns  BBIMONMHEHHS JTa0OpATOPHBIX pabOT HCHONB3YeTCS KOMITBIOTEPHBIA  Kjace,
000pyTOBaHHBIN IEPCOHATLHBIMU KOMITBIOTEPaMH, O0BEAMHEHHBIMH B CETh.

12.0co0eHHOCTH OCBOECHHUSA AUCHHUIIJIMHBI HHBaJIHJIaMHU U JUIAMH C
OIrpaHUH4Y€¢HHBIMH BO3MOKHOCTHAMH 3/I0POBbSI.

JUis WHBaNMIOB M JIML C OrPAaHUYEHHBIMH BO3MOXXHOCTAMH YdeOHBIE IpoIecce

OCYILECTBIISICTCSI B COOTBETCTBHM ¢ [loyioskeHHMeM 00 opraHM3aluu y4eOHOro Iporecca st

00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yTBEPXACHHBIM pekTopoM 28.08.2014 r.
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[Tpunoxenue Ne 1

K paboueii mporpaMme JTUCIUILTAHBI

MoH/1 O1IEHOYHBIX CPEICTB /IJIs MPOBeIeHUsI POMEKYTOUHOM
aTTecTaluM Mo JUucUMILIuHe «OCHOBBI TeIIoNepeaayu B
XUMHYECKOM 000PYy10BAHUMN»

1. IlepeyeHb KOMIETEHIUI ¥ 3TANIOB UX (POPMUPOBAHUSA

Munexc

7
Conepxanue Atan GpopMHpoBaHUS
KOMITETEHIINT

IIK-1 CnocobeH mnpUHUMATHL YydacTHe B padoTrax MmO | IPOMEKYTOUHBIN
COCTABJIEHHI0 HAYYHBIX OTYETOB II0 BbINOJHEHHOMY
3alaHUK0 W BHCAPATH PE3YJIbTAThI I/ICCJ'ICIIOBaHI/Iﬁ u
pa3paboTok B OOJACTH TEXHOJIOTHYECKUX MAallMHaX |
000pyI0BaHUs

MK-3 CriocobeH K CHCTEeMATHYeCKOMY H3Y4YeHHUI0 HayyHO- | IPOMEXKYTOYHBIN
TEXHUYECKOH u NaTeHTHOU uHpOopMaLuy,
0TEeYeCTBEHHOr0 M 3apy0e:XKHOro  ombITa 1O
COOTBETCTBYIOIIEMY NPOQUIII0 NOATOTOBKHU

" JKMpHBIM MIPHGTOM BBIICIACTCS Ta YaCTh KOMIICTECHIIMH, KOTOPas (POPMHPYETCS B XOJAC M3ydeHHs IAHHO
JVCLUIIIAHBI (€CITM KOMIIETEHIUS OCBAaHBACTCS ITOJIHOCTBIO, TO ()ParMEHThI HE BBIJICISIOTCS).

® Jran GopmupoBaHus KOMIETeHIHH BhIOHpaeTcst 1o 1. 2 PIIJI i ydeOGHOMY IuiaHy (HA4YanbHBI — €CITH HET
NPEAMIECTBYIOMNX JUCHUIUINH, WTOTOBBIH — €CIM HET IMOCICIYIOIMX AWCHUIUIMH (WJIM KOMIICTCHIUS He
(opmupyercst B xoze npakTiky wim ['MA), TIpoMeXyTOUHBIH - BCE JpyTrHe)
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2. Iloka3areau u KPUTEPUHA OLNCHUBAHUA KOMIIeTEeHIIUIl Ha PA3TUYHBIX 3Tanax ux (l)OpMHpOBaHI/Iﬂ, mIKaJIa OocHuBaHUuA

Kon u [Tokazarenu Kpurepuit
HANMEHOBAHIIE CchOPMHPOBAHHOCTH OLleHNBAHH YpoBHHU cHOPMUPOBAHHOCTH (OTHICAHNE BBIPAXKEHHOCTH JIECKPUTITOPOB)
WHJUKATOpa (meckpuntopsl)
AOCTHKCHUSA «YyIIOBJIETBOPUTEIIBHO «XOPOLLIO» «OTIINYHO
KOMIICTCHIINN (moporoBsiIif) (cpenumit) (BBICOKMIT)
IIK-1.4 (3H-1) OTBeTHI HA Nmeet oOmee npencrasnenne | Mimeer 3HaHUs 0 HMMeet neTanbHbBIC 3HAHUS
Criocoben 3unaer: TpeboBaHus BOIPOCHI 0 TpeOOBaHMSIX CTAHIAPTOB | TPEOOBAHUAX CTAHAAPTOB K | 0 TPEOOBAHUSAX
COCTABTIATH CTaH/[apTOB K NeNe 1-3 K OOPMIICHHUIO HAYYHBIX | OGOPMIICHUIO HAYIHBIX CTAH/[aPTOB K
Hay4HbIE OTYETHI g?ﬁg‘gﬁe}mm Hay4HBIX OTYETOB OTYETOB, HO C HEKOTOPHIMU | O(OPMIICHUIO HAYIHBIX
110 BHITIONHEHHOMY npoOenamMu OTYETOB.
Sa/1aHHIO (V-1) Brinonuenue Nmeet obmiee nmpencraBieHne | YMeeT CaMOCTOSTEIHHO YMeeT caMOCTOATENbHO U
YmeeT: AHAIM3UPOBATH 71a00paToOpHBIX | 0 Pe3yJIbTaTax (dhopMynupoBath JETaIbHO
pe3yIIbTaThl BBIIOJHEHHBIX | PabOT BBITNOJHEHHBIX YMCIEHHBIX | 000CHOBaHHBIE BHIBOALI 110 | (popMynupoBaTs
YUCJICHHBIX UCCIIEOBAHMI WCCIICIOBAHUM, HO HE BBITNIOJIHEHHBIM PACUETaM, 000CHOBaHHBIC BBIBOJIBI
1 HOpMyIIHPOBATH CHOCOOCH CaMOCTOSITEIIBHO HO C HEKOTOPBIMH 1O BBITTOJTHEHHBIM
000CHOBaHHBIE BBIBOJIBI 110 dbopMynupoBaTh HEA0YETAMU pacueTam
BBIIIOJTHEHHBIM pacie€Tam 000CHOBaHHBIE BBIBOJIBI IO
XAMHUKO- BBITIOJIHCHHBIM pacyeTam
TEXHOJOTHYECKOTO
o0opynoBaHus
(H-1) CocraBinenne | CrniocoGeH COCTaBIIATh CrocobeH COCTaBIISTh CriocobOeH caMOCTOATETEHO
Braneer: HaBbikamMn Hay4YHBIX Hay4HbIC OTYCTHI TOJILKO B HAy4HbIC OTYETHI, HO C COCTaBJIATh HAYYHBIC
COCTaBJICHMS HAyYHBIX OTYETOB IO 001X YepTax HEJI0YEeTaMH U OTYETHI B COOTBETCTBUU
OTHETOB 110 1a00paTOPHBIM HEOOJIBIIUMH CO CTaHapTaMHu.
BBIIIOJTHEHHOMY 33/IaHUTO i OTKIIOHEHHSIMH OT
MPAKTUYECKUM CTaHZApTOB
3aJIaHUSIM
IIK-3.4 (3H-2) OrtBeTHI HA Hmeet O0a3oBbIe HMmMeeT moCTaTOYHO ITOJTHBIC HNmMmeet neTanbHBIC
Croocoben 3uaer: COBpeMeHHbIE BOIIPOCHI MIPEACTABIIEHNS O TEHACHLIUAX | IIPENCTABIIEHUS O TEHIEHUUAX | MPENCTABICHUS O
M3ydaTh TEXHOJIOTUU NeNe 4-54 UHTeHCH(UKAIUN WHTEHCU(DUKAIIH TEHAECHIIUIX
oTeyecTBeHHE 1 | TEVIONEPEHOCa ¢ yIeTOM TETJIONEPEHOCA C YUYETOM TETUIONIEPEHOCA C YIETOM UHTEHCU(DUKALIUK

OTCYCCTBCHHOT'O

OTCYCCTBCHHOT'O U

OTCYCCTBCHHOI'O U

TCILJIOIIECPCHOCA C




3apyOeIKHBIN OITBIT
o
WHTCHCU(PUKAITUU
TEIUIONEPeIadyy B
XAMHYECKUX
TEXHOIOTHAX

3apy0eKHOT0 OMbITa

3apy0eKHOTO OIbITa

3apy0eKHOr0 OMbITa

Y4€TOM OTE4YECTBEHHOTO
1 3apy0EKHOT'O OIbITa

V-2) Bemmonnenue Hmeer obmiee npencTaBnenne | YMeeT BEIOMPATh METOMBI VYMeeT caMOCTOATENBHO
VMeeT: IpoBOAUTH 0030pbI | KOHTPOJIBHBIX 0 3ajlayax TEIJIONEPEHOCa, | pelieHus 3a1a4 BBIOUPATh METO/bL
IIATCHTHOM U HAy4YHO- 3a7aHni HO HE CIocoOeH TEILTONIEPEHOCA, C pemieHns 3a1a4
TEXHUYECKOM JTUTEPATYPbI CaMOCTOSITENLHO BBIOMPAThH HEKOTOPBIMH TOJICKa3KaMu | TEILIONEpEeHoca u
HE00XO0IMMbIE METO/IBI U TperoaaBaTess KOPPEKTHO
obopynosanue HHTEPIPETUPOBATH
[IOJIYYEHHBIE PELICHUS
(H-2) OrtseThl Ha CnocobeH peniaTe 3a1a49u CnocoGeH BBINOIHATE Cnocob6eH caMOCTOATEIBHO
Bnaneer: HaBbIKaMu BOTIPOCBHI TEIJIOIIEPEHOCA TOJIBKO 10 pacueThl TEIIONEPEHOCA B HaXOJINTh ONTUMAIIbHBIC
HCIIOJIb30BAHUS NeNe 4-54 FOTOBBIM AITOPUTMAM U TEXHOJIOTHYECKOM METO/IbI PEIICHHUS 3a/1a4
KOMIIBIOTEPHBIX METOMKAM. 000py10BaHUH TEIIONEPEHOCA

TEXHOJIOTUH IIPH ITIONUCKE
HAy4YHO-TEXHUYECKON
nHbOopMau

[Ikana onenuBanus coorBercTByeT CTO CIIOI TU(TVY):

€CITU 110 TUCLUITIIMHE IPOMEXKYTOUHAs aTTecTalus MPOBOAUTCS B (popMe 3aueTa, TO Pe3yIbTaT OLIEHUBAHMS — «3aUTEHOY, «HE 3aUTEHO;
€ClIi MO JUCUUIUIMHE MPOMEXYTOYHAasl aTTecTallus NpoBOAUTCA B (opme sk3aMeHa M (WJIM) KypcOBOTO IMpoeKTa (paboTel), TO HIKajia
OLICHUBAHUS — OaITbHAS («YIOBICTBOPUTEIBLHOY, «XOPOIIOY, KOTIHIHOY).
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3. TunoBble KOHTPOJIbHBIE 32 JaHUS IJIsl IPOBEAEHUS MPOMEKYTOUHOM aTTeCTaAllMHU.
a) Bompocbl 115l OLEHKH 3HAHMHA, YMEHHIl W HABBIKOB, C(POPMHPOBAHHBIX Y
cryaenTta no komnerenunu IK-1:
1. Crannpapt Ha opopMIICHUE BBIMTYCKHOW KBATU(DHUKAITMOHHON pabOTHI.
2. OcHoBHble TpeOoBaHuUs cTaHgapTa Ha oopmienue otuera no HUP.
3. ConepxaHue OCHOBHBIX pa3zenioB oTdera mo HUP.

0) Bompocbl 115l OLEHKH 3HAHMA, YMEHUIl M HABBIKOB, C(OPMHUPOBAHHBIX Y
cryaenTa no komnerenuuu IK-3:

&

YpaBHEHMs MOJIEKYJISIPHOTO IIEPEHOCA TEIUIOTHI, 3aKOH Dyphe.

VYpaBHEeHHE HEPa3pbIBHOCTHU JAJIS CIJIOUIHBIX CPE.

6. YpaBanenne HaBpe-CTokca i HECKMMAEMOW KHUIKOCTH. DU3MYECKHUIA CMBICI ClIaraeMbIX.
YcnoBue NpUIUInaHus.

7. YpaBHeHue »Hepruu. BpiBox ypaBHeHHs B HHTErpanbHOW (opme. Du3HUYECKHd CMBICT

cylaraeMblx. MICTOUHMKY U CTOKU SHEPTUH.

O061uas nocTaHoOBKa 3a]1a4 TerioooMeHa. HauanbHble U TpaHUYHBIE YCIOBUS.

9. I'paHnyHbIe yCIOBHS IEPBOrO pojia B 3ajJayax TeIIONEpeHoca. YCIOBUE NPUMEHHMOCTH
3TOrO yCIOBHUS.

10.I'pannuHbIe yCIOBUS BTOPOrO pojJa B 33aJadyax TEIIONEPEHOca. Y CIOBUS IPUMEHEHUs 3TOT0
YCIIOBHS.

11.I'pannuHble yCIOBUS TPETHETO POJIa B 3a/la4ax TEIUIONEpeHoca. Y CJI0BUS IPUMEHEHUS 3TOTO
YCIIOBHS.

12.I'pannuHbIe YCIOBUS YETBEPTOro POAA B 3a7ayax TEIJIO- U MAaCCOIIEPEHOCA.

13.TypOyneHTHBII peXUM TeUeHHs KHUIKOCTH. CBsA3b TypOyJIEHTHOH BS3KOCTH U TYpOYJICHTHOU
TEIUIONPOBOAHOCTH.

14 Mopens Ilpanarns st pacuera TypOyleHTHOM Bsi3kocTh. OcoOEHHOCTH —pacuera
TypOyJEHTHON TEIIONPOBOIHOCTH.

15.Pacuer AMHaMUYECKOM CKOPOCTH Yepe3 AUCCHUIALMIO SHEPTHU MTPHU BO3JIEHCTBUN HECKOJIBKUX
HCTOYHHKOB TYpOYJICHTHOCTH.

16.YpaBuenue TennonpoBogHocTH. [IpuBenenue ypaBHeHus k 6e3pazmMepHomy Buay. Kpurepuu
nozo6us Fo u Bi.

17 I'padmueckas ¢opma mpeAcTaBICHUs PELICHUs 3a/lad HECTAllMOHAPHON TETJIONPOBOJIHOCTH.
PeryssipHbIi pesxuM.

18.Pacuer TemoBoro nMoToka uepes MiIoCKyr CTeHKY. TepMuueckoe COpOTUBIEHUE CTEHKH.

19.Pacder TerI0BOro MOTOKA Yepe3 CTeHKY TpyObl. TepMiueckoe COmpoTHBICHNE CTEHKH.

20.KoaddunueHT TerooTjauu 1 Termionepenadn. Y pasaenue HoerotoHa.

21.Pacyer TemIoBOTO MOTOKAa OT OJHOTO TEIUIOHOCHTENS K JIPYroMy 4Yepe3 TUIOCKYIO CTEHKY.
KoaddurmenT remnnonepenayn.

22.Pacyer TEmIOBOrO TOTOKA OT OAHOTO TEIJIOHOCHUTENS K JPYroMy dYepe3 MHOTOCIOWHYIO
Iockyto cTeHky. Koadpunuent Tennonepenaun

23.Pacyer TEmIIOBOrO MOTOKA OT OJHOTO TEIUIOHOCHTEISI K JAPYrOMYy depe3 CTEHKY TPYOBI.
KoaddurmenT remnonepenayn.

24.Pacyer cpeHEro TeMIIepaTypHOTo HAopa Mpy IPSIMOTOYHOM JBMKEHUH TETUIOHOCHTEIICH.

25.Pacuer cpeaHero TemMrepaTypHOro Harmopa npyu NpOTUBOTOYHOM JIBUXKEHHUHU TETIJIOHOCUTEIIEH.

26.Teruton3onsmus TpyO. Pacuer KpUTHUECKOTO CIIOSI H30JISIIINH.

27.YpaBHeHHE KOHBEKTUBHOIO TeriooOMeHa. [lpuBenaenne ypaBHeHUs K Oe3pa3MepHOMY BUY.
Kpurepuu nomnobusi. Kpurepuanbnast popMa pacueTHBIX ypaBHEHUM.

28.TemiooOMEH NpH JJAMMHApPHOM YyCTaHOBUBIIEMcs TeuyeHMH B TpyOe. [loctaHoBka 3amaum.
Kpurepuanbsnas popma ypaBHEHUs.

29.TersiooOOMEH TpH JIAMUHAPHOM YCTAHOBHMBILEMCSI TEUCHHM JKUIKOCTHOW IIJICHKH TI0

BepTuKabHOU cTeHke. [loctanoBka 3agaun. Kpurepuansnas opma ypaBHEHHS.
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30.TeriooOMeH MpH JIaMUHAPHOM YCTAHOBMBIIEMCSI TEUYCHUH B IJIOCKONApPAJIIETLHOM KaHale.
[TocranoBka 3agaun. KputepuanbHas popma ypaBHEHHUS.

31.KOHBEKTHBHBIN TEIUIOOOMEH MPH JIAMUHAPHOM OOTEKaHUH TeJ (BHEUIHSS 3a/1a4a). AHAIOTHS
Peiinonnca.

32.KOHBEKTUBHBIN TEIUIOOOMEH TMpPU CBOOOJHOW KOHBEKIIMM U JIAMHHAPHOM PEXKUME.
®dopmynupoBka 3anad. Kpurepuii Gr, ero ¢pusnyeckuii cMbICI.

33.TermooOMeH MpU KOHAEHCALMK HACBIIICHHOTO Tapa MpU JaMUHAPHOM pPEXHME CTEKaHUS
IUIEHKU KOHJIeHcaTa. BbIBOJI pacueTHOro ypaBHEHHUS.

34.TermooOMeH Npu MPOJOIBHOM OOTEKaHWM TUIACTUHBI. AHanorus PeifHonbaca. YcnoBue ee
IPUMEHUMOCTH

35.IToHsATHE O TEIIOBOM MOrpaHUYHOM clioe. PacueT nokanpHOTro K03 puiimenTa TenaooT1auu.

36.YpaBHEeHHE KOHBEKTUBHOI'O TEIUIONEPEHOCA TPU TYpOyJIEHTHOM PEKUME TEUEHUS KUKOCTH.

37.KOHBEKTUBHBIN TEINIOOOMEH Npu TypOyJIEHTHOM pexuMe B TpyOax, mpu OapOoTaxke, mpu
IUIEHOYHOM TEYEHHUHU KUKOCTH.

38.I1one Temnieparyp BOJIU3U CTEHKH IPU TYPOYJICHTHOM PEKUME TEUCHUS JKUIKOCTH.

39.TenmooOmeH B TpyOe npu TypOYJICHTHOM PEKUME TEUSHUS )KUIKOCTH.

40.TermmooOMeH mpu TypOYJIICHTHOM PEXKUME CTEKAHUS KUJIKOCTHOM IICHKH.

41.TenmoobmMeH B 0apOOTaKHOM anmapare MexkAy CTEHKOW ammapata U Ta30KUIKOCTHON
CMECBIO.

42 . TennooOMeH IIpU TEUEHUH I'a30KUIKOCTHON CMeCH B BEPTUKAJIBLHOM TpyOe.

43.TermooOMeH MpH KUATICHUH KUJIKOCTH B OoJibiiioM o6beme. Kpusuc kunenus 1-oro pona.

44 TennooOMeH NpU KOHJAEHCALIMU HACBIIIEHHOTO Mapa Mpu TypOyJIEHTHOM pEeXUME CTEKaHUs
IUIEHKU KOHJIeHcaTa

45.Meto/ MIIACTUHBI JUI U3MepeHus K03 UIEeHTa TeIIONPOBOHOCTH.

46. Kunienue B Oosibimom oobeme. Kpusuc kunenus 1-oro pona. Kpusuc kunenus 2-oro poja.

47 BnusHue crnocoba HarpeBa (ImapoBOM WM 3JEKTPUYECKUM HArpeBOM) Ha IOBEACHUE
3aBHCUMOCTH MOTOKA OT Teperpena.

48.Kunenne B BepTHKAIBHBIX TpyOax. CTpyKTypa nByx(ha3zHOro MOTOKA MPH KUTICHUH. Y YaCTKU
KUTICHUSL.

49 Ily3pippkoBOe  KumeHue. Kputudeckudd pamuyc Tmy3blppbka. MuHuUManbHas pabora
00pa30BaHus My3bIPHKOB KPUTHUECKOTO JuaMeTpa. OTpBIBHOM JuaMeTp My3bIpbKa.

50.3aBHCHMOCTB TETIOBOTO TIOTOKA OT TEMIIEPATYPHOTO HAopa (KpUBast KATICHHS).

51.XapakTepuCTUKH MapOXKUJKOCTHOTO IOTOKA: MaccoBas M OOBEMHas pacXoJHbIe
apocoJiepKaHusl; MCTUHHOE 00BEMHOE ApOCOIEPKaHNE; CKOPOCTh CKOJIbKEHHUS.

52.BiusiHuEe MacCcOBOTO PacXOJHOTO MAapOCOepKaHus Ha TEIIOOTAa4Y NPH KUIICHUH.

53.Kumnenne omHOGA3HOH KHJKOCTH. 3aBUCHUMOCTh  TEIUIOOTJAYd OT  JaBJIICHUA W
TEINIOPU3NUECKUX CBOWCTB. BnusHMe HemorpeBa KHMIKOCTU. BimsHue ckopoctu
NPUHYTUTETFHON [IUPKYIISIINH KHUIKOCTH.

54.Tem1000MeH NMpH KOHJIEHCALMU HACBHIIEHHOTO Mapa Mpu TypOyJIE€HTHOM PEXHME CTEKaHUs
IUICHKU KOHJIeHcaTa

K sk3ameHy nomyckaroTCsi CTYAEHTHI, BBINOJIHUBIINE BCE (POPMBI TEKYILIETO KOHTPOJIS.
IIpu cnade sKk3aMeHa, CTYIEHT ITOJIYy4aeT iBa BOIIPOCA U3 IIEPEYHs, IIPUBEACHHOTO BBILIIE.
Bpemst moaroToBKM CTyJ€HTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

4. Metoanuyeckue MaTepUajbl IJIA OMNpeesieHUs] MPOLeAypP OLEHUBAHUSI 3HAHUIA,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA /AeATEJbHOCTH, XaPaAKTePU3YKOIIMX 3TAMNbI
(popMupoBaHus KoMIeTEeHIIH.

HpOMC)KYTO‘IHaﬂ arrecrtanuda 10 JUCHUIINIMHE IIPOBOAUTCA B COOTBETCTBUU C

tpeboBanusimu CTII CTO CII6I'TU (TY) 016-2015. KC YKBU. Ilopsaok npoBeAcHHs 3a4€TOB
Y K3aMCHOB.
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