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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 TUCIMILIMHBI

? KoJ MHIMKATOPA MPHCBAMBACTCS PYKOBOIMTENIEM HATPABIICHHS TOATOTOBKH, OTOOPaKAETCS B MATPHILC
KOMITETEHIINH U A0BoAuTCs pazpadborankam PI1J]. [loBTropeHrne KOA0B HHAMKATOPOB JJIsI KOHKPETHOM
KOMIIETEHIINH, peaTn3yeMOH pa3sHBIMH JUCIUIUIMHAMH, HE JOMyCKaeTCs

3 JlecKpHUIITOPBI [IEPEHOCATCS M3 MATPHIIbI KOMIICTCHIIMIT Ge3 CMEHBI (JOPMYITHPOBOK



Jucunminaa «OCHOBBI  TEIIO-MAacCOOOMEHAa B TEXHOJIOTHYECKOM 00OPYHIOBAHHUM»
OTHOCHUTCS K JUCIMIUIMHAM 110 BbIOOpY biioka 1 oOpa3oBatenbHO# porpaMMbl OakaiaBpuaTa u
BXOJIUT B 4YacTh, (POPMHUPYEMYIO ydacTHHKamu obOpaszoBatenbHoro mnporecca (b1.B.J1B.02.02),
u3yJaercs B 5 ceMectpe.

B MeToaMYecKoM I[UIaHE JUCHUILIMHA OMUPACTCS Ha 3JEMCHTHl KOMIICTCHIIHH,
c(OPMHUPOBAHHBIX [TPU U3YUECHUH AUCHUILTHH «Du3ukay, «MaremaTuka.

[TonydeHHbIe B MpoIlecce H3YyYeHHs TUCHUIUIAHBI «OCHOBBI TEILIO-MAacCOOOMEHa B
TEXHOJOTUYECKOM OOOPYIOBaHWUW» 3HAHHS, YMCHUS W HABBIKM HEOOXOIMMBI Ui H3y4CHUS
JMCIHIUTAH TPOQECCHOHATBPHOTO nuKia «MalMHel W ammaparsl Ui MPOLECCOB TEIUIO- H
MaccolepeHoca», ¥  MOrYyT ObITh  HCIIOJIB30BaHbI ~ MPH  BBIIOJIHEHHH  BBITYCKHOM
KBaJTM(PHUKAIIMOHHOI paboTHI.

3. O0beM THCHUILINHEI

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

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) Dk3amen (9)

* MecTo AUCHMIUTHHBI GYIET YIHTBIBATHCS TIPH 3aroTHeHHH Tabnuibl | B [Ipuroxkerun 1 (DOHT OLEHOUHBIX
CpEJICTB)



4. Conep:kaHue TMCUUILIHHBI

4.1. Pa3gesnl AMCHUAILIMHLI U BUABI 3aHATHH
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OCHOBHBIE YpaBHEHUS ITK-1, [1K-1.4
1 2 1 2 25
TEIUTONIePEHOCa. I1K-3 [1K-3.4
TeronpoBOIHOCTb B
2 POBOLH 2 1 2 | 30
TBEPJIOM TEJIE.
KonBekTHUBHBII 2 2
TEII000OMEH IpU
3 | maMuHaApHOM H 1 30
TypOyJIEHTHOM pPEeKUMAX
TEUEHUS
4 OcHOBHbIE YpaBHEHHUS 2 1 2 30
MaccomnepeHoca.
UTOT'O 8 4 8 115
4.2. 3auATHA JEKIMOHHOI0 THIIA
No
pasnena HaumeHnoBaHuE TEMBI O0bem, | MHHOBanMOHHAS
JACTTUTUTAH Y KPaTKOE COJICpIKAHUE 3aHITHS aKaJl. 9achl dbopma

bl

Ocnoenvie ypasnenus menyonepenoca.
Tennoduznyeckue cBOWCTBA KUAKOCTEH U ra30B.
OCHOBHBIE 3aKOHBI COXPAHEHUS B KIIACCUYECKOM
1 MEXaHUKe. 3aKOH COXPaHECHUS SHEPruu. BUpl sHEprum. 2 JIB
3axoH Pypre. YpaBHeHue HproToHa 1151 pacuera
TeII00TAa4YH. TernnooOMeHHbIe YCTPOCTBA B
XUMUYECKOM 000pyI0BaHUU. THUIIBI TETNIOOOMEHHHUKOB.

Tennonposoonocms 6 meepoom mee.
VYpaBHeHHE TeruIonpoBoAHOCTU. be3pazmepnas (opma
ypaBHeHus. OCHOBHBIE YHCIa 10A00us. By pacyeTHBIX

3aBUCUMOCTEH JJIS HCECTAlIlMOHAPHBIX 3aaay.
2 CranuoHapHas  TEIJIONPOBOAHOCTh.  TepMHUUYECKOE 5 1B
CONPOTUBIIEHUE  CTeHKH  TpyoOel.  Tepmuueckoe

CONIPOTHBIIEHUE  MHOTOCJIOMHONH  CTEHKHM  TpPYOBI.
Kputnueckuit cnmoit m3omsumu. Pacuer xosddunuenrta
TEIUIONepeladyd  TOTOKOB  Tra3a WM KUJIKOCTEH,
pa3AeIeHHbIX CTEHKOH TPYOBI.




Ne
paszzaena HaumeHnoBanue tembl O60bveM, |HHOBarmoHHas
JTUCIUIIAH U KpaTKoe Co/Iep KaHne 3aHATUS aKaJl. 4yachl dopma
bl
Konseekmuenwlii mennooomen npu J1aMUHADHOM JIB
pexcume meueHus
VYpaBHeHue KOHBEKTUBHOI'O Ter1oo0MeHa.
3 bespazmepnas ¢opma ypaBHeHUs. OCHOBHBIE 4YHCIIa 5
nmogoOus. Bua pacueTHeIX 3aBHCHMOCTEH. PermeHus
Hyccenbra 3amaum o TemnooOMeHe B TpyOe u IpH
IUICHOYHOM TEYEHUU OSKUIKOCTH. TerooOMeH mpu
KOH/JICHCAIIUHU Tapa.
OcHognbie ypasHeHUus MacconepeHoca. JIB
[lepBpiii 3akoH Duka. Kospduuument mauddysun.
Bropoii 3akoH ®Puka. YpaBHEHHE IBHKECHHS CMECH.
4 YpaBaenue suepruu. Yucno Jlprouca. 2
YpaBHeHHE KOHBEKTUBHOI'O MaccollepeHoca.
Kosddunument maccootnauun. AHaAIOTUS TMPOIECCOB
TePEHOCa MACChI, TETUIOTHI M KOJIMYECTBA JIBUYKCHUS.
4.3. 3aHATHSA CEMHMHAPCKOr0 THNA
4.3.1. CemuHapbl, IPaKTH4YECKUE 3aAHATHSA
O0newm,
Ne aKaJI. 9achl
paznena HauMmeHnoBanue TeMbl WanoBanuo
TMCTIUTUIN ¥ KPaTKOE COJEPKAHUE 3aHATHS B TOM 1HCIC Ha |gpas Gpopma
HBI BCETO | MPaKTHYECKYIO
MOATOTOBKY
1 Pacuer koaddunrenta Temnonepeaaun 1 MK
Yyepe3 IIOCKYI0 M TPyOUaTyro MOBEPXHOCTH.
5 Pacuer KPUTUYECKOTO auameTpal 4 1 MK
TETITON3OJISIIIIT
Pacuer koaddunmenta TemmooTAauud B MK
3 TpyOe W K CBOOOJHO CTeKaromell miueHke| 1
MIPH JIAMHHAPHOM PEXXHME TCUCHUS.
Pacuer kodddunmenToB maccoormaum amus MK
4 Pa3IMYHBIX YCIOBHIA 1 1




4.3.2. JlabopaTopHbIe 3aHATHS

Ne
paszerna
JUCLIUIUINHBI

OO0newm,
aKaJl. 4achl

HanmenoBanme TeMbl

U KpaTKO€ COJIep>KaHNE 3aHATUS
BCETO

B TOM YHCJIE Ha
MPAKTUYECKYIO
IIOATOTOBKY

[Tpume-
yaHue

YuciieHHOe pacueT TerIoPpu3nIeCcKuX 5
CBOWCTB JKUJIKOCTEN U ra3on

1

YucneHnoe PCUICHUC 3a1a49 )
HGCTaHHOHapHOfI TCILIONPOBOJHOCTH

UucneHHbli pacueT KO3QPUIMEHTOB 2
TEIJIOOT/Ia4YM B IOTOKAX Ia3a u
KUJKOCTH

YucneHHOe pelieHne 3a1a4n 2
MaccooOMeHa Mpu TypOyJIEHTHOM
PEeKMME TEUSHUH KHUKOCTH B KaHAJIax

4.4. CamocrosiTe/ibHasi padoTa 00y4yaloumxcs

4.4.1. TeMbl KOHTPOJILHBIX BOIPOCOB VI CAMOCTOSITEJILHOT0 H3y4YeHUs

No
paszena
JIUCHUATLIUHBI

HepequL BOIIPOCOB JIs1
CaMOCTOATCIIBHOI'O U3YYCHUA

O0newM,
aKaj. 4achl

dopma
KOHTPOJIA

OcHoenble YPA6HEHUA mMEnjionepernoca.

YpaBHEeHUE DJHEpPruM. YPAaBHEHHE  KOHBEKTHBHOIO
TEIJIoNepeHoca. BHYTpeHHHME HUCTOYHUKH  (CTOKH)
tertothl. [lpaBwia crinaxuBanus QyHKIHUN YpaBHEHUE
KOHBEKTHBHOT'O TEIUIONEpeHoca Mpu TypOyJIeHTHOM
peKUME TEYEHUs! KUAKOCTU. BekTop TypOyJneHTHBIX
noTokoB Temiotel. KpaeBble ycnoBus. ['panuunbie
YCJIOBHS B 3aJa4ax TEIUIONEPEHOCA.

25

VYeTHbII onpoc

Tennonposoonocms 6 meepoom mee.

Meton pa3zieneHus IEPEMEHHBIX NIPU PELIEHUH
IIPOCTEUIINX 3a/1a4. PerynspHelii pexum
TeroooMeHa YncaeHHoe pelieHne 3a/1auu
HECTallMOHApHOT 0 TeriooomeHa. Teronepenaya

opeOpeHHBIX TPYO. I PeKTUBHOCTH OpeOpeHNs.
MeTO,I[BI HU3MCPCHUA TCIJIOMPOBOAHOCTH n
TEMIICPATYPOIIPOBOJHOCTH TBEPABIX MaTcpuajoB.
OKCIIEpUMEHTAILHOE ~ ONpeAesicHne  KodQuuueHTta
TCIIJIOOTAa4YN

30

YcTHBII onpoc

Koneexkmuenbwtit mennooomen npu iamuHapHom

|pexcume meuenus
Termooomen npu €CTEeCTBEHHOM KOHBEKIIUH.
Bespasmepnas  ¢opma  ypaBHeHHMII ~ JBIKEHUS U

Teruionepenaydn. [lonck Buga pacueTHON 3aBUCUMOCTH.

30

VYcTHBII onpoc




Ne
asnena [lepeuens BOpOCOB 1Jist O6newm, ®dopma
p CaMOCTOSATENIHOTO U3yUYEHUS aKaJl. 4achl KOHTPOJIA
JUCHUTITUHBI
OcnoeHble ypasHenus Macconepenoca.
CredanoBcKkuii TOTOK Macchl. MaccooOMeH Tpr
4 WCTIApEHUH ¥ TIpH KoHieHcarun. OcOOEHHOCTH 30 VYcTHBIN onpoc
IIPOLIECCOM TETUIOMACCONIEPEHOCA TP XUMUYECKUX
peaKIHsIX.

4.4.2. KoHTpOJIbHBIE 321aHUS S

KonTponbasie padotsl (Kp) mpenycMoTpeHbl MO KaXAOW TeMe 3aHATUNA CEMHHAPCKOTO
THIIA.

3amaHue MO KaxJA0HW KOHTPOJIbHOW paboTe BKIOYaeT B cels 3aJadyy U BOMIPOCHI,
00YCIJIOBIICHHBIE €€ TTIOCTAaHOBKOA.

[IpuMepHbIE BapHaHTHI 3aJJaHUI:

Bapuanr 1
Bonpocui:

1. TTosicaure pu3udeckuii cMbica Kputepus noaooust Hyccenbra.
2. Uro Takoe yzenbHas TEIUIONPOBOJHOCTE? B KakoM 3akoHe OHa SIBIISICTCS KOA(PPUIUESHTOM
IPONOPLUOHAIBHOCTH?

3aoaua:

CranbsHoii IpyToK guamerpoM 50 MM Harpet 10 temmeparypbl 200 °C. BeraucianTs Bpems
OXJIAK/IEHHs TPyTKa 10 Temreparypsbl 40 °C, eciu oxJaxIeHne POTEKaeT Ha BO3LyXE,

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

Bapuanr 2

Bonpocwi:
1. [osicauTe GuU3MYECKUil CMBICI KpUTepus monoowus Bi.
2. Yto Takoe ko3 duimeHT Temonepenaun ? B kakoM 3akoHe OH sBIseTCs KO3 puiineHToM
POTIOPIMOHATIBHOCTH ?

3aoaua:
Pa3zHocTh TeMnepaTyp TEMJIOHOCUTENEH Ha BXO/I€ U BBIXOJI€ UX U3 TEIIIO0OMEHHUKA COCTABIISET
cootBeTcTBeHHO 20 1 80 rpanycos Llenscus. Beruucnure cpennuil rennosoi Hanop. IIpu kakom
COOTHOILIEHUH HAIIOPOB MOKHO BOCITIOJIb30BAThCA CpeIHE apu(PMETHUECKUM 3HAUCHHUEM, €CIIU
Joryctumast omuoka pasHa 5%7?

Bapmuanr 3.

Bonpocwi:
1. Iloscuute duznyeckuit cMpici kputepus noaoous [panaris.
2. Kakue teruiopusndeckre CBOHCTBA HEOOXOAMMBI [l pacdyeTa SHTAJIBIIMY IIeperpeToro napa?

3aoaua:
Hacplennsii BosiHON map mogaercs 1no tpyoe J57%3 ninst oborpesa peaktopa. JnunHa
tpy6onposoaa 50 m. Temneparypa napa — 125 °C. [Ipenebperas notepsMu JaBieHus B TPyOe,

® [lynkramu 4.4.1-4.45 packpbiBaeTcsi TeMaTHKa pedepaToB, TBOPUECKUX 3amanmii, PI'P, KOHTPOIBHBIX
pabor, acce u T.4 (eciu npeaycmorpeno PITJT).




HAWTH, KaKas 0JIs Tapa CKOHACHCUpPYeTCs B TpyOe, eciu pacxoj mapa cocrasisier 10 kr/c, a
KO PUITMEHT TEII00TAaYN K BO3AyXy COCTaBIIseT 25 BT/(MZ-C).

5. Ilepeyenn Y4€eOHO-MeTOAUYECKOr0 o0ecrmeueHus IS
CaAMOCTOATEJILHOM PA0OTHI 00yYAIOUIMXCS 10 AU CIUILIHHE.

Metoanyeckue yKkazaHus Jisi 00y4JaromuXcsi 10 OPraHU3aIlKi CaMOCTOSITEIbHON paOoThI
[0 JUCHUIUIMHE, BKIJIIOYAs IIepedYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYILEro
KOHTPOJISl 10 JUCHMIUIMHE W TPeOOBaHHMS K WX BBIMOJHEHUIO pa3MEHICHBI B AIIEKTPOHHON
nH(pOpMaIMOHHO-00Pa30BaATEIHLHOM cpene CIIoI'TU(TY) Ha caire:
http://media.technolog.edu.ru

6. (I)OHII OLCHOYHBIX CpPEACTB /A MNPOBECACHUA l'[pOMe)KyTO‘IHOﬁ
arTrecranmmmu

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYaIOLUIMMCS MEPOIPUIATUH  TEKYLIEro KOHTPOJI
MO3BOJIIET MPEBBICUTH (JIOCTUTHYTH) MOPOTOBBIH YPOBEHb («yIOBJIETBOPUTEIBHO») OCBOCHHS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbTarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUISI BCEX JJIEMEHTOB
KOMIIETEHIIMH MPEBBIIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JaHHOM
JTarne.

[IpomexyTouHas aTTecTauus 10 AUCLUUIUIMHE NPOBOAUTCS B opMe caauu sk3ameHa. K
c/laye HK3aMeHa JIOMYCKaKTCs CTYJCHThI, BBINOJIHUBILINE BCE (POPMBI TEKYIIErO KOHTPOJISL.

IIpu cnade sKk3aMeHa CTYAEHT IOJIy4aeT [Ba BOIPOCA U3 IEPEUHs BOIPOCOB, BpEMs
HOJTrOTOBKU CTY/IEHTa K YCTHOMY OTBETY — J10 45 MUH.

@DOHJ OLIEHOYHBIX CPEJICTB MO AUCHUILIMHE TpeacTasiieH B [Ipunoxenun Ne 1
[Tpumep conepxaTeabHON YaCTH YK3aMEHAILIMOHHOTO OuileTa:
1. VpaBHenue sHepruu. BbiBoj ypaBHeHHs B HHTerpanbHoil (opme. Puszndeckuil cMbICT
cnaraeMbiX. ICTOYHUKH M CTOKH SHEPI'UH.

2. rpaHI/ILIHLIe ycioBusa MTEPBOIO poda B 3aJavdax TEIUIOIIEPCHOCA. HpI/IBe)II/ITe IpumMep
MIPUMEHUMOCTH 3TOr'0 YCIIOBHA.
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/. IlepeyeHb OCHOBHOW H [IONMOJHHUTEJbHON Y4eOHOH JMTEpaTyphbl,
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'. MeTonpl pacueTa mpoIeccoB M anmapaToB XMMHUYECKON 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
TIOJTITHCKE.

8. Ilepeyenr pecypcoB HMHGOPMAIUOHHO-TEJIEKOMMYHHKALIMOHHOM
cetu «AHTEpHET», HEOOXOAUMBIX [IJISl OCBOCHHSI TUCHMILIHHBI.

1. yueOHbIit IIJIaH, PIT/] u y4eOHO-METOINYECKUE MaTepHaIbl:
http://media.technolog.edu.ru

2. Caiit @enepa’dbHOH CIIy)KOBI 10 HMHTEIUICKTYAIBHOW COOCTBEHHOCTH
(Pocnatenr): NupopmainoHHO-IOUCKOBasI cucreMa -
http://www1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform
retrieval_system/

3. Crpoutenpubiid ioptan BecbbeToH - Bce 0 CTPOMTENBCTBE M MPOU3BOJICTBE
CTPOUTENBHBIX MaTepHajoB. - http://www.allbeton.ru/

AIIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
«DNeKTPOHHBIN YnTaIbHBIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;
«Jlanby https://e.lanbook.com/books/.

9. Metoauyeckue YyKa3aHusi I OOy4YalOIIMXCSl 1O OCBOEHHUIO
AUCHHUILINHBI.

Bce Buabl 3aHsaTHi 10 AucuuIuinHe «OCHOBBI TEIIO-MAacCOOOMEHa B TEXHOJIOTMYECKOM
000pyI0BaHNNY TIPOBOJISATCS B COOTBETCTBUHU ¢ TpeboBanusmu cienyromux CTIIT:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOHbIX 3aHsaTHIA. JITaGopaTopHbIe 3aHATHUS.
OO6mue TpeGoBaHUs K OPraHU3alliU U TTPOBEACHHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Bunsl yuebubix 3anstuil. Jlekuwms. OOmue
TpeOOBaHUS;

CTO CIIoI'THU 018-2014. KC VYK/IB. Bunet yuebnbix 3ansTuil. CeMHHapbl H
npakTudeckue 3aHaTus. O0ue TpedoBaHU K OpraHu3aluy U IPOBEICHHUIO.

6 B T.4. 1 MeTogMUeCcKHE rmocooust
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http://www1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval_system/
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 YCIIOBUSIMH TPABWJIBHOW OpraHM3aluu y4eOHOTro Iporecca Ui CTYACHTOB

SABJISIETCSL:
IJTAHOBOCTh B OPTaHU3alUU y4eOHOU paboTHI;
CEpPbE3HOE OTHOUIEHUE K U3YyYEHUIO MaTepuaa;
IMOCTOSIHHBIM CAMOKOHTPOJIb.
Ha 3ansTus CTyAeHT NOJKEH MPUXOAWTH, UMesl Oara)k 3HAHUUW 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 WHBaIMIOB M JIMI C OIPAHUYEHHBIMH BO3MOXKHOCTAMHU Y4eOHbIE HpoIecC

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 mporpamMme JTUCIUILTAHBI

MoH/1 O1IEHOYHBIX CPEICTB /IJIs MPOBeIeHUsI POMEKYTOUHOM
aTTecTaluy no xucuuiinae «OCHOBEBI TEIJIO-MACCO00MeHa B
TE€XHOJIOTHYECKOM 000PYI0BAHUM»

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
TEXHUYECKOI U aTeHTHOU uHpopManuy,
0TEeYeCTBEHHOr0 M 3apy0e:XKHOro  ombITa 1O
COOTBETCTBYIOIIEMY NPOQUIII0 NOATOTOBKHU

" JKMpHBIM MIPHGTOM BBIICIACTCS Ta YaCTh KOMIIETCHIMH, KOTOpas (BOPMHPYETCS B XOJIE M3ydeHHs IAHHOM
JVCIUIIIHHBI (€CITH KOMIIETEHIUS OCBAaUBACTCS ITOJHOCTBIO, TO ()ParMEeHTHI HE BBIACIAIOTCS).

® Dran GopmupoBaHus KOMIETeHIHH BhIOHpaeTcst 1o 1. 2 PIIJI i ydeOGHOMY IuiaHy (HA4YanbHBI — €CITH HET
NPEAIIECTBYIOINX AWUCHUIUINH, WTOTOBBIH — €CIOM HET IMOCICIYIOIMX AWCHUIUIMH (WJIM KOMIICTCHIUS He
(opmupyercst B xoze npakTiky i ['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 4-63 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 3aJaHUSA JIsl IPOBEAeHUS IPOMEKYTOUHOM aTTecTalllu.
a) Bompochl A5 OLEHKM 3HAHMI, YMEHHH M HaBbIKOB, C(OPMHUPOBAHHBIX Yy
cryaenTta nmo komnerenuuu IK-1:
1. Crangapt Ha opopMIICHHE BBITYCKHON KBAIN()UKAMOHHOW PabOTHI.
2. OcHoBHBIE TpeOOBaHMs cTaHAapTa Ha opopmieHue otuera mo HUP.
3. ConeprkaHue OCHOBHBIX pa3zenoB otuera mo HUP.

0) Bompochl A5 OLeHKHM 3HAHMil, YMeHHl M HABBIKOB, CHOPMHMPOBAHHBIX Y
cryaenta no komnerenuuu IK-3:

&

VYpaBHEHMs MOJIEKYJISIPHOTO IIEpeHOca TEIIOThI, 3akoH Dypre.

VYpaBHEeHHE HEPA3PBIBHOCTH ISl CILIOIIHBIX CPE.

6. YpaBuenue Hapbe-Crokca i HecKUMAaeMOM KUIKOCTH. DU3NYECKHI CMBICH ClIaraeMblX.
VYcenoBue npywIMIaHys.

7. YpaBHeHUe sSHepruu. BbIBoJ ypaBHEHHS B HMHTErpalbHON ¢dopme. DPHU3NYECKUIl CMBICHT

ciaraemMbIX. ICTOUHHUKH U CTOKHU 3HEPTHUU.

OO11as mocTaHOBKa 3a/1a4 TerioooMeHa. HauanbHble M rpaHUYHBIE YCIOBUS.

9. I'paHn4HbIC yCIIOBHS MEPBOTO poJia B 3a/Jadyax TEIUIONEpEeHOoca. YCIOBHE NMPUMEHUMOCTH
3TOrO YCJIOBUS.

10.I'pannuHBIe YCIOBHUS BTOPOTO pojJa B 33aJadax TEIUIONEPEHOCA. Y CIOBUS MPUMEHEHHUS 3TOTO
YCIIOBHS.

11.T'pannuHbIE YCIOBUS TPETHErO poJia B 33Ja4ax TEIUIONEpPeHoca. Y CI0BUS IPUMEHEHUS 3TOro
YCIIOBHS.

12.I'pannuHBIC YCIOBHUS YETBEPTOTO POJA B 3a7adax TEIUIO- U MAacCOIIEPEHOCA.

13.TypOyneHTHbII pexuM TeueHus KUAKOCTU. CBsA3b TypOyJIE€HTHOH BS3KOCTU U TYpOYJIEHTHON
TEIIONPOBOAHOCTH.

14 Mopeny Ilpannrns ans  pacuera TypOyneHTHOM Bsizkoctu. OcoOeHHOCTH —pacuera
TypOyJIEHTHON TEIUIONPOBOAHOCTH.

15.Pacuer AMHAMHUYECKO CKOPOCTH Yepe3 JUCCUIMALMIO YIHEPTHH MPU BO3JIEHCTBUU HECKOJIBKUX
UCTOYHUKOB TYpOYJIEHTHOCTH.

16.YpaBuenue TemonpoBoaHocTH. [IpuBenenne ypaBHeHus K 6e3pazmMepHoMy Buay. Kpurepun
nogo6ust Fo u Bi.

17.T'paduueckas popma npeacTaBieHUs PELICHUs 33/7a4 HECTallMOHAPHOM TEIUIONPOBOJAHOCTH.
PeryispHbIil pexuM.

18.Pacder TerIoBOro MoToKa uepes MIOCKYI CTEHKY. TepMIuecKkoe COMPOTHUBICHUE CTEHKH.

19.Pacuer TemioBOro nNoToka uepe3 CTeHKy TpyOsl. TepMuueckoe COnpoTUBIEHUE CTEHKH.

20.KoaddunueHT TeriooTjauu u Teronepenadn. Y pasaenne HerotoHa.

21.Pacyer TemIoOBOrO MOTOKAa OT OJHOTO TEIUIOHOCHTENS K JIPYroMy depe3 IUIOCKYIO CTEHKY.
Koaddunuent rennonepenayn.

22.Pacyer TemIoBOro MOTOKA OT OAHOTO TEIJIOHOCUTENs K JPYroMy 4Yepe3 MHOTOCIOWHYIO
I0CKy0 cTeHKy. KoaddumuenT remionepenaun

23.Pacyer TEmyIOBOro MOTOKAa OT OJHOTO TEIUIOHOCHTENSI K JAPYrOMYy uepe3 CTEHKY TpYOBI.
Koad¢unuent rennonepenayn.

24.Pacyer cpeHero TeMIrepaTypHOro Harnopa npy IpsMOTOYHOM JBM>KEHUH TETIOHOCUTENEH.

25.Pacyer cpegHero TemMrepaTypHOTro Haropa Mmpu MPOTHBOTOYHOM JIBHYKEHHUHU TETITIOHOCHUTEIIEH.

26.Terutonzomnsauus TpyO. Pacuer KpUTHUECKOTO CIIOSI U30JISLIKN.

27.YpaBHeHHE KOHBEKTUBHOTO TerioooMeHa. [IpuBeaeHue ypaBHeHus K 6€3pa3MepHOMY BHIY.
Kpurepuu nonodus. KpurepuanbHast popma pacueTHBIX ypaBHEHUH.

28.TemooOMeH mpu JaMUHAPHOM YCTaHOBHUBIIEMCS TedeHHUU B TpydOe. IlocTtaHoBka 3amaun.

Kpurepuansuas popma ypaBHEHUS.
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29.TersiooOOMEH MpH JIAMUHAPHOM YCTAHOBHMBILEMCS TEUCHHM JKUIKOCTHOW IIJICHKH TI0
BepTUKaIbHOH cTeHke. [locranoBka 3anaun. KpurepuanbHas ¢popma ypaBHEHHUSL.

30.TerutooOMeH mpu JIaMUHAPHOM YCT@HOBHMBILIEMCSI TEUYCHHH B IIOCKONApPAIICTLHOM KaHaJe.
[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 ¢pusnueckuii cMbICI.

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

34.TertooOMeH pu MPOJOIBHOM OOTEKaHWM TUIACTUHBL. AHanorus PeifHonbaca. YcioBue ee
IPUMEHUMOCTH

35.IToHsATHE O TEIIOBOM MOrPAaHUYHOM clioe. PacueT nokanpHOTo K03 puiimenTa TernnooTnaun.

36.YpaBHEeHHE KOHBEKTUBHOI'O TEIUIONEPEHOCa IPU TYpOyJIEHTHOM PEKUME TEUECHUS KUKOCTH.

37.KOHBEKTUBHBIN TEINIOOOMEH HpU TypOyJIEHTHOM pexuMe B TpybOax, mpu OapOoTaxe, MpH
IUIEHOYHOM TEUEHHUHU KUKOCTH.

38.11one Temrnieparyp BOJIU3U CTEHKH IIPU TYPOYJICHTHOM PEKUME TEUCHUS JKUIKOCTH.

39.Tenmoo6meH B TpyOe nipu TypOYJICHTHOM PEKUME TEUSHUS )KUIKOCTH.

40.TermmooOMeH mpu TypOYJIICHTHOM PEXUME CTEKAHUS KUJIKOCTHOM IJICHKH.

41.TenmooOmMeH B 0apOOTaKHOM amnmapare Mexay CTEHKOH ammapata W ra30KUIKOCTHON
CMECBIO.

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

43.Tertoo0OMeH MpH KUATICHUH KUJIKOCTH B OoJibiiioM oObeme. Kpusuc kunenus 1-oro pona.

44 TennooOMeH NMpU KOHJAEHCALIMU HACBIIIEHHOTO Mapa Npu TypOyJIEHTHOM pEeXUME CTEKaHUS
IUICHKU KOHJIeHcaTa

45.MeTo/ MIIACTUHBI JUI U3MepeHus K03 UIEeHTa TeIIONPOBOHOCTH.

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

47 BnusHue cnocoba HarpeBa (HapoBOM WM DJIEKTPUYECKHMM HArpeBOM) Ha IIOBEJIEHUE
3aBUCUMOCTH TIOTOKA OT IIEPErPeEBa.

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

49 Ily3pippkoBOe  KHreHue. Kputudeckudd pamuyc Tmy3blppbka. MuHUManbHas pabora
00pa30BaHus My3bIPHKOB KPUTHUECKOT0 JuaMeTpa. OTphIBHOM JuaMeTp My3bIpbKa.

50.3aBHCHMOCTB TETIOBOTO MIOTOKA OT TEMIIEPATYPHOTO HAropa (KpUBast KUTICHHS).

51.XapakTepuCTUKH MapOXKUJKOCTHOTO IMOTOKA: MaccoBass M OOBEMHas pacXoJHbIe
napocoJiepKaHusl; MCTUHHOE 00BEMHOE ApOCOIEPIKaHNE; CKOPOCTh CKOJIBKEHHUS.

52.BnusiHre MacCOBOT0 PacxXoJHOT'0 MapOCOAEpKaHus Ha TeIJIO0TIauy PH KUIIEHUH.

53.Kumnenne omHOGA3HOH KHJIKOCTH. 3aBUCHUMOCTh  TEIUIOOTJAYd OT  JABJIICHUSA W
TEINIOPU3NUECKUX CBOWCTB. BnusHue HemorpeBa KHMIKOCTU. BimsHue ckopoctu
NPUHYTUTETHHON ITUPKYIISIIAH KUIKOCTH.

54.Tem1000MeH NMpH KOHJIEHCALMU HACHIIEHHOTO Mapa Npu TypOyJIE€HTHOM PEXHME CTEKaHUS
IJICHKU KOHJIEHCaTa.

55.11Tepsbiit 3akoH Puka. Koapduuuent muddysuu.

56.Btopoii 3akon ®uka.

57.YpaBHeHUE IBUKEHUS CMECH.

58.Ypasuenue sueprun. Yucno Jlpronca.

59.YpaBHeHnEe KOHBEKTUBHOT'O MacCONEepPeHOca.

60.Koadumment maccootnaun. AHAIOTHUS MPOIIECCOB IEPEHOCA MACCHI, TEIJIOTHI U KOJIMYECTBA
JIBYDKEHUS.

61.CredaHoBCKHIT TOTOK MacCHI.

62.MaccooOMeH Npy UCTIapEHHUH 1 TTPU KOHJICHCALHH.

63.0OCco0EHHOCTH TIPOIIECCOM TETIOMACCOTIEPEHOCA MPU XUMUYECKUX PEAKITHSIX.
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K sK3amMeHy JOMyCKarOTCsl CTYJCHTHI, BBHIOJHUBIINE BCe (POPMBI TEKYILEro KOHTPOJIS.
ITpu cnade sK3aMeHa CTYIEHT IOJIy4aeT JBa BOIPOCA U3 IIEPEYHs], IPUBEACHHOTO BBIIIE.
Bpems noaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

4. Metoanueckue MaTepuajbl 1Js ONpedeieHUs NMPoOUeAypP OLEHUBAHUS 3HAHWIA,
YMeHHUil, HABbIKOB U (WIH) ONbITA AeSATEJbHOCTH, XaPAKTEPHU3YIOIIUX 3TAMNbI
(¢popMupoBanus KoMNeTeHIH.

HpOMe)KYTO‘IHaSI arrecrtanud 10 JUCHUIUIMHE MTPOBOAUTCA B COOTBCTCTBUU C

tpeboBanusmu CTIT CTO CITIOI'TU (TVY) 016-2015. KC YKB/I. [Topsaok mpoBeaeHUs 3a4€TOB
Y 9K3aMCHOB.
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