MMHOBPHAYKH POCCHUHA
®EJIEPAJILHOE F'OCYJIAPCTBEHHOE BIOJIKETHOE OBPA30BATEJILHOE YUPEX/IEHUE
BBICIIIETO OBPA3OBAHNS

«BEJIT'OPOJICKUIL TOCYJAPCTBEHHBIN
TEXHOJIOTMYECKHAHN YHUBEPCUTET um. B.I.IIYXOBA»
(BI'TY um. B.I'. lllyxoBa)

/N TBEPKIAIQ
Hapekrop uncrutyra X TU

| fl B A HaBnenko

« 16y ampesis /200 r.

PABOYAS ITPOT'PAMMA
AUCHUIIMHBI (MOIYJIs1)

TerutoBbIe TPOLECCHI B XUMUYECKON TEXHOJIOTUU

HaIlpaBJICHHE MOATOTOBKH (creruaibHoCTh): 18.03.02 «DHepro- u
pecypcocOeperaroiiye mpouecchl B XUMUYECKON TEXHOIOTUH, HEPTEXUMHUU U
OMOTEXHOJIOTUM»

HanpasnenHocTs nporpaMmmsl (poduiib, crieuain3anms):

TennoBbie MPOLIECCHI B XUMUYECKON TEXHOJIOTUHU

PaHI/IOHaJ'IBHOC HCIIOJBb30BaAHUC MATCPHUAIbHBIX U OQHEPICTUUCCKUX PECYPCOB B
XMMHUYECKOM TEXHOJIOTUH BsSDKYIIMX MAaTCpHUAJIOB

Kpanuduxanus

OaxanaBp

dopma 00yueHust

O4yHas

HNucrutyT: CTpOUTENHEHOTO MaTEPUATIOBEACHHS U TEXHOC(HEPHON
0€30MacCHOCTH

Ka(l)eupa: TexHOonoruM EeMeHTa 1 KOMIO3UIMOHHBIX MaTCpHruaIOB

benropon — 2015



PaGouyast mporpamma cocTaBieHa Ha OCHOBaHUM TPeOOBaHMIA:

= @enepa’dbHOr0 rOCYJAapCTBEHHOIO 00pa30BaTENBbHOTO  CTaHAAapTa
BBICIIIET0 O0O0pa3oBaHWs MO HampapieHuto mnoaroroBku 18.03.02 Duepro- u
pecypcocoOeperaronye MNpouecchl B XUMUYECKOM TEXHOJIOTHHM, HEPTEXUMUU U
ouotexHoJoruu (ypoBeHb OakanaBpuata), yTBepxaeHHoro [Ipukazom MuHuCTEpCTBa
obOpazoBanus u Hayku Poccuiickoii penepamuu ot 12 mapta 2015 1., Ne 227,

* mana yueOHoro npouecca BI'TY um. B.I'. llyxoBa, BBEAGHHOTO B
nericteue B 2015 rony.

CocraButens (COCTaBUTENN): KaHI. TEXH. Hayk, W (JI.C.

[I{enoxoBa)

Pabouas mporpamMma corjiacoBaHa ¢ BhIITycKaroliei kadeapoi
TexHOI0THY 1IEMEHTa U KOMITO3UIIMOHHBIX MaTepHasIOB

3aBenyromuii kKaheapou: 1-p TEXH. HayK, mpod. [//( (1. H. bopucos)

« 14 » ampens 2015T.

Pabouas mporpamma oOcyxeHa Ha 3aceaHuu KadeIpsol

« 14 » anpens 2015 r., npotokos Ne 10

3aBenyromuii kadeapoi: 1.1.H., mpod. ‘?Zé (1. H. bopucos)

Pabouas mporpamMmma ogo0peHa METOUIECKON KOMUCCHUEH HHCTUTYTA

« 15 » anpens 2015 r., npotokon Ne 8

[Ipencenarens (JI.A. ITopoxHIOK)

3aBenytouii kadeapoi: 1.1.H., mpod. (1. H. bopucos)




1. INTAHUPYEMBIE PE3YJIBTATHI OGYYEHMUS 11O IMCHUIIVIMHE

DopmrpyeMble KOMIETEHITNH TpeOGoBanus K pe3yabTaraM 00ydeHHsI

Ne Kon Komnerenrus
KOMIETEHIINH
Ob6menpodeccnoHanbHbIE
1 [1K-2 CriocoGHOCTD y4acTBOBATh B | 3HATH. 3aKOHOMEPHOCTH MPOTEKAHUS 1

COBepI_HeHCTBOBaHI/II/I TEXHOJIOTHYCCKUX I/IHTGHCI/I(bI/IKaI_[I/II/I TCIJIOBBIX HpOI_IGCCOB
MPOLECCOB C TMO3UIMA SHEPro- U | XUMUYECKON TEXHOJIOTUH.
pecypcocOepeKeHus, MUHMMU3AIN | YMeTh: UCIIOB30BATh MOTyYEHHbBIC
BO3JICHCTBUS HAa OKPY>KAIOIITYIO CpeTy 3HAHMSA B OIICHKE SHEProdPPeKTHBHOCTH
TEXHOJIOTMYECKOT0 TIPOU3BO/ICTBA.
Buaagersb: ciocobamMu CHUKEHUS 3aTpaT
OHEPIUU U CHIPBEBBIX PECYPCOB U
YMEHBIIICHUS] HETaTUBHOTO BIISTHHE
MIPOM3BOICTBA HA OKPYKAIOIIYIO CPEy.

2. MECTO JUCHUILINHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBI

CO,Z[Cp}KaHI/IC AU CIHUITIINHBI OCHOBBIBACTCSA n SABJISICTCS JJOTUYCCKUM
IPOJOJLKCHUEM CICAYIOIUX AUCIUIIINH:

Ne HanmeHoBaHMe TUCIIUTUIMHBI (MOJTYIIS)

1 OOmast u Heopranudeckass xumus (/IBrkeHue Tra30BbIX MOTOKOB. CBOMCTBA TIa30B,
YKUJIKOCTEH U TBEPJBIX TEJI.)

2 Owusnka (/IBrkeHue ra3oBbix MoToKoB. KBanToBast Teopus. CBOCTBA Ia30B, KUAKOCTEH 1
TBEPJIbIX TEN)

3 Marematuka ([uddepeHnmansHoe W HHTErpadbHOe  ucuncienue. Jlorapudmsl
HATypaJIbHbIC U JCCATHUHBIC. [ €COMETPHUS M TPUTOHOMETPHSL. )

Conepkanue JUCHMIUIMHBI CIIYKUT OCHOBOM JUIi HW3YUYEHHS CIEAYIOIINX

JTACIIATUINH:
Ne HaumeHoBaH#e TUCIIUTUIMHBI (MOJTYIIS)
1 Hay4uno-uccnenoBarenbckas padbora
2 DHeprocOepekeHre B MPOU3BOICTBE IIEMEHTA
3 TexHonorust Npou3BOICTBA IIEMEHTA

3. OFBEM JUCIMILJIMHBI
OO1ast TPyA0€MKOCTh JUCIUTLIIMHBI COCTaBIIsIeT 5 3a4. exquamil, 180 gacos.

Bun yueGHOM paboThI Bcero Cemectp
4acoB Ne 5
OO01mast TpyA0€MKOCTh JUCIUTIIINHBI, 4ac 180 180
KonTakTHas padora (aQyANTOPHbIE 3aHATHS), B T.U.: 68 68
JIEKI[HA 34 34
nabopaTopHbBIC 34 34
MIPAKTHYECKHE - -
CamocrosiTesibHasi paboTa CTYACHTOB, B TOM YHCJIe: 112 112
KypcoBoii mpoekT - -
Kypcosast pabota - -
PacuetHo-rpaduueckoe 3amanus 18 18
WuauBuyanbHOe JOMAIIHEE 3aaHNe - -
Jlpyeue 6udvl camocmosmenvHou pabomol 58 58




dopma IpoMeKyTOUHAs ATTECTAIUS
(3ayeT, SK3aMeH)

36

36




4. COAEP KXAHUE JUCHUIIJINHBI
4.1 HaumeHoBaHMe TeM, UX COJIeP:KaHKNE U 00beM
Kypec3 Cemectp 5

OO0beM Ha TEMaTHYECKUM
paszen 1o BuaaM yueOHoOU
Harpy3KH, Jac

Ne HaunmenoBanue paznena
/i (KpaTkoe coJiep:KaHue)

1. Tennoobmen

OcHOBHBIE TOHATHA. TemIOBBIE MPOIECCH B TEXHOJIOTUH | 2 1
IIPOM3BOJCTBA BKYIIUX MarepuanoB. (OCHOBHOE TeIUIO-
TEXHOJIOTUYECKOe 00OpYJOBaHUE B IMPOU3BOJACTBE LIEMEHTA,
U3BECTH, THIICA.

2.  OcHo8HbIE NONOXMCEHUS. meopuu mennioobmena

Buner temioobMmena, ux ¢usndeckas CynHocThb. [loHSTHS 2 2
TGMHepaTypHOI‘O I1OJIA, FpaI[I/IeHTa TeMHepaTyp, IIJIOTHOCTHU
TEIJIOBOr0 MOTOKA. 3aKkoH Dypre.

3.  TennonposoOnocms 8 NIOCKOU U MHOCOCIOUHOU CIEHKAX

Koaddumuent TETJIOTIPOBOHOCTH, TepMuYecKkoe | 2 2 4
COIIPOTHBIICHUE. OKBUBaJIEHTHBIN K03 puneHT
TETJIONPOBOAHOCTH.
4. Tennonepedauu uepe3 NI0CKYI0 U YUTUHOPUHECKYIO CIEHKU
3akon Hreiorona. Kosdduument temnmonepenaun. Meton | 2 4 5)

pacuera  TEIUIONPOBOTHOCTH qepe3 TUTOCKYIO "
[WTHHIPAYECKYIO CTCHKU

5. Konsexmusnwiii menioobmen

3akoH Herorona-Puxmana. OcHoBHbIe nonoxkeHus. [Ipodumu | 2 4 5)
cKopocTed ®  Temmeparyp. Kpurepum TEmioBoro u
THJIPABINYECKOT0 1M0100usl.

6. Ilonsmue u ZM()IDOOMHCZMMU@CKOM Uu menioeom nocpanudHom cioe

OcHoBHble ToHsATUA. Kputnueckoe uucno Peitnonbiaca Re. 2 2
CyliHOCTh SIBJICHUH B KOHBEKTHBHOM TEIIJIOOOMEHE.

7. Tennoobmen U3TTYYEHUEM. Ocrosnvle NOHAMUS U 3A4KOHbL. HS’JZylleHue 2d306.

3akoH [lnanka, Cradana-bonasumana u Kupxroda. Jlyuuctsrit | 2 4 5)
TEIJIOOOMEH MEXAY [BYMs HapaUIeIbHBIMU IUIOCKOCTSIMH.
TemoBele skpanbl. M3nyuenue razos. 3akoH byrepa.

8. Ocnosvl pacuema Menioo0OMeHHbLX annapamoe

OcHOBHbIE MOHSITHS. Pacuer TEIJIO0OMEHHUKOB. | 4 8 10
OmnpeneneHre KOHEYHBIX TEMIEpaTyp TEIJIOHOCUTEIEH.
WuTencudukanus TermiooOMeHa.

9. Tennoobmen 6 c6800600HOM npocmMpaHcmee neyu U annapamos npu obocpese OMKpPbIMOL
HOBEPXHOCU Mamepuand

ITo30oHHBIM TemaoBOM OajmaHc meyd. TeIIOBBIE ITOTOKH. 4 2 4
Mertobl pacuera TeIUIonepe1ayn U3ITyYECHUEM.
KoHBEKTUBHBII TEIIOOOMEH B OATOTOBUTEIHLHON 30HE €YU
MOKpOro cmocoba. DPPEeKTUBHOCTh CIIOCOOOB HABECKH
IEMMHBIX TEIIOOOMEHHHUKOB. Mertob1 pacuera
KOHBEKTHBHOTO TEIJIOOOMEHa BO BpAIIAIONIUXCSA TIeYax,
KJIIMHKEPHBIX 0apabaHHBIX XOJOAMIbHUKAX.

10. Ilomepu mennoguvix azpecamog

OnpezenieHne MoTeph B OKPYKAIOIMIYIO CPEAy MOBEPXHOCTHIO | 2 2
TCIIJIOBBIX allllapaToB. Pa60Ta KOJIOCHUKOBOT'O XOJIOAWJIBbHHUKA




‘ MNEPCTAIIKMBAIOIICTO TUIIA. | | ‘ ‘

11. Bnusinue ko2e3uOHHbIX CEOUCME WIAAMOSE U OMOECIbHbIX KOMHOHEHMO8 HA Menioodmen 6
mel’lJZ006M€HHuKe, ONMUMU3AYUSL 6bICOKOMEMNEPANYPHbLX NPOUECCOE oborcuza KJIIUHKepA.

W3meHeHne CBOWCTB [UIAMOB NPHU  BBICYIIMBAHUU B | 2 8 10
TeJI000OMEHHUKE. BimsHue OTIENpHBIX KOMITIOHEHTOB Ha
KOT€3MOHHbIe CBoicTBa ImIIaMoB. CrekaeMoCTh UIMXT B
3aBUCHMOCTH OT MOJYJIBHBIX XapakTepUCTHK. Bemnmunna
JMaMeTpa TOJIY4aeMBbIX TpaHyJd - KPUTEpUH ONTHMM3ALUU
CIIeKaHUsl KIIMHKEpa.

12. Ilymu noswviwenus cmotikocmu ¢hymepoexu 60 epawjaroueiics nevu

Bun orneymnopa, npuMmensieMoro st GyTepoBKH OTACIBHBIX | 2 2
30H. DopMUpOBaHHE 3aNIMTHONH OOMAa3KW W €€ BIUSHUE Ha
JUTUTENIEHOCTh CIYXOBbI OrHeynmopHo# ¢yrepoBku. BnmsHue
cocTaBa ChIpbA, peKMa CXKHUTaHUA TOILJINBa n
TpaHyJIOMETPUH KIMHKEpa Ha CTOMKOCTh ()YyTEPOBKH.

13. Ocobennocmu ynpasnenus epawaroweiics neuvto npu KIUHKEPHOM NbLICHUU.

[Tpuunnb! 00pa3oBaHMs KIMHKEPHOW MBUIH U KIMHKEPHOTO 2 2 3
nbuteHst. Croco0b! HeAOMYIEHHS KIIMHKEPHOTO TTHUICHHS.

14, ynpaeﬂeﬁue GPGWCUOWQIJCW neyvio npu UCnolb306AHUU MEXHOCEKHbIX KOMNOHKEHRNO6 6 Kavecmee
OONOJIHUMENbHO20 NUMAHUS

Bnusnane JOIIOJIHUTCIIBHOI'O IHWTAHUA II€YU TEXHOI'CHHBIMU 2 1
MpONyKTaMu (IIJTAKH, 30J1bI) Ha TEIJIO- WU MacCOOOMEH IO
30HAM II€4d, TpPaHYJIOMETpUU KIMHKepa. M3meHeHue
YIIETBHOTO pacxoJia TOIUINBA.

15. Ocobennocmu ynpasnenus neuvio npu 8600e 6b120parOWUX 000AB0K COBMECMHO C CbIPbEeBbIMU
KOMHOHEHmamu

Brnusnune JOIIOJIHUTCIIbHOI'O IHWUTAHUA II€YU TEXHOI'CHHBIMU 2 2
MpONyKTaMu (IIJTAKH, 30JIbI) Ha TEIJIO- MU MacCOOOMEH IO
30HaM Iieud. MI3MeHnenue YACJIBHOT'O pacxoJia TOIJIMBaA.

BCEI'O | 34 34 58

4.2. Conep:kaHue J1a00paTOPHBIX 3aHATHI

No HanmenoBanue Tema mabopaTopHOTO 3aHATHUS K-Bo | K-BO
n/m paszena qUCIHUILINHBI 4acoB | YacoB
CPC
cemectp Nod
1 | TenonpoBOAHOCTH B IJIOCKOM U TermmooOmeH 2 2
MHOTOCJIOMHOM CTEHKaX TETUIONPOBOIHOCTBIO.
2 | Tennonepenayu yepes MIOCKYIO U Termmonepenava uepes Kopiyc 4 4
[WIAHIPUYECKYIO CTCHKH TEIUI00OMEHHOTO arnmnapara.
3 | KouBeKkTHBHBII TETIIO00OMEH KoHBeKTUBHBIN Te1000MEH B 4 4

KJIIMHKEPHBIX XOJOAHIBHUKAX U
00’KUTOBBIX aIaparax.

4 | Temoobmen u3nydeHueM. OCHOBHBIE TeriooOMeH B cCBOOOTHOM 4 4
IIOHATHUA U 3aKOHBI. I/I3J1yquHe ra30B. TMCYHOM MPOCTPAHCTBC.

5 | OcHOBBI pacueTa TeImI000MEHHBIX OnpeneneHue pazMepa neuu 4 4
anrmaparoB MOKpPOT0 criocoba 3aJaHHOM

MMPpOU3BOANTCIILHOCTH.




6 | OcHOBHI pacuera TermI000MEHHBIX [TepeBon meun MOKpOTO criocoda 4 4
anmaparoB Ha KOMOWHUPOBAHHBIH C
YCTaHOBKOW BHYTPUIIEYHOTO WU
3aIeyHOT0 CYCIEH3HOHHOTO
TEM1000MEHHUK.
8 | TermooOMeH B cBOOOTHOM Amnanu3 paOoThl Bpaliaromencs 2 2
MIPOCTPAHCTBE MEYH U anmnapaToB Mpu €YU 10 COCTaBY OTXOMASIINX
00orpeBe OTKPBITONW MOBEPXHOCTH ra3oB.
MaTepuana
9 | OcobeHHOCTH YIIpaBICHUS TemomaccooOMeH B 30He 2 2
BpalllaloIIeNCs MeYblo MpU CIIEKaHMS BpAIIAIOIIEHCS TTeUn
KIIMHKEPHOM TBUICHUU MIPY KIIMHKEPHOM TTBUICHHH.
10 | Bansgane KOre3uoHHBIX CBOHCTB Pacuer nienHoit 3aBeckl mpu 8 8
[IJIAMOB M OTACIBHBIX KOMIIOHEHTOB Ha | 3aJJaHHBIX CBOMCTBAX IIIama.
TEIJI0- U MacCOOOMEH B
TEII000MEHHHKE, ONMTHMH3AIHS
BBICOKOTEMIIEPATYPHBIX MPOLIECCOB
00KHra KIMHKEpa
UTOTO | 34 34
5. ®OHJ OHEHOYHbBIX CPEACTB JJIs1 HIPOBEJIEHUS TEKYHIEI'O
KOHTPOJISA YCIIEBAEMOCTMU, IMPOMEXYTOYHON
ATTECTAIIUUA 110 U'TOI'AM OCBOEHMA IUCIHHATIJIMHBI
5.1. IlepevyeHb KOHTPOJILHBIX BONPOCOB (TUMOBBIX 3a1aHUI1)
HaunmenoBanune Copeprkanue BOPOCOB (TUIMOBBIX 33JaHUI)
Ne paszaena TUCIUILITAHbBI
/1
1 OCHOBHBIE TIOJIOKEHUS 1. Bunpr Termooomena, nx pusudeckas CynHoOCTb.
TEOpUU TETIO0OMEHa 2. Urto Takoe TemreparypHoe mnose?
3. JlaTb onpenenenue MmiIOTHOCTU TEIIOBOTO MOTOKA.
4. 3akoH Dypee.
2 TemnonpoBoIHOCTH B S. Uro takoe ko3¢ GuimenT rerionpoBogHoctr? Exunuma
IJIOCKOW U MHOTOCJIOMHOM | U3BMEPEHUS.
CTEHKax 6. OT KaKuX MapaMeTpoB 3aBUCUT KOAHOHUITHECHT
TETIONPOBOHOCTH TBEPBIX TEI?
3 Tennonepenaua uepes 7. Pacuernas gpopmyiia cranimoHapHOTo mpoliecca
IUIOCKYIO U TerIonepe1auu
[UIMHJIPAYECKYIO CTeHKH | 8. Tepmuueckoe cOnpoTUBICHUE
0. Jlatb onpenenenue Temonepesaun
4 KonBekTHBHBIN 10. OxapakTepu30BaTh OCHOBHBIE PEKUMBI TEUEHUS
TEIUI000OMEH JKUIKOCTEN
11.  Kos¢ddumument temnooTnaun: onpeneneHne, eaMHINa
u3MepeHusi, pu3nveckas CylmHOCTh
12.  OcHoBBI TeOpUU TOJOOUS, KPUTEPUH U KOHCTAHTHI
nmoxoous
5 TenmooOmen 13.  3akon Ilnanka.
U3IIY9CHUEM. 14. 3akon Credana-bonbiMana mpuMEHUTEIBHO K

H3JTy4YCHUIO I'a30B




6 OcHOBHI pacuera 15. [TapameTpsl, XapaKTEePHU3YIOITUE IICITHBIC 3aBECHI
TEII000MEHHBIX 16. OnTumusanus Temio- 1 MaccooOMeHa B
anmnaparoB TEMI000MEHHUKAX
17.  ArperupyemMocTb HuIaMOB. BiusiHuE OTAEIBHBIX
CBIPHEBBIX KOMIIOHEHTOB Ha KOT€3MOHHBIE CBOMCTBA INTAMOB
18.  HureHcudukaiys TeriooOMeHa B ropsiueid 4acTH rnedu
TEMI000MEHHBIX YCTPOUCTB
19.  CnocoOsbl HaBecku 1ieniell. Bnusiaue puznueckux
CBOMCTB IIUTAMOB Ha MOA00p crioco0a HaBECKH
20.  HM3meHeHue (pU3NYECKUX CBOIMCTB CHIPHEBBIX IIAMOB B
MIPOLIECCE CYIIKU
7 TemooOMeH B 21.  PacxomHbIe CTaThH TEILIOBOTO OallaHca MevHu.
CBOOOJTHOM TIPOCTPAHCTBE | 22. [TyTn sKOHOMHU TOTIMBA
[I€YU U anmnaparoB IIpU 23. Poib moreps TemuIa B ropsguel 4aCTH BPAILAIOIICCs
000rpeBe OTKPHITOM ey
MOBEpXHOCTH MaTepuana | 24.  Onrtummsanwsi paboThI BPAIIAIOIIUXCS MMeUeH, KakK
TEIJIOTEXHUYECKOT0 arperarta
25.  OnTtumuzanus paboThI eUeH ¢ UCTIONb30BaHUEM
aHaJIM3a OTXOMSIINX ra30B
8 [ToTepu TemnoBbIx 26.  IlyTu CHWKEHHUS MOTEPh TEIIa B OKPYKAIOIIYIO CpeIy
arperaroB 27.  OcCHOBBI yIpaBJI€HHS KOJIOCHUKOBBIM XOJIOAUIbHUKOM.
[TapameTpsl paboTHI
28.  OnTtumuzanus paboThl peKynepaTopHOTO
XOJIOAVIIbHUKA.
29.  KoHCTpyKTHBHBIE OCOOCHHOCTH MOJICPHHU3AINHI
XOJIOTUIIEHUKA
9 [Tyt moBwIIEHUS 30.  Orueynopsl, mpuMeHsieMbIe 7151 GYTEPOBKHU TIeUYeH 1
CTOUKOCTH ()YyTEPOBKHU BO | XOJOAMILHUKOB
BpaIlaroieics meun 31.  Ilytu noBbImIeHHUs] CTOUKOCTH (PYyTEPOBKH BO
BpALLIAIOLIEHCS €YU
32.  ®opmupoBaHWHE 3aMUTHON 0OMAa3KH U €€ BIUSHHUE Ha
JUITATEIBHOCTD CIIYKOBI OTHEYNOPHOH (PyTepOBKH
10 | OcobGennoctu 33. [TpuunaBl 00pa30BaHUs KIMHKEPHOHN MBLTH 1
yIpaBICHUS KIIMHKEPHOTO TTHUICHUS.
BpaIaroeics MeYbio 34. CriocoObI IpeIoTBpAICHUS U yCTPAHEHUS KITMHKEPHOTO
IpH KIMHKEPHOM MBUTICHUS
MBUICHUH 35. TennomaccooOMeH B 30HE CIIEKaHUS TP KITMHKEPHOM
MBUICHUU
36. CriocoObI HETONYIIEHUS U YCTPAHCHUS KIIMHKEPHOTO
MBUICHUS
11 | Vopasnenue 37.  YmpapneHue Mmeyblo NPy UCIOJIB30BAHUN TEXHOTEHHBIX
Bpawaroeics MeYbl0 | KOMIIOHEHTOB B KAYECTBE JIOTIOJHUTEILHOTO MMUTAHUS
npu WCIIOIh30BaHNH | 38. OcobeHHOCTH yIIpaBICHUS TIEYbIO MPU BBOJIE
TEXHOTCHHBIX BBITOPAOIINX T00aBOK B IITAM
KOMIIOHEHTOB B KayecTBE
JOTIOTHUTEITLHOTO
MUTaHUS

5.2. IlepeyeHb TeM KYPCOBBIX IPOEKTOB, KYPCOBBIX padoT,
HX KpaTKoe coJepsKaHue U 00beM.

IInanom ne npedycmompenuvl.




5.3. IlepeyeHb MHANBUAYAJBHBIX JOMALIHUX 32aHMIA,
pacyeTHO-rpagUuYeCcKUX 3aJaHUIM.

L]env: 3akpenuTh NPaKTUUYECKUE HABBIKU Kypca

Cmpykmypa: 3aJaHue, TEOPETUYECKHE CBEICHHUSA, pacdeTHble (HOpMyJibl, pe3ylbTaThl pacueTa B
AJIEKTPOHHOM BHJE, Tpaduueckoe NpeACTaBICHUE 3aBUCUMOCTEH M CXEM, BBIBOJBI, PACUETHO-
rpadu4eckoe 3aJjaHie B IEYaTHOM M JIEKTPOHHOM BUAX.

TeMbl pacueTHO-TPaQUYECKUX 3aTaHU I

[TpoexTHpoBaHWE KOMILIEKCA BHYTPUIICUYHBIX TEIUIOOOMEHHBIX YCTPOMCTB.
Omnpenenenne TEIUIOBLIX TOTEPh YYACTKOM KOPITyca Bpamaromeiics neun

Pacuet 3¢ pexkTHBHOCTH TPUMEHEHHUS PA3TUYHBIX BUIOB OTHEYIOPOB (DY TEPOBKHU.
TemnoBoii 3¢ ekt oOpazoBanuss 0OMazKu

Pacder u ontuMu3zarus paboThl KIIMHKEPHBIX XOJIOAUILHHKOB.

agrwnE

5.4. IlepeyeHb KOHTPOJIbHBIX PaloT.

IInanom He npedycmompenvl.

6. OCHOBHASA U JONNOJIHUTEJIbHAA JINTEPATYPA

6.1. IlepeyeHb OCHOBHOM JTUTEPATYPHI
1. Knaccen B.K. Texnomorus u onTuMH3anus IPOU3BOACTBO IleMeHTa (yueOHOe
nocobue). — benropoxa: Mzn-so BI'TY um. B.I'. [llyxosa, 2012. — 308 c.
2. Mapxkos, b. JI. YuebHo-cipaBodHOE mocobue 1o Temionepeaade: yued. mocodue as

CTYJICHTOB BY30B, 0OydJaromuxcs 1o HanpasieHuto "Meramryprus" / b. JI. Mapkos, . B. Tkauyk. -
M. : Temmmorexuuk, 2008. - 80 c.

3. Knaccen B.K., bopucos W.H., ManyiinioB B.E. TexHoreHHble maTepuaibl B
npou3BocTBe eMeHTa.— benaropon: M3a-so BI'TY um. B.I'.IllyxoBa, 2008. — 126 c.
4, [Tpumeps! 1 331249 1O TETIOMAacCOOOMEHY : y4eO. mocobue Jjisi CTy/IeHTOB By30B / B.

C. Jlorunos [u ap.]. - 2-e uzn., ucnp. u goi. - CII6. ; M. ; Kpacnonap : Jlans, 2011. - 256 c.
6.2. IlepeyeHb TONMOJTHUTEIBHOM JIUTEPATYPbI

1. Bpamaromuecst meyu: TEMJIOTEXHUKA, yIpaBlIeHHEe M JKoiorus : cmpas. B 2 kH. / B. T.
Jlucuenko, 5. M. lllenokos, M. I'. Jlageirnues. - M. : Temorexuuk. - 2004. - 687 c.

2. CoBpeMEHHBIE TOPEIOYHbIC YCTPOUCTBA (KOHCTPYKIIMM U TEXHUYECKUE XapaKTEPUCTHUKH) :
crpas. / A. A. BuatoBkuH. - M. : MammHoctpoenue-1, 2001. - 487 c.

3. TemnomaccooOMeH : METOH. yKa3aHHMs K BBIIOJHEHHIO Jal. pabdoOT JUIsl CTYACHTOB
crnenuansHocT 250802 / coct.: U. H. bopucos, JI. C. dypueBa. - benropoa: BI'TY um. B. T.
[yxoBa, 2003. - 29 c.

4. Jlucuenko, B. I'. TormnmBo. PamuwoHanbHOE CKWTaHue, yNpPaBICHHE W TEXHOJOTHYECKOE
UCIIONIb30BaHue : crpaBovHuK : B 3 kH. / B. I'. Jlucuenxo, 5. M. lllenokos, M. I'. Jlaneiruges ; pe.
B. I'. JIucuenko. - M. : Temnorexauk, 2003 — 604 c.

5. Tenmorexnuka : yueOnuk / pea. B. H. Jlykanus. - 4-e usa., ucnp. - M. : Beicmr. mik., 2003. -
671 c.

6. bproxanos, O. H. Termomaccoobmen : yue6. mocodbue / O. H. bproxanos, C. H. IlleBuenko. -



M. : Uzn-Bo ACB, 2005. - 460 ¢

7. Jlucuenko, B.I'. CoBepiieHCTBOBaHWE M MOBBITIICHUE d(PPEKTHBHOCTH SHEPTOTEXHOJIOTHHA 1
IIPOU3BOJICTB (MHTEIPUPOBAHHBIN SHEPro-3KOJIOIMYECKUN aHAIM3: TEOpUs U MPAKTHUKA): B 2-X T. :
moHorpadwus / B. I'. Jlucuenko. - M. : Termorexnuk, 2008 - ., T. 1. - 2008. - 684 c.

8. Termnonepenaua / pen. B. C. Uepenuuuenxko. - Hoocubupck : HI'TY, 2004. - 1981.

9. TertoTeXHUKA M TEIIOTEXHUYECKOE 00OPYIOBaHUE TEXHOJOTHH CTPOU-TEIHHBIX H3CITHA
[Dnextponnslii pecype] / B. B. I'y6apesa. - benropon : BI'TY mm. B. I'. lllyxosa. Y. II : Cymka
TBEPJBIX TUCTIEPCHBIX MaTepuayioB. - 20006. - 1 (auckera) 351, AHCK.

10. Epodees, B. JI. Tennorexnuka: yue6. / B. JI. Epodees, I1. [I. Cemeno, A. C. IIpsxun. - M.:
Axanmemknura, 2006. - 488 c.

10. Texauueckas TepMOJAMHAMUKA U TEIUIONEpeava: yueOHoe mocodue Al HePHEPTeTHIECKUX
cnenuanbHOCcTel By30B / B. B. Hamokun, A. B. BaBu-noB. - 4-¢ usn., crepeorun. - M. : A3-book,
20009. - 469 c.

11. IlpubwiTkoB, U. A. Teoperndeckue ocHOBHI TeruioTeXHUKHU : yued. / U. A. Ilpubsitkos, U.
A. JleBunkuii. - M. : ACADEMA, 2004. - 463 c.

12. Ilapanos, P. P. CnenunanpHOoe 000pyI0BaHHE 3aBOJIOB IO MPOU3BOJICTBY IIEeMEHTa: y4eO.
nocobue / P. P. Illapanos. - benropox : BI'TY um. B. I'. Illyxosa, 2006. - 143 c.

6.3. IlepeyeHb HHTEPHET pecypcoB

1. COopHMK HOpPMAaTHBHBIX JOKyMEeHTOB «CtpoiiKoncynprant» www.snip.ru - J[loctyn
OCYIIECTBIISIETCS B 3a1e 3eKTpoHHBIX pecypcoB HTH (k. 302).

2. DNEeKTPOHHBINA YuTaNbHBIH 321 https://elib.bstu.ru/

Conep)KUT TIOMHBIE TEKCTHI YYEeOHBIX M y4eOHO-METOIWYECKHX IOCOoOMi, MOHOTrpadui,
aBTOpaMU KOTOPBIX SIBJIAIOTCS IMPENOJaBaTeNId YHUBEPCUTETA; YUEOHBIX M y4eOHO-METOAMYECKUX
U3JIaHUH, MPUOOPETEHHBIX BO BHEHIHUX M3JATEIbCTBAX U KHUTOTOPTOBBIX OPraHMU3AIMAX; PEIKUX U
IEHHBIX W3MaHuid ©3 (oHIa HAyYHO-TEXHHYECKOH OuOmmoTeku. JlocTym K 3IIEKTPOHHOMY
YUTAIBHOMY 3aJly OCYILECTBIISIETCS C KOMIIBIOTEPOB JIOKAaJbHOW CETH YHUBEPCUTETa U CETH
HurepHer

1. Hayunas snextponnas 6unbnuorexka eLIBRARY.RU elibrary.ru

Kpymnueitmuit  poccuiickuii  MHGOPMALMOHHBIM TOpPTad B OOJACTH HAyKH, TEXHOJIOTHH,
MEAMIMHBI U 00pa30BaHUd, coiepxaiiuii pedepaTbl U MOJHBIE TEKCTHI Oojiee 19 MIIH Hay4HBIX
crareit u nyonukanuii. Ha mnargpopme eLIBRARY.RU nocrymnusl anekrponnsie Bepcun 6oiaee 3900
POCCHUICKHMX HAyYHO-TEXHHYECKHX >XypHAJoB, B ToM umciie Oojee 2800 KypHaIOB B OTKPHITOM
noctyne. B HacTosmiee BpeMst OTKPBIT JOCTYI K 79 pOCCHICKMM HAayYHO-TEXHHUYECKUM >KypHajaM.
Joctyn K pecypcy OCYHIECTBIISETCS C KOMIIBIOTEPOB JIOKAJbHOW CETH YHHMBEpPCUTETa M B 3ajie
AJIEKTPOHHBIX pecypcoB (k. 302).

7. MATEPUAJIBHO-TEXHUYECKOE 1 THOOPMAIIMOHHOE
OBECIIEYEHME

1. Kommerorepusiii knacc kadenpsr TIHHKM. Ilporpammer misi pacuera cocTaBa CHIPhEBBIX
CMeceil, TerIoBoro OanaHca MeYHBIX arperaToB

2. AyauTtopus, OCHAIICHHAs TPE3CHTAIMOHHOW TEXHUKOM, KOMIUIEKT SJEKTPOHHBIX
Mpe3EHTalNi

3. KunoduinbMbl: KITUHKEPHBIE XOIOAWIBHUKH, TOPEIOYHBIE YCTPOICTBA, BpaAIIAlOIIHUECs TICUH.

4. MakeTsl LIETTHBIX 3aBEC, OCHOBHOT'O M BCIIOMOTATEILHOTO 000py10BaHUs



8. YTBEPXKJIEHUE PABOYEN ITIPOT'PAMMBI

PabGouas nporpamma 6e3 n3mMeHeHuit yrBepkaeHa Ha 2016/2017  y4ueOHbIi
TO7I.

ITpoTokon Ne 1 3acemanus kadeapsl oT «8 » ceHTssOps 2016 .

3aBenyromuii kaheapoin 4/ bopucos U. H.

JAMpexTop HHCTUTYTA . . . -« llaBnenko B.H.



8. YTBEPKJIEHUE PABOYEN ITIPOT'PAMMBI

PabGouas nmporpamma 6e3 n3meHeHuit yreepkaeHa Ha 2017/2018  y4ueOHbIi
TOJI.
ITpoTokon Ne 2 3acemanus kadeapsl oT «7 » ceHtssops 2017 .

3aBenyromuii kaheapoin 4/ bopucos U. H.

JIUpEeKTOp MHCTUTYTA . . . -« IlaBnenko B.H1.



8. YTBEPKJIEHUE PABOYEN ITPOT'PAMMBI

Pabouas mporpamma 0e3 nusmeHneHnuit yreepkaena Ha 2018/2019 ydeOHbIi ro.
[TpoTtokon Ne 13 3acenmanus kadeapsl ot «15 » centsiops 2018 .

3aBenyrommii kKadeapon /4 bopucos U. H.

v/

JUpEKTOp UHCTUTYTA . . . -« IlaBnenko B.H1.



IHPUJIOXKEHUA

IMpuaoxenne Nel. Meroauyeckue yKkazaHus JUisi 00y4JaroIIerocs o OCBOSHUIO TUCIIMILIAHBI

HucrunnuHa «TernoBele TPOLECCHl B XUMHUYECKOW TEXHOJIOTHW» TMPEACTABISET COOOM
HEOTHEMJIEMYIO COCTaBHYIO YacTh MOATOTOBKH OakanaBpoB o HampasieHuto 18.03.02 u otHOCHTCS K
0JIOKY MUCHMIUIMH TpodeccroHanbHOro I1ukia (BapuatuHas dacth b1.53.B.05) yueOGHOro mmiana.
3aHATHS TPOBOMATCS B BUJAC JIEKIUNA W TaOOPATOPHBIX 3aHATHH. BaxkHOoe 3Ha4YeHHWE NS U3YYCHUS
Kypca UMeeT caMOoCToATeIbHas paboTa cTyAeHTOB. [Ipu yTeHnH JIeKuii UCTIONIb3yIOTCSI COBPEMEHHBIE
MYJIbTUMEANIHBIE CPEICTBA, KOTOPHIE TPUMEHSIOTCS CTYJACHTAMHU TPU CAMOCTOSTEIHHON UX paboTe B
KYpPCOBOM M JIMIJIOMHOM TNpoekTupoBaHuu. Conep:kaHue 1a00paTOPHBIX 3aHATUNH TECHO YBSI3aHO C
JEKIUOHHBIM KypcoM. CaMocTosTenbHast paboTa SBISETCS TJaBHBIM YCIIOBHEM YCIEIIHOTO OCBOCHHS
M3y4aeMoil y4eOHOM JUCHUIUIMHBI W (OPMHUPOBAHHS BBICOKOTO MpOoQecCHoHAIM3Ma OYIyInuX
CIIELIUAIUCTOB B 00JIACTH SHEPTO- U PECypcocOepeKeHNsI B XUMUUECKOM TEXHOIOTHH.

[enbto u3ydeHus Kypca siBisercsa (GopmupoBaHUE Y OYIyIIUX CIEHUATHCTOB TEOPETHUYECKHUX
3HAHUW TIO0 CHIDKEHUIO MaTepUATbHBIX M JHEPreTUYECKHX 3aTpaT B MPOHU3BOJCTBE CTPOUTEIHHBIX
MaTepuasoB, O OCHOBAM YIPAaBICHUS LIEMEHTHON Bpallaroliencs neubio U MpueMaMyd ONTHUMU3ALNH
ee paboThl, O Mpoleccax, MPOTEKAIONINX BO BpaIAIONIEHCs Me4YHr, OOYyYUTh CTYACHTOB BBITIONHSTH
pacyeTsl 1O oOIneHKe A(P(YEKTHUBHOCTH TEIUIOMAcCOOOMEHA B TEXHOJOTMYECKHX —armmaparax,
MPUMEHSIEMBIX B IPOU3BOJICTBE CTPOUTEIHHBIX MAaTEPHUATIOB.

W3ydyeHne OUCHUIUIMHBI IPEANONAraeT pellieHrue psijia CIOXKHBIX 33/a4, YTO JAET BO3MOMXHOCTD
CTYJCHTAM:

- copMupoBaTh IPEACTABICHUE 00 OCHOBHBIX TOJIOKECHHUSIX TEOPHH TETIIOMAaCCOOOMEHA,

- W3YYHTh OCHOBBI pacyeTa TeII0O0OMEHHBIX allapaToB;

- BbIpa0OTaTh CHCTEMHBIN MOAXOJA K aHAJU3y TEIUIOTEXHUYECKUX MPOIECCOB U METOJIO0B HX
ONTUMU3AIINH,

- COCTaBIISATh U aHAJIM3UPOBATH IO30HHBIE TEIIOBbIE OaJIaHChI TEIIOBBIX arperaTros;

- BBIOpaTh 3P PeKTHBHBIC (PAKTOPHI ONTUMHU3AIUH TEIUIOTEXHHUECKUX alapaTos.

®opMBbI KOHTPOJISI 3HAHUN CTYJEHTOB MPEANOJIAraloT TEKYIU U UTOTOBBIN KOHTPOJIb. TeKyInii
KOHTPOJIb 3HAHUN TIPOBOAUTCS B JOPME CUCTEMATHUECKHUX OMPOCOB, MEPHOJUIECKOTO TECTUPOBAHHSI,
pelieHni 3a1a4 ¥ MPOBEJCHHS MUCbMEHHBIX paboT. POpMOIl UTOTOBOTO KOHTPOJIS SBJSETCS K3aMEH.

Pacnipenenenne marepuana TUCIUIUIMHEI IO TeMaM U TPeOOBaHUS K €€ OCBOCHHIO COJIEPKATCS B
PaGoueit mporpamme AMCHMIUIUHBL, KOTOpasl OMpEIENseT COAepKaHHe W OCOOCHHOCTH H3YYEHHUS
Kypca.

B 0oCHOBHOIl M JOMOJHUTENBHON JIUTEPATYype, UHTEPHET-UCTOUHUKAX COZIEPKATCSI BO3MOXHbBIE
OTBETHI Ha MMOCTABJICHHBIE BOMPOCKHL. X OCMEBICIIeHHE, 3alIOMUHAHUE U TIPAKTHYECKOE MCIOJIb30BaHUE
SBIIAIOTCSL 00SI3aTENbHBIM yCJIOBHEM OBNaZeHHUsT KypcoMm. J[lns obecrieueHUs: CUCTEMATUYECKOTO
KOHTPOJIS HaJ TPOIECCOM YCBOCHHSI TEM Kypca CIEAYyeT IOJb30BAThCs MEPEYHEM KOHTPOIBHBIX
BOIIPOCOB ISl MPOBEPKH 3HAHUN MO JUCLMILIUHE, COAEPIKALIMXCS B IUIAHAX UM 3a/1aHUAX K 3aHATHSIM.
Ecnu ipu oTBeTax Ha chOpMYyTUPOBAHHBIC B TIEPEUHE BOMPOCH BO3HUKHYT 3aTPyIHEHUs, HEOOXOIUMO
O4YepeTHOM pa3 BEpHYTHCS K U3YUYEHHUIO COOTBETCTBYIOIICH TEMBbI, THOO 00paTUTHCS 3a KOHCYNIbTaluen
K MPETNOIaBaTEINO.

VYcnemHoe OCBOGHHE Kypca OUCIUIUIMHBI BO3MOXKHO JIMIIb MPHU CHUCTEMaTH4eckoil padore,
TpeOytoniei r1yboKoro OCMBICIICHHUS U TOBTOPEHUSI MMPONUIEHHOT0 MaTepuasa, Mo3ToMy HeoOX0IuMO
JIeNaTh COOTBETCTBYIOIINE 3aMMCH TI0 KKIOU TEME.
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