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1. Hean u 32024 AUCHUIIMHBL:

OcHoBHOM  menbto  oOpa3zoBaHuss 1o  gucuumuinHe — «OOopyaoBaHuUE
BBICOKOTEMIIEPATYPHBIX IIPOU3BOJICTBY SBJISIETCS (dbopmHpoBaHUE
npo(ecCUOHANbHBIX 3HAHUM, TMOJ KOTOPBIMH IIOHUMAETCsi TOTOBHOCTh H
CIOCOOHOCTh JIMYHOCTH HCHOJB30BaTh B MPO(PECCHOHATBHON N1€ATEIbHOCTH
MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHUH.

OCHOBHBIMH 0000IIEHHBIMH 33a4YaMH  JUCHUIUVIMHBI (KOMIIETeHIMSIMM)
ABJIAIOTCH:

- npuodpeTeHHe MOHUMAHMS TPOOJIEM, CBI3aHHBIX C KOHCTPYKLUMSIMHU annapaTroB
JUISl OCYLIECTBJIEHUS BBICOKOTEMIIEPATYPHBIX MPOU3BOJACTB, NPOXOIAIIMX B HUX
TEIUIOBBIX, TETNIOPU3NUECKUX U XUMHUKO-TEXHOJOTUYECKUX TPOLIECCOB.

- OBJIAJICHHE TEOPHUEN M MPAKTUYECKUMH pacyeTaMU IO TEXHOJIOTMU U TEIUIOBOM
paboTe  BBICOKOTEMIEPATYPHBIX  MPOILIECCOB,  YYHUTHIBAIOMIMX  TPEOOBAHUS
MUHHMU3ALMH 3aTPaT ChIPbs U TOIUIMBA, & TAK)KE AHTPOIIOIE€HHOTO BO3/AEHCTBUS HA
OKPYKAIOUIYIO CpENy.

- (popMUpOBaHUE:

- NpOo(QECCHOHANBHBIX  3HAHUW  TEXHUKM W  TEXHOJOTHUU  PA3TUYHBIX
BBICOKOTEMIIEPATYyPHBIX aIIapaToB, 00ECIEUMBAIONINX PEIICHHE MOCTABICHHBIX
TEXHOJIOTMYECKHX 3a/aY;

2. Mecto nucuuriuHel «O00py10BaHUE BHICOKOTEMIIEPATYPHBIX IPOU3BOICTBY
B ctpykrype OIl BO mo Hnampapnenuto moaroroBku 18.03.1 «Xummuueckasi
TeXHOJIOTHS»  OTHOCUTCS K MNpOPEeCcCHOHAIBHOMY LHUKIY  00pa3oBaTeIbHOM
IPOrPaMMBbl.

CopnepxaHve ITUCHUIUIMHBI Oa3upyeTcss Ha 3HAHUAX, MOJYYEHHBIX TIpHU
W3YYCHUH JIUCIUIUIMHBI €CTECTBEHHOTO M 00pa30BaTENbHOTO IUKIOB, a 3HAHMS,
YMEHHUS W HaBBIKM, TOJY4YEHHbIE TpU €€ HU3y4YeHHUH, OyAYyT HCIIOIH30BaHBI B
IpoIecCe OCBOCHUS CIEUUATbHBIX JUCHUIUIMH TMPU KypPCOBOM M JIUILIOMHOM
IPOEKTUPOBAHUU U B MIPAKTUYECKOM JESITEIHHOCTH.

3. TpeOGoBaHus K pe3yJibTaTaM OCBOEHHS JUCHUILIHHBI

[Ipouiecc u3yueHus: TUCIUTUIMHBI HATIpaBJieH Ha (OPMHUPOBAHUE CIIEIYIONIUX
KOMITICTCHIN:
NPOM3BOACTBEHHO-TEXHOJIOIHYeCKasl 1eATeIbHOCTD:

CHOCOOHOCTBIO M TOTOBHOCTHIO OCYIIECTBJISATh TEXHOJIOTUYECKUH TPOIECC B
COOTBETCTBUM C PEMIAMEHTOM M MCHOJIb30BaTh TEXHUYECKUE CPEICTBA IS
M3MEPEHUSI OCHOBHBIX MMAPAMETPOB TEXHOJIIOTMYECKOTO MPOLECCA, CBOMCTB ChIPbS U
npoxykiwn (ITK-1);

CHIOCOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHHYECKHWE PEIICHUS TpHU
pa3pabOTKe TEXHOJOTUYECKHX IPOIIECCOB, BBHIOMPATh TEXHUYECKUE CPEACTBA M
TEXHOJIOTHHU C YIE€TOM 3KOJOTHUYESCKUX MmociieacTBui ux npumeHenus (11K-4);



B pe3yabTaTte ocBOeHMS JMCUMILNIMHBI CTYIEHT A0JI7KEH.

3Hamo

- OCHOBHBIE IIPOLIECCHI U ME€YU ISl TEMIOBOM 00paOOTKU pa3InyHbIX MAaT€pPUAJIOB,
UCIIOJIb3YEMbIX B MPAKTUKE METAJUIyprHu4eCKOM W COMYTCTBYIOIIMX OOJAcTAX
MIPOMBIIIIEHHOCTH,

- KOHCTPYKTHBHBIE OCOOEHHOCTH T€4Yel M HX OCHACTKU (TOpenKH, (OPCYHKH,
(dyTepoBKa, TEMII000OMEHHUKH, OTHEYIIOPHI U JIp.) .
ymemp

-MCTI0JIb30BaTh MOJYUYEHHbIE 3HAHUS MPU BbIOOpE M pacyeTax Uisl ONpelereHus
ONTUMAJIBHBIX TEXHUYECKUX PEHICHUH IO TEXHOJIOTMU U COBPEMEHHOMY
annapatypHoMy o(QOpMIIEHUIO KOHKPETHBIX MPOMBIIIJIEHHBIX MEYHBIX MPOLECCOB;
-BBITTOJIHATH KOMIUIEKC HEOOXOAUMBIX TEINIOTEXHUYECKUX PACUeTOB

énaoems

- 3HaHMEM BCEro KOMIUIeKca  oOOpyJoBaHUsi Ui OCYIIECTBIEHUS
BBICOKOTEMIIEPATYPHBIX TPOIIECCOB:

- TEXHOJOTUSIMA TIPOLIECCOB, OCYIIECTBIAEMBIX B BBICOKOTEMIIEPATYPHBIX
anmnaparax;

- pallMOHAIbHBIM HCTOJIb30BAHUEM TEIJIa OTXOASIINX HATPETHIX OTXOSIINUX Ia30B;
- pacueTaMd OCHOBHBIX [apaMEeTpPOB ammaparypsl Uil  OCYLIECTBICHUS
BBICOKOTEMIIEPATyPHBIX TIPOU3BOJICTB: MapaMeTphl TEIUIOBON paboThl; rabapuTHBIE
pa3Mepbl, €IMHUYHAS] IPOU3BOIUTENIBHOCTD allapaToB U Jp.

4. O0beM TMCHUILJIMHBI U BUIbI y4eOHOI padoThl

Taoauna 1
Bcero CeMecTpsl
Buna yueOHoii padoThl yacos/ 3a4. e]l. 4 4
0P0 0390 | O®O | 0390

KonTtakTHasi padora (Bcero) 32/0,8 17/0,5
B tom umncie:
Jlexunu 16/0,4 17/0,5 16 17
[TpakTrueckue 3aHATHS 16/0,4 16
CemuHapsbl
JlaGopaTopHbie pabOTHI
CamocrosiTejibHasi pa6oTa (Bcero) 76/2,1 91/2,5 76 91

B ToMm uucie:

Kypcogas pabota (mpoekr)

PacuetHo-Tpaduueckue padboThI

TP

Pecdepatsl

Jlokiaapl

[Ipe3enTanuu

U (unu) opyaue 6uovl camocmosmenvHol pabomoi:

[TonrotoBka K 1a00paTOpHBIM paboTam

[ToaroroBka Kk MpaKTUYECKUM 3aHATUSM 50/1,4 70/0,7 50 70

IToaroroBka k 3a4ery 26/0,7 21/0,5 26 21




Buj npomexyTouHoil arTecTanuu 3auer 3auer | 3auer | 3auer
Buja oruetHOCTH 3auer 3aver | 3auver | 3auer
OO01mast Tpy/10eMKOCTh BCEI'O B yacax 108 108 108 108
JUCHHUININHBI BCEI'O B 3a4. equuunax 3 3 3 3

5.Conepxxkanue TUCUMIIIIMHBI
5.1. Conepxxanue pa3/iejioB IMCHHIIHHbBI

No HaumenoBanue pa3zgena
/1 JIACITUTITMHBI

Conepxanue pazzaena

1 BBenenune

Ha3HaueHue BBICOKOTEMIIEPATYPHBIX
npou3BoAcTB. OCHOBHAas annaparypa. MeTosl
OLICHKH UX TEIJIOBOW paboThI,
IIPOU3BOAUTEIBLHOCTU U ONTUMAJIBHBIX
KOHCTPYKTHBHBIX pa3MepoB

2 | CymunpHble anmnapaTthbl

Hasnauenue - ynanenue Bjaaru u3 MHHEPAJIbHOTO
CBIPbsI TIEpE/] TPAHCTIOPTUPOBKOM M MOJIaueii B
amnmapaT ne4yHo o0paboTKu Jy1si 00KHUra Uiu
maBiaeHus. KoHcTpykiuu u o6opyaoBaHue
CYIIWJIOK PacTbLIUTEIbHBIX, 0apa0aHHbIX,
KHIISIIIETO CII0S1, IEHTOYHBIX U JIp.
AmnmnapaTtypHoe opopmIIeHHE oAy MaTepuaia
Ha CYIIKY ¥ OTBOJI €0 MOCJIE CYLIKH.
Temnonzomasus.

3 Bpamaromuecs neun s
MOJIYYEHHS] aHOTHOU
MAacChI

HaznaueHnue aHOHON MacChl -MPOU3BOJICTBO
aHOJIOB I TPYJHOTEPMUUYECKHUX,
CTaJICTUIABUIIBHBIX U JP. SJEKTpOIeye u
AJIEKTPOIU3EPOB (ATIOMUHMS, MAaTHUS U JIP.).

4 YcTaHOBKH 11
MOJTYKOKCOBaHHUSI OYPBIX
yTiIen

Konctpyknuu. B3peiBo6e30macHOCTb.
[TonroroBka muxTel. [leun mist moaTyKOKCOBaHUSA
B 3aBUCUMOCTH OT KPYITHOCTH U COCTaBa yrIJs.

5 KoxcoBbie neuun u 6arapeu

KoHcTpykninu kaMep KOKCOBaHHS, IE€YEH U
KOKCOBBIX Oatapeil. OCHOBHOE TEXHOJIOTUYECKOE
obopynoBanue. Orueynopsl. ['openku s
C)KUTAHMS TOIIMBA B BEPTUKAIbHBIX KaHaJaX.
AnmnapatypHble BapUaHThI TYIICHUS] KOKCa.
TennoTexHUYEeCKHUEe pacyeThl.

6 | BeicokoTremmepatypHas
ammaparypa
HedTenepepaboTKu

THUIIBI KOHCTPYKIMH 110 HA3HAYCHUIO.
Oco0eHHOCTH AKCIUTyaTalluM. TenIoTeXHUUECKUE
pacyeThl.




IIpokanounsle ey s

Koncrpykuun. OCHOBHOE TEXHOJIOTHYECKOE

MOJIyYEHUS obopynosanue. ['epmetuzanus. [IpousBoactBo
yraerpaduToBoi TOBAPHOU IIPONYKLIMH.
MPOAYKITUU
8 | Ob6opynoBaHus st O6opyaoBaHue JJIs TOTYUYEHUSI CTEKIIA,
NOJIYYCHUS CUJIMKATHBIX U | KEPAMUYECKUX MaTEPHUAJIOB, OTHEYIIOPOB,
OTHEYNOPHBIX MAaTEPUANIOB | TEIUIOM3OISUOHHBIX MAaTEPHAIIOB.
KOHCTpYKTHBHBIE U TEIJIOTEXHUYECKHUE PACUEThI
5.2. Pa3znes nMCUMIUIMH M BUAbI 3aHATHI
Ne Paznen aucumiuivHbl Jlekum, I13 Bcero
1. Jac. Jac. 4acoB
1 | BBenenue 2 2 4
2 | CymuiibHbI€ anmaparhl.. 2 2 4
3 | Bpamaromuecs nedd s MONTyYEHHS 2 2 4
aHOJIHOM MacChI
4 | YCcTaHOBKM AJI MOTYKOKCOBaHUS OYphIX 2 2 4
yriaeu
5 | KokcoBsie neuun u 6arapen 2 2 4
6 | BeicokoTemmnepaTypHas anmnaparypa 2 2 4
HedTenepepaboTKU
7 | [Ipokanouynble TMeyd I TOJYYCHHS 2 2 4
yraerpaduToBON IPOAYKIIUU
8 | O6opynoBaHus TSt MOJTyYCHUS 2 2 4
CUJIMKATHBIX U OTHEYTOPHBIX
MaTEPHAIIOB
5.2 . JIeKIMOHHBIE 3AHATHS
Taoauna 3

Pa3

AeJa | padaejga THCHUIIIIMHBI

HaumenoBanue

Conep:xanue pasaena

1 | Beenenue

Ha3snauenue BbICOKOTEMIIEPATYPHBIX IPOU3BOJCTB.
OcHoBHas anmnapatypa. MeTo/Ibl OLIEHKH UX
TEIIOBOU pabOThI, MPOU3BOJUTEIHHOCTH U
ONTUMAJIBHBIX KOHCTPYKTUBHBIX Pa3MePOB

2 | CymmuibHbIe anmnaparhl..

Hasnauenue - yaneHue Biaru U3 MUHEpPaJIbHOTO
CBIPBS IEpe] TPAHCIIOPTUPOBKOM U MOJ1a4€H B
ammapar nmevyHor o0paboTKH 1151 00KUTA WU
wiaBnenns. KoHcTpykiuu u o00pyaoBaHue
CYIIWJIOK PacTbUIUTEIbHbIX, 0apaOaHHBbIX,
KUIISIIIETO CIOsl, IEHTOUHBIX U JAp. ANMapaTypHOE
odopMIICHHE TTOIA4YX MaTepHalia Ha CYLIKY U OTBOJ]
€ro nocJie Cymku. Termon30asuus.




3 | Bpawmarommecs neuu | HazHaueHue aHOIHOM MacChl - IPOU3BOACTBO
TUISL MOJIYYE€HHUS | aHOJOB JJI1 TPYJHOTEPMUYECKHUX,

AHOJHOW MacChI CTaJICTUIABUIIBHBIX U Jp. SJEKTpoIeyel u
ANEKTPOIU3EPOB (ATIFOMUHUS, MAarHUSI U JIp.).

4 | YcraHOBKHA s | Konerpykuuu. B3psiBoOe3onacHocTs. [loaroroska
NOJIYKOKCOBaHUA OYypbIX | MMXTHI. [leun 11t MOIyKOKCOBaHUS B 3aBUCUMOCTH
yriaei OT KPYITHOCTH M COCTaBa yTJIs.

KokcoBbie meun  u | KoHcTpykuu kamMep KOKCOBaHMUS, TeUel U

Oatapeu KOKCOBBIX Oatapeil. OCHOBHOE TEXHOJIOTUYECKOE
obopynoBanue. Orueynopsl. ['openku s
CKUTaHUs TOIUIMBA B BEPTUKAJIbHBIX KaHaJIaX.
AnmnapaTypHble BApUaHThI TYIIEHUSI KOKCA.
TernoTeXxHUUeCKUE pacyeThl.

6 | BeicokoTremnepaTtypHas | Turbl KOHCTPYKIMIA 110 Ha3HayeHU0. OcoOeHHOCTH
arnmnaparypa sKCIUTyaTauu. TenaoTeXHuYeCcKue pacuyeThl.
HedTenepepaboTKu

7 | lIpoxanounsie neun s | Koncrpykunu. OCHOBHOE TEXHOJIOTHYECKOE
NOJIyYEHUS yriaerpa- | obopyaosanue. ['epmeruszanus. [IpousBoacTso
(GUTOBOM MPOAYKIIMH TOBapHOU MPOTYKIIUU.

8 | ObopynoBaHuUs g | O6opyaoBaHue JUIs MTOJIy4YEHUs CTEKIA,
IIOJIyYE€HHSI CWIIMKATHBIX | KEPAMUYECKUX MaTEpUaJIOB, OTHEYIIOPOB,

" OTHEYNOPHBIX | TEIIOU30JALIHOHHBIX MaTEPUAJIOB.
MaTEpHUAIIOB KOHCTpYKTUBHBIE U TEINIOTEXHUYECKUE PACUETHI

5.3. IlpakTuyeckue 3aHATHS

Ne HaumeHnoBanue pa3jaeia Conep:xanue pasaena
n/n AUCHUIIUHBI
1 BBenenue AHaJIU3 ¥ COMOCTABJICHUE KOHCTPYKIUHN 1
TEXHUKO-3KOHOMHYECKHX MOKa3aTenen
POMBIIIJIEHHBIX CYIIUJIBHBIX alllapaToB
2 CymunbpHble anmnaparhl.. Pacuet GapabaHHOI CyIIMIKH
3 Bpamaromuecs nieun g | Pacuer Bpamaromeics neuu s
IIOJIyYEHUS] AaHOJTHOW MaCChl ITOJIYYEHUS] AaHOTHOW MaCChl
4 VYcraHOBKM IS TONTYKOK- .
. Pacuer kokcoBoii 6baTapen
coBaHUs OypbIX yrieu
) KokcoBbie neun u 6atapeu W3ydenue ombita paboThl
BBICOKOTEMIIEPATYpPHOU anmnapaTypbl
HedTenepepadaThIBAIONINX 3aBOJIOB
6 BricokotemnepaTtypHast
anmnaparypa I/I3yqveH1/Ie OMbITa pabOThI MPOKATOYHBIX
neyen AIeKTPOIHOrO MPOU3BOACTBA
HedTenepepaboOTKn




[Ipoxkamoynsie neyu IS
MoJIydyeHus:  yriaerpauToBoi
MNPOIYKLIUU

OTteudecTBEeHHBIN U 3apyOEKHBII OMBIT MO
000py10BaHUIO IPOU3BOJCTBA CTEKJIA,
CUJIMKATHBIX MAaTEPUAIOB JIJI1 XUMUYECKOU
IIPOMBIIUIEHHOCTH

O6opynoBaHus TSt
MOJIYYCHUSI CHJIUKATHBIX M
OTHEYTIOPHBIX MaTEPUAIIOB

OTtedecTBEeHHBIN U 3apyOEKHBII OMBIT MO
000py1I0BaHUIO MMPOU3BOJICTBA
OTHEYIIOPOB ISl XUMUYECKON
IIPOMBIIIJIEHHOCTHU

6 Bonpocsl /151 caMOCTOSITEILHOTO U3yYeHH S

Ne
Tembl 1)1 CAMOCTOATEIHHOTO U3YUEeHUST

n/n

1 [TonGop onTUMaTBHBIX KOHCTPYKTHBHBIX Pa3MEepOB 4
BBICOKOTEMIIEPATYPHOT'O 000Dy 1I0BaHHUS

2 Oco0eHHOCTH KOHCTPYKIIMH PACTIBUIMTENbHBIX CYIIHIIOK 6

3 Teron3os1ust BHICOKOTEMIIEPATYPHOTO0 000PY10BaAHUS 6

4 'epMeTu3anuss MpoOKaJOYHBIX Meyei 6

5 KoncTpykiuu. neueit 1y mosrydeHus yriierpauToBoit 6
POIYKITUU

6 Oco0eHHOCTH KOHCTPYKIIMH JICKTPOTICUEeH 1 6
AIEKTPOIU3EPOB

7 B3priBoOe30macHOCTh  Meuei Tl TOTYKOKCOBAHUS 8

8 . AmnimapaTypHble BApUaHTHI TYIIEHUST KOKCa 4

9 ["openku ans coKuraHus TOITUBA 4

10 Oc00EeHHOCTH IKCITTyaTallH. BHICOKOTEMITEPATypPHOM 8
anmaparypaTyphl.

11 I'epMeTn3anuss OCHOBHOTO TEXHOJIOTMUYECKOTO 8
000py10BaHUS.




12 AnnapaTsl JUsl HOJY4YE€HUS CTEKIIa, KEPaMHUUECKUX 10
MaTepuajIoB
Bceero 76

7. IlpuMepHasi TEMATHKA KyPCOBBIX pad0T — HE ITPEIYCMOTPEHBL.

7.1. O0pa3en TeKylero KOHTPOJsi

Oxnasxcoenue 00 memnepamyp HUd*ce MeMNepPamypbl OKpYHcaroujeli cpeowl.

Vmepennoe oxnascoenue (0o ~-100°C).

HCZPOKOMI’lpeCCMOHHble X0N00UIbHbIE MAULUHBI.

XmangareHT (aMMHaK, yIJIEKUCIOTa U p.) cxuMaeTcs (puc. 1) B komrpeccope

(1—2, S=const), meperpeThIii map XJagareHTa OXJIAKIAeTCs 10 COCTOSHUS

HACBIIICHUA B KOHACHCATOPC (2 -3, P=const) , KOHICHCUPYCTCA B HCM

(3—4, T =const), TOJIy4eHHBIN KOHJEHCAT XJIaJareHTa nepeoxiaaxaaeTcs ot 1 10

T, B xoHmeHcatope (4-5).

N3 xonaeHcaropa (TermiooOMEeHHMKA) BBIBOJIUTCS TEIUIOBOM MOTOK Q, . Jlanee

XJIAJJaTeHT Jpoccenupyercs (56, i =const) U BEIBOAUTCS B HCTIAPUTEH

(TeTI000MEHHHUK), TJIe UCTIApSIETCs 3a CUET MO ABOA TEIJIOBOTO MOTOKa Q, ,

0TOMpaemMoro y oxjaxmaaeMoro marepuania (6-1 T, =const). [Iporecc

OXJIAXKACHWA MaTCpHralia IIPOUCXOIUT B UCIIAPUTCIIC.

Komnpeccop

2 l 1 T P:constz (Iz)

/ Wcnapwutens

Qw . T~ Qﬂ
] 10T60p T
Tenna Tn
y oxnaxa.To
5 6 maTepuana)

X
~[poccenb

N




Puc. 1.

[TpuHIMnManbHas cxema padoThl HAPOKOMIIPECCUOHHONW MAIIMHBI

Jlano: J[i11 napOKOMIPECCUOHHON XOJIOAUIBHONU YCTAHOBKHU C CYXUM XOJ0M
KoMIIpeccopa (XJ1aJjareHT - aMMHaK) Tpedyemast XoJ0A0MPOU3BOAUTEIILHOCTh
Q, =104750 x/lx/u . TemnepaTypa ucnapenus xnagaresra T, =-20°C,

TeMImeparypa KouaeHcanuu T =20 °C, TeMIiepaTypa NepeoxIaK1CHUs

KOHJIeHcaTa xjragarenra T =15°C.

Omnpenenuts TEOPETHUECKHA HEOOXOIUMYIO MOIITHOCTh KOMITPECCOopa,
YIEIBHYIO XOJIO0IOTPOU3BOAUTEIIHFHOCTD, PACXO]] IIUPKYIHPYIOIIETO XJIagareHTa
(amMuaka), pacxoJi OTOMPaEeMOro B KOHJIEHCATOPE TeTUIa M XOJIOIUIbHBIN
KO3 (OUIIMEHT YCTAaHOBKH.

Pemenne:

1. Ctposr mukia B T-S nuarpamme I aMMHaka. B KakJ1ol Todke JuarpaMMbl
(1, 2, 3,4, 5, 6) onipeesoT SHTAIBITHIO:
i, =1668 kIbK/Ar, i, =1848 xbw/kr, iy =1710 Klx/kr , i, =515 Kb/ ,

i, =i, =490 KJK/kr.

2. YnenpHas XOJOJOTPOU3BOJIUTEIBHOCTH ¢, (XOJOIOMPOU3BOIUTEIBLHOCTH |
KI' aMMHaKa)

0, =k — i =1668 —490 =1178 k/x/kr .

3. Pacxon nmupKynupyromero B ycTaHOBKE aMMHUaKa
104750
G,.= = =88,9 xr/u .
aMM Qo/qo 1178 K79

4. Pacxon oTOMpaemMoro B KOHJICHCATOPE TEIlIa
Q. =G, (i, —i;) =88,9(1848 — 490) = 120726 Kx/x.

5. XonmoawnbHbIH KOG OUIIMEHT YCTAaHOBKA
_ i, 1668-490 _ .
i, —i, 1848-1668

6. Teopermdeckn HEOOXOIUMAs MOIITHOCTH aMMHAYHOTO KOMITpEccopa
_ Gu (i, —i)) _889(1848-1668) _, ,o -

T 3600 3600

7.2.Bonpochbl Ha 3a4eT



. HasHaueHwne BEICOKOTEMIIEpaTyPHBIX IPOU3BOJICTB.

. OcHOBHas arnmapaTypa BEICOKOTEMIICPATYPHBIX MPOU3BOICTB.

. MeTo/pl OIIEHKH MX TEIJIOBOM paObOTHI, TPOU3BOIUTEIHLHOCTH .

. PacueT onTuManbHBIX KOHCTPYKTHUBHEIX pa3MEpOB

. CymmwibHbIe anmapatsl. HazHaueHue.

. YaneHue Biard u3 MHHEPAJIbHOTO CBIPhS MEePe TPAHCITOPTUPOBKOM.

. Yanenue Biaru nepej rnojaydei B anmapaT ne4Hor o0padboTKu 11 o0Kura.
. Yanenue Biaru nepes rnojayde B anmapaT nNe4Hol oOpabOTKH JJIs TUIABJICHHUS.
. Korctpykiuu u o60pynoBaHue CymmuioK pacibUIUTEIbHBIX, 0apaOaHHbIX,
KHUTISIIETO CJI0SI, JICHTOYHBIX H JIP.

10. AnnmapaTtypHoe opopMieHHE NOJJaYl MaTepHUalia Ha CYIIKY U OTBO/I €ro MOcCJe
CYIITKH.

11. Tenouzonsius 000pyAOBaHUS CYITUIIOK.

12. Bpamatromuecs ey JJis MoTydeHUS aHOTHONW MaCChI

13. HazHadeHune aHOHOM MACChI -MIPOU3BOJICTBO aHOOB JJIsI
TPYJHOTEPMHUUYECKHUX DIICKTPOIICUCH.

14. Anomnasi macca Ui MPOW3BOJICTBA AHOJOB TAJICTIABMIIBHBIX AJIEKTpOTICUei
16.Ha3naueHue aHOIHON MaCCHI - TIPOU3BOICTBO AHOJIOB JUIsl JICKTPOIEUeH 1
AIIEKTPOIU3EPOB (ATFOMUHWSI, MarHUS | JIp. ).

17.YcTaHoBKY 111 TOJIYKOKCOBaHUSI OYPBIX YTIICH

18.KoHCTpyKIMM Teyel AJi MOTYKOKCOBAHUS B 3aBUCUMOCTH OT KPYITHOCTH U
cocTaBa yriis

19.B3pbIB0O€30MACHOCTD TE€YEH AJIs MOJTYKOKCOBAHMS.

20.060pynoBaHue 151 TOATOTOBKA IIUXThI

21.KokcoBele Tieun u 6aTapen

22 . KoHCTpyKIIUU KamMep KOKCOBaHUS, Ieuell 1 KOKCOBBIX OaTapei.
23.0OCHOBHOE TEXHOJIOTHYECKOE 000PYI0BaHNE KOKCOBBIX ITEUCH.

24. Knaccel OrHeynopos..

25.T'openku [Jisi CKUTAHMS TOTUIMBA B BEPTUKAIBHBIX KaHAIaX.

26. AmnimapaTypHble BapHaHThI TYIIEHHS KOKca.

27. TenmoTeXHUUECKUE pacueThl 000OPYIOBAHHS.

28.BricokoTeMriepaTypHas anmaparypa HedrenepepadoTku

29.Tunpl KOHCTPYKIUI IO HA3HAYEHHUIO BHICOKOTEMIIEPATYPHOU ammapaTypsl .
30.0cobeHHOCTH DKCITyaTalyy. TerI0TeXHUYECKUE PACUEThI alapaTyphl.
31.IlpokanoynHbie ey AJIs MOTYISHUS yriaerpaduToBO MPOIyKIIUU

32. KoHCTpyKIMH MPOKAJTIOYHBIX MeUYeH.

33.0OCHOBHOE TEXHOJIOTHYECKOE 000PYyTI0BAHHNE MPOKATIOYHBIX MTEUYEH.
34.T'epMeTr3ariis TPOKATIOTHBIX TICUCH.

35. [IpousBoicTBO TOBapHOU yrierpa(uToBON MPOTYKIIHH.

36 . O6opymoBaHus ISl IOTYYEHUS CUITUKATHBIX U OTHEYTIOPHBIX MaTePHUaIOB
37. O6opynoBaHue ISl MOTYyYEHUS CTEKIIA, KEPAMUYECKUX MATEPHUAJIOB,.
38.0060pynoBanue 115 IOTYYCHUS TETTIOM3OJISIIIHOHHBIX MaTEPHUAJIOB.
39.KOHCTpYKTHBHBIC U TEIJIOTEXHUYECKUE OCOOCHHOCTH .

O©Ooo~NNOT A~ WN B
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T'PO3HEHCKHU I'OCYJAPCTBEHHbBI HE®TSIHON
TEXHUYECKHNHN YHUBEPCUTET
uM. akaga. M.J[. MIWLUIMOHIITUKOBA

JlncumirHa: «OoopyaoBanue HedTENEPEPAOOTKH»

Bbuier Ne 1

1. B3pbiBo6e3onacHOCTh Meuei il MOTYKOKCOBaHUS.
2. KOHCTpyKTUBHBIE U TEINIOTEXHUYECKHE OCOOCHHOCTH .

[MpenonaBaTens / /
3aB. kadeapoii / /
«_» 20 1.

8. YueOHO-MeTOAMUECKOE 0O0ecTIeUeHNe TUCIMILINHBI
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3. bananos I1.I'. IIponieccr nepepadotku HedTH: M., 2000 T .

4. Maxapos I''"H. n np. XuMHU4Y€eCKasi TEXHOJIOTUSI TBEPJIbIX TOPIOUYUX UCKOTIAEMBIX:
M., Xumus, 1986 T.

5.Macmprwkos b.C. Tennoduszuka meramryprudeckux mnpormeccoB. M.: MUCHUC,
1996, 268c.
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8. Kpusanoun B.A., Mapkoe b.JI. Metannyprudeckue neun: M., Meramnyprus,
1977,464c.
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9. nunnuxoe M.A TennoBast paboTa cTanemiaBuibHbIX BaHH // M., Metamnyprus,
1970, 407c.

10.Beeman E.®. OxyckoBaHUE pya U KOHLEHTpaToB: M., Metamnyprus, 1976, 224
C.

11. KOcgun FO.C. Bazunesuu T.B. OOXHUT XKeNe30pYIHBIX OKaThbImeh: M.,
Merannyprus, 1973, 272 c.

12. Xooopos E.U., [lImopeynenxo H.C. TexHuka CICKaHHUS IIHXT TJIHHO3EMHOM
npoMbinuieHHOCTH: M., Metamnyprus, 1978, 320 c.

13. Bmunos O.M., [ne6ostO. /., Ilpubvimkoe H.A. OCHOBBI METaJUTyprHYCCKOM
TerioTexuuku: M.,Mertamnyprus, 1973, 280 c.

14. B.A.Kpusanoun,.A.Apymiwnos, B.C.Macmpioxkos n np. Meramtyprudeckas
TEIUIOTEXHHUKA, T.1.: M., Metannyprus, 1986. 423 c.
15.E¢pumos B.A. PaznuBka u KpucTaymu3anus ciaurka: Metamnyprus, 1976, 552 c.

B) IPOrpaMMHoOe o0ecredeHue

DNEeKTpOHHbBIE BEpCUM YICOHUKOB, TOCOOMH, METOMYECKUX pa3paboToOK, YKa3aHUMA
U pEKOMEHAIui 1Mo BCeM BUJIaM y4eOHON paboThl, TPEAYCMOTPEHHBIX BY30BCKOM
paboueil TporpaMMoi, HaXOJSIIEHCs B CBOOOJTHOM JOCTYIE sl CTYACHTOB,
oOydJaromuxcs B By3e.

r) 0a3bl JaHHBIX, HHPOPMANIMOHHO-CIIPABOYHbIE H TOMCKOBbIE CUCTEMBI
Onepanmonnsie cuctembl Windows, ctanmapTHbie 0(pHCHBIE IPOTPAMMBI,
3aKOHOJIATEIHHO-TIPAaBOBas AJIEKTPOHHO-TIOMCKOBas 6aza 1mo 6e30nacHOCTU
KU3ZHEEATEILHOCTH

9. MarepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUNIUHbI
Hcnons3oBanne MarepuanaoB ¥ npubopo sabopatopuu kadenpsl [lednbrx
IPOIIECCOB U TEpepadOTKU SHeproHocuteseil. Mcnonb3oBaHue CTyAeHTaMH IS
CaMOCTOSITEIbHON paboThl pa3paboTaHHBIX Kadeapoll y4eOHHMKOB W y4eOHBIX
MOCOOUH.
Jnst peanuzanuu 1a0OpaTOPHOTO TPAKTHKyMmMa IO JUCHUILIHHE Kadenpa
pacnoniaraeT 1abopaTopuei, pacroararoiieii mpudopamu:
1. Mopens Bpamaromencs neun ¢ Heo0XoMMBIMH pubopamMu
2. Ileynsie ycTaHOBKM C MpuOOpamMu [IJIsi KOHTPOJIS TEMIIepaTypbl U
W3YYCHHS] KHUHETHKU CYIIKM W TIPOKAJKW, CIICKaHUWs, IUIABICHUS U
3aTBep/ieBaHUs (KPUCTAJUIM3AIMN) pACIiaBa a P OXJIAXKICHHUH.
3. KommiekT TEpMOCTOMKMX W  TEeMIEPaTypOCTOWKHX  TUTJIEH W
MUKPOCKOTIOB JIJISI M3YYCHHSI KWHETUKH U PE3yJIbTaTOB B3aUMOJCHCTBUS
OKCHUJIOB UCXOJHBIX IIUXT B MPOIECCE UX NEYHONU 00pabOTKH (ITPOKANIKH,
CIICKaHHE, TIJIaBIICHUE).



CocraBuresn:
noueHT kapeapsl « TMO»

COI'JTACOBAHO:
3aB. kadpenpoit KTMO»

3aB. Beinmyckatomieit kag. «XTHI»

Hupexrop AYMP

[Vcpaunosa 3.C. /

/ Dnemyp3aeB A.A./

[ Maxmynosa JLIIL./

/Maromaesa M.A./




MHMHHUCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCUMCKON
®EJEPAIIUU
T'PO3SHEHCKHWM I'OCYJAPCTBEHHBI HE®TSIHOW TEXHUYECKHUHN
YHUBEPCHUTET

uMeHHu akagemuka M.J[. MUJIHOHIIIUKOBA

«YTBEPXJIAIO»
IlepBeIil IpOpeKTOP

N.T". TaifpaGexoB

« » 201 r.

PABOYASA ITPOTPAMMA

JTUCHUILINHBI

«O00opya0BaHUE BHICOKOTEMIIEPATYPHBIX POU3BOICTB

HanpasieHnune noaroroBKu

18.04.01 «Xumuueckas TEXHOJIOTUS IPUPOIHBIX YHEPTOHOCUTEIEH U VIJIEPOIHBIX

MaTCpHaIOB» .

KBanuduxkanus

OaxanaBp

I'po3ubiii 2020



1. Henu v 3a0a4M JMCUMILVINHBL:

OcHoBHOM  menpto  oOpa3zoBaHuss 1o  gucuumuinHe — «OOopyaoBaHuE
BBICOKOTEMIIEPATYPHBIX IIPOU3BOJICTBY ABJISIETCS dbopmHpoBaHue
npoecCUOHaNbHbIX 3HAHUM, T1OJ KOTOPBIMH IIOHUMAETCs TOTOBHOCTH M
CIIOCOOHOCTh JIMYHOCTH HCHOJb30BaTh B MPO(PECCHOHATBHON J1€ATEIbHOCTH
MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHUH.

OcHOBHBIMH 0000IIEHHBIMHU 32Ja4YaMU JAUCHMILIMHBI (KOMIIEeTCHIIUAMU)
ABJIAIOTCH:

- npuodpeTeHHe NMOHUMAHMS TPOOJIEM, CBI3aHHBIX C KOHCTPYKLMSIMHU annapaTroB
JUISl OCYLIECTBJIIEHUS BBICOKOTEMIIEPATYPHBIX MPOU3BOJACTB, NPOXOISAIIMX B HUX
TEIUIOBBIX, TETNIOPU3NUECKUX U XUMMHUKO-TEXHOJOTUYECKHUX TPOLIECCOB.

- OBJIAJICHHE TEOPHUEN M MPAKTUYECKUMH pacyeTaMU IO TEXHOJIOTMU U TEIUIOBOU
paboTe  BBICOKOTEMIEPATYPHBIX  MPOILIECCOB,  YYHUTHIBAIOMIMX  TPEOOBAHUS
MUHHUMU3ALMH 3aTPaT ChIPbs U TOIUIMBA, & TAK)KE AHTPOIIOIE€HHOTO BO3JEHUCTBHS Ha
OKPYKAIOUIYIO CpENy.

- (popMUpOBaHUE:

- Npo(ECCHOHANBHBIX  3HAHUH  TEXHUMKH M  TEXHOJOTMH  Pa3IMYHBIX
BBICOKOTEMIIEPATYyPHBIX aIIapaToB, 00ECIEUMBAIONINX PEIICHHE MOCTABICHHBIX
TEXHOJIOTMYECKUX 3a/1a4;

2. Mecto nucuurinael «O00py10BaHHE BHICOKOTEMIIEPATYPHBIX NPOU3BOACTBY»
B ctpykrype OIl BO mno Hampabnenuto mnoarotoBku 18.03.1 «Xumuueckasi
TeXHOJIOTHSA»  OTHOCUTCS K MNpOPEeCcCHOHAIBHOMY LHUKIY  00pa3oBaTeIbHOM
IPOrPaMMBl.

CognepxaHvue ITUCHUIUIMHBI 0a3upyeTcss Ha 3HAHUAX, MOJYYEHHBIX TpPHU
M3YYCHUH JIHUCIMIUIMHBI €CTECTBEHHOTO M 00pPa30BaTEIbHOIO IMKIJIOB, a 3HAHUS,
YMEHHS W HaBBIKM, TOJY4YEHHBIE NpU €€ H3yuyeHUH, OyIyT HUCIOJIb30BaHbl B
IpoIlecCe OCBOCHUS CIEUUATbHBIX JUCHUIUIMH TMPU KypPCOBOM M JIUILIOMHOM
IPOEKTUPOBAHUU U B MIPAKTUYECKOM JESITEIHHOCTH.

3. TpebGoBaHus K pe3yJibTaATaM OCBOEHUSI TUCIUNIHMHBI

[Ipouiecc u3yueHus: TUCIUTUIMHBI HATIPaBJieH Ha (OPMHUPOBAHUE CIIETYIONIUX
KOMITCTCHIN:
NPOM3BOACTBEHHO-TEXHOJIOIHYeCKasl 1eATeIbHOCTD:

CHOCOOHOCTBIO M TOTOBHOCTHIO OCYIIIECTBIISATH TEXHOJIOTUYECKUI TMPOIECC B
COOTBETCTBUM C PENIAMEHTOM W MCIOJIb30BaTh TEXHUYECKUE CpPEICTBA JUIA
M3MEPEHUSI OCHOBHBIX MMAPAMETPOB TEXHOJIIOTMYECKOTO MPOLECCA, CBOMCTB ChIPbS U
npoxykiwn (ITK-1);

CHIOCOOHOCTBIO TMPUHUMATh KOHKPETHBIE TEXHHYECKHWE PEIICHUS TpHU
pa3paboTKe TEXHOJIOTMYECKUX MPOIECCOB, BbIOMpATh TEXHUYECKHE CPEJCTBA M
TEXHOJIOTHH C YY€TOM 3KOJIOTHUYSCKUX TocieAcTBUi ux npumeneHus (I11K-4);



B pe3yabTaTte ocBOeHMS IMCUUILUIMHBI CTYIEHT J0JIKEH.
3Hamo
- OCHOBHBIE IIPOLIECCHI U MEYU ISl TEMJIOBOM 00paOOTKU pa3InyHbIX MaT€pUaOB,
UCIIOJIb3yEMbIX B MPAaKTUKE METAJUIyprUu4ecKOl W COMYTCTBYIOIIMX OOJACTAX
MIPOMBIIIIEHHOCTH,
- KOHCTPYKTHBHBIE OCOOEHHOCTH Te€4Yel M HX OCHACTKU (TOpenKH, (POPCYHKH,
(dyTepoBKa, TEMII00OMEHHUKH, OTHEYIIOPHI U JIp.) .
ymemp
-MCTI0JIb30BaTh MOJYUYEHHbIE 3HAHUS MPU BbIOOpE M pacyeTax JUisl OnpelereHus
ONTUMAJIBHBIX TEXHUYECKUX PEHICHUH M0 TEXHOJIOTMU U COBPEMEHHOMY
annaparypHoMy o(QpOpMIIEHUIO KOHKPETHBIX MPOMBIIIJIEHHBIX MEYHBIX TPOLIECCOB;
-BBITTOJIHATH KOMIUIEKC HEOOXOAUMBIX TEINIOTEXHUYECKUX PACUEeTOB
énadems
- 3HaHMEM BCEro KOMIUIeKca  O0OOpyJqoBaHUsi IS OCYIIECTBICHUS
BBICOKOTEMIIEPATYPHBIX TPOIECCOB:
- TEXHOJOTUSIMA TIPOLIECCOB, OCYIIECTBISIEMBIX B  BBICOKOTEMIIEPATYPHBIX
anmnaparax;
- pallMOHAIbHBIM MCIOJIB30BAHUEM TEILIa OTXOAIIMX HATPETHIX OTXOSIIUX ra30B;
- pacyeTaMH OCHOBHBIX IIapaMETpPOB ammapaTypbl s  OCYLIECTBIICHUS
BBICOKOTEMIIEpATYpPHBIX IPOU3BOCTB: apaMeTpbl TEIUIOBOM paboThl; rabapUTHBIE
pa3Mepbl, eIMHUYHAsI IPOU3BOUTENIBHOCTD allapaToB U Jp.

4. O0beM IMCUMILIUHBI U BUABI y4e0OHOH padoThI

Tabmmmna 1
Bcero CemecTpsl
Bua yueOHo# padoThl 4acosB/ 3a4. ef. 8 9
(0J010) 0390 | 090 | 0390

KonrakTHasi padora (Bcero) 7212 27/0,7 72 27
B ToMm uncre:
Jlexunu 24/0,6 9/0,3 24 9
[IpakTHyeckue 3aHATHS 24/0,6 9/0,3 24 9
CeMuHapsl
JlabopaTopHbie paboOTHI 24/0,6 9/0,3 24 9
CamocTosiTeIbHAsi paboTa (Bcero) 108/3 153/4,3 | 108 153

B ToMm uucie:

KypcoBast pabota (mpoekr)

PacueTHo-Tpaduueckue paboTh

TP

Pedepatsl

Jlokiaapl

[Ipe3enTanuu




U (unu) opyaue 6udvl camocmosmenvHol pabomoi:

[ToaroroBka K J1a00paTOPHBIM paboTaM

HO[[FOTOBKa K ITIPAKTUYCCKUM 3aHATHUIAM

70/1,9 90/2,5 70 90

IloaroroBka k 3auery

38/1,1 63/1,7 38 63

Bun npomexyTouHO# arrecTanun 3auer 3auer | 3auer | 3auer
Buja oTyeTHOCTH 3auer 3aver | 3auer | 3auer
OO01mas Tpy10eMKOCTh BCEI'O B uacax 180 180 180 180
JTUCIHHUIIINHEI BCEI'O B 3a4. eamHuIax 5 5 5 5

5.Conepxkanue TUCUMIIIIMHBI
5.1. Conepxxanue pa3iejioB 1M CIUIIHHBI

Ne HaumenoBanue paznena
/1 JTUCITUTUTHHBI

Copeprxanue pazaena

1 BBenenune

Ha3HaueHue BBICOKOTEMIEPATYPHBIX
npou3BoAcTB. OCHOBHAas anmnaparypa. MeTosl
OILICHKHU UX TEIJIOBOM paboThI,
IPOU3BOJUTEIBHOCTU U ONTUMAJIBHBIX
KOHCTPYKTHBHBIX pa3MepoB

2 | CymunpHble anmnapaTthbl

HasnaueHwue - yiajaeHue Bjaru U3 MUHEPAJIbHOTO
CBIpbS Mepe] TPAHCIIOPTUPOBKOM U To/1aueii B
amnmapaT ne4Hor o0paboTKH JyIsl 00KHUTa UiIu
wiaBnenus. KoHcrpykiuu u o6opyaoBaHue
CYIIMJIOK PACTIBUTUTENbHBIX, OapabaHHbIX,
KUTISIIETO CIIOSl, JICHTOYHBIX U JIP.
AmnmnapaTtypHoe oopmiIeHHe MoJaul MaTepuaa
Ha CYIIKY ¥ OTBOJ €0 MOCJIE CYIIKH.
Temnonzomsus.

3 Bpamarommecs meun s
MOJIYYEHHS] aHOTHOM
MAacChI

Ha3naueHue aHOAHOM MacChl -ITPOU3BOJICTBO
aHOJIOB 11 TPYIHOTEPMHUUYECKUX,
CTaJeIUIaBUIIbHBIX U JIP. AJEKTPONeYei U
AIIEKTPOJIN3EPOB (ATFOMUHHUSI, MAarHUS U JP.).

4 VYcTaHOBKH UIA
MOJTYKOKCOBaHUS OYpPBIX
yTiIen

Konctpyknuu. B3ppiBo6e30macHOCTb.
[TonroroBka muxTel. [leun st mOaTyKOKCOBaHUSA
B 3aBUCUMOCTH OT KPYITHOCTH U COCTaBa yrJs.

5 KoxcoBsie neun u 6atapeu

KoHcTpykninu kaMep KOKCOBaHMS, IEYEU U
KOKCOBBIX Oatapeit. OCHOBHOE TEXHOJIOTUYECKOE
obopynoBanue. Orueynopsl. ['openku nms
C)KUTAHMS TOIIMBA B BEPTUKAIBHBIX KaHaJaX.
AnmnapaTypHble BapHaHThI TYIIICHUS KOKCa.
TennoTeXHUYEeCKUe pacyeThl.




6 BricokoTemnepartypHas Tunbel KOHCTPYKUUM IO HA3HAYEHUIO.
anmnaparypa Oco0eHHOCTH PKCIUTyaTaluu. TermmoTeXHUYECKHe
HedTenepepaboTKu pacUEThI.

7 | Ilpokanounble ne4u st Konctpykumn. OCHOBHOE TEXHOJIOTHYECKOE
MOJIYYEHUS obopynosanue. ['epmeTtuzanus. [IpousBoactBo
yraerpaduToBoi TOBAPHOU IIPOAYKLIMH.

IPOYKITUU

8 | Ob6opynoBaHus st O6opyaoBaHue JJIs TOTYUYEHHUSI CTEKIIA,
MOJIYYEHHUSI CUJIUKATHBIX U | KEPAMUYECKUX MAaTePUAJIOB, OTHEYIIOPOB,
OTHEYIIOPHBIX MAaTEPHUAJIOB | TETTIOU3OJISIIMOHHBIX MaTEPHAJIOB.

KOHCTpYKTHBHBIE U TEMJIOTEXHUUYECKHE PACUETHI
5.2. Pa3ne TMCUMILUIMH U BUAbI 3aHATHI
Ne Paznen aucumiivHbl Jlekuu, I13 Bcero
11 Jac. Jac. 4acoB

1 | BBenenue 2 2 4

2 | CymuiibHbI€ anmaparhl.. 2 2 4

3 Bpamaromuecs neuud s MOTy4YEHUS 2 2 4
aHOJIHOM MacCHhI

4 | YCcTaHOBKM AJI MOTYKOKCOBaHUS OYphIX 2 2 4
yrien

5 | KokcoBsle neun u O0arapeu 2 2 4

6 | BeicokoTeMmeparypHas amnmaparypa 2 2 4
HedTenepepaboOTKU

7 | [IpokanouyHble TMe4yu A TOJYYECHHUS 2 2 4
yraerpaduToBON MPOTYKITUU

8 | O6opynoBaHus TSt MOJTYICHUS 2 2 4
CUJIMKATHBIX u OTHEYTHOPHBIX
MaTEPHAIIOB

5.2 . JlekunoHHbIE 3aHATHA
Ta6auna 3

Pa3
e

pa3aejga IMCIUIIINHbI

HaumenoBanue

Conep:xanne pasaena

1 | Beenenue

Ha3snauenue BbICOKOTEMIIEPATYPHBIX POU3BOJICTB.
OcHoBHas anmnapatypa. MeTo/Ibl OLIEHKH UX
TEIIOBOU PabOThI, MPOU3BOJUTEIIHHOCTH U
ONTUMAJIBHBIX KOHCTPYKTUBHBIX Pa3MePOB

2 | CymmuibHbIe anmnaparhl..

HasnaueHnwue - yaneHue Biaru U3 MUHEPaJIbHOTO
CBIPBS IEpe] TPAHCIIOPTUPOBKOM U MOJ1a4€H B
amnmnapar neyHoil o0paboTKH JiJist 00KUTa WK
maBiaeHusa. KoHCTpykiuu u o6opynoBaHue
CYIIWJIOK PacTbUIUTEIbHbIX, 0apaOaHHbIX,
KUIISIIIETO CII0Sl, IGHTOUHBIX W JIp. ANNAapaTypHOE




oopMIIEHHE TIOJIaYN MaTepUaja Ha CYyLIKY U OTBOJI
€ro IOCJIe CYyIIKH. Teruion30Jsnus.

3 | Bpawmarommecs neuu | HazHaueHne aHOIHOM MacChl - IPOU3BOACTBO
TUISL IIOJIyYEHUS | AHOJIOB Il TPYAHOTEPMHUYECKHX,

AQHOJHOW MacChl CTaJEIUIaBUIIBHBIX U JIP. AIEKTPONEYE U
AIEKTPOIU3EPOB (ATIFOMUHUS, MAaTHUSI U JIP.).

4 | YcraHOBKHA s | Konerpykuuu. B3peiBoOe3onacHocTs. [Toaroroska
NOJIYKOKCOBaHUA OYypbIX | MMXThI. [leun 11t MOIyKOKCOBaHUS B 3aBUCUMOCTH
yraen OT KPYITHOCTH M COCTaBa yTJIs.

KokcoBbie meun  u | KoHcTpykiuu kamMmep KOKCOBaHMUS, TeUel U

Oatapeu KOKCOBBIX Oatapeil. OCHOBHOE TEXHOJIOTUYECKOE
obopynoBanue. Orueynopsl. ['openku s
C)KMTaHUS TOIUIMBA B BEPTUKAJIbHBIX KaHaJIaX.
AnmnapaTypHble BApUaHThI TYLLIEHUSI KOKCA.
TennorexXHn4eCcKne pacyeThl.

6 | BeicokoTemmnepatypHasi | Turbl KOHCTPYKIMIA 110 Ha3HaueHU0. OcoOeHHOCTH
arnmnaparypa JKCIUTyaTaluu. TerIoTeXHNYECKUE PACUETHI.
HedTenepepaboTKu

7 | Ilpokanounsie neun s | Koncrpykunn. OCHOBHOE TEXHOJIOTMYECKOE
NOJIyYEHUS yraerpa- | obopyaoBanue. ['epmeruzanus. [IpousBoacTso
(GbuUTOBOM MPOAYKIIMH TOBAapHOM MPOYKIIUH.

8 | ObopynoBaHus st | OOopyaoBaHUE IS MOTYYEHUS CTEKIIa,

NOJIyYEHUSI CUIIMKATHBIX | KEPAaMUYECKUX MaTepUajoB, OTHEYIIOPOB,
U OTHEYITOPHBIX | TEIUIOM30ISLHUOHHBIX MAaTEPUAJIOB.
MaTepuaoB KoHCTpyKTUBHBIE U TEMJIOTEXHUYECKHE PACUEThI

5.3. IlpakTuyeckue 3aHATHS

Ne HaumeHnoBanue pa3aeia Conep:xanue pasaena
n/n AUCHUIINHBI
1 BBenenue AHaJIU3 ¥ COMOCTABJICHUE KOHCTPYKIUHN U
TE€XHUKO-3KOHOMHYECKHX MMOKa3aTenen
MPOMBIIIJIEHHBIX CYIIUJIbHBIX alllapaToB
2 CymunbpHble anmnaparhl.. Pacuet GapabaHHOI CyIIMIKH
3 Bpamaromuecs nieun g | Pacuer Bpamaromeics neun st
MIOJIyYEHUS] AaHOJTHOM MaCChl MTOJTYYE€HUSI AHOTHOU MacCChl
4 VYcraHOBKM IS TONTYKOK- .
. Pacuer kokcoBoii 6baTapen
coBaHUs OypbIX yrieu
) KokcoBbie neun u 6atapeu H3ydenue ombita paboThl
BBICOKOTEMIIEPATYpPHOI anmnapaTypbl
He(dTenepepadaThIBalONIUX 3aBOJIOB
6 BricokoTemneparypHas
anmnaparypa I/I3yqveH1/Ie OmbITa pabOThI MPOKATIOYHBIX
neyen AIeKTPOIHOrO MPOU3BOACTBA
HedTenepepabOTKu




[Ipoxkamoynsie neyu IS
MoJIydyeHus:  yriaerpauToBoi
MNPOIYKLIUU

OTteudecTBEeHHBIN U 3apyOEKHBII OMBIT MO
000pyI0BaHUIO IIPOU3BOJCTBA CTEKIIA,
CUJIMKATHBIX MAaTEPUAIOB JIJI1 XUMUYECKOU
IIPOMBIIUIEHHOCTH

O6opynoBaHus TSt
MOJIYYCHHUSI CHJIMKATHBIX |
OTHEYTIOPHBIX MaTEPUAIIOB

OTtedecTBEeHHBIN U 3apyOEKHBII OMBIT MO
000py1I0BaHUIO MMPOU3BOJICTBA
OTHEYIIOPOB ISl XUMUYECKON
IIPOMBIIIJIEHHOCTHU

6 Bonpocsl /151 caMOCTOSITEILHOTO U3yYeHH S

Ne
Tembl 1)1 CAMOCTOATEIHHOTO U3YUEeHUST

n/n

1 [TonGop onTUMaTBHBIX KOHCTPYKTHBHBIX Pa3MEpPOB 8
BBICOKOTEMIIEPATYPHOT'O 000PY10BaHUS

2 Oco0eHHOCTH KOHCTPYKIIMH PACTIBUIMTEIbHBIX CYIIHIIOK 10

3 Teron3os1ust BHICOKOTEMIIEPATYPHOTO0 000PY10BAHUS 8

4 I'epMeTn3zanusi MPOKAIOYHBIX MEUEH 10

5 KoncTpykiuu. neueit u1s mosrydeHus yriierpauToBoit 8
POIYKITUU

6 Oco0eHHOCTH KOHCTPYKIIMH JJICKTPOTICUCH 1 10
AIIEKTPOITU3EPOB

7 B3peiBoOe30nacHOCTh  Meuei Tl TOTYKOKCOBAHUS 8

8 . AnmaparypHble BapUaHThI TYIICHHUS KOKCa 10

9 INopenku s CKUTaHus TOTUIMBA 8

10 Oco00EeHHOCTH IKCIUTyaTallH. BHICOKOTEMITEPATyPHOM 10
anmaparypaTyphl.

11 I'epMeTn3anuss OCHOBHOTO TEXHOJIOTUUYECKOTO 8
000pyI0BaHUS.




12 AnnapaTsl JUsl HOJY4YE€HUS CTEKIIa, KEPaMHUUECKUX 10
MaTepuajIoB
Bceero 108

7. IlpuMepHasi TEMATHKA KyPCOBBIX pad0T — HE ITPEIYCMOTPEHBL.

7.1. O0pa3en TeKyuero KOHTPOJIst

Oxnasxcoenue 00 memnepamyp HUd*ce MeMNepPamypbl OKpYHcaroujeli cpeowl.

Vmepennoe oxnascoenue (0o ~-100°C).

HCZPOKOMI’lpeCCMOHHble X0N00UIbHbIE MAULUHBI.

XmangareHT (aMMHaK, yIJIEKUCIOTa U p.) cxuMaeTcs (puc. 1) B komrpeccope

(1—2, S=const), meperpeThIii map XJagareHTa OXJIAKIAeTCs 10 COCTOSHUS

HACBIIICHUA B KOHACHCATOPC (2 -3, P=const) , KOHICHCUPYCTCA B HCM

(3—4, T =const), TOJIy4eHHBIN KOHJEHCAT XJIaJareHTa nepeoxiaaxaaercs ot 1 10

T, B xoHmeHcatope (4-5).

N3 xonaeHcaropa (TermIooOMEHHHKA) BRIBOJIUTCS TETUIOBOM MOTOK Q, . Jlanee

XJIAJJaTeHT Jpoccenupyercs (56, i =const) U BEIBOAUTCS B HCTIAPUTEH

(TeTI000MEHHHUK), TJIe UCTIApSIETCs 3a CUET MO ABOA TEIJIOBOTO MOTOKa Q, ,

0TOMpaemMoro y oxjaxmaaeMoro marepuania (6-1 T, =const). [Iporecc

OXJIAXKACHWA MaTCpHralia IIPOUCXOIUT B UCIIAPUTCIIC.

Komnpeccop

2 l 1 T P:constz (Iz)

/ Wcnapwutens

Qw . T~ Qﬂ
] 10T60p T
Tenna Tn
y oxnaxa.To
5 6 maTepuana)

X
~[poccenb

N




Puc. 1.

[TpuHIMnManbHas cxema padoThl HAPOKOMIIPECCUOHHONW MAIIMHBI

Jlano: J[i11 napOKOMIPECCUOHHON XOJIOAUIBHONU YCTAHOBKHU C CYXUM XOJ0M
KoMIIpeccopa (XJ1aJareHT - aMMHaK) Tpedyemast XoJ0A0MPOU3BOAUTEIILHOCTh
Q, =104750 x/lx/u . TemnepaTypa ucnapenus xnagaresra T, =-20°C,

TeMImeparypa KouaeHcanuu T =20 °C, TeMIiepaTypa NepeoxIaK1CHUs

KOHJIeHcaTa xjragarenra T =15°C.

Omnpenenuts TEOPETHUECKHA HEOOXOIUMYIO MOIITHOCTh KOMITPECCOopa,
yIETbHYIO XOJI0IOTPOU3BOUTEIIHFHOCTD, PACXO IIUPKYIUPYIOIIETO XJIaJareHTa
(amMuaka), pacxoJi OTOMPaEeMOro B KOHJIEHCATOPE TeTUIa M XOJIOIUIbHBIN
KO3 (OUIIMEHT YCTAaHOBKH.

Pemenne:

7. Crposr muki B T-S nuarpamme Jjis aMMuaka. B ka oW TOYKe JuarpaMMbl
(1, 2, 3,4, 5, 6) onipeesoT SHTAIBITHIO:
i, =1668 kIbK/Ar, i, =1848 xbw/kr, iy =1710 Klx/kr , i, =515 Kb/ ,

i, =i, =490 KJK/kr.

8. VYaenbHas XOJOIONMPOU3BOAUTEIBLHOCTH ¢, (XOJOIOMPOU3BOAUTEIBLHOCTH |
KI' aMMHaKa)

0, =k — i =1668 —490 =1178 k/x/kr .

9. Pacxon mupKyJIupyroIIero B yCTAaHOBKE aMMHUaKa
104750
G,.= = =88,9 xr/u .
aMM Qo/qo 1178 K79

10. Pacxox orOupaeMoro B KOHACHCATOPE TETUIa
Q, =G, (i, — i) = 88,9(1848 — 490) =120726 KJx/u .

11. XononunbHbI K0P HUITUEHT YCTAHOBKU
_ i, 1668-490 _ .
i, —i, 1848-1668

12. TeopeTrnueckn HEOOX0UMAsI MOIITHOCTh AMMHAYHOT'O KOMITPECcopa
_ Gu (i, —i)) _889(1848-1668) _, ,o -

T 3600 3600




7.2.Bonipockl Ha 3a4eT

. HasHaueHne BEICOKOTEMIIEpaTyPHBIX IPOU3BOJICTB.

. OcHOBHas amnmapaTypa BEICOKOTEMIIEPATYPHBIX MPOU3BOICTB.

. MeTo/bl OIIEHKHU MX TEIJIOBOM paOdOTHI, TPOU3BOIUTEIHLHOCTH .

. Pacuer onTMManbHBIX KOHCTPYKTHUBHBIX pa3MEPOB

. CymmibHbIe anmapatsl. HazHaueHue.

. YaneHue BiIaru u3 MHHEPAJIbLHOTO CBHIPhS MEepPe TPAHCITOPTUPOBKOM.

. Yanenue Biaru nepej rnojaveil B anmapaT ne4Hor oOpadboTKu 11t 00Kura.
. Y1aneHue BIaru mnepej rnojadueii B anmapar neqyHoi o0paboTKH s TIaBICHHS.
. KoHCTpyKITMHM M1 000py/I0BaHKE CYIIMIIOK PACITBUIUTEIBHBIX, OapaObaHHbIX,
KHUTISIIETO CJI0SI, JICHTOYHBIX H JIP.

10. AnnmapaTtypHoe opopMieHHE TIOJJaul MaTepHUalia Ha CYIIKY U OTBO/I €ro MocJe
CYIITKH.

11. Tennouzonsmus 060pyAOBaHUS CYITUIIOK.

12. Bpamaromuecs rmeyu JJis MoTydeHUS aHOTHONW MaCChI

13. HazHadeHune aHOHOM MAcCChI -MIPOU3BOJICTBO aHOOB JJIsI
TPYJHOTEPMHUUYECKHUX DIICKTPOIICUCH.

14. AHomHas Macca ISl POM3BOJICTBA aHOJOB TaJCTUIABUIBHBIX dJIEKTPOIEUeH
16.Ha3naueHue aHOAHON MacCCHhI - IPOU3BOICTBO AHOJIOB JUIsl JICKTPOIEUeH 1
AIEKTPOIU3EPOB (ATFOMHUHUS, MAarHUS U JIP.).

17.YcTaHoBKY 1151 OJYKOKCOBAHUS OYypBIX yriaei

18.KoHCTpyKIMH Teyel AJid MOTYKOKCOBAHUS B 3aBUCUMOCTH OT KPYITHOCTH U
cocTaBa yriis

19.B3pbIB0O€30MACHOCTD TE€YEH AJIs MOTYKOKCOBAHMS.

20.060pynoBaHue 1151 TOATOTOBKA IIUXTHI

21.KokcoBele ieun u 6aTapen

22 . KoHCTpyKIIMU KaMep KOKCOBaHUS, Ieuell 1 KOKCOBBIX OaTapei.
23.0OCHOBHOE TEXHOJIOTHYECKOE 000PYTI0BaHNE KOKCOBBIX ITEUCH.

24. Knaccel OrHeynopos..

25.T'openku st CKUTAHMSI TOTUIMBA B BEPTUKAIBHBIX KaHAIaX.

26. AnmapatypHble BapUaHTHI TYIICHUS KOKCA.

27. TenmoTeXHUUECKUE pacueThl 000PYIOBAHHS.

28.BricokoTeMiiepaTypHas anmaparypa HedrenepepadoTku

29.Tunpl KOHCTPYKIUH IO HA3HAYEHHUIO BEICOKOTEMIIEPATYPHOU ammapaTypsl .
30.0cobeHHOCTH DKCIITyaTalyy. TeMI0TeXHUYECKUE PACUEThI almapaTyphbl.
31.[lpokanovynHbIe MEeYM IS MOTYICHUS yriaerpaduToBOi MPOIYKITUU

32. KoHCTpyKIMH MPOKAJTIOYHBIX MTeUEH.

33.0OCHOBHOE TEXHOJIOTHYECKOE 000PYy/TI0BAHHUE MPOKATIOYHBIX MTEUEH.
34.T'epMeTr3aliis TPOKATIOTHBIX TICUCH.

35. IIpon3BoACcTBO TOBapHOU yTierpauTOBON MPOTYKITHH.

36 . O6opymoBaHuUs ISl TIOTYYEHUST CUJTUKATHBIX U OTHEYTIOPHBIX MAaTEPHUATIOB
37. O6opynoBaHue ISl MOTYyYEHUS CTEKIIA, KEPAMUYECKUX MATEPHUAJIOB,.
38.0060pynoBanue 115 OTYYCHUS TETTIOM3OJISIIIHOHHBIX MaTEPHUAJIOB.
39.KOHCTpYKTHBHBIC U TEIJIOTEXHUYECKUE OCOOCHHOCTH .

OO0~ WN P
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3. B3pbiBoOe€30MacHOCTh TeYe AJisl MOJIYKOKCOBAHMS.
4. KOHCTpYKTHBHBIC H TEIUIOTEXHUIECKHUE OCOOCHHOCTH .
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8. YueOHO-MeTOAMUECKOE 00ecTTeueHNe TUCIMILINHBI

a) OCHOBHAA JIUTEpaTypa

1 FOcgun FO.C. Obmas metamtyprus : M., Metamnyprus, 2007, 650 c.

2. Usanosa I'.H., Kysneyos H.J[. n ap. TermmoTeXHMYeCKUe U3MEPECHUS U MPUOOPHI.
Vuebnuk aua BY3os: U3narensckuii jom MDOU, M., 2008, 448 c.

3. bananos I1.I'. Tlpouiecce nepepabotku HedTu: M., 2000 T .

4. Makapos I''H. n np. Xumuueckasi TEXHOJIOTHS TBEPABIX TOPIOYUX HUCKOMAEMBbIX:
M., Xumus, 1986 T.

5.Macmprwokos b.C. Tennoduszuka meramryprudeckux mnporeccoB. M.: MUCHUC,
1996, 268c.

6. Habouuenxo C.C. u ap. Ilporiecchl u anmapartsl IIBETHOW MeTamuryprum: M3i.
VYI'TY, ExatepunOypr, 1997, 655 c.

[.Pomanxoe  II.I'(Ilom  pen.) Ilpoueccsl w  anmapaThl  XUMHUYECKOM
npomeitieHHoctu: JI., Xumus JIO, 1989,560 c.

8. Kpusanoun B.A., Mapkos b.JI. Metannyprudeckue neun: M., Metamnyprus,
1977,464c.
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9. nunnuxoe M.A Tennoast paboTa cTanemiaBuibHbIX BaHH // M., Meramnyprus,
1970, 407c.

10.Beeman E.®. OxkyckoBaHUE py] U KOHUEHTpaToB: M., Metamnyprus, 1976, 224
C.

11. KOcgun FO.C. bBazunesuu T.B. OOXHUT XKeNe30pYIHBIX OKaThbImieh: M.,
Merannyprus, 1973, 272 c.

12. Xooopos E.U., IlImopeynenxo H.C. TexHuka CIICKaHUS IIUXT TIMHO3EMHOM
npomblinuieHHoCcTH: M., Metamnyprus, 1978, 320 c.

13. Baunos O.M., I'neboslO. /1., Ilpubvimrxos HM.A. OCHOBBI METAILTyPIHUYSCKOU
TerioTexuuku: M.,Metamnyprus, 1973, 280 c.

14. B.A.Kpusanoun,.A.Apymiwnos, B.C.Macmpioxoe n np. Meramtyprudeckas
TEIUIOTEXHHUKA, T.1.: M., Metannyprus, 1986. 423 c.
15.E¢pumos B.A. PaznuBka u Kpuctainuzamus ciauTtka: Meramnyprus, 1976, 552 c.

B) IPOrpaMMHoOe odecneyeHmne

DNEeKTPOHHBIE BEPCUU YUEOHUKOB, TOCOOMH, METOJUYECKUX Pa3pabOTOK, YKa3aHHM
U pEeKOMEHAINI 10 BCeM BUIaM y4eOHOM paboThl, MPEeayCMOTPEHHBIX BY30BCKOM
paboueil mporpamMmoil, HaxoAsmieiicss B CBOOOJHOM JOCTyNe sl CTYACHTOB,
oOy4aroImuxcs B By3e.

r) 0a3bl JaHHBIX, HH(POPMAIIHOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMbI
Onepanmonnsie cuctembl Windows, ctanmapTHbie 0QHUCHBIC IPOTPAMMBI,
3aKOHOJJATEIHHO-TIPABOBas AJIEKTPOHHO-TIOMCKOBas 0a3a 1mo 6e30nacHOCTU
KU3ZHEAEATEIbHOCTU

9. MarepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUNIUHbI
Hcnonp3oBanue matepuanoB u npubopoB jgabopatopuu kadenpsl [leunpx
MIPOIICCCOB M TepepabOTKH 3HEproHocuteseil. Mcmonp3oBanue CTyAeHTAMU IS
CaMOCTOSATEIILHOM paboThl pa3paboTaHHBIX Kadeapoil y4eOHMKOB M y4eOHBIX
MOCOOUH.
Jist peanu3zanuu 1a0OpaTOPHOTO TPAKTHKyMma IO IUCHUILIMHE Kademapa
pacmoyiaraeT 1abopaTopuei, pacroararnieii mpudopamu:
4. Mopnenb Bpalaronieics meuan ¢ HeoOX0IMMBIMHU TPUOOpaMHu
5. Tleunble ycTaHOBKHM C TNpUOOpaMU I KOHTPOJS TEMIEpaTypbl |
U3YYCHHS] KHUHETHKH CYIIKA W TIPOKAJIKW, CICKAHWS, IUIABICHUS W
3aTBep/ieBaHUs (KPUCTAJUTH3AIMN) pAaCIIaBa a P OXJIAXKICHHUH.
6. KoMmiekr TEpMOCTOMKHX ¥  TEMIEPATYpOCTOWKHX  TUTJIEH W
MUKPOCKOTIOB JISI M3YYCHHSI KUHETUKH U PE3YJIbTATOB B3aUMOJICHCTBUS



OKCHUJOB UCXOJHBIX IIUXT B MPOIECCE UX NEYHON 00pabOTKH (ITPOKANKH,
CIICKaHHE, TIJIaBIICHHUE).
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