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1. leau 1 3a7a4u JTUCHUILJIMHBI:

OcHoBHOM  menpio  oOpa3oBanust no  jgucuuiuimHe  «OOopyaoBaHue
BBICOKOTEMIIEPATYPHBIX IPOU3BOJICTBY SIBIISICTCS dbopmupoBaHue
npoecCHOHANBHBIX 3HAHWW, 107l KOTOPBIMH IIOHUMAeTCd TOTOBHOCTh U
CIIOCOOHOCTh JIMYHOCTH HWCTOJB30BaTh B MTPO(PECCHOHATBLHON NEATeTLHOCTH
MPUOOPETEHHYIO COBOKYITHOCTh 3HAaHHUM, YMECHUH.

OCHOBHBIMH 0000IIEHHBIMH 331a4YaMH JAMCHMIIAHBI (KOMIIETEHIIUSIMH)
SIBJISIIOTCSI

- npuodpeTeHne MOHUMAHUS MPOOJIEM, CBI3aHHBIX C KOHCTPYKIIUSIMH amapaToB
JUIS. OCYIIECTBIICHUS! BBICOKOTEMITEPATYPHBIX ITPOU3BOJICTB, MPOXOAIINX B HHUX
TEIIOBBIX, TETUIOPU3NUECKUX U XMMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB.

- OBJIaJIeHHEe TEOPUEH U MPAKTUYECKUMHU pacuyeTaMy MO TEXHOJIOTHHM U TETIOBOU
paboTe  BBICOKOTEMIEPATYpPHBIX  MPOIECCOB, YYUTHIBAIOIIMX  TpPeOOBaHUs
MUHHUMU3AIUHU 3aTPAT ChIPhS U TOILJIMBA, a TAKKE aHTPONIOTEHHOT'0 BO3/ICHCTBUS Ha
OKPY’KAIOIIYIO CpEeNy.

- (hpopMHUpOBaHHE:

- npodecCHOHANbHBIX  3HAHUW  TEXHUKH W  TEXHOJOTUU  PA3ITUYHBIX
BBICOKOTEMIIEPATYypPHBIX allapaToB, OOECIEUMBAIOIIUX PEIICHUE MOCTABICHHBIX
TEXHOJIOTMYSCKHX 3aJ1a4;

2. Mecto nucuuminHbl «O00py10BaHHE BLICOKOTEMIIEPATYPHBIX POU3BO/ICTBY
B crpykrype OIl BO mno nampaienuto mnoarotoBku 18.03.1 «Xumuueckasi
TEXHOJIOTHS»  OTHOCUTCS K NPO(eCCHOHATBHOMY ITUKIY  00pa30oBaTelIbHOM
MIPOTPAMMBI.

Conepxanvue IUCHMIUIMHBI Oa3upyeTcss Ha 3HAHUAX, IOJYYCHHBIX IIPH
M3YYEHUM JUCIUIUIMHBI €CTECTBEHHOTO U 00pa3oBaTeIbHOTO IMKIJIOB, a 3HAHMUS,
YMEHUSI U HaBBIKW, TOJYYCHHBbIE NpU €€ H3YyYeHHH, OYIyT HCIOJIh30BaHbI B
MPOIIECCE OCBOCHMS CIENHATBHBIX IUCHUIUIMH MPU KYpPCOBOM U JIUILIOMHOM
MIPOCKTUPOBAHUM U B TPAKTHUUECKOMN JAEATEITHLHOCTH.

3. IlepedyeHb IUIAHMPYEMBIX PpPe3yJbTATOB O0y4YeHHMsI MO JUCHUIINHE
(M0Oy/110), COOTHECEHHBIX ¢ HHAUKATOPAMH JIOCTHKEHHSI KOMIIETEHIIM I

Taoauna 1

Koa mo ®I'OC

NHauKaTopbl 10CTHXKEHUS

Iliianupyembie pe3yJbTaThbl
o0yuenusi no pucuuminne (3YB)

OomenpodgeccuoHaIbHbIE

Crniocob6en pazpabaTeIBaTh
HOPMBI BBIPAOOTKH,
TEXHOJOTHUYCCKUEC HOPMATUBEI
Ha pacxo]l MaTepUaJoOB,
3aroToBOK, TOIIJIMBa U
ANEKTPOIHEPTHH,
KOHTPOJIMPOBATH MaPaMETPBI

OIIK-1.1 OcymecTBiasieT NOJIHBIH
KOHTPOJIb TEXHOJIOTHYECKOT 0
npoiiecca ¢ y4eToM Bcex
HOPMAaTHBOB.

3namp: - 0CHOBHbIE
3aKOHOMEPHOCTH IPOLECCOB
nepepadorku HedTH U rasa,
NMPOLECCOB MACCONEPEHO0ca
NPUMEHUTECJIBHO K
TEXHOJOTHYECKHUM MPoIeccam,
arperaram u 000pPy/10BaHHUIO.




TEXHOJIOTUYECKOTO TpoIecca,
BEIOMpATH 00OPYIOBAHUE U
TEXHOJIOTUYECKYIO OCHACTKY
(OIIK-3)

OIIK-1.2 YyacTByeT B nogoope
000opy/a0BaHUs MO
onpeaeJeHHbIH
TEXHOJIOTHYeCKHI Ipoiecc.

Ymemon:

- IPUMHUMATh TEXHOJIOTHYECKHe
pelnieHusi, NO3BOJSIOIIUE
HCII0JIb30BAThH 0€30TXO0AHbIE U
pecypcocOeperawiiue TeXHOJIOTHI
U NPUMEHSITh TUMOBbIE MOIAXO0bI
10 o0ecreyeHHuI0 0e30MacCHOCTH
JKU3HENEeITEILHOCTH U
3KO0JIOTMYECKOM YMCTOThI.

Bnaoemu:

- HABBIKAMM pac4éra u
NPOEKTHPOBAHUS 000Py10BaAHUS
PA3JIMYHOI0 TEXHOJIOTHY€eCKOI0
HA3HAYEHUS U CPeICTBAMU
NOJATOTOBKH KOHCTPYKTOPCKO-
TEXHOJOTHYeCKOM JOKYMEHTAIUH.

4. O0beM JMCHUILIMHBI M BUbI Y4eOHOH padoThI

Ta6auma 2
Bcero Cemectpsl
Buj yueOHoit padoThl 4yacos/ 3a4. eJl. 8 9

101010 0390 | O®O | 0390

KonTakTHas padora (Bcero)

48/1,3 27/0,7

B toMm uucne:

Jlexuun

24/0,6 14/0,4 24 14

HpaKTI/I‘{eCKHe 3aHATUA

24/0,6 13/0,3 24 13

CeMuHapsl

JlaGopaTopHbie pabOThI

CamocrosiTesibHasi padoTa (Bcero)

132/3,6 | 153/4,2 | 132 153

B ToM uucie:

KypcoBas pabora (IIpoeKT)

PacuetHo-Tpaduueckue padboTb

UTP

Pedeparsr

Jloxnaast

IIpe3enTaunu

U (unu) opyaue 6uovl camocmosmenvrol pabomoi:

[ToaroToBka K 1a00paTOpHBIM paboTaM




HOIIFOTOBKa K IIPAKTHUYCCKUM 3aHATHAM

90/2,5 | 110/3,1 90 110

IToaroroBka K 3auery

42/1,1 43/1,2 42 43

Bun npomexyTouHOM arTecTanuu 3auer 3auer | 3auer | 3auer
Bun oruerHocTn 3auer 3aver | 3auer | 3auer
OO6miast Tpy10€eMKOCTh BCETI'O B yacax 180 180 180 180
JUCIHUILINHLI BCEI'O B 3a4. exuHHIIaX 5 5 5 5

5.Conepxanne JTUCHUILIAHBI
5.1. Conep:kanue pa3aesioB IMCUUIIIMHBI

Taoauma 3

No HaumenoBanue pasnena
/o JTUCIUTIIINHEBI

Conepxkanue pazaena

1 BBenenune

HasHnaueHue BeICOKOTEMIIEPATYPHBIX
npousBoacTB. OcCHOBHas anmnaparypa. Merozsl
OLIEHKH UX TEIJIOBON paboThI,
MIPOU3BOIUTEIBHOCTH U ONITUMAJIbHBIX
KOHCTPYKTHUBHBIX Pa3MEpOB

2 | CymuibHbIE anmapaThl

Ha3nauenwe - ynaneHue BjIard u3 MUHEPAIBHOTO
CBIpb MEepe] TPAHCIIOPTUPOBKON U MO/1auei B
amnmapar ne4yHoi o0paboTKH JjIsi 00XKUTA UITU
wiaBieHus. KoHctpykuuu u 060pyioBaHue
CYIIUJIOK PACTIbLIUTENIbHBIX, OapaOaHHbBIX,
KHIISIIIIETO CJIOS, JISHTOYHBIX H .
AmmmapatypHoe opopMIIeHHE TOjaul MaTepraa
Ha CYIIKY U OTBOJI €T0 MOCJIE CYIIKH.
Terutonzonsuus.

3 Bpamaronuecs neuu s
IIOJTy4YE€HUsI AHOAHOMN
MacChl

Haznauenue aHoHOM MacChI -ITPOXU3BOJICTBO
AQHOJOB JJISI TPYAHOTEPMHUYECKUX,
CTaJICIJIAaBWIBHBIX U Ap. dJEKTpOIieuen u
ANEKTPOIU3EPOB (ATFOMUHUS, MAaTHUS U JIp. ).

4 VcTaHOBKH 1A
MOJTYKOKCOBaHHUS OyPBIX
yriIeu

KoncTpykiuu. B3peiBo6€3011acHOCTD.
[ToaroroBka mumxTel. [leun it OJIYKOKCOBaHMS
B 3aBUCHMOCTH OT KPYITHOCTH M COCTaBa yIJIsl.




KokcoBblie neun u 0arapen

KoHcTpyk1mm kamep KOKCOBaHUs, MeYeh U
KOKCOBBIX 0atapeii. OCHOBHOE TEXHOJIOTUYECKOe
obopynoBanue. Orueynopsl. ['openku s
CKUTaHMSI TOIJIMBA B BEPTUKAJIBHBIX KaHaaX.
AnrmapaTypHble BapHaHTBI TYILIEHHUS KOKCA.
TermnoTexHU4eCKUe pacyeThl.

6 | BeicokoTemmepaTypHas THUIIBI KOHCTPYKIIMM IO HA3HAYEHHUIO.
amnrmnaparypa Oco0eHHOCTH AKCIUTyaTaluu. TenIoTeXHUUeCKue
HeTenepepaboOTKu pacuerTsl.

7 | llpokayioyHble meyu Ass Koncrpykiuu. OCHOBHOE TEXHOJIOTHUECKOE
MOJIy4CHUS obopynoBanue. ['epmeruzanus. [IpousBoacTo
yraerpaguToBon TOBAPHOM IIPOTYKIIUH.

MIPOTYKITAN

8 | ObopynoBanus 1j1s OG6opynoBaHue JJis MOJTYYEHHS CTEKIIA,
MOJIYYCHHS CHUIMKATHBIX M | KEpaMHUUYECKHX MaTepHaioB, OTHEYIIOPOB,
OTHEYTNOPHBIX MATEPUAJIOB | TETJIOU3O0JIAIIMOHHBIX MaTEPUATIOB.

KoHCTpyKTHBHBIE U TETUIOTEXHUYECKUE PACUETHI
5.2. Pa3aes AMCHUIUIMH M BUAbI 3aHATHI
Taoauna 4
Ne Pa3gen mucnuIninHbl Jlekun, 113 Bcero
. qac. yac. 4acoB
1 | BBenenue 2 2 4
2 | CymmunabpHbIE anmaparel.. 4 4 8
3 Bpamaromuecs meuu ISl TIOTyYCHUS 2 2 4
aHOJIHOU MAacCChI
4 | YcTaHOBKU ISl TOJTYKOKCOBaHUS OYpBIX 4 4 8
yrieu
5 | KokcoBsle neuu u 6arapeu 2 2 4
6 | BeicokoremmneparypHas amnmnaparypa 4 4 8
HedrenepepaboOTKH
7 | IIpokamounble TMe4d [JIsi TOJIYYEHUS 2 2 4
yraerpaduToOBOM MPOIYKIIUU
8 | O6opynoBanus TUISt MOJTY4YEHUS 4 4 8
CUJTMKATHBIX U OTHEYTOPHBIX
MaTepuaioB

5.2 . JleKMOHHDBIE 3aHATHSA

Taoauna 5




Pa3 HaumenoBanue Conep:xanue pasaena
JeJ1 | pa3iesa IUCHUIINHBI
1 | Beenenue Ha3naueHune BICOKOTEMIIEPATYPHBIX TPOU3BOJICTB.
OcHoBHas anmaparypa. MeTo1bl OLIEHKH UX
TEIJIOBOM pabOThI, MPOU3BOJUTEIBLHOCTH U
ONTUMAaJIbHBIX KOHCTPYKTHUBHBIX Pa3MEPOB
2 | CymunbHble anmapatsl.. | Ha3Hauenue - ynaneHre Bjaru U3 MUHEPaJIbHOTO
CBIPBS IEPE] TPAHCIIOPTUPOBKOM U MOJIAYEH B
ammapar mevyHoi o0padoTKu JyIsi 00KUTA UITH
riaBiaeHus. KoHcTpykuuu u 060pyioBaHue
CYIIUJIOK PACTIBUIUTENbHBIX, OapabaHHbIX,
KUIISILIETO CJIOS, JIEHTOYHBIX M JAp. ANmaparypHOe
oopMIIeHHE TI0JIaYU MaTeEpHalia Ha CYIIKY U OTBOJ
€ro MocJye CymkKy. Tennon30samus.

3 Bpamaronmecs neuun | HaznaueHne aHOAHOM MacChl - MPOU3BOICTBO
AL HOJIYHCHUA | aHOHOB i1 TPYAHOTEPMUUYECKUX,
aHOJIHOH Macchl CTaleIUIABUIBHBIX U Ap. SJIEKTPOIICUel 1

AIEKTPOIU3EPOB (ATFOMUHUS, MATHUS U JIP. ).

4 | YCTaHOBKH s | Konerpykuuu. B3psiBoOe3onacHocTh. [logroroska
TIOJIyKOKCOBaHHMs OYPBIX | pxTer. [Teuw st MOJTYKOKCOBAHUS B 3aBUCUMOCTH
yriei OT KPYITHOCTH M COCTaBa yIJIs.

KokcoBele meun  u | KoHCTpyKMn KaMep KOKCOBaHUs, IEYEH U
5 Oarapen KOKCOBBIX Oatapeii. OCHOBHOE TEXHOJOTHUECKOE
o0opynoBanue. Orueynopsl. ['openku 1ist
CKUTaHUS TOIUIMBA B BEPTUKAIBHBIX KaHaaxX.
AnmnapaTypHbl€ BApUAHTBI TYIIEHUS KOKCA.
TermoTeXHMYECKUEe PacUueTHhl.

6 | BeicokoTremniepatypHas | TuIbl KOHCTPYKLH 110 Ha3HaYyeHU0. OcCOOEHHOCTH
alaparypa DKCIUTyaTaluu. TermoTeXHNIECKUE PACUEThI.
HedTenepepaboOTKu

7 | IIpokanounsie neun aist | Koncrpykunn. OCHOBHOE TEXHOJIOTHYECKOE
110JIy4CHHA yriaerpa- | obopynosanue. I'epmeruzanus. [Ipon3BoacTBo
(uroBoit npoaykiMK TOBAPHOM MPOIYKIHH.

8 | ObopynoBanus s | O6opynoBaHHe ISl TOTYYEHUS CTEKJIa,
[TOJy4CHUA CUIIMKATHBIX | kepaMUYECKUX MAaTEPUAIIOB, OTHEYTIOPOB,

1 OTHEYIOPHDIX | peron30MsaMoHHBIX MATEPHATIOB.
MaTepHuaioB

KOHCTPYKTI/IBHble M TCINIOTCXHUYCCKHEC PACUCThI

5.3. IlpakTnyecKkue 3aHATHUS




Taoauua 6

OTHEYTIOPHBIX MAaTEPUAIIOB

Ne HaumenoBanue pasaesia Conep:xanue pasaena
n/n JUCHUILIMHBI
1 BBenenue AHaJIN3 ¥ CONOCTABJICHUE KOHCTPYKIUN U
TEXHUKO-3KOHOMUYECKHX IMOKAa3aTeNIeH
ITPOMBIIUICHHBIX CYIIMJIBHBIX aIlllapaToB
2 CyluiibHBIE anmaparhl.. Pacuer GapabGaHHOM CyIIMIIKA
3 Bpamarommecs mneunm i | Pacder Bpamaromencs neuu s
MOJTy4YE€HUs AHOJHOM MaCChI MOJTy4YEHUs AHOJHOM MAaCCHI
4 YCTaHOBKH  UIsI  MOJYKOK- .
. Pacuer xokcoBoit 6aTapeu
COBaHUs OYpBIX yriei
5 KokcoBsie nieun u 0arapen N3yuenue onbiTa pabOTHI
BBICOKOTEMIIEPATYPHOM alapaTypsl
HedTenepepabaThIBAIONIUX 3aBOJIOB
6 BricokoTemnepaTypHas
anmaparypa I/I3yqfaHHe OmbITa pabOThl MPOKATOUYHBIX
neyei JIEeKTPOJHOTO TPOU3BOJICTBA
HedTenepepaboOTKN
7 [Ipokamouynsie  meun  Jisi | OT€UECTBEHHBIN U 3apyOEKHBIN OMBIT MO
NOJIy4eHUsl  yrierpaduroBoil | 000pyAOBaHUIO TPOU3BOACTBA CTEKIIA,
MPOAYKIUU CUJIMKATHBIX MAaTEPUAJIOB JIJIsI XUMUYECKOU
MIPOMBIIIICHHOCTH
8 O6opynoBanus 11t | OTedecTBEeHHBIN U 3apyOEKHBIHN OIBIT IO
MOJIYYCHHUS] CHJIMKATHBIX U | 000pYZOBaHUIO MMPOU3BOICTBA

OTHCYIIOPOB JIA XUMHYECKOM
IIPOMBIIIJIICHHOCTHU

6 Bompocsl 1151 CaMOCTOATEIBHOI0 U3YUYCHUSA

Tabumua 7
Ne
TeMbl /151 CAMOCTOSITEILHOTO U3YYeHHA
n/n
1 [Toxbop onTUMaIBHBIX KOHCTPYKTHBHBIX Pa3MepOB 10
BBICOKOTEMIIEPATYPHOTO 000PY10BaHUS

2 Oco0eHHOCTH KOHCTPYKIIUU PAaCHbUTUTENIbHBIX CYIIUIOK 10

3 Ternnon3onsiys BHICOKOTEMIIEPATYPHOTO 000PY0BaAHUS 10

4 ['epmeTn3anus DPOKAJIOYHBIX NEYEN 10




5 KoHcTpykiuu. nedeit 11 mojiydeHus yrierpauToBoit 10
MPOTYKIIUU

6 Oco0EHHOCTH KOHCTPYKIIMH JIEKTporneyeil u 10
AIIEKTPOIU3ZEPOB

7 B3peiB0O€3011acHOCTD  TI€UeH JIJIs TTOTYKOKCOBaHUS 10

8 . AnmapatypHble BapuaHThl TYIICHUS KOKCa 10

9 ["openku A CKUraHus TOIJIMBA 10

10 Oco0EHHOCTH IKCILUTYaTalMH. BBICOKOTEMIIEPATYPHOM 10
anmapaTypaTyphl.

11 ['epmeTn3anus OCHOBHOTO TEXHOJIOTUYECKOTO 16
00opy10BaHUSI.

12 Anmapatsl 1715 HOJy4E€HHsI CTEKJIa, KEPAMHUYECKUX 16
MaTepHuaioB
Bcero 132

7. IlpuMepHasi TeMaTHKA KYPCOBBIX padoT — HE TPEIYCMOTPEHBI.

7.1. O0pa3sen TeKylero KOHTPOJIA

(1—2, S =const), meperpeThIii map XJjaJareHTa OXJIAKIaeTCs 10 COCTOSHHS

HACBIIICHUS B KOHJIEHCATOPE (23, P =const), KOHACHCUPYETCS B HEM

Oxnasxcoenue 00 memnepamyp Hudxice memnepamypuvl OKpyxicaioueri cpeobi.

Ymepennoe oxnascoenue (0o ~-100°C).

HCIPOKOM}’lpeCCMOHHble XO0JI00UIbHbIE MAUUHDL.

XmnajgareHT (aMMHak, yriaekuciaoTa v Ip.) cxxkumaercs (puc. 1) B koMipeccope

(3—4, T =const), MOTYYEHHBI KOHACHCAT XJIaJareHTa nepeoxyiaxaaercs oT 1 1o

T, B koHaeHCaTope (4-5).

XJIaJareHT ApoccenupyeTcs (5—6, i =const) ¥ BBIBOJUTCS B UCTIAPUTEIH

W3 xorneHcaropa (Ternaioo0MeHHUKA) BBIBOJUTCS TEIUIOBOM TOTOK Q, . [anee

(TemI000MEHHHK ), T€ UCTIApSETCs 3a CUET MOABO/IA TEIJIOBOTO MOTOKA Q, ,




0TOMpaeMoro y oxjiaxkjaeMoro matepuania (6-1, T, = const). [Iponecc

OXJIAXKACHUA MaTCpualia IIPOUCXOOUT B UCITAPUTCIIC.

Komnpeccop

2_|11 T

e

/ Wcnapwutens

. | Qo
D 10T60p T
Tenna In
y oxnaxa.To
5 6 marepuana)
. [
\‘\,El,poccenb

IS

Puc. 1.

HpI/IHHHHI/IaJII)HaH cXeMa pa6OTBI H&pOKOMHpGCCI/IOHHOﬁ MalllTMHBbI

Jano: 11 napoKOMIIPECCHOHHON XOJIOAUIBHON YCTAHOBKH C CYXHUM XOJ0M
KoMIpeccopa (XJIalareHT - aMMHaK) Tpedyemast X0JI0J0NpPOrU3BOAUTEILHOCTh
Q, =104750 /x4 . Temnepartypa ucnapenus xnaaaresara T, =-20°C,
TeMIiepaTrypa KongeHcauuu T =20 °C, TeMrepaTrypa Inepeoxaak ICHUs
KOHJIeHcaTa xyagaredra T =15°C.

Omnpenenutb TEOPETUUECKH HEOOXOIMMYIO MOLITHOCTh KOMIIpECcopa,
yIETBHYIO XOJIOA0IPOU3BOAUTEIHFHOCTD, PACXO T IIUPKYIUPYIOIIETO XI1alareHTa
(amMuaka), pacxoj; oTOMpaeMoro B KOHJIEHCATOpE TeIlIa U XOJIOAUIbHbBIN
KO3 (PUIIMEHT YCTaHOBKH.

Penienue:

1. Crposr nukn B T-S puarpamme 1isd aMMHuaka. B kaxknoi Touke
nuarpammsl (1, 2, 3, 4, 5, 6) onpeaeistoT SHTAIbIUIO:
i, =1668 kJlx/xr, i, =1848 kJlx/xr, i, =1710 kIx/kr, i, =515 kJx/Kr

i, =i, =490 KIDK/KT.

2. VY nenbHas XOJIOIOTTPOU3BOAUTENIHOCTh o
(X01010MPOU3BOIUTENBHOCTD 1 KT aMMHUaKa)

O =y — s =1668—490=1178 kTt .



3. Pacxonx nupKymmpyromero B ycTaHOBKE aMMHAKa

104750
G, = =22 88,9 kr/u.
v =Q/ 0 =778 o
4, Pacxon OT6HpaeMOFO B KOHACHCATOPC TCILIA

Q. =G, (i, — i) =88,9(1848— 490) = 120726 Kl .

S. XonoaunpHbIi KOA(G(GUIUEHT YCTaHOBKU
L _ ki _ 1668-490
i,—i, 1848-1668

6. TeopeTnduecku  HeoOXoAWMasi  MOUIHOCTh  aMMHAYHOTO
KOMIIpeccopa
_ Gy iy —1y) _ 889(1848-1668) _, ;0 1
3600 3600

7.2. Boripochbl Ha 3a4eT

. HaznaueHue BrICOKOTEMIIEpATYPHBIX TPOU3BOJICTB.

. OcHOBHas amnmaparypa BbICOKOTEMIEPATYPHBIX MPOU3BOCTB.

. MeTo/1bl OLIEHKHU UX TEIUIOBOUM pabOoThl, MPOU3BOIUTEILHOCTH .

. PacueT ontumanbHBIX KOHCTPYKTUBHBIX Pa3MEpPOB

. CymnnbHbie annapatsl. HaznaueHue.

. Y1aneHre BJIaru U3 MUHEPAILHOTO ChIPbS MEPE]l TPAHCIIOPTUPOBKOM.

. Y anenwue Biaru nepej rnojaydeii B anmnapaTt neqHorl 00paboTKu A 00Kura.

. Y anenwue Biaru nepes rnojaavei B anrapaT nIeqHod 00paOdOTKH /IS TIIaBICHUS.
. KoHcTpykiuu n 060pyaoBaHue CYIIMIOK pacHbUIUTEIbHBIX, OapaOaHHbIX,
KUIISIIETO CJI0S, ICHTOUHBIX U JIP.

10. AnnaparypHoe odopmIIeHHE NTOJa4l MaTepuasa Ha CYIIKY U OTBOJ| €ro 1ociie
CYIIIKH.

11. Tenmounzomsiiust 000pyI0BaHUS CYIIUIIOK.

12. Bpamaronmecs neuu s MOJy4eHUs] aHOJHOM MacCChl

13. HazHaueHue aHOAHOM MacChl -IIPOU3BOJICTBO aHOJIOB JIJISI
TPYAHOTEPMHUYECKHUX IJICKTPOTIEUEH.

14. AnoxHas mMacca JjIs MPOU3BOJICTBA AHOJIOB TaJICIJIABUIILHBIX AJIEKTPOIICUEH
16.Ha3zHnaueHne aHOIHOM MacChl - TPOU3BOJICTBO AHOJIOB JIJISl JICKTPOIEYE 1
AIEKTPOIU3EPOB (ATIOMHUHUS, MarHus U JIp.).

17.YcTaHoBKH U1 TOJIYKOKCOBaHUS OypbIX yriei

18.KoHCTpyKIIMK mieuen JJisi HOJIyKOKCOBAaHHMS B 3aBUCUMOCTH OT KPYITHOCTH U
COCTaBa yris

19.B3pbpIB0OE30MIaCHOCTD TE€UEH JIJIsI TOTYKOKCOBAHMUSI.

20.060pynoBaHue 1151 TOATOTOBKA IIMXThI

21.KoxkcoBble neun u 6aTapeu

22 KoHcTpyKIuu KaMep KOKCOBaHMs, Teuel 1 KOKCOBBIX OaTapei.

23.0OCHOBHOE TEXHOJIOTHYECKOE 000PY0BAHNE KOKCOBBIX MEYeH.

24. Knaccel OTHEYNopoB..

O 001N DN K~ W —



25.T'openku 11 COKUraHusl TOIJIMBA B BEPTUKAIBHBIX KaHAJaX.

26. AnmapatypHble BapUaHThI TYLICHUS KOKca.

27.TennoTexHUYECKUE pacueTbl 000pyAOBaHUS.

28.BricokoTemnepaTypHas anmnaparypa HedTenepepadboTKu

29.Tunbl KOHCTPYKIUI 10 HA3HAYEHUIO BBICOKOTEMIIEPATYPHOU ammaparypsl .
30.0cobeHHOCTH AKCIUTyaTaluu. TermmoTeXHUYeCKUe pacyeThl anmnapaTyphl.
31.IlpokanoyHsbie neyu AJid MNOTydeHUs yrierpaduToBoi IpoayKIuu

32. KoHCTpyKIIMH NPOKAJTOYHBIX MEYEH.

33.0cHOBHOE TEXHOJIOTHYECKOE 000PYTOBaHHE MPOKATIOYHBIX ITEUEH.
34.I'epmeTun3aiys NPOKATIOYHbBIX MEYEH.

35. TIpon3BOACTBO TOBApHOM yriaerpaduTOBON MPOAYKIIHH.

36 . OGopynoBaHus AJs TOTYYEHUS CHIIMKATHBIX U OTHEYITOPHBIX MaTepUajoB
37. O6opyaoBaHME AJis MOTYUYECHUS CTEKJIA, KEPAMUUYECKUX MaTEPUAJIOB,.
38.000pynoBaHue AJis NOJYyYEHUS TEMION3O0ILIMOHHBIX MAaTEPHAIIOB.
39.KOHCTpYKTUBHBIE U TEIIOTEXHUYECKHE OCOOCHHOCTH .

Oopazen ®OC
I'PO3HEHCKHUH I'OCYJIAPCTBEHHbIA HE®TSIHOM
TEXHUYECKWHA YHUBEPCUTET
uM. akaa. M.JI. MUIUIMOHIIUKOBA
Jucuurvza: «O0opynoBanue HeTenepepadoOTKM

Bbunaer Ne 1

1. B3pbIBOOE30MACHOCTH Teuei ISl MOTYKOKCOBAHUS.
2. KOHCTpYKTHBHBIE U TEIUIOTEXHUYECKHNE OCOOCHHOCTH .

[penonaBaTens / /
3aB. kadeapoi / /
« » 20 T

Onucanue mnokKasarejied M KpUTepHEB OLCHUBAHUA KOMIETEHIUI Ha
Pa3JIMYHBIX 3TANAX UX (POPMHUPOBAHNS, ONMCAHNE IIKAJIbI OLlCHUBAHMS.

Taoauua 7

’ IlnaHupyemble pe3yJbTaThl 0CBOEHHSI ‘ Kputepuu oueHMBanus pe3yabTaToB 00yY



KOMIIETCHIIUH

MeHee 41 6aj110B

(HeyA0BJIECTBOPHUTEIbHO)

41-60 6ay10B
(Y10BJ1€TBOPUTEJIBHO)

61-80 6as0
(xopouo)

OIIK-3: cnocoonocmos pazpadamuiéams HOPMbL 6bIPAOOMKU, MEXHON02UYECKUE HOPMAMUGBHL HA P
9J1IeKMPOIHEP2UU, KOHMPOTUPOBANb NAPAMEMPbL MEXHOI02UUECK020 npouecca, 6bloupams 0060,

3HaTh: OCHOBHbIE  3aKOHOMEPHOCTH
npoueccop nepepaborku HedTH M rasa,

DparMeHTapHbIE 3HAHUSA

Henonnsie 3Hanus

CdopmupoBaHHI
COZIepIKaIIe 0TI

NPUMEHHTEJbHO K  TeXHOJOTHYeCKHM
npoueccam, arperaramM 1 060py/10BaHHUIO.

NPOLECCOB MaccomnepeHoca poOeIkl 3Hal

0e3oTxoAHble M  pecypcocOeperaomme
TeXHOJIOTMM ¥ TPUMEHSATh THIOBbIE
MOAXO0AbI MO O0ecHeYeHUI0 0e30IacCHOCTH
JKH3HENesITeJILHOCTH M 9KOJOTHYecKoi
YHCTOTHI.

YMmeTh: NPUHUMATH TEeXHOJOTHYEeCKUe YacTtuuHbie YMCEHUA Hemnonnasie YMEHUA VMeHUs NOoJIH

pelneHusi, NO3BOJIAIOIIHE MCII0Jb30BaTh TOITyCKarOTCsI HEO!

Baaners: HaBbIKAMH pacqéTa H YactuuHoe BiaJeHUE Hecucrematuueckoe
MPOEKTUPOBAHUA oﬁopyzuma}mﬂ HaBbIKaMH NPUMCHCHHUC HABBIKOB
pPa3JIu4YHOTro TEXHOJOIHY€CKOIro B cucrematuue
HasHaA4YeHUus1 M CpeaCTBaMH MNOATOTOBKH NPUMCHCHUHU Hal
KOHCTPYKTOPCKO-TEXHOJI0TM4ecKOoi JOIIYCKAKTCs P!

8. Oco0eHHOCTH peasM3auu JUCIHMILIMHBI 1JIs MHBAJUI0B U JIUI C

OTrpaHUY€HHBIMH BO3MOKHOCTHAMH 310POBbHA

JInst OCyIIECTBIIEHMs IPOLEAYP TEKYILEro KOHTPOJSA YCIIEBAEMOCTH U
IPOMEKYTOYHOM arTecTalui 00y4darouuxcsi Co3/1aHbl (POH]IbI OLIEHOYHBIX CPECTB,
aZanTUPOBAHHbBIC [UI1 HMHBAJIWAOB U JIMI C OIrPAHUYECHHBIMH BO3MOKHOCTSIMH
3I0POBbS M IO3BOJIAIOIIME OLEHUTh JOCTH)KEHME HMHM 3aIlUIAHUPOBAHHBIX B
OCHOBHOM 00pa30oBaTeiIbHON MporpamMMme pe3yJbTaToB OOYYEeHHS U YpPOBEHb
c(OPMUPOBAHHOCTH BCEX KOMIIETEHLIMH, 3asBIEHHBIX B 00pa3oBaTeNbHOM
nporpamme. Gopma NpoBEAECHUS TEKYLIEH aTTECTAlUM JJIs1 CTYICHTOB-UHBAJIN]IOB
YCTaHaBIMBAETCS C Y4€TOM HHAMBHUAYAIbHBIX NMCUXO(PHU3UUECKUX OCOOEHHOCTEH
(ycTHO, mNHCbMEHHO Ha OyMmare, NHCbBMEHHO Ha KOMIIbIOTEpe, B Qopme
TecTupoBaHuss W T.1.). [lpm TecTupoBaHuM i CHA0OBUASILKUX CTYJIEHTOB
UCIONB3YIOTCS (OHIIBI OLEHOYHBIX CPEACTB € YyKpymHeHHbIM ImpugTom. Ha
’K3aMEH NPUIIIAIIAETCS COMPOBOKIAIOUINM, KOTOPBI 00€CIEUNBAET TEXHUUECKOE

COMpPOBOXJEHUE  CcTylneHTy. Ilpm  HEoOXOIMMOCTH  CTYAEHTY-MHBAIHIY



IPEAOCTABIACTCA JOMOJHUTEIBHOE BpEMs JIJIsl MOATOTOBKHA OTBETA HAa 3K3aMEHE
(wnu 3adere). OOydaronmecs C OrPaHUYCHHBIMU BO3MOXHOCTSMH 3J0POBbSI U
oOyyaroluecss HMHBAIHWIbl OOECIEUMBAIOTCA [EYATHBIMU U AJIEKTPOHHBIMHU
oOpa3oBaTenbHBIMH  pecypcamMu  (MporpaMMbl,  y4eOHBIE  TOCOOMS IS
CaMOCTOSITENIbHOM paboTh! U T.11.) B (OpMax, aJallTUPOBAHHBIX K OTPAaHUYEHUSAM UX
3JI0pPOBBS U BOCTIPUATHS UHPOPMAIIUH:

1) I MHBAJIMJIOB M JIUL C OTPAHUYEHHBIMH BO3MOXHOCTSIMH 3/10POBbS 110 3PEHHIO:

- IUISl CJIeNbIX: 33JaHUs JJIs BBIIOJHEHUS HA CEMUHApax U MPAKTUYECKUX
3aHATUAX O(QOPMIIIIOTCSL pelibepHO-ToueuHbIM IIpudTOoM bpaiinsg win B BHIE
ANEKTPOHHOTO  JOKYMEHTa, JOCTYIHOIO C TIOMOLIBIO  KOMIIBIOTEpPA  CO
CHELMATU3UPOBAHHBIM ~ IIPOIPaMMHBIM ~ O0€CIIEUeHUEM ISl CIIENbIX, JH00
3aUMTHIBAIOTCS ACCHUCTEHTOM; IMCHhMEHHbBIE 3aJIlaHWs BBIIOJHSIOTCA Ha Oymare
penbedHO-TOUeUHbIM  mpudpTOoM  bpaiing unm Ha  KOMIBIOTEpE €O
CHELMATU3UPOBAHHBIM  NPOTPAMMHBIM ~ OOECHeUeHUuEM JUIsl  CJemlblX — JH0o
HAJMKTOBBIBAIOTCSI ACCUCTEHTY; OOYYAIOIIMMCS ISl BBINOJIHEHUS 3aJaHusl IMpHU
HEOOXOJMMOCTH TPEAOCTABISIETCS KOMIUIEKT MUCbMEHHBIX MPUHAMJICKHOCTEH U
Oymara sl OUChbMa peENbeHO-TOYEUHBIM MIpUPTOM bpaiinsg, KoMOblOTEp €O
CHEeLMATU3UPOBAHHBIM MPOTPAMMHBIM 00€CTIEUEHUEM IS CIICTIBIX;

- VI cJa00BUASAIIMX: 00ECIEUMBACTCS WHIMBUAYAIbHOE PAaBHOMEPHOE
ocsenienre He MeHee 300 nrokc; 00yyaromuMcs JUIsl BBIIOJIHEHUS 3aJaHusl IpH
HEOOXOMMOCTH MPEOCTABISAETCS YBEIMUNBAIOIIEE YCTPOUCTBO; BO3MOYKHO TaKKe
WCIIOJIb30BAaHUE COOCTBEHHBIX YBEJIMYMBAIOLIUMX YCTPOMCTB; 3aJaHud IS
BBITIOJIHEHUS 3aJaHU OPOPMIISIIOTCSA YBEIMYEHHBIM LIPUPTOM;

2) JUIsl ’HBAJIUJIOB U JIUL] C OTPAHMYEHHBIMU BO3MOXHOCTSIMU 37J0POBbSI MO CJIYXY:

- a8 TIAYXuX M cjadocablmammx:  o0ecrneyrBaeTcss  Haluudue
3BYKOYCWJIMBAIOLIEH  ammapaTypbl  KOJUIEKTUBHOTO  TOJIb30BaHUA,  INpHU
HEOOXO0MMOCTH 00y4aIOIIUMCS IPEAOCTABISIETCS 3BYKOYCHUITMBAIOLIAs annaparypa
WHIUBUyAJIbHOTO MOJIb30BAHUS; MPEJOCTABIISAIOTCS YCIYTH CYpAONEPEBOIUNKA;

- VIS CJIENIOTJIYXMX JIOITYCKAETCs MPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOLIETO

yciyrd  TUdIocypaonepeBoaunka  (MOMUMO  TpeOOBaHMI,  BBITOJIHIEMBIX



COOTBETCTBEHHO JJIS CJIETIBIX U [IIyXHUX);

3) [UIs JIMIL C TSDKEJIBIMU HAPYIICHUSIMH PEUH, TIYyXUX, CIa00CIbIIIAUX JEKIUN U
CEMHUHApPBI, IPOBOAMMBIE B YCTHOU (popMe, TPOBOAATCS B MUCbMEHHOM QopMe;

4) JJIsI THBAJIMJOB U JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbS, HMEKOLIHX
HapylUIeHHUs ONIOPHO-IBUIaTeIbHOIO aNNapaTa:

- JUIs JIULL ¢ HApYILIEHUSIMU OTIOPHO-/IBUTaTEIBHOTO anapaTa, HapylueHUsIMH
JIBUTATEIbHBIX (DYHKIMNA BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEpPXHHX
KOHEYHOCTEM: IHCHbMEHHBIE 3aJaHUsl BBINOJHSIOTCS HAa KOMIIBIOTEPE CO
CHEUATN3UPOBAHHBIM [POrPAMMHBIM OOECIEYEHUEM WM HAJUKTOBBIBAIOTCS
ACCUCTEHTY; BBIIIOJIHEHHE 3a/IaHUl (TECTOB, KOHTPOJBHBIX PadboT), MPOBOJIUMBIE B
NUCBMEHHON (opMme, NpoBOAATCA B YCTHOM (popme myTeM ompoca, Oecelbl C

00y4Yarommnmcs.

8. YueOHo-MeToanueckoe odoecneyeHne JUCHUIITHHBI

a) OCHOBHASI JINTEpPAaTypa

1 FOcghun FO.C. Obmias metamtyprus : M., Meramnyprus, 2007, 650 c.

2. Usanosa I'.H., Ky3ueyoe H J]. v np. TemnoTexHWIeCKUe U3MEPECHHS U TIPUOOPHI.
VYuebnuk qua BY3oB: U3narensckuii njom MDOU, M., 2008, 448 c.

3. bananos I1.I'. Ilponiecce mepepadbotku HedTH: M., 2000 T .

4. Makapos I'"H. n np. XuMU4ecKasi TEXHOJIOTHS TBEPIBIX TOPIOUUX UCKOTIAEMBIX:
M., Xumus, 1986 r.

5.Macmproxkos b.C. Temnoduszuka metamryprudeckux nporeccoB. M.: MUCHUC,
1996, 268c.

6. Habotiuenxo C.C. u ap. Ilpouecchl u amnmapaThl IBETHON MeTautypruu: 3.
YI'TY, ExarepunOypr, 1997, 655 c.

7{.Pomankos  II.I(Ilon  pen.) Ilpoueccsl W  anmapaThl  XUMHYECKOU
npoMsbinieHHocTH: JI., Xumus JIO, 1989,560 c.

8. Kpusanoun B.A., Mapkos Bb.JI. Metamnypruueckue neun: M., Metamtyprus,
1977,464c.

JAOIMMOJIHUTEC/IbHAaA

9.1 munnuxos M.A TennoBast paboTa cTajeriaBUIbHBIX BaHH // M., Mertamnyprus,
1970, 407c.



10.Beeman E.®. OxyckoBaHue pya U KOHLIEHTpaToB: M., Meramnyprus, 1976, 224
C.

11. FOcgun F0.C. bBaszunesuu T.B. OOXur xene3opyAHbIX oOKathlmie: M.,
Mertamnyprus, 1973, 272 c.

12. Xooopos E.U., IlImopeyuenxo H.C. TexHuka clIEKaHHS IIMXT TIIAHO3EMHOMU
npoMbInIeHHOCTU: M., MeTtamnyprus, 1978, 320 c.

13. Bmunos O.M., I'ne6oslO. /., Ilpubvimkos H.A. OCHOBBI METAJLIyprUueCKOi
temnorexHuku: M., Meramnyprus, 1973, 280 c.

14. B.A.Kpusanoun,.A.Apymionos, B.C.Macmpioxoe n ap. Metamtyprudeckas
TeIUIOTeXHUKa, T.1.: M., Metamnyprus, 1986. 423 c.
15.E¢pumos B.A. PaznuBka u kpucrammszanus ciurka: Mertamtyprus, 1976, 552 c.

B) IPOrpaMMHOe oldecrneyeHmne

DNEeKTpOHHBIE BEPCUU YUEOHUKOB, NOCOOMIT, METOAUYECKUX Pa3padOTOK, yKa3aHHM
U peKOMEHJAIlUi TI0 BCEM BHUAaM y4eOHOU paboThl, MPETyCMOTPEHHBIX BY30BCKOM
paboueil mporpaMMoid, HaXOJsIIeics B CBOOOJHOM JOCTyNE€ [Jisi CTYJIEHTOB,
oOyyJarommxcs B By3e.

r) 0a3pl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIC H MOUCKOBbIEC CHCTEMbI
Oneparronnbie cuctembl WINdOWS, ctaniapTHbIC OQHCHBIC TPOIPaMMBI,
3aKOHOJIaTeIHLHO-TIPABOBas AJIEKTPOHHO-TIOMCKOBas 6a3a 1o 6e30macHOCTU
KU3HEAEATEIbHOCTU

9. MarepuaibHO-TEXHHYECKOE O0ecnedeHue QU CIIMIIIMHBI
Hcnonp3oBanue matepuanoB u mpubopos nadbopatopun kadenpsl [leunnix
MPOIIECCOB M TepepadOTKU IHeproHocuteneid. Mcnonb3oBaHue CTyJaeHTaMH s
CaMOCTOATENbHON paboThl pa3pabOTaHHBIX Kapeapoll YYEeOHHMKOB M y4eOHBIX
OCOOUH.
Jns peanuzanuu 1a00paTOPHOrO MpPAKTUKyMa MO AUCHUILIMHE Kadenpa
pacnoJiaraeT Jlabopatopueid, pacnoJiararomei npudopamu:
1. Mogaens Bpamarouieiicss neur ¢ HeoOXOAUMBIMH PUOOpPaMU
2. Ileuynble yCTaHOBKM C MpuUOOpaMu MJii KOHTPOJS TEMIEpaTypbl H
M3YUYEHHS] KUHETUKU CYIIKA M TMPOKAJIKH, CIEKaHUs, IUIaBJICHUS U
3aTBEpACBaHMS (KPUCTAJUIM3AIMKM) pacIlyiaBa a MpH OXJIaXKICHUU.
3. KommiiekT TepMOCTOMKHX W  TEMIEPaTypOCTOMKUX  THUTJICH U
MUKPOCKOTIOB JIJIs U3yUYECHUS] KUHETUKU U PE3YyJbTaTOB B3aUMOICHCTBUS
OKCHUJIOB UCXOJIHBIX ITUXT B MPOIECCE UX MEYHOW 00pabOTKH (TPOKAIIKH,
CIIEKaHME, TIJIaBJICHUE).
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