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1. leau u 32724y AUCHMUILIMHBI:

OcHoBHOM 1ICJIBIO oOpa3oBaHUs I10 M CITATIIINHE «ObopynoBaHue
BBICOKOTEMIIEPATYPHBIX MIPOU3BOJICTBY SIBIISCTCS dhopMupoBaHue
npodeCCUOHANIBHBIX 3HAHMM, TI0J KOTOPHIMH IIOHMMAaeTCs TOTOBHOCTh U
CIIOCOOHOCTh JIMYHOCTH MCIIOJIB30BaTh B MPO(PECCHOHATBHON ESITEILHOCTH
MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMCHHIA.

OCHOBHBIMH 0000IIEHHBIMH 32Ja4YaMH JIMCUHUILIMHBI (KOMIIeTeHI[MsIMM)
SIBJISIIOTCSI

- npuodOpeTeHne MOHUMAaHUA MPOOJIEM, CBA3aHHBIX C KOHCTPYKIUSIMHU alapaToB
JUIS. OCYIIECTBIICHUS] BBICOKOTEMIIEPATYPHBIX MPOU3BOJCTB, MPOXOAIINX B HHUX
TEIJIOBBIX, TETUIO(QU3NIECKUX U XUMHUKO-TEXHOJIOTUYECKHUX MTPOIIECCOB.

- OBJIaJIEHME TEOPUEH U MPAKTUYECKUMU pacuyeTaMH MO TEXHOJOTHH U TEIJIOBOM
paboTe  BBICOKOTEMIEPATYpPHBIX  MPOIECCOB,  YYUTHIBAIOIIMX  TpeOOBaHUs
MHHUMM3AIMY 3aTPaT ChIPbs M TOTUIMBA, a TAKXKE aHTPOIIOTE€HHOT'O0 BO3/ICHCTBUS HA
OKPYKaIOIIYIO Cpeay.

- hpopMuUpoBaHueE:

- npodeccHOHATbHBIX  3HAHUNW  TEXHUKH W TEXHOJOTHH  Pa3IUYHBIX
BBICOKOTEMIIEPATypHBIX aIllllapaToB, OOCCIEYMBAIONINX PEIICHUE ITOCTaBICHHBIX
TEXHOJIOTMYSCKHX 3aJ1a4;

2. Mecto qucuuninuabl «O00py10BaHUE BLICOKOTEMIIEPATYPHBIX IPOU3BOICTB
B crpykrype OIl BO mno nampaBinenuto mnoarotoBku 18.03.1 «Xumuueckasi
TEXHOJIOTHS»  OTHOCUTCA K MNpodecCHOHATBHOMY LHUKIYy  00pa3oBaTeNbHON
MIPOTPAMMBI.

Conepxanve IUCHMIUIMHBI Oa3upyeTcsi Ha 3HAHUAX, MOJYUYEHHBIX TpHU
M3YYEHUM JUCIUIUIMHBI €CTECTBEHHOTO U 00pa3oBaTeIbHOTO IMKIJIOB, a 3HAHMUS,
YMEHUSI W HaBBIKHM, IOJy4YeHHbIE TpU €€ H3yuYeHUH, OyAyT HCIOJIb30BaHBI B
IPOLIECCE OCBOECHUS CIICHHUAJBHBIX JIWCUUILUIMH IPU KYPCOBOM U JUIIJIOMHOM

IMPOCKTUPOBAHUU 1 B HpaKTquCKOﬁ JACATCIIBHOCTH.

3. Ilepevyenb IUIAHMpPYeMBIX Pe3yJbTATOB OOyYeHHSl IO JUCHUILINHE

(M0y/110), COOTHECEHHBIX ¢ HHAUKATOPAMH JOCTHKEHNSI KOMIIETEHIIM I

Taoauna 1

Koa nmo ®1'0OC

NHaukaTopbl 10CTHIKEHU S

Ilnanupyembie pe3yabTaThl
o0yuenusi no fucuuiuinae (3YB)

Ob6menpodeccnoHalbHbIE

Crniocoben pazpabaTbiBaTh
HOPMBI BBIPaOOTKH,
TEXHOJIOTHYECKHE HOPMATUBBI
Ha pacxoJl MaTepHuasos,
3aroTOBOK, TOIUINBA U
AIIEKTPOIHEPTHH,
KOHTPOJUPOBATh MapaMeTPBI
TEXHOJIOTUYECKOT0 IpolLecca,
BBIOMPATh 00OPYAOBaHHUE U

OIIK-1.1 OcymecTBJsieT MOJTHBIH
KOHTPOJIb TEXHOJIOTHYECKOT 0
npoiecca ¢ y4eToM Bcex
HOPMATHBOB.

OIIK-1.2 YyacTByeT B nogoope
o0opyaoBaHus MO/

3uamo: - OCHOBHBIE
3aKOHOMEPHOCTH IPOLeCCOB
nepepadoTku HedTH U raza,
NPOLEeCcCOB MacconepeHoca
NPUMEHHUTEJIbHO K
TeXHOJIOTHYeCKUM Mpoleccam,
arperaraM M 000pyJA0BaHMIO.

Ymemes:




TEXHOJIOTUYECKYIO OCHACTKY onpeaeleHHbIH

(OIIK-3) TEXHOJIOTUYECKHI mpoilecc.

- IPUHUMATDH TEXHOJIOTHYECKHe
pelieHusi, NO3BOJSIOIIHE
HCII0JIL30BAThH 0€30TX0AHbIE U
pecypcocOeperamiime TeXHOJIO0THH
U NPUMEHSITh TUMOBbIE MOAXO0bI
10 o0ecreYyeHHuI0 0e30MacCHOCTH
JKU3HENEeATeILHOCTH U
3KO0JIOTMYECKOM YMCTOThI.

Bnaoems:

- HABBIKAMM pac4éra u
NPOEKTHPOBAHUS 000PY10BAHMS
PA3JIMYHOI0 TEXHOJIOTHY€eCKOI0
HA3HAYEeHUs U CPeCTBAMH
NOATOTOBKH KOHCTPYKTOPCKO-
TEXHOJOTUYeCKOM JOKYMEHTAIUH.

4. O0beM QMCHUIIMHBI M BUbI Y4eOHOH padoThI

Tadoauua 2
Bcero Cemectpsl
Buja yue0Hoii padoThl 4yacoB/ 3a4. e]l. 8 9

(01010 03d0 0D0 03d0
KonrakTHas padora (Bcero) 48/1,3 27/0,8 48/1,3 27/0,8
B ToMm uuce:
Jlexiuu 24/0,6 9/0,3 24/0,6 9/0,3
[MpakTHyeckue 3aHATHS 12/0,6 9/0,3 12/0,6 9/0,3
CemMuHapsl
JlaGopaTopHbie pabOThI 12/0,33 9/0,3 12/0,33 9/0,3
CamocTosiTeibHasi paboTa (Bcero) 132/3,7 153/4,3 | 132/3,7 153/4,3
B ToMm umncne:
Kypcogas pabota (mpoekT)
PacuetHo-Tpaduueckue padboTb
UTP
Pedeparsr
Jloxnaast
IIpe3zenTanuun
U (unu) opyeue 6udvl camocmosmenvHol pabomwl:
[ToaroToBka K 1ab0paTopHBIM paboTam
[ToaroToBka K MPakKTUYECKUM 3aHATHIM 90/2,5 110/3,1 90/2,5 110/3,1
[ToxroroBka k 3a4eTy 42/1,2 43/1,2 42/1,2 43/1,2
Bua npoMexxyTouHOM aTTecTaiuu 3auer 3auer 3ayer 3auer
Bua oryeTHOCTH 3ader 3auer 3ader 3auer




BCETI'O B yacax 180 180 180 180

OO0masi Tpy10eMKOCTh

MU CHUITHHBI BCETO . 5 5 5 5
[1870:0701¢:D.¢
5.Conepxanne TUCHUILIAHBI
5.1. Conep:kanue pa3aesioB IMCHUIIIMHBI
Tadauna 3
Ne HanmenoBanue paznena Conepxanue paszaena
n/n JUCHUTUTMHBI

1 BBeneunue

Ha3naueHnue BeICOKOTEMITEPATYPHBIX
npou3BoacTB. OCHOBHAs anmapaTtypa. MeTobl
OLICHKHU UX TEIUIOBOI paboTHI,
MIPOU3BOIUTEIIBHOCTH U ONITUMAJIbHBIX
KOHCTPYKTHUBHBIX pa3MeEpOB

2 | CymmuibHbIE amnmapaThl

Ha3nauenue - ynanenue Biard u3 MUHEPAJIbHOTO
CBIPbS Mepe] TPAHCIIOPTUPOBKON U TTo/1aueH B
amnmapar ne4yHoi o0paboTKH JJIsi 00XKUTa UITU
miaBiaeHus. KoHCTpykumm u 060py1oBaHne
CYIIMJIOK paclbUINTEIbHbBIX, 0apaOaHHbIX,
KHTISIIIIETO CJIOS, JISHTOYHBIX H .
AmnmapaTtypHoe oopmiIeHIE MOja4l MaTeprana
Ha CYIIIKY U OTBOJI €r0 MOCJIE CYIIKH.
Terutonzonsauus.

3 | Bpamaronuecst mequ st
MOJTy4YEHHUS] aHOJHOM
MacChbl

Ha3znauenne anHoHOM MacChl -MPOU3BOJICTBO
aQHOJIOB JJISI TPYAHOTEPMHUYECKHUX,
CTaJICTJIAaBUWIBHBIX U Ap. dJEKTpOIeuen u
AJEKTPOIN3EPOB (ATIOMUHUS, MarHUS U JIp.).

4 VY cTaHOBKH IS
MOJTYKOKCOBaHHUS OyPBIX
yIiIeu

KoncTpykiuu. B3peiBoO€3011acHOCT.
[ToaroroBka mumxTel. [leun st OJIYKOKCOBaHHMS
B 3aBUCHMOCTH OT KPYITHOCTH M COCTaBa yIJIsl.

5 | KokcoBble nieun u 0arapen

KoHcTpykinu kamep KOKCOBaHUS, MieUe u
KOKCOBBIX Oatapeil. OCHOBHOE TEXHOJIOTUYECKOE
obopynoBanue. Orueynopsl. ['openku s
CKUTAHUA TOIJIMBA B BEPTUKAIBHBIX KaHAJIaX.
AnmnapaTypHble BapUaHThI TYIIIEHUSI KOKCA.
TennoTexHNYECKHUEe pacyeThl.




6 | BoicokoTemneparypHas Turbl KOHCTPYKIMI IO HA3HAYEHHUIO.
amnaparypa Oco0eHHOCTH AKCIITyaTaluy. TernIoTeXHNYeCKue
HeTenepepaboOTKu pacuerTsl.

7 | IlpokasiouHble MeYM A5 Koncrpykuun. OCHOBHOE TEXHOJIOTHUECKOE
MOJTy4YECHUS obopynoBanue. ['epmeruzanus. [IponzBoacTso
yraerpaduToBoi TOBApHOM IIPOTYKIIUH.

IPOIYKIINHU

8 | ObGopynoBaHus AJs O6opynoBanue JJ1sl TOJy4YEeHHsI CTEKIIa,
MOJIYYEHHUSI CWJIMKATHBIX U | KEPAMUYECKUX MaTEPHAJIOB, OTHEYIIOPOB,
OTHEYIOPHBIX MATEPUAJIOB | TEIJIOU3O0JIALIMOHHBIX MaTEPUAJIOB.

KOHCTpYKTUBHBIE U TETUIOTEXHUYECKUE PACYETHI

5.2. Pa3)1e.11 AUCIHUIIJINH U BUABI 3aHATHH

Tab6auna 4
No Pa3nen nucuuninHbl Jlekiuu, 113 Bcero
. Jac. qac. 4acoB
1 | BBenenue 2 2 4
2 | CymmuiapHbI€ anmaparsl.. 4 4 8
3 Bpamaromuecss meuu Uil TIOTyYCHUS 2 2 4
aHOJHOM MAacChI
4 | YcTaHOBKY ISl TOJTYKOKCOBaHUS OYpBIX 4 4 8
yrJIeu
5 | KoxkcoBsie neuu u 6atapeu 2 2 4
6 | BeicokoremmneparypHas amnmnaparypa 4 4 8
HedTenepepabOTKu
7 | Ilpokamounble mne4d i MOJTYYEHUS 2 2 4
yrierpad®uToBON NPOTyKIIMU
8 | O6opynoBaHus TUTST TIOJTYICHUS 4 4 8
CUJTMKATHBIX u OTHEYTIOPHBIX
MaTepuasoB
5.2 . JlekKuMOHHbIE 3AHATUSA
Tadanna 5
Pa3 HaumeHnoBanue Conep:xkanue paszaesia
aes1 | pa3jaena IMCUMILINHBI
1 | Benenue Hasnauenne BrICOKOTEMITEpATYPHBIX TPOU3BOCTB.

OcHoBHas anmnaparypa. MeToibl OIIEHKH UX
TETJIOBOM PabOThI, MPOU3BOIUTEIHLHOCTH U

ONTUMAaJIBHBIX KOHCTPYKTHBHLIX PasMCpPOB




2 | CymunbHble anmnapartsl.. | Ha3nauenue - ynaneHnue Bjard U3 MUHEPaJIbHOTO
CBIpbS Mepe] TPAHCIIOPTUPOBKOM U Mo/1auei B
ammapar rmeyHoi o0paboTKH JiJist 00KUTa WIIH
miaBiaeHus. KoHcTpykmu u 060pynoBanue
CYIIUJIOK PACTIBUIUTEIBHBIX, OapabaHHbIX,
KUISIIETO CJIOS, ICHTOYHBIX U JAp. ANmaparypHoe
oopMIICHUE TIO/TAYN MaTepHaia Ha CYIIKY U OTBOJ
€ro nociie Cymku. Termon3omsius.

3 | Bpamarommecs neun | HasHaueHne aHOHOM MacChl - MPOU3BOJICTBO

I HOJIYICHHA | aHOZOB I TPYAHOTEPMHUUYECKHUX,
aHOJHON Macchl CTAJIEIUIABMIILHBIX M JIP. SJIEKTPOeYei 1
AIEKTPOIU3EPOB (ATIOMUHUS, MarHus U JIp.).

4 | YCcTaHOBKH s | Konerpykuuu. B3psiBoOe3onacHocTh. [logroroska
TOJIYKOKCOBAHUS OYPBIX | muxTh1. ITeun uIsl TTONYKOKCOBAHMS B 3aBHCHMOCTH
yraei OT KPYIIHOCTU M COCTaBa yIJIsl.

KokcoBeie meun  u | KoHCTpyKIMK KaMep KOKCOBaHUs, IeUEi U

batapen KOKCOBBIX Oarapeii. OCHOBHOE TEXHOJOTHUECKOE
obopynoBanue. Orueynopsl. ['openku s
CKMTaHUSI TOTUIMBA B BEPTUKAJIbHBIX KaHaIaX.
AnmnapaTypHble BApUAHTHI TYIIEHUS KOKCA.
TennoTeXxHUYeCKUe pacueThl.

6 | BeicokoTremniepaTypHas | TuIbl KOHCTPYKLH 110 Ha3HaYeHU0. OCOOEHHOCTH
alrmaparypa JKCIUTyaTaluu. TertoTeXHUIEeCKUE pacyeThl.
HedrenepepabOTKu

7 | IIpokanounsie neun s | Koncrpykunu. OCHOBHOE TEXHOJIOTHYECKOE
HOJTyICHUA yrierpa- | obopynoBanue. I'epmernzanus. [IponsBoacTso
(urosoit npozykimK TOBAPHOM MPOILYKIHH.

8 | OGopynoBaHus st | OGopyoBaHME 715 MOJTYyYEHHS CTEKIIa,
MTOTYyYCHHUS CUIIMKATHBIX | kepaMUYECKHX MATEPUAIIOB, OTHEYTIOPOB,

1 OTHCYHOPHBIX | rery013011[MOHHBIX MAaTEPUATIOB.
Matepralion KOHCTpYKTUBHBIE U TEINIOTEXHUYECKHUE PACUETHI

5.3. IIpakTHyeckmne 3aHATHUSA

Tadoauna 6
Ne HaumeHoBaHue pa3jiesia Conep:xanue pasaena
n/n JUCIMIIIMHBI
1 Benenue AHanu3 ¥ CONMOCTaBJIEHUE KOHCTPYKIIUN U

TEXHUKO-PKOHOMMYECKHX ITOKa3aTejei
IMPOMBIINIJICHHBIX CYHIMJIBHBIX allllapaTOB




CymuiibHbIE anmnaparsl..

Pacuer GapaGaHHOM CyIIMIKA

OTHEYIIOPHBIX MaTEPHUAIIOB

3 Bpamaromuecs mneun s | Pacuer Bpamaromeiics neuu ass
IOJIyYEHUs] aHOJJTHOM MacChl NI0JIyYEHHUs] aHOJTHOM MacChl
4 YCTaHOBKH  UIsI  MOJYKOK- .
. Pacuet kokcoBoii Oatapeu
COBaHUs OYpBIX yriieh
3) KoxkcoBeie neun u 6atapen N3ydenue onbiTa paboThI
BBICOKOTEMIIEPATYPHO anmapaTypsbl
HeTenepepabaThIBAIONIMX 3aBOJOB
6 BricokoremneparypHas
anmaparypa I/I3yqueHHe OTIbITa PabOTHI MPOKAIOYHBIX
neveid AMEKTPOAHOTO MPOU3BOACTBA
HedTenepepaboOTKu
7 [Tpokanounsie  meun It | OTedeCTBEHHBIN U 3apyOEKHBIM OIBIT IO
NOJy4YeHHUs1  YriierpaduToBoil | 000pyJ0BaHHIO MPOU3BOICTBA CTEKJIA,
IPOAYKIIHH CHJIMKATHBIX MaTEPUaJIOB JIJIsl XUMUYECKOU
POMBINIJICHHOCTH
8 O0opynoBanus 111 | OTedecTBEHHBIN U 3apyOeKHBIN OIBIT 10
MOJly4YeHUs] CHJIMKATHBIX | | 000PYJOBaHHUIO MPOU3BOICTBA

OTHEYTIOPOB ISl XUMHYECKOU
IIPOMBIIIJIEHHOCTH

6 Bonpocsl 1J11 CaMOCTOATEIbHOI0 M3Y4YCeHHS

Tabnuua 7
Ne
TeMbl 1J151 CAMOCTOSITEILHOTO U3YyYeHHS
n/n
1 [ToxOop onTUMaIbHBIX KOHCTPYKTHBHBIX Pa3MepOB 10
BBICOKOTEMIIEPATYPHOTO 000PY10BaHUS
2 Oco0eHHOCTH KOHCTPYKIUU PAaCHbUTUTENIbHBIX CYIIUIOK 10
3 Tennou3omnsuus BbICOKOTEMIIEPATYPHOTO 000pyA0OBaHUS 10
4 ['epmeTuzanuss NPOKAJIOYHBIX NEYEN 10
3) KoHcTpykuuu. nedeit 115 nosrydeHnust yrierpaduToBoit 10
MPOAYKIIHH
6 Oco06eHHOCTH KOHCTPYKIIMH AJICKTpOredeit u 10
AIIEKTPOIU3ZEPOB
7 B3peiB0O€30MIacHOCTD  TI€UeH 7151 TTOTYKOKCOBAHUS 10




8 AnmnapaTypHble BapUaHThI TYIIICHUS KOKCa 10

9 ["openku a1 cKUraHus TOIJIMBA 10

10 Oco0eHHOCTH IKCIUTyaTaIlH. BEHICOKOTEMIIEPATYPHOI 10
anrmaparypaTypbl.

11 ['epmeTn3anus OCHOBHOTIO TEXHOJIOTUYECKOTO 16
00opy10BaHUS.

12 Anmapatsl 1715 HOJyYE€HHsI CTEKIa, KEPAMHYECKUX 16
MaTepUasoB
Bcero 132

7. IlpuMepHasi TeMAaTHKA KYPCOBBIX padoT — HE TPEAYCMOTPEHBI.

7.1. O0pa3sen TeKylero KOHTPOJIA

(1—2, S =const), meperpeThIil map XJjaaJareHTa OXJIAKIaeTCs 10 COCTOSHHS

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

Oxnasxcoenue 00 memnepamyp Hudzce memnepamypuvl OKpysicalouell cpeobi.

Ymepennoe oxnascoenue (0o ~-100°C).

HCIPOKOMHPBCCI/IOHHble XON0OUNbHBIE MAULUHBL.

XitagareHT (aMMuak, YrieKucioTa U Jip.) cxxumaetcs (puc. 1) B koMmpeccope

(3—4, T'=const), TOJy4EHHBIN KOHJIEHCAT XJIaJareHTa rnepeoxjaxmaaercs ot 7' 10

T, B koHaeHCcaTope (4-5).

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

W3 koHneHcaropa (TernaIo00MeHHUKA) BBIBOJUTCS TEIIOBOM NOTOK Q, . [Janee

(TenI000OMEHHHK), TJIe HCTIApSISTCS 3a CUET IOJIBOJIa TEIIOBOIO IMOTOKA Q

0TOMpPaeMoTO y OXJaKJaeMoro Matepuana (6-1, T, =const). [Ipomecc

OXJIAXKACHUA MaTcpHraia IPpOUCXOANUT B UCIIAPUTCIIC.




/ Komnpeccop

2 1 T
— /l/lcnapmenb
/3 Z
Q ™ | Qe
D 10T60p T
4 Tenma Tn
y oxnaxa.To
5 6 martepuana)
. Y
\‘\,El,poccenb
Puc. 1.

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

Jano: /11 napoKOMIIPECCHOHHON XOJIOAUIBHON YCTAHOBKH C CYXHUM XOJ0M
KoMIpeccopa (XJIalareHT - aMMHaK) Tpedyemast X0JI0J0NpPOrU3BOIUTEILHOCTD
Q, =104750 x/x/4. Temneparypa ucnapenus xiajgaresra T, =-20°C,
TeMIeparypa KogaeHcanuu T =20 °C, Temneparypa IepeoxyiakIcHus
KOHJIeHcaTa xyiagareira T =15°C.

Omnpenenuth TEOPETUUESCKH HEOOXOIMMYIO MOIITHOCTh KOMIIPECcopa,
yIETBHYIO XOJIOA0NPOU3BOAUTEIHLHOCTD, PACX0T IIUPKYIUPYIOIIETO XI1alareHTa
(amMuaka), pacxoj; oTOMpaeMoro B KOHJIEHCATOPE TeIlIa U XOJIOUIbHbBIN
K02 (PHUIIMEHT YCTaHOBKH.

Penienue:

1. Crposr nukn B T-S auarpamme iid aMMHuaka. B kaxmoit Touke
muarpammsl (1, 2, 3, 4, 5, 6) onipeaestoT SHTAIBITHIO:
i, =1668 kbi/kr, i, =1848 kbw/kr, iy, =1710 kIbw/kr , i, =515 kIbx/kr

i, =i, =490 KJbx/xr.

2. VnenpHas X0JIOJIOTIPOU3BOIUTEILHOCTD o
(X0JI0IOTTPOU3BOAUTENIBHOCTD 1 KI' aMMHaKa)

O =iy — s =1668—490=1178 xJx/kr .

3. Pacxoa uupKyaupyromero B yCTaHOBKE aMMHaKa
104750
G = — ~88,9 kr/u.
e = Qu/0, 1178 o
4. Pacxon orOupaeMoro B KOHIEHCATOPE Teria

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



S. XonoAUIbHBIN KO3()PUIIMEHT yCTaHOBKH
__h—iy _ 1668-490
i,—i, 18481668

6. TeopeTnduecku  HeoOXoAWMasi  MOUIHOCTh  aMMHAYHOTO
KOMIIpeccopa
T: Gy (i —1y) _ 889(1848-1668) _, ,c 1.
3600 3600

7.2. Boripochbl Ha 3a4eT

. HazHaueHue BbICOKOTEMIIEPATYPHBIX TPOU3BOJICTB.

. OcHOBHas amnmaparypa BbICOKOTEMIEPATYPHBIX MPOU3BOACTB.

. MeTo/1bl OIIEHKHU UX TEIIOBOM pabOoThl, MPOU3BOIUTEILHOCTH .

. PacueT ontumanbHBIX KOHCTPYKTUBHBIX Pa3MEpPOB

. CymnnbHbie annapatsl. HaznaueHue.

. Y1aneHue BJIaru U3 MUHEPAILHOTO ChIPbS MEPE]l TPAHCIIOPTUPOBKOM.

. Y 1aneHue Biaru nepes nojaveil B anmapar neyHoi o0padoTKH i 00Kura.
. Y janenue Biaru nepes nojavei B anmapaT Ie4HoM oOpadOTKH IS MJIaBICHUS.
. KoHcTpykiuu n 060pyaoBaHue CyIIMIOK paclbUIUTEIbHBIX, OapaOaHHbIX,
KUIISIIETO CJIOS, ICHTOYHBIX U JIp.

10. AnnapatypHoe oopMIIeHHE MOJAaYl MaTepraia Ha CylIIKy U OTBO/JI €ro MOcCIIe
CYLUKH.

11. Tenmounzomsiiust 000pyI0BaHUS CYIIUIIOK.

12. Bpamaroniuecs neyu Jjs MoJy4eHus] aHOHON MacChl

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

14. AnoxHass Macca JJisi MPOM3BOJICTBA AHOJIOB TAJICTIJIABUIIBHBIX DJICKTPOIICUEH
16.Ha3zHaueHne aHOTHOM MAacChl - MPOU3BOJICTBO AHOJIOB JIJISl JIEKTPONEUE 1
AIIEKTPOIU3EPOB (ATFOMUHUS, MATHUSL U JIP. ).

17.YcTaHOBKH 7151 HOTYKOKCOBAaHUS OypbIX yriien

18.KoHCTpyKIIMy mneyen [uisi NOJIyKOKCOBAaHHS B 3aBUCHUMOCTH OT KPYITHOCTH U
cocTaBa yrJis

19.B3pbpIB0OE30MIaCHOCTD TE€UEH JIJIsI TOTYKOKCOBAHMUSI.

20.060pynoBaHue 1151 TOATOTOBKA IIMXThI

21.KoxkcoBble neuu u 6aTapeu

22 KoHcTpyKuu Kamep KOKCOBaHMS, Ieuel 1 KOKCOBBIX OaTapei.
23.0OCHOBHOE TEXHOJIOTHUYECKOE 000PYAOBaHNE KOKCOBBIX MEUECH.

24. Knaccel OTHEYOpoB..

25.T'openku AJist C)KUTaHus TOTUIMBA B BEPTUKAJIbHBIX KaHAJIAX.

26. AnnapaTypHbl€ BApUAHTHI TYIIIEHUS KOKCA.

27. TennoTexHUYECKHE pacuyeThl 000pyAOBaHUS.

28.BricokoTemmnepaTypHas anmnaparypa HedTenepepadoTKu

29.Tunbl KOHCTPYKIMI 10 HA3HAYEHUIO BBICOKOTEMIIEPATYPHOU anmaparypsl .
30.0cobeHHOCTH AKCIUTyaTalu. TermnoTeXHuYeCKHe pacyeThl anmnapaTyphl.
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31.Ilpokanounblie meun 11 OTydeHHs! yriierpaduTOBOM MPOyKITUN

32. KoHCTpYKIIMH NPOKATOYHBIX MEYEH.

33.0cHOBHOE TEXHOJIOTHYECKOE 000pPYI0BAHKE MPOKATIOYHBIX MEeYeH.

34 I'epmeTuzanus NPOKAIOYHBIX MTEYEH.

35. [Ipou3BoACTBO TOBapHOM yriierpauTOBOM MPOTYKIIUH.

36 . O6opynoBaHus ISl MOTYyYEHUS CUITMKATHBIX U OTHEYIIOPHBIX MaTEPHUATIOB
37. O6opynoBaHue Jyisl MOTYyYEHHUS CTEKIIA, KEPAMUUECKUX MAaTEPUAIOB,.
38.000pyioBaHME AJI MOTYYCHUS TEILIOU30SIIMOHHBIX MAaTEPUAJIOB.
39.KOHCTpYKTUBHBIE U TEIUIOTEXHUYECKHE OCOOEHHOCTH .

Oobpazen ®OC
I'POSHEHCKHNH I'OCYJAPCTBEHHBIA HE®TSIHON
TEXHUYECKWHA YHUBEPCUTET
uM. akaa. M./I. MIJUIMOHINMKOBA
JlucuuruinHa: «O0opynoBanue HeTenepepadoOTKH»

buner Ne 1

1. B3pbIBOOE30MACHOCTH TeUei ISl MOTYKOKCOBAHUS.
2. KoHCTpyKTHBHBIE U TETUIOTEXHUYECKUE OCOOCHHOCTH .

[TpemogaBaTeb / /

3aB. kadenpoi / /

« » 20 T.



Onucanue nokasaresjieil 1 KpuTepreB OLEHUBAHUS KOMIIETEHI[HII HA PA3JIMYHBIX 3TANAaX WX (POPMUPOBAHMS, ONIUCAHUE

IIKAJbI OIICHUBaAHHUA.

Tadauua 7
I[Inanupyemsble pe3yJbTaThl 0CBOEHHUS Kpurepuu oneHuBanusi pe3y/ibTaToB 00y4eHHsl HaumeHoBanune
KOMIETCHIINH MeHnee 41 6a/u10B 41-60 6a/10B 61-80 6asioB 81-100 6ansoB OLICHOYHOI'0
(Hey/10BJIETBOPHUTEJILHO) (Y10BJ1€TBOPUTEJIHHO) (xopoo) (OTIMYHO) cpeacTBa

OIIK-3: cnocobnocmb pa3padamovléams HOPMbL 6bIPAOONKU, MEXHON0ZUYECKUE HOPMAMUBLL HA PACX00 MAMEPUAIONE, 3A20M 060K, MONIUBA U
IJIeKMPOoIHEP2UU, KOHMPOIUPOBAMb NAPAMEMPbL MEXHOI02UUECKO20 npoueccd, 6bloupams 0060py006anue U MmexXHo102UUECKYI0 0CHACMKY

3HaTh:  OCHOBHbIE  3aKOHOMEPHOCTH
npoueccop mnepepaborku HedTH MW rasa,
MPoLeccoB MaccornepeHoca
NPUMEHUTEIBHO K  TeXHOJOTMYeCKHM

nmpoueccam, arperatam 060pmeBaHmo.

<I>parMeHTaprle 3HaHuA

Henonneie 3nanms

CcopmupoBaHHbIE, HO
COJICpIKaIlie OTACIbHBIC
poOEITBbl 3HAHUS

CcopmupoBaHHBIE
CHCTEeMaTHYECKHE
3HAHMSA

YMmerh: NPUHUMATDH TEXHOJOIrH4YeCKHE

pellleHHsI, TO3BOJSIIOIIME HCMOJb30BATH
0e30TX0AHBIe M  pecypcocOeperaiomme

TEXHOJOTHH H NMNPUMEHATH THIIOBbIE

MOAXO0AbI MO 00ecneYeHUu0 0e30macHOCTH

YacTuuyHble yMEHHUS

Henosnble ymenus

YMeHust oJiHbIe,
TOTTYCKal0TCS HEOOMbIIIHE
OINOKH

CdopmupoBaHHbIE

yMeHus

JKH3HEIeATEIbHOCTH M JKOJOrHYeCKOM

YHUCTOTHI.

Baagern: HaBBbIKAMH pacuéra " YacTHuHOE BiIaJCHHE Hecucrematnueckoe VcneniHoe u
NPOEeKTUPOBAHUS 000opynoBaHust HaBBIKAMU MIPUMEHEHNE HABbIKOB CHCTEMATHYECKOE
Pa3JIN4HOrO TEXHOJOTHYEeCKOro B crcTeMaTHYeCKOM MIPUMEHEHHUE HABBIKOB

HA3HAYCHUS] U CPEICTBAMH IOATOTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTH4YeCKO

MNPUMEHCHUHU HABBIKOB
JOITYCKArOTCA HpO6CJ’ILI

TEOPETUYECKUI
BOIIPOC;
MIPaKTHYECKOE
3aj1aHue.




8. Oco0enHocTH peanu3any JMCHUNIMHBI 1JI UHBAJIWIO0B U JIUI C

OTpaHUYC€HHBIMHA BO3MOKHOCTAMU 310POBbA

JUis  OCyIIeCTBIACHHUS MPOIEAYP TEKYLIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEKYTOUHOM aTTecTaliui 00yJaronuxcsi Co3/1aHbl POH]IBI OLEHOYHBIX CPECTB,
aJanTUPOBAHHBIC JII WHBAIMJOB U JIUI[ C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU
3I0pPOBBSl U TIO3BOJIIOIIME OLICHUTh JOCTH)KCHHE HWMH 3allJIJaHUPOBAaHHBIX B
OCHOBHOM 00pa30oBaTejIbHON MporpaMMe pe3yJbTaToB OOYYEeHHS U YpPOBEHb
c(OpMUPOBAHHOCTH BCEX KOMIICTCHIIUW, 3asBIEHHBIX B 00pa3oBaTelbHOM
nporpamme. GopMa MpoBeACHUS TEKYyIIEH aTTeCTAIlH I CTYJACHTOB-MHBAIUIOB
YCTaHABIMBAETCS C YYETOM HHAMBHUAYAJIbHBIX NMCUXO(PU3UUYECKUX OCOOEHHOCTEN
(ycTHO, THMCBMEHHO Ha Oymare, NHCbMEHHO Ha KoMmIbioTepe, B (opme
TecTUpoBaHusl U T.1.). [lpm TectupoBaHuu uid CcIaOOBUASAIIMX CTYACHTOB
UCHONB3YIOTCS (OHIIBI OLEHOYHBIX CpPEACTB € YyKpynHeHHbIM mipugdrTom. Ha
9K3aMEH MPUTIIAIIAETCS COMPOBOKIAIONIHIA, KOTOPBIA 00ECIIEUNBAET TEXHUIECKOE
CONPOBOXJAECHUE  CTyAeHTy. Ilpu  HEoOXOAMMOCTHM  CTYIEHTY-MHBAJIUAY
MPEIOCTABIISCTCS AOMOJHUTEIBHOE BpPEeMs ISl TIOATOTOBKM OTBETa Ha DK3aMEHe
(wnu 3agete). OOydvaronuecss ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbS U
oOyyaroluecss HMHBAIHUIbl OOECIEUMBAIOTCA IEYATHBIMU U AJIEKTPOHHBIMU
oOpazoBaTeIbHBIMU  pecypcaMu  (MPOrpaMMbl,  ydeOHbIE  TOCOOMST ISt
CaMOCTOATEILHOM pabOoTHI U T.11.) B OopMax, alaliTUPOBAHHBIX K OTPAHUYCHUSIM UX
3JIOPOBBS U BOCTIPUATHS HHPOPMAITIH:

1) ISl ”HBAJIHMJIOB U JIUI] C OTPaHUYEHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI 110 3PEHHI0:

- VIS CJIENbIX: 3aJIaHUs JJIs BBIMOJHEHUS Ha CEMUHApaxX M MPaKTUYECKHUX
3aHATUSAX O(OPMIISIIOTCSL pelibepHO-ToueuHbIM IpudTOoM bpaiins win B BHIE
AIIEKTPOHHOTO  JIOKYMEHTa, JOCTYIIHOTO C TIOMOIIbI0 KOMIIbIOTEpa CO
CHELMATU3UPOBAHHBIM ~ IIPOrPaMMHBIM ~ OO€ClieUeHUeM JJIsl  CJIENbIX, JH00
3aYUTHIBAIOTCS ACCUCTCHTOM; THCHMEHHBIC 3aJaHUS BBITIONHSIIOTCS Ha Oymare
penbedHO-TOYeUHBIM  mipudToM  bpailins wiam  HAa  KOMIIBIOTEpPE  CO

ClICOUAaIM3UPOBAHHBIM  IIPOIr'paMMHBIM oOecrneyeHuEeM M1 CJICHBIX 1100



HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOYYArOMIMMCS JUTsl BBITIOJHCHUS 3a7aHusl TMPHU
HEOOXOMMOCTH TIPETOCTABIISAETCS KOMIUICKT MHUCHMEHHBIX MPUHAIJICKHOCTEH WU
Oymara uisi THChbMa pPEIbe(PHO-TOYCUHBIM IMIPUPTOM bpaiiins, KOMIbIOTEp CO
CHEIUATN3UPOBAHHBIM IMPOTPAMMHBIM 00€CIIEUEHUEM IS CIIETIBIX;

- IS CJIa00BHIASINIUAX: OOCCIICUMBACTCS HWHIWBHAYyaJIbHOEC PaBHOMEPHOE
ocBenieHre He MeHee 300 JIFOKC; 00y4aromuMCst JUTSl BBITTOJHCHUS 3adaHus IIPH
HEOOXOMMOCTH TIPEIOCTABIISCTCS YBEIMUYUBAIOIIEE YCTPOUCTBO; BO3MOKHO TaKKe
UCITOJIP30BAaHUE COOCTBCHHBIX YBEIIMYMBAIONIUX YCTPOWCTB; 3aJaHus IS
BBITIOJTHCHUS 3aJaHUH 0(DOPMIISIOTCS YBETUICHHBIM MIPHPTOM;

2) JUTsl ’HBAJIMJIOB U JIUI] C OTPAaHMYCHHBIMU BO3MOXXHOCTSIMU 37IOPOBbS MO CJIYXY:

- I TAYXHX W caadocapnmammx:  oOecrieuMBacTCS — HAIAYHUC
3BYKOYCHJIMBAIOIICH  ammapaTypbl  KOJUISKTHBHOTO  TOJL30BAaHHS,  IPHU
HE0OXO0MMOCTH 00YUaIOIUMCS TIPEIOCTABIISETCS 3BYKOYCHIIMBAIOIIIAs armapaTrypa
WHIUBUTyaJIbHOTO MOJIb30BAHUS; MPEOCTABIISAIOTCS YCIYTH CYpIONIEPEBOIUNKA;

- UISL CJIENOTJIYXHX JIOMYyCKAeTCs MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO
ycnyrd — THGIOCYpAONEPEeBOAYMKAa  (MIOMUMO  TPEOOBaHWM,  BBITOJHICMBIX
COOTBETCTBEHHO JIJISI CJICTIBIX M TITYXHX);

3) IS JIUIL C TSDKEIIBIMU HApYIICHUSIMH PEYH, TIIYXHUX, CIa00CIbIIIANINX JICKIIUN U
CEMUHAPBI, TPOBOJUMBIE B YCTHOH (hopMe, TPOBOJATCS B MUCHMEHHOM (opMme;

4) 1JISI MTHBAJIMIOB | JIMI] C OTPAaHMYCHHBIMUA BO3MOXXHOCTSIMH 37I0POBBSI, HMEKIIHX
HapyIIeHHsI OTIOPHO-IBUTaTeIHLHOTO anmapara:

- JUTS1 JITT ¢ HAPYIICHUSIMU OTIOPHO-/IBUTATEIBLHOTO anmapara, HapylneHusIMH
JBUTATCIbHBIX (DYHKIMHA BEPXHUX KOHEYHOCTEH MM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEW: TMHChbMEHHBIC 3aJaHUsl BBIMIOJHAIOTCS HA KOMIIBIOTEPE CO
CHCIUAIM3UPOBAHHBIM TIPOTPAMMHBIM  O0ECIICYCHUEM WIJIM HAJUKTOBBIBAIOTCS
ACCUCTEHTY; BBITIOJIHCHHUE 3aJIaHU (TECTOB, KOHTPOJBHBIX PaboT), MPOBOIUMBIE B
MUCBMEHHON (popMe, MPOBOAATCS B yCTHOW ¢opMe MyTeM ompoca, Oeceanl C

00y4Jarommmcs.



8. YueOHO-MeTOAMYECKOE o0ecnmeuyeHne JUCIUIIIHHBI

a) OCHOBHAas JIUTepaTrypa

1 FOcgun FO.C. O6mas metamtyprus : M., Metainyprus, 2007, 650 c.

2. Usanosa I'.H., Kysneyos H.J[. n np. TeroTexHudecKre U3MEPEHUS U MPUOOPHI.
Vueonuk mist BY3os: U3narensckuit njom MOU, M., 2008, 448 c.

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

4. Makapos I'"H. n np. XUMUYECKasi TEXHOJIOTHS TBEPABIX TOPIOUYNUX HCKOMAEMBIX:
M., Xumus, 1986 r.

5.Macmproxkos b.C. Temnoduszuka metamryprudeckux mnporeccoB. M.: MUCHC,
1996, 268c.

6. Habotiuenxo C.C. u ap. Ilpomuecchl u ammapaThl I[BETHONH MeTatypruu: 3.
YI'TY, ExarepunOypr, 1997, 655 c.

7.Pomanxkos ILI'(Ilom  pen.) Ilpomecchl W anmapaThl  XUMHUYECKOM
npoMsbliieHHocTH: JI., Xumus JIO, 1989,560 c.

8. Kpusanoun B.A., Mapkos B.JI. Metannyprudeckue neuu: M., Metainyprus,
1977,464c.

AOIMOJTHUTE/IbHAA

9. nunnuxos M.A TennoBast paboTa cTaneriaBUIbHBIX BaHH // M., Mertamtyprus,
1970, 407c.

10.Beeman E.®. OxyckoBaHue pya U KoHIIeHTpaToB: M., Metamnyprus, 1976, 224
C.
11. FOcgun FO.C. baszunesuuw T.B. OOXHUT KEIE30pPYIHBIX OKaThIIeh: M.,
Merannyprus, 1973, 272 c.

12. Xooopos E.U., IlImopeynenko H.C. TexHuka CIieKaHUS MIHUXT TIIMHO3EMHOM
npoMblnieHHOCTU: M., Metamnyprus, 1978, 320 c.

13. Bnunos O.M., InebostO. /., IIpubvimrxos HM.A. OCHOBBI METAJLTypru4eCKOM
temnotexuuku: M., Metamnyprus, 1973, 280 c.

14. B.A.Kpusanoun,.A.Apymiwmnos, B.C.Macmproxoe n ap. Metamtyprudeckas
TEIUIOTEXHUKa, T.1.: M., Metamnyprus, 1986. 423 c.
15.E¢pumos B.A. PaznuBka u kpuctaumzanus ciutka: Metamryprus, 1976, 552 c.

B) IPOrPaMMHoOe o0ecrneyeHue

DNEeKTPOHHBIE BEPCUU YUEOHUKOB, TOCOOMH, METOJIMYECKUX Pa3pabOTOK, YKa3aHUN
Y PEKOMEHJIAllMi 10 BCEM BHJIaM Y4eOHOI paboThl, MPEAYyCMOTPEHHBIX BY30BCKOM
paboueil mporpamMmoii, HaxoAsIehcs B CBOOOJHOM JOCTyIlE€ IS CTYACHTOB,
oOyyJarommxcsi B By3e.

r) 0a3pl JaHHBIX, THPOPMAIMOHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMbI



Omnepanionnsle  cucrembl  WINdOwS, cranmapTHbie OQUCHBIE MPOTPAMMBI,
3aKOHO/IATEIbHO-IIPABOBAsl  DJIEKTPOHHO-TNIOMCKOBass 0aza 1o 0e30macHOCTH
KU3HEIESATEIbHOCTH

9. MarepuaibHO-TEXHHYECKOE O0ecnedeHue QUCIIUIIMHBI
Hcnonb3zoBanue matepuanoB u npubopos nadopatopun kadenps [leunnix
MPOLIECCOB M TepepadOTKU 3HEeproHocuteneil. Mcnonb3oBanue cTyAeHTaMH JUis
CaMOCTOSITENILHOM paboThl pa3paboTaHHBIX Kadeapoil y4eOHMKOB MU Y4eOHBIX
TTOCOOUH.
Jlnst peanm3anuy J1abOpaTOpPHOTO TPAKTUKyMa MO AUCIUIUIMHE Kadeapa
pacroJiaraeT JlabopaTopuei, pacnosararoniei mpuoopamu:
1. Monens Bpamaromieics meyn ¢ HeoOXOIUMBIMH PUOOPAMH
2. Ileuynple yCTaHOBKHM C TpUOOpaMH JII KOHTPOJS TEMIEPaTyphl H
U3YYCHUS! KUHETHUKUA CYIIKA W TMPOKAJIKH, CICKaHWs, IUIABJICHUS U
3aTBepIeBaHus (KPUCTAITU3AIMK) PACIlJIaBa a MPU OXJIaKICHUU.
3. KommiiekT TepMOCTOMKHX W  TEMIEpPaTypOCTOMKMX  TUTJIEH |
MUKPOCKOIIOB JUIsl U3y4YEeHHsS] KUHETUKU U PE3yJIbTaTOB B3aWMOJICHCTBUSA
OKCHUJIOB UCXOJIHBIX IIUXT B MPOIECCE UX MEYHON 00pabOTKH (MPOKAIIKH,
CIIEKaHUE, TIJIABJICHUE).



Cocrasurein: —
Joueny kadpenpur «TMO» “ //ﬁ,ﬁ; /3.C.Hcpanaosa/

COI'TACOBAHO:

3as. kadgeapoit «TMO» %ﬁ%k /asmypiaes AAL/

3as. Buinyckawmei kag. «XTHI» ,tlc;(7// /Maxwmyaosa LI/
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