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IICJII/I H 3aa491 JUCIHUIIIINHBI

Henbo aucOMIVIMHBL  SBIsETCA  (POPMHpPOBAHUE  MPOPECCUOHATBHON
TEXHUYECKOW KYJbTYpPBI, MO KOTOPOH MOHUMAETCS TOTOBHOCTh M CIHOCOOHOCTH
JUYHOCTH HCIOJIb30BaTh B MPOQPECCHOHAIBHON NEATEIbHOCTH NPUOOPETEHHYIO
COBOKYNHOCTh 3HaHWUM, YMEHUH W HaBBIKOB MJii OOECHEYEHHS BBINOJHEHUS
AJIEMEHTOB NPOEKTHBIX pa3pabOTOK, XapaKTepa MbBIIUIEHUS WU LEHHOCTHBIX
OpUEHTAlui, IpU KOTOPBIX BOIPOCHI 3HEPro- U pecypcocOepexeHusi, a UMEHHO
HauboJee MOUIHBIN pbryar nossiieHus skoHomuku (HII3) — BHenpenue HOBOro u
COBEpPIIICHCTBOBAHUE HMEIOIIET0ocsi 000pynoBaHUs NepepaboTKu HePTH U Trasa,
paccMaTpHUBaIOTCS B KAUECTBE MPUOPUTETA.

3agayamMm IMCUMILVIMHBI SBISIOTCA
- Ilonumanue mpoOsieM OCYLIECTBIEHUS JHEPro- U pecypcocOeperammmx
TEXHOJIOTUYECKUX TPOIECCOB MepepaboTKU MPUPOAHBIX IHEPrOHOCHUTENEH MNpuU
3allliTe OKPYXKAIOIIEH Cpe/ibl OT TEXHOTEHHBIX BO3/ICHCTBHI;

- Osnagenue npuémamu  cbopa  HAyYHO-TEXHHYECKOM  MH(pOpMaIH,
OTEUECTBEHHOTO M 3apyOeXKHOTO OmbiTa JUis  pa3paboOTKU TPOEKTOB |
PEKOHCTPYKIIMH MPOMBIIIJICHHBIX arperaToB 1 000py10BaHMUS;

- @opMHpOBaHUE KYJIbTYpPhl MBIIUICHHS, 0000IIeHNsT W aHanu3a MHGOpMAIINH,
IIOCTAHOBKM LI€JIM U BbIOOpa myTell €€ nocTrkeHus. [[0TOBHOCTH caMOCTOATEIBHO
npuoOpeTaTb HOBBIE 3HAHUS, WHCIIOJIB3YsS COBPEMEHHBbIE OOpa3oBaTeIbHBIE U
uHpopManMoHHble  TexHonoruu. CrnocoOHOCTEH  HCIONb30BaThb  OCHOBHBIE
HOJIOKEHUSI M METOJbl COLIMANIbHBIX, TYMAHUTAPHBIX U YIKOHOMUYECKUX HAyK IpPH
pEILIEHUH COLUAIbHBIX U MPO(ECCUOHATBHBIX 3a4au.

1. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

VYyebnas qucturuinHa «O6opynoBanue HedrenepepaboTKy — AUCIUIUIMHA
0a30BOM dYacTW OOIIEHAYYHOTO IMKJIA HAMpaBICHHUS TIOATOTOBKH MAarmcTpOB
18.04.01 - "XumMuueckas TEXHOJOTHSA"  BTOPOTO  YPOBHS  BBICHIETO
npodeccruoHaIbHOTO 00pa30BaHUs MaTUCTPATYPHI.

JluciuruinHa  SBISIETCST OJHOM W3 OCHOBOIOJIATAIONIMX IS W3Y4YEHUS
MOCIIEYIOIINX BCEX AUCIUIUIUH MPOPECCUOHATBHON YaCTH.



2. IlepedyeHb IUIAHMPYEMBbIX Pe3yJbTATOB O0y4eHHMs IO JMCHMILINHE

(MOayJ110), COOTHECEHHBbIX ¢ HHAMKATOPAMH JOCTHKEHUS KOMIIETEHIIMI

Taoauma 1

Koa mo ®IOC

I/IH}II/IKaTOPLI JOCTHIKCHUSA

I[lnanupyemblie pe3yJabTaThl
o0yuenusi no nucunmuinne (3YB)

OobmenpodgeccuoHanbHbIE

CriocobeH pa3pabaTbiBaTh
HOPMBI BBIPAOOTKH,
TEXHOJIOTUYECKHE HOPMATHBBI
Ha pPacxo]i MaTepuaoB,
3aroTOBOK, TOTUIMBA U
AIIEKTPOIHEPTUH,
KOHTPOJIMPOBATH MapaMeTPhI
TEXHOJIOTHYECKOTr0 Ipolecca,
BBIOMpaTh 000PyAOBaHUE U
TEXHOJIOTUYECKYIO OCHACTKY
(OIIK-3)

OIIK-1.1 OcymecTBasier
NOJIHBIH KOHTPOJIb
TeXHOJIOTHYeCKOro npouecca ¢
y4eTOM BCeX HOPMATHBOB.

OIIK-1.2 YyacTByeT B nmoadope
00opyaoBaHusI MO
onpeaeeHHbIN
TEeXHOJIOTHYeCKHUil mpouecc.

3nams: - 0CHOBHbIE
3aKOHOMEPHOCTH MPOIECCOB
nepepadoTku He)TH U rasa,
MPOLECCOB MaCCONEPeHoca
NPUMEHUTEIBLHO K
TEXHOJOTHYECKHM MPOoIeccaM,
arperataM v 000pyJ10BaHHIO.

Ymemn:

- IPUHUMATDH TEXHOJIOTHYeCKHe
penieHus, MO3BOJIAIONINE
HCIO0Jb30BaTh 0€30TX0AHbIE U
pecypcocoeperaioiiue TeXHOJIOTUH
U IPUMEHSATH TUIOBbIE MOAX0AbI
no oboecreyeHuI0 6€30MaCHOCTH
JKHU3HEAeATEIbHOCTH 1
IKOJOTHYEeCKOH YHCTOTHI.

Bnaoemo:

- HABBIKAMH pacyéTa u
NPOeKTHPOBaHUsI 000pPy10BAHUS
Pa3JIMYHOr0 TEXHOJIOTHYEeCKOI 0
Ha3HAYeHUs U CpPecTBAMH
NMOJATO0TOBKH KOHCTPYKTOPCKO-
TEXHOJIOTHYeCKOH JOKYMEHTAIUM.




3. O0beM TUCHUILIMHBI H BBl Y4eOHOH padoThl

Taoauna 2
Bcero wacos/ 3a4. Ceyectpnt
Bua yueduoit paborn: ex. 1 2
o®0 0390 | O®O 0390
KonTaxrras padora (Bcero) 320,9 28/0,8 32/09 28/0,8
B oM uncne:
Jlexarmm 1604 14/0.4 16/0,4 14/0.4
INpaxTHaecke 3aHITHA 160, 4 1404 16/0.4 1404
CamocrosTeannas pabora (Bcero) 40/1, 1 44/1,3 40/1,1 44/13
B 1oM uncre:
Pedepar 10/0.3 12/0.3 1003 12/0.3
IMoaroToBka K NpaKTHIECKHM JAHATHAM 2006 20/0,6 20/0,6 20/0,6
IToaroroeka K savery 10/0, 3 12/0,3 10/0,3 12/0,3
Baa npomesyTouHOM aTTecTalHE 3auer 3auer | 3awer 3aqer
Bra orwernocrn 3awer 3awer | 3awer 3awer
Ob6mas rpyaoemkocrs | BCEI'O g wacax 72 72 72 72
AHCHHILTHHBI BCEI'O 8 3aw. 2 2 2 2
eAHHANAX
5. Conep:xaHue TUCIHUNINHBI
5.1. Pa3neapl AMCHUILIMHBI M BUALI 3aHATHI
Taoauna 2
HaumeHoBaHue pa3zjaea
Ne pasi Jleku. IIpakr. JIaob. 3an. | Cemun. | Bcero
JUCHMILJIMHBI 10
n/n 3aH. 9achbl | 3aH. Yachbl 4achbl 3aH.4yachbl | 4acoB
ceMecTpam
1 | Beeaenue 2 2 2
[ToaroroBka HedTH K
repepaboTKe
2 | PP ’ 3 3 6
00eccoIMBaHKE U
00e3B0KMBaHUE HEPTH.
[IepBuunas nepepaboTka
3 | P Pep 3 3 6
HedTH
O6opynoBanue
KaTaJIuTHYECKOTO
4 6 6 12
obnaropaxuBaHus
OCH3MHOBBIX (ppakuuii
Ob6opynoBanue
KaTaJIUTHYECKOTO
5 2 2 4
TUAPOOOIarOpaKUBAHUS
JHU3EIbHBIX TUCTUIISITOB




5.2. JleknMOHHBIE 3AHATHUSA

Tabiauna 3
Ne | HammenoBaHmue pa3jaesa
Copepsxanue pasiena
n/n AUCUUIITUHBI
1. | BBenenue Ilenu u 3a1a4M T CHUTUIMHBI
[MoxroroBka HedTH K Bpennsie npumecu B HepTH. OOE3BOKUBAHUE U
2 nepepadoTke, obeccomBanue HedTH. OCHOBHOE 000PYIOBAHHE
' obeccoJiuBaHue U 00€ecCcOoJIMBAIOLINX YCTAHOBOK.
00€3BOKMBaHUE HEPTH.

OcHoBHBIE CXeMbI aTMOC(EPHOM MEPEroHKH He(PTH.
OcHOBHBIE CXEMbI BAaKyyMHOMU neperoHku HeTu. OCHOBHbBIE
ammaparbl YCTaHOBOK ITEPBUYHON NEPErOHKH HE(TH.
PexTuduxanmontbie KOJIOHHBI. Termmo00MEeHHHKH,
KOHJICHCATOPbI, XOJOAWIbHUKHU. TpyOuaTeie neyu.
[TpomBITIIIEHHBIE YCTAHOBKH TIEPBUYHON TIEpepadOTKu HeTH

3 [lepBuunas nepepabotka | (DJIOY-ABT-6, 3JIOY-AT-6). Ilyck u ocTaHOBKa yCTaHOBOK

HedTH NEPBUYHON 1epepaboTKH HEPTU U OCHOBHBIE YCIOBUS UX
6e3aBapuitHoi paboThl. [lyTu noBbIeHus 3¢ HeKTHBHOCTH
paboThl YCTAaHOBOK MEPBUYHOM NepepadoTKu HedTH.
Monepauzanus peKTuQUKAIMOHHBIX KOJIOHH. COBpeMEHHbIE
METO/Ibl XUMUKO-TEXHOJOTHYECKON 3aIUTHl 000pyI0BaHUS
oT Koppo3uu. KouTpoJib 3a 3h(peKTHBHOCTHIO
POTUBOKOPPO3UOHHOM 3aIIUTHI.
MexaHu3M mporiecca KaTaJuTHIecKoro pudopMunra. biok
MpeBapUTENbHOM THAPOOYUCTKH ChIPbs KATAIUTUYECKOTO
O6opynoBanue peaBap P P
pudopmunra. brnox pudopmunra. [IpomblinieHHbIE
KaTaJIUTUYECKOTO
4 YCTaHOBKH KaTalluTU4YecKoro pudopmunra (yctanoka JIU-
obnaropaxuBaHus
" 35-11/1000, moaepuu3arus ycranoku JIH-35-11/600,
OCH3UHOBBIX (PPaAKIUN
ycranoBka JII'-35-8/300b). OcHoBHOE 000pyI0BaHUE U
anmnaparypa yCTaHOBOK.
OcHoBHbBIE TapaMeTpbl MpoIecca TUAPOOYUCTKH TU3ETBHBIX
O6opynoBanue dpakuuii. [IpomeblnneHHble ycTaHOBKY THapoouncTku (JI-
5 KaTaJIUTHYECKOTO 24/6, JII'-24/7, JT4-24/2000). Ilyck, sxcrnyaranus,

l"I/II[pOO6J'Ial"Opa)KI/IBaHI/IH
AU3CIBbHBIX JUCTHUIIIATOB

OCTAaHOBKAa Ha pEMOHT IIPOMBIIIIICHHOTI'O O60py,HOBaHI/I$I.
AnnapaTypa n O60py,[[OBaHI/IC YCTAaHOBOK THAPOOYUCTKU
JAU3CIbHBIX TOILIIMB.

5.3. JIabopaTOpHbIii NPAKTUKYM

(He mpexyCMOTpEH MJIAHOM)




5.4. IIpakTuyeckue 3aHATHS (CEMHUHAPBI)

Taoauua 4
Ne HaumeHoBaHue pa3aesia
u/n O ——— Coaep:xanue pasaena
OO0uue cBeeHus 0 HEPTHU. .
1. o 6 OcHoBHBIE CBOIiCTBA HEYTH M HEPTETIPOTYKTOB
anpaBJieHUs: nepepaboTKu HePTH.
[ToaroroBka HeTH K TIEpepadboOTKe, PacueT ruapaBanyeckux CONpOTUBICHUI
2 | OGecconuBaHue U 00€3BOKUBAHNE TpyOonpoBo10B. PacueT o6opynoBanus mis
He(TH. o0eccosinBaHus U 00€3BOKUBAHUS HEPTH
Pacuer 060pymoBaHus TEIIOBBIX TpoiieccoB. Pacuer
3 [lepBuunas nepepadboTka HepTH 000py/1I0BaHUS THIPOMEXaHUUECKUX ITPOLIECCOB.
Pacuer MmaccooOMeHHOT0 060pyAOBaHMSL.
O60opynoBaHMs KaTAIUTUYECKOTO Pacuer kos0HHBI BTOpUYHOH niepepabOTKH
4 obyaropaxuBaHusi OEH3MHOBBIX OCH3MHOBOTO TUCTHIUIITA. PacueT KOTOHHBI
bpaxiuit YCTaHOBKH KaTaJIMTUYECKOTO PUPPMUHTA.
Ob6opynoBanue karanutuueckoro | Pacuer xosnoHHOro o6opynoBanus ycraHoBku ABT.
5 TUAPOOOIIaropaKuBaHMs Pacyer KOJIOHH yCTaHOBKHU KaTaTUTHYECKOTO

AU3CIBbHBIX JUCTHUILIIISITOB

KpPEKHHTIA.

6. CamocTosiTeJibHAsi pa60Ta CTYAE€HTOB MO IUCIUIINHE

6.1 Tembl 1ia pedepara

1. OcHoBHBIE HarnpaBiieHUs repepaboTKku HeTH U ra3a;

2. OGopynoBanue  JUIS  TPOBEACHUS  THAPOMEXaHHMYECKUX
IIPOIIECCOB;

3. XUMHUYECKUE W DJICKTPUUYECKHE CHOCOOBI  pa3pylICHHS
AMYJIbCHU;

4, OcHoBHOe 00opynoBanue yctaHOBKH DJIOY — KOHCTPYKTHBHOE
odopmIICHHE;

d. KoHncTpykTBHOE 0(hOopMIICHHE STETKPOIECTUAPATOPOB;

6. O6opynoBaHHE YCTAaHOBKH 00€3BOKMBaHUS HE(DTH;

7. Konctpykiuu TpyOUaThixX neuei;

8. OcHoBHbIE TexHONornyeckue ycranosku HII3;

Q. O06opynoBaHU€e YCTAaHOBKHM MEPBUUHOMN MepepabOTKU HEPTH;

10. OOGopynoBaHuE yCTaHOBKHM BTOPUYHOW mepepaboTKu OCH3MHA;

11. KoHctpykTHBHOE  OQOpMIIEHHE  YCTAaHOBKM  BaKyyMHOU

MEPErOHKU HEPTH. ..




Y4eOHO-MeTOANYECKOE 00ecleYeHHEe CAMOCTOATEIbHOM PadoThI:

1.

N

© 00N G

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Ckobno  A.M., MonokanoB FO.K.. [Ilpoueccbt u  anmapatbl
HedTerazonepepadbotku u HedpTexumun. M.: — Heapa-buznecuentp, 2005r.

HO.K. Monoxkanos. Ilpoueccel u anmapatsl HedTerazonepepadoTku. — M.,
«Xumus», 1987. - 368 c.

A.C. TumonuH. OCHOBBI KOHCTPYMPOBAHUS M pacuera XHUMHKO-
TEXHOJIOTUYECKOTO M MPUPOJOOXpaHHOro obopynosanus. — Kanyra: - Uzn.
H. boukapesoii, 2002r. — 1017 c.

7. OueHoYHBbIE CpeCTBA

7.1. Bomnpocsl Kk 3a4eTy

Knaccuduxkanus npoueccoB nepepadoTku HepTu U HeYTEeNnpOTyKTOB;
OcCHOBHBIE TPUYUHBI CHUKEHUSI TEMIIOB JJOOBIUM U MIEpepadOTKu HETH;
OcCHOBHBIE TTPEUMYIIECTBA U HEAOCTATKU TOIJIMBHO-IHEPTE€TUYECKOTO
KOMILJIEKCa;

OcHoBHOE 000pYyIOBaHNE XUMUKO-TEXHOJIOTHUECKHM MPOIIECCOB
nepepaboTku HedTH 1 HEPTEIIPOTYKTOB;

XUMHUYECKUH cocTaB HEDTH;

XUMHUYECKUH cOCTaB U (PU3NYECKHE CBOMCTBA Ia3a;

OU3NKO-XMMUYECKHE CBOMCTBA yIiIeBOAOPOIOB MIPUCYTCTBYIOMUX B HEDTH;
OO61IMe MeTOBI YTUIIN3AIUU CEPOBOIOPOIa U3 HePTEH;

. Knaccudukanus ToBapHBIX TOTUINB,
10.
11.
12.
13.

Mertonsl pa3pyiieHns HeQTIHBIX IMYIIbCUI;

OcHoBHOE 000pyaoBaHUE Il 00€3BOKUBAHUS HEPTH;

OcHoBe 00opyaoBaHue 11 00ecconuBaHus HeQTEH;

[TprunHbI BOZHUKHOBEHUS TOTEPh He()THU U HEPTEPOTYKTOB Ha
IPOU3BOJCTBAX;

Mertozsl COKpallleHUs! TOTEPh YIIEBOAOPOIOB;

[TpuHuun paboThl YCTAHOBKH JIeTa3alliy U CTaOMIn3auu Hedrei;
OcHOBHBIC BapHUaHTHI IEpPepadOTKU HEDTH;

MeTtonbl 1 000pyAOBaHKE JIJIs1 IEPBUYHOM 1TepepadboTku HedTH;
[TpunHIIMT KEHCTBUS peKTU(HUKAITMOHHBIX KOJIOHH;

O6opynoBanue epBUIHON nepepadboTku HePTH;

TpyOuaThie YCTaHOBKHM Ha YCTaHOBKax MEPBUYHOM nepepaboTku HeTH;
VY cTaHOBKM OHOKPATHOTO UcMapeHust HedTu;

VY cTaHOBKHM JBYXKPATHOTO UCHApEHUSI HEPTH;

BakyymHble yCTaHOBKHM [J1s1 IEPETOHKU Ma3yTa — NPUHIUIT JEUCTBUS;
[TpuyuHbl KOMOMHUPOBaHUS TPYOUATHIX YCTAHOBOK MEpepadOTKU HEPTH;



25. ATMOC(epHO-BaKyyMHBIE YCTAHOBKYU — MPUHLUI ACHCTBUS;

26. YCTaHOBKH JUIsl BAKYYMHOW MEPErOHKN OCH3MHA;

27. Ycranoku 2JIOY-ABT — npuHuun aeicTBus;

28. [lpuHiun paboTsl NAPOCTPYUHBIX 3KEKTOPOB U BAKYyM-HACOCOB;

29. [IpyHIMO BTOPUYHON MEPEeroHKH HE(QTAHBIX TUCTUIIATOB;

30. OcHOoBHOE 000pYOBaHNE YCTAHOBKM BTOPUYHOU 1epepaboTKu
OCH3MHOBBIX JUCTHIUISITOB;

31. [IpuHuun AeMCTBUS YCTAHOBKHU a3€0TPOIMHOM U SKCTPAKTUBHOMN
pexTudukanuu;

32. YCTpOMCTBO M MPUHITUI ICHCTBUS PEKTHPUKAITMOHHBIX KOJIOHH;

33. OcHoBHOE 000pyIOBaHUE JJIsI TPOBEACHUS PEAKIIMOHHBIX MPOIECCOB;

34. [lpuHIUT AEHCTBUS YCTAHOBKH KaTaTUTHUECKOTO pPU(QOPMUHTa;

35. OcHOBHOE 000py0BaHNE YCTAHOBKHM KAaTaJIUTHUYECKOr0O pu(opMuUHTa.

36. [TpuHIUT AEHCTBUSA U KOHCTPYKIIUS PEAKTOPOB YCTAHOBKH,

37. BcriomoratenbHOEe 000pYy/I0BaHUE YCTAHOBKH.

Oo6pazen ®OC

T'PO3HEHCKHNU I'OCYJAPCTBEHHBI HE®TSIHON
TEXHUYECKNH YHUBEPCHUTET
uM. akaa. M.J[. MWLIMOHIIUKOBA
JucuuniuHa: «OoopvaoBanne HedTenepepadoOTKN»

Bbujaer Ne 1

1. Xumudeckuii coctaB u (pu3nUeCKUe CBONCTBA Ta3a.

2. Tlpunnun paboThl HapOCTPYHHBIX 5KEKTOPOB M BAKyyM-HACOCOB.

[IpenonaBarens /
3aB. xadeapoii /
« » 20

7.2.  OOpa3en TeKyuero KOHTPOJst
Ocaxnenue

['paBUTALIMOHHOE OCAXKJICHHUE

Iaxo: G, =50000 kr/4, x, =10 % mac., x,, = 40 % mac.,

! Tloc

TBCPAbIX YaCTHUII B OCBETJICHHOM KUAKOCTHU HE COACPIKHUTCA XOCB:O,

p, =2000 xr/m°, p, =1000 kr/m°, d =(6-10)-10°m, p, =1-10"Ila-c.



OnpenenuTs mIoma b OCHOBaHNS OTCTOMHUKA HENPEPBIBHOTO IEVCTBUS.
Pewienue:
1. Onpenenenre NpoU3BOAUTEIBHOCTH MO OCBETICHHOM KUKOCTH

G, =G, +G,, G,., =37500 kr/u4

{chc =G, X +G i Xoes  G,. =12500 kr/u

oc” ocC OCB” 'OCB

2. Omnpenenenrie 00bEMHON MPOU3BOIUTEIIBHOCTH MO CYCIIEH3UU

_50000-0,1 N 50000-0,9
© 2000-3600 1000 -3600

0,013 M°/c

3. OmnpenencHue pexuMa OCaXJICHUS YaCTUI] MUHUMAIBHOTO pasmepa (d=6
MKM=6-10"° M)

A 99, (p, —p,) _ 981-(6-10)*-1000- (2000~1000)

=212
T (1-107%)*

ITockonbky

Ar=2,12<36 pexuM OCaXJICHUS YACTUI[ — JAMUHAPHBIA U CKOPOCTh OCAXKIACHUS
YacTUIL

1 (p,—p,)d’g  (2000-1000)(6-10°)*-9,81
18 i 18.1-10°3

=210 m/c

4. OnpeneneHue mIoMaau oTcToiHuka F

V0013

V.=Fw,. w, 2.10°

=6,5Mm>



7.4. Onucanue mokaszareneid U KpUTEpUEB OLICHMBAHUS KOMIETEHIMI Ha pa3iuWYHbIX dTanax uX (GOpMUPOBAHMS, ONMHCAHHE

IIKaJIbl OOCHUBAHUA.

Tadoauua 7
IInanupyemble pe3yJIbTaThI OCBOCHUS Kpurepun oueHuBaHus Pe3y/ibTaTOB 00y4eHHs] HaumenoBanue
KOMIICTCHIIUH MeHee 41 6a/L10B 41-60 6annoB 61-80 6a/10B 81-100 6annoB OLICHO1HOI'0
(Hey/I0BJIETBOPUTEIBbHO) | (Y/IOBJIETBOPHUTEILHO) (xopomio) (orimuHO) cpeacTBa

OIIK-3: cnocoonocmo pa3pa6ambwamb HOpMbl eblpaﬁomxu, mexnoiocuiecKue Hopmamuesl Ha pacxoo mamepuailios, 3a20moe6oK, monjiuea u
IJIEKMpPOoIHepzuu, KOHmpoJjauposambvp napamempobl mexHoi0cu4ecKozo npoyecca, ebl6upamb 060py006anue U MEexXnHo102u4ecCKyrw OCHacmkKy

3HaTh:  OCHOBHBIE  3aKOHOMEPHOCTH
npoieccoB mnepepadoTku HedpTH W rasa,
MpoIIEeCCOB

NPUMEHUTEJIBbHO K

MaccornepeHoca
TEXHOJIOTHYeCKHM
mpoleccaM, arperatamM u 00opya0BaHHIoO.

DparMeHTapHbIe 3HAHUS

Hemnonnble 3HaHus

CdopmupoBaHHbIe, HO
CoieprKallie OTeNbHbIC
POOETbI 3HAHUS

CdopmupoBaHHbIE
CHCTEMaTHYECKHE

3HaHUA

YMeTh: NPpUHUMATh

MOo3BOJIAIOIIHME MCII0JIb30BaATh

TEXHOJIOrHYeCKHe
pelueHusi,
0e30TX0aHbIE |
TEXHOJOTHM |

pecypcocdeperaoniye
NPHMEHATb THIOBBIE

MOAX0AbI MO ofecneYyeHH0 0e30ImaCHOCTH

Yactuynble yMeHUs

Henonuele ymenus

‘YMeHus MoJHbIe,
TOITyCKaIoTCsl HEOOMbINE
OILIMOKHU

CdopmupoBanHbie

YMEHHUS

JKM3HEAESITEJIbHOCTH M HKOJOrHYecKou

YHCTOTHI.

Baanern: HaBbIKAMHU pacuérta " YacTu4uHOE BiIageHUE Hecucrematnueckoe VYcnemHoe u
NMPOEKTUPOBAHMSA 00opynoBaHuA HaBbIKAMH MPUMEHEHNE HaBBIKOB CHCTEMAaTHYECKOe
Pa3JM4HOr0 TEXHOJOTrHYECKOro B cHCTEMATHICCKOM MIPUMEHECHNE HaBBIKOB

HasHA4YeHUs1 MU CpeacTBaMM MNMOAI0OTOBKH

KOHCTPYKTOPCKO-TEXHO0JIOTHY €CKOi

NMPUMEHCHNN HABBIKOB

JIOITyCKAFOTCSI IIPOOEITBI

TEOPETUUECKUI
BOIIPOC;
MIPaKTHYECKOE
3aJJaHue.




8. Ocol0eHHOCTH peasM3alMy IUCHUILVIMHBI JJIS MHBAJMI0B U JIUIL €

OIrpaHMICHHBIMU BO3MOKHOCTHMMU 3[10POBbS

JIns ocyliecTBIEHUS TMPOIEAYyp TEKYIIEro KOHTPOJS YCIIEBA€MOCTH U
MPOMEXKYTOYHOM aTTecTalui O0ydYaromIuxcs Cco3/aHbl (OHABI OLIEHOYHBIX
CPEICTB, aNalnTHPOBAaHHBIC IS WHBAJIMAOB H JIMIl C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMM ~ 37I0POBbSI W TIO3BOJISIONINE OILCHUTH JOCTWIKCHHE HWMH
3aIUTAaHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeNbHOM MporpamMMme pe3ysibTaToOB
oOydeHHsI ¥ YpOBEHb C(OPMUPOBAHHOCTH BCEX KOMIICTCHIIWH, 3asBIICHHBIX B
oOpazoBatenbHON Tporpamme. dopma MNPOBENCHUS TEKYIIEeW aTTeCTaluu IS
CTYJICHTOB-UHBAJIUJIOB  YCTaHABIMBACTCI C  YYCTOM  HWHIUBHUIYAIbHBIX
NCUX0(HU3UIECKUX 0COOEHHOCTEH (YCTHO, MMCBMEHHO Ha OyMmare, MMCbMEHHO Ha
KOMIIbIOTEpe, B (opMe TecTHpoBaHUS | T.1.). llpwm TecTUpOBaHWM IS
Ca0OBUIAIIUX CTYACHTOB HCIONB3YIOTCS (POHIBI OLEHOYHBIX CPEACTB C
YKpYNHEHHbIM mpudgToM. Ha »5K3aMeH mnpuriamaercs COMPOBOXKIAIONINH,
KOTOpBIM  0o0OecreunBaeT TEXHHYECKOE COMPOBOXKIEHUE CTyaeHTy. I[lpu
HEOOXOJMMOCTH CTYICHTY-UHBAJIUAY MPEIOCTABISIETCS IOMOIHUTEIBHOE BpEeMs
JUIL  TIOATOTOBKM OTBEeTa Ha »Jk3ameHe (wiau 3adere). OOyyaromuecss ¢
OTPaHUYCHHBIMU BO3MOXXHOCTSAMH  3JI0POBbSI M OOy4YarONIMeCs HWHBAIUIIBI
00ecreunBalOTCsl MEUYaTHBIMU U JJIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECypCaMu
(mporpamMMmbl, y4eOHbIE TOCOOUS JUTsI CaMOCTOSITENIbHON PabOThI U T.11.) B (hopmax,
aJanTHPOBAHHBIX K OTPAHHUYCHUSIM MX 3I0POBbsI M BOCTIPUATUS MHPOPMAIIHH

1) JUTSI MTHBAJIMIOB U JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3]I0POBbSI
110 3PEHHUI0:

- VI CJIeNbIX: 3aJaHUs IS BBIMOJTHEHUS Ha CEMUHApaxX M MPAKTHYECKUX
3aHATHSIX OGOPMIIIOTCS penbeHO-ToueuHbIM mpudToM bpaitng unu B BUIe
AJEKTPOHHOTO  JOKYMEHTa, JIOCTYIHOTO C [OMONIbIO  KOMIIBIOTEpPA CO
CHEIUANTM3UPOBAHHBIM ~ MPOTPAMMHBIM ~ O0ECTIEYCHUEM JJIS  CJICTIBIX, JIHOO
3aUNTHIBAIOTCS ACCHCTCHTOM; THUCHMCHHBIC 3aJlaHWs BBITIONHSAIOTCS Ha Oymare
penbedHO-TOUeUHbIM  pudTOoM  bpalins wiM  Ha ~ KOMIIBIOTEPE  CO

CIICHMUATIM3UPOBAHHBEIM  IIPOI'paMMHBIM oOecreueHneEM A CJICIIBbIX 00



HAJMKTOBBIBAIOTCS ACCUCTEHTY; OOy4YarOIIMMCS JUIsl BBIIOJHEHUS 3aJaHusl IpH
HEOOXOIMMOCTU MPEJOCTABIAECTCS KOMIIEKT MUCBMEHHBIX MPUHAIJICKHOCTEH U
Oymara uisi mUChbMa pelbepHO-TOUEUHBIM MIpUpTOM bpailnsg, xomMmbproTep cO
CHeUaI3uPOBAHHBIM MPOrPAMMHBIM 00€CTIEUEHUEM ISl CIIETIBIX;

- I caa0oBUAAIMMX: 00ECleunBaeTCsl MHIMBHUYalbHOE PABHOMEPHOE
ocsemienre He MeHee 300 srokc; 00y4aromuMCs JUIsl BBIIOJTHEHUS 3aJaHusl IpU
HEOOXOJIMMOCTH TPEJOCTABISETCS YBEIMYHMBAIOLEE YCTPOMCTBO; BO3MOXHO
TaK)K€ MCIOJIb30BaHHE COOCTBEHHBIX YBEJIMYMBAIOUIUX YCTPOMCTB; 3alaHus IS
BBIMOJTHEHUS 3a1aHUH 0()OPMIISIOTCS YBEJIIMUEHHBIM HIPU(TOM;

2) JUTSI MTHBAJIMIOB U JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3]I0POBbSI
Mo CJayXxy:

- A TIYXHX W cJadocJabllammx: oOecreynuBaeTcs — HaIM4YHe
3BYKOYCUJIMBAIOIIEH  ammapaTypbl  KOJUIGKTMBHOTO  TIOJIb30BaHMS,  MpHU
HEO0OXOIMMOCTH o0y4Jaronmmcst PeI0CTaBISETCS 3BYKOYCHJIMBAIOIIAs
anmaparypa  MHAMBUAYAJbHOTO  IOJIb30BaHUS;  MPEAOCTABIAIOTCS  YCIYTH
CypAOIEepEBOAUHKA;

- IJISl CJIETOTJIyXHX JIOMYCKAETCsl MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO
yciayru  THQIOCyponepeBoAUMKa  (MOMUMO  TpeOOBaHMIA,  BBITOJIHIEMBIX
COOTBETCTBEHHO ISl CIICTIBIX U TIIYXHX);

3) JUTSL JIUI] C TSDKEJIBIMU HApYIICHUSIMH PEUH, TIIYXHUX, CIa0O0CIbIIIAnX
JEKIUH U CEMUHAphl, IPOBOJUMBIE B YCTHOH (opMe, IPOBOJIATCS B MUCbMEHHOM
dopwme;

4) JUIS THBAJIMJOB U JIMI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS,
MMEKIIHUX HAPYIIEHUS ONMOPHO-IABUIaTEJbHOI0 annapara:

- s JMI € HApyUIEHUSMH  OIMOPHO-JIBUTATENILHOTO  ammnapara,
HApYIICHUSIMA JIBUTATEIBHBIX (DYHKIIMA BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM
BEPXHHUX KOHEYHOCTEH: MUCBMEHHBIE 3aJaHUsl BBINOJIHAIOTCS HAa KOMIIBIOTEPE CO
CHEUUATU3UPOBAHHBIM TPOrPAaMMHBIM OOECIIEYEHUEM WM HAJUKTOBBIBAIOTCS
ACCHUCTEHTY; BBITIOJIHEHUE 3aJIaHUi (T€CTOB, KOHTPOJIBHBIX paboT), MPOBOJUMBIE B
MUCbMEHHON (opme, MPOBOASTCA B yCTHOM (opMe myTeM ompoca, Oeceanl ¢

oOyyJaromumcs.
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9. YueOHO-MeTOAMYeCKOEe M HHPOPMALIMOHHOE o0ecnievyeHe AUCIUTINHBI
a) OCHOBHAs1 JINTepaTypa

4. Crparerndyeckue TMPUOPUTETHI POCCUHCKUX HedTenepepadbaThIBaIOIINX
npeanpustuit/ Ilon penakmueit B.E. ComoBa. — M.: IHUUTOHedTexum,
2002. — 292c.

5. Cxkobno  A.M., MonokanoB HO.K.. TIlpomeccel u  anmapatTsl
Hedrerazonepepadotku U HepTexumuu. M.: — Heapa-busnecuentp, 2005r.

6. A.C. Tumonun. OCHOBbl KOHCTPYMpPOBaHHS U pacuera XUMHUKO-
TEXHOJIOTUYECKOTO U MPUPOJOOXpaHHOro obopyaoBanus. — Kanyra: - Uzn.
H. boukapesoii, 2002r. — 1017 c.

7. FO.K. Momnoxkanos. [Ipoueccel u anmapatsl HedTerazonepepadoTku. — M.,
«Xumus», 1987. - 368 c.

8. banno ILI'. Ilpomeccel mepepaboTku HehTH. YUeOHO-MEIOIUYECKOE
nocobue LTSt MOBBIILICHUS KBaJIU(pUKALIUU pabOTHUKOB
HedTenepepadaTpiBatolied  MpoMblliieHHOocTH.  Yacte 2. —  M.:
HHUUTOnHehTexum, 2001. — 415c.

9. Pa3BuTHe He(TErazoBOro KOMIUIEKCA — OCHOBAa pa3BUTHUA PETHOHOB:
Marepuanbl HayuyHo mpakTudeckoil koHpepenuuu 2006 roma. — CIIG.:
XUMU3 AT, 2007. 200c.

10. bannos ILT". Ilporecchl nmepepaboTku HEPTH. — 2-€ U3., Iepepad. u JIOI. —
CII6.: XUMUM3 AT, 2009. — 368c.

11. C.A. ®dapamazoB. PeMOHT M MOHTaX OOOpYJOBaHHUS XUMHUYECKHX U
HedTenepepabdarpiBaronux 3aBoj1oB. — M.: Xumus, 1988. - 304c.

12. bannoB IL.I'. Tlpomecce mepepabotku HedtH. YdeOHO-MemoaMUecKoe
nocobue IS MOBBILLIECHHUS KBaIM(UKaUU pabOTHUKOB
HedTenepepabdaTpiBatomeld  mpoMblniuieHHOocTH.  Yacte 3. —  M.:
HHUUTOnHehTexum, 2003. — 504c.

0) 1OMOJIHUTEIbHAS JIUTEPATypa

1. Pynun M.I., ComoB B.E., ®omun A.C. KapmanHblii CHpaBOYHUK

Hedrenepepaborunka.,  Ilom  pemakumeit ~ M.I'.Pymuna. —  M.:

HHUNTInHedTexum, 2004. — 336¢.
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2. CapnanamBuian A.l'., JIbBoBa A.W. Ilpumepsl u 3amauu MO TEXHOJIOTUHU
nepepaboTku HeTU U raza. — 2-e u3l., nep. u gon. — M.: Xumus, 1980. —
256c¢.

3. IlaBnoB K.®., Pomankos I1.I'., HockoB A.A. [IpuMepsl u 3a1auu no Kypcy
OpOLECCOB  ManmapaToB XMMHUYECKOW  TexHojoruu. — 13- wu3m.
crepuotunHoe. — M.: Anbsiae, 2006. — 576c¢.

4. XonognoB B.A., HeanoBa E.H., Kupssnosa JI.C., Kusa3zpkoB B.M.
[TporpaMMHbI€ MPOAYKTHI B XMMHH U XHMHUYECKO# TexHojoruu. Mathcad 8
Standard. Meroanueckue ykazanus. CI16.: 2000. 52 c.

5. Kadapor B.B., I'ne6os M.b. Marematudyeckoe MOAECIMPOBAHUE OCHOBHBIX
IPOLIECCOB XUMHMUYECKMX MPOMU3BOJACTB: YueOHOe mocoOue sl BY30B.

M.:Bricmr.ik.,1991. 400 c.

B) MporpaMMHOe o0ecrieueHue
Oneparnuonnsie cuctembl Windows, cTaHIapTHbIE O(PUCHBIE POTPAMMBI.
[Iporpamma kommbioTepHoii rpaduku Ttuma ArchiCAD, Kommac wu

AutoCAD.

r) 0a3bl JaHHBIX, THPOPMAIIMOHHO-CIIPABOYHBIE U IIOUCKOBBIE CUCTEMBI

http://www.twirpx.com.

http://www.chem.msu.su/cqgi-bin/tkv.pl.

http://www.sciteclibrary.ru/.

10. MaTepuajbHO-TeXHHYECKOE o0ecnevyeHne TUCITUIIUHBI

10.1 Jlexumonusbie 3auaTus npoxoasaT B ayautopun 1YK-0-41. B ayautopun
UMeeTcsl TPOEKTOpHast jAocka, npoekrop, IIK B kommiiekte, ¢ mporpaMMHbBIM
obecnieueHneM Ha 0aze LinNuUX, a Tak e HArJIAIHOE TIOCOOHe, MPENOoIaBaATeIIbCKHI

CTOJI, JOCKA HACTEHHAs. AyJUTOPHUS pacCunTaHa Ha 26 MOCaJOYHbIX MECTA.
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http://www.sciteclibrary.ru/

10.2. TlometeHus st CaMOCTOSITEBHOM pabOTHI.

Aynutopus (1YK-0-32) TIpenogaBarenbckuii  CTON, JOCKAa HACTEHHAs.
Aynutopus paccuuTana Ha 16 mocagoYHbIX MECTa. Poccuiickas ®@enepauus,
364051, Yeuenckas pecmyOnnka, 3aBOACKON p-H, T. ['po3HBIN, ya. ABTOpXaHOBa

(K.Lletkun), a. 14/53, YueOnslit kopryc Nel
11. /lomosiHeHMs 1 MI3MEHEHUsI B padouyeil mporpaMMe HAa y4eOHBIN rox
JlononHeHus: U U3MEHEHUs B pabouyue NporpaMMbl BHOCSITCS €KEr0JIHO

Iepe] HadajJoM HOBOro ydebHoro roma mno ¢opme. M3MeHeHUs OOKHBI

O(bOpMJ'ISITBCH AOKYMCHTAJIbBHO U BHOCATCA BO BCC YUTCHHBIC 3K3CMILIAPHI.
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CocraBurens:
nouent kapeapsl « TMO» % /Mcpannosa 3.C. /

COI'TACOBAHO:

3as. kadexpoii «TMO» o)~ /OmMypaes AA/

3as. Bemyckaomeii kag. «XTHI» l / q [/ﬁ Maxwmynosa JLIL/

Y 4

/Maromaesa M.A./
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