[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
WUHbopmaumsa o Bnagens

OO Mistoes Marone NHAHFICTEPCTBO HAYKH M BBICIIETO OBPA3OBAHHSI POCCHIICKON

[lomxHocTb: PexTop
[arta nognucanusa: 14.11.2023 11:17:46 PEJEPALINH

Yinkanshsiil TP@BHEHECKUN TOCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKUN YHUBEPCUTET
236bcc35c296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc

M./1. MULLIHOHIIAKOBA

Y TBEPRAAION
HEpBaRl npopéxTop
WEE, P@ﬁpé&%ck()lx

«22» nioHsa 2023r.

PABOYAS TNNPOI'PAMMA

JUCHUITIIMHBI

«O0opynoBanue HeTenepepadoOTKM»

HanpagsieHue moaroroBKu

18.04.01 - «XuMuuecKass TEXHOJIOTHS

Hanpasiaennocts (mpoduJib)

«XUMMYecKas TeXHONOrnsa opraHNYeCcKux BeLecTB»

KBanudpukanus

Maructp

T'ox mayana noarorosku- 2023

I'po3usrii — 2023



1.1lenun u 3aga4u AUCHHUILINHBI

Heabo aucUMIVIMHBL  SBIsETCA  (OPMHUpPOBAHUE  MPOPECCHOHATBHON
TEXHUYECKOW KYJbTYpPBI, MO KOTOPOH MOHUMAETCS TOTOBHOCTh M CIHOCOOHOCTH
JUYHOCTH HCIOJb30BaTh B MPOQPECCHOHAIBHON NEATEIbHOCTH NPUOOPETEHHYIO
COBOKYNHOCTh 3HaHWM, YMEHUH W HaBBIKOB MJii OOECHEYEHHS BBINOJIHEHUS
AJIEMEHTOB NPOEKTHBIX pa3pabOTOK, XapakTepa MbBIIUIEHUS M LEHHOCTHBIX
OpUEHTAlui, IPU KOTOPBIX BOIPOCHI 3HEPro- U pecypcocOepexeHusi, a UMEHHO
HauboJee MOUIHBIN pbryar nossiieHus skoHomuku (HII3) — BHenpenue HOBOro u
COBEpPIIICHCTBOBAHUE HMMEIOLIErocsi 00OpynoBaHUs NepepaboTKu He(TH U rasa,
paccMaTpHUBaIOTCS B KAUECTBE MPUOPUTETA.

3agayamMm IMCUMILVIMHBI SBISIOTCA
- Ilonumanue mpoOsieM OCYLIECTBIEHUS JHEPro- U pecypcocOeperarmmmx
TEXHOJOTHYECKUX TPOIECCOB MepepaboTKU MPHUPOAHBIX SHEPTOHOCUTENICH MpH
3alllMTe OKPYXKAIOIIEH Cpe/ibl OT TEXHOTEHHBIX BO3/ICHCTBHI;

- OBnaneHuenpuémamu cbopa Hay4YHO-TEXHUYECKOMN uH(pOopMaIIH,
OTEUECTBEHHOTO M 3apyOeXKHOTO OmbiTa JUis  pa3paboOTKU TPOEKTOB |
PEKOHCTPYKIIMH ITPOMBIIIJIEHHBIX arperaToB 1 000pyA0BaHNUS;

- @opMHUpOBaHUE KYJIbTYphl MBIIIJICHUS, 0000IIEHUs U aHaIu3a MHPOpMAaIUH,
IIOCTAHOBKM LI€JIM U BbIOOpa myTel €€ AOCTHXKEHUs. ' 0TOBHOCTH CaMOCTOSITENIBHO
npuoOpeTaTb HOBBIE 3HAHUS, WCIIOJB3YsS COBPEMEHHBbIE OOpa3oBaTelIbHBIE U
uHpopManMoHHble  TexHonoruu. CrnocoOHOCTEH  HCIONb30BaThb  OCHOBHBIE
HOJIOKEHUSI M METOJIbl COLIMANIbHBIX, TYMAHUTAPHBIX U IKOHOMUYECKUX HAyK MpPH
pEIIEHUH COLUAIbHBIX U MPO(ECCHOHATIBHBIX 3a/1a4.

1. MecTo IMCHUILUIMHBI B CTPYKType 00pa3oBaTeibLHOM
NporpamMmbl

VYyebnas qucrumuinHa «O6opynoBanue HedrenepepaboTKy — AUCIUIUIMHA
0a30BOl YacTH OOIIEHAYYHOTO IMKJIA HANpPaBICHUS TOJITOTOBKHM MAarucTpOB
18.04.01 - "XuMuueckas TEXHOJIOTHA"  BTOPOrO  YpPOBHS  BBICIIETO
npodeccruoHaIbHOTO 00pa30BaHUs MarUCTPATYPHI.

Jlucruruinaa  SBISIETCST OJHOWM W3 OCHOBOIOJIATAIONIMX IS M3Y4YCHUS
MOCIIEYFOIINX BCEX AUCIUIUINH MPOPECCUOHATBHON YaCTH.



2. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS IO
AUCHUIUVIMHEe (MOAYJI0), COOTHECEHHBIX ¢ HHAMKATOPAMH

JOCTHKEHUA KOMIIeTeHII M

Taoaunma 1

Koa no ®10C NuaukaTopsl 10CTHKEHUS Ilnanupyemble pe3yJbTarhl
o0yuenusi no nucuniuinne (3YB)

OobmenpodgeccuoHaNbHbIE

CrniocoOeH pa3pabarbiBaTh OIIK-1.1 OcymecrBasier 3nambs: - OCHOBHbIE

HOPMBI BEIPAOOTKH, MOJHBbII KOHTPOJIb 3aKOHOMEPHOCTH MPOIECCOB
TEXHOJIOTUYECKHE HOPMATUBHl | T€XHOJOTHYECKOTr0 Mpouecca ¢ nepepadoTku HepTH U rasa,
Ha pacxoJl MaTepHajoB, y4eTOM BCeX HOPMATHBOB. MPOIECCOB MaccomepeHoca
3aroToBOK, TOIIJIMBA 1 INPUMEHUTECJIBHO K
3JIEKTPOIHEPTHH, OIIK-1.2 YuyacTBYyeT B 1oa00pe | TEeXHOJOTMYECKHM IMpoLeccam,
KOHTPOJIMPOBATh MapaMeTPhI 000py10BaHMS MO arperatam v 000pyJI10BaHUIO.
TEXHOJIOTHYECKOTO0 MpoLecca, | onpeaeeHHbI

BbIOMpPATh 000PYAOBAaHUE U TeXHOJIOTH4YeCKHii mpoiecc. Ymemn:

TEXHOJIOTUYECKYIO OCHACTKY - IPUHUMAThH TE€XHOJIOTHYeCKHUe
(OIIK-3) pelleHusl, MO3BOJISIIOIIHE

HCII0JIL30BaTh 0€30TX0HbIE U
pecypcocoeperaiiiue TeXHOJIOTHH
U NPUMEHSATH TUIOBbIE MOIX0/IbI
nmo odecreyeHuI0 6€30MaCHOCTH
JKU3HENEeATEILHOCTH U
IKOJOTHYEeCKOM YHCTOTHI.

Bnaoemu:

- HABBIKAMH pacyéTa u
NPOeKTHPOBAaHUSI 000Py10BAHNS
Pa3JIMYHOr0 TEXHOJIOTHYECKOI 0
HA3HA4YEeHUs U CPeCTBAMH
MOJATO0TOBKH KOHCTPYKTOPCKO-
TEXHOJIOTHYeCKOH JOKYMEHTAIUM.




3. O0beM IMCHUIIMHBI M BUABI Y4eOHO# padoThbl

Tadauna 2
Bcero CemecTpbl
Bua yueOHoi#i paGoThl yacos/ 3a4. efl. 1 2
(01010 03®0 | OPO [O3PO
KonraktHas pabora (Bcero) 32/0,9 26/0,72 32/0,9 3200,9
B ToMm umncre:
Jlexunu 16/0,4 13/0.4 1604 | 16/0,4
[IpakTHueckue 3aHATHS 16/0,4 13/0.4 16004 | 16/0,4
CamocrosiTesqibHasi padora (Bcero) 40/1,1 46/1.3 40111 | 40na
B ToMm umncie:
Pedepar 10/0,3 1210,3 1003 | 1003
[ToaroroBka K NPaKTUYECKUM 3aHATUSAM 20006 22006 20006 | 20/0,6
IToaroroBka k 3auery 10/0,3 12/03 1003 | 1503
Bun npomexyTouHoi arrectanuu 3avert 3aver 3aver 3auer
Bua oryerHocTH 3auer Baver 3aver 3auer
O01mas Tpy10eMKOCTh BCEI'O B yacax 72 2 72 72
JUCHUIIJINHBI BCEI'O B 3a4. exuHHIIAX 2 2 2 2
5.Conep:kanme TUCUUIINHBI
5.1. Pazneapl AMCHUILIMHBI M BUABI 3aHATHI
Taoauna 2
HaumeHoBaHue pa3zjaesia
Ne pa Jlekur. IIpakr. JIa6. 3an. | Cemmun. | Bcero
AUCHUIIMHBI 0
n/n 3aH. Yyachbl | 3aH. 4achl qachl 3aH.yachl | 4acoB
ceMecTpam
1 | Beenenue 2 2 4
[ToaroroBka HeTH K
nepepaboTke,
2 3 3 6
o0eccoMBaHue U
00e3B0KHBaHUE HEPTH.
[lepBuunas nepepaboTka
3 3 3 6
HeTH
O6opynoBanue
KaTaJINTHYECKOTO
4 4 4 8
obnaropaxuBaHus
OCH3MHOBBIX (ppakuuii
O6opynoBanue
KaTaJINTHYECKOTO
5 2 2 4
TUAPOOOIIarOpaKUBAHHS
JTU3EIIbHBIX TUCTUIUISTOB




5.2. JIekKIMOHHBIE 3AHATHSA

Tabauna 3
Ne | HammenoBanmue pasjaesna
Copepsxanue pasnena
n/n AUCHUTLIUHBI
1. | BBenenue Ilenu u 3a1a4m TUCHUTUINHBI
[ToaroroBka HedpTH K Bpennsie npumecu B HedTu. O0e3BOKUBAHUE U
2 nepepaboTke, obecconuBanne HePTr. OCHOBHOE 000PY/I0BaHKE
' obeccoJiiBaHuE U 00€ecCcoJIMBAOIINX YCTAHOBOK.
00€e3BOKMBaHUE HEPTHU.

OcHoBHbIE CXeMbI aTMOC(HEPHOMN MEPEroHKH HeTH.
OcHoOBHBIE CX€MbI BAaKyyMHOM neperoHku HedTu. OCHOBHbBIE
ammaparbl YCTaHOBOK ITEPBUYHON NIEPErOHKH HE(TH.
PexTuduxanmonnbie KOJOHHBI. Temmo00MeHHUKH,
KOHJICHCATOPBI, XOJIOAWIHHUKH. TpyOuaTsie eun.
[TpomblIIeHHbIE YCTAHOBKY NEPBUYHOM nepepadoTku HedTr

3 [TepBuunas nmepepabotka | (3JIOY-ABT-6, 3JIOY-AT-6). [Tyck u ocTaHOBKa YyCTaHOBOK

HedtH MePBUYHOM mepepaboTKu HE)TH U OCHOBHBIC YCIOBUS MX
Oe3aBapuitHON paboThl. [1yTn moBbIIeHUAIGHEKTUBHOCTH
paboThl YCTAaHOBOK NIEPBUYHOM MepepabOTKH HEPTH.
Monepauzanus peKTUPHUKAIMOHHBIX KOJIOHH. COBpeMeHHbIe
METO/Ibl XUMUKO-TEXHOJOTHYECKON 3a1UTHI 000pyI0BaAHUS
oT koppo3uu. KoHTpoJib 3a 3¢(eKTUBHOCTHIO
MPOTUBOKOPPO3UOHHOM 3aIIIUTHI.
Mexanu3m npoiiecca Katanuruyeckoro pudopmunra. biox
OBopyoBate MpeBapUTENbHOM THAPOOYUCTKH ChIPbs KaTAIUTUYECKOTO
AT IECKOLO pudopmunra. brnox pudopmunra. [IpombliieHHbIE
4 YCTaHOBKH KaTalluTU4YecKoro pudopmunra (yctanonka JIU-
obnaropakuBaHus
SeH3MHOBbIX (bpaKiii 35-11/1000, moxepuu3arus ycranoku JIU-35-11/600,
ycranoBka JII'-35-8/300B). OcHoBHOE 060pynoBaHue U
anmnaparypa yCTaHOBOK.
OcHoBHBIE TapaMeTpPbI MPOIecca TUAPOOYUCTKH TU3ETBHBIX
O6opynoBanue dpakuuii. [IpomblnneHHble ycTaHOBKY THapoouncTku (JI-
5 KaTaJUTHICCKOTO 24/6, JIT'-24/7, JT4-24/2000). ITyck, sxcrinyaranus,

TUJIpo00IaropaKkuBaHMUs
JIM3ENIbHBIX TUCTUIUISATOB

OCTaHOBKA Ha pCMOHT MMPOMBIIIJICHHOT'O 060py,HOBaHI/I}I.
AnnapaTypa )51 O60py,[[OBaHI/Ie YCTAHOBOK THAPOOYUCTKU
JANU3CIIbHBIX TOIIJIHB.

5.3. JIabopaTOpHbIii NIPAKTUKYM

(He MpeayCMOTPEH IIAHOM)




5.4. IIpakTHyeckue 3aHATHS (CEMUHAPDI)

Taoauua 4
Ne HaumeHoBaHue pa3aesia
Copaepsxanue pasaena
n/n AUCUHUNIUHBI
1. Obuye caenemma 0 HeTH. OcHoBHbIE CBOMCTBA HE()TU U HEPTETIPOTYKTOB
Hanpasnenus nepepabotku HedTH.
[ToaroroBka HedTH K IepepadOTKe, PacueT ruapaBanyeckux cONpOTUBICHUI
2 | OGecconuBaHue 1 00€3BOKUBAHNE TpyOo1poBo10B. Pacuer o6opynoBanust st
He(TH. obeccosinBaHus U 00e3BOXKUBaHUSI HEDTH
Pacuer 060pymoBaHus TEIIOBBIX TIpoiieccoB. Pacuer
3 [lepBuunas nepepadboTka HepTH 000py/10BaHUS THIPOMEXaHUUECKUX MTPOIIECCOB.
Pacyetr MaccooOMeHHOTO 060PyOBAHHUS.
O60opynoBaHus KaTAIUTUYECKOTO Pacder KOJIOHHBI BTOPHUYHOI 1epepaboTKu
4 obyaropaxuBaHusi OEH3MHOBBIX OCH3MHOBOTO MUCTHIUIITA. PacdeT KOJTOHHBI
bpakuumii YCTAaHOBKH KaTAJIMTHYECKOTO pupMHHTa.
O06opynoBaHue KaTaTUTHIECKOTO Pacuet xononHoro o6opynoBanus yctaHoBku ABT.
5 TUAPOOOIaropaKuBaHUs Pacyer KOJIOHH yCTaHOBKH KaTaJTUTHYECKOTO
JM3EIbHBIX TUCTHIIISITOB KpPEKUHTa.

6. CamocTosiTe/IbHAsI pad0Ta CTYA€HTOB MO JMCUUILINHE

6.1 Temnl nas pedepara

1. OcHOBHBIC HalpaBJICHUS TTepepadbOTKH HePTH U rasa;

2. O6opynoBanue  Jjisi  TPOBENCHUS  TUIPOMEXAaHUUYECKUX
HPOIIECCOB;

3. XWMHUYECKHE W  DIEKTPUYECKHE CHOCOOBI  pa3pylieHUs
SMYJIbCH;

4, OcHoBHOe 00opynoBanue yctaHOBKH DJIOY — KOHCTPYKTHBHOE
oopMIeHUE;

5. KoHcTpykTBHOE 0(hopMIIeHHE STETKPOACTHAPATOPOB;

6 O6opynoBaHue yCTaHOBKH 00€3BOKHBaHUS HEPTH;

7 KoncTpykiuu TpyOuaThix neuei;

8. OcHoBHbIE TexHONornyeckue ycranosku HII3;

9 O6opynoBaHre YCTAaHOBKU MEPBUYHON mepepadOTKu HEPTH;
10. OOGopynoBaHuE yCTaHOBKH BTOPUYHOU mepepabOTKu OCH3MHA;

11.  KoHcTpyKTHBHOE
MEPErOHKU HEPTH. ..

opopMIIeHUE  YCTAHOBKM  BaKyyMHOU

Y4yeOHO-MeTOAUYECKOE O0ecIeYeHHue CaMOCTOSATE/IbHOM padoThI:




N
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

Cko0110 AN, MonokanoslO.K.. [Ipoueccel U armapaTbl
He(drerazonepepadboTku U HepTexumuu. M.: — Henpa-buznecuentp, 2005r.
HO.K. Monoxkanos. Ilpouecchl u anmapatsl HedTerazonepepadoTku. — M.,
«Xumusay, 1987. - 368 c.

A.C. TumonuH. OCHOBBI KOHCTPYMPOBAaHMSI M pacuera XUMHKO-
TEXHOJIOTUYECKOT0 M MPUPOJOOXpaHHOro obopynosanus. — Kamyra: - Uzn.
H. boukapesoii, 2002r. — 1017 c.

7. OueHo4yHbIE CpeaCTBA

7.1. Bomnpocsl Kk 3a4eTy

Knaccuduxkanus npoieccoB nepepadoTku HepTH U HePTEeNnPOTYKTOB;
OcCHOBHbIE TPUYUHBI CHUXKEHUS TEMIIOB JOOBIYU U TIepepadboTku HeDTH;
OcHOBHBIE MPEUMYIIIECTBA U HEOCTATKU TOIIMBHO-3HEPI€TUUYECKOTO
KOMILIEKCA;

OcHoOBHOE 000pyI0BaHHE XUMHUKO-TEXHOJIOTHUECKHM MPOIIECCOB
nepepaboTku HePTH U HEPTEIPOIYKTOB;

XUMHUYECKU cocTaB HeDTH;

XVMMHUYECKUI COCTaB U (hU3NUECKUE CBOMCTBA rasa;
OU3MKO-XMMUYECKHE CBOMCTBA yIieBOA0POI0B MIPUCYTCTBYIOMIUX B HEPTH;
OO61re MEeTO bl YTHIIM3AIUU CEPOBOAOPOIA U3 HETEH;
Knaccuduxkaius ToBapHBIX TOILIUB;

Mertonsl pa3pyiieHnus HeQTIHBIX IMYIIbCUI;

OcHoBHOE 000pyaoBaHUE Il 00€3BOKUBAHUS HEPTH;

OcHoBe 00opynoBaHuE 711 0OecCoNMMBaHUs HEPTEH;

[TprunHbI BOZHUKHOBEHUS TOTEPh HePTH 1 HEPTEIPOIYKTOB HA
IIPOU3BOJICTBAX;

MeToibl COKpallleHHs TOTEPH YIIIEBOJOPOOB;

[TpunIIMT paOOTH YCTAHOBKY JeTa3alluy U cTabuinu3amnuu HedTei;
OcHOBHBIEC BapUaHTHI IEpepadOTKU HEPTH;

Mertonbl 1 000pyIOBaHKE 711 IEPBUYHON NIEpepabOTKu HEDTH;
[TpuaIIMN KEWCTBHS peKTU(HUKAIIMOHHBIX KOJIOHH;

O6opynoBanue epBUIHON nepepadboTku HePTH;

TpyOuaTbie ycTaHOBKH Ha YCTAaHOBKaX MEPBUYHON MEPepadOTKH HEDTH;
Y cTaHOBKH OHOKPATHOTO MCTIapeHUst HeTH;

Y CcTaHOBKH JBYXKPATHOTO UCTIapeHus HeTH;

BakyyMHBIE yCTaHOBKY /TS IEPETOHKY Ma3yTa — MPUHITUT ACHCTBUS;
[TpuuuHbl KOMOMHUPOBaHUS TPYOUATHIX YCTAHOBOK MEpepadOTKU HEPTH;
ATMOC(EpHO-BaKyyMHBIE YCTAHOBKYU — MPUHITUTI ACHCTBUS;

VYcTaHOBKU ISl BAKYYMHOMW MEpEerOHKH OCH3MHA;



27. Ycranoku 2JIOY-ABT — npuHuun aeicTBus;

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

29. [IpyHIMO BTOPUYHON MEPEroHKU HE(QTAHBIX TUCTUIIATOB;

30. OcHOBHOE 000pyZOBaHNE YCTAHOBKM BTOPUYHOM MepepaboTKu
OCH3MHOBBIX JUCTHIUISITOB;

31. IpuHuun AeMCTBUS YCTAHOBKHU a3€0TPOMHOMN U SKCTPAKTUBHOMN
peKkTU(UKAIUY;

32. YcTpolcTBO M MPUHIMI AEUCTBUS pEKTU(HUKALIMOHHBIX KOJIOHH;

33. OcHoBHOE 000pyOBaHUE JJIsl TPOBEACHUS PEAKITMOHHBIX MPOIECCOB;

34. [lpuHUUM ACHCTBUS YCTAHOBKH KaTaTUTHUECKOTO pU(QOPMUHTA;

35. OcHOBHOE 000py0BaHNE YCTAHOBKHM KaTaJIUTHUYECKOr0o puopMuUHTa.

36. [IpuHIUM AEHCTBUSA U KOHCTPYKIIUS PEAKTOPOB YCTAHOBKH;

37. BcriomoratenbHOE 000pYy/I0BaHUE YCTAHOBKH.

Oo6pazen ®OC

T'POSHEHCKHM T'OCYJIAPCTBEHHBIN HE®TSIHOM
TEXHUYECKNH YHUBEPCUTET
uM. akaa. M.J[. MWLIMOHIIUKOBA
JucuumiuHa: «OoopvaoBanne HedTenepepadoOTKN»

buaer Ne 1

1. Xumudeckuii coctaB U (pu3nUecKre CBOMCTRBA Ta3a.

2. Tlpunnun paboThl HapOCTPYHHBIX KEKTOPOB M BAKyyM-HACOCOB.

[IperogaBarens / /
3aB. xadeapoii / /
« » 20 T

7.2. OO0pa3zen TeKyumero KOHTpoJIst
OcaxeHue

['paBUTALIMOHHOE OCAXKJICHHUE

AMGC =50000 kr/4, X, =10 % mac., X, = 40 Y% mac.,

TBEPJbIX YACTHUII B OCBETIICHHOM YKHIKOCTH HE COJACPKHUTCS Xoes=0,

p, =2000 xr/m’, p, =1000 xr/m°, d =(6-10)-10"°m, p, =1-10"Tla-c.
OnpenenuTts MI0ab OCHOBAHUSI OTCTOMHUKA HEIPEPBIBHOTO JICHCTBUS.

Pentenue:

1. Onpenenenue MPOU3BOAUTEIBHOCTH M0 OCBETIICHHON KUIKOCTH



G,=G,_+G,. G,. =37500 kr/u
G X, =G, Xy + Gy Xoes G, =12500 kr/u

oc” ocC OCB” 'OCB

2. Onpenenenne 00beMHON NPOU3BOAUTEIHLHOCTH IO CYCIIEH3UU

_50000-0,1 50000-0,9

= + =0,013 m°/c
2000-3600 1000 -3600

3. OnpeneneHre pexuMa OCKICHUS YaCTHII MHHUMAJILHOTO pa3Mepa (d=6
MKM=6-10° M)

A 99%,(p, =p,) _ 981-(6-10°)° -1000- (2000-1000)

=212
15 (1-10°7°)°

ITockonbky

Ar=2,12<36 pexuM OCaXJIECHUS YaCTUI[ — JAMUHAPHBIA U CKOPOCTb OCAXKIACHUS
YacTUIL

1 (p,—p,)d?g (2000-1000)(6-10°)*-9,81
* 18 w0, 18-1-10°3

=210 m/c

4. OmnpepeneHue MIOMAAN OTCTORHNKA F

V0013

= = =6,5m°
V. =Fw,,. w, 2-10°



7.4. OnucaHue mokasarejed U KpUTepUEB OLICHMBAHMS KOMIIETEHLIMM Ha Pa3iM4YHbIX 3Tanax ux (HOpMHUPOBAHUs, ONMUCAHUE

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/10BJIETBOPUTEJILHO) (Y10BJ1€TBOPUTEIBHO) (xopo1o) (OTJIIMYHO) cpeacTBa

OIIK-3: cnocoonocmo paspa6ambwamb HOpMbl eblpaﬁomxu, mexnoocuiecKue Hopmamuesl Ha pacxoo mamepuaiioes, 3a20moe6oK, monjiuea u
IJIEKMPOoIHepsuu, KOHmpoJjauposambsvp napamempobl mexHoj10cu4ecKozo npouecca, 8b16upaInb 060py008anue U MeEexXHo/1o0cuidecKyrw oCHacmkKy

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

NPUMEHUTEJIBbHO K

MaccornepeHoca
TEXHOJIOTHYeCKHM
mpoleccaM, arperatamM u 00opya0BaHHIoO.

DparMeHTapHbIe 3HAHUS

Hemnonnble 3Hanus

CdopmupoBaHHbIe, HO
CoieprKallie OTeNbHbIC
POOETbI 3HAHUS

CdopmupoBaHHbIE
CHCTEMaTHYECKHE

3HaHUA

YMeTh: NPUHUMATHD TEXHOJOTHYeCKHe
MO3BOJIAIOIIME HCHOIb30BATH
pecypcocdeperaoniye

NPUMEHATH

pelueHusi,
0e30TX0aHbIE |
TEeXHOJIOTHH H THIOBBIE

MOAX0AbI MO ofecneYyeHH0 0e30ImaCHOCTH

Yactuynble yMeHUs

Henonuele ymenus

‘YMeHus MoJHbIe,
TOITyCKaIoTCsl HEOOMbINE
OILIMOKHU

CdopmupoBanHbie

YMEHHUS

JKM3HEAESITEJIbHOCTH M JKOJOrHYecKou

YHCTOTHI.

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

HasHA4YeHUs1 MU CpeacTBaMM MNMOAI0OTOBKH

KOHCTPYKTOPCKO-TEXHO0JIOTHY €CKOi

NPHUMEHEHUH HaBBIKOB
JIOITyCKAFOTCSI IIPOOEITBI

TEOPETUUECKUI
BOIIPOC;
MIPaKTHYECKOE
3aJJaHue.




8. OcobennocTHn peadu3anu JTUCHUIVIMHBI JJI51 HHBAJHUAO0B M JIMII C

OIrpaHMICHHBIMU BO3MOKHOCTHMMU 310POBbS

JIJIsT  OCYIIECTBIICHHS TPOIENYP TEKYIIETO KOHTPOJIA YCIIEBAaEMOCTH U
MPOMEXKYTOYHOM aTTecTaluy O00ydaromIuxcs Cco3/aHbl  (OHABI OLIEHOYHBIX
CPEICTB, aNalnTHPOBAaHHBIC I WHBAIWAOB M JIMI] C OTrPAaHUYCHHBIMHU
BO3MOXXHOCTSIMM ~ 37I0POBbSI W TIO3BOJISIONINE OLCHUTH JOCTMDKCHHE HWMH
3aIJIAaHMPOBAHHBIX B OCHOBHOW 00pa30BaTENbHON MporpaMMe pe3ysibTaToOB
oOydeHHs] ¥ YpOBEHb C(OPMUPOBAHHOCTH BCEX KOMIICTCHIIWH, 3asBIICHHBIX B
oOpa3oBareinbHOM mporpamMme. dopma TpOBEACHHMS TEKYIIEH aTTECTaIlluu JUIs
CTYJICHTOB-UHBAJIUJIOB  YCTaHABIMBACTCSI C  YYCTOM  HWHIUBUIYAIbHBIX
NCUX0(HU3UIECKUX 0COOEHHOCTEH (YCTHO, MMCBMEHHO Ha OyMmare, MMCbMEHHO Ha
KOMIIbIOTEpe, B (opMe TecTHpoBaHUS | T.1.). llpwm TecTUpOBaHHWM IS
Ca0OBUSIINX CTYIEHTOB HCIOJNB3YIOTCA (OHIBI OLEHOYHBIX CPEACTB C
YKpYNHEHHbIM 1mpudToM. Ha »5K3aMeH mnpurnamaercs COMPOBOXKIAIOUINH,
KOTOpBIM ~ 0o0OecreunBaeT TEXHHYECKOE COMPOBOXKIEHUE CTylaeHTy. I[lpu
HEOOXOJMMOCTH CTYICHTY-UHBAJIUAY MPEIOCTABISICTCS OMOIHUTEIBHOE BpEMs
JUIL  TIOATOTOBKHM OTBEeTa Ha »Jk3ameHe (unu 3adere). OOygarommuecs ¢
OTPaHUYECHHBIMU BO3MOXXHOCTSAMH  3JI0POBbSI M OOy4YarolIMeCcs HUHBAIUIIBI
o0ecreunBaloTCsl MEUYaTHBIMU U JJIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECypCaMu
(mporpamMMbl, y4eOHbIE TOCOOUS JUTsI CaMOCTOSITENIbHON PabOThI U T.11.) B (hopmax,
aJanTHPOBAHHBIX K OTPAHMYEHUAM HX 3[J0POBbsI M BOCTIPUATUS UHPOPMAIIUHU:

1) nis WHBAJUAOB U JIMI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI 1O
3pPeHHIO:

- VI CJIeNbIX: 3aJaHUs /I BBIMOJTHEHUS Ha CEMUHApaX M MPAKTUIECKUX
3aHATHSIX O0GOPMIIIOTCS penbeHO-ToueuHbIM mpudToM bpaitng unu B BUIe
ANIEKTPOHHOTO  JIOKYMEHTa, JOCTYITHOTO C TOMOMIbI0 KOMIIBIOTEpa  CO
CHEIUANTM3UPOBAHHBIM ~ MPOTPAMMHBIM ~ O0ECTICYCHUEM JUIS  CJICTIBIX, JIHOO
3aUNTHIBAIOTCS ACCHCTCHTOM; TMUCHMCHHBIC 3aJlaHWs BBITIONHSAIOTCS Ha Oymare

penbedHO-TOUeUHbIM  pudTOoM  bpalins wiM  Ha ~ KOMIIBIOTEPE  CO
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CHELUATU3UPOBAHHBIM  MPOTrPaMMHBIM  OOecliedyeHueM Uil ClenblX  JIH0o
HAJMKTOBBIBAIOTCS ACCUCTEHTY; OOy4YaroIIMMCS JUIsl BBINOJHEHUS 3aJaHusl IpH
HEOOXOIMMOCTU MPEJOCTABIAECTCS KOMIIEKT MUCBMEHHBIX MPUHAIJICKHOCTEH U
Oymara uisi mUchbMa penbepHO-TOYeUHbIM wpudTOM bpailnsg, xommbpioTep co
CHEeUATU3UPOBAHHBIM MIPOTPAMMHBIM 00€CIIEUEHUEM ISl CIIETIBIX;

- I caa0oBUAAIMMX: 00€CleurnBaeTcsl MHIMBHYalbHOE PABHOMEPHOE
ocsemienre He MeHee 300 srokc; 0OydaromUMCs JUIsl BBIMOJTHEHUS 3aJaHusl TpH
HEOOXOJIMMOCTH TPEJOCTABISETCS YBEJIMYHMBAIOLIEE YCTPOMCTBO; BO3MOMXHO
TaK)K€ MCIOJIb30BaHHE COOCTBEHHBIX YBEJIMYMBAIOLIUX YCTPOMCTB; 3aJaHus Jis
BBIMIOJTHEHUS 3a1aHUH 0()OPMIISIOTCS YBEJIIMUEHHBIM HIPU(TOM;

2) U1 ’HBAJIMJIOB U JIUI] C OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS MO CJIYXY:

- a8 TAyXuX M caadocablammx: oOecneurBaeTCs  HalIU4yue
3BYKOYCUJIMBAIOIIEH  ammapaTypbl  KOJUJIEKTUBHOTO  TOJB30BaHMS,  NpHU
HEO0OXOJIMMOCTH oOy4Jaronmmcst peI0CTaBISETCS 3BYKOYCHJIMBAIOIIAs
anmaparypa  MHAMBUAYAJbHOTO  TOJIb30BaHUS;  MPEAOCTABIAIOTCS  YCIYTH
CypAOIEepEBOAUNKA;

- IJISl CJIEMOTJIyXHX JIOMYCKAETCsl MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO
ycayru  TuduocypaonepeBounka  (MOMUMO  TpeOOBaHMiA,  BBITOIHIEMBIX
COOTBETCTBEHHO ISl CIICTIBIX U TIIYXHX);

3) OIS UL C TSOKETBIMA HAPYIICHUSIMU PEYH, TIYyXUX, CIA00CIBIIIAIINUX JCKIUU |
CEMHUHApPBI, TPOBOAUMBIE B YCTHOU (hopMe, IPOBOAATCS B MUCbMEHHOU (hopMme;

4) Uil VHBAIMIOB W JUI C OFPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3J10pPOBbS,
MMEKIIHMX HAPYIIEHUS ONMOPHO-ABUIaTEJbHOI0 annapara:

- A JIA  C  HApyUIEeHUsIMH  ONOPHO-ABUIAaTENIbHOIO  ammapara,
HApYyLIICHUSMHU JBUTATEIbHBIX (PYHKIMH BEPXHUX KOHEYHOCTEH MM OTCYTCTBHEM
BEPXHHUX KOHEYHOCTEH: MUCBMEHHBIE 3aJaHUsl BBINOJIHAIOTCA HAa KOMIIBIOTEPE CO
CHEUUAIN3UPOBAHHBIM ITPOrPAMMHBIM OOECIIEYEHUEM WJIH HAJUKTOBBIBAIOTCS
ACCHUCTEHTY; BBITIOJIHEHUE 3aJIaHUi (T€CTOB, KOHTPOJIBHBIX paboT), MPOBOJUMBIE B
MUCbMEHHON (opme, MPOBOASTCA B yCTHOM (opMe myTeM ompoca, Oeceanl ¢

00yYaroIuMCH.
12



9. YueOHO-MeTOANYECKOEe U MHPOPMALIMOHHOE o0ecriedeHHe TUCHUIINHbBI
a) OCHOBHAsl JINTepaTypa

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

5. Cxkobno AWM., MonokanoB FO.K.. TIlpomeccel u  anmapatsl
HedrerazonepepadoTku u Heprexumun. M.: — Heapa-busunecuentp, 2005r.

6. A.C. Tumonun. OCHOBbl KOHCTPYMpPOBAaHHS U pacyera XUMHUKO-
TE€XHOJIOTUYECKOTO U MPUPOJOOXpaHHOr0 obopyaoBanus. — Kanyra: - Uzn.
H. bBoukapesoii, 2002r. — 1017 c.

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

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

9. Pa3BuTHe HepTErazoBOro KOMIUIEKCA — OCHOBAa PAa3BUTHUS PETHOHOB:
Marepuanbl HayuyHo mpakTtudeckoil koHpepenuuu 2006 roma. — CIIG.:
XUMU3 AT, 2007. 200c.

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

11. C.A. ®dapamazoB. PeMOHT M MOHTax OOOpPYJOBaHHUS XUMUYECKUX H
HedTenepepabdarpiBaronux 3aBosioB. — M.: Xumus, 1988. - 304c.

12. bannoB IL.I'. Tlpomecce mepepabotku HedtH. YdeOHO-MemoauUecKoe
nocobue IS MOBBILLIECHHUS KB (pUKAIAA pabOTHUKOB
HedTenepepabaTeiBatomeld  mpoMbiniuieHHOCcTH.  Yacte 3. —  M.:
HHUUTOHehTexum, 2003. — 504c.

0) 1OMOJIHUTEIbHAS JIUTepaTypa
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1. Pymua M.I., ComoB B.E., ®omun A.C. KapmaHHBII CHOpaBOYHHUK
He(prenepepaboTuuka./,  Ilog  pemakumeir  M.I'.Pyauna. —  M.:
HHUUTOnepTexum, 2004. — 336¢.

2. CapnanamBuin A.l'., JIbBoBa A.W. Ilpumepbl u 3amaud MO TEXHOJOTUU
nepepaboTku HedTH U raza. — 2-e u3ld., nep. u gon. — M.: Xumus, 1980. —
256¢.

3. TlaBnoB K.®., Pomankos I1.I'., HockoB A.A. [IpuMepsl u 3a1auu 1no Kypcy
OpOLECCOB  HMaNmapaToB XMMHUYECKOW  TexHojoruu. — 13- wu3m.
crepuotunHoe. — M.: Anbsiae, 2006. — 576c¢.

4., XonognoB B.A., HWeanoBa E.H., KupssnoBa JI.C., KussekoB B.M.
[MporpamMMHbIe TPOIYKTHI BXUMHU U XUMHUUecKoi TexHosnoruu. Mathcad 8
Standard. Meroanueckue ykazanus. CII6.: 2000. 52 c.

5. Kadapos B.B., I'ne6oB M.b. MaTtematuueckoe MOJEIMPOBAHUE OCHOBHBIX

mponecCoB XUMHNUYCCKHUX IIPOU3BOIACTB! VYuebHoe mnocobdue oJIA  BY3O0B.

M.:Bricm.amk.,1991. 400 c.

B) IpOrpaMMHOE 0OecIieueHre
Oneparnuonnsie cuctembl Windows, cTaHIapTHbIE O(PUCHBIE POTPAMMBI.

[Iporpamma kommbioTepHoii rpaduku Ttuma ArchiCAD, Kommac wu

AutoCAD.

r) 0a3bl JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIE M IIOUCKOBBIE CUCTEMBI

http://www.twirpx.com.

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

http://www.sciteclibrary.ru/.

10.MarepuaibHO-TeXHHYECKOe 0O0ecnevyeHne JUCITUIIUHBI

10.1 Jlexmmonnslie 3ansaTus npoxonart B ayauropun 1YK-0-41. B aynutopun

MMEETCSd NPOEKTOpHAsl HocKa, mpoekrtop, IIK B koMIuiekTe, ¢ HpOrpaMMHBIM
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http://www.chem.msu.su/cgi-bin/tkv.pl
http://www.sciteclibrary.ru/

obecrieyeHreM Ha 06ase LiNUX, a Tak ke HATSAHOE MocoOue, MPEeroIaBaTeIbCKU

CTOJI, I0CKAa HACTEHHAas. AyAUTOPHUS paccuUTaHa Ha 26 MOCaJOYHbIX MECTa.

10.2. Tlomemenus AJist CaMOCTOSITEILHOM pabOTHI.

Aynutopus (1YK-0-32) TlpenonaBarenbckuid  CTON, JOCKAa HACTEHHAs.
Aynutopus paccuuTana Ha 16 mocagoYHbIX MECTa. Poccuiickas ®enepauus,
364051, Yeuenckas pecmyOnnka, 3aBOJACKON p-H, I'. ['po3HbId, ya. ABTOpxaHOBa

(K.Lletkun), a. 14/53, YueOnslii kopryc Nel

11. /lomosiHeHMs 1 MI3MEHEHUs1 B padouyeil mporpaMMe HAa y4eOHBIN rox

I[OHOJ'IHGHI/IH U HN3MCHCHHA B pa60qu MporpaMmMbl  BHOCATCA CKETOIHO

nepca HadaJloM HOBOTO y‘IC6HOFO roga 110 (1)OpM€. N3meHeHus JOJIDKHBI

O(i)OpMJ'I}ITBCH AJOKYMCHTAJIBHO 1 BHOCATCS BO BCC YUTCHHBIC 9K3CMILIAPLI.
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CocraBurens:
nouent kapeapsl « TMO» % /Mcpannosa 3.C. /

COI'TACOBAHO:

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

3as. Bemyckaiomeii kag. «XTHI» ’ / q [/ﬁ Maxwmynosa JLIL/

Y 4

/Maromaesa M.A./

16





