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1.I_[e.1m H 3aJa94 JTUCHHUIIIMHbI

Leab10 TUCHMIVIMHBI ABIsieTCs (HOpMHUPOBAHKUE MPOPECCHOHATBHON TEXHUYECKON KYIbTYpPHI,
1101 KOTOPOH IOHUMAETCSI TOTOBHOCTH U CIIOCOOHOCTD JINYHOCTH UCIIOJIb30BaTh B PO (ECCHOHATBHOM
NESITEIbHOCTH TNPUOOPETEHHYI0 COBOKYIIHOCTh 3HAHMM, YMEHMH M HaBBIKOB JUId OOECIeYeHHs
BBITIOJTHEHUS 3JIEMEHTOB IIPOSKTHBIX Pa3pab0TOK, XapaKTepa MBIIUICHUS M IEHHOCTHBIX OPHEHTAIIH,
IIPU KOTOPBIX BOIPOCHI IHEPro- M pecypcocOepexeHus, a MMEHHO Hauboyiee MOIIHBIA pblyar
noBelieHuss skoHoMuku (HII3) — BHeapeHne HOBOIO M COBEPLIEHCTBOBAHME HMEIOLIErOCs
o0opynoBaHus nepepadoTKH He(TH U ra3a, PACCMAaTPUBAIOTCS B KAUECTBE IPUOPHUTETA.

3agayaMu AMCUMILVIMHBI SBIISIOTCA:

- [Tonumanue mpoOIeM OCYIIECTBICHHUS PHEPIO- U PEeCcypcocOEperammmnx TeXHOIOTHYECKUX
MPOIIECCOB TMEepepabOTKH TMPUPOJHBIX IHEPTrOHOCUTENIEH TP 3allUTe OKPYXKAIoMEeH Cpelbl OT
TEXHOTCHHBIX BO3JICHCTBHIA;

- OmnanenuenpuémMamu cOopa HAyIHO-TEXHHUYECKOW WH(GOPMAIMK, OTCUYECTBEHHOTO U
3apy0eKHOTO OIBITa JJIsi pa3pabOTKUA MPOEKTOB M PEKOHCTPYKIMU MPOMBIIUICHHBIX arperatoB H
000pyI0BaHMUS;

- ®opmupoBaHue KyJIbTyphl MBIIUIEHUS, 0000UIEHUsT M aHaidu3a MHGOpPMalUH, MOCTAHOBKHU
1enu ¥ BeIOOpa myTed e€ MOoCTHXKEHHUS. ' 0TOBHOCTH CaMOCTOSITENILHO MPUOOpETaTh HOBBIE 3HAHMUS,
UCIOJIb3YSl COBPEMEHHbIEe 00pa3zoBaTelbHblE U HHPOPMAIMOHHBIE TexHoJoruu. CrnocoOHOCTeM
HCI0JIb30BATh OCHOBHBIE TIOJIOKEHUS U METObI COLIUANIBHBIX, TYMAHUTAPHBIX U SKOHOMUYECKHUX HAYK
IIPU PELICHUN COLUAIBHBIX U IPOPECCHOHATBHBIX 3aa4.

2. MecTO THCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbl

VYyebnas mucuumimaa «O6opynoBanue HedrenepepabOTKHW» — MUCHUIUIMHA 0a30BOM YacTH
00IIIeHayYHOTO IMKJIa HaMpaBlieHus MoAroToBku MaructpoB 18.04.01 — "Xumuueckas Texnojorus"
BTOPOTO YPOBHSI BBICHIETO MPOGEeCCHOHATBHOTO 00pa30BaHMUs MarucTpaTyphl.

JlucuumiuHa sBisSeTCS OJHOM W3 OCHOBOMOJAraloUIUX Ul M3YYEHHUS MOCIEAYIOUINX BCeX
JTUCHMILTMH Tpo¢deCcCUOHATbHON YacTH.



3 .IlepeyeHb MIAHMPYEeMBIX Pe3yJabTATOB OOyYeHMs MO AUCHMILUIMHE (MOIYJIIO),

COOTHECCHHBIX ¢ HHAUKATOPAMH JOCTHKCHU S KOMIIeTeHIInii

Tao6auua 1

Koa no ®10C NuauxaTopsl 10CTHKEHUS ILnanupyemsle pe3yJbTaThbl

o0yuenus no pucuumuinnae (3YB)

OobmenpodeccuoHanbHbIE

CrniocoOeH pa3pabarbiBaTh OIIK-1.1 OcymecrBasier 3namb: - OCHOBHBbIE

HOPMBI BBIPAOOTKH, MOJIHBIH KOHTPOJIb 3aKOHOMEPHOCTH MPOIECCOB
TEXHOJIOTHYCCKUEC HOPMATUBEL | TeXHOJI0rHYeCKOro MPolecea ¢ nepepadorku HeTH U rasa,
Ha pacxoll MaTepruaJos, y4eTOM BCeX HOPMATHUBOB. npoueccoB MaccomepeHoca
3aroTOBOK, TOILIMBA H NPUMEHUTETBHO K
AJIEKTPOIHEPT U H, TEXHOJIOTHYECKUM MPOoLeccam,

OIIK-1.2 YuacTByer B noaoope

KOHTPOJMPOBATE MapaMETPEI arperataM M 000pyJA0BaHHUIO.

TEXHOJIOTHYECKOTO Tiporecca, | ©00PY10BaHHS nox

BbIOMpaATh 000pYyI0BaHUE U onpeie/IeHHbIH

TEXHOJOTHHYECKYI0 OCHACTKY | TeXHOJIOrHeckuii mpouecc. Yomems:

(OTIK-3) - NPHHUMATD

TEXHOJIOTHYEeCKHEe PeleHusl,
MO3BOJISIONIHE HCII0JIL30BATh
0€30TX0IHbIE H
pecypcocoeperaioiiue TeXHOJIOTHH
n l]pl/lMeHﬂTb THUITIOBbBIC MOAXO0AbI
1o o0ecrmeyeHnI0 0e30IMacHOCTH
AKU3HCACATECJIBbHOCTU U
KO0JIOTHYEeCKOi YHCTOTDI.

Bnaoemuv:

- HABBIKAMH pacyéTra u
NPOeKTHPOBaHUsI 000Py10BAHUS
Pa3JIMYHOr0 T€XHOJOTHYEeCKOI 0
HA3HAYeHUs U CpecTBAMH
NOATOTOBKH
KOHCTPYKTOPCKOTEXHOJI0T N4eCKOMH
AOKYMEHTAIlNH.

4. O0beM TUCHUILIMHBI U BU/IbI Y4eOHOH padoThl

Tabdaunma 2
Bcero 1acos/ CeMmecTpsl
Bua yuyeOHo# padoThI 3a4. ell. 1 2
00 0390 | OO 0390
KonTakTnas padora (Bcero) 3200, 9 2610,72 32009 32009
B Ttom uucne:
Jlexuun 16/0,4 13/04 1604 | o




[IpakTHUYECKHE 3aHATUS 16/0, 4 13/0.4 16004 ] 16104
CamocrosiTesibHas padora (Bcero) 40/1, 1 46113 AOILL T g
B ToMm uuce:
10/0,3 12/0,3
Pedepar 10003 105
[ToAroTOBKA K IIPAKTHYECKUM 3aHATHAM 20/0.6 22008 2008 o6
[ToaroToBka K 3auery 10/0. 3 12/0.3 10/03 10/0,3
But npoMexxyTodHo# arTecTamn Sauer Sauer Saser 3auer
Buj oryeTHOCTH Saver 3aer 3aer 3aver
OG6Ias TPyI0eMKOCTh BCETO B yacax 2 2 2 7
JIHCUHMILIAHBI BCETI'O B 3a4. eqMHHLAX 2 2 2 2
5.Conep:kanue QM CUUTITHHBI
5.1. Pa3nesbl AMCHUIIMHBI H BUABI 3aHSITHIA
Tadauna 2
HaumeHoBaHue pa3zaesia
Ne IMCIHILTHHDI 110 Jlek. IIpakr. JIab. 3an. | Cemun. | Bcero
n/n cemecTpam 3aH. Yyachl | 3aH. Yachbl yacel 3aH.4Yachl | 4acoB
1 | Beeneuue 2 2 4
[ToaroroBka HedTH K
repepaboTKe
2 | TSPeP ’ 3 3 6
oOeccoMBaHue u
00e3BOKMBaHNUE HE(PTH.
[TepBuunas nmepepaboTka
3 3 3 6
Hedtn
O6opynoBanue
KaTaJTUTHIECKOTO
4 4 4 8
00J1aropayKuBaHus
OCH3UHOBBIX (paAKITUN
O6opynoBanue
KaTaJIUTHYECKOTO
5 2 2 4
TUAPOOOIIaArOpasKMBAHMS
TU3ETBHBIX TUCTHILISTOB




5.2. JleKIIMOHHBbIE 3aHATHS

Tabumnna 3
Ne | HaummenoBaHue pasgeia
Coaep:xkanue pasgesa
n/n AUCHMILINHBI
1. | BeeacHue Ilenu v 3amauu AUCHUILIAHBI
[MoxroroBka HedTH K Bpennsie npumecu B HedTu. OOE3BOKHMBAHUE U
2 nepepaboTKe, obeccoyimBanue HedTH. OCHOBHOE 000PYI0BaHHE
' 00eccoMBaHue 1 00€CCONMBAOIINX YCTAHOBOK.
00e3B0OKMBaHUE HEPTH.
OCHOBHBIE CXeMBI aTMOC(EPHOI IEPErOHKN HEPTH.
OcHOBHBIE CXEMbI BAaKyyMHOMU 1eperoHku HeTu. OCHOBHbBIE
anmaparbl YCTaHOBOK ITEPBUYHON NIEPErOHKH HE(PTH.
PexTuduxanmonubie KOJOHHBI. TemI000MeHHUKH,
KOHJICHCATOPBI, XOJIOAWIbHUKH. TpyOuaThie meyn.
[TpoMbInIUTeHHBIE YCTAHOBKM TIEPBUYHO 1epepaboTku HeDTH
[epsuunas nepepaGorka | (3JTOY-ABT-6, 5JIOY-AT-6). Ilyck u ocTaHOBKa yCTaHOBOK

3 HedTH NepBUYHON 1epepaboTKH He()TH U OCHOBHBIE YCIIOBHS UX
6e3aBapuitHoi paboThl. [lyTy noBbIIeHUAIPHEKTUBHOCTH
paboThl YCTaHOBOK MEPBUYHOM nepepadoTKu HedTH.
MoepHu3zaius peKTHPUKAITMOHHBIX KOJIOHH. COBpEMEHHEBIE
METOIbl XUMHUKO-TEXHOJIOTHIECKOH 3alIUTHI 000PyIOBAaHHS OT
koppo3uu. KoHTpoib 3a 3¢(eKTHBHOCTHIO
MPOTHBOKOPPO3MOHHOM 3aIIUTHI.
MexaHu3M npoliecca KaramuTuieckoro pudopmunra. biok
peIBapUTENbHON THAPOOYUCTKH ChIPbs KATATUTUYECKOTO

O6opynoBanue
pudopmunra. biaox pudopmunra. [IpomeiiieHHbIe
KaTaJIUTHYECKOTO
4 YCTaHOBKH KaTaluTH4eckoro pudgopmunra (ycranonka JIU35-
o0yaropaxuBaHust
o 11/1000, momepuu3zarus ycranosku JIY-35-11/600,
OCH3UHOBBIX (PAKITUN
ycranoBka JII'-35-8/300b). OcHoBHOE 0060pyI0BaHUE U
anmnaparypa yCTaHOBOK.
OcHoBHBIE TapaMeTpPbI MpoIecca TUAPOOYUCTKH TU3ETbHBIX
O6opynoBanue ¢dpakuuii. [IpoMblieHHbIe YCTAHOBKY THIPOOYUCTKU
5 KaTaJIUTUYECKOTO (JI24/6, JII'-24/7, JT4-24/2000). ITyck, skcruryaTaius,

l"I/II[pOO6J'Ial"Opa}KI/IBaHI/IH
AU3CIBbHBIX JUCTHUILIJIATOB

OCTaHOBKA Ha pEMOHT IIPOMBIINIJIICHHOI'O O60py,HOBaHI/I$I.
AnnapaTypa n O60py,Z[OBaHI/IC YCTAHOBOK THAPOOYUCTKU
JAU3CIbHBIX TOIIJIMB.

5.3. JlaGopaTopHbIii NPAKTUKYM (He MpeIycMOTPeH MJIaHOM)




5.4. llpakTuyeckue 3aHATHSA (CEMHHAPBI)

Ta6auna 4
Ne HaunmeHnoBaHue pasgeia
Copnep:xanue pasaesa
n/n AUCUHMILINHBI
OO01ue cBeeHus 0 HEPTHU. .
1. OcHoBHBIE CBOIiCTBa HEPTH M HEPTETIPOTYKTOB
Hanpasnenus nepepaboTku HeTH.
[ToaroroBka HeTH K IEpepadboOTKe, Pacuet ruapaBiInMyecKux CONMPOTUBIICHUI
2 | Oo0ecconuBaHue U 00€3BOKUBAHHE TpybomnpoBo10B. PacueT o6opynoBanus mis
He(TH. obeccosinBaHus U 00€3BOKUBAHUS HEPTH
Pacuer 060pymoBanust TEIIOBBIX TIpolieccoB. Pacuer
3 [lepBuunas nepepaboTka HepTH 000py10BaHUS THIPOMEXAHUYECKUX ITPOLIECCOB.
Pacuetr maccooOMeHHOTO 000pYOBaHMUSL.
O60opynoBaHMs KaTAIUTUYECKOTO Pacuer koJIOHHBI BTOpUYHOM nepepabOTKU
4 o0aropaxuBanus OEH3MHOBBIX OEH3MHOBOTO JUCTUILIATA. PacyeT KOJIOHHBI
bpaxiuit YCTaHOBKH KaTaJIMTUYECKOTO PUPPMUHTA.
Ob6opynoBanue karanutuueckoro | Pacuer xosnoHHOro o6opynoBanus ycraHoBku ABT.
5 TrUAPOOOIIaropaKkuBaHMs Pacuer KOJIOHH yCTaHOBKM KaTaJTUTHYECKOTO

AU3CIBbHBIX JUCTHUIIIISITOB

KpEKHHTa.

6. CamocrosiTeibHasA padora cTyaeHTOB no aucuumiauHe 6.1 Tembl 1

pedepara

© N O WD

OcHoBHBIE HanpaBJICHUS TIepepadOTKK He(TH U Ta3a;

O6opynoBaHue Il MPOBEIECHUS THIPOMEXaHUYECKUX MPOLIECCOB;
XUMUYECKHUE U IJEKTPUUECKUE CIIOCOOBI pa3pyLIEHUs AIMYIIbCHIA;

OcHoBHOE 060opynoBanue yctaHoBKU DJIOY — KOHCTPYKTHBHOE 0(OpMIICHHUE;
KouctpykTuBHOE 0(popmiieHne 3JETKPOIETUPATOPOB;

O6opynoBaHue YCTaHOBKH 00€3BOKUBaHUS HEDTH;

KoncTpykiun TpyOUaThIX NeYei;

OcHoBHble TexHOJIIOTHYeCKUE ycTaHoBKU HIT3;

O6opynoBaHue yCTaHOBKH NEPBUYHON MepepabOTKH HE(PTH;

O6opynoBaHue YCTaHOBKH BTOPHYHOM MepepadoTku OEH3MHA;

10. KoncrpyktusHOe 0()opMIIEHHE YCTAHOBKH BAKyyMHOI IIEPErOHKU HE(TH. ..

Y4eOHO-MeTOANYECKOE O0ecTeueHre CAMOCTOSITeIbHOIM PadoThI:

1. Cko6no AM., MonokanoBlO.K.. Tlpomeccsl u ammaparbl HererazonepepaboTku U
HepTexumuu. M.: — Heapa-busnecuentp, 2005r.

2.

10.K. Monoxkanos. Ilpoueccs! u anmapats! HedrerazonepepaboTku. — M., «Xumus», 1987.

368 c.

A.C. TuMoHHH. OCHOBBI

KOHCTPYHUPOBAHUA )41 pacucTta XUMHKO-

TEXHOJIOTHYECKOT0 M MPHPOJI00XpaHHOTo obopynoBanus. — Kamyra: - M3n. H. boukapeoi,

2002r. - 1017 c.
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7. OueHouHBbIE CpeICTBA

7.1. Bonmpocsl k 3a4eTy

Knaccugukamnus npouecco nepepadoTku HeTH U HeYTENPOTYKTOB;
OCHOBHBIE IPUYMHBI CHI)KEHUS TEMIIOB J00BIYM U rtepepaboTku HeTH;
OcHOBHBIE NperuMymeCTBa 1 HEAOCTATKH TOIINIMBHO-OHEPTCTUICCKOTO KOMIIJICKCA,

OcHoBHOE 000py/IOBaHNE XHMHKO-TEXHOJOTHYECCKHI IPOIECCOB TepepaboTku HedTh
He(TENPOIYKTOB;

XUMUYECKUI cOCTaB HEPTH;

XUMHYECKUH cocTaB U (PU3NYECKHE CBOWCTBA I'a3a;

OU3NKO-XUMHUYECKHE CBOMCTBA YTIIEBOIOPOIOB MPUCYTCTBYIONINX B HEPTH;
OO011ue MeToIpl YTUIIN3aluu CEpPOBOIOPOaa U3 HeTel;

Knaccugukanus ToBapHbIX TOIJIUB;

. Metoapl pa3pyiieHuss HEPTIHBIX SMYIIbCUI;

. OcHoBHOE 00OpynOBaHME 151 00€3BOKUBaHUS HE(DTH;

. OcHoBe 00opymoBaHue I 00eCCOTUBaHMs HEPTEH;

. [IpuauHBI BOHUKHOBEHUS MOTEPh He(TH U HEPTEPOTYKTOB HA MMPOU3BOJICTBAX;
. MeTonpl cokpalieHus noTeps yrieBog0pOI0B;

. [IpuaIMI paGoThl YCTAHOBKY JIeTa3alliy U CTaOMIM3auu HeTei;

. OCHOBHBIC BapHaHTHI TIepepadOTKu HePTH;

. Metos 1 060pyIOBaHKE ISl IEPBUYHOM repepaboTKu HeDTH;

. [IpuHiun neficTBus peKTU(HUKANOHHBIX KOJIOHH;

. O6opynoBaHue MepBUYHOM nepepadOTKu HEDTH;

. TpyOuaTbie yCTAaHOBKHM Ha yCTaHOBKaX MEPBUYHON repepaboTKu HeTH;

. YCTaHOBKHU OJIHOKPATHOTO UCIapeHUs HEPTH;

. YCTaHOBKHU JBYXKPAaTHOTO UCHapeHus HeTH;

. BakyymHbBI€ YCTaHOBKH /7151 IEPETOHKU Ma3yTa — IPUHIIMIT JEHCTBUS;

. [IpuunHbI KOMOMHUPOBAHUA TPYOUATHIX YCTAHOBOK MepepaboTKu HeDTH;
. ATMOchepHO-BaKyyMHBIE YCTAHOBKHU — IPUHIIMIT JCHCTBUS;

. YCTaHOBKH U1 BAKYYMHOM NIEPEerOHKH OE€H3UHA;

. YcranoBku DJIOY-ABT — npunuun neicTeus;

. [IpuHIIMT paboThl MAPOCTPYHHBIX KEKTOPOB U BAKyyM-HAaCOCOB;

. [IpuHIIMT BTOPUYHOI NeperoHKH HEPTIHBIX TUCTUILISTOB,;

. OcHOBHOE 000PYZIOBaHKHE YCTAHOBKHU BTOPUYHOM NIepepabOoTKH OEH3UHOBBIX TUCTHILISTOB;

. [IpuHIMD eficTBUS yCTaHOBKH a3€0TPOITHON U 3KCTPAKTUBHOM peKTH(UKALINY;



32. YcTpoicTBO ¥ IPHHLMII ACHCTBHS PEKTU(DHKAMOHHBIX KOJIOHH;
33. OcHoBHOE 06OPYIOBAHKE YIS POBEIEHUS PEAKIIMOHHBIX TIPOIIECCOB;

34. TpuHuun AeiicTBUS yCTAHOBKH KaTaIUTHIECKOro pudopmunra; 35. OcHOBHOE 060py10BaHHE
YCTAaHOBKHM KaTajguThyeckoro pudopmunra. 36. Ilpunmunm neidcTBus M KOHCTPYKLHUS
PEaKTOPOB YCTAaHOBKH;

37. BcnomoratenbHOE 000py/I0BaHUE YCTAHOBKH.

Oobpazen ®OC

I'PO3HEHCKHMI I'OCYJAPCTBEHHBIN HE®TSAHOM
TEXHUYECKH YHUBEPCUTET wum. akan.
M. . MWJIMOHIIIUKOBA
JucuunnuHza: «Ob6opynoBanue HeTenepepadoOTKU»

Buger No 1

1. Xwumunuecknii coctaB u (GU3MYECKUE CBOKWCTBA rasa.

2. TlpuHnun paGoThl MAPOCTPYHHBIX HKEKTOPOB M BAKYyM-HACOCOB.

[TpenonaBarens / /
3aB. kadeapoii / /
« » 20 1.

7.2. Obpa3en Tekyuero KOHTPOJsi

Ocaxaenue

I'paBHTAalIMOHHOE OCAXKJICHUE

Tano:GC 050000xkr / 4y, Xc 010 %mac., Xoc O 40%mac., TBepAbIX YacTHI] B

OCBETJICHHOM JKUJIKOCTU HE COJACPKHUTCS Xocs=0,

0,0 2000 kr/m3, O, 01000 kr/m3, d O (6 010)010% m, . 01010 [Ta Oc

OHpe,I[eJ'II/ITL IJ101maab OCHOBAaHHA OTCTOMHHUKA HCIIPCPBIBHOI'O JIeHCTBUSL.

Pemenue:

1. Onpenenenue npou3BOAUTENBHOCTH MO OCBETIECHHOMN KUIKOCTH
0Gc OGoc OGocs Gocs O 37500 xru

O /
O0Gcexe OGocxoc OGocsxocs Goce EIIZSO/O KI'4

2. OHpe,Z[eJ'IeHI/Ie O6’BeMHOI>i HpOI/I3BOI[I/ITeHBHOCTI/I 110 CyCHeHBI/II/I
5000001 50000-0.9 3
VeD 2000-3600 1000 3600 0 0,013 m¥c




3. Ompejienenne pexuMa 0CakICHNS YaCTUI] MUHUMAIILHOTO pasmepa (d=6 mxm=6010° m)

gd3px(p: Opx)  9,810(6010%°)3 010000(200001000)
Ar 0O p2x O (101003)2 0 2,12TTockonbKy

Ar=2,12<36 pexxum OCaKJIeHUS YaCTHUI] — JAMUHAPHBIN U CKOPOCTh OCAXKICHUSI YACTHUII

Woe 0 18 1-{pr Dppsic)d2g-0-(200001000)(60100525)2 19,81 O 201003 M/c
18p1p10

4. Onpenenenue niomaau oTcToiHuKa ©
V0,013 2

Ve O Fwoc; F O woc O 201003 0 6,5m .



7.4. Onucanue nokasaTeyieii 1 KpUTEPHEB OIICHUBAHMS KOMIIETCHIIUI Ha Pa3IMUHBIX dTarnax ux (GopMUpOBaHUs, ONMCAHUE Kbl OLICHUBAHHSL.

Tabauuna 7
IInanupyemble pe3yJIbTaThI OCBOCHHUS Kputepnn onennBanus pe3yjbTaToB 00y4eHHS HaumenoBanue
KOMHETEHIHH menee 41 6ai0B 41-60 6an10B 61-80 6as10B 81-100 6as10B OLEHOYMHOTO
cpeAcTBa

(Hey/10BJIETBOPUTEJILHO)

(Y10BJ1€TBOPUTEIBHO)

(xopo1o)

(oTIIUYHO)

OIIK-3: cnocoonocmo paspa6ambwamb HOpMbL eblpaﬁomxu, MmMexHo10cuiecCKue Hopmamuebl Hapacxoo mamepuainos, 3a20moeoK, monjiuea u
dIEKmpoInepcuu, KOHmpoiuposambs napamempsl mexnojiocuiecKoz2o npoyecca, 8b16upamb 060py008¢mue U MExXHO102UUECKYI0 OCHACMKY

3HaTh:  OCHOBHBIE  3aKOHOMEPHOCTH
NPOIIECCOB TepepadoTkn HedTH H rasa,
TPOIIECCOB MacconepeHoca
NPUMEHUTEIbHO K  TEXHOJOTHYEeCKUM

npoleccaM, arperatamM u 00opya0BaHHUIo.

DparMeHTapHbIe 3HAHUS

Hermnonnble 3Hanus

CdopmupoBaHHbIe, HO
CoiepIKallie OT/eNbHbIC
POOEITbI 3HAHUS

CdopmupoBaHHbIE
CHCTEMATHUYECKHE
3HAHUS

YMmeTb:
peleHus,

IPHHUMATb  TEXHOJIOTHYeCKHe
MO3BOJIAIOIIME HCMHOJIB30BATH
0e30TX0AHBIe U  pecypcocOeperaiounme
TEXHOJOTMH W TPHMEHSATH THIOBBIE
MOAX0AbI MO0 ofecreyeHHI0 0e30IACHOCTH

Yactuynble yMeHUs

Henonunele ymenus

‘YMeHus MoJHbIe,
IMOITyCKat0TCsl HEOOMBILHE]

OIINOKH

CdopmupoBanHbie

YMEHHUS

JKU3HEAESATEBHOCTH M JKOJOIMYeCKOoM

YHCTOTHI.

Baagern: HaBbIKAMH pacuéra " YacTtraHoe BlaJIcHUE Hecncrematudeckoe Ycnemmoe n
NMPOEKTUPOBAHUSA odopy1oBaHUSs HaBBIKAMH TIPUMEHEHHNE HAaBBIKOB CHCTEMATHYECKOE
PA3JIU4YHOI0 TE€XHOJOrH4€eCKOro MIPUMEHEHNE HABBIKOB

HasHaA4YeHUus1 M CpeacTBaMHU IOATOTOBKH
KOHCprKTOpCKO-TeXHOJIOFPl‘-[eCKOﬁ

B cucrematuueckom
MPUMEHEHNHN HAaBBIKOB
JIOITyCKAFOTCS TIPOOEITBI

TEOPETUUECKUI
BOIIPOC;
MPaKTHYECKOE
3aJJaHue.




8. OcodennocTn pea/imzanui JUCHUIIJIMHBI JII MHBAJUI0OB H JMI C

OIrpaHU4Y€¢HHBIMH BO3MOKHOCTHMM 3/10POBbH

Jlia ocylecTBIACHHS MPOLELYp TEKYILEro KOHTPOJISI YCIEBAEMOCTH U IPOMEKYTOUHOM
aTTecTalud OOYYaIOMIMXCSl CO3AaHbl (OHABI OIICHOYHBIX CPEACTB, aJalTUPOBAHHBIC IS
WHBAJIUAOB U JIMI C OTPAaHUYEHHBIMM BO3MOXHOCTSMHU 3JI0pPOBbS M TO3BOJIAIOLIUE OLIEHUTh
JOCTIKEHHE MMH 3alITaHMPOBAHHBIX B OCHOBHOM 00Opa30BaTEeNbHOW MpOTpaMMe pe3ybTaToOB
oOyueHusi ¥ ypoBeHb C(OOPMUPOBAHHOCTH BCEX KOMIIETEHIINH, 3asBJIEHHBIX B 00pa30BaTEIbHOMN
nporpamme. @Dopma mpoBeneHUs  TEKylled ~aTTecTaluud s CTYACHTOB-WHBAJIUIOB
YCTaHABIMBAETCA C YYE€TOM HWHAMBUAYAJIBHBIX MCUXO0(U3NUECKUX oOcoOeHHOocTel (YCTHO,
MMCbMEHHO Ha OyMmare, NMMCbMEHHO Ha KOMIIbIOTEpe, B (Qopme TectupoBaHus u T.1.). Ilpu
TECTUPOBAHUU JJs1 CIA00BUJAMIMX CTYAEHTOB HCIOIB3YIOTCS (DOHIBI OLIEHOUHBIX CPEACTB C
YKpynHEeHHbIM mpudrom. Ha »3Kx3aMeH npuriamaercss COMPOBOXKIAIOMIMM, KOTOPBIN
ofOecrieunBaeT TEXHUYECKOE COMPOBOXKACHUE CTyHeHTy. [lpu HeoOXoaAuMOCTH CTyIEHTY-
MHBAJUAY MPEIOCTABISETCS JONOJHUTEILHOE BpeMsl JUIsl IOJITOTOBKM OTBETA Ha dK3aMeHe (Hn
3auete). OOywaromuecs € OrpaHHMYEHHBIMH BO3MOKHOCTSIMH 3I0pPOBbsl U 0Oydaroluecs
MHBAINWJBl OOECHEUUBAIOTCS IEYATHBIMM M DJIEKTPOHHBIMHM 00pa30oBaTEIbHBIMH pecypcaMu
(mporpamMmbl, y4eOHBIE TIOCOOMSI ISl CaMOCTOSATENIBbHOM paboThl W T.1.) B (dopmax,
aJlalTUPOBAHHBIX K OTPAHUYEHUSAM UX 3[0POBbs U BOCHPUATUS MHPOpMaLuK: 1) Uid HHBAIUIOB

" JIUL ¢ OTpaHUYCHHBIMU BO3MOXKXHOCTAMU 300POBbA 110 3PCHUIO:

- AJIS1 cJIeNbIX: 3a/1aHus JJIs BBITIOJHEHHS Ha CEMUHApax U MPAKTUYECKUX 3aHITHIX
opopmisitoTcsi  penbedHO-ToueyHbIM wmIpuToM bpaiing wnu B Buie 5SIEKTPOHHOTO
JOKYMEHTa, JOCTYIHOTO C TIOMOIIbIO KOMIIBIOTEpAa CO  CHEIHATIU3UPOBAHHBIM
MpPOrpaMMHBIM ~ OOecriedeHueM [Uisl  CJIeNbIX, JHO00 3a4UTHIBAIOTCS ACCUCTEHTOM;
MMCbMEHHBIE 3a/1aHUs BBITIONHSIOTCS Ha Oymare penbedHO-ToUeyHbIM HIpudToM bpaiins
WJIM Ha KOMITBIOTEPE CO CIEeUATU3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUEHUEM IS CIICTIBIX
mu00 HAJUKTOBBIBAIOTCS ACCHCTEHTY; OOYYArOIIMMCS JUIsl BBITIOJIHEHUS 33JaHUS TPH
HEO0OXOIMMOCTH TPEIOCTABISAETCS KOMIUIEKT MUChMEHHBIX MPUHAAJIEKHOCTEH u Oymara
JUls  THUcbMa  penbeHO-TOueyHbIM  mmpudTomM  bpaiing,  kommeiorep  co
CHeIHaTU3UPOBAHHBIM IPOTPAMMHBIM 00€CTIEUeHUEM JIs CIETIBIX;

- A caaGoBuasimmx:  oOecrieuyuBaeTcs — MHIMBUAYaJbHOE  PABHOMEPHOE
ocseuieHne He MeHee 300 mrokc; oOywaromuMmcsi A BBINOJHEHUS 3aJaHusl IpH
HEOOXOJMMOCTH TMPEJOCTaBIAETCS YBEIMYUBAIOIIEE YCTPOHWCTBO; BO3MOXKHO TaKKe

11



WCIO0JIb30BaHNE COOCTBEHHBIX YBEIMUYMBAIOIIUX YCTPOUCTB; 3aJaHUS JUIS BBITIOJHEHUS
3a1aHui 0(hOPMIIIOTCS YBEIIMYCHHBIM MIPU(TOM;

2) JUIS UHBAJUIOB U JIUI C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 3JI0POBBS MO CJYXY:

- AJIS TJIYXMX U ¢J1a00C/HbIIIAIMX: 00eCTIeUnBaeTCS HAIWYHNE 3BYKOYCHIIMBAIOIICH
anmapaTtypel  KOJUIGKTUBHOTO  TIOJIB30BaHUS, TMPH  HEOOXOJUMOCTH  OOyYarOIIHMCS
MPEIOCTABISICTCS  3BYKOYCWJIMBAIOIIASl  ammaparypa  HWHIUBUIYAIBHOTO  TIOJB30BAHUS;
MPEJOCTABIISIOTCS YCIYTH CYpIOTIEPEBOTINKA;

- AJIS CJIENOTJIYXUX JOMYCKAeTCs MMPUCYTCTBUE aCCUCTEHTA, OKa3bIBAOIIETO YCIYTH
TudIIoCypI0TIEPEBOIYMKA (TOMUMO TPEOOBAHUM, BBITIOTHIEMBIX
COOTBETCTBEHHO JUIS CIICTIBIX U TITyXHX);

3) I JTUI] C TSOKEJBIMU HapYIICHUSMHU PEeUH, TIYXUX, CIA0O0CIBIIIAININX JICKITUH H CEMHUHAPHI,
MTPOBOIMMBIC B YCTHOU (popMe, TPOBOISTCS B MUCbMEHHOU (hopMme; 4) JIJIsi HHBAIHU/IOB H JIHII C
OTPAaHWYCHHBIMH  BO3MOXXHOCTSIMH  37I0POBbS, HMEIOINHX  HAPYIIEHHSI  OMOPHO-
JABUTaTEJILHOTO anmapara:

- JUIS JIAI] C HAPYIICHUSMH OIOPHO-JBUTaTSIBHOTO anmaparta, HapymIeHUSIMHU
JBUTATEIbHBIX (YHKIMI BEPXHUX KOHEUHOCTEW WM OTCYTCTBUEM BEPXHHUX KOHEYHOCTEH:
MMCbMEHHBIE 33aJIJaHUS BBIMOJIHSIOTCS Ha KOMIIBIOTEPE CO CIEHHUAIN3UPOBAHHBIM MPOTPAMMHBIM
ofecrieueHreM WM HaJJUKTOBBIBAIOTCS ACCUCTEHTY; BBITIOJHEHHE 3aJaHU (TECTOB, KOHTPOJBHBIX
paboT), MpOBOJMMBIEC B TUCbMEHHOMN (hopMe, TIPOBOIATCS B YCTHOHM popMe myTeM ompoca, Oeces

¢ oOy4aroIMMcs.
9. YueOHO-MeTOAuYeCKOe U MH(OPMAIHOHHOE 00ecTiedeHUe U CIIUTIINHbI

a) OCHOBHAs JiuTepaTypa

4. Crparernueckue NPUOPHTETHI POCCUMCKHMX HedTenepepadaThIBAIOIMX IIPEATPUATHI/

ITon penakmueit B.E. Comora. — M.: HHUNUTOnedrexum, 2002. — 292c.

5. Ckobmno AN., MonokanoB IO.K.. IIpoueccr u arnmnaparsl
HedrerazonepepadboTku u HepTexumun. M.: — Henpa-busnectuentp, 2005r.

6. A.C. Tumonum. OcHOBBI KOHCTPYUPOBAaHUS U pacuera XUMHUKO-

TEXHOJIOTUYECKOT0 M TPHUPOJOOXpaHHOro obopynoBanus. — Kamyra: - M3a. H.

Bboukapesoit, 2002r. — 1017 c.

7. T0.K. Morokanos. Ilpouecchl u anmapatsl HedrerazonepepaboTku. — M., «XuMus»,

1987. - 368 c.

12



8. Bannos ILT. Ilpouecchl nepepaboTku HePTH. YUEOHO-MEN0MIECKOE

nocobue Ui TOBBIIICHUS KBaTU(UKAMK pabOTHUKOB HedTenepepadbaThIBaIOMICH
IpoMbIIeHHocTy. Yacts 2. — M.:

HHUUTDuedTexum, 2001. —415c.

9. PasButue HeTEra30BOro KOMILIEKCA — OCHOBA Pa3BUTHUS PETUOHOB:
Marepwuansl Hay9HO TpakTudeckoit koHpepenuu 2006 rona. — CII6.:

XUMU3JAT, 2007. 200c.

10. Banros ILT. Ilpouecchl nepepaboTku HedTH. — 2-€¢ M3A., nepepad. u gon. — CII6.:

XUMU3JAT, 2009. — 368c.

11. CA. ®apamazoB. PeMOHT ®  MOHTaX  OOOpPYJIOBaHHMS  XMMHYECKUX H
He(TenepepadaTriBatonX 3aBo10B. — M.: Xumus, 1988. - 304c.

12. Bannos IL.T. [Tporneccrl mepepadboTku HePTH. YUeOHO-MEI0TUIECKOE
nmocobue IS TOBBIMICHHUS KBaTu(UKAIMKU paOOTHUKOB HedTenepepadaThIBaOMIEH
MpoMbIIIeHHOCTH. Yacts 3. — M.:

MHUUTOuepTexum, 2003. — 504c.

0) 1OMOJIHUTEJILHAS JIUTEPATypa

1. Pymur M.T., Comos B.E., ®omun A.C. KapmaHHBII cripaBouHHK HedTenepepadoTunka./
ITon penakuueit M.I'.Pyauna. — M.:
HHUUTOHedTexum, 2004. — 336¢.

2. Capnanamsumu A.T., JIeBoBa A.W. IIpuMepsl U 3aJaud MO TEXHOJOTUH NepepaboTKH

HedTH ¥ raza. — 2-e u3., nep. u jgom. — M.: Xumus, 1980. — 256¢.

3. Ilasnos K.®., Pomankos ILT., HockoB A.A. ITpuMepsl U 3a7auy 1O Kypcy IPOLIECCOB
HaImapaToB XMMUYECKON TeXHOJIOTUHU. — 13-¢ u31. crepuoTunHoe. — M.: Anbsiac, 2006. —

576c.

4. Xonomuos B.A., Mpanosa E.H., Kupesnosa JI.C., Kuasexkos B.M. IIporpamMmmHbIe
IOPOAYKTHl BXUMHHM M XUMHUYeckoil TexHonoruu. Mathcad 8 Standard. Meroanueckue
ykazanus. CII6.: 2000. 52 c.

5. Kadapor B.B., I'me6oB M.B. Maremarnueckoe MOJETMPOBAHME OCHOBHBIX TIPOIIECCOB
XMMUYECKUX MPOU3BOJCTB: YueOHOe MocoOHe Ui By30B.

M.:Brrcir.ak.,1991. 400 c.
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B) IpOrpaMMHOE O0ecTiedeHre
Omnepannonnsie cuctembl Windows, cranaapTHbIe 0(HCHBIE TPOrPaMMBI.

[Iporpamma komnbroTepHoit rpaduku tuma ArchiCAD, Komnac u AutoCAD.

r) 0a3bl TaHHBIX, HH()OPMAIIMOHHO-CIIPABOYHBIC U TIOMCKOBBIE CHCTEMBI

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

http://www.sciteclibrary.ru/.

10.MartepuajibHO-TeXHHYECKOe o0ecneuyeHue TUCIUNINHBI

10.1 Jlekumonnbie 3aHATHS TpoxoiaT B aymutopuu 1YK-0-41. B aymutopunm mmeercs
MPOEKTOpHast Jocka, mpoekTop, [1K B koMmIuiekTe, ¢ mporpaMMHbBIM obecriedenreM Ha 0aze Linux,

a Tak e HarJIAIHOE TTOCOOue, Mperno aBaTeIbCKUM

CTOJI, IOCKa HACT€HHas. AYJJUTOPHUS pacCUUTaHa Ha 26 MOCaJ0YHbIX MECTa.

10.2. Tlomemenus ajst CaMOCTOSITEIIBHON PaOOTHI.

Aymutopus (1YK-0-32) IlpenonmaBarenbckuii CTOJ, JOCKa HACcTEHHAas. AyIUTOPHS
paccuutana Ha 16 nocagounbix mecta. Poccuiickas denepanus,
364051, YeueHnckas pecnyonuka, 3aBOJACKOHN p-H, T. ['po3HBIH, yi1. ABTOpXaHOBa

(K.Letkun), 1. 14/53, Yueonsiii kopmyc Nel

11. lono/iHeHus1 U1 MI3MEHEeHHs B padoueil mporpaMMe Ha y4eOHbIi 1o
JlomionHeHUs U U3MEHEHUs B pabouyue MporpamMMmbl BHOCSATCS €XKETrOoJHO Mepe]] HauaioM

HOBOTI'O yqe6Horo roja o (1)opMe. HM3meHeHus J0JDKHBI O(bOpMJ'IHTLCSI AOKYMCHTAJIBHO XU BHOCATCS

BO BCC€ YUTCHHBIC DK3CMILIAPHI.
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