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1. HeJII/l H 3a1a4Y1 OCBOCHHUSA JUCIHUIIJINHBI

Henp aucuumiuHbl: (GOPMHUPOBAHME BBIMTYCKHHKA BBICOKOTO MPO(GECCHOHAIBLHOTO YPOBHH,
CIIOCOOHOTO CTaBUTh W pemIaTh TEXHOJOTWYECKHE 33/7a4d Ha MPEANPHATHSIX IEPBUYHON
nepepaboTKU HeTH U Ha Ta3onepepadaThIBAOIINX 3aBOAX.

3agaun AUCIUILIINHBL

- YCBOEHHE TEOPETUUECKUX OCHOB MPOIIECCOB (PU3NUECKOTO pa3/iesieH st He(TH U rasa;

- YCBOGHHME MNPUHIMIIOB pabOThl OCHOBHBIX aNIapaTOB M TEXHOJOIMYECKUX YCTAaHOBOK
NEepBUYHON nepepaboTki He(hTH U epepadOTKU MOy THOTO HE(TSIHOTO rasa;

- OBJIAJCHHEC METOJAaMH TEXHOJOTHYECKOTO pacuéTa OCHOBHBIX TEXHOJIOTHYECKHIX
IPOIIECCOB MepepaboTKH HePTH.

2. MecTo gucuuniaunsl B crpykrype OIIOII BO

JlucuuiuiiHa ~ OTHOCHTCA K JUCHMIUIMHAM  4YacTH, (OpPMHPYEMOHW  y4aCTHUKAMHU
00pa30oBaTesIbHbIX OTHOIIEHUH yueOHOro IJIaHa.

Heo06xoauMbpIMU yCIOBUSAME JUIsl OCBOGHUS TUCLIMITIIMHBI SBIISIOTCS:

- 3HaHME XUMHH He(DTU U ra3a, TEXHOJIOIMH IIPOMBICIIOBOM MOATOTOBKH HEPTH;

- YMEHHE IPOU3BOAUTH OCHOBHBIC TEXHOJOIMYECKHE pacdy€Tbl M3 Kypca IPOLECCOB HU
arrapaToB XUMHYECKOW TEXHOJIOTHH;

- BJIaJICHUE HABBIKAMM IIOMCKA M aHAIW3a HAy4YHO-TEXHUYECKOHN JIMTEpaTyphbl IO 3aJaHHOU
TEMAaTHKE.

CopepxaHue NUCLUIIIMHBI CIIy’)KUT OCHOBOMW JUJISi OCBOCHHMS CIIELYIOIIMX JUCLUIUIMH: XU-

MUYecKasi TEXHOJIOTUsl nepepadboTku HeTH U raza, TexHoyorus colpbs HeTEXUMHUU.

3. PesyabTarhl 00y4yeHHs M0 JUCHUIIMHE

HpOI_ICCC HU3YyHUYCHUS JUCHUIIIMHBI HAITPABJICH Ha (I)OpMHpOBaHI/IC (S (591474:0)11170,€ KOMIIETEHITHM:

Tabmuma 3.1
Kox i Kox n HaumenoBanune
WUHJIUKATOpa Kox u HaumeHoBaHue pe3ysibTaTa 00yUueHHs IO
HaMEHOBaHHE
JOCTYKSHUS TMCIUTITAHE
KOMIIETCHLIUU
komnerennuu (MJK)
3Hath: 31 TexHOJNIOrUIO U pabodne mapameTpbl IMPOLECCOB
MIEpPBUYHON TIepepaboTKu HE(PTH U MOMYTHOTO HEPTSHOTO
I[MIKC-1  Cnocoben rasa.
I[IKC-1.3 IIpumensier
OCYILECTBIISATh VYmets: Y1 Hcnosnp30BaTh OCOOCHHOCTH TEXHOJIOTHUM IS
. 3HAHHS OCHOBHBIX
TEXHOJIOTMYECKUH OCYLIECTBJICHUSI  IIpoliecca  IepepaboTku  HehTH H
TEXHOJIOTHYECKUX
npoiiecc B MOy THOTO HEQTSHOTO Ta3a.
MPOLIECCOB U PEXHUMOB
COOTBETCTBHUU c HpoH3BOICTEA Brnanets: Bl CIOCOOHOCTBIO OCYIIECTBIISTh
periaMeHToM ' TEXHOJIOTHYECKHI — mpolecc TmepepaboTkun HehpTH U
MOMyTHOTO Ta3a B COOTBETCTBUM C TpPeOOBaHUIMU
TEXHOJIOTHYECKOTO periIaMeHTa.
I1KC-4.2 3vath: 32  OCHOBHBIE  TNPHUHUUIBI  COCTABJICHUS
PaccuntsiBaer MaTepHaJbHOTO OanaHca TEXHOJIOTMYECKOro Ipolecca
I[IKC-4  Cnocoben .
MOTPeOHOCTH MIEPBUYHON TIepepaboTKu HE(TH W MOMYTHOTO HEPTSIHOTO
o0ecreynTh
peareHToB u | rasa.
BBIPaOOTKY "
MaTepHaioB Ha OCHOBE | YMeTb: Y2 paccuuThBaTh MOTPEOHOCTH B CHIPBE U
KOMITOHEHTOB 17§
TOBADHOM MaTepHaIbHOTO KOJINYECTBO  IOJy4aeMbIX  HPOLYKTOB Ha  OCHOBE
I o;[p - Oananca MaTepHaIbHOTO OajlaHCca TEXHOJIOTHYECKOTo IpoLecca.
poLy TEXHOJIOTHYECKOTO Brnaners: B2 merogamu pacuéra MaTepuanbHOTo OanaHca u
nporecca. OCHOBHBIX TEXHOJIOTHUECKHUX MAPAMETPOB YCTAHOBKH.
I[IKC-5 Cooco6en | ITIKC-5.1 3Hate: 33 OCHOBHBIE HAIPABICHUS  ONTHMH3AINN
KOHTPOJIMPOBATh PaspabarbiBaer TEXHOJIOTMH YCTAaHOBOK MEPBUYHON NepepaboTKH HeDTH U




pabory MEPOTIPUATHUS 1o | MONYTHOTO HeTSHOTO rasa.
TEXHOJIOTHYECKUX MOBBIIIEHUIO VYmets: Y3 pa3zpabaThiBaTh TEXHOJIOTHUECKUE PELICHUS 110
YCTaHOBOK a¢deKTUBHOCTH MOBBIIICHHIO  A((EeKTUBHOCTA  PabOTHI  YCTaHOBOK
paboThI TIEPBUYIHON TIepepabOTKH HEPTH W TOIYTHOTO HEQPTIHOTO
TEXHOJIOTHYECKOTO raza.
00BeKTA. Brnaners: B3 mMerogamu ontumm3zanuu padOThl yCTaHOBOK
NEPBUYHON TepepaboTKu HEPTH U MOMYTHOTO HE(PTSIHOTO
raza.

4. O0beM TUCHUIINHDI

OOmwmit 00beM TUCHUIDINHEI COCTaBIIseT 6 3auéTHBIX enuun, 180 gacos.

Taonuma 4.1.
AynuTOpHBIE 3aHATHS/KOHTaKTHASI Dobu
dopma Kypc/ pabota, Jac. Camocrostens- | Konrposns, opMa
HPOMEKYTOUHOMN
o0y4eHust | cemectp Ipaxtuuec- | JlabopaTop- | Has paboTa, yac. qac.
Jlexuun aTTeCcTalln
KHE 3aHATHS | HBIC 3aHSITHUS
Ounas 417 32 16 16 53 27 Jrsatien,
KYPCOBO IPOSKT
3aounas 4/8 12 8 4 111 9 Jxsatien,
KYPCOBOH IPOEKT

5. CTpyKTypa M coJep:KaHue TUCIHIIMHBI

5.1. CtpykTypa AUCUHUIUIHHBI.

Ounas popma o0y4eHHs

Tabmura 5.1.1

AynutopHsble
CTpyKTypa AUCIUILIHHEI SAHSTHA, Hac, Bee.
Ne Ne CPC, o Kon MITK OreHOYHEBIE-
wn };[ 2? HaumenoBanue paznena JI. | Ip. | JIab. 146 gac, cperiersa
na
CyIIHOCTB MPOIIECCOB TIep- .

1 1 | BuuHO# mepepaboTku 2 - - 1 3 IIKC-1.3 TeCTgbl C()C -5

He(TH.
tect Nel (ctp.5
TeopeTHUeCKHE OCHOBEI 2 B [IKC-5.1 ®0C)

2 2 | mpoleccoB MEepBUYHOI ITe- 2 10

pepaboTku HEDTH. 6 ) [IKC-4.2 TUIIOBOM pacdér
" |(npunoxenue 1)
tect Ne2 (ctp.5

[MToaroroBka HedTH K mepe- 4 ) IIKC-1.3 ®0C)

3 3 | ronke. ATMocthepHas niepe- 2 12
rOHKa HE(TH. 6 ) KC-4.2 THUIIOBOH pacyér

" |(npunoxenue 1)

4 4 Bakyymnast neperonka ma- 4 i ) 2 6 KC-5.1 | TeeT Ne2 (ctp.5
3yTa. DOC)
Bropuunas neperonka OeH-

5 g | 3uHa. K0M6HHI/IpOBaH£{LIe 2 i ) 2 4 KC-5.1 | TeeT Ne2 (ctp.5
YCTaHOBKM MEPBUYHOU TIe- @®OC)
pepaboTku HedTH.

6 6 Crpykrypa razomnepepada- 2 i ) 1 19 | mkC-1.3 | TeeT Ne3 (ctp.5
THIBAIOMIMX 3aBO10B. Co- dOC)




CTaB U (PU3HKO-XUMHUYECKHE OTYETHI TIO JIa-
CBOMCTBA yTJIEBOIOPOIHBIX i 16 KC-1.3 00paTOpHBIM
ra3oB. ' pabortam (npu-
JIOXKEHHE 5)
OuncTka ra3a OT KHCIBIX recr Ne3 (ctp.4
7 7 | xommonenTos. [IponsBoa- 4 - - 2 6 IIKC-5.1 CDb Q) p-
CTBO I'a30BOM CEPHI.
4 i nKC-13 | TeeT Ne3 (ctp.4
) ' DOC)
8 8 I({)gryénrlzla3 ;onyTHoro HedTs 2 10
) ) i THIIOBOM pacyér
4 [IKC-4.2 (npunoxenue 1)
9 9 O10OeH3nHNBaHUE IOy THO- 4 i ) 2 6 nKC-13 | TeCT Ne3 (ctp.4
ro He()TSHOTO rasa. DOC)
lazodpakimonnpoBanue .
10 | 10 | mmpoxkoii ¢hpaknun JETKUX 4 - - 1 5 IIKC-1.3 Temggé; p-4
YIJIEBOIOPO/IOB.
IKC-1.3 3aIuTa MpoeKTa
11 | KypcoBoii mpoekT - - - 36 36 [1KC-4.2 (HHII/IJIO)KCPHI/IG 2)
nkc-5.1 [P
I[IKC-1.3 | uToroBelii TeCT
12 | Dx3ameH - - - 27 27 [KC-4.2 |(npunoxenue 3,
I1IKC-5.1 ctp. 5 ®OC)
Hroro: | 32 | 16 16 80 144
3aouHas ¢popma 00yueHUst
Tabawma 5.1.2
AynutopHblie
CTpyKTypa AMCLUIIIMHEI SamsTHA, HaC., oo
0| o | ot | O
Ee_ HaumenoBanue paznena JI. | Mp. | JIa6. " | wac. el
na
CyuHoCTh Mpo1eccoB nep- WUTOTOBBIN TECT
1 1 | BuuHO# nepepaboTKH - - - 8 8 [NIKC-1.3 |(npunoxenue 3,
He(TH. ctp. 5 ®OC)
WUTOTOBBIN TECT
TeopeTndeckre OCHOBBI 2 ) IIKC-5.1 | (mpunoxkenme 3,
2 2 | mpoleccoB NEepBUYHOI I1e- 8 12 c1p. 5 ©OC)
pepaboTku HedTH. TUIOBOM pacuér
2 - [1KC-4.2
" |(mpunoxenue 1)
WUTOTOBBIN TECT
[MoaroroBka He(hTHU K TIEpe- 2 ) IIKC-1.3 | (npunoxerue 3,
3 3 | ronke. ATMocdepHas nepe- 8 14 crp. 5 OC)
TOHKa HE(TH. 4 ) IKC-4.2 TUIIOBOH pacyér
" |(npunoxenue 1)
WUTOTOBBIN TECT
4 4 EiI;yyMHaﬂ TEpEroia Ma- 2 - - 8 10 | [IKC-5.1 |(nmpunoxenue 3,
yré. c1p. 5 ®OC)
Bropuunas meperonka 0eH- HTOrOBLL TeCT
5 | g | >ma. KomGummporaireie || 8 | 8 |IIKC-5.1 |(npunoxenwue 3,
yCTaHOBKHU TIEPBUYHOH I1e-
ctp. 5 ®OC)
pepaboTku HeDTH.
6 6 CrpykTypa razonepepada- 2 i 8 14 | mKC-1.3 | HTOTOBBIH TECT

TRIBAIOMINX 3aB0A0B. Co-

(mpunoxenue 3,




CTaB U (PU3UKO-XUMHUYICCKHE ctp. 5 ®OC)
CBOMCTBA yTJIEBOIOPOIHBIX
ra3oB. _
OTYETHI 1O JIa-
i 4 KC-1.3 0OpaToOpHBIM
pabortam (cTp.5
[0]0]6)]
OuncTka raza OT KUCIIBIX UTOTOBBIN TECT
7 7 | xomnoneHToB. [Ipoussoa- - - - 6 6 [IKC-5.1 | (npunoxxenwue 3,
CTBO Tra30BOH CEPEHIL. ctp. 5 ®OC)
WUTOTOBBIN TECT
2 - [MIKC-1.3 | (npunoxenwue 3,
8 8 Ocymika momyTHOTO HeTsI- 7 11 ctp. 5 ®OC)
HOTO Ta3a.
2 - [IKC-4.2 | TumnoBoii pacuér
OTb6eH3nHNBaHUE IOy THO- HTOTOBBIH TECT
9 9 Fo HedyTAHOTO rasa 2 - - 8 10 | [IKC-1.3 | (mpunoxkenue 3,
) ctp. S POC)
lazodpakmmonnpoBanme WUTOTOBBIN TECT
10 | 10 | mmpoxoii ¢ppakuuy JETKUX - - - 6 6 [MIKC-1.3 | (npunoxenwue 3,
YIJIEBOAOPOJIOB. ctp. 5 POC)
I[IKC-1.3
11 | KypcoBoii mpoexT - - - 36 36 [IKC-4.2 |>2tHHTa pockia
TKC-5.1 (mpunoxxenue 2)
[NKC-1.3 | wuroroBsIii TECT
12 | Dx3ameH - - - 9 9 I[IKC-4.2 | (npunmoxxenwue 3,
IIKC-5.1 ctp. 5 ®OC)
Hroro: | 12 | 8 4 120 | 144

Ouno-3a0unan popma o00yuenusi (O3PO)
He peanusyercs.

5.2. Conepxanue JUCITUTUTHHBI.

5.2.1. Coneprkanue pa3aeiaoB JUCITUTUTHHBI (AUTaAKTUICCKUAE STUHUIIBI).

Pazgen. 1. «CymHOCTB IPOIIECCOB MTEPBUYHOM MepepadOTKu HEQTH».

HanpaBnenuss nepepabotkn HepTH Ha HedTenepepadaThIBaOIIUX 3aBOAAX. TOMJIMBHOE
HernyOoKoe, TOIUIMBHOE TJIyOOKO€, TOIUIMBHO-MACIASHOE U  TOIUIMBHO-HE(PTEXUMHUYECKOE
(KOMIUIEKCHOE) HarpaBJIeHUs.

Pazgen. 2. «TeopeTnueckre OCHOBHI IIPOIECCOB NMIEPBUYHON MepepadOTKU HEDTHY.

TpeboBanust kK HE(TH MO COAEPIKAHUIO BOJBI M COJIEH Mepe] MEPBUYHOM MEePEeroHKOi.

Paznen. 3. «IToaroroBka HedTH K eperonke. ATMocdepHast meperoHka HeTmy.

OGe3BoxxuBanue u  obecconuBanue Heptn Ha  HII3. TexHomormyeckas cxema
IByXxcTynenudatoil ycranoBku JJIOY. Haznauenue, mpuHIUI paOOThI, TapaMeTphl Mpoliecca.

Metonsl u mporecchl nepepabotku HedTu. Knaccudukainus TEXHOIOTMUYECKHX MPOIECCOB
nepepaboTKu HeTH U rasa.

O6mue cBeaenus o neperonke. [Ipoctas u cnoxkHas meperoHka.

[onsarue HedTaHOM Ppakumu. OpakHOHHBIN cocTaB HEPTH. ACCOPTUMEHT M XapaKTEPUCTUKA
OCHOBHBIX (hpakIiuii, Moxy4aeMbIX MPH MeperoHke HeTH U MazyTa.

OcHoBBbl Tporiecca meperoHkn HedTH. IlurarenbHas cekuus, KOHIEHTPAIMOHHAS YacTh,
OTTOHHAS YacTh KOJMOHHBI. [IpocThie U CI0KHBIE KOJTOHHBI.

OcHoBHbIE TIapaMeTpbl, BIUAIOIINE Ha YETKOCTh MOroHopasjeieHus. PrermMoBoe U MapoBoOe
yrcno. MUHUMaIbHOE, ONTUMadbHOE U padouee ¢rermoBoe uucio. [loHsTue o TeopeTHueckon
tapenke kojoHHbL. KIIJ[ Tapenku. MunumanbpHOE, ONTUMAJIbHOE M padOdYee YUCIO TapesioK.




Bnusaue (iaermMoBOro ymcia m YMcia TapeioK Ha KaueCTBO M CTOMMOCTH IpOLEcca MEpPEerOHKU
HeTr. OCOOEHHOCTH MEPETrOHKH He(DTH U Ma3yTa.

JlaBneHue M Temreparypa B KOJOHHAX MEPEroHKH HeTu u Ma3yTa. B3auMoCBs3b aBiIeHUs U
TEMIEpaTypbl B KOJOHHE. ATMOc(epHble KOJIOHHBI, BAaKyyMHBIE€ KOJIOHHbI M KOJIOHHBI,
paboTaroliye moJ 1aBJIeHUEM.

CnocoObl  co3maHusl OpOIIEHUST B KOJOHHE (CrmocoObl oTBoja Teruta). [lapruanbHbrid
KOHJECHCATOpP, XOJOJHOE OCTPOUCHApSIOIIEECS OpOUIEHHE, LHUPKYJISILHOHHOE  OpOLICHHE.
[TpunnMnUambHas CXEMBbl, IPUHLIUI PAOOTHI, TOCTOMHCTBA U HETOCTATKH.

CnocoObpl mojBoia Temjga B HMU3 KOJOHHBL [lojorpeBarens ¢ MapoBbIM INPOCTPAHCTBOM
(puboiinep). T'opsuas ctpys. IIpuynHBl UCHOIB30BaHUS OCTPOrO BOJSHOTO Mapa Ui IMOABOJA
TeIJla NpU IeperoHke HepTH M MasyTa. BiusHue BOJSHOrO Mapa Ha IMPOLECC IMEPETOHKH.
Henocrarku BoggHOro napa.

[IpombllTIEeHHBIE YCTAaHOBKM TIEPBUYHOM IEPEroHKM HePTH. YCTaHOBKU aTtMochepHOi
neperonku Hedptu AT. Hasnauenue, nomyuaemelie ¢paxuuu. [IpuHnunuanbHas cxema yCTaHOBKU
AT c onHOKpaTHBIM ucniapeHueM HeTH. [IpuHuun paboThl, mapameTpsl mpolecca, MpeuMyIecTBa
Y HEJIOCTATKH.

[IpynuunuaneHas cxema ycraHoBkn AT ¢ mnpeaBaputenbHbIM  ucnapureneM. [IpuHnun
paboThl, MapaMeTpsbl IpoLecca, MPEUMYIIECTBA U HEJJOCTATKH.

TexHonornueckass cxema yctaHoBku AT c¢ jaBykpaTHeIM ucrnapeHueM HepTu. Ilpunimn
paboThl, MapaMeTpsl poLecca, MPEUMYIIECTBA U HEJOCTATKH.

[MpunnunuansHas cxema yctaHoBkd AT c¢ TpéxkpartHeiM ucnapeHueM HedTH. [IpunHnun
paboThl, MapaMeTpsbl poLecca, MPEUMYIIECTBA U HEJJOCTATKH.

Pasnen. 4. «BakyymHas neperonka MasyTay.

VYcraHoBKM BakyyMHOW neperoHkn Masyta BT. HasHauenue ycCTaHOBOK, IIOIy4yaeMble
¢pakuuu. [lpunnunuansHas cxema ycraHoBkd BT mo TormmBHOMy BapuanTy. IIpunuun paGoThl,
napaMeTpbl Ipolecca, MpeuMyLIecTBa W HeAOCTaTKU. [IpuyMHBI NpUMEHEHHs HacaJO0YHBIX
BaKyyMHBIX KOJIOHH. CXxema HacaJ04HOM KOJIOHHBI.

ITeperonka Maszyta mo MaciassHOMY BapuaHTy. lIpuHumnuansHas cxema yctaHoBku BT c
OJTHOKpPATHBIM HCIapeHueM MasyTa. [IpuHuun paboTel, mapaMeTpsl Mpolecca, MpeuMylecTBa U
HEJO0CTaTKH.

[IpyHuunuaneHas cxema ycraHoBKM BT ¢ OByKpaTHBIM HCIIapeHHMEM Mas3yTa IO IIMPOKOU
MacisiHol ¢paxkiuu. [IpuHiun padboTel, mapaMeTpsl Ipolecca, MPeuMyIecTBa U HeOCTaTKH.

[IpyHuunuaneHas cxema yctaHoBkM BT ¢ nBykpaTHBIM uCHapeHHEM Mas3yTa IO OCTaTKy.
[Tpunumn pa®oTsl, MapaMeTpbl MpoIiecca, MPEeUMYIIeCTBAa U HEOCTATKH.

Co3nanue Bakyyma Ha ycraHoBkax BT. [IpuHunnuansHbie cXeMbl U MPUHIUI pabOThl CUCTEM
CO3/1aHUS BaKyyMa.

Paznmen. 5. «Bropuunas neperonka OeH3uHa. KoMOMHHMpOBAaHHBIE YCTAaHOBKM NEPBUYHOMN
nepepaboTku HePTU.

Bropuunas nmeperonka mupokoil OeH3uHoOBo# (pakuuu. HazHaueHue mpouecca, nojryyaemble
¢bpaxun. Bropuunas neperonka OeH3MHa MO TOIUIMBHOMY BapUaHTY.

Bropuunas mneperonka OeH3WHa MO TOIUIMBHO-HEe()TEXUMHUUECKOMY BapuaHTy. lIpsimble u
MocJieI0BaTeIbHO-IapaJuIebHble MPUHIUIHAIBHBIE CXEMbl JJI TOJY4YeHHMs] HECKOJIbKHX Y3KHX
bpakuuii.

TexHonornyeckas cxema yCTAaHOBKM BTOPUYHOM MEPETOHKHU IIUPOKOH OEH3MHOBOMU (hpaKiuu.

TexHonornueckas cxema yctaHoBku ABT.

Pazgen. 6. «CtpykTypa razonepepadbaTbiBaOIINX 3aBOIOBY.

Hanpasienus u npoaykuus nepepaboTku ra3a. XMMHUYECKUI COCTaB MPUPOIHOTO U MOy THOTO
He(dTssHOTO Ta3a. TexHomorus nepepadoTku momyTHoro HedtsiHOTO raza Ha I'TI3. Crpykrypa I'TI3.
OcHOBHBIE TEXHOJIOTUYECKHE cTaauu mnepepaborku raza Ha [TI3, uxX HasHadeHue u
xapakrepuctuka. Knaccudukanums I'TI3.

Pazgen. 7. «OuucTka raza oT KUCIbIX KOMIIOHEHTOB. [Ipor3BOACTBO ra30BoOii CEpPhI».

Ounctka raza OT KHACIBIX KOMIOHEHTOB. [IpnunHbl ouncTku. COCTaB KUCIBIX KOMIIOHEHTOB.
Crioco0ObI OUHCTKH.



XeMocopOIMOHHAs OYKCTKA ra3a OT KUCIBIX KOMIIOHEHTOB. XUMU3M Tporiecca. JlocronHcTBa
Y HEJIOCTATKHU Pa3HBIX XeMOCOPOCHTOB. TEeXHOJIOTHYECKasi CXeMa OYMCTKH raza pactBopom MDA.

Ounctka Tr1a3a  Qusuueckoil  abcopOumeit. Buager  aGcopOentoB. Oumctka rasa
KOMOWHUPOBAHHOM abcopOueii.

OuncTka raza aacopOIuel Ha IEOJIMTaX M aKTHBHPOBAHHOM Yrile. XMMHUYECKUH COCTaB H
CTPYKTYypa LEOJIUTOB.

IIpounsBoacTBo razoBoii cepsl MeToioM Kitayca. Xumusm npouecca. TexHomorndeckas cxema.

Pazgen. 8. «Ocy1ika momyTHOTo HEPTIHOTO Ta3ay.

Ocymka raza. [IpuaunHsl ocymiku ra3a. BmaroéMmkocts ra3a. AOCONIOTHAS U OTHOCUTEIIbHAS
BJIQXKHOCTH Ta3a. Touka pockl 1o Biare. To4ka pochl MO YIiIeBoA0poaaM. AOCOIOTHAS TOUYKa POCHI.
Jemnpeccust TOYKU pOCHI.

O6pazoBanue KpucTautoruapaTtoB. Buapl kpuctammoruapatoB. CoeauHeHUs, CIOCOOHBIC
oOpa3oBbiBaTh  Kpuctamioruaparel.  CrocoObl  MpenoTBpamleHHs  THJIPaTooOpa3OBaHMUS.
Wuruburtopsl ruipaTooOpa3oBaHusl.

Ocymika raza meronom abcopOuun. Buast abcopbenToB. TexHomornueckas cxema OCyIlIKH ra3a
[JIUKOJISIMU.

Ocymika raza MeTOJIOM aAcOpOIMU. YJellbHas MOBEPXHOCTh ajcopOeHTa. XapaKTepUCTHKa
IpUMEHSEMbIX ajacopOeHToB. VcTMHHOe W Kaxylieecs crapeHue azacopOeHTta. Perenepanus
agcopOenra. JlOCTOMHCTBA M HENOCTATKU aACOPOIMOHHON OCYIIKHM. TeXHOJOrmueckas cxema
a7copOLMOHHON OocylIKH raza. Pacyér HeoOXoIMMOro Koan4yecTBa aJjcopoeHTa AJis OCYLIKH Ta3a.

Paznen. 9. «OTOeH3uHNBaHKME Oy THOTO HE(PTIHOTO Ta3ay.

Orben3unuBanue rasza. [lpoaykuus ycTaHOBOK OTOeH3MHMBaHUS ra3a. (CnocoOsl
0TOeH3MHMBaHUS. TEeXHOIOTHYecKasi CXeMa YCTAaHOBKU KOMITPECCHOHHOTO OTOCH3MHUBAHUS Ta3a.

CrocoObl MoONy4eHHs YMEpPEHHOro U TiyOokoro xosoga. BHemHui, BHYTpeHHHH H
KOMOMHHMPOBAHHBIA XOJIOAMIBHBIA UK. CXeMa MapOKOMIPECCHOHHOW XOJOIUIBHON MAIUHBI.
HpoccenupoBanue. [eranaupoanue. KackaaHblil XOJ0AMIBHBIN UKL,

Ot0OeH3uHMBaHME  Ta3a  METOJOM  HuU3KoTemmeparypHod — koHjaeHcauuu  (HTK).
TexHonornueckas cxema yctaHOBKHM ogHOocTyneH4aTor HTK ¢ BHEIIHUM XOTO0AMIBHBIM IIUKJIOM.

TexHnomoruueckass cxema ycTaHOBKM AByxcTymeHyatod HTK ¢ KoMOMHUpPOBaHHBIM
XOJIOIUIBHBIM IIUKIIOM.

OtOen3uHNBaHMe raza HU3KoTemnepaTypHoil pektudukanueit (HTP). Otnuune npouecca ot
HTK. Texnonornueckue cxeMbl ycTaHOBOK HTP.

Orben3uHnBaHue ra3za MmeTogoMm abcopoumu. CymHOCTH mporecca. Buasl abcopOeHTOB.
Huskoremneparypuas  abcopommss (HTA). Macnoabcopbumonnsie  ycrtaHoBku  (MAY).
Texnonornueckas cxema yctanoBku HTA.

Or6en3uHnBaHue Tasza MeToaoM ancopOuuu. CynrHocTh mporecca. Bunbl amcopOeHToB.
TexHonoruueckass cxema yrieajacopOunoHHOM ycraHoBKHM (YAY) oTOeH3MHMBaHUS —Tas3a.
TexHomornyeckasi cxeMa YCTAaHOBKH KOPOTKOIIMKJIOBOM ajCOpPOIMU Il OTOCH3WHUBAHUS W
OCYUIKH Ta3a.

Pazgen. 10. «I"a3odpakiimoHupoOBaHKe MUPOKOH (GpaKIuU JETKUX YTIIEBOIOPOIOBY.

lazodpakumonuposanune  IDJIY. Hasnmauenue mporecca. ['azodpakunonupytorime
YCTAaHOBKH, MX HAa3HAYEHUE W BHUJBL. TeXHOJOTHUYECKas cxema ycTaHOBKM cTabmimmsaruu [IDITY.
Cxembl 'OV ¢ BOCXOAAIINM, HUCXOSAIIUM U CMEIIAHHBIM PEXUMOM JlaBlieHus. TexHonoruyeckas
cxema razodpaknuonupymomei Tobomsckoro HepTexumrkomounara (L[I'DY).

5.2.2. ConeprkaHnue TUCIIMILINHBI 110 BHJIaM YI€OHBIX 3aHATHH.

JleKIiuoHHbIE 3aHATHS
Tab6muua 5.2.1

No | Homep paznena O0bnewm, yac. Tema srexm

n/n | puctmmiuHEel | OO0 | 300 | 0300
1 1 2 - - Hamnpasnenus u MeToipl mepepaboTku HedTH.
2 5 2 - - OcHoBBI Iporiecca pPeKTUhUKAINN He(TH.
3 2 2 - DpaKIMOHHBIA cOCTaB HEPTH.




4 3 2 2 - TexHonorust arMmoc(hepHO NepEerOHKH HETH.
5 4 2 2 - TexHosIorusl BaKyyMHOM MEPErOHKH Ma3yTa.
6 5 2 - - TexHOoIIOrHsl BTOPUYHOM MTEPETOHKH OeH3WHA.
7 6 2 i i CTpvyKTypa ITI3. CocraB u (GUBHKO-XUMUUIECKUC
CBOWCTBA yTJIEBOJIOPOTHBIX Ta30B.
8 2 5 i TexHOMOTHSI OYUCTKH ra3a OT KHCJIBIX KOMIIOHEHTOB.
7 YcraHoBka aOCOpOIIMOHHOM OYMCTKH ra3a aMHHAMH.
9 2 i i TexHoyOrus MPOU3BOJACTBA Ta30BOM CepPbl METOJOM
Knayca.
10 8 2 2 - TexHosorus ocymku rasa Ha I'TI3.
11 4 - - YcTaHoOBKH OocylIKH ra3a abcopOumel u aicopOonunei.
CymHOoCTb nporecca OTOCH3MHUBAHUS rasa.
12 2 2 - Teopernyeckue OCHOBBI TIpoIriecca OTOCH3MHHBAHUS
9 MOMYTHOTO Ta3a.
TexHomorusi  OTOCH3MHMBAHMA  ra3a  METOJAMH
13 4 - - KOMITPECCHH, abcopOmmm, HU3KOTEMIIepaTypHOI
KOHJICHCAITUH ¥ peKTH(UKAITIH, aIcOpOIIHH.
14 10 2 - - Texnonorus razodpaxuuonuposanust LIDJTY.
HUroro: 32 12 - -
IIpakTH4YecKue 3aHATHS
Tabnuna 5.2.2
No | Howep pasnena Obpewm, gac. Tema npakTHUECKOTO 3aHATHS
/T gucmmneel | OPO0 | 300 | O3P0
1 2 6 2 ) Pacuér coctaBa W (PUINKO-XUMHUYECKHX CBOWCTB
HeQTAHBIX Qpakumii 1 yriIeBoIOpOJHBIX Ta30B.
Pacu€r TexHONOTMYECKUX IOKa3aTeled mporecca
nmepepaboTkn HepTH W Ta3a: OOBEMHBIN, MOJBHBIH,
2 3 6 4 - MacCOBBIi pacxojia MOTOKa, HEOOXOAMMBIN JHaMETP
KOJIOHHBI, TPOM3BOJIUTEILHOCTD ammapara, IUIoNaab
MIOTIEPEYHOr0 CEYCHHS anmnapara.
Pacuér HeoOX0IMMOTO KOTMIECTBa HHTHOUTOPA TS
3 8 4 2 - NpeAoTBpalleHnss  ruapatooOpa3oBaHus.  Pacuér
CTa 1M aJcOpOLMHU YCTaHOBKH OCYILIKH rasa.
HUroro: 16 8 - -
JlaGopaTtopHbie padoThI
Tabmuua 5.2.3
Ne | Howmep pasnena Obbewm, gac. Tema maboparopHoii pabOTHI
n/n gucuuminael - | OPO | 300 | O3P0
OmnpeneneHne KOMIIOHEHTHOTO XHMHYECKOTO COCTaBa,
1 4 2 - gucina Bo6be, IIOTHOCTH, HU3IICH TEIUIOTHI CTOPaHUS
MPUPOIHOTO Ta3a.
5 2 i i Omnpenenenue coJep KaHus cepoBojopora W
MEpPKaNTaHOB B MPUPOJIHOM rase.
3 5 i i Onpeenenue cojepkaHusl MEXaHHYECKHX MTpUMece B
7 MIPUPOJIHOM rase.
4 4 5 i Omnpenenenue KOMIOHEHTHOIO XHMHUYECKOT'O COCTaBa
CKMKEHHOTO Tasa.
5 2 i Omnpenenenue CofepKaHUI CEPHHUCTHIX COCIMHEHUH B
CKHKEHHOM Tase.
6 2 i Omnpenenenue TUIOTHOCTH M JAaBJICHUS HACHIIICHHBIX
MapoOB CHKMKEHHOTO ra3a.
Hroro: 16 4 - -




CamocrosiTesqibHasi padoTa CTyJeHTa

Tabmuma 5.2.4

No Howmep O6beM, vac.
i paszena 000 1300 | 0300 Tema Bug CPC
JUCLUITHEI
CyH.IHOCTI:L MIPOIIECCOB ToAroToBKa K
1 1 1 8 - MEePBUYHON nepepaboTKu
HedTH. reery
IToaroroBska k
Teoperndeckue OCHOBBI TECTY, K
2 2 2 8 - IIPOIIECCOB MIEPBUYHON | CaMOCTOATENbHOMN
nepepadoTKH HePTH. MUCHbMEHHOMN
pabote
IToaroroBka k
[Tonroroska HeTH K TecTy, K
3 3 2 8 - MIEpPETOHKE. ATMOchepHast | caMOCTOATENbHON
neperonka HedTu. MUCEMEHHOI
pabote
4 4 2 8 - BaxyymHas nmeperonka masyTa. Mozrotosia
TeCcTy
Bropuunas neperonka GeH3uHA.
5 5 5 8 i KomOuHMpOBaHHBIE YCTaHOBKH [MoaroroBka k
MIEPBUYHOM nepepadboTKu TecTy
HedTH.
CrpykTypa [ToaroroBka k
razonepepadaThIBAIOIINX TECTY.
6 6 1 8 - 3aBojioB. CoctaB u (Qu3UKO- Brimonnenue
XUMUYECKHe CBOWCTBa | OTYETOB IO JTA0OP.
YIJI€BOJIOPOJIHBIX Ta30B. paboTam.
Ounctka rasza OT  KHCIBIX
IToaroroBska k
7 7 2 6 - KomMnoHeHTOB.  [IponsBozcTBO Tecty
ra30BOM Cephl.
IToaroroBka k
Ocy1mika MoImyTHOTO HEPTIHOTO reety, ko
8 8 2 7 - rasa CaMOCTOATEIHHON
MUCBMEHHO
pabore
9 9 2 8 i OTOeH3MHMBAaHUE  IIOMYTHOTO [ToaroroBka k
He(TSHOTO Ta3a. TECTy
l“a30(1)pajcu1/10anOBaHHe ) ToroToBKa K
10 10 1 6 - MIMpOKOH  (pakouu  JETKUX Tecty
YTJIEBOIOPOJIOB.
BelinosineHne
KypcoBoii mpoekT no 3aaHHO# | KypcOBOH paboThI.
11 1-10 36 36 -
TEME IToaroroBka k
3anuTe paboThl.
IToaroroBka k
12 DK3aMeH 27 9 - Bce paznensr IucuuInHbI JK3aMEHY
(UTOTOBOMY TECTY)
HUroro: 80 120 -
5.2.3. IlpenonaBaHue [UCUMIUIMHBI BEAETCS C TNPUMEHEHHEM CIEAYIOUIMX BHJIOB
00pa30BaTeNbHBIX TEXHOJIOTHIA:
- MyJbTUMEIUHHBIE JIEKUMH C [PUMEHEHHEM  WILIIOCTPATUBHO-IAEMOHCTPALMOHHBIX
MaTepUasoB;

- CEMHUHAp-AMCKYCCHHM C PEIICHHEM THUIIOBBIX 3aJad U OOCYXJICHHEM IMOTy4YEeHHBIX
pe3ybTaToB.



6. TemaTHKa KypCcOBBIX IPOEKTOB

[Ipumepsl TeM KypCcOBOTO IIPOEKTA!
1. TexHONMOTMYECKUH pacdéT OTOCH3MHHUBAOIICH KOJIOHHBI YCTAHOBKH aTMOC(EPHOI
MEPETOHKN HEPTH.
2. TexHnonoruueckuii pacuét arMmoc(hepHOil KOJOHHBI YCTAaHOBKH NIEPErOHKH He(TH.

3amaHusl OTJIMYAIOTCS MOIIHOCTBbIO YCTAHOBKH, (PU3MKO-XMMUYECKUMH CBOMCTBAMHM HE(TH,
ACCOPTUMEHTOM I10JIy4aeMbIX Ha YCTAaHOBKE (DpaKLMi, Ipe/ielaMy BBIKUIIAHUS (PpaKLuil.

Tpe6OBaHI/IH K COACPIKAHUIO, CTPYKTYpPC U O(I)OpMJ'IeHI/IIO KypCOBOI'O IpPOCKTa IIPUBCIACHBI B
MCTOANYCCKUX YKa3aHHAX.

7. KonTpoJbHbIe padoThl
KoHnTponbHble paboThl y4eOHBIM IJIAHOM HE IIPEYyCMOTPEHBI.

8. OueHka pe3yJabTaTOB 0CBOEHMS TN CIUTITHHBI

8.1. Kpurepun oOlLleHUBAaHUS CTENEHH NOJHOTHI M KAadeCTBA OCBOEHHUS KOMIIETECHIIMI B
COOTBETCTBUHU C IJIAHUPYEMBIMHU pe3yJIbTaTaMu 00y4deHus npuBeaeHsl B [Ipunoxenun 1.

8.2. PeiiTuHroBas cucreMa OIICHUBAHUS CTETIEHU MOJHOTHI M KA4eCTBa OCBOCHHSI KOMIIETCHIIUN
oOyJaromuxcsi 09HON (OpMbI 00yUYeHHUS MpecTaBieHa B Tadmuie 8.1.

Tabmuma 8.1
Ne i/m | Busbl MeponpusTHil B paMKaxX TEKYLIEr0 KOHTPOJIsI | KonmdectBo 6aymmoB
1 Texymias aTTecTamus
1 BrlmonHeHHe caMOCTOSITENBHBIX TPAKTUYECKUX PadoT 10
(TUNIOBBIX pacueToB)
2 BrimonHerne 1abopaTopHbIX paboT 15
3 Tecr Ne 1 20
HTOTI'O 32 nepBy0 TEKYIIYIO aTTECTAITHIO 45
2 Tekyuias aTTeCTaLus
1 BeInosHEHHE CaMOCTOSITENBHBIX TPAKTUYECKUX PabOT 5
(THIIOBBIX pacyeToB)
2 Brinosnnenne 1abopaTopHbIX paboT 10
3 Tect Ne 2 20
4 Tect Ne 3 20
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 55
BCEI'O 100

8.3. PeliTMHrOBas cHCTeMa OLCHHWBAHHWS CTENEHH IIOJHOTHI M KadecTBA OCBOCHHS
KOMITETEHIIHI 00yJarommxcst 3a09HOM (hopMbl 00yUueHHs IpeicTaBieHa B Tabmuie 8.2.

Tabmwuia 8.2
Ne o/t Buibl MeponpusITHii B paMKax TEKYIIEro KOHTPOJIs KonnuecTBo 0aios
1 BrImoyHeHHE  CaMOCTOSITENBHBIX — MPAKTHYECKUX — paboT 15
(TUTIOBBIX PAacYETOB)
2 Brinmosnnenne nadopaTopHbIx pabot 25
3 Hamucanwne Tecra 60
BCEI'O 100

8.4. PeiiTuHroBas cucteMa OLCHUBAHHS CTETICHH MTOJTHOTHI M Ka4eCTBA OCBOCHUS KOMITCTEHIMN
o0yyaromuxcs MpH OlIeHKe KypCOBOT0 MPOEKTa NMpecTaBieHa B Tadnuue 8.3.



Tabnuua 8.3

Ne /| Buibl AesITeIBHOCTH IPH BBITOIHEHHH KYPCOBOTO IPOEKTA | KommuectBo 6amios
1 Texymias arrectaius
1 Ananus IIPOEKTUPYEMOM TEXHOJIOTUU. Bri6op 5
ONTUMAJILHOTO BapHaHTA.
9 Pacuér  TemmoBoro wm  MarepmanmpHOro  Oamnanca 10
MIPOEKTHPYEMOTO MPOIIecca.
3 Pacuér maTepuansHOTO 6aNanca BCEH YCTAaHOBKH. 5
4 TexHongornyeckuit pacu€T OCHOBHOTO 000pYIOBaHMUSI. 10
NTOI'O 3a nepByIO TEKYIIYIO aTTECTAIUIO 30
KagectBo ananmu3a texHudeckoil nureparypsl. IlonHoTa
1 OCBEIICHUS Hay4YHO-TEXHHUYECKHUX HMCTOYHUKOB B 10
JauTepaTypHOM 0030pe
9 KauectBO ¥ TOJMHOTAZ TEXHOIOTMYECKHX  PacuETOB. 10
JlocToBEepHOCTh PEe3yIbTaTOB.
Hcnonp3oBanne MHPOPMAIMOHHBIX TEXHOJOTHH (CHCTEM)
3 B TEXHOJIOTHUECKHX pacyérax W MpPU BBIIOIHEHUH CXEMBI 10
YCTaHOBKH.
4 KauecTtBo ohopMIICHHUS Pacu€THO-TIOSICHUTEIbHOM 10
3aITUCKH.
5 KagyectBo m nmocroBepHOCTH oQoOpMIeHHST TpadUuecKon 10
YacTH IPOCKTA.
3amuTta KypcoBoro mnpoekta. Coaep)kaHHMe M KauyeCTBO
6 BBICTYIUICHUSI TIPH  3alluTe. HaKOHquHOCTL OTBETOB, 20
BJIaJICHHE MAaTepHajoM, CIIeHUaTbHOH TEepMHHOJIOTHEN.
OTBeTHI Ha BOIPOCHIL.
MTOTI'O 3a BTOpyI0 TEKYIIYIO aTTECTAIHIO 70
BCET'O 100

9. VYuedHo-MeToauueckoe U HHGOPMALMOHHOE 00ecTiedeHHe TUCIUTLTHHBI

9.1. [lepeuenn peKOMEHIyEeMOM IUTEpATYyphI IpeAcTaBiieH B [Ipunoxenun 2.

9.2. CoBpemenHble TpodeccHoHaNbHBIE 0a3bl AAHHBIX W WH(POPMALMOHHBIE CIIPABOYHBIC
CUCTEMBI:

- ITomHoTekcToBast 6a3a nmanHbix TUY (DnekTpoHHBIN KaTanor/DIeKTpoHHAs OHOIHOTEKa
TUY) (http://webirbis.tsogu.ru/);

- OBC m3narensctBa «Jlanpy (http://e.lanbook.com);

- OBC «IPRbooks» (www.iprbookshop.ru).

9.3. JluneH3noHHoe U CBOOOJHO pacHpOCTpaHsEMOE IMporpaMMHOe oOecreueHue, B T.4.
0TEYEeCTBEHHOTO TIPOU3BO/ICTBA:

1. Microsoft Office Professional Plus

2. Microsoft Windows

3. DnexrponHas nHpopMarmonHo-o0pa3oBaTensHas cpena EDUCON

4. Kommac-3D V18

10. MaTepuajbHO-TeXHHYECKOE oO0ecriedeHHe TUCIUTLINHBI

[Tomemienuss sl NpoOBEACHUSI BCEX BHJOB PabOThI, NPETyCMOTPEHHBIX YYEOHBIM IUIAHOM,
YKOMIIJIEKTOBAaHbl HEOOXOIUMBIM 000PYOBaHUEM U TEXHUUECKUMHU CPEJICTBAMU O0yUECHMSL.


http://www.iprbookshop.ru/

Obecne4eHHOCTh MaTepPUAJIbHO-TeXHNYecKnX ycaoBuil peanusanuu OIIOIT BO

Taomuma 10.1

Ne HaumeHoBaHue y4eOHBIX HaunmenoBanue nmomenieHuit 1is Anpec (MeCTOIOIOKEHNE) TOMEIICHU
I/ |IpeaMeToB, KypcOB, IUCLIUILUIUH IIPOBEJICHHS BCEX BUIOB yUeOHOM JULs IPOBEJICHUS BCEX BUJOB yueOHOMI
(Momynelt), MPaKTUKK, MHBIX  |AESTENbHOCTH, IPELyCMOTPCHHON YUeOHBIM|  eSITeNbHOCTH, IPEeIyCMOTPEHHOM
BUJIOB yUeOHOH AEATENbHOCTH, IUIAHOM, B TOM UHCJIE IIOMEIIEHHs I | y4eOHbIM IU1aHOM (B Cllydyae peanu3aluu
MIPETyCMOTPEHHBIX YYEOHBIM CaMOCTOSITENBEHON paboThl, C yKa3aHHEeM |00pa30BaTeNbHOM MPOrpaMMBI B CETEBOH
IUIAHOM 00pa30BaTENbHOM IIepeyHs OCHOBHOTO 000pPYIOBaHHUS, (dbopMe TONONHUTENIBHO YKa3bIBaeTCA
POTPaMMBI yueOHO- HarJISTHBIX TTOCOOMI HaMMEHOBaHHE OpraHU3aluH, C KOTOPOit
3aKJII0YEH JIOTOBOD)
1 2 3 4
1 |IlepBuunas mepepaboTKa JlekmoHHbIE 3aHATHS:

HE(TU U TOIYTHOTO
HEe(TAHOTO ra3a

VYueOHast ayauTopusi Uil TPOBEACHUS
3aHATUHM JIEKIIMOHHOTO THUIA; TPYIIOBBIX
W WHAMBUAYaJbHBIX  KOHCYJIBTAIWii;
TEKYILEro KOHTPOJISI M TNPOMEXYyTOYHOU
aTTECTaINH,

OCHaIIEeHHOCTb:

YuebHas MeOenb: CTONBI, CTYINbs, JOCKa
ayJIUTOpHAS.

KommpioTep B KOMIUIEKTE, MPOEKTOP,
MIPOEKIMOHHBIN 9KpaH (BO3MOXHO
HaJIu4ue: aKycThdeckas cucreMa
(xomOHKHM),  JTOKyMEHT -  KamMepa,
TEJIEBH30DP, MUKPO(hOHBI).

625039, r. TroMeHb, yi1.
Menbaukaiite, 1. 70, aynutopus
ONpeJeNsieTCs B COOTBETCTBUU C
pacnucaHuem

[IpakTudeckue 3aHATHU:

VYuebHass ayauTOpuisi UIsl TPOBEIACHUS
3aHITHHA CEMHHAPCKOTO THIIA
(TIpaKTHUYECKUE 3aHATHS); TPYNIOBBIX U
WH/IUBUATYTBHBIX KOHCYJIbTAITHIA;
TEKYIIEro KOHTPOJISI M TIPOMEXKYTOTHOM
aTTecTaluH,

OCHaIIeHHOCTD:

Y4eOHast MeOelb: CTONBI, CTYNbS, JTOCKa
ayIUTOPHASL.

Kommprorep B KOMIUIEKTE, MPOEKTOP,
MPOEKITUOHHBIN JKpaH (BO3MOXHO
HaJH4ne: aKycThYecKas cucTema
(KOJOHKHM),  JOKYMEHT -  Kamepa,
TEJIEBU30DP, MUKPO(OHBI).

625039, r. TroMeHb, yi1.
Menbnuxkaiite, 1. 70, aynutopust
ONpeJeNsIeTCs B COOTBETCTBUU C
pacnucaHuem

JlaGopaTopHbIC 3aHATUS:
VueOHast ayauTOpust Ui TPOBEIACHUS

3aHATHN CEMHHAPCKOTO THIA
(maboparopHblie 3aHSTHS); TPYIIOBBIX H
WH/IABATYATBHBIX KOHCYJIbTAIIHIA;
TEKYIIEro KOHTPOJISI M TIPOMEXKYTOYHOU
aTTEeCTaIlHN. JlabopaTopus 1o
HMCCIIEIOBAHUIO CBOMCTB rasa
OCHAaIIEHHOCTh:

YueOHast MeOelb: CTOJIbI, CTYJIbSI.
Komruieke anmapaTtHO-pOrpaMMHBIH Ha
Oaze ra3oBOTO Xpomarorpada
"Xpomatak-Kpucrann 5000" - 2 mir.

625027, r. Tromens, yi. 50 net
Oxkrs0ps, 1. 38, aya. 203

KypcoBoit npoekTt:

VYuebHass ayauTopus i1 KypCOBOTO
MPOSKTHUPOBAHUS (BBITTOTHEHUS
KYPCOBBIX ITPOEKTOB).

OCHAaIIIEHHOCTB:

KommbproTep B KOMIUIEKTE, MPOEKTOP,
MIPOEKITUOHHBIN JKpaH (BO3MOXKHO
HaJIN4He: aKycThdecKas cucreMa
(komOHKM),  IOOKYMEHT -  KamMepa,
TEIEBU30DP, MUKPO(OHBI).

625039, r. TroMeHb, yi1.
Menbnukaiite, 1. 70, aynutopust
ONpeeNnseTcs B COOTBETCTBUU C
pacnucaHuem




11. Metoanueckue ykazanusi mo opranuzamuu CPC
11.1. MGTO)IHqCCKHe YKa3aHuA 110 NOATOTOBKE K IMMPAKTUYCCKUM 3aHATUSAM.

[TepBuunas nepepaboTka HEPTH W MOMYyTHOTO HE(MTSIHOTO Ta3a : METOIWYECKHE YKA3aHHs IO
MPAKTUYECKUM 3aHATUSAM W OpraHU3alldd CaMOCTOSITETbHOW palbOThl ISl  OOYyYaroIIMXCs
HarpaBieHus: moaAroToBku 18.03.01 «Xumudeckas TeXHOJIOTHUs» BeeX (HopM 00ydeHHS

[lepBuynas nepepaboTka HEPTH W MOMYTHOTO HE(PTSIHOTO raza : METOJUYECKUE YKa3aHUS K
Ja00paTOPHBIM 3aHATHAM ISl 00ydaronuxcs 1o HampasieHuto moarotoBku 18.03.01 Xumuueckast
TEXHOJIOTHS BceX (hopM 00yUeHUSI.

11.2. Mertoauyeckue YKa3aHuAa 110 OpraHnu3anuun CaMOCTOSTEIbHOMI pa6OTBI.

[lepBuunas nepepaboTka HEPTHU U MOIMYTHOTO HE(PTSIHOTO raza : METOJUYECKUE YKa3aHHS I10
OPAaKTUYECKMM 3aHATUAM M OpraHu3alMd CaMOCTOSITENbHOM pa®oThl i  00ydaroluxcs
HanpasieHust moarotoBku 18.03.01 «Xumuueckas TeXHOIOTU» BeeX (HopM 00yUdeHHUS.



[Tpunoxenue 1

HJIaHI/IpyEMI)Ie pe3yJbTaThbl oﬁyqe}ma AJIsd (l)OpM]/IpOBaHI/IH KOMIICTCHIUHA U KPUTEPHHU UX OLICHUBAHUSA

Jucuunnuna: [lepeuunas nepepaboTka HEPTH U MOMYTHOrO HE(PTAHOTO Traza
Hanpasnenue: 18.03.01 Xumuueckas TeXHOIOTHS

Hanpasnennocts (mpoduis): XuMuyeckas TEXHOJIOTHs TepepaboTKi HeTH U Ta3a

KOZ[, HauMCHOBaHHC

KOIL 1 HAMMCHOBAHUC

Kpurepun onieHuBaHMs pe3yabTaTOB 00yUeHHS
Ko xomnerenuuun HUIK pe3ynbpTaTta 0O0y4IeHHUs 10 PHIep pesy Y
IUCLUILINHE 1-2 3 4 5
B ocHOBHOM 3HaeT 3HaeT B COBEPIICHCTBE
He 3naer npouecch YacTu4HO 3HaeT TIPOIIECCHI TIPOIIECCHI
3Hatb: 31 TEXHOIOTHIO U POR¢ . port . port N
TIepPBUYHON MIPOIIECCHI IEPBUYHOM MIPOMBICIIOBOH TIPOMBICTIOBOH
paboune mapameTpsl . .
HPOLIECCOB MEPBHAHOI nepepaboTKn HETH U nepepaboTku HeHTH U TIPOIIECCHI TEPBUYHOM MIPOLIECCHI IEPBUYHOM
P P TEXHOJIOTHIO TEXHOJIOTHIO repepaboTK HePTH U nepepaboTku HepTH 1
repepaboTk HePTH U
repepaboTKu nepepadoTKA TEXHOJIOTHIO TEXHOJIOTHIO
MOy THOTO HE(YTSHOTO
rasa MIOITYTHOTO HE()TSHOTO | TOITyTHOTO HE(PTSIHOTO mepepaboTKu nepepadoTKu
’ rasa. rasa. MOMYTHOT'O HETSAHOTO | MOMYTHOTO HEPTSIHOTO
rasa. rasa.
He ymeer YactuuHo ymeet Xopouio ymeer YMeeT caMOCTOSITENIBHO
HCIIOJIb30BATh UCIIONIb30BaTh HCIIOJIb30BATh UCIIONIb30BaTh
Ymers: Y1 ucnons3oBath
[IKC-1.3 TEXHHYECKYIO TEXHUYECKYIO TEXHUYECKYIO TEXHHUYECKYIO
0COOEHHOCTH TEXHOJIOTHH
[Mpumensier 3HaHus O —— JOKYMEHTAIHIO ISt JIOKYMEHTALHIO IS JOKYMEHTAIHIO JIIS JIOKYMEHTALHIO IS
OCHOBHBIX . ouecc}; HePeDABOTKI OCYIIECTBIICHUS OCYIIECTBIICHHS OCYIIIECTBIICHHS OCYIIECTBIICHUS
IIKC-1 TEXHOJOTUIECKUX I})Ie v u (f)r[ P THOTO TEXHOJIOTUIECKOTO TEXHOJIOTUIECKOTO TEXHOJOTUIECKOTO TEXHOJIOTUIECKOTO
IIPOIIECCOB 1 e (1)T${HOFO};213a Iporecca nepepadoTKH | Ipolecca MepepadoTKH | IMpolecca NepepadoTKH | Mpolecca MepepadoTKH
PEXUMOB ' He(TH U TIOIYTHOTO He(TH U TOMYTHOTO He(TH U TIOMYTHOTO He(TH U TIOMYTHOTO
MIPOMU3BO/ICTBA. rasa. rasa. rasa. rasa.
Bnageer
Bnanets: B1 He Bnageer 5 JocTtaTouHo BnageeT B coBepieHncTBe
HE3HAYUTEIbHBIMA
CIOCOOHOCTBIO CHOCOOHOCTBIO CIIOCOOHOCTBIO BJIaJI€ET CIIOCOOHOCTHIO
OCYIECTBIISATH OCYIIECTBIATD CHI0COOROCTAMK OCYIIECTBIISTH OCYIIECTBIIATH
Y N Y . OCYIIECTBIIATH Y . Y .
TEXHOJIOTUYECKHH TEXHOJIOTMUECKUI N TEXHOJOTUYECKHH TEXHOJIOTUYECKUH
TEXHOJOTUYECKUH

npoiiecc nepepaboTku
He()TH ¥ NOMYTHOTO ra3a
B COOTBETCTBHU C

rasa B COOTBETCTBHUU C
TpeOOBaHUAMU TpeOOBaHUSMHU GOBAISMIL TpeOOBaHUAMU TpeOOBaHUAMU
TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOIO P TEXHOJIOTUYECKOTO TEXHOJIOTHYECKOTO
TEXHOJIOTHYECKOTO
periaMeHTa. periaMeHTa. periaMeHTa. periaMeHTa.
perjJaMeHTa.

npolriecc nepepadboTKu
HE(TH U Oy THOTO
rasa B COOTBETCTBHH C

poIece nepepadoTKu
He(TH U NMOMyTHOTO

poIece nepepadoTKu
He()TH U Oy THOTO
rasa B COOTBETCTBHH C

mpoIiece nepepadoTKu
HE(TH U NOMYTHOTO
rasa B COOTBETCTBHH C




Kox xoMnereHmuu

Ko, HammeHOBaHUE
HIK

Koxg n naumeHoBanue
pe3ynbpTaTta O0y4IeHHUs 10
IHACIUIIINHE

Kpurepun oneHuBaHUs pe3yabTaTOB 00ydeHHS

1-2

3

4

5

IIKC-4

TIKC-4.2
PaccuutrsiBaet
MOTPEOHOCTH
peareHToB U
MaTepUalioB Ha
OCHOBE
MaTepUabHOTO
OajaHca
TEXHOJIOTHYECKOTO
npoiiecca.

3HaTh: 32 OCHOBHBIE
TIPUHINIBI COCTaBIICHHS
MaTepHaJIbHOTO OaaHca
TEXHOJOTUIECKOTO
pouecca NEPBUYHOM
nepepaboTku HePTU U
MOy THOT'O HEPTSHOTO
rasa.

He 3naer TpebGoBaHms K
CBIPBIO U NOTy4aeMbIM
HPOIYKTaM yCTaHOBOK
nepepaboTKu HePTH U
IIOITyTHOTO Tasa.

3HaeT OT/eIbHbIC
TpeOOBaHUS K CHIPBIO U
MIOJTy4aeMbIM
NPOJYKTaM yCTaHOBOK
nepepaboTku HepTh U
IIOITyTHOT'O Ta3a.

3HaeT OCHOBHEIC
TpeOOBaHMUS K CBHIPBIO U
HOJTy4aeMbIM
MPOJYKTaM yCTaHOBOK
nepepaboTKu HePTH U
IIOIIyTHOT'O Ta3a.

B coBepuieHcTBe 3HaET
TpeOOBaHMUS K CHIPHIO U
MOJTy4aeMbIM
MPOJIYKTaM yCTaHOBOK
nepepaboTKu HEPTH U
MOITYTHOI'O Ta3a.

VYMets: V2 paccunuThIBaTh
MOTPEOHOCTH B CHIPBE U
KOJIMYECTBO TIOJY4aeMBIX
NPOJYKTOB Ha OCHOBE
MaTepHabHOTO OaaHca
TEXHOJIOTHYECKOT0
nporecca.

He ymeer
pa3pabaTbIBaTh
MEpOIpPUSTHS Ha
yCTaHOBKax
nepepaboTKu HePTH U
TIOITYTHOTO Ta3a I
TTOBBITIICHHUS KauecTBa
MOJTy4aeMbIX (paKkinit
U MIPOAYKTOB.

YMeeT HE3HAYUTENBHO
pa3pabaTeIBaTh
MEpOIpUsATHS Ha
YCTaHOBKaX
mepepaboTku HePTh 1
MOMYTHOTO ra3a Jjist
MOBBIIICHUSI KAYECTBA
MTOITy4aeMbIX (paKimuii
U TPOAYKTOB.

JlocTaTo4HO MOJHO
yMeeT pa3pabaThIBaTh
MEpOTIPUATHS Ha
YCTaHOBKaX
mepepaboTK HePTH U
MOy THOT'O ra3a Jjist
MOBBIIICHUS KAYeCTBA
TTOITy9aeMbIX (hpaKIuii
Y IIPOYKTOB.

YMeer noaHo U
CaMOCTOSTENILHO
pa3pabaTbIBaTh
MEpOIPUATHS Ha
yCTaHOBKaX
nepepaboTku HePTH 1
MOMYTHOTO Tra3a Julst
MOBBIIICHUS Ka4eCTBA
MOJTy4aeMbIX (paKkinii
U TIPOTYKTOB.

Bmanets: B2 meromamn
pacuéra MaTepHaTLHOTO
0ajaHca U OCHOBHBIX
TEXHOJIOTHYECKHUX
MapaMeTPOB YCTaHOBKH.

He Bnageer MmeTogamMu
pacuéra TEIUIOBBIX U
MaTepuanbHbIX
0aaHCOB, OCHOBHBIX
TEXHOJIOTUICCKHUX
MapamMeTpoB YCTAaHOBKHU
MIepETOHKN HEPTH.

Cnabo Biazeer
METOJaMU pacuéra
TCIIOBBIX U
MaTepHabHBIX
0aIaHCOB, OCHOBHBIX
TEXHOJIOTUUECKHUX
MapamMeTpOB YCTAHOBKH
TIEPETOHKU HEPTH.

Xopotiio BiIageeT
METOJaMu pacuéra
TCIJIOBBIX U
MaTepuaibHbIX
0aaHCOB, OCHOBHBIX
TEXHOJOTUUECKHUX
MapaMeTpOB YCTAHOBKHU
TIEPETOHKN HePTH.

JlocTaTouHO MOJTHO
MEeTOJaMH pacuéra
TCIIJNIOBBIX U
MaTepUabHBIX
0aIaHCOB, OCHOBHBIX
TEXHOJIOTUIECKUX
MapamMeTpOB YCTAHOBKH
TIEPETOHKU HEPTH.

ITIKC-5

IIKC-5.1
PaspabatsiBaeT
MEPOTIPUATHS TI0
MOBBIIICHUIO
3¢ HEKTUBHOCTH
paboThI
TEXHOJIOTHYECKOTO
o0ObekTa.

3uath: 33 OCHOBHBIE
HAIpPaBICHUS
ONTUMHU3ALIH
TEXHOJIOTUHU YCTAaHOBOK
MIePBUYHOHN TIepepaboTKH
He(TH U TTIOIYTHOTO
HedTsHOTO raza.

He 3naet metoip1
MIPEYTIPEKIACHAST U
YCTpaHEHHs TIPUIHH
OTKJIOHEHHUS OT HOPM
TEXHOJIOTHIECKOTO

periaMeHTa yCTaHOBOK
nepepaboTKu HePTH U
IIOITyTHOT'O Ta3a.

3HaeT OTAeIbHbIE
METOIBI
TPEIYTIPEKACHAS 1
yCTpaHEHHUS TPUYUH
OTKJIOHEHHSI OT HOPM
TEXHOJIOTUIECKOTO
periaMeHTa yCTaHOBOK
nepepaboTku HePTU U
MIOIIYTHOT'O Iasa.

3HaeT OCHOBHBIC
METObI
MPEAYIPEIKACHHS 1
yCTpaHEeHUs IPUIHH
OTKJIOHEHHS OT HOPM
TEXHOJIOTHYECKOIO
periiaMeHTa yCTaHOBOK
nepepaboTKu HePTU U
MOMYyTHOTO rasa.

B coBepuieHcTBe 3HaeT
METO/IbI
NPEAYNPENKACHUS 1
yCTpaHEeHUS! TPUIHUH
OTKJIOHEHUSI OT HOpM
TEXHOJIOTUYECKOT0
periiaMeHTa yCTaHOBOK
nepepaboTku HEPTH U
[IOIIyTHOT'O rasa.
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Kox xoMnereHmuu

Ko, HammeHOBaHUE

Koxg n naumeHoBanue

Kpurepun oneHuBaHUs pe3yabTaTOB 00ydeHHS

NaK pe3ynbpTaTta O0y4IeHHUs 10
JMCIUITINHE 1-2 3 4 5
Ywmern: V3 YMeeT noiaHo u
He ymeer YMeeT He3HAUUTENBHO JocTato4yHo noiaHo
pa3pabaThIBaTh CaMOCTOSITEITEHO
pa3pabatbIBaTh pa3pabaTbIBaTh yMeeT pa3pabaThIBaTh

TEXHOJIOTUIECKUE pa3pabarTbIBaTh
MEpOIPHUATHS 10 MEPOTIPHUSATHS 10 MEPOIPHUSATHS 10

pETIeHNs 0 MOBBIIICHUIO MEPOTIPUATHS 10

MTOBBIICHUIO TIOBBIIICHUIO MTOBBITIICHUIO
3¢ GEeKTHBHOCTH PabOTHI TOBBIIIEHUIO

. 3¢ PeKTUBHOCTH s dexkTuBHOCTH 3 peKTUBHOCTH

YCTaHOBOK IIEPBUYHOM 3¢ PpeKTUBHOCTH

nepepaboTku HePTU U
MOy THOT'O HEPTSIHOTO
rasa.

pabOoThI YCTAHOBOK
nepepaboTKu HePTH U
MOMYTHOT'O ra3a

paboThl YCTaHOBOK
nepepaboTku HEPTU U
MOy THOTO Ta3a

pabOThI YCTAHOBOK
nepepaboTKu HePTH U
MOy THOT'O ra3a

paboThI YCTAHOBOK
nepepaboTku HepTH U
MOIYTHOTO Tra3a

Bnanets: B3 Mmeronamu
ONTUMU3AIIH PAOOTHI
YCTaHOBOK MEPBUYHOMH
mepepaboTK HePTH U
MOy THOTO HE(YTSHOTO

rasa.

He Bnageer ciocobamu
KOHTPOJISI OCHOBHBIX
TEXHOJIOTMYECKHUX
MapamMeTpoB YCTAHOBOK
nepepaboTKu HePTH U
MOy THOT'O ra3a.

Cnabo Braseer
Croco0amMu KOHTPOJIS
OCHOBHBIX
TEXHOJIOTHIECKUX
napaMeTpoB YCTaHOBOK
nepepaboTku HePTH 1
HOIYTHOTO raza.

Xopo1o BiajgeeT
croco0aMu KOHTPOJIS
OCHOBHBIX
TEXHOJOTUIECKUX
TapaMeTpoB yCTAaHOBOK
repepaboTKu HEPTH U
MIOITYTHOTO Ta3a.

JocTaTouHo moJiHO
BIIAJICET CITOCOOaAMHU
KOHTPOJIS OCHOBHBIX
TEXHOJIOTHIECKUX
MapamMeTpoB YCTAaHOBOK
nepepaboTku HepTH 1
MOMYTHOT'O ra3a.
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KAPTA
o0ecre4eHHOCTH TUCHHUILINHBI Y4eOHOH M y4eOHO-MeTOANYeCKOoM JIuTepaTypoi

[Ipunoxenue 2

JuctmmuimHa: «IlepBuynas nepepaboTka HEQTH U MOMYTHOTO HEPTIHOTO ra3ay
Hanpasnenue: 18.03.01 Xumuueckas TeXHOIOTUS

Hanpasnennocts (mpouib): XuMuyeckas TEXHOJIOTHS epepaboTKu HepTH U Ta3a

n/n

HazBanue y4ye6HOTO, yueOHO-
METOLUYECKOTO U3IAHUS,
aBTOD, HU3IATENBCTBO, BUI

W30aHUs, TOJI U3IaHUS

KomnyectBo
9K3EMILIAPOB
B BUK

KonTHarenT
obOydJaromuxcs,
HCIIONB3YIONIUX

YKa3aHHYIO0

JUTEPaTypy

O0ecIeueHHOCTh
00yJarommxcst
JIUTEepaTypoHu,

%

Hammune
AJIEKTPOHHOTO
BapuaHTa B

DBC
(+/)

Caguenkos, A. JI. IlepBuunas
nepepabotka HepTH U Taza
yueOHOe rnocooue IS
CTYJICHTOB BY30B,
oOyJaronmxcs o
HaPaBICHUIO IMOJTOTOBKU:
18.03.01 "Xumuueckas
TexHoyorus" / A. JL
CaBuenkoB ; TroMeHb
TioM[HI'Y, 2014. - 126 c. :
wi., rpad. - DJIEKTPOHHAS
oubmorexka TUY.

30+OP*

60

100

AxmeroB, C. A. Texmonorus
TyOOKO# TepepabOTKH HEPTH
u raza: yueOHoe mocobue / C.
A. AxmeroB. — Ya: T'unem,
2002. - 672 c.

61

60

100

CaBYCHKOB, A. JL
TexHonoruyeckue u
9KOHOMHYECKHE pacyéThl B
HedTeniepepaboTke:  yueOHOe
mmocobue / A. JI. CaBuenkos, JI.

B. Baxenuna. - TrooMmeHs,
Ty, 2020. - 113 c. -
DneKTpoHHAs oubImoTeKa
THY.

oP*

60

100

oubmmorexy TUY http://webirbis.tsogu.ru/

OP* - »IeKTPOHHBIH pecypc AOCTYIHBIM dYepe3 dJICKTPOHHBIM Katajor / DIJIEKTPOHHYIO
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JincT cornacosaHusAa

BHyTpeHHUI AokyMeHT " NepBuUYHaa nepepaboTka HehTM U NONyTHOro HedpTAHOrO rasa
_2023_18.03.01_XTo"

DokymeHT nogrotoBun: Manoposa Onbra OneroBHa
DokymeHT nognucan: Mo3sbipeB AHapen NeHHagbeBUY

cep""";:.'r Homep OonxHocTb (17 [e] no Pe3ynbTtar Dara KommeHTapuin
BaBenyoLmn Ka-

31 2F 8D AF 2B 59 |cbenpon, nmetowmn [Mo3sbipeB AHOpen Cornacosano

72 07 y4eHylo cTeneHb "eHHagbeBWY
KaHgugaTta Hayk

5D OE E9 7D AD 2F |Beaywimn cneuna- KybacoBa CBeTnaHa Cornacosano

E4 5D inucT BukTopoBHa

5A 75 76 26 3B FE Nupexto KatokoBa Japbs Cornacosano

18 E8 P P XprcaHoBHa
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