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NHdopmaums 0 BAaAenbLe:
®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

TexnoJsiorus riry0okou nepepadorku HedpTr

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)

Hamnpasnenue noarotroBku

Ipoduns

Keamuduxanums
Dopma o0yueHUS

OO0mast TpyI0EMKOCTh

YacoB 1o y4eOHOMY IIJIaHy

B TOM YHCJIC:

ayJIUTOPHBIC 3aHATH

CaMOCTOATCIIbHAs pa60Ta

JacoB Ha KOHTPOJIb

18.03.01 Xumuueckass TEXHOJIOTHS

XuMHU4ecKas TEXHOJIOTHS MMPUPOAHBIX 3Hepr0Hocheneﬁ 1 yIJICpOAHBIX MaTCpHUaJIOB

Bakanasp
oYHAas
12 3ET
432 ®DopMbI KOHTPOJISL B CEMECTpaAX:
9K3aMeH §
173 3a4eT 6
205 3a4eT C OL[EHKOH 7

KypcoBas padorta 7
54

Pacnpe}le.ﬂe}me YacoB JUCHHUIIMHBI 110 ceMeCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 6 (3.2) 74.1) 8 (4.2)
Kypee>) Hroro
Henens 15 19 10
Bun zanaruii VII PIT VII PIT viI PIT VII PIT

Jlexmn 14 |17 |34 |34 |18 |18 |66 |69
[IpakTuueckue 28 (34 |34 |34 (45 [45 |107 113
B ToMm yucne unr. 6 6 12 |12 |6 6 24 |24
HUroro ay. 42 |51 |68 |68 [63 |63 |173 182
Konrakrhas pabora 42 |51 |68 |68 [63 |63 |173 182
Cam. pabora 66 |57 |85 |76 |54 [54 |205]187
Yacel Ha KOHTPOJIb 27 |27 |27 |27 |54 |54
HUroro 108 | 108 | 180 | 171 | 144 | 144 | 432 | 423




IIporpammy cocraBum(u):

x.m.H., [Joyenm, Anexceeg /. U.

Pabouas mporpamma
TexHos10rus ri1y00xoii nepepadoTku HepTH

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSATENTPHO yCTaHABIMBAaEMBIH 00pa30BaTENIFHBIN CTAaHIAPT BEICIIEro 00pa3oBaHus - OakanaBpuat denepansHoE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE yUpEeKASHUE BhICIIEro 00pazoBanus « HalmoHampHbBIN HCCIea0BaTebCKUN
texHonoruueckui yausepcuter « MUCHUCy» no nanpasnenuro noAarotosku 18.03.01 Xumudeckas texHosorus (Iprukas ot
02.04.2021 . Ne 119 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

18.03.01 Xumuueckas trexnonorus, 18.03.01 22 XumTexuonorus_ IplIOuYM.plx Xumudeckas TEXHOJOTHS MPHUPOTHBIX
SHEPrOHOCUTEIIEH U YIIEPOJHBIX MATEPUANIOB, YTBEPAKIEHHOr0 YueHbM coBeToM @I'AOY BO HUTY "MUCuC" B cocrase
cootserctByromeii OITIOIT BO 30.11.2021, nmpotokon Ne 35

YrBepxaena B coctase OITOIT BO:

18.03.01 Xumuueckast TEXHOJIOIHs, XMMUYECKasi TEXHOJIOTUS IPUPOJHBIX SHEPIOHOCUTENEH U YIIIEPOAHBIX MATEPUAIIOB,
yIBepxkAeHHOH YueHslM coBeToM OI'AOY BO HUTY "MUCuC" 30.11.2021, nporoxon Ne 35

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

[Iporoxon ot 24.06.2021 ., Nel 1

PykoBomutens noapasaencuus K.¢-m.H. moueHT [tonTep J[.A.



1. HEJIX OCBOEHUA

1.1 |* Hay4uTb OCHOBHBIM IIPUHIUIIAM PACU€Ta U NPOCKTUPOBAHUS TEXHOJIOTUU

1.2 | mepepabOTKH I'a30B, TA30KOHICHCATOB U HE(PTH;

1.3 HAY4YUTH MPUHOUIIAM OTITUMHU3AIUN TEXHOJOTMUCCKUX ITPOLIECCOB

1.4 | nefcTBYIOMNX M MPOEKTHPYEMBIX IPEANPHATHH HeTernepepadOTKH U HeTeXUMUH,

1.5 | B TOM 4HCJIE C HCIIOIb30BaHHEM METOA0B MAaTEMATUYCCKOTO MOACIIUPOBAHUSA;

1.6 TIPUBUTH HABBIKU WCIIOJIb30BAHUA 3HaHPII>i, TIOJTYYCHHBIX 11O

1.7 | 0Omeo6pa3oBaTeIbHBIM U CHEIHAIBHBIM TUCHHUILIHHAM, TP pa3padoTKe U

1.8 | mpoeKTHPOBaHNY TEXHOJIOTHH ITOJITOTOBKH M EPEPAOOTKH YIIEBOJOPOIHOTO CHIPhS;

1.9 | « BEIpaOoTaTh YMEHHE MPOTHO3UPOBATh XapaKTep, CBOMCTBA U 00IaCTh

1.10 | mpuMeHEHNS TOTyYaeMbIX IPOAYKTOB IepepaboTKH HE(YTSIHOTO B Ta30BOTO CHIPHSI.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBHOM ITIPOT'PAMMBI

Brnox OIT: b1.B.1B.02

2.1 TpedoBanus Kk l'[pe[lBa]PPlTeJ‘lb]—lOﬁ NOAI0TOBKE 00Y4aI0LIerocs:

2.1.1 | MaccooOMeHHBIE IPOIIECCH XUMUUECKOH TEXHOJIOTHH

2.2 JAucuunimHbl (MOIY/IH) U PAKTHKH, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HE0OX0AUMO KaK
npeaulecTByLIee:

3. PE3YJIbTATBI OBYYEHMUA 11O JUCIIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMAMH

IIK-4: Cioco6eH mpoBepsATh TEXHHYECKOE COCTOSTHAE, OPTAHU30BBIBATH MPOPUIAKTHYECKHE OCMOTPHI 1 TEKYIH PEMOHT
000py10BaHHs, TOTOBHTH 000PyI0BaHNE K PEMOHTY, 0CBOHThH IKCIUIyaTAIIHIO BHOBb BBOIMMOT0 000pYI0BaHUS

3HaTh:

[TK-4-31 ocHOBHBIE BHJIbI IPOYKIIUK HETEepepadaThIBAIOIIETO MPEATPUSATHS

IIK-3: Cnioco6eH ocylecTBIATH TEXHOJOTHYECKH I MPOIECC B COOTBETCTBHH C PErJIaMEHTOM U HCIOJIb30BaTh CHCTEMBI
ABTOMATU3MPOBAHHOIO YIIPABJICHUSA NMPOU3BOACTBCHHLIM MPOLECCOM

3HaTb:

ITK-3-31 oCHOBHBIE TEXHOJOTHH NepepabOTKH HEPTH

ITK-4: Cnioco0eH npoBepsTh TEXHHYECKOE COCTOSIHUE, OPTAHU30BbIBATH NPOGUIAKTHYECKHE 0CMOTPbI H TEKYLIMIl PEMOHT
000py10BaHHs, TOTOBUTH 000PyI10BAHME K PEMOHTY, 0CBOHTb IKCILIYyaTAIMI0O BHOBb BBOIMMOI0 000py10BaHUS

Ymerb:

IIK-4-Y1 oueHUTH Ka4eCTBO MPOAYKTOB HeprenepepabOTKH Ha OCHOBE MOKa3aTeNei KauecTa

MK-3: Cnocoben OCYHIECTBJIATH TEeXHOJOTHYEeCKUIl nmpouecc B COOTBETCTBUH € PEIVIAMEHTOM U UCIIOJb30BATH CUCTEMbI
ABTOMATHU3MPOBAHHOTO YIIPABJIE€HUS NNPOU3BOACTBCHHBIM MPOLECCOM

YMmerb:

[IK-3-¥Y2 paccunTsIBaTh OCHOBHBIE TIPOIECCH HETENepepaboTKu

ITK-4: Cnocoden npoBepsiTh TEXHHYECKOE COCTOSIHNE, OPTaHU30BbIBATH NMPO(HIAKTHYECKHE OCMOTPHI H TEKYIIHH PEMOHT
00opynoBaHusl, TOTOBUTH 000PY10BaHNe K PEMOHTY, OCBOHTH IKCIIyaTAIIMIO BHOBb BBOJHMOT0 000PYI0BaHHS

Baagern:

[IK-4-B1 HaBbIKaMu OMEPUPOBAHUS TEXHOJOIMUYECKUMH MapaMeTpamMu nepepaboTku HeQTH

IK-3: Cnioco6eH ocyniecTBIATH TEXHOJIOTHYECKHIT MPoIecC B COOTBETCTBUH C PErJIaMEHTOM M HCI0JIb30BATh CHCTEMbI
aBTOMATH3HPOBAHHOIO YIPaBJIeHUs] IPON3BOACTBEHHBIM MPOLIECCOM

Baaaernb:

IIK-3-B1 HaBbIKaMU YTEHUS TEXHOJIOTHYECKHX CXEM

4. CTPYKTYPA U COJEPKAHUE

Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [Ipumeuanue KM Brinosn
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMmble
KOMIeTeHIUI pecypcsl padoTsI




Pa3gen 1. CoBpemenHoe
COCTOSIHHE TOILINBHO-
IHEPreTHYECKOT0
KOMILIEKCa B MHpe

1.1 I'eorpadus MecTopoxaeHUi 2 JI1.3J12.1
U 3amachl FOPIOYUX JI2.2J13.2
WCKOTaeMbIX B Mupe /JIex/ 213253

1.2 CamocToATenbHOE U3y4eTHIE 10 JI1.1
Marepuana B LMS JI1.4J12.2J13.
Canvas:3Ha4eHue roprounx 2
HCKOMAEMbIX B MUPOBOH 213253
skonomuke /Cp/

1.3 CamocToATeNnbHOE U3y4YerHHe 6 JIT.1J12.1
Matepuaia B LMS JI2.2J13.1
Canvas:/I[uHamuka 1006191 JI3.2
HedtH B Mupe /Cp/ 012233

1.4 CamocToATeNbHOE U3y4YETHHE 8 J.1
Matepuaia B LMS JI1.4J12.1
Canvas: ToriBHO- JI2.2J13.2
SHepreTHYecKuii OaaaHc B 313233
ctpanax mupa /Cp/

1.5 Kpatkue cBenenus o 2 J1.1
TE€OJIOTHH, TOOBIYH U JI11.4J12.1
TPaHCTIOPTHPOBKE HEDYTH U J12.2J13.2
raza /IIp/ 012233

1.6 MupoBoe pa3BuTHe 2 J1.1
TOIUTUBHOM JI1.4J12.2J13.
npombliuieHHocTH /JIek/ 2

313233

1.7 CamocToATeNnbHOE U3y4YerHHe 5 TIK-3-Y2 TIK-3 JI1.1
Matepuaia B LMS -B1 TIK-3-31 JI1.4J12.1
Canvas:Pa3utue HeTIHOM [1K-4-31 TIK-4- JI2.2J13.2
MIPOMBIIIJIEHHOCTH B V1IIK-4-B1 21922 33
Poccun /Cp/

1.8 Pa3zButne 2 TTK-3-Y2 TIK-3 J.1
HedTenepepadaThIBAIOIICH -B1 TIK-3-31 JI1.4J12.1
npombinieHHocTH /Ip/ [1K-4-31 TIK-4- JI2.2J13.2

V1 IK-4-Bl 212233
Pa3gen 2. CoBpemenHble
TPeICTABIEHHUS 0
MPOMCXOKAEHUU TOPIOYHX
HMCKOMAaeMBbIX

2.1 OCHOBBI OHO- U TEOXHMUHU 2 J1.2

TOPIOYUX UCKOMaeMbIxX /JIex/ JI1.4J12.1
J12.2]13.2
313233

2.2 CoBpeMeHHBIEC TEOPUH O 2 J1.2

npoucxoxaeHuu nedru /Ip/ JI1.4J12.1
J12.2J713.2
313233

2.3 OCHOBHBIE TIOJIOKEHUS 2 TIK-3-Y2 TIK-3 JI1.2J12.1
COBpPEMEHHOM OpraHn4YecKoit -B1 TIK-3-31 JI2.2J13.1
TEOPUH TIPOUCXOXKICHUS [1K-4-31 TIK-4- JI3.2
Hedtr /Jlex/ V1 IIK-4-B1 212233
Paznea 3. OcHOBBI XUMHH
HedTH

3.1 DJIEMEHTHBIN U 2 J1.2
(hpaKIMOHHBIH COCTaB JI1.4J12.1
Hedu /Jlex/ J12.2]713.2

212233

32 XVUMHUYECKUH COCTaB U 2 J1.2
pacnpezeneHre rpyrnoBbIX JI1.4J12.1
YIJIEBOJJOPOJHBIX J12.2J13.2
KOMITOHEHTOB 110 (PpaKIusIiM 213233

vedtn /Tp/




33 I'erepoaToMHBIE COETUHEHUS 2 JI1.2

Hedrn /Tp/ JI1.4J12.2J13.
2
313233

34 CamocTosTenbHOE H3YUeTHHE 10 1.2
Matepuana B LMS JI1.4J12.1
Canvas:OcHOBHbIE JI2.2J13.2
(usndeckue cBoicTBa 2132033
HedTel u
HedrenpoxykToB /Cp/

35 CamMocTosATeNnbHOE U3y4YeTHHE 6 JI1.2J12.1
Matepuana B LMS JI2.2J13.2
Canvas: Xumuueckas 212233
knaccubukays Hedrei /Cp/

3.6 CaMocToATeNbHOE U3y4YeTHHE 6 JI1.2
Matepuana B LMS JI1.4J12.1
Canvas: TexHonornueckas JI2.2J13.2
knaccudukays Hedrei /Cp/ 2139233

3.7 OCHOBHBIE HaNpaBJICHUS 2 IIK-3-B1 TIK-3 JI1.2J12.1
nepepaboTKu HeTel U -Y2 IIK-3-31 JI2.2J13.1
ra30BbIX KOHZECHCATOB /JIex/ TIK-4-31 TIK-4- JI3.2

V1IIK-4-B1 313233

3.8 CaMocTosATeNnbHOE H3y4YeTHHE 6 [TIK-3-B1 TIK-3 J1.2
Matepuaia B LMS -Y2 IIK-3-31 JI1.4J12.1
Canvas:Knaccudukanms TIK-4-31 T1K-4- JI2.2J13.2
MPOIIECCOB V1 I1K-4-B1 215253
HedrenepepadoTku /Cp/

Paznen 4. Knaccudurxanus
U TOBApHAs
XapaKTepUCTHKA
He(PTEeNnpPoaIYKTOB

4.1 Knaccugukarus ToBapHbIX 2 J.1
HedrenpomykToB /JIex/ JI1.3J12.1

J12.2J713.2
313233

4.2 OCHOBBI XMIMMOTOJIOTUH 2 JI1.1
MOTOPHBIX TOIIJIMB U JI1.3J12.1
cMa304HbIX Macen /JIek/ JI2.2J13.2

313233

4.3 XUMMOTOJIOTHYECKHE 2 JI1.1J12.1
TpeOOBaHUS U MapKH JI2.2J13.2
MOTOpHBIX TorutuB /ITp/ 313233

4.4 TpeboBaHus K KAUECTBY 2 JI1.1J12.1
SHEPreTUYECKUX TOTUTUB U MX JI2.2J13.2
mapku /TIp/ 2102233

4.5 XVWMMOTOJIOTHYECKHE 3 JIT.1J12.2J13.
TpeOoBaHUs K HE(YTIHBIM 2
maciam /Ip/ 313233

4.6 DKCIUTyaTalliOHHbIE 1 JI1.2J12.1
TpeOoBaHU K HEKOTOPHIM JI2.2713.1
HETOIUIMBHBIM JI3.2
npoaykram /Jlex/ 212233

4.7 [IpaBuna oxpaHsl Tpyaa u 1 JI1.2J12.1
0e30macHOCTH TpH padoTe B JI2.2J13.2
nabopatopuu /TIp/ 212233

4.8 Orpenenenue rpynmnoBoro 8 JI1.2J12.1
YIJIEBOJOPOIHOTO COCTaBa J12.2J13.2
OCH3MHOB MPSIMOW MEPETOHKH 2132
1 TEPMUIECKOTO
kpekunra /IIp/

4.9 Omnpenenenue GU3NIECKUX 4 TTK-3-Y2 TIK-3 JI1.2J12.1
CBOWCTB YIJI€BOJAOPOTHBIX -B1 TIK-3-31 JI2.2J13.2
razos /TIp/ [TK-4-31 T1IK-4- 213253

V1I1IK-4-Bl




4.10 |U3yuenue peakmmit IK-3-B1 [IK-3 | JI1.2J12.2J13.
MpeBpalICHUS -V2 IIK-3-31 2
YIJI€BOAOPOIOB B HX I1K-4-31 I1IK-4- 0109233
cmecsx /IIp/ V1 IIK-4-Bl
Pasgen 5. TexHoyiornueckue
OCHOBBI IEPBHYHOT
nepepadoTku HedTH

5.1 Hayunsie ocHOBBI JI1.4J12.1 P1
MOJITOTOBKU HE(PTH K JI2.2J13.2
nepepabotke /JIex/ 2139233

5.2 Teopernueckue OCHOBBI JI2.1
IIPOLIECCOB IEPETOHKU J12.2J13.2
HedTu /JIex/ 012233

53 CoBpeMeHHbIe J2.1
MIPOMBIIIIJICHHBIE YCTAaHOBKU JI2.2J13.2
MIEPErOHKHN HEPTH U 213253
razos /IIp/

5.4 ®paKkIIMOHUPOBaHUE JI1.4J12.1
YIJIEBOJOPOIHBIX Ta30B J12.2J13.2
HedTenepepadboTku /JIek/ 212233

5.5 Crabunu3anys 1 BTOpUIHAsS J2.1
neperonka 6ensuHa /JIex/ JI2.2J13.2

213233

5.6 CaMocTosTeNnbHOE U3yUYerHue [K-3-Y2 TIK-3 J2.1
Matepuana B LMS -B1 TIK-3-31 JI2.2J13.2
Canvas: Turbt MK-4-31 TIK-4- | 212233
MIPOMBIIIIICHHBIX YCTAHOBOK V1 IIK-4-Bl
MEepPEeroHKH HeYTH U
HedTenpoaykroB /Cp/

5.7 Omnpenenenue GU3NIECKUX IIK-3-Y2 TIK-3 J12.1
CBOICTB roproYnx -B1 IIK-3-31 JI2.2713.1
9HEProOHOCHUTENEH HePTIHOTO [TK-4-31 TTIK-4- JI3.2
psna /Tlp/ VY1 IIK-4-B1 212233
Pasnea 6. Teoperuueckue
OCHOBBI IPOM3BO/CTBA
CMa304YHBIX Maces

6.1 Teopernueckue OCHOBBI JI1.3J12.1
SKCTPAKIIUOHHBIX JI2.2J13.2
nporeccos /Jlek/ 212233

6.2 DKCTPaKIMOHHBIE TPOLIECCHI JI1.4712.1
ounctku Macia /I1p/ J12.2J13.2

212233

6.3 [IponanoBast JI1.4J12.1
neachanpTuzanus JI2.2J13.2
rynpona /IIp/ 212233

6.4 CenekTuBHAs OYMCTKA JI2.1
MACISHBIX (DpaKIii 1 J12.2J13.2
neachanpruzaTos /Jlek/ 212233

6.5 OuyHCTKa MaCIISTHBIX J1.2
JUCTUIUISITOB U JI11.4J12.1
neachanbTH3aTOB JI2.2J13.2
n30HUpaTeTEHBIMI 019233
(CeneKTUBHBIMMU)
pactBoputensimu /I1p/

6.6 TexHOJIOrHYeCKUE CXEMBI JI1.2J12.1
CETIEKTUBHOU OYUCTKHU JI2.2J13.2
macen /IIp/ 3103233

6.7 Henapadunuzanms JI1.2J12.1
paduHaTOB J12.2J13.1
Kkpuctayu3anueit /T1p/ J3.2

013233




6.8 PasHoBuHOCTH IIpOLIECCOB JI1.2
nernapaguHU3aIIH JI1.4J12.1
SKCTPAKTHOU JI2.2J13.2
kpuctammuzanmeit /I1p/ 212233

6.9 AOGCOpOIIIOHHAS OYUCTKA JI1.2J12.1
Macen /JIex/ J12.2J13.2

313233
6.10 |Kwucnornas ouncrka JI1.2J12.1
macen /IIp/ JI2.2J13.2
313233
6.11 HeonuTHas J1.2
JernapapuHU3anUL JI1.4J12.2J13.
macen /IIp/ 2
313233
6.12 Kap6amunnas TIK-3-Y2 I1IK-3 JI1.2
nerapaguHA3AIHS -B1 TIK-3-31 | JI1.4J12.2J13.
macen /TIp/ TTK-4-31 TIK-4- 2
V1 IK-4-B1 212233
6.13 | CamocTosITeNbHOE U3yUerHre [K-3-Y2 TIK-3 JI1.2J12.1
Matepuana B LMS -B1 TIK-3-31 JI2.2J13.2
Canvas:MukpoOuroormaecka TIK-4-31 T1K-4- 2132033
a1 genapaduHU3aIH V1I1IK-4-Bl
macen /Cp/
Pazgen 7. Tepmuueckas
nepepadoTrka He)TAHOIO
ChIpbS

7.1 Bunapl u Ha3HaueHue JI11.4J12.1
TEPMHYECKUX JI2.2J13.2
nporieccoB /JIek/ 212233

7.2 TepMoaMHaMUUECKHE OCHOBBI JI1.4J12.1
TEPMHUUECKUX MPEBPALICHUN JI2.2713.1
yri1eBo10po 0B /JIek/ JI3.2

313233

7.3 MexaHn3M TePMHUYECKUX JI2.1
peaxIuii He(TTHOTO JI2.2J13.2
coipbs /JIex/ 313233

7.4 HedopmanbHas KHHETHKA JI1.4J12.1
LEMTHBIX peakuui J12.2J13.2
nmponmsa /Jlex/ 012233

7.5 lazodasnelit Tepmonm3 J2.1
HedrenpomykTos /IIp/ J12.2J13.2

313233

7.6 KunkodasHblit TEpMOITU3 JI1.4J12.1

HedTaHbIX ocTaTkoB /I1p/ JI2.2J13.2
313233

7.7 TepMoaecTpyKTUBHBIE JI1.4J12.1

nporeccs /JIex/ J12.2]13.2
313233

7.8 BinsiHue xauectBa ChIpbs U JI1.3J12.2J13.
TEXHOJIOTHUECKUX 2
rapaMeTpoB Ha MPOTEKAHHE 213253
mporecca TepMoIn3a
HeTaHbIX ocTaTKOB /JIex/

7.9 Tepmuueckuii KPEKUHT JI1.1J12.2J13.
JUCTHJUISATHOTO ChIphs /JIex/ 2

313233
7.10 | BucOpeKHHT TsDKEI0TOo JI1.3J12.2J13.
ceipbs /Ip/ 2
313233
7.11 | YcTaHoBKa 3aMeIJIEHHOTO JI1.3J12.2J13.
kokcoBanust /TIp/ 2

013233




7.12 | Ilomyuenue HeTIHBIX 2 JI1.3J12.2J13.
niexoB /TIp/ 2
313233
7.13 | IIpou3BOACTBO TEXHUYECKOTO 2 JI1.3J12.2J13.
yraepoaa /IIp/ 1J13.2
313233
7.14 | TIpon3BoACTBO HEPTIHBIX 2 TIK-3-Y2 TIK-3 JI1.4J12.1
ourtymos /TIp/ -B1 IIK-3-31 J12.2J13.2
[K-4-31 TIK-4- | 212233
V1IIK-4-B1
7.15 | TepmokoHTakTHOE 2 TTK-3-Y2 TIK-3 JI2.1
kokcoBanue /I1p/ -B1 IIK-3-31 J12.2J13.2
[IK-4-31 TIK-4- | 212233
V1IIK-4-B1
Pa3gen 8. Texnosiorust
KaTAJHTHYeCKUX
reTepoTUTHYECKHX
MPOIECCOB MePePadOTKH
HedgTH

8.1 DHepreTuka u XuMu4eckas 2 J.1

npuposa katanmsa /JIex/ JI1.4J12.2J13.
2
313233

8.2 Kunernka rereporeHHbIX 2 J.1
KaTaJTUTHYECKUX JI1.4J12.2J13.
peaxuuii /Jlex/ 2

313233

8.3 CamocTosATeNnbHOE U3y4YeTHHE 8 JIT.1J12.2J13.
Matepuaia B LMS 2
Canvas:Kartanutnyeckuit 212233
kpekuHr /Cp/

8.4 CaMocTosTeNbHOE U3yUYerHue 8 [K-3-Y2 TIK-3 J1.1
Matepuaia B LMS -B1 IIK-3-31 | JI1.4J12.2J13.
Canvas:OCHOBBI YIPaBJICHHS TIK-4-31 I1K-4- 2
MPOLIECCOM KAaTaTUTUYECKOTO V1 I1IK-4-B1 2152053
kpekunra /Cp/

8.5 CaMocToATeNbHOE U3y4YeTHHE 14 TIK-3-Y2 TIK-3 | JI1.1J12.2J13.
Matepuana B LMS -B1 IIK-3-31 2
Canvas:CunTes TIK-4-31 TIK-4- 212233
BBICOKOOKTaHOBBIX V1 IIK-4-B1
KOMITOHEHTOB OCH3WHOB U3
ra30B KaTATUTHYECKOTO
kpekunra /Cp/

Pa3gen 9. Texnosiorust
KATAJTUTHYECKHX
TOMOJIUTHYECKHX
MPOIECCOB MePePadOTKH
HepTH

9.1 [TapoBas karanuTHuecKas 2 JI1.2J12.2J13.
KOHBEPCHSI YTIIEBOJAOPOIOB 2
Hedru /JIex/ 213233

9.2 CaMocTosTeNnbHOE H3yUYerHre 10 JI1.2J12.2J13.
Matepuana B LMS 2
Canvas:ITponecc Kmayca /Cp/ 212233

9.3 CamocToATeNbHOE U3y4YETHHE 15 IK-3-Y2 TIK-3 | JI1.2J12.2J13.
Mmarepuana B LMS -31 1IK-3-Bl1 2
Canvas:OxucnuTenbHas I1K-4-31 [IK-4- 2102233
JIEMEpKaNTaHU3alNs ra30B U V1 IIK-4-B1

OEH3MHO-KEPOCHHOBBIX
¢dpakuuii /Cp/




9.4 CamocTosTenbHOe H3yUeTHHE 10 MK-3-Y2 TIK-3 1.2
Matepuana B LMS -31 TIK-3-B1 | JI1.4J12.2J13.
Canvas:ITpousBoacTso [TK-4-31 TIK-4- 2
BOJIOpOJIa Ta3uUKaIei V1 IIK-4-B1 D152 53
TBEPABIX HEPTAHBIX
ocratkos /Cp/

Pazgen 10.
I'mapoxaTaiuTuyeckune
MpoIecchl NepepadoTKH
He(QTAHOIO CHIPbH

10.1 | Knaccuduxkanus u 2 J2.1
Ha3HauYeHUETHJPOKaTaIUTU4E JI2.2J13.2
CKuX mporeccos /Jlex/ 212233

10.2 [Iporeccrl KaTATUTUYECKOTO 2 JI1.4J12.1
pudopmunra /Jlex/ JI2.2J13.1

J3.2
212233

10.3 | IIpoMbIlUIEHHBIE YCTAHOBKH 4 JI1.4J12.1
KaTaJIMTHYECKOTO JI2.2J13.2
pudopmunra /TIp/ 2132053

10.4 [Karanutuueckas 2 J12.1
H“30MepU3alys eHTaH- JI2.2J13.2
TFeKCaHOBOU (paKIvu 213253
0cH3uHOB /JIek/

10.5 | Karanmutuueckas 2 JI1.2J12.2J13.
TUAPOTCHU3aLHs B 2
npoleccax o0JaropaxMBaHus 2102233
HEPTSIHOTO CBIPbsI /JIek/

10.6 | IIpouecchl 4 Jd1.2
THAPOOOIarOpaKMBAHHS JI1.4J12.2J13.
HeTAHBIX ocTaTKoB /IIp/ 2

313233

10.7 |I'mapokpeKkHHT He(TSIHOTO 2 JI1.2J12.2J13.

coIpbs /JIex/ 2
213233

10.8 | T'uapokpeKkuHT GEeH3MHOBBIX 4 J1.2

¢pakmii /TIp/ JI1.4J12.2J13.
2
212233

10.9 | CenekTuBHBII 4 JI1.4J12.1

rugpokpekunr /TIp/ J12.2J13.2
313233

10.10 |[Tupponeapomaruzanus 4 J12.1

KEepOCHHOBBIX (hpaxumii /T1p/ JI2.2J13.2
313233

10.11 [Jlerkuii ruIpOKPEKUHT 4 JI2.1

BaKyymHoro0 ra3ois /IIp/ J12.2]713.2
212233

10.12 | 'uapoKpeKuHr BaKyyMHOTO 5 J2.1

muctuiata /TIp/ J12.2J13.2
313233

10.13  ['uapokpekuHr 4 J2.1
BBICOKOBSA3KOI'O MACJISTHOTO JI2.2J13.2
ceipbs /Tp/ 2139233

10.14 [TuapoKpeKUHT OCTATOYHOTO 4 TTIK-3-Y2 TIK-3 JI2.1
ceipbs /Ip/ -31 IIK-3-B1 JI2.2J13.1

T1K-4-31 TIK-4- J3.2
V1 IIK-4-B1 313233

10.15 | Hekatanutuueckue 2 [IK-3-Y2 TIK-3 J2.1
THIPOTEPMUYECKHE -31 I1IK-3-Bl1 JI2.2J13.2
MPOLIECCHI IepepaboTKH [IK-4-31 TIK-4- | 313233
TSOKETIBIX HEPTIAHBIX V1 IIK-4-B1

ocTtaTkoB /JIex/




Pa3gen 11. CoBpemenHoe
COCTOSIHHE M AKTYaJIbHbIE
1po0JieMbl
He(TenepepadoTKU

11.1 | Xapakrepucruka u 8 2 JI1.2J12.2J13.
knaccudukarus HIT3 /Jlex/ 2

212233

11.2 | IIpuHUMOBI IPOEKTUPOBAHUS 8 2 JI1.2J12.2J13.

HIT3 /JTex/ 2
212233

11.3 | IIpuHUIMTIBL YTIyOIeHuUs 8 2 JI1.2J12.2J13.

nepepaboTku HepTH /JIek/ 2
212233

11.4 | CamocTosITETBHOE N3yUETHHE 8 28 [IK-3-Y2 TIK-3 | JI1.2J12.2J13.
Matepuana B LMS -31 IIK-3-B1 2
Canvas:ITpo0eMsr [TK-4-31 TIK-4- 213253
3KOJIOTH3al1 TEXHOJIOTUH B V1 IIK-4-B1
nepepabotke HepTH /Cp/

11.5 | CamocTosTenbHOE n3ydernue 8 26 TK-3-Y2 TIK-3 | JI1.2J12.2J13.
Matepuana B LMS -31 IIK-3-B1 2
Canvas:CoBpeMeHHbIE TIK-4-31 T1K-4- 2132033
TEHJCHLIUU B V1 IIK-4-Bl
HedTenepepabaThIBaIOIICH
ctepe Poccun /Cp/

11.6 | ArmochepHO-BakyyMHast 8 2 JI1.2J12.2J13.
neperonka Hedru /I1p/ 1J13.2

2102233

11.7 | Ananu3 kauecTBa ppakiuit 8 4 JI1.2J12.2J13.
OCH3HMHA U PEaKTUBHOTO 2
tornusa /I1p/ 313233

11.8 | Ananu3 kauecTBa (HpaKIui 8 2 JI1.2J12.2J13.
nu3enpHoro Tortusa /I1p/ 2

212233
11.9 /Ox3amen/ 8 27 J3.2
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KontposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI s
CaMOCTOSITeJIbHON NOATOTOBKHU
Kon KonTponsHoe gioffgfsdme B
KM MepoTpUsTHE I pHBI OIPOCHI JJIs1 TOATOTOBKH

KOMIIETEHIIAHN




KM1

Bormpocsr k
9K3aMEHY

TIK-3-31;1TK-3-
V2;TTIK-3-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
BI

T'unore3sl MPOUCXOXKASHUS HEPTH.

KoMIOHEeHTHBIH cOcTaB HETH U IPYTHX YrIICBOJOPOAHBIX CHCTEM
TPUPOTHOTO U

TEXHOTE€HHOTO TIPOUCXOXKICHUS

Kucnopoaconepxanie coenunenus Hedgru. Bnusaue
KHUCJIOPOACOEPKALINX COEIUHEHUI

He(TH Ha CBOWMCTBA HEPTEPOTYKTOB.

Kak Bnusror HU3KHE TeMIepaTypbl Ha HeTIHOE CHIPEE?
Jeronanus. OKTaHOBOE U LIETAHOBOE YHUCIIO.

Yro Takoe OTHOCHTEIbHAS IUIOTHOCTH HedTH?

Hed1s xak qucniepcHas cucteMa. [IpHyiHbBI 1 ICTOUHUKH 00pa30BaHUs
9JacTull B HEPTH.

Kiaccudukanus He(TAHBIX AUCIEPCHBIX CHCTEM HA OCHOBE
KIIACCHYECKUX TPH3HAKOB

JHCIEPCHOTO COCTOSHUSL: MO CTEIIEHH AUCIIEPCHOCTH, arperaTHOMY
COCTOSIHUIO IUCIIEPCHOM

(ha3Bl ¥ AUCTIEPCHOHHOM CPEIIBl M XapaKTePy MOJIEKYIIIPHBIX
B3aMMOJCHCTBUI Ha TPaHULIC

paszzena ¢as.

IMowyemy MoexymsipHas Macca HeTH WIH HePTESIPOTYKTOB —
ycpeqHEHHAs BeIUYUHa?

IIpuBenuTe ypaBHEHUS peakiuii, HEOOXOAUMBIX IS PEBPaIeHUI:
a) rekcal — OEH30J1 — LUKJIIOreKCaH

Kax cBs3aHBI TUHaMHUYECKas 1 KHHEMaTHYEeCKas BA3KOCTH JKHIKOCTH?
Kaxk 3aBucuT BSI3KOCTH

YIJIEBOJOPOA OT €ro MoJIeKyJIsipHOi Macchl? Kakoil kiacc
YIIICBOIOPOIOB HeTH nMeeT

HAMMEHBINYIO (HAHOOIBIIYIO) BA3KOCTH?

MO>KHO 1 TIPEICTABUTh XUMHUECKUMHU YPaBHEHUSIMH ITPOLECCHI
MPOUCXOSILKE: a) IPU

neperonke Hedtu; 0) mpu Kpekunre HepTH. Jaiite 000CHOBaHHBII
OTBET.

UeM oTiiM4aeTcst KPEKUHT OT nuposinza? Uto Takoe KaTaTuTHYeCKUH
pudpopmuHr?

Mertons! pa3iesieHrs] MHOTOKOMITOHEHTHBIX HE(TSHBIX CHCTEM H
uccienoBaHus HeTH

U HE(TENPOAYKTOB;

Jn1s KakUX TEXHOJIOTHIECKHUX MPOIECCOB HEOOXOANMO 3HAThH 3HAUCHHE
CpeaHel MOJIEKYIIAPHOI

Macchl?

OKTaHOBOE M LIETAHOBOE YUCII0. VX 3aBUCHMOCTh OT
CTPOEYTIIEBOIOPOI0B. MeTobl

olnpeeleHNs

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTbl

Hazsanune
paboTsl

[Iposepsiembie
WHIAUKATOPBI
KOMITETeHIIUN

Coneprxanue paboTsI




P1

Kypcosas pabora

TIK-3-31;1TK-3-
V2;TTIK-3-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
BI

Tema kypcoBoif paboTsl "PacdéT 0CHOBHBIX IPOIECCOB
KaTaJIMTHYECKOT0 KPEKUHIa BAaKYyMHOTO ra3oms’".

3amanue 11 BEIOTHEHUS KYPCOBOIT pabOTHI (110 BapHaHTaM):
Tloanexar onpeneneHuo:

1) MarepuansHbiii 6ananc peakropa [-43-107;

2) O0BEM Bo3yXa, OJABAEMOT0 Ha CKMI'AHUE KOKCa, 00pa3yIoIierocs
Ha MTOBEPXHOCTH KaTann3aTopa (IpoIece pereHepanii KaTaan3aTropa);
3) TennoBoit GamaHC pereHepaTopa;

4) MarepuanbHblii OallaHC pereHeparopa;

5) TenuoBoit GaaHC peakTopa;

6) PacuéT ckopocTy Bo31lyxa B pereHeparope;

7) PacuéT oCHOBHOTO pazMepa pereHepaTopa;

8) Pacuér ocHOBHOTO pa3zmepa peakropa

VicxonHble maHHBIE VTS BBITOIHEHHUS PaOOTHI IPEICTABICHHI B 11.2.

1 Tema KypcoBoii pabOTBI:

Pacuér OCHOBHBIX ITPOLIECCOB KATAIUTHYECKOTO KPEKUHIa BAKYYMHOT'O
ra3oinsa

2. Ucxonuble naHHBIE:

Hcxonuble naHHbIe Ul pacyeTa:

— BpeMs paboThl ycTaHOBKH Tp = 340 nHel;

— KpaTHOCTH IUPKYIIAIMHY KaTtanu3aropa Kip = 4,11;

— KOJIMYECTBO LUPKYJIUpyroLero razoiuis xur = 20 %;

— TeMneparypa B peakrope t1 = 520 °C;

— nasieHue B peakrope Ppk = 0,19 MIla;

— naBieHue B perenepatope Ppr = 0,25 MIla.
Tabnuna 1.1 — XapakTepucTrka BaKyyMHOTO Ta30MJIst
ITokazaTens 3HaueHue

OTHOCHUTeNbHAS INIOTHOCTS,

0,899

Cpennsisi MOJIEKYJIIpHasi Macca, KI/KMoib 353
Kokcyemocts, % Mmacc. 0,064

Tabnuna 1.2 — Xapakrepuctrka katanusatopa DSE-860P
ITokazaTtens 3HaueHue

Haceimnast mnotHocts, r/cmM3 0,91

VaenbHas MOBEPXHOCTh, M2/T 259

CpenHuii 5KBUBAJICHTHBIA AUaMeTp, MKM 73

Konsepcus, % macce. 75,8

Cpenuuii yaenbHbI pacxoll KaTaau3aTropa, Kr/T 0,25
Kaxymasicst miotHocTh katanusaropa ( yK), Kr/m3 1350

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJIeToB, TECTOB U T.IL.)

denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YIPEKICHNE
BBICIIIETO TIPO(ECCHOHATFHOTO 00pa30BaHUS
«HanumonaneHbIN MccIe0BaTeNbCKUH TeXHOJTOrnYeckuid yausepeutet « MUCuCy»
HoBoTpowutikuii pusmman

Kacgenpa MaTtemaTHKu 1 eCTeCTBO3HAHHS

Jucnurminza: TexHonorus riryookoi nepepaboTku HedTh

Hamnpasnenue: 18.03.01 «Xumuueckasi TEXHOJIOTHS»

®dopma o0ydeHUs: 3a09Has], OUHAs

®opma npoBeieHUs IK3aMeHa: MMCbMEHHAas

Buner k sx3ameny Ne 0

1. AHanu3 kayecTBa (paKHil TU3ETHHOTO TOILIHBA
2. Kak BIHSIOT HU3KUE TEMITEPATYPhl Ha HEPTIHOE CHIPHE.

CocraBui: K.T.H., ToUeHT kadeapst MuE
3aB. kadenpoit MuE

J.W. Anekcees
A.B. IlIBanéna




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

IToka3zaTenu U KpUTEPUH OLIEHUBAHUS dK3aMEHa!
— Ha OIICHKY «OTJIMYHOY (5 6ayuI0B) —00y4arOMIMiiCS AEMOHCTPUPYET BBICOKUH YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUH,
BBICOKHUI yPOBEHb 3HAHUI HE TOJHKO HA YPOBHE BOCIPOH3-BEICHUS U OOBSICHEHHS UHPOPMAIHH, HO ¥ HHTEIUICKTYaJIbHbIC HABBIKH

pelreHus IpodIeM u 3aad:

¢ 1acTCA KOMIIJICKCHAs OLICHKa npennomeHHoﬁ CUTYyallUuu;
* ACMOHCTPUPYIOTCA I"J'IY6OKI/IC 3HAHUA TCOPECTUYCCKOI0 MaT€puajia U YMCHUEC UX IPUMCHATD,
¢ IMOCJICAOBATCIIBHOC, MPABUJIIBHOC BBIITOJIHEHUEC BCEX IMPAKTUYCCKUX 3a;:[aH1/1171;
* YMCHUE 000CHOBAaHHO H3JIaraTh CBOU MBICJIH, OCJIaTh HCO6XOD;I/IMI>IG BBIBO/JIbI.

— Ha OIIEHKY «XOpoInoy (4 6ayuia) — 00yJarouics IEMOHCTPUPYET CPEIHUI YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHIINH:
* TaeTCsl KOMIUTEKCHASI OTICHKA TPE/ITIOKESHHON CHTYAIHH;
* ICMOHCTPUPYIOTCS JOCTATOYHBIC 3HAHUS TEOPETUICCKOr0 MaTepralia i YMEHUE UX TIPUMEHSTh; HO JIOMYCKAKOTCS He3HAYUTEIbHBIC

OH.II/I6I(I/I, HCTOYHOCTH

¢ BBITIOJTHCHUE BCEX MPAKTHYCCKUX SaHaHHﬁ; BO3MOJXHbBI CAUHUYHBIC OH_II/I6KI/I, HC-TIPABIAACMBIC CAMUM CTYJICHTOM I10CJIE

3aMCYaHuA MpEenogaBaTeis,

6. YHEBHO-METOJJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

Bubaunoreka

W3naTensbcTBO, TOM, 3. afpec

JI1.1 | Konokonsues C.H.

[pupo/iHbIe SHEPTOHOCUTENH 1
YIIIEPOAHBIE MaTEPUAIIBL.
CocraB u cTpocHuUE.
CoBpemeHHas kiaccuukanus.
TeXHOJOIuH [IPOU3BOJICTBA U
J100BIYa.

M. K] JTubpokom, , 2013,

JI1.2 | H.JL Conomona, JI.A.
Xanukosa ;

XuMn4ecKast TEXHOJIOTHS
nepepaboTKH HeTH U rasa :
yuebHoe nocobue

Kazansp : U3gatenscteo KHUTY, 2012,
http://biblioclub.ru/index.php?
page=book&id=258408 (08.06.2015)

JI1.3 |FO.I'. Kupcanon

PacuerHsle u rpaduyeckue
METOJIBI OTIpEIeTICHIS CBOICTB
HeTH 1 HeTENPOIYKTOB !
yueOHOe mocodue

N3pnarenbctBo YpaabCKOro yHUBEPCHUTETA,
2014, URL:
http://biblioclub.ru/index.php?
page=book&id=276262 (11.11.2015).

JI1.4 |Tlorexun B.M.,
TTotexun B.B.

OCHOBBI TEOPHU XUMHYECKHX
HPOILIECCOB TEXHOJIOTUH
OPTaHUYIECKUX BEIIECTB U
HedTenepepaboTKu: YUeOHUK

CII6.: U3a-Bo "Jlans", 2014 1.,

6.1.2. JlonosiHuTEBHAS JIUTEPATYPA

ABTOpBI, COCTaBUTCIIN

3ariaBue

bubnuoreka

UznarenbcTBO, TOM, 311. aJipec

JI2.1 | Cmunosuu E.B.

TexHonorus nepepadboTkn
HedTH n rasa. Kpexunr
HEPTSIHOTO CHIPbS U
nepepabOTKa YIJIeBOJOPOIHBIX
ra3oB. : Y4eOHUK

M. Anbsiac, 2011,

JI2.2 | ManoBsaH A.K.

Texnomnorus nepepadboTkn
HPHUPOIHBIX SHEPIOHOCHUTENECH.
: Y4eOHUK A1 BY30B.

M. Xumnus KomocC, 2004,

6.1.3. MeTroanueckue pa3padoTku

ABTOpBI, COCTaBUTENIN

3ariaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI3.1 |H.JL Conomoga, JI.A.
XanukoBa

XuMndeckast TEXHOJIOTHS
nepepaboTKH He(TH U raza :
y4eOHOEe METOANYECcKOe

rmocooue

Kazans : U3gatensctBo KHUTY, 2012,
URL.: http://biblioclub.ru/index.php?
page=book&id=258408

JI3.2 |Kupcanos IO.T.

pacdeTHbIe U TpadudecKue
METO/IbI OTPEACIICHUS CBOWCTB
HeTH 1 HeTENMPOTYKTOB:
YuebHO METOANIECKOE
nocobue

Ypansckoro yHuBepcutera, 2014,
https://biblioclub.ru/index.php?
page=book red&id=276262

6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»




http://www.tng.rusoil.net/ - caiit kadenpst
texHojoruu Hedtu u raza YITHTY. B pa3nene yueoHo
-METOMYECKHE N3JaHU TIPE/ICTABICHBI YIeOHbIC

21 0coOuUst COTPYAHUKOB Kadeaphl M0 U3ydaeMbIM B
JAHHOM MUCIHUIUIMHE TEMaM M UCTIOIb3YeMbIM Ha
MIPaKTHYECKUX 3aHATHIX pacyeTax.
model.exponenta.ru - — y4e0HO-METOIMICCKUHA CaUT O
22 MOJCIMPOBAHUM U UCCICAOBAHUU CUCTEM, 00BEKTOB,
TEXHUYECKHUX MPOIIECCOB U PU3UICCKHUX SIBICHHA.
mvtu.power.bmstu.ru - CtaTbu 0 Bo3MoxHOCTsIX [TK
3 «MBTYVY», ony0IHKOBaHHbBIC Ha CalTe
model.exponenta.ru: «I[IporpaMMHBIil KOMITITEKC
"MopenupoBaHue B TEXHUYECKHUX yCTpoiicTBax"».
6.3 IlepeuyeHb NPOrpaMMHOro odecneyeHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 Kowmmnac 3D V21-22
I1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 |Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.5 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
I1.6 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.7 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.8 |Zoom
1.9 | Microsoft Teams
I1.10 |bpaysep Opera
I1.11 |Bpaysep Yandex
I1.12 | Bpaysep Microsoft Edge
I1.13 | DjVu Solo 3.1
6.4. Ilepeuenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(deccHOHATBHBIX 0a3 JaHHBIX
N.1 |- Odbunmansrenii caiit HoBotpourkoro ¢pwmana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Dnekrponnas 6udnauoreka HUTY "MUCuC" http://elibrary.misis.ru
.3 |- YHuBepcuTeTcKas oubiuoreka omnait http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
Ayn. Hasnauenune OcHartenne
138 VYuebnass  ayauropuss s 3aHsATHil | Kommekr — yueOHol  mebenmm  Ha 32 Mecta s
JICKLIMOHHOTO THIIA, NPAaKTHYCCKUX | OOydyarommxcs, 1  CTalMOHAPHBIA  KOMIBIOTEpP IS
3aHATHH Mpero/aBarelisi ¢ BBIXOAOM B HHTEPHET, MPOEKTOpP, JKpaH
HACTEHHBIH, JOCKa ayaWTOpHas MeJoBas, BeO Kamepa,
KOJIOHKHM, JIHIeH3HOoHHble mporpamMmel MS Office, MS
Teams, antuBupyc Dr.Web.
148 KoBopkuar VYueOHas aymgutopus Juist | Kommiekt ydaebHoit mebernn Ha 90 mecT 1 oOydaromuxcs,
3aHATUI JICKIIMOHHOTO THUIIA, | IOCKA ayJUTOpHAas MeNoBasi, HOYTOYK Ul IPEroaaBaTess C
MIPAKTUICCKUX 3aHATHH Kabuner | nogKIfOUeHHEM K  HMHTEPHETY, JiBa MYJIBTHMEIUNHBIX
KypCOBOTO 31 JUILIOMHOTO | IPOEKTOPa, MUKILEPHBIA MYNbT, CTyabs "Busurop"+cromuk
MIPOEKTUPOBAHMUSI, camoctosaTensHoH | (30 wrt.), ctynes M30 (60 wr.), kpecno "Comno" (9 mrt.),
paboThI 0OyJarOIIUXCS TpuOyHa s KoHGepeHumu, BeO Kamepa Logitech,
KOJIOHKH, JIMIEH3HOHHBIe mporpamMMmel MS Office, MS
Teams, antusupyc Dr.Web.
148 KoBopkuar VYuebnas aymuropus Jurt | Kommekt ydaeOHo# Mebenn Ha 90 MecT s oOydaromuxcs,
3aHATUI JIEKITHOHHOTO TUTA, | JOCKa ayAUTOpHas MeJoBasi, HOYTOYK HJIsl MperoaaBaTens ¢
MPaKTHYECKUX 3aHATHI KabuHer | HOAKIIOUCHHEM K HHTEPHETY, JBa MYJIbTUMEIMHHBIX
KYpCOBOTO 31 JUILIOMHOTO | IPOEKTOPa, MUKILEPHBIA MYJbT, CTYdbs "Busurop"+croauk
MIPOSKTHPOBAHMSI, camoctositensHOH | (30 mwt.), crymes U30 (60 mr.), kpecmo "Cono" (9 mit.),
paboTbl oOyyaromuxcs TpuOyHa s koH¢epeHuuu, BeO kamepa Logitech,
KOJIOHKH, JIMICH3HOHHBIE Tporpammbl MS Office, MS
Teams, antuBupyc Dr.Web.




210 VYuebnas  aymuropmst i1 3aHATHH | KoMmuekt yaeOHoi Mebenn Ha 44 MecT 11 0Oydaromumxcs,
JIEKIIMOHHOTO THIIA, MpaKkTHYeCKuX | |  cTanMOHApHBIM KOMIBIOTEp AT IIPernojaBaTels C
3aHATHI BBIXOJIOM B MHTEPHET, IPOEKTOpP, SKpaH HACTEHHBIH, J0CKa

ayauTopHas MenoBasi, BeO Kamepa, KOJIOHKH,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTuBupyc Dr.Web.

8. METOJAUYECKHE YKA3ZAHUA JJISA OBYYAIOIIIUXCA

PaccMoTpuM HEKOTOpBIE BaXKHBIE PEKOMEHIAIINH CTYCHTaM JId 3P (HeKTHBHOTO 3alIOMUHAHUSA JIF0OOT0 yaeOHOro Marepuana. 910
IPOCTHIE U BeCbMa JecTBeHHbIE pueMIIpucTynas K 3alIOMUHAHUIO, HaJI0 TIOCTaBUTh Nepe COOO0M 1eNb — 3alOMHHUTh HaA0JIro,
JydIle HaBceraa. Y CTaHOBKA Ha JUINTENbHOE COXpaHEeHHEe HH(POpManH 00eCIIeynT YCIOBHS AV TydIIero 3armoMuHanust. Hamo
OCO3HATh, VIS 4ero TpeOyeTcs 3aOMHHTh N3yJaeMblii MaTepra. UeM BakHee ITOCTaBICHHAS eb, TeM OBICTpee U IpodHee
HIPOUCXOJUT 3alIOMUHAHUE.

BHuMaHme — pe3er maMaTH: 4eM OHO OCTpee, TeM IIyOxke ciefbl. YeM Gorblie sKeIaHusl, 3aHHTEPECOBAHHOCTH, SIMOLIMOHAIIBHOMN
BKJTFOUCHHOCTH B MOJTy4EHIE HOBBIX 3HAHUM, TEM JIydIlle 3aIIOMHHUTCS.

Uem myurnie HOHNMaHUE, TEM Iydlle 3aroMuHanue. Hago oTka3aTecst OT 3yOpeKKH U AJIs 3alIOMHHAHUS TEKCTa OMHUPAThCS Ha
OCMBICJICHHOE 3alIOMHHAaHUE, KOTOPOE IIPUMEPHO B 25 pa3 addexTnBHEe MexaHnueckoro. [TocienoBarenbHOCTE pabOTHI O
OCMBICIICHHOMY 3alIOMHHAHHIO TaKOBa: TIOHATH, YCTAHOBHUTH JIOTHYECKYIO ITOCIIEA0BATEIFHOCTD, Pa30UTh MaTeprall Ha 9acTH U
HAWTH B KOKIOH KITIOYEBYIO (ppas3y WM OMOPHBIA MyHKT, 3aIOMHATS UMEHHO UX U UCIIOIB30BaTh KaK OPUCHTHPHI. CMBICIIOBBIX
OJIOKOB JIOJDKHO OBITH OT 5 110 9.

Ecnu BeIMONHEHNE Kakoro-1m00 3alaHusl IPEPBAHO, TO OHO 3alIOMHUTCSI JIy4Ille [0 CPAaBHEHHUIO C 3aJaHHUSMHU, OJIarOIOIydHO
BBITIOJTHCHHBIMH.

Jlyume 1Ba pa3a mpodecTs U 1Ba pa3a BOCIPOU3BECTH, YeM MPOUYNUTATh IIATh pa3 6e3 BOCIPOU3BEICHUSI.

Hy»XHo 3aKperuisiTh B HaMsITh y4eOHbIH MaTepHan Kak MOKHO Jaie. ONTHMalbHBIH TPOMEXKYTOK MEKLy IPOUYTCHUSIMH KojteOnercs
ot 10 MuHYT 10 16 yacos. IlepeunTriBaHNe MeHee yeM depe3 10 MUHYT OKa3bIBaeTCs OSCIOIE3HBIM, a II0 HCTEYEHHH 16 9acoB
4JacTh TEKCTa 3a0bIBaCTCA.

3anaHHbIM y4eOHbII MaTepHral Jydlie HOBTOPSTH Mepesl CHOM U ¢ yTpa. JJaBHO U3BECTHO, UTO JYyUIIUH c110cO0 3a0BITh TOJBKO YTO
BBIy4E€HHOE — 3TO TIOCTApaThCs Cpasy JKe 3alIOMHHUTH YTO-HUOYb noxoxee. [loaToMy Hafo YepenoBaTh MaTepual.

IMpw 3ayunBaHUN HEOOXOANMO YIUTHIBATH «IIPABIIIO Kpash»: OOBITHO JIydIlle 3alIOMIHAIOTCS HA4Yalo U KOHEIl HH(pOpMaInH, a
CeperHa «BBINANACT».

Hacrosiast MaTh y4eHus He TIOBTOpEHNUE, a IpuMeHeHne. Yem Oodbliie OyaeT HallIeHO BOZMOXKHOCTEH BKIIIOYHUTH 3aIlIOMHHAEMbIH
MaTepHal B IPaKTHIECKYIO JIeATeIBHOCTh, TEM ITyOXKe 1 HaJe)XHee OyeT 3aroMuHaHHe.

WHoraa ynoGHO HCIOIB30BaTh MHEMOTEXHUKY — HCKYCCTBEHHBIE IPHEMBI 3aTOMUHAHIA. CBSI3BIBaTh NUGPEI C 00pa3zaMHy,
MOXOXKUX Ha HUX JIIOJEH U T.1.

OueHb Ba)KHBIM JUIS CTYAEHTOB SIBJIACTCS yMeHne 3((EKTHBHO KOHCIIEKTHPOBATH JICKIMH. OCHOBHBIE TPUEMBI KOHCTIEKTUPOBaHUS
MOKHO YCJIOBHO Pa3/IeJIUTh Ha TPH TPYIIIIHL:

L. CoxpallleHue CII0B, CIOBOCOYETAHUH U TEPMHHOB. DTU NPHUEMbI OCBAHBAIOTCA OYEHb JIETKO M BKJIIOYAIOT B CEOS:
runepadbopeBuatypy (koraa HadaibHas OyKkBa 0OBOJUTCS JIMHUEH), KBAHTOPU3ALHIO (IIEPEBOPOT HAaYalIbHOMN OYKBBI), CIIOCOOBI
3aIicy OKOHYaHHUH, HeporTiduKy 1 THKTorpaduio. JJ0CTaTOYHO TONBKO TEM MM HHBIM CIIOCOOOM 3aKOIHUPOBATh YacTO
HOBTOPSIOIMNECS, a 0OCOOCHHO JUTMHHBIC CII0BA U CHEHAIbHBIC TePMUHBL. Hamprumep, TEpMUH «TOCYIapCTBEHHAS MOJIOACKHAS
MOJIMTHKAY» JIETKO 3aMEHUTh coueTanreM 0ykB I'MII. Tonpko 3aMeHBl Ha0 AeTaTh BCE BpeMs OAHHU U TE K€, UHaYe MOXKHO U
3a0bITh, YTO, HAa YTO 3aMEHWIN WM KaK COKPATHIIH.

2. IMepepaboTka ¢paser. D10 camelii 3¢ dekTUBHEIA preM. Ho 1 OCBOUTE €ro 10 CTENeHH aBTOMaTH3Ma JIOBOJIBHO CIIOXKHO.
CyTb COCTOHT B TOM, 4TO, BBICIYIIAB (hpa3y JEKTOpa 0 KOHIIA, MBICIICHHO IIPUBEAUTE ee K Hanbojaee KOPOTKOMY U HOHSITHOMY JJISt
Bac BHAY, COXpaHsis ee cMbIci. Bot a1y dpasy u 3anuimre.

3. Brigenenne kakuMm-mmoo o0pa3oM CYyIIECTBEHHBIX (pa3 W gacTe TEKCTa. DTO MOXKHO CIIENaTh TEKCTOBBIICITUTEIAMH,
BEJIMYMHON OTCTYIA, PAaCIIOI0KEHHEM B BHJIEC CXEMBI, B BUJIC alTOPUTMA H T.1.

W3ydaTs MaTepuai, OTHOCSIIMICS K JaHHOH TeMme, cIeayeT [0 OJHOMY MM HECKOJIBKUM U3 PEKOMEHJOBAaHHBIX yIeOHHKOB
(cricoK peKOMEHIyeMOH JIMTepaTyphl IPUBEIIEH MOCIIe TPEOOBAaHUH K pe3ylbTaTaM H3ydeHus Kypca). Ecim BO3HUKAIOT TpyIHOCTH
pHu paboTe C OCHOBHBIMH yIeOHHKAaMH, MOXKHO M3YIHTh COOTBETCTBYIOIIYIO TEMY IT0 JOTIOJIHUTEIBFHOI JINTepaType, HO 3aTeM
clenyeT 00s3aTeNbHO BEPHYTHCS K JAHHOU TeMe B yueOHUKe. J[J1s morcka HeoOXOJUMbIX CBEJEHUH B y4EOHIKE MOYKHO
UCTIONB30BaTh PEIMETHBIN yKa3aTelb B KOHIE yueOHHKA.

CamocrosrenbHas paboTa CTYICHTOB BEIPaYKAeTCs B IIOJTOTOBKE K IIPAKTHYECKUM 3aHATHAM, PEIICHUH JOMAITHUX 3aIaHAH.
IIpu moATOTOBKE MPAKTUYECKUM 3aHATHAM HEOOXOAMMO paboTaTh HE TOIBKO C JEKIIMOHHBIM MAaTEPHUAJIOM, HO U UCIIOIB30BaTh
JUTEpaTypHbIE HCTOUHHUKH.




