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Paboyas mporpamma AuCITUTIMHBI

TexHosorus ri1yooxou nepepadoTku HedTH

3akperuieHa 3a nogpasaeinenuem  Kadeapa maremaTuku u ectectBo3HaHusi (HoBoTponukuii ¢pusinan)

Hampasnenue noaroroBku 18.03.01 XuMmuueckas TEXHOIOTHS

OO0pa3oBaresbHas IporpaMma 18.03.01 Xwumuueckas TexXHONOTHA / XUMHUYECKash TEXHOJIOTUS MPUPOIHBIX
SHEPTOHOCHUTENICH U YIIIEPOAHBIX MATEPHAIIOB

Keanugpukanms Bakanasp

®opma o0yueHHs 3a049Hast

OOmas TpyRoeMKOCTh 8 3ET Bunasl koHTpONs Ha Kypcax:
YacoB 1Mo yueOHOMY TUIaHY 288 IK3ameH 4

KypcoBasi padora 4
KOHTpOJIbHas padora 4

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kypc 4

Bun 3ansruii v | PII Hroro
Jlexun 12 |12 12 12
[IpakTuueckue 20 (20 |20 |20
B toM uncne uHT. 18 |18 |18 |18
Hroro ayn. 32 (32 |32 |32
KonrakTHas pabora 32 (32 |32 |32
Cam. pabota 238 238 | 238 238
B toMm umcne cam. pabora 34
B pamkax ®OC
Yacel Ha KOHTPOJIb 18 |18 |18 |18
Hroro 288 288 | 288 | 288




Iporpammy coctaBuiI(u):

x.m.u., [Joyenm, Anexceeg /. 1.

Pabouast mporpamMMa TUCIUILIHHBL

TexHoJiorus riyooxoii nepepadorku HedgTH

CocrapieH Ha OCHOBAaHHHM Y9eOHOTO TIIaHA!

18.03.01_25 XumTexuomorus IIpIIOuYM 3aou.plx, yTBepxkageHHoro YueHsiM cosetom HUTY MUCHUC B cocrase
coorBercrByromeid OITOIT BO 18.03.01 Xumudeckass TEXHOJIOTHS XUMHYECKas TEXHOJIOTHS TPUPOJHBIX SHEPTOHOCHTENICH U
YIJIEPOAHBIX MaTEpHUaIoB IPOTOKOI OT 27.11.2025 Ne68.

Pabouas mporpamMma oo0peHa Ha 3acelaHun
Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIpoTtokon ot 11.03.2026 r., Ne3.

PykoBomurtens noapaznenenus [lIsanésa Anna BukroposHa.



1. HEJIX OCBOEHUSA

1.1 | Hay4uTh OCHOBHBIM IPUHLMIIAM PACUETA U IPOCKTHPOBAHUS TEXHOIOIUU

1.2 | mepepaboTKH ra30B, Ta30KOH/ICHCATOB M HE(TH; HAYYUTH IPHHITUIIAM ONITHMH3AINN TEXHOJIOTHIECKHAX MPOIIECCOB

1.3 HeﬁCTBy}OIHHX 1 IPOCKTHUPYCMBIX HpeI(HpI/IHTI/Iﬁ He(bTenepepa60TKI/I u He(t)TeXI/IMI/II/I,B TOM YHCJIC C UCIIOJIB30BAHUECM

METOAOB MaTeMaTHYECKOTO MOIEIHPOBAHHUS; IIPHBUTH HABBIKH HCIIOJIB30BAHHS 3HAHUH, TIOJlyYCHHBIX 10
0011e00pa3oBaTeNbHBIM U CIEUHMATbHBIM AUCHUILTUHAM, IPH pa3pabdoTKe U

1.4 | 1poeKTUPOBaHUY TEXHOJIOTUH MOATOTOBKU U NepepaboTKU YIIeBOLOPOJHOTO CHIPBS;

1.5| BEIpaboTaTh yMEHHE IPOTHO3UPOBATH XapaKTep, CBOHCTBA M 00JIacTh

1.6 NPUMCHCHUS NMOJTYHIACMBbIX IIPOAYKTOB HCpepa6OTKI/I He(l)TSIHOI‘O 1 ra30BOro CbIpb.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Bbiok OIT: b1.B.JIB.02

2.1 TpeboBanus k HpE}IBa]PHTEJILHOﬁ NOJAr0TOBKe 00y4aloLerocs:

2.1.1 |IlepBuuHas nepepaboTKa yriIeBOZOPOJHEIX Ta30B

2.1.2 |IloxroroBka yriei Ijisi KOKCOBaHUSA

2.2 Jucuuniaunbl (MOAYJIH) U MPAKTHKH, AJI51 KOTOPBHIX 0CBOEHHE JAHHOM JMCHUNJIUHBI (MOAYJIs1) HEOOXOIUMO KAK

npeaIecTByIomiee:

2.2.1 |IloaroroBka K MpoIeaype 3aIlUThI U 3alIUTa BBITYCKHOW KBAJIH(DUKAIIMOHHON paboThI

2.2.2 |IIpenmurnioMHas IpakTHKa

2.2.3 | Cuctemsl ynpaBieHHUs XUMUKO-TEXHOJIOTHYECKUMH MPOLECCaMU

2.2.4 | OU3HKO-XUMHUUECKHE OCHOBHI HE(PTSHBIX TUCTIEPCHBIX CHCTEM

3. PE3YJIBTATHI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIIlUSIMH

IIK-3: CnocoGeH ocyuiecTBJIATh TEXHOJOTHYECKHUIH MPo1ecc B COOTBETCTBUH € PErVIAMEHTOM M C Y4€TOM CHCTEMbI
aBTOMATH3MPOBAHHOI0 YIPABJIEHHS MPOU3BOACTBEHHBIMH MPOLECCAMH

3HaThb:

ITK-3-31 ocHOBHBIE BUABI MPOIYKINH HedTenepepadaThBAIOMIETO MPEATIPUATHS

IMK-4: Cioco0eH oleHMBATH TEXHHYECKOe COCTOsTHUE U 3P (PeKTUBHOCTH PadOTHI 000Py10BaHUS, IPe1JIaraTh
COBEPIIEHCTBOBAHHE KOHCTPYKIIHH OTAEJIbHBIX 3JIEMEHTOB 000PY/I0BaHNs, OCYIECTBIATH PAHOHAILHBI BHIOOD
THHUIOBOT0 000PY10BaAHHUS

3HaTh:

IIK-4-31 ocHoBHBIe moKa3arenu 3G (HeKTHBHOCTH paboThl HeTenepepadaTHIBAIOLICTO IPEANPUITHS

IIK-3: Cnioco6eH ocyuecTBISATh TEXHOJOTHYECKHUIH MPOIECC B COOTBETCTBHH € PErVIAMEHTOM M C Y4€TOM CHCTEMBI
ABTOMATHU3UPOBAHHOI'0 YIIPABJCHHUSA MPOU3BOJACTBCHHBIMHU IPoLecCCaMu

YMeTh:

ITK-3-Y'1 paccuuTHIBaTH OCHOBHBIC TPOIECCH HE(TenepepadoTKH

IIK-4: CnniocoGeH onieHUBaTH TEXHHYECKOe COCTOsTHUE M 3 (PeKTUBHOCTH padoThl 000py10BaAHMS, TPEAJIATraTh
COBEPLICHCTBOBAHHE KOHCTPYKIMH OT/EJIbHBIX 3J1IeMEHTOB 000py/10BaHusl, OCYLIEeCTBJIATh PAllMOHAIbHBII BHIOOP
THUIIOBOT0 000PYI10BAHUS

YMmerh:

[TK-4-Y1 oneHUTH Ka4eCTBO MPOAYKTOB He(TenepepabOTKH Ha OCHOBE MOKa3aTeel kauecTBa
OLIeHUTH 3 (HEKTUBHOCTD ACHCTBYIONIEH TEXHOIOTUIECKON CXeMbl HeTenepepadoTKu

K-3: Cnocoden OCyHieCTBJIATDH TEeXHOJOrH4YeCcKHui npouecc B COOTBETCTBUU € PEITIAMEHTOM M € YU€TOM CUCTEMbI
ABTOMATH3UPOBAHHOI'0 YIIPABJICHHUSA MPOU3BOJACTBCHHBIMH ITPOLECCaAMU

Baagern:

TIK-3-B1 HaBBIKAMH YTCHHS TEXHOJOIHUECKUX CXEM

IIK-4: Cioco6eH onieHUBaTh TEXHHYECKOe COCTOsTHHE U 3P (PeKTUBHOCTH padoThI 000py10BaHMS, TPEAIATaTh
COBEPIIEHCTBOBAHHE KOHCTPYKIIMH OTAEJIbHBIX 3JIEMEHTOB 000PYA0BAHNS, OCYIIECTBIATH PANHOHATBHBII BHIOOD
THHUIIOBOI0 000pPy10BAHUS

Baanern:

[1K-4-B1 naBBIKaMH OIITUMU3AIU TCXHOJIOIMYCCKUX CXCM He(bTeHCpepa6OTKI/I C ICJIBIO IMMOBBIMICHUA UX 3(1)(1)CKTI/IBHOCTI/I 501048

TMPOU3BOJACTBA HOBOT'O BUA IMMPOAYKIIUN




[1K-4-B2 HaBBIKAMH ONEPUPOBAHHUS TEXHOIOIMYECKUMH apaMeTpaMu nepepaboTku HedTu

4. CTPYKTYPA U COAEP)KXAHUE

Kox HanmenoBanue pasgeso u | Cemectp | Yacos | @opmupyemsble | Jutepatypa | Ilpumeuyanue KM Boinoan
3aHATHUS TeM /BUJ 3aHSTHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHIi pecypcsl padoThI
Paszpgen 1. Pazpen 1.
CoBpemMeHHOe
COCTOSIHHE TOMJIMBHO
IHepPreTHYECKOro
KOMILIEKCA B MHpe

1.1 I'eorpadust MECTOPOXKICHUI 4 0,5 | [IK-3-31 IIK-3- JIT.1JI1.2
1 3aI1achl TOPIOYHX V1IIK-3-B1 J1.3
HCKOTaeMbIX B Mupe /Jlex/ T1K-4-31 I1K-4- JI1.4J12.1

V1 IIK-4-B1 JI2.2J13.1
I1K-4-B2 J3.2
313233

1.2 CaMocTosITeNTbHOE U3yUYeHHE 4 0,5 | IIK-3-31 IIK-3- JIT.1JI1.2
MaTepuana B "DJISKTPOHHOM V1 IIK-3-B1 JI1.3
Kypce':3HaueHHne roproYnx [TK-4-31 T1K-4- JI1.4J12.1
HCKOIIa€MBbIX B MUPOBOH V1 IIK-4-B1 JI2.2713.1
SKOHOMUKE. J[MHaMuKa TIK-4-B2 J3.2
J00BIYH HEDTH B MUPE. 213253
PasButue HeQTIHOM
MPOMBIIIJICHHOCTH B
Poccuu /Cp/

1.3 CaMoCTOSITeIbHOE U3yYCHHE 4 2 [TK-3-31 T1K-3- JIT.1 JI1.2
MaTepuana B "OJIEKTPOHHOM V1IIK-3-B1 JI1.3
kypce": TonnuBHO TIK-4-31 [1K-4- JI1.4J12.1
JHEepreTHYeCcKuil GanaHc B V1 I[IK-4-B1 JI2.2J13.1
ctpanax mupa /Cp/ T1K-4-B2 J3.2

313233

1.4 Kpatkue cBeneHus 0 4 0,5 | IIK-3-31 IIK-3- | JI1.1JI1.2 P1
reOJIOTHH, JOOBIYN 1 V1 IIK-3-B1 J1.3
TPaHCTIOPTHPOBKE HEDTH U [TK-4-31 T1K-4- JI1.4J12.1
raza /IIp/ V1IIK-4-B1 J12.2J13.1

[1K-4-B2 J3.2
212233

1.5 MupoBoe pa3BuTHE 4 0,5 | [IK-3-31 IIK-3- JIT.1 JI1.2
TOIUTMBHOH V1 IIK-3-B1 I3
npoMbIieHHOCTH /JIex/ TIK-4-31 I1K-4- JI1.4J712.1

V1 I[IK-4-B1 JI2.2J13.1
[1K-4-B2 J3.2
313233

1.6 Pazsutne 4 0,5 | IIK-3-31IIK-3- | JI1.1JI1.2 P1
HepTenepepabaTIBaIOICH V1 IK-3-B1 J1.3
npombitieHHocTH /TIp/ ITK-4-31 TTK-4- JI1.4712.1

V1 [IK-4-B1 J12.2J13.1
[1K-4-B2 J3.2
212233
Pazgen 2. Paznea 2.
CoBpeMeHHBbIE
Npe/ACcTABJIEHHS O
NMPOUCXO0KIEHUH TOPIOYHX
HCKONAeMBbIX

2.1 OCHOBBI OHO- U TEOXUMHUH 4 0,5 | [IK-3-31 IIK-3- JIT.1JI1.2

TOPIOYUX UCKOMaeMbIX /JIex/ V1 IIK-3-B1 JI1.3
[1K-4-31 T1K-4- JI1.4J12.1
V1IIK-4-B1 JI2.2J13.1

[1K-4-B2 J3.2

012233




2.2 CoBpeMeHHBIC TEOPHH O 0,5 | IIK-3-31IIK-3- | JIL.1JI1.2

npoucxoxaennu nedru /Tp/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1

I1K-4-B2 J3.2
313233

2.3 OCHOBHBIC ITOJI0KCHUS 0,5 ITK-3-31 I1K-3- JI1.1 J11.2
COBPEMEHHOW OpraHNYeCKON V1I1IK-3-Bl J1.3
TEOPUU MPOUCXOKICHUSA TIK-4-31 I1K-4- JI1.4J12.1
Hedu /Jex/ V1 IIK-4-B1 JI2.2J13.1

I1K-4-B2 J3.2
2103233
Paznean 3. Pa3znex 3.
OCHOBBI XMMHUH
HedTH

3.1 DJIeMEHTHBIN 1 0,5 ITK-3-31 I1K-3- JI1.1 J11.2
(hpaKIMOHHEIN coCTaB V1I1IK-3-B1 J1.3
ety /Jex/ ITK-4-31 TTK-4- JI1.4J12.1

V1 IIK-4-B1 J12.2J13.1
I1K-4-B2 J3.2
213233

3.2 XUMHUYECKHIA COCTAB U 0,5 | [IK-3-31 I1K-3- JIT.1J11.2
pacnpeneneHue TpynInoBbIX V1 IIK-3-B1 J1.3
YIJIEBOAOPOIHBIX TIK-4-31 I1K-4- JI1.4J12.1
KOMITOHEHTOB 110 (hpaKIusiIM V1I1IK-4-B1 J12.2J13.1
unedru /Tp/ T1K-4-B2 J13.2

313233

33 I'eTepoaTomuble coeTMHEHNUS 0,5 | [IK-3-31 IIK-3- JIT.1JI1.2

nedru /Ip/ V1 IK-3-B1 J1.3
ITK-4-31 I1K-4- J11.4J12.1
V1 IIK-4-B1 J12.2J13.1

I1K-4-B2 J3.2
213233

34 CaMocTosTenbHOE U3yUYeHHe 5 TIK-3-31 I1K-3- JIT.1J11.2
Marepuaina B "DIeKTPOHHOM V1 IIK-3-B1 J1.3
Kkypce":OcHOBHBIE TIK-4-31 I1K-4- JI1.4J12.1
(uznveckue cBOWCTBA V1 [IK-4-B1 JI2.2713.1
He(TeH 1 HeDTEPOTYKTOB. T1K-4-B2 JI3.2
XumMudeckas Kiaccupukarms 0109233
He(Tel. TexHomorndeckas
kiaccudukanms vedreit /Cp/

3.5 OCHOBHbBIC HaIPaBJICHUS 0,5 | [IK-3-31 IIK-3- JIT.1 JI1.2
nepepaboTku HedhTel U V1IIK-3-B1 JI1.3
ra3oBBIX KOHJIeHCaTOB /JIek/ TIK-4-31 [1K-4- JI1.4J12.1

V1 TIIK-4-B1 J12.2J13.1
[1K-4-B2 J3.2
313233

3.6 CaMocCTOsITeIbHOE U3yUYEeHHE 2 TIK-3-31 IIK-3- JIT.1J11.2
Mateprana B "DIeKTPOHHOM V1IIK-3-B1 J1.3
kypce":Knaccubukarys [TK-4-31 T1K-4- JI1.4J12.1
MIPOLIECCOB V1 IIK-4-B1 JI2.2J13.1
HedTenepepaboTku /JIex/ I1K-4-B2 J3.2

313233
Pasnen 4. Paznen 4.
Kaaccuduxauus
U TOBapHas
XapaKTEePUCTHKA
He(dTenpoayKTOB

4.1 Kiaccuduxanus ToBapHBIX 0,5 | [IK-3-31 IIK-3- JIT.1JI1.2

HepTenpoaykToB /JIex/ V1I1IK-3-B1 J.3
[1K-4-31 I1K-4- JI1.4J12.1
V1 IIK-4-B1 J12.2J13.1

I1K-4-B2 J3.2

012233




4.2 OCHOBBI XUMMOTOJIOTHH 0,5 TIK-3-31 IIK-3- JI1.1 J11.2
MOTOPHBIX TOIUIHB H V1I1IK-3-B1 J1.3
cMa304HbIX Macen /JIek/ [1K-4-31 T1K-4- JI1.4J12.1

V1 [IK-4-B1 JI2.2713.1
[1K-4-B2 J3.2
2102233

4.3 XHUMMOTOJIOTHYSCKHUE 0,5 ITK-3-31 I1K-3- JI1.1 J11.2
TpeOOBaHHS U MAPKU V1I1IK-3-Bl J1.3
MOTOpHBIX ToruB /ITp/ TIK-4-31 I1K-4- JI1.4J12.1

V1 IIK-4-B1 JI2.2J13.1
[1K-4-B2 J3.2
212233

4.4 TpebGoBaHMS K KaUeCTBY 0,5 | IIK-3-31IIK-3- | JIL.1JI1.2
SHEPreTUYECKUX TOIUIMB M UX V1I1IK-3-Bl J1.3
mapku /TIp/ I1K-4-31 I1IK-4- JI1.4J12.1

V1 [IK-4-B1 JI2.2713.1
[1K-4-B2 J3.2
212233

4.5 XHMMOTOJIOTHYECKUE 0,5 ITK-3-31 I1K-3- JI1.1 J11.2
TpeOoBaHUS K HEPTSIHBIM V1I1IK-3-Bl1 J1.3
Mmacnam /IIp/ TIK-4-31 I1K-4- JI1.4J12.1

V1 IIK-4-B1 JI2.2J13.1
[1K-4-B2 J3.2
212233

4.6 DKcITyaTallOHHBIE 1 TIK-3-31 IIK-3- JIL.1J11.2
TpeOOBaHHS K HEKOTOPHIM V1I1IK-3-Bl J1.3
HETOIUJIMBHBIM [TK-4-31 I1K-4- JI1.4J12.1
npoxaykram /Cp/ V1I1IK-4-B1 JI2.2J13.1

[1K-4-B2 J3.2
2102233

4.7 [IpaBuna oxpaHsl Tpyaa u 0,5 ITK-3-31 I1K-3- JI1.1 J11.2
0e30MmacHOCTH IpH paboTe B V1 IK-3-B1 J1.3
nabopatopuu /Ip/ TIK-4-31 I1K-4- JI1.4J12.1

V1 IIK-4-B1 JI2.2J13.1
[1K-4-B2 J3.2
212233

4.8 Omnpenenenue TpynoBoOro 0,5 | IIK-3-31 IIK-3- JIL.1J11.2
YIJIEBOZOPOTHOTO COCTaBa V1I1IK-3-Bl J1.3
OCH3MHOB TPSAMOU TTEPETOHKU [T1K-4-31 I1K-4- JI1.4J12.1
U TEPMHUYECKOTO V1I1IK-4-B1 JI2.2J13.1
kpekunra /I1p/ [1K-4-B2 J3.2

2102233

4.9 Omnpenenenne GU3NIECKUX 0,5 | [IK-3-31 IIK-3- JIT.1 JI1.2
CBOMCTB YIJIEBOJOPOIHBIX V1 IIK-3-B1 JI1.3
razos /IIp/ TIK-4-31 I1K-4- JI1.4J12.1

V1 IIK-4-B1 JI2.2J13.1
[1K-4-B2 J3.2
212233

4.10 N3yuenue peaxnuit 0,5 | IIK-3-31 IIK-3- JIL.1J11.2
MpeBpalleHUs V1I1IK-3-Bl J1.3
YIJIEBOAOPOIOB B MIX [T1K-4-31 I1K-4- JI1.4J12.1
cmecsx /Tlp/ V1 [IK-4-B1 JI2.2713.1

[1K-4-B2 J3.2
2102233
Pazpgean S. Pasznea S.
TexHoJI0rMYecKHe OCHOBBI
NepBUYHON NepepadoTKu
HedTH

5.1 Hayunbie ocHOBBI 0,5 | [IK-3-31 IIK-3- JIT.1JI1.2
MOJITOTOBKH HEQTH K V1 IIK-3-B1 JI1.3
nepepabotke /Jlex/ T1K-4-31 I1K-4- JI1.4J12.1

V1 IIK-4-B1 JI2.2J13.1
[1K-4-B2 J3.2

013233




52 Teopernyeckue OCHOBBI 0,5 | IIK-3-31IIK-3- | JIL.1JI1.2
MPOLIECCOB TIEPETOHKHU V1I1IK-3-B1 J1.3
HedTH /Jlex/ ITK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1
I1K-4-B2 J3.2
313233
53 CoBpeMeHHbIE 2 [TK-3-31 T1K-3- JIT.1 JI1.2
IIPOMBIIIJICHHBIE YCTAHOBKHU V1IIK-3-B1 J1.3
MEPETOHKU HEPTH U TIK-4-31 I1K-4- JI1.4J12.1
razos /Cp/ V1 IIK-4-B1 JI2.2J13.1
I1K-4-B2 J3.2
2103233
54 DpaKkIMOHUPOBAHUE 10 | IIK-3-31 [IK-3- | JI1.1JI1.2
YIJIEBOZOPOIHBIX Ta30B V1 IIK-3-B1 JI1.3
HedTenepepabdoTku /Cp/ ITK-4-31 I1K-4- JI1.4J12.1
V1 [IK-4-B1 JI2.2713.1
I1K-4-B2 J3.2
313233
5.5 Crabuu3anys 1 BTOPUIHAS 4 [TK-3-31 T1K-3- JIT.1 JI1.2
neperonka 6ensuna /Cp/ V1 IK-3-B1 J1.3
T1K-4-31 ITK-4- J11.4J12.1
V1 I1IK-4-B1 J12.2J13.1
I1K-4-B2 J3.2
213233
5.6 CamocTosITeIbHOE U3yUCHUE 4 MK-3-31 [IK-3- | JI1.1J11.2
Marepuasa B "DJIeKTPOHHOM V1I1IK-3-Bl J1.3
kypce": Tunbt I1K-4-31 T1IK-4- JI1.4J12.1
MIPOMBIIIJIEHHBIX YCTAHOBOK V1I1IK-4-B1 JI2.2J13.1
MEPETOHKU HEPTH U [1K-4-B2 J3.2
HedTenpoxykros /Cp/ 313233
5.7 Onpenenenne GU3NIECKUX 5 [TK-3-31 T1K-3- JIT.1 JI1.2
CBOICTB rOprOYnX V1I1IK-3-Bl1 J1.3
SHEProHOCUTENIeH HEPTSIHOTO TIK-4-31 I1K-4- JI1.4J12.1
psna /Cp/ V1 IIK-4-B1 J12.2713.1
I1K-4-B2 J3.2
2103233
Paznen 6. Pa3znen 6.
TeopeTnueckue
OCHOBBI IPOM3BOJCTBA
CMAa304HBIX MaceJ
6.1 TeopeTnueckre OCHOBBI 6 IK-3-31 [IK-3- | JI1.1 JI1.2
AKCTPaKIUOHHBIX V1 IIK-3-B1 JI1.3
nporieccoB /Cp/ ITK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1
I1K-4-B2 J3.2
313233
6.2 DKCTpaKIHOHHBIE TTPOIECCHI 10 [TK-3-31 T1K-3- JIT.1JI1.2
ouucTku Macia. [Iponanosas V1 IIK-3-Bl J1.3
neachanbTH3aus T1K-4-31 I1K-4- JI11.4J12.1
ryapona /Cp/ V1 IIK-4-B1 J12.2J13.1
I1K-4-B2 J3.2
313233
6.3 CeneKkTUBHAs OYHCTKA 10 TIK-3-31 IIK-3- JIL.1J11.2
MacJIsIHBIX pakuuii u V1I1IK-3-Bl J1.3
neachanpTrzatoB /Cp/ [TK-4-31 TTK-4- JI1.4J12.1
V1 [IK-4-B1 JI2.2713.1
I1K-4-B2 J3.2

0103233




6.4 OuucTKa MaCIISTHBIX 10 TIK-3-31 IIK-3- JIT.1J11.2
JUCTUIUISATOB U V1 IIK-3-B1 JI1.3
neacharbTH3aTOB I1K-4-31 I1K-4- JI11.4J12.1
n30MpaTeTbHBIMU V1I1IK-4-B1 JI2.2J13.1
(CeNeKTUBHBIMH) T1K-4-B2 JI3.2
PacTBOPUTEIISIMHU. 213253
TexHoIOTHYECKHUE CXEMBI
CEJIEKTUBHOM OYUCTKHU
macen /Cp/

6.5 JenapapuHuzanus 10 [TK-3-31 T1K-3- JIT.1JI1.2
padunaToB V1IIK-3-B1 J1.3
KpUCTaIIU3alHeH. [1K-4-31 I1K-4- JI1.4J12.1
PazHoBuHOCTH TIpOIIECCOB V1 I1K-4-B1 J12.2J13.1
nenapaduHU3AIIA T1K-4-B2 JI3.2
9KCTPaKTHOU 012233
Kpuctaimnuzamueii /Cp/

6.6 AOGcopOIOHHAs OYUCTKA 10 TIK-3-31 IIK-3- JIT.1J11.2
Mmacen /Cp/ V1 IIK-3-B1 JI1.3

TIK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1
[1K-4-B2 J3.2

212233

6.7 Kucnornas ouncrka macenn. 10 [TK-3-31 I1K-3- JIT.1JI1.2
Heonurnas V1 IK-3-B1 J1.3
nenapaduHU3aNUsI Maces. [TK-4-31 T1K-4- JI1.4J12.1
Kapbamuanas V1 IIK-4-B1 JI2.2J13.1
nenapaduHU3AINS TIK-4-B2 JI3.2
macen /Cp/ 212233
Paznen 7. Pa3pen 7.

Tepmuueckasn
nepepadorka HeTaHOIO
ChIPbS

7.1 Bunbl 1 Ha3HaYeHUE 0,5 | [IK-3-31 I1K-3- JIT.1J11.2
TEPMUYECKUX V1 IIK-3-B1 J.3
nporeccoB /JIex/ ITK-4-31 TIK-4- JI1.4712.1

V1 [IK-4-B1 JI2.2713.1
[1K-4-B2 JI3.2
212233

7.2 TepmoanHaMuyeckue 2 [TK-3-31 I1K-3- JI1.1 J11.2
OCHOBBI TEPMHUYECKHX V1I1IK-3-Bl J1.3
MpeBpalleHuit [IK-4-31 I1K-4- JI1.4J12.1
yraesogopoaos /Cp/ V1 IIK-4-B1 JI2.2713.1

[K-4-B2 J3.2
212233

7.3 MexaHu3M TepMUUECKUX 0,5 | [IK-3-31 I1K-3- JIT.1J11.2
peakiuit He(hTAHOTO V1 IIK-3-B1 J.3
coIpbst /JIex/ [MK-4-31 TIK-4- JI1.4712.1

V1 [IK-4-B1 JI2.2713.1
[1K-4-B2 JI3.2
212233

7.4 HedopmanbHast kuHETHKA 10 ITK-3-31 I1K-3- JI1.1 J11.2
LIETIHBIX peaKIuil V1I1IK-3-Bl J1.3
nuponu3za /Cp/ TIK-4-31 TTK-4- JI1.4J712.1

V1IIK-4-B1 JI2.2J13.1
[K-4-B2 J3.2
212233

7.5 I"a3odazueiii TepMonu3 10 TIK-3-31 IIK-3- JIT.1J11.2
HepTenpoaykToB. XKuakodas V1 IIK-3-B1 JI1.3
HBI TEPMOITU3 HE(PTSHBIX [TK-4-31 I1K-4- JI1.4J12.1
octatkoB /Cp/ V1 [IK-4-B1 JI2.2713.1

[1K-4-B2 JI3.2

0103233




7.6 TepMoJeCTpyKTUBHEIE 0 MK-3-31 [IK-3- | JI1.1J11.2
mporiecchl /JIex/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1
[1K-4-B2 J3.2
2102233
7.7 BiisiHue kauecTBa ChIphs U 10 [TK-3-31 T1K-3- JIT.1 JI1.2
TEXHOJIOTHYECKUX V1I1IK-3-Bl J1.3
napaMeTpoB Ha POTEKaHUE TIK-4-31 I1K-4- JI1.4J12.1
rpoliecca TepMoJIn3a V1 IIK-4-B1 JI2.2J13.1
He(TIHBIX ocTaTKoB /Cp/ [1K-4-B2 J3.2
2103233
7.8 TepMuueckuil KpEeKUHT 0 MK-3-31 [IK-3- | JI1.1J11.2
JTUCTHIUTATHOTO ChIpbs /JIek/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1
[1K-4-B2 J3.2
212233
7.9 BucOpekuHT TSHKENIoro 1 [TK-3-31 T1K-3- JIT.1 JI1.2
ceipbs /Ip/ V1 IK-3-B1 J1.3
TIK-4-31 I1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2J13.1
[1K-4-B2 J3.2
213233
7.10 VYcranoBka 3amMeJJICHHOTO 1 T1K-3-31 ITK-3- JI1.1 J11.2
KokcoBaHus. [lonyuenue V1I1IK-3-Bl J1.3
HE(TIHBIX TICKOB. I1K-4-31 T1IK-4- JI1.4J12.1
[Ipon3BOACTBO TEXHUYECKOTO V1I1IK-4-B1 JI2.2J13.1
yraepona. /IIp/ [1K-4-B2 J3.2
2102233
7.11 ITpon3BOACTBO HEPTIHBIX 1 ITK-3-31 I1K-3- JI1.1 J11.2
outymos /Tlp/ V1 IIK-3-B1 JI1.3
TIK-4-31 I1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2J13.1
[1K-4-B2 J3.2
2103233
7.12 TepMOKOHTaKTHOE 1 TIK-3-31 IIK-3- JIL.1J11.2
kokcoBanue /IIp/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1
[1K-4-B2 J3.2
2102233
Pazgen 8. Paznea 8.
TexHoJ0rus
KATAJIMTHYECKHX
reTepoJIMTHYECKHX
NMpoLEeccoB nepepadoTKu
HedTH
8.1 DHepreTuka 1 XMMU4ecKas 2 TIK-3-31 IIK-3- JIL.1J11.2
npupoza katanusa /Cp/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1
[1K-4-B2 J3.2
2102233
8.2 Kunertnka reTeporeHHbIX 2 ITK-3-31 I1K-3- JI1.1 J11.2
KaTAJIATUYECKUX V1 IIK-3-B1 JI1.3
peaxuwmii /Cp/ TIK-4-31 I1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2J13.1
[1K-4-B2 J3.2

012233




83 CamocTosITeIbHOE U3YUICHUE 2 MK-3-31 [IK-3- | JI1.1J11.2
Marepuaa B "DJIeKTPOHHOM V1I1IK-3-B1 J1.3
kypce":Katanutnueckuit I1K-4-31 T1IK-4- JI1.4J12.1
KpekHuHT. OCHOBBI V1 IIK-4-B1 JI2.2713.1
YIpaBJIEeHHUS IPOLIECCOM [1K-4-B2 J3.2
KaTaJIMTUYECKOT0 KPEKMHTa. 213253
CuHTE3 BBICOKOOKTaHOBBIX
KOMIIOHEHTOB OCH3MHOB U3
ra3oB KaTaJIUTHYECKOrO
kpekunra /Cp/

Pazgen 9. Pasnea 9.
TexHoJ0rus
KATAJIMTHYEeCKHX
TOMOJIUTHYECKUX
NMpoLeccoB nepepadoTku
HeTH

9.1 [TapoBast kaTanuTHueckas 2 TIK-3-31 IIK-3- JIT.1J11.2
KOHBEPCHSl YTIIEBOJIOPOJIOB V1 IIK-3-B1 J1.3
et /Cp/ TIK-4-31 TIK-4- JI1.4712.1

V1 [IK-4-B1 JI2.2713.1
[1K-4-B2 J3.2
313233

9.2 CamocTosITeNIbHOE U3yUYEeHHE 5 [TK-3-31 I1K-3- JIT.1JI1.2
MaTepuana B "DJIEKTPOHHOM V1 IK-3-B1 J1.3
kypce":IIponecc Knayca /Cp/ ITK-4-31 TTK-4- JI1.4J712.1

V1 IIK-4-B1 JI2.2713.1
[1K-4-B2 J3.2
212233

9.3 CaMocTosTensHOe U3yUeHHe 2 TIK-3-31 I1K-3- JIT.1J11.2
Marepuaia B "DIeKTPOHHOM V1 IIK-3-B1 J1.3
kypce":OxucnurenbHas TIK-4-31 I1K-4- JI1.4J12.1
JleMepKaIrTaHu3alus ra3os 1 V1 IIK-4-B1 JI2.2J13.1
OEH3MHO-KEPOCHHOBBIX I1K-4-B2 JI3.2
bpaxmmii /Cp/ 212233

9.4 CamocTOosITeIbHOE U3yUYEeHHE 7 [TK-3-31 I1K-3- JIT.1JI1.2
MaTepuana B "DJIeKTPOHHOM V1 IK-3-B1 J1.3
kypce":IIpousBoncTBO [TK-4-31 T1K-4- JI1.4J12.1
BOJIOpOJIa Ta3u(pUKaIHen V1 IIK-4-B1 JI2.2J13.1
TBEPABIX HEPTIHBIX TIK-4-B2 JI3.2
ocrtatkoB /Cp/ 212233
Pazpgen 10. Pazgen 10.

I'uapoxkaTanuTuyeckue
npouecchbl nepepadoTku
He(TSIHOTO CHIPHS

10.1 Knaccuduxauus u 0,5 | [IK-3-31 I1K-3- JIT.1J11.2
Ha3Ha4YeHUE V1 IIK-3-B1 J.3
TUAPOKATAIUTHIECKUAX [TK-4-31 I1K-4- JI1.4J12.1
nporeccoB /JIex/ V1 [IK-4-B1 JI2.2713.1

[1K-4-B2 JI3.2
313233

10.2 [Ipouecchl KaTaIUTHYECKOTO 0,5 ITK-3-31 I1K-3- JI1.1 J11.2

pudopmunra /JIex/ V1I1IK-3-Bl J1.3
[IK-4-31 I1K-4- JI1.4J12.1
V1IIK-4-B1 JI2.2J13.1

[K-4-B2 J3.2
212233

10.3 [IpombliIeHHbIE YCTaHOBKU 1 TIK-3-31 IIK-3- JIT.1J11.2
KaTaJIuTHIECKOTO V1 IIK-3-B1 J.3
pudopmunra /Tlp/ [TK-4-31 I1K-4- JI1.4J12.1

V1 [IK-4-B1 JI2.2713.1
[1K-4-B2 JI3.2

0103233




10.4 Karanutuueckas 0,5 TIK-3-31 IIK-3- JI1.1 J11.2
M30MEpHU3aIUs TICHTaH V1I1IK-3-B1 J1.3
TeKCaHOBOH (paKinu I1K-4-31 T1IK-4- JI1.4J12.1
6en3uHOB /JIex/ V1 [IK-4-B1 JI2.2713.1

[1K-4-B2 J3.2
2102233

10.5 Karamutnuaeckas 0,5 ITK-3-31 I1K-3- JI1.1 J11.2
THUAPOTEHU3alus B IPOLEccax V1IIK-3-B1 J1.3
o0aropa>KuBaHus TIK-4-31 I1K-4- JI1.4J12.1
HeTAHOTO ChIpbs /JIek/ V1 IIK-4-B1 JI2.2J13.1

[1K-4-B2 J3.2
2103233

10.6 [Ipoueccht 1 T1K-3-31 IIK-3- JI1.1J11.2
TUIPO00IIaropakuBaHUS V1I1IK-3-Bl J1.3
HeTIHBIX ocTaTKoB /[1p/ I1K-4-31 I1IK-4- JI1.4J12.1

V1 [IK-4-B1 JI2.2713.1
[1K-4-B2 J3.2
212233

10.7 | T'uapokpekuHT HEPTIHOTO 0,5 [TK-3-31 T1K-3- JIT.1 JI1.2

ceIpbs /JIex/ V1IIK-3-B1 J1.3
TIK-4-31 I1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2J13.1

[1K-4-B2 J3.2
213233

10.8 I'mapokpeKkuHr GeH3UHOBBIX 1 MK-3-31 [IK-3- | JI1.1J11.2

dpaxuuii /TIp/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4J12.1
V1 [IK-4-B1 JI2.2713.1

[1K-4-B2 J3.2
2102233

10.9 CeNleKTUBHBIN 1 [TK-3-31 T1K-3- JIT.1 JI1.2

ruapokpexuHr /I1p/ V1 IIK-3-Bl J1.3
TIK-4-31 I1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2J13.1

[1K-4-B2 J3.2
2103233

10.10 IM'unponeapomaruzanus 1 T1K-3-31 ITK-3- JI1.1 J11.2

KepOCHHOBBIX (pakuuii /TIp/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4J12.1
V1 [IK-4-B1 JI2.2713.1

[1K-4-B2 J3.2
2102233

10.11 Jlerkuit ruapPOKpPEKUHT 1 [TK-3-31 T1K-3- JIT.1 JI1.2

BaKyyMmHoro ra3ois /IIp/ V1IIK-3-Bl J1.3
TIK-4-31 I1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2J13.1

[1K-4-B2 J3.2
213233

10.12 | TuapOKpeKHHT BaKyyMHOTO 1 MK-3-31 [IK-3- | JI1.1J11.2

muctusata /Tlp/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4J12.1
V1 [IK-4-B1 JI2.2713.1

[1K-4-B2 J3.2
2102233

10.13  [T'uppokpexuHr 1 ITK-3-31 I1K-3- JI1.1 J11.2
BBICOKOBSI3KOTO MaCJISIHOTO V1 IIK-3-B1 JI1.3
ceipbs /IIp/ TIK-4-31 I1K-4- JI1.4J12.1

V1 IIK-4-B1 JI2.2J13.1
[1K-4-B2 J3.2
213233

10.14 | TuOPOKPEKUHT OCTATOYHOTO 1 TIK-3-31 IIK-3- JIL.1J11.2

ceipbs /Tp/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4J12.1
V1 [IK-4-B1 JI2.2713.1

[1K-4-B2 J3.2

013233




10.15 | Hekatamutuueckue 10 TIK-3-31 IIK-3- JIL.1J11.2
THIPOTEPMUYECCKUC V1I1IK-3-B1 J1.3
TIPOLIECCHI TTEPEePadOTKI I1K-4-31 T1IK-4- JI1.4J12.1
TSKETBIX He(TIHBIX V1 IIK-4-B1 JI2.2713.1
ocrtatkoB /Cp/ [1K-4-B2 J3.2

2102233
Pazgen 11. Paznen 11.
CoBpeMeHHOe
COCTOSIHUE U AKTYyaJIbHbIE
npooJIeMbI
HedTenepepadboTKH

11.1 XapakTepHucTHKa 1 0,5 | [IK-3-31 IIK-3- JI1.1 J11.2

knaccugukanust HIT3 /Jlex/ V1 K-3-B1 J1.3
[1K-4-31 T1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2713.1

[1K-4-B2 J3.2
212233

11.2 [TpuHIMITBI TPOEKTUPOBAHUS 0,5 | [IK-3-31 IIK-3- JIT.1 JI1.2

HIT3 /JTex/ V1 IIK-3-B1 JI1.3
TIK-4-31 TTK-4- JI1.4712.1
V1 I[IK-4-B1 JI2.2J13.1

[1K-4-B2 J3.2
313233

11.3 | [IpuHIUMB! yToyOIeHus 0,5 | [IK-3-31 IIK-3- JI1.1 J11.2

nepepaboTku Hedru /Jlek/ V1 IK-3-B1 J1.3
[1K-4-31 T1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2713.1

[1K-4-B2 J3.2
212233

114 CaMocTosITenbHOE U3yUYeHHe 3 TIK-3-31 I1K-3- JIT.1 JI1.2
Martepuaia B "DIeKTPOHHOM V1 IIK-3-B1 JI1.3
kypce":IIpoGiieMsr T1K-4-31 TIK-4- JI1.4712.1
DKOJIOTU3alUU TEXHOJIOTUH B V1 I1K-4-B1 J12.2J13.1
nepepabdotke Hedtu /Cp/ T1K-4-B2 J3.2

313233

11.5 CamocTosITeNNbHOE U3yUYEeHHE 10 TIK-3-31 IIK-3- JIT.1JI1.2
MaTepuana B "DJIEKTPOHHOM V1 IK-3-B1 J1.3

kypce":CoBpeMeHHbIE [TK-4-31 T1K-4- JI1.4J12.1

TEHJICHIIUU B V1 IIK-4-B1 JI2.2J13.1
HeTenepepabdaThIBaIOMICH [1IK-4-B2 JI3.2

cdepe Poccun /Cp/ 313233

11.6 ATtMocdepHO-BaKyyMHast 1 TIK-3-31 I1K-3- JIT.1 JI1.2 P2

neperonka HedTu /TIp/ V1 IIK-3-B1 JI1.3
T1K-4-31 TIK-4- JI1.4712.1
V1 I[IK-4-B1 JI2.2J13.1
[1K-4-B2 J3.2
313233
11.7 Amnanmu3 kadecTBa Qpakiuit 6,5 TIK-3-31 IIK-3- JI1.1 J11.2
OGeH3MHA U PEaKTUBHOTO V1I1IK-3-B1 J1.3
toruuBa /Cp/ ITK-4-31 TTK-4- JI1.4J712.1
V1 IIK-4-B1 JI2.2713.1
[1K-4-B2 J3.2
212233
11.8 | Dk3amen /Cp/ 9 TIK-3-31 ITK-3- | JI1.1 JI1.2
V1 IIK-3-B1 J1.3
T1K-4-31 TIK-4- JI1.4712.1
V1 I[IK-4-B1 JI2.2J13.1
[1K-4-B2 J3.2
313233
11.9 Amnanmu3 kadecTBa Qpakiuit 2 TIK-3-31 IIK-3- JI1.1 J11.2
nu3enbpHOro Tomusa /Cp/ V1 [K-3-B1 J1.3
[1K-4-31 T1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2713.1
[1K-4-B2 J3.2

013233




11.10 | IIpopaboTka TeM MOy IO 4 10 | IIK-3-31 [IK-3- | JI1.1JI1.2
Mpe3eHTalUsAM. 3aInch V1 IIK-3-B1 JI1.3
BuAcOKOHCTIekTa. /Cp/ ITK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1
[1K-4-B2 J3.2
2102233
Pazgen 12. IloaroroBka k
KOHTPOJbHBIM
MepONpUSITUAM U
BBINOJIHSIEMBIM padoTam
12.1 | O06bem yacoB 4 15 IMK-3-31 TIK-3- | JI1.1JI1.2 KM2 P2
CaMOCTOSITETFHOM PabOTHI Ha V1 IK-3-B1 J1.3
noarotoBky k KM /Cp/ T1K-4-31 T1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2J13.1
[1K-4-B2 J3.2
313233
12.2 | O6bem yacoB 4 19 | OK-3-31 TIK-3- | JI1.1JI1.2 KM2 P1
CaMOCTOSATELHON paboTHI Ha V1I1IK-3-Bl J1.3
nmoarotoBky k BP /Cp/ [TK-4-31 I1K-4- JI1.4J12.1
V1 [IK-4-B1 JI2.2713.1
[1IK-4-B2 J3.2
2102233
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoHTpo/ibHbIC MepOoNPHATHS (KOHTPOJIbHAs padoTa, TeCT, KOJLJIOKBUYM, 3K3aMeH H T.II), BONIPOCHI /sl
CaMOCTOSITEIbHOM MOAT0TOBKHU
Kon Konrtponbnoe rI{Il:{O]:/IeE;ZMHe B
KM MEpOTIpHSTHE I PBI ONPOCHI AJISl TOATOTOBKH

KOMIIETSHIIUM




KM1

Bomnpocsl k 3a4€ty ¢
OILICHKOH

TIK-3-31;[1K-4-31

I'unoTessl mpoucxoxaeHNS HEPTH.

KoMIoHeHTHBII cocTaB He(TH U IPYTHX YIIEBOJOPOIHBIX CUCTEM
TPUPOTHOTO U

TE€XHOT€HHOI'0 IIPOUCXOKACHUS

Kucnopoaconepxauue coennnenus Hedptu. Brusnue
KHCIIOPOACOAEPKAIUX COeTUHEHUH

He(TH Ha CBOHCTBA HEQTETIPOTYKTOB.

Kaxk BnusroT HU3KHE TeMIepaTypsl Ha He(hTSHOE ChIpbE?
Jetonanusa. OKkTaHOBOE U IIETAHOBOE YUCIIO.

Yro Takoe OTHOCHUTENBHAS ITIOTHOCTE He(hTH?

Hed1s xak aucniepcHast cuctema. [IpHauHBI 1 HCTOYHUKN 00pa30BaHUSL
qacTull B HEPTH.

Knaccugukanus HeTSHBIX JUCIIEPCHBIX CHCTEM HA OCHOBE
KJIACCUYECKHX NPU3HAKOB

JUCHEPCHOTO COCTOSHHUS: 110 CTETIEHHU JUCIEPCHOCTH, aTrpeTaTHOMY
COCTOSTHHIO IUCTIEPCHOM

(ha3Bl ¥ ANCTIEPCHOHHOM CpeIbl M XapaKTepy MONEKYIIPHBIX
B3aMMOJICHCTBUI Ha rpaHULIC

pazzena das.

[Touemy MonekyispHast Macca He()TH WM HETEIPOLYKTOB
ycpeqHEHHas BeIuunuHa?

[IpuBeanTe ypaBHEHUS peakiuii, HEOOXOIUMBIX [UIs IPEBPAIICHUIL:
a) TeKcaH — OEH30J1 — IMKJIOTeKCaH

Kak cBs3aHbBI qMHAMAYECKas 1 KHHEMAaTHIeCKas BA3KOCTH JKUIKOCTH?
Kaxk 3aBucHr BA3KOCTh

YIIeBOJOPOa OT ero MoJeKyJsipHoi Macchl? Kakoi kitacc
YTJIEBOAOPOOB HEYTH UMEET

HaMMEHBITYI0 (HanOOJIBIIYI0) BA3KOCTE?

MOKHO 1 IPEICTaBUTh XUMHUECKUMH YPaBHEHHSIMH IIPOLIECCHI
MPOUCXOSAIINE: a) IPU

neperonke HeTH; 0) mpu KpekuHre HehTH. J[aliTe 000CHOBaHHBII
OTBET.

UeM oTaMuaeTCst KpEKUHT OT mupoau3a? UTo Takoe KaTaauTHYeCcKHid
pudopmuHr?

MeTons! pa3feneHuss MHOTOKOMIIOHEHTHBIX HEQTIHBIX CHCTEM U
uccieoBaHusA HeTH

U HE(TEIPOTyKTOB;

JInist KakUX TEXHOJOTHYECKHX MTPOIECCOB HEOOXOIMMO 3HATh 3HAUCHHE
CpelHEed MOJIEKYIJIIPHOI

Macchl?

OxTaHOBOE U Lle€TaHOBOE Yucio. VX 3aBHCUMOCTb OT
CTPOEYTIIEBOAOPOAOB. MeTOombI

OlpeAeICHUs




KM2

Bormpocsr k
9K3aMEHY

TIK-3-31;[1K-4-31

1. PoneHedTunrazascospemeHHOMMEpPE. COBPEMEHHBIE

MHPOBBIE TCHACHIMH B JOObIYe HEPYTH U Ta3a.

2. CoBpeMeHHBICTIPEICTABICHISIONPOUCX 0K ICHUIMHE P THI
HIPUPOTHOTO Ta3a.

3. HeoprannueckasKOHLIEIIUSNIPOUCX 0K HUHE Y TUUra3a.

Teopust 0 GMOreHHOM NPOUC-XOXKICHUHU HEPTH.

4. Kmaccudukanusae hTi. XuMIde CKasKIacCUPUKAITHS.
Knaccuguxanust HedTH 10: MIOTHO-CTH, BEIXOAY CBETJIBIX (DPAKITHA,
COZICPXKAHMIO CEPbI, CMOJIMCTO-aC()AIbTEHOBBIX BEIIECTB, TBEPABIX
yrieBonopoaoB. Kimaccudukarms mo MaccoBoMy CoepKaHHIO
QJIKaHOB, IIIKJIO-AJIKAaHOB U APECHOB.

5. Texnonoruueckaskinaccupukanus. Knaccudukanusamno
(PM3MKO-XMMHUUYECKUM CBOMCTBAM, CTEIIEHH HOATOTOBKH, COEPKAHUIO
CEpPOBOIOPOAA | JIETKMX MEPKANTaHOB. KiTacchl, THITEI, TPyNIIBI M BHIIBI
HeTH.

6. XumudeckuiicoctraBHeHTH. Y TIIEBOIOPOABIHEDTH.

Anxansl. ['a3000pa3HbIe, )KUIKHE U TBEpAbIC alTKaHbl. [{HMKI0amKaHbL.
Conepxanne B HedTsax. OcHOBHBIE (PHU3HUECKIE U XIMHU-UECKHE
cBoiicTBa. CKIIOHHOCTb HU3IIUX AIKaHOB K 00pa30BaHUIO ra30BbIX
ruaparos. [Ipe-Bpamenus B npoueccax HedrenepepabOTKH.

7. Apomatndeckue yrieBoopoasiHepTH. OCHOBHEIC

(u3nueckre U XMMHUECKHE CBOMCTBA. Peakiuu 31eKTpoHIbHOTO
3amenieHus B 0eH301b6HOM siipe. Collep)kaHue apoMaTHYECKX
YTJIEBOOPOAOB B HEPTAX M 3aKOHOMEPHOCTH HX PACIIpeIeICHHU 110
¢pakism HedTH.

8. I'etepoaromusiecoequHeHusiHe GTH.Cepoconeprkaline
coenmHeHMs1. OO01ee copepxanue U POPMbI HAXOXKICHUS CEPHI B
HedTH. MepkanTaHs! . JJHankmicynsGuasl. JAnankniaucyib-QusL.
Jpyrue cepocoaeprxamue coequaeHus Hedru. Pacipenencaue
CepoCoIepIKAIMX COSUHEHHH 10 (PPAKIUAM NPH IepEeroHKe HedTH.
9. Ces3pKONIHYECTBacephICTUTIOMHE (O Tei. BiinsiHme
CepOCOIEePKAIIIX COSAMHEHUI Ha CBOHCTBA HEQTIHBIX TOILIUB U
npoueccsl HedTenepepaboTKu. ' uaporeHu3anoHHbIe IPO-1IeCCh
o0aropakuBaHus HEPTIHBIX (PPaKIUH.

10. A3oTcoaepkamiue coequHEHH. A30TUCThIECOESTUHEHUS

He(Tu. Pacnipeaenenue a30Tco-aepKamux coeIMHEHUN 0 ppakIusim
npu neperonke HedT. BiusHue azorcopepxalmx coeAMHEHNH Ha
CBOHCTBa HE()TAHBIX TOIUIMB M MPOLECCHI He(TemepepadoTKH.

11. KucnopoacoaepxamnrecoeauneHus. HessHpiekuca0THIN
(henonpl. CxeMa UX BBIACIEHUS, COAEPKaHUE B HEPTH U HEPTIHBIX
¢dpaxumsix. PU3NKO-XUMUUECKHE CBONCTBA HE(PTIHBIX KUCIIOT.
BiusHue kucnopoaconepKalux COeIMHEHUN Ha CBOWCTBA
HE(TENPOLyKTOB.

12. Cmonucro-achanbreHoBbIeBeiecTBaBHEYTH.COCTaB
cmouncro-acanpreHOBBIX BemmecTB (CAB) vedtu (achanprensr,
CMOJIBI), UX CTpOeHHE, cBoicTBa. Cxema BoineneHuss CAB u3 HedTH.
13. PacnpenenenueacdanbTeHOBBHEPTSIX,aTAKKEIIO

(paxumsiM pu ieperonke Hedtu. Bnu-sane CAB Ha nporeccst
HedTenepepabOTKH U CBOMCTBA HEPTEIIPOIYKTOB.

14. MuHepanbHbIeKOMIOHEHTBIHE GTH. M e TallIbI, BXOAIIHEB

coctaB He(TH. DOPMBI MX CBS-3H C OPraHMYECKUMU BEIIECTBAMU:
nopQUPHHOBBEIC KOMITICKCHI BaHA IS M HUKEJIS; KOM-TUTEKCHl METAIIOB
¢ acpanpTeHamu.

15. OcHoBHbIepu3nueckuecBorncTBaHePTu.ILIOTHOCTE.

Bs3KOCTB 1 BA3KOCTHO-TEMIIEpATypHBIE CBOWCTBA. MoeKyIsapHas
Macca.

16. TemneparypsikunenusHe GTIHbIX paknuit. TemnepaTypa
KUIEHUs NIPYU HECTaHJAPTHBIX JaBIeHUsAX. [laBIeHHue HaCBIIIEHHBIX
napoB. TemmnepaTypa BCIIBIIKA. TeMiepaTypa caMo-BOCIDIAMEHEHUSL.
17. TenoBEIECBONCTBAHEPTH: TETTIOEMKOCTb, TEIIOTA

ucnapeHus (mapooOpa3oBaHust), SH-TAIbNNSA (TEIIIOCOAepKAHLE),
TEIUIOTa CropaHust (TEIIOTBOPHAS CIIOCOOHOCTD).

18. HuszkoTemnepaTypHblecBOHCTBaHEPTH: TEMIIEpaTypa
MOMYTHEHUS, TEMIIEPaTypa 3acThI-BaHUS, TEMIIEpaTypa Hadana
KpHUCTaJUIU3alHH.

19. OnrrrueckuecroiictBaneru.l{Ber.Koappumment

(moxasarens) npenomiieHus. OnTHde-cKast aKTHBHOCTh. MoJeKysIpHast
pedpakuus. Jucnepcus.




20. CoBpeMeHHBIETIPEICTABICHUSOCTPOCHUNHE PTAHBIX

JHCIIepCHBIX cucteM. [1oBepXHOCTh pa3zaena (a3 v MOBEPXHOCTHEIC
SBJICHUS B HE(TAHBIX AUCIIEPCHBIX CHcTeMax. [loBepXHOCT-HO
aKTHBHBIE KOMIOHEHTHI He(PTH, POIIb ac(aabTeHOB IPH 00pa30BaHUU
acCcOIMAaTOB. Y CTOMYNBOCTh HEPTIHBIX AUCHEPCHBIX CUCTEM.

21. BomoHeQTaHBIe ANCTIEPCHOHHBIECHCTEMBL. BotoHE P TIHEIC
OMYIBCHAU. DMYIIBIaToOpbl HEPTH. Y CTOMYHUBOCTDH BOAOHEPTIHBIX
SMynbcHiA. MeToabl pa3pymeHus BOTOHE(TIHBIX SMYIbCHH.
MexaHU4eCKUi ¥ TEPMOXUMHUECKUN MEeTOBI. J[eaMyIbraTopbl HEPTH.
22. OU3NKO-XUMHIECKHEMETONBINCCIICIOBAHUIHE PTH.
OmnpeneneHue JMEMEHTHOTO U (pak-IHOHHOTO cocTaBa. Obmas
METOJMKa aHanu3a HeTei. DpakMOHHbII cocTaB HEPTEH.

23. AtmochepHasuBakyyMHasneperonkanegrei.Paznenenue
HEQTSHBIX HPAKIHUN METOIOM KUIKOCTHO-aTICOPOITMOHHOM
XpoMmartorpapus .

24. CoBpeMEeHHbBIEMETO IbIaHANTN3an U ICHTU(DUKAITN

XMMHYECKHUX BellecTB. KaueCcTBeHHBII M KONMMIECTBCHHBIN aHAIH3.
CriekTpockonuyeckue MeTonbl uccnenaosanus (IMP-, K-, YO
CHEKTPOCKOIHUS ), XpoMaTorpadusi, peppakToMeTpHs.

25. TIpoueccrnepepadborkune Gtu.CxeMbinepe padoTKu

26. TepMUUECKUEIPOLECCHL: TUPOIN3, TEPMUYECKUMKPEKHHT,
BUCOPEKUHT, IOTy4eHHE TeX-HUYEeCKOro Yraepoaa U Guryma.

27. KaTanuTuyecKuenpouecchl:KaTaluTHYe CKUHKPEKUHT,
KaTaJINTUIECKUH THAPOKPEKHHT, Ka-TaTUTHISCKIH pUGOPMUHT,
KaTaJINTUYeCcKasi N30MEPH3aIys IIeHTaH -TeKCAHOBOH (hpaKIun
OeH3UHOB

28. KimaccudukanusaroBapHBIXHEPTSTIPOAYKTOB:MOTOPHBIE

TOIUINBA, YHEPTETHUECCKHE TOIUIH-Ba, HE(PTIHBIC Macia, yriepoHbIe U
BSDKYIIFIE MaTepHabl, HeQTEXUMUIECKOE ChIPbe, He(PTETIPOTYKTHI
CHelUaIbHOro Ha3HaueHus1. OCHOBHBIE KPUTEPUH KayecTBa
HEe(TENpoIyK-TOB.

29. ben3unsl. TpeOOBaHUAUIIOKA3aTEINKAYECTBA

aBTOMOOMIIBbHBIX 0€H3WHOB. OCHOBHBIE T€X-HOJIOTHYECKUE TPOLIECCH
MPOM3BOJICTBA OCH3UHOB. YTJIEBOJOPOIHBII COCTaB OEH3WHOBBIX
(hpakuii pa3TMYHBIX MPOIECCOB MepepadoTku HeGTH. TUTIOBOI cocTaB
OGEH3MHOB.

30. uzenpHoeTorumBo.CocTaB, TpeOOBAaHUSIKKAYECTBYH

CBOMCTBA IU3€IbHOTO TOIINBA

31. Taxensienedraabieppaxunn. Hepraasiemaca.Cocras,
nojy4eHue, Kiaccupukanus, Gu-3uKo-dKCIUTyaTallMOHHbIE TOKAa3aTeIl
KayecTBa. ' mApOreHn3alluoOHHbIE IPOLIECCHl B TEXHO-JIOIHU
pon3BoCTBA HePTAHBIX Macel. ['yapoH.

KM3

KonTposbHas
pabora

TIK-3-31;11K-4-31

1. I'azoBasicMecbnonydeHan395Sm3nponanan23m3aTaHa.

IInotHOCTH ponana u 3Tana paBHel 2,0037 xkr/m3 u 1, 3560
KI/M3COOTBETCTBEHHO. BbIpasnuTh cocraB cMecH B 00bEMHBIX U
MAacCOBBIX JIOJISX.

2. PaccuuTats CpeHIOI MOJEKYIISPHYIO Maccy (paxmuu co cpenHei
TeMneparypoi kunenus 118°C.

Pemenue.

Hcnoms3zyem dpopmyy b.M. BoiiHoBa:

Mcp = 60 +0,3tcp + 0,001 Citep2 =60 + 0,301118 +0,00111182 =
109,3.

e tcp — CpenHss TeMITepaTypa KUIIeHUs, onpeaessieMast 1o JaHHBIM
CTaHJIapPTHOU Pa3rOHKU.

[Ipu KaTaNUTUYECKOM KPEKUHI'€ MACJISTHOW (pPaKIMU MOTyYESHBI
TPOIYKTHI:

MaccoBoeconepxanue,% MomspHasmacca,KT/KMOIb

Ta3z 11,2 32

bensun 32,7 105

Jlerkwmitrazoitns 36,9 218

Tsoxensrirazouns 19,2 370

OmnpenenuTs MOISIPHBIE JONU KOMIIOHEHTOB.

3. Cmemanu 27 kr MacistHOH ¢pakimu [ () 1 63 kT MacisiHO#H (pakmum
IT (). OmpenenuTh MOISIPHYIO Maccy CMECH.




5.2. Tlepeuennb padoT, BoINOJHAeMbIX N0 AucuumnHe (Kypcosasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kon HasBanue IIpoBepsiemble
aboTeI a60TEHI WHIUKATOPbI ConepxaHue paboThI
’ P KOMITCTCHITU I
. Kypcosas pabora IIK-3-Y 1,IIK-3- Tema KypcoBoii paboTsl "Pac4éT OCHOBHBIX IIPOLIECCOB

B1;I1K-4-Y 1;I1K-4-
B1

KaTaJIMTUYECKOTO KPEKHHIa BaKYyMHOT'O Ta30Mis".

3agaHue 1S BBINOTHEHUS KypCOBOU paboTHI (110 BapHaHTaM):
IToanexat onpenesieHUIO:

1) MarepuanbHblil 6ananc peakropa ['-43-107;

2) O6B&M Bo3yxa, IT0IaBaeMOT0 Ha COKUTaHNE KOKCa, 00pa3yromerocs
Ha MOBEPXHOCTH KaTanu3aropa (Ipolecc pereHepaiy KaTainu3aTtopa);
3) TemoBoli OaaHC pereHepaTopa;

4) MarepuanbHbIi OalaHC pereHeparopa;

5) TennoBoii 6anaHC peaxkTopa;

6) Pacu€t ckopocTu Bo3/lyXa B pereHepaTope;

7) Pacu€t ocHOBHOTO pa3mMepa pereHeparopa;

8) Pacuér ocHOBHOTO pa3zmepa peakTopa

HcxonHble JaHHBIE IS BBITOTHEHUS PaOOTHI IPEICTaBIeHBI B I1.2.

1 Tema KypcoBoii paboTBhI:

Pacuér 0CHOBHBIX IPOIIECCOB KaTATUTHUSCKOTO KPEKHUHTa BAKYyMHOTO
razoins

2. Ucxonuble JaHHBIE:

VcxonHbIe maHHBIC U1 pacdeTa:— BpeMs padOTHl YCTaHOBKH Tp = 340
JHEW;— KpaTHOCTh IUPKYJIAIUU Katanu3aTopa Ku = 4,11;— konuuectBo
UPKYIUPYIOIEeTo ra3oiist xur = 20 %;— TemnepaTypa B peakrope tl =
520 °C;— naBnenue B peakrope Ppk = 0,19 Mlla;— naBienue B
pereneparope Ppr = 0,25 MIla.

Tabmmma 1.1 — XapaxkTepucTHKa BaKyyMHOTO Ta30iisa

IToka3zaTens 3HaueHUe

OTHOCHUTENbHAs IUIOTHOCTD,

0,899

CpeTHsIIMOIeKyIIpHasMacca,KI/KMOIb 353

Koxkcyemocts,%Macc. 0,064

Tabmmma 1.2 — Xapaxrepuctrka kataauzatopa DSE-860P

Tloka3arenp 3HaueHue

HacuimaasmninoTHocTts, r/cm3 0,91

VY nenbHasnoBepXHOCTh,M2/T 259

CpeaHUNKBUBAJICHTHBII INAMETP,MKM 73

Kounsepcust,%macc. 75,8

CpennuityaenpHbIipacxoakaram3aropa,kr/T 0,25
KaxymascsimnotHocThKaTanmu3aTopa(yk),kr/m3 1350




P2 Temsl pedepaToB I1K-3-B1;I1K-3- 1. 3raueHNEHEPTEra30BOrOKOMILIEKCA BMHPOBOM
V1;IIK-4-B1;ITK-4- | sxoHOMuKe. OcHOBHBIE He()TEJ00BI-BAIONIHE CTPaHbl MUpa. JIoObIYa
B2 HedtH B Poccum.

2. Yroy6nerunenepepaboTkuHe GTH—aKTyanbHasmpodiIeMa
MUPOBOH U OT€UECTBEHHON HedTenepepaboTKu.

3. OcoOeHHOCTHHE(PTHKAKCHIPBSIIPOLIECCOBIEPETOHKH.

4. HoBBIeHANIPaBICHUSIHCIIONB30BAHMATOPIOYMXHCKOTIAEeMbBIX

5. XapakTepucTuKaoTeuecTBeHHbIXycTaHOBOKA T ABT.
CoBepIIeHCTBOBaHNE KOH-TAKTHBIX YCTPOHCTB PEKTU(HUKAIIMOHHBIX
KOJIOHH.

6. CoBepIICHCTBOBaHUETEXHOIOTHUECKUXCXeMaTMOC(hepHOH
MEPETOHKH HEPTH.

7. CoBeplIeHCTBOBAHUETEXHOIOTHUBAKY yMHONHI
TITy0OOKOBAaKyyMHOM IIEPETOHKH Masy-Ta.

8. KnaccupukanusxumMu4aeckuxmpouneccoBnepepadboTku
HeTIHOTrO ChIpbs. XapaKTepH-CTHKA HEPTIHBIX OCTaTKOB.

9. Xumm3Mraszoha3sHOroTe pMOIH3aHE YTIHOTOCHIPHSI.

10. CoBepieHCTBOBaHUEYCTAHOBOK3aMeIJIEHHOTOKOKCOBaHUSI.
OcobeHHOCTH TeXHOIO-TUH MIPOU3BOCTBA UTOIBYATOr0 KOKCA.
11. IIpoueccs! noxyueHUIHEPTIHBIXIIEKOB
TEPMOKOHJICHCALlUEN OCTATKOB.

12. HoBrlenporecchTepMoaacopOrOHHOM e acPaTbTH3ALNN
U JIEMEeTAIIN3aINH He(TS-HbIX OCTAaTKOB.

13. KimaccudukanuskaTaaTnTHIe CKUXIIPOIIECCOB
HedTenepepabOTKH Mo TUITY KaTtanu3a. CyIIHOCTh KaTaju3a.
TpeOGoBaHMS K KaTalIu3aTOpaM.

14. OCHOBHBIETEH/ICHIIMMHICOBPEMEHHBICTIPOOIIEMBI
TPON3BOJICTBA BEICOKOKAYECTBEH-HBIX MOTOPHBIX TOILTHB.

15. CoBpeMeHHBIETHAPOKATATUTHYECKHEIPOLIECCHI
nepepadoTKH HEPTIAHBIX JUCTHILIATOB M OCTATKOB. DU3HKO
XHMHYECKHEe OCHOBEL. COBEPIICHCTBOBAHUE KATAIH3aTOPOB.
16. IIpOMBITIIIEHHBICTIPOIIECCHITHAPO0OECCePUBAHUS
JUCTHUIATHBIX (ppaxuuii.

17. IlpouecchlceNIeKTUBHOT OTUPOKPEKHUHTa
(runponenapadrHU3AIS IU3TOIUINBA U Ma-Ce).

18. Texnonorusmpou3sBoacTBadypaHoBeIxcMolL.McxoaHbIe
npoayKThl. [Ipor3BOACTBO CMOM U MIACTHYECKHX MAcC Ha OCHOBE

dypdypona.
19. IIpou3BoOACTBOCMOIUILIIACTUYECKUXMACCHAOCHOBE

¢dbypdypona u anerona.

20. ITonyuenuecunTesraza(karaiuzaropsl).[lpogykreicuHTE32

U UX mepepaboTKa.

21. OcobeHHOCTHHE(PTEXUMHUECKUXIIPOIIECCOB.

MHoroo0pa3sue IporeccoB MOJYyYSHUS OTHOTO U TOTO K€ BEIECTBA

5.3. OueHo4HbIe MaTEPHAJIBI, HCIIOJb3YyeMBble VIS IK3aMeHa (0UJIeThl, TECTHI U T.I1.)

®DenepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTebHOE YUPEKIECHUE

BBICIIIETO MPO(ECCHOHATLHOTO 00pa30BaHMUs

«HanuoHaneHBIN MCcCIeI0BATENBCKUN TeXHONOTHIecknil yauBepeuteT « MUCHCy»

HoBoTtpouukwuii ¢punuan

Kadenpa MaremaTnku 1 eCTeCTBO3HAHUS

JucrmmHa: TexHonorus riryookoi nepepaboTkn HedTH

Hanpasnenne: 18.03.01 «Xumudeckas TEXHOIOTH»

®dopma 00ydeHUs: 3a04HAs

®dopma poBeICHUS 3K3aMEHA: yCTHAs

Buner x sx3ameny Ne 0

1. Ananu3 kauecTBa Qppakiyii JU3eJIbHOTO TOIUINBA

2. Knaccudukanus ToBapHBIX HE(TSIIPOAYKTOB: MOTOPHBIEC TOIUIMBA, SJHEPICTUIESCKUE TOIUIMBA, HE(TSIHBIC MAcCIa, yIIICPOIHBIC U
BSDKYIIHE MaTepUAITbI, HEPTEXUMHUUECKOE ChIphe, He(hTEMPOIYKTHI CIIeHAIbHOTO HazHaueHus. OCHOBHBIE KPUTEPHU KauecTBa
He(TENpOLyKTOB.

3. I'azoBast cMech mostyueHa u3 95 M3 mpomnana u 23 M3 stana. [InotHocTH npomnana u 3taHa paBubl 2,0037 kr/mM3 u 1, 3560
KI/M3COOTBETCTBEHHO. BBIpa3uTh cOCTaB CMECH B OOBEMHBIX H MaCCOBBIX JIOJISIX.

COCTaBHWJI:K.T.H.,TOICHT KapeapriMuE J..AnekceeB
3aB. kadenpoit MuE A.B. IlIpanésa




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

[oxazaTenu U KpUTEPHH OLCHUBAHMS 3K3aMEHA:— Ha OLIEHKY «OTIMYIHO» (5 6aniaoB) —00ydaromuiicss AeMOHCTPHPYET BHICOKHH
YpPOBEHBb c(HOPMHPOBAHHOCTH KOMITETCHIIHH,
BBICOKHH YPOBEHB 3HaHHUH HE TOJIBKO Ha YPOBHE BOCIIPOM3-BEACHNUS U 00BSICHEHHS HH)OPMAITHH, HO M HHTEJUICKTyaIbHbIC HABBIKA
pemeHns mpobiaeM U 3a1ad:
* JaeTcsl KOMIUICKCHAsI OLICHKA MPEAI0KEHHOM CUTYalnH;

* ACMOHCTPUPYIOTCA FHy60KI/Ie 3HAaHUA TCOPETUYCCKOIO MaT€purajia U YMCHHUEC UX IPUMCHATD,

* IIOCJIEIOBATEIBHOE, IPABUIIEHOE BHITIOJIHEHHE BCEX MPAKTHIECKUX 3a/IaHHH;
* yMeHHe 000CHOBAHHO M3JIaraTh CBOM MBICIIH, AeJaTh HEOOXOIMUMbIEC BBIBOJIBL.— HA OIICHKY «XOpomoy (4 6amra) — oOy4arommuiics

JEMOHCTPUPYET CPEAHUIA YPOBCHb CHOPMUPOBAHHOCTH KOMITCTCHIIUIL:

* 1a€TCA KOMINUICKCHAas OICHKa Hpe)IHOM(eHHOI;‘I CUTyalluu,
¢ IEMOHCTPUPYIOTCA JOCTATOYHBIC 3HAHUA TCOPCTUICCKOTO MaTE€praIa 1 YMCHUC UX TPUMCHATH, HO JOITYCKArOTCA
HC3HAYUTCIIBbHBIC OLLII/I6KI/I, HCTOYHOCTH
¢ BBIIIOJIHCHUE BCCX MNPAKTHUYCCKUX 3a,Z[aHHﬁ; BO3MOXXHBI €IUHUYHBIC OI.HI/I6KI/I, HC-TIpaBJIA€MbIC CAMHUM CTYIACHTOM IIOCJIC
3aMCYaHUs NPErogaBaTeid;

6. YHEBHO-METOJNYECKOE U THO®OPMALNIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBL, COCTABUTEIHN

3ariaBue

Bubanoreka

H3nparenscTBO, rOf

Komokomenes C.H.

[Ipuponanbie 3HEProHOCUTENU U
YIiaepoaHbIe MaTepUalIbl.
CocTaB u CTpOCHHE.
CoBpeMeHHast KiTacCH(UKamnus.
TexHomoruu TIPOU3BOACTBA U
no0bIya.

M. KJI JIubpoxowm, , 2013

1.2

H.JI. Conopnosga, JI.A.
XanukoBa

XuMHUYCeCKast TEXHOJIOT UL
nepepaboTku HeTH U rasza :
yuebHOEe METOIHYEeCcKOoe

rnmocooue

Kasans : M3naTenscTBo
KHUTY, 2012

J1.3

I0.T". Kupcanos

PacuetHbie u rpadudeckue
METO/IbI ONIPE/ICIICHHS CBOWCTB
He(TH 1 HEPTEIPOIYKTOB :
y4eOHOe ocobue

W3narenscTBO Ypanbckoro
yHuBepcurera, 2014

JI1.4

Tlorexun B.M.,
Ilotexun B.B.

OCHOBBI TEOPHH XUMUYECKUX
MPOLECCOB TEXHOIOTUU
OpraHHYeCKUX BEIIECTB U
HeTenepepabOTKH: yUeOHHK

CII6: Usparenscrso "Jlans",
2014

6.1.2. JlonosiHuTE/IbHAS JIUTEPATYpa

ABTOpBL, COCTABUTEIN

3arnasue

Bubanoreka

HzparenscTBO, rOf

J12.1

Manossan A.K.

Texnomnorus nepepaboTKu
NPHPOHBIX SHEPTOHOCUTEICH.
: YueOHHUK JuIs By30B

M. Xumus KomnocC, 2004

J12.2

Cmunosnu E.B.

TexHomorus nepepaboTKH
HedTH 1 raza. Kpexunr
HE(QTSIHOTO CHIPbS U
nepepabOTKa YIIeBOJOPOIHBIX
ra3oB. : YUeOHUK.

M.Ansssuc, 2011

6.1.3. Metoanyeckue pa3padorku

ABTOpBI, COCTAaBUTEIIH

3ariasue

bubanoreka

WsnaTenscTBO, IO

JI3.1

H.JI. Conopmoga, JI.A.
XajukoBa ;

XHUMUUecKass TeXHOJIOT U
nepepaboTKu HeTH U rasa :
yaebHOe Tiocobne

Kazans : U3garenscTtBo
KHUTY, 2012

JI3.2

Kupcanos I0.T.

pacdeTHBIe U TpaduIecKue
METO/IbI ONIPECIICHHS CBOWCTB
He(TH U HEPTETIPOTYKTOB:
V4eGHO MeTOJUIECKOe
nocobue

VpanbCKoro yHUBEpCUTETA,
2014

6.2. [lepeyens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKALUOHHOI ceTn « AHTEpHET»




caift xadenps! TexHonornn Hepty u raza YITHTY. B http://www.tng.rusoil.net/50x.html

paszaciie y‘Ie6HO-MeTOZ[I/I'{€CKI/Ie HU3J1aHus
OpCaACTaBIICHBI yqe6HHe I1oCco0OMst COTPYAHUKOB

o1 kadeIpel Mo U3y4aeMbIM B IaHHOW ITUCIUILIHHE
TEMaM M UCTIOIb3YEMbIM Ha MPAKTHYCCKHUX 3aHATHAX
pacuerax.
y4eOHO-METOIMYESCKUI CalT 0 MOJCITHPOBAHUH U model.exponenta.ru
22 HCCIIEIOBAHUH CHCTEM, OOBEKTOB, TEXHUYECKHUX
MIPOLIECCOB U (PH3UUCCKUX SBICHHM.
Cratbu 0 Bo3MOKHOCTSIX [TK «MBTVY», mvtu.power.bmstu.ru -
3 onmyOJIMKOBaHHbBIC Ha caiiTe model.exponenta.ru:
«IIporpammuslil kommieke "MogenupoBaHue B
TEeXHUUYECKHUX YCTPOHCTBax'"».
6.3 IlepeyeHb NPOrpaMMHOro odecrneveHust
II.1 Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
1.2 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
M3 |7-zip
1.4 | Bbpaysep Google Chrome
I1.5 |Microsoft Teams
1.6 |Zoom
I1.7 |Bbpay3ep Yandex
I1.8 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.9 |Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.10 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.11 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.12 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. Ilepeuyens UHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO(ecCHOHATBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Ayn. Hasuauenue Bug OcHaleHue
138 YueOHast  ayauTopust  anst  3aHsTHil | JIex 1 wt. - Dxpan HacteHuslid 200x200 cm;
JIEKIITMOHHOT O THIIA, MPAKTHICCKUX 1 mr. - Ilpoektop Acer ¢ TOTOJIOYHBIM
3aHATHI kpemierueM P 5206(3D) ;
1 . - Komnsrorep B cbope;
1 wr. - YueHnueckas J0CKa;
17 mwrr. - CTON CTYEHUYECKUIL;
33 mr. - Ctym,
3 mr. - XKamntozu.
148 KoBopkunr VYueOnast ayauropus s |Jlex 1 mir. - HoytOyk HP 250 G5 W4NSI1EA,;
3aHATUI JIEKIIMOHHOTO THIIA, 1 wr. - IIpoextop EB-95 Epson;
IIPAKTUYECKUX 3aHATUI Kabuner 1 mr. - IIpoexrop EB-FH06 [V11H974040]
KYPCOBOT'O u JUTUIIOMHOTO {3LCD  3500lm, 1080p  (1920x1080)
MIPOCKTUPOBAHUS, CaMOCTOSITEILHON 16000:1};
paboTHI 0OYUAIOIIIIXCS 1 mT. - Kpemmenme mms mpoekrtopa Digis
DSM-2L [DSM-2L];
1 mwr. - Professional mixer S-PAUL
MUuKIIepHBIH TyJIbT;
20 mrT. - CTOJI MUCHMEHHBII;
60 wrt. - Ctyn U30;
30 mwr. - Ctyn "Busurop"+cronuk;
9 . - Kpecno "Comno";
1 wr. - TpuOyHa a7 KOHPEPEHIUH.
210 Yuebnass  aymuropust  qmus  3aHsaTuil | [p 1 . - Kommnerorep B coope;
JIEKIITHOHHOT O THIIA, MPAKTHYCCKUX 1 mr. - Ilpoektop Acer ¢ TOTOJIOYHBIM
3aHATHI kpemierueM P 5206(3D) ;

I mr. - Oxpan Lumien Eco Picture 200x200
cM;

22 wit. - CTOJN CTYJ€HUYECKUIL;

1 wt. - Cron mpenogaBare’ns;

41 wr. - Crys.

8. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCS




B nponecce npenonaBanus TUCHUILIHHEL « TexHOIOTHS NTy00KOH epepaboTky He(TH» NPUMEHSIOTCS TPATUIIHOHHAS U MOTYIBHO-
KOMITETEHTHOCTHAs! TEXHOJIOTHH.

Jlexunu IpoXoAT Kak B (hopMe JTeKIHH-HH(OPMAIIH, TaK U B (opMe JICKIIMN-BA3YaTH3aIiH. JICKIINH TPOBOASATCS C
UCTIONB30BAaHUEM MHTEPAKTHBHOTO METO/a — "00ydeHNe HAa OCHOBE OIBITA" JUI CO3/aHMS aHAIOTHH MEXITy U3yIaeMBIMH
SBJICHUSMU M 3HAKOMBIMH CTYAEHTAM JKU3HEHHBIMH CUTYaI[AMH U OoJiee ITyOOKOro yCBaUBaHUS U3y4aeMbIX BOIIPOCOB.
JIeKIIMOHHBIH MaTepHall 3aKPEILILETCs B X0/I€ MPAKTHUECKUX PaboT, HA KOTOPBIX BHIIONHSIOTCS TPYNIOBbIC WK UHANBHYyalbHbIC
3aJaHus 1Mo TPOoiAeHHOH TemMe. KOHTeKCTHBIN MeTo I 00ydeHHs TP POBECHNH IIPAKTHYECKHUX 3aHATHI TO3BOJISICT YCBOUTH
MaTepHal IIyTeM BBISBICHUS CBsI3€il MeXX Iy KOHKPETHBIM 3HAHHUEM U ero MpuMeHeHueM. [pu 3amuTe mpakTHUeCKHX paboT
HPOBOAUTCS yueOHas IUCKYCCHsl, KaK METOJI HHTEPAKTHBHOTO 00yUYEHUs], T03BOJISIONIAs OOMEHHUBATHCS B3IJIAAaMH CTYJEHTaM 110
KOHKPETHOH mpobieme. JJaHHBII METOX UCTIONB3YEeTCS U [UIS pEIICHHS 3a/1ad FCCIICOBATEIBCKOTO XapaKkTepa Ha MPaKTHIECKIX
3aHATHAX. CTyA€HTaM BBLAAIOTCA 3aIaHMS 3aKPCIUISIONINE 3HAHUS, OTyICHHbBIC Ha JIEKIUAX H MOAEIHPYIOIIHE TEXHOIOTUIECKUE
IpOLEeCCHl Ha TPOU3BOJICTBE. BBICOKas CTEMEeHb CaMOCTOSTEIBHOCTH UX BBITIOIHEHUS CTYJEHTaMH CIIOCOOCTBYET Pa3BUTHIO
JIOTMYECKOT0 MBIILICHHS 1 OoJee rryOOKOMY OCBOSHHIO TEOPETHUYECKUX MOIOKEHUH M UX MPaKTHYECKOro Hcronb3oBanus. [1o
pe3yibTaTaM, MOJTyYeHHBIM IIPH PEIICHNH 33134, IPOUCXOAUT TUCKYCCHI U GOPMYIHpPYeTCs BEIBOA 00 ONTHMAIBHOM PEXUME
IPOBEACHUS TEXHOJIOIMUECKOro npouecca. Ha mpakTuueckux 3aHATUAX IPUMEHSIOTCS TaKXKe CIIeIyIOLIUe BUbl HHTEPAKTUBHOIO
00yueHHUs: KOHTEKCTHOE 00yueHUE, MEXIUCLMIUTMHAPHOE 00yUeHUE, 3BPUCTHYECKas Oecea, HO3BOISIONIME HAXOUTh OTBET Ha
npo0JieMy, HCTIONB3YS 3HAHUS MTOTyIEHHBIC U HA IPYTUX TUCIUILIHHAX.

CamocrosTenpHas padoTa CTYAEHTOB CTUMYJIUPYET CTYJCHTOB K CAMOCTOSATEIIFHOM MPOPadOTKEe TEM B IIPOLECCE BBITOTHEHU
HOpaKTHYECKUX PabOT U MPOMEKYTOUHOH aTTeCTalluH




	Технология глубокой переработки нефти — Рабочая программа

