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YIJIIEPOAHBIX MaTEpHUAIOB

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 O4HAsA

OOmas TpyRoeMKOCTh 8 3ET Bunsl koHTpONS B ceMecTpax:
YacoB 1Mo yueOHOMY TUIaHY 288 JK3aMeH 7,8

KypcoBasi pabora 8
KOHTpOJIbHas padora 7

Pacrlpez[e.ne}me YaCoB JMCHUIIVIMHBI IO CeMeCTpam

Cemectp
(<Kypc>.<Cemectp Ha 7 (4.1) 8(4.2)
Kypee>) HUroro
Henens 19 10
Bup 3anarnit vil | P | v | PO | VO | PO
Jlexuu 34 |34 |27 |27 |61 |61
IIpakTuueckue 34 |34 |36 |36 |70 (70
B ToMm uncne uHT. 12 |12 |6 6 18 |18
Hroro ayn. 68 |68 [63 |63 (131 (131
KonrakrtHas pabora 68 |68 |63 |63 |[131 (131
Cam. pabota 49 (49 |54 (54 |[103 |103
B tom uncne cam. pabora 19 29
B pamkax ®OC
Yacbl Ha KOHTPOJIb 27 127 |27 |27 |54 |54
HUroro 144 | 144 | 144 | 144 | 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 XumTexuomorusa IIpIIOuYM.plx, yrBepkgeHHoro YdeneiM coserom HHUTY MUCHUC B  cocraBe
coorBercrByromeid OITOIT BO 18.03.01 Xumudeckass TEXHOJIOTHS XUMHYECKas TEXHOJIOTHS TPUPOJHBIX SHEPTOHOCHTENICH U
YIJIEPOAHBIX MAaTEPUAIOB IPOTOKOI OT 25.12.2024 Ne58.

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 nepepa60TKI/I Ta30B, Ta30KOHJCHCATOB U HC(bTI/I; HAYy4YUTh NPUHIUIIAM ONTUMU3AIUU TEXHOJIOTUYECKUX ITPOIICCCOB

1.3 | meficTBYIOMHUX U MIPOCKTHPYEMBIX MPEANPHATHIA HeTenepepaboTKH U He(PTSXUMUH,

1.4| B TOM 4YHCIIEC C HCIIOIb30BAHHEM MCTOAO0B MAaTEMATHYICCKOI0O MOACJINPOBaHUs; IPUBUTH HABBIKU NCIIOJIb30BaAHUA 3HaHHfI,
TIOJTY4YCHHBIX 11O 06IHeO6pa3OBaTeJ'[BHI)IM 1 COCUAJIBHBIM JUCHUIINHAM, IIPU pa3pa60TKe u

1.5 | IpOEKTHPOBaHNH TEXHOJIOTHUH MOJATOTOBKH M MEPepabOTKH YIIIEBOAOPOTHOTO CHIPhS; BEIpaOOTaTh yMEHHE
IIPOTHO3UPOBATH XaPAKTEP, CBOMCTBA 1 00IACTh MPUMEHEHHS T0JTyJaeMbIX IIPOIYKTOB NepepaboTku HedTIHOTO 1
ra3oBOr0 ChIPbS.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.02

. BaHMA K NPeIBAPUTEILHOM MMOATOTOBK YaIOIIEerocs:
2.1 TpebdoBa eIBa € 0l MOATOTOBKE 00yYaIoNIeroc

2.1.1 | MaccooOMeHHbIE MPOIECChl XUMUUYECKON TEXHOJIOTHH

2.1.2 | XuMHYECKHE PEaKTOPhI

2.1.3  |IIpou3BOACTBEHHAs IPAKTHKA

2.1.4 |IloarotoBka yriieit Ajsi KOKCOBaHUS

2.1.5 |IlepBuuHas nepepaboTka yriaeBOZOPOJHBIX Ta30B

2.2 JucumnianHbl (MOIYJIN) U NPAKTHKH, JJIS KOTOPHIX OCBOCHUE JAHHOM TUCHUNIUHBI (MOIYJIf) HEOGX0UMO KaK
npeanecTByomee:

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIlMSIMHA

IIK-3: CniocoGeH ocyuiecTBJISATh TEXHOJIOTHYECKHUH MPOIECC B COOTBETCTBHH € PErVIAMEHTOM M C Y4€TOM CHCTEMBI
ABTOMATHU3UPOBAHHOI'0 YIIPABJCHUS MPOU3BOJACTBEHHBIMHU IPoLeccCaMu

3HaThb:

ITK-3-31 OCHOBHBIC TEXHOJOTHH NepepaboTKy HehTH

IIK-4: Cnioco6eH oneHUBaTH TeXHHUYeCKOe cOCTOsTHUE M 3 (PeKTUBHOCTH padoThl 000py10BaHMS, TPEAJIAraTh
COBEPIICHCTBOBAHHE KOHCTPYKIMH OTEJIbHBIX 3J1eMEHTOB 000py/10BaHusl, OCYLIECTBJIATH PAllMOHAJIbHBII BHIOOP
THUIIOBOT0 000PYI10BAHUS

3HaTh:

[1K-4-31 ocHOBHBIC BUIBI IPOAYKIUH He(TenepepadaThIBAOIETro MPEAIPHIATUL

IK-3: Cnocoden OCyHIeCTBJIATDH TEeXHOJOru4ecKHui npouecc B COOTBETCTBUU € PEITIAMEHTOM M € YI€TOM CUCTEMbI
ABTOMATH3UPOBAHHOI'0 YIIPABJICHHUSA MPOU3BOJACTBCHHBIMM ITPOLECCaMuU

YMmerhb:

IIK-3-Y1 paccunThiBaTh OCHOBHBIC MPOIECCH HETerepepadboTKu

IIK-4: Cnioco6eH onieHUBaTh TEXHHYECKOE COCTOsTHHE U 3P (PeKTHBHOCTH padoThI 000py10BaHNS, TPEAJIATaTh
COBEPHICHCTBOBAHNE KOHCTPYKIMH OTACJIbHBIX 3JICMECHTOB oﬁopynosamm, OCYIIECTBJIATH paunonanbnmﬁ BLIﬁOp
THUIIOBOTO 000PYI10BAHUS

Ymers:

ITK-4-Y'1 oneHHUTH 3()(HEKTHBHOCTH NEHCTBYIOMIEH TEXHOIOTHIECKOH CXeMBbI He(TerepepadboTKH
OLIEHHUTH 3(P(HEKTUBHOCTH ACHCTBYIOIMIEH TEXHOIOTHIECKOH CXeMbI He(TenepepaboTKu

IIK-3: Cnoco0eH ocylecTBIATh TEXHOJIOTHYECKHI NMPOLECC B COOTBETCTBUH C PEIVIAMEHTOM H C y4€TOM CHCTEMbI
ABTOMATH3MPOBAHHOI'O YNPaBJeHHsI MPON3BOICTBEHHBIMH MpoLeccaMu

Baanern:

T1K-3-B1 HaBBIKaMU YTE€HHUS TEXHOJIOTHYECKHUX CXEM

IIK-4: CnocoGeH olleHHBATh TeXHHYECKOe COCTOSAHHE H P (PEeKTHBHOCTHL Pad0Thl 000py10BaAHMS, IPEAIAraTh
COBEPIICHCTBOBAHHE KOHCTPYKIMH OTAEIbHBIX 3JIEMEHTOB 000pYA0BAHNS, OCYILECTBIATH PALUOHATbHBII BbIOOD
THHUIIOBOT0 000pPy10BAHUS

Baanern:

ITK-4-B1 oueHUTH KauecTBO MPOIYKTOB He(TernepepadbOTKH Ha OCHOBE TIOKa3aTesei KauecTa




4. CTPYKTYPA U COJAEP)KAHUE

Kox HaumenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsle | Jluteparypa | Ilpumeuanne KM Bpinoan
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIUKATOPBI H JJI. seMble
KOMIeTeHI Uil pecypcebl padoTsI
Pazpgean 1. Paspea 1.
CoBpemeHHOe
COCTOSIHUE TOIJIUBHO
IHEPreTHYECKOro
KOMILIEKCA B MHpe

1.1 I'eorpadust MecTopoxIeHUI 7 1 TIK-3-31 IIK-3- JIL.1J11.2
Y 3aI1achl TOPIOYMX V1T1IK-3-B1 J1.3
WCKOTaeMbIX B Mupe /JIex/ [1K-4-31 T1K-4- JI1.4J12.1

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

1.2 CaMocCTosITeIbHOE U3yUYeHHE 7 2 [TK-3-31 T1K-3- JIT.1JI1.2
MaTepuana B "OIeKTPOHHOM V1IIK-3-B1 J1.3
Kypce'::3HaueHHEe TOPIOUNX I1K-4-31 I1K-4- JI1.4J12.1
HCKOMAeMBbIX B MUPOBOM VY1 IIK-4-B1 JI2.2J13.1
SKOHOMMKe. J[nHamuka JI3.2
JOOBIYH HEYTH B MUPE. 212233
Pa3Butue HedTsHOI
IIPOMBIIIJIEHHOCTH B
Poccrm /Cp/

1.3 CamocTosTeNbHOE U3yUYEeHHE 7 2 TIK-3-31 IIK-3- JIT.1JI1.2
MaTepuana B "DJIeKTPOHHOM V1 IK-3-B1 J1.3
kypce": TornnmuBHO [1K-4-31 T1K-4- JI1.4J12.1
SHepreTHUYecKuii Oamanc B V1 IIK-4-B1 JI2.2713.1
ctpanax mupa /Cp/ J3.2

212233

14 Kparkue cenenus o 7 1 I1K-3-31 I1K-3- JI1.1 J11.2 P1
r'COJIOTHH, TOOBIUN U V1 IIK-3-B1 JI1.3
TPAHCIIOPTHPOBKE HE(PTH U ITK-4-31 I1K-4- JI1.4J12.1
raza /Ilp/ V1 IIK-4-B1 J12.2J13.1

J3.2
313233

1.5 MupoBoe pa3BuTHe 7 1 TIK-3-31 I[IK-3- JIT.1JI1.2
TOTUTMBHOMN V1T1IK-3-B1 J1.3
MpOMBIITICHHOCTH /JIek/ ITK-4-31 T1K-4- JI1.4712.1

V1 [IK-4-B1 J12.2J13.1
J3.2
212233

1.6 PazBurue 7 1 ITK-3-31 TIK-3- JIL.1JI1.2 P1
HedTenepepabaTeIBaroIei V1IIK-3-B1 J1.3
npomsiersoctH /Ip/ I1K-4-31 I1K-4- JI1.4J12.1

V1 IIK-4-B1 JI2.2J13.1
J3.2
313233
Pazpgen 2. Paznean 2.
CoBpeMeHHbIE
NpeACcTaBJEeHHs O
MPOUCXO0KTEHHH TOPIOYNX
HCKONAaeMBbIX

2.1 OCHOBBI OMO- ¥ TEOXUMUU 7 1 TIK-3-31 IIK-3- JIT.1J11.2

TOPIOYUX UCKoMaeMbIX /JIek/ V1 IIK-3-B1 JI1.3
[MK-4-31 TIK-4- JI1.4J12.1
V1 [IK-4-B1 JI2.2713.1

JI3.2
313233

2.2 CoBpeMeHHbIE TEOPUH O 7 1 ITK-3-31 I1K-3- JI1.1 J11.2 P1

npoucxoxaennu vedru /Tp/ V1 IIK-3-B1 JI1.3
[1K-4-31 T1K-4- JI1.4J12.1
V1IIK-4-B1 JI2.2J13.1

J3.2
213233




2.3 OCHOBHBIE TIOJIOKECHHUS TIK-3-31 IIK-3- JIL.1J11.2
COBPEMEHHOW OpraHUYeCKON V1I1IK-3-B1 J1.3
TEOPHH NTPOUCXOKACHH I1K-4-31 T1IK-4- JI1.4J12.1
Heptu /Jlex/ V1 [IK-4-B1 JI2.2713.1

J3.2
2102233
Pazgean 3. Paznea 3.
OCHOBBI XUMHU
HeTH

3.1 DJIEMEHTHBIN U TIK-3-31 IIK-3- JIT.1J11.2
(hpaKIMOHHBIH COCTaB V1 IIK-3-B1 J1.3
HedTH /Jlex/ T1K-4-31 TIK-4- JI1.4712.1

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

32 XYUMHUYECKU COCTaB U [TK-3-31 IIK-3- JIT.1J11.2 P1
paclpenencHue rpyninoBbIX V1I1IK-3-B1 J1.3
YTJIEBOZAOPOTHBIX I1K-4-31 I1K-4- JI11.4J12.1
KOMITOHEHTOB I10 (hpaKIHsIM V1IIK-4-B1 JI2.2713.1
et /TIp/ J3.2

212233

33 I'erepoaToMHbIe COeTUHEHUS T1K-3-31 IIK-3- JI1.1 J11.2 P1

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

J3.2
313233

34 CamocTosiTennbHOe [TK-3-31 I1K-3- JIT.1JI1.2
U3y4YerHue V1I1IK-3-B1 J1.3
Marepuaia B "DJIeKTPOHHOM [TK-4-31 T1K-4- JI1.4J12.1
Kypce"::OcHOBHBIE V1IIK-4-Bl JI2.2J13.1
(pu3MUecKue CBOMCTBA J3.2
He(pTel 1 HePTENPOIYKTOB. 212233
Xumudeckas KJ1acCU(PHKAI
HedTel. TexHOMOrMYECKas
knaccudukanus vedrei. /Cp/

3.5 OCHOBHBIE HampaBJICHUS TIK-3-31 IIK-3- JIL.1J11.2
nepepaboTku HehTel 1 V1 IIK-3-B1 JI1.3
ra3oBbIX KOHJIeHCaTOB /JIek/ [TK-4-31 T1K-4- JI1.4J12.1

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

3.6 CaMocCTOsITeIbHOE U3yUYEeHHE [TK-3-31 T1K-3- JIT.1 JI1.2
Marepuaa B "DIeKTPOHHOM V1 IIK-3-B1 JI1.3
kypcee"::Knaccugpukanus TIK-4-31 T1K-4- JI1.4J12.1
MPOLIECCOB V1 I1IK-4-B1 J12.2J13.1
HedTenepepadoTku /Cp/ J3.2

212233
Paznen 4. Paznen 4.
Kaaccudurxauus
U TOBapHasi
XapaKTepUCTHKA
HedTenpoayKTOB

4.1 Krnaccuduxarust ToBapHbIX [TK-3-31 T1K-3- JIT.1 JI1.2

HepTenpoaykToB /JIek/ V1 IIK-3-B1 J3
T1K-4-31 IIK-4- JI1.4712.1
V1 I[IK-4-B1 JI2.2J13.1

J3.2
313233

4.2 OCHOBBI XUMMOTOJIOTHH TIK-3-31 IIK-3- JI1.1 J11.2
MOTOPHBIX TOILIUB U V1IIK-3-B1 J1.3
cMa304uHbIX Macen /JIek/ ITK-4-31 I1K-4- JI1.4J12.1

V1 [IK-4-B1 J12.2J13.1
J3.2

013233




43 XHUMMOTOJIOTUYECKHE TIK-3-31 IIK-3- JIL.1J11.2
TpeOOBaHHS U MAPKU V1I1IK-3-B1 J1.3
MOTOPHBIX TOIUHB /JIex/ I1K-4-31 T1IK-4- JI1.4J12.1

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

4.4 TpeOGoBaHMS K KaYECTBY ITK-3-31 TIK-3- JI1.1JI1.2 Pl
JHEPIreTHYECKUX TOIUIMB M UX V1IIK-3-B1 J1.3
mapku /ITp/ TIK-4-31 I1K-4- JI1.4J12.1

V1 IIK-4-B1 J12.2J13.1
J3.2
2103233

4.5 XHUMMOTOJIOTUYECKHE TIK-3-31 IIK-3- JIL.1J11.2 P1
TpeOOBaHUS K HEPTSIHBIM V1 IIK-3-B1 JI1.3
Mmaciam /IIp/ ITK-4-31 I1K-4- JI1.4J12.1

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

4.6 DKCIuTyaTalMOHHbIC ITK-3-31 I1K-3- JI1.1 J11.2
TpeOOBaHUS K HEKOTOPHIM V1 IIK-3-B1 JI1.3
HETOIUTMBHBIM TIK-4-31 I1K-4- JI1.4J12.1
npoaykram /JIex/ V1 IIK-4-B1 JI2.2713.1

J3.2
213233

4.7 [IpaBuna oxpansl Tpyaa u TIK-3-31 IIK-3- JIL.1J11.2 P1
Ge3onacHocTH ipu paboTe B V1I1IK-3-Bl J1.3
nabopatopun /IIp/ [TK-4-31 TTK-4- JI1.4J12.1

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

4.8 OrpeesieHne rpynnoBoro [TK-3-31 T1K-3- JIT.1 JI1.2
YIJIEBOAOPOJHOIO COCTaBa V1I1IK-3-Bl1 J1.3
OEH3MHOB MPSMON IEPETOHKU TIK-4-31 I1K-4- JI1.4J12.1
Y TEPMHYECKOTO V1 IIK-4-B1 JI2.2J13.1
kpexunra /IIp/ J3.2

2103233

4.9 Omnpenenenne GU3NIECKUX TIK-3-31 IIK-3- JIL.1J11.2 P1
CBOWCTB YIJIEBOJOPOJIHBIX V1I1IK-3-Bl J1.3
razos /I1p/ [TK-4-31 TTK-4- JI1.4J12.1

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

4.10 |H3yueHue peakuuit ITK-3-31 I1K-3- JI1.1 J11.2 P1
MPEBPAICHAS V1 IIK-3-B1 JI1.3
YIJI€BOJOPOOB B X T1K-4-31 I1K-4- JI1.4J12.1
cmecsix /lp/ V1 IIK-4-B1 JI2.2J13.1

J3.2
213233
Paznen 5. Pa3nen 5.
TexHOJI0rn4YecKne 0CHOBBI
NepBUYHOM NepepadoTKu
HedTH

5.1 HayuHnble ocHOBBI TIK-3-31 IIK-3- JIL.1J11.2
MOJArOTOBKH HE(DTH K V1I1IK-3-Bl J1.3
nepepabdotke /Jlex/ ITK-4-31 TIK-4- JI1.4712.1

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

5.2 TeopeTnyeckue OCHOBBI [TK-3-31 T1K-3- JIT.1JI1.2
MPOIIECCOB NEPETOHKU V1I1IK-3-B1 J.3
HedTu /Jlex/ I1K-4-31 I1K-4- JI1.4J12.1

V1 IIK-4-B1 J12.2J13.1
J3.2

013233




53 CoBpeMeHHBIE MK-3-31 [IK-3- | JI1.1J11.2 P1
MIPOMBIIIIJIEHHBIC YCTAaHOBKH V1I1IK-3-B1 J1.3
HeperoHky HedTH I1K-4-31 T1IK-4- JI1.4J12.1
razos /IIp/ V1 [IK-4-B1 JI2.2713.1

J3.2
2102233

5.4 DpakIMOHUPOBaHNE [TK-3-31 T1K-3- JIT.1 JI1.2
YIIIEBOAOPOIHBIX Ta30B V1IIK-3-B1 J1.3
HepTenepepadorku /Jlex/ TIK-4-31 I1K-4- JI1.4J12.1

V1 IIK-4-B1 JI2.2J13.1
J3.2
2103233

5.5 Crabunu3anys 1 BTOpUYIHAS T1K-3-31 IIK-3- JI1.1J11.2

neperonka oensuna /Jlex/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1

J3.2
212233

5.6 CamocTosiTeNIbHOe [TK-3-31 T1K-3- JIT.1 JI1.2
HA3y4ETHHE V1 IIK-3-B1 JI1.3
MaTepuana B "DJIeKTPOHHOM TIK-4-31 I1K-4- JI1.4J12.1
kypce":: Tumsl V1 IIK-4-B1 JI2.2J13.1
IIPOMBIIIJIEHHBIX YCTAHOBOK J3.2
HeperoHKu HedTu u 213233
HeprenpoaykTos /Cp/

5.7 Omnpenenenne GUINIECKUX [TK-3-31 T1K-3- JIT.1JI1.2 P1
CBOICTB rOprOYnX V1 IIK-3-B1 JI1.3
SHEProOHOCUTENIEH HEPTSIHOTO [1K-4-31 IIK-4- JI1.4J12.1
psna /Tlp/ V1 I[IK-4-B1 JI2.2J13.1

J3.2
213233
Pazgen 6. Pasnea 6.
TeopeTnueckue
OCHOBBI IPOU3BOJCTBA
€Ma304YHBIX MaceJI

6.1 TeopeTnueckue OCHOBBI TIK-3-31 IIK-3- JI1.1 J11.2
9KCTPaKLUOHHBIX V1 IK-3-B1 J1.3
nporieccoB /JIex/ ITK-4-31 TTK-4- JI1.4712.1

V1 IIK-4-B1 J12.2J13.1
J3.2
212233

6.2 DKCTPaKIIMOHHBIE MPOLIECCHI TIK-3-31 I1K-3- JIT.1 JI1.2 P2
ourcTku Macia. [IpornanoBas V1 IIK-3-B1 JI1.3
neacharbTH3AIHS TIK-4-31 [1K-4- JI1.4J12.1
ryapona /Ilp/ V1 I[IK-4-B1 JI2.2J13.1

J3.2
313233

6.3 CeneKTUBHAS OYNCTKA TIK-3-31 IIK-3- JI1.1 J11.2
MAaCISIHBIX (PpaKIui 1 V1I1IK-3-B1 J1.3
neachanbTu3aTtoB /JIek/ ITK-4-31 TTK-4- JI1.4J712.1

V1 IIK-4-B1 J12.2J13.1
J3.2
212233

6.4 OuncTKa MaCIsHBIX TIK-3-31 I1K-3- JIT.1 JI1.2 P2
JUCTUIUISITOB U V1 IIK-3-B1 JI1.3
neacharbTH3aTOB TIK-4-31 [1K-4- JI1.4J12.1
n30MpaTebHBIMU V1 I[IK-4-B1 JI2.2J13.1
(CeNeKTUBHBIMH) JI3.2
pPacTBOPUTEIISIMHU. 213253

Texnonorunueckue cxembl
CEJICKTUBHOM OYHMCTKH
Mmaceur. /TIp/




6.5 Jenapadunuzanus MK-3-31 [IK-3- | JI1.1J11.2
paduHaTOB V1 IIK-3-B1 JI1.3
KpHUCTaIU3ale. I1K-4-31 T1IK-4- JI1.4J12.1
PazHoBuHOCTH IIpOLIECCOB V1 IIK-4-B1 JI2.2713.1
nenapaduHU3aLUU JI3.2
SKCTPaKTHOM 213253
kpuctayuu3anueii /I1p/

6.6 AOGCOpOIOHHAs OYUCTKA TIK-3-31 IK-3- JIT.1J11.2
Mmaceu /JIex/ V1 IK-3-B1 J1.3

I1K-4-31 T1K-4- JI1.4J12.1

V1 [IK-4-B1 JI2.2713.1
J3.2

212233

6.7 Kucnornas ouncrka macel. [TK-3-31 T1K-3- JIT.1JI1.2 P2
eomutHast V1 IIK-3-B1 JI1.3
nenapaduHU3aNMs Maced. [1K-4-31 IIK-4- JI1.4J12.1
Kapbamuanas V1 T1IK-4-B1 JI2.2J13.1
nenapaduHU3anUs JI3.2
Mmacen /IIp/ 313233
Pazgen 7. Pasnea 7.

Tepmuyeckas
nepepadoTka HePTAHOTO
CBIPbSI

7.1 Bunasr 1 HazHaueHME TIK-3-31 IIK-3- JI1.1 J11.2
TEePMUYECKUX V1 IK-3-B1 J1.3
nporieccoB /JIex/ ITK-4-31 TTK-4- JI1.4J712.1

V1 IIK-4-B1 JI2.2713.1
J3.2
212233

7.2 TepMmoanHaMuyeckue TIK-3-31 I1K-3- JIT.1 JI1.2
OCHOBBI TEPMHYECKHUX V1 IIK-3-B1 JI1.3
MpeBpaIIeHui T1K-4-31 TIK-4- JI1.4712.1
yraeBogoponos /Jlek/ V1 I1K-4-B1 J12.2J13.1

J3.2
313233

7.3 MexaHu3M TepMHUYECKUX TIK-3-31 IIK-3- JI1.1 J11.2
peakuuii He(TIHOTO V1 IK-3-B1 J1.3
coIpbst /JIex/ ITK-4-31 TTK-4- JI1.4712.1

V1 IIK-4-B1 JI2.2713.1
J3.2
212233

7.4 HedopmanbHast KHHETHKA TIK-3-31 I1K-3- JIT.1 JI1.2
LIETIHBIX PEeaKIUil V1 IIK-3-B1 JI1.3
nuponuza /Jlex/ T1K-4-31 TIK-4- JI1.4712.1

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

7.5 l"azoga3zusiii TepMomm3 TIK-3-31 IIK-3- JIT.1JI1.2 P2
HedTenponykToB.Kumkodas V1I1IK-3-B1 J1.3
HBIA TEPMOJIU3 HEPTIHBIX [TK-4-31 T1K-4- JI1.4J12.1
ocratkos /I1p/ V1 IIK-4-B1 JI2.2713.1

J3.2
212233

7.6 TepMoaecTpyKTHBHEIE TIK-3-31 I1K-3- JIT.1 JI1.2

nporiecchl /JIex/ V1 IIK-3-B1 JI1.3
T1K-4-31 TIK-4- JI1.4712.1
V1 I[IK-4-B1 JI2.2J13.1

J3.2
313233

7.7 Brnisaue kauecTBa ChIphs U TIK-3-31 IIK-3- JI1.1 J11.2
TEXHOJIOTUYECKUX V1 [K-3-B1 J1.3
rapameTpoB Ha MPOTEKaHHE [TK-4-31 T1K-4- JI1.4J12.1
Iporecca TEPMOIN3a V1 IIK-4-B1 JI2.2713.1
He(TAHBIX OcTaTKOB /JIek/ J3.2

013233




7.8 Tepmuueckuil KpEeKHHT MK-3-31 [IK-3- | JI1.1J11.2
JTUCTHIUTATHOTO ChIpbs /JIex/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4J12.1
V1 [IK-4-B1 JI2.2713.1
J3.2
2102233
7.9 BucOpekuHT TSHKEIoro [TK-3-31 T1K-3- JIT.1 JI1.2 P2
ceipbs /Ip/ V1 IK-3-B1 J1.3
TIK-4-31 I1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2J13.1
J3.2
2103233
7.10 YcraHoBKa 3aMeIJICHHOTO T1K-3-31 IIK-3- JI1.1J11.2 P2
KokcoBaHus. [lonyuenue V1I1IK-3-Bl J1.3
HE(TIHBIX TICKOB. I1K-4-31 I1IK-4- JI1.4J12.1
[Ipon3BOACTBO TEXHUYECKOTO V1I1IK-4-B1 JI2.2J13.1
yraepona. /IIp/ J3.2
212233
7.11 ITponsBoncTBO HEPTIHBIX ITK-3-31 TIK-3- JI1.1JI1.2 P2
6urymos /IIp/ V1IIK-3-B1 J1.3
TIK-4-31 I1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2J13.1
J3.2
213233
7.12 TepMOKOHTAaKTHOE MK-3-31 [IK-3- | JI1.1J11.2 P2
kokcoBanue /TIp/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4J12.1
V1 [IK-4-B1 JI2.2713.1
J3.2
2102233
Pazgen 8. Pasnea 8.
TexHoJ0rust
KATAJIMTHYECKHX
reTepoJIMTHYECKHX
NMpoLECcCOB NepepadoTKu
HedTH
8.1 DHepreTuka U XMMHUIecKast TIK-3-31 IIK-3- JIL.1J11.2
npupoza katanusa /JIex/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4J12.1
V1 [IK-4-B1 JI2.2713.1
J3.2
2102233
8.2 Kunertnka retTeporeHHbIX ITK-3-31 I1K-3- JI1.1 J11.2
KaTAJIATUYECKUX V1 IIK-3-B1 JI1.3
peakumii /Jlex/ T1K-4-31 I1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2J13.1
J3.2
213233
8.3 CaMmocrosTensHOe TIK-3-31 IIK-3- JIL.1J11.2
H3y4eTHHE V1I1IK-3-Bl J1.3
MaTepuana B "OJIEKTPOHHOM I1K-4-31 T1IK-4- JI1.4J12.1
kypcee"::Katanutuueckuit V1 IIK-4-B1 JI2.2713.1
KpeKuHT. OCHOBBI J3.2
YIPaBIICHUS MTPOLIECCOM 213253

KaTaJINTHYECKOr0 KPEKUHTa.
CuHTE3 BEICOKOOKTAHOBBIX
KOMITIOHEHTOB OCH3HHOB U3
ra3oB KaTaTUTHYECKOTO
kpexunra /Cp/

Pa3nen 9. Paznen 9.
TexHoaorus
KAaTAJIATHYECKHX
TOMOJMTHYECKHX
NMPOLECCOB MepPepadoTKu
HedTH




9.1 ITapoBas karanurudeckas MK-3-31 [IK-3- | JI1.1J11.2
KOHBEPCHSl YTJIEBOJIOPOJIOB V1I1IK-3-B1 J1.3
HedTH /Jlex/ ITK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1
J3.2
2102233
9.2 CamocTosTesibHOe [TK-3-31 T1K-3- JIT.1 JI1.2
HA3y4ETHHE V1 IIK-3-B1 JI1.3
MaTepuana B "DJIeKTPOHHOM TIK-4-31 I1K-4- JI1.4J12.1
kypce"::IIpouecc V1 IIK-4-B1 JI2.2J13.1
Kiayca /Cp/ J3.2
2103233
9.3 CaMocTosTensHOe U3yYeTHUE TIK-3-31 IIK-3- JIL.1J11.2
Marepuaa B "DJIeKTPOHHOM V1I1IK-3-Bl J1.3
kypce"::OxucnurensHas [TK-4-31 I1K-4- JI1.4J12.1
JIeMEPKaNTaHU3aLus ra30B U V1I1IK-4-B1 JI2.2J13.1
OGEeH3MHO-KEPOCHHOBBIX J3.2
¢pakmmii /Cp/ 212233
9.4 CamocTOosITeIbHOE U3yUYCHHE [TK-3-31 T1K-3- JIT.1 JI1.2
Martepuaia B "OIeKTPOHHOM V1 IIK-3-B1 JI1.3
kypce"::IIpousBoacTso TIK-4-31 I1K-4- JI1.4J12.1
BOJIOpO/JIa ra3u(rKaruen V1 I1IK-4-B1 J12.2J13.1
TBEPJBIX HEPTIHBIX J3.2
ocratkoB /Cp/ 213233
Paznen 10. Pazaea 10.
IHoaroroBka k
KOHTPOJILHBIM
MepOnpUsITUSM U
BBINOJIHSIEMBIM padoTam
10.1 O6beM yacoB TIK-3-31 IIK-3- JIL.1JI1.2
CaMOCTOSTEIBHOM paboThI Ha VY1 IIK-3-B1 I3
noarotoBky k KM /JIex/ T1K-4-31 I1K-4- JI1.4J12.1
V1 I[IK-4-B1 JI2.2J13.1
J3.2
313233
10.2 | O0beM vacoB TK-3-31 ITK-3- | JI1.1 JI1.2
CaMOCTOSITEIBHOM paboThI Ha V1 IK-3-B1 J1.3
moaroToBky k BP /Jlex/ ITK-4-31 TTK-4- JI1.4712.1
V1 IIK-4-B1 JI2.2713.1
J3.2
212233
Paszgen 11. Pazgen 11.
I'uapoxaranuTuyeckue
npoueccol nepepadoTku
He(TAHOTO CHIPHS
11.1 Knaccuduxauus un TIK-3-31 I1K-3- JIT.1J11.2
Ha3HAYEHUETHIPOKATATUTHYEC V1 IIK-3-B1 J.3
cKuX TporieccoB /JIex/ TIK-4-31 T1K-4- JI1.4J12.1
V1 [IK-4-B1 JI2.2713.1
J3.2
313233
11.2 [Ipouecchbl KaTaIUTUYECKOTO ITK-3-31 I1K-3- JI1.1 J11.2
pudopmunra /JIex/ V1 IK-3-B1 J1.3
[1K-4-31 T1K-4- JI1.4J12.1
V1 I1K-4-B1 JI2.2713.1
J3.2
212233
11.3 [IpombliIeHHbIE YCTaHOBKU TIK-3-31 IIK-3- JIT.1J11.2
KaTaJIUTUIECKOTO V1 IIK-3-B1 J.3
pudopmunra /IIp/ TIK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1
J3.2

0109233




114 Karanutuueckas TIK-3-31 IIK-3- JIT.1J11.2
M30MEpHU3aIUs TICHTaH V1I1IK-3-B1 J1.3
TeKCaHOBOH (paKinu I1K-4-31 T1IK-4- JI1.4J12.1
O6en3unoB /Jlex/ V1 [IK-4-B1 JI2.2713.1
J3.2
2102233
11.5 Karanurnueckas [TK-3-31 T1K-3- JIT.1 JI1.2
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
J3.2
212233
11.6 [poneccot IK-3-31 [IK-3- | JI1.1 JI1.2 P2
TUIPO00IIaropakuBaHUS V1I1IK-3-Bl J1.3
HeTAHBIX ocTaTkoB /I1p/ [TK-4-31 I1K-4- JI1.4J12.1
V1 [IK-4-B1 JI2.2713.1
J3.2
212233
11.7 I'unpoxpekuHT HeQTIHOTO ITK-3-31 I1K-3- JI1.1 J11.2
coIpbst /JIex/ V1 IIK-3-B1 JI1.3
TIK-4-31 I1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2J13.1
J3.2
212233
11.8 I'uapoxpekrHr O€H3MHOBBIX TIK-3-31 IIK-3- JIL.1J11.2 P2
dpaxumii /TIp/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1
J3.2
2102233
11.9 CeneKTUBHBIN ITK-3-31 I1K-3- JI1.1 J11.2 P2
rugpokpexuHr /I1p/ V1 IIK-3-B1 JI1.3
TIK-4-31 I1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2J13.1
J3.2
212233
11.10 | I'maponeapomatuzanus TIK-3-31 IIK-3- JIL.1J11.2 P2
KepOCHHOBBIX (pakuuii /TIp/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1
J3.2
2102233
11.11  [Jlerkuit ruApOKpPEKUHT ITK-3-31 I1K-3- JI1.1 J11.2 P2
BaKkyyMHoOTO0 Tazoitns /TIp/ V1 IIK-3-B1 JI1.3
TIK-4-31 I1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2J13.1
J3.2
212233
11.12 | T'nApOKpEeKUHT BaKyyMHOTO MK-3-31 [IK-3- | JI1.1J11.2 P2
muctusta /Ip/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1
J3.2
2102233
11.13 IM'unpoxpexunr ITK-3-31 I1K-3- JI1.1 J11.2 P2
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
J3.2
212233
11.14 | TuOPOKPEKUHT OCTATOYHOTO TIK-3-31 IIK-3- JIL.1J11.2
ceipbs /TIp/ V1 IIK-3-B1 JI1.3
ITK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 JI2.2713.1
J3.2

013233




11.15 | Hekatanmutuueckue 2 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
octaTkoB /Jlex/ J3.2

2102233
Pazgen 12. IloaroroBka k
KOHTPOJbHBIM
MepONpUSITUAM U
BBINOJIHSIEMBIM padoTam

12.1 | O06bem yacoB 0 ITK-3-31 IIK-3- JI1.1J11.2
CaMOCTOSITETFHOM PabOTHI Ha V1 IK-3-B1 J1.3
noarorosky k KM /Cp/ I1K-4-31 I1K-4- JI1.4J12.1

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

12.2 | O6bem yacoB 19 | OK-3-31 TIK-3- | JI1.1JI1.2
CaMOCTOSATELHON paboTHI Ha V1I1IK-3-Bl J1.3
noarotosky k BP /Cp/ I1K-4-31 T1IK-4- JI1.4J12.1

V1 [IK-4-B1 JI2.2713.1
J3.2
2102233
Pazgen 13. Paznen 12.
CoBpeMeHHOe
COCTOSIHUE U AKTYyaJIbHbIE
npoodJeMbl
HedTenepepadboTKH

13.1 XapakTepHucTHKa 1 2 [TK-3-31 I1K-3- JIT.1JI1.2

knaccudukanyst HIT3 /JTex/ V1 IIK-3-B1 J1.3
[1K-4-31 T1K-4- JI1.4J12.1
V1 IIK-4-B1 J12.2J13.1

J3.2
212233

13.2 [TpuHIUIBI TPOEKTUPOBAHUS 2 TIK-3-31 IIK-3- | JI1.1 JI1.2

HII3 /Jlex/ V1IIK-3-B1 JI1.3
T1K-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 J12.2J13.1
J3.2
313233
13.3 CamocTOosITeIbHOE U3yUYEeHHE 13 [TK-3-31 I1K-3- JIT.1JI1.2
Mateprana B "DIeKTPOHHOM V1IIK-3-B1 J1.3
kypce"::IIpobaemsr [TK-4-31 T1K-4- JI1.4J12.1
3KOJIOTU3alM1 TEXHOJIOTHH B VY1 IIK-4-B1 JI2.2J13.1
nepepaborke HedTH /Cp/ J3.2
212233

13.4 CaMocTosITeNnbHOE U3yUYeHHe 12 TIK-3-31 I1K-3- JIT.1J11.2
Marepuaina B "DIeKTPOHHOM V1 IIK-3-B1 J.3
kypce"::CoBpeMeHHbBIE TIK-4-31 I1K-4- JI1.4J12.1
TEHACHIINH B V1 IIK-4-B1 JI2.2J13.1
HeTenepepadaThIBaIOIICH J13.2
ctepe Poccun /Cp/ 212233

13.5 ATMOc(hepHO-BaKyyMHAas 2 ITK-3-31 I1K-3- JI1.1 J11.2 P2
neperonka HedTu /TIp/ V1 IK-3-B1 J1.3
[1K-4-31 T1K-4- JI1.4J12.1
V1 I1K-4-B1 J12.2J13.1
J3.2
212233

13.6 AHanu3 kayecTBa (pakuuit 2 TIK-3-31 IIK-3- JIT.1J11.2 P2

nmu3esbHOro ToruBa /TIp/ V1 IIK-3-B1 J1.3
TIK-4-31 TIK-4- JI1.4712.1
V1 [IK-4-B1 J12.2J13.1

J3.2

0109233




Paznea 14. IloaroroBka K
KOHTPOJIbHBIM
MEpONPHUATHSAM H
BBINOJIHSIEMBIM padoTam
14.1 | OO6bem yacoB 8 10 | OK-3-31 TIK-3- | JI1.1JI1.2 KM1
CaMOCTOSTEILHON paboTHI Ha V1I1IK-3-Bl J1.3
noarotoBky k KM /Cp/ I1K-4-31 T1K-4- JI1.4J12.1
V1 [IK-4-B1 JI2.2713.1
J3.2
2102233
142 | O0beM yacoB 8 19 IMK-3-31 TIK-3- | JI1.1JI1.2 Pl
CaMOCTOSITETFHOM PabOTHI Ha V1 IK-3-B1 J1.3
noarotoBky k BP /Cp/ T1K-4-31 T1K-4- JI1.4J12.1
V1 IIK-4-B1 JI2.2J13.1
J3.2
313233
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonrposabHble MeponpuaTHs (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aM€eH H T.I), BOPOCHI JJsl
CaMOCTOSITe/ILHOM MOATOTOBKH
Koz KontponbHoe F:Iioief;eoMHe B
KM MepOTpHATHE i PBI OMPOCHI MJId TOATOTOBKA

KOMIETCHIIUMN




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
padoTsl

HazBanune
paboTsl

IIpoBepsiembie
WHIUKATOPBI
KOMITCTCHITU I

ConepxaHue paboThI

P1

Kypcosas pabota

IK-3-Y I;IIK-3-B1

Tema KypcoBoit paboThl "PacyéT OCHOBHBIX IPOIIECCOB
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 peepaToB

IMK-4-Y I;11K-4-B1

1. 3raueHNEHEPTEra30BOrOKOMILIEKCA BMHPOBOM

skoHoMuKe. OcHOBHBIE He(TeJ0ObI-BatOIEe CTPaHbl Mupa. JJoObua
He( T 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. OuneHo4HbIE MaTepuajibl, HCNOJb3YyEeMbI€ IJIsl IK3aMEHa (6I/IJ16T]>I, TECThI H T.l'l.)

DenepanpHOe rOCYyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YIPEKACHUE
BBICIIICTO MPO(eCCHOHATBHOI0 00pa30BaHUs

«HanuoHanpHbIN Hccne0BaTeNbCKUA TexHoJIoruueckuii yuusepcutet « MUCHCy
HoBotponuxuit pumman

Kadenpa MaremaTuku 1 eCTeCTBO3HAHUS

Jucrunnumaa: Texnonorus riry6okoi mepepaboTkn HeTH
Hamnpagnenue: 18.03.01 «Xumuueckasi TEXHOJIOTHS»
dopma o0ydeHHs: OuHAas

®dopma mpoBeIeHNS 3K3aMeHa: yCTHAS

buner k sx3ameny Ne 0

1. Ananu3 xadecTBa (ppaxuuii IU3eIHHOTO TOIUIHBA

2. Knaccuduxaiys ToBapHBIX HE(TENPOIYKTOB: MOTOPHBIE TOIUINBA, SHEPTEeTHUECKHE TOIUINBA, HE(TIHbIE Macila, YIIIepOIHbIE 1
BSDKYIIFIE MaTepHaNbl, HeQTEXUMHIECKOE CHIpbe, He(TETIPOAYKTHI CEIIMAIFHOTO Ha3HaueHUsI. OCHOBHBIC KPUTEPHH KadecTBa
HE(TENPOIyKTOB.

3. T'azoBas cMech nosryueHa u3 95 M3 npomnana u 23 M3 stana. [InotHocTH nponana u staHa pasubl 2,0037 kr/m3 u 1, 3560
KI/M3COOTBETCTBEHHO. BbIpasnuTh coctaB cMecH B 00bEMHBIX M MACCOBBIX JOJISX.

CocraBui: K.T.H.,J01eHT Kadenpsl MuE JI.M.AnekceeB
3aB. kadenpoit MuE A.B. IlIBanésa

5.4. MeToauKa OLleHKH 0CBOCHMS AMCHUILUIMHBI (MoayJisl, npakTtuku. HUP)

[TokazaTeny 1 KPUTEPHH OIICHUBAHMS SK3aMeHa:— Ha OLICHKY «OTINIHO» (5 0amioB) —00ydaromuiicss AeMOHCTPHPYET BEICOKHN
YpOBEHb c(hOPMHUPOBAHHOCTH KOMIICTEHITHH,

BBICOKHH ypOBEHb 3HaHHUI HE TOJIBKO Ha YPOBHE BOCIIPOM3-BEICHUS U 00BsICHEHH HH()OPMAIIH, HO U HHTEIUIEKTyalbHbIE HABBIKU
peleHus MpodIeM U 3a1ay:

* Ja€TCsI KOMILIEKCHAs! OLICHKA IIPEUI0KEHHOM CUTYalUH;

* IEMOHCTPHUPYIOTCS I'TyOOKHe 3HAHUS TEOPETHUECKOTO MaTepHana i yMEHHE UX IPUMEHSITS;

* OCJIeI0BATEIbHOE, IPABUIIBHOE BBIMOJIHEHNE BCEX MPAKTUYECKUX 3aJaHMI;

* yMEHHE 00OCHOBAHHO M3J1araTh CBOM MBICIIH, JICJIaTh HEOOXOAUMBIE BBIBOJIBI.— HA OLICHKY «XOpOIIOo» (4 Oaa) — 00ydaromuics
JEMOHCTPUPYET CPeAHUH YPOBEHb CHOPMHIPOBAHHOCTH KOMITCTCHIIMI:

* JaeTCsl KOMIUIEKCHAsI OLIeHKA MPEeJI0KEHHON CUTyaluH;

* IEMOHCTPUPYIOTCS JOCTaTOYHBIE 3HAHUS TEOPETUYECKOr0 MaTepuala U yMEHUE UX IPUMEHSATh; HO JAOIMYCKaIOTCs
HEe3HAYHUTENbHBIC OINOKH, HETOYHOCTH

* BEIIIOJTHEHUE BCEX NMPAKTUUECKUX 3aJaHNUil; BO3MOXKHBI € JHHUYHBIC OIINOKHU, UC-TIPaBIIieMbIe CAMHUM CTYJCHTOM IIOCTIe
3aMevaHMs IpernoaaBaTers;

6. YHEBHO-METOJUYECKOE U TH®OPMAINIMOHHOE OBECIIEYEHHNE

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENH 3aryaBue Bubmmoreka W3narenscTBo, rof

JI1.1 | Konokonsues C.H. [IpupoaHbIE HEPrOHOCUTENH U M. KJI JIubpokowm, , 2013
YTJIePOAHBIE MAaTEPUAIHL.
CocraB U cTpoeHUE.
CoBpeMeHHas Ki1accu(UKanus.
TeXHOJIOTHH MTPOU3BOICTBA U

o0bIYa.
JI1.2 |H.JL Conomora, I.A. | XuMu4ecKkas TEXHOJIOTHUS Kazansb : U3marenbcTBO
XanukoBa nepepaboTku HeTH U rasza : KHUTY, 2012
y4eOHOe METOANIEeCKOe
nocobue
JI1.3 | FO.I'. Kupcanon PacuetHbie U rpaduyecKue WznarenscTBO Ypanbckoro
METO/bI OTIPEICIICHHsI CBOMCTB yHuBepcureTa, 2014

He(TH U HEPTEIPOTYKTOB !
ydeOHoe ocobue

JI1.4 |Ilorexun B.M., OCHOBBI TEOPUH XUMUYECKHX CII0: U3nareascrso "Jlans",
ITorexun B.B. MPOLIECCOB TEXHOJIOTHU 2014

OpPTraHUYECKHX BEIIECTB H
HedTenepepaboTKH: yueOHHK




6.1.2. lonotHUTeILHAS JINTEpaTypa

ABTODBI, COCTaBUTEIH 3arnaBsue

bubaunoreka WznarenscTBO, IO

J12.1

MamnossH A.K. TexHosorus nepepadboTKu
MPUPOTHBIX SHEPTOHOCHUTEINEH.
: YueOHUK [UIs By30B

M. Xumus KonocC, 2004

J12.2

Cwmunosud E.B. Texnomnorus nepepaboTKu
HedrH 1 raza. Kpexunr
HE(TSIHOTO CHIPHI U
nepepaboTKa yrieBOJOPOTHBIX
ra3oB. : YUeOHHK.

M.Anbsuc, 2011

6.1.3. MeTtoguueckue pa3padoTKu

ABTOpBIL, COCTABUTEIIN 3arnaBue

bubnmoreka H3nmarenscTBO, rOx

JI3.1

H.JI Comnomona, JI.A. | XuMudeckast TSXHOJIOTHS
Xanukosa ; nepepaboTku HeTH U rasza :
ydueOHOe rocobue

Kazansp : U3marenbcTBO
KHUTY, 2012

JI3.2

Kupcanos FO.T". pacyeTHbIe U rpadUIecKue
METO/TBI OTIPEICTICHUS CBOWUCTB
He(TH U HEPTEIPOTYKTOB:
VYueOHO METOIUYECKOE
nocobue

VY panbcKoro yHUBEpCUTETA,
2014

6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « AHTepHET»

Ol

caift kadeapel TexHosoruu Hedtu u raza YITHTY. B
paszene yueOHO-MeTOMICCKIE H3IaHNsA
IIpeCTaBICHBI yueOHbIEe IOCOOUS COTPYAHUKOB
KadeIpsl 0 U3y4aeMbIM B IaHHOM JTUCLMIUIMHE
TEMaM ¥ UCIIOJIb3YEMBIM Ha MPAKTHYECKHUX 3aHATHAX
pacueTax.

http://www.tng.rusoil.net/50x.html

392

y4eOHO-METOIMUECKHUIA CAalT 0 MOAEITHPOBAHUH U
HCCIIEI0BAaHUU CUCTEM, 00BEKTOB, TEXHUUECKUX
IIPOLIECCOB U (PU3HUECKUX SBICHHUH.

model.exponenta.ru

33

Cratbu 0 Bo3MoxkHOCTIX [TK « MBTY »,
oIryOJIMKOBaHHBIE Ha caiiTe model.exponenta.ru:
«IIporpammuslif kommieke "MoaenupoBaHue B
TEXHUYECKUX YCTPOHCTBaxX"».

mvtu.power.bmstu.ru -

6.3 IlepevyeHs NPOrpaMMHOro odecneyeHust

IT.1

Mathcad 14.0 University Classroom Perpetual

1.2

Bpaysep Google Chrome

I1.3

Microsoft Teams

I1.4

Zoom

6.4. Ilepevyenb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U MPOdecCHOHATBHBIX 023 JaAHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

Ayn. Hasnauenue

Bun

OcHaneHue

138

3aHATUI

VYuebuas  ayguropms g 3aHATHH | Jlek
JIEKITUOHHOT O THIIa, MPaKTHYECKUX

1 mr. - Oxpan HacTeHHbI 200x200 cM;

I wmr. - Ilpoextop Acer ¢ MOTOJOYHBIM
kperenuem P 5206(3D) ;

1 mr. - KommbroTep B cOope;

1 mT. - YyeHnueckas g0CKa;

17 wr. - CTON CTYJEHYECKUI;

33 wr. - Crym;

3 mr. - Xamro3u.




148 KoBopkuar Yuebuas aymguropus i |Jlek 1 . - Hoyt6yx HP 250 G5 W4NS1EA,;
3aHSATUN JIEKIIUOHHOTO THIIA, 1 mrr. - ITpoekrop EB-95 Epson;
MIPAaKTUYECKUX 3aHITHH Kabunet 1 wrt. - IIpoextop EB-FH06 [V11H974040]
KypCOBOTO u JUIIIOMHOTO {3LCD  3500lm, 1080p  (1920x1080)
MIPOEKTUPOBAHMS, CaMOCTOSITEIbHOM 16000:1};
paboThl 00YJAIOIITHXCS 1 wr. - Kpemnenue ams mpoektopa Digis

DSM-2L [DSM-2L];

I mr. - Professional mixer S-PAUL
Muk1iepHbIi MyNbT;

20 mrT. - CToJ MUCHhMEHHBIH;

60 . - Ctyn U30;

30 wr. - Ctyn "Busutop"+CcTONMK;

9 . - Kpecno "Coino";

1 t. - TpuOyHa 171 KoH(epeHIIH.

148 KoBopkmHr Yuebnas aymuTopus Ui 1 . - Hoyt6yx HP 250 G5 W4NS1EA,;
3aHATUI JIEKIUOHHOT'O THIIA, 1 wr. - [Ipoextop EB-95 Epson,;
MIPaKTUYECKUX 3aHITHHA Kabunet 1 wr. - IIpoextop EB-FH06 [V11H974040]
KYPCOBOT'O u JTUTUTOMHOTO {3LCD  3500Im, 1080p  (1920x1080)
IIPOCKTUPOBAHMUA, CaMOCTOSATENBHOM 16000:1};
paboThI 00YJAIOLIHXCS 1 wr. - Kperenue ams mpoekropa Digis

DSM-2L [DSM-2L];

I mr. - Professional mixer S-PAUL
MukiepHslii yJbT;

20 . - CTOJ MUCHbMEHHBIN;

60 mr. - Ctyn U30;

30 mr. - Ctyn "Busutop"+cromuk;

9 . - Kpecno "Coino";

1 t. - TpuOyHa 171t KoHpepeHIIH.

210 VYuebrnas  aymguropms  mus  3aHsTwit | [Ip 1 . - Komnsrorep B cbope;

JICKI[HOHHOTO THIIA, MPAKTHYCCKUX 1 mwr. - Tlpoektop Acer ¢ MOTOJIOYHBIM
3aHITHHA kperenuem P 5206(3D) ;

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

22 wt. - CTON CTYyACHYECKUH;

1 mr. - Cron nmpenogaBaTens;

41 mwr. - Cryi.

8. METOAUYECKHUE YKA3AHUA VI OBYYAIOIUXCSA

B nponecce npenogaBanus TUCIUILIMHEL « TexHONIOTHSA NTy00KOH NIepepaboTky He(TH» MPUMEHSIOTCS TPAIUIIMOHHAS X MOTYIHHO-
KOMIIETEHTHOCTHAsI TEXHOJIOTHH.
Jlekuu MpoxozAT Kak B opMe JIeKIUU-UH(OPMALUH, TaK U B ()OpMe JIEKIIUN-BU3yalIu3auu. JIekunyu npoBoasTes ¢
HCTIONIb30BAaHUEM MHTEPAKTHBHOTO MeTOoa — "00ydeHne Ha OCHOBE OIBITAa" JUIT CO3/IaHMS aHAIOTHH MEXTy H3ydaeMBIMH
SBICHUSIMH M 3HAKOMBIMH CTYACHTAM JKU3HCHHBIMH CUTYAIHAMH U OoJee ITyOOKOro yCBaWBaHUS H3y9aeMbIX BOIIPOCOB.
JIeKIIMOHHBIH MaTepHall 3aKPeIUIeTCs B X0/€ NPAKTHYECKUX paboT, HA KOTOPBIX BBITONHSIOTCS TPYNIOBBIC WK UHANBHIYaJIbHbIC
3aJaHus 1o MPOiIeHHOH TeMe. KoHTeKCTHEIM MeTo 00ydeHH s P POBEICHUH MTPAKTHYECKHUX 3aHATHI ITO3BOJISIET YCBOUTH
MaTepHal IyTeM BBIBICHUS CBSI3€i MEXXIy KOHKPETHBIM 3HAHHEM U €ro IpuMeHeHneM. [pu 3amuTe mpakTHYeCKuX padoT
NPOBOAUTCS yueOHash TUCKYCCHs, KaK METOJl MHTEPAKTHBHOTO 00YUYEHUsI, TO3BOJISIONIAs OOMEHHBATHCS B3IJIAAAMH CTYJIEHTaM I10
KOHKPETHOH mpobisieMe. JlaHHBIH METOJ] NCTIOIB3YETCst ¥ AJIsL PEICHNUS 3a/1a4 HCCIIeJ0BAaTEILCKOTO XapaKkTepa Ha PaKTHIECKUX
3aHATHAX. CTyeHTaM BBIIAIOTCA 3aIaHMs 3aKPEIUISIONINE 3HAHUS, TOTyIeHHbIC Ha JEKINAX i MOACIHPYIOIIHE TEXHOJIOTHIECKUE
MPOLIECCHI Ha TPOU3BOJICTBE. BBICOKas CTEIIEHb CaMOCTOSTEIBHOCTH UX BBIIOIIHEHHS CTYJEHTaMH CIIOCOOCTBYET Pa3BUTHIO
JIOTMYECKOT0 MBIILICHHS U OoJiee rIyOOKOMY OCBOSHHIO TEOPETHUYECKUX MOJIOKEHUH M UX MPAKTHIECKOro Hcrob3oBanus. [1o
pe3yibTaTaM, MOJTYYSHHBIM P PEIICHNH 3313, IPOUCXOAUT TUCKYCCHS U GOPMYIHPYETCs BRIBOA 00 ONITUMAIBHOM PEXXUME
MPOBECHUS TEXHOJIOTHIECKOTro Iporecca. Ha MpakTHIeCKuX 3aHATHAX HIPUMEHSIOTCS TaKXKe CIEIYIOIINe BUABI MHTEPAKTUBHOTO
00yueHHsI: KOHTEKCTHOE 00yUYeHHe, MeKIUCUUITMHApHOE 00yUYeHHe, IBpUCTHYECKas Oece1a, ITO3BOIIIONINE HaXOIUTh OTBET Ha
npo0IeMy, NCTIONB3YS 3HAHMS MOTyYSHHBIE U Ha APYTHX IUCHUILINHAX.
CamocrosTenpHas padoTa CTYACHTOB CTUMYJIHPYET CTYCHTOB K CAMOCTOSATEIIFHOM MPOpadOTKe TeM B IIPOIECCE BBITOTHECHU
HIPaKTHYECKUX PA0OT U MPOMEKYTOUHOH aTTECTALUH
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