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1. Hesn, 3224 U IVIAHUPYEMble Pe3yJbTAThI 00yUYeHHs 10 TUCUUIIMHE
K ocHOBHBIM measiM OCBOEHUS TUCHUIUIMHBI «OCHOBBI Pa3pabOTKM MalOOTXOIHBIX
TEXHOJIOTHII» CIeTyeT OTHECTHU:

— nmnpuoOpeTeHHe CTyJeHTaMH KakK OOIIMX TMPEACTaBICHUI O TNPOMBIIUIEHHOCTU
MaJIOOTXO/IHBIX TEXHOJIOTHI Ha MpUMepe OTpaciu MnepepadoTKH MIaCTMAcC, TaK U CHeIHaTbHbIX
TCOPCTUICCKUX 3HaHHfI, a TaKKC MMPAKTUYCCKUX HABBIKOB 9TOU oTpaciii HpOMbIH_UICHHOCTI/I;

— IIOAT'OTOBKA CIICHHUAJIMCTOB B 06JIaCTI/I MMPOCKTUPOBAHUA MAJIOOTXOJHBIX IMPOU3BOACTB U
PEKOHCTPYKIIMH CTAPBIX C YUETOM YMEHBIIICHUS U TIepepabOoTKH OTXO0/I0B J0 TOTOBOW MPOIYKIIMH
JUIsl pealin3aluu

— MOJATOTOBKA CTYJEHTOB K JESATEJIBHOCTH B COOTBETCTBHUH C KBaTU(UKALMOHHOU
XapaKTePUCTUKOM 10 HANPaBJICHHUIO.

K ocHoBHBIM 3agayam ocBOeHUS JUCHUIUIMHBI «OCHOBBI pa3pabOTKU MalOOTXOJHBIX
TEXHOJIOTUI» CIEAYeT OTHECTH:

—OCBOEHUE 3HAHUH 110 MAJIOOTXOIHBIM IIPOU3BOJICTBAM;

—OCBOCHHE 3HAHUH 110 HANIPABIICHUSM, IIPUOIIMKAIOIIMM IPOU3BOICTBO K MaJIOOTXOIHBIM;

—II0JIyYCHUE HABBIKOB I10 IPOCKTUPOBAHUSA MaJOOTXOAHBIX IIPOUM3BOJCTB U PEKOHCTPYK-
IIUH CTapbIX C YIETOM YMEHBIICHHUS U TIEpepaOdOTKH OTXO/I0B JI0 TOTOBOW MPOIYKIIMH ISl PEean-
3aLuu.

Koa u HauMeHOBaHHe KOMIIeTeHIHA NuaukaTopsl AOCTHIKEHUSI
KOMIIEeTEHIIMH

YK-2. Cnocoben ompenenste kpyr 3agad B | UYK-2.1. ®opmynupyer COBOKYITHOCTD 3aa4
pamKax IIOCTaBJICHHOW LEIM W BBIOMpATh | p paMKax TIOCTAaBJIECHHOM IEJIM MpPOEKTa,
ONTHUMAJIFHBIE CIIOCOOBI UX PEIeHUs, HCXOS
15&] JNENCTBYIOLINX IIPaBOBBIX HOpM,
MMEIOIINXCS PECYPCOB U OTPaHUYEHU I

pelIeHne  KOTOpBIX  o0ecredmBaeT  ee
IOCTHKEHHE

NYK-2.2. Omnpenenser CBI3M  MEXIY
IIOCTaBJIECHHBIMM  3aJadaMH, OCHOBHBLIMU
KOMIIOHEHTaMH TPOEKTa U  OXKUJAEMBIMHU
pe3yJIbTaTaMH €To pean3aliu

NVYK-2.3. BeiOupaer ontumalibHble CIIOCOOBI
TUTAHUPOBAHMS, pacrpenenenus 30H
OTBETCTBEHHOCTH, PELICHMs 3a/ay, aHaJIn3a
pe3yJIbTaTOB C  yY4E€TOM  JICMCTBYIOIIMX
MPAaBOBBIX HOPM, MMEIOIIUXCA  YCJIOBUH,
pECYpCOB M OTPAaHUYEHUN, BO3MOXKHOCTEU

HCITOJIb30BAHHUS
[TIK-2 Cnocoben oprannzoBath aesrenbHOcTh | UITK-2.1 3Haer TexHOJIOrMHM 00pabOTKH
o o0OpaboTke, 00e3BpeXUBaHUIO, | HH(DOpPMALIUN c HCITOJIb30BaHUEM
3aXOPOHEHUIO OTXOJI0B BBIYUCIIUTEIILHON TEXHUKH, COBPEMEHHBIX

CPEICTB KOMMYHHUKALIMK U CBSI3U

HIIK-2.2 VYmeer o000CHOBaTh TEXHOJOTHHU
YTHIIM3ALUN TBEPJbIX KOMMYHaJIbHBIX
OTXOJ0B c HCIIOIL30BaHUEM
WH()OPMALIMOHHBIX CHUCTEM, MPOTPAMMHOTO
oOecrieueHust ¥ 0a3 JaHHBIX.




HIIK-2.3. OrmeHuBaeT NOPEAJIOKECHHUS IO
WCIIOJIb30BAHUI0 CPEACTB IKOHOMHUYECKOTO
pa3BUTHS  pBIHKA  COBITA  BTOPHUYHBIX
MaTCpI/IaJIOB, BLI6I/IpaeT TCXHOJOI'nn
YTHIU3AIIN TBEPABIX KOMMYHaJIbHBIX
OTXOJIOB Ha 3aKPETUICHHOW TEPPUTOPUHI

2. MeCTO AMCHUILIUHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JuctmiumHa «OCHOBBI pa3pabOTKH MaJIOOTXOJHBIX TEXHOJIOTHI» OTHOCUTCS K OJIOKY
TUCITUIUIAH, (OPMHUpPYEMBIX  yY4aCTHUKaMH OO0pa30BaTEIbHBIX OTHOIICHHH IPOTPaMMBI
OakanaBpuara.

JucuuriuHa B3auMOCBsI3aHa JIOTHUYECKH M COJIEP)KATeIbHO-METOAMYECKHU CO CIACAYIOIIMMHI
nucuurnHaMu U npaktukamu OOIT:

—pa3paboTKa U 3KCIUTyaTalls YHEPro- U PecypcocOeperaroiux MalliH 1 allapaTos;

—IIPOIIECCHI U ammapaThl epepaboTKH OTXO/I0B;
—pecypcocbeperaroiire TEXHOJIOTHH U IPOU3BOCTBA;

—IPOIECCHI U 000PYIOBAHUE TTOTOTOBUTEIBHBIX IIPOU3BOJICTB;
—IIPUPOAOOXPAHHASI JOKYMEHTALIHS.

3. CTpyKTYpa U cofepKaHHe TUCHUILTUHBI
OO0r1as TPYA0eMKOCTb AUCIMIUIMHBI COCTaBIsIeT 3 3aueTHbIe enuHuilbl (108 yacos).

3.1. Buabl yueoHo#i paGoThl H TPY/10€MKOCTh

3.1.1. Ounas ¢popma oOyueHus

Ne . KoaunuecrBo | CemecTpsl
Bup yueOHoit padoThI
n/n 4acoB 7
1 AyIMTOPHBbIC 3AaHATHS 54 54
B ToMm gnce:
1.1 | Jlexuuu 36 36
1.2 | CemMuHapcKue/IPaKTUIECKHUE 3aHSTHS 18 18
1.3 | JIaGopaTopHble 3aHATHUS
2 CamocrosiTesbHasi padoTa 54 54
B ToMm unce:
2.1 | Pedepar Ja na
3 IIpomexyToOUHAsT aTTECTAMSA
3adet/nud.3a4ueT/IK3aMeH IK3aMeH JK3aMEeH
Hroro 108 108

3.2. TemaTuyeckuii MJIaH U3y4eHHUs TUCIHUTITHHBI
(o hopmam oOyueHus)




3.2.1. Ounas popma oOydeHUs

n/n

TpyroeMkocThb, yac

Pa3genbl/TeMbI
JUCIHMILINHBI

Bcero

AyauTopHasi padora

Jlexknuum

CemuHapckue/

MPAKTUICCKHUE 3aAHITHS
JlaGopatopHble 3aHITH
[IpakTHyeckast MOArOTOBKA

CamocrosiTesibHasi padoTa

Beenenue.

[IpenmeT u conepxkaHue Kypca, ero ey
u 3agaud. lIpoGnembl pa3paboTku
BHE/JIPCHUS Majo- W 0O€30TXOTHBIX
TexHosioruil. VX perieHue B psjie cTpa|
KaKk  CTpaTernyeckoe  HarpaBlIeHUE
paLMOHATIBHOTO
NPUPOJHBIX  PECYpCOB M OXPAaHBI

HCIIOJIBb30BaHHUA

OKpykaromen  cpeasl.  be3oTxonHasd
TEXHOJIOTHSI. MasnooTxonHoe
MPOU3BOJICTBO

be3oTxoaHan TEXHOJIOTH A "
MaJI00TX0/AHOE IPOU3BOACTBO
Ornpenenexnue 0e30TX0qHOMH "
MaJIOOTXOJHOM TEXHOJIOTHUI.
KonnuecTBeHHas OILlEHKA 0€30TXOIHOCTH
MPOU3BOJACTB

[IpuHIUI CHCTEMHOCTH

CytrHocTh cucteMHoro ananuza. Coctas
U CTPYKTypa XUMHUKO-TEXHOJOTHYECKOU
cuctembl. Krnaccudukaius 3JIeMEHTOB
XTC no Ha3HAYCHHUIO

IIpuHIUI CHCTEMHOCTH

J[BRa moaxoma K OIMCAHUIO CHCTEMBI.
CHUCTEMHBI aHaIU3 TEPPUTOPUATBHO-
[TPOMBILIUICHHBIX KOMIIJIEKCOB.

IpuHIun IUKJIAYHOCTH
MaTepHaJIbHbIX NIOTOKOB

[lpuHuun  peuupkyasiuud.  3ajauu,
peliaeMble ¢ BBEIEHUEM pPELUKIOB B
XUMHUKO-TEXHOJIOTHUECKYIO CUCTEMY.




IpuHOMn KOMILJIEKCHOI'O
HCIO0JIb30BAHNS CHIPHEBBIX PeCypPCOB
IloctanoBka 3agaun. lMcmoiabp30BaHUE
CBIpLSI nu BTOpI/I‘-IHLIX MaTepI/IaHLHBIX
pecypcoB. BropuuHble MaTepHUaIbHBIE
pecypcel.  Pa3spymaemble  MOJMMEpHI.
[lepepaboTka W yTUIU3AIMUS OTXOJIOB
MPOU3BOJICTB, XUMHUKATOB — T0OOABOK IS
MOJIMMEPHBIX MaTEPHUATIOB

6 [[IpuHIUN KOMILIEKCHOT'0
HCII0JIb30BAHNS ChIPbEBBIX PeCypcoB
lcrionb30BaHue BTOPUYHBIX]
HHEPropecypcoB.  DHeprocOepeKeHue.
Y Tunusanus TOpPIOYHNX OTXOJI0B
XUMHUYECKHX IIPOU3BOJICTB. [Tytu
MCIIOJIb30BaHUSI BBICOKOTEMIIEPATYPHBIX
TEIUIOBBIX OTXOJIOB.

7 |YTuwimzanus HU3KOIOTEHIIUAIBHOTO
Teria HEKOTOPhIX OTXOJ0B XMMHYECKHX
NpPEANPUATHA.  YTUIM3auus  TeIula
0TpabOTaHHOTO Mapa

8 [[IpwHIUN IKO0JIOrHYECKOM
0e30macHOCTH
TpebGoBanus JKOJIOTUYECKOM]
O0e3omacHocTH.  OOmMe  MPUHIMIIBI
DKOJIOTHUECKON OIIEHKH MW HX CBSA3b C
MPUHIIUIIOM YCTOWYUBOTO Pa3BUTHS

0  MpuHuun PALMOHAJIBHOM
OpraHu3anuu MAaJI0OTXO/IHbIX
NMPOU3BOJCTB
OO6ume nonoxeHus. DPPEKTUBHOCTD
OpraHu3aluu XUMHKO-
TEXHOJOTMYECKOr0 IIporecca

10 MpunHumn KOMOMHHMPOBAHHUA U

MEKOTPACJIEBOIo KOOIICEPpUPOBaAHUA

MPOU3BOACTB

KomMmOnHupoBanue B XUMHKO-
TEXHOJIOTUIECKUX MIPOU3BOJICTBAX.
DopmupoBaHue 0e30TX0/THOMH]
TEXHOJIOTUU B TEPPUTOPHATEHO-

IMPOMBIIIJICHHBIX KOMIIJIICKCAX. CTaI[I/II/I

mporeccoB 0e3orxoanoro TIIK.
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TexHoJOrHUYECKHE NPUHIUIIBI
XUMHUYECCKHUX IMTPOU3BOACTB
TexHoJOrHYECKHE NMPUHIUIIBI

XUMHYECKHX NPOU3BOJIACTB

[IprHIMIT HAWJIY4YIIETrO HKCMOJIb30BaHMUS
IBUOKYILIEH CUJIbI XMMHUYECKOW PEaKIUu.
[TprHIMT HUCIIOIb30BaHUS CMCHBI
MEXaHU3Ma  XUMHUYECKOW  peakiiuu.
[IpyHIIMIT KWCIIOJIB30BaHUSI peareHTa B
HN30BITKE.

12

TexHoJ0ornuecKkue MPUHIUIIBI
XUMHYECKHX MPOU3BOICTB
[IpoTBOTOK BEIILICCTB. [Tpunanun

CMEILIEHUS] paBHOBECUS NPU OOpaTUMBIX|
peaxkuusax. [IpuHIMN «3aMOpaKUBaHUSA
CUCTeMBl B  COCTOSHUHM, HauOoiee
BBITOJTHOM IS IIPOBEACHUSA ITpoLiecca.

13

TexHoaornueckune NPUHIUIIBI
XMMHYECKHX MPOU3BOJCTB
Perenepanusa  peareHtoB.  [Ipuniun
[PEaKIIMOHHO-MaCCOOOMEHHBIX
[IPOLIECCOB. CHuxeHnue OTEPH
POAYKTOB Ha CTAaJuU  pa3ACICHUS
[PEaKLIMOHHON CMECH.

14

IpuHIUNIBI pPauMoHAIM3ANNH
TEeXHOJOTHYEeCKHX MPOLEecCcOB

CoBepIIeHCTBOBAHUE TEXHOJIOTHUI
ITEUCTBYIOIIUX MPOU3BOJCTB  JOJIKHO
OCTaBaTbCA B IIOJIE  JEATEIHHOCTH
WH)XEHEPOB-IKOJIOTOB, T. K. 3TO IMO3BOJIUT

15

COKPaTUTh KOJINYECTBO BpPEIIHBIX
BEIOPOCOB B OKPYKAIOIIYIO CPEIY.
I puHOHIBI HHTEHCU(PUKALUT

XMMHYECKHX MPOU3BOJICTB
Cnioco0 MHTEHCUPUIUPYIOMINX
(daktopoB. OCHOBHBIC  HaIpaBJICHUS]
MHTCHCU(UKAIIH XUMHKO-
TEXHOJIOTUYECKUX MIPOILIECCOB.
OCHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB
XUMHUYECKOro mpespaieHus. [lpumepsr
MHTEHCU(pHUKAIIN XUMHUKO-
TEXHOJIOTUIECKUX MTPOIECCOB.




16 [MeTomoJiorusi pa3padoTKH XHUMHKO-
TeXHOJIO0THYeCKOro 0e30TX0/1HOI0
npouecca

Otanbel npoekTupoBaHus. OpraHusanusy
npoexktupoBanust BOIL. IlpeanpoexTHas
pa3paboTka 6€30TXOTHBIX IPOU3BOICTB.

17 |Pa3paboTKka TeXHOJOTHYECKOH CXeMbI
BOIl

OO6mme monoxkenus. Bpibop wmetona
MPOM3BOJICTBA. CocraBneHue
PUHIUITHATBHON TEXHOJIOTHYECKOH
cxembl BOIL.

18 Brioop u pacyéT peakTopoB
Onpeneneane Gopmbl peakropa. Beroop,

KOHCTPYKIIMOHHOTO Mmarepuana.
Onpenenenue HPUCOETUHUTEIBHBIX
IITYLIEPOB U YCTPOMCTB, HE OOXOAUMBIX  { 2 1 3
s HOJJICPKAHUS 3a7aHHOTO
TEXHOJIOTUIECKOTO pexIMa.
Ocdopmienue 3anaHus Ha pa3paboTKYy)|
TEXHHUYECKOTO ITPOCKTA PEaKTopa.

Htoro 108 36 18 54

3.3. Conep:xanue TUCUUNITHBI

Jlekuusi 1. BBEJEHHUE.

[Tpeamer u conepkaHue Kypca, ero uenu u 3ajgadd. [Ipo6iemsl pa3paboTKy U BHEJPEHUS MaJlo-
u 0e30TXOAHBIX TeXHOJOTWH. VX pelieHue B psae CTpaH KaK CTPAaTErHuecKoe HarpaBiIeHHE
PAllMOHATILHOTO HCIIOJIb30BAHUS MPHUPOAHBIX PECYPCOB U OXpaHbl OKPYKAIOIIEH CpPEJbl.
be3orxoanas TexHonorus. ManooTxo1HO€ POU3BOCTBO.

Paznes 1. BE3OTXOHAS TEXHOJIOI'US. MAJTIOOTXOJHOE IMTPOU3BOACTBO
Omnpenenenue 0€30TXONHOW M MaloOOTXOAHOM TexHonoruil. KomuuecTBeHHass oOlieHKa
0€30TXO0AHOCTH POU3BO/ICTB.

Jlexkuus 2. Paznea 2. IPUHIOUII CUCTEMHOCTH

CymHocTts cucteMHOro asanusza. CocraB M CTPYKTypa XMMHMKO-TEXHOJIOTMYECKOH CHUCTEMBI.
Knaccudukanus snementos XTC no HazHAUEHHUIO.

Jlekums 3. Paznen 2. IPUHIUII CUCTEMHOCTHA

JIBa moaxoxa k omucaHuio cucTteMbl. CHCTEMHBIH aHalU3 TEPPUTOPUATBHO-TTPOMBINIIEHHBIX
KOMILJIEKCOB.

Jlexkuus 4. Paznea 3. IPUHIUII HUKJINYHOCTU MATEPHAJIBHBIX IOTOKOB
[Tpunin  peuupkynauuMu. 3agaud, pellaeMble C  BBEIACHHEM PEIMKIOB B XHUMHKO-
TEXHOJIOTHYECKYIO CUCTEMY.

Jlekuus 5. Paspen 4. MNPUHOUII KOMIIUVIEKCHOI'O HCHOJIB30BAHUSA
CBIPBEBBIX PECYPCOB
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[TocTanoBka 3aaaun. Vcrosnb30BaHUE ChIPbsl U BTOPUYHBIX MaTEpUANIbHBIX pecypcoB. BropuuHnsle
MmarepuaibHble pecypchl. Paspymaemble nonumepsl. IlepepaGoTka M yTunaM3anus OTXOA0B
IPOM3BOJICTB, XUMUKATOB — 100aBOK JIJIs1 IOJIMMEPHBIX MaTepHaJIOB.

Jlekmusa 6. Pazgen 4. HNPUHIUII KOMIIUVIEKCHOI'O HCIOJIB30BAHUA
CBIPBEBBIX PECYPCOB

Hcnonb30BaHuEe BTOPUYHBIX SHEPrOpecypcoB. HeprocOepexeHue. Y TUIM3alus TOPIOYUX
OTXO0JI0B XMMMUYECKUX NPOM3BOACTB. [lyTH MCIONb30BaHUS BBICOKOTEMIIEPATYPHBIX TEIUIOBBIX
OTXOJIOB.

Jlekuua 7. Paspen 4. INPUHLHUII KOMIUVIEKCHOI'O HCIIOJIb30BAHUSA
CBIPBEBBIX PECYPCOB

VYTunuszanys HU3KOMOTEHIHAIBHOIO TEIUIa HEKOTOPBIX OTXOJO0B XMMHUYECKUX HPEANPUATHH.
YTunuzanus Teria oTpaboTaHHOTo Hapa.

Jlexnus 8. Paznen 5. MPHHIUII SKOJOI'MYECKOM BE3OITACHOCTH

TpeboBanus skonorndeckoit 6ezomacHoct. OOIMKE MPUHIMITBI SKOJIOTUYECKON OICHKH U MX
CBSI3b C IPUHIIMIIOM YCTOMYHMBOIO Pa3BUTHS.

Jdexuuss 9. Pasgen 6. TIPHUHIMUII PAIIMOHAJIBHOM OPrAHU3ALIMA
MAJIOOTXOJHBIX ITPOU3BOJACTB

O6ume nonoxxeHust. HHEeKTUBHOCTH OPraHU3aLMU XUMUKO-TEXHOJIOTHYECKOI0 MpolLiecca.
Jlekuusa 10. Pazgea 7. IPUHIOUII KOMBUHUPOBAHUA U MEXOTPACJEBOI'O
KOOIIEPUPOBAHUA ITPOU3BOJACTB.

KoM0OuHMpoBaHNE B XMMHKO-TEXHOJOTHYECKUX IPOou3BoAcTBaX. DopmupoBaHue 0€30TXOIHON
TEXHOJIOTHH B TEPPUTOPUATBHO-IIPOMBIIIIEHHBIX KoMILIeKcax. CTaauu nporeccoB 0€30TX0JHOTO
TIIK.

Jlekuma 11. Pazgen 8. TEXHOJOI'MYECKHUE IIPUHIUIIBI XUMHWYECKUX
IMTPOU3BOJACTB

[TpyHIMII HaWIydIIEro MCIOJIb30BAaHUS MABIXKYILEH CHJIBI XUMHUYECKOW peakuuu. [IpmHnun
MCIIOJIb30BAaHUsI CMEHBI MEXaHU3Ma XMMHUYECKON peakuyu. [IpuHIUN ucnonb30BaHus pearcHTa B

U30BITKE.
Jlekmusi 12. Paszgpen 8. TEXHOJIOIT'MYECKHME MNPUHIUIIbBI XHUMHWYECKHUX
MMPOU3BOJICTB

[TpotuBoTOK BemiecTB. IIpuHLIMIT cMemIeHNs paBHOBECHS MpU 00paTUMbIX peakuusax. [IpuHiun
«3aMOpPAKUBAHUS» CUCTEMBI B COCTOSIHUH, HAaOOJIee BBITOAHOM JIJIsl IIPOBEICHUSI TpoIiecca.
Jleknusa 13. Pazgen 8. TEXHOJIOTUYECKHUE MNPUHIUIIBI XUMHWYECKUX
HnPOU3BOACTB

Perenepartus pearentoB. [IpuHIIT peakIIMOHHO-MacCOOOMEHHBIX MpoiieccoB. CHIKEHUE MOTEPh
MPOJIYKTOB Ha CTaJANH pa3AelieHUs] pEaKIIMOHHON CMECH.

Jleknus 14. Pazgen 9. IPUHIOUIIBI PAIIMOHAJIN3ALIUN TEXHOJIOTHUYECKHUX
MMPOLIECCOB

COBepHIeHCTBOBaHI/Ie TEXHOJIOTHH HeﬁCTBYIOHIHX MIPOU3BOJACTB OOJKHO OCTaBaTbCid B IIOJIC
JEATETLHOCTH WHXEHEPOB-IKOJIOTOB, T. K. ATO IO3BOJIUT COKPATUTH KOJUYECTBO BPEIHBIX
BBEIOPOCOB B OKPYKAIOIIYIO CPEIy.

Jlekmusa 15. Pazgen 9. HNPUHIUIIbBI HUHTEHCHUO®UKALINUU XUMHUYECKHUX
HnPOU3BOACTB
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Cnoco6 naTeHcuduimpyomux ¢pakropoB. OCHOBHBIC HANPABJICHHUS WHTCHCU(PUKAIIMN XUMHUKO-
TEXHOJIOTHYECKUX  mpoieccoB. OCHOBHBIE 3aKOHOMEPHOCTH  IPOILIECCOB  XUMHYECKOIO
npespauienus. [Ipumepsl HHTEHCH(DUKAIIMT XMMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB.

Jlekmusa  16.  Paszgen 10. METOJOJIOI'HA  PA3BPABOTKM  XUMMHKO-
TEXHOJIOI'HTYECKOI'O BE3OTXO/JIHOI'O ITPOLIECCA

Oransl npoekTupoBanus. Opranuzanus npoektupoBanus BOIL. IlpeanpoexTtnas paspaboTka
0€30TXO0/IHbIX TPOU3BO/ICTB.

Jexuus 17. Paznen 11. PA3PABOTKA TEXHOJIOTHMYECKOM CXEMBI BOII

O6mue mnonoxenus. Bpibop Meroma mnpousBoactBa. CocTaBieHUE NPUHLIMIHAAIBLHOU
TexHosornueckou cxemsl bOII.

Jlexuus 18. Paznea 12. BBIBOP U PACUET PEAKTOPOB

Omnpenenenne ¢Gopmbl peakrtopa. Bpibop KOHCTpyKIMOHHOTO Marepuana. Omnpenenenue
NPUCOCTMHHUTENBHBIX INTYIIEPOB M YCTPOMHCTB, HE OOXOAWMBIX IJISi MONJCPKAHUS 3aaHHOTO
TEXHOJIOTUYECKOT0 pekuma. OdopmiieHue 3agaHusi Ha pa3pabOTKy TEXHHYECKOTO IPOEKTa
peakropa.

3. 4. TemaTHKa CEMUHAPCKUX/TIPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1. CeMmuHapcKkue/paKTHYECKH e 3AHATUS

Tema 1. IIpoGiemMbl coznaHusi 0€30TXOAHBIX U MAJOOTXOIHBIX MPOU3BOJACTB. ACIEKTHI
po0IIeMbl co3/1aHusl O€30TXOTHBIX TEXHOJIOTHH.

Tewma 2. [IpuHIIMI CUCTEMHOCTH B XMMHKO-TEXHOJIOTMYECKON MOJIENH.

Tema 3.

[IpuHIMI cHCTEMHOCTH NpU pa3pabOTKE MaTIOOTXOJHBIX U O€30TXOAHBIX IPOU3BO/ICTB.

Tema 4.

[Ipumepsl HCTIONB30BaHUS XWMUKO-TEXHOJIOTMUECKHUX IPOLECCOB C HCIOJIb30BAaHUEM
PELUKIIA ChIPbSI.

Tema 5.

KommiiekcHOoe HKCNonb30BaHUE ChHIPbSI WU BTOPUYHBIX MATE€pUAIBHBIX PECYPCOB.
Hcnonp30BaHne U YHUUTOKEHHUE OTX0/10B Tu1actMacc. O0e3BpeKBaHUE OTXOOB.

Tema 6.

OcHoBHbIE HanpaBIeHHs 0€30TXOAHON U MaIOOTXOJHON TEXHOJIIOTUU B SHEPreTHKE.

Tema 7.

OcHOBHBIE HampaBlieHUsI 0€30TXOMHONW M MaJIOOTXOJAHOW TEXHOJOTUU B XHUMHYECKOU U
HedTenepepadaThIBarOIICH MPOMBIIIIIEHHOCTH.

Tema 8.

OcHoBHbIE HAaNIPaBIIEHUs! 0€30TXOTHOIN U MATIOOTXO/IHOM TEXHOJIOTUU B MAIIMHOCTPOCHHUH.

Tema 9.

dakTopbl, ONPEEIAIONINE OPTaHU3AIUIO IEPUOINYECKUX U HEMPEPBIBHBIX MPOIIECCOB.

Tewma 10.

OcHoBHbIE HaNpaBlIeHUsI OE30TXOTHON ¥ MAIOOTXOTHOM TEXHOJIOTUH B METAILTYPTUH U B
OyMa)KHOW MPOMBIIIJIEHHOCTH.

Tema 11.

[IpyHIMIBI HAWJIY4YIIero HCIONb30BaHUsI SHepruu. Perenepauus teruotsl. Jlpyrue
MPUEMBI 5KOHOMUHU TETLJIOTHI.

Tema 12.

OOmue TEeXHOJIOTHYECKUe TMPHUHIUIBI CHUKEHHS OTXOJOB B TEXHOJIOTHUYECKOM
IIPOU3BOJICTBE.
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Tema 13.

OCHOBHBIE TEXHOJOTHYECKHE MPUHIUIBI CHHKEHUS OTXOJ0B XMMHUKO-TEXHOJIOTMYECKIX
IIPOU3BO/ICTB.

Tema 14.

PanmonanuzatopcTBo 1 U300peTaTeNbCTBO B XUMUUYECKOM IMPOU3BOJICTBE.

Tema 15.

[Ipumepsl HHTEHCU(DUKAIMK XUMHUKO-TEXHOJIOTMUYECKUX MporeccoB. OnTuMuzanus
XUMHKO-TEXHOJIOTHYECKHX POLIECCOB.

Tema 16.

DKOJIOTHYECKOE TPOEKTHOE OOOCHOBaHME. OTallbl IPOBEIEHUS  SKOJIOTMYECKON
9KcrepTu3bl. [IpUHIUIIBI SKOIOrHYECKON SKCIepTH3bl. TEeXHUKO-IKOHOMUYECKOe 000CHOBaHUE
MHBECTUIIMOHHOTO XHWMHYECKOTO IMpoekTa. Pabounii mpoeKkT Oe30TXOAHOTr0 XHMHUYECKOTO
MIPOU3BO/ICTBA.

Tema 17.

O6mue cnocobs! pazpadbotku BOIIL.

Tewma 18.

TexHoornyeckuit pacyet peakropa.

3.4.2. JlaGopaTopHble 3aHATHUSA
He npenycmotpenst

3.5. TemaTnka KypcoBbIX IPOEKTOB (KYpCOBBIX padoT)
He npengycmotpensl.

4. Y4yeOHO-MeTOAMYeCKOe H HHPOpMaMOHHOe o0ecreyeHne

4.1. HopmaTtuBHble 10kyMeHThI 1 [OCTHI

1. Ne 89-®3 «O0 oTxoaax MpOU3BOJCTBA U MOTPEOICHUS» (MTOCIEAHAS PEJAKIHS).

2. No 7-@3 «O06 oxpaHe OKpYKaroIIeH cpebly (MOCIeTHS PEIAKIIHS).

3. No261-D3 «O06 sHeprocOepekeHUH U O TTOBBIIICHUH dHEPreTHIecKol 3 pekTuBHOCTI»
(mocneaHsIs penaKius).

4. Ne 52-03 «O caHUTapHO-3UAEMHUOIOTHYECKOM OJIaronoydyuu HaceaeHus» (MocaeaHss
penaKius).

5.TOCT P 56828.43-2018 YTunuzanus u o0e3BpexuBaHue HePTeCcoAepKAIIUX OTXOOB.
[Tokaszarenu Ui UACHTUPHUKALMH.

6. TOCT 30772-2001 MexrocyaapCTBEHHBIN CTaHAAPT pecypcocOepekeHrne oOpaiieHue ¢
oTrxogamu. TepMHHBI U OTIpeIeIICHUSI.

7.TOCTP 57702- 2017 Pecypcocoepexxkenne OOparieHue ¢ orxoaamu. TpedoBaHUs K
MaJIOOTXO/THBIM TE€XHOJIOTHSIM.

8. TOCT P 56828.22-2017 PecypcocOepexenue. CTpaTerud, IPUHIIUATIBI 1 METOTBI
HKOJIOTHYECKH OPHEHTHPOBAHHOTO OOpAIIEHHSI C OTXOIAMHU.

4.2. OcHOBHas JIMTEpaTypa
1. Cytsarun B.M., bounaneros B.I'. [Ipuniiumner pa3paboTku MaTOOTXOIHBIX U O€30TXOIHBIX

TexHonoruii. Yueonoe nocooue. Tomck: M3a. TITY, 2002. — 131 c.
2. Cytarun B.M., bounaneros B.I'. Kykypuna O.C. [Ipuanumns! pa3pab0oTKH MaJIOOTXOTHBIX U
0€30TXOQHBIX TEXHOJIOTUH. YuebHoe mocodue. Tomck: U3n. TITVY, 2009. — 150 c.
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4.3. JlonoiHUTEIbHASI JIUTEpaTypa
1. I'youn B.E. u np. ManooTxoaHbIe B pecypcocOeperaronme TEXHOIOTHH. Y4e0Hoe mocooue.

Tomck: U3xa. TITY, 2002 — 123 c.

2. JlJackopun b.H., I'pomoB b.B., I{pirankoB A.I1. u np. [IpoGiemsbl pa3BuTHs 6€30TXOIHBIX
npou3BoACTB. - M.: Ctpoiiuzgart, 1981. 207 c.

3. Jlackopun Bb.H. u np. bezoTxoanas TexHosnorus B npomsiiuieHHOCTH. M.: Ctpoiuzaat. 1986.

4.4 )nekTpoHHBbIE 00pa3oBaTebHbIE PECYPChI
HE TPeyCMOTPEHO

4.5, JIuueH3M0HHOo€e U CBOOOTHO pacnpocTpaHsieMoe MPOorpaMMHoe obecneuyeHue
He npenycmotpeHo.

4.6. CoBpemeHHble NpodeccuoHaIbHbIe 0a3bl JAHHBIX U HH(OPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI

1. Koncynsrant [lnroc
URL.: https://www.consultant.ru/
2. UadopmanmonHnas cetsb «TexakcnepT»

URL.: https://cntd.ru/

5. MaTepua/bHO-TeXHUYeCKOe ofecneyeHne

[IpoBenenue neKuil ¥ NPAaKTUYECKUX 3aHATUN OCYIIECTBIIAETCS B OOLIEYHUBEPCUTETCKUX
ayJIUTOpUsX, TJe MNPEeLyCMOTpPEeHa JeMOHCTpanus (UiIbMOB, CIalJOB WM HCIOJIb30BAHUE
Ppa3IaTOYHBIX MaTEpPUAIIOB.

6. MeToauueckue PEKOMEHIAUH
6.1. MeToauuecKkue PEKOMEHIAUHU JIA IMTpenmoaaBarTe’id 1o oOpranu3amnum Oﬁy‘{el{l’lﬂ

OCHOBHBIM Tpe6OBaHI/IeM K MOpCnoJaBaHUIO JUCHUIIJIMHBI ABJIACTCA TBOpquKHﬁ,
poOJIEeMHO-THAIOTOBBIN MOJIXO0/, MO3BOJISIOLINN MOBBICUTh HHTEPEC CTYACHTOB K COAEPIKaHUIO
yueOHOro Marepuarna.

OcHoBHas popMa U3ydeHUs U 3aKpeIyICHUs 3HAHUH 10 3TOH IUCIUIUIMHE — JIEKIIMOHHAA,
naboparopaas u Jlabopatophast. [IpernogaBarens J0KEH MOCIEAOBATEIbHO BEIUUTATH CTYICHTAM
psn JeKUMd, B XOA€ KOTOPBIX CIIEAYeT COCPENOTOYHUTh BHMMAHHE Ha KIIFOUEBBIX MOMEHTaX
KOHKPETHOTO TEOPETUYECKOTO MaTepuaia, a TakKe OPraHM30BaTh MPOBEICHUE NMPAKTHUYECKUX
3aHATUI TakuM 00pa3oM, YTOOBl AKTHBHU3MPOBATh MBIIUIEHHE CTYAEHTOB, CTUMYJIHPOBAThH
CaMOCTOSITENIbHOE H3BJIEYEHHE MMHU HE0O0XO0AMMOHN HMHGpOpMalnMK U3 Pa3IuYHbIX HMCTOYHUKOB,
CPaBHUTENBHBI aHaIM3 METOJOB pEIICHUH, COMOCTAaBIEHHE MOJYyYEHHBIX pPE3Yy/IbTaToOB,
(GOpPMYITUPOBKY M apryMEHTAITUI0 COOCTBEHHBIX B3TJISAI0B HA MHOTHE CIIOPHBIC TPOOIEMBI.

OcHOBY yu4eOHBIX 3aHATHH MO AUCLUIUIMHE COCTABIIAIOT JEeKIMU. B mporecce oOyueHus
CTYJEHTOB UCIOJIb3YIOTCS pa3InYHbIE BUAbI YU€OHBIX 3aHATUH (ayIUTOPHBIX U BHEAYIUTOPHBIX):
JIEKIMH, CEMUHAPCKUE 3aHATHS, 1a00opaTopHbIe pabOThl KOHCYIbTALUU U T.1. Ha mepBoM 3aHsATHH
10 JJaHHOM y4eOHOM TUCIUIINHE HE0OX0IMMO 03HAKOMUTH CTY/IEHTOB C TIOPSIKOM €€ U3y4eHus,
PAaCKpBITh MECTO U POJIb JUCLUHUIUIMHBI B CUCTEME HAayK, €€ MPaKTHYECKOe 3HaUeHHE, JOBECTH 10
CTYJEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

IIpy mOAroTOBKE K JEKIMOHHBIM 3aHATHUSAM 1O Kypcy «OCHOBBI pa3paboTKu
MaJIOOTXOJHBIX TEXHOJIOTHI» HEO0OXOJAMMO MpOJayMaTh ITUIAH €ro IPOBEICHHsS, COACp)KaHUE
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BCTYNHUTEIbHOW, OCHOBHOM M 3aKIIOYMTEIBbHOW YAaCTHU JICKLIUH, O3HAKOMMUTBCS C HOBHHKAMU
y4eOHOI M METOIMYECKOH JMTepaTypbl, MyOJUKAIMsIMUA TMEPUOAWYECKON IeyaTH IO TeMe
JEKIMOHHOTO 3aHATHs, ONPEAETIUTh CPEeICTBA MaTepUAbHO-TEXHUUYECKOIO O00ecreueHus
JIEKIIMOHHOI'O 3aHATHS U NOPSANOK MX MCIIOJb30BAHUSA B XOJE€ YTCHUS JICKIMM. Y TOUHUTH IUIAH
IIPOBEJCHUS MPAKTUYECKOI0 3aHATHS 110 TEME JICKLIUU.

B xo071€ TeKIIMOHHOT0 3aHATHS MIPETIOAaBaTENb JOJDKEH Ha3BaTh TEMY, Y4eOHbIE BOIIPOCHI,
03HAKOMUTB CTYJICHTOB C [IEPEYHEM OCHOBHOM U IOTIOJHUTEIBLHON JIUTEPATYPHI 110 TEME 3aHATHUS.

Bo BcTynuTenbHON YacTH JIEKIIMH 00OOCHOBATh MECTO M POJIb U3y4aeMOU TEMbI B YI€OHOM
JUCLUIUINHE, PAacCKpBITh €€ NPAaKTUYECKOe 3HaueHue. Eciau uurtaercs He nepBas JEKUUs, TO
HEOOXO/MMO YBSI3aTh €€ TeMy C MpeNblIylei, He Hapymas JIOTUKA H3JI0KEHHS Yy4eOHOro
Mmarepuana. JIeKIuio ciaenyeT HauuHaTh, TOJIbKO YETKO 0003HAUUB €€ XapakTep, TEMY M KpyT TeX
BOIIPOCOB, KOTOPBIE B €€ X0/1€ OyAyT pacCCMOTPEHBI.

B OCHOBHOH YacTM JEKIMM CIEAyeT pacKpblBaTbh COJEp)KaHHE Y4YEOHBIX BOIIPOCOB,
AKIICHTUPOBATh BHHMAHME CTYJECHTOB HAa OCHOBHBIX KAaTEropusx, SBJICHHUIX M Ipoleccax,
0COOEHHOCTSX MX NPOTEeKaHUs. PacKpbIBaTh CYIIHOCTh M COAEP)KaHUE PA3IMUHBIX TOYEK 3pEHUs
U Hay4yHBIX IIOJXOJOB K OOBSICHEHHIO TeX WJIM HHBIX SBJICHUI W mpoueccoB. Cremxyer
apryMeHTHPOBAaHO 0OOCHOBATh COOCTBEHHYIO IMO3ULIUIO MO CIIOPHBIM TEOPETUYECKUM BOIPOCAM.
[TpuBoauTh NpuMephl. 3aJaBaTh M0 X0y M3JI0KEHUs JIEKIIMOHHOTO MaTepuana pUTOpPUUYECKUE
BOIPOCHI U CaMOMYy JaBaTh Ha HHUX OTBET. DTO CIOCOOCTBYET AKTUBM3ALUU MBICIUTEIbHON
JIEATEIbHOCTH CTYACHTOB, IOBBIIICHUI0 MX BHUMAHMUS M HMHTEpeca K MaTepHally JIEKIUH, €€
conepxanuto. [IpernonaBarenp JOHKEH PYKOBOJUTh paOOTON CTYAECHTOB IO KOHCIEKTUPOBAHUIO
JIEKIIMOHHOTO MaTepHasa, MoA4epKUBATh HEOOXOIUMOCTh OTPAKEHHSI B KOHCIIEKTaX OCHOBHBIX
HOJIOKEHUH U3yyaeMoil TeMbl, 0c000 BbIIENSISI KATErOpUIHHBIN anmapar.

B 3akmrounTenbHOM 4YacTH JIEKIMM HEOOXOAMMO CPOpPMYJIUPOBATH OOLIME BBIBOJBI 10
TEMe, PacKphIBAIOIIUE COJEPKAHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JIeKUUU. OOBIBUTH IJIaH
OUYEPETHOTO CEMUHAPCKOr0 WM JIAOOpaTOpPHOIrO 3aHATHS, JaThb KpPaTKUE PEKOMEHJALUHU 110
HOJrOTOBKE CTYAEHTOB K CEMMHapy MJM jabopaTopHOil pabore. Onpenenuts MECTO U BpeMs
KOHCYJIbTAIlMM CTYJI€HTaM, MOKEJIaBIINM BBICTYIIUTh Ha CEMUHApPE C JOKJIaJaMu U pedepaTtaMu
0 aKTyaJbHBIM BOIIPOCaM 00CYKAaeMOM TEMBI.

Henp npaxkThueckux U J1a00OpaTOPHBIX 3aHATHI - 00ecrnedyuTbh KOHTPOJb YCBOEHHUS
y4eOHOro Martepuana CTyJE€HTaMM, pacllupeHue W yriiyOJeHHe 3HAHWM, MOJTy4YEeHHBIX MU Ha
JEKUUAX U B XOJ€ CaMOCTOATeNbHOW padoThl. [loBbimieHue 3¢(HEeKTUBHOCTH MPaKTHUYECKUX
3aHATUN JOCTUTaeTcss MOCPEICTBOM CO3JaHHS TBOPUYECKOW OOCTAaHOBKH, pacrojiararomnien
CTYJEHTOB K BBICKAa3bIBAHMIO COOCTBEHHBIX B3IJIAJOB U CYKIEHHUI 10 00CYX AaeMbIM BOIIpOCaM,
KENaHHUIO Y CTYIEHTOB opadoTaTh y JOCKH MPH PEIIEHUH 3a]1ay.

[locne Kaxaoro JEKIUOHHOIO, J1a0OpaTOpPHOTO W MPAKTUYECKOTO 3aHATUS CHeNaTh
COOTBETCTBYIOILYIO 3aIlUCh B )KypPHAJIaX y4eTa OCEIIaeMOCTH 3aHATUHN CTYACHTaMHU, BBISICHUTD Y
CTapOCT y4eOHBIX I'PYII NPUYUHBI OTCYTCTBUS CTYACHTOB Ha 3aHATHAX. [I[poBOANUTH rpynmnoBsie
Y MH/MBU1yaJIbHbIE KOHCYJIBTAllUU CTYAEHTOB 10 BOIIPOCaM, BOSHUKAIOUIUM Y CTYAECHTOB B XOJ€
WX TIOJTOTOBKHM K TEKYIIEH H TMPOMEXYTOYHOW aTTecTallMk 10 Yy4eOHOW JUCIMIUINHE,
PEKOMEHI0BaTh B IIOMOILb YUeOHbBIE U IPYyTUe MaTepHalIbl, a TAKXKe CIIPAaBOYHYIO JINTEPATYPY.

N3yueHue qUCHUIIINHEI 3aBEPILACTCS 3a4ETOM.

OneHka BbICTABIISI€TCS MPEIoAaBaTeaeM U 00bsBIISETCS TOCIe OTBETA.

IIpenonaBaTens, TPUHUMAIOIINN 3a4€T WM 3K3aMEH, JINYHO HECET OTBETCTBEHHOCTH 3a
IIPaBUJIIbHOCTh BBICTABJICHUS OLICHKHU.

6.2. MeTonuyeckue yKazaHusi 1Jisi 00y4aIOIIMXCSI 10 OCBOEHUIO THCIHUIJIUHBI
CamocrosarenbHass paboTa sBISETCS OJHUM M3 BHJOB TMOJNy4YeHHS OOpa30BaHUS
00y4aroIMMUCs U HallpaBJIeHa Ha:
® U3y4YeHHE TEOPETHYECKOTro MaTepuaja, MOJIrOTOBKA K JIEKIIMOHHBIM CEMHHAPCKUM
(MpaKkTUYECKUM) 3aHITHIM
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®  BBINOJIHEHHE KOHTPOJIBHBIX 33aJJaHUN

® TOATrOTOBKA K TECTHUPOBAHHIO C UCIIOIB30BAHUEM 00I1e00pa30BaTEIHHOIO MOPTAIA

e  HamMcaHUe U 3amuTa pedepata 1o npeIoKeHHOH TEME.

CamocrodrenbHas padoTa CTyJIE€HTOB IpeACTaBisieT co0oi BaxkHENIIee 3BeHO yu4eOHOro
nporecca, 0e3 NpPaBUIBHOM OpPraHM3alMU KOTOPOro OOydarommiicss HEe MOXeT ObITb
BBICOKOKBAJIN(PUIIUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT qoKeH NOMHUTb, YTO HAYMHATH CAMOCTOSTENIbHBIC 3aHATHUS CIEAYET C IEPBOTO
CeMEeCTpa U IPOBOUTH UX peryssipHo. OUeHb BasKHO MPHIIOKUTh MAKCUMYM YCHIIUH, BOJIH, YTOObI
3acTaBUTH ceOst paboTaTh C MOJHOW HArpPy3KOH C MEPBOTO JIHSI.

He cnenyer oTknaneiBath paboTy Takke U3-3a HepaboOuero HaCTPOEHUS WK OTCYTCTBUS
BIOXHOBeHHs. HacTpoeHue Hy)HO co3/1aBaTh camoMy. [ToHnMaHne He0OXOJMMOCTH BHITIOJTHEHUS
paboThl, 3HAHUE LIEJIH, OCMBICIIEHUE NTEPCIIEKTUBbI OJIarONpPUATHO BIMSIOT HA HACTPOCHHUE.

Kaxplif cTyIeHT TOJKEeH caM TUIAHUPOBATh CBOIO CAMOCTOSITENILHYIO padoTy, HCXO U3
CBOMX BO3MOXKHOCTEH M MPHUOPUTETOB. DTO CTUMYJIHUPYET BBINOJIHEHUE paboThl, co3aaeT Ooiee
CTIIOKOHHYIO OOCTaHOBKY, YTO B UTOTE MOJIOKUTEIILHO CKA3bIBACTCSl HA YCBOSHUH MaTepHaa.

BaxHo nosiHee yuecTb 00CTOATENBLCTBA CBOEH pabOThI, YSICHUTh, YTO SIBJIICTCS TJIaBHBIM
Ha JIaHHOM 3Talle, KaKylo [0CJI€J0BATEIbHOCTh Pa0OTHI BEIOPATh, YTOOBI BBHIIIOJIHUTE €€ JIyYlle U
C HaMMEHBILIUMHU 3aTpaTaMu BPEMEHH U SHEPTUH.

JI1st TUI0I0TBOPHOHM pabOThl HEMATOBAXKHOE 3HAYEHHE MMEET 00CTaHOBKA, OpraHU3aIus
pabouero mecta. Hy>kHO 100UTBCSI, 4TOOBI MECTO pabOTHI IO BO3MOKHOCTU OBIJIO MOCTOSIHHBIM.
PaboTa Ha mpuBBIYHOM MecTe JienaeT ee Ooiiee mIoA0TBOPHOU. [IpoayKTHBHOCT pabOThI 3aBUCHUT
OT MPaBWJIBHOTO YePEeOBaHUs TpyAa U oTAbIXa. [ToaToMy Kax/ple yac WM J1Ba CIeAyeT JenaTh
nepepbiB Ha 10-15 MuHyT. BBIXOAHBIE THH Jy4Ile MOCBSITHTH aKTHBHOMY OTIBIXY, 3aHATHSIM
CIOPTOM, MpPOTYyJIKaMH Ha CBEXeM Bo3ayxe M T.A. Jlaxe mNepexitodeHue C OIHOro BHUAA
YMCTBEHHOW pabOTHI HA IPYTOM MOXKET CIYKHUTh aKTUBHBIM OTABIXOM.

CTyneHT NOJDKeH IOMHUTh, YTO B Ipolecce OOY4YeHHs BaXKHEHIIYI0 pOjib HUIPaeT
camocrosiTenpbHas pabora ¢ kHUroil. Hayuutbcst paborarh ¢ KHUTOM — BakHeHIIas 3ajaua
cryaeHTa. be3 aToro HaBblka OyeT Upe3BbIUANHO TPYAHO M3ydaTh NMPOrPaMMHBINA MaTepual, u
MHOTO BPEMEHH OY/IET MOTPaYeHO HepalMoHAIbHO. PaboTa ¢ KHUTOW CKIIQJBIBACTCS M3 YMECHUS
noo0paTe HEOOXOAMMbIE KHUTH, pa3o0paTbCsi B HUX, 3aKOHCIIEKTUPOBATh, BHIOPATh IJIaBHOE,
YCBOUTH M IPUMEHHUTD Ha MPAKTHKE.

7. ®OHJ OLIEHOYHBIX CPEACTB
7.1.MeToabI KOHTPOJIS M OLICHUBAHMS Pe3yJIbTATOB 00y4eHUs!

I[O JAaTbl MPOBCIACHUA HpOMe)I(YTOIIHOI;'I arreéCTallu CTYACHT OOJIKCH BBIIIOJIHUTL BCC
paboThl, MpeayCMOTPEHHBIE HaCToAleH pabodeil mporpaMMmoil aucHUIUIMHBL. [lepedeHb
00s13aTeIbHBIX PadoT U (hopMa OTYCTHOCTH MPECTABICHBI B TAOTHIIE.

[TepeueHs 00s3aTeTBHBIX PAOOT, BHIMOIHIEMBIX B TEUCHHE CEMECTPA.

Buna paboTsl dopmMa OTYETHOCTH M TEKYIIET0 KOHTPOJIS

Pedepar [IpencraButh oOnMH pedepaT MO BBHIOPAHHON Teme cC
OLIEHKOM mpernojaBareist «3a4T€HO», €CIIM MPEICTaBICH OJUH
pedepat B hopme npe3eHTaIluu 1 Ha OyMa)KHOM HOCHUTEJIE.
TectupoBanue OneHka TmpenojaBaTellss «3auyTeHO», €CIH pe3yibTar
TECTHUPOBaHUS Mo 1mKaie (npuioxenue b) cocrapuser 6onee 41 %.

7.2.1llkana U KPUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00yUeHHs
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7.2.1. llIkana ouennBaHus pedepara

Ikama oneHUBaHUA Onucanue

OtinyHO BremonHeHsl Bce TpeOOBaHMS K HANMCAHHWIO M 3amuTe pedepara:
o0o3HayeHa mnpoOjiemMa M OOOCHOBaHa €€ aKTyaJbHOCTb, CHENaH
KpaTKU{ aHallM3 Pa3IMYHBIX TOYEK 3PEHUS HA pPaccMaTpPUBAEMYIO
npobiieMy M JIOTHYHO  H3JIO)KEHAa  COOCTBEHHas  IO3ULIHUA,
c(hOpMyIIMPOBAHBI BBIBOJIbI, TEMa PACKPHITA MOJIHOCTHIO, BBIIEPIKAH
00bEM, coOmoIeHbl TpeOOBaHUs K BHEIMIHEMY O(DOPMIICHHIO, JTaHbI
MIPABIJIbHBIC OTBETHI HA JIONOJHUTEILHBIE BOITPOCHI.

Xopo1o OcHoBHble TpeOoBaHUS K pedepaTy U €ro 3alluTe BBIIOJHEHBI, HO
[IPH ATOM JOMYIIEHBI HEAOYETHI. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH
B U3JI0KEHUU MaTepuana; OTCYTCTBYET Joruyeckas
MOCIIC0OBATEBHOCT B CYXKICHHSIX; HE BhIIEP)KaH 00bEM pedepara;
UMEIOTCS YIYIIEeHUs B 0OPMIICHUH; Ha JOMOIHUTEIbHBIE BOMPOCHI
IIPY 3aIIUTE JIaHBI HETIOJHBIC OTBETHI.

Y 10BNETBOPUTENBHO HmeroTcss  CyIIECTBEHHBIE  OTCTYIUIGHHS OT TpeOOBaHUU K
pedepupoBanrio. B 4acTHOCTH, TeMa OCBEIICHA JIHIIb YaCTUYHO;
JIOTIYIIEeHbI (PaKTUYECKUE OLIMOKHU B COIep KaHUU pedepara Win mpu
OTBETC Ha JIOTIOJHUTEIBHBIC BONPOCHI, BO BpeMs 3alIUTHI
OTCYTCTBYET BBIBO/I.

HeynosnerBopurensho | Tema pedepara He packpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE
HEMOHMMAaHHUE MPOOJIEMBI.

7.2.2. lllkaj1a ONeHUBAHUS TECTUPOBAHHUSA

Pe3yanaT TECTUPOBAHU OLICHUBACTCA I10 HpOHCHTHOﬁ HIKaJIC OLICHKH.

Onenka KonuyecTBO npaBHIILHBIX OTBETOB

OTJINYHO ot 81% no 100%

XOpOo1IIOo ot 61% 1o 80%
YAOBJIETBOPUTEIHLHO ot 41% no 60%
HEY/I0BJIETBOPUTEIHHO 40% m MeHee MPaBIWIbHBIX OTBETOB

7.3. OueHo4HbIe CpeacTBA
7.3.1. Texkymmii KOHTPOJIb

7.3.1.1. Pedepar
Tembl pedepaToB no qucuuInae «OCHOBBI pa3padoTKU MAJIOOTXOAHbBIX
TeXHOJIOTHI1»

— Pecypcocbepexenue — nmpobiema u ee pemeHue. Y CTONIMBOE pa3BUTHE U PAIMOHATBHOE
MCII0JIb30BAaHUE MIPUPOHBIX PECYPCOB.

— OTXO0#pl ¥ UX POJIb B PEIICHUU TIPOOIEMBI PECYPCOCOEPEIKEHUSI.

— DKoJoruzaius MPOMBIIUIEHHOTO TMpou3BoAcTBa. [Ipobiembl co3maHust 0€30TXOAHBIX U
MaJIOOTXOOHBIX TCXHO.]'IOFI/If/i, PELOUKIMHT OTXO0B.

— IlpuHnumne! cTangapTU3auu TpeOOBAHUN PECYpPCOCOEPEKEHNUS.

—  Knaccudukanus rpynn tpeboBaHuii pecypcocOepexeHusl.

— MeponpusTusi, CHOCOOCTBYIOITHE 00ECIICUYEHUIO PECYPCOCOEPEIKECHHS.
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— CucteMHBIH aHATN3 TEPPUTOPHATILHO-TIPOMBIIIJICHHBIX KOMITJICKCOB.

—  IIpuHIMITBI TUKIMYHOCTH MaTePUAIBHBIX MTOTOKOB. [IpHHINT perpKyIAIUY.

— IIpuHIMITBI TMKIMYHOCTH MAaTEPUAIBbHBIX TTOTOKOB.

— Oco0eHHOCTH BBEJIEHUS PELUKIIOB B XUMUKO-TEXHOJIOITHUECKYIO CUCTEMY.

— Bropuunsle MaTepHuanbHbIE PECYPCHI.

— TpyaHo yTHIM3UpyeMbIe OTXObI U TIEPCIIEKTHBBI X IPOOJIEMBI HX UCIIOJIB30BAHUS.

— Hcnonp3oBaHne v yHHUTOXKEHHE OTXO0B IIACTMACC.

— IlepepaboTka roproYnx 0TX0J0B XUMHUYECKUX ITPOU3BOICTB.

— Hcnonp3oBanne TeXHUYECKOTo yriaeposa (MIPOAyKT MUPOIN3a) P HMOTYUYCHHN LEIEBBIX
IPOJTYKTOB.

—  VYTunusanus temia oTpaboTaHHOTO Hapa.

7.3.1.2. Ilpumep TecTOBBIX 3a/1aHUI:
1. BropuuHble MaTepHaIbHbBIE PECYPCHI — 3TO

a) OTXO/IbI IPOU3BOJICTBA U OTPEOIICHUS, 00Pa3yIOIIHEcs: B HAPOHOM X035 CTBE, IS KO-
TOPBIX CYIIECTBYET BO3MOXKHOCTh IMOBTOPHOTO MCIIOJIB30BAHUS HEMOCPEICTBEHHO MJIH MOCTIE JI0-
MTOJIHUTEJIbHON 00paboTKH;

0) OTXOJIbI TPOU3BOJICTBA M MOTPEOJICHHUS, UCTIOIB3yEeMbIC TIOBTOPHO, C BBIJICIICHUEM TEII-
JIOBOM W/WITH SJIEKTPUICCKON SHEPTHUH;

B) PECYPCHI, Ui KOTOPBIX UMEETCS pealibHasi BO3MOKHOCTD U II€JIECO00Pa3HOCTh UCTIONb-
30BaHUS B HAPOJTHOM XO3SIHCTBE

2. BropuuHble HEpreTU4ecKrue pecypchl — 3T0

a) OTXO0Jbl POU3BOJCTBA U MOTPEOIEHNUS, UCTIONIb3YEMbIE TIOBTOPHO, C BBIJICJIEHUEM Tell-
JIOBOM W/WJIM 3JIEKTPUUYECKON IHEPTUH.

0) OTXObI MPOU3BOJICTBA U MOTPEOICHUS, UCTIOJIb3YEMbIE TOBTOPHO;

B) OTXO/1bl IPOU3BOJICTBA U MOTPEOIEHMSI, HCIIOIb3yEMbIE TIOBTOPHO, C BbIIEJICHUEM TETI-
JIOBOM W/WJIN 3EKTPUUYECKON SHEPTUH.

3. Bropuynoe cbipbe — 3T0:

a) OTXO/IbI IPOM3BOJICTBA, AJISI KOTOPHIX UMEETCsI peajibHasi BO3MOKHOCTB M L1e7eco00pas-
HOCTb MCII0JIb30BaHMsI B HAPOJIHOM XO3SIHCTBE;

0) OTXObI MPOU3BOJICTBA U MOTPEOICHUS, UCTIONIB3YEMbIE TOBTOPHO;

B) BTOPHUYHBIE MaTepHalIbHbIE PECYPCHI, A1 KOTOPBIX UMEETCs peaibHas BOZMOKHOCTh U
11e71ecO00Pa3HOCTh MCIIOIb30BAaHMS B HAPOAHOM XO3SICTBE;

4. Bropu4Has IpOIYKIUS — 3TO:

a) BElIEeCTBa, YTPATUBIINE CBOM MOTPEOUTENHCKHE CBOMCTBA U HE MPUTOJHbIE JUISl Jallb-
HeHIeil sKcrIyaTaluy B COOTBETCTBUU C JUPEKTUBHBIMU TPEeOOBAaHUAMM W/UIM HOPMAaTHBHOMN
JOKYMEHTaIUeH, HO MPeACTaBIIsIone co00i TOBapHYIO MPOAYKLHUIO;

0) BelecTBa, MaTepUaANIbl, KOMIUIEKTYIOUINE H3IEIHs, YTPATUBIINE CBOM MOTPEOUTENb-
CKHE CBOICTBA U HE IIPUTOJHBIE Ul JAJIbHEUIIEH dKCILTyaTalluu;

B) BEIIECTBA, MaTepHalibl, KOMIUIEKTYIOIIME W3JENus, AeTalnH, (PYHKIUOHAIbHBIE Y3JIbl,
0J10KH, arperaThl OT Pa3IMYHBIX OOBEKTOB, YTPATUBIINE CBOM MOTPEOUTENLCKHE CBOWCTBA U HE
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MPUTOJIHbIE JJIsl JalbHEWIIeH IKCIUTyaTallud B COOTBETCTBUU C TUPEKTUBHBIMU TPEOOBAaHUSMU
W/WIM HOPMATUBHOM TIOKyMEHTallMel, HO IPEICTAaBIIAIOINE CO00M TOBAPHYIO MPOAYKIIHIO.

5. IloGouHBIN IPOAYKT — 3TO!

a) TOTIOJIHUTEIIbHAS TIPOIYKIIHSL, 00pa3yromasics Ipy MPOU3BOACTBE OCHOBHOM MPOYKIIUN
Y HE SBJIAIOILASACS LENbIO JaHHOTO POU3BOJICTBA, HO IIPUT0JIHAS KAK ChIPbE B APYTrOM IIPOU3BOJI-
CTBE WJIM JUIs HOTPEOJICHUS B KAUECTBE TOTOBOM NMPOIYKIINH;

0) JONOJHUTENbHAS IPOAYKLUS, IPUTO/IHASL KAK ChIPbE B JPYTOM IPOU3BOACTBE WM JUIS
noTpeOsIeHus B KaueCTBE FOTOBOM MPOIYKIINH;

B) JONOJHUTENbHAs MPOAYKLMS, 00pa3yroIascs Mpyu NPOU3BOACTBE OCHOBHON MPOAYK-
LUH.

7.3.2. IIpoMe:KyTOYHASI ATTECTALUA
Bonpoce! k 3x3amMeny:

1.0Onpenenenue 6€30TXOAHOM U MaTOOTXOIHONW TEXHOJIOTUU

2.AcniekTbl IpodJeMbl co3aHus 0€30TXOAHBIX TEXHOIOTUI

3. Ipuniumns! pa3paboTKU MAJIOOTXOAHBIX M 0€30TXOHBIX IPOU3BOJICTB

4.CynHoCTbh CUCTEMHOTO aHan3a

5.CocTaB ¥ CTPYKTYpa XUMUKO-TEXHOJIOTUYECKON CUCTEMBI

6.Knaccudukarnus snemenToB XTC 1o Ha3HAYCHUIO

7.CUCTEMHBIN aHAJIN3 TEPPUTOPUAIBHO-TIPOMBIIIIEHHBIX KOMILIEKCOB

8.ITpuHLMIIBI IUKINYHOCTH MaTepUalIbHbIX TOTOKOB. [[puHIKI pennpkysaunn

9. IIpyHIMIIBI HUKIMYHOCTH MaTEPUAIbHBIX IIOTOKOB. 3a/1a4M, PEIIaEMbIE€ C BBEIEHUEM
PELUKIIOB B XUMUKO-TEXHOJIOTHYECKYIO CUCTEMY

10.ITpuHIKIT KOMIUIEKCHOTO UCIIOJIb30BaHUs ChIPBEBBIX pecypcoB. IlocTaHoBKa 3a1aun
11.Mcrions30BaHue ChIPbsl 1 BTOPUYHBIX MAaT€pUAIbHBIX PECYPCOB

35

12. BropuuHble MaTepHalIbHbIE PECYPCHI

13. Mcnonp3oBaHWe U YHUUTOKEHUE OTXOO0B IIJIACTMACC

14. O6e3BpexHrBaHNE OTXO0B

15. Mcnionb3oBaHME BTOPUUHBIX YJHEPIOPECYPCOB

16. DHeprocbepexxeHue

17. YTunuzanus roprouux 0TXO0A0B XUMHYECKHUX ITPOU3BOCTB

18. ITyt ncionp30BaHuUs BBICOKOTEMIIEPATYPHBIX TEIJIOBBIX OTXO0B

19. YTunuszanus teria oTpabOTaHHOTO Mmapa

20. TpeGoBaHMsI YKOJIOTHUECKON 0€30MMaCHOCTH

21. O61mue NPUHIMITEL SKOJIOTHYECKOM OIIEHKH U UX CBSI3b C IPUHIIUIIOM YCTOHYHMBOTO Pa3BUTHUS
22. [IpyHIMT palOHAIIBHONW OpraHU3alui 0€30TXOAHBIX TPOU3BOJICTB. OOIINE MMOI0KEHUS

23. ®akTOpHl, ONPEAEIAIOLINE OPTaHNU3ALNIO TEPUOINIECKUX WM HENTPEPBIBHBIX MPOLIECCOB
24. KomMOuWHUpOBaHME M MEXOTpACIeBOEC KOONEPUPOBAHHE B XUMMKO-TEXHOJIOTHUYECKUX
MIPOU3BOJICTBAX

25.DopmupoBanre 0€30TXOTHON TEXHOJIOTHH B TEPPHTOPHUATEHO-TIPOMBIIUIEHHBIX KOMIUTIEKCAX
26. TexHoMOrn4ecKkue NPUHIUIBI CHUKEHUS OTXO0/I0B B XMMHUYECKUX NMPOU3BOJICTBAX

27. IlpuHUUIBl UHTEHCU(PUKALUN XUMUYECKUX TTPOU3BOJICTB
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28. Cioco6 nHTEeHCUUIIUPYIOMHX (PAKTOPOB MPU UHTEHCU(DUKAITUA XUMUYECKUX TTPOU3BOICTB
29. OnTtuMu3anusi XMMHKO-TEXHOJIOTHYECKHX IMPOIECCOB MPH MHTEHCH(PHKAIMUA XUMHYECKHX
MIPOM3BOJICTB

30. HpI/IHL[I/IHBI HanJIy4mero UCIIOJIb30BaHUd SHCPIru B XUMHUYCCKUX ITPOU3BOJACTBAX.



