MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET)

b1.B.06 [IOKYMEHT MOAMUCAH
(undexc oucyuniumvl) ONEKTPOHHOWM MOAMNMUCLIO

CepTudukat: 0104C9930041AF69884CI0A90063ED2DBD
Bnapeneuy: Kpasuoea Mapuanta BuktroposHa
[enctButeneHr: ¢ 02.11.2022 go 02.11.2023

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Teopernyeckue 0CHOBBI YHEPIO- U pecypcocOieperaimux NpoieccoB

(HaumeHo8aHUe OUCYUNIUHBL)

10 HAIIPABJICHUIO MMOJATOTOBKH
18.03.02 Duepro- u pecypcocOeperaromiye npouecchl B XuMUYECKOW TEXHOJIOTHH,
He(TeXUMHUH U OMOTEXHOJIOTHH

HaIpaBJIEHHOCTH (MPOhHUIIb)
ParnmoHanbHOE IPUPOIONIOIB30BaHKE, PEIUKIIMHT U YTHIIN3aIUs OTXO/I0B

dopma o0ydeHus: 3a04Hast
I'on Habopa: 2020
O6mras Tpynoemkocts: 3 3E

PacnpenesieHue 4acoB JUCIHUIJIMHBI TI0 CEMeCTPaM

Cemectp 4
dopma KOHTPOJIsA 3auer Hroro

Bun 3ansiTuit
Jlexuyn 4 4
JlaGopaTopHble
[TpakTHyeckue 4 4
PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P
ITpoMexyTouHasl aTTeCTalMs 0.25 0.25
KonTakTHas pabora 8.25 8.25
CamocrosTenbHas paboTta 96 96
KonTtpons 3.75 3.75
Hroro 108 108




Pabouyto mporpammy coctaBui(u):

[Ipenonasarens, ['ymuna T.I1.

(OondicHocmb, yueHoe 36anue, cmenets, Pamuaus 1.0.)

PenensupoBanue pabodei mporpaMMbl TUCIUILIIHHBL:

Vv OtcyrcTBYyeT

Penensent

(OondicHocmb, yueHoe 36anue, cmenens, Pamuaus 1.0.)

Pabouast nporpamMma nucnumiivHbl coctaieHa Ha ocHoBaHuM OI'OC BO u yueOGHOro miana
HanpasneHus noarorosku 18.03.02 DHepro- u pecypcocOeperaroniie mpomecchl B XUMUYSCKOM
TEXHOJIOTUH, HeTeXUMHUH U OMOTEXHOJIOTHH

Cpok neiicTBusi padoueii nporpaMMsbl AUcUMILIMHBI 10 «31» aBrycra 2025r.

YTBEPXIEHO

Ha 3acemannm kadenps
«XHUMHYECKask TEXHOJIOTHS U PECYPCOCOCPEIKCHIEH

(mporokon 3aceqanus Ne 2 ot «19» cenrsops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenp ocBOGHMS AMCUMUIUIMHBI — (DOPMUPOBAHHE NPAKTUYECKOTO IMOHMMAHUS NMPUMEHEHHS
TEOPETUYECKUX OCHOB M METOJ0B dKOHOMHHM MAaTEPUAIbHBIX PECYPCOB M 3HEPIMHM B XUMHYECKON
TEXHOJIOTUH, HEPTEXUMHUU U OMOTEXHOJIOTUH.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHas JUCIUILIMHA!
«Dusuka», «OOmass U HEOpraHWYECKas XHUMHs», «AHAIHTHYECKas XuMus», «OpraHudeckas
XUMHS.

JIMCUMIUTUHBL U TPAKTUKH, JUIS KOTOPHIX OCBOEHUE JTaHHOM MUCIUIUIMHBI HEOOXOIMMO Kak
npenuiecTsyrouee: «MoaeaupoBaHrue U ONTUMU3ALMS SHEPTO- U pecypcocOeperaroumx npoueccoB
B XMMHYECKON TEXHOJIOTUH, HEPTEXUMUU U OUOTEXHOJIOTUNY», «AJIbTEpHATHUBHBIE HCTOYHUKU
sHeprum», «lIpomeccsl W anmaparbl B XHMHYECKOM TEXHOJOTMM U OMOTEXHOJIOTHN,
«QHepropecypcocOeperaroniie TeXHOIOTHI.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopMmupyembie u
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTpPOJIUpYyeMble . I[Inanupyemble pe3yJbTaThl
KONII)IIeT(g{yHI/II/I KOMIIETEHIIH pyoﬁ qe}?nﬂy
(Kol ¥ HAUMEHOBAHUE) y
(Ko ¥ HAMMEHOBAHUE)

[1K-2 — ctocoGHOCThIO - 3HaTh:
OCYIIECTBATH - METOJIUKH TEPMOJUHAMUYECKOTO
TEXHOJIOTHYECKHI aHaJIM3a XUMUYECKOTO MTPOU3BOJICTBA
MIPOIIECC B COOTBETCTBUU C JUTSL TIOJTY9ICHUS MH(DOPMALIAN O
CIIOCOOHOCTBIO MPOUCXOSIINX B CUCTEME
y4acTBOBATh B SHEPTEeTUYECKUX MPEBPAIICHUSIX,
COBEPILIEHCTBOBAaHUH onpeaenenust KI1/I cucremsr u
TEXHOJIOTHYECKUX OTJIETIbHBIX €€ PJIEMEHTOB,
MPOLIECCOB C MO3UIINI pacrpeieNieHus: ¥ XxapakTepa notepb B
SHEPro- U cUcCTeME, ONpeaeIeHus
pecypcocoepekenusl, OTHOCHUTEIILHOTO BECa KaXKJ10T0
MUHUMU3ALNAN 3JI€EMEHTAa CUCTEMBI;
BO3/JECHCTBUS Ha - METOJbI OLIEHKH HEPTreTHYECKON
OKPY’KaIOIIYIO Cpeny 3¢ (HEeKTHBHOCTH POU3BOICTBA;

- METOJBI pacuy€Ta OCHOBHBIX BUJ0B
JKCEPIHUH U ONPENEIICHUS ITOTEPD
3KCEPTHH NPHU OCYIIECTBICHUU
Pa3IMYHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB;

- OCHOBHBIE TPUEMBI UCIIOJIb30BAHUS
BTOPUYHBIX YHEPTOPECYPCOB.

YMers:

- HCIOJIb30BAaTh B OyayIei
po¢eCCHOHATBHON IEATETLHOCTH
METObI pacy€Ta pecypcos,
HGO6XO}II/IMI)IX JJI OCYIICCTBIICHUA




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJHPYEMbIE N IInanupyemblie pe3yabTaThI
KOI\I’:HeTg-lyIII/II/I KOMHETCHIMH pyoﬁ qe}ﬁmy
(Koa 1 HAMMEHOBaHUE) y
(ko1 1 HAUMEHOBAHME)
MIPOU3BOJICTBA,;

- METOJIMKY YCTaHOBJICHUS IPUUUH
BO3HUKHOBEHUS IOTEPH NPU
OCYIIECTBIECHUU TEXHOJIOTUUECKHUX
IPOLECCOB U (HaKTOPBI, BIHUSAIOIINE
Ha BEJIMYUHY ITUX MOTEPb.

Bnaners:

- HaBBIKAMU W3BICKaHUs Hanbosee
3(PEKTUBHBIX METO/IOB YMEHBIICHUS
3aTpaT MaTepPUALHBIX U TOIUTHBHO-
SHEPreTUYECKUX PECYpCOB MpHU
OJTHOBPEMEHHOM ITOBBIIIICHUN
TEXHOJOTHYECKHX MoKa3aTeNei;

- IpuéMaMHy IPOBEACHUS
ONTUMHU3AIMNH PA3ITHUHBIX
apaMeTpoB AIEMEHTOB JHEPTo- U
XUMHKO-TEXHOJIOTUYECKHX CUCTEM C
LEJBIO TOJTYYEHHS] MAKCUMAJIbHOM
TEPMOAMHAMHYECKON U
9KOHOMHYECKOH (P PEKTHBHOCTH.




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI

®opMbl TEKYLIEr0

. KOHTPOJIA
Bun HaunMenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI'0
cpeacrsa)
Monyns 1. Tema 1 OCHOBBI XUMHYECKUX TEXHOJIOTHI 4 ) . [IpOMEXyTOUHbIIT
MeTOI[I)I aHaJin3a TecT o Teme 1
(P HEKTUBHOCTH
b Tewma 2 DHepro- u pecypcocOepexeHne Kaxk
SHEPTONOTPeOICHUS .
SHEepreTuyeckas U 3KoJIoruyeckast ITpomesxyTouHBIH
B XMMHKO- 4 2 10
COCTaBJISIOLIAs B CUCTEME TECT IO TEME 2
TEXHOJOTHYECKHUX .
HallMOHaJIbHOM Oe3onacHocTu Poccun
cucremMax
Tema 3 OcCHOBHBIE TIOHATHUS U OINIPEETICHMUS:
pecypcocOepexenue, [TpomexyTOuHBIN
sHeprocoepexeHune, 6€30TX0AHO0e TECT 110 TeEMeE 3.
XUMHUYECKOE ITPOU3BOICTBO U 4 2 15 Otuer no
MaJIOOTXO/IHOE XUMUYECKOE MPaKTUYECKON
MIPOU3BOJICTBO, pecypcocOeperaroiiee pabote Ne 1
XUMHYECKOE IIPOU3BOJICTBO
Tema 4 MeTtobl aHanu3a 3pPEeKTUBHOCTH .
ITpomexyTouHbIi
HHEPronoTpedsIeHUs] B XUMUKO-
. TECT 1o Teme 4.
TE€XHOJOTMYECKHUX CHCTEMaXx:
. 4 2 15 Otuer no
DHEPreTUUECKUN METO[, .
- MPaKTUYECKON
SHTPONUIHBIN METO/,
N pabote Ne 2
DKCIPreTUIECKUIA METOT
Tema 5 Hcnonb30BaHne BTOPUYHBIX [IpomexxyTouHBIN
HHEPrOpECYPCOB B XUMHUUECKHUX TECT IO TeMe 5.
MIPOU3BOJICTBAX 4 2 15 Otuer no
MIPaKTUYECKOU
pabote No 3




®opMbl TEKYLIEr0

. KOHTPOJIA
Mopnyas (pa3nein) BUHII Ha"MeHOBamfe TEM 3ATTTHH Cemectp Obnem, baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
Ol[€HOYHOI0
cpeacrsa)
Tema 6 [TpoGaemMbl HCTIOIB30BAHKS HE TTpoMeKyTOUHBII
BO300HOBJISIEMBIX HCTOYHUKOB TecT 1o TeMe 6.
SHEPTUH 4 2 15 OtueT 1O
MPAKTUYECKOMN
pabote Ne 4
[Ipomexxyrounas
aTTecrauus 4 0.25 - -
CamocrositenbHas |M3ydeHne TEOpEeTHIECKOro
pabora marepuana. [TonroToBka oT4eTOB 1O 4 92 i )
npakTuaeckum padortam. [Togroroska
K TIPOXOXKJICHHUIO MTPOMEKYTOUHBIX
IToaroroBka K | ToroBrrii TecT
3a4ery 4 3.75 25 - 3auer
Hroro:| 108 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[lpu  peanmsanmu  y4eOHOTO  Kypca  JIUCIHHUIUIMHBI — HCIOJB3YETCS  TEXHOJIOTHUS
JUCTAHITMOHHOI'O 06y11eH1/151, BKJIIOHaromass JICKOUUW ©W MPAKTUYCCKUC 3aHATUA, IMOCPCACTBOM
AJNIEKTPOHHBIX  y4EOHO-METOJUYECKUX MATEepHalioB, pa3MEIICHHBIX B oOydYaromed cpeme ¢
UCIIOJIb30BaHNEM KOMITBIOTEPA, TIOIKIFOUEHHOTO K ceTu MHTepHeT.

6. MeTonuyeckue yKa3aHusi 10 OCBOCHUIO TUCHMIIUHBI

[Ipu ocBoeHHH TeMbl HEOOXOAUMO:

. U3YyYUTh Y4eOHBII MaTepuan mo JucuuiuiiHe «TeopeTndyeckue OCHOBBI DHEPro- U
pecypcocOeperaronmx MpoIECCOB»,  HCMONb3ysd  JIEKUMOHHBIA  MaTepuall U Marepuain
6ubmoTeyHoro GoHIa Mo JaHHOH TEMaTHKE;

. aKIIEHTUPOBATh BHHMMAHHE Ha TEOPETUUYECKHMX OCHOBAX W METOJIOB HSKOHOMHH
MaTepHAIbHBIX PECYPCOB U DHEPTUU B XMMHUYECKOW TEXHOJOTHMH; OIPEICIICHUH YHEPreTUYECKUX
3aTpaT Ha OCHOBHOE MPOU3BOJICTBO; OCHOBHBIE BHJIbI SHEPTUU, KOTOPbIE OTPEOISET COBPEMEHHOE
XUMHUYECKOE TPEANPHITHE; OIpeaecsieHue MOTPeOHOro KOJNWYEeCTBA CHIPbS; METOAMKY pacdera
kod(durmenta >hEKTUBHOCTH pasfencHus (MpoIecchl pas3zAeiieHusl (IeJIeBOe  BEIIECTBO
pacmpenensercss MEXIy JIBYMS TIIOTOKaMH)); 3HaueHHs Kod()(GUIMEHTOB 3(PPEeKTHBHOCTH
WCIIONIb30BaHUsL CBIPBSl U1l psla MPOILIECCOB pa3/eiCHHs] XUMHUYECKOH TEXHOJIOTUU; PACUETHBIC
YpaBHEHHS IS OTIPEICIICHUS 3aTpaT TEIUIOBON SHEPTHUH.

MeTtoauyeckue peKOMEHAANUN K BHIIOTHEHUIO CAMOCTOSITENIEHON pabOThI:

1. VzyueHnune TEOpETHMUECKOTO MaTepHajia IO HM3ydaeMOW TeMe, M3JI0KEHHOTO B y4eOHO-
METOIUYECKOM MTOCOOHH.

2. Borpocsl 111 caMOCTOSITENTbHON Pa0OThI CTY/ACHTOB!

1) Metoibl ¥ CIOCOOBI IHEPTO-PECyPCOCOEPETraroIMX TEXHOTOTHH.

2) Posib TepMOJMHAMHYECKOTO MOIX0/a B PEUICHUH 3a/1a4 YHEPro- U PeCypcocOeperKeH s B
XUMHUYECKOM IIPOU3BO/ICTBE.

3) Ucnonk3oBaHne METOIOB ONTHMHU3AIMU MIPH CO3AaHUH SHEPrO- U pecypcocOeperaroimx
MIPOU3BO/ICTB.

4) Mertonuka aHanmu3a I(PPEKTUBHOCTH HCIOJIb30BAaHHUS SHEPrHU. TepMOIMHAMUYECKHUE
(byHKIINH, UCTIOJIb3yEMBbIE B aHAIH3E.

5) TIpoOseMbl 3HEPro- U PeCcypcocOEpPeKEHUST B XUMHUYECKON TEXHOJIOTHH, He(DTEXUMUH,
OMOTEXHOJIOTHH:

- - HHEPrOEMKOCTh CYIIECTBYIOIIUX TEXHOJIOTHIECKUX MPOIECCOB B XUMHUIECKOM
1 He(PTEXUMUUYECKOU TEXHOJIOTUH, OMOTEXHOIOTHH;

- - noKa3aTesiu pecypcocOepexeHus IPOMBIIIJIEHHBIX XUMHUYECKUX
IIPOM3BOJICTB;

- - INYyTH DSHEPro- M pecypcocOepexeHnuss Ha pasInYHbIX HEepapXUUeCKuX
YPOBHSIX.

3. TloaroroBka K 3aHATHSIM (MPAKTHYECKUM pabOTaM M TPOMEKYTOYHBIM aTTECTAIlMH M
TECTam).

4. CamocTosATeNbHOE IMPOYTEHUE, MPOCMOTp, MHTEepHEeT-pecypchl, MOBTOpEHHE Yy4eOHOTO
MmarepHaa.

5. Ilpaktnyeckue paOOTHI BKIIOYAIOT B CeOs pemieHHe MPHUKIATHBIX, PACYETHBIX U
CUTYaIlMOHHBIX 33J1a4, 00CYKICHUE PE3yJIbTaTOB JAEATEIbHOCTH.

6. [loaroToBka OTYETOB IO MPAKTHYECKUM paboTaM:

6.1. IlpenocraBneHue oT4yera B 3JIEKTPOHHOM BHJE C Ha3BaHUeM (aiina, Hanpumep DPTG63-
1601/1 ITP1_WMBanoB W.W. B COOTBETCTBHE C BApUAHTOM M TPEOOBAHUSIMH K COJICPKAHHUIO OTYETA.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koa koHTpoJIMpyemMoii KOMIIETEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
OTtyeTsl IO MpakTH4YecKuM padbotam Ne 1-
4 IK-2
4. ITpomesxxyrounsie TecTsl Ne 1-200.

7.2. TunoBblie 3alaHusl WJIN UHBIC MaTepUuaJibl, He()ﬁXO}IHMbIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1 OT4er 1o npakTu4eckon pabdore
(HaumeHOBaHUE OYEeHOUHO20 CpedcmBa)

TunoBoi npuMep 3a1aHuA

IIpakTuyeckas paGora Ne 1. OcHOBHbIe TIOHATHS W  OMNpeAeICHUS:
pecypcocOepe:xeHue, 3Heprocéepeixenue, 0e30TXOlHOe XMMHYeCKOe TMPOM3BOJICTBO M

MAaJI00TXO0THOE XHMHYECKOoe NMPOU3BO/ICTBO, pecypcocoeperamwiiee XHMHYecKoe
NMPOU3BOJCTBO.

Lesn 3aHATHS: TIOJYYCHUE HABBIKOB pacueTa CTOMMOCTH ChIPbsl U MaTepuaa.

3agauu:

1. Onpenenuts pacxod U CTOMMOCTb METaJlla Ha U3rOTOBJIEHUE NTApTUH JIeTalIeH;
2. AHanu3 nyrei NoTpeOaeHHs SFHEPTOPECYPCOB AJIsi KOHKPETHOT'O IPEITPUSITHSL.
3ananne

Onpenenuth pacxoja U CTOMMOCTb METallJla Ha U3TOTOBJICHUE MTAPTUU JI€TaJICH:
OmnpenenuTs CTOMMOCTh METAJIJIA HA €IUHUILY H3/IETHS, THIC.pYO:

CM.CI[.: m, - ]—[Mlkr, (1)
Cn= CM.ez{ “ N, (2)

rae Cy — CTOMMOCTh MeTajula Ha TOJIOBYIO MapTHIO, THIC. py0;
I« — meHa 1 xr MaTepuaia ¢ y4eToM 3aTpaT Ha MOJIYYEHHUE 3arOTOBKH;
[ Crans35 = 6720 py6;
M,— Macca 3aroTOBKH, KT;

m, = 5,14 xr;
N — mporpamma BbITTycKa JeTajlei, T.;
N =40000 .

Ompenensem Maccy, KT 1 CTOMMOCTh BO3BPaTHBIX OTXOJOB, THIC.pyO:
BOTX = (m3 - mn) . K6.B1 (3)
rae Ks — Koo puimeHT 6e3B03BpaTHBIX OTXOJI0B (AJIs IITAMIIOBOK U TTOKOBOK (,98);
M,— Macca JeTaju, KT;

m;—3,2 Kr.

COTx.ezL.: Bowx. HOTX.]KF, (4)




rae o — eHa 3al Kr MaTepuaia 1 BO3BpaTHBIX OTXOOB;

Horx1xr = 1500 pyo.
Corx.ﬂa N.= N ’ Corx.eu

(4.1)

OHpel[eJII/ITB CTOUMOCTDb METaJlJIa 3a BBIYETOM MCTaJId, UAYHIETO B OTXOM, TBIC.pY6Z

C = CM_ COTX
CHaN = CN - COTX.HaN

[Tonmy4yeHHble JaHHbBIE CBECTH B TabmuIy 1.

Tabmuna 1— Pacu€Tt ctommMocTH ChIphsl M MaTepHualia

(5)
(5.1)

Marepuan, Bec| Croumocts Croumoctb CroumocTs 3a
meron  |Pacxon, kr marepuana BO3BPATHBIX BBIYECTOM
MOJTyYCHUS N, |Bo3Bpar- OTXOJIOB BO3BPATHBIX

3arOTOBKHU. T HBIX OTXOJIOB
m, | my OTX| en., Ha N eql] HaN e| HaN
0lI0B | py0. |ThIC. pyO |., pyO| ThIC. pyO (1., pyO.| THIC. pyO
Ha
ell., KT
Cranb 35,
IITaMITOBKa
B OTKPBITBIX
HITamIax

Tab6nuia 2 — BapuaHThl 3a1aHui

Howmep e m, N My
BapuaHTa
1,9 7934 5,89 37000 3,3
2,10 9347 7,78 39000 6,8
3,11 14320 1,37 54000 1,0
4,12 5793 4,63 21000 3,7
5,13 2136 10,45 10000 9,6
6, 14 10471 2,46 15000 2,4
7,15 6436 5,97 28000 59
8, 16 12399 1,94 44000 14

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
AJTOPUTM BBINOJIHEHUSI TPAKTUYECKON PabOThI:

1. I3yuuth TeOpeTHUeCKUil MaTepual.

2. IIpoBecTr pacdyeT CTOMMOCTH ChIPbsl U MaTepHalIa.
3. CocraBuTh TabNIUILy MO pe3ynbTaTaMm padoThI.

4. OTBETUTH HAa KOHTPOJILHBIE BOIPOCHI:

1) [daiiTe onpeneneHne TEPMUHY ChIpbe?

2) Uro Takoe cebecTOMMOCTb?




3) [lpuBeauTe KiIaCCUPHUKALNIO CBIPBS C TPUMEPAMHU.
4) Kakue CyIecTByIOT BUIbI 3aTpaT?

5) IIpuBeauTe KIacCH(PHUKAIIMIO PACXO/I0B.

6) Kakue BBl C€OCCTOUMOCTH CYIIECTBYIOT?

5. [IoArOTOBUTH OTYET MO MPAKTHUYECKOH padoTe.

6. ®opma oTyeTa Mo NpakTUYECKOi padoTe.
TUTynBHBIN IUCT

Hazpanue npaktudeckoil pabOThl M BApUaHT

Llens u 3amauun

TeOpeTI/I‘IGCKaﬂ qaCTb

WcxonHble naHHbIe

Pacuer

Pe3ynbrarhl pacuera u BIBOJBI 10 padboTe

OTBeTH Ha KOHTPOJIbHBIC BOIIPOCHI

Kputepun onenkmn:

10 6anmoB — CTYIEHT BBIMOJIHUI MPAKTUYECKYI0 paboTy B MOJHOM oObeMe, 06e3 OImmOOoK.
OTBeTuI Ha BCE MOCTaBJICHHBIE €My BOMPOCHI.

9 GayIoB — CTYIEHT BBINMOJIHWI PaboOTy B MOJHOM 00beme, 0e3 omunOok. OTBETHII Ha BCE
HABOJAIIME BOMPOCHI MPEroaaBaTess.

8 0aIoB — CTYNEHT BBIMOJHUI MPAKTUYECKYI0 paboTy B MOJHOM 00Beme, 6e3 OmmdoK
OTBETUJI Ha OJMH U3 MOCTABJIEHHBIX MPETOAaBaTeIeM BOIIPOCOB.

7 6amiaoB — CTYACHT BBITIOJHUJ MPAKTUUECKYI0 pabOTy B TMOJHOM 00beme, 0e3 OmHnOOK.
OTBeTHII TONIBKO HAa OJIUH BOIPOC.

6 0aJUTOB — CTYJIEHT BBIMOJHUI MPAKTUYECKYIO paboTy B MOJHOM 00beme, 6e3 ommubok. He
OTBETHJI HU Ha OJIUH BOIPOC.

Ha BCE TIOCTABJIIEHHBIE €MY BOIIPOCHI.

5 OaJIoB — CTYAEHT BBHINOJHWI paboTy B MoJHOM oObeme. JlomycTwsl OAHY OIIMOKY.
OTBETUI TOJIBKO HA OJUH BOIPOC.

4 Ganya — CTYACHT BBINOJIHWI MPAKTHYECKYIO paboTy B OJIHOM o0beme. JlomycTun 6onee 2
ommOoK. OTBETHII Ha BCE BOTIPOCHI.

3 Gamna — CTyAeHT BBINOJHUI paboTy MeHee yeM Ha 50%. OTBeTHS Ha BCe HaBOJAIIME
BOTIPOC.

2 Gamuta — CTYACHT BBINONHWI paboty. Jomyctun Gonee 2 ommubok. OTBETHII TOJBKO Ha
OJTMH BOTIPOC.

1 6am — cTyaeHT BhINOIHWI paboTy MeHee yeM Ha 50%, He OTBETHUII HU Ha OJIMH BOIIPOC.

10



0 6anmIoB — CTY/ICHT HE BBIINOJIHWI IPAKTUYECKYIO PadOTYy.

7.2.1 IIpoMeKyTOUYHBIE TECTHI

(HaumeHOBaHUe OYEeHOUHO20 CpedCcmaa)

Tunosoii npumep 3a1aHus

IIpoMexyTouHble TECTHI 110 TEME 1:

1. TexHoOJIOTHS TIPEICTABIIAECT COOOM:

1. COBOKYIHOCTh TEXHOJIOTMUECKUX MPOLECCOB, OCYILIECTBISEMBIX B ONPEACIEHHOM
II0CJIEI0BATEIbHOCTH, O0OpYIOBAaHUS JUIsl UX NPOBEIACHUS M CPEACTB YIPABICHUS IPOLECCAMHU,
MO3BOJIIOIIMMU OCYIIECTBUTD IIPEBPALLICHUE UCXOHBIX BEIIECTB B IPOIYKTHI;

2. TexHomornueckuil npouecc, MO3BONSIOMUN OCYILIECTBUTh MPEBPAILIEHUE UCXOIHBIX
BELIECTB B IPOJIYKTHI;

3. COBOKYIIHOCTh TEXHOJIOTMYECKHX IPOLIECCOB, OCYLIECTBISEMBIX B ONpEAEIEHHON
IIOCJIEIOBATEIbHOCTH,  IIO3BOJISIIOIIMX OCYLIECTBUTh IIPEBPAIIEHUE HUCXOIHBIX BELIECTB B
HPOAYKTHI.

2. TexHONMOrM4YEeCKUH MPoIIeCcC — ITO:

1. VYnopsjodeHHoe Bo3JeiicTBUEe Ha InepepabaThiBaeMble BEILECTBA, NMPHUBOJMAIIEE K
M3MEHEHUIO UX BHEIIHETo BUAA;

2. [lenenanpaBieHHOe BO3/eicTBUE Ha nepepabaThiBaeMble BEIIECTBA, MPUBOJAIIEE K
M3MEHEHHUIO UX KaueCTBEHHBIX IIOKa3aTellel;

3. LlenenanpaBieHHOe BO3/ieiicTBUE Ha NiepepabaTbiBacMble BEILIECTBA, HE IPUBOIAIIEE
K U3MEHEHHUIO UX KaY€CTBEHHBIX ITOKa3aTeNeH.

3. IIpou3BOAUTENBHOCTh TEXHOJIOTUYECKOH JIMHUU, ONIPEeINseTCs:

1. KonngecTBOM npoyKTa, MOJy4EHHOIO Ha BBIXOJIE U3 HEE;
2. KauecTBOM IIpOyKTa, IOJIy4YEHHOTO Ha BBIXOJIE U3 HEE;
3. KonnyecTBOM M Ka4eCTBOM IPOAYKTA, [OJYYEHHOI'O HAa BBIXOJE U3 HEE.

Kputepuu oneHku:
[Tpomexyrounblii Tect mo Teme coctout w3 20 BompocoB (1 Bompoc — 0,4 Gamma).
MaxkcuMalibHOE KOJIMYECTBO 0aIOB — 5.

Tembl NMCbMEHHBIX Pa00T
[TucemenHbIe PaOOTHI Y4€OHBIM IJIAHOM HE TTPETYCMOTPEHBI.
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7.3.0neHOYHbIE CpeacTBa VI NMPOMEKYTOYHOH ATTECTAIlMM IO MTOraM OCBOCHHS

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 4
Ne
i Bormpocsl

1 Pacuer pacxoma MaTepuadbHBIX M SHEPreTHUYECKUX PECYpCOB HA OCYIIECTBIIECHUE
IIPOU3BO/JICTBA.

2 Omnpenenenne NOTPeOGHOTO KOJIUYECTBA CHIPHSI.

3 Pacuér moTpebHOro KoIMyecTBa 3HEPrOpeCcypCoB.

4 [TpuyrHBI TOTEPh MaTEPUANBHBIX M SHEPTETUYECKUX PECYPCOB.

5 Metoapl anHanmza 3(QEeKTUBHOCTH SHEPronoTpedIeHnusT B XHMHUKO-TEXHOIOTMYECKHX
CUCTEMaX: PHEPreTHUECKUN METOJI, SHTPOIIUNUHBIN METOI, IKCEPreTHUECKUI METO/I.

5 OHepreruyeckuii aHamu3 3()(HEKTUBHOCTH TEepeMelIeHNsT HACHIIEHHOTO BOASHOTO Iapa
10 TpyOOIIPOBOJY.

7 Mertonuka aHanmu3a 3pPEKTUBHOCTH UCTIOIB30BAHUS DHCPTHH.

8 Tepmoannamuyeckue GyHKIUH, UCIIOJIb3yEeMbIE B aHAIH3E.

9 Anamm3 3((}EeKTUBHOCTH WCIIONB30BAaHUS DJHEPTrHUM TPH HArpEeBAaHUHM JKUIKOCTH B
armapare ¢ Memaiakon (000rpeB HACHIIIICHHBIM ITApOM).

10 Okceprusi. DKCceprutuieckas QyHKIHS.

11 HekoTopsie monoxkeHus 3KCEpreTHIecKoro aHajinsa.
Oxkpyxatomiasi cpena TepMoaHAMUYECKOE PAaBHOBECHE C OKPYIKAIOIICH cpeoi. YpOBHU

12 0TCU€Ta SKCEPTHUU.

13 DKCEpruTUYECKHl METOJ.
AHann3 3(G(}EeKTUBHOCTH HCMHOJIB30BAHUS JHEPrHMHM IPU HArpeBaHUM  JKUJIKOCTH B

14 KOXKYXOTPYOHOM TeII0OOMEHHUKE (KUAKOCTHOM o6orpeB 0Oe3 wusmeHues (Ha3oBOro
COCTOSIHUS CPEJibl).

15 VpaBuenne ['FOM-CTOHOJIBI.

16 PacueT sKkcepruu u ee CoCTaBISIONIMX.

17 Pacuér usmeHeHus 3Kkcepruu npu GU3MUECKUX U XUMHUECKUX Mpolieccax.

18 Ornpenenenne ypoBHEN OTCUETA SKCEPTUH.

19 Okcepretnueckuii ananus. luarpamma I'poccmana — lapryra.

20 AHanu3 nporiecca Terionepeadm.

21 Huarpamma CeHkest i Ipoliecca Terulonepenaud 0e3 M3MEHEHHUsl arperaTHoro
COCTOSIHUS Cpel.

29 Onenka 3¢ (hekTHBHOCTH paboOTHI TEMII00OMEHHHKA C UCTIOIb30BAHUEM SKCEPreTHUECKOTO
METO/1a.
Ananu3 3¢ (eKTUBHOCTH HCIIONB30BaHMS HSHEPIUM NpU HArpeBaHUU  KUJAKOCTH B

23 KOXXYXOTpYOHOM TeriooOMeHHuKe (mapoBoii oOorpeB 0e3 wu3MeHeHUs (pa30BOTO
COCTOSIHUSI JHEPIOHOCHUTEJIS).

24 Onenka sHeprodPeKTUBHOCTH IHEProNnoTPeOIeHNs B XUMHUYECKON peakiuu (ropeHue
METaHa).

25 Ananus 3¢ HeKTUBHOCTH C)KUTaHUS TOILIMBA.

26 Knaccudukamnms moreps 3Kceprum.

27 Pekynepaius Temia B CIOXKHBIX SHEPrOTEXHOJIOTMYECKHX CXeMaX.
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TexHuueckue cpefcTBa yTHIN3aluu Teruia. Mcnonp30Banre KOTia-yTUiIn3aTopa.

28

29 TemnoyTuian3aTopsl ¢ IPUMEHEHUEM TEIIOBBIX TPYO.

30 TepmocudoH.

31 KOHTaKTHO-1IOBEPXHOCTHBIE TEMJIOYTHIIN3ATOPHI.

32 TemnoBoit Hacoc (MTAPOKOMIIPECCHOHHOTO THIIA).

33 OcHoBHBIE TPeOOBAHMS K KOHCTPYKIIMH TEXHOJIOTHYECKOT0 000py10BaHHUS.

34 OHEProeMKOCTb CYIIECTBYIOIIUX TEXHOJOTMYECKMX IIPOLIECCOB B XMMHMUYECKOH U
HePTEXMMHUYECKON TEXHOJIOIMH, OUOTEXHOJIOTUH.

35 IToka3zarenu pecypcocOepexeHns: NPOMBIIIJICHHBIX XUMUYECKUX ITPOU3BOJICTB.

36 ITytu sHepro- u pecypcocOepexeHns Ha pa3IMUHbIX HEPAPXUUYECKUX YPOBHSIX.

37 [Tpumepsl Mopenel psia CUCTEM: ammapaT, arperar, IPOMBIIIJIEHHOE IPOU3BOJCTBO,
XUMHUKO-TEXHOJOTMY€ECKasi CHCTEMA.

38 BuyTpucucreMHas cOCTaBIsOLIAs W3MEHEHHs SHTPOIMU KAaK MeEpa HEPaBHOBECHOCTH
CUCTEMBL.

39 [ToToku TennoTel, paboThI, CKOPOCTU T'€HEPALIMH SHTPOIIUU B CUCTEME.

40 MopnenbHbple  HpUMEpPbl  3aKOHOMEPHOCTEH  IPOM3BOJCTBA  DHTPONMU:  TEIJIO-U
MaccOOOMEHHbIE TPOLECChl, XMMUYECKHE IPEBPAILeHNs] BELECTB.

OcHOBHOE ypaBHEHHE TEPMOJMHAMUKHA HEPABHOBECHBIX IIPOLECCOB Il CKOPOCTU POCTa

41 SHTPOINH, aHAIN3 U PepeHINATBHBIX YPABHEHUN ISl OTACTBHBIX (PU3UKO-XUMUIECKUX
IIPOLIECCOB.

42 OuneHka BO3pacTaHMsl  SHTPONMU  HPUMEHUTENBHO K  pealbHbIM  IIpoleccam
TEIUIONEPEIaut, Pa3AeiICHUsl U CMEIIEHUS BEIIECTB, XMMHUYECKOTO NPEBPAILCHUS.
[TpoTuBopeunBbie TpeOOBaHUS BTOPOro 3aKOoHa TepMoauHamuku: npunuun Jle llarense,

43 yBEJIMYEHHUE JIBUXKYIIEH CHIIBI IIpolecca — pOoCT TEPMOAMHAMUYECKON HE0OpaTUMOCTH U
HYHEPreTUYECKUX MOTEPb.

44 B03MOXXHOCTB yIIpaBJIEHHs IIPOLIECCOM TI'€HEpalMy SHTPOIMU B CUCTEME M CHUKCHHEM
HeoOpaTUMOCTH Ipoliecca.

45 Cucrembl ypaBHEHHIl MaTepuanbHbIX OajJaHCOB MO OOIIMM MAacCOBBIM pPacxojam
($U3NYECKUX TOTOKOB.

16 Cucrembl ypaBHEHHIHl MaTepualbHbIX OajJaHCOB MO OOIIMM MAacCOBBIM pacxojam
XUMHYECKHX KOMIIOHEHTOB.

47 Cucrembl ypaBHEHUIl MaTepualbHbIX OajJaHCOB MO OOIIMM MAacCOBBIM pacxojam
XUMHYECKHUX 3JIEMEHTOB.

48 Teopernueckuii U NPaKTUYECKUN MaTepuaibHbIN OaIaHC.

49 Paznuunble BapuaHThl TEXHOJIOTMYECKUMX CXEM IPOM3BOJACTBA A30THOW KHUCJIOTHI W3
aMMMaKa Kak IMpUMep OIeHKH 3((hEeKTUBHOCTH HCIOJIb30BAHUS CHIPhEBBIX PECYPCOB.

50 WnTerpasbHOE ypaBHEHHME COXPAaHEHHUS DSHEPIUM B TEXHOJOTMYECKOM CHCTEME.
OHTaJNBNUIHKIN 0aJlaHC, KaK YacTHBIN Cllyyail SHepreTuyeckoro OajxaHca.

51 [IpencraBieHne SHTAIBIUWHOTO M SHEPreTUYECKOro OasaHcoB B (OpMe MOTOKOBOM
JarpamMmBl.

YacTtable (GopMbl ypaBHEHMs OajaHca SHEPrHH: TEUEHHE KHUJKOCTH B TPYOONpPOBOJIE,

52 MPOTUBOTOYHBIA TEIJIOOOMEHHHK, aauabaTHBIM peakTop U pPeakTop C BHEUIHUM
TEMI00OMEHOM, AJIEKTPOXUMUYECKUN PEaKTOpP.

53 Yactueie (opMbl ypaBHEHHs OanaHca 3HEPrHH: TEUEHHE KHUAKOCTH B TPyOONpOBOJIE,
IPOTHBOTOYHBIHN TEIIIOOOMEHHHUK.

54 Yactueie (opmbl ypaBHEHHUs OajlaHCa SHEpruu: aauabaTHBIM peakTop M PeakTop ¢

BHCIITHUM TeHHOO6MCHOM, BHCKTpOXI/IMI/I‘{CCKI/Iﬁ PCAKTODP.
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7.3.2. Kputepuu 4 HOPMbI OLlEHKH

Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

3ader (110
HAKOITUTEILHOMY
pEUTHHTY)

«3a4TEHO» 55 — 100 Gayu1oB

«HE 3a4TEHO) MmeHee 54 0aioB
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8. YueOoHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00ecneuyeHre TUCITHIIITMHBI

8.1. O6s13aTesibHAsI JIUTEPATypa

Tun (yueOHMK, yueOHOe

KoanyecTBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MeTOoN4YecKoe nmocodue,
IpaKTHRYM, 1p.) HaumeHoBaHue
p y 2 p‘ BBC
[Torennman sHEprocOEpexeHus U ero
VYmakos B.4., Xapnos H.H., H P P
1 Y6k TI.C peanu3anus B CEKTOpax KOHSYHOTO ydeOHOoe mocooue 2015 OBC «Jlanb»
Y e MOTPeOJICHUS] DHEPTUU
2 Mocukauies 10. A., TeopeTndyeckrie OCHOBBI XUMHYECKON
I'puropuues A.K., ITanos p yuebHoe rmocodue 2020 OBbC «Jlanb»
TEXHOJIOTMH
0.C.
3 Magpuna E.M., Mapkuues Pacuer sHeprocoeperarommx
AP > Viap p p t yaeOHoe mocobue 2016 ObC «Jlanby»
H.A. TEXHOJOIMYECKHUX YCTAaHOBOK
4 Teopernueckue OCHOBBI SHEPIO- U 1eGHO-METOTHIECKOE
Paxmanos 1O. A. pecypcocOepekeHus] B XUMUYECKON y Hocobe 2018 OBC «Jlanb»
TEXHOJIOTHH
5 [Tpornecce! u anmapaTsl XUMAYECKOM
Bapanos [I.A. port P yuebHOoe mocodue 2020 OBC «Jlanb»
TEXHOJIOTHH
6 [Tpornecce! u anmapaThl XUMAYECKOM
Pasunos, A. 1. pot P y4eOHUK 2019 OBC «Jlanb»
TEXHOJIOTHH
8.2. lonotHuTEIBHAS IUTEPATYPA
KoanuectBo B
Tun (yueOHHK, yueOHOE .
HAYYHOI
Ne nocooune, yaedoHo-
ABTOpBI, COCTABUTEIH 3arsaBue (3aroJi0BoK) T'ox w3nanus oudauorexe /
n/n MeToH4YecKoe nocodue,
IpAKTHKYM, 1p.) HanmeHnoBanue
P YM, Ap. 3EC
1 | Pynenxko E.1O. CoBpeMeHHbIe Po0IEeMbI SKOJIOTHH, YHEPTro- 71a00paTOPHBIA 2018 OBbC «Jlanb»
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n/n

ABTOpBI, COCTABUTEH

3arnaBue (3aroJi0BOK)

Tun (yueOHUMK, yueOHOe
nocooue, yuedoHo-
MeTOoaHYeCcCKoe mocooue,
NMPaKTHKYM, Ap.)

T'on m3panus

KoaudecTBO B
HAYYHOMH
ouobauoTexe /
HaumMmeHnoBaHue
9BC

1 pecypcocOepekeHus] B ONOTEXHOJIOTUHI

IPAKTUKYM
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8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
CUCTEM

- American Journal of Engineering and Applied Sciences. Penensupyemsiii
JKypHall - MyOJHMKYeT pe3ynbTaThl HMCCICIOBAHUNM B O0JIACTHM WHXEHEPHBIX HAyK (MPUKIIAIHAS
(1)I/I3I/IKa U IpUKIIaJHadgd MaTCMaThKa, aBTOMATHU3allUAd W YHPABJICHUC, XHMHYCCKAsl TCXHOJIOI'UA,
KOMITbIOTEpPHAsI TEXHWUKA, WH(GOPMATHKY, WHXXEHEPHBIC JaHHBIC M pa3paboTKa MPOrpaMMHOTO
o0OecrieyeHus, DSKOJOTMYEcKass WHXKEHEpUs, JJIEKTPOTEXHUKA, [POMBIIUICHHAsS WHKEHEPUs,
I/IH(l)OpMaHI/IOHHI)Ie TEXHOJIOI'nu nu I/IH(l)OpMaTI/IKa, MaTCprualIOBCACHUC, USMEPCHUE U MCTPOJIOIH,
MAIIHHOCTPOECHUE, MeIULIUHCKas dusuka, DHEPreTHKa, o0OpaboTka CHUTHAJIOB i
TelekoMmyHuKaruu: http://thescipub.com/journals/ajeas

- Philosophical Transactions. JXypuan mnpemocraBinsier CBOOOAHBIA JOCTYN K
Hay4YHbIM Hy6JII/IKaI_[I/ISIM o ciacayromum TEeMaM: HHKCHCPHBIC, (1)I/ISI/II-ICCKI/I€, MaTeMaTHU4YCCKUeE
nayku: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). Xypuan
NpEaACTaBJIACT CTATbU C PCIYJIbTaTaMH HAYYHBIX I/ICCJICI[OBaHI/Iﬁ B OGJI&CTI/I HHXXCHCPHBIX HAYK
(MaTeMaTI/IKa, OJICKTPOTCXHUKA, MalllKHOCTPOCHHUC, OHEPI'CTHKA, aBTOMO6I/IJ'IeCTp06HI/Ie,
OMOXUMHUYECKAsT HWHIKCHCPUA, CTpOUTCIIbHAA HHKCHCPUSA u T.IL.)I
http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, KOTOpBIH 0OecredrBacT JOCTYI K MOJHOTEKCTOBBIM AJICKTPOHHBIM
JKypHaJIaM IIpe/IHa3HaueH JJIs IOUCKa 110 Ha3BaHUIO CTaThu (3kypHana) wiu no reme. DOAJ craBut
HCJIbKO BCCCTOPOHHCC OCBCIICHUC HaquOﬁ MNECPUOAUKH, HaXO,HHHleﬁCH B OTKPBITOM HOOCTYIIC U
WCTIOJIb3YIOLIEH ONPENCIICHHBIE MEpbI, FAPAHTUPYIOIIME JOCTOMHOE KayeCTBO HUX COJECPIKAHMS:
https://doaj.org/

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

Ne Hanvenosamme IO PexBU3UTEI IlOI“OB?pa
n/n (xaTa, HOMep, CPOK JAEHCTBHA)
1 MathCAD Bepcusl4 wu 15 Akt /m ot 21.07.09 (I'oc. Kontpakt 487
ot 28.05.09), 6eccpounsblit
2 Windows Horosop Ne 690 ot 19.05.2015r., cpox
JeNCcTBUS, 0€CCPOUHBIN
3 Office Standart HoroBop Ne 690 ot 19.05.2015r., cpok
neiictBusi, 6eccpounsiif; Jlorosop Ne 727
or  20.07.2016r., cpoxk  geicTBus,
O6eccpoyHbIN

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/I | NMPAaKTHYeCKHUX U JIA00PAaTOPHBIX 3aHATHIA,
NMOMeIIeHUH VISl CAMOCTOATEIbHOMI

padoThl o0yqawmmxcsi (HOMep ayJIUTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

1 [Tomemenue ms caMocCTOSITENbHOU PabOThI | CTOMBI, CTYJIbSI, KOMITBIOTEPHI
obyuaromuxcs (I'-401)
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