MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b1.B./IB.01.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

MOHCJII/IPOBZIHI/IC XUMHUKO-TEXHOJOIrHYE€CKUX CUCTEM

(Haumenosanue OUCYUNIUHbL)

10 HANPABJICHUIO TIOJTOTOBKU
04.06.01 Xumuueckue HayKu

HaIpaBICHHOCTH (PO HIIbH)
Kuneruka n karanus

dopma o0ydeHHUs: OUHAs
I'ox mabopa: 2021
O6mmas Tpynoemkocts: 3 3E

Pacnpeueneﬂue aC0B JUCHUIIMHBI IO CeMeCTpaM

CemecTp 4
®opma KOHTPOJISA 3auer Hroro

Bun 3ansaruit
Jlexuun 4 4
JlaboparopHble 4 4
IIpakTrnueckue
PykoBOJICTBO: KypcoBbie paboThI (ipoekTsi) / PI'P
IIpomexxyTouHas arrecTanus
KonTakTHas pabora 8 8
CamocrosTenpHas padoTta 100 100
KoHnTpoas
Hroro 108 108




Pabouyto mporpammy coctaBui(u):
Jouent, nouext, k.1i.H., Kpasosa M.B.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

IIpenonasareins, ydeHOE 3BaHUE OTCYTCTBYET, yU€Has CTeleHb oTcyrcrByerT, I'ymuna T.11.

(Oondicnocmy, yueroe 36anue, cmenensb, Pamunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyrcTBYyeT

Penensenrt

(OondcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma aucuuIuinHel coctaBieHa Ha ocHoBanuu ®I'OC BO u yuebHoro miana
HarpaBieHus nmoarotoBku 04.06.01 XuMuyeckne HayKu

Cpok neiicTBus padoueii mporpaMMepl AucUUIIMHBI 10 «01» cenTsiops 2025 r.

YTBEPXIEHO

Ha 3acenannu kadenpsr
«XUMHUYECKask TEXHOJIOTHS U PECYPCOCOEPEKEHHE

(mpotokoi 3acemanus Ne 2 ot «22» centsaops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ienb OoCcBOEHUSI TUCHUIUIMHBI — (POPMHPOBAHUE y CTYAECHTOB MPOQECCHOHATBHBIX 3HAHUMN
10 MCIOJIb30BAHUIO METOI0B MOJAECIMPOBAHUS IIPU MPOEKTUPOBAHUU TEXHOJIOTHMYECKHUX IIPOLIECCOB
U aHau3€ HKCHEPUMEHTANbHBIX JaHHBIX, a TaKke (POopMUpOBaHME HAYYHOTO U HHKCHEPHOTO
[OAXO0AAa K BOIPOCAM PalMOHAJIBHOIO HCIIOIB30BAHMS DHEPrO - U MATEPHUAIBHBIX PECYPCOB, B
XUMHUYECKON TEXHOJIOTHH, HEPTEXUMUU 1 OHOTEXHOJIOTHH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPHIX Oa3upyercss MaHHAs JUCIUILIMHA!
«Meronuka TIOCTAaHOBKM W TpOBENEHUs  JKclepuMeHTa», «CHCTeMHBI  moaxon B
JUCCEPTALMOHHOM HCCIIEA0BAHUN.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUILUIMHBI HEOOXOIMMO Kak
npeamectBytomee:  «Hayuno-uccnenoBarenbckass — AesTenbHOCThY,  «lloaroroBka  Hay4yHO-
KBaJIM(UKAIIMOHHOM paboThI (IHCccepTallii) Ha COMCKAaHUE YYCHON CTeTIeHH KaHIuAaTa HayK.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopMmupyembie u
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTPOJIHpyeMble KOMIICT R [lnanupyemble pe3yJibTaThI
KOMIIETeHIINH o0yJeHuUs
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBAHUE)

I1K-1 — crmocoGHOCTE - 3HAaTh:

OpPUEHTUPOBATHLCS B - 0 COBPEMEHHOM TIOIXOJEC K
MIOJTHOM CIIEKTPE Hay4YHbBIX PacCMOTPEHHUIO XHAMUKO-
npoosieM TEXHOJIOTHYECKUX CHCTEM;
poheCcCHOHATILHOM - METO/IBI pa3palboTKu
obmactu MaTEeMaTHYECKUX MOJIENICH TPOIIECCOB

JUISL Pa3IUYHBIX CUCTEM;
- METOJbI ONTHUMH3AIHNU IPOIECCOB
XUMUYECKOH TEXHOJIOTHH u
OMOTEXHOJIOTHH;

- MeToabl  pa3paboTKu  Mojenei
TEXHUYECKUX U IPUPOAHBIX CUCTEM.

- (opmupoBaHue Mojesneld XHUMHKO-
TEXHOJIOTUYECKUX CHUCTEM M MeToJax

peleHus YpaBHEHUN
MaTeMaTU4eCKOro ONMCaHUsA
XUMHUYECKHUX ITPOLIECCOB.

YMers:

- IPOM3BOAUTH CTPYKTYPHBIN aHAIHU3
U CHHTE3 CJOXHBIX IPOIECCOB,
MIPOTEKAIOIINX B anmnaparax
Pa3IUYHbBIX TUIIOB;

- pa3pabarbiBaThb MaTeMaTHYECKUe
MOJIETM  TPOLIECCOB  HAa  OCHOBE
CTPYKTYpHOIO aHajlu3a M CHHTE3a C
WCIOJIb30BaHWEM OJIOYHOTO MOAX0/1a
K OIIMCAHMIO CJIOKHBIX IIPOLIECCOB;

- OCYIIECTBISTh HICHTH(QHUKAIUIO
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®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJINpYyeMble KOMITeTe il Ilnannpyemble pe3yabTaThl
KOMIIeTeHIM U o0yueHust
(Koa 1 HAMMEHOBaHUE)
(ko1 1 HAUMEHOBAHME)
napaMeTpoB MaTeMaTHYEeCKOU
MO/JICJIH, MOJICJIUPOBAHUE u
MIPOEKTUPOBAHUE MPOIECCOB
XUMHYECKOU TEXHOJIOTUH,

He(DTEXUMUU U OMOTEXHOJIOTHH.

Bnanets:

- HaBBIKAMH MCIIOJb30BaHUS METOI0B
OpFaHI/I3aLII/II/I nu HpOBeI[eHI/ISI Haquo-
HCCIIEIOBATEIILCKUX PabOT Ha OCHOBE
HpI/IHLII/IHOB MOI[GJII/IpOBaHI/ISI
TEXHUYCCKUX U PUPOIHBIX CUCTEM.

[TK-2 — ciocoOHOCTH K
pa3paboTke yueOHo-
METOINYECKOMN
JOKYMEHTAIUU JJIsi
peanusanuu yueoHoro
nporecca B 00J1acTi
XUMHUH H CMEXKHBIX HAYK

3HaTh:

- METOJIOJIOTHIO, KOHKPETHBIE METOJIbI
U [IpUEMBI
HAYYHO-HCCIICJIOBATEIICKON pabOThI C
HCIIOJIb30BAaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJOTHH.

YMers:

- NPHUMEHATh TEOPETHYECKUE 3HAHUS
no wMeromam cbopa, XpaHEHUs,
00paboTKH | Tepeaayr WHPOpMaIUu

C HCIOJIb30BAaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH.
Bmanets:

- MPaKTUYECKUMU HABBIKAMH W
3HAHUSIMHU HUCITOJIB30BAHUS
COBPEMEHHBIX KOMITbIOTEPHBIX
TGXHOJ’IOFI/Iﬁ B HaquBIX
HCCIIEIOBaHUSIX.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKyILLEro

Bun HanMeHoBanue TeM 3aHATHH Oo0nbem, KOHTpO.IA
Mopnyas (pa3nein) . . Cemectp baunbl | UHTEepakTuB, 4.| (HAUMEHOBaHUE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI0
cpeacrsa)

Monayib 1. Jlek.Ne 1 XUMHUKO-TEXHOJIOTMYECKAsI CUCTEMA U
CucremHbie ATarbl €€ NCCIIECIOBAHUS.
3aKOHOMEPHOCTH B Knaccudukanus u cporictBa XTC.
XUMUYECKON TexHosornueckue onepaTopbl U TUIIbI
TEXHOJIOTUH cBs3u Mexay Humu. Moaenu XTC. 8 2 - -

Tononoruueckue uccinenopanust XTC

C TIOMOIIIBIO cXeMO-TpaduuecKux

mozeinel. [IpencraBnenue CTpyKTypsl

XTC B Buge rpadoB u MaTpuil
Mogyns 2. Jlek. Ne 2 Bunnl MO/JICTIMPOBAaHHS, BUEI
Maremaruyeckoe moneneit. Knaccudukanus momenei.
MOJIETTMPOBAHNE Marematnueckoe  MOJEIUPOBAHHUE,
XHUMUKO- MareMaruyeckue Mopaenu. DopMel 8 2 - -
TEXHOJIOTUYECKUX MPEACTABICHUS MaTeMaTUYECKUX
CUCTEM mozeneld. CTpPyKTypHBIE CXEMBI H

METO/Ibl X MpeoOpa3zoBaHUs




Mopnyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHurepakrus, 4.

®opMbl TEKYLLEro
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Cp Ne 1

[TonsiTue 0 CTaTUCTUYECKOM
MojenupoBaHuu. [loHsATUS GyHKIUH
orkimka u  (aktopoB. (OCHOBHBIE
JOTTYIIEHUS PErpecCUOHHOTO
aHanuza. QopMynHpoBKa  3a7auu
annpokcuManuu. Kputepuii merona
HAaMMEHbBIINUX KBaapaTtoB. OCHOBHBIE
MOJIOKEHUSI TEOpUU TUTAHUPOBAHMS
9KCIIEPUMEHTOB: TOJHBIA (haKTOPHBIHA
skcriepuMenT ([1DI) u o6padoTka ero
pe3ynbTaTOB

25

JIa0. Nel

MO,Z[GJ'II/IpOBaHI/IC CIoCcOOOB OYHCTKH B
3aBUCHUMOCTH oT MOJIYYCHHBIX
SKCIICPUMCHTAJIbHBIX JaHHBIX
B3BCIICHHBIX BCIICCTB B CTOYHOM
BOJC

Oruer o
1a00paTopHOMY
3aHaTHo Ne 1

CpNe2

CocTraBHBIE YacTM MAaTEMaTUYECKOU
MOJEIA  XUMHUKO-TEXHOJOTHYECKOTO
nporecca. XUMu4eckue U (pa3oBble
paBHOBECHS. Maremarnueckoe
MOJEJIMPOBAHUE TEIIOBBIX IIPOLIECCOB

25

CpNe3

MopaenupoBanue MacCcOOOMEHHBIX
MPOIECCOB XUMUYECKOW TEXHOJIOTHH

25

CpNe 4

MonaenupoBanne KUHETHKHU
XUMUYECKUX PeaKuid

25

Hroro:

108




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

I[lpu peanuzammmu  y4eOHOTO  Kypca  TUCHMIUIMHBI — HCIOJB3YIOTCS — TEXHOJOTHS
TPAAUIIUOHHOI'O 06yquI/151, BKJIKOHAKOIIasaA JICKIUU n MMPAKTUYCCKUC pa6OTBI, KOTOPBIC
NPEIIONIAraoT MOCIIEA0BATEIFHOS U3IIOKEHHE MaTepralla penoaBarenaeM. JISKIHs pOBOIUTCS C
dIIEMEHTaMHU JHcKyccuu. JlabGopaTopHoe 3aHsATHE NpEAyCMaTpUBAeT BBIIOJHEHUE 3aJaHHA,
00CyXJIeHUE PE3yIbTATOB JICATEIILHOCTH.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

ITpu ocBoeHMM TEeMbI HEOOXOMMO:

. U3y4ydTh Y4YeOHBIM MaTepuan Mo JucCHMIUIMHE «MoOJenupoBaHUe »3HEPro- u
pecypcocOeperamnmx nporeccoB B XMMUYECKOH TEXHOJIOTUH, HEPTEXUMHH U OMOTEXHOJIOTUNY,
UCIIOJIb30BaB JIEKIIMOHHBIN MaTepuall U MaTepuan 6u0aroTeyHoro (GoHaa 110 JaHHOH TeMaTHKE;

. aKLIEHTUPOBATh BHHMMAHUE HA M3YYEHUU BHUJOB CHCTEM, 3aKOHOB IIPOTEKaHMS
peaKkuuii ¥ MOAEIUPOBAHUS.

Metoanyeckre peKOMEHIAIUH K BBITIOTHEHUIO CAMOCTOSTEILHON pabOTHI:

1. M3yueHune TeopeTMUECKOro Marepuana IO H3ydaeMOW TeMe, M3JI0)KEHHOro B y4eOHO-
METOAMYECKOM TIOCOOHH.

2. Borpocsl 111 caMOCTOSATENIbHONW PabOThI CTYAECHTOB!

2.1. IIlpuMepbl MOIETUPOBAHUS B arPOHOMUH.

2.2. Knaccudukanuys MaTeMaTHYeCKHX MOJICIICH.

2.3. CpoiicTBa ((pyHKINN) MOJICIIH.

2.4. cropus pa3paboTKH CTAaTUCTUYECKUX MOJIETIEeH MPOAYKTUBHOCTH arpO3KOCHCTEM.

2.5. Bugpl Mozieneid, UCTIONb3yeMbIX B XUMHYECKON TEXHOJIOTHH.

3. IloaroroBka K 1a00paTOPHBIM 3aHATHSM U BBIIIOJIHEHHE COOTBETCTBYIOIUX 33 JaHUH.

4. CamocTosATeNnbHOE MPOYTEHUE, MPOCMOTP, MHTEepHET-pecypchl, MOBTOPEHUE Y4eOHOTO
MmarepHaa.

5. IloaroroBka cooOIIeHUH, JOKIaJ0B, BBHICTYIJICHUH HAa CEMUHAPCKUX U MPAKTUYECKUX,
71a00paTOPHBIX 3aHATHSX, 10100 JUTEPATYPhI [0 TUCLMUILIMHAPHBIM IIPOOIEMaM.

6. JlabopaTtopHO€e 3aHATHE C PEIICHUEM NPHUKIATHBIX, PACYETHBIX U CHTYyallMOHHBIX 3a7ad,
00CyX/IeHUE pe3yabTaTOB 1EATEIbHOCTH.

7. IlonroToBKa OTYETOB M0 JIAOOPATOPHBIM 3AHATUSM:

7.1. IIpenocraBieHue oT4eTa B 3JIEKTPOHHOM BHJIE C Ha3BaHMeM (aiina, Hapumep DPTO-
1501 ITP1 MBanoB M.W. B cOOTBETCTBUE C BAPUAHTOM U TPEOOBAHUSIMHU K COACPKAHUIO OTUETA.

7.2. Ilpu cpavye oTueTa CTYJEHT JOJDKEH OTBETUTh Ha BOIPOCH MpenojaBareis Mo TeMe
pabote B ycTHO# (hopMe, UCTIONB3Ys OTUET MO padoTe.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
Ot4dersl 1O J1TaOOpPaTOPHOMY 3aHATHIO No
4 IK-1, TTIK-2
1. Bonipocs! k 3k3ameny 1-54.

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1 Otuer 110 J1abOPATOPHOMY 3aHITHIO
(HaumeHOBaHUE OYEHOUHO20 CpedcmBa)

TunoBoi npuMep 3a1aHuA

JlaGoparopHoe 3ansitue Ne 1. MoaesupoBanue croco00B 0YMCTKH B 3aBUCUMOCTH OT
MOJIy4eHHBIX IKCIIEPUMEHTAJIbHBIX JaHHBIX B3BELIEHHBIX BelIeCTB B CTOYHOM BojIe.

Heab padoThi: BEIOPaTh METOBI OUYUCTKUA CTOYHBIX BOJ B 3aBUCHUMOCTH OT KOHIIEHTPALIUU
3arpsA3HCHHOI0 BCUICCTBA, IPUPOJAbl €TI0 BOSBHUKHOBCHHA U O6’B€Ma C6pOCHI)IX BOI.

AJITOPUTM BBINOJIHEHHUS 32/1aHUSI

1. BreImonHUTE  ompenesieHue B3BEIICHHBIX BEIIECTB B IMPEACTABICHHBIX MPOOax
IPaBUMETPUYECKUM METOJ/IOM - OCHOBAHHBIM Ha BbII€JICHUN QUIIbTpATA.
2. BoruncnuTh pe3ysabTaT BHIIOJHEHUS pabOThI:

MaccoByi0 KOHIICHTPAIIMIO B3BEIICHHBIX BEIICCTB B aHAIM3HPyeMOH mpobde Bombl X,
MT/IM° PaccUHMTHIBAIOT MO hopmyre 1:

(10 4o — 10 )- 1000
= v 1)

rzie Myo— Macca 0rokca ¢ OyMaXXHbIM (PUIBTPOM € OCAJAKOM B3BELICHHBIX BEILECTB, T;
M¢ — Macca Orokca ¢ OyMakHbIM (pUIbTpOM O€3 ocajka, T;
V — 06beM npodUIbTPOBAHHO MPOGKI BOAL, AMS.
3. [IpenyoskeHHBIE BapHaHTBl OYMCTKH CTOYHBIX BOJ, B 3aBHCHMOCTH OT BEJIWYHHBI
3arps3HEHHOCTH METO/IaMU:
- yllaJIeHue B3BEIICHHBIX BENIECTB, MEXaHHMUYECKOW NMPHUPOJBI BOSHHUKHOBEHHS dYepe3
necyaHble PUIbTPHL;
- KOaryJsiliisi B3BEIEHHBIX BELIECTB, OPraHMYECKOW NPUPOIbl BO3HUKHOBEHUS
(oTMepIni U1 1 MUKPOOPTaHU3MBI);
- cermapanus ¥ HeHTPU(YTrUpOBaHUE B3BEIICHHBIX U3 CTOYHON BOBI C TIOCIEAYIOIIEM
00€3BOKMBaHUEM.
4. [ToaroToBUTH M MPEACTaBUTH OTYET MO JaOOpaTOpHOIl paboTe, CBECTH HAaHHBIE B
TaOJIMYHOM BUIIE.

Tembl NcbMEHHBIX padoT

[TucbmMeHHbIe pPabOThl yY€OHBIM IUIAHOM HE MPEAYCMOTPEHHBI.
KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

ANTOpUTM BBINIOJHEHUS IPAKTUYECKOTO 3aJaHUS:

1. 3yuuTh TEOpeTHUECKUN MaTepual.



2. BbImoONHUTH oOmpeneNeHUue B3BEIICHHBIX BEIIECTB B IMPEACTaBICHHBIX Mpobdax
rpaBUMETPHUYECKIM METOJIOM - OCHOBAHHBIM HA BBIICICHUH (DHIIBTpaTA.

3. BBIUMCIUTh pe3yabTaT BRIIOIHEHHS pabOThI:

4. OTBEeTHTH Ha KOHTPOJILHBIE BOIIPOCHI:

1) DMIUPUIECKHUE U TEOPETHUECKUE MOJICIH, UX CYITHOCTh U IIPUMEPHI.

2) OnTUMHU3alMOHHBIE U UIMUTAIIMOHHBIE MOJIENIU, UX CYLTHOCTh U PUMEPBHI.

3) CraTtucTU4ecKue U JUHAMUYECKUE MOJICIH, UX CYIIIHOCTh U IPUMEPHI.

4) JleTepMUHUCTHYECKHE U CTOXACTUYECKUE MOJIENH, UX CYILHOCTb U IPUMEPHI.

5) [TpUHIMITEI MOJEITUPOBAHMSL.

6) Dtanbl MOJENMPOBAaHMS: BBIOOp THMA M OOOCHOBaHHE CTEIEHU €€ CII0KHOCTH,
pa3paboTKa coaepKaHus MOJICIIH.

7) Uto Takoe MOJEIb U MOJICTTUPOBAHKE?

8) 3HaueHUE MOJICIIMPOBAHUS B HAYYHBIX UCCIICIOBAHMSIX IO arPOHOMUMU.

9) I'me npumeHsOTCS  omucaTeNnbHbIE  (IMIOUPHYECKHE) W OOBSCHUTEIbHBIC

(Teopernyeckue) Moaenu?

10)  OnTUMU3AIMOHHBIC U UMUTAIIMOHHBIC MOJICIIH, UX CYIIIHOCTh U TIPUMEPBI.

11)  CrarucTUYecKHEe ¥ JUHAMUYECKHAE MOJICIH, X CYIHOCTh M IPUMEPHI.

12)  JleTepMHHHUCTHYECKHE M CTOXACTUYECKUE MOJICIH, UX CYIIHOCTh U IIPUMEPBI.

13)  Kakue QpyHKIMHU BBITONHSIIOT MOJCITH?

14)  TIpuHIMIBI MOJEIMPOBAHUS.

15)  Drambl MOACTUPOBAHMS: BHIOOp THIIA W OOOCHOBAHHE CTEICHH €€ CIIOKHOCTH,
pa3paboTKa coJepKaHusI MOJIEIIH.

16) Pomp MaTeMaTH4YeCKOrO MOJCIHPOBAHUS MpPU TMPOCKTHPOBAHMH TEXHOJIOTHIA
yIpaBiIeHUs MPOAYKIHOHHBIM MPOLIECCOM arpo(UTOLIEHO30B.

17)  CraTucTHYECKHE MOJCIH arpO3KOCHCTEM.

18)  OOyCHOBJICHHOCTh HCIOJB30BAHHS PETPECCHOHBIX MOjENeld  O0COOCHHOCTSIMHU
IMIUPUUYECKUX JTAHHBIX.

19)  MoaenupoBaHue O 000OIIIEHHBIM arpOMETEOPOTIOTHIECKUM MTOKA3aTEIIAM.

20)  /IluHamuuecKHe MOJCIH.

5. [ToAroToBUTH OTYET 1O TabopaTOpHOU paboTe.

6. ®opma oTuera o 1abOpaTopHOH padoTte

Howmep u Ha3BaHMe 1abopaTopHOil paboThI

Ilens v 3amauu

TeOpeTI/I‘ICCKaH 4aCTb pa6OTLI

PeaxTuBbl, 000pynoBaHue, MaTepUaIbl

Xon paboTsl

Pe3ynbrathl pacueToB U HaOIIOACHUI

BriBonb! mo pabote




Kputepun onenkmn:

«3a4TEHOY» — OTYET IO JIA0OPATOPHOU pabOTE BBHIMOJIHEH B IMOJTHOM 00bEME B COOTBETCTBHE
C TpeOOBaHMSIMHM, yKa3aHHBIMH B y4eOHO-MeTOoAuuecKkoM mocooun. CTyneHT OTBedaeT Ha JBa
3aJJaHHBIX BOIIPOCA MO TeMe JIabopaTOPHOM PabOTHI.

«HE 3aYTEHO» — OTYeT Mo jabopaTopHOil pabore BKIo4Yaer MeHee S50 % ot Tpedyemoro
o0bemMa UM OTCYTCTBYET, UM MPU HAMYMU OTYETAa CTYACHT HE OTBEYAET HU Ha OJMH BOIPOC I10
TEME BBINIOJTHEHHOW PaOOTHI.
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7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTalluu

Cemectp 4

Ne

i Bomnpocsl

1 Posib knbepHeTHKH B XUMHUYECKOI TEXHOJIOTHH.

2 MareMaTnueckoe MOJEIMPOBaHUE KaK COBPEMEHHBI METOJ| aHaM3a U CUHTE3a XMUMHUKO-
texHosiornueckux nporeccon (XTII).

3 Metononornyeckue OCHOBBI IOCTPOCHHSI MATEMAaTUYECKUX MOJIEIEH MPOIIECCOB XUMUYECKOMN
TEXHOJIOTHUH.

4 MeTtoJ ¢puznyeckoro U MaTeMaTHUYECKOr0 MOJICITUPOBAHUSI.

3) Maremartuueckoe mojaenupoBaHue. CyIIHOCTh M L€JIM MaTEMaTHUYECKOTO MOJEIUPOBAHUS
00BEKTOB XUMUYECKOM TEXHOJIOTHH.

6 JIBa moaxoAa K COCTaBJIEHUIO MAaT€MAaTUYECKUX MOJENEN Ipolecc: NeTePMUHUPOBAHHBIN U
CTOXACTHUYECKUM, cepbl NCTIOIH30BAHUSI.

7 MaremaTnyeckoe Onucanue JerepmMeHnpoBanHbix X T11.

8 MopenupoBanre KUHETUKA TOMOTEHHBIX XUMUYECKUX PEAKIUH.

9 Kparkue cBeneHusi U3 XMMUYECKOM KHUHETHKH, CKOPOCTb XHMMHYECKOW peakIUH, 3aKOH
JIEHCTBYIOIIMX MaccC.

10 | CrexuoMeTpuyeCKUi aHaNM3, MEXaHW3Mbl peakiuil. KuHeTndeckue MoOJenu TOMOTEHHBIX
XMMHYECKHUX PEAKIUN.

11 | MoaenupoBaHHe KHHETUKH F€TEPOTreHHBIX KaTATUTUYECKUX PEaKInil.

12 | Meroapl MOCTPOSHUSI KMHETHUYECKUX MOJICTICH T'eTePOreHHBIX XMMHYCCKHX PEaKIUi: METOJ
CTAllMOHAPHBIX KOHIICHTpAIUi, METOJ aJCOpPOLMOHHOW H30TepMbl JIPHIMIOpa, METOHbI
MTOCTPOCHHSI KHHETHUYECKUX MOJICIICH C MCIIOIh30BAHUEM TEOPUH TpadoB.

13 | TumoBble MaTeMaTHYECKHE MOJIEIM CTPYKTYyphl TIOTOKOB B allaparax, Kak OCHOBa
noctpoeHust mareMarnueckux moaenen XTII.

14 | Mogenp uieanbHOro nepemMenuBanys. Moielb uaeaabHOTO BEITECHEHUSI.

15 | Mojaenb ¢ HEMONHBIM MPOJOJIBHBIM CMelleHHeM — Au(Qy3ruoHHaAs OHOMapamMeTpudecKas
Mozienb. Mosienb ¢ HEMOJHBIM IPOAOIBHBIM U MONEPEYHBIM CMEIIEHUEM — AU(PPy3HOHHas
JByXIIapaMeTpuyecKas MOJielb. Slueednast MoJenb.

16 | PeakTopHBIE IPOIECCHl B XUMHUECKON MPOMBIIIIICHHOCTH. CTPYKTYPHBIN aHAIH3 MPOIIECCOB,
MIPOTEKAIOIINX B PEAKTOPE.

17 | Tloaxon kK MOCTPOEHHUIO MATEeMAaTHYECKOW MOJENN XUMHUecKoro peaktopa. dopmupoBanue
MOJI€JIM TOMOTE€HHOTO PEAKTOPa UI€ATIbHOI0 EPEMEIINBAHUSI.

18 | AHanm3 cTalMOHApHOTO M TUHAMHYECKOTO PEKHMOB PaOOTHI.

19 | MoaenupoBaHe peakTopa HAEaTbHOrO BbITeCHeHHsS. CocTaBleHHE MOJENEH PEeakTOpOB ¢
Y4€TOM MPOJIOJIBHOTO U paJHalIbHOTO MEPEHOCa MAcChl U TeIlIa.

20 | MonenupoBaHUEe HEU30TSPMHUYSCKUX XUMHUYECKHX peakTopoB. DOpMHUPOBAHHWE CHCTEMBI
ypaBHEHUH MaTepUAIBHOTO U TEIJIOBOTO OAJIaHCOB.

21 | [IpuMep TMOCTPOCHUS MAaTEMATHYECKOTO OMHCAHHMS KOHKPETHOTO XHMHKO-TEXHOJIOTHUECKOTO
IpoLecca, IPOTEKAIOIIETO B PEAKTOPE.

22 | MoJenu TerIoBBIX MTPOIIECCOB.

23 | OcHOBHBIE YpaBHEHUS TEILIOBBIX MPOIIECCOB.

24 | Monenu TeIUIOOOMEHHBIX amlapaToB, MOJEIN HJICATHHOTO BBITECHCHUS U HJCATBHOTO
MepeMENINBaHuUs.

25 | Craructuueckuii anamm3 XTII.
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26 | Pomp cratucTHUeCKMX METOIOB TpH OOpabOTKEe MaHHBIX XHMHYECKOTO JKCIEPUMEHTA.
IIpencraBneHne 0ObEKTa B BUAE «UEPHOTO SLTHKAY.

27 | DKCHepUMEHT — OCHOBa IOCTPOEHHUs CTAaTUCTUYECKUX Moaenei. Ilonstue ¢akTopHOro
IPOCTPAHCTBA, PYHKIUHU OTKJIMKA, TOBEPXHOCTHU OTKJIHMKA.

28 | OOmuii BUA CTAaTUCTHYECKUX MOJICNIEH, YpaBHEHHE PErPEeCCHH, TapaMeTpbl YpPaBHEHHUS.

29 | HekoTopble 371eMEHTHI TEOPUH BEPOSITHOCTH U MATEMATUYECKON CTaTUCTHKH.

30 | O6paboTKa pe3yIbTaTOB SKCIEPUMEHTA CTATUCTHICCKUMHU METOIaMH.

31 | IlonsitTne ciyyailHOH  BEIMYUHBI, BEPOSTHOCTH  MOSABICHHUS  COOBITHS, (YHKIHU
pacrpeieieHus ¥ IIIOTHOCTH paclpeielIeHUs] BEPOSITHOCTH.

32 | OCHOBHBIE YUCIIOBBIE XaPAKTEPUCTUKU CIIy4allHON BEJIMYMHBI: MaTEMATUYECKOE OXKHJaHHE,
JIMCTIEPCHS U UX CBOWCTBA.

33 | 3akoHbl pacnpeseneHus ciydaiiHblX BeauuuH. CToxacTuyeckast CBA3b.

34 | llonsiTHe TEHEpaJbHOH  COBOKYIHOCTH, BBIOOpKH. BBIOOpOYHBIE — CTaTHCTHYECKHE
XapaKTepUCTUKH: CpeAHee apu(MeTHdecKoe, BbIOOPOYHAs JUCHEpPCHUs, BbIOOPOUHBII
KOX(QPHUIMEHT KOPPESLnH.

35 | Craructuueckue MOJeau Ha 6a3e NaCCUBHOIO SKCIEPUMEHTA.

36 | IlaccuBHBI SKCIEPUMEHT. METOAbl KOPPESIMOHHOTO M PETrPecCHOHHOTO aHalu3a IpU
00paboTKe JaHHBIX XMMHUYECKOI'0 SKCIIepuMeHTa. Buipl perpeccun.

37 | OmnpeneneHue MapaMeTpoB MOJICIN TT0 METOIY HAMMEHBIIINX KBAIPATOB.

38 | Craructuyeckuil aHaau3 pe3yabTaTOB XUMUYECKOT0 SKCIIEPUMEHTA.

39 | Onpenenenne OJHOPOAHOCTH Aucnepcui no kputeputo Koxpana.

40 | OueHka Aucriepcuu BOCIIPON3BOIUMOCTH.

41 | Kpurepuii CThIOZICHTA P OLIEHKE 3HAYMMOCTH KO3(P(PHUIIMEHTOB PErPeCcCHH.

42 | Kpurepuii ®umiepa 1is TPOBEPKU aJIEKBATHOCTH IIOJYYEHHOTO YPaBHEHHUS pPErpeccuu
pearbHOMY SKCIEPUMEHTY.

43 | Craructuueckue MOEIN Ha 0a3e akTUBHOIO SKCIIEPHMEHTA.

44 | Ilnansl nepBOro Nopsjaka.

45 | Ionnelii Gaktopuslii skcriepument (I1DI).

46 | MexaHnuecKue mporecchl 00pabOTKH TBEPBIX BENIECTB U MarepuaioB. OOopynoBaHue s
UX IIPOBECHUS M IPUHLUN JIeHCTBHUS.

47 | Tlpomeccsl TPaHCHIOPTHPOBKH M XPAHEHHUS Ta3000pa3HBIX, KUAKHX W TBEPIBIX BEIIECTB U
MaTepHaJIoB.

48 | Hacochl 1 KOMIIPECCOPBHI.

49 | Pextuduramms. [lonsTie nporecca, Ha3HAYEHNUE W YCTPOHCTBO PEKTH(HUKAIIMOHHBIX KOJIOHH.

50 | Dkerpakuus.

51 | Ilpormecchl SKCTpaKIIMU U PACTBOPEHHS B CHCTEMaxX TBEPIIOE TEJIO — )KUIKOCTh. PaBHOBECHE U
CKOpOCTh MPOLIECCOB.

52 | YcTpoHCTBO 3KCTPAKIIMOHHBIX allapaToB.

53 | AncopOuums. XapakTepUCTUKA aJICOPOCHTOB M UX BUJIBI.

54 | PaBHOBecue npu ajcopOIuu.

7.3.2. Kpurepuu u HOPpMBbI OLlEHKH
dopma
Cemectp NIPOBELEHHH Kpurepun u HOpMBbI OLIEHKH
MPOMeKYTOYHOM
aTTecTaluu
4 3auer «GATTCHON OtBer Ha TEOPETHYECKUI
MaTepuall MO0 OJHOMY U3 JBYX
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dopma

Cemectp "POBEACHUI Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOUHOI
aTTecTanuu
(ycTHO) TEOPETUYECKUX BOIIPOCOB
MOJIHBIHN, OTBETHI Ha
JIOTIOJIHUTEJIbHBIE  BOIMPOCHI  T10
TEOPETUUYECKOMY MaTtepuany
MOJDKHEL  OBITH  ONM3KUMH K
TEOpUHU.

«HC 3a4TCHO»

He orBewaer HM Ha omuH us3
TEOPETUYECKUX  BOMNPOCOB, HE
MOKET OTBETHUTh HH Ha OJUH
JIONIOJIHUTEIBHBIN BOIIPOC.
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8. YuebHo-MeToaMuYecKkoe M HH(POPMALMOHHOE 0O0eceuyeHUe TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHUK, yueOHOE

Koaun4yecTBO B

HAY4YHOH
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus oudanortexe /
n/n MeTOoN4YecKoe nmocoodue,
IpaKTHRYM, Ap.) HaumenoBanue
p y 9 p' 3BC
MaremaTHueckoe MOAECTUPOBAHNE XUMHKO-
1 | 3aBapyxun C.I'. ACIHD yaeOHoe mocodue 2019 ObC «Jlanb»
TEXHOJIOTHYECKUX MPOIIECCOB U alnlapaToB
2 MozenupoBaHHe XUMHUKO-TEXHOJIOTHYECKUX
l'aprman T.H., Knymun I.B. | npoueccos. [IpuHuunel npuMeHeHUs MakeToB yaeOHoe mocobue 2020 9BC «Jlanb»
KOMIIBIOTEPHOM MaTeMaTUKHU
3 MaremaTtuyeckoe MOIETUPOBAHNE XUMHUKO-
I'ymepos A. M. ACTHIP y4eOHOoe Tmocooue 2021 OBbC «Jlanb»
TEXHOJIOTMYECKUX MPOIIECCOB
4 ITetpor A. B. Mo ienrpoBaHKe MPOIECCOB U CUCTEM y4eOHOoe 1mocooue 2021 OBbC «Jlanb»
3) [Iponeccs! n anmapaTbl XUMUYECKOU
bapanos /I.A. pott P yuebHoe rocodue 2020 OBC «Jlanb»
TEXHOJIOTUH
6 MaremaTtnueckoe MOACTUPOBaHUE
JKutnukos 1O. 3., JKutHukon AP
aBTOMATH3MPOBAHHOTO TEXHOJIOTHYECKOTO yuebHoe rmocodue 2019 OBC «Jlanb»
b. 1O., Marpocos A. E.
000pyTOBaHMs
7 MonenupoBaHue IPOLECCOB U CUCTEM
Anmnaros 1O. H. AACIHP port yuebHOoe mocodue 2021 OBbC «Jlanb»
yIpaBJIeHHS
8 Wnpuuesa B. B. MoienrpoBaHie CUCTEM U IPOLIECCOB yuyeOHOoe mocobue 2020 OBbC «Jlanb»
MaremaTHueckoe MOAECTUPOBAHNE
['oyGesa H. B. AICTHP yuebHoe nmocodue 2021 OBC «Jlanb»
CHCTEM M IPOIIECCOB
Aiinmrein B.I'., 3axapos [Iporeccsl n anmapaTbl XUMHUYECKOM
. P pott P y4EeOHUK 2019 OBbC «Jlanb»

M.K., HocoB I".A.

texaonorun. O6mmit Kypc

8.2. lonosiHMTE/ILHAS JIMTEPATYPaA
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Tun (yueOHNK, yueOHOe

Koan4yecTBO B

Ne nocooue, yueoHoO- HAY4YHOU O0MOIHOTEKe
ABTOpBI, COCTABUTEHN 3arsiaBue (3aroJioBoK) TI'ox w3nanust
n/n MeToAUYEecKoe mocodue, / HaumeHoBaHMe
NMPaKTHUKYM, 1P.) IBC
1 CucTeMHBIN aHATU3 U METO/Ibl XMMHUYECKOM
Jlunun A. A. A yaeOHoe mocobue 2015 9BC «Jlanb»
KHOEPHETUKH
2 BBenenue B aHann3, CUHTE3 U MOJICTUPOBAHHUE
Kasuer B.M. A ’ ACIHp ydeOHoe Tmocooue 2016 OBC «IPRbooks»
CUCTEM
3 Mocukauies 10. A., Teopernyeckre OCHOBBI XUMHUYECKOM
I'puropuues A.K., [TaBnos p ydeOHOoe mocooue 2020 OBbC «Jlanb»
TEeXHOJIOTHH
0.C.
4 Octposckuii A. C. MoenrpoBaHHEe XUMHKO-TEXHOJIOTHUSCKUX Y4eOHO-MeToInYeCcKOoe
p ’ FCIHD A 2008 9BC «JIanb»

[lymuxun A. T

IMPOHECCCOB KaK 00BEKTOB YHOpaBJICHUA

nocooue
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8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTemM

- ByrnepoBckue coobdmenus. HayuHblli  aHIVIO-pYCCKOSI3BIUHBIM  XMMHUYECKUI
xKypHai. [TyOnauKkyer ctaThu O OCHOBHBIM pa3liejaM XMMHUU M CMEXKHBIM TUCHUIUIMHAM. JKypHan
BxoauT B Ilepeuenr BAK u cucremy PUHII. [Ins 3apeructpupoBaHHBIX IOJB30BaTENNEH caiTa
JOCTYIIEH MOJIHOTEKCTOBBIN apxuB ¢ 1999 roxa: http://butlerov.com/stat/reports/view.asp?lang=ru

— XuMHusi B HHTepecax YCTOMYHBOro pasBuTusa. B xypHase nyOaukyroTcs
OpUTHMHAIbHBIE HAayYHBIE COOOLIECHHUSI M 0030phI MO XMMHHU IMPOLECCOB, MPEACTABISIIOIINX OCHOBY
MPUHILIMIIAAIBLHO HOBBIX TEXHOJIOTHH, CO3/1aBa€MbIX B HHTEpecax YCTOMYMBOIO pa3BUTHUA, WU
YCOBEPIICHCTBOBAHUS JICHCTBYIOIMUX, COXPAHEHMsI IPUPOJHOM Cpelpl, 3KOHOMHH PECYpPCOB,
sueprocoepexxenns. Bxogut B Ilepeuenr BAK u cucremy PUHII. JloctyneH mogHOTEKCTOBBII
apxuB ¢ 2001 mo 2005 rox: http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. Hayunblii perieH3MpyeMblii )ypHaI OTKPBITOTO
noctyna. Crpana: Uanus. S3bik: anriumiickuid. [TyOnukyeT pe3ynbTaThl HAYyYHBIX MCCIICIOBAHUN B
obmactu oOmied XUMHM, OMOXMMHH, CHEKTPOCKOIUH, XUMHH OKpyxkKaromel cpenasl. JlocTyneH
OJHOTEKCTOBLIH apxuB ¢ 2008 roxa: http://www.orientjchem.org/Archive.php

- Teopernueckne OCHOBBI XuMH4YeckoH TexHoiornu. KypHan mnyOaukyeT
COO0O0I1LIEHUsI 0 HOBBIX TEXHOJIOTMUECKUX Mpolieccax B 00padaThiBaroIIel MPOMBIIIJIEHHOCTH C TOYKU
3peHust QpyHaamMeHTanbHOM Hayku. CTaThbu B >KypHaJe MOCBSIIEHb OCHOBaM TEINIOMacCOOOMEHa,
npoueccam paszesieHus, MexX(pa3HbIM SBJICHHUSIM, TEUEHUIO CBHIITYYUX MaTEpUajIoB, OMOTEXHOJIOTUH,
ONTUMM3AINH, ABTOMATU3AIMA U YIPABICHHUIO, SKOHOMHH SHEPTrUU, METAJUIOB U CHIPbs, 3allUTe
OKpy’Karolen cpenbl U cMexHbM TeMaM. JKypHan BxoauT B Ilepeyens BAK u cucremy PUHII.
Jlns  3aperucTpupoBaHHBIX ToNb30oBaTeneld Hayunoil snexTponHoit Oubnuoreku (eLibrary)
JIOCTYyIIeH moyiHOTeKCTOBBIH apxuB ¢ 2011 roxa: http://elibrary.ru/contents.asp?titleid=8244

- Chemical and Process Engineering Research. JXypHan Ha aHTJIHHACKOM SI3BIKE
MexIyHapOIHOTO HHCTHTYTa 10 HayKe, TeXHOJOTUsIM U obpasoBanuto (International Institute for
Science, Technology and Education) (CILIA, BenukoOputanusi, [onkonr). IlyOmukyer
OpUTHHAJILHBIE CTaThH, KACAIOIIMEC PA3IMYHBIX ACIIEKTOB XUMUYECKOT0 MAIIMHOCTPOCHHS, B TOM
yyclle, YIpaBI€HHWE IIpPOLEeccaMd M  KOHTPOJIbHO-U3MEPUTEIBbHBIMU INpUOOpaMH  JTaHHOTO
IIPOU3BOJCTBA. Hocrynen ITOJTHOTEKCTOBBIN apXuB c 2011
roxa:http://www.iiste.org/Journals/index.php/CPER/issue/archive

- Journal of Advanced Chemical Engineering. Hayunblii peneH3upyemblii u
pedepupyemsblii xypHan OTKpbiToro noctyna. Ctpana: Erumer. SI3pik: anrnuiickuii. [1yOmmkyer
OpUTHHAJIbHBIE MCCIIE0BaHUsA, 0030pHBIE CTaThU, KOPOTKHE COOOIIEHHS B 00JIACTH XMMHYECKOTO
MAaIIMHOCTPOEHUS, COBPEMEHHBIX MaTepHasloB, OMOXUMHHU. JIOCTYIEH MOJHOTEKCTOBBI apXUB C
2011 roma: http://www.ashdin.com/journals/published.aspx?jid=jace

8.4. IlepeueHb NpOorpaMMHOro obecneyeHus

Ne Haumenosanue IO PexBH3HUTEI A0roBopa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | MathCAD Bepcusil4 unu 15 Axt 1/m ot 21.07.09 (I'oc. Kontpakt 487
ot 28.05.09), 6eccpounsblit
2 | Windows: moroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JENCTBUS — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018, cpok
JecTBUSL — OeCCPOUHO

3 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeicTBUS — OECCPOUHO
AcademicEdition
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php
http://elibrary.ru/contents.asp?titleid=8244
http://www.iiste.org/Journals/index.php/CPER/issue/archive
http://www.ashdin.com/journals/published.aspx?jid=jace

Ne HanmenoBanmue IO PerBHIHTEI Alrosopa
n/n (naTa, HOMep, CPOK JAelCTBHA)
Mirapolis Human Capital Management JMIIEH3HOHHBIH JoroBop Ne 234/10/21-K
ot 19.10.2021, cpok aeiicTBus — 10
01.03.2022

8.5. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON IJIs1 OCYyLIeCTBJIEHUS
00pa30BaTeILHOIO MPOIEcca MO TUCHMUILINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX

Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS

n/m | NPakTUYeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHUM JJIS1 CAMOCTOATEIbHOM

padoThl 00yYarommxcs (HoOMep ayJAuTOPVH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

Jlaboparopus «IIporeccsl U ammapaTsl CroJibl yYeHUYECKHE MOHOOJIOKH, CTOJIBI,
3aIUThl OKPYXKAIOIIEH cpelbly. YueOHas CTynbsl, JOCKa ayIauTopHas (MenoBas),
ayJIUTOPHS IS IPOBEACHUS 3aHATHU IIPOEKTOpP, HOYTOYK, 3KpaH IEPEHOCHOM,
CEMHHAPCKOro TUMa. Y4yeOHas ayTuTOpHUs AJisl | yCTAaHOBKA TEXHOJIOTHMYECKOro KOMILIEKCa,
1 KYPCOBOI'O IMPOCKTUPOBAHUA (BI)IHOJIHGHI/IH MMOo3BOJIAI0IIaA CHHU3UTL PACIIPOCTPAHCHUC
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s a’pOaUCIIEPCHOM CHUCTEMBbI B
IIPOBEAEHUA IPYIIIOBBIX U HHIANBUAYAIBHBIX | IIPOCTPAHCTBE., YCTAHOBKA, IIO3BOJIAIOIIAs
KOHCYJbTalMil YueOHast ayiuTopus JUIst C03/71aTh a9POJUHAMUYECKYIO TATY

MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
IpoMexyTouHOM arrectanuu (A-409)

Komnbrorepnsiii kinacc. YueOnas aynutopus | Croibl YYEHUYECKHUE, CTYJIbS
JUISl IPOBEJICHUS 3aHATUHM JIEKIMOHHOTO TUIA. | YYEHUYECKHUE, JIOCKa ayIUTOpHas
VYyeOHast ayuTOpus AJIs IPOBEACHUS (menoBast), IIK, mpoekTop,  3KpaH
3aHSATUNA CEMUHAPCKOro THMa. Y4yeOHas MIEPEHOCHOM, pabOYMii CTOJI, MUCHMEHHBIH

ayJTUTOPHS JJIsl IPOBEACHUS 1TAOOPaTOPHBIX YIJI0BOM CTOJI, MPENOJABaT. CTOI.
pabot. YuebHas aynuropus Ui KypcoBOTO
MIPOEKTUPOBaHHUS (BBIIIOJHEHUS KYpCOBBIX
pabot). YueOHast ayuTopus JIJIsl TPOBEACHUS
IPYIIOBBIX U MHIUBUAYAIbHBIX
KOHCYJIbTallnil YueOHas aynutopus 1is
IIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJISA U
MIPOMEXYTOUHOM arrectanuu (A-415)

HOMCH_IGHI/IC I CaMOCTOSITEIbHON pa6OTBI. CTOJ'ILI, CTYJIbS, KOMIIBFOTCPBI
(T-401)
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