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PaGouas mporpamma coctaBiena Ha ocHoBarnu OI'OC BIIO/®T'OC BO u ydeOHOro 1mana
HarpaBJjeHus: MoAroToBKu (cnenuanbHocTH) 18.04.01 «Xumuueckas TEXHOIOTHSI.

(KOO U HAUMEHOBAHUE HANPABILEHUS NOA20MOBKY, cneyuaibhocmu 8 coomeemcemeuu ¢ @TOC BIIO/ @T'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

v | OtcyrcTByer

v | YueOnas (pabouasi) mporpamma oao00peHa Ha 3acedanuu Kadeapsl «PanmoHanbHOE
IIPHUPOJIOIOIB30BAHKE M pecypcocOepeskenue» (mporokon 3acexanus Ne 1 ot «28» aBrycra

2018 1.).
Peniensent
(OondrcHocmb, yuernoe 36anue, cmeneny) (noonucs) (U.0. @amunus)
« _» 20 1.

Cpok neiicTBusi padoueii mporpaMMsbl JUCHHUILIMHBI 10 «28» aBrycra 2021 r.

HNudopmanus 00 akryanusanuu padodei mporpaMmbl I CHUILIHHBI:

[TpoTokon 3acenanus kadeapn Ne OT «__» 20 T
[Iporokon 3acenanus kapeapnl Ne OT «__ » 20 1.
ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 T
[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.
YTBEPX/AIO

3aBelyIOMIHniA kadenpoit «PanunonanpHOE MIPUPOJOTIOIB30BAHUE u
pecypcocOepexenne

(pazpabomasweti PI1]])

« _» 20 1. M.B. KpagrioBa
(noonucs) (U.0. ©amunus)




AHHOTAIUA
AUCHHUILINHBI (Y4eOHOr0 Kypca)
b1.B.01 ITpouecchl M annmapaTbl XUMAYECKHX U HeTeXUMUYECKHUX
npeanpusaTHH

(MHIOEKC 1 HAMMEHOBAaHNE TUCIUIDIHHEL (y4eOHOTO Kypca))
1. Heapb u 3aga4u M3y4YeHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

Llenp - wW3y4YyeHUd JUCUUIUIMHBL SBISETCS YINIyOJIEHHOE TIO3HAHUE U
IIPAKTUYECKOE TPUMEHEHUE TEOPUU OCHOBHBIX IPOLIECCOB, IPUHIMIIOB YCTPOMCTBA U
METOJOB pacy€Ta annapaToB, UCIOIb3YEMBIX ISl IPOBEACHUS ITUX IIPOLIECCOB.

3agaun:

1. 3akpenutb yMEHUS M HaBBIKA PabOTHI B 00JIACTU pa3pabOTKU XUMUUYECKHUX
TEXHOJIOTUM, KOHCTPYHPOBAHUS amnmaparypHoro O(OpPMIICHHS TEXHOJIOTHYECKUX
IIPOLIECCOB.

2. CdopmupoBaTh HWHXKEHEPHBIA TMOAXOJ K aHAIU3y 3aKOHOMEpPHOCTEH
MPOIIECCOB, NPOTEKAIIIMX B amnmnaparax, HUCIOJIb3YEMbIX B XUMHUYECKOU
MPOMBIILJICHHOCTH, B3aMMHOMY BIIMSHHUIO KOHCTPYKIIMU arfmapara U TMpOLECCOB
MPOTEKAIOIIUX B HEM.

3. CdopmupoBaTh HaBBIKM MOJEIUPOBAHUS OCHOBHBIX IPOIECCOB U
anmnaparos.

2 MecTo nucuuiuiaabl (yuedoHoro kypca) B crpykrype OIIOII BO

HNannas mucruruinHa (y4eOHbIH Kypc) oTHOCUTCS K bioky 1 «/lucuurinHel
(Momynu)» (BapuaTUBHAS 4acTh).

JlucuuminHeel, ydeOHbIe KYpChl, HA OCBOCHHH KOTOPBIX Oa3UpyeTCs TaHHAs
JucuurmmHa — «MoJaeIupoBaHue TEXHUYECKUX CUCTeM», «KaTtamu3 B XMMHYECKOU
MIPOMBIIIIIEHHOCTH

JucIuIuInebL, ydeOHbIC KYpPCHI I KOTOPBIX HEOOXOIWMBI 3HAHUS, YMCHUS,
HaBBIKHM, TIpUOOpETaeMble B PE3YJNbTaTe H3YYCHUS JTAaHHOW JUCIUIUIMHBI — —
«Texnonmoruu nepepadboTku HEQTU U MPUPOIHOTO Ta3zay, « TexHoIoTUM nepepadoTKU
OTXOJIOB XUMHUYECKUX ¢ HEPTEXUMHUECKUX mpeanpustuity, «O0opymoBaHue
XUMUYECKUX M HEPTEeXUMHUECKUX TMPEANpUATHil», «PamroHansHoe UCIOIh30BaHNE
MIPUPOIHBIX U CHIPHEBBIX PECYPCOB B XUMUYECKON TEXHOJOTUU U HEQTEXUMUN.



3. Il.ianupyemMblie pe3yJibTaThl 00Y4YeHUs 0 JMCHMILINHE, COOTHECEHHbIE C

IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHUsI 00Pa30BaTe/IbLHOI MPOrpaMMbl

dopMupyemMbie U

Ilnanupyembie pe3yabTaThbl 00y4eHUs

KOHTPOJIUPYyeMbIe
KOMIIETEHINH

- CHOoCOOHOCTh K | 3HATH:
npodeccruoHaIbHOMI — OCHOBHBIC THITBI, YCTPONUCTBO ¥ MPUHIIUAIIBI PAOOTHI
IKCIUTyaTalnu 000py1I0BaHUS XUMUUECKUX TTPOU3BOJICTB.
COBPEMEHHOTO
o0opy1oBaHUs U | YMeTh:
1puOOpOB B — BBISBIISATH 3aKOHOMEPHOCTH (PYHKITMOHUPOBAHHUS
COOTBETCTBHHU C| TEXHOJOTHYECKUX YCTAHOBOK M O€30MacHO YIPaBIsATh
HaIpaBJICHUEM U | HMH.

npoduaeM MOATOTOBKHU
(OIIK-3)

Branets:
—HaBBbIKAMH JKCIUTyaTallid COBPEMEHHBIX XUMHUYECKUX
1 He(PTEXUMUYECKUX MMPOU3BOJICTB.

- TOTOBHOCTb K IOHUCKY,
o0paboTke, aHanMU3y M
CUCTEMaTHU3ALINH
Hay4YHO-TEXHUYECKOMN
uH(popMaIMu MO TeMme
UCCIIeIOBAaHUsI, BEIOOPY
METOIMK M  CpEICTB

pemenusa 3agaun (IIK-
2)

3HaTh:
— 3aKOHOMEPHOCTHU NMPOTEKaHUsI OCHOBHBIX MPOIIECCOB,

HCIIOJIb3YIOIIUXCA B XUMHUYECKOMN IMPOMBIINIJICHHOCTH.

YMeTh:

— aHaJIM3UPOBATh (DAKTOPHI, BIUSIONINE HA
WHTEHCHUBHOCTD MPOIIECCOB U BBISBIIATH
JTUMUTUPYIOIIUE CTAJIUM.

Bnaners:
— METOJIMKaMHU pacyeTa IMPOLIECCOB U anmnapaToB
XAMHUYECKOU TEXHOJIOTHH.

- CIIOCOOHOCTH
WCIIOJIb30BATh
COBPEMCHHBIC

npudOphl U METOIUKH,
OpraHU30BHIBATH
MIPOBE/ICHHE
HKCIIEPUMEHTOB U
WCHBITAaHUMH,

IPOBOJUTH ux
00paboTKy u
aHATN3UPOBATh 170

pesyabratel (I1K-3)

3HaTh:

— IPUHIMIBI IPUMEHEHUS TCOPUH OO0, YNCISHHBIX
METOJ 0B, METOJIOB BBICIIIEM MATEMATUKHU K pacyeTy
XUMHYECKON TEXHUKHU;

— BO3MO’KHOCTH ITPUMEHEHHSI COBPEMEHHOTO
POTrpaMMHOT0 00eCTIeUeHUS ISl CO3JaHusl MOJIelien
Pa3JIMYHBIX MPOLIECCOB U allapaToB.

YMeTs:
—MPUMEHSITh MEXKAUCUUIUIMHAPHBINA MOIXO0/ K aHATU3Y U
PEIICHUIO TOCTABJICHHBIX 33/1a4;




—IHPUMCHATb HMCIOIIUECS 3HAHUS ITPHU BBIMTOJIHCHUH
pacucTOB;

—COCTAaBJLITh AJITOPUTMBI 1 MCTOAUKHU paCuUCTOB
Pa3JINYHbIX aIlllapaTOB, IPUMCHSICMBIX B XUMHYECKOU
IMPOMBIIIJICHHOCTH.

Branets:
—HaBbIKAMH PEIICHUS KOHKPETHBIX TEXHOJIOTUUYECKHUX
3aja4;

—HAaBbIKAMH IIPAKTHYCCKUX PACUYCTOB IIPU UCCICIOBAHNHN
pPCaIbHBIX XUMHUUYCCKUX ITPOLCCCOB.

TeMmaTH4ueckKoe coacpKaHn e ITNCIUIIIINHBI (yqeﬁﬂoro Kypca)

Paznean,
MOJYJIb

Moapasnen, Tema

Monyinb 1. | Paznenennie HeomHOpomHBIX cucreM. Kiaccupukammss

'mapomexanudeckne XapaKTEePUCTHKA HEOTHOPOIHBIX CUCTEM.

TIPOIIECCHI Ocaxnenne. 3aKOHOMEPHOCTH TIpollecca U amlapaTrypHoe
odopmIieHue.
OunpTpoBaHre. 3aKOHOMEPHOCTH TIIPOLIECCa W allapaTypHOe
odopmiieHue.
Lentpudyruposanue. 3aKOHOMEPHOCTH nporiecca "
anmnaparypHoe opopMIeHHE.
l'a3ogmHaMuKa B3BEHICHHOTO CJOS. 3aKOHOMEPHOCTH TIpoliecca
U anmnaparypHoe oopMIIeHHE.

Monyinb 2. TenoBele | OcHOBHBIE CIIOCOOBI IIEpEIAUN TEIUIA.

IPOLIECCHI HarpeBanue, oxuaxaeHue. 3aKOHOMEPHOCTH THpolecca M|
amnmapaTrypHoe oopmieHue.
Hcnapenne, KoHIeHcalus. 3aKOHOMEPHOCTH Tpolecca M|

anmapaTrypHoe oopmieHHeE.
BrimapuBanue. 3akOHOMEPHOCTH TIpoIlecca U almapaTypHoe
odopmIieHue.

Monyns 3. MaccooOMeHHBIE
IPOLIECCHI

AOGcopOrus.

Ileperonka u pekTudUKaLus.
OKCTparupoBaHue.
AncopOuus.

Cymixa.

MemOpaHHOe pa3JieneHue.
Kpucramnmzanus.

O0mas Tpy10eMKOCTh TUCHUILINHBI (YyueOHoro kypca)— 3 3ET.




4. Crpykrypa u coaep:xkaHve AUCHUIUIMHBI (y4eOHOoro kypca) Illpoumecchl W _anmaparbl XHUMHYECKHMX M
He d)T eXMMHYECKHX NPeANpH SATHIA (HaMeHOBaHUE TUCLUILIHHEI (Y4eOHOro Kypca))

Cemectp uzyuenus 1

Pazpeu, Iloapasaen, Tema Buasbl yueOHoi#i padoThl Heo0xoanmble Dopmbl Pexkome
MOYJIb KonrakrHas pa6ora CamocTosiTebHast MAaTepHATbHO- TeKyLIEro HIyeMa
(B yacax) padorta TeXHHYEeCKHe KOHTPOJIs A
BCEro @opmbl NPOBEIEHUS JeKIHUI, hopmpbl pecypcsl (HanMeHoBa JuTepa
5 J1a60PaTOPHbIX, IPAKTHYECKHX OpraHu3auu HHe TYpa
E g w & gy| 3AHATHIL, METOXBI 00yUEHHS, % €aMOCTOATebHOI OLIEHOYHOTO Ne)
’E g g ZZ&| peaausylomue NpuMeHsieMyIo E paGoThI cpeacTBa)
g - E = £%| 06pazoBaTeJbHYI0 TEXHOIOTHIO | =
Moayas Jlexmma Ne 1. 4 Jlexumd ¢ 3eMeHTaMu MynbTumenuitH [1-
1. Paznenenne HEOTHOPOAHBIX JIUCKYCCHUH, C bI€ CPEJICTBA: 5]
FI/II[pOMeX CHUCTEM. KﬂaCCI/I(I)I/IKaI_[I/IH u HUCIIOJIB30BAHUEM IIPOCKTOP,
aHMYECKH | XapaKTepUCTUKa TEXHOJIOTHI pa3BUTHSA JKpaH,
€ HCOAHOPOAHBIX CUCTCM. KPpHUTHYECKOI'O HepCOHaHBHBIﬁ
IMpONLECChI Oca)KI[eHI/Ie. MBIIIJICHUA. KOMIIBIOTEP.

3aKOHOMEPHOCTH IIpoliecca U
anmapaTrypHoe oopmiIeHHE.
OunbTpOBaHHUE.
3aKOHOMEPHOCTH Tpoliecca U
anmnaparypHoe opopmIeHHE.
HenTpudyruponanue.
3aKOHOMEPHOCTH IIpoliecca U
amnmapaTrypHoe oopmieHue.
I'azomHamMuKa B3BEIIEHHOTO
CJ10s1. 3aKOHOMEPHOCTH
IpolLecca U amnmapaTrypHoe
odopmIieHHE.

IIpakTHyeckoe 3ansATHE No 4 [IpakTrueckoe 2 | Hogroroska | Pazmarounsiit OTtueTr [1-




1. Pacuer HeoOXoquMOii 3aHATHE oTyeTa 1o MaTepua, 10 5]
JUIMHBI IIECKOJIOBKH. C UCII0JIb30BAHNEM IIPAaKTUYECKO | MIEPCOHAIBHBIM | PAKTUY
TEXHOJIOTHH MY 3aHATHIO. | KOMIIBIOTED, ECKOMY
TPAAUITHOHHOT'O JOCTYII K CETH 3aHSATHIO
06yuenns, c «HTepHeTY. Ne 1.
0o0CcyXaeHuEM
pe3ynbTaToB
JIESITEIbHOCTH.
IMpakTuyeckoe 3ansiTre Ne [IpakTryeckoe IloaroroBka | Pa3maTo4Hbii OtueTr [1-
2. Pacuer mapameTpoB 3aHATHC 0oT4eTa I10 marepual, o 5]
OTCTOMHMKA /715 pa3/ieTIeHUs C HCTIOJIb30BaHMEM IPAKTUYECKO | IEPCOHANbHBIA | MPAaKTUY
BOJIHOM CYCIICH3UH. TCXHOJIOTMH My 3aHATHIO. | KOMIIBIOTED, ECKOMY
TPal1IILOHHOTO JIOCTYI K CETH 3aHSTHIO
o0Oy4eHus, ¢
«HTepHEeTY. No 2.
o0cyxaeHueEM
pe3yJIbTaToB
JIeSITEJIbHOCTH.
IIpakTHyeckoe 3ansaTHE Ne [IpakTrueckoe [ToxroroBka | Pazmarounsiit Otuer [1-
3. Pacuer momHoOCTH, 3aHATHE oT4eTa 1o Marepua, o 5]
notpelsieMoil eHTpudyroi C MCIOJIb30BaHUEM NPaKTUYECKO | MEPCOHANBHBIM | MPaKTUY
tuma AT, AOT. TEXHOJOTHH MY 3aHSITHIO. | KOMIBIOTED, €CKOMY
TPaZuLIHOHHOT O JIOCTYII K CETH 3aHATHIO
o0OydeHus, ¢ «UHTepHeT. Ne 3.
o0cyxaeHneM
pe3yJbTaToB
JIESITEIBHOCTH.
Moayas | Jlekuus Ne 2. Jlexuus ¢ anmeMeHTaMu MynbsTume it [1-
2. OcHOBHBIE CTIOCOOBI JTCKYCCHH, C b€ Cpe/CTBA: 5]
TeruioBble | mepenauu Terua. HCIIOJIb30BaHHUEM MIPOEKTOD,
npoueccel | HarpeBanue, oxnaxaeHue. TEXHOJIOTHI pa3BUTHSA 9KpaH,
3aKOHOMEPHOCTH TpoIiecca U KPUTHYECKOTO MEepCOHAIbHBIN
anmaparypHoe opopMIICHHE. MBIILIEHHUS. KOMIIBIOTEP.

Hcnapenue, KoHIEHCAUA.
3aKOHOMEPHOCTH Ipoliecca U




anmapaTtypHoe o(hopMIICHHE.
Beinapusanue.
3aKOHOMEPHOCTH TIporiecca U
anmaparypHoe opopmIIeHHE.

IIpakTuyeckoe 3ansiTne Ne [IpakTuueckoe [TogroroBka | Paznarounslii Ortuer [1-
4. Pacuet He0OX0UMOI 3aHATHE oT4YeTa Mo Marepuall, o 5]
MOBEPXHOCTHU TEIIOOOMEHA U C UCMOJIb30BaHHEM MPAKTUYECKO | MEPCOHANbHBIA | MPAKTUY
pacxoza BOJbI IIpU TEXHOJIOTUHI MY 3aHSTHIO. | KOMIIBIOTED, €CKOMY
MPSIMOTOKE U MPOTUBOTOKE. TPaAULILOHHOTO JIOCTYT K CeTH 3aHSTHIO
o0yueHus, ¢ «HTepHeT. Ne 4.
o0cyxxaeHueM
pe3yJIbTaTOB
JIESITEIIbHOCTH.
IIpakTuyeckoe 3ansTHe Ne IIpakTrueckoe [TogroroBka | Pazmarounsii Otuer [1-
S. 3aHATHE oTyeTa 1o MaTepual, 1o 5]
Pacuer HE00X0 MO C UCMOJIb30BaHUEM MPaKTUYECKO | MEPCOHANbHBIA | MPAaKTUY
MIOBEPXHOCTHU TEMJI000MEHA U TE€XHOJIOTUH My 3aHATHIO. | KOMIIBIOTED, €CKOMY
TF€OMETPUUYECKUX  pa3MepoB TpPaZULIHOHHOTO JIOCTYI K CETH 3aHSTHIO
OJIHOXOZ0BOT'O o0yueHus, ¢ «HHTepHeT”. Ne s.
KOXKyXOTpyO4aToro 00CyXIeHUEM
TEII000OMEHHHUKA. pE3yJIBTaTOB
JIESITEJIbHOCTH.
IIpakTuyeckoe 3ansitue Ne [IpakTrueckoe [ToaroroBka | Pazmarounsiit Otuer [1-
6. 3aHATHE oTYera 1o MaTepHal, 1o 5]
Pacuer pacxona rperomerocs C MCIOJIb30BAaHUEM MPAKTUYECKO | MEPCOHAIBHBIN | MPaKTUY
napa B BBIMTApHBIX TEXHOJIOTUHI MY 3aHSTHIO. | KOMIIBIOTED, €CKOMY
yCTaHOBKaX. TpaZuLIHOHHOTO JIOCTYI K CETH 3aHSATHIO
00y4eHwus1, ¢ «HTEepHETY. No 6.
o0cyxaeHneM
pe3yJIbTaTOB
JIESITEIBHOCTH.
Monayas | Jlekus Ne 3. Jlexuus ¢ anmemMeHTaMu MynbTUMeIUITH [1-
3. A6copOrus. [leperonka u JICKYCCHH, C b€ CPECTBA! 5]




Maccoo6 | pektuduxarus. UCIIOJIb30BaHUEM MIPOEKTOP,
MEHHBIC DKCTparupoBaHHe. TEXHOJIOTHI pa3BUTHUS JKpaH,
npoueccel | AncopOrus. Cyika. KPUTHYECKOTO MePCOHAIBHBII
MemOpanHoOe pa3ieneHue. MBIILICHHUS. KOMITBIOTED.
Kpucrannmzanus.
IIpakTuyeckoe 3ansaTHe Ne 4 [IpakTrueckoe 4 | IlogroroBka | Pazmarounsiii Otuer [1-
7. 3aHATHE oT4eTa o Marepual, o 5]
Pacuer uncna Tapenok u C UCIOJIb30BAaHUEM MPAKTHYECKO | MEPCOHANBHBIA | MPAKTHY
BBICOTHI PEKTU(DUKAIIMOHHOM TEXHOJIOTUHI MY 3aHSTHIO. | KOMIIBIOTED, €CKOMY
KOJIOHHBI HETIPEPHIBHOTO TPaIUIIUOHHOTO JOCTYII K CETH 3aHATHUIO
JecTBUS. o0Oy4eHus, ¢ «UHTEpHeTY. Ne 7.
00CcyXaeHuEM
pe3ynbTaToB
JIeSATETLHOCTH.
[ToaroroBka K 9K3aMeHy 3
6
Hroro: 108 26 74
34

5. Kputepun u HOpMbI TEKylIero KOHTPOJISI U POMEKYTOYHOM aTTeCTAlIUH

DopMbl YcioBus gomnycka Kputepun 1 HOpMBI OLIEHKH
TEKYLIEro
KOHTPOJIA
Otuer no | [IpencraBnenne orueros OT4er Mo MPaKTUUYECKOMY 3aHSATHIO BBIIIOJIHEH B MOJHOM O0bEME B
[IPAKTUYECKUM | 11O NPaKTHIECKUM | o | COOTBEICTBHE  C TpeOOBaHUSIMHU, YKa3aHHbIMU B  y4eOHO-
3aHATUAM. 3aHATUAM B DJIEKTPOHHOM MeToauyeckoM mnocobun. CTyAeHT OTBe4YaeT Ha JBa 3aJaHHBIX
BUJC B COOTBETCTBUU C BOIIPOCA MO TEME NPAKTUYECKOr0 3aHATHUSL.
TpeOOBaHUSIMH, «HE OTr4yer 1O NPAKTUYECKOMY 3aHATHIO BKIro4gaeT MeHee 50 % or
yKa3aHHBIMU B | 3a4TeHO» | TpedyeMoro o0bemMa MM OTCYTCTBYET, WJIM IPU HAIUYUU OTYETA

9




MCTOAUYCCKUX YKA3aHUAX

CTYACHT HC OTBCYACT HM Ha OAWH BOIIPOC II0O TCMC BBLIIIOJHCHHOI'O

K padore. 3AHSTHS.
dopma npoBeneHus | Y CIOBUS AOIyCKa Kpurepuu 1 HOpMBI OLIEHKH
IIPOMEKYTOUYHOU
aTTECTalNN
Dk3aMeH (yCTHO) Hamnune «3aureno» OTBeT Ha JBa TEOPETUYECKUX BONPOCA, CTYIAEHT B
1o pe3yapTaram «OTIIIHON MOJIHOM O00BEME BIAJeCT MaTepHaloM M OTBEYaeT Ha
TEKYIIETO KOHTPOJIS. OIMH  JIONIOJHUTEIBHBIA BOIPOC C IIOHUMAHHEM,
IIPUBOJUT NIPUMEPHI.
OTBeT Ha JBa TEOPETUYECKHX BOIPOCA, CTYJIEHT B
NOJIHOM OOBEME BIAJACET MaTepuanoM, OTBET Ha
«Xopomo» TEOPETUYECKUM  MaTepual OJHOTO M3  BOIIPOCOB

HK3aMEHAIMOHHOTO OMJIeTa HEMOJHBIM, HE OTBEYAaeT Ha
JIOTIOJIHUTEJIbHBIN BONIPOC, IPUBOJIUT IPUMEPHI.

«YJIOBJ'ICTBOPI/ITCJ'IBHO»

OTBeT Ha TEOPETUYECKUN MATEPUAII T1I0 OJHOMY U3 ABYX
TEOPETUYECKUX  BOINPOCOB  TOJIHBIMA, OTBETHl Ha
JIONIOJIHUTENBHBIE ~ BONPOCHL [0  TEOPETUYECKOMY
AK3aMEHAIMOHHOMY MaTepuaily OusieTa JOJKHBI OBbITh
OJIN3KMMH K TEOPHUHU.

«HeynoBieTBOpUTEIBHO

He oTBeuaeT HM Ha OJMH W3 TEOPETUYCCKUX BOIPOCOB,
HE MOXXET OTBETUTh HHM Ha OJHH JIOTIOJHUTCIIbHBIH
BOTIPOC.

10




6. Kputepun 1 HOPMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paGoTs! (ITPOEKTHI) y4eOHBIM IJTAHOM HE MPEIYCMOTPEHBI

/. IlpuMepHasi TeMAaTHKa MUCbMEHHBIX PadoT (KypcoBbIX, pedeparToB,

KOHTPOJILHBIX, paCYeTHO-TPpa(huuecKux u ap.)

[TuceMenHbIe PabOTHI yU€OHBIM TUIAHOM HE MPEAYCMOTPEHBI

8. Bonpochl K 3K3aMeHy

Ne Bomnpocer

/1

1 Knaccuduxaiys 0CHOBHBIX XMMHKO-TEXHOJIOTHYECKUX MPOIECCOB.

2 MatepuaibHblii, SHepreTuueckuii OanaHchl. [loHsATHE IBMXKYIIEH CHIIBL
DuU3NYECKOE U MATEMAaTHYECKOE MOJEINPOBAHUE.

3 ['eomeTpuueckoe mnoaodue ammapatoB (cucteM). [logobue dusznueckux
BennurH. Bpemennoe nogoodue. [logobue HayaabHBIX IPAaHUYHBIX YCIOBUM.

4 Knaccudukanus HeOZHOPOIHBIX CHCTEM.

5 OOmast knaccupukanus TUIPOMEXaHUYECKUX MPOLEccOB. MarepHalbHbIN
OayraHC TPOIIECCOB pa3CICHUSI.

6 OcaxJeHue 1noJ AeCTBUEM CUJIbI TshKECTH. [IpruMeHsemble annapaThl.

7 OcaxaeHue 107 JACHCTBHEM IIeHTpoOekHOM cuibl. [IpumeHsembie
anmaparsbl.

8 OcaxaeHne mnoa JEUCTBUEM DJJIEKTpUYecKoro moiid. IIpumensemsbie
anraparsbl.

9 OunbTpOBaHUE. dusnyeckas CYLIHOCTb npoiecca. OcHOBHBIE
KUHETUYECKUE YpaBHEHUS (PUIBTPOBAHUS.

10 | Buasl GunsTpoB.

11 | Mokpas o4ucTKa ra3zon

12 | [lepememmuBanue B kuakod cpene. OOmacte npumeHeHus. CrocoObl
NepeMEeIINBAHUS.

13 | Tunbl Mmexanndyeckux Memayiok. Cxema rmojaoopa MemaoK.

14 | IlceBmooxu»eHue TBEPAOTO  3EPHUCTOTO  MaTepuana. Duzndeckas
CYIIHOCTH nponecca. O61acTb NPUMEHEHHUS.

15 | OOmias xapakTepuCTUKa TEIUIOBBIX mporieccoB. OCHOBHBIE ypaBHEHUS
Terionepeaayu (ypaBHEHUE MepeHoca Teria).

16 | TemmmonpoBoaHOCTh. 3aK0H Dyphe.

17 | TemmnoBoe m3nydyenue. 3akon Ctedana-bonapivana. 3akon Kupxroda.

18 | KonBekTuBHbIN TermnoooMeH. 3akoH HeioToHa. B yem pasnuia teninootaadu
npyu CBOOOJHOM JIBMDKEHHHM KUAKOCTH TMPU BBIHYXIACHHOM JIBUXKEHUU
HKUIKOCTH.

19 | Buabl TenaooOMEHHBIX aIlmapaToB.
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Harpesanue. Buapl Harpesa

21 | Oxmaxnenue. Buanl oxiaxaeHus

22 | Kongencaiusi. OCHOBHBIE 3aKOHOMEPHOCTH MpoIecca

23 | BemapuBanue. OCHOBHBIE 3aKOHOMEPHOCTH TIpoliecca W ammapaTypHOe
odopmieHne

24 | ®usnyeckas CyIHOCTh Maccornepenadn. Buabl MacCOOOMEHHBIX MPOIIECCOB.
[loHsATHE «PAaBHOBECHEY.

25 | Pabouas JuHUA mOpolecca Maccolepeiaud, €€ pacloyioKEHUe II0
OTHOUIIEHUIO K PABHOBECHOM JIMHUM B PA3JIMYHBIX BUJIAX MACCONEpeIayu.

26 | YpaBHeHue paboueil JIMHMM Maccornepenaud. Bcerma nm paGouast JuHMS
npsimas (KpuBasi)?

27 | OABmxymias cuia Macconepenadu. Kakum o6pa3om oHa BIMSET Ha CKOPOCTh
nporiecca. B ammaparax «uaealbHOTO BBITECHEHUS» WM «HACATBLHOTO
CMEMICHUSD) BBIIIE ABUKYINAS CHJIA U TIOUYeMY?

28 | AbcopOmms, ee (yHKIMA, CymIHOCTh. PaBHOBecHass W pabodas JTUHHS.
JHecopOiusi.

29 | Anmaparbl s npoBefeHusi mpoiecca abcopOuuu. [IpemmymiectBa u
HEJIOCTATKHU Ka)KJ0T0 THUIIA aliapara.

30 | Ilytu u criocoObl MOBBIIIIEHUSI CKOPOCTH U TTOJIHOTHI a0COPOIIUH.

31 | Pextudukanusa. Ee npuHIunuagbHblie OTIMYUS OT MPOCTOM IEPETOHKHU.
OCHOBHBIC TONYIICHUS, PUHATHIC JIJIS1 YIIPOIIICHHS PACUETOB.

32 | AnarpamMMsbl 11 peaJIbHBIX CMECEU IPU MEPETOHKE, MOHATUE «a3€0TPOITHON
TOYKUY. DJIErMOBOE YHUCIIO U €T0 BIUSHUE Ha MPOIECC pa3AeIICHHUS.

33 | PaGouas nuHUS pekTUdUKAITUY.

34 | OcHOBHBIE THUIIBI  PEKTU(MUKAIMOHHBIX  KOJIOHH. Jlednermarop w
xonoauibHUK. K ammapatam «ujeanbHOr0 BBITECHEHUS» WIIH «UACATBHOTO
CMEIIIEHUs» OTHOCATCS PEKTHU(UKAIIMOHHBIE KOJOHHBI? OOBSCHUTE OTBET.

35 | Okcrpakius, ee (pusnyeckasi CylmHOCTh U 00J1aCTh MPUMEHEHUSI.

36 | TpeyronpHas nauarpamma. I[louemy mporiecc SKCTpaKIUU OTOOpakaeTcs
MMEHHO TPEYroJbHOW AUarpaMMoil M KakuM oOpa3oM IO 3TOM JAuarpaMmme
MO’KHO CYAMTh O CAMOM IPOIIECCE U €ro MOKa3aTelsX.

37 | KpuBas paBHOBecuss Ha TpPEYroJbHOM IuarpamMme, JTUHUU pa30aBICHUS U
XOPJIbI PABHOBECHSI.

38 | IlpyHIMOMaIbHBIE CXEMbI MPOIECCa 3KCTPAKIUU C OTOOpaKEHHMEM HX Ha
TPEYroJIbHOM JuarpaMmme.

39 | AnnaparypHoe odopmiieHne Tmporiecca 3KcTpakiuu. [lokazaTh B Kakux
ClIyJasX MPUMEHSETCS TOT WIM WHOM ammapar.

40 | Kpucrammzarusi. OCHOBHBIC TIOHATHS, TpapUUecKue 3aBUCUMOCTH.

41 | Kpucramnuzanua. PasHoBugHOCTH — mpolecca. AmnmapaTel  JJis  €ro
OCYIIIECTBIICHUSI.

42 | Ancop6iusi. OCHOBHBIC TIOHATHS U 00JIACTh TPUMEHEHUS.

43 | IlceBao0XnKEHHUE TBEPIOTO 3€PHUCTOTO MaTEpHAIIA.

44 | ITpyHIMOUATBHBIE CXEMBI aJCOPOLMOHHBIX IPOLIECCOB.

45 | Cymka. duzmyeckas CymHOCTh M o0yiacTh npuMmeHeHus. PaBHoBecue B

nponeccax CymKH.
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46 | Buasl cymiku. OCHOBHBIE JUArpaMMBl.

47 | AunapatypHoe 0(hOpMIIEHHE MPOIIECCOB CYIIKH.

48 | IIpoueccbl MEMOpPAaHHOTO pa3/eieHUs] CMECEH.

49 | Kunernka mTpoIeCCOB MEMOpAHHOTO pasleieHust cmeced. Bnmsaue
pa3InyHbIX (haKTOPOB HA MPOIECC PA3ACICHHUS.

50 | Anmapatbl AJi1 MEMOPAHHOTO pa3/esIeHUs] CMECEH.

51 | UckycctBenHoe — oxyaxaeHue.  Kommpeccuonubsie,  abCOpOIMOHHEIE,
MIAPOIKEKTOPHBIC XOJOAMIILHBIC MAITMHBI

52 | UckyccTBeHHOE oxnaxaeHue. [ myOokoe oxmaxkaeHue. [[UKIIbI BBICOKOTO,
CPEIHETr0 ¥ HU3KOTO JIaBJICHHSI.

9. MoHI OLEHOYHBIX CPEeACTB JJsi TPOBEJeHUs] TNPOMEKYTOYHOM
arrecTaluu 00y4aloUUXCcH M0 JUCHUIINHE
9.1. ITacnopT (poHIA OLIEHOYHBIX CPEICTB

Kon
Ne Kountpoampyembie pa3aenl KOHTPOJIMPYeMOii HaumenoBanue
n/n (TeMbl) TUCHUILIHHBI KOMIIETeHIIUH OLIEHOYHOI0 CPeJACTBA
(UJ1M ee 4acTH)
1 Monyns 1. OIIK - 3 OTyeThl 0 TPaAKTUYECKUM
['upoMexaHnueckne mpoLecchl IK - 2,3 3aHATHSIM 1 — 3 B
9JIEKTPOHHOM BUJIE
2 | Monyns 2. OK- 8 OT4eThl 10 NPaKTUYECKUM
TennoBsie poIeCcChl [IK -2,3 3aHATHSIM 4 — 6 B
9JIEKTPOHHOM BUJIE
3 | Moayns 3. OIIK - 3 OTt4er o NpakTUYECKOMY
MaccooOMeHHbIE TPOIIECChI IK - 2,3 3aHATHIO 7 B DJIEKTPOHHOM
BUJIC

9.2. TumnoBble KOHTPOJIbHbIE 3aJaHHsi WJIM HHbIE MAaTepHAJbI,
HeoOXoAuMBbIe /I OLEHKHM 3HAHMHA, YMEHHH, HABBIKOB M (MJIM) ONbITA
AeSITeJIbHOCTH, XAPAKTEePU3YyWINUX 3Tanbl (POPMHUPOBAHUSA KOMIIETCHIUN B
npouecce 0CBOeHHsI 00pa3oBaTeJILHOM MPOrPaMMbI

9.2.1. TunoBble 3aJaHKsl AJI51 NIPAKTHYECKUX 3AHATHI

IpakTnueckoe 3ansitue Ne 1. PacueT HeoOX0AuMOM JTHHBI IIECKOJIOBKH.

Henab paldoThl: 3aKpenuTh 3HAHUSA NO THAPOMEXAHMYECKUM IPOLECCAM,
npUOOpPECTH MPAKTUUYECKUE HABBIKM pacdyeTa HEOOXOJUMOW JJIMHBI MECKOJIOBKU
JUISL OCaXKIEHUS IIPUMECEN MUHEPAIIBHOIO U OPTAHUYECKOTO IPOUCXOKICHMUS.

IIpyHANJIEKHOCTH: TIEPCOHAJIBHBIM KOMIIBIOTEp C JOCTYIIOM K CETH
Hutepuer, I10 Microsoft Office, pazgarounslii MmaTepuan.

AJITOPUTM BbINOJIHEHUS 3aJaHUS

1. A3yunTh NEKIIMOHHBIA U pa3IaTOYHbIA MaTEepHUall.

2. BBINOMHUTB 3a1aHKE 0 MPEIOKEHHOMY BapuaHTy (Tadmuipl 1, 2):

2.1. Omnpenenuth HEOOXOAMMYIO JUJIMHY TIE€CKOJOBKHM IIMPUHONH D s
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OCaXJEHUSI U3 TMPOMBIIUICHHBIX CTOKOB IMPUMECE  MHUHEpPaIbHOTO U
OpraHUYeCKOTO MPOUCXOXKACHUSA, €CIM B HEM ocBeTyigeTcss V CTOYHBIX BOJ, MX
Temreparypa {, MHHMMaJIbHBIA pa3Mep yJaBIMBacMbIX dYacThll O, IJIOTHOCTH
gacTull p,. CKOpPOCTh JBW)XEHHS CTOKOB B II€CKOJIOBKE .. JleHCTBUTEIBHYIO
CKOPOCTb OCQXJICHUS MIPUHATH BJBOE€ MEHBIIIE TEOPETUUCCKOM.

2.2. OnucaTh METOIbI THTEHCU(PUKAITUN OCAKICHUS.

3. CdhopmupoBaTh U MPEIOCTaBUTh OTYET MO IPAKTUUYECKOMY 3aHSATHUIO.
BrITTOTHEHHOE MPAKTUYECKOEe 3aHATHE JOJKHO OBITh 0OPMIICHO B 3JICKTPOHHOM
Bue (¢ pacmupenueM *.doc/docx).

Tabmuna 1 — 3nauenns V, b u o,

No
BapHaHTa

V-10%, M/c 10| 1.4 | 18122 |26 30| 34| 38/ 40| 44

h-1072, m 30 35 40 45 50 55 60 65 70 75

D, M/C 1 1,1 1,2 1,3 (14 | 1,5 | 16| L7 |18 |19

Tabmuna 2 — 3Havenus t, d u p;

Ne 0 1 2 3 4 5 6 7 8 9
BapHaHTa
L oC 2 | 14 16| 18] 20| 22| 24 | 26 | 28 | 30
d-10°, m 75 72 70 65 60 55 50 45 40 | 35
1l
o /1133 v | 1ss | 160 | 212 | 180 | 175 | 170 | 223 | 235 | 270 | 190

Kpurepum ouenkmu:

«3aYTE€HO» — OTYET MO MPAKTUYECKOMY 3aHSATHUIO BBIIIOJIHEH B IOJHOM
o0beMe B COOTBETCTBHE C TPEOOBAHMUSIMH, YKA3aHHBIMU B y4€OHO-METOJIMYECKOM
nocobun. CTyJeHT OTBEYAEeT Ha JiBa 3aJaHHBIX BOIPOCA MO TEME MPAKTHUYECKOTO
3aHATHUA.

«HE 3a4TEHO» — OTYET 10 NPAKTUYECKOMY 3aHATUIO BKItoyaeT meHee 50 %
oT Tpebyemoro o0bemMa WM OTCYTCTBYET, WM NPU HATMYUHU OTYETa CTYICHT HE
OTBEYAET HU HA OJUH BOIIPOC MO TEME BBIIIOJIHEHHOTO 3aHATHS.

IIpakTnueckoe 3ansatHe Ne 4. PacueT HE0OXOIWMOW IOBEPXHOCTU
TEMJI000MEHa U PacXo0/ia BOJBI IPU MPSIMOTOKE U MPOTHUBOTOKE.
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Heanb padoThl: 3aKpenuTh 3HAHUS MO TEIUIOBBIM IpoIieccaM, MPHOOPECTH
MPaKTUYECKUE HAaBBIKM pacyeTa HEOOXOJIMMOM MOBEPXHOCTH TEIIoOOMeHa U
pacxojia BOAbI MPH NPSIMOTOKE U MTPOTUBOTOKE.

IIpuHaa/IeKHOCTH: TEPCOHATIBHBIM KOMIIBIOTEP C JIOCTYIIOM K CETH
Unrepner, [10O Microsoft Office, pa3narounsiit MmaTepuall.

AJITOPUTM BbINIOJIHEHUS 32/1aHUS .

1. M3yunTh JEKIIMOHHBIA U pa3IaTOYHbIA MaTEepHUall.

2. BBITIOTHUTH 3a/1aHKE 110 TIPETIOKCHHOMY BapuaHTy (Tabnuma 3):

2.1. B anmapate TpeOyeTcst OXJIaauTh OT TeMITepaTyphl t, 10 TeMriepaTypsl i,
XKHUIKOCTh MaccoBbIM pacxonoM G ¢ Ttermioémkocthio C. HavanbHast TemiepaTtypa
oxJlaxaarome Boabl t;, ynenbHas TemoéMKocTh Boabl C, = 4190 Jhx/(xr-K).
Koaddunment termnonepenauu K.

2.2. OnpenenuTs HEOOXOUMYIO TTOBEPXHOCTh TEIUIOOOMEHA U PacXOJ BOJIBI
IpHU MPSIMOTOKE U MTPOTUBOTOKE.

2.3. OnucaTh CXeMbl JBUKEHUS TEIJIOHOCUTENICH U ONpEAeICHUE CPETHETO
TEMIIEpaTypHOTO Hamopa.

3. ChopmupoBath 1 MPEAOCTABUTH OTYET MO MPAKTUYECKOMY 3aHSITHIO.

BrlnoniHeHHOE MPaKTHUYECKOE 3aHATHE JODKHO OBbITh  O0GOPMIIEHO B
3JIEKTPOHHOM BHjIe (¢ pacuupenuem *.doc/docx).

Tabmuua 3 — 3Ha4eHus BEIUYNH

No
BApHaHTa 0 1 2 3 4 5 6 7 8 9
t,,C 100 | 95 | 90 | 85 80 05 77 88 02 97
t..'C 60 55 | 50 | 45 43 57 41 46 53 62

G-10 2, kr/u 80 8 | 9 | 95 | 100 | 105 | 110 | 115 | 120 | 125

C-10%
T/ (K 27 | 28 | 29 | 30 | 31 32 33 34 35 36
t,,°C 12 | 15| 18 | 20 | 22 25 11 13 16 19
K107 25 | 26 | 27 | 28 | 29 30 31 32 33 34
Bt/(m*-K)

Kpurepum ouenkmu:

«3aYTE€HO» — OTYET IO IPAKTUYECKOMY 3aHATHIO BBIIOJIHEH B IIOJHOM
o0beMe B COOTBETCTBUE C TPEOOBAHUSIMH, YKa3aHHBIMU B Y4eOHO-METOIUYECKOM
nocobun. CTyJeHT OTBEYAeT Ha JiBa 3aJaHHBIX BOIMPOCA MO TEME MPAKTHUECKOTO
3aHATHUA.
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«HEC 3a4YTCHO» — OTYCT 11O INPAKTHUUYCCKOMY 3aHATUIO BKIHOYACT MCHCC 50 %
oT Tpe6yeMor0 o0beMa Wi OTCYTCTBYCT, WJIN IIPH HAJIMYUU OTUCTA CTYIACHT HC
OTBCYACT HU Ha OAWH BOIIPOC II0 TCMC BBIIIOJIHCHHOI'O 3aHATHA.

IIpakTnueckoe 3anaTme Ne 7. Pacuer uumcna Tapenok W BBICOTHI
PEKTU(PUKALMOHHOMN KOJIOHHBI HEPEPBIBHOTO JIEHCTBHUS.

Hean pabGoTbl: 3aKpenuTh 3HAHHUS [0 MacCOOOMEHHBIM IIpolleccam,
OpUOOPECTH TPAKTUYECKHME HaBBIKM pacueTa 4Yucjia TapelioK W BBICOTHI
PEKTU(PUKALMOHHON KOJOHHBI HEMPEPHIBHOTO JEHUCTBUS ISl Pa3eieHUs] CMeCcU
METHJIOBBIM CIIUPT — BOJA.

IIpuHaN/Ie:KHOCTH: TIEPCOHATBLHBIA KOMIIBIOTEp C JIOCTYIIOM K CETH
Unrepner, [10O Microsoft Office, pa3narounsiit MaTepual.

AJITOPUTM BbITIOJTHEHUS 32/1aHUS

1. I3y4nTh NTEKIMOHHBIA U pa3AaTOYHbIA MaTepUall.

2. BBINOMHUTH 331aHKE 10 MTPEIIOKEHHOMY BapHaHTy (TaOmuibl 4, 5):

2.1. OnpenenuTs YUCIO TAPETIOK M BHICOTY PEKTU(HUKAIIMOHHONW KOJOHHBI
HEIPEPHIBHOTO JCUCTBUS JIsi pa3AesieHus Moj aTMOC(HEpPHBIM JaBICHUEM CMECH
METWJIOBBIA CIUPT — Boja. MaccoBasi 10Js HUBKOKHISIIETO KOMIIOHEHTa B
HCXOJHOU CMECU Xf, B TUCTHIUIATE — Xy, B KyOOBOM ocTtatke — x,. KIIJ[ Tapenok
INPUHATH PaBHBIM — 77, KO3(ppuuumeHT n3oniTka daermel — f. Paccrosnue mexay
tapeskamu paBHo h. KooHHa 060rpeBaeTcst MIyXyuM MapoM.

2.2. Haueptuth cxemy peKTU(PUKAIUOHHON YCTAaHOBKA HEMPEPHIBHOTO
JIEUCTBUS, OMUCATh MPUHIIUIT PA0OTHI U CYIIHOCTH MPOIIECCa, MPOUCXOIAIIETO Ha
KQKJI0M Tapeske peKTU(DUKAITMOHHON KOJIOHHBI.

3. ChopmupoBaTh U MPEIOCTABUTH OTYET IO MPAKTUIECKOMY 3aHSTHIO.

BbIlONHEHHOE MPAaKTUYECKOE 3aHATHE JOHKHO OBbITh O(QOPMIIEHO B
9JIEKTPOHHOM BHjIE (¢ pacimmpenuem *.doc/docx).

Tabsuua 4 — 3HaueHus BEJIMYUH f U 7]

Ne ol 12113 als]6] 7| 8]0
BapHaHTa

B 12| 13 | 14 |15 | 16| 1.7 | 18] 14 | 15 | 1.6

7102 50 | 55 | 60 | 651 70 | 75 | 50 | 55 | 60 | 75

Tabmnuma 5 — 3HaueHus BEIUYUH Xg, X4, Xw, N

Ne ol 1213|456 7] s8] o9
BapHaHTa
% 2% | 27 | 28 | 29 | 20 | 21 | 22 | 23 | 24 | 25
e % 70 | 73 | 75 | 80 | 60 | 63 | 65 | 68 | 70 | 74
. % 1.0 | 11|12 ] 13 |14 15| 1.6 ] 1.7 ] 1.8 | 1.9
A 107 23 | 25 | 28 | 27 | 30 | 31 | 34 | 25 | 27 | 30
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Kpurepuu ouenkmu:

«3aYTEHO» — OTYET II0 IPAKTUYECKOMY 3aHATHUIO BBIIIOJHEH B IIOJHOM
00bEME B COOTBETCTBUE C TPEOOBAHUSAMH, YKa3aHHBIMU B Y4€OHO-METOAMYECKOM
nocobun. CTyJEHT OTBEYAET Ha JiBa 3aJaHHBIX BOIPOCA MO TEME MPAKTHYECKOTrO
3aHATUA.

«HE 3a4TCHO» — OTYET I10 IPAKTUYECKOMY 3aHATUIO BKIouaeT meHee 50 %
oT Tpebyemoro o0bemMa WM OTCYTCTBYET, WM NPU HATMYUHU OTYETa CTYICHT HE
OTBEYAET HU HA OJUH BOIIPOC MO TEME BBIIIOJIHEHHOTO 3aHTHS.

10. OoOpa3zoBaTebHbIE TEXHOJOIMH M MeETOAMYECKHE YKAa3aHUA 110
OCBOCHUIO TMCHHUILIMHBI (Y4eOHOT 0 Kypca)

[Tpu peanuzanuu yueOHOTO Kypca AUCIUIUIMHBI UCTIOJIB3YIOTCS TEXHOJIOTHN
TPAIUIIMOHHOTO OOyYEeHHS, BKJIIOUAOIIME JICKIMM M TPAKTHUYECKHUE 3aHSATHS,
KOTOpBIC MpEeIoaraloT MOCJIEIOBATEILHOE W3JI0KCHUE MaTepuasa
npenojaBaresnieM. JIEKus ¢ 2JIEMEHTaMU JUCKYCCUM, C HCIOJb30BaHUEM
TEXHOJIOTUH Pa3BUTUS KPUTHUYECKOTO MbIuieHUs. [IpakTudeckue 3aHsATHS — C
00CYXIeHHEM pe3yJIbTaTOB JCSITEILHOCTH.

11. VY4yeOHO-MeTOoau4yeckoe ¢  uUHPOpMAUMOHHOE olecnevyeHHe
AUCHUILUTAHBI (Y4e0HOT0 Kypca)

11.1. O6s13aTesnbHasA JuTEpaTypa

No bubnuorpaduueckoe onucanue Tun (yuebnuk, yaeObnoe | Komudectso B
n/m nocobwue, yueOHO- oubnuoreke
METOIMYECKOE mocooue,

IPaKTUKYM, Jp.)

1. | Makapenkos /I. A. YuebHoe nmocobue 9BC
[Ipoueccsl u annaparsl XUMUYECKUX "ZNANIUM.
TEXHOJIOTUH [ DJIEKTPOHHBIN pecypc] : cCoM"

OCHOBHBIE TIPOIIECCHI 1 000PYA0BaHHE
MIPOU3BOJICTBA TUTMEHTOB, CYCIICH3UN 1
MACT B JIAKOKPACOYHOU MPOAYKITUH :
yuae0. mocobue / JI. A. Makapenkos, B.
. Hazapos, E. A. bapunckuii. - MockBa
: UIHOPA-M, 2016. - 211 c. : un. -
(Briciiee obpazoBanue. bakanaBpuar). -
ISBN 978-5-16-011431-6.

2. | Jlykanun A. B. YueOHoe nmocobue SbC
[Ipoueccsl u anmapatsl "ZNANIUM.
OMOTEXHOJIOTMYECKON OYHUCTKU CTOYHBIX COM"

BOJI [ DNEKTpOHHBIN pecypc] : yueo.
nocobue / A. B. Jlykanus. - Mockaa :
MH®PA-M, 2017. - 242 c. : um. -
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(Briciiee obpazoBanue. bakanaBpuar). -
ISBN 978-5-16-011332-6.

AxmenbsiHoBa P. A.

Xumuyeckasi TEXHOJIOTUs TepepadoTKu
ra30BOT0 CBHIPbs [ DJIEKTPOHHBIN pecypc]
: [Ipon3BOACTBO MOHOMEPOB U3
ra3o0BOro ChIpbA : yuel. mocodue / P. A.
AxmenpsHoBa, A. I'. JInakyMoBuY ;
Kazanckuii Hail. ucciaen. TeXHOJ. YH-T. -
Kazans : KHUTY, 2015. - 180 c. : nm. -
ISBN 978-5-7882-1704-8.

Yy4eOHOE 11ocooue

OBC
"IPRbooks"

Atmanckux U. H.

Xumuueckasi TEXHOJIOTUs
[DnexTpoHHBIHN pecypc] : yued.-MeTo.
nocoomne / . H. Armanckux, C. C.
HoxpuHn, A. P. Illapadpytnunos ; Ypau.
dbenepan. yu-t ; [mox oour. pea. C. C.
Hoxpuna]. - EkatepunOypr : YpdV,
2015. - 120 c. - ISBN 978-5-7996-1603-
8.

VYueOHoe mocobdue

OBC
"IPRbooks"

Anekcees ['.B.

UucneHHble METOIbI TIPH
MOJICIMPOBAHUU TEXHOJIOTUYECKUX
MaIuH U 000pyA0BaHUs [ IIEKTPOHHBIN
pecypc] : yueb. mocobue Jijis CTYACHTOB
BTy30B / I'. B. Anekcees [u ap.]. -
Caparos : By3zoBckoe oOpa3oBaHue,
2014. - 203 c. : un. - (Beicmiee
oOpaszoBaHue).

VYueOHOoe rmocodue

OBC
"IPRbooks"

11.2. [JonoJiHMTeIbHAS JIATEpPATypa

BH/1€0TIOCOOHST U JIP.)

e (oun Hayunoit oudamorexku TI'Y:

U yuyeOHbIe MaTepuajabl (ayamo-,

No bubnunorpaduueckoe onvucanue Tun (yuebnuk, yaebnoe | KomudectBo
n/m nocobue, yueoHo- B
MeTOoIMYecKoe mocodue, | OuOIUOTEKE
MPaKTUKYM, ayIH0-,
BHJICOTIOCOOUS U JIp.)
6. | KouerypoBa E. A. YuebHoe nocodue ObC
Teopust 1 METOIBI ONITUMHU3AIIAN "IPRbooks"

[DnexTpoHHBIHN pecypc] : yueb. mocodbue
/ E. A. Koueryposa ; Tomckuii
MOJINTEXHUYECKUN YHUBEPCUTET. -
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Ne
/o

bubnuorpaduueckoe onucanue

Tun (yueOHUK, yueOHOE
nocobue, yaeOHo-
METOAMYECKOE TIoco0ue,
MPAKTUKYM, ayIn0-,
BHJICONIOCOOUS U . )

KonnuectBo
B
ouodmoreke

Tomck : TITY, 2013. - 133 c. - ISBN
978-5-4387-0237-5.

boukapes B. B.

OnTuMu3zanus XuMUKO-
TEXHOJIOTUYECKUX MPOLIECCOB
[DnekTpoHHBIHN pecypc] : yueb. mocobue
/ B. B. boukapes ; ToMmckuit
MOJUTEXHUYECKUM YHUBEPCUTET. -
Tomck : TITY, 2014. - 263 c.

Yy4eOHOE 11ocooue

9BC
"IPRbooks"

OOmrast XuMHUYecKasi TEXHOJIOTHS :
OCHOBHBIC KOHIICTIIIUN MPOSKTUPOBAHUS
XUMHUKO-TEXHOJOTHIECKUX CUCTEM :
yueOHuk aiist By30B / . M. Ky3HenoBa
[1 np.] ; mox pen. X. O. XapiaaMnuiu. -
N3n. 2-e, nmepepad. - Cankr-IleTepOypr :
Jlans, 2014. - 380 c. : un. - bubnuorp. B
KOHIIE TJI. - YKazarens: ¢. 372-379. -
ISBN 978-5-8114-1479-6 . 772-80.

VYueOuuk

ObC
".]_IaHB"

3akreiim A. TO.

OO01rast XuMHU4YecKasi TEXHOJIOTHS
[DneKkTpoHHBIN pecypc] : BBEJCHUE B
MOJICIUPOBAHUE XUMHKO-TEXHOJI.
MPOIIECCOB : yueO. mocooue aJist
CTYJEHTOB By30B, 00y4. IO
HarpaBJICHUSAM " XUM. TeXHOIOrus" u
"Marepuanosenenue” / A. FO. 3akreiim.
- 3-e u3., nepepad. u jo1. - Mockaa :
Jloroc, 2014. - 304 c. : un. - (HoBas
yHHBepcuTeTckas oubmamnoreka). - ISBN
978-5-98704-497-1.

YueOHOoe rmocodue

DOBC
"IPRbooks"

10.

Cemakuna O. K.

MarmuHsI 1 anmapaTsl JUTsl epepadoTKH
MUHEPAIBHOTO ChIPbSI [ DIEKTPOHHBIN
pecypc] : yueb. mocobue / O. K.
CemaxkuHa, /[. A. ['opaymiko ; Tomckuit
MOJINTEXHUYCCKUN YHUBEPCUTET. -
Tomck : TITY, 2014. - 90 c. - ISBN 978-
5-4387-0359-4,

YuebHoe rmocodoue

9BC
"IPRbooks"
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apyrue GOoHIbL:

No bubnuorpaduueckoe onucanue Tun (yueOHuk, yueOHOE Mecro
n/n nocobue, yueOHo- XpaHEHUS
MeToAnYecKoe mocooue, | (METoaMIecK
IIPaKTUKYM, ay10-, uii KaObuHeT
BUJICOTIOCOOUS U . ) Kadeapsl,
TOPOJICKHUE
O6ubIMoTeKU
u 1p.)
11. | Yapuxkos, 1O0.B. VYyebOHoe mocodue METOINYEC
[Ipouieccel u anmaparTbl XUMUYECKUX U KU
HE(PTEXUMUYECKHUX MPEANPUATHH KaOuHeT
ANEKTpOHHOE yueOHoe nocodue / 10.B. Kadeapol
Yapukos, — TonssitTa : U3a-Bo TI'Y, (2JIEKTpOHH
2018. / onTryeckuii THUCK. bl pecypc)
COI'JTACOBAHO
Jupexrop Hay4yHOI OMONIHOTEKN A.M.AcaeBa
(noonucy) (U.0. Pamunus)
« _» 2017r.
MII

11.3. IlepeyeHb pecypcoB HH(GOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOM
cetu «HTEpHET»

http://thescipub.com/journals/ajeas  —  peyenzupyemviti  sicypuan
AmericanJournalofEngineeringandAppliedSciences — nyoauxyem
pe3yabmamol UCCAe008AHUL 8 0DJIACU UHICEHEPHBIX HAVK (NPUKIAOHAS
qbu3ul<a u I/lleKJla()Hail mamemamurka, aemomamusayusl u ynpaejieHue,
XUMUYeCKaslk mMexHOJI02Uusd, KOMNbIOmepHas mMeXHUKA, qubopmamuKy,
UHOIICeHepHble OaHHble U pa3pabomkKa NpocpPaAMMHO20 o0becnevenus,
IKoIo2udecKa UHJICEHEPUAL, JJIEKMPONEeXHUKA, NPOMbIUUTIEHHAA
UHIICEHEPUA, qu)OpMCZI/ﬁ/lOHHble mexHoJlocuu u qubopMamuKa,
MamepuaﬂoeedeHue, usmepernue u mempojocusd, MaAuUHOCnMpoerue,
MeOuyuHckas — uzuka,  IHepeemuka, 00pabomKka - CUCHANO8 U
MENEKOMMYHUKAYUU.

http://rsta.royalsocietypublishing.org/ — JHCYPHAT
PhilosophicalTransactions A npedocmasnsiem c80600ubIll Odocmyn K
HAYYHBIM — NYOIUKAYUAM — NO  CHeOVIOWUM — MeMAM.  UHIICeHepHble,
pusuueckue, mamemamuyeckue HAyKu.

http://www.kir].ee/engineering — mexcOyHapoOHblil HAYYHBIL HCYPHATL
TheEstonianJournalofEngineering, nyonuKosasuiuil HAYYHO-
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http://thescipub.com/journals/ajeas
http://rsta.royalsocietypublishing.org/
http://www.kirj.ee/engineering

uccnedosamenvckue cmamou ¢ 1995 no 2014 2e., npeocmasnsarowjue
unmepec Ol WUPOKO20 CNEKMPA UHIHCEHEPHLIX CHeYUaIbHOCMell,
8LINYCKANCA NPU NOOOEPIHCKE DCMOHCKOU AKAOeMUU HAYK.

11.4. IlepeyeHb NPOrpPaMMHOI0 0OecneYeHust

Ne HaumenoBanue I1O Koanuect PexBU3UTHI 10r0OBOpa
n/n BO (nara, Homep, CPOK
JUIEH3NH JAeicTBHS)

1. Office Standart 1398 - Office Standart (JJorosop Ne
690 ot 19.05.2015r., cpok
NeicTBUA - 0eccpouHo;
Jlorosop No 727 oT
20.07.2016r., cpok neucTBus —
06eccpoUHo).

2. Windows 1398 - Windows ([loroBop Ne 690
oT 19.05.2015r., CpOK
JEHCTBUS - OECCPOYHO).

11.5. Onucanue mMaTepHaIbHO-TEXHHYECKOH

0a3bl, HEOOXOAMMOM /JIsl

OCyIIeCTBJIEHHsI 00pa30BaTEJILHOI0 MpoLecca Mo AMCIUIVIMHE (MOILYJII0)

n/n

HaumeHnoBanue
000py10BAHHBIX YUeOHBIX
Ka0UHeTOB, JabopaTopuii,

MacTepCKHUX U JIp. 00bEeKTOB
AJIS1 IPOBeIeHUsl
NMPAKTHYECKUX U

Ja00paTOPHBIX 3aHATHH

IlepeyeHb OCHOBHOTO
00opynoBaHust

DakTHyecKnii
ajpec y4eOHbIX
KaOUHETOB,
Jaboparopui,
MAaCTepPCKHUX M Jp.

Ilnomanm, m°

KoJuunuecTBo

MOCaJ0YHBIX
MecT

Jlab6opatopus "IIporeccs
U anmapaThl 3allUThI
OKpY>Karoten cpeas”.
YyeOHast aynutopus Ass
MPOBEJICHUS 3aHATUN
CEMHHApPCKOI0 THUIA.
VYyeOHnast aynutopus Ass
KypCOBOTO
IPOEKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
pabor).

YyeOHast ayuTopus s
MIPOBEICHHUS TPYIIIIOBBIX U
WHVBUIYaIbHBIX
KOHCYJIbTAIIUI

VYueOHast ayuTOpus 1ist
MPOBEJICHUS 3aHATUN
TEKYILEro KOHTPOJIS U
MIPOMEKYTOUHOU
aTTECTALUU.

(A-409)

Crounbl ydeHHuecKue
TPEXMECTHBIE
(MOHOOJI0K)
MOHOOJIOKH
JIBYXMECTHBIE, CTOJ
IPernoIaBaTeIbCKuil,
CTYIN
IPernoIaBaTeIbCKUil,
JIOCKa ayAUTOpHAs
(menoBas), kadeapa

N
o

445020,
Camapckas o011.,
r. TonpsTTH, yII.
benopycckas
16B, mo3umus 1o
TII Ne 24

o
LS
~

KomneroTepHblil

KJ1accC.

Ctoubl YYEHUUECKHE,

445020 84,8 |16
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Ne
n/n

HaumenoBanue
000py10BAHHBIX Y4eOHBIX
Ka0nHeToB, 1adopaTopuii,

MAaCTepPCKHUX U Ip. 00beKTOB
AJI51 IPOBe/leHUsl
NPAKTHYECKUX U

J1a00pATOPHBIX 3aHATHI

IlepeyeHb 0OCHOBHOTO
00opynoBaHust

DakTHYeCKUil
aapec y4eOHbIX
Ka0MHeTOoB,
JabopaTtopui,

MaCTePCKUX H Ap.

Ilnomanm, m°

KoanuecTBo

MMoCa0YHbIX
MeCcT

ITomemenue IS
CaMOCTOSITENIbHOW paboTBhI.
YueOHast ayautopus s
IPOBE/ICHUS 3aHATHH
CEMHUHAapPCKOI0 THUIA.
VYuebHasg ayauropus Ui
KypCOBOTO
IPOEKTHUPOBAHUS
(BBITIOJIHEHUS
pabor). YueOHas
ayuTopus JUISt
IPOBEIEHUS TPYIIOBBIX U
WH/IUBUyaJIbHBIX
KOHCYJIbTALIUH.
ayJIuTopUs
MPOBENECHUS 3aHATUN
TEKyLIEro  KOHTPOJS U
IIPOMEKYTOUYHON

aTTeCcTalnuu.
(T-401)

KYPCOBBIX

VyebOHas
TS

CTYJIbsSI YYEHUYECKHUE,
IIK ¢ BBIX0OIOM B CETh
WNHurepuer

Camapckas 001.
r. TonpsTTH, Y.
benopycckasi,

14, mo TII Ne 48

VYuebHast aynautopusi s
IPOBEACHUS 3aHATUN
JIEKIIMOHHOT' O TUIA.
VYuebHast ayauropus A
MPOBENECHUS 3aHATUN
CEMHHAapPCKOI0 THUIA.
VYuebHast aynautopust s
KYpPCOBOT'O
MIPOEKTUPOBAHUS
(BBITIOJIHEHUS
pabor). YyeOHnas
ayuTopus TUISE
IIPOBEJEHUS T'PYNIOBBIX U
VHIUBUAYAJIbHBIX
KOHCYJIbTALIUM.
ayuTopus
IIPOBEACHUS 3aHATUN
TEKYIIero KOHTPOJs U
IIPOMEKYTOUHON
aTTeCTalUU.

(A-419)

KYPCOBBIX

VYyeOHas
TUTS

Cronbl  yd4eHHUECKHE
TPEXMECTHBIE
(MOHOOJI0K)

MOHOOJIOKH
JIByXMECTHBIE, CTOJ
Iperno/iaBaTeIbCKuil,
CTYIN
Iperno/iaBaTeIbCKuil,
JI0CKa ayauTOpHAs
(menoBas), kadeapa

445020
Camapckas o0J1.
r. TonpsTTH, yII.

benopycckas,
14, mo TII Ne 18

62,10

66
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