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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Hesab: noBbllleHHMEe KBaIU(GUKAMK IyT€M COBEPLICHCTBOBAaHMS Yy ciyllaTesnen
npoeCCUOHATBHBIX KOMIIETEHIIUH, HEOOXOIUMBIX JUIsl MPO(ECCHOHANTBHON NEATENLHOCTH 1O
OpraHu3alK BOJHO-XMMUYECKUX PEKUMOB, B 00JIaCTH BOJOMOATOTOBKM U TYpPOMHHBIX Maceln
Ha TEIUIOBBIX MIEKTPOCTAHLMIX U KOTEIbHBIX.

IIporpamma cocTaBjieHa B COOTBETCTBHU:

- ¢ @enepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTENIbHBIM CTAHJAPTOM  BBICHIETO
oOpa3oBaHusi 1Mo HampaBieHuto moaroroBku 13.03.01 TerutosHepreTrka MW TETUIOTEXHUKA,
YTBEP)KJICHHBIM ITpuKa3oM MuHoOpHayku oT 28.02.2018 r. Ne 14322.03.2018 r. Ne 50480.

- ¢ Ipodeccuonanbupiv  crapmaprom  20.017 «PaGOTHHK 1O XHUMHYECKOH
BOJIONOJITOTOBKE KOTJIOB», YTBEPKIAEHHbIM mpukazoM Muntpyaa 24.12.2015 r. Ne 1130s,
3apeructpupoBanHbiM B Muntocte Poccuu 28.01.2016 r. Ne 40843, ypoBeHns kBanudukanuu 3.

®opma peanuzanum: oOydeHHE C NMPUMEHEHHWEM JUCTAHIMOHHBIX 00pPa30BaTEIBHBIX
TEXHOJIOTHH.

®opma 00yueHusi: OYHasl.

Pexum 3ansaTHii:

Pacniucanue 3aHATHII 1[0 JIONOJHUTENBHOM 00pa30BaTENIbHON MpPOrpaMMe MOXKET
yCTaHABIIMBAThHCS B 3aBUCUMOCTU OT Habopa B rpymnmbl. KoHKpeTHbIE AaThl TPOBEACHUS 3aHATUN
YKa3bIBalOTCA B JOIOBOPE Ha OKa3aHUE 00pa30BaTeNbHBIX yCIyr. JlaHHbIE paciucaHus XpaHsTCs
B DJIGKTPOHHOHM cHCTEME ydeTa XojAa peanusauuu mnporpammbl. [Ipu mobom rpaduke 3aHsITUN
ydueOHasi Harpy3ka ycTaHaBliuBaeTcs He Oosiee 40 yacoB B HEACNIO, BKIIOYAas BCE BUIBI
ayJAMTOPHON U BHEAyIUTOPHOH (CaMOCTOATENbHOI) yueOHOM paboThl CITyIIaTes.

TpeGoBannss K YPOBHIO NOATOTOBKH CJYINATeJsl, HeOOXOAUMMBIEC [Jisi OCBOCHUS
NPOrpamMMBbl: JIMIIA, KEIAIOIINE OCBOUTH JOMOJHUTENIbHYIO MPO(PECCHOHAIBHYIO MPOTPaMMY,
JIOJKHBI UMETh BbIciiee 00pa3oBaHUe.

BoigaBaemblii AOKYMEHT: IIpU YCIICHITHOM MNPOXOXIACHUU ITPOTrpaMMBbI U CJ1a4e HTOTOBOM
aTTECTAllUU BBIAACTCA YAOCTOBCPCHUC O MMOBBIIICHUN KBaJ'H/I(l)I/IKaIII/II/I YCTaAaHOBJICHHOI'O 06pa3ua.

Cpok 1eiicTBUSI MTOTOBBIX IOKYMEHTOB

Cpok 1eHCTBHSI HTOTOBBIX JIOKYMEHTOB pErjaMEeHTUPYETCs Ha OCHOBE IpaBUII 1O paboTe
C TEpPCOHAIOM B cdepe NesITeIbHOCTH JaHHOM IPOTrpaMMbl, YCTaHABIMBAETCS Ha OCHOBE
COJIep KaHus IPOTPaMMBI U COCTABIISAET (B Toax): 5.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu

B pesynbrare OCBOCHHUS JOMOJHUTEIBHONW 00pa3oBaTENbHONW MPOTPaMMBI CIYIIATENh
JOJDKEH 00J1a/1aTh KOMITeTeHIUAME (Tad. 1).

Taonuua 1

KoMmneTeHTHOCTHO-OpUEHTHPOBAHHBIE TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHUS IPOTPAMMBI

Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
OIIK-3: Cnocoben 3HaTh:
MIPUMEHSATD - HOPMATHBHBIC MPABOBBIC JOKYMEHTHI B OOJACTH KOHTPOJIS
COOTBETCTBYIOIINI KaueCTBA TEINIOHOCHUTEJIS;

(u3HKO-MaTeMaTHYECKUN
arnmapar, MeTO/bl aHAJIN32a
U MOJICJTUPOBAHHUS,
TEOPETHYECKOTO U
AKCIEPUMEHTATIBHOTO
UCCIIeI0BAHMS TIPU
peIICHUH
npodeCcCHOHATIBHBIX 3a1a4

- OCHOBHBIE MTPUHLUIIBI PA0OOTHI HHTETPHUPOBAHHBIX MEMOPAHHBIX
YCTaHOBOK BOZAOIIOAIOTOBKH Y OYUCTKH CTOYHBIX BOJ;

- 001acTM NpPUMEHEHUs, OCOOEHHOCTM U  OrpaHUYEHUs
MeMOpPAaHHBIX TEXHOJIOI'MH BOJIOTIOATOTOBKY U OUUCTKH CTOKOB;

- TUIIOBBIE METOAMKHU IIPOBEJICHUs UCIBITAHUN BEICHUS BOJIHO-
XUMHUYECKOTO PEXKUMA C UCIOJIb30BAHUEM CTAHIAPTHBIX CPEICTB
aBTOMAaTU3allMyd  IMPOCKTUPOBAaHUS B  COOTBETCTBUM  C
TEXHUYECKUM 3aJaHUEM.

VYMeTh:

- OLICHUTHh MEPCHEKTUBBI MPUMEHEHHS PA3IUYHBIX TEXHOJIOTUN
IJIg 3a7ad  BOJOIIOATOTOBKM M OYHMCTKH CTOKOB Ha TOC,
PYKOBOJICTBYSICh HCXOJHBIMH JIaHHBIMU;

- TNPUHUMATh KOHKPETHBIC TEXHOJIOTHYECKUE PEIICHUS TpH
MIPOCKTUPOBAHUH u JKCIUTyaTalluu WHTETPUPOBAHHBIX
MEMOpaHHBIX CUCTEM BOJIOIOATOTOBKH U OYUCTKU CTOYHBIX BOJ
na TOC;

- y4acTBOBATh B UCTIBITAHUSAX o0opyoBaHus,
NpeIHAa3HAYSeHHOTO JUIi  OpraHW3alMd  BOJHO-XUMHYECKUX
pexxumoB Ha TOC u ADC,;

- IPUHUMATh Y9acTHE B MOHTa)KHO-HAJIQJOYHBIX M PEMOHTHBIX
paboTax Ha OCHOBHOM U BCIIOMOTaTEeIbHOM OO0OpYAOBaHUU
yctaHoBok TOC u ADC mpu ycnoBuu mnpodeccHuoHaATHHOM
aJlanTalumy;

- TOJICP)KUBATh ONTHMAIBHBIE BOJHO-XHMHYECKHE DPEKHMBI
npu skcmryatanuu ooopyaosanus TOC u ADC.




Bmaners:

- 0a30BBIMH HaBBIKAMH TEXHOJOTHYECKOTO pacyeTa CHUCTEM
BOJIOTIOJITOTOBKM M OYHCTKA CTOYHBIX BOJ C NIPUMEHEHUEM
MeMOpaHHBIX METOJIOB;

- ONBITOM  OMNpEACJICHHUS  NPUMEHUMOCTH  KOHKPETHOU
TEXHOJIOTMM OYUCTKM BOJABI K 3aJaHHBIM YCIOBHUSIM IIpU
npoexktupoBanuu TOC;

- ONBITOM pacyeTa W HCMOJIb30BAHMS IOKa3aTelie KadecTBa
BOJbl TMpPU TMPOEKTUPOBAHUM U OKCIUTyaTalldd YCTaHOBOK
BOJOITOJITOTOBKH M OYHUCTKH CTOYHBIX Bog Ha TOC;

- METOANKaMHn HCHLITaHI/Iﬁ, HaJlaAK1 n PEMOHTA
TEXHOJIOTUYECKOTO 000PYIOBaHHS B COOTBETCTBUHU C Tpoduiiem
paboTHI.

B pesynbrare ocBOeHUS MPOrpaMMbl CIYyIIATEb JOJDKEH ObITh CIOCOOEH peain30BhIBAThH
TpYyI0BbIe GYHKIIUU B COOTBETCTBHH C TPO(HECCUOHATLHBIM CTaHAApTOM (Tabi. 2).
YpoBeHb KBaTMUKAIIH 3.

Tabnwmna 2
[TpakTHKO-OpHEeHTHPOBaHHbBIE TPEOOBAHNUS K PE3YJIbTaTaM OCBOCHHS MPOTrPaMMBbl
TpynoBeie QyHKIINU TpebGoBaHus K pe3ynbTaTaM
20.017 «PabOTHUK 10 XMUMHAYECKOI BOIOIIOATOTOBKE KOTJIOBY
ITK-666/A/03.3/1 TpynoBeie neicTBUS:
CIOCOOEH OCYIIECTBIATh - [lox6Gop 1 MoAroTOBKa HEOOXOIUMBIX ISl PAOOTHI MaTEpPUATIOB,
MPOIIECCHI U MTPOLIETYPhI XHMUKATOB M KOMIIOHEHTOB, TIOCYABl JUISI TPUTOTOBJICHUS
BOJOOYHCTKH U HEOOXOIUMBIX PaCTBOPOB, HHBEHTAPS U MPUCTIOCOOICHU;
BOJOIOATOTOBKH, - KonTpons ypoBHs BObI B 0akax;
KOHTPOJb paObOTHI - OT60p mpoO mapa u ropsiueit BOABI B MpeTHA3HAYCHHYIO IS
o0opyI0oBaHUs U ATOTO TOCYAY U Tapy,
KOHTPOJIHO- - HcnelTanue KkadecTBa BOABI ISl IMAPOBBIX KOTJIOB WM

M3MEpUTENIbHBIX TPUOOPOB | 0OecliedeHrne UX HCIBITAHWM, PpEryJIUpOBKH U  TNPUHATHUS
HEOOXO/JUMBIX KOPPEKTUPYIOIIUX MEp, B TOM 4YHUCIE J100aBKH
XUMHUYECKHX PEareHToB g MNpOo(UIAKTUKU KOPpO3UU U
OIACHBIX OTJIOXKECHUH;

- IIpoBeneHne XMMHYECKMX aHAIU30B KOHJACHCATa, Mapa |
MIUTATEIIHOM BOJBI,

- llomnmepkka HSKOHOMHUYHOTO W HAJEXKHOIO  PEKHMA
XMMBOJIOOYMCTKH, [1€a3pallMOHHOIO y3Jla M BOJHOIO pexuma
HKCILTyaTallMy KOTI0Arperara;

- KoHTponb cobmrofeHusi yCTaHOBJIEHHBIX MapaMeTpoB paboThI
000py/I0BaHUs U HE IOMYIIEHUS OTCTYIUIEHUH OT HOPM;

- JlokyMeHTanbHOE 0(OpMIICHHE PE3YIHTaTOB OCMOTPA.




YMeHus:

- [Ipon3BOANTH XMMUYECKUE aHATM3BI TEXHOJIOTHYECKUX BOI;

- Pa3zbuparbcs B pe3ysbTatax MPOBEICHHBIX MPOO U aHAIN30B
BOJIBI 1 XMMHUYECKUX PAaCTBOPOB;

- Ha ocHoBanMuM aHamu3a Jenath BBIBOJABI O paboTe
00Opy/OBaHUs, NPEAYNpPEkNaTh HAPYIICHHE YCTAaHOBJICHHBIX
PEKUMOB U TTapaMeTpoB B paboTe;

- B ciryuae BbIABICHUSI HapyIIEHHH YCTAHOBICHHOTO PEXHMa H
napameTpoB paboThl 000PYI0BaHUSI CBOEBPEMEHHO COO0IATh 00
ITOM PYKOBOJICTBY.

3HaHUS:

- YCTpOWCTBO, KOHCTPYKTHBHBIE OCOOCHHOCTH M Ha3HA4YECHUE
y3JI0B 00CITY)KHBa€MOT0 000PYI0BaHMS;

- TexHonornveckas cxema BOJOIOJATOTOBKH, a TaKkke oOIiee
CoAEep)KaHUE TEIUIOBOM CXEMbI KOTEJIBHOM;

- Hasnauenwe, npuHIMD AEHCTBHS, XapaKTEPUCTHUKA BCEH
anmnapaTypbl XUMBOJIOOYUCTKH U XUMKOHTPOJIS;

- Ha3navenue, cBOICTBa MPUMEHSIEMBIX PEareHTOB;

- MHCTpYyKIMS 10 aHAIN3Y U HOPMBI KQueCTBa BOJIbI.

2.2. XapakTepuCTMKAa HOBOr0 BHJIa NPodecCHOHAIbHOH 1eAITeJLHOCTH, HOBOIl
KBAJIN(PUKATAN
He npenycmorpeno

3. CTPYKTYPA M COJAEPKAHUE TPOTPAMMBI (PABOYHE ITPOT PAMMEI
TUCHUILIMH (MOAYJIE)

3.1. TpynoeMKoCTbh NPOrpaMMbl

TpynoeMKOCTs IporpamMmbl BKJIXOYasi BCE BHJABl ayJIWTOPHOW W BHEAYAUTOPHOMN
(camocTosITENbHOI) pabOThI COCTABIISET:

- 2,2 3a4ETHBIX €IUHMIL,

80 ak. u.

CtpykTypa mporpamMmbl € yKa3aHHUEM HAaWMEHOBAaHHS JUCHMIUIMH (MOIyJeHd) W UX
TPYIOEMKOCTH Tpe/ICTaBlIeHa B Tab. 3.

VYueOHBI TUIAaH JIOMOJIHUTENbHONW 00pa30BaTebHONW MPOTPaMMBI  TPEJACTABICH B
MIPWIOKEHUE A., ABIIAIOIUNCSA HEOTHEMIIEMOMN YaCThIO IPOIPAMMBI.

Tabnuua 3
CTpyKTypa mporpaMMbl ¥ OPMBI aTTeCTAIUN

| Ne | HaumenoBanne | m| KonrakTHas pabora, aK. 4 | © | o | ®Dopma aTTecTanuu




JMCUUTUIAH
(Momymeit)

(Tecr,

TEKYIIUH KOHTPOJIb

(3aueT, 9K3aMeH, 3aluTa OTIYeTa

POMEKYTOYHAS aATTECTALIUS
0 CTaXXHPOBKE)

HUTOTOBaA aTTECTAllUsA

(MTOTOBBI

1 3a4€T, HTOTOBBIN

9K3aMeH, JOKIIA 10
pe3yabTaTaM CTaKUPOBKH,

HWTOTOBBINA ATTCCTAlMOHHBIN

JK3aMEH, UTOr0Bast

aTTeCTallMOHHAs paboTa)

2

| Bcero

O ayAUTOpHBIC 3aHATHS

o| DIEKTPOHHOE OOyHeHHe

~| o6yuenue ¢ JIOT

©0| KOHTPOJIb

11

[EEN

™| onpoc u mp.)
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[N
~

CoBpeMeHHEIE
CXEeMBI ITapOCHIIOBBIX
Y Napora3oBBIX
yctaHoBOK Ha TOC

1.1.

CoBpeMeHHBIE
CXEMBI MMapOCUJIOBBIX
U Mapora3oBbIX
yctanoBok Ha TOC

OTeuecTBEHHBIH U
3apy0OeHBIN OTBIT
sKcruryatauuu BXP

Her

2.1.

OTeuyecTBEHHBIN H
3apyOeIKHBIN OITBIT
skcruryatauuu BXP
MIAPOCHIIOBEIX U
MapOTa30BBIX
YCTaHOBOK U
poOIeMBI
opranuzauuu BXP
na TOC

OPO3UOHHO-
KOpPPO3UOHHBIE
nporeccel Ha [1T'Y

Her

3.1.

OPO3UOHHO-
KOPPO3UOHHBIE
npoueccel Ha [1T'Y

Cucremsl
XAMHIYIECKOTO
KOHTPOJIS U
YIpaBJICHUS
Ka4eCTBOM BOJIBI U
napa u 0COOEHHOCTH
HX IPOEKTUPOBAHUS
1 OKCILTyaTalu Ha
TOC

=

10

Her

4.1.

CucreMsl
XUMHUYECKOTO
KOHTPOJISI U
yIIpaBJICHUS
Ka4yeCcTBOM BOJbI U
mapa ¥ 0COOCHHOCTH
WX MPOCKTHUPOBAHUS

(BN

10




1 9KCIUTyaTaluy Ha
T3C

00630p COBpEMEHHBIX
TEXHOJIOTHH
IIOATOTOBKH
JI00aBOYHOM BOBI

[XY

10

Her

5.1

0030p COBPEMEHHBIX
TEXHOJIOIui
[IOJTOTOBKH
JI00aBOYHOM BOBI

[XY

10

MembpanHbIe
METOBI IIOANOTOBKH
JI00aBOYHOI BOJIBI
BITY

[

10

Her

6.1.

MemOpaHHBIE
METO/IbI TIOATOTOBKH
J1006aBOYHOH BOJIBI
BITV.
WHTerpupoBaHHbIe
MeMOpaHHBIC
TEXHOJIOTHH.
OcobeHHOCTH
CXEMHBIX PEIICHUN
JUIS yCTaHOBOK
IIOJITOTOBKH
J1006aBOYHOH BOJIBI
nry

=

10

OmBIT 3KCIUTyaTanu
coBpeMeHHbIX BITY

10

Her

7.1.

OnBIT 3KCIUTyaTalluu
coBpeMeHHbIX BITY

O RO

10

IloBermeHne
HaJIe)KHOCTHU
AKCILTyaTaI[UH
MacIJIOCUCTEM
TypOOYCTaHOBOK

0

18

10

Her

8.1.

TloBpIICHHE
HaIeKHOCTHU
SKCILTyaTaluu
MacJI0CHUCTEM
TypOOYCTaHOBOK

=

18

10

Hrorosas
aTTecTalus

HTtoroselii 3a4eT

HUTOIO:

o o

3.2. Conep:xaHue nporpamMmmsl (padoune NporpaMMbl TUCHMUILIAH (MOTYJI€i)

Copep:xanue TUCIUILIMH (MOAYJIEH) MpecTaBiIeHo B Tab. 4.




Tabnuua 4

ConeprkaHue TUCIUILTAH (MOTYJICH )

Ne HanmenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIAH (MOTYJICH)
1. | CoBpemeHHbIE CXEMbI IAPOCHIIOBBIX U IIAPOra30BbIX ycTaHOBOK Ha TOC
1.1. | CoBpeMeHHBIE CXEMBbI [TpoOnembl opranu3anuy BOJHO-XUMUYECKUX PEXKUMOB
[IapOCUJIOBBIX U NPUMEHHUTEIBHO K SHEProOJIOKaM ¢ IPSIMOTOYHBIMU U
I1apOra3oBbIX YCTAaHOBOK OapabaHHBIMM KOTJIaMU. BiusiHue opraHndeckux
Ha TOC COCIMHEHUH Ha pabOTy PHEPTETUUECKOT0 000PYIOBaHHUS.
[TocTynenne npuMecei U3 KUIAIENd BOAbl B HACHIIICHHBIN
nap. 3arpsi3HeHUE HACHIIEHHOT'O IIapa BCIIEICTBUE
KaresnbHoro ynoca. Crioco0sl yaineHus npuMecei u3
ocHoBHoro nukia TOC.
2. | OTeuecTBEeHHBIH U 3apy0eKHBII ONBIT SKCILTyaTanuu BXP
2.1. | OTeuecTBEHHBIH U [TpoGiieMbl Opranu3anyuy BOAHO-XUMUYECKUX PEKUMOB
3apyOeKHBIN OTBIT koTao0B-yTuian3aropos Ha TOC ¢ [II'Y. Dpo3unonHo-
skciuryatanuu BXP KOPPO3MOHHBIE IIPOLIECCH] HA I1APOra30BbIX YCTAHOBKAX.
[IapOCUJIOBBIX U IIpuMmeHeHne peareHTOB, UCIIOIb3YEMBIX Il YMEHBIICHUS
[1apora3oBbIX YCTAHOBOK U | KOJIMYECTBA OTJIOKEHUHN IPOAYKTOB KOPPO3HUH.
poOIeMBbl OpraHu3aluu
BXP na TOC
3. DpO3UOHHO-KOPPO3UOHHBIE poriecchl Ha [1I'Y
3.1. | Opo3uoHHO- BnusiHue TepMOIMHAMUYECKUX [TAPAMETPOB HA Pa3BUTHE
KOPPO3MOHHBIE MPOIIECCH | KOPPO3MOHHBIX MPOLIECCOB U 00pa30BaHUE OTIIOKEHUH.
Ha III'Y Crioco6bI pe1oTBpalleHus OTJIOKEHUH Ha IOBEPXHOCTSIX
HarpeBa. CriocoObl KOHCEPBALlUK KOTJIOB.
4. | CucreMbl XUMHUYECKOTO KOHTPOJIS M YIPABJICHUsI KAYeCTBOM BOJIbI U ITapa U 0COOEHHOCTH
UX NMPOEKTUPOBAHUS U dKcrryaranuu Ha TOC
4.1. | Cucrembl XUMHUYECKOTO Opranuzanys XMMHUYECKOT0 KOHTPOJIS BOJHO-XUMHUYECKOTO
KOHTPOJISI U yIIpaBIeHUS pEeXHMMa Ha TEIJIOBBIX 3JIEKTpOCTaHIUAX. TpeboBaHus K
Ka4yecTBOM BOJIBI M ITapa M | yCTpoiicTBaM 0TOOpa U MOATOTOBKU MPOObI BOJBI U Mapa.
0COOEHHOCTH UX Oco0OeHHOCTH FKCIUTyaTallii CUCTEM XUMHUYECKOTO
IIPOEKTUPOBAHUS U KOHTPOJISl Ha PAa3lIMYHBIX 3HEprooowsekTax. Mcnonp3oBanue
skcruryatanuu Ha TOC TEXHOJIOTUYECKHUX AJITOPUTMOB B CHCTEMaX XUMHUECKOIO
koHTposst Ha TOC.
5. 0O0630p COBpEMEHHBIX TEXHOJIOTUI TTOATOTOBKH JOOABOYHOM BOJIBI
5.1. | O630p cOBpeMEHHBIX [TpuHIMNHMATBHBIE TOAX0bI K TOTYYEHHUIO 100aBOYHOM
TEXHOJIOTHI MOJATOTOBKH BoJbl. KpaTkas ucropus pa3BUTHS TEXHOJIOTUNA
100aBOYHOI BOBI IPENOArOTOBKY, OCHOBHOW 00pabOTKU M (PUHUIIHOM
ouncTKU. DaKTOPHI, ONPEAETSIONINE HAIPABICHUS PA3BUTHA.
Hecrannaptasie pemenns no camwkennto TOC (ombIT
I'epmanum u CIIIA). Hopmer Vgb, EPRI, P® u np. O uem
0OBIYHO «3a0BIBAIOTY MOTPEOUTENU: XpPAaHEHHE U
pacripeiesieHue 00eCcCOIeHHOM BObI.
6. | MemOpaHHBIE METO/IbI TOATOTOBKH J100aBOUHON Bo bl BITY




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

6.1. | MeMOpaHHBIE METOIBI MeMOpaHHBIE TEXHOJIOTHH: MUKPO-, YIIBTpa-,
MOJIrOTOBKH JJOOABOYHOM HaHO(WIbTpaLus, OOPATHBIH OCMOC, «IIPSIMOI» OCMOC,
Bozbl BITY. MeMOpaHHas Jera3anus, 3JIeKTPOICHOHU3AIIHSI; OCHOBHbBIE
WuTerpupoBaHHbIe MOJIO’KEHUS, BOBMOKHOCTH, 0OJIACTH U TIPHHIIUITHI
MeMOpaHHbIE TEXHOJIOTUH. | IPUMEHEHHUS, TUTIOBBIE CXeMbl. [[pUHIIUIIBI CpPaBHEHHUS: a)
Oco0eHHOCTH CXEMHBIX PYJOHHBIX AJIEMEHTOB JIJIsl HAHO(DUITBTPALIUK U OOPaTHOTO
pelIeHui 1Ji1 yCTaHOBOK ocMoca, 0) MOJIOBOJIOKOHHBIX YIbTpadUIbTPALIMOHHBIX
MOATOTOBKH JJOOABOYHOM AJIEMEHTOB PA3IUMYHBIX MMPOU3BOAUTENCH. OTBIT IPUMEHEHUS
Bogibl [II'Y MeMOpaHHBIX TexHoJIoTHi B Poccun/mupe. OCHOBHBIC
METO/IbI ITPEIOTBPAICHUS OTI0KESHUHN HA TOBEPXHOCTH
PYJIOHHBIX MEMOpPAHHBIX AJIEMEHTOB B 0OpaTHOM OCMOCE U
HaHO(WIETpay. BO3MOKHOCTH COBPEMEHHBIX TEXHOJIOTHIMA
MPOTUBOTOYHON pereHepanuy HOHUTOB. CpaBHEHUE
MOHOOOMEHHBIX U MEMOPaHHBIX METOOB BOAOIIOJATOTOBKH.
HUMT u ux coyetanue ¢ HOHHBIM OOMEHOM: BO3MOKHOCTH,
JIOCTOMHCTBA M HEJOCTATKH, OMTUOOYHBIC TEXHUICCKHEC
pelieHus U IpoOIeMbl MPH SKCILTyaTalllu.
7. | OnbIT 3KCIUTyaTauu coBpeMeHHbIx BITY
7.1. | OnbIT 3KCITyaTaluu CxeMHbI€ pPelIeHHs] 1 OCHOBHBIE SKCILTyaTallMOHHbIE
coBpeMeHHBIX BITY nokazarenu. [IpoGieMbl mpu KCIUTyaTalllK, KaK CIeACTBHE
HEJOCTAaTKOB B MOJXOAaX K pa3pabOTKe M pean3aiuu
poekToB. CHUKEHHE HAarpy3KH Ha OKPYXKAIOIIYIO CPEey —
OJWH U3 NpUOPUTETOB coOBpeMeHHbIX BITY. TexHonorus un
o0opyaoBaHue A BUOPALIMOHHOTO MEMOPaHHOTO
paszieneHus: MPUHIUITBI, BO3SMOXXHOCTH, 00JIaCTH
MPUMEHEHUS
8. | IloBbllIeHre HAIEKHOCTH HKCILTyaTaIl[Mi MacJIOCUCTEM TypOOyCTaHOBOK
8.1. | IloBbimienne Hafe)KHOCTH | DUBUKO-XUMUYECKUE U IKCIITyaTaI[MOHHBIE CBOWCTBA

IKCILTyaTaIruu
MacCJIOCUCTEM
TypOOyCTaHOBOK

TypOMHHBIX Macea U METO/Ibl MX UCCIIeZIOBaHUs. THUIIBI Macel
JUIS TApOBBIX U Ta30BbIX TypOouH. Macna s [1I'Y u
0COOEHHOCTH X FKcIuTyaTanuu. Hedrsaubie TypOuHHBIE
macna Mapok Tr-22C, Tn-22b u Tn-30. CoBpeMeHHBIE
oTeuecTBeHHbIE U MexXayHapoaHbie HT /I mist TypOuHHBIX
macesn. OTedecTBeHHbIe He(TSIHbIE Macia A HY K]
anekTposHepreTuku. [Ipobiems! u 3amaun
UMIIOpTO3aMelleHus. TeHIeHIH B IIPOU3BOICTBE
He(TAHBIX Macell JAJisl HY>K]] JIEKTPOIHEPreTUKU

AHHOTanuu pabodux MporpamMm JTUCHUIUIMH (MOyJieil) MpeacTaBiIeHbl B MpuiiokeHuu b.

4. TIPAKTUYECKASA TIOAI'OTOBKA




Nudopmanus o0 TpakTHYECKOH TMOATOTOBKE B CTPYKTYpEe JIOIMOJHUTEIHHON
o0pa30BaTeNnbHOM MPOrpaMMBbl MpeCTaBlieHa B IpuiioxkeHue B.

B pamkax y4yeOHOro IuUIaHa JONOJIHUTENBHONM 0Opa3oBaTENbHOM  MPOTrpPaMMBbl
WCIIONB3YIOTCA TpPaJUIMOHHBIE O0pa30oBaTEIbHBIE TEXHOJIOTMHM, a TAaKXE HMHTEPAKTUBHBIC
TEXHOJIOTUH, MTPEeICTaBICHHbIE B Ta0. 5.

Tabmuua 5
XapakTeprucTuka 00pa3oBaTeIbHON TEXHOJIOTUU

HaumenoBanue \ KpaTkas xapakrepucrtuka

He npeodycmompeno

5. OHEHOYHBIE U METOJAUYECKHE MATEPUAJIBI J1JI51 KOHTPOJISL
OCBOEHMS PE3YJIBTATOB OBYUEHUA

5.1. Tekymuii KOHTPOJIb

TCKYHII/Iﬁ KOHTpOJ'II) HpOBOILI/ITCH B COOTBCTCTBHUH C XapaKTepI/ICTI/IKaMI/I KOHTpOJH)HI)IX
3aJIaHk| U nipeacTaBieH B Tabmuie 1 npumoxerus .

5.2. IlpomeskyTOUHAs aTTECTALMS

[IpomexyTouHas aTTecTalys Mo MporpaMMme MpoBoaUTCs B (hopme 3auera, IK3aMeHa UITU
OoT4ye€Ta O CTWKHPOBKE B COOTBETCTBMM C YYEOHBIM IUIAHOM. XAapaKTEPUCTHKA 3aJaHUN
npenacrasieHa B Tabnune 2 npunoxxenus I

5.3. UTorosas arrecrauus
HtoroBas arrecranus TO TMporpamme MpoBOAMTCS B (opMme umoeosoco 3auema.
XapakTepucTuka 3alanuil npescrasiieHa Tabnuie 3 mpuoxenus [

5.4. HezaBHCHMBIH KOHTPOJIb Ka4eCTBA 00y4eHH s
[lopsnox He3aBUCHMMOM OIIEHKM KauyecTBa JIOMOJIHUTEIbHOW  00pa3oBaTEIbHOMN
IIPOrpaMMBbI NIPEACTABIIEH B IPUIIOKEHUU [

6. OPTAHU3ALHUOHHO-NIEJAI'OI'HYECKHE YCJIOBUA U PECYPCHOE
OBECIIEYEHHE

6.1. YuyeOHo-MeTOoqMYecKOe U MHGOPMALMOHHOE o0ecneYeHue

a) tureparypa HTb MOU:

1. Boponos, B. H. Bogno-xumunueckue pexxumsl TOC u ADC : yyeGHOe mocobue Juist
BY30B IO CHEHUAIbHOCTSIM '"TexXHOnoruss BOAbl W TOIUIMBA Ha TEIUIOBBIX W ATOMHBIX
NeKTpuyecKkuXx craHuuax", "TemnoBsle anekTpuueckue cTaHIUH', "ATOMHBIE 2JIEKTPUUECKUE



craHiuuu U ycraHoBku" Hampabienuit 140100 "Temnosnepreruka" u 140400 "Texuuueckas
¢usuka" / B. H. Boponos, T. U. IlerpoBa . — M. : U3narensckuii tom MOU, 2009 . — 240 c. -
ISBN 978-5-383-00145-5 .

http://elib.mpei.ru/elib/view.php?id=4224;

2. Bopono, B. H. Xwumuko-texnonoruueckue pexumbl ADC ¢ BOJO-BOASHBIMHU
SHEPTeTUYECKUMHU PEaKTOpaMH : ydeOHoe mocoOue i BY30B Mo crenuanbHocTaM 140103
"TexHONOTHUS BOALI M TOIUIMBA Ha TEIIOBBIX M aToMHBIX cTaHiuax", 140101 "TemnsioBwlie
anektpudeckue cranmuu", 140404 "ATOMHBIE JJIEKTPUYECKHME CTAaHIMM M YCTAaHOBKHU"
nanpasienuit 140100 "Temnosuepreruka” u 140400 "Texuuueckas ¢usuka" / B. H. BopoHos,
b. M. Jlapun, B. A. Cenuna . — M. : U3parensckuii njom MOU, 2006 . — 390 c. - ISBN 5-903072-
21-6 .
http://elib.mpei.ru/elib/view.php?id=5301;

3. Erommna, O. B. Cuctembl XHUMHKO-TE€XHOJIOTHYECKOTO MOHUTOPHUHTa : Y4eOHOE
nocobue mo kypcam "Xumudeckuil KoHTposib TeroHocutenen”, "[IpuHnunsl 3¢dexTuBHOTO
YOpaBJICHUS TEXHOJOTMYECKUMHU MPOIECCaMU B TEIUIODHEPIeTHKE, TEIUIOTEXHUKE |
teriorexnonorusx" / O. B. Erommuna, Ham. uccnen. yu-t "MOHU" . — M. : U3a-Bo MOU, 2013 . —
48 c. - ISBN 978-5-7046-1401-2 .
http://elib.mpei.ru/elib/view.php?id=5006;

4. Kombuio, A. C. BogomoaroroBka B dHEpreTHKe : y4eOHOE MMOCOOMe JJIsi BY30B IO
crienranbHOCTAM "TersoBble 3iekTpuyeckue ctaHuuu" u "TexHosoruss BOAbl W TOIUIMBA Ha
TEIUIOBBIX M aTOMHBIX JJIEKTPHUYECKMX CcTaHiusax" Hampasienus "Temnosnepreruka' / A. C.
Kompunos, B. M. JlaBeirun, B. ®. OukoB . — 2-¢ u3a., crep . — M. : U3narensckuit nom MOU,
2006 . — 309 c. - ISBN 5-903072-45-3 .;

5. CeutuoB, A. A. Beenenue B memOpanHyto TexHojoruto / A. A. CButios . — M. :
HeJIu npunt, 2007 . — 208 c. - ISBN 978-5-943431-25-8 ;

6. TexHomorun MeMOpPaHHOTO pa3/eleHHs] B TMPOMBIIUIEHHON BOJOMOATOTOBKE / A. A.
[TanTenees, b. E. Psa6unkos, O. B. Xopyxwuii, u np. — M. : JleJIu wiroc, 2012 . — 429 c. - ISBN
978-5-905170-14-0 .;

7. XUMHUYECKHI KOHTPOJIb HA TETUIOBBIX M ATOMHBIX SJIEKTPOCTAHIUAX | YUEOHUK MJIs
BY30B 0 CIeNIMaTbHOCTH ""TeXHOIOTHS BOJBI M TOIUIMBA Ha TEIUIOBBIX AJeKTpocTaHiusax" / Pen.
O. 1. MaprteiHosa . — M. : Dneprus, 1980 . — 320 c..

6) muteparypa ObC u B/I;

He npedycmompeno

B) ucnoiab3zyembie JbC:

1. Undopmanmonno-crnpaBounas cucrema «Konexce/TexakcnepT»
Http:\\proinfosoft.ru; http://docs.cntd.ru/;

2. OBC Jlanb
https://e.lanbook.com/;

3. OBC "YHuBepcuteTckas OMOIMOTeKa OHIaiH"
http://biblioclub.ru/index.php?page=main_ub_red;

4. DnextponHas 6ubnuoreka MOU (36 MOU)
http://elib.mpei.ru/login.php.

6.2. KagpoBoe o0ecnieueHue



JUia  peanu3zauuy  JONOJHUTEIBHOW 00pa30BaTENIbHOM MpOrpamMmbl IPUBIIEKAOTCS
MPEnoIaBaTeNId U3 YKCJIa MITAaTHBIX Hay4dHO-Tegarorndeckux padotaukoB ®I'bOY BO «HUY
«MBOW» wu nuuma, npeacraBuTenu paborojareneil wiaM  o0beIMHEHMHA paboTomaTENei.
Nudopmanus o kaapoBoM o0OECHEUEHUU OMOIHUTEIBbHOM 00pa30BaTeIbHOM MPOTrpamMMbl
IIpeACTaBIICHa B IpWIOKeHUU /1.

CBenmeHuss O  pYKOBOAWTEJNE  JOMOJHUTEIBHOW  0Opa3oBaTENbHOM  MPOrPaMMBI
IIpesicTaBlIeHbl B Ipusoxenue E.

6.3. ®DuHaHCcOBOE o0€ecreuyeHue

IInam pacxomoB W  pacdyer OOOCHOBaHHMS CTOMMOCTH IO  JOIOJHHUTEIBHOU
o0pa3oBaTeNbHON MPOrpaMMe MPeICTaBICHBI B puiiokeHue XK.

duHAHCHPOBAHKME MPOrPAMMBI OCYIIECTBIISICTCS 32 CYCT JUYHBIX CPEJICTB CIIyIIATEICH
WIM 3aKa3YMKOB, 10 HAMPABICHHUIO KOTOPHIX MpOBOAMTCS oOydeHue. B kadecTBe 3aka3dmka
MOTYT BBICTYHaTh paOOTOAATeNu, yHUBEPCUTETHl (B ToM umcie MOMU), rocymapcTBeHHbIE
CTPYKTYPBI U TPOYHME YIACTHUKH 00pa30BATEIIHFHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE 0o0ecneueHue

MatepuaabHO-TEXHUYECKUE YCIOBHS peaau3allid JOMOJTHUTEIHHOW 00pa3oBaTEIbHOMN
IIporpaMMsl npezcrasieHsl B [Ipunoxenun 3.

Kanenmapusiii rpadgux yyeOHOro mporecca paspadbarbiBaeTcsi ¢ Y4eTOM TpeOOBaHHM K
KauecTBy OCBOCHHS M 10 3ampocam oOyduarommxcsi ([Ipunoxenue W). Pacnmcanue 3ansaTuii
paspabaTbiBaeTCs Ha KXY peallu3yeMyI0 porpamMmmy.

JIMCT UBMEHEHMI (AKTYAJIM3ALIAN)

Ne /it Conepxanue n3MeHeHUs (aKTyaIn3alum) Jlata yTBepKaAeHUs] U3MEHEHUHN
1 [IporpaMMa akTyaau3upoBaHa U yTBEpXKIECHA 17.10.2022

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CseneHva o snagensuye L3N M3K CJ_[.

Bnageney, I'pomoBs C.J1.
WaeHTUbKKaTOp Rb7dd97ab-GromovSL-e5b96e3b rpOMOB

PykoBogurens
o0Opa3oBaTenbHON
IPOrpaMMbl




