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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

HeabdopmupoBanue MpoPeCcCHOHAIBHBIX KOMIIETCHIIMH B 00JacTH TEXHOJOTUH |
000pyIOBaHUsI OYMCTKU BOJBI U CTOYHBIX BOJ MeMOpaHHBIMH MeTojgamu. [Iporpamma siBisieTcs
MIPEEMCTBEHHON K OCHOBHOW 00pa30BaTEIbHOM MPOTPaMMe BBICIIIET0 00pa30BaHUs HAPABJICHUS
nonarotoBku 13.03.01 — TeruosHepreTrka U TEIUIOTEXHUKA, TPOGUIN MOATOTOBKH — TersioBbie
3JIeKTpuYecKkue craHnuu; TexHosorus Boasl W TormmBa Ha TOC u ADC; ABTomaruzanus
TEXHOJOTHYECKHUX TPOIIECCOB B TETIODHEPTeTUKE, KBATU(DHUKAIIHS — OaKaniaBp.

IIporpamma cocTaBjieHa B COOTBETCTBHU:

- ¢ @enepalibHBIM TOCYJApCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM  BBICIIETO
oOpa3oBaHusl 1o HarpasieHuto moaroroBku 13.03.01 TerutosHepreTrka MW TETUIOTEXHUKA,
yTBEpkACHHBIM NprukazoM MunoOpHayku oT 28.02.2018 r. Ne 14322.03.2018 r. Ne 50480.

- ¢ IIpodeccuonansupim cranmaptom 16.007 «CrienuanucT Mo 3KCIUTyaTallud CTAHIIUN
BOJONOJTOTOBKM», YTBEPXKIAEHHbIM mpukazom Muntpyna 11.04.2014 1. Ne 227m,
3apeructpupoBanHbiM B Muntocte Poccuu 22.05.2014 r. Ne 32394, ypoBens kBanudukanuu 6.

®opma peanuzanuu: odyuenue B8 MOU.
®opma 00yUeHHAOYHAS.

Pesxxum 3ansTHii:

Pacniucanme 3aHATHII 1O JIOMOJHHUTENHHOW 00pa30BaTENbHON MpPOTrpaMMe MOXKET
YCTAHABJIMBATHCS B 3aBUCHMOCTH OT Habopa B rpyninbl. KOHKpeTHbIe JaThl IPOBEICHUS 3aHITHI
YKa3bIBAIOTCS B JIOTOBOPE HA OKa3aHHE 00pa30BaTENbHBIX ycIyr. JlaHHbIE pacucaHus XpaHITCs
B DJIGKTPOHHOHM cHCTeME ydeTa XojAa peanu3auuu nporpammsl. [Ipu mobom rpaduke 3aHsITUN
yueOHasi Harpys3ka ycTaHaBiuBaeTcsi He Oosiee 40 yacoB B HEJENIO, BKIOYas BCE BH[bI
ayJIMTOPHOM U BHEAYJTUTOPHOM (CAaMOCTOATEITHLHOMN) Y4eOHOM pabOTHI CITyIIATENs.

TpeGoBanuss K YPOBHIO TMOATOTOBKHU CJYIIATEJsl, HeOOXOAUMBbIE [IJisi OCBOEHUSI
NPOrpaMMBbLINIIA, >KENAIOIINe OCBOUTH JOMOJHUTENbHYIO MPOGECCHOHAIBHYI0 MPOTPaMMy,
JOJDKHBI UMETH BBICIIIEE UITH CpeiHee MpodecCHoHAIbHOE 00pa3oBaHueE.

BoigaBaemblil JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0KIEHUH IPOIPAMMBI U CJ1a4€ UTOTOBOMN
aTTeCTAllUU BBIJAETCS YJJOCTOBEPEHHE O MOBBIIIEHUH KBATM(UKAIIMHY YCTAaHOBJICHHOTO 00pasia.

Cpok /eiicTBHSI HTOTOBBIX IOKYMEHTOB

CpoK JIeHCTBHSI HTOTOBBIX JJOKYMEHTOB PErJIaMEHTHPYETCS Ha OCHOBE MPaBUII 110 paboTte
C TIEpCOHANIOM B cdepe ICSITeTbHOCTH JIaHHOW MNpPOTpaMMBbl, YCTaHABJIMBAETCS Ha OCHOBE
COJIep KaHUs TIPOTPAMMBI U COCTABIIAET (B roaax): 5.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu

B pesynbrare OCBOCHHUS JOMOJHUTEIBHONW 00pa3oBaTENbHONW MPOTPaMMBI CIYIIATENh
JOJDKEH 00J1a1aTh KOMIIETeHIUAMU (Tadu. 1).

Taonuua 1

KoMmneTeHTHOCTHO-OpUEHTHPOBAHHBIE TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHUS IPOTPAMMBI

Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
OIIK-3: Cnocoben 3HaTh:
MIPUMEHSATD - HOpMAaTHMBHBIE M  TPABOBbIE JIOKYMEHTBI B  CBOEH
COOTBETCTBYIOIINI npodeccuoHaNbHOM e TEIIbHOCTH;

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

- OCHOBHBIE MTPUHLUIIBI PA0OOTHI HHTETPHUPOBAHHBIX MEMOPAHHBIX
CUCTEM BOJONOAIOTOBKH U OYUCTKH CTOYHBIX BOJ;

- 001acTM NpPUMEHEHUs, OCOOEHHOCTM U  OrpaHUYEHUs
MEeMOpPAHHBIX TEXHOJIOI'MHA BOJIOTIOATOTOBKU M OUUCTKH CTOKOB;

- OCHOBHBIE IIOKA3aTENIM, XapaKTEPU3YIOIIHE KAa4eCTBO BOIBI U
UX M3MEHEHHE M0 CTyHeHsIM o00pabOTKM Ha YCTaHOBKax
BOJONOJATOTOBKH Y OYUCTKH CTOYHBIX BOJ.

YMeTh:

- OIICHUTh TMEPCHEKTUBBI NMPUMEHECHHS Pa3IUYHBIX TEXHOJOTHUH
JUIS 3a7a4d  BOJOIIOATOTOBKM M OYHUCTKH CTOKOB Ha TOC,
PYKOBOJCTBYSCH UCXOJHBIMU JAHHBIMU;

- TNPUHUMATh KOHKPETHBIE TEXHOJIOTHYECKUE pEHICHUsl Npu
MIPOCKTUPOBAHUH u AKCILTyaTaluu WHTETPUPOBAHHBIX
MEMOpaHHBIX CUCTEM BOJOTOJIOTOBKH M OYHUCTKH CTOYHBIX BOJI

Ha TOC.

Bnaners:

- 0a30BBIMH HaBBIKAMH TEXHOJIOTUYECKOTO pacyeTa CHCTEM
BOJIONIOJITOTOBKM M OYHCTKH CTOYHBIX BOJA C NPUMEHEHUEM
MeMOpaHHBIX METO/I0B;

- ONBITOM  ONpEJeNICHUs
TEXHOJIOTUM OYUCTKU BOBI
npoektupoBanuu TOC;

- ONBITOM pacyeTa W HCIOJb30BaHUS IIOKAa3aTesIell KauyecTBa
BOABl TPU MPOEKTHUPOBAHMM M SKCIUIyaTallud yCTAaHOBOK
BOJIOIIOATOTOBKH U OUMCTKHU CTOYHBIX BoJ Ha TOC;

- ONBITOM pacyera OOpaTHOOCMOTHUYECKON CHCTEMBI C
UCTOJIb30BAaHUEM KOMITBIOTEPHBIX pPACUYETHBIX NporpaMMm (Ha
npumepax ROSA u WAVE);

- 0a30BbIMM HaBBIKAMHU JKCIUTyaTalldd YCTAaHOBKHM OOpaTHOTO
0ocMOca.

MMPUMCHHUMOCTHU KOHerTHOI\/JI
K 3aJaHHbIM YCJIOBHUAM IIpU

B pe3ynbrare ocBOeHUs MPOTpaMMBI CITyIIATENh JOJKEH OBITh CIIOCOOEH Pealn30BhIBAThH
TPYAOBBIE PYHKIIMH B COOTBETCTBUHU C MPOGECCHOHATBLHBIM CTaHAapTOM (Tab. 2).




Tabnuua 2
ITpakTHKO-OpHEHTHPOBAHHbBIC TPEOOBAHUS K Pe3yJIbTaTaM OCBOCHHMS ITPOrPaMMBbI

TpynoBbsie QyHKIINU TpeboBanus K pe3yabTaTaMm

16.007 «CnenrauCT 1O SKCILTyaTallui CTAHIIUM BOJIOIOATOTOBKI

ITK-66/A/02.5/1 ciocob6en | TpynoBbie NeHCTBUS:

OCYILLECTBIIATh AHAINU3 U - Konrpons  mnpoBeneHuss paboT O  TEXHHUYECKOMY
KOHTPOJIb IIpoLECCa 00CIyXUBAaHUIO, TEKyIIEMY U  KalUTAIbHOMY PEMOHTY
BOJIONIOATOTOBKU TEXHOJIOTUYECKOTO M BCIIOMOIaTeJIbHOTO  00OpYAOBaHMS

BOJOIIOJArOTOBKH, 34aHUI U COOPYKEHUM;

- N3yuenne u aHanu3 wHOpMAIMK, TEXHUYECKHUX JAHHBIX,
MOKa3aTee W Pe3ysbTaToB PabOThl CTAHIIUM BOJOIOTOTOBKH,
X 0000IIIeHHE U CUCTEMATHU3aLIH,

- KoHTpOoJIb M3MEHEHUS THAPABINYCCKUX PEKUMOB COOPYKECHUH
BOJOMNOATOTOBKH.

Ymenust:

- OneHuBaTh COOTBETCTBUE KAaueCTBa BOJIBbI B COOTBETCTBUU C
YCTaHOBJICHHBIMH HOPMAaTHBAMH;

- M3y4arh TEXHOJIOTHYECKYIO JOKYMEHTAIIUIO JJIsi TIOHUMaHUs
0COOCHHOCTEN TEXHOIOTUYECKOTO MPOIIecca BOIOTOATOTOBKY;

- OcymecTBiATh  KOHTPOJL  COOMIONCHHS  TpeOOBaHUU
TEXHOJIOTHYECKOT0 MPOIecca BOJOMOATOTOBKH.

3HaHuUs:

- @opMbl W METOJIBI OpPTaHW3AIMH  IPOU3BOJICTBEHHO-
XO3SIICTBEHHON JEATENbHOCTH TPHU OCYIIECTBICHUH IMpolecca
BOJIOTIO/ITOTOBKH;

- OCHOBBI PKOHOMHKH, OpPTraHW3allMd TMPOHU3BOJACTBA, Tpyda U
yIIpaBIICHHUS.

2.2. XapakTepuCTMKAa HOBOro BHJIa TNPodecCHOHAIBHOH 1eAITeJLHOCTH, HOBOI
KBaJIM(puKauuu
He npenycmotpeno

3. CTPYKTYPA M COJAEPKAHUE TPOTPAMMBI (PABOYHE ITPOT PAMMBI
TUCHMILINH (MOAYJIEI)

3.1. TpynoeMKoCTh HPOrpaMMBbl

TpynoemMKOCTs mporpamMmbl BKJIIOYas BCE BHJABl ayJIWTOPHOW W BHEAYAUTOPHOMN
(camocTosITEeNbHOI) pabOThI COCTABIISET:

- 0,7 3a4eTHBIX CAMHMII;

24 ak. u.

CtpykTypa mnporpaMMbl C YyKa3aHHE€M HAUMEHOBAaHUS IUCHUIUIMH (MOAayleWl) U HX
TPYZIOEMKOCTH Tpe/ICTaBlIeHa B Tab. 3.

VYueOHBI TUTAaH JIOMOJIHUTENILHONW 00pa30BaTebHONW MPOTPaMMBI  TIPEJACTABICH B
MIPWIOKEHUE A., ABIIAIOIUNCSA HEOTHEMIIEMOM YaCThIO IPOIPAMMBI.



Tabnuma 3

Ctpykrypa nporpaMmMsl 1 pOpMBI aTTeCTallun

HanmenoBanue
JIACITUIIINH
(Momymeit)

BCETO

KonraktHas paboTa, ak. 4

BCETO

PopMa aTTecTauuu

(Tecr,

TEKYIIUH KOHTPOIIb

1 3a4€T, UTOI'OBBIN

(3adeT, 9K3aMeH, 3aluTa OTIYeTa

NPOMEXYTOYHAS aATTECTALIUS
0 CTaXXHPOBKE)
HTOrOBas aTTeCTaIHs

(MTOTOBBI
9K3aMeH, JOKJIaJ 10

pe3yabTaTtaM CTaKUPOBKH,

HUTOT'OBBIN aTTECCTAITMOHHBIN

JK3aMeEH, UTOr0Bast

aTTeCTallMOHHAs paboTa)

2

w

SN

O ayUTOpHBIC 3aHATUS

o| DIEKTPOHHOE O0yHeHHe

~| o6yuenue ¢ JIOT

©0| KOHTPOJIb

©| CamocrosTe/bHas padboTa, aK. 4

—| CTaxupoBKa, aK. 4

[EEN

™| ompoc u mmp.)

=
w
=

~

OcHoBHbIE
TIPEACTABICHUS O
MeMOpaHHBIX
TEXHOJIOTHUSX B
BOJIOTIO/ITOTOBKE,
OUYHCTKE CTOKOB,
cxemax ¢
MIOBTOPHBIM
HCTIONIb30BAaHUEM
BOJIBI B
TEXHOJIOTUIECKOM
ILIMKIIE

Her

1.1

OcHoBHbIE
TIPE/ICTABIICHUS O
MeMOpaHHBIX
TEXHOJIOTHUSIX B
BOJIOTIO/ITOTOBKE,
OUYHCTKE CTOKOB,
cxemax ¢
MIOBTOPHBIM
HCIIOJIb30BaHHEM
BOJIBI B
TEXHOJIOTUIECKOM
ILIMKJIE

OO0partHBIi 0ocMOC U
HaHO(MIBTPALHSL:
3aKOHOMEPHOCTH,
BO3MOXKHOCTH H
OrpaHHYCHUs,
XapaKTePUCTUKU
MeMOpaH U
MeMOpPaHHBIX
JJIEMEHTOB,
TIPUHINTIBI
KOHCTPYHPOBaHUS
YCTaHOBOK

Her

2.2.

OO0partHBIi 0cMOC U
HaHO(WIBTPALIUS:




3aKOHOMEPHOCTH,
BO3MOYKHOCTH H
OrpaHUYEHUS,
XapaKTePUCTUKH
MeMOpaH u
MeMOpaHHBIX
JJIEMEHTOB,
TPUHIHTIBI
KOHCTPYHPOBaHUS
YCTaHOBOK

VYieTpaduiabrpanys:
3aKOHOMEPHOCTH,
BO3MOYKHOCTH H
OrpaHUYEHUS,
XapaKTePUCTUKH
MeMOpaH 1
MeMOpaHHBIX
3JIEMEHTOB,
TPUHIHIIBI
KOHCTPYHPOBaHUS
YCTaHOBOK

Her

3.3.

YibTpadunbTpanus:
3aKOHOMEPHOCTH,
BO3MOYKHOCTH H
OrpaHUYCHUS,
XapaKTePUCTUKH
MeMOpaH U
MeMOpaHHBIX
3JIEMEHTOB,
TPUHIHITBI
KOHCTPYHPOBaHUS
YCTaHOBOK

WHTerpupoBaHHble
MeMOpaHHBIE
TEXHOJIOTHH U UX
COYETaHUs C
HMOHHBIM 0OMEHOM

Her

4.4,

WHTerpupoBaHHbIe
MeMOpaHHBIC
TEXHOJIOTUH U UX
COYETaHHMS C
HMOHHBIM 00MEHOM

Ocanxoobpa3oBanue
B PYJIOHHBIX
MeMOpaHHBIX
AJIEMEHTaxX U
crocoOb1I 60PBOBI C
HHUM

Her

5.5.

Ocaaxoo0pa3oBanue
B PYJIOHHBIX
MeMOpaHHBIX
9NIEMEHTaX U
croco0b1 6OpLOEI ¢
HUM

OCHOBHEIE

Her




IPpOOIIEMEBI ITpH
9KCIUTyaTalN
MeMOpaHHOTO

obopynoBaHus

6.6.

OCHOBHBIE
npoOJeMbl pu
9KCIUTyaTAL[HH
MeMOpaHHOTO
000pyIoBaHUS

HexkoTopsie criocoObl
CHIYKCHUS
9KCIUTYyaTA[HOHHBIX
3aTpar u
HOBBIIICHUS
HAI)KHOCTH
06paTHOOCMOTHYECK
UX U
HaHO(UIIBTPALOHH
BIX YCTaHOBOK C
PYJIOHHBIMU
9JICMCHTaAMU

Her

1.7.

HexkoTopsie criocoOsl
CHHUKCHUA
OKCILUTYaTaluOHHBIX
3aTpar u
HOBBILICHUS
HaJIe)KHOCTU
06paTHOOCMOTHYECK
UX U
HaHO(UIIBTPALOHH
BIX YCTAHOBOK C
PYJIOHHBIMUA
DJICMCHTAMU

MeTtobl
NpeBapUTENbHON
OLIEHKH Kal3aTpar u
9KCILTyaTalMOHHBIX
Toka3areiaen
00paTHOOCMOTHYECK
HX YCTaHOBOK

Her

8.8.

MeTtoabl
MpeBapUTEILHON
OIICHKH Kam3aTpaT
3KCHHyaTaHI/IOHHBIX
nokas3aTejie
00paTHOOCMOTHYECK
X YCTaHOBOK

TexHonoruueckue
pacyersl,
MO/JICTIMPOBAHUE U
IIPOEKTUPOBAHKE
MeMOpaHHBIX
YCTaHOBOK C
UCIIONIb30BAaHUEM
KOMITBIOTEPHBIX
pacyeTHbBIX

Her




mporpamm (Ha
npumepax ROSA u
WAVE)
9.9. | TexHomormueckue
pacuersl,
MOACJIMPOBAHUEC U
MIPOCKTUPOBAHUEC
MEMOpaHHBIX
CTaHOBOK C
I}/IICHOHL?)OBaHPIeM 4 4 4
KOMIBIOTCPHBIX
pacdeTHBIX
mporpamm (Ha
npumepax ROSA u
WAVE)
10 iﬁiﬁiﬁiﬁm 2| 2 2 UTOroBbIif 3aueT
HTOro: i 24|12 0 021010
3.2. Conepxanue nporpamMmmsl (padoume NporpaMmMbl IMCUMILIAH (MO1YJIeil)
Coneprxanue TUCUUILTAH (MOIYJIeH) peACcTaBiIeHo B Ta0. 4.
Tabnuna 4
CopepxaHue TUCIHUILIMH (MOYJIei)
No HaumenoBanue
JTUCIUTUINH (MOJTyJICH ) Conepkanue TUCUUIUIUH (MOTYEH)
1. | OcHOBHBIE MpEICTABIICHUS] O MEMOPAHHBIX TEXHOJOTUSX B BOJOMO/ITOTOBKE, OUMUCTKE
CTOKOB, CXEMaX C MOBTOPHBIM MCIOJIb30BAHUEM BOJIbl B TEXHOJIOTHYECKOM ITHKJIE
1.1. | OcHoBuble mpencrasienus | [lpeanoaroroska. OcHoBHas 00paboTka. UHUIITHAS
0 MEeMOpaHHBIX ounctka. UMT. Ctoku npombinuieHHble. CTOKH
TEXHOJIOTUSIX B X03.06ITOBBIE. [IOBTOpHOE HCTIONB30BaHUE U «HYJICBOM
BOJIOMIOATOTOBKE, OUUCTKE | KUIKUN cOpocy
CTOKOB, CX€MaX C
MMOBTOPHBIM
WCIIOIb30BaHUEM BO/IbI B
TEXHOJIOTHYECKOM ILIMKJIE
2. | ObOpaTHBIH OCMOC W HAHO(PIBTPAIIHS: 3AKOHOMEPHOCTH, BO3MOYKHOCTH U OTPaHUICHHSI,
XapaKTePUCTHKU MeMOpaH 1 MEMOpPaHHBIX JIEMEHTOB, IPUHITUITBI KOHCTPYHPOBAHUS
YCTaHOBOK
2.2. | ObpatHbIit OCMOC H OcHoBHbIE TIpolLiecchl pazaenienus. CIeKkTp IpoLeccoB
HaHO(QWIbTpAIUS: ¢bunbTpoBaHus. TeXHOIOMH MEMOPAHHOTO pa3ieeHHUs.
3aKOHOMEPHOCTH, [TpencraBiaenue 06 ocMoce U 0OPaTHOM OCMOCE.
BO3MOKHOCTH U Orpanndenust B oOpaTHOM ocMoce. OcMoTHYeCKOe
OrpaHUYeHMUS, nasnenue. ConeconiepkaHuE 1 OCMOTUYECKOE JaBJICHHE.

XapaKTepUCTHKU MeMOpaH
U MEMOpaHHBIX JIEMEHTOB,
TIPHUHITUTIBI

[Tpunumne! punbTpoBanus. KoHneHTpanuonHas
nonspusanus. Texnonoruss BMP. Mexann3mel nepeHoca B
6apomeMOpaHHBIX TIporieccax. OCHOBHBIC TIOHATHS U




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

KOHCTPYHPOBaHUS
YCTaHOBOK

onpenenenus. O6mactu npumenerns OO u HO.
CoBpemeHHble MEMOpaHbl: MaTepUaibl, CTPYKTYpa,
cBoiicTBa. BO3MOXHOCTH AJI11 MUTHEBOTO BOJJOCHA0KEHHUS.
Tunel MeMOpaHHBIX AJIEMEHTOB U UX CPaBHEHUE.
TexHomoruu pyJIOHUPOBAHUS U KOHCTPYKLIMS PYJIOHHBIX
AJIEMEHTOB. Bubl pysIOHHBIX 311eMeHTOB. [Iprmepbl
o0o3HayeHus. PubTpoIepKATENN U MOYJIU. DJIEMEHTHI C
OailoHeTHBIMU 3aTBOpaMu. CXEMHbIE PEILICHUs PU
co3znanuu yctaHoBok OO nu H®. OcHOBHBIE TOHATHS U
tepMuHbl. OIHO- ¥ IBYXCTYyNEHYAThIE YCTaHOBKU. OHO- U
MHOroctaguiinble cryneHu. OcHoBHbIE 3aKk0OHOMepHOCTH OO
1 HO®. ITonxoasl kK CpaBHEHUIO 3JIEMEHTOB Pa3HBIX
npousBoauTeneil. Hanpasnenus pazsutus. IIpoMblinuieHHbIe
YCTaHOBKHM Ha PYJIOHHBIX AyieMeHTax. Kpuruueckue
dakropsl. CriocoOb! mpeAnoarotToBku. TpedboBanus K
KaueCcTBY UCXOJHOU BoAbl. DaKTOPHI, BIUAIOIINE HA paboTy
YCTaHOBOK C PYJIOHHBIMU 35ieMeHTamMu. Ocagkoo0pa3oBaHue
Ha noBepxHocTH MeMOpad. [logxomas! k nposeaenuto CIP.
MopenupoBaHue U pacueTbl: BO3MOXHOCTH U OIPAHUYEHHUS.
OLIEHKH ¥ aJITOPUTMBI TIPH MPOEKTUPOBAHUU. [IprHITUTIBI
rpaMOTHOM 3KcIuTyatanuu. KauecTBeHHast O1ieHKa paboThl
YCTaHOBKH

3. | YuprpadunbTpanys: 3aKOHOMEPHOCTH, BO3MOXKHOCTH U OIpaHUUYCHMS, XapaKTEPUCTUKU
MeMOpaH U MEMOpaHHBIX 3JIEMEHTOB, IPUHIIUIIBI KOHCTPYUPOBAHHUS YCTAaHOBOK

3.3. | Yubrpadunsrpanms: Onpenenenue. XpoHOJIOTUsl MpUMEHEHUs. Buibl MemOpaH.
3aKOHOMEPHOCTH, Buzpsl onoBosoKOHHBIX MeMOpaH. MexaHu3M nepeHoca.
BO3MOXXHOCTH U Mexanusm punbtpoBanus. [Touemy Y@ — nckyccrBo?
OTrpaHUYCHMUS, OcHoBHbl€ onpeseneHusi. Tubl MEMOPAHHBIX AJIEMEHTOB.

XapaKTepUCTUKH MeMOpaH
1 MEMOpaHHBIX 3JIEMEHTOB,
TPUHIUITBL
KOHCTPYHPOBaHUS
YCTaHOBOK

Ob6nactu npumeHeHus. CpaBHEHHE ¢ MUKPO(QHUIbTPALIHEH.
Buasl BosiokoH. BapuaHThl opranusanuu npouecca
¢mibTpoBanust. OCHOBHBIE OIEpalluU B paboueM pexxuMe.
CpaBHenue BapuanToB Y ®. PexxuMbl GUIbTpOBaHMUS.
KoHCTpyKIMs OJIOBOJIOKOHHBIX MOAYJIEN U IPUHLUIIBI UX
pabotsl. «[luna» TM/L. [TocnenoBaTenbHOCTH ONeparyii.
[TpyuHIMNUanbHas TEXHOJIOrn4YecKkas cxema Y d-ycTaHOBKH.
[Toaxomasl kK mpoekTupoBanuto. Buasl monynei Y.
CpaBuenue monyneil. Bunsl Y ®-ycTaHOBOK U MX
cpaBHeHHE. TUIIOBbIE KOHCTPYKIIMM U KOMIIOHOBOYHBIE
pewenus. [TunorHeie yeraHoBkH. [Ipobaembl yHUpHKAIMH.
Koarymsanums: 3a 1 mpotuB. XapakTep U3MEHEHUS «ITHIIBD»
TM/I Ha npaktuke. CpaBHeHHE Y@ ¢ OCBETIUTENSMH U
MexpuibTpamu. OKHCIAEMOCTh U IBETHOCTD. [TmiioTHBIE
UCTIBITaHUS Pa3HbIX TUIIOB Y @ MeMOpaH. O1eHKH




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

cebecTouMocTH BoAbI ociie Y® u ee CTpyKTypa.
Bo3moxxuble ipobsiemsl. [Tokazarenu st OEHKH KayecTBa

4. | UnTerpupoBanHble MEMOPAaHHBIE TEXHOJIOTMH U UX COYETaHHs ¢ HOHHBIM OOMEHOM
4.4. | UnTterpupoBaHHbIE PeTtpocniekTrBa TEXHOJIOTUIA BOIOMOATOTOBKH. [Ipobiembl
MeMOpaHHbIE TEXHOJOTUM | IIpH 3KcIryaTaiui. OCHOBHBIE TEHACHLUU Pa3BUTHS U
Y MX COYETaHMs C HOHHBIM | ocioxHsromue Gaktopsl. Yto Takoe UMT? CxemHuble
oOMEHOM pemeHuss. OpUEHTUPOBOYHBIE TEXHUKO-3KOHOMUYECKHE
nokasarenn. CebecToMMOCTh 00€CCOIEHHON BOJIBI
5. | OcagkooOpa3oBaHue B PYJIOHHBIX MEMOPAHHBIX JIEMEHTaX U CIIOCOOBI O0PHOBI C HUM
5.5. | OcankooOpa3oBaHue B MexaHu3Mbl 0caIKO0OPa30BaHUs B PYJIOHHBIX 3JI€MEHTAaX.
PYJIOHHBIX MEMOPAHHBIX Bunel oTiiokeHuii. 3arpsi3sHEHHE KOJUIOMAAMU, OPTAaHUKON U
3JIEMEHTaxX U CIOCOOBI MHUKPOOPraHU3MaMHU. AHaJIN3 BAPUAHTOB NPEATNIOATOTOBKH.
00pbOBI C HUM TpeboBaHMsI K KaUeCTBY UCXOAHOM BOJibl. DaKTOPHI,
BJIMSIIOIME HAa PA0OTY YCTAaHOBOK C PYJIOHHBIMU
aneMeHTaMu. CriocoObl 60PHOBI € 0CaIKOOOPa30BAHUEM.
CpaBHeHUE yMATYEHHs 1 MHTUOUpOBaHUs. Pe3ynbTaTsl
JKCIIEPUMEHTAIIBHBIX HCCIIe0BaHuI. Bo3MokHOCTH
COBPEMEHHBIX MHTMOUTOPOB U NPOOJIEMBI,
accouuupoBaHHbIE ¢ HUMU. CHUKEHHE PUCKOB
ocazikooOpa3oBaHus. MexaHn3M paboThl HHTHOUTOPOB.
DddexTer npumenernst YO Ha CTAAWH MPEATIOATOTOBKH.
Crnioco6s! nposenerust CIP OO nu H® ycraHOBOK.
[MpunnunuansHas cxema 6s1oka CIP. Kputepun Beixoaa Ha
CIP. TexHousorust 1 obopynoBanue aiasi BMP
6. | OcHOBHBIEC IPOOIEMBI IPH IKCILTYaTallid MEMOPaHHOTO 000PYIOBaHUS
6.6. | OcHoBHEIC TpoOaembl ipu | CeOecTOMMOCTh 00€CCOICHHOM BOJIbI. METO B pealTn3aiuu
JKCILTyaTaluu poekToB. OTeuecTBEHHAs MPAKTHKa U BO3HUKAIOIINE
MeMOpPaHHOTO npo6sieMbl. UHCTUTYT KOHCYIBTUPOBaHUS. AHAUTHKA.
000pyI0BaHUs [Tpo6aemsr YO. [Ipobaemsr OO. [Tpodaemsr YO u OO nns
ctokoB. Bosmoxunoctu BMP. I1po6niemsr MO. ITpoGiembt
SAU. Unrtepnperauus TOO. be3pearenTHas
BOJIONOJITOTOBKA: MU MIIM PEaIbHOCTb?
7. | Hexotopsle criocoObl CHMXKEHUS SKCILTYaTallHOHHBIX 3aTPaT U MOBBIILIEHUS HAJeKHOCTH
00paTHOOCMOTHYECKHUX U HAHO(UIIBTPALMOHHBIX YCTAHOBOK C PYJIOHHBIMHU AJIEMEHTaMU
7.7. | Hexotopsie crioco0sbl AyToricus — KJIto4 K ycnexy. YTo 3To 3HauuT Ha NpaKkTUKe?
CHIDKEHUS Kak obecrnieunts MOHUTOPUHT pabOTHl YCTAHOBKU B
9KCILTyaTallMOHHBIX 3aTpar | npouecce 3kcruryatanuu? [IM Ne 141347 u ee nocTonHcTBaA.
Y TIoBbIIeHHS Hage)kHOCTH | Kak moBeicuTh 3¢ dexktuBHOCTs CIP? CTpyKTYypa
00paTHOOCMOTHYECKUX U KOHIIEHTpaTHOro kaHana. CeTka — CIelcep u ee poJib B
HaHO(QWIBTPALIMOHHBIX HakorieHun 3arpsisHeHui. [Tarent PO Ne 2545280 u ero
YCTaHOBOK C pYJIOHHBIMU BO3MO>XHOCTH. COBEpIIEHCTBOBAHNE KOHCTPYKIIMH CETKH B
3JIEMEHTaMU KOHIIeHTpaTHOM KaHase. [latent P® Ne 2549846
8. | Mertoabl npeBapUTEIbHOM OIIEHKH KaI3aTpaT M SKCIUTyaTallMOHHBIX ITOKa3aTenei




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

O6paTHOOCMOTI/ILICCKI/IX YCTaHOBOK

8.8. | Meroapl mpeBapuTebHON | MeTo bl IpeIBapUTEILHOM OLICHKH Kar3aTpar u

OLIEHKH Kar3aTpar u AKCILTyaTal[MOHHBIX [TOKa3aTened 00paTHOOCMOTHYECKUX
JKCIUTyaTallMOHHBIX YCTaHOBOK
IoKa3aTesen
00paTHOOCMOTHYECKHUX
YCTaHOBOK

9. | TexHONMOTHYECKUE PAaCUETHI, MOJICTUPOBAHUE U TPOCKTUPOBAHNE MEMOPAHHBIX YCTAHOBOK
C HCIIOJIb30BaHUEM KOMITBIOTEPHBIX pacYeTHBIX NporpaMm (Ha npumepax ROSA u
WAVE)

9.9. | TexHosOornyeckKue Brenenue 9.1.1. Kakue 3agaun pemarorcs ¢
pacdeTsl, MoJieTTupoBanue | ucronb3oBanuem TPMII 9.1.2. Obnactu mpuMeHEHUS |
U IPOEKTUPOBAHUE cymecTByomue orpannuenus 9.1.3. Vcropus pazpaboTku
MeMOpaHHBIX YCTaHOBOK ¢ | TPMII u nprHIUIIEI MAaTEMaTHYECKOTO MOJICIMPOBAHUS, HA
HCTIOJIb30BAHUEM koTopbix noctpoeHsl TPMII 9.1.4. Bkiianku u cTpykTypa
KOMIIBIOTEPHBIX untepdeiico TPMII 9.2. Pabora ¢ TPMII 9.2.1.
pacueTHbIX iporpamm (Ha | Madopmarus o nmpoekre 9.2.1.1. TpeboBanust k BBEACHUIO
npumepax ROSA u uH(popmanuu o npoekre 9.2.1.2. YTouHeHue 3HaueHUs
WAVE) moTeph Hamopa Ha Bxoqe 9.2.1.3. Beibop pasmepHocTeit

(exMHUI ©3MEPEHUSI) OCHOBHBIX ITapaMeTpoB (pacxona,
naBieHus TeMmeparypsl) 9.2.1.4. BeiGop BeriecTs i
OalaHCUPOBKHM HOHHOT'O COCTaBa BOAHOTO pactBopa 9.2.1.5.
[Touemy MeToaMKa pacueTa «HEOOMBIINX KOMMEPUECKUX
YCTaHOBOK» OTJIMYAETCS OT MOAXO0B, IPUMEHSIEMBIX K
MPOMBIIIJICHHOMY 000pyTI0BaHUIO?

AHHOTaIMM paboyrX MPOrpaMM JUCIUILIMH (MOIyJIei) MpeAcTaBIeHbl B pHIokeHUH b.

4. TIPAKTUYECKASA MIOATI'OTOBKA

Nudopmaniust 0 TpaKTUYECKOW TMOJATOTOBKE B CTPYKTYpPE  JOMOJHUTEIHHOU
o0pa3oBaTeNnpHOM MPOrpaMMBbI MpeCTaBleHa B IpuUiiokeHue B.

B pamkax ydeOHOro mjaHa JONOJHHUTENBHOM 00pa30BaTENbHOW  MPOTrPAMMBI
UCIOJIb3YIOTCS TPaJAMLIMOHHBIE O00pa3oBaTelIbHbIE TEXHOJOTHH, a TakKKe WHTEPAKTHUBHBIC
TEXHOJIOTHH, IPECTAaBICHHBIE B Ta0II. 5.

Tabnuna 5
XapakTepucTruka 00pa3oBaTeIbHON TEXHOJIOTHI

HaumeHnoBanue \ Kpatkast xapakTepucTuka \




5. OHEHOYHBIE U METOAUYECKHUE MATEPHUAJIBI 1JIs1 KOHTPOJIA
OCBOEHMS PE3YJIBTATOB OBYUYEHUS

5.1. Tekyuuii KOHTPOJIb

Texkymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapPAKTEPUCTUKAMHU KOHTPOJBHBIX
3agaHuii ¥ npenactasieH B Tabnuie 1 npunoxxenus I

5.2. [IpomeskyTOUYHAS aTTeCTALMS

[TpomesxyTouHas aTTecTanus 1o MporpaMme MpoBOAMUTCS B (hopMe 3adera, IK3aMeHa UK
OTYeTa O CTAXKUPOBKE B COOTBETCTBHHM C YYE€OHBIM IUIAaHOM. XapaKTepUCTHKA 3aJaHuil
npencrasiena B Tabnuue 2 npunoxxenus I

5.3. UTorosas arrecranus
Wroroasi arrectanus mo mporpaMme IpOBOAUTCS B (opme -3auem. XapaKTepUCTUKA
3alaHni npeacrasiaeHa Tabmuie 3 npumoxeHus 1.

5.4. HezaBucHMBIHi KOHTPOJIb Ka4ecTBa 00y4eHH sl
[lopsimox  He3aBUCMMOM  OLIEHKM KadecTBa JONOJHUTENBbHOM  00pa3oBaTelbHOM
[IPOrpaMMblI NPEACTABIEH B IPUIIOKEHUH [

6. OPTAHUBAILNMOHHO-IIEJAT'OI'HYECKHE YCJIOBHUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YuyeOHo-MeToqMYecKoe U MHGOPMALMOHHOE o0ecnieYeHue

a) mutepatypa HTb MOU:

1. KombuioB, A. C. BoponoaroroBka B »HepreTuke : yueOHOe MmocoOue sl BY30B IO
cnenuanbHOCTIM "TernsoBsie AeKTpudeckue cTaHiuu" u "TexHOJIOTHs BOJAbI W TOIUIMBA Ha
TEIJIOBBIX M aTOMHBIX AJIEKTPUUECKUX cTaHIusax" HampasieHus "Temnosnepreruka" / A. C.

Komeutos, B. M. JlaBeirus, B. ®@. OukoB . — 2-¢ u3n., crep . — M. : M3nmarenbekuit jom MDOU,
2006 . — 309 c. - ISBN 5-903072-45-3 .

2. CeurioB, A. A. Benenue B MmeMOpanHyro TexHojoruto / A. A. CutioB . — M. :
HeJIu npunr, 2007 . — 208 c. - ISBN 978-5-943431-25-8 .

6) nmurepatypa ObC u B/I:
B) ucnoab3zyemsie JbC:

1. Uadopmannonno-crpaBounas cucrema «Konekce/Texakcnepr»



Http:\\proinfosoft.ru; http://docs.cntd.ru/;

2. 9bC Jlanb
https://e.lanbook.com/;
3. ObC "YHuBepcurerckas 6nbInoTeKa OHIaH"

http://biblioclub.ru/index.php?page=main_ub_red;

4. DnextponHas oubamoreka MOU (Ob MBON)
http://elib.mpei.ru/login.php.

6.2. KanpoBoe o0ecnieuenue

Jlis  peanu3zanuu  JOTOJHUTEIBHOW 00pa30BaTeNbHON MpOrpamMMmbl MPHUBIEKAIOTCS
IpenojaBaTesid U3 4Yuclla ITAaTHBIX Hay4yHo-nefarornyeckux padotukos ®I'bOY BO «HUY
«MDBOW» wm nuna, NpeacTaBUTENM paboTojaTenel WM oObeAUHEHUH padoTodaTeINICH.
Wudopmanus o KagpoBoM oOecreueHUH JOTOJTHHUTEIBHOM 00pa3oBaTeIbHONH MPOTPaMMEI
MpeAcTaBieHa B IpujioxkeHuu /1.

CBeneHuss O  PYKOBOAWTENE  JOMOJHUTEIBHOW  0Opa3oBaTeNbHOM  IPOrpaMMBI
MpeACTaBieHbI B Ipuioxenue E.

6.3. ®unancoBoe odecneyeHue

[Inan pacxomoB W pacyer OOOCHOBAaHMS CTOMMOCTH IO  JOINOJIHUTEIbHON
o0pa3oBaTeNpHON IPOrpaMMe MpeicTaBieHbl B mpuioxenue XK.

duHaHCUPOBAHKUE MPOrPaMMBbl OCYIIECTBIISIETCA 3a CUET JIMYHBIX CPEJICTB CIlyllaTesel
WIM 3aKa34YMKOB, MO HANpaBJIEHUIO KOTOPBIX MPOBOJIUTCS oOyueHHe. B kadecTBe 3aka3zumka
MOTYT BBICTyHaThb palOoTOAaTenu, yHHUBEpPCUTETHl (B ToM uyucie MOMW), rocymapcTBeHHbIE
CTPYKTYPBI U IPOUME YUaCTHUKH 00pa30BaTEIbHOTO PHIHKA.

6.4. MatepuajibHO-TEXHHYECKOE o0ecredeHue

MarepruanbHO-TEXHHUECKUE YCIIOBHS pPEaM3aliu JOTOJHUTEIBHOW 00pa30BaTeIbHOM
MporpaMMel ipeAcTaBieHsl B [Ipunoxennn 3.

Kanennapusiii rpagux yueOHOTO Tpoliecca pa3palaThIBAaeTCs ¢ YY€TOM TpeOOBaHUM K
KayecTBY OCBOeHHs M mo 3ampocam oOyuatommuxcs (Ilpunoxenune M). Pacnucanue 3ansaTHii
pa3padarbIBaeTCsl Ha KOKAYIO pean3yeMylo IPOTpaMMy.

JIMCT I3MEHEHU (AKTY AJIM3ALIAN)

Ne n/m CopepxaHne U3MEHEeHHUs (aKTyaJlu3alln) JlaTa yTBepKaeHus: N3MEHEHUI
1 TpynoemkocTsb 19.09.2022
2 Kanennapusiii rpaduk 19.09.2022
3 IIporpaMMa yTBepxkieHa 21.09.2022
PYKOBO,Z[I/ITCHB MognucaHo anekn‘lonuo{‘m' rlcrp,l:mcuo ®re0yY BO «HUY «M3U»
oOpazoBaTeNbHOj e Tpowoa L
MPOTrPAMMBI Waentnbnratop RD7dd97ab-GromovsL-e5b96e3b C.JI. 'pomoB

(OKHOCTB, y4EHasl CTENCHb, yYEHOEe (moanuce) (pacumdpoBka
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