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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Hean: dbopmupoBanue npohecCHOHATBHBIX KOMIETEHIIUH B 0OJACTH TEXHOJOTHUH M
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:

- ¢ @enepallbHBIM TOCYJApCTBEHHBIM O00pa30BaTENbHBIM CTAHIAPTOM  BBICHIETO
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 kBasiudukanu 6.

®opma peanuzanuu: odyuenue B8 MOU.
®opma 00yueHHs: OUHasl.

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 00pa30BaTeIbHBIX ycayr. J[aHHbIE pacliucaHusl XpaHATCs
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 (CaMOCTOATENLHON) yueOHOUM pabOoThI CITyIIaTENsl.

TpeGoBanuss K YPOBHIO TMOATOTOBKHU CJYIIATEJsl, HeOOXOAUMBbIE [IJisi OCBOEHUSI
NPOrpamMMbl: JIMIIA, KETAIOIINe OCBOUTH JOMOIHUTENBbHYIO MPO(ECCHOHANBHYIO MPOTPAMMY,
JOJDKHBI UMETH BBICIIIEE UITH CpeiHee MpodecCHoHAIbHOE 00pa3oBaHueE.

BeigaBaemblii JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0KICHUH MPOrPaMMBbI U CJa4e€ UTOTOBOM
aTTeCTAllUU BBIJAETCS YJJOCTOBEPEHHE O MOBBIIIEHUH KBATM(UKAIIMHY YCTAaHOBJICHHOTO 00pasia.

Cpok feiicTBUSI HTOTOBBIX T0KYMEHTOB

CpoK IEHCTBHSI HTOTOBBIX JIOKYMEHTOB PETJIAMEHTHUPYETCSl HA OCHOBE TPaBMII 10 padoTe
C TepCOHAIOM B cdepe AesITeNbHOCTH JaHHOM MpOrpaMMbl, YCTaHABJIMBAETCS Ha OCHOBE
coJiep>KaHusl IPOrpaMMBbl U COCTaBIISIET (B rojiax): 5.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu

B pesynprate OCBOEHHS JOMOIHHUTEIBHOH 00pa30BaTEIBbHOW MPOTPAMMBI CIIYIIATENb
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 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 TEIbHOCTH;

(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
MeMOpPAaHHBIX TEXHOJIOI'MH BOJIOTIOATOTOBKY U OUUCTKH CTOKOB;

- OCHOBHBIE ITOKA3aTEJIM, XapaKTepU3YIOIIHE KayeCTBO 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 BOJOMOJTOTOBKH M OYHUCTKHU CTOYHBIX BOJI

Ha TOC.

Braners:

- 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 IOKa3aTelled KauecTBa
BOABl TPU MPOEKTHUPOBAHMM M SKCIUIyaTallud yCTAaHOBOK
BOJIOIIOATOTOBKH U OUMCTKHU CTOYHBIX BoJ Ha TOC;

MMPUMCHHUMOCTHU KOHerTHOI\/JI
K 3aJaHHbIM YCJIIOBUAM TIpH

- ONBITOM pacyera OOpPaTHOOCMOTHMYECKOH CHCTEMBI C
HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX PACUETHBIX IIporpamm (Ha
npumepax ROSA u WAVE);

- 0a30BBIMH HaBBIKAMU OKCILTyaTalluu YCTAaHOBKH O6paTHOFO
ocMocCa.

B pe3ynbrare ocBOeHUs MPOTpaMMBI CITyIIATENh JOJKEH OBITh CIIOCOOEH Pealn30BhIBAThH
TPYZIOBBIE GYHKIIMU B COOTBETCTBHHU C MPO(PECCHOHANBHBIM CTaHIapTOM (Tad. 2).
YpoBeHb kBanM(pUKau 5.




Tabnuua 2
ITpakTHKO-OpHEHTUPOBAHHbBIC TPEOOBAHMUS K PE3yJIbTaTaM OCBOCHHMSI ITPOrPAMMBbI

TpynoBbsie QyHKIINU TpeboBanus K pe3yabTaTam

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
MIPWIOKEHNE A., ABIISIOIUINCSA HEOTHEMIIEMOH YaCThIO IIPOrPaMMBI.



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

OK3aMC€H, JOKJIaJa I10

(MTOTOBBI

pe3yabTaTtaM CTaKUPOBKH,

UTOTOBBIN ATTCCTALlMOHHBIN

JK3aMeEH, UTOr0Bast

aTTeCTallMOHHAs paboTa)

2

w

SN

O ayUTOpHBIC 3aHATUS

o| DIEKTPOHHOE O0yHeHHe

~| o6yuenue ¢ JIOT

©0| KOHTPOJIb

©| CamocrosTeabpHas pabora, aK. 9

—| 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(DHUIbTPALHUS

Her

2.2.

OO0partHBIi 0cMOC U
HaHO(WIBTPALIUS:
3aKOHOMEPHOCTH,
BO3MOKHOCTH U
OTpPaHUYCHUS,
XapaKTePUCTHKH
MeMOpaH U
MeMOpPaHHBIX
3JIEMEHTOB,
TIPHUHITUITEL
KOHCTPYUPOBAHHUS
YCTaHOBOK




VYuerpadunsTpamnms

Her

VYieTpaduiabrpanys:
3aKOHOMEPHOCTH,
BO3MOXXHOCTH H
OrpaHHYCHUS,
XapaKTEepPUCTUKU
MeMOpaH 1
MeMOpaHHBIX
3JIEMEHTOB,
TPUHIHIIBL
KOHCTPYHPOBaHHS
YCTaHOBOK

WHTerpupoBanHble
MeMOpaHHbIe
TEXHOJIOTHH U UX
COYETaHus C
HMOHHBIM 0OMEHOM

Her

4.4.

WHTerpupoBanHbie
MeMOpaHHbIE
TEXHOJIOTHH U UX
COYETAHUS C
HOHHBIM 0OMEHOM

Ocankoobpa3oBaHue
B PYJIOHHBIX
MeMOpaHHBIX
9JIEMEHTaX U
croco0bI 6OpLOLI ¢
HUM

Her

5.5.

Ocankoobpa3oBaHue
B PYJIOHHBIX
MeMOpaHHBIX
JJICMECHTAax U
croco0bl 60pLOBI ¢
HUM

OcHoBHbIE
IPOOIEMEI ITpH
SKCILTyaTaln
MeMOpaHHOTO
o0opymoBaHus

Her

6.6.

OcHoBHbIE
IPOOIEMEI ITpH
9KCIUTyaTaIx
MeMOpaHHOTO
000pyI0BaHUS

C11oco0BI CHIKEHUS
3KCHHyaTaHI/IOHHLIX
3arpar u
IOBBILIEHUS
HAJIEKHOCTH
YCTaHOBOK C
PYJIOHHBIMU
dJIEMEHTAMU

Her

7.7.

HexoTopsie criocoObI
CHU)KCHUS
OKCILTYaTalUOHHBIX




3aTpar u
HOBBIILICHUS
HaJCKHOCTH
00paTHOOCMOTHYECK
UX "
HaHO(UIBTPALIMOHH
BIX YCTQHOBOK C
PYJIOHHBIMHU
9JIEMEHTAMHU

MeTtobl
MIpeIBAPUTEILHON
OIICHKH Kam3aTpaT u
9KCIUTYaTaI[HOHHBIX
IoKazaTesei
00paTHOOCMOTHYECK
HX YCTAaHOBOK

1 Her

8.8.

MeTtoabt
MIpeaBapUTEILHON
OIICHKH Kam3aTpaT
3KCHHyaTaHI/IOHHbIX
nokaszaTesiei
00paTHOOCMOTHYECK
HX YCTaHOBOK

TexHomornueckue
pacyeTsl

4 Her

9.9.

TexHomormueckne
pacyerTsl,
MOJIETIMPOBaHUE 1
MIPOCKTUPOBAHHE
MeMOpaHHBIX
YCTQHOBOK C
HCIIOJIb30BaHHEM
KOMITBIOTEPHBIX
pacyeTHbIX
mmporpamm (Ha
npumepax ROSA u
WAVE)

10

Hrorosas
aTTecTanus

2 HTOroBHlif 3a4eT

HTOIO:

N

24

3.2. Conep:xanue nporpamMmmsl (padoume NporpaMmMbl JMCHMUILINH (MOaYJIeil)
Coneprxanne TUCIUILTAH (MOIYJIeH) IpeACTaBiIeHO B Ta0. 4.

Tabnuma 4
CopepxaHue TUCIUIUINH (MOZYJIeil)

HaumenoBanue
JTUCITUTIINH (MOJTyJICH )

ConepxaHue TUCIHUILINH (MOIYJIei)

OcHoBHBIC MMpEaACTaBJICHUA O MCM6paHHLIX TCXHOJIOTHUAX B BOAOIIOATOTOBKE, OUHMCTKE
CTOKOB, CX€MaX C MOBTOPHBIM HMCITOJIE30BAHUEM BOJIbI B TCXHOJIOTHYCCKOM IUKIIC

1.1.

OcHoBHBIC MMpEaACTaBJIICHUA ‘ HPCIIHO,Z[FOTOBKEL OcHoBHas o6pa60TKa. DuHMITHAS




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

0 MeMOpaHHBIX
TEXHOJIOTHSIX B
BOJIOTIOATOTOBKE, OYHUCTKE
CTOKOB, CXEMax C
MTOBTOPHBIM
MCIIOJIb30BAaHUEM BOJIBI B
TEXHOJIOTUYECKOM ITHKJIIE

ounctka. UMT. Croku nnpomsinuieHHbie. CTOKH
X03.06ITOBBIE. [I0BTOpHOE MCTIONB30BaHUE U «HYJIEBOU
KUJTKHAA cOpOCy

OOpatHbIif 0cMOC 1 HAHOPHIIBTPALUS

OO6patHbBIli 0OCMOC H
HaHO(MUIBTpALIUS:
3aKOHOMEPHOCTH,
BO3MOYKHOCTH U
OrpaHUYEHUs,
XapaKTepUCTUKU MeMOpaH
U MEMOpaHHBIX 3JIEMEHTOB,
TIPUHITUITBL
KOHCTPYUPOBaHUS
YCTaHOBOK

OcHoBHBbIE TIpoLecchl pazaeseHus. CoekTp npoueccoB
bunbTpoBaHus. TEXHOJIOTMM MEMOPAHHOTO Pa3IeiCHUS.
[IpencraBienue 06 ocMoce U 0OpPaTHOM OCMOCE.
Orpannuenust B oOpaTHoM ocMoce. OCMOTHYECKOe
nasneHue. ConeconepkaHue 1 OCMOTUYECKOE JaBJICHUE.
[Tpuntuns! punsTpoBanus. KoHneHTpanmoHHast
nonsgpuzanus. Texnonoruss BMP. MexanusMmsl nepeHoca B
6apomeMOpaHHbIX Tporieccax. OCHOBHBIC MOHATUS U
onpezaenenus. Obnactu npumenenuss OO u HO.
CoBpeMeHHbIEe MEMOpaHbl: MaTepUalIbl, CTPYKTYpPa,
cBoMcTBa. BO3MOXHOCTH 1Sl MTUTHEBOTO BOJIOCHAOKEHUSI.
Tunsl MeMOpaHHBIX AJIEMEHTOB U UX CPAaBHEHUE.
TexHomoruu pyJTOHUPOBAHUS U KOHCTPYKITUS PYJTOHHBIX
AIIeMEHTOB. Bubl pynoHHBIX 31eMeHTOB. [Ipumepbl
o6o3Hauenus. unbTpoaepKaTein U MOAYIU. DIEMEHTHI C
0aiioHEeTHBIMU 3aTBOpaMU. CXeMHbIE peIIeHHsI TPU
co3nanuu yctaHoBok OO u H®. OcHOBHBIE MOHATHS U
TepMuHbl. OTHO- ¥ IBYXCTYyNE€HYAThIE YCTAHOBKU. OHO- U
MHOTrOCTaiuiiHbIe cTyneHn. OcCHOBHbIE 3aKkoHOMepHOCTH OO
u HO®. Iloaxoasl kK CpaBHEHUIO 3JIEMEHTOB Pa3HBIX
npousBoautenei. Hanpasnenus pazsutus. IIpoMeluieHHbIE
YCTaHOBKHM Ha PYJIOHHBIX 3seMeHTax. Kpurnueckue
daktopel. CriocoObI mpeanoAroToBku. TpedoBaHus K
KaueCcTBY UCXOHOM Bobl. DakTOPHI, BIUSIOMINE HA paboTy
YCTaHOBOK C PYJIOHHBIMHU 3jeMeHTaMu. OcaakooOpa3oBaHue
Ha noBepxHOocTH MeMOpaH. [Toaxons! k mposeaenuto CIP.
MopenupoBaHue U pacueThl: BO3MOXXHOCTH M OTPaHHYCHUS.
OLIEHKH ¥ aJITOPUTMBI TPU MPOEKTUPOBAHUU. [TprHIIUTIBI
rpaMOTHOM dKcIUTyaTtanuu. KauecTBeHHas orieHKa paboThl
YCTaHOBKHU

VYasTpadunsTpamms

VYerpadunsrpanus:
3aKOHOMEPHOCTH,
BO3MOXXHOCTH U
OrpaHHYEeHUs,

Onpenenenne. XpoHOJIOTUs MpUMEHEHUs. Buibl MemOpaH.
Buipl m0510BOTOKOHHBIX MeMOpaH. MexaHu3M nepeHoca.
Mexanusm punbtpoBanus. [Touemy Y@ — nckycctBo?
OcHoBHBIE orpeiesieHus. TUIpl MEMOpaHHBIX 2JIEMEHTOB.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

XapaKTepUCTHKU MeMOpaH
1 MEMOpaHHBIX 3JIEMEHTOB,
MIPUHIIMUIIBI
KOHCTPYHPOBaHUS
YCTaHOBOK

O6nactu npumenenus. CpaBHEHHE ¢ MUKPODUIBTPAIUCH.
Bupl BosIOKOH. BapruaHTsl opranusanuu mnpouecca
¢bunbTpoBanus. OCHOBHBIE ONEpAIlUU B pabOUYEM pexKIMeE.
CpaBnenue BapuantoB Y . Pexxumbl QUIBTPOBaHHUS.
KoHcTpykus oinoBOJOKOHHBIX MOAYJIEH U IPUHLIMIIBI UX
pabotsl. «IIuna» TM/L. ITocnenoBaTenbHOCTH Onepanuii.
[IpuHuunuaneHas TexHosornueckas cxema Y ®-ycraHOBKH.
[Tonxonasl Kk npoekTrpoBaHuto. Buael monynen Y O.
CpaBuenue moayiei. Buabl Y ®-ycTaHOBOK M UX
cpaBHeHUE. TUTIOBBIE KOHCTPYKIIMA U KOMIIOHOBOYHBIE
pemienus. [TunotHsie ycraHoBKU. [Ipobnembl yHHpUKAITUY.
Koarynsauus: 3a u mpotus. XapakTep U3MEHEHUS «ITHIIB»
TM/I na npaktuke. CpaBHeHue Y@ ¢ OCBETIUTEIAMHU U
MexpuibTpamu. OKUCIAEMOCTb U BETHOCTD. [ImiioTHBIE
UCIBITaHUs pa3HbIX TUIIOB YD MeMOpan. OnieHKn
cebecTonmoctu Bojbl ocie YO u ee cTpykTypa.
Bosmosxxuble npobnemsl. [Tokazarenu 1s OlEHKH KayecTBa

4. | UnTerpupoBanHbie MEMOPAaHHBIE TEXHOJIOTHH U MX COYETAHHUS C HOHHBIM OOMEHOM
4.4. | UnTerpupoBaHHbIE PerpocnextrBa TeXHOIOrMi BOAONOATr0TOBKU. [IpoGiieMbl
MeMOpaHHbIE TEXHOJOTUH | IpH 3KcITyaTanud. OCHOBHBIE TEHACHLUHU Pa3BUTHS U
U UX COYETaHUS C UOHHBIM | ocioxHstomue paxkropsl. Yto Takoe UMT? CxemHbie
oOMEHOM peueHust. OpUEeHTUPOBOYHBIE TEXHUKO-3KOHOMHUYECKUE
nokazarenu. Ce0ecTOMMOCTh 00€CCOIEHHOM BOJIBI
5. | Ocagkoobpa3oBaHue B PYJIOHHBIX MEMOPAHHBIX JIEMEHTAX U CIIOCOOBI OOPHOBI C HUM
5.5. | OcankooOpa3oBaHue B MexaHn3mbl 0caikoo0pa3oBaHMsl B pyJOHHBIX 3JI€MEHTaX.
PYJIOHHBIX MEMOpPaHHBIX Bunsl otnoxxenuit. 3arpsisHeHHEe KOJUIOMIaMU, OPTaHUKOH U
AJIEMEHTAaX U CIIOCOOBI MHUKPOOpPTraHu3MaMH. AHAIIN3 BApPHAHTOB MPEIIOATOTOBKH.
60pbOBI C HUM TpeboBaHMs K KaueCTBY UCXOHON BOJIbl. DAKTOPHI,
BIIUSIOLIME HAa pa0OTYy YCTaHOBOK C PYJIOHHBIMHU
snemeHTaMu. CriocoObl 60pbOBI C 0CaIKOOOPa30BAHUEM.
CpaBHEHHE yMSTYSHHS 1 HHTUOWpOBaHUs. Pe3ynbraTel
HKCIEPUMEHTAIbHBIX Hccae0BaHuN. Bo3moxxHOCTH
COBPEMEHHBIX UHTHOUTOPOB U MPOOIIEMBI,
accoIMMpOBaHHbIe ¢ HUMU. CHIKEHHE PUCKOB
ocaakooOpa3zoBaHus. MexaHnu3m pabOThl HTHTHOUTOPOB.
O dextsl npumenenust YO Ha cTaguy NpeanoAroTOBKH.
Cnoco0s1 nposenenus CIP OO u H® ycraHoBok.
[TpuniunuansHas cxema 61o0ka CIP. Kputepun Bbixosaa Ha
CIP. Texnonorus u obopynosanue aias BMP
6. | OcHOBHBIE IPOOIEMBI IPH SKCILTyaTallud MEMOPaHHOTO 00OPYIOBaHUS
6.6. | OcHoBHbIe poOiemsl ipu | CebecTonMOCTh 00€CCOIEHHOM BOIbI. METOIBI peann3aiuu

AKCILTyaTaIH
MeMOPaHHOTO

npoekToB. OTeuecTBEHHAs MPAaKTUKa U BO3HUKAIOIINE
npo6aembl. UHCTUTYT KOHCYIbTUPOBaHMsI. AHAUTHKA.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

o0opymoBaHUs

[Tpo6aembr Y. [Tpobaembr OO. ITpodnemsr YO u OO st
cTokoB. Bosmoxxanoctu BMP. IIpo6iiemsr MO. ITpobiemsl
OJIA. Untepnperanus TOO. be3pearenTHas
BOJIOTIOATOTOBKA: MH(] WIH PeaTbHOCTH?

7. | CrocoObl CHI>KEHUS SKCIUTYaTaIl[MOHHBIX 3aTpaT U MOBBILIICHUS HAJIE)KHOCTH YCTAaHOBOK C
PYJOHHBIMU 3JIEMEHTAMHU

7.7. | Hexoropsble criocoObl AyToricus — KJIto4 K ycnexy. YTo 3To 3HauuT Ha MpaKkTUKe?
CHUKECHUS Kak obecrnieunTs MOHUTOPUHT PaOOThI YCTAHOBKHU B
SKCIUTyaTallMOHHBIX 3aTpaT | mpouecce skcruryaTanuu? [IM Ne 141347 u ee mocTOUHCTBA.
1 noBbleHus HaaexkHocTH | Kak moBwicuth 3 dextuBHocTs CIP? CTpykTypa
00paTHOOCMOTHYECKUX U KOHIIEHTpaTHOro kaHana. CeTka — creicep u ee poJib B
HaHO(UIILTPAITMOHHBIX HakorieHuu 3arpsizHeHuil. [larent PO Ne 2545280 u ero
YCTaHOBOK C PYJIOHHBIMU BO3MOKHOCTH. COBEpIIIEHCTBOBAaHUE KOHCTPYKIIMH CETKH B
3JIEMEHTAMU KOHIIeHTpaTHOM KaHajie. [larent PD No 2549846

8. | Mertoabl npenBapuTEIbHOM OIICHKH KaI3aTpaT M SKCIUTYaTallMOHHBIX TTOKa3aTeNei
00pPaTHOOCMOTHYECKHX YCTAaHOBOK

8.8. | Metoabl npenBapuTenbHON | MeTobl TpeIBapUTEIbHOM OLIEHKH Kan3aTpaT u
OLICHKHU Kam3aTpaT U HKCIUTyaTaI[MOHHBIX MTOKa3aTenel 00paTHOOCMOTHYECKUX
9KCILTyaTallMOHHBIX YCTaHOBOK
MoKa3aTeseu
00paTHOOCMOTHYECKHUX
YCTaHOBOK

9. | TexHONOTHYECKUE PACUETHI

9.9. | TexHomOrMuecKue Beenenue 9.1.1. Kakue 3amaun pemiarorcs ¢

pacueTsl, MOIETTUPOBAaHNE
1 IPOEKTUPOBAHUE
MeMOpaHHBIX YCTAaHOBOK C
HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX
pacueTHBIX Iporpamm (Ha
npumepax ROSA u
WAVE)

ucnonb3oBanuemM TPMII 9.1.2. O0Gnactu npuMeHeHus u
cylecTByomue orpannuenus 9.1.3. Vcropust pazpaboTku
TPMII 1 npyHIMIIBI MATEMATUYECKOTO MOJIEIIMPOBAHUSA, HA
KoTopbIx noctpoeHsl TPMII 9.1.4. Bkianku u CTpyKTypa
untepdeiico TPMII 9.2. Pabora ¢ TPMII 9.2.1.
Wndpopmanus o npoexte 9.2.1.1. TpeboBaHus Kk BBEIEHUIO
uHpopmanuu o npoekre 9.2.1.2. YTouHeHue 3HaUeHUS
noTeph Harmopa Ha Bxoqe 9.2.1.3. Beibop pasmepHocTeit
(eMHMII U3MEPEHUs) OCHOBHBIX MTapaMeTpoB (pacxoa,
naBiieHus temrepatypsl) 9.2.1.4. Beibop BemecTB s
OamaHCHPOBKHM MOHHOT'O COCTaBa BOAHOTO pacTtBopa 9.2.1.5.
[Touemy MeToaMKa pacyeTa «HEOOJBITUX KOMMEPYECKUX
YCTaHOBOK» OTJIMYAETCSI OT MOJAXO0B, IPUMEHSIEMBIX K
MIPOMBIIIJIEHHOMY 000py1I0BaHUIO?

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

4. IPAKTUYECKASA IOAI'OTOBKA




Nudopmanus o0 mOpakTHUYECKOW MMOATOTOBKE B CTPYKTYpE  JOIMOJHUTEIBHOU
00pa3oBaTeNbHON MPOTrpaMMEI MPEACTABIICHA B TIPUIIOKeHHE B.

B pamkax ydeOHOro TmjaHa JONOJHHUTENBHOW 00pa30BaTENbHONW  MPOTPAMMBI
UCHOJb3YIOTCS TPAaJULMOHHbIE OOpa30BaTElbHbIE TEXHOJOTMM, a TakXe HWHTEPAKTUBHBIC
TEXHOJIOTUH, IIPE/ICTaBICHHBIE B TAa0. 5.

Tab6muna 5
XapakTepHuCcTHKa 00pa3oBaTeIbHON TEXHOJIOTHU

HaumenoBanue ‘ Kparkas xapakrepucruka

He npedycmompeno

5. OHEHOYHBIE U METOANUYECKHUE MATEPHUAJIBI 1JIs1 KOHTPOJIA
OCBOEHMA PE3YJIBTATOB OBYYEHUA

5.1. Tekyuuii KOHTPOJIb

Texkymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapAKTEPUCTUKAMHU KOHTPOJbHBIX
3aaHuil u npeacrasieH B Tabnuue 1 npunoxenus I

5.2. IIpomeskyTOYHASA aTTeCTALMSA

[IpomexxyTouHast aTTecTalus 1Mo nporpaMmme nMpoBOAUTCS B popMe 3aueTa, SK3aMeHa HIIH
OTYeTa O CTAKUPOBKE B COOTBETCTBHHM C YYE€OHBIM IUIAaHOM. XapaKTepUCTHKA 3aJaHuil
npencrasieHa B Tabmnuue 2 npuioxxenus I

5.3. UtoroBasi arrecranus
WroroBas arrectanus mo mporpamme MNpoBOIUTCS B (popme 3auem. XapaKTepUCTHKA
3ajaHuii npeacrasieHa Tabnuue 3 npunoxenus I

5.4. HezaBucHMBbIHi KOHTPOJIb Ka4yecTBa 00yueHH sl
ITopsimox  He3aBUCMMOM  OLIEHKM KadyecTBa JONOJHUTENBbHOM  00pa3oBaTelbHOM
IIPOrpaMMbl NPEACTABIEH B IPUIIOKEHUU [ .

6. OPTAHUBALIMOHHO-NIEJAT'OI'MYECKHE YCJIOBUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHO-MeTOAMYeCcKOE U MHPOPMALIHOHHOE 00ecrieyeHne

a) mutepatypa HTb MOU:

1. Komsimos, A. C. BogonmoarotoBka B 3HEpPreTHkKe : ydeOHOE MOCOOME IS BY30B IO
crnenuaabHOCTAM "TernsoBele AeKTpuueckue cTaHiuu" U "TexHOoNorust BOAbl M TOIUIMBA HA



TETUIOBBIX M aTOMHBIX AJIEKTPHUECKUX cTaHiusax" Hampasienus "Temnosnepreruka" / A. C.
Kompinos, B. M. JlaBeirun, B. ®. OukoB . — 2-¢ u3x., crep . — M. : U3narensckuii nom MOU,
2006 . — 309 c. - ISBN 5-903072-45-3 .;

2. CutuoB, A. A. Beenenue B MeMOpaHHyro TexHojoruto / A. A. CButioB . — M. :
HeJIu npunrt, 2007 . — 208 c. - ISBN 978-5-943431-25-8 ..

6) nmurepatypa ObC u B/I;

He npedycmompeno

B) ucnosb3yembie DbC:

1. UadopmanmonHno-ciupaBounas cucrema «Koaekc/Texakcnepr»
Http:\\proinfosoft.ru; http://docs.cntd.ru/;

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

3. OBC "YHuBepcuterckas Oubnuorexa onnaitH"
http://biblioclub.ru/index.php?page=main_ub_red;

4. DnexktponHas 6ubnuoreka MOU (3b MOU)
http://elib.mpei.ru/login.php.

6.2. KagpoBoe o0ecnieuenue

Jlis  peanu3zanuu  JOTOJHUTEIBHOW 00pa30BaTeNbHOM MpOrpamMMbl MPHUBIEKAIOTCS
IpenojaBaTesid U3 4Yuclla ITAaTHBIX HayyHo-nefarornyeckux padotukos ®I'bOY BO «HUY
«MDBOU» wm nuna, NpeacTaBUTENM paboTojaTened wWiM  oObeAUHEHUH paboTodaTeINICH.
Wudopmanus o KagpoBoM o00ecneueHUH JOTOJTHHUTENBHOM 00pa3oBaTeIbHONH MPOTPAMMEI
NpeAcTaBieHa B IpuiioxkeHuu /1.

CBeneHuss O  PYKOBOJAWUTENE  JOMOJHUTENBHOW  00Opa3oBaTeNbHOM  MPOrpaMMBbI
IIpeICTaBJICHbI B puiioxkeHue E.

6.3. ®unancoBoe obecneyenne

[Inan pacxomoB W pacyer OOOCHOBaHMSI CTOMMOCTHM IO  JOTOJHUTEIbHOU
o0pa3oBaTeNbHON IpOrpaMMe MpeicTaBieHbl B mpuioxenue XK.

duHaHCUPOBAHKUE MPOrPaMMBbl OCYIIECTBIISIETCA 3a CUET JIMYHBIX CPEJICTB CIiIylIaTesel
WIM 3aKa34YMKOB, MO HANpaBJIEHUIO KOTOPBIX IMPOBOAUTCS oOyueHHe. B kauecTBe 3aka3unka
MOTYT BBICTyHaTh paboToAaTenu, yHHUBEpCUTETHl (B ToM uucie MOMU), rocynapcTBeHHbIE
CTPYKTYPBI U IPOUME YUaCTHUKH 00pa30BaTEIbHOTO PHIHKA.

6.4. MaTepuaJbHO-TeXHHYECKOe o0ecneuyeHue

MatepraabHO-TEXHHUYECKUE YCIOBHS PEaTU3alliy JIOTOJHUTEIHLHOW 00pa30BaTeIbHON
MporpaMMeI ipeacTaBieHsl B [Ipunoxennn 3.

Kanennapusiii rpaguk yueOHOTO Tpoliecca pa3pabaThIBaeTCs ¢ y4eTOM TpPeOOBaHUH K
KauecTBYy OCBOCHHsS U To 3ampocam obOyuarommuxcsi ([Ipunoxenune W). Pacnucanue 3anatuit
pas3padarbIBaeTCsl Ha KOKAYIO pean3yeMyl0 IPOTpaMMy.

JUCT UBMEHEHUM (AKTYAJIA3AIIAN)



Ne /it CopepxaHue U3MEHEHMs (AaKTyaJIn3aluN) JlaTa yTBep>KaeHus: U3MEHEHUI
1 TpynoemMkocTh 19.09.2022
2 Kanengapusrii rpadux 19.09.2022
3 ITporpamMma yTBepxkjIeHa 21.09.2022
PyKOBOI[I/ITeJ'IB MognucaHo anexg';‘mnuoﬁ nf)p,nmcmo ®re0yY BO «HUY «M3U»
ovpasonatesiol C.L
IPOrpaMMBbI VinerTadmarop Rb7dd97ab-GromovsL-e5696e3b I'pomoB




