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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

HeabpopmupoBanrne npodecCHOHAIbHBIX KOMIIETEHIIMN cliymartened B o0nactu
TEXHOJIOTHI U 000PYIOBaHUSI OYMCTKU BOJBI M CTOYHBIX BOJ MEMOPAHHBIMU METOIAMH. .

IIporpamma cocTaBJjieHa B COOTBETCTBHM:

- ¢ OenepabHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM  CTAaHAAPTOM  BBICIIETO
oOpa3oBaHusl 1o HampasieHnto moaroroBku 13.03.01 TerutodHepreTrka MW TETUIOTEXHUKA,
YTBEP)KJICHHBIM ITpuKa3oM MuHoOpHayku oT 28.02.2018 r. Ne 14322.03.2018 r. Ne 50480.

®opma peajm3anuu: ooyuyenue B MOU.
®opma 00yUeHUSIOUHASI.

Pexum 3ansaTHii:

Pacniucanue 3aHATHII 1[0 JIONOJHUTENBHOM 00pa30BaTEIbHON MpPOrpaMMe MOXKET
yCTaHABIIMBAThHCS B 3aBUCUMOCTU OT Habopa B rpymmbl. KOHKpeTHbIE AaThl TPOBEACHUS 3aHATUN
YKa3bIBalOTCA B JIOIOBOPE HAa OKa3aHUE 00pa30BaTeNbHBIX yCayr. JlaHHbIE pacliucaHus XpaHsITCs
B DJIGKTPOHHOHM cHCTEME ydeTa XojAa peanu3auuu mnporpammbl. [Ipu mobOom rpaduke 3aHsTUN
ydeOHasi Harpy3ka ycTaHaBimBaeTcs He Oosiee 40 4yacoB B HEICHIO, BKJIIOYAs BCE BHUJIBI
ayTUTOPHOM 1 BHEAYTUTOPHOM (CaMOCTOSTENbHOI) yueOHOM paboThl CiryniaTes.

TpeOoBaHusi K YPOBHIO NMOATOTOBKHM CJylIaTe/isl, HeoOXoAMMBbIe ISl OCBOCHHUS
NPOrpaMMbUINIIA, JKEJAIOIIME OCBOHUTH JOMOJHHUTEIBHYIO MPO(PECCHOHATBHYIO MPOTPaMMYy,
JIOJKHBI UMETh BbICIIIEE WM CpeHee NpodeccuoHaIbHOe 00pa3oBaHue.

BoigaBaemblii JOKYMEHT: IIPH YCIICIIHOM IIPOXOKACHUU MIPOTPAMMBI U Cl1a4ye HUTOTOBOM
aTTeCTalluU BBIAACTCA YAOCTOBCPECHUC O MMOBBIIICHUN KBaJ'H/I(l)I/IKaIII/II/I YCTAaHOBJICHHOI'O 06pa3ua.

Cpok 1eiicTBUSI MTOTOBBIX IOKYMEHTOB

Cpok 1eHCTBHSI HTOTOBBIX JIOKYMEHTOB pErjaMEeHTUPYETCs Ha OCHOBE MpaBUII 1O paboTe
C NepcoHaIOM B cdepe NeATENbHOCTH IaHHOM MPOrpaMMbl, YCTAHABIMBACTCSI Ha OCHOBE
CoJiepyKaHHs TIPOrPaMMBbI U cOCTaBiIsieT (B rogax): 5.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

Tabnuna 1
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC TPEOOBAHUS K PE3yIbTaTaM OCBOCHHUS IPOTPAMMEI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
OIIK-2: Cnocoben 3HaTh:
pa3pabaTsiBaTh - CoBpeMeHHBbIE METO/Ibl KOHTPOJISI KayeCTBa BOJbI MO 3Taram
AITOPUTMBI U BOJIONOJATOTOBKH.
KOMIIBIOTEPHBIE
[IPOrpaMMBbl, IPUTOIHBIE YMers:
JUISL TPAKTUYECKOTO - OueHuBarh pe3yabTaThl C TOYKH 3peHHS 3DeKTUBHOCTH
MIPUMEHEHUS KOHEUHBIX pe3yJbTaTOB CBOEU NEATEIbHOCTH, C IMOCIEAYIOLIEH
UX KOPPEKIUEN.
Bnaners:
-  KoHTponb coOmio/ieHuss TEXHOJOTUYECKUX  IMPOIECCOB,
JEHCTBYIOLLIMX HOPM, MPaBUJ U CTaHAAPTOB BOJONOATOTOBKU U
¢dukcanus pe3yJIbTaToB Ha0JII0IeHU I B OTYETHOMN
JIOKYMEHTaIUU.

B pesynpTrare 0CBOEHHS MPOTPaMMBbl CIYIIATEINb JOJDKEH OBITh CIIOCOOEH pean30BhIBATH
TpYAOBBIe (YHKIIMH B COOTBETCTBHH C PO(PECCHOHATBHBIM CTaHIAPTOM (TalI. 2).

Tabmuma 2
[TpakTHKO-OpHEHTUPOBAHHBIE TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHUS IPOTPAMMBbI

Tpynosble pyHKIIUU TpeboBaHus K pe3yabTaTaMm \

2.2. XapakTepHCTHKAa HOBOI0O BHAA NPO(eCcCHOHANBHON AeATEIbHOCTH, HOBOM
KBAJIH(pUKaAHMU
He mpenycMoTpeno

3. CTPYKTYPA W COJIEPKAHUE ITPOI'PAMMbI (PABOYHE ITPOI' PAMMBI
JTUCLUILINH (MOAYJIEI)

3.1. TpyaoeMKOCTb IPOrpaMMbl

TpynoeMKOCTh mporpamMmsl BKJIIOYash BCE BHJbl ayJIUTOPHOM M BHEAyIUTOPHOU
(camocTOATENHEHOM ) pabOTHI COCTABIISET:

- 0,9 3aueTHBIX €OUHMIL;

32 ak. u.

CrpykTypa nporpaMMbl C YKa3aHMEM HAUMEHOBAaHUS [UCLUIUIMH (MOAYJEH) M HX
TPYJOEMKOCTH IIpECTaBiIeHa B Tab. 3.

VY4eOHBI MIaH JOMOJHUTENbHONH 00pa3oBaTeldbHON MpOrpaMMbl TMPEACTaBICH B
MIPUIIOKEHNE A., IBISAIOINNCSI HEOTHEMIIEMOM YaCThIO MPOrPAMMBI.



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)
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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.

TexHomornueckue
pacyersi,
MOJICIIUPOBAHKE U
MIPOEKTHPOBAHUE
MEMOpaHHBIX
YCTAHOBOK C 12
HCIOJIb30BAHUEM 2
KOMIBIOTEPHBIX
pacyeTHbIX
mporpamm (Ha
npumepax ROSA u
WAVE)

[

10

Hrorosas
2| 2
aTTecTalus

2 HTorosblii 3aueT

HTOIO:

N W

3.2. Conepxanue nporpamMmmsl (padoume NporpaMmMbl IMCUMILIAH (MO1YJIeil)
Coneprxanue TUCUUILTAH (MOIYJIeH) peACcTaBiIeHo B Ta0. 4.

Taonuua 4

CopepxaHue TUCIHUILIMH (MOYJIei)

HanmenoBanue
JTUCIUTUINH (MOJTyJICH )

CopnepxaHue TUCHUILINH (MOIYJIEH)

OcHOBHBIE MMpEaACTaBJIICHUA O M€M6paHHI>IX TCXHOJIOTHAX B BOJOIIOATOTOBKE, OUYHMCTKE
CTOKOB, CXEMadX C NTOBTOPHBIM HMCIIO0JIb30BAHUEM BOJbI B TCXHOJIOTHYCCKOM IUKIIC

1.1.

OcHOBHBbIE TPEICTABIECHUS
0 MeMOpaHHBIX
TEXHOJIOTHUSIX B
BOJIOTNIOATOTOBKE, OUHUCTKE
CTOKOB, CXEMax C
MOBTOPHBIM
WCTIOJIH30BAHNUEM BOJIBI B
TEXHOJIOTHYECKOM ILIHKJIE

[IpennoaroroBka. OcHoBHast 06paboTka. @UHUIIHAS
ounctka. UMT. Croku npomeinuieHHsie. CTOKH
x03.0bITOBBIE. [I0BTOpHOE HCITOJIB30BAHKE U «HYJIEBON
KHUJIKUNA cOpoc»

OO6patHbIii 0CMOC U HAHODUITBTPAITUS: 3aKOHOMEPHOCTH, BO3MOKHOCTH U OTPAaHUYEHUS,
XapaKTePUCTHKU MeMOpaH 1 MEMOpPaHHBIX JIEMEHTOB, IPUHITUITBI KOHCTPYHPOBAHUS

YCTaHOBOK

2.2.

OO6partHbIif ocMoC U
HaHO(QWIbTpAIUS:
3aKOHOMEPHOCTH,
BO3MOYKHOCTH U
OrpaHUYEHUS,
XapaKTepUCTHKU MeMOpaH
U MEMOpaHHBIX JIEMEHTOB,
TIPHUHITUTIBI

OcHoBHbl€e nponeccsl pazaeneHuss. CIeKTp NpoLeccoB
¢bunbTpoBaHus. TeXHOIOMH MEMOPAHHOTO pa3ieeHHUs.
[TpencraBiaenue 06 ocMoce U 0OPaTHOM OCMOCE.
Orpanundenus B oopatHoM ocMmoce. OcMOTHYECKOE
nasienue. Coneconep:kaHie U OCMOTHYECKOE J1aBJICHUE.
[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 pemeHnss. OpUEHTUPOBOYHBIE TEXHUKO-3KOHOMUYECKHE
nokasarenn. CebecToMMOCTh 00€CCOIEHHON BOJIBI
5. | OcagkooOpa3oBaHue B PYJOHHBIX MEMOPAHHBIX AJIEMEHTaX U CITOCOOBI OOPHOBI 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




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

O6paTHOOCMOTI/ILICCKI/IX YCTaH

OBOK

8.8. | Meroapl mpeBapuTebHON | MeTo bl IpeIBapUTEILHOM OLICHKH Kar3aTpar u
OILICHKHU Kam3arpaT u AKCIUTyaTallMOHHBIX TTOKa3aTeael 00paTHOOCMOTUYECKUX
IKCIUTyaTaIMOHHBIX YCTaHOBOK
Imokasarelei
00paTHOOCMOTHYECKHX
YCTaHOBOK

9. TexHoIOTHYECKHE pacyeThl, MOJCIMPOBAHNUE U TIPOCKTUPOBAHNE MEMOPAHHBIX YCTAHOBOK
C MCIOJIb30BAaHUEM KOMITHIOTEPHBIX PacueTHHIX mporpaMm (Ha mpumepax ROSA u
WAVE)

9.9. | TexHosOornyeckKue 9.1. Brenenue 9.1.1. Kakue 3agaum pemarorcs ¢

pacyeTsl, MOJICIIUPOBAHUE
U IPOEKTUPOBAHUE
MeMOpaHHBIX YCTAHOBOK C
UCIOJIb30BaHUEM
KOMITBIOTEPHBIX
pacyeTHbIX IporpaMm (Ha
npumepax ROSA u
WAVE)

ucnonp3oBanuemM TPMII 9.1.2. O6nactu nmpuMeHeHus U
cymecTByomue orpannuenus 9.1.3. Vcropus pazpaboTku
TPMII 1 npuHIHAIIBI MATEMATHYECKOTO MOICIIMPOBAHNS, HA
koTopbix noctpoeHsl TPMII 9.1.4. Bkiianku u cTpykTypa
untepdeiico TPMII 9.2. Pabora ¢ TPMII 9.2.1.
Nudopmanus o mpoekte 9.2.1.1. TpeboBaHUs K BBEACHHUIO
uHpopmanuu o npoekre 9.2.1.2. Yrounenune 3HadeHUs
moTeph Hamopa Ha Bxoqe 9.2.1.3. Beibop pasmepHocTeit
(exMHUI ©3MEPEHUSI) OCHOBHBIX ITapaMeTpoB (pacxona,
naBieHus TeMmeparypsl) 9.2.1.4. BeiOop BeriecTs s
OaaHCHUPOBKU HOHHOI'O COCTaBa BOAHOIO pactBopa 9.2.1.5.
[Touemy MeToaMKa pacueTa «HEOOMBIINX KOMMEPUECKUX
YCTAaHOBOK» OTJIMYAETCS OT MOJIX00B, IPUMEHSIEMbIX K
POMBIIIICHHOMY 00opyaoBaHuto? 9.3. MicxoaHble TaHHbIE
quist pacuera 9.3.1. CoctaB UCX0IHOM BOJIBI (BOJHOTO
pactBopa) 9.3.1.1. BeiGop uctouHmKa BoJ0CHAOKEHHS
9.3.1.2. Onmum g pacyera 9.3.1.3. BBoa naHHBIX,
OTpa’KaroIIMX MOHHBII COCTaB BOJIBI, M €r0 OaJaHCHPOBKA
9.3.1.4. BBOJ OCHOBHBIX MApaMETPOB UCXOJAHOM BOJIBI (CM.
n. 9.1.3.) 9.3.2. AHanu3 ycnoBHii, CHOCOOCTBYIOLINX
(opMHUPOBaHUS OCA/IKOB MaJOPaCTBOPUMBIX COEIUHEHHM
9.3.2.1. [TapameTpsl pabOTHI YCTAaHOBKH, BIUSIOIINE HA
npouecchl ((OPMUPOBAHUS OCAAKOB MAaJIOPACTBOPUMBIX
coequuenun 9.3.2.2. PeareHTHBIE METOIBI MUHUMU3AIINU
pucka GOpMUPOBAHUS OCAIKOB MATIOPACTBOPHUMBIX
coequaeHuit 9.3.2.2.1. [Toaxozas! k BEIOOPY MeToma 9.3.2.2.2.
[Tonxons! k BEIOOPY pearenTa 9.3.2.3. JlonomHUTENbHBIE
BO3MO>KHOCTH MUHUMM3ALNK pUCKa (OPMUPOBAHUS OCAJIKOB
MaJIOPaCTBOPUMBIX COEAUHEHH, HE yuTeHHbIe B TPMII
9.3.2.4. Ananu3 BeposiTHOCTU (OPMUPOBAHUS OCA/IKOB
MaJjopacTBOPUMBIX COEAMHEHUN; HHEKCH JlaHxkenbe,
Ctudda u Ipsuca 9.3.3. Apxurexrypa YOO 9.3.3.1. OnHo —




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

U JBYXCTyneH4yatble yctaHoBKHU 9.3.3.1.1. OnHocTynenuaras
YOO

AnHoOTamu paboyux MporpaMM AUCHUIUINH (MOYJICH) IpeACTaBICHbI B PHIOKeHHH b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Nndopmanus o0 mOpakTHUYECKOW TMOATOTOBKE B CTPYKTYpEe  JOIMOJHUTEIBHON
00pa30BaTeNbHON MPOTrPaMMEI TPEACTABIICHA B TIPHUIIOKEHUE B.

B pamkax y4yeOHOro IulaHa JONOJIHUTENbHOM 0Opa3oBaTEeNbHOM  MPOrpaMMbl
UCHOJb3YIOTCS TPAJUIMOHHbIE O0pa30BaTEIbHbIC TEXHOJOIMM, a TaKXe HHTEPAaKTHBHbIC
TEXHOJIOTUH, ITPEJCTABICHHBIE B TA0M. 5.

Ta0muma 5
XapakTeprucTuKa 00pa3oBaTeIbHON TEXHOJOTHU

HaumenoBanue ‘ Kparkas xapakrepucruka ‘

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

5.1. Tekyumuii KOHTPOJIb

Texymuil KOHTPOJIb IMPOBOAUTCA B COOTBETCTBUU C XapaKTEPUCTUKAMU KOHTPOJIBHBIX
3aaHuil u npeacrasieH B Tabnuue 1 npunoxenus I

5.2. IIpomeskyTOYHAsA aTTeCTALMSA

[IpomexyTouHas arrecTalys o MporpaMMme MpoBoaUTCs B (hopme 3auera, IK3aMEeHa WU
OT4eTa O CTAXHPOBKE B COOTBETCTBUM C YYEOHBIM IUIAHOM. XapaKTepUCTUKA 3aJaHHui
npencrasieHa B Tabnuue 2 npuioxxenus I

5.3. UToroBasi arrectanus
HrtoroBast arrectamusi 1Mo TporpaMme TPOBOAUTCS B (GOPME -umoeoswlii 3auem.
XapakTepucTrKa 3aaHui mpeacrabiena Taomwuie 3 mpunoxenus [

5.4. HezaBuCHMBIH KOHTPOJIb Ka4eCcTBa 00y4eHH s
[lopsimox  He3aBUCHMMOM OIIEHKM KauyecTBa JOMOJHUTEIbHOW  00pa3oBaTEbHOMN
IIPOrpaMMBbI NIPEACTABIIEH B IPUIIOKEHUU [




6. OPTAHUBAIIMOHHO-NIEJAT'OI'MYECKHE YCJIOBUSA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHO-MeTOAMYecKOe M HHGOPMALIMOHHOE 00ecIiedeHue
a) mureparypa HTb MOU:

1. KompbioB, A. C. BogonoarotoBka B 3HEpPreTHKe : ydeOHOE MOCOOME JJI BY30B IO
crienranbHOCTAM '"TernsoBble 3yieKTpuyeckue ctaHuuu" W "TexHoysorus BOJbI M TOIUIMBA Ha
TETUIOBBIX M aTOMHBIX AJIEKTPHUECKUX craHiusax" Hampasienus "Temnosnepreruka" / A. C.
Kompinos, B. M. JlaBeirun, B. ®. OukoB . — 2-¢ u3a., crep . — M. : U3narensckuii nom MOU,
2006 . — 309 c. - ISBN 5-903072-45-3 .

2. CeutnoB, A. A. Beenenue B MeMOpannyto TexHonoruto / A. A. CButuoB . — M. :
HeJIu npunt, 2007 . — 208 c. - ISBN 978-5-943431-25-8 .

6) nmurepatypa ObC u B/I:
B) ucnoibszyembie DbC:

1. MudopmanmonHo-cipaBouHas cucreMa «Komeke/Texakcnepr»
Http:\\proinfosoft.ru; http://docs.cntd.ru/;

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

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

4. DnextpoHHas 6ubauoreka MOU (36 MOU)
http://elib.mpei.ru/login.php.

6.2. Kanposoe o0ecneuenne

JUia  peanu3zanuu  JOTOJHUTEIBHOW 00pa30BaTEIbHOM MPOrpaMMBbl  MPUBJIEKAIOTCS
IperoiaBaTeNld U3 YMCla MTATHBIX Hay4dHO-Tiegarornyeckux padornukos ®I'bOY BO «HUY
«MOBOW» wm numa, npencTtaBuTeNM paboTojaTenel WM O0OBeAUHEHWH paboToHaTeNeH.
Wudopmanus o KagpoBoM oOecreuyeHHH JIOTOJHUTENIbHOW 00pa3oBaTeNbHOM MpPOTrpaMMBI
IpeACTaBJIeHa B IPHJIOKeHUH /1.

CBeneHuss O  pYKOBOJAUTENIE  JIOTIOJHUTENBHOM  00pa3oBaTeNbHOM  MPOTrpaMMBI
npesicTaBjIeHbl B mpusoxenue E.

6.3. ®Dunancosoe odecreueHue
[lnam pacxomoB W pacyer OOOCHOBaHHMS CTOMMOCTH TIO  JOMOJHUTEIBHON
o0pa3oBaTenbHON TporpamMMe TMpeICTaBlICHbI B IpuiioxeHue XK.



duHaHCUPOBAHKUE MPOrPaMMBbl OCYILIECTBIISIETCA 3a CUET JIMYHBIX CPEJCTB CIIylIaTesel
WIM 3aKa34MKOB, IO HANpaBJIEHUIO KOTOPBIX IMPOBOAUTCS oOyueHHe. B kauecTBe 3aka3umka
MOTYT BBICTYNaTh paboTojaaTeNn, yHUBEpCUTETH (B ToM umcie MOMU), rocymapcTBeHHbIE
CTPYKTYPBI U IPOUNE YHaCTHUKH 00pa30BaTEIbHOIO PHIHKA.

6.4. MaTepuaJibHO-TeXHHYECKOE 0O0ecrieyeHue

MarepraabHO-TeXHHUECKUE YCIIOBHUS pPEaM3allii JONOJHUTEIbHOW 00pa30BaTeIbHOM
MIpOrpaMMBI MpecTaBiieHb! B [Ipunoskenun 3.

Kanenmapusiii rpadgux ydeOHOTO Tporiecca pa3pabaThIiBaeTCs ¢ Y4ETOM TPEOOBaHHM K
Ka4yecTBY OCBOeHHUs M mo 3ampocam oOyuarommxcs ([Ipunoxenune WM). Pacrimcanme 3aHsTHiA
pa3pabaThIBacTCs Ha KOKAYIO PEaH3yeMyIO IPOrpaMmy.

JIMCT I3MEHEHU (AKTY AJIM3ALIAN)

Ne /it CopepxaHue U3MEHEHMs (aKTyaJIn3alun) JlaTa yTBep>KaeHus N3MEHEHNUN
1 IIporpamMma yTBepxkieHa 21.09.2022
PYKOBOI[I/ITGHB MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o CeeneHuna o enagensue L3N M3KU
O6pa3OBaTCJ'ILHOI/I Branenen Tpomos C.JI.
MPOTrpaMMEI Woermdurarop Rb7dd97ab-GromovsL-e5b96e3b C.JI. 'pomoB
(1OIKHOCTB, y4EHast CTENCHb, yYEHOe (moanuce) (pacuudpoBka

3BaHHUE) TIO/IIHCH)



