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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. ®opMupOBaHHE TEOPETHUYECKUX M MPAKTUUYECKUX OCHOB, HEOOXOAMMBIX IJIsI pacyera,
pa3paboTKH U CO3AAHUS FINEMEHTOB, IPUOOPOB M YCTPOMCTB U HAHOAIEKTPOHUKH, A TAKKE JaJIbHEHIIIEro
COBEPILECHCTBOBAHUS 3HAHUU ITyTEM U3YUYEHUS HAyYHO-TEXHUYKOM JIMTEPATYPBI 10 JAHHOU WIIM CMEKHOU

TEMATHUKaM.

1.2. 3agauy AUCHUILIUHBI

1. U3ydeHue 3aKkOHOB (PM3UKHU B HU3KOPA3MEPHBIX MOTYTPOBOJTHUKOBBIX CTPYKTYpax.

2. Uzydenue 6a30BBIX METOMK pacyueTa MapaMeTpoB HU3KOPA3MEPHBIX CTPYKTYP.

3. VzydeHue TEXHOJIIOTUU H3TOTOBJICHUS TTOIYIPOBOJHHKOBEIX T€TEPOCTPYKTYDP.

4. 3yuyeHne OCHOBHBIX KBAaHTOBBIX 3 (EKTOB, JEKAINUX B OCHOBE MPUOOPOB M YCTPOWCTB

HAHOJ3JICKTPOHUKMU.

5. U3yuyeHue KOHCTPYKIHU U (HU3UYECKUX TPHUHIIUTIOB PabOTHI MPHUOOPOB M yCTPOMCTB

HAHOJ3JICKTPOHUKMU.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).
Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHIA.
Moayns qucuuruine: @U3n4ecKue OCHOBBI AJIEKTPOHHUKH.

Nunexc quctummmunel: 51.B.05.03.
PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUEHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-2. Cnocoben
CaMOCTOSITEIIHO
IPOBOJTUTH
IKCIICPUMEHTAJIbHBIC
UCCIICIOBAHUS U
UCTIOJIb30BaTh OCHOBHBIC
MIpUEMbI 00PabOTKH U
Npe/CTaBICHUS
MOJYYCHHBIX JIAHHBIX

OIIK-2.1. 35aeT OCHOBHBIC
MIPUHITUIIBI IPOBEICHUS
AKCIIEPUMEHTAIIbHBIX
HUCCIENOBAHUN U
HCIIOJIL30BaHUA OCHOBHBIX
pueMoB 00pabOTKHU U
MPEJICTaBICHUS MTOJTYyYEHHBIX
IaHHBIX

3HaeT 6a30BbIC MPUHIIUIIBI TUTAHUPOBAHUS U
MMOCTAaHOBKH SKCTIICPUMEHTA B 00J1aCTH
HU3KOPa3MEpHBIX CTPYKTYD, a TAKKe
00pabOTKH AKCIIEPUMEHTAJILHBIX IAHHBIX U
MIPEACTABJICHUS UX B BUIC OTYETOB U
Mpe3eHTalHN

OIIK-2.2. YMeeT BHIOHpAThH
3P PEKTUBHYIO METOAUKY
HKCIIEPUMEHTATBHBIX
UCCIIEI0OBAHUM

YMeeT oCcyIecTBIATh BBIOOP METOTUKU
AKCIIEPUMEHTAIBLHOTO UCCIIEI0BAHUS
prOOPOB U YCTPOUCTB HAHODIIEKTPOHUKH

OIIK-2.3. Baageet HaBbIKAMHU
MIPOBEICHUS
AKCTIEPUMEHTAIIbHBIX
UCCIIeI0OBaHMM, 00paboTKU 1
MIPEACTABICHUS TIOTYICHHBIX
JTAaHHBIX

Brnaneer 6a30BbIMH METOTUKAMHU ITPOBEACHUS
AKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUN B
00J1aCTH HU3KOPAa3MEPHBIX CTPYKTYP, a TAKKE
00pabOTKH IKCIIEPUMEHTAIbHBIX TaHHBIX U
NPEICTAaBIICHNS UX B BUJIC OTYCTOB H
IIpEe3eHTalnN
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IIpodeccuonanbHbIe KOMIIETEHIIUH

[TKC-5. Cnocoben
YUUTHIBATh
COBpPEMEHHbIE
TEHJCHIIMH Pa3BUTHUS
AIIEKTPOHUKH,
W3MEPUTEIBHOU U
BBIYHCIIUTEIIBHOMN
TEXHHKH,
nH(})OpMAITMOHHBIX
TEXHOJIOTHI1 B CBOEH
npodecCuoHaIbHON
JESITEIIbHOCTH

[TIKC-5.1. 3naer
COBpPEMEHHbIE TeHICHIINU
Pa3BUTHUS AJIEKTPOHUKH,
W3MEPUTEIBHOU U
BBIUHCIUTENbHON TEXHUKH,
nH()OpPMAITMOHHBIX
TEXHOJIOTHI B CBOEH
npodecCuoHaIbHON
JESITEIIbHOCTH

3HaeT COBpEMEHHbIE TEHACHIINU Pa3BUTHUS
pruOOPOB U YCTPONUCTB HAHOIIEKTPOHUKHU

ITKC-5.2. YmeeT yuuTsIBaTh
COBpPEMEHHBIC TeHICHIINU
pPa3BUTHS DIICKTPOHUKH,
U3MEPUTENBHON U
BBIYHUCITUTENLHON TEXHUKH,
UH(POPMAIIMOHHBIX
TEXHOJIOTHI B CBOEH
npodeccuoHaNBHOM
JESITEIIbHOCTH

YMeeT NpoBOJUTH aHAJIN3 U YUUTHIBATh
COBPEMEHHBIE TEHICHIIMM Pa3BUTHUS B
00J1aCTH HU3KOPa3MEPHBIX CTPYKTYP, a TAKXKe
nprOOPOB U YCTPOUCTB HAHODIIEKTPOHUKH

ITIKC-5.3. Bnageer
COBPEMEHHBIMH TEHIACHIMSIMU
Pa3BUTHUS IEKTPOHUKH,
U3MEPUTEIILHON U
BBIUYHCIIUTEIbHON TEXHUKH,
UH(POPMALIMOHHBIX
TEXHOJIOTHI B CBOEH
pohecCHOHATBLHOM
JeSITEIIbHOCTH

CrniocoOeH aHaIM3UpPOBATh U YYUTHIBATH
COBPEMEHHBIE TCHICHIIMY Pa3BUTHUS
HAHORJIEKTPOHUKH
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[TKC-11. Cnocoben
CTPOUTH NPOCTEMIIINE
¢uznueckue u
MaTeMaTHYECKUe
MOJIeJIA IPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
AIIEKTPOHUKU U
HAHOJJIEKTPOHUKHU
pa3IMYHOTO
(YHKIIMOHAJILHOTO
Ha3HA4YEeHUs], a TAKKeE
HCIIOJIb30BaTh
CTaH/IapTHbIE
IIPOrpaMMHBIE CPE/ICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

ITIKC-11.1. 3naer
npocreinme Gu3nIecKue u
MaTeMaTHYECKUE MOICIIH
npuOOpOB, CXEM, YCTPOUCTB H
YCTaHOBOK DJIEKTPOHHUKH U
HAHOAJICKTPOHHUKH
pas3IudHOTrO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS, a TAKXKE
CTaHJApTHBIE IPOTPaMMHBIE
CPEeICTBa UX KOMITBIOTEPHOTO
MOJICIIUPOBAHUS

3HaeT 6a30BbIe PUBUYECKHE U
MaTeMaTU4eCKHe MOJIeIH TpUOOPOB U
YCTPOMCTB HAHORJIEKTPOHUKH, a TAKKE
MIPOrPaMMHBIC IPOTYKTHI IS UX pacdera u
MOJICJIUPOBAHUS

IIKC-11.2. Ymeer cTpouth
npocreimue GUu3nIecKue u
MaTeMaTHYeCKHe MOJIETTN
MpUOOPOB, CXEM, YCTPOUCTB U
YCTaHOBOK AJIEKTPOHUKH U
HAHOAJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHAIILHOTO
Ha3HA4YeHMUsI, a TAaKKe
UCIIOJIb30BaTh CTaH/IapTHbHIE
MIPOrpaMMHBIE CPEICTBA UX
KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS

YmMmeer cTpouth 6a30BbIie HU3NIECKUEC U
MaTeMaTHIeCKHUEe MOJEIH MPHOOPOB U
YCTPOWCTB HAHODJICKTPOHUKH, & TAKXKE
UCTIOJIB30BaTh HA MPAKTUKE IPOTPAMMHOE
obecriedueHne I MX pacyeTa u
MO/JICITUPOBAHUS

IIKC-11.3. Bnageer
HaBBIKAMH MOCTPOCHUS
MPOCTEHIINUX PUINIECKUX U
MaTeMaTHYECKUX MOJCIIeH
pubOOpPOB, CXEM, YCTPOUCTB U
YCTaHOBOK AJIEKTPOHUKHU U
HAHORJIEKTPOHUKH
pa3IUYHOrO
(GYHKIIMOHATILHOTO
Ha3HAYEeHHUs, a TAKXKE
UCIIOJIb30BaHUS CTaHJAPTHBIX
MIPOTrPaMMHBIX CPEACTB UX
KOMITbIOTEPHOTO
MOJEJIUPOBAHUSA

Bnageet HaBbIKaMU IOCTPOEHUS IPOCTENIINX
(bu3nUecKUX U MaTeMaTHYECKUX MOJIesei
IpuOOPOB U YCTPOMCTB HAHORIIEKTPOHHUKH a
TaKXe UCIOJIb30BAHUS CTaHIAPTHBIX
IPOTPaMMHBIX MPOIYKTOB JJIsl UX pacueTa u
KOMIIBIOTEPHOI'O0 MOJIETTUPOBAHUS

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akaJeMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
o Bcero Cemectpsl
Bunbl yueOHOIl esTenbHOCTH
qacoB |8 cemecTp|9 cemecTp

KonTakTHas aynuTopHasi paboTa 00y4yaromuxcs ¢ 16 4 12
npenoaaBarejieM, BCero

JIek1IMOHHBIE 3aHATUSA 4 2 2
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IIpakTHueckue 3aHATHA 6 2 4
JlaGopaTopHble 3aHATHS 4 4
KonrtpomnbHbie paboTbl 2 2
CamocrosiTeibHas padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasI 119 68 51
BHeayJAuTOpHasi paboTa o0y4aromuxcs ¢ npenojaasareieM, Bcero
[ToaroToBka K KOHTPOJIBHOM paboTe 30 20 10
IToaroroBka K TECTUPOBAHUIO 68 48 20
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 21 21
IToaroroBka u capaya dK3aMeHa 9 9
OO0mas Tpy10eMKoCTh (B 4acax) 144 72 72
Oo6mas TpynoemMkocTh (B 3.e.) 4 2 2

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa JTUCIHUIUIMHBI 0 pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.

Ta6mmma 5.1 — Pazens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus pasnenoB (Tem) Jlek. | Ilpak. | Jla6. | Cawm. Bcer(%;aCOB dopmupyembie
JTUCIIATIINHEBI 3aH., 4| 3aH.,4 | pab. |pab.,u KOMIIETEHITHH
HK3aMEHa)
8 cemecTp
1 ®usznyeckre 0OCHOBEI 2 2 - 68 72 I[IKC-11, IIKC-5
HAHORJIEKTPOHUKH
Uroro 3a cemectp| 2 2 0 68 72
9 cemecTp
2 DIeMEeHTHI U IPUOOPHI 2 4 4 51 63 OIIK-2, ITIKC-11,
HAHOXJIEKTPOHUKU [IKC-5
Uroro 3a cemectp| 2 4 4 51 61
Utoro| 4 6 4 119 133

5.2. Conep:xanue pa3aesioB (TeM) IUCHUANINHbBI

Copepxanue pa3aenoB (TeM) AUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuie 5.2.
Tabmuma 5.2 — Conepskanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JCKIUSIM)

TpynoemMkocTb
HazBanus paznenoB | Coxeprxanue pa3aenoB (TeM) AUCITUIUTHHBI (B (TeKLHOHHbIE dopMupyemsbie
(TeM) TUCIMIUTAHBI T.4. T10 JICKITHSIM ) KOMIIETEHIINHT
3aHATHSA), 4
8 cemectp
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1 ®uszuueckue
OCHOBBI
HaHORJIEKTPOHUKHU

Bounsl [le bpoiina. KBantoBoe orpaHuyeHue.
KBaHTOBO-pazMepHbIe OOBEKTH U HX
knaccudukanus. [TomynpoBoJHUKOBEIE
HaHOTETEPOCTYKTYpPbl. DHEPreTUUECKHE
JarpaMMBbl HAHOT€TPOCTPYKTYp. TpeboBanwus,
MPEABSBISAEMBIE K HAHOT€TEPOCTPYKTYpaM.
JIBoiinble rerepocTpykTypsl (JAI'C).
Caepxpeuierku. [lonynpoBogHUKOBBIE
CBEpXpeleTKU. Buabl cCBEpXpelIeTox.
DHepreTu4ecKue uarpaMMbl CBEpXpPELIETOK.
MuHU30HBI. DHEPreTUUECKUM CIIEKTP
3JIEKTPOHOB B CBEPXPELIETKAX.

[IKC-5,
IIKC-11

HUroro

Hroro 3a cemectp

9 cemecTp

2 DneMeHTEI U
MIPUOOPHI
HAHORJICKTPOHUKH

[Tpubopkl Ha pe30HAHCHOM TYHHETHUPOBAHHH.
Jlnonpl HA pe30HAHCHOM TYHHEJTUPOBAHUH.
Tpan3ucTopsl HA PE30HAHCHOM
TyHHenupoBanuu. [Ipubopsr Ha
OJTHODJICKTPOHHOM TYHHETHUPOBAHHH.
OIHORIEKTPOHHBINA TPAH3UCTOP.
OnHO31eKTpOHHBIA Hacoc. OTHOAIEKTPOHHAS
MamsTh. Y CTPOMCTBA HA OCHOBE
cBepxpemeTok. CBEeTOIMOAbI HA OCHOBE
reTepocTpykryp. MudpakpacHbie
(hoTOPUEMHUKN HA OCHOBE T€TEPOCTPYKTYP.
CBepXpemieTKy B Ja3epHBbIX CTPYKTYypax.
KBanTOBBIE KackaHbIE Ja3epbl. JIJaBUHHBIE
dhoTonnoasl. ONTUYECKHE MOTYJIATOPHI HA
ocHoBe 3¢ dekra [llTapka. Tpansuctopsl ¢
BbICOKOI noaBuxkHOCThI0 HEMT, pHEMT,
mHEMT. Cunossie HEMT TpaHn3ucTopsl Ha
ocHoBe GaN.

OIIK-2, I[IKC-5,
ITIKC-11

Hroro

Hroro 3a cemectp

\9)

HUroro

5.3. KonTposbHbie padoThl

Bupl KOHTPOJIBHBIX Pa0OT M Yachl HA KOHTPOJIbHBIC paOOTHI MPUBEICHBI B Ta0HIIE 5.3.
Ta6ymma 5.3 — KoHTposbHbIE pabOThI

No 1.1 | Buapl KOHTPOJIBHBIX paboT TpynoemkocTb, 4 dopmupyeMble KOMIETEHIINT
9 cemecTp
1 |KOHTpOJIBHa$I pabora 2 [IKC-5, ITIKC-11
Hroro 3a cemectp 2
Hroro 2

HaunmeHnoBanue nabopaTopHbIX paboT rpuBeieHo B Tabnure 5.4.

5.4. JlabopaTopHbIe 3aHATHSA

Tabnuua 5.4 — HaumeHnoBaHue 1a0opaTopHbIX paboT
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Ha3zBanus pa3genon
(Tem) TUCUUTLTAHBI

HanmenoBanue mabopaTopHbIX
pabot

TpynoemMKoCTs, 4

dopmMupyemsle
KOMIIETEHIIUN

9 cemecTp

2 DneMeHThl U TPUOOPbI

HAHOJ3JICKTPOHUKH

HccnenoBanue QJICKTPUYCCKUX U
OINITUYCCKUX XapAKTCPUCTUK
CBETOAMNOJ0B Ha OCHOBC
TeTCPOCTPYKTYPBI C KBAHTOBBIMHA
sAMaMH

OIIK-2, I[IKC-5,
ITIKC-11

HccenenoBanue XapakTepUCTHK
TPaH3UCTOpPA C BBICOKOU
MIOJIBU’KHOCTBIO 3JIEKTPOHOB
(HEMT)

OITK-2, TTKC-5,
TMKC-11

Hroro

4

Hroro 3a cemectp

4

Hroro

4

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaOHIE 5.5.

5.5. llpakTyeckue 3aHATUSA (CEMUHAPDI)

Tabauma 5.5. — HaumeHoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)

HaszBanus pasgenon
(TeM) AMCUUIIIMHBI

HanmeHoBaHME NPaKTUYECKUX 3aHATHN
(cemnHapoB)

TpyroemMKoCTb,
q

dopMupyemsie
KOMIIETCHIIUU

8 cemecTp

1 ®u3nUecKre OCHOBBI
HAHOJ3JICKTPOHUKHU

Bonns! Jle bpoiinsa. KBantoBoe
orpanudenue. [1omynpoBogHUKOBbIE
HaHOT€TEPOCTYKTYPHI.
[TonynpoBOAHUKOBBIE CBEPXPELIETKH.
OHepreTudecKue TuarpaMmel
HAaHOT€TEPOCTPYKYTP U CBEPXPELIETOK.
bannuctuyeckuii TpaHCIOPT.

IIKC-5, ITIKC-11

Hroro

Hroro 3a cemectp

9 cemecTp

2 DJIEMEHTEI U
npudOpbI
HAHODJICKTPOHUKHU

Jnoapl HA pe30HaHCHOM
TyHHEIUpOBaHUH. OTHOAIEKTPOHHBIN
tpansuctop. MudpakpacHsie
(bOTONPHEMHUKH.

OITK-2, TTKC-5,
TKC-11

KBaHTOBbIE KacKaJHbIE JIa3ephl.
OnTrueckre MOAYJISITOPbl HA OCHOBE

s dexra [lTapka. CBETOAMOIBI U JTA3€PhI
Ha TeTepPOCTPYKTypax. TpaH3UCTOPHI C
BBICOKOH moaBMKHOCTEI0O HEMT,
pHEMT, mHEMT.

OIIK-2, I[IKC-5,
ITIKC-11

Hroro

Hroro 3a cemectp

n

Hroro

5.6. KypcoBoii npoexkT / kypcoBasi pabora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.7. CamocTosiTeqbHast padoTa
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Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B
Tadimue 5.7.
Tabmmma 5.7. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN

HasBanns paznenos | Bunsl camocrosrensHol | Tpynoemkocts, | ®opmupyembie Dopmsbl
(TeM) AUCLHUIIINHBI paboThI q KOMIETEHIINH KOHTPOJISt
8 cemecTp
1 ®uznueckue [Togroroska k 20 [IKC-5, IIKC-11 | KonTtponbHas
OCHOBBI KOHTPOJIBbHOH paboTe pabota
HaHOSJICKTPOHUKH [Togroroska k 48 [KC-5, IIKC-11 | TectupoBanue
TECTUPOBAHUIO
Hroro 68
Hroro 3a cemectp 68
9 cemecTp
2 DneMeHTEI U ITonroroBka K 10 IIKC-5, IIKC-11 KonTtponbsHas
MIPUOOPHI KOHTPOJILHOH paboTe paborta
HAHOS3JICKTPOHUKH IloaroroBka k 20 OIIK-2, I[IKC-5, | TectupoBanue
TECTUPOBAHUIO IIKC-11
[MonroroBka k 21 OIIK-2, TIKC-5, | JlaGoparopHas
nabopaTopHoO# padoTe, [IKC-11 pabora
HalMcaHue OTyeTa
Hroro 51
Hroro 3a cemectp 51
[loaroroBka u cnaua 9 OK3aMeH
JK3aMeHa
Hroro 128

5.8. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTABICHO B Ta0IHIIE 5.8.
Tabnuna 5.8 — CooTBEeTCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX TIPU U3YUYECHUHU AUCLIUILINHBI, U BUOB

3aHATUI
Bunbl yueOHOM nesTeIbHOCTH
dopmupyembie
Jlex. | IIpak. | JIa6. | Cawm. DopMBI KOHTPOJIA
KOMIICTCHITHH
3aH. 3aH. pao. pao.
OIIK-2 + + + +  |KonTponbHas pabota, Jlaboparopras
pabota, TectupoBanue, JK3aMeH
ITIKC-5 + + + +  |KontponsHnas pabora, JlabopatopHas
pabora, TectupoBanue, IK3aMeH
ITKC-11 + + + +  |KoHnTponbHas pabota, JlaboparopHas
paborta, TectupoBanue, JK3aMeH

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4aronXCs
PeittuHroBast cuctema He UCIOJIb3YETCS
7. Y4yeOHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecnieyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpPaTYpa

1. bopucenko Buktop EBrenneBud. Hanoanektponuka : yueOHoe mocobue s By30B. - M.:
BMHOM. JIaGopatopus 3Hanui, 2012. - 224 c¢. (manuuue B 6udbnuoreke TYCVYP - 81 3k3.).
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2. Hanonnektponuka: Yuyeonoe nocodbue / FO. B. Caxapos, II. E. Tposu - 2010. 88 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/537.

3. ®umunmnoB B. B. ®u3zndeckue 0oCHOBBI HAHOAJIEKTPOHHUKHU : yueOHOe mocobue / B. B.
Ounmunnos. - Jluneuk : Jluneukuit I'TTY, 2018.-160 ¢ [DnexTpoHHbId pecypc]: — Pexum mocrtyna:
https://e.lanbook.com/book/115011.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Yanneirun FO.A. HanorexHonoruu B anektponuke: Monorpadus / H. U. Boprapar [u np.]; pen.
1O. A. Yamuibirue ; MOCKOBCKHE TOCYIapCTBEHHBIM MHCTUTYT JIEKTPOHHOHM TexHUKU.-M.: Texnocdepa,
2005.-446 c. (manuuue B 6udbmmoreke TYCYP - 20 5k3.).

2. lparynoB B.I1. OcHOBBI HaHO3JEKTPOHUKHU:yueOHOEe Tocodue st By30B/B. I1.[lparynos, U. I
Hewussecthbiit, B.A. I'punuun. - M.: ®uszmarkuura ; M.: Jloroc ; M.: YHuBepcurerckas kaura, 2006. -
494 ¢ (maymuune B ouoimoreke TYCVYP - 32 3k3.).

3. Hpob6or I1. H. Hanoanekrponuka : yuednoe nmocodue / I1. H. JIpo6ot. - Mocksa : TYCVYP, 2016.
- 286 c [DnektponHsIi pecypc|: — Pexxum gocrtyma: https://e.lanbook.com/book/110241.

4. Ceprees, B. A. DneMeHTHI 1 yCTPOWCTBA HAHOIJICKTPOHUKH : yueOHoe mocodue / B. A. Ceprees.
- YubsunoBck : Yal'TVY, 2016.- 137 ¢ [DnexrpoHHBI pecypc]: — Pexum gocrtyna:
https://e.Lanbook.com/book/165019.

5. DnekTpoHUKA M HAHOZJIEKTPOHUKA: BBeneHue B HampasieHue 11.03.04 : xpecromatus /
cocrasurenu E. 5. Bykuna [u np.]. - HoBocubupck : HI'TY, 2019. - 200 ¢ [DnekTpoHHbIH pecypc]: —
Pexum goctyna: https://e.Lanbook.com/book/152138.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-MEeTOAUYECKHE MTOCOOHSI

1. CaxapoB I0.B. HaHoanekTpoHuka. Y4eOHO-METOAHMYECKOE MOCOOME MO MpaKTHKaM H
camocrosTenbHol padote ctynenTos / FO. B. CaxapoB — Tomck : TYCVYP, 2016. — 36 ¢ [ DneKTpOHHBIH
pecypc]: — Pexxum goctyma: https://miel.tusur.ru/dwn/umo/id/204b8903e58/f/NE_prakt.pdf.

2. Caxapos 10.B. Hanosnexrponuka. Meroanueckue yka3zaHus MO BBIIOJHEHUIO Ja00OPaTOPHBIX
paboT g cTyAeHTOB Hamnpasienuit moarotToBku 11.03.04 «3nexTponuka u HaHodneKTpoHHKay 28.03.01
«Hanotexnonoruu u MukpocuctemHas texuukay / FO. B. CaxapoB — Tomck : TYCVYP, 2016. — 40 ¢
[DnNeKTpOHHBIH pecypc]: — Pexum apoctymna:
https://miel.tusur.ru/dwn/umo/id/20879d717729/f/NE_lab.pdf.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMHU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToANUECKHE MaTepUalbl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YHUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B popMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPHATHS HHPOPMALINH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s U ¢ HApyLIeHUsIMU OTIOPHO-BUTaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIUILUIMHBI PEKOMEHIyeTCs o0pamarhcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTOpeiM Y TYCVYPa oTkphIT mocTyt:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecneyeHne JMCIUIITHHbI

8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIHOHHBIX 3aHATHI
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Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0OYHBIX MECT JJII Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOM M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUNBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYueOHast ayiuTopust: yueOHast ay IMTOPHS JUI IPOBEACHUS 3aHATHIA MIPAKTUYECKOTO THIIA, ydeOHas
ayJIMTOpUs JUISl IPOBEJICHUS 3aHATUI CEMUHAPCKOTO THUIA, IOMEIIECHUE I TPOBEACHHS I'PYIIOBBIX U
WHAMBHIyalIbHBIX KOHCYJIbTALUH, TIOMEIICHUE ISl TPOBEACHHS TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM
attecranuu; 634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 237 aya.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlabopaTopusi HaHOSJIEKTPOHUKU U MHKPOCHCTEMHON TEXHUKHU: yueOHas ayAuTOpHUs IS
MpOBEICHUS 3aHATHI J1abopaTopHoro tuna; 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynwuia, a.
74, 115a ayn.

Onucanue UMeroerocs 000pya0BaHuUs:

- Ocmmmmorpad ACK 1021;

- 'eneparop 3-34;

- BoasT™meTp B7-21;

- BoasT™meTp B7-26;

- bnok nuranus b5-47 (2 mr.);

- bnok mutanusa b5-10;

- Muxpockon MbC — 9 (2 mir.);

- Uctounuk muranus HY 3003 (2 mt.);

- Uctounuk nmuranuss UTS003ED (2 mir.);

- U3meputens MoutHocTH cBeToBOrO noroka TES-133;

- JlabopaTopHble cTeHABI: «DIEMEHTbl HAHOZJIEKTPOHUKH: ONTO3JIEKTPOHHBIE MPUOOPHI U
YCTPOUCTBa», «DIEMEHTHl HAHODJIEKTPOHUKU: THUOIB», «DIEMEHThl HAHOAJIEKTPOHUKHU: MOJEBBIC
TPAH3UCTOPBI»;

- Ucrounuk mraausg GPS 3030 DD;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecneuyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNoKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmnauna ynuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pyI0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;
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- OpenOffice;

- Kaspersky Endpoint Security 10 mgns Windows;
- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 00YUEHUS OOILEro U CHeHUaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHUSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPETOoAaBaHus
U1 00y4aloUUXCcs C HHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOr0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Taduure 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi paspeinos (tem) PopwmHpyemie ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCIUIUIAHBI KOMIIETEHIINH
1 ®uznuecknue OCHOBBI I[IKC-11, IIKC-5 |KoHTponbHas IIpuMepHBIil IepeyeHb
HAHOD3JIEKTPOHUKH pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
2 DNeMEHTBI U IPUOOPHI OIIK-2, ITKC-11, |KonTposbHas [IpuMepHbIii TEpeUeHb
HaHORJICKTPOHUKH [TIKC-5 pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIIPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYEHUS IO
JTUCIUILINHE TpUBeAeHa B Tabmuie 9.2.

Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU ILIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O
TMCIUTUTAHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. Tlo xakuM HaIpaBJICHUSAM OTPAHUYEHO JIBUYKEHUE 3aPSUKEHHBIX YaCTHUI B KBAHTOBBIX TOUKAX:
a) TOJIBKO TT0 HAIPABJICHHUIO X
0) TOJIBKO MO HaINpaBJIeHUIO Y
B) TOJIBKO T10 HAIIPaBJICHUIO Z
T') Mo HarnpaBiaeHusM XY Z

2. Tlo xakuM HaIpaBJICHUSM OTPAaHUUYEHO JIBUKEHHUE 3apsKEHHBIX YaCTUI] B KBAHTOBBIX TUICHKAX:
a) 1o HampaBJieHUusM X U Y
0) TOJIBKO MO HaINpaBJIeHUIO Y
B) TOJIBKO T10 HAIIPaBJICHUIO Z
T') IO HaINpaBJIeHUsIM X U Z

3. Ilo kakuM HampaBJIECHHUSIM OTPAHMUYEHO JBH)KEHHUE 3apsHDKEHHBIX YACTUIl B KBAHTOBBIX HHUTAX
(mHypax):
a) o HampaBJieHUusM X U Y
0) o HanpaByeHUIO Y U Z
B) TOJIBKO T10 HAIIPaBJICHUIO Z
T') IO HaINpaBJIeHUsAM X U Z

4. Kakoe MUHUMaJIbHOE KOJIMYECTBO IHEPTeTUUECKUX YPOBHEH MOHKHO OBITh B KBAHTOBOH SIME
JIBOMHOM reTepOCTPYKTYPHI:
a)0
0) 1
B) 4
r)9

5. B kaky1o U3 cBepXpemeToK BXOAST MOIYIPOBOJAHUKU C OJIMHAKOBBIM XUMUYECKUM COCTaBOM,
HO C Pa3HbIM TUIIOM IIPOBOJUMOCTH:
a) KOMITO3UIIHOHHYIO
0) JTerupoBaHHYIO
B) MOJyJIMPOBAHO—JIETUPOBAHHYIO
T') BO BCE MEPECUNCIICHHBIC

6. MakcumalibHasi TOJIIIMHA KBAHTOBOM SIMbI IBOMHOM T€TEPOCTPYKTYPHhI HE TOJKHA ITPEBBIIIATD:
a) 100 am
0) nuHy BosHbI [e bpoitns
B) JJIUHY KOT'€PEHTHOCTU
r) 10 am

7. MakcumanbHOE pa3finyre MOCTOSHHBIX PELIETOK A MaTepUajoB BXOJAILIUX B UICAIbHYIO
reTePOCTPYKTYPY HE JOIKHO MPEBBIILIATS!
a) 1%
0)5 %
B) 0,1 %
r)3 %

8. Ilpu KakoMm W3 TUMOB HAYAJIBHON CTAAWM POCTA, BO3HUKAIOIIUX MPU OCAKICHUU aTOMOB Ha
MOJJIOKKY M3 Ta30BOM (a3bl, MPOUCXOIUT (POPMUPOBAHNE KBAHTOBBIX TOYEK:
a) ®panka- Ban gep Mepse (cioeBoii pocT)
0) Ctpanckoro — KpacranoBa (mpomMeXyTOYHBIN THIT)
B) ®onbMepa — BebGepa (0CTpOBKOBBII POCT)
T') BO BCEX MEPEUNCICHHbBIX

9. Kak Oyner u3aMeHATbCs KOAPOUIUEHT MPo3pavHOCTH Oapbepa D, npu yBeIMYEHUH MacCChI
YaCTHIIbI, €CJIU €€ SHEPTUsl OCTAETCS MPU ATOM MOCTOSHHOM:
a) YMCHBIIIUTCS
0) yBEITUYHTCS
B) OCTaHETCS MOCTOSIHHBIM
I') MOKET YMEHBIIUTHCS WIH YBEIUYUTHCS, B 3aBUCUMOCTHU OT 3apsi/ia YaCTHUIIbI

10. Kako#i kBaHTOBBIN 3((HEKT JEKUT B OCHOBE pabOTHI CBEPXMPOBOJSIIETO KBAHTOBOTO

unrepdepenimonHoro narunka (CKBU/):
a) a¢dext lTapka
0) adbdext Ixo3edcona
B) 1leJ0uncaeHHBIN 3¢ ekt Xomta
r) 3pdexr AapoHoa-boma
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9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

Bonna Jle bpoiins. KBantoBoe orpanndenne. KBaHTOBbIE MJICHKH.

Bonna Jle Bpoiins. KBantoBoe orpannyenue. KBaHTOBbIE TOUKH.

Bonna Jle bpoiins. KBantoBoe orpanndenue. KBaHTOBbIE HTHYPHI.

['erepocTpykTypsl. DHeprerudeckas auarpamma JI'C. OcHoBHbIE TpeOOBaHMsI, IPEABIBIIEMbIC

K TE€TepOCTPYKTypaM. MeToibl U3TOTOBIIEHUS T€TEPOCTPYKTYD.

CaepxpenieTku. JHepreTHUecKue JuarpaMmbl CBEPXpemeToK. MUHU30HBI.

CBepxpemeTku. JDHEpreTuYeckue auarpaMmbl cBepxpemeTok. CBONCTBO 3JIEKTPOHOB B

CBEpXpeIleTKax.

. banmuctuueckuii Tpancnopt. KBaHT conpotuBnenusi. KBaHT mpoBOIUMOCTH.

. Cnoco6b! popMUpOBaHUs KBAHTOBOPA3MEPHBIX CTPYKTYp. POpMHUpPOBAHUE KBAHTOBBIX TOUECK.

. Croco6sl (hopMupoBaHHS KBAaHTOBOPA3MEPHBIX CTPYKTYp. POpMHpPOBaHHE KBAHTOBBIX
MIPOBOJIOK.

10. Cnoco6s1 hopMHUpOBaHHsI KBAHTOBOPa3MEPHBIX CTPYKTYp. POpMUPOBaHNE KBAHTOBBIX TUICHOK.

b

SN

O 0

9.1.3. IlpuMepHbIii NepeYeHb BAPMAHTOB (3aaHNI) KOHTPOJIBHBIX PadoT

Bapuant Nel
1. Onpenenuts mHy BoiHbl e Bpoilns mis a1eKkTpoHa ¢ sHeprieit 2 2B.
2. Ilpoton obnamaer kKiHeTHUecKoil 3Heprueii T = 1 k3B. OnpenennTs JONOTHHTEIEHYIO 3Heprio 6T, KoTopyio
HeoOX0IMMO eMy COOOIIHTE [UIA TOro, YTO0B! JUTHHA BOH A e Bpoilisg yMeHpIIIIach B TPH pasa.
1 3. Imeetcsa JII'C Ha ocHoBe AlAs/Al:GaixAs/AlAs. Tonuaa KBaHTOBOI MBI cOCTaB/seT 4,5 HM. OmpeieiTh
: MaKCHMANELHBII x IPH KOTOPOM B KBAaHTOBOIT siMe 6y1eT OJIIH SHepreTirieckiil ypoBeHb. CIpaBOUHEIe TaHHEIE
UL MaTepHAIOB B3ATh U3 CIPABOIHHKA. DghghexmitcHyio Maccy mpoliHozo coeduHeHUA (3A6UCANYIO Om X)
cUUMamb NOCMOSAHHOII U NPUPABHATNb K cPpeOHeMY aplremuieckony 3SHa4eHio.
4. Twmeetca [IT'C na ocnose AlAs/InAs/AlAs. OnpefelnTs MIHIMAIBHYIO I MAKCHMATLHYIO TOMIIIMHY KBAaHTOBOIT
AMbI. CrIpaBOYHBIE JaHHEIE ISl MATEPHATIOB B3ATh H3 CIIPaBOYHIKA.
Bapuanrt 10
1. Ompenennts JHAY BolHb [{e Bpoiins g snekTpoHa ¢ sHeprueii 2,8 5B.
2. IHwmeetcs III'C Ha ocHoBe AIN/GaN/AIN. OnpeieniTe MHHIMAIBHYIO I MAKCHMATIBHYIO TOIIIHHY KBaHTOBOI
siMbl. CrIpaBO4HBIE JaHHBIE U1 MATEPHATIOB B3STh 113 CIIPaBOIHIKA.
3. Hwmeetca JII'C Ha ocHOBe AlAs/Al.Gai.«<As/AlAs. TonmmiHa KBaHTOBOIT MBI cocTaBifgeT 5 HM. Onpe/ie/InTh
2. MaKCHMAIBHEIH x IPH KOTOPOM B KBAHTOBOII SiMe OyaeT OIMH SHepreTHIeckuii yposeHs. CIIpaBoTHLIE JaHHLIE
JUIT MaTePHATIOB B3ATh M3 CIPABOYHIIKA. 3gbqbe.=cmu6ny;o Maccy mpoiHozo coeduHeH s (zaeucaufyio om x)
CUNMAM B NOCMOAHHOT U NPUPasHams K cpedﬁzu_y ('."PHQ&‘L!EMH‘JECKO,’II}’ IHAYEH L)
4. IImeeTcs rerepocTpykrypa Ha ocHoBe AlAs/Al:Gaj xAs. OnpeseauTs HHTEPBa X IPH KOTOPOM CIpyKTypa GyJer
YII0BIETBOPSTH TpeOoBaHIsAM, IIPeIbiBIIseMbIM K rerepocTpyTypaM. ClipaBoyHble [JaHHbIe JUI MaTepHaIoB
B34Th U3 CHIPABOYHHKA.

Bapunant 24

1. Omnpenemits ;umHy BoxHs! Jle Bpoiins wis anekTpoHa ¢ sHeprueii 2 5B,

2. OmpenennTh MITHEMAIBHYEO YHEPITHIO YIeKTPOHA, HaX0/IIIerocs B MOTEeHIHAIBHOI AMe MIpHHOil 5 HM. OTBeT
nath B 3B.

3. 3. THmeetca JII'C Ha ocHoBe AIN/GaN/AIN. OnpeaennTs MHHHMAaIBHYIO H MAaKCHMAIBHYO TOMITHHY KBAHTOBOH

ambl. CIipaBOYHBIE JIAaHHBIE JUIS MAaTEPHAIOB B3ATh H3 CIIPABOYHHKA.

4. TImeetcs reTepocTpyKTypa Ha ocHOBe AlAs/Al,Ga; «As. OnpeiennTh HHTepBaI X IpH KOTOPOM CTPYKTypa OyaeT
YIOBIIETBOPATH TPEDOBAHHAM, IIPEIBABIAEMBIM K reTepocTpyTypaM. CIIpaBovHbIE JaHHEIE UL MATEPHAIIOB
B34Th H3 CIIPaBOYTHIKA.

Bapnant 5

1. Onpegenuts AIHHY BOIHBEL, NpH KOTOpOil OyaeT MaKCHMyM ONTHYECKOTO IIOIJIOIIEHHS JUIS
cBepxpemerkn Ha ocHoBe AlAs/AlGaAs/AlAs. Ecan TommHa KBaHTOBBIX SM COCTaBiIsgeT 6 HM,
Gapbepos 15 Hm.

2. Onpenenuth MaKCHMAJIbHYIO TeMIIEparypy, IpH KOTOpoil BO3MOXKHa paboTa OJHOYIEKTPOHHOIO

4. TPAH3UCTOpA ¢ TOIOJOIHYEeCKHMH pa3Mepamu 110 HM, BBIIOIHEHHOTO IO TEXHOIOIHH H3OJIALIIH
HMMIUIAaHTHPOBaHHBIM KuciopoaoM (SIMOX) i nMeromiero mpuHy 3asopa 35 HM.

3. Onpenenuts WIHHY BOJHBI H3IydeHus A cBetomuona Ha ocHoBe J{I'C GaN/InxGaixN/GaN (x=0.35).
Tommmina 6aprepoB coctapnsteT 10 HM, ToNIHA KBAHTOBOIT AMEI cOCTaBIAgeT 4 HM. .

4. Haiitn BeposTHOCTE NpoxoxkaeHHs D u oTpaskeHHs R s 3/eKTpoHa ¢ 3Heprueii 3 3B, npoxomsimero
yepe3 Gaprep BbicoToll 3,5 9B 11 npotskeHHOCTHIO 2 HM. dQdeKTHBHYIO Maccy IIPHHSTH PaBHON Macce
3IEeKTPOHA B COCTOSIHIIH ITOKOS.
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Bapmnanr 27

1. Omnpenennts nmpnuy 6apbepa d, IpH KOTOpoii BEpOSTHOCT IIPOXOXKIAEHHS YIeKTpoHa ¢ dHeprueii 3 3B
gepes Oaprep BeIcoToll 3,3 5B okaxkercs pasroit D=0,01. DdderTnBHYIO Maccy IPHHATH paBHOI Macce
971EKTPOHA B COCTOSHIH ITOKOSL.
Hafitn BepositTHOocTe mpoxokmeHus DD u otpaxenns R m1a smexktpoHa ¢ 3Heprueil 3,0 5B,
5. IpOJIeTAloONIero Haj IOTeHIHaTbHBIM OapbepoM BbicoTOil 2,0 3B M IpOTSIKEeHHOCTHIO 4 HM.
DddexTHBHYIO Maccy IPHHATH PaBHOI Macce 31eKTPOHA B COCTOSHNH ITOKOSL.
3. OmpememmrTe MaKCHMAIBHYIO H MIHHMAIbHYKO JUINHY BoiHbl 13mydenns mis KKJI Ha ocHoBe
ceepxpemetsn AllnAs/InGaAs/AllnAs.
4. OmpenennTs MaKCHMaIbHYI TeMIlepaTypy. IpH KOTopoil BO3MOxkKHa paboTa O0IJHO3IEKTPOHHOTO
TPaH3NCTOpa C TONOJIOrHYeCKHMH pasMepamn 130 HM, BBINOJIHEHHOIO IO TEXHONOIMH H3OJIAIHH
IMIUTAaHTHPOBAaHHEIM KucaopooM (SIMOX) i nMeromero mmpHHy 3a3zopa 35 HM.

(]

9.1.4. Tembl J1a00paTOPHBIX PadoT

1. UccnenoBanue 3JEKTPUUYECKUX U ONTHUYECKHUX XapaKTEPUCTHK CBETOJMOJOB Ha OCHOBE
TeTepOCTPYKTYPHI C KBAHTOBBIMU SIMaMU
2. HccnenoBanne XxapaKTePUCTUK TPAH3UCTOPA C BRICOKOU MOABMKHOCTHIO AekTpoHoB (HEMT)

9.2. Meroanueckue peKOMeHIAHU

YueOHBI MaTepuan uznaraeTcs B Gopme, mpeamnoiaramiieid caMOCTOSITEIbHOE MBIIIICHHE
CTYZEHTOB, camooOpa3oBanue. [Ipu aToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HayaTh u3yueHne AMCUMILTUHBI HEOOXOAMMO CO 3HaKOMCTBa ¢ paboueil mporpaMMoin, CITUCKOM
y4e0HO-METOMUECKOT0 U MporpaMMHoOro obdecnedenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPerTyCMOTPEHHBIX
y4eOHBIM IUTAHOM.

B nporiecce n3ydeHus IUCHUIUIMHBI IS JIYIIETO OCBOCHHS MaTepuaia He0OXOIMMO peryysipHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJI30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJEPKAIIUMHU
HAay4YHO-TIONYJISIPHBIE W CHELHAIM3UPOBAHHBIE MaTepHaibl, MOCBIIICHHbIE PAa3TUYHBIM acIeKTaM
y4eOHOM JUCUUIUINHBL.

[Ipu caMOCTOATEIEHOM U3YUYEHUH TEM CIIeIyHTe PEeKOMEH IAIIHSIM:

— YTEHHE WU NMPOCMOTP MaTepHala OCYIECTBIANTE CO CKOPOCTHIO, JOCTATOYHOM ISt
WHJMBUIYaTbHOTO MOHMMAHUS M OCBOCHHUS MaTepualia, BBIAEIsAS OCHOBHBIE MJEH; Ha OCHOBAHHUH
M3YYEHHOTO COCTaBUTH Te3uchbl. OCBOMB MaTepual, MOMBITaTbCI COOTHECTU TEOPHUIO C MPUMEpaMu M3
MIPAKTUKH;

— €CJIM B TEKCTE BCTPEUAIOTCSI HE3HAKOMBIE MJIM MaJIO3HAKOMBIE TEPMHHBI, CIETyeT BBISCHUTD UX
3Ha4YeHHUe /715l TOHUMaHUs albHEHIIero MaTepuara;

— OCMBICJIMBAalTE MPOYUTAHHOE M U3YUEHHOE, OTBEUYANTE Ha MPEAJIOKEHHbBIE BOIPOCHI.

CryneHTbl MOTYT NOJTy4aTh HHIAWBUIyalbHbIE KOHCYJIbTAIlMH, B T.4U. C HCIIOJIb30BAaHUEM CPEJICTB
TEJIEKOMMYHHUKALHH.

[To gucuunianHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB W 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
XKypHaJe 1Mo JUCLUIUINHE.

JUis gomycka K 9K3aMeHY JIOJDKHBI OBITh BBITIOJHEHBI U 3aIUIIEHBI BCE J1abOpaTOpHbBIE paboThI,
MpeyCMOTPEHHbIE YUeOHBIM IJIAHOM, a TaK)XK€ BBHIMOJIHEHBI KOHTPOJIbHBIE PAOOTH HA TMOJIOXKHUTEIBHYIO
OLIEHKY

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns oW ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHaJIbl, MepeueHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Ta6bnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUS JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI U1 MHBAJIUIOB
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Kareropuu oby4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOYUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHU4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, THCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT

MIPOBEPKH

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAAMH 310POBbA U HHBAJINI0B

Jist Ui ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSMH 3JI0POBbS U MHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHs 3aJaHHIA OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4aTHou (opme;

— B Ie4aTHOH (hopMe ¢ YBEITUYCHHBIM IIPUPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJ]aHHs BCITYX;

— MPEIOCTaBICHHE 3aIaHNUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl U MHBAIUIAM yBEIHMYHBACTCS BPEeMsl Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHI. [[s Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeoCTaBICHH OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBAHHUS PE3yIbTATOB OOYYCHHUsS JHUIl C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEIyCMaTPUBACT MPEAOCTaBlIeHUE HHPOopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIIUH:

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlCHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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