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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. dopmupoBaHHe TEOPETHUYECKUX M MPAKTHUYECKUX OCHOB, HEOOXOIMMBIX IS pacdyera,
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. u3yuyeHue 3aKOHOB (PU3UKU B HU3KOPA3MEPHBIX MMOIYIPOBOJHUKOBBIX CTPYKTYpax.

2. uzyyeHue 0a30BbIX METOJUK pacueTa mapaMeTpoB HU3KOPa3MEPHBIX CTPYKTYD.

3. U3y4yeHHE TEXHOJOTHUH U3TOTOBIICHUS OTYTPOBOJHUKOBBIX T€TEPOCTPYKTYD.

4. u3yueHue OCHOBHBIX KBAaHTOBBIX 3G (PEKTOB, JeKaIlIUX B OCHOBE NMPHUOOPOB U YCTPOICTB

HAHOJ3JICKTPOHUKMU.

5. U3ydeHUe KOHCTPYKUHMU U (PU3UYECKUX NPUHIHUIOB pabOThl MPUOOPOB U yCTPOUCTB

HAHOJ3JICKTPOHUKMU.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).
YacTtp 010Ka gucuumnnf: O0g3aTenbHast YacTh.
Monynb quctuminH: Moayns HanpaBlIeHUs MOATOTOBKH.
Nunexc qpucumnauasl: 51.0.03.08.
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-1. Cnocoben
UCIIOJIb30BaTh
MOJIO’KEHUS, 3aKOHBI U
METO/]IbI €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKHU IS
pelieHus 3aaau
WHXXEHEPHOM
JESITEIIbHOCTH

OIIK-1.1. 3naer
¢byH1aMeHTaIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTUKU

3Haer Q)YHHaMeHTaJIBHBIC 3aKOHBbI
CCTCCTBCHHBIX HAYK U MATCMATUKU

OIIK-1.2. Ymeer
aHAJIM3UPOBATH MPOOJIEMBI,
HPOLIECCHI U SIBIICHHS B
o0nactu pHU3MKH,
UCIIOJIb30BATh HA MPAKTUKE
0a30BbIe 3HAHUS U METO/IbI
($u3nUeCKUX UCCIeI0BaHU, a
TaK)Ke YMEET MPUMEHSTh
METOJIbI PEIICHUSI
MaTeMaTU4eCKUX 3a/1a4 B
npodeccuoHaIbHOM 001acTH

YMeeT aHamu3upoBaTh MPOOIEMBI, IPOIIECCHI
U SIBJICHUSI B 00J1acTH (PU3UKH, UCTIONB30BATh
Ha TpaKkTHKe 0a30BbIe 3HAHUS U METOJIbI
(U3HYECKUX UCCIIEIOBAHUH, a TAKIKE YMEeT
MPUMEHSTh METO/IbI PEIICHHUS
MaTeMaTHYECKHX 3a7a4 B TPO(HeCcCHOHATBLHOM
o0ractu

OIIK-1.3. Brageer
HpaKTI/I‘I€CKI/IMI/I HaBBIKaMH
pemeHI/m I/IH)KeHepHLIX 3aga4

BJ'Ia)ICCT MPAKTUYCCKUMHU HABbIKaMHU PCIICHUA
HHXXCHCPHBIX 3a1a4
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IIpodeccuonanbHbIe KOMIIETEHIIUH

[TIKC-11. Cnocoben
CTPOUTH MPOCTEUIIINE
buzndeckue u
MaTeMaTHYeCKHe
MOJICJIA TIPUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK
AIIEKTPOHUKH U
HAHODJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHAIIEHOTO
Ha3Ha4YeHMUsI, a TAaKKe
UCIIOJIb30BaTh
CTaH/JapTHbHIE
IIPOrpaMMHBIE CpPEICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

[MIKC-11.1. 3naer
npocreimue GUu3nIecKue u
MaTeMaTHYECKUE MOJICITH
MpUOOPOB, CXEM, YCTPOUCTB U
YCTaHOBOK DJICKTPOHHUKH U
HAHODJIEKTPOHUKH
Pa3IMIHOTO
(YHKIIMOHAIILHOTO
Ha3HAYCHUS, a TAKKE
CTaHJAPTHBIE MPOTPAMMHBIE
CpeICTBa UX KOMITBIOTEPHOTO
MO/JICITUPOBAHUS

3HaeT 6a30BbIe (PUBUUECKHE U
MaTeMaTHIeCKHEe MOJEIH MPHOOPOB U
YCTPOWCTB HAHODJICKTPOHUKH, & TAKXKe
MPOTPaMMHBIE TPOAYKTHI JJIsl MX pacdyera u
MO/JICITUPOBAHUS

[TKC-11.2. YMeer cTpouTh
npocreinme pu3nyeckue u
MaTeMaTHYECKHE MOJIEIN
npubOpOB, CXeM, YCTPOUCTB U
YCTaHOBOK JIEKTPOHMKU U
HAHOD3JIEKTPOHUKH
pa3IM4HOTO
(YHKIIMOHATIBLHOTO
Ha3HA4YCHMs], a TAKKE
UCII0JIb30BaTh CTaHIapTHbHIE
IIPOrPaMMHBIE CPEACTBA UX
KOMIIBIOTEPHOIO
MOJIETTUPOBAHUS

Ymeer cTpouts 0a30BbIe HU3NUECKUE U
MaTeMaTU4eCKUue MOJAETIH MpHUOOpOB U
YCTPOUCTB HAHOZJIEKTPOHUKH, a TAaKXKe
UCIMOJIb30BaTh HAa MPAKTUKE MIPOTPaMMHOE
oOecrieueHue I UX pacyera u
MO/JICIIUPOBAHUS

[TIKC-11.3. Bnageer
HaBBIKAMU TIOCTPOCHHUS
NPOCTEHIINX (PU3HUECKUX U
MaTE€MaTHYECKUX MOJEIIEeH
npubOpOB, CXEM, YCTPOUCTB H
YCTaHOBOK DJIEKTPOHHUKH U
HAHOAJICKTPOHHUKH
pa3IMYHOrO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS, a TAKXKE
WCTIOJIb30BAaHUS CTAHIaPTHBIX
IPOTPAMMHBIX CPEJICTB MX
KOMITBIOTEPHOTO
MO/JICIIUPOBAHUS

Bitageer HaBbIKaMM IOCTPOEHMSI POCTEHIINX
(bU3NUECKUX U MAaTEeMaTHYECKUX MOJIENICH
IpuOOPOB U YCTPONUCTB HAHOAIEKTPOHUKH a
TaK>Ke MCIOJIb30BAHUS CTaHAAPTHBIX
IIPOrPaMMHBIX ITPOAYKTOB JUIS UX pacyeTa u
KOMITBIOTEPHOT'O MOJIETIUPOBAHUSA

4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaIeMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4aloluXxcs ¢ npenojaBarejiemM
U HA CAMOCTOSITeJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3a4€THBIX euHUII, 144 akaJeMUuecKuX 4acoB.
Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTABICHO B

Tabime 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUAM YU4€OHOU TeSITeIbHOCTH
o Bcero |Cemectpsl
Bunpl yueOHOI nesiTenbHOCTH
4acoB |8 ceMecTp
KonTakTHas aynuTopHas padora 00y4almuxcs ¢ NpenojaBaresieM, BCero 20 20
3
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JlaGopaTopHbie 3aHITHS 8 8
CamocrosTensHas padoTa 1Mo pyKOBOACTBOM MPETIOaBaTes 10 10
KonrtpomnbHbie paboTbl 2 2
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 115 115
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyeM, BCero
CamocTosTenpHOE N3YYCHHUE TeM (BOIIPOCOB) TEOPETHUECCKOM YacTh 65 65
JUCIUTIAHBI
[ToaroroBka k 1abopaTopHoii padote 22 22
Hanucanue otdera no aboparopHoii padote 16 16
[ToaroToBka K KOHTPOJILHOM paboTe 12 12
IlonroToBKa U cAavya YK3aMeHA 9 9
OO0mas Tpya0eMKOCTh (B 4acax) 144 144
Oo0mas TpynoeMKkocTh (B 3.€.) 4 4

5. CTpykTypa u cogep:kaHue JUCUMILIHHbI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CtpykTypa IUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILIMHBL U BUABI YYEOHOH IEATEIbHOCTH

HazBaHnus pasnesnoB (Tem) JIa6. | Kontp. | CPII, Cam. | Boero wacos (663’ dopmupyemble
JTUCITUTITUHBI pab6. | pa0. q, pac., | mpoMEXyTOuROii KOMITETCHITH
q aTTECTAIUN)
8 cemectp
1 ®u3nyeckue 0CHOBEI - 2 2 12 16 OIIK-1, ITKC-11
HAHOYJICKTPOHUKH
2 CrtocoObI OpMHUPOBAHUS - 2 12 14 IIKC-11
KBaHTOBO-Pa3MEPHBIX
HAHOCTPYKTYD
3 KBanToBbIe 3¢ (heKThI - 2 21 23 ITKC-11
4 VYcrpoiicTBa 8 4 70 82 OIIK-1, [TKC-11
HAHOYJICKTPOHUKH
Hroro 3a cemectp| 8 2 10 115 135
Hroro| 8 2 10 115 135
5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI
Copnepxanue pa3eiioB (TeM) JUCIUTLIMHBI IPUBEICHO B Tadymie 5.2.
Tabmuma 5.2 — Conepkanue pas3ienoB (TeM) TUCITUTLUIHHBI
HasBanus pasznenos CPII, | ®opmupyemblie
Copep:xanue pa3aenoB (TeM) TUCIUTLTHHBI
(TeM) TUCHUILIAHBI q KOMITIETCHITUHN
8 cemecTp
1 ®usnueckue ocHoBbl | KBanTOBOE OrpannueHue. [1oaynpoBoIHUKOBbBIE 2 OIIK-1, ITKC-11
HAHOBJIEKTPOHUKHU reTepocTpykTyphl. CBepxpeuieTku. Bnusnue
KBaHTOBO-pa3MepHBIX 3(PPEKTOB HA CBOMCTBA
BEIIECTBA.
Uroro| 2
2 Cnioco0b1 ®opmMupoBaHuEe KBAHTOBBIX TOYEK. 2 [IKC-11
(dbopMupoBaHus ®opMupoBaHuEe KBAHTOBBIX MPOBOJIOK (HUTEN).
KBaHTOBO-Pa3MEPHBIX ®dopmMupoBaHUE KBAHTOBBIX SIM
HaHOCTPYKTYP HUroro| 2
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3 KBanToBbie 3¢ extsl  |2D-37eKTpOHHBIHN ra3 B MArHUTHOM TIOJIE. 2 IIKC-11
LlemounciieHHbId 1 qpOOHBIH KBaHTOBBIN ekt
Xomna. Dddexr AaponoBa—boma. Dpdext
HITapka. KBanToBo-pazmepusiii a3gdext Lltapka
B T€TEPOHAHOCTPYKTYpax

C KBaHTOBBIMH siMaMU. TyHHEIbHBIN 2P EKT.
Dddexr JIxo3edcona. Kymonosckas 6mokana.

HUtoro| 2

4 YcrpoiicTBa [TpuGops! Ha pe30HAHCHOM TYHHEJIMPOBAHUU. 4 OIIK-1, IIKC-11
HAHOD3JIEKTPOHUKH [TpuGops! Ha OTHOIIEKTPOHHOM
TYHHEJIMPOBAaHUU. Y CTPOMCTBA HA OCHOBE
cBepXxpeleToK. TpaH3ucTopsl ¢ BEICOKON
MOJIBUYKHOCTBIO.

Hroro| 4

Uroro 3a cemectp| 10
Uroro| 10

5.3. KonTposbHbIe padoThI

Bupl KOHTPOJIBHBIX Pa0OT M Yackl HA KOHTPOJIbHBIE pabOThI MPUBEIEHBI B Ta0mue 5.3.
Tabauma 5.3 — KontpoabsHbie paboThl

Ne .. | Buasl KOHTPOJIBHBIX PaboOT | TpynoeMkocTs, 4 dopmupyemble KOMITETEHIIUN
8 cemectp
1 |KOHTpOJ'IBHa$I pabora 2 IIKC-11
Hroro 3a cemectp 2
HUroro 2

5.4. JlabopaTopHbIe 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuma 5.4 — HaumenoBanue 1a60paTOpHBIX padoT

Ha3zBanus pasnenos (tem) | HanmenoBanue mabopaTopHbIX dopmupyemble
TpynoemMKoCTs, 4
JTUCHUTUTUHBI pabor KOMITETEHIIH
8 cemecTp
4 YcrpoiicTBa Wzydenne npunHumna padboTs 4 [IKC-11
HaHODJICKTPOHUKHU HEMT - tpan3ucropa
Cseroauonasl Ha ocHoBe JII'C [IKC-11
Hroro

Hroro 3a CEMCCTP

oo |0 (oo |~

Hroro

5.5.KoHTpoab caMocTosITeIbHOI padoThl (KypCcOBOil MPOEKT / KypcoBasi pabora)
He npemycMoTpeHO Y4eOHBIM IIaHOM
5.6. CamocTosiTesibHass paboTa

Buel caMOCTOSATENBHOM paOOThI, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIICTCHIIUU TIPEICTABIICHBI B
tadyuue 5.6.
Tabnuua 5.6. — Bujpl caMOCTOSTEIbHON paObOThl, TPYJOEMKOCTh U JOPMHUPYEMbIC KOMIICTECHIIMU
HaszBanus pazaeno | Bunbl camocrodarensHoil | TpynoemMkocTs, | @opMupyembie Dopmbl
(TeM) TUCUUTITAHBI paboThl q KOMITETCHITH KOHTPOJIA

8 cemectp
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1 ®usnyeckue ocHoBbl |CaMOCTOSITENLHOE 12 OIIK-1, TectupoBanue,
HaHOXJIEKTPOHUKH M3yYCHHUE TEM [KC-11 DK3aMeH
(BOTIpOCOB)
TEOPETUYECKON YacTH
JUCITUTUTAHBI
Htoro 12
2 Cnioco6b1 CamocTrodaTenbHOe 12 ITKC-11 TectupoBanue,
dbopMupoBaHUs U3Y4YCHHUE TEM DKk3amMeH
KBaHTOBO-Pa3MEpPHBIX  |(BOIIPOCOB)
HAHOCTPYKTYD TEOPETUYECKON YacTh
JTUCITUTLIAHBI
Hroro 12
3 KBanrtoBbie 3¢ ekt |CamMocTOsATENBHOE 21 IKC-11 TectupoBanue,
W3yYECHHUE TEM DK3aMeH
(BOTIPOCOB)
TEOPETUYECKON YacTu
JUCIUTUIAHBI
Hroro 21
4 YcrpoiicTBa [ToaroroBka K 22 OIIK-1, JlaGopaTopHas
HAHOAJICKTPOHHUKH nabopaTopHoii pabote [TKC-11 pabora
Harmicanune oTyera 1mo 16 OIIK-1, OTuet no
nabopaTopHoi paboTe IMKC-11 nabopaTopHOI
pabore
CaMOCTOSTEIIbHOE 20 OIIK-1, TectupoBanue,
MU3y4YECHHUE TEM [KC-11 DK3aMeH
(BOTIPOCOB)
TEOPETUYECKON YacTH
JTUCITUTLIAHBI
IToaroroBka k 12 IIKC-11 KonTposbHas
KOHTPOJILHOM padoTe pabora
Htoro 70
Hroro 3a cemectp 115
[ToaroroBka u cnaya 9 OK3aMeH
9K3aMeHa
Htoro 124

5.7. CooTBeTcTBHE KOMIIETEHUNH, (POPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,

U BUH/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
JEATEILHOCTH MPEICTABICHO B TabHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYECHUHU AUCLIUILINHBI, U BUIOB

3aHATHI
Bupl yueOHOI nesiTebHOCTH
PopmupyembIe J1ab Cam DopMBI KOHTPOII
KOMIIETEHIUHA ao. Kour.Pa6.|CPII ' P P
pao. pao.
OIIK-1 + + + Jlaboparopnas padota, OT4er 1o
naboparopHoit padorte, TectupoBanue,
Ok3aMeH
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[TIKC-11 + + + +  |KonrponsHas pabora, JlabopaTopHast
pabota, Otuer o nabopaTopHOii pabdote,
TectupoBanue, Dx3ameH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
PeitTuHroBasi cuctemMa He UCIOIb3YETCS
7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue U CIUTITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Hanosnexrponuka: Yueonoe nmocobue / FO. B. Caxapos, I1. E. Tposiu - 2010. 88 ¢. JJocTym u3
JAUYHOTO KabuHeTa cTyAeHTa. [DIeKTpoHHBIH pecypc]: — Pexum pgocryma:
https://edu.tusur.ru/publications/537.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. ®ununmno B. B. ®u3zuueckue OoCHOBHI HAHODJEKTPOHHKHU : yuyeOHoe mocobue / B. B.
OumunmoB. - Jlunenk : Jlunmeuxuit I'TTY, 2018.-160 ¢ JocTyn u3 TMYHOTO KaOWHETa CTyJCHTA.
[DnexTpoHHbIi pecypc]: — Pexum gocryna: https://e.lanbook.com/book/115011.

2. Ceprees, B. A. DineMeHTHI ¥ YCTPOMCTBA HAHOXJIEKTPOHUKH : yueOHoe mocodue / B. A. Ceprees.
- VubsHOBCK : YaI'TY, 2016.- 137 ¢ JlocTyn u3 TM4HOTO KaOMHETA CTYJeHTA. [ DJIEKTPOHHBINA pecypc]: —
Pexxum nmoctyma: https://e.LLanbook.com/book/165019.

3. DIeKTpOHWKA W HAHOYJIEKTPOHHWKA: BBeaeHue B HampaBienue 11.03.04 : xpectomartus /
coctaButenu E. 5. Bykuna [u np.]. - HoBocubupck : HI'TY, 2019. - 200 ¢ Jloctym U3 TMYHOTO KaOuHEeTa
CTyJIeHTa. [ DNeKTpoHHBIN pecypc]: — Pexxum moctymna: https://e.Lanbook.com/book/152138.

4. Jlpo6or I1. H. Hanoanektponuka : yue6Hoe mocooue / I1. H. JIpo6oT. - Mockga : TYCVYP, 2016.
- 286 ¢ JlocTynm u3 JNUYHOTO KaOWMHETa CTyJAeHTa. [DIEKTPOHHBIA pecypc]|: — Pexum mocrtyma:
https://e.lanbook.com/book/110241.

7.3. YueOHO-MeTOAM4YEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYEeCKHE MOCOOUsI

1. Caspyk E. B. Hanoanektponuka. Metoandeckue yka3aHus 10 OpraHU3aIlliid CaMOCTOATEIIbHON
pabotel: Metonuueckue ykazanus / Caspyk E. B., Tposu II. E. - Tomck : ®JIO, TYCVYP, 2018. — 22 c.
Hoctyn u3 nuuyHoro kaOuHeTa cTyJeHTa. [DIeKTpoHHBIM pecypc]|: — Pexum npoctyna:
https://study.tusur.ru/study/library.

2. lupses b. B. Hanoanektponuka. Metogudecknue yka3aHusi 1O BBIIIOJHEHHIO JIaDOPATOPHBIX
pabot: Metonnueckue ykazanus / lllupsie b. B. - Tomck : ®JIO TYCVYP, 2016. — 36 c. locTym u3
JTUYHOTO KaOWMHeTa CTyJaeHTa. [DIEeKTpOoHHBIH pecypc]: — Pexum pgocrtyna:
https://study.tusur.ru/study/library.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJIS JIUII
C OrpPaHUYEeHHBIMH BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIU/I0OB

Y4eOHO-METOINYECKUE MAaTEPHUAIIbI IJISI CAMOCTOSITEIBHON U ayIUTOPHOI pabOThl 00YyYarOIIUXCS
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbSI M HHBAJIUIOB MPEJIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUUCHUSIM UX 3JI0POBbS U BOCTIPUSITHS HHPOPMAIIUH.

J1st T ¢ HApYIIEeHUsIMU 3PEeHUA:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B Ie4aTHOW (hopMe YBEIMICHHBIM HIPUPTOM.

J1st i ¢ HApYLIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B mieyatHoi popme.

Jl1st i ¢ HAPYIIEHUSIMU OTIOPHO-IBUTATEILHOIO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B mieyatHoi popme.

7.4. UHoe yueOHO-MeTOAUYECKOE o0ecniedeHne
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1. Jdpo6ort II.H. HanosnexktpoHuka [IaeKkTpoHHBIN pecypc]: anekTpornsiid kypce / [1.H. JIpo6or. -
Tomck: ®0, TYCVYP, 2016. (mocTym U3 TMYHOTO KaOWHETa CTY/ICHTA) .

7.5. CoBpeMeHHbIe IPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3y4yeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI

8.1. O0mue TpedGoOBaHUSA K MATEPUAJbHO-TEXHUYECKOMY M MPOrPaMMHOMY 00ecriedeHuIo
AUCHUTLIUHBI

YueOHble ayaIUTOPUU AJA NPOBEACHHS 3aHITHNH Ta00OpaTOPHOrO THIA, TPYNIOBBIX U
WHIUBHUAYAIbHBIX KOHCYIbTAlUMW, TEKYLIETO KOHTPOJS M MPOMEXKYTOYHOU aTTecTaluu, I
CaMOCTOSITENIbHON paboOThl CTYJIECHTOB

634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 207 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Be6-kamepa - 6 miT.;

- Haymnauku ¢ MukpodoHoM - 6 miT.;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security ans Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATENbHONW pabOThl UCIOJIB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KJIACCHI),
PacCTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

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

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnuna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMeroerocss 000pya0BaHus:

- yueOHasi MmeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTEepHET» M 00eCIeYnBaIOT JOCTYI B AJIEKTPOHHYIO
nHpopmanmonHo-00pazoBaTenbHyo cpeny TYCYPa.

[TepedeHs mpPOrpaMMHOTO OOCCTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepuaibHO-TeXHHYECKOe o0ecneyeHue TUCHUIIMHBI IJIs1 JIUI] ¢ OTPAHUYE€HHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CrelnaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi nuHQopManuu B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAMIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBl. YueOHas ayAuTOpus, B
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KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHIX C 0OYUYAIOIMUMUCS C HAPYLIEHUSIMH 3peHHsl TIPETYCMOTPEHO HCIOJIb30BAHHUE B
JICKIIMOHHBIX M YUYE€OHBIX ayJUTOPHUSAX BO3MOXXHOCTH MPOCMOTpPA YIAJICHHBIX 00BEKTOB (HampuMmep,
TEKCTa Ha JOCKE WJM Cjaiija Ha dKpaHe) MPH MOMOIIH BHICOYBEIUYUTENCH s KOMPOPTHOTO

MPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU M APYTHe TEXHUYECKHE CPEICTBA
npuema/mnepeaadyn yueOHoW nHGOpMaIMi B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMBI OOYyUYCHUS IS

JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS

U MPOMEKYTOYHOM aTTecTalNu

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
1 ®usnyeckue OCHOBBI OIIK-1, I[IKC-11 |TectupoBanue [TpumepHsIil nEpeyeHb
HAHOA3JIEKTPOHUKHU TECTOBBIX 3a/1aHUM
OK3aMeH [lepeuenb sK3aMeHaIIMOHHbBIX
BOIIPOCOB
2 Crioco06s! opMHUpPOBAHUS M[KC-11 TectupoBanue [IpuMepHBIil nepeyeHb
KBaHTOBO-Pa3MEPHBIX TECTOBBIX 3a/1laHUM
HaHOCTPYKTYpP DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOIIPOCOB
3 KBanToBbIe 3()(heKThI I[IKC-11 TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 YcrpoiicTBa OIIK-1, ITKC-11 |KonTposbHas [IpumMmepHBIil IEpedyeHb TEM U
HAHORJIEKTPOHUKH pabota TECTOBBIX 3a/laHU Ha
KOHTPOJIbHbIE pabOThI
JlaGopatopHas Tembl 1abopaTOpHBIX PaboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH Ilepeuenb 3K3aMEHALIMOHHBIX
BOIIPOCOB
Oruer 1o Tembl 1abopaToOpHBIX paboOT
nabopaTopHOi
pabote

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn copMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOYyYEHHUS I10

JUCLUILINHE
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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

CornacoBaHa Ha noptane Ne 77885 11



1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

B kakux KBaHTOBOpPAa3MEPHBIX CTPYKTYpPaX AJIEKTPOHBI HA3BIBAIOT JABYMEPHBIM 3JIEKTPOHHBIM
razom

a) KBaHTOBas TUICHKA

0) KBAaHTOBBIH IIHYP

B) KBAaHTOBAs TOYKa

T') BO BCEX BBIIIETIEPEUUCICHHBIX

OcaxieHre Kakoro MaTepuajia HeoOX0AMMO TIPOBECTH HAa KPEMHHUEBYIO (Si) MOI0XKKY, YTOOBI
Ha ero MOBEPXHOCTH 00pa30BajICs MACCUB U3 KBAHTOBBIX TOUEK

a) GaN

0) Ge

B) AlIP

r) GaP

[Ipu xaKoM U3 THUIOB HayaJbHOW CTAJUM POCTA, BOSHUKAIOIIUX MPU OCAXJACHUU aTOMOB Ha
MOJJIOKKY M3 Ta30BOM (a3bl, MPOUCXOIUT POPMUPOBAHUE KBAHTOBBIX TOUEK

a) ®panka — Ban nep Mepge (cioeBoii pocT)

0) Ctpanckoro — KpacranoBa (mpoMeXyTOYHBIN THIT)

B) ®onbMepa — BebGepa (0CTpOBKOBEII POCT)

T') IpU JI000M M3 BBITIETIEPEUNCICHHBIX

UYto sBiIsIeTCSl OCHOBHBIM OTJIMYKUEM CBEPXPEIIETKH OT MHOTOCIIONHOM FreTepOCTPYKTYPHI
a) HaJTM4Ke TYHHEJIbHOM CBSI3U MEKy KBAaHTOBBIMU sIMaMH

0) 61M3KO€ 3HAYCHHE MMOCTOSHHBIX PEIICTKH

B) HAJIMYHE MMOJTYTPOBOAHUKOB C PA3HOM IMUPHUHOMN 3alPEIICHHON 30HBI

T') HaJM4Ke NOJYNPOBOJHUKOB C PA3HBIM THIIOM 3JIEKTPOIIPOBOJHOCTH

B kaxyro 13 cBepXpeleToK BXOAT MOJIYIPOBOJAHUKH C OIMHAKOBBIM XUMUYECKUM COCTaBOM
a) KOMITO3UIIHOHHYIO

0) JTerupoBaHHYIO

B) CEJIEKTUBHO - JIETUPOBAHHYIO

') MOAYJIHPOBAHO — JIESTHPOBAaHHYIO

YTo NpoucXoAUT IpU YMEHBIIIEHUHU IIUPUHBI Oapbepa B KOMIIO3ULIMOHHON CBEPXpEIIETKE
a) YBEJIIMUMBACTCS MUPUHA (DHEPTETUICCKUN 3a30P) MUHU3OHBI

0) yMEeHBIIaeTCs MUpPUHA (SHEPTETHUECKHUH 3a30p) MUHU30HBI

B) YBEJIMUHMBAETCS KOJIMYECTBO MOAYPOBHEH B MUHU30HE

') YMEHbBIIIAETCS KOJIMYECTBO SHEPreTHUECKUX YPOBHEH B KBAHTOBOH siMe

OT 4ero 3aBUCHUT YHUCIIO MOAYPOBHEH B MUHHU30HAX CBEPXPEIIETKH

a) OT IIUPHUHBI 0apPHEPOB

0) OT KOJIMYECTBAa KBAHTOBBIX SIM

B) OT KOJIMYECTBA Pa3MEPHBIX IHEPreTUUECKUX YPOBHEN

') OT LUMPHUHBI KBAHTOBBIX SIM

Kakoii u3 3¢(heKToB MpOUCXOIUT B YCIOBUSAX CUILHOTO MATHUTHOTO MOJIS

a) TYHHEJIbHBIN 2P heKT

0) addexr LlTapka

B) addext Jkozedcona

T') IEJIOYUCIICHHBIN U ApOoOHBIH A dekT Xoma

Yem MOKHO OOBSCHHUTH CYIIECTBOBAHUE 1IETIOUNCIEHHOTO KBaHTOBOTO 3 ekt Xosma

a) CyIllecTBOBaHHEM ypoBHeH Jlannay

0) cylIeCTBOBaHHEM YPOBHEH pa3MEPHOT0 KBAHTOBAHUS

B) CYLIECTBOBAHHEM TYHHEJILHOU CBSI3U MEXK/y KBAHTOBBIMU SIMAMU

r) CymiecTBOBaHUEM HEHYJICBOM MUHUMAIBHOU SHEPTHH JIEKTPOHA B KBAHTOBOMU sSIME
Kakoii u3 kBaHTOBBIX 3()(heKTOB MPUMEHSETCS B KAUECTBE 3TaJOHA COMPOTUBIICHUS

a) apdekr Jxo3edcona

0) nenouncneHHbIi 3G ekt Xomra

B) KYJIOHOBCKas OJiokaaa

r) 3¢ dekr IllTapka

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. Yem ONpCACIIACTCA YPOBCHL pa3BUTUA U NOCTUKCHHA B UCCICAOBAHUH KBAHTOBO-PAa3MCPHLIX

CTPYKTYp?
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00IIEeMUPOBBIMU TEHACHIIUAMU U TPEHAAMH;
CTpeMJICHHEM pa3paboTKU UCKYCCTBEHHOI'O MHTEIIEKTa;
COBEPUICHCTBOM U Pa3BUTHEM TEXHOJIOTHH UX MOTYUYEHUS
MOTPEOHOCTAMU Pa3BUTHS TEXHOJOTUH IBOMHOTO Ha3HAUCHUS
. B rerepocTpykType BBICOKOIO KauecTBa B KpHCTaJJax MOJYyHPOBOJHHUKOB, 00pa3yrOMIUX
reTeponepexoibl, MeXXKaTOMHOE PACCTOSTHUE JTOJKHO OBITh:
1. HepaBHbBIM;
2. paBHBIM;
3. OoTJIIMYATHCS B JIBa pasa.
3. CyumecTBeHHOE pa3jMyhe mnapamMeTpa KPHUCTAUIMYECKOW pPEIIETKH MOJYINPOBOJHUKOB,
00pa3yronmx rerepornepexos
1. nenaroT HEBO3MOXKHBIM MPOSBIECHHE KBAHTOBO-Pa3MepHBIX AP (HEKTOB
2. He OKa3bIBACT BIUSHUS Ha JECHCTBUE FreTEPONEPEX0Ia
3. He CHI)KaeT KayecTBa reTepoCTPyKTYpHI
4. BaxHO, 4TOOBI TEXHOJIOTHUSI U3TOTOBJICHUSI TETEPOCTPYKTYp oOecreunBana
1. odeHb pe3Kylo IpaHully reTepornepexoaa
2. BBICOKYIO CKOPOCTb BBIPAILIMBAHUS T€TEPOCTPYKTYP
3. BbIpalllUBaHUE T€TEPOCTPYKTYP MPH BHICOKUX TEMIIEPATYpax
5. Kakas u3 sanuTakcHanbHbIX TEXHOJIOTHH XOPOUIO MOAXOAUT ISl BRIPAIIMBAHUS T€TEPOCTPYKTYP
C PE3KUM TpaHUIAMH U CIOXKHBIM Tpoduiem?
1. MONeKyIspHO-IIyYKOBas;
2. ra3oBas U3 METAIUIOOPTAHUYECKUX COCIUHEHUN;
3. JKUOKocTHAas
6. [Ipy »snuTakcHadbHOM HapallMBaHUM TMOJYHNPOBOJHUKOBBIX CJIOEB MPOLECCH
CaMOYIOPSIOYEHUS M CAMOOPTaHU3aI[H BOSHUKAIOT U3-3a
l. cTpemieHHs BBIPAIIMBAEMOM CTPYKTYpPHI CJIOXHOTO COCTaBa, Kak (hU3MUECKOU
CUCTEMBbI, K MUHUMYMY 3HEPTUU
2. CTpeMJICHHUS BBIPAIIMBAEMON CTPYKTYpPHl CIOXKHOTO COCTaBa, Kak (hU3UUECKOM
CHUCTEMBI, K YCTAaHOBJIIEHHUIO PABHOBECHOTO COCTOSIHHS BO3HHUKAIOIIMX POCTOBBIX
CTPYKTYPHBIX Je(hEKTOB
3. cTpeMJieHHUs BBIPALIMBAEMON CTPYKTYPhl K KOMIIEHCAIIMU BO3HHUKAIOIIUX MPH POCTE
MEXaHUYECKUX HaMpsKEHHUH
7. MoxHO HapalmuBaTh CIOU OCTPOBKOB, OOpa3ylOIIUX KBAHTOBbIE TOUKH, IO MEXaHHU3MY
Crpanckoro — KpacranoBa, pa3zessis X CIOSMU MOJJIOKKHU, IPU ITOM
1. OCTpOBKHM BBIPACTAIOT CTPOTO APYT HAJA JPYroM
2. HEYETHBIE CJIIOU OCTPOBKOB CABUHYTHI B INIOCKOCTH OTHOCUTENIHO YETHBIX
3. HEYETHBIE CIOH OCTPOBKOB MOBEPHYTHI B MJIOCKOCTH OTHOCHUTEIBHO YETHBIX Ha
ONPEACIICHHBIN Yyroi
8. [lupamunanpHble OCTPOBKHU, OOpa3yloliue KBAHTOBbIE TOYKH U CHOPMHUPOBAHHBIE IO
Mexanu3my CrpaHckoro — KpactanoBa, BeIpaIiMBarOTCsl CTPOTo JIPYT HAJl APYTOM, TaKk Kak
1. B MaTpule-noAd0XKe B PacHoj0XKEeHUH OCTPOBKAa BO3HUKAIOT MEXaHHYECKHUE
HaMpPsHKEHUs, TPUTATHBAIOLINE aTOMbI CIIEYIOIIET0 0CaXKIaeMOT0 CIIO0S
2. 3TOMYy CHIOCOOCTBYET COOTBETCTBYIOIIAsi KpHUCTajjorpaguueckas OpHEHTALUs
MOJIJIOKKH
3. 3T0 00YCIIOBIEHO COOTHOILIEHUEM IMaMETPOB aTOMa MOJJIOKKH U 0CAXKIAAEMOI0 CJIOS
9. CymecTByeT TeXHOJIOTHs (POPMUPOBAHUSI KBAHTOBBIX MPOBOJIOK, KOTJa
1. B 60p03AKYy Ha MOJJI0XKKE MOJYINPOBOJHUKA OCAXKIAIOT MOJYIPOBOAHUK C APYroi
IIMPUHOM 3alIPEIICHHON 30HbI
2. reTepoCTpyKTypHas MULICHb 00JIy4aeTCs YCKOPEHHBIMH TSXKEIbIMU HOHAMHU B PEXKHUME
yIPYTroro TOPMOKEHUSI HOHOB
3. MMeeT MeCTO BbIpe3aHHe PEHTTCHOBCKUM JIy4OM
10. KBaHTOBBII OJTHOAJIEKTPOHHBIN TPAH3UCTOP paboTaeT Ha KBAHTOBOM 3 deKTe:
1. [rapka
2. JIxozedcona
3. Kouno
4. KyJTOHOBCKOM OJ0KaIbI

e S

[\
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9.1.3. IlpuMepHbIii NepeYyeHb TeM U TECTOBBIX 3aIaHUIl HA KOHTPOJIbHbIE PA00ThI

HaHOBJ'IeKTpOHI/IKa

1.

10.

[Tpeobnanaromias 4yacTh TPUOOPOB OAHOINEKTPOHHUKH OTHOCHUTCS K KJIACCy:
1. LemoYKM TYHHENbHBIX MEPEXO0I0B
2. OAHOTYHHEIBHBIX MPUOOPOB
3. MaTpullbl TYHHEJIbHBIX NIEPEX0/I0B

. HepeKaqKa QJICKTPOHA B OJHO3JICKTPOHHOM HACOCE BO3MOXKHA BCIICACTBHUC

1. IIPUIIOKCHHOTI'O K 3aTBOpam HpOTI/IBO(i)aSHOFO MNEPEMCHHOI'O HAIIPSXKCHU S
2. MPUITOKECHHOT'O K UCTOKY U CTOKY IICPECMCHHOT'O HAITPAKCHU A
3. MMPUIIOKCHHOT'O K UICTOKY U CTOKY 06paTHOFO HaIIPsAKCHUA

. B PE€30HAHCHO-TYHHCIBHOM AUOJAC 3JICKTPOH MNPOXOAUT CTPYKTYPY H3 NOTCHUOUAJIBHBIX

0appepoB U M 32 BpeMst
1. TyHHenMMpOBaHHUA Yepe3 MOTCHIMATBHBIN Oapbep
2. TyHHEIHUPOBAHMS Yepe3 MOTEHIHAIBHBIN Oapbep U NMpeObIBaHUs B TOTCHLIUATBHON siMe
3. KOTOpO€ B OCHOBHOM OTIpEIeINIIeTCsl BpeMEeHEeM MPEObIBaHUS B TOTEHIIMATBHOMN sIME

. B PE30HAHCHO-TYHHCJIIBHOM OAUOAC JOCTUTAIOTCS pa60q1/1e YaCTOTHI ITOPAAKa

1. Teparepit
2. I'mrarepn
3. Merarepig

. B PE30HAHCHO-TYHHCIBHOM JHUOAC BbBICOTA SHEPIETHUCCKOIO 6apbepa H IIHPpHHA

MOTEHI[UAIBHON MBI OAOUPAIOTCA TaK, 4YTOOBI B MOTEHIIMAIBbHOMN sIME YUCIO KBaHTOBO-
pa3MepHBIX SHEPreTUUYECKIX YPOBHEH HE MPEBBILIAIO

1. nByxX ypoBHeM

2. OJIHOTO YpOBHS

3. Tpex ypoBHEH

. Pe30HaHCHO—TYHHCHLHBII>’I TPAH3UCTOP UMECT BOJIbT- aMIICPHYIO XaPAKTCPUCTUKY

1. V;
2. N;
3. Z -00pa3Horo THIIa.

. B HaHOJ3JICKTPOHUKE €CThb BO3MOXKHOCTH pPa3MECTUTb OTACJIBHO APYI OT ApyTra B PA3HBIX

KBAaHTOBBIX SIMaX CBEPXPEHIETKU AJIEKTPOHBI M JABIPKU, YTO BEAET K 3HAYUTEIbHOMY
YBEIMUYCHUIO UX:

1. moaBMIKHOCTEN

2. BpPEMEHHU KU3HU

3. HepaBHOBECHOW KOHIICHTPAIUN

. TexHonorus U3roToBJIEHUS KBAHTOBBIX I/IH(I)paKpaCHLIX (bOTOHpPICMHHKOB Ha CBCPXPCIICTKAX

nojgo0paHa Tak, 4To
1. mmMpHHA NOTCHIMATBHBIX 0APHEPOB HA MOPSIOK OOJIBINE IUPHUHBI TOTCHIIHAIBHBIX M
2. UMpHUHA MOTEHIUAIBHBIX M Ha MOPSAIOK OOJbIIE IIMPUHBI MOTEHIIUAIBHBIX
OGapbepoB
3. mMpUHA NOTECHIUAIBHBIX SIM M IIUPHHA MOTCHIIMAIBHBIX 0aphePOB MPUOIUZUTEITHHO
OJTMHAKOBBI

. B maBuHHBIX (1)OTOI[I/IOI[8.X Ha CBCPXpCUICTKAX IJIsI YMCHBUICHUS IIyMa BO3MOXKHO CHCJIATH

KO3 PUIMEHT y1apHON MOHHU3ALMU JIJIS SJIEKTPOHOB 3HAYUTENHHO OOJbINE, YeM JIJISl JBIPOK 3a
cyer
1. yMeHbIlIeHHUSI TOPOTOBOM SHEPTUU yAAPHONW MOHU3AIMYU MPU MEPEX0e dIEKTPOHA B
Y3KO30HHBIU CIION
2. yMeHblIeHHs ko3 duiirenTa yqapHoi HOHU3ALUU A JBIPOK
3. pa3HOro IEHCTBUS YCKOPSIOIIETO 3JIEKTPUIECKOrO MOJIs Ha SJIEKTPOH U Ha JIBIPKY
Yem 00BsICHSCTCA BHICOKOE 3HAUEHUE MOJBUKHOCTHU 3JIEKTPOHOB B HOBEHMINIUX TPaH3UCTOPAX,
o0o3HayaembIx a00peBuatypoit HEMT?
1. OTCyTCTBHEM JIETUPOBAHUS B KaHATHHOM CJIO€
2. 0CcOOBIMH MPOBOSIIUMHU CBOMCTBAMH KaHAJIBHOTO MOJTYIIPOBOJHUKA
3. HaJauuueM OCOOBIX CTPYKTYPHBIX IEHTPOB, 00pa3yloIIUX YPOBHH IepecKoka
3NEKTPOHOB B KaHAJILHOM CIIO€

9.1.4. TembI J1a00paTOPHBIX PadoT
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1. Uzydenne npunnumna padotst HEMT - Tpan3uctopa
2. CBeroauonsl Ha ocHoBe JII'C

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramlileii caMoCTOATEIbHOE MBIILICHHE
CTYZEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHas paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
HAyYHO-IONYJIAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHaibl, IOCBSLICHHBIE Pa3J]IMYHBIM acCIEeKTaM
y4eOHOM JIUCUUIUINHBL.

IIpy caMOCTOATEIEHOM U3YUYEHUU TEM CIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP Marepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAECISAsS OCHOBHBIC UJEU; HA OCHOBAaHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MaJIO3HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAYCHME JUUI IOHMMAaHUs JAJIBHEHUILEro MaTepuaa;

— OCMBICIIMBAWTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHL.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIBTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEJICKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUA, B T.4. B (hopmMe BeOMHAPOB.
Pacnrcanue BeOMHApPOB U 3aITUCH BEOMHAPOB MyOJIMKYIOTCS B 3JIEKTPOHHOM Kypce 110 TUCIHUILIHHE.

JUis gomycka K 9K3aMeHY JIOJDKHBI OBITh BBITIOJHEHBI U 3allMIIEHBI BCE J1abOpaTOpHbBIE paboThI,
PeyCMOTPEHHbBIE YUeOHBIM IJIAHOM, a TaK)XKE BBIMOJIHEHBI KOHTPOJIbHBIE PAaOOTH HA MOJIOXKHUTEIBbHYIO
OLICHKY

9.3. Tpeﬁonaﬂnﬂ K OHCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0yvaromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapyHIEeHUSIMU OTIOPHO- Pemienue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBLHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE |  AMCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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