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1. Heau v 3aaa4u AU CIUIIJIMHBI

1.1. Hean aucUNMIMHBI
— (opmMupoBaHHE HAYYHOW OCHOBBI, HEOOXOAMMOW I CO3JaHUS DJIEMEHTOB, MPUOOPOB U
YCTPOMCTB HAHOAIEKTPOHUKHU

1.2. 3agauu AUCHUILIAHBI
— UW3Y4YCHHE 3aKOHOB (U3WKA HAHOPA3MEPHBIX TMOJYMPOBOJHHUKOBBIX  CTPYKTYp  JJIs
IO CIIAYIOMIET0 MCTIOIB30BAHUS UX TIPH Pa3pabOTKe IEMEHTOB U MPUOOPOB HAHOIIEKTPOHHKH;

2. MecTto qucuummmHsbl B crpykrype OOIT

B cooTtBeTcTBUM € OCHOBHOHM 00pa30BaTENbHON MNPOrpaMMON TUCHUILUIMHA «DJIEMEHTHl U
npuOOpbHl HAHOAIEKTPOHUKI» OTHOCHTCA K JUCHUIUIMHAM 10 BbIOOpY ©a30Boi uactu Osoka |
b1.B./1B.11.1

[IpenmecTByrouuMy ~ TUCHUIUIMHAMHY, (OPMUPYIOIIMMHU  HayajbHbIE€ 3HAHUS, SBISIOTCS
cienyromue auciuiuiuHbl: ®dusuka, KBanToBas mexanuka, dU3MKa KOHAECHCHPOBAHHOTO COCTOSHUS,
TBeproTesnbHas AMEKTPOHUKA.

[locnenyomumMyu JIUCHUIUIMHAMU  SIBIAIOTCA: TeXHOIOTHS KPEMHHEBONW HAHOXJIEKTPOHUKHU,
KBanToBas u ontudeckas 371€KTpPOHUKA.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHUS AUCUUIJIMHBI

[Ipouecc n3yueHus: JUCUMILIMHBI HalIpaBiieH Ha GOPMUPOBAHHUE CIEAYIOIINX KOMIIETEHIUH:

— OIIK-7 crnocoOHOCTBIO YYUTHIBATH COBPEMEHHbBIE TEHACHUUU PAa3BUTHUS DJICKTPOHUKH,
U3MEPUTENIbHOM M BBIUUCIUTEIBHOW  TEXHUKHM, MH(DOPMALMOHHBIX TEXHOJOTMH B  CBOEH
npodeCcCHOHATBHOM IEeITEIHOCTH,

— JICK-1 cnocoGHOCTBIO BJIaJE€Th COBPEMEHHBIMH METOJaMH pacdyeTa U MPOEKTUPOBAHUS
U3JIEIUA MUKPOAJIEKTPOHUKH U TBEPIOTEIBHOM JIEKTPOHUKH, CIIOCOOHOCTBIO K BOCTIPUATHIO, pa3paboTke
1 KPUTHYECKOI OLIEHKE HOBBIX CIIOCOOOB X MPOEKTUPOBAHMUS;

— JICK-3 TrOTOBHOCTBIO K  BBINOJIHEHHWIO  HAyYHO-HUCCIIEJOBATEIbCKUX M OIBITHO-
KOHCTPYKTOPCKMX paboT B 00JIaCTH MPOM3BOACTBA M3AEIUIl MHUKPOIIEKTPOHUKU U TBEPAOTEIbHON
ANIEKTPOHUKH;

B pesynbrare u3ydeHus IUCHUIUIMHBI CTYACHT JOJDKEH:

— 3HATh COBPEMEHHOE COCTOSHHME W TEHJEHUMH Pa3BUTHA HAHOIEKTPOHHKHU; COBPEMEHHbIE
METOJMKH pacueTa W IMPOEKTUPOBAHMS 3JIEMEHTOB M MPUOOPOB HAHOINEKTPOHHKU C HCIIOJIb30BaHUEM
IIPOrpaMMHBIX KOMIUIEKCOB; TpeOoBaHUA K O(OPMIIEHHIO KOHCTPYKTOPCKOH JIOKYMEHTAlUu MpHU
pa3zpaboTke MNpUOOPOB U YCTPONCTB HAHOIEKTPOHUKH; (U3NYECKUE MPUHLUIBI H3MEPEHUH U
COBPEMEHHYIO U3MEPUTEIbHYIO TEXHUKY B 00JaCTH HAaHORJIEKTPOHUKH;

— yMeTb IIPOBOJUTH aHAJIW3 COBPEMEHHOW HAy4YHO-TEXHHUUYECKON JHUTeparypbl B 00JIaCcTH
HAHOXJIEKTPOHUKH; IIPOBOJUThH pacyeT U MPOEKTUPOBAHUE JIEMEHTOB M IMPUOOPOB HAHOAIEKTPOHUKHU C
HCIIOJIb30BAaHUEM TPOTPAMMHBIX KOMIUIEKCOB; OQOPMIIATH KOHCTPYKTOPCKYIO JOKYMEHTAIMI0 Ha
npuOOpPHl U YCTPOWCTBA HAHORIEKTPOHUKHU; IIPOBOAUTH M3MEPEHHs IapaMeTpoB NMPUOOPOB U YCTPOICTB
HAHO3JIEKTPOHUKH

— BJageTb (U3MYECKUMM IMPUHLMIIAMUA PAOOTHI JIEMEHTOB U HNPUOOPOB HAHOIEKTPOHMKHU;
METOJMKON pacyera, MOJEIUPOBAHMS W MPOEKTUPOBAHUS MPUOOPOB M YCTPONCTB HAHOIEKTPOHMKHU;
MIPOrpaMMHBIM oOOecriedeHueM i O(QOpMIIEHUS] KOHCTPYKTOPCKOM JIOKyMEHTAaluu Ha HpuUOOpel U
YCTPOMCTBA HAHORJIEKTPOHUKH; METOAUKOMN MPOBEACHUS U3MEPEHUN ITapaMeTpoB NpUOOPOB U YCTPOICTB
HAHOXJIEKTPOHUKH

4. O6beM NUCHMILIMHBI U BUABI Yu4eOHO# padoThl
OO011ast TPYI0EMKOCTh TUCHUIUIMHBI COCTABISAET 9 3aU€THBIX €IMHUIIBI U MPEACTaBIeHa B TaOIuIe

4.1.
Tabnuna 4.1 — TpymoeMKOCTh JUCITUTIITUHBI
Ne Bunel yueGHOM nesTesnbHOCTH 5 cemectp 6 cemecTp Bcero Enunnnet
Jlexuun 36 36 4acoB
2 |IlpakTnueckue 3aHATUA 20 20 4acoB
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3 | JlabopaTopHBIC 3aHATHUS 16 16 4acoB
4 | Bcero aymuTOpHBIX 3aHATHN 72 72 4acoB
5 | W3 Hux B UHTEpaKTUBHOU hopme 8 4acoB
6 | KypcoBoe mpoexTupoBanue 0 16 16 4acoB
7 | CamocTtosTenbHas pabora 72 128 200 4acoB
8 |Bcero (0e3 ax3amena) 144 144 288 4acoB
9 |IloaroroBka M ciada sK3aMeHa 36 36 4acoB
10 |OGmias Tpy10E€MKOCTh 180 144 324 4acoB
5 4 9 3.E

5. ConeprxkaHue QM CHUIITHHBI

5.1. Pa3aenan! JUCHUMILIMHBI 1 BUALI 3aHATHI
Paznensr qucuuIuiMHBL U BUJBI 3aHATUN TPUBEACHBI B TabmuIe S.1.

Tab6muua 5.1 — Pa3nens! AUCHUAIUINHBI U BUABI 3aHATHH

) @ v
— = < o) o)
2 E = 3 2 5
g S) A < ) >
= [t} o) s o o
o s (=9 - 2 S
= o o E 2 5 )
Haspanus paszienon = g 3 5 v /M Q
Ne 2 = i o = o S
b1 (9100708105050 5 3 1Y & g o =
= = = = = g =
S < 0 S = =
= & 2 3 3 5
© O Q =] = =
. g, Z ° 2
z S & -
4
Brenenue 2 0 0 2 4 OIIK-7
2 | dusnyeckre 0CHOBEI 6 0 0 10 24 OIIK-7,
HAHOXJIEKTPOHUKH. [ICK-1,
[1CK-3
3 | CnocoObl popmupoBaHUs 8 0 0 0 8 16 OIIK-7,
KBaHTOBO-Pa3MEpPHBIX [1CK-1,
HAaHOCTPYKTYD [1CK-3
4 | KBanToBbI€ 3¢ (eKThI 8 6 4 0 20 38 OIIK-7,
I1CK-1,
[1CK-3
5 |DneMeHThI U IPUOOPHI 10 8 12 0 32 62 OIIK-7,
HAHOXJIEKTPOHUKHU [ICK-1,
[1CK-3
6 | Kypcosoii mpoext 0 0 0 16 128 144 [ICK-1,
[1CK-3
Hroro 36 20 16 16 200 288
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5.2. Conep:xkanue pa3aeioB JUCHUIIHHBI (110 JEKI[UAM)
Coneprxkanue pa3aenoB IUCIUIUIAH (TIO JIGKITUSAM ) IPUBEICHO B Ta0Omuie 5.2.
Tabnuua 5.2 - ConepxaHue pa3fenoB AUCUUILIINH (10 JIEKIIHIM)

Coneprkanue pa3aesioB TACIUTUTAHBI

Ne HasBanus paznenos
I10 JICKIIUAM

(uac.) TpynoeMkocThb
KoMmreTeHIH DopMupyemsbie

5 cemectp

1 Beenenne [IpenMer IUCHUIIIIMHBI U €€ 3a7a4u. 2 OIIK-7
OcHOBHBIE ATAIbl HCTOPUYECKOTO
Pa3BUTHS HAHOIEKTPOHUKHU 1
HaHOTexHONOTUHU. CBsI3b ¢ IPYTUMHU
TUcIUIInHaMy. 3aaaqdu Kypca. O630p
nuteparypbl. O0beM TUCHIMILTAHBI 1
BU/JIbI yueOHOM nestenbHocTu. O630p
PEUTHHIOBOM CUCTEMBI U TpeOOBaHUMN
JUIs IOITyCKa K IK3aMEHY.

2 | dusnyecKue OCHOBBI Bonnsr /le bpoinsa. KBantosoe 8 OIIK-7,
HaHODJIEKTPOHUKH. orpannyeHue. KBaHTOBO-pa3MepHbIe [1CK-1,
00BEKTHI U UX KIIaCCU(PUKALUSI. [1CK-3
[TomynpoBOIHUKOBBIE
HAHOTETEPOCTYKTYphl. DHEPreTUYECKUe
JrarpaMMbl HAHOTETPOCTPYKTYP.
TpeboBanus, NpeabsBIsSEMbIE K
HaHOTeTEPOCTPYyKTypam. J[BoiHbIE
rerepocTpykTypsl (AI'C).
Ceepxpemuierku. [lonynpoBoiHUKOBBIE
cBepxpeleTku. Buapl cBepxpeierox.
DHepreTuvecKue 1uarpaMMbl
CcBepXpemeTok. MUHU30HBI.
DHepreTU4ecKuil CeKTp AEKTPOHOB B
cBepxpernieTkax. CBoMcTBa
AJIEKTPOHHOTIO T'a3a B CBEpXpEIIETKAX.
Bnusinue kBaHTOBOpa3MepHbBIX

3¢ (}eKTOB Ha CBOMCTBA BEIIECTRA.
bannmucrnyeckuii TpaHCIOPT.

3 | Cnoco6bl popmMupoBaHusi KBaHTOBO- | OOIIME MPUHIMIIBI (POPMUPOBAHUS 8 OIIK-7,
pa3sMEpHBIX HAHOCTPYKTYP KBaHTOBO-Pa3MEPHBIX CTPYKTYP. [1CK-1,
Onurakcusa. PopMHpOBaHHE KBAHTOBO- [1CK-3
pa3MepHbBIX CTPYKTYpP METOJOM
MOJIEKYJIIPHO-TTY4E€BOM SIUTAKCUU
(MJID). ®opmupoBaHie KBAaHTOBO-
pa3MepHbBIX CTPYKTYpP METOJIOM
XUMHUYECKOTO OCaXACHUS U3 ra30BOM
(a3bl METAIIIOOPraHUYECKUX
coenuHenuit (MOCVD).
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®opmMupoBaHUE KBAHTOBBIX SIM.
®opmMupoBaHNe KBAHTOBBIX IIPOBOJIOK
(HUTE) TEOMETPUUECKUM U
AJIEKTPOHHBIM CIIOCOOOM.
®opmMupoBaHEe KBaHTOBBIX TOUYCK.
Mexanu3m mnpouecca
caMOOpraHu3alyy npu GOpMHUPOBAHUU
KBaHTOBBIX TOo4eK. Pazmep u popma
OCTpOBKOB. BepTHKanbHbIE MacCHUBBI
KBaHTOBBIX TOYEK.

4 | KsanroBbie 3(h(exTbl

2D-311eKTpOHHBIN ra3 B MAarHUTHOM
nosue. YpoHu Jlannay.
[lenouncnenHslil u ApoOHBII
KBaHTOBBIN 3 ekt Xomna. ekt
AaponoBa-boma. D¢ dexr [lrapka.
KBanToBo-pazmepnsriii a3 dexr Llrapka
B F€TEPOHAHOCTPYKTYypax ¢
KBaHTOBBIMU sIMaMH. TyHHEIbHBIN

s dexT. Pe30HaHCHO-TYHHETBHBIHN
addext. Dpdext Jxo3zedcona.
Kynonosckast Onokana. Kynonosckas
070Kazia ¢ OJJHUM TYHHEJIbHBIM
nepexoaoM. Kynonosckas 610kaza c
JBYMSI TYHHEJIBHBIMH MTEPEXOJAMH.
CoTyHHENMpOBaHUE.

OIIK-7,
[1CK-1

5 | DneMeHThl ¥ IpUOOPHI
HAHODJIEKTPOHUKHU

[Tpubopsl Ha pe30HaHCHOM
TyHHEIUpOBaHuu. (1ol Ha
PE30HAHCHOM TYHHEJIMPOBAHUH.
TpaH3ucTOpBI HA PE30HAHCHOM
TyHHEIUpoBaHuu. Jlornyeckue
AJIEMEHTHI Ha PE30HAHCHO-TYHHEIbHBIX
npudopax. [Ipubops! Ha
OJIHORJIEKTPOHHOM TYHHEJIMPOBAHUMU.
OnHOXIEKTPOHHBIN TPAH3UCTOP.
OnHOZIEKTPOHHBIN HACOC.
OnHo3NIEKTpOHHAS TaMATh. YCTpPOWCTBa
Ha OCHOBE CBEPXPEILETOK.
WNudpakpacHbie GpOTONPUEMHUKH.
CBepxpelieTK B Ja3epHbIX
cTpykTypax. KBaHTOBbIE KackaaHbIE
na3epsl. JIaBuHHbBIE (HOTOIUOIBI.
OnTuyeckre MOAYISTOPHI.
TpaH3uCTOPBI C BBICOKOM
noasmxHOCTEIO HEMT. O630p
MIPOrpPaMMHBIX CPEICTB AJIs
MOJIETMPOBaHUs IPUOOPOB U
YCTPOMCTB HAHOAJIEKTPOHUKHU.

10

OIIK-7,
TICK-1,
ICK-3

Utoro

36
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5.3. Pa3nesibl AMCHMILUIMHBI U MEKTHCHUTTHHAPHBIE CBSI3H ¢ 00eCeYUBAKMMME (MPeIbILYIIMMHU)
U o0ecrieunBaeMbIMH (MOCETYHOIUMEU) TUCHHITIHHAMH
Paznenbl MUCIUTUTMHBI U MEKIUCIMILIMHAPHBIC CBSI3H C 0OSCIeUnBAIOMUMU (TIPESIBIIYIIAMU) U
obecreunBaeMbIMH (IT0CIEAYIOMMMHI ) TUCITUTIIIMHAMY TIPEICTABIICHBI B Ta0uie 5.3.
Tabnuna 5.3 - Paznensl AUCIUTIIMHBI U MEKIUCIUATIIMHAPHBIC CBSI3U

Ne pa3znenoB 1aHHON AMCUUIUIMHBL, 11 KOTOPBIX
HEOOX0AMMO U3yYeHHE 00eCTIEUNBAIOIINX U

Ne HanmenoBanune qucuumnimiy obecreunBaeMbIX JUCIUTLIAH
1 2 3 4 5 6
[IpenmecTByromme quCUUILIMHBL
dusznka + +
2 | KBaHTOBas MexaHUKa +
®u3MKa KOHJIEHCUPOBAHHOTO " " n n n
COCTOSIHUS
4 | TBepnotenbHas IEKTPOHUKA + + + + + +

[Tocnenyromme AMCUUATUIMHBI

1 | TexHonorus KpeMHUEBOM
HaHOIEKTPOHUKHU

+ + + + +

2 |KBanToBag u ontuyeckas
AIIEKTPOHHUKA

+ + +

5.4. CooTBeTCTBHE KOMIIETEHIN, POpMUPYEeMBIX PH U3YyUYEHUH TUCHUILUINHBI, U BUAO0B 3aHSITHH
CootBercTBUE KOMMETEHLUH, (POPMUPYEMBIX MPH W3YYEHUU IUCHUIUIMHBI, U BUIOB 3aHATHI
MpeacTaBiIeHo B Tabnuie 5.4

Tabmuuma 5. 4 — CooTBEeTCTBHE KOMIIETEHLUMH M BHJIOB 3aHATUH, (OPMHUPYEMBIX IpU HU3y4EHUH
JTMCIUTUIAHBI
Bunpl 3ansaTrii
<
=
: s S
= = = )
S T iz a
= < <
an %) <o) ?é;
O = o) o e
= S 2 o
O = - o)
= 2 2 T =
= Q D & 8
3 = o = =
~ = < S
aQ, =
2 2 2
£ 5 :
@)
OIIK-7 + + N
IICK-1 + + + +
I[ICK-3 + + +

6. UHTepakTUBHBIE MeTOAbI M (POPMBI OPTraHU3ANNH 00yUeHH S
TexHOJIOTuM HMHTEPAKTHUBHOIO OOydeHHUs MpU pa3HbIX (opMmax 3aHATHI B yacax NpHUBEIEHBI B
Tabmuue 6.1
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Tabnuua 6.1 — TeXHOIOTruM UHTEPAKTUBHOTO 00y4eHUs IPU pa3HbIX popMax 3aHITHUH B acax

NHrepakTtuBHBIE NpakTHyeckue | MIHTEpakTUBH
Meto bt Bcero
3aHATHUS BIC JICKITHH
Pa6ora B komane 2
[Ipe3eHTanuu ¢ UCNOJIL30BAHUEM 2
CJIAM/IOB C 0OCYKICHHEM
Mo3srosoii mTypm
Case-study (MeTOT KOHKPETHBIX
CUTYaIHi)
Uroro 6 2 8
7. JIabopaTopHbIi NPAKTUKYM
Coneprxanne 1abopaTopHbIX paboT mpuBeAeHO B Tadmuie 7.1.
Tabnuua 7. 1 — Copeprxkanue 1a00paTopHBIX paboOT
L
¥a)
4 5
= >
9 el
2 =
= a.
. o
No HazBanus pasnenos Coneprxanne 1abopaTOpHBIX paboT X ’2
el
=
; o
Q ]
5 5
— E
3
4

5 cemectp
1 |KBanToBbie 3¢ (eKThI TyHHenbHbIN 3P PexT 4 OIIK-7,
[1CK-1,
[1CK-3
2 | DnemeHTHI U NpUOOPHI Hccnenosanne xapakrepuctuk HEMT - 4 OIIK-7,
HAHODJIEKTPOHUKHA TPaH3UCTOpa [ICK-1,
[1CK-3
3 | DneMeHTHI U TPUOOPHI UccnenoBanne cBETOAMOI0B HA OCHOBE 4 OIIK-7,
HAHOXJIEKTPOHUKH ArC [ICK-1,
[1CK-3
4 | DnemeHTHI U IPUOOPHI MonenupoBaHue XapaKTEpUCTHK 4 OIIK-7,
HAaHODJIEKTPOHUKU HEMT - Tpan3ucropa [1CK-1,
[1CK-3
Utoro 16

8. IlpakTHUyeckue 3aHATHS

Coneprxanue MpakTUYECKUX padboT npuBeaeHo B Tabmwmie 8. 1.
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Tab6nuna 8. 1 — ConeprkaHue MpakTUIECKUX padoT

No HasBanus pasznenos

ConeprxkaHne MPaKTUYECKUX 3aHATUI

(uac.) TpynoeMkocThb

KoMreTeHIuu opmupyemblie

5 cemectp

1 duznueckne 0CHOBEI
HAHOXJIEKTPOHUKH.

Bonnsr [le bpoinsa. Ksantosoe
orpannyenue. [loynpoBoHUKOBBIE
HAHOTETEPOCTYKTYphl. DHEPreTUYECKUe
JrarpaMMbl HAHOTETPOCTPYKTYP.
TpeboBanus, npeabsBIsEMbIE K
HaHOTeTEPOCTPYyKTypam. J[BoiHbIE
rerepocTpykTypsl (AI'C).
[TosrynpoBOTHUKOBBIE CBEPXPELIETKH.
DHepreTu4ecKue 1uarpaMMbl
cBepxpemeTok. bamucTunueckuii
TPaHCHOPT.

=
®
7

2 | KBanroBbie 3(hexTnl

2D-31eKTPOHHBIN I'a3 B MArHUTHOM
nosie. Llenounciennslil u 1poOHbIN
KBaHTOBBIN 3 ekt Xomna. ekt
[IIrapka. KBaHTOBO-pa3smMepHbIi
addexr ITapka B
reTepOHAHOCTPYKTYpax ¢ KBAHTOBBIMU
amaMu. TyHHenbHBIN 3 deKT.
Pe3onaHCHO-TyHHENbHBIN AP HEKT.
Oddexr xozedcona. Kymonockas
onmokana. KynmonoBckas Oiokasa ¢
OJIHUM TYHHEJIbHBIM I1EPEX00M.
KynonoBckas 6mokana ¢ 1Bymst
TYHHEJIbHBIMU NEPEXOAAMH.

[1CK-1

3 | DneMeHThI ¥ IpUOOPHI
HAHODJIEKTPOHUKHU

JIno1b1 HA pE30HAHCHOM
TyHHEIUpoBaHUU. OJTHORIEKTPOHHBIH
TpaH3uctop. MudpakpacHsie
¢doronpuemHuku. KBantoBbie
KacKa/IHbI€ Ja3ephl. JIaBuHHbBIE
¢doronnopl. OnTHYECKUuEe MOIYIATOPHI.
TpaH3uCTOPBI C BBICOKOM
noxasmxkaocteio HEMT.

[1CK-1

Utoro

20
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9. CamocrosiTeibHasA padoTa

Bunpl camocTosiTenbHON paboThI, TPYAOEMKOCTh M ()OPMHpYEMble KOMIIETSHIIMU TIPEACTABICHBI B
Tabnuue 9.1.
Tabnuua 9.1 - Buasl camocTosiTebHOM paboThl, TPYI0EMKOCTh U (POPMHUpPYEMbIE KOMIIETEHLIUN

L
¥a)
A 5
.
e | S
2 a.
Ne Haspanms Buael camocroaTenbHOM =3 ,§ o
° paszenon AGOTLL X Z OpPMbI KOHTPOJIS
p = S
3| 3
g
4
5 cemectp
1 |DOnemenTtsl u ipubops! | [loaroroBka k 6 |IICK-1 | Oruer no
HAHOXJIEKTPOHUKH MIPAKTHYECKUM 3aHSATHSM, WHIUBUAYATEHOMY
CEeMHUHapaM 3amannio, OT4eT mo
nmabopaTtopHoit pabdore,
Konrponbhas padora,
DKk3ameH
2 | ®usznyeckue 0CHOBBI [ToaroroBka k 4 | TICK-1 Otyer mo
HAHOXJIEKTPOHUKH. MIPAKTHYECKUM 3aHSATHUSM, WHIUBUAYATEHOMY
CeMHUHapaM 3amannio, OT4eT no
nmabopartopHo#t pabote,
Konrponbhas padora,
DKk3ameH
3 | KBanTtoBbie 3 (HeKTh [ToaroroBka k 6 |TICK-1 Otyer mo
MIPAKTHYECKUM 3aHSATHUSM, WHIUBUAYATEHOMY
CEeMHUHapaM 3amannio, OT4eT no
nmabopartopHo#t pabote,
Konrponbhas padora,
DKk3ameH
4 | ®OuzuUYECKUe OCHOBBI [TpopaboTka 6 |OIIK-7, |Otuer mo
HaHODJIEKTPOHUKH. JIEKIIMOHHOI'0 Marepuaa [ICK-1, |unauBuAyaqibHOMY
IICK-3 3amanuro, OT4er mo
nmabopartopHo#t pabore,
Konrponbhas padora,
DKk3ameH
5 | Dnementsl u ipubopsl | [IpopaboTka 8 |OIIK-7, |Oruer no
HAaHODJIEKTPOHUKU JIEKIIMOHHOI'0 Marepuaa [ICK-1, |unauBuAyaqibHOMY
IICK-3 3amanuro, OT4er mo
nmabopaTtopHoit pabote,
DKk3ameH
6 | KBantoBbie 3¢ HeKT [IpopaboTka 8 |OIIK-7, |Ortuer mo
JIEKIIMOHHOI'0 Marepuaa [ICK-1 |unauBuAyanbHOMY
3amanuro, OT4er mno
nmabopartopHo#t pabote,
DK3ameH
7 | CrocoOst [TpopaboTka 8 |OIIK-7, |Ortuer mo
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(dbopMUpOBaHUS JIEKIIMOHHOI'0 Marepuaa [ICK-1, |unauBuAyaqbHOMY
KBaHTOBO-Pa3MEpPHBIX [ICK-3  |3apmanuto, OTuer no
HAaHOCTPYKTYD naboparopHoii pabore,
DKk3ameH
8 | BBenenue [IpopaboTka 2 |OIIK-7 |Oruer no
JIEKIIMOHHOTO MaTepuaia WH/IUBHTyaIbHOMY
3amanuro, OT4er mo
nmabopartopHo#t pabote,
DKk3ameH
9 | KBantoBbIE 3P PEKTHI OdopmieHre 0T4ETOB 110 6 | OIIK-7, |Oruyer no s1aboparopHoit
nmabopaTopHbIM paboTam I[ICK-1, |pabote
[1CK-3
10 |OnemenTs! u ipudopsl | OdopmiIeHHE OTYETOB 110 6 | OIIK-7, |Oruyer no ys1aboparopHoit
HaHOJIEKTPOHHUKHU nabopaTopHbIM paboTam I[ICK-1, |pabore
I1CK-3
11 | OnemenTs! u ipubdopsl | OdopmiieHHE OTYETOB 110 6 | OIIK-7, |Oruyer no ys1aboparopHoit
HaHOJICKTPOHHUKHU nabopaTopHbIM paboTam I[ICK-1, |pabote
[1CK-3
12 |OnemenTs! u ipubdopsl | OdopmiieHHE OTYETOB 110 6 | OIIK-7, |Oruyer no y1aboparopHoit
HaHOJICKTPOHHUKHU nmabopaTopHbIM paboTam I[ICK-1, |pabote
[1CK-3
Bcero (6e3 sk3amena) 72
13 |IloaroroBka K SK3aMeHY 36 DKk3ameH
Hroro 108
6 cemecTp
Bcero (6e3 sx3amena) 128
1  |BrinmonHeHue KypcoBOro npoekra (paboTsl) 128 |IICK-1, |3amuTa KypcOBBIX
I[ICK-3 | mpoekToB (padorT),
Kommnonent
CBOECBPEMEHHOCTH
Hroro 128
9.1. TembI KypCcOBBIX IPOEKTOB (padoT)
Bapuanr Nel

Tema npoekra: CBeToAnOAbI 0€J10T0 CBeTA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKU:
O0630p nUTEpaATYpPHI IO CBETOIMOIaM OEJIOTO CBETA, TEXHOJOTHH M3TOTOBJICHHUS, MaTEpHaIaM,
rnapaMerpaM U KOHCTPYKIIUSM.

Br160op marepuanioB KpucTaia U KOHTaKTOB.
Pacuer kOHCTpPYKIIMM CBETOIMO0/1a, BBIOOP KOHCTPYKIIMU KOHTAKTOB.

Br16op xopmyca.

[lepeuens rpaduueckoro marepuaia:
TexHosorn4ecknii MapuIpyT U3roTOBJIEHUS M KOHCTPYKIUS CBETOAMOMA.

Bapuant Ne2

Tema nipoexra: CBeToANOABI HHPPAKPACHOIO CHIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKU:
00630p smuteparypsl o MK-cBeToAMO1aM, TEXHOJIOTUN U3TOTOBIICHHS, MaTepraiam, apameTpam u

KOHCTPYKLIMSIM.

Br160op marepuanoB KpucTaiia U KOHTaKTOB.
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3. Pacuer KOHCTPYKLIUU CBETOJIMO/IA, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:

1. TexHOJIOrM4eCKUi MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble naHHbIE 715 pacyeTa
1. Jnuna BoiHbl — 870 HM.

Bapuant Ne3
Tema npoekra: CBeTOAMOABI CHHET0 CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKU:
1. O0630p nuTeparypsl M0 CUHUM CBETOJIMOJIaM, TEXHOJIOT UM U3TOTOBJICHUS, MaTepHaliaM,
rapameTpaM U KOHCTPYKLHUSM.
2. Bp16op MarepuanoB KpUCTala U KOHTAKTOB.
Pacuer kOHCTpPYKIIMM CBETOIMO0/1a, BBIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:
1. TexHOJIOrMYEeCKUI MApUIPYT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble naHHbIe IS pacyeTa
1. OcHoBHas nnuHa BOJHBI — 450 HM.

(98]

Bapuant Ne4
Tema npoekra: CBeTOAMOABI KPACHOTO CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKHU:
1. O0630p nuTEpaTypsl 0 CBETOANOAaM KPACHOTO CBEUEHUSI, TEXHOJOTUU U3TOTOBICHUS,
Marepuaiam, mapaMeTpaMm U KOHCTPYKLHSM.
2. Bp16op marepuanoB KpUCTalla U KOHTAKTOB.
Pacuer KOHCTPYKIIMY CBETO/IMO0/1a, BBIOOP KOHCTPYKLMU KOHTAKTOB.
[lepeuens rpaduyeckoro Marepuaia:
1. TexHOJIOrM4eCKUi MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble nanHbIe IS pacyeTa
1. OcHoBHas yIMHA BOJIHBI — 660 HM.

(98]

Bapuant NeS
Tema npoekra: CBeTOANOABI 3€J1€HOT0 CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aIICKHU:

1. O0630p nuTeparypsl 0 CBETOAUOIaM 3€JICHOTO CBEUEHUSI, TEXHOJOTUN U3TOTOBIICHMUS,
Marepuaiam, napameTpaM U KOHCTPYKIHUSIM.

2. Bp16op MarepuanoB KpUCTala U KOHTAKTOB.

3. Pacuer KOHCTPYKLIUU CBETOJIMO/IA, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:

1. TexHOJIOrM4eCKUi MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble naHHbIe IS pacyeTa

1. OcHoBHas JyiMHA BOJIHBI — 550 HM.

Bapuant Ne6
Tema npoekra: CBeTOANOABI OPAHKEBOIO CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKU:

1. O630p nuTeparypsl 0 CBETOANO/IaM OPAaHKEBOI'O CBEUEHUSI, TEXHOJIOTUU U3TOTOBJICHMUS,
Marepuaiam, napameTpaM U KOHCTPYKIHUSIM.

2. Bp16op MarepuanoB KpUCTala U KOHTAKTOB.

3. Pacuer KOHCTPYKLIUU CBETOJIMO/IA, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:

1. TexHOJIOrM4eCKUi MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble naHHbIe IS pacyeTa

1. OcHoBHas nnuHa BOJHBI — 610 HM.
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Bapuanr Ne7
Tema npoexra: CBeTOANOABI KeJITOr0 CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKHU:
1. OO630p nuTEparypsl 10 CBETOAUOAAM KEJITOrO CBEUEHUS, TEXHOJOTUU U3rOTOBICHHSI, MaTepHallaM,
rapaMmeTpaM U KOHCTPYKLHUSIM.
2. Bp16op marepuanoB KpUCTala U KOHTAKTOB.
Pacuer kOHCTpPYKIIMM CBETO1MO0/1a, BBIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro Marepuaia:
1. TexHOJIOrM4eCKUi MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble naHHbIE 715 pacyeTa
1. OcnoBHas JyiMHA BOJIHBI — 570 HM.

(98]

Bapuant Ne§
Tema npoekra: UK — ¢poTonpreMHUKH HAa MHOTOCJIOHHBIX IeTEPOCTPYKTYpax.
ConeprkaHue MOSICHUTEILHOM 3aTUCKU:
1. OG630p mutepatypsl o UK — poTonmprueMHrKN Ha MHOTOCJIOMHBIX TETEPOCTPYKTYpPaX, TEXHOIOTUI
M3TOTOBJICHNUs, MaTepUaJIaM, ITapaMeTpaM U KOHCTPYKLUSM.
2. Bp16op marepuanoB KpUCTala U KOHTAKTOB.
Pacuer kOHCTpPYKIIMM CBETOIMO/1a, BBIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:
1. TexHOJIOrM4eCKU MapUIPYT U3TOTOBJIECHUS U KOHCTPYKIIMS.
Hcxonuble naHHbIe IS pacyeTa

(98]

JInvHa BOJIHBI PETUCTPUPYEMOTO U3IYyYEHUS — 2 — 5 MKM.

Bapuant Ne9
Tema npoekra: CostHeYHbIe 3JIeMEHThI HA reTepOoCTPYKTYpax.
ConeprkaHue MOSICHUTEILHOM 3aTUCKHU:
1. OO630p nuTeparypsl 10 COTHEYHBIM AIEMEHTAM Ha FeTEPOCTPYKTYpax (B TOM UUCIE U IO
KacCKaJHbIM), TEXHOJIOTUU U3rOTOBJICHHSI, MaTepuaiaMm, napaMmerpaM U KOHCTPYKLUSIM.
2. Bp16op MarepuanoB KpUCTaIa U KOHTAKTOB.
Pacuer kOHCTpPYKIIMH CBETOIMO0/1a, BBIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:
1. TexHOJIOrM4eCKUi MapUIpyT U3rOTOBJIECHUS U KOHCTPYKIIMS.

(98]

Bapuant Nel0
Tema npoekra: CBeroanoapl Y@ u3aydyeHus.
ConeprkaHue MOSICHUTEILHOM 3aITUCKU:

1. OG630p nmuTepatypsl 1Mo cBeToanoaaM YD CrieKTpa, TEXHOJIOTHHA U3TOTOBIICHHUS, MaTepHalIaM,
rapaMmeTpaM U KOHCTPYKLHUSIM.

2. Bp16op MarepuanoB KpUCTala U KOHTAKTOB.

3. Pacuer KOHCTPYKLHHU CBETOUO/A, BHIOOP KOHCTPYKIIUU KOHTAKTOB.
[lepeuens rpaduyeckoro Marepuaia:

1. TexHOJIOrM4eCKUi MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble naHHbIe IS pacyeTa

1. OcnoBHas JyiHA BOJIHBI — 330 HM.

Bapuanr Nell
Tema npoekra: CBeToANOABI HH(PPAKPACHOIO CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKHU:
1. O630p nureparypsl no MK-cBetoanoaam, TeXHOIOTUK U3TOTOBIIEHUS, MaTepUaIam, napameTpam u
KOHCTPYKIIHSIM.
2. Bp16op MarepuanoB KpUCTala U KOHTAKTOB.
3. Pacuer KOHCTPYKLIUU CBETOJIMO/IA, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
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[lepeuens rpaduyeckoro marepuaia:

TexHOJIOrHYeCKU MapIIPYT U3TOTOBJICHHS M KOHCTPYKIIHS CBETOIUO/A.
Hcxonuble naHHbIe IS pacyeTa

1. Jnuna Boiasl — 1100 M.

Bapuant Nel2

Tema npoekra: CBeTOAMOABI CHHET0 CIIEKTPA.

Cpok cauu 3akoH4YeHHOI pabotsl: 25.05.2014

O0630p nuTEpaTyphl M0 CUHUM CBETOJIMOIaM, TEXHOJIOI'MH U3TOTOBIICHUS, MaTepHraliam,
rapaMmeTpaM U KOHCTPYKLHUSIM.

Br160op marepuaioB KpucTaiia U KOHTaKTOB.

Pacuer kOHCTpPYKIIMH CBETOIMO0/1a, BBIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:

TexHonoru4eckuii MapuIpyT U3roTOBJIEHUS U KOHCTPYKIUS CBETOAHO/A.
Hcxonuble naHHbIE IS pacyeTa

OcHoBHast 11Ha BOJIHBI — 490 HM.

Bapuanrt Nel3

Tema npoekra: CBeTOANOABI 3€J1€HOT0 CIIEKTPA.

ConeprkaHue MOSICHUTEILHOM 3aITUCKU:

O0630p nUTEpaATYpPHI IO CBETOINO/IaM 3€JICHOTO CBEUCHUS, TEXHOJIOTHU U3TOTOBJICHUS,
Marepuaiam, rmapaMmeTpaMm U KOHCTPYKIIHSIM.

Br160op MarepuanoB KpucTamia i KOHTAKTOB.

PacueT kOHCTpYKIIMM CBETOAMO/IA, BBIOOP KOHCTPYKITUU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:

TexHoJIOrH4YeCKU MapIIPyT U3TOTOBJICHUS M KOHCTPYKIIHS CBETOIUO/A.
Hcxonuble naHHbIe IS pacyeTa

OcHoBHas ymuHA BOJIHBI — 570 HM.

Bapuant Nel4

Tema mpoekra: CBeTOAMOABI KPACHOTO CHEKTPA.

ConeprkaHue MOSICHUTEILHOM 3aITUCKHU:

O0630p UTEpaTYpPHI IO CBETOIMOIaM KPACHOTO CBEUYCHH S, TEXHOJIOTHH H3TOTOBJICHHS,
MaTepuaiam, mapameTpaM U KOHCTPYKITUSM.

Br160op MarepuanoB KpucTamia i KOHTAKTOB.

Pacuer KOHCTPYKIIMH CBETOINO/1a, BRIOOP KOHCTPYKIIMHA KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:

TexXHOIOTUYIECKUI MapIIPyT U3TOTOBJICHUS U KOHCTPYKITUS CBETOIHO/IA.
Hcxonuble naHHbIe IS pacyeTa

OcHoBHas iuHa BOJIHBL — 610 HM.

Bapuanrt Nel$S

Tema mpoekra: CBeTOAMOAbI OPAHKEBOI0 CIIEKTPA.

ConeprkaHue MOSICHUTEILHOM 3aITUCKU:

O0630p nUTEpaATYpPHI IO CBETOIMOIaM OPAHXKEBOTO CBEUCHUSI, TEXHOJIOTUH U3TOTOBJICHHUS,
Marepuaiam, rmapaMmeTpaM U KOHCTPYKIIHSIM.

Br160op MarepuanoB KpucTamia i KOHTAKTOB.

PacueT xoHCTpYKIIUM CBETOAMO/A, BBIOOP KOHCTPYKITUU KOHTAKTOB.
[lepeuens rpaduyeckoro Marepuaia:

TexHoIOrH4eCKUi MapIIpyT U3TOTOBICHUS M KOHCTPYKIIHS CBETOIUO/A.
Hcxonuble naHHbIe IS pacyeTa

OcHoBHas muHA BOJHBI — 590 HM.
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Bapuanrt Nel6
Tema npoexra: CBeTOANOABI KeJITOr0 CIIEKTPA.
Cpok cnauu 3akoH4YeHHOH paboTsl: 25.05.2014
ConeprkaHue MOSICHUTEILHOM 3aITUCKU:

1. OO630p nuTeparypsl [0 CBETOAUOIaM HKEJITOIO CBEUEHUS, TEXHOJIOTUU U3TOTOBJIEHUS, MaTepUaaM,
rapaMmeTpaM U KOHCTPYKLHUSIM.

2. Bp16op MarepuanoB KpUCTaIa U KOHTAKTOB.

3. Pacuer KOHCTPYKLIUU CBETOJIMO/IA, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduueckoro marepuaia:

1. TexHOJIOrMYEeCKUI MApUIPYT U3TOTOBJIIEHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble naHHbIe IS pacyeTa

1. OcHoBHas JUIMHA BOJIHBI — 585 HM.

Bapuanr Nel7
Tema npoekra: CBeToAnoAbI 0€J10T0 cBeTA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKU:
1. OG30p nuTEpaTypHl MO CBETOIMOAaM O€JI0TO CBETa, TEXHOJOTHH M3TOTOBJICHUS, MaTepHalIaM,
rapaMmeTpaM U KOHCTPYKLHUSIM.
2. Bp160op MarepuanoB KpUCTala U KOHTAKTOB.
3. Pacuer KOHCTPYKLIUU CBETOJIMO/1A, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
4. BsiOop xopmyca.
[lepeuens rpaduyeckoro Marepuaia:
1. TexHOJIOrMYEeCKUI MapUIPYT U3TOTOBJICHUS U KOHCTPYKLIHSI CBETOINO/A.

10. KypcoBas padora
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa JJjisi OlleHKH YCIIeBAeMOCTH CTYIEeHTOB

11.1. bBasuibHbIEe OLEHKH Il 3JIEMEHTOB KOHTPOJIS
Tabnuua 11.1 — banbHbIe OLEHKHU U1 3IEMEHTOB KOHTPOJIS

N . MakcuManbHbII
. MaxkcumanbHBIN MaxkcumanbHbBIN
DJeMeHThl y4eOHOM OaJi 3a nmepuon Bcero 3a
6amn Ha 1-yto KT ¢ | 6ayn 3a nepuon
JETETbHOCTH Mexay 2KT u Ha cemMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemectp
Konrponbnas padora 10 10 10 30
Otyer mo 5 5 10 20
WHIUBUIYATEHOMY
3aJIaHUIO0
Otuer no n1abopaTropHOit 5 15 20
pabore
Ok3aMeH 30
Hapacratomum ntorom 15 35 70 100
6 cemecTp
3ammTa KypcoBBIX 70 70
MPOEKTOB (paboT)
Kommnonent 10 10 10 30

CornacoBaHa Ha noprane Ne 1792 15



CBOEBPEMEHHOCTHU

Hapacratomum ntorom 10 20 100 100

11.2. llepecyeT 0a/1U10B B OLIECHKH 32 KOHTPOJIbHbIE TOUKHU
[Tepecuer OanIoB B OIICHKU 3a KOHTPOJIbHBIE TOUKH MpEACTaBiIeH B Tabmuie 11.2.
Tabnuua 11. 2 — [lepecueT 0amioB B OLICHKH 332 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOJIBHON TOUKU Onenka

> 90% ot MakcuManbHOU cyMMbI OamioB Ha aaty KT 5

Ot 70% 1o 89% ot makcumanbHOi cymmbl OaisioB Ha naty KT

4
Ot 60% 10 69% ot makcumanbHOU cymMbl OaiioB Ha naty KT 3
2

< 60% oT MakcuManbHOM cyMMbl OaiioB Ha aary KT

11.3. IlepecueT cyMMBbI HAJIJ10B B TPATAUIIHOHHYIO M MEKIYHAPOIHYIO OLIEHKY
[lepecueT cymmBbl GaJIJIOB B TPAJUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY MPE/CTaBIIEH B TaOIuIe
11.3.
Tabnuua 11. 3 — [lepecueT cymmbl OaJIJI0B B TPAAUIIMOHHYIO U MEXIYHAPOAHYIO OIICHKY

Hrorosas cymma 6anios,

Onenka (I'OC) YYHUTBIBAECT YCIEUIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (ouens xoporo)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xopor11o0)
70 - 74
65 - 69 D (ynoBneTBOpUTENIBHO)

3 (YyHOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpercraentio)
2 (HEYROBNCTBOPHTEHHO) (HE Hwmxe 60 6amios F (meynoBneTBopuTEIHHO)

3a4TEHO)
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12. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE o0ecTieueHne T CUUTITHHbI

12.1. OcHoBHas JuTEparypa

1. bopucenko B. E. Hanosnekrponuka: yue6Hoe mocodue st By30B / B. E. bopucenko, A. U.
BopobbeBa, E. A. YTkuna. - M. : BUHOM. Jlaboparopus 3nanuit, 2012. - 224 ¢. - ISBN 978-5-94774-
914-4 (nanuuue B 6ubanorexe TYCVYP - 81 3k3.)

2. Tposu ILE. Hanosnexkrponuka: ydeOHoe mnocobme / ILE. Tposn, 0.B. Caxapos. -
MunuctepctBo oOpazoBanuss u Hayku Poccuiickori ®Denepanmu, [ocymapcTBeHHas KopHopaius
"Poccuiickas koprnopauusi HaHOTexHoyorui", TOMCKHII TOCyIapCTBEHHBIM YHUBEPCUTET CHCTEM
ynpasieHus 1 paauoanekrpoHuku. — Tomck: TYCVYP, 2010. — 88 ¢ (B 6ubnuotexe TYCYP - 15 3k3.)

12.2. JlonosiHUTEIbHAA JIUTEPATYPaA

1. Yamneirun F0.A. Hanorexnonoruu B anexrponuke: Mounorpadus / H. U. boprapar [u ap.] ;
pen. 0. A. Yamnsirud ; MOCKOBCKHMI TOCYIapCTBEHHBIH HMHCTUTYT JIEKTPOHHOM TeXHHKH. - M. :
Texnocdepa, 2005. - 446 c. - ISBN 5-94836-059-8 (nasninuue B 6ubnuoreke TYCVYP - 20 3k3.)

2. . dparynos B.I1. OcHOBBI HaHOIEKTPOHUKH: yueOHOEe mocobue s By30B / B. I1. JIparyHos,
N. T. Heussectnsiil, B. A. I'puguun. - M. : ®uszmarknura ; M. : Jloroc ; M. : YHuUBepcUTETCKass KHUTA,
2006. - 494 c. - ISBN 5-98704-054-X. - ISBN 5-89155-149-7 (nanuuue B 6udnuorexke TYCVYP - 32 3k3.)

3. HasortexHojmorum B MOJYNPOBOJHUKOBOM snekTpoHuke: KomnexktuBHas MoHorpadus /
Poccuiickas Axagemusi Hayk, Cubupckoe otaenenue, MHCTUTYT (GU3UKH MOIYNPOBOIHUKOB; ped. A.JL.
AceeB. — HoBocubupck: UzmarensctBo CO PAH, 2004. — 367 [1] c. ( B 6ubmuorexke TYCVYP - 10 3k3.)

4. Dnexrponuka: YuebHoe mocoobue mist By30oB / A.A. Illyka; pen. A.C. Curos. — CII6.: BXB-
[TeTepOypr, 2006. — 799 ¢ (nanuuue B Oubnuoreke TYCVYP - 3 3k3.)

12.3. Y4yeO6HO-MeTOIUYECKOE TOCOOHEe U POTrPaAaMMHOE oOecreuyeHue

1. Tposn I1.E. Hanosnekrponuka: YueOHO-METOAMUECKOE T0COOUE M0 ayTUTOPHBIM
MPaKTUYECKUM 3aHATUSAM U camocTtostenbHol padorte / I1.E. Tposin, FO.B. Caxapos. u3a-so Tomckuii
rOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPaBJICHUS U paanodMeKkTpoHuku, 2015. —31 ¢ —
[DnexrponHbIi pecypc]. - http://miel.tusur.ru/index.php?option=com_content&view=article&id=238

2. . Tposnu ILE. Hanoanexkrponuka: YueOHO-METOAUYECKOE [TOCOOKE TIO TJaOOPaTOPHBIM
pabotam / IL.LE. Tposn, FO.B. Caxapos. — Tomck: U3a-Bo ToMck. roc. yH-Ta CUCTEM YIIp. U
paguosnexkrponukn, 2010. — 52 ¢. — [DnekTpoHHBIHA pecypc]. -
http://miel.tusur.ru/index.php?option=com_content&view=article&id=238

3. Tposn ILE.. DnemMeHnTsl 1 puOOPHI HAHOMIEKTPOHUKH: MeTonuecKue yKa3zaHus 1Mo
KkypcoBomy npoexruposanuio / [LE. Tposn, }0.B. Caxapos. — Tomck: U31-Bo ToMck. roc. yH-Ta cucteM
yrp. u paguosnekrponuku, 2010. — 32 ¢ - [DnexTpoHHbIH pecypc]. -
http://miel.tusur.ru/index.php?option=com_content&view=article&id=238

12.4. Ba3bl JaHHBIX, THGOPMAIIHOHHO CIIPABOYHBbIE H TOMCKOBbIE CHCTEMbI
1. Hano Haitxect" - MHTEPHET-)KYypHAII, IO CBSIILICHHBIN HAHOTEXHOJIOT U
http://nanodigest.ru/stati/issledovaniia-i-razrabotki/nanoelektronika-dostizheniia-i-perspektivy

13. MarepuajibHO-TeXHHYECKOe o0ecredeHue TUCUUIITHHbI

B cBs13u ¢ 00sbIIMM KOJIMYECTBOM I'pauiyecKoro MaTepuana 1 pUCyHKOB 110 JaHHOW JUCIUILINHE
JIEKLIMOHHBIE 3aHATHUS CIIENyeT MPOBOJIUTH C MPUMEHEHUEM MPOEKTOpa U KOMIIbIOTEpa M 00ecreunBaTh
clIylaTenel pa3IaTouyHbIM MartepuanoM. IlpakTuueckue 3aHATUS clenyeT MPOBOJUTH B KOMIIBIOTEPHOM
KJIacCe C MCII0JIb30BAHUEM MaTeMaTHYECKOTO MaKEeTa.

JlaboparopHbie pabOThI HPOBOJATCSA IO TPATAULIUMOHHON METOJUKE B CIEHUATM3UPOBAHHON
nabopatopHoit aynutopuu kad. ®D. Jlomyck K BHITIOJHEHHIO JTA0OPATOPHBIX pabOT CTYACHT MOJIydaeT
[IOCJIE MOJIy4YEHUS] COOTBETCTBYIOIIET0 MHCTPYKTAXKa M0 TEXHUKE OE301MacCHOCTH.

14. ®oHJ OLIEHOYHBIX CPEICTB

@OH/1 OLIEHOYHBIX CPEACTB IPUBEACH B IPWIOKEHUH 1.

15. MeToguyecKue peKOMeH/IAUMHU 110 OPTAaHU3AUMN U3YYeHUs] TN CUMIIIMHBI

KoncrekrupoBanue CTyIeHTaMH JIGKIIMOHHOTO Marepuana obOs3arenbHo.  OO0s3aTenbHbIM
YCIIOBUEM JIONyCKa K SK3aMEHY SIBJIIETCS BBINOJHEHHME W 3alllMTa BceX JabOopaTOpHBIX paboT, a Takke
KOHTPOJIbHBIX paboT
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IIpuioxenue 1
MUHUCTEPCTBO OBPA3OBAHUSA U HAYKU P®
®enepanbHOE rocy1apcTBEHHOE 0I0IKeTHOE 00pa30BaTe/IbHOE YUpeskKIeHne BbIcIIero 00pa3oBaHus

«TOMCKMI TOCYJAPCTBEHHbIN YHUBEPCUTET CUCTEM
YITPABJIEHUA U PAIIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
[IpopekTop no yuebHolt pabote
II. E. Tposin
«_» 20 r

®OHJT OLIEHOYHBIX CPEJICTB 110 YYEBHOM JUCLIUITJIMHE
JieMeHTbI U TPUOOPHI HAHOIIEKTPOHUKH

VYpoBeHb 0CHOBHOM 00Opa3oBareabHON Iporpammel: bakanaspuar

Hanpasnenue noarorosku (cneunanbHOCTh): 11.03.04 Di1eKTpOHUKA U HAHOIJIEKTPOHUKA
[Tpoduib: MUKPO3ITeKTPOHUKA U TBEPAOTEIbHAS 3JIeKTPOHUKA

dopma 00yueHUs: OUHAA

@axynpreT: @IT, DakyJabTeT IEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa ¢pusnyeckoii 31eKTPOHUKH

Kypc: 3

Cemectp: 5, 6

VYyebnsii man Habopa 2013 rona

PazpaboTunku:
— JHouent xad. @3 Caxapos 1O. B.

DKk3ameH: 5 ceMecTp
KypcoBoe npoexruposanue / Kypcosas padota: 6 cemectp

Tomck 2016
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1. Beenenue

®onp oueHounsix cpeacts (POC) sBisgercs NpUIOKEHUEM K pabodeil nmporpaMme JUCHUILINHbI
(IpakTUKK) U MpencTaBIsieT cOO00N COBOKYIMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuaioB (TUIIOBbIE
3a1a4u (3a7aHus1), KOHTPOJIbHBIE PAOOTHI, TECTHI U JIP.) © METOJIOB WX MCIOJIb30BAHUS, MTPEAHA3HAYCHHBIX
JUIS U3MEPEHUS YPOBHS IOCTHKEHHUS CTYJIEHTOM YCTaHOBJIEHHBIX PE3YJIbTaTOB 00yUEHUSI.

®OC mno aucuuiMHe (MPAaKTUKE) HUCHOJIb3YyeTCS IMpU TMPOBEIEHUU TEKYIIEro KOHTPOJISL
YCIIEBAEMOCTH U MPOMEXKYTOUHOMN aTTeCTALUU CTYIEHTOB.

[lepeueHb 3aKpeIUICHHBIX 32 TUCLUIUIMHON (ITPaKTUKOM) KOMIIETEHUIUN IpUBeeH B Tabnuie 1.
Tabnuua 1 — [lepeyeHs 3aKperieHHbIX 33 AUCUUIIIMHON KOMIIETEHIUH

Kon PopMynMpOBKa KOMIIETEHIINN Oranbl OopMUPOBAHHS KOMIIETEHIIUN
OIIK-7 CIIOCOOHOCTHIO YUYUTHIBATH COBPEMEHHBIC JoszkeH 3HaTh: COBPEMEHHOE COCTOSIHUE
TEHJCHIIMH Pa3BUTHUS AIEKTPOHUKH, U TEHJECHLUHU PA3BUTHUS HAHOIIEKTPOHUKHY;
M3MEPUTENIbHON U BHIYMCIUTEIBHON TEXHUKH, | COBPEMEHHbIE METOAUKH pacuera u
MH(OPMALIMOHHBIX TEXHOJIOTHI B CBOEH MIPOEKTUPOBAHUSI IIEMEHTOB U IPUOOPOB
podeccuoHaNbHON AESITETbHOCTH HAaHOIEKTPOHMKH C UCIOJIb30BAHUEM
[1CK-1 CIOCOOHOCTBIO BJIAJIETh COBPEMEHHBIMU NPOTPAMMHBIX KOMILIEKCOR; TPEOOBAHHA K

0(OPMIIEHHIO KOHCTPYKTOPCKOI
JOKYMEHTAIMH NpU pa3paboTke mprudopoB
Y YCTPOMCTB HaHOIEKTPOHUKH;
¢buznyeckue NPUHIUIBI U3MEPEHUH U
COBPEMEHHYIO U3MEPUTEILHYIO TEXHUKY B
0071aCTH HAHORJIEKTPOHUKH; |

METOJAMHM pacyeTa U NpOEKTUPOBAHUS U3/1EIUN
MHKPOIEKTPOHUKHU U TBEPIAOTEIBHOMN
AIEKTPOHHUKH, CIOCOOHOCTHIO K BOCIIPHATHIO,
pa3paboTKe M KPUTHIECKOM OIIEHKE HOBBIX
CHOCOO0B MX MPOEKTUPOBAHUS

[1CK-3 TOTOBHOCTBIO K BBIIIOJIHEHUIO HAYYHO- JI0J15KeH YMeTh: IIPOBO/IITh AHAIIH3
HCCIICAOBATCIBCKHUX M OTIBITHO- COBPEMEHHOM HayYHO-TEXHUYECKON
KOHCTPYKTOPCKHX Pa69T B 001macTH JUTEPaTypbl B 0071aCTH HAHOZJIEKTPOHUKH;
NPOM3BOJCTBA M3ICINA MUKPOICKTPOHUKH H | 1poBOAUTH PACUET H [IPOCKTUPOBAHUE
TBEPJOTEIBHON AIIEKTPOHNKH 3JIEMEHTOB U MPHUOOPOB HAHOAIEKTPOHUKU

C UCIMOJIb30BaHUEM ITPOrPAMMHBIX
KOMILJIEKCOB; 0(hOpMIISATh
KOHCTPYKTOPCKYIO JJOKYMEHTAIMIO Ha
puOOPHI U YCTPONCTBA HAHOIIEKTPOHUKHU;
MIPOBOANUTH U3MEPEHHUS TAPaMETPOB
pruOOPOB U YCTPOUCTB HAHOJIEKTPOHUKH;
Jlos2keH BiafeTh: GU3NYECKUMU
MPUHIUIIAMU pabOThI 3JIEMEHTOB U
pruOOPOB HAHOZIEKTPOHUKH; METOIUKON
pacdera, MOJEIUPOBAHUS U
MIPOEKTUPOBAHUSI IPUOOPOB U YCTPOUCTB
HAHOXJIEKTPOHUKH; IPOTPAMMHbBIM
obecrnieueHueM i 0(OpMIICHHUS
KOHCTPYKTOPCKOH IOKYMEHTAllUU Ha
puOOPHI U YCTPONCTBA HAHOIIEKTPOHUKHU;
METOJMKOM ITPOBENIEHUS N3MEPEHUI
rapaMmeTpoB NpUOOPOB U YCTPOHCTB
HAHOXJIEKTPOHUKH ;

OOmre xapaKTepUCTUKHU TOKa3aTeNieil W KPUTEPUEB OICHUBAHUS KOMITETCHIIMHA Ha BCEX dTarax
IIpUBE/IEHBI B Tabnuue 2.
Tabnuua 2 — O61re XapakTepuCTUKY NOKa3aTeNell U KpUTEpUEB OLIEHUBAaHUsl KOMIIETEHIIUH 110 3Tanam

[Tokaszarenu n
3Harb YMeTb Biagets
KPUTEPHH
Otnuyno (Beicokuii | OGnanaer paxruueckumu | OOnagaer quanazoHoOM Konrponupyer padorty,
YPOBEHB) U TEOPETUICCKUMU MPAKTUIECKUX YMEHHUH,  |TIPOBOAMT OLICHKY,
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3HAHUSIMU B IIpesienax TpeOyeMbIX Ul Pa3BUTHSI | COBEPILLIEHCTBYET JIEHCTBUS
n3ydaeMoi o0acTu ¢ TBOPYECKUX PELIECHUN, paboThI
MMOHUMaHHUEM TI'PaHUL abcTparupoBaHUs
MIPUMEHUMOCTH npoOiem
Xoporto (6a30Beiii | 3HaeT (HaxTel, pUHIUIEI, | O0MagaeT Auarna3oHOM bepet oTBeTCTBEHHOCTH 32
YpOBEHbB) IIpoLEecchl, 001IHe MPaKTUYECKUX YMEHUH, 3aBeplUIeHHE 3a/1a4 B
MOHATHS B Ipeaesax TpeOyeMbIX Ui PEIIEHUs |HCCIEIOBAHUH,
n3y4aemoit oomactu OTIPEICTICHHBIX TPOOJIEM B | TPUCIIOCAOIMBAET CBOE
001acTH UCCIIEI0BAHUS MOBE/ICHUE K
00CTOATENHCTBAM B
pelieHuu npoodiaem
VnosnersopurensH | OOnagaer 6a30BbIMU Ob6nanaerT OCHOBHBIMU PaGoraer npu npsimom
0 (oporoBbIf OOLIMMU 3HAHUSMU YMEHUSIMH, TPeOyeMbIMU | HAOIOIEHUN
YpOBEHbB) JUISl BBITIOJTHEHUS IIPOCTBIX
3azau
2 Peasmm3anusi KOMIeTeHIUI
2.1 Komnerenuus OIIK-7
OIIK-7: crnocoOHOCTBIO YYUTHIBaTh COBPEMEHHBIE TEHACHLUMU Pa3BUTHUS  AJIEKTPOHUKH,
U3MEPUTENIbHOM M BBIUMCIUTEIBHOW  TEXHUKHM, HMH(DOPMALIMOHHBIX TEXHOJOTMH B  CBOEH

npodecCUuOHaTBHOM ACSITEIILHOCTH.

i popMHpoBaHUS KOMIETEHIIMHA HEOOXOJMMO OCYHIECTBUTD PsiJl 3TanoB. DTanbl (GOPMUPOBAHUS
KOMIIETEHLIMH, IPUMEHSEMBbIE JUIsl 3TOTO0 BHUABI 3aHATUNH W UCHOJIb3yeMbIE CpEACTBA OLCHUBAHMS
MpeACTaBICHBI B TabmuIE 3.
Tabnuua 3 — Oranel popMUpPOBaHUS KOMIIETEHLMHU U HCII0JIb3YEMbIE CPEICTBA OLIEHUBAHUS

HAHOXJIEKTPOHUKH.
duznyeckue IPUHLUIIBI
U3MEPEHUN U
COBPEMEHHYIO
U3MEPUTENIbHYIO TEXHUKY
B 00Onactu
HAHOXJIEKTPOHUKH.

Cocrasn 3HaThb YMeThb Bnangers
Conepxxanue COBPEMEHHOE COCTOSIHHE U | IPOBOJIUTH aHAIIN3 (bu3HYECKUMH
3TaIlIOB TCHACHIINU paSBI/ITI/IfI HaquO-TCXHquCKOﬁ HpI/IHIII/IHaMI/I pa6OTBI

JTUTEpaTyphl B 00J1aCTH
HAHOXJIEKTPOHUKH.
[IpoBoanTE N3MEpPEHUS
rapaMeTpoB NpUOOPOB U
YCTPOUCTB
HAHO3JIEKTPOHUKH

pruOOPOB U YCTPOUCTB
HaHOIEKTPOHHKH.
Metoaukoil npoBeaeHus
MU3MEPEHM MapaMeTpoB
puOOpPOB U YCTPOUCTB
HaHOJIEKTPOHHKH.

Bunrl 3apsatuit

e llHTEepakTUBHBIE
IIPAKTUYECKUE 3aHATHS;
e llHTEepakTUBHBIE
JIEKLUU;

e [IpakTnueckue
3aHATHUS,

o Jleknnu;

e CamocTosTenbHas
pabora;

e [loaroroBka k
JK3aMEHY;

e llHTEepakTUBHBIE
MIPaKTHYECKHUE 3aHATHS;
e llHTEpakTUBHBIE
JIEKLUU;

e [IpakTnueckue
3aHSATHUS;

e JlaGopaTtopHble
3aHSATHUS;

o Jleknnu;

e CamocTosTenbHas
pabora;

e [loaroroBka k
JK3aMEHY;

e llHTEepakTUBHBIE
MPAKTUIECCKHUE 3aHATHUS;
e JlaGopaTtopHbie
3aHSTHS,

e CamocTrosTenbHas
pabora;

Hcnons3yemsle
cpencTBa
OLICHUBAHUS

e KoHrposbHas pabora;
e Ortuer no
WH/IUBHTyaIbHOMY

e KoHrposbHas pabora;
e Ortuer no
nabopatopHo# pabdoTe;

e BerlnmonHeHne
71ab0paTOpHBIX paboT 1
3aIUTa OTYETOB;
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3a/1aHHUIO; e Ortuer no ¢ Brimonnenune
e DK3aMeH; WH/IUBHTyaIbHOMY WH/IUBHTyaJIbHOTO
e Kypcosoe 3a/IaHHUIO; 3a/IaHMs U 3al1UTa
MPOEKTUPOBAHUE e DK3aMEH,; OT4CTa,
e Kypcosoe e DK3aMeH;
IIPOEKTUPOBAHUE e 3amuTa KypcOBBIX
MPOEKTOB (paboT)

Q@opMyIMpOBKa IIOKA3aTeled W KPUTEPUEB OLICHUBAHUSA JAHHOM KOMIIETCHLIMM IIPUBEJICHA B
Tabimne 4.
Tabnuua 4 — [lokazaTenu U KpUTEPUH OLIEHUBAHUS KOMIIETEHIIMU HA 3Tarax

Cocrasn 3Harh YMmeThb Bnaners
OTtnnuaHO ® COBpPEMEHHOE ® IIPOBOJUTH aHAIN3 ® IIPAKTUYECKUMHU
(BBICOKHP'I ypOBeHB) COCTOSAHHME U TCHACHIINU Haquo-TGXHHqGCKoﬁ HaBBIKAMH pa6OTBI Ha

pa3Butus JTUTEpaTyphl B 00J1aCTH COBPEMEHHOM
HAHODJIEKTPOHUKHU U HaHODJIEKTPOHUKH. U3MEPUTEIIBHOMN
W3MEPUTEIbHON TEXHUKH, | [IpoBOANTH M3MepeHust 000pyI0BaHUH,
HCMOJIb3yEMOM I rapamMeTpoB IPHUOOPOB U | HCIIOIB3YEMOM [Tt
OIIpENECIICHUS YCTPOMCTB OIIpeneIeHUs
rmapamMeTpoB IpHOOPOB U | HAHOIJIEKTPOHUKH, napameTpoB IprOOPOB U
YCTPOUCTB YCTPOUCTB
HaHODJIEKTPOHUKH. HAHODJIEKTPOHUKH;

Juana3oH u puznyeckuit
CMBICIT U3MEPSEMBbIX

I1apaMeTpoB;
Xopomwo (0a30BbI | ® COBpPEMEHHOE e IIPOBOIMTH U3MEPEHHSI | ® IMPAKTUIECCKUMH
YPOBEHB) COCTOSIHHE IapaMeTpoB TUIIOBBIX HaBbIKaMU pabOThI HA
HaHOJIEKTPOHUKHU U puOOPOB U YCTPOUCTB COBPEMEHHOM
M3MEPUTENIBHON TEXHUKH, | HAHOZJIEKTPOHUKH; U3MEPUTEIIEHOM
HCIIOJIB3YEMOU IS o0opynoBaHuy,
OIpeNEIeHUS HCIIOJIB3YEMOM [Tl
napaMeTpoB NpUOOPOB U OIpeNeIeHUS
YCTPOUCTB napaMeTpoB NpUOOPOB U
HaHOIEKTPOHHKH. YCTPOUCTB
Jnana3oH u Gpu3ndecKuid HAHODJIEKTPOHUKH MO/
CMBICJI U3MEPSIEMBIX PYKOBOJCTBOM
I1apaMeTpoB; omneparopa;
VIOBJIETBOPUTENILH | @ TEpEUEHb THIIOBOTO ® [IPOBOJUTH IIPOCTHIC ® METOJMKOHN pabOThI HA
0 (OPOroBbI’ N3MCPUTCIILHOTO M3MEPCHUS IIapaMeTpOB THUIIOBOM U3MECPHUTCIBHOM
YPOBEHB) o0opynoBaHus puOOPOB U YCTPOUCTB o0opynoBaHuy,
HCIIOJIB3YEMOTO IS HaHOIEKTPOHHKH C HCIIOJIB3YEMOM JUISI
OIpeNEIeHUS HCIIOJI30BAaHUEM OIpeNeIeHUS
napaMeTpoB NPUOOPOB U | TUIIOBOTO napaMeTpoB NpUOOPOB U
YCTPOUCTB HU3MEPUTEIIBHOIO YCTPOUCTB
HaHOIEKTPOHHKH; o0opynoBaHus; HaHOIEKTPOHUKHU IIPU
IIPSIMOM y4acCTUH
omneparopa;

2.2 Komnerennus IICK-1
[ICK-1: cnocoGHOCTHIO BIIAAETh COBPEMEHHBIMU METOJaMH pacueTa U MPOEKTUPOBAHUS U3
MUKPOSJIEKTPOHUKH U TBEPAOTEIbHOM 3JIEKTPOHHUKHU, CIOCOOHOCTHIO K BOCIPHUSTHIO, pa3padOTKe U
KPUTHUYECKOH OLIEHKE HOBBIX CIIOCOOOB UX MPOEKTUPOBAHHUS.
i popMHUpoBaHUS KOMIETEHIIMHA HEOOX0JUMO OCYHIECTBUTD PsiJl 3TanoB. DTarnbl (GOPMUPOBAHUS
KOMIIETEHIIMH, IPUMEHSEMBbIE JUIsl 3TOTO0 BUJAbl 3aHATUH W HUCHOJb3yeMbl€ CpEACTBA OLIEHUBAHUS
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MIPEICTaBICHBI B TaOIHIE 5.
Tabnuma 5 — Oransl GopMHUPOBAHUS KOMITIETSHITUU M HCITOJIB3YeMbIE CPECTBA OICHUBAHUS

CocraB 3Harhb YmeTh Bnanets
Coneprxanue ¢duszuko-marematudeckuii | [lonp3zoBaThest METOJIMKOM pacyeTa u
3TaroB anmapar 4 porpaMMHOE€ | IPOrpaMMHBIM IIPOEKTUPOBAHUS

obecrnieueHue AJs pacyera |oOecreueHueM ais pruOOPOB U YCTPOUCTB
Y IPOEKTUPOBAHUS pacuera u MHUKpO-, HAaHO- 1
pruOOPOB U YCTPOUCTB [IPOEKTUPOBAHUSA TBEPAOTEIBHON
MHUKpPO-, HAaHO- 1 pruOOPOB U YCTPOUCTB ANEKTPOHUKHI
TBEPAOTENIbHOMN MHUKpO-, HAaHO- 1
ANEKTPOHUKHU TBEPAOTENIbHOMN
ANEKTPOHUKHU
Buipr 3ansTHii e lnTepakTuBHBIE e lInTepakTuBHBIE e lnTepakTuBHBIE
MPAKTUYECKUE 3aHATHS; | MPAKTHUECKHUE 3aHATHS; | IPAKTUYECKUE 3aHSTHUS,
e llHTEepakTUBHBIE e llHTEpakTUBHBIE e JlaGopaTtopHble
JIEKLUU; JIEKLUU; 3aHSATHUS;
e [IpakTnueckue e [IpakTuueckue e CamocTrosTenbHas
3aHATUS; 3aHATHUS; pabora;
o Jleknuu; e JlaGopaTtopHbie
e CamocTosgTeabHas 3aHATHUS;
pabora; o Jlekunu;
e [loaroroBka k e CamocTosTenbHas
9K3aMEHY; pabora;
e [loaroroBka k
9K3aMEHY;
Hcnonb3yemblie e KonrposnbHas pabora; | e KoHrposnbHas pabora; | e BrinonHeHnue
CpCacCTBa e Otyer mo e Ortyer o J'Ia60paTOpHBIX pa60T u
OLICHHBAHHUS UHIUBUAYAJILHOMY naboparopHoil padore; 3allUTa OTYETOB;
3aJ1aHMIO; e OrtuyeT 1O e BrmoiHeHme
e DK3aMeH; UHIUBUAYAILHOMY UHUBUAYAIbHOTO
e Kypcosoe 3aJIaHUIO; 3aJlaHus U 3allUTa
IIPOEKTUPOBAHUE e 3ammTa KypcOBBIX 0T4eTAa;
IIPOEKTOB (pador); e 3amuTa KypcOBBIX
e DK3aMeH; MPOEKTOB (padorT);
e DK3aMEH;

DopMyIHpPOBKA TMOKA3aTeliell M KPUTEPUEB OLECHHWBAHUA [IaHHOW KOMIETEHLMH NpPUBEIACHA B
Tabimie 6.
Tabnuna 6 — [lokazarenu U KpUTEPUH OLICHUBAHUS KOMIICTCHIIMH HA dTarax

CocraB 3Harb YmeTh Bnanets

Otnn4nO ® BBIBOJ] OCHOBHBIX ® TIPOBOJIUTH BBIBOJ e (uzuko-

(BBICOKMI YPOBEHB) | pacueTHbIX GopMyd, OCHOBHBIX (hopmyIt MaTeMaTH4eCKUM
HCIIOJIb3YEMBbIX IS MPUMEHSIEMbIX JUIS anmapaTroMm Jjisl peuieHus
pacudera mpuOOpPOB U pacudera mpuOOpPOB U 3a/1a4 BO3HUKAIOIIUX B
YCTPOMCTB MUKPO-. HAHO- | YCTPONCTB MHUKPO-. HAHO- | X0J1e TTPoheCCUOHATBHOMN
U TBEPAOTEIBHOMN U TBEPAOTEIBHOMN nesTenbHOCTU. Brageer B
ANIEKTPOHUKH.. 3HAET ANIEKTPOHUKHU. YMEET B COBEpUICHCTBE
MepeyeHb COBPEMEHHOTO | COBEPILIEHCTBE MIPOrpaMMHBIM
MIPOrpPaMMHOTO 10JIb30BaThCs obecrnieueHueM
obecrniedyeHus s MIPOrpaMMHBIM MIPUMEHSIEMBIM IS
pacuera u obecrnieueHueM pacuera u
IIPOEKTUPOBAHUS MIPUMEHSIEMBIM IS IIPOEKTUPOBAHUS
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pruOOPOB U YCTPOUCTB
MHUKpO-. HAaHO- 1
TBEPAOTEIBHON
ANIEKTPOHUKH;

pacuera u
IIPOEKTUPOBAHUS
pruOOPOB U YCTPOUCTB
MHUKpO-, HAaHO- 1
TBEPAOTEIBHON
ANIEKTPOHUKH;

pruOOpPOB U YCTPOUCTB
MHUKpPO-, HAaHO- 1
TBEPAOTEIBHON
ANIEKTPOHUKH;

Xoportio (6a30BbIi

® OCHOBHBIC PACUCTHBIC

¢ pfliarb TUIIOBLIC

® METOJIMKOM pacyera

TBEPAOTEIBHOMN
UIEKTPOHUKH, a TAKKE
IIEPEYEHb CIPABOYHON U
METOANYECKON
JIUTEpaTypshl ¢
IIpUMEpaMu pacuera
pruOOPOB U YCTPOUCTB
HaHOIEKTPOHHKH;

METOIUYECKYIO
JUTEPATYPYy C
IIpUMepaMu pacyera
puOOPOB U YCTPOUCTB
MHUKpO-, HAaHO- 1
TBEPIAOTEIBHON
ANIEKTPOHUKH.

YPOBEHB) (hopMyITBI, UCTIOJIB3YEMBIE | 3aJa4H IO PacyeTy THUITOBBIX 3a71a4
Ui pacyeTa nNpubopoB U | MPUOOPOB U YCTPOUCTB BO3HUKAOIINX B XO/€
YCTPOMCTB MUKPO-. HAHO- | MHKpPO-, HAHO- 1 npodeccuoHaIbHON
Y TBEPAOTEIBHOMN TBEPIAOTEIBHON nesTenbHoCTU. Brnageer
ANIEKTPOHUKH. 3HAET IEKTPOHUKU. YMEET B THUIIOBBIM ITPOTPAMMHBIM
IIEpEeYEeHb OCHOBHOI'O COBEpILUEHCTBE obecrnieueHueM
IIPOrPaMMHOI0 IOJIB30BAThCS MIPUMEHSIEMBIM IS
obecrniedyeHus s IIPOrPaMMHBIM pacdera u
pacuera u obecrnieueHueM IIPOEKTUPOBAHUS
IIPOEKTUPOBAHUS IIPUMEHSIEMBIM IS pruOOPOB U YCTPOUCTB
puOOpPOB U YCTPOUCTB pacyera u MHKpPO-, HAHO- U
MHKpPO-. HAHO- U IIPOEKTUPOBAHUS TBEPAOTEIBHON
TBEPAOTEIBHON pruOOPOB U YCTPOUCTB IEKTPOHHUKU ;
IEKTPOHHUKUY; MHKpPO-, HAHO- U
TBEPAOTEIBHON
AIEKTPOHUKHU;
VIOBIETBOPUTEILH | ® OCHOBHBIC MAPAMETPHI | ® PENIaTh MPOCTHIC ® METOJMKOM pacuera
0 (TOpOTroBBII pruOOPOB U YCTPOUCTB 3a7a4u, UCIOJIb3Ys [1apaMeTpoB
YPOBEHB) MMKPO-. HAHO- U CIIPAaBOYHYIO 1 TCTCPOCTPYKTYP, & TAKXKE

METOJIMKOM MOMCKa
CIIPABOYHOU U
METOINYECKOU
JIUTEpaTypshl ¢
IIpUMEpaMH pacuera
pruOOpPOB U YCTPOUCTB
MHKpPO-, HAHO- U
TBEPAOTEIBHON
AIEKTPOHUKHU;

2.3 Komnerennus IICK-3

[ICK-3: TOTOBHOCTBIO K BBIIIOJIHEHUIO HAyYHO-UCCIEIOBATEIbCKUX U OINBITHO-KOHCTPYKTOPCKUX
paboT B 00651aCTH MPOU3BOICTBA 3TN MUKPOIIEKTPOHUKU U TBEPAOTEIBHOMN 3JIEKTPOHUKH.

i popMHpOBaHUS KOMIIETEHIIMH HEOOXOJMMO OCYHIECTBUTD Psij 3TanoB. DTarnbl (GOpMUPOBAHUS
KOMIIETEHILIMH, IPUMEHSEMBbIE JUIsl 3TOTO0 BUJAbl 3aHATUH W HUCIHOJb3yeMbl€ CpEACTBA OLIEHUBAHUS
MIpEACTaBICHBI B TaOHIE 7.
Tabnuua 7 — Oranel popMUpPOBaHUS KOMIIETEHLMHU U HCII0JIb3YeMbl€ CPEICTBA OLIEHUBAHUS

pa3paboTke npubopoB U
YCTPOMCTB MUKPO-, HAHO-
Y TBEPIOTEIBLHOU
AJIEKTPOHHUKHU. DTaIlbl
BBINIOJTHEHUS] HAyYHO-

MHKpPO-, HAHO- U
TBEPAOTEIBHON
IEKTPOHUKU B
cootBercTBUU ¢ ECKJ]

CocraB 3Harhb YmeTh Bnanets
Copnepxxanue TpeboBaHuUs K 0popMIIATH MIPOrpaMMHBIM
3TAroB 0(pOpMIIEHHUIO KOHCTPYKTOPCKYIO obecrnieueHueM AJs

KOHCTPYKTOPCKOM JTOKYMEHTAIUIO HA odopmIIeHUS
JOKYMEHTALUU [IPU puOOpPHI U yCTPOICTBA KOHCTPYKTOPCKOM

JOKYMEHTAIMU Ha
puOOpPHI U yCTPOICTBA
MHUKpO-, HAaHO- 1
TBEPAOTEIbHON
ANIEKTPOHUKH B
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HCCIIEIOBATEIbCKUX U
OTBITHO-KOHCTPYKTOPCKHX
pabort 1o pa3paboTke
pruOOPOB U YCTPOUCTB
MHUKpO-, HAaHO- 1
TBEPAOTEIBHOMN
ANIEKTPOHUKH.

cootBercTBUU ¢ ECKJ]

Bunr! 3apsatuit

e llHTEepakTUBHBIE
IIPAKTUYECKUE 3aHATHS;
e llHTEepakTUBHBIE
JIEKLUU;

e [IpakTnueckue
3aHSATHUS;

o Jleknnu;

e CamocTrosTenbHas
pabora;

e [loaroroBka k
JK3aMEHY;

e llHTEpakTUBHBIE
MIPaKTHYECKHUE 3aHATHS;
e llHTEpakTUBHBIE
JIEKLUU;

e [IpakTnyeckue
3aHSATHUS;

e JlaGopaTtopHbie
3aHSATHUS;

o Jleknuu;

e CamocTosTenbHas
pabora;

e [loaroroBka k
JK3aMEHY;

e llHTEepakTUBHBIE
MPAKTUICCKHUE 3aHATHUS;
e JlaGopaTtopHble
3aHATHS;

e CamocTrosTenbHas
pabora;

Hcnonb3yeMblie e KonrposnbHas pabora; | e KoHrposnbHas pabora; | e BrinmonHeHnue
cpeacTBa e OTuer 1o e OTuer O nabopaTtopHbIX paboT U
OLICHUBAHHUSA UHIVBUAYAIBHOMY nabopaTopHOii padore; 3aIUTa OTYETOB;
3aJ1aHUIO; e OrtyeT O e BrmonaHeHme
e DK3aMeH; WHIMBUIYAJIbBHOMY UHUBUAYAIbHOTO
e DK3aMeH; 3aJIaHUIO; 3aJlaHus U 3allHUTa
e Kypcosoe e 3ammura KypcoBBIX 0TYCTa;
MPOEKTUPOBAHUE MPOEKTOB (padorT); e 3ammuTa KypCOBBIX
e DK3aMeH; MPOEKTOB (pador);
e Kypcooe e DK3aMEH,;
[IPOEKTUPOBAHUE
dopmynupoBKa IMOKa3arele W KpUTEpUEB OLICHWBAHUS JaHHOW KOMIETEHIIMHM IpHUBEIEHA B
tabnuue 8.
Tabnuna 8 — [lokazarenu u KpUTEPUH OLICHUBAHUST KOMIICTCHIIMH HA dTarax
CocraB 3Harb YmeTh Bnanets
Otnano ® MEXJyHApOJHbIE U e oQopmIIATH ® METOAMKOI

(BBICOKHI YPOBEHD)

BHYTpEHHUE TpeOOBaHUS
K 0(hOpMIICHHIO
KOHCTPYKTOPCKOM
JNOKYMEHTAIUH pU
pa3paboTke npubopoB U
YCTPOMCTB MUKPO-, HAHO-
U TBEPAOTEIBHOMN
AJIEKTPOHHUKHU. DTaIlbl
BBINIOJTHEHUS] HAyYHO-
HCCIIEI0BATEIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX paboT
1o pazpaboTke mprudOpoB
U YyCTPOMCTB MHUKPO-,
HaHO- U TBEPJAOTEIbHON

KOHCTPYKTOPCKYIO
JOKYMEHTAIUIO 110

pa3paboTke npubopoB U
YCTPOMCTB MUKPO-, HAHO-
Y TBEPIOTEIBLHOU
AJIEKTPOHHKH B
COOTBETCTBUH C
MEXTyHAPOIHBIMU U
BHYTPEHHUMH
CTaHJapTaMH.
BrpinosiHATE HAy4yHO-
UCCIIEI0BATEIbCKUE U
OTIBITHO-
KOHCTPYKTOPCKHE
paboTHI TIO pa3paboTKe

ohopMIIeHUS
KOHCTPYKTOPCKOM
JOKYMEHTAIUH 110
pa3paboTke npubopoB U
YCTPOMCTB MUKPO-, HAHO-
U TBEPAOTEIBHOMN
ANIEKTPOHUKH B
COOTBETCTBUH C
MEXAYHApOAHBIMU U
BHYTPEHHUMU
cranaapramu. HaBpikamu
OpraHu3aluy Hay4HO-
HCCIIEI0BATEIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX paboT
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ANIEKTPOHUKH;

puOOPOB U YCTPOUCTB
MHUKpPO-, HAaHO- 1
TBEPAOTEIBHON
ANIEKTPOHUKH;

1o pazpaboTke mprudOpoB
U YyCTPOMCTB MHUKpPO-,
HaHO- ¥ TBEPJAOTEIbHON
ANIEKTPOHUKH;

Xoportio (6a30BbIi

® BHYTPCHHHE

e oQopMIIATH

® METOIUKOU

JNOKYMEHTAIUH NpU
pa3paboTke npubopoB U
YCTPOMCTB MUKPO-, HAHO-
U TBEPAOTEIBHOMN
ANIEKTPOHMKH. a TAK¥Ke
OCHOBHBIE 3TaIlbl
BBITNIOJTHEHUS] HAyYHO-
HCCIIEI0BATEIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX paboT
o pazpadboTke npudopoB
U YyCTPOMCTB MHUKPO-,
HaHO- U TBEPJAOTEIbHON
ANIEKTPOHUKH;

pa3paboTke npubopoB U
YCTPOMCTB MUKPO-, HAHO-
U TBEPAOTEIBHOMN
ANIEKTPOHUKH.
BbInonHATE HHCTPYKIIUT
IIpU MPOBEJICHUU HAyYHO-
HCCIIEI0BATENbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX paboT
o pazpaboTke mprudOpPoB
U YyCTPOMCTB MHUKpPO-,
HAaHO- U TBEPIOTEIBbHOU
ANIEKTPOHUKH;

YPOBEHB) TpeboBaHuUs K KOHCTPYKTOPCKYIO odopmIIeHUS
0(pOpMIIEHHIO JOKYMEHTAIUIO 110 KOHCTPYKTOPCKOI
KOHCTPYKTOPCKOM pa3zpaboTke mpuOOPOB U | JTOKYMEHTAIIUHU T10
JNOKYMEHTAIUH pU YCTPONCTB MUKPO-, HAHO-| pa3paboTKe NpudOpoB U
pa3paboTke mpuOOPOB U | ¥ TBEPAOTECIHHOU YCTPOMCTB MUKPO-, HAHO-
YCTPOMCTB MUKPO-, HAHO- | AJIEKTPOHHUKH B Y TBEPIOTEIBLHOU
Y TBEPIOTEIBLHOU cootBercTBuu ¢ ECKJI. SIEKTPOHUKH B
ANeKTpOHUKU. OCHOBHBIC | BBIMOMHATH HaydHO- cootBercTBuu ¢ ECKJ/I.
3Tarbl BbIMOJIHEHUS UCCIIEI0BATEIbCKUE U Metoaukoil npoBeneHus
Hay4HO- OTIBITHO- TUIOBBIX HAyYHO-
HCCIIEIOBATENbCKUX U KOHCTPYKTOPCKHE HCCIIEIOBATEIbCKUX U
ONBITHO- paboThl 1o pazpaboTke ONBITHO-
KOHCTPYKTOPCKHX paboT | mpuOOpOB U YCTPOUCTB KOHCTPYKTOPCKHX paboT
o pa3paboTke MPUOOPOB | MUKPO-, HAHO- U 1o pazpaboTke mprudOpoB
U YCTPOMCTB MUKPO-, TBEPAOTEIBHOMN U YCTPOMCTB MUKPO-,
HAHO- U TBEPJOTEIbHON | AIEKTPOHMKH MOJ HAHO- U TBEPAOTEIbHON
ANEKTPOHUKHU PYKOBOJICTBOM; ANIEKTPOHUKH;

YIOBICTBOPUTEIBH | ® CHPABOYHYIO ® TI0JIb30BAThCA ® METOJMKOM IOMCKA

0 (OPOroBBI’ JUTEpaTypy B KOTOPOU CIIPaBOYHOM JIATEPATYypHI 110

YPOBEHB) MIePEYNCIICHBI JUTEPaTypoi 1o 0(pOpMIIEHHUIO
TpeboBaHuUs K 0(pOpMIIEHHIO KOHCTPYKTOPCKOM
0(pOpPMIIEHHUIO KOHCTPYKTOPCKOI JOKYMEHTAIUH 110
KOHCTPYKTOPCKOI JOKYMEHTAIUH 110 pa3paboTke npubopoB U

YCTPOMCTB MUKPO-, HAHO-
U TBEPAOTEIBHOMN
ANIEKTPOHUKU B
cootBercTBuu ¢ ECKJ/I.
Metoaukoil npoBeaeHus
MIPOCTHIX HAYYHO-
HCCIIEN0BATEIBCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX paboT
o pazpadboTke npudopoB
U YyCTPOMCTB MUKPO-,
HaHO- ¥ TBEPJAOTEIbHON
ANIEKTPOHUKH;

JIeSITEILHOCTH,

XapaKTEePU3YIOIIUX ATaIbl

3 TunoBble KOHTPOJIbHBIC 3a/IaHUA
HJ’[?[ pcain3anii BBIICIICPECYNCICHHBIX 3a1a4 06y‘-IeHI/I$[ HCIIOJIB3YIOTCA THIIOBBIC KOHTPOJIBHBIC
3alaHWs WKW WHBIC MaTCpuUallbl, HGO6XOI[I/IMI)I€ JJII OLICHKHU 3H3HPII>1, YMeHHfI, HABBIKOB U (I/IJ'II/I) OIIbITa

00pa3oBaTeIbHOM MPOTPaMMBbI, B CIICIYIOLIEM COCTaBE.

3.1 TeMbl HHAUBUAYAJIBHBIX 32JaAHUH
— Tema uHAMBUIYATBHOTO 3a/1aHus: PacueT ycTpoiCcTB HAaHORIEKTPOHUKN BapuaHThl pUBEICHBI
B y4eOHO-METOIMYECKOM mocoouu (11.5).

3.2 TeMbl KOHTPOJIBHBIX paboT
— Tema konTposibHON pabGoTbl Ne 2: KBaHTOBble 3PQeKTbl. YCTpoilcTBa HAHOIEKTPOHHUKHU
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(Pazgensr 4-5 paboueil nporpammsbl). BapuaHTbl KOHTpPOJIBHOM palbOThI NpUBENEHBI B y4eOHO-
MeToau4eckoM nocobuu (1. 2.5 - m.2.12). YueGHo-MeToanueckoe nocodue coiepkar BapuaHThl 3alaHUu
TSl KOHTPOJIBHBIX paboT M MHIUBUAYAIBHBIX 3aaHUH. J{J1s1 CaMOCTOSTETFHOTO M3YUEHUS! PEKOMEH/TyeTCs
CIIMCOK JINTEPATYPBI U IPUBOJISATCS CIIPABOYHBIC MaTEPUAIIBI.

— Tema xoHTposbHON paboThl Ne 1: dusnyeckue oCHOBBI HaHOXNEKTpOoHUKHU (Pazmen 2 paboueit
nporpaMmsbl). BapranTsl KOHTPOJIbHOM paOOThI NMPHUBEAEHBI B y4eOHO-MeToin4YeckoM nocooun (m.2.1 —
1.2.4). YueOHO-METONYECKOE IMOCOOME COAep)KaT BapUaHTHl 3aJaHUM Ui KOHTPOJIBHBIX paboT u
WHIMBHUIYAIbHBIX 33aJaHuid. JlJI1 caMOCTOSTETbHOTO M3YYeHHUS PEKOMEHAYETCS CIMCOK JIMTEPaTypbl U
MIPUBOJIATCS CIIPABOYHBIC MATEPHATIBI.

3.3 Dk3amMeHallIOHHbIE BONPOCHI

— 1. Bonna [le bpoiins. KBantoBoe orpannuenue. KBanroseie mieHku. 2. Bonana Jle bpoins.
KBanToBoe orpanndenue. Ksanroseie Touku. 3. Bosna [le bpoiinsa. KBantoBoe orpannuenue. KBantosbie
mwHypel. 4. TerepocTpykrypbl. OnHepretudeckas muarpamma JI['C. OcHoBHble TpeOoOBaHWUS,
NpEIbIBISIEMblE K T€TePOCTPYKTypaM. MeTo/lbl M3rOTOBJIEHUS TE€TEpPOCTPYKTYp. 5. CBEpXpeuieTKu.
DHEPreTUYeCKue JTuarpaMMbl  CBEpPXpEmIeTOK. MmuHH30HBL. 6. CBEpXpemeTKd. DHEPreTUYeCcKue
nuarpamMmsel cBepxpeiietok. CBOICTBO 3JIEKTPOHOB B cBepXpelieTkax. 7. bamiuctudyeckuil TpaHCIOPT.
KBant comnporuBnenus. Ksant mnpoBoaumoctu. 8. CrocoObl (opMUpOBaHHS KBAaHTOBOPAa3MEPHBIX
cTpykTyp. DopmupoBaHuE KBAaHTOBBIX TO4YeK. 9. CrocoObl QopMHpOBaHUS KBAaHTOBOPA3MEPHBIX
cTpykTyp. dopmupoBanue kBaHTOBBIX HpoBosIOK. 10. CrocoGwl (opMupoBaHHsSI KBAaHTOBOPA3MEPHBIX
cTpykryp. POpMHpOBaHHE KBAaHTOBBIX IUICHOK. 11. JI[ByMEpHBIN 3IIEKTPOHHBIM ra3 B MAarHUTHOM IIOJIE.
VYposuu Jlanaay. 12. Ilenouucnennsiii u npooHsbii a3pdext Xomra. 13. Dpdext rapka. Dpdexr Lrapka
B FETEPOCTPYKTypax C KBAHTOBbIMH siMaMH. 14. TynuenbHblll 3dext. KosdduuueHnt npospaunoctu
Oapbepa. Pezonancubiii TyHHENbHBIM 3 dext. 15. Dddexr Jxozedcona. IlpakTudeckoe npuMeHeHue
abdexra JIzo3edcona. 16. KymonoBckast Omokama. KymoHoBckass Onmokaza ¢ OJHMM TYHHEIIBHBIM
nepexogoM. 17. KymonoBckas Onmokana. KyinoHoBckass Onokajga ¢ JIByMs TYHHEJIbHBIMU IE€pEXOAaMH
onuHakoBoil mpo3payHoctu. 18. KynonoBckas 6mokana. KynoHoBckas Onokazna ¢ AByMsI TYHHEJIbHBIMU
nepexonaMu paziuyHoil mpospaddoct. 19. CorynHenmupoBanme. [ne nHabmomaercs. [lpuuwmnbr. 20.
Pe3onancHo TyHHenbHbINH Auoa. Koncrpykuusa. DHeprerudeckas nuarpamma. [lpunnun pa6oter. BAX.
21. Pe3onaHcHO TyHHenbHBIM TpaH3uctop. Koncrpykuwms. IIpunuun pabGotel. BAX. 22.
OnHosnekTpoHHbI  TpaH3uctop. KoHcTpykius. OHepretuueckas auarpamma. [IpuHioum paOoThL.
[lepenarounbie u BbIXOAHBIE xapakTepucTuku. 23. HEMT tpansucropel. Koncrpykumun pHEMT
Tpan3uctopoB. [lpuHuun pabotsl. IlepenaTounbie U BbIXOJHBIE XapaKTepUCTHKHU. [Ipumenenue. 24.
HEMT rtpansucropel. Koncrpykiuu mHEMT Tpansuctopos. [lpuniun paGotel. [lepenatounsie u
BBIXOJIHbIE XapakrepucTuku. [Ipumenenue. 25. Csetoaunoas! u snazepsl Ha ocHoBe JI'C. KoncTpykuus.
OHeprerudeckast auvarpamMma. [lpunnun pabotel. OcHOBHBIE XapakTepucTuku. Illpumenenue. 26.
Ceeronuonel u naszepsl Ha ocHoBe JII'C u kBaHTOBBIX Touek. KoncTpykiuuu. [IpuHiun paGoTsbl.
HocrouHctBa u Henocrtarku. 27. KBaHTOBble KackaaHble Jazepbl. KoHCTpykuus. DHepreTuueckas
nuarpamma. [Ipuniun pa6otsl. [Ipumenenue. 28. MK-poronpuemuuku. Konctpykius. DHepreTuueckast
muarpamma. [lpunnun  paGotel.  Ilpumenenue. 29. Onrtuueckue Moxynaropsl. KoHcTpykuus.
Ouepretudeckass guarpamma. [lpuamun pabotel. [lpumenenue. 30. JlaBuHHBIE (POTOIMOBI.
Koncrpykuus. Duepreruueckas quarpamma. [Ipunnun padotsl. [Ipumenenue.

3.4 Tembl 1200paTOPHBIX padoT
Monenuposanue xapakrepuctuk HEMT - Tpansucropa
UccnenoBanne cetoanonoB Ha ocHoBe JII'C
Hccnenosanne xapakrepuctuk HEMT - tpansucropa
TyHHenbHbIN 2P PexT

3.5 Tembl KypcOBBIX POEKTOB (PadoT)
Bapuanr Nel
Tema npoekra: CBeToAnoAbI 0€J10T0 cBeTA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKU:
1. OG30p nHuTEpaTypHI IO CBETOAUOAAM OEJI0TO CBETa, TEXHOJIOTHH M3TOTOBIICHHS, MaTepHaIaM,
rapaMmeTpaM U KOHCTPYKLHUSIM.
2. Bp16op marepuanoB KpUCTalIa U KOHTAKTOB.
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Pacuer kOHCTpPYKIIMM CBETOIMO0/1a, BBIOOP KOHCTPYKIIMU KOHTAKTOB.
4. BsiOop xopmyca.
[lepeuens rpaduueckoro Marepuaia:
1. TexHOJIOrMYeCKU MAapUIPYT U3TOTOBIICHUS U KOHCTPYKLIMS CBETOINO/A.

Bapuant Ne2
Tema npoekra: CBeToANOABI HH(PPAKPACHOIO CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKHU:

1. O630p nureparypsl no UK-cBetoanoaam, TeXHOIOTUH U3TOTOBIIEHUS, MaTepUaIam, napameTpam u
KOHCTPYKIIHSIM.

2. Bp16op marepuanoB KpUCTalla U KOHTAKTOB.

3. Pacuer KOHCTPYKLHHU CBETOUO/A, BEIOOP KOHCTPYKIIUM KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:
TexHonoru4eckuii MapuIpyT U3roTOBJIEHUS U KOHCTPYKIUS CBETOAHO/A.
Hcxonuble naHHbIe IS pacyeTa
1. Jnuna BoiHbl — 870 HM.

Bapuanrt Ne3
Tema npoekra: CBeTOAMOABI CHHET0 CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aIUCKHU:

1. O0630p nuTeparypsl N0 CUHUM CBETOJIMOJIaM, TEXHOJIOT UM U3TOTOBJICHUS, MaTepraiaM,
rapaMmeTpaM U KOHCTPYKLHUSIM.

2. Bp16op MarepuanoB KpUCTala U KOHTAKTOB.

3. Pacuer KOHCTPYKLIUU CBETOJIMO/IA, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:

1. TexHOJIOrMYeCKU MapIIPYT U3TOTOBJICHHS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble naHHbIe IS pacyeTa

1. OcHoBHas nnuHa BOJHBI — 450 HM.

Bapuant Ne4
Tema npoekra: CBeTOAMOABI KPACHOIO CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKHU:

1. OO630p nuTeparypsl 0 CBETOANO/IaM KPACHOTO CBEUEHUS, TEXHOJIOTUU U3TOTOBJICHHUS,
Marepuaiam, napameTpaM U KOHCTPYKIHUSIM.

2. Bp16op MarepuanoB KpUCTala U KOHTAKTOB.

3. Pacuer KOHCTPYKLIHUU CBETOJIMO/IA, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:

1. TexHOJIOrM4eCKUi MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble naHHbIe IS pacyeTa

1. OcHoBHas JyIMHA BOJIHBI — 660 HM.

Bapuant NeS
Tema npoekra: CBeTOANOABI 3€J1€HOT0 CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKU:

1. O0630p nuTeparypsl 0 CBETOAUOAaM 3€JICHOTO CBEUEHUSI, TEXHOJOTUU U3TOTOBJICHMUS,
MaTepuaiam, napameTpaM U KOHCTPYKIHUSIM.

2. Bp16op MarepuanoB KpUCTala U KOHTAKTOB.

3. Pacuer KOHCTPYKLIHUU CBETOJIMO/IA, BHIOOP KOHCTPYKIMU KOHTAKTOB.
[lepeuens rpaduyeckoro Marepuaia:

1. TexHOJIOrM4eCKUi MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble naHHbIe IS pacyeTa

1. OcHoBHas JyiMHA BOJIHBI — 550 HM.

Bapuant Ne6

CornacoBaHa Ha noprane Ne 1792 27



Tema npoekra: CBeTOANOABI OPAHKEBOIO CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKHU:
1. OO630p nuTeparypsl 0 CBETOAUO/IaM OPAaHKEBOI'O CBEUEHUSI, TEXHOJIOTUU U3TOTOBJICHMUS,
Marepuaiam, napameTpaM U KOHCTPYKIHUSIM.
2. Bp16op MarepuanoB KpUCTala U KOHTAKTOB.
3. Pacuer KOHCTPYKLIHUU CBETOJIMO/IA, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:
1. TexHOJIOrM4eCKUi MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble naHHbIe 1S pacyeTa
1. OcHoBHas nnuHa BOJHBI — 610 HM.

Bapuanr Ne7
Tema npoexra: CBeTOANOABI KeJITOr0 CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aTUCKU:

1. OO630p nuTeparypsl [0 CBETOAUO/IaM HKEJITOIO CBEUEHUS, TEXHOJIOTUU U3TOTOBJICHUS, MaTepraiaM,
rapaMmeTpaM U KOHCTPYKLHUSIM.

2. Bp16op MarepuanoB KpUCTala U KOHTAKTOB.

3. Pacuer KOHCTPYKLHHU CBETOUO/A, BHIOOP KOHCTPYKIIUM KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:

1. TexHOJIOrMYEeCKU MApUIPYT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble naHHbIe IS pacyeTa

1. OcHoBHas JyiMHA BOJIHBI — 570 HM.

Bapuant Ne§
Tema npoekra: UK — ¢oTonpreMHUKH Ha MHOTOCJIOHHBIX IeTEPOCTPYKTYpax.
CopneprxkaHue NOSCHUTEIbHON 3aITUCKU:

1. OG630p mutepatypsl o UK — poTonmprueMHrKN Ha MHOTOCJIOMHBIX TETEPOCTPYKTYpPaxX, TEXHOIOTHI
M3TOTOBJICHUS, MaTepHallaM, lTapaMeTpaM U KOHCTPYKIUSIM.

2. Bp16op MarepuanoB KpUCTala U KOHTAKTOB.

3. Pacuer KOHCTPYKLHHU CBETOUO/A, BHIOOP KOHCTPYKIIMM KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:

1. TexHOJIOrM4eCKU MapUIPYT U3TOTOBJICHUS U KOHCTPYKIIHS.
Hcxonuble naHHbIe IS pacyeTa

1. JlynHA BOJIHBI PErUCTPUPYEMOTO U3IYYEHHS — 2 — 5 MKM.

Bapuant Ne9
Tema npoekra: CostHeYHbIe 3JIeMEHThI HA reTepoCTPYKTYpax.
ConeprkaHue MOSICHUTEILHOM 3aITUCKHU:
1. OO630p nuTeparypsl 10 COTHEYHBIM AIEMEHTAM Ha FeTEPOCTPYKTYpax (B TOM UUCIE U IO
KacCKaJHbIM), TEXHOJIOTUU U3rOTOBJICHHSI, MaTepraiam, mapamerpaM U KOHCTPYKLHUSIM.
2. Bp16op MarepuanoB KpUCTala U KOHTAKTOB.
3. Pacuer KOHCTPYKLHHU CBETOUO/A, BEIOOP KOHCTPYKIIUM KOHTAKTOB.
[lepeuens rpaduyeckoro Marepuaia:
1. TexHOJIOrM4eCKUi MapUIPyT U3TOTOBJIECHUS U KOHCTPYKIIMS.

Bapuant Nel0
Tema npoekra: CBeroanoabl Y@ u3aydyeHus.
ConeprkaHue MOSICHUTEILHOM 3aITUCKHU:
1. OG630p nuTepatypsl 1Mo cBeToanoAaM Y@ crieKTpa, TEXHOJIOTHH U3TOTOBIICHUS, MaTepHaIaMm,
rapaMmeTpaM U KOHCTPYKLHUSIM.
2. Bp16op marepuanoB KpUCTalIa U KOHTAKTOB.
3. Pacuer KOHCTPYKLIUU CBETOJIMO/A, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:
1. TexHOJIOrMYeCKU MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
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Hcxonuble naHHbIe IS pacyeTa
1. OcHoBHag mmrHAa BOIHBL — 330 HM.

Bapuanr Nell
Tema npoekra: CBeToANOABI HH(PPAKPACHOIO CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKHU:

1. O630p nureparypsl no UK-cBetoanoaam, TeXHOIOTUH U3TOTOBIIEHUS, MaTepUaIam, napameTpam u
KOHCTPYKIIHSIM.

2. Bp16op marepuanoB KpUCTaIa U KOHTAKTOB.

3. Pacuer KOHCTPYKLIHUU CBETOJIMO/IA, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro Marepuaia:

1. TexHOJIOrM4eCKUi MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonnsle naHHbIE 11 pacdeTa

1.  Jnwuua Bomubl — 1100 HM.

Bapuanrt Nel2
Tema npoekra: CBeTOAMOABI CHHET0 CIIEKTPA.
Cpok cauu 3akoH4YeHHOH pabotsl: 25.05.2014

1. O0630p nuTeparypsl N0 CUHUM CBETOJIMOJIaM, TEXHOJIOT MM U3TOTOBJICHUS, MaTepraiaM,
rapaMmeTpaM U KOHCTPYKLHUSIM.

2. Bp16op marepuanoB KpUCTala U KOHTAKTOB.

3. Pacuer KOHCTPYKLIUU CBETOMO/A, BIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:

1. TexHOJIOrM4eCKUi MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble nanHbIe IS pacyeTa

1. OcnoBHas JyiHA BOJIHBI — 490 HM.

Bapuanrt Nel3
Tema npoekra: CBeTOANOABI 3€J1€HOT0 CIIEKTPA.
ConeprkaHue MOSICHUTEIBHOM 3aITUCKHU:

1. O0630p nuTeparypsl 0 CBETOAUOaM 3€JICHOTO CBEUEHUSI, TEXHOJOTUU U3TOTOBICHMUS,
Marepuaiam, napameTpaM U KOHCTPYKIHUSIM.

2. Bp16op marepuanoB KpUCTalIa U KOHTAKTOB.

3. Pacuer KOHCTPYKLIHUU CBETOJIMO/A, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduueckoro Marepuania:

1. TexHOJIOrM4eCKUi MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble nanHbIe IS pacyeTa

1. OcnoBHas JyiMHA BOJIHBI — 570 HM.

Bapuant Nel4
Tema npoekra: CBeTOAMOBI KPACHOIO CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aTUCKHU:

1. O0630p nuTEpaTypsl 0 CBETOANOAaM KPACHOTO CBEUEHUSI, TEXHOJOTUU U3TOTOBICHHUS,
Marepuaiam, napameTpaM U KOHCTPYKIHUSIM.

2. Bp16op marepuanoB KpUCTalIa U KOHTAKTOB.

3. Pacuer KOHCTPYKLIUU CBETOJIMO/IA, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:

1. TexHOJIOrM4eCKU MapUIPyT U3TOTOBJICHHS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble nanHbIe IS pacyeTa

1. OcHoBHas nnuHa BOJHBI — 610 HM.

Bapuanrt Nel$S

Tema npoexra: CBeTOANOABI OPAHKEBOI0 CIIEKTPA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKU:
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1. OO630p nuTeparypsl 10 CBETOAUO/IaM OPAaHKEBOI'O CBEUEHUSI, TEXHOJIOTUU U3TOTOBIICHHUS,
Marepuaiam, mapaMeTpaMm U KOHCTPYKLHSM.

2. Bp16op marepuanoB KpUCTala U KOHTAKTOB.

3. Pacuer KOHCTPYKLIUU CBETOJIMO/A, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduueckoro marepuaia:

1. TexHOJIOrM4eCKU MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIUOAA.
Hcxonuble naHHbIe U151 pacyeTa

1. OcHoBHas qyuHa BoJIHBL — 590 HM.

Bapuanrt Nel6
Tema npoekra: CBeTOANOABI KeJITOr0 CIIEKTPA.
Cpok cauu 3akoH4YeHHOI pabotsl: 25.05.2014
ConeprkaHue MOSICHUTEILHOM 3aITUCKHU:

1. OO630p nuTEparypsl 0 CBETOAUOIAM HKEJITOIO CBEUEHUS, TEXHOJOTUU U3rOTOBIICHHSI, MaTepraliaM,
rapaMmeTpaM U KOHCTPYKILHUSIM.

2. Bp16op marepuanoB KpUCTala U KOHTAKTOB.

3. Pacuer KOHCTPYKLIUU CBETOJIMO/A, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
[lepeuens rpaduyeckoro marepuaia:

1. TexHOJIOrM4eCKUi MapUIPyT U3TOTOBJICHUS U KOHCTPYKIIMS CBETOIHOAA.
Hcxonuble naHHbIE 715 pacyeTa

1. OcHoBHas JUIMHA BOJIHBI — 585 HM.

Bapuanr Nel7
Tema nmpoekra: CBeTOAMOABI 0€JIOT0 CBeTA.
ConeprkaHue MOSICHUTEILHOM 3aITUCKHU:
1. OG30p nuTEpaTypHl MO CBETOIMOAaM O€JI0TO CBETa, TEXHOJOTHH M3TOTOBJICHHUS, MaTepHaIaM,
rapaMmeTpaM U KOHCTPYKLHUSIM.
2. Bp16op MarepuanoB KpUcTayula i KOHTAKTOB.
3. Pacuer KOHCTPYKLIUU CBETOJIMO/A, BHIOOP KOHCTPYKIIMU KOHTAKTOB.
4. BwiOop xopmyca.
[lepeuens rpaduyeckoro marepuaia:
1. TexHOJIOrMYEeCKUI MAPLIPYT U3TOTOBJICHUS U KOHCTPYKLIMS CBETOINO/A.

4 MeTonnyecKue MaTepHaJibl
st obecniedyenusi mporiecca oOydeHUsT M perieHus 3a7ad 0OydeHHUs] MCIOJIB3YIOTCS CIEIYIONIne
MaTepHabl:
— METOJAMYECKUE MAaTepHalIbl, ONIPEACISAIONME IPOLEAYpPbl OLEHUBAHWS 3HAHWM, YMEHUH,
HaBBIKOB M (WMJIM) ONBITA JESATENIbHOCTH, XapaKTEpU3YIOIIMX ATanbl (HOP-MUPOBAHUS KOMIIETEHIUH,
comacHo 1. 12 paboyeil mporpamMmsl.

4.1. OcHoBHasi JuTEparypa

1. bopucenko B. E. Hanosnekrponuka: yue6Hoe mocodue st By30B / B. E. bopucenko, A. U.
BopobbeBa, E. A. YTkuna. - M. : BUHOM. Jlaboparopus 3nanuit, 2012. - 224 ¢. - ISBN 978-5-94774-
914-4 (nanuuue B 6ubanorexe TYCVYP - 81 3k3.)

2. Tposu ILE. Hanosnekrponuka: ydeOHoe mocobue / ILE. Tpos, F0.B. Caxapos. -
MunuctepctBo oOpazoBanuss u Hayku Poccuiickori ®enepanmu, [ocymapcTBeHHas KOpIOpaius
"Poccuiickas koprnopauusi HaHOTexHoyorui", TOMCKHII TOCyIapCTBEHHBIM YHUBEPCUTET CHCTEM
ynpasieHus u paauouiekTpoHuku. — Tomck: TYCVYP, 2010. — 88 ¢ (nanuuue B 6ubnuorexke TYCVYP - 15
9K3.)

4.2. lonosHUTEIbHASI JIUTEPaTypa
1. Yamneirun FO.A. Hanorexnonoruu B snexrponuke: Monorpadus / H. Y. Boprapar [u ap.] ;
pen. 0. A. Yamnsirud ; MOCKOBCKHMI TOCYIapCTBEHHBIH HMHCTUTYT JIEKTPOHHOW TEXHHMKH. - M. :
Texnocdepa, 2005. - 446 c. - ISBN 5-94836-059-8 (nanuuue B 6nbmuorexe TYCVYP - 20 3k3.)
2. . Hparynos B.I1. OcHOoBbI HaHOANIEKTPOHUKH: yueOHOE mocobue s By30B / B. I1. JlparyHos,
N. T. Heussectnsiil, B. A. I'puguun. - M. : ®uszmarknura ; M. : Jloroc ; M. : YHuBepcuTeTCcKasi KHUTA,
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2006. - 494 c. - ISBN 5-98704-054-X. - ISBN 5-89155-149-7 (nanuuue B 6udnuorexke TYCVYP - 32 3k3.)
3. HasorexHonmoruum B MOJYNPOBOJHUKOBOM snekTpoHuke: KosnexktuBHas MoHorpadus /
Poccuiickas Axagemusi Hayk, Cubupckoe otaenenue, MHCTUTYT GU3UKK MOIYMPOBOAHUKOB; ped. A.JL.
AceeB. — HoBocubupck: MUznarensctBo CO PAH, 2004. — 367 [1] c. (nanuune B 6ubauorexe TYCYP - 10
9K3.)
4. Dnexrponuka: YuebHoe mocobme mis By30B / A.A. lllyka; pen. A.C. Curos. — CII6.: BXB-
[TeTepOypr, 2006. — 799 ¢ (nanuuue B Oubnuoreke TYCVYP - 3 5k3.)

4.3. YueOHO-MeTOIMYecKoe M0co0Hue U MPOrpaMMHoOe odecreyeHue

1. Tposn I1.E. Hanosnekrponuka: Y4ueOHO-METOAMUECKOE TOCOOUE 0 ayTUTOPHBIM
MPaKTUYECKUM 3aHATUSAM U camocTtostenbHoi padorte / [1.E. Tposn, FO.B. CaxapoB. uza-so Tomckuii
rOCyIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIpaBJICHUS U paanolMeKTpoHuku, 2015. —31 ¢ —
[DnexrpoHHbIi pecypc]. - http://miel.tusur.ru/index.php?option=com_content&view=article&id=238

2. . Tposnu ILE. Hanoanexkrponuka: YueOHO-METOAUYECKOE [TOCOOKE IO TaOOPaTOPHBIM
pabotam / IL.E. Tposn, FO.B. Caxapos. — Tomck: U3a-Bo ToMck. roc. yH-Ta CUCTEM yIIp. U
paguosnekrponukn, 2010. — 52 ¢. — [DnekTpoHHBIHA pecypc]. -
http://miel.tusur.ru/index.php?option=com_content&view=article&id=238

3. Tposn ILE.. DnemMeHTsl 1 puOOPHI HAHOIIEKTPOHUKH: MeTonuecKue yKa3zaHus 1mo
KypcoBomy npoekruposanuio / [LE. Tposn, F0.B. Caxapos. — Tomck: U31-Bo ToMck. roc. yH-Ta cucTeM
ynp. u paguosnekrponuku, 2010. — 32 ¢ - [DnexkTpoHHBIN pecypc]. -
http://miel.tusur.ru/index.php?option=com_content&view=article&id=238

4.4. ba3pl 1aHHBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOMCKOBbIE CHCTEMBI
1. Hano Haitxect" - MHTEPHET-)KYypHAII, IO CBSIILICHHBIN HAaHOTEXHOJIOT U
http://nanodigest.ru/stati/issledovaniia-i-razrabotki/nanoelektronika-dostizheniia-i-perspektivy
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