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JIUCT COIJIACOBAHMH
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U YTBepKJIeHa Ha 3acenanuu kadeapsl « 8 » ceHtsaopst 2016 roma, mpotokonm Ne 73 |
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1. lean u 3agaun AUCHUILIHHBI

1.1. lleau TUCHMIINHBI
M3YYCHUS AUCIUIUTHHBI «DU3MKa MOTYIIPOBOTHUKOBY SIBJISIETCS OCBOSHUE TEOPETUUECKIX OCHOB
CTPOCHUS MOJIYNPOBOJHUKOBBIX MAaTEPHUANIOB, UX EKTPUUECKUX, ONTUYECKUX U MEXAHUYECKHUX
CBOMCTB, ¥ TPOUCXOISIINX B HUX TIPOIIECCOB U (DPEKTOB.

1.2. 3agaun IMCHMIIIINHBI

—  W3y4YeHUE OCHOBHBIX MPEICTABICHUN (U3UKH ITOITYIPOBOIHUKOB;

—  TpHOOpEeTeHNE HABBIKOB MAaTEMATUICCKOTO OMHUCAHMS (PU3HUYECKHUX MPOIIECCOB B YCTPOUCTBAX
MOTYTIPOBOAHUKOBOM HAHODJIEKTPOHUKH;

— npuobpereHUe 0A30BBIX 3HAHUH 10 (PU3NKE MMOIYIIPOBOTHUKOB, HEOOXOIUMBIX KaK IS TIOHU-
MaHUS (U3NYECKUX MPOIIECCOB, MPOTEKAIONINX B MOMYMPOBOAHHUKAX, TaK U JAJS TOHUMAaHUS SBJICHHIA,
M3y4aeMbIX B IPYTHX Kypcax;

—  O3HAKOMJICHHE C METOAAMH AJICKTPODU3UICCKUX HCCICIOBAHUHN IMOIYITPOBOJHUKOBBIX MarTe-
puagoB

2. Mecto aucuuniuHbl B cTpykrype OITOII

Huctumnuna «®usuka nomynpoBoguukoB» (b1.B.OM.3) otHocutcs k Onoky 1 (BapuatuBHas
4acTh).

[TpenecTBYOMMMEI TUCIUILUIMHAMY, (POPMHUPYIOIIMMU HayallbHBIE 3HAHUS, SBISIOTCS CIEAYIO-
ye TUCUMIUIMHBE: MaTtepuaisl 3JeKTpOHHOM TeXHUKH, HaHnosmekTponnka, TBepaoTeabHAas JJIEKTPOHUKA,
®u3nKa KOHJIEHCUPOBAHHOTO COCTOSTHUSL.

[Tocnenyromumu TUCIUTUIMHAMHY SIBJISIIOTCS: METOIbI aHAIM3a U KOHTPOJISI HAHOCTPYKTYPUPOBAH-
HHBIX MaTe€pHaJIOB U CUCTEM.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHUSI JUCHUIIMHBI

[Tporecc n3ydeHws QUCIUTUTMHBI HAITpaBJIeH Ha (HOPMHUPOBAHUE CIEIYIOIINX KOMIIETSHITUI:

—  OIIK-1 ciocoGHOCTBIO MPEICTABIATh aI€KBATHYIO COBPEMEHHOMY YPOBHIO 3HaHUH HAyYHYIO
KapTUHY MHpa Ha OCHOBE 3HAHUSI OCHOBHBIX ITOJIOKEHUH, 3aKOHOB U METO/IOB €CTECTBEHHBIX HAyK M Ma-
TEMAaTHUKHU;

—  OIIK-2 crocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HUKAIOIINX
B Xo7ie TpohecCHOHANIbHOM NesTebHOCTH, IPUBJIEKATh I UX PELICHHUS COOTBETCTBYIOUINH (hH3HKO-Ma-
TEMaTU4YEeCKUI arapar;

— [IK-2 cnocoOHOCTRIO apryMEHTHPOBAHHO BHIOMpATh W PEaTU30BHIBATh Ha MpakTHKe dhdek-
TUBHYIO METOJUKY IKCIIEPHUMEHTAIBHOTO MCCIIEJOBAHUS MMapaMeTPOB M XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOICTB U YCTAHOBOK AJIEKTPOHUKH U HAHOZJIEKTPOHUKHU PA3IMYHOTO (DYHKIIMOHAJIBLHOTO HA3HAUEHUS;

B pesynbrare u3ydeHus: IUCHUILIMHBI CTYIEHT JTOJDKEH:

— 3HaTh (DU3MKO-XMMHUYECKHE OCHOBBI B3aMMOJCHCTBHS MEXKIYy OCHOBHBIMH MaTepHajJaMH
AIIEKTPOHHON TEXHUKH; OCHOBHBIE XapaKTEPUCTUKU IMOJYIPOBOIHUKOBBIX MAaTepUaOB U HX CBS3b CO
CTPYKTYpPOH U COCTAaBOM; ITapaMeTPhl NOITYIPOBOAHUKOBBIX MaTepHajIoB U OCOOCHHOCTH UX U3MEPEHUS

—  yMeTb BbIOMpaTh Marepual ¢ ONTUMAaJbHBIMU CBOMCTBAMH JJISl pealM3allid 3a/lad AJIEeKTPO-
HUKH; IPOU3BOIUTH PACUETHI TAPAMETPOB U XapaKTEPUCTHK MaTeprasa

—  BJAaJeTh METOJAMU HCCIEAOBAHMS MOIYIPOBOAHUKOBBIX MaTepHaOB U METOIUKON OIIEHKU
pE3yNbTaTOB U3MEPEHHI

4. O0beM IMCHUIIMHBI M BH/IbI Y4eOHOH padoThl
OO01ast Tpy10€MKOCTb JUCHHUIUIMHBI cocTaBisieT 5.0 3a4eTHBIX eIMHHIIbI U ITPE/CTaBIeHa B Ta0IHu -

%Z(?J;Ilzlﬁa 4.1 — Tpy10€MKOCTh JUCHUILIMHBI
Bunbl yueOHOI nesTeNbHOCTH Bcero gacos Cemectpsl
5 cemecTp
AynuTtopHble 3aHATHSA (BCETO) 78 78
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Jlexuun 44 44
[IpakTnueckue 3aHATUSA 18 18
JlaGoparopHble 3aHATHS 16 16
W3 Hux B uHTEpaKTUBHON (hopme 8 8

CamocrosiTenpHast paboTa (Bcero) 66 66
[ToaroroBka K KOHTPOJBLHBIM paboTam 12 12
BrinonHeHne MHAMBUAYAIbHBIX 3aJaHUN 10 10
OdopmiieHre 0T4eTOB 110 Ja0OPaTOPHBIM paboTam 16 16
[TpopaboTka JIEKITMOHHOTO MaTepraia 12 12
IToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 16 16
Bcero (6e3 sx3ameHa) 144 144
[TonroroBka u ciava sK3amMeHa 36 36
OO61mast Tpy10EMKOCTh Yac 180 180
3auetnbie Enununel Tpynoemkoctu 5.0 5.0

5. Conepsxanue TUCHMILIMHBI

5.1. Pa3znesnsl JucnUIUIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUIIITMHBL U BUABI 3aHATUHN TpUBEICHBI B Tabuie 5.1.

Tab6muna 5.1 — Pa3gesnsl AUCHUIUIMHEL U BUIBI 3aHITUI

= = &
E 5 8
w S )
= < a = Qo
= m S = =
¥ o, = S = 2 E
= ) L = 2 % s =
§ = 2 0 ? < > O:\):
Ne Ha3BaHnus paznenoB IUCHUILTAHBL = X z 5 o 2 & =
28 2 ¢ B i
= 8. & R 8 S &
= 3 S =
NI
@)
1 |BBenenue, 11eNIM 1 3a1a4M JUCIIATIINHEI 1 0 0 0 1 OIIK-1,
OIIK-2, I1IK-2

2 |CoOcTBEeHHBIC U TPUMECHBIE TIOTYTIPO- 7 2 0 9 18 OIIK-1,
BOJIHMKOBBIE MaTepuaiibl. CTaTUCTHKA OIIK-2, I1K-2
ANIEKTPOHOB B MPUMECHBIX MOIYIPOBOI-

Hukax. CUJIbHOJIETMPOBAHHbIE MOy~
MIPOBOJTHUKH.

3 | KuHeTnyeckue SBJICHUS B MOTYIPOBOI- 8 6 0 15 29 OIIK-1,
HuKax. YpaBHeHue bonbimana. {uddy- OIIK-2, [1K-2
3MOHHbIEC ypaBHEHUS. SIBJIeHUS TepeHO-
ca 3apsijia, TepMOMarHUTHbBIE U TaJIbBa-

HOMAarHUTHBIE SIBICHUS.

4 | CsoiicTBa NOJTYNPOBOJAHUKOB B CUJIb- 6 2 4 10 22 OIIK-1,
HBIX JJIEKTPUYECKUX MOJIAX. OIIK-2, IIK-2

5 |HepaBHOBECHbBIE HOCHUTEIIH 3apsa. 8 2 4 10 24 OIIK-1,
OcHoBHble apameTpsl. Teopus pekom- OIIK-2, [1IK-2
onuarnmu Xoiuta-lloxmu-Puna

6 | Onruueckue CBOMCTBA MOTYIPOBOIHU- 8 2 4 10 24 OIIK-1,
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KOBBIX MaTepuaioB. [loromenue cae- OIIK-2, TTIK-2
ta. JlromuHecuennus. @oronpoBoau-
MOCTb.

7 |IIoBepXHOCTHBIE SIBJICHHS B IIOJIYIIPO- 6 4 4 12 26 OIIK-1,
BOJHHKAX. DPHEKT mosst OIIK-2, ITIK-2
Wroro 44 18 16 66 144

5.2. Conep:kanue pa3aeioB JUCHUILVIMHBI (110 JICKIMAM)
ConeprxaHue pa3ienaoB TUCHUILIUH (TI0 JEKIUSAM) IPUBEICHO B Tabnuie 5.2.
Tabnuma 5.2 - ConepxaHue pazienoB JTUCHUIUIUH (110 JIEKIUSIM)
3 o]
= z =
: | 3
ConeprxaHue pas3nenoB JUCLUILIMHBI 10 =] > O
HaszBanwus pa3nenon AP pasi AHcH = =
JICKIASIM 8 S 2
= 2 3
2 o 2
~ S
5 cemecTp
1 BBenenue, nenu u 3a1a4uu [IpenMeT TUCIUIIIIMHEI U €€ 3a/1a4u. 1 OIIK-1,
JUCLUTIINHBI OCHOBHBIE 3TaIlbl HCTOPUYECKOTO pa3BH- OIIK-2,
TUS (PU3UKH MOTYIPOBOIHUKOB. CBsI3b C [IK-2
JOPYTUMHU AUCLUIIIIMHAMU
Uroro 1

2 CoOcTBEHHBIE U TPUMECHBIE IIpumecHbIe COCTOSHUSI B IIOTYIIPOBOIHHU- 7 OIIK-1,

MOJTYTIPOBOAHUKOBBIE MaTE€pHaJIbI. KOBBbIX MaTepuaiax. CTaTUCTHKA JIEKTPO- OIIK-2,

CraTHicTHKa JIEKTPOHOB B HOB. KOMIIEHCHpPOBaHHBIE MOIYIIPOBOJI- [K-2

IPUMECHBIX ITOJIYIIPOBOJHUKAX. HUKHA. KpuTtepun CUIIBHOTO JIETHPOBAHUS.

CunpHOIETUPOBAHHbIE CBolicTBa CUIIbHOJIETUPOBAHHBIX MOJTY-

HOJYTIPOBOAHHKH. ITPOBOJTHUKOB

Hroro 7

3 Kunetnueckue sBIEHUS B Kunerndeckoe ypaBHeHue bonbpimMana. 8 OIIK-1,

MOJIYITPOBOJHUKAX. YpPaBHEHUE DNEeKTPONPOBOTHOCTD IOIYITPOBOJHUKOB. OIIK-2,

Boneimana. uddy3nonnsie Huddysus u apeiid HocuTeneit 3apsaaa. [1K-2

ypaBHEeHUs. SIBIIEHHS IEpeHoca CootHomenus DiHIITEeHA. TepMoanek-

3apsiia, TEPMOMAarHuTHLIE U TPUYECKHUE SIBICHUS: TEPMO-37C, FIPPeKT

rajJbBaHOMATHUTHBIE SIBJICHUS. [Tenprhe 1 ToMcoHa. ['anbBaHOMAarHuT-

HBbIE SIBJICHUS B IOJTYTIPOBOIHUKAX. -
dexr Xomna, apdexr Heprcra
Hroro 8
4 CBoiicTBa MOJYNPOBOTHUKOB B DIEKTPONPOBOAHOCTD MOTYTPOBOJIHUKOB 6 OIIK-1,
CHJIBHBIX JIEKTPUYECKUX MOJISX. B CHJIBHBIX JIEKTPUYECKUX Mouax. Pa3zo- OIIK-2,
rpeB HocHUTeNeH 3apsaa. Dddekr 3unepa. [1K-2
D¢ dexr ['anna. Dpdexr Openkens
Hroro 6

5 HepaBHOBeCHBIE HOCUTENH 3apsiaa. |l eHepanus U peKoMOWHAIMS HEpaBHOBEC- OIIK-1,

OcHoBHble napameTpsl. Teopus HBIX HOCHUTEJEH 3apsaaa. YpaBHEHUE He- OIIK-2,

pexomOuHanuu Xomna-lloxnu-Puga | npepsiBHOCTH. JInHelHas U KBaagpaTHy- [IK-2

Has pekoMOuHanus. nddys3us u apeiid
HEpPaBHOBECHBIX HOCHUTENEH 3apsana. Teo-
pust pekomOuHanuu Xosa-Illokmu-Puna.
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Hroro 8
6 OnTuyeckue cBoiicTBa Mexanu3mel nonomienus ceera. Coo- 8 OIIK-1,
MOJIYIIPOBOAHUKOBBIX MaTepHaoB. CTBEHHOE norioiieHue. [Ipsmbie u He- OIIK-2,
[Tornomenue ceera. IIpsIMbIE TIEPEXO0/Ibl. DKCUTOHHOE MOIIO- [1K-2
JlromMmuHeCHEHIHS. mienue. [Toromenue cBOOOTHBIMU HOCH-
DOTONPOBOAUMOCTb. tensiMu. [IpumecHoe u peretouyHoe

noronienue. Bnusiuue BHeMHUX (hakTo-

poB Ha cnekTpsl noroueHus. doronpo-

BOJIUMOCTh. OnTHYeCKasi CHEKTPOCKOTIHSL.

Karono- u poTonromMuHecieHITHSL.

Hroro
7 I1oBEpXHOCTHBIE SIBIICHUS B VYpoBuu Tamma. CTaTHCTHKA JIEKTPOHOB 6 OIIK-1,
MOJTYIPOBOJHUKAX. DPdeKT mons Ha MOBEPXHOCTHBIX COCTOAHUAX. D ekt OIIK-2

noJisi. CKOpOCTh MMOBEPXHOCTHON PEKOM-

OuHanuu

Hroro 6
Hroro 3a cemecTp 44

5.3. Paznennbl AMCHMILIMHBI M MEKIMCUUILUINHAPHBIE CBS3H ¢ 00eCNeYuBAKIIUMH (TPeAbI Ty IIUMHU)
U o0ecnedyuBaeMbIMH (MOCJIEXYIONIUMH) TUCHUIIHHAMUA
P a31CJIbl JUCIIUIIJIMHBI U Me)KI[I/ICI_[I/IHJII/IHapHBIe CBs3U C O6CCH€‘-II/IBaIOIJ_[I/IMI/I (HpGZ[bIILYH_II/IMI/I) nu

obecrnieunBaeMbIMHU (TTOCIENYIOMMMHA) JUCITUTUTMHAMY TIPEJICTaB-JIeHbI B TabmuIe 5.3.

Tabnuna 5.3 - Pa3nensl AUCHUTUTHHBI M MEKIUCIUILTHHAPHBIE CBSI3U

Ne pasaciio I[aHHOfI JAUCHUIIIIMHEIL, JJIS1 KOTOPBIX HGO6XOI[I/IMO

Ne HanMeHOBaHHE TUCIMILIMH M3ydeHre 00eCcneunBarouX U 00ecreunBaeMbIX JUCIUITITUH
1 2 3 4 5 6 7
[IpenmecTByromye JUCHUTIINHBI
1 | Marepuaiibl 3J€KTPOHHOU TEXHUKH + + + +
2 |HanosnekTpoHuka + +
3 | TBepnotenbHas 3IEKTPOHUKA + + + +
4 | Dusuka KOHIAEHCUPOBAHHOTO CO-
JICHCHP + + + + + + +
CTOSIHUSI
[Tocnenyromme TUCIUTIIIMHBI
1 |Meroabl aHayIM3a U KOHTPOJISL Ha-
HOCTPYKTYPUPOBAHHHEIX MaTepHa- + + + + + + +
JIOB Y CUCTEM

5.4. CooTBeTCTBHE KOMIIETEHIIUI, GOpMUPYeMBbIX NPU U3YHYE€HUH TUCIUIINHDBI, U BUI0B 3aHATHI

CooTBeTcTBHE KOMMETEHIUH, (POPMUPYEMBIX MPH WM3YYEHUH AWCIUIUIMHBI, ¥ BHUJIOB 3aHATHA
MIpEICTaBIICHO B Tabnuie 5.4
Tabnuma 5. 4 — CooTBeTCTBHE KOMIETEHIMH 1 BHIOB 3aHATHH, OPMUPYEMBIX TP U3YUEHUH TUCIIUILIH -

HbI

‘ Bungl 3anstuit ‘

(DOpMBI KOHTPOJIA
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OIIK-1 + + + + KonTponsnas padora, OT-
4eT 10 UHIAUBUAYAIbLHOMY
3aJjaHuIo, JKk3amMeH, OTyer
o naboparopHoii pabote,
Pacuernas pabora, Tect

OIIK-2 + + + + Kontponsnas padora, OT-
4eT 10 UHIUBUAYATLHOMY
3aJjaHuio, JKk3ameH, OTyer
1o J1aboparopHoi padoTe,
Pacuernas pabora, Tect

ITK-2 + + + + KonTponsnas padora, OT-
4eT 10 UHAUBUIAYAILHOMY
3aJIaHnio, JKx3aMeH, OTaeT
o nmaboparopHoii pabote,
Pacuernas pabora, Tect

6. UuTepakTuBHBbIE MeTOABI U GOPMBbI OPraHU3ALMHN 00yUYEeHHUS

TexHOMOTrMM MHTEPAKTUBHOTO OOYYEHHUs MPH pasHbIX (opMax 3aHATUH B 4acax MPHUBEICHBI B Ta-
omure 6.1
Tabnuma 6.1 — TexHOIOrMM UHTEPAKTUBHOTO 00YUYEHHUs IPU Pa3HbIX (popMax 3aHATHH B yacax

WNHrepakTuBHbIC IpakTHyeckue | MIHTEpakTUBH
Metozsl Bcero
3aHATUSA bl€ JIEKLIUU
5 cemectp

Pabota B komaHe 4

[Ipe3eHTanuu ¢ UCMOIB30BaHUEM 4

MYJIBTUMEANA C 00CYKICHUEM

Hroro 3a cemectp: 8

Hroro 8

7. JIaGopaTopHBIH NPAKTHKYM
Copeprkanue 1abopaTopHBIX pabOT mpuBeneHo B Tadmure 7.1.

Tabnuma 7. 1 — Copeprxkanue 1ab0paTopHBIX paboT
3 : g
3 =
Z 25
s & 2

HasBanus paznenos Conepxanue 1a00paTOpHBIX paboT 2 25
= 2 <
2 &2
~ S
5 cemecTp
4 CpoiicTBa MOMYNPOBOJHUKOB B HccnenoBanne TepMOIIEKTPUYECKUX SIB- 4 OIIK-1,
CWJIBHBIX MIEKTPUYECKUX MOJIAX. JIEHUH B MOJIYIIPOBOJHUKAX OIIK-2,
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Hroro [IK-2
5 HepaBHoBecHble HOcuTenu 3apsnga. |MccnenoBanue s¢dexra [lensrhe B omy- OIIK-1,
OcHoBHbIE TapaMeTphl. Teopus MPOBOTHUKAX OIIK-2,
KOMOWH - - -
pexomOuHamu Xosa-Illokmm-Puna Vitoro I1K-2
6 Onruyeckue cBoWcTBa HccnenoBanue GOTOEKTPUUECKUX SIB- OIIK-1,
IIOJIYyIIPOBOJHUKOBBIX MaTE€pPUaOB. JIEHUH B ITOJIYIIPOBOJHUKAX OIlK-2,
[Torn H . -
ONJIOLICHUE CBETA Hroro 4 [1K-2
JromuHECTIEHIUS.
DOTONPOBOAUMOCTD.
7 TloBEpXHOCTHBIE SIBJICHUS B HccnenoBanne 3¢pdexra Xomra B momy- 4 OIIK-1,
noJiynpoBogHuKax. I dexT momus MPOBOJIHUKAX OIIK-2,
Hroro 4 TK-2
Hroro 3a cemectp 16
8. [IpakTHYecKkue 3aHATHUS
CopeprkaHue MpakTUYECKUX padoT mpuBeAeHO B Tabmuie 8. 1.
Tabmuma 8. 1 — Comeprkanue MpakKTUIECKUX padboOT
3 o]
= z =
3 =
Z > &
HasBanus paznenos ConeprxkaHue NpaKTUYECKUX 3aHATUN s 2 5
= 2 £
2 2
~ S
5 cemecTp
2 CoOCTBEHHBIE U IPUMECHBIE CraTHcTHKa JIEKTPOHOB B COOCTBEHHBIX 2 OIIK-1,
MIOJIyTIPOBOJHUKOBBIE MAaTEPUAJIBI. IIOJTyTIPOBOAHMKAX OIIK-2,
CrartucTuka 3JeKTPOHOB B [1K-2
Uroro 2
MIPUMECHBIX MOJIYIIPOBOJHUKAX.
CuiibHONIETHPOBAaHHBIE
MIOJTYTIPOBOJHUKH.
3 Kunernueckue sBICHUS B CraTtucTHKa 2JIEKTPOHOB B IPUMECHBIX 2 OIIK-1,
MOTYNPOBOJHUKAX. YPABHEHHE MOJTYTIPOBOAHUKAX OIIK-2,
bonbumana. [lu 3UO0H -
1 Hudpdy HEIC BripoxxieHHBIE TOTYTIPOBOAHUKHI 2 TK-2
ypaBHeHUs. SIBIIEHHs IEpeHoca
3apsiia, TEPMOMArHUTHBIE U IIpumecHbIe MoynpOBOJHUKH 2
raJlbBAHOMAarHUTHbBIE SIBJICHMUS. Htoro 6
4 CpoiicTBa MOIYIPOBOJHUKOB B TepMmodIeKTpUYECKUE U rajJbBaHOMar- 2 OIIK-1,
CHJIBHBIX JIEKTPUYECKUX MOJISX. HUTHBIE SIBJICHUS OIlK-2,
Utoro TK-2
5 HepaBHoBecHbIe HOcUTENH 3apsiaa. | (HepaBHoBecHbIE HOCUTENU 3apsiaa OIIK-1,
OcHoBHble apaMeTpsl. Teopus Hroro OIlK-2,
pexomOunanmu Xosna-Ilokmu-Puna T1K-2
6 Onrtuyeckue cBoWcTBa OnTHueckue cBONCTBA MOIYIIPOBOIHUKOB OIIK-1,
TIOJTYIIPOBOTHUKOBBIX MATEPHUATIOB. Hrtoro OIIK-2,
[Tornomenue ceera. [IK-2
JIroMuHecCIIeHITHS.
DOTONPOBOAUMOCTD.
"7 II0BEpXHOCTHBIE SIBIICHUS B CkopocTh MOBEPXHOCTHOW PEKOMOMHA- 4 OIIK-1,
MOJTIyIIpoBogHUKAX. D PeKT mos 005078 OIIK-2,
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Htoro

4 I1K-2

Hroro 3a cemecTp

Tabnuue 9.1.

9. CamocTtosiTeqbHasi paboTa
Bunbr camoctosTenbHOI pabOThI, TPYZOEMKOCTh U (hOPMHUPYEMbIE KOMIIETCHIINU TIPE/ICTABICHBI B

Tabmuma 9.1 - Buasl caMoCTOSTENBHONU PaOd0ThI, TPYAOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH

A 2 E
= a4 =
e 5 =2
Bunrel camocTosITeILHON E > O
HazBanus pasnesnos 5 = ®opMBbl KOHTPOJIS
paboTsI o g 2
S a8 =
o QS 2
= S
5 cemecTp
1 Beenenue, nenu u [IpopaboTka JIEKITMOHHOTO 0 |OIIK-1, | KouTtponwsHas paborta,
3aJ1a4u JUCITUTLIIAHBI Marepualia OIIK-2, |Tect, Ox3ameH
Hroro IIK-2
2 CoOcTBEHHBIC U [ToaroroBka Kk mpakruue- OIIK-1, |KourtponwsHas pabora, Ot-
IIPUMECHBIE CKHMM 3aHSTUSAM, CEMHHA- OIIK-2, |4er no UHAMBUAYATBHOMY
MOJTYTIPOBOJHUKOBBIE pam [IK-2 3amanuio, Tect, Dx3ameH
marepuanbl. CTaTuCTHKA TpopaBoTKa JIEKIHOHHOTO 2
DIEKTPOHOB B IPUMECHBIX |\ praa
MOJYTIPOBOAHUKAX.
CunpHONIETUPOBAHHBIE Beinonuenyne HHAMBUIY- 3
[ToaroToBka K KOHTPOIb- 2
HBIM paboTam
Hroro
3 Kunetnueckue sapieHust |I[loaroroBka k npakruye- OIIK-1, |KouTtponwsHas pabora, OT-
B [IOJIYIIPOBOJAHUKAX. CKMM 3aHATUSAM, CEMMHA- OIIK-2, |4eT N0 MHAMBUAYAJIBHOMY
VYpaBHenue bonbimaHa. pam TIK-2 3amannio, Tect, Dk3aMeH
I[H(p(bymOH;He [ToaroroBka K nmpaxkTuye- 2
YPaBHCHILL. 71BICHIA CKHUM 3aHSTUAM, CEMHHA-
nepeHoca 3apsja, pam
TEPMOMAarHuTHBIE U
raJIbBaHOMATHHTHEIE [ToaroToBka K mpakTuye- 2
SIBITCHHSL. CKHM 3aHSTHSAM, CEMHHA-
pam
[IpopaboTka JIEKITMOHHOTO 2
Marepuaia
BrinonHenne nHIUBUAY- 5
aIbHBIX 3aJaHul
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 15
4 CaoiicTBa [ToaroroBka Kk mpakTuye- 2 |OIIK-1, |KontponsHas pabora, OT-
MOJIYIIPOBOJTHUKOB B CKHUM 3aHSTUSAM, CEMHHA- OIIK-2, |4er no UHAUBUAYATHLHOMY
CUJIBHBIX DJICKTPUUYECKUX |paM [1K-2 3amannto, OTder 1o J1abo-
TIOJISIX. TpopaGoTKa TeKIHOHHOrO 2 paropHoii padore, Tecr,

CornacoBaHa Ha noprtane Ne 4529




Marepuana DK3ameH
OdopmieHre 0TYETOB 10 4
JabopaToOpHBIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 10
5 HepaBHOBeCHBIE ITonroroska K npaxkruye- OIIK-1, |KoutponbHas padota, OT-
HOCHTEIH 3apsija. CKUM 3aHATUSAM, CEMUHA- OIIK-2, |4eT no MHAMBUAYAILHOMY
OcHoBHbIE TapaMeTpbl. | paM [K-2 3ananuto, OTuer no nabdo-
;F(eoplm L]EIGKOMﬁgHaHI/II/I TpopaGoTKa JNEKIHOHHOTO 2 gaTopHOI/I paborte, Tecr,
- u-Pu K3aMeH
osuta-1okn Ja Marepuana 3aMe
OdopmieHne 0TYETOB 0 4
nabopaTopHBIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Uroro 10
6 Ontuueckue cBoiictBa | [loaroroBka k nmpaxkTuye- OIIK-1, |KouTtponwsHas pabora, OT-
MOJTYTTPOBOTHUKOBBIX CKHUM 3aHSTUSAM, CEMHHA- OIIK-2, |4er no UHAUBUAYATHLHOMY
MarepualoB. [lormonienue | pam T1IK-2 3aganuio, Otyer mo jabdo-
BeTa. JIroMuH HITUS. TOPHOMH Te, Tecr,
Epe 4. /JIOMHHCCIICHIT [TpopaboTka JIEKITMOHHOTO 2 ga opHoii pabore, Tecr,
OTONPOBOAUMOCTb. MarepHana K3aMeH
OdopmiteHne 0T4ETOB TIO 4
nabopaTtopHbIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 10
7 IToBEpXHOCTHBIE [ToaroroBka k mpakTuye- 2 OIIK-1, |KoutponwsHas pabora, OT-
SIBIICHUS B CKUM 3aHATHUSAM, CEMUHA- OIIK-2, |4eT no MHANBUAYAILHOMY
MTOJTYITPOBOJTHUKAX. pam [IK-2 3ananuto, OTuer no nabo-
D¢ ekt nons TIpopaBoTKa JMEKIHORHOTO 2 }:)_)aTOpHOI/I pabore, Tecr,
K3aMeH
Marepuaia 3aMe
OdopmieHre 0TYETOB T10 4
JabopaTopHBIM paboTam
BrimonHeHne HHIUBUTY- 2
aJbHBIX 3a/1aHUN
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 12
Hroro 3a cemectp 66
[ToaroToBka Kk 3K3aMeHy 36 DK3aMeH
Hroro 102
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10. KypcoBas padora

He npenycmotpeno PYII

11. PeiiTuHroBasi cucreMa JJisi OEHKHN YCIIeBA€MOCTH CTY1€HTOB

11.1. BanjabHbIe OLEHKH VIS 3JICMEHTOB KOHTPOJIS
Tabmuua 11.1 — banbHble OLIEHKU 7151 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbII MaxkcuMabHBIH
DneMeHTHI yueOHOU 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | ©Gann 3a mepuoa
NEeITEIbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
KontponpHnas pabora 4 4 8
OTuer no MHIUBUYATb- 8 16
HOMY 33/1aHHIO
Otuer o maboparopHOii 10 10 20
pabote
Pacuernas pabora 6 18
Tect 8
Wroro makcumyM 3a nepu- 18 20 32 70
on
DK3aMeH 30
Hapacraromum ntorom 18 38 70 100
11.2. Ilepecyer 0a/1JI0B B OLICHKH 32 KOHTPOJIbHBIC TOYKH
[TepecyeT 0amioB B OLIEHKHU 32 KOHTPOJIBHBIC TOUKH MpEACTaBIeH B Tadbmuie 11.2.
Tabnuma 11. 2 — Ilepecuet 6ayIOB B OLIEHKH 32 KOHTPOJIbHbIE TOUKH
bansl Ha 1aTy KOHTPOJIBHON TOYKHU Ornenka
> 90% ot MakcuMaIbHON cyMMBbI OatoB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuManbHOK cymMMbI OaitoB Ha naty KT 4
Ot 60% 110 69% oT MakcuMaIbHOUM CyMMBbI O6aiIoB Ha jaty KT 3
< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha aaty KT 2

11.3. IlepecyeT cyMMBbI 02/1710B B TPAAULHOHHYIO H MEKITYHAPOAHYIO OLCHKY
[Tepecuer cymmMbl OanioB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLEHKY MPEJCTaBlIeH B TabiMLe

11.3.

Tabmuma 11. 3 — IlepecueT cyMMbI OJIJIOB B TPAAMIIMOHHYIO U MEKTYHAPOIHYIO OLICHKY

Htorosas cymma 6asios,

Ouenka (I'OC) YUYUTBHIBAET YCIICIIHO CIaHHBIN Ouenka (ECTS)

HK3aMEeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopor11o) (3a4TeHO) 75 - 84 C (xopor0)
70 - 74
65 - 69 D (ynoBineTBOpHUTEIBHO)

3 (yIOBJIETBOPUTENBHO) (3a4TEHO) 60 - 64 E (HoCpeXcTBeRHo)

2 (HEeYy1OBJIETBOPUTEIBHHO)

(ne

Hwuxe 60 6ayutos
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3a4TEHO)

12. Y4yeOHO-MeTOAMYeCKOEe 1 MH(OPMALMOHHOE O0ecredyeHne JUCHMIIMHbI

12.1. OcHoBHas JqUTEpaTypa
1. ®usuka KOHJICHCUPOBAHHOTO COCTOSHUS: yueOHOe mocobue mis By3oB / FO.A. Baiikos, B.M.
Ky3nernor. — M.: BUHOM. JlaGoparopust 3nanuii, 2011. — 294 ¢. (manuuue B 6ubmuorexke TYCYP - 45
9K3.)

12.2. lono/iHUTeIbHAS JTUTEPaTypa

1. CwmupnoB C.B. ®uszuka TBepmoro tena: yauebnoe nmocooue. — Tomck, TI'Y, 2003. — 276 c. (Ha-
anune B onbnuoreke TYCVYP - 24 5k3.)

2. ®wusuka tBepmoro tena. [log pemakuuent Bepemarnna M.K. — M.: Beicmas mkoma, 2001. —
238 c. (mamuune B oubmmorexke TYCVYP - 14 3k3.)

3. [Ilporacos FO.C., YUyBameB C.H. TBepaorenbHas snexkrponuka. — M3n. MI'TY um. baymana,
2003. — 189 c. (manmuuue B 6ubmuoreke TYCVYP - 2 5K3.)

4. TyproB B.A., Ocaynenko P.H. ®usuka tBepaoro Tena Jyisi HHKEHEPOB: yueOHOe mocodue /
pen.: JILA. Anemmna. — M.: Texaocdepa, 2007. — 518 c. (manuuue B 6nbnuorexke TYCVYP - 1 3k3.)

5. TlaBnog I1.B. ®usnka tBepaoro Tena: YueOnuk ais By30B / [1.B. TlaBnos, A.®. XoxioB. — 3-¢
u31., crepeoturl. — M.: Beicias mkona, 2000. — 496 c. (manuune B 6ubnmorexke TYCVYP - 60 2k3.)

12.3. YueGHo-MeTOANYECKOE TOCOOHE U POrPaAaMMHOe o0ecriedeHne
1. Cwmupnos C.B., 3apuxosckas H.B. ®usnka KoHAEHCUpOBaHHOIO cocTosiHuA. Pu3uka momy-
IIPOBOJIHUKOB: Y4eOHO-METOUYECKOE 1TOCOOUE MO ayTUTOPHBIM MPAKTUYECKUM 3aHATHSM U CaMOCTOS-
TeJIbHOW pabore mo aucuumimHaM «®du3nka KOHJIECHCHPOBAHHOIO COCTOSHUS» M «DU3MKa MOTYIpPOBOJ-
HUKOB» JUI CTYyAEHTOB HamnpasieHU noarotoBku 210100 «DnexTpoHuKa U HAaHO3JIEKTpOHUKa» 1 222900
«HaHOTeXHOIOrHsl U MUKPOCUCTEMHAsl TEXHUKa». — ToMck: TOMCKUI rOCy1apCTBEHHbIN YHUBEPCUTET CHU-
CTEM yIpaBileHus U  paauoekrponuku, 2011. — 35 c¢. [DnekrpoHHsli pecypc]. -
http://miel.tusur.ru/index.php?option=com_content&view=article&id=239
2. CwmupnoB C.B. ®usuka tBepaoro tena: JlabopaTopHbIi TPaKTUKYM ISl CTYIEHTOB CIICIIHAIIb-
Hoctel 210104 «MukposneKkTpoHHUKa U TBepaoTenbHas ekTpoHuka» u 200600 «DoToHMKa U ONTOMH-
dopmarukay. — Tomck: TYCYP, 2007. — 35 ¢ (maymuue B 6ubmuoreke TYCVYP - 50 3k3.)

12.4. Ba3bl JaHHBIX, HH(POPMAIIMOHHO CIIPABOYHBIE U MOUCKOBbIE CHCTEMBI

1. OOpa3zoBarenbHbIi IOpTA B CBOOOJHOM AocTyme: «Du3uka, XUMUs, MaTeMaTuka CTylIeHTaM
u mkonbHuKaM. O6pa3oBarenbHblil mpoekT A.H. Baprunay» — Pexum nocryna: http://www.ph4s.ru/

2. «EnuHOe OKHO J0CTyIa K 00pa30BaTelbHBIM pecypcaM» [INEeKTPOHHBIN pecypc]: uHbopma-
[MOHHAs cucTema. — Pexxum pocrtyma: http://window.edu.ru/

3. «eLIBRARY.RU» [OnekTpoHHBIN pecypc]: HaydHas 3JIeKTpoHHas Oubnuoreka. — Pexxum 1o-
ctyna: http://elibrary.ru

4. «Hayuno-o0pa3zoBarenbHbiii moptan TYCYP» [DOnekrpoHHBIM pecypc]: Hay4HO-00pa3oBa-
TEJIbHBINA OPTaJ YyHUBepcuTeTa. — Pesxxum nocryma: http://edu.tusur.ru/

13. MarepuajibHO-TEXHUYECKOE o0ecnedeHue TN CIUTIINHbI

JlaGoparopHbie pabOTHl MPOBOAATCS B CIIEHUAIBHO 000pynoBaHHOHN nabopatopun «PU3UKU KOH-
JICHCHPOBAHHOTO COCTOSIHUSI M MaTepUajioB JIEKTPOHHOU TexHukm» (aya. 119, kopr. ®OT).

[Tepeuens 1a6OPAaTOPHBIX MAKETOB:

13.1. JlaGopaTOpHBIif MaKeT JUIsl UCCIEAOBAHUS TEPMOAJICKTPUUECKUX SBIICHUHA B MOJIYITPOBOIHH -
Kax;

13.2. JIabopaTtopHbIii MakeT aiis ucciaenoBanus 3ddekra [lenpThe B MOTYyNPOBOTHUKAX;

13.3. JIaGopaTopHbIil MaKeT Il UCCIIEAOBAaHUA (POTORIEKTPUIECKUX SBICHUN B MOTYIPOBOIHH-
Kax;

13.4. JlaGopatopHslii MakeT AJis ucciaeaoBanus 3ddexra Xoma B MOTynpoOBOTHUKAX

14. ®oHa OLIEHOUYHBIX CPEICTB
®DoH/T OIIEHOYHBIX CPEACTB NPHUBEICH B MPUIOKEHUN 1.

15. MeTonnueckue peKOMEHIANNH M0 OPraHU3AIUN U3YyYeHU S U CHUTLTUHbBI
be3 pekomeHamui.
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Ipuiaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUSA U HAYKU P®
®enepabHOE TOCYIAPCTBEHHOE 0I01KeTHOEe 00Pa30BaTe/IbHOE YUPEekKIeHHe BhICIIEro 00pa3oBaHus

«TOMCKUI TOCYJAPCTBEHHGIM YHUBEPCUTET CUCTEM
VYITPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[IpopekTop o yueGHO# padboTe
I1. E. Tposin
«_» 20 r

®OHJI OLIEHOYHBIX CPEJCTB I10 YYEBHOU JUCLHUIIIMHE
PDu3nKa MoJynpoBOIHUKOB

VYpoBeHb 00pa3oBaHus: BbicIIee 00pa3oBaHue - fakajaBpuar

HampaBnenue noaroroBku (cnernuanbHOCTh): 11.03.04 DjieKTPOHMKA M HAHOIJIEKTPOHUKA
Hanpasnennocts (npoduins): MUKP03JIEKTPOHNKA U TBEPAOTEIbLHAS 3JIeKTPOHUKA
®opma o0yueHUs: OUHAas

@axynbreT: @IT, PakyJabTeT 3JIEKTPOHHOI TeXHUKH

Kadenpa: @3, Kadenpa puzuueckoii 3J1eKTPOHUKH

Kypc: 3

Cemectp: 5

YueOnblii 1aH Habopa 2014 roxa

Pa3zpaboTunku:
— mnpodeccop kadenpsr D Cmupnos C. B.

DK3aMeH: 5 cemecTp

Tomck 2016
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1. BBenenue

®onp onenounsix cpeacts (POC) sBiseTcs npuiokeHHeM K padodeil mporpaMMe AUCHUIUINHBI
(pakTUKU) U TPEACTABIAET COOONW COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuasioB (TUIIOBbIE
3a1a4M (3aaHus1), KOHTPOJIbHBIE PA0OTHI, TECTHI U JIp.) M METOJIOB UX MCIIOJIB30BAHUS, IPEIHA3HAUYCHHBIX
IUTSL U3MEPEHUS YPOBHSI IOCTHKEHUS CTYJICHTOM YCTAHOBIIEHHBIX PE3YJIbTaTOB O0YUECHHUS.

®OC no pucuuIuivHe (MIPaKTUKE) UCIOJIBb3YeTCs MPU MPOBEICHUH TEKYIEro KOHTPOJIS yCIlieBae-
MOCTH U ITPOMEKYTOYHON aTTecTaluu CTYCHTOB.

[Tepedenp 3aKpeIUICHHBIX 32 TUCIMILTHHON (IPAaKTUKOM) KOMIIETEHIIMH NpUBeeH B Tabnuue 1.
Tabmuna 1 — IlepeueHb 3aKpeIUICHHBIX 32 JUCITUTIMHOW KOMIIETEHITAN

Kon DopMyIHUPOBKa KOMIIETEHIIUN Oransl GOPMUPOBAHUS KOMITETEHIUI
OIIK-1 CIIOCOOHOCTBIO TPEICTABIIAT aJICKBATHYIO JlomxkeH 3HaTh (YU3UKO-XUMUYECKHE OCHO-
COBPEMEHHOMY YPOBHIO 3HAHUN HAyYHYIO Kap- |BbI B3aMMOJICHCTBHS MEX]Ty OCHOBHBIMU
TUHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIO- | MaTepUaiaMH JIEKTPOHHOU TEXHUKH;
KEHUH, 3aKOHOB ¥ METO/IOB €CTECTBEHHBIX HAYK | OCHOBHBIE XapaKTEPUCTUKH MOTYIPOBO-
Y MaTeMaTHKU HUKOBBIX MaTEpUaJIOB U UX CBS3b CO CTPYK-
OIIK-2 CMOCOOHOCTBIO BBISIBIISITH €CTECTBEHHOHAYY - TYPOH M COCTABOM, TapaMeTpbl IIOTYHPO-
HYIO CYIHOCTS TIPOGITEM, BOSHUKAIOMHX B xoxe | BOAHAKOBBIX MaTepHAIOB U 0COOEHHOCTHU
po(eCCHOHATBHOMN JESTEIBHOCTH, IIPHBICKATD | ox 1o cPCHIA,
JUIS UX PEIICHUs COOTBETCTBYIOLIUN (U3Nn- Homken ymeTh BI’£6HpaTI’ Mateprall € oll-
KO-MATeMATHUECKHi anTapar TUMAaJIbHBIMU CBOMCTBAMU JIJISI pealIn3alui
3a]1a4 3JIEKTPOHUKH; IPOU3BOJUTH PACUETHI
[1K-2 CIIOCOOHOCTBIO aPrYMEHTHPOBAHHO BBEIOUPATH U | rapaMeTpOB 1 XapPaKTEPHCTHK MATCPHAA;
pean30BbIBATH HA NPAKTUKE dYPEKTUBHYIO Me- JlomxeH BIageTh METOAAMHU HCCIICIOBAHUS
TOAMKY SKCIIEPUMEHTaIbHOTO UCCIIEIOBAHUS TIOJTYIIPOBOIHUKOBBIX MATEPHATIOB U METO-
T1apaMCTpoOB 1 XapaKkTCPHUCTHK NPHOOPOB, CXEM, | KOM OLEHKHU PE3y/IBTATOB H3MEPCHHIL;
YCTPOMCTB U YCTAHOBOK 3IEKTPOHUKH U HAHO-
ANEKTPOHHUKH PA3IAIHOTO (PYHKIIMOHAIEHOTO
Ha3HA4YCHUS

OO0mue XapakTepUCTUKU TOKa3areje U KPUTEpUEB
MIpUBECHBI B TaOIHIIE 2.
Tabnuia 2 — O61me XapakKTepUCTHKHU TIOKa3aTeseil 1 KpUTEpHUEB OIICHUBAHKSI KOMIIETCHIIUHN TI0 dTarmam

OLICHUBAHUA KOMHGTCHHI/Iﬁ Ha BCCX 3JTallax

Tloka3arenu u
KpUTEPUH

3HaTh

Ymetn

Braaners

OTM4uHO (BBICOKHI
YPOBECHb)

Ob6namaer pakTUICCKUMU
¥ TEOPETUUECKUMHU 3HAHU-
SIMU B TIpEieiiax u3ydae-
MOH 00J1acTH C TOHUMAaHH-
€M IpaHuI] IPUMEHUMOCTH

OO6namaer Auamna3oHOM
NPAKTHYCCKUX YMEHHUIA,
TpeOyeMbIX I Pa3BUTHUS
TBOPYECKHX PEIICHUH, a0-
CTparupoBaHus poodIeM

KonTponupyet padory,
IIPOBOJUT OLICHKY, COBEP-
LICHCTBYET JEHCTBUA pa-
00THI

Xoporo (6a30BbIit

3HaeT (PaKThl, IPUHIHIIHI,

O6J1a;[aeT JAHUaIla3oHoOM

BepeT OTBCTCTBCHHOCTDH 34

3a1a4

YPOBEHB) MPOIIECCHI, OOMIHE MOHSA- | IPAKTHYECKUX YMEHUH,  |3aBEepIICHHUE 3a/1a9 B ¥C-
THS B IIpeJesiax u3yyae- | TpeOyeMBIX JJIsl pellieHHs | CIIeI0BaHUH, TIPHCIIOcad-
MOH 007acTH OIIPE/ICIEHHBIX POOJIeM B | TMBACT CBOE TIOBEJICHNE K

0051acTH UCCIEIOBAHUS 00CTOSITENLCTBAM B pellie-
HUU TpobIeM

VYnosnerBopurens- | Obnagaer 6a3oBbiMu 00- | O6na1aeT OCHOBHBIMU Pabotaer npu npsimom Ha-

HO (ITOPOTOBBIN IUMU 3HAHUSMU YMEHUSIMH, TpeOyeMbIMH | OJIFOZ€HUU

YPOBEHbB) JUIs1 BBIITOJTHEHU ST IPOCTHIX

OIIK-1: crocoGHOCTBIO MPENCTAaBIATh AJCKBAaTHYIO COBPEMEHHOMY

2 Peanau3zanus KOMIeTEHIINA
2.1 Komnerennusa OIIK-1
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KapTHUHY MHpPa HAa OCHOBC 3HAHUS OCHOBHBIX HOHO)KCHI/II\/JI, 3daKOHOB U MCTOAOB CCTCCTBCHHBLIX HAYK U Ma-

TEMAaTHUKH.

Juist opmMupoBaHHSI KOMITIETEHIIUH HEOOXOAMMO OCYIIECTBUThH PsiJ] 3TAMOB. DTarbl (POPMUPOBAHUS
KOMITETCHITMH, TTPUMEHSIEMBIC TSl STOTO BUBI 3aHATHH W HMCIIONb3yeMbIC CPEICTBA OICHUBAHMS IPET-
CTaBJIEHBI B TaOIHUIIE 3.
OPMHUPOBAHUS KOMIICTCHIIMH U UCTIOIb3yEMbIC CPEJICTBA OIICHUBAHUS

Tabmuna 3 — Dransl

Cocrasn

3HaTh

VYMmeTh

Bnanets

Copeprkanue 3Ta-
OB

COBPEMEHHBIE JOCTHXKe-
HUS B 00J1acTH (DU3UKH T10-
JTYIPOBOAHUKOB; OCHOB-
HBIC 3aKOHOMEPHOCTH
(hopMupoBaHUs KOHICHCH-
POBaHHOTO COCTOSTHHS,;
(U3NKO-XUMHUYECKHE
OCHOBBI B3aUMOJICHCTBUS
MEX]ly OCHOBHBIMHU Mare-
pHuaiaMH JIEKTPOHHOU
TEXHUKH

BBIOMpPATh MaTepHall C Orl-
TUMaJbHBIMU CBOMCTBAMHU
IJISL peaiu3aluy 3a1aq
AIIEKTPOHHUKH

HaBBIKAMH KOMILIEKCHOTO
oIXoAa K BEIOOPY ONTH-
MaJIbHBIX CBOWMCTB MONY-
MIPOBOJTHUKOBOTO MaTepHa-
JIa

Bunrwl 3anstuit

* lHTepaKkTUBHBIE MpPaK-
TUYECKUE 3aHATHUS,

* HTepaKTUBHBIEC JIEK-
Uy,

* Ilpaktuueckue 3ass-
THUS;

e Jleknun;

* CamocTrosTenbHas pa-
oora;

* JloaroroBka Kk 3K3ame-

HY,

* HTEepakTUBHBIE TTPaK-
TUYCCKHUC 3aHATUA,

* IlpakTuueckue 3aHs-
THS;

 JlaGopaTtopHble 3aHs-
TUS;

* CamocTosiTenbHas pa-
oora;

* [loaroroBka K sK3ame-

HY,

* HHTepakTUBHBIE MpPaK-
THUYCCKUC 3aHATHUA,

» JlaGopaTtopHbie 3aHs-
THUS,

* CamocTrosTenbHas pa-
0oTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KoutponsHas pabora;
* OTuer Mo UHAUBUIY-
aJbHOMY 3aJIaHUIO;

e DK3aMeH;

* Pacuernas pab6ora;

e Tecrt;

» KonrponsHas pabora;
* Otuet no naboparop-
HOI1 paborTe;

e OTyeT No UHJIUBUTY-
aIIbHOMY 3aJIaHUIO;

* DK3aMeH;

* Pacuernas pabora;

* Tect;

* Oruer o naboparop-
HOM pabore;

* OTueT 1Mo UHAUBHITY-
ATBPHOMY 3aJIaHUIO;

e DK3aMeH;

* PacuetHas pabora;

DopMyIUpoBKa MOKa3zaTeleld U KPUTEPUEB OLIEHUBAHUS TAaHHOW KOMIETEHLIUH MpUBEACHA B Ta-

omutie 4.
Tabnuma 4 — [Tokazarenu ¥ KpUTEPUH OIEHUBAHUS KOMIIETEHIIMN Ha dTarnax

Cocrasn 3HaTh VYMmeTh Bnanets
OmnuHO e oOyazaeT Quara3’oHoOM ®* HaBBIKAMU KOMILJIEKC-

(BBICOKHUIT YPOBEHbD)

* COBpPEMEHHBIE JIOCTH-
JKEHUS B 00J1aCTH (DPU3UKH
HOJTYIPOBOAHUKOB;

* OCHOBHBIE 3aKOHOMED-
HOCTU (POPMHUPOBAHUS
KOHJICHCUPOBAHHOTO CO-
CTOSIHUS;

* (pUBHKO-XUMHUYECKHE
OCHOBBI B3aUMOJIEUCTBUS
MEXy OCHOBHBIMHU MaTe-

MPaKTUYECKUX YMEHUI
JUTSL CpAaBHEHUS M BBIOOpA
MaTepHaJioB B COOTBET-
CTBHHU C 3aJaHHBIMU
CBOMCTBaMM;

HOTO MOX0/1a K BIOOPY
OIITUMAJILHBIX CBOKMCTB
MOJIYIIPOBOAHUKOBOTO
MaTepuaa;
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puanamu 3JI1E€KTPOHHOM
TEXHUKU,

Xoporto (6a30BbIi

¢ OCHOBHBIC THIIBI ITOJIY-

e 000CHOBaHHO BEIOH-

¢ HaBBIKAMH KOMIIJICKC-

CBOMCTBaX U Ha3HAYCHUU,

* J1aeT ONpeaeeHUs
OCHOBHBIX IMOHSITHI;

ypOBeHB) IPOBOAHUKOB, UX CBOII- parbk MaTepuail ¢ ONTH- HOTI'O IMoJaxoaa K BBI60py
CTBa U Ha3HAYCHUE; MaJIbHBIMH CBOMCTBAMH ONTHMAaIbHBIX CBOMCTB
* WMEET NpeJICTaBlIeHNe | AJI pealr3anuu 3a1a4 MOJIYIPOBOJHUKOBOTO
0 (blxlgnquKHX SIBJICHUAX DJICKTPOHUKHU U HAHO- Marepuasia,
U IIpoleccax B MOJYIpo- | DJICKTPOHUKH,
BOJIHHKAX;
VYIOBIETBOPUTEIIBH | * pMeeT IIpeACTaBJICHUE * peliaTh TUIOBBIC 337]a- | * TEPMHUHOJIOTHUEH B
0 (MOpOTroBBIN 00 OCHOBHBIX THIIAX IIO- 9H BBIOOpA MaTepuana c peIMETHON 00JacTH
YPOBEHD) JIYIIPOBOJHUKOB, UX 3aJIaHHBIMH CBOMCTBAaMU, | 3HAHHI;

2.2 Komnerennusa OIIK-2

OIIK-2: cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HHKAIOIIUX B
X0/Ie TPO(ECCHOHANBHON JIEITEILHOCTH, ITPUBJIEKATh Ul UX PEIICHUSI COOTBETCTBYIOMINI (PU3UKO-MATe -
MaTUYECKU anmapar.

Jns popMUpOBaHHS KOMIIETCHIIMH HEOOXOIMMO OCYILIECTBHUTH PSiJ ATANOB. DTaIbl (POPMUPOBAHUS
KOMIETEHIMH, TPUMEHSIEMBIE JJIs1 3TOrO BUIBI 3aHATUH U HCIIOIb3yeMbIe CPEICTBA OLICHWBAHHS HPE-

CTaBJICHbI B Ta0nuiie 5.
Tabmuma 5 — Dtansl GOpMUPOBAHUS KOMIIETCHIIMH U UCTIOIB3yEMbIE CPEICTBA OIICHUBAHUS

Cocras

3HaTh

Ymetn

Brangets

Copeprkanue 3Ta-
OB

OCHOBHBIE XapaKTEPUCTH-
KU MTOTYTIPOBOAHUKOBBIX
MaTepualoB U UX CBA3b CO
CTPYKTYPOI U COCTaBOM

UCIIOJIh30BaTh (PU3UKO-Ma-
TEMaTUYECKHIA armapar
ISl pacueTa MeKTpopu-
3MYECKUX U ONTHYECKUX
XapaKTepUCTUK MaTrepuasa

METOZaMH pacueTa dJIeK-
TpOoPHU3UUECKUX, TEILIO-
BBIX, ONITUYECKUX Tapa-
METPOB MOTYIPOBOAHHU-
KOBBIX MaTepHAaJIOB JJICK-
TPOHHOM TEXHUKHU

Bunrwl 3anstuit

* lHTepakTUBHBIE NTpaAK-
THYECKHUE 3aHATHS;

* HTEepaKTUBHBIEC JICK-
uu;

* [IpakTuueckue 3aHs-
THS,

e Jleknun;

* (CamocTrosTenbHas pa-
0oTa;

* TloaroroBka Kk 3K3ame-

HY,

* VHrepakTUBHBIE ITPAK-
TUYECKUE 3aHATHS;

* [lpakTuueckue 3aHs-
TS,

 JlaGopaTtopHble 3aHs-
TS,

* CamocTosiTenpHas pa-
oora;

* TloaroroBka K 3K3ame-

HY,

* HHurepakTuBHBIC NTpaK-
TUYECKUE 3aHATHS;
 JlaGopartopHble 3aHs-
TUS;

* CamocrosTenbHas pa-
oora;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KoutponbHas pabdora;
* OTYeT 1O MHIUBUIY-
ATHHOMY 3aJIaHUIO;

e DK3aMeH;

* PacuerHas pabora;

* Tecr;

* KoHntposnbHas pabora;
e Ortuer 1o 1aboparop-
HOU pabore;

e OTyeT No UHJIUBHUIY-
AJIbHOMY 33JIaHHIO;

* DK3aMeH;

* Pacuernas pabora;

* Tect;

* Oruer o maboparop-
HOM1 pabore;

* OTuer no UHIAUBUIY-
AIIBHOMY 3aJIaHUIO;

e DK3aMeH;

* Pacuernas pabora;

DopMyIUpOBKa MOKA3aTEIE U KPUTEPUEB OLICHUBAHMS JAHHOM KOMIICTCHIUU IPUBEICHA B Ta-
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onute 6.

Tabauma 6 — Ilokazarenu ¥ KpUTEPUH OIEHUBAHMS KOMIIETEHIIMY Ha dTanax

Cocrasn

3HaTh

VYMmeTh

Bnanets

Omnuno
(BBICOKHUI YPOBEHB)

* OCHOBHBIE 3JIEKTpOPHU-
3UYECKUe, ONTHYECKUE,
TETUIOBBIE XapaKTEPUCTH-
KU TIOJTYTTPOBOIHUKOBBIX
MaTepuaos;

* apryMEeHTUpPYET BHIOOp
METO/Ia PEIICHHS 3a/a4u;

* TIPUMEHATH HU3H-
KO-MaTeMaTU4eCKUui
anmapar Ajsl pacuera
ANEKTPOPUINUECKUX,
TEIUIOBBIX U ONTHYECKUX
XapaKTepUCTHUK TTOIYIIPO-
BOJHHKOBOT'O MaTepuaa;

* CcBOOOMHO BIAJCET pa3-
JIMYHBIMUA METOIaMH pac-
4eTa MEeKTpoduznye-
CKHX, TETUJIOBBIX, OTITHYE-
CKHX MapaMeTPOB IMOJTY-
HPOBOTHUKOBBIX MaTEePH-
aJIoB,

Xoporto (6a30BbIi

* OCHOBHBIE 3JIEKTpOPH-

¢ OOCHHBATh U pacCyU-

¢ INPUMCEHACT U3BECTHBIC

Cocras

* JIaeT OMPEICICHHS
OCHOBHBIX [1apaMETPOB;
* OCHOBHBIE METOJIBI Pe-
IICHUS THIIOBBIX 3a7a4;

YPOBEHB) 3UYECKHE, ONITHYECKHE, TBIBaTh OCHOBHBIC XapaK- | METObI PEIICHH 3a/1a4 B
TCIUIOBBIC XapaKTCPUCTU- | TCPUCTUKH IOTYIPOBOA- | HE3HAKOMBIX CUTYaIUAX,
KU MOJIyIIPOBOJHUKOBEIX | HHKOBBIX MaTEepHajoOB,
MaTepHajoB,
® COCTaBJIICT IUIaH pe-
LICHUS 331341,
VIIOBJICTBOPHUTENBH | ¢ OCHOBHBIC (DH3HYECKHE | * MOJIB30BATHCSI OCHOB- * crnocoOeH NPUMEHATh
0 (IOpPOroBbIi CBOWCTBA MOJYTIPOBOHU- | HBIMH (popMynaMu amst METOJbI pacu€Ta OCHOB-
YPOBEHb) KOBBIX MaTCpHAJIOB; OLICHUBAaHMS ANIEKTPOGHU- | HBIX APAMETPOB MOIY-

3UYECKUX MapaMeTpOB
MOJTYTIPOBOJHUKOB;

2.3 Komnerenuus ITK-2
[TK-2: crmocoOHOCThIO apryMEHTHPOBAHHO BBHIOMPATh W PEATM30BBIBATH HA MPAKTUKE d(PPEKTHB-
HYI0 METOIUKY SKCIIEPHMEHTAJIbHOTO HCCIICIOBAHHS IapaMeTPOB M XapaKTEPHCTHUK MPHUOOPOB, CXEM,
YCTPOWCTB M YCTAHOBOK AIEKTPOHUKH U HAHORJICKTPOHUKH PA3IMYHOTO (DYHKIIMOHATIHLHOTO Ha3HAUCHHUS.
Jns popMHUpOBaHHS KOMIIETCHIIUH HEOOXOAMMO OCYIIECTBUTH PSJ ATANOB. DTanbl (JOPMUPOBAHUS
KOMIETEHIMH, TIPUMEHSIEMBIE JJIs1 3TOrO BUIBI 3aHATUH U HCIIOIb3yeMbIe CPEICTBA OLICHWBAHHS MpPE-
CTaBJICHBI B Ta0IMIE 7.
Tabnuma 7 — Dtansl GopMUPOBaHUS KOMIIETEHIIMH U HCIIOIb3yEeMbIE CPEICTBA OLCHUBAHUS

3HaTh

Ymetn

HpOBOIIHI/IKOBLIX MaTCpI/I-
aJIoB,;

Braangers

Copeprkanue 3Ta-
OB

[apaMeTpsl MOTYIPOBOI-
HHKOBBIX MAaTepHAJIOB
OCOOCHHOCTH UX U3Mepe-
HUS

KOPPEKTHO BbIOMpaTh Me-
TOJ| UCCJIEI0BAHMS OT/EIIb-
HBIX IIapaMeTpPOB I10JTy-
IIPOBOAHUKOBBIX Marepua-
JIOB, UCIIOJIb3YEMBIX B
ANIEKTPOHHOM TEXHUKE

IIPAKTUYECKUMU HaBbIKa-
MU IUIAHUPOBAHHUS JKCIIE-
PUMEHTA U METOJUKOMN
OLICHKH pe3yJbTaTOB U3Me-
peHui

Bunrwl 3anstuit

* lHTepakTUBHBIE NTpaAK-
THYECKHUE 3aHATHSI;

* HTepaKTUBHBIEC JIEK-
uu;

* [IpakTuueckue 3aHs-
THS,

e Jlexnun;

* (CamocTrosATenbHas pa-
0oTa;

* TloaroroBka Kk 3K3ame-

HY,
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* VHTrepakTUBHBIE ITPAK-
TUYECKUE 3aHATHS;

* [lpakTuueckue 3aHs-
TS,

 JlaGopaTtopHble 3aHs-
TS,

* CamocTosiTenpHas pa-
oora;

* TloaroroBka K 3K3ame-

HY,

* HHurepakTuBHBIC ITpaK-
TUYECKUE 3aHATHS;
 JlabGopartopHsble 3aHs-
TUS;

* CamocrosTenbHas pa-
oora;
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Hcnone3yemble * KonrponwHas pabora; | * KonrponpHas pabora; | * Ortder mo nmaboparop-
CpPCIACTBA OLUCHUBA- | ¢ (TYeT O UHAUBUIY- * Ortuer no naboparop- HOii pabore;
HUA aIIbHOMY 33/I1aHHIO; HOW paboTe; * OTuer o UHAUBUIY-
* DK3aMeH; e OTyeT No UHIIUBHUITY- aJbHOMY 3a/IaHHIO;
* Pacuernas pabora; aJIbHOMY 3aJaHUIO; * DK3aMeH,;
» Tecr; ¢ DK3aMeH; * PacuerHas pabora;
* Pacuernas pabora;
* Tect;
DopMyIMPOBKa MOKA3aTEIe U KPUTEPUEB OLICHUBAHMS JAHHOM KOMIIETCHIMU NPUBEICHA B Ta-
omune 8.
Tabmuna 8 — [Tokazarenu u KpUTEpPUH OIICHUBAHUS KOMITETCHIIUU HA dTarax
Cocras 3HaTh YMmeTh Bnanets
OrryHO * ¢dusuueckue npuHIK- | * OO6magaeT qUana3zoHoOM

(BBICOKHI YPOBEHbD)

IIbl OCHOBHBIX JKCIIEpH-
MEHTAJIbHBIX METO/IOB
MCCJIEJIOBAHUS MTONYNPO-
BOJTHMKOBBIX MaTepHa-
JIOB, UCIIOJIb3YEMBIX B
(bu3uKe U TEXHOJIOTUU
MHUKpPO- ¥ HAHOAJIEKTPO-
HUKHY;

* OCHOBHBIE MTAPaAMETPHI
MOJYTIPOBOAHUKOBBIX Ma-
TEpUaoB;

* METOAbI UCCIIEAOBAHUS
apaMeTpoB MOJTYIPO-
BOJIHUKOBBIX MaTepua-
JIOB;

MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui CpaBHe-
HUS ¥ BIOOpA METO/IOB
WCCJIEJOBAHUS ITapaMeT-
POB U CBOWCTB MOJYTIPO-
BOJIHUKOBBIX MaTepHa-
JIOB;;

* OOBSICHUTH U UHTEP-
IIPETUPOBATH MOTYYEH-
HbIE SKCIIEPUMEHTAJIbHbIE
pE3yNbTaThI;

* yMEET NPOBOJUTH M3-
MEpPEHHUs TapaMeTPOB I10-
JIyTIIPOBO/IHHKOB;

* MpPaKTHYECKUMH HaBbI-
KaMHU TJTAHUPOBAHUS JKC-
NEpPUMEHTa U METOIUKOM
OLIEHKH pe3y/bTaToB U3-
MEpEHHUI;

Xoporo (6a30BbIit

* OCHOBHBIE ITapaMeTpPbI

* BBIOMpATh METOJIBI UC-

¢ MPaKTUYCCKUMHU HABBI-

BOJHHKOB,

MEpeHHUs TapaMeTpoOB IO-
JYyIPOBOJHUKOB;

3 TunoBbie KOHTPOJIbHBbIE 32/ IaHUS

YPOBEHb) Y CBOWCTBA IOJIYNPOBOA- | CJIEJOBAHMS OCHOBHBIX KaMH IUTaHUPOBAHUA U
HHUKOBBIX MaT€pUaIOB; mapaMmeTpoB MOJIYIPO- HPOBEICHUS DKCIICPU-
* (hu3WUeCKHC MPUHIM- | BOIHUKOBBIX MaTepHa- MEHTA; BJIaJAeeT OCHOB-
IIbI OCHOBHBIX ME€TOI0B JIOB, HBIMHN HpI/IeMaMI/I 06pa-
UCCJIEJIOBAHUS NTapaMeT- | * OOBSICHUTH U UHTEP- OOTKM ¥ IIPECTABJICHUS]
POB Y CBOMCTB IOIYNPO- | MPETUPOBATH MOIYYEH- DKCIIEpUMEHTAIbHBIX
BOJHHMKOBBIX MaTepHa- HBIC DKCIICPUMCHTAJIbHBIC | JaHHBIX;
JIOB; pE3yIbTarhl;
* METOAbI UCCIEAOBAHUSA | ® YMEEST IPOBOAUTH U3-
apaMeTpoB IOIYIPO- MEpPEHHS ITapaMeETPOB I10-
BOJHMKOBBLIX MaTepua- JIYIIPOBOJHHUKOB;
JIOB;
VIOBIETBOPUTENLH | * KMeer mpejcraBieHue | ® paboTarh CO CIPaBOY- | * HaBBIKAMH OIEHKH pe-
0 (IOPOroBHIN 0 METOJaX HUCCIIEOBAHMS | HOU JIMTEPATYpOU; 3yJbTaTOB U3MEPEHUN;
YPOBEHE) apameTpoB MOIYIPO- * yMeeT IPOBOIUTH U3- | * paboTaer ¢ 00opynoBa-

HUCM B CTAHAAPTHBIX CHU-
Tyallusiax;

Jlns peanuzanuy BbIIIENEPEUUCIEHHBIX 337a4 00y4eHHUS! MCIIOJIb3YIOTCS THIIOBbIE KOHTPOJIbHBIE
3aJaHMs WM UHBIE MaTepHalIbl, HEOOXOIUMBIE /ISl OLEHKM 3HAHWM, yMEHH, HaBBIKOB M (WJIM) OIBITA JIe-
ATEIbHOCTH, XapaKTEePU3YIOIUX ATanbl (GOPMHPOBAHMS KOMIIETEHIIMI B Mpoliecce OCBOEHMsI oOpa3oBa-
TENBHON IPOrPaMMBl, B CIIEIYIOIIEM COCTABE.
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3.1 Jk3amMeHaAlIOHHbIE BONPOCHI

— 1. YpoBenp ®epmu B MPUMECHBIX MOITYIIPOBOJHUKAX U €r0 3aBUCUMOCTb OT TEMIIEPATypHl. 2.
VYpoBenb @epmu B COOCTBEHHBIX MOMTYIPOBOJAHUKAX M €r0 3aBUCUMOCTh OT TemmepaTypsl. 3. Kuneruue-
ckoe ypaBHeHue bonbivana. ®@usnueckuid cmbica. 4. BiausiHue MexaHuU3Ma paccestHUs HOCUTENEH Ha
AJIEKTPOIIPOBOJHOCTh IMOJYIIPOBOJHUKOB. 5. JIOHOpHBIE M aKLENTOPHBIE MPUMECH B MOIYNPOBOJHUKAX.
[TonynpoBoguuku n u p tuna. 6. Juddysnonnsie ypasHenus. CooTHomenus DiHmTeina. 7. Tepmoanek-
TpUYECKHE SBJICHUS B MeTaUlaX M MoiynpoBogHuKax. 8. Dddexr 3eebeka. dusmueckas CyIIHOCTb.
[TpakTrueckoe npumeHenue. 9. [anpBanomaruutHbie siBneHUs. 10. Dddext Xona B OTYIPOBOTHUKAX U
metamax. Gusnueckas cyuHocts 3gdekra Xomna. 11. DpdexTsl cuabHOrO Mosst B MOIYIPOBOJHUKAX U
mnnektpukax. 12. [enepanus u pekoMOMHAIMS HEPAaBHOBECHBIX HOcUTeNel. 13. HepaBHOBecHBIE HOCH -
TEJM 3apsAzaa B nonynpoBoaHukax. 14. Yposuu Tamma. BinstHue moBepXHOCTHOIO NMOTEHIMAIA HA CTPYK-
Typy 30H. 15. IloBepxHOCTHBIN noreHuuan. [loBepxHocTHAs MPOBOAUMOCTE. 16. YciioBue BBIPOKICHMUS.
CniocoObl co3/1aHusi BBIPOXKIEHHOTO COCTOSIHUA B OJMYNMPOoBOAHUKAX. 17. CBsI3p MEXAY YPOBHEM JIETUPO-
BaHUS U TEIUIOMPOBOJAHOCTHIO MONYIPOBOTHUKOB. 18. OCHOBHBIC mapaMeTpsl Mmpoiecca PeKOMOWHAITUN
HepaBHOBECHbIX HocuTeneil. 19. Ilormomenne cera B noynpoBogHukax. [IpsiMele n HenpsiMble Hepexo-
nel. [IpaBuno otbopa. 20. OcHOBHBIEC MapaMeTphl MpoIecca paccestHusl Hocutenei 3apsaa. 21. 3akoHbl
pEeKOMOMHALIUY TP OOJIBIIOM U MajJOM YPOBHE MH)KEKIIMU HEPaBHOBECHBIX HOcUTeNeH. 22. CUIIbHOJET U -
POBaHHbIE NOJIYNPOBOAHUKH. 23. JIfoMHHECHEHIIMS B MONynpoBogHMKaX. 24. KomneHcanus npuMecu B
MOJTYNIPOBOAHMKAX. 25. YpaBHEHHE HENPEPHIBHOCTH. [ eHepanust 1 peKoMOUHaIUsl HEPaBHOBECHBIX HOCH-
Tenen. 26. OCHOBHbBIE MEXaHU3MBbI MTOMIOIIEHUS CBETA B MOJIYIPOBOJHUKAX. 27. DOTONPOBOAUMOCTS. 28.
Buemnnii potorddext. 29. AMOunonspras auddysus u npeiid HepaBHOBECHBIX HOocUTeNen 3apsaa. 30.
Henunelinble onTruyecKue SBJICHUS B KPUCTAILIAX.

3.2 Tembl 1a00paTOPHBIX PadoT
HccnenoBanne TepMOIIIEKTPUYECKUX SBJICHUN B MOIYTIPOBOIHUKAX
Uccnenosanue ¢ dekra [lenprhe B TOTYNIPOBOAHUKAX
HccnenoBanue (GOTOINEKTPHUUECKUX SIBJICHUN B MOIYIPOBOJAHUKAX
UccnenoBanne 3¢pdexra Xosmia B MOTyNIPOBOTHAKAX

3.3 Tembl KOHTPOJIBbHBIX padoT

1. Tema: IIpumecHbIe ONTYIPOBOJHUKU
KontponbHas padorta Ne 1 (mpumep 3amxanus):
1. Onpezenure cMemeHne ypoBHs Ep OTHOCHTENBHO Cepe/iMHbI 3alPELICHHOM 30HbI IS Tep-
MaHusl P KOMHATHOM TeMrieparype juist m*  =1,1m; m*p=0,56m. Haiimnre KOHIIEHTPALMIO IEKTPO-

HOB B 30HE NpoBoaAuMOCTU repmanus npu 300 K.
2. Onpenenute TeMIepaTypy, COOTBETCTBYIOLIYI0 MAaKCUMyMY IOJIOXKEHUsI ypoBHS PepMu B
KpEeMHUH, ecliu KoHIeHTpanus (ochopa paBHa 1055em. Ormpenenure MakCUMYM TOJIOKEHUSI YPOBHS
depmu.
3. Haiitn nonoxenue yposHsit @epMi OTHOCUTENIBHO IMOTOJIKA BAJCHTHOW 30HBI, eci N =5

1016 cm3 mpu 400K, ecim AEg=0,67 sB, m*p20,3m0 Y BCE aKIENTOPbl NOHU3UPOBAHBI.

2. Tema: Kunetudeckue siBJICHHS B MOJTYNPOBOJHUKAX
KonTponbsnas padora Ne 2 (mpumep 3aganus):

1. Umeetcst repmaHuil JIETHPOBAHHBIA MEJBIO (AEH=0,26 5B) u koHueHTpanuei 10'6cm3,

HalaUTe BpeMs )KM3HU HEPAaBHOBECHBIX HOCUTENEH 3apsaaa (sl ypOBHS HHKEKIUU An =1014CM'3),
€Ciu T, B repMaHnu codcTBeHHoM npoogumocty npu 300K pasro 150 Mkce, a kooduimenTs! pe-
KOMOMHAITUH [T JTIETUPOBAHHOTO U HE JIESTHPOBAHHOTO MOJIYTIPOBOIHUKA OIMHAKOBBI.

2. B KOHKpETHOM 3KCIIEPUMEHTE 110 HUKIOTPOHHOMY pe3oHancy B=0,1 B6/M2, a MaKCHMATh-

Hoe moromenne obuapyxkeno npu v=1,4 101%!. Haiizure s¢dextupryio mioTHOCTS cOCTOMHMIT
B 30HE NPOBOJAMMOCTH.
3. Omnpenenute KO3QQUIUEHT MOMIOMIEHUS] CBETa B METAJUIMYECKOM CIUIABE TEIJIOIPOBOJ-
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HOCTb KoToporo paBHa 200 Br/mK.
4. Beruncauth kodpdunment amOumnonspHor auddysun D mins coOCTBEHHOTO TepMaHwus,

€CIIM MO/BIXKHOCTD 1 - = 3800 CMZ/(B/C), a oTHOWICHHE W /[ ,=2.

3.4 Tembl HHAMBUAYAJIbHBIX 32/IaHUI
1. CoOcTBeHHBIE ¥ MPUMECHBIE TTOTYITPOBOIHUKH
2. HepaBHOBecHbIE HOCUTENH 3apsiaa
[Ipumep 3ananus:

JlaHo: miactuHa Kpemnusi ¢ KOHUCHTpauuei npumecu gocgop (P) (N ;= 1016 CM'3) u
6op (B) (N, = 10" em™).

Paccuurars:

1. TemneparypHyt0 3aBHCHMOCTh YIEJIBbHOTO COTPOTUBJICHUS B JHMara3oHe temmeparyp ot 0
1o 500 K;

2. TemneparypHyto 3aBUCUMOCTb YpOBHs @epmu B quamnazone ot 0 qo 100 K;

3. TemmeparypHy0 3aBUCUMOCTH Kod(duimenTa Xomia B auanazone ot 0 go 150 K;

4. TemniepatypHyto 3aBHCUMOCTh auddeperimansaoin Tepmo-1C ot 0 go 250 K.

3.5 TecToBbI€ 3a1aHNA
[Tpumep TecTOBOTO 3aAaHUA:
1. K kaxoit 30He npubnmxaercs ypoeHb @epMu B COOCTBEHHOM MOJIYIPOBOAHUKE P MOBBIIIIE-
HUM TEMIIepaTyphl:
a)K 30H€ MMPOBOJIUMOCTH; 0)K 30HE BaJICHTHOCTH;
B)K 30HE, I1ie 3(p(PpeKTuBHAS MIIOTHOCTh COCTOSHUM HUXKE;
T') K 30HE, T71e 3P PEeKTUBHAS TNIOTHOCTH COCTOSIHUH BBIIE; 1) K CEPEANHE 3apeIIeHHON 30HBI.

2. Kakoii hopmymnoii onpenensieTcst cOOCTBEHHAst KOHIIGHTPALUSI HOCUTENIEH B COOCTBEHHOM IIOJTY -
MPOBOAHUKE?
a) n=N_exp[(E, -Ep)/KT]; 6)n=N_N_ exp[(E —Ep)/kT];

B) n,= V(N N exp[-AEg/2kT]; r)n= \/NC exp[-AEg/kT].

3. Uto takoe ypoBHH Tamma:

a)JI0KATM30BAHHBIE COCTOSIHUSI B 3aIPEIICHHON 30HE, BO3HUKAIOIINE TP OOphIBE IEPUOAUIHOCTH
KPUCTATINYECKOTO NMOTEHIINANIA;

0) JIOKaJTM30BaHHBIE COCTOSHUS B 3allPEIICHHON 30HE, BO3HUKAIOIIUE P aACcopOIUK Ha TTOBEPX-
HOCTH 3apsKCHHBIX YaCTHII;

B) JIOKAJM30BAHHBIE COCTOSIHHSI B 3aIPEIICHHON 30HE, BOSHUKAIOIINE B pe3y/IbTaTe U3ruda sHepre-
TUYECKUX 30H;

I') JJOKQJIN30BaHHBIE TIOBEPXHOCTU KPUCTAJLIA MOJIEKYJIBL.

4. I'ne pacnionoxeH ypoBeHb depmu B BBIPOXKIEHHOM IOJIYIPOBOJHUKE P-THIIA.
a) B BaJICHTHOM 30HE; 0) mocpearHe 3anpeieHHON 30HbI;

B) B 30HE MTPOBOAUMOCTH; 1) Ha 5 KT BbIIIE THA 30HBI MPOBOJIUMOCTH.;

T') COBIAJAET C aKIECNTOPHBIM YPOBHEM.

4 MeTtoan4yecKkue MaTepHaJIbl
Jns obecniedenust mporiecca OOy4eHHUsST M PEIIeHHs 3a/1a4 0O0yYeHHs MUCIIONIB3YIOTCS CIIEAYIOIIHE
MaTepHuabl:
— METOJMUYECKUE MaTepuallbl, ONPEENIAIONe MPOLeTyphl OLICHUBAHNUS 3HAHUH, YMEHHMA, HaBbI-
KOB U (WJIM) ONBITA JIEATEIbHOCTH, XapaKTEPHU3YIOLIUX 3Tarbl ((OPMUPOBAHUS KOMIETCHIIUN, COTJIACHO II.
12 paGoueii mporpaMmel.

4.1. OcHoBHas JUTepaTypa
1. ®wusuka KOHICHCUPOBAHHOIO COCTOSIHUA: ydeOHoe nocobue juist By3oB / FO.A. baiikos, B.M.
Ky3uenos. — M.: BUHOM. Jlaboparopus 3nanuii, 2011. — 294 c. (manuuue B Oubnuoreke TYCVYP - 45
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9K3.)

4.2. lonoTHUTEIbLHAS JTATEPATypa

1. CwmupnoB C.B. ®usuka tBepmoro tena: yaebnoe mocooue. — Tomck, TI'Y, 2003. — 276 c. (Ha-
nuune B onbnuoreke TYCVYP - 24 5k3.)

2. ®usuka tBepuoro tena. Ilon penakumein Bepemarnna M.K. — M.: Beicmas mikona, 2001. —
238 c. (manuune B 6ubmamorexke TYCVYP - 14 3k3.)

3. IIporacoB 10.C., UyBames C.H. TBepnorensHas snexkrponuka. — Mza. MI'TY um. baymana,
2003. — 189 c. (nanuume B 6ubmuoreke TYCVYP - 2 5k3.)

4. TyproB B.A., Ocaynenko P.H. ®u3uka tBepaoro tena s UHKEHEPOB: ydeOHOe rocolue /
pen.: JILA. Anemuna. — M.: Texnocdepa, 2007. — 518 c. (Hanuuue B Oudnuoreke TYCVYP - 1 5k3.)

5. Ilasnos I1.B. ®usuka tBepaoro Tena: YueOnuk st By30B / I1.B. TlaBnos, A.®. XoxioB. — 3-¢
u31., crepeotunl. — M.: Beicias mkona, 2000. — 496 c. (manuune B 6ubnnorexke TYCVYP - 60 3k3.)

4.3. Y4eOHO-MeTOAMUYECKOE TOCOOHE U NPOrPaMMHOe olecrieyeHue
1. CwmupuoB C.B., 3apukoBckas H.B. ®usznka KOHAEHCUPOBAHHOTO COCTOAHMS. DU3MKa MOJTY-
MPOBOJAHUKOB: YUeOHO-METOANYECKOE MOCOOHE MO ayAUTOPHBIM MPAKTUYECKUM 3aHATHSIM M CaAMOCTOS-
TeNbHON padoTte mo aucuuruinHaM «Du3uka KOHJEHCUPOBAHHOTO COCTOSHUS» U «Du3nka moiayrnpoBoj-
HUKOB» JUI CTYyAEHTOB HanpasiaeHU noarotoBku 210100 «DnexTpoHukKa u HaHO3JIEKTpOHUKa» U 222900
«HaHnoTtexHoNmOrus: 1 MUKpOCHCTEMHas TeXHUKa». — ToMck: TOMCKUil TOCy1apCTBEeHHbBIN YHUBEPCUTET CU-
CTEM yIpaBileHHs U  paguouiekrponuku, 2011. — 35 c¢. [DOnekrponHsli pecypc]. -
http://miel.tusur.ru/index.php?option=com_content&view=article&id=239
2. CwmupnoB C.B. ®usuka tBepaoro tena: JlaboparopHblii IPaKTUKYM Uil CTYJCHTOB CIIEUAIb-
Hocteit 210104 «MuKpO3JIEKTpOHHKA U TBEpAOTENbHAsA eKTpoHuKka» U 200600 «DPOoTOHMKA U ONTOMH -
dopmarukay. — Tomck: TYCYP, 2007. — 35 ¢ (manmuuue B 6ubmuoreke TYCVYP - 50 3k3.)

4.4. ba3bl JaHHBIX, TH(POPMALMOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI

1. OOpa3zoBarenbHbIi TIOpTa B CBOOOJHOM AocTyme: «Du3uka, XuMusi, MaTeMaTuka CTyIeHTaM
u mkonbHUKaM. O6pa3oBarenbHblil mpoekT A.H. Baprunay — Pexum nocryna: http://www.ph4s.ru/

2. «EnuHOE OKHO J0CTyIa K 00pa3oBaTelbHBIM pecypcam» [INEeKTPOHHBIN pecypc]|: uHbopma-
[IMOHHAA cucTema. — Pesxxum pocrtyma: http://window.edu.ru/

3. «eLIBRARY.RU» [OnexTpoHHBIN pecypc]: HaydHas dJeKTpoHHas oubnroreka. — Pexum mo-
ctyna: http://elibrary.ru

4. «Hayuyno-o0pazoBarensHbiii nopran TYCYP» [OnektponHslii pecypc]: HaydHO-00pa3oBa-
TEJIbHBINA OpTaj yHUBepcuTeTa. — Pexxum nocrtymna: http://edu.tusur.ru/
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