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I1. E. Tposin
«_» 20 r

PABOYAS I[TPOI' PAMMA YUYEBHOM JUCHUATIIAHBI
MuKpoBoJIHOBasi, KBAHTOBAas! U ONITHYECKAs JJIEKTPOHUKA

VYpoBenb 00pa3oBaHus: BbicIIee 00pa3oBaHue - HakajaBpuar

Hampasnenue noarorosku (cnernuanbHOCTh): 11.03.04 DiieKTPOHMKA M HAHOIEKTPOHHKA
Hamnpasnennocts (npoduins): [IpoMbIlLIeHHAS 3J1eKTPOHHKA

dopma 00yueHus: 3a04Has

@axynpreT: 3uB®, 3a04Hbli 1 BeyepHUil (paKkyabTeT

Kadenpa: IIp3, Kadeapa npoMbILIeHHOH 3JIeKTPOHUKH

Kypc: 3,4

Cemectp: 6, 7

VYuebnblii man Habopa 2015, 2016 rogos

Pacnipenenenne pabouero BpeMeHU

No Bunbr yueOHO e TeIbHOCTH 6 cemecTp 7 cemecTp Bcero Ennanne:
1 Jlexnun 6 4 10 JacoB
2  Ilpaktuyeckue 3aHATHS 2 2 4 4acoB
3 JlaboparopHbie pabOTHI 8 8 9acoB
4 | Bcero ayqUTOpPHBIX 3aHATUN 8 14 22 4acoB
5 U3 Hux B MHTEpakTUBHOU (hopme 2 3 5) 4acoB
6 CamocrosrenbHas pabora 64 85 149 4acoB
7 Bcero (0e3 5x3ameHa) 72 99 171 9acoB
8 |TloaroroBka H caaua dK3aMeHa 9 9 JacoB
9  OOmas TpyI0eMKOCTh 12 108 180 JacoB

2.0 3.0 5.0 3.E

KontponwsHbie paboThl: 7 cemecTp - 2
DK3aMeH: 7 ceMecTp

Tomck 2017
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JINCT COTJIACOBAHUIA

PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDexepanbHoro locygapcTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
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Ol [Mannapos C. M.

Pabouas nporpamma corsiacoBana ¢ paKyabTeToM, Mpo(UIMPYIOLIeH U BRITyCKatoe kadeapamu
HAaIpaBJICHUS MMOJATOTOBKH (CHEIUAIBHOCTH).

Hexan 3uB® Ocurnos U. B.

3aBeqyromInid BEITyCKAOIIEeH Kag.

[Ipd Muxansuenxo C. I
DKCHEPTHI:

npodeccop kapeapa D11 Opmuxos JI. H.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[{enp MUCHUIUIMHBI COCTOUT B (DOPMHUPOBAHUHU Y CTYICHTOB MPEJACTABICHUN O (PyHIaMEHTaIbHbIX
OCHOBAaX MHUKpPOBOJHOBOM, KBAaHTOBOW M OINTHYECKOM JJIEKTPOHUKHU, KOTOpAsl SIBISIETCA Ba)KHBIM
KOMIIOHEHTOM MpOo(eCCHOHATLHOrO OJ0Ka MOATOTOBKHM OakajlaBpOB MO HAIPABICHHIO «DJIEKTPOHUKA U
HAaHO3JIEKTPOHHUKA»

1.2. 3agaum IMCHUIIITHHBI

—  U3y4EHHUE U OCBOCHHUE CTYIEHTAaMHU COBPEMEHHBIX ITOIXOI0B U METOAOB, UCIOJIB3YEMBIX UL
aHaJIM3a U ONMCAHMS SABJICHUN MUKPOBOJIIHOBOM, KBAHTOBOW U ONITHYECKOW IEKTPOHUKH;

—  #3ydeHue 0a30BBIX MPUHIUIIOB MUKPOBOJIHOBOM, KBAHTOBOW M ONTHUYECKOMN 3JIEKTPOHUKH;

— H3y4YECHUE SBICHUM, UCIOJB3YEMBIX JUIS aHAIU3a M pacdyera dJICKTPOMATrHUTHBIX IIOJIEH B
MHUKPOBOJTHOBBIX HAIPABJSIOMIMX M KOJNEOAaTeNbHBIX CHCTEMax, IMPOEKTUPOBAHUS MHKPOBOJIHOBBIX
YCTPOMCTB;

— H3y4YEHUE OCHOBHBIX IIPUHUUIIOB IIOCTPOCHMS M peaau3alvy YCTPOMCTB KBAaHTOBOM M
ONTUYECKOW DIEKTPOHUKH, PAaCCMOTPEHHE IPUMEPOB KOHKPETHBIX YCTPOMCTB, TEXHOJIOTHYECKUX
IIOAXOA0B K UX M3TOTOBJICHUIO U UCIIOIb30BAHUIO B TEXHOJIOIMYECKUX IIPHIIOKEHHUSIX.

2. Mecto nucuuniiuHbl B cTpykrype OIIOII

Jucuunnrza «MHUKpOBOJIHOBAs, KBAaHTOBAsl U onTudeckas sekTpoHuka» (b1.5.13.3) otHocuTcs k
omoky 1 (6a3oBas 4acTh).

[TpeamecTBylOIMMU  JUCUUIVIMHAMY,  (OPMUPYIOLIMMHM  HadajbHbIE 3HAHMS, SBISIIOTCA
clenylomme IUCHUILIMHBL:  Maremarnka, Marepuanbl 3JIEKTPOHHOM TEXHUKH, [BepaoTenbHas
2JIEKTpOHMKA, PU3HKa.

ITocnenyromuMy TUCHUIIIMHAMH SBJISIFOTCS: .

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHus: AUCIUTIIMHBI HAIPABJICH Ha (POPMUPOBAHUE CICAYIONUX KOMITCTCHITUH:

— TIK-1 cmocoOGHOCTBIO CTPOUTH TMpoCTeHImHMe (GU3MYECKHEe W MaTeMaTHYeCKHe MOJCIH
npuOOpoB, CXeM, YCTPOMCTB M YCTAaHOBOK DJEKTPOHUKHM M  HAHOAIEKTPOHHKH  Pa3IMYHOTO
(YHKIIMOHATBHOTO HA3HAYCHHS, a TaKKe WCIOIh30BaTh CTAHAAPTHBIE IPOTPAMMHEIC CPEICTBA HX
KOMITBIOTEPHOTO MOJICIMPOBAHUS;

— IIK-2 cnocoGHOCTBIO apryMEHTHPOBAaHHO BBIOMpAaTh M pEaAM30BbIBaTh Ha IPAKTUKE
3(h(HEKTUBHYIO METOUKY SKCIEPUMEHTAIBLHOTO UCCIIEIOBAHUS MAPAMETPOB M XapaKTEPUCTUK MPUOOPOB,
CXeM, YCTPOMCTB M YCTAaHOBOK OJEKTPOHUKHA M HAHODIEKTPOHUKH PA3NUYHOTO (YHKIIMOHATHHOTO
Ha3HAYCHUS;

— IIK-5 roToBHOCTBIO BBIMOJHATH PacyeT U MPOECKTHUPOBAHHE ANEKTPOHHBIX MPUOOPOB, CXEM U
YCTPOMCTB Pa3ivuHOrO (PYHKIIMOHANHFHOTO HA3HAUYEHHUS B COOTBETCTBHM C TEXHUYECKUM 3aJaHHEM C
WCIOJb30BAaHUEM CPEJICTB aBTOMATU3aLMKU TPOCKTUPOBAHMUS;

B pesynprare uzydeHus JMCUUILIMHBI CTYAEHT JOJKEH:

—  3HATh TPHUHIUIBI WCIIONBb30BaHUsl Gu3ndecKux 3(PPEeKToB B BakyyMme, Iia3Me U B TBEPAOM
TeJe B MpuOOpax U yCTPOUCTBAX MUKPOBOJTHOBOM, KBAHTOBOM M ONTUYECKOM AIIEKTPOHUKH; 0COOEHHOCTH
KOHCTPYKIIMH, TapaMeTpbl, XapaKTePUCTHKU U METOAbl MOJEIHPOBAHHS MPUOOPOB MHKPOBOIHOBOM,
KBAaHTOBOW M ONTHUYECKON 3JIEKTPOHUKH; OCHOBHBIE JINHEHHBIE U HEJIMHEHHBIE SIBJIEHUSI MUKPOBOJIIHOBOW,
KBAaHTOBOM M OINTHUYECKOH OSIEKTPOHMKH M METOAbl WX OIHWCaHUS; MPUHIMIBI (YHKIIMOHUPOBAHUS
MHUKPOBOJTHOBBIX, KBAHTOBBIX U OMTOAJIEKTPOHHBIX TPUOOPOB U CUCTEM.

— yMeThb aHaJIM3UpOBaTh HMH(OPMALKUIO O HOBBIX THIAX MHUKPOBOJIHOBBIX, KBAHTOBBIX U
ONTORNIEKTPOHHBIX TPUOOPOB; TPUMEHSATH MaTeMarTHYecKhe MeETOAbl, (U3MUYECKHE 3aKOHBI U
BBIYMCIIUTEIIBHYIO TEXHUKY U1l PEIICHUS MPAKTUYECKUX 3a]ad; TPUMEHSITh METOIbl MOJCIUPOBAHUS U
MPOEKTUPOBAHUS TPUOOPOB M YCTPOWCTB MHKPOBOJIHOBOM, KBAaHTOBOW W ONTHYECKOW JIEKTPOHUKH;
MIPOBOJUTH U3MEPEHUs, 00padaThIBaTh 1 MPEACTABIATH PE3YJIbTaTHI.

— BJAaJeTh METOJAMHU DKCIIEPUMEHTAIIBHBIX HCCIECIOBAHUM NapaMETPOB M XapaKTEPUCTUK
MaTepuaioB, MPUOOPOB U YCTPOWCTB MHUKPOBOJIHOBOH, KBAaHTOBOM W ONTHYECKOW JIEKTPOHHKH;
COBPEMEHHBIMH  TPOTPAMMHBIMU  CPEACTBAMH  MOJICTTUPOBAHUS W TPOCKTHPOBAHUS MPUOOPOB
MHKPOBOJIHOBOM, KBAaHTOBOM W ONTHYECKOM DJJIEKTPOHUKH; METOAMKOM pacuera OCHOBHBIX Y3JI0B
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puOOPOB MUKPOBOJIHOBOM, KBAHTOBOW M ONTHUYECKOM 3JIEKTPOHUKH

4. O0beM TMCHUILIMHBI U BUAbI Y4eOHOH padoThI
OO0masi TpyAOeMKOCTh IUCHUIUTHHBI cOocTaBisieT 5.0 3aueTHBIX EIUHUIBI M TPEICTaBICHA B
Tabmuie 4.1.
Tabmuna 4.1 — TpymoeMKOCTb TUCITUTUTAHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos CemecTtpsl
6 cemecTp 7 cemecTp

AynuTopHbI€ 3aHATHS (BCETO) 22 8 14
Jlexuun 10 6 4
[IpakTrueckue 3aHATHS 4 2 2
JlaGopatopHbie pabOTHI 8
W3 Hux B UHTEPAKTUBHOM (hopme 5 2 3
CamocrosTenpHas pabota (Bcero) 149 64 85
OdopmiieHre 0TYETOB 110 Ta0OPATOPHBIM 8 8
paboram
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 7 5 2
CamMocTosTenbHOE U3yueHue TeM (BOIPOCOB) 106 57 49
TEOPETUYECKON YacTH Kypca
[TonroToBka K MpakTUYECKUM 3aHATHUSM, 4 2 2
CEeMHHapaM
BoinonHenue KOHTPOIbHBIX paboT 24 24
Bcero (6e3 ax3amena) 171 72 99
[ToaroroBka u craya sK3aMeHa 9 9
OO61mas TpyI0eMKOCTh 4 180 72 108
3aderHbie EquHuIs: 5.0 2.0 3.0

5. ConepxaHue TMCUMILIUHBI

5.1. Pa3neanl AMCHUILIMHBI 1 BUABI 3aHATHH
Paznenbl AUCHUIUINHBI ¥ BUIBI 3aHATHI IPUBEACHHI B Tabnuie 5.1.
Tabmuma 5.1 — Pasmensl IUCIHUIIIINHEL U BUABI 3aHATHA
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6 cemecTp
1 HanpaBieHHBIE 2JIEKTPOMAarHUTHBIE 1 1 0 12 14 TIK-1, [IK-5
BOJTHBI
2 MUKpOBOJIHOBBIE HAIPaBJISIOIINAE 1 0 0 15 16 IIK-1
CHCTEMBI
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3 MUKpPOBOJTHOBBIE KOJIEOATCIIbHBIC 1 0 0 11 12 TIK-1
CHCTEMBI
4 OnucaHue KBaHTOBBIX aHCaMOJIeH 1 1 0 14 16 IIK-1, IIK-5
5 O6mue BOmpOCH TOCTPOSHUS JIa3epOB 2 0 0 12 14 | 1IK-1
Hroro 3a cemectp 6 2 0 64 72
7 cemecTp
6 MeTo/1bl aHAJIM3a MUKPOBOJIHOBBIX 2 1 0 28 31 IIK-1,TIK-5
yCTpOMCTB. MUKpPOBOITHOBBIE YCTPOMCTBA
7 DneMeHTBI ONTOAIEKTPOHUKHU 2 1 4 41 48 | TIK-1, I1K-2,
[1K-5
8 [IpssMOyTrOIbHBIE METAININYECKUE 0 0 4 16 20  TIIK-1, TIK-2,
BOJIHOBOJIBI [1K-5
Hroro 3a cemectp 4 2 8 85 99
Htoro 10 4 8 149 171
5.2. Conep:xkanue pa3aejioB IMCHUIJIMHBI (110 JEKIUSIM)
ConeprkaHue pa3iesaoB TUCIUILIKH (TI0 JIEKIUSIM) MPUBEICHO B Tadnuie 5.2.
Tabnuma 5.2 - Conepkanue pasaeiaoB TUCHUILIAH (IO JIEKITUSM)
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6 cemecTp
1 HampaBneHHbIe dneKTpoMarHuTHbIE  [[1OCKHe 3eKTpOMarHuTHEIE BOJIHBI B 1 [K-1
BOJTHBI HEOTpaHMYEHHBIX, HETIONIOIIAIOINX,
MOTJIOIIAOIIUX, AaHU30TPOIHBIX Cpeiax U
Ha TpaHuIie pasaena cpea. Oomue
CBOMCTBA HANIPABIECHHBIX
AIIEKTPOMArHUTHBIX BOJIH. THITHI BOJIH:
snektpudeckue (E — BOHbBI), MAarHUTHBIE
(H — Bonnsl), T - BONHBL.
Hroro 1
2 MukpoBonHOBbIe HanpaBisitonie  OCHOBHBIE TUIIBI HAMIPABIISIOMIUX CHCTEM. 1 [K-1
CHCTEMBI Pemrenue BOTHOBOTO ypaBHEHHUS IS
BoJIH TUna H- u E- B ipsimoyrosibHOM
BOJIHOBOJIE. [IlnarpaMma KpUTHUYECKUX
JUTMH BOJIH.
Hroro 1
3 MukpoBOIHOBBIE KosteOarenbhble  [TpuHnun neiictBus 00beMHBIX 1 [K-1
CUCTEMBI pe3onaropoB. OO01Ie CBONCTBA U
napaMeTpsl CBOOOIHBIX KoJieOaHui B
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pe3oHaropax. Y4eT norepb. Jpyrue Tumbl
TMOJIBIX PE30HATOPOB.

Hroro 1

4 Onucanue KBaHTOBBIX aHcambieir  [IpuHuummne! ycunenus csera.Onucanue 1 [IK-1
KBaHTOBBIX aHCaMOJIell B COCTOSHUU
TEIUIOBOIO PaBHOBECHSI.

Utoro 1
5 OO0uue BOmpoChl MOCTPOCHUS DyieMeHTapHas TEOpHUs pe30HATOPOB. 2 [TK-1
Ja3epoB Cenexnus moa. Pacxogumocts myyka

KorepeHTHOCTB, OTHOPOHOE U
HEOJHOpOJHOE yinpeHre CreKTpaabHOU
nuHuM. TBepaoTEeNbHBIN Ja3ep. Pesxxumbl
paboTsl. ['a30BbIif Ta3ep.
[TonynpoBOIHUKOBBI J1a3ep.

Hroro 2
Hroro 3a cemectp 6
7 cemecTp
6 MeTonb! aHanmu3a MUKpOBOIHOBBIX  [locTaHOBKA 33a7a4M U OCHOBHBIE 3TAIIbI 2 [K-1
YCTpOHCTB. MUKPOBOJIHOBBIE ee pemeHns. Marpu4HbIi aHaIu3
yCTpOWCTBa MHUKPOBOJIHOBBIX MHOTOIIOJIFOCHUKOB.

BonHOBBIE MaTpUIBl pacCesHHUS.
CornacoBaHHbIE HArpy3KH, aTTEHIOATOPBI.
MUKpPOBOITHOBBIE (DUITBTPHI.
Hanpasnennsie orserBuTeny. [IpuHummns
JIEHCTBHSI, KOHCTPYKIIHH,
XapaKTEPUCTUKH, METObl aHAJIN3A,

MIPOEKTUPOBAHUE.
Hroro 2
7 DneMeHTbl ONTOAIEKTPOHUKHU [TomynpoBOAHUKOBEIE (POTOTPUEMHHUKH. 2 TIK-1

[TnarapHbIC ONTHYECKHE BOJTHOBO/IHI.
Knaccudukarus onTuyeckux

BOJIHOBO/IOB. D¢ (heKTHUBHAS TOJIIHNHA
BOJIHOBOAA. [1010CKOBBIE BOTHOBO/IBI

HUrtoro

Hroro 3a cemectp 4
Hroro 10

5.3. Pazaesbl AMCUMILIMHBI M MEKIMCUMILIMHAPHBIE CBSI3H € 00ecneYnBA MU (MPeabIAyHMH)
U o0ecreynBaeMbIMU (MOCJAETYIONIUMH) JUCHUNJIMHAMUA
Paznenbl TUCHUIUIIMHBL 1 MEXIUCIUTUTMHAPHBIC CBS3U C 00ECTICYHBAIOIIMMHU (TPEABIAYIINMH) U
o0ecrieynBaeMbIMU (TIOCJIETYIONTUMU ) TUCITUTUIMHAMHE TPECTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 - Pa3nens! AUCHUTUIHHBI M MEKIUCITUILIMHAPHBIE CBSI3U

Ne paznenoB qaHHOW MUCIMIUIAHEL, 1711 KOTOPBIX HEOOXOTUMO
HanMeHOBaHKe TUCIMILINH M3yueHHe 00eCTIeUnBaIONIUX U 00eCIIeYBAEMbIX JUCIIUILTHH

1 2 3 4 5 & 1 8

[IpenmecTByronme JUCIUIIITMHBI

1 Maremaruka + + + ‘ + + + ‘ + +
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2 Marepuaibl 3JE€KTPOHHOM + +
TEXHUKH

3 TeepaoTtenbHas ANEKTPOHUKA + +

4 dusuka + + + + + + +

5.4. CooTrBeTcTBHE KOMIIETEeHIIU, GOPMUPYEMBIX PH U3yYeHUM TUCHHUILUIUHBI, U BUA0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPHU H3YyYECHUH AUCLUMILIMHBI, W BHJIOB 3aHITHUN

IIpeJICTaBIeHO B Tabauie 5.4

Tabnuna 5.4 — CooTBEeTCTBHE KOMIETEHIMA W BHUIOB 3aHATHH, (HOPMHPYEMBIX NIPH H3YyYCHUU
JTUCIUTLTAHBI
Bune! zagsatuii
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= w 2 3
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5 =t = = i DOpMBI KOHTPOJIA
= =) &5 g 5
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S = g & =
2 = s S
E Q. =
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= = 5
O
IK-1 + + + Ox3ameH, [IpoBepka
KOHTPOJIBHBIX pabot, OTuer
o maboparopHoii padoTe,
Onpoc Ha 3aHATUSX,
Pedepar
[1K-2 + + Otuer o maboparopHoii
pabote
[IK-5 + + + Ox3ameH, [IpoBepka
KOHTPOJBHBIX pabot, OTuer
1o JiaboparopHoi padoTe,
Ornpoc Ha 3aHATUSIX

6. UuTepakTUBHBbIE MeTOABI M (POPMBbI OPrAaHU3ALMHU 00yUEHUS
TexHONMOoruMm MHTEPAaKTUBHOIO OOy4YeHHs MpH pa3HbIX (opMax 3aHATUN B Yacax IMPHUBEIEHbHI B

tabmuie 6.1
Tabnuua 6.1 — TexHOIOTrMM UHTEPAKTUBHOTO 00YUYEHHMSI IPU Pa3HbIX (pOpMax 3aHATHUI B yacax
Hurepakr
UBHbIE
WHTepakTuBHbBIE
Meronbt WHuTepakTHBHBIE JeKIMM = Jaboparo Bcero
MPaKTUYECKHUE 3aHATHUS
pHBIE
3aHATHS
6 cemectp
[IpesenTanuu c 1 1
MCIIOJIb30BaHUEM
CJaiIOB ¢ 00CYXICHUEM
Mo3srosoi mTypM 1
Hroro 3a cemectp: 1 1 0
7 ceMmecTp
Mo3sroBoi mTypm 1 1
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[IpesenTtamnuu ¢ 1 1
HNCIIOJIB30BAHUCM
CJaIOB ¢ 00CYKICHHEM

Pabora B KOMaH/Ie 1
Hroro 3a cemectp: 1 1 1
Uroro 2 2 1

7. JIaGopaTtopHbie padoThI
HaunmenoBanue naboparopHbIX padoT npuBeneHo B Tabmuue 7.1.
Tabnuna 7. 1 — HammeHoBaHue 1a00paTOpHBIX padboT

z
A
=
]
: A
= S
Q =
S
> a
= Qo
HasBanust pasnenon HanmeHoBaHue 1a60paTopHbIX padoT Q 2
S8 S
& 2
- >
0]
=
g
~
7 cemectp
7 DneMeHTBI ONTOAIEKTPOHUKH ITomynpOBOAHUKOBBIE IETEKTOPBI 4 [K-2, TIK-
ONTUYECKOTO U3ITY4YEHUS 5
Hroro
8 [IpsAMOyTOIbHBIE METAITUYECKUE Uccnenoanue 351eKTPOMarHMTHOTO TTOJISt 4 [TK-2, TIK-
BOJIHOBO/IbI B IIPSIMOYTOJIbHOM BOJIHOBOJIE 5
Hroro
Hroro 3a cemecTp
Hroro
8. IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HanmMeHoBaHue nMpakTHUECKUX 3aHATUH (CEMHHApOB) MpuBeieHo B Tabnuie §.1.
Tabnuua 8. 1 — HaumeHoBaHME IPAaKTUYECKUX 3aHATUI (CEMUHAPOB)
g
¥a)
=
o
g 2
= S
Q =
Q
y 2 3
HaumeHoBaHMEe TPAKTUUECKUX 3aHATUN = S
HazBanus pasnenos 2
(cemuHapoB) S =
3 S
= ]
o =
o]
=
g
4
6 cemecTp
| HanpaBnenHble 3nekTpoMarHuTHele  11nocKkue armekTpoMarHuTHbIE BOJIHBI B 1 [IK-1, IIK-
BOJIHBI HEOrpaHUUYEHHBIX, HETTONIOIIAIOIIHNX, 5
nonomaromux cpenax. Hanpasnenusie
ANIEKTPOMArHUTHBIE BOJIHBI.
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Hroro 1

4 Onucanue KBAaHTOBBIX aHcambOiieii  OmnucaHue KBAaHTOBBIX aHCAMOJICH U 1 IIK-1, IIK-
MIPOIIECCOB peJIaKCAIIHH. 5
B3auMoneiicTBue 311€KTpOMarHuTHOTO
W3JIYYCHHS C BEIIECTBOM.

Hroro 1

Hroro 3a cemectp 2
7 cemecTp

6 MeTozb!l aHaIM3a MUKPOBOJIHOBBIX  MaTpUuHbIi aHAIU3 MUKPOBOJIHOBBIX 1 IK-1, ITK-
yCcTpOHCTB. MUKPOBOJIHOBBIE MHOT'OIIOJIFOCHUKOB. BO/THOBBIE MaTpuIib! 5
yCTpOMCTBa paccesiHus.

Utoro 1
7 DneMeHTBI ONTOAIEKTPOHUKH [TonynpoBOAHUKOBBIE (POTONPUEMHHKH. 1 IK-1, IIK-

[TnanapHble oNTHYECKHE BOJTHOBO/BI 5

Hroro 1

Hroro 3a CEMCCTp

Hroro

9. CamocrosiTesibHasA pabdora
Buasr camoctosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMITIETEHIINH TIPE/ICTABICHBI B
Tabmuue 9.1.
Tabmuma 9.1 - Buasl caMOCTOSTETbHON pabOTHI, TPYAOEMKOCTh M (JOPMHUPYEMbIE KOMIIETCHIIUU

L
ia)
p=
]
vy 2
.
2 &
Bunael camocrosiTensHOM = S
HaszBanus pasnenos 2 DopMbI KOHTPOJIS
paboThI S =
> =
& =
- :
]
=
8
2
6 cemecTp
1 HampaBneHnHsbie ITonroroBka k 1 IIK-1, Omnpoc Ha 3aHATUSAX
IEKTPOMAarHUTHbIE MPAKTHYECKUM 3aHATHIM, ITK-5
BOJIHBI ceMuHapaMm
CamocTrosiTenpHOE 10
U3y4eHue TeM (BOIPOCOB)
TEOPETUYECKOU YacTH
Kypca
[TpopaboTka ITEeKIIMOHHOTO 1
Mmarepuasa
Uroro 12
2 MUKpOBOJIHOBBIE CamocrosiTensHOE 14 TIK-1 Ornpoc Ha 3aHATHSIX,
HalpaBJISIOLINE CUCTEMBl  U3y4€HHE TEM (BOIIPOCOB) Pegepar
TEOPETUYECKON YacTh
Kypca

CornacoeaHa Ha noptane Ne 13321




[TpopaboTka JIEKITMOHHOTO 1
marepuaia
Utoro 15
3 MuKpOBOJIHOBBIE CamocTosiTenbHOE 10 IIK-1 Onpoc Ha 3aHATUAX
KoJIeOaTeNIbHBIE CUCTEMBI  M3YYCHHE TeM (BOIIPOCOB)
TEOPETUYECKON YacTh
Kypca
[TpopaboTka JIEKIIMOHHOTO 1
Mmarepuala
Utoro 11
4 Onucanue kBaHTOBbIX  IloaroroBka k 1 IIK-1, Onpoc Ha 3aHATUAX
aHcaMOIei MPAKTUYECKUM 3aHATHSIM, ITK-5
CEeMHHapaM
CamocTrosiTenbHOe 12
U3y4eHUe TeEM (BOIIPOCOB)
TEOPETUYECKON YacTu
Kypca
[TpopaboTka JIEKITMOHHOTO 1
marepuaia
Htoro 14
5 O61ue BOnpocCsI CamocTosiTenpHOE 11 1IK-1 Ornpoc Ha 3aHATHSIX,
MIOCTPOCHHS JIa3EPOB U3Yy4YCHHE TeM (BOIIPOCOB) Pedepar
TEOPETUYECKON YacTu
Kypca
[TpopaboTka JIEKITMOHHOTO 1
marepuaia
Htoro 12
Hroro 3a cemectp 64
7 cemecTp
6 MeTtonb! aHanu3a ITonroroBka k 1 IIK-1, Onpoc Ha 3aHATUSX,
MUKPOBOJTHOBBIX MPAKTHYECKUM 3aHATHIM, ITK-5 DKk3amMeH
YCTPOMCTB. ceMHHapam
MHKprOHHOBHe CamocTosTenbHOE 26
TPOWCTB
yerponersa U3y4eHHe TeM (BOIIPOCOB)
TEOPETUYECKON YacTh
Kypca
[TpopaboTka JIEKITMOHHOTO 1
Marepuana
Htoro 28
7 DneMeHTbI Bremonnenue koHTponbHbix 12 TIK-1, Ornpoc Ha 3aHATHUSX,
OTNTORJIEKTPOHUKH pabot I1K-5, Otuer no naboparopHOit
TTofroToBKa K 1 [1K-2 pa0ore, HpOBeng
MPAKTHYCCKUM 3aHATHSIM, gOHTPOJ'H)HBIX pabort,
ceMUuHapaMm K3aMeH
CamocTosiTenpHOe 23

U3y4eHue TeM (BOIpPOCOB)
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TEOPETUYECKON YacTh
Kypca
[TpopaboTka JTEKITMOHHOTO 1
Marepuasa
OdopmiteHre 0T4eTOB 10 4
nabopaTopHbIM paboTam
Utoro 41
8 [IpssMoyronbHBIC Beimonaenne koutponbubix 12 TIK-1, Otyet mo naboparopHoi
METaJUTMYECKUE pabort [1K-5, pabote, [IpoBepka
BOJIHOBOJIbI OQOpPMITCHHE OTYETOB 110 4 [1K-2 KOHTPOJIBHBIX paboT
nabopaTopHbIM paboTam
Utoro 16
Hroro 3a cemectp 85
IToaroroBka u cmaua 9 DK3aMeH
9K3aMEeHa
Hroro 158

CoNoOA~WNE

MNRNRNNMNRNNMNNNNNRPRPRPRPRR R R R PR
CONOURWNRPOOONOUANAWNREO

9.1. TeMBbI AJ151 CAMOCTOSITEJILHOTO U3yYeHHUS TEOPETHYECKOH YaCTH Kypca
doTtoanosl ¢ p—i—N - CTPYKTYpOId.
Doronuonsl HloTTkU.
@DOoTOANO/BI C TETEPOCTPYKTYPOIL.
JIaBuHHBIE (DOTOIHO/BI.
DOTOTPaH3UCTOPBI.
®oronuoansie CBUC na ocaoBe MOII - Tpan3ucTopos.
DNeKTpOMarHuTHas TEOPHUs IUIaHAPHBIX BOJIHOBOOB.
OnTryeckoe BOJIOKHO (CTEKIOBOJIOKHO).
3aBHCUMOCTD 3JIEMEHTOB MaTPHIIbl PACCESHUS OT MOJIOKEHHs IUIOCKOCTel oTcuera ¢as.
OcHOBHbIE CBOWCTBAa MHOTOIIOJIFOCHUKOB U UX MaTpuil.

. BonHOBOAHBIE TPOMHUKH.
. YCTpOMCTBA HNIMPOKOIIOJIOCHOTO COITIACOBAHUS.

®eppUTOBBIE MUKPOBOJIHOBBIE YCTPOUCTBA.
da3zoBpalareny, BEHTUIN, HIUPKYIATOPBI.
TrepnoTenbHbIe Nazepsl. Pexxumbl paboThI.

. ATOMapHbI€, HOHHBIE, MOJIEKYJISIPHBIE Ta30BBIE JIA3€PHI.
. KuzaxocTHele na3epbl HA pacTBOpax OPraHMYECKUX KpacUTENIEH.
. I1osmynpOBOAHUKOBBIE JIa3€PHI.

Onmcanre KBAaHTOBBIX aHCAMOJICH B nmponecce pejaakCcauru.

. ManI/IHa IIJIOTHOCTH. YI)aBHeHI/IG ABVIKCHUS MaTpPUIBI IIJIOTHOCTH.

. banaHcHble ypaBHEHUS.

. JIoOpOTHOCTB pE30HATOPOB.

. Pacrnipenenenue 21€KTpOMarHUTHOTO MOJIA B IIPSAMOYTOJIBHOM PE30HATOPE.
. JIudIIeKTpUYecKue pe30HaToPBl.

CprKTypa MOJIEH ¥ TOKOB B META/UIMYECKHUX BOJIHOBOAAX.

. Kpymibiii Mmetamnndecknii BOJTHOBOA.
. Bo30yx/ieHue 3/1eKTpOMarHUTHHIX BOJIH B HAIPaBIISAIOUINX CUCTEMAX.
. BonHoBoe ypaBHEHUE U €ro pelieHue A IPOU3BOJILHON HAlPaBIISIONIEH CUCTEMBI.

CDa30Ba;1, rpymnmnoBast CKOpoCTHU, JUCIICPCHS, ABJIICHUC OTCCUKU SJICKTPOMATrHUTHBIX BOJIH.
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10. KypcoBasi padora (IpoekT)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBaeMOCTH CTYIEHTOB
He npenycmoTrpeno

12. YueOHO-MeTOAMYecKOe U MH(OPMALIMOHHOE O0ecnevYeHue TUCIUIINHBI

12.1. OcHoBHas IUTEpaTypa

1. DnekrpoaMHamMHKa U pacnpocTpaHeHue paauoBoiH [Tekcer] : yuebnoe mocobue / JI. A. Bokos,
B. A. 3amorpunckuii, A. E. Mannens ; MunuctepcTBo o0Opa3oBanus U Hayku Poccuiickoit denepanuu,
ToMckuii rocynapCTBEHHbI YHUBEPCUTET CUCTEM YIPABICHUS U Pagu03IeKTPOHUKHU. - Tomck : TYCVP,
2013. - 410 ¢ (mamnuue B 6mbmuoreke TYCVYP - 50 3k3.)

2. VYcrpoiictea CBY u antenssl: Yuebnoe nocobue / lanruna JI. ., 3amorpunckuii B. A. -
2012. 223 c. [DOnektpoHHbIi pecypc] - Pexum poctyma: http://edu.tusur.ru/publications/712, nara
obpamenust: 10.02.2017.

3. Kucenes, I'JI. KBaHTOBas 1 onTrdeckasi JMEKTPOHHUKA. [ DIEKTPOHHBIN pecypc| — DIIEKTPOH.
nan. — CII0. : Jlanb, 2011. — 320 c. [DnekTponHbIit pecypce]. - http://e.lanbook.com/book/627

4, BgeneHue B KBaHTOBYIO M ONTHYECKYIO AJIEKTPOHUKY: YueOHoe mocobue / bamkupos A. U.,
[Manmapos C. M. - 2012. 98 c¢. [OnekrpoHHbli pecypc] - Pexum  pgocryna:
https://edu.tusur.ru/publications/1578, nara oopamenus: 10.02.2017.

12.2. lonoinuTeIbHAS JIUTEpPaTypa

1. DnekrpoaMHaMHMKa W PacIpOCTPaHEHHE PAJMOBONH : YuyeOHoe mocobue st By3oB / B. B.
Hukonwsckuit, T. 1. Hukonbckas. - 3-e u3a., nepepad. u gom. - M. : Hayka, 1989. - 543[1] c. : un. -
bubmumorp.: c. 540-543. - ISBN 5-02-014033-3 (manuune B 6ubmmorexe TYCVYP - 35 3k3.)

2. DIeKkTpoauHaMHKa M pacIpOCTpaHEHHE PaJAMOBOIH : YueOHuK /it By30B / b. M. Ilerpos. - 2-
e u3M., uctp. . - M. : Topsaas nmuaus-Tenexom, 2007. - 558[2] ¢ (nanmuune B 6ubmmorexke TYCYP - 100
9K3.)

3. Maunpime B.A. OCHOBBI KBaHTOBOH AJIEKTPOHHKH H JIA3€PHOM TEXHUKH: Y4eOHOE mocodme
1Uig By30B. — M.: Bricmias mikona, 2005. - 542 c. (nanuuue B 6ubnuoreke TYCYP - 38 5k3.)

12.3 Y4yeOHO-MeTOAHYECKHE MOCO0Ous

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs

1. HccnemoBaHue O>IEKTPOMAarHUTHOTO TOJS B TPSMOYTOJIBHOM BOJIHOBOAE: MeTonuveckue
yKa3aHusd K JabopatopHoil pabore g cryneHToB HampasieHus 210100.62 — DnexkTpoHHKa U
HaHoanekTponuka / bamkupoB A. U. - 2014. 17 c. [OnexrpoHHsli pecypc] - Pexum moctyma:
http://edu.tusur.ru/publications/3981, nara obpamenus: 10.02.2017.

2. MHccnemoBanme oOBEMHBIX PE30HATOPOB: MeToawueckne yka3zaHus K JabopatopHoil paboTe
s crynenToB HampasieHus 210100.62 — DnexkTpoHuka U HaHOZJIeKTpoHuKa / bamkupos A. U. - 2014.
16 c. [DnexTponHsiii pecypc]| - Pexxum gocryna: http://edu.tusur.ru/publications/3983, nara obOpareHus:
10.02.2017.

3.  MuxkpoBoHOBasi IEKTPOHHKA: MeTomudeckne yKa3aHhs K TPAKTUYECKHM 3aHATHSAM JUIS
cryaeHToB HanpasieHus «210100.62 — DnekTpoHuKka 1 HaHOIEKTpoHUKa» / bamkupos A. U. - 2014. 7 c.
[DnexTponHbiii pecypc] - Pexum nocryma: http://edu.tusur.ru/publications/3980, nara oOpamienus:
10.02.2017.

4. DOnexkTpoMarHuTHbIE 1O M BosHbL: COOpHUK 3a/1ad v ynpaxHeHuil / bokos JI. A., Manzaens
A. E., lllanruna JI. U., Coxonosa X. M. - 2013. 271 c. [OnexTpoHHBII pecypc] - Pexxum pocryma:
http://edu.tusur.ru/publications/3697, nara o6pamenus: 10.02.2017.

5. VYerpoiictBa CBU u aHTeHHB: YueOHoe Mmeroguueckoe mnocobue / I[Hanwruna JI. U.,
3amorpunckuit  B. A. - 2012. 163 c. [OnekrpoHHbii pecypc] - Pexum goctyna:
http://edu.tusur.ru/publications/715, gara o6pamenus: 10.02.2017.

6. MuKpoBOIHOBas IEKTPOHUKA: MeToIWYecKre yKa3aHHs MO CaMOCTOSITENIBHON pabore s
crynenToB HampasieHus 210100.62 — DnekrpoHuka U HaHOAeKTpoHHKa / bamkupos A. U. - 2014. 17 c.
[DnexTponHblii pecypc] - Pexxum nocryma: http://edu.tusur.ru/publications/3979, nara oOpamenus:
10.02.2017.

7. MWccnenoBaHue OCHOBHBIX MapaMeTpoOB MOJYIPOBOJHUKOBOrO Jlazepa: MeTtoauueckue
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yKazaHus K JlabopaTopHoil pabore mns cryneHToB HampasieHuid 210100.62 — DrnexktpoHuka u
HaHOANIEeKTpoHUKa, 222900.62 — HaHOTEXHOJOTMHM W MHKpOCHCTeMHass TexHuka / bamkupo A. U.,
lepouna B. B. - 2014, 20 c. [DOnekrponnsli pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/3984, nara obpamenus: 10.02.2017.

8. TlomynpoBOTHUKOBBIE JETEKTOPHI ONTHYECKOTO H3Iy4deHHs: MeTOIUYecKhe YKa3aHus K
nmabopaTopHoOil pabore mis cTyneHToB HampabieHuid 210100.62 — DinekTpoHMKAa M HAHOIEKTPOHHUKA,
222900.62 — HanoTexHOIOTUN B MUKpOcUcTeMHas TexHuka / bamkupos A. U., lllepouna B. B. - 2014.
17 c. [DnexTponHbIi pecypc] - Pexxum nocryna: https://edu.tusur.ru/publications/3985, nara obpareHus:
10.02.2017.

9. KgsanTOBas u onTuyeckas MEKTPOHUKA : YUeOHO-METOAUYECKOE MOCOOUE MO MPAKTHUECKUM
saustusm / Illamruma JI. WM. - 2012. 228 c. [DnektpoHHBIA pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/714, nara o6pamenus: 10.02.2017.

10. KBanToBass u omnTudeckas 3JICKTPOHUKA: METONMYECKHE YyKa3aHUs MO CaMOCTOSTEIbHON
pabore st cryneHToB HampamieHuid 210100.62 — DiekTpoHHMKa W HaHOAJIEKTpoHukKa, 222900.62 —
Hanorexnonoruu u MukpocucreMHasi Texauka / bamkupos A. U. - 2014. 20 c. [DnekTpoHHBIN pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/3988, nara o6pamenns: 10.02.2017.

11. KBaHTOBas U onNTHYECKAs ICKTPOHUKA: METOAMUYECKHUE YKA3aHUS K TPAKTHUECKUM 3aHSATUSIM
st ctyneHToB  HampaBieHuit 210100.62 — DnekTpoHMKa W HAHOAJIEKTpoHUKa, 222900.62 —
HanorexHonoruu n MukpocucreMHasi Texauka / bamkupos A. U. - 2014. 7 c¢. [DnekTpoHHBIH pecypc] -
Pexum noctyna: https://edu.tusur.ru/publications/3987, nara obpamenus: 10.02.2017.

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOMSA 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Y4eOHO-MEeTOqMUeCKUe MaTeprabl sl CAaMOCTOSTEIbHOW M ayIuTOPHON pabOThl 00YJarOIIXCs
U3 4Kcia MHBAIMIOB NMPEAOCTABISIIOTCS B (OpMax, aAaNTHPOBAHHBIX K OTPAaHUYEHHSM HX 3710POBbS H
BOCTIPUATHS HH(OPMALINH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHus:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

— B IIe4aTHOW (hopMe YBEITUUYECHHBIM IIPH(PTOM.

JI1s1 IM1 ¢ HAPYLIEHUSIMM CJIyXa:

- B ()OpMeE IEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

JI1s1 JIMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

— B Mie4aTHoO (opme.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbBIE, TOMCKOBBIE CHCTEMbI H Tpedyemoe
NporpaMMHoe odecneyeHmne
1. 1. Hayuno-oOpa3oBarensHbiii noptan TYCYP

13. MarepuaibHO-TeXHHYECKOe o0ecreyeHue TUCHUIINHBI
13.1. O0uue TpedOBaHKSI K MATEPHUAIbHO-TEXHHYECKOMY 00ecredeHUuI0 JUCIUNIMHBI

13.1.1. MarepuaibHO-TeXHHYECKOE O0ecnevyeHue 1JIs JTeKIIUOHHBIX 3aHATHIl
I[J'ISI IMPOBCACHHUA 3aHSTUN JICKOIMOHHOI'O THIIA, TPYHIIOBBIX W HHAWBHAYAJIbHBIX KOHCyJ'II:T&HHfI,
TEKYILIETO KOHTPOJIS U MPOMEKYTOUHOM aTTecTalliy UCHOJb3yeTcsl yueOHas ayAuTopus, 000pyJOoBaHHAS
JIOCKOM W CTaHJapTHOW y4ueOHoUW meOenbio. MIMeroTcs HamisiiHble TOCOOWsS B BHJI€ MPE3CHTAIMM I10
JIEKIIMOHHBIM pa3zesiaM JTUCLUUILIINHBIL.

13.1.2. MaTepuajbHO-TeXHHYECKOE o0ecnedeHue VISl MPAKTHYECKUX 3aHATHI
Jns  mpoBedeHMs] TMpaKTHUECKHX 3aHATHH  Ucmonb3yercs yueOHas aynurtopus. Cocrtas
obopynoBanus: YueOHas mebenp; Jlocka MarHUTHO-MapKepHasl.

13.1.3. MarepuajibHO-TeXHHYecKOe obecriedeHue 115 J1a00paTopHbIX padoT
Jns mnpoBeneHus J1abOpaTOpHBIX 3aHATUN HCIHOJB3YeTCs BBIYUCIUTENbHAs JabopaTopus,
pacnonoxenHas mo aapecy 634034, Tomckas oOmnacts, r. Tomck, Bepmmanna ynuna, n. 47, 5 sTax, aya.
511. CocraB obopynoBanusi: YueOHas me0enb; KoMbloTeps! ¢ MIMPOKOMOIOCHBIM 10CTyOM B Internet ¢
MOHUTOpPaMH — 16 MIT.; TOTYNPOBOAHUKOBBIN Jlazep - 2 IUT.; MOJXYNPOBOAHUKOBBHIM (oTtommon - 2 mit,
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MVYIBTHUMCTD - 4 LIT. IITHUY 15041 JIBC - £ IIT. HUTEPHBI TOJINKU.
Y. e 4 ,0 ecK eJIbC - 2 , perTe € CTOJIMK

13.1.4. MarepuaJibHO-TeXHHYECKOe o0ecneyeHue JAJIs1 CAMOCTOSATEIbHOM padoThl
Jnst caMocCTOsATENhHOM pPabOoThl HCMONB3yeTCsl y4deOHas aymuTopus (KOMIBIOTEPHBIM Kilace),
pacnonoxeHHas 1o aapecy 634034, r. Tomck, yn. Bepmmnunua, 47, 5 srtax, ayn. 511. Cocras
oOopynoBaHus: yueOHass MeOelb; KOMIBIOTEPHI - 10 mT.; kKoMnbroTepsl noakaodeHsl K cetn MHTEPHET
1 00€CIeurBal0T JOCTYI B IEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCHUTETA.

13.2. MarepuajibHO-TeXHHYECKOe oOecreyeHre TUCUUIIIMHBI JIs JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMH 310POBbS

OcBoenne mucuuruiHbl JuiamMu ¢ OB3 oCyIecTBIsSeTCsl ¢ UCIOIB30BAaHUEM CPEACTB OOydeHUS
0011IeT0 U CIIEHHAaIbHOI0 Ha3HAUYCHUS.

I[Ipy o0OydeHHHM CTYICHTOB ¢ HAPYWIEHHSIMM CJyXa TPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCHJIMBAIOILIEH —amnmaparypbl, MYJIbTUMEAUNHBIX CPEICTB U JPYrUX TEXHUYECKUX CPEICTB
npueMa/mepeaadn yueoOHor uHGOpMaluKi B JOCTYMHBIX (hopMax Ui CTYICHTOB C HAPYIICHHUSIMH CIIyXa,
MOOUIBHOM CHUCTEMBI OOY4YEeHHS IJIsi CTYACHTOB C HHBAJIUIHOCTBIO, MOPTATHBHOW WHIYKIIMOHHOU
CUCTEMBI. YueOHas ayauTOpHs, B KOTOPOH 0OydaroTCs CTYICHTHl C HapyIICHHEM CllyXa, 00opyaoBaHa
KOMITBIOTEPHOM TEXHUKOW, AyAIUOTEXHHUKOUW, BUJICOTEXHUKOM, SIEKTPOHHOW JOCKOU, MYJIbTUMEIHINHON
CHCTEMOH.

[Ipu oOy4yeHHM CTYACHTOB € HAPYLIEHUSIMH 3PEHMSIMH TIPEIYCMOTPEHO HCIOIb30BaHUE B
JIEKIMOHHBIX U YY€OHBIX ayAUTOPUSIX BO3MOXKHOCTH IIPOCMOTPA YAAJIEHHBIX 00BEKTOB (HapUMep, TeKCTa
Ha JIOCKE WJIH Cllaiijia Ha 3KpaHe) MPU MOMOIIY BUICOYBEIUYUTENICH IS YIaJIEGHHOTO TPOCMOTpa.

[Tpu 00y4yeHUU CTYIEHTOB € HAPYLIEHUSIMHM OMOPHO-ABHUIATEJBLHOI0 aNMNapaTa HCIOIb3YIOTCS
aJIBTEPHATUBHBIC YCTPONCTBA BBOJAA WH(GOPMAIIMM U JPYrUe TEXHUYCCKUE CPEICTBA MpreMa/mepenadn
yuyeOHOU uHGbOpMAIMK B JOCTYINHBIX (OpMax A CTYACHTOB C HapyIICHUSMU OIOPHO-IABUTATEIBHOTO
annapara, MOOUJIbHOM CUCTEMBI O0YUYEHHS JJIs JIFOAEH ¢ MHBAIMIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEIACTB

14.1. OcHoBHBbIe TpeOOBaHMS K GOHAY OLIEHOYHBIX CPEICTB H METOANYECKHE PEKOMEHAAIUN
q)OH[[ OILICHOYHBIX CpeIICTB U THUIIOBBIC KOHTpOJII)HI)IG 3aJaHusd, I/ICHOJII)?;yeMI)Ie JIA OLICHKH
c(hOPMHPOBAHHOCTH M OCBOCHHUS 3aKPEIUICHHBIX 3a JUCHUIUIMHOW KOMIICTCHIIMH IpH TPOBEIACHUHN
TEKyILEeH, IPOMEKYTOUHOM arTecTaluy M0 JUCLUILIIMHE IPUBEICH B IPUIIOKEHUH K paboyeil mporpaMme.

14.2 TpeGoBanusi K (POHAY OLEHOYHBIX CPEACTB AJIfl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS
I[J'ISI CTyI[CHTOB C HUHBAJIUIHOCTBHIO HpeHyCMOTpeHLI JOIIOJTHUTCJIBHBIC OLICHOYHBIC CpeI[CTBa,
MepeyeHb KOTOPBIX YKa3aH B TaOIuIIE.

Taﬁ.mma 14 — I[OHOJIHI/ITGJ'[I)HBIC cpeacrea OUCHUBAHUA Uil CTYI€HTOB ¢ UHBAJTUIHOCTBIO

Buapl JOOIHUTENIBHBIX OLIEHOYHBIX (DOPMLI KOHTPOJIA U OLICHKHN

Kareropuu crynenros
CPEICTB pe3yabTaToB 00yUEHUs

TecTbl, MMCbMEHHBIE CAMOCTOSITEbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

C HapymeHusaMu
cryxa

[MpenmytecTBEHHO MUCHMEHHAs
pOBepKa

C napymenusmu | CobecenoBaHue 1o Bopocam K 3a4ery, IIpenmylinecTBeHHO yCcTHast TpoBepKa

3pEeHUs OIpOC 0 TEPMUHAM (MHIMBUYaIbHO)
C HapymeHusaMu Pemenuie nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpenmyIiecTBeHHO AMCTAaHIIMOHHBIMHU
JIBUTATEIBHOTO CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K METOJaMH

anmnapara 3a4eTy

C orpanunuenusmMu o TecTel, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmyriecTBEHHO TpOBEPKa
00IIeMEeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJAMHM, UCXOJISl U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI ~ 0Oy4arolIerocs Ha MOMEHT MPOBEPKHU

14.3 MeTogu4yeckue PEKOMECHAAUMH MO OLECHOYHBIM CpeACTBaAM AJIfl JIMII C OrPAaHUICHHBIMHU

CornacoBaHa Ha noprtane Ne 13321 14



BO3MOYKHOCTAMHU 310POBbS

Hns crynentoB ¢ OB3 mpemycmarpuBaercst nocTymHas (opma NpeaocTaBiIeHUs 3aJaHui
OICHOYHBIX CPCACTB, 4 UMCHHO:

- B Ie4aTHOM (opme;

- B TIe4aTHOW (hOpMeE C YBEITHMUCHHBIM MPU(TOM;

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHUSI aCCHCTEHTOM 3aJIaHUS BCIIYX;

- NpeAOCTaBICHUE 3a/IaHHsI C UCIIOJIb30BAaHUEM CYpJIOIIEpPEeBOIA.

CTYI[GHTaM C MHBAJIMLJJHOCTBIO YBCIIMYMUBACTCA BPCMA HA IOATIOTOBKY OTBCTOB Ha KOHTPOJIBHBIC

BOITPOCHI. I[J'IH TaKUX CTYACHTOB IPEAYCMATPHUBACTCA AOCTYIIHAsA CpopMa IpeaoCTaBJICHUA OTBCTOB Ha
3agaHus, a UMCHHO!

- INICEMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT ACCHCTECHTA;

- IPEACTaBICHNUE OTBETOB YCTHO.

[Tponienypa oreHMBaHUS PE3YJAbTATOB OOYYECHHs WHBAIMIOB MO MUCHUIUIMHE HPEAyCMaTPUBACT
npesocTaBieHne nHpopmanuu B popmax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM UX 370POBbSI U BOCHIPUSATHS
uHpOpMaUK:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

— B IIe4aTHOW (hopMe YBEITMUYECHHBIM IIPH(PTOM.

JI1s1 1M1 ¢ HAPYLIEHUSIMM CJIyXa:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

HpI/I HCO6XOI[I/IMOCTI/I JJIA o6yqa}0mnxc;1 C UHBAJIMJHOCTBIO MMpoHecAypa OLCHUBAHUA PC3YIIbTATOB
O6yT-I€HI/I$I MOKET IMPOBOAUTHCA B HECKOJIBKO 3TAITOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) U TPENCTABISIET COO0M COBOKYIMHOCTh KOHTPOJIBHO-H3MEPUTENBHBIX MAaTepHalioOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB X MCIOIb30BaHMsI, TIPEIHA3ZHAYCHHBIX
JUTSL U3MEPEHUS YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBIICHHBIX PE3YJIbTaTOB OOYUYCHHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAI[MH CTYIACHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — IlepeueHp 3aKperIeHHBIX 33 JUCIHUIUITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

[1K-5 TOTOBHOCTBIO BBIIIOJHATH pacueT U JlomKeH 3HaTh MPUHIUIIBI UCIIOJIB30BAaHUS
IIPOEKTUPOBAHUE AIEKTPOHHBIX TPUOOPOB, ¢uznuecknx 3¢phekToB B Bakyyme, IiazMe
CXEM U YCTPOMCTB Pa3INYHOTO U B TBEPJIOM TeJle B Ipubopax u
(YHKIIMOHATBHOTO HA3HAYCHUS B COOTBETCTBHH | YCTPOWCTBAX MHUKPOBOJIHOBOW, KBAHTOBOU
C TEXHUYECKHUM 3aJIJaHHEM C MCIIOJIb30BAaHUEM U ONTUYECKOM EKTPOHUKHU; OCOOCHHOCTH
CPEICTB aBTOMATU3allUN IPOEKTUPOBAHUS KOHCTPYKIIMH, TapaMETPBL,

[1K-2 CIOCOOHOCTBIO apTYMEHTUPOBAHHO BBIOMPATH U XapaKTCPHUCTHKH 1 MCTO/IBI
peanu30BbIBaTh HA MPAKTUKE 3PPEKTUBHYIO MOJICIMPOBAHHA 1P HGopos . .
METOJIHKY SKCIIEPHMEHTAIBHOTO HCcIeaoBanus i POBOTHOBOU, KBAHTOBOU 1 OTITHHUCCKOU
IapaMeTPOB W XapPaKTEPHCTHK IPUOOPOB, cxeM, ok POHUKI, OCHOBHBIC TUHCMHBIC U
YCTPOHCTB H YCTAHOBOK HCKTPOHHKH H HelMHeHHbIE ABIICHH MAKPOBOIHOBOH,
HAHOITEKTPOHNKH PA3THIHOTO KBAHTOBOW U ONTUYECKON AJIEKTPOHUKH U
(byHKIHOHATHHOTO HA3HAYCHHS METOZBI UX OMMCAHMS; IPUHLIHIIBI

(YHKIIMOHUPOBAaHUSI MUKPOBOJIHOBBIX,
IK-1 CIIOCOOHOCTBIO CTPOUTH MPOCTEHIITNE

¢du3nueckue U MaTeMaTUYECKUE MOJIENIN
npuOOpPOB, CXEM, YCTPOMCTB U YCTAHOBOK
NIEKTPOHUKHU ¥ HAHORJIEKTPOHUKH Pa3IM4HOIO
(YHKIMOHAIBHOIO HA3HAYEHUS, a TAKKe
MCII0JIb30BaTh CTaHJAPTHBIE IPOIPAMMHBIE
CPENCTBA UX KOMIIBIOTEPHOTO MOAEINPOBAHUS

KBAaHTOBBIX M ONTORJIEKTPOHHBIX IPUOOPOB
U CHUCTEM. ;

JlomkeH yMeTh aHaIM3UpOBaTh
MH(OPMAIMIO O HOBBIX THIaX
MUKPOBOJIHOBBIX, KBAHTOBBIX U
ONTORIEKTPOHHBIX IPUOOPOB; IPUMEHSTh
MareMaTu4eckue MeTo/ibl, GU3nUYecKHe
3aKOHBI ¥ BBIYHUCIUTEIBHYIO TEXHUKY JUISI
peLICHUs IPAKTUYECKUX 3a/1a4; IPUMEHSATh
METO/IbI MOZAECIIUPOBAHUS U
IIPOEKTUPOBAHUS IPUOOPOB U YCTPOUCTB
MHUKPOBOJIHOBOW, KBAHTOBOM M ONITHYECKON
IEKTPOHUKU; IIPOBOAUTH U3MEPEHUS,
00pabaThIBaTh U MPEACTABIAThH
pe3yIbTarsl. ;

JlomxeH BIaJeTh METOAAMH
JKCIIEPUMEHTAIIBHBIX UCCIIEAOBAHUI
[IapaMeTPOB U XapaKTEPUCTUK
MarepuasoB, MPUOOPOB U YCTPOUCTB
MHUKPOBOJIHOBOW, KBAHTOBOM M ONITHYECKON
IEKTPOHUKU; COBPEMEHHBIMU
IIPOTrPaMMHBIMH CPEJICTBAMHU
MOJIEIIUPOBAHMS U IIPOECKTUPOBAHUS
MpUOOPOB MUKPOBOJIIHOBOM, KBAHTOBOM 1
ONTHUYECKOU IIEKTPOHUKU; METOIUKOMN
pacueTa OCHOBHBIX y3JI0B IpUOOpPOB
MHUKPOBOJIHOBOW, KBAHTOBOM U ONITHYECKON
IEKTPOHHUKH ;

OO01e xapakTepUCTUKU MOKa3aTreied M KpUTEepHeB
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NPUBEACHBI B TabiuLe 2.
Tabnuna 2 — O6mKe XapakTepUCTHUKU MTOKa3aTeaeh U KPUTEPUEB OIICHUBAHUS KOMIICTCHITHH 110 dTaraM

Tloka3arenu u
KpUTEPUU

3HaTb

YMeTs

Bnanets

OTiu4HO (BBICOKHI
YPOBEHb)

Xoporo (6a30BbIii
YPOBECHb)

YA0BIETBOPUTENBH
0 (ITOPOTrOBBIH
YPOBEHD)

Ob6nanaer pakTUYECKUMU
U TEOPETUUCCKUMHU
S3HAHUAMU B IPCALCIIax
U3y4aeMoi 001acT ¢
IMOHUMAHHEM I'PAHUIL]
IPUMEHUMOCTH

3Haer (akThl, IPUHIIHIIHI,
MPOIIeCChI, 00ITHe
MOHSITHSI B TIpe/Ieax
H3ydaeMoi 00JacTH

Oo6nagaet 6a30BBIMUA
00IIMMU 3HAHUSMU

Ob6namaer auamna3oHoOM
NPaKTUYECKUX YMCHUH,
TpeOyeMbIX ISl Pa3BUTHUS
TBOPYECKUX PEIICHHIH,
abcTparupoBaHUs
npoOiem

OOnagaeT AUana3oHOM
MPAKTHYCCKUX YMEHUH,
TpeOyeMbIX ISl pEeLICHUs
ompeelICHHBIX TPO0JIeM B
00J1aCTH HCCIEIOBAHUS

O6nagaeT OCHOBHBIMH
YMEHUSIMH, TPEOYSMBIMH
JJIs1 BBITIOJIHCHU ST HpOCTBIX
3a1a4

2 Peanm3zanusi koMneTeHIuii

2.1 Komnerenuus IK-5

[1K-5: rOTOBHOCTBIO BBINOJNHATH PacyeT M MPOCKTUPOBAHUE DICKTPOHHBIX NMPHOOPOB, CXeM H
YCTPOWCTB Pa3iMyHOrO (PYHKIIMOHAIBHOTO HAa3HAYEHUS B COOTBETCTBUU C TEXHHUYECKUM 3a/laHUEM C
UCIIOJIb30BaHHEM CPEJICTB aBTOMAaTU3AIMU IIPOSKTHPOBAHHMSL.

Jiist hopMHupOBaHUsT KOMIIETEHIIMH HEOOXOANMO OCYIIECTBUTH P/l 3TANOB. JTarbl (POPMUPOBAHUS
KOMITETCHIIMHM, TPUMEHSEMbIe /U 3TOr0 BUABI 3aHSATHH M HUCIOJB3yeMblE CPEICTBA OIICHUBAHUS
IIpeJICTaBlIeHbI B Ta0nuue 3.
Tabnuua 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yeMble CPEICTBA OLIEHUBAHUS

KonTponupyet padory,
MIPOBOJIUT OLICHKY;,
COBEPILICHCTBYET NCUCTBUS
paboThI

beper oTBETCTBEHHOCTSH 3a
3aBEpIICHHE 3a]1a4 B
UCCJIEIOBAHUN,
HPUCIIOCAOINBAET CBOE
IIOBEICHUE K
00CTOSTENBCTBAM B
peueHny npodieM

PaGoraet npu npsimom
HaOJIOAECHUHT

Cocrasn

Conepxanue
JTAIoB

Buner 3ansatuii

3Harthb

MPUHITUIIBI TOCTPOEHUS,
0COOCHHOCTH
KOHCTPYKIIMH, METOJIbI
pacuera u
MIPOCKTUPOBAHUS
npruOOpPOB U YCTPOHCTB
MHUKPOBOJIHOBOH,
KBAHTOBOM M ONTUYECKOMU
AIIEKTPOHUKHI

e llHTEepakTHBHBIE
MIPAKTUYECKUE 3aHATHS;
e llHTepakTHUBHBIE
nabopaTopHbIe 3aHATHS,
e llHTEepakTHBHBIE
JIEKIIWH;

e IIpakTHueckue

YMmeTh

BBIIIOJIHATH PacyeT U
IIPOCKTUPOBAHKE
AIIEKTPOHHBIX TPHUOOPOB,
CXEM U YCTPOWCTB
MHUKPOBOJIHOBOH,
KBaHTOBOW U OITHYECKOU
IEKTPOHUKU B
COOTBETCTBUU C
TEXHUYECKHUM 3aJaHUEM C
UCIIOJIb30BAaHUEM CPELICTB
aBTOMATU3aLUU
IIPOEKTUPOBAHHUS

e llHTEepakTHBHBIE
MIPAKTUYECKUE 3aHATHS;
e llHTEepakTUBHBIE
nabopaTopHbIe 3aHATHS;
e llHTEepakTHBHBIE
JIEKIIWH;

e IIpakTnueckue

Bnanets

COBPEMEHHBIMU
IIPOrPaMMHBIMH
CpeICcCTBaMH pacuera u
IIPOEKTUPOBAHMUS
puOOpPOB U YCTPONCTB
MHUKPOBOJIHOBOH,
KBaHTOBOW M ONTUYECKOU
AIIEKTPOHUKHU

e llHTEepakTUBHBIE
MIPaKTHICCKHUE 3aHATHS;
o lHTepakTUBHBIE
nabopaTopHbIe 3aHATHUS;
e JlaGoparopHsbie
paboTHI;

e CamocrosiTenpHas
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3aHATHS;
e JlaGopatopHsbie
paboThI;

o Jlekmu;

e CamocrosiTenbHas
pabora;

3aHATHS;
e JlaGopatopHsble
paboTsI;

o Jlekmuu;

e CamocrosiTenbHas
pabora;

pabora;

Hcnonsizyemslie e Ortyer 1o e Ortyer no e Ortyer no
CpelcTBa naboparopHoii paboTe; naboparopHoii paboTe; naboparopHoii pabore;
OLCHUBAHUA e Ormpoc Ha 3aHATHUSX; e Ormpoc Ha 3aHATHSIX; e DK3aMeEH;
e DJK3aMCH; e DJK3aMecH;
DopMynUpOBKa MOKa3aTejae M KPUTEPHUEB OLICHUBAHHUS JAHHOW KOMIIETCHIIMU TMpPHUBEICHA B
Tabnuue 4.
Tabnuua 4 — Iloka3arenu ¥ KpUTEPUN OLIEHUBAHUS KOMIIETEHIIMH Ha dTanax
Cocras 3HaTh Y™mers Bnagers
Otuuno e oOmamaet e o0JaaeT [uana3oHoOM = ® KOHTPOJHUPYET padoTy,
(BBICOKMH YPOBEHB)  (haKTHICCKUMU H MPaKTUYECKUX YMEHUN IIPOBOJUT OLIEHKY
TEOPETHUECCKUMU MIPUMEHSATHh METOBI COBPEMEHHBIX
3HAHUSMHU MIPUHIIUIIOB pacueTa IPOrPaMMHBIX CPEICTB
MMOCTPOCHHS, MIPOCKTUPOBAHUS pacuera u
ocoOeHHOCTeH pruOOpPOB U YCTPONCTB POEKTUPOBAHUS
KOHCTPYKIIMH, METO/IOB MUKPOBOJIHOBOM, puOOpPOB U YCTPOUCTB
pacueTa u KBaHTOBOM U ONTUYECKOW = MHUKPOBOJIHOBOM,
MIPOEKTUPOBAHUS AJIEKTPOHHUKH, KBaHTOBOW M ONTHYECKOU
pruOOpPOB U YCTPONCTB TpeOyeMbIX Ui Pa3BUTUSL  AJIEKTPOHHKH,
MHKPOBOJIHOBOMH, TBOPUYECKUX PELICHUH, COBEPLICHCTBYET

Xoportio (6a30BbIi
YPOBEHB)

VYIoBIETBOPUTENBH
0 (MMOPOTrOBBIN
YPOBEHD)

KBaHTOBOH U ONTUYECKON
AJIEKTPOHMKH B Mpeaesiax
u3yyaemoi obaactu ¢
MTOHUMAHUEM I'PaHUL
IPUMEHUMOCTH;

e 3HaeT QaKThl,
MIPUHIIMIIBI, IPOLIECCHI,
o011Ke MOHATHS METOI0B
pacuera u
IIPOEKTUPOBAHHUS
pruOOpPOB U YCTPONCTB
MHUKPOBOJIHOBOM,
KBaHTOBOW M ONITUYECKOU
JIEKTPOHMKH B MpeAeIax
n3ydaemMou o0acTu;

e oOmamaeT 0a30BBIMU
0oOILIMMHY 3HAHUAMU
METOJIOB pacueTa u
MIPOCKTHPOBAHHUS

abCTparupoBaHusI
mpooiieM;

e oO0JajaeT QUarna3oOHOM
MIPAKTUYECKUX YMEHUN
MPUMEHATh METOBI
pacueTa u
MPOEKTUPOBAHUS
pruOOpPOB U YCTPONCTB
MHUKPOBOIHOBOMH,
KBaHTOBOW U ONTHYECKOMN
AJEKTPOHHUKH,
TPeOYyEeMBIX IS pelIeHUs
OTIpeJIeNIEHHBIX MTPO0OJIeM
B 00JIACTH HCCIICIOBAHMS;

e 00JajaeT OCHOBHBIMU
YMCHI/ISIMI/I HpI/IMeHﬂTI)
METOIbl pacyera u
HpOGKTHpOBaHI/ISI

JEeHCTBHSI pabOTHI;

e Oeper
OTBETCTBEHHOCTH 3a
3aBepLICHUE 3a]1a4
pacueTa u
IPOEKTUPOBAHUS,
MIPUCIIOCa0IINBAET CBOE
NIOBEJIEHUE K
00CTOATENHCTBAM B
peleHuy npodnem
COBPEMEHHBIMU
IpOTrpaMMHBIMU
CpEICTBaMM pacueTa u
IIPOEKTUPOBAHHUS
pruOOpPOB U YCTPONCTB
MHUKPOBOJIHOBOM,
KBaHTOBOW M ONTHYECKOU
JIEKTPOHMKH;

® [IpUMEHSET
COBPEMEHHBIE
IIPOTPaMMHBIE CPEICTBA
pacuera u
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[1K-2:

CIIOCOOHOCTBIO

MPUOOPOB U YCTPOMCTB
MHUKPOBOJIHOBOMH,
KBaHTOBOW M ONTHYECKOU
AIIEKTPOHHKH;

MPUOOPOB U YCTPOMCTB
MHUKPOBOJIHOBOH,
KBaHTOBOW M ONTUYECKOU
AIIEKTPOHHKH,
TpeOyeMBbIMH IS
BBITIOJTHEHHSI IPOCTHIX
3azay;

2.2 Komnerennus ITK-2

apryMEHTUPOBAHHO

BBIOMPATH

n PpCaJIM30BLIBATH

MIPOEKTUPOBAHUS
puOOPOB U YCTPOICTB
MHKPOBOJIHOBOW,
KBaHTOBOW U ONTUYECKOU
JNEKTPOHUKHU IIPU
MIPSIMOM HaOJIIO/IEHUN;

Ha IIPaKTHUKE

3¢ GEeKTUBHYI0 METOIMKY SKCIIEPUMEHTAIBHOTO UCCIIEOBAHUS MTapaMETPOB U XapaKTEPUCTUK MPUOOpPOB,
CXeM, YCTPOMCTB M YCTAHOBOK OJJCKTPOHUKA M HAHOXJEKTPOHUKH PA3NIMYHOTO (YHKIIHOHATHHOTO

Ha3Ha4YCHUA.

Jnst popMUpOBaHHS KOMITIETCHIIMM HEOOXOJMMO OCYILECTBUTH PsiJl ATANOB. DTaIbl (POPMUPOBAHUS
KOMIICTCHIIMK, MPHMEHSEMbIC JUIi STOr0 BHIbl 3aHSATHH U HCIOJb3yeMbIC CPEICTBA OLCHUBAHUS
MpEeCTaBJICHbI B TAOIHIIE 5.
Tabmuua 5 — Dranbl GOpMUPOBAHHUS KOMIIETCHIIMU U HCIIOJIB3YEMbIE CPEICTBA OLICHUBAHHS

Cocras 3HaTh YMmerhb Brnagers
Conepxanue 3¢ (HEeKTUBHBIE METOIUKA  ApPTYMEHTHPOBAHHO COBPEMEHHBIMU METOJIaMHU
JTaIoB HCCIIENOBAaHU BBIOMPATH U AKCIIEPUMEHTAIIbHBIX

¢usndeckux 3p(HEeKToB B peaInu30BbIBATh Ha HCCIIEIOBAaHMI

BaKyyMe, IJIa3Me U B MPaKTUKE METOAUKHU rapamMeTpOB H

TBEPIOM TeJIe Mpu AKCIIEPUMEHTAIBHBIX XapaKTePUCTUK
9KCIIEPUMEHTAIBHOM HCCIIeq0OBaHUI MaTepuaioB, IPHUOOPOB U
HCCIICHOBAaHUN rnapameTpoB U YCTPOWCTB

rapamMeTpoOB H XapaKTEPUCTHUK MHKPOBOJIHOBOH,
XapaKTePUCTHK MPUOOPOB  MaTepuaoB, IPHOOPOB U KBAHTOBOHM M ONTHYECKOM
U YCTPOHCTB YCTPOICTB AIIEKTPOHUKHU
MUKPOBOJIHOBOH, MHUKPOBOJIHOBOH,

KBAaHTOBOH M ONITHYSCKOM  KBAHTOBOW M OIITHYECKOM

AIIEKTPOHUKH; AIIEKTPOHUKHU

0COOCHHOCTH

Buner 3ansatuii

KOHCTPYKIIMH NTPHUOOPOB,
CXEM, YCTPOMCTB U
YCTaHOBOK
MUKPOBOJIHOBOH,
KBaHTOBOW M ONTHYECKOU
AIIEKTPOHUKHU

e llHTEepakTHBHBIC
MIPaKTUYECKHUE 3aHATHS;
e lIHTepakTuBHBIE
nabopaTopHbIE 3aHATHS,
e lIHTEepakTHBHBIC
JEKLNU;

e [IpakTnueckue
3aHSTHS,

e JlaGopatopHsble
paboThI;

o Jlexmuu;

e CamocTosTenbHas
pabora;

e llHTEepakTHBHBIC
MIPaKTUYECKHUE 3aHATHS;
e lIHTepakTuBHBIE
nabopaTopHbIE 3aHATHS,
e llHTEepakTHBHBIE
JIEKLNN;

e [IpakTnueckue
3aHSTHS,

e JlaGopatopHsble
paboTsI;

o Jlexmuu;

e CamocTrosTenbHas
pabora;

e llHTEepakTUBHBIC
MIPaKTUYECKHUE 3aHATHS;
e lIHTepaKkTUBHBIE
n1abopaTopHbIe 3aHATHS;
e JlaboparopHsbie
paboThI;

e CamocrosiTenpHas
pabora;

Hcnons3yemslie

e OrtyeT O

e OrtyeT o

e OtyeT O
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CpeacTBa
OILICHHUBAaHUA

nabopaTopHOi padoTe;
e DJK3aMCH;

nabopaTopHOit paboTe;
e DJK3aMecH;

nabopaTtopHoit pabore;
e DK3aMeEH;

DopMynUpOBKa IOKA3arejaed M KPUTEPUEB OLICHUBAHMS JAHHOW KOMIICTCHIUU IIPUBEICHA B

Tabimuue 6.

Tabnuna 6 — [lokazarenu U KpUTEpUU OIICHUBAHUS KOMIIETEHIIMU Ha dTarnax

Cocrasn

OT1uaHo
(BBICOKHI YPOBEHB)

Xoportio (6a30BbIi
YPOBEHB)

3HaTb

e oOnanmaer
(haKTUYECKUMU U
TEOPETUUECKUMU
3HAHUSMH TTPUHIIAIIOB
UCIIOJIb30BaHUS
¢uznuecknx 3¢pdexron B
BaKyyMe, IUIa3Me U B
TBEPOM TeJe s
AKCHEPUMEHTAJIBLHOTO
WCCIIC/IOBaHHS
apaMeTpoB U
XapaKTEepPUCTUK
pruOOpPOB U YCTPONCTB
MHKPOBOJIHOBOMH,
KBaHTOBOW U ONTUYECKOU
AIIEKTPOHUKH;
ocoOeHHOCTel
KOHCTPYKIIH TPHOOPOB
MHKPOBOJIHOBO,
KBaHTOBOW U ONTUYECKOU
AIIEKTPOHMKH B Mpeaenax
n3ydaeMoil obaactu ¢
MMOHMMaHHUEM TPaHUI]
MIPUMEHUMOCTH;

e 3HaeT QaKThl,
MPUHLUIIBI, IPOLECCHI,
001I1€e TTOHITHS
MIPUHLUIIOB
WCIIOJIH30BaHUS
¢uznyeckux 3pdexros B
BaKyyMe, TIa3mMe U B
TBEPJOM TeJe AJIA
AKCIIEPUMEHTAILHOTO
WCCTIEIOBAHUS
rapaMeTpoB U
XapaKTEPUCTUK
pruOOpPOB U YCTPONCTB
MHKPOBOJHOBOMH,
KBAaHTOBOW U ONTHYECKOM
ANMEKTPOHUKH, B
npezenax u3ydaeMon
obmacru;

YMeTs

e 00nasaeT Iuarna3oHoM
MIPAKTUYECKUX YMEHUN
apryMeHTHPOBAHHO
BBIOMpATh U IPUMCHSITH
METObI
HKCIIEPUMEHTATBHOTO
WCCIIEIOBAHUS
MapaMeTpoB U
XapaKTepPUCTUK
puOOPOB U YCTPOICTB
MHKPOBOJTHOBOM,
KBaHTOBOW U ONTHYECKOU
AIIEKTPOHUKH;
aHaJM3UPOBATh
MH(OPMAIUIO O HOBBIX
TUTIAX MUKPOBOJHOBBIX
pudOpoB, TpeOyeMBbIX
JUTSL Pa3BUTHS
TBOPYECKUX PEIICHUN,
abcTparupoBaHusl
npo0iem;

e oO0JajaeT QUarna3oOHOM
MPaKTUYECKUX YMEHUN
MIPUMEHSTH METOJIBI
AKCMEPUMEHTAIBLHOTO
WCCTIEIOBAHMS
napaMeTpoB U
XapaKTePUCTHK
npubopoB
MHKPOBOJIHOBOM,
KBAHTOBOW M ONITHYECKOM
AIIEKTPOHUKH;
aHaJIM3UPOBATh
MH(OPMAITUIO O HOBBIX
TUTIaX MUKPOBOJTHOBBIX,
KBaHTOBBIX U
OTITORJIEKTPOHHBIX
pubOpoB, TPeOyeMbIX
JUTSL peIeHuUs
OTIpeIeTICHHBIX MPoOIeM
B 00JIaCTH HCCIICIOBAHHUS;

Bnanets

® KOHTPOJHUPYET paboTy,
MIPOBOJUT OLICHKY
METO/IOB
SKCIIEPUMEHTAJIBHBIX
HCCIeN0BaHUN
rapaMeTpoB 1
XapaKTEepPUCTUK
MarepuaioB, IpuOOpoB U
YCTPOMCTB
MHKPOBOJIHOBOM,
KBAaHTOBOM M ONTUYECKOU
AJIEKTPOHUKH,
COBEpPIIICHCTBYET METO/IbI
paboThI;

e Oeper
OTBETCTBEHHOCTb 3a
3aBEpILICHUE 3a/1a4 B
HCCIICAOBaHMH,
MIPUCTIOCa0NINBAET CBOE
IIOBEACHHE K
00CTOSTEIILCTBAM B
peleHuu IpodIemM
METOJIHK
AKCIIEPUMEHTAIbHBIX
HCCJIEIOBaHUI
rapaMeTpoB 1
XapaKTEePUCTHUK
MarepuaioB, IpuOOpoB U
YCTPOWCTB
MHKPOBOJIHOBOM,
KBAaHTOBOM M ONTHYECKOM
ANEKTPOHUKHU;

VYIOBIETBOPUTEIILH
0 (TTOPOTOBBIH

e o0Oiamaer 0a30BBIMU
00LIMMU 3HAHUSAMU

CornacoeaHa Ha noptane Ne 13321

L4 O6J'IaﬂaeT OCHOBHBIMH
YMCHHUAMU IPUMCHATDH

¢ [MPUMCHACT MCTOJAbI
OKCIICPUMCHTAJIBHBIX
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YPOBEHD) MIPUHIIUIIOB METObI HCCIIEIOBaHUM
HCIIOJIb30BaHUS SKCIIEPUMEHTAJILHOTO rapaMeTpoB U
¢dbuzmdyeckux 3p(HEKTOB B MCCICIOBAHUS XapaKTEPUCTHK
BaKyyMe, Mia3me 1 B rapaMeTpoB U MaTepuaioB, IpuOOpPOB 1
TBEPJIOM TeJe JUIs XapaKTepPUCTUK YCTPOMCTB
9KCIEPUMEHTAJIbHOTO npubopoB MHUKPOBOJIHOBOH,
UCCIIEIOBAHUS MHUKPOBOJHOBOH, KBAaHTOBOMW U ONTUYECKON
[1apaMeTpoOB U KBaHTOBOM M ONTUYECKOU = BIEKTPOHUKHU IIPU
XapaKTePUCTUK AJIEKTPOHUKH; IpsIMOM HaOTIO/ICHUY;
puOOPOB U YCTPOKICTB aHAJIU3UPOBATh
MHUKPOBOJHOBOH, MH(OPMAIUIO O HOBBIX
KBAaHTOBOW U ONTUYECKOW  THUIIAX MHUKPOBOJHOBBIX,

AIIEKTPOHUKH; KBaHTOBBIX U
ocobeHHoCTeH OTITO3JIEKTPOHHBIX
KOHCTPYKIIMHM IPUOOPOB = MpUOOPOB, TPEOYEMBIMH
MHUKPOBOJIHOBOM, JUTSL BBITIOJTHEHUS
KBAHTOBOM M ONTUYECKOW = MPOCTHIX 3a]1ay;
AJEKTPOHUKHU;

2.3 Komnerennus IK-1
ITK-1: cmocoOHOCTBIO CTPOUTH IpOCTeiIre (PU3HMUESCKHEe U MaTeMaTHYeCKUEe MOJICIN MPHUOOPOB,
CXEM, YCTpOI\/JICTB nu YCTaHOBOK BHGKTpOHI/IKI/I u HaHOBJ'IeKTpOHI/IKI/I pa3HI/I‘~IHOFO (bYHKIII/IOHaJH)HOFO
HA3HAYCHHS, a TaKXKe MCIIOJIb30BaTh CTAHJAPTHBIC IPOrPaMMHBIC CPEACTBA HMX KOMITBIOTEPHOIO
MOJICITHPOBAHHSI.
Jns popmupoBaHus KOMIETEHIIMA HEOOXOUMO OCYIIECTBUTH PSJI ATANOB. DTarbl POPMUPOBAHUS
KOMIICTCHIINH, HpI/IMeHﬂeMBIC IJIA OTOro BHIObI 3aH$ITl/If/’I nu I/ICHOJ'H)ByeMI)Ie CpeIICTBa OILICHHUBAHUA

MIpe/ICTaBJICHbI B Ta0nuIIe 7.
Ta6muna 7 — Dtansl GOpMUPOBaHUS KOMITETECHIIMH U UCIIOIL3YEeMbIE CPEICTBA OIICHUBAHUS

KBAaHTOBBIX U
ONTORJIEKTPOHHBIX
npudopoB

Cocras 3HaTh Y™mers Bnagers

Coneprxanune IIPUHLIMIIBI [IOCTPOEHUS,  IPUMEHSITh METO/BI COBPEMEHHBIMH

3TaroB 0COOEHHOCTHU MOZETUPOBAHUS IPUOOPOB TPOTPAMMHBIMHU
KOHCTPYKIIMH, TapAMETPhl, U YCTPOHCTB CpeIcTBaMHU
XapaKTePUCTUKH U MUKpPOBOJIHOBOH, MOJIEIIUPOBAHUSI TPUOOPOB
METOZABI MOACINPOBAHNS  KBAHTOBOW M ONTUYECKOW  MHUKPOBOJIHOBOM,
pUOOPOB U YCTPOUCTB JNEKTPOHUKU; KBAaHTOBOW M ONTUYECKOU
MHUKPOBOJIHOBOH, aQHAJIU3UPOBAThH AIIEKTPOHUKHU
KBAHTOBOM U ONTUYECKOW  HH(OPMAIUIO O HOBBIX
AIIEKTPOHUKHU TUIIaX MUKPOBOJIHOBBIX,

Bunsl 3anstuii

e llHTepakTUBHbBIE
MPAaKTUYECKUE 3aHATHS;
e llHTEpakTHBHBIC
nabopaTopHBIC 3aHATHUS,
e lHTepakTUBHbBIE
JIEKLUU;

e [IpakTHueckue
3aHATUS;

e JlaboparopHbie
paboThI;

o Jlekumu;

e CamocrosiTenbHas

e lHTepakTUBHbBIE
MPaKTUYECKUE 3aHATHS;
e llHTEepakTHBHBIE
nabopaTopHBIC 3aHATHUS,
e lHTepakTUBHbBIE
JIEKLNU;

e IIpakTnueckue
3aHATUS;

e JlaboparopHbie
paboTHI;

o Jlekuuu;

e CamocrosiTenbHas

e lIHTepaKkTUBHBIE
NpaKTUYECKUE 3aHATHS,
e llHTEepakTUBHBIC
nabopaTopHbIC 3aHATHUS,
e JlabGopatopHsble
paboTHI;

e CamocTosTenbHas
pabora;
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pabora; pabora;

Hcnonb3yemblre e Otuer no e Ortuer no e Ortuer o

CpeacTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHOi padoTe;

OLCHUBAHUS e Omnpoc Ha 3aHATUSAX; e Omnpoc Ha 3aHATHUAX; e Pedepar;
e Pedepar; e Pedepar; e DK3aMeEH;
e DK3aMeH; e DK3aMeEH;

@opMylIMpoOBKa IOKa3aTelned UM KPUTEPUEB OLIGHUBAHUS JIaHHOM KOMIIETEHIMU IpPUBEACHA B
Tabmuie 8.
Tabnuua 8 — [lokaszarenu U KpUTEpPUH OLICHUBAHUS KOMIIETEHIIMHU Ha dTanax
Cocras 3HaTh Y™meTs Bnagers

Otnuuno e oOmamaet e o0yajaeT Iuana3oHoOM ® KOHTPOJHUPYET paldoTy,

(BBICOKHH yPOBEHB)  (haKTHIECCKUMU H MPAKTUYECKUX YMEHUN IIPOBOJUT OLIEHKY
TEOPETUYECKIUMHU MPUMEHSTh METOBI COBPEMEHHBIX
3HAHUSAMHU [IPUHIIUIIOB MOJICTTUPOBAHHUS IPOrPaMMHBIX CPEICTB
MOJICTTUPOBAHUS puOOPOB U YCTPOICTB MOJICTTUPOBAHUS
pruOOpPOB U YCTPONCTB MHUKPOBOJIHOBOH, npuOOpPOB U YCTPONCTB
MHKPOBOJIHOBOMH, KBaHTOBOW M ONTUYECKOM =~ MHUKPOBOJIHOBOM,
KBAaHTOBOW U ONITUYECKOW = AJIEKTPOHHKH, KBaHTOBOMW U ONTUYECKON
ANIEKTPOHUKH B Ipeesiax ~ TpeOyeMBIX JUIsl pa3BUTHS  JIEKTPOHUKH,
n3ydaeMoit obmacTu ¢ TBOPYECKUX PEIICHUH, COBEPIICHCTBYET

IIOHUMAaHHEM I'PaHUI]
IIPpUMCHHUMOCTHU,

Xopomo (0a30BbIii | e 3HAaET (AKTEHL

abcTparupoBaHusl
npo0iem;

e oOJagaeT QUarna3oHoOM

JeiicTBUs paboTHI;

e Oeper

TpeOyeMbIMH 15t
BBITTOJTHEHHSI TPOCTHIX
3ajad;

3 TunoBbie KOHTPOJIbHbIE 32/1aHUSA
Jns peanuzanuy BbILIENIEPEUUCIEHHBIX 337a4 00y4eHUs! HCIONb3YIOTCS THUIOBbIE KOHTPOJIbHBIE
3aJJaHMs WM WHBIE MaTepualibl, HEOOXOJUMBbIE JJISi OLCHKH 3HAaHWM, YMEHMH, HaBBIKOB U (WJIM) OMbITA
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YPOBEHB) MPUHLIUIIBI, TPOLECCHI, MPAaKTUYECKUX YMEHUI OTBETCTBEHHOCTH 3a
00II1e TOHATUS METOJIOB = NPUMEHSTHh METOBI 3aBepIleHrE 3a/1a4
MOZEIUPOBAHUSA MOZEIUPOBAHUSA MOJICJIMPOBAHMS,
pruOOpPOB U YCTPONCTB pruOOpPOB U YCTPONCTB pUCcIocadiiBaeT CBOE
MHKPOBOJIHOBOH, MHKPOBOJIHOBOM, IIOBEJICHUE K
KBAHTOBOM M ONTHYECKOH = KBAHTOBOM M OIITHYECKOH = OOCTOSTEILCTBAM B
AJIEKTPOHUKH B MPEJENax AIEKTPOHUKH, petieHuu mpodiemM
M3ydaeMoil 00macT; TpeOyeMBbIX JJIs PeIIEHUs COBPEMEHHBIMH
OTIpEICTICHHBIX TPOOJIEM  MPOTPAMMHBIMU
B 00J1aCTH UCCIIEIOBAHUS, CPEICTBAMU
MOZETUPOBAHUS
npuOOpPOB U YCTPONCTB
MHKPOBOJIHOBOM,
KBAaHTOBOM M OIITHYECKOMH
AIEKTPOHHUKHY;
VYIOBJIETBOPUTENILH =~ o 0o0sasacT 6a30BBIMH e 00JaaeT OCHOBHBIMU = ® TIPUMEHSET
0 (IOpOroBsbIi OOIIMMU 3HAHUSIMH YMEHHUSIMU IPUMEHSATH COBpPEMEHHBIE
YPOBEHB) METOZOB MOJICJIMPOBAHUSL =~ METO/bI MOAECIUPOBAHUA = IPOTrPAMMHBIE CPENICTBA
npruOOpPOB U YCTPOHCTB pruOOpPOB U YCTPOHCTB MOJICJIMPOBAHUS
MHKPOBOJHOBO, MHKPOBOJHOBOW, MPUOOPOB U YCTPOMCTB
KBAaHTOBOW U ONTUYECKOW  KBAaHTOBOM M ONTUYECKOW = MHUKPOBOJHOBOW,
3JIEKTPOHUKH; 3JIEKTPOHUKH, KBAHTOBOM M OIITHYSCKOM

IEKTPOHUKH NpU
MIPSIMOM HaOJIIOIEHUH;
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JESATENbHOCTH, XapaKTepHU3YIOIIMX JTanbl (OPMHUPOBAHUS KOMIIETEHIIMA B TPOIECCE OCBOCHUS
00pa3oBarenbHOM NPOrpaMMBbl, B CIEIYIOLIEM COCTABE.

3.1 Tems1 pedeparon
— TsepaotenbHble na3zepsl. PexxuMbl paboThI.
— ArtomapHble, HOHHBIE, MOJIEKY/ISIPHBIE Fa30BbIE JIA3€PhI.
— JKunkocTtHbIe J1a3epbl Ha paCTBOpaX OPraHUYECKUX KpacUTENeH.
— IlonynpoBOgHUKOBBIE J1a3€PHI.
— CTpyKTypa 1osiei ¥ TOKOB B METAJUNINYECKUX BOJTHOBOJAX.
— Kpymiblid MeTamin4eckuid BOJTHOBOI.
— Bo30yxenue 3eKTpOMarHUTHBIX BOJIH B HAIPABIISIFOIIMX CUCTEMaX.

3.2 TeMbI OIIPOCOB HA 3AHATHSAX
— TsepnotenbHbie na3zepsl. PexxuMbl paboThI.
— ATOMapHbie, HOHHBIE, MOJIEKY/ISIPHBIE TA30BhIC JIA3€PHhI.
— JKunkocTtHble J1a3epbl HA PACTBOPAX OPraHUYECKUX KpacuTeseH.
— IlomynpoBOIHUKOBBIE JIA3€PHI.
— Omnucanue KBaHTOBBIX aHCaMOJIel B MPoLIecCe peslakcaliu.
— Marpuna mioTHOCTH. YpaBHEHUE JABUKCHUS MaTPHUILIbI TUIOTHOCTH.
— bananchHsie ypaBHEHUS.
— JloOpOTHOCTH PE30HATOPOB.
— Pacnpenenenue 31eKTpOMarHUTHOTO MOJIA B MPSMOYTOJIBHOM PE30HATOPE.
— JusnexkTpuueckue pe3oHaTopsbl.
— CTpyKTypa 1osieil 1 TOKOB B METAJNINYECKUX BOJTHOBOJAX.
— Kpymislii MeTammnyeckuii BOJTHOBO/.
— Bo30yxeHne 3JeKTPOMarHuTHEIX BOJIH B HAIPABJISIONINX CUCTEMAX.
— BonHoBoe ypaBHEHHE U €r0 PEIICHHE JIJIsl TPOU3BOJILHON HAIIPABJISIIONIEH CUCTEMBI.
— ®a3zoBasi, rpyIIoBas CKOPOCTH, TUCTIEPCHS, IBJICHUE OTCEYKH JICKTPOMArHUTHBIX BOJIH.

3.3 Tembl KOHTPOJIBHBIX padoT
— DJEeMEHTHI ONTO3IEKTPOHUKU
— IlpsiMOyTrONbHBIE METAJUTMYECKUE BOIHOBO/IBI

3.4 Dx3aMeHAMOHHbIE BONPOCHI
1 Knaccudukaius HampaBisseMbIX BOJH, AMCIEpCUs HampapisieMblX BoiH 2. Kpurtuueckas
JUIMHA BOJHBI B BOJHOBOZE JJIS PA3JIWYHBIX THIIOB HAIpPaBIISIEMbIX BOJH 3. YCIOBUS paclpOCTPAHEHHUS
AIIEKTPOMAarHUTHBIX BOJIH B HAampaBisAlomMx cucremax. Kpuruyeckas dacTora, KpUTHYEcCKas JIMHA
BOJMHBI 4. OnekTpuuyeckue BOJHBI (E-BOiHBI) B NpPSMOYrolIbHOM METAJUIMYECKOM BOJHOBOIE 5.
MarnutHbie BosHbI (H-BOJTHBI) B IPSMOYTOIFHOM METALTHYECKOM BOJTHOBOIE 6. Pactipenenenue nonew u
TOKOB B IpPSIMOYTOJbHOM BOJHOBOZAE 7. Bo30yxneHue BoiAH B BOJIHOBOAAx 8. TUIBI MHUKPOBOJIHOBBIX
pe3onaropoB. JloOpotHocTh pe3oHaropa 9. Tumbl BOMH B MHKPOBOJHOBBIX pe3oHaropax 10.
PacnpeneneHue 31eKTpPOMarHUTHOTO MOJS B MOJIBIX MPSMOYTOJIbHBIX pe3oHaropax 11. Koadduuuent
OTpakeHUs, KOAPPUIUEHT CTOSYEH BOJIHBI, BXOJHOE CONPOTHUBIEHUE JUHUM nepenadn 12. luarpamma
IIOJIHBIX CONPOTHBIICHUM, METOAMKA €€ MocTpoeHus 13. YcTpoiicTBa y3KOMOJIOCHOTO COINIACOBAHMSL.
Opnouneitdubie Tpanchopmaropsl. 14. CormmacoBaHHbIE Harpysku, arTeHroartopbl. 15. YacToTHO-
CeNIeKTUBHBIE YCTpoiicTBa. MukpoBonHOBbIe GuiIbTpel. 16. Hanpanennsle orBerBuTenu. IIpuHuMD
JNEUCTBHs, KOHCTPYKIUSA, Xapaktepuctuku |7. PaszoBpamarenu. [IpmHOmnm nenrcTBusi, KOHCTPYKLIUS,
xapakrtepuctuku. 18. Ilupkynsaropel. IlpuHumMm neidcTBUS, KOHCTPYKLMS, XapaKTepUCTHKH 19.
[IpencraBnenns ¢yHkimu coctosaus. Bekrtop cocrosHus. CoBektop coctosHus 20. Omeparopsl B
IIPOM3BOJIBHOM IpencTaBieHun 21. Onpenenenue cpeaHux BenuuuH. OnpeneneHue TOYHOTO PELICHHUS
¢dbusuveckoir BenmuuuHbl 22. Yucteiii ancamOmb. CMmemranHbld aHcamOnb. Marpuiia miIoTHOCTH. 23.
VYpaBHeHUs JIBWXEHHUS I Marpuibl IUIOTHOCTH 24. TepMocTaTMpOBaHHBIM aHCaMOIb B COCTOSHUHU
TEPMOIMHaMUYeCcKoro paBHoBecus 25. Onucanue penakcaiuu 26. J[ByXxypoBHeBas CHCTeMa arOMOB BO
BHeIIHEM 1osie. OCHOBHBIE ypaBHEHMS. BeposTHOCTH MHAYLMPOBAaHHBIX MepexooB 27. JIByXypoBHEBas
CHCTEMa aTOMOB BO BHeIIHeM mojie. AHanu3 ypaBHeHuil. Kpusas Jlopenna. Cnaboe mone. CuibHOE T0JIe

CornacoBaHa Ha noprtane Ne 13321 24



28. DnemMeHTapHas TEOPHUS OTKPBITBIX ONTHYECKUX pe30HaTopoB. IIpononbHbie Monbl. [lonepeunsie Moabl
29. BomnoBasi Teopusi OTKpbBITHIX pe3oHaTopoB 30. Kiaccmdukanms OTKpPBITBIX pe3oHaTopoB 31.
Cenexkuus TUNOB KojeOaHWl B omTudyeckoM pe3oHarope 32. KorepeHTHOCTh M MOHOXPOMAaTUYHOCTD
nazepHoro uznydeHuss 33. OQHOpPOAHOE YIIMPEHUE CHEKTPAIbHBIX JUHUNA. HeomHopomaHoe ymupeHue
CeKTpabHBIX JTUHUHA 34. Cxembl (QYHKIIMOHUPOBAHUS TBEPAOTEIBHBIX J1a3epoB 35. ATOMapHbIi renuii-
HEOHOBBIN Ja3ep. 36. MoHHbI aproHoBbIi jazep 37. MonekyasapHbIAd J1a3ep Ha YIIEKUCIOM rasze 38.
BonHoBOgHOE pacrpocTpaHEeHUE CBETa, BBOJ H3JIyUEHUS B BOJIHOBOJ, IUIaHApHBIE JIMH3BI 39.
Nuterpanbabie GotonprueMHnkn 40. MHKXEKIIMOHHBIE JIa3epbl

3.5 Tembl 1a00paTOpHBIX padoT
— MHccnenoBanue 3eKTPOMarHUTHOIO 1OJISL B IIPSIMOYTOJILHOM BOJIHOBOJIE
— IlomynpoBOAHMKOBBIE JETEKTOPBI ONTHUECKOTO U3ITyUEHUs

4 Meronn4yeckue MaTepuaJibl
s obecniedeHust mporecca OOydeHHUsI M PEIICHHS 3a7ad OOYYCHHS HCIIONBb3YIOTCS CIICTYIOITHE
MaTepuabl:
— METOIMYECKUE MaTepHaIbl, OMPEIACISIONIME MPOICAYphl OIICHUBAHMUS 3HAHWUM, YMEHUH,
HaBBIKOB W (WMJIM) OMbBITA JEATEILHOCTH, XapaKTEPHU3YIOIIHUX JTanbl (OP-MUPOBAHHS KOMIICTCHIIHH,
cortacHo 1. 12 paGoyeil mporpaMMel.

4.1. OcHoBHas JuTEpaTrypa

1. DnexTpoauHaMMKa U pacmpocTpaHeHue paauoBoiH [Teker] : yueOHoe nmocodbue / JI. A. bokos,
B. A. 3amorpunckuii, A. E. Mannens ; MunucrepctBo o0pa3oBanusi U Hayku Poccuiickoit @enepanuu,
ToMckuii TOCyaapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U paauo3aeKTpoHUKU. - Tomck : TYCVYP,
2013. - 410 ¢ (mamuune B 6ubmmorexke TYCVYP - 50 5k3.)

2. YctpoiictBa CBY u antennsl: Yue6Hoe nocobue / lanruna JI. U., 3amorpunckuii B. A. -
2012. 223 c. [Dnekrponnbiit pecypce] - Pexxum moctyna: http://edu.tusur.ru/publications/712, cBOOOTHBIIA.

3. Kucenes, I.JI. KBantoBas u ontuyeckas MeKTpOHHUKA. [DIEKTPOHHBIN pecypc]| — DIEKTPOH.
nan. — CII0. : Jlanb, 2011. — 320 c. [DnekTponHbIit pecypce]. - http://e.lanbook.com/book/627

4. BseneHue B KBAaHTOBYIO U OINTHYECKYIO AJIEKTPOHUKY: YueOHoe nmocobue / bamkupos A. U.,
[Magmapos C. M. - 2012. 98 c¢. [OnekrpoHHbIi pecypc] - Pexum  pgocryna:
https://edu.tusur.ru/publications/1578, cBOOOAHBIA.

4.2. lonoiHUTEIbHAS JUTEpaTypa

1. DnexTrpoauHaMMKa U paclpoCTpaHEHHE PaJUOBONH : YueOHoe mocodue g By3oB / B. B.
Huxonsckuit, T. . Hukonbcekas. - 3-e u3d., nepepad. u jgom. - M. : Hayka, 1989. - 543[1] c. : un. -
bubmmorp.: c. 540-543. - ISBN 5-02-014033-3 (manuune B 6udmmorexke TYCVYP - 35 3k3.)

2. DJeKTpoJMHAMHUKa U paclpoCTpaHEHUE paJuoBOIH : YueOHuK Juist By30B / b. M. Iletpos. - 2-
e u3M., uctp. . - M. : Topsaas nmuaus-Tenexom, 2007. - 558[2] ¢ (nammune B 6ubmmorexke TYCYP - 100
9K3.)

3. Maunprme B.A. OCHOBBI KBaHTOBOHM AJIEKTPOHHUKH M JIA3EPHOH TEXHHUKH: Y4eOHOE mocodue
11 By30B. — M.: Bricmias mikona, 2005. - 542 c. (nanuuue B 6ubnuoreke TYCYP - 38 9k3.)

4.3. O6s13aTesibHbIE YUeOHO-METOAMYECKHUE MOCOOUsI

1. HccnemoBaHue >IEKTPOMAarHUTHOTO TOJS B TPSMOYTOJIBHOM BOJIHOBOAE: MeTonudeckne
yKa3aHusd K JabopaTopHoil pabore s cryneHToB HampasiaeHus 210100.62 — DnexkTpoHHKa U
HaHoonekTponuka / bamkupoB A. U. - 2014. 17 c. [OnexrpoHHsli pecypc] - Pexum moctyma:
http://edu.tusur.ru/publications/3981, cBOOOHBII.

2. MHccnemoBanue oOBEMHBIX PE30HATOPOB: MeToauueckue ykazaHus K jJaboparopHoil padoTte
s crynenToB HampasieHus 210100.62 — DnexkTpoHuka U HaHO?JIeKTpoHuKa / bamkupos A. U. - 2014.
16 c. [DnexTponnsii pecypc] - Pexxum nocryma: http://edu.tusur.ru/publications/3983, cBoOoHBII.

3. MukpoBogHOBasi >IEKTPOHMKA: MeToauueckue yKa3aHus K MPAaKTUYECKUM 3aHATHUSAM JUIS
cTyaeHToB HampasieHus «210100.62 — DnexkTpoHUKa U HaHOANIEKTpoHUKa» / bamkupos A. U. - 2014. 7 c.
[DnexTpoHHBIH pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/3980, cBOOOTHBIIA.

4. DOnexkTpoMarHuTHbIE 1O U BoHBLI: COOpHUK 3a1a4 U ynpaxHeHuit / bokos JI. A., Maunzenp
A. E., lllanruna JI. U., Cokonosa XK. M. - 2013. 271 c. [OnexTpoHnslii pecypc| - Pexxum nocrymna:
http://edu.tusur.ru/publications/3697, cBoOOIHBIH.
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5. VYcrpoiictBa CBY u anteHHbl: YueOHOoe Mmeromudeckoe mnocobue / Ilanruna JI. U.,
3amorpunckui B. A. - 2012, 163 «c¢. [OnektpoHHbli pecypc] - Pexum pocrymna:
http://edu.tusur.ru/publications/715, cBOGOAHBIA.

6. MukpoBOJIHOBas ANEKTPOHUKA: MeTonnuecKue yKa3zaHusl MO CaMOCTOSITEIIBHOM padoTre is
crynenToB HarmpasieHus 210100.62 — DnekrpoHuka U HaHOANEKTpoHHKa / bamkupos A. U. - 2014. 17 c.
[DnexrponnsIii pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/3979, cBoGOIHBII.

7. HccnemoBaHue OCHOBHBIX IapaMeTpOB MOJYNPOBOJHUKOBOTO Ja3epa: Meronudeckue

yKazaHusi K JjaboparopHoil pabore mia cryaeHToB HampaBiaeHudd 210100.62 — DnekrpoHuka u
HaHOANIeKTpoHKKa, 222900.62 — HaHoTexHONOrMM M MHKpocUcTeMHas TexHuka / bamkupo A. WU.,
Mepowna B. B. - 2014. 20 c. [OnekrpoHHbli pecypc] - Pexum  gocryna:

https://edu.tusur.ru/publications/3984, cBOGOIHBIIA.

8. IlomynpoBOOHUKOBBIE JAETEKTOPHI ONTHUYECKOrO H3Iy4deHHs:: MeToauveckue yKa3aHHus K
naboparopHoil pabore mnsi cryneHTtoB HampasieHud 210100.62 — DnekTpoHHMKAa M HAHOZJICKTPOHUKA,
222900.62 — HaHoTexHOIOTMU U MUKpOCUcTeMHas TexHuka / bamkupos A. U., lllep6una B. B. - 2014.
17 c. [DnexTpouHsIii pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/3985, cBoO0HBIHA.

9. KgsanToBas u onTuyeckas MEKTPOHUKA : YUeOHO-METOAUYECKOE MOCOOUE MO MPAKTUYECKUM
saustusm / Illamruma JI. WM. - 2012. 228 c. [DnektpoHHBIA pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/7 14, cBOOOIHBIIA.

10. KBaHToBass M omnTuYeckas 3JICKTPOHUKA: METONMYECKHE YyKa3aHUs IO CaMOCTOSTEIbHON
pabore mns crynentoB HampaieHuid 210100.62 — DnekTpoHMKa U HAHOIEKTpoHHKA, 222900.62 —
HanorexHonoruu u MukpocucreMHasi Texauka / bamkupos A. U. - 2014. 20 c. [DnekTpoHHBIN pecypc] -
Pexum noctyna: https://edu.tusur.ru/publications/3988, cBo6oaHBII.

11. KBaHTOBas U onTHYECKAas ICKTPOHUKA: METOAMUYECKHUE YKa3aHUS K TPAKTHYSCKUM 3aHSATUSIM
st cryaeHToB  HampaiaeHud 210100.62 — DnekTpoHMKa W HaHO3JIEKTpoHHWKa, 222900.62 —
HanorexHonoruu n MukpocucreMHasi Texauka / bamkupos A. U. - 2014. 7 c¢. [DnekTpoHHBIH pecypc] -
Pexum noctyna: https://edu.tusur.ru/publications/3987, cBo60aHBII.

4.4. ba3bl JaHHBIX, THPOPMALHOHHO CIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. 1. Hayuno-oOpazoBarenbHusiii mopran TYCYP
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