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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
Ilenpto mpernomaBaHusl JUCHUIUIMHBI «BakyyMHBIE W TIJIa3MEHHBIC MPUOOPHI M YCTPOMCTBa»
SIBIISICTCS TIOJIYYCHUE YIITYOJIEHHOTO MPOQECCHOHATBFHOTO 00pa30BaHus 10 pa3paboTKe, UCCICTOBAHUIO U
JKCIUTyaTalluk TPHOOPOB W YCTPOMCTB BAaKyyMHOHW M IUTA3MEHHOH AJICKTPOHHMKH, ITO3BOJISIONIETO
BBIIIYCKHUKY OOJIafaTh MPEeIMETHO-CIEIUATH3UPOBAHHBIMA  KOMIETCHIIMSIMHA,  CIIOCOOCTBYIOITUMH
BOCTPEOOBAaHHOCTH Ha PHIHKE TPY/IA.

1.2. 3agaum QM CUMILTHHBI
— o0ecrieueHNE BO3MOXKHOCTH OBICTPOTO W CAaMOCTOSITENILHOTO MPHUOOPETEHUSI HOBBIX 3HAHUI B
o0acT BaKyyMHOW 3JIEKTPOHHOW U TUIA3MEHHOW TEXHUKH, HEOOXOIUMBIX JIJISl aIalTallii M YCIEITHON
npodeccruoHanbHOMN AeATEeILHOCTH B 001aCTH BAKyYMHOM U MJIa3MEHHON AIIEKTPOHUKH.

2. Mecto aucunniimubl B ctpykrype OITIOIT
Hucnunnuna «BakyymHbIe B 1U1a3MeHHbIEe mpuOopbl U ycrpoiictBay (b1.B.OJl.7) otHOCHTCSA K
Omoky 1 (BapuaTuBHAs 4acTh).
[IpenumiecTBylOUMMH ~ TUCHUIUIMHAMY, (OPMHUPYIOIIMMU  HayalbHbIE 3HAHUS, SBISIOTCS:
BakyymHas u miiazmMeHHas aeKTpoHruka, Maremaruka, Marepuaisl 31€KTPOHHOW TEXHUKU, PU3HKA.
[locnenyromumMu JUCUUIIIIMHAMU SBISAIOTCS: OCHOBBI TEXHOJOTHUU AJIEKTPOHHOM KOMIIOHEHTHOM
0a3bl.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— OIIK-1 cnocoOHOCTBIO MPEACTABIATH aJIEKBATHYIO COBPEMEHHOMY YPOBHIO 3HaHUI Hay4HYIO
KapTUHY MHUpPAa Ha OCHOBE 3HAaHUS OCHOBHBIX MOJIO)KEHUM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAayK U
MaTreMaTuKy;

— JIK-1 cnocoGHOCTBIO CTPOUTH MPOCTEUIINE (QUINYECKHE M MaTeMaTU4YeCKue MOJeNn
npuOOpOB, CXEM, YCTPOWCTB M YCTAaHOBOK OJCKTPOHMKH W HAHOAJIEKTPOHHKH  Pa3IMYHOTO
(YHKLIMOHAJIBHOIO Ha3HAYECHUs, a TaKXKe HCIOIb30BaTh CTAHJApTHBIE HPOTPaMMHBIE CpEICTBA HX
KOMITBIOTEPHOTO MOJICJINPOBAHNS;

— [IK-3 TroTOBHOCTBIO aHANIM3MPOBATH W CHUCTEMATH3UPOBATH pPE3YJbTAaThl MCCIEIOBAaHUI,
MIPEJICTaBIISITh MaTepuaibl B BUJE HAYYHBIX OTYETOB, MyOIMKAIMii, TPE3eHTAUi;

— [IK-5 roToBHOCTBIO BBINOJIHATH PAacyeT U MPOEKTHUPOBAHUE IEKTPOHHBIX MPUOOPOB, CXEM U
YCTPOMCTB pa3iIU4YHOro (hyHKIIMOHAJIBHOTO Ha3HAUEHHs B COOTBETCTBUHM C TEXHMYECKUM 3aJaHHEM C
HCIOJIb30BaHUEM CPE/ICTB aBTOMATH3AI[MHU POEKTUPOBAHUS;

— [IIK-6 cmnocoGHOCTBIO pa3pabaTbiBaTh MPOEKTHYIO U TEXHUYECKYI JOKYMEHTAIHIO,
o(hopMIIATh 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKUE padoThI;

— IIK-7 rOTOBHOCTBIO OCYIIECTBIISATh KOHTPOJb COOTBETCTBUS pa3paldaTbIBa€MbIX MPOEKTOB U
TEXHUUYECKOM JIOKYMEHTAllUM CTaHJapTaM, TEXHUYECKUM YCIOBUSIM U JIPYTMM HOPMAaTHUBHBIM
JOKYMEHTaM;

B pesynbrare u3ydeHus IUCHUIUIMHBI 00Y4atoIUNCs JOIKEH:

— 3HaTh OCHOBBI (DM3MKM BaKyyMa, IUIa3Mbl M TBEpPAOIO Tela; MPUHIUIBI HCIOIb30BAHUS
¢usnyecknx >PQPeKToB B BaKyyMe M B IJa3Me B NMpUOOpax M yCTPOWCTBaX BaKyyMHOH, IJIa3MEHHOMH
ANIEKTPOHMKH; KOHCTPYKLIMH, HapaMeTpbl W XapaKTePUCTUKHM M METO/bl MOJAETUPOBaHUS NpHOOpPOB
BaKyyMHOH M IUTa3MEHHON 3IIEKTPOHUKH

— yMeThb NPUMEHSITh METO/ABI pacueTa MapaMeTpoB U XapaKTEPUCTHK MPUOOPOB BaKyyMHOH U
IUIa3MEHHON AJIEKTPOHMKH; MPUMEHSATh METO/bl MOJEIUPOBAHUS M TPOEKTHUPOBAHUS NPUOOPOB U
YCTPOMCTB BaKyyMHOM M IUIa3MEHHON SJIEKTPOHMKH; aHAJIM3UPOBATh MH(POPMAIMI0 O HOBBIX THIAX
BaKyyMHBIX U IUIa3MEHHBIX MPpHOOpax

— BJaJeTh METOJaMM OHKCIIEPUMEHTAIBHBIX HCCIIECAOBAaHUM MapaMeTpoB U XapaKTEPUCTHK
MarepuasoB, NPUOOPOB M YCTPOHCTB BAKYYMHOW U IUIa3MEHHOM SIIEKTPOHHUKH; COBPEMEHHBIMU
MIPOrPaMMHBIMH CPEJCTBAMH MOJEIMPOBAaHUS U MPOEKTUPOBAHUS MPUOOPOB BaKYyMHOHM U IJIa3MEHHOU
ANIEKTPOHUKH; METOAMKON pacyeTa OCHOBHBIX y3JI0B IPUOOPOB BAKYYMHOU U IJIa3MEHHOM JIEKTPOHHUKH.
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4. O0beM IMCHUILIMHBI U BUAbI Y4eOHO# padoThl
OO6mas TpyAO€MKOCTh IUCUUIUIMHBI cocTaBisieT 5.0 3aueTHBIX €IUHUIBI M IpEICTaBlIeHa B
tabnure 4.1.
Tabmuma 4.1 — TpynoeMKOCTh AUCITUTUTHHBI

Bunbt yueOHO e TeNbHOCTH Bcero gacos CemecTpsl
7 cemecTp

AynuTOpHBIE 3aHTHS (BCETO) 72 72
Jlekuun 18 18
[IpakTryeckue 3aHATUS 18 18
JlaGopatopHbie pabOTHI 18 18
KypcoBast pabora (mmpoekr) 18 18
CamocrosTenpHas pabora (Bcero) 72 72
[TonroroBka K KOHTPOJBHBIM paboTamMm 8 8
Brimonaenue KypcoBoro npoekrta (padboTsr) 10 10
Odopmienne 0TUeTOB M0 JIa0OPaTOPHBIM padoTaM 8 8
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 15 15
CamMocTosTenbHOE U3yueHue TeM (BOIPOCOB) 17 17
TEOPETUYECKON YacTH Kypca
[TonroroBka K MpakTUYECKUM 3aHATUSM, CEMUHApaM 14 14
Bcero (6e3 ax3ameHa) 144 144
[ToaroroBka u cnaya sK3aMeHa 36 36
OO61mas TpyI0eMKOCTh, U 180 180
3ayetrHble EAuHUIIB 5.0 5.0

5. ConepxaHue IMCHMILINHBI

5.1. Pa3nenanl AMCHUILIMHBI 1 BUABI 3aHATHH
Paznenbl AUCHUIUIMHBI ¥ BUBI 3aHATHI IPUBEACHHI B Tabnuie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHITUHH

/'B.
(6
e3

S

bIC

| )
Ha3zBauus pa3aenoB JUCIUILIAHEL E JEBE0R2EZ2R55%5853 8. e =

7 cemecTp

1 BakyymHble TpruOOpHI € 4 5 0 10 18 19 OIIK-1, IIK-
KBa3UCTAaTUYECKUM YIIPABICHUEM. 1, IIK-3, T1K-
5, IIK-6, I1K-
P

2 DNEeKTPOHHO-TY4YEeBbIC MPUOOPHI 6 4 8 12 30 OIIK-1, ITK-
1, ITIK-3, TIK-
5, ITK-6, TTK-
7

3 ®OTOIIEKTPOHHBIC TTPHUOOPHI 4 5 6 12 27  OIIK-1, ITK-
1, ITIK-3, TIK-
5, ITK-6, TTK-
7

4 TInazmenHbie TPUOOPHI U 4 4 4 38 50 OIIK-1, ITK-
YCTpOMCTBA 1, IIK-3, IIK-
5, ITK-6, TIK-
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Hroro 3a cemectp 18 18 18 72 18 144
Utoro 18 18 18 72 18 144
5.2. Conep:xkanue pa3aejioB JUCHUIIMHBI (110 JEKIIUAM)
ConeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIUSAM) IPUBEACHO B Tabmwmie 5.2.
Tabmuna 5.2 — Coxeprkanue pasaeinoB TUCHUILIAH (TI0 JISKITUSIM)
Hazpanus pa3znenos CopneprkaHue pa3iesoB TUCHUIUIUHEI 110 JIEKIHIM 8E8.=8 >
7 cemecTp
1 Bakyymubie mpubopsl ¢ du3nueckue mporecchl B BAKYYMHBIX TPHOOpax. 4 OIIK-1,
KBa3UCTaTUYECKUM Craruyeckuil 1 AMHAMUYECKUN pPeXUMbI pabOThI IK-1, IIK-
YIPaBJICHUEM. BaKyyMHBIX TTpuOOpoB. [lapameTpsl u 3, IIK-5,
XapaKTEPUCTUKH BaKYyMHBIX IPUOOPOB. [IK-6, IIK-
Utoro 4 !
2 DNEeKTPOHHO-JIy4YeBbIE  DJEKTPOHHAsS ONTHUKA. [[BH)KEHHE IEKTPOHOB B OIIK-1,
puOopbI HEOJHOPOJHBIX IEKTPUUECKUX U MATHUTHBIX MOJISX. IK-1, TTK-
CucreMbl pOpMHPOBaHUS MHTEHCHUBHBIX ITyYKOB. 3, I1K-5,
[Ipunuun nocrpoenus nymek [Iupca. [Ipuemubie n [IK-6, T1K-
NepeatoIIHe AEKTPOHHO-ITy4eBbIe IPUOOPHI. 7
DNEeKTPOHHO-ONTUYECKHE TPE0Opa3oBaTeu.
Hroro
3 ®0OT03IEKTPOHHBIE ®oT0371eKTpOoHHBIE TPUOOPEI POTOAIEKTPOHHBIE 4 OIIK-1,
IPUOOPHI KaTo/ibl. @OTOAIEMEHTHI ¢ BHEIIHUM (POTOAD(HEKTOM. ITK-1, ITK-
@DOTO31EKTPOHHBIE YMHOKUTEIH. DIEKTPOHHO- 3, I1K-5,
ONTHUYECKUE MPe0oOpa3oBaTeIy. [IK-6, T1K-
Hroro !
4 TInazmennble npubopsl  [1na3ma ra3oBeIX pa3psAaoB. DIEKTPUUECKHM pa3psia B OIIK-1,
Y YCTPOICTBA raze. [Ipubops! 1 ycTpoiicTBa TIIa3MEHHOM ITK-1, TIK-
ANeKTpoHUKH. OCHOBHBIEC 00IACTH TPUMEHEHUS 3, I1IK-5,
IJIa3MEHHBIX TPUOOPOB. [1K-6, ITK-
Hroro 4 7
Hroro 3a cemectp 18

5.3. Pazaesbl AMCUMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H € 00ecneYnBAKIUMHY (TPeAbLTYIIUMHU)
U oOecneynBaeMbIMU (NMOCJAeAYIONUMHE) JUCHUNIIMHAMUA
Paznenbl TUCHUIUIIMHBL 1 MEXIUCIUTUTMHAPHBIC CBS3U C 00ECTIEYMBAIOIIMMHU (TPEABIAYIIUMH) U
obecrieunBaeMbIMU (TIOCJIETYIONTUMU ) TUCITUTUIMHAMHE TPEICTAaBICHBI B TabauIe 5.3.
Tabnuna 5.3 — Pazaensl IUCHUTUTHHBI M MEKIUCIUILTHHAPHBIE CBSI3U

No paznenoB qaHHOUM MUCIUTIUIMHBL, 111 KOTOPBIX
He00X0IUMO U3ydeHHEe 00eCTIeUNBAIONIUX U
o0ecrneynBaeMbIX JUCITUIIINH

1 2 3 4

[IpenmecTByronme JUCIUIIITMHBI

HanmMmeHoBaHMEe TUCIIMILINH

1 BakyyMmHas 1 m1a3sMeHHas JJIEKTPOHUKA +

2 Marematuka +

3 MaTepI/IEUIBI 3JICKTpOHHOﬁ TCEXHHUKU

+ + + 4+
+ + + 4+
+ + + 4+

4 dusuka +
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[Tocnenyromue TUCITATIITAHBI

1 OCHOBBI TEXHOJIOTUH IEKTPOHHON
KOMITOHEHTHOH 0a3bl

+

+

5.4. CooTrBeTcTBHE KOMIIETEHIIMI, GOPMUPYEMBIX NPH U3YyYEeHUM TUCHHUILUIMHBI, U BUA0OB 3aHATHI
CootBercTBUE KOMIETEHUUN, (OPMUPYEMBIX MPH U3YyYEHUU IUCHUIUIMHBI, U BUIOB 3aHSATHUI

MpeICTaBICHO B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBEeTCTBHE KOMIIETCHIIMH, (GOPMHUPYEMBIX TPU H3YYCHUHU TUCHUILIMHBI, W BUIOB

3aHATUU

=

Bunp! 3ansatuit

Komrie
TECHIIU
KII
nn

=)
S

Jle

o < S Q
3 o g o= Q

< = o)
QO F ol Qs EH

=)
°N

=
]

e
-

S

DopMbI KOHTPOJIS

o
=
=~

-1

IK-1 + +

IK-3 + +

S O
o0 =
+

+

Konrtponwhas padora,
Oxk3ameH, KoHcIiekT
CaMoIoaroToBku, OTyeT
1o JaboparopHO
pabote, Ompoc Ha
3aHATUIX, 3aluTa
KYpPCOBBIX ITPOEKTOB
(pabor), Tect, OTuer o
KypcoBoii paboTte

KonrtposnpHhas padora,
Ox3ameH, Koncnekr
camonoaroroBku, OTuer
110 J1abopaTopHOU
pabote, Ompoc Ha
3aHATUSX, 3alIUTa
KYPCOBBIX TTPOSKTOB
(pabor), Tect, Otyer no
KypcoBoii pabote

KonrtponbHas pabora,
Ok3ameH, Koncnekr
caMomnoarotosku, OTuer
1o j1aboparopHoOu
pabore, Ompoc Ha
3aHATHAX, 3aIInTa
KYpPCOBBIX ITPOEKTOB
(pabor), Tect, OTyer no
KypcoBoii pabote

ITK-5 + +
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KontponwsHas padora,
Ox3ameH, Koncrekr
CaMoIoAroToBKu, OTYeT
10 J1abopaTOpHOM
pabote, Ompoc Ha
3aHATHAX, 3alIuTa
KYPCOBBIX TTPOEKTOB
(pabort), OTyer mo
KypcoBoii pabote, Tect




I1K-6 +

IK-7 +

KonTpomnsHnas pabdora,
Ox3ameH, KoHcIiekT
camMoIoarorosku, OTuer
o 1abopaTopHO
pabore, Ompoc Ha
3aHATUIX, 3aluTa
KYpPCOBBIX ITPOEKTOB
(pabor), Tect, OTyer mo
KypcoBoi pabote

KonTponbhas pabora,
Ox3ameH, KoHCIIekT
camMonoAroToBku, OTyer
10 JTabopaToOpHOU
pabote, Ompoc Ha
3aHATHUSX, 3alInuTa
KYPCOBBIX TIPOEKTOB
(pabor), Otyer o
KypcoBoii paborte, Tect

6. UuTepakTuBHBbIE MeTOABI U GOPMBI OPraHU3aLHUN 00yUYEeHHS

He npenycmorpeno PVYIIL.

7. JlabopaTtopHble padoThI
HaumenoBanue nabopatopHbIx padoT npuBeaeHo B Tadbaune 7.1.
Tabnuna 7.1 — HaumeHnoBaH#e 1a00paTOpHBIX padboT

HasBanus pasnenon HaumenoBanue 1a60paTopHbIX paboT 8E8.=8 >
7 cemecTp
2 DnekTpoHHO-Ty4YeBble  VcciienoBaHue 3MEKTPOHHO-IYUEBBIX TPYOOK € 8 OIIK-1,
puOopbI IEKTPOCTATUYECKUM U MAarHUTHBIM YIIPABICHUEM [K-1, IIK-
3, IIK-5
I/I 8 s )
Toro TTK-6, TIK-
7
3 ®OTO3EKTPOHHBIE Uccnenosanue HoTor1eMEeHTOB U (POTOATEKTPOHHBIX 6 OIlK-1,
npudopbI YMHOXKUTENECH IIK-1, TIK-
3, IIK-5
n 6 s )
rore TIK-6, TTK-
7
4 TInasmenHble npubopsl  MccnenoBanue THPATPOHOB TICIOIIETO pa3psiia 4 OIIK-1,
U yCTPOMCTBA Wroro [K-1, TIK-
3, 1IK-5,
[1K-6, ITK-
7
Hroro 3a cemectp 18

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDbI)

HanmMeHnoBaHMe nMpakTHUECKUX 3aHATHN (CEMUHAPOB) MpUBEICHO B Tadnuie 8.1.
Tabnuna 8.1 — HaumeHoBaHME IPAKTUUYECKUX 3aHSATUH (CEMUHAPOB)

HasBauus pasienon HauMeHOBaHHE MPAKTHYECKNX 3aHATHIT (cemuHapoB) ; S § 8. = & 8
7 cemecTp
1 BakyymHuble ipubopsl ¢ JITnoaHbINH U TPUOIHBINA TPOMEXKYTOK. OIlK-1,
KBa3UCTaTUUYECKHUM Hroro IIK-1, IIK-
YIIPABJICHUEM. 3, IIK-5,
7
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[1K-6, ITK-
7
2 DnexTpoHHO-Ty4YeBble  OTKIOHSOMUE U (HOKYCUPYIOIINE CHCTEMBI, 4 OIIK-1,
npuOopbI ToKonpoxoxaeHue B DJIT [K-1, IIK-
Utoro 4 3, IIK-5,
IK-6, ITK-
7
3 @OTO3IEKTPOHHBIE BaKyyMHBII 1 HOHHBIN (POTOIIIEMEHT, 5) OIIK-1,
IPUOOPHI MHOTroKackaansie ®IY IK-1, TIK-
3, IIK-5
" 5 9 )
Tore T1K-6, [TK-
7
4 TInazmennbie mpubopsl  Tieromuii pa3psin 4 OIIK-1,
U yCTPOMCTBA Hroro [K-1, IIK-
3, IIK-5,
[K-6, ITK-
7
Hroro 3a cemectp 18

9. CamocrosiTesibHasA pabdora
Buasl camoctosiTenbHO pabOThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIMH TPEICTABICHBI B
Tabmuue 9.1.
Tabmuma 9.1 — Buabl caMoCTOATENBHOM paboThI, TPYIOEMKOCTh B (POpMUpPYEMbIe KOMIETECHIHH

Busl camocTosTenbHOM 2422 E
HasBanus paszienos A 552 2 DopMBI KOHTPOJIS
paboThI © o= b Z
7 cemecTp
1 Bakyymusie mpubopsi ¢ [loaroroBka k 2 OIIK-1, 3ammTa KypCOBBIX
KBa3UCTaTUYECKUM IIPAKTUYECKUM 3aHATHAM, I1K-1, poeKToB (pador),
YIIPABJIEHHUEM. CeMUHapaMm I1K-3, Koncnekr
CamocTosTEIbHOE 2 TK-5, CaMOTIOATOTOBKY,
W3yUCHHE TeM (BOTPOCOB) [1K-6, KonTponbHas pabora,
TEOPETUUECKOM YaCTH IIK-7 Onpoc Ha saHATHIX,
Kypca Otuer 1o KypcoBoi
pabore, Tect, Dx3ameH
[IpopaboTka JIEKITMOHHOTO 2
marepuaia
BrImonHeHne KypcoBoro 2
npoekTa (paboThl)
[TonroroBka k 2
KOHTPOJIbHBIM paboTam
Htoro 10
JIEKTPOHHO-TTyIEBHIE OJITOTOBKA K -1, amuTa KypCOBBIX
29 ya IT 2 OIIK-1, 3
npudopbI NPAaKTUYECKUM 3aHATHIM, [1K-1, poeKToB (pador),
CeMUHapaM I1K-3, Koncnekr
CaMOCTOSTEIIBEHOE 2 [IK-5, CaMOIOATOTOBKH,
U3yueHHE TeM (BOIPOCOB) [1K-6, Kontponbhas padora,
TEOPETUYECKOM yacTu IIK-7 Onpoc na 3AHATHAX,
Kypca OTt4er no KypcoBon
pabore, Otyer no
[TpopaboTka ITeKIIMOHHOTO 2 1nabopatopHoit paGore,
marepuaia
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OdopmiteHre 0T4eTOB 1O 2 Tect, Ox3amen
nabopaTropHbeIM paboTam
BrImiotHeHHE KypCOBOTO 2
npoekTa (paboThl)
[ToaroroBka k 2
KOHTPOJIbHBIM paboTam
Utoro 12
3 ®OTOANEKTPOHHBIE IToaroroBka k 2 OIIK-1, 3anmTa KypCcoBbIX
npuOopbI IIPAKTUYECKUM 3aHATHSIM, I1K-1, poeKToB (pabdor),
ceMHHapam [1K-3, Koncmekt
CaMOCTOSITENILHOE 2 gi'g’ ;(aMOHOﬂFOTOB Kﬂé
H3y4YCHHE TeM (BOIIPOCOB) K 7’ OOHTPOHBHM paboTa,
TEOPETUUCCKOM 4acTh i TpOC Ha 3AHATHAX,
OTuer 1o KypcoBoii
Kypca
pabote, Otyer o
[IpopaboTka JIEKITMOHHOTO 2 naboparopHoii paGore,
Marepuraia Tect, Dx3aMeH
OdopmieHHE OTYETOB 110 2
J1ab0opaToOpHBIM paboTam
BrimonHeHne KypcoBoro 2
npoekTa (padoThl)
[ToaroroBka k 2
KOHTPOJIbHBIM paboTam
Htoro 12
4 TInazmennsie npubopsl  [lonroroska x 8 OIIK-1, 3amwuTa KypcOBBIX
U YCTPOHCTBA MPaKTUYECKUM 3aHATHSIM, ITK-1, MPOEKTOB (pador),
CeMHHapaMm I1K-3, Koncnekr
CaMocTOSITENbHOE 11 gi'g’ ;(aMOHOMOTOBKHé
- HTPOJIbHAS T
W3Yy4YeHHE TeM (BOIIPOCOB) K 7’ OO POJIbHAA paboTa,
TEOPETUYECKON YacTu TpOC Ha 3aHATHAX,
Kypca OTuer 1o KypcoBoii
pabote, Otyer no
[TpopaboTka ITEeKIIMOHHOTO 9 naboparopHoii pabore,
Marepuaia Tect, Dx3amen
Odopmienre 0T4eTOB MO 4
nabopaTopHBIM paboTam
BrlmonHeHne KypcoBoro 4
npoekTa (paboTsl)
IToaroroBka k 2
KOHTPOJBHBIM paboTam
Htoro 38
Hroro 3a cemectp 72
IToxroroBka u crada 36 DK3aMeH
9K3aMeHa / 3a4era
Uroro 108

10. KypcoBasi padora (nmpoekr)

TpynoeMKOCTh ayAMTOPHBIX 3aHATHH U (OPMUPYEMble KOMIETCHIIMH B paMKaX BBIMOJTHEHUS
KypcoBoii paboThI (TipoekTa) npeacrapieHs! Tadmuie 10.1.
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Tabmuma 10.1 — TpynoeMKoCTh aymUTOPHBIX 3aHATHH U (opMUpyeMble KOMIIETEHIMH B paMKax
BBITIOJTHEHHSI KyPCOBOM paboTHI (TIPOEKTa)

. Tpynoemkocts ~ @opMupyemble
ConeprkaHue KypcoBoii paboThI pyA PMHPY
(uac.) KOMITETCHIIUHI
7 cemecTp

[TpencrarieHne CUCKa UCTIONB3YyEeMOU TUTEPATYPhI, padOUIrX 8 OIIK-1; ITK-1;
MaTepualioB, YePHOBOTO HAOpOCKa copepxkaHus (T1aHa) KypCcoOBOTO ITK-3; TIK-5,
MpOEKTa [K-7
[IpencraBiieHne 4EpHOBOTO BapuaHTa KypCOBOIO IIPOEKTA 4
3amuTa KypcoBOTo MPOEKTA:- COJCPKAHNE TTOSICHUTEIIBHOM
3aIUCKH, ITTyOMHA PACKPBITHSI TEMBI;- 0()OpMIICHHE;- TOKIaT;-
OTBETHI Ha BOTIPOCHI;- TBOPYECKHE MOMEHTHI.
Hroro 3a cemectp 18

10.1. Tembl KypcoBBIX padoT (IPOEKTOB)
[TpumepHas TemMaTuka KypCcoBBIX paboT (IPOEKTOB):
— 1) aIeKTpOHHO-ONTHYECKAasi CHCTEMa YCTAaHOBKH JJISl Pa3MepHOI 00pabOTKU MaTepuaos;
— 2) DIeKTPOHHO-ONTHYECKas CHCTeMa YCTAaHOBKH JJIsi CBapKH MAaTepHUalioB 3JIEKTPOHHBIM

JY4OM;
—  3) BIEeKTPOHHO-ONTHYECKAsi CHCTEMA YCTaHOBKH JUTS TUTABKH METAJIOB AJIEKTPOHHBIM JTy4OM;
—  4) BneKTpOHHO-ONTHYECKAsi CHCTEMA YCTaHOBKH JUISI AJIEKTPOHHOH JINTOTpadu;
— 5) DJIEeKTPOHHO-ONTHYECKAas CHUCTEMa YCTAHOBKU JJIsI OSJIEKTPOHHO-TYYEBOTO HCHAPECHUS
Mmarepuaia,

—  6) DIEKTPOHHO-ONITHYECKAsl CHCTEMA TPHUEMHOM TEJIEBU3MOHHOMN TPYOKH.
11. PeiiTuHroBasi cucremMa AJ1sl OLEHKH yCIeBAeMOCTH 00yYar0LIUXCS

11.1. Ba/uibHBIE OLIEHKH /ISl 371EMEHTOB KOHTPOJISt
Tabmuua 11.1 — banibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MakcumabHbIN MakcumabHbIN
DneMeHTbl yueOHOI 0as 3a nepuox Bcero 3a
6amn Ha 1-yto KT ¢ Gam 3a nmepuon
JesITeTbHOCTH mexay 2KT u Ha ceMecTp
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEIl ceMecTpa
7 ceMmecTp
3ammura KypCcoBBIX 2 2 6 10
poeKTOB (paboT)
Koncnekr 3 3 3 9
CaMOMNOATOTOBKH
KonTponbshas pabota 3 4 6 13
Omnpoc Ha 3aHATUSAX 2 2 4 8
Otuer o KypcoBoit
pabore
Otuert no naboparopHoii 2 3 4 9
pabore
Tect 4 4 4 12
HToro Makcumym 3a 19 21 30 70
NEpUON
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DK3aMeH 30 ‘

Hapacraromum urorom 19 40 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OamIoB B OLIEHKH 32 KOHTPOJbHBIE TOUYKH TIpeicTaBiieH B Tadmmie 11.2.
Tabnuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKHU OrneHka

>90% ot MakcuMaIbHOU cyMMBbI OamioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuManbHOU cyMMbI OaiioB Ha naty KT

4
Ot 60% 1o 69% oT MmakcuMaabHON CyMMBI OaiT0B Ha aary KT 3
2

< 60% ot MakcuMasbHOW cCyMMBbI O6asutoB Ha aaty KT

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULMOHHYIO M MEKIYHAPOJAHYI0O OLIEHKY
[lepecueT cymmbl 6allJIOB B TPAAULIMOHHYIO U MEXIYHAPOJHYIO OLEHKY MPEACTaBICH B TabIUIEe
11.3.
Tabnuua 11.3 — [IepecueT cymmbl 6aJIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY

Hrorosast cymma Ganos,

Onenka (I'OC) YYHTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (ommuHO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouenp xoporiiio)

4 (xopo1o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 60 D (ynoBneTBOpUTEIHHO)

3 (yAOBIETBOPHUTENIBHO) (3a4TEHO) 60 - 64 E (HoCpeiCTBeHHo)
2 (HeynoBETBOPUTEIBHO) (HE Huxe 60 6anos F (HeynoBieTBOPUTEIHHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMALIMOHHOE 00ecneYeHue TUCHMIINHBI

12.1. OcHoBHas JaUTEpaTypa
1. AxcenoB, A. W. BakyymHble U IJIa3MEeHHBbIE NMPUOOPHI U YCTpoWcTBa: YueOHOe mocolue
[DnexTponnsiii pecype] / A. . AkcenoB. — Tomck: TYCVYP, 2018. — 131 c. [DnekrponHslit pecypc] -
Pexum noctyna: https://edu.tusur.ru/publications/7241., nara obpamenus: 19.04.2018.
2. AkceHoB, A. . BakyyMHas 1 11a3MeHHast 2JIEKTpOHMKA: YuebHoe mocodue
[DnexTponnslii pecypc] / A. Y. Akcenos, E. M. Okc, A. ®@. 3nobuna. — Tomck: TYCVYP, 2018. — 165 c.
— Pexxum noctyma: https://edu.tusur.ru/publications/7236.

12.2. lononHuTEIBHAS IUTEPATypa

1. Ixonc, Maptun Xaptiu. DnekTpoHHuKa - mpaktuueckuii kypc : Ilep. ¢ anmi. / M. X. JIxoHc ;
nep. : E. B. Boponos, A. JI. JlapuH. - 2-e u3a., uchp. . - M. : Texnocdepa, 2006. - 510[2] c. : 1. - (Mup
anekTponukd ; VII - 22). - bubnuorp.: ¢.498-499 . - TIpenm. yka3.: c¢. 500-510. - ISBN 5-94836-086-5 :
212.13 p. (nannuue B 6ubnunorexke TYCVYP - 30 3k3.)

2. Xwurapes, Anapeit AnekcaHApoBHY. DIEKTPOHHAS ONTHKA U JIEKTPOHHOIYYEBbIE IPUOOPHI :
yueOHuK ans By3oB / A. A. Xwurapes. - M. : Beicias mkona, 1972. - 538[2] c. : win. (Hanuuue B
oudmmoreke TYCVYP - 20 3k3.)

3. CymkoB A.Jl.. BakyymHas snekrpoHuka. Ou3nko-TeXHUYECKHE OCHOBBL: Y4eOHOe TTocodne s
By30B - CII6. : Jlans, 2004. - 462 ctp. (Hanuuue B 6ubnuoreke TYCVYP - 37 5k3.)

4. slononckuii, ®emukc MakcumoBud. CpenctBa oToOpakeHus WHPOpMAIUU : YICOHHUK ISt
By30B / @. M. S6nonckuii, FO. B. Tpounkuii. - M. : Beiciias mkomna, 1985. - 198[2] c. : un. (Hanuuue B
ouobmuoreke TYCVYP - 49 5k3.)
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12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s13aTesibHbIE YUeOHO-MeTOAMYEeCKHe MOCo0U s

1. AxcenoB, A. W. BakyymHble W MIa3MeHHBIE TPUOOPHI W yCTpoiicTBa: MeToaudeckue
yKa3aHHA K IPaKTUYECKUM 3aHATUAM [DnekTpoHHbIN pecypc] / AkcenoB A. M. — Tomck: TYCVYP, 2018.
— 18 c. [Dnexrponnsiii pecypc] - Pexmm mpocryna: https://edu.tusur.ru/publications/7244., nara
obpamenus: 19.04.2018.

2. AxceHoB, A. 1. BakyyMHbIe U IJIa3MEHHBIC TTPUOOPHI U YCTPOMCTBA: Y4EOHO-METOIUYECKOE
mocoOue 1Mo KypcoBoMy MpOeKTUpoBaHuio [Dnekrponnsiii pecypc] / A. Y. AkcenoB. — Tomck: TYCVYP,
2018. — 63 c. [OnexTpoHHbIii pecypc| - Pexxum pocryna: https://edu.tusur.ru/publications/7245., nara
obpamenus: 19.04.2018.

3. AkcenoB, A. WM. BakyymHBIE W IUTa3MEHHBIE NPUOOPHI M YCTpolcTBa: Meromuueckue
yKa3aHHUs MO0 CaMOCTOATENbHOM pabore [DnexTpoHHbIil pecype] / AxcenoB A. M. — Tomck: TYCVYP,
2018. — 41 c. [OnexrponHblii pecypc| - Pexxum pocryna: https://edu.tusur.ru/publications/7243., nara
obpamenus: 19.04.2018.

4, AxkcenoB, A. WM. BakyymHBIE W IUTa3MEHHBIE NPUOOPHI M YCTpolcTBa: Meromuueckue
yKa3aHus K 1aboparopHbiM padotam [DnektponHsiii pecype] / A. Y. Akceno. — Tomck: TYCVYP, 2018.
— 85 c. [DOnextponnsiii pecypc] - Pexum noctyma: https://edu.tusur.ru/publications/7242., nara
obpamenus: 19.04.2018.

12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS ISl JIMI[ C OTPAHNYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI M
UHBAJH/I0B

Y4eOHO-MeTOqMUeCKe MaTeprabl JJIsl CAaMOCTOSATENILHOW U ayIUTOPHON pabOThl 00YJaroIIuXcs
U3 YKCIA JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3[JOPOBbS M MHBAJINIOB MPEAOCTABIAIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS UHPOPMALIIH.

JL1s1 1ML ¢ HAapyLIeHUSIMM 3PeHust:

- B (hopMe 3JIEKTPOHHOIO IOKYMEHTA;

- B IIe4aTHOW (hopMe YBEITUUYECHHBIM IIPH(PTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe 3JIEKTPOHHOIO IOKYMEHTA;

— B reyaTHou opme.

Jlst M1 ¢ HapyIIeHUsIMH OTIOPHO-ABUTaTeJIbLHOIO aNnnapara:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- B Mie4aTHoO (opme.

12.4. IlpodeccuonanbHble 6a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

1. baza  pmanwHpix  kypHama  "@wusuka  mnasmbl"  Ha  muargpopme  elibrary.ru:
https://elibrary.ru/title_about.asp?id=8251.

2. lHTepHeT pecypesl:

Nonmzanms - http://www.femto.com.ua/articles/part_1/1422.html

Nonnas smuccus - http://www.femto.com.ua/articles/part_1/1432.html

Wounsie mpubopsr - hitp://www.femto.com.ua/articles/part_1/1439.html

ITna3ma - http://www.femto.com.ua/articles/part 2/2843.html

[ToBepxHocTHas woHu3arws - http://www.femto.com.ua/articles/part_2/2900.html

13. MarepuaibHO-TeXHHYECKOe o0ecreyeHue TUCHHMILVINHBI U TpedyeMoe MPpOrpaMMHoe
o0ecrneyeHnue

13.1. O6mue TpedGoBaHNs K MATEPHAJIBLHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecneYeHH 0
AUCHUTIAHBI

13.1.1. MarepuaJibHO-TeXHHMYECKOEe U IPOrPaMMHOe obecredyeHue JJisl JJeKIUMOHHBIX 3aHATHI
Jlnst mpoBenieHus 3aHATUMA JIGKITMOHHOTO THWITA, TPYNIIOBBIX M WHAWNBUIYaTbHBIX KOHCYJIBTAIIHH,
TEKYIIErO KOHTPOJISI ¥ MPOMEXKYTOYHON aTTECTAlMU HCIONB3YeTCsl yueOHasi ayTuTOpHUsl ¢ KOJIHMYECTBOM
MOCaOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAApTHOW ydeOHoM Mebemnbio. MmeroTcs
JIEMOHCTpAIlMOHHOEe 000pyIOBaHWE M y4eOHO-HAINAIHBIE TOCOOWs, OO0ECIEUunBaIONIUE TEMaTHYECKHE
WJUTFOCTPAITUH TI0 JIEKITMOHHBIM pa3/ieiaM TACIHUILTAHEI.
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13.1.2. Marepua/ibHO-TeXHHYECKOE U POrPaAMMHOe o0ecnedyeHue IJIsl NPAKTUYeCKUX 3aHATHI

VYuebHas maboparopus

yueOHasi ayauTOpUs JUIs MPOBEINCHUS 3aHATHI MPAKTUYECKOTO THIA, ydeOHas ayauTOpHs IS
MIPOBEJICHUS 3aHATUH J1a0OpAaTOPHOTO THUIA, IMOMEIIEHUE Ui KypCOBOTO IMPOEKTUPOBAHUS (BBIMOIHEHUS
KYPCOBBIX paboT), MOMEIICHUE AJIsi TPOBEACHHSI TPYIIIOBBIX U WHINBUIYIbHBIX KOHCYIBTAIIUN

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuna, n. 74, 313 ayg.

Onucanue uMmeroIerocs 000pya0BaHus:

- JJaboparopusie crennbl (16 mrt.);

- 3mepurenbHbie TpUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- [Tomemenue st XpaHeHus: y4eOHOTO 000PYIOBaHHUS,

- KommuiekT cnenuanu3upoBaHHON yueOHOM MeOeu;

- Pabouee mecto npenonasares.

[Iporpammuoe obecrieueHue He Tpedyercs.

13.1.3. MarepuajibHO-TeXHHYECKOE U IPOrPaAMMHOe o0ecnedyeHue s J1a00paTopHbIX padoT

YyebOnas 1aboparopus

ydyeOHast ayAuTOpHUsl UIsl MPOBEACHUS 3aHSITHI MPAKTHUECKOTO THUIMA, ydyeOHas ayguTOpus s
MIPOBEJICHHS 3aHSATUHN JTa0OpaTOPHOTO THUIMA, MOMEIIEHUE IJi1 KYPCOBOTO MPOEKTUPOBaHUS (BBIMOIHEHUS
KYPCOBBIX paboT), MOMEIICHUE JIJIs1 TPOBEICHUSI TPYIIIIOBBIX U MHIWBHUAYaIbHBIX KOHCYJIBTAIIUN

634034, Tomckas obmnacte, . Tomck, Bepminnuna ynuua, a. 74, 313 ayn.

Onucanue uMmeroIerocs 000pya0BaHus:

- JJaboparopusbie crenabl (16 mrt.);

- UsmepuTtenbHble IpuOOpHL;

- Jlocka MarHUTHO-MapKepHasi;

- [Tomemenue st XpaHeHus y4e0HOTO 000PYIOBaHHS,

- Kommnekr cnenuanu3upoBaHHoi yueOHo# Mebenu;

- Pabouee mecto npenonasares.

[TporpammHuoe obecrieueHre He TpeOyeTcs.

13.1.4. MarepuaJIbHO-TEXHHYECKOE H IPOrPpaMMHOe o0ecIedeHne VI CaMOCTOATEeJIbHON padoThl
Jns camocTosTeNnbHOM paboThl MCTHONB3YIOTCA y4eOHBIE ayIUTOpUU (KOMITBIOTEPHBIE KIIACChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTb, I. Tomck, Jlennna mpocrexkT, 1. 40, 233 ayn.;
- 634045, Tomckast o6macTs, I. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast o6macTs, I. Tomck, Bepmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, I. ToMmck, Bepmmmnanna ynuua, 1. 74, 207 ayn.

CocraB 000pya0OBaHUsA:

- yueOHast mebeb;

- KOMITBIOTCPHI;

- KOMIBIOTEPHl MOJKIOUEHb K ceTu «MHTepHeT» M 00ecnednBaroT AOCTYN B AJIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPElY YHUBEPCHUTETA.

[Tepeuenp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe o0ecnedeHne TUCHUIIHHBI VISl JTMI ¢ OTPAHHUYECHHBIMU
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BO3MOKHOCTSIMU 3/10POBbSI 1 MHBAJIN/I0B

OcBoeHue IUCHMILIMHBI JUIAMH C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 30pOBbsl M HWHBAJIWIAMHU
OCYILIECTBIISIETCS C UCTIONIBb30BaHUEM CPEACTB 00yUeHHUs OOIIEro M CHEIMaIbHOTO Ha3HAUCHHS.

[Tpn 3aHATHAX ¢ OOydarOMMHUCSA € HAPYLIEHHSIMH CJIyXa IPEeJyCMOTPEHO MCIIOJIb30BAHUE
3BYKOYCHJIMBAIOILIGH ammaparypbl, MYJIbTUMEAMMHBIX CPEIACTB M JPYrUX TEXHUYECKHX CPEICTB
npuema/mepenaud ydeOHOW MH(pOpPMALUU B AOCTYHHBIX (opMax, MOOMIIBHOW CHUCTEMbI NpErnojiaBaHMs
Uil OOy4aIOMIMXCS C WHBAIMIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHON CHUCTEMBI. Y4eOHas aymIuTopus, B
KOTOpOW 3aHMMAIOTCSl OOyyaroIluecss C HapylleHHEeM cilyxa, 00OpylOoBaHa KOMIIbIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUICOTEXHUKOU, NIEKTPOHHOHN JOCKOH, MYIBTUMEIUHHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOLMMUCS € HAPYLIEHUSIMHA 3PEHUSIMH IIPEIYCMOTPEHO UCIOJIb30BaHKE B
JIEKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IPOCMOTPA yIaJCHHBIX 00bEKTOB (HaIpHUMep, TEKCTa
Ha JIOCKE WM Cllaiifia Ha SKpaHe) MpH MOMOIIM BUAECOYBEIUYUTENEH 17151 KOM(OPTHOrO MPOCMOTpa.

[lpu 3asATHAX C OOyYalOUMMHCA € HApPYLIEHHSIMH ONOPHO-ABHIaTeJbHOI0 anmapara
UCIONB3YIOTCSl aJbTEPHATUBHbBIE YCTPOMCTBA BBOJA HMH(OpPMAlMM U JApYrHe TEXHUUYECKUE CpelCTBa
npuema/mepenadu y4eOHoOW HMH(pOpPMALUU B AOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOyUCHHS JUIS
JHOJIeH ¢ MHBAIUIHOCTHIO.

14. Ouenouynblie MaTepHUAJIbI 1 METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3AIUM U3YYeHUs
JUCIUININHDI

14.1. Conepma}me OLCHOYHBIX MaT€epuaJoB H METOAUYECCKUE PCKOMECH AL NN
I[JISI OLCHKHU CTCIICHHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHUA 3aKPCIUICHHBIX 3a I[HCIIPIHJIPIHOfI
KOMHGTGHI_II/Iﬁ HCIOJIB3YHOTCA OCHOYHBIC MaTCpUaJIbl B COCTABE:

14.1.1. TecToBble 3a1aHus
[lo kakoMy 3aKOHY HU3MEHSETCS TOK OHJICKTPOHHOW MYIIKH TPU H3MEHEHUU YCKOPSIOIIETO
HaANpPSDKEHUS, B peXKUMeE OTpaHUYEHHUS TOKa MPOCTpaHCTBEHHBIM 3apsiaoM? [lo 3akoHy cTenenu «5/2»
[To 3akony creneHu «3/2»
ITo 3akony creneHu «1/2»
[To 3akoHy creneHu «7/2»

Kakast n3 yka3aHHBIX JIEKTPOHHBIX JUH3 JJIMHHO(OKYCHas ?
JIunza-guadparma

KBanpynonbsHas

CuMmMeTpuyHas JUH3a

NMMepcroHHas muH3a

Kakoe KoIM4ecTBO 3JIEKTPOHHBIX JIMH3 4Yallle BCEr0 HCHOJIb3YEeTCSs B OCHMIUIOrpapuuecKux
TpyOkax ?

OpnHa

JIBe

Yetsipe

Tpu

HazoBuTe 0CHOBHOE JOCTOMHCTBO BOJIB(PaMOBOro Karona
Beicokas pabouas Temieparypa

B Harperom coctossHUM HE OGOUTCS MPOPBIBA aTMOC(eph
Bbonbioe 3Hauenue 3¢phekTuBHON pabOTHI BHIXO/1A
ITOCTOSTHCTBO YMUCCHOHHBIX CBOMCTB

Ha xaxoii anexktpoa ocunsuiorpaduyueckoil TpyokH 1mojgaeTcs UCciaelyeMblid CUTHAI 7

Ha monynstop

YCKOPSAIOIIMM IIEKTPOI

Ha nyiacTuHBI TOPU30HTAIBHOTO OTKJIOHEHHUS

Ha ntactuHbl BEpTUKaIbHOTO OTKJIOHEHHUS

Kakoit ¢popmbl curHai nopaercs Ha MIaCTUHBI TOPU30HTAIBHOTO OTKJIOHEHN CHHYCOUJaTbHBIN
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IIpssMOyroNbHBIN
[TocTostHHBIN
[Trnoo6pa3HbIii

Kakoli n3 yka3aHHBIX TPUOOPOB MO3BOJISET JABAXKIIBI IPOU3BOAUTE MIPeoOpa3oBaHUe N300PAKECHHUS
CynepopTukoH

Bunukon

Huccexrop

DNEeKTPOHHO-ONITUYECKHIA TpeoOpa3oBaTesb

B kakoM u3 yKkazaHHBIX TPHOOpPax TMPOUCXOIUT MTHOBEHHOE NIPeoOpa3oBaHUE BHIUMOTO
M300paKeHHsl B JEKTPUUYECKUN CUTHAT ?

NxoHockomn

CynepopTukoH

Bunukon

Huccexrop

B kakoil mepenaromieli TpyOke MpUMEHSIETCS MOIYIPOBOIHUKOBAs (POTOMPOBOSAIIAS MHUILICHb ?
NxoHockomn

CynepopTHUKOH

Huccexrop

Buanxon

Kakoli Tun paspsiia Ha3pIBa€TCs CAaMOCTOATENIbHBIM ?

Pa3psn, KOTOpBI MOXKET CyLIECTBOBAaTh TOJBKO IIPU BO3JCUCTBUU BHEIIHETO MOHU3HUPYIOLIETO
dakropa

Paspsn, KOTOpbIii MOXKET CyILIECTBOBAaTh 0€3 ANEKTPUUECKOTO MO

Pa3psi, KOTOpBI MOXKET CYIIECTBOBATH TOJIBKO ITPU HAJIMUMU BHEIIHETO AIEKTPUYECKOTO MOJIS
Pazpsiz, KOTOpBIN MOXKET CyIIECTBOBATh O3 BO3/ICHCTBHS BHEITHETO HOHU3UPYIOIIETO (pakTopa

Kaxo#t tum paspsia ucronb3yeTcs B ra30pa3psaaHbIX WHIMKATOPHBIX MaHENSIX MOCTOSHHOTO TOKa ?
TemHoBOI

[yrosoii;

AHOMAaIBHBINA TIEIONINI

Hopmanensiii Tnerommii

Kakasi sneKkTpoHHas MMyIIKa CYUTAETCsl BHICOKONEPBEAHCHOM? 3HaYeHHEe nepBeaHca MeHbine 10-9
A/B3/2

3Ha4yeHue nepseanca Oonbuie 10-8 A/B3/2

3HaueHue nepeanca Menbuie 10-6 A/B3/2

3Ha4yeHue nepseanca Oonpine 10-6 A/B3/2

ITox kakum yIjioM K ONTHYECKOH OCH pa3MEIleH YHpaBistoImui >mekTpon B mymke [Tupca? 30
rpaaycoB

60 rpagycoB

45 rpaaycoB

67,5 rpanycoB

VYkaxute Gopmyny [aitne
u,=U, +D-U,

712
Ik :3_ (US'I LIJM)

km*am
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712
Ik :3.(U3I+LIJM)

km *am

_ 2
U3=0,034-M

km"am

VYxkaxute Gopmyny Uit BBIYUCIEHUS (POKYCHOTO PACCTOSHUS MATHUTHOW JIMH3BL.

f:loo.LRcZP
(n-1)
f =100 v Ree
(n-1)
2
f =100 LoRe)”
n-

3
f =100'(Ua.RCP)
n-l

Ykaxute (1)OpMy.]'Iy AJIsT BBIYHUCJIICHUA YYBCTBHUTCIBHOCTU K OTKIIOHCHUIO OJJICKTPUYCCKUX
OTKJIOHAIOIIHUX CUCTEM

oL
2-d

5 ok 20
I-L
oL
2-d
ook
2-d-U

g =& 1L
" Nam Ju,

e U,
Ey = —"

2m |-L
s [Em 1L
M e (Ua

I-L
Em =

Uto mpencTaBiseT co00 AMEKTPOHHAS ITyIIKa OCIUMIUIOrpaduaecKkux Tpyook ?
. e-Q
2 0
Jo=A-T" -exp(—=)
kT

j — P'U3/2
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€-9y
kT)

. e-q
=A-T? exp(-—2L2
Je n( kT)

jo = T2 exp(-

Vkaxure YCIOBHUC 3aKUT'aHUA CaAMOCTOATCIIBHOI'O pa3psaa.

y-(exp(e-d)-1) <1
y-(exp(a-d)-1) =1
y-(exp(a-d)+1) >1
y-(exp(a-d)-1)>1

Vkaxxurte YCIOBHUE 3aKHUT'aHUA HECAMOCTOATCIIBHOI'O pa3psaa.

y-(exp(er-d)-1) <1
7-(expla-d)-1) =1
y-(exp(a-d)+1) >1
y-(exp(er-d)-1)>1

14.1.2. Dx3amMeHallMOHHbIE BONIPOCHI
1. CriocoOs1 ycunenus sipkoctu B JOI1.

2. BakyymHBIi (OTOIIEMEHT.

3. ®OTORNEKTPOHHAS IMHUCCHS.

4. onHbIi (OTOIIIEMEHT.

5. MnnukaropHas maHe b MOCTOSHHOTO TOKA.

6. YcTpoicTBO U NPUHIMI JSHCTBUS MUKPOKaHAJIbHBIX IIIACTHH.

7. YCTpOMCTBO W IpUHIUT AeHCTBUSA PDY Ha TUCKPETHBIX TUHOMIAX.
8. MHaukaTtopHbIi TUPATPOH.

9. YerpoiictBo u npunimn aeiicteus @Y Ha pacnpeieleHHOM JUHOJIE.
10. 3akoH ctenienn «3/2» B TUOAHOHN CUCTEME.

11. DneKTpOHHO-ONTUYECKUH TTpeoOpa3oBaTelib.

12. PammomnoxkarmonHas (naaukaropuas) IJIT.

13. YmHOXuTenpHas cuctema ODY.

14. TuparpoH TieIIero pa3psia ¢ TOKOBBIM YIIPaBIEHUEM.

15 Karonunas kamepa @Y

16. TuparpoH TieroIero pa3psaaa ¢ HOTEHIIMAIbHBIM YIIPABICHUEM.
17. Ocuunnorpaduueckas Tpyoxa.

18. DneKTPOHHO-ONTHYECKHI MpeoOpa3oBaTeb.

19. IIBeTHOW KMHECKOII.

20. I'azopazpsigHast MHIUKATOPHAS TTaHEeNb MOCTOSTHHOTO TOKA.

21. DneKTpOHHBIH (HOTOATIEMEHT.

22. T'azopa3zpsiiHasi MaHeNb MOCTOSTHHOTO TOKA C CAMOCKAHUPOBAHHEM.
23. MHorokackainbsle (oto3nekTponHsle yMHO)kuTenu ( BAX n napamerpsi )
24. 3anomuHaromas ocuuiorpapuyeckas Tpyoka.

25. CynepopTHKOH.

14.1.3. Tembl KOHTPOJIBHBIX Pa0OT
TokonpoxoxaeHNne B JUOAHOM U TPUOJHOM IPOMEKYTKaX
ONEeKTPOHHO-Ty4YeBbIe TPUOOPHI

CornacoBaHa Ha noptane N2 23945



14.1.4. Tembl OIPOCOB HA 3aHATHAX

®dusnyeckrue MPOIEecChl B BaKyyMHBIX TpuOopax. CTaTHYeCKUH W JUHAMUYECKUN PEXUMBI
paboThl BakyyMHBIX ITprOOpoB. [lapameTps! 1 XapaKTEpUCTHKH BaKYyMHBIX TPHOOPOB.

DJNEKTPOHHAs ONTHKA. /[BMXKEHME DJIEKTPOHOB B HEOJHOPOIAHBIX DIEKTPUYECKMX M MAarHUTHBIX
noisix. Cucrembl (OpMHUpPOBaHMS HMHTEHCUBHBIX IyykoB. IlpuHimmm mnoctpoeHus mymek Ilupca.
[IpuemHble 1 nepenaroue 3MEKTPOHHO-TY4€eBbIe TPUOOPHI. DIEKTPOHHO-ONTHYECKHE IPe0Opa30BaTEIH.

@oToanekTpoHHbIe  TPUOOpPbl  DOTOdNEKTpOHHBIE KaTonbl. DOTO3NEMEHTHl C  BHELIHUM
¢doro3ppexrom. POTONEKTPOHHBIE YMHOKUTEIU. DIIEKTPOHHO-ONITUYECKHE IIPE0OPa30BaTEIH.

[Tna3ma ra3oBbIX pa3psiioB. DNEKTpUUECKU pa3psan B raze. [IpuOopsl u ycTpoiicTBa MiIa3MeHHOM
ANEKTPOHUKH. OCHOBHBIE 00JIACTH IPUMEHEHHUS TUIa3MEHHBIX TPUOOPOB.

14.1.5. Bonpocbl Ha caMONIOATOTOBKY
PeHTreHoBCKHI AIIEKTPOHHO-ONTHYECKUI peodpa3oBareb
[TpuGop HOUHOTO BHUACHUS.
DNEeKTPOHHBIE KOMMYTATOpPhI HA OCHOBE AYTOBOTO pa3psijia

14.1.6. Tempbl J1a0OPATOPHBIX Pa0dOT
HccnenoBanne 31eKTPOHHO-TYYEBBIX TPYOOK C AIEKTPOCTATHYECKUM M MAarHUTHBIM YIIPaBICHHEM
HccnenoBanne GoTOMEMEHTOB U (POTOAIEKTPOHHBIX YMHOKHTEICH
HccnenoBanne THPaTPOHOB TICIOIIETO pa3psiia

14.1.7. Tembl KypcOBBIX POEKTOB (padoT)
1. DNEKTPOHHO-ONTHYECKAs CUCTEMA YCTAHOBKH JIJISl pa3MEepHON 00paOOTKH MaTepHalioB.
2. DIEKTPOHHO-ONTUYECKAsi CUCTEMA YCTAHOBKU ISl CBAPKU MAaTepuasioB 3JIEKTPOHHBIM JIy4OM.
3. DAEKTPOHHO-ONTUYECKAs CUCTEMA YCTAHOBKH JIJIS TUIABKU METAJUIOB JIEKTPOHHBIM JIY4OM.

14.2. TpeOoBaHus K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310pPOBbS M HHBAJHU/I0B
Jns aun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMM 3[I0POBbSI M HMHBAIUAOB MPEIyCMOTPEHBI
AOHNOJHHUTEIIBHBIC OLICHOYHBIC MAaTCpHalibl, ICPCUCHb KOTOPBIX YKa3aH B Ta6JII/IIIe 14.

Tabnauna 14 — JlonomHUTEIbHBIC MaTepUajbl OLICHUBAHUS IS JIUI] C OrPAaHUYEHHBIMU BO3MOXHOCTSIMHU
310POBbSI 1 NUHBAJIUJIOB

Kareropun Buibl 10NOMHUATENBHBIX OLEHOUHBIX @DopMBI KOHTPOJIS U OLIEHKU
00y4aroIuxcs MarepuasoB pe3yabTaToB 00yUEHUs

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

C HapymeHusaMu
cryxa

[MpeumytecTBEHHO MHCHMEHHAs
pOBepKa

C napymenusmu  CobecenoBaHue 10 BOIpocaMm K 3a4ery, IIpenmylnecTBeHHO yCcTHast TpoBepKa

3pEeHUs OIpOC IO TEPMUHAM (MHIMBUyaIbHO)

C HapymeHusaMHu Pemenne qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThl, MMCbMEHHbIE  [IpenMyIecTBeHHO AMCTAaHIIMOHHBIMU
JBUTATEILHOTO CaMOCTOsITeNIbHBIE pabOTHI, BOIPOCHI K METOAMHU

anmnapara 3a4eTy

C orpannuenusmu o TecThl, MUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmymiecTBEeHHO pOBEPKa
00IIEeMEeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOAAMHU UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI =~ 0OYYaIOILIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToguyecKue peKOMEHIAMH M0 OLIEHOYHBIM MAaTepPUAJIaM JIJIsl JTUI] C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 3/10POBbSI  HHBAJU/I0B
21.]'[5[ Jul € OrpaHMYCHHBIMH BO3MOXKHOCTAMHU 3A0POBbS W HWHBAJIWAOB MPEAyCMaTpuBaACTCA
noctymHast popma MperoCTaBICHUS 3a/IaHUi OLIEHOYHBIX CPEICTB, & UMEHHO:
— B Ie4aTHoM (opme;
- B MIe4aTHON (hopMe C YBETMYECHHBIM MIPHPTOM;
- B (hopMe PNIEKTPOHHOTO IOKYMEHTA;
- METOJIOM YTEHUSI aCCUCTEHTOM 3aJIaHUS BCIIYX;
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- IpeA0CTaBICHUE 3aJaHMsI C UCIIOJIb30BaHUEM CYpJIOIIepPeBOIa.

JluaMm ¢ OrpaHWYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBbsI M MHBAJIHIaM yBEJIHYMBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[l Takmx o0Oydarommxcs MpeaycMaTpHBaeTCs
noctynHas popMa npeocTaBIeHHsI OTBETOB Ha 33/1aHUS, @ UMEHHO:

— INICEMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPEACTaBICHNUE OTBETOB YCTHO.

[Iponienypa oueHUBaHHUS pPE3YJAbTaTOB OOYYEHHUS JIMI] C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU
370POBBSI ¥ MHBAJIWIOB 10 AMCIMIUIMHE TPEIyCMaTpUBAaeT MPEAOCTaBIeHNUEe MH(GOpMauu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHHUSAM UX 370POBbS M BOCHPUATHS UH(OPMALINN:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA;

- B IIe4aTHOW (hopMe YBETMUECHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAPYLIEHUsSIMM CJIyXa:

— B ()OpME EKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

JI1s1 JIMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

— B ()OpME INEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU (hopme.

[lpy HEOOXOOMMOCTH JUIS JIMI] C OTPAaHWYECHHBIMH BO3MOXXHOCTSMH 3I0POBbSI M HHBAIUIOB
IpoIielypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ATAIOB.
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