MUHUCTEPCTBO OFPABOBAHUSA U HAYKH POCCUMCKOM ®EJIEPAIIMN
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YTBEPXJIAIO
JupexTop nemapramMeHTa o0pa3oBaHUs
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PABOYAS ITPOT'PAMMA JTVCHUTUIMHBI
BakyymHble 1 Ia3MeHHbIe IPUOOPHI M YCTPOHCTBA

VYpoBeHs o0pa3oBaHus: BbiCclIee 00pa3oBaHue - 0aKajJaBpuaT

Hanpasnenue noarorosku / ciennanbHOCTh: 11.03.04 DieKTPOHMKA M HAHOIIEKTPOHHUKA
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Kadenpa: I, Kadenpa 31eKTpoHHBIX TPUOOPOB

Kypc: 4

Cemectp: 7

Y4eOusrii man Hadopa 2017 roma

Pacnipenenenne pabouero BpeMeHU

Ne Buapl yueOHOM AeSITENBHOCTH 7 cemecTp Bcero Ennauner
1 Jlexuun 18 18 JacoB
2 [TpakTudeckue 3aHATHS 18 18 4acoB
3  JlaboparopHbie pabOTHI 18 18 4acoB
4 KypcoBast pabota (mmpoexr) 18 18 4acoB
5 Bcero aynutopHbIX 3aHATHN 72 72 4acoB
6 CamocrosTenbHas paboTa 72 72 4acoB
7 Bcero (6e3 ax3amena) 144 144 4acoB
8 ITogroroBka u cmada dK3aMeHa 36 36 JacoB
9 OOmast TPy10€MKOCTh 180 180 4acoB

5.0 5.0 3.E.

Ok3ameH: 7 ceMecTp
Kyncorag nabora (mnoert): 7 cemMectn
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
npotokon Ne 66 ot « 20 » 4 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
TOCyIapCTBEHHOTO 00pa3zoBareabHOro cTaHaapra Beiciiero oopasoanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (cneruaabHoCcTH) 11.03.04 DnexTpoHHKa W HAHOIJICKTPOHMKA, yTBepkaeHHoro 12.03.2015

roja, paccMoTpeHa u ogoOpeHa Ha 3acemanuu kadenpsr DI «  » 20 roma, mpOTOKOI
Ne .

PazpaboTumk:
Houent kag. DI A. U. Akcenos

3aBeayromuii ooecneunBaroniei kad.
oIl C. M. lllannapoB

Pabouas mporpamma TUCIUTUIMHEI COTTacoBaHa ¢ (haKylIbTeTOM M BBITyCKaroIIel kadeapoii:

Hexan ©®OT A. U. Bopouun

3aBeyroNInid BEITyCKAOIIEH Kad.

oIl C. M. llannapoB
OKCIIEepTHI:

npodeccop Tycyp. kadeapa
DNEKTPOHHBIC TPHOOPHI JI. H. OpnukoB

noreHT kag. OO H. A. YucroenoBa
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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

bIC

[P} o . . 8. o |
Ha3zBaHus pasgenoB IUCHMIUIMHEL = ¢ 73 £ 8 6 8¢5 862 - 8L 8L =3¢ =

7 cemecTp

1 BakyymHble TpruOOpHI € 4 5 0 10 18 19 OIIK-1, IIK-
KBAa3WCTAaTUUECKUM YITPABIECHHUEM. 1, IIK-3, ITK-
5, [IK-6, I1K-
7

2 DNEeKTPOHHO-TY4YEeBbIE 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.
Tabmuma 5.2 — Comeprkanue pasaenoB TUCIUILIAH (TI0 JISKIIHSM)
Hazpanus pa3znenos ConeprkaHue pa3iesoB TUCHUIUIMHBI 110 JIEKIHSIM 8E8.=8 >
7 cemecTp
1 Bakyymubie mpubopsl ¢ du3nueckue mporecchl B BAKYYMHBIX TPHOOpax. 4 OIIK-1,
KBa3UCTaTUYECKUM CraruyecKkuil 1 AMHAMUYECKUHN PeKUMBI 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 pOpMHPOBaHUSI UHTEHCUBHBIX ITyYKOB. 3, I1K-5,
[Ipunuun noctpoenus nymek [Iupca. [Ipuemusie n [IK-6, T1K-
NepeatoIIHe AEKTPOHHO-ITy4eBbIe IPUOOPHI. 7
DNEeKTPOHHO-ONTUYECKHE TPE0Opa3oBaTeu.
Hroro
3 ®0OT03IEKTPOHHBIE ®oT0371eKTpOHHBIE TPUOOPBEI POTOAIEKTPOHHBIE 4 OIIK-1,
IPUOOPHI KaTo/1bl. DOTOAIEMEHTHI ¢ BHEITHUM (POTOAPDEKTOM. 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 yCcTpoiicTBa TIIa3MEHHOMN ITK-1, TIK-
aneKTpoHUKH. OCHOBHBIEC 001aCTH 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 (MOCJIAEAYIONUMHU) TUCIHNJIMHAMHA
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

Ne paznenoB qaHHOUM AUCIUTUTMHBI, I KOTOPBIX
He00X0IUMO U3ydeHHEe 00eCTIeUNBAIONIUX U
o0ecrneynBaeMbIX JUCITUIIINH

1 2 3 4

[IpenmecTByronme JUCIUIIITMHBI

HanmMmeHoBaHME TUCIIMILINH

1 BakyyMmHas 1 m1a3sMeHHas JJIEKTPOHUKA +

2 Marematuka +

3 MaTepI/IEUIBI 3JICKTpOHHOﬁ TCXHHUKH

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

4 dusuka +
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[Tocnenyromue TUCITUTITAHBI

1 OCHOBBI TEXHOJIOTUH IEKTPOHHON

N + + + +
KOMIIOHEHTHOM 0a3bl

5.4. CooTrBeTcTBHE KOMIIETEHIIMI, GOPMUPYEMBIX NPH U3YyYEeHUM TUCHHUILUIMHBI, U BUA0OB 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPH H3YyYECHUH AUCLUMILIMHBI, W BHUJIOB 3aHITHUN
IIpeJICTaBIeHO B Tabnuue 5.4.
Tabmuma 5.4 — CoOTBEeTCTBHE KOMIIETCHIIMH, (GOPMHUPYEMBIX TPU H3YYCHUHU TUCHUILIMHBI, W BUIOB
3aHITUN
Bunp! 3ansatuit

=
o A = . DopMBbI KOHTPOJIA
= o~ Q, )

Komrie
TECHIIU

. < ] ES) < . < .
I H©O© a0 g " v U = av
+

N4
-1 + + +

o
=
=~

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

IK-1 + + + + + KonTpomnsHnas pabdora,
Ox3ameH, Koncnekr
camonoaroroBku, OTuer
110 J1abopaTopHOU
pabote, Ompoc Ha
3aHATUSX, 3alUTa
KYPCOBBIX TTPOSKTOB
(pabor), Tect, Otyer no
KypcoBoii pabote

I1K-3 + + + + + KonrtponbHas pabora,
Ok3ameH, Koncnekr
caMomnoarotosku, OTuer
1o j1aboparopHoOu
pabore, Ompoc Ha
3aHATHAX, 3alluTa
KYpPCOBBIX ITPOEKTOB
(pabor), Tect, OTyer no
KypcoBoii pabote

I1K-5 + + + + + KonTponbHas pabora,
Ox3ameH, Koncrekr
CaMOMNOATOTOBKH, OTueT
10 J1abopaTOpHOM
pabote, Ompoc Ha
3aHATHAX, 3alIuTa
KYpPCOBBIX ITPOEKTOB
(pabor), Tect, OTuer o
KypcoBoii pabote
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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
camonoAroroBku, OTyer
10 JTabopaToOpHOU
pabote, Ompoc Ha
3aHATHUSX, 3alInuTa
KYPCOBBIX TIPOEKTOB
(pabor), Tect, Otyet no
KypcoBoii pabote

6. UuTepakTuBHBbIE MeTOABI U GOPMBI OPraHU3aLHUN 00yUYEeHHS

He npenycmorpeno PVYIIL.

7. JlabopaTtopHble padoThI
HaumenoBanue naboparopHsix paboT npuBeaeHo B Tadbmauue 7.1.
Tabnuna 7.1 — HaumeHnoBaH#e 1a00paTOpHBIX padboT

HasBanus pasnenon HanmenoBaHue 1a60paTopHbIX padoT 8E8.=8 >
7 cemecTp
2 DnekTpoHHO-Ty4YeBble  VcciienoBaHue 3MEKTPOHHO-IYUEBBIX TPYOOK € 8 OIIK-1,
puOopbI IEKTPOCTATUYECKUM U MArHUTHBIM 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 PAKTUYECKUX 3aHATHI (CEMHUHAPOB)

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 camoctosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMITIETEHIINH TPE/ICTABICHBI B
Tabmuue 9.1.
Tabmuma 9.1 — Buabl caMocTOSTENbHOM paboThI, TPYAIOEMKOCTh B (hOpMUpyEeMbIe KOMIIETCHIIUU

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,
W3ydeHHE 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),
CeMHHapam I1K-3, Koncnekr
CaMOCTOSTEIIBEHOE 2 [IK-5, CaMOIOATOTOBKH,
U3yueHHE TeM (BOIPOCOB) [1K-6, Kontponbhas padora,
TEOPETUYECKOH 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, Dx3amMeH
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 ayTUTOPHBIX 3aHATUH W (POpMUpyEeMble KOMIIETEHIIMM B PAMKaX BBIMOIHEHHS
KypcoBoii paboTh! (mpoekTa) npeacrasiaeHs! Tadbmuie 10.1.
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Tabnuma 10.1 — TpygoeMKOCTh ayIUTOPHBIX 3aHATHA U (OpMUpyeMble KOMIETEHIMH 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 METAJIJIOB AJIEKTPOHHBIM JTy4OM;
—  4) BneKTpOHHO-ONTHYECKAsi CHCTEMA YCTaHOBKH JUISI AJIEKTPOHHOH JINTOTpadu;
— 5) DJIEeKTPOHHO-ONTHYECKAas CHUCTEMa YCTAHOBKU JJIsI OSJIEKTPOHHO-TYYEBOTO HCHAPECHUS
Mmarepuaia,

—  6) 2IEKTPOHHO-ONTHYECKAs CUCTEMA IPUEMHOM TE€IEBU3NOHHON 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
O6amn 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 3aHATUSIX 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 OLIEHKH 32 KOHTPOJIbHbIE TOUKH
[Tepecuer 6amIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MpecTaBiieH B Tadmie 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 MakcuManbHON cymMMbl OaioB Ha nary 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
[TepecueT cymmbl 6a/IJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEICTaBlIeH B TalOiuIle
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 (oTIn4HO)
85 -89 B (ouenp xoporiio)

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(OPMAIITHOHHOE O00ecTieyeHue TUCHUIINHBI

12.1. OcHoBHas JaUTEpaTypa
1. AkcenoB, A. U. BakyymHble M TUIa3MEHHBIE TPUOOPHI U YCTpOWCTBAa: Y4eOHOe mocobue
[DnexTponnslii pecype] / A. . AkcenoB. — Tomck: TYCVP, 2018. — 131 c. [DnekrponHslit pecypc] -
Pexum noctyna: https://edu.tusur.ru/publications/7241., nara obpamenus: 25.04.2018.
2. AkceHoB, A. . BakyyMHas u 1u1a3MeHHas 2JIEKTpOHHKA: Y4yeOHoe nocodue [ DIeKTpOHHBIN
pecypc] / A. 1. Akcenos, E. M. Okc, A. ®@. 3nobuna. — Tomck: TYCVYP, 2018. — 165 ¢. — Pexum
noctyma: https://edu.tusur.ru/publications/7236.

12.2. lonosHuTEIbHAS JIUTEPATYPA

1. Jxonc, Maptun XapTiau. DinekTpoHHKa - nmpaktuueckuii kype : [lep. ¢ anmt. / M. X. JIxoHcC ;
niep. : E. B. Boporos, A. JI. JlapuH. - 2-¢ u3a., uchp. . - M. : Texaocdepa, 2006. - 510[2] c. : wi. - (Mup
anekTponukd ; VII - 22). - bubnuorp.: ¢.498-499 . - Tlpenm. yka3.: ¢. 500-510. - ISBN 5-94836-086-5 :
212.13 p. (Hanuuue B 6ubnmuoreke TYCVYP - 30 5k3.)

2. Xwurapes, AHapeit AnekcaHApOBHY. DINEKTPOHHAS ONTHKA U AIEKTPOHHOIYYEBBIE TPHOOPHI :
yueOHuK s By30B / A. A. XKwurapes. - M. : Bricmas mkona, 1972. - 538[2] c. : un. (Hanuuue B
ouobmuorexke TYCVYP - 20 7k3.)

3. CymkoB A.Jl.. BakyymHas anekTpoHrka. OU3MKO-TEXHUYECKHE OCHOBBI: ydeOHOe mocooue s
By30B - CII0. : JIanp, 2004. - 462 ctp. (Hamuuue B oubmuoreke TYCVYP - 37 3k3.)

4. sIonounckuii, @enrkc MakcumoBud. CpenctBa 0ToOpakeHUs! MHGopMaluy : y4eOHUK Ui BY30B
/ ®. M. S6nouckuii, 0. B. Tpounkuit. - M. : Beicmas mkoma, 1985. - 198[2] c. : nin. (Hanuuue B
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ouomuoreke TYCVYP - 49 5k3.)
12.3. YueOHO-MeTOOUYECKHE MTOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOANYEeCKH e MOCOo0U s

1. AxcenoB, A. W. BakyymHble W IUIa3MEHHBIE TPUOOPHI W YyCTpoOicTBa: MeToaudeckue
yKa3aHHA K IPaKTUYECKUM 3aHATUAM [DnekTpoHHbIN pecypc] / AxkcernoB A. M. — Tomck: TYCVYP, 2018.
— 18 c. [Dnexrponnsnii pecypc] - Pexum pocryma: https://edu.tusur.ru/publications/7244., nara
obpamenust: 25.04.2018.

2. AxceHoB, A. 1. BakyyMHbIe U IJIa3MEHHBIC TTPHOOPHI U YCTPOMCTBA: Y4EOHO-METOINYECKOE
mocoOue 1Mo KypcoBoMy MpoeKTUpoBaHuio [Dnekrponnsiit pecypc] / A. U. AkcenoB. — Tomck: TYCVYP,
2018. — 63 c. [OnexTpoHHbIii pecypc| - Pexxum pocryna: https://edu.tusur.ru/publications/7245., nara
obpamenust: 25.04.2018.

3. AkcenoB, A. WM. BakyymHBIE W IUTa3MEHHBIE NPUOOPHI M YCTpoilcTBa: Meromuueckue
yKa3aHUsl 10 CaMOCTOsATeNbHOU pabote [DnexTponHBI pecypc] / AkcenoB A. . — Tomck: TYCVYP,
2018. — 41 c. [OnexrponHblii pecypc| - Pexxum pocryna: https://edu.tusur.ru/publications/7243., nara
obpamenust: 25.04.2018.

4, AxkcenoB, A. WM. BakyymHBIE W TUTa3MEHHBIE NPUOOPHI M YCTpolcTBa: Meromuueckue
yKa3aHus K jJaboparopHeiM paboram [Dnexkrponnslii pecype] / A. U. AxcernoB. — Tomck: TYCVYP, 2018.
— 85 c. [DOnextponnslii pecypc] - Pexum noctyma: https://edu.tusur.ru/publications/7242., nara
obpamenus: 25.04.2018.

12.3.2. Y4yeOHO-MeTOAHYECKHE TTOCOOUS JIsl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTSIMHU 310POBbS U
UHBAJH/I0B

Y4eOHO-MEeTOqMUECKe MaTeprabl sl CAaMOCTOSATEIbHOW M ayIuTOPHON pabOThl 00YJarOIIXCS
U3 YKCIA JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3[JOPOBbS M MHBAJINIOB MPEAOCTABIAIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3[J0POBBS U BOCIIPUATHS UHPOpPMALIH.

JI1s1 1ML ¢ HAapyLIeHUSIMM 3PeHust:

- B (hopMe 3JIEKTPOHHOIO IOKYMEHTA;

- B IIe4aTHOW (hopMe YBEITUUYECHHBIM IIPH(PTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B reyaTHou opme.

Jlst M1 ¢ HapyIIeHUsIMH OTIOPHO-ABUTaTeJIbLHOIO aNnnapara:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

- B Mie4aTHoO (opme.

12.4. TIpodeccnonanbHbie 0a3bl JAHHBIX M HHPOPMAILMOHHBIE CIIPABOYHbIC CHCTEMBI

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

2. lHTepHeT pecypcsl:

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

[Tna3ma - http://www.femto.com.ua/articles/part_2/2843.html

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

13. MarepuanbHO-TeXHH4YECKOe o0ecneyeHue TUCUMILIMHBI U TPedyeMoe NporpaMMHoe
o0ecrneyeHnue

13.1. O6mue TpedGoBaHNs K MATEPHAIBHO-TEXHHYECKOMY M IIPOIrPAMMHOMY 00ecIe4YeHH 0
AUCHUTIAHBI

13.1.1. MarepuaJibHO-TeXHHMYECKOEe U IPOrPaMMHOe obecrevyeHue JJisl JJeKIUMOHHBIX 3aHATHI
st mpoBeneHus 3aHATUMA JICKITMOHHOTO THWITA, TPYIIOBBIX W WHIWBUIYAIBHBIX KOHCYJIBTAIIUH,
TEKYIEro KOHTPOJIS M MPOMEKYTOYHON aTTECTAI[UU HCIONB3yeTcs yueOHasl ayTUTOPHS C KOJIUYECTBOM
MOCaIOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAApTHOW yueOHoM Mebemnbio. MmeroTcs
JIEMOHCTpAIlMOHHOEe 000pyIOBaHWE M y4eOHO-HAINAIHBIE TOCOOWs, OOECIEUunBaIONIUE TEMaTHYECKHE
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HUIUTIOCTPALUH 110 JICKIITMOHHBIM pa3acjiaM JUCHUIIIINHBI.

13.1.2. MarepuaJIbHO-TeXHHYeCKOe M IPOrpaMMHOe obecredeHue I NPAKTHYEeCKUX 3aHATHI

VYuebnast maboparopust

yueOHasi ayAuTOpHs [UIs IPOBEICHMs 3aHATUH NMPAKTUYECKOTO THUMA, ydeOHas ayJuTopus Ajs
MPOBENEHUS 3aHATHI J1a00paTOPHOTrO THIIA, TIOMEIIECHHE Ul KYpCOBOTO MPOEKTHPOBAHUS (BBIMOIHEHUS
KypCOBBIX pa0oT), TOMEIIEHUE JUIsl IPOBEIEHUS IPYIIOBBIX U MHANBUYaIbHBIX KOHCYIbTALUI

634034, Tomckas obmacte, . Tomck, Bepmnnauna ynuna, a. 74, 313 ayn.

Onucanue uMerouierocs 000py10BaHuUsA:

- JJaboparopHsle cTteHab! (16 mrt.);

- 3mepurenbHble TpUOOPSI;

- JIocka MarHuTHO-MapKepHas;

- [lomerienue Ju1st XpaHeHHs yueOHOro 000pyIOBaHHUS;

- Kommuiekt cnennanu3upoBanHoi yueOHOW Mebenu;

- PaGouee mMecTo mpenogaBares.

[TporpammHuoe obecrieueHe He TpedyeTcs.

13.1.3. Marepua/ibHO-TEXHHYECKOe H IPOrPaMMHoe odecnievyeHne 1JIs J1adopaTopHbIX pador

VYuebHast maboparopust

yueOHasi ayAUTOpHs Ul HPOBEIEHUs 3aHATUI MPAKTUYECKOTro THMA, ydeOHas ayquTopus Ajs
MIPOBEICHUS 3aHITHI JTa0OPATOPHOTO THUIIA, MOMEIICHUE JJII KypCOBOTO MPOCKTUPOBAHMS (BBIMOIHEHUS
KypCOBBIX pa0oT), TOMEIIEHUE [Tl TPOBEICHUS IPYIIOBBIX U MHAWBUYaIbHBIX KOHCYIbTALUI

634034, Tomckas obmacte, . Tomck, Bepmmauna ynuna, a. 74, 313 ayx.

Onucanue uMerouierocs 000py10BaHuUsA:

- JJaboparopusbie crens! (16 mrt.);

- 3mepurenbHble TpUOOPHI;

- Jlocka MarHuTHO-MapKepHas;

- [Tomerienue Ju1st XxpaHeHHUs yueOHOro 000pyIOBaHHUS;

- Kommutekt ciennanu3upoBanHol yueOHOW Mebenu;

- Pabouee mMecTo mpenogaBarelis.

[TporpamMmmHoe obecrieueHne He TpeOyeTcs.

13.1.4. MarepuajibHO-TeXHHYECKOE U MPOrPaMMHOe o0ecredeHne ISl CAMOCTOSATEIbHOM padoThl
s camocTosTenbHON paboOThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIIbIOTEPHBIE KJIAcChl),
PacIoJIOKEHHBIE IO a/IpecaM:
- 634050, Tomckast o6macTs, T. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6macTs, I. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6nacTs, I. ToMmck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast 06macTh, I. Tomck, Bepimauna ynuia, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yueOHast Mme0Oeb;

- KOMIIBIOTEPHI;

- KOMITHIOTEPHI TOAKIIOUCHBI K ceTh «VHTepHEeT» M 00ecrneymBaloT JOCTYI B AJIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lepeyeHp MporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MarepuajibHO-TeXHHYECKOe o0ecneyeHne TUCUUIIMHBI JISl JIMI[ C OTPAHMYEHHbIMHU
BO3MOKHOCTSIMM 310POBbSI U HHBAJIU/I0B

OcBoeHME NUCHUIUIMHBI JIMIIAMHA C OTPAHMYEHHBIMU BO3MOXKHOCTSIMH 3I0POBbS W WHBAJIHUIaMU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUEHHS OOIIEro U CelnaaIbHOTO Ha3HAUYEHU .

[Tpu 3aHATHSAX ¢ OOydYaAIONUMUCS € HAPYUIEHHAMH CJIyXa MPETYCMOTPEHO HCIOIB30BaHUE
3BYKOYCUJIMBAIOIICH amnmaparypbl, MYIbTUMEAUMHBIX CPEICTB W JPYIHMX TEXHMUYECKHX CPENICTB
npuema/mepenadu y4eOHOM uMH(pOpMAaLUU B JOCTYHHBIX (OpMax, MOOMIIBHOM CHCTEMbI MPENoAaBaHUs
Ui 00y4arouuXcsi ¢ UHBAIMIHOCTBIO, MOPTAaTUBHOM MHAYKIIMOHHOW CHUCTeMbl. YueOHasi ayAuTOpUs, B
KOTOPOH 3aHUMAIOTCS OOydalomuecss ¢ HapyIIEHUEM cliyxa, 00OpyIoBaHA KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOM, BUACOTEXHUKOM, FIIEKTPOHHON JTOCKOH, MyJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKUMOHHBIX U YU€OHBIX ayAUTOPHUSIX BO3MOKHOCTH IIPOCMOTPA YAAJIEHHBIX 00BEKTOB (HapuMep, TeKCTa
Ha JIOCKE WM CJIai/ia Ha 3KpaHe) MPY OMOIIU BUACOYBETUIUTEICH JIsl KOM(POPTHOTO IPOCMOTPA.

[Ipu 3aHATHAX ¢ OOYyYaOIIMMHUCA € HAPYLIEHHMSIMM OIOPHO-IBHMIaTeJIbHOIO AamImapara
WCIIONIB3YIOTCSl alIbTepHATHBHBIC YCTPOWCTBa BBOAAa WMH(MOpPMAIMU U JAPYrHe TEXHUYECKHE CPEICTBa
npueMa/repeaadn yueOHoi mHpopmaruu B JAOCTYMHBIX (popmMax, MOOMIBHOW CHUCTEMBI OOyUYEHHS ISt
JIIOJIEH C MHBAJIMIHOCTHIO.

14. OueHouyHble MaTepUAJIbI U METOANYECKHE PEKOMEHAIUM 110 OPTraHU3aAIUHN U3yYeHHs
JTUCIHHUIITNHEI

14.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB U METOAUYECKUE PEKOMEH AU
s oueHku creneHu chOpMUPOBAHHOCTU U YPOBHS OCBOCHUS 3aKPEIUICHHBIX 33 JUCHUIUTMHON
KOMIIETEHIIUH UCIIOJIb3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTaBE:

14.1.1. TecToBbI€e 3a1aHUA
ITo kakoMy 3aKOHY H3MEHSETCS TOK DJIEKTPOHHOM IYyIIKM IPU HU3MEHEHHMH YCKOPSIOLIETO
HAIpsDKEHUS, B PSKUME OTPAaHUYCHHS TOKa IPOCTPAaHCTBEHHBIM 3apsaoM? I1o 3akony cTerneHu «5/2»
ITo 3akony crenenu «3/2»
[To 3akony creneHu «1/2»
[To 3aKkony creneHu «7/2»

Kakas 13 yka3aHHBIX JIEKTPOHHBIX JIMH3 JUIMHHO(OKYCHas ?
Jlunza-nuadparma

KBanpynonbHas

CumMeTrpuyHas J1MH3a

HMMmepcroHHas JIMH3a

Kakoe KOmM4ecTBO 3JIEKTPOHHBIX JIMH3 4Yalle BCEr0 HCHOJIb3YeTCs B OCHMIUIOTpapHUUeCcKuX
TpyOKax ?

Opnna

JlBe

Yersipe

Tpu

HasoBute 0CHOBHOE JOCTOMHCTBO BOJIB()PAMOBOTO KaTo/ia
Bricokast pabouast Temrieparypa

B HarperoMm coctostHUM HEe G0UTCS TPOPBIBA aTMOC(EpHI
Bonbmioe 3nauenne 3ppekTrBHOM paboTh BBIXO/A
[TocTOSTHCTBO IMHCCHOHHBIX CBOMCTB

Ha xaxkoii anektpos ocunsuiorpadudeckoi TpyOKH MMo1aeTcsl UccleayeMblid CUTHAT ?
Ha monymsarop

VYCKOPSIOMIMIA ITEKTPOT

Ha ntactuHbl rOpM30HTAIBHOTO OTKJIIOHEHUS

Ha nyiacTuHBI BEpTUKAILHOTO OTKIOHEHUS

CornacoBaHa Ha noprane Ne 24301 14



Kakoit ¢popmbl curHai momaeTcst Ha MIACTHHBI TOPU30HTATBHOTO OTKIOHeHUS CHHYCOUTAThHBIN
[IpsamoyronbHbIH

[TocTosiHHBIM

[TunooGpa3ubrit

Kakoil u3 yka3aHHbIX IpruOOPOB MO3BOJISET JBAXK/IbI TPOU3BOAUTH Mpeodpa3zoBaHue N300pakeHUs
CynepopTukoH

Bunuxon

Huccexrop

DNEeKTPOHHO-ONTHYECKHI ITpeoOpa3oBaTelib

B kakoM u3 yKa3aHHBIX MNPUOOpax MPOUCXOIUT MIHOBEHHOE MPeoOpa3oBaHUE BHUIMMOTO
M300paKeHUS B JIEKTPUUYECKHUI CUTHAI ?

HMxoHOCKOI

CynepopTukoH

Bunuxon

Huccexrop

B xakoil mepenaromieii TpyOKke MPUMEHSIETCS TOJYIPOBOAHUKOBAsT (OTOMPOBOAIIAS MUIIEHb 7
HMxonockon

CynepopTukoH

Juccekrop

Bunukon

Kako#t Tun pa3psiia Ha3bIBa€TCSl CAaMOCTOSTEIIbHBIM 7

Pa3psin, KOTOpBI MOXET CYyIIECTBOBATH TOJBKO IPU BO3JECUCTBUU BHEIIHETO MOHU3HUPYIOIIETO
¢dakropa

Pa3psin, KOTOpbIi MOXKET CYIIECTBOBATEH 0€3 AJEKTPUUECKOTO MOJIS

Pa3psn, KoTopbIii MOXKET CyHIECTBOBAThH TOJIBKO IMPY HAIMYHUH BHEIIHETO 3JIEKTPUYECKOTO OIS
Pa3psin, KOTOpbIit MOXKET CYIIECTBOBATH 0€3 BO3/IEHCTBHUS BHEIITHETO HOHU3UPYIOMIETO (hakTopa

Kakoli Tun paspsia ucnonb3yercs B ra3opa3psaAHbIX WHIMKATOPHBIX MaHENISIX MOCTOSHHOTO TOKa ?
TemuoOBOI

Hyrosoii;

AHOMAaJIEHBINA TIICIOIINAI

Hopmaneusiii Trnerommi

Kakas snexTpoHHas mylllka CUMTaeTCs BHICOKONIEPBEAHCHOM? 3HaueHue nepeanca Menbiie 10-9
A/B3/2

3Ha4YeHue nepeanca oonpiie 10-8 A/B3/2

3Ha4YeHue nepseanca Menble 10-6 A/B3/2

3Ha4yeHue nepeanca oonpine 10-6 A/B3/2

[Ton kakuM yIIIOM K ONTUYECKOW OCH pa3MeIleH YIpaBistomui snekrpon B mymike [Tupca? 30
TpaaycoB

60 rpaaycoB

45 rpaaycoB

67,5 rpanxycoB

Vxkaxure Gpopmyny [aitne

Uu,=U, +D-U,
_ 712
Ik:3'(U3 UM)
Ikmlam
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712
Ik :3'(U3I+L:M)

km " am

2
U320,034.M

km*am

Ykaxute GopMyITy IS BBIYUCICHUS (DOKYCHOTO PACCTOSHUS MAaTHUTHOM JTMH3BI.

leoo.ULRczP
(n-1)
f=1oo.UM;RczP
(n-1)
2
f 2100‘(Uan RICP)

3
f :100‘ (Ua : RICP)
n.

Vkaxurte (1)OpMYJIy A1 BBIYHCJICHUA YYBCTBHUTCIBHOCTH K OTKIIOHCHUIO OJJICKTPUYCCKUX
OTKJIOHAIOIIHX CUCTCM

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

o & 'L
" Nam Ju,

e U,
Em =l

2m |-L
o [ L
M e (Ua

l-L
Ey =

UYro mpeacTaBiseT coOOM AEKTPOHHAS MYIIKa OCIHIIIOrpadguueckux Tpyoox ?

e

i = A-T?-exp(- Lo
Je p( kT)
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j — P.U3/2

i =T2.ex _%
Je p( kT)

i = AT2.exp(- =%
Je n( kT)

Vkaxure YCIOBHUC 3a)KUT'aHUA CaAMOCTOATCIIBHOI'O pa3psaa.

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

Vkaxxurte YCIOBHUE 3aKHUT'aHUA HECAMOCTOATCIIBHOI'O pa3psaa.

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

14.1.2. Jxk3aMeHaAIlMOHHbIE BONIPOCHI

1. CriocoOs1 ycunenus sipkoctu B JOI1.

2. BakyymHBIi (OTOIIEMEHT.

3. ®OTORNEKTPOHHAS IMUCCHSL.

4. loHHBIN (OTORIEMEHT.

5. nnukaropHas nmaHenb NOCTOSHHOTO TOKA.

6. YcTpoiicTBO M MPUHIMI JEHCTBUS MUKPOKaHAJIbHBIX MIIACTHH.

7. YerpoiicTBo ¥ npuHIMN JedcTBUs DY Ha TUCKPETHBIX JUHOAAX.
8. MHaukaTtopHBIN THPATPOH.

9. YerpoiictBo u mpuHImn aeiicteus @OV Ha pacnpeieleHHOM AHHOIE.
10. 3akoH cTenienn «3/2» B TUOAHOHN CUCTEME.

11. DAeKTPOHHO-ONTHYECKUI TPeoOpa3oBaTeb.

12. Papuonoxkanuonnas (uaaukatopsasi) IJIT.

13. YMHoOxuTenbHast cuctema DIY.

14. TuparpoH TIeIIEero pa3psaaa ¢ TOKOBBIM YIIPABIEHUEM.

15 Karonunas kamepa @Y

16. TuparpoH TICrOIIEro pa3psaa ¢ NOTSHIIMAIHHBIM YIIPABICHUEM.
17. Ocimmnorpadudaeckas Tpyoka.

18. DneKTPOHHO-ONTHYECKH MpeoOpa3oBaTeb.

19. IIBeTHOW KMHECKOII.

20. I'azopazpsiHas MHIAMKATOPHAS MaHeNb MOCTOSHHOTO TOKA.

21. DnexTpOoHHBIN (OTOPTEMEHT.

22. T'azopa3zpsiiHasi MaHeNb MOCTOSHHOTO TOKA C CAMOCKAHUPOBAHHEM.
23. MHorokackainbsle (oTo3nekTponHble yMHO)kuTenu ( BAX n napamerpsi )
24. 3anomuHaromas ocuuuiorpagudeckas Tpyoka.

25. CymepopTHKOH.
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14.1.3. TeMmbl KOHTPOJIBbHBIX PadoT
ToxonpoxoxaeHrue B JUOAHOM U TPHOIHOM MPOMEKYTKaxX
DNEeKTPOHHO-Ty4€eBbIe TPUOOPHI

14.1.4. Tembl ONIPOCOB HA 3aAHATHAX

Oduznyeckue Mpoluecchl B BakyyMHbIX MpuOopax. Craruueckuili M AMHAMUYECKUN PEKUMBI
paboThl BakyyMHBIX TprOOPOB. [lapaMeTphl 1 XapaKTepUCTHKH BAaKyyMHBIX TIPUOOPOB.

ONEeKTpOHHAsl ONTHUKA. /[BU)KEHHE 3JIEKTPOHOB B HEOJAHOPOIHBIX 3JEKTPUYECKUX M MArHUTHBIX
nonsix. Cucrembl (GOPMUPOBaHUS HWHTCHCHBHBIX TYYKoOB. I[lpwHimmm moctpoenuss mnymek [lupca.
[IpuemHuble U nepenaronme IEeKTPOHHO-TTyYEBbIe TPUOOPHI. DIEKTPOHHO-ONTUYECKHE IPe0Opa3oBaTeu.

®DoT03eKTPOHHBIE MPUOOPHl  DOTOANIEKTPOHHBIE  Karonbl. DOTOANEMEHTH C  BHEIIHUM
bororpdexroM. DOTOINEKTPOHHBIE YMHOKHUTENN. DINEKTPOHHO-ONTUYECKHUE TPe0Opa3oBaTey.

[Tna3ma ra30BBIX Pa3psIOB. DIEKTPUUECKHN pa3ps B ra3e. [Ipubopbl u ycTpoiicTBa MIa3MeHHON
aNeKTpoHUKH. OCHOBHBIE 001aCTH MPUMEHEHHUS TUIa3MEHHbBIX TPHOOPOB.

14.1.5. Bonpocbl Ha caMONIOATOTOBKY
PeHTreHoBCKHI AIIEKTPOHHO-ONTUYECKUH Tpeodpa3oBareb
[TpuGop HOUHOTO BHUICHUS.
DNEeKTPOHHBIE KOMMYTATOPBI Ha OCHOBE JAYTOBOTO pa3psiia

14.1.6. Tembl J1aOOPATOPHBIX Pad0OT
HccnenoBanue 3IeKTPOHHO-TYYEBBIX TPYOOK C AJIEKTPOCTATHYECKUM M MATHUTHBIM YIIPaBICHHEM
HccnenoBanne GoTOMEMEHTOB U (POTOAIEKTPOHHBIX YMHOKHTEICH
HccnenoBanne THPaTPOHOB TICIOIIETO pa3psiia

14.1.7. Tembl KypcOBBIX POEKTOB (padoT)
1. DNEKTPOHHO-ONTHYECKAs CUCTEMA YCTAHOBKH JIJISl pa3MEepHON 00pabOTKH MaTepualioB.
2. DIEKTPOHHO-ONTUYECKAsi CUCTEMA YCTAHOBKU ISl CBAPKU MaTepUajiOB JIEKTPOHHBIM JIyYOM.
3. DAEeKTPOHHO-ONTUYECKAs CUCTEMA YCTAHOBKH JIJIS TVIABKU METAJUIOB AJIEKTPOHHBIM JIYUOM.

14.2. TpeOoBaHUs K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS M HHBAJH/I0B
Jns 5y ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU  3[I0POBbSI M HMHBAJIMJOB MPEAYCMOTPEHBI
AOIOJHHUTEIBHBIC OLICHOYHBIC MAaTCpHalibl, IEPCUCHb KOTOPBIX YKa3aH B Ta6J'II/IH€ 14.
Tabnunua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUIl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310pOBbA U UHBAJINIOB

Kareropun Buibl 10MOMHUATENBHBIX OLEHOUHBIX @DopMBI KOHTPOJIS U OLIEHKU
00y4aroIuXxcs MarepuasoB pe3yabTaToB 00yUEHUs

TecTbl, MMCbMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C HapymeHusaMu
cryxa

[MpeumytecTBEHHO MUCHMEHHAs
pOBepKa

C napymenusmu  CobecenoBaHue 10 BOIpocaM K 3a4ery, IIpenmylnecTBeHHO yCcTHasl TpoBepKa

3pEeHUs OIpOC M0 TEPMUHAM (MHIMBUyaIbHO)
C HapymeHusMu Perenue qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE  [IpenmyIiecTBeHHO AUCTAaHIIMOHHBIMHU
JIBUTATEIBHOTO CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K MeToJaMH1

anmnapara 3a4eTy

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

14.3. MeToauyecKHe peKOMeH/IAlIMHU 10 OIEeHOYHBIM MATEePHaJIaM JIJIsl JIMI ¢ OTPAHMYEHHbIMHU
BO3MOKHOCTSIMM 3/10POBbSI U HHBAJIUI0B
21.]'[5[ Jan € OrpaHMYCHHBIMH BO3MOXKHOCTAMH 3A0POBbS W HHBAJIWAOB MPEAyCMaTpuBACTCA
noctymnHast popma MpeIoCTaBICHUS 3a/1aHui OLIEHOYHBIX CPEACTB, & UMEHHO!
— B Ie4aTHoOM (opme;

CornacoBaHa Ha noprane Ne 24301 18



- B IIe4aTHOU (hopMe C YBEIMUYCHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUs BCIYX;

- NpeA0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpI0TIEpPEBOIA.

JlumaM ¢ OrpaHWYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI M MHBAJIHJIaM YBEJIUYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [l Takux OOydarommxcsi HpeaycMaTpUBaeTCs
noctymnHas popMa MpeIoCcTaBlIeHIsI OTBETOB Ha 3a/IaHUs, 8 UMCHHO:

- MUCHhMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTEHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Iporienypa oOlEHWBaHHS pPE3YJAbTaTOB OOYYCHHUS JIMI] C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH
30POBbS M HMHBAJIHMJOB MO JUCHUIUIMHE IMPEIyCMaTpHBAeT IMpeocTaBieHne MHpopMmanuu B (opmax,
aIaTHPOBAHHBIX K OTPAHHMYCHHUSIM UX 37I0POBbSI M BOCIIPUSATHS HHPOPMAITIH:

JI1s1 JIMI ¢ HApYUIEHUSIMM 3PeHuUst:

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B 1Ie4aTHOW (hOpME YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 TN ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

JI1s1 IMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

[Ipr HEOOXOOUMOCTH U JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH 370POBbS M HMHBAJIHJIOB
IpoIielypa OIICHUBAHUS PE3YJIBTATOB 00YyUCHHS MOYKET IMTPOBOJAMTHCS B HECKOJIBKO ATAIOB.
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