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1. Heab u 3aga4u 0CBOEHMS IMCHUILIHHBI (MOIYJIA)

Henbio AMCHUMIIMHBI ABJISAETCH:

— TIOArOTOBKa BBIMYCKHUKA, BIJACIOIIEr0 (PU3NYECKUMU OCHOBAMU M MPHUHIIUIIAMU
JeicTBUS MPUOOPOB BaKyyMHOH 3JEKTPOHUKH U TOIYIIPOBOIHUKOBBIX IPUOOPOB;

— oOyuyeHue TeOpeTUYeCKMM OCHOBAM M METOJIaM 3KCIEPUMEHTAIbHOIO HCCIIEI0BaHUS
MapaMeTpoB M XapaKTePUCTHK MPHOOPOB, CXeM, YCTPOHCTB U YCTaHOBOK
AJIEKTPOHUKH PA3IHMYHOrO (PYHKIMOHAIHHOTO HA3HAYCHUS. M UX IPUMEHEHHIO.

OcHOBHBIE 321a4M JMCUMILIHHbI:

— H3YYEHHUE OCHOBHBIX THUIIOB MOJYIPOBOJAHUKOBBIX MPUOOPOB U MPUOOPOB BaKyyMHON
AJIEKTPOHUKU U (PU3NYECKUX MPOLECCOB, 00ECIICUNBAIOLINX UX PA0OTY;

— OBJIQZICHHE METOJaMHU HCCJEeIOBAaHUS MOJYNPOBOJIHUKOBBIX MPHUOOPOB U MPHOOPOB
BAKYYMHOU 3JIEKTPOHHKHU;

— TMNpHOOpeTeHHWE HABBIKOB MPAKTHYECKOTO MMPUMEHEHHs TIOJYYeHHBIX 3HAHUM,
CIIOCOOHOCTEH ISl CAMOCTOSITETbHOU PaOOTHI.

W3ydyeHne qUCHUIIMHBI HAITPABIIEHO HA MOJATOTOBKY CIIEIIUATINCTOB, CIOCOOHBIX peIlaTh
po0JIeMbl, BOSHUKAIOIIME ITPU SKCILTyaTalluy U3JEJINN AJIEKTPOHHON TEXHUKU C y4ETOM 00J1acTH,
THUIIOB | 3a/1a4 MPOPECCHOHATBHON AEITETbHOCTH B COOTBETCTBUU C MPO(ECCUOHATBHBIMU
CTaH/IapTaMHU:

06.005 «CrneuManucT 1O OKCIUIyaTallud PaIHOIIEKTPOHHBIX CPEACTB  (MHXKEHEp-
AJIEKTPOHMK)», YTBEP)KIEHHBIM TNpUKa3oM  MuUHHCTEpPCTBA TpyAa W COLMAIbHOM 3alllUThI
Poccutickoit ®enepanun ot 31 uronsa 2019 roga N 540H(3apeructpupoBan B Muniocte PO 28
asrycra 2019 ropa,perucrpaunionssiii N 55756).

40.058 «HMHxeHep - TEXHOJOr MO MPOU3BOJACTBY M3JAEIUI  MUKPOIIEKTPOHUKNY,
YTBEPKJICHHBIN NMPHUKa30M MUHUCTEPCTBA TpyJda U COLMaNIbHOW 3amuThl Poccuiickon denepanun
o1 03.07.2019 r. Ne 480u (3apeructpupoan Muntoctom Poccun 29.07.2019 1. Ne 55439).

2. Mecto nucuumiaunbl (moayss) B crpykrype OITIOII BO

JuciunianHa BKIIIOYEHa B 00s13aTeNbHYI0 yacTh biioka 1y4eOHOro miana mo HampaBlIEHUIO
nonrorokn  BO  11.03.01PaguoTexnuka HampaBieHHOCTh (mpoduiib): «HTErpupoBaHHbIE
CUCTEMBI 0€30I1aCHOCTH.

[Ipu ocBOEHMM TUCIUIUIMHBI 00yYaroMMicsS CMOXKET YaCTUYHO MPOJEMOHCTPUPOBATH CIEAYIOLINE

000011eHHBIE TpyAOBble PyHKINH (OTD):

— OkKcmiiyaranusi  paJModJeKTPOHHOH anmaparypbl (MpoQeccCHOHANbHBIA  CTaHAApT
06.005«Cneuuanct 1O  AKCIUIyaTallMd  pPaJMOIEKTPOHHBIX  CPEACTB  (MHXKEHEp-
AIIEKTPOHUK)», K01l B, ypoBeHb kBamudukanu -5);

— Paspaborka eIMHHUYHBIX TEXHOJOTHYECKHX IPOLECCOB M PeKOMEHJAAUMH 10
YCTPaHEHUI0 " npeaynpexIeHuIo Opaka B NPOM3BOJCTBE n3enui
MHKPO3JeKTpoHuKU(IpopeccuoHanbubiil ctangapt 40.058 «MHxkeHep - TEXHOJIOT II0
MIPOU3BOJICTBY M3JIEIHI MUKPORJIEKTPOHUKI», KOJI B, ypoBeHb kBanuduxauu -6).
N3yuenne aucuuiuinibel «OHU3UKa 3JIEKTPOBAKYYMHBIX U MOJIYIPOBOJHUKOBBIX MPHOOPOBY

0asupyercss Ha CIEAYIOUIMX, PaHEe M3y4aeMbIX, AMCHUIUIMHAX: «JEKTPUYECTBO U MAarHeTU3M»,
«OcHOBBI Teopuu Lenen», «llpakrnyeckas paguod1eKTPOHUKAY.

3HaHUsI, MOJTYYEHHbIE [0 OCBOEHUIO JMCLUHUIUIMHBI, HEOOXOIUMBI MPU HU3YyYEHUH AMCLMILINH:
«PannosnexkrpoHukay, «CXEMOTEXHUMKA QAHAJOTOBBIX AJIEKTPOHHBIX YCTPOWCTBY», «(OCHOBBI



HOJIprOBO,Z[HHKOBOfI CXCMOTCXHUKHN), «OCHOBEI KOHCTPYUPOBAHUA U TCXHOJIOIT'MHU IMPOU3BOACTBA
POC» u np., a Taxke Mpu BBHITTOJTHEHUH OaKaTaBPCKOM BBIMTYCKHOM KBaTU(UKAITMOHHONW PaOOTHI.

3. TpeOoBaHusi K pe3yJbTaTaM OCBOEHHS JUCHUILIHHBI (MOIYJIs)

[Iporiecc u3ydeHuss AUCIMIUIMHBI HaMpaBiieH Ha (GopMupoBaHue 00uenpodeccHoOHATbHOM
komnerenuun (OIIK -2):
Crioco0eH caMOCTOSITENNEHO MPOBOJIUThH AKCIIEPUMEHTAIbHBIE UCCIICJOBAHUS U HCIIOIb30BATh
OCHOBHBIC ITPHUEMBI 00PaOOTKH M MPEACTABICHUS TTOTYYCHHBIX TaHHBIX.
Kon u HauMeHOBaHHe HHIMKATOPA JOCTUKEHUS] KOMIIETEHIIUM:
OIIK-b.2.2 - CiocobeH mpoBOIUTH BEIOOP HAMITYUIIIEro Crocoda MpoBeAeHUN
9KCIIEPUMEHTANIbHBIX UCCIICIOBAHUMN.

OIIK-b.2.3 - Cioco6eH mpeacTaBisiTh 00pab0oTaHHBIE C OIEHKOW MOTPEIIHOCTH PE3yIbTaThl
IKCIIEPUMEHTAIBHBIX HCCIICIOBAHMUI.

B pesynbrare nzydenust AMcuuIIMHbl «OU3uKa 31€KTPOBAKYYMHBIX U MOJIYIPOBOAHUKOBBIX
puOOPOBY» CTYIEHT JOJDKEH:

3HaTh:
— TPUHLHUI PabOTHI YCTPONCTBA;
— METOJBI M CPEJICTBA MPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIIEA0BAaHUN, 00PaOOTKH U OIEHKH
MOTPEIIHOCTH PE3YIBTATOB U3MEPEHUN;
YMmeTh:
— HCIIONB30BaTh CPEJACTBA M3MEPEHUH JUIA  KOHTPOJSA TEXHHUYECKOTO  COCTOSHUS
ANEKTPOBAKYYMHBIX U MOTYNPOBOJHUKOBBIX TPUOOPOB DIIEKTPOHHON TEXHUKU;
— paboTaTh C OKCIUTyaTAl[AOHHOW JIOKyMEHTAIlMed 110 TEXHHUYECKOMY OOCTYKUBAHUIO
AJIEKTPOBAKYYMHBIX U TIOJYIIPOBOTHUKOBBIX TPUOOPOB SJEKTPOHHON TEXHUKH.
Baagern:
— MOHI/ITOpI/IHFOM TCXHUYCCKOTO COCTOAHUA BJIGKTpOBaKyyMHI)IX 158 HOJ'IyrIpOBOI[HI/IKOBI)IX
npubopoB IOT;
— OKCIUTyaTalMel »SJIeKTPOBAKYYMHBIX M TOJYIMPOBOJHUKOBBIX MPHUOOPOB IIIEKTPOHHOM
TCXHHUKHU.

4. CopepxaHue U CTPYKTYPa AUCHMILIMHBI (MOLYJI51)
B Tabnune 1 mpuBoauTcs onucaHue coAepKaHUS JUCHMIUIMHBL, CTPYKTYPUPOBAHHOE IO

paszenaM, ¢ yKazaHHEM M0 KaXJIOMY pa3zieny (popMbl TEKYIIEro KOHTPOJIA: 3alluTa J1a00opaTopHOil
pab6otsl (JIP), konmnoxBuym (K), rectuposanue (T).

Taomuma 1
HaumenoBanue Conep:xanue pasaena Kon dopma
pasnena KOHTPOJIMPYEMO | TeKyler
1 KOMITETCHIIUU 0
(v ee 4acTH) | KOHTPOJI
bl




Tema 1.
OnexmpouHo-
ynpaeisiemvle
Jlamnbl.

OO0mue CBEJICHMA, Kiaccuukanms.
YcTpoiicTBo 1 paboTa quoja. Y CTpoucTBO U
pabora TpUOJA. DJIIeKTpOHHAas
smuccus. TepMo3IeKTpOHHbIE KaTO/Ibl.
OcoOeHHOCTH  YCTpOICTBa 3JIEKTPOHHBIX
JamIl. duznueckue npoiiecchl. 3aK0H
CTENEHU Tpex
BTOpbIX.AHOHasAxapakTepuctuka.Ilapamer
pBIL.

PaGouuit pexum. Ilpumenenue nuona Juist
BBITIPSAMIICHUS IIEPEMEHHOI0
TOKa.OCHOBHBIE THIIBI.

dusnyeckue

npouecchl. TokopacnpeeneHue.
JlelicTByroliee  HampsKEHHE UM 3aKOH
CTENEHU TpPeX BTOPBIX. XaPaKTEPUCTUKH.
[Tapametprl.  YcrpoiictBO u  paboTa
TETpoJa. YCTPOHWCTBO M paboTa MEHTOAA.
CxeMbl BKJIFOYEHHS] TETPOJOB M TIEHTOJIOB.
XapakTepucTUKU TETPOJOB U IEHTOMOB.
[Tapamerpsl  TETPOAOB W  TEHTOOB.
MeX3neKTpOIHbIE E€MKOCTH TETPOAOB H
MIEHTOJIOB. Y CTPOMCTBO M paboTa JTy4eBOrO
TETpo/Ja.

OIIK-2

K, T

Tema 2.
DnekmpouHo-
JIyuesvle mpyoKu

O6mme cBeaeHUs. DIEKTPOCTATUUYECKUE
ONEKTPOHHO-TTy4YEBBIE TPYOKH.
DOneKTpOHHbIE MPOXKEKTOphl. M3mepeHue u
HabroeHne NIEPEMEHHBIX
HanpspkeHui. Mckaxenuss — n3oOpakeHui.
MarHuTHbIE 3JIEKTPOHHO-JIyY€eBble TPYOKH.
JIroMMHECIICHTHBIN JKpaH. Kparkue
CBEACHMS O PAJVIMUYHBIX  DIIEKTPOHHO-
Jy4eBbIX TpyOKax. XapaKTpoH.

OIIK-2

K, T

Tema 3.

DomosnekmporH
ble YMHOMCUmenu.
dDomosnemenmeol.

@DOTO3IEKTPOHHBIC YMHOKHUTEITH.
@DOTOdNEKTPOHHAS YMUCCHS.
DNeKTPOBaKyyMHBIE (POTOITIEMEHTHI.
[TpuunHbl cO6CTBEHHBIX ITYMOB. [IIlymMoBBIE
napamMeTpsl. MexXaIeKTPOAHbIE EMKOCTH U
WHIYKTUBHOCTHU BBIBOJIOB.

OIIK-2

JP, K, T

Tema 4.
bunonsapnwiii
mpansucmop (BT).

bunonsipueiii  Tpansucrop.  CrpykTypa.
Pexxumbr  paboTel. CXembl  BKITIOUCHUS.
[punmun paboter BT. KoadduumenTsr
YCWJIEHHST ~ TpH  pa3IMuHbIX  CXEeMax
BKitoueHus. Cratmdyeckue mapaMeTpbl IpH
paznuuHbIX ~ pexkumax  paborsl  BT.

OIIK-2

JP, K, T




CraTuvecKkue XapakTePHCTHKH B CXeMax ¢
Ob u OD. IIpoboii TpaH3ucTopa.

5| Tema 5. Tupucropsl. CrpykTypa nuogHoro | OIK-2 JP, K, T
Tupucmopeol. tupucropa (aunucropa). I[lpunuun paboTsl.
BAX npunucropa.
Tpuoanbrit THPHUCTOP (TpuHHCTOD).
[Mpunuun nedicreus. BAX Tpunucropa B
3aKPBITOM COCTOSIHHUH.
6 | Tema 6. [Tonesoit Tpansucrop ¢ ynpasistomuMm p — | OIIK-2 JP, K, T
Ilonegvie n nepexoaoM. CTpykTypa M IHPHUHIMII
MPAH3UCOPBbI. pabotel. CraTuyecKkue XapaKTepUCTHKU U

MaJIOCUTHAJIBHBIE TIapameTpbl. YacTOTHBIE

xapaktepuctuku.MJIIT - Ttpan3ucrop ¢
UHIYUUPOBAaHHbIM KaHasoM. CTpyKTypa.
[IpuHuun paboThL. Craruueckue
xapakrepuctuku. M/III — Ttpan3ucrop ¢
BCTPOEHHBIM KaHaJIOM. Crpykrypa.
[TpuHIHN paboTHlI. Craruyeckue

xapaktepuctuku. lIpubopsl ¢ 3apsmoBoii
cBa3pt0. Ctpykrypa. I[lpunmmn aeicTBus.
XapakTepuCTUKHU U apaMeTphI.

Cmpykmypa oucyuniaunvl (M00y)

Tabnuna 2.0061mas Tpya0eMKOCTh AUCHUIUTHHBI COCTaBIseT 3 3aueTHbIe equHuUIlbI (108uacos).

Buna patdorsl

TpyaoeMKoCTb, Yachl

4 cemecTp Bcero
OO0uasi Tpy10eMKoOCTh (B 4acax) 108 108
KonrakTHasi pa6ora (B yacax): 51 51
Jlexyuu (J1) 17 17
Jlabopamopuwie pabomut (JIP) 34 34
CamocrosiTeibHas padora (B yacax), B 30 30
TOM YHCJIe KOHTAKTHasA padora:
Kypcosoii npoexT (KII) HE IIPETYCMOTPEHBI HE MPEAYCMOTPEHBI
Kypcosas pa6ora (KP)
CaMOCTOSITETLHOE U3YUYECHUE Pa3JIeNIOB 13 13
IToaroroBka M NpoXoXKIeHHE 27 27

NMPOMEKYTOYHOM aTTecTalluu

Buja npoMeKyTOYHOM aTTecTalNu JK3aMeH

Taobmuua 3. JIeKIInOHHbBIE 3aHATHS




Ne ni/n Tema

DNEKTPOHHO-YPABJISIEMBbIE JIAMIIBI.

DIEKTPOHHO-TTy4YEBbIE TPYOKH.

DOTOZIEKTPOHHBIE YMHOXKUTEIU. POTOIIEMEHTHI.

bunonspusriit rpanzuctop (BT).

Tupucropsl.

IR Eal Rl i e

IloneBble TPaH3UCTOPBI.

Tab6muma 4. JlaboparopHbie pabOTHI

Ne i/ HaumeHoBaHue J1alOPaTOPHBIX padoT

1. | M3yueHue paGOTHI JIAMIIOBOTO AUOJA.

W3ydenue pabOThI 2JIEKTPOCTATUYECKOM FIEKTPOHHO-TYyYEBOM TPYOKH.

HccnenoBanme gorosnemenTa ¢ BHeNTHUM GoTodddexrom D-9.

HccnenoBanue XapakTepucTuK (pOTOINEKTPOHHOTO YMHOKUTENS POV -4,

3HeKTpI/I‘leCKI/Ie CBOMCTBA QJICKTPOHHO-ABIPOYHBIX IICPCXOOO0B.

HCCHGI{OB&HH@ TYHHCJIbHBIX TWOOOB.

HccnenoBanne yacToTHBIX cBOMCTB BT.

W3ydyeHne cTaTUCTUYECKUX XapaKTEPUCTUK OMIOJISIPHOTO TPAH3UCTOPA.

HccnenoBaHue moJIEBBIX TPaH3HUCTOPOB.

HccnenoBanue XxapakTepUCTUK NOJYIIPOBOJHUKOBBIX TpUOOPOB Ha ycTaHOBKe JI2-56.

IS RIS

—_—

M3yuyeHne CTaTUCTUYECKUX XapaKTEPUCTHK YIIPABIAEMbIX TUPUCTOPOB THIIA P-N-p-N.

Ta6n1/1ua 5. CamocTosaTeapHOE HU3YUCHUC pa3aCiIOB JUCHUIIIINHBI

Ne i/m Bonpocekl, BBIHOCHMBbIE HA CAMOCTOAITEJIbHOE H3YyUYeHHe
1. bunonspusriit rpanzuctop (bT).
2. Tupucropsl.
3. [losieBbIe TPAaH3UCTOPHI.
4. [TpubGops! Ha 0cCHOBE 00BEMHBIX IP(HEKTOB.
5. DJEeKTPOBAKYYMHBIE U Ta30pa3psiAHbIe MPUOOPHI.

S. OuneHoYHBIC MATEPHAJBI A/ TEKYIIEro H PyOesKHOT0 KOHTPOJISI YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTAlMU
5.1. KosnoxkBuym

B CCMCECTPEC NPOBOIAATCA 3 KOJUIOKBHUYMA, KOTOPBIC OLICHUBAIOTCA 110 8 OamioB KaXKIbIi.

5.1.1. Bonpocwl, ébinocumble Ha KONTOKEUYM
(konmponaupyemas komnemenyusOIIK-2)

Ilepeuiit konnoxeuym
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OOm1me cBeeHus, KIacCUpUKAIIHSL.
VYerpoiicTBO 1 paboTta quoaa.
VYerpoiicTBo u paboTta Tproja.
DJNEeKTPOHHAs SMUCCHSL.
TepMO3IeKTPOHHBIE KATO/BI.
Oco0eHHOCTH YCTPOMCTBA 3JIEKTPOHHBIX JIaMII.
Du3nYecKUe MPOLECCH IBYXAIEKTPOAHBIX JIaMII.
3aKOH CTENEHH TPEX BTOPBIX ABYXIJIEKTPOIHBIX JAMII.
AHO/HAsI XapaKTEPUCTHKA ABYX3JIEKTPOIHBIX JIAMIL..
. ITapameTps! ABYX3JIEKTPOIHBIX JIAMII.
. Pabounii pexxuM ABYX3JIEKTPOIHBIX JIAMII.
. Ilpumenenue nuona assl BHIIPSAMIICHUS IEPEMEHHOTO TOKa.
. OCHOBHBIE THUIIBI ABYX3JIEKTPOIHBIX JIAMII.
. @u3nuecKue NpoLEeCChHITPEXIIEKTPOIHBIX JaMIL.
. TokopacnpeeIeHueTPEeXUIEKTPOIHBIX JaMII.
. JlelicTBytomiee HanpspKEHUE U 3aKOH CTEIICHU TPEX BTOPBIXTPEXIIEKTPOIHBIX JIaMII.
. XapaKTepUCTUKUTPEXIIEKTPOAHBIX JIaMII.
. ITapamMeTpBITPEX3IEKTPOIHBIX JIaMII.
. OcobeHHocTH paboyero pexxuma Tpuojaa

. YCUIUTENbHBIA KaCKaJl C TPUOIOM.
. IlapameTpsl yCUIUTENBHOTO KacKaia TPHOJA.

Bmopoui konnoxkeuym

OcHOBHBIE TUIIBI IPUEMHO-YCHUIUTEIBHBIX TPUOIOB.
YcrpoiicTBo 1 paboTa TeTpoaa.
VYerpoiicTBO 1 paboTa reHToa.
CxeMblI BKJIFOUEHHUS TETPOIOB U IIEHTOJOB.
XapakTepUCTUKU TETPOAOB U IEHTOIOB.
[TapameTpsl TETPOAOB U IEHTO/OB.
Me:x31eKTpoJHbIE EMKOCTH TETPOJIOB U ITEHTOJIOB.
YcTpoiicTBO 1 paboTa JIy4yeBOro TeTpoJa.
XapakTepUCTUKH U TapaMeTpPhl JIy4€BOT'O TETPO/A.

. Pabounii pexxuM TeTpoJI0B U MEHTOJIOB.

. IleHTOABI TEPEMEHHON KPYTHU3HBI.

. KpaTkue cBeneHns 0 pa3nu4HbIX TUIIAX TETPOAOB U IIEHTOOB.

. CneninanbHbIe JaMIIbI.

. DNEKTPOHHO-TTy4eBbIe TPYOKHU.

. DIIEKTPOHHBIE MPOKEKTOPBI.

. MarHuTHbIe 3IEKTPOHHO-Ty4€eBbIe TPYOKH.

. JIFOMUHECIIEHTHBIN YKPaH.

. Kpatkue cBeieHUs 0 pa3IMyuHBIX 3JEKTPOHHO-TYUYEBBIX TPYOKax.

. @OTO3IEKTPOHHBIE YMHOKHUTEIIN.

. ®OTO27EKTPOHHAS IMUCCHS.

. DNEeKTpoOBaKyyMHBIE (POTOITEMEHTHI.
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10.

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.

21.

22.
23.

Tpemuit Kon10KEUYM

Knaccudukanus u Ha3Hau€HUS MaTEPUAJIOB AJIEKTPOHHOM TEXHUKH.
OcHOBHBbIE CBOWCTBA MOJIYIPOBOIHUKOB. [IpOBOAMMOCTE MOIYIIPOBOJHUKOB.
O06pa3oBaHue 3JIEKTPOHHO — JBIPOYHOTO MEPeX0/a.
DHepreTudecKkue JuarpaMMel p — n IEPEX0a B paBHOBECUM U ITPU CMELICHUSIX.
Bricota noreHmanbHOro 6apbepa U KOHTaKTHas! pPa3HOCTh OTEHIIUANIOB.
Huonnas teopust BAX. Peanbnas BAX p — n nepexoa.
Huddysuonnas Teopus. DHepreruyeckas auarpaMmma p — 1 — n mepexoaa B
paBHOBecud. Tok o qudPy3noHHOI TeoOpun yepe3 p — 1 — n Mepexo/l.
Emkocts nuoma. bapbepHas u aud@y3roHHas €MKOCTb U HUX 3aBUCUMOCTH OT
HaIpsKEHUSL.
[IpoGoii p — n mnepexoma. TyHHenbHBIM mpoOol. TemrmepaTypHas 3aBHCHUMOCTH
IPOOMBHOTIO HAIPSIKEHMUS.
JlaBuHHBIA  mpoOoil.  CBsi3b  KOI(PPUIMEHTa  JTaBUHHOTO  PAa3MHOXKEHHUS  C
K03 PHUIMEHTOM yAapHON MOHU3AIHIH.
TemnepaTypHasi 3aBUCUMOCTb MPOOUBHOTO HampspKeHUs. TerninoBoi mpoooii.
DHepreTuyecKue 1uarpaMMbl KOHTAKTa METaJLI - MOJIYIIPOBOJIHUK.
OOGenHeHHbIe (3aMIOpHBIE) U O0OTAIICHHBIE (AHTU3AMIOPHBIE CIION).
Pacnipenenennie o0beMHOro 3apsija U 3JEKTPUYECKOIO IMOJS B MEPEX0Je METaul —
MOJIYTIPOBOTHUK.
IuprHa 00BbEACHHOTO CJI0Sl B PABHOBECUH H MTPH CMEIICHHSIX.
BAX mnonoB ¢ konraktoMm HIoTTkn. OMHUYECKHIT KOHTAKT.
TynnenbHsid quoa. [IpuHnun nencTeus.
3onnble guarpaMMbl BAX. OkBuBanenTHas cxema TJ[. OcHOBHbIE TapamMeTpBbl.
OOpariieHHbIN AUO/I.
JlaBUHHO — NpONETHBIA AUOJ. YCIIOBUS MOSBICHUS OTPULATEIBLHOTO JUHAMUYECKOTO
COINPOTHUBIIEHUS U €T0 (PU3NUECKHUIT CMBICII.
Crpykrypa um npunuun neiicrsus JIIII. JlaBuHHO — mposieTHbId pexuMm. Pexum c
3aXBa4CHHOM IJIA3MOM.
D¢ ekt 'anna. Mexxaonuuubli nepexoa aektpoHos u OJIC.
[Ipunaiun nevicrBus auozna I'anna. IIposieTHsIi pexxum.

Pekomem)auuu npu noozomoexe K KoJuloKeuymy

— mnpopaboTaTh KOHCIEKTHI JIEKIIUI TI0 BOIIPOCaM KOJITIOKBUYMa;

— IPOYNATATH OCHOBHYIO U JOTIOJIHUTENBHYIO JINTEPATYPy, PEKOMEHAOBAHHYIO 110 U3y4aE€MbIM
BOIIPOCaM;

— OTBETUTH HA BOIIPOCHI KOJUIOKBUYMa;

— IIpH 3aTPyJHEHMUSX, IPOKOHCYIBTUPOBATHCS C IIPEIIOIABATEIIEM.

Kpumepuu ouenusanusn

Ouenka

Heyooenemeopumenvno y0081emeopumenbHo Xopouio OMJIUYUHO
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2 panna 4 6anna 6 oannos 8 oannose
CrynenTtHe 3HaeT | CtyaeHt Crynent  xopowo | CTyAeHT B HOJIHOM
3HAYUTEIILHON YacTH | IOBEPXHOCTHO 3HAET | 3HACT Matepual, | oobeme 3HAeT
BOIIPOCOB, JIOITYCKAaeT | BOIPOCHI rpaMOTHO M IO | Marepuall, rpaMOTHO
CYIIECTBEHHbIE OIIMOKU B | KOJUIOKBUYMa, CyIIECTBY H3JIaraeT |M 1O  CYLIECTBY
OTBETax Ha BOIIPOCHI JIOITYCKaeT ero, JIOTIyCKasl | U3jlaraeT €ro, He

HETOYHOCTU B OTBETE | HEKOTOPBIE JOITyCKas
Ha BOIIPOC HETOYHOCTHU B | CYILIECTBEHHBIX
OTBETE Ha BOIPOC HETOYHOCTEN B
OTBETE Ha BOINPOC.

5.2.00pa3ubl TeCTOBBIX 3aJaHU I
(konmponupyemas komnemenyusOIIK-2)

1. ITpuGopkl, B KOTOPBIX pabouee MPOCTPAHCTBO, M30JMPOBAHHOE Ta30HETIPOHUIIAEMON OOOJIOYKOM,
MMEET BBICOKYIO CTEMEHb PA3peKEHUs WM 3allOJHEHO CHELMAIbHOW cpeloi (mapbl WM rassl) U
JICCTBIE KOTOPHIX OCHOBAaHO Ha MWCIIOJb30BAaHUM DIICKTPUYECKUX SIBICHUI B BaKyyMe WM rase
Ha3bIBAIOTCS:

a) 2JIEKTPOBaKYyMHBIMH TIPHOOpaMu;

0) TpaH3UCTOpaMH;
B) PE3UCTOPAMHU;
I') KOHJICHCATOPaMHU.

2. CocTosiHue Ta3a, B YaCTHOCTH BO3/1yXa, MPHU JaBICHUU HIKE aTMoc(epHOTro #H##.
BaKyyM.
3. Beibepute BepHbIE OTBETHI:
DNEeKTPOBaKYyMHbIE IPUOOPHI JENTCS Ha!
a) DIEKTPOHHBIE;
0) NOHHBIE;
B) IPOBOJIHUKOBEIE;
T') JJaMITbl HAaKaJUBaHMUSI.
4. D1eKTpOHHBIE JaMIIbl, UMEIOIINE /IBa JIEKTPOAa — KaTO U aHO/[l, Ha3bIBAIOTCS:
a) TMoJaMH;
0) Tpuogamu;
B) CTAOMJIMTPOHAMHY;
T') XapaKTPOHAMH.
5. Kakue BupI 1aMI SBJISIIOTCS MHOTOAJIEKTPOIHBIMU?
a) MO,
0) Tpuos;
B) TEIITOI;
T') TEKCO/I.
6. Boibepute BepHbIE OTBETHI:
DIIeKTPOBAKyyMHBIE IPUOOPHI KIACCUPHUITUPYIOTCS IO THUITY KaTO1a:
a) HaKaJICHHBIIA;
0) XOJIOHBIIA;
B) KEpaMUYECKHUIA;
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T') CTEKJISTHHBIM.
7. Ha pucynke nzo0paxkeHa cxema

o—t o
+ Eg’ —t —Eaqt
a) 11oja;
0) Tpuona;
B) 2JIEKTPOHHO-JIYYE€BOTO MIEPEKITIOYATENS
T') reKcoa.

8. IIpomecc BbIX0/1a SJIEKTPOHOB U3 TBEPABIX WM )KUJKUX TEIl B BAKYYM WJIM ra3 Ha3bIBACTCS:
a) SJIEKTPOHHOM 3MHCCHECH;
0) DIIEKTPUICCKUM IIOJIEM;
B) MarHUTHBIM I0JIEM;
r)appexromlIoTTRH.
9. Beibepute BepHbIE OTBETHI:
CnoXxHbIE KaTOAbI MOTYT OBITh:
a) MJICHOYHBIMU;
0) OJTYIIPOBOTHUKOBBIMH;
B) 2JIEKTPOHHBIMU;
T') IEHTOYHBIMHU.
10. Ha pucynke nzo0OpakeHa cxema:

9 I
cpj}—ﬂzrxadj"

Il_{_y} Ri-s

a) YCUJIUTENILHOTO KacKa/ia;

0) Tpuona;

B) PE30HAHCHOTO YCUJIMUTEIBHOTO KacKaa;
') aHOJTHOM 11!

Memoouueckue pekomenoayuu no n0020mMoeKe K mecmuposanuro

TecThl — 3TO BOMPOCHI WU 3aJaHUsA, IPEAyCMaTPUBAIOIINE KOHKPETHBIN, KPaTKUM,
YETKUWA OTBET Ha HMMEIOIIMECS ATATIOHBI OTBETOB. [Ipm camMoCTOATENBHON MOATOTOBKE K
TECTUPOBAHUIO CTYJEHTY HEOOXOUMO:

a) TOTOBSICh K TECTUPOBAaHHUIO, MPopadoTaTh HHGOPMAIMOHHBIN MaTepuana Io
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qucuuruiiHe. [IpOKOHCYIBTUPOBATECS C MpENoAaBaTesieM IO BOMPOCY BBHIOOpa yueOHOM
JUTEPATYPBI;

0) 4eTKO BBISICHUTE BCE YCJIOBMSI TECTUPOBAHUS 3apaHee. 3HATh, CKOJIBKO TECTOB Bam
Oyzer NpeuIoKEeHO, CKOJIBKO BPEMEHH OTBOAMUTCS Ha TECTUPOBaHME, KaKoBa cHCTEMa
OLICHKH PE3YJIbTAaTOB U T.].

B) IpucTymnas K paboTe ¢ TeCTaMu, BHUMATEJIbHO M J0 KOHIA MIPOYTUTE BONPOC U
npejiaraeMbie BapuaHThl OTBETOB. BeiOepuTe npaBuiibHbIE (MX MOXKET ObITh HECKOBKO). Ha
OTJEJILHOM JIMCTKE OTBETOB BBINMUIIMTE LU(pPYy Bompoca U OYKBBI, COOTBETCTBYIOIIME
IIPABWJIBHBIM OTBETaM;

I') B IIPOLIECCE PEIIEHUs KEeNATeIbHO MPUMEHATh HECKOJIBKO MOJXO0JI0B B PELICHUU
3aJaHust. JTO TMO3BOJISIET MAaKCHMAJIbHO TMOKO ONEPHUPOBATH METOAAMHU PEIICHUs, HAXOJA
KQKIBII Pa3 ONTUMAJIbHBII BApUAHT.

n) ecau Bbl BCcTpeTuinu upe3BblUaiiHO TPYyIHBIN 11 Bac Bompoc, He TpaThbTe MHOIO
BpeMeHHM Ha Hero. [lepexoaute K 1pyrum tectaM. BepHUTeCh K TpyZHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNbHO OCTaBbTE BpPEMs JUIS TPOBEPKH OTBETOB, 4YTOOBI H30e€XaTh
MEXaHUYECKUX OIINOOK.

Kpumepuu oyenueanus

Onenka
HEY/10BJIETBOPUTEILHO Y0BJIETBOPHUTEILHO XOpOIIOo OTJIMYHO
0 6a10B 3 0aj1a 4 6a1a 5 6any0B
Menee 50 % mnpaswibHO | 50-70%  npaswmibHO | 71-85% 86-100%
BBLINOJIHEHHBIX 3aJaHUH. BBIIOJIHEHHBIX MIPaBUIILHO MPaBUIBLHO
3aaHUM. BBIIIOJIHEHHBIX BBIIIOJTHEHHBIX
3aaHUN. 3aaHUH.

5.3.3aganus s J1a00PATOPHBIX3AHATHI
(konmpoaupyemas komnemenyusOIIK-2)

JIabopaToOpHbI MPAKTUKYM SBISIETCS Ba)KHBIM 3JEMEHTOM OOy4YeHHs, T.K. MPHUBUBAECT
HaBBIKM CaMOCTOSITENIbHOW pPabOThl Ha pa3iIMyHOM JIAOOpPaTOpHOM OOOpPYJOBAHUUM M YMEHHE
M0JIb30BATHCS PA3NIUYHBIMU TPUOOPAMU U HHCTPYMEHTaMHU.

Ilpumep munogoi nabopamopmuoii padomoet « Uzyuenue padbomol 1amnoeozo ouooa»

Lenbto naHHON pabOTHI SBISETCS H3YYEHHME JIAMIIOBOTO JIMOJA, €r0 XapaKTEpUCTHK,
napaMeTpoB U MPUHIMIA PAOOTHI.

Memoouueckue pexomenoayuu

BrinonHenue kaxxaoi 1a6opaTopHOi pabOThI CKIIAIBIBAETCS U3 CIEAYIOUINX ITAIOB.

1. CamocrosiTenbHas MOArOTOBKAa CTYJAEHTOB K pabote. [lepen Hayaiom pabOThl CTYAEHTHI
JIOJDKHBI YETKO TPEACTaBIATh ceOe 1eib paboThl, 3HaTh CXEMY, METOJl U3MEpeHUs, (PU3NYECKYIO
CYLIHOCTh OXHUJAEMbIX pe3yibTaToB. JlomkeH ObITh MOATOTOBIEH MPOTOKOJ H3MEpPEHHH,
coJiep KAl TaOIUIBl Ui 3alUCH Pe3yJabTaTOB U3MEPEHUIl M OCHOBHBIE PAacyeTHbIE (POPMYIIBI.
CryneHTbl, HE TMOATOTOBUBIIKECS K paboTe B COOTBETCTBUM C OJTUMHU TpPeOOBaHUSAMHU, K
BBITOJIHEHUIO pabOThI HE JOMYCKAIOTCS.

2. IlpoBeneHue OKCIEPUMEHTA. OTOT dTal OCYHIECTBISIETCA B COOTBETCTBHM C
METOAMYECKHMMH YKa3aHUSMHU, KOTOPbIE COAEPIKATCS B OMMCAHUU K KaxJoi pabote. JlabopaTopHble
U3MEpEHHs Ha CTEHJE CTYAEHT MOXKET HayaTh TOJIBKO IOCJE coOece0OBaHMsl C MpenojaBaTesieM U
NOJYy4YEeHUs COOTBETCTBYIOIEro Jjomycka. JloOble H3MEHEHHs B CXeMe IPOBOJATCS NpU
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OTKJIFOYCHUM CXCMbl OT HWCTOYHUKA HAIPSKCHUS. Pe3y.HbTaTBI HU3MCPCHUA MPOBCPAIOTCA
IpernoaaBaTeIIeM.
[Ipu pabore B nabopaTopuu HEOOXOIUMO CTPOTO BBHINONHATH BCE INPABUIIA TEXHHUKH
0€30MacHOCTH U YKa3aHHUs PETIO1aBaTels.
3. CocraBrnenue or4yera o mpojenaHHod pabore. K ordyery o BBIMOTHEHHOH paboTe
HPEABSIBISIOTCS CIEAYIOINE TPEOOBAHMUS:
OTueT MOKEH CO/Aep)KaTh HCUEPIBIBAIOIIME JaHHBIC, KaK O Ienud pPaboThl, TaK U O
pe3ysibTaTax B CIeIyIoUIel TOCIeI0BaTeIbHOCTH:
— 3aJIaHue;
— CXEeMa yCTaHOBKH M OIMCAHUE METOIMKU U3MEPEHHI;
— TEepBUYHBIC SKCIICPUMEHTAIILHBIC PE3YJIBTATHI 32 MOAMUCHIO MPENOoAaBaTes;
— pe3ynbTaThl 00paObOTKH IKCIIEPUMEHTANBHBIX JaHHBIX, BKIIIOYast rpayuKy, TaOIHIIbI;
— o0mmue BBIBOABI 0 paboTe M 3aKII0OYCHUE, O KaYeCTBE UCCIIEJOBAaHHBIX MaTEPHAIIOB.
Tekcr oTyeTa JODKEH OBITh HANIMCAaH aKKYPaTHO M pa300p4rBO OT PYKHU WIIU MPEJCTABICH B
BUJIE paclevyaTKH, 110cjie KOMIIBIOTEPHON BepCTKU. B 000MX cilydasx TEKCT JOJKEH IPECTaBIISITh
co0oi1 Tormyeckoe U3JI0KEHNE cyliecTBa Bonpoca. Henomyctumo npusenenne Gpopmys, tadiur 6e3
pa3bsicHEHU Bcex 00O03HaueHUM U cokpamieHuil. OTueT NOHKEH ObITh MOHATEH Uil KaKJOoro
YUTAIONIETO 0€3 KaKUX-T100 TOMOTHUTENFHBIX BOIIPOCOB Y COCTABUTENIEH OTUYETA.
4. Tlocne MnNpeaAcCTaBJICHUA OTYCTA CTYACHT OOJDKCH MMCTb, KaAK MUHUMYM, IMOBCPXHOCTHBIC
3HAHMS 10 KOHTPOJBHBIM BONpPOCAaM K pabOTe, MMEIOUIMMCS B METOIMYECKUX YKA3aHHAX, U €My
BBICTABIISICTCS OAJUT, KOTOPHIM OIICHEHA JJaHHAas JlabopaTopHas padoTa.

6. IIpomexyTouHasi aTTeCTAIUA
(xkonmponupyemas komnemenyusOIIK-2)

Cnucok ocHoBHbIX 60NPOCOB K YCHIHOMY IK3AMEH)

OOu1ue cBeeHus, KnacCupUKaIys.

VYerpoiicTBo 1 paboTta quoaa.

YcrpoiicTBo 1 paboTa TpHoAa.

DNeKTpOHHAsE YMUCCHS.

TepMo371EKTPOHHBIE KaTOBI.

Oco06eHHOCTH YCTPONUCTBA PIEKTPOHHBIX JIaMII.
Du3ndecKue NMPOoLUECChl IBYXIEKTPOAHBIX JIaMII.

3aKOH CTENEHU TPEX BTOPHIX JIBYXIJIEKTPOIAHBIX JIaMII.

9. AHOJHas XapakTEpHUCTUKA JBYXUIEKTPOJHBIX JIaMII..

10. ITapameTpbl ABYX3JEKTPOIHBIX JIAMII.

11. PaGoumii peskum IByX3JIEKTPOAHBIX JIaMII.

12. IlpumeHenre 11uoa 1S BHIIPAMIICHUS IEPEMEHHOTO TOKA.
13. OcHOBHBIE TUIIBI IBYX3JIEKTPOIHBIX JIaMIl.

14. ®u3nyeckue TpoLUeCChITPEXIIEKTPOIHBIX JIAMII.

15. TokopacnpeneneHUETPEXIIEKTPOIHBIX JIAMII.

16. [lelicTByroliee HapsKEHUE U 3aKOH CTENIEHH TPEX BTOPBIXTPEXIIEKTPOIHBIX JIaMII.
17. XapakTepuCTUKUTPEXIIEKTPOIHBIX JIAMII.

18. [TapameTpbITPEX3IEKTPOAHBIX JIAMII.

19. Ocobennoctu pabouero pexxuma Tpuoaa

PN R WD

20. YcunuTenbHbIN Kacka ¢ TPUOAOM.
21. [TapameTpbl yCHIUTEIBHOTO KacKala TPUOAA.
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22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33,
34,
35.
36.
37.
. JIIOMUHECIICHTHBIN IKpaH.
39,
40.
41.
42.

38

43

45

50.

51.

52.

53.
54.
55.
56.

57.
58.

59.
60.
61.

OcHOBHBIE TUIIBI IPUEMHO-YCUIUTEIBHBIX TPUOJIOB.
YcTpoiicTBo 1 paboTa TeTpoaa.

YcrpoiicTBo 1 paboTa meHToaa.

CxeMbl BKJIFOUEHHUS TETPO/IOB U IIEHTO/IOB.
XapakTepUCTUKH TETPOAOB U IIEHTOIOB.
[TapameTpsl TETPOAOB U IEHTO/OB.
MexaneKTpoJHbIE EMKOCTH TETPOJOB U MEHTO/IOB.
VYcerpoiicTBo 1 paboTa JIy4eBOro TeTpoJia.
XapakTepUCTUKH U TapaMeTpPhl JIy4€BOIO TETPO/A.
Pabouunii pexxuM TETPOI0B U MIEHTOI0B.

[lenTO1BI IEPEMEHHOMN KPYTU3HBI.

KpaTkue cBeneHUst 0 pa3InyHbIX TUIIAX TETPOJOB U IIEHTOJIOB.
CrieunasnbHbI€ JTAMITBL.

DNEKTPOHHO-TTy4eBbIE TPYOKH.

DIIEKTPOHHBIE MPOKEKTOPBI.

MarauTHble 3JI€KTPOHHO-TTy4Y€EBbIE TPYOKH.

Kpatkue cBeeHus: 0 pa3IuYHbIX 3JCKTPOHHO-TTyYEeBBIX TPYOKax.
®DOTOIIEKTPOHHBIC YMHOKHUTEIIH.

DOTOINEKTPOHHASI IMUCCHSL.

DNEeKTPOBAKYyMHBIE (POTOITIEMEHTHI.

. KJ'IaCCI/I(bI/IKaHI/IH 1 HASHAYCHUS MaTCpUaJIOB BHCKTpOHHOﬁ TCXHUKU.
44,

OCHOBHEBIE CBOIICTBA MOJIYITPOBOAHUKOB. HpOBOI[I/IMOCTB MOJIYIIPOBOHUKOB.

. O6pa3oBaHue IEKTPOHHO — JBIPOYHOTO MEPEXOa.
46.
47.
48.
49.

OHepreTudecKue JuarpaMMel p — n IEPEX0Aa B PABHOBECUM U ITPU CMELICHUSIX.

BeicoTa nmoreHmansHoro 6apbepa 1 KOHTaKTHasi pa3HOCTh MOTEHIMAJIOB.

Huonnas reopust BAX. Peanbnas BAX p — n nepexona.

Juddy3nonnas Teopus. JHepreTuueckas AuarpaMma p — 1 — n nepexoia B paBHOBECHH.
Tok no nuddy3noHHOM Teopun yepe3 p — 1 — n Nepexo.

Emkocts nuoma. baprepHas u nud¢y3snoHHas €MKOCTh M HMX 3aBUCHUMOCTH OT
HaIpPSHKEHNUS.

IIpoGoit p — n mepexoma. TyHHenbHBIH mpoGoil. TemmnepaTypHas 3aBUCUMOCTh
MPOOUBHOTO HAIIPSKEHMUS.

JlaBuHHBINA npoOoi. CBs3b KO GHUIMEHTA JTABUHHOTO Pa3MHOKEHHsI ¢ K03 uuneHTom
YAapHON MOHU3AIWH.

TemnepaTypHas 3aBUCUMOCTb IPOOMBHOTO HanpshkeHUs. TennoBoil mpoooil.
DHepreTuyeckue JuarpaMMbl KOHTAKTa METaIlI - MOJYTIPOBOIHUK.

OO6enHeHHBIE (3aMOpHBIC) U 00OTAIICHHBIC (AHTU3AMIOPHBIC CIION ).

Pacnipenenenne o0beMHOro 3apsjga M SJIEKTPUUYECKOTO MOJS B IEpexojae MeTall —
IIOJIYTIIPOBOIHUK.

HIuprHa 06beAEHHOTO CII0S1 B pABHOBECUH U IIPU CMEILICHUSX.

BAX mnonos ¢ koutakToM [loTTku. OMHYECKUN KOHTAKT.

TynuensHsiil quon. IlpuHnun neucTeus.
3onnsie quarpamMmbl BAX. DkBuBanentHas cxema TJI. OcCHOBHBIE TapaMeTpBHI.
OOpareHHbIi THO/.
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62. JIaBUHHO — TPOJIETHBIM TUOA. YCJIOBHS MOSBJICHHUS OTPHUIATEIBHOTO JTUHAMUYECKOIrO
COIPOTHUBIICHUS U €T0 (PU3NUECKUI CMBICIT.

63. Crpykrypa u npuniun aedctsust JI[AIL. JlaBunHo — mnposieTHbI pexxuM. Pexum c
3aXBa4E€HHOU IJIa3MOM.

64. Dddexr 'anna. MexnonmHHbIH epexo anekTporoB u OZIC.

65. Ilpunnun pericrBusa quona I'anna. [IponeTHsiil pexxum.

Memoouueckue pekomenoayuu npu n0O20MoGKe K IK3AMEH)

[ToaroTroBka CTYIEHTOB K 3K3aMEHY BKIIFOYAET MPOPAOOTKY JICKIUI, B TCUCHUH CEMECTpa U
HEINOCPEACTBEHHYIO TMOATOTOBKY B JHH, IMPEIUIECTBYIOIIUE OK3aMEHY, BKJIIOYas, KOHEUYHO,
MOJITOTOBKY K KOJJIOKBUYMaM, TECTHPOBAHUIO, BBIMIOJIHCHUIO TaOOPATOPHBIX pabOT U WX 3aIIUTY.

Jlis TOArOTOBKM K OTBETaM Ha 3K3aMEHAI[MOHHBIE BONPOCHI (OHU BBIJAIOTCS B KOHIIE
ceMecTpa) CTYIEHT JOJKEH UCIOJIb30BaTh HE TOJIBKO KypC JIEKIMM, HO ¥ OCHOBHYIO H
JOTIONTHUTEIBHYI0 JIUTEpaTypy [HJs BbIpaOOTKM YMEHHUS JaBaThb pa3BEpHYTbIE OTBETHl Ha
MOCTaBJICHHBIE BOIIPOCHI.

B xo1e moAroToBkM K SK3aMeHY CTYACHTY HEOOXOAMMO OOpaliaTh BHUMaHUE HE TOJIBKO Ha
YPOBEHb 3alIOMUHAHUS, HO M HA CTETICHh MOHUMAHUS W3Yy4aeMBbIX BOIIPOCOB. A 3TO JOCTUTAETCS HE
MPOCTHIM 3ayYHUBAaHHUEM, @ YCBOCHHEM IPOYHBIX CHUCTEMAaTU3HPOBAHHBIX 3HAHUN aHATUTHUYECKUM
MbluieHueM. CrenoBaTenbHO, HEMOCPEICTBEHHAsT MOATOTOBKAa K AK3aMEHY JIO/DKHA B Pa3yMHBIX
MPOMOPLHUAX COUYETATh U 3alIOMUHAHKE, M IOHUMaHKe MPOTrPAMMHOI0 MaTepuana.

Pacnpedeﬂeuue oannoe meKyuiezo, pyﬁleCHOZO KOHmMPpOJAa U IK3amMeHna

Ne O6masn 1-s1 Touka 2-51 TOYKA 3 Touka
cymMma
1. | Tekyumii KOHTPOJb
MMOCCIICHNE 3aHATHI 10 3 3 4
0amnoB Oamna Oamna baiia
BBINIOJIHEHHE U 3all[ATa 21 7 7 7
71ab0paToOpHBIX paboT Oamn 0arIoB OasoB 0aioB
2. | PyOe:xxkHblii KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
OaioB 0aioB 0asIoB 0annoB
KOJUJIOKBUYM 24 8 8 8
bama 0aJIoB 0aJIoB 0annoB
Hroro 70 23 23 24
0aJL10B o0as1a o0as1a 0as1a
3. | Ox3amen 30 min — 15, max — 30
0aJL10B 0as110B

Kpumepuu oyenusanus
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[Ipu ocBoennu aucuutuimHel popmupyercst komnereHus OITK-2. Yka3zaHHas KoMIeTeHIHS
(bopMHpyeTCsl B COOTBETCTBUHU CO CIEAYIOUIMMHU ATANIaMU:

dopmupoBaHHEe H pa3BUTHE TEOPETUYECKUX 3HAHUHM, NPEIYCMOTPEHHBIX YKa3aHHOU
KOMIIETEHIIMEH (JIEKIIMOHHBIE 3aHSITHSI, CAMOCTOSITENIbHAsI paboTa CTY/I€HTOB);

npuoOpeTeHne W pa3BUTHE NPAKTUYECKUX YMEHUH, MPETyCMOTPEHHBIX KOMIETEHIUEH
(;1aboparopHbIe pabOTHI, caMOCTOSATENbHAS Pab0Ta CTYICHTOB);

3aKpeIUICHUE  TEOPETHMYECKUMX  3HAHMM, yMEHUH M IPAKTHYECKUX  HABBIKOB,
NPEIYyCMOTPEHHBIX KOMIETEHIueH (J1abopaTtopHble paloOTHI,

KBaJTM(HUKAIIMOHHAA paboTa).

IIPAaKTUKHU, BBIIYCKHAs

ChopMupoBaHHOCTh KOMIETEHLIMU B paMKaX OCBOCHUS JAHHOW JUCLUIUIMHBI OLIEHUBACTCA 11O
TPEXYPOBHEBOH ILIKAJIE:

0a30BbIi YpPOBEHb (OLIEHKA «YJ0BJETBOPHUTEJIbLHO») SBISETCS O00sA3aTeNbHBIM JJISi BCEX
00y4aromuxcs 1Mo 3aBePIICHUN OCBOCHUS AUCIUILIIUHBL;
NPOJBUHYTHII  ypOBEHB

MHUHHUMAJIbHBIX  XaAPAKTCPHUCTUK

(OLEHKa  «XOpOLIO»)  XapaKTepu3yercs
c(OPMUPOBAHHOCTH KOMIIETEHIIMH 10

INPCBBINICHUEM
3aBCPIICHUU

OCBOCHUMA AUCLHIIIINHBI,

BBICOKHUI YPOBCHB (OI_IeHKa «OTJII/I‘IHO») XapaKTCPpU3yeTCsl MaKCHUMAJIBHO BO3MOKHOM

BBIPAXKCHHOCTbIO KOMIICTCHLIUKU W ABJIACTCA Ba)XXHBIM Ka4YCCTBCHHBIM OPUCHTHUPOM JJIA

CaMOCOBCPIICHCTBOBAHMA.

KpnTeplm OIICHKH KaveCTBa OCBOCHUA JUCHUIVIMHBINIPUBEACHBI B IPHUJIOKCHUMN 2.

7. MeToauuecKue MaTepHualjbl, ONPEACIAIOIINE ITPOHECAYPHI OCHUBAHUS 3HaHHi7[,
yMeHHﬁ, HaABBbIKOB U OIIbITA NCATECJIbHOCTHA

Ta6J'II/II_Ia 6. PC3y.]'IBTaTBI OCBOCHUA yqe6H0171 JAUCHUIUIMHEI, TOJJICKAIIHUEC ITIPOBCPKE.

Pe3yabTaThl 00yueHUs (KOMIIETEHIIMHU)

OcHoBHbBIE TOKA3aTeJIM OlleHKH | Bua oneHoYHOro

pe3yJIbTaTOB 00yUYeHHsI MaTepuasa
CrnocobeH  caMOCTOSITENIBHO — MPOBOAWTH | 3HATh: Brinonnenue u
OKCIIEPUMEHTAJbHbIE  HCCIEAOBAHUA U —  MPUHIMIT paboThI | 3alIuTa
HCIIOJIb30BaTh OCHOBHEIE MIPUEMBI YCTPOMCTBA, 1a00paTOPHBIX
00paboOTKK W TPENCTaBICHUS TOMYyYEeHHBIX — MeTomel | cpenicTBa pabor;
nauubix. (OITK-2) MPOBEACHUS THUTIOBEIE
KO}I u HaAauMEHOBaHUE SKCIEPUMEHTAIbHBIX OLCHOYHBIC
HHIUKATOPOBIOCTHKEHUSIKOMIeTEHIMIi : HCCIIeI0OBAHHIA, MaTePHAIIBI JIS
OIIK-2.2. TIpoBoAWT BHIOOP HAMIYYIIETO 00pabOTKM M  OIIEHKHM | YCTHOTO Ompoca
croco0a MPOBEACHUH AKCIIEPUMEHTATBHBIX HOTPENIHOCTH (pazoen 5.1.1);
HUCCIICIOBAHUM. pe3yJIbTaTOB U3MEPEHNI; | THIIOBBIC
OIIK-2.3. IlpencraBmsier 00paboTaHHBIC C TECTOBBIE
OIICHKOM MOTPEIIHOCTH pe3yabTaThl 3aaHusi(pazoen
AKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUH. 5.2.);
THIIOBBIE
OIICHOYHEIE
MaTepuabl K
Ymernb: OK3aMCHY
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— WCIIONIb30BaTh CpeJCTBa | (paszoen 6.).
W3MEpPEHUI U1
KOHTPOJISI TEXHHUYECKOro | Bhinonnenne u
COCTOSTHUS 3ammra
3JIEKTPOBAKYYMHBIX U | 1a0OpaTOPHBIX
MOJIYTIPOBOTHUKOBBIX pabor;
puOOPOB 3JIEKTPOHHOU | TUIIOBBIC
TEeXHHKHU; OLIEHOYHBIE
— pabotarh ¢ | MaTepuanbl s
JKCIUTyaTallMOHHOU YCTHOI'O OIIpoca
JOKyMEHTaLen o | (pazoen 5.1.1);
TEXHUYECKOMY TUIIOBEIE
00CITyKUBaHUIO TECTOBBIC
3JIEKTPOBAKyyMHBIX M | 3a/laHusi(paszoen
MOJTYTIPOBOTHUKOBBIX 5.2.);
pUOOPOB BJIEKTPOHHOI | THUIIOBBIC
TEeXHHKH. OLICHOYHBIE
MaTepHabl K
Baapers: JK3aMEHY
— MOHHUTOPUHIOM (pasoen 6.).
TEeXHUYECKOTO Beimnonnenune n
COCTOSIHUA 3amuTa
AJEKTPOBAKYYMHBIX U n1abopaTOPHBIX
MOJIYIIPOBOJHUKOBBIX pabor;
npudopos IT; THUITOBBIE
—  JKCIUTyaTanuein OLICHOTHBIC
SJIEKTPOBAKYYMHBIX 1 | MATCPHAIIBL U
MOJIYTIPOBOTHUKOBBIX YCTHOT'O oIIpoca
npuOOpPOB AIEKTPOHHOU (pazoen 5.1.1);
TEXHUKHU. TUIIOBBIC
TECTOBBIC
3aaHus(paszoen
5.2.);
TUTIOBBIC
OLIEHOYHBIE
MaTepuaibl K
HK3aMEHY
(pazoen 6.).

8. VYueGHo-mMeToaMUYecKoOe 0OOecnieyeHUe TUCIUIIMHBI (MOYJIs1)

18




OcHognaa numepamypa
1. Typror B. TmepmorenpHas »leKTpoHHMKA: Y4eOHOoe mocobue. — 3-¢ m3fd., Jom.. — M.:
Texnocdepa, 2008. — 408 c. (14 9K3., UMeeTCs AIEKTPOHHASI BEPCHS)
2. Mumnos3opoB O.B., [TankoB N.I'. Dnekrponnka: Yueonuk mins BY3o0B. — 4-¢ uzn., crep.. —
M.: Beicuias mikona, 2008. -288 c.: wi1.(MMeeTcs 2JIEKTPOHHAsI BEPCHs)

3. Crapocenbckuii  B.M. ®usznka mnOJIYIPOBOJHUKOBBIX MTPHUOOPOB MHUKPOIICKTPOHUKH:
Yuyebnoe mocobue. — M.: FOpaiir, 2015. — 463 c.

Jlonoanumenvnas numepamypa

1. Dnextponnsie u uMoHHBIE Tpubopsl/ [lon pen. Anppymkesnua B.C. — CaparoB: Uzn.-Bo
Cry, 1997.

2. XKepeobuos WU.I1. OcHOBBI eKTpOHUKHU.- M.:DHeproatomusaar. 1987.

3. Iumxkwuna I'.I". DnekrpoHHbIe MpUOOPHI. —M.:DHeproatommu3aat, 1989.

4. 0O.B. Munos3opos, N.I'. [TankoB. DnekTpoHuka. YueOHUK A7l BY30B 4-€ u3f., crep. - M.: BIIL.

2008. (Onexrponnsiii yueOHuk B 6nbmmoreke KbI'Y, pexxum noctyna http://lib.kbsu.ru).

5. Hnuranosuu A.H., lunos WN.I'. ®dusnyeckue OCHOBBI 3JICKTPOHUKU: METOJIUYECKUE
ykazanus.- 2012, 9bC «IPRBooks»

Ilepuoouueckue uzoanusn

[lepeuyens nepuonnyeckux u3faHuil, momydaembix O6udbmuorexoit KbI'Y, B KOTOpPBIX CTYAEHT
MOXKET O3HAKOMHUTBCSI C COBPEMEHHBIMU JIOCTHKEHUSIMH B OOJIACTH JJIEKTPOHUKU, MHUKPO H
HAHORJIEKTPOHUKHU:

— Omuka. (Ouzmka MOIYIPOBOJTHUKOBBIX IPOBOJHUKOB W JUIJICKTPUKOB, KBAaHTOBAs

anektponuka). M3sectust BY308.

— DIEeKTpOHHUKA.

— OwusHKa U TEXHUKA TIOTYIPOBOJHUKOB.

—  MHUKpPO3TIEKTPOHUKA.

— KBanToBas s1ekTpoHuUKa.

— Paauonsnextponuka

— Marepuanbl 2IEKTPOHHOM TEXHUKH.

— ®usuka TBEpAOro Tena

— H3Bectus By30B.

HNHuTepHeT-pecypcsl

http://lib.kbsu.ru/- bubnuoreka KBI'Y.
http://www.garant.ru/ - CrnpaBouHas npaBoBasi cucrema «l apant.

http://www.consultant.ru/ -CripaBounas npaBoBas cuctema «Koncynprantlmocy.
http://www.studmedlib.ru - 9bC «KoHCynbTaHT CTyneHTa»
http://www.ph4s.ru/book_electronika.html - OGpa3oBarenbHbiif mpoekt A.H.Bapruna
http://www.Russianelectronics.ru -moptan «BpeMs 3IeKTpOHUKIY;

http://www.platan.ru — KaTajor 31eKTPOHHBIX KOMIIOHEHTOB;

http://metodist.lbz.ru/iumk/nano/lections.php - BUACOPOIHUKYU 1O HAHOTEXHOJIOTHH;

A ARl o

http://nano.fcior.edu.ru — karanor Hay4HO- 00pa30BaTENBHBIX PECYPCOB IS
HaHOMHYCTPHH.
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10. https://www.sciencedirect.com/ - [TomHoTEKCTOBas 0a3a naHHBIX ScienceDirect.

9. IIporpammHoe o0ecrieueHre COBPeMEHHBIX HH(POPMALMOHHO-KOMMYHUKAIMOHHBIX

TEeXHOJIOTr Hi

1. CTymeHThl UMEIOT JocTyn dYepe3 MHTEpHET IOCTYyn K €IMHOMY OO0pa3oBaTeIbHOMY
NOpTajly, TJ€ B OTKPBITOM JOCTYIE HMEIOTCS PEeCypchl y4eOHO-METOIUYECKOH JHTepaTyphl,
SIBJISTIOIIIMECS pa3paboTkaMu Beaylux By30B Poccun.

2. JIast peUTHHTOBOTO KOHTPOJISI UCTIONIB3YETCS CUCTEMa KOMIBIOTEPHOTO TECTUPOBAHMS Ha
0a3ze mporpammHoro obecreueruss Moodle.

3. Ilpu BBITIONHEHWH JIAOOPATOPHOTO MPAKTHKYMa CTYJICHTHI B 00S3aTEIHLHOM IOPSIKE
OPOBOJAT OOpabOTKY OSKCIEPUMEHTAIbHBIX JaHHBIX C MPUMEHEHHEM MPOTPAMMHBIX Cpejl
MicrosoftExell, MathCad.

4. B pamkax oOecrieueHHs] MPUMEHEHHS KOMIBIOTEPHBIX TEXHOJOTHH B 00pa30BaTEILHOM
IpoIecce UMEIOTCS CHECIMATH3UPOBAHHBIC KOMITBIOTEPHBIE KJIACChl C COBPEMEHHBIM TIPOTPaMMHBIM
obecreyeHreM 1 UMEIOIIUM BIX0/] B IHTEpHET.

10. MarepuajbHO-TeXHHYECKOe o0ecneyeHue JUCIUIIMHBI

MarepHranbHO-TEXHUYECKYIO 0a3y Julsl IPOBEACHHS 3aHATUHN 1O JUCLMIUIMHE COCTABIISIOT:

CHEUUATM3UPOBAHHAS ayUTOPHUS, UCTIONb3YyeMasi IIPU MPOBEICHUN 3aHATUI JIEKLIMOHHOTO
turna Nel36, pacnionoxkenHas 1o azapecy: 360004, KabapauHo-bankapckas pecryOnuka, T.
Hanmpuuk, yn. Uepnsimesckoro, 175, y4eOHbIi  Kopmyc yHHMBepcurera Ned
(OMD),ycnoBHblii  HOMEp  -14,0cHallieHHAsT  MYJIBTHMEIUMHBIM — MPOEKTOPOM |
KOMIUIEKTOM arapaTypsl, MO3BOJISIIONIEN JIEMOHCTPUPOBATh TEKCTOBBIE M Ipaduyueckue
MaTepuabl;

pabodee MecTo MpernojaBaTes;

pabounie MecTa CTYAECHTOB;

MeJoBas JocKa.

MynsTumeuiiHas PE3eHTalMsl, CONPOBOXKIAIOIIAS JIEKIHIO, ITO3BOJIIET IIPENOAABATEIO
AKLCHTUPOBaTh BHUMAHKE CTYJACHYECKON ayIMTOPUH Ha KITFOUEBBIX BOIIPOCAX JICKLIHH.
Juctmriraa obecrnieueHa:

TECTOBBIM MaTepualiaMd B 3JIEKTPOHHOM oOydaromei cucteme «Moodle» (OTKpbITHIi
YHUBEPCUTET);

KHIDKHBIM (DOHZIOM OHOITMOTEKH;

ANEKTPOHHBIMH BEPCUSIMU JIEKLIUIA 1 yIeOHHKOB.

JlaGopaTtopHble 3aHATHS TPOBOIATCA B Jabopatopuu Nel36 «BakyymHas U TBepHOTENbHas
AJIEKTPOHUKAY, PacIojioxkeHHoW 1o aapecy: 360004, KabGapmmuo-bankapckasi pecryOnuvka, T.
Hanpuuk, yn. Yepnbimesckoro, 175, yueOHbIl kopiyc yHHuBepcutera Ned (OMD), ycioBHbIHM
HoMep -14, ocHareHHOH HEOOXOAMMBIM 000PYIOBAHHEM:

U3MEPUTENIbHBIE  NPUOOPEI M 00OpYNOBaHME MO  HCCIIEJOBAHMIO  CTAaTUYECKHMX,
JMHAMUYECKUX M YaCTOTHBIX IApaMETPOB M XapaKTEPUCTHK JUOAOB, TPaH3UCTOPOB
(GUITOISPHBIX ¥ TIOJIEBBIX) U THPHUCTOPOB (IMOIHBIX U TPUOIHBIX);

M3MEpUTENh XapaKTEPUCTHK MOTYIPOBOAHUKOBBIX IPHOOPOB JIA-56;

CTEHJ JJIs1 U3MEPEHNS ITapaMeTpoB U xapaktepuctuk JIIT10-2;
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— 1m(poBbIE BOJBTMETPHI, AMIIEPMETPbI, MOCTHI IOCTOSHHOTO M TIEPEMEHHOIO TOKa,
TeHepaTopbl, OCHUILIOrPadbl, ICTOYHUKH ITUTAHUS, MYJIBTHMETPBI U JIP.
CryneHTbl MMEIOT J0ocTyn uepe3 MHTEepHET AOCTyn K SJIEKTPOHHOM OOydYaromen cucreme
«Moodley» (OTKpBITBI YHHBEPCHUTET), KOTOpash TMO3BOJSIET pa3MeENiaTh AJIEKTPOHHBIE Y4eOHBIC
KypCBI B CBOOOTHOM JIOCTYTIC JJIsI CTY/ICHTOB YHUBEPCHUTETA.
[1pu npoBeieHNH 3aHSITHIA JICKIIMOHHOTO THTIA, CEMUHAPCKUX 3aHSTHIA UCTIONB3YFOTCS:

JAUUCH3UOHHOE NPOCDAMMHOE obecneuenue uceob00Ho pacnpocmpansiemsie npocpammaol:

MicrosoftOffice nmunensus: [JloroBop Nel35 ot 22.05.2018, moroBop Ne 1-21100 ot
20.09.2017, ceptudukar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, morosop Ne 4/14-08 ot 14.08.2015,
noroBop Ne 1/01-12 ot 01.12.2014, moroop Ne0331100002314000061-0003152-01 ot
25.11.2014, moroBop Ne0331100002314000077-0003152-01 ot 29.12.2014, nmorosop
Ne(0331100002314000038-0003152-01 ot 10.09.2014, ceptudurar ot 20.04.2009,
ceprudukar ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot 14.03.2007;
apxuBarop 7z, AdobeAcrobatReader nuieH3us: nmpegocTaBisieTcss OSCIUIATHO HA YCIOBHSIX
no aapecy https:// www.adobe.com/ru/legal/terms.html;

MozillaFirefox munensus: GPL/LGPL/MPL, GoogleChrome juieH3us: MpeIoCcTaBiIsIeTCs
OecIUTaTHO Ha YCJIOBUSX JIMIICH3MOHHBIX COTJIAIICHWA Ha MPOTPaMMHOE OOeCIeueHHE ¢
OTKPBITBIM HCXOTHBIM KOJZIOM 1o aznpecy
https://code.google.com/intl/ru/chromium/terms.html

JI71s1 CTyICHTOB C OTPaHUYSHHBIME BO3MOYKHOCTSIME 37I0POBBSI CO3/IAHBI CIICITHATBHBIC YCIIOBHS JUTS

nosrydeHust oopasoBanusi. CrielMaIn3UpOBaHHOE MTOMEIIEHUE [UIsI MHBAIUIOB PACHOJIOKEHO IO a/Ipecy:
360004, KabapmHo-bankapckas pecryomnuka, r. Hampunk, yi. UepHsitieBckoro, 173, raBHbINA yueOHBIN
KOpITYC YHUBEpcHUTETa, ayauTopust Nel45.

B nenmsix QoCTYymHOCTH MONMy4eHHs! BBICILIETO OOpa3oBaHMs MO 0Opa30BaTENbHBIM IPOrpamMmaM

HWHBAIIMIaMH U JIMIIAMU C OI'PaHHYCHHBIMH BO3MOKHOCTAMU 310POBbsI YHUBCPCUTCTOM oOecrieunBaeTCs:

ILTEPHATUBHON Bepcrel opuimaabHOro caifta B cetu «IHTepHET» U1 ClTa00BUISIINX;
NPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIETO 00YyUYaroIeMycsl HEOOXOMMYIO TIOMOILIb;

JUISL THBIUIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS TIO CITYXY — JyOJIHMpOBaHUE
BCIIyX CIPABOYHON WH(OPMAIIMK O PaCIMCAHUM YYEOHBIX 3aHSTHI; 00eCTiCUeHNE HaIIeKaAMU
3BYKOBBIMH CPEICTBAMH BOCIIPOM3BEACHHS HH(POPMALUH;

JUIT UHBAJIMJIOB W JIMI[ C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbBSI, UMEIOIIMX HAPYIICHHS
OIOPHO-/IBUTaTEIbHOTO arnapara, CO3/1aHbI MarepHalbHO-TEXHUYECKHE YCIIOBUS
o0ecreurBaoIe BO3MOXKHOCTh OECTIPEISITCTBEHHOTO  JOCTYMa OOy4aronmxcss B yueOHbIE
MOMEIIEHNs, OOBEKTY INUTAHMs, TyaJleTHbIe W JIpyrHe IOMEILEHUS YHHUBEPCUTETa, a TaKxkKe
npeObIBaHUS B YKA3aHHBIX TTOMEIICHUSIX (HATMYUE PACIIMPEHHBIX IBEPHBIX MPOEMOB, TOPYUHEN U
JPYrUX NPUCHIOCOOJICHNUH ).
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IIpuaoxenne 1

JIucT u3MeHeHuil (10MoJIHeHUiT)B padoyeil mporpaMMe QUCHUILUIHHBI (MOYJIA)

«®Pu3nKa 3JIeKTPOBAKYYMHBIX U NMOJYNPOBOAHNKOBBIX NPHUOOPOB) M0 HANPABJIECHUIO
noaroroBkn11.03.01 Paguorexnuka HanpaBJjJeHHOCTH (Mpoduin) UHTEerpupoBaHHbIe

cucteMbl 0e30macHOCTH HA 20 — 20 y4eOHbIN roa

Ne i/

JunemeHT (myHKT) PII{ IlepeyeHb BHOCUMBIX
H3MeHEeHM I

IIpumeuanue

Obcyancoena u pexomenoosana Ha 3ace0anuu Kageopol
JIEKTPOHUKHU ¥ HU(GPOBBIX MHOOPMAITMOHHBIX TEXHOJIOTHH,

pOoTOKOJ Ne

OT « » 20 r.

3aBenyrommii kageapou / P.III. Temes /

HNOJMHUCH pacmudpoBKa HOANNCH  JaTa

22




KpuTepnn OICHKH Ka4deCcTBa OCBOCHHUSA NUCIHUITIJINHBI

Ipuioxkenne 2

Kon KPUTEPHUU U IOKA3ATEJIN ONEHNBAHMUS PE3YJIBTATA OBYUYEHMUS
KOMIICTEeHIUH
IIIkana no TpaAMIHOHHON NATUOAIILHON cHCTeMe
PE3YJIBTAT ~ -
OBYYEHMSI ba3oBblii ypoBeHb IIpoaBHHYTHIN Bricokuii yposemn
Y0BJ1eTBOPHUTEIBLHO/ 11 YPOBEHb
10 JUCUMILIHHE HEJONYCK | Hey/AOBJIETBOPHUTEIbLHO OTJIMYHO/MU(.3a4eT
¢.3auer xopoio/mug.3aver
(Mony.J10)
Ikana no 0a/JJIbLHO-PEHTHHIOBOM cHCTEMe
0-35 36-60 61-80 81-90 91 -100
OIK-2 3uamo H/l-1onk--2: OTCYTCTBHUE 3HAHHI O: HETIOJIHbIE 3HAHUA O: B 1I€JIOM  YCIEUIHbIE | MMOJHOCTHIO

CriocoGen - [OpuHOMI  PaboTHI - §OpuHOMNE paboTel | - TpHHOMIE PabOThl | 3HAHHSA O: c(OopMHUpPOBaHHEIE

YCTpOIHCTBa, YCTpOICTBa; YCTPOMCTBa, - mpuHOune  paboThl | 3HAHUA O:
CaMOCTOATCIE | Z \eronpr n cpencTBa - METOAax M CPeACTBax | - MeETOoJax M CPeJCTBax | YCTPOWCTBa; - §OpuHUOUNE  paboThI
HO TPOBOAUTE | hpopenenus MPOBEACHUS MIPOBEACHUS - METOAAaxX M CPEeICTBax | yCTPONCTBA;
IKCIEPUMEHTA | 5xcrepuMEHTATbLHBIX He saer | 2KCTICPUMEHTAILHBIX 9KCIEPUMEHTAIBHBIX HPOBEAEHUS - METOIax M CPEACTBAX
JIbHBIC HCCJICTIOBAaHUM, HCCJICIOBAaHHM, HCCJICIOBAaHUH, JKCHEPUMEHTAIBHBIX TIPOBEJICHNUSA
UCCIICAOBaHUA | 0OpabOTKM W OLCHKH 00pabOTKM ® OIEHKH | 00pabOTKM ¥  OLEHKH | MCCIeNOBaHUM, AKCIEPUMEHTAIBHBIX
u MIOTPEIIHOCTH MOTPEIIHOCTH MOTPELTHOCTH 00paboTKM W  OLEHKH | HCCIICTOBaHUM,
HCTIONB30BaTh | PE3YJILTATOB pe3yIbTaTOB U3MEPEHUH. | pe3yIbTaTOB U3MEPEHUH. | HOTPEIIHOCTH 00pabOTKH M OIEHKH
OCHOBHBIE M3MEPCHUI; pe3yJbTaTOB UBMEPEHUM. | MOTPELIHOCTH
IIPHEMBI PE3YJIBTaTOB U3MEPEHHUI.
06paGoTKH  u Ymemo HJ]-20nk-2: OTCYTCTBUE WK | HEJOCTaTOYHOE YMEHHUE:- | B I[EJIOM  YCIEHIHOE | MOJHOCTBIO
npesicTaBIeHn | HCTIOTIH30BATh YaCTUYHOE YMEHUE:! HCTIONL30BATh  CPEJICTBA | YMEHHUE: copMupoBaHHOE
S MOJTyYEeHHBIX CpelICcTBa  HM3MEpEeHUi - HCTIOJI30BATh CPENICTBA | H3MEpEeHUH JUIS | - HCTIONB30BATH CPEJICTBA | YMEHHE!

IS KOHTPOJIS U3MEpEeHuN JUI | KOHTPOJsSl TEXHHUYECKOTo | U3MEpPEHHI JUId | - UCIIOJIb30BaTh CPEJICTBA
/LQHHBIX. TEXHUIECKOTO KOHTPOJSI TEXHHYECKOTO | COCTOSHHUSA KOHTPOJSI TEXHHYECKOTO | M3MEpEeHHI IS
(OIIK-2) COCTOSIHUS COCTOSIHUSA 9JEKTPOBAKyYMHBIX ¥ | COCTOSTHHSA KOHTPOJISI TEXHHUYECKOTO
Kon W | 31eKTpOBaKyyMHBIX | NIEKTPOBAKyYMHBIX ¥ | MOJyNIPOBOJHUKOBBIX NEKTPOBAKyYMHBIX M | COCTOSTHHA
HAaUMEHOBAHU | 1101yIPOBOAHUKOBBIX MOJIYTIPOBOJHUKOBBIXIIP | MPUOOPOB 3JIEKTPOHHOH | MOIYIPOBOAHUKOBBIX DJIEKTPOBAKYyMHBIX U
e pudopoB ndopoB JJIEKTPOHHOHN | TEXHHKH; puOOpPOB  3IEKTPOHHOW | TOJIyNIPOBOAHUKOBBIXIIP
HHIMKATOPOB | 2JIeKTpOHHOH TexHuky; | He ymeer | TexHuku; - paboratb C | TEXHHKY; n6opos 3JEeKTPOHHOU
AOCTHKEHUS - paboTaThb c - paboratb C | DKCITyaTallMOHHOM - paborartb C | TEXHHKH;
KOMITETeHIMii | PKCILTyaTaluOHHON 9KCIUTyaTalluOHHOU JOKyMeHTaIuen IO | 3KCIUTyaTalluOHHOU - paboratb c
OIIK-2.2. JIOKyMEHTaluei o JIOKyMEHTaluuen [0 | TEXHUYECKOMY JIOKyMEHTaluen [0 | 3KCIUIyaTallMOHHOM
TTpoBoauT TEXHUIECKOMY TEXHUYECKOMY 00CITy’)KHUBaHHIO TEXHUYECKOMY JOKyMEHTaIHeH 110
BBIGOD 00cITy)KUBaHUIO 00CITy>)KHBaHUIO 9EKTPOBAKyYMHBIX ¥ | OOCIYXHBaHUIO TEXHUYIECKOMY
HARTYSIIETO JEeKTPOBAKyyMHBIX U DNIEKTPOBAKYYMHBIX M | TIOIYNPOBOJHHKOBBIXIP | SNEKTPOBAKYYMHBIX M 00CITy’)KHUBaHHIO

MTOJTYTIPOBOTHUKOBBIX MOJIYTIPOBOTHUKOBEIXIIP | HOOPOB AIIEKTPOHHOH | MOJYIPOBOAHUKOBBIXIIP | AJIEKTPOBAaKyyMHBIX |
criocoba . pudopoB ndopos JJIEKTPOHHOM | TEXHHKH. ndopos JNEKTPOHHOM | MONTYIPOBOJHUKOBBIXIP
TPOBCACHUVOK | 511k TpOHHOM TEXHHKH. TEXHHKH. TEXHHKH. MGOPOB  DJIEKTPOHHOM
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Kon
KOMIIETEHIIHH

CIIepUMEHTaJTh
HBIX
HUCCIIEIOBAHUN
OIIK-2.3.
[IpencraBnser
00paboTaHHEIC
[¢ OLIEHKOM
MIOTPEIIHOCTH
pe3ynbTaThl
JKCIIEPUMEHTA
JIBHBIX
HCCIIeI0OBaHuM

KPUTEPUU U ITIOKA3ATEJIM OHEHUBAHUSA PE3YJIBTATA OBYUEHUS

IIxaja no TpaIMUMOHHON NATHOANIBLHOM cUCTeMe

PE3YJIBTAT = —
OBYUYEHUSI ba3oBblii ypoBeHb IIpoaBUHYTHINH Bricokuii yposens
YIOBJIETBOPUTEIbHO/IH YPOBEHb
10 JUCHHILIHHE HEJONMYCK | HEYAOBJICTBOPHUTEIbLHO oTan4Ho/Aud.3aueT
(Mony.1i0) ¢d.3auer xopouo/aud.3auer
Ikana no 0aJJbLHO-PEHTHHIOBOM cUcTEeMe
0-35 36-60 61-80 81-90 91-100
TEXHUKHU.
Bnaoemv H/[-30onk-2: OTCYTCTBUE HaBBIKOB | HEIOCTATOYHOE HaJln4ue HABBIKOB | YCIICLIHOE BIaJCHUE:
- MOHHUTOPHUHIOM BJIaICHUA: BJIaICHUC: BJIaJICHUS - - MOHHUTOPHHIOM
TEXHUYECKOTO - MOHUTOPUHIOM | - MOHHUTOPMHIOM | MOHMTOPHUHIOM TEXHUYECKOTO
COCTOSIHUS TEXHUIECKOro TEXHUICCKOTO TEXHUYECKOI'O COCTOSIHUSA
JJIEKTPOBAKYYMHBIX U COCTOAHUA COCTOAHNA COCTOSIHUSA JJIEKTPOBAKYYMHBIX U
MOJIYIIPOBOJHUKOBBIXIT SJICKTPOBAKYyyMHBIX U | SJIEKTPOBAKYYMHBIX H | 51eKTpOBaKyyMHBIX H | MOJyIPOBOJHUKOBBIXIIP
pudopos OT; He NOTYNPOBOJHUKOBBIXIP | TIOJYITPOBOAHUKOBBIXIIP | [101ynpOBOJHUKOBBIXIP | HOopoB OT;
- SKCIUTyaTanuei BlIafeeT nbopos IT; n6opos IT; n6opos OT; - JKCIUTyaTanuei
3JIEKTPOBAaKyyMHBIX U - 9KCILTyaTaluen | - SKCIUTyaTaluei | - JKCIUIyaTalMeH | DJIEKTPOBAKYYMHBIX U
NIOJIyIIPOBOHUKOBBIXII SJEKTPOBAKYYMHBIX M | SJICKTPOBAKYYMHBIX — H | 3]IeKTPOBAaKyyMHBIX M | IOJYIPOBOJHHUKOBBIXIIP
pHOOPOB 3JIEKTPOHHOM NOJIyIIPOBOTHHKOBBIX TIOJTYIIPOBOAHUKOBBIXIIP | 110JTyIPOBOAHUKOBBIXIP | HOOpOB 9JIEKTPOHHOHU
TEXHUKHU. IpHOOPOB  IIEKTPOHHO | HOOPOB 3NIEKTPOHHOM | pGopos 3JIEKTPOHHON | TEXHMKH.
TEXHUKHU. TEXHUKU. TEeXHUKHU.
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