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1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

U3JIOKEHUE BAXHEHIIMX HAY4YHBIX MPHUHLUIOB TEXHUYECKOM DIEKTPOHUKH H
UMITyJTECHOM TEXHUKH; 00ydeHre OopMaIbHBIM METOJIaM CHHTE3a CXEeM JIUCKPETHOW aBTOMATHKH
U YMEHHIO OPUEHTHPOBATHCS B 00JIACTU COBPEMEHHOI MHTETPaIbHOM CXEMOTEXHUKU C LIEIBIO
BBIOOpA DIIEMEHTHOU 0a3bl ISl UX peaTu3aiuu

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuumnuHa DIEKTPOHUKA B YINPABISIIOIMIMX YCTPOMCTBaX BXOAMT B 00S3aTEIbHYIO
4acTh y4eOHOTO I1aHa 00pa30BaTENbHON MPOTPAMMBI.

Jis  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIE B PE3YIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

BBenenue B HanpaBiieHuE

Metponorus u CpeacTBa U3MEPEHUN

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLUHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

Teopus skcriepuMeHTa M HayKa O JJAHHBIX

DNeKTpUUecKrue U3MEPeHus

TexHU4YecKue U3MEepEHUs U MPUOOPHI

[ToxroroBka K  mpoueaype 3amUThl W MPOIEAypa  3alUThl  BBITYCKHOM
KBTI (UKAITMOHHON pabOThI

[ToxroToBka K cadue u caada rocyAapCTBEHHOTO IK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare OCBOEGHHS AMCUMIUIMHBL (MOAYNS) «ONEKTPOHMKA B YHPABJISIOIIUX
YCTPOMCTBAX» 00YUaAIOIIUNICS JOJKEH 00J1a/1aTh CICTYIONTUMU KOMIIETEHITUSMH:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-9 CriocoGeH BBIMOMHATH SKCHEPUMEHTHI 10 3aJaHHBIM METOJUKaM M 00padaThIBaTh
pe3yNibTaThl C NMPUMEHEHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTMH M TEXHUYECKHUX
CPEICTB

OIIK-9.1 BelInonHseT sKCreprMEHTaIbHBIE UCCIIEN0BAHNS XAPAKTEPUCTHK CUCTEM H
00BEKTOB aBTOMATH3ALIMH 110 3a/IaHHBIM METOIMKAM

OIIK-9.2 BeiOupaer coBpeMeHHBIE CIIOCOOBI M CpeacTBa 0OpabOTKU pe3ysabTaToB
IKCIIEPUMEHTA

OIIK-9.3 [TpousBoauT 00pabOTKYy pe3yabTaTOB »JKCIEPUMEHTa C TPUMEHEHHEM
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH U TEXHUUYECKUX CPECTB




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 58,05 akax. 4acos:
— ayIuTOpHas — 57 aKaJ. 4acoB;

— BHeaynutopHas — 1,05 akaj. gacos;

— caMocTosiTenbHas padora — 85,95 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4eT C OUEHKOMN

AynuropHas § s
o | xomraxrHAs pabota & 3 ®dopma TeKyILero
=
5 B aKaJ. yacax o Bu KOHTPOJIS
Pasnen/ Tema 3 (B axan ) E B A y P Kon
S & ©| caMOCTOSTENIBHOMN | YCIIeBaeMOCTH M
JACIATUTAHBL . [ .. | xomnerenn
O 2 £ paboTs MIPOMEKYTOYHOM
nab. | mpakr. | 3
Jlek. = aTTecTaluu
3aH. 3aH. | QO &
1. OcHOBHBIE TIOHSTHS
POrPaMMHUPOBAHHS
CamocrosTenbHOe
1.1 OcHOBHBIC MapaMeTpsbI N
H3yueHHe yueOHOU
" XapaKTePUCTHKH Otuer o
JINTEPATYPBI, . OIIK 9
MOJTYIPOBOHUKOBBIX 1 6 5,95 nabopatopHoOn
MOATOTOBKA K
pubOpPOB: JTAOJTBI u pabote
71a00PaTOPHBIM
THPUCTOPHI
3aHATHUSM
4
CamocrosTenpHOe
1.2 Tpan3ucropsl H3yuYeHHEe y4eOHOU
Otuer no
OWIONSPHBIE U  TOJIEBBIE. JIUTEPATYPBHI, . OIIK 9
8 8 nabopaTtopHOU
Tapametpsr u MOATOTOBKA K aGoTe
XapaKTePUCTHKH 11a60PaTOPHBIM p
3aHATUSM
Hroro no pazaeny 1 14 13,95
2. IcTOYHUKY 3IIEKTPOIUTAHUS
CamocrosTenpHOE
u3ydyeHue yueOHoi| YcTHbIN onpoc
2.1 OnHomonmyneproaHbIe U i Y poc,
JIATEPATYPBL, Oruer mo OIIK 9
JBYXITOJTYTIEPUOTHBIC 1 4 6 .
MOATOTOBKA K 71a00paTOpHOI
BBIIPSIMUTEIH, (GUIBTPEI
4 na0opaTopHBIM pabore
3aHATHAM
CamocrosTenpHOE
2.2 VICTOYHWKH 3TaJOHHOTO - . OIIK 9
1 6 |u3yuenue yueOHOM| VYcTHBIH onpoc
HamnpspKEHUA U TOKa
JIATEPATyphI
HWroro no pazneny 2 4 12
3. Ycunurenu NEpEeMEHHOTO U
TOCTOSIHHOTO TOKa
3.1 YcunurenbHbie
KacKaJbl, OJHOTaKTHbIC U CamocrosiTenbHOE OTIK 9
JIBYXTAaKTHBIE  BBIXOHBIE 6 |u3yuenue yueOHOM| VYcTHBII onpoc
KacKaJibl, 0OpaTHBIC CBSI3H B JIUTEPaTypbI
YCHJIMTEIAX 4
3.2 Ycunurenn
CamocrosTenpHOe
MOCTOSIHHOTO TOKa, - . OIIK 9
. 1 6 |u3ydennme yueOHOH| VYcTHBIH ompoc
TeHEepaTopsl, HeIWHEHHbIe
JUTEPaTyphl
npeoOpaszoBarenu




CamocrosiTenbHOE
H3yueHHe yueOHou

Otuer no
33 OrepaloHHbIe JIUTEPATYPbI, . OIIK 9
2 6 6 nabopatopHoOn
YCUIIUTENH MOATOTOBKA K
pabore, KP
1a60PaTOPHBIM
3aHATHSM
Htoro no pasueny 6 6 13
4, IIpeoGpazoBarenu
AHAJIOTOBBIX CUTHAJIOB
4.1 OunbTpel: aKTUBHBIA U
MACCUBHBIN (UIIBTPBI, THITBI CamocTosiTensHOe OIIK 9
MEPEXOTHBIX 5 4 |uzyuenue yueOHOM| VYcTHBIHM ompoc
XapaKTepUCTHK  (HUIBTPOB, JIUTEPaTyphl
pacdet GpuIbTPOB 4
4.2 Henuneiinpie CamocrosTenbHOe OITK 9
npeoOpazoBaTeny; 5 4  |uzyuenue yueOHoM| VYcTHBIN ompoc
KOMITApaTopbl JUTEPATyphl
Wroro no pazneny 10 8
5. IludpoBble HHTErpalibHBIC
CXEMBI
5.1 Iudposeie  KiIrOuwW,
TepeKIIoYaTebHbIe
PO CaMocTosTeIbpHOe
PYKTYDEL, n3ydeHue yaeOHon
TepeKIIoYaTeNbHbIe Otyer o
JIUTEPATYPBI, . OIIK 9
¢byHK1IMY, CHHTE3 3 6 6 1a00paTOpHOI
MOATOTOBKA K
KOMOWHATOPHBIX pabore
71a00PaTOPHBIM
MEPEKIIOYaTCIbHBIX
3aHATHUSM
CHCTEM, 0a3oBbIe
JIOTHYECKHE ICMEHTBI
5.2 bucraOuibHbIe CXeMBL| 4 CamocrosTenpHOE OIIK 9
MEPEKITIOYAIOIINe 3 4 |uzyuenue yueOHOM| VYcTHBIH onpoc
ycTpoicTBa JIUTEPATyPhI
CamocrosTenpHOe
n3ydeHue yaeOHou
*srepatypo Orert 1o OIIK 9
5.3 ITAII, ALIIT 4 8 8 PaTyprl, nabopatopHoi
MOATOTOBKA K
pabore, KP
11a00PaTOPHBIM
3aHATHSM
HWroro no pazaeny 10 14 28
Hroro 3a cemectp 19 38 85,95 320
Hroro no aucrumianne 19 38 85,95 3a4eT ¢ OLIEHKOMI




5 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTebHBIX TEXHOJIIOTUN B IPENOAABAHUM JUCLUILUIMHBI «DJIEKTPOHUKA B YIPABIISIIOIINX
YCTPOMCTBAX» UCIIOJIb3YIOTCS TPAJULIMOHHASA U MOAYJIbHO-KOMIETEHTHOCTHASI TEXHOJIOT HH.

Ilepenaua HEOOXOAWMBIX TEOPETUYECKMX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
IpPEACTaBICHUN IO Kypcy «OJEKTPOHMKA B YIPABIAIOIUX YCTPOWCTBAX» HPOUCXOIUT C
MCII0JIb30BaHUEM MYJIbTUMEIUIHOTO 000pY10BaHUS.

Teopernueckuii Kypc BKIIOYAET: BBOJHYIO JICKLUIO, I/I€ 1aeT MEpBOE MPEICTABICHUE O
npeMeTe W 3HAKOMCTBO CTYJACHTOB C HAa3HAYEHHEM M 3aJadyaMH Kypca; MpoOJIEeMHbIC JIEKIIUU
ABIISICTCA PE3yJbTaTOM YCBOEHHMS IOJYyYEHHOM HMH(POpPMAaLUU IOCPEACTBOM IOCTAHOBKU
IpOOJIEMHOTO BOINPOCA W IOUCKA IYTEH €ro pelleHus; JEKIUH — KOHCYJIbTALUU, U3JI0KEHUE
HOBOI'O MaTepuajia COIPOBOXKIAETCS TOCTAHOBKON BOIIPOCOB M JIUCKYCCUEH B IMOMCKaX OTBETOB
Ha 3TU BOIIPOCHI.

B Xxone mnpoBeneHUs JIEKUMOHHBIX 3aHATUI MpeaycMaTpUBAETCS HCIOJIb30BAHUE
AJIEKTPOHHOIO IEMOHCTPAILIMOHHOTO MaTepHara.

- Meronbl IT — ucnonszoBanue MHTEpHET pecypcoB Ui IPOMEXYTOUHBIX aTTeCTalUi U
IIPOBEPKU OCTATOYHBIX 3HAHUI;

- paboTa B KOMaH ie, IpeAyCMaTpUBAET COBMECTHYIO JIESATEIbHOCTb CTYIEHTOB B IpyIIIe
0], PYKOBOJACTBOM JIMJEpa, HAIPABICHHYI0 Ha pelleHue oOmeld 3ajadu ¢ JeJICHUEM
OTBETCTBEHHOCTHU U ITOJIHOMOYUH;

- npoOiemMHoe OOydeHue, KOTOpPOE 3aK/II0YaeTcs B CTUMYJIUPOBAHUU CTYJEHTOB K
CaMOCTOSITENILHOM «100bI4€» 3HAaHUH, HEOOXOJUMBIX JUIsl PELIEHUs! KOHKPETHOM MpoOIeMBl;

- KOHTEKCTHOE O00y4YeHHE, KOTOPOE€ IO3BOJSET YCBOUTh MaTe€phall IIyTEM BbISBICHUS
CBSA3EH MEXKly KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHHEM;

- 00y4yeHHEe Ha OCHOBE OIIbITA, AKTHUBU3ALMS TIO3HABATEIbLHON JESATENIbHOCTH CTYJEHTOB
3a CYET acCOIMALMU UX COOCTBEHHOTO OMBITA C TPEIMETOM U3YUCHHSL.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYIEHTOB K CAMOCTOATEIbHOW MpPOpabOTKe B
IIPOLIECCE BBIMOJIHEHUS KOHTPOJBHBIX padOT, a TakKe B Ipolecce MOJITOTOBKU K YCTHOMY
OIIPOCY, TECTUPOBAHUIO U UTOTOBOM aTTECTALNH.

B xoze npoBeneHus JEKIMOHHBIX 3aHATHI TpelycMaTpUBaeTCs:

- HCIIOJIB30BAaHKUE DJIEKTPOHHOIO JIEMOHCTPALMOHHOTO MaTepuana IO COBPEMEHHOMU
WU3MEPUTEIIBHON TEXHHUKE;

- ICTI0JIb30BaHME 3JIEKTPOHHBIX YU€OHUKOB IO OTJCJIbHBIM TEMaM 3aHATHI;

- BCTPEUU C NPEICTaBUTENIIMU IPOEKTHBIX M oOciyxuBaromux npeanpustuii: OO0
«OCK», O00 «Mupopmcepsuc MMK», 3A0 «KorncOM».

- aKTUBHbIE M WHTEPAaKTHBHbIE (OPMBbI OOyUEHHUS: BapHATHBHBIA OIPOC, JAUCKYCCHUH,
YCTHBIA  ONpPOC, KOHTpPOJIbHAs paboTa, TECTOBBI ONpOC, HHIUBUAyallbHAs —«3aIIUTa
1abopaTOPHBIX PaboT | T.11

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIUHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. ApramonoB 1O0. C. [IIpakTuueckue HCCIENOBAHUS DJIEKTPOHHBIX  CXEM:
yaeOHo-mMeTonuueckoe mocodue / FO. C. Apramonos, B. B. I'pe6ennukosa, U. I'. Camapuna. -
Marnutoropck : MITY, 2011. - 1 o»smekrpon. onr. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/5 . - Tekct : 3IeKTPOHHBIA. - gaTa
obpamenus: 22.02.2026.



https://host.megaprolib.net/MP0109/Download/MObject/5

2. BonoBo3oB, A. M. OCHOBBI 3JIeKTPOHUKH : yaeOHOe ntocodue / A. M. BonoBo30B. - 2-¢ u3s. -
Mocksa ; Bomorna : Undpa-Umxkenepus, 2019. - 140 c. - ISBN 978-5-9729-0346-7. - Tekcr :
anektponHbii. - URL: https://znanium.ru/catalog/product/1053394 (maTa oOparieHus:
22.02.2026). — PexxumM 0CTyIA: 1O MOAIHKCKE.

0) lonotHuTe/ILHASI JTUTEPaTypa:

1. Mapuenko, A. JI. DIeKTpOTeXHHUKA U DJEKTPOHUKA : y4yeOHUK : B 2 Tomax. Tom 2.
Onektponuka / A.JI. Mapuenko, FO.®. Onaguunii. — Mocksa : UTHOPA-M, 2023. — 391 c. —
(Beicuiee oopa3oBanue: bakanaspuar). — DOI 10.12737/textbook_5d2573fcd26136.00961920. -
ISBN 978-5-16-014295-1. - Tekcr: 3JICKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2006854 (nmata o6paimenus: 22.02.2026). — Pexwum nocryma:
IO MOJATHCKE.

2. bobpoBuukoB Jleonunn 3axapoBuy DnekTpoHuKa B 2 4. YacTte 1: yueOHUK U1 By30B /
Jleonun 3axaposuu boOpoBuukos ; JI. 3. BoOpoBHUKOB. - 6-¢ u3a. - Mocksa : FOpaiit, 2025. - 288
c. - (Breicmee o6OpazoBanme). - URL: https://urait.ru/bcode/562966 (mara oOpamicHwus:
10.09.2025). - URL: https://urait.ru/bcode/562966. - URL:
https://urait.ru/book/cover/CASAA869-83EE-4468-A44D-83ED29DD6EDE . - ISBN
978-5-534-00109-9. - nara o6pamenus: 22.02.2026

3. bobpoBuukoB Jleonna 3axapoBuu.  DnekTpoHHWKa B 2 4. Yactp 2 : y4yeOHUK s
By30B / Jleonun 3axapoBuu bobpoBuukos ; JI. 3. boOpoBHUKOB. - 6-¢ u3a. - Mocksa : FOpaiir,
2025. - 275 c. - (Beicuiee obpazoBanue). - URL: https://urait.ru/bcode/562990 (nmata oOpamieHwus:
10.09.2025). - URL: https://urait.ru/bcode/562990. - URL:
https://urait.ru/book/cover/D1222500-D222-452E-AEB3-D81253C7F9E4 . - ISBN
978-5-534-00112-9. - nata obpamenus: 22.02.2026

B) MeToauyeckue ykazaHus:

1. ApramonoB lO. C. [IlIpakTHueckue HCCIEOBAHUS DIEKTPOHHBIX  CXEM:
yaeOHo-metoanueckoe nocoodue / 0. C. Apramonos, B. B. I'pe6ennukona, U. I'. Camapuna. -
Maruuroropck : MITY, 2011. - 1 onekrpon. onr. mguck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/5 . - TekcT : 3JNEKTPOHHBIA. - jaaTa
oOpamenus: 22.02.2026.

2. bonmapeBa A. P. DnexTtpuyeckne u3MepeHUs :@ NpakTUKyM [ans By3oB] / A. P.
bonpapesa ; Marauroropckuii roc. texuudeckuii yH-T uM. I'. M. HocoBa. - Maruuroropcek :
MI'TY um. I'. K. Hocoa, 2022. - 95 c. - bubmumorp.: ¢. 95. - TekcT : HenocpeICTBEHHBIN.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecneyenne

Haumenosanue I1O Ne norosopa CpoOK eCTBUS TUIEH3UN

MS Office 2007 |y 135 o1 17.09.2007 GeccpoHO

Professional

7Zip CcB000JIHO pacrtpoctpansemoe [10 0ECCPOYHO

FAR Manager cB00OOHO pacrpocTtpansemoe [10 OCCCPOUHO
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI

HasBanue kypca Ccpuika
ApxuB Hay4YHBIX YKypHaJI0B «HanuonansHbIi

AIICKTPOHHO-MH(pOpPMaMOHHbI  koHmopuuym»  (HIT|https://arch.neicon.ru/xmlui/
HOUKOH)



https://znanium.ru/catalog/product/1053394
https://znanium.ru/catalog/product/2006854
https://urait.ru/book/cover/CA5AA869-83EE-4468-A44D-83ED29DD6EDE
https://urait.ru/book/cover/D1222500-D222-452E-AEB3-D81253C7F9E4
https://host.megaprolib.net/MP0109/Download/MObject/5
https://arch.neicon.ru/xmlui/

MexayHapoaHas pedepaTuBHas u
MOJNHOTEKCTOBAas ~ cmpaBodHas 0Oasza  mamnbix|https://www.nature.com/siteindex
Hay4YHbIX U3ganui «Springer Naturey
MexayHapoHas 0aza MOJTHOTEKCTOBBIX
KypHaioB Springer Journals

DnexTpoHHbIe pecypchl oubmuorekn MI'TY um.

http://link.springer.com/

https://host.megaprolib.net/MP0109/Web

I"'". HocoBa

Poccuiickas  Tocynapersennas  Gubmmotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karayioru

denepanbHOe  TOCYAAPCTBEHHOE — OIOHKETHOE

yUIpEKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/

POMBIIIICHHOM COOCTBEHHOCTH
ITouckoBas cucrema Akamemuss Google (Google

URL: https://scholar.google.ru/

Scholar)

HarmonanpHast mH(GOpPMannOHHO-aHATUTHYECKAS

cucrema — Poccuiickuii wuHmekc Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)

DnexTpoHHas 0a3a MepuoINIecKuX u3aanuii East
View Information Services, OO0 «<MMIBUC»
9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

https://dlib.eastview.com/

MatepuaiabHO-TEXHUYECKOE 00eCcrIeYeHNE IUCIUIUIMHBI BKIIFOYAET:

VYyebHble ayAUTOPUU JIJIS1 TPOBEACHHS 3aHITHH JICKIIMOHHOTO THNA - MyIbTUMETUHHbBIE
CpeICTBa XpaHEHUs, Tepeiauul u npeactapneHus nunopmanuu aya. 448 wnu 450 wnu 437

VYyeOHast ayquTOpHs J1J1s IPOBEIEHUS 1a00paTOPHBIX paboT (J1abopaTopHst SJIEKTPOHUKU
¥ 001I1IeH ANIEeKTPOTEXHUKH ay[. 454)

JIaGopaTopHble yCTaHOBKH JIJIs1 BHIIOJHEHUS J1a00paTOPHBIX padoT:

- 1abopaTopHBIii CTeH T «PU3NYeCKrEe OCHOBHI ANEKTPOHUKNY, DOD-CPMA;

- 1abopaTopHBIi CTeH T «DNeKTpoHUKay, I-CP.

[Tomemenuss It  caMOCTOSATENIbHOW  paboThl  oOydarommxcss - [lepcoHanmbHBIE
kommbioTepsl ¢ makerom MS Office, BeixogoM B MHTEpHET M ¢ JAOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA

VY4eOHble ayaUTOPUM AJISl TPYHIOBBIX M WHAMBUIYAJIbHBIX KOHCYJIbTAllMM, TEKYILEro
KOHTPOJIA ¥ IPOMEXKYTOUHBIX KOHCYJIbTAUH - JlOCKa, MyTbTUMEIUUHBIN IPOEKTOP, IKPAH

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS y4eOHOro
o0opynoBanus - CTesiaxu sl XpaHeHUs! yueOHO-METOIUUECKUI TOKYMEHTalu!


https://www.nature.com/siteindex
http://link.springer.com/
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

Ipuioxenne 1

6 YueOHO-MeTOoanUYecKoe o0ecnedeHne cCaMoCTOATEIbHOI padoThl CTY/IeHTOB

[lo pucumminHe «IJEKTPOHUKA B YIOPABISIOUIUX YCTPOMCTBAX» MPEyCMOTpPEHA
ayIUTOpHAs M BHEAYAUTOPHASI CAMOCTOSTEIbHAs paboTa 00ydaromuxcsl.

AyIuTOpHAs cCaMOCTOSTEIbHAS pabdoTa CTYIE€HTOB Ha JJAOOPATOPHBIX 3aHATUAX TIPOHCXOTUT
[I0J] KOHTPOJIEM MPeNoaBaTes B X0€ BbIIOIHEHUS Ja00paTOPHBIX paboT, IPH PELICHUH 3aa4 U
BBIIIOJJTHEHUM  YIPAKHEHUN, KOTOpbIE Il  CTYIEHTOB  OIpEAENseT  IIpernojaBaTellb.
BHeaynuropHas camocTosATenbHas padoTa OCYIIECTBISETCS B BMJE IPOpadOTKH MaTepuala
7a00paTOPHBIX 3aHATUM, BBINOJIHEHHWS JOMAIIHMX 3aJaHUd M 1pU KOHCYJIbTALHUAX C
Ipero/iaBaTeseM.

Ilepevennb Bomnpoce! k 3amure
Ja00paToOpHBIX padoT

1.  HapucoBaTh BOJbT-aMIEPHYIO XapaKTEPUCTHKY
HOJIYIIPOBOJIHUKOBOI'O IM0/1a M YKa3aTh Ha HeH IpUMEpHbIe 3HaYeHUs
apaMeTPOB B XapaKTEPHBIX TOUKAX XapaKTEPUCTHKU

2.  HapucoBarb BOJbT-aMIEPHYIO XapaKTEPUCTUKY CTAOMIUTPOHA.
Hatb onpenencane nudhepeHIIHATLHOTO COIPOTHBICHHS
XapaKTePUCTHK o

CTaOMINTpOHA HA paboyeM yyacTke 0OpaTHOM BETBU XapaKTEPUCTUKU
TIONYHPOBOAHMKOBBIX 3. HapucoBarh BOIBT-aMIEPHYIO XapaKTEPUCTHKY THUPUCTOPA,
npu6opos OOBSICHUTB €€ X071, yKa3aTb IPUMEPHbIe 3HaUeHUs TapaMeTPOB B
XapaKTEPHBIX TOYKAX XapaKTepuCcTUKU. OOBSICHUTH, KaK YIIPaBIATh
HanpsHKEHUEM MEePEeKITIOUSHHS
tupucropa. OOBACHUTD, KaK 3aKPBITh OTKPBITHIN THPHCTOP

Hccnenosanne

4. Ob6nacTh NpUMEHEHHs TOJTYIPOBOTHUKOBBIX TPUOOPOB
1. HapucoBaTpe BXOHYO, TEPEAATOYHYIO U BBIXOJHYIO
XapaKTepUCTUKH OUITOISPHOTO TPAH3UCTOPA
2. Hatb onpenenenne AuddepeHnrnaibHbIX BXOAHOTO U
HccrnenoBanue BBIXOJIHOTO COIIPOTHBIIEHUH, KOAQPHUIIMEHTa YCUTIEHUS IO TOKY,
XapaKTEPUCTHUK KPYTHU3HBI U UX B3aMMOCBS3EN
OUIOIAPHEIX H 3. CxeMbl BKIIIOUEHHSI OUIOJIIPHBIX TPAH3UCTOPOB
TOJICBBIX 4. HapucoBaTe nepenatoyHyro U BEIXOJHYIO XapaKTEPUCTUKU
ITOJIEBOTO TPAH3UCTOpPA C YIPABJIAIOIIUM P-N — MEPEX0IOM
TPat3HCTOPOB S. HapucoBate nepenatounyro XapakTepUCTHKY

MJII-Tpan3ucTopoB 06eTHEHHOTO U 00OTAIIEHHOTO TUIIOB, 1aTh
ONpeAeJICHNE XapaKTEPHBIX TOYEK XapAKTEPUCTUK
6. JlaTp onpeneneHne KpyTU3HBI ITOJIEBOIO TPAH3UCTOPA




Ilepeyenn
J1adopaToOpHBIX padoT

Bonpocsl k 3ammure

HNuTerpanbubiit
onepanyoOHHbINA
YCUJIUTENb U €ro
MIPUMEHEHHUE B CXEMax
WHBEPTUPYIOLIETO,
HEUHBEPTUPYIOIIETO U
Qg QepeHIaIbHOTO
yCUJIUTENEH

1. Yemy paBHBI KOOQPHUIMEHT YCUIEHHS, BXOJHOE U BBIXOJIHOE
COIIPOTHBIICHUS UJCATBHOTO ONEPAMOHHOTO YCUITUTENS?

2. Yto Takoe HalpsKEHHUE CIIBUTA HYJIS U YEM OHO BBI3BAHO B
YCUJIUTEIIE HA OUTIONISIPHBIX TPAH3UCTOPAX?

3. HapucoBate cxembl aiist u3MepeHus Kodppuienrta

ocnabyeHust CHH(PA3HOTO CUTHAIA

4. HapucoBaTb cxeMbl HHBEPTHPYIOLIECTO, HEMHBEPTUPYIOIIETO,
mQQepeHIMaIbHOT0 YCHIIUTENEeH 1 TOBTOPUTENS HAIPSKEHUS

5. HapucoBaTb cxeMbl It KOMICHCAIIUN HAIPSDKEHHUS CABHUTA B 9THX
cxemax

6. Hammucats hopmymsl st pacuéra KodhUIHEHTa YCHICHHS C
0OpaTHOM CBS3bIO JUIS EPEUNCICHHBIX BBIIIE CXEM

7. JlokazaTh BO3MOXXHOCTb HJI HEBO3MOXKHOCTH TIOCTPOCHHS

T PepeHIIMaTbHOTO YCHIUTENS, Y KOTOPOTO BBIXOIHOW CHTHAI ObLT
OBI BABOE OobIlIe 110 OTHOIIEHHIO K U2 uem k U1

Hccnenosanme
JIBYXTIOTYIEPHUOTHBIX
0JTHO(a3HBIX
BBIIIPSIMUTENEN

1. HapucoBats cxeMy 0HOTIOIYTIEPHOAHOTO BHIIPSIMUTEIS U
OO0BSCHUTH €ro paboTy

2. HapucoBats cxemy ABYXTOIYIEPHUOTHOTO BBITPSIMUTEIS C
BBIBOJIOM OT Cpe/iHell TOukU TpaHchopmaTopa U 0ObSICHUTH €ro paboTy

3. HapucoBatbk cxeMy MOCTOBOTO JBYXITOJTYHEPHOIHOTO
BBINPSMUTENS U O0BSICHUTB €T0 PaboTy

4. OOBACHUTD, YEMY PAaBHO O0paTHOE HAIPSHKEHHUE Ha
BBINPSAMUTEIBHBIX JUOAAX B 3THX cXeMmax 6e3 punbTpa

5. Hanucats, uemy paBHO cpeHEBBIIPAMIEHHOE U 3PHEKTUBHOE
3Ha4YEeHHE CPEIHEBBINPSIMIIEHHOTO HANPSHKEHUS TPU
OJTHOTIOJTYTIEPHOTHOM U JIBYXITOJYIIEPHOHOM BBITIPSMIICHUT

6. Jate omnpenenenue kodpGUIMeHTa Mmyabcaui

7. JlaTh orpeniesieHue K.I1. /1. BBITPSIMHATEIS

8. Hapucosats cxemsl C-, L-, LC- 1 RC-punbTpoB 1 00bCHUTH UX
pabory

9. Hatb omnpenenenue kodpGUIMEHTa CriIaXXUBaHUs GUIBTPaA

10.  OOBSICHUTH, KaK SKCIIEPUMEHTAILHO OPEIEITUTh
KOA(PHUIUEHTHI MyJIbCAIUI U CTIaKUBaHUs (QUIBTPOB

11.  OOBSICHUTH XOJ BHEIIHUX XapaKTEPUCTUK BBIIPIMUTENS O3
¢unbtpa, c C-, L-, LC- u RC-punsrpom

12.  HapwucoBarh mpuMepHBI BU H3MEHEHUS] MTHOBEHHBIX
3Ha4YeHUH TOKa Yepe3 BBIIPSIMUTENbHBIE IUOJbI B cXeMax 0e3 puiibTpa
uc C-, L-, LC- u RC-punprpamu




Ilepeyenn
J1adopaToOpHBIX padoT

Bonpocsl k 3ammure

1. Paccunrate koaddunueHT ycunenus mno Hamnpspkenuo OY B
cxeme LIAII ¢ pe3ucTUBHOM 1LIETIBIO C IBOUYHO-B3BEIICHHBIMU
pe3ucTopaMu, Korja B MOJIOKEHUH, COOTBETCTBYIOIIEE JIOTHYECKOM
€MHUIIE, YCTAaHOBJIEH TOJbKO K04 Ka2, a Roc. = R

2. Hazosute nBa nenocratka [{AII ¢ pe3ancTUBHOM LIETIBIO C
JIBOMYHO-B3BELIEHHBIMU PE3UCTOPAMHU
[udpo-ananorossie .
3. Kakomy yci0BHIO JOKEH YA0BIETBOPATH 3JI€MEHTAaPHBIN
npeobpazosarenn JIeNIATENb HAMIPSHKCHUS PE3UCTUBHOM 11enu R-2R?
4, B uém nenocratok LIAII ¢ KMOII-unBepropamu B KauecTBe
KIII04en?
5. Hapucosats snemenTapuyto stueiiky R-2R ¢ MOII-kitouamu u
OO0BSACHUTH PYHKIIMOHUPOBAHUE KIHOUEH
6. [Touemy npu nepexone MEXAY COCETHUMH KOMOMHALIUSIMU
MOJKET MEHSTHCS SAMHUYHOE MPUPAIICHUE BBIXOTHOTO HANPSHKEHUS ()i?
1. [lepeuncanTs METOABI aHATOrO-LU(PPOBOro NpeodpazoBaHUs
2. VYka3aTb Ha3HaueHUE BBIXOIHBIX peructpoB ALIIT
3. Hanwucate nepexntoyaTenbHyto (yHKIHIO, ONUCHIBAIOLIYIO
paboTy MprOpUTETHOTO mHudpaTopa
Ananoro-uudpoBbie 4. Cdhopmynupyiite ycinoBust paboThl BBIXOJHOI'O PErHCTpa Ha
npeoOpas3oBaresn D-Tpnrrepax“
5. Kakoit ypoBeHb IPMHUMAET CUTHAJ Ha BBIXOJI€ KOMIIapaTopa B
nocnenosarenbHoM AL, korna HanpskeHHe Ha €r0 HHBEPTUPYIOILEM
BXO/I€ IIPEBBICUT HAIIPSKEHUE HA HEMHBEPTUPYIOLIEM?
6. Uemy paBHO HanpsikeHUEe 0OpaTHOM CBSI3U B MOCJIEI0BATEIEHOM
AT, ecnu cuérunk copomeH B cocrostare 000?
1. Yro Takoe Tpurrep?
2. Hapucosate nornuyeckne crpykrypsl U-HE- n
NJIN-HE-TpurrepoB u chopMupoBaTh yCIOBUS UX
(YHKIIMOHUPOBAHUS
3. Hapucosats norudeckyto ctpykrypy RS-tpurrepa R-, S- u E-
MccenoBanue THUIIA U BBIBECTH UX XapaKTEPUCTUUECKNE YPaBHEHUS
4. Hapucosats norndeckyto ctpyktrypy D-Tpurrepa u BeiBecTH
OCHOBHBIX CXCM XapaKTepUCTHUECKOE YpaBHEHHE
TpHUITEpOB 5. OOBACHHUTH, YeM OTIINYAETCS HYHKIIHOHUPOBAHUE TPO3PAYHOTO
1 HEMpPO3pauyHOro TpUIrepa
6. HapucoBate noruueckyro cTpykTypy T-Tpurrepa u BbIBECTU
XapaKTepUCTHUECKOE YpaBHEHHE
7. Hapucosats norndeckyto cTpykrypy JK-Tpurrepa u BIBECTH

XapaKTepUCTHIECKOE YPaBHEHUE
8. OO0BsicHUTD, Kak (pyHKIHOHUpYeT JK-MS-Tpurrep

IIpuMep BapuaHTa KOHTPOJIbLHOM padoThl Nel

1. Cxemarmdeckoe yCTPOHCTBO OMIIOJIIPHOTO TPAH3MCTOPA M MPUHIUI YIIPABJICHUS TOKOM

KOJIJICKTOpa




2. HapucoBatb TUIIOBYIO BOJIT — aMIIEPHYIO XapaKTEPUCTHUKY IMOTYIPOBOIHHUKOBOTO TNO/IA
A OOBSICHUTD €€ X0

3. OmpenenuTh BXOIHOE COIMNPOTHBICHUE SMUTTEPHOTO IOBTOPHUTES MPH 33JaHHOM

COIMPOTUBIIEHUU SIMUTTEPHON HATPy3KU

Cxema BKITIOUYCHHS OUTIONIIPHOTO TPAH3UCTOpPaA ¢ 001Ieit 6a3oit

['epMaHMEBBINA CIUIABHOM P-N-TIEpeXx0/ UMEET oOpaTHBIM TOK HackimeHus lo = 1 MKA, a

KPEMHHEBBIH C TAKUMH ke pasmepamu - Tok lo =10 ® A. BerunciuTh 1 cpaBHUTE IpsMbIe

HarpspKeHus Ha nepexoaax npu 1T = 293 K, ecnu yepes kaxapiii 1uoj npoTtekaet Tok 100

MA

o &

IIpumep BapnaHTa KOHTPOJILHOIH padoThl Ne2

1. HapucoBaTh cxeMy HHBEPTUPYIOLIETO YCUTUTEIS HA ONEPAllHOHHOM YCHIIUTENE U
OTpeNeNuTh €€ KOAPPHUIUEHT YCHICHHS.

2. C nomomipio TabIUIbl UICTUHHOCTH JaTh OINpPEAeJICHHE OCHOBHBIX JIOTHYECKHX
(GyHKIMH IBYX IEpEMEHHBIX

3. VYrpouienue mnepekiIrovareabHbix (GYyHKIME B nuarpamme KapHo; mpuBecTH
PUMEPHI

4. HapucoBats cxemy 3—paspsaanoro L{AII ¢ ABoMYHO—B3BEIIEHHBIMH PE3UCTOPAMU

S. D — Tpurrep u ero joruyeckasi CTpyKTypa



IIpuioxenne 2

7 OIIeHO‘leIe cpeacrea AJisd MpoBEeACHUSA l'IpOME)KyTO'lHOﬁ aTreCralnum
a) l'[.na}mpyeMLIe pe3yJabTaThbl Oﬁy'leHI/lﬂ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA l'lpOMe)RyTO‘lHOi/i arrecramuu.

CtpyKTypHBII
JIIEMEHT

KOMIICTCHIINU

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeacTBa

OIIK-9: cnoco0eH BBINOJHATH JKCIEPUMEHTHI MO 33aJaHHBIM MeETOAUKAM M 00padaTbiBaTh Ppe3yJabTaTbl ¢ NPUMEHEHHEM COBPEMEHHBIX
HH(OPMANMOHHBIX TEXHOJIOTHII U TEXHUYECKHX CPeJICTB

OIIK 9.1

BremomaseT AKCIEPUMEHTAIbHBIE
WCCIICIOBAHUSL XApaKTEPUCTHUK CHUCTEM H
00OBEKTOB aBTOMATHU3aIlMM 10 3aJaHHBIM
METOINKaM

Hepeuenb meopemudecCKux 60npocoe K IK3ameny:

1.  TlomeBbie TPaH3UCTOPHI C PN-TIEPEXOIOM, CTPYKTYPa, XapaKTEPUCTUKH

2. MOII-TpaH3ucTOpbl 000TANIEHHOTO U 00CTHEHHOTO TUIIOB, 3aBUCHMOCTH TOKa CTOKA
OT HaIPSHKCHUS 3aTBOP — UCTOK

3. Toxku 31eKTpo0B B OUTIOISIPHOM TpaH3UCTOPE, KOdDPULIMEHT nepeaayn ToKa
IMUTTEpA

4.  BxoaHbIe U BBIXOJIHBIE XapaKTEPUCTUKU OUTIOIIPHOTO TPAH3UCTOPA B CXEMeE ¢ 00IIen
0azoit

5.  Bxopanble U BBIXOJHBIE XapaKTEPUCTUKU OUTIOISIPHOTO TPAH3UCTOPA B CXEME C
OOLINMM 3MUTTEPOM

6. Omnpenenenue ko3P uIrieHTa nepeaadu 6a30BOro Toka B CXeMe ¢ 00IIUM SMUTTEPOM

7.  PexxuMbl pabOThI TPAH3UCTOPA: AKTHBHBIN, OTCEYKH, HACHIIIICHUS

8.  Junamuueckuii pexxuM pabOTHl TPAH3UCTOpA B CXEME C OOIIMM JMHUTTEPOM,
yYCHUJICHHE BXOJHOTO CUTHAJIA

9.  TlomynpoBOAHMKOBBIA  BBIIPSIMHTENBHBIM  JWOA W €ro  BOJbTaMIepHas
XapaKTePUCTUKA

10. TlomynmpoOBOAHMKOBBIA  CTAOWJIMTPOH, €ro BOJbTAMIIEPHAs  XapaKTEPUCTHKA,
TeMIepaTypHbIi KO3PPHUIUEHT HAIPSHKEHHUS B 3aBUCUMOCTH OT HaNPsHKEHUs CTa0MIIN3aluu

11. Ilapamerpuueckuii  cTaOWIM3aTOp  HANPSDKEHUsT HA  MOJIYIPOBOJHHUKOBOM
CTaOMIINTPOHE, OCHOBHBIE COOTHOIIECHHUS

12.  BonprammnepHbie XapaKTePUCTHKU HEYIPaBIsieMOro u YIIPaBJIIEMOTO
CUMMETPUYHBIX THPUCTOPOB

13.  DMHTTEpHBI TOBTOPUTEIH, CXeMa U XapaKTEPUCTUKU




CtpyKTypHBIil

HIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OrneHouHbIE CpEACTBA
KOMITETECHIINH

14, Knaccudeckas cxema TOKOBOTO 3epKajia u e€ padoTa

15. OgHomonmynepuoaHbIi TUOIHBIN BhIIpsMUTENb. CpeaHee U 3¢ (HEeKTUBHOE 3HAYCHUS
BbIx0oAHOTO ToKa. K.II.JI. BeIpsiMuTesst

16. [IByxmomynepuonHsiid  BeIIpsMuTens. Cpennee U 3hQEKTUBHOE 3HAYCHHS
BbIx0oAHOTO ToKa. K.I1.JI. BeImpsiMuTesst

17. EmxoctHbif (uiIbTp Ha BEIXOAE BBHIIpAMHUTENs. JlaTh KAueCTBEHHYIO KapTHHY
MI'HOBEHHBIX 3HAUE€HUI HAPSHKEHUs Ha BBIXOJE BBIIPSIMUTENS U TOKA JUO/I0B

18. BxuiroueHHe ONMEPAMOHHOTO YCHIIUTENS B CXEMY HEHMHBEPTHPYIOLIETO YCHUIHTEIIS.
Onpenenutb KOAXPGUIUEHT YCUICHHSI, BXOJHOE CONPOTUBIICHHE

19. BxiroueHHe ONEPAIMOHHOTO YCHJIUTENS B CXEMy HHBEPTHUPYIOIIETO YCHIUTES.
Onpenenutb KOAXPGUIUEHT YCUICHHSI, BXOJHOE CONPOTUBIICHHUE

20. OmnepauuvoHHBII  ycwiauTedThb B cxeme  Au(QepeHnruanbHOTO  YCHIUTENS
KoadduunenTs! ycuneHus 1no BXoJaM U BXOAHbIE CONPOTUBIICHUS

21. Tlpuaiun paGoTel M OCHOBHBIC cooTHOmeHUs it [[AIl ¢ TBOMYHO-B3BEIICHHBIMU
pe3ucTopaMu

22. Tlpuanun paboTsl 1 ocHOBHBIE cooTHomeHus it LIAII ¢ pesuctuBHOM MaTputieit R
-2R

23. llpuamun paboter  mapamiensHoro AIIIl.  OcHOBHBIE COOTHOIICHHS ISt
IPUOPUTETHOTO MM PpaTOpa

24.  AIIl mnocnemoBaTeNbHOTO  cu€Ta, KJIACCHUYSCKHA  BApHWaHT €ro  CXEMBI,
MOCJIEI0BATEIBHOCTD ONepaLuit

25. OmpenenuTh NepeKIOYaTENbHBIC (YHKIINHU JIBYX IEPEMEHHBIX

26. M310:uTh CIOCOOBI 331aHUS TIEPEKITIOUATENbHBIX (PYHKIIHIA

27. RS-Tpurrep u ero XxapakTepUCTHYECKOE YpaBHEHUE

28. D-tpurrep u ero xapakTepuCTHUECKOE YpaBHEHHE

29. T-Tpurrep u ero XapakTepUCTHYECKOE YpaBHEHUE

30. JK -Tpurrep u ero xapakTepucTHUECKOE ypaBHEHHE

31. TlpuHIMIBI TPOSKTUPOBAHMS CHHXPOHHBIX CYETHBIX CXEM C TPUTTEpAMHU

OIIK 9.2 Ilepeuensv navopamopuvix pavom:

BriOupaer coBpeMeHHbIE CIIOCOOBI U
cpezacTBa 00pabOTKU Pe3ybTaTOB

1. HccnenoBanue XxapaKTepUCTHK MOJIYTIPOBOAHUKOBBIX IPUOOPOB
2. VccnenoBanue XxapakTepuCTUK OUMOJISIPHBIX U MOJIEBBIX TPAH3UCTOPOB




CtpyKTypHBIil

OneHouHble CpeacTBa

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS
KOMIIETCHITHH
IKCIIEPUMEHTA 3. WHTerpanbHbIil OnlepaliMOHHbBIN YCHIUTEbh U €r0 IPUMEHEHUE B CXeMax
WHBEPTHPYIOIIET0, HEMHBEPTUPYIOMIETro U MU PepeHIInanbHOrO yCUIUTeneh
4. HccnenoBanue ABYXIIONYIIEPUOTHBIX OJHO(A3HBIX BBINPSMHUTEIICH
5. [{udpo-ananoroseie npeodpa3zoBaTen
6. Amanoro-1udpoBbie mpeodpa3oBaTeIIH
7. HccnenoBaHre OCHOBHBIX CXEM TPUTTEPOB
Ilpumepvl npakmuyueckux 3a0aHuil 013 IK3AMEHA.

1. CrnaBHoit Ge p-n—-nepexon ¢ kornenTpanueii N = 103N, npuuem Ha kaxsie 108
atromoB Ge npuxoautcs 1 aToM akienTopHou npumecu. OnpeeuTh: KOHTAKTHYIO Pa3HOCTh
notennmanos mpu T = 300 K (konnenTpamust aromoB Ge N = 4,4-10% cm™3, HOHHU30BAHHBIX
atoMmoB Nj = 2,5-10%cm®)

2. Jnst ctabunu3anuu HanpsbKEeHUs Ha Harpyske (pHc) UCronb3yeTcs cTabumuTpoH, Uct
= 10B. Omnpenenuts AOMyCTHMBIE MTpeaebl n3MeHeHus, mutaromero U, eciu lct.max = 30
MA, lctmin =1 MA, Ru =1 kOm, Rorp = 0,5 kOm

Rorp
—
J) | I
E Ry
+ ? | CTT | T
H
3. B cxeme Ha puc. Ry =5 kOm, Ry = 10 kOm, E5 = 10 B, Ex = 30 B. Onpenenuts Uks

Ra Ik
I

° Ru
Eo

Ex
OIIK 9.3 [Tpon3BoauT 06pabOTKY pe3ynbTaToOB

9KCIICPUMCHTA C IPUMCHCHUCM

Hepeueub meopemudecCKux 60npoco6 K IK3ameny:




CtpyKTypHBIil
DIIEMEHT
KOMIIETEHIIUU

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTMM ¥ TEXHUYECKUX CPELICTB

N3mepsiembie BeuuuHbl. Buabl nu3aMepenuit

Merons! n3mepenuii. MeToaunka BBIITOJIHEHUS U3MEPEHUN

OcHOBHBIE NOJI0XKEHUS Teopuu norpemHoctell. Kiaccuduxkanus norpemnocrei
BeposTHOCTHBIE OLIEHKH ITOIPEIIHOCTEN U3MEPEHUS

CpenctBa u3mepenus, Buabl. CUrHas U3MEPUTEIbHON HH(OpMaLK
Mertponornueckue xapakrepuctuku. Hemerponornyeckue xapakTepucTUKU
CTpyKTypHBIE CXEMBI U CBOMCTBA CPEACTB U3MEPEHHUS

O6pa60TKa pE3yJIbTaTOB U3MEPEHNUS

Noook~whE

Ilepeuens npakmuueckux 3a0anuil K 1a60pamopHsim padomam:

1. OTanbl CHHTE3a OJHOTAKTHBIX MEePEKITIoYaTeNbHbIX cxeM. [IpuBecTu npumep cuHTe3a
OJIHOPA3PSAIHOTO IBOMYHOTO CyMMaTopa
2. CrniocoOsbI ynpolieHus nepexiovareabHbix GyHkuuid. [IpuBectu npumepsl

YIPOILIEHUs




0) Ilopsinoxk mpoBeneHHs] MPOMEXKYTOYHOW ATTECTALMM, NMOKA3ATEJH U KPUTEPHHU
OLlCHUBAHMUSL:

IIpoMexyTouHass arrecTauys MO JUCLUUIUIMHE «OJIGKTPOHMKA B  YIPABIAIOLIUX
yCTpOﬁCTBﬁX» BKJIIOYACT TCOPCTUYCCKUC BOIIPOCHI, MO3BOJIAIOMINC OLCHUTH YPOBCHL YCBOCHUA
06yanOH_[I/IMI/ICSI 3HaHI/II71, W IPAKTUUYCCKHUEC 3a/laHNs, BBIABJIAIOIINEC CTCIICHD C(bOpMI/IpOBaHHOCTI/I
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME 3aUeTa C OLIEHKOM.

DK3aMeH IPOBOJUTCS B yCTHOU (hopMe MO0 TEOPETUYECKUM BOIIPOCaM H 3a1adaMm.
IToxa3aTen 1 KpUTEPHHU OLICHUBAHUS

— Ha OLIEHKY «omauuro» (5 6anoB) — 00y4arouiics JOIKEH IOJIHO PaCKpPbITh COJIEP)KaHNE
Martepuajia B O0ObEME MpOrpaMMbl JUCHUIUIMHBI, YETKO M MPABWIBLHO JaTh ONPEACICHHUS,
NPUBECTH JIOKA3aTEeNIbCTBA HA OCHOBE MAaTEMaTHYECKUX M JIOTHYECKUX BBIKJIAJIOK, TOKa3aTh
HABBIKU MCCIIE0BATEIbCKOM IeaTenbHOCTH. OTBET JOIKEH ObITh CAMOCTOSTEIbHBIN, IIPU OTBETE
UCTIOJIb30BaHbI 3HAHUS, IPHUOOPETEHHBIC paHee,

— Ha OLEHKY «xopowio» (4 Oamna) — oOydyaroluics TOJKEH PAaCKpPBITh COJEp)KaHUe
MaTepuaia B O0OBbEME MPOTpaMMbl JUCIUIUIMHBIL, B OCHOBHOM IIPaBWJIBHO JaTh OCHOBHBIC
ONpENeNieHUusT W TOHATUS mpeamera. [lpu oTBeTe JOMyIIEHbl HETOYHOCTH, HApYIICHA
MOCJIEIOBATEIBHOCTD  M3JIOKEHHSI, JIOMYIIEHBl HEOONbIINEe HETOYHOCTH TIPU BBIBOJAX U
UCIIOJIb30BaHUHU TEPMUHOB, IPAKTUYCCKHE HABBIKA HETBEP/IBIC;

— Ha ONIEHKY «ydosremaopumenbHoy (3 6amia) — 00yJarouuics 10HKeH YCBOUTh OCHOBHOE
colepkaHue marepuana. [Ipu OTBETE ONpeneieHUuss W TOHATUS JaHbl HE 4YETKO, JOMYIICHBI
OIIMOKY MPU MPOMEKYTOTHBIX MATEMATHUECKUX BBIKJIAJKaX B BBIBOJAAX, MPAKTUYCCKHEC HABBIKU
ciaokIe;

— Ha OIICHKY «Hey0osiemseopumenbroy (2 0amioB) — 00ydaroImUics JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHMUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKHU, HE MOKET
MOKA3aTh WHTEJUICKTYAIbHBIC HABBIKH PEIICHUS MPOCTHIX 3a1a4. [Ipu oTBeTe AOMyIIEHBI TpyOBIe
OIMOKKA B OIpeneseHMsX, J0Ka3aTeIbCTBA TEOpPEeM HE MPOBENCHO, HE JMJaHbl OTBETHl Ha
JIOTIOJTHUTETIFHBIE  BOTIPOCHI  TPEMOJaBaTelsi, OTCYTCTBYIOT HAaBBIKM  HCCIIEIOBATEILCKOM
NEeSITENIbHOCTH;

— Ha OLICHKY «Heyoosnemsopumenbro» (1 6ala) — He MOXKET MOoKa3aTh 3HAHUS HA YPOBHE
BOCTIPOM3BEICHUS U O0BSICHEHUSI MHPOPMAIUH, HE MOKET MMOKa3aTh MHTEJUICKTYalbHbIE HABBIKU
pelIeH s MPOCTHIX 3a/1a4, OCHOBHOE COJIEpKaHHe y4eOHOTO MaTepralia He PacKphITO.



