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1. Henu ocBOEHMHU TUCITUNIMHBI

Lenpto mnpenojgaBanuss AUCHUIUIMHBL «OCHOBBI  3JIEKTPOHUKH»  SIBJISIETCS  TOJTOTOBKA
BBICOKOKBIM(pHUIIMpOBaHHOTO crnenuaiicta mo HamnpasieHuio 12.03.01  «IIpubGopoctpoenuey,
CIIOCOOHOTO TPUMEHSTh €CTECTBEHHOHAYUHBIC M OOIIEHH)KEHEPHBIC 3HAHUS JUISI MPOCKTUPOBAHWS,
KOHCTPYUPOBaHHMSI M aHAIM3a OJJIEKTPOHHBIX Y3JIOB U YCTPOHCTB, CHOCOOHOTO BBIMOJHSTH
OKCIICPUMCHTAIBHBIC HUCCIENIOBAaHMS W H3MEpEeHHs, 0OpabaThiBaTh M TPEACTABIATH IMOTYYCHHBIC
JTAaHHBIE, OCYILIECTBIIATH MOHTAK M HACTPOUKY JIEKTPOHHBIX TPUOOPOB U CUCTEM.

JlocTikeHne nenu TpedyeT peleHHs CIeIyIoNX OCHOBHBIX 3a/1au:

— ¢opMHpOBaHHE Yy CTYACHTOB TEOpPETHUYECKOW ©0a3bl MO BOMPOCAM CTPOEHHUS OCHOBHBIX
KOMIIOHEHTOB ~ TOJIYIIPOBOJIHUKOBOM  DJIEKTPOHMKH, HMX  XapaKTEPUCTUK ©  TMPUHIUIIOB
(bYHKIIMOHUPOBAHUS;

— W3ydeHue OOIIMX MPHHIMIIOB MOCTPOCHUS THUIIOBBIX AIJICKTPOHHBIX Y3JI0B aHAJOTOBBIX,
1U(GPOBBIX U U(GPOAHATOTOBBIX YCTPONCTB U3MEPUTEIHHON TEXHUKH;

— (QopMupoBaHUE 3HAaHUW W HABBIKOB [0 HCIIOJIb30BAHUIO COBPEMEHHBIX 3JEKTPOHHBIX
KOMIIOHEHTOB, Y3JIOB M YCTPOMCTB JJIsl peUICHHsI MPAKTUYECKUX 3a/1a4 B IPUOOPOCTPOCHUH.

2. MecTo IHMCHMIUIMHBI B CTPYKType 00pa3oBaTelbHON MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

Huctunnmna «OCHOBBI JJIEKTPOHMKH» BXOJIUT B 00S3aTENbHYIO YacTh y4eOHOIro IUIaHa
00pa30BaTesIbHOI NMPOrpamMMBl.

s u3ydeHust TUCHUIUIMHBI HEOOXOAMMBI 3HaHUs (yMEHHUS, BIa/ieHus), CQOPMUPOBAHHBIEC B
pe3yJIbTaTe U3y4YEHUS JUCLHHUIUINH:

dusuka,

TeopeTnyeckne OCHOBBI ANEKTPOTEXHUKH,

duznyecKkue OCHOBBI MONyueHUs: HHPOpMAIInH,

HNudpopmaruka nu nHGOPMAIIMOHHBIE TEXHOJIOTUH.

3Hanus (yMeHHWs], BIIAJEHUS), TMONYYCHHbIE NPU H3YYCHHHM JaHHOW JIWUCIUIUIMHBI OYyAyT
HEOOXOIUMBI JIJIST U3YUCHUS JUCIUTUIHH:

[{udpoBble U3MEpUTETHHBIE YCTPOUCTBRA,

[IporpammupoBanre MUKPOKOHTPOJLIIEPOB,

CxeMOTeXHUKA U3MEPUTENbHBIX YCTPOUCTB,

[IpoekTHast 1eATEIBHOCTD,

KomnproTepHbie TEXHOJIOTUH B IPHOOPOCTPOCHUH,

[ToaroToBka K mpoIeype 3aUThl U 3alTUTa BBITYCKHOW KBATU()UKAITMOHHON pabOTHI.

3 Komnerenuuu ody4aromerocsi, popmMupyemsbie B pe3y/ibTaTe 0CBOCHHS THCHMIIJIMHBI U
IJIAHMpYeMble pe3yJIbTaThl 00y4YeHust

B pesynbprare ocBoeHHS AUCHUIIUHBI «OCHOBBI AJNEKTPOHUKH» OOYUYAIOUIUICS HOMKEH
00J1a71aTh CJIETYIONTUMU KOMITETCHITUSIMU -

Kon

Nuaukatop JOCTHKEHUS] KOMIIETEHIIUN
WHJIUKaTopa

OIIK-1 CnocobeH MpuMeHsTh €CTeCTBEHHOHAYUHbIE M 00IIENHKEHEPHbIE 3HAHUS, METOIbI
MaTEMaTUYECKOT0 aHAJIN3a U MOJIETIMPOBAHUS B MH)KEHEPHOM JESTEIbHOCTH, CBA3aHHOM C
IPOEKTUPOBAHNEM U KOHCTPYUPOBAHUEM, TEXHOJIOTMSAMHU IIPOU3BOJCTBA IPUOOPOB U KOMILJIEKCOB
HIMPOKOr0 Ha3HAUEHUs

OIIK-1.1 IIprMeHsieT 3HaHHUs] MATEMATUKKU B MHKEHEPHOM MPAKTUKE MTPU MOJEITUPOBAHUH.
OIIK-1.2 IIprMeHsieT 3HaHMs €CTECTBEHHBIX HAYK B MHKEHEPHOM MPAKTUKE
OIIK-1.3 [Tpumensier oOlIeHHKEHEPHbIC 3HAHNUS, B MHKCHEPHOH J1eATeIbHOCTH

OIIK-3 Cnioco6eH mpoBOIUTh IKCIIEPUMEHTAIIbHBIE UCCIICIOBAHUS  HU3MEpEHUs1, 00padaThiBaTh 1
MPCACTABJIATH MMOJYYCHHBIC JAHHBIC C YYCTOM CHeLII/I(l)I/IKI/I MCTOOOB U CPCACTB TCXHUICCKUX




Kon
NHaukaTop AOCTHXKEHUS KOMITETCHIIMI

WHJIUKAaTOpa

U3MEpEHUI B MPUOOPOCTPOSHUH

OIIK-3.1 Bri6upaeT 1 ucnosib3yeT COOTBETCTBYIOILIUE PECYPChI, COBPEMEHHbBIE METOAUKH U
000pyI0BaHKE ISl MPOBEICHUS SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN U
M3MEpPEHUI

OIIK-3.2 OO0pabaTtbIBaeT U MPEACTABIISAET NOTyYEHHBIE SIKCIIEPUMEHTATIbHBIEC JaHHBIE /IS

MOJIYYCHHA 000CHOBAHHBIX BBIBOJOB




4. CTpyKTYpa M cojiep:KaHue U CHHIINHbI

OO01mmas TpyI0eMKOCTh TUCHUIUTHHBI COCTaBIsIeT 3 3a4eTHbIe enuHuilbl, 108 akaa. waca, B TOM 4uce:

— KOHTaKTHas padota 86,8 yaca;

— ayautopHast 85 yacos;

— BHeayauTopHas 1,8 yacos,

— camocTosTeNnbHas padora 21,2 yac.

®dopma aTTecTalu — 3a4eT ¢ OLECHKOM.
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1. DyiemeHTBI 30HHOI TEOPUM TBEPABIX TeJl. 5
CBoiicTBA 2JIEKTPOHHO-ABIPOYHOI0 NEPEX01a B
PABHOBECHOM U HEPABHOBECHOM COCTOSTHHUSIX

1.1. Duepretnueckue 30HBI U YPOBHU B 05| - | - 2 |CamocTrosTenbHOE U3ydeHHne |Y CTHBIN OIpoc. OIIK-1
KpHUCTaax. OcoGenHoctu 3ar0JIHEHUS y4eOHOI JTUTEPaTypHl.

OHEPreTUYECKUX 30H U IIUPHUHA 3aNIPEIIEHHON 30HbI B
MIPOBOJHUKAX, OJYIIPOBOJIHUKAX U TUIIEKTPUKAX.

2.2. CobGcTBeHHass U TpUMECHas HPOBOJUMOCTD 05| — — 2 |CamocTrosTenbHOE U3ydeHHne | Y CTHBIN OIpoc. OIIK-3
nosynpoBoHUKOB. [{uddys3us u npeiidp Hocutenei yueOHOI JTUTEPaTypHl.
3apsja.

2.3. CBoiicTBa 3JIEKTPOHHO-IBIPOYHOT0 MIEPEXOAA. 1/11|2/11] — 2 |CamocrostensHOe n3ydenne |I[IpoBepka OIlK-1
BonbramnepHas xapakTepucTuka P-N-nepexosa. yueOHOH TUTepaTyphl. VHIWBUYaJIbHBIX OIIK-3
Emkocth p-n-nepexona. Buasl mpoboes p-n- [ToaroroBka K 3aluTe TEMBI. |3aJaHUI.
nepexoa. YcTHas 3a1MTa TEMBI.




2/1 | 2/1
Hroro o pasgeny |l u

2. [oaynpoBOIHUKOBBIE THOABI U X
Pa3HOBHMIHOCTH

2.1. Kitaccudukanus T1o10B U UX 0003HAYCHUSI. 1 |05 CamocrosiTenbHOE U3yueHHE |Y CTHBIN OMpOC. OIIK-1

y4eOHOU JTUTEPATYPHI. OIIK-3

2.2. BpmpsvutensHbie AUOABI  (OCOOCHHOCTH /11| 1 [ToaroroBka K BBIMOJHEHUIO |Y CTHBINA OMPOC. OIIK-1
KPEMHHUEBBIX M TE€PMAHUEBBIX [MOJOB, TUOJbI Ha nab. padotsl. CoctaBnenue |[IpoBepka kKoHCIEKTa. OIIK-3
ocHoBe 0aprepa LlloTTkn). UMITyIbCHBIE TUO/BIL. KOHCIIEKTA.

Cocrasnenue oryera 1o nab. ([IpoBepka otyera mo
paborte. nab. padore.

2.3. CTaOUIUTPOHBI U CTAOUCTOPBHI. 1 /05 CamocrosiTenbHOE U3yuYeHHE |Y CTHBIN OIpOC. OIlK-1

yueOHOM JIUTEPATYPBHI. OIIK-3

2.4. OpHO- W [BYXIOJYNEPUOIHBIE CXEMBbI 1 [2/14 CamocrositensHoe uzyuenue |IIpoBepka OIlK-1
0HO(a3HBIX BBITPSIMUTEIICH. yueOHOM JTUTEPATYPHI. VHIBUYAJIbHBIX OIIK-3

[ToaroroBka K 3amiuTe TEMbI. |3aJaHUil.
Y cTHas 3a1MTa TEMBI.
Hroro no pasgeay 4L 41
n | M

3. bunoasipubie TPaH3UCTOPBI

3.1. CrpykTypa ¥  OCHOBHBIE  PEKHMBI 2 1 CamocrosTenbHOE U3yueHne |Y CTHBIN OMpOC. OIIK-1
OUMOJSIPHBIX ~ TpaH3UCTOpoB. [IpuHIMO  paGoOTHI yueOHO TUTEepaTypHl. [TpoBepka OIlK-3
TpaH3UCTOpPAa  KaK  YCHWJIHMTEJIBHOTO  DJEMEHTa. WHIMBUTyaJIbHBIX
OcHOBHBIE CXeMBbI BKIIOUEHHUS U UX CBOICTBA: cxema 3a/laHuH.

c oOmei 0a30i, C OOIIUM HMUTTEPOM, OOIIUM
KOJJIEKTOPOM.

3.2. Toxkum B CTPyKType TpPaH3UCTOpPA H WX 1 1 CamocrosiTenbHOE U3yueHHe |Y CTHBINA OTMpOC. OIIK-1
B3aMMOCBS3b. Pacnipenenenne  HocuTene B yueOHOH TuTepaTyphl. IIpoBepka OIIK-3
CTPYKType TpPAaH3UCTOpPA B Pa3IMYHBIX PEKHMAX, WHIMBUIYaTbHBIX
OCOOCHHOCTH peXHMMa HachlleHus. Dundeckue 3a/laHuH.

nmapaMeTphl TPAH3UCTOPA U CXEMBI 3aMEICHHS Ha WX
ocHoBe. Cucremsl auddepeHnnanbHbIX TapaMeTpoB
TPaH3UCTOPOB.




3.3. Crarnyeckue XapaKTepUCTUKH TPAH3UCTOPA B /11| 2 — [ToaroroBka K BBIMOJHEHUIO |Y CTHBINA OMPOC. OIIK-1
cXeMe BKJIIOYeHHs ¢ o0meil 0a3oii m ¢ o0mmM 71a6. paboTHI. OIIK-3
smutTepoM. [IpoOoii Tpan3ucropa. CocraBiieHHE KOHCIIEKTA. [IpoBepka KOHCIIEKTa.

Cocrasnenue oryera 1o jab. (IIpoBepka otuera mo
paborte. nab. padore.

3.4. JluHaMHuuyecKHe CBOWCTBA  OWIOJSPHBIX 2 |2/11| 2 [ToaroroBska K 3amure TeEMBI. | Y CTHAS 3aIATa TEMBL. OIIK-1
TPaH3UCTOPOB. YacTtoTHblE XapaKTePUCTUKHU OIIK-3
TPaH3UCTOPOB B CXeMaxX BKIIIOUEHUS ¢ 001el 6a30ii u
C o0ImuM SMHUTTEPOM. MogenupoBanue
TPaH3UCTOPOB.

Hroro no pazneny 6/1 | 6/1 4
n | M

4. IToJieBbI€ MOJTYNPOBOHUKOBbIE PHOOPHI

4.1. TloneBoit TPaH3UCTOP C YHPABISIOLUM P-N- 1 1105 CamocrosiTenbHOE U3yUYeHHE |Y CTHBIN OIpOC. OIlK-1
IIEPEXOIOM. Cxembl BKJIFOYECHUS IIOJIEBBIX yueOHOI JTUTEPATYPBHI. [IpoBepka OIIK-3
TPaH3UCTOPOB. WHIUBUIYaJIbHBIX

3a/1aHMI.

4.2. OCHOBHBIE TAPAMETPBI U CTATUYECKUE 05| 1 |1/11 [ToAroToBKa K BBINOJHEHUIO |Y CTHBIN OIPOC. OIlK-1

XapaKTePUCTUKU MOJIEBBIX TPAH3UCTOPOB. nab. padotsl. CoctaBnenue |[IpoBepka KOHcCIEKTa. OIIK-3
KOHCIIEKTA.
Cocrasnenue oryera 1o jab. (IIposepka otdera nmo
padore. 1a0. pabore.

4.3. TlonmeBbie TPAH3UCTOPHI C H30JIHUPOBAHHBIM 05| 2 |05 [ToaroroBka k 3amute Tembl. |YcTHas 3amurta Tembl.  |OITK-1
3atBopoM (MJIII-TpaH3ucTopel): CO BCTPOEHHBIM OIIK-3
KaHAJIOM, C M30JIMPOBAHHBIM KaHAJIOM.

Hroro no pasneny 41\ 41 20
n U | "

5. CuiioBble OJYNIPOBOIHUKOBbIE NTPUOOPHI

5.1. JIuHHCTOpBI, THUPHUCTOPBI, = CHUMHUCTOPHI: 2/11| 2 1 ITonroroBka K BBIIIOJIHEHUIO | Y CTHBIN ONpOC. OIIK-1
00J1aCTh MPUMEHEHUS W PAa3HOBUIHOCTH TUPUCTOPOB; na6. padotel. CoctaBnenue |IIpoBepka KOHCHEKTA. OIlK-3

CTPYKTypa, CBOWCTBAa M OCHOBHBIE I1apaMETPBI;
NPUHLMIT  JEWCTBUSA, TMpOLECC BKIOYEHHS Ha
IIpUMEpPE TPAH3UCTOPHOM MOZENU; AUHAMHUYECKHE
MIPOLIECCHI B TUPUCTOPAX.

KOHCIICKTA.

CocraBiienne oTyera 1o Jjao.

palore.

[IpoBepka oTuera o
1a0. pabore.




5.2. CuiioBbie TPaH3UCTOPHI: MOJICBBIC 1 |11 |1/11A [ToaroroBka k 3amure Tembl. |YctHas 3ammra Tembl.  |OIIK-13
tpamsucropel  (MOFSET);  GumossipHO-II0JCBBIE OIIK-33
tpanzucropsl (IGBT).

Hroro nmo paszgeay S/113/1 ) 2
U | U | U

6. ITorynpoBOTHUKOBBIE H3JTy4YaTeH H
¢oronpueMHUKH

6.1. dusnyeckue OCHOBBI padoThI 1 |11 - CamocrosTenbHOe U3ydeHHe |Y CTHBIN OIpOC. OIIK-1
IIOJIYIIDOBOJXHUKOBBIX ~ M3JIydaTel€ll M OCHOBHBIC y4eOHOM JTUTEPATYPBHI. IIpoBepka OIIK-3
napameTpel  u3nydeHus. CBETOAMOMBI: OCHOBHBIC VH/IMBUIYaIbHBIX
XapaKTePUCTHKU u napaMeTpehl. 3aJIaHuH.

[TosmyrpoBOTHUKOBBIC Ja3ephl: 0COOCHHOCTH
CTPYKTYPBI, TPUHIIHAI PaOOTHI U XaPaKTEPUCTUKH.

6.2. ITloxynmpoBoagHHKOBBIE  (HOTONPHUEMHHKH. /1] 1 — CamocrosiTenbHOE U3yueHHE |Y CTHBIN OMIpOC. OIlK-1
®otorddext B p-n — nepexoxe. Ilpunmumn padoTsl, yueOHOI JTUTEPATYPBHI. [IpoBepka OIIK-3
XapaKTEPUCTHKH, PEKUMBI PabOThI (POTOPE3UCTOPOB, VH/IMBUIYaIbHBIX
dboToaro0B " (OTOTPAH3UCTOPOB. 3aJIaHuH.

OnTod’7eKTpOHHBIE Maphl — PAa3HOBUAHOCTH U
OCHOBHBIC XapaKTCPUCTHKH.
Hroro no pasneny 211\ 21 0
n | | m"

7. AHAJIOTOBBIE YCHJIUTEIbHbIE YCTPOICTBA HA
OMIOJISIPHBIX M MOJEBBIX TPAH3UCTOPAX

7.1.  OO6mme cBeneHus, Kiaccupukamus U 05105 | — CamocrosiTenbHOE U3yueHne |Y CTHBIN OMpOC. OIIK-1
OCHOBHBIE XApPaKTEPUCTHKH YCUIHUTENS. THIMOBBIE yueOHO TUTepaTyphl. OIlK-3
(YHKIIMOHATILHBIE  KAaCKaJbl  IOJYIPOBOJTHHKOBOTO
YCUJIUTETISL.

7.2. YacTOTHBIC XapaKTEPUCTHKH YCHITHTEIICH 0510505 CaMocTrosTenbHOE U3ydeHne |YCTHBIN OImpoc. OIlK-1

yueOHOH JIUTepaTyphl. OIIK-3

7.3. OOpatHasi CBsI3b B YyCWIWTENSAX. BrusHue 051051 1 CamocrosTenbHOE U3ydeHHe |Y CTHBIN OTPOC. OIIK-1
enu  OOpaTHOM  CBSI3M  HA  XapaKTEPUCTUKU yueOHO TUTepaTyphl. [TpoBepka OIIK-3
YCHITATEISL. WHIUBUTYaTbHBIX

3aJaHuH.
7.4. YcunurenpHbI Kackax 1o cxeme ¢ OD: /11| 05 | 0,5 [ToaroToBKa K BRIMOJHEHUIO |Y CTHBINA OTIPOC. OIIK-1




OPUHIUN pabOThl U OCHOBHBIE MApPaMETPbI; METOJIBI na0. pabotel. CoctaBnenue |IIpoBepka xkoncmekra.  |OIIK-3
crabunmn3anuu padouell TOYKHU; OCOOEHHOCTU Leneit KOHCIIEKTA.
OO0C; bopmupoBaHHE YACTOTHOU XapaKTEPUCTHKH. Cocrasnienue ordera o nad. |([IpoBepka oTdera mo

pabore. 1ab. padore.

7.5. YceunmmrenbHbIA KacKall 10 CXEME C OOIIUM 05105105 1 |CamocrosTenbHOe U3ydeHUE |YCTHBIN OIpPOC. OIIK-1

HCTOKOM. y4eOHOMN JTUTEPATYPHI. IIpoBepka OIIK-3
WHIMBUTYaJIbHBIX
3aJaHUN.
7.6. DMUTTEPHBIN U UCTOKOBBIN TOBTOPUTEIIH. 05105105 1 |CamocrosiTenbHOE U3yUYeHHE |Y CTHBINA OMPOC. OIIK-1
yueOHOI TUTepaTyphl. [IpoBepka OIIK-3
WH B TyaJIbHBIX
3aJIaHUH.

7.7. UcTOYHUKH cTaOWILHOTO TOKA M CTA0OMIBHOTO 0,5 (2/11]| 1 2 |IToaroroBka k 3amure TEMBI. |YCTHAS 3alllATa TEMBL. OIIK-1
HaNpsHKEHUs Ha OUMONSIPHBIX U TIOJIEBBIX OIIK-3
TPaH3HUCTOpaX.

4/1 | 4/1
Hroro no pazneny | nm 4 10

8. Onepauuonnbie ycuaureaun (OY)

8.1. CTpyKTypa, OCHOBHbBIE TapaMETPHI, 211| - - 2 |CaMmocrosiTenbHOE U3yueHue |YCTHBIN Ompoc. OIlK-1
XapaKTEPUCTUKHU, YaCTOTHBIE cBoiicTBa OV. y4eOHOU JTUTEPATYPHL. OIlK-3

8.2. [Ipeobpa3oBareny aHaOTOBBIX CUTHAJIOB Ha 2 411] 1 4  |[ToaroroBka K BBIIIOJIHEHUIO |YCTHBIN OMpPOC. OIlK-1
OYVY': nmoBTOpUTEIH; UHBEPTUPYIOITUH, na6. padotel. CoctaBnenue |IIpoBepka KOHCIIEKTA. OIlK-3
HEUHBEPTUPYIOIUN U auddepeHuanbHbII KOHCIIEKTA.

YCHIINTENh; CYMMATOpP; HHTETPATop; Cocrasiienue ordera 1o jad. |([IpoBepka oTdera mo
nuddepeHIaTop; OorpaHUYUTENb YPOBHS; aKTUBHBIN paborte. nab. pabore.
®BUY; aktuBabiii GHUY.
8.3. Komnaparopsl Ha OY. UHTerpaibHbie 1 1 1 2 |IlogroroBka K 3amuTe TeMbl. |YcTHas 3ammTa TeMbl.  (OIIK-1
KOMITapaTophl. OIIK-3
5/1 | 5/1
Hroro no pasneny | n 2 8
34/8 |34/8|17/2 .
HToro no nucuumniiuHe 1l !l n 21,2 3auer ¢ OLIeHKOMN
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5. O0pa3oBaTeibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

st OocBOGHMS — OUCLMIUIMHBI  MCHOJB3YIOTCS — IPEUMYIIECTBEHHO  TPaJAULMOHHBIC
00pa3oBaTesIbHbIE TEXHOIOTHH.

WNudopMannoHHbIE JEKIUN — JUI U3JI0KEHHUS OCHOBHBIX TEOPETHYECKUX MOHATHN, 3aKOHOB
(YHKLIMOHUPOBAHUS U IPUHLUIIOB IOCTPOSHUSI aHAJIOTOBBIX U3MEPUTENBHBIX YCTPOMCTB.

[TpobnemHuast neKuus — M3JI0KEHUE MaTepualia, IMpeAroiarainee moCTaHOBKY MPOOIEMHBIX
U JHCKYCCHOHHBIX BOIIPOCOB, OCBEUICHME pPAa3jIMYHBIX HAy4YHBIX IIOJXOJOB, aBTOPCKHE
KOMMEHTAPHUH, CBSI3aHHBIE C PA3JINYHBIMU MOJEIISIMA HHTEPIIPETALIUU U3Y4aeMOr0 MaTepHaIa.

Jlexuusa-Bu3yanus3anyss — U3JO0KEHUE COLEP)KAHUS  CONPOBOXKAACTCA  Ipe3eHTalMeH
(memMoHCTpanuel y4eOHBIX MaTepHajoB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMax, B
T. 4. WJUTIOCTPATUBHBIX, IpaMueCKuX, ayJ1o- U BUAECOMATEPHUAIIOB).

JlaGoparopHble 3aHATHUS — AJI1 YCBOEHUS U 3aKPEIUICHHs HaBBIKOB IIPOBEJICHUS U3MEPEHUN
COIVIACHO YCTaHOBJIEHHOM METOJUKE Ha pealbHbIX (U3NYECKUX OOBEKTaX M MX MOJENAX, a TaKKe
00pabOTKH PE3yIbTaTOB HKCIEPUMEHTA.

[TpakTuyeckue 3aHATHA — JUId NPUOOPETEHHs] HABBIKOB W YMEHMH peIIeHUs MPHUKIAJAHBIX
3a/1a4 110 pacyeTy U IPUMEHEHHUIO aHAJIOIOBBIX M3MEPUTENIBHBIX YCTPOMCTB, a TaK)KE MX HaJaJKe,
HACcTpONKe U KaJIMOpOBKe.

CamocrosiTenbHas paboTa CTUMYJIUPYET CTYAEHTOB B IPOLIECCE MOATOTOBKHU JIOMAaIIHUX
3aJaHuli, MpU pacyeTe U 3alluTe JIabopaTOPHBIX pabOT, NpPU HOJATOTOBKE K KOHTPOJIBHBIM
paboTaM 1 UTOTOBOM aTTECTAIINH.

BheaynuropHas camoctosiTenbHas pa0oTa CTYAEHTOB OCYILECTBIISIETCS B BMJE YTEHMS
yueOHOM M HAay4yHO! JINTEPATyphl ¢ MPOPadOTKON MaTepralia U BBIIOJIHEHUS JOMAIIHUX 3a/laHuil ¢
KOHCYJIbTAlIUSIMU IPENOIaBaTeNs.

Pe3synbTaThl 00yueHuss KOHTPOJIUPYIOTCS 3a4€TOM C OLIEHKOM.

6 YueOHO-MeTOAMYEeCKOE 00ecTiedeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst
[Tpencrasneno B Ilpunoxxenun 1.

7 OueHO4YHbIE CPEICTBA ISl POBEACHUS POMEKYTOYHON aTTeCTAllul
[Ipencrasnens B [Ipunoxennn 2.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTIeUyeHe U CHUTIIMHBI

a) OcHoBHas JIUTEpaTypa:

1. IlpoxopoB, C. I'. AnamoroBas 3JEKTpPOHHKAa B NPUOOPOCTpOEHUH. PyKOBOACTBO 11O
pemenuto 3amau : yuyeoHoe mocodbue / C. I'. IIpoxopos, O. B. lllungop. — Canxr-IleTepOypr :
Jlanp, 2019. — 244 c. — ISBN 978-5-8114-3983-6. — Tekcr : »nexTpoHHbIH / JlaHb
JNIEKTPOHHO-OMOIMoTeynass cucrema. — URL:  https://e.lanbook.com/book/121466 (nmata
oopamenus: 08.09. 2020). — Pexxum noctyna: 11t aBTOPU3. MOJIH30BATEICH. .

2. BomoBo3oB, A.M. OCHOBHI 3JIEKTPOHUKH : y4e0. mocodue / A.M. BomoBo3oB. - 2-¢ u3. -
Mocksa ; Bonorma : Undpa-Unxenepus, 2019. - 140 c. - ISBN 978-5-9729-0346-7. - TekcT :
snektponHbii. - URL:  https://znanium.com/catalog/product/1053394  (mata  oOGparieHus:
08.09.2020). — Pexxum qocTyna: 1o MOAIHUCKE.

3. I'yces, B. I'. DnexTponnka u MUKpompolieccopHas Texauka: yueonuk / B. I'. I'yces, 0. M.
['yceB. - 6-e u3xd., crep. - MockBa : KHOPYC, 2018. - 798 c. : un., Tabm., cxemsl, rpad. -
(bakanmaBpuar). - Pex. Mun. o6p. P®.; ObC BOOK.ru. - ISBN 978-5-406-06106-0. - Tekcr:

HEIMOCPEICTBCHHBIMN.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. MyramumoB, P. I'. OcHoBwl snektponuku. [loaynpoBOAHMKOBBIE TPHOOPHL: Yy4eOHOE
nocobue / P. I'. Myranumos, A. P. Myranumosa; MI'TY. - Marauroropck : MI'TY, 2018. - 67 c. :
WJI., CXeMBbI, Ta0J1., rpad. - TeKCT : HemocpeACTBEHHBIH.
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https://e.lanbook.com/book/121466
https://znanium.com/catalog/product/1053394

2. Tepexos, B. A. 3agaunuK 10 3JIEKTPOHHBIM MpuOopam : yuebnoe mocodue / B. A. Tepexos.
— 4-¢ uzn., crep. — Cankrt-IlerepOypr: Jlanb, 2016. — 280 c. — ISBN 978-5-8114-0503-9. —
Tekcr: 3JIeKTpOHHBIN //  JlaHb: AJIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/76831 (mara oOpamenus: 08.09.2020). — Pexum mocryma: s
aBTOPU3. MOJIb30BATENCH.

3. Hanunun, A. A. V3mepenus B paguodieKTpoHuke: yueonoe nocobue / A. A. Jlanunun, H.
C. JlaBpenko ; nmox penakuueit A. A. lanumuna. — Cankrt-IlerepOypr : Jlans, 2017. — 408 ¢. —
ISBN 978-5-8114-2238-8. — TekcT : 31eKTpOHHBIH // JIaHb : 371€eKTpOHHO-OMOIMOTEYHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/89927 (mata obpamenus: 08.09.2020). — Pexum moctyma:
JUIsL aBTOPH3. T10JIb30BaTEIICH.

4 UrymHuos, J[. B. OcHOBBI MOTYITPOBOTHUKOBOM AJICKTPOHUKHU: YUueOHOE TTocoOre /Il BYy30B
/ 1.B. Urymnuos, I'.I1. Koctronuna. - 2-¢ u3., Aoi. - Mocksa : ['op. muaus-Tenekom, 2011. - 394 c.:
ui.; . - (CneunansHocts). ISBN 978-5-9912-0180-3, 1000 3k3. - Tekcr : snexkrponnsiid. - URL:
https://znanium.com/catalog/product/315879 (nara oopamierus: 08.09.2020). — Pexum mocryma: mo
MOJIITUCKE.

B) MeTtoanueckue yKa3zaHusi:

1. Beuepkun, M.B.  IlonynpoBOJHUKOBBIE  3JIEMEHTBl  3JEKTPOHHBIX  YCTPOWCTB:
METOAMYECKHE yKa3aHHs K BBIOJIHEHHUIO JJabopaTtopHbix padot / M.B. Beuepkun — Marauroropck:
N3 n-Bo Marauroropck. roc. Texs. yu-ta um. [.11. Hocosa, 2016. — 22 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammMHoe odecnevyenue

Haumenosanue 10 Ne norosopa Cpox neicTBUs IMIIEH3UN
MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional (st
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
Professional
7Zip ¢B0001HO pacupocTpadsemoe 110 0ecCcpoyHO
NI MultiSim Education  [K-68-08 ot 29.05.2008 0eccpovHO
MathCAD v.15 Education [/1-1662-13 ot 22.11.2013 OeccpodHo
University Edition
Adobe Reader ¢B0001HO pacnpocTpansemoe 110 0eCCPOYHO
bpaysep Mozilla Firefox |cBo6oano pacnpocrpansiemoe [10 6eccpouHo

IIpodeccuonanbHbie 6a3bl JAHHBIX U HH(POPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBsanwue kypca Cchlika
HanmonansHas uH(GOPMAIIMOHHO-
aHanuTHdeckas cucreMa — Poccuiickuii nanexc|URL: https://elibrary.ru/project_risc.asp
Hayyaoro uutuposanus (PUHIL)
[Touckosas cuctema Akagemus Google (Google
Scholar)
OnexkTpoHHbIe pecypcsl oubmuoreku MI'TY um.
I"'1. HocoBa

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

http://magtu.ru:8085/marcweb?2/Default.asp
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https://e.lanbook.com/book/76831
https://e.lanbook.com/book/89927
https://znanium.com/catalog/product/315879
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://magtu.ru:8085/marcweb2/Default.asp

9 MarepuajibHO-TeXHUYECKOe oDecredeHne JUCIUNINHBI

MaTepI/IaJ'IBHO-TCXHI/I‘leCKOC obecreyeHne JUCHUITIIMHBI BKIIFOYACT:

Tun u Ha3BaHUe ayJUTOPUH

OcHalenue ayJuTopun

Jlexunonnas ayautopus 388, 394

MynbTMeIMIHBIE CPEACTBA XPAHEHHUs, IIEPEAAUN U
IpeJCTaBICHUs HHPOPMALIUU

JlabGopatopunas ayautopus 179

JlaGopaTopHbIe YCTaHOBKH, U3MEPUTENILHBIE MPUOOPHI
e BBITOJIHEHUS 1a00paTOPHBIX pador:
MHOTO()YHKITMOHAIbHBIN 1a00paTOPHBIN CTEHJ;
nByxkKaHaiubHBIM  ocmmmiorpadp GOS620; mynbTUMETpBI
uupposeie  APPA-102;  mHOrompenenpHbId  MarasuH
COIIPOTHBJICHUH; MHOTIONpPEJENbHBIH MarasuH €MKOCTEH;
MHOTOIIPEICIbHBIA Mara3uH HHIYKTUBHOCTEH; TeHepaTop
MHOTO()yHKIIMOHAJIbHBIH; peryanpyemslii UCTOYHUK
MUTAHUS TIOCTOSHHOTO TOKA; PETyJIHUPYEMbId HCTOYHHK
MUTAHUS IEPEMEHHOT0 TOKa.

JlabopaTtopHnas ayautopus 193

V3nel M 2IEMEHTBl PAAUOTEXHUYECKHX YCTPOMCTB:
AQHAJIOTOBBIM BOJIBTMETP; MHOTOINPEAEIbHBIA aHAJIOTOBBIN

MHJUITMBOJIBTMETD; aHaAJIOr0BOM amIepMmeTp;
MHOTOIIPEJEIIbHBII aHAJIOTOBBIN MUJIMAMIIEPMETD;
MYJIBTUMETP AHAJIOTOBBI; U3MEPUTEIIBHBIN MOCT

MOCTOSTHHOTO TOKA; W3MEPHUTENbHBIH MOCT IEPEMEHHOTO
TOKA; YCHJIUTEh HU3KOYaCTOTHBIH; YaCTOTOMED.
WHCTpyMeHTHl W NpHOOpHI: MasiabHas CTaHIUS U
pacxomHbBle ~ MaTepuanbl U TANKW;  OCIpuuIorpad
a”anoroBblif nByxkaHanbHbli GOS620FG; ocummnorpad
mudposoit  nByxkaHampHeid  DSO2020;  remeparop

MHOTO()yHKIIMOHAJIbHBIH; 1a00paTOPHBIA
aBTOTpaHC(HOPMATOP.
MexkadenpanbHas 1abopatopHast JlaGopaTopHble YCTaHOBKHM, U3MEpUTENIbHbIE MPUOOPHI
aynutopus 454 TUISE BBITIOJTHEHUS 71a00paTOPHBIX pabort:
MHOTO()YHKIIMOHAJIbHBIN 1a00paTOPHBIHA CTEH]]
«Dduznveckne OCHOBEBI DIIEKTPOHUKIY,
MHOTO()YHKITMOHAIbHBIN nabopaTOpHBIH CTEeH[

«DIIEKTPOHMKAY; MBYXKaHAIBHBIHN ociimuniorpad GOS620;
MYJIbTHUMETD; JTabopaTopHas YCTAHOBKA JIJIsl H3yUCHUS
AKTHUBHBIX CbI/IJ'II)TpOB.

AyauTopuu JUisi TPYNIOBBIX U
VHIUBUYAIbHBIX KOHCYJIbTAIIUM,
TEKYIIETO KOHTPOJIS U
MIPOMEXKYTOYHOM aTTECTALUH

[Tepconanbubie KOMIBIOTEPHI ¢ TakeTrom MS Office,
MathCAD, Scilab u Beixonom B HTepHET

Y4ueOubie ayauropun 182, 188,

Jocka, MyJIbTUME TMIHBIN TPOEKTOP, IKPaH.

Aynuropuu Ui CaMOCTOSITENILHOMN
paboThI ¢ BBIX0/10M B MHTEpHET 1 ¢
JOCTYIIOM B DJIEKTPOHHYIO
nH(}pOpMaIMOHHO-00pa30BaATEIHHYIO
Cpely YHUBEPCUTETA.

KommbroTepHbIe KJIACCHI, BKJIFOUYAIOIINAE TIEPCOHATBHBIC
kommbioTepsl ¢ makerom MS Office, MathCAD, Scilab;
YUTAIbHBIE 3aJ16I OMOIMOTEKU

[TomenieHnue It XpaHSHUS U
POQUTAKTUIECKOTO 00CTYKUBAHUS
y4eOHOT0 000PYI0BAHHS

Crenmnaxu, cedsl 17151 XpaHEHUs YIeOHOTO
obopynoBanusi. UTHCTpyMEHTHI 7151 peMOHTa 000PYOBaHHS.
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[Tpunoxenue 1
6. YueOHOo-MeTOoHYeCKOE 00eceYeHHe CAMOCTOATEILHON PadoThl CTY/IEeHTOB

BapuanTbl 1a6opaTopHbIX padoT

1. UccnenoBanue MoynpoBOAHUKOBBIX JUOJIOB: BRIIPSIMUTENIBHOTO Anoaa, auoaa LlorTku,
CTaOMJIMTPOHA.
2. UccnenoBanue ogqH0(}a3HOM MOCTOBOM CXeMa BBIIPSMIICHUS.
. UccrnenoBanue xapakTepUCTHK OUITOISIPHOTO TPAaH3UCTOPA.
. UccnenoBanue TMHUCTOpA U TUPUCTOPA.
. UccnenoBanue nosieBoro TpaH3ucTopa.
. I3yuenue nNpuHIMIIOB TOCTPOEHUS U CXEMOTEXHUKH 3JIeMeHTOB T TL.
. I3ydyenue crnocoO0B 3a/1aHus TOTHYECKUX YPOBHEH U UX WHIUKAIUH.
. I3yueHre OCHOBHBIX U 0A30BBIX JIOTHYECKUX IIEMEHTOB IIU(PPOBON HIIEKTPOHHUKH.
. UccrnenoBanue onepannonubix ycunuresei (OY).
10. UccnenoBanrie akTuBHBIX GuiIbTpoB Ha OY.
11. MccnenoBanue XapakTepUCTUK JTMHEHHBIX CTA0MIN3aTOPOB HAMIPSIKEHUSL.

OO N0 P~ W

KoHTpoJibHBbIE BONPOCHI K 321 TE JIA00PATOPHBIX padoT
JlabopaTtopHas pabota Nel

1. Yto Takoe coOCTBEHHAs! MPOBOAMMOCTb OIYNpoBoIHUKA? UeM oHa o0ycioBieHa?

2. Yto Takoe quddysus u aperid HocuTeneit 3apsma’?

3. Kak 3aBUCUT IPOBOJMMOCTD IOJIYIIPOBOJHUKA OT TeMieparypbl? C 4eM 3TO CBA3aHO?

4. Ha3zoBure BuABI NMPUMECHOW MPOBOAMMOCTH MOJIYNPOBOAHMKOB. Kak oHHM MOryT ObITh
MOJTy4EHBI?

5. O0bsacHUTE MeXaHU3M 00pa3oBaHus p-N-nepexoa. Ha3oBuTe ero oCHOBHBIE OCOOEHHOCTH.
Yo Takoe MHKEKIUSA U IKCTPAKLIHUs HOCUTENEH 3apsaaa’?

6. Kak Biuser BHEIIHEE 3JIEKTPUYECKOE I0JIE Ha BBICOTY MOTEHLIMAIBLHOrO Oapbepa M
BEIMYMHY p-N-niepexona? Hapucylite BOIbTaMIIEpHYIO XapaKTEPUCTUKY HMICAIN3UPOBAHHOIO p-N-
nepexo/ia ¥ HalMIIuTe ypaBHEHHE €€ IpsIMOM BETBU.

7. Yto Takoe MoyynnpoBOAHUKOBBIN quof? KakoBa ero cTpykTypa u yciaoBHOe 0003HauYeHue?
Kak Ha3pIBatOTCS 37€KTPOABI OTYIIPOBOJHUKOBOTO 1101a?

8. ITo kakuM npu3HaKam KJIacCU(PUIUPYIOTCS MOTYIPOBOIHUKOBBIE TUOIbI?

9. Hapucyiite BAX BBIIPAMUTENBHOTO JIHOJA, MPOKOMMEHTHPYWTE €€ XOJ, OTMETHTE
XapaKTEepHbIE TOUKH.

10.  IlepeuncinTe  OCHOBHBIE  CTATHYECKHE W JUHAMUYECKHE  XapaKTEPUCTUKH
BBINPSAMUTEIBHBIX TNOI0B. PackpoiTe UX CMBICII.

11. Tlepeuncnure npenenpHbIE XapaKTEPUCTHUKH BBIIPSAMMTENBHBIX JUONOB. Packpoiite ux
CMBICII.

12. B yem npeumymectso quonoB lloTTku nepen kpeMHUEBBIMA?

13. Uro Takoe crabumutpoH? OOBSCHUTE NPUHLUUI €ro padoThl, HA30BUTE OCHOBHBIC
napaMeTpsbl.

JlaboparopHas pabota Ne3

1. Yto Takoe bumnosnsipHblid Tpanzuctop? /s yero oH npeaHasHadeH?

2. Kakue ObIBarOT THIBI OMMOJAPHBIX TpaH3UCTOpOB? Hapucyiite ux CTpyKTyphl, IPUBEIUTE
ycIOBHbIe 00O3HAueHHsI W JMOJHBIE CXEeMbl 3aMelieHus. HazoBuTe W yKaxuTe Ha cxemax
3EKTPOABI TPAH3UCTOPOB.

3. HaszoBuTe u oOXapakTepu3yeTe OCHOBHBIE pPEXKUMBI pPabOThI TpaH3UCTOpOB. Kak
BKJIIOYAIOTCA SMUTTEPHBIN U KOJUIEKTOPHBIN MEPEXOAbl B KAKIOM PEXUME?

4. OObBSICHUTE TPHUHIMII YCUJICHUS MOIIHOCTU TPAaH3UCTOPOM Ha MPUMEpPE TPaH3UCTOpa
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BKJIFOUEHHOTI'O 10 CXEME ¢ 00111eii 0a30ii.

5. Ha3oBuTe OCHOBHBIC MapaMeTphl TpaH3ucTopa. [lepeunciure h-mapamerpsl TpaH3ucTopa u
HaMMIINTE AJI HUX BBIPAXKECHHUS.

6. Kakue cylecTByrOT CXeMbl BKJIIOUEHHS TpaH3UucTopa? OXapakTepu3ynTe Kaxaylo CXEMY.

7. HapucyiiTe BXOJHBIE M BBIXOJHBIE XapaKTEPUCTUKU TPAH3UCTOPA IPU BKIIOYEHUHU 110
cxeme ¢ Ob u ¢ O3. [IpokOMMEHTHUPYHTE 3TU XapaKTEPUCTUKHU.

JlaboparopHast pabota Ne4

1. Yto Ttakoe Tupuctop? KakoBa 001acTh TPUMEHEHUS TUPUCTOPOB?

2. Kakue cymiecTByoT pa3HOBUAHOCTH THPUCTOPOB?

3. Hapucyiite cTpyKTYpHYIO CXeMY M YCIOBHOE 0003HaueHue AuHucTopa. Kak HazpIBaroTCs
p-N-riepexobl AUHUCTOpA U 00JIaCcTH, K HUM NpuMbIKatomue? HazoBuTe 35eKTpoapl JUHUCTOPA.

4. Hapucyiite u npokommentupyiite BAX aunucropa. O06bsacHute, kakue Gpu3ndecKkue
IIPOLIECCHI TPOUCXOJAT B CTPYKTYPE IMHUCTOpA HAa KaKoM yuacTke BAX.

5. Hapucyiite cTpyKTYpHYIO CXeMY U YCIOBHOE 0003HaUYEHHUS TUPUCTOpa (TPUHUCTOPA),
HA30BUTE €r0 JEKTPOIBL.

6. B yem npeumyiectBa TupucTopa (TPHHUCTOPA) Hepes TMHUCTOPOM?

7. Kakumu crioco6amu MOKHO TEPEBECTU TUPUCTOP U3 3aKPBITOTO B OTKPBITOE COCTOSHUE U
00paTtHO?

8. Hapucyiite u npokommentupyiite BAX tupucropa (tpunucropa). OObsICHUTE Mpolecce
BKJIFOYEHUS] TAPUCTOPA HA OCHOBE TPAH3UCTOPHOU CXEMBbI 3aMELICHUSI.

9. IIpuBenuTe cXeMbl BKIOYEHHS] TUPUCTOPOB C YIPABICHUEM I10 KaTOAY U C YIPaBICHUEM
110 aHOJy.

10. Hapucyiite Ha oaHoM rpaduke BAX Tupucropa M JIMHHMIO HAarpy3ku. YKaxuTe
NOJIOKEeHHe pabodel TOUKHM, a TaK >K€  TOYKH, COOTBETCTBYIOIIME 3aKPbITOMY COCTOSHUIO
TUPHUCTOPA B MPSMOM U OOpaTHOM HarpaBieHHd. KakoMy COCTOSSHUIO THMPUCTOpa COOTBETCTBYET
nepeceueHre ero BAX c nuHHMel Harpy3ku B 00JacTH OTPHLATENBHOrO UG EepeHIMaIbHOr0
COTIPOTHUBIICHUS?

12. HaszoBure mpeuMmyniecTBa M HEJOCTATKM TUPUCTOPOB TMepell  OUMOJISIPHBIMU
TpPaH3UCTOpaMH.

13. Ha3oBUTE OCHOBHBIE XapaKTEPUCTUKU TUPUCTOPOB.

JlaGopatopHast pabota NeS

1. Yro Takoe moneBor TpaHzuctop? [Ins dero oH npenHasHaueH? Kakue BUABI MONEBBIX
TPaH3UCTOPOB CYILIECTBYIOT?

2. llpuBenute CTPYKTYypy, YCIOBHOE€ OOO3HAUCHHE M HAMMEHOBAHHE AJIEKTPOJIOB IOJIEBOTO
TpaH3UCTOpa C YOPaBJISAIOWIKUM P-N-TIEPEXOAOM. YKAXUTE TMOISIPHOCTh MPHUKIAABIBAEMbIX
HaIpsHKEHUH, OOBSICHUTE IPUHITUTT €r0 JCHCTBHUS.

3. [IpuBenuTe U MPOKOMMEHTUPYWUTE CTATUUECKUE XAPAKTEPUCTUKHU TOJIEBBIX TPAH3UCTOPOB C
YIIPABILIIOMMUM P-N-TICPEXOI0M.

4. IlpuBeauTe cXeMbl BKJIFOUEHHS MOJIEBBIX TPAH3UCTOPOB, OXAPAKTEPUIYUTE KAXKIYIO U3 HUX.

5. HazoBuTe OCHOBHBIE TapaMeTPHI TIOJIEBBIX TPAH3UCTOPOB, PACKPOUTE UX CMBICT.

6. Uto u3 cebs mpelcTaBiseT MOJEBOH TPaH3UCTOP C HW30JIHPOBAHHBIM 3aTBOopoM? UTO
o3Hauarot abopesuatypst MJIIT u MOII?

7. llpuBenuTe CTPYKTYpY U ycinoBHOe ob6o3HaueHue MOII-TpaH3ucTopa ¢ HHAYIIUPOBAHHBIM
kaHasioM. OOBSICHUTE TPHHIMN €ro AcicTBusA. [IpuBenuTe W MPOKOMMEHTHPYHTE CTaTHYECKHE
XapaKTEPUCTUKU TAKOTO TPAH3UCTOPA.

Copneprkanue omnpoca 1o TeMe «IEeMEHThI HU(PPOBBIX YCTPOUCTBY

1. HazoBuTe criocoObl KOJMPOBAHUS JBOMYHBIX IIEPEMEHHBIX B IUPPOBBIX YCTPOMCTBAX.
2. ChopmynupyiTe NPUHITUT COBMECTUMOCTH BXOJHBIX M BBIXOHBIX CHTHAJIOB.
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3. HazoBute ocHoBHbIe ocobeHHOCTH TTJI 1 KMOII nHTETpanbHBIX MUKPOCXEM.

4. IlpuBenure cxeMy ypOBHEH JIOTMYECKHX CHTHAIOB Ha BbIXOAE W BXxoje mudpoBbix TTJI
MuKpocxeM. [[pokoMMeHTUpYHTE CXeMY, UCXO/I U3 MPUHIIMIIA COBMECTUMOCTH YPOBHEH.

5. TlpuBenuTe TyTH NPOTEKAHHSI BBIXOJHOTO TOKAa COUHUIIBI M TOKAa HYIS IU(POBBIX
MUKpocXeM. YTO MOHUMAIOT MOJA MpeAeNbHOM HAarpy304HOM CHOCOOHOCTBIO HHU(POBBIX
MHUKpOCXeM?

6. Onummure napameTpsl uudposoro umiynbca. Yto Takoe PpoHT, criaf, MOJI0YKa UMIYybca?
Kak ompenenstorcs AIUTENBHOCTh (POHTA, cnaja u ummyibca? [IpowmmocTpupyiite onvcaHue
PUCYHKOM.

7. Kak omnpenensiercs Bpems 3ajepkku Lu(poBoil Mukpocxemsl? Ilpowmmmoctpupyiite
OIKMCAaHUE PUCYHKOM.

8. IlpuBeTe MPUHIMITMAIBHYIO cXeMy 0a30Boro jorudeckoro siementa TTJI Mukpocxem.
Onumure npuHIUI ee padoTel. OnuImMTe, Kak BeaeT ceOs BBIXOJAHOW Kackaja BeHTWwIs | IL B
COCTOSIHMH BBICOKOTO M HU3KOT'O YPOBHSI.

9. llpuBemute mNPUHIUIHAIBLHYIO cXeMmMy ©0a3oBoro Jjorudeckoro osnemeHta KMOII
MUKpocxeM. ONUIIKTEe MPUHIAI €€ PabOoTHI.

10. Kaxk 3aBucur tok norpednenuss KMOII mukpocxems! oT yacToTbl? C 4eM 3TO CBA3aHO?

11. Kak 3aBHCHUT TOK MOKOSI OMTOJSIPHBIX T T L-3JIEMEHTOB OT MX OBICTPOACHCTBUS?

Copepxanue onpoca 1no teme «OnepauroHHbIA YCUITUTENb)

1. Yro takoe oOpatHas cBa3b? B uem cyth otpunarensHoit (OOC) u nonoxurensHoi (IIOC)
o0paTHO¥ CBsA3U?

2. Packpoiite cmblica cienyronux nouatuid: BHyrpeHHsas OC, Buemnsa OC, napasutHas OC.

3. [IpuBenuTe QyHKIMOHATBEHYIO CXEMY MOCIEI0BATEILHON U TTapaJIeIbHON 00paTHOM
cBsa3u. Kakoe BinusiHue okas3piBaroT 3Tu BuAbl OC Ha BXOJHOE CONPOTUBIICHUE YCUIIUTENS?

4. IlpuBeaute pyHKIMOHATBHYIO CXEMY OOpaTHOW CBS3H 10 HAIPSKEHUIO U 110 TOKY B
yeunutene. Kakoe BiaustHue 0ka3biBatoT 9TH BUAbI OC Ha BBIXOJIHOE CONPOTUBIICHNUE YCUIIUTENSA?

5. Kakoe Biausiaue okassiBaer OOC Ha mapamMeTpbl yCUIUTENS?

6. Uto Takoe oneparuonHslii ycunurens (OY)? KakoBo ero HazHaueHue?

7. llpuBenute CTpykTypHYIO cxeMy OV, 00bsicHUTE Ha3HauUeHHE OJIOKOB CTPYKTYPHOM CXEMBI.

8. IIpuBenuTe BapHaHThl yCIOBHOTO rpaduyeckoro uodpaxenus OY. Ykaxure BoiBojabl OY,
00BsicHUTE UX HazHaueHue. [lokaxkuTe HanpaBiIeHUs TOKOB U HanpshkeHui B OY.

9. Ilepeuncinre OCHOBHBIE XapakTepUCTUKU OY, paCKpONTE UX CMBICI.

10. Kakumu nmpaBuiiaMu HEOOXOMMO PYKOBOJICTBOBAThCS Npu aHanu3ze OY, 0XBauyeHHOTO
orpunarensaoit OC?

11. Hapucyiite cxeMy HenHBepTHupytoiiero BkitoueHus OY. BeiBenure hopmyiny 1is
pacuera ko3 PuunenTa ycuinenus. Yemy paBHO BXOJHOE U BBIXOJIHOE CONMPOTHUBIICHHE TAKOTO
yCUIUTENA?

12. Hapucyiite cxemy uHBepTHpYyouero BximoueHus OY. BoiBeaure Gpopmyiy uist pacuera
Koa¢¢umeHTa ycuiieHus. Yemy paBHO BXO/IHOE U BBIXOJJHOE CONPOTUBIIEHUE TAKOTO YCUIIUTENS?

Coneprxanue orpoca 1o TeMe «AHaJIOroBble KOMIapaTopbh)

1. Yro Takoe anamoroBblii kommapatop? OOBSICHUTE NPUHIMUN ACUCTBUS IPOCTEHIIETO
aHasoroBoro kommnapartopa Ha OVY. IlpuBenute BpeMEHHbIE TUArpaMMbl BXOJHOTO M BBIXOJIHOTO
HaIpsKEHUs1 TAKOTO KOMIIapaTopa.

2. [IpuBeauTe cxemy M MEPEIATOYHYIO XapaKTEePUCTUKY JIETEKTOpa HyJIeBOro ypoBHsa Ha OV.
OOBscHUTE TPUHIKI PA0OTHI CXEMbI U Ha3HAUCHHE JIEMEHTOB.

3. IlpuBenure yHOpOUIEHHYHO CTPYKTYPHYK) CXEMYy HHTETPAJIBHOTO  AHAJIOrOBOrO
komnaparopa. Ha kakue rpynmnsl 1ei1sT MHTErpajabHble KOMIIAapaTophl?

4. UYem pa3nuyarOTCs OIHOMOPOTOBBIM (0€3 THcTepe3nca) W JABYXIOPOTOBBIA  (C
rucrepesucom) Kommapatopel? IlpuBenurte W NPOKOMMEHTUPYHTE HX  IEpeJaTOYHbIE
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XapaKTEPUCTHUKHU.

5. Ha3oBuTe OCHOBHBIE CTATHYECKUE W JMHAMUYECKHUE XapaKTEPUCTUKU HHTErPAIBHBIX
AHAJIOTOBBIX KOMIIapaTOPOB.

6. IlpuBenuTe M NPOKOMMEHTUPYMTE MEPEXOAHBIE XapaKTEPUCTHKM Kommaparopa. Kak
3aBHCHT BpeMs 3aJCPKKU PACIIPOCTPAHEHUS OT YPOBHS BXOJHOI'O CUrHaia?

BapuaHThl NIpaKTHYEeCKUX 3aHATHHA U padoT

1. [Ipumenenue coBpeMeHHBIX mporpaMMHbIX cpeactB (Excel, Matchcad, Matlab, Multisim)
JUISl pacyeTa ¥ aHaJIN3a JJIEKTPOHHBIX CXEM.

2. Pacuer m HabmofeHUWE BIMSHHUA €MKOCTH KOHACHCATOpPa M HMHIYKTUBHOCTU KAaTYIIKU
criaaxuparoniero QuibTpa Ha KO3 UIMEHT MyJbcalliii UCTOYHHUKA MUTAHUS MOCTOSHHOTO TOKa
IIPY 3a/1aHHOM COIIPOTUBJIEHUU Harpy3KH.

3. Pacuer u HaOmroJeHNE BIMSHUS COMPOTHUBIICHUS HArpy3Kd Ha KOI(PPHUIMEHT mynbcanui
UCTOYHUKA MUTaHUS TOCTOSIHHOIO MIPU 3aJaHHBIX 3HAYEHUSX EMKOCTHM KOHJAEHcaTtopa U
WHAYKTUBHOCTH KaTYIIKU CIIIQXKUBAIOMIET0 QPUIbTpA.

4. Pacuer ycunuress NepeMEHHOI0 TOKa Ha OMIOJISIPHOM TPaH3UCTOPE, BKIIOYEHHBIM 10 CXEME
C 00ILIUM SMUTTEPOM. DKCIEPUMEHTATIBHOE ONpeIeNICHHEe OCHOBHBIX MaPaMETPOB YCHIIUTEIIS.

5. Pacuer TunoBbIx cxeM BKIt0YeHUsI OY 1pH NUTAHUHU OT OJHOIOJISIPHOTO UCTOYHHKA.

6. KauecTBeHHas olleHKa BIMSHUS BXOJHOTO HAIPSDKEHUS M TOKA HArpy3KHU Ha HarpeB
JMHENHOIr0 MHTErPaJIbHOTO cTabuiIn3aTopa HanpsbkeHus. [IpubavkeHHbI pacyeT pauaTopoB s
TPAH3UCTOPOB U MUKPOCXEM.

7. Beibop u pacuet crabunm3aTopa Toka s nutanus |CP-matankos.

8. Pacuer kitoua Ha 6unonsipaom u MOII-Tpan3ucrope.

9. Pacuer moBTOpUTENS HANIPSKEHUS HA OUTIONIAPHOM TpaH3uctope u OY.
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[Ipunoxenue 2

7. OueHOYHbIE CPeCTBA IJIsA MPOBeAeH s POMEKYTOUHOI aTTecTAlluN

a) [lnanupyembie pe3yJbTaThbl 00y4YeHHS U OLEHOYHbIE CPEACTBA ISl IPOBEACHUA MIPOMEKYTOUYHON aTTeCTAlUM:

CTpyKTypHBIii
DJIEMEHT
KOMIETEHIINH

[Tmanupyemble pe3yabTaThl
00ydeHus

OneHouHble CpeCTBa

OIIK-1 Cnoco0eH NpUMEHATh €CTECTBEHHOHAYUHBIE U OOILIEMHKEHEPHbIE 3HAHUsI, METOIbl MATEMAaTUYECKOI0 aHaJIM3a U MOJCIIMPOBAHMS B
WH)KEHEPHOU JIeSITeIbHOCTH, CBI3aHHOM C MPOSKTUPOBAHUEM M KOHCTPYHPOBAHUEM, TEXHOJIOTHSIMH ITPOU3BO/ICTBA MPHOOPOB U KOMILIEKCOB
LIUPOKOr0 HA3HAYCHUS

OIIK-1.1

— OCHOBHBIE ITOHATHUS, TEPMHUHBI U
OIIpeEIICHNUS IIEKTPOHUKH;

— IPUHUUIIBI IEUCTBUS, Pa3HOBUIHOCTH,
0COOEHHOCTH UCIIOJIb30BAHUS
IIOJIyIIPOBOJIHUKOBBIX 3JIEMEHTOB
JJIEKTPOHHBIX YCTPOMCTB;

— JOCTOMHCTBA, BO3MOKHOCTH U
XapaKTEPUCTUKU MUKPOIIEKTPOHHBIX
N30SIV,

— 001IMe MPUHLIUIIBI HOCTPOCHUS U
(GYHKIIMOHUPOBAHMSI, CXEMOTEXHUKY
TUIIOBBIX aHAJIOTOBBIX M HU(POBBIX
AJNIEKTPOHHBIX YCTPOUCTB,;

— CoJiepKaHUE METOMK HaIAIKH,
HaCTPOWKH, FOCTUPOBKH U ONIBITHON
IIPOBEPKU DIIEKTPOHHBIX Y3JI0B, YCTPOUCTB,
puOOpPOB U CUCTEM.

Tunosbie BONpPOCHI K 3a1IMTE TeM

1. Yro takoe nosynpoBoAHUKOBBINA Anoa? KakoBa ero cTpykTypa M ycloBHOE
o6o03naueHue? Kak Ha3bpIBaIOTCS 2JIEKTPOIbI OIYIIPOBOJIHUKOBOIO 110a?

2. Ilo xakuM Npu3HaKaM KJIACCU(PUIUPYIOTCS MOJIYTIPOBOAHUKOBBIE JHOAbBI?

3. Hapucyiite BAX BBIPSIMUTENBHOTO IM0/1a, TPOKOMMEHTHPYHTE €€ X0/, OTMETHTE
XapaKTepHbIE TOUKH.

4. Ilepeuncnure OCHOBHbIE CTATUYECKHE U JUHAMUYECKUE XapaKTEPUCTUKU
BBINPSAMUTEIBHBIX JUOA0B. Packpoiite Ux cMbICII.

5. [lepeuncnure npeaenbHbIE XapaKTEPUCTUKU BBIIPSIMUTEIBHBIX 110/10B. Packpoiite
UX CMBICIL.

6. B uem npenmymectBo auoaoB LIoTTku mepen KpeMHUEBBIMU ?

7. Y10 Takoe cTrabunuTpoH? OOBACHUTE NPUHIIMII €r0 paboThl, HA30BUTE OCHOBHbBIE
apameTpahl.

8. Ha3oBuTEe OCHOBHBIE TapaMeTPhl MOJEBBIX TPAH3UCTOPOB, PACKPONUTE UX CMBICI.

9. Uto u3 ceds mpeacTaBIseT MOJIEBOM TPAH3UCTOP C U30JIMPOBAHHBIM 3aTBOpOM? UTO
o3HayaroT abopesuarypst MJIIT u MOII?

10. IpuBeaute cTpyKTYpy U yciaoBHoe obo3HaueHne MOII-Tpan3ucropa ¢
MHAYIMPOBAHHBIM KaHaoM. OObscHUTE NpUHIMI ero aeicTsus. [Ipusenure u
MIPOKOMMEHTHUPYHTE CTaTUYECKUE XapaKTEPUCTUKN TaKOTO TPAH3UCTOPA.

11. IlpuBeaute cTpyKTypy U yciaoBHoe o0o3HaueHrne MOII-Tpan3ucropa co
BCTPOEHHBIM KaHasioM. OOBSICHUTE MPUHIIMII €r0 ACHCTBHUSL.

12. IlpuBeauTe U MPOKOMMEHTUPYHTE CTATUUECKHE XapaKTEPUCTUKH (YIIPABIISIOIIYIO
1 BbIX01HY10) MOII-TpaH3ucTopa co BCTpPOEHHBIM KaHaJIOM.
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CtpyKTypHBII
JJIEMEHT
KOMIETEHINU

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

O1neHOYHBIC CPEACTBA

13. [aiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY TMOJEBBIX U OUTIOJIIPHBIX TPAH3UCTOPOB.

14. Onepanvonnsiii ycunutedb (OY): yeTpoiCTBO, IPUHITUIT JECHCTBUSI, OCHOBHBIC
napameTphl.

15. UuBepTupytomiee n HenHBepTUpyroiee BkiatoueHue OY. Cxemsl,
XapaKTePUCTHKH, OCHOBHBIE PACUETHBIC COOTHOIICHUSI.

16. Iuddepennmanbabiii (pa3HOCTHBIN) yeumuTelb Ha OY. CxeMa, XapaKTepUCTHKH,
OCHOBHBIC PaCU€THBIC COOTHOIIICHHUSI.

17. B ueM JOCTOMHCTBA UHTErPATbHBIX MUKPOCXEM Iepe]] aHATIOTUYHBIMU
(YHKITMOHATTLHBIMH YCTPOMCTBAMH, TOCTPOCHHBIMH Ha JUCKPETHBIX JIEMEHTaX?

18. Ykaxxute Ha3HAYeHHE CTAOMIN3aTOpa HANIPSKEHUS U CTa0uin3aTopa ToKa, uxX
OCHOBHBIC OTJINYUSI.

19. IlepeuncnuTte OCHOBHBIC TApaMETPhI CTAOMIN3ATOPA HATIPSKCHHUSL.

20. IlpuBenuTe cxeMy MapaMeTpUIECKOro CTA0MIIN3aTOPa HAIIPSHKCHUS CO
CTaOUIUTPOHOM B KaU€CTBE HCTOYHHMKA OMOPHOTO HAIIPSKSHHUS.

TunoBoe 3agaHue

[TpuBenuTe MPUHIMITHATBHBIC CXEMBI TTAPAMETPUUYECKOT0 CTA0MIM3aToOpa Ha
JTUCKPETHBIX IEMEHTaX U Ha MHTETpalibHOM MukpocxeMe™®. [IpoBenuTe cpaBHUTEIbHBIN
aHaJIM3 cXeM. YKaKHUTe MOPSA0K HACTPOHKH TpeOyeMOoro BIXOAHOTO HANIPSHKEHUS s
000MX CITy4aes.
*TlapaMeTpsl 3a1al0TCs TPEToAaBaTeIeM.

OIIK-1.2

— BBIICTSATH 3HAYUMBIE (PAKTOPEI,
BJIMSIONIME HAa KAYECTBO U HAJIe)KHOCTh
(GYHKIIMOHUPOBAHUS SJIEKTPOHHBIX Y3JIOB,
YCTPOMCTB, IPUOOPOB U CHCTEM;

— IPUMEHATDH 3HaHUA B 00JacTH
AIIEKTPOHUKH JUTS HATAJ KU, HACTPOMKH,
IOCTHPOBKH H OTIBITHOM MTPOBEPKH
AIIEKTPOHHBIX U3MEPUTEIBHBIX TPUOOPOB U
CHCTEM.

Tunosoe 3axanue

Ha pucyHke nokazana npuHIMIIKMAIBHAS CXeMa Npeodpa3zoBaTest MpUpaIieHus
COIIPOTHBIICHUS B HANIPSHKEHHUE METHOTO TepMope3nucTopa rpaayupoku 100M mpu
U3MEHEHMH ero TemnepaTypsl B quanaszoHe -50...+50°C B TOK ¢ 4eThIpeXIPOBOIHOM
JINHUEH CBSI3U.

Onenure BiusiHUE KOdpHUIMEHTa nepegaun Toka 3 TpansucropoB VT1 u VT2 na
TOYHOCTH NMPEOOPA30BAHUS CONTPOTHBIICHUS B HAIIPSDKCHHE.

[TpuBeauTe NOPSIOK HACTPOMKHU M KaTMOPOBKH CXEMBI ISl IOJTYUYEHUsI B HATPy3Ke
0,5...2 kOM cTaOMIBHBIX TOKOB B HANA30HE -5...+5 MA, COOTBETCTBYIOIIHUX
U3MEpPsIeMOi TemMreparype.
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

O1neHOYHBIC CPEACTBA

S

Rz

-15B

OIIK-1.3

— HaBBIKAMM IIOCTPOCHMS
IPUHLHAIIAAIBHBIX CXEM JIEKTPOHHBIX
YCTPOMCTB M UX MOHTaXa, aHAJIN3a
CYLIECTBYIOIIUX 3JIEKTPOHHBIX CXEM;
— IIPAaKTUYECKMMH HaBbIKAMHU HAJIAJKH,
HACTPOUKH, FOCTUPOBKH U OIIBITHOU
IIPOBEPKU IEKTPOHHBIX YCTPONCTB.

IIpuMepsI TUIIOBBIX 3a]aHU

1. CoznaiiTe MPUHIMIHATBEHYIO CXEMY YCHIIUTENS IIEPEMEHHOTO TOKa 3BYKOBOM
gacTtoTsl (0,02...20 kI'11) Ha 6a3e momuoro OY. VYcunutenb 10KEH 00ecrieunBaTh TOK
Harpys3ku He MeHee | A mpu paGoTe Ha Harpy3Ky ¢ akTUBHBIM conpoTuBieHueM 10 Om.
[Iutanue — oT OAHOMOJSPHOIO UCTOYHUKA. BriOepuTte Tun u cxemy BritoueHus OVY.
PaccuunTaiiTe HOMUHAJIBI AJIEKTPOHHBIX AIEMEHTOB, 00ECIIEUNBAIOLINE TPEOYEMYIO
TOJIOCY MPOIYCKaHUS U peryaupyeMbii koaddurment ycunenus 2...10. Paccumraiite
MUHUMAaJIbHO HEOOXOIUMOE 3HaUeHHE HaNpsHKeHNs UCTOYHMKA UTaHus. Paccuuraiite
BBIIPSIMUTENb, EMKOCTHOW (PUIIBTp U CTAOMIN3aTOP HANpsKEHUS 00eCeunBaroIe
TpeOyeMyro MOLTHOCTh U KO3 puuneHT myabcauuit He 6oiee 0,2%.

2. Ha crennme cMOHTHpOBaHa cXxeMa JJIEKTPOHHOrO y3la* c ommOKaMu MOHTaXa.
Haiinure ommbku, HacTpoiiTe cxemy, obecneubte e€ paboTOCIIOCOOHOCTD.

3. Ha crenae cMOHTHpOBaHa cxema 3JIEKTPOHHOTO y3/1a* ¢ 3aBeloMO HEHUCIIPaBHBIM
asieMeHTOM. Mcnosb3ys JOCTYIHYI0 M3MEPHUTEIbHYIO amnnaparypy, UACHTUGUIHUPYHTE
HEHCIIPABHOCTh. 3aMEHUTE HEUCIPABHBIA DIIEMEHT Ha AaHAJIOr, HACTPOUTE CXEMY,
obecnieubTe € paboTOCIIOCOOHOCTD.

*Cxema y3Jia 3afiaeTcs npernojaBaTesieM

OIIK-3 Cnioco0eH NMpoBOANUTE SKCIIEPUMEHTANIbHBIE CCIeI0OBAaHNUS U U3MEpEeHHsI, 00padaThIBaTh U MPEACTABIATh MOJYyYSHHBIE JaHHBIE C YIETOM
celu(pUKI METOJOB M CPEJICTB TEXHUUYECKUX U3MEPEHUN B TPUOOPOCTPOCHUU
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CtpyKTypHBII
JJIEMEHT

[Inanupyemslie pe3ysIbTaThl

O1neHOYHBIC CPEACTBA

0o0y4eHus

KOMITETCHIIUH
OIIK-3.1 — METOJIUKU MTPOBEICHUS Tunosoe 3ajaHue

3KCHEPUMEHTAIbHBIX HUCCIIEJOBAHUM, IIpoBecTH 3KCIIEpUMEHTAIbHOE UCCIIEIOBAHNE MArHUTHOTO TOPOUAAIIBHOTO

— CIIOCOOBI 00PaOOTKHU M MPEICTABICHHS CepACYHHKA OCIHIUIOTPapUUECKUM METOIOM

pE3yabTaTOB U3MEPECHUM R2 680 R4 22k R8 820k

DA2 C1 0,1mk
DAL K140Y/J1701A ’
C1 22mk TDA7293 J 4
1T 2 R6
XP2 C20,47mK 3 ! XS2
.
L1 L2 Lk 4 >
XS3
R11,2k
R5 R7
0,2 1,1k
[IpencraBuTh pe3yabTaThl UCCIEAOBAHUS B BUJIE IIPEACIbHOM NETIU TUCTEPE3HUCA U
OCHOBHOM KpHBOM HaMarHuuuMBaHusi. OnpeneauTs KOSPLUUTUBHYIO CUIIYy MAarHUTHOTO
MaTepuasa cepAeyHUKA.

OIIK-3.2 — BBIOMpATh paiMON3MEPUTENBHYIO Tunosoe 3axanune

arnmaparypy B COOTBETCTBUHU C pELIaeMOU
3amadei

— 00pabaThIBaTh SKCIIEPUMEHTAIILHBIE
JAHHBIC

I[J'IH HpeHCTaBHCHHOﬁ Ha pUCYHKE CXCMBI IIPCIIU3NOHHOI'O HHTErpaToOpa MpOU3BEANUTC

000CHOBaHHBII BBIOOP U3MEPUTEIBHON annapatypsl 1uist 0anancupoBku OV, HacTpolKH
U OTJIAJIKU CXEMBI 17151 paboThI B TUaMa30He YacToT UHTerpupyemoro curiana ot 100 I'n

1m0 20 x['m.

21




CtpyKTypHBIi
JJIEMEHT

[Inanupyemslie pe3ysIbTaThl

Ol1ieHOYHbIE CPEACTBA

0o0y4eHus
KOMIIETEHIIHNA
R8 100k
R4 820
DA1-DA3 K — —— sa1
K140y[1701A —L___F— R9 20k
—{
R10 10k
OIIK-3.1 — HaBBIKaMH pabOTHI C Tunosoe 3aganue

PaguoN3MEpUTEIBLHON anmnapaTypon
— npueMaMu 00paboTKHU pe3ybTaToB
UCCIICJOBAHUN

C nomomsio octmiuiorpada GOS-620 momydeHa ocIuiorpaMMa 0THOTOHATBHOTO
aAMIUTUTYIHO-MOYJTUPOBAHHOTO CHTHAJIa

[0 insTek  oscuoscor Gosexo o |

BEPTUKAJIBHOTO M TOPH30HTAIILHOTO OTKIIOHEHHSI OTIPE/ICIINTD:
1) wacToTy HecyIero KojaeOaHus;
2) aMIUTATYAy HECYIIEeTo KoeOaHus;
3) 4acTOTy MOIYJIUPYIOIIEro KojJeOaHus;
4) aMIUTUTYy MOAYJIHPYIOIIETO KOJICOaHHS,;
5) k03¢ UIMEHT TITyOMHBI MOTYJISIIH.
VOLTS/DIV — 50 mV
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CtpyKTypHBIi
JJIEMEHT
KOMIIETEHIIUHI

[Inanupyemslie pe3ysIbTaThl
o0Oy4deHus

Ol1ieHOYHbIE CPEACTBA

TIME/DIV — 10 ps
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0) Ilopsinok npoBeaeHUA MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJN U KPUTEPHH
OLICHUBAHMUSL:

[IpomexxyTounast arrectauus IO JUCUUIUIMHE BKJIIOYAET TEOPETUUYECKUE BOIPOCHI,
MO3BOJIAIOIIME OLEHUTh YPOBEHb YCBOCHHUS OOYYArONIMMMCS 3HAHUW, W MPAKTUYECKUE 3aJaHus,
BBISBJISIFOIINE CTEIICHh C(OOPMUPOBAHHOCTH YMEHHU W BIJIQJICHUM, IPOBOAUTCSA B (hopme 3adera ¢
OLICHKOMH.

3aueT moaydyaeT OOYyYalOUIUIiCs, CBOEBPEMEHHO W B IOJIHOM OOBEME BBIMOJHUBIIUN BCE
TpeOoBaHus paboueil MporpaMMbl JUCIUILIAHBL.

Kpurepun BbicTaB/IEHUS 32a4€Ta ¢ OLEHKOM:

— Ha OICHKY «OTJHYHO» — OOYyYaloIIUiCsS [OJDKEH TI0Ka3aTh BBICOKHH YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOe 3HaHuE y4eOHOTo
Martcpualia, CBO6OI[HO BBIIIOJHATL MNPAKTHYCCKUC 3aJjlaHus, CBOGOI[HO OoneprupoBaTb 3HAHUSAMH,
YMEHUSIMH, TMPUMEHSITh MX B CUTYallMsIX MOBBIIICHHOW CIOXHOCTH; OOydYaromUHCs IOJHKEeH
00JaaTh 3HAHUSIMH HE TOJIBKO Ha YPOBHE BOCIPOM3BEICHUS W OOBSICHEHHS] MH(POPMALMH, HO U
MHTEJJICKTYadTbHBIMU HaBBIKAMH PEIICHUs MPOoOJieM U 3a/lad, HaXO0XK/ICHUS YHUKAIbHBIX OTBETOB K
Hp06JI€MaM, OLCHKHU U BBIHCCCHUA KPUTUICCKUX Cy)KI[CHI/If/'I;

— Ha OIEHKY «XOpolIo» — OoOydamomuiics JODKeH I[0Ka3aTh CpeJHUil YypOBEHb
Cq)OpMHPOBaHHOCTH KOMHCTCHHHﬁZ OCHOBHBIC 3HAHWA, YMCHHUA OCBOCHBI, HO JOIIYCKArOTCA
HE3HAYUTENbHbIE OIIUOKU, HETOYHOCTH, 3aTPYAHCHUS MPU AaHATUTUYECKHX OINEpalusX, epeHoce
3HAaHUU U yMCHI/If/'I Ha HOBBIC, HCCTAHAAPTHBLIC CUTYallUuH,

— Ha OLEHKY «Y/AOBJIETBOPUTEJbHO» — CTYACHT JOJDKEH I0Ka3aTh IMOPOTOBBIM YPOBEHb
C(l)OpMHpOBaHHOCTI/I KOMHGTGHHHﬁ, TO €CTh OH JOJIKCH MMCETH 3HAHUA HAa YPOBHEC BOCIIPOU3BCACHUSA
U 00bscHeHUs WH(POpPMAIMK, WHTEIICKTyalbHble HABBIKM pEIICHUs MPOCTHIX 3aJay; B XOHAE
KOHTPOJIbHBIX MCpOHpI/IﬂTI/Iﬁ A0IMYCKAarOTCA OIIII/I6KI/I, MPOSABIACTCA OTCYTCTBHUE OTACIIBHBIX 3HaHI/II\/'I,
YMEHHM, HAaBBIKOB, OOYYaIOIIUIICSI MCTIBITHIBAET 3HAYUTENbHBIE 3aTPyJHEHUS TPU OMEPUPOBAHUN
SHAaHUAMU U YMCHUAMU IIPU UX TICPCHOCC HA HOBBIC CUTYAIIUH.

— «He 32a4TeHO0» — O0yJaIOLTUICS IeMOHCTPUPYET 3HaHUs He Oonee 20% TeopeTuuecKoro
Matcpuralia, J0IMyCKacT Cyl€CTBCHHBIC OIHI/I6KI/I, HE MOXCT MMOKAa3aTh MHTCIIJICKTYAJIbHBIC HABBIKH
pElIeHs TPOCTHIX 3a/1a4.
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[Tpunoxenue 3
MeToan4yeckne peKOMeHIAIUM J1JI pad0Thl CTYJI€HTOB

B npouecce oOyueHMs! CTYINEHTHl JOJKHBI Hay4MThCS BOCHPHUHUMATh CBEJEHHMS Ha CIyX,
¢ukcupoBath MH(MOPMAIMIO B BUJAE 3alUCel B TeTpalusix, paboTaTh ¢ MUCHbMEHHBIMH TEKCTaMH,
CaMOCTOSITEJIbHO U3BJI€Kash W3 HUX IOJIE€3HbIE CBEAECHUS M O(GOpMIssl HUX B BHUJAE TE3HCOB,
KOHCIIEKTOB, CUCTEMAaTH3UPOBAaTh MHPOPMALMIO B BUJE 3AIOJHEHHS TAOJHIl, COCTABICHHS CXEM.
BaxHO Hay4nThCsl BBLAEHATH IJIAaBHBIE MBICIM B JIEKIMM IpenojaBaTens JMOO B MHCbMEHHOM
TEKCTE; AHAIM3UPOBATH SIBJICHUS; OIPENEIATH CBOI IIO3ULHUIO K IIOJYYEHHBIM Ha 3aHATHUAX
CBEJICHUSIM, 4ETKO (OpPMYIHpOBaTh €€; apryMEHTHpPOBATh CBOIO TOYKY 3pEHMs: BBICKA3bIBATh
OLICHOYHBIC CYXKICHHUS; OCYIIECTBIATH camoaHain3. HeoO0XoamMo y4HMTbCsS BIAJAETh YCTHOM M
IIMCbMEHHOW PEYbl0; BECTH [JUAJIOr; Y4acTBOBaTh B JUCKYCCHH; PACKpbIBaThb COJEPIKaHUE
M3y4aeMoil mpoOaeMbl B MOHOJIOTMYECKON PEUYH; BBICTYNATh C COOOIEHUSAMU U I0KJIadaMH.

Koncnexkr gexknuu. CMbICI NPUCYTCTBUS CTYAEHTA Ha JIEKIIMU 3aKJIIOYAeT BO BKIIIOUEHUU
€ro B aKTUBHBIA MPOLECC CIYyIIaHWs, MOHUMAHUS U OCMBICICHHS MaTrepuaia, MOATrOTOBICHHOTO
npenojaBaresnieM. JTOMY CHOCOOCTBYET KOHCIIEKTHBHAs 3alliCh IOJyYEHHOM HMH@OpManuu, c
MOMOIIBI0 KOTOPOIl B JAJIbHEUIIIEM MOXKHO BOCCTAaHOBUTH OCHOBHOE COJIEp>KaHUE MPOCITYIIAHHON
JEKLUU.

Jl71st ycrienHoro BBIMIOJIHEHUS ATOU PabOThl COBETYEM:

— MOJATrOTOBUTH OT/AEIbHBIE TETPAAM Ul KaKJOr0 MpEeAMETa. 3aluch B HUX JIy4lle BECTH Ha
OJIHOI CTOpOHE JHCTa, YTOOBI MO3[HEE HAa YHUCTOM CTPAHMIIC 3aMUCaTh JTOTOJHEHMsSI, YTOUHEHUS,
3aMeyaHusi, a Takke coOCTBEHHbIE MbICIH. C MOMOUIBI0 PA3HOIBETHBIX PY4eK WM (IOMacTepoB
MO>KHO Oy/IeT BBIICIUTH 3aT0JIOBKH, Pa3/elibl, TEPMHUHBI U T.I.

— HE 3aluchiBaTh MOAPSAJ BCE, 4TO roBopuT Jiektop. CrapaiiTech BHadaje BBICIYHIaTh U
MOHSITh MaTepHall, a 3aTeM YK€ 3aMKCHPOBATh €ro, He YIMyCKas OCHOBHBIX MOJOXXEHHUI 1 BHIBOJIOB.
Coxpansiite J0oruKy wu3noxkeHus. OOpaTtuTe BHUMaHHWE HAa HEOOXOJWMOCTh TOYHOM 3amucu
ONIPEIEIICHUN U IIOHATHH.

— OCTaBUTb MECTO Ha CTPAaHMIIE CBOOOJHBIM, €CIIM HE YCIIEIN OCMBICIUTH U 3alHCaTh 4acTh
uHpopmanmu. [lo OKOHYAHWIO 3aHATHS C TIOMOIIBIO OJHOKYPCHHUKOB, TpPEINoAaBaTeis WU
yueOHHUKa Bbl CMO’KETE€ BOCCTAHOBUTH YITYILIEHHOE.

— yAenaTh BHUMaHUE rpaMoTHOMY odopmieHHio 3anuceil. Hayuurtech rpaduuecku sicHO U
y00HO pacnoiaraTh TEKCT: BHIWIEHATh a03allbl, IOJ4YE€PKUBATh IJIaBHbIE MBICIH, KJIIOYEBbIE CI0BA,
MOMEIIaTh BBIBOJIBI B PAMKH U T.JI. HeManoBaxHOe 3HaU€HHE UMEET U YeTKasl CTPYKTypa JICKIUH, B
KOTOPYIO BXOJUT IUIaH, JOTMUYECKH BBICTPOEHHAS! KOHCTPYKIMS OCBEIICHUS KaKJI0TO IyHKTA IJIaHa
C apryMeHTaMH M J0Ka3aTelIbCTBAMHU, PA3bICHEHUSIMU U MPUMEPAMU, & TAK)KE CIIHCOK JINTEPATYPhI
0 TeMeE.

— HAYYHUTHCS MHUCATh Pa30oopuuBO U ObIcTpo. UTOOBI B HanbHEMIIeM HE TpaTUTh BpeMsl Ha
paciinpoBKy COOCTBEHHBIX 3alMCE, CIEAUTE 3a aKKYPaTHOCTBIO MOYEepKa, HE SIKOHOMbTE OyMmary
3a cYeT yIUIOTHeHHS TekcTa. KoHcnekTupys, moap3yiTech OOMENPUHITHIMU COKPAIIICHUSIMU CJIOB U
YCIIOBHBIMU 3HaKaMH, €CJIH €CTh HE0OXOJUMOCTh, TO IPUIyMaliTe COOCTBEHHBIE COKPAILIEHUSI.

— yMeTb OBICTPO U YETKO MEPEHOCUTH B TETPaIh TpadUdecKue pUCYHKU U TaOIuIbL. J{Jist aTrx
eIl MPUTrOTOBBHTE MPO3PAYHYIO JIMHEWKY, KapaHaanl u pe3nHKy. CTapaTech Kak MOKHO TOYHEE
CKONUPOBaTh M300pakeHHe C JOCKUA. Eciu HarjsaHelii MaTepuan TPYTHO BOCIHPOU3BOIUM B
YCIIOBUSIX JIEKLIUHU, TO CAETIATe ero CI0BECHOE onucaHue ¢ 00001aI0NIMU BBIBOJAMH.

— IPOCMOTPETHh CBOU 3aMMCH MOCTIE OKOHYaHUs JieKIuH. [loquepkHUTe U OTMETHTE pa3HBIMU
nBeramMu (Quomacrepa BakKHble MOMEHTHI B 3amnucsx. lcrnpaBbTe HETOYHOCTH, BHECUTE
HeoOXoauMble onoiaHeHus. He TpaThTe Bpemsi Ha mepenuchiBaHHE KOHCIIEKTa, €CIIM OH OKa3aJcs
He coBceM ynadHbIM. COBEpIIEHCTBYHUTECH, 3aITUCHIBAS [TOCIIEYIOIINE JICKIUH.

IMoaroroBka Kk JaGopaTopHbiM 3aHATHSAM. OHU TpeqHA3HAYCHBI I YrIyOJICHHOTO
W3y4eHUs OTAENbHBIX TeM W KypcoB. [lo ¢dopme mpoBemeHus OOBIYHO MPEACTABISIOT COOOM
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pelIeHne 3a1a4 0 TeMe JICKIUI WM MHINBHYaJIbHBIX 3aady.

IloaroToBka K 3aHATHAM 3aKIIOYACTCA, IPEKIE BCErO, B OCBOEHUU TOIO TEOPETHYECKOIO
marepuaina. [l 3Toro HeoOX0AMMO B NIEPBYIO OUYEpe/ib IEPEUUTATh KOHCHEKT JIEKIUH U Pa3/ieibl
yueOHHKa, B KOTOPBIX MPHCYTCTBYET YCTaHOBOYHAs HMH(popmanms. V3yueHue peKoMeHIOBaHHOU
JUTEpaTypbl HEOOXOAMMO ClieJIaTh MAaKCHUMajbHO TBOPYECKHM — HE MPOCTO YKJIAZIbIBas B HaMsTh
HOBBIC CBEJICHUS, @ OCMBICIIMBAS U aHAIU3UPYsI MaTEPUAIL.
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