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1. Ilepeyenb MIaHUpPYeMbIX Pe3yabTATOB O00y4YeHHMS IO JUCUMILIMHE,
COOTHECCHHBIX ¢ HHAUKATOPAMH I0CTHKEHUS KOMIIETEHIU

KOM]’leTeHHI/lﬂ Couepmaﬂue KOMIICTCHIITUN I/IHI[I/[KaTOp Coz[epma}me HHAUKATOpAa
Cnocob6en NpUMeHATb MpuMeHseT ecTeCcTBEeHHOHayuHble W/uUnu
ecTeCcTBEHHOHayu4Hble u | ONK-1.2 obwenHKeHepHble 3HaHMA ANS  peleHUs
oblWenHKeHepHble 3HAHWA, MeTozbl 3ajay

ONK-1 MaTeMaTUYeckoro  aHanusa ¢ YuactByet B TeopeTnyeckux "
MOJENUpPoBaHUA, TeopeTUYecKoro 3KCNepuMeHTanbHbIX uccnesoBaHUAX
] aKcnepumeHTanbHoro | OMK-1.3 06beKkToB npoteccuoHanbHo
uccnepoBaHUs B AesTenbHOCTH, B  ob6pab6oTke  ux
npojeccrMoHanbHol AesTeNnbHOCTH pe3ynbTaToB
CnocobeH y4yacTtBoBaTb B A
HacTpoiike ” Hanaake HanusupyeT TeXHUYECKYI
onK-7 OnK-7.1 AOKYMEHTaumIio K nporpamMMHO-
NporpaMMHO-annapaTHbIX
annapaTHOMYy KoMnmnekcy
KOMNNeKcoB
2. MecTO TMCUMILTHHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl
JvMcumMnnuHbI (NpaKkTUKK) , WndopmaTuka, Ou3nka, INeKTpoTexHUKa
npeawecTteyuue U3YyYeHUlo
AUCLUNTIUHDI, pe3ynbTaThl
ocBOoeHUA KOTOPbIX Heob6xoAnMbl
ans 0CBOEHUs JAaHHON
AUCLUNTTUHDI .
AncumnnuHel  (NpakTUKK) ,  ANA BoluucnutenbHas TexHuka, 3awuTa  MHHOpMauuM,
KOTOpbLIX pe3ynbTaThl OCBOEHMS WHdopMaLMOHHO-U3MepuTenbHbie ] ynpasnsiuue
AaHHOVI ANCLMMITUHbI ﬁyﬂyT CUCTEMbI, MMKpOI‘IpOLl.ECCOprIe CUCTEMbI,
6 peaaunnomHas npakTuka, lpoekTUpoBaHue
HEODXO0AUMD, Kak BXOAHbIE annapaTHoro obecneyeHus aBTOMaTU3UPOBAHHbIX
3HaHuA, yMeHUA WU BNAA€HUA | cucrem, CeTn " TeneKkoMMyHUKaLui,
AN UX U3yuvyeHus. TexHonoruvyeckas (NpoeKTHO-TexHoNnoruyeckas)
npakTuka, 3KCI111yaTaLlM$| NPOrpamMMHO-annapaTHbIX
KOMMneKcos

3. O0beM AUCUHMILIMHBI B 3a4Y€THBIX €IMHHUIIAX C YKA3aHHEM KOJHUYeCcTBA
aKaJieMU4€eCKNX YaCOB, BbIIEJICHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aronierocs ¢
npenojaasareseM (M0 BUIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEJIbHYI0 padoTy

o0yyarierocst

06wmn obbem AucuunnuHbl B 3.e. /vyac: 4 / 144

dopMa NpoOMeXyTOUYHOW aTTecTauuu

: JK3aMeH

Buabl 3ansTHii, NX TPYI10€eMKOCTH (Yac.) O0BbeM KOHTAKTHOM
®opma padoTsI
oGydenus Texiuun JlaGopaTopubie | IlpakTuueckne | CamocTosiTeJbHAs oGy4arouerocs ¢
padoThI 3aHATHS padora npenojgasartejemM
(uac)
3aoyHas 8 12 0 124 25




4. Conpep:kaHue JUCHMILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pa3gejiam) C
yYKa3aHHeM OTBEJEHHOr0 HAa HMX KOJHYECTBA aKaJeMH4YeCKHX 4acOB M BHI0B
Y4eOHBbIX 3aHATHI

dopma obyueHua: 3aouHan
Cemecmp: 5

JlekunoHHble 3aHATUA (84.)
1. Tema 1. Beenenune. Tema 2. MHOronoJIlOCHUKHU. JileKTPpUUYeCKHe PUIbLTPHI. {C
AJIEMECHTAMHU JJICKTPOHHOTO 06yqemm U OUCTAHIMOHHBIX Oﬁpa30BaTeJIbeIX
TexHoJsorui} (0,54.)[2,3,4,11] BBeagerue.
Obwee npeacTtaBneHue o npeamMeTHou obnactu. OcCHOBHas 3ajaya AWUCLMMMUHLI
- HayuuTb MNPUMEHATb eCTeCTBEHHOHayuHble U obWeuHXeHepHble 3HaHUA, MeTOAbl
MaTeMaTU4yeckoro aHanusa " MOAEenupoBaHus, TeopeTUUYeCcKoro "
3KCNepUMEeHTanbHOro  UCCNefoBaHUA B NpodecCMOHanbHOW  AEATENbHOCTH.
[pakTUyeckoe mMpUMEHeHMe MOMyYeHHbIX 3HaHUW W HaBbIKOB -  peueHue
KOHKpeTHbIX MNpaKTUYeCcKUX 3ajay no pas3paboTke , HACTpoiiKe, Hanaake #u
3KCnayaTauMu nporpaMMHO-annapaTHbIX BbIUMCIIUTENbHbIX KOMMIEKCOB, a Takxke
B TeopeTUUYeCKUX " 3KCNepUMeHTanbHbIX UccneAoBaHUAX obbekTOB
npoeccUoHanbHON AeATeNnbHOCTM M B 06paboTKe MX pe3ynbTaToB.
CTpykTypa AuCUMNAMHbBL M €€ CBA3b C APYruMM aucuunnuHamu. TpeboBaHusa K
YpOBHI0 ycBOeHus MaTepuana. 06wee npeactaBneHue o6 snekTpoHuke. [oHATHe
curHana. KomnoHeHTHas 6a3a 2neKTpoHukuM. HoMmeHKnaTypa COBpeMeHHOW
KOMNOHeHTHON 6a3bl. [lacCMBHbIE KOMMOHEHTbl SMEKTPOHHbIX uenen. O0CHOBHble
napameTpbl KOHAEHCATOPOB U Pe3UCTOpPOB. PAAbl HOMMHANbBHbLIX 3HAYEHWUN.

MHOrOMOMICHUKKU. IneKTpuyeckue QUIbTPbI

OcHOBHble onpeAeneHus U Knaccupukaums yeTblpexnonuCHUKOB U
ABYXMNOMIOCHUKOB. MHOrononiwcHoie uenu. YeTLipexXmoNWCHUKU U (YHKLMOHAmNbHbIE
6nokn. YacToTHbie XapaKTepUCTUKU pPeaKTUBHbIX ABYXMOMNWCHUKOB. [loHATMe AYX
u OYX. Jlorapupmuueckun u  nonynorapupmuueckun  Macutab  ocen.
lepeaaTtouyHas @yHKUMA. AKTUBHbie U MNACCUBHble DnReKTpUYeckue (GunbTpbl.
lepeaatoyHas GyHKUMA M ee CBA3b C AuddepeHUMAnbHbBIM  YpaBHEHHUEM,
UMNYNbCHOM M YaCTOTHLIMM XapakTepucTukamu. lcnonb3oBaHue npeobpa3oBaHus
llannaca ans aHanu3a uenen. KoadpuuueHT nepepaum M nepeaaTovyHas
GyHKuns. OcHoBHble TuMbl (UABTPOB U UX XapaKTepPUCTUKA. AKTUBHbe MU
naccuBHole ¢unbTpbl. dunbTpbl beccens, batTtepBopTta u YeboiweBa. [laccusHbie
M aKTuBHble (unbTpel. O06wee npeAcTaBneHMe 0 MeTOAaX pacyeta U
onTUMM3auunm napametpoB GunbTpa. KpaTkoe coaepxaHune nabopaTopHoin paboTbl
Nel

2. Tema 3. OcHoBbl ¢(u3MKH mNOJYNPOBOAHUKOB {Oecexa} (0,54.)[3,6,10,12]
du3nyeckue 3aKOHb M ABNEHMA, nexawue B OCHOBe PpaboTbl DNEKTPOHHbIX
nonynpoBoAHUKOBbLIX NpubopoB. M0NynpoBOAHMKM: MOHATUE O 30HHOW TEOpUM,



30HHAA >HepreTuyeckasa AuMarpamMMa, OCHOBHbI@ TEpMWUHb W OMpeAeneHusi, BUAbI
NMPOBOAUMOCTH, OCHOBHble 3aKOHb!, onuchiBawue npoucxoasuue B
nonynpoBoAHUKAX du3nyeckune ABNEHMA. KuHeTuueckue ABNEHNA B
nonynpoBojHUKax. TepMmoanekTpuueckue W  ranbBaHOMArHUTHble  SIBNEHUS.
JNeKTPONPOBOAHOCTb B CHIbHbIX 3NEKTPUUYECKUX MONsX.

3. Tema 4. IlonynpoBoAHUKOBbIe NMPUOOPHI HA OCHOBE KHHETHYECKHX SIBJEHHH
{0ecena} (0,54.)[5,6] Tepmonapbl, >nemeHTbl [lenbTe, TeH30pe3nCTOpH MU
poTope3uctopbi. Juoabl aHHa. [laTuumku Xonnma. TepMope3uUCTOpbi: UX OCHOBHblE
CBOMNCTBA M XapaKTepucTuku. KpaTkoe copepxaHue nabopatopHon paboTbl Mo 2.
PekoMeHpauMu un  coBeTbl N0  aHanM3y TeXHWYECKOW  AOKyMeHTauuum K
nporpaMMHo-annapaTHOMy KOMMMeKCy, MOUCKY cnpaBoyHbiX AaHHbiX (datasheet)
MO KOHKPETHbIM KOMMNOHEHTaM 3feKTPOHHOV annapaTypbl.

4. Tema S. DJIeKTPOHHO-ABIPOYHBLIN Iepexoa M ero csBoiictBa {0ecexa}
(0,54.)[5,6,7] Buabl >3nekTpuueckux nepexosos. [lloTeHumanbHasa Auarpamma
3MeKTPOHHO-AbIPOYHOro nmnepexoAaa M ero BAX. Ousnueckue sBneHns B p-n
nepexoaax. bapbep WlloTTku. EMKOCTb M TonuuHa p-n nepexoja. Buap npoboes
p-n nepexojAa U ero 4YacToTHble cBoWcCTBa. Mojenu p-n nepexoaa.

5. Tema 6. Ilo1ynpoBOAHUKOBBIE ¢ OAHUM P-n — nepexoaom {oecexa} (0,54.)[6,7]
Cuctema o603HaueHui nONynpPoOBOAHUKOBLIX nNpubopoB. DJKBMBANEHTHAA cCxeMma
(cxema 3ameweHus), MapameTpsl U XapaKTePUCTUKU  MONYNpPOBOAHUKOBbLIX
npubopoB. BuinpsaMUTenbHbie, yHMBepcCanbHble U UMNynbCHble Auodpl. [moasl CBY:
(cMecuTenbHble,  YMHOXMUTENbHbie, HacTpoeyHble, reHepaTopHbie ([aHHA),
nepeknioyatenbHoie) AuoAbl lWoTTku. TyHHenbHbie AuOAbI. JlaBUHOMpONETHbIe
Anoabl.  Ootoamoap M cBeToAuOAbl. Bapuctopsl M Bapukambl.  YCnoBHblie
rpapuueckue  obo3HauyeHus, CUCTeMa  XapakKTepucTUK napameTposB
nepeuncrnenHslx npuéopos. KOHCTpPyKuUMSs U OCHOBHbIe TEXHONMOrMU M3roTOBMEHUA
p-n nepexoAos.

6. Tema 7. IloaynpoBOAHMKOBBI CTAOMJIMTPOH M €ro mpuMeHeHue {0ecena}
(0,54.)[6,7] CtabunutpoHbl. BAX. [Mapametpsl cTabunuTpoHa. [lapameTpuueckuii
ctabunuszatop. [llpuHuun paboTbl, OCHOBHbie XapakKTePUCTUKU U  MeTOozbl
pacueta. Kpatkoe coaepxaHue nabopatopHoii paboTbl Mo 3.

7. Tema 8. bunoasipubie Tpansucropsl (BT) {0ecena} (0,54.)[6,7] MpuHUMn paboTsi
BT. BT p-n-p u n-p-n Tuna. TexHonoruu wu3srotosneHuss bT. CnnasHbie u
anpdy3mnonHble bBT. WHBepcHoe BKnKuYeHUe. PexuMbl: OTCEUKM, WHBEPCHbIN,
pabounin, HacbieHnss. KOHCTPYKUMSI M OCHOBHbI@ TEXHONOrMW M3roTOBMIEHUSA.
XapakTtepuctuka cxem BKniyeHus ¢ 06, 03 u OK u wux BAX. dddekt Ipnu.
TemnepaTypHble 3aBUCUMOCTU U YacCTOTHble cBoicTBa bT. PaboTta B MMNynbCHOM
pexume. Moagenm U cxembl 3ameweHus, cuctema h-napameTtpoB. Jlpyrue
OCHOBHble napametpbl bT. Buani bT: oaHonepexoAHble, naBWHHbE, U
MHOFOSMUTTEpHble TpaH3ucTopbl. CucTeMa MapkupoBku, obo3HaueHun u YI0 bBT.
KpaTtkoe coaepxaHue nabopatopHon paboTol le 4.

8. Tema 9. IMoaynpoBoAHUKOBbIe NMPUOOPHI ¢ HECKOJLKHMM P-N IepexoaaMu
{oecena} (0,54.)[6,7] MNpuHuun pabotbl, YI0, OCHOBHbE XapaKTEPUCTUKU U
nmapamMeTpbl TUPUCTOPOB W WX Pa3HOBUAHOCTEN: JAUHUCTOPOB, TPUHUCTOPOB W
CUMUCTOPOB.
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9. Tema 10. ITosieBbie Tpan3ucTopsl {0ecena} (0,54.)[6,7] MoneBble TpaH3MCTOPbI C
p-N nepexoAoM M KaHanoM n U p - TuUNa: npuHuun paboTul, cemencTso BAX,
OCHOBHble mapaMeTpbl. [loneBble TPaH3UCTOPb C W30MMPOBAHHLIM 3aTBOPOM MU
BCTPOEHHLIM M MHAYyUMpOBaHHbIM KaHanom. KMOM-cTpykTypol ¥ TEeXHOMOrUM MX
U3roToBneHns. YcTpouctea Ha ocHoBe [IT: MCTOKOBbIA MOBTOPUTEND,
KOMMYTaToOp aHanoroBbiXx CUrHanos, YBX, WCTOYHMK TOoKa C TepmocTabunbHoW
TOUKON. PasHoBugHoctu MIT. CoBpeMeHHble  TeXHONOrMM Ha  OCHOBe
HanpsAXeHHOro KpemHusi, C Y0 u wuMMepCcUOHHLM crnoem. KpaTkoe cojepxaHue
nabopatopHoun paboTbl e 5.

10. Tema 11.D1eMeHTBbI cHJIOBOH JJeKTpoHMkH {0ecemna} (0,54.)[6,7] 06nacTu
AonycTumbix 3HavyeHun BAX. [Mpo6ou B BT M ux napannenbHoe BKUYeHHe.
MowHbie FET -TpaH3ucTtopbl. Cunosbie IGBT - TpaH3ucTOpbI.

11. Tema 12. VYcuaureaum 3IJIeKTPUYeCKHX CcuUrHagoB {0ecema} (14.)[7]
Onpeaenenve. Knaccudukaumsa, OCHOBHble XapaKTePUCTUKM U MapameTpbl
ycunutenen. [lapameTpsl ycunutenen craTuyeckue M AUHaAMMYeckue.  Pexumsl
ycunenns knacca A, B, C u D u ux cpaBHUTenbHas xapakTepuCTHKA.
YcunutenbHble Kackajpl MNepeMeHHoro M MOCTOSAHHOrO TOKa: YaCTOTHbe U
nepexoAHoie XapakTepucTUKM. Ycunutenu Ha OGunonspHbix TpaH3uCTOpax.
MpuHumn paboTol ycunutensa Ha bBT. [paduyecknii M aHanUTMYECKUN MeTOAbI
pacueta. CTaTMyecKun u AUHAMUYECKMA pexuMm paboTbl. O06paTHbie CBA3M B
YCUNUTENAX: Ha3HauyeHue, Knaccupukauma wu metodp pacuyeta. Cnocobwl
peanu3auuu 00C B  ycunutensax. TepmocTabunusauums. OcobeHHOCTH
CXEeMOTEeXHUKU ycunuTenerd Ha noneeBbiX TpaH3UCTopax. JubpepeHumanbHbIn
pexum paboTbl. YcunuTenbHble KackaAbl C  AMHAMUYECKOW HArpyskon
nywnynbHble Kackagbl. TpaH3ucTopbl JlapnMHrTOHa U COCTaBHble TPaH3UCTOPHI.
Ycunutenu MOWHOCTU M HanpaxeHus (npeAaBapuTenbHbie ycunutenu). Ycunutenu
MOCTOSAAHHOTO TOKa. JIByXTakTHble YCUIUTENM  MOWHOCTU:  (Pa30UHBEPCHbIN
Kackaj, KackKaAbl Ha KOMNNMMeHTapHbX napax. MHorokackajHole ycunuTenu.
Buabl MexkackapHon cBA3u. TpaHchopmaTopHbie ycunutenu. MocCToBble CXeMbl.
KpaTkoe coaepxaHue nabopatopHoir paboTbl M 6.

12. Tema 13. OnepanuoHnble ycuauteau {0ecexa} (14.)[6,7] Ycunutenu
NOCTOSAHHOro Toka. OnepauuoHHbie ycunutenun (0Y): OCHOBHble CBOWCTBaA,
Ha3HaueHUe, OCHOBHble xapakTepuctuku (AYX, amnnuTyaHas wn Ap.) U
napameTpbl  (BXOAHble,  BbIXOAHble, YACTOTHbHE, YCUNUTENbHble, WYMOBble,
CTabUnbHOCTU, npejenbHbie, AWHAMUUYECKWA AManasoH, SKCNfyaTauuOHHbIe) .
YcTonuMBoCTb  ycunutener U KOppekuusi UX  XapaKTepuCTUK.  Tunosble
cxeMoTexHuyeckue peuweHus Ha 0Y.

13. Tema 14. DeKTpOoBaKyyMHbIE U ra30pa3psaHble NPUOOPHI.

Tema 15. DuemMeHTbl onTodjeKTpoHukH. {0ecexa} (0,54.)[5,6,7,8] Tema 14.
JdneKTpoBaKyyMHble U rasopaspsigHbie npu6opbl. TUPATPOHbl M HEOHOBble naMmbl.
BAX rasoBoro pa3psaja. Ousnueckne  sABneHus, ucnonb3yemble B
3NeKTpoBaKyyMHbiX npubopos. BakyymHbie AWOAbI, TPUOAbl, TETPOAbl U MEHTOAbI.
OCHOBbl dNEeKTpPOHHOVW oONTUKM. KuHeckonbl. 3T C 3NeKTPOCTAaTUUECKUM U
MarHUTHLIM OTKSIOHEHWeM. JneKTpoHHble npubopbl CBY: MarHeTpOHbl, KAUCTPOHbI,
namnsl 6erywein n obpaTtHon BomnHbl. BonHoBOAb M MUX BuAbl. [puHUMN paboTbl



paauonokaTtopoB u CBY - neuven. YBY - Tepanus.

Tema 15. 3neMeHTb ONTONEKTPOHMUKM.

Knaccupukauus onTosneKTpoHHbIX npubopoB M (U3MueCKue SBNEeHUs, exauue B
oCcHoBe ux paboTbl. QoTompuMeMHUKM UHTerpanbHoro Ttuna. CBeTousnyuaTtenu.
OnTpoHbl. [onynpoBoaHukoBbie npeobpa3oBaTenu u3o6paxeHMs U KOOPAMHATHO-
yysCcTBUTENbHble  (oTonpuemHuku. KuHeckonei. M3C - (doTonpUeMHUKU U
poTOANOAHbIE MaTpuLUpbl. HaHoTpybKu. XKW INeKTPONMUHECLIeHTHble
uHAMKaTOpbl. KpaTkoe coaepxaHue nabopaTtopHoii paboTbl N 7.

14. Tema 16 MuxkpocxeMoTexHHMKa {C IJIeMEHTAMH IJIEKTPOHHOI0 O0y4YeHHMS] H
AUCTAHUMOHHBIX  o0pa3oBaTejibHbIX  TexHoJorui}  (0,54.)[S] Mukpocxemsl.
Knaccupukauua UC. UC manon, cpepHen M BLICOKOW CTeneHW uHTerpaumu. bBUC
u CBUC. OcHoBHble TexHomoruyeckue onepauumn. Pa3HOBUAHOCTU MHTErpanbHbIX
CXeM U TexHONorun MuxX U3roToBNeHUA. Ycunutenu B  UHTErpanbHOM
ucnonHeHuum. AHanorosbie u uupposbie UC. ba3osbie >nemeHThl uuMdposBbix UC K
UX CpaBHUTEeNbHble XapaKTepucTuku. Cuctema ycnoBHbiX o6o03HaveHuin UC.

JlaGopaTopHblie padoTsbl (124.)
1. Padora Ne 1. UccinenoBanue cBoiicTB naccuBHbIX RC- ¢puiabTpoB {TBOpUecKkoe
3aganue} (24.)[1,2] CHaTMe AUYX ¥ OYX naccuBHbIX @UALTPOB M UX pacyer.
KomnnekcHbiv KOShpuumneHT nepeaauu U nepeaaTtoyHas dyHKuUUA
yeTbipexnonwcHuka. [lpuMeHeHMe ecTeCTBEHHOHAYUHbIX W/unn obwenHXeHepHbIX
3HAHUW, MNOMYYEHHbIX B  AUCUMNNUHE  "IJNeKTPOTEeXHUKA" npu  pacuete
nepeAaToOYHO/ (YHKLUMM M MOCTPOEHWM Tomorpaduueckon Auarpammbl GunbTpa
HacTporika nporpaMMHo-annapaTHOro Kkomnnekca Aans cHaAtua AYX ¢unbTpa,
pacyeTta U noctpoeHus rpapukos AYX u OYX
2. PaGora Ne 2. HaxoxjaeHue mapamMeTpoB TepMHCTOpPa {TBOPYECKOe 3aJaHue}
(24.)[1,3,6] NMonynpoBoaHUKOBbLIe MPUGOPH HA OCHOBE KWUHETUYECKUX SIBNEHU/A B
nonynpoBoAHUKax. [loMcK M aHanu3  TexXHUYeCKOih  AOKyMeHTauuu no
nonyyeHHOMYy Ans BbinofiHeHUs nabopaTopHo/ paboThl TepMmope3ucTopa
3. Pabdora Ne 3. HccienoBanue padOThBl U OINpeAeeHHEe IapaMeTpoB M
XapaKTEPUCTUK CTaﬁl/IJII/ITpOHa u CTaﬁmmzaTopa HanpszkCHUA. {TBopquKoe
3aganue} (24.)[1,3,6] MonynpoBoaHMKOBbie npuGopbl Ha OCHOBE SABMEHUA B
3NeKTPUYeCKUX nepexopax.
4. Pabdora Ne 4. OnpenesieHne NapaMeTpoOB M CHATHE XAPAKTEPUCTHK
OMMOJISIPHOTO TPaH3uCTOpa {TBopuYeckoe 3agaHue} (24.)[1,6,7] CxeMmbl 3ameweHus.
Cuctembl napameTpoB. CemencTBa BONMbTAMNEPHbIX XapaKTEpPUCTUK W BblUUCNEHUE
napameTpoB
5. Pabdora Ne S. HcciaenoBanue padoThl U ONpeAe/ieHHMe IapaMeTpoB
YHUNOJIIPHOTO TpaH3ucTOopa {TBOpYeckoe 3aganue} (24.)[1,3] CHATMe cemelCTB
BAX Ha xapakTepuorpade. PacueT OCHOBHbIX napameTpoB no  BAX.
UccnepoBaHne CBOWCTB  nNpocTelweirn Cxembl SMEKTPUYECKM  ynpaBnseMmoro
aTTeHwaTopa
6. PaGora Ne 6. UccaenoBanue padoThl yCHJIMTE/ISI HA OMIIOJISAPHOM



TpansucrTope(14.)[1,6,7] NccneaoBaHue pexumoB paboThl YCUNMTENbHOro Kackaja
Ha 6unonsipHOM TpaH3UCTOpe, BKNKWYEHHOM no cxeme C 03. Pexumbl paboThl
ycunutenbHblx  Kackagos  (A,AB,B,C,D). YcuneHue no nocTosiHHOMY ¥
nepemeHHoMy TOKY. OueHKa BRMAHMA BenuuuHbl obpaTHOM CBA3WM Ha CBOWCTBA
ycunutena. TepMmocTabunusauua yCUnNUTenbHbX KackagoB. O06wme npuHUMMDI
HaCTPOVKU M HaNaAKW YCUNMUTENbHbIX KacKajoB.

7. PaGora Ne 7. Onpenesienne nmapamerpoB ontpona(l4.)[1,5,6,7] WccneposaHue
paboThl (POTOTPAH3UCTOPHOrO OMNTPOHA WU CHATME ero XapakKTepucTuk U
napameTpos

CamocrositesibHas padora (1244.)
1. 3akpemieHne TeOPeTHYECKOr0 MATEPHAJa M TMOATOTOBKA K BbINOJHEHHUIO
JabdopaTopHbIx Ppa6or(554.)[8,9,10] B pamkax 3TO YaCTU CaMOCTOATENbHOW
CTYAeHT yrnybnser u 3akpennsieT 3HaHUA MO MW3yuyaeMmbiM TeopeTUYeCKUM
pasjenaMm AUCUMUNAWUHBI, FOTOBUTCA K BbiNonHeHuw nabopaTopHbiX paboT M ux
3aumTte. CamocTosiTeNbHOE OCBOEHWE HEKOTOpOoM 4YacTU yyebHOro u CnpaBOYHO-
MeToAMYecKoro MaTepuana ocyuwecTBnsieTcd B TeueHMe BCero cemectpa npu
BbINOSTHEHUN nabopaTopHbiX PaboT U NOAroToBKE K 3SK3aMeHy
2. BbIinoJsiHeHHe KOHTPOJIbHOI PadoThI {C 3JIeMEHTAMHU JIEKTPOHHOI0 00yUeHHs U
AUCTAHIMOHHBIX 00pa3oBaTeJbHBLIX TexHoJioruii} (604.)[1] Bpems Ha BbinonHeHue
nabopaTtopHbix paboT CuUNbHO COKpaWeHO OTHOCUTENbHO MPOrpaMMbl OYHOTO
obpa3oBaHusi, MNO3TOMYy B paMKaX KOHTpOfbHOW paboTbl HYXHO MNOATFOTOBUTH
KOMMAEKCHbIN OTYeT No BCEM BLINONHEHHbIM nabopaTopHbiM paboTaM, B KOTOPbIN
BKIIOYUTb MOMUMO SKCNepuUMeHTamnbHbIX pe3ynbTaTOB BCe BXOAflME B HUX
3ajaHusa, Tpebyowuue BbHINONHEHUs pacyeToB WU paboTel B  cumynsTopax
3MEeKTPOHHbIX CXeM
3. IMoaroroBka Kk 3k3ameny(94.)[3,4,5,6,7] llpu noaroTtoBke ocoboe BHUMaHue -
Ha peweHue 3ajay, MNOCKONbKY OTAENbHbIX MNPAaKTUYECKUX 3aHATUNA yuebHbIM
MNaHoOM He MpejyCMOTPEeHO, HO BCe OHM MOoAOOHH TeM 3ajauyam, KoTopbie
pewanucb Npu CoCTaBfneHMU oT4yeToB No nabopaTtopHbiM paboTam

5. IlepeyeHb Y4eOHO-METOAUYECKOIO OO0eCHeYeHUs] CAMOCTOSITEJbHON PadoThI
o0y4aromuxcs 1Mo AUCHUIIHHE

Ina kaxaoro obyuvawweroca obecneyeH WHAUBMAYANbHLIA  HEOrPAHUUEHHbIN
AOCTYN K 3MeKTPOHHOW WHPOpMauUUOHHO-ob6pa3oBaTenbHon cpeae AnTlTY:

1. fkywuH, A.l'. JlabopaTopHbii NPaAKTUKYyM N0  SNEKTPOHMKE:
Metoanueckne ykasauua/ A.l'. fAkyuwuH, J1.U. CyukoBa.- AntlTY.- bapHayn,
2007.-20c (712.00 Kb ). - Mpsmas CChinka:
http://elib.altstu.ru/eum/download/avs/1labJakSut. pdf

2. fAkyHuH A.l. KomnoHeHTHas 6a3a 3nNeKTPOHHOMW TexHUKU: YuebHoe
nocobue Ana CTYAeHTOB 3NEKTPOTeXHUYeCKUx cneuuanbHocten /A. T.



AKyHUH . - (pdf-paiin 623 K6anta).-bapHayn: AntITY, 2010.-50 c. - URL:
http://elib.altstu.ru/eum/download/vsib/Jakunin-eb.pdf

3. AkyHuH A.l'. OcHoOBbl 3neKTpPOHUKU: YuebHoe nocobue AnNsA CTyAeHTOB
3NeKTPOTeXHMYECKMX  CchneuuanbHocTerd /InemeHTHas 6Gasza u  MaTepuansl
3NeKTPOHHOW annapaTypbl. [lacCMBHbie W SNEKTPOHHble KOMMOHEHTbH obwero

NpUMeHeHus . OcHoBbl HU3MKM nonynpoBoAHUKOB. MNonynpoBoaHUKOBas
cxemoTexHuka. fAkyHuH A.l.-(pdf-dpamn 1,17 M6awt)-bapunayn: AntlTY,
2007.-104 C.: un. - Mpsamas CChinka:

http://elib.altstu.ru/eum/download/avs/JakuninOsEl.pdf
4. fAkyHud, A.I'. Cnamabl K Kypcy nekuuin/ A.l. Akynud, J.U. -
AnTlTY.- bapHayn, 2015.- 7c¢ .-(pdf-tdamn 155.00 Kb, 3akpbiT Ana nevaTu)
lpsmas CChinka:
http //elib.altstu.ru/eum/download/ivtib/uploads/yakunin-a-g-ivtiib-
55f117b911b52. pdf

6. Ilepeyenb yueOHOI JUTEPaATYpPHI
6.1. OcHoBHasA nuTepaTypa

5. NleroctaeB, H. C. TBepaoTenbHas 3neKTpoHuka : yuyebHoe nocobue /
H. C. NleroctaeB, K. B. YetrBeproB. — ToMcK : TOMCKMA roCyAapCTBEHHbIN
YHUBEpCUTeT CUCTeM ynpaBfieHus U pPaAuodNeKTpoHuku, dnb KoHTewt, 2011. -
244 c. - ISBN 978-5-4332-0021-0. - TekCT : 3NeKTPOHHbIA // INEKTPOHHO-
6ubnuoteyHas cucrTema IPR BOOKS : [canT]. - URL:
http://www.iprbookshop.ru/13981.html (aata o6pawenus: 22.10.2020). -
Pexum poctyna: ans aBTOpM3UpP. nNonb3oBaTenei

6. BamwxoB, A. M. Ou3snuyeckue OCHOBbHI SMEKTPOHUKM : yuyebHoe nocobue
/ A. N. Banwxos, P. B. Murynes. - Craspononb : CeBepo-KaBKa3ckui
henepanbHbii yHuBepcuteT, 2014. - 135 c. - ISBN 2227-8397. - Tekcrt
3MEeKTPOHHbIN // IJneKTpoHHo-6ubnuoTeuHas cuctema IPR BOOKS : [canT]. -
URL: http://www.iprbookshop.ru/63253.html (pata obpaweHus:
22.10.2020) . — Pexum pocTtyna: AN aBTOpPU3Mp. nofnb3oBaTeneun

7. MakcuHa, E. J1. JnekTpoHuka : yuebHoe nocobue / E. Jl. MakcuHa.
- 2-e u3a. - CapatoB : HayuyHas kHura, 2019. - 159 c. - ISBN 978-5-

9758-1823-2. - TekCT : 3NeKTPOHHbIN // INeKTpoHHO-6MbnNMOTeuHass cucTema
IPR BOOKS : [canT]. - URL: http://www.iprbookshop.ru/81069.html (aata
obpauwenunsa: 22.10.2020). - Pexum poctyna: Ans aBTOpPU3Mp. Nofb3oBaTenel

6.2. JlononHuTenbHaa nutepaTtypa

8. Kypouka, C. T[l. BakyymMHas u nna3MeHHas 3neKTPOHMKA : KYypC
nekumn / C. M. Kypouka, I'. L. Ky3HeuoB, A. C. Kypouka. - MockBa
W3patenbckuii Jlom MUCC, 2009. - 162 c. - ISBN 2227-8397. - Tekcr
3NEKTPOHHbIN // INeKTpoHHO-6ubnuoTeuyHasa cuctema IPR BOOKS : [caut]. -
URL: http://www.iprbookshop.ru/98061.html (mata obpaueHus:
22.10.2020). - Pexum poctyna: Ans aBTOPU3Mp. NOfb3oBaTenel



9. CO6opHMK 3ajay no DSNeKTPOTeXHUKe W 3NeKTpoHuke : YyyebHoe
nocobue / 0. B. bnaavko, T. T. Po3ym, 0. A. Kysap3uH [u ap.] ; noa

peaakuuein 0. B. Bnaabiko. — MuHck : Bbowsvwas wkona, 2013. - 478 c. -
ISBN 978-985-06-2287-7. - TekCT : D3NeKTPOHHbA //  INEKTPOHHO-
6ubnuoteyHas cucTema IPR BOOKS : [canT]. - URL:

http://www.iprbookshop.ru/20262.html (aata o6pawenusa: 22.10.2020). -
Pexum pocTtyna: Ana aBTOpU3Mp. nonb3oBaTenewn

10. BanwxoB, [J. M. Ou3snyeckue OCHOBb DNEKTPOHUKU : Yy4yebHoe
nocobue : [16+] / A. M. Banwxos, P. B. [Murynes ; CeBepo-KaBka3ckuii
henepanbHbii yHUBepcuTeT. - CtaBpononb : CeBepo-KaBka3ckuini OeaepanbHbii

yHusepcutet (CKOY), 2014. - 135 c. : un. - Pexum pocTyna: no noAnucCke.
- URL: https://biblioclub.ru/index.php?page=book&id=457767 (pata
obpawenunsa: 12.03.2023). - bubnuorp. B KH. - TeKCT : 3NEKTPOHHbIN.

7. lIlepeyenb pecypcoB HH(POPMAUUOHHO-TEJIEKOMMYHUKAIMOHHON  CeTH
«HTEpHET», HEOOXOAMMBIX JIJI1 OCBOCHUS TUCHHUILIMHBI

11. Onucanme ocHoB SPICE - wMopenen.[3nekTpoHHbM pecypc] /
ObuumanbHbin  cant  ¢upmbl  National Instruments. - Pexum poctyna:
http://zone.ni.com/devzone/cda/tut/p/id/5413 (NI Developer Zone) ,
cBoboaHbin. - 3arn.c 3KpaHa. - f13.aHrn. SPICE Simulation Fundamentals.
[InekTpoHHbin pecypc] / http://www.ni.com/white-paper/5413/en

12. JMmynATOp 3NEKTPUYeCKUX cCxeM [IneKTpoHHbii pecypc] /- Pexum
aoctyna: http://www.falstad.com/circuit, cBoboaHbi. - 3arn.c 3KpaHa.
- fI3.aHrn.

8. ®oHA OIEHOYHBIX MATEPHAJOB /Jisi TMPOBEAeHHS] TeKYIIero KOHTPOJS
yCIeBaeMOCTH M MPOMEKYTOYHOM aTTecTalun

CoaepxaHume MNPOMEXYTOYHOM aTTeCTauMM pacKpbiBaeTCd B KOMMEKTe
KOHTPONUpPYOWUX MaTepuanoB, npeAHa3HAYEHHbIX AN MNPOBEPKU COOTBETCTBUSA
YPOBHA MNOAroTOBKM no aucuunnuHe TtpeboBaHuam OIF0C, KoTopble XPaHATCA Ha
Kadeape-pa3pabotunke Pl B neuatHom Buge u B IO0C.

9. Ilepeuenn HUHPOPMAIMOHHBIX  TEXHOJOIMH,  HMCHOJb3YyeMbIX  IPH
OCYlIeCTBJIEHMH 00pa30BaTeJIbHOI0 Ipouecca M0 JUCUHUILIMHE, BKJIIOYas
nepeyeHb NPOrPAMMHOIO olecnedyeHUs] M HMH(OPMAIUOHHBIX CIPABOYHBIX
CUCTEM

Jna ycnewHoro OCBOEHMSI AUCLUMMINUHB UCMOMb3YWNTCA PeCcypchl SNEKTPOHHOW WH(HOPMALMOHHO-
obpa3oBaTenbHoii cpeppl, obpa3oBaTenbHble WHTepHeT-mopTansl, rnobanbHas KOMNblTEpHas
ceTb UHTepHerT. B npouecce wu3yuyeHus  AMCUUNNAWUHLI  NPOUCXOAUT  WHTEPAKTUBHOE
B3aumojencTteue obyvawwerocs C npenojasaTeneMm yepes NUYHbIN KabuHeT CTyAeHTa.

Nenn Hcnoab3yemMoe mporpaMmMHoe odecnedeHue

1 LibreOffice




Nemn Hcnoab3yemoe nporpaMMHoe obecrnieyeHune

1 Foxit Reader
2 Windows
3 Micro-Cap
3 AHTuBupyc Kaspersky
4 Multisim 10.1
Nern Hcnonb3yembie npoeccuoHaJbHbIe 0a3bl JaHHBIX U HHPOPMALHOHHBIE
CIIPaBOYHbIC CUCTEMBI
1 Farnell - KpynHe/uun B MMpe NOCTaBWMK DNEKTPOHHbIX  KOMMOHEHTOB
(https://ru.farnell.com/)
2 HaunoHanbHas 3nekTpoHHas 6Gubnuoteka (H3b) - cBOGOAHbIA AOCTYNn uuTaTenel

K ¢oHaaM poccuickux 6ubnuotek. CoAepxuT  Konnekuum  OUUPPOBaAHHBIX
AOKYMeHTOB (KaK OTKPbLTOro A0CTyna, TaK W OrpaHUYeHHbX aBTOPCKUM
npaBoM), a TaKke KaTanor W3jaHuWii, XxpaHauuxca B 6Gubnuotekax Poccum.
(http://u36.pd/)

3 Mouser electronics-KpynHeiwuin B Mupe  OHRMAVH-KaTanor  MeKTPOHHbIX
kKoMmnoHeHToB (https://ru.mouser.com/CatalogRequest/Catalog.aspx)

4 TEPPA  3nekTpoHuka- Web-noptan pa3paboTUMKOB  3SMEKTPOHHbIX YCTPUCTB
(https://barnaul.terraelectronica.ru/)

5 JdnekTpoHHas  6ubnuoteka UHCTUTYT UHXEHepOB MO  SNEKTPOTEXHUKE U

anekTpoHuke (IEEE) u ero napTHepoB B chepe u3AaTenbCKoW AEATENbHOCTH.
Konnekuma Bkniuaet B ceba Gonee 3 MUNNMOHOB MONMHOTEKCTOBLIX AOKYMEHTOB C
CaMbiMM  BbICOKMMM MHAEKCAMM LUTUpPOBaHMA B Mupe. YacTb MaTepuanos
Haxoautca B cBo6oAHOM jpocTyne. JAnA noucka TaKUX JOKYMEHTOB HYXHO
Bbi6paTh pacwupeHHbin nouck «Advanced Search», BBeCTM B NOMCKOBOE OKHO
KnioyeBbie cnosa ] nocTaBuUTb GunbTp «0pen Access»
(https://ieeexplore.ieee.org/Xplore/home. jsp)

10. Onucanue  MaTepuaJbHO-TEXHHMYECKON  0a3bl, HEeoOXoauMoOH  JJIA
0CYIIECTBJIEHHsI 00PAa30BaTEJIBLHOI0 MPoIecca Mo AMCIUIIHHE

HaumeHoBaHMe cieliMAJIbHBIX MOMEIEHUH U MOMelleH’il JJIsl CAaMOCTOATEIbHOM pa60T1)1

yye6Hble ayAMTOPUM ANs NpoBeAeHUs yuyeGHbIX 3aHATHIA

noMeweHns Ansi CaMoCTOSITENbHON paGOTbI

MaTepuanbHo-TexHUYeckKoe obecneyeHue u OpraHu3auus
obpa3oBaTenbHOro npouecca MO AUCUMNNIMHE AN WMHBANMAOB W My C
OrpaHUYEHHLIMW BO3MOXHOCTSIMM 3J0POBbSi OCYWECTBNS@TCA B COOTBETCTBUM C
«MonoxeHnem 06 06yuyeHWM WHBANUAOB M NUL C OrPAHWMYEHHbIMM BO3MOXHOCTSAMM
3J0pPOBbA».
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