degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: JInHeHEIe MCTOJbI B paIUOTCXHUKEC
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: Pa):[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa paaAMOTEXHUKH U CUCTEM YITPABICHUS

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUH) - DK3aMeH

AynutopHbIx yacoB: 90 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHbie 3aHsaTus: 60 yac.

CamocrositenpHas padora: 150 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 270, Bcero 3ad. en.: 6

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

IIporpammy cocrasui: A.A. I'puropbes, KaHJ. TEXH. HAyK, IOLIEHT, IOLIEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl paguoTeXHUKH U cucteM yrpasieHus 24.04.2020



AHHOTANMA

3aKOoMCTBO C »3JeMEeHTOW 0a30il COBPEMEHOH aHaJoroBOM O3JCKTPOHMKH M OCBOEHHE NPUHIIMIIOB

KOHTCTPYHPOBAHUS DIIEKTPOHHBIX CXEM.
1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

MO3HAKOMUTL CTYACHTOB, CICHUAIMN3UPYIOHNIUXCA B obmactu O6pa6OTKI/I CUTHaJIOB, CO CBOMCTBAMH
AKTHBHBIX KOMIIOHCHTOB COBpeMeHHOﬁ QJICKTPOHUKHU U MPUHOHUIIAMHA UX NPUMCEHCHUA IJId ITOCTPOCHUS

YCHUIIUTCIIbHBIX YCTpOfICTB.

33]13‘[1/[ JAUCHUIIINHBI

1) O3HAaKOMJICHHE CO CBOMCTBAMH aKTHBHBIX QJICKTPOHHBIX KOMIIOHCHTOB,

YCUJIUTEIBbHON TEXHHUKE;

INPpUMCHACMBIX B

2) OCHOBaHME IPUHIIUIIOB IIOCTPOEHUS YCUIINTEIIBHBIX JIEKTPOHHBIX CXEM;

3) OBJIAZICHNUEC METOJaMU aHAJIN3a JICKTPOHHBIX CXEM M OLICHHMBAHUA U3 XapaKTCPUCTHUK.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 AnanusupyeT 3aaady, BB 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIeHUs! TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYXKICHHS U OLIEHKH

VYK-1.5 Ormpenenser ¥  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeTBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aady,
HaMeuarTb IIyTH €€ PEeLCHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJIHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalH{ MpH PEIICHUN
3a7a4 IpodeccHoHAIBHOM IesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETAMU C LIEJIbIO NOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUYHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb.

IIPUHIOUIT JICCTBUSI W CBOMCTBA OCHOBHBIX KOMIIOHCHTOB,

COBPEMEHHOM 3JIEKTPOHUKH.
YMETB:

0o0pa3yronux OJIEMEHTHYI0 0a3y



IPOBOIUTH HAOMIONEHHS W M3MEPEHHUs C HCIOJIb30BAaHMEM alllapaTHBIX CPEACTB COBPEMEHHON
IEKTPOHUKHU.

BIAJIETh:
OCHOBHBIMU METOAAMH TEOPETUYECKOTO aHAIN3a CBOMCTB AIEKTPOHHBIX CXEM.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 [IpuHIMIBI yCUIIEHUST CUTHATIOB 6 12 25
) O6pan{LIe CBSI3M B  YCHIIMTEIIBHBIX 6 16 25
ycTpoiicTBax
3 JuddepeHnmanbHpIi yCHIUTEND 4 12 25
4 OnepanvoHHbIE YCUINTENH 6 12 25
5 Pe3onancHbIe ycunurenu 4 8 25
6 Yeunurenu MOIHOCTH 4 25
Nroro yacos 30 60 150
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 5 (Ocennmii)
1. IIpyHIUTIBI YCUIICHNS] CUTHAJIOB

1. XapakTepucTHku OHIIONSPHOTO TPAH3UCTOPA, NMPHHIUII YCHICHHS, NOCTPOCHHUE HArpy304HOU
OPSIMOM, TMHAMUYECKUH HAaNa30H YCHINTEIBHOTO KAacKa/a, CXEMbI 3aJlaHusl HAYaJIbHOTO PEeXHMA.
TemneparypHasi CTaOMIBHOCTb.

2. JluHeapu30BaHHbBIC MOJIEIH YCHUIIUTEIBHBIX 2JIEMEHTOB. MaoCHIHAIBHBIE Y9KBHBAICHTHBIE CXEMBI
ycuiuTeneil. ManocurHaabHble TapaMeTphbl YCHIINTEIbHBIX KacKaJoB Ha OUIOISPHOM TPaH3HCTOPE.
CxeMbI ¢ OOIIMMHU IMUTTEPOM, KOJIJIEKTOPOM U 0a30H.

3. TloneBble TpaH3UCTOPBI, OCOOCHHOCTH MOCTPOCHHS YCHIIMTENIBHBIX KacKa/loB Ha HUX. CXEeMHbIE
pelIeHus ¢ KOMILIEMEHTapHBIMH ¥ KOMOMHUPOBAHHBIMH yCHIINTEIIBHBIMH dJIEMEHTAMHU.

4. YactorHble cBOMCTBa ycunutens. MuTerpupyromas u quddepeHuupyromas nenu Kaxk (QUIsTphl
HIDKHUX ¥ BEPXHHX YacTOT. BepXHss W HIKHSIS rpaHUYHbBIC YacToThl ycrmumTens. LlupokomnonocHsie
YCHIIUTENLHBIE CXEeMBI — KaCKOJIHAsl CXeMa, CXeMa C 001Ieit 6a3oi.

2. O0parHbIe CBS3H B yCUIIMTEIBHBIX YCTPOHCTBAX

1. OOparHble CBS3M B YCHIUTENBHBIX YCTpPOHCTBax. biok-cxema metnm oOpaTHOU cBsizu. BrusHue
OTpHLIATENIFHOW OOpaTHOM CBSI3M Ha JMHEMHOCTH W MOJIOCY MpomyckaHus ycunutens. [IpoGiema
YCTOHYMBOCTH yCHUJIHMTENSI ¢ 0OpaTHOU cBszbro. [IpuHiun koppekmmn AUX yCcHWIHTENsS C LENbEO
o0ecrieyeHns ero yCTOH4YMBOCTH B METIIE OOPaTHOM CBA3H.

2. Knaccudukarust oOpatHbix cBsizeil. CBA3u mocrienoBarenbHas W HapajuleibHasi, 10 TOKYy M IO
HanpsDKeHUI0. BinsHue oOpaTHBIX CBs3el pPazIMYHBIX TUIIOB HA MAJOCUTHAJbHBIE MapaMeTpbl
ycunurens. AHau3 Mojiesielt ycunuresneil ¢ 0OpaTHBIMU CBSA3SIMH BCEBO3MOXKHBIX THUIIOB.



3. TuddepeHnnanbHbIi yCUITUTETh

[Ipencrapnenrie 00 YHUNONSAPHBIX ©  JAudQepeHManbHbIX curHaiax. JluddepeHnuansabie
YCHJIMTEIIM M WX HapameTpbl. AHaIUTHYeCKoe omucanue TudQepeHnranbHoro Kackama. Pexum
NEepeKIoueHNsT Toka. [IpuMeHeHHne TOKOBBIX 3€pKal M JpYrMX TI'eHEepaTopoB TOKa B
T QepeHIaTbHBIX YCHITUTEISX.

4. OrniepaiuOHHbBIE YCUITUTEIN

1.  Onepaunonnsiii ycunurenasb (OY). IlpeacraBinenune 00 wuaeanmsHoM OVY. XapaKTepHCTUKU
peansabIx OV.

2. Cxemsl Ha OY ¢ oTpunarenbHOi 00paTHO# cBA3bIo. [IpuHLIKIT BUPTYaIbHOH 3emiin. MaciraOHble
ycunurenu.  [IpeoOpa3oBaHne — TOK-HamlpsDKEHHE,  CXEMbl  B3BELIEHHOTO  CyMMHPOBAHUS,
muddepennuanbabie yeunurenu Ha OY.

3. Cxemsl Ha QY ¢ peakTHBHBIMH KoMITOHeHTamMu. MHTerparop, nuddepeniuarop, 38eHbst BTOPOTO
nopsiika Al akTUBHBIX (puiabTpoB. Cxembl 3BeHbEB BTOporo mopsinka Camnena-Ku u cxembl Ha
OIEPAIIMOHHBIX YCUIIMTEISAX C OTPUIIATEIbHON 00paTHOM CBS3BIO.

4. Cxembl Ha OY ¢ oTpuIaTeNbHOW W TMOJOXHUTEIBHOH OOpaTHBIMH CBsI3siMU. KoHBepTOpHI M
WHBEPTOPHI COMPOTHUBIEHU. [ UpaTopsbl.

5. Cxemsl Ha OY ¢ nonoxuTtenbHOM oOparHoi cBs3bto. Tpurrep LlMuara, caMmoBo30yKaaromuics
MyJIBTUBUOparop. XK aynmii MynsTHBHOpaTOp.

5. Pe30HaHCHBIE YCUIMTENN

KﬂaCCI/I(l)I/IKaI_II/IH 3BCHBCB BTOPOI'0 IMOpsAAKa. KonebarensHbIH KOHTYp KaK TII0JIOCOBOC 3BCHO.
Hapanneanaﬂ CXeMa 3aMClICHHs, TEXHHWKa Y4€Ta BHOCHMBLIX IIOTCPb. OILHOKaCKaI[HBIe nu
MHOT'OKACKaJAHbIC YCUIIUTCIN PAANO0YaCTOTHI. YCTOMYNBOCTE ITHUX YCHHHTGHeﬁ K CaMOBO36y>K,I[eHI/IIO.

6. Yeunurenu MOITHOCTH

Yeunurenu MOIIHOCTH, TPHHLMIIBI MaKCUMHU3aLUU ko3 ULIMEeHTa TIOJIE3HOTO JEHCTBHUS.
Tpancgopmatopable U OecTpaHCOPMATOPHBIE JABYXTAKTHBIE KACKaJbl YCHUJIHMTEICH MOIIHOCTH.
[IpuHLMI NOCTPOEHUSI UMITYJIBCHBIX YCHIINTENIEH MOIIHOCTH.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heobxonnmoe naboparopHoe ocHaIeHNE:

1) HudopmMannoHHO-M3MEPUTEIHHBII KOMIUIEKC Ha pabo4eM MeCTe Ka)I0T0 CTY/IEHTa, BKIOYAIOIINI
KOMITBIOTED, JIBYXJIy4eBOi n(poBoit ociuuiorpad, nudpoBoi reHepaTop CUTHAIOB U 4ac-TOTOMED.

2) CompsaraeMbie ¢ KOMITBIOTEPHBIMH T'€HEPATOPOM H OCHMILIOrpadoM MaKeTHBIE IUTATHI UIsE COOMPaHUs
CXEM.

3) HeoOxomumeble paarodIeKTpOHHBIE KOMIIOHEHTBI: PE3UCTOPBI, KOHCHCATOPBI, TPAH3UCTOPEI,
MHTETPAJIbHBIE CXEMBI, KBapLEBbIE PE30HATOPBI, MUKPOIIPOIIECCOPBI, KaOet, COCANHUTEIbHbIC
pOBOJIA.

4) JTaboparopHBIii HHCTPYMEHT.

Heo0xonnmMoe obopynoBaHue Jis JISKIIHN:
1)YueGHast aynutopus;

2) KommpbroTep, MpOeKTOp, SKpaH.
3) JlokanbHas ceTh, oOecneunBaromas J0CTYIl K y4eOHO-METOANYECKOMY 00ECTICYEHHUIO.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. Ananorosas snekTponuka [Tekct] : yue6. nocobue ams By3os / A. JI. Jlapun ; M-Bo oOpa3oBaHus u
Hayku P®D, Mock. ¢u3.-TexH. HH-T (TOC. YH-T) .— 2-¢ u31l., epepad. u gorn. — M. : MOTHU, 2013 .—
268 c.

2. JluHeliHble MeTO/BI B paguoTexHuke [ Tekct] : yueb. mocobue amns By3os / . I1. Ozepckuii ; M-Bo
oOpaszoBanus u Hayku Poc. ®denepaunu, Mock. pus.-texH. un-t (roc. yu-T .— M. : U31-80 MOTH,
2008 .— 224 c.

3. OcHoBsl paguodnekrponnku [Tekcr] : [yaeoHoe mocobue ams By3os] / E. . ManaeB .— 4-¢ u3n. /
[yae6. u3n.] .— M. : Kamxnsriid qom, 2013 .— 512 c.

4. PanuorexHU4ecKue IMenu U curHaisl [ Tekcr] : yueOnuk mis By3oB / C. U. backakoB .— 3-e m3n.,
nepepad. u gor. — M. : Beicmas mkona, 2000, 2005 .— 466 c.

JlononHuTenbHAS TUTEpaTypa
1. MonynpoBoauukoBas cxemorexuuka [Teker] : B 2 . T. 1 / V. Tutue, K. Illenk ; nep. ¢ vem. I. C.
KapabameBa .— M. : omaka-XXI, 2008 .— 832 c.
2. Panuorexnuka u cxemorexnuka [ Tekcr] : yue6. mocobue s By3os / JI. I1. Kyknes ; M-Bo
oOpazoBanus u Hayku PD, Mock. pus.-texH. un-1 (Toc. yH-T) .— 2012 : MDTH, 2012 .— 336 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1. Micro-Cap.
2. Habop crnenanbHbIX yueOHBIX TporpaMm aiist Micro-Cap.

3. YueOHbIe OCOOHS, METOIUYECKHIE YKa3aHUsI, OMMMCAHUS JTAOOPAaTOPHBIX Pa0OT B JICKTPOHHOM BUJIC
B (hopmare Word, PDF.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

OCHOBHBIEC MOJIOKEHHSI TUCIUILIMHBI M3JIaraloTcs B JICKIIMOHHOM Kypce Ha IPHHSITOM B WH)KCHEPHOI
MPaKTHKEe TEXHUYECKOM SI3BIKE M PACCTABISIOTCS AKIEHThl HAa HauOojee CYNIeCTBEHHbIE MOMEHTEHI.
Cuynranue JISKIIMOHHOTO Kypca CYIIeCTBEHHO 00JIeryaeT YTeHUE PEKOMEHI0BAaHHOM JIUTEPaTyPB.
[ToMUMO TEOpEeTHYECKMX 3HAaHMH OCBOCGHHE JIIOOOH TEXHHYECKOW IUCHUIUIMHBI CBSI3aHO C
nprOOpETeHNEM XOTS Obl MUHUMAIILHOTO 00beMa MPAKTHYECKUX HABBIKOB. HaBBIKM 3TH HE MOTYT OBITH
NpUOOPETCHBI HUKAKUM YTCHHUEM WM CITyIIaHUEM.

B nmaHHOM Kypce 9TH HaBBIKH IPHOOPETAIOTCS TPU BBITOJHEHUH JIAOOPAaTOPHOTO MpakTukyma. Jlims
YCHEITHOTO BBHITOTHEHUS J1a00paTOPHBIX paboT cieayer:

1) Ilepen HavasoM pabOTHI MOTPATHTH HEKOTOPOE BpPEMsi HA O3HAKOMJICHHE C €€ TEOPETUYECKUM
COIICPIKAaHHUEM, C TEM, YTOOBI IIPU BBINOJHEHHU SKCIIEPUMEHTAJIBHBIX 33/IaHUH UMETh XOTs Obl olIiee
MPEICTaBICHHE O TOM, YTO MPOUCXOIUT U KAKHE PE3yIbTAThI SBISIOTCS 0)KUIAEMBIMHU.

2) B mpouecce paboThl aKKypaTHO (UKCHPOBATH IMOJIYYEHHBIC DKCIHEPHMEHTANIBHBI JITAaHHBIE C TOM,
9TOOBl 110 TMPOIIECTBHH JBYX-TPEX HENeNb OHH MOIIM CTaTh HPEAMETOM OOCYKACHUS IpU claye
paboThL.

3) IIpu noaroToBke K caavye MPUBECTU MOTYyUCHHBIE TaHHbBIC K BUAY, IIPUTOJHOMY JUIS OOCYXKICHUS —
MOCTPOUTH HEOOXOAUMBIE TPApHKH, 3AIIOTHUTH TAOIHUIIBI U T. 11.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa paaAMOTEXHUKH U CUCTEM YITPABICHUS

KYpC: 3

KBaJupuKaAnus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUuH) - DK3aMeH

Pa3paborunk: A.A. TpuropneB, KaH[. TEXH. HAYK, JOLICHT, TOLUECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN TOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3zare/iM OLCHMBAHMS KOMIICTCHIMIA
B pe3ynbrare u3ydeHus AUCHUTUIMHBI «JIMHEHbIE METO/IBI B PAIMOTEXHUKEY 00YUarOIIUHCS TOJKEH:

3HATb:

IOPUHINI JEHCTBHS M CBOMCTBA OCHOBHBIX KOMIIOHEHTOB, O0OpasyloIluX OJJIEMEHTHyI0 0a3sy
COBPEMEHHOM 3JIEKTPOHUKH.

yMeThb:
MPOBOJUTH HAOMIONEHHUS M H3MEPEHHs C MCIOJIIb30BAaHUEM allapaTHBIX CpPEACTB COBPEMEHHOMN
JIEKTPOHUKHU.

BJIaJeTh:
OCHOBHBIMU METOJaMH TEOPETUUECKOI'O aHAJIM3a CBOMCTB IEKTPOHHBIX CXEM.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

KouTposnp ocymecTBiasieTcss YCTHBIM ONPOCOM B Hadene JIabOpaTOpHOTO 3aHaTus 10 MaTepHaiy
MPINIIEANIEH JIEKIIMH U B €r0 KOHIIE IO MOJIYYEHBIM 3KCIIEPUMEHTAIbHBIM JaHHBIM

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bomnpocs! ans npoBesieHns 3K3aMeHa



1. DkBuBaJeHTHas cxema OHMIOIAPHOTO TpaH3UCTOpa B h-mapamerpax. DopmanbHbIE ONpeaeIICHUS
h-napameTpoB, HMX OSKCIECPUMEHTAJIBHOE H3MEpEeHHe. 3aBUCHMOCTh h-mapamMeTpoB OT MOJIOXKECHUS
paboueil TOUKH TpaH3UCTOPA.

2. HecrabuimzopoBaHHass cxema YCHWJIHMTENsI Ha OWMOJSIPHOM TpaH3UCTOpe. BriOop HadaibHOTO
peXrMa, TpaHWIBl AMHAMUYECKOrO AHMAala3OHa BBIXOAHOTO curHaja. OuneHuBaHue koddduuneHTa
YCHUJICHUS 110 HANPSHKEHUIO, BXOIHOTO U BBIXOAHOTO COIPOTUBICHUH.

3. CraOwin3upoBaHHas cXxemMa yCHIINTeNsl Ha OUIIONIIPHOM TpaH3ucTope. BeiOop HauaabHOTO pexuma,
T'PaHUIBI JUHAMHUYECKOTO Hana3oHa BBIXOMHOTo curHana. OneHnBanue Kod3(uimeHTa yCHUIeHHS 110
HaNPSKCHUIO, BXOJHOTO U BBIXOAHOTO CONPOTHBIICHUH.

4. Hwxuss rpannyHas yactora ycuaurens. dudpdepeHuupyromas menb, ee 4acToTHas U (azoBas
XapaKTepUCTHKH. BapuaHTbl mnosiBiaeHus IUGPEpEHIUPYIOMUX Lerneid B cXeMax YCWINTEJIEeH Ha
ounonsapHoM Tpansucrope. OneHNBaHNE HIKHEH TPAaHUYHOM 4aCTOTBHI.

5. bumnonspublil TpaH3ucTop B 001aCTH BBHICOKMX 4YacTOT. EMKOCTH KOJJIEKTOPHOTO U 3MHUTTEPHOTO
nepexonoB. IlocTosiHHAs BpeMeHH LenH SMUTTepa, IpeienbHas yacToTa ycuiaeHus. [ panuyHas yactora
ko3 punmenTa nepeaayn Toka Ipy BKIOUEHUH C OOIIUM SMUTTEPOM.

6. YcunuTenbHBIA KacKaJ C BKJIIOUEHHEM OUIOISIPHOTO TPAH3UCTOpA M0 CXeMe ¢ O0IINM KOJUIEKTOPOM
(3MuTTEepHBI TOBTOpHUTENb). ONEHKH KOA(PQPHUIMEHTAa YCWICHHUS, BXOJHOTO M  BBIXOJHOTO
CONPOTUBIICHNN. BepXHsis rpaHUYHas 4acTOTA.

7. YcunuTenpHBIH Kackal C BKIIIOYEHHWEM OHUMOJSIPHOIO TPAH3UCTOpa IO cxeMme C oOmieil 06a3oii.
Ouenkn kod(dduirienTa ycuIeHUs, BXOIHOTO M BBIXOJHOIO CONPOTHUBJICHUH. BepxHss rpaHudHas
4acToTa YCUIICHUSI.

8. Kackomgnas cxema ycuiuTens Ha OWIONSPHBIX TpPaH3UCTOpax. 3aJlaHHE Ha4dalbHBIX PEKHUMOB
TpaH3ucTopoB. OueHKN KO3 PUIHEHTA YCUIICHHUS, BXOAHOTO U BBIXOAHOTO CONPOTUBICHUH. Bepxusas
IpaHWYHAs YacTOTa YCHJICHUSI.

9. lloneBble TPAH3UCTOPHI C YHPABIAIOIUM pn-miepexogoM. llpuHImm aeicTBusi, NPOXOIHBIC
xapakrepuctuku. CxeMa 3aJaHMsd Ha4aJbHOTO pPEXHMMa YCHIMTEIBHOIO KacKala Ha I0JIEBOM
TpaH3u-cTope. MajlocurHanbHas 3KBUBAJICHTHAs CXeMa, OlleHHBaHUe ko3 duimenTa ycuneHus.
10.duddepenuunanbuplii yeunurenb. OneHkn Ko3(QUIUEHTa YCHICHUS U BXOJHOTO CONPOTUBICHUS
it auddepeHnmnaIbHOro curaana. 3aBUCUMOCTh K03 duiineHTa ycuneHus ot pexxUMMHOTO TOKa.
11.bnok-cxema mernu oOpaTHOH CBsi3W, Gopmyna uid KO3(QHULIMEHTa YCHIICHHUS METIH, MOHSITHE O
newieBoM ycuiaeHud. OTpuuarenbHas U MOJOKUTEIbHAs oOpaTHbIe CBS3H. BiusiHue oTpuuarenbHON
00paTHOH CBsI3U HAa YaCTOTHBIC CBOWCTBA YCHIIUTEIIS.

12.Mogenp napajuieIbHONH OOpaTHOM CBsI3W MO HanpsokeHuto.  OueHku Kod((UIUEeHTa yCHICHHS,
BXOJJHOTO ¥ BBIXO/THOTO CONPOTHUBJICHUH. [IprMep cXeMbl yCHIMTEIs CO CBA3bIO ATOTO THIIA.
13.Mopenb mocneaoBareabHON 00paTHOM CBSI3W Mo HanpspkeHuto.  OleHKH Kod(UIMCHTa YCHIICHHS,
BXOJIHOTO M BBIXOJJHOTO CONPOTUBICHUU. [IprmMep cxeMbl yCHITUTENS CO CBSI3bIO 3TOTO THIIA.
14.Mopgenp mocnenoBaTelbHON OOpaTHOM CBA3H IO TOKY. Ouenku KodpUIHMEHTA YCUIICHUS,
BXOJJHOTO ¥ BHIXO/THOTO CONPOTHUBJICHUH. [IprMep cXeMbl yCHIMTEINs CO CBA3BIO ATOTO THIIA.
15.1IpuHnun BupTyanbHOTo 3aMblkaHus uist OY ¢ oOpaTHOM CBSA3bIO, TPAHMLBI €r0 NPUMEHHUMOCTH.
CxemMbl MHBEPTHPYIOIIETO W HEWHBEPTUPYIOIIEro MacmrTabHeIx ycuiureneidl. IIpeoGpazosatensb
TOK-HaINPsDKEHHUE, CXeMa B3BEILICHHOTO CyMMHUPOBAHHUSI, CXeMa BHIYUTAHUSL.

16.1uBepropsl Toka Ha OV, ycCIOBHS HX YCTOHYHMBOCTH, CXEMBbl C OTPHULATEIBHBIM BXOIHBIM
CONPOTHUBIICHHUEM.

17.KoHBepTOpHI CONPOTHUBICHUS HA ONEPALMOHHBIX YCHWINTENSAX. DKBHUBAJICHTHAs HMHIYKTHBHOCTb.
Cxema ruparopa.

18.CxeMBl HWHBEPTUPYIOIIETO M HEWHBepTUpyomero tpurrepos Illmuara Ha omepanuoHHOM
yeunurene. CamoBo30yxaaromuiics MyIsTUBHOpaToOp, GopMyra I JITUTEIbHOCTH UMITYIIbCA.
19.IlapannensHas cxema 3aMelIeHUs KoieOaTenbHOro KoHTypa. DopMmyna A MMIeEJaHca,
00001IeHHasT paccTpoiika, ee rpadMK W anmpoKCUMAlMs B OKPECTHOCTH PE30HaHCAa. 3aBHUCUMOCTHU
MOAYJIsl W apryMeHTa MMIenaHca OT 4acToTbl. CBs3b MOJNOCH NPOMYCKaHHS C JOOPOTHOCTBHIO.
[lepenarounas QyHKOUS TOK-HANpsDKEHHE Kak MOJOCOBOW (uibsTp Broporo mopsaka. llomoxeHue
MOJTIOCOB U HyJIeH B p-1ockocTH. CBA3b JOOPOTHOCTHU C MOCTOSHHOM 3aTyXaHHUS.

20.TexHnka NpUBENCHUS CXEM KOJIEOTENbHBIX KOHTYPOB K TNapajyieIbHOM CXeMe 3aMEeUICHHS.
ITpeoGpa3zoBanue mnapaIeIbHOTO COEIMHEHHUS B MOCJEIOBATEIbHOE.  YCIOBHE AKBUBAJICHTHOCTH
KOHTYPOB € HapajuIeIbHBIMU U TTOCJIE0BAaTEIbHBIMU TIOTEPSIMHU.

21.Ilpobnema BbIOOpa KOI(PPHUIIMEHTOB YACTUYHOTO TOAKIIOYEHUS K KOJIeOaTelnbHOMY KOHTYPY
UC-TOYHHMKA M Harpy3kd. Ontumuzanus ko3)(OUIHUEHTOB MOAKIIOYCHUS MO0 KPUTEPHUIO MaKCUMyMa
YCUJICHUS TIPH 33aHHOM 110JI0CE TPOITYCKAaHHS.



22.Pe3oHaHCHBIM ycminTenb. YacToTHas XapaKTepHCTHKA, YCHJICHHE HA 4acTOTe Pe30HaHca, Hoioca
MPOITYCKaHUSL.

23.IlonsTHe 00 ycunutene MOIHOCTH. OueHKr K03 GUIIMEHTOB MOJIE3HOTO ACHCTBUA Ui PEKUMOB A
u B. Yeunurenp MOIHOCTU € IUPOTHO-UMITYJIbCHOM MOAYJISIUEH.

24 Tlousite 00 ycunmutene MomHocTH. Koaddumument monesHoro neictBus TpaHCPOPMATOPOHOU
CXEMBI C YCHJIUTEIEHBIM 2JIEMEHTOM B PEKUME A.

25.ITonarue o0 ycuimuTene MOIIHOCTH. JIByXTakTHasi TpaHC(OpPMATOpHAs CXeMa YCHIIMTENs (PeKUM
B), ee koaddumeHT nojae3Horo AeHCTBHS.

[Tpumeps! OnIETOB ISt IPOBEACHUS SK3aMEHA:

Buner Nel.

1. DxBHUBaJeHTHas cxema OWIOIAPHOTO TpaH3ucTopa B h-mapamerpax. dopmanbHBIE ONpeaeTeHUs
h-napameTpoB, HMX OSKCIEPUMEHTAJIBHOE H3MEpeHHe. 3aBUCUMOCTh h-mapamMeTpoB OT MOJIOXKEHUS
paboueii TOYKH TPaH3UCTOpa.

2 IlonsiTre 00 ycunurene MOMIHOCTH. JIByXTakTHast TpancopmaTopHas cxema ycuutens (pexum B),
ee k03(ppUIIMEeHT MONE3HOTO AEHUCTBUSL.

buner Ne2.

1. Hecrabunu3opoBaHHasi cxeMa YCWIMTEN Ha OMIOIAPHOM TpaH3ucTope. BuiOOp HayaibHOTO
peKuMa, TpaHHIbl JMHAMHYECKOTO JAMala3oHa BBIXOAHOTO curHaiga. OueHuBaHue Kod(duiueHra
YCHIJIEHHSI 110 HANPSKEHHIO, BXOJHOTO U BBIXOJHOTO COMPOTHUBIIEHUM.

2.Ilonatne 00 ycwmmutene wmomHOCTH. KoaddunmeHT monesHoro nelicTBus TpaHCHOPMATOPOHOU
CXEMBI C YCUIINTEIHHBIM DIIEMEHTOM B PEXKUME A.

Kpurepun onennBanus

Onenka otnmuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSBISIONIEMY HHTEPEC K JaHHOW MPEIMETHOM
o0nacT, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM IMPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPaBUIBHOE 000CHOBAHNE IPUHSATHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U MIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.

Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [TyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.

Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

OI_IGHKa XOopo1Io (6) BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CyHIE€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA MMPAKTHUKE, HO OJOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopomuio (5) BBICTAaBISAETCS CTYAEHTY, €CJIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WIN B PEIICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJHMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIieMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN NPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OmHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEyJOBJIETBOPUTENILHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OoJblIeld 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIE 3HAHHS NIPH PEIICHUN
TUTIOBBIX 3a]a4.



OueHka HeyaOBIeTBOPUTENLHO (1) BBICTaBIsSETCA CTYAEHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[lpn mpoBeneHHM YCTHOTO SK3aMeHa OOydarolieMycsl MpeaocTaBisercss He MeHee 60 MUH Ha
MOATOTOBKY. Pazpemraercst cBOOOIHO MCHONB30BAaHUE JIMTEPATyphl M KOHCHEKTOB Jjekuuil. Ompoc
o0yuaroIerocs o OmieTy Ha yCTHOM 9K3aMEHE He JIOJDKEH MPEBBIIIATh IBYX aCTPOHOMHUYECKUX YacOB.



