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AHHOTAHHSA

Jlucuuniavaa «ONEKTPOHHKA» BXOAWUT B 0a30Byl0 4acth OOpa3OBaTENBHOH MPOrPaMMEI
OOArOTOBKK CTYACHTOB 1o HanpasineHnmio «11.03.01 «Panmorexnuka» HampaBleHHOCTB
«PagHOTEXHUYECKHE CpeAcTBa Iepenayd, npueMa W oOpaGoTKM CHTHANOB». JIHCLMIUIMHA
peanusyerca Kageapoit Ne23

JINCLMILIHHA HalleJIeHa Ha QOPMHUPOBAHUE Y BhINyCKHHKA

o01IenTpodPecCHOHANBHBIX KOMITIETEHIIMIA:

OIlK-7 «cmocoBHOCTh YYHTBHIBATL COBPEMEHHBIC TECHACHIMHM PAa3BUTUA 3NEKTPOHHKH,
N3MEPUTEIIPHOH W BBIYHCIUTENBHOM TEXHMKH, MWHPOPMALMOHHBIX TEXHOJOrHH B CBOEi
npodeCCHOHATTLHON ACATEIBHOCTHY;

Mpo(PEeCCUOHANIBHBIX KOMIICTCHIMH:

[IK-5 «CnocoOHOCTh OCYLUECTBAATE COOp W aHAIM3 HCXOAHBIX JAHHBIX JUIS pacyera M
MPOEKTHPOBAHNA JETANEH, Y3JIOB H YCTPONCTB PAAHUOTEXHHUUECKHUX CHCTEM,

[IK-6 «roTOBHOCTH BBINOJIHATH pacyeT U MNPOCKTUPOBAHHE ACTAJEH, Y3/I0B M YCTPOMCTB
PaaIHOTEXHUUYECCKUX CHCTEM B COOTBETCTBHH C TEXHHYECKUM 3aJaHHEM C UCIIOJb30BAHUEM CPEJICTR
ABTOMATH3AIUH IPOCKTUPOBAHUAY . |

Conepxanue MQUCLHMILUIMHBl OXBAaTbIBAET KpYr BOIPOCOB, CBA3aHHBIX ¢ H3yYEHHEM
(pHU3MUECKUX  OPUHUMIOB  JCHCTBHA, XapaKTEPHCTHK, MOAeleii W 0oCOOEHHOCTEH B
PATHOTEXHUHYCCKUX LCIMIX OCHOBHBIX TUMOB aKTHBHBIX MPUOOPOB, NPHUHLMIIOB HX MOCTPOCHMS H
MEXaHU3MOB BJIMAHHA YCIOBHH 3KCILTyaTauMy Ha paboTy akTUBHLIX ITPAUOOPOB.

[[pennogapaHne AUCHMILTHUHBI NPEeayCMaTPUBACT CICAYHOLIHUE (POPMBI OPraHU3alNMH yYeOHOTO
Iporecca: JICKIMH, 1a0opaTopHbIe paboThl, CaMOCTOATE/IbHAs paboTa CTYJACHTA, KOHCY ILTALHH.

[IporpaMMOH IOHCHUIUTHHBI IPEAYCMOTPEHB! CACAYIONIAEC BHABI KOHTPOMSA: TEKYIIHH
KOHTPOJIb YCIEBAEMOCTH, IIPOMEKYTOYHAS aTTECTAlMs B OPME IK3aMEHa,

OO0wmas TpyI0€EMKOCTE OCBOCHHUS JUCHHUILIMHBI COCTABNAET 5 3a4eTHRIX eauHuil, 180 yacos.
A3bIK 0OyUEHUS IO JUCUMITIMHE «PYCCKUH»,

1. IlepedeHb NIAHHPYEMBIX Pe3YJIbTATOB 00YYEHHS M0 AUCLHUILIHHE

1.1. Ileaw npenogaBaHus JHUCHHIJIHHDI
Llenpy npenojaBaHust AMCUMIUIMHBL «ODJEKTPOHMKA» SABIAETCH H3YYEHHE CTYIACHTaMM

(U3MYCCKUX MPUHIMIOB NECUCTBUSA, XapaKTEPUCTUK, MOJAEICH H OCOOEHHOCTEN UCIIONL30BAHMS B
PaTMOTEXHHYECKHUX LCIAX OCHOBHBIX THITOB aKTHBHBIX [PUOOPOR, IPHHIIUIIOB MOCTPOCHMA U OCHOB
TEXHOJIOTHH MHUKPOIJICKTPOHHBIX LIETIEH, MEXaHN3MOB BJIMAHMA YCJIIOBHI JKCIUTyaTallud Ha paboTy
AKTUBHBIX MpUOOPOB H MUKPOINECKTPOHHBIX Ieneil. [Ipu HM3ydeHUHM 3TOH JHUCHUILTHHEL
3aKJIAJBIBAIOTCA OCHOBBI 3HAHUH, IIO3BOJISIOLIUX YMEAO MCNOJIB30BAaTh COBPEMEHHYRO 3/IEMECHTHYIO
Oa3y paanOdJIEKTPOHHKM U IIOHMMAThH TEHACHIMU M MEPCIEKTUBLI €€ PasBUTHA M IPAKTHYECCKOTO
HCIIOJIb30BAHUA, IPHOOPETAIOTCS HABBIKM PACYETa PEKUMOB AaKTUBHBIX NMPHOOPOB B 3JEKTPOHHBIX
[enAx, 3KCINCPHUMCHTATBHOIO HMCCICIOBAaHMA MX XapaKTepPHUCTHK, H3MEPCHUA IMapaMeTpoB M
NMOCTPOEHHA 0a30BBIX AYEEK WICKTPOHHBIX LENEH, COAEPkKAIUMX TAKHE MPHOOPHI.

B obnactu BocmuTaHMA JTHYHOCTH LEABIK) MOJATOTOBKU IO JAHHOH JUCIMIUIMHE SBAAETCA
(opMHpPOBaHUE COUMANBHO-TUYHOCTHBIX W OOILEKYIBTYPHBIX KOMIIETCHLMI, TAaKHX Ka4eCTB, Kak
LIENCYCTPEMIICHHOCTh, OPraHU30BaHHOCTh, TPYAOIHOOHE, OTBETCTBEHHOCTh, I'PaXKAAHCTBEHHOCTD,
KOMMYHHMKaTUBHOCTh, TOJIEPAHTHOCTE U JP.

1.2. IlepeueHEL NIAHUPYEMBIX Pe3YJAbTATOB 00YUCHHUSA N0 AHCHHUIJIHHE, COOTHECEHHBIX C
[VIAHHPYEMBIMH Pe3yJIbTaTAMH OCBOEHHS 00pa30BaTE/JILHON NPOrpaMMBblI
B pe3ynpTarte 0CBOCHUA NUCUMIUIMHBI CTYACHT A0JHKEH 00)1a1aTh CIEAYIOINHUMH KOMITIETCHIHAMM:
OIIK-7  «CnocoOHOCTE  YYUTBHIBAaTH COBPEMEHHLIC TCHACHUMHM Pa3BUTHS  3JIEKTPOHMKH,
U3MEPUTCILHON UM BBIYHC/IWTEIBHOM TEXHUKH, UWHPOPMALMOHHBIX TEXHOJOTMA B CBOEH
Npo¢pEeCCUOHANLHOM 1EATEIBHOCTHY.

3HATh — COBPEMEHHBIE TEHACHIINN Pa3BUTHA JJICKTPOHUKY,
YMETh — NPOBOAMTE COMOCTABUTENbHBIN aHATH3 UCIIONB3YEMBIX 3JIEMEHTHBIX 0a3;

BIAACTh HABBIKAMUH — TCOPETHYECKOrO aHalH3a (QUIMUECKHX HPOLECCOB, IMPOTEKAIOIIUX B
MOMYTIPOBOAHHKOBBIX NpUOOpax;

UMETH OIBIT AEATEJIEHOCTH — B IPOBEACHNH 3KCIIEPHMEHTANIBHBIX UCCIICIOBAHMNA;

[IK-5 «cnocobHOCTE oOCywiecTBAAT, COOp W aHAIU3 HMCXOAHBIX JAHHBIX JUIS pacyera M
IPOCKTHUPOBAHUS JCTANIEH, Y3NIOB U YCTPOUCTB PATUOTEXHUMECKUX CUCTEMY .

3HaTh - MCTOJB aHAIHW3a M pacyeTa XapaKTePUCTUK THIIOBBIX OETAICH, Y3J0B U YCTPOMHCTR
PATHOTEXHHYECKUX CHCTEM;

YMETE — OPraHU30BLIBATE MOHT@X H HACTPOUKY THUIIOBBIX ACTAICH M Y3JI0B PaIlUOTCXHUYECKUX
CUCTEM;

BJIAJETh HABBIKAMH ~ cO0Opa U aHAIU3a UCXOAHBIX JAHHBIX 1A ACTaCH U y3JI0B pPAAHOTEXHHYECKHX
CUCTEM,

UMETH OIIBIT AEATEIBHOCTH — B IPOEKTHPOBAHNUH ACTAICH U Y3JI0B PAJAUOTEXHUYECCKHX CUCTEM;

[IK-6 «roTtoBHOCTE BBIIIOJHATH pacdeT W I[POEKTUPOBAHUE H€Tajlel, Yy3JI0B H YCTPOICTRB
PaAUOTEXHHUECKUX CUCTEM B COOTBETCTBUM C TEXHUYECKUM 3aJIaHMEM C UCITOJIb30BAHHEM CPEICTB
ABTOMAaTH3ALIMM [TPOCKTUPOBAHHUAY |

3HATb — METOABI pacieTa U IIPOCKTHPOBAHUA YCTPOUCTB PaIUOTEXHUYCCKHX CUCTEM;

YMETb — IPAMOTHO aHATU3UPOBATDh 34144, [IOCTABACHHbBIE B TCXHUYECKOM 3aJaHUH;

BNAJETh HABBIKAMHY — UCIIOJIb30BAHMA CPEACTB ABTOMATU3ALUMH [IPU MTPOEKTUPOBAHUU YCTPOMNCTB;
UMETH OIIBIT ACATENILHOCTH — B 3KCIIEPUMEHTATBHbBIX UCCICIOBAHUAX PAAHOTEXHHUCCKHX CHCTEM.



2. MecTo AMcuuniauHsl B cTpyktype OIl

JlucunmmHa 0asupyercs Ha 3HAHMAX, paHee MNPHOOPETEHHBIX CTYACHTAMH IIPH H3YYEHUU
CAEOYFOIMX JUCUMILIHH:

e Maremaruka-1 (AHaIMTHYECKAs F€OMETPHUA U nUHelHas anre6pa);

e Maremaruka-1 (MareMaTHyeCKUt aHAIN3);

e (DuU3HKa;

e XHUMHUA,

e MarepuanosenaeHue;

» HMupopmartuka,;
3HaHHdA, I[IOJIYYEHHBIC TpPU M3YYEHHH MaTepHala [JaHHOM JMCUMIUIMHBI, HMEIOT Kak
CaMOCTOATE/IBHOC 3HAaYEHUE, TAK U HCNIOJIB3YKOTCA IIPU U3YYEHUH APYTHX JHCLMITUIHH:

» (CXeMOTEXHHUKA aHAJIOTOBBIX JNMCKTPOHHBIX YCTPOICTB;
CHUCTEMBI U CETH PaJHOCBA3H;
PaguoTeXHMYECKHE LICIIH U CUTHAEIL,
[TudpoBrie yCTpOHCTBA 1 MUKPOIIPOLIECCOPHI;
Ycrpoitcrea ripuema ¥ 06paboTKH CHTHANIOB.

3. O0bem aucuumianHbl B 3E/akaneM. yac
Jlanueie 00 ofuieM oObeMe NUCLMIUIMHBL, TPYXOEMKOCTH OTAEIBHBEIX BHIOB YueOHOH paGoOTEI MO

JUCIUIUTHHE (M pacnpeie/IcHHe 3TOH TPy AOEMKOCTH [0 CeMECTpaM) IPEACTaBICHEl B Tabnule |

Tabnmuua [ — O6BeM U TPYIOEMKOCTD JUCHHUILIMHEL

Bun yuebHo# pabots Bcero TpynoeMKOCTh 10 ceMecTpaM
Ne3 Ned
1 2 3 4
O6man TpynoeMKocThb 5/ 180 | 2/ 72 3/ 108

AMcuMnauHebl, 3E/(4ac)

Ayoumopnbie 3anamus, BCero 4ac., 32 12 20

B mom uucne

aexuuu (J1), (yac) 16 6 10

[IpakTuyeckue/ceMUHapCKUe 3aHATHA
(I13), (uac)

naboparopHbie padboTsl (JIP), (yac) 16 6 10
KypcoBo# npoext (padota) (KII, KP),

(yac)

JKk3aMeH, (Jac) 9 9
CamocmoamenvHas paboma, BCero 139 60 79
Bua npoMexyTOYHO#N aTTeCTALHM: 3ayer, 3auer JK3.
3a4ET, DK3AMEH, IK3.

4. CoaepxaHHe AUCLHIIHHBI

4.1. PacnpejiefieHue TPYAOEMKOCTH JHCHHILIUHDI
[10 pa3je/iaM H BHAAM 3aAHATHH
Pasaenpl U TEMBI JUCUMITUIMHBI M UX TPYJOEMKOCTh NPHUBEIEHB! B Ta0uue 2.
Tabnuua 2. — Pa3zaensl, TeMbl JUCLUTIIMHBLI 1 UX TPYROEMKOCTE

Pazgensl, TeMbl JHCLUHNHHBI Jlekuum | 13 (C3) JIP KI1 CPC
(4ac) (vac) (4yac) (4ac) (1ac)
Cemectp 3

Paznen 1. 0 0 30
Tema 1.1. 2 2
Tema 1.2. 2 2
Pasznen 2. 0 0 30
Tema2.1. 2 2

HUrtoro B ceMecTpe: 6 6 60

Cemectp 4

Pazgen 3. 0 0 4()
Tema 3.1. 2 2

Tema 3.2, 2 2
Tema 3.3. 2 2

Paznen 4. 0 0 39
Tema4.1. 2 2

Tema 4.2. 1 2

Tema 4.3, 1

HTtoro B cemecTpe: 10 10 79
HToro: 16 0 16 0 139

4.2. Coaepxanue pa3ae/jioB H TeM JCKIHOHHBIX 3aHATHIR
CoaepxaHue pa3ienoB U TEM JCKUMOHHEBIX 3aHATHI NMpHBeAcHO B Tabauie 3.

Tabnuna 3 - CogepxaHue pa3e/ioB U TEM JIEKIMOHHBIX 3aHATHIA

Howmep paznena HasBaHue 4 conep)xaHue pa3aenoB ¥ TEM JICKIUOHHBLIX 3aHATHIA

Paznen 1 JJieMeHThl QHUIHKH TBEPAOIo TeNa.
1.1. dU3MUEeCKUE OCHOBHI IIOJIYIIPOBOAHUKOBBIX NPHOOPOB.

OCHOBHBIE IIOHATHA 30HHOM TCOPHH TIOJYIPOBOAHHKOB. CTaTUCTHKA
MICKTPOHOB M JIBLIPOK B IOAYNPOBOJAHUKAX. BBIpOXKIEHHBIE U
HEBBLIPOKJICHHBIC TIONYIPOBOAHUKYN. KOHUEHTpALUA HOCUTENEH 3apsaaa
B COOCTBEHHBIX M TIPUMECHBIX TMONYIPOBOAHMKAX B  YCIOBMSX
TEPMOJHMHAMUUYCCKOrO  paBHOBecHs.  HEpaBHOBECHOE  COCTOAHME
NnoJyrnpoBoAHHKaA. llpolieccsl mepeHOca HOCHTENEH 3apsga B
MONynpoBOAHMKAX. [‘eHepauus W pekoMOMHaAUMA HOCHTENEH 3apaaa.




BiavsiHue 30EKTpHYECKOro nojids Ha OOBEMHYK) Y NOBEPXHOCTHYIO
INEKTPOIIPOBOAHOCTE [OIYPOBOAHUKOB. TeMrneparypHsle
3aBUCUMOCTH KOHLCHTpALUH, NOABH)KHOCTH U YAEIbHOU
IEKTPOIIPOBOAHOCTH MONYIIPOBOAHUKOB. BO3HHMKHOBEHHE OOBEMHBIX
HEYCTOMYUBOCTEN. Onruyeckue 1 TEIIOBLIE CBOMCTBA
[IONYHOPOBOAHUKOB.  (DOTOMIEKTPUYECKUE U TECPMOINECKTPUUECKHE
ABJICHUS.

1.2. KoHTakTHbIE SBJICHMUA .

[ToHATHE O p-n-NMEPEXOAE, THIILI p-n-nEpexoq0B. DUIHYECKUE MPOLECCH
B PpP-N-NIEPEXOAEC MNOpH OTCYTCTBMM HM IIpH HAJIWYUH BHEIUHETO
HalpsokeHUs. BonbTaMrnepHad xapakTepucTHKa p-n-niepexoaa. KOHTakT
«METAUI-TIONYNIPOBOJHMKY, 3dBHCHMOCTb €0 CBOWCTB OT paboThl
BBIXOJa [TOJIYIIPOBOJAHMKA M MeTaL1a. [ ereponepexonsl.

Pazaen 2 IlonynpoBoaAHHKOBBIE TPHOOPHI.
2.1. IlonynpoBOAHUKOBEIC AUOABI.
[IoynIpOBOAHUKOBBIA OHOA, €rc XapakTEPUCTHKH M IApaMETPBL.
OCHOBHbBIE BHIbI 1Ipobod p-n-nepexona. llepexoaHbie mpouecCH B
[IOJIYIIPOBOAHUKOBOM  JHOJAC,  HAKOIUIEHME M paccachiBaHHE
M30BITOYHOTO 3apAna, IMPp¢py3uOHHAS €MKOCTb. JKBUBAJICHTHAI CXE€Ma
[OJYIPOBOAHUKOBOrO AuoAa. (OCHOBHLIE THIIBI MONYNPOBOTHHKOBBIX
JUOJIOB, UX KOHCTPYKIUHY, TApaMETPHl 1 00,1aCTH NPUMEHEHHS .
Pa3gen 3 [TonynpoBoAHHKOBBIE NPHOOPHI.

3.1. IloneBbie TPAH3UCTOPHL.

[loneBpie TpaH3uCTOpPHI € 3AaTBOPOM B BHIE p-n-nepexoma. Mx
YCTPOMCTBO, NPUHUMI ACHCTBHA, CXEMBbI BKJIFOYCHUA, XapaKTEPUCTUKH 1
[apaMerpsl.  3aBUCHMOCTh  XapakTEepUCTHK  OT  TEMIIEPATYpB.
Harpy304HbBIii  peKHMM  TONEBOr0  TPaH3UCTOPA,  HATPY304YHBIC
XApaKTEPHUCTHKH. Ou3nuecKue ABIICHUSA Ha OBEPXHOCTH
IONYIIPOBOAHUKA. [[0E€BbIE TPAHIUCTOPBI C M3OJTUPOBAHHBIM 3aTBOPOM
(MOIl- wm  MJII-tpasucropsl), HX  NPpHHOMI — JEACTBUA,
XapakTepUCTUKM H napamerpsl. OcofGenHoct  pabotel  MJIII-
TpaH3uCTOPOB. OONACTh IIPUMEHEHMA MIOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsapHseie TPaH3IUCTOPBI.

TpaH3uCTOp KaKk CHCTEMa ABYX B3aUMOJICHCTBYIOIIMX P-n-NEPEXO/]OB.
Bo3moxHbIE PEKUMBI paboThI TPaH3UCTOpa: AKTUBHBIN
(YCWIMTENbHBIM), OTCEHKH, HACBIIICHUA, HHBEPCHHINA., DOHU3HYECKUE
[Ipoueccs B 0e3aApeipOBOM TPAH3IUCTOPE B AKTHUBHOM YCHIHTECIBLHOM
pexume. Tokn B TpaHsucrope. KodpopuuueHT nepeaayd 3MUTTEPHOTO
TOKA U €r0 COCTAaB/AIOMIME. TpH CXeMbl BKIIOYEHHA TPaAH3UCTOpa: C
obuM SMUTTEpoM, ¢ o0mieill 6azol H  OOIUM  KOMICKTOPOM.
XapakTEPUCTUKH TPaH3UCTOpa B cxeMax ¢ ofuieil 6aszod U ¢ oOmMM
IMUTTEPOM. BIUAHME TemIiepaTypbl Ha XapaKTepPHCTHKH TPaH3UCTOpa.

TpaHszuctop  Kak  JIUHEHHBIU YETBIPEXTIOIHOCHHK. CHCTEMBEI
MaJIOCUTHANBHLIX (AU PepeHUMATIBHBIX) [1apaMeTrpoB  TPaH3HUCTOpa.
OnpeneyiecHUe MATOCHUTHANBHBIX HapaMETPOB IO XapaKTEPUCTHUKaAM
TpaH3nucTopa. PaboTa TpaH3uCTOpa INpH  HAJIMYUM  HArpy3kd B
KOJUIGKTOPHOM 1enM. Harpy3odHbi€ XapakTEpUCTUKHA TPaH3UCTOpA.
llapaMeTpsl, XapaKTCpH3YIOILINE PEKUM YCHIICHHS, ONPCACICHUC HUX IO
XapakTepucTHKaM. Brpibop pabodell TOUkM TpaH3UCTOpa B PEXKHME
ycwieHHsA. (CXEMOTEXHHMYECKHE CIocoObl 3aganvs padoueil TOUKH.
BnwsiHue HENMMHEWHOCTHM BXOAHBIX XapakTEpPUCTUK OpU  padbote
TPAH3UCTOpAa B peXuMe ycuwineHua. Pabora TpaH3ucTOpa Ha BBICOKHX
qactoTtax. Jlpeiiposrie TpaHzucTOphl. Ilapamerpa, xapakTepu3yroilue
BBLICOKOYACTOTHBIE CBOHCTBA TPAH3UCTOPA. JKBUBAJICHTHBIE CXEMBEI
TpaHiucropa (gopMmanbHele M (Qu3Mdeckue). Moaenu TpaH3HUCTOpa,
UCMOJIB3YEMBIE TIPH KOMIBIOTEPHOM IPOEKTHPOBAHUM 3JJIEKTPOHHBIX
cxeM. PaboTa TpaH3uCTOpa B PEKUME MEPEKITKUEHHA. Y CIIOBUA OTCEUKH
M HaceimieHds. IlepexoaHpie IPOUECCHl B TPaH3UCTOpE MpH
[IEPEKIOYCHUH. |lapaMeTpa TpaH3HUCTOPOB B HMIIYJIBCHOM PCKHME.
TpaH3UCTOPHBIN KITIOY, IOCTPOSHHBIA MO CXEME ¢ OOILIUM 3IMHUTTEPOM.
[IpenenbHo A0ONyCTUMBIC MapaMeTPEl TPaH3UCTOopA.

3.3. OOTOMNEKTPUUECKHE K U3JTYyHATENLHBIC TPUOOPHL.

POTOPE3UCTOPHl, HX KOHCTPYKLMA, XapaKTEPHUCTHKH U I1apaMeETPhi.
Pusnueckue Mpouecch B p-n-fIepexone Mmpyu Bo3ACKCTBUH CBeTa. DOTO
DC. dororaneBanmueckue 73neMeHTH. Dotoauoapl, OCHOBHBIE
peXHMBI HX palOThl. XapakTEPpUCTHKA M IapaMeTpsl (POTOAHMOHOB.
OcHoBHBIE TUIBI GOTOAUOAOB. (POTOTPAH3UCTOPHI. NPUHIIAII AEHCTBHA,
XapaKTCPUCTUKU, napaMeTpbl. O61aCTH NMPUMEHEHHUS Pa3JIUYHBIX THIIOB
NONYIIPOBOAHMUKOBBIX (OTOIECKTPHIECKNX TIpHOOpoB. HManygaronmie
MOJYIIPOBOJIHUKOBBIC ITPHOOPE! U UX TPUMECHECHHE.

Pazaen 4

JJIeKTPOBAKYYMHBIE H ra30pa3psaiHble NPHOOPHI.
4.1. DIEKTPOBAKyyMHBIC TPHOOPBI.

OCHOBHBIE THIbI 3JCKTPOHHBIX JIaMll (AMOAbI, TPHOABI, TETPOABLI H
INEHTOABL), MX YCTPOWCTBO, IPHUHLMUN JCHCTBUA, XAPAKTEPUCTHKH U
napameTphl. O01aCTh NPUMEHEHHMS 3JIEKTPOHHBIX JIAMIL

4.2. DNEeKTPOHHO-JIY4EBbi€ NPUOOPHL.

DAEKTPOHHO-IyueBble OpubOpel B HX KilaccHpukailua. YCTpPOHCTBO
IICKTPOHHO-TYYEBLIX  TPYOOK U UX  OCHOBHBIE  JJIEMEHTEHL
DJEKTPOCTATHMECKAA M MarHWTHas CHCTEMBbl  (POKYCHUPOBKH H
yrnpaBicHHA. OCOOEHHOCTH MICKTPOHHO-JIYUYEBLIX TPYOOK pa3sIMYHOrO
HA3HAYCHMA.

4.3. DneKTpOHHBIE MPUOOPHI CIELHANTLHOIO HA3HAYCHHUA.

Oco0Oennoctd  3nekTpoHHBIX  npubopos  CBY.  Ocobennocrn




MEPCIICKTUBBI PA3BHTHA NIEMEHTHON 0a3sl POA.

razopaspsaaHbix npubopoB U 00JaCTh MX MPUMEHEHHA. [EHICHIIHH U

4.3. IlpakTuyeckue (ceMUHAPCKHE) 3aHATHHA
TeMBI IPAKTHYECKNX 3aHATUH U UX TPYAOEMKOCTH MIPUBEACHSI B TabiHIIE 4.

Tabnnua 4 — ITpakTHyeckue 3aHATHS H MX TPYJIOEMKOCTh

10

Tabnuua 6 Buasl camocrosrebHONM paboTel M €€ TPYAOEMKOCTE

Bupg camocTosTeNbHON paboThi Bcero, yac CemecTp 3, yac CemMecTp 4, yac
2 3 4
CaMocTosTennHan pabdoTa, Bcero 139 60 79
M3yUeHNE TEOPETHYECKOTO MaTepuana S0 50
100
aucuunnunsl {(TO)
KOHTPOJIbHBIE paboTsl 3a04HMKOB (KP3) 39 10 29

5. [lepeuyeHb yueOHO-MeTOANYECKOro ofecredyeHus I CAMOCTOATEILHOH

pa6oTbl 00y4aromHXcs 110 AMCLHUILINHE (MOAYJIIO);

Y4e0H0-METOIMIECKHE MATEPHUAIbl LId CaAMOCTOSATEIBHOM paboThl CTYJCHTOB YKa3aHbl B ILIIL

8-10.

6. IlepedeHb OCHOBHOM M JOIOJHHUTEJILHOH JIUTEPATYPHI

6.1. OcHoBHas JIUTEpATYpA

Tabnuna 7 — IlepedeHb OCHOBHOM JIUTEPATYPH!

ITepeueHb OCHOBHO#M NUTEpaATyphl IPUBEACH B TA0IULIE 7.

Hiudp

bubauorpaguyeckast ccobliIKa /
URL aapec

KonuaecTBo 3K3eMIUIIpOB B ODUOIHOTEKE
(KpOME IIEKTPOHHBIX IK3EMILIAPOB)

621.385
81

HyauH, Bukrop HukosnaeBuy.
DneKTpoHHbIE MpUOOpLI [ TeKCT] !

yuebHuk / B. H. AymuH. - 3-¢ u3a.,
nepepal. u gon. - M. : DHeprus,
1977. - 420 ¢. : puc. - bubn.: c.
417. - And. ykasz.: c. 418 - 420.

467

621.385(075)
528

barywes, BaaaumMup
AJIEKCAHAPOBHY.
ONEeKTPOHHBIE TPUOOPHI [TEKCT] -

yucOHUK / B. A. barywes. - 2-¢

u3a., nepepad. u gom. - M. : Beicut

wk., 1980. - 384 c. : puc., Tabn. -
bubn.: ¢. 378 (20 Ha3B.)

88

Ne
Ne TpyR0oeMKOCTE
. ¥ > CJia
| TeMbt pakTHYECKHX 3aHATHIA (DOpMBI [TPAKTUYECKHX 3AHATUH (uac) pasa
JVCLEUII-
JIAHBI
YuyeOHBIM IUTAHOM HE IIPENYCMOTPEHO
Bceero:
| 4.4. JlabopaTopHbie 3aHATHA
Temsl TaGOpPaTOPHEBIX 3aHATHH U UX TPYAOEMKOCTh IIPUBEACHBI B TaOMHMUE J.
Tabauua S — JIaGoparopHble 3aHATHA U UX TPYAOEMKOCTD
Ne TpynoeMm-
HaumeHoBaHHE 1a60paTOPHBIX paboT Ne pazjena
/1 KOCTh, (4ac) | AMCLMIUIMHBI
Cemectp 3
1 Hccnenosanue MIMPHHB! 3aNpEILEHHOM 30HbI 2 Pasznen 1
MOJYIPOBOAHHUKOB
2 HccnejoBaHuE XapaKTEPUCTHUK BBINIPSIMUTEIBHBIX 2 Pasaen |
IAOJ0B
3 HMccnenosanue sapukana 1 Paznen 2
4 HMccneaoBanue nojiynpoBOAHUKOBOrO CTaOUNHUTPOHA 1 Paszpen 2
Cemectp 4
| HccneqoBaHue NnojieBeIX TPAH3UCTOPOB 4 Paznen 3
2 Hccneaosadue OUMNONIAPHBIX TPAH3UCTOPOB, | 2 Paszgen 3
BKJIFOUECHHBIX 110 CXeMe ¢ 001ueH 0a3om
3 HccnenoBanne 3EKTPOBAKKYYMHBIX IpUOOPOB 4 Paznen 4
Beero: | 16

4.5. Kypcosoe npoekTHpoBanue (padbora)

YueOHBIM [1aHOM HE MIPEIy CMOTPEHO

4.6. CamocTosiTesibHag pabora CTYACHTOB
BHAbl CAMOCTOATENLHOM paGoThl U €€ TPYJ0EMKOCTh NPUBEACHBI B T20NHUE 6.

621.38
Al8

ABaesn, H. A.
nekTpoHHbIE IpUOOpPH! [ TekcT] :

yueOHUK 11 By30B / H. A. ABaes,
I IImmkus , pen. I'. T
[{InmkuH. - y4eb. u3a. - M. : M3a-
Bo MAH, 1996. - 544 c. : puc.,
Tabn., rpad., cxeMm. - bubi. : c. 536
- 537 (27 Ha3B.). - ISBN 5-7035-
1386-3

68
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6.2. JonosHHUTEeILHAs JUTEPATYpPA
[lepeueHb JONMOMHUTENBHOH JIMTECPATYPhI PUBEICH B Tabnuiie &.

Tabnuua 8 -- [lepeueHs JOMOTHUTENILHON JIUTEPATYPBI

12

Tadbnuua 11 — [lepeueHs ::eomz AlIMOHHO-CIIPABOYHBIX CUCTEM

[Iudp bubauorpagpunuyeckas ccbiika / Koau4ecTBO 3K3EMIUTAPOB B OHOINOTEKE
URL aapec (KpOME BJIEKTPOHHBIX 3K3EMIUIAPOB)

621.38 by/ibiueB, AHATOIHIA 3

BE90 JIeOHHAOBHY. DNECKTPOHHBIE

npuoopet [ Tekcr] . yuebHoe
nocoOue / A. JI. byneiues, B. A.
[IpoxopeHko. - MUHCK | Breici.
k., 1987. - 315 ¢. : puc.

621.315.5/.61 Ilerpos, K. C. Pagnomarepuansr, | 4
1130 PaaOKOMIIOHEHTEI U 3NIEKTPOHUKA
[Tekcer] : yuebHOE mocodbue / K. C.
[lerpos. - CII6. : [TUTEP, 2006. -
522 ¢. : puc., Tabn. - (YuebHoe
nocodue). - bubn.. ¢. 512 - 513 (38
Ha3B.). - And. yka3z.: c. 514 - 519. -
ISBN 5-94723-378-9

Ne i/ HanMeHoBaHue
He opeaycMOTpeHo
9. MarepnaibHO-TeXHHUYECKAH 0233, HEOOX0AUMAHA JJIH OCYIECTBIIeHHS
O@—uwwommﬁa.:r*—aﬂo nmpouecca 1nmo JMCUOMILIHHE
CocraB MaTepHaibHO-TEXHUYECKOM 0a3kl npeicTanied B Tabnuue 12.
Tabnuua 12 — CocraB MaTepHAILHO-TEXHUYECKOM 0a3bl
Homep ayauropuu
Ne n/nt HauMeHOBaHHE COCTABHOMR YaCTH MaTepHabHO-TEXHUUECKON Oa3kl (npu
HEOOXOIMMOCTH )
1 JlekuMoOHHAas ayIUTOPUS 24-01 (T")
2 Crenn 22-09 (I')

621.38 MIumxkul, I'. I'. DnexTpoHuka: 4
11163 yaeOHuk/l . [, Hlumkun, A. T
[HnmxuH. — M.: JIpoda, 2009. -
703 c.

7. IlepedyeHb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAHMOHHON CeTH

UHTEPHET, HeoOX0aAHUMBIX AJ11 0OCBO€HHA JHCLHILIHHBI
[lepedueHp pecypcoB MHGOPMALHOHHO-TEICKOMMYHUKAIIMOHHON cet MHTEPHET, HeobxoauMbIx

111 OCBOEHUS JUCIUIUIMHBI IIpUBEACH B TabauLe 9.

Tabnnua 9 — llepedeHb pecypcoB HMH(OPMALMOHHO-TENCKOMMYHUKAUNMOHHON cetv MHTEPHET,
HEOOXOAUMBIX IS OCBOCHHUSA JUCHMILIAHDI

URL aapec HanMmeHoBaHue

ftp://ftp.radio.ru/pub/ugo/ | Ycnosssie rpapudeckue 0003HaUYCHUA IIEMEHTOB IEKTPUUECKUX CXEM

8. Illepevyenb MH(POPMALMOHHBIX TEXHOJOIHil, HCITOJIB3YEMBIX MPH

OCYHICCTBJICHHMH G@ﬂmwﬁwm,ﬂmh?mﬁ.ﬂﬂ npouecca 1nmo AHCUMILIHHE
8.1. Ilepeuenn nporpammMHOro obecne4eHHs
[lepedeHp UCMIOAB3YEMOrO NMPOrpaMMHOro obecneyeHus npeacrasieH B Tadbmuue 10.

Tabnuua 10 — [TepeueHs MporpaMMHOIO 00ECTIeueHNS

No /i HauMeHOBaHUE

He npeaycMoTpeHo

8.2. IlepeyeHr HHPOPMAUHOHHO-CNPABOYHBLIX CHCTEM
[TepeueHn UCITONB3YEMbIX HHQOPMAIIHOHHO-CITPABOYHBIX CUCTEM IIPEACTABJIEH B Tabnnie 1 1.

10. ®oHA OLIEHOYHBIX CPEACTB AJIH MPOBEACHHS NPOMEXKYTOYHOH aTTeCTAHH

00yJyawmuxcs rno AUCLHHUINIHHE
10.1. Cocras ¢oHIa OLEHOYHBIX CPEACTB MPUBEIACH B Tabuuue 13
Tabnuua 13 - CocraB QoHaAa OUCHOYHBIX CPEACTB A1 IPOMEKYTOUHON aTTeCTaluu

By mpoMexyTOYHOM aTTeCTalluK [[pyMEpHBI TEpetdeHb OLIEHOYHBIX

CPEICTE

JK3aMcH

CHUCOK BOIIPOCOB K IK3aMEHY,

Jader

CIIHCOK BOMPOCOB;

10.2. TlepeueHb KOMIICTCHHHH, OTHOCAUIMXCH K AUCHMIUIMHE, W STanbl HX (POPMUPOBAHUA B
ApOoLEcCe OCBOCHUA 00pa3OBaTENFHON IPOrpaMMEl IPUBEACHEI B TabmuLe 14.

Tabnuua 14 — TlepeuyeHbr KOMIIETEHUMH € yKa3aHuem 31anoB Ux ¢GopMHUpOBaHMA B IIpOLIECCE
OCBOECHH: 00pa30BaTEILHOM MPOrPAMMBI

Homep cemecTpa

Jrans! GOPMUPOBAHUA KOMIIETEHIIMH 110
AACUMIUIMHAM/TIPAKTHKAM B IIpoLecce ocBoeHus Ol

OITK-7  «crocoOHOCTD

YUHUTBIBATH COBPpCMCHHbBIC  TCH/ICHIIHUH Pa3BHUTHA JNCKTPOHHKH,

NPOPECCHOHAILHON AEATENBHOCTH

M3MEPHTCIBHOH M BBIYMC/IUTELHOM TEXHHUKH, HH)POPMALMOHHBLIX TEXHOJIOTUH B CBOEH

3

MarepnajoBeICHUE

3

INEKTPOHHKA

4

DNEKTPOHUKA

d

PannoasToMaTHKa

10

|

[peaaunIoMHas NPakTHKa

[TK-5 «crmocobHOCTE OCYINECTBIATh COOp M aHaAW3 MCXOAHBIX JaHHBIX MJIA  pacuera H
NPOCKTUPOBAHUA AETANIEH, Y3JI0B U YCTPONCTB paAHOTEXHUYECCKUX CHCTEM)

3

DJIIEKTPOHUKA

PaguoTexHUYECKHE e M CUTHAJIEI

DIEKTPOHMKA

DIEKTPOITUTAHUE YCTPONUCTB U CUCTEM

LN BV [ LN S

O0padoTKa peUEBbIX CUTHAJIOB




13

14

L

PaguoTeXxHUUECKHE ENU U CUTHAbI

CXEMOTEXHHUKA aHAITOTOBBIX 3JIEKTPOHHBIX YCTPOMCTB

DNEKTPOAMHAMUKA H PACIIpOCTpPaHEHNE PagHOBOJIH

KBaHTtoBbie nipubopsl CBY

[lpoussoacTBeHHas  (Hay4yHO-UCCIEAOBaTeabLCkass — padora)
NMPaKTHKA

Ycrpo#icTBa reHEpUPOBAHUA U GOPMUPOBAHUS CUTHAIOB

Ycrporctea CBY 1 aHTeHHEI

(OCHOBBI TEJIEBUIACHHUA

3 YcrpoiicTBa nnpuema u 00paboTKHY CUTHANOB

9 (OCHOBBI TEOPHH OONTUMM3AIIMH

9 [Iporpammupyemeie  ycrpodictea mudposoii  o6paboTku
CHTHAJIOB

9 Ycrpoictea npueMa M o0paboTKH CUTHAIOB

9 OCHOBBI MAaTEMAaTHUECKOI0 MOACIUPOBAHUA PAAMOTCXHHYECKHX
CUCTEM

10 [IporpamMmupyemeie  ycrpoiictea  uudposort  obpabortku

CHUT'HAJIOB

Cucremsl 0TOOpaxeHUsA HHPOPMATUH

[ludpoBbic YCTPOACTBA 1 MHKPOIIPOLIECCOPHI

CXEeMOTEXHHUKa aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOMCTB

OCHOBBI KOHCTPYUPOBAHHUA M TEXHOIOTHM Npou3BoACTBa POC

[ludpoBEIC YCTPOKMCTBA H MEKPOIIPOLIECCOPBI

(OCHOBBI OIITO3JIEKTPOHUKH

10.3. B xayecTBe KpUTCPUEB OUCHKHU YPOBHSA CHPOPMHPOBAHHOCTH (OCBOCHHA) Yy oOydarommmxcs
KOMIETEHLHH MPUMEHAECTCA LIKATa MOAYJIbHO—PEHTHHIOBONH CUCTEMbI yHHBepcuTeTra. B Tabmune
15 npeacrasnena 100—-O0aunpHat M 4-0annpHad IIKadbl IS OUEHKH COOPMHPOBAHHOCTH

QOO0 | OO ~J| ~J| ~1| ~]| ~A| ~1| ] O [] N[

Pu3nyecKkre OCHOBEI aKyCTOOITO3IEKTPOHUKH

IlpoussoacreeHHas  (HayyHO-UCClEAOBarensckas  pabora)
NpaKTUKa

Q0

[IporpammMupyeMble  ycrpoidictBa  umdposoit  06paboTku
CHTHIOB

9

10 CHUCTEeMBI palMOCBA3HU C NOABHKHBIMH 0OBEKTaMH

10 [ToMeX0yCTOMUMBOCTE PAAHOTEXHHUYECKHX CHCTEM

10 CpencrBa HHTPOCKONHUH

10 CHCTEMBI M CETU PAIUOCBI3HU

10 OCHOBbBI CIIYTHUKOBBIX PAAUOTEXHHUYECKHUX CHCTEM

[[porpaMMupyeMble  yCTpOHCTBa  1MppoBoii  00paboTKH
CHTHAJIOB

10

10 MareMaTHYeCKHE METOAb! B PAAHOTCXHUKE

[IK-6 «rOTOBHOCTH BBIIONHATHL pPACUYET W MPOCKTHPOBAHHUE JCTANCH, Yy3110B M YCTPOMCTB
PaJMOTEXHHYECKHX CHCTEM B COOTBETCTBMH € TEXHHUECKUM 33/laHHEM ¢ UCHOJIB30BAHUECM CPEACTR
ABTOMATU3ALMH [IPOCKTHPOBAHUAN

DNEKTPOHUKA

MarepHaloBEeACHUE

SNCKTPOHHUKA

DNEKTPOIIUTAHUE YCTPONUCTB M CHCTEM

Nl &)W W

PanmnoaBToMaTHKa

OCHOBBI KOMITBIOTEPHOTO MNPOSKTHUPOBAHUSA PAINOINCKTPOHHBIX
CUCTEM

CXEMOTEXHHUKA aHATOTOBBIX IEKTPOHHBIX YCTPOHUCTB

KBanrtossie mpuGopsl CBY

Ycrpoiictea CBY 1 aHTEHHEI

LInppoBeie yCTPOIMCTBA 1 MUKPOIIPOLIECCOPHI

CXEMOTEXHUKA aHANIOTOBLIX 3JICKTPOHHBIX YCTPONCTR

Liv¢ppoBele yCTPOMCTBa ¥ MUKPOITPOLIECCOPHI

KOMITETCHLIUH.
Tabnmua 15 —Kputepum oneHkH ypoBHs ¢(pOpMHUPOBAHHOCTH KOMITETEHLIMH
OlLeHKa KOMIICTEHIIA
5 100- 4-HambHasA XApaKTepUCTUKA CHOPMUPOBAHHBIX KOMIICTEHIMI
atbHas A
IIKa/1A
- ofywarommitcs ray0OKO M BCECTOPOHHE YCBOWI IIPOrpaMMHBIM
MaTepHan;
- YBEPEHHO, JIOTUYHO, IIOCICXOBATENBRHO U IPAMOTHO €0 U3J1araeT;
conmanoy | - CTHPAICh HAa 3HAHHA OCHOBHOH M JIOTIOTHMTE/ILHOH JIMTEPATYPHI,
85 <K <100 «aqrenoy | TECHO NPUBA3LIBACT YCBOCHHBIC HAYYHBIC [T0JOXKCHHUS C MPAKTHIECKOM
NCATEALHOCTBIO HAIIPABJICHHUA,
- yMeno 00OCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMEIC UM WJCH,
- JenacT BBIBOABI U 000011IeHUA
- cBOOOOHO BAAJACET CUCTEMOH CIICLHAIM3UPOBAHHBIX NOHATHIA.
- 00y4arOUMACS TBEPAO YCBOWI NMPOrpaMMHBLIA MaTEPHANI, I'PAMOTHO H
[10 CYIICCTBY H3Jaract €ro, OIUpaschk Ha 3HaAHWI OCHOBHOH
JIATEPATYPHI,
(XOPOLIIO - HE JIOITyCKaEeT CYLIECTBEHHLIX HETOYHOCTEH, ]
70<K <84 aqrenoy | - YBASPIBAET YCBOCHHBIC 3HAHWA C MPAKTHYECKOH ACATCIBHOCTBIO
HalpasJICHUS,
- APr'YMEHTHUPYET HAYUHBIC MMOJIOKECHHUA
- Jes1aeT BeIBOABI H 00001me s
- BJIAJEET CHCTEMOH CIIELMATH3UPOBAHHBIX MOHSTHIA.
- 00y4aromuUiCcsa yCBOMI TOJIBKO OCHOBHOH IpOrpaMMHBLIA MaTepHal,
10 CYLUIECTBY M3JIAraeT €ro, OMUpasch Ha 3HAHUA TOJABKO OCHOBHOM
JIUTEPATYPHI;
«YIOBJIETBOPU | - JOMYCKACT HECYIIECCTBEHHBIE OIIMOKH H HETOMHOCTH,
55 < K <69 TCIILHOR - HUCIHBITBIBACT 3aTPYAHCHUA B MNPAKTHUYECKOM MPUMEHEHMH 3HAHHM
«3a4TCHO» | HAIpAaBIIEHUA,
- cn1abo apryMEHTHPYET HAYYHBIC TTONIOXKECHUA,
- 3aTPyAHAETCA B QOPMYIUPOBAHUU BLIBOJOB U 00001IEHNH;
- YaCTUYHO BJAJECT CHCTEMOH CNIELHAIM3NPOBAHHBIX MOHATHH.
- o0yqaromuiics HE YCBOWJI 3HAYUTEILHOH YacTU MNPOrpaMMHOTO
MaTepuana;
«HEYJOBJICTBO | -  JAOITYCKA€T CYLIECTBCHHLIE OIUMOKM W HETOYHOCTU [IpH
K<ss PUTEIILHO» | paCCMOTPEHUH NpOOJIEM B KOHKPETHOM HallpaBJICHHM;
«HE 3aYTE€HO» | - KCHBITBIBAECT TPYAHOCTH B ITPAKTHUYECKOM [IPHMEHEHUM 3HAHUH,
- HE MOXKET apr'yYMEHTUPOBATh HAYYHbIE ITOJIOKEHHUA,
- He GOpPMYJIMPYET BHIBOAOB H 000OILIECHHIA,

QOO0 ~]| ~A| ~| OV |

[IporpamMmmupoBaHue MHKPONIPOLIECCOPOB
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10.4. TunoBbl€ KOHTPOJILHBIE 3a0aHUA WAW UHBIC MATCPHAIIBL.
1. Bormpockl (3anauu) a5 3k3aMeHa (Tabivua 16)

Tabnuna 16 — Bornpocs! (3axaun) 1t 3K3aMeHa

16

Ne /1 [lepeueHb BOIPOCOB (3aaa4) AJis JK3aMeHa

1 O6ume cBeACHU O MOMEBbIX TPAH3UCTOPAX.

2 CTpyKTypa NOAEBOI0 TPAH3UCTOPA € YIIPABILIOIINM P-N MEPEX0JI0M U NMPUHIIMII €T0
paboThl.

3 DJIEKTPUYECKHE CXEMBI BKJIFOUEHUS [10JIEBBIX TPAH3HCTOPOB ¢ YIIPABIAIOLIUM P-N
NEPEXOJA0M M UX OCOOCHHOCTH.

4 CeMeMCTBO CTOKOBO-3aTBOPHbBIX XapPaKTEPHUCTHK MOJIICBBIX TPAH3UCTOPOB C
YIPABIAIOMMM P-n IEPEXOIOM M MX 0COOEHHOCTH.

J CeMeHCTBO BLIXOAHBIX XapaKTEPUCTHUK MOJEBBIX TPAH3UCTOPOB € YIIPaBJIAIOIIHAM p-n
[IEPEXOAOM U MX OCOOCHHOCTH.

6 3aBUCHMOCTE KOH(pHUrypaluu «KaHajia» [OJMEBbIX TPAH3UCTOPOB C YIIPABASOIIUM pP-N
EPEXOJAOM OT H3MCHECHHUR HANPAXKEHUS «CTOK-HUCTOK» MPH NOCTOSHHOM HANPAXKCHUH
«3aTBOP-UCTOKY.

7 ['padyueckuii criocol nOCTpoeHU CTOKOBO-3aTBOPHBIX XAPAKTEPUCTHK 10 BHIXOIHBIM
XapaKTEPUCTUKAM IOJEBBIX TPAH3UCTOPOB € YIIPABJIAIOLIMM P-N NEPEXOAOM.

g Crpykrypa MJII1 monesoro TpaH3ucropa ¢ « MHAYLIMPOBAHHBIMY KaHAJIOM W MPUHIIHKII
ero paboThI.

9 OnekTpudeckye cxeMsl BKodeHns MJII1 noseBhIX TpaH3UCTOPOB C
«UHIYUHNPOBAHHBIM)» KaHAIOM H UX OCOOCHHOCTH.

10 CeMelicTBO CTOKOBO-3aTBOPHBIX XapakTepUCTUK M1 MOIEBRIX TPAH3HCTOPOB C
«MHIYIHUPOBAHHBIM)» KAHAJIOM H UX OCOOEHHOCTH.

11 CeMeHCTBO BBIXOAHBIX XapakTepuCcTUK MJIIT moneBeIX TPAH3UCTOPOB C
«MHIYIMPOBAHHBIM)» KAHAIOM U UX OCOOCHHOCTH.

12 Crpykrypa MJII1 moneBoro TpaH3ucTopa CO «BCTPOCHHBIMY KaHATIOM U ITPHHLIMII €10
paboThI.
13 DeKTpUYECKUE cXeMbl BKIHO4eHUA M/JIIT nmojieBbix TpaH3UCTOPOB CO «BCTPOCHHBIMY

KaHAIOM M UX 0COOEHHOCTH.

14 CeMeifCTBO CTOKOBO-3aTBOPHBIX XapaxtepucTuk M/JII1 noneBsix TpaH3UCTOPOB CO
«BCTPOCHHBIM)» KAaHATOM H HX OCOOCHHOCTH.

15 CeMelicTBO BRIXOIHBIX XapakTepucTuk MII nofieBeix TPaH3UCTOPOB CO
«BCTPOCHHBIM» KAHAJIOM U UX OCOOEHHOCTH.

16 AuddepeHUHaNbHbIE WM MATOCUTHATILHBIC MapaMeTphl NOJIEBBIX TPAH3HCTOPOB.

17 OnpeaeneHue au$pdepeHIMATBEHBIX 1aPaMETPOB MOJIEBBIX TPAH3MCTOPOB MO
CeMENCTBaM CTOKOBO-3aTBOPHBIX M BBIXOAHbBIX XaPaAKTEPHCTHK.

18 PaGoTa 1moJeBbIX TPAH3UCTOPOB B IMHAMHYECKOM PEXKHME.

19 Otnuane onpeacaeHua andPpepeHHaIbHBIX TAPaMCTPOB B JHHAMHYECKOM PEXUME OT
HX ONIPEAC/ICHUA B CTATUUECKOM PEXMME.

20 O6ume cBeaeHuA 0 OUIOJSIPHBIX TPAH3UCTOPAX.

21 YCTPOHUCTBO M KOHCTPYKTUBHBIE OCOOEHHOCTH OUINOIAPHBIX TPAH3UCTOPOB.

22 DNEKTPHUYECKUE CXEMbI BKITFOUEHHU GUITONSAPHBIX TPAH3UCTOPOB M MX OCOOCHHOCTH.

23 PaGota GHIOIAPHOro TPAH3UCTOPA, BKIFOUEHHOIO MO CXeMe ¢ obiel 6a30i, B
PEXUMAX KOTCCUKHU» M «HACBHIIECHUS.

24 PaGoTa GHIIOAIPHOro TPAH3UCTOPA, BKIIFOUEHHOTO 110 CXeMe C o0uieit 6a3oH, B
KAaKTHBHOM)» PEKUME.

25 OO0mue cBeaeHts O CTATHYSCKUX XapaKTEpUCTHUKax OUMOIAPHBIX TPaH3UCTOPOB.

26 CeMeHCTBO CTAaTHYECKMX BXOJHBIX XapaKTepUCTUK OUIIOIAPHOro TPaH3UCTOPA,
BKJIIOUEHHOIO 110 cxeMe ¢ oduiei 6a3oi, 1 ux 0COOCHHOCTH.

27 CeMelfCTBO CTATHYECKHX BBIXOAHBIX XapaKTEPUCTHK OUIIONAPHOrO TPAH3IUCTOPA,
BKJIFOUEHHOTO 110 ¢XeMe ¢ oOmmen 6a30i, 1 HX 0COOEHHOCTH.

28 CeMelCTBa XapaKTEPHUCTHK IPAMOI nepefadu U 0OpaTHOH CBA3H ONUITONAPHOrO
TPAH3KUCTOPA, BKIIOUEHHOTO 110 cxeMe ¢ obwei 6a30H.

29 PaboTa 6GUNONAPHOTO TPAHIKCTOPA, BKIIIOUEHHOI'O 110 CXeMe ¢ OOIIHM SMHTTEPOM, B
PEXUMAX «OTCEHUKHU» U «HACBIIIICHUAY.

30 PaGoTta OMIOJIAPHOro TPaH3UCTOPa, BKJIKOUEHHOTO 10 CXeME € OOIINM 3IMUTTEPOM, B
KAKTHBHOM)» PEXKUME.

31 CeMeiiCTBO CTATMYECKUX BXO/JAHBIX XapaKTEPUCTHK OUITOISPHOrO TPAH3UCTOPA,
BKJIFOUEHHOI 0 MO ¢XeMe ¢ OOIMM IMUTTEPOM, U UX OCOOEHHOCTH.

32 CeMeHCTBO CTATUYECKUX BBIXOAHBIX XapaKTEPHUCTUK OHUIIOIAPHOrO TPAH3UCTODR,
BKJIIOUEHHOI'O MO cxeMe ¢ 0611UM IMHUTTEPOM, U UX OCOOEHHOCTH.

33 CxeMa BKIIIOUEHHA OUIOISPHOrO TPAH3UCTOpa ¢ OOIIMM KOJLIEKTOPOM B «AKTUBHOM Y
peXUMeE U ee OCOOEHHOCTH.

34 Cucrema H napaMeTpoB OUIOMAPHBIX TPaH3UCTOPOB.

35 MOoTOTPaH3UCTOP, YCTPOUCTBO U IIPUHUMIT ACHCTBHA.

36 DNEKTPOHHBIE TAMIIbl, KOHCTPYKUMA M ITPHHLIMIT JCHCTBHAL.
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2. Bonpocesl (3anaun) ang 3adera / AupPepeHIpOBaHHOTO 3a4era (Tabnuua 17)
Tabmuua 17 — Borpocs! (3ana4un) g 3adera / audg. 3auyera

18

24

H.%EE@ETEE@ AUOAbI, OCHOBHBIC ITapPaMCTPbI TYHHCIIBHBIX JHOJXOB.

25

AHaIN3 BONLT-aMIIEPHONR XapaKTEPUCTUKH TYHHEIBHOIO AMOAA C ITOMOLIBIO 30HHBIX
aUarpaMMm.

3. TeMbpl ¥ 33aJaHde A9 BBINOJIHEHUA KypPCOBOUM paloOThl / BHIIOAHEHUA KYpPCOBOro IPOEKTa
(Tabnuia 18)
Ta6nuiia 18 — TlpuMepHBIH IepedeHs TEM JJIS BBHIIOIHEHHA KypcoBOM paloThl / BBHITOJHCHUA

KYpCOBOI'O IPOCKTA

Ne ii/mt

[TpuMepHEI nepedeHs TEM A BBIIOJIHEHUA KyPCOBOM paboTsl / BBIMIOTHCHUA
KYPCOBOTO IIPOEKTa

Y4eOHBIM [UTAHOM HE NIPEAYCMOTPEHO

4. Bonpocs! A MpOBEACHHA IIPOMEXYTOYHOM aTTeCTalldH NpH TeCTHPOBAaHMH (Tabnuua 19)

Tabnnna 19 — [IpuMepHbIid NEPEUECHL BONPOCOB I TECTOB

Ne /i

[[pUMEpHBIH NEpEUEHb BOMPOCOB I TECTOB

Kak 13 XUMHUYECKH YHCTOTO ITONYIPOBOIHIKA ChOPMHPOBATH NONYIPOBOAHMK N-THIIA?

Kak noabuparoT BelecTBa 1isi IOHOPOB?

[ToueMy MOJYNPOBOAHUKH N-THUITA HA3bIBAIOT NMOIYIPOBOAHUKAMH C 3ICKTPOHHOH
31EKTPONPOBOAHOCTHIO?

"ne naxogurcst yposeHb DepMH B 30HHOH AMarpaMMe 1oJ1yIPOBOAHUKA N-TUNA?

Kyna cmemaercs yposeHb DepMU B 30HHOH AUarpaMMe NonymnpoOBOIHHKA N-TUMA IPH
YBCIMUCHHUH KOHIICHTPAlIMM aTOMOB JOHOPHOH NpHMecH?

Kyna cMmeimaerca yposeHs DepMH B 30HHO#H AHArpaMMe oJyIpOBOAHHKA N-THIIA [IPH
YBEIIMYCHUHN TEMIICpaTyphl?

Y0 ocTaeTcs Ha JHEPreTHUECKOM YPOBHE JOHOPHOHW MPUMECH IIPH MOJTHOH aKTHBALUH
ee aTOMOB”?

Kak u3 XHMHYECKH YHCTOTO NMONYNPOBOAHNKE CHOPMHUPOBATE IOJNYIIPOBOAHUK p-THIA?

Kakue npuMecH Ha3bIBaKOTCA aKLEIITOPHLIMHU?

10

[ToueMy MOJYNPOBOAHUKH P-THIIA HA3LIBAIOT NOMYIIPOBO/HMKAMH C ABIPOYHOH
3NEKTPONPOBOAHOCTEI)?

11

YeM OTIHHAETCA MOIYNPOBOIHUK N-THIIA OT MOJIYMPOBOAHHUKA p-THIA?

Nei/m | IlepeueHs BONIPOCOB (3a1a4) A/ 3a4era / AUPEPEeHLIMPOBAHHOTO 3a4€Ta

] [TonynpoBOAHUKHN ¢ COOCTBEHHOH JEKTPOIIPOBOIHOCTEIO.

2 [ToynpPOBOAHUKH C HJIEKTPOHHOH 3JEKTPOIPOBOIHOCTHIO.

3 [TonynpOBOAHUKH C ABIPOYHOH 3JIEKTPONPOBOAHOCTHIO.

4 JIpeiidoBblit TOK B MOJYNPOBOJHHAKAX.

5 JIuddy3MOHHBIN TOK B MOJTYIMPOBOIHHKAX.

0 ONEKTPOHHO-ABIPOYHBIHN NIEPEXO] B COCTOSHUH PABHOBECHS.

7 [IpsaMoe BKIIOYEHUE p-n-TIepexoa.

8 O6paTHOE BKIIKOHEHUE P-N-IIEPEX0A.

9 TeopeTnueckas BOJILT-aMIIEPHAA XapaKTepHCTHKA p-n-epexoaa.

10 PeanbHaa BOJIbT-aMIICpHad XapakTEPUCTHKA P-N-IIEPEXOAa.

11 Buael npo6oeB p-n-nepexosia ¥ uX 0COOEHHOCTH.

12 EMKOCTH p-n-repexona.

13 Haznauenue ¥ xacCupuxanua noaynpoOBOAHUKOBBIX JHOIOB.

14 OOume napaMerpbl NOIYNPOBOAHUKOBBIX JHOOOB.

13 BhInpAaMUATENILHEIE JHOJEL.

16 OAHONOAYNEPHOAHBIN BHIIPAMHUTENL — IPUHLKI €T0 AEHCTBUS.

17 Binusanue TeMnepaTyphl Ha BOJIBTAMIIEPHBIE XapaKTEPUCTUKH [HONYITPOBOIHHUKOBBIX
JAOJIOB.

18 ["padpuuecKkuii METO ONpEICICHUs IapaMeTPOB pabodero pexuma
MOJYNPOBOAHHUKOBBIX AUOIOB.

19 [TonynpoBOAHHKOBBIE CTAOWINTPOHKI, ClIEHANBHBIE TAPAMETPEI 1101YIIPOBOJIHNKOBBIX
CTabUIIUTPOHOB.

20 AHann3 paboThl IONYNPOBOIHUKOBOTO CTabMIN3AaTOPa HANPSIKEHUA C [TOMOLIBIO
JTMHHH HArPYy3KH.

21 CtabucTop U ero BOJIbT-aMIIEPHAss Xapak TePpHCTHKA.

22 Bapukansei, CXeMbl BKIIOYEHHA B YJIEKTPHYCCKYIO LICTID.

23 DKBHUBAJICHTHAA CXEMa BapHKara M €ro OCHOBHBIC ITApaMETPBI.

12

Kakne nBa Toka MOTYT UMETh MECTOQ B IIOJIYIIPOBOAHUKE”
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9 HMcnonw3ya rpapuaeckuil METOA, ONMPEACIIUTE CEMEHCTBO YIIPaBIAKIINX
XapakTEPUCTHUK MMOJIEBOrO TPAH3IUCTOPA N0 U3BECTHOMY CEMEHCTBY €r0 BHIXOJHBIX
XapaKTEPUCTHK,

10 [To U3BECTHOM BOJILT-aMIICPHOH XapaKTEPHUCTUKE HOJYITPOBOAHUKOBOIO CTaOMIUTPOHA

OIPEOECINUTD €ro CICUHalbHbIE TapaMETPHI.

19

13 Y10 Takoe noosuxcHocms HOCUTEEH 3apaa0B, UEMY OHA pOBHA?

14 B kakoM clyuae TOK, IpOTEKAIOMMA B ITOJYNPOBOAHUKE, OYI€T UMETH JAPEA(POBYIO U
nudy3IMOHHYH COCTaBIAIOLINE?

15 Kak co31aercs anekmporHo-dulpoyunsiil IEpexo’?

16 B pe3ynbTrare yero B (p-n) — nepexoe GOpMHUpPYETCH nomenyuanvhsiti bapvep?!

17 [Touemy andPy3HOHHOE IEKTPUUECKOE NONE B (p-Nn) — NEPEXOJC ABNACTCH
mopmo3awum 111 OCHOBHBIX HOCUTENEH 3apana’

138 B yeM oT/IM4YME OCHOBHBIX HOCHTEIICH 3apaaa OT HEOCHOBHBIX?

19 Kax 3aBHCHT TOMIHHA (p-n) — MEPEXOAa OT KOHUEHTPAIIUH IIPHMECEH B P U N —
obnactax?

20 Kak u moyeMy M3MEHIETCA HANPAKECHHOCTD 3JIEKTPHYECKOTO MOJA B (p-n) — EPEX0Ie

[IPH €ro IPsIMOM CMEILCHUU?

5. KoHTpo/IbHBIC H NTPpaKTHHYECKHUE 321a44 / 3aaHus O NUCLMIUTHHE (Tabiuna 20)
Tabmmua 20 — [IppMepHbIi nepedyeHb KOHTPOIBHBIX M MIPAKTHYECKUX 3a4aY / 3aaHui

Ne /i

[IpuMmepHEIH MepeYeHb KOHTPONBHBIX M IPAKTUHMECKUX 3a1ad / 3a1aHui

PaccunraTrh OpAaMO€E COIPOTHUBIICHUE BBIIPAMHUTENIBHOIO 1MOAa IOCTOSHHOMY TOKY U
npaMoe AU GepeHINaTIEHOE CONIPOTUBIIEHUE IM0Aa IEPEMCHHOMY TOKY, HCIIONb3YA
ero BOJLT-aMIIEPHYIO XapaKTEPUCTHKY.

["pacuuecKUM METOAOM ONPEACIUTS IAPpAMETPEI AH0La B pabodYeM PEXKUME.

C nOMOOIBIO FHEPreTHYECKUX AUarpaMM MPOaHATU3HPOBATE BOJLT-aMIICPHYIO
XapaKTEPUCTUKY TYHHEJILHOTO AUOLA.

C MoMOLIBIO JIMHUHM HArpy3Ky MPOaHaJM3upoBaTh padoTy [0JYIIPOBOIHHKOBOIO
CTaOWINTPOHA.

C MOMOLIBIO JIMHUM HArpy3Ky MPOaHAU3UPOBaTh padoTy [10JYIIPOBOIHUKOBOTO
cTaOWIK3aTopa HAIPAKECHHUS.

[To ceMeicTBaM CTOKOBO-3aTBOPHBIX U BLIXOHBIX XapaKTEPHCTHK ONPCACHUTD
nrpPepeHIHATBHBIE [TapaMETPBI MOJIEBOTO TPAH3UCTOPA C YIIPABJIAKOUIAM P-1-
[IEPEXOI0M.

[To ceMelicTBaM BXOJHBIX U BBIXOIHBIX XaPAKTEPUCTHUK ONPEACTIHTD MAJIOCUTHATIbHBIC
andpepeHuMaNbHbIE NTapaMeTpsl OUNOIAPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO 10 CXEME
¢ ob1eit 6a30it.

C nOMOUIBIO IKBHBAICHTHOM CXE€MbI BapHKana NpoaHanTH3HPOBaTh 3aBUCHUMOCTD €10
NOOPOTHOCTH OT YaCTOTHIL.

10.5. MeroauyecKkue Marepuanbl, ONPEACHAIOIINEC MPOUCAYPHl OLEHUBAHMA 3HAHUH, YMEHMHH,
HABBLIKOB M / WIM ONBITA JCATEJbHOCTY, XaPAKTEPUIYIOLIMX 3Tanbl QOPMHUPOBAHUA KOMIIETCHIIHH,
coaepxkarca B [TomoxeHuax «O TEKyLIEM KOHTPOJE YCIEBAEMOCTH M IIPOMCIKYTOYHOH aTTECTAIINM
cryaeHToB [YAII, ofygarommxcs 00 NporpaMmsl BhICIIErO 00pasoBaHus» U «O MOIXYJIBHO-
NeHTHHTOBOM CHCTEME OLICHKH KadecTRa yueOHON paboThl CTyAeHTOB B | YAI».

11. MeToan4yecKHe YKa3aHUS AJIA 00y4aroMUXCst 0 OCBOSHHIO JHCHHIIIHHBI

[[enbro AUCLMIUTHHEL ABNACTCA — MOJIYYCHHE CTYJCHTaMH HEOOXOAUMBIX 3HAHWH, YMECHHH H

HaBbIKOB B 00JIACTH «OJICKTPOHHKH»/ CO3JaHUE IOIICPKUBAIOINCH 0OpA30OBATCIBHOH CpEAbI
IPENOAABaHUA  « DJIEKTPOHUKK»/ TNPEAOCTABICHUE BO3MOXXHOCTH CTYICHTAM PpPa3BUTh U
IPOJEMOHCTPUPOBATh HABBIKM B 00OJAaCTH IIPOCKTHPOBAHWA COBPEMEHHOH JJIEMEHTHON 0assl,
IIMPOKO UCIONIL3YEMOHM B pasNIHYHBIX PAAHOTEXHUYCCKHUX HENAX.

MeToaH4YyecKHe YKA3AHHA sl 00y4arouuXcs 0 OCBOEHHIO JIEKIIHOHHOT0 MaTepHaJia

OCHOBHOC Ha3HAUECHHE JCKIMOHHOIO MATepHajla — JIOTHYECKH CTPOHHOE, CHCTCMHOE,
rIyboKoe ¥ SCHOE M3NOXKEHHE yueOHoro Marepuana. HasHaueHue COBPEMEHHOM JIEKIHH B paMKax
TUCHHMIUIMHBI HE B TOM, 4YTOOBI MOJYYUTh BCK) HMHOPOpMaAUMIO 10 TEME, a B OCBOCHHH
¢yHIAaMEHTATBHBIX NPOo0eM IUCUMIUIMHBL, METOA0B HAYYHOIO [O3HAHUA, HOBCHIUX JOCTUXXEHUH
HaydHOH MbIcid. B ydeOHOM  1ipoliecce  JEKLMA  BBIIOJIHAET  METOAOJIOIHYECKYIO,
OPraHU3alMOHHYI0 U HH(GOPMAUMOHHYK (PyHKUMH. JIEKIUs pacKpeIBaeT [IOHATHHHBIH anIapar
KOHKPETHOH 001acTH 3HaHMA, €€ MpoOieMbl, AaeT LENBHOE IMPEACTABJICHHE O JHUCLMIUIMHE,
[IOKA3bIBACT B3aHMOCBA3b C APYTUMH AUCLMIUTHHAMH.
[[naHUpyeMBl PE3YILTATh] IPY OCBOEHUN 00YYaIOIMAMCA JEKLIMOHHOIO MATEPHANIA.

~  TIONYYCHHE COBPEMEHHBIX, HEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHMH, YPOBCHb KOTOPBIX
OTIpEAELNAETCA LEJIEBOM YCTAHOBKOHN K KaXKI0H KOHKPETHOH TEMCE;

—  NOJIYYEHHE OIIBITA TROPUECKON paboThl COBMECTHO C IIPENOAABATEIICM;

— pa3BHUTHE  MNPOMECCHOHATBHO—ACIOBBIX  KayecTB, JIO0OBH K  INIpeaMETy H
CaMOCTOATENBHOTO TBOPYECKOTO MBIIILICHHA.

—  nogBleHHE HeOOXOAUMOT0 HHTEpECa, HeoOX0AUMOro A1 CaMOCTOATENBHON paboThl;

—  [IOJy4YEHHE 3HAHUM O COBPEMEHHOM YPOBHE PA3BHUTHA HAYKH M TCXHHKH M O MPOTrHO3E
X PA3BUTUA HA OvKaHilMe rOAbl,

~ HAy4YUTCA MeEToauHecku oOpadarbiBaTh Marepydan (BBIJACHATH [IABHBIC MBICIM W
MOJOMKEHMA, TPUXOJAUTh K KOHKPETHEIM BbIBOJAM, MOBTOPATH UX B PA3IMYHBIX POPMYTHPOBKAX);

—  MOJAYYEeHHE TOYHOrO MOHUMAHUSA BCeX HEOOXOONMBIX TEPMHHOB H MOHATHH.

JIeKLIMOHHBIM ~ MaTepyan  MOXET  CONPOBOXAAThCA  JAEMOHCTpaluuMer  CnanaoB M
HCIONB30BAHMEM Da3JaTOYHOr0 Marepualia IIpd  [MPOBEACHHMH KOPOTKMX HTHCKYCCHH 00
0COOEHHOCTAX MPUMEHEHHUSA OTAEIbHBIX TEMATHK IT0 JUCLUHMILUTHHE.

CTpyKTypa NpeA0CTABICHHA JEKIIMOHHOr0 MaTepyana:

~  PaccMOTpEHHE TEOPETUUECKOrO Marepuana;

—  AHaiu3 JICKTPUYECKUX CXEM U XapaKTEePUCTHK HOJYIIPOBOAHUKOBRIX TPHOOPOB;
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— JleMOHCTpauMs MPOMBIUUIEHHBIX 00pa3uoB [ONYNPOBOAHUKOBBIX NPUOOPOB U
YCTPOUCTB HAa UX OCHOBE.

MeToanvecKne YKA3aHUA 1A 00y4alOUIMXCs 0O NPOXOKAEHHIO J1a0opaTOPHLIX paGoT

B xoae BeinosiHeHus j1a00paTopHbix paboT oOywaromuics T0bKeH YriayOuTh U 3aKpenuTh
3HAHHMA, IPAKTHYECKUEC HABBIKH, OBNAJEThH COBPCMEHHOH METOAMKOH U TEXHUKOMN SKCNECPUMEHTA B
COOTBETCTBHM C  KBAIM(PUKALMOHHON  XApaKTEPUCTHKOH  oOyuaromerocs.  BumonHeHue
1aDOpaTOPHEIX paloT COCTOMT M3 IKCIEPUMECHTAILHO-NPAKTHYECKOHN, pPaCHETHO-aHATUTHYECKON
YACTCH ¥ KOHTPOJIBHBIX MEPOIPUATHH.

BeimonHenue naboparopHeix pabor o0ydaromuMmcs SABIACTCA HEOTHEMJIEMON YacTbiO
M3YYEHUSA [JHUCUMIUIMHBI, ONPCACNAEMOH Yyu4€OHBIM IUIAHOM M OTHOCHUTCA K CpPEICTBaM,
00ECIEYMBAIOUINM PELICHUE CINEAYIOINX OCHOBHBIX 33434 ¥ 00yHaroInerocs:

— NpHOOpETeHHE HABBIKOB MCCIIEAOBAHMA MPOLIECCOB, BJIEHUA U OOBEKTOB, H3yYaeMbIX B
paMKax JaHHOM JUCLMIUIHMHEIL,

— 3aKpEIUICHHE, Pa3BUTHC M ACTAIM3AlMA TEOPETUYECKHMX 3HAHUH, NOTYYEHHBIX Ha
NEKLMAX |

— TIONlydeHHE HOBOH MH(DOPMAUNH N0 H3YYAEMOH JUCLIUILIHHEE

~ NpUOOPETEHHE HABBIKOB CAMOCTOATENLHOM paboThl ¢ 1abopaToOpHBIM 0O0OPYIOBAHHEM H
npubopamu.

3aganue u TpeOOBAHHA K NPOBEACHHIO Ja60paTOPHBIX pafoT

HMccnenoBanue XapakTepHCTHK MOJYIIPOBOIHUKOBBIX NpuOopoB. JlabGoparopHas paGora
BBIMOJIHACTCA OpUrajoil M3 IABYX-TpPEX CTYACHTOB HA YHUBCPCAIBHBIX H3MCPHTCILHBIX CTEHOAX.
[lpoBeneHue wuccaenoBaHHH OCYMICCTBIIAETCA B COOTBETCTBHH C 3aJaHHEM H B YKA3aHHOM
MOCNICA0BATE/IBHOCTH. Pe3yabTaThi M3MEPEHUHM 3aHOCATCA B OPOTOKOJ HCIBITAHHI, KOTOPBIH IO
OKOHYaHHWH HCCICIOBAHNH JO/DKEH OBITH NPEACTABIIEH JAJid NPOBEPKHU MPEINOAABATEIO.

CTpykTypa u gopma oT4eTa 0 1abopaTopHoii padore

OTuer AOMKEH COAEPkATh. HAUMECHOBAaHHE W UENb paboThI; CXeMbl U3IMEPEHMIA, TaOIHIb]
M3MEPEHHBIX JaHHBIX; rpaMKy XapaKTePUCTHK HCCIENYEMbIX OOBEKTOB, PACCUUTAHHBIE 3HAYCHUA
NapaMeTPOB HCCIIEAyeMBIX OOBEKTOB, KpaTkue BhIBOABL. OTYET BBIMOJIHAETCS Ha Oenol Gymare
¢opmara 297 x 210 KB. MM.

Tpebdopanus k opopmaenuro oryera o gabopatopHoi pabore

OO0paset oopMieHHa THUTYILHOTO JIHCTA TpUBEREH Ha caiite: http://standarts.guap.ru/
['papuxn cTposrca HA OTAEABHBIX JAMUCTax (opmara otdera. MnmrocTpamud MajibIX pasMepoB
pPa3MCLUAKOTCA HAa OOHOM JIMCTE. Bee rpauku M PUCYHKHM JODKHBI HMMETh HYMEPAUHUIO U
NOACHAIOIIHE MOAIMCH € yKasaHHEM THIla HCCleayeMoro o0wekTa. [IpMHUMIIMaIbHBIC CXEMB
BLIYCPYHBAKOTCA B COOTBETCTBUM C TpeboBaHUAMHU ECKJI.

MeToaHYEeCKHE YKA3AHHA A/ 00y4al0OIHXCH N0 NPOX0XKACHHIO n1abopaTopHbIX padoT

1. AOpamos, A. II. SnekTpoHuka. MeTOAMYECKHE YKa3aHUA K BBITOJHEHHIO J1ab0paToOpHbIX
padoT MO MCCIICAOBAHMIO NMoAEBbIX TpaH3ucTopoB / A. I1. Abpamon, B. B. Onapun. CI16.;

[ YAIL 2009. —42 ¢.: un.
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2. Abpamos, A. [1. DnekTtponuka. MeTOAHUYECKUE YKA3aHUA K BBIMOJIHEHHIO 1abopaTOpHBIX
paboT MO HCCIICIOBAHUIO MOAYNPOBOAHMKOBBIX M008B/ A. [1. AGpamos, B. B. Onapun.
CIi6.: TYAIIL 2008. —41 ¢.: un.

3. Kypcanosa, K. 1. OnexrpoHHble npubopel. MeTONMUYECKHE YKA3aHHMA K BBITTOTHEHHED
nabopatophsix pador Ne 1-8. / K. Y. Kypcanora, B. B. Monorox, B. B. Onapus, JI. H.
IIpecnenes, H. I'. Typkun. CI16.: I'YAIT, 2002.

MeToauYecKHe YKa3zaHHR A8 o0y4allMXcst 1m0 NPOX0XKAEHHI0 CAMOCTOATENLHOI
padoThI

B X0one BBITIONHEHUA CAMOCTOATENRHOH paGoThi, 0OydaloHmMiCA BBIMONHAET paboTy No
33JaHUI0 U TIPH METOJMYECKOM PYKOBOACTBE IIpEnojaBaTe/ii, HO 0€3 €ro HemnocpeacTBEHHOTO
y4acCTHA.

s obyvaromuxcs 10 3a04HON gopMe OOY4YEHHA, CaMOCTOATEabHAad paboTa MOXKET
BKJTHOYATH B €0 KOHTPOIBHYIO paboTy.

B mponecce BHINOJIHEHHS CaMOCTOATENBHOH paboThi, y oOyvaromierocs ¢opMupyercd
LIEIECOO0pa3HOE MIAHNPOBAHHE paboyero BPEMEHH, KOTOPOE IMO3BOJIACT UM Pa3BMBAaTh YMEHHMS M
HaBbIKM B YCBOCHHHU U CUCTEMATH3alMH NPUOOpeTaeMBbIX 3HAHUH, 06ECNEUMBACT BHICOKHI YPOBEHE
YCIEBACMOCTH B NICPHUO/L 00YICHHA, TOMOIaeT NONYYUTh HABBIKH MTOBBIIICHUS NPO¢eCCHOHANEHOTO
YPOBHSA.

MeTroarHeCKUMH  MaTepHalIaMH, HanpaBIdlOIIMMHU  CAMOCTOATENBHYKY  paboTy
O0yUaroluXCs ABIAIOTCA:

—  yueOHO-METOAUYECKHH MaTepHan 1Mo JUCLUIUIHHE,

—  METOAHYECKHC YKa3aHHA 110 BBIIOTHEHHMIO KOHTPOMBHBIX paboTt (uig ofydaromuxcd 1o
3a04HOH hopMe 00yUCHHSA):

— Abpamos, A. II. OnekrpoHuka. MeETOOHYECKHE VYKa3aHMA K BEIOTHEHHIO
1a0OpaTOPHBIX paboT N0 HCCIIEN0BAHUIO N10JIEBbIX TpaH3ucTopoB / A. I1. AGpamos, B. B. Onapun.

CII6.: TYAIL 2009. —42 ¢.: un.

= AbpamoB, A. [I. OnektpoHuka. MeTOOHYECKHE VKA3aHMA K  BBIONHEHUIO
1abopaTopHbIX paboT A0 HCCIENOBAHUIO MOYMPOBOAHMKOBEIX auomos/ A. I1. A6pamos, B. B.

Onapuu. CII10.: I'YAII 2008. - 41 c.: ni.

Meroauueckne yKazaHus Aas 00y4aloLHXCH N0 MNPOXOKAEHHK NPOMEXYTOYHOH
ATTECTALIHH
[TpoMmexyTounas aTTeCTaLNA 00y4aroumxcs NpeayCMATPUBAET OLICHUBAHHE
[IPOMEXKYTOYHBIX H OKOHYATEIIBHBIX PE3YNbTATOB OOYUCHUS AUMCUMITIMHE. OHA BKIIFOYAaeT B ceba:

— J3K3aM¢H — ¢GopMa OLECHKH 3HAHHH, MONYYEHHBIX CTYJICHTAMH B XOJ€ H3YyUCHUA BCE
AUCUMITIHHBI WK €€ 4aCTH, HABBIKOB CAMOCTOATEIRHON paboThl, CrIOCOOHOCTH NMPUMEHATE BX 1A
PCUICHHA NMPAKTHYECKUX 3a1a4. JK3aMEH, KaK NPaBUJIO, NMPOBOAUTCA B MEPHOA 3K3AMEHALMOHHOM
CCCCHUM M 3aBEpUIACTCH ATTECTAIMOHHOH OLCHKOH «OTIMYHO», «XOPOLIO», «YAOBJICTBOPHTEILHON,
«(HEYOBJICTBOPUTEIBLHON.

— 3a4€T — 3TO0 $opMa OUECHKU 3HAHMH, MOJYHUEHHBIX OOYHAKOIIMMCH B XOJE€ H3YYEHMA
YU€OHON AUCLMIUIMHBI B LEIOM MJIM NPOMEXYTO4YHAss (110 OKOHYAaHHH CEMECTpa) OLICHKA 3HAHUI
OOyYarOLIMMCS IO OTACIBHBIM pa3jeilaM AUCUMIIIMHEL ¢ aTTECTALIMOHHOM OLIEHKOM «3a4TEHO» WIH
«HE 3a4YTECHO.
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CucremMa OILICHOK IIpn IIPpOBCACHHH mﬁoioﬁﬁoﬁmmom ATTCCTAIIHH OCYILNECTBJIACTCA B JIMCcT BHEeCeHUd H3MEeHEeHHUH B —um@Oxu\s [IporpaMMy OUCHUNITUHBI
cooTBeTcTBUM ¢ TpeboBaHuwAMH [lomoxeHuit «O TEKymeM KOHTpPOJIE YCNEBAEMOCTH H
NPOMEXYTOUYHOH arrectauun cryaeHTtoB [ YAIL, ofOydarommxcds no mnporpaMMbel  BbICHIETO
obpazoBanua» ¥ «O MOIYJbHO-PEHTHHrOBOH CHCTEME OLIEHKH KadecTBa Y4YeOHOH padoTHI Jlata BreceHus Jlata n N
CTY ['YAII U3MCHECHMHA H o OTOKONa [Toanuce
ACHTOB B 4 AONONHEHHM. ConepaHue U3MEHEHUR ¥ JOMNOJIHEHUH u_muomnmmsn 3aB,
[Toanucek BHECLIETO A — kageapol
M3MEHEHUA P
HM3MecHEHHA M JONOJHEHMUA HE
BHOCHJIHCH






