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AHHOTaNINA

JucuumimHa «OJEKTPOHUKA» BXOJUT B 00pa3oBaTENbHYI MPOTPAMMY  BBICIIETO
0o0pa3oBaHHUsl TIO HANpPaBICHUIO MOATOTOBKM/ crnenuanbHocT 12.03.04 «buorexHuueckue
CHUCTEMbl W TEXHOJIOTUW» HAIMpaBICHHOCTH «bBHOTEXHMUYECKHE W MEIUIMHCKUE ammaparbl U
cucteMbly. Jluciumnauna peanusyercs kaheapoir «Ne23».

JucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICTYIONINX KOMIIETCHITHIA:

YK-1 «CrocoGeH oCyIIecTBIATh MOUCK, KPUTHUCCKUN aHAIM3 U CHHTE3 MHGOpMAIIUH,
MPUMEHSATh CUCTEMHBIN MTOIXO0/ JIJIsl PEIICHUS TOCTaBICHHBIX 3a/1a4

OIIK-1 «CnocobGeH NpUMEHSTh €CTECTBEHHOHAyYHbIC M OOIIECHH)KCHEPHBIC 3HAHUS,
METO/Ibl MATEMATUUECKOTO aHAJIN3a U MOJICIUPOBAHUS B MH)KCHEPHOMU JEATEIHLHOCTH, CBI3aHHOU
C pa3paboTKOH, NPOEKTUPOBAHHUEM, KOHCTPYHPOBAHHMEM, TEXHOJIOTHSIMH IPOU3BOJICTBA U
IKCILTyaTaui OMOTEXHUYIECKUX CUY.

OIIK-2 «CrocobeH ocCymecTBIATh NPO(EeCCHOHATBHYIO EATeIbHOCTh C YYETOM
SKOHOMHUYECKUX, OKOJOTUYECKUX, WHTEIUICKTYaJlbHO TIPABOBBIX, COLHUAIBHBIX M APYrUX
OTpaHHYEHUN Ha BCEX ATalax >KU3HEHHOTO IMKJIA TEXHUYECKUX 0OBEKTOB U IIPOLECCOB)»

OIIK-3 «CnocobGeH MpOBOAWTH SKCIEPUMEHTAbHBIE MCCICIOBAHUS M HU3MEPEHMUS,
o0pabaTeiBaTh M MPEACTABIATH IMOJYYCHHBIE JaHHBIE C YYETOM CHEHU(PUKH OMOTEXHHUYECKHX
CHCTEM M TEXHOJIOTHID.

CopepxaHue NUCUUIUIMHBI OXBaThIBA€T KPYTr BOIMPOCOB, CBA3aHHBIX C HW3YYCHHEM
(GU3MYECKUX  TPUHIMUIIOB JCUCTBHUS, XapaKTEPUCTUK, Mojeled ©u  OocoOCHHOCTEH B
PaIMOTEXHUYECKUX LIETISIX OCHOBHBIX THUIIOB aKTUBHBIX MPUOOPOB, MPUHIIMIIOB UX OCTPOCHUS U
MEXaHHU3MOB BIIMSHUS yCIOBUI 3KCIUTyaTalluy Ha padOTy aKTHBHBIX MPHUOOPOB.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT ciexyromme (GopMbl OpraHu3aluu
y4eOHOro mporiecca: JIEKIHUU, J1abopaTopHbie pabOThI, CAMOCTOSITEIbHAS padoTa CTYJICHTA,
KOHCYJIbTaI[HH.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIUE BUIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS JAUCIUIUIMHBI COCTaBsieT 4 3a4eTHBIX enuHulbl, 144
yaca.

S3bIK 00y4deHus N0 JUCLUITUHE «PYCCKUID)



1. IlepedeHb MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO JUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpro mpenosaBaHusl IUCHMIUIMHBI «DJIEKTPOHUKA» SIBISETCS U3YUYEHHE CTYACHTAMH
(U3HYECKUX PUHITUIIOB JICHCTBUS, XapaKTEPUCTUK, MOJIEIICH U 0COOCHHOCTEH UCTIOIb30BaHUS B
PaIMOTEXHUYECKUX LIETSAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPUHIUIIOB MOCTPOCHUS U
OCHOB TEXHOJIOTUM MHKPOIJICKTPOHHBIX LIENEN, MEXAaHU3MOB BJIMSHHS YCIOBHUM JKCILTyaTalUH
Ha paboTy aKTUBHBIX MPUOOPOB U MUKPORJIEKTPOHHBIX Lienel. [Ipu n3yueHuu 3Toi TUCIUILITUHBI
3aKJIaJIBIBAIOTCSL  OCHOBBI  3HAHUM, IIO3BOJISIOIIMX YMEJIO HCIIOJb30BaThb COBPEMEHHYIO
3JIEeMEHTHYI0 0a3y paauod3JeKTPOHUKHU U MOHUMATh TEHJICHIIMU U MEPCIEKTUBBI €€ Pa3BUTHUS U
MPAKTUYECKOTO HCIIOJIb30BAHUS;, TMPUOOPETAIOTCS HAaBBIKM pacdyeTa pPEeXHUMOB aKTHBHBIX
npuOOpOB B 3JEKTPOHHBIX LEMAX, SKCIEPUMEHTAIBLHOTO HCCIEIOBAaHUS HX XapaKTEPUCTUK,
M3MEPEHUS TTapaMeTPOB U MOCTPOCHUS 0A30BBIX SYCEK DIICKTPOHHBIX LIETIEH, COJePKAIIUX TAKUE
PUOOPHI.

B o6nactu BocUTaHUS TMYHOCTH IEIBIO MMOATOTOBKH 10 JaHHOM AUCIUIUIUHE SBIISETCS
(dopMHpOBaHUE COLMATIBHO-INYHOCTHBIX U OOIEKYJIbTYPHBIX KOMIIETEHIMH, TAKMX Ka4eCTB, KaK
L[EJIeYCTPEMIIEHHOCTD, OpPraHU30BaHHOCTb, Tpyaomooue, OTBETCTBEHHOCTb,
IPaXXJJaHCTBEHHOCTh, KOMMYHHUKATUBHOCTb, TOJIEPAHTHOCTH U JP.

1.2. JlucumnimHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI
BhIcIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3YJIBTATOB OOYUEHUS 10 JUCIUIUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTatamu ocBoeHus: OI1 BO.

B pesynbrare W3ydeHus NDUCHUILIMHBI OOYyYalOUIMiics AODKEH 00JaiaTh CIeTyOIUMH
KOMIIETEHIIMSIMU MM UX YacTsMH. KoMneTeHIMM 1 MHAMKATOPhl UX JAOCTUXKEHUS IPUBEICHBI B
tabnuue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHMUSI

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpA
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKEHHS] KOMIIETEHIIUU
VK-1 Cnocoben
OCYILECTBIIATh

MOMCK, KPUTUYECKUI
VK-1.3.1 3HaTh KaK IPOBOJUTH aHAIIN3
aHaJIu3 U CUHTE3

YHuBepcalbHbIE 3ajiay, BBIAETSS ee Oa30Bble
uHpopManuy,
KOMITETEHIIHH COCTABJISFOIIHE, OCYIIECTBICHHE

MPUMCHATH
o JCKOMITIO3UIIWH 3ada4u.
CHUCTCMHBIN ITOAXO]

AJI1 pCHICHU A
INOCTAaBJICHHBIX 3a1a4

OIIK-1 Cnocoben
PUMEHSTh
€CTECTBEHHOHAYYHBIC
U O0ILENH)KEHEPHBIE
3HAHMUSI, METO/IbI

OIIK-1.3.1 3HaTh MaTEMaTHUKy B
MH)KEHEPHOM MPaKTUKe MPU
MOJIETTUPOBAHUU OMOTEXHUYECKUX CUCTEM
OIIK-1.V.1 ymeTh NpUMEHATD 3HAHUSA

MaTeMaTHYECKOTO .
AHANIEA 1 €CTECTBEHHBIX HaYK B MH)KCHEPHOMU
5 MPaKTUKE TPOEKTUPOBAHUS
ObmenpodeccHoRANLHbIC | MOAICTHPOBAHH B OMOTEXHHUYECKUX CUCTEM U MEIUIIMHCKAX
KOMIIETEHIIUHA WH)XEHEPHOU N
JIeSITETLHOCTH M3ACIHAR
CBSBAHHON C ’ OIIK-1.B.1 BnaageTh oOIIEHHKEHEPHBIMH
A3ABOTKOI 3HaHUSIMU B UH)KEHEPHOU 1€ TeIbHOCTU
E OF;KTH OBa’HI/IeM JUISL aHAJIM3a U IPOCKTUPOBAHMS
p p ’ OMOTEXHHUYECKUX CHUCTEM, MEIUIIUMHCKHAX
KOHCTPYUPOBAHHUEM, N
A3MIETUN
TEXHOJIOTHSIMHU

IMPOM3BOJICTBA U




3KCHJIyaTaI_II/II/I
OMOTEXHUYECKUX CHA

OIIK-2 Coocoben

OCYIIECTBIISTh

po¢eCCHOHATIBLHYIO

JIEATEIbHOCTD C

Y4ETOM

SKOHOMHYECKHUX, OIIK-2.B.1 BnaneTsr HaBLEIKAMU

SKOJIOTHYCCKUX, OCYIIECTBIICHUS TPO(HECCHOHATBLHOM
O6menpodeccuoHaIbHbIE | HHTEIUICKTYJIBHO JIEATEITLHOCTH C YYETOM COIUATBHBIX U
KOMIIETEHIIUH MPaBOBBIX, JIPYTUX OrPAaHUYECHHUM HA BCEX ATamax

COLMAILHBIX U ’KH3HEHHOIO 1IMKJIa TEXHHYECKUX 00BHEKTOB

JIPYTUX OrPAHUYECHUN | U IIPOLIECCOB
Ha BCEX ATanax
JKU3HEHHOTO 1IUKJIA

TEXHUYECKHUX
00BEKTOB U
IPOIIECCOB
OIIK-3 Cnocoben
MIPOBOJIUTH
POBOL OIIK-3.VY.1 ymerb BbIOMpaTh U
IKCIIEPUMEHTAIbHBIC
UCIIO0JIB30BaTh COOTBETCTBYIOLIHE PECYPCHI,
UCCIICIOBAHHUS U
COBPEMEHHBIE METOANKH U 000PYI0BaHNE
HU3MEpeHUs,
JUTSL IPOBEJICHUS SKCIIEPUMEHTATBHBIX
Ob6menpodeccuonanbueie | 00padaThIBaTh U . .
WCCJICIOBAHUHN U U3MEPEHUI
KOMIICTCHITHH MIPEJICTABIISITH

OIIK-3.B.1 BnageTh HaBbIKaMU 00pabOTKH
U TIPEJICTABJICHUS TTOJTyICHHBIX
SKCIIEPUMEHTAIbHBIX JaHHBIX IS
MOJTy4eHUsI 000CHOBAHHBIX BEIBOJIOB

MOJIyYEHHbBIE JTAHHbIE
C y4eToM cnenu(puku
OHMOTEXHUYECKUX
CHCTEM U
TEXHOJIOTUH

2. Mecro nucuumninussl B cTpykrype OI1

HucnurninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
MIPU U3YUYEHHUH CIIETYIOIUX TUCIUILINH:

— «Marematuka-1 (Marematuueckuii aHaIIN3)y,

— «®Pusukay,

— «XHUMHUDY,

— «OKoaorus,

— «be3onmacHOCTh KUZHEAEATETbHOCTHY.

3HaHUs, TOJYYCHHbIE TNPU HM3YYCHWH MaTepuana JaHHOW IWCIHIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAaUE€HUE, TaK U MOT'YT UCIOJIb30BATHCS MPU U3YUEHUH IPYTUX AUCHUIUINH:

— «DnexTponpeodpazoBaTeIbHbIE YCTPOUCTBAY,

— «l{udposas 06paboTKa CUTHATIOBY,

— «MHTennekryanpHble OMOMEIUIIMHCKHIE HH(POPMAITMOHHBIE CUCTEMBI»,

— «CXeMOTeXHUKa aHaJIOTOBBIX 3JIEKTPOHHBIX YCTPOMCTBY.

3. O0beM U TPyJO0EMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 10 TUCIUIINHE (M paclpeielieHne 3TOH TPy JOEMKOCTH MO ceMecTpaM) MpeACTaBICHbI B
tabnure 2.




Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JTUCITUTIITUHBI

N Tpy10eMKOCTB IO ceMecTpaM
Bun yueGHO#I paboThI Bcero o3 Nod
1 2 3 4
Oowaa mpyooemkocms OUCUUNTUHDL, 5/180 2172 3/108
3E/ (4ac)
AyoumopHnuie 3anamus, BCEro 4ac. 85 34 51
B TOM YHCIJIE:

nexuu (JI), (gac) 51 17 34

MPAKTUYECKUE/CEMUHAPCKUE — 3aHATHUS

(I13), (gac)

naboparopusie padbotsl (JIP), (dac) 34 17 17

KypcoBoil mpoekT (pabora) (KII, KP),

(dac)

9K3aMeH, (Jac) 36 36
Camocmosmenvnas paboma, Bcero (dac) 59 38 21
Buo npomesxcymounou ammecmavuu:

3auer,

3auetr, audd. 3auer, sKk3ameH (3adger, k3 3auer OK3.
Judd. 3a4, Dk3.**) )

*k
IIpumedanue: kaHaUAATCKHI SK3aMEH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpeneneHue TPYI0OEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCUMILTUHBL, X TPYAOEMKOCTh

Pasnensl, TEMBI AUCHUIIMHEL Jlexwm | 113 (C3)| - JIP KII CPC
ACTIBL, JctL (dac) (dac) (qac) (dac) ("ac)
Cemectp 3
Pasnen 1. 0 0 19
Tema 1.1. 6 6
Tema 1.2. 6 6
Paznen 2. 0 0 19
Pasnmen 2.1 5 5
Paznen 3. 0 0 10
Tema 3.1. 6 4
Tema 3.2. 6 4
Tema 3.3. 6 4
Paznen 4. 0 0 11
Tema 4.1. 6 3
Tema 4.2. 6 2
Tema 4.3. 4
HUroro B cemectpe: 34 0 17 0 21
Htoro 51 0 34 0 59

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHATHHA.
ConeprxaHue pa3/ieloB U TeM JIEKIIMOHHBIX 3aHATHI MPUBEICHO B TabnuIe 4.

Ta6ﬂ1/1ua 4 — Coz[epxcaHHe Pa3acyIioOB U TCM JICKHMOHHOI'O IMUKJIa

Howmep
paszaena

HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATHH




Paznen 1

JuieMeHThI GU3MKH TBEPAOIo TeJia.

1.1. ®dusnueckre 0OCHOBHI MOJYIPOBOTHUKOBBIX TIPUOOPOB.
OcHOBHBIE TIOHATHS 30HHOW TEOpUM  MOIYHNPOBOAHMKOB. (CTaTHCTUKA
3JIEKTPOHOB U JBIPOK B MOJYNPOBOAHHUKAX. BBIPOXKIAEHHBIE U HEBBIPOXKICHHBIE
NONynpoBOAHUKHA. KOHIIEHTpamuss HOCUTENeH 3apsga B COOCTBEHHBIX H
IIPUMECHBIX MOJYIPOBOAHUKAX B YCIOBHSIX TEPMOJUHAMHYECKOIO PaBHOBECHS.
HepaBHoBecHOE cocTossHME TONYNpoBOAHMKA. [Iponecchl nmepeHoca HOCUTENEn
3apsfa B MOJYNPOBOAHMKAX. ['eHepanus U peKoMOMHAIMs HOCUTENEH 3apsia.
Bnusitnue  snekTtpuyeckoro  mosisi Ha  OOBEMHYIO U MTOBEPXHOCTHYIO
AIEKTPONPOBOAHOCTh  MOJYNPOBOJHUKOB.  TemrepaTypHble  3aBHCHUMOCTH
KOHIICHTPAIlUH, MOABUKHOCTH u yACIbHOU AJIEKTPONPOBOAHOCTH
MOJTyPOBOIHUKOB. BosnukHOBeHUE 00BEMHBIX HEYCTONYHUBOCTEH.
OnTu4yeckue U TEIUIOBBIE CBOMCTBA MOIYNPOBOAHUKOB. DOTOINEKTPUUECKUE U
TEPMOAJIEKTPUUYECKUE SIBICHUS.

1.2. KoHTakTHEBIE SBJICHHUS.
[TonsiTre 0 p-m-TIepeXoie, TUIIBI P-TI-epex0a0B. DU3NIECKUE MPOIECCHl B P-TI-
nepexo/ie MpU OTCYTCTBUM W TPH HAIMYUU BHEIIHETO HAMPSHKCHHUS.
BonbrammepHass ~ xapakTepucTHKa  p-m-miepexofa.  KOHTakT — «MeTaui-
MOJyIIPOBOJTHUKY»,  3aBHCHMOCTh  €r0  CBOHCTB  OT  pabOTBl  BBIXOAA
IOJIYIIPOBOJIHMKA U MeTa/uta. I'eTeporiepexoipl.

Pa3zpen 2

ITosrynpoBoaHNKOBbIE MPUOOPHI.

2.1. IlonynpOBOIHUKOBBIE JUOBI.
[TomynpoBOIHUKOBBIM MO/, €ro XapaKTEpUCTHMKU W mnapameTrpbl. OCHOBHbIE
BUJBI TIPO0Os p-mi-miepexona. [lepexomHplie mporecchl B MOMTYIMPOBOAHUKOBOM
MOJIe, HAKOIUICHWE W paccachlBaHUE H30BITOYHOTO 3apsga, auddy3noHHas
€MKOCTb. DKBHUBAJICHTHAS CXeMa IMOJIYNPOBOAHUKOBOTO 110Ja. OCHOBHbBIE THIIBI
MOJIYIIPOBOIHUKOBBIX JUOJIOB, WX KOHCTPYKIIMH, TapamMeTpbl U o00Jjactu
MIPUMEHEHUS.

Pa3zpen 3

IHorynpoBoaHMKOBBIE MPUOOPBHI.
3.1. [ToneBble TPaH3UCTOPHI.

[ToneBble TpaH3UCTOPBI C 3aTBOPOM B BHUJE p-m-nepexoaa. Mx ycTpoicTBo,
OPUHIUN  JEHCTBHSI, CXEMbl BKJIIOYEHHUS, XapaKTEPUCTUKU M TapaMeTphbl.
3aBHCUMOCTh XapaKTEPUCTHK OT TeMIeparypbl. Harpy30uHbIil peXuM IOJIEBOTO
TPaH3UCTOpa, HArpy30uHbIe XapakTepucTUKH. Duzndeckue SBICHUS Ha
MOBEPXHOCTU MOJYNPOBOJHUKA. [loyieBble TpPaH3UCTOPHI C H30JMPOBAHHBIM
3arBopoM  (MOII- wumu  MJII-Tpasucropbl), HUX NOPUHLUN  JIEHCTBUS,
XapaKTepUCTUKH U napameTpbl. OcobeHHoctu MourHbIXx MJIII- TpaH3uCTOPOB.
OO6nacTh NpUMEHEHH MOJIEBBIX TPAH3UCTOPOB.

3.2. bunonspHbIe TPaH3UCTOPBHI.
TpaH3ucTop Kak cucTeMa JBYX B3aMMOJCHCTBYIOIIUX  P-TI-TIEPEXOOB.
Bo3moxHble pekuMbl  pabOThl TPaH3UCTOpA: AKTUBHBIM (yCHIIMTENbHBIN),
OTCEUKH, HACHIIMECHUs, MHBEPCHBIN. Du3nyeckue mporeccel B Oe3nperioBomM
TPAaH3UCTOPE B AaKTHBHOM YCHWJIMTEIBHOM pexuMe. TOKM B TpaH3HUCTOPE.
KoadduuueHt nepenaun sMUTTEPHOTO TOKA U €ro cocTapistomue. Tpu cxembl
BKIIIOUEHHUSI TPAH3UCTOpA: C OOMIMM JMHUTTEpOM, C oOmiell 6a30ii U oOmuM
KOJIJIGKTOPOM. XapaKTepUCTUKU TPAH3UCTOpa B cXeMmax ¢ obmieil 0a3oif u c




o0muM >MUTTEpOM. BimsHue temmepaTypbl Ha XapaKTEPHUCTUKHU TPaH3UCTOPA.
TpaH3uCTOp Kak JIMHEHHBIM YeTBIPEXNOMIOCHUK. CHCTEMBl MajOCUTHAJIbHBIX
(muddepeHMaIbHBIX) rapamMeTpoB TpaH3HUCTOpA. Ornpenenenue
MaJIOCUTHAJIbHBIX IIapaMETPOB II0 XapaKTepUCTUKaM TpaH3ucTtopa. Pabora
TPaH3UCTOpa IIPU HAJIUYMM HArpy3Kd B KOJUIEKTOpHOW uLenu. Harpysoussie
XapaKTepUCTUKU  TpaH3ucropa. llapameTrpbl, XapakTepuU3yIOIIUE  PEXUM
YCUJICHHS, ONpeAe]eHHe HX IO XapakTepucTukaMm. Bpibop paboueil Touku
TpaH3UCTOpa B pexuMme ycuieHus. CXeMOTeXHUYecKue CrocoObl 3aJaHust
paboueil Touku. BiusiHue HETMHEWHOCTH BXOIHBIX XapaKTEPUCTUK Ha paboTy
TpaH3HUCTOpa B pexuMe ycuieHus. Paborta TpaH3ucTOpa Ha BBICOKHX YaCTOTaX.
HpeiidoBbie Tpanzuctopsl. [lapamerpa, XapaKTepH3YIOIIHE BBICOKOYACTOTHBIE
CBOWCTBA TPAH3UCTOPA. DKBUBAJICHTHBIE CXEMbI TpaH3UCTOpa ((popMaibHBIE U
¢usnyeckue). Mopenau TpaH3UCTOPA, HCHPIIb3yeMble IPH KOMIIBIOTEPHOM
IPOEKTUPOBAHUU JJIEKTPOHHBIX cxeM. Pabora TpaH3ucTopa B pexume
NIEPEKIIIOUEHUsS. Y CIIOBUS OTCEYKM M HachlleHus. IlepexonHele mporecchl B
TPaH3UCTOpPE IpHU NepekiatoueHuu. llapamerpa TpaH3MCTOPOB B UMILYJBCHOM
pexxume TpaH3UCTOPHBIN KITHOY, MOCTPOEHHBIN 10 CXeMe C OOLIUM 3MUTTEPOM.
IIpenenbHO qOMyCTUMBIE TApaMETPHI TPAH3UCTOPA.

3.3. ®OTOANEKTPUUECKUE U U3ITyUaTEIbHbBIE TPUOOPHI.
DOTOPE3UCTOPBI, X KOHCTPYKILMS, XapaKTEPUCTUKU U nTapameTpsbl. Dusndeckue
mpoueccsl B p-mi-lepexoje npu  BozxedctBumM - cBeta.  ®Doro.  DJIC.
dororanbBaHHYECKUE IEMEHTbl. DOTOIUOABI, OCHOBHBIC PEXKUMBI UX PaOOTHI.
XapakTepucTUKU H mapamerpbl (GortoanonoB. OcHOBHBIE THIEI (HOTOIUOIOB.
@DOTOTPaH3UCTOPBI: IPUHLIUIT ICHCTBUS, XapaKTEPUCTUKH, apaMeTpbl. OdnacTu
IPUMEHEHUS PpA3JIUYHbIX THUIIOB IIOJYIPOBOJAHUKOBBIX (DOTOIIEKTPUUECKUX
npubopoB. M3nyyaromiye noynpoBOoAHUKOBBIE TPUOOPHI U UX TPUMEHEHUE.

Paznea 4

DJIEeKTPOBAKyYyYMHbIe M ra30pa3psiiHbie NPUOOpPHI.
4.1. DnexTpoBaKyyMHbIE IPHOOPHI.
OCHOBHBIE TUIIBI AJIEKTPOHHBIX JIaMII (AMOMAbI, TPHOABI, TETPOABI U MEHTObI), UX
YCTPOMCTBO, NPHUHLMIT JE€HCTBHS, XapaKTepUCTUKU M mapamerpsl. OO0nacTh
IIPUMEHEHHUS MIEKTPOHHBIX JIaMII.

4.2. DNeKTPOHHO-TTy4YeBBIE IIPUOOPHI.
DNEeKTPOHHO-JIy4eBbIE  MPUOOPHl W WX  KjIaccuuKamus. YCTPOUCTBO
AIIEKTPOHHO-IYYEBBIX TPYOOK M UX OCHOBHBIE 3JIEMEHTHI. DJIEKTPOCTATHUECKAs
Y MarHMTHas CUCTEMBbl (OKYCHPOBKH U ynpaieHHsl. OCOOEHHOCTH 3JIEKTPOHHO-
JTy4eBbIX TPYOOK pa3IUYHOrO Ha3HAUYEHUSI.

4.3. DneKTpoHHBIC TPUOOPHI CIICIIUATHHOTO HA3HAYCHHUS.
Ocobennoctu 3meKkTpoHHBIX mpubopoB CBY. OcobOeHHOCTH Ta30pa3psiIHBIX
MpuOOpPOB U 00JACTh MX MPUMEHEHHS. TEHJEHIIMW W TEPCTIEKTUBBI Pa3BUTHUS
a7eMeHTHOM 6a3s1 POA.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/ICHBI B TAOIHIIE 5.




Ta6mmma 5 — [IpakTHdecKkue 3aHsITHS U UX TPYJIOEMKOCTh

Ne
No TeMbl MPaKTUYECKUX @ . | TpynoemkocTs, |pa3aena
i B OpMBI IIPAKTUYECKUX 3aHATUI (4ac) S —
JIMHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IIPUBEJCHBI B TaOIULIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb
Ne
Ne HaumenoBanue nabopatopHbIx padboT Tpynoemkocts, | pasnena
n/m (gac) JUCITATT
JIMHBI
Cemectp 3
1 | HUccnenoBanue MIMPUHBI 3aIIPELICHHON 30HBI 4 Paznen 1
MIOJIYIIPOBO/IHUKOB
2 | MccnenoBaHue XapaKTEPUCTUK BBIIPSIMUTEIbHBIX IHO/I0B 4 Paznen 1
3 | UccnenoBanue Bapukamna 4 Pazgen 1
4 | UccnenoBaHue TeMIIEpaTypHOH 3aBUCUMOCTH Xap-THK 2 Paznen 2
5 | UccrnemoBanue moaynmpoBOAHIUKOBOTO CTA0MIMTPOHA 3 Paznen 2
Cemectp 4
1 | HccienoBaHue MoyieBblX TPAaH3UCTOPOB 4 Paznen 3
2 | UccnenoBaHre OUMONSIPHBIX TPAH3UCTOPOB, BKIIFOYCHHBIX 4 Paznen 3
10 cXeMe ¢ o01en 0a3zon
3 | UccnenoBanue OUITONISIPHBIX TPAH3UCTOPOB, BKITFOUEHHBIX 4 Paznen 3
110 CXeMe C OOUIMM AIMUTTEPOM
4 | UccnenoBanue poTOTPaH3UCTOPOB 2 Paznen 4
5 | UccnenoBaHue 3J€KTPOHHBIX JIAMII (TPUOA, TETPO) 3 Paznen 4
Bcero 34

4.5. KypcoBoe npoeKTUupoBaHUE/ BHIIOTHEHUE KyPCOBON PabOThI

Y4eOHbIM MJIaHOM HE PEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarommxcs

Bugsr camoctosTensHOR pa6OTI>I " €€ TPYAOCMKOCTD ITPUBCJCHLI B Ta6nnue 1.

Tabmmma 7 — Buasl caMOCTOSITENNHbHOM paOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 3, | Cemecrp 4,
Bun camocrositensHo# paboTh
qac qac yac
1 2 3 4

M3ydenne TeoOpeTHYECKOro MaTeprasa 16

49 33
quctuiuael (TO)
Kypcosoe npoektuposanue (KII, KP) 10 5 5

PacuetHo-rpaduueckue 3ananus (PI'3)




Brmonnaenue pedeparta (P)

[TonroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY)

Jomamnee 3amganue (/13)

KonTponbubie padotsl 3a04HUKOB (KP3)

[ToaroroBka K MpOMEKYTOUHOMN
arrectanuu (I1A)

Bcero: 59

38

21

ma. 7-11.

5. IlepeueHb yu4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSITEIILHON PabOThI 00YUYaIOIIUXCS TT0 JUCIUTUITMHE (MOIYJTIO)
Y4eOHO-METOIMUECKUE MaTePHAIbl JIJII CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCSl YKa3aHBI B

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neYaTHBIX U SJEKTPOHHBIX YUeOHBIX M3IaHUI MPUBEIEeH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

KomuecTso 3x3eMInIsIpoB B

Lngp/ bubnuorpadudeckas ccpuika OUOIOTEKE
URL anpec
(KpoMe 3IIEKTPOHHBIX FK3EMILISIPOB)

621.385 Aynun, Buktop HukosiaeBuu. 467
81 OnextpoHHbie TpuOOpsI [TekcT]: yueOHuk /

B. H. lynuH. - 3-e u3n., mepepald. u Jo1I. -

M.: Dueprus, 1977. - 420 c.: puc. -

bubnwuorp.: c. 417. - And. ykas.: c. 418 -

420.
621.385(075) | barymies, Binagumup AnekcanapoBuH. 88
b28 OnexTpoHHble Tpubops! [TekcT]: yueOHuk /

B.A. barymes. - 2-¢ u3j., nepepad. u J1o1. -

M.: Beicm. mik., 1980. - 384c.: puc., Taoum. -

bubnuorp.: c. 378 (20 nass.)
621.38 Amaes, H.A. 68
Al8 OnexTpoHHble Tpubops! [TekcT]: yueOHuK

s By30B / H.A. ABaes, I'.I'. lllumkun; pen.

I'.I'. HumkuH. - yued. u3a. - M.: U3a- Bo

MAMW, 1996. - 544c.: puc., Tabn., rpad.,

cxeMm. - bubnuorp.: c. 536 - 537 (27 nass.). -

ISBN 5- 7035-1386-3
621.38 Bbynbrues, Anaronuit JIeoHnnoBUY. 3
B90 OnexTpoHHble Tpubopsl [TekcT]: yuebnoe

nocodue / A.JI. bynerues, B.A. IIpoxopeHko.

- Munck: Beisiin. mk., 1987. -315 c.: puc.

Ilerpos, K. C. Paguomarepuansl, 4

PaMOKOMIIOHEHTHI U 3eKTpoHuKa [ Tekcr]:
yuebHoe nocobue / K. C. [Terpos. - CII6.:
I[TUTEP, 2006. - 522¢.: puc., Tadm. -
(YuebHOe ocodwme). - bubmmorp.: ¢. 512 -




513 (38 HasB.). - And. ykas.: c. 514 - 519. -
ISBN 5-94723-378-9

621.38 lwumku, . T'. Dnekrponuka: yaeOHuK / 4
1165 I'.T". umkun, A.I'. Hlumku. - M.: [Ipoda,
2009. - 703 c.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «THTepHeT»
Ilepeuens JEKTPOHHBIX 00pa3zoBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX Ui OCBOEHHUS JUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb DJIIEKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «MHTepHeT»
URL agpec HaumenoBanue

ftp://ftp.radio.ru/pub/ugo/ | YcnoBusie rpaduueckue 0003HAUCHHS IIEMEHTOB 3JIEKTPHYCCKUX CXEM

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUCHHS, MCHOJIB3YEMOI0 IpPHU OCYLIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEeMOr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabuuie 10.

Tabmuna 10— [Tepeuens nporpaMMHOro obecredeHust

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIecca M0 AUCIUIIITHHE

[lepeyeHp WCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabaure 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He mpenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHallbHO-TEXHIUIECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep ayauropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH)
1 | JlekimoHHas ayiuTOpUs 24-01 (T')
2 | Crenn 22-09 (')

10. OmneHounble cpeacTBa AJIs MPOBEIECHUS IPOMEKYTOUHOM aTTeCTalluN
10.1. CocTaB OIICHOYHBIX CPEICTB/IJIS TPOBEACHUS TPOMEKYTOUYHOW aTTeCTaIlluu
oOyuyaromuxcs o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS TIPOBEACHHS POMEKYTOTHON aTTeCTaIliN




Bua npoMexyTo4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BOIPOCOB K AK3aMEHY;
OK3aMeHAIIMOHHBIE OUJIETHI.
3ayer CnucoK BOIPOCOB.

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH O0OYyYaloLMMHCs MPUMEHseTCsT 5S-0ajuibHas IMIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KoTopas puBejeHa B Tabuune 14. B TeueHune cemecTpa MOXKET UCIOIb30BaThCA
100-0annpHast ~ mKajma ~ MOJAYJIBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOILUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH YpoBHS cHOPMHPOBAHHOCTH KOMIETEHLIUN

Or11eHKa KOMITETEHITUH

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIII
5-0ayubHas mKana P P (bopvmp

— oOyyaromuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOTrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIMTEPATYyPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYUYHBIC MOJIOKCHHS C IPAKTUYCCKOM
JIESITCIIBHOCTBIO HAIPABJICHHUS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— CBOOO/IHO BJIAJIEET CUCTEMOM CIIENHUATN3HPOBAHHBIX IOHITHIA.

COTIIMYHO»
Ga4YTCHO»

— 00y4JaroIuiicsi TBEPIO0 YCBOMII IPOTPAMMHBIM MaTepuall, IpaMOTHO U
M0 CyIIEeCTBY H3JIaracT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHMS C IPAKTUYECKOH JEATSIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BIIaJICET CHCTEMOM CIIeIIUAIN3MPOBAHHBIX HOHSITHH.

«XOpOoLIO»
<Ga4YTCHO»

— o0yuyaromuiicss yCBOWJI TOJIBKO OCHOBHOW MPOrpaMMHBINA MaTepual,
M0 CYIIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJHBKO OCHOBHOM
JIUTEPATYPHI;

— JIOMYyCKaeT HeCYIECTBEHHbIC OIMOKN U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYJHEHHS B MPAKTUYECKOM MNPUMEHEHUM 3HAHUU
HaIpaBJICHUS,

— cl1abo apryMeHTHPYeT HayuHbIe MOJI0KEHHUS,

— 3aTpyaHseTCs B (OPMYITUPOBAHUHU BBIBOJIOB M 0000IIICHNUI;

— YaCTHUYHO BJIaJCET CUCTEMOM CIeIMaAIM3UPOBAHHBIX NOHSITHH.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
Marepuana,

— IONMyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  MIpH
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUY;

— UCTIBITHIBACT TPYJHOCTH B MPAKTHYECKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GopMYITUPYET BHIBOJOB U 00001IEHUI.

«HCYHAOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3agaun) ass 9K3aMeHa mpeicTaBieHbl B Tabmauie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/mt [Tepeuenp BompocoB (3a7a4) Ui IK3aMeHa

1 OO0mme cBeACHMS O MOJIEBBIX TPAH3UCTOPaX




CrpyKTypa MojeBoro TpaH3UCTOpa € yNPaBISIOLUIUM p-N IEPEXOIOM U

2 MIPUHITUTI €10 PabOTHI.
DJEKTPUYECKUE CXEMbl BKIIOUEHUS IOJIEBBIX TPAH3UCTOPOB C
3 YIPaBISIIOIUM P-T1 IEPEXOJOM M UX OCOOCHHOCTH.
CeMeicTBO CTOKOBO-3aTBOPHBIX XaPAKTEPUCTHUK IOJIEBBIX TPAH3UCTOPOB C
4 YIPaBISIIOIUM P-N IEPEX0I0M U X 0COOEHHOCTH.
CeMeicTBO BBIXOAHBIX XapaKTEPUCTHK MOJIEBBIX TPAH3UCTOPOB C
5 YIPaBISIIOIUM P-T1 IEPEXOJOM M UX OCOOCHHOCTH.
3aBUCHUMOCTbh KOH(UTYpALIUU «KaHAJIa) MOJIEBBIX TPAH3UCTOPOB C
YIPaBISIOLUM P-11 IEPEXOA0M OT U3MEHEHUS HAIIPSKEHHSI «CTOK-UCTOK
6 IPY TOCTOSIHHOM HaNpsHKEHUH «3aTBOP-HCTOK ».
I'padrueckuii crnocod MocTpoeHHst CTOKOBO-3aTBOPHBIX XapaKTEPUCTUK IO
BBIXOJHBIM XapaKTEPUCTUKAM TOJIEBBIX TPAH3UCTOPOB C YIPABISIONIUM pP-TI
7 MIePEX0I0M.
Crpykrypa M/III nosneBoro TpaH3ucTopa ¢ «MHAYLUPOBAHHBIM» KaHAJIOM U
8 IPUHLINIL €r0 padOTHI.
OnexTpudeckue cxembl BKIroueHuss M/II1 moneBbIx TpaH3UCTOPOB C
9 «MHIYIUPOBAHHBIMY» KaHAJIOM U MX OCOOCHHOCTH.
CemeiicTBO cTOKOBO-3aTBOPHBIX XapakTepucTuk M/III nosnesbix
10 TPaH3UCTOPOB C KMHAYIIMPOBAHHBIMY» KAaHAJIOM M UX OCOOCHHOCTH.
CemeiicTBO BBIXOAHBIX XapakTepucTuk M/III moneBbIX TpaH3UCTOPOB €
11 CMHYLMPOBAHHBIM» KAHAJIIOM M UX OCOOEHHOCTH.
Crpykrypa M/III nosieBoro TpaH3ucTopa co «BCTPOEHHBIM» KaHAJIOM U
12 IPUHLIMIL €r0 padoTHI.
OnexTpuyeckue cxemsl BKIroueHuss M/II1 noseBbIx TpaH3UCTOPOB CO
13 «BCTPOSHHBIM» KaHAJIOM U UX 0COOEHHOCTH.
CemeiicTBO cTOKOBO-3aTBOPHBIX XapakTepucTuk M/III nosnesbix
14 TPaH3UCTOPOB CO «BCTPOSHHBIMY» KAHAIOM M UX OCOOCHHOCTH.
CemeiicTBO BBIXOAHBIX XapakTepucTuk M/III moneBbIX TpaH3UCTOPOB CO
15 «BCTPOEHHBIM» KaHAJIOM U UX OCOOEHHOCTH.
JuddepeHnmanbaple UM MATOCUTHAIBHBIE TTApAMETPHI TIOJIEBBIX
16 TPaH3UCTOPOB.
Omnpenenenne quddepeHnaIbHbIX TapaMeTPOB MOJEBbIX TPAH3UCTOPOB IO
17 CceMeNCTBaM CTOKOBO-3aTBOPHBIX U BBIXOJHBIX XapPAKTEPHCTHUK.
18 PaboTa mosieBbIX TPAaH3UCTOPOB B IMHAMHUYECKOM PEKHIME.
Otnuuune onpenenenus nudpdepeHuaIbHbIX IapaMeTPOB B JTUHAMUYECKOM
19 PEKUME OT MX ONPECIICHHSI B CTATUYECKOM PEKHUME.
20 OO01u1me cBeieHUs: 0 OUITOJIIPHBIX TPAH3UCTOPAX.
21 YCTpOoHCTBO ¥ KOHCTPYKTUBHBIE 0COOEHHOCTU OUIIOJISIPHBIX TPAH3UCTOPOB.
DJIEKTPUIECKHE CXEMBI BKIFOUEHUS! OUTIOSIPHBIX TPAH3UCTOPOB U UX
22 0COOEHHOCTH.
Pabota 6unosnsspHOTo TpaH3UCTOPA, BKIFOUEHHOTO 110 CXeMe ¢ 00111el 0a3oii,
23 B PEXKHMMAX «OTCEUKH» U «HACBILICHHUS.
PaGoTa OumonsipHOTo TpaH3UCTOPa, BKIOUYEHHOTO 10 CXeMe ¢ 001eil 6a30i,
24 B «AKTUBHOM» PEKUME.
OO61re cBeIeHHSI O CTATUYECKUX XapaKTePUCTUKAX OUIOJISIPHBIX
25 TPaH3UCTOPOB.
CeMeiCcTBO CTaTHUECKUX BBIXOTHBIX XapaKTEPUCTHK OUTIOISPHOTO
26 TPaH3MCTOPa, BKIIOYEHHOTO 0 cXeMe ¢ o011ei 6a30i, 1 MX 0COOEHHOCTH.
CeMeiCcTBO CTaTHUECKUX BBIXOIHBIX XapaKTEPUCTHK OUTIOISIPHOTO
27 TPaH3MCTOPa, BKIIOYEHHOTO 0 CXeMe ¢ o01iei 6a30i, 1 UX 0COOEHHOCTH.




28

CemeiicTBa XapakTepUCTHK MPSIMOH Mepeiaun U 0OpaTHOM CBS3H
OUTIOJIIPHOTO TPAH3UCTOPA, BKIIFOYSHHOTO 10 CXeMe C 00Iei 6a30ii.

29 Pabota GUIONSPHOTO TPAaH3UCTOPA, BKIFOUEHHOTO 0 CXEME ¢ 00IIUM
SMHUTTEPOM, B PSIKUMAX «OTCEUKU» U HACHIIICHUSY.

30 Pabota OMIONSPHOTO TPaH3UCTOPA, BKIFOYSHHOTO IO CXeMEe ¢ 00ITIM
SMHUTTEPOM, B KAKTHBHOM» PEKHME.

31 CeMeiCTBO CTaTHUECKUX BXOIHBIX XapaKTEPUCTHK OUIIOISIPHOTO
TPaH3HCTOPA, BKIFOYCHHOTO MO0 CXEMe C OOLIMM AIMUTTEPOM, U UX
OCOOEHHOCTH.

32 CeMeiCcTBO CTAaTHUECKUX BBIXOHBIX XapaKTEPUCTHK OUTIOISIPHOTO
TPaH3UCTOPA, BKIOYCHHOTO 0 CXeME ¢ OOIIMM dYMHUTTEPOM, U UX
0COOCHHOCTH.

33 Cxema BKITIOYCHHSI OUTIONIIPHOTO TPAH3UCTOPA ¢ OOITUM KOJIJICKTOPOM B
«aKTHBHOM» PEXHME U €€ 0COOCHHOCTH.

34 Cuctema H mapamMeTpoB OUTIOJISIPHBIX TPAH3HCTOPOB.

35 POTOTPAH3UCTOP, YCTPOUCTBO U MPUHIMI ACUCTBUS.

36 DJICKTPOHHBIC JIAMITbI, KOHCTPYKIIUS ¥ IPHHIIUI JICHCTBHUSI.

Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.

Taobnuua 16 — Bon

ochl (3amaun) s 3auera / mudd. 3auera

Ne i/t [Tepedyens BonpocoB (3a1a4) 11 3adeTa / nudd. 3auera
1 [TosrynipoBOIHUKH ¢ COOCTBEHHOM JIEKTPONPOBOIHOCTHIO.
2 [ToaynIpOBOIHUKY C 3IEKTPOHHON 3JIEKTPONPOBOAHOCTHIO.
3 [ToaynpOBOIHUKY C JBIPOYHOM 3J1€KTPOIPOBOIHOCTHIO.
4 JpelidoBblil TOK B IOJYNIPOBOJHUKAX.
5 Jnddy3noHHBINH TOK B IMOITYNPOBOTHUKAX.
6 DJIEKTPOHHO-IBIPOYHBII MEPEX0J] B COCTOSIHUM PABHOBECHSL.
7 [TpsiMoe BKIIFOUEHHE P-I-Nepexoia.
8 OO6paTHOE BKJIIOYEHHUE P-TI-TIePEX0a.
9 Teopernueckasi BOIbTAMIIEPHAS XaPaKTEPUCTHKA P-TI-TIEPEX0JIa.
10 PeasibHasi BoJbTaMIIEpHAsi XapaKTEPUCTUKA P-N-NIEPEeX0ia.
11 Bunbl npoboeB p-n-nepexojia U uX 0COOEHHOCTH.
12 EmkocTH p-n-nepexona.
13 Haznauenue u kaccuuKaIus moJxynpoOBOTHHKOBBIX JIUOJIOB.
14 OO6ue mapaMeTpsl NOJYIPOBOIHUKOBBIX TOJIOB.
15 BeinpsiMutesbHbIe THOIBIL.
16 OmHOMOTYNEPUOTHBIN BBITPSIMUATEIND - IPHHIIUI €T0 JCHCTBUSI.
BnusiHue Temiiepatypsl Ha BOJIbTaMIIEpHbIE XapaKTEPUCTUKU
17 MOJTYNPOBOJIHUKOBBIX JUOJOB.
I'paduueckuii MeTo onpeaeneHus napaMeTpoB pabouero pexxuma
18 TIOJTYTIPOBOTHUKOBBIX JTMOIOB.
[TonynpoBOIHUKOBBIE CTAOMIIUTPOHBI, CIIEIUATbHbBIE TApaMETPhI
19 MOJIYIPOBOJIHUKOBBIX CTAOUIIUTPOHOB.
Ananu3 paboThl OTYNPOBOIHUKOBOTO CTAOMIIN3ATOPa HAIPSIKEHUS C
20 MOMOIIbIO JIMHUU Harpy3KH.
21 CrabucTop M ero BoJbTaMIEpHasi XapaKTEPUCTHUKA.
22 Bapukarnsl, cxeMbl BKJIIOYEHHS B JJIEKTPHUECKYIO LEb.
23 DKBHBAJICHTHAsI CXe€Ma BapHKara U ero OCHOBHBIC TTApaMeTPBhI.
24 TyHHeNbHBIE 1MO0/1bl, OCHOBHBIE NAPAMETPhI TYHHEIbHbIX JHO/IOB.
AHaim3 BOJIbTaMIIEPHON XapaKTEPUCTUKN TYHHEIFHOTO JAHO/Ia C IIOMOIIIBIO
25 30HHBIX AHArpaMM.




[lepeyeHp TeMm Ui KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHhI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM 751 KYPCOBOTO MTPOSKTUPOBAHUS/BBIIOTHEHHUS] KYPCOBOM paboThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS
- KypcoBOH paboThl

Y4eOHBIM IIAHOM HE MPEYCMOTPEHO

Bompockl st mpoBeleHUsT TIPOMEXKYTOYHOW aTTECTallM B BHJE TECTUPOBAHHUS
MpeAcTaBIeHbI B Tabmwuie 18.

Tabauna 18 — IlpuMepHbIi IepeyeHb BONPOCOB Il TECTOB

Ne n/mt [IpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
1 Kak 13 XMMHYEeCKH YMCTOro MOJYIIPOBOIHUKA CPOPMUPOBATH MOTYIPOBOJHHUK N-THUIA?
2 Kak mon0upatoT BenecTsa st JOHOPOB?

[Toyemy momynpoBOAHUKY N-THUIA HA3BIBAIOT MOIYIIPOBOJIHUKAMU C JIEKTPOHHON
3 ANEKTPONPOBOJAHOCTHIO?

4 ['ie HaxoauTes ypoBeHb DepMu B 30HHOU AMAarpaMMe MOJyIpOBOJIHUKA N-TUna?
Kyna cmenaercs ypoBeHb @epMu B 30HHOM Juarpamme MOJIyIIpOBOAHMKA N-TUIA IPU
5 YBEJIMYEHUU KOHIIEHTPAIMKU aTOMOB JOHOPHOW IpuMecu?

Kyna cmenaercs ypoBeHb @epMu B 30HHOW JuarpamMme MOJIyIIpOBOAHMKA N-TUIA IPU
6 YBEJIMUYEHUU TEMIIEpaTyphl?

Yro ocTaercsi Ha JHEPreTHUECKOM YPOBHE JJOHOPHOW IPUMECH IIPH MOJTHOW aKTHBAIIUN
7 €€ aTOMOB?

0o

Kak 13 XUMHYECKH YHCTOT0 MOJTYIPOBOJHIKA CHOPMUPOBATH NOTYIPOBOJIHUK P-THUIA?

9 Kakue npumMecu Ha3pIBalOTCsI aKLIENTOPHBIMU ?

[Toyemy MOIYNPOBOAHMKY P-THUIIA HA3BIBAIOT ITOJIYIIPOBOIHUKAMU C ABIPOYHON
10 IEKTPONPOBOJIHOCTHIO?

11 YeM oTiMyaeTcsi HOTYIPOBOIHUK N-THIIA OT NOJTYIPOBOIHUKA p-THIIA?

12 Kakue aBa TOKa MOTYT UMETh MECTO B IOJIYIPOBOJHUKE?

13 UTto Takoe MOABMKHOCTh HOCUTEJIEH 3apsiI0B, YeMy OHAa poBHA?
B kakom ciyuae TOK, MpOTeKaroIuii B MOJIyIPOBOAHUKE, OyAeT UMETh Apei(oByro U

14 TG Yy3UOHHYIO COCTABIISAIOMINE?

15 Kak co3maercst 371eKTpOHHO-ABIPOYHBIN nepexoa?

16 B pesynbrare uero B (p-11) - nepexojie GopMUpyeTcs NOTEHUUAIbHBIN 0appep?
[Touemy nuddy3noHHOE FIEKTPUUYECKOE TT0JIe B (P-T1) - MEPEXO0/IC SABJISETCS

17 TOPMO3SIILIUM JUUIsl OCHOBHBIX HOCHUTENEH 3apsiia?

18 B dyem oTamune OCHOBHBIX HOCHTEJEH 3apsijia OT HEOCHOBHBIX?

Kak 3aBucut TomnmuHa (p-m) - mepexoja OT KOHIIEHTPAI[UN MPUMECE B p U I -
19 obnactax?

Kak 1 noueMmy u3MeHseTCsl HANPSXKEHHOCTb AJIEKTPHUECKOTro Mo B (p-I1) - mepexoie
20 IIPU €ro MPSIMOM CMEIICHUH?

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYyYarolUXCs 3a0YHON (OPMBI
o0OydeHus1, IpecTaBIeHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Metoanueckue Marepuaibl, ONpeETAI0INe MPOLIEAYPBI OLICHUBAHHS
WHIUKATOPOB, XapaKTEPH3YIOMUX JTanbl (HOPMUPOBAHHUS KOMIIETEHIIUHA, COJEpKaTCsS B




JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIl, pernaMeHTUpYHOUIMX TMOPSAJOK W MPOLEAYPY
NPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00ydYaromuXCs
'VAIL

11. Meroauveckue yKa3aHus 111 00y4YarOImUXCs IO OCBOCHUIO TUCITUTUTHHBI
Llenpro TUCUUIUTMHEI SIBISETCA - IOJIyYEHUE CTYIEHTAMH HEOOXOIUMbIX 3HAHUN, YMEHUHN
1 HaBBIKOB B 00acTH «DJIEKTPOHHUKWY»/ CO3JaHUE TOAACPKUBAIOIICH 00pa30BaTeIbHON CpeIb
npernofaBaHusl «IJICKTPOHUKW»/ TPENOCTABICHWE BO3MOXHOCTU CTYyACHTaM pa3BUTh U
MIPOJIEMOHCTPUPOBATh HAaBBIKM B 00JIACTH IPOCKTUPOBAHHUS COBPEMEHHOW JJIEMEHTHOW 0as3bl,
IIMPOKO KCIIOIB3YEMOU B PA3IMUHBIX PATUOTEXHUUECKHUX LIETISIX.

11.1. Meroauueckue ykazaHus s OOYyYarOIIMXCSd 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3zHAaY€HUE JIEKIIMOHHOTO MaTepuaja — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe M SICHOE€ H3JIOKEHHE ydeOHOro marepuaia. HasHaueHHe COBpPEMEHHOH JICKIIMH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO 1O TEME, a B OCBOCHUU
GyHIaMEHTANBHBIX MPOOJIEM AWCIUIUIMHBI, METOJIOB HAYYHOTO TIO3HAHHWS, HOBEHUIIHMX
JOCTH)KCHUN Hay4yHOM MbICiH. B ydueOHOM mpoliecce JIeKIMS BBITOJIHIET METOAO0JIOTUUYECKYIO,
OpPraHU3aIMOHHYI0 M MHPOPMAITMOHHYIO (QYHKIHMH. JIeKIus pacKphIBaeT MOHATUHHBIN armapar
KOHKPETHOM 00JilacTh 3HaHUs, €€ MpoOJeMbl, JacT IEJbHOE MPEJCTaBICHUE O IUCIUIUIMHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[LranupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOIO MAaTepHaa;

— TIOJIy4YeHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OINpPEAeseTCs eNIeBOi YCTAaHOBKOM K Ka)KJI0M KOHKPETHOU TEME,

— TIOJMy4Y€HUE OMBITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNO/IaBaTelIeM;

— pa3BuTHEe MNpo(ecCHOHATBHO-IENOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHHUS.

— TOSIBJIEHHE HEOOXOIUMOT0 HHTEPECa, HEOOXOAMMOTO I CAMOCTOSITEIIbHOU PaOOTHI;

— TIOJy4yeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM WU TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaMIINe TOIbL;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  pa3IMYHBIX
bopmyarpoBKax);

— TOMy4YeHHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHUH.

JlekUMOHHBI MaTepual MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CclaijoB U
WCIIOJIb30BAaHUEM pPa3[aTOYHOTO0 Marepuaja Iph TPOBEACHUH KOPOTKUX JUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTAECTBHBIX TEMATHK IO TUCIUTUIHHE.

CTpykTypa IpeoCTaBICHMS JEKIIMOHHOI0 MaTepHaia:

— PaccmoTpenue TeopeTnueckoro Marepuana,

— AHanu3 2JMEKTPUYECKUX CXEM U XapPaKTEPUCTHUK MOTYIIPOBOTHUKOBBIX TPUOOPOB;

— JlemMOHCTpanusi TNPOMBINIJIEHHBIX OOpa3lloB IMOJYIPOBOJIHUKOBBIX MPUOOPOB U
YCTPOWCTB HAa UX OCHOBE.

11.2. Metoauyieckue yKa3aHusl JUIsl 00Y4aroIuXCs M0 YYaCTHIO B CEMUHApax

OCHOBHOH T1eJIBI0 JIsI O0YYarOIIEeToCs SIBISETCS CUCTeMAaTH3alus U 0000IIeHe 3HaHu!
Mo wu3yyaeMou Teme, pasaeny, (QopMHUpOBaHHE YMEHHUs paboTaTh C JOMOJHUTEIHHBIMU
NCTOYHUKAMHN I/IH(i)OpMaHI/II/I, COITOCTABJIAITH U CpaBHI/IBaTB TOYKHN 3peHI/I$I, KOHCHCKTHpOBaTB
MPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHUS MU T.. B coOOTBEeTCTBMM C Beayuien
TUTAKTUYECKON IIeJIbI0 COJIEP)KAaHUEM CEMUHAPCKUX 3aHATHUN SIBISIOTCS Y3JIOBBIE, HamOolee
TPYIOHBIC JUIS TIOHUMAHHS M YCBOSHHS TEeMbI, pa3lieibl MUCHUIUIMHBL Crenudukoil maHHOU
(GbopMBI 3aHATUN SBISETCS COBMECTHAsI paboTa mpernoaaBaTesi U 00ydJaroIierocs: HaJl perieHueM



MOCTABJICHHOW TPOOJEMBI, a IOWCK BEPHOIO OTBETAa CTPOUTCS HAa OCHOBE YEPEIOBAHUS
WHAWBUIYATBHON M KOJUIGKTHBHOW JAESITETLHOCTH.

[lpy TOATrOTOBKE K CEMHHAPCKOMY 3aHSATHIO [0 TEME NPOCIYIIAaHHON JICKIUH
HEOOXOJUMO O3HAKOMUTBCS C IUIAHOM €ro IMPOBEIEHUsS, C JIUTEPaTypod U HAYIHBIMHU
nyOJIMKALUSIMU 110 TEME CEMHUHApa.

TpeboBaHus K MPOBEICHUIO CEMUHAPOB

Obsi3amenvHo 0151 3an0IHeHUs NPenoodasamenem

11.3. Metoauueckue yka3zaHusi [Uisi OOy4YalOIIMXCS MO MPOXOXKACHUIO MPAKTHUYECKHUX
3aHATUH (eciu npedyCMompeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNIUHE)

[IpakTueckoe 3aHSATHE SABIAETCS OJHOW M3 OCHOBHBIX (DOpM OpraHuszanuu y4eOHOTro
mporecca, 3aKIII0Yaronasicsi B BHIIOJHEHUN 00YJaIOIIUMUCS 1O PYKOBOJICTBOM IPETOAaBaTes
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LETbI0 YCBOCHHS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOU
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OITBITA TBOPYECKOH JEATEIHLHOCTH.

Lenbro MpakTUYECKOTO 3aHITHS sl 00y4aroIIerocs SBJSETCS MPUBUTHE 00YYarOIIMMCS
YMEHHUU U HaBBIKOB MMPAKTUYECKOU JIESITEIBHOCTH 10 U3Yy4aeMOW AUCUHUILINHE.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUU O0YUYAIOIIUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKperuieHue, yriayOsieHue, paciidpeHHe M JAeTaju3alus 3HaHWW TNpU PelIeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[I03HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHHUS,
TBOPYECKOI aKTUBHOCTH,;

— OBIIQJICHWEC HOBBIMH METOJAaMH W METOJUKAMU HW3YYCHHS] KOHKPETHOH ydueOHOU
JUCUHUILINHBI;

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMUYECKOTO OCMBICICHHSI TONYYEHHBIX 3HAHUN 7S
BBITIOJTHEHMS 3aJJaHHAI;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIyaJbHON (popm
o0y4eHusl.

TpebGoBanusi K MPOBEACHUIO MPAKTUYCCKUX 3AHITUN
Obs3amenvHo 015 3anoHeHUs. npenodasamenem

11.4. Metoauueckre ykasaHUsl A OOy4YalOIIMXCSl MO BBIIOJHEHUIO J1ab0paTOPHBIX
paboT (eciu npedycmompeno y4ebHbiM NAAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus m1a0OpaTOpHBIX paboOT oOydarolmuics MAOMKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOW METOIMKONM M TEXHUKOU
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydYarolierocs.
Brinonnenune n1abopaTopHbIX paboT COCTOMT M3 KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

BrinonHenue 51abopaTopHBIX paboOT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUs] JUCLUIUIMHBI, ONpENesseMOl Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue ey X OCHOBHBIX 33a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBAaHMS MPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW JUCIUILINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalln3alys TEOPETUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKLUSAX;

— ToJlyueHHe HOBOM MH(OpMAINH [0 3y4aeMON AUCIUIINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboThl ¢ 1abopaTOpPHBIM
000pyI0BaHUEM U TPUOOPaAMHU.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO 1a00paTOPHBIX paboT
HccnenoBanue xapakTepUCTHK TOJYIIPOBOJIHUKOBBIX MpubopoB. JlabopaTtopHas padoTa
BBITIOJHSETCSI OpUTaiolt U3 IBYX-TPEX CTYICHTOB Ha YHHUBEPCAIBbHBIX U3MEPHUTEIBHBIX CTEHIAX.




[IpoBenenune ucciaeqOBaHUI OCYILIECTBISIETCS B COOTBETCTBUU C 3aJlaHUEM W B YKa3aHHOM
IIOCJIEIOBATEIbHOCTH. Pe3ynbTaTsl H3MEPEHUN 3aHOCATCA B IMIPOTOKOJ MCIBITAHUM, KOTOPBIN 110
OKOHYAHUU MCCIIEIOBAHUH JTOJKEH OBITh ITPEJICTABIIEH U1 IPOBEPKH IIPETIO1aBaTENIO.

CrpykTypa u hopma oTyeTa 0 1abopaTopHOii paboTe

OTuer 10JDKEeH Co/IepKaTh: HAMMEHOBAHUE U 1eJIb PabOThI; CXEMbl H3MEPEHUN; TaOIHIIBI
U3MEPCHHBIX JIaHHBIX, TpapUKU XapPAKTEPUCTUK HCCICAYEMbIX OOBEKTOB, paCCUHTAHHBIC
3HAUEHUS IMAPaMETPOB HCCIECIYyeMbIX OOBEKTOB; KpaTKue BBIBOJLIL. OTYET BBITIONHSETCS Ha
Oenoit 6ymare popmata 297 x 210 KB. MM.

TpebGoBanust kK oopMIIEHHIO OTYETa O JabopaTopHOU paboTe

Obpazenr opopmiieHHsT TUTYJIBLHOTO JIUCTa MPUBEACH Ha caifte: http://standarts.guap.ru/
['paduiku cTpOSTCS HA OTHCNBHBIX JIMCTaX (opmara ordera. MInmrocTpanmuyu MayibiX pa3MepoB
pa3MemiarTcsl Ha OJHOM JHcTe. Bce rpaduku W pHCYHKH JODKHBI MMETh HYMEPAIHIO U
MOSICHSIIONIME TOIMCHA C YKa3aHWEM THUIla HccieayeMoro oObekTa. [IpuHIMIHMAIbHBIE CXEMBbI
BBIUCPUYHMBAIOTCS B COOTBETCTBUH ¢ TpeboBanusimu ECK/I.

11.5. MeTtoguveckue yKa3aHUs JUIsI OOyYalOIMUXCS IO MPOXOXKICHUIO KYypPCOBOTO
MIPOEKTUPOBAHMSI/BBITIOIHEHUS KYyPCOBOI pabOThI

KypcoBoii mpoekT/ paboTa IpoBOAUTCS € LENbI0 POPMUPOBAHUS Yy O0YUAIOLINXCS OTBITA
KOMIUIEKCHOTO PeIlIeHUs] KOHKPETHBIX 3a/1a4 MPOPeCCUOHANBHON JAESITETbHOCTH.

KypcoBoii mpoekT/ pabota mo3BoJisieT 00ydaromemMycs:

CTpyKTYypa MOSICHUTEILHOM 3aIIUCKU KYPCOBOTO IIPOEKTa/ pabOThI
Obsi3amenvHo 0151 3an0IHeHUs NPenooasamenem

TpebGoBanust kK 0OPMIICHHIO MMOSICHUTEIBHOM 3aIMCKU KYPCOBOTO IMPOEKTa/ pabOThI
Obs3amenvho 0151 3anoIHeHUs npenoodasamesnem

Ecnu memoouueckue yxazanus no Kypcogomy npoekmupo8anuio/ 8bINOIHEHUIO KypCoBoll
pabomsl umelomcs 8 U30AHHOM 6ude, 8 uoe INeKMpOHHbIX pecypcos bubruomexku I'VAIL
cucmemvl LMS, xagedpol u m.o., Heodxooumo dams Ha Hux ccolaky uau npusecmu URL adpec.

11.6. Meroauueckue ykazaHusi UIsi OOYYaIONIMXCS 110 MPOXOKIACHUIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOSHEHUS] CaMOCTOSITEILHOM PabOThI, 00yJaroNIUiics BBITOIHAET paboTy IO
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE INpPENoAaBatrelis, HO 0e3 ero HemocpeiCTBEHHOTO
y4acTusl.

Jns oOyuwaromuxcs 1o 3aoyHoM ¢opme O00ydeHHus, caMoCTOsITeNbHas paboTa MOXET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBINOIHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocst GopMHpyeTcs
1enecoo0pa3Hoe IIaHUpOBaHUE pabovyero BpeMEeHHU, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHMM U CHUCTEMaTH3allMM MpUOOpeTaeMbIX 3HaHMH, 00eCreuyrBaeT BBICOKHIM
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBISIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYaromUX CASIBISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIHUILINHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
1o 3a049HOU (popme oOydeHHs ).



11.7. Meroauyeckue ykazaHUsA i1 OOydYaromuxcsi MO TMPOXOXKICHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuidi KOHTPOJb YCICBACMOCTH MPEAyCMaTPUBACT KOHTPOJIb KayecTBa 3HAHUU
00y4JarOIUXCsl, OCYIIECTBIIIEMOTO B TEUCHHE CEMECTpa C IENIbI0 OIEHUBAHUS XOJia OCBOCHUS
JIACITUIIINHEI.

11.8. MeToauyeckue yKazaHus JUIsA OOYYarOIIUXCs 1O MPOXOKICHHUIO MPOMEKYTOYHOM
aTTecTalnuu.

[IpoMexxyTouHass ~ aTTecTamus  OOYyYalOIIMXCS  NPEAYyCMaTpPHBAeT  OICHHBAHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHMs MO aucuuiuiiHe. OHa BKIIIOYAET B
ce0s.

— 9K3aMeH — (opma OILEHKH 3HAaHWH, IOJYYEHHBIX OOYyYaroIIMMCS B Ipolecce
W3YYCHHS BCCH NUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIbHOM PabOThI, CIIOCOOHOCTH
HpI/IMeHHTb nux Hajs peIHeHI/ISI HpaKTI/I‘-IeCKI/IX 3a1a4. 3K3aMeH, KakK HpaBI/IHO, HpOBOI[I/ITCSI B
MEPHOJ] SK3aMCHAIIMOHHOW CECCHHM W 3aBEpIIAeTCS aTTECTAIIMOHHOW OIICHKOW «OTIIMYHOY,
«XOPOIIIOY», «YIOBIETBOPUTEIHHOY», HEYIOBICTBOPUTEIHHOY.

— 3aueT — 3T0 (hopMa OLEHKU 3HAHUH, IMOIyUYEHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHUS
y4eOHOM TUCIUIUTUHBI B [IEJIOM MU IPOMEKYTOUHAs! (10 OKOHYAHUU CEMECTpa) OlEHKA 3HAHHM
00y4JaroIUMCs 110 OTIEIBHBIM pa3jeliaM TUCIUILUIMHBI C aTTECTAlMOHHON OIICHKOW «3a4TCHO»
WJIN «HE 3a4YTEHOY.

— nmuddepeHIMpPOBaHHbIM 3a4eT — 23T0 (opMa OLEHKUA 3HAHUH, TOITYYCHHBIX
06y‘-IaIOHII/IMC$I HpI/I I/I3y‘-I€HI/II/I JUCHUITIINHBI, HpI/I BBITIOJTHCHU N KprOBbIX HpOGKTOB, KprOBI)IX
paboT, HAYYHO-UCCIICOBATEIILCKUAX PA0OT U MPOXOXKIACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOIIIOY», KyJIOBICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIIHHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyIo MPOrpaMMy TUCHUTLIMHbI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




