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AHxHoTtanus

JucuunnuHa «OJeKTPOHUKa» BXOIUT B 00Opa3oBaTeNbHYIO MPOrPaMMYy BBICIIETO
o0pa3oBaHUsl — MpOrpaMMy CIEIHAJIUTETa MO HAMpPaBICHUIO TOATOTOBKH/ CHEIHMATbHOCTH
27.05.02 «MeTponorudeckoe o0ecriedeHre BOOPYKEHUSI M1 BOSGHHON TEXHUKI» HANPABICHHOCTH
«MeTtponoruueckoe odecredeHne KOCMUYECKHX CPeACTBy. Jucuminaa peanusyercs kKadeapoi
«Ne23y.

JlucuuiuiHa HaneneHa Ha (POPMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIINX KOMIETECHIIUIA:

OIIK-1 «CriocoOeH BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTh MIPOOJIEM TEOPUH CHCTEM
W YIOpaBICHUS W TPUMEHATH METOAbl MaTEeMaTHYECKOro aHalh3a WU MOJCTHPOBAHUS B
WHXEHEPHOU JIEATEIILHOCTI

CopepxaHue IUCLUUIUIMHBI OXBaTbIBAET KPYI BOIPOCOB, CBSI3aHHBIX C H3YYCHHEM
¢u3nyecKux NPUHLUIIOB JEHCTBHS, XapaKTEepUCTUK, Mojeled U  ocoOeHHOCTEeH B
PaMOTeXHUYECKHX LETSIX OCHOBHBIX THUIIOB aKTUBHBIX MPUOOPOB, MPUHIIMIIOB UX OCTPOSHUS U
MEXaHM3MOB BIIMSHUS YCIOBUI 3KCIUTyaTalluy Ha pabOTy aKTUBHBIX MPUOOPOB.

[IpernonaBanne JIUCHMIUIMHBI TMpPEAyCMAaTpPUBAET CleAyroue (GopMbl OpraHu3aluu
y4eOHOTr0 mpoIecca: JEKINH, JIabopaTopHbIe padOTHI, CaMOCTOsTENbHAs paboTa CTy/ACHTA,
KOHCYJIbTAIUH.

[IporpamMMoii AUCHHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJISA: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAS aTTeCcTalus B (hopMe IK3aMEeHa.

OO6mast TpyJ0€MKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIIsA€T 4 3a4eTHBIX enuHuIbl, 144
Jaca.

SA3bIK 00yueHus 0 JUCLUIUIUHE «PYCCKHID)



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUYCHUS MO AUCIUILIINHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI

Henpio mpenonaBaHusi TUCHUIUIMHBI «DJIEKTPOHUKA» SIBISETCS H3Yy4YEHHE CTyACHTAMH
bu3nYeCKUX MPUHIUIIOB JEHCTBUS, XapaKTEPUCTUK, MOJIeTe 1 0COOEHHOCTEH HCIIOIb30BaHUS B
PaIMOTEXHUYECKUX IIETSAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHUHIIUIIOB MOCTPOCHUS U
OCHOB T€XHOJIOTUH MUKPOAJIEKTPOHHBIX LIENel, MEXaHHU3MOB BIUSHUS YCIOBHI IKCIUTyaTal[H Ha
paboTy aKTUBHBIX MPUOOPOB M MUKPOIICKTPOHHBIX Iienei. [Ipu u3ydeHun 3TOM AMCIMITTUHBI
3aKJIaJbIBAIOTCSl OCHOBBI 3HAHWl, MO3BOJIAIOIIMX YMEJIO HCIONb30BaTh COBPEMEHHYIO
AJIEMEHTHYIO 0a3y paJrodICKTPOHUKU U MOHUMATh TCHICHIIMM U TIEPCIICKTUBBI €€ Pa3BUTHUS U
MPAKTUYECKOT0 UCII0JIb30BAHMS; IPUOOPETAIOTCS HABBIKU pacueTa pexXKHUMOB aKTUBHBIX TPHUOOPOB
B DJICKTPOHHBIX LEMAX, IKCIEPUMEHTAIBLHOTO HCCIEAOBAHUS WX XapaKTEPUCTUK, U3MEPEHUS
apaMeTpoB U MOCTPOCHHUS 0A30BBIX SUEEK JCKTPOHHBIX IIETIeH, COJIepKalINX TaKue MPUOOpPHI.

1.2. JucuuruiiHa BXOJHUT B COCTaB 00s3aTeNbHOIN 4acTH 00pa30BaTENbHON MPOTrPAMMBI
BhIcIIeTo oOpasoBanus (nanee — OI1 BO).

1.3. TlepeyeHsp mIaHUPYEMBIX PE3yJIbTATOB OOYUYEHUS MO TUCIUIUIMHE, COOTHECECHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AUCHMILTAHBI OOYYArOIIUNCSA JAODKEH 00JaJaTh CIeIyHONIMMH
KOMIETCHIUSIMHU WM UX YacTsMU. KoMIeTeHIMN 1 MHAUKATOPbl X JOCTHKEHUS PUBEJICHBI B
tabnuie 1.

Ta6mmma 1 — [lepeyeHb KOMIIETCHIIMI ¥ HHIUKATOPOB UX JIOCTHKEHUS

Kareropwus (rpyrmra) Kox n HaumeHoBaHue Kon n HanMeHOBaHUE UHAMKATOPA
KOMIICTCHIINU KOMIICTCHIINU JOCTMXKCHHUSA KOMIICTCHIIUN
Oo6menpodeccuonansusie | OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBHBIE TIOJIOKEHUS,
KOMIICTCHIINU BBISABJISATH 3aKOHBI 1 METOAbI CCTCCTBCHHLIX HAYK U

€CTECTBEHHOHAYYHYIO | MATEMaTUKU
CYIIIHOCTb Mpo0sieM OIIK-1.VY.l yMeTh NIpUMEHATH METO/BI

TEOPUHU CUCTEM U MaTeMaTHUYEeCKOro aHajau3a U
YIIPaBJICHUS U MO/JIETTMPOBAHUS B UH)KEHEPHOM
MIPUMEHSATH METO/IbI JIeITeILHOCTH

MaTEMaTHIECKOTO OIIK-1.B.1 BnageTh HaBLEIKAMU aHAJIN3a
aHammza u npodeccroHaNbHBIX 33729 U UX
MOJICTTUPOBAHHUS B perieHuit Ha OCHOBE 0a30BBIX
WHKEHEPHOU €CTECTBEHHOHAYYHBIX U

eATEeILHOCTH MaTeMaTUYECKUX 3HAHUH

2. Mecto nuctuIinHbl B cTpykType OI1
JucturnauHa MoKeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
[IPY U3YUYECHUH CIEAYIOIIUX JUCUUIUIAH:
— «Marematuka-1 (AHanuTH4YecKasi TeOMETPUs U JIMHEHHas anredpa)y,
— «Marematuka-1 (MaTtemaTudeckuii aHamus)»,
— «Du3ukay,
— «XUMUD.

3HaHMs, TOJY4YEHHBbIE NPU U3YUYEHHH MaTepuana JaHHOM [IHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAaThCsI IPU U3yUYEHUU APYTUX JUCLUILINH!

— «DnexTponpeodpazoBaTeIbHbIE YCTPOUCTBAY,

— «Lludposas 06paboTKa CUTHATIOBY,

— «Teopus 2neKTPUUECKUX LIETIEN,

— «CxemMoTexHUKA HH(POKOMMYHHUKAIIMOHHBIX YCTPOHCTBY,

— «OJIEKTpONUTAaHNE YCTPOUCTB U CUCTEM MH()OKOMMYHHUKALIHID.



3. O0BeM U TPYyAO0EMKOCTh TUCIUILTAHBI
Jlanneie 006 obmemM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOU
paboTHI IO TUCHUIUINHE (M pacipeaeIeHue 3TOH TPYA0EMKOCTH TI0 CEMECTpaM) MPECTABICHBI B
Tabaure 2.

Ta6ymmma 2 — O0beM U TPYJI0EMKOCTh JTUCITUTIIUHBI

TpynoemMKoCTh 110
Bun yue6Ho# paboThl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemkocmsp OuUCUUNIUHBL, 4/ 144 4/ 144
3E/ (gac)
U3 Hux uacoe npaKkmuuecKkoil no020moeKu
Ayoumopnwle 3auamus, BCEro Jac. 68 68
B TOM YHCIIE:
neximu (JI), (dac) 34 34
npaktudeckue/cemunapckue 3ansatus (I13),
(dac)
naboparopubie padbotsl (JIP), (dac) 34 34
KypcoBoi npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnan paboma, Bcero (4ac) 40 40
Buo npomesxcymounoii ammecmayuu: 3a4er,
mudd. 3ader, sk3amen (3auer, [udd. 3ay, OK3. OK3.
DK3.%%*)

Kk
IIpumevanue: kaHaUAATCKHIA SK3aMeH

4. CopeprxaHue JUCITUTUITUHBI
4.1. PacnpeneneHue TpyI0EMKOCTH TUCIUILIMHBI IO pa3/ieiaM U BUAM 3aHSITHIL.
Pazgenpl, TEMBI TUCIIUTITUHBI H KX TPYJOEMKOCTh TTPUBEICHBI B TAOIUIIE 3.

Tabnuna 3 — Pa3uensl, TeMbl AUCHUILIUHBL, HX TPYAOEMKOCTh

Paszsensl, TeMbI TUCIUTUTAHBI e 13 JIP KII CPC
’ (gac) (C3) (gac) (gac) (dac)
Cemectp 4
Paszen 1. DneMeHTsI (PU3MKH TBEPOTO TeEIA. 11
Tema 1.1. dusndeckue OCHOBEI 4 2
MOJTYITPOBOTHUKOBBIX MTPHOOPOB.
Tema 1.2. KOHTaKTHBIE SBICHHUS. 6 2
Paznen 2. TTonynpoBOTHUKOBBIC IPHOOPBI. 11
Tema 2.1. IlonynpoBOAHUKOBBIE UOBI. 6 4
Paznen 3. [lomynpoBogHIKOBBIE TIPHOOPEI. 12
Tema 3.1. TToneBble TPAH3UCTOPBI. 6 10
Tema 3.2. BunossipHbie TPAH3UCTOPBI. 6 12
Pazpen 4. OnrosnekTpoHUKa. 6
Tema 4.1. DOTOICKTPHUUECKUE U M3ITyUaTCITHHBIC 6 4
IPUOOPEL.
Hroro B cemecTpe: 34 34 40
Utoro 34 0 34 0 40




HpaKTquCKaH IIOATOTOBKA 3aKJIH0YacTCA B HCMOCPCACTBCHHOM BBITIOJIHEHU N
00yJaroMMMHUCS OTPEICTICHHBIX TPYAOBBIX (DYHKIIHH, CBA3aHHBIX C Oy IyIIeH mpodeccuoHaIbHON
JESATCIbHOCTBIO.

4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHIM.
Coneprkanue pa3/iesioB U TeM JICKIIMOHHBIX 3aHITHI NpUBEICHO B Tabnuile 4.

Tabnuna 4 — ConepkaHue pas/ieloB U TEM JISKIIMOHHOTO UK
HasBanue u conepkanue pas3iesoB U TEM JIEKIIMOHHBIX
3aHATHI

Howmep paznena

Pa3pesn 1 DJieMeHTHI (GU3NKH TBEPAOIO TeJia.
1.1. ®u3nueckue OCHOBHI MOJYIPOBOAHUKOBBIX MPUOOPOB.

OCHOBHBIE TMOHATHS 30HHOW TEOPUM MOJYIPOBOJHUKOB.
Cratuctuka »SJIEKTPOHOB U JBIPOK B  TOJYNPOBOJAHHUKAX.
Bripok/ieHHBIE M HEBBIPOXKIEHHBIE  IOJIYNPOBOJAHUKHU.
Konuentpanus Hocutemnei 3apsia B COOCTBEHHBIX M IPUMECHBIX
MOJIYNIPOBOJHUKAX B YCIOBUSX  TE€PMOJMHAMHYECKOTO
paBHOBecHs. HepaBHOBECHOE COCTOSIHME TOJyIPOBOJHUKA.
[Iponieccrl mepeHoca HOCUTENEH 3apsiia B MOJYyIPOBOJHUKAX.
I'enepanmss u pexomOWHAIMS HOCUTENEH 3apsiga. BuumsHue
ANEKTPUYECKOTO TOJS Ha OOBEMHYID M TOBEPXHOCTHYIO
3JIEKTPONPOBOAHOCTD  MOJYMPOBOAHUKOB. TeMIiepaTypHbIe
3aBUCUMOCTH KOHLEHTpAluH, MOJBM)XXHOCTU U yAEIbHOU
AJIEKTPOMPOBOAHOCTA  MOJYMPOBOAHUKOB. Bo3HHMKHOBEHHE
00BEMHBIX HEycTOWYMBOCTEeH. OnNTHUECKHEe U TEIUIOBBIC
CBOMCTBa  TOJIYIIPOBOJIHUKOB. ®DOTOINEKTPUIECKUE |
TEPMODJIEKTPUUECKHE SIBJICHUSI.

1.2. KoHTakTHBIE SIBJICHUS.

[lonsitue o p-n-mepexone, TUIbI p-N-niepexoaoB. Puznueckue
mpoieccsl B p-N-miepexojie Ipu OTCYTCTBUU U IPHU HAIUYUU
BHEIIIHET0 HANpsKeHUs. BosbraMiiepHas XxapakTepucTHKa p-N-
nepexoja. KOHTakT «MeTayi-molynpoBOJHUKY, 3aBUCUMOCTh
€ro CBOMCTB OT pabOTHI BBIXOJa TOJYNPOBOJHUKA U METaJlja.
I'eTeponepexoibl.

Paznen 2 IMonynpoBoagHMKOBBIE PUOOPDI.
2.1. IlonynipoBOJHUKOBBIE JUOBI.

[TorynpoBOTHUKOBBIH AWO]T, €T0 XapaKTEPUCTUKH U TIAPpaMETPHI.
OcHoBHBIE BUIBI TP00O0s p-N-iepexoaa. [lepexoansie mporiecchl
B TOJYNPOBOJHUKOBOM IHOJE, HAKOIUIEHHE M paccachbIBaHHE
M30BITOYHOTO 3apsia, T Ppy3noHHAST EMKOCTh. DKBHUBAJICHTHAS
cXeMa TMONyMpPOBOJHUKOBOTO auoAa. (OCHOBHBIE  THIIBI
MOJIyIPOBOIHUKOBBIX TUOJIOB, UX KOHCTPYKIIUH, MTApaMETPhI U
00J1aCTH IPUMEHEHHUS.




Pa3zgen 3

IosynpoBoaHMKOBBIE MPUOOPHI.
3.1. IloneBsble TPaH3UCTOPHI.

[ToneBble TpaH3UCTOPHI C 3aTBOPOM B BUjE p-N-mepexona. Mx
YCTPOMCTBO, MNPUHUMUI  JEHCTBUS, CXEMbl  BKIIOYCHMUS,
XapaKTEpUCTHUKU U ITapaMeTPbl. 3aBUCUMOCTb XapaKTEPUCTUK OT
TeMIiepaTypbl. Harpy3o4Hslii peXuM IIOJIEBOIO TPAaH3UCTOPA,
Harpy304Hble XapaKTepUCTUKU. DPuznyeckue sBICHUA Ha
MIOBEPXHOCTU MOJYIHpOBOAHMKA. [loyieBble TpaH3UCTOPBI C
n3onupoBaHHbIM 3aTBOpoM (MOII- nnu M/II1-Tpa3zucropsr), ux
OPUHUUN ~ JCHCTBUSA,  XapaKTePUCTUKU M [ApaMeTphbl.
Ocob6ennoctn  MmomHbIX  MJIII-Tpan3ucropoB.  OO6nacTh
IIPUMEHEHHUS I0JIEBBIX TPAH3UCTOPOB.

3.2. bunomnspHble TPaH3UCTOPBHI.

TpaH3ucrtop Kak cucreMa JABYX B3aUMOJEHCTBYIOIIMX p-N-
nepexosoB. Bo3MmoxHbIE peXHMBI  padOTHl  TpaH3UCTOpA:
AKTUBHBIN (YCUJIUTEINIbHBIN ), OTCEYKHU, HACHIIIEHNS, THBEPCHBII.
®dusnueckue nporeccel B 0e3apeiihoBOM TpaH3UCTOpPE B
aKTUBHOM YCWIMTEIBHOM pexumMe. TOKM B TpaH3UCTOpE.
Koadpduuuent mnepegaunm  SMUTTEPHOIO TOKa UM €O
cocTapisone. Tpu cxeMbl BKIIOYEHUSI TPAH3UCTOPA: C O0IIUM
SMUTTEPOM, C oOmeil 6a30ifi M OOUIMM  KOJJIEKTOPOM.
XapakTepUCTUKHU TpPaH3UCTOpa B CXe€Max C o0mel 6a3oil u c
o01IMM SMUTTEpPOM. BinsiHne TemMnepaTypbl Ha XapaKkTepUCTUKU
TpaH3HuCTOpa. TPaH3UCTOP KaK JIMHEHMHBIM YETBIPEXIOIIOCHUK.
CuctemMbl MaJTIOCUTHANIBHBIX (MU PepeHIIMaTbHBIX) TapaMeTPOB
TpaH3ucTopa. OnpeneneHne MaJlOCUTHAJIBHBIX MapaMeTpoB IO
XapaKTepuCTHKaM TpaH3ucTopa. PaboTa TpaH3ucTOpa IpH
HaJIMYMU Harpy3kd B KOJUIEKTOpHOM 1enu. Harpy3ouHsle
XapaKTepUCTUKU TpaH3ucTopa. [lapameTpsl, XxapakTepusyromiue
pPeXKUM YCUJIEHMSI, OIpENEJICHHE HMX [0 XapaKTepUCTHKaM.
Boi6op pabouell TOUKM TpaH3UCTOpAa B PEXKUME YCHIICHUS.
CxeMOTeXHHUYECKHE CIOCOOBl 3agaHusl paboyell  TOUKH.
BnusiHue HenMHEHHOCTH BXOJHBIX XapaKTEPUCTUK Ha paboTy
TPaH3UCTOpa B pexuMe ycuieHus. Paborta TpaH3ucTtopa Ha
BbICOKUX 4acToTax. JlpeiidoBeie Tpansucropsl. Ilapamerpa,
XapaKTEepU3yIOLIMe BBICOKOYACTOTHHIE CBOMCTBA TPaH3UCTOPA.
DOKBHUBAJICHTHBIE ~ CXEMbl TpaH3uCTOpa ((popMaibHBIE U
¢usnveckne). Mogenu TpaH3UCTOpPa, UCIONb3yeMble TpH
KOMITBIOTEPHOM IPOEKTUPOBAHUU 3JIEKTPOHHBIX cxeM. Pabota
TPAaH3UCTOpPA B PEKUME NEPEKIIOUEHUs. YCIOBHUSA OTCEUKU U
HachlleHus. [lepexonHble mpouecchl B TPAaH3UCTOPE IPH




nepeximoueHud. [lapamerpa TpaH3UCTOPOB B  HMMILYJIBCHOM
pexume. TpaH3UCTOpHBIM KIIFOY, IOCTPOEHHBIM IO CXEME C
oOuM  sMutTepoMm. IlpeaenbHO OMycCTUMBIE MapaMeTphbl
TPAaH3UCTOPA.

Pa3znen 4

OnTodnekTpoHuKa.
4.1. ®OTO3IEKTPUIECKUE U U3Ty4YaTeIbHbIE TPHOOPHI.
DOTOPE3UCTOPSI,

dwusuveckre TPOIECCH B p-N-Tiepexojie IpH
®oro DJIC. doToraibBaHHYECCKHEC

UX KOHCTPYKLHUS, XapaKTEPUCTHKU U
MapaMeTphl.
BO3JEUCTBUUA CBeETA.

aneMeHTbl. DOTONMOMABI, OCHOBHBIE PEXKHUMBI HUX pPaOOTHI.
XapakTepucTuku U napamerpsl GoToauo10B. OCHOBHBIE THUIIBI
¢$boTono0B. OPUHLIAIT ~ JIEHCTBUS,

XapaKTePUCTHUKH, Obnacti  TMpUMEHEHUs

@DOTOTPAH3UCTOPBHI:
napaMeTpsl.
Pa3NUYHBIX THUIIOB TMOJXYHPOBOJHUKOBBIX (POTOIIEKTPUUECCKUX
npubopoB. M3nydaronue moixynpoBOJHUKOBBIE MPHOOPHI U UX

IIPUMEHEHHUE.

4.3. Tlpaktudeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTHUECKUX 3aHATUI U UX TPYJIOEMKOCTb IIPUBEACHBI B TA0IHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHsI U UX TPYJOEMKOCTb

W3 aux Ne
Tembl Dopmbl .
Ne TpymoeMKOCTh, | MPaKTHYECKOH | pa3zena
MPAKTUYECKUX MPaKTUYECKHUX
n/a - < (dac) MOATOTOBKH, | JHUCITHII
3aHSATHH 3aHATHH
(dac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

|

Bcero

4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TAOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHITHSI U UX TPYJOEMKOCTb

M3 Hux Ne
I'Tfl_)'l HaumenoBanue 1ab0paTopHBIX paboT TP}’JI?[:ZI;OCTB, Hﬁg;s::oeg:g’l I;?;CTIJ{T;
(uac) JIMHBI
Cemectp 4

1 | Onpenenenue MUPUHBI 3aMTPEIICHHON 30HBI 4 1
TTOJIYITPOBOTHUKOB

2 | MccrenmoBanre BRITPSMUTEIBHBIX JHOIOB 4 2

3 | UccnenoBanue mojaeBBIX TPAH3UCTOPOB C 4 3
yrpasisieMbIM (p-N) IePExoaoM

4 | UccnenoBaHue MOJEBBIX TPAH3UCTOPOB C 6 3
W30JJUPOBAHHBIM 3aTBOPOM




5 | UccnenoBanue OUITONISPHBIX TPAH3UCTOPOB, 6 3
BKJIFOUEHHBIX II0 CXEME € 001Iel 0a3oi
6 | MccnemoBanue OUTIONSPHBIX TPAH3UCTOPOB, 6 3
BKITIOYCHHBIX 110 CXEME C OOIIUM
IMUTTEPOM
7 | UccnenoBanue oTOTPaH3UCTOPOB 4 4
Bcero 17

4.5. KypcoBoe NMpoeKTHpOBaHUE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI

VY4eOHbIM IJIaHOM HE IMPETYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroUXcs

Bunel camocTosTenbHON paboThI U €€ TPYJOEMKOCTh IPUBEIEHBI B Ta0uLe /.

Tabauna 7 — Busbl camocToaTeabHONU paboThl U €€ TPYJOEMKOCTh

. Bcero, | Cemecrtp 4,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
N3yyenue TeopeTuueckoro Marepuaia 20 20
qucuuiinael (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroroBka K TEKyleMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jlomamnee 3amanne (13)
Kontposbasie padboTsl 3a04ankoB (KP3)
[ToaroToBka K MpOMEKYTOUHOM 10 10
arrecrauuu (ITA)
Bcero: 40 40

5. IepeueHsb yueOHO-METOIUIECKOTO 0OCCIICUCHHSI
JUISL CAMOCTOSITENTBHOM PadOTHl 00YYAIOMINXCS 110 TUCIUIUTHHE (MOJTYJIIO)
Y4eOHO-MeTOANYECKHE MaTEePUAITBI JIl CAMOCTOSITEIBHOM PabOThI 00YUArOIIUXCsl YKA3aHBI B I1.11.

7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3/IaHUN
[TepeueHb EYAaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/IaHUN TIPUBEICH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHHIX U AJIEKTPOHHBIX YUEOHBIX U3IAHHIMA

KomuecTBo 3x3eMILIIpoB B
Ulg_ll_ﬂilli)/ec bubnuorpaduueckas ccpuika (Kpoﬁlgiilggﬁumm
HK3EMILISIPOB)

621.38 ByabiueB, AHaTO/IHIA 3
b 90 JleoHna0BUY. DIICKTPOHHBIE

npuOopkl: yuebHoe

noco6ue / A JI. bynsrues, B. A.

IIpoxopeHko. - MuHck : Bercm.

mk., 1987. - 315 c.
621.315.5/.61 | Ilerpos, K. C. Pamnomarepuansi, 4




1130 PaZlMOKOMIIOHEHTBI U AJIEKTPOHUKA:
yuaebnoe nocodue / K. C.

[Tetpos. - CII6.: ITUTEP, 2006. -
522 c.

ISBN 5-94723-378-9

621.38 Iumkun, I'. I'. Dnexrponuka: 4
11165 yueOHuk/I". I'. llnmkun, A. T.
[Mumxkun. - M.: [Ipoda, 2009. -
703 c.

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENLHBIX PECYPCOB
WH(POPMAIMOHHO-TSIICKOMMYHHUKAITMOHHOM ceTn «IHTepHEeT»
[Tepeuenn AIIEKTPOHHBIX 00pa30BaTEeNbHBIX pecypcoB nH(OPMAaIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOAMMBIX I OCBOCHHS JUCIHILTAHBI
npuBeneH B Tabmuie 9.

Tabmuma 9 — IlepedyeHp SIIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HH(POPMAMOHHO-
TEJIeKOMMYHUKaMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue

8. Ilepeuens MH(POPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeueHp TPOrpaMMHOTO OOECHEUCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENILHOTO MpoIiecca M0 UCLUILINHE.
[lepedyeHp UCTIOIB3yEMOTO MTPOTPAMMHOTO 0OecTieueHus npeacTasieH B Tadumie 10.

Tabnuua 10— Ilepedyens nporpaMMHOro o0ecreyeHHsl
Ne n/mt HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn UH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBIX pu
OCYIIECTBIEHIH 00pa30BaTEILHOTO MpOIiecca Mo AUCIHUIIITHHE

[lepeyens uCToNb3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTAaBIICH B Ta0OIHIIe
11.

Tabnuua 11— Ilepedens HHPOPMAITMOHHO-CIIPABOYHBIX CHCTEM
Ne n/mm HaunmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB  MaTepuaNbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBICHUS
00pa3oBaTEeNFHOTO MpoIiecca 1Mo AUCHUIUIMHE, IPEACTaBlIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue coctaBHOM yacTu Homep aynuropun
n/m MaTepUaTbHO-TEXHUYECKOM 0a3bl (pu HEOOXOAMMOCTH)
JleximoHHas ay IUTOPUs 24-02 (yn. 'acremnno, 15)

JlaGopaTopust DNEKTPOHUKH 22-09 (yn. I'acremno, 15)




10. OnenouHble cpeacTBa I NPOBEAEHUS IPOMEKYTOUHON aTTECTALUU
10.1. CocTaB OLIEHOYHBIX CPEACTBIUISI MPOBEACHUS IPOMEKYTOYHOH aTTeCTaI[HH
00yyJaromuxcs mo TUCIUTINHE TTpUBEeH B Tadymie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIlH

Buj npoMexxyTOYHOH aTTecTalnuu IlepedeHb OLIEHOYHBIX CPEICTB
DKk3ameH Crnrcok BONpoCOB K 3K3aMEHY;
DK3aMEHaIlMOHHbIE OUJIETHI;
3amauu;
TecTsl.

10.2. B kayecTBe KpUTEPUEB OIICHKH YyPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHUS)
KOMIIETCHIIMIA OOyJYaIONMMUCS MPUMEHSICTCS S-0a/ThbHas IMIKaia OLEHKH CPOPMHUPOBAHHOCTU
KOMIIETEHIIN, KOTopasi npuBeaeHa B Tadnuie 14. B Teyenue cemecTpa MOXKET MCIOIB30BATHCS
100-6anpHast mKaga MOIYIbHO-PEHTHHIOBOM CHCTEMBI Y HUBEPCUTETA, ITPABHUJIIA UCTIOIb30BAHUS
KOTOpPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMAaTUBHBIM akToM 'Y AIL
Tabnuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIIETCHIUH
OueHka KOMIIETEHIIMH

S-0auibHast HIKaia

XapakTreprcTuKa cOpMUPOBAHHBIX KOMITIETEHIINN

— oOyuaromuiics Tiy0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIH
MaTepualr;

— YBEpPEHHO, JIOTHYHO, ITOCJIC0BATEILHO U TPAMOTHO €r0 U3JIaracr;
— ONMpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHUTEIHLHOW JUTEPATYPHI,
TECHO TMPUBS3BIBAET YCBOCHHBIC HAYYHBIC  TIOJIOKEHUS  C
MPAKTUYECKON ACSITENbHOCTBIO HAMIPABJICHHUS,

— yMeJI0 00OCHOBBIBAET M ApIYMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JleJIaeT BBIBOABI M 0000IIEHNS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIICIUATU3HPOBAHHBIX MIOHSTHIA.

— o0yuaroluiicss TBepJ0 yCBOWI MPOTPaMMHBINA MaTepua, TpaMOTHO
U 10 CYIIECTBY H3JIaraeT €ro, OMHpasch Ha 3HAHHS OCHOBHOM
JUTEPaATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBA€T YCBOCHHBIE 3HAHUS C TPAKTUYECKON NEATETHHOCTHIO
HaIpaBJICHUS;

— apTyMEHTUPYET Hay4YHBIC TTOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIECHHUS;

— BJIAJICCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHIA.

— o0yyJaroIuiicss yCBOMII TOJIBKO OCHOBHOM MPOTrpaMMHBINA MaTepual,
10 CYIIECTBY H3JIaraeT €ro, OlMMupasch Ha 3HAHUS TOJHKO OCHOBHOM
JUTEPaTYPHI;

— JIOTMYCKaeT HECYIECTBEHHBIC OMMUOKU ¥ HETOYHOCTH;

— UCTIBITBIBACT 3aTPYJHEHHsI B MPAKTHUYECKOM MPUMEHEHUH 3HAHUU
HaIpaBJICHUS;

— ¢cJ1ab0 apryMEHTHPYET HAayJHBIC MTOJIOKCHHUS,

— 3aTpyAHseTcs B (OpMYyITUPOBAHUU BBIBOJOB U 0000IIIEHU;

— YaCTUYHO BJIAJICET CUCTEMOH CIECIMATU3UPOBAHHBIX MTOHITHIA.

— o0yYaromuiicss He YCBOWJI 3HAYMTEIBHOW YacTH MPOTrPaAMMHOIO
MaTepHaa;

— JIOMYCKAaeT CYIIECTBCHHBIC OMMOKKM ¥  HETOYHOCTH  TIpH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIIPaBJICHUU;

— MCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM MPUMEHEHUHN 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TOJIOKCHHS;

— He (OpPMYJIUPYET BBIBOJAOB M 0000IICHUIA.

«OTIIMYHO»
<GavTCHO»

«XOpPOoLIOo»
<«GavyTCHO»

«YHOOBJICTBOPUTCIIEHO»
<Ga4YTCHO»

«HEYOBJIETBOPUTEIIHHO
«HE 3aYTEHO»

10.3. TumnoBkle KOHTPOJIBHBIC 3alaHUA UK UHBIC MaTCpHAJIbI.



Bormpocsr (3amaun) 11 9K3aMeHa rpeacTaBiaeHs! B Tabmuie 15.

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

Ne /ot [Tepeuens BonmpocoB (3a1au) ajst SK3aMeHa Kon
MHJIMKaTopa
1 [TonynpoBOJHUKHU C COOCTBEHHON AJIEKTPONPOBOTHOCTHIO. OIIK-1.3.1
2 [Tos1yIpOBOIHUKH € JIEKTPOHHOM 3JIEKTPOIIPOBOJHOCTHIO OIIK-1.V.1
3 [TonynpoBOAHUKH C ABIPOYHOM JIEKTPOIPOBOIHOCTBIO. OIIK-1.B.1
4 HpetidoBbiil u 1uddy3noHHBIN TOK B IOJIYIPOBOJAHUKAX. OIIK-1.3.1
5 DNEeKTPOHHO-/IBIPOYHBIN Nepexo1 B cocTostHuM paBHoBecusi. | OIIK-1.Y.1
6 [Ipsimoe u oOpaTHOE BKJIKOYEHHE pP-N-Tiepexoa. OIIK-1.B.1
7 Teopernueckas U peanbHas BOJIbTaMIIEpHas OIIK-1.3.1
XapaKTCpUCTHKA p-N-Iepexoa.
8 Buel mpo0oeB p-N-niepexo/ia ¥ iX 0COOCHHOCTH. OIIK-1.V¥.1
9 EmkocTu p-n-nepexoja. OIIK-1.B.1
10 BoinpsiMUTEIbHBIE JUOBI. OIIK-1.3.1
11 OnHONOYIEpHUOIHBIN BBIIPSIMUTEND — IPUHIIMII €70 OIIK-1.V.1
JICHCTBHSL.
12 Binsnue temneparypsl Ha BOJIbTaMIIEPHBIE OIIK-1.B.1
XapaKTEPUCTHKU MOJTYIIPOBOAHUKOBBIX JINO/IOB.
13 I'paduueckuii MeTo1 onpeaesieHus napaMmeTpoB paboyero OIIK-1.3.1
PEeXHUMA MOJIYIPOBOJIHUKOBBIX THOJIOB.
14 [TosynipoBOIHUKOBBIE CTAOMIIUTPOHBI, CIIELUAJIbHbBIE OIIK-1.V.1
napaMeTpbl NOJYIPOBOIHUKOBBIX CTAOUIUTPOHOB.
15 Amnanu3 paboThI OTYNIPOBOAHUKOBOTO CTa0MIM3aTOpa OIIK-1.B.1
HaNpsDKEHUs C IOMOLIBIO JIMHUU HArpPy3KH.
16 Bapukanel, cXeMbl BKIIFOUEHHUS B DJIEKTPUYECKYIO LIETIb, OIIK-1.3.1
HKBUBAJICHTHAs CXeMa BapHUKara 1 ero OCHOBHbIE
apaMeTphl.
17 TyHHeNbHBIE TUOJIbI, OCHOBHBIE TapaMeTPhl TYHHEIbHBIX OIIK-1.VY.1
JIMOJI0B, aHAJIN3 BOJIT-aMIIEPHOI XapaKTepUCTUKU
TYHHEJIBHOTO TUOJIa C IOMOIIBIO SHEPTeTHUECKUX
Juarpamm.
18 CrpyKTypa 110JIEBOTO TPAH3UCTOPA € YIPABJISAIOLIMM p-N OIIK-1.B.1
MIEPEX0JI0M M MPUHIIUI €0 paboThl.
19 DJEKTpUUECKNE CXEMBI BKIKOYEHHMS 1T0NIeBbIX TpaH3ucTopos | OIIK-1.3.1
C YIPaBJISIIOIIMM P-N IEPEXO0JIOM U UX OCOOEHHOCTH.
20 CeMelicTBO CTOKOBO-3aTBOPHBIX XapAKTEPUCTUK MOJIEBBIX OIIK-1.V.1
TPaH3UCTOPOB C YNPABJISIOUINM p-N IEPEXOIOM U UX
0COOCHHOCTH.
21 CemelCcTBO BBIXOIHBIX XapaKTEPUCTUK MOJIEBBIX OIIK-1.B.1
TPaH3UCTOPOB C YNPABJISIOUIMM p-N IEPEXOIOM U UX
0COOEHHOCTH.
22 3aBHCUMOCTh KOH(PUTYpALIUN «KaHAJIay TOJIEBBIX OIIK-1.3.1
TPAaH3UCTOPOB C YIPABISAIOMIUM pP- N IEPEXOA0M OT
M3MEHEHHUS HAPSKEHUS! «CTOK-UCTOK» IPU MOCTOSSHHOM
HaNpsKEHUHU «3aTBOP-HCTOKY.
23 I'paduueckuii crmocod MoCTPOSHHUS CTOKOBO-3aTBOPHBIX OIIK-1.V.1
XapaKTEPUCTHK IO BBIXOJHBIM XapaKTEPUCTUKAM MOJIEBBIX
TPaH3UCTOPOB C YNPABJISIOUIMM P-N IEPEXOJIOM.
24 Crpykrypa M/III nonesoro TpaH3ucropa ¢ OIIK-1.B.1
«MHAYIHMPOBAHHBIMY» KaHAJIOM M MPUHLIMII €r0 PadOoTHI.




25

OnekTpuueckue cxeMbl BkitoueHuss M/ moneBbix
TPAH3UCTOPOB C «MHIYLUPOBAHHBIMY» KAHAJIOM U MX
0COOEHHOCTH.

OIIK-1.3.1

26

CeMelicTBO CTOKOBO-3aTBOPHBIX Xapakrepuctuk MJIIT
ITOJIEBBIX TPAH3UCTOPOB C «MHAYLIIMPOBAHHBIM» KaHAJIOM H
UX OCOOEHHOCTH.

OIIK-1.V.1

27

CemelicTBO BbIXOJHBIX XapakTepuctuk M/ monesbix
TPaH3UCTOPOB C «MHAYLIUPOBAaHHBIM» KaHAJIOM U MX
0COOEHHOCTH.

OIIK-1.B.1

28

Crpyxrypa M/III mosieBoro Tpan3ucTopa co «BCTPOECHHBIM
KaHAJIOM W IPUHITUN €T0 paOOTHI.

OIIK-1.3.1

29

Onektpuyeckue cxembl BkItoueHus M/II1 monessix
TPaH3UCTOPOB CO «BCTPOEHHBIM» KAHAJIOM M UX
0COOEHHOCTH.

OIIK-1.V.1

30

CemelcTBO CTOKOBO-3aTBOPHBIX XapakTepucTtuk MJIIT
MOJIEBBIX TPAH3UCTOPOB CO «BCTPOCHHBIM» KAHAJIOM U UX
0COOCHHOCTH.

OIIK-1.B.1

31

CemelicTBO BbIXOJHBIX XapakTepuctuk M/ nonessix
TPaH3UCTOPOB CO «BCTPOCHHBIM)» KaHAJIOM U UX
0COOCHHOCTH.

OIIK-1.3.1

32

JuddepenumanbHble WK MaJOCUTHANIbHBIE TapaMeTPhbI
TMOJIEBBIX TPAH3UCTOPOB.

OIIK-1.V.1

33

Pabora mosueBbIx TPaH3UCTOPOB B IMHAMHWYCCKOM PCIKUME.

OIIK-1.B.1

34

OTtnnune onpenenenus qudpdepeHIHaIbHBIX TapaMeTpOB B
JUHAMHUYECKOM PEKUME OT UX ONPEIEIIECHUS B CTATUYECKOM
pEeXUME.

OIIK-1.3.1

35

YCTpOHCTBO M KOHCTPYKTUBHBIE OCOOEHHOCTH OUITONSIPHBIX
TPaH3UCTOPOB.

OIIK-1.V.1

36

DJIEKTPUUYECKUE CXEMbI BKIIOUCHHS OUTTONISIPHBIX
TPaH3UCTOPOB U UX OCOOEHHOCTH.

OIIK-1.B.1

37

PaboTa OunonsipHOro TpaH3UCTOpa, BKIIFOUEHHOTO 110 CXEME
¢ 00meit 0a30ii, B pe)KMMaX «OTCEUKM» U «HACBIIICHUSD).

OIIK-1.3.1

38

PaboTa OunonsipHOro TpaH3UCTOpa, BKIIFOUEHHOTO 110 CXeME
¢ 00mIeit 0a30ii, B «<aKTUBHOM» PEXKHUME.

OIIK-1.V.1

39

CeMelcTBO CTaTUYECKUX BXOJIHBIX XapaKTEPUCTUK
OMITOJIAPHOTO TPAH3MCTOPA, BKIIFOYEHHOTO 10 CXEME C
o0111el 0a30M, M ©X 0COOEHHOCTH.

OIIK-1.B.1

40

CeMeiCcTBO CTaTHUECKUX BBIXOHBIX XapaKTEPUCTHK
OWITOJIIPHOTO TPAH3MCTOPA, BKIIFOYCHHOTO IO CXEME C
00111eH 0a30H, M ©X 0COOEHHOCTH.

OIIK-1.3.1

41

PaboTa GumonsipHOro TpaH3UCTOPA, BKIIFOUEHHOTO 110 CXeME
C OOIIUM SMUTTEPOM, B PEIKUMAX «OTCEUKU» U
«HACBIIICHUSD.

OIIK-1.V¥.1

42

PaGora 61/IHOJ'I}IpHOF O TPaH3UCTOpPA, BKIIFOYCHHOI'O 11O CXEMC
C 06HII/IM OMUTTCPOM, B KAKTUBHOM» PCKUMCE.

OIIK-1.B.1

43

CeMelcTBO CTaTUYECKUX BXOJIHBIX XapaKTEPUCTUK
OUMOJISIPHOTO TPAH3UCTOPA, BKJIFOUSHHOTO TI0 CXEME C
OOIINM SMHUTTEPOM, B KX OCOOCHHOCTH.

OIIK-1.3.1

44

CeMeicTBO CTaTHUECKUX BBIXOJIHBIX XapaKTEPUCTHK
OUITIOJIIPHOTO TPAH3UCTOPA, BKIIFOYEHHOTO 110 CXEME C
OOIIMM SMHUTTEPOM, U UX OCOOEHHOCTH.

OIIK-1.V.1




45 CxeMa BKIIIOUYEHHUS! OUTIONISIPHOTO TPAH3UCTOPA ¢ OOIIUM OIIK-1.B.1
KOJIJIEKTOPOM B «aKTUBHOM)» PEKUME U €€ OCOOCHHOCTH.
46 Cucrema H mapameTpoB OUIOISIPHBIX TPAH3UCTOPOB. OIIK-1.3.1
47 POTOTPAH3UCTOP, YCTPOUCTBO U IPUHLIUII IEHCTBHUSIL. OIIK-1.V¥.1

Bomnpocsr (3amaun) mis 3avera / mudd. 3adera npeacTaBieHsl B Taduie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adyera

Kon

Ne /1t Tlepeuens Bopocos (3amay) mig 3auera / nudd. 3auera
p P (san21) 1 D HHAUKATOpa

Y4eOHbIM IJIaHOM HE IPEIyCMOTPEHO

Ilepeyenp TeMm Ui KypCOBOIO MPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
MpeACTaBICHBI B Ta0mwmie 17.
Tabnuua 17 — IlepeueHb TeM JJsi KYPCOBOTO MPOEKTUPOBAHMS/BBIIOIHEHUSI KYPCOBOM paboThI
Ne /i [IpuMepHBIil mepeueHb TeM ISl KypCOBOTO MPOSKTUPOBAHUS/BHITTOTHEHUS
KYPCOBO#l pabOThI
Y4eOHBIM IJIAHOM HE IPEYCMOTPEHO

Bompockl  uisi  mpoBeneHUsS TPOMEXKYTOYHOM aTTeCTallMM B BHJE TECTUPOBAHUS
npecTaBieHbl B Tadnuie 18.

Tabnuua 18 — [IpumepHblii mepeueHb BOIPOCOB JJIsi TECTOB

Kon

Ne n/nn [IpuMepHBIii epeyeHb BOIIPOCOB ISl TECTOB
MHJMKATOpa

[lepeuenb TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOydYaroluXcsl 3a09HON (hOPMBI
o0ydeHus, pe/ICTaBIeHbI B Ta0wie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PadOT
Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT
He npenycmoTpeHo

10.4. Metoauueckue  Marepuanbl,  OMNpEACTAIOIIMe  HPOLEAYphl  OLIEHUBAHHS
WHAMKATOPOB, XapaKTEpU3YIOLIMX JTanbl (HOPMHUPOBAHMS KOMIETEHIMH, coaepxkarcs B
JOKAJIBHBIX HOpMaTuUBHBIX akTax [YAII, pernameHTHpyrOmMX MOPAJOK W HPOLEAYPY
MIPOBEJCHUS TEKYILIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTaluy 00y4arouuxcs
I'VAIL

11. Meroauyeckue yka3aHus 111 00yUYarOIIUXCs TT0 OCBOCHHIO JTUCIUTUTHHBI

11.1. Meroaudeckue YyKa3zaHHs JUIsi OOYYalOIIMXCS IO OCBOSHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3zHauY€HHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE U SICHOE U3JIOKEeHHE yueOHoro MaTepuaina. HaznaueHrue cCoBpeMEHHOM JIEKIIMH B paMKax
JTUCIUIIMHBI HE B TOM, YTOOBI TOJYYHTh BCIO HMH(POpPMAIMIO TO TEME, a B OCBOCHUHU
GyHIAMEHTANBHBIX MPOOJIEM AUCIUIUIMHBL, METOJOB HAYYHOTO IIO3HAHHUS, HOBEHIINX
JTOCTMDKCHUM HaydHOW MBICIH. B ydeOHOM mporiecce JIKIUs BBITOJIHSAET METOA0JI0THYECKYIO,
OpraHU3aIMOHHYI0 M MH(GOPMAIMOHHYIO (yHKIMH. JISKIMS pacKphIBacT MOHATHHHBIA armapar
KOHKPETHOW o00OsiacTh 3HaHUs, €€ TpOoOJEeMBbI, JaeT IeIbHOE MPEJCTaBIeHUE O JIUCIUILUIMHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

IInanupyeMble pe3yJbTaThl IIPH OCBOSHUH 00YYAIOIIMMUCS JIEKIIMOHHOIO MaTEpHaa;




— TOJyYEHHUE COBPEMEHHBIX, LIEJOCTHBIX, B3AUMOCBSI3aHHBIX 3HAaHUH, YPOBEHb KOTOPBIX
OIIPENEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOU TEME;

— TIOJIy4eHHE OIMbITa TBOPUYECKOH pabOThl COBMECTHO C IPEIOIaBaTeleM;

— pa3BuUTHE MpPO(ECCHOHAIBHO-/IEIOBBIX  KAayecTB, JIOOBU K TpeaMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJICHUS.

— MOsBJIEHUE HEOOXO0UMOro HHTEpeca, HeOOXOAUMOTO I CAMOCTOSATEIbHOM padoThI;

— IIOJIy4YeHUE 3HaHWW O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O IIPOTHO3€
UX Pa3BUTHA Ha Onmkaiiime rojsl;

— HayuduTbCsl METOJIUYECKH oOpabaTbiBaTh MaTepuasl (BBIACIATH IJIABHBIE MBICIU U
MOJIOKEHHUS, IPUXOAUTH K KOHKPETHBIM BBIBOAAM, TIOBTOPSTH UX B PA3IUUHBIX (POPMYIINPOBKAX);

— MOJIy4€HHE TOYHOT'O NOHUMaHHS BCEX HEOOXOAUMBIX TEPMUHOB U IOHSATHIA.

JIeKUMOHHBI ~MaTepHua’d MOXKET CONPOBOXKAATHCS JEMOHCTpAalMEd  CalJoB U
UCIIOJB30BAaHUEM pA3laTOYHOIO MaTepuaja IIpu IPOBENECHUU KOPOTKUX JAUCKycCHH 00
0COOEHHOCTSIX IPUMEHEHUS OTJEJIbHBIX TEMATHK 10 JUCLIUILUIMHE.

CrpyKTypa npeaocraBieHusl JEKIHOHHOIO MaTepuaa:

—  Jleknuy,

— JleMoHCTpalusi IpOMBIIUIEHHBIX 00pa31ioB MOJYNPOBOJHUKOBBIX IPUOOPOB,;

— JleMOHCTpalus JIEKTPUUECKUX CXEM BKJIFOUEHHUS MOJIYIPOBOIHUKOBBIX TPHUOOPOB.

11.2. Metoanueckue ykazaHus Uit 00y4JaroMIMXCsl [0 YYaCTHIO B CEMHUHApax

OCHOBHOM 11eNBIO JJ1s1 00YYaroLIEerocst ABIsSETCS CUCTeMaTH3alus U 00001eHe 3HaHU
Mo W3y4aeMol Teme, pasaeny, (OpMHpOBAHHWE YMEHHS padoTaTh C JIOMOJHUTEIbHBIMU
UCTOYHUKAaMU HHGOpMAlUK, COMOCTaBIATh M CPAaBHUBATh TOYKH 3PEHUS, KOHCIEKTHPOBATH
IPOYUTAHHOE, BBICKA3bIBATH CBOIO TOYKY 3peHUs M T.I. B COOTBETCTBUM ¢ Bexyllel
JUJIAKTUYECKON 1LIeJbI0 COACP)KaHUEM CEMUHApCKUX 3aHIATUN SBISIOTCA Y3JI0Bble, Haubojee
TpyIHbIE JUIS TOHUMAaHHUS M YCBOCHHS TE€MbI, pasleibl AUCHMILIUHBL Creundukoi JaHHON
(bopMBI 3aHATHI SBJIETCS COBMECTHAs paboTa MpenoaaBartens U 00y4aroerocs HajJj peleHueM
MOCTaBJIEHHOW TMpoOJeMbl, a MOMCK BEPHOIO OTBETa CTPOUTCS HAa OCHOBE YepeJI0BaHUs
WHAWBUYAJIbHON U KOJUIEKTUBHOMU AESITEIBHOCTH.

[Tpu moAroTOBKE K CEMUHAPCKOMY 3aHSATHUIO 110 TEME MPOCTYIIaHHON JIEKIIUKA HE0OX0IUMO
03HAKOMUTHCS C IJIAHOM €ro MPOBEIEHUs, C TUTepaTypoil U HAyYHBIMH ITyOJUKAIUSIMHU 110 TEME
ceMHuHapa.

TpeboBaHMs K IPOBEJICHHUIO CEMUHAPOB

11.3. Metoauueckue yka3aHus Ui OOyYaroImUXcs IO MPOXOXKICHUIO MPaKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX (POpPM OpraHu3alMu y4eOHOIro
npolecca, 3aKJI04aronasicsl B BHIIOJHEHUN 00y4JaloIIMMUCS M0/ pyKOBOJICTBOM IIPENoaaBaTens
KOMILJIEKCAa Y4eOHBIX 3aJJaHUN C LENbI0 YCBOEHHsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMU
JUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HABBIKOB, OIbITAa TBOPUECKOH JESITEIbHOCTH.

[enpto NpakTUYECKOTO 3aHATHUS JUIs 00yYaroIIerocs sBiseTcsl MPUBUTHE O0yUaIOIIMMCS
YMEHHU U HAaBBIKOB IPAKTHYECKOM JIEATEIBHOCTH 0 U3y4aeMON JUCIUIUIMHE.

[Inanupyemble pe3yapTaThl P OCBOEHUH 00yUYaIONIMMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOJleHue, pacIIUpeHue M JeTalu3als 3HaHWA TpH pelleHUH
KOHKPETHBIX 337a4;

— pa3BUTHE T[I03HABATEIbHBIX CIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAaJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHHS KOHKPETHOW y4ueOHOM
JUCLUIINHBL,

— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOT'O OCMBICICHUS] TOJMYYEHHBIX 3HAHUH JUIs
BBITIOTHEHHS 3aJJaHNI;



— obecrieyeHne parMOHAIBHOTO COYETAHUS KOJUICKTUBHON M MHAMBUAYaIbHOH (opm
0o0ydeHusl.

TpeboBaHKsA K OPOBEICHUIO OPAKTUUYECKUX 3aHATUN

11.4. Meroanueckue yKa3aHus sl 00yJarOIIMXCs MO BHIMOTHEHUIO JIJA0OPATOPHBIX PabOT

B xope BbInonHeHus 1a00paTOpHBIX paboT 00ydaromuiics JOMKEH YIIIyOUTh U 3aKPENHTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAJAETh COBPEMEHHON METOJMKON U TEXHUKOM SKCIIEPUMEHTA
B COOTBETCTBHM C KBAJIM(PHUKAMOHHON XapaKTepUCTHKOM oOydaromerocs. BeinonHenue
71a060paTOPHBIX pabOT COCTOMUT U3 IKCIICPUMEHTAIBHO-TIPAKTUICCKON, paCYeTHO-aHATUTHIECKOU
4acTel U KOHTPOJIbHBIX MEPOIPUIITHI.

Brimonnenue 1abopaTopHbIX pabOT OOYYAOIIUMCS SIBISIETCS HEOTHEMIIEMOH YacThIO
U3YYECHUS JUCLUIUIMHBI, OMNpeNesseMOl Yy4yeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00ecreunBaroUM PEIICHHE CIEAYIONIMX OCHOBHBIX 3a/1a4 00y4arouerocs:

— TpuoOpeTeHNe HABBIKOB UCCIICIOBAHUS ITPOLIECCOB, SBICHUN 1 00BEKTOB, H3y4aeMBbIX
B paMKax JaHHOW JUCLMIUINHBI;

— 3aKpeIuvieHHe, pa3BUTHE U JETalHu3alus TEOPETUYECKUX 3HAHUW, IOIYYEHHBIX Ha
JIEKIHSIX;

—  MOJy4YeHHEe HOBOUW MH(POPMAIMH 1O N3Y4aeMOU JUCIUILINHE,

— mnpuoOpeTeHrne HaBBIKOB CAMOCTOSITENIbHON pabOThI € 1a00OpaTOPHBIM 000PYI0BAHUEM
U npudopamu.

3ajanue U TpeOoBaHUS K IPOBE/ICHUIO JJAOOPATOPHBIX padoT

HccnenoBanue xapakTepUCTHK IMOJIYIPOBOJAHUKOBBIX IpubopoB. JlaboparopHas pabota
BBINOJIHSACTCS] OpUTazioN U3 ABYX-TpPEX CTYJICHTOB HAa YHHUBEPCAJIbHBIX U3MEPUTENIbHBIX CTEH/AX.
[TpoBeneHne WCCIEAOBAaHUI OCYIIECTBIISIETCS B COOTBETCTBHHM C 3aJaHWEM M B YKa3aHHOU
MOCJIEeI0BATENbHOCTU. Pe3ynbTaThl H3MEpEeHH 3aHOCATCS B IPOTOKOJ MCIIBITAHUM, KOTOPBINA 1O
OKOHYAaHWH HCCIIEIOBAHNH JTOJKEH OBITh MPEICTABIICH IS TPOBEPKH MPETIOIaBATEITIO.

CrpykTypa ¥ (hopMa 0TYETA O JaOOpPaTOPHOM padoTe

OT4er J0MKEH COJIepKaTh: HAMMEHOBAHHE U 11eJIb paOOTHI; CXEMbl U3MEPEHHMIA; TaOIUITBI
I/ISMepeHHBIX JaHHBIX, rpa(bm(n XapaKTepI/ICTI/IK I/ICCHG}IyeMBIX O6T)GKTOB; pacchTaHHme
3HAUEHUS TApaMETPOB UCCIEAYEeMbIX 00BEKTOB; KpaTKKE BbIBOIbI. OTUET BHIMONTHSIETCS Ha Oeoi
oymare popmata 297 x 210 KB. MM.

TpeboBanus k ohopMIIEHUIO OTYETa O JIabopaTOpHOU paboTe

Oo0paser; opopmileHHs] TUTYJIBHOTO JICTa TPUBEACH Ha caitre: https://guap.ru/standart/
['paduku cTposdTcs Ha OTHEIBHBIX JIMCTax (Qopmara ordera. MimocTpanuu Manblx pa3MepoB
pa3MemarTcs Ha OJHOM JucTe. Bce rpaduku M pPHCYHKH JOJDKHBI UMETh HYMEpPAlHUi0 U
MOSICHSIIONIME TIOJIMCH C YKa3aHHWEM THIIA HCCienyeMoro oobekrta. [IprHIMIMambHbIe CXEMBI
BBIUEPUYUBAIOTCS B cOOTBeTCTBUU ¢ TpeboBanusmu ECK/I.

1. AGpamos, A. II. DnextpoHuka. MeToauueckue yKa3aHHs K BBIIOJIHEHUIO
71ab0paToOpHBIX pabOT MO UCCIIEOBAHUIO MOJIEBbIX TpaH3ucTopoB / A. I1. AGpamos, B.
B. Onapun. CII6: T'YAIL 2009. — 42 c.: un.

2. AopamoB, A. II. Dnektponuka. Meroaudeckue YKa3aHUS K BBITOJTHEHHUIO
1a0opaTOpHBIX pabOT MO HCCIEOBAHUIO MOJIYNPOBOAHMKOBBIX auonos/ A. Il
AGpamog, B. B. Onapun. CII6: 'VAII, 2008. — 41 c.: u.

3. AoOpamoB, A. II. OcHOBBI MOJYNPOBOJAHUKOBOW 3JIEKTPOHUKU. Meroandeckue
yKa3aHUs K BBITIOJTHEHHUIO JabopaTopHbIX padoT./ A. I1. Abpamos. CI16: 'Y AII, 2020.
— 54 c.: un.


https://guap.ru/standart/

4.  Aopamos, A. I1. bunonsipabie U MoJieBbIE TPAH3UCTOPBL. MeTONUECKUe yKa3aHUs K
BBITIOJIHEHHIO JabopaTopHbix pabor./ A. II. Abpamos, B. I'. Hedemos, A. C.
[MTapackysn. CII6: I'YAIL, 2020. — 30 c.: un.

11.5. Meroauueckue yKa3zaHds IS OOyYarolIuXcs I10 IPOXOXKJICHHIO KypCOBOT'O
POCKTHUPOBAHUS/BBIMIOJIHEHHS KYPCOBOM PaOOTHI

KypcoBoii npoexT/ paboTa mIpoBOAUTCS € LENbI0 POPMUPOBAHUS Y 00YYAIOLIMXCS OIBITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 337124 IPOPEeCCUOHATBHOM e TEITLHOCTH.

KypcoBoii mpoekT/ pabota mo3BoisieT 00ydarmeMycs:

CTpyKTYypa NOSICHUTEILHOM 3aIIUCKA KYPCOBOrO IMPoeKTa/ paboThl

TDCGOB&HI/ISI K O(bODMHeHI/IIO MOSICHUTEILHON 3aIMMCKU KYPCOBOTO HDOCKTa/ Da6OTBI

11.6. MeTtoanueckue ykazaHUs JUis 00y4YaroMUXCsl MO MPOXOKICHHIO CaMOCTOSTEIBHOM
paboThI

B Xoze BBIIOTHEHUS CaMOCTOSATEIBHON padOThI, O0YUYAONIUICS BBIMOIHSIET padoOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE IpernojaBaTelisi, HO 0e3 ero HemocpeJACTBEHHOTO
YYaCTHSL.

s oOywaromuxcs 1o 3a04Hoil ¢opMe 00ydeHHs, caMOCTOATEIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporuecce BBIMOTHEHHUS CaMOCTOSTENBHON paboThl, Y oOywaromierocs (opmupyercs
1enecoodpa3Hoe MmIaHUPOBaHUE pabouero BpeMeHH, KOTOPOE TIO3BOJISIET UM Pa3BUBATh YMEHUS U
HaBBIKM B YCBOCHHMHM M CHUCTEMaTH3allMM MPHOOpETaeMbIX 3HaHUM, OOecleuynBaeT BBICOKUU
YPOBEHb YCHEBAaEMOCTH B NEpUOJ OOydYeHHUs, IOMOTaeT IOJIYYUTh HABBIKM IOBBIIICHHS
pohecCHOHANBHOTO YPOBHSL.

MetoauyeckuMH ~ MaTepuallaMd,  HAlpaBISAIOIMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yJaIOMUXCSASBIISIOTCS:

—  y4e0HO-METONYECKHIA MaTepHall 10 TUCIHUILIINHE;

— METOJUYECKHE YKa3aHHsI 10 BBIMOJIHEHHIO KOHTPOJBHBIX PaldoT (i1 00ydaromuxcs
1o 3a04HOU (hopme OOyUEHHS).

11.7. Meroandeckue yka3aHus 17151 00y4aromIUXCs 10 MPOXO0KACHUIO TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH IPEIyCMATPUBAECT KOHTPOJIb KAadyeCTBAa 3HAHUU
00y4aroIuxcsi, OCYIIECTBIIEMOIO B TEUEHUE CEMECTpa C IENIbI0 OIEHMBAHUS XO0/la OCBOEHUS
JUCIIUATITUHBL.

11.8. Meroaunueckne yka3zaHUs JIJsi O0OYYaIONIUXCS IO TPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTallUu.

[IpomexxyTouHass ~ aTrecTamusi  OOy4aloOlIMXCS  MPEAYyCMAaTPUBAET  OLICHUBaHUE
MIPOMEXKYTOUYHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB O00y4YeHHs MO nuciuiuinHe. OHa BKIIIOYAET B
ceost:

— 2K3aMeH — (hopMa OILIEHKH 3HAHUH, MOJTYICHHBIX 00yJaIOIINMCS B IPOIIECCE U3yUCHUS
BCEH MUCIUIUIMHBI UM €€ YaCTH, HABBIKOB CAMOCTOSTEIbHONU paboThl, CIIOCOOHOCTH MPUMEHSITh
UX Ui pEeHIeHUs TPaKTUYECKUX 3a/ad. OJK3aMEH, KakK MpaBWUJIO, MPOBOAUTCS B TEPHOJ
9K3aMEHAIIMOHHOM CECCHM M 3aBEpPILAeTCS aTTECTAIIMOHHOW OLEHKON «OTIMYHOY», «XOPOIIO»,
«YJIOBJIETBOPUTEILHOY, «HEYIOBICTBOPUTEIHHOY.

— 3ader — 9T0 (hopma OIECHKMU 3HAHUMU, MOTYUYEHHBIX OOYYAIOIIUMCS B XOJI€ U3yUCHUS
y4eOHOM TUCIUIUIMHEI B LIEJIOM UM MPOMEXYTOuHas (10 OKOHYaHUU CEMECTpa) OIICHKAa 3HaHUMN
00yyJaromuMcs 1o OTIAEIBHBIM pa3ienaM JUCIHUIUIMHBI C aTTECTAIMOHHOM OLICHKOM «3a4TEHO»
WM «HE 3a4TEHOY.



— muddepeHIpoBaHHBI 3a4eT — 23TO (opMa OIEHKH 3HAHWUW, TOJYyYCHHBIX
00yYaromuMcs IpU U3YYECHUU TUCIMIUIMHBI, IPU BBITOJHEHHH KypPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HAYYHO-HUCCIIEIOBATEIILCKUAX PAabOT U MPOXOXKACHNUH MPAKTHUK C aTTECTAIHOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOIIIOY, KyJAOBICTBOPUTEILHOY, «HEYAOBICTBOPUTEIILHOY.



JIuct BHECEHUS! U3MEHEHUH B pabouyio MporpaMMy JUCHUTUIHHBL
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