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AHHOTaus

HuctunnmHa «ONeKTPOHWKA» BXOAWT B 00pa3oBaTellbHYIO0 MPOrPaMMy BBICIIETO
0o0pa3oBaHUsl — MPOTrpamMMy CIEHUATUTETa MO HAMpPaBICHUIO MOJATOTOBKH/ CHEIUATBHOCTH
25.05.03 «TexHuueckas dSKCIUTyaTalysi TPAHCIIOPTHOTO Pagro000pyA0BaHU» HANPABICHHOCTH
«TexHudeckasi dKCIUTyaTalMs PaguodIeKTPOHHOTO O0OPYIOBaHMSI a’pOTIOPTOB M BO3IAYIITHBIX
Tpaccey. Juctmminaa peanusyercs kadeapoid «Ne23y.

JucryminHa HareneHa Ha (G OpMHUPOBAHUE Y BBIMTYCKHHUKA CIIETYIONINX KOMIICTCHIINI:

OIIK-1 «CriocobeH ucnoiabp30BaTh OCHOBHBIE 3aKOHBI MATEMATHKH, €IMHUIBI H3MEPEHUS,
(dyHIaMEHTAIbHBIC IPUHIIMITEI K TEOPETUIESCKHE OCHOBBI (PU3UKH, TECOPETUUCCKON MEXaHHKH

Conepkanuie AUCIUIUIMHBI OXBATHIBAET KPYT BOMIPOCOB, CBS3aHHBIX C W3YYCHUEM
(DUM3UYECKUX  TIPUHIUIIOB  JICHCTBHS, XapaKTEPHCTUK, MOJCICH MW OCOOCHHOCTEH B
PaINOTEXHUYECKHUX IETISIX OCHOBHBIX THUIIOB aKTUBHEIX MPUOOPOB, MMPUHIIAIIOB UX MOCTPOSHUS H
MEXaHU3MOB BJIMSIHUS YCIIOBUH DKCILTyaTalli Ha padoTy aKTUBHBIX TPUOOPOB.

[IpenogaBanrie AUCHUIUIMHBI TpeyCMaTpUBAaeT crleayione ¢GopMbl OpraHU3aluu
y4eOHOro mporiecca: JEeKIUH, JabopaTopHble pabOThl, CaMOCTOsITENbHAs paboTa CTYy/eHTa,
KOHCYJTbTaITHH.

[IporpaMMoil JTUCIUTUIMHBI MPEIYCMOTPEHBI CIEAYIONUE BHUJIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCTIEBAEMOCTH, POMEXKYTOYHASI aTTecTalus B opMe IK3aMeHa.

OO61mast TPyJ0EMKOCTh OCBOSHHS JUCIUIUIMHBI COCTAaBISICT 4 3a4eTHBIX SAMHULGI, 144
qaca.

SA3bIK 00yUYEHUS IO TUCIUIUINHE «PYCCKUIN



1. TlepedeHs MIaHUPYEMBIX PE3YIbTATOB O0YUEHHUS MO JUCIUILTHHE

1.1. Tlenu npenomaBaHusi AUCUUTLIAHBI

Ilenpio mpenopaBaHusl AUCLUILIMHBI «DJIEKTPOHUKA» SIBJSETCA H3y4YEHHE CTyAEHTaMu
(bu3nUecKuXx NPUHIUIIOB AEHCTBUS, XapaKTEPUCTHK, MO/IETIEH U OCOOEHHOCTE! UCIIOIb30BAHUS B
pPaIMOTEXHUYECKHUX LIEMSIX OCHOBHBIX THIIOB AKTHBHBIX NMPUOOPOB, MPUHIUIIOB MOCTPOCHUS H
OCHOB TE€XHOJIOTHH MUKPO3JIEKTPOHHBIX IIENeH, MEXaHN3MOB BIIMSIHUS YCIOBHH IKCIUTyaTalluy Ha
paboTy aKTUBHBIX MPUOOPOB M MHUKPOAIEKTPOHHBIX Leneil [Ipu u3ydeHnn 3ToW NUCIMITIMHBI
3aKJIaJBIBAIOTCSI OCHOBbI 3HAHWW, TMO3BOJISIIOIMIMX YMEJIO HCIIOJNb30BATh COBPEMEHHYIO
AIIEMEHTHYIO0 0a3y paJMO3JeKTPOHUKH W TIOHUMATh TEHICHIIMH W TEPCIEKTHBHI €€ Pa3BUTHA U
MPAKTUUECKOTO UCIIOJIb30BaHUS, TPHUOOPETAIOTCS HABBIKM pacueTa PeKUMOB aKTUBHBIX IPUOOPOB
B JJICKTPOHHBIX LEMSAX, SKCIEPUMEHTAIHLHOIO HCCIIECIOBAHHUS HMX XapaKTEPUCTUK, U3MEPEHHS
MapaMeTpOB U MOCTPOEHUS OA30BBIX AYEEK AIEKTPOHHBIX IETIeH, COJIEPKAIINX TaKUe MPUOOPHI.

1.2. JlucummiuHa BXOJUT B COCTaB 0053aTENBHON YacTu 00pa3oBaTeIbHON MPOTrPaMMBbl
BhICIIero oopazosanus (nanee — OI1 BO).

1.3. TIlepeueHp maaHUpyeMbIX pe3yIbTaTOB OOYUEHUS MO AUCUUILIUHE, COOTHECEHHBIX C
IUTaHUPYEMbIMH pe3ysbraTtamu ocBoeHust OI1 BO.

B pesynbraTe m3yueHHs QUCHUIUIMHBI OO0yYaromuiicss JODKEH 0o0ianaTh CIeAyIOUMMU
KOMIIETEHIMSIMHA WJIM UX YacTAMU. KoMIeTeHun 1 MHAUKATOPBI UX TOCTHXKEHUS IPUBEACHHI B
Tadmure 1.

Tabnuna 1 — IlepedyeHs KOMIETSHINI M MHIMKATOPOB MX JIOCTHKCHUS

Konu
Kareropus (rpyrmma) Kon n HaumMeHOBaHUE WHIUKATOPA
HauMEHOBaHUE
KOMIIETEHI[NU JIOCTHKEHUS KOMIIETEHI[NU
KOMIIETEHI[NU

OIIK-1.3.7 3HaTh OCHOBBI KBAHTOBOM
¢usuky 1 HU3UKU TBEPAOTO TeNa
OIIK-1.VY.1 yMmeTs mpuMEHSATH
¢u3nyeckre 3aKOHbl U MaTeMaTUYEeCKHe
METOBI TS PEeLIeHUs 33134
TEOPETUYECKOTO U MPUKJIIAHOTO
XapakTepa

OIIK-1.Y.10 ymMeTs CTpOUTDH U U3y4aTh
MaTeMaTHIECKUE MOJICTH KOHKPETHBIX

OIIK-1 Cnocoben .
SBJIICHUU U HpOHeCCOB JJIA pCIHeHI/ISI

HCIOJIb30BATh

pacUeTHBIX M UCCIEeI0BATENIbCKUX 3a7ay;
OCHOBHBIE 3aKOHBI

OTIPEAETSITH BO3SMOKHOCTH MPUMEHEHUS
MaTeMaTHKH, o

TEOPETUYECKUX MOJIOKEHUH U METOI0B
€IMHUILIBI

JUCLUIUINHBI /17151 TOCTAHOBKH U PEIIEHUS

OOwenpogeccuoHanbHbIE | U3MEPEHNH,
KOHKPETHBIX MIPUKJIAIHBIX 3a/1a4; PeraTh
KOMIIETEHIINN byHIaMeHTanbHbIe

OCHOBHBIE 33]]a4i Ha BBIYUCIICHHUE

TPHHLIAIIBL 1 npenenoB QyHKIUH, muddepeHIMpOBaAHHS
9

TEOPETUUECKHE p Y p P

Y MHTETPUPOBAHMSI, HA PA3JI0KEHUE
OCHOBBI (PH3HKH,

. (GYHKINU B pSIBI

TEOPETUUECKON

OIIK-1.Y.5 ymeTb NpUMEHSTh OCHOBHBIE
MEXaHUKH

3aKOHBI (PU3UKU MIPU PEIICHUU
MPAKTUYECKUX 3a7a4

OIIK-1.VY.7 ymeTh npuUMEHATH OCHOBHbBIE
IprueMbl 00pabOTKHU IKCIIEPUMEHTAIBHBIX
TAHHBIX

OIIK-1.B.1 BnazgeTs HaBBIKAMU
WCTIOJIb30BaHUs 3HAHUHN (PU3UKH U
MaTEMaTHKH MPU PELICHUH MTPAKTUIECKUX
3ajau




OIIK-1.B.4 BnaneTh HaBBIKAMU
OpraHu3aliy U IPOBEACHUS
SKCIEPUMEHTA

2. Mecro aucuumuinsel B ctpykrype OI1
JlucuuninuHa MokeT 0a3upoBaThcs Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YUYaOIMMHUCS
NIPY U3yYCHHUH CIIEAYIOMINX TUCIUTUINH:

— «Marematuka-1 (AHanTUTHYECKAs TEOMETPUS U JIMHEHHAas anrebpa)y,
— «Marematuka-1 (MareMaTHUecKuii aHAIN3)»,

— «XuMuI»,

— «Duzukay,

— «OKoyorusay,

— «udopmarukay,

— «/HxeHepHast 1 KOMIIBIOTEpHAs rpadukay,

— «be3omacHOCTh KU3HEACATETLHOCTI.

3HaHUs, TOJYYCHHBIC NMPH W3YyYCHHHM MaTepuana JaHHOW UCHUIUIMHBI, MMEIOT Kak
CaMOCTOSITEITFHOE 3HAUCHHE, TAK U MOT'YT UCIIOJIb30BATHCS NP U3YYCHUH JAPYTUX JUCIUTLINH:

— «DnekrpornpeoOpa3oBaTebHbIE YCTPOUCTBAY,

— «lludposas 006paboTKa CHTHATIOBY,

— «Teopust 2JEKTPUIECKUX LICTICH».

3. O0BeM U TPyI0EMKOCTh JUCIUTUINHBI
Jannpie 006 obmieM oO0beMe MUCIMIUIMHBL, TPYAOSMKOCTH OTACIBHBIX BUIOB yUeOHOM
paboThI 1O TUCIHMIUIMHE (M pacmpeeNieHHe ATO TPYAOEMKOCTH 110 CEMECTpaM) MPE/ICTaBICHbI B
Tabnuue 2.

Tabnuna 2 — O0beM U TPYA0EMKOCTh JUCIUILTHHBI

TpynoemMkocTb 1o
Bun yue6HOit paboThl Bcero ceMecTpam
Ned
1 2 3
Obwan mpyooemKocmb oucyunIuHbl, 4/ 144 4/ 144
3E/ (1ac)
U3 nux uacoe npakmuueckoil n0020moeKu
AyoumopHbie 3anamus, BCETo yac. 68 68
B TOM YHCJIE!
neknuu (JI), (vac) 34 34
npaktuueckue/cemunapckue 3anatus (113),
(gac)
naboparopHsie pabotsl (JIP), (1ac) 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (1yac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHasa paboma, Bcero (dac) 40 40
Buo npomesicymounoit ammecmayuu: 3ader,
mudd. 3ager, sk3amen (3ager, Hudd. 3ag, OK3. OK3.
OK3.*%*)

] o
[Ipumeyanne:  kaHAMIATCKUN dK3aMeH

4. CopeprxaHr€ TUCITUTITUHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUIUIMHBI 110 pa3/iejiaM U BUIaM 3aHSITHMA.



PaS,Z[eJ'IBI, TEMbI JUCHHUIIJIMHBI U UX TPYAOCMKOCTL ITPUBCACHLI B T.':16HI/IH€ 3.

Tabmuna 3 — Paszyensl, TeMbl IUCIUILUIMHEI, UX TPYJO0EMKOCTh

Pasiessl, TeMbI JUCIUIUTAHBI Tlexunn 13 JIP KIIT CPC
’ (gac) (C3) (gac) (uac) (uac)
Cemectp 4
Pazmen 1. DiaeMeHTs! (PU3UKH TBEPAOTO TEINA. 10
Tema 1.1. duznueckue 0CHOBBI 4 5
MIOJTYTIPOBOIHUKOBBIX IIPHUOOPOB.
Tema 1.2. KoHTaKkTHBIE SIBICHMUS. 6 2
Paznen 2. [ToaynpoBoJHUKOBEIE IPHOOPEL 10
Tewma 2.1. IToxynpoBOIHUKOBBIE AUOMIBI. 6 4
Pazpen 3. [loaynpoBOJHUKOBBIE IPHOOPEL. 10
Tewma 3.1. IToneBble TPAH3UCTOPHI. 6 10
Tema 3.2. BumossipHble TPaH3UCTOPHI. 6 12
Pazpnen 4. OnTo3IeKTPOHUKA. 10
Tema 4.1. ®oTo3NIEKTpUYECKUE U U3TydaTEIbHbIE 6 4
IpUOOPBL.
Htoro B cemectpe: 34 34 40
Hroro 34 0 34 0 40
IlpakTHueckass TOATOTOBKA 3aKIIOYACTCd B  HEMNOCPEACTBEHHOM  BBIIIOJIHEHUU

00yJaroIMUMUCS OTIPECIICHHBIX TPYIOBBIX QYHKIIUN, CBI3aHHBIX C OyayIIei MpoQecCuoHAIbHON

JACATCIbHOCTBIO.

4.2. CopaepxaHue pa3ieyoB U TEM JIEKIIMOHHBIX 3aHATUH.
CopepxaHuie pa3fielioB ¥ TEM JICKIIMOHHBIX 3aHSTHI MPUBEACHO B Tadnuiie 4.

Tabmuna 4 — Conepxanue pa3felioB M TEM JICKIIMOHHOTO ITUKJIA

Howmep pasznena

Hazpanue u COACPIKAaHUEC PA3J€JI0OB U TEM JICKIHUOHHBIX

3aHATUNI

Paszgea 1

DJieMeHThI (PU3UKH TBEPIOro Teja.
1.1. ®u3nyecKkre OCHOBBI MOIYIPOBOJHUKOBBIX IIPHOOPOB.

OCHOBHBIE MOHATUS 30HHOM TEOpUH MOIYHPOBOJHHUKOB.
CratucTiKa »SJEKTPOHOB M [JBIPOK B  IOJYNPOBOJHHUKAX.
BolpokieHHBIE ¥ HEBBIPOKACHHBIE  MOJYNPOBOJHHKH.
KonuenTparus Hocurenei 3apsa B COOCTBEHHBIX U IPUMECHBIX
MOJYNMPOBOJHUKAX B YCIOBUSIX  TEPMOAMHAMUYECKOTO
paBHOBecus. HepaBHOBeCHOE COCTOSHME MOJyNPOBOJIHHUKA.
[Ipoueccel mepeHoca HOcUTENEH 3apsiia B MOJIYHPOBOJHUKAX.
l'enepamust u pexomMOuHanuUsi HocuTenen 3apsiga. BrusHue
SJIEKTPUYECKOTO TMONsI Ha OOBEMHYI0O W TMOBEPXHOCTHYIO
3JIEKTPONPOBOIHOCTD  MOJNYNPOBOJHUKOB. TemmeparypHbie
3aBUCUMOCTH KOHLIEHTPALMM, TOABMXHOCTH M YyJEJIbHOU
JIEKTPONPOBOJHOCTH  HOJIYHNPOBOJHUKOB. BoO3HHMKHOBEHME
00BbEMHBIX HeycTOWYMBOCTEH. ONTHYECKHE U  TEIUIOBBIE
CBOWCTBA  MOJYNPOBOAHUKOB.  (DOTOINEKTpUYECKHE U
TEPMOIJIEKTPHUUECKUE SIBICHHUS.




1.2. KoHTaKTHEIE SABJIEHUS.

[lonsaTne o p-n-mepexoje, THIBI pP-n-nepexooB. dPuszndeckue
NpPOILIECCHl B p-N-TIEPEX0Je MPHU OTCYTCTBHM M TMpPHU HATUYUHU
BHEIIIHETO HampspkeHus. BonbrammnepHast xapakTepuCTHKA p-n-
nepexona. KOHTaKT «MeTayuI-ToIyHnpOBOAHUKY», 3aBHCHMOCTH
€ro CBOKMCTB OT pa0OTHI BbIXO/a MOJYIMPOBOAHUKA U METANa.
['eTeponepexopl.

Paznen 2

IMoxynpoBoaHUKOBBIE MPUOOPBI.
2.1. IlonynpOBOAHHUKOBBIE TUOJBI.

[TomympoBOTHUKOBBII N0, €TO XapaKTEPUCTHKH U TAPAMETPHI.
OcHoBHBIE BUIBI TP00O0s p-n-niepexona. [lepexoansie mporecco
B TOJYIPOBOJHHKOBOM [HOJ€, HAKOIUICHUE M pPaccachIBaHUE
U30BITOYHOTO 3apsina, A y3noHHAS EMKOCTh. DKBUBAJICHTHAS
cXeMa  IOJYNPOBOTHUKOBOTO  auoaa. (OCHOBHBIE  THIIBI
HOJIYTIPOBOJHUKOBBIX JUOJO0B, HX KOHCTPYKIIMH, TapaMeTpPhl U
00J1aCTH IPUMEHEHUS.

Paznen 3

IMonynpoBogHUKOBBIE IPUOOPHI.
3.1. IloneBble TPaH3UCTOPBHI.

IloneBbie TpaH3UCTOPHI C 3aTBOPOM B BHJIE p-n-nepexona. Mx
YCTpOMCTBO, MNPUHLMI  AEMCTBUS, CXEMbl BKJIIOUYEHUS,
XapaKTEPUCTHUKH U MapaMeTpbl. 3aBUCUMOCTb XapaKTEPUCTHK OT
Temneparypbl. Harpy3ouHblii pexuM MOJIEBOTO TPaH3UCTOPA,
Harpy3ouHble XapakTepucTuku. Dusnueckue sBIEHUA Ha
MOBEPXHOCTH MOJIynpoBoaHUKa. [loneBble TpaH3UCTOPBI C
n3onupoBaHHbIM 3aTBOpoM (MOII- i M/II-Tpa3zucropsr), ux
OPUHLMI ~ JCHCTBHS,  XapaKTEPUCTHUKH M IapaMeTphl.
Ocobennoctn  Momubix  M/II-tpansuctopoB.  OO6nactb
IIPUMEHEHUS II0JIEBBIX TPAH3UCTOPOB.

3.2. bunosasipHble TPaH3UCTOPBHIL.

Tpan3ucTop Kak cuUCTEMa IBYyX B3aUMOACHCTBYIOIIMX pP-N-
nepexooB. Bo3MoOXHbIE peXUMbl pabOThl  TpPaH3UCTOPA:
AKTUBHBIN (YCUITUTENBHBIN), OTCEYKH, HACBIIEHS, MTHBEPCHBIH.
®dusnyeckue Tmporeccel B Oe3npeiioBoM TpaH3UCTOpPE B
aKTHBHOM YyCWJIHTEIHLHOM pexuMme. TOKM B TPaH3UCTOPE.
Koaddunuenr mnepemaym  SMHTTEPHOTO TOKa H  €rO
cocTtapmsitonie. Tpu cXxeMbl BKIIIOUEHHS TPAH3UCTOPA: C OOIIUM
SMHUTTEpPOM, ¢ oOmel 0a30d W OOMHM KOJUIEKTOPOM.
XapaKTepUCTHKH TPAH3HCTOpa B cXemax ¢ oOmiell 6a3oil u ¢
00muM 3MUTTEpOM. BitnsiHue TeMTIepaTyphl Ha XapaKTEPUCTHKH




TpaH3ucTopa. TpaH3UCTOP KaK JIMHEHHBIN YeTHIPEXOIIOCHHUK.
CucreMbl MaJTOCUTHATBHBIX (MU dEepeHIInatbHbIX) TapaMeTPOB
TpaH3ucTopa. OmnpeneneHre MaJOCUTHAIBHBIX MapaMEeTpPoB IO
XapaKTepUCTHKaM TpaH3ucTopa. Pabora TpaH3ucTopa mpH
HAJIMYAW HArpy3Kd B KOJUIGKTOpPHOM wenu. Harpy3ouHsie
XapaKTepUCTUKU TpaH3ucTopa. [lapameTpsl, XapakTepusyomme
PEKUM YCWIEHMs, ONpeAETeHHE HUX [0 XapaKTePUCTHKaM.
Bribop pabouell TOYkKM TpaH3UCTOpPA B PEXKUME YCHIICHUS.
CxeMOTeXHUUECKHe CHocoObl  3ajaHus pabodell  TOYKH.
BrnusiHre HENMMHEHWHOCTH BXOIHBIX XapaKTEPUCTUK Ha PadoOTy
TPaH3UCTOpPAa B peXUMe ycwieHus. Paborta TpaH3ucTOpa Ha
BBICOKMX uacToTax. JlpeiipoBbie Tpan3ucropsl. Ilapamerpa,
XapaKTepU3yIOIHe BHICOKOYACTOTHBIE CBOMCTBA TPAH3UCTOPA.
OKBHBAJICHTHBIE CXeMbl TpaH3ucTopa (popManbHBIE U
¢usnveckne). Momenn TpaH3UCTOpPA, WCIONB3YeMbIe TIpU
KOMITBIOTEPHOM TMPOCKTHPOBAHUH DJICKTPOHHBIX cxeM. Pabora
TPaH3UCTOPA B PEXHUME MEPEKIIOYEHUs. YCIOBHUS OTCEUKU U
HacblmeHus. Ilepexonnele mpomeccsl B TpaH3UCTOpE TIpU
nepexioueHnn. [lapamerpa TpaH3UCTOPOB B HMMITYyJECHOM
pexuMe. TpaH3UCTOPHBIN KIIFOY, NOCTPOEHHBIM IO CXEME C
o0muM smutTepoM. IlpenensHo gomycTHMbIE HapameTpbl
TPaH3UCTOPA.

Paznen 4

OnTo3neKTpOHUKA.
4.1. ®OTORNEKTPUUYECKUE U U3ITydaTeIbHbIE TPUOOPHI.

®DoTOpe3nCTOPhl, WX KOHCTPYKIMS, XapakTEepUCTUKA H
nmapamMeTpbl. DPU3WYECKHE TPOIECCH B P-N-TIEPEX0Ne MpHU
BosnerictBun  cBeta. ®Doro OJIC. dororaibpBaHUYECKHE
a7eMeHThl. DOTOMMONBI, OCHOBHBIE PEXKHMBI HX pPabOTHI.
XapakTepucTUKy U napaMeTpsl $oToanoa0B. OCHOBHBIE THIIBI
dotommono.  DOTOTPAH3UCTOPHI:  MPHUHLUN  JEHCTBHS,
XapaKTepUCTHKH,  mapameTrpbl.  OOJlacTH  TpUMEHEHUS
Pa3TUYHBIX THIIOB MOJYIPOBOJHUKOBBIX (OTOIECKTPUUCCKUX
pubopoB. M3nmydaronue noaynpoBOAHUKOBEIE TPHOOPHI U MX
MIpUMEHEHUE.

4.3. Ilpaktuyeckue (CEMUHAPCKHE) 3aHATHUS
TeMbl MpakTHYECKHUX 3aHITUN U UX TPYIOEMKOCTh ITPUBEICHBI B TaOJIHIIE 5.

Tabnuna 5 — [pakTrueckue 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Tembl DopMbl .
No TpyaoeMKocTb, | MpaKTUYECKOH | pa3jerna
MPaKTUYECKUX MPAKTHUECKUX
/i o . (uac) MTOATOTOBKH, | JUCIIMII
3aHITHN 3aHATUN
(1ac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO




Bcero

4.4. JlabGopatopHble 3aHATHSI

Tembl 1a00paTOPHBIX 3aHATUH U UX TPYAOEMKOCTb ITPUBEEHBI B TabH1IE 6.

Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb

N3 aux No
iﬁ[ HaunmenoBaHue 1abopaTOpHbIX paboT prﬂ?j:g;ocn’ Hﬁg;:gf:g:;? E{?ﬁflﬁl
(dac) JIUHBI
Cemectp 4
1 | Onpenenenue MIMPUHBI 3aNPEIICHHON 30HBI 4 1
MOJTYIPOBOTHUKOB

2 | HccnemoBaHue BRIIPSIMHUTEIBHBIX THOJIOB 4 2

3 HccnenoBanue mojaeBbIX TPAH3UCTOPOB C 4 3
yIpaBJIsIeMbIM (P-n) IEPEX0A0M

4 UccnegoBanue noaeBbIX TPAH3UCTOPOB C 6 3

U30JIMPOBAHHBIM 3aTBOPOM
5 | HccnenoBanue OUTIONSPHBIX TPAH3UCTOPOB, 6 3
BKJIFOYEHHBIX I10 cXeMe ¢ 00miei 06a30it

6 | MccnenoBanue OUTIONSPHBIX TPAH3UCTOPOB, 6 3

BKJIIOYEHHBIX 110 CXeMe C 00IIIM
SMUTTEPOM
7 HccnenoBanmne GoTOTPaH3UCTOPOB 4 4
Bcero 34

4.5. KypcoBoe npoekTupoBaHue/ BEITIOJHEHNE KYPCOBOM PaObOTHI

Y4eOHBIM MIIaHOM HE TPEyCMOTPEHO

4.6. CamocrosTenbHas pabota o0Oydaromuxcs
Bugpl camocTosiTenbHOM paboThl U €€ TPYIOEMKOCTh ITPUBEICHBI B TaOHIIe 7.

Tabnuna 7 — Buasl caMocTosITeNIbHON paboThI U €€ TPYJ0EMKOCTh

o Bcero, | CemecTp 4,
Bun camocrositenbHO# paboThI
qac qac
1 2 3
W3yueHne TeopeTH4eckoro MaTepuaia
10 10
muctumiuasl (TO)
Kypcosoe npoextuposanue (KII, KP)
PacuerHo-rpadmueckue 3axanus (PI'3)
Brmonaenue pedepara (P)
[ToaroroBka K TeKyIIeMy KOHTPOIIO 15 15
ycneBaemoctH (TKVY)
Homamnee 3aganue (/13)
Kontponbubie padotsl 3a0unnkoB (KP3)




IToaroroBka K MpOMEKYTOYHOU

arrecrauuu (I1A) 15 15

Bcero: 40 40

5. TlepeueHnb yueOHO-METOAMUYECKOTO OOCCTICUSHUS
JUTSL CAMOCTOSITENIBHOM paboThl 00YJarOIIUXCsl 110 TUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MEeTOINYECKUE MATEPHAIIBI JIJISI CAMOCTOSTEIILHON PabOThI 00yJaroNUXCsl yKa3aHbI B IL.I1.
7-11.

6. IlepeueHb meyaTHBIX U ANEKTPOHHBIX YUEOHBIX M3IaHUN
[lepeuens nevaTHBIX U AICKTPOHHBIX YUEOHBIX U3JaHUH MTPUBEACH B Tabmuie 8.
Taonuma 8— IlepeueHb eYaTHBIX M 3JICKTPOHHBIX YUY€OHBIX W3JIaHHM
KomiuectBo 3K3eMILISIpOB B
[udp/ OubmoTteke
bubnuorpaduyeckas ccbuika
URL agnpec (KpoMe 2ITEeKTPOHHBIX

9K3EMILISIPOB)

621.38 ByabiueB, AHaTomii 3
b 90 JleonnaoBu4. DIEKTPOHHBIE
puOopskI: yueOHoe

noco6ue / A JI. bynbraes, B. A.
IIpoxopenko. - MuHck : Beicm.
mK., 1987. - 315 c.
621.315.5/.61 | Ilerpos, K. C. Pagnomarepuarsi, 4
1130 PaIuOKOMIIOHEHTHI U JJIEKTPOHUKA!
yaebHoe nocobue / K. C.

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

ISBN 5-94723-378-9

621.38 umkun, I'. T'. DnexkTpoHnka: 4
1165 yueOHuk/[. I'. [Humxkun, A. T
[Mumkun. - M.: [Ipoda, 2009. -
703 c.

7. TlepeueHb 3JEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
UH(QOPMAITMOHHO-TEJICKOMMYHHUKAIIMOHHOU ceTn «THTepHeT
[Tepeyennb AJIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UHPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT», HEOOXOAMMBIX Ui OCBOCHHS JUCIMILIHHBI
npuBeieH B Tabmuiie 9.

Tabmuna 9 — IlepedeHb DJJIEKTPOHHBIX OOpPa30BATEIBHBIX PECYpCOB WH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «HTepHET»
URL agpec HaumenoBanue

8. Ilepeuens nHPOPMAIIMOHHBIX TEXHOJIOTHI
8.1. Ilepeyenp mnporpaMMHOro oOecHneueHus, HCIOJb3YeMOI0 IpPU OCYLIECTBICHUU
00pa3oBaTeNbHOrO Mpolecca Mo JUCHUILINHE.
[Tepedenp HCMONB3yeMOTo MPOrpaMMHOT0 obecrieueHus npezcTasieH B Tabmure 10.



Tabauna 10— IlepeueHs nporpaMMHOT0 oOecredeHust
Ne n/m HaumenoBanue

He npenycmotpeno

8.2. [lepeuenp MH(POPMALMOHHO-CIIPABOYHBIX CUCTEM,UCIIOJIb3YEMBIX npu
OCYILECTBICHHH 00Pa30BaTEIBHOIO MPOLECcca MO AUCHUIITUHE

HepequL HCIIOJIB3YEMBIX I/IH(i)OpMaI_II/IOHHO—CHpaBO‘IHHX CUCTEM IIPEACTABJICH B Ta6JII/II_[C
11.

Tabauna 11— Ilepeyersr nHGOPMALMOHHO-CIPABOYHBIX CUCTEM
Ne n/m HanmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKasl Oaza
CoctaB MarepHambHO-TEXHUYECKOW 0a3bl, HEO0OXOMUMOW JJsi  OCYIIECTBICHUS
00pa3oBaTeLHOTO Mpoliecca Mo JUCIHUILINHE, TPEICTaBICH B Tabmuiel2.

Tabauna 12 — CoctaB MaTepuagIbHO-TEXHUYECKOW 0a3bl

Ne HanmenoBanmne cocTaBHON 4acTH Howmep aynuropun
n/m MaTeprUaIbHO-TEXHUUECKON Oa3bl (pu HEOOXOAMMOCTH)
Jlexunonnas aynuropust 24-02 (yn. I'actenno, 15)
2 | JlabopaTopusi DINEKTPOHUKH 22-09 (yan. I'acremno, 15)

10. Ouenounsle cpeAcTBa ISl IPOBEACHUS IPOMEKYTOYHON aTTeCTallul
10.1. CocTaB OIICHOYHBIX CpPEACTBIUIA TIPOBEICHHS IPOMEKYTOYHOH aTTeCcTaluu
oOyyaromuxcs o AUCIUILTUHE PUBEACH B Tadumie 13.
Tabnuua 13 — CocTaB OIIGHOYHBIX CPEJCTB JUIS IPOBEICHHSI TPOMEKYTOUHOM aTTeCTAlUU

By npomMeXyTOYHON aTTecTalluu IlepeueHb OIICHOYHBIX CPEJICTB
OK3aMeH Crmcok BOTIPOCOB K PK3aMEHY;
DK3aMeHaI[HOHHbIC OMIIETHI,
3anaum;
TecThl.

10.2. B kauecTBe KpUTEpHUEB OIIGHKH YypOBHS Cc(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00ydYalomMMUCS TpPUMEHseTCs S-0ayuipHas IIKajda ONEeHKH C(hOopMHUPOBAHHOCTH
KOMIIETEHIINH, KOTOpas mpuBeeHa B Tabumne 14. B Teyenne cemectpa MOXKET MCIIOB30BATHCS
100-0annpHas mIkaga MOLyJIbHO-PEHTHHIOBON CUCTEMBI Y HUBEPCUTETA, MPABUIIa UCTIOIb30BAHHUS
KOTOpPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIUM JIOKAIbHBIM HOPMAaTUBHBIM akToM 'Y AT
Tabauna 14 —Kpurepun olieHKH ypoBHs cOPMUPOBAHHOCTH KOMIIETEHIIUI
OrieHKa KOMIIETCHIIAN

5-0asibHast IKaja

XapakTepucTiKa c(hOpMUPOBAHHBIX KOMITETEHLHIA

— o0OyJaromuiicss TIy0OOKO ¥ BCECTOPOHHE YCBOWJI TPOTPaMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, MTOCJICIOBATEIILHO U TPAMOTHO €0 M3JIaraeT;
— ONMHpasiCh Ha 3HAHUS OCHOBHOW W JIOTIOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPHUBS3bIBAET  YCBOCHHBIC  HAy4YHBbIC  TOJIOKEHHUS  C
MPAaKTUYECKOM EeSITeIbHOCTBIO HAIPABJICHUS;

— yMeJ10 000CHOBBIBACT M APT'YMEHTHPYET BBIIBUTacMbIC UM HJICH;

— JIeNaeT BBIBOALI M 0000IIECHNS;

— cBOOOIHO BIAJICET CUCTEMOM CIEIIHATN3MPOBAHHBIX TOHITHIA.

«OTIIMYHO»
<Ga4YTCHO»




OlieHKa KOMIIETCHIIAN

5-0ayuIbHAs ILIKaJIa

XapakTteprcTrka c(hOpMUPOBAHHBIX KOMIIETEHIHI

«XOpOo1o»
(GaYTCHO»

— 00y4JaroLIHMiics TBEPAO YCBOMJI MMPOrPAaMMHBIH MaTepHrall, FpaMOTHO
M TO CYIIECTBY W3JIaracT €ro, OMUpasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI;

— HE JIOMYCKAaeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHMS C TPAKTUYECKOH JICATEIbHOCTHIO
HaIpaBIICHUS;

— apTyMEHTUPYET HAYYHBIE TTOJIOXKCHHSI,

— JIeNaeT BBIBOALI M 0000IIECHNS;

— BIIAJEET CUCTEMOMN CIIENHUAIN3MPOBAHHEIX TOHSTHH.

«YHOOBJICTBOPUTCIILHO»
<Ga4YTCHO»

— 00ydJarommiicss yCBOHJI TOJIKO OCHOBHOM ITPOTPaMMHBIN MaTepHa,
MO CYIIECTBY M3JIaraeT ero, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;

— JIOIyCKAaeT HECYIIECTBEHHBIE OUTHOKN M HETOYHOCTH;

— HCIIBITBIBAET 3aTPYAHEHUS B MPAKTHUECKOM NMPUMEHEHUH 3HAHWUN
HarpaBJICHUS;

— cnabo apryMeHTHPYET HayYHbIEC TIOJIOKECHNUS;

— 3aTpyJHseTcs B GopMyIMpOBaHUH BBIBOJIOB U 00OOIICHHIA;

— YaCTMYHO BJIAJICET CUCTEMOM CIIEIMATM3UPOBAHHBIX MOHITUH.

«HEYIOBJICTBOPHUTEIIEHO»
«HE 3aYTEHO»

— o0OyJaromuiicss He YCBOWJ 3HAYUTEIBHONH YacTH MPOTPaMMHOIO
MaTepuaa,

— JIOTMyCKaeT  CYNICCTBEHHBIC OIMMOKM W  HETOYHOCTH  MpHU
PaccMOTPEHUU TTPOOJIEM B KOHKPETHOM HAIPaBJICHUY;

— MCIIBITBIBAET TPYJHOCTH B IIPAKTHUECKOM TPUMEHEHNHU 3HAHUM;

— HE MOXKET apryMEHTHPOBATh HayUHBIC TIOJI0KEHUS;

— He (OpMYIIHPYET BEIBOJIOB M 0000IIICHHI.

10.3. TumnoBble KOHTPOJIBHBIE 3aIaHUS WIIH UHBIC MaTEPUAITBI.
Bomnpocs (3agaun) A sK3aMeHa npecTaBieHsl B Tadbauie 15.

Tabmuna 15 — Borpock! (3a1aun) 1y1st SK3aMeHa

Kon
Ne /it [Tepedens BonpocoB (3a7a4) A SK3aMeHa HHMKaTOpa
1 IToynpoBOJHUKH ¢ COOCTBEHHO JIEKTPOIPOBOTHOCTHIO. OIIK-1.3.7
2 [ToyryTIpOBOTHUKY C SIEKTPOHHON 3JIEKTPOIIPOBOIHOCTHIO OIIK-1.V¥.1
3 [TonynpoBOIHUKH C IBIPOYHOM 3JEKTPONPOBOTHOCTHIO. OIIK-
1.Y.10
4 JpetidoBbril u quddy3HOHHBINA TOK B MTOJTYITPOBOIHUKAX. OIIK-1.¥.5
5 DIEKTPOHHO-IABIPOYHBIH MIEPEXO B COCTOSHUH PAaBHOBECHS. OIIK-1.¥.7
6 IIpsiMmoe 1 00paTHOE BKIIIOUEHHUE P-N-TIepexoa. OIIK-1.B.1
7 TeopeTrueckas U peanbHas BOJIbTaMIIEPHAs XapaKTEPHCTHKA OIIK-1.B.4
p-n-repexoa.
8 Buyipl npo6oeB p-n-nepexojia M uX 0COOCHHOCTH. OIIK-1.3.7
9 EmxocTr p-n-epexona. OIIK-1.Y.1
10 BreImpsiMuTeIbHBIC THOBL. OIIK-
1.Y.10
11 OIHOIOTYTIEPHUOTHBIA BEITPSAMHUTEIb — IIPUHITHIT €TI0 OIIK-1.Y.5
IEUCTBUS.
12 Bnmstare TeMnepaTypbl Ha BOJIbTaMIEpHBIE XapaKTePUCTUKA OIIK-1.Y.7
MIOJYITPOBOTHUKOBBIX JIHOIOB.
13 I'paduyeckuii MeTo onpeaeacHHs mapaMeTpoB padbodero OIIK-1.B.1
pEeKMMa MOTYITPOBOTHUKOBBIX JINOJIOB.




14 IomyIpoBOTHIKOBEIE CTAOMIINTPOHBI, CTIEIUAIEHBIE OIIK-1.B.4
napaMeTpsl MOJTYIPOBOJIHUKOBBIX CTAOMIMTPOHOB.

15 AHanu3 paboThl IOIYIPOBOIHUKOBOTO CTaOMIN3aTOpa OIIK-1.3.7
HANPSHKSHUS ¢ IOMOIIBIO JIMHUW HATPY3KH.

16 Bapukaribl, cxeMbl BKIFOUSHHS B IIEKTPUYECKYIO EITb, OIIK-1.VY.1
SKBHUBAJICHTHASI CXeMa BapHKala M ero OCHOBHBIE TapaMeTphI.

17 TyHHeNbHBIE JUOJIbI, OCHOBHBIE MAPAMETPhI TYHHEJIbHBIX OIIK-
JIMO/I0B, aHAJIN3 BOJIbT-AMIIEPHON XapaKTEPUCTUKU 1.Y.10
TYHHEJIBHOTO JIMOJIa C MMOMOIIBI0 YJHEPreTUYCCKHUX TUArPAMM.

18 CTpyKTypa MOoJIEBOro TPAH3KUCTOPA C YIPABISIOIIUM p-n OIIK-1.Y.5
MIEPEX0J/IOM U TIPUHIIUI €T0 Pa0OTHI.

19 DIEKTPUUECKUE CXEMBI BKJIFOUEHUS TIONEeBBIX TpaH3uctopos ¢ | OIIK-1.V.7
YIPABJSIFONIAM P-N MEPEXO0JIOM M UX OCOOCHHOCTH.

20 CeMelCcTBO CTOKOBO-3aTBOPHBIX XaPaKTEPUCTHK MOJIEBBIX OIIK-1.B.1
TPAH3UCTOPOB C YIPABJISIONIMM P-N IEPEXOIOM U UX
0COOEHHOCTH.

21 CeMelCTBO BBIXOJIHBIX XapaKTePUCTHK MOJIeBbIX TpaH3uctopoB | OITK-1.B.4
C YIPABISIIONIMM P-N MIEPEX0JIOM M UX 0COOCHHOCTH.

22 3aBUCHMOCTD KOH(QUTYpaLnH «KaHAIIa ITOJICBBIX OIIK-1.3.7
TPaH3UCTOPOB C YIPABJISIOUINM P- N IEPEX0JIOM OT U3MECHEHHS
HATNPSHKEHUS] «CTOK-HCTOKY IPU IMOCTOSIHHOM HaIpsHKSHUH
«3aTBOP-HCTOKY.

23 I'padmdeckuii crmocod MOCTPOCHHSI CTOKOBO-3aTBOPHBIX OIIK-1.Y.1
XapaKTEPUCTUK O BBIXOIHBIM XapaKTEPUCTUKAM MOJIEBBIX
TPaH3UCTOPOB C YIPABJITIOIIUM P-N TIEPEXOJIOM.

24 Crpykrypa MIII noneBoro TpaH3ucTopa c OIIK-
«MHIYIHPOBAHHBIMY» KaHAJIOM W TPHUHIIUAI €T0 paOoThI. 1.Y.10

25 DnexTpuueckue cxeMbl BKmroueHuss M/ moneBsix OIIK-1.Y.5
TPAH3UCTOPOB C «MHIYLUPOBAHHBIM)» KaHAIIOM H UX
0OCOOCHHOCTH.

26 CeMelCTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk MJIIT OIIK-1.Y.7
TMOJIEBBIX TPAH3UCTOPOB C «UHAYIIMPOBAHHBIMY KaHAIIOM U HX
0COOEHHOCTH.

27 CemeiicTBO BBIXOIHBIX XapakTepucTuk M/III moneBsix OIIK-1.B.1
TPaH3UCTOPOB C «MHYLUPOBAHHBIM)» KaHAIIOM U UX
0COOCHHOCTH.

28 Crpyktypa MU noneBoro TpaH3ucTopa co «BCTPOSHHBIM» OIIK-1.B.4
KaHaJIOM W IIPUHIINT €T0 paOOTHI.

29 Onekrpudeckre cxembl BKIroueHnss MJIIT moneBbix OIIK-1.3.7
TPaH3MCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM M MX OCOOESHHOCTH.

30 CeMelCTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk MJIIT OIIK-1.¥.1
TMOJIEBBIX TPAH3UCTOPOB CO «BCTPOSHHBIMY KaHAJIOM M UX
0COOEHHOCTH.

31 CemeiicTBO BBIXOIHBIX XapakTepucTuk M/III momeBbrx OIIK-
TPAaH3UCTOPOB CO «BCTPOCHHBIM» KaHAJIOM M BX ocobeHHocTH. | 1.V.10

32 JuddepeHnnaibHple WM MAJIOCUTHAIBHBIC TAPaMETPBI OIIK-1.¥.5
MOJIEBBIX TPAaH3HUCTOPOB.

33 PaboTa oneBbIX TPaH3UCTOPOB B TUHAMHUYECKOM PEKHME. OIIK-1.¥.7

34 Otnmune onpeaeneHus AuddepeHnaIbHbIX TapaMeTpoB B OIIK-1.B.1
JMIMHAMUYECKOM PEKUME OT UX ONPECIICHHUS B CTATHYECKOM
pexKUME.

35 YCTpOWCTBO U KOHCTPYKTUBHBIE OCOOCHHOCTH OUTIOISPHBIX OIIK-1.B.4

TPaH3UCTOPOB.




36 DICKTPUUECKUE CXEMbI BKIIOUCHHUS OUTIOISIPHBIX OIIK-1.3.7
TPaH3UCTOPOB M MX OCOOCHHOCTH.

37 Pa6ota OumonsspHOro TpaH3MCTOPA, BKIOYEHHOTo o cxeme ¢ | OITK-1.V.1
0011eit 6330, B peKUMaxX «OTCEUKI» U KHACBHIIICHHSD.

38 Pa6oTa OumonsspHOro TpaH3UCTOPa, BKIOYCHHOTo 1o cxeme ¢ | OINK-
o01m1eit 6a30i, B KaKTUBHOMY» PEKHME. 1.V.10

39 CeMelCTBO CTaTUUECKUX BXOIHBIX XapaKTePUCTHK OIIK-1.Y.5
OUIOJISIPHOTO TPAH3UCTOPA, BKIFOUSHHOTO MO cXeMe ¢ 00Imeit
04301, 1 KX 0COOEHHOCTH.

40 CeMeicTBO CTAaTHYECKHUX BBIXOIHBIX XapaKTePUCTUK OIIK-1.Y.7
OHITONIIPHOTO TPAH3UCTOPA, BKIIOYEHHOTO 0 CXEeMe ¢ 00IIei
0a30ii, 1 KX 0COOCHHOCTH.

41 Pa6ora OumonsspHOro TpaH3MCTOPa, BKIOYeHHOTo 1o cxeme ¢ | OINK-1.B.1
OOIIUM SMUTTEPOM, B PEIKMMAX KOTCCUKHY M «HACBIIICHUSI.

42 Pabora 6umonspHOTO TpaH3UCTOPA, BKIIOYeHHOTO 110 cxeme ¢ | OIK-1.B.4
OOIIMM 3MHUTTEPOM, B KAKTHBHOM)» PEXKHUME.

43 CeMeicTBO CTaTHYECKUX BXOJHBIX XapaKTEPUCTHK OIIK-1.3.7
OHIIOJISIPHOTO TPAH3HUCTOPA, BKIFOUSHHOTO 110 CXEME C 00IINM
OMHUTTEPOM, ¥ HX OCOOCHHOCTH.

44 CeMelCTBO CTaTHYECKHUX BBIXOTHBIX XapaKTCPUCTHK OIIK-1.VY.1
OWITOJISIPHOTO TPAH3HUCTOPA, BKIFOUSHHOTO 10 CXEME € 00IINUM
OMHUTTEPOM, ¥ HX OCOOEHHOCTH.

45 Cxema BKIIFOUEHHs OUIOJIIPHOTO TPAH3UCTOPA C OOIIUM OIIK-
KOJIJIEKTOPOM B «aKTHBHOM)» PEKHUME U €€ 0COOEHHOCTH. 1.V.10

46 Cucrema H mapaMeTpoB OUITOISIPHBIX TPAH3UCTOPOB. OIIK-1.¥.5

47 DOTOTPAH3UCTOP, YCTPONCTBO M MPUHIIHIT JCHCTBHS. OIIK-1.¥.7

Bompocsr (3aaun) nns 3adera / audd. 3auerta npeacrasieHsl B Tabuie 16.
Tabnmma 16 — Borpock! (3anaum) it 3adeTa / nudd. 3aueta
Ne n/m [Tepeuens BompocoB (3a7a4) amns 3adera / audd. 3auera Kon
WHAMKATOpa

Y4eOHBIM MIaHOM HE MPEAYCMOTPEHO

[lepeuerp TeM [UIsi KypCOBOTO IPOSKTHPOBAHMS/BBIOJIHEHHS KYpPCOBOM pPabOTHI
npe/cTaBiIeHbI B Tabmume 17.
Tabnuna 17 — Ilepedenp TeM sl KypCOBOTO MPOSKTUPOBAHUS/BBITIONHEHHS KypPCOBOH pabOThI

Ne /i [TpumepHBIi IEpedeHb TeM TSl KypPCOBOTO TIPOSKTUPOBAHHS/BHITIOTTHEHUS
- KYPCOBOi1 paboThI
Y4eOHBIM IJTAHOM HE TPEyCMOTPEHO
BOHpOCBI JI1 IPpOBCACHUA HpOMeXCYTOqHOﬁ aTTeCTallukn B BHIAC TCCTHUPOBAHUA

npeacTaBieHsl B Tadnuie 18.

Ta6numa 18 — IIpuMepHBIH ITepeYeHb BOIPOCOB JIJIsl TECTOB

Ne i/t

Kon

[IpumepHBIii IepeyeHb BONPOCOB AJIsl TECTOB
UHAMKAaTOpa

[lepeueHs TeM KOHTPOJBHBIX Pa0dOT MO JUCHUIUIMHE OOYYarolUXCs 3a09HON (opmbl
o0yueHus, mpeacTaBieHs! B Tadmuie 19.

Tabauna 19 — IlepedeHb KOHTPOJIBHBIX PabOT
| Nen/m | ITepeuyeHb KOHTPOJIBHBIX paboT |




| | He npegycmoTpeno

10.4. Meronuyeckue  MaTepualbl,  ONPENEIAIOIIME  MPOLELYphl  OLEHUBAHUS
MH/IMKAaTOPOB, XapaKTepU3YIOLUIMX AJTambl (opMUpOBaHMS KOMIETEHIMH, cojepxarcsi B
JMOKaJbHBIX HOpPMAaTUBHBIX akTax [YAII, pernaMeHTHpYIOIIMX TMOPSIOK U MPOUEAYPY
MPOBEIEHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Metoaudeckue yka3aHus i 00ydaronuxcs Mo OCBOCHUIO TUCITUTUTHHBI

11.1. Meronuyeckue yka3zaHusi Uisi 0OydalomUXcsS TI0 OCBOCHHIO JIEKIIMOHHOTO
Marepuania.

OcHOBHOE Ha3HAuYEHHUE JIEKIMOHHOIO Marepuaja — JIOTUYECKH CTPONHOE, CHCTEMHOE,
riy0oKoe U ICHOE N3JI0kKeHne yueOHoro marepuana. HaznaueHue coBpeMeHHOM JeKIUU B paMKax
JUCHUIUIMHBL HE B TOM, 4YTOOBI MOJYYHTh BCIO HHGOPMALMIO MO TEME, a B OCBOCHHH
byHIaMEHTaNbHBIX MPOOJIEM JUCHMIUIMHBI, METOJOB HAy4YHOTO TIO3HAHUS, HOBEHIINX
JOCTIKEHUH Hay4YHOM MbICiU. B ydeGHOM mporecce JEKIs BHIOIHSAET METOI0JIOTHYECKYIO,
OpraHu3alOHHYI0 U HH()OpMAMOHHYI0 (yHKIWHU. JIEKIus pacKpbiBaeT MOHSTHIHBINA ammmapar
KOHKPETHOH 00nacTu 3HaHHA, €€ MpoOJeMbl, JaeT IEIbHOE IMPEICTaBICHHE O JHMCIUILINHE,
MOKAa3bIBAET B3aUMOCBSI3b C IPYTUMH JUCLUILIMHAMHU.

[InanupyemMble pe3ynbTaThl IPU OCBOCHUH 00YYalOIUMHUCS JIEKIIMOHHOTO MaTepuana:

— TOJY4YE€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3AUMOCBI3aHHBIX 3HAHUH, ypOBEHb KOTOPHIX
OTIpEeNeNseTCs 1EJIEBOM YCTAaHOBKOM K Ka)X 0 KOHKPETHON TEME;

— IIOJlyYeHHE OIbITAa TBOPYECKON pabOTHI COBMECTHO C TIPETIOAaBATEIIEM;

— pa3BuUTHE MNPO(ECCHOHAIBHO-AEIOBBIX  KayecTB, JIOOBM K MpeaMery |
CaMOCTOSITENIbHOTO TBOPUECKOI'O MBILUICHUS.

— TOsBJIEHHE HEOOXOANMOTO HHTEpeca, HEOOXOAMMOTrO AJIsi CAMOCTOSITENILHOU PaboThI;

— TOJy4YE€HHE 3HAHUH O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU U TEXHUKU U O IIPOrHO3€E
UX Pa3BUTUS HA ONMVDKANIINE TOJIBI;

— HAy4YUTbCA METOAWYecKH oOpalaThiBaTh MaTepual (BBLACIATH TJIABHBIC MBICIH H
MOJIOKEHHUS, TPUXOIUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH UX B Pa3IMYHbIX (JOPMYJIHPOBKAX);

— IOJy4YeHHE TOYHOTO MOHUMAHHS BCEX HEOOXOIUMBIX TEPMUHOB U TMOHSITHH.

JIEKUMOHHBIA ~MaTepuall MOXKET CONPOBOXKIATHCS JIEMOHCTpAlMEld ClHaljgoB U
WCTIONIb30BAaHMEM pA3JaTOYHOrO MaTepuana TIpH TPOBEICHHH KOPOTKUX JUCKyccHd 00
0COOEHHOCTSIX IPUMEHEHUS OT/IEIBHBIX TEMATHK IO JUCIUTUINHE.

CTpyKTypa mpeocTaBieHus JICKIIMOHHOTO MaTepuania:

—  Jlexum;

— JleMoHCTpanus MpOMBIIUIEHHBIX 00pa3I0B MOIYIPOBOJHUKOBBIX IPHOOPOB;

— JlemoHCTpanus 3JMeKTPUYECKUX CXEM BKIIIOUEHUS MOJIyTIPOBOAHUKOBBIX TPUOOPOB.

11.2. MeTtoau4eckue ykazaHus JJisi 00ydaronuxcs Mo y4acTHo B CEMUHapax

OCHOBHOW 11eJTbIO T 00YYaIOMIErocs SBISICTCS CUCTeMaTH3alus U 0000IIeHIe 3HAHUN
Mo u3ydaeMoil Teme, pasneny, (OpPMHpPOBaHHME YMEHHS paboTaTh C JOMOJHHUTEIbHBIMU
WUCTOYHUKAaMU WH(OPMAILUH, COTOCTABISATh M CPAaBHUBATh TOYKH 3PEHUS, KOHCIEKTHPOBATH
NPOYMUTAHHOE, BBICKA3bIBAaTh CBOK TOYKY 3pEHHS W T.I. B COOTBETCTBMHM C BeIylIeH
JMIAaKTUYECKOW LENBI0 COJIEPKAaHHEM CEeMHHAPCKUX 3aHATUH SIBISIOTCS Y3JIOBBIe, HamOolee
TPYJAHBIC IS TOHWMAaHWUS W YCBOGHHUS TEMBI, pa3ieibl TUCHUIUIMHBL Crenndukod AaHHON
(hopMBbI 3aHATHH SBISETCSI COBMeCTHasi paboTa mpemnoiaBatensi ¥ 00yJaronierocs: Haji pelieHueM
MOCTAaBIIEHHOW MpOOJIeMBbI, a TOWUCK BEPHOTO OTBETAa CTPOUTCA Ha OCHOBE YepeJOBAHHMS
WHAVBUIYIBHON M KOJUIGKTUBHOU ESATEeIHLHOCTH.



[Tpu MOATOTOBKE K CEMHHAPCKOMY 3aHATHIO IO TEME MPOCTYIIAHHON JIEKIIMKA HEOOX0IUMO
03HAKOMUTHCS C TUTAHOM €T0 MIPOBEACHMS, C JINTEPATYPOH U HAYYHBIMU MyOJUKAIUAMU IO TEME
CEeMHHapa.

TpeboBaHKs K IPOBEJIECHUIO CEMUHAPOB

Obs3amenvHO 015 3aN0aHeHUs npenodasamenem

11.3. MeTtoguyueckne ykazaHHUsS Uil OOYYalOMIMXCS IO MPOXOXKACHHUIO MPAKTHYECKUX
3aHATHU (eciu npedycCMompeHo YueOHbIM NIAHOM HO OAGHHOU OUCYUNIUHE)

[TpakTdeckoe 3aHSATHE SIBISETCS OJHOM M3 OCHOBHBIX ()OpPM OpraHM3alH y4eOHOTO
npoIriecca, 3aKIF0YalONIascsl B BHITOJIHEHUH 00YYalOMIMMHUCS O] PYKOBOJCTBOM IPETOAaBaTEIs
KOMIUIEKCA Y4YeOHBIX 3a/JlaHUil C IIEJbI0 YCBOCHHS HAYYHO-TEOPETHUYECKHX OCHOB y4eOHOMU
JTVCHUTUIAHBI, IPUOOPETCHUST YMEHHI U HABBIKOB, OITBITA TBOPYECKON JEATEILHOCTH.

[enpro MpaKkTUYECKOTO 3aHSATHUS JIJIsl 00yJaronierocs SBISETCS MPUBUTHE 00yJatoIuMCs
YMEHUI U HABBIKOB MPAKTUYECKON JAESITETLHOCTH 110 U3y4aeMOM TUCIUTIIINHE.

[Tnarupyemble pe3ynbTaThl IPU OCBOCHUN 00yYatoNUMCs IPAKTUIECKUX 3aHIATHN:

— 3aKpeIuieHue, YryOJICHWEe, paclIMpeHUe W JCeTallu3allds 3HAHWW TMPH PEIICHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE T[O3HABATENbHBIX CIIOCOOHOCTEW, CaMOCTOSTENLHOCTA  MBIIIIJICHUS,
TBOPUYECKOUN aKTUBHOCTH;

— OBJIQJICHHC HOBBIMH METOJAMHW W METOJUKAMU HW3YYCHHS KOHKPETHOW y4eOHOM
JUCIUTUIAHBI,

— BBIpa0OTKA CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJNYyYEHHBIX 3HAHUW IS
BBITTIOJTHEHUS 3aJIaHUN;

— oOecrnieueHne parMOHAIILHOTO COYETaHHs KOJUICKTMBHOW M WHAMBHIYaIbHOW (hOpM
00yueHusI.

TpebGoBaHus K IPOBENEHUIO IPAKTUYECKUX 3aHATUI
Obs3amenvHO 015 3aN0aHeHUs npenodasamesiem

11.4. MeTtoau4ieckue yka3aHusi JiJisi 00y4aroInuXcst IO BHITOJHEHUIO J1a00paTOPHBIX paboT
(ecau npedycMompeHo yueOHuviM NIAHOM NO OAHHOU OUCYUNIUHE)

B xone BomoHEeHUs 1a00paTOpHBIX paboT 00YJAIONINIACS TOJKEH YIITyOUTh U 3aKPETHThH
3HAHUSI, PAKTHYECKNE HABBIKHM, OBJIA/IETh COBPEMEHHON METOAMKON U TEXHUKOW SKCIIEPUMEHTA
B COOTBETCTBUU C KBaTU(PHUKAIMOHHOW XapaKTEPUCTHKOW oOyuaromierocs. BeimomHeHne
71a00paTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBHO-IPAKTUIECKOH, pacueTHO-aHATUTHIECKOM
4acTell ¥ KOHTPOJIBHBIX MEPOTIPHATHH.

Beimonnenne 1abopaTopHbBIX paboT O0ydYaromUMCs SIBISETCS HEOTHEMIIEMOH YacThIO
U3y4YCHUS HMCUMIUIMHBI, OINpEJesieMOld Y4eOHbIM IITAaHOM, W OTHOCUTCS K CpPEICTBaM,
00eCIIeUunBAOLIMM PEIICHHE CICAYIOIINX OCHOBHBIX 32/1a4 00Y4aIOIIerocs:

— mpuoOpeTeHne HaBBIKOB HCCIIEIOBAHUS MIPOIIECCOB, IBJICHUN H 00BEKTOB, H3Y4aeMBIX
B paMKax JaHHOW JHCIUTUINHBL;

— 3aKpeIuleHHe, Pa3BHTHE W JETaln3alMs TEOPETUYECKUX 3HAHUM, MOJYyYCHHBIX Ha
JeKIHAX;

— TOJly4eHHe HOBOW MH(POPMALIUY 110 U3y4aeMOW JUCIUTLTIHE;

— TpuoOpeTeHHEe HABBIKOB CAaMOCTOSITENILHOM PabOTHI ¢ JIA0OPATOPHBIM 000PYIOBAaHHEM
¥ ipubopamu.

3ananne U TpeOOBaHUS K MPOBEJICHUIO JTA00OPATOPHBIX paboT

HccrnenoBanne xapakTepUCTHK ITOTYTIPOBOAHUKOBBIX TprOopoB. JlabopaTopras padora
BBITIOJTHSIETCS OPHUraioil U3 IBYX-TPeX CTYIECHTOB Ha YHHBEPCAIbHBIX H3MEPUTEIHHBIX CTCH/IAX.
[TpoBeneHne WMCCIeNOBAaHUN OCYIICCTBIISICTCSI B COOTBETCTBHM C 33/laHUEM W B YKa3aHHOU




IIOCJIICAOBATCIIBHOCTH. Pe3ynLTaTBI H3Mep€HHI>i 3aHOCATCA B ITPOTOKOJI I/ICHLITaHHﬁ, KOTOpHﬁ 10
OKOHYaHHH I/ICCJ'IGIIOBELHI/IfI JOJIDKCH OBITE OpCaACTaBJICH OJIA IMPOBCPKU MPCTIOAaBaATCIIIO.

CtpykTypa ¥ hopMa oT4yeTa 0 Ja00paTOpHOH padoTe

OT4eT T0JDKEH CO/Iep KaTh: HAMMEHOBAHUE U 1IeTTh paOOThI; CXEMbI H3MEPEHHMIA; TAOIHUITHI
M3MEPEHHBIX JaHHBIX; TpaQuKH XapaKTEPUCTUK HCCIEAYEMbIX OOBEKTOB; paCCUHUTAHHBIC
3HAUYEHUS MMapaMETPOB UCCIEIyEMbIX 00BEKTOB; KpaTKKe BBIBOIbI. OTUET BBITOJHSCTCS Ha OeIoi
oymare popmara 297 x 210 KB. MM.

TpeboBanus k 0hopMICHUIO OTIETA O JIAOOPATOPHOU paboTe

O6pa3zen ohopMiIeHHs TUTYJIBHOTO JINCTA TMPUBEICH Ha caifte: https://guap.ru/standart/
I'paduku cTpOATCA HA OTACNIBHBIX JUCTax ¢dopMmaTa ordera. MmocTpanuyd MajblX pa3MepoB
pasMeniaroTcsl Ha OJHOM JyucTe. Bce rpadmkm WM PUCYHKH JOJDKHBI MMETh HyMEpalWio U
MOSICHSIFOIINE TOJIUCH C YKa3aHHEeM TuIa HcclieayeMoro o0bekta. [IpuHIUManbHbIE CXEMBI
BBIUEPUYHMBAIOTCS B cOOTBETCTBUU ¢ TpeboBanmsimu ECK/I.

1.  Aopamor, A. II. Tpausuctopel. MeroanyecKkue YyKa3aHHS K BBITOJHECHUIO
71a00paTOpHBIX paboT MO MCCIENOBAHUIO YCHIMTENBHBIX KAaCKaJI0B Ha OUITOISIPHOM M ITIOJIEBOM
tpanzuctopax / A. Il. A6pamos, B. I'. Hedenos, A. C. [Tapackyn. CII6.: 'YAII, 2020. — 37 c.:
WL

2. AoOpamoB, A. II. DOnektponuka. MeToaWdecKue YKa3aHUS K BBITOTHEHHUIO
JTA0OpPaTOPHBIX pabOT MO MCCIAEAOBAHUIO MOIYITPOBOIHUKOBBIX auoaoB/ A. I1. AGpamos, B. B.
Omnapun. CI16.: I'YAII, 2008. —41 c.: un.

11.5. Meronuueckue ykazaHus Uil OOYYArOIIMXCS IO MPOXOXICHHUIO KypPCOBOTO
MIPOCKTUPOBAHU/BBITIOJIHCHUS KYPCOBOH PabOThI (eciu npedycMompeHo yueOHvIM NAAHOM HO
O0auHOU oucyuniume)

KypcoBoii mpoekt/ paboTa mpoBOIUTCS C 1eNb0 OPMUPOBaHHUS Y 00y4YaOIUXCS OMbITA
KOMIUIEKCHOTO PELICHUsI KOHKPETHBIX 33734 MPO(eCCHOHAIBHON JIESITENbHOCTH.

KypcoBoii mpoekT/ paboTa mo3BoisieT 00yJaroimeMycs:

CTpyKTypa MOsICHUTEILHOW 3aIUCKH KYPCOBOTO MPOCKTa/ paOOTHI
Obs3amenvHo 07151 3aN0JHEHUs. npenooasamesem

TpeboBanusa K 0QOPMIIEHHIO TTOICHUTEIHHON 3aIIMCKU KYPCOBOr'O MPOEKTA/ pa0OThI
Obs3amenvHO 015 3aN0aHeHUs npenodasamesiem

11.6. MeTtoauyeckre yKazaHus AJis 00y4arolUXCs IO IPOXO0XKICHUIO CaMOCTOSATEIbHOM
paboThI

B Xojie BBIMOJIHEHHUST CAaMOCTOSITENTLHOW pabOThl, 00YUYaIONTUICS BBHIMOIHSIET PaboTy IO
3aJJaHAI0 M TP METOJAWYECKOM PYKOBOZCTBE IPEToaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
YYacCTHS.

Jns oOywarommxcs 1o 3a04HO (opme oOydeHHs, caMoCTOSTEIbHas paboTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mporecce BBINOTHEHUSI CaMOCTOSATENLHOW paboThl, y oOydatomierocs (Gopmupyercs
1esecoo0pa3Hoe MIaHUPOBaHUE paboYero BpeMEeHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS U
HaBBIKM B YCBOEGHHMM M CHUCTEMaTH3allMd NPUOOpeTaeMbIX 3HAHUHM, OOEcreurBaeT BBICOKHMI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJA OOYyYEHHUs, TOMOTaeT IOJyYUTh HABBIKM MOBBIIICHHS
mpohecCHOHATBLHOTO YPOBHSI.

MeroandeckuMu ~ MarepuajaMy, — HANpaBISIOMIMMU  CAaMOCTOSITETIbHYIO  paboTy
00YYarOIIUXCSISBIISIFOTCS:

—  y4eOHO-MEeTOJMYECKUI MaTeprall 10 TUCIUILIHHE;



— METOJMYECKHEe YKa3aHMs IO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (At 00ydaroumxcs
0 3204HOH (hopMe 00yUeHUsN).

11.7. Metoauueckue yka3aHus A5 00y4aroImuXcs Mo MPOX0XKASHUIO TEKYIIET0 KOHTPOIIS
YCIIEBAEMOCTH.

Texkymuii KOHTPOJNb YCIEBAEMOCTH IIPEIyCMAaTPUBAET KOHTPOJIb KadecTBa 3HaHHUI
o0yuaromuxcs, OCyLIECTBISIEMOr0 B TEUEHHE CEMECTpa C LIEJbI0 OLCHUBAaHUS XOAa OCBOCHHUS
JIACLUTIIIUHBL.

11.8. MeTonuueckne yka3aHUs i 0OyYarolIuXCsl M0 MPOXOXKIACHUIO ITPOMEKYTOUHOM
aTTeCTaIlUN.

[IpoMexyTouHass  aTrecTanusi  OOyYarOIIMXCSl — MpEAyCMaTpUBaeT  OICHWBaHUE
MPOMEKYTOUHBIX W OKOHUYATENBHBIX PE3yNbTaTOB 00yueHHUs 1o nuciuruiiHe. OHa BKIIIOYAeT B
ceos:

— 9K3aMeH — ¢opMa OLEHKHU 3HAHHM, TTOTYYEHHBIX 00yJalonuMCcs B IPOLIECCE U3YUECHHUS
BCEH MUCIUIUIMHBI UM €€ YacTH, HABBIKOB CAMOCTOSITENIbHOM paboThl, CIIOCOOHOCTH MPUMEHSITh
WX JUIsl pElIeHUsT TPaKTHYECKHWX 3ajJad. DK3aMeH, Kak MPaBHIO, MPOBOAMTCI B TMEPHUOJ
9K3aMCHAIIMOHHONW CECCHHM M 3aBEpIIAETCs aTTECTAIIMOHHOW OIEHKOW «OTIUYHO», «XOPOIIO»,
«YJIOBIIETBOPUTENBHOY, «HEYAOBICTBOPUTEIHLHOY.

— 3a4eT — 3T0 (GopMa OIECHKH 3HAHWH, IMOIyUYECHHBIX OOYUYaIOMIMMCS B XOA€ M3Y4YCHUS
y4eOHOM IUCIUIUIMHBI B LIEJIOM WIIH MPOMEKYTOUYHAs (110 OKOHYaHHH CEMECTpPa) OIICHKAa 3HAHUHI
00y4arImuMCs IO OTJENBHBIM pa3jiesiaM JAUCIUIUINHBI C aTTEeCTAIIMOHHON OIICHKOW «3a4TeHOY
WM «HE 32a4TEHOY.

— muddepeHINpPOBaHHBI 3a4eT — 3TO (¢GopMa ONSHKH 3HAHWW, MOIYYEHHBIX
00yYarOIIUMCS TIPY U3YYCHUHW JHUCIUTUTHHBI, IPH BBITIOJTHEHUM KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy9IHO-MCCIIETOBATEIBCKIX PAOOT U MPOXOKACHUH MPAKTHK C aTTECTAIIMOHHON OIIEHKOM
«OTIIHYHOY, «XOPOLIOY», «yIOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIILHOM.
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