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AHHOTaus

JucuumuinHa «OJEKTPOHHKa» BXOAUT B 00pa30BaTeNIbHYIO IPOrpaMMy BBICIIETO
oOpa3oBaHMsl — MporpamMmy OakajaBpuaTa IO HaNpaBICHUIO MOJArOTOBKW/ CHEIMaIbHOCTU
11.03.04 «DnexTpoHMKa M  HAHOJIJIEKTPOHMKA»  HampasiieHHocTH  «lIpombliieHHast
aneKkTpoHuKa». JJucuunnmna peanusyercs kadenpoit «Ne23».

JucuumuinHa HareneHa Ha pOpPMUPOBAHKE Y BBITYCKHHUKA CIETYIONIMX KOMITETSHIIUI:

OIIK-1 «Cnoco0eH UCTob30BaTh MOJI0KEHHUS, 3aKOHBI U METOIbl €CTECTBEHHBIX HAYK U
MaTEMaTHKH JJIs1 pELICHU 33]1a4 UHXEHEPHOU eI TEIbHOCTHY

OIIK-2 «CrocobeH caMOCTOSITENbHO MPOBOANUTH 3KCIIEPUMEHTAIBHBIE UCCIECOBAHUS U
UCIIOJIb30BaTh OCHOBHBIEC IPUEMBI 0Opa0OTKH U MPEACTABICHUS TIOTYUYEHHBIX JTAHHBIX

CopepxaHue IUCUUIUIMHBI OXBaThIBAET KPYr BOMPOCOB, CBSI3aHHBIX C H3yYEHUEM
¢bu3nueckux MPUHLUIOB JCHCTBUS, XapakTepUCTHK, Mojened M  OcoOeHHOCTeH B
palMOTeXHUYECKUX LIEMAX OCHOBHBIX TUIIOB aKTHBHBIX MPUOOPOB, MPUHLIUIIOB UX MOCTPOEHUS U
MEXaHU3MOB BJIMSHUS YCIOBHUH SKCIUTyaTallii Ha paboTy aKTUBHBIX MPHOOPOB.

[IpenonaBanve AMCUMIUIMHBI MOpPEAyCMAaTpUBAET cCleAylomue (OpMbl OpraHU3alUU
y4eOHOro Tmpoiiecca: JEKIUH, J1abopaTopHble padOThl, CaMOCTOsTENbHAsS pPaboTa CTYJEHTa,
KOHCYJIbTaI1H.

[IporpaMMoil TUCUUIUIMHBL MPELyCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJS: TEKYIIUH
KOHTPOJIb yCIIEBAEMOCTH, IPOMEKYTOUHASI aTTeCTalus B (opMe IK3aMeHa.

OO61mas TpyAOEMKOCTh OCBOEHHS IUCIUIUIMHBI COCTAaBIAET 5 3aueTHBIX enuHul, 180
4aCcoB.

s3Ik 00yUYeHHS M0 JUCLUIUINHE «PYCCKHI»



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 IENeH, MEXaHN3MOB BIIMSHUS YCIOBUH IKCIUTyaTalluy Ha
paboTy aKkTHBHBIX NMPHOOPOB M MHUKPOIJIEKTPOHHBIX Iienei. Ilpu n3ydeHun 3TOH IUCIMILTHHBI
3aKJIaJBIBAIOTCS. OCHOBbl 3HAHWUW, TMO3BOJISIIOIMIMX YMEJIO HCIIOJNb30BATh COBPEMEHHYIO
AIIEMEHTHYIO 0a3y paJMO3JIeKTPOHUKH U TIOHUMATh TEHICHIIMH W TEPCIEKTHBHI €€ Pa3BUTHA U
MPAKTUUECKOTO UCIIOJIb30BaHUS; MPUOOPETAIOTCS HABBIKM pacieTa PeKMMOB aKTHUBHBIX IPUOOPOB
B JJICKTPOHHBIX LEMSAX, SKCIEPUMEHTAIBLHOIO HCCIIEIOBAHHUS HMX XapaKTEPUCTUK, U3MEPEHHS
MapaMeTpOB U MOCTPOEHUS OA30BBIX AYEEK AIEKTPOHHBIX IETIeH, COJIEPKAIINX TaKUE MPUOOPHI.

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

1.3. TIlepeueHp muaHUpyeMbIX pe3yIbTaTOB 0OY4EHUS MO AUCUUILUIUHE, COOTHECEHHBIX C
IUTaHUpYEMbIMH pe3ysbraTtamu ocBoeHust OI1 BO.

B pesynbraTe m3yueHHs QUCHUIUIMHBI OOyYaroluiicss AODKEH o0JanaTh CIeqyIOUMMU
KOMIIETEHIIMSIMHA WJIM UX YacTAMU. KoMreTeHun 1 MHAUKATOPHI UX TOCTHXKEHUS IPUBEACHbI B
Tabmure 1.

Tabnuna 1 — IlepedyeHs KOMIETSHIINI W MHIMKATOPOB MX JIOCTHKCHUS

Konn
Kareropus (rpyrmrma) Kon n HaumeHoBaHWE WHIUKATOPA
HaNMEHOBAHUE
KOMIIETEHI[U JIOCTIKEHUS] KOMITETEHIINU
KOMIIETEHIIAHN

OIIK-1.3.1 3HaTh yHIaMEHTAIbHBIE
3aKOHBI IPUPOJIBI U OCHOBHBIE

OIIK-1 Cnocoben
(du3nvecKre 1 MaTeMaTUYCCKUE 3aKOHBI.

HCIIOIL30BAaTh
OIIK-1.VY.1 ymeTs npuMeHATH
MMOJIOKEHHS, 3aKOHEI
(m3rueckre 3aKOHBI U MATEMATUIECKUE
M METOJBI
OobmenpodeccuoHatbHbIE METOJIbI JIUISl pEIICHUS 3a]1a4
€CTECTBEHHBIX HayK
KOMIIETEHITHN TEOPETHIECKOTO U MPUKIIATHOTO

Y MaTeMaTHUKH TS
pereHus 3anaq
WHXXEHEPHOU
JIEATETLHOCTH

xapakrtepa.

OIIK-1.B.1 BnageTh HaBBIKAMU
HCIOJIb30BaHUS 3HAHUH (DUHUKH U
MaTeMaTHKH TPH PEIICHUH MPAKTHYCCKUX
3a]a4.

OIIK-2.3.1 3HaTh OCHOBHBIE METOABI U
CpEeJICTBA POBEACHUS
9KCIIEPUMEHTAILHBIX UCCIIeIOBAHUM,

OIIK-2 Cnocoben

CaMOCTOSATEILHO
CUCTEMBI CTaHJAPTU3AINN U
MIPOBONTH
cepTuUKaIuy.
JKCIIEPUMEHTATbHBIE
OIIK-2.Y.2 yMeTh HaXOJIUTh U
OobmenpodeccuoHa bHbIE | UCCIICOBAHUS U
KPUTHUYECKH aHATU3UPOBATH
KOMIIETEHITHN HCIIOIL30BaTh

HH(OPMAIIHIO, HEOOXOAUMYIO JUIS
pelIeHUs TOCTaBIICHHOW 3a]1avH.
OIIK-2.B.1 Bnagets ciocobamu
00pabOTKH ¥ MpeACTaBICHUS
NOJTYYCHHBIX TAHHBIX M OIICHKH
MOTPENIHOCTH PE3YJIbTATOB U3MEPCHHIA.

OCHOBHBIC TTPHEMBI
00paboTKu 1
MPeICTaBICHHS
MOJTYYCHHBIX JTAHHBIX

2. Mecro auctumuinssl B cTpykType OI1
JlucuuninuHa MokeT 0a3upoBaThcs Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YUYaOIMMHUCS
NIPY U3YyYCHUH CIIEAYIOMINX TUCIUTUINH:



— «Marematuka-1 (AHanTUTHYECKAs TEOMETPHUS U JIMHEHHAas anrebpa)y,
— «Marematuka-1 (MaremaTHuecKuil aHAIN3)»,

— «®Pusukay,

— «XuMuI,

— «DKOJIOTHS,

— «udopmarukay,

— «HMHxeHepHas 1 KOMIBIOTEPHAs TpaduKay,

— «be3omacHOCTh KU3HENEATETEHOCTI.

3HaHUs, TOJYYCHHBIC NMPH W3YyYCHHHM MaTepuana JaHHOW TUCHUIUIMHBI, MMEIOT KaK
CaMOCTOSITEIIbHOE 3HAUCHHE, TAK U MOT'YT UCIIOJIb30BATHCS NP U3YYCHUH JAPYTUX JUCIUTLINH:

— «OnextpornpeoOpa3oBaTebHbIE YCTPOUCTBAY,

— «lludposas 006paboTKa CUTHATIOBY,

— «Teopust 37EKTPUIECKUX LIETICH»,

— «CxeMoTexHHKa HHPOKOMMYHHUKAIIMOHHBIX YCTPOMCTBY,

— «DNeKTponUTaHHEe YCTPOHCTB M CHCTEM MH()OKOMMYHHKALIUIT».

3. O0BeM H TPyI0EMKOCTh JUCHUTUINHBI
JlanHple 00 00mEeM oObeMe JUCIMILTUHBI, TPYJOEMKOCTH OTICIBHBIX BHJIOB y4eOHOMU
paboThI 1O TUCIUTUIAHE (M pacipe/ielieHue 3TOH TPYI0EMKOCTH 0 CEMeCTpaM) MPEJICTABICHEI B
Tadaure 2.

Tabauna 2 — O0beM U TPYA0EMKOCTh JUCIUILTHHBI

TpynoemkocTs 1o
Bun yue6Hoi paboTbI Bcero ceMecTpam
Ned
1 2 3
Oowasn mpyooemKkocmo OuUCHUURNIUHDL, 5/ 180 5/ 180
3E/ (4ac)
U3 nux uacoe npakmuueckoil n0020moeKu
Ayoumopnole 3auamus, BCEro Jac. 68 68
B TOM YHCJIE!
nekuuu (JI), (vac) 34 34
npakTuueckue/cemunapekue 3ansatus (113),
(gac)
naboparopusie pabotsl (JIP), (gac) 34 34
KypcoBoii nmpoekT (padora) (KII, KP), (yac)
9K3aMeH, (4Jac) 54 54
Camocmoamensnasa paboma, Bcero (4ac) 58 58
Buo npomescymounoii ammecmayuu: 3aqer,
madd. 3ager, sk3ameH (3auer, Hudd. 3ad, OK3. OK3.
OK3.*%*)

% o
[Ipumeyanne:  kaHAMIATCKUN dK3aMeH

4. CopeprxaHve JUCIUTUINHBI
4.1. Pacnpenenenuie TpyI0€MKOCTU JUCIUTUINHBI IO pa3jiesiaM U BUJaM 3aHITHI.
Pazpaensl, TeMBbI QUCITUTUTHHBI U UX TPYAOEMKOCT IIPUBE/ICHEI B TabmuIie 3.

Ta6n1/1ua 3 PaS,IlCJ'ILI, TCMbIl JUCHHUIUIMHBI, UX TPYAOCMKOCTb

Pazgensl, TeMbI JUCITUTIINHEI Hexuun 113 P KII CPC
’ (gac) (C3) (gac) (dac) (gac)

Cemectp 4




Paznen 1. DneMeHTHI (U3UKU TBEPIOTO TeEA. 15

Tema 1.1. ®usuveckue OCHOBHI 4 2

MOJYITPOBOHUKOBBIX MTPHOOPOB.

Tema 1.2. KOHTaKTHBIE SBJICHHUS. 6 2

Pazpuen 2. [loaynpoBoJHUKOBBIE IPHOOPEL. 15

Tewma 2.1. ITomynpoBOAHUKOBBIE TUOBI. 6 4

Paznen 3. [lomynpoBoHUKOBbIE IIPUOOPHIL. 16

Tewma 3.1. [ToneBbie TPAH3UCTOPHI. 6 10

Tema 3.2. BunoasipHbie TPaH3UCTOPHI. 6 12

Paznen 4. OnroanexkTpoHUKa. 10

Tema 4.1. DoTOdIEKTPUUECKUE U U3ITyUyaTeIbHbIE 6 4

puOOpHI.

Hroro B cemecTpe: 34 34 58
Htoro 34 0 34 0 58

IIpakTrnueckas

IOArOTOBKa  3aKJIIOYaC€TCd B HEIOCPECACTBCHHOM  BBIIIOJIHCHUU

00YYarOIIUMUCS ONPE/ICIICHHBIX TPYOBBIX (QYHKIIHM, CBI3aHHBIX ¢ OymyIei npodeccrnoHanIbHOMI

JACATCIBbHOCTBIO.

4.2. CopaepxaHue pa3IeNoB U TEM JIEKIIHOHHBIX 3aHATHH.
CopeprxaHuie pa3elioB ¥ TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0HIIE 4.

Taommma 4 — ConeprkaHue pa3aesioB U TEM JICKITMOHHOTO IHKJIA

Howmep paznena

HasBanue u copeprkaHue pa3aeiioB U TEM JEKIIMOHHBIX
3aHATHH

Pazgen 1

JyeMeHTHI (U3MKH TBEPAOIO TeJa.
1.1. ®u3myecKre OCHOBBI MOIYIPOBOIHUKOBBIX IPHOOPOB.

OCHOBHBIE TOHATHS 30HHOW TEOPWUU TIOIYIIPOBOJTHUKOB.
CrarucTuka DJJEKTPOHOB M JBIPOK B  IOJYIPOBOJHUKAX.
BeIpokaeHHBIE U HEBBIPOXKICHHBIC  MOJYIPOBOJIHUKU.
Konnentpanus Hocutenel 3apsiia B COOCTBEHHBIX U MPUMECHBIX
MOJIYIIPOBOJHUKAX B YCJOBHUSAX  TEPMOIUHAMUYECKOTO
paBHOBecus. HepaBHOBeCHOE COCTOSIHHME TOJYIPOBOJHUKA.
IIpomeccrl mepeHoca HocuTened 3apsaa B MOITYIPOBOJIHUKAX.
I'enepanist u pexoMOWHAIMS HOCUTeNleH 3apsiia. BrusHue
JJIEKTPUYECKOTO TMOJNsI Ha OOBEMHYI0 W TOBEPXHOCTHYIO
ANEKTPONPOBOJIHOCTE  TMOJYIMPOBOJHUKOB. TemmeparypHbie
3aBUCHMOCTH KOHIIEHTpAIliH, TOABWKHOCTH U  YJEIbHOU
3JICKTPONIPOBOJHOCTH  MOJYNPOBOJHUKOB. BO3HUKHOBEHUE
00beMHBIX HEycTOWYMBOCTEeH. ONTHYECKHE ¥  TEIUIOBBIS
CBOMCTBa MOJIYIIPOBOAHUKOB. DOTOINEKTPUUECKHUE 3
TEPMODJICKTPUUECKUE SIBJICHHUSL.

1.2. KoHTaKkTHEIE ABJICHUS.

[TonsTue o p-n-riepexonc, TUIIbI P-N-IIEPCXOJ0B. duznueckue
IIpoHeCChl B P-N-N€PEXoa€ IMpPpU OTCYTCTBHUHM U IPHU HAINIUH

BHEIIHEr0 HalpspKeHus. BonpTammnepHas XxapakTepucTuka p-n-




nepexona. KOHTaKT «MeTayuI-ToIyHnpOBOAHUKY», 3aBHCHMOCTH
€ro CBOWCTB OT paOOThl BBIXOJAA MOJIYNPOBOJAHUKA U MeTaslla.
I'eTeponepexopl.

Paznen 2

IoaynpoBogHHKOBBIE NPHOOPHI.
2.1. ITonynpoBOAHHUKOBBIE TUOIBI.

[ToynpoBOTHUKOBEIH MO/, €T0 XapAKTEPUCTUKHU U TTapaMETPHI.
OcHoBHbIE BH/IBI TIP0O0OOs p-n-niepexoja. IlepexoqHpie mpoiecch
B TIOJIYIIPOBOJHUKOBOM JHO/JI€, HAKOIUIEHUE M PacCachbIBaHUE
M30BITOYHOTO 3apsaa, AU y3nOHHAS EMKOCTh. DKBUBaJICHTHAS
cXeMa MONyNpPOBOJHUKOBOTO  Juoja. (OCHOBHBIE  THIIBI
MOJTYPOBOTHUKOBBIX JUO/OB, UX KOHCTPYKIIMH, apaMeTphl U
o0nacTu MpUMEHEHUSI.

Paznen 3

[oaynpoBoaHnKOBbIE IPUOOPHI.
3.1. IToneBble TPaH3UCTOPHI.

IToneBpie TpaH3UCTOPBI C 3aTBOPOM B BHJIE p-n-mepexona. Mx
YCTPOMCTBO, MPUHIMI  JEWUCTBUSA, CXEMbl BKIIOYECHUS,
XapaKTEpUCTHUKH U NTapaMeTphl. 3aBUCUMOCTb XapaKTEPUCTHUK OT
Temneparypbl. Harpy3o4Hblil peXxUM IOJIEBOIO TPaH3UCTOPA,
Harpy3ouHble XapakTepucTukud. Duszuueckue sBICHUA Ha
MOBEPXHOCTH IMOJyNpoBoAHUKA. [loneBble TPaH3UCTOPBI C
n3onupoBaHHbIM 3aTBOpoM (MOII- i M/II-Tpa3zucropsr), ux
OPUHLMI ~ JCHCTBHS,  XapaKTEPUCTHKH W TapaMeTphL.
Ocobennoctn  momHbix ~ M/II-tpansuctopoB.  O6nactb
MPUMEHEHUS NIOJIEBBIX TPAH3UCTOPOB.

3.2. bunonasipHbie TPaH3UCTOPHIL.

Tpansucrop kak cucTtemMa ABYX B3aUMOJCHCTBYIOIUX p-n-
nepexonoB. Bo3MokHbIEe peXHMbI pabOTBl  TpaH3HCTOpA:
AKTUBHBIN (yCUIIUTENbHBIN), OTCEUKH, HACBILIECHHS, UHBEPCHBIH.
®dusnueckue TMpoIEecChl B  0e3npeiihoBOM TpaH3UCTOpPE B
aKTUBHOM YCWJIHTEIIBHOM pexume. TOKH B TpaH3UCTOpE.
Koadpduumenr mnepemaum  IMHUTTEpHOrO TOKa M €ro
cocTaBisitonre. Tpr cXeMbl BKIIOYSHHS TPAH3UCTOPA: ¢ O0IIUM
SMHUTTEPOM, ¢ oOmel 0a30d W OOMHM KOJUIEKTOPOM.
XapakTepucTUKN TPaH3UCTOpa B cxemax ¢ olmieil 0a3oi u c
00IKM SMUTTEPOM. BiinsiHue TeMnepaTypbl Ha XapaKTepUCTUKU
TpaH3ucTOpa. TPaH3UCTOpP KAK JIMHEWHBIH YETHIPEXITONMIOCHUK.
CucteMbl ManocUrHaNBHBIX (K (depeHInaIbHbIX) TapaMeTpoOB
TpansucTopa. OnpeneneHne MaJOCUTHAIBHBIX MapaMeTPOB TI0
XapaKTepUCTHKaM TpaH3ucTopa. Pabora TpaH3ucTOpa mpH




HAIMYUM HArpy3Kd B KOJUIGKTOpHOW uenu. Harpysounsie
XapaKTEepUCTUKU TpaH3ucTopa. IlapaMeTpsl, XapakTepu3yromniye
PEKUM YCWIEHHS, ONPEIEIICHUE HUX II0 XapaKTepUCTHKaM.
Breibop paboueil TOYKHM TpPaH3UCTOPA B PEKUME YCHIICHHS.
CXeMOTeXHHYECKHE CIIOCOOBI  3amaHust pabodyeld  TOYKH.
Brusinue HenMHEWHOCTH BXOIHBIX XapaKTEPUCTUK Ha paboTy
TpaH3UCTOpa B pexkume ycuieHus. Paborta TpaH3ucrtopa Ha
BbICOKMX uactorax. JlpelidoBeie Tpansuctophl. Ilapamerpa,
XapaKTEepU3yIOIINE BBICOKOYACTOTHBIE CBOICTBA TpaH3UCTOpA.
OKBUBAJICHTHBIE CXeMbl TpaH3ucTopa (dopMmManbHBIE H
¢usnueckne). Mogenn TpaH3UCTOpa, HCHOIB3YyEMBIE MPH
KOMITBIOTEPHOM HPOEKTHPOBAHUM 3JIEKTPOHHBIX cxeM. Pabora
TPaH3UCTOpAa B PEXHUME INEPEKIIOUEHUs. YCIIOBUSI OTCEUKU U
Haceimlenus. [lepexoaHbple mpolecchl B TPaH3UCTOPE IMPH
nepexioueHun. [lapameTpa TpaH3UCTOPOB B HMITYJBCHOM
pexume. TpaH3UCTOPHBIA KIIOY, MOCTPOCHHBIM IO CXEME C
obmuMm smutTrepoM. IlpenensHO gomycTHMbIE HapameTpbl
TpaH3UCTOpA.

Paznen 4

OnTo3neKTpOHUKA.
4.1. ®OTORNEKTPUUYECKUE U U3ITydaTEIbHbBIE TPUOOPHI.

DoTOpe3uCTOpsl, HX KOHCTPYKIUS, XapaKTEPUCTUKU U
napameTpsl. DHU3MYECKHE TMPOLECChl B p-N-TEPEXone MpH
Bo3nelictBun  cBeta. Doro OJIC. dororaibBaHUYECKHC
aneMeHTbl. @®OTOMMOMbI, OCHOBHBIE PEXHMBI WX PaOOTHI.
XapakTeprucTuky U napaMeTpsl $oToanoa0B. OCHOBHEIE THIIBI
¢orommonoB.  DOTOTPAaH3UCTOPHI:  NPUHOUN  JEHCTBHSA,
XapaKTepUCTUKH,  mapaMeTpel.  OOmacTH  TpUMEHEHHs
Pa3IUYHBIX THIOB MOJYMPOBOJHUKOBBIX (POTOINEKTPHUECKUX
npubopoB. M3nydaromye moynpoBOIHUKOBLIE MPUOOPHI U UX
MIpUMEHEHUE.

4.3. Ilpaktudeckue (CeMUHAPCKHE) 3aHATHUS
TeMbl MPaKTHYECKHX 3aHITUH U UX TPYIOSMKOCTh ITPUBE/ICHBI B TaOJIHIIE 5.

Tabnuna 5 — [IpakTrueckue 3aHATHS U UX TPYJIOEMKOCTh

W3 aux Ne
Tembl Dopmbl .
No TpyaoeMKOCTb, | MPaKTUYECKOH | pa3jera
MPaKTHYECCKUX MPAKTHUECKUX
/1 o o (dac) IIOATOTOBKH, | IMCIIHI
3aHATHI 3aHITHH
(gac) JIMHBI

VY4eOHbIM IIaHOM He MPeyCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHITHS
Tembl 1a00OpaTOPHBIX 3aHITUN U UX TPYJAOEMKOCTh ITPUBECHBI B TaOHIIE 6.




Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb

N3 Hux No
e Hanmenosanue nabopaTopHbIX padoT TpyROCMKOCTS, | NPAKTHUCCKOH | pasiena
I/ (gac) IMOATOTOBKH, | JUCIHUII
(uac) JINUHBI
Cemectp 4
1 | Onpenenenue WINPHUHBI 3aIPELICHHON 30HBI 4 1
MOJYIPOBOJTHUKOB
2 HccnenoBanne BBIMPSIMUTENbHBIX THOAOB 4 2
3 HccnenoBanue mojaeBbIX TPAH3UCTOPOB C 4 3
yIpaBJIsIeMbIM (P-n) IEPEX0A0M
4 UccnegoBanue noaeBbIX TPAH3UCTOPOB C 6 3
W30JIMPOBAHHBIM 3aTBOPOM
5 | HccnenoBanue OUTIONSPHBIX TPAH3UCTOPOB, 6 3
BKJIFOYEHHBIX I10 cXeMe ¢ 00miel 0a30it
6 | MccnenoBanue OUTIONSPHBIX TPAH3UCTOPOB, 6 3
BKJTFOYEHHBIX TI0 CXEME C 00IIuM
SMUTTEPOM
7 HccnenoBanne GOTOTPAH3UCTOPOB 4 4
Bceero 34

4.5. KypcoBoe npoekTupoBaHue/ BEITIOJHEHNE KYPCOBOM PaObOTHI

VY4eOHbIM ITaHOM HE MPeyCMOTPEHO

4.6. CamocrosTenbHas pabota 00ydaromuxcs

Bunpl camocToaTensHOM paboThI U €€ TPYJA0EMKOCTh IIPUBEICHBI B Ta0HIIE 7.

Tabnuna 7 — Buasl caMocTOSTENIbHOM pabOThI U €€ TPYJO0EMKOCTh

Bun camocTosTenbHOM paboThI Beero, | Cemectp 4,
qac qac
1 2 3
W3yueHne TeopeTHIeckoro MaTepuaia 30 30
muctuinasl (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI°3)
Beinonnenue pedepara (P)
IToaroroBka K TeKyI1eMy KOHTPOJIIO 10 10
ycneBaemoctH (TKVY)
Homamnee 3aganue (/13)
Kontponbubie pabotsl 3a0unnkoB (KP3)
[ToaroroBka K mpoMexKyTOUHOM 18 18
arrecranuu (I1A)
Bcero: 58 58

5. IlepeueHb yueOHO-METOAMUYECKOTO OOECTICUEHUS
111 CAMOCTOSITENIbHOM paboThl 00yUYaIOIIMXCS [0 JUCHUIUINHE (MOIYIIIO)




Y4ebHO-MeTOANYECKME MaTEPHUATIBI 1151 CAMOCTOSTENIbHOM paboThl 00y4Jalomuxcs yKa3aHsbl B IL11.
7-11.

6. IlepeueHb ne4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedenp MeyaTHBIX U AIEKTPOHHBIX YUYEOHBIX M3/1aHUH MTPUBECH B Ta0OnuIe 8.
Tabnuna 8— [lepedeHb NeYaTHBIX M DJICKTPOHHBIX YUCOHBIX U3JaHHM
KomiuectBo sK3eMIISIpOB B
udp/ Onbmmoteke
bubnmuorpadudeckas ccpuika
URL anpec (KpoMe 3IeKTPOHHBIX

9K3EMILISIPOB)

621.38 ByabiueB, AHaToamii 3
b 90 Jleonn10BUY. DIEKTPOHHBIE
npuOopkl: yueOHoe

nocobue / A JI. bynbrues, B. A.
IIpoxopenko. - MuHck : Beicm.
mk., 1987. - 315 c.
621.315.5/.61 | llerpos, K. C. Paguomarepuarnsi, 4
1130 PaIuOKOMIIOHEHTHI U JJIEKTPOHUKA!
yaebHoe nocoboue / K. C.

[erpos. - CII0.: ITUTEP, 2006. -
522 c.

ISBN 5-94723-378-9

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

7. IlepedeHb 31EKTPOHHBIX 00pPa30BaTENILHBIX PECYPCOB
MH(OPMAIIMOHHO-TEIIEKOMMYHHKAIIMOHHOU ceTH « THTepHEeT»
[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH(OPMALIMOHHO-
TEJIEeKOMMYHUKAaUMOHHON ceTn «VHTepHEeT», HEOOXOAMMBIX MJii OCBOCHHS JAMCLUILUIHHBI
nmpuBeieH B Tabmuiie 9.

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

8. IepeueHr HHPOPMAIIMOHHBIX TEXHOJIOTHI
8.1. Ilepedyenr mporpaMMHOTO OO€CHEUeHUs, HCIOJb3YEMOI0 TPH OCYILIECTBICHUU
00pa3oBaTeNBHOTO MPoIIecca Mo JUCIUTUINHE.
[Tepedens HCTIONB3yeMOTO MMPOrPaMMHOTO oOecriedeHus mpescTasieH B Tadmuie 10.

Taommma 10— Ilepeyerr mporpaMMHOTO 00ECTICUCHHS
Ne /i Hammenosanue

He npenycmotpeHo

8.2. [lepeuenn MH(POPMALMOHHO-CIIPAaBOYHBIX CUCTEM,HCIIOJIb3YEMBIX npu
OCYILECTBICHHH 00Pa30BaTEIBHOIO MPOLECcca MO AUCHUIITNHE



HepequL HCIIOJIb3yCMBIX I/IH(i)OpMaHI/IOHHO—CHpaBO‘{HLIX CUCTCM MPCACTABJICH B Ta6J'II/III€
11.

Taonuma 11— IlepedyeHpr HHGOPMAIIMOHHO-CIPABOYHBIX CHUCTEM
Ne n/m HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast Oa3a
CoctaB  MaTepHalbHO-TEXHUYECKOW  0a3bl, HEOOXOIUMOW JJIsi  OCYIICCTBIICHUS
00pa3oBaTeNBpHOTO Tpoliecca Mo JUCIUIUINHE, IPEACTaBICH B Tabumie]2.

Tabmuua 12 — CoctaB MaTepHaIbHO-TEXHHUECKON 6a3bl

No HaumenoBanme cocraBHON 4acTH Howmep aynutopun
n/m MaTepHUaTbHO-TEXHUIECKOW 0a3bl (T)pu HEOOXOAMMOCTH )
JlekmonHast ayqutopus 24-02 (yn. I'actemno, 15)
2 | JJabopaTopus DAeKTPOHUKU 22-09 (yn. 'actenno, 15)

10. Ouenounsle cpeAcTBa ISl IPOBEACHUS IPOMEKYTOYHON aTTeCTallul
10.1. CocTaB OIICHOYHBIX CPEACTBIUISI TPOBEJACHUS IPOMEKYTOUYHON aTTeCTaIluu
00yJaromuxcs 1o TUCIUTIINHE puBeAcH B Tabmute 13.
Ta6mmma 13 — CocTaB OIIEHOYHBIX CPEACTB IS MPOBEACHHUS IPOMEKYTOUHOHN aTTeCTAlMH

Bu npoMexyTo4HOM aTTecTaluu IlepeyueHb OLIEHOUHBIX CPEACTB
DK3aMeH Cnucok BOIpocoB K 3K3aMEHY;
DK3aMeHaIMOHHbIC OWIICTHI,
3anauu;
TecTsl.

10.2. B kauecTBe KpUTEPHEB OIEHKH YPOBHS CQOPMHUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMHA O0YyYalonMMHCS TpUMEHSIeTCsl S-0abHas MIKalia OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETeHIINI, KOTOpas mpuBeleHa B Tabnuie 14. B Tedenne cemectpa MOXKET MCIOIb30BATHCA
100-6annpHas mIkaga MOy IbHO-PEHTHHIOBON CUCTEMBI Y HUBEPCUTETA, MPaBUIIA UCTIOIH30BAHHMS
KOTOpOM, YyCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMaTUBHBIM akToM 'Y AIL
Tabnuna 14 —Kpurepuu olieHKH ypoBHS cQOPMUPOBAHHOCTH KOMITETSHITUI
OreHKa KOMIIETEHIIMH

5-0asibHas IKaja

XapakTepucTika c(hOpMUPOBAHHBIX KOMITETEHLHIA

— oOyJaromuiicsi TIyOOKO M BCECTOPOHHE YCBOHWJI IPOTPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, OCJICA0BATEIHO H TPAMOTHO €TI0 H3JIaraer;
— ONMPAsACh HA 3HAHMS OCHOBHOM M JIOTIOJHHUTENILHOH JIMTEpaTypHhl,

«OTITTYHOY
GATTCHOY TECHO TPUBA3BIBAET yCBOCHHBIC HAYYHBIE TIOJNIOXKEHHUS C
MPaKTUYECKON JEeSTENHHOCThIO HAIPABICHHUS;
— yMeno 000CHOBBIBAET M apTYMEHTHPYET BHIIBUTAEMbIE UM HJICH;
— JIeTIaeT BBIBOJBI M 000OIICHHS;
— cBOOOJIHO BJIAQJICET CUCTEMOM CHEIUAIN3UPOBAHHBIX IOHITHIH.
— oOyuJaromuiicsi TBEpI0 yCBOWIJI MPOTPaMMHBII MaTepual, rpaMOTHO
W TO CYIIECTBY H3JIaraeT €ro, ONHMpasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI,
«XOPOLLIO» patypel, o
— HE JIOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEN;
«3aYTECHO

— YBSI3bIBACT YCBOCHHBIC 3HAHMS C MPAKTHUYCCKON NEATCIbHOCTHIO
HaIpaBIICHUS;
— apTYMEHTUPYET HAYYHBIE MOJOXKCHHSI,




OlieHKa KOMIIETCHIIAN

5-0ayuIbHAs ILIKaJIa

XapakTteprcTrka c(hOpMUPOBAHHBIX KOMIIETEHIHI

— JIeNaeT BBIBOALI M 0000IIECHIS;
— BJIAJZICET CUCTEMOH CIICI[MATN3UPOBAHHBIX TOHITHH.

«YHOOBJICTBOPUTCIILHO»
<Ga4YTCHO»

— 00ydJarommiicss yCBOHJI TOJIKO OCHOBHOM ITPOTPaMMHBIN MaTepHa,
[0 CYLIECTBY M3Jaraer €ro, Onupasicb Ha 3HaHHUS TOJIBKO OCHOBHOM
JIUTEPATYPHL;

— JIOIyCKAaeT HECYIIECTBEHHBIE OUTHOKN 1 HETOYHOCTH;

— UCHBITBIBAET 3aTPYAHEHUS B MPAKTUUECKOM IPUMEHEHUHU 3HAHUU

HaIpaBJICHUS;
— cnabo apryMeHTHPYET Hay9IHbIEC TIOJI0KECHNUS;

— 3aTpyJHseTcs B GopMyIMpOBaHUH BBIBOJIOB U 00OOIICHHIA;
— YaCTUYHO BJIAJICET CHCTEMON CIIEHMATN3UPOBAHHBIX IOHSITHH.

«HEYIOBJICTBOPHUTEIIEHO»
«HE 3aYTEHO»

MaTepHana;

— JIOTyCKaeT CYUIECTBEHHbIE OIIMOKK U

— He (OpMYIIHPYET BEIBOJIOB K 0000IIECHHIA.

— oOyJaromuiicss He YCBOWJ 3HAYUTENBHOH YacTH HpPOTPaMMHOIO

HETOYHOCTU  IIpH
paccMOTpeHnr mpobiieM B KOHKPETHOM HAaIlpaBJICHUU;

— UCTIBITBIBAET TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHU;

— HE MOXET apryMEHTUPOBATh Hay4HbIE [10JIOKEHHUS;

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

Tabmuna 15 — Borpock! (3a1a4um) 1t SK3aMeHa

Ne m/mt [Iepeuenp BonpocoB (3a7a4) Ass 3K3aMeHa Kon
WHIUKATOpa

1 IToynpoBOJHUKH ¢ COOCTBEHHO JIEKTPOIPOBOTHOCTHIO. OIIK-1.3.1

2 [orympOBOTHUKY C SIEKTPOHHON AIIEKTPOIIPOBOTHOCTHIO OIIK-1.V¥.1

3 [ToynpoBOIHUKY C JIBIPOYHOM 3JIEKTPONPOBOTHOCTHIO. OIIK-1.B.1

4 JpeiidoBbiii n 1rddy3MOHHBIA TOK B HOTYIPOBOAHAKAX. OIIK-2.3.1

5 OJNEeKTPOHHO-ABIPOYHBIH MTEPEX0 B COCTOSHUH PABHOBECHSI. OIIK-2.Y.2

6 [IpssMoe u 00paTHOE BKIIFOUEHHUE P-N-TIepexoa. OIIK-2.B.1

7 TeopeTrdeckas ¥ peaibHas BOJbTaMIIEpPHAS XapaKTEPUCTHKA OIIK-1.3.1
p-n-nepexoa.

8 Bust mpoboeB p-n-niepexojia ¥ uX 0COOEHHOCTH. OIIK-1.¥.1

9 EMKocTH p-n-nepexoza. OIIK-1.B.1

10 BhInpsMHUTEIbHBIC AUOJIBI. OIIK-2.3.1
ORHOMOTYIEPHOAHBIH BRIIPSIMUATEIH — IPUHIIAI €TO OIIK-2.Y.2
JICUCTBUSL.

12 BnusiHye TeMnepaTypbl Ha BOJIbTaMIEpHBIE XapaKTePUCTUKU OIIK-2.B.1
HOJTYIIPOBOJHUKOBBIX JTHOIOB.

13 I'padmdeckuii MeTo onpeaeIcHIs MapaMeTpoB padbovero OIIK-1.3.1
peXMMa MOJTYIIPOBOTHUKOBBIX JINOJIOB.

14 IomyipoBOTHIKOBEIE CTAOMIINTPOHEI, CTIEIHAIEHBIE OIIK-1.¥.1
napaMeTpsl MOJYITPOBOIHUKOBBIX CTAOMIMTPOHOB.

15 AHanu3 paboTh! TOIYIPOBOAHUKOBOTO CTAOMIM3aTOpa OIIK-1.B.1
HANPSHKSHUS ¢ TOMOIIBIO JINHUW HArPY3KH.

16 Bapukaribl, cXeMbI BKIIOUCHUS B JJICKTPUIECKYIO TIETIh, OIIK-2.3.1
JKBHBAJICHTHAS CXeMa BapUKara M ero OCHOBHBIE MApaMETPB.




17

TyHHENBHBIE THO/BI, OCHOBHBIE TAPAMETPhI TYHHEITBHBIX
JTMOJIOB, aHAJIN3 BOJIBT-aMIIEPHON XapaKTEePUCTHKH
TYHHENBHOTO MO/Ia C MMOMOIIBIO SJHEPIreTHYECKHUX TUArPaMM.

OIIK-2.Y.2

18

CTpyKTypa MOoJIEBOro TPAH3KUCTOPA C YIPABIISIOIIUM p-n
MIEPEX0/I0M U TIPUHIIUI €T0 PadOTHI.

OIIK-2.B.1

19

OJEeKTpUYECKHe CXeMbl BKIFOUECHUS MI0JIEBBIX TPAH3UCTOPOB C
YIPABISIONINM P-N IEPEX0I0M U MX OCOOCHHOCTH.

OIIK-1.3.1

20

CeMelicTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTUK MOJIEBBIX
TPaH3UCTOPOB C YIPABIISIIOIIAM P-N IEPEXOIOM H UX
0COOEHHOCTH.

OIIK-1.V.1

21

CeMelcTBO BBIXOJHBIX XapPAKTCPUCTHUK IIOJICBBIX TPAH3UCTOPOB
C YHPABJIAOIHUM p-n IEPEXOJ0M U UX 0COOEHHOCTH.

OIIK-1.B.1

22

3aBHCUMOCTH KOH(HUTYypaAINN «KaHAJIa) MOJIEBBIX
TPaH3UCTOPOB C YIPABJISIOIIUM P- N IEPEXOAOM OT U3MEHEHUS
HANPSKEHUS. «CTOK-HCTOK» IIPH IMOCTOSIHHOM HaIPSKEHUU
«3aTBOP-UCTOKY.

OIIK-2.3.1

23

I'paduueckuii ciocod MocTpoeH s CTOKOBO-3aTBOPHBIX
XapaKTePUCTHK MO BBIXOIHBIM XapaKTePUCTUKAM TTOJIEBBIX
TPAH3UCTOPOB C YIPABJISAIOUINM P-N MEPEXOIOM.

OIIK-2.Y.2

24

Crpykrypa M/III noneBoro TpaHsucTopa ¢
CMHAYIMPOBAHHBIMY» KaHAJIOM U IPUHIUI €ro paboTHI.

OIIK-2.B.1

25

DnexkTpuueckue cxeMbl BkItoueHus MJITT noneBbix
TPAH3UCTOPOB C KUHIAYLIMPOBAHHBIMY KaHAJIOM U UX
0COOEHHOCTH.

OIIK-1.3.1

26

CeMelcTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk M/III
IMOJICBBIX TPAH3UCTOPOB C KMHAYHUHNPOBAHHBIMY KaHAJIOM U UX
0COOEHHOCTH.

OIIK-1.V.1

27

CemeicTBO BBIXOAHBIX XapakTepuctuk M/IIT moneBbix
TPaH3UCTOPOB C «MHIYLIUPOBAHHBIMY KaHAJIOM U UX
0COOEHHOCTH.

OIIK-1.B.1

28

Crpykrypa MII moneBoro TpaH3ucTopa co «BCTPOSHHBIM»
KaHAJIOM W IPUHIIUI €r0 pa0oThI.

OIIK-2.3.1

29

DnekTpuueckne cxeMbl BItoueHus MJITT moneBbix
TPAH3UCTOPOB CO «BCTPOCHHBIMY) KAaHAJIOM U MX OCOOCHHOCTH.

OIIK-2.Y.2

30

CeMelcTBO CTOKOBO-3aTBOPHBIX Xapakrepuctuk M/III
IMMOJICBBIX TPAH3UCTOPOB CO KBCTPOCHHBIM» KaHAJIOM U UX
0COOEHHOCTH.

OIIK-2.B.1

31

CemeiicTBO BBIXOIHBIX XapakTepucTuk M/III moneBsix
TPaH3UCTOPOB CO «BCTPOECHHBIM» KaHAJIOM M MX OCOOECHHOCTH.

OIIK-1.3.1

32

JuddepernmanbHbie WM MaJTOCUTHAIBHBIE TapaMeTphI
MOJIEBBIX TPAaH3UCTOPOB.

OIIK-1.V.1

33

PaboTa moneBbIX TPaH3UCTOPOB B JTUHAMHUYECKOM PEKHME.

OIIK-1.B.1

34

Otnmune onpeaeneHus AuddepeHnaIbHbIX TapaMeTpoB B
JTUHAMHUYECKOM PEKHUME OT UX OINpPEENICHUS B CTATHUYECKOM
peXKHUME.

OIIK-2.3.1

35

YCTpOWCTBO U KOHCTPYKTUBHBIE OCOOCHHOCTH OUTIOISAPHBIX
TPaH3UCTOPOB.

OIIK-2.Y.2

36

DIEKTPUUECKUE CXEMBI BKIFOUCHHUS OUITOIIIPHBIX
TPAH3UCTOPOB M X OCOOEHHOCTH.

OIIK-2.B.1

37

PaboTa GUMONSPHOTO TPaH3UCTOPA, BKJIFOYEHHOTO IO CXEME C
o01ei 6a30i, B peXUMax «OTCEUKH» U «HACHILICHH».

OIIK-1.3.1

38

PaboTa OUIIOIAPHOTO TPAH3UCTOPA, BKIIFOYSHHOTO 10 CXEME ¢
o01m1eit 0a30i, B KAKTUBHOMY PEXKHME.

OIIK-1.V.1




39 CeMelCTBO CTaTHYECKUX BXOJAHBIX XapaKTePUCTUK OIIK-1.B.1
OHITONIIPHOTO TPAH3UCTOPA, BKIIOYEHHOTO IO CXeMe ¢ 00IIei
0a30ii, 1 ©X 0COOEHHOCTH.
40 CeMelCTBO CTaTHYECKHMX BBIXOTHBIX XapaKTCPUCTHK OIIK-2.3.1
OUIOJISIPHOTO TPAH3UCTOPA, BKIFOUSHHOTO MO cXeMe ¢ 00Imeit
04301, 1 KX 0COOEHHOCTH.

41 Pabota GumonsipHOTO TpaH3MCTOPA, BKItOYeHHOTO o cxeme ¢ | OIIK-2.V.2
OOIIIMM AMUTTEPOM, B PEIKMMAX KOTCCUKHY» M «HACHIIICHUSY.

42 PaboTa GunonsipHOro TpaH3UCTOPA, BKIOYeHHOTO 1o cxeme ¢ | OIIK-2.B.1
OOIIMM SMHUTTEPOM, B KAKTHBHOMY PEIKHME.

43 CeMelCTBO CTaTHYECKUX BXOAHBIX XapaKTePUCTHK OIIK-1.3.1

OUIOJIIPHOTO TPAH3UCTOPA, BKIFOUCHHOTO IO CXEMe C 00IINM
SMHUTTEPOM, Ml HX OCOOEHHOCTH.
44 CeMeicTBO CTaTUYECKHUX BBIXOJIHBIX XapaKTePUCTUK OIIK-1.¥.1
OUIIOJISIPHOTO TPAH3HUCTOPA, BKIFOUSHHOTO 110 CXEME C 00IINUM
IMHUTTEPOM, H HX OCOOCHHOCTH.

45 CxeMa BKJITIOUCHHS OUITOJIIPHOTO TPAH3UCTOPA ¢ OOIIHM OIIK-1.B.1
KOJIJICKTOPOM B «aKTHBHOM) PSIKUME U €€ 0COOCHHOCTH.

46 Cucrema H napameTpoB OUIOJSIPHBIX TPAH3UCTOPOB. OIIK-2.3.1

47 DOTOTPAH3UCTOP, YCTPONCTBO M MPUHIIHII JCHCTBHS. OIIK-2.¥Y.2

Bompocsr (3aaun) nns 3adera / audd. 3auerta npeacrasieHsl B Tabiuie 16.
Tabnmma 16 — Bonpocs! (3anaun) uist 3adeTa / nudd. 3aueta

Kon

Ne /i Ilepedens BompocoB (3amay) A 3a4eTa / In . 3a4€Ta
P p ( . )H 5 (1)(1) HHAWKATOpa

Y4eOHbBIM IJIAHOM HE MPEyCMOTPEHO

[lepeyenp TeM a1 KypcOBOTO NPOEKTHPOBAHHS/BBIIIOIHEHUS KYPCOBOW pPabOTHI
Tpe/CTaBiIeHbl B Tabmmme 17.

Tabmunua 17 — [lepedeHp TeM il KypCOBOTO MPOSKTHPOBAHUS/BHIIIOIHEHHS KYPCOBOI paboThI
No 11/ [TpumepHBIi IepedeHb TeM TSl KypCOBOTO TIPOSKTUPOBAHH S/ BHITIOTTHEHUS
KYpCOBOi1 paboThI

Y4eOHBIM IJTAHOM HE TPEyCMOTPEHO

Bonpockl a8 mpoBefeHHs NPOMEXKYTOYHOM aTTecTaldd B BUAE TECTUPOBAHMSA
npeJcTaBieHbl B Ta0nuie 18.

Tabnuna 18 — [IpumepHbIil mepevyeHb BONPOCOB ISl TECTOB

Kon

Ne n/mt [IpumepHBIii IepeyeHp BOPOCOB AJIsl TECTOB
MHJIMKaTOpa

[lepeyeHp TeM KOHTPOJBHBIX PAa0OT MO AMCUUIUIMHE OOYYArOIIMXCs 3a09HON (HOpMBI
o0yueHus, peacTaBieHs! B Tadmuie 19.

Tabauna 19 — IlepedeHb KOHTPOJIBHBIX PabOT
Ne n/m [TepedyeHp KOHTPOJIBHBIX paboT
He npenycmotpeHo

10.4. Metoguyeckue  MaTepualbl,  OMNPENEIAIONIME  MPOUEAYpPbl  OIEHUBAHUA
WH/IMKATOPOB, XapaKTePH3YIOUIMX OJTambl (OpMUpOBaHHS KOMIETEHIHH, COIEpXKarcsi B
JIOKAJIbHBIX HOpMaTuBHBIX akTtax [ YAII, pernmaMeHTHpPYIOIIMX MOPAJOK U NPOLEAYpPY



MPOBCACHHUA TCKYUICTO KOHTPOJIA YCIICBACMOCTH U HpOMC)KYTquOﬁ aTTeCTannuu 06yqa101111/1xcs[
I'VAIL

11. Metoaudeckue YKa3aHus 4Jid o6yqalomnxc;[ 1O OCBOCHHUIO JUCHHUITIIMHBI

11.1. MeTtonuueckne ykazaHUs Ui OOYYarONIMXCSA [0 OCBOCHUIO JICKIIMOHHOTO
MaTtepuana (eciu npedycmMompeHo yueOHbIM NAAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHHWE JIEKIIMOHHOTO MaTepHhalia — JIOTUYECKH CTPOUHOE, CHCTEMHOE,
TIy0OKOE U SICHOE U3II0KEeHHE yueOHOTo MaTtepuaia. HazHaueHrne COBpeMEHHOM JIEKINH B pAMKaX
MUACIUIUIMHBEL HE B TOM, YTOOBI TMOJYYHUTh BCIO HWHGOPMAIMIO IO TeMe, a B OCBOCHHH
(yHIaMEHTANBHBIX MPOOJEM JUCIMIUIMHBL, METOJOB HAyYHOTO TIO3HAHUWS, HOBEUIIHNX
JIOCTH)KCHU HAay4YHOW MBICIH. B yueOHOM Mporiecce JISKIHs BBITOIHIET METOI0JOTHIECKYIO,
OpraHU3aIlMOHHYI0 M MH(GOPMAIMOHHYI0 (PYHKIUHU. JICKIIUS pacKphIBacT MOHATHHHBIN anmapar
KOHKPETHOH 00J1acTH 3HaHMS, €€ MpOOJIeMBbI, JaeT LEJIbHOS IPEICTaBICHUE O IUCIMILINHE,
ITOKa3bIBaCT B3aUMOCBS3b C APYTMMH TUCLMILIMHAMH.

IInanupyeMele pe3yJIbTaThL IIPH OCBOSHUH 00YYAIOIIMMHUCS JIEKIHMOHHOI0 MAaTEPHAIA:

— TIOJY4YEeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUH, YPOBEHL KOTOPHIX
ompenensercs UeJIeBO YCTaHOBKOM K KaX A0 KOHKPETHON TEME;

— TIOJY4YE€HHE ONbITa TBOPUYECKON PabOTHI COBMECTHO C TIPEIOIaBaTeNeM;

— pasBuTHE MNPO(ECCHOHANBHO-JEIOBBIX  Ka4yecTB, JIIOOBH K TpPEaMETy H
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOsIBIIEHUE HEOOXOJMMOTO HHTEpeCca, HEOOXOAUMOTO JJIs CAMOCTOSTENILHOU PaboThI;

— TIOJIydeHHUE 3HAaHWW O COBPEMEHHOM yYPOBHE Pa3BUTHS HAYKH U TEXHUKU U O MIPOTHO3E
WX pa3BUTHUS Ha ONMVKaWIINe TOJIbI;

— HAy4YUTbCS METOJAMYECKH o0OpabaThiBaTh Marepwall (BBIACIATH TJIABHBIE MBICIH H
MOJIOXKEHUS, PUXOIUTHh K KOHKPETHBIM BBIBOJIAM, TOBTOPSTH UX B PA3IMUHBIX (POPMYITUPOBKAX);

—  TIOJIyYEHHE TOYHOTO TIOHUMAHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIeKIIMOHHBI MaTepual MOXKET COIPOBOXKIATHCA JICMOHCTpallUCH CIIAHJIOB H
WCIONL30BAaHUEM Pa3JaTOYHOrO MaTepualia TpU TMPOBEJACHUM KOPOTKHX JHCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHUS OT/JEIbHBIX TEMATHK 10 JUCIUTUINHE.

CTpyKTypa OpeaoCTaBIEHHs JIEKIIMOHHOIO MaTEpHAIIA:

— Jlekuuu;

— JleMoHCTpaIus MpOMBITIILIEHHBIX 00Pa3I0B MOJYIPOBOJHUKOBBIX IPUOOPOB;

—  JlemoHCTpanus 3IEKTPUISCKUAX CXEM BKIFOUSHUS TOTYITPOBOIHUKOBEIX IPUOOPOB.

11.2. MeTonnyeckue ykaszaHus Ui OOydaloOlMXCsS MO YYacTHIO B CEMUHApax (eciu
npeodyCMOMPEHO Y4eOHbIM NAAHOM HO OAHHOU OUCYUNTUHE)

OCHOBHOM I1€JIbI0 [T 00YYaroIIerocsi SBISCTCS CHCTEMAaTHU3alus U 0000IIeHIE 3HAHUIMA
Mo wu3yyaeMoll Teme, pasneny, (OpPMHpPOBAHHUE YMEHHS paboTaTh C JOMOJHUTEIbHBIMU
HUCTOYHUKAMHU WH(OPMAIIUH, COIMOCTABIATh M CPaBHUBATh TOYKH 3PEHHUS, KOHCIIEKTHPOBATH
NPOYMUTAHHOE, BBICKA3bIBATh CBOIO TOYKY 3peHHMS W T.I. B COOTBETCTBMHM C BeIylICH
JUIAKTHUECKON IICNTBI0 COACPAHMEM CEMHUHAPCKUX 3aHSITHH SBISIOTCS Y3JI0BBIE, Hamboliee
TPYJIHBIC JUIS TIOHWUMAHHWS W YCBOCHHUS TEMBbI, Pa3ieibl TUCHUILTMHBL Crenudukond AaHHON
(OpMBI 3aHATHI ABISETCS COBMECTHAs paboTa MpenoaaBaresi ¥ 00yJaronerocs Haji pelieHueM
MOCTABJICHHOW TMpPOOJEeMBbI, a TMOWUCK BEPHOrO0 OTBETAa CTPOMTCS HAa OCHOBE YEpEIOBAHHMS
HWHAVBUIYATBHON M KOJUIGKTUBHOM ESATCIbHOCTH.

[Tpu MOATOTOBKE K CEMHHAPCKOMY 3aHSTHIO [0 TEME MPOCITYIIAHHOM JIEKITUK HEOOXOJTIMO
03HAKOMUTbBCS C IUIAHOM €r0 MPOBEACHUS, C JINTEPATYPOil M HAYYHBIMHU MyOJIUKAIIUSMH 110 TEME
CeMHHapa.

TpeGoBaHus K IPOBEICHUIO CEMUHAPOB

Obs3amenvHO 015 3aN0aHeHUs npenodasamenem




11.3. Meronudeckue yka3aHus Ui OOYYAIOUIMXCS MO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUH (eciu npedycmMompero Y4eOHbiM NIAHOM HO OAGHHOU OUCYUNIUHE)

[IpakTHyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (DOPM OpraHm3anuu y4eOHOTro
npolecca, 3aKII0YaI0NIAscs] B BHIIOJIHEHUH 00YYaIOMIMMHKCS MO PYKOBOACTBOM HPEIOAaBaTes
KOMIUIEKCa y4eOHBIX 3aJlaHMi C IEJNbI0 YCBOCHHS HAayYHO-TEOPETHUYECKHX OCHOB Y4eOHOM
JUCLUILTHHBL, TPUOOPETCHUSI yMEHHI ¥ HABBIKOB, OIIBITA TBOPYECKOM JACATEIBHOCTH.

Llenpio MPaKTHUECKOTO 3aHATHA sl 00yJaIOMIEToCs SBISETCS MPUBUTHE 00YJarOIIMCS
YMEHUH 1 HaBBIKOB MPAKTHYECKON JAEATEIHHOCTH 10 N3y9aeMON JIUCIUTLIIHE.

[TmaHupyemble pe3ynbTaThl P OCBOCHUH 00YYAIOIIMMCS TIPAKTHYECKUX 3aHATHIA:

— 3aKperuieHHe, YIiIyOJeHWe, pacIlUpeHHe M JeTaNu3alMs 3HAHWH NpH PElICHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE TO3HABATEIFHBIX CIIOCOOHOCTEH, CaMOCTOATEIFHOCTH  MBIIIICHUS,
TBOPUYECKON aKTUBHOCTU;

— OBJAJCHUE HOBBIMH METOJaMU M METOJUKAMU H3Y4eHHsS KOHKPETHOW Y4eOHOM
JMCLUILTHHBL;

— BBIpa0OTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIOJyYeHHBIX 3HAHWUH st
BBITIOJTHEHHS 33JaHUI;

— o0ecrnieueHrne PalMOHATIBHOTO COYETAHUS KOJUICKTHBHOW M MHIMBUAYAIBHOH (HOpM
o0y4eHwusl.

TpeboBaHMs K IPOBEACHUIO IIPAKTUYECKAX 3aHSITHHA

11.4. Meronuyeckue ykazaHus AJi1 00yHaroIUXCs MO BRIIIOJIHEHUIO Ta00PaTOPHBIX paboT
(eciu npedycmMompeno y4eOHbIM HIAHOM N0 OAHHOU OUCYUNIUHE)

B xone BbinosHeHus 1a00paTOpHBIX paboT 00ydaroUMiics T0JIKEH YIITyOUTh U 3aKpENUTh
3HAHMSI, MPAKTUYECKUE HABBIKY, OBJA/IeTh COBPEMEHHON METOAMKON U TEXHUKOW IKCIIEpUMEHTa
B COOTBETCTBUM C KBAJU(PHUKALMOHHOM XapaKTepUCTHKOW oOyuaromierocs. BeinonHeHue
71a00paTOpHBIX pabOT COCTOUT M3 HKCHEPUMEHTAIBHO-IIPAKTUYECKOM, pacueTHO-aHATUTHYECKOM
qyacTeil 1 KOHTPOJIBHBIX MEPOIIPUATHI.

Brimonnenne mabopaTopHBIX paboOT 00ydaromuMCs SIBISAETCS HEOTHEMIIEMOW YacThIO
W3yYeHHs JUCUHUIUIMHBI, ONpeAesieMOil yd4eOHbIM IUTAaHOM, M OTHOCHTCS K CPEICTBaM,
00eCTIeYMBAIOIINM PEIICHHE CIECAYIONIMX OCHOBHBIX 33a]1a4 00yYaromerocs:

— I[pUOOpeTeHHe HaBBIKOB HCCIIEI0BAHUS MIPOLIECCOB, IBICHUN U 00BEKTOB, H3Y4aeMBbIX
B PaMKax JaHHOM JUCLUIUINHBL;

— 3aKpeIuieHHe, Pa3BUTHE M ACTAIM3ALUS TEOPETHYECKUX 3HAHWM, TONYYEHHBIX Ha
JCKIHSAX;

— IOJyYyeHHEe HOBOW MH(POPMALIUH 110 U3y4aeMON AUCIUILIIHE;

— mpuoOpeTeHre HaBBIKOB CAaMOCTOATEIBHOM pabOTHI € JIaAO0OPaTOPHBIM 000y I0OBaHUEM
U ipubopamu.

3agaHue U TpeOOBaHUS K MPOBECHUIO 1a00PaTOPHBIX padoT

HccnenoBanue XapakTepUCTHK MOJIYNPOBOJHUKOBBIX Mpubopos. JlabopaTopHas padota
BBINOJIHAETCS OpUrasoil U3 IByX-TpeX CTyJIEHTOB HAa YHUBEPCAJIbHBIX U3MEPUTEIbHBIX CTEH/AAX.
[IpoBenenune uccnenoBaHUM OCYIIECTBISETCS B COOTBETCTBUM C 33JaHMEM U B YKa3aHHOU
MOCJIEA0BATENBHOCTH. Pe3ynbTraThl H3MepeHil 3aHOCSTCS B IPOTOKOJ UCIIBITAHUN, KOTOPBIH 1O
OKOHYAHUH UCCIIEOBAHUM JOKEH OBITh MPEICTAaBIIEH I IPOBEPKU MPENOJaBaTEINIO.

Crpykrypa ¥ dopMa otdeTa 0 1abopaTopHoil padbore
OT4YeT TOJIKEH COJepKaTh: HAMMEHOBAHUE U LIEbh PA0OTHI; CXEMBI U3MEPCHHMIA; TAOTHIIBI
M3MEPEHHBIX JIaHHBIX; TpaQUKH XapaKTCPUCTHK HCCICAYEMbIX OOBEKTOB; PACCUYMTAHHBIC




3HAYCHUS MMapaMETPOB UCCIICIYEMBIX 00BEKTOB; KPaTKKe BbIBOIbI. OTUET BBITOJHSICTCS Ha OCIoi
oymare hopmata 297 x 210 kB. MM.

TpeboBanus k ohopMIeHHIO OTYETa 0 Jab0paTOpHOM paboTe

OO6pa3zen; opopmiIeHHS THTYJIBHOTO JINCTa MpPUBEACH Ha caiitre: https://guap.ru/standart/
I'paduku cTposiTcs Ha OTAEIBHBIX JHCTax ¢opmara ordera. MIumocTpanuu MaibIX pa3MepoB
pasMemaroTcs Ha OJHOM Jucre. Bcee rpadukn M pUCYHKH JOJDKHBI MMETh HYMEpaluio |
MOSCHSIONINE TIOATIMCH C yKa3aHHEM THIIAa HccienryeMoro o0bekTa. [IpuHIMIManbHbIe CXEMBI
BBIUEPUMBAIOTCS B COOTBETCTBUU ¢ TpeOoBanmsimu ECK/I.

1. AobpamoB, A. II. DnexrtpoHuka. MeTomuyeckne yKa3aHUS K BBITIOJIHCHHUIO
1ab0paTOpHBIX paboT MO UCCIIEOBAHUIO TTOJEBBIX TpaH3ucTopoB / A. I1. A6pamos, B. B. Omapun.
CIIo: I'VAIIL 2009. — 42 c.: uin.

2. AbGpamoB, A. II. DnextpoHuka. Meroanyeckue YyKa3aHHS K BBIMOIHEHUIO
nabopaTopHBIX PabOT MO MCCIE0BaHUIO MOJIYIPOBOIHUKOBLIX aAronos/ A. I1. Abpamos, B. B.
Omnapun. CII16: I'YAII, 2008. — 41 c.: un.

3. AbpamoB, A. II. OCHOBBI MOJyIPOBOJAHUKOBON 3IIEKTPOHMKH. MeToandeckue
yKa3aHUs K BRIIOJTHEHUIO TabopaTopHbIX padot./ A. I1. A6pamos. CI16: I'VAIL, 2020. — 54 c.: ui.
4. Abpamos, A. 1. bunonsipHbie 1 MosieBbIe TPAH3UCTOPEL. MeToandecKne yKa3aHHus

K BBINIOJHEHUIO nabopaTtopHbix pador./ A. I1. Abpamos, B. I'. Hedenos, A. C. ITapackyn. CII6:
I'YAII, 2020. — 30 c.: n.

11.5. Meronuueckue ykazaHus Uil OOYYArOIIMXCS IO MPOXOXICHHUIO KypPCOBOTO
MPOEKTUPOBAHUS/BBITIOTHEHUSI KyPCOBOW PabOThl (eciu npedycmompeno y4eOHbiM NAAHOM NO
O0auHOU oucyuniume)

Kypcooii npoekt/ paboTa npoBOAUTCS € LETb0 GOPMUPOBAHHS y 00YUYAIOIIUXCS OIBITA
KOMIUIEKCHOTO PELICHUsI KOHKPETHBIX 33134 MPO(eCcCHOHANIbHON JIESTeNbHOCTH.

KypcoBoii mpoekT/ paboTa mo3BoisieT 00yJaromeMycs:

CTpyKTypa MOsICHUTEILHON 3aMCKH KYPCOBOT'O MPOEKTa/ pabOThI
Obs3amenvHO 01 3aN0AHeHUs nPenodasamenem

Tpeboranust k 0hOPMICHHUIO MOACHUTESILHOHN 3aMMCKH KYPCOBOIO TPOEKTa/ PabOTHI
Obs3amenvHo 07151 3aN0JHEHUs. npenooasamesiem

11.6. Mertonuyeckue ykazanus i 00ydaromuxcs Mo MPOXOKICHHIO CAMOCTOSATENbHON
paboThI

B Xoje BBIMOJIHEHHUST CAaMOCTOSITENTLHOW pabOThI, 00YUYaIONTUICS BBIMOIHSIET PadoTy IO
3aJJaHMI0 M TP METOAWYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
y4acTHSL.

Jns oOywarommxcs 1o 3a04HOM (popme oOydeHHs, caMmoCTOSTeNbHAas paboTa MOXKET
BKITIOYATh B €01 KOHTPOJIBHYIO paboTy.

B mporecce BBINOTHEHUSI CaMOCTOATENLHOW paboThl, y oOydatomierocs (Gopmupyercs
1enecoo0pa3Hoe MIaHUPOBaHHE pab0overo BpEeMEHH, KOTOPOE IMO3BOJISIET UM pa3BUBATh YMEHUS U
HaBBIKM B YCBOGHMHM W CHCTEMAaTH3allMd TPUOOpPETaeMbIX 3HAHWH, 00ECIIeYMBAET BBHICOKHI
YPOBEHb YCIIEBAEMOCTH B MEPHOJA OOYyYEHHUs, IOMOTraeT IOJYyYUTb HABBIKM MOBBIIICHHS
po¢eCcCHOHATBHOTO YPOBHSL.

MeroandeckuMu ~ MarepuajgaMy, — HAlpaBiSIOMIMMU  CAaMOCTOSITETIBHYIO — paboTy
00YYarOIIUXCSISIBIISIFOTCS:

—  y4eOHO-MEeTOMYECKUI MaTepHrall 1o TUCIUIUIHHE;

— METOJMYECKHE YKa3aHUs IO BBIIOJIHEHUIO KOHTPOJIBHBIX paboT (A1 00ydaroumxcs
o 3204HOU (hopMe 00yUeHUsN).



11.7. Meronudeckue yka3aHus Ui 00y4JalOMIUXCs 110 TPOXOKACHUIO TEKYIIET0 KOHTPOJIS
yCIIEBAEMOCTH.

Texyumii KOHTpPOJIb YyCIIEBA€MOCTH IPEAyCMaTpPUBAaeT KOHTPOJIb KadecTBa 3HAHMH
o0yyaromuxcs, OCyIIECTBISIEMOr0 B TEUEHHE CEMECTpa C IIeJbI0 OILICHWBAHUS XOAa OCBOCHHUS
JUCLUTUIAHBL.

11.8. MeTtoanueckue yka3aHus JUIsi 00y4JaroIIUXCs 10 MPOXOKICHUIO TPOMEXYTOYHON
aTTeCTAIUU.

[IpomexxyTounast  arTecTamus  OOyYarOIIMXCS  MpeaycMaTpUBAacT  OIICHUBAHHUE
MMPOMEKYTOYHBIX M OKOHYATEILHBIX PE3yJbTaTOB 00yuYeHHUs 1Mo auciuiuimHe. OHa BKIIOYACT B
ceos:

— 93K3aMeH — opMa OICHKHU 3HAHUMA, TIOTYUSHHBIX 00yJatoIUMCs B IIPOLIECCE U3YUCHMUSI
BCEW TUCITUILIMHBI MITU €€ YacTH, HABBIKOB CAMOCTOSITEIILHOM pa0OThl, CIIOCOOHOCTH MPUMEHSITh
WX JUIA PEIIeHWS NPAKTUYeCKUX 3a7ad. OK3aMeH, KaK IPaBHIIO, TPOBOAUTCS B TEPHOI
SK3aMEHAMOHHOW CECCHM W 3aBEPIIACTCS ATTECTALMOHHOW OLIEHKOW «OTIUYHO», «XOPOLIO»,
«YIIOBJIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIHEHOY.

— 3a4eT — 3To (popma OlLEHKM 3HAHMM, MONYYEHHBIX 00YYaIOMIUMCS B XOJIe U3YUCHHS
y4eOHOM TUCIUTUIMHBI B IIEJIOM WIJIH IPOMEKYTOYHAs (IT0 OKOHYaHHH CEMeCTpa) OIIeHKa 3HAHUHN
00y4YarIUMCS IO OTJENBHBIM pa3jiesiaM JAUCIUTUIMHBI ¢ aTTECTAIIMOHHON OIICHKOW «3a4TEHOY
HWIN «HE 3aYTECHO.

— muddepeHUpOBaHHBI 3a4eT — OTO (opmMa OIEGHKH 3HAHUH, IOIYYEHHBIX
00y4arImUMCcs TP U3YYCHUU JUCIUTUIMHEI, IPU BBITIOITHEHUH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HAyYHO-HCCIIEIOBATENILCKUX PA0OT U NIPOXOXKICHUH MPAKTHK C aTTECTAIIMOHHON OIIEHKOMN
COTIUYHO», «XOPOIIIO», «yIAOBIECTBOPUTEIBLHOY», «HEYIOBIETBOPUTEIHLHOY.



JlucT BHeceHus1 u3MEHEHUI B pabovylo MPOrpaMMy ITHUCHUTUIAHBL

Jlata BHECEHUS
W3MCHCHUH U
JIOTIOJTHEHUH.

IToamuce
BHECIIIETO
M3MEHEHUS

ConepxaHue U3MEHEHUH U T0NOJTHEHU]

Jlara u Neo

MPOTOKOJIA
3aceqaHus
kadenpsl

Tloamucs
3aB.
kadenpoi




