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AHHOTaus

JucuumuinHa «OJIEKTPOHHKa» BXOAUT B 00pa30BaTeNIbHYIO IPOrpaMMy BBICIIETO
o0Opa3oBaHMsl — MporpamMmy OakajaBpuaTa [0 HaNpaBICHUIO MOJATOTOBKW/ CHEIMAIbHOCTU
12.03.02 «OnToTeXHUKa» HANPaBICHHOCTH «ONTHKO-3JIEKTPOHHBIE MPUOOPHI U KOMILJIEKCHIY.
Juctumnaa peanusyercs kadenpoit «Ne23».

JucuumuinHa HareneHa Ha pOPMUPOBAHKE Y BBIITYCKHHUKA CIETYIONINX KOMITETSHIINI:

IMIK-1 «CrocobHOCTh K (POPMHUPOBAHHIO TEXHUYECKHMX TpeOOBaHWI M 3aJaHWil Ha
NPOEKTHUPOBAHUE U KOHCTPYHPOBAHUE ONTUYECKMX U OINTHKO- D3JIEKTPOHHBIX MPHOOPOB,
KOMIUIEKCOB U UX COCTAaBHBIX YacTen»

CognepxaHue IUCUUIUIMHBI OXBAaThIBAET KPYr BONPOCOB, CBS3aHHBIX C H3yYEHUEM
(¢u3NYECKUX TPUHIUIOB JACWUCTBUS, XapaKTePUCTUK, MoJeled U  OocoOeHHOCTeH B
PaAMOTEXHUYECKUX LIETISIX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, IPUHIIMIIOB WX TIOCTPOEHUS U
MEXaHU3MOB BIUSHUS YCIOBHI SKCIUTyaTallMi Ha PabOTy aKTUBHBIX IPUOOPOB.

[IpenonaBanve AMCLUUIUIMHBI NpeAyCMAaTpUBAET cleAylomue ¢GOopMbl OpraHu3aluu
y4eOHOro mnporecca: JEKIHH, JabopaTopHble padOThl, caMOCTOsATENbHas padoTa CTyAEHTa,
KOHCYJIbTaIHH.

[TporpaMMoif AMCHMIUIMHBI TPETYCMOTPEHBI CIEIYIOIIME BHUIBI KOHTPOJISA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUYHAsI aTTecTalys B GopMe IK3aMeHa.

OO6mmast TPyJ0EMKOCTh OCBOCHHS JUCIUIUIMHBI COCTAaBISICT 4 3a4eTHBIX SAMHULGI, 144
yaca.

S3bIK 00yUYEHHS 10 AUCHUTIIMHE «PYCCKUN»



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. [JucumminuHa  BXOJUT B COCTaB  4acTH, (opMupyeMod  ydacTHHUKaAMHU
o0pa3oBaTeNbHBIX OTHOIIEHHWH, 00pa30oBaTeIbHOI MporpaMMbl BBICIIEr0 00pa3oBaHUsA (Hanee —
OIl BO).

1.3. TIlepeueHp maaHUpyeMbIX pe3yJIbTaTOB 0OYUYEHUS MO AUCHUUILUIUHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3ynbraTtamu ocBoenust OI1 BO.

B pesynbraTe m3ydeHHs QUCHUIUIMHBI OOYYArOIIUIiCS TODKEH 00JanaTh CIeIyIOUMMA
KOMIIETEHIMSIMHA WJIM UX YacTAMU. KoMreTeHun 1 MHAUKATOPhI UX TOCTHXKEHUS IPUBEACHHI B
Tadmure 1.

Tabauna 1 — [lepeueHb KOMIETEHIIMH 1 HHIUKATOPOB MX JAOCTHXKEHUS

Kareropus (rpynna) Kon n Koa u HanmeHOBaHrE HHAMKATOPA JOCTUKECHUS
HauMEHOBaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMIIETeHIIUU
[1K-1.3.1 3HaTh TpeOoBaHwMsl, IPEIBIBIIEMbBIE K
a3zpabaTbIBa€MOIl ONTOTEXHUKE, ONITHUECKUM U
TTK-1 Crioco6octs | PooP ’
OIITHKO-3JIEKTPOHHBIM ITpubOpam u
K (opmupoBaHUIO
KOMILJIEKCaM
TEXHUYECKUX
N [IK-1.Y.2 ymeTh aHanu3upoBaTh U ONPEIEISTH
TpeGoBaHUil 1
sanammii Ha TpeOOBaHUS K IMapaMeTpam, MpeIbsBIsSIEMbIEM K
pa3pabaTbIiBa€MOi ONITOTEXHUKE, ONTHYECKUM U
MPOEKTUPOBAHUE U
[Ipodeccnonanbuble OINITHUKO-3JIEKTPOHHBIM IIPUOOpaM 1
KOHCTPYHpPOBaHHUE
KOMITETEHITUH KOMIIJIEKCaM C y4eTOM M3BECTHBIX
ONTUYECKUX U
JKCIIEPUMEHTAJIBHBIX U TEOPETHUECKUX
ONTHKO-
pe3yabTaToB
JIEKTPOHHBIX
HOHGODOR [IK-1.B.1 BnageTs HaBbIKAMU ONPENETIEHUS,
pHoOpoB, KOPPEKTUPOBKH U 0OOCHOBAHUS TEXHUYECKOTO
KOMILJIEKCOB U MX
o 3aJJaHUs B YaCTH MPOCKTHO-KOHCTPYKTOPCKUX
COCTaBHBIX YacTei
XapaKTepUCTUK OJIOKOB U Y3JI0B ONTHYECKUX U
OIITHKO-3JIEKTPOHHBIX PUOOPOB

2. Mecro pucuumnnussl B ctpykrype OI1
JucruminHa MOXeT 0a3upoBaThCs HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00yYalONIMMUCS
MPHU U3YYEHHUH CIIEIYIOIMINX AUCLHUTUINH:

— «Maremaruka-1 (AHanHTHYECKasi TEOMETPUS U JTMHEHHas anredpa)»,
— «Marematuka-1 (MaremMaTHueCKUil aHAIIN3)Y,

— «XuMuID,

— «®Puzukay,

— «OKoJIoTHuA,

— «Hudopmarukay,

— «HMHxeHepHas M KOMITBIOTEpHAs TpaduKay,



— «be30macHOCTh XU3HEACITEAbHOCTI.

3HaHUs, TOJTYYECHHBbIE NMPH W3YyYCHHHM MaTepuana JaHHOM IUCLHUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUEHHE, TAK U MOT'YT UCIOJIb30BATHCS MPH U3YUYEHUH JAPYTUX AUCIUILINH:

— «OnexTponpeodpa3oBaTeIbHBIE YCTPONCTBAY,

— «ludposast 06paboTKa CUTHATIOBY,

— «Teopus aneKTpUUECKUX LIETIEI.

3. OOBeM H TPYIAOEMKOCTh TUCIUTUTUHBI
JlanHbie 00 00IIeM O0BEME IUCIMIUIMHBI, TPYJAOSMKOCTH OT/ACIBHBIX BUIOB yUEOHOM
paboThI 1O TUCIMIUTMHE (M pactpeesieHHe 3TO TPYJA0EMKOCTH 110 CEMECTpaM) MPe/ICTaBICHbI B
Tadaure 2.

Tabmmma 2 — O0BeM U TPYJA0EMKOCTh TUCIUILIHHEI

TpymoeMKocTb 1o
Bun yue6HOI paboThI Bcero ceMecTpaMm
Ned
1 2 3
Oowasn mpyooemKocmo OUCUURNIUHDL, 4/ 144 4/ 144
3E/ (gac)
H3 nux uacoe npaxmuyeckoi n0020moeKu 34 34
AyoumopHble 3auamus, BCEro Jac. 68 68
B TOM YHCJIE!

nexruu (JI), (gac) 34 34

npakTuueckue/cemunapekue 3austus (113),

(dac)

nabopaTtopHusie paboTsl (JIP), (dac) 34 34

KypcoBoii mpoekT (padota) (KII, KP), (yac)

JK3aMeH, (Jac) 36 36
Camocmosamensvnas paboma, Bcero (4ac) 40 40
Buo npomercymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3ameH (3auer, dudd. 3ad, OK3. OK3.
OK3.¥%)

wk
HpI/IMC‘IaHI/IC: KaHOUIAaTCKHUX 3K3aMCH

4. CopeprxaHre JUCIUTUINHBI
4.1. PacnpeneneHue TpyJ0€MKOCTH JUCHUIUIMHEI 110 pa3/iejaM U BUJaM 3aHITHA.
Paznenpl, TeMbl IUCIUTUIMHEI B UX TPYI0EMKOCTh TIPUBE/ICHBI B TaOIUIE 3.

Tabmmma 3 — Pa3aensl, TeMbl UCITUTUIMHBL, UX TPYIOEMKOCTh

Pasnesinbl, TeMbI JUCLMILINHBI Texumm 113 P KII CPC
’ (gac) (C3) (gac) (dac) (dac)
Cemectp 4

Paznen 1. DneMeHTHI (U3UKU TBEPOTO TeEIA. 10
Tema 1.1. ®dusndeckre OCHOBBI 4 2
MOJYITPOBOHUKOBBIX MTPHOOPOB.
Tema 1.2. KoHTaKTHEIC SIBICHUS. 6 2
Pasnen 2. TloiynpoBoJHUKOBBIE IPHOOPHI. 10
Tewma 2.1. IlomynpoBOAHUKOBBIE TUOBI. 6 4
Paznen 3. [TomynpoBOTHUKOBbIE IPUOOPHI. 10
Tewma 3.1. IToneBbie TPAH3UCTOPHI. 6 10
Tema 3.2. BunossipHbie TPAH3UCTOPHI. 6 12




Paznen 4. OnrosnexTpoHUKa. 10

Tema 4.1. ®oTo3MEKTPUUECKHE U U3ITydaTEIbHbIE 6 4

prOOpHI.

Hroro B cemectpe: 34 34 40
Utoro 34 0 34 0 40

[lpakTHyeckass MOATrOTOBKA 3aKJIIOYAaeTCs B  HEMOCPEIACTBEHHOM  BBINOJHEHUH
00yYarOIIUMUCS OTIPE/ICIICHHBIX TPYJOBBIX (QYHKIIHHA, CBI3aHHBIX ¢ Oy My1ei npodeccrnoHanIbHOM
JEeSTENILHOCTBIO.

4.2. CopaepxaHue pa3IeNoB U TeM JIEKIIHOHHBIX 3aHATHH.
CopepxaHuie pa3ielioB ¥ TEM JICKIIMOHHBIX 3aHSATHI MMPUBEACHO B Ta0nHIIe 4.

Tabmuna 4 — CoznepxaHue pa3esioB M TEM JICKIIMOHHOTO ITUKJIa
HasBanue u copeprkanue pa3aeiioB U TEM JEKIIMOHHBIX

Howmep pazaena N
3aHATHI

Pazpen 1 JneMeHTHI GU3NKH TBEPAOro TeJa.
1.1. ®usnueckre OCHOBBI MOTYIPOBOTHUKOBBIX TIPUOOPOB.

OcCHOBHBIE TOHSTHS 30HHOW TEOPHUH MOJYNPOBOJHUKOB.
CratucTuka »SJIGKTPOHOB U JBIPOK B  IMOJYHPOBOJHUKAX.
BrIpokIeHHBIE W HEBBIPOXKACHHBIE  IMOJYIPOBOJHUKH.
KoHnuenTpanus Hocutenei 3apsiia B COOCTBEHHBIX H IPUMECHBIX
MOJIYIIPOBOJHUKAX B YCIOBUAX  TEPMOAUHAMUYECKOTO
paBHOBecHs. HepaBHOBECHOE COCTOSIHME IIOJIYNPOBOJHMKA.
IIpoueccsl nepeHoca HOCUTENEH 3apsiia B MOJIYIPOBOJHUKAX.
lenepamust 1 pexoMOMHAIMS HOCUTENeW 3apsaa. BrusHue
ANIEKTPUYECKOTO TONA Ha OOBEMHYI0O U TOBEPXHOCTHYIO
JIEKTPONPOBOJHOCTh  IOJYNPOBOJHUKOB.  TemmeparypHble
3aBUCHMOCTH KOHIEHTpaly, TOJABHKHOCTH M YIEIbHOU
3JIEKTPONPOBOAHOCTH  TMOJIYNPOBOJAHUKOB. BO3HHMKHOBEHHE
0o0beMHBIX HeycToW4ynBocTed. ONTHYECKHE ©  TEIUIOBBIC
CBOMCTBA  IOIYIPOBOIAHHUKOB. DOTOINEKTPUUECKHUE |
TEPMODJIEKTPUUYECKUE SIBICHUS.

1.2. KoHTaKkTHEIE ABIIECHUS.

Ilonsitue o p-n-nepexone, TUIBI p-n-nepexonoB. duznueckue
IPOLECCHl B p-N-IIEpeXo/ie NpHU OTCYTCTBUM W IPU HAJIUIUU
BHEIITHErO HAIpsDKEHUs. BonbTamMnepHas XapakTepuCTHKA p-n-
nepexona. KoHTakT «MeTayuI-MoynpoOBOIHUKY», 3aBUCUMOCTh
€ro CBOWCTB OT paOOThl BBIXOAA MOJIyNPOBOJAHUKA U METaJlIa.
T'ereponepexopl.

Paznen 2 [oaynpoBoaHnKOBbIE IPUOOPHI.
2.1. ITonynpoBOAHUKOBEIE TUOIBI.

[TonynpoBOAHUKOBBIM A1HOA, €M0 XapaKTEPUCTUKHU U TapaMETPBbI.
OcHoBHBIE BUIBI TP00O0s p-n-niepexona. [lepexoansie mporecco




B TOJYIMPOBOAHUKOBOM JIMOJIE, HAKOIUICHHE M paccachblBaHHUE
U30BITOYHOTO 3apsizia, AMPy3uOHHAS €eMKOCTh. DKBUBAJICHTHAs
cXeMa  IOJYNPOBOJHUKOBOro  auofa. OCHOBHBIE  THUIIBI
MOJYIPOBOJHUKOBBIX JAUOAOB, UX KOHCTPYKLUH, apaMETPhl U
o0jacTu MpUMEHEHUSI.

Pasznen 3

IoaynpoBoaHnKoOBbIE PUOOPHI.
3.1. IloneBble TPaH3UCTOPHI.

IToneBeie TpaH3UCTOPHI C 3aTBOPOM B BHJIE p-n-mepexona. Mx
YCTPOMCTBO, MPUHIMI  JCHCTBHUA, CXEMbl  BKIIIOYEHUS,
XapaKTEpUCTHUKH U NTapaMeTphl. 3aBUCUMOCTb XapaKTEPUCTHK OT
Temneparypbl. Harpy3ouHblil peXUM IOJIEBOIO TPaH3UCTOPA,
Harpy3ouyHble XapakTepucTukd. Dusznueckue sBICHUA Ha
MOBEPXHOCTH IMOJNyNpoBoAHUKA. [loneBble TPaH3UCTOPBL C
n3onupoBaHHbIM 3aTBOpoM (MOII- nwinu M/II-tpaszucropsr), ux
IOPUHLMI ~ JEHCTBUS,  XapakTEpUCTUKH U IapaMeTpsl.
Oco6ennoctn  momublx  M/III-tpan3zuctopoB.  OOGmacth
MPUMEHEHUS NIOJIEBBIX TPAH3UCTOPOB.

3.2. bunonasipHbie TPaH3UCTOPBHI.

Tpansucrop Kak cucTemMa JABYX B3aWMOJCHCTBYIOIIUX p-N-
nepexonoB. Bo3MoxHbIE pexuMbl pabOTBl TpaH3UCTOpA:
AKTUBHBIN (yCUITUTENbHBIN), OTCEUYKH, HACBIIEHHS], HHBEPCHBIH.
®dusnueckue npoueccsl B 0e3apei(poBOM TpaH3UCTOpPE B
AaKTUBHOM YCWJIHTEJIBHOM pexume. TOKH B TpaH3UCTOpE.
Koapduumenr mepemayn SMHUTTEPHOTO TOKa M €O
cocTaBisitonre. Tpr cXeMbl BKIIIOYSHHS TPAH3UCTOPA: ¢ O0IIUM
SMUTTEpPOM, C oO0mieii 0a30d ©  OOIUM  KOJJIEKTOPOM.
XapaKTepUCTUKH TPAaH3UCTOpa B cxemax ¢ oOmeil 0a3oil u ¢
00IKM SMUTTEPOM. BiinsiHue TeMnepaTypbl Ha XapaKTepUCTUKU
TpaH3ucTOpa. TPaH3UCTOpP KAK JIMHEWHBIH YETHIPEXITONMIOCHUK.
CucteMbl MaTOCUTHANBHBIX (MG (epeHInaTbHbIX) TTapaMeTPOB
TpaH3ucTtopa. OnpeneneHre MaJOCUTHAIBHBIX AapaMETPOB IO
XapaKTepUCTUKaM TpaH3ucTopa. Pabora TpaH3ucropa mpu
HaJlMYMd Harpy3kKd B KOJUIEKTOpHOW 1enu. Harpy3ouHble
XapakTepUCTUKU TpaH3uctopa. [lapamerpsl, Xxapakrepusyromue
peXUM YCUJICHMS, OMNpPEIEICHHE HX MO0 XapaKTepHUCTHUKaM.
Bribop paboueill TOYKM TpaH3UCTOpPA B PEKHMME YCHIICHUS.
CxeMOTeXHMUYECKHE CIOCOObl  3ajJaHusl pabodyeld  TOUKH.
BnusiHue HenMMHEMHOCTH BXOAHBIX XapaKTEPUCTUK Ha PaboOTy
TpaH3UCTOpa B pexume ycwieHus. Pabora TpaH3zucropa Ha
BBICOKMX uacToTax. JlpeiipoBbie Tpan3ucropsl. Ilapamerpa,
XapaKTepU3yIOIUe BBICOKOYACTOTHBIE CBOMCTBA TPAH3UCTOPA.




OKBUBAJICHTHbIE CXeMbl TpaH3ucTopa (dopMmManbHBIE H
¢usnueckue). Mojenn TpaH3UCTOpA, UCIOJIb3yeMble IpU
KOMITBIOTEPHOM HPOEKTHPOBAHUM AJIEKTPOHHBIX cxeM. Pabora
TPAH3UCTOpA B PEXHUME MNEPEKIIOUEHUS. YCIIOBUS OTCEUYKH U
Haceimlenus. [lepexoaHbple mporecchl B TPaH3UCTOPE IMPH
nepexioueHun. [lapameTpa TpaH3UCTOPOB B HWMITYJIECHOM
pexxuMe. TpaH3UCTOPHBIM KIIIOY, ITOCTPOEHHBIM IO CXEME C
ob0mum smutTepoM. IlpenensHO [omycTHMBIE TapameTpbl

TPaH3UCTOPA.

Paznen 4

OnTo3eKTpOHUKA.
4.1. ®oTO3NEeKTPUYECKUE U H3ITydaTeNIbHbIE TPUOOPHI.

®DoTOpe3nCTOPhl, WX KOHCTPYKIUS, XapaKTePUCTUKH U
napamMeTpsl. (DPU3WYECKHE TPOIECCHl B P-N-TIEPEX0Ne MpHU
Bo3nelictBun  cBeta. Doto OJC. dDororaibBaHUYECKHC
aneMeHTbl. @OTOMWOMbI, OCHOBHBIE PEXHMBI WX pPaOOTHI.
XapakTepucTuky U napaMeTpbl $GotoanoaoB. OCHOBHBIE THITHI
dbotommono.  DOTOTPAH3UCTOPHI:  TPHHIUIN  JEHCTBUSI,
O6nactu
Pa3IUYHBIX THUIOB TIOJYIPOBOAHUKOBEIX (DOTORIEKTPHICSCKUX
npubopoB. M3nydaronye moynpoBOIHUKOBLIE MPUOOPHI U UX

NPUMEHEHHUE.

XapaKTCPUCTHUKHU, mapaMcCTphI. MMPUMCHCHUA

4.3. Ilpaktuyeckue (CEMUHAPCKHE) 3aHATHUS
TeMbl MpakTHYECKHUX 3aHITUN U UX TPYIOEMKOCTb ITPUBE/ICHBI B TabHIIE 5.

Tabnuna 5 — [IpakTrueckue 3aHATHS U UX TPYJIOEMKOCTb

N3 aux No
Tembl Dopmbl .
No TpynoeMKoCTb, | IpaKTUUECKOH | pa3aena
MPaKTUYECKUX MPaKTUYECKUX
/1 = " (qac) IIOATOTOBKH, | JUCIIHII
3aHATUI 3aHATHI
(1ac) JIMHBI

VY4eOHbIM IIaHOM He MPeyCMOTPEHO

Bcero

4.4. JlabGopatopHble 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYAOEMKOCTb IIPUBEEHBI B TabH1LIE 6.

Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb

N3 Hux No
No HapmenoBaHHe TaBOPATOPHBIX paboT TpyaoeMKoCTbh, | MPaKTUUECKOU | pa3aena
/i (gac) IMOATOTOBKH, | JUCIHUII

(1ac) JIUHBI
Cemectp 4
1 | Onpenenenue WWPHUHBI 3aIPELICHHON 30HBI 4 1
MOJIYIPOBOJTHUKOB
2 HccnenoBanue BRIIPSIMUTEIBHBIX THOJIOB 4 2




3 HccnenoBanue mojaeBbIX TPAH3UCTOPOB C 4 3
yHOpaBisieMbIM (p-n) NEPEeX00M

4 UccnegoBanue noaeBbIX TPAH3UCTOPOB C 6 3

U30JIMPOBAaHHBIM 3aTBOPOM
5 | UccnenoBanue OUTMIONSPHBIX TPAH3UCTOPOB, 6 3
BKJIFOYEHHBIX I10 cXeMe ¢ 001iei 0a30it

6 | MccnenoBanue OUTMONSPHBIX TPAH3UCTOPOB, 6 3

BKJIIOYEHHBIX 110 CXeMe C 00IIIM
HYMHUTTEPOM
7 Hccnenoanne GOTOTPaH3UCTOPOB 4 4
Bceero 34

4.5. KypcoBoe npoekTupoBaHue/ BHIMOJHEHUE KypCOBOM PabOThI
Y4eOHBIM MIaHOM HE TPEIYyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaromuxcs
Bupl camocTosiTenbHOM paboTh U €€ TPYIOEMKOCTh ITPUBEICHBI B TaOHIIe 7.

Tabnuma 7 — Buapl caMOCTOSITEIBHON PaOOThI M €€ TPYJA0SMKOCTh

o Bcero, | CemecTp 4,
Bun camocrositensHOM paboThI
Jac qac
1 2 3
W3ydeHne TeopeTHIeckoro MaTepuaia
10 10
muctumiuasl (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Breinonnenue pedepara (P)
IToaroroBka K TeKyIIeMy KOHTPOJIIO 15 15
ycneBaemoctu (TKY)
Jomamiraee 3ampanue (/13)
KonTponbnbie padotsl 3a0uankoB (KP3)
[ToaroroBka K mpoMexKyTOUHOM 15 15
arrecrauuu (I1A)
Bcero: 40 40

5. IlepeueHp yueOHO-METOAMUYECKOTO OOECTICUEHUS
11l CAMOCTOSITENIbHOM pab0Thl 00yUYaIOIIMUXCsl [0 JUCHUIUINHE (MOIYIIIO)
VY4ebHo-MeToMueCcKre MaTepHaIbl U1 CaMOCTOSTENbHOM paboThl 00yUaromuXcs YKa3aHsl B I1.11.
7-11.

6. IlepedeHs MeYaTHBIX U DIEKTPOHHBIX YICOHBIX N3JaHUN
[TepedeHp MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX M3/IaHUH TPUBEICH B TaOmuUIE 8.
Tabnuna 8— [lepedeHb NeUaTHBIX M AIEKTPOHHBIX YUEOHBIX U3TaHUI

KonuuecTBo sK3eMIuisipoB B
Onbmmorteke
(KpoMe AITEKTPOHHBIX

IK3EMIUISIPOB)

udp/

bubnuorpaduyeckas ccobuika
URL anpec pad




621.38 ByabryeB, AHaTOIMH 3
b 90 JleoHUI0BHY. DIEKTPOHHBIE
npuOopkl: yueOHoe

nmocobue / A JI. Bynsraes, B. A.
IIpoxopenko. - MuHcK : Bricm.
mk., 1987. - 315 c.
621.315.5/.61 | llerpos, K. C. Paguomarepuarnsi, 4
130 PaIOKOMIIOHEHTBI U JJIEKTPOHUKA:
yuebnoe nocodue / K. C.

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

ISBN 5-94723-378-9

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

7. TlepedeHb IEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH(OPMALMOHHO-TEIEKOMMYHHKALMOHHOM ceTn « HTepHeT»
[Tepeuenn ANIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB uH(popManOHHO-
TEIEKOMMYHHKALMOHHOH ceTn «HTepHET», HEOOXOMUMBIX JUIsi OCBOCHHUS JUCLHUILTUHBI
npuBeACH B Tabmuie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX O0pA30BATENBHBIX PECYpCOB HH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «HTepHET»
URL anpec HaumenoBanue

8. IlepeueHr HHPOPMAIIMOHHBIX TEXHOJIOTHI
8.1. Ilepedyenr mporpaMMHOTO OOECIEUEHUs, HCIOIB3YEeMOT0 TIPH OCYIIECTBICHUU
00pa3oBaTeNFHOTO MPOIIecca Mo JUCIUTUINHE.
[TepeueHs HCIIOIB3YEMOT0 IPOrPAMMHOTO OOecrieueHus npezcTasieH B Tabmumne 10.

Tabmmma 10— IlepeyeHs mporpaMMHOTO 00ECTICUCHHS
Ne /it HaumenoBanue

He npenycmotpeno

8.2. [lepeuenp MH(POPMALMOHHO-CIPABOYHBIX CUCTEM,HCIIOJIb3YEMBIX npu
OCYILECTBICHHH 00Pa30BaTEIBHOIO MPOLECcca MO AUCLUIITNHE

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

Taommma 11— Ilepeyerr nHGOPMANMOHHO-CIIPABOYHBIX CHCTEM
Ne i/t HanmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKasl Oaza
CoctaB MarepHambHO-TEXHUYECKOW 0a3bl, HEO0OXOJUMOW JJsi  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo JUCIHILINHE, TPEICTaBICH B Tabmuiel2.



Tabmmma 12 — CoctaB MaTepuaaIbHO-TEXHUICCKOM 0a3bl

Ne HanmenoBanue cocTaBHON 4acTH Howmep aymuropnn
n/n MaTepHATHHO-TEXHUIECKOM 0a3bl (Ipu HEOOXOAUMOCTH)
1 | JlekunoHHas ayauTopus 24-02 (yn. I'acremo,

15)
2 | JlabopaTopusi DNEKTPOHUKHU 22-09 (yn. l'acremno,
15)

10. OueHouHble CpeACTBa IS MPOBEACHHS MPOMEXKYTOYHON aTTeCTalluN
10.1. CocTaB OLIEHOYHBIX CPEACTBAJISA MPOBEACHHUS MPOMEKYTOUHOM arTecTaluu
00y4JaroIIUXCs MO0 TUCIUIUIMHE IPUBEIeH B Tabuie 13.
Tabmmma 13 — CocTaB OIEHOYHBIX CPEJCTB JUIS NPOBEICHHSI TPOMEKYTOUHON aTTeCTAluU

Bunx npomMeXyTOYHON aTTecTaluu IIepeyeHb OLICHOYHBIX CPENCTB
DK3aMeH Cromcok BOIpOCOB K IK3aMEHY;
DK3aMeHAIMOHHBIC OMIICTEL,
3agaun;
TecTsbl.

10.2. B kauecTBe KpUTEpUEB OLEHKUM YPOBHA CHOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIIMH O0YYaroNMMHKCS TPUMEHSETCS S-0ayimbHas IMIKaia ONEHKH C(HOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTOpas puBeicHa B Tabmuie 14. B Teuenne cemectpa MOXKET HCIIONB30BATHCS
100-6annpHast mKaga MOAYIbHO-PEUTHHIOBOM CUCTEMBI Y HUBEPCUTETA, ITPABUiIa HCIIONb30BAHUS
KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMaTUBHBIM akToM ['Y ATl
Tabmuna 14 —Kpurepun orieHKH ypoBHS C(HOPMHPOBAHHOCTH KOMIETECHITHIA
OreHKa KOMITETEHIIUH

S-OayubHas mIKasIa

XapakTteprcTrka c(hOpMUPOBAHHBIX KOMIIETEHIHI

— o0OyJaromuiicss TIy0OOKO M BCECTOPOHHE YCBOWJI TPOTPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, TTOCIICAOBATEILHO ¥ TPAMOTHO €T0 M3J1aracT;
— ONMUPAsACh HA 3HAHUS OCHOBHOW WM JOTNOJHHUTEIILHOW JINTEPATYPHI,
TECHO TMPHUBS3bIBACT  YCBOCHHBIC  HAy4yHbIC  IIOJIOKEHHUS  C
MPAKTHUCCKOMN eATEIbHOCTRIO HAPaBICHHUS;

— yMeJIo 00OCHOBBIBACT U apTyMEHTHUPYET BbIIBUTaEMbIC UM UICH;

— JIeNaeT BBIBOALI M 0000IIECHMS;

— cBOOOJIHO BJIAJIEET CUCTEMOM CIEIUATH3UPOBAHHBIX TOHSITHUIA.

— 00y4JaroNMiics TBEPAO YCBOMWJI MMPOrPAMMHBIH MaTepHrall, FPaMOTHO
M TO CYIIECTBY W3JIaracT €ro, OMUpasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI;

— HE JIOMYCKAaeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHS C TPAKTUYECKOW JCATEIbHOCTHIO
HaIpaBJICHUS;

— apTyMEHTUPYET HAYYHBIE TTOJOXKCHHSI,

— JIeNaeT BBIBOALI M 0000IIECHNS;

— BIAJCET CUCTEMOMN CIIENHUAIN3HPOBAHHEIX TOHSATHH.

— 00yJaronuiics yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIH MaTepra,
MO CYIIECTBY HM3JIaraeT €ro, ONUpPasch Ha 3HAHUS TOJBKO OCHOBHOIA
JIUTEPATYPHI;

— JIONyCKaeT HECYIECTBCHHBIE ONIMOKH U HETOYHOCTH;

— WCIIBITBIBAET 3aTPYAHEHUS B MPAKTHUYCCKOM NMPUMEHECHUH 3HAHHUN
HaIpaBJICHUS;

— ¢1a00 apryMEHTUPYET Hay4HbIC IOJI0KCHHS

«OTJIMYHO»
(GauTCHO»

«XOpOo1o»
(GauTCHO»

«Y/IOBIIETBOPHUTEIIHLHO
«3aYTEHO»




OreHKa KOMITETEHI TN

5-0ayuIbHAs ILIKaJIa

XapakTteprcTrka c(hOpMUPOBAHHBIX KOMIIETEHIHI

— 3aTpyJHseTcs B GopMyIMpOBaHUH BEIBOJIOB U 00OOIICHHUIA;
— YaCTUYHO BJIA/ICET CHCTEMOM CIIEIHATN3UPOBAHHBIX TIOHITHH.

«HCYIOBJICTBOPHUTCIILHO»
«HE 3a4YTCHO»

— o0OyJaromuiicss He YCBOWJ 3HAYUTEIBHOH YacTH MPOTPaMMHOIO
MaTepuana,

— JIOTyCKaeT CYIIECTBCHHBIC OMIMOKA H  HETOYHOCTH TIPH
paccMOTPEHUU NIPOOIJIeM B KOHKPETHOM HAIPaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM TPUMEHEHUH 3HAHUIA;,

— HE MOXXET apr'yMEHTHPOBATh HAYYHBIE TTOJIOKCHUS;

— He GOPMYITUPYET BBIBOJIOB U O0OOIIICHHUH.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUS UJIM MHbIE MATEPHAIIbI.
Bomnpocs! (3agaun) a5 sK3aMeHa pecTaBieHsl B Tadauie 15.

Tabnuna 15 — Bonpocs! (3a1aun) 11t SK3aMeHa

Ne n/mt [lepeuyens Bompocos (3amay) is IK3aMeHa Kon
WHAMKATOpa

1 IlomynipoBOJHHUKH ¢ COOCTBEHHOM 3JIEKTPOIPOBOJHOCTHIO. I1K-1.3.1

2 ITomyIpOBOTHUKHY € 3JIEKTPOHHON HIIEKTPONPOBOTHOCTHIO [IK-1.¥.2

3 IoyTTpOBOTHUIKY € IBIPOYHOM 3JIEKTPOITPOBOTHOCTHIO. IIK-1.B.1

4 Hpeiidosolii u 1uddy3MOHHBINA TOK B TIOJYIPOBOAHUKAX. IIK-1.3.1

5 OJIeKTPOHHO-ABIPOYHBIH TEPEX0 B COCTOSHUH PABHOBECHS. [K-1.y.2

6 IIpsMoe 1 o6paTHOE BKIIOYEHHE P-N-TIepPeXoa. IIK-1.B.1

7 TeopeTrueckas M peaybHast BOJIbTaMIIEpPHAS XapaKTEPUCTHKA I1K-1.3.1
p-n-nepexoza.

8 Buzsl mpo6oeB p-n-niepexojia U uX 0COOEHHOCTH. [IK-1.y.2

9 EmkocTH p-n-nepexofa. I1K-1.B.1
BrInpsiMUTeNbHBIC JUOJIBI. T1K-1.3.1

11 OAHOMONYIEPHOAHBIN BRIIPSIMUTEINb — IPUHIIUI €T0 [K-1.¥ .2
HeNCcTBUA.

12 Brnusinue TeMmeparypbl Ha BOIBTaMIIEPHBIC XapaKTEPUCTHKU IIK-1.B.1
MOJTYTPOBOJHUKOBBIX JTHOMIOB.

13 I'padmaeckuii MeTox OTIpeieTICHIS MapaMeTpoB pabodero I1K-1.3.1
PEKHMMa MOTYIPOBOIHUKOBBIX JIHOJIOB.

14 IomypoBOTHUKOBBIE CTAOMIUTPOHEI, CIIELIHAIbHBIC [IK-1.¥ .2
napaMeTphl MOJIYITPOBOAHUKOBBIX CTAOMIMTPOHOB.

15 AHann3 paboTHI ITOJYTIPOBOTHUKOBOTO CTAOMIN3aTOpa IIK-1.B.1
HAMPSDKEHUS C TIOMOIIBIO JIMHHH HATPY3KH.

16 Bapukaribl, cXxeMbl BKJIFOUEHUS B JICKTPUYECKYIO IEIIb, IIK-1.3.1
OKBHBAJCHTHAS CXeMa BapuKaIra M ero OCHOBHBIC MTApaMeTPhL.

17 TyHHeIBHBIE TUOABI, OCHOBHEIE ITAPaMETPHI TYHHEIBHBIX TIK-1.Y.2
JIMOJIOB, AHAITN3 BOJILT-aMIICPHOU XapaKTePUCTHKU
TYHHEJIBHOTO JINOJIA C MOMOIIBIO DHEPTETHUECKUX JUATPAMM.

18 CTpyKTypa IOJICBOTO TPAH3UCTOPA C YIPABIISIONINM P-n IIK-1.B.1
MEepEeX0JIOM U MPHHIIMII €r0 padoTHL.

19 DIEeKTPUUECKUE CXEMBI BKIIFOUEHHS TOJIeBBIX TpaH3ucTopos ¢ | [1K-1.3.1
YIPABISIFOLIMM P-N IEPEXO0JIOM B UX OCOOCHHOCTH.

20 CeMelCTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTHK MOJIEBBIX IIK-1.V.2
TPaH3UCTOPOB C YIPABISIONIAM P-N IEPEXOJOM U UX
0COOEHHOCTH.




21

CeMelCTBO BBIXOJHBIX XapaKTEPUCTHK MOJIEBBIX TPAH3UCTOPOB
C YIPAaBJISFOIINM P-N MIEPEXOA0M B X 0COOEHHOCTH.

IIK-1.B.1

22

3aBHCHUMOCTD KOH(bHpraHHH «KaHaJa» IIOJIEBBIX
TPAH3UCTOPOB C YHPABJIAIOIIUM P- N1 IEPEXOAOM OT U3MCHCHUA
HAIMpsHKCHUA «CTOK-UCTOK» IMMPHU MOCTOAHHOM HAITPSAYKCHHUU
«3aTBOP-HUCTOK».

[IK-1.3.1

23

I'padraeckmii criocod MoCTpOeHHs CTOKOBO-3aTBOPHBIX
XapaKTCPUCTHUK IO BEIXOAHBIM XapaKTCPUCTHUKAM II0JIEBBIX
TPAH3UCTOPOB C YIPABJISIOUINM P-N MEPEXOIOM.

IIK-1.V.2

24

Crpykrypa MII noneBoro TpaHzucropa ¢
«MHAYIIMPOBAHHBIM» KaHAJIOM W IPHUHIIUN €T0 paboThI.

[IK-1.B.1

25

OnexTpuueckue cxeMbl BkItoueHus MJITT noneBbix
TPAH3UCTOPOB C KUHAYLIIUPOBAHHBIM» KaHAJIOM U UX
0COOEHHOCTH.

IIK-1.3.1

26

CeMeiicTBO CTOKOBO-3aTBOPHBIX XapakTepucTuk M1
MIOJIEBBIX TPAH3UCTOPOB C «UHAYLIMPOBAHHBIMY KaHAJIOM U UX
0COOEHHOCTH.

IIK-1.V.2

27

CeMelicTBO BBIXOAHBIX XapakTepucTuk M/IIT nonessix
TPAH3UCTOPOB C «MHIYLUPOBAHHBIM» KaHAIOM U UX
0COOEHHOCTH.

IIK-1.B.1

28

Crpykrypa MII moneBoro TpaH3ucTopa co «BCTPOSHHBIM»
KaHAJIOM W MPUHIIUI €r0 paOoThI.

[IK-1.3.1

29

DnexTpuueckue cxeMbl BkItoueHus MJITT noneBbix
TPAH3UCTOPOB CO BCTPOCHHBIMY) KAaHAJIOM U MX OCOOCHHOCTH.

IIK-1.¥.2

30

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

[IK-1.B.1

31

CemeicTBO BBIXOAHBIX XapakTepuctuk M/IIT moneBbix
TPAaH3UCTOPOB CO «BCTPOCHHBIM» KaHAJIOM M MX OCOOCHHOCTH.

I1IK-1.3.1

32

JuddepernnanbHpie WM MaTOCHTHAIBHBIE TapaMeTPhI
TIOJIEBBIX TPAH3UCTOPOB.

IIK-1.¥.2

33

PaboTa moneBbIX TPaH3UCTOPOB B JTUHAMHUYECKOM PEKHME.

[IK-1.B.1

34

Otnmune onpeaeneHus AuddepeHnaIbHbIX TapaMeTpoB B
JUHAMHYECKOM PEXUME OT UX ONpEeeICHHUs B CTATHIECKOM
pexKHUME.

[IK-1.3.1

35

YCTpOHCTBO ¥ KOHCTPYKTUBHBIE OCOOCHHOCTH OUTOIAPHBIX
TPaH3UCTOPOB.

IIK-1.V.2

36

DIEKTPUUECKUE CXEMBI BKIFOUCHUS OUITOIIIPHBIX
TPAH3UCTOPOB U MX OCOOCHHOCTH.

IIK-1.B.1

37

PaGora 6I/IHOJ'I$IpH01"O TPaH3UCTOPA, BKIIFOYCHHOI'O 110 CXEME C
O6I]_Ief/i 68,30171, B PCKUMAX «KOTCCUKM» U «KHACBIIICHUA.

[IK-1.3.1

38

PaboTa GumonsipHOTO TPaH3MUCTOPA, BKIIFOYSHHOTO IO CXEME C
o011eit 6a30i1, B «<aKTUBHOMY» PEKHME.

IIK-1.V.2

39

CeMelCTBO CTaTUYECKUX BXOAHBIX XapaKTePUCTUK
OHIIOIAPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO 0 CXEME ¢ OOIIeH
0a30ii, 1 IX 0COOCHHOCTH.

[IK-1.B.1

40

CeMeNCTBO CTaTUYECKUX BBIXOAHBIX XaPAKTEPUCTUK
OHITONIIPHOTO TPAH3UCTOPA, BKIIOYEHHOTO IO CXEeMe ¢ 00IIei
0a30i, 1 KX 0COOEHHOCTH.

I1IK-1.3.1

41

PaboTa GUMONSPHOTO TPaH3UCTOPA, BKJIFOYEHHOTO IO CXEME C
OOIIMM SMUTTEPOM, B PEKHMAX KOTCCUKH» M «HACHIIICHUSY.

[IK-1.¥ .2

42

Pabota 6I/IHOJ'I5{pHOFO TPAaH3UCTOPA, BKIIFOYCHHOTI'O 110 CXEMC C
O6IJ_II/IM OMUTTCPOM, B KAKTUBHOM» PCIKUMCE.

IIK-1.B.1




43 CeMeicTBO CTaTHIECKUX BXOJHBIX XapaKTEPHCTHK IK-1.3.1
OHITONIIPHOTO TPAH3NUCTOPA, BKIFOYESHHOTO IO CXeMe C O0IIHM
SMHUTTEPOM, M HX OCOOEHHOCTH.
44 CeMelCTBO CTaTHUECKUX BBIXOHBIX XapaKTEPUCTUK [IK-1.¥ .2
OHITONIIPHOTO TPAH3UCTOPA, BKIFOUYSHHOTO IO CXeMe C O0IIHIM
OMHUTTEPOM, M UX OCOOEHHOCTH.

45 CxeMa BKITIOUCHHS OUIIOJISIPHOTO TPAH3UCTOPA ¢ OOIIIM IIK-1.B.1
KOJUICKTOPOM B «aKTHBHOM» PEXXUME U €€ 0COOCHHOCTH.

46 Cuctema H napameTpoB OUIIOIISIPHBIX TPAH3UCTOPOB. I1K-1.3.1

47 DOTOTPAH3UCTOP, YCTPOUCTBO M MPUHLIUT JEHCTBUS. [K-1.y.2

Bomnpocsr (3agaun) nns 3adera / audd. 3auerta npeacrasieHsl B Tabiuie 16.
Tabmmma 16 — Borrpocs! (3anaumn) uist 3adeta / nudd. 3auera

Kon

Ne /it Ilepedens BommpocoB (3a1ad) A 3a4eTa / I . 3a4€Ta
P P ( ! )H ! q)(b HHAWKATOpa

Y4eOHBIM MIaHOM HE MPEAYCMOTPEHO

Ilepeuenp TeM a1 KypcOBOI'O MPOEKTHPOBAHMS/BBIIOIHEHUS KYpPCOBOW pPabOThI
npeJicTaBiIeHbl B Ta0nuie 17.

Tabnuna 17 — IlepedeHp TeM sl KypCOBOTO MPOSKTUPOBAHUS/BBITIONHEHUS KypCOBOH pabOThI
No /i [TpumepHBIii IepedeHb TeM sl KypCcOBOTO IPOEKTHPOBAHMS/BHIIOTHEHUS
KYpCOBOi1 paboThI

Y4eOHBIM IJTAHOM HE TPEyCMOTPEHO

Bompocsr st mpoBenieHHMs TMPOMEXYTOYHOW aTTECTAIlMd B BHIE TECTUPOBAHUS
MpeJICTaBJICHbBI B Tabnwuie 18.

Tabauna 18 — [IpumepHslil mepedeHb BONPOCOB sl TECTOB

Kon

Ne /m IIpumepHBIii IepedeHs BOMPOCOB AJI TECTOB
MHJIKaTOpa

[lepeueHs TeM KOHTPOJBHBIX Pa0dOT MO JUCHUIUIMHE OOYYarolUXCs 3a09HON (opmbl
00y4eHus1, IpeICTaBJIeHbI B Tabmuie 19.

Tabmuma 19 — IlepedueHb KOHTPOJIBHBIX pabOT
Ne n/m [lepeueHb KOHTPOJIBHBIX PaOOT
He npeaycmoTpeno

10.4. Metoguyeckue  MaTepualbl,  OMNPENECIAIONIMEe  MPOUEAYpPbl  OIEHUBAHUA
MH/IMKAaTOPOB, XapaKTePU3YIOUIMX OJTambl (OpMUpOBaHMA KOMIETEHIMH, Ccoaepxarcsi B
JMOKaJbHBIX HOpPMAaTUBHBIX akTax [YAII, pernaMeHTHpYIOIIMX TMOPSIOK U MPOUEAYPY
MPOBEIEHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOYHON aTTecTalli 00yJaroImuXcs
I'VAIL

11. MeTO)II/I‘{CCKI/Ie YKa3aHuAg Oj1id 06yqalonmxca 110 OCBOCHHIO JUCIUIIIIMHBI

11.1. Meronuueckue yka3aHust Uil OOYYAIOIIMXCA IO OCBOCHHIO JICKIIMOHHOTO
Matepuana (eciu npedycMompeHo yueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHHUE JIEKIIMOHHOTO MarepHaia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIIy0OKOe U SICHOE M3JI0KEHUE Y4eOHOro MaTepuaia. Ha3HaueHre COBPEMEHHOM JICKIIMU B PaMKax
JUCUMIUIMHBL HE B TOM, YTOOBI MHOJYYUTh BCHO HH(OPMALUIO MO TeMe, a B OCBOCHUH



(yHIaMEHTAIBHBIX MPOOJEM JUCHUIUIMHBI, METOAOB HAy4YHOTO IMO3HAHHUS, HOBEHIINX
JOCTIKCHUHM HAydHOHW MBICTH. B yueOHOM mpoliecce JISKIUA BBIMTOJHACT METOMOJIOTHUECKYIO,
OpraHU3aIlMOHHYI0 M MH(GOPMAIMOHHYI0 (PYHKIUHU. JICKIIUS pacKpbhIBacT MOHATHHHBIN amnmapar
KOHKPETHOH 00JlacTH 3HaHMS, €€ MpOOJIeMBI, JaeT LEJIbHOS IPEICTaBICHUE O JIUCIMILIUHE,
ITOKa3bIBaCT B3aUMOCBS3b C APYTMMH JUCLMILIMHAMH.

IInanupyeMele pe3yJIbTAThL IIPH OCBOSHUH 00YYAIOIIMMUCS JIEKIHOHHOI0 MAaTEPHAIA:

—  TIOJYYCHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUH, YPOBEHL KOTOPHIX
OmpenemnseTcs UEJIEBOM YCTaHOBKOM K KaXA0W KOHKPETHON TEME;

— TIOJY4YE€HHE OTbITAa TBOPUYECKON PabOTHI COBMECTHO C TIPEIOIaBaTeNeM;

— pasBuTHEe TPO(ECCHOHATLHO-ACIOBEIX  KAuecTB, JIIOOBU K  TNPEAMETY W
CaMOCTOSITEIbHOTO TBOPUECKOTO MBIIIUICHUS.

— TIOsIBIIEHUE HEOOXOJUMOTO HHTEpeca, HE0OXOAMMOTO JJIsS CAMOCTOSTENLHOM PaboThI;

—  TIOJYYCHHE 3HAHWH O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU M TEXHHUKH U O MTPOTHO3E
WX pa3BUTHUs Ha ONMMKaWITNe TOJIbI;

— HAy4YUTbCS METOJAMYECKHM o0OpabaThiBaTh Marepwall (BBIACIATH TJIABHBIE MBICIH H
MOJIOXKEHUS, PUXOUTHh K KOHKPETHBIM BBIBOJIAM, TOBTOPSITH UX B PA3IMUHBIX (POPMYITUPOBKAX);

—  TOJYYEHHE TOYHOrO MOHUMAHMS BCEX HEOOXOAMMBIX TEPMHHOB U MOHSATHH.

JIeKIIMOHHBI Marepual MOXKET CONPOBOXKIATHCA JISCMOHCTpAllUCH CIIAWJIOB H
WCIONL30BAaHUEM Pa3JaTOYHOrO MaTepuasia TpU TMPOBEJACHUM KOPOTKHX JHCKYCCHH 00
O0COOCHHOCTSIX MMPUMEHEHUS OT/JEIbHBIX TEMATHK I10 JIUCIUTUINHE.

CTpyKTypa OpeaoCTaBIEHHs JIEKIIMOHHOIO MaTEpHAIIA;

—  Jlekuuwu;

— JleMoHCTpaIus NpoOMBIIIIIEHHBIX 00Pa3I0B MOTYPOBOJHUKOBBIX PUOOPOB;

— JleMOHCTpAaIUs SJCKTPHUSCKUX CXEM BKIIOUYCHHUS MOTYIPOBOIHUKOBBIX PUOOPOB.

11.2. MeToanyeckue ykaszaHus Juisi OOydaloOlUMXCsS MO YYacTHIO B CEMUHApax (eciu
npeoyCMOMPEHO Y4eOHbIM NAAHOM HO OAHHOU OUCYUNTUHE)

OCHOBHOM I1€JIbI0 [T 00YYarOIEerocs SBISCTCS CHCTEMAaTHU3alus U 0000IIeHIE 3HAHUIA
Mo u3yyaeMoil Teme, pasneny, (GOPMHpPOBAHHE YMEHHS paboTaTh C JOMOJHUTEIbHBIMU
HUCTOYHUKAMU WH(OPMAIIUH, COIMOCTABIATh W CPAaBHUBATh TOYKH 3PEHHUS, KOHCIEKTHPOBATH
NPOYNUTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHHMS W T.I. B COOTBETCTBMHM C BeIylICH
JUIAKTHUECKON TICNTBI0 COACP AHUEM CEMHUHAPCKUX 3aHSITHH SBISIOTCS Y3JI0BBIE, Hambolee
TPYJIHBIC JUIS TOHWUMAHHUS W YCBOCHHUS TEMBI, pa3ieibl TUCHUILUIMHBL Crennudukond AaHHON
(OpMBI 3aHATHI ABISETCS COBMECTHAs padoTa MpenoaaBateNss U 00yJaromerocs Haja pelicHueM
MOCTABJICHHOW TMpPOOJEeMBbI, a TMOUCK BEPHOrO OTBETAa CTPOMTCS Ha OCHOBE YEPEIOBAHHMS
WHAVBUIYATBHON M KOJUIGKTUBHOM ESATEIbHOCTH.

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

TpeGoBaHus K IPOBEJICHUIO CEMUHAPOB

Obs3amenvHO 015 3aN0aHeHUs npenodasamenem

11.3. MeTtoauueckue ykazaHUs Ui OOYYAIOIIMXCS IO MPOXOXACHUIO MPAKTHYECKUX
3aHATHU (eciu npedycCmMompeHo YueOHbIM NIAHOM HO OAGHHOU OUCYUNIUHE)

[IpakTrueckoe 3aHATHE SBIACTCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuud ydeOHOTO
mpolecca, 3aKI0Yaroiascs B BHIMOIHEHUH 00yYaroIIMMHUCA MO0, PyKOBOJICTBOM IPENoaaBaTes
KOMIUIEKCa Y4eOHBIX 3aJaHWi C IIeNIbI0 YCBOGHHUS HAyYHO-TEOPETHYECKUX OCHOB Y4eOHOM
JTUCIUIUIMHBL, TPUOOPETEHHsI YMEHUI U HABBIKOB, OTIBITA TBOPYECKOH JeITeTLHOCTH.

[lenpro MpaKkTUYECKOTO 3aHSATHUS JJIsl 00yJaronierocs sSBISETCS MPUBUTHE 00yJatouMCs
YMEHUU U HaBBIKOB MTPAKTUYECKON IEITENBHOCTHU 110 U3YYaEMOU TUCLUIUIMHE.

[Tnaraupyemble pe3ynbTaThl IPU OCBOCHUN 00yYatoNUMCs IPAKTUIECKUX 3aHIATHN:



— 3aKperuieHHWe, yriayOJeHue, pacIIUpeHHe W JeTalu3alys 3HAHUN MPH PElICHHH
KOHKPETHBIX 3a1a4;

— Pa3BUTHUC II03HABATCIBbHBIX CHOCO6HOCTCﬁ, CaMOCTOATCIBHOCTH MBIIIJICHHA,
TBOPYECKOI aKTHBHOCTH;

— OBIQJCHHEC HOBBIMH METOJAMHW W METOJUKAMH HW3YYCHHS KOHKPETHOW y4eOHOM
JUCHUITIINHBI,

- BBIpa6OTKa CHOCOOHOCTH JIOTHMYECKOI'0 OCMBICIECHUS IMOJIYYCHHBIX 3HAaHUH JJIIsL
BBIITIOJTHECHU S 33[[3HHI>1;

— ofecrnieueHue parMoOHAIBHOTO COYETaHMS KOJUIEKTUBHON W WHAMBHIyaIbHOU (hopm
00y4eHusl.

TpeboBanus K MPOBEACHUIO MPAKTHUCCKHUX 3aHATHHA
Obs3amenbHo 07151 3aN0JHEHUs npenooasameiem

11.4. Meronuveckue ykazaHus AJi1 00yHaroIUXCs MO BBIIIOJIHEHUIO Ta00PaTOPHBIX paboT
(ecau npedycmMompeHo yueOnviM NIAHOM HO OAHHOU OUCYUNIUHE)

B xone BbinosnHeHus 1a00paTOpHBIX paboT 00ydaroUMiics T0JIKEH YIITyOUTh U 3aKpENUTh
3HaHMS, MPAKTUYECKHE HABBIKU, OBIIAJIETh COBPEMEHHON METOIUKON U TEXHUKOUW HKCIIEpUMEHTa
B COOTBETCTBUM C KBAJM(PHUKAIMOHHOW XapaKTepUCTHKOW oOyuaromierocs. BeimonHenue
71a00paTOpHBIX PabOT COCTOUT M3 HKCHEPUMEHTAIBHO-IIPAKTUYECKOM, pacueTHO-aHATUTHYECKOM
4acTel U KOHTPOJIBHBIX MEPOIPUATHM.

Brimonnenne mabopaTopHBIX pabOT 00ydaromuMCs SIBISETCS HEOTHEMIIEMOW YacThIO
W3yYeHHs JUCUUIUIMHBI, ONpeAesieMOil yd4eOHbIM IUTAaHOM, M OTHOCHTCS K CPEICTBaM,
o0eceYnBaroUM pPelieHHe CIeAYIONMX OCHOBHBIX 3a7a4 00y4aroerocs:

— I[pUOOpeTeHNe HaBBIKOB HCCIIEI0BAHUS MIPOLIECCOB, IBICHUN U 00BEKTOB, H3Y4aeMBbIX
B paMKax JaHHOW JHCUIUIUINHBL;

— 3aKpeIuieHWe, Pa3BUTHE W JAeTalu3alus TEOPETUYECKUX 3HAHWN, MOJYyYEHHBIX Ha
JEeKIMAX;

— MOJyYeHHEe HOBOM MH(POPMALIUH 110 U3y4aeMON AUCIUILIHHE;

— TpUOOpETEHNE HABBIKOB CAMOCTOSATEIHLHOM PabOThI ¢ TabopaTopHBIM 000PYI0BaHUEM
1 ipubopamu.

3aganue U TpeOOBaHUS K MPOBEJICHUIO J1a00PATOPHBIX paboT

HccnenoBanre XapakTepUCTUK TOTYNPOBOIHUKOBBIX MpuOOpoB. JlaboparopHas padora
BBITIOJTHSETCS OpHUraoil U3 IBYX-TPeX CTYIEHTOB HAa YHHBEPCAIHHBIX H3MEPUTEIHHBIX CTEH/IAX.
[TpoBenenne uccaenoOBaHUN OCYIIECTBISETCS B COOTBETCTBUU C 33/laHMEM M B YKa3aHHOU
MTOCJIEI0OBATEIBLHOCTH. Pe3ysIbTaThl H3MEPEHUH 3aHOCITCS B MPOTOKOJ UCIBITAHWH, KOTOPBIHI 10
OKOHYAaHUH HCCIIEOBAHUH JODKEH OBITH MPEICTABIICH IS IPOBEPKU MPEIOaBATEIIO.

CtpykTypa ¥ (hopMa oT4eTa 0 Ja00pPaTOPHOM padoTe

OT4YeT TOJKEH COJepKaTh: HAMMEHOBAHUE U LIEbh PA0OTHI; CXEMBI U3MEPCHHMIA; TAOTHIIBI
WU3MEPEHHBIX JaHHBIX; TpaQUKH XapaKTEePUCTUK HCCIEAYEMbIX OOBEKTOB; paCCUHUTAHHBIC
3HAYCHUS MaPaMETPOB UCCIIEAYEMbIX 00BEKTOB; KPATKUE BBIBOBI. OTUET BBIMOJIHACTCS Ha Oeoi
oymare opmara 297 x 210 kB. MM.

TpeboBanust k 0hopMIEHHIO OTYETa 0 Tab0paTOpHOU paboTe

OO6pa3zen; opopmiIeHHS THTYJIBHOTO JINCTa MpPUBEACH Ha caiire: https://guap.ru/standart/
I'paduku cTposiTcs Ha OTAEIBHBIX JHMCTaxX (opmara ordera. MIUTOCTpaniu MaibIX pa3MepoB
pasMemaTcs Ha OJHOM Jucre. Bce rpadmkn W pUCYHKH MOJDKHBI MMETh HYMEpAlHIo |
MOSICHSIIONINE TIOANHACH C yKa3aHHEM THIIAa HccienyeMoro o0bekTa. [IpuHIMIMaNIbHBIE CXEMBI
BBIUEPYHMBAIOTCS B COOTBETCTBUU ¢ TpeboBanusimu ECK/I.




1. AbGpamoB, A. II. Tpausucropel. MeToauueckue YyKa3aHHs K BBIIOIHEHHIO
71a00paTOPHBIX PabOT MO UCCIETOBAHUIO YCUIUTENBHBIX KAaCKaJ0B HAa OUIIOJIIPHOM M I10JIEBOM
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11.5. MeTtoanueckue ykazaHusi sl OOYYAIONIMXCS IO TPOXOXKACHUIO KypCOBOTO
MTPOCKTUPOBAHUS/BEITIOIHCHUS KYPCOBOH PabOTHI (eciu npedycmMompeHo yueOHbIM NAAHOM HO
OauHOU oucyuniune)

KypcoBoii mpoekt/ paboTa npoBouTCs ¢ 1enbi0 GOPMUPOBaHUS Y 00yUaOIUXCS OMBITa
KOMIUIEKCHOT'O PEIlIeHUs] KOHKPETHBIX 3a71ad MpodecCUOHATBHOMN IeITeIbHOCTH.

KypcoBoii mpoexT/ paboTa mo3BossieT 00yJaroimeMycs:

CTpyKTypa IIOSICHUTEILHOM 3aIIMCKHA KYPCOBOr'0 MPOEKTa/ PaOOTHI
Obs3amenvHO 015 3aN0aHeHUs npenodasamenem

TpeboBanust K 0hOPMIIEHHIO ITOSCHUTENHHOM 3aMCKU KYPCOBOI'O IPOEKTa/ pabOTHI
Obs3amenvHO 01 3aN0IHEHUs NPenodasamenem

11.6. MeTonuueckne yka3aHus I 00YUYaIOMIUXCS 0 MPOXOKACHUIO CaMOCTOATEIILHOM
paboThI

B Xoze BBINOIHEHUST CAaMOCTOSATENBHOM paboThl, 00yYarOUIMICS BBINOIHSAET paboTy 1O
3aJaHUI0 M TPH METOAMYECKOM PYKOBOJCTBE IpEIojaBaTelisi, HO 0e3 ero HernocpeICTBEHHOTO
ydacTusl.

Jns oOyuaromuxcst mo 3a04HOi (opme 0OydeHHus, camoCTOsTeNbHas PadoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBHYIO PadoTy.

B mporiecce BBIMONHEHUST CaMOCTOSTEIBLHONW paboTh, Yy oOywarorierocs (GopMUpyeTCs
1esecoo0pa3Hoe IIaHUPOBAHUE PabOUEro BPEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS U
HaBBIKM B YCBOGHHHM W CHCTEMAaTH3allMd TPUOOpPETaeMbIX 3HAHWH, OOECTIeYMBAET BBHICOKHI
YPOBEHb YCIIE€BAEMOCTH B TMEPHOA OOYYEHHS, TIOMOTAaeT IIOJyYUTh HABBIKM MOBBIIICHHS
npoeCCHOHATBHOTO YPOBHSL.

MeroandeckuMy ~ MaTepHajaMu, — HANPaBISIONIMMU  CAMOCTOSTEIBHYIO  PadoTy
00yJaIONUXCASBIISIOTCS:

—  y4eOHO-METOANYECKUI MaTepuall 1o JUCUUILIHHE,

—  METOJHMYECKHE YKa3aHWsI 10 BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (s 00ydaronmxcst
0 3204HOM (hopMe 00yUeHUsI).

11.7. Metoauueckue yka3aHus A5l 00y4aroImuXcs 1Mo MPOX0XKASHUIO TEKYIIET0 KOHTPOJIS
YCIIEBAEMOCTH.

Texyluif KOHTPOJb YCIEBAEMOCTH IpelyCMAaTpUBAaET KOHTPOJIb KadecTBa 3HAHUUI
o0yJaromuxcs, OCyIIECTBISIEMOT0 B TEUCHHE CEMECTpa C IIeTbI0 OICHWBAHUS XOAa OCBOCHUS
JUCLUITAHBL.

11.8. MeToanyeckue yka3aHus JJIs OO0YYarOIIMXCS MO MPOXOXKICHUIO MPOMEKYTOYHON
aTTeCTAIUN.

[TIpomexxyTouHasi ~ aTTecTanuss  OOydYalONIMXCS — TPEAyCMAaTpPHBAaeT  OIICHUBAHHE
MPOMEKYTOYHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHHs 1o auciuminae. OHa BKIIOYAeT B
ceost:

— 9K3aMeH — (JopMa OICHKHU 3HAHHM, TOTYYCHHBIX 00yYaONUMCS B TPOIECCE U3YUCHHUS
BCEH TUCIUIUIMHBI MM €€ YaCTH, HABBIKOB CAMOCTOSITEIILHOM pabOThl, CIIOCOOHOCTH MPUMEHSTh



WX JUIsl pEIIeHHs NPaKTHYECKHWX 3aJad. ODK3aMEH, Kak MPaBHJIO, MPOBOAUTCA B MEPHUOA
9K3aMEHAllMOHHOM CECCHUU M 3aBEpPLIACTCS aTTECTALMOHHOM OLIEHKON «OTIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIILHOY, «HEYNAOBIETBOPUTEIHHOY.

— 3ayeT — 3T0 GopMa OIECHKH 3HAHUH, MOJyUYEHHBIX OOYUYaIOMMMCS B XOA€ W3Yy4EHUS
y4eOHOM IUCUUIUIMHBI B LEJIOM WM MPOMEKYTOUHAs (110 OKOHYaHUH CEMECTpPAa) OLICHKA 3HAHUI
00yJaromuMcs TI0 OTJENIBHBIM pa3/ielaM JUCHUILUIMHBI ¢ aTTeCTAIIMOHHON OIEHKON «3a4TeHO»
WIH «HE 3a4TEHOY.

— uddepeHINpOBaHHbI 3adeT — 3T0 (GopMa OLEHKH 3HAaHWUH, MOIYYEHHBIX
00yyaromuMcs pH U3yYeHUH AUCIUILTUHBI, IPU BBIOJHEHUH KYPCOBBIX IMPOEKTOB, KypCOBBIX
paboT, HayIHO-MCCIIETOBATEIBCKIX PAOOT U MPOXOKACHUH MPAKTHK C aTTECTAIIMOHHON OIIEHKOM
COTJIMYHO», «XOPOLLIOY», «YJOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEILHOY.
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