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AHHOTAIUA

HucnunnuHa «ONEKTPOHUKA» BXOAUT B 0a30BYH YacTh 0Opa30BaTEbHON TMPOrPaMMBbI
MOATOTOBKKA ~ oOydaromuxcst 1o  crnenuanbHOCcTH  25.05.03  «TexHudeckass dSKcIUTyaranus
TPAHCIIOPTHOTO  paanoO0OPYIOBAaHUS»  HANPABICHHOCTh  «TexXHWYecKas  JIKCILTyaTarus
PaZIMORIIEKTPOHHOTO 00OPYIOBaHUS BO3IYIIHBIX CYJOB U a3pONOpPTOBY». JMCIUIUIHHA peaan3yeTcs
kadeapoi Ne23.

JuctuninHa HareneHa Ha GopMHUpOBaHHUE Y BBITYCKHUKA

poeCCUOHATBHBIX KOMITCTCHITHIA:

[IK-2 «roTOBHOCTh K TIPOBEJCHHUIO WCIBITAHUA W ONPEACICHUI0 PabOTOCTIOCOOHOCTH
YCTaHOBJICHHOTO, JKCILIyaTHPYEeMOTO M PEMOHTHPYEMOTO TPAHCIIOPTHOTO PaIUuO3IEKTPOHHOTO
000py1I0BaHUS.

CopepxaHue JUCUUIUIMHBI OXBAaThIBAET KpPYyI BOIPOCOB, CBSI3aHHBIX C HW3Yy4YEHHUEM
¢u3uUecKuX ~ MPUHLMIOB  JEHCTBUS, XapaKTePHCTUK, Mojeleili M  ocoOeHHocTell B
PAaAMOTEXHUYECKUX LIEMSAX OCHOBHBIX THIOB aKTHUBHBIX MPUOOPOB, MPHUHIIMIIOB MX MOCTPOEHUS U
MEXaHHU3MOB BIIMSHUS YCIOBHH 3KCIUTyaTalliu Ha paboTy aKTUBHBIX PUOOPOB.

[IpenogaBanue JOUCUUIUIMHBI MpeAycMaTpuBaeT cienyromue (opMbl OpraHusalnuu
y4eOHOTr0 TmpoIecca: JEKIHH, JadopaTOpHbIe pabOThI, CaMOCTOATENIbHAs paboTa CTy/EHTa,
KOHCYJIbTalluH.

[IporpamMoli IUCUUIUIMHBI MOPEAYCMOTPEHBI CHEAYIOIIME BHUIBI KOHTPOJIS: TEKYUIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAS aTTecTalus B popMe IK3aMeHa.
OO0mas TpyJ0€MKOCTh OCBOCHHS TUCIIUIUIMHBI COCTABIISIET 5 3aUeTHHIX enuHuil, 180 gacos.
SI3bIK 00yUeHUs IO JUCIUILTUHE «PYCCKHID.



1. IlepedyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO IMCHUIIAHE

1.1. Henau npenogaBaHus JMCUUILTAHBI

[{enpro mpemogaBaHus AUCHUILTHHBI « DJICKTPOHUKA)» SBISETCS U3YUCHHE CTYyJACHTaMU (PU3UYECKIX
NPHHIAIIOB  JCHCTBHS, XapaKTEPUCTUK, MOJCICH W OCOOCHHOCTEH  HCIIONB30BaHHUS B
PaTMOTEXHUYECKUX IIETISIX OCHOBHBIX TUIIOB aKTUBHBIX TPUOOPOB, MPUHITUIIOB MOCTPOCHUS i OCHOB
TEXHOJOTMH MUKPO3JICKTPOHHBIX IIETIeH, MEXaHU3MOB BJIMSHHS YCIIOBUH KCIUTyaTallMd Ha padoTy
AKTUBHBIX TPUOOPOB M MHUKPOIJICKTPOHHBIX 1eneld. [Ipu w3ydyeHUW OTOW AWCIMILIUHBI
3aKJIaJIbIBAFOTCSI OCHOBBI 3HAHMM, TTO3BOJISIONINX YMEJIO HCIOJb30BaTh COBPEMEHHYIO JIEMEHTHYIO
0a3y paauodJeKTPOHUKHA M TIOHUMATh TEHACHIIMM W TIEPCIIEKTUBHI €€ Pa3BUTUS M MPAKTHUECKOTO
WCIIOJIb30BaHUS; MIPHOOPETAIOTCSA HABBIKK pacyeTa PEXMMOB aKTHBHBIX MPHUOOPOB B 3JCKTPOHHBIX
[EeNsX, AKCIEPUMEHTAIhHOTO WCCICIOBAHMS WX XapaKTCPUCTHK, H3MEPEHUsS MapaMeTpoB U
MOCTPOCHHUS 0A30BBIX SUEEK FJCKTPOHHBIX IICTICH, COICPIKAINX TaKUEe PUOOPHI.

1.2. IlepeyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs MO AUCHUIINHE, COOTHECEHHBIX €
IUIAHMPYeMbIMH pe3yabTaTamu ocBoeHus: OIl

B pesynprare OCBOEHUS AMCLUMIUIMHBI OOydaroLUiics JOJDKEH 00JanaTh CIEAYIOUMMHU
KOMIIETCHIIMSIMU:
[IK-2 «roTOBHOCTH K HPOBEAECHUI0 HUCHBITAHUA M  ONpPEAENeHUI0O PaboTOCIOCOOHOCTH
YCTaQHOBJICHHOT'O, JKCIUIyaTUPYEMOIO0 U PEMOHTHUPYEMOIO TPAHCIIOPTHOIO PaJAUO3JIEKTPOHHOIO
000pyIOBaHUS»:
3HATh — NOCTPOCHUE MPOCTEHIINX (PU3MYECKUX U MATEMATUYECKUX MOJIENIEH CXeM, KOHCTPYKIUN U
TEXHOJIOTHYECKHUX TporeccoB IC;
YMETb — UCIOJIb30BaTh CTAHIAPTHBIE IPOIPAMMHBIE CPE/ICTBA;
BJIaJIeTh HaBbIKaMU — ONpeieeHns paboTocrocooHocT POA;
UMETH OIIBIT JESATEIBHOCTH — B IPOBEACHUM UCIIBITAaHUN POA.

2. Mecto nucuMILUIMHBI B cTpyKType OI1

JucnunnuHa Oa3upyeTcsi Ha 3HAHUAX, paHee MPUOOPETEHHBIX OO0yYarolIMMHUCA NpPU H3YYEHHH
CJIEAYIOUINX AUCIUIIINH:

— «MaremaTukay,

— «Dwusukay,

— «DNeKTPOTEXHUKAY.
3HaHUs, TOJY4YEHHbIE TpPU H3YYEHUM MaTepuaia JaHHOM JUCUUIUIMHBI, HUMEIOT Kak
CaMOCTOSITENIBHOE 3HAUYEHUE, TAK U UCIIOJIb3YIOTCA ITPU U3YUEHUH IPYTUX AUCLMILINH:

— «Cxemotexnuka DC: mudpoBas 1 aHAIOTOBAs»,

— «MukpoanexkTpoHrnka 1 HaHO3IEKTpOHUKay.

3. Oovem qucuumiauabsl B 3E/akaaeM. uac
JlanHbie 00 o0mieM oO0beMe JUCIUIUIMHBI, TPYJAOEMKOCTH OTIEIbHBIX BHAOB y4eOHOH pabOThI 1O

JAUCITUITIIINHC (I/I pacnpeaciiCHue 3TOM TPYAOCMKOCTH 110 CCMCCTpaM) MNpCACTABJICHBI B Ta6J'II/II_IC 1

Ta6muma 1 — O0beM U TPYI0EMKOCTb JUCITUTITUHBI

Bupg yueOHOI padoOTHI TpynoeMKOCTb 11O
Ay p Bcero Py

ceMecTpam

Neq

OGImas Tpy0eMKOCTh 5/ 180 5/ 180




aucunanHbl, 3E/(ac)

Ayoumopnbsle 3anamus, BCETo 4ac.,

B mom uucne

68 68

nexnuu (JI), (dac)

34 34

[IpakTrueckue/ceMUHAPCKUE 3aHATHS
(I13), (gac)

naboparopHbie pabotsl (JIP), (dac)

34 34

KypcoBoii rmpoekT (padora) (KII, KP),
(qac)

DKk3aMeH, (Jac)

36 36

Camocmonamenvhasn paboma, BCETO

76 76

Bu npoMesKyTOYHOr0 KOHTPOJIS:
3aueT, qudd. 3aueT, sk3ameH (3auer,

Aunddd. 3au, Ik3.)

OK3. OK3.

4. Copep:xaHue QM CHUATLTAHBI
4.1. PacnpenesieHue TPYA0€MKOCTH JHCIUINIHHBI

1o pa3jejaM U BUIAM 3aHSATHIA

Pazenst 1 TeMBI AUCHUIITNHBI U UX TPYAOEMKOCTh IIPUBECHBI B TAOIHUIIE 2.
Tabmmia 2. — Pa3aensl, TeMbl TUCIUTIIUHBI K KX TPYJ0EMKOCTh

Pa3nensl, TEMBI TUCIMILTHHEL Jlexuun 113 JIP KII CPC
frzac C3) | fram (yac) | (uac)
Cemectp 4

Pazzen 1. 0 0 18
Tema 1.1. 4 4
Tema 1.2. 6 4

Paznen 2. 0 0 28
Tema 2.1. 6 8

Pazzen 3. 0 0 20
Tema 3.1. 6 8
Tema 3.2. 6 8

Paznen 4. 0 0 10
Tema 4.1. 6 2

Hroro B cemectpe: 34 34 76

Hroro 34 0 34 0 76




4.2.

Conep:xaHue pa3/iesioB U TeM JIEKIIMOHHBIX 3aHATHH

CogepxaHue pa3JesioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0IHIIE 3.

Tabmuna 3 - ConepkaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATUI

Howmep pasznena

Haspanue n COACPKaHUC PA3aCJIOB U TCM JICKIITMOHHBIX 3aHATHI

Paznen 1

DJieMeHTHI (U3NKH TBEPAOTIO0 TeJia.
1.1. dusnyeckre OCHOBBI NOIYIIPOBOIHUKOBBIX TPUOOPOB.

OcHOBHbIE TOHATHS 30HHOW TEOPUM MOIYNPOBOAHUKOB. CTaTHUCTHKA
JJIEKTPOHOB M JBIPOK B  IIOJIYNPOBOJHMKAX. BbIpOXKAcHHBIE U
HEBBIPOKJICHHBIE MOJYNPOBOAHUKHA. KOHIEHTpanuss HOCUTENIEH 3apsna
B COOCTBEHHbIX M TPUMECHBIX IOJYNPOBOJHUKAX B YCIOBUAX
TEPMOJUHAMMYECKOrO  paBHOBecus.  HepaBHOBecHOe  cocTOsiHHE
noaynpoBonHuka. IIpomeccel mepeHoca HocuTened  3apsna B
MOJIyTIPOBO/IHMKAX. ['eHepaiust U peKoMOMHALUsi HOCHUTENEH 3apsja.
BnusiHue sneKkTpuueckoro ImoJyis Ha OOBEMHYI0 M TOBEPXHOCTHYIO
JNEKTPOIPOBOIHOCTD IIOJIYIIPOBOIHUKOB. TemmnepaTtypHble
3aBUCUMOCTHU KOHIICHTPALIUH, MIOABUKHOCTHU u YACIBbHOU
3JEKTPONPOBOJIHOCTH MOJYyNIPOBOJHUKOB. BO3HMKHOBEHHE OOBEMHBIX
HEYCTOMYHUBOCTEH. OnTuueckue 51 TEIUIOBBIE CBOMCTBA
IOJyIPOBOJHUKOB.  DOTOZIEKTPUYECKHE U TEPMOIEKTPUUYECKUE
SBJICHUS.

1.2. KoHTakTHBIE SIBICHUS.

ITonsaTHe 0 p-N-niepexone, TUILI p-N-epexo10B. PU3nUECKUe MPoLECChl
B p-N-mepexone IMpu OTCYTCTBUM M IIPU HAIWYUU  BHEIIHETO
HanpspkeHus. BonpramnepHas xapaktepucTtuka p-n-nepexoaa. KoHrakr
«METaJUI-NIOJIyIPOBOJIHUK», 3aBHCHUMOCTb €ro CBOMCTB OT pabOThbI
BBIXO0/1a ITOJIYITPOBOJIHHKA U MeTaJUIa. ['ereponepexoasl.

Paznen 2

[MoaynpoBoaHUKOBBIE TPUOOPBI.
2.1. ITomynipoBOAHUKOBBIE TUOIBI.

[TonynpoOBOAHUKOBBIM OUON, €ro XapaKTEpPUCTHKU U I1apaMeTphl.
OcHoBHbIE BHIBI Tpo0osi p-N-mepexona. Ilepexoansie mpoueccsl B
IIOJIYIIPOBOJTHUKOBOM ~ JMOJIe,  HAaKOIUIECHHE W  paccacblBaHUE
U30BITOYHOTO 3apsijia, TU(PQPy3MOHHAS €MKOCTh. DKBHUBAJICHTHAs cCXeMa
MOJIYIIPOBOTHUKOBOTO 10Aa. OCHOBHBIE THIIBI ITOJYITPOBOJIHHUKOBBIX
JMOJIOB, UX KOHCTPYKIIMH, TapaMeTphl U 001aCTU MPUMEHEHHS.

Pazngen 3

[MoaynpoBoaHUKOBBIE TPUOOPBI.
3.1. [ToneBbie TPaH3UCTOPHI.

IloneBble TpaH3UCTOPBI € 3aTBOPOM B BHAE p-N-nepexoxa. Hx
YCTPOWCTBO, IPUHIUI ACUCTBUS, CXEMBbI BKIIOUEHUS, XapaKTEPUCTUKU U
napaMmeTpel.  3aBUCHUMOCTb  XapaKTEPUCTUK  OT  TEMIIEpaTyphl.
Harpy3ouHbli  pexMM  NOJEBOrO  TPaH3MCTOpAa,  HArpy304HbIC
XapaKTEPUCTHUKHU. Dusnyeckue ABJICHUS Ha MIOBEPXHOCTHU
MOJIyIIPOBOAHUKA. [1osIeBbIE TPaH3UCTOPBI ¢ N30IMPOBAHHBIM 3aTBOPOM
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(MOII-  wmu  MAIl-tpa3zuctopel), WX  OPUHLUI  JIEHCTBUS,
XapakTepUCTUKU U mapameTpel. OcobeHHocTr MomHbIX  M/IIT-
TpaH3UuCTOPOB. O6JIACTh NPUMEHEHUS TOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHble TPAH3UCTOPHI.

TpaH3ucTop Kak cUCTeMa ABYX B3aMMOJIEHCTBYIOIIUX P-N-TIIEPEXOJIOB.
Bo3smoxzble PEXUMBI paboThI TpaH3UCTOpa: AKTUBHBIN
(ycunuTenbHBIN), OTCEYKH, HACHIIMICHUS, HMHBEPCHBIA. Duznueckue
nporeccsl B 0e3aApeiipoBOM TPaH3UCTOPE B AaKTUBHOM YCHIIUTEIHHOM
pexume. Toku B Tpansuctope. KoadduureHnt nepegaun 3MUTTEPHOIO
TOKa U €ro CoCTaBisolmue. Tpu cXeMbl BKIIOYEHHS TPAH3UCTOpa: C
o0muM SMUTTEpOM, ¢ oOmeld ©0a30d U OOHUM KOJUICKTOPOM.
XapakTepUCTUKU TPaH3UCTOpa B cxemax ¢ oOmied 6a3oif u ¢ olmum
SMUTTEpOM. BiusiHue Temmeparypbl Ha XapaKTEpPUCTHKU TPAH3UCTOPA.
Tpan3ucrop KaKk  JIMHEWHBIM  YETBIPEXIIOJIIOCHUK. Cucrembl
MaJOCUTHAIBHBIX (IudQepeHInanbHbIX) MapaMeTpoB TPAH3UCTOPA.
OnpeneneHue MajllOCUTHAIBHBIX IMapaMEeTpoOB 10 XapaKTepUCTHKaM
TpaHsuctopa. PabGora TpaH3ucTOpa @pU HaJIMYWKM HAarpy3kd B
KOJUIEKTOpHOM wenu. Harpy3ouHble XapakTEpUCTUKH TPaH3UCTOPA.
[TapameTpsl, XapakTEepU3yIOLIUE PEKUM YCUIICHUS, ONPEIEICHUE UX T10
XapakTepucTukaM. BpiOop paboyeil TOYKH TpaH3UCTOpa B PEKUME
ycuneHusa. CXxeMOTeXHHYeCKHe CHocoObl 3ahaHus pabodeld TOUKH.
BrnusHue HENMMHEWHOCTH BXOJHBIX — XapaKTePUCTHK Ha  padoTy
TpaH3UCTOpa B peXuMe ycuieHus. Pabora TpaH3uMCTOpa Ha BBICOKHMX
gactotax. [peidoBeie Tpansuctopsl. [lapamerpa, XapakTepusyroliue
BBICOKOYACTOTHBIE CBOWMCTBAa TPAH3UCTOpPA. OKBHUBAJIEHTHBIE CXEMBbI
TpaH3uctopa (dopmansHele U ¢usznyeckue). Mojaenu TpaH3UCTOpA,
UCIIOJIB3yEMBbIE TPU KOMIBIOTEPHOM NPOEKTUPOBAHUU 3JIEKTPOHHBIX
cxeM. PabGoTta TpaH3UCTOpa B pexUMeE MEePEKIIOYEHHS. Y CTIOBHS OTCEUKHU
n HacelmeHus. llepexonHele mpouecchl B TpPaH3UCTOpPE  NpHU
nepekioueHun. llapameTpa TpaH3UCTOPOB B HMMIYJBCHOM PEXKUME.
TpaH3UCTOPHBIN KITFOU, MMOCTPOCHHBIN MO CXeME C OOIIUM SMHUTTEPOM.
[IpenensHO nOMyCTHMBIE TApaMETPbl TPAH3UCTOPA.

Pa3znen 4

OnTo3/1eKTPOHUKA.
4.1. ®OTO37EKTPUUECKUE U U3ITyUyaTeIbHbIE TPHOOPHI.

DOTOPE3UCTOPBI, UX KOHCTPYKIHS, XAPAKTEPUCTUKU U MapameTpsbl.
dusnyeckue Nporeccs B p-N-nepexoie npu Bo3aeiicTBun cseta. Poto
OJC. ®otorasbBaHUYECKHE DJIEMEHTHL. DPOTOAMOABI, OCHOBHBIE
peXHMBl UX pPabOTBHL. XapaKTEPUCTUKH U MapameTpbl (OTOAHOIOB.
OcHoBHbIe THITEI (HOTOANOA0B. POTOTPAH3UCTOPHI: IPUHLIUT IEHCTBHSA,
XapaKTePUCTHKH, TTapameTpbl. OOIacTH NPUMEHEHUS Pa3IMYHBIX THIIOB
MOJIyIPOBOIHUKOBBIX (hOTOANEKTpUYecKuX mpubdopoB. Wznyuaromue
MOJIyIIPOBOIHUKOBBIE MPUOOPHI U UX TPUMEHEHHUE.




4.3. TlpakTnyeckue (CeMUHAPCKHE) 3aHITH

A

Tembl MPAKTUYCCKUX 3aHATUN U UX TPYAOCMKOCTb IPHUBCACHBI B Ta6J'II/II_Ie 4,

Tabnuua 4 — [IpakTudyeckue 3aHsATHs U UX TPYIOEMKOCTb

Ne
Ne .| TpynoemkocTh
Tembl npakTHaeckux 3anstuii | POPMBI PAKTHYECKUX 3aHATHH | pasacna
/1 (qac) NCITUII-
AUCIT
JIMHBI
Y4eOHBIM IIaHOM HE MPEyCMOTPEHO
Bcero:
4.4. JlaGopaTopHble 3aHATHSA

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.
Tabnuua 5 — JlabopaTtopHble 3aHSATHS U UX TPYIOEMKOCTb

Ne

Tpymoem Ne paznena
y HaumenoBanue nabopaTopHbIX paboT KOCTBb, AUCHUIT
i
- (qac) JINHBI
Cemectp 4
1 Onpenenenre MUPUHBI 3aNPEIIEHHOMN 30HbI 4 1
MOJTYTIPOBOTHUKOB

2 Hccnenoranue Bapukamna 4 1

3 HccnenoBanue BEIIPSIMUTENBHBIX JUOJIOB 4 2

4 HccnenoBanue norynpoBOJHUKOBOIO CTAOUIUTPOHA 4 2

5 HccnenoBanue noieBblX TPAaH3UCTOPOB € YIPABIISEMbIM 4 3

(p-n) mepexoaom
6 HccnenoBanue moJIeBbIX TPAH3UCTOPOB C 4 3
U30JIUPOBAaHHBIM 3aTBOPOM
7 HccnenoBanue OUIONISPHBIX TPAH3UCTOPOB, 4 3
BKJIFOUEHHBIX 110 CXeMe ¢ o01ieit 6azoit
8 HccnenoBanue OUIONISIPHBIX TPAH3UCTOPOB, 4 3
BKITIOYCHHBIX 110 CXEME C OOIINM SMUTTEPOM
9 HccnenoBanue hoTOTpaH3UCTOPOB 2 4
Bcero 34

4.5. KypcoBoe npoekTupoBanue (padora)

Y4eOHbBIM MJIaHOM HE IPETYCMOTPEHO

4.6. CamocrosiTeJbHasA padoTa 00y4arOUIUXCS
Bunbl camocrositensHON paboTh U €e TPYA0EMKOCTh PUBEICHBI B TabuIe 6.




Tabnuua 6 Bugpl caMoCTOSTETbHON pabOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cewmectp 4,
Bun camocrositensHOM paboTh
yac yac
1 2 3
N3yueHnne TeopeTuuecKoro Marepuaia
50 50
nucuuriuael (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIIO
10 10
ycneBaemoctu (TKYVY)
IToaroroBka K MpoMeKyTOYHOU
16 16
atrecrauuu (I1A)
Bcero: 76 76

5. IlepedyeHb y4eOHO-METOAUYECKOT0 O0ecTedeHHUsI IJIs CAMOCTOSITEIbLHOI

patdoThI 00y4YaOIIUXCS MO JUCHUIINHE (MOTYJIIO)
yLIe6H0-MeT0I[I/ILIeCKI/Ie MaTepuaibl IJIsA CaMOCTOSITEIbHOM pa60TH o6yqa10mﬂxc;1 YKa3aHbl B
n.a. §8-10.

6. IlepeyeHb OCHOBHOI U JONMOJHUTEIbHOU JIUTEPATYPbI
6.1. OcHoBHasi IMTEpaTypa
[lepeueHb OCHOBHOM TUTEpATypHI IPUBEACH B TabiuLe 7.

Tabnuma 7 — [lepeueHb OCHOBHOM JTUTEPATYPHI

[Mudp

bubnuorpaduueckas ccpuika /
URL anpec

KonuruecTBo 3K3eMILTSIPOB B
onbIrorexe
(KpoMe DIIEKTPOHHBIX IK3EMILISIPOB)

621.385
JI81

dyaun, Buktop HukosaeBuuy.

OnekTpoHHbIe Mpudopsl [Teker] :
yueOnuk / B. H. Jlynun. - 3-¢

u3 1., nepepad. u gom. - M. :
Oueprus, 1977. - 420 c. : puc. -
bubnuorp.: c. 417. - And. ykas.:
c. 418 - 420.

467

621.385(075)
B28

barymes, Biagumup
AJIeKCaHIpOBHY.

OnexTpoHHble mpubops! [Teker] :
yueOnuk / B. A. barymes. - 2-¢
u3/1., iepepad. u gor. - M. :
Breicu. mik., 1980. - 384 c. : puc.,
Tabn. - bubmuorp.: c. 378 (20
Ha3B.)

88

621.38

ABaesn, H. A.

68
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Al8

OnexTpoHHbie TpuOops! [Teker] :
yueOHuK a1 By30B / H. A. ABaes,
I'. I'. lumkwus ; pen. I'. T,
MumkuH. - yueb. uza. - M. : U3a-
B0 MAU, 1996. - 544 c. : puc.,
Tab., rpad., cxeM. - bubnuorp. :
c. 536 - 537 (27 nass.). - ISBN 5-
7035-1386-3

6.2.  /lomoJiHMTe/JbHas JIUTepaTypa
[TepeueHsb AOMOTHUTEIIBHON JINTEPATYPHI PUBEICH B Ta0HIIE 8.

Tab6muma 8 — [lepeyeHb AOMOTHUTEIBHON JTUTEPATYPHI

Mudp

bubnuorpaduueckas ccpuika /
URL anpec

Komnunuecto OK3CMILIAPOB B OubnMoTeKe
(KpOMe SJICKTPOHHBIX 3K3eMHJI$IpOB)

621.38
Bb90

ByibiueB, Anaronni
JleoHua0BHY. DIEKTPOHHBIE
npubopsl [Teker] : yuebnoe
nocobue / A. JI. Bynsrues, B. A.
[Ipoxopenko. - MuHCK : Bpimmimn.
mk., 1987. - 315 c. : puc.

30

621.315.5/.61
I130

IMerpos, K. C. Pagnomarepuarnsl,
PaIMOKOMITOHEHTHI M DJIEKTPOHUKA
[Tekct] : yauebnoe mocobue / K. C.
ITerpos. - CII6. : ITMUTEP, 2006. -
522 c. : puc., Tabm. - (YueOHnoe
noco6ue). - bubauorp.: ¢. 512 -
513 (38 HasB.). - And. ykas.: c. 514
- 519. - ISBN 5-94723-378-9

40

621.38
165

nmkun, I'. T'. DnexTpoHuka:
yueonux/I". I'. IHumxkun, A. T
Mumkus. — M.: Ipoda, 2009. —
703 c.

40

7. IlepeueHnb pecypcoB HHGOPMAIHOHHO-TEJEKOMMYHUKAIIMOHHOM CeTH
MHTEPHET, HeoOX0AMMBIX JIJISI OCBOEHHS U CIUIIJIMHbI
[Tepeuens pecypcoB uHpopmamonHo-TenekommyHnukanuonHot cetu MHTEPHET, neo6xoanmbix

JUTSL OCBOCHHMSI TUCIUIUIMHBI TIpUBeieH B Tabmuie 9.

Tabmuna 9 — Ilepeuens pecypcoB uHpopmanuoHHO-TenekoMmyHuKamonnoit cetu MHTEPHET,

HEOOXOAUMBIX IS

OCBOCHU JHUCIUITIINHBI

URL anpec

HaunmenoBanue
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ftp://ftp.radio.ru/pub/ugo/ | YcnoBubie rpaduueckre 0003HAYCHHS DIEMEHTOB SJICKTPUICCKUX
CXeM

8. IlepeyeHb MH(POPMAIMOHHBIX TEXHOJIOTHIi, HCIOJIb3yEeMbIX NPHU

OCYyILIeCTBJIEHMH 00Pa30BaTEJIbHOI0 MPOLECCA M0 JUCHUILINHE
8.1. IlepeyeHb NpOrpaMMHOro odecneyeHust
[lepedyeHp UCTIONB3yEeMOTr0 POTPAMMHOTO obecriedeHus npeactasieH B Tadmuie 10.

Tabmuma 10 — Iepeders mporpaMMHOTO 00eCIICUCHHS

Ne i/t HanmeHnoBanue

He npenycmotpeno

8.2. IlepeyeHb HHPOPMALHOHHO-CIIPABOYHBIX CHCTEM
[Tepeuenp UcnoOAb3yeMbIX HH(POPMALIMOHHO-CITPABOYHBIX CUCTEM IIpeJicTaBiIeH B Tabuuue 11.
Tabnuua 11 — ITepeueHb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaumenoBaunue

He npenycmotpeno

9. MaTepI/IaJILHO-TeXHI/I‘{eCKaH 6333, HCOﬁXOIlI/IMaﬂ AJIA OCYIIECTBJICHUS

Oﬁpa3OBaTeJILHOI‘O nmpomecca nmo IMCuuIJan-He
CocraB MaTepuaaIbHO-TEXHUUECKOW 0a3bl IpeIcTaBlIeH B Tabauie 12.

Tabmuma 12 — CoctaB MatepuaabHO-TEXHUYECKON 0a3bl

Howmep ayautopuun
Ne i/ HaunMeHoBaHMe COCTaBHOW YaCTH MaTEPHUATbHO-TEXHHYECKOM 0a3bl (pu
HEOOXOAMMOCTH )
1 JlexiimoHHas ay AUTOpUS
6 Crenp 22-09 (T')

10. ®on OLEHOYHBIX CPEICTB /1JIs1 MPOBEAeHUS POMEKYTOUHOM aTTecTaluu

00y4arIuxXcs Mo JUCHUIJINHE
10.1. CocraB (poHIa OIICHOYHBIX CPEACTB MPHUBEACH B Tabuuie 13
Tabmuua 13 - CoctaB GoHIa OIIEHOUHBIX CPENCTB ISl IPOMEKYTOYHOM aTTeCTaIlH

Bua npomexyTo4HOM arrecTanuu [IpuMepHBIii epeyeHb OLICHOYHBIX
CPEICTB

DK3aMeH Cnucok BOMPOCOB K 9K3aMEHY;
DK3aMeHAIMOHHEIC OUIIETHI;

10.2. TlepedeHb KOMIETEHIM, OTHOCSIIUXCSA K IUCIHMIUIMHE, W ATambl UX (OPMHUPOBAHUS B

MPOIIECCE OCBOSHUS 00pa30BaTEIHHOM MPOTPaMMBI IPUBEACHBI B Ta0uIlE 14.

Tabmuua 14 — IlepeueHb KOMIIETEHIMH C yKa3aHHEM 3TarnoB UX (opMHpOBaHUS B Mpoliecce

OCBOCHHSI 00pa30BaTEIBHOM MPOTPAMMBbI

Howmep cemectpa Oransl GOPMHUPOBAHUS KOMIIETCHIIUN TIO
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JTUCIUATUTMHAM/TIpAaKTHKaM B miporecce ocBoeHust OI1

[IK-2 «roTtoBHOCTH K

MPOBEACHUIO HUCIBITAHUH ©  OMPEACIICHUIO PpaboTOCIIOCOOHOCTH

YCTAaHOBJICHHOI'O, JKCIUIYAaTUPYCMOI'0 M PEMOHTHPYCMOI'0 TPAaHCHOPTHOI'O PAAUOIJICKTPOHHOI'O

000pyTOBaHUS»

2 MarepuanoBeneHue

3 MexaHuka

3 PagunoTexHuueckue Lenu U CUrHajibl

4 DIIeKTpOHUKA

4 PagroTexHuueckue enu U CUrHajibl
[IpousBoacTBeHHas IIPAKTHKA 1o HIOJTyYEHUIO

4 npo(eCCHOHANIBHBIX YMEHMM M OmNbITa MNPOPeCcCHOHATBHON
JeSITeJIbBHOCTH

5 DNEeKTpOIMHAMUKA U PACIPOCTPAHEHUE PaIUOBOIH

6 AHTEHHBI U YCTPOICTBA CBEPXBBICOKON YaCTOTHI
[IpousBoacTBeHHAs MIPAKTHUKA o MOy YEHHIO

6 npoQecCHOHATBHBIX YMEHUH U OIBbITa NPOPecCHOHATHLHON
JESTEIIbHOCTH

7 CpenctBa perucTpalud HapaMeTpoB IIOJIETa JIeTaTeNIbHBIX
anmnapaTroB

7 OCHOBBI TEOPHH U TEXHUKH (Da3MPOBAHHBIX AHTEHHBIX PELIETOK

7 HNndpopmannoHHO-TeIeMETPUYECKIE CUCTEMBI

7 PanuonokanmoHHbIE CHCTEMBI U KOMILIEKCHI

7 AHTEHHBI U YCTPONCTBA CBEPXBBICOKOM YaCTOTHI

8 OJEeKTpOMarHuTHasi COBMECTUMOCTh
[IpousBoacTBEeHHAS MPaKTHUKA o MOy YEHHIO

8 npoecCHOHATIbHBIX YMEHUH U OIBbITa NPOPeCcCHOHATBLHON
JESTEIbHOCTH

8 Hcenbltanne u  SKCIUTyaTanys. aBHAlMOHHOM W PaKEeTHO-
KOCMMYECKON TEXHUKH

9 CIryTHUKOBBIE CHCTEMBI HABUTALIMH, CBSI3U M HAOIIOACHUS

9 CucTeMsl CBSI3M U TENIEKOMMYHHKAIMH

9 PagronaBUranioHHbIE CUCTEMBI M KOMIUIEKCHI

10 CucTeMBbI CBSI3M U TENIEKOMMYHHKAIHNA

10 Kouncrpyuposanue, TEXHOJIOT S u SKCILTyaTaus
PaAMOANIEKTPOHHOTO 000PYAOBaHUS aXPONIOPTOB
[TpousBocTBEHHAs MPaKTHKA o MOJIyYEHHIO

10 npodecCHOHATIbHBIX YMEHUH U OIBITa NPOPecCHOHATBLHON

ACATCIIBHOCTH

10.3. B kadecTBe KpUTEPUEB OIICHKH YpPOBHS C(HOPMHPOBAHHOCTH (OCBOCHUS) y OO0YyYarOIIUXCS
KOMIIETEHIIMH NMPUMEHSETCs LIKajla MOAYJIbHO—PEUTHHIOBOM CHUCTEMbI YHUBepcuTeTa. B Tabnuue
15 mnpencraBnena 100—OamnpHast W 4-0ayutbHash IIKANBl Ui ONEHKH COPMHPOBAHHOCTH

KOMIIETCHIINH.

Tabmuna 15 —Kpurepuu onieHKH YpoBHSI C)OPMHUPOBAHHOCTH KOMITETCHIIUH

OreHKa KOMITETEHIINHT

100- | 4-Gawmhas

XapaxrepucTuka c(popMUPOBAHHBIX KOMIIETEHIINIH
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OaJUTbHAA
[IKajIa

IKajia

85 <K <100

«OTIIMYHO»
«GBaYTCHO»

- oOyuaromuiics TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepHa;

- YBEPCHHO, JIOTUYHO, TIOCIICIOBATEIFHO M TPAMOTHO €T0 U3JIaraer;

- Omupasich HAa 3HAHWS OCHOBHOW W JIOTIOJIHUTEIHHOW JHTEPaTypHI,
TECHO TMPUBSI3bIBAECT YCBOCHHBIC HAYYHBIC TOJIOKEHUS C MPAKTUYECKOM
NEATEIILHOCTHIO HAIPABJICHHUS;

- yMeJIo OOOCHOBBIBACT M aPTyMEHTHPYET BBIIBUTAEMbIC UM UJICH;

- JIeJIae€T BLIBOABI M 0000IICHUS;

- CBOOOJIHO BJIAJICET CUCTEMOM CIICIUATN3UPOBAHHBIX OHSITHH.

70<K<84

«XOpOoHIo»
(GaYTCHO»

- 00yYarOLIUICS TBEPIO YCBOWII MPOTrPaMMHBIA MaTepHall, TPaMOTHO U
10 CYIIECTBY U3JlaraeT ero, ONHPasCh HAa 3HAHUS OCHOBHOU
JTUTEPaTYPHI,

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3bIBAaCT YCBOCHHBIC 3HAHHUS C IPAKTHYECCKOU JEATCIBHOCTHIO
HaIPaBJICHUS;

- aprYMEHTHUPYET HAyYHBIC TOJTOXKCHHUS;

- JIeJaeT BEIBOIBI U 0000IIEHH;

- BJIaJIEET CUCTEMOM CIEIUAIN3UPOBAHHBIX TOHATHH.

«yJIOBJIETBO-
PUTEIBHO»
«3aUTEHOY

- 00y4Jaromuics yCBOMIJI TOJBKO OCHOBHOW MpPOTrpaMMHBIA MaTepuall,
II0 CYyIIECTBY M3JIaracT €ro, ONUpPasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

- JIOIyCKaeT HEeCYIECTBEHHbIE OIMOKHU U HETOUYHOCTH;

- UCHBITBIBAET 3aTPYJHEHHsS B IPAKTUYECKOM NPHUMEHEHUU 3HAHUI
HaIlpaBJICHNUS,

- ¢1a00 apryMeHTHPYET Hay4HbIE MOJIOKEHHUS;

- 3aTpyAHsieTcsl B (JOPMYJIMPOBAHUM BBIBOJOB U 0000ILEHHIA;

- YaCTUYHO BJIAJICET CUCTEMOM CEMATN3UPOBAHHBIX ITOHSATHH.

«HEYIOBJIETBO
PUTEIBHOY
«HE 3aYTCHO»

- oOyyarommiics HE YCBOWJI 3HAYUTEIHLHOW YacTH MPOrPaMMHOTO
MaTepuana;

- JIONyCKAaeT CyIIeCTBEHHbIE OMIMOKM HM  HETOYHOCTH IPH
paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIIPaBJICHUH;

- HCTIBITHIBAET TPYAHOCTH B MPAKTUIECKOM NMTPUMEHEHUH 3HAHUN;

- HE MOJKET apTyMEHTHPOBATh HAYyUHBIC MOJIOKECHHUS,

- He (hOPMYIIMPYET BBIBOJOB M 00OOIICHUH.

10.4. TwumnoBbIe KOHTPOJIBHBIC 3aJaHHS WU HHBIE MaTePUAITbI:
1. Bonpocs! (3amaun) uis sk3ameHa (tadmuima 16)

Tabnuna 16 — Borpocs! (3agaun) 11 9K3aMeHa

Ne i/m [Tepeuens BOITPOCOB AJIsI SK3aMEHA
1 [TosynpoBOIHUKH ¢ COOCTBEHHOM AJIEKTPOIPOBOIHOCTHIO.
2 [TomympOBOIHUKY C NEKTPOHHON 3IIEKTPOIPOBOJHOCTHIO.
3 [ToynpOBOIHUKY C JBIPOYHOI 37EKTPOIIPOBOIHOCTHIO.
4 Hpeiidonerit 1 1uddy3UOHHBIN TOK B TIOTYIPOBOTHUKAX.
5 DIEKTPOHHO-IBIPOYHBIN MEPEXO0/T B COCTOSTHUN PABHOBECHSI.
6 [TpsiMmoe u oOpaTHOE BKJIIOUEHHE P-N-TIepexoa.
7 TeopeTtnueckas U peainbHas BoJbTaMIIEpHas XapaKTepUCTHKA P-N-Tiepexoa.
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8 Buner mpoboeB p-N-niepexoia ¥ iX 0COOCHHOCTH.

9 Emkoctu p-n-nepexona.

10 BrimpsiMuTenbHbIe THOBI.

11 OaHONOYNEpUOIHBIN BHIIPSIMUTENL — IPUHLIMII €r0 AEUCTBHUS.

12 Bnusinue Temneparypsl Ha BOJIbTaMIEpHbIE XapaKTEPUCTUKU HOTYIIPOBOIHUKOBBIX
JTMOJIOB.

13 I'paduueckuii MeTo1 ONpeaesieH s MapaMeTpoB pabovyero pexxuma
MOJTYTIPOBOTHUKOBBIX JTHOIOB.

14 [TomymmpoBOIHUKOBBIE CTAOMIUTPOHBI, CIIEIUAIbHbIE TAPAMETPhI OIYTIPOBOAHUKOBBIX
CTaOMJIMTPOHOB.

15 Amnanu3 paboThl OJYNPOBOAHUKOBOTO CTAOMIIN3AaTOPA HAMPSKEHUS ¢ TOMOILBIO
JMHUN Harpy3KH.

16 Bapukarnbl, cxeMbl BKIIFOUSHHS B JIEKTPUUYECKYIO LIETb, SKBUBAJICHTHAsI CXeMa
BapHKara 1 ero OCHOBHBIE MTaPaMETPHI.

17 TyHHeNnbHBIE AUO/IbI, OCHOBHBIE TApaMETPhl TYHHEIbHBIX JUO/I0B, AaHAINU3 BOJIBT-
aMIIepHOHN XapaKTePUCTUKU TYHHEIBHOTO M0/1a C IIOMOIIBIO SHEPTeTUYECKUX
JarpaMm.

18 CTpyKTypa MoJIeBOT0 TPAH3UCTOPA € YIPABISIONUIMM P-N MIEPEXO0I0M U MPHHIIUT €TO
paboTHL.

19 DEeKTPUIECKHE CXEMbI BKIFOUEHUS ITOJIEBBIX TPAH3UCTOPOB C YIPABIISIONIUM p-N
MEePEX0JIOM M UX OCOOEHHOCTH.

20 CeMmeicTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTHUK MOJIEBBIX TPAH3UCTOPOB C
YIPABJISIOIIUM pP-N IEPEX0I0OM U UX 0COOEHHOCTH.

21 CeMmeicTBO BBIXO/IHBIX XapaKTEPUCTUK MOJIEBBIX TPAH3UCTOPOB C YIPABISAIOMIUM P-N
MEePEX0JIOM M X OCOOEHHOCTH.

22 3aBUCUMOCTh KOH(UTYpALIUU «KaHaJay MOJIEBBIX TPAH3UCTOPOB C YIPABIISIOUIIM P-N
MEPEeX0I0M OT U3MEHEHUS HANIPSDKEHHSI «CTOK-MCTOK» MPU MOCTOSTHHOM HarmpsKeHUU
«3aTBOP-UCTOK.

23 I'paduueckuii crmocod MOCTPOSHHS CTOKOBO-3aTBOPHBIX XapaKTEPUCTUK IO BBIXOHBIM
XapaKTepUCTUKAM MOJIEBBIX TPAH3UCTOPOB C YIPABISIONIMM P-N IEPEXOOM.

24 Crpyxrypa M1 mosieBoro TpaH3ucTopa ¢ «MHAYIHUPOBAHHBIMY KaHAJIOM U MIPUHITUT
ero paboThlI.

25 Onextpuueckue cxemsl BKItoueHus: M/II1 nmoneBbIX TpaH3UCTOPOB C©

CMHAYLIHUPOBAHHBIMY KaHAJIOM U UX OCOOCHHOCTH.




15

26 CeMelicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk M/III nmoneBbix TpaH3UCTOPOB C
«MHAYLUUPOBAHHBIM» KaHAJIOM U UX OCOOCHHOCTH.

27 CemeiicTBO BBIXOAHBIX XapakTepucTuk M/III moneBbIX TPaH3UCTOPOB C
«MHAYLIUPOBAHHBIM» KaHAJIOM U UX OCOOCHHOCTH.

28 Crpyxrypa M/III moseBoro TpaH3ucTopa co «BCTPOSHHBIMY KaHAJIOM U IIPUHITUII €T0
paboTHI.

29 OnexkTpuueckue cxembl BKItoueHus: M/ moieBbIX TpaH3UCTOPOB CO «BCTPOCHHBIM»
KaHaJIOM U UX OCOOEHHOCTH.

30 CemelicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk M/III nosieBbIx TpaH3UCTOPOB CO
«BCTPOEHHBIM» KaHAJIOM U UX OCOOEHHOCTH.

31 CemeiicTBO BBIXOAHBIX XapakTepucTuk M/III moneBbIX TpaH3UCTOPOB CO
«BCTPOEHHBIM» KaHAJIOM U UX OCOOEHHOCTH.

32 JuddepenumanpHple WK MaJOCUTHAJIbHBIE TApAMETPBhI MOJIEBBIX TPAH3UCTOPOB.

33 PaboTa moneBsIX TPaH3UCTOPOB B TUHAMUYIECKOM PEKHME.

34 Otnnane onpenencaus quddepeHIHATbHBIX TAPaMETPOB B JUHAMHYECKOM PEXUME OT
UX ONPEJEIECHUS B CTATUYECKOM PEKUME.

35 VYeTpoiCcTBO U KOHCTPYKTUBHBIE OCOOEHHOCTH OMMOJISIPHBIX TPAH3UCTOPOB.

36 DNEeKTPUUECKHE CXEMbI BKIIIOUEHHS OUIOJIIPHBIX TPAH3UCTOPOB M UX OCOOCHHOCTH.

37 PaboTa GUMOISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO IO cXeMe ¢ o01ieii 6a3oi, B
pPEeKUMAaX «OTCEYKU» U «HACHIIIECHUS.

38 PaboTa GUMOISIpHOTO TPAaH3UCTOPA, BKIFOUEHHOIO IO cXeMe ¢ o01iei 6a3oi, B
«aKTUBHOM» PEXUME.

39 CeMmeicTBO cTaTHUECKUX BXOHBIX XapaKTEPUCTUK OUITOISIPHOTO TPAH3UCTOPA,
BKJIFOYEHHOTO 10 cXeMe ¢ o01eii 6a30ii, 1 UX 0COOEHHOCTH.

40 CeMmeicTBO cTaTHUECKUX BBIXOJIHBIX XapaKTEPUCTHK OUTIOISIPHOTO TPAH3UCTOPA,
BKJIFOYEHHOTO 10 cXeMe ¢ o01eii 6a30ii, 1 UX 0COOEHHOCTH.

41 PaboTa GUMOISpHOTO TPAH3UCTOPA, BKIFOUEHHOTO TI0 CXeMe C OOIIMM AIMHUTTEPOM, B
pPEeKUMaX «OTCEUKU» U «HACHIILIEHUS.

42 PaboTa GUMOISPHOTO TPAH3UCTOPA, BKIFOUEHHOIO TI0 CXeMe C OOIIMM AIMHUTTEPOM, B
«aKTUBHOM» PEXHME.

43 CemeicTBO cTaTHUECKUX BXOHBIX XapaKTEPUCTUK OUITOISPHOTO TPAH3UCTOPA,
BKJIIOYEHHOTO 10 CXEME C OOILIM SMUTTEPOM, U UX OCOOEHHOCTH.

44 CeMmeicTBO cTaTHUECKUX BBIXOHBIX XapaKTEPUCTHK OUIOISIPHOTO TPAH3UCTOPA,

BKJIIOYCHHOI'O 11O CXEMCE C O6H_[I/IM OMUTTCPOM, U UX 0COOEHHOCTH.
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45 Cxema BKJIIOYEHHS OUIIOISIPHOTIO TPAH3UCTOPA € OOIIUM KOJUIEKTOPOM B «aKTUBHOM))
peXKUME U €€ OCOOCHHOCTH.

46 Cucrema H napameTpoB OUIOJISIPHBIX TPAH3UCTOPOB.

47 @OTOTPaH3UCTOP, YCTPOUCTBO U IPUHIIUI JIEUCTBUS.

2. Boripocsl (3amaun) mist 3aueta / auddepeHnnpoBaHHoro 3adera (tadsuma 17)
Ta6muma 17 — Borpocs! (3amaun) nis 3auera / qudd. 3adera

Nen/m | Ilepedenn BompocoB (3ama4) yist 3a4ueTa / nuddepeHITMPOBaHHOTO 3a4eTa

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

3. Tembl M 3amaHue 7S BBINOJHEHUS KypcOBOW pabOThl / BBINOJHEHHS KypCOBOIO IPOEKTa
(Tabnuma 18)

Tabmuna 18 — IlpumepHslii mepeueHb TEM Ui BBITOJHEHHS KypCOBOH paOOThI / BBIMOIHEHHUS

KypCOBOTO TIPOEKTa

No 1/ [TpuMepHBIii IepeueHb TeM JUIs BBIIIOJIHEHUS KypPCOBOI paOOThI / BHIIOJHEHUS
°n/n
KypCOBOT'O IIPOEKTa

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

10.5. Meronuueckne MaTepuallbl, ONpPEICISIONINE MPOLUEAYPHl OLICHUBAHHS 3HAHWHA, YMEHHUH,
HABBIKOB M / WM OMBITA JEATEIBHOCTH, XapaKTePU3YIOUINX dTanbl (OopMHUpOBaHUS KOMIETEHIIUMH,
conepkarcs B [TonoxxkeHnsax «O TekylleM KOHTpOJIE YCIEBAEMOCTH U IPOMEKYTOUYHOM aTTecTalluu
crynentoB ['YAII, oOydvaromuxcst mo mporpamMmaM BeIciiero oOpaszoBanusi» u «O MOAYJIBHO-
PEUTHHTOBOI CUCTEME OIIEHKH KauecTBa yueOHOI paboThl cTyneHToB B 'Y AIDy.

11. MeToauveckue ykazanus JJis1 00y4arOIIMXCs 110 OCBOEHHUIO U CIUILINHBI

MeTtoauueckue yKa3zaHusi Ui OOYYAWNIUXCA 1O OCBOECHHMI0 JIEKI[HOHHOTO
MaTtepuana OCHOBHOE Ha3HaUYCHHUE JICKIIMOHHOTO MaTepHaja — JIOTHYSCKH CTPOHHOE, CHCTEMHOE,
nIyOOKOE ¥ SICHOE M3JIOKEeHHE y4eOHOTro Marepuasia. HazHaueHne COBpEMEHHOM JICKITMH B PaMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI TMOJYYHUTh BCIHO HH(MDOPMAIMIO MO TeMe, a B OCBOCHHUHU
(dyHIaMEHTAIBHBIX TPOOJIEM TUCIUILTMHBI, METOJ0B HAYYHOT'O TIO3HAHUS, HOBEUIIINX JTOCTHKEHUN
HAy4yHOW  MbBICIM. B ydyeOHOM mporecce JIEKIHS  BBINOJHIET  METOAOJOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 ¥ HH(QOPMAIMOHHYIO (QYHKIUH. JIEKIMsS pacKpbIBaeT MOHSATUHHBIA ammapar
KOHKPETHOM 00JIaCTH 3HaHWsA, €€ MpoOJeMBbl, JTaeT ICIbHOS IPEJICTaBICHHE O JHUCIUILUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIUTLTTHAMH.

[TnanupyeMble Pe3yIbTaThl IPH OCBOSHUH 00YYAIOIIMMCS JTEKIIMOHHOIO MaTepuaJa;

— TMOJIyY€HUE COBPEMEHHBIX, IICJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUI, YPOBCHb KOTOPBIX
OnpeAeNseTcs eJIEBOM YCTaHOBKOM K Ka) 0 KOHKPETHOU TeME;

—  TIOJyYEHHE OIBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHEe  TNPO(ECCHOHAIBHO—JICIIOBBIX ~ KayecTB, JIFOOBM K  TpeAMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIIIJICHUS.

— TOSBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JIsi CAMOCTOSTEIILHON paOOTHI;
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— TMOJyYEHHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHUSl HAYKH U TEXHUKH U O MPOTHO3E
WX Pa3BUTHS Ha OJMDKANUIIINE TOJIBI;

— HAY4YUTCS METOJMYECKH 00pabdaThiBaTh MaTepuai (BBIICIATh TJIAaBHBIC MBICIH U
MOJIO’KEHUSI, IPUXOIUTH K KOHKPETHBIM BBIBOJIaM, MIOBTOPSATH UX B PA3TMYHBIX ()OPMYIIUPOBKAX);

—  MOJIy4eHHE TOYHOI'O MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHITHI.

JIeKUMOHHBIA  MaTepral MOXKET  CONPOBOXIATHCS  JEMOHCTpallMed  ClIailioB |
WCIIOJIb30BAHUEM Pa3[aTOYHOrO0 Marepuaia IMpU NPOBEICHUM KOPOTKUX JIUCKYyCCHM 00
OCOOCHHOCTSIX MPUMEHEHHS OTICIbHBIX TEMATHK MO JUCITUTIINHE.

CTpyKTypa OIpea0oCTaBACHHS ISKIIMOHHOT0 MaTepHaia.

—  Jleknuy,
—  JleMOHCTpamnusi MPOMBIIIIEHHBIX 00pa3I[0B MOJYIPOBOJHUKOBBIX MPUOOPOB;
—  JleMoHCTpamus JIEKTPUUECKUX CXEM BKIIFOUCHHS TOTYIIPOBOTHUKOBBIX PUOOPOB.

MeTtoauyeckue ykasaHusi AJ1s 00y4ar0MXcsl 10 MPOXO0KACHUIO JJA00PATOPHBIX padoT

B xone BbimosHEeHUs 1a00paTOPHBIX PabOT OO0YYAIOMIMICS TOJDKEH YIIIyOUTh U 3aKPENHTh
3HaHUS, IPAKTUYECKUE HABBIKU, OBJIAI€Th COBPEMEHHON METOAMKOW W TEXHUKOW IKCIEPUMEHTa B
COOTBETCTBUM C  KBAJU(PHUKAIMOHHOM  XapaKTepUCTUKOW  oOyuaromierocs.  BrimonHeHue
71a00paTOPHBIX PAOOT COCTOUT U3 HKCHEPUMEHTATBHO-TNIPAKTHYECKON, PacUeTHO-aHATUTHYECKON
4acTeH U KOHTPOJIbHBIX MEPOIPUATHMN.

Brimonnenue 1mabopaTopHBIX pPabOT OOydYaIOUIMMCS SIBIISICTCS HEOTHEMJIEMOH YacThiO
W3yYeHHs] JUCUUIUIMHBI, OINpeAesieMOll ydeOHbIM TUIAHOM, W OTHOCHTCS K CpPEICTBaM,
o0ecrnevyrBaroIMM pelIeHre CIEIYIOINX OCHOBHBIX 33/1a4 y 00y4aroIierocs:

— TNpHOOpEeTeHHE HABBIKOB MCCIIEIOBAHUS MPOIECCOB, SBJICHUN U OOBEKTOB, H3Yy4aeMbIX B
pamMKax JTaHHOW TUCIUILINHBI,

— 3aKperuieHHe, pa3BUTHE U JeTalu3allds TEOPETHUECKUX 3HAHUM, MOJyYeHHBIX Ha
JEKIIHSIX;

— ToJlyueHHe HOBOW MH(OPMAITUH 10 N3y4aeMOW JUCIUILINHE,

— mpuoOpeTeHrne HaBBIKOB CAMOCTOSTEIHFHOM pabOThI ¢ TabOpaTOPHBIM 000PY/I0BAHUEM U

npubopamu.
3aganue u TpebOBaHUA K IIPOBEACHUIO J1a0OPaTOPHBIX padoT

HccnenoBanue XapakTEpHCTHUK TIOJTYIPOBOJHUKOBBIX TpuOopoB. JlaGopaTopHast paboTa
BBITIOJTHACTCST OpUTAION M3 JIBYX-TPEX CTYJCHTOB HAa YHUBEPCAIBHBIX H3MEPUTEIBHBIX CTCHJAX.
[TpoBeneHNe WCCIEIOBAHUNA OCYIIECTBISICTCS B COOTBETCTBHHM C 3aJaHHEM W B YKa3aHHOU
IIOCJIEIOBATEIbHOCTH. Pe3ynpTaThl M3MEPEHHI 3aHOCATCA B MPOTOKOJ HMCIBITAHWN, KOTOPBIA IO
OKOHYAHHUH MCCIICTIOBAHUN JTOJDKEH OBITh MPECTABIICH IS MPOBEPKHU MPETO01aBaTEIIO.

CrpykTypa ¥ (hopMa 0TYETA O TaOOPATOPHOK padoTe

OT4eT JODKEH COJep)KaTh: HAMMEHOBAaHUE M IIeJIb PaOOThI; CXEMBl M3MEPEHHUI; TaOIUIIbI
MU3MEPEHHBIX JaHHBIX; TPA(QHUKU XapaKTEPUCTHUK MCCICAYEMBIX 00BEKTOB; PaCCUNTAHHBIC 3HAYCHHUS
MapaMeTpoB HCCIEAYEMbIX OOBEKTOB; KpaTKHe BBIBOJBL. OTYET BBINONHSETCS Ha Oenoil Oymare
dopmara 297 x 210 kB. MM.

TpeboBanns K 0hOPMIIEHHIO OTYETA O Ja00paTOpHOH pabore

OoOpa3ser; opopmiieHHs] THUTYJIBHOTO JIMCTa TMpHWBEIEH Ha caite: http://standarts.quap.ru/

I'paduku cTposTCSs Ha OTHENBHBIX JHUCTax ¢opmara oTuera. MIumocTpaluum MaibIX pa3MepoB
pa3MemaTcs Ha OJHOM JHUcTe. Bce rpadmku W pHUCYHKH MJODKHBI MMETh HyMEpaluio Hu


http://standarts.guap.ru/
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MOSICHSIONIME TIOANKCH C YKa3aHWEM THIA HCCIenyeMoro oObekTa. [IpuHIMIMANBHBIE CXEMBI
BBIYEPUYMBAIOTCS B COOTBETCTBUU ¢ TpeboBanusimu ECKJI.
1. AoGpamos, A. Il. Dnektponuka. MeTonuyeckne yKa3aHHUsl K BBITOJTHEHHUIO JIAOOPATOPHBIX
paboT 1o Hccae10BaHUIO NoJIeBbIX TpaH3ucTopoB / A. II. A6pamos, B. B. Onapun. CII6.:
T'VAIIL 2009. — 42 c.: ui.

2. AoOpamos, A. Il. DnekTpoHuka. MeToanuecKue yka3aHUs K BBIMOJHEHUIO J1a00OpaTOPHBIX
paboT Mo MCCIIeOBAHHIO MOIYIPOBOAHUKOBEIX auoaos/ A. I1. A6pamos, B. B. OmapuH.
CIIG6.: T'YAIL 2008. — 41 c.: un.

3. KypcanoBa, K. . DOnexrponHsie mpuOOpsl. MeToanueckue ykKa3zaHUsS K BBIOJTHEHHUIO
nabopatopubix pador Ne 1-8. / K. U. Kypcanosa, B. B. Monorok, B. B. Onapus, JI. H.
[Ipecnenes, H.I'. Typkun. CII6.: T'YAIIL, 2002.

MeTtonnyeckue yka3aHusi A8 O0OyYalOUIUXCSl MO TNPOXOKIECHHIO CAMOCTOSITEbLHOM
padoThI

B xone BBINONHEHHsT CaMOCTOSATENBHOW pabOThl, OOYYAIONIUICS BBIOJIHIET PabOTy IO
3a/IaHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE MpernojaBareis, HO 0e3 ero HemnocpeiCTBEHHOIO
YUaCTHSI.

Jis oOydaromuxcs 1Mo 3a04HOil popme oOydeHHs, caMOCTOsTeNbHAas paboTa MOXKET
BKJIIOYATh B CE0s1 KOHTPOJIbHYIO paboTy.

B mpomecce BBITIOJIHEHHSI CaMOCTOSITENBHOM pPabOThI, y oOydvaromierocs GopMHUpyeTcs
esiecoodpa3Hoe TUIaHupoBaHue pabodero BpeMeHH, KOTOPOE MO3BOJSIET UM Pa3BUBATh YMEHHS U
HaBBIKH B YCBOCHHUHU W CUCTEMaTH3aIlMK MPHOOPETAEMbIX 3HaHUI, 00ecIeunBaeT BEICOKUN YPOBEHb
yCIIEBaEMOCTH B TIEpUOJT 00yUEHHsI, [TOMOTAeT MOJYYUTh HABBIKH IMOBBIIICHUS MTPO(HECCHOHAITEHOTO
YPOBHSI.

MeToauYecKUMH ~ MaTepuajiaMd,  HalpaBJISIONUMH  CaMOCTOSTEIbHYIO  palboTy
00y4JaromuXxcs SABISIOTCS:

—  y4eOHO-METOJNYECKHI MaTepHall 10 TUCIUILIHHE;

— METOJUYECKUE YKa3aHUs IO BBITIOJHEHUIO KOHTPOJIbHBIX paboT (Juisi 00yUaroMIMUXCsl 1O

3a04HOM opMe 00yUueHus).

MeTtoanyeckue YKa3zaHusi JJIsl 00y4awIMXcsl MO MPOXOXKIECHHIO MPOMEKYTOYHOI
aTTecTalluu

HpOMe)KYTO‘-IHaSI aTTecranuAa 06yqa}01111/1xcsl npeaycMaTrpuBacT OLICHHUBAHUC
IIPOMEXYTOUHBIX M OKOHYATEIbHBIX PE3YJbTAaTOB 00ydeHMs IO AucuuiiuHe. OHa BKIIOYAeT B
ceost:

— 9K3aMeH — (opMa OIIEHKH 3HaHUi, MOJYyYEHHBIX O0ydYaloOIIMMCs B MpoIecce U3yUdeHHs
BCEH JUCIUIUIMHBI WIN €€ YacTH, HABBIKOB CAMOCTOSTENILHOM pabOThI, CIIOCOOHOCTH MPUMEHSTH UX
AJi1 pCHICHUA TPAKTUYCCKHUX  3aJad. 3K3aM€H, KakKk [IIpaBuI0, IMPOBOAUTCA B TICPUOJ
9K3aMEHAI[IOHHOW CECCHU M 3aBeplIaeTCs ATTECTAMOHHON OIIEHKOW «OTIMYHO», «XOPOIIO»,
«YOOBJICTBOPUTCIBHO», «KHCYAOBJICTBOPHUTCILHO).

Cuctema OIICHOK MpH TPOBEIEHUM INPOMEXKYTOUHOM aTTeCTallMM OCYILIECTBISETCS B

cooTBeTcTBUM ¢ TpeboBaHusmMu [lonoxkennit «O TekylieM KOHTpOJIE YCIEBAaEMOCTH U
OPOMEXYTOUHOM arrectauuu cryaeHToB ['YAII, oOywaromuxcss 1o mOporpaMMaM BBICHIETO
oOpazoBanusi» M «O MOIYJIBbHO-PEUTHHIOBOM CHUCTEME OIICHKH KadecTBa Yy4eOHOH paboTh
ctynentoB B 'Y Aly.
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