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AHxHoTtanus

JucuunnuHa «OJeKTpOHUKa» BXOIUT B 00pa3oBaTeNbHYI0 MPOrPaMMY BBICIIETO
o0pa3oBaHUs IO HAMpPaBICHUIO MOArOTOBKHW/ crieruanbHOCTH 12.03.05 «JlazepHast TexHuKa U
Ja3epHble TEXHOJIOTWW» HAaINpaBICHHOCTH «JlazepHas TeXHMKA M Ja3epHbIE TEXHOJIOTHUNY.
Juctummuaa peanu3yercs kadenpoid «No23».

JucuunnuHa HaneneHa Ha GOpPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETEHIIUA!

VYK-1 «CnocobeH ocymecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CHHTE3 MH(OpMAIHH,
NPUMEHSTHh CUCTEMHBIN TIOJIXO/T JJIsl PEHICHUS TIOCTABICHHBIX 3a71au9)

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAy4YHble U OOIEHMH)KEHEPHBbIE 3HAHUA,
METOBI MATEMaTHYECKOTO aHAJIN3a U MOJCTMPOBAHNS B MH)XCHEPHOU e TEITLHOCTH, CBA3aHHON
C MMPOEKTUPOBAHNEM, KOHCTPYUPOBAHUEM U TEXHOJIOTUSMU NIPOU3BOCTBA JIa3epHON TEXHUKID)

OIIK-3 «CnocobeH NpoBOIUTH HKCIEPUMEHTAJIbHBIE MCCIEAOBAHUS U HM3MEPEHUS,
0o0pabaTbIBaTh U MPEJCTABIATH [IOJyUYECHHBIE JaHHbIE C YYETOM CIelU(UKH METOJIOB U CPE/ICTB
JIA3€PHBIX UCCIICOBAHUN U U3MEPECHHIN

Conepxanue ITUCHMIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBA3AHHBIX C H3YyYCHHEM
(GU3NYEeCKUX TPUHIMIIOB JEHCTBHS, XapaKTEPUCTHK, MOJAENeH H OCOOCHHOCTEH B
PaMOTeXHUYECKHX LETSIX OCHOBHBIX THUIIOB aKTUBHBIX MPUOOPOB, MPUHIIMIIOB UX MOCTPOSHUS U
MEXaHU3MOB BIIMSIHHS yCJIOBHHI SKCIUTyaTallid Ha paboTy aKTHBHBIX IPUOOPOB.

[IpernonaBanne JIUCHMIUIMHBI TMpPEAyCMAaTpPUBAET ClEAyrole (GopMbl OpraHu3aluu
y4eOHOT0 MpoIriecca: JICKIUH, JJa00paTopHbIe pabOTHI, CAMOCTOSATEIbHAS paboTa CTyICHTA.

[IporpaMMoi TUCHMITIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHUAbI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTecTalus B popMe 3K3aMeHa.

OOwast TpyAOEMKOCTh OCBOCHMS AMCLUUIUIMHBI COCTaBIAET 5 3aueTHbIX eauuHui, 180
YacoB.

S13pIK 00yUEHUS 110 TUCIMITIIMHE KPYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUYCHUS MO AUCIUILIINHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI
[lenpto mpenomaBaHus TUCHUIUIMHBI «DJIEKTPOHUKA» SBISETCS M3YYEHHE CTYACHTaMU
(U3HYECKUX MPUHITUIIOB JCHCTBUS, XapaKTEPUCTUK, MOJICIICH U OCOOCHHOCTEH MCITOIb30BaHUS B
PaIMOTEXHUYECKUX IIETSAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHUHIIUIIOB MOCTPOCHUS U
OCHOB TEXHOJIOTUM MHMKPOAJICKTPOHHBIX IEICH, MEXaHU3MOB BJIMSHHUS YCIIOBUH JKCILTyaTalluu
Ha pa0OTy aKTUBHBIX IPUOOPOB ¥ MUKPOAIIEKTPOHHBIX 1enel. [Ipy n3ydeHnn 3Tol AUCIUITITUHBI
3aKJIaJBIBAIOTCS OCHOBBI 3HAHWM, IO3BOJIAIOIIMX YMEJIO HKCIOJIb30BaTh COBPEMEHHYIO
DJIEMEHTHYIO 0a3y paJrodICKTPOHUKU U MOHUMATh TCHICHIIMU U TIEPCIICKTUBBI €€ Pa3BUTHUS U
MPAKTHYECKOTO HCIIOJIb30BAHMS, TNPUOOPETAIOTCS HABBIKM pacyeTa PEKUMOB aKTHBHBIX
npuOOpOB B AIJICKTPOHHBIX IETAX, SKCIEPUMEHTAIBLHOTO HCCIICIOBAHUS HMX XapaKTCPUCTHUK,
HU3MEPEHUS TapaMeTPOB U MOCTPOCHUS 0A30BBIX SYCCK ICKTPOHHBIX IIETICH, COJICPIKAITUX TaKHE
puOOpBHI.

1.2. JlucuuIuiMHa BXOJIUT B COCTaB 00S3aTEIBHON YacTH 00pa30BaTENIbHOM MPOrpaMMBbI
BhbIcIIero oOpa3oBanus (nanee — OII BO).

1.3. TlepeyeHb IIAHUPYEMBIX PE3yJITATOB OOYUYEHUS IO JUCHUIUIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3ynbTatamMu ocBoeHus OIT BO.

B pesynbrare m3ydeHus AMCHMILIAHBI OOYYAIOIIUKCS JODKEH 00J1aJaTh CIIEIyOIIMMH
KOMTIETCHIIMSIMH WJIM UX 4acTsMHU. KOMIIETEeHIINY U MHAUKATOPHI MX JOCTHKCHUS TIPUBEIICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIMKATOPOB MX JIOCTHKCHHUS

Kareropus (rpymma)

KOI[ 1 HAUMCHOBAHHUEC

KO,I[ N HAMMCHOBAHUC MHIUKATOpa

KOMITETCHIINH KOMITETCHIINH JOCTHXKEHUSI KOMIETEHIIUU

YK-1 Cnocoben

OCYLIECTBIIATh

nouck, kputuueckud | YK-1.J1.3 paccMatpuBaeT BO3MOXKHBIE, B

aQHAJIN3 U CUHTE3 TOM YKCJI€ HECTaHJaPTHbIE BApUAHTHI
YHuBEpCaIbHbIE

uHbopMaIuuy, pelIeHus 3aJ1a4u, OLIEHUBAs UX
KOMITETCHITHH

MIPUMEHSATD JIOCTOMHCTBA U HEJOCTAaTKH, a TAKKe

CUCTEMHBIN MOIXO0.
JUTSL peIleHuUs
[MOCTaBJIECHHBIX 3a1a4

BO3MOXKHBIC ITOCJICACTBUA

O6menpodeccruoHanbHbIE
KOMTIETCHITHH

OIIK-1 Cnocoben
MIPUMEHSATH
€CTECTBCHHOHAYYHBIC
1 0OIIIEHH)KEHEPHBIC
3HAHMS, METOBI
MaTeMaTHYEeCKOr0o
aHanu3a u
MOJICIIMPOBAHUS B
VHXEHEPHOU
JeITEIILHOCTH,
CBSI3aHHOM C
MIPOCKTUPOBAHKEM,
KOHCTPYUPOBaHUEM U
TEXHOJIOTHSIMU
MIPOU3BOCTBA
JIA3epHON TEXHUKHU

OIIK-1./1.2 criocobGeH MPUMEHSTh 3HAHUS
€CTECTBEHHBIX HayK B MH)XEHEPHOU
MPaKTHKE

OIIK-1./1.3 cnocoOeH NpUMEHSTh
oOlIeMH)KEHEePHbIE 3HAHUS, B MH)KEHEPHON
JESTEIbHOCTH

ObmenpodeccuoHanbHbIe
KOMITETCHITHH

OIIK-3 Cnocoben
IPOBOJTUTH
BKCHepHMCHTaHBHLIG
HCCIIEIOBAHUS U

OIIK-3./1.1 ciocobeH BbIOMpaTh U
UCTIONIb30BaTh COOTBETCTBYIOIIUE PECYPCHI,
COBPEMEHHBIE METOJIUKH U 000pyA0BaHNE
JUISL TIPOBE/ICHHSI SKCTIEPUMEHTAIBHBIX




U3MEpEHHs, UCCJIE0BAHUM U U3MEPEHUN
oOpabaTeiBaTh U OIIK-3./1.2 ciocoben oOpabaTbIBaTh 1
IPEJICTaBIISTh IPEJCTABIISTh I10Jy4CHHbIE
MIOJIyYEHHBIE TaHHBIE | SKCIIEPUMEHTAJIbHBIE JAHHBIE JIs

C Y4eTOM crelM(pUKH | modydeHHuss 000CHOBAHHBIX BHIBOJIOB
METOJIOB U CPEJCTB
Ja3epHbIX
HUCCIENOBAHUN U
U3MEPEHUU

2. Mecro mucturuinHbl B cTpykrype OI1

JucuumnuHa MoxeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YUYaIOIIUMUCS
IIPY U3YUYECHUH CIEAYIOIUX AUCUUIUIAH:

— «MaremaTuka,

— «ODu3ukay,

— «ONEKTPOTEXHUKAY.

3HaHUs, MOJYyYEHHbIE NPH HM3YyUYEHUM MaTepuana JIaHHOM AMCIUIUIMHBI, UMEKT Kak
CaMOCTOSTEIbHOE 3HAYCHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YUYEHHUH APYTUX TUCIUILINH:

— «OCHOBBI KBAHTOBOH JIEKTPOHUKI,

— «MuxkponpoueccopHasi TEXHUKa.

3. O0BeM U TPYyA0EMKOCTh TUCIUILTAHBI
Jannapie 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTICNIBHBIX BUIOB Y4eOHOM
paboThI 1O TUCIUILTHNHE (M paclpeie]IeHue 3TOH TPYJA0EMKOCTH TI0 CeMeCTpaM) IPeACTaBICHbI B
Tabnuie 2.

Tabmmia 2 — O0beM U TPYJI0EMKOCTh JTUCITUTIIIUHBI

TpynoemMKocTs 110
Bun yuebHo# paboThl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemKkocma oucCyunIuUHbL, 5/ 180 5/ 180
3E/ (1ac)
Ayoumopnbie 3anamus, BCETO 4ac. 68 68
B TOM YHCJIE:
nekruu (JI), (gac) 34 34
npakTuueckue/cemunapckue 3anarus (I13),
(uac)
nabopartopsbie pabotsl (JIP), (vac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnas paboma, Bcero (4ac) 76 76
Buo npomesrcymounoit ammecmayuu’ 3ayer,
mudpd. 3ager, sk3ameH (3auer, udd. 3ay, JK3. JK3.
OK3.%%*)

**k
[Ipumedanue: kaHaMIaTCKHil SK3aMeH

4. CopepxaHue JUCHUTUIUHBI
4.1. Pacnpepnenenue TpyA0€MKOCTH TUCIUTUIAHEI TIO pa3/iejaM U BUIaM 3aHITHIM.
Pa3nensbl, TeMbl AUCHUILINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TAOIUIE 3.

Tabmuma 3 — Pa3nensl, TeMbI IUCHUIUIAHBI, UX TPYIOEMKOCTh




Pa3nensl, TeMbI JUCLIHAILUIHHEI Jlexuun 113 JIP KII CPC
frzao) €3] fram (vac)| (4ac)
Cemectp 4

Pasnen 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

Htoro B cemecTpe: 34 34 76

Hroro 34 0 34 0 76

4.2. CopaepxaHue pa3/ieJioB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanre pa3iesioB U TEM JICKITMOHHBIX 3aHITHI MPUBEICHO B TaOnwuIle 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JIEKIIMOHHOTO ITUKJIA

Howmep pazaena

HazBanue u COACPIKAHUEC pa3aciIOB M TEM JICKIIMOHHLBIX 3aHATUH

Pazpen 1

JaemMeHTHI (PM3UKHU TBEPAOTO TeJia.

1.1. dusnyeckre OCHOBBI OIYIPOBOTHUKOBBIX TPUOOPOB.

OCHOBHBIE TOHATHUSI 30HHON TEOPHUH MOJYIPOBOJIHUKOB. CTaTHCTHKA
9JICKTPOHOB M JBIPOK B TIOJYIPOBOJHUKAX. BBIpOXKICHHBIE W
HEBBIPOXKJIEHHBIE  TOJYNPOBOAHUKHM. KOHIEHTpaluss Hocutenen
3apszia B COOCTBEHHBIX U MPUMECHBIX MOIYIPOBOJIHUKAX B YCIOBUAX
TEPMOJIMHAMUYECKOTO paBHOBecHus. HepaBHOBeCHOE COCTOsIHHE
MmoJIynpoBoiHUKA.  [Iporecchl mepeHoca HOCHTENEH 3apsiga B
MOJIYTIPOBOJIHUKAX. ['eHepanust U pekoMOWHAIMS HOCUTENEH 3apsiia.
BrusiHEEe S7EKTPUYECKOTO TOJII Ha OOBEMHYIO M TOBEPXHOCTHYIO
AJIEKTPONPOBOTHOCTD MOJIYTIPOBOTHUKOB. TemnepatypHbie
3aBUCUMOCTH  KOHIICHTPAllUM,  TOJBIDKHOCTH WM yJACIbHOH
AJIEKTPOTIPOBOTHOCTH TOJTYIIPOBOJHUKOB. BO3ZHUKHOBEHNE 00bEMHBIX
HEYCTOMYUBOCTEM. OnTtrnueckue n TEIJIOBEIE CBOMCTBaA
MOJIyITPOBOJIHUKOB.  (DOTO3NIEKTpUUECKHME U TEPMOIIEKTPUUECKUE
SIBJICHHS.

1.2. KoHTaKTHBIE ABICHHUSL.

IlonsiTve o0 p-n-mepexoxe, THIBI p-N-nepexonoB. dusnueckue
IIPOLIECCHI B p-N-NIEpeX0ie IPU OTCYTCTBUU U NTPU HAJIMYMH BHEIIHETO
HampsbkeHus.  BoaprammepHas — XapakTepUCTHKA  p-N-mepexona.




KOHTaKkT «MeTami-noixynpoBOAHUK», 3aBUCUMOCTb €r0 CBOMCTB OT
paboThI BBIXO/A MOJYIPOBOIHKKA U MeTaia. ['eTeponepexobl.

Paznen 2 ITosynpoBoaHnKoOBbIe MPUOOPBI.
2.1. IlonynpOBOTHUKOBBIE TUOBI.
[TorynpOBOITHUKOBBIN JMOJA, €r0 XapakTEepPUCTUKU U IapaMeTphl.
OcHoBHbIe Bubl npoOost p-N-mepexona. Ilepexonnsie mporeccsl B
MOJyIPOBOJIHUKOBOM ~ JIMOJIe, HAKOIJIEHWE W  paccachlBaHUE
U30BITOYHOTO 3apsana, AU(GQy3uOoHHAs EMKOCTb. OKBUBAJICHTHAA
cxema [IOJIyIPOBOIHUKOBOT'O I1oJa. OcHoBHbIE THUIIBI
HOJYIIPOBOJHUKOBBIX JHOAOB, MX KOHCTPYKIHMM, IMapameTpbl MU
00JacTy IPUMEHEHMSL.
Pasznen 3 ITosrynpoBoaHNKOBbIE NPUOOPBI.

3.1. [ToneBble TPaH3UCTOPHI.

IloneBple TpaH3UCTOPBI € 3aTBOPOM B BHIE p-N-nepexoma. Hx
YCTPOWCTBO, IIPUHIMUIT JIEHUCTBHS, CXEMBI BKJIFOYECHMUS,
XapaKTEpUCTUKU U IapaMeTpbl. 3aBHCHUMOCTb XapaKTEPUCTHK OT
TeMrieparypbl. Harpy3ouHbli peXMM  IIOJIEBOIO  TPAaH3UCTOPA,
Harpy304Hbl€  XapakTepUCTUKU.  Dusnueckue  ABJICHUS  Ha
MIOBEPXHOCTH  MONynpoBoAHuKa.  [loneBble  TpaH3HMCTOpBI €
u3onupoBaHHbIM  3aTBOpoM (MOII- wmum  MII-Tpasuctopsl), uxX
NPUHLIMI JIeUCTBUS, XapaKTEpUCTHUKU U mapameTpbl. OcoOeHHocTH
mouHbix  MJIII-TpansucropoB. OO61acTb NPUMEHEHHS MOJEBBIX
TPaH3UCTOPOB.

3.2. bunonsipHble TPAaH3UCTOPHI.

TpaH3uCTOp Kak CUCTEMa JIBYX B3aHMMOJEHCTBYIOIIUX P-N-TIEPEXO/I0B.
Bo3MmoxHBle ~ pexuMbl  pabOThl  TpaH3UCTOpa: aKTHBHBII
(ycunuTenbHBIN), OTCEYKH, HACHIIICHMS, WHBEPCHBbIN. Duznueckue
nporiecchl B 6e31peii(oBOM TpaH3UCTOPE B AKTUBHOM YCHUIIUTEIBHOM
pexxume. Toku B Tpanzuctope. KoaddummeHnT nepepadr SMUTTEPHOTO
TOKAa M €ro COCTaBJSIOIIME. TpHU CXeMbl BKIIOUEHHsS TPAH3UCTOPA: C
o0uMM SMHUTTEpOM, € o00mel 0a30d M OOIMKMM KOJIIIEKTOPOM.
XapaKkTepUCTUKU TPAaH3UCTOpa B cxemax ¢ oOmiel 6a30i u ¢ obmum
SMUTTEPOM.  BriusHMe  TemmepaTrypbl  Ha  XapaKTEpUCTUKU
TpaH3ucTOpa. TpaH3UCTOpP KaK JIMHEWHBIH YeThIPEXIOIIOCHHUK.
Cuctempl MaloCHUTHAIBHBIX (AU depeHnnanbHpIX) TapaMeTpoB
TpaH3uctopa. OmnpeneneHre MaJOCUTHAJIBHBIX —IApaMeTpoOB IO
XapaKTepuCTHKaM TpaH3uctopa. Pabora TpaH3ucTopa mpu HaIUYUH
Harpy3ku B KOJUIEKTOpPHOM wenu. Harpy3ouHble XapakTepUCTHKH
TpaH3ucTtopa. [lapameTphl, XapaKTepU3YIOLUIHME PpEXUM YCUIECHMS,
OlpesielIeHne HX IO XapakTepucTukaM. Bpibop pabodeil ToukH
TpaH3UCTOpa B peXuMe ycwieHHs. CXEeMOTEeXHHYECKHE CIIOCOOBI
3ajjaHus  paOouell TOYKM. BnusHue HENMMHEMHOCTH  BXOJHBIX
XapaKTepUCTHK Ha paboTy TpaH3UCTOpa B pexxume ycuneHus. Pabora
TPaH3UCTOpa Ha BBICOKMX uvacToTax. Jlpeili(oBble TpaH3UCTOPBHI.
[Tapamerpa,  XapakTepu3yOIM€  BBHICOKOYACTOTHBIE  CBOMWCTBa
TpaH3UCTOpa. DKBUBAJIECHTHBIE CXEMbl TpaH3UCTOpa ((popMaibHbIE U
¢uznueckue). Mopenu  TpaH3UCTOpa,  MCIONb3yeMble  MpU
KOMITBIOTEPHOM ~ MPOEKTUPOBAHUM  3JIEKTPOHHBIX cxeM. Pabora
TPaH3UCTOpPAa B PEXUME TMEPEeKIIOUEHHUs. YCIOBHSI OTCEUKU H




Haceluenus.  IlepexogHele  mpomeccsl B TPaH3UCTOpe  IIpU
nepeximoueHun. [lapamerpa TpaH3UCTOPOB B MMILYJIbCHOM PEXHME.
TpaH3UCTOPHBIN KIIIOY, TOCTPOSHHBIN MO CXEME C OOIIUM SMHTTEPOM.
[IpenenpHO OOMyCTUMBIE TAPAMETPBI TPAH3UCTOPA.

Paznen 4

OnrTo3/1eKTPOHMKA.
4.1. ®oTo31eKTpUYECKHE U U3ITydaTeIbHbIE IPUOOPHI.

®DOoTOpPE3nCTOPHI, UX KOHCTPYKIUS, XaPaKTEPUCTUKH W TApaMETPHI.
Ou3nyecKkue MNPOIECcChl B p-N-Tepexojne MpU BO3IACHCTBHH CBETA.
®oto DJIC. DoToraibBaHUUECKUE JIeMEHTHI. DOTOIMO/IBI, OCHOBHBIC
PSKUMBI MX pa0OTHl. XapaKTEPHCTUKH W TapaMeTpbl (OTOIMOIOB.
OcHoBHble THIBI  QoTOANOAO0B. DOTOTPAH3UCTOPBI:  TPHUHIIUIL
JNCHCTBUS, XapaKTEPUCTHKH, TmapaMeTpbl. QO0JIaCTH NPUMEHCHHS
pPa3IMYHBIX  THIOB  MOJYMPOBOJHUKOBBIX  (DOTOAICKTPUUECKUX
npubopoB. HM3nywaromnyie MOTyIPOBOAHUKOBBIE TPHOOPHI M HMX
MIPUMEHCHUE.

4.3. Ilpaktuueckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MPaKTHYECKUX 3aHATHHA U UX TPYJTOEMKOCTh ITPUBECHBI B TAOIHUIIE 5.

Ta6JII/ILIa 5— HpaKTI/I‘-IeCKI/IC 3aHATUS U UX TPYAOCMKOCTDb

Ne
No TeMbl MPaKTUYECKUX . | TpymoemkocTs, | paznena
®DopMBI TPAKTUIECCKUX 3aHATHN
n/n (uac) JUCLIMIT
JIUHBI
VY4eOHBIM MJIaHOM HE TPEyCMOTPEHO
Bcero
4.4. JlabopaTopHblE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBEACHBI B TabHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHSATHS U UX TPYJIOEMKOCTb

Ne

Tpynoe Ne paznena
y HaumenoBanue 1abopaTopHbIX paboT MKOCTBb, AUCHAIT
i
(1ac) JIUHBI
|
Cemectp 4
1 OrnpesiesieHre MUPUHBI 3aNIPEIICHHON 30HbI 4 1
MOJTyIPOBOIHUKOB

2 HccnenoBanue Bapukana 4 1

3 HccnenoBanue BBIIPSIMUTEIBHBIX JUOIOB 4 2

4 HccnenoBanue nosynpoBOJHUKOBOTO CTAOUIUTPOHA 4 2

5 HccnenoBanue mosieBbIX TPAH3UCTOPOB C YIPABISIEMbIM 4 3

(p-n) mepexoaom
6 HccnenoBanue moyieBbIX TPAH3UCTOPOB C 4 3




HU30JIMPOBAHHBIM 3aTBOPOM

7 HccnenoBanue OUNONSPHBIX TPAH3UCTOPOB, 4 3
BKJIFOUEHHBIX 10 CXEME ¢ 0011el 0a3oi

8 HccnenoBanue OUMOISPHBIX TPAH3UCTOPOB, 4 3
BKIIFOUEHHBIX TI0 CXEME C OOIINM SMUTTEPOM

9 HccnenoBanue GoToTpaH3UCTOPOB 2 4

Bcero 34

4.5. KypcoBoe NMpoeKTHpOBaHUE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI
Y4eOHbIM IIaHOM HE PEIYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbr camocTosTenbHON paboThl M €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0IHIIe 7.

Tabmmia 7 — Buasl caMOCTOSITEIBHON PaOOTHI M €€ TPYT0EMKOCTh

. Bcero, | Cemectp 4,
Bun camocrosTensHOM paboThI
qac yac
1 2 3
N3yueHune TeopeTuuecKoro Marepuana
50 50
qucuuriaHbl (TO)
ITonroroBka K T€KylemMy KOHTPOJIIO
10 10
ycneBaemoctu (TKY)
IToaroToBka K mMpoMeKyTOYHOU
16 16
atrecrauuu (ITA)
Bcero: 76 76

5. Ilepeuennb yueOHO-METOIMYECKOTO 00CCTICUCHHMSI
JUTS CAMOCTOSITENIEHOW PabOThI 00yUYaIOMIMXCSI 1O TUCIUIUTHHE (MO/IYIIIO)
Y4eOHO-METOIMYEeCKHE MaTepHAIIbl ISl CAMOCTOSITEIIbHONH Pa0OThI OOYYAIONIUXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUEOHBIX W3TaHUN
[lepeyeHb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M31aHUN NPUBEEH B Tabaule 8.
Tabnuua 8— [lepeueHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

HIudp bubnuorpaduyeckas ccpiika / KonnuecTBo 3K3eMILTSIpOB B
URL anpec onbInoTexe
(KpoMe 3JIEKTPOHHBIX SK3EMILISIPOB)
621.385 dyaun, Buktop HukosnaeBuu. 467
181 OnexTpoHHslie mpudops! [Teker] :
yueOnuk / B. H. Jlynun. - 3-¢




U31., mepepad. u joi. - M. :
Ouneprus, 1977. - 420 c. : puc. -
bubnuorp.: c. 417. - And. yka3s.:

c. 418 - 420.
621.385(075) Batyumes, Baagumup 88
b28 AJIeKCAHPOBHY.

OnektponHbie mpudopsl [Teker] :
yuebHuk / B. A. barymes. - 2-e
U31., mepepad. u joi. - M. :
Breicm. mik., 1980. - 384 c. : puc.,
tabi. - bubmmorp.: c. 378 (20

Ha3B.)
621.38 ABaes, H. A. 68
Al8 OnexTpoHHble mpubopsl [Teker] :

yueOHuK /i By30B / H. A. ABaes,
I'.T. umkun ; pen. I'. T
Mumkus. - yueb. uza. - M. : Usa-
B0 MAU, 1996. - 544 c. : puc.,
TabI1., rpad., cxem. - bubnuorp. :
c. 536 - 537 (27 na3B.). - ISBN 5-
7035-1386-3

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENBLHBIX PECYPCOB
WH(GOPMAIMOHHO-TSIICKOMMYHHKAITMOHHOM ceTn «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOPMAaLMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOAMMBIX I OCBOCHHS JUCIHILTAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHeT
URL anpec HaunmenoBanue
ftp://ftp.radio.ru/pub/ugo/ | YcnoBuble rpaduueckre 0003HAYCHUS DIIEMEHTOB SJICKTPUICCKUX
CXeM

8. Ilepedens HHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeuenp mporpaMMHOr0O O0O€CHEUEHUs, HCIOJIb3yEeMOTO0 IPH OCYIIECTBICHUU
00pa30BaTENILHOTO MpoIiecca M0 AUCLUILINHE.
[lepeyenp ucnonbp3yeMoOro MporpaMMHOro obecredeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepedeHs mporpaMMHOT0 00eCIIeUeHUS

Ne i/ HanmenoBanue

He npenycmotpeno

8.2. IlepeueHp MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3YEeMBIX pu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOoIiecca MO JUCIUILTHHE

[TepeueHbr WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Ta0mmie 11.

Ta6mmma 11— [Tepeyenr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne /1 HauMmenoBanue

He npenycmotpeno




9. MarepuanbHO-TeXHUYECKas 6a3a
CocrtaB MarepuaabHO-TEXHUYECKOHW 0a3pl, HEOOXOAMMOW JUIsl  OCYIIECTBIICHHS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIMHE, TIPECTaBIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuagbHO-TEXHHUECKOM 0a3bl

. . Howmep aynuropun
HanmeHoBaHMe COCTAaBHOM YaCTH MaTePUAIbHO-TEXHUYECKOM
No /it (mpu
0a3bl
HE0OXOIMMOCTH)
1 JIeKIIMOHHAS Ay TUTOPHUS
2 Jlaboparopust DIEKTPOHUKH 22-09 (I

10. OmeHo4HBIE CpeACTBA TSI POBEACHUS TPOMEKYTOTHOHN aTTeCTaIluN
10.1. CoctaB OICHOYHBIX CPEACTBAJNS TPOBEACHHUS IPOMEKYTOUHON AaTTecTaluu
00y4JaroIuXcs 1Mo JUCIUIUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEACHHS IPOMEKYTOUHON aTTeCTaIlluU

By npomexyTo4HOM aTTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crnucok BOIpOCOB K 3K3aMEHY;
DK3aMeHallMOHHbIE OUJIETHI;
3amauu;
Tectsl.

10.2. B kayecTBe KpUTEPUEB OIICHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIINH O00YyYaloUMMHCS MPUMEHsETCsT 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIINH, KoTopas IpuBeeHa B Tabuuue 14. B TeueHne cemecTpa MOXKET UCIOIb30BATHCSA
100-0anmnpHast ~ mKama ~ MOJAYJIBHO-PEUTMHTOBOM  CHCTEMBbl ~ YHHUBEPCUTETa,  IpaBHia
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIINM JIOKAIIbHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabnuna 14 -Kputepuu ouieHKH ypoBHS cQOPMHPOBAHHOCTH KOMIETEHLUN

OreHKa KOMIIETEHIINHA
5-0ayutpHa mIKana

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIUIH

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEpEHHO, JJOTHYHO, ITOCJIEIOBATETIFHO U TPAMOTHO €T0 U3JIaraer;

— ONHpasCh Ha 3HAHWS OCHOBHOM W JOMOJHHUTEIBHOW JIMTEPATYPHI,
TECHO TIPHUBS3bIBACT YCBOCHHBIC HAYYHBIC TOJOXKEHUS C MPAKTHISCKOM
JIESITEIIbHOCTHIO HATPABJICHUS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeNtaeT BRIBOABI M 00OOIIECHHS;

— CBOOOJIHO BJIAJICET CHCTEMOM CITEIMAIN3UPOBAHHBIX MOHITHIA.

KOTIIMYHO»
(GauTCHO»

— 00y4Jaromuics TBEPIO YCBOWI MPOTPAMMHBIA MaTeprai, TPaMOTHO U
M0 CYIIECTBY WM3JaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C TMPAKTHYECKOW JIESITEIBHOCTHIO
HaIlpaBJICHUS;

— apTYMEHTHUPYET HaYYHBIC TTOJI0KCHHUSI;

— JeJa€eT BBIBOIBI M 00OOIIEHHS;

— BJIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX TTOHSITHH.

«XOPOLIO»
«3a4TEHO

— o0Oyuaromuiicss yCBOMJI TOJBKO OCHOBHOW HPOrpaMMHBIM MaTepual,
[I0 CYLIECTBY HW3JIaracT €ro, ONMpasCh Ha 3HAHUS TOJIBKO OCHOBHOM
«yIOBJIETBOPUTENIBHO» | JINTEPATYPHI;

«3AYTEHO» — JIONyCKAaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;
— WCIIBITBIBACT 3aTPYJHEHUs B IPAKTHUYECKOM IIPUMEHEHHUH 3HAHUI
HaIlpaBJICHUS;




OreHKa KOMITETEHLINH

5-0ayutpHad 1mIKana

XapakTepucTuka c(hopMUPOBAHHBIX KOMIIETEHIIHI

— c51ab0 apryMEeHTUPYET HayUHbIEe OJI0KEHUS;
— 3aTpynHSAETCS B (POPMYITMPOBAHUN BBIBOJIOB M 0000IICHHUI;
— YaCTUYHO BJIa/IEET CUCTEMOM CHELMATN3UPOBAHHBIX TOHITHH.

«HCYIOBJICTBOPHUTCIILHO»
«HE 3a4YTCHO»

— o0Oyyaromuiicss He YCBOWJI 3HAYUTENBHON 4YacTH MpPOrpaMMHOTO
MaTepuaa;

— IONTyCKaeT  CYHICCTBCHHBIE  OIMMOKA W  HETOYHOCTH  IPH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAINPABIICHUY;

— UCTIBITHIBACT TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHUPOBATh HAYYHBIC TTOJIOKCHUS;

— He (GOpMYJIHPYET BBIBOJIOB H 0000IICHHUT.

10.3. TunoBbie KOHTPOJBHBIC 3aJaHUS WIIK UHBIE MaTEPUAJIbL.
Bompocsr (3amaun) aiis sk3aMeHa nmpeacTaBieHsl B Tadmuie 15.

Ta6mmma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne i/t

HepequL BOIIPOCOB IJIs1 OK3aMCHaA

[TosmynnpoBOAHUKHY C COOCTBEHHOM JIEKTPONPOBOAHOCTHIO.

[TonynpoBOAHUKY C 3JIEKTPOHHOM 3JIEKTPOIPOBOIHOCTBIO.

[TosrynpoBOAHUKH C JBIPOYHOM IEKTPOIPOBOIHOCTHIO.

HpeiidoBblii u audy3uoHHBINA TOK B TOTYITPOBOIHUKAX.

9H€KTpOHHO-I[BIpO‘IHI)II71 Nnepexoa B COCTOAHNH paBHOBCCHU .

[Ipsimoe u 0OpaTHOE BKIIIOUEHHE P-N-TIepexoa.

TeopeTquCKaﬂ M peaJibHas BOJbTAMIICPHAs XapaKTCPUCTHUKA P-N-TIepeXoaa.

Bunbel npo0oeB p-N-nepexo/ia ¥ uX 0COOEHHOCTH.

OO |INO |01 W|IN|F-

EmxocTu p-n-nepexoja.

[EEN
o

BBIHpHMI/ITeJ'IBHLIe JAUOBbI.

[N
[

OI[HOHOHynGpHOZ[HLIﬁ BBIHIPAMUTECIIb — IMPUHIUIT €T'0 I[CﬁCTBHH.

[EEN
N

Bmmsane TEMIICPATYPhI HAa BOJIBTAMIICPHBIC XaPAKTCPUCTUKHU IMOJYITPOBOJHUKOBBIX
JHUOJI0B.

13

I'paduueckuit MeTo1 ONpeIesIeHus MapaMeTpoB pabovero pexxuma
MIOJIYIPOBOIHUKOBBIX JTMOJIOB.

14

HOHyrIpOBOI[HI/IKOBBIC CTa6I/IJ'II/ITp0HBI, CIICTIMAJIBHBIC ITapaMCTPhL
TTOJIYITPOBOAHHUKOBBIX CTa6I/IJ'II/ITpOHOB.

15

Amnanu3z paboThl MOTYIPOBOJIHUKOBOIO CTAOMIIN3AaTOpa HAMIPSKEHHSI ¢ TIOMOIIBIO
JIMHUM Harpy3KHu.

16

BapI/IKaHBI, CXCMbI BKIIFOUCHUS B SJICKTPUUCCKYTO LCIIb, SKBUBAJICHTHAA CXCMa
BapuKalia 1 €ro OCHOBHBIC IMapaMETPhI.

17

TyHHENbHBIE JUO0/IbI, OCHOBHBIE TapaMETPhl TYHHEJIbHBIX JINOJ0B, aHAJIN3 BOJIBT-
aMIEPHOI XapaKTePUCTUKU TYHHEIBHOTO TUO/IA C TIOMOIIBI0 SHEPTETHUECKUX
JMarpaMm.

18

CTpyKTypa MMoJIEBOTO TPAH3UCTOPA C YIPABIISIONINM P-N MIEPEXOIOM U TIPUHIIUIT €TO
paboTHI.

19

DJIEKTPUYECKUE CXEMbI BKITFOUEHHUS MTOJIEBBIX TPAH3UCTOPOB C YIPABJISIONIIM P-N
MePEX0I0M M MX OCOOCHHOCTH.

20

CeMelicTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTHUK MTOJIEBBIX TPAH3UCTOPOB C
YIPaBIJISIONUM P-N MEPEXOIO0M U MX 0COOEHHOCTH.

21

CeMelicTBO BBIXOIHBIX XapaKTEPUCTHUK ITOJIEBBIX TPAH3UCTOPOB C YIPABIAIOLIUM p-N
MePEX0I0M M X OCOOCHHOCTH.

22

3aBUCHMOCTh KOH(PUTYPALIUU «KaHAJIa» MOJIEBBIX TPAH3UCTOPOB C YIPABISIONIUM p-




N MEPEX0JI0M OT U3MEHEHHUS HANPSHKEHUS «CTOK-UCTOK» MPH MMOCTOSTHHOM
HaNpsHKEHUU «3aTBOP-UCTOK.

23 I'paduueckuii ciocod MoCTpOSHHsI CTOKOBO-3aTBOPHBIX XapAKTEPUCTUK IO
BBIXOJJHBIM XapaKTEPUCTUKAM IOJIEBBIX TPAH3UCTOPOB C YIPABJISAIOIIUM p-N
MIEPEXO0JIOM.

24 Crpykrypa MII noneBoro TpaH3UuCTOPa ¢ «MHAYLIMPOBAHHBIMY» KaHAJIOM U
MPUHLIMIL €10 paboThI.

25 Onextpuueckue cxembl BKIroueHus: M/IIT moneBbIX TpaH3UCTOPOB €
CMHAYIUPOBAHHBIMY» KaHAJIOM U MX OCOOCHHOCTH.

26 CemeiicTBO CTOKOBO-3aTBOPHBIX XapakTepucTuk M/III moneBbIX TpaH3UCTOPOB €
«MHAYIUPOBAHHBIMY» KaHAJIOM U MX OCOOCHHOCTH.

27 CewmeiicTBO BBIXOAHBIX XapakTepucTuk M/III moneBbIX TpaH3UCTOPOB C
«MHAYUUPOBAHHBIM» KaHAJIOM U UX OCOOCHHOCTH.

28 Crpykrypa MII noneBoro TpaH3uCTOPa CO «BCTPOSHHBIMY KaHAIOM M MPUHIHUI
ero paboThI.

29 Dnekrpuyeckue cxeMbl BkitoueHust M/II1 nmoneBbIx TpaH3UCTOPOB CO
«BCTPOEHHBIM» KaHAJIOM U UX OCOOEHHOCTH.

30 CemeicTBO CTOKOBO-3aTBOPHBIX XapakTepucTuk M/ moieBbIX TpaH3UCTOPOB CO
«BCTPOEHHBIM» KaHAJIIOM U UX 0COOEHHOCTH.

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

32 Juddepennmanpaple WM MAIOCHTHAIBHBIC TTAPAMETPHI TIOJIEBBIX TPAH3UCTOPOB.

33 PaboTa 1moJyieBbIX TPAaH3UCTOPOB B TMHAMHYECKOM PEKHME.

34 Otnuuue onpeneneHus 1udpdepeHanbHbIX IapaMeTPOB B TUHAMUYECKOM PEXUME
OT UX OIPEJICIICHUS] B CTATHUECKOM PEKUME.

35 Y CcTpolicTBO U KOHCTPYKTUBHBIE OCOOCHHOCTH OMIIOJIIPHBIX TPAH3UCTOPOB.

36 DJIEeKTpUUECKHE CXEMbl BKIIOUEHHS OUTIOSIPHBIX TPAH3UCTOPOB U MX OCOOEHHOCTH.

37 PaboTa GUMOISIpHOTO TPAaH3UCTOPA, BKIKOUYEHHOIO IO cXeMe ¢ o0iei 6a30i, B
pPEXHUMAaX «OTCEUKI» U «HACBHIIIEHUS.

38 PaboTa GUMOISIPHOTO TPAaH3UCTOPA, BKIKOUYEHHOIO IO cXeMe ¢ o0riei 6a30i, B
«aKTHBHOM» PEXHME.

39 CeMeiCcTBO CTaTHUECKUX BXOHBIX XapaKTEPUCTUK OUIOISIPHOTO TPAH3UCTOPA,
BKJIIOUEHHOT'O IT0 CXeMe ¢ 001Iei 0a30i, 1 ©X 0COOEHHOCTH.

40 CeMeiCcTBO CTaTHUECKUX BBIXOJIHBIX XapaKTEPUCTUK OUITONSIPHOTO TPAH3HUCTOPA,
BKJIFOYEHHOTO 10 cXeMe ¢ 0011ei 6a30i, M UX 0COOEHHOCTH.

41 PaboTa 6unonsipHOro TpaH3UCTOpa, BKIIFOUEHHOTO 110 CXEME C OOIIUM IMUTTEPOM, B
pEeKUMaX «OTCEUKU» U «HACBHIIIEHUS.

42 PaboTa 6unonsipHOro TpaH3UCTOpa, BKIIFOUEHHOTO 110 CXEME C OOIIUM IMUTTEPOM, B
«aKTHBHOM» pEXHME.

43 CeMeiCcTBO CTaTHUECKUX BXOHBIX XapaKTEPUCTHK OUTIOISIPHOTO TPAH3UCTOPA,
BKJIFOUEHHOTO 10 CXeMe C OOLIMM SYMHUTTEPOM, U X OCOOEHHOCTH.

44 CeMelcTBO CTaTUYECKUX BBIXOAHBIX XapaKTEPUCTUK OUIIOISIPHOTO TPAH3UCTOPA,
BKJIFOUEHHOTO 10 CXeMe C OOLIMM SYMHUTTEPOM, U X OCOOEHHOCTH.

45 Cxema BKJIIIOYEHHS OUTIOIIPHOTO TPAH3UCTOPA ¢ OOLIUM KOJIIIEKTOPOM B
«aKTHBHOM» peXXHMeE U €€ 0COOEHHOCTH.

46 Cucrema H mapaMeTpoB OUMOJSPHBIX TPAH3UCTOPOB.

47 POTOTPaH3UCTOP, YCTPOUCTBO M NPUHIMUI AECHCTBUSI.

Bompocsr (3amaun) auist 3aueta / mudd. 3aueTa npepacraBieHsl B Tadbmuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nis 3avera / qudd. 3adera

\ Ne /i \ [Tepeuens BonpocoB (3a1a4) auis 3adeta / mudd. 3auera




‘ Y4eOHBIM IIaHOM HE IPEYCMOTPEHO

[lepeyenp Tem [UII KypCOBOTO TPOCKTUPOBAHUS/BBIOIHEHHS KypCOBOW pabOTHI
npecTaBiIeHbI B Ta0nuie 17.
Tabnumua 17 — IlepeueHp TeM JjIsi KYPCOBOTO MPOSKTUPOBAHMS/BBITIOTHEHHUSI KyPCOBOM paboThI

Ne /i1 [TpumepHBIii IepedeHb TeM Ui KypCOBOTIO IPOEKTUPOBAHUS/BBITOTHEHHS
3 KYpCOBOH paboThI

Y4eOHBIM MIaHOM HE PEyCMOTPEHO

Bomnpocsl s mpoBeneHuss NPOMEXKYTOYHOM aTTeCTalMd B BHJIE TECTUPOBAHUSA
npeJICTaBICHBI B Ta0wmie 18.

Tabnuna 18 — [IpumepHbIi mepedeHb BOIIPOCOB ISt TECTOB

Ne /it IIpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO IAMCHHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0OydeHust, IpeICTaBIeHbI B Ta0wmie 19.

Ta6ymia 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

Ne /it [TepeyeHb KOHTPOIBHBIX PaOOT

He npenrycmoTpeHo

10.4. Metoauueckue  Marepuanbl,  ONpEACISAOIINE  HPOLEAypbl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOIIUX ATanbl (HOPMHUPOBAHHUS KOMIETEHIIMM, cojepx aTrcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpyrOIMX MOPSAAOK MU IPOUEAYpPY
MIPOBEJCHUS TEKYILIET0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaluu 00y4arouuxcs
I'VAIL

11. Meroauyeckue yka3aHus I 00yUYarOIIUXCs 1T0 OCBOCHHIO JTUCITUTUTHHBI

11.1. Mertoauueckue YyKa3aHus JUId OOYyYaloOIUXCA 10 OCBOCHUIO JICKIIHOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuajna — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
riyOoKoe M CHOE H3JIoKeHHe ydeOHoro Mmartepuana. Ha3zHaueHue COBpeMEHHOW JIEKIMH B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpMAIMIO 110 TEME, a B OCBOCHUU
(byHIaMEHTaJIbHBIX TPOOJeM TUCHMIUIMHBI, METOJOB HAayYHOro TIO3HAHMSA, HOBEWIIMX
JOCTHKEHUM HayuyHOM MbIciu. B ydyeOHOM mporecce JeKIusi BBINOJIHAET METOIO0JOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MH(POPMALMOHHYIO (YHKUIMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHON 00JIacTH 3HaHus, €€ MpoOJeMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O IUCLUILIMHE,
[IOKAa3bIBACT B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMMU.

[InaHupyemMble pe3yiabTaThl IPU OCBOEHUU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuana;

— TIOJIyYEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBA3AaHHBIX 3HAaHWUN, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LeJIEBOW YCTAHOBKOM K KaK/10M KOHKPETHOH TEME;

— IIOJIy4€HHE OIbITA TBOPUYECKON pabOTHI COBMECTHO C IIPENOIaBaTEIEM;

— pa3BuUTHE TPOPECCHOHATBHO-NENOBBIX  KayecTB, JIOOBH K TpEAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJICHUS.

— MOsBJIEHUE HEOOXOMMOr0o MHTEpeca, HeOOXOAUMOTO Ul CAaMOCTOSATEIbHOW PaboThI;

— IIOJIy4YeHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKH U TEXHUKU U O
IPOTHO3€ UX Pa3BUTHs Ha OJDKaMIINe TObI;




— HayuduTbCsl METOJIUYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH IJIABHBIE MBICIU U
IIOJIO)KEHUS, IPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH HUX B  Pa3IMYHBIX
(bopMyITUPOBKax);

— MOJIy4€HHE TOYHOIO IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U IOHATUH.

JIeKUMOHHBI MaTepuan MOXET COIPOBOXKIATBCA JEMOHCTpAlMed CIIaWI0B W
UCIOJIb30BAaHUEM DA3aTOYHOIO MaTepuallia IpH IHPOBEIEHUH KOPOTKHX JUCKYCCHHl 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AEIbHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpyKTypa npeaocraBicHus JEKIHOHHOIO MaTepuaa:

— Jleknuuy,
— JleMoHCTpalusi IPOMBIIIIEHHBIX 00pa3li0B MOTYTPOBOJHUKOBBIX TPUOOPOB,;
— JleMOHCTpaIus MIEKTPUIECKUX CXEM BKIFOUCHHUS MOIYIPOBOJIHUKOBEIX TPHOOPOB.

11.2. Meroauveckue ykazaHUs Il OOyYarolIUXCs IO BBITIOJHEHHUIO J1a00paTOPHBIX
pabot

B xone BeimonHeHus 1abopaToOpHbIX pabOT oOydaromuiics JODKEH YIiayOuTh H
3aKpENUTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOM METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(PUKALMOHHONW XapaKTEPUCTUKON OO0ydaroierocs.
BrimonHnenue mabopaTopHbIX pabOT COCTOHUT M3 IKCHEPUMEHTATBHO-TIPAKTHYECKOH, pacdeTHO-
AHAJIMTHYECKON YacTe U KOHTPOJbHBIX MEPOIIPUSITHH.

BrimonHnenue 1abopaTopHbIX pabOT OOYYAOIIUMCS SIBISIETCS HEOTHEMIIEMOH YacThIO
U3YYECHUS JUCLUIUIMHBI, ONpeNesseMOl Yy4yeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCIeYnBAIOIINM PEIICHNE CICTYIOIINX OCHOBHBIX 33/1a4 y 00yYaroIIerocs:

— TpuUOOpeTEeHHE HAaBBIKOB WCCIICJIOBAHHUS IPOILIECCOB, SBICHUH ¥ OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOW TUCIUILINHBL,

— 3aKperuieHHe, pa3BUTHE M JeTalM3alus TEOPETUYECKUX 3HAHHM, MOJYYeHHBIX Ha
JICKITUSX;

— TIONy4YeHUe HOBOUM MH(OPMAIINH 110 H3y4aeMOU TUCITUILINHE;

— mnpuoOpeTeHHe  HAaBBIKOB  CAMOCTOSITENbHOM  paboThl ¢ 7abOpaTOpHBIM
o0opyaoBaHKEM U TIpubOpamu.

3ajanne u TpeOOBaHUS K MPOBEACHUIO J1a00PATOPHBIX PaboT

HccnenoBanue xapakTepUCTHK MONYIPOBOJAHUKOBBIX puOopoB. JlaboparopHas paborta
BBITIOJTHACTCS] OpHUTaIof U3 JBYX-TPEX CTYJCHTOB Ha YHUBEPCAIBHBIX U3MEPHUTEILHBIX CTECHIAX.
[IpoBeaenune wucciieqOBaHUN OCYIIECTBISETCA B COOTBETCTBUMM C 3aJaHUEM M B YKa3aHHOMU
MIOCJIEIOBATEILHOCTH. Pe3ysIbTaTel M3MEPEHNH 3aHOCATCS B MIPOTOKOJ MCHBITAHUNA, KOTOPBIN 1O
OKOHYAHUU MCCIEI0BaHUN JOKEH OBITh IPECTABIICH IS IPOBEPKHU MPETOaBaTelNto.

Crpykrypa u dopma oTuera o 1abopaTopHoil pabore

OTt4er J0MKEH COJIepKaTh: HAMMEHOBAHHE U 11eJIb pa0OThI; CXEMbl U3MEPEHHMIA; TaOTHUIIBI
U3MEPEHHBIX JIAHHBIX; TpaHUKU XapaKTEPUCTUK HCCISAYEeMbIX OOBEKTOB; pPacCUUTAHHBIC
3HAUEHUSl MapaMEeTPOB HCCIEAYEMBIX OOBEKTOB; KpaTKHe BBIBOJLL. OTUET BBITIONHSAETCS Ha
6emoit 6ymare popmata 297 x 210 KB. MM.

TpeGoBanus k 0hopMIEHUIO OTYETA O JIAOOPATOPHOU paboTe

Oopaser; obopmiteHHsT TUTYJIBHOTO JIUCTa NPUBEIACH Ha caiite: http://standarts.quap.ru/
['paduku cTpodTcs Ha OTHENBHBIX JIMCTaX Qopmara oTdera. MmocTpauu MalbiX pa3MepoB
pa3MeniaroTcs Ha OJHOM JucTe. Bce rpaduku M pHUCYHKH JOJDKHBI MMETh HYMEPALUI0 U
MOSICHSIFOIIME TOAMKUCH C yKa3aHHUEM THIA HCCleayeMoro oO0bekTa. [IpuHIHMMHUaTbHBIE CXEMbI
BBIYEPUMBAIOTCS B COOTBETCTBUU ¢ TpeboBanusimu ECKJI.

1. AGpamoB, A. II. DOnekrpoHuka. MeToauyecKue yKa3aHHsS K  BBIIOJHEHHUIO

1a00paTOPHBIX PadOT MO MCCIEAOBAHHIO MOJEBbIX TpaH3ucTopoB / A. II. A6pamos, B.
B. Onapun. CIIG.: I'VAII, 2009. — 42 c.: ui.


http://standarts.guap.ru/

2. AGpamoB, A. II. DnextpoHuka. MeToauueckue yKa3aHUs K  BBITOJHEHHIO
71a00paTOPHBIX pabOT MO MCCIEIOBAHUIO MTOTYTIPOBOAHUKOBBIX 1008/ A. I1. AGpamoB,
B. B. Onapun. CII0.: I'VAII, 2008. — 41 c.: un.

3. Kypcanosa, K. 1. Dnekrponnsie npubopsl. MeTtonuueckue yka3aHHsl K BBIIOJIHEHUIO
nabopatopubix padot Ne 1-8. / K. U. Kypcanosa, B. B. Monorok, B. B. Onapus, JI. H.
[Ipecnenes, H. I'. Typkun. CI16.: T'YAIIL 2002.

11.3. Metoanueckue yka3zaHUs Uis 00y4YaroMMXCsl M0 MPOXOKICHHIO CaMOCTOATEIBHOM
paboThI

B Xoz1e BBIIOTHEHUS CaMOCTOSATEIBHON pa0OThI, O0YUYAOIIUICS BBIMOIHSIET padoOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemnocpeACTBEHHOIO
YYaCTHS.

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

B mporuecce BBINOTHEHHUS CaMOCTOSTENBHONM paboOThl, Yy oOywaromierocs (Gopmupyercs
enecoodpasHoe MmIaHUPOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allUU NMPUOOpETaeMbIX 3HAHUil, 00ecredynBaeT BBICOKUMN
YPOBEHb YCHEBAa€MOCTH B NEpUOJ OOydYeHHUs, IOMOTaeT IOJIYYUTh HABBIKM IOBBIIICHUS
pohecCuOHaNBHOTO YPOBHSL.

MeToauyecKUMH ~ MaTepuallaMd,  HAlpaBISIOMIMMU  CaMOCTOSTENIbHYIO  paboTy
00y4aromuXxcs SIBISIOTCS:

—  y4eOHO-METOJMYECKH MaTepHall o JUCIUILINHE;

— METOJUYECKHE YKa3aHHsI 10 BBIMOJIHEHHIO KOHTPOJBHBIX PaldOoT (g 00ydaromuxcs
1o 3a049HOU (hopmMe OOydEHHS).

11.4. Meroandeckue ykazaHus Il OOyYarOIIMXCS MO MPOXOXKICHUIO MPOMEXKYTOUHON
aTTeCTalUu.

[IpomexxyTouHass ~ aTrecTamusi  OOy4alOlIMXCS  MPEAYyCMATPUBAET  OLICHUBaHUE
MIPOMEXKYTOUYHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB O00y4YeHHs MO nuciuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9JK3aMeH — (opma OIEHKH 3HaHWH, MOJYYEHHBIX OOYyYarOIIMMCS B IPOIECCE
W3YYECHUS BCEW NUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSTENLHON paboThl, CIIOCOOHOCTH
NPUMEHSATh WX JJIs pEelIeHUs MPaKTHYEeCKUX 3a1ad. DK3aMeH, KaK MPaBUiIO, MPOBOJHUTCS B
NepUoJl HK3aMEHALMOHHOM CECCMM M 3aBEpIIAEeTCs] aTTECTALIMOHHOM OLIEHKON «OTIMYHOY,
«XOPOILIOY», «YJOBIETBOPUTEIHHO», «HEYIOBIETBOPUTEIHHOY.

Cucrema OLEHOK NpPH MPOBEACHUU NPOMEKYTOUYHOM aTTECTAllMM OCYIIECTBIAETCS B
cooTBeTCTBUU ¢ TpeboBanmsmu [lomoxkernit «O TekymeM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOHM arrectanuu cryAeHToB [ YAIIL, oOydarmuxcst mo mporpaMMaM BBICIIETO
obpazoBanusi» u «O MOIYJBHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y Ally.



Jluct BHECEHUSI U3MEHEHUH B pabouyio MporpaMMy JUCHUTUIUHBL
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