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AHHOTaNINA

JucuuiuimHa «OJEeKTPOHUKA» BXOIUT B 00pa30BaTENIbHYI0 NPOTrpaMMy BBICIIETO
o0Opa3zoBaHusl — MporpaMMmy OakajgaBpuara IO HAlpaBJICHUIO IOJITOTOBKH/ CIICIHAIBHOCTH
11.03.03 «KoHcTpyupoBaHu€ W TEXHOJOIMSI 3JEKTPOHHBIX CPEICTB» HAIpPaBIEHHOCTU
«[IpoekTrpoBaHME W TEXHOJOTHS 3JIEKTPOHHO-BBIYMCIMTEIBHBIX CpencTB». Jlucuurumza
peanu3zyercs kadenpoit «Ne23.

JluciurivHa HareJaeHa Ha JOPMUPOBAHUE Y BBITYCKHHUKA CIIETYFOIINX KOMIIETCHIINI

OIIK-1 «CnocobeH ncnoiabp30BaTh MOJIOKEHUS, 3aKOHBI 1 METO/Ibl €CTECTBEHHBIX HAYK U
MaTeMaTUKH JUIS PELICHUS 3a7a4 HH)KEHEPHOH esITeIbHOCTID

OIIK-2 «CriocobeH caMOCTOATENBHO MPOBOJIUTH IKCIEPUMEHTAIBHBIE HCCICIOBAHUS H
UCTIONIb30BATh OCHOBHBIE PUEMbI 00Pa0OTKH U TPEICTABICHUS MTOIYYCHHBIX JAHHBIX)

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBSA3AHHBIX C HM3yYCHHEM
Gu3MYeCKUX TNPHUHIMIIOB JICWCTBHSA, XapaKTEepUCTUK, Mojaened ©  O0COOCHHOCTEH B
PaTMOTEXHUYECKHX IIETIIX OCHOBHBIX THUIOB aKTUBHBIX MPUOOPOB, MPUHIIUIIOB UX NOCTPOCHUS U
MEXaHHU3MOB BJIMSHUS YCIOBUI SKCIUTyaTalluy HA pabOTy aKTHBHBIX IPUOOPOB.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4eOHOro Tpolecca: JISKIUH, JlabopaTopHble pabOThI, CaMOCTOSATENbHAs pPabOTa CTY/AEHTA,
KOHCYJIbTAINH.

[TporpamMmoil AMCHUIUIMHEI TPETyCMOTPEHBI CIENYIONIME BHIBI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTeCcTalus B popme dK3aMeHa.

OOmmasi TpyAOEeMKOCTh OCBOCHUS TUCLUILIMHBI COCTaBIseT 3 3a4eTHBIX eanHunbl, 108
9acoB.

SI3BbIK O0Y4eHUs 10 AUCIHUIUINHE «PYCCKUI»



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenogaBaHusi JUCHUTUIIMHBI

Llenvio  npenooasanus Oucyuniumvl «INEKMPOHUKA» SAGIAEMCA  U3YUeHue CmyOeHmamu
QuzuvecKux NPUHYUNO8 Oelicmausl, Xapakmepucmux, mooeiel U 0cobeHHOCmell UCNOIb308AHUSL 6
PAOUOMEXHUYECKUX YEeNSX OCHOBHLIX MUNO8 AKMUBHBIX NPUOOPO8, NPUHYUNOE NOCMPOEHUS U
OCHO8 MexXHOI02UU MUKPOIJIEKMPOHHBIX Yenell, MeXaHUu3Mo8 GIUAHUS YCA08ULL IKCHAYAMAayuu Ha
pabomy axmuHulX NPUOOPO8 U MUKPOINEKMPOHHLIX yeneu. [lpu uzyuenuu 3moi OucyuniuHol
3aK1A0bIBAIOMCSE  OCHOBbL  3HAHUU,  NO3BOJAOWUX  YMENO  UCNONb308AMb  COBPEMEHHYIO
NIeMeHMHYI0 0a3y PAOUOIIEKMPOHUKYU U HOHUMAMb MEHOEHYUU U NePCHeKMUBbL ee pa36Uumus u
NPAKMU4ecKo20 UCNOIb308AHUS, NPUOOPEmMAlomcs: HABbIKU pPACHemad pPeHCUMO8 AKMUBHbLIX
npubopos 8 HNeKMPOHHLIX YEeNnsx, IKCNEePUMEHMANbHO20 UCCIeO008AHUS UX XAPAKMEPUCTUK,
usmMepenuss napamempos8 U NOCMpPoeHUus 0Aa308blX sueeK IIeKMPOHHBIX Yenell, COO0epIHCaAujux
maxue npudopbwi.

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHOM MPOTPaMMEI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB 00yUEHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTatamu ocBoenust OI1 BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOLIUiicsS AODKEH 00JaiaTh CIeTyOIuMH
KOMITETEHIMSIMU WJIM MX 9acTsMU. KoMIeTeHIMM U WHANKATOPHI UX JTOCTHKCHHUS PUBEACHBI B
tabnuue 1.

Ta6muma 1 — [lepeueHb KOMIIETEHIMI U HHAWKATOPOB MX JOCTHKCHUS

Kareropus (rpyrmnma) Kon n Kon n HauMeHoBaHuE MHIUKATOpa
HAaUMEHOBaHUE
KOMIIETEHIINH JIOCTHIKEHUS] KOMIIETEHIIUU
KOMIICTCHIINH
OIIK-1.3.1 3Haer ¢pyHIaMeHTalIbHbIE
3aKOHBI PUPOIBI U OCHOBHBIE
OIIK-1 Cnocoben pHpoZ
HCOL3OBATE (bU3HYECKHE MATEeMAaTHICCKUE 3aKOHBI
OIIK-1.¥.1 ymeer npuMeEHSTH
TTOJIOKCHHUSI, 3aKOHBI
(bu3HYecKre 3aKOHBI U MATEMATHYECKU
Y METOIBI
ObmenpodeccnoHanbHbIe METO/JIBI [Tl pEIICHUs 33124
€CTECTBCHHBIX HAyK
KOMITETCHITHH TEOPETUIECCKOTO U TIPUKIIATTHOTO
Y MaTeMAaTUKH [T
SIICHUS 33,124 XapaKtepa
p 9 OIIK-1.B.1 Bnageet HaBbIKaMu
WHXEHEPHOM .
MCIIONIb30BaHUs 3HAHUH €CTeCTBEHHBIX
NeSATSIIEHOCTH
HAyK ¥ MaTeMaTUKU TIPU PEIICHUU
MPAKTUYECKHX 337124
OI1K-2.3.1 3HaeT 0CHOBHBIE METOIBI U
CpeNICTBA MPOBEACHHUS
OIIK-2 Cnocoben perl POBCA .
IKCIIEPUMEHTAIBHBIX HCCIICTOBAHUH,
CaMOCTOSITENTEHO
CUCTEMBI CTaHIaPTHU3AIUH U
MIPOBOIUTH
cepTuduranuu
AKCIIEPUMEHTANILHBIE
OIIK-2.VY.2 ymeeT HaXOauTh U
Ob6menpodeccuoHaIbHbIE | UCCIIEIOBAHUS U
KPUTHYCCKH aHATH3UPOBATH
KOMITETEHITHH WCIIOJIb30BaTh
uH(pOpMaIIHIO, HEOOXOIUMYIO IS
OCHOBHBIC TTPUEMBI M
060a60TKI 11 pEIICHUS TTOCTABIICHHOM 3a/1a4H
p OIIK-2.B.1 Braneetr cnocobamu
MIPEJICTABICHUS
00pabOTKHU U TIPEICTABICHUS
MOJTYYE€HHBIX JaHHBIX
MOJTyYEeHHBIX JAHHBIX U OLIEHKH
MOTPEITHOCTH PE3YJIbTATOB H3MEPEHU

2. Mecro nuctuIuIHHEL B cTpykType OI1



JucnurnmuHa MokeT 6a3upoBaThCs Ha 3HAHUSIX, PaHEe MPUOOPETEHHBIX 00YUYaIOITUMUCS
NP U3YYCHHUH CISTYIONINX AUCIUILINH:

— «Marematuka,

— «Dusukay,

— «DNEeKTPOTEXHUKAY.

3HaHMs, TOJYYEHHBIE IPU W3YYCHHU MaTepuana JaHHOM IHUCLUIUIMHBI, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHUE, TaK U MOT'YT UCIIOJIb30BATHCS IIPU U3YYECHUH JPYTUX JACLUAILINH:

— «Cxemotexnuka IC: mudpoBas U aHAJIOTOBas»,

— «Mukpoanekrponuka u HanoanekrpoHukay.

3. OO0BEM U TPYJOEMKOCTh JUCIIUILTAHBI
JlanHbie 00 00mEM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOU
paboThI 1O TUCIUILIMHE (M pacripeieiCHUe 3TOH TPYJ0EMKOCTH IO CEMECTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIHITITUHBI

TpynoeMKOCTb 110
Bun yueGHOM paboThI Bcero cemecTpam
No4
1 2 3
Oowan mpyooemMKocnb oucyunIuHl, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuueckoii R0020Mo8KuU
AyoumopHnbie 3anamus, BCETo 4ac. o1 o1
B TOM YHCIIE!
neknuu (JI), (wac) 34 34
npakTuueckue/cemunapckue 3anstus (113),
(dac)
naboparopublie padotsl (JIP), (1ac) 17 17
KypcoBoi npoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 27 27
Camocmossmenvnas paboma, Bcero (dac) 30 30
Buo npomesxxcymounoii ammecmayuu: 3auerT,
mudd. 3ager, sk3zamen (3auer, Hudd. 3ay, OK3. OK3.
DK3.%%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTAHBI MO pa3/ieiaM U BUIAM 3aHSITHI.
Paznensl, TeMBI TUCIUTIIMHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl AUCIUILIUHBI Tlexmm 13 JIP KII CPC
’ (gac) (C3) (uac) (ac) | (gac)
Cemectp 4
Paznen 1. DneMeHTHI PU3UKH TBEPOTO TEINA. 5
Tema 1.1. ®usndeckrue OCHOBEI 4 1
MIOJTYTIPOBOTHUKOBBIX ITPHOOPOB.
Tema 1.2. KoHTaKTHBIC SIBJICHHS. 6
Paznen 2. [lonmynpoBoHUKOBBIE TPHOOPHI. 10
Tema 2.1. ITomympoOBOTHIKOBBIC OB 6 2




Pazgen 3. ITomynpoBOIHUKOBEIE TIPUOOPHI. 10

Tewma 3.1. TToneBbie TPAaH3UCTOPBIL. 6 5

Tema 3.2. bumossipHbIe TPAaH3UCTOPHI. 6 6

Paszzen 4. OnTodIEKTPOHUKA. 5

Tewma 4.1. ®oTodMEKTpUIECKHE U H3ITydaTEIbHEIE 6 2

IPHOOPHI.

Hroro B cemecTpe: 34 17 30
Hroro 34 0 17 0 30

[IpakTHueckass MOATNOTOBKA 3aKJIOYAETCd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
00y4JarOIUMUCS ONIPEICTICHHBIX TPYAOBBIX (YHKIIHIA, CBI3aHHBIX ¢ OyayIiel mpodecCHoHaTbHON
JEATEIIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJOB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — ConeprkaHue pa3JesioB U TeM JEKIIMOHHOTO [IUKIIa
HazBanue u copepxanue pa3zeioB U TeM JEKIIMOHHBIX

Howmep paznena N
3aHATUHU

Paznen 1 JaeMeHTHI (M3UKH TBEPAOIO TeJia.
1.1. ®usnueckre OCHOBBI MOIYITPOBOAHUKOBBIX IPUOOPOB.

OCHOBHbBIE TOHATHS 30HHOW TEOPUHU MOJIYIPOBOJHUKOB.
Craructuka »SJIEKTPOHOB U JBIPOK B MOJYNPOBOJAHHUKAX.
Bripok/ieHHBIE M HEBBIPOXKIAEHHBIE  IOJYNPOBOJHUKHU.
Konuenrpanust Hocutesnei 3apsiia B COOCTBEHHBIX M TPUMECHBIX
MOJYNPOBOJAHUKAX B YCIOBUAX  TE€PMOJMHAMHYECKOTO
paBHOBecHs. HepaBHOBECHOE COCTOSIHME TOJYIPOBOJHUKA.
[Iponeccrl mepeHoca HOCHUTENEH 3apsiia B MOJYyHPOBOJHUKAX.
lenepanmst u pexkomOMHAIUS HOCUTENEW 3apsiiaa. BiusHue
ANEKTPUYECKOTO TIONS Ha OOBEMHYID M TOBEPXHOCTHYIO
AJIEKTPONPOBOAHOCTh  MOJYMPOBOJHUKOB. TemmeparypHbie
3aBUCMMOCTH KOHLEHTpaluu, TMOJBMXHOCTH U YJEJIbHON
AJIEKTPONPOBOAHOCTA  MOJYMPOBOJHUKOB. Bo3HHKHOBEHHE
00BEMHBIX HEycTOWYMBOcTe. OmnTHUeCKHEe U TEIIOBBIC
CBOWCTBa  TOJYIPOBOJHHUKOB. DOTOINCKTPUUECKUE U
TEPMODJIEKTPUUECKHE SIBJICHUSI.

1.2. KoHTaKTHBIE SIBJICHUS.

[lonsiTue o p-n-nepexone, Tumnbl p-N-nepexoao. dusnyeckue
npoleccsl B p-N-miepexojie Ipu OTCYTCTBUM W TPU HAIUYUU
BHEIIIHETO HamnpsbkeHus. BonbramnepHas xapakTepucTHKa p-N-
nepexoja. KOHTakT «MeTai-molynpoOBOJHUKY, 3aBUCUMOCTh
€ro CBOMCTB OT pabOTHI BBIXOJA MOTYMPOBOJHUKA M MeTalla.
I'eTeponepexobl.

Paszpnen 2 IHonynpoBoaHMKOBbIE NPHOOPHI.

2.1. IlonynpoBOJHUKOBBIE JUOBL.




[TonynpOoBOAHUKOBBIM U0, €0 XapaKTEPUCTUKH U [TapaMETPBI.
OcHoBHbIE BUIBI TP00O0s p-N-niepexoa. [lepexoansie mporecch
B TOJIYIIPOBOJHUKOBOM JHOJI€, HAKOILJICHUE M paccachiBaHUE
n30bITOYHOTO 3apsia, Tupy3noHHAs EeMKOCTh. DKBUBAJICHTHAS
CXeMa MOJyNPOBOJHUKOBOTO auofa. (OCHOBHBIE  THIIBI
MOJIyIIPOBOIHUKOBBIX TUOJOB, UX KOHCTPYKIMH, ITapaMeTphl U
o0JacTu MPUMEHEHHUS.

Pa3zgen 3

IosynpoBoaHMKOBBIE TPUOOPHI.
3.1. [loneBble TPaH3UCTOPHI.

[ToneBpie TpaH3UCTOPBI C 3aTBOPOM B BUIAE p-N-mepexona. Mx
YCTPOMCTBO, NPUHIMUI  JEUCTBUS, CXEMbl  BKJIIOYECHUS,
XapaKTEPUCTUKHU U NTapaMeTpbl. 3aBUCUMOCTb XapaKTEPUCTUK OT
TeMriepaTypbl. Harpy304Hblii pexuM MOJIEBOr0 TPaH3UCTOPA,
Harpy3O4Hbl€ XapakTepucTuku. Pusndeckue sSABICHUA Ha
IIOBEPXHOCTH IOJIyIpoBOJAHUKA. [loneBple TpaH3HCTOPBI C
n3onupoBaHHbIM 3aTBopoM (MOII- miin M/III-Tpa3ucropsr), ux
NPUHLMIT ~ JIEHCTBUS,  XapakTEpPUCTUKHM U IapaMeTphl.
OcoGennoctn  momubix  MJIII-Tpan3ucropoB.  O6mactb
[IPUMEHEHHUSI NTOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipubie TPaH3UCTOPHI.

TpaH3ucTtop Kak cucTeMa JByX B3aUMOJIEHCTBYIOIIMX p-N-
nepexosioB. Bo3MoxkHBIE peXHMBI  pabOTHl  TPaH3UCTOpA:
aKTUBHBIN (YCUJIUTENIbHBIN), OTCEUKH, HACHIILIEHUS, THBEPCHBIM.
dusnueckue mporeccel B Oe3apeiipoBoM TpaH3UCTOpE B
aKTUBHOM YCHJIMTEJIIBHOM pexume. Toku B TpaH3UCTODE.
Koapduuuent mnepemaum  3MUTTEPHOIO TOKa U €O
cocTaisitolre. Tpu cxeMbl BKIIIOYEHUSI TPAH3UCTOPA: C OOIIUM
SMHUTTEpPOM, C oOmeil 0a30if u OOmUM KOJUIEKTOPOM.
XapakTepuCTUKHU TpPaH3UCTOpa B CXeMax c obmiel 06a3zoil u c
oOuIM AMUTTEpOM. Biinsinne TemMnepaTypsl Ha XapakTEpUCTUKU
TpaH3UCTOpa. TPaH3UCTOP KaK JIMHEHMHBIM YETBIPEXIOIIOCHHUK.
CucreMbl MaJOCUTHANIBHBIX (U epeHnalIbHbIX) TapaMeTPOB
TpaH3ucTtopa. OnpeaeneHne MajlOCUTHAIBHBIX ITapaMeTpOB 10
XapakTepuCTUKaM TpaH3ucTopa. Paborta TpaH3ucropa mpu
HaJIM4YUU HAarpy3kl B KOJUIEKTOpHOM 1enu. Harpysounsie
XapaKTepUCTHKHU TpaH3ucTopa. [lapameTpsl, xapakTepusyronme
PeXHUM YCWICHMSI, OIpeleleHHe HX 10 XapaKTepUCTHKaM.
Boi6op paboueil TOUKM TpaH3UCTOpAa B PEXKUME YCUICHHS.
CxemMoTexHHUECKHE CHOcOoObl 3adaHusi pabodeil  TOYKH.
BnusHue HeNMHEWHOCTH BXOAHBIX XapaKTEpUCTUK Ha padoTy




TpaH3UCTOpa B pexuMme ycuieHus. Pabora TpaH3ucropa Ha
BbICOKMX dacToTax. J[lpeiidosrie Tpansucropsl. Ilapamerpa,
XapaKTEePU3YyIOLe BBICOKOYACTOTHBIE CBOMCTBA TPAaH3UCTOPA.
DOKBHUBAJICHTHbIE CXEMBI ~TpaH3ucTopa (popmaibHBIE U
¢usnyeckue). Monenu TpaH3HCTOpa, MCIONIb3yeMble IIpU
KOMIIBIOTEPHOM IPOEKTUPOBAHUM 3JIEKTPOHHBIX cxeM. Paborta
TPAH3UCTOPA B PEXKUME INEPEKIIOUEHUS. YCIOBHS OTCEYKU H
HacelmeHus. llepexogHele mpoueccsl B TPaH3HCTOpPE IIPH
nepexiaoueHuu. [lapamerpa TpaH3UCTOPOB B HMMILYJBCHOM
pexume. TpaH3UCTOPHBIM KIIOY, ITOCTPOEHHBIM IO CXEME C
o0muM sMuTTepoM. llpenenbHO OMyCTHMbIE HapaMeTphl
TPAH3UCTOPA.

Pa3znen 4 OnTo3/IeKTPOHHUKA.
4.1. ®oTO3AEKTPUYECKUE U U3ITydaTeIbHbIe TPUOOPHI.

@OTOPE3UCTOPBI, HUX KOHCTPYKLHS, XapaKTEPUCTUKUA U
napameTpsl. Du3MUECKHUE TMpoIecchl B p-N-Tiepexoje MpHu
BozzeiictBuu  ceera. @Poro IJIC. dororampBaHHUECKUE
3JIEMCHTHI. q)OTOI[I/IOI[I)I, OCHOBHBLIC PCKHUMBI HX pa6OTI)I.
XapakTepucTuku U napamerpsl GoToano0B. OCHOBHBIE THUIIBI
dbotoguonoB.  DOTOTPAH3UCTOPBI:  MPUHLUIN  JCHCTBUS,
XapakTepUCTHKH,  mapameTpbl.  OOnacTd  NPUMEHEHHS
Pa3IUYHBIX THUIOB IMOJYIPOBOJAHUKOBBIX (DOTOIIEKTPUUECKUX
npubopoB. M3nydaronue moixynpoBOJHHKOBEIE TPHOOPHI U X

MIPUMEHEHHUE.

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 Hux No
Tembl DopMBbI o
Ne TpynoeMKOCTh, | IPAKTUYECKOH | pa3zeia
MPaKTUYECKHUX MPaKTUYECKHUX
/11 . " (dac) MMOJATOTOBKH, | TUCITHII
3aHATUI 3aHATUN
(uac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

Bcero

4.4. JlaGopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYTOEMKOCTh TPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

3 aux Ne
Ne T 0EMKOCTb, | IPpaKTHUECKOH | pa3aeiia
HaumenoBanne n1abopatopHbIx paboT pya > | TP pasit
n/m (gac) MIOATOTOBKH, | JUCIIMII
(gac) JIUHBI




Cemectp 4

1 | OnpeneneHue MHUPUHBI 3aMIPEIICHHON 30HBI 2 1
MOJTYTIPOBOJIHUKOB

2 | UccienoBanue BBITPSIMUTEIBHBIX THOIOB 2 2

3 | UccnenoBanue mojaeBbIX TPAH3UCTOPOB C 2 3
YIPaBJISIEMBIM (P-N) MEPEX0I0M

4 | MccnenoBaHue MOJIEBBIX TPAH3UCTOPOB C 3 3
U30JIMPOBAHHBIM 3aTBOPOM

5 | UccnenoBanue OUIONSIPHBIX TPAH3UCTOPOB, 3 3
BKJIFOUEHHBIX [0 CXEME ¢ 001Iei 0a30oi

6 | UccnemoBanue OUIONSIPHBIX TPAH3UCTOPOB, 3 3
BKITIOYCHHBIX 110 CXEME C OOIINUM
IMHUTTEPOM

7 | UccnenmoBanue hoTOTPaH3UCTOPOB 2 4

Bcero 17

4.5. KypcoBoe nmpoeKkTHpOoBaHHEe/ BHITIOIHEHUE KypCOBOW pabOThI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aroImuxcs
Bunbl caMmocTosTennbHON pabOTHI M €€ TPYA0EMKOCTh IIPUBEICHBI B TA0IHIIE 7.

Tabmuna 7 — Buasl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh
Bcero, | Cemectp 4,

Bug camocrositensHO# paboTh

qac qac
1 2 3

W3ydenue TeopeTHUECKOro MaTepHrasa 14 14
qucturauael (TO)
Kypcooe npoekrupoanue (KII, KP)
PacuetrHo-rpadpuueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLemMy KOHTPOJIIO 10 10

ycneBaemoctu (TKVY)

Jlomamnee 3ananue ([13)

KonTponbable pabotsl 3a0uHUKOB (KP3)
IToaroroBka K MpOMeEXyTOYHOMN 5 5
arrecrauuu (ITA)

Bcero: 30 30

5. Ilepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PabOoThl 00yUarOMKXCs [0 JUCHUIUTMHE (MOJTYJIIIO)
Y4eOHo-MeToAMYEeCKrEe MaTepHalIbl 1JI1 CAMOCTOSITENIbHOM paboThl 00yUaroIMXCsl yKa3aHbl B I1.11.
7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN
[lepedyeHb MeYaTHBIX U SJICKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AaHUH



KommuecTtBo 3K3eMILIsIpOB B
Ugll_ﬂz(li)):[ﬂ))/ec bubnmorpaduueckas ccpiika (Kpoﬁgifggf;ﬁimbm
AK3EMILISIPOB)
621.38 ByabiueB, Anaronni 3
b 90 Jleonn10BU4. DIIEKTPOHHBIE
npubopsl: yueOHOoe
nocobue / A JI. Byneraes, B. A.
[Tpoxopenko. - MuHck : Boici.
mk., 1987.-315 c.
621.315.5/.61 | Ilerpos, K. C. Pagnomarepuaiisi, 4
1130 PaZlMOKOMIIOHEHTBI U AJIEKTPOHUKA!
yuebnoe nocodue / K. C.
[Terpos. - CIIG6.: IIMTEP, 2006. -
522 c.
ISBN 5-94723-378-9
621.38 umxkun, I'. T'. DnexTpoHuka: 4
165 yueOHuK/I". I'. lnmkun, A. T
[umkun. - M.: Ipoda, 2009. -
703 c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
WH(OPMAITMOHHO-TSIICKOMMYHHKAITMOHHOM ceTh «THTepHEeT»
[Tepeuenn SJIEKTPOHHBIX o0Opa3oBaTeIbHBIX pecypcoB UH(OPMAIOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn « HTepHeT», HEOOXOAMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec Haunmenosanmue

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMSI, HCIIOJIB3YEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOT0 MMPOTPAMMHOTO OOeCTICUeHHs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeHus
Ne n/n HanmeHnoBanue

He mpenycmorpeno

8.2. Ilepeuenp MH(OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCII0Ib3YEMBIX npu
OCYIIECTBJIEHUU 00pa30BaTEILHOTO MPOIIecca MO JUCIUIINHE

HepequL HCIOJIb3YyCMBbIX I/IH(I)OpMaLII/IOHHO-CHpaBO‘-IHLIX CUCTCM NIPCACTABJICH B Ta6JII/II_[e
11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM
Ne n/mt HaumenoBanue

He npenycmorpeno




9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPECTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun

/T MaTepHAITbHO-TEXHUYCCKOMN 0a3bl (ipu1 HEOOXOTUMOCTH )
JlexumoHHas ay IuTOpUs 24-02 (yn. 'acteno, 15)
JIaGoparopust DIEKTPOHUKH 22-09 (yn. I'actemo, 15)

10. Onenounsle cpeacTBa AJs NPOBEIEHHS IPOMEXYTOUHOM aTTecTaluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHOH aTTECTAllUU
00yyJaronuxcs no IUCIUILIMHE TpUBeIeH B Tabnuie 13.
Tabmmua 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTeCTalluu
Buj npoMexyTOYHOH aTTecTaluu ITepedeHb OLIEHOYHBIX CPEJCTB
DKk3aMeH Crucok BONPOCOB K 3K3aMEHY;

10.2. B kauyecTBe KpUTEpPHEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYYalOUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET UCIOIB30BATHCS
100-6annpHast mKaga MOIYIbHO-PEHTHHIOBOM CHCTEMBI Y HUBEPCUTETA, TPABHIIA UCTIONH30BAHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOIUM JIOKaJIbHBIM HOpMAaTUBHBIM akToM ['Y AIL.

Tabmuua 14 —Kpurepuu oLieHKH YpOBHS COPMHUPOBAHHOCTH KOMIETEHITHI
OreHKa KOMIIETEHIUHT
S-OaiuibHast 1IKaia

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMIH

— oOyyarouuiicss riay0OKO M BCECTOPOHHE YCBOWJI MHPOTPaMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, [TOCJIE0BATEIBHO U TPAMOTHO €T0 U3J1aracr;
— ONMpasChb HAa 3HAHUS OCHOBHOW M JIONOJHMUTEIBHOW JIUTEPATypBI,
TECHO  TPUBA3BIBAET YCBOEHHBIE  HAay4HbIE  TIOJOXKEHUS C
MPaKTUYECKON JAESITeIbHOCThIO HAIIPaBJICHHUS,

— yMelio 000CHOBBIBAET M apTyMEHTUPYET BbIIBUTaEMbIE UM UJIEH;

— JIeNaeT BBIBOJIBI M 0000IIEHUS;

— cBOOO/IHO BJIAJICET CUCTEMOM ClieMaTIn3UPOBAHHBIX OHITUH.

— o0yyaroluiicss TBEpJ0 YCBOWJ MPOrpaMMHBINA MaTepua, FPaMOTHO
U 10 CYLIECTBY H3JaraeT €ro, ONHMpasch Ha 3HAHUS OCHOBHOM
JUTEpaTyphl,

— HE JIOMYCKAET CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBA€T YCBOEHHBIE 3HAHUS C NMPAKTUYECKOW JEATEIbHOCTHIO
HampaBJIeHHUS;

— apryMEHTUPYET Hay4YHbI€ TIOJIOKEHUS;

— JIeNaeT BBIBOILI U 0000IIEHUS

— BJIaJICET CUCTEMOM clielnalu3upPOBaHHbIX TOHITUH.

— o0yyarouuiicst yCBOWJI TOJIbKO OCHOBHOM NMPOTrpaMMHBIN MaTepHal,
II0 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHl;

— JIOMYCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITBIBAET 3aTPYJHEHHS] B IMPAKTUUECKOM NPUMEHEHUH 3HaHUN
HaIpaBJICHHUS;

— c1a00 apryMEeHTUPYET Hay4YHbIE MOJIOKEHUS;

«OTIIMYIHO»
<GavTCHO»

«XOPOIIIO»
«3aYTCHO»

«yJIOBJIETBOPUTEITLHOY
«3aUTEHO»




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakTeprcTrKa chopMUPOBAHHBIX KOMITCTCHITHIA

— 3aTpyaHseTcs B (HOPMYJIUPOBAHUHU BBIBOJOB M 0OOOIICHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIELIUATU3UPOBAHHBIX OHATUH.

Marepuana,
— IONyCKAaeT CYIIECTBEHHbIE OLIMOKU U
«HEYIOBJIETBOPUTEIIHLHO» )
paccMOTpeHHH PobIeM B KOHKPETHOM HalpaBlICHUH;
«HE 3a4TEHO»

— HE MOXKET apryMEHTHPOBATh HAyYHBIC ITOJIOXKCHHS;
— He (opMyIIUpYET BBIBOJIOB U 0000IICHHUI.

— o0yyarouuiics He YCBOWJI 3HAUMTEIbHOW 4YacTU IMPOTrPaMMHOIO
HETOYHOCTU  IIpU

— UCIBITBIBAECT TPYIHOCTH B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBbie KOHTPOJIbHBIC 3aaHUsI WA MHBIC MAaTEPUAIIBI.
Bomnpocs! (3amaun) nms s5Kk3ameHa npecTaBiieHbl B Tadnuie 15.

Tabmuna 15 — Bonpocs! (3agaun) s 3K3aMeHa

TPaH3UCTOPOB C YIPABJISIFOIIMM P-N TIEPEXO00M U MX
0COOEHHOCTH.

Ne i/m [Tepedens BOmpocoB (3a71a4) UIsl 9K3aMeHa Kon
WHJMKAaTOpa

1 [TorympoBOTHUKY C COOCTBEHHO# JICKTPOIPOBOHOCTHIO. OIIK-1.3.1

2 [TomynpoBOTHUKY C SIIEKTPOHHOMN AJIEKTPOIPOBOTHOCTHIO OIIK-1.V¥.1

3 [TosrynpoBOTHUKHM C TBIPOYHO ICKTPOIPOBOTHOCTHIO. OIIK-1.B.1

4 HpeiidoBslii u 11nddy3MOHHBIN TOK B IOJYNPOBOIHUKAX. OIIK-2.3.1

5 DJIeKTPOHHO-ABIPOYHBIH NEPEX0]] B COCTOSIHUN PAaBHOBECHSL. OIIK-2.Y¥.2

6 [Tpsimoe 1 0OpaTHOE BKIIFOUEHHUE P-N-TIepexoa. OIIK-2.B.1

7 Teopernueckasi U peanbHas BOJIbTaMIIEpHAs XapaKTePUCTUKA OIIK-1.3.1
p-n-mepexona.

8 Bunpsl npo6GoeB p-N-niepexoia U UX 0COOEHHOCTH. OIIK-1.V.1

9 Emxoctu p-n-nepexona. OIIK-1.B.1

10 BeInpsiMuTeIbHBIC THOBI. OIIK-2.3.1

11 OnHOMOITYyIEPHOAHBIN BBIPSIMUTEINb — MIPUHIHIL €TI0 OIlIK-2.Y.2
JIEUCTBHUS.

12 Bnusinue TeMmepaTypsl Ha BOJIbTAMIIEPHBIE XapaKTEPUCTUKU OIIK-2.B.1
MIOJTYTTPOBOTHMKOBBIX JINOJIOB.

13 I'padmyeckuii MeTox onpeesieHUs mapaMeTpoB pabovero OIIK-1.3.1
PEKUMa MOJTYNPOBOIHUKOBBIX JHOJIOB.

14 [TomynpoBOTHMKOBBIE CTAOMIUTPOHBI, CIICIIUATbHBIE OIIK-1.V.1
napamMeTpbl NOJTYIPOBOIHUKOBBIX CTAOUIMTPOHOB.

15 Ananu3 paboThI MOTYPOBOJHUKOBOTO CTAOMIN3aTOpa OIIK-1.B.1
HATPSHKCHUS ¢ TOMOIIBIO JINHUH HArPY3KH.

16 Bapwukaribl, cCXeMbl BKJIFOYCHHUS B DJICKTPUYECKYIO IS, OIIK-2.3.1
HKBUBAJICHTHAS CXE€Ma BAPHKAIA U €T0 OCHOBHBIC MTAPAMETPBHI.

17 TyHHENbHBIE AUO/IbI, OCHOBHBIC MapaMeTPhl TYHHEIbHBIX OIIK-2.Y.2
JIMOJIOB, aHAJIU3 BOJIbT-aMIICPHON XapaKTEPUCTUKU
TYHHEJILHOTO JIN0JIa C MMOMOIIBI0 YJHEPTETHYCSCKHX JIHArPAMM.

18 CTpyKTypa MoJIeBOTO TPAH3UCTOPA C YIPABISIONIUAM P-N OIIK-2.B.1
MIEPEXO0/I0M U IPUHIIUI €r0 PabOTHI.

19 DNEeKTPUYECKHUE CXEMBI BKITFOUEHUS TI0JIeBbIX TpaH3uctopos ¢ | OITK-1.3.1
YIPABISIOUIMM P-N MIEPEX0I0M U UX 0COOCHHOCTH.

20 CeMeiCTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTHK MOJIEBBIX OIIK-1.VY.1




21

CeMeiCTBO BBIXOHBIX XapaKTEPUCTHUK MOJIEBBIX TPAH3UCTOPORB
C YIPAaBJISIONIMM P-N MEPEX0JI0OM ¥ KX OCOOCHHOCTH.

OIIK-1.B.1

22

3aBUCHUMOCTH KOH(PUTYpaIH «KaHaIa» MOJIEBBIX
TPaH3UCTOPOB C YIPABJIAIOIIMUM P- N IEPEXOIOM OT U3MEHEHUS
HaNpsHKEHUS «CTOK-HCTOKY» MPH MOCTOSHHOM HaIPSKEHUH
«3aTBOP-HCTOKY.

OIIK-2.3.1

23

I'padmgeckuii cmocod MOCTPOSHHSI CTOKOBO-3aTBOPHBIX
XapaKTEPUCTHUK 110 BBIXOJJHBIM XapaKTePUCTUKAM MOJIEBBIX
TPAH3UCTOPOB C YIPABJISIONIUM P-N MEPEX0JI0M.

OIIK-2.¥.2

24

Crpykrypa M/II nosieBoro TpaHzucropa ¢
«MHIYLIHMPOBAHHBIMY KaHAJIOM U MPUHIMI €ro paboThl.

OIIK-2.B.1

25

Onekrpuyeckue cxembl BkrodeHus: M/ moneBbix
TPaH3UCTOPOB C «MHIYLIMPOBAHHBIMY» KaHAJIOM U HX
0COOEHHOCTH.

OIIK-1.3.1

26

CeMeicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk M/IIT
IIOJIEBBIX TPAH3UCTOPOB C «MHAYLUPOBAHHBIM» KaHAJIOM U UX
0COOCHHOCTH.

OIIK-1.V.1

27

CemMelicTBO BbIXOAHBIX XapakTepucTuk M/IIT nonessix
TPaH3UCTOPOB € «MHIYLIMPOBAHHBIM) KaHAJIOM U UX
0COOEHHOCTH.

OIIK-1.B.1

28

Crpykrypa MIII nosieBoro TpaH3ucTopa co «BCTPOCHHBIM»
KaHAJIOM U IPUHLIHUI €T0 PadOTHL

OIIK-2.3.1

29

Onektpruyeckue cxembl BkrodeHus: M/ moneBbix
TPaH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM M UX OCOOCHHOCTH.

OIIK-2.¥.2

30

CeMelCTBO CTOKOBO-3aTBOPHBIX Xapakrtepuctuk MJIIT
IMOJIEBBIX TPAH3UCTOPOB CO «BCTPOCHHBIM» KaHAJIOM U UX
0COOEHHOCTH.

OIIK-2.B.1

31

CemeiicTBO BBIXOAHBIX XapakTtepucTuk MJIIT moneBbix
TPAH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM M UX OCOOCHHOCTH.

OIIK-1.3.1

32

Juddepenunanbapie WM MaTOCUTHAIBHBIE TTapaMeTPhI
M10JIEBBIX TPAH3HCTOPOB.

OIIK-1.V.1

33

PaboTa 1oneBbIX TPAaH3UCTOPOB B IMHAMUYECKOM PEXUME.

OIIK-1.B.1

34

Otnuune onpexnenenus audpHepeHraIbHbIX TapaMeTpoB B
JMHAMHYECKOM PEXHUME OT UX ONPEJEIICHUS B CTATUYECKOM
peXRHUME.

OIIK-2.3.1

35

VY CTpoiCTBO M KOHCTPYKTHBHBIE 0COOEHHOCTH OHITONISIPHBIX
TPAH3UCTOPOB.

OIlIK-2.Y.2

36

DIEKTPUYECKUE CXEMBI BKIIFOUEHUST OUTTOJIIPHBIX
TPaH3UCTOPOB U UX OCOOCHHOCTH.

OIIK-2.B.1

37

Pa6ora 6I/IHOJ'I$IpHOFO TPaH3UCTOpPA, BKIIKOYCHHOI'O 110 CXEME C
O6Il[€ﬁ 6330ﬁ, B PCKHUMAX KOTCCUKU» U «HACBILICHUS.

OIIK-1.3.1

38

PaGoTa OunonsipHOro TpaH3UCTOPa, BKIIOYEHHOTO 110 CXEME C
o01eit 0a30ii, B «<AKTUBHOMY PEXHME.

OIIK-1.V.1

39

CeMeNCTBO CTaTUYECKHUX BXOAHBIX XapaKTEPUCTUK
OUITONIIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 10 CXeMe C 001Ien
0a30ii, ¥ X 0COOEHHOCTH.

OIIK-1.B.1

40

CeMelCTBO CTATHUECKHUX BBIXOHBIX XapPaKTEPUCTHK
OMITOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO IO CXEME ¢ O0IIIei
0a30ii, 1 X 0COOEHHOCTH.

OIIK-2.3.1

41

PaboTa OGUMONIIPHOTO TPAH3UCTOPA, BKIFOUEHHOT'O 110 CXEME C
OOIIMM DMUTTEPOM, B PEIKHMAX «OTCEUKN» U «HACHIIICHHSD).

OIIK-2.V.2

42

PaboTa GUIONIIPHOTO TPaH3UCTOPA, BKIFOUEHHOT'O 110 CXEME C
06HII/IM OMHUTTCPOM, B KAKTUBHOM» PCIKHUMCE.

OIIK-2.B.1




43 CeMeicTBO CTAaTUYECKUX BXOTHBIX XapaKTEPUCTUK OIIK-1.3.1
OUITONISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 110 CXeMe C OOLIHM
SMUTTEPOM, U X OCOOCHHOCTH.
44 CeMelCTBO CTaTHUECKUX BBIXOJHBIX XapaKTEPUCTHK OIIK-1.V¥.1
OWITOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO TI0 CXeMe ¢ 00IITIM
SMUTTEPOM, U UX OCOOCHHOCTH.

45 Cxema BKJIFOUCHUS OMITOJIIPHOTO TPAH3UCTOPA C OOIIHM OIIK-1.B.1
KOJUIEKTOPOM B «aKTHBHOM» PEIKHME H €€ 0COOCHHOCTH.

46 Cucrema H napaMeTpoB OHUITOJISIPHBIX TPAH3UCTOPOB. OIIK-2.3.1

47 doTOoTpaH3UCTOP, YCTPONCTBO M MPUHIIMIT JCHCTBHS. OIIK-2.V.2

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

Kon

Ne i/ Ilepeuens Bompocos (3a1a4) 1is 3aueta / qudd. 3aueta
p p (3ana9) 1 aupd VHIMKaTOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO MPOCKTHUPOBAHUS/BBIIIONHEHUS KYpPCOBOM pabOTHhI
MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYpPCOBOT'O TPOSKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI
No 1/ [TpumepHBIii IepedeHb TeM ISl KypCOBOTO MPOESKTHPOBAHUS/BBITIOTHEHUS
KYpCOBO# pabOThI
Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

Bompocel  myist  mpoBeleHUsT TPOMEXYTOUHOM aTTecTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuua 18 — IIpumepHBbIi TepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne ni/m [IpumepHBIii iepedeHb BOIPOCOB sl TECTOB
WHJIMKAaTOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
00ydYeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT
Ne n/nm [lepeueHb KOHTPOJIbHBIX pabOT
He npenycmorpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OICHUBAHUS
UH/IMKAaTOpPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJbHBIX HOpMaTuBHBIX akTax [VYAIIL, peraMeHTHpyOmUX MOPSIAOK U IHpOLEAypy
IPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTalyu 00ydyaromuxcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI

11.1. MeTtoauueckne yKa3zaHUs [N OOYYArOMIMXCS IO OCBOCHHMIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
NIyOOKOE U SICHOE U3JI0KEeHNE yaeOHOro MaTepraia. HazHaueHne COBpeMeHHOM JISKIIUU B paMKax
TUCIUIUIMHBEI HE B TOM, 4YTOOBI TOJIYYUTh BCIO HHPOPMAIMIO MO TEME, a B OCBOCHUU



(GyHIaMEHTaJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOro I103HAHMs, HOBEHUIINX
JOCTHKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JEeKIHs BBIMOIHSAET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT NOHATUHHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHUs, €€ MpoOJIeMbl, JaeT LEIbHOE MPEACTABICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIITIMHAMM.

[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOMMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJyYEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
OIIPEIEIACTCS LEJIEBOM YCTAHOBKOM K KaKJ10M KOHKPETHOM TeME;

— TIOJIy4eHHE OIBITa TBOPUYECKOI paboThl COBMECTHO € IPENOJaBaTeIeM;

— pa3BuTHE NpPO(EeCCHOHANBLHO-IEIOBBIX  KAauyecTB, JIOOBU K  TPEeAMETYy |
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsIBJIEHUE HEOOXOAUMOro UHTEpeca, HE0OX0AUMOTO Ui CAaMOCTOSTENIbHOW padoThI;

— TIOJy4Y€HHUE 3HAHWM O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU U TEXHUKH U O IPOTHO3€E
UX Pa3BUTHA Ha OMMKaiIue rojsl;

— HayuduThCSl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
HOJIOKEHHUS, IPUXOAUTh K KOHKPETHBIM BBIBO/IaM, IOBTOPSITh UX B Pa3IMYHBIX (DOPMYIUPOBKAX);

— IOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U HOHSATHH.

JlekuMOHHBI MaTepHUa’d MOXKET COINPOBOXKAATHCS JIEMOHCTpAaUUEd CllaliloB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAMCKyccud 00
0COOEHHOCTSX MPUMEHEHHS OTJEJIbHBIX TEMATHK 110 TUCLMITIIMHE.

CrpyKTypa npeaocraBieHusl JEKIHOHHOIO MaTepuania:

— Jleknuuy,

— JleMoHCTpanusi IpOMBILUIEHHBIX 00pa31i0B MOIYTIPOBOJHUKOBBIX IPUOOPOB;

— JleMoHCTpanus 3JIEKTPUUYECKUX CXEM BKJIFOUEHUS MOJTYIIPOBOIHUKOBBIX TPUOOPOB.

11.2. Meroauueckue ykKa3aHus s OOyYarOIIMXCS IO BBIIIOJIHEHUIO J1a0OpaTOPHBIX
pabor.

B xoze BIMOTHEHUS J1a00OPATOPHBIX PA0OT 00YUAIOIIUIICS JOIDKEH YIITyOUTh M 3aKPETUTh
3HAHUSA, IPAKTUYECKUE HABBIKHU, OBJIAJIETh COBPEMEHHON METOJIMKON U TEXHUKOW IKCIIEPUMEHTA
B COOTBETCTBMM C KBIM(PHUKAUMOHHON XapaKTepUCTHKOM oOydaromerocs. BrinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKOMN, pacyeTHO-aHAIUTHYECKOM
4acTe! U KOHTPOJBHBIX MEPOIPUITHIA.

BrinonHeHnue 51a00paTopHBIX paboOT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUs] JUCLUIUIMHBI, ONIpENeiseMOl Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyoIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TNpHOOpeTeHre HABBIKOB UCCIIE0BAHMS MTPOLIECCOB, ABICHUH U 0OBEKTOB, U3y4aeMbIX
B paMKax JaHHOW JUCIMILINHBL,

— 3aKpeIuleHHe, Pa3BUTHE U JeTaln3alls TEOPETUUYECKHX 3HAHWM, IMOJIyYEHHBIX Ha
JEKLUSAX;

— ToJyueHHe HOBOM MH(OpMAIMH [0 3y4aeMON AUCIUILINHE;

— INpHOOpeTeHrEe HaBBIKOB CAaMOCTOSTENILHON paboThI € 1aOOpaTOpHBIM 000PYA0BaHUEM
U mpudopamu.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

HccnenoBanmne xapakTepUCTHK MOJYIPOBOAHUKOBBIX MpHOopoB. JlaboparopHas pabota
BBITIOJIHSICTCSI OpUTaZON U3 ABYX-TPEX CTYJCHTOB Ha YHHBEPCAJIbHBIX U3MEPUTEIIbHBIX CTEHJIaX.
[IpoBeneHne WCCIETOBAaHUI OCYIIECTBISETCS B COOTBETCTBHM C 3aJaHWEM W B yKa3aHHOH
MOCJIEeI0BATENbHOCTU. Pe3ynbTaThl U3MEpEeHH 3aHOCATCS B IPOTOKOJ UCTBITAHUH, KOTOPBIH 1O
OKOHYAaHWH MCCIIEIOBAHNH TOJKEH OBITH MPENICTABIICH IS TPOBEPKH MTPETIOIaBaTEIIo.

CrpykTypa u d)ODMa oT4ycCTa O Jla6ODaTODHOI>'I DaGOTC




OTyer JODKEeH COepKaTh: HAMMCHOBAHHUE | 11€JIb PA0OTHI; CXEMbI U3MEPCHU; TAOIUIIBI
U3MEPEHHBIX JIaHHBIX; TpaUKd XapaKTEPUCTUK HCCIEAYEMBIX OOBEKTOB; pacCUMTAHHBIC
3HAYCHHMS [TAPAMETPOB MCCIICAYEMbIX 00BEKTOB; KPATKHE BbIBOIbI. OTUET BBIMOIHSIETCS Ha Oeoit
oymare popmara 297 x 210 kB. MM.

TpeboBanus k oopmIIEHHIO OTYETa 0 Ja0OpaTOPHOU paboTe

Oo6paser opopmiieHHS TUTYJIBHOIO JIMCTA IPUBEAEH Ha caifre: https://guap.ru/standart/
['paduku cTposdTcs Ha OTHENBHBIX JIMcTaxX (popmara ordera. MimocTpamuu Maiabix pa3MepoB
pa3MemarTcss Ha OJHOM JIMCTe. Bce Trpadyiku W PUCYHKH JOJDKHBI MMETh HYMEPAIHI0 |
MOSICHSIFOIIME TOAMKUCH C YKa3aHUEM THIIA HCCIIeTyeMoro oObekTa. [IpuHIMMUANBHBIE CXEMBI
BBIYEPUYUBAIOTCS B COOTBETCTBUU ¢ TpeOoBanusimu ECK/I.

1. AopamoB, A. II. DnexrpoHuka. MeTonuyeckne yKa3aHUsS K BBIIIOJHCHHUIO
71a00paTOpHBIX pabOT MO MCCIEIOBAHUIO MOJIEBHIX TpaH3ucTopoB / A. I1. AGpamos, B.
B. Omapun. CII6: I'VAIIL, 2009. — 42 c.: wi.

2.  AOGpamoB, A. II. DnexktpoHuka. MeToauyecKkue yKa3aHHs K BBIIOJIHEHUIO
71a00paToOpHBIX PpabOT MO MCCIEAOBAHUIO MOIYMPOBOIHUKOBBIX auoaoB/ A. II.
Ab6pamos, B. B. Onapun. CII16: I'VAIIL, 2008. — 41 c.: un.

3.  AOpamoB, A. II. OcHOBBI TONYNPOBOJHUKOBON AJIEKTPOHUKU. MeToaudeckue
yKa3aHUs K BBITOTHEHHUIO J1abopaTtopHbIX padot./ A. I1. A6pamos. CI16: I'YAIL, 2020.
—54 c.:un.

4.  AGpamos, A. Il. bunonspHeie U 1oJIeBblE TPAH3UCTOPBL. METOANYECKUE YKA3aHUS K
BBHIMIOJIHEHHIO J1abopaTopHbIx pabot./ A. II. AGpamos, B. I'. Hedemos, A. C.
[Tapackyn. CI16: I'VAIL 2020. — 30 c.: u.

11.3. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs MO MPOXO0XKICHUIO CAMOCTOSITEIHHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThl, 00yJaroOUIUics BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE MperoAaBarelisi, HO 0e3 ero HemocpeICTBEHHOTO
YYaCTHS.

Jns oOyuaromuxcs 1Mo 3aoyHod (opme OOydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJIIOUATh B c€0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBINONHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromerocst GopMHpyeTcs
1esnecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS U
HaBbIKM B YCBOGHHMH M CHCTEMaTHU3allUU TNPUOOpETaeMbIX 3HAHWM, 00ECHedrnBaeT BBICOKHMA
YPOBEHb YCIEBAa€MOCTH B TEpUOJ OOyYEHHS, TOMOTAeT IIOJYYUTh HABBIKH TTOBBIMICHHS
npo¢eCcCHOHATIBHOTO YPOBHS.

MetoauyeckumM ~ MaTepuaiaMM,  HalpaB/SIIOIIMMM  CAMOCTOSATENbHYIO  paloTy
00yYaroIUX CASIBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIUILINHE;

— METOJUYECKUE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
1o 32049HOU (popme oOydeHHs).

11.4. Metoauyeckue ykKazaHusi AJisi OOYyYaroONIUXCs MO TMPOXO0XKICHHUIO TPOMEKYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTarsi  OOyYalOIMUXCS  TMPEAyCMaTpUBaeT  OIICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs Mo nuciuruiiHe. OHa BKIIIOYAET B
cedst:

— 9K3aMeH — (hopMa OLIEHKH 3HAHUH, TIOTYYESHHBIX 00YUYaIOIUMCSI B POIIECCE U3YyUCHUSI
BCEU JMCIUIUITMHBI WJIM €€ YaCTH, HABBIKOB CAMOCTOSITEIFHON PabOThI, CHOCOOHOCTH TPUMEHSIThH
UX JUI1 pEelIeHUs NPaKTUYECKUX 3a/lady. OJK3aMeH, KaK IMpaBUJIO, MPOBOAUTCS B MEPUOJ


https://guap.ru/standart/

9K3aMEHALIMOHHOM CECCHM M 3aBEpIIACTCS aTTECTAMOHHOW OLIEHKON «OTIUYHO», «XOPOIIOY,
«yIOBIIETBOPUTEIILHO», «KHEYAOBIETBOPUTEIILHOY.

CucremMa OLIEHOK IIpU IPOBEIECHUU MPOMEXKYTOYHOM aTTECTALlUM OCYIIECTBISETCS B
cooTBeTcTBUM ¢ TpeboBanusimu [lomoxkenuit «O TekyiieM KOHTpOJIE YCIIEBaeMOCTH U
NpoMeXyTOuHOM arrectauu  cTyneHToB [YAIIL, oOywarommxcss Mo MporpaMMaM BBICHIETO

oOpa3zoBanus» U «O MOIYJIbHO-PEHTHHIOBON CUCTEME OIICHKH KauecTBa yueOHOM paboThl CTYI€HTOB
B ['VAID».



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMMy TUCIUTLIMHBI
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