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AHxHoTtanus

JucuuiuinHa «OJEKTPOHMKa» BXOOUT B 00Opa30BaTENIbHYI MPOTrPaMMy BBICHIETO
o0Opa3oBaHusi — mporpaMMmy OakajgaBpuaTa IO HANpPaBICHUIO IOATOTOBKH/ CHEIMAIbHOCTH
11.03.02 «MHPOKOMMYHUKAIIMOHHBIE TEXHOJOTUM M CHCTEMBI CBSI3M» HAMPABICHHOCTH
«KommyHukannonusle TexHonorun MuTtepHeTta Bemei». [ucnuminHa peanusyercs kadempoi
«Ne23y.

JlucuuiuiHa HaneneHa Ha (POPMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIINX KOMIETECHIIUIA:

OIIK-1 «CnocobeH ucnosab30BaTh MOJIOKEHUSI, 3aKOHBI 1 METOJIbl ECTECTBEHHBIX HayK U
MaTEeMaTHKH JUIsl pelleHHs 3a]]a4 HH)KEHEPHOU JAeSTeIbHOCTI

OIIK-2 «CriocobeH caMOCTOSITENbHO MPOBOJUTH SKCIIEPUMEHTANIbHBIE HCCIEIOBaHUS U
UCIOJIb30BaTh OCHOBHBIE IPUEMbl 00Pa0OTKHU U MPEICTABICHHS MTOJTyUYEeHHBIX JAHHBIX»

ConepxaHue TUCIMIUIMHBI OXBAaTHIBAET KPYI BOIIPOCOB, CBS3aHHBIX C H3yYCHHEM
¢u3nUecKux MPUHLMIIOB JEHCTBHS, XapaKTEpPUCTHK, MOJAENe M  OocoOeHHOCTEeH B
PaIMOTEXHUYECKHUX IETSIX OCHOBHBIX TUIIOB aKTUBHBIX IIPUOOPOB, IPUHIIUIIOB UX MTOCTPOSHHS H
MEXaHU3MOB BIUSHMS YCIOBUN SKCIUTyaTallMi Ha paboTy aKTUBHBIX IPUOOPOB.

[IperonaBanye MUCHMIUIMHBI TPEIyCMATPUBACT ClEAyIONHME (OPMBI OpraHH3aIHuN
y4eOHOro mpolecca: JEKIUH, jJabopaTopHble paldoThl, caMOCTOATENbHAas paboTa CTYy/AEHTa,
KOHCYJIbTAIUH.

[IporpaMMoil TUCHMITIMHBI MPEIyCMOTPEHBI CIEAYIOIMIME BHUbl KOHTPOJS: TEKYIIMH
KOHTPOJIb YCTIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTAlHs B (hOpMe IK3aMEHa.

OO0wiast TpyZJO0EMKOCTh OCBOCHMS JUCLHUIUIMHBI COCTaBisieT 4 3a4eTHbIX eAuHUlbl, 144
gaca.

S13pIK 00yUEHUS 110 TUCIMITIIMHE KPYCCKUN»



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUYCHUS MO AUCIUILIINHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI

Henpio mpenonaBaHusi TUCHUIUIMHBI «DJIEKTPOHUKA» SIBISETCS M3YYCHHE CTYACHTaMHU
bu3nYeCKUX MPUHIUIIOB JEHCTBUS, XapaKTEPUCTUK, MOJIEIeH 1 0COOEHHOCTEH HCTIONb30BAHMSI B
PaIMOTEXHUYECKUX IIETSAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHUHIIUIIOB MOCTPOCHUS U
OCHOB T€XHOJIOTUH MUKPOAJIEKTPOHHBIX LIENeH, MEXaHU3MOB BIUSHUS YCIOBHI IKCIUTyaTal[Ml Ha
paboTy aKTUBHBIX MPUOOPOB M MUKPOIICKTPOHHBIX Ienei. [Ipu m3ydeHnn 3TOW AUCIUTLIMHBI
3aKJIaJbIBAIOTCSl OCHOBBI 3HAHWl, MO3BOJIAIOIIMX YMEJIO HCIONb30BaTh COBPEMEHHYIO
AJIEMEHTHYIO 0a3y paJrodICKTPOHUKU U MOHUMATh TCHICHIIMM U TIEPCIICKTUBBI €€ Pa3BUTHUS U
MIPAKTHUYECKOT0 UCII0JIb30BAHMS; IPUOOPETAIOTCS HABBIKM pacueTa peXKMMOB aKTUBHBIX TPHUOOPOB
B DJICKTPOHHBIX LEMAX, IKCIEPUMEHTAIBLHOTO HCCIEAOBAHUS WX XapaKTEPUCTUK, U3MEPEHUS
apaMeTpoB U MOCTPOCHHUS 0A30BBIX SUEEK JCKTPOHHBIX IIETIeH, COJIepKalINX TaKue MPUOOpPHI.

1.2. JucuuruiiHa BXOJHUT B COCTaB 00s3aTeNbHOIN 4acTH 00pa30BaTENbHON MPOTrPAMMBI
BhIcIIeTo oOpasoBanus (nanee — OI1 BO).

1.3. TlepeyeHsp mIaHUPYEMBIX PE3yJIbTATOB OOYUYEHUS MO TUCIUIUIMHE, COOTHECECHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AUCHMILTUHBI OOYyYAOIIUNACSA JOHKEH 00JaJaTh CIeIyIONIMMHE
KOMIETCHIMSIMHU WM UX YacTsMHU. KoMIeTeHIIMY 1 MHAUKATOPbI X JOCTHKEHUS PUBEJICHBI B
tabnuie 1.

Ta6mmma 1 — I[lepeyeHb KOMIIETCHIIMI ¥ HHIUKATOPOB UX JIOCTHKEHUS

Kox u
Kareropus (rpynna) Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETEHIINH HAHMCHOBATHE JOCTUKEHHSI KOMIIETEHIIUU
KOMIIETEHIH
Ob6menpodeccuonansueie | OIIK-1 Criocoben OIIK-1.3.1 3Haer ¢pyHIaMeHTalIbHbIE
KOMIIETEHIINH HCII0JIb30BaTh 3aKOHBI IPUPOJBI U OCHOBHBIE
MOJIOXKEHHUS, 3aKOHBI | (U3NYECKHEe MaTeMaTUYECKUE 3aKOHBI U
U METOJIBI METO/Ibl HAaKOIUIEHMS], IEpEeauu U
€CTECTBEHHBIX HayK | 00paboTku HHpOpMAIIH
Y MaT€MaTUKH JJIs OIIK-1.V.1 ymeeT npuMeHsTH
pelieHus 3a1a4y ¢buznyeckre 3aKOHbl U MaTeMaTHYeCKUe
UHXEHEPHOU METOJIbI ISl pEIICHNUs 3a]1a4
JeSITeIbHOCTH TEOPETUUYECKOTO U MIPUKIIATHOTO
XapakTepa
OIIK-1.B.1 Braneer HaBBIKaMH
UCIOJIb30BaHUS 3HAHUN (QU3UKU U
MaTEMaTHKH MPU PEIIEHUH MPAKTUIECKUX
3a1a4
O6menpodeccuonansubie | OINK-2 Cocoben OIIK-2.3.1 3HaeT OCHOBHBIE METO/IbI U
KOMIIETEHIINH CaMOCTOSITENIEHO CpEICTBA MPOBEACHUS
MIPOBOAUTD AKCIIEPUMEHTAJIbHBIX HCCIIEI0BaHUH,
9KCIIEPUMEHTAJIBHBIE | CUCTEMBI CTAaHIAPTU3ALMH U
HCCIEN0BaHUs U cepTuduKanmuu
HCIIOJIb30BAaTh OIIK-2.Y.1 ymeer BbIOMpaTh CIIOCOOBI U
OCHOBHBIE ITPHEMBI CpeICTBa U3MEPEHUH U IPOBOIUTH
00paboTKH U 9KCIIEPUMEHTAJIbHBIE UCCIIEOBaHUS
MpEICTaBICHUS OIIK-2.B.1 Bimageer criocodoamMu
MOJTyYCHHBIX JaHHBIX | 0OpaOOTKHU U MPeICTaBICHUS
MOJIyYEHHBIX JIaHHBIX U OLIEHKU
MOTPEIIHOCTH PE3YJIBTATOB U3MEPEHUN




2. Mecro nuctuiinHbl B cTpykType OIT
JucnurnauHa MoKeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IIPU U3YYEHHUH CIIEAYIOUINX AUCLUIIINH:
— «Marematuka-1 (AHaIUTHYECKAsk TEOMETPHS U JIMHEHHAs anreopa)y,
— «Marematuka-1 (MatemaTu4ecKuil aHATH3)»,
— «Du3ukay,
— «XuMus.

3HaHMs, TOJY4YEHHbIE NPU U3YUYEHHUU MaTepuana JaHHOW IHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAThCSI IPU U3YUYEHUU APYTUX JUCLUILINH!

— «DnexTponpeodpazoBaTeIbHbIE YCTPOUCTBAY,

— «Lludposas 06paboTKa CUTHATIOBY,

— «Teopus 2NEKTPUUECKUX LIETIEN,

— «CxemMoTexHUKA HH(POKOMMYHHKAIIMOHHBIX YCTPOHCTBY,

— «DJIEeKTpONUTaHNE YCTPOUCTB U CUCTEM MH()OKOMMYHHUKALIHID.

3. OO0BeM U TPYJIOEMKOCTh JUCITUTUIAHBI
Jlannple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTICNIBHBIX BHIOB Yy4eOHOI
paboTHI IO JUCIHUIUINHE (M pacIpeelieHUe 3TOH TPYIOEMKOCTH IO CEMECTpaM) MPEACTABICHBI B
Tabnure 2.

Ta6mmia 2 — O0beM U TPYJI0EMKOCTh JUCITUTIIIMHBI

TpynoemkocTs Mo
Bun yuebHolt paboThl Bcero ceMecTpam
Ne4
1 2 3
Oowasn mpyooemKkocma oucCyuUnIuUHbL, 4/ 144 4/ 144
3E/ (gac)
U3 nux uacoe npakmuueckoil no020moeKu
AyoumopHnuvie 3anamus, BCETo 4ac. 34 34
B TOM YHUCJIE:
nexiuu (JI), (dac) 17 17
npaktuyeckue/cemunapckue 3ansatus (I13),
(1ac)
nabopaTtopHubie paboTsl (JIP), (4ac) 17 17
KypcoBoi mpoekt (pabota) (KII, KP), (4ac)
9K3aMeH, (Jac) 27 27
Camocmossmenvnasn paboma, Bcero (dac) 83 83
Buo npomesxxcymounoii ammecmayuu: 3auer,
mudd. 3ager, sk3zamen (3auer, [dudd. 3ay, OK3. OK3.
DK3.%%*)

*k
IIpumeyaHue: kaHaMmaTCKHil SK3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JUCIMILIMHBI ITO pa3jieiiaM U BUJaM 3aHSATHIA.
Paznensl, TeMBl AUCIUILTUHBI U MX TPYAOEMKOCTh TIPUBE/ICHBI B TaOIHUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, KX TPYJI0EMKOCTh

p Jlexunn 113 JIP KII CPC
a3IelIbl, TEMbI TUCIUIIINHE (ac) (C3) (aac) (ac) (1ac)
Cemectp 4
Paznen 1. DneMeHTHI PU3UKU TBEPAOTO TEla. ‘ ‘ ‘ ‘ ‘ 22




Tema 1.1. dusnveckue 0OCHOBBI 2 1

MTOJTYTIPOBOTHAUKOBBIX TPHOOPOB.

Tema 1.2. KOHTaKTHbIE SBICHHUS. 3 1

Paznen 2. [lonmynpoBoJHUKOBBIE TPUOOPHI. 22

Tema 2.1. ITonrynpoBOAHUKOBBIE JTUOIBI. 3 2

Pasnen 3. [1oaynpoBOHUKOBBIE TPHUOOPBIL. 23

Tewma 3.1. IloneBble TpaH3UCTOPBI. 3 5

Tema 3.2. bunonsipHble TPaH3UCTOPHI. 3 6

Pasnen 4. ONTO2IEKTPOHUKA. 16

Tema 4.1. oTOINEKTPUUECKUE U U3TyHaTeIbHbIE 3 2

pHOOPHI.

HUroro B cemectpe: 17 17 83
Hroro 17 0 17 0 83

[IpakTnueckas

IMOoATOTOBKA  3aK/IIO4YaCcTCA B HCIOCPCACTBCHHOM  BbIIIOJIHCHHUU

00y4aroIUMUCS ONPEIeICHHBIX TPYA0BBIX (PYHKIIMIA, CBSI3aHHBIX ¢ OyayIiel npodeccuoHaibHON

ACATCIIbHOCTBIO.

4.2. CopnepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHI.
CopepxaHrie pa3aesioB U TeM JIEKIIMOHHBIX 3aHATUN IPUBEICHO B Ta0nuiie 4.

Ta6JII/ILIa 4 — ConepmaHI/Ie Pa3acjioB U TCM JICKHMOHHOI'O ITMKJIA

Howmep paznena

HasBanue u copeprkanue pa3aeinoB U TeM JIEKIIMOHHBIX
3aHSITHNI

Pa3zgen 1

DJieMeHThI (GU3NKH TBEPAOIOo TeJia.
1.1. ®u3nyeckue OCHOBHI MMOJYTPOBOAHUKOBBIX MPHUOOPOB.

OCHOBHbBIE TOHATHS 30HHOW TEOPUM MOJYIPOBOJHUKOB.
Cratuctuka »SJIEKTPOHOB U JBIPOK B  TOJYNPOBOJTHHUKAX.
BripokJieHHBIE M HEBBIPOXKJEHHBIE  MOJYNPOBOIHUKH.
KoHnnentpanus Hocutenei 3apsiia B COOCTBEHHBIX H IPUMECHBIX
MOJYNIPOBOJHUKAX B YCIOBUSX  TE€PMOJMHAMHYECKOTO
paBHOBecusi. HepaBHOBECHOE COCTOSIHHE MOJYIPOBOJHUKA.
[Iponeccrl mepeHoca HOCUTENEH 3apsiia B MOJYyIPOBOJHUKAX.
l'enepammst u pexomMOWHAIMST HOCUTENEW 3apsga. BriusHue
ANEKTPUYECKOTO TOJS Ha OOBEMHYID M TOBEPXHOCTHYIO
AJIEKTPONPOBOAHOCTD  MOJYMPOBOAHUKOB. TeMIiepaTypHbIe
3aBUCMMOCTH KOHLEHTpAaluMu, TOJBMXXHOCTH U yAEIbHOU
AJIEKTPONPOBOAHOCTA  MOJYMPOBOAHUKOB. Bo3HHWKHOBEHHE
O00BEMHBIX HEyCTOWYMBOCTEH. ONTHYECKHE U  TEIIOBBIC
CBOMCTBa  TOJIYIIPOBOJIHUKOB. ®DOTOINEKTPUIECKUE |
TEPMODJIEKTPUUECKHE SIBJICHUSI.

1.2. KoHTaKTHBIE SIBJICHUS.

ITonsaTne o p-n-mepexone, TUIBI p-N-niepexonoB. Pusznueckue
IIPOLIECCHl B p-N-IIepexoje IpU OTCYTCTBUU U IIPU HAINYUU
BHEILHET0 HANpsKeHUs. BoibTaMiiepHas XxapakTepuCcTHKa p-N-




nepexoqa. KOHTakT «MeTayI-molynpoOBOJHUKY, 3aBUCUMOCTh
€ro CBOMCTB OT pabOTHI BBIXOJ1a MOJYNPOBOJHUKA U METaJlja.
I'eTeponepexobl.

Pa3znen 2

IMoynpoBoagHMKOBBIE IPUOOPDI.
2.1. IlonynipoBOJHUKOBBIE JUOBI.

[TonynpoBOAHUKOBBIN AUO/I, €M0 XapAaKTEPUCTUKH U ITAPaMETPBHI.
OcHoBHbIE BHIBI TPO0OOs p-N-niepexona. [lepexoaHblie Mpoeccs
B TOJIYIIPOBOJHUKOBOM JHOJI€, HAKOIUICHHE M paccachblBaHUE
M30BITOYHOTO 3apsia, T Py3noHHAST EMKOCTh. DKBUBAJICHTHAS
cXeMa IMOJyNPOBOJHUKOBOTO auoAa. (OCHOBHBIE  THIIBI
MOJIyIPOBOIHUKOBBIX JTUOJIOB, X KOHCTPYKIMH, TApaMETPhI U
o0JacTu MPUMEHEHHUS.

Paznea 3

IHosrynpoBoaHuKOBbIe MPUOOPHI.
3.1. ITosieBBIE TPAaH3UCTOPBL.

[ToneBble TpaH3UCTOPHI C 3aTBOPOM B BHUjE p-N-mepexona. Mx
YCTPOMCTBO, NPUHLMUI  JEUCTBUS, CXEMbl  BKJIIOYEHUS,
XapaKTEPUCTHUKU U TapaMeETPbl. 3aBUCUMOCTb XapaKTEPUCTUK OT
temneparypbl. Harpy304Hblil peXuM NOJEBOrO0 TPaH3UCTOpA,
Harpy304Hble XapaKTepUCTUKH. PU3NYECKUE SBJICHUS Ha
MIOBEPXHOCTU MOJYNpPOBOAHMKA. [loyieBble TpaH3UCTOPBI C
n3onupoBaHHbIM 3aTBOpoM (MOII- nunu M/III-Tpa3zucropsr), nx
NPUHLMI ~ JIeHCTBUS,  XapaKTePUCTUKHM UM MapaMeTphl.
Ocobennoctu  momubix  MJIII-Tpan3ucropoB.  OGnacthb
MIPUMEHEHHMS MOJIEBBIX TPAH3UCTOPOB.

3.2. bunonspHble TPaH3UCTOPBHI.

TpaH3uctop kak cucTeMa JBYX B3aUMOJCHCTBYIOIIUX p-N-
nepexonoB. Bo3MOXHBIE peXHMbI pabOTHl  TPaH3UCTOPA:
AKTUBHBIN (YCUIIUTENIbHBIN ), OTCEUKH, HACHIIIEHNS, THBEPCHBII.
dusnueckue mporecchl B 0Oe3aperpoBOM TpaH3UCTOpPE B
aKTUBHOM YCHUIIUTEIILHOM pexkuMe. TOKM B TpaH3UCTOPE.
Kosddunment mnepemaun  SMUTTEPHOTO TOKa M €0
coctapisone. Tpu cxeMbl BKIIOYEHHUSI TPAH3UCTOPA: C OOIIUM
SMHUTTEpPOM, C oOmeil 0a30if M O0mUM KOJJIEKTOPOM.
XapakTepUCTUKHU TpaH3UCTOpa B CXeMax c oOmel 0a3oil u ¢
00ImKM SMUTTEpOM. BiusiHuE Temmeparypbl Ha XapaKTePUCTUKU
TpaH3ucropa. TpaH3UCTOpP KaK JIMHEHHBIA YETHIPEXMOIIOCHUK.
Cuctembl MaTOCUTHANIBHBIX (MU PepeHIMaTbHBIX) TapaMeTPOB
TpaH3ucTopa. OnpeneneHne MajloCUTHAJIBHBIX MapaMeTpoB MO
XapaKTepUCTHKaM TpaH3ucTopa. Pabora TpaH3ucTopa mpHu




HaJIu4uM HAarpy3Kd B KOJUIEKTOpHOM wenu. Harpysounsie
XapaKTepUCTHKU TpaH3ucTopa. [lapameTpsl, XxapakTepusyromiie
pPeXKUM YCUJICHMSI, OIpENEJICHHE HMX 10 XapaKTepUCTHKaM.
Bri6op paboueil TOUKM TpaH3UCTOpPA B PEXKUME YCHUIICHUS.
CxeMmoTexHHuecKkue cnocoObl 3afaHus pabodeld  TOUKH.
BnusiHue HenMHEHHOCTH BXOJHBIX XapaKTEPUCTUK Ha paboTy
TpaH3UCTOpa B pexume ycuieHus. Pabora TpaH3ucrtopa Ha
BBICOKMX dacToTax. JlpeiidoBbie Tpan3uctopsl. Ilapamerpa,
XapaKTEepU3yIOLINE BbICOKOUYACTOTHHIE CBOMCTBA TPaH3UCTOpA.
OKBHUBAJICHTHbIE CXeMbl TpaH3ucTopa ((opmanbHble U
¢usnueckue). Mojenu TpaH3UCTOpaA, HCIOJIb3yEMble IIpU
KOMIIBIOTEPHOM IPOEKTUPOBAHUM 3JIEKTPOHHBIX cxeM. Pabora
TPAaH3UCTOpPA B PEKUME NEPEKIIOUYEHUs. YCIOBHUSA OTCEUKU U
HaceleHus. llepexonHele mpouecchl B TPaH3UCTOPE IPpHU
nepexmouyeHun. llapamerpa TpaH3UCTOPOB B  HMITYJIBCHOM
pexume. TpaH3UCTOPHBIM KIIIOY, NOCTPOEHHBIM IO CXEME C
o0muM sMuTTepoM. lIpenenbHO OMyCTHMBbIE HapaMeTphl
TPaH3UCTOPA.

Paznen 4 OnrodjieKTpoHUKA.
4.1. ®OTOINCKTPUIECCKHE U U3ITydaTelIbHBIE TPHOOPHI.

@OoTOpPE3UCTOPBl, HMX KOHCTPYKIHUSA, XAPAKTEPUCTUKU U
napameTpsl. Duzmyeckue Mporeccel B p-N-Tiepexojie Npu
BozzeiictBuu  ceera. @Potro DJIC. dororampBaHHUECKUE
JJIEMCHTHI. q)OTOZII/IO)II)I, OCHOBHBIC PECKHUMBI HX pa60TBI.
XapakTepucTUKH U mapameTpbl (GoToanoa0B. OCHOBHBIC THITHI
dotognonoB.  DOTOTPaH3UCTOPBHI:  MPUHIUI  JCHCTBUS,
XapaKTepUCTHKH,  mapameTpbl.  OOjmacTh  NpUMEHEHHs
Pa3IUYHBIX THUIOB MOJYIPOBOJHUKOBBIX (DOTOIIEKTPUUECKUX
npubopoB. Mznyuaroiue NoIynpoBOJHUKOBBIE MPUOOPHI U UX
MIPUMEHEHUE.

4.3. TlpakTtnueckue (CEeMHHAPCKHUE) 3aHATHS
TeMbl IPaKTHUECKHUX 3aHATUH U UX TPYIOEMKOCTh IIPUBEICHBI B TA0IHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTb

W3 Hux Ne
Tembl Dopmsbl .
Ne TpyoemMKOCTh, | IPAaKTHYECKOH | pa3aena
MPaKTUYECKUX MPaKTUYECKUX
/1 - o (dac) MOJTOTOBKH, | TUCIIMII
3aHSATHI 3aHATHI
(Jac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

| |

Bcero

4.4. JlabopatopHble 3aHATHS
TeMbl 1abOpaTOPHBIX 3aHATHI U UX TPYJOEMKOCTh PUBEIEHBI B TabiuIe 6.



Tabnuua 6 — JlabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HauMeHOBaHHE 1a60paTOPHEIX paGoT TpynoeMKOCTh, | IPAaKTUYECKOU | pa3zeina
n/a (qac) MMOATOTOBKH, | AUCIIAI
(uac) JIUHBI
Cemectp 4
1 | Onpenenenne mMUPUHBI 3aMPEIIEHHOMN 30HBI 2 1
TOJTYTIPOBOTHUKOB
2 | MccnenoBanue BRITPSIMATEIBHBIX JINO/IOB 2 2
3 | UccnenoBanue nojaeBbIX TPAH3UCTOPOB C 2 3
yIOpaBisieMbIM (p-n) NepexoaoM
4 | MccnenoBaHue MOJIEBBIX TPAH3UCTOPOB C 3 3
W30JIMPOBAHHBIM 3aTBOPOM
5 | UccnenoBanue OUIIONISIPHBIX TPAH3UCTOPOB, 3 3
BKJIIOUEHHBIX II0 CXEME € 00mIel 0a3oi
6 | UccnemoBanue OUTIONSPHBIX TPAH3UCTOPOB, 3 3
BKITIOYCHHBIX 110 CXEME C OOIIUM
IMHUTTEPOM
7 | UccrnemoBanue OTOTPaH3UCTOPOB 2 4
Bcero 17

4.5. KypcoBoe npoeKTHpoBaHUE/ BBHITIOJIHEHHE KyPCOBOM PabOTHI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00y4aroUXCs
Buapl caMocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIE /.

Tabauna 7 — Bunbl camocToaTeabHONU paboThl U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 4,
Bun camocrositenbHOM pabOThI
qac qac
1 2 3
N3yyenne TeopeTuueckoro Marepuana 40 40
nuctuminael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jlomamnee 3amanne (13)
KonTponbabie pabothl 3a0uHnKOB (KP3)
[ToaroroBka K MpOMEXKyTOYHOMN 23 23
artecranuu (ITA)
Bcero: 83 83

5. Iepeuensb yueOHO-METOAMYECKOTO 00ECTICUCHUS
JUUISL CAMOCTOSTENIbHON PabOThl 00YUYaIOIIMXCS 110 AUCITUIUTHHE (MOIYJTIO)

Y4eOHO-MeTOANYEeCKHE MaTePUAIIbI Il CAMOCTOSTEIbHOM PabOThl 00YYarOIUXCsl YKa3aHBbI B I1.11.
7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepeyeHb nevaTHBIX U SIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBeIeH B Tadmule 8.



Tabnuua 8— [lepeueHb NMeYaTHBIX U AJICKTPOHHBIX YUEOHBIX U3AaHUI

KomuecTBo 3K3eMILIsSIpoB B
Ug_ll_nili)/ec bubnmnorpaduueckas ccpiika (@oﬁggﬁgﬁ;m
9K3EMIISIPOB)
621.38 ByabrueB, Anaronni 3
b 90 Jleonn0BU4. DIIEKTPOHHBIE
npubopsl: yueOHoe
nocobue / A JI. Bynsiues, B. A.
[Ipoxopenko. - MuHck : Beici.
mk., 1987. - 315 c.
621.315.5/.61 | Ilerpos, K. C. PagnomaTepuaiisi, 4
1130 PaIMOKOMIIOHEHTHI U JICKTPOHHUKA!
yuebnoe nocodue / K. C.
[etpos. - CI16.: IIUTEP, 2006. -
522 c.
ISBN 5-94723-378-9
621.38 umkun, I'. T'. DnexTponuka: 4
65 yueOnux/I'. I'. llumxkun, A. T
[umkun. - M.: Ipoda, 2009. -
703 c.

7. IlepedyeHb AIIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[Iepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(OPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOOUMBIX JUIS OCBOEHHUS JUCLUIUIMHBI
npuBeseH B Tabmme 9.

Tabnmuma 9 — IlepedyeHp DIEKTPOHHBIX O0pa3OBaTENbHBIX pPECYpcOB HH(DOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU ceTH «MHTEepHET»
URL agpec HaunmeHnoBanue

8. Ilepedens HHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeuenp mporpaMMHOr0O o0O€CHEUEHUs, HCIOJIb3YEeMOT0 IPH OCYIIECTBICHUU
00pa30BaTeILHOTO MpoIiecca M0 AUCLUILINHE.
[lepeyenp uCmonbp3yeMoro NporpaMMHOro obecredueHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepedeHs mporpaMMHOT0 00eCIIeUeHUS
Ne /i HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenp uHGOPMaIMOHHO-CIPABOYHBIX CUCTEM,UCII0JIb3yEeMBbIX npu
OCYIIECTBIIEHUH 00pa30BaTEIBHOTO MPOIECCa MO AUCIUTUINHE

HepequL HCIOJIb3yCMBbIX I/IHQ)OpMaHHOHHO'CHpaBOLIHbIX CHUCTCM NIPCACTABJICH B Ta6J'II/II_IC
11.

Tabmuna 11— ITepeyeHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
| Ne i/t | HanmenoBanue




‘ ‘ He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB  MaTepuaNbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNBFHOTO MpoIiecca 1Mo AUCIUILIMHE, IPEACTaBIeH B Tabmuuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYCCKOH 0a3bl

Ne HanmenoBanue coctaBHOM yacTu Howmep aynuropun

n/m MaTepUaTbHO-TEXHUYECKOM 0a3bl (pu HEOOXOAMMOCTH)
JlexuroHHas ayquTOpUs 24-02 (yn. 'acremnno, 15)
JlaGopatopust DNEKTPOHUKU 22-09 (yn. I'actenno, 15)

10. OueHouHBIE CpeACTBa IS POBEACHUS TPOMEKYTOYHOHN aTTeCTaIun
10.1. CocTaB OILIGHOYHBIX CPEIACTBIUISI TPOBEACHUS IMPOMEKYTOYHOH aTTeCTAIUH
00y4JarImuxcs Mo AUCHUIUIMHE MPUBEACH B Tadimie 13.
Tabnuua 13 — CocTaB OIEHOYHBIX CPEACTB ISl TIPOBEJICHHSI TPOMEKYTOYHOH aTTeCTAIIH

Bua npomexyToOYHOM aTTecTaluu [TepedyeHb OLIECHOYHBIX CPEACTB

DKk3amMeH Crnrcok BONpOCOB K 3K3aMEHY;
DK3aMeHAIMOHHbIE OUJIETHI.

10.2. B kadecTBe KpUTEPUEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00y4aroUMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETEHIINM, KOTOpasi MpuBeieHa B Tabnuie 14. B Tedenne cemMecTpa MOXKET MCIIOIb30BAThHCS
100-0annpHast mKaga MOIYIbHO-PEHTHHIOBOM CHCTEMbl Y HUBEPCUTETA, ITPaBUIIa UCTIOIb30BAHUS
KOTOpPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMAaTUBHBIM akToM 'Y AIIL
Tabnuua 14 —Kpurepuu oLeHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETSHUUH
OneHka KOMITETEHIIMH

S-0aJuTbHAs IIKAIA

XapakTreprcTiKa CpOpMUPOBAHHBIX KOMIIETEHIINIA

— oOyyaronuiics ry0OKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIH
MaTepHa;

— YBEPEHHO, JIOTUYHO, [TOCIIEI0BATEIbHO U TPAMOTHO €0 M3J1araer;
— OIMpasiCh Ha 3HAHUS OCHOBHOW M JIONOJHUTEIBHOM JUTEpaTyphl,

«OTJIMYHOY

GATICHON TECHO  MPUBA3BIBACT ~ YCBOCHHBIC ~ HAYYHBIC — TONOKCHHA  C
IPAKTHYECKOH JIeITEeIbHOCTHIO HAIIPABIICHUS;
— yMeJi0 000CHOBBIBAET M ApPTYMEHTUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 0000IIECHHUS;
— cBOOOJHO BIAJEET CHCTEMON CIICIMAIM3UPOBAHHBIX TOHSITHI.
— 00yJarouiicss TBEP0 YCBOMI IMPOrPaMMHBINA MaTepHaj, FPaMOTHO
W IO CYIECTBY H3JaraeT ero, ONUpasch HAa 3HAHUS OCHOBHOM
JUTEPaTyPHI;
— He JIOMYCKaeT CYIECTBEHHBIX HETOYHOCTEH;

«XOPOLLIO»

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C TMPAKTHYECKON JIEATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHBIC TTOJIOKCHUS;

— JIeJaeT BBIBOJBI U 0000IICHHUS;

— BIAJCET CHCTEMOM CIIENMAIN3UPOBAHHBIX HOHITHIA.

<Ga4YTCHO»




OlieHKa KOMIIETEHITNH

5-0aubHas mKkana

XapaxtepucTuka c(hpopMUpPOBAHHBIX KOMIIETEHIIHI

«YOOBJICTBOPUTCIILHO»
<GavTCHO»

— 00y4Jarouuicst yCBOMII TOJIbKO OCHOBHOM MPOTPaMMHBIN MaTepHall,
[0 CYUIECTBY H3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JIATEPATYPHI,

— JIOMYCKaeT HECYIIECTBEHHBIE OITUOKU 1 HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS] B MPAKTHUECKOM MPUMEHEHUM 3HAHUN

HaIpaBJICHUS;
— cnabo apryMEeHTUpPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyHseTcs B (OPMYIMPOBAHNUH BBIBOJIOB U 0000IICHNUH;
— YaCTMYHO BJIaJIe€T CUCTEMON CIEeLMAIU3UPOBAHHBIX MTOHITUH.

«CHCYOBJICTBOPUTCIIBHO»
«HC 3a4YTCHO»

Marepuana;

— A0IIYCKaceT CYHICCTBCHHBIC OIINOKH 151

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOXKCHHUS;
— He (opMYIIHPYET BEIBOJOB U 0000IICHHIA.

— o0yyaroluiicss He YCBOWJI 3HAUMTEIbHOW 4YacTU INPOTrPaMMHOIO

HETOYHOCTU  MpHU
paccMOTpeHHH MPo0IeM B KOHKPETHOM HaIlpaBJICHUU;
— UCTIBITBIBACT TPYAHOCTH B NMIPAKTUYECKOM MPUMEHECHUH 3HAHU;

10.3. TumoBkie KOHTPOJILHBIC 33JaHUS WIIM UHBIC MATEPUAJIBL.
Bompocs! (3amaun) 11 sK3aMeHa rnpeacTaBieHsl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/ [Iepeuens BonpocoB (3a1ay) A SK3aMeHa Kon
UWHAMKATOpa
1 [TosrynipoBOIHUKH ¢ COOCTBEHHOM JIEKTPONPOBOIHOCTHIO. OIIK-1.3.1
2 [TonynpOBOAHMKY C 3JIEKTPOHHOM 3JIEKTPOIIPOBOIHOCTHIO OIIK-1.V¥.1
3 [TonynpOBOAHUKH C ABIPOYHON JIEKTPONPOBOJIHOCTBIO. OIIK-1.B.1
4 HpeiidoBeiii u quddy3uoHHBIN TOK B MOJIYIPOBOIHUKAX. OIIK-2.3.1
5 DJIEKTPOHHO-IBIPOYHBIN nepexo]1 B coctossHuu paBHoBecus. | OINK-2.V.1
6 [Ipsimoe u oOpaTHOE BKIKOYEHHE P-N-TIepexoa. OIIK-2.B.1
7 TeopeTnueckas u peajabHas BOJIbTaMIIEpHAs OIIK-1.3.1
XapakTCpUCTHKA p-N-nepexoaa.
8 Buel mpo0oeB p-N-niepexo/ia ¥ KX 0COOCHHOCTH. OIIK-1.V¥.1
9 EmkocTH p-n-nepexona. OIIK-1.B.1
10 BoinipsiMUTENbHBIE THOIBI. OIIK-2.3.1
11 OHOMOMYNEPUOIHBINA BRIMPSIMUTENb — IPUHIIUI €TO OIIK-2.V.1
JICWCTBHSL.
12 Bnusinue temnepaTypsl Ha BOJIbTaMIIEpHbIE OIIK-2.B.1
XapaKTePUCTUKH MOITYIIPOBOIHUKOBBIX THOIOB.
13 I'paduaeckuii MeToa onpeaeeHus mapaMeTpoB pabovero OIIK-1.3.1
pEeKUMa MOJTYTIPOBOAHUKOBBIX JIMOJIOB.
14 [TomynpoBOTHUKOBBIE CTAOMIUTPOHBI, CHIEIIUAIbHbIE OIIK-1.V.1
napaMeTphl OTYITPOBOTHUKOBBIX CTAOUIMTPOHOB.
15 Ananu3 paboThl MOJYNPOBOJAHUKOBOTO CTaOMIIM3aTOpa OIIK-1.B.1
HANPSHKCHHUS C IOMOMIBIO JIMHUN HATPY3KH.
16 Bapukaribl, cXeMbl BKIIFOUEHUS B DJIEKTPUUECKYIO LIED, OIIK-2.3.1
HKBHMBAJICHTHAs CXe€Ma BapHKara 1 €ro OCHOBHbIE
apaMeTphl.
17 TyHHeNbHbBIE TUO/IbI, OCHOBHBIE TapaMeTPhl TYHHEIbHBIX OIIK-2.V.1
JTMOJIOB, aHATIN3 BOJIbT-aMIIEPHOMN XapaKTePUCTUKU
TYHHEJIBHOTO JIM0/1a C TIOMOIIIbIO SHEPTeTUYECKUX
JUarpamm.




18

CrpyKTypa [10JIEBOTO TPAH3UCTOPA C YIPABJISAIOLINM p-N
NEePeX0A0M M IPUHIUI €ro PadOThlI.

OIIK-2.B.1

19

QHCKTPI/I‘IGCKI/IG CXCMbI BKJIFOUCHUA ITOJICBBIX TPAH3UCTOPOB
C YIIPABJIAKOIKM p-n ICPEXO0A0M U UX 0COOEHHOCTH.

OIIK-1.3.1

20

CeMelCcTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTUK MOJIEBBIX
TPAH3UCTOPOB C YMPABISIOUINM P-N MIEPEXOIOM H UX
0COOEHHOCTH.

OIIK-1.V.1

21

CeMeicTBO BBIXO/IHBIX XapaKTEPUCTUK TOJICBBIX
TPAH3UCTOPOB € YIPABIAIOMINM P-N IEPEXOJIOM U UX
0COOEHHOCTH.

OIIK-1.B.1

22

3aBUCUMOCTb KOH(PUTYpAITUU «KaHAJIa» MOJIEBBIX
TPAH3UCTOPOB C YIPABJISAIOIIUM P- N IEPEXOJIOM OT
HU3MCHCHUA HAIIPSAXKCHUA «CTOK-UCTOK» ITPU IMMOCTOSAHHOM
HaIPSKEHUU «3aTBOP-UCTOKY.

OIIK-2.3.1

23

I'padmyeckuii cnocod MOCTPOCHUS CTOKOBO-3aTBOPHBIX
XapaKTEPUCTHUK MO BBIXOAHBIM XapaKTEPUCTUKAM IOJIEBbIX
TPAH3UCTOPOB C YNPABJISIOUIMM P-N IEPEXOJIOM.

OIIK-2.V.1

24

Crpyxrypa M/II nosieBoro Tpan3ucTopa ¢
«MHIYIHMPOBAHHBIMY) KaHAJIOM M MPUHIIMIL €r0 PadOoTHI.

OIIK-2.B.1

25

OnekTpuueckue cxembl BkioueHust M/ moneBbix
TPAH3UCTOPOB C «MHIYLIUPOBAHHBIMY» KAHAJIOM U UX
0COOEHHOCTH.

OIIK-1.3.1

26

CeMelicTBO CTOKOBO-3aTBOPHBIX Xapakrepuctuk MJIIT
I0JIEBBIX TPAH3UCTOPOB C «MHIYLIMPOBAHHBIM» KaHAJIOM U
UX OCOOEHHOCTH.

OIIK-1.V.1

27

CemelicTBO BBIXOJHBIX XapakTepuctuk M/ monessix
TPaH3UCTOPOB C KMHAYLIUPOBAHHBIM» KaHAJIOM U MX
0COOEHHOCTH.

OIIK-1.B.1

28

Crpyxrypa M/III mosieBoro TpaH3ucTopa co «BCTPOSCHHBIM
KaHAJIOM W IPUHITUN €T0 paOOTHI.

OIIK-2.3.1

29

Onektpuyeckue cxembl BkItoueHus M/II1 monessix
TPaH3UCTOPOB CO «BCTPOEHHBIM» KaHAJIOM M UX
0COOEHHOCTH.

OIIK-2.V.1

30

CemelcTBO CTOKOBO-3aTBOPHBIX XapakTepucTtuk MJIIT
MOJIEBBIX TPAH3UCTOPOB CO «BCTPOSHHBIM» KaHAJIOM M UX
0COOEHHOCTH.

OIIK-2.B.1

31

CemelicTBO BBIXOJHBIX XapakTepuctuk MU monessix
TPaH3UCTOPOB CO «BCTPOCHHBIM» KaHAJIOM U UX
0COOCHHOCTH.

OIIK-1.3.1

32

JuddepeHnmanbHble WK MaJOCUTHAIIBHBIE TApaMeTPhI
TIOJIEBBIX TPAH3UCTOPOB.

OIIK-1.V.1

33

Pabora moneBbIx TPaH3UCTOPOB B TMHAMHWYCCKOM PCIKUMCE.

OIIK-1.B.1

34

OTtnnune onpenenenus quddepeHIHaIbHBIX TapaMeTpoB B
JUHAMHUYECKOM PEKUME OT UX ONPEJEIIECHUS B CTATUYECKOM
pEeXUME.

OIIK-2.3.1

35

YCTpoHCTBO U KOHCTPYKTUBHBIE 0COOCHHOCTH OUIOSPHBIX
TPaH3HCTOPOB.

OIIK-2.V.1

36

BHCKTpI/I‘IeCKI/Ie CXEMBbI BKIIFOUYCHUA 6I/IHOJ'I§IpHI>IX
TPAaH3UCTOPOB U MX OCOOCHHOCTH.

OIIK-2.B.1

37

PaboTa OumonsipHOro TpaH3UCTOpa, BKIIFOUEHHOTO 110 CXEME
¢ 001eit 0a30ii, B peXKUMaX «OTCCUKM» U «HACBIIICHUSD.

OIIK-1.3.1




38

PaboTa GUMOISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO IO CXEMe
¢ obmieit 6a30l, B «AKTUBHOM» PEKHUME.

OIIK-1.V.1

39

CeMelCcTBO CTaTUYECKUX BXOJIHBIX XapaKTEPUCTUK
OUTOISIPHOTO TPAH3UCTOPA, BKIFOUCHHOTO TI0 CXEMeE C
00111ei 0a30M, M ©X 0COOEHHOCTH.

OIIK-1.B.1

40

CeMeiCTBO CTaTHUECKUX BBIXOHBIX XapaKTEPUCTHK
OMITOJIIPHOTO TPAH3MCTOPA, BKIIFOYCHHOTO IO CXEME C
o0111el 0a30M, M HX OCOOEHHOCTH.

OIIK-2.3.1

41

PaboTa GumonsipHOro TpaH3UCTOPA, BKIIFOUEHHOTO 110 CXEME
C OOIIMM SMUTTEPOM, B PEKUMAX «OTCEUKID» U
«HACBIIICHUS.

OIIK-2.V.1

42

PaGora 6I/IHOJ'I${pHOF O TPaH3UCTOPA, BKIIFOYCHHOI'O 11O CXEME
C 06IIII/IM OMUTTCPOM, B KAKTUBHOM» PCKHUMC.

OIIK-2.B.1

43

CeMelicTBO CTaTUYECKUX BXOJIHBIX XapaKTEPUCTUK
OUIOJIAPHOTO TPAH3UCTOPA, BKIFOUYSHHOTO TI0 CXEME C
OOIIMM YMHUTTEPOM, U HX OCOOCHHOCTH.

OIIK-1.3.1

44

CeMelCTBO CTATUYCCKUX BBIXOIHBIX XapaKTEPUCTUK
OMITOJISIPHOTO TPAH3UCTOPA, BKIFOYSHHOTO TI0 CXEME C
00IIIMM SMHUTTEPOM, U UX OCOOCHHOCTH.

OIIK-1.V.1

45

CxemMa BKIIIOUEHHUS! OUTIONSIPHOTO TPAH3UCTOPA C OOIIUM
KOJUIEKTOPOM B «aKTUBHOMY» PEXKHME U € 0COOCHHOCTH.

OIIK-1.B.1

46

Cucrema H mapameTpoB OUIIOISIPHBIX TPAH3UCTOPOB.

OIIK-2.3.1

47

DOTOTPaH3UCTOP, YCTPONUCTBO M MIPUHITUI ICHCTBUSL.

OIIK-2.V.1

Bomnpocsr (3amaun) mis 3avera / mudd. 3adera npeacTaBieHsl B Taduie 16.

Tabnuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adyera

No i/t

[Tepedyens BonpocoB (3amau) mis 3aueta / audd. 3adera

Kon
WHJIUKATOpa

Y4eOHBIM MJIaHOM HE PEYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO TMPOEKTUPOBAHUS/BBIIONHEHUS KYpPCOBOH pabOTHI
MpeICTaBICHBI B Ta0mwmIe 17.
Tabnuna 17 — IlepeyeHs TeM Uit KYPCOBOTO IPOEKTUPOBAHMUS/BBIIIOJIHEHHUSI KYPCOBOM paOOTHI

[IpumepHbIil nepedeHpb TeM AJisi KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHHS

Ne mi/m .
KYPCOBO# pabOThI
Y4eOHbIM IJIAHOM HE MPEYCMOTPEHO
BOHpOCLI AJId IpPOBECACHUA HpOMe)KYTOLIHOfI arréctallun B BUAC TCCTUPOBAHUA

npeJcTaBiIeHbl B Tabnwuie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIPOCOB JJIsi TECTOB

No /1t

[IpuMepHBIii TepedeHs BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

[lepeyeHb TeM KOHTPOJBHBIX Pa0OT MO AWCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
0o0ydJeHusI, IpeICTaBICHbI B Ta0wmie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PadOT

Ne i/t

[lepeueHb KOHTPOJIbHBIX PabOT

He npenycmoTpeHo




10.4. Metoguueckue  Marepuanbl,  ONpEACTSAIONIME  HPOLEAYpPhl  OLIEHUBAHHS
UH/IMKAaTOPOB, XapaKTEpU3YIOIIMX J3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)Karcs B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAIL, pernameHTUpyrOIHUX MOPSAAOK MU IPOUEAYpY
IPOBE/ICHUS TEKYILEro KOHTPOJIsI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluu O0ydaroImuxcs
I'VAIL

11. Meroauyeckue yka3aHus i1 00yUYarOIMUXCs 110 OCBOCHUIO TUCITUTUIMHBI

11.1. Meroauveckue yKazaHusl Uil OOYydYarOIIMXCS 110 OCBOSHHUIO JICKIIMOHHOTO
MaTepuana.

OCHOBHOE Ha3HAauY€HHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE U SICHOE U3JI0KEeHHE yueOHOro MaTepuana. HaznaueHne coBpeMeHHOM JIEKIIUU B paMKaxX
JTUCIUIIMHBI HE B TOM, YTOOBI TOJYYHWTh BCIO HH(pOpMalMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TMPOOJIEM JUCIHIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHUWS, HOBEHIIMX
JOCTMDKCHUN HaydHOW MBICIH. B ydeOHOM mporiecce JICKIUsS BBITOJIHSAET METOA0JI0THYECKYIO,
OpTraHU3aIMOHHYI0 U MHPOPMAIMOHHYIO (GyHKIWHU. JIeKusl pacKpbhIBaeT MOHATHIHBIN ammapat
KOHKPETHOW 00JslacTh 3HaHUs, €€ TpoOJIeMBbI, JaeT IeJIbHOE MPEJCTaBICHUE O JWCIUILUIMHE,
MOKA3bIBACT B3aUMOCBS3b C APYTUMHU JUCIUTLTTHAMH.

ILnanupyeMble pe3yJbTaThl IIPH OCBOSHUH 00YYAIOIIMMUCS JIEKIIMOHHOIO MaTEpUaa;

—  TOJy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPHIX
OIIPENIEIACTCS LEJIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TIOJMy4YEHUE OIBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBATEIICM;

— pa3BuTHEe NPO(ECCHOHAIBHO-IEIOBBIX  KAadecTB, JIIOOBH K  TPEeaMETy |
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIITICHUS.

— TOSBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENIbHOM paboTHI;

— TONy4YeHUE 3HAHHUI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU M TEXHUKHU U O MIPOTHO3E
WX Pa3BUTHS Ha OJIMDKAUIIINE TOJIBI;

— Hay4YHUThCS METOIAMYECKH 0O0pabaThiBaTh MaTepuai (BBIACIATH TJIaBHBIC MBICIHA H
MOJIO’KEHUSI, TIPUXOUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSTH UX B PA3IMYHBIX (OPMYITHUPOBKAX);

—  TIOMyYeHUE TOYHOTO TOHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSTHH.

JlekKMOHHBI MaTepual MOXET COMPOBOXKIATHCA JIGMOHCTpaIlMeld CIIalIoB W
UCTIONIb30BAaHUEM Ppa3/laTOYHOTO MaTepuaja TIpPU MPOBEIACHUU KOPOTKUX JHCKYyCcCHU 00
OCOOCHHOCTSIX MPUMEHEHHS OTJICIBHBIX TEMATHK TI0 TUCIUTIIINHE.

CTpyKTypa npeaocTaBiIeHUs JEKIIMOHHOI0 MaTepraa:

—  Jleknuuy,

— JleMOHCTpaIus MPOMBIIIICHHBIX 00pa3IloB MOJIYIPOBOTHUKOBBIX TIPUOOPOB,;

— JIeMOHCTpaIus MIEKTPUICCKUX CXEM BKITFOUCHHUS MOJTYTIPOBOJHUKOBEIX ITPHOOPOB.

11.2. MeTtoanueckue yKa3zaHusl Uit 00y4JarOIMXCsl [0 YIaCTHIO B CEMUHapax

OCHOBHOM 1IeNBIO JJIs1 00YYAaOIIErocst ABISETCS CUCTeMaTH3alMsa U 00001eHre 3HaHUH
Mo W3y4aeMol Teme, pasaeny, (GOpMHpOBAHHWE YMEHHS padoTaTh C JIOMOJHUTEIbHBIMU
UCTOYHUKAaMU HH(GOpPMAIUK, COMOCTABIATh M CPAaBHUBATh TOYKU 3PEHMS, KOHCHEKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBATH CBOIO TOYKY 3peHHs M T.I. B COOTBETCTBMM ¢ Bexylen
JUJIAaKTUYECKON 1ebI0 COAEpKaHUEM CEMUHApCKUX 3aHIATUN SBISIOTCA Y3JI0Bble, Haubosee
TpyIHbIE JUIS TOHUMAaHHUS M YCBOCHHs TE€MbI, pasleibl AUCHMILIUHBL Creundukoid JaHHON
(bopMBI 3aHATHI SBJIETCS COBMECTHAsA paboTa MpernoaaBatess U 00y4aronerocs HajJi pelieHueM
MOCTaBJIEHHOW TMpoOJeMbl, a MOMCK BEPHOrO OTBETa CTPOUTCS Ha OCHOBE YepelI0BaHUS
VHAWBUYaJIbHON U KOJUIEKTUBHOMN AESITEIBHOCTH.

[Tpu moaroTOBKE K CEMUHAPCKOMY 3aHSATHUIO 110 TEME MPOCTYIIaHHON JIEKIIUKA HEOOX0AUMO
03HAKOMUTHCS C IJIAHOM €r0 IMPOBEIEHUS, C TUTEPaTypoll M HAYYHBIMH ITyOJUKAIMSIMHU 110 TEME
ceMHuHapa.

TpeboBaHMs K IPOBEJICHUIO CEMHUHAPOB




11.3. Meroandeckue yka3zaHus I8 OOYyYaIOUMUXCS IO MPOXOXKICHUIO MPAKTUYECKUX
3aHATHI

[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX (DOPM OpTraHM3aIlliU Yy4eOHOTO
mpoliecca, 3aKII0Yaronasicsl B BRIOTHEHUN 00yJarOIIMMUCS MO/ PyKOBOJICTBOM IIPETIOAaBaTENs
KOMIUIEKCa Y4YEOHBIX 3aJlaHUi C 1EJbI0 YCBOCHHS HAYYHO-TCOPETHYECKHUX OCHOB Y4eOHOU
JTUCUHUILTMHBL, MPUOOPETEHUS YMEHUN U HABBIKOB, OMBITA TBOPUYECKOMN JACATEIHLHOCTH.

[lenpro MpaKTHYECKOTO 3aHATHS JUIsI 00YUaAIOIIEToCs SIBISETCS MPUBUTHE O0YYarOIIIMMCS
YMEHUH U HAaBBIKOB IIPAKTUYECKOU EATEIBHOCTH I10 U3y4aeMON JUCLUIUIMHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHHUH O00YYAIOIIMMCS TPAKTUYCCKUX 3aHITHIM:

— 3aKperuieHue, yriayOJjeHue, pacHIMpeHHe W JeTalnu3allds 3HAaHUM TPH PEIICHUH
KOHKPETHBIX 337124,

— Ppa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITCIIBHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJAJCHUE HOBBIMHM METOJAAMH W METOAUKAMH HW3YYCHHUS KOHKPETHOM Y4eOHOM
JUCIUATUINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICJICHHS TIOJYYEHHBIX 3HAHUM IS
BBIIOJTHEHHS 3aJaHHIL;

— o0ecrnedyeHre paldOHAIBHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHIYaIbHOU (Gopm
00y4eHwusl.

TpeboBaHUd K IPOBEACHUIO MPAKTHUECKUX 3aHATUN

11.4. Meroandeckue yka3zaHus 7151 00y4JarOIUXCs IO BRIMOTHEHUIO JIA0OPATOPHBIX padboT

B xoze BbInonHEHN 1a00PaTOPHBIX pabOT 00yUarOIUICS JOKEH YTIIIyOUTh U 3aKPENUTh
3HaHUS, IPAKTUYECKHE HABBIKHU, OBJIAJIETh COBPEMEHHON METOIUKON U TEXHUKOM 3KCIEPUMEHTa
B COOTBETCTBUM C KBIM(UKAMOHHOW XapaKTepPUCTHUKOW oOydaromierocs. BrimonHeHue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-aHATUTHUYECKON
qacTeil U KOHTPOJIBHBIX MEPOTPUATHH.

Boinonnenue nabopaTopHbIX padboOT 0OydaromIMMCS SIBISIETCS HEOTHEMJIEMOM 4YacThiO
U3yUYeHHs] JTUCHMIUIMHBI, OIpeNenseMOoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpPEICTBaM,
o0ecrnevyrBaroIM pelIeHre CIEeYIOINX OCHOBHBIX 3a7a4 00y4Jaroerocs:

— npuoOpeTeHre HaBBIKOB UCCIIEJOBAHUS ITPOLIECCOB, SBJIEHUN U 00BEKTOB, H3y4aeMBbIX
B paMKax JaHHOMN TUCIMILINHBI,

— 3aKpeIUIeHHe, pa3BUTHE U JETAIM3alUs TEOPETHUECKUX 3HAaHUM, MOJYyYEHHBIX Ha
JEKIMSIX;

— ToJIyueHHe HOBOM MH(OpMAIUK 110 U3y4aeMOW AUCHUILINHE;

— NpHOOpEeTeHHEe HABBIKOB CaMOCTOSATENIHON pabOThI € 1a00paTOpHEIM 000PYOBaHUEM
U ipubopamu.

3ananue U TpeOOBaHUS K IPOBEICHUIO JIJAOOPATOPHBIX paboT

HccnenoBanne XapakTepUCTUK MOJTYHPOBOJHUKOBBIX NMprOopoB. JlaboparopHas pabora
BBITOJIHSETCS] OpUrajioN U3 JBYX-TPEX CTYAEHTOB Ha YHHBEPCAJIbHBIX U3MEPUTEIbHBIX CTEHIAX.
[IpoBenenue wncciaenoBaHUN OCYIIECTBISIETCS B COOTBETCTBHM C 3aJaHMEM U B YKa3aHHOMU
IIOCJIEI0BATEIbHOCTH. Pe3ysbTaThl U3MEPEHUN 3aHOCATCS B IMIPOTOKOJ MCIBITAHUMA, KOTOPBIN 110
OKOHYAaHUU MCCIIEIOBAHUHN JTOJIKEH OBITh MPEJICTABIIEH I IPOBEPKH MIPETIO1aBATEIIO.

Crpykrypa ¥ (hopMa 0TYETA O TaOOpPATOPHOM padboTe

OT4er J0IIKEeH COJIePKaTh: HAMMEHOBAHKE | 11€JIb pA0OTHI; CXEMbl U3MEPCHHIA; TaOTHIIBI
U3MEPCHHBIX JIaHHBIX; TpaUKd XapaKTEPUCTUK HCCICAYEMBIX OOBEKTOB, PACCUUTAHHBIC
3HAUCHUS TTAPAMETPOB UCCIIEAYEMbIX 00BEKTOB; KPaTKHE BBIBOIBI. OTYET BBIMOTHSICTCS Ha Oeoin
oymare gopmara 297 x 210 kB. MM.




TpeGoBanus k 0ohopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

Oo0paser; opopmiieHHs] TUTYJIBHOTO JIUCTa TIPUBEACH Ha caitre: https://quap.ru/standart/
['paduku cTpodTcs Ha OTHEIBHBIX JIMCTaX (Qopmara ordera. MimocTpaluu Maiblx pa3MepoB
pa3MemaroTcs Ha OJHOM JHcTe. Bce rpaduku M pHUCYHKH JOJDKHBI UMETh HYMEPALUI0 U
MOSICHSIIOIIME TMOANUCH C yKa3aHHUEM THIa uccienayemMoro oobekra. [IpuHIMNUaIbHBIE CXeMbl
BBIUEPUYHMBAIOTCA B COOTBETCTBUM ¢ TpeboBanusimu ECK/I.

1. AGpamoB, A. II. DnextpoHuka. MeToauuecKkue yKa3aHHS K BBITOJIHEHUIO
1ab0paTOpHBIX pabOT MO UCCIIEIOBAHUIO MOJIEBBIX TpaH3ucTopoB / A. I1. AGpamos, B.
B. Omapun. CII16: I'YAIL 2009. — 42 c.: un.

2. AopamoB, A. II. DOnektponuka. MeTroauueckue YyKa3aHHUS K BBITOJHCHHUIO
1abopaTopHBIX PabOT TO WCCIEAOBAHUIO TOMYMPOBOIHUKOBBIX nuomoB/ A. II.
Ao6pamos, B. B. Omapun. CII6: I'VAIIL, 2008. — 41 c.: wi.

3.  AopamoB, A. II. OcHOBBI MOJYNPOBOJAHMUKOBOW 3JIEKTPOHUKU. Meroandeckue
yKa3aHUs K BBIMOJHEHUIO JabopaTopHbIX padoT./ A. I1. A6pamos. CI16: I'VAII, 2020.
— 54 c.: un.

4.  Aopamos, A. I1. bunonsipabie ¥ moJieBbIe TPaH3UCTOPHI. MeToarYecKue yKa3aHus K
BBINIOJIHEHHUIO JlabopaTopHbix pador./ A. II. AGpamon, B. I'. Hedenos, A. C.
[Tapackyn. CII6: I'YAII, 2020. — 30 c.: un.

11.5. Meroauyeckne yKazaHHs Uil OOYYAIOUIMXCS MO MPOXOXKICHHIO KypCOBOTO
POEKTHPOBAHUS/BBIIIOJIHEHUS] KYPCOBOW PabOTHI

KypcoBoii nmpoekt/ paboTa mpoBOIUTCS C LETbI0 GOPMUPOBAHUS Y 00YUAFOIIMXCS OIBITA
KOMILJIEKCHOT'O PELICHUsI KOHKPETHBIX 33724 IPOo(PeCcCHOHATBHOMN NeSTETbHOCTH.

KypcoBoii mpoekTt/ paboTa 1mo3BosisieT 00yJaromemMycs:

CTpyKTYpa MOICHUTENBbHOM 3aIMCKHA KYPCOBOTO IIPOEKTa/ padOTHI

T]f)e60BaHI/I$I K O(bODM.]'IeHI/IIO MOSICHUTEILHOMN 3aITMCKHI KYPCOBOTO HDOCKTa/ Da6OTBI

11.6. Meroaudueckne yKazaHUs I 00YyYAFOIIUXCS IO TPOX0KICHUIO CaMOCTOSTEIIBHON
paboThI

B xone BBIOMHEHUSI CaMOCTOSITENIHPHOM PabOThI, 00yJaIONIUCS BHITIONHAET PaboTy Mo
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE MpPENoAaBares, HO 0e3 ero HemocpeCTBEHHOTO
YYaCTHS.

Jns oOyuaromuxcst mo 3a0yHOH (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIIOUYATh B ce0s KOHTPOJIbHYIO paboTy.

B npouecce BbINOJIHEHUS] CaMOCTOATENBHOW paboThl, y oOydwaromerocs (opMupyercs
1esnecoo0pa3Hoe IIaHUPOBaHKUE pabouero BpeMeHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS U
HAaBBIKM B YCBOCHHHM M CHUCTeMaTH3allMH MPHUOOpETaeMbIX 3HaHWH, OOecleuynBaeT BBICOKUU
YPOBEHb YCHEBAaEMOCTH B TEPUOJ OOYYEHHUS, TIOMOTAeT TOJIYYHTh HABBIKM IOBBIMICHHS
npo¢eCcCHOHATBHOTO YPOBHS.

MetonuyeckumMi ~ MaTepuajamMH, — HAMNpaBiSIOUIMMH  CaMOCTOSITENIbHYI0  paboTy
00yYaroMUX CSASBISIOTCS:

—  yueOHO-METOJUYECKHI MaTepual o JUCIHUILINHE;

—  METOJUYECKHE YKa3aHHsI 1O BHIMOTHEHHIO KOHTPOJIBHBIX PAbOT (I 00yJIarommuxcs
1o 3a04HOU (hopMe 00y4deHus).

11.7. Meroandeckue yka3zaHus 711 00yUJarOIIUXCs 110 MPOXO0XKACHUIO TEKYIIET0 KOHTPOJIS
YCIIEBaEMOCTH.


https://guap.ru/standart/

Texymui KOHTPOJIb YCIIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KauyecTBa 3HAHUMI
00y4aroIuXCcsl, OCYIECTBIAEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLEHMBAHMSA XO/a OCBOCHHUS
JUCLUTIIIUHBL.

11.8. Meroaudeckue ykazaHus Il OOyYarOIIMXCS IO MPOXOXKICHUIO MPOMEKYTOUHOM
aTTeCTallUu.

HpOMe)KyTO‘-IHaSI aTTecTalusia O6y‘IaIOIJ_[I/IXC$I HpeHYCManI/IBaCT OILICHHUBAHHC
POMEKYTOYHBIX M OKOHYATCIILHBIX PE3yJIbTaTOB 00ydueHus 1mo aucuuiuinae. OHa BKIIOYAET B
ceOs:

— 9K3aMeH — (opMa OLIEHKU 3HAHUH, TOTYYSHHBIX 00YYaIOIIUMCS B TIPOLIECCE N3YUCHUS
BCEHl IMCIUIUINHBI WA €€ YaCcTH, HABBIKOB CAMOCTOSATEIILHOM pabOThI, CIIOCOOHOCTH MPHUMEHSThH
nux aJjis peH_IeHI/ISI HpaKTI/I‘-ICCKI/IX 3a1a4. 9K3aMeH, KaK HpaBI/IHO, HpOBO,[[I/ITCH B HepI/IOII
9K3aMEHAI[MOHHON CECCHU W 3aBEPINACTCS aTTECTAMOHHOM OIEHKON «OTIHYHO», «XOPOIIO»,
((YI[OBJIGTBOPI/ITCJIBHO», ((HGYI[OBJIGTBOPI/ITGHBHO».

— 3aueT — 3T0 (hopMa OLIEHKU 3HAHUM, MOTYYECHHBIX OOYYAIOUIMMCS B XOJI€ U3yUCHHS
yueOHOHN IUCHUILINHBI B [IEJIOM HIIH IPOMEKYTOUHAs (110 OKOHYaHHUU CEMECTpPa) OLCHKA 3HAHHIM
00yJaroIIMMCs 10 OTJACIBHBIM pa3/iesiaM JAUCIUIUIMHBI C aTTECTAlIMOHHON OLIEHKOM «3a4TCHO»
WU «HE 3a4TEHO».

— nmubdepeHIUPOBaHHbI 3a4eT — 93T0 (opMa OLEHKH 3HAHUH, IOJTYYEHHBIX
06y‘-IaI-OHII/IMC5[ HpI/I I/I3yquI/II/I JAUCIHUIIIINHBI, HpI/I BBITIOJTHCHU N KprOBBIX HpOGKTOB, KprOBI)IX
paboT, HAyYHO-HUCCIICIOBATEIILCKUAX PAa0OT U MPOXOXKIACHUH MPAKTHK C aTTECTAIMOHHON OLICHKOM
«OTJIMYHO», ((XOpOHIO», «YI[OBJ'IGTBOPI/ITCJ'[BHO», ((Hey,t[OBJ'IeTBOpHTeJ'H)HO».
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