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AHxHoTtanus

JucuunnuHa «OJeKTPOHUKa» BXOIUT B 00Opa3oBaTeNbHYIO MPOrPaMMYy BBICIIETO
o0pa3oBaHUs — TpOrpaMMy CHEIHAIUTETa IO HAMPABICHHUIO MOATOTOBKH/ CHEIHATBLHOCTH
25.05.05 «DOxkcrutyaramusi BO3AYIIHBIX CYJIOB M OpraHU3alysl BO3AYIIHOTO JIBUYKCHHS
HampaBieHHOCTH «Opranuzanusi pagdoTeXHUYECKOro O00ecreueHHs] IO0JETOB BO3IYIIHBIX
cynoBy. Jluciuruimaa peanusyercs kageapoi «Ne23»y.

JlucuuiuiHa HaneneHa Ha (POPMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIINX KOMIETECHIIUIA:

OIIK-10 «CnocobeH HCMOIB30BaTh OCHOBHBIE  3aKOHBI ~ MATEMAaTHYECKUX  H
€CTECTBEHHOHAYYHbIX JUCHMIUIMH B MNPO(PECCUOHATBHON JESATEIbHOCTH, B TOM 4YHCIE C
HCIIOJIb30BaHUEM IIPOIPAMMHBIX CPEICTBY;

OIIK-16 «Cnoco0OeH MOHMMAaTh NMPUHLMIIEI PaOOTHl COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTHI U MCIOJIb30BaTh UX VI PEIICHUs 3aa4 Po(ecCuOHaATbHOMN 1eATeIbHOCTI.

Conepxanve AUCHUIUIMHBI OXBaThIBAET KPYr BOIIPOCOB, CBSI3AHHBIX C HM3yYEHHEM
¢u3nyecKux NPUHLUIIOB  JEHCTBHS, XapaKTEepUCTUK, Mojeled U  0ocoOeHHOCTEH B
PaIMOTEXHUYECKUX IETIIX OCHOBHBIX TUIIOB aKTUBHBIX MPHUOOPOB, MPUHIIMIIOB UX TOCTPOSHUS U
MEXaHHU3MOB BIIMSHUS YCIOBHUH 3KCIUTyaTalluy Ha pabOTy aKTUBHBIX PUOOPOB.

[IpenogaBanue AUCHMILIUHBI TMpeAycMaTpUBaeT cieayroume (OpMbl OpraHU3AINH
y4eOHOTr0 mpoIecca: JEKIHUH, JIabopaTopHbIe padOTHI, CaMOCTOSTENIbHAas paboTa CTy/ACHTA,
KOHCYJIbTAIUH.

[IporpamMmoit AUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUAbl KOHTPOJIA: TEKYLIH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAS aTTecTalus B (hopMe IK3aMEeHa.

OO6mast TpyJ0E€MKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIsA€T 4 3a4eTHBIX enuHUIbI, 144
yaca.

SA3bIK 00yuYeHus 10 JUCLUIUINHE KPYCCKUII.



1. TlepedeHb MIAHUPYEMBIX PE3YIBTATOB O0YUEHUS 1O AUCIUILTHHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI

Henpio mpenonaBaHusi TUCHUIUIMHBI «DJIEKTPOHUKA» SIBISETCS H3Yy4YEHHE CTyACHTAMH
bu3nYeCKUX MPUHIUIIOB JEHCTBUS, XapaKTEPUCTUK, MOJIEIeH 1 0COOEHHOCTEH HCTIONb30BAHMSI B
PaIMOTEXHUYECKUX IIETSAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHHIIMIIOB MOCTPOCHUS U
OCHOB T€XHOJIOTUH MUKPOAJIEKTPOHHBIX LIENel, MEXaHHU3MOB BIUSHUS YCIOBHI IKCIUTyaTal[H Ha
paboTy aKTUBHBIX MPUOOPOB M MUKPOIICKTPOHHBIX Ienei. [Ipu m3ydeHnn 3TOW AUCIUTLIMHBI
3aKJIaJbIBAIOTCSl OCHOBBI 3HAHWil, MO3BOJIAIOIIMX YMEJIO HCHOJIb30BaTh COBPEMEHHYIO
AJIEMEHTHYIO 0a3y paJrodICKTPOHUKU U MOHUMATh TCHICHIIMM U TIEPCIICKTUBBI €€ Pa3BUTHUS U
MIPAKTHUYECKOT0 UCII0JIb30BAHMS; IPUOOPETAIOTCS HABBIKU pacueTa peXKMMOB aKTUBHBIX TPHOOPOB
B DJICKTPOHHBIX LEMAX, IKCIEPUMEHTAIBLHOTO HCCIEAOBAHHUS WX XapaKTEPUCTUK, HU3MEPEHUs
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 TUCHUIUIHHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AUCHMILTAHBI OOYYArOIIUNCSA JAODKEH 00JaJaTh CIeIyHONIMMH
KOMIETCHIMSIMHU WM UX YacTsMHU. KoMIeTeHIIMY 1 MHAUKATOPbI X JOCTHKEHUS PUBEJICHBI B
tabnuie 1.

Ta6mmma 1 — [lepeyeHb KOMIIETCHIIMI ¥ HHIUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynma)
KOMIICTCHITHH

KOI[ 1 HAUMCHOBAHHUEC
KOMIICTCHIINU

KOI[ U HAMMCHOBAHUEC WHAHUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

ObmenpodeccnoHanbHbIE

KOMIICTCHIIUU

OIIK-10 Cnocoben
HCIIOJIb30BATh
OCHOBHBIC 3aKOHBI
MAaTEMATUYCCKUX U
€CTECTBEHHOHAYYHBIX
AJUCHUIIIINH B
npodeccruoHabHOM
ACATCIIBHOCTHU, B TOM
YHCIIe C
HCIIOIb30BaHUEM
MIPOTPaMMHBIX
Cpe/CTB

OIIK-10.3.1 3Hath (hyHIaMEHTaIbHbIE
3aKOHBI PUPOIbI U OCHOBHbBIE
¢du3nUecKkre 1 MaTeMaTHYeCKUEe 3aKOHbI
OIIK-10.3.10 3HaTH OCHOBBI
AJIEKTPUYECTBA U MarHeTH3Ma
OIIK-10.3.7 3HaTh OCHOBBI KBAHTOBOM
¢bu3uku 1 Guzuku TBEPIOTO TENa
OIIK-10.Y.1 ymeTs npuMeHATH
¢du3nueckre 3aKOHbI 1 MaTEeMaTHUECKUE
METO/JIbI JUIsl peIIeHUs 3a/1a4
TEOPETUYECKOTO U IPUKIIATHOTO
XapakTepa, B TOM UHCJIE C
HCIOJIb30BAaHUEM NIPOIPAMMHBIX CPEJCTB
OIIK-10.Y.5 ymeTb NpUMEHSTH
OCHOBHBI€ 3aKOHBI (DU3UKH MIPU PELICHUN
MIPAKTUYECKUX 3a]a4

OIIK-10.Y.7 ymeTb NpUMEHSTh
OCHOBHBIE ITPHEMBI 00pabOTKH
HKCIEPUMEHTAIbHBIX JaHHBIX
OIIK-10.Y.8 ymMeTb NPUMEHSTH
CTaHJApTHBIE METOJIbI U MOJAETH K
PEILIEHNIO TUIIOBBIX 3a4a4

OobmenpodeccnoHanbHbIC

KOMIICTCHII U

OIIK-16 Cnocoben
MOHUMATh TIPHHITHUIIEI
paboThI
COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUH U

OIIK-16.Y.1 ymeTb NpUMEHSTH
COBpEMEHHBIE HH()OPMALIMOHHBIE
TEXHOJIOTUH U IEPCIEKTUBHBIE METOIBI
HCKYCCTBEHHOT'O MHTEJUICKTA ISt
pereHus 3a1a4 npopecCuOHATBHON
AEATeNbHOCTH




WCTIOJB30BATh MX JIJIS
penieHus 3a1a4
npo¢ecCHOHATBHON
ACATCIIbHOCTHU

2. Mecro nucuuiinHel B ctpykType OI1
JucnumnnmHa MoKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYatOIIUMUCS
[IPU U3YYECHUH CIICLYIOIUX TUCLUILINH:
— «Marematuka-1 (AHanuTHYECKask TEOMETPHS U IMHEHHAs anreopa)y,
— «Marematuka-1 (MaTemaTuyeckuii aHamus)»,
— «Du3ukay,
— «XUMUD.

3HaHMs, TIOMy4YeHHBbIC TPU M3YYCHUU MaTepuaia JAHHOW IUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEIIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIh30BATHCS MPU U3YYCHUU IPYTHX JTUCIUILINH:

— «DnexTponpeodpazoBaTeIbHBIE YCTPOUCTBAY,

— «IludpoBas 06paboTKa CUTHAIIOBY,

— «Teopus dMEKTpUIECKUX LTI,

— «CxeMoTexHUKa HH(HOKOMMYHHUKAIIMOHHBIX YCTPOHUCTBY,

— «DIeKTpONHUTaHNe YCTPOUCTB U CUCTEM MH()OKOMMYHHUKAIIHIL.

3. OOBeM U TPYIOEMKOCTh JUCITUTLIAHBI
JlanHbIe 00 00mEM OO0beMe JAMCUIUILIMHBI, TPYIOSMKOCTH OTACIBHBIX BHIIOB Y4eOHOU
paboThI 1O TUCIMILINHE (M paclpeieiCHUe 3TOH TPYA0EMKOCTH 10 CeMeCTpaM) IPeCTaBIICHbI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh AUCIUILITUHBI

TpynoemkocTs o
Bun yuebHol paboThl Bcero ceMecTpam
Ned
1 2 3
Oowan mpyooemKocmsp OuUCYUNJIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 nux uacos npaxmuueckoii H0020Mo8KuU
Ayoumopnwle 3anamus, BCETO 4ac. 68 68
B TOM YHUCIJIE:
nexumw (JI), (gac) 34 34
npakTuueckue/cemunapckue 3ansatus (113),
(gac)
nabopaTtopHbie padoTsl (JIP), (yac) 34 34
KypcoBoii npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 40 40
Buo npomesicymounoii ammecmayuu: 3a4er,
mudd. 3adger, sk3amen (3auer, Judd. 3aq, JK3. JK3.
DK3.%%*)

*x
HpI/IMe'{aHI/Ie: KaHIUJIAaTCKHU DK3aMCH

4. CopepxaHue JUCHUTUIMHBI
4.1. Pacnpepnenenue TpyA0€MKOCTH TUCIUILIAHEI TIO pa3/iejaM U BUIaM 3aHITHH.
Paznensl, TeMBl AUCHUILTUHBI U UX TPYAOEMKOCTh TPUBEECHBI B TAOIUIE 3.



Tabnuna 3 — Pa3ensl, TeMbl AUCHUIIIUHBL, HX TPYAOEMKOCTh

P Jlexuun 113 JIP KII CPC
a37enbl, TEMBI TUCHUTUTAHBL (4ac) (C3) (qac) (aac) (1ac)
Cemectp 4
Pazmen 1. DneMeHTHI PU3UKH TBEPIOTO TETA. 5
Tema 1.1. duznueckne 0CHOBEI 4 2
MOJTYITPOBOJHUKOBBIX TPUOOPOB.
Tema 1.2. KoHTaKkTHBIE SBICHUSL. 6 3
Pasnen 2. [1oaynpoBOHUKOBBIE TPHUOOPBIL. 15
Tewma 2.1. IToxynpoBOAHUKOBBIE AUOABI. 6 5
Paznen 3. [TonympoBOIHUKOBEIE TIPUOOPEI. 15
Tewma 3.1. IToneBble TPAH3UCTOPBI. 6 10
Tema 3.2. BUmossipHbie TPAH3UCTOPHI. 6 10
Paszen 4. ONTOdIEKTPOHHUKA. 5
Tema 4.1. ®oToaMEKTpHUECKHE U U3ITydaTEIbHbIE 6 4
IPUOOPEL.
HUroro B cemectpe: 34 34 40
Hroro | 34 0 34 0 40

IIpaxTrueckas

MOATOTOBKA  3aKJIIOYacTCA B  HCHOCPCACTBCHHOM  BBIIIOJIHCHHUU

00y4aroIUMHUCS ONPE/IETICHHBIX TPYA0BbIX (PYHKIIMA, CBSI3aHHBIX ¢ OyayIiel npopeccuoHaIbHON

ACATCIIbHOCTBIO.

4.2. CopnepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHI.
CopepxaHre pa3qesioB U TeM JIEKIIMOHHBIX 3aHIATUN MPUBEICHO B Ta0nuiie 4.

TaGm/Iua 4 — CO,Z[CP)KaHI/Ie Pa3acjioB U TCM JICKIHMOHHOT'O ITMKJIA

Howmep paznena

HasBanue u copeprkanue pa3aeinoB U TeM JIEKITHOHHBIX
3aHITHNI

Pa3zpen 1

deMeHTHI (PM3UKH TBEPAOIO TeJia.
1.1. ®usnyeckre OCHOBBI MOIYITPOBOAHUKOBBIX MPUOOPOB.

OCHOBHBIE TMOHATHS 30HHOW TEOPUHM MOJYNPOBOJHHUKOB.
Crartuctuka »SJIEKTPOHOB U JBIPOK B  MOJYNPOBOJAHHUKAX.
BrlpokJieHHBIE M HEBBIPOKIEHHBIE  IOJIYNPOBOJAHUKHU.
Konuentpanus Hocutenei 3apsiia B COOCTBEHHBIX M IPUMECHBIX
MOJIYNIPOBOJHUKAX B YCIOBHUAX  TE€PMOJMHAMHYECKOTO
paBHOBecHs. HepaBHOBECHOE COCTOSHHME MOJIYNPOBOJHHKA.
[Iponieccrl mepeHoca HOCUTENEH 3apsiia B MOJYyIPOBOJHUKAX.
lenepamuss 1 pekoMOWHANMS HOCHWTENEH 3apsiia. BiusHue
ANEKTPUYECKOTO TOJs Ha OOBEMHYI0 M TOBEPXHOCTHYIO
3JIEKTPONPOBOAHOCTD  MOJYNPOBOAHUKOB.  TeMriepaTypHbIe
3aBUCUMOCTH KOHLEHTpAaluHu, TOJBW)XXHOCTU U yJAEIbHOU
3JIEKTPONPOBOAHOCTA  MOJYNPOBOAHUKOB. Bo3HHMKHOBEHHE
00BEMHBIX HeycTOWYMBOCcTe. OnTHUeCKHEe U TEIIOBBIC
CBOMCTBa  TOJIYIIPOBOJIHUKOB. ®DOTOINEKTPUUECKUE U
TEPMODJICKTPUUECKUE SIBJICHUSI.

1.2. KoHTaKTHBIE SIBJICHUS.




IlonsaTHe 0 p-n-mepexone, TUIBI p-N-niepexonos. Pusnueckue
MPOLIECCHl B p-N-IIepexoje IpU OTCYTCTBUM W IPU HAIWYUU
BHEIIIHETO HANpsKeHHs. BosbraMiiepHas xapakTepuCTHKa p-N-
nepexona. KOHTakT «MeTayuI-noJynpoOBOJHUKY», 3aBHCHMOCTb
€ro CBOWCTB OT pabOThl BbIXOJa MOJYIPOBOJHUKA U MeTaJlIa.
I'ereponepexomsbl.

Pa3zpen 2

IHosrynpoBoaHuKOBbIe NPUOOPHI.
2.1. IloaynipoBOJHUKOBBIE JUOIBI.

[TosyrpOBOAHUKOBBII IO/, €r0 XapaKTePUCTUKH U TapaMeTPBhI.
OcHoBHbIE BH/IBI TIPO0Os p-N-riepexoaa. [lepexoTHbIe MpoIecchl
B MOJIYIIPOBOJAHUKOBOM JHOJIC, HAKOIUICHHE M PACCACHIBAHUEC
M30BITOYHOTO 3apsna, AP Py3HOHHAS EMKOCTh. DKBUBAJICHTHAS
cXeMa  TOJyIPOBOJHUKOBOTO  1uoAa. OCHOBHBIC  THIIBI
MOJYIPOBOJIHUKOBBIX JTUOJOB, UX KOHCTPYKIIMH, ApPaMEeTPhl U
00JIaCTH IPUMEHEHHUS.

Pa3zpgen 3

IMonynpoBoAHUKOBBIE NPHOOPHI.
3.1. I[loneBbie TPaH3UCTOPHI.

Ilonesbie TpaH3UCTOPBI C 3aTBOPOM B BHUAE P-N-nepexona. Mx
YCTPOMCTBO, MNPUHIMI  JEWCTBUSA, CXEMbl  BKIKOYEHUS,
XapaKTepUCTHUKU U TapaMeTpbl. 3aBUCUMOCTh XapaKTEPUCTUK OT
TeMIiepatypbl. Harpy304Hslii pexuM IOJIEBOrO TPAH3UCTOPA,
Harpy304Hble XapakTepUCTUKH. DPu3nueckue sSBICHUS Ha
ITOBEPXHOCTH NOJIynpoBOAHUKA. [loneBble TpaH3UCTOPBI C
n3oaupoBaHHbIM 3aTBOpoM (MOII- nnu MJIIT-TpasucTtopsr), ux
NPUHLUIT ~ JICUCTBUS,  XApPAKTEPUCTUKA UM MapaMeTpBbl.
Ocobennoctn  momHbIXx  MII-Tpan3uctopoB.  ObnacTb
IIPUMEHEHHUS [10JIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHble TPaH3UCTOPBHI.

TpaH3uctop kak cucTeMa JBYX B3aUMOJCHCTBYIOIIUX p-N-
nepexosoB. Bo3MOXHBIE pEXHMBI pabOTHl  TPaH3UCTOPA:
AKTUBHBIHN (YCUIIMTENBHBIN), OTCEYKH, HACBIIIICHUS, HHBEPCHBIH.
dusnueckue mporecchl B 0Oe3apeiioBOM TpaH3UCTOpPE B
aKTUBHOM YCWIMTEIBHOM pexume. TOKM B TpaH3UCTOpE.
Koapduuuenr mepenaum  SMUTTEPHOTO TOKa U €TO
cocrapistronie. Tpu cXeMbl BKITIOYSHHUSI TPAH3UCTOPa: C O0IIMM
SMUTTEPOM, C OOmei 06a3od W OOMMM KOJUICKTOPOM.
XapaKTepUCTUKH TPAH3UCTOpA B CXemax ¢ oOrmieil 6a30if u ¢
00IIKUM SMUTTEPOM. BiiusiHue TeMmepaTypbl Ha XapaKTepUCTUKH
TpaH3ucTopa. TpaH3UCTOp KaK JIMHCHHBIM YEThIPEXIOIIOCHHK.




CucTeMbl MaJTOCUTHANBHBIX (IU(depeHINaIbHBIX) TApaMETPOB
TpaH3uctopa. OmnpeneraeHre MaJOCUTHAIBHBIX MapaMEeTPOB I10
XapaKTepUCTHKaM TpaH3ucTopa. PaboTta TpaH3ucTOopa IpH
HaJIM4UU HAarpy3kd B KOJUIEKTODHOM 1nenu. HarpysodHsie
XapaKTepUCTUKU TpaH3ucTopa. [lapameTpsl, XxapakTepusyromue
pPEXUM YCUJICHMSI, OIPENEICHHE HMX [0 XapaKTepUCTHKaM.
Beibop paboueil TOUKM TpaH3HCTOpa B PEKUME YCHIICHHS.
CxeMmoTexHuueckue cnocoObl 3afaHuss pabodeld  TOUKH.
BnusiHue HeNMHEWHOCTH BXOAHBIX XapaKTEpPUCTUK Ha padoTy
TpaH3ucTOpa B pexxkume ycuieHus. PabGora TpaH3ucropa Ha
BBICOKUX 4acToTax. JlperdoBbie Tpansuctopsl. [lapamerpa,
XapaKTEepU3yIOLIME BBICOKOYACTOTHBIE CBOMCTBA TPaH3UCTOpA.
OKBHMBAJICHTHbIE ~ CXEMBbl  TpaH3ucCTOpa ((popmanbHblE U
¢usnyeckue). Mopenu TpaH3UCTOpPA, HCIOJNb3yeMble MpU
KOMIIBIOTEPHOM IPOEKTUPOBAHUM AJIEKTPOHHBIX cxeM. Pabora
TPAH3UCTOPA B PEXHUME INEPEKIIOUEHUS. YCIOBHUSI OTCEUKU U
HaceleHus. llepexogHple mpolecchl B TPaH3UCTOPE IpHU
nepexnoueHud. Ilapamerpa TpaH3UCTOPOB B HMITYJIBCHOM
pexume. TpaH3UCTOPHBIM KIIFOY, ITOCTPOEHHBIM IO CXEME C
o0muM  sMutrepoMm. IlpenenbHO OMyCTUMBIE IapameTpsl
TPAaH3UCTOPA.

Pa3nea 4 OnTodnekTpoHuKa.
4.1. ®OTO3IEKTPUIECKUE U U3TTy4YaTeIbHbIE TPHOOPHI.

DoTOpe3ucTOpsl, MX KOHCTPYKIUSA, XAPAKTEPUCTUKU H
napameTpel. Dusmdeckne Mporeccsl B p-N-Tiepexojie Mpu
posaeiictBun  cBeta. ®oto OJIC. dororaabBaHMYECKHE
aneMeHThl. DOTOAMOMBI, OCHOBHBIE PEXUMBI HX PpPabOTHI.
XapakTepucTuku U napamerpsl GoToano0B. OCHOBHBIE THUIIBI
dotognonoB.  DOTOTPAH3UCTOPBHI:  MPUHIUI  JCHCTBUS,
XapaKTEPUCTHKH, napamMeTphl. OGnactu MIPUMEHEHUS
Pa3IUYHBIX THUIOB IMOJYIPOBOJIHUKOBEIX (DOTOIIEKTPHUECKUX
npubopoB. M3nmyuaroiue noaynpoBOJHUKOBBIE PUOOPBI U UX
MIpUMEHEHNE.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATUI U UX TPYJIOEMKOCTb MIPUBEACHBI B TA0IHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHsI U UX TPYJOEMKOCTb

W3 aux No
Temsbl Dopmbl .
Ne TpyaoeMKoCTh, | MPaKTUYECKOH | pa3aena
MPAKTUYECKUX MPAKTUYECKHUX
n/a . < (dac) MOJATOTOBKH, | JMCIIHI
3aHSATHH 3aHATHH
(dac) JIUHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero




4.4. JlabopaTopHbIe 3aHATHS

TeMbl 1a00paTOPHBIX 3aHATHHA U UX TPYIOEMKOCTh IPUBEACHBI B TaOIHIIE .

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
l'l\/&;[ HaunmeHnoBanue 1abopaTopHbIX paboT TPYH?E;\ZI;OCTE Hﬁg;:::oe]:}fp?? I;EI‘;CT;T;
(dac) JIUHBI
Cemectp 4

1 | Onpenenenve MUPUHBI 3aMPEIIEHHOMN 30HBI 4 1
MOJTYTIPOBOIHUKOB

2 | MccnenoBanue BRITPSIMATEIBHBIX JINO/IOB 4 2

3 | UccnenoBanue mosiaeBbIX TPAH3UCTOPOB C 4 3
yIOpaBisieMbIM (p-n) NepexoaoM

4 | MccnenoBaHue MOJEBBIX TPAH3UCTOPOB C 6 3
U30JIMPOBAHHBIM 3aTBOPOM

5 | UccnenoBanue OUIIONISIPHBIX TPAH3UCTOPOB, 6 3
BKJIFOUEHHBIX II0 CXEME € 00IIel 0a3oi

6 | UccnemoBanue OUTIONSPHBIX TPAH3UCTOPOB, 6 3
BKITIOYCHHBIX 110 CXEME C OOIINUM
IMUTTEPOM

7 | UccnenoBanue oTOTPaH3UCTOPOB 4 4

Bcero 34

4.5. KypcoBoe nmpoeKkTupoBaHue/ BBHITTOJIHEHHE KypPCOBOM PabOTHI

VY4eOHBIM MIIaHOM HE MPEYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroIXCs

Buapl caMocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIE /.

Tabauna 7 — Bunbl camocToaTeabHONU paboThl M €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 4,
Bun camocrositenbHOM pabOThI
qac qac
1 2 3
N3yyenne TeopeTuueckoro Marepuana 20 20
qucturnael (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka Kk TEKymeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jlomamnee 3amanne (13)
KonTponbabie pabothl 3a0uHnKOB (KP3)
[ToaroroBka K MpoMeKyTOYHOMU 10 10
arrecrauuu (ITA)
Bcero: 40 40

5. [lepeueHs yueOHO-METOIMIECKOTO 00SCIICUCHHUS
JUTSL CAMOCTOSITEIIbHOW PA0O0ThI 00YUYAIOIIMXCS IO TUCIIUIUTHHE (MOJIYIIIO)




Y4eOHO-MeTOANYECKHE MaTEePUAITBI IJIs1 CAMOCTOSTEIBHOM PabOThl 00YJarOIUXCsl YKa3aHBbI B I1.11.
7-11.

6. IlepeueHb meyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3/IaHUMN
[TepeueHb EYaTHBIX U SJEKTPOHHBIX YUESOHBIX M3/aHUN TIPUBEICH B Tabmule 8.
Tabauna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YU€OHBIX U3IAHHIMA

KomuecTso 3x3eMIuIIpoB B
Hlncp/ bubnuorpaduueckas ccpuika OutmioTere
URL anpec (KpoMe 371EeKTPOHHBIX
IK3EMIUISIPOB)
621.38 ByabiueB, AnaTosuii 3
b 90 Jleonn10BU4. DJIEKTPOHHBIE
npuOopbl: yuebHoe
nocobue / A JI. Bynbrues, B. A.
IIpoxopenko. - Munck : Boici.
mk., 1987. - 315 c.
621.315.5/.61 | Merpos, K. C. Pagnomarepuaiisi, 4
1130 PaZlMOKOMIIOHEHTBI U AJIEKTPOHUKA:
yuebHoe nocobue / K. C.
[Tetpos. - CII6.: ITUTEP, 2006. -
522 c.
ISBN 5-94723-378-9
621.38 Iumkun, I'. I'. Dnexrponuka: 4
11165 yueOHuk/I". I'. llumkun, A. T.
[umkun. - M.: Ipoda, 2009. -
703 c.

7. TlepeueHb 2NMEKTPOHHBIX 00pPa30BaTENLHBIX PECYPCOB
WH(OPMAIMOHHO-TSIICKOMMYHHUKAITMOHHOH ceTh « HTepHEeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(OPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHOW ceTn «MHTepHeT», HEOOXOAMMBIX IS OCBOCHHS JUCIHILTAHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb OSIIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAaLIMOHHOU ceTh «HTepHET»
URL anapec HaumeHnoBanue

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepeyerp mpoOrpaMMHOTO OOECIICYCHHMSI, HCIIOJIB3YeMOT0 TIPH OCYIIECTBICHUN
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepedeHpb UCTIOIB3YEMOTO MMPOTPAMMHOTO OOECTICUeHUS TIpeicTaBieH B Tadymie 10.

Tabnuua 10— Ilepedyens nporpaMMHOro o0ecreyeHHs
Ne n/mt HaunmenoBanue

He npenycmotpeHno

8.2. [lepeuenp MH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM,HCITI0JIb3YEMBIX npu
OCYIIECTBICHIH 00pa30BaTENLHOTO MpoIiecca Mo AUCIUITTHHE



HepequL HCIOJIb3yCMbIX I/IHq)OpMaI_[I/IOHHO-CHpaBO‘IHBIX CHUCTCM NPCACTABJICH B Ta6n1/1ue

11.

Tabnuua 11— Ilepedyens MHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/mt HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHUYECKast 6a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTENFHOTO MpoIiecca 1o AUCHUILIMHE, IPEACTaBIeH B Tabuuiel 2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Homep aynuropun

/T MaTepUuaIbHO-TEXHUICCKON 0a3bl (pu1 HEOOXOAMMOCTH )
JlexumoHHas ay iuTOpUs 24-02 (yn. 'acremno, 15)
JlaGopatopust DNEKTPOHUKH 22-09 (yn. 'actemno, 15)

10. Onenounble cpeacTBa AJIs MTPOBEACHHS IPOMEKYTOUHOMN aTTeCTaIlN
10.1. CocTaB OLEHOYHBIX CPEACTBIJISI MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[HH
00yyJaromuxcs mo IUCUUTINHE TpUBEeH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl MPOBEACHHS MPOMEKYTOYHON aTTeCTAIluU

Bun npomexyTouHOM arTecTauuu [TepedyeHb OLIEHOYHBIX CPENICTB

DK3aMeH Cnucok BONpocoB K SK3aMEHY;
DK3aMeHAIMOHHBIE OUJIETHI.

10.2. B kadecTBe KpUTEPUEB OIEHKA YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIETEHIIMM O0yJarolMMuUCs MpUMEHseTcs S-0alibHas IIKaia OLUEHKH cPOpMHUPOBAHHOCTU
KOMITETEHIIHIA, KOTopas mpuBeaeHa B Tabnuie 14. B Teuenne cemectpa MOXKET HCIIOIB30BAThCS
100-6annpHast mKana MOIyJIbHO-PEHTHHIOBOM CHCTEMBI Y HUBEPCUTETA, ITPaBUIIa HCTIOTb30BAHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL
Ta6mmma 14 —Kpurepuu orieHkH ypoBHS C(hOPMHPOBAHHOCTH KOMITETSHITUHA
OneHKa KOMITETEHIIMH

S-0aibHast IKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIIHI

— o0yyaromuiicss riIyOOKO W BCECTOPOHHE YCBOWJ MPOTrPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIEIOBATEIHLHO U TPAMOTHO €T0 U3JIaracr;
— ONHUpasiCh Ha 3HAHUS OCHOBHOW W JIOMOJHUTEIHLHON JTUTEpPaATYpHI,
TECHO  TPHUBSA3BIBACT YCBOCHHBIC  HAYyYHBIC  ITIOJOXKEHUS  C
MPAKTUIECKON JCSITEILHOCTHIO HAIIPABJICHHS,

— yMeJ0 000CHOBBIBAET M APTYMEHTUPYET BBIJIBUTACMBIE UM HJIEH;

— JIeJIaeT BBIBOALI U 0000IIEHNS;

— CBOOOJIHO BJIAJIEET CHCTEMOM CIIENHUATN3HPOBAHHBIX MIOHITHH.

— o0ydJarouiicss TBEpI0 YCBOMII MPOTPAMMHBINA MaTepHaj, TPaMOTHO
U 10 CYIECTBY H3JaraeT ero, ONUpasch HAa 3HAHUS OCHOBHOM
JUTEPaTyPHI;

«XOPOITIO — HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

«3aUTEHO» — YBSI3bIBACT YCBOCHHBIC 3HAHUS C TMPAKTHYCCKON NEATEIHHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI M 0000IIEHNS;

«OTIIMYHO»
<GavTCHO»




OlieHKa KOMIIETEHITNH

5-0aubHas mKkana

XapaxtepucTuka c(hpopMUpPOBAHHBIX KOMIIETEHIIHI

— BJIaJIEET CUCTEMOM CIIECI[MATU3UPOBAHHBIX OHATHMN.

«YOOBJICTBOPUTCIILHO»
<GavyTCHO»

— o0yyaroluiicss yCBOMII TOJIbKO OCHOBHOM MPOTrpaMMHBINA MaTepual,
II0 CYHIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUA TOJIBKO OCHOBHOM
JIUTEPATYPHI,

— JIOITyCKaeT HECYIECTBEHHbIE OIINOKN U HETOYHOCTH;

— UCHBITBIBAET 3aTPYyAHEHUS B IPAKTUYECKOM IPUMEHEHMM 3HAHUI

HaIlpaBJICHNUS,
— c11ab0 apryMEHTUPYET Hay4YHbIE IT0JIOKEHUS;

— 3aTpyaHsIeTcs B (GOPMYJIUPOBAHUHN BBIBOJOB M 00O0IIEHHUI;
— YaCTUYHO BJIAACET CUCTEMOH CIIEIUAIM3UPOBAHHBIX MOHITHH.

«HEYOOBJIICTBOPUTECIILHO>
«HE 3a4YTCHO»

Marepuana;

— A0IIYCKaceT CYHICCTBCHHBIC OIINOKH 151

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

— o0yyaroluiicss He YCBOWJI 3HAUMTEIbHOW 4YacTU IMPOTrPaMMHOIO

HETOYHOCTU  MpHU
paccMOTpeHHH MPo0JIeM B KOHKPETHOM HaIlpaBJICHUU;
— UCTIBITBIBACT TPYAHOCTH B IMIPAKTUYECKOM MPUMEHECHUH 3HAHU;

10.3. TunoBbie KOHTPOJLHBIC 33JaHUS WIIM UHBIC MATEPUAJIBL.
Bompocsr (3amaun) aiis sk3aMeHa npeacTaBieHsl B Taduie 15.

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

Kon
Ne i/ [Tepeuens BonmpocoB (3a1au) At HSK3aMeHa HHMKATOPA

1 [TosynipoBOIHUKH ¢ COOCTBEHHOM AneKTponpoBoaHoCcThi0. | OITK-10.3.1

2 [TonynpoBOAHUKH € 3JIEKTPOHHOM 2y1ekTponpoBoaHocThio | OITK-10.3.10

3 [TonynpOBOAHUKH C ABIPOYHOM JIEKTPONPOBOTHOCTBIO. OIIK-10.3.7

4 HpeiidoBeiii u quddy3uoHHBIN TOK B OJIYIPOBOJIHUKAX. OIIK-10.V.1

5 DIIEKTPOHHO-IBIPOYHBIN MEPEXO/ B COCTOSTHUU OIIK-10.VY.5
paBHOBECHSI.

6 [TpsiMoe u oOpaTHOE BKJIIOYEHHE P-N-TIepexoa. OIIK-10.Y.7

7 TeopeTnueckast ¥ peajibHasi BOJIbTaMIIEpHAsI OIIK-10.Y.8
XapaKTepUCTHKA pP-N-Tiepexoja.

8 Busl mpo0oeB p-N-niepexoa U uX 0COOEHHOCTH. OIIK-16.VY.1

9 EMkoctu p-n-nepexopa. OIIK-10.3.1

10 BrIlIpsIMATENIBHBIE THOJBI. OIIK-10.3.10

11 OnHONOYIEpUOIHBIN BBITPSIMUTEND — IPUHIIUIL €70 OIIK-10.3.7
JICHCTBHSL.

12 Bnusinue temnepaTypsl Ha BOJbTaMIIEPHBIE OIIK-10.VY.1
XapaKTEPUCTHKH MOJTYTIPOBOAHUKOBBIX JINOJIOB.

13 I'paduueckuii meTos onpeneneHus napamerpon padouero | OIIK-10.VY.5
peKuMa MoJIyPOBOAHUKOBBIX JIMOJIOB.

14 [ToynpoBOIHUKOBBIE CTAOMIIUTPOHBI, CIIEUAIbHbBIE OIIK-10.Y.7
napamMeTpbl MOJYIPOBOIHUKOBBIX CTAOUIUTPOHOB.

15 AnHanu3 paboThI MOTYNIPOBOIHUKOBOTO CTa0MIM3aTopa OIIK-10.Y.8
HaMpsHKEHUs C TOMOIIBIO JIMHUU HArPy3KH.




16

Bapukansl, cXeMbl BKIIFOUEHHUS B DJIEKTPUYECKYIO LICTIb,
DKBHUBAJICHTHAs CX€Ma BapHKalla U €ro OCHOBHBIE
[1apaMeTpBl.

OIIK-16.Y.1

17

TyHHeNbHbIE UO0/1bl, OCHOBHBIE NTAPAMETPbI TYHHEIbHbIX
JTMOJI0B, aHAJIN3 BOJIbT-aMIIEPHOI XapaKTepUCTUKU
TYHHEJIBHOT'O JIM0/1a C TIOMOILIBIO SHEPTeTUYECKUX
Jarpamm.

OIIK-10.3.1

18

CrpyKTypa [10JIEBOTO TPAH3UCTOPA € YIPABJIAIOLIMM p-N
NIEPEX0/I0M U MPUHIIUI €ro paboThl.

OIIK-10.3.10

19

DJIEKTPUYUECKUE CXEMbI BKIFOUCHUS MOJIEBBIX
TPAH3UCTOPOB € YIPABIAIOMINM P-N IEPEXOJIOM U UX
0COOEHHOCTH.

OIIK-10.3.7

20

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

OIIK-10.VY.1

21

CeMelCcTBO BBIXOJHBIX XapaKTEPUCTUK MOJIEBBIX
TPAaH3MCTOPOB C YIIPABJISIOIIMM P-N IEPEXOAOM M UX
0COOEHHOCTH.

OIIK-10.¥.5

22

3aBUCUMOCTh KOHPUTYpALIMU «KaHAJIa» MOJIEBBIX
TPAH3UCTOPOB C YIPABJISAIOMIUM P- N IEPEXOIOM OT
M3MEHEHHUS HAPSHKEHUS! «CTOK-UCTOKY» IPU MOCTOSHHOM
HaIPSKEHUU «3aTBOP-UCTOK.

OIIK-10.Y.7

23

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

OIIK-10.Y.8

24

Crpyxrypa M/II mosneBoro Tpan3ucTopa ¢
«MHIYIHMPOBAHHBIMY) KaHAJIOM M MPHUHIIMII €r0 PadOoTHI.

OIIK-16.Y.1

25

Onektpuueckue cxeMbl BKtoueHuss M/II1 monesbix
TPAH3UCTOPOB C «UHIYIIUPOBAHHBIMY» KAHAJIOM U UX
0COOEHHOCTH.

OIIK-10.3.1

26

CeMelicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk MJIIT
ITOJIEBBIX TPAH3UCTOPOB C «MHAYIIMPOBAHHBIM» KaHAJIOM H
UX OCOOEHHOCTH.

OIIK-10.3.10

27

CemelicTBO BBIXOJHBIX XapakTepuctuk M/ monessix
TPaH3UCTOPOB C «MHAYLIUPOBAHHBIM» KAHAJIOM U HX
0COOEHHOCTH.

OIIK-10.3.7

28

Crpykrypa M/III noneBoro TpaH3ucTopa co
«BCTPOEHHBIM» KaHAJIOM U IPUHIIMII €r0 paboThl.

OIIK-10.Y.1

29

OnekTpuueckue cxembl Bkiouenust M/ moneBbix
TPAH3UCTOPOB CO «BCTPOCHHBIM» KaHAJIOM U UX
0COOCHHOCTH.

OIIK-10.Y.5

30

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

OIIK-10.Y.7

31

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

OIIK-10.V.8

32

JuddepeHnmanbable UM MATOCUTHAIBHBIE TApAaMETPBhI
IIOJIEBBIX TPAH3UCTOPOB.

OIIK-16.Y.1

33

PaboTa moJsieBbIX TPaH3UCTOPOB B JMHAMHUYECKOM PEKHUME.

OIIK-10.3.1




34

Otnuuue onpeneneHus qudQepeHIraIbHbIX TapaMeTPOB
B INHAMUYECKOM PEXHUME OT UX OIPEACICHUS B
CTaTUYECKOM pEKHUME.

OIIK-10.3.10

35

YCTpOHCTBO U KOHCTPYKTHUBHBIE OCOOCHHOCTH
OMIIOJISIPHBIX TPAH3UCTOPOB.

OIIK-10.3.7

36

DIEKTPUUYECKUE CXEMbI BKIIOUCHHS OUTIONSIPHBIX
TPaH3UCTOPOB U UX OCOOEHHOCTH.

OIIK-10.V.1

37

PaGoTta GUMOISIPHOTO TPaH3UCTOPA, BKIFOYESHHOTO IO
cxeMme ¢ 001Iei 0a30ii, B peKMUMaX «OTCEUKU» U
«HACBIIIEHUSY.

OIIK-10.VY.5

38

PaboTa GumomnsipHOro TpaH3UCTOPA, BKIFOUYEHHOTO 110
cxeMe ¢ o01ieii 6a30il, B «<aKTUBHOMY PEKUME.

OIIK-10.Y.7

39

CeMelCTBO CTaTHYECKUX BXOJIHBIX XapaKTEPUCTHK
OMITOJISIPHOTO TPAH3UCTOPA, BKIFOYEHHOTO TI0 CXEME C
o0111el 0a30M, M HX 0COOCHHOCTH.

OIIK-10.Y.8

40

CeMelCcTBO CTaTUYECKUX BBIXOAHBIX XapaKTEPUCTUK
OMITOJIIPHOTO TPAH3MCTOPA, BKIIFOYCHHOTO IO CXEME C
00111e# 0a30H, M ©X 0COOEHHOCTH.

OIIK-16.Y.1

41

Pabota 6UMoIsIpHOTO TpaH3UCTOPA, BKIOYEHHOTO IO
CXeMe C OOIIMM SMUTTEPOM, B PEKUMAX «OTCEUKI» U
«HACBIILICHUSY.

OIIK-10.3.1

42

PaboTa GumomnsipHOro TpaH3UCTOPA, BKIFOUYEHHOTO 110
cXeMe C OOIIMM SYMUTTEPOM, B KAKTUBHOM» PEKUME.

OIIK-10.3.10

43

CeMelCTBO CTaTUYECKUX BXOJIHBIX XapaKTEPUCTUK
OUIOIIPHOTO TPAH3UCTOPA, BKIIFOYEHHOTO 110 CXEMeE C
OOLIMM SMUTTEPOM, M UX OCOOEHHOCTH.

OIIK-10.3.7

44

CeMelcTBO CTaTUYECKUX BBIXOAHBIX XapaKTEPUCTUK
OUIIOJISIPHOTO TPAH3UCTOPA, BKIOYEHHOT'O TI0 CXEME C
OOIIMM AMHUTTEPOM, U UX OCOOEHHOCTH.

OIIK-10.Y.1

45

Cxema BKJIIOYEHHS OUTIONISIPHOTO TPAH3UCTOPA ¢ OOLIUM
KOJIJIEKTOPOM B «aKTUBHOM)» PEKUME U €€ OCOOCHHOCTH.

OIIK-10.VY.5

46

Cucrema H napameTpoB OUIOJNISIPHBIX TPAH3UCTOPOB.

OIIK-10.¥.7

47

POTOTPAH3UCTOP, YCTPOUCTBO U NPUHLIUII ICHCTBHUS.

OIIK-10.Y.8

Bomnpocs! (3agaun) 1 3adera / nug¢. 3auera npejctapieHs! B Tabuuie 16.
Tabmuma 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera

Ne i/t

[Tepedyens BonpocoB (3amay) 11 3aueta / audd. 3auera

Kon
HHAMUKATOPA

Y4eOHBIM MIaHOM HE TPEyCMOTPEHO

Ilepeyenp Tem Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHHS KypCOBOH pabOTHI
MpeICTaBICHBI B Ta0mwmIe 17.
Tabnuua 17 — ITepeueHp TeM JJIsi KYPCOBOTO MPOSKTUPOBAHMS/BBITIOJTHEHHUSI KYPCOBOM paboThI

[IpumepHBIii nepedeHb TeM A7 KypCOBOTO MPOESKTHUPOBAHUS/BBITOTHEHHUS

Ne n/m .
KYpPCOBOH paboThI
Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO
Bompocel 11 mpoBezneHUsT NPOMEXYTOUHOM aTTecTallMd B BHUJE TECTUPOBAHUSA

npeAcTaBiIeHbI B Ta0bnwuie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHb BOMPOCOB IS TECTOB



Kon

Ne n/mt ITpuMepHbIii IepedeHb BOMPOCOB 1Sl TECTOB
MHJIMKaTopa

[TepedeHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCSI 3a09HOU (hOPMBI
o0OydeHus, mpeacTaBieHbl B Tadnwuie 19.

Tabmuma 19 — IlepeueHb KOHTPOJIBHBIX paboT
Ne n/nn [lepeyeHb KOHTPOJIBHBIX PabOT
He npexycmotpeHo

10.4. Meroauueckue  Marepualibl,  OINpEAENSIoNMe  HPOUEAYpPbl  OLCHUBAHUS
WHJNKATOPOB, XapaKTEpHU3YIOIUX JTambl (OPMHUPOBAHMS KOMIETCHIMMA, COAEpXKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernamMeHTHpPYIOMIMX MOPAIOK U HPOUEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOYHON aTTeCTaIllui 00YyYaroIIuXcs
'VAIL

11. Meroauyeckue yka3aHus it 00y4aromUXCs M0 OCBOCHUIO JUCIIUTUIMHBI

11.1. MeTtoauueckue YyKa3aHus JUIS OOYYalOIIUXCS 110 OCBOCHHIO JIEKIIMOHHOTO
Marepuana.

OcCHOBHOE Ha3zHAY€HHUE JICKIIMOHHOTO MaTepuaja — JIOTUYECKU CTPOMHOE, CHUCTEMHOE,
rIyOOKOE U SICHOE U3JIOKEHHE yueOHOTro MaTepruaia. HaznaueHue cCoBpeMeHHOH JIEKIINK B paMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI TOJYYUTh BCIO HH(POPMAIMIO IO TEME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AUCIUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHUIINX
JIOCTH>KEHUM HaydHOM MbIciu. B ydeOHOM mporiecce JIEKIUsI BBIMOJIHSAET METOA0JIOTUYECKYIO,
OpraHU3AIMOHHYI0 M MH(GOPMAITMOHHYIO (yHKIMH. JIEKIHMsS pacKphIBacT MOHATHHHBIA ammapar
KOHKPETHOM 00JlacTh 3HaHUs, €€ MpoOJeMBbl, JaeT IEeNbHOE MPEJCTaBICHUE O JUCIHUILUIMHE,
MOKa3bIBaCT B3aUMOCBSI3b C IPYTUMU JUCITUTUTHHAMM.

IInanupyemele pe3yIbTaThl IPH OCBOCHUU 00YYaIOIIMMUCS JICKIIMOHHOIO MaTCpUaIa;

— TMOJIyYeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUH, YPOBEHb KOTOPHIX
OmnpeAeNseTcs 1eJIEBOM YCTaHOBKOM K KaXKJI0W KOHKPETHOM Teme;

—  TIOJy4YeHHUE OTMbITa TBOPUYECKOW pabOTHl COBMECTHO C MPEIOAaBaTeNIeM;

— pa3BuTHE MpOo(EeCcCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOSIBJIGHHE HEOOXOIMMOTO MHTEPECa, HEOOXOIUMOTO JJIS CAMOCTOSITETFHON paboTHI;

— TIOJy4YeHHWE 3HAHWK O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O MIPOTHO3E
WX pa3BUTHUS Ha OJIMDKAUIIINE TOJIbI;

— HAYYUTHCS METOJUYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICITU U
MIOJIOXKEHUS, IPUXOAUTH K KOHKPETHBIM BBIBOJIaM, TTIOBTOPSATH UX B PA3TMYHBIX (POPMYITHPOBKAX);

—  TOJy4YeHHE TOYHOTO MOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHITHH.

JlekIMOHHBI ~ MaTepuan MOXET COMPOBOXKIATHCA JIEMOHCTpalMed ClaloB U
WCIIOJIb30BAHUEM Pa3/laTOYHOI0 MaTepuajga MpU TPOBEACHUH KOPOTKHX JUCKYyCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IEIbHBIX TEMATUK MO JUCIUTLIINHE.

CTpyKTypa OpeaoCcTaBASHMS JEKIIMOHHOI0 MaTepHaa:

— Jleknwuwy,

— JleMoHCTpalusi IPOMBIIIIEHHBIX 00pa3li0B MOTYNPOBOJHUKOBBIX TPUOOPOB,;

— JleMOHCTpaIus YIEKTPUIECKUX CXEM BKIFOUCHHUS MOIYTIPOBOJIHUKOBEIX TPHOOPOB.

11.2. Meroanueckue ykazaHus i 00YJarOIIUXCs 0 YYACTHIO B CEMHUHAPAX
OCHOBHO¥H 11eJTbI0 TSI 00YYarOIIEeToCs SBISETCS CUCTeMaTH3alus 1 0000IIeHne 3HaHUH
o0 Uu3yyaeMoM Teme, pas3zieny, (QOpMHpPOBaHHUE YMEHHS pPabdOTaThb C JIOTOJIHUTEIBHBIMU



UCTOYHUKAMU HH(OpPMAIMH, COIMOCTABIATh M CPABHUBATh TOYKH 3pPEHUS, KOHCIEKTHUPOBATH
MPOYUTAHHOE, BBICKA3bIBATh CBOIO TOUKY 3pE€HHS WU T.N. B COOTBETCTBHMM C BeAyIleH
JUIAKTHYECKOHW IIEJIBI0 COJICpKAaHUEM CEMHHAPCKUX 3aHATHH SBJSIOTCS Y3JI0BBIC, HanOoliee
TPYIHBIE JUISI TIOHUMAaHUS W YCBOCHHUS TEMBI, Pa3feibl MUCHUIUIMHBL Crenudukoil maHHOM
(GhopMBI 3aHATHH SIBJISETCSA COBMECTHAs paboTa mperogaBaTeils U 00ydJaroIIerocss HaJl perieHueM
MOCTaBJICHHOW TPOOJIEMBbI, a TIOMCK BEPHOTO OTBETa CTPOUTCS Ha OCHOBE YepeIOBaHUS
VH]JIUBUYAIIbHON U KOJUIEKTUBHOM AEATEIIBHOCTH.

[Tpu moAroTOBKE K CEMHUHAPCKOMY 3aHATHIO 11O TEME MPOCTYIIaHHOH JEKIIMA HE00X0IUMO
03HAKOMUTHCS C TUTAHOM €r0 MPOBEICHUS, C TUTSPATYPO M HAYYHBIMH ITyOJIMKAIUSIMHE 110 TEME
ceMHuHapa.

TpeboBanus K IPOBEIEHUIO CEMHUHAPOB

11.3. Meroaunueckne ykazaHHUS Ui OOydYaIOMIUXCS 1O TPOXOXKICHUIO MPAKTHUYECKUX
3aHATUI

[IpakTudeckoe 3aHSATUE SBISACTCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3anuu y4eOHOTO
mpoiiecca, 3aKJII0YaroIIascs B BEIOJHEHUH O0YYarOITUMUCS T10]T PYKOBOJICTBOM IIPETIOIaBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C IEIbI0 YCBOCHHUS HAYYHO-TEOPETUYECKHX OCHOB YyUeOHOU
JTUCIUTIIMHBI, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN ACATEITHHOCTH.

[enpro MpakTUYECKOTO 3aHITHS IS 00YyYarOIIErocs SBISETCS MPUBUTHE 00YJIArOIIHMCS
YMEHHUI U HaBBIKOB MTPAKTUYECKOM JIESITEILHOCTH 10 U3Yy4YaeMOU TUCIUTIIINHE.

[Inanupyembie pe3ynbTaThl IPU OCBOCHUH 00YUYaIOIIMMCS TPAKTUYECKUX 3aHSITHI:

— 3aKkperuieHue, yriayOJeHHWe, pacIIUpeHHre W JeTalu3alus 3HAHUW TMPU PEIICHUU
KOHKPETHBIX 3aJ1ay;

— pa3BUTHE II03HABATEJIBHBIX CIIOCOOHOCTEH, CaMOCTOSATEIBHOCTH  MBIILICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAQJCHUE HOBBIMH METOJAAMH W METOJUKAMH HU3YYCHUS KOHKPETHOM YyueOHOi
JHUCIUILINHEL

— BBIPA0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOMYYEHHBIX 3HAHUU IS
BBITIOJTHCHHS 3aIaHMI;

— o0ecrnedyeHre paldoOHAIBHOTO COYETaHUsl KOJIJIEKTUBHOM M MHAMBHIyaJIbHON (Gopm
00ydeHusl.

TDC6OBaHI/Iﬂ K IIPOBEACHUIO IPAKTUUSCKUX 3aHITUM

11.4. Meroanueckue yKa3aHus A1 00yJaroIIMXCs MO BHIMOTHEHUIO JIA00PATOPHBIX PabOT

B xope BbInonHeHus 1a00paTOpHBIX paboT 00ydaromuiics JOMKEH YIIIyOUTh U 3aKPENHTh
3HAHMS, IPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOIMKON U TEXHUKOHN IKCIIEPUMEHTA
B COOTBETCTBHM C KBaJIM(PUKAMOHHON XapaKTepUCTHKON oOydaromerocs. Beinonnenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, PaCYeTHO-aHAIUTHYECKOM
4acTel U KOHTPOJIBHBIX MEPOIPHUITHH.

BrimonHenue 1abopaTopHBIX paboOT OO0y4aromMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3Y4YEeHUS JUCLUIUIMHBI, ONpenesiseMol Yy4yeOHBbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIuM pelIeHUe CIeTyIOIUX OCHOBHBIX 33a/1a4 00y4aroIerocs:

— INpHOOpeTeHHEe HABBIKOB MCCIIEJOBAHUS MPOLIECCOB, SIBICHUH U 00BbEKTOB, H3y4aeMBbIX
B paMKax JaHHOW AUCLMILIUHBL

— 3aKpeIUIeHHe, pa3BUTHE U JeTaln3alusl TEOPETUYECKUX 3HaHUH, MOJYyYCHHBIX Ha
JEKIUSX;

— ToJlydeHHe HOBOW MH(OPMAITUH 110 N3y9aeMOW JUCIUTLINHE,

— TIpuoOpeTeHNE HaBBIKOB CAMOCTOATEIBHON pabOTHI ¢ 1a0OpaTOPHBIM 000PYI0BAaHUEM
U pubopamu.

3ajaHue u TDG6OBaHI/I${ K ITPOBCACHHUIO J'Ia6ODaTODHBIX Da6OT




HccnenoBanne XapakTepUCTUK MOIYHPOBOJHUKOBBIX MprOopoB. JlaboparopHast padora
BBITOJIHAETCS] OpUrasiol U3 JBYX-TPEX CTYACHTOB Ha YHHBEPCAJIbHBIX U3MEPHUTEIbHBIX CTEHIAX.
ITpoBeneHne wucciaenoBaHUN OCYIIECTBIISIETCS B COOTBETCTBUM C 3aJaHUEM U B YKa3aHHOMU
MOCJIE0BATENbHOCTH. Pe3ybTaThl M3BMEPEHUN 3aHOCATCA B MPOTOKOJ MCIBITAHUM, KOTOPBIN 10
OKOHYAaHUU MCCIEIOBAHUH JTOJIKEH OBITh MPEJICTABIICH IS TPOBEPKH MPETIO1aBATEIIO.

CrpykTypa ¥ hopMa 0TUETA O Ja00PATOPHOU paboTe

OTueT T0JDKEH COIePIKaTh: HAMMEHOBAHKE U IE)Ib PAOOTHI; CXEMbI H3MEPEHHUI; TaOIHIIBI
I/I3MepeHHBIX JaHHBIX, Fpa(l)I/IKI/I XapaKTepI/ICTI/IK I/ICCJIGIIyeMLIX OGBGKTOB; paCC‘-II/ITaHHBIe
3HAYEHUS TAPaMETPOB MCCIIEIyEMbIX 00bEKTOB; KpATKUE BBHIBOABI. OTUET BBIOIHACTCS Ha Oeoi
oymare gopmara 297 x 210 kB. MM.

TpeboBanust k 0opMIICHHIO OTYETA O TaOOPaTOPHOU paboTe

Oo6paser; opopmiieHHsT TUTYJIBHOTO JIUCTAa IPUBEAEH Ha caiite: https://guap.ru/standart/
['paduku cTposTcs Ha OTHEIBHBIX JIMCTaX (Qopmara ordera. MumocTpanuyu Malbix pa3MepoB
pa3MeIaTcsl Ha OJHOM JIMCTe. Bce rpaduku M pUCYHKH JOJDKHBI UMETh HYMEPALUIO H
MOSICHSIFOIIIME TOJAMKUCH C yKa3aHWEM THIA HCCIeayeMoro oO0bekTa. [IpuHIMIHATBHBIE CXEMBI
BBIYEPUYMBAIOTCS B COOTBETCTBUU ¢ TpeboBanusimu ECKJI.

1. AopamoB, A. II. DnekrpoHuka. MeTonuyeckre yKa3aHUsS K BBITIOJHCHHUIO
n1a0opaTOpHBIX pabOT MO MCCIEIOBAHMUIO TTOJIEBBIX TpaH3ucTopos / A. I1. AGpamos, B.
B. Omapun. CII6: I'VAIIL, 2009. — 42 c.: wi.

2. AOGpamoB, A. II. DnexrpoHuka. MeTroaudeckne yKa3aHHs K BBITOJIHEHUIO
na0opaTOpHbIX pabOT MO HCCIIEJOBAHUIO IOJYNPOBOAHUKOBBIX aAuonos/ A. II.
Abpamos, B. B. Onapun. CI16: I'VAIIL, 2008. — 41 c.: u.

3. AopamoB, A. II. OcHOBBI MOJYNPOBOJAHUKOBOW JJIEKTPOHUKU. MeToandeckue
yKa3aHUs K BBITOTHEHHUIO JJabopaTtopHbIX pabot./ A. I1. A6pamos. CII6: 'YAIIL, 2020.
— 54 c.: nn.

4.  Aopamos, A. I1. bunonsipable U noJjieBble TPAH3UCTOPBL. MeToMUeCKue yKa3zaHHs K
BBINIOJIHEHHIO J1abopaTopHbIXx pabotr./ A. II. AGpamos, B. I'. Hedenos, A. C.
[MTapackysn. CII6: I'YAIL, 2020. — 30 c.: un.

11.5. Meroaudeckue yKa3zaHus IS OOyYarolIuXcsl IO MPOXOXKJICHHIO KypCOBOTO
MIPOEKTHPOBAHUS/BBITIOJIHEHUSI KypPCOBOM pabOTHhI

KypcoBoii mpoekt/ paboTa mpoBOAUTCS C ENbI0 POPMUPOBAHUS Y 00YUAOIIUXCS OIBITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 33729 POPeCCHOHATBHOMN e TETLHOCTH.

KypcoBoii npoekt/ paboTta mo3BosiseT 00yqaromemMycs:

CTpyKTypa HOSICHUTEIBHON 3aIUCKH KYPCOBOT'O HDO@KT&/ DaGOTBI

TDC6OBaHI/IH K Od)ODMJ'IeHI/IIO MOSICHUTENLHON 3alMMCKH KYPCOBOTO HDOCKTa/ DaGOTBI

11.6. Meroaunueckue ykazaHus A 00yYarOIIUXCS MO MPOXOXKICHUIO CaMOCTOSTEIbHON
paboThI

B Xo1e BBIIOTHEHUS CaMOCTOSATENBHON pabOThI, O0YUYAOIIUICS BBIMOIHSAET padoTy MO
3aJJaHAI0 W TIPU METOJMYECKOM PYKOBOJICTBE IPEIoaBaTelisi, HoO 0e3 ero HermocpeJCTBEHHOTO
y4acTus.

Jnst oOygaronuxcsi 1Mo 3a04HOM ¢GopMe OOydeHHs, CaMOCTOSITeNIbHas paboTa MOXKET
BKIIIOYATh B €05 KOHTPOJIBHYIO paboTy.

B mporiecce BBITOTHEHUS CaMOCTOSATEIBLHOM PaboOThI, y oOydaromerocs (GpopMupyercs
1eecoo0pa3Hoe IIAHUPOBaHKUE Pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMECHHS U
HaBBIKM B YCBOCHHU M CHCTEMATH3allUW TMPHOOPETACMBIX 3HAHHA, O00ECIICYMBAET BBICOKHIA


https://guap.ru/standart/

YPOBCHbL YCIEBACMOCTU B IICPUOJ OGy‘-ICHI/I}I, oOMOracT IMOJYYUTL HABBIKA TIOBBIIICHUA
poeCCHOHAIBHOTO YPOBHSI.

MeTtonuyeckuMi ~ MaTepuajaMH,  HAMpaBJISAIONIMMH  CaMOCTOSTENBHYIO  paboTy
00yJaIOMUXCSASBIISIOTCS:

—  y4eOHO-METOJNYECKHI MaTepHall 10 TUCIHUILIHHE;

— METOJMYECKHE YKa3aHUs IO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Uit 00ydYarommxcst
1o 3a049HOU (hopmMe OOydEHHS).

11.7. Meroandeckue yka3zaHus 7151 00y4JarOmUXCs IO MPOXO0KACHUIO TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH.

Texymui KOHTPOJIb YCIIEBAEMOCTH IIPEAyCMAaTpUBAaeT KOHTPOJIb KAayecTBAa 3HAHUM
00y4aroIuxcsi, OCYHUIECTBIIEMOI0 B TEUEHUE CEMECTpa C IEJIbI0 OICHUBAHUS XO0/la OCBOCHUS
JUCLUIUINHBI.

11.8. Meroaunuecknue yka3zaHus IJsi 0OYYaIONIMXCs O TMPOXOXKIACHHUIO MPOMEKYTOTHON
aTTeCTallUU.

[IpomexxyTouHass ~ aTrecTamusi  OOy4alOlIMXCS  MPEAYyCMAaTPUBAET  OLICHUBaHUE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4YeHHs MO nucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— 2K3aMeH — (hopMa OLIEHKH 3HAHUH, MOJTYYCHHBIX 00yJaIOIIMMCS B IPOIIECCE U3YyUCHUS
BCEH MUCIUIUIMHBI UM €€ YaCTH, HABBIKOB CAMOCTOSTEIbHON pabOThl, CIIOCOOHOCTH MPUMEHSITh
UX Ui pEHICHUS NTPAKTUYECKUX 3a1ad. OK3aMEH, KakK IMpaBUjIOo, IMPOBOAMUTCS B TIEPHOJ
HK3aMEHALlMOHHOM CEeCCUU M 3aBEpIIAETCS aTTECTAIMOHHOW OLIEHKON «OTIUYHO», «XOPOILOY,
«YIOBJICTBOPUTEIHHOY, «HEYIOBJICTBOPUTEIHLHOY.

— 3ader — 9T0 (hopma OIECHKMU 3HAHUMU, MOTYUYEHHBIX OOYYAIOIIUMCS B XOJ€ U3yUCHUS
y4eOHOM TUCIUTUIMHEI B [IEJIOM UJIH MPOMEXYTOUHas (IO OKOHYaHUU CEMEeCTpa) OI[CHKAa 3HAHUMN
00ydJaromuMcs 10 OTJEIBHBIM pa3fienaM JUCIUTUINHBI C aTTECTAIMOHHOW OIICHKON «3auTEHOY
WU «HE 3a4TECHO».

— muddepeHIMpoBaHHbI 3aueT — 9T0 (¢GopMa OLEHKH 3HAHUHM, TMOMyUYEeHHBIX
00ydJaromuMes NPy U3YYSHUH JTUCIHUIUIMHBI, TIPU BBITOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HCCIEA0BATENHCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOIL0», KyJA0BIETBOPUTEILHOY, «HEYAOBIECTBOPUTEIILHOM.
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