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1. He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITINHBI

1.1 Ilesim 1 3a7a44 OCBOEGHHUS TUCHUILIHHBI

JlanHasi AUCHMIUIAHA CTAaBUT CBOCH IENBI0 M3YYCHHE (PU3NYCCKUX M TEOPETHUYECKUX OCHOB
cXeMoTexXHUKH. [lenn quciumauHbl cOoTBEeTCTBYIOT (hopmupyembiM kommeTeHIusimM OTTK-1, TTK-3.

OcHOBHBIC 3a7au¥ JWCHHUIUIMHBL: W3Y4YCHHE (U3MUYECKHMX M TEOPETUYSCKUX OCHOB
CXEMOTEXHUKH, METOJIOB aHaliHu3a OJJIEKTPUYECKUX M PATUOTEXHMUYECKUX IeNel M CHUrHaJOB,
AJIEMEHTHOU 0a3bl M Pa3ITUYHBIX BHJIOB COBPEMEHHBIX PaIHUO3IEKTPOHHBIX YCTPOUCTB U IU(POBBIX
yCTpoicTB. B Kypce cxeMOTexXHHKa pacCMaTpPHUBAIOTCS aHAJIOTOBble M LHU(POBbIE YCTPOICTBa,
METOJIbI aHall3a aHAJIIOTOBBIX M JUCKPETHBIX CHUTHAJIOB, aHAJIOTOBBIC M IU(POBBIE CHUCTEM B HX
JIOTUYECKOU U UACHHOM CBSI3U, C YUETOM CIIeUU(PUKHU TUCKPETHBIX CUCTEM CUTHAJIOB.

1.2 MecTo AUCHHUILNINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Jucuumrza «CXeMOTEXHUKa» OTHOCUTCS K JAUCLUIUIMHAM IO BBIOOPY BapHaTUBHOM 4acTu
bnoxka 1.lucuunnunel (Moaynu) yd4eOHOTo MlaHa OArOTOBKU OakaiaBpa.

JlaHHblil Kypc Hambosee TEeCHO CBA3aH C KypcoM (DM3MKM M YpaBHEHHH MaTeMaTH4ecKon
bu3uKy.

Heo06xonuMpIM TpeOOBaHUMEM K «BXOJHBIM» 3HAHUSAM, YMEHHUSM U OIBITY JEATEIbHOCTH
00y4aromerocst Mpu OCBOCHMU IAHHOW AWCIMIUIMHBI, MPHOOPETEHHBIM B PE3YyNIbTaTe OCBOCHUS
IPEIIECTBYIOUINX AUCLHUILINH SBISAETCS 3HAaHUE OCHOBHBIX Pa3/IesioB (PU3UKH.

1.3 TpedoBaHusA K pe3yJIbTATAM OCBOEHHSI COAEPKAHUA TUCUUILIUHBI

[Tporpamma onpezenser oOmuii 00beM 3HAHMM, MMO3BOJIAIOLIMNA chopMUPOBaTH y CTylIEHTa
[EJIOCTHOE TPEACTaBIeHHE 00 OCHOBAX CXEMOTEXHHKH, OOCCIICUMBAIOIIMX HIMPOKHHA CHEKTp HX
npuMeHeHud. BMmecte ¢ Tem, M3ll0KeHUE psla pa3fiesioB Kypca HEU30€KHO MMEET, B OCHOBHOM,
MH(OPMAIMOHHBIA XapaKTep.

[Tponecc ocBoeHus AMCHUIUIMHBI «CXEMOTEXHHKa» HAaIPaBJIeH Ha MOIy4YeHUs] HE0OXOJMMOro
oObema 3HaHMi, oTBevaromux TpedoBanusM PI'OC BO u obecrneunBaromuxX YCHEIIHOE BEIECHUE
0akamaBpoM TPOEKTHOM M NPOM3BOJACTBEHHO-TEXHOJIOTUYECKON JEATENIbHOCTH, a TaKkKe Ha
BBIPa0OTKY YMEHMI MPUMEHSTh Ha IPAKTUKE METObI CXEMOTEXHHUKH.

ITocne n3ydeHus: IUCLMITIIMHBI CTYIEHTHI 10JDKEeH 001a1aTh CIEYIONMMHA KOMIETEHIUSAMM

N I/IHI[GKC Coﬂep)KaHHe B PE3YIbTATC U3YUCHUA yqe6H0171 JUCHUITIIMHBI O6yanOHIH€C$I

Hf{ KOMIIECTEC | KOMIIECTCHIIUN HOJIKHBI

7| Humum | (uau e€ 4yacTH) 3HATH yMeThb BJIA/IeTh
CIIOCOOHOCTBIO | (pU3HUYECKUE M | UCIIOJIL30BaTh HaBBIKAMH
HCIOJIL30BATh TEOPETHUYECKHUE OCHOBBI | alapaTHOE M | aHaJIu3a,
0a30BbIC 3HAHMS| CXEMOTCXHHUKH; MIPOrpaMMHOE COIIOCTaBIICHU
€CTECTBCHHBIX | CIIOCOOBI MCIIOJB30BaHUS | oOecrieueHue s | o i
HayK, COBPEMEHHBIX METOJIOB | PEIICHUS 00001IeHHS
MaTeMaTUKd M| CXEMOTEXHUKHU JUTSl | KOHKPETHBIX pe3yIbTaToOB
uH(GOPMATUKH, | pEIICHHUS HAYYHBIX U | 33]ady; TEOPETHUYECKHU

1 OITK-1 |CCHOBHEIE MPaKTUYECKUX 3a/1a4; OpraHu30BBIBATh | X u
baxThI, MIPUHIUIIBI BBIOOpA | MPOIIECCHI MOMCKA | MPAKTUYECKUX
KOHIIETIIIHH, METOJIOB M  CPEACTB | MHpOpMAIUM HA | UCCIIEIOBAHUM
MIPUHIUITBI pelIeHUs] TMOCTaBJIEHHBIX | OCHOBE IT- | B mpeameTHO
TEOPHi, 3a]a4; TEXHOJIOTHIL; obOnacTu;
CBSI3aHHBIX ¢| mocToMHCTBa H | UCIIOJIBL30BaTh HaBBIKAMH
MPUKJIIATHOMN HEJOCTaTKW Pa3IUYHBIX | 0a3bpl JaHHBIX | | cOopa n
MaTE€MaTUKOM M| METOJIOB HAa  YPOBHE, | 3HAHUI u | 00paboTku
WH()OPMATUKON | TOCTATOYHOM IUIS | TEMAaTHYECKHE “H(pOpMaIIHH.




N Unnexc | Comepkanme | B pesynbrare usydeHus y4eOHON AUCIUIUIMHBI 00yYatOIHECs
o
.- KOMIIECTE | KOMIECTCHIIUN HOJIKHBI
o HOUKA | (WId €€ 9acTH) 3HATh ymeThb BJIa1eTh
MCIIOJIb30BaHUS B | UH(pOpMaLIHOH-
MPAKTUIECKON HBIC PECYPCHI;
JeSITEIIbBHOCTH UCIIOJIb30BATh
AJIEKTPOHHBIC
TeMaTU4eCKHe
pecypchl TUTST
yIIyOJIeHUs
3HAHUU o
M3y4aemMoi
JUCITUTLIINHE.
MIPUHIIMIIBI BBIOOpA | HCIIONIB30BATh HaBbIKAMU
CnocoOHOCTHIO
METOJIOB M  CPEACTB | DJIEKTPOHHBIE cbopa u
KPUTHYCCKH
pellleHUs] TOCTABIEHHBIX | TEMAaTHYECKUE o0paboTku
HEPEOCMBICIH™ | 1au; €CypcChbl st | nHbOpMAIH
BaTh HAaKOI- ’ peeyp p
. CcrocoObl M CpeACTBa | YriIyOJieHus o
JICHHBIA  OIIBIT, . .
MOJTyYeHUS, 3HAHUUT 1o | MpeaAMETHOMN
U3MEHATH  TpU .
2. I1K-3 nepepaboTKH U | U3y4aemoi obnactu v
HEOOXOIUMOCTH
MIPEICTABICHHUS JUCITUTIUIAHE. TIOMOIIIBIO
BUJ U XapakTep
cBoci uH(popMaluu c ANEKTPOHHBIX
TIOMOIIIHIO CUCTEM.
npodeccu-
. UH(OPMAaLIMOHHO-
OHAJILHOM
KOMMYHHKAITHOHHBIX
JEeSTEIbHOCTH .
TEXHOJIOTHUH.

2. Conep:kaHue M CTPYKTYpPa JMCHUILTHHBI

2.1 PacnipenesieHue TPYA0€eMKOCTH JUCHHUIIJIMHBI

OO61mas Tpy10eMKOCTh JAMCHMIIMHBI COCTAaBISIET 2 3a4ETHBIX €IMHHULbI, 72 aKaJeMHUYECKUX
yaca (13 HUX 56 aynutopHbiX). Kypc «CxeMOTeXHHKa» COCTOMT U3 JIEKLIMOHHBIX M MPAaKTUYECKUXX
3aHSTHUNA, COMPOBOXKIAEMBIX PErYJISIPHON MHAMBUAYAIbHON pabOTOM mpenoaaBaress co CTyASHTaMu
B IIpOLIECCe CaMOCTOsTeNbHOW paboThl. B koHue cemectpa mpoBoautTcs 3auer. [IporpamMmoii
JUCHUIUIMHBI IPETYCMOTPEHBI 36 4acOB JIEKIIMOHHBIX U 18 4acoB MpaKTUYECKUX 3aHSITHH.

Cemectp
. Bcero
Bun yae6HO# paboTh (1ackr)
4acoB
5
KonTakTHas padora (Bcero) 56,2 56,2
B ToMm uncne:
3aHgaTHS JIEKIUOHHOTO TUIA 36 36
3aHATHS CEMUHAPCKOTO TUTA (CEMUHAPBI, TPAKTHYECKUE 18 18
3aHSITHS)
JlaGopaTopHbIe 3aHATHS - -
HNuas koHTakTHasi padora:
KonTpons camoctosrensHol paboTsl (KCP) 2 2
IIpomexyrounas atrectauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa (Bcero) 15,8 15,8




Cewmectp
Bun yae6HO# paboThI Beero (1acsr)
9acoB
5
B Tom uuce:
KypcoBas pabora — —
[TpopaboTka yueOHOro (TEOpEeTUYECKOro) MaTepuana 10 10
IToAroToBKAa K TEKYyIIEMY KOHTPOJIIO 5,8 5,8
KonTpoas: 3auer
OO0mas Tpya10eMKOCTh gac. 72 72
ll:a;(())l;aaqncne KOHTAKTHasi 56.2 56.2
3a4. eJ 2 2

2.2 CTpyKTypa AUCHUILIMHBI

Pacnpenenenue BugoB yueOHOM pabOTHI MO pa3jenaM IUCHMIUIMHBL. Pa3fenbl MUCIUILIUHEI,
H3y4aeMbI€ B 5 cEMeCTpe

KomngecTBo yacos

Ne Bueaynuropnas
HaunmenoBanue paszenos AynuropHas pabota
pasnena Bcero pabora
JI IIp CPC
1 2 3 4 5 6
1 BBenenue B CXeMOTEXHUKY 4 2 2 -
2 ®uznyecKkue OCHOBBI 8 4 — 2
CXEMOTEXHHKH
3 [TocTosiHHBIN 1 IEpEMEHHBIH 14 8 2 4

TOK M METOJbI pacuera
ANEKTPUUECKU LIETIEN B
YCTaHOBUBILIEMCS PEXKUME.

4 TeopeTnueckne OCHOBBI 16 10 2 4
CXEMOTEXHHUKH.

5 PanuosnextponHsle 26 10 12 4
YCTPOMCTBA U CXEMBI.

6 00630p TPOHICHHOTO 3,8 2 — 1,8
MaTepuaia U pueM 3adera

KonTpons camocTosTensHON paboThI 2 - — —

(KCP)
[Ipomesxxyrounas arrectauus (LKP) 0,2 - - -
Hroro: 72 36 18 15,8




2.3 Coaep:xaHue pa3ieoB IMCHUILITAHBI

2.3.1 Onucanue pa3aejioB QU CHUANINHBI

®dopma
Ne paspena|HaumenoBanue
Conepxanue pazaena TEKYLIETO
paszena
KOHTPOJIA
1 2 3 4
Copaeprxanue, LeJU U 33]1a4i JUCLUIUINHBI Ompoc no
1 Beenenue B «Cxemotexnukay. Kparkuii 0630p nucropuu pe3ynpTaram
CXEMOTEXHHUKY |IJIEKTPOTEXHUKU U PATUOTEXHUKH, TCHACHIMU U |CAMOCTOSITEIbHO
MEPCIEKTUBBI UX PAa3BUTHSL. it paboTHI
OcHoBHbIE IOHATHSA U onipeaeneHus pusndeckux |Omnpoc nmo
BEJIMYMH. pe3yibTaTam
®dusnueckue |IIEKTPUUYECKOE U MATHUTHOE IOJISI KaK JIBE CaMOCTOSATEJILHO
2 OCHOBBI CTOPOHBI JIEKTPOMArHUTHOTO MOJIsi. AKTUBHBIE U |l paOOTHI U
CXEMOTEXHHUKH |[TaCCUBHBIE 1IeNH. JINHEWHbIEC U HEMHEIHBIC LIETIH. |BBINOIHEHUS
['paHUIBI TPUMEHUMOCTH ITOHSATHH 00 SJICMEHTAX  |[[TPAKTUYCCKHUX
ANEKTPUYECKUX LIeneH. pabot
OCHOBHBIE 3aKOHBI AIEKTPUIECKUX LICTICH.
Mertoabl aHanM3a U pacyera MEKTPUUECKUX Lenei
Ha IMOCTOSTHHOM TOKE.
[lepeMeHHBII 3JIEKTPUUYECKHI TOK U €r0 OCHOBHBIE
xapaktepuctuku. [lonsitue 06 nepexoaHoM 1
. |yCTaHOBUBILIEMCS MPOIIECCE B JIEKTPUUECKOU LIETIH
TToCTOSHHDIH 1 | . P P
. |0 JEWCTBHUEM MEPUOIMYECKOTO TOKA U
MIEPEMEHHBIN
HaIpsKEHUSL.
TOK U METO/bI .
acuera AHanu3 rapMOHMYECKUX 1IeTiel B ycTaHoBHUBIIEMcs |Onpoc 1o
3 I; eKTDH pPEeXUME MPU MPOXOKICHUNA TAPMOHUYECKOTO TOKA. |pe3yJibTaTaM
p . |CUMBOJIMYECKU METO/ pacyeTa JIMHEHHBIX CaMOCTOSITEIbHO
YECKUH Lenei . o
5 INEKTPUUECKHUX Lenel. MeToabl MOBBILICHUS it paboThI
Kod(uimenTa noye3HOro AeUCTBUS JIMHUI
YCTaHOBHUBIIEM
AJIIEKTPOIIEpEIayu.
Cs peKUME. .
Pe3oHaHC 1 pe30HaHCHBIE SBJIECHUS B JIMHEHHBIX
ANEKTPUUECKHUX LETISIX, COAEpKAIIUE EMKOCTH U
WHAYKTUBHOCTH. [IpakTHueckoe mnpuMeHeHue
SIBJIEHUSI pE30HAHCA.
[TonsiTHE O LIENAX ¢ pacnpeaeIeHHBIMU
napameTpamH.
[TonsiTre curnana BooOILIE U 3JIEKTPUIECKOTO
CUTHAaJIa B 4aCTHOCTH. [IpuHIIMIIBI pa3aeneHus
CHUTHAJIOB HA MOJIE3HBIE, TOMEXU U ITyMBbI.
[TpeoOpa3oBaHre CUTHAJIOB.
[TonsiTue criektpa curHana. CrieKTpasibHbIN aHATU3 Omboc 1Mo
TeopeTnyecku |epuoauyecKux CUrHanoB. Ouznuecku e3anTaTaM
4 € OCHOBBI peanu3yemMble CUTHaJIbI U KX CBOMCTBA B pesy
. VHIUBUTYaIbHO
CXEMOTEXHHUKH |CTIeKTpabHOM oOnactu. [I[puMeHeHmne curnana
ro 3a/1aHUs

TaKoro Tuma B celicmopassezke. [lonstue
UHOPMALIUU U KOJIMYeCTBa HHPOPMALIUH.
CratucTu4eckuii Moaxo/1 K aHaIU3y CUTHAJIOB U
1yMoB. CHeKTpalIbHBIN IOAXO0/ K aHAIU3y
1peoOpa3oBaHrs CUTHAJIOB JIMHEHHBIMU
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AIEKTPUYECKUMHU LEMAMU. JTUHEHHBIX
ANEKTPUYECKUX CUCTEM. JINHENHBIE ITACCUBHBIE
AIEKTPUYECKUE CUCTEMBI B Ka4eCTBE (DUIILTPOB.

HenunelHble 371EMEHTHI paIHOAIEKTPOHHBIX
YCTPOMCTB, UX POJIb U 3HAYECHHUE B
paguoTeXHUYEeCKHUX cucreMax. [laccuBHele u
AKTHUBHBIE 2JIEMEHTBI PAJUOTEXHUYECKUX
ycrpoicT. Llymbl kak ¢pyHAaMEHTaTBHBIC

napameTpbl aKTUBHBIX U TTACCUBHBIX DJIECMEHTOB. Ompoc o
Paagunosnextpo N
HHBIC OcHOBBI pacyeTa akTUBHBIX Lienei. [lonstue 00 pe3ynbTaraM
o 00paTHBIX CBA3SIX B PAIHUO3IEKTPOHHBIX BBITIOJTHEHUS
yCTpOMCTBA U N
CXEMBL YCTPOUCTBAX, UX POJIb U 3HAYEHUE B IIPOCTHIX U MPAKTUYECKUX
’ CJIOKHBIX pauOTeXHUUYECKHX cxemax. [lonsarue o [paboT
CaMOBO30Y>K/IEHUU YCUIUTEIbHBIX YCTPOMICTB,
OXBAYCHHBIX TOJIOKUTEIIBHOW 0OpaTHOM CBS3BIO.
MI/IKpOMI/IHI/IaTIOpI/I3aIII/I$[ Hu MPIKpOBJ'IGKTpOHI/IKa,
OCHOBHBIE TOCTHIKEHMS, BO3SMOKHOCTH U
HepCHCKTI/IBBI pa3131/1T1/151.
Cnaua 3aueta. |O030p MPOMAEHHOTO MaTepUaa. 3auer

2.3.2 IlpakTHyecKue 3aHATHS

No

Ne paznena

paboThl JACIUILIAHBI

HanmeHoBaHME NPaKTUYECKUX 3aHATHN

1

3

Nzyuenue 4acTOTHO-()a30BbIX

XapaKTEPUCTUK

IMOCJICAOBATCIILHOI'O U IMMapaJJICJIbHOT'O RLC - KOHTYpa.

2

4

JudepeHIMpYOIIEro TUIa.

N3ydyeHne 4yacTOTHBIX U ()a30BbIX XapaKTEPUCTUK OJHO-, ABYX- U
TPEX3BEHHBIX RC — Lenu MHTETPUPYIOLIETO

w

N3yuenne yacToTHO-(pa30BbIX Xapakrepuctuk RC — Mocta Buna.

(6}

Ycunutenb Ha MOJEBOM TPAaH3UCTOPE; M3ydeHUe Kod(puireHTa
YCUJIEHUSI, YAaCTOTHBIX XapaKTEPUCTUK ; BIUSHUE pexKUMa
YCUJIMTENS] Ha TOCTOSHHOM TOKE Ha KO3(QUIMEHT YCWIEHUS U
HEJIMHEWHbIE HCKAKEHUSI.

Yeunutens  Ha  OUNOJSIPHOM — TpaH3UCTOpe;  M3Yy4eHUe
KO3 (UIIMEeHTa YCUJIEHUS, YACTOTHBIX XapaKTEPUCTUK ; BIMSHHE
pekuMa yCWIMTENsT Ha IOCTOSHHOM TOKEe Ha Ko3((UIUEeHT
YCUJICHUS U HEJIMHEHHBIE HCKAKEHUSI.

W3ydyeHne reHepaTopa KBa3WCHHYCOMAANBHBIX M Pa3pbIBHBIX
KojebaHuii Ha 0a3e OMepalMoOHHOTO YCWIHTEINS, OXBauye€HHOTO
00paTHOH CBSI3BIO.

N3ydyeHnue paboThl OMNEPALMOHHOTO YCHJIMTENS B PEXKHUME
CyMMaTopa, HHTerpaTopa, auddepenuunaropa.

N3ydyenue paboThl MyIbTUBHOpATOpa C €eMKOCTHBIMH CBSI3IMU Ha
0a3e  JBYXKAaCKaJHOrO  YCHJIUTENS  MNEPEeMEHHOTO  TOKa;
MyJIBTUBHOpaTOp Ha 6a3ze morndyeckux cxem «M-HE».

OszHakomiieHHE ¢ MH(POAHATIOTOBBIMH W aHAJIOTO-IU(POBBIMU
npeoOpa3oBaTesiMi HEMPEPHIBHBIX CHTHAJIOB B JUCKPETHBIE W
o0paTHo.

2.3.3 JIeKuMOHHBIE 3aHATHA




Paznen 1. Kpartkuii 0030p HCTOpPUM 3JIEKTPOTEXHUKH W PATUOTEXHUKH, TCHICHLUU U
NIEPCIEKTUBBI X pa3BUTHs. COBPEMEHHBIC HAIIPABIICHUS PAa3BUTHS CXEMOTEXHHKH. MOIyIbHOCTS,
MHKPO3JICKTPOHHKA, MUKPOIIPOLIECCOPHAs TeXHUKA (2 ).

Pazpesn 2. 3apsn, HanpsOKCHHOCTh IIOJISA, PAa3HOCTh  ITOTEHLUAIOB, JJIEKTPUYECKOE
HaIpsDKEHUE UM AJIEKTPOJABMIKYILAS CHIIA, IOCTOSIHHBIA M NEPEMEHHBbIM TOK. TOK MpOBOIMMOCTH,
CMEILEHUS U NEPEHOca. DIEKTPUUECKOE U MAarHUTHOE I0JIS KaK JBE CTOPOHBI 3JIEKTPOMAarHUTHOIO
noJist (2 9). DIEKTPUUYECKHE JIBYXIOJIOCHUKA M MHOTOMOJIOCHUKU. DJIEKTPUUYECKUE M MArHUTHBIE
LENU MX JJIEMEHTHl — COIPOTHUBIIEHUE, EMKOCTb, MHAYKTUBHOCTb. AKTHBHBIC M IACCHBHBIC ILICTIH.
JIuneiinple W HenuHEMHBlE Henu. llemm ¢ cOCpeOTOYEHHBIMU IapameTpamu. [ 'paHuIbI
HPUMEHHMOCTH ITOHATHH 00 3JIEMEHTAX JJIEKTPHUYECKUX Henei (2 1).

Pa3nesn 3. HenpepblBHOCTh 3JIEKTPUYECKOIO TOKA; CBSI3b MEX]Y HAIPSDKEHUEM M TOKOM B
OCHOBHBIX JJIEMEHTaX JJIEKTPUYECKOW LEMNH; MCTOYHUKH IICKTPOABMIKYILEH CHJIBI U UCTOYHHUKHU
TOKA; BHYTPEHHEE CONPOTHUBICHWE HCTOYHUKOB 3HEPIUHU; UACAIBHBIM I'€HEpaTOp HANpPSKEHUS U
TOKa; 3akoHbl Kupxroda ans snekrpuueckux nened. MeToapl aHalu3a U pacdeTa JIEKTPUUYECKUX
Hernei Ha MOCTOSTHHOM TOoKe — Mmeroa Kupxroda, MeTon HajloXKeHHs, METOJ KOHTYPHBIX TOKOB U
Y3JIOBBIX HampspKeHUH. [lepeMeHHBIN AIEKTpUYECKUH TOK M €ro OCHOBHBIE XApPAaKTEPUCTUKH —
MTHOBEHHOE, CpelHee AeHCTByronee 3HaueHus. [lepuoanueckue nepeMeHHbIi TOK U HANPSKEHUE U
UX OCHOBHble XapakTepucTuku. IloHATHe 00 mNEpexoJHOM U YCTAaHOBMBIIEMCS Ipoliecce B
JJIEKTPUYECKON LENU I0J ACUCTBHEM IIEPUOAMYECKOr0 TOKAa W HampspkeHus. ['apMOHHMUYecKui
(cHHycOMJIaNbHBIN) TOK M HaNpsHKEHHWE KaK YacTHBIM cilydaill MepHoAMYEcKOro TOKa. AMIUIMTYJA,
¢daza, 3ppexTBHOE W CpelHee 3HAYCHHWE TapMOHHYECKOTO TOKAa W HampsuKeHHs. KOMIUICKCHBIN
rapMOHHYECKHUIl TOK M HAIPSHKEHHE; KOMIUIEKCHOE COMPOTHBIICHHE €MKOCTH, HHAYKTUBHOCTH (2 4).

AHanu3 TapMOHMYECKUX Lieled B YCTAaHOBHUBIIEMCS pPEXKHUME NPU IMPOXOXKICHUU
rapMOHMYECKOro ToKa. CHMBOIMYECKMH METOJ pacyera JIMHEHHBIX JJIEKTPUYECKUX, €ro
BO3MOXXHOCTH U orpaHuyeHus. JleiicTBUTeNnbHas U MHUMAas 4acTh, MOAYJb U (pa3a KOMIUIEKCHOIO
COIIPOTHBIIEHUS. BX0JHOE CONMpoTHBIEHUE 3IEKTPUUECKOro ABYyXMoytocHUKa. CaBur az mexmy
TOKOM U HANpsSOKEHUEM B 3JEMEHTAaX 3JICKTPUUECKON Lenu. AKTHBHAas, pEeaKTHBHas W IOJHAs
MOIIHOCTh 3JIeKTpuuyeckoro Toka. Koadduuuent monesHoro neicTBus nepemayd 3I1EKTPUUECKON
SHEPruu NpPU HAJIMYMUU PEAKTHUBHBIX 3JIEMEHTOB B LIENMM UCTOYHMKA SHEPrUH, JIMHUU NEpetadyud U
Harpy3kd. MeTo/Ibl MOBBILICHHS KOI(QPUIMEHT ITOJIE3HOTO ACHCTBHS JIMHUY dIIeKTporepeaadn (2 4).

Pe3onanc u pe3oHaHCHbIE $BIEHUS B JIMHEHHBIX AJIEKTPUUYECKUX LEMNAX, COJAeprKallue
€MKOCTH U MHAYKTUBHOCTH. Pe30HaHCHBIE sIBIECHHUS B MOCIEAOBaTeNIbHOM M mapajuieabHoM RLC-
KOHTypaXx — pE30HAHC TOKOB W HANpsOKEHWH; pE30HAHCHas KpHUBas, PE30HAHCHAas 4YacToTa.
[IpakTHyeckoe MpUMEHEHHE SBJICHUS pE30HaHCAa B JJIEKTPOTEXHMKE s Lenedl (QuibTpainuu,
MO/IaBJIEHUS] TIOMEX, MpeoOpa3oBaHMsI N'€HEPATOPOB HANPSDKEHUS B IeHepaTophbl TOKa. Pe3oHaHC B
IEKTPUUECKUX HEMsIX CIOKHOW KOHGHUrypaluy, KOMIUIEKCHas IPOBOJUMOCTh M BXOJHOE
CONPOTUBIIEHUE DJEKTPUUECKOTO JBYXIOJIIOCHHUKAa NpU pe3oHaHce. Pe3oHaHC B HMHAYKTUBHO
CBSI3aHHBIX KOHTYpPAax; DSHEpPreTMYecKHe IMpolecchl B LENU IpU pe3oHaHce (Ha mpuMepe
nocnenoBarenbHoil RLC — u napamienshoit RLRC — nenn) (2 4).

[TonsiTHe 0 LEMAX C pacnpeneIEHHbIMU NTapaMeTpaMH; MPUHIUIHAIBHBIE pa3Indns LEenei ¢
COCpPEIOTOYEHHBIMU M DACIpeleCHHBIMU MapameTpaMu. [[IMHHasg JIMHUSA Kak NpuUMep Lenu ¢
pacnpeesieHHbBIMM [TapaMeTpaMH; OCHOBHBIE XapaKTEPUCTUKHM [UIMHHOM JMHUM — BXOJHOE U
BBIXOJHOE COTIPOTUBIIEHUS NPU Pa3IMUHBIX BUAAX HATPY3KU. Y3Ibl U MYYHOCTH TOKA U HANPSHKEHUS.
JUIMHHAs JMHMS KakK JIEMEHT KaHajla CBA3HM, MCIIOJIb30BaHHWE [UIMHHBIX JMHUHM NPU U3MEPEHHUU
ANEKTPUYECKUX M HEITCKTPUICCKUX BEINYMH Ha BHICOKUX U HU3KUX 9aCTOTax (2 4).

Paznen 4. [lonarue curxaia BooOIe M 3JIEKTPUYECKOIO CUTHAJIA B YaCTHOCTHU. [IpuHIHUITBI
pa3esieHrs CUTHAJIOB Ha TOJIe3Hble, ToMeXU U HIyMbl. OCHOBHBIE 31€MEHTHI cucTeMbl «/cTouHnK
curHazia — mnotpedburens». IIpeoOpasoBanue curHanoB. Ilonstue omeparopa u (yHKIMOHANA
curHana. JluHeiiHsle mpeoOpa3zoBaHHUs, MX CBOMCTBA, OOUIMI BHUJA JIMHEMHBIX NpPeoOpa3OBaHMI.
Henuneitaple mnpeoOpa3oBanusi. Monymsuus W JeMOAYJSIIMA Kak HpUMEpPbl  HEJIWHEHHBIX
npeoOpaszoBannii. [loHsAaTHE TEepeKkpecTHRIX TToMeX. Mes mpencTaBieHus CUTHAJIOB MPOU3BOJBHON
¢opMBI B BUE CyMMbl CUTHAJIOB M3BeCTHOW (hopMmbl. Pa3nokeHue CUrHajioB MO OPTOTOHAJIBHBIM
byHKIHSIM.



[TonsiTue cHekTpa CcurHaiza 1[I0 JaHHOMY paszioxkeHuto. CIeKTpaJbHBI — aHaIu3
NEPUOANYECKUX CHUTHAJIOB. (CBOWCTBAa CIEKTPOB NEPHOAMYECKHX CUTHAIOB. CBs3bp MeExXOy
kodpunuentamu psna Dypbe W MOUIHOCTHIO TMEPHOJMYECKOTO CUTHala. ACHMIITOTHKA
k03¢ purenToB Oypre. CreKTpbl HEKOTOPBIX MEPUOANYECKHX CUTHAIOB (2 1).

CriekTpanbHblil aHAIW3 HENEPUOANYECKUX CUTHAIOB. OCHOBHBIE TEOPEMBI O CHEKTPAX U UX
IIPUMEHEHHUE NPU BBIYHUCIEHUU CIEKTPOB CIOXKHBIX CUTHANOB. ['NafKoCTh (PYHKIMH M CKOPOCTh
yObpIBaHust Monyisi crekrpa. O6patHoe mpeoOpasoBanue dypre. Pasnuunbie Buabl mapsl Oypbe-
npeoOpas3oBanuil. VMicronb3oBanue Teopuil GyHKIMNH KOMIUIEKCHOTO EPEMEHHOI0 [l HaXOKICHUs
curHaia mo ero crekrpy. Jlemma JKopmana. Breibop nytu wuHTerpupoBanus. Dusmdecku
peanu3yeMble CUIHaJIbl U UX CBOMCTBA B CIIEKTpalibHON 001acTu. CBsI3b MEXIY MOJAYJIEM CHEKTpa U
ero ¢a3oi, MEXIy JCHCTBUTENFHON U MHUMOM YacTsiMu. MUHMMaNbHO-(a30Bble curHaibl. Teopema
Bunepa-ITamu. CnexTpsl aMIUIATyIHO- M 4acTOTHO-MOXLYJIMPOBAHHBIX CHTHaAJIOB. CHekrp
paHouMITybCca ¢ MPSIMOYTOJIBLHOW OTHOAIOIICH U YaCTOTHO-MOAYTHPOBAHHBIM 3amojiHeHueM. Maest
NIOJyYeHHUs CUTHAJIOB OOJIBLION JUIMTEIBHOCTH W IIMPOKOrO CHEKTpa. ABTOKOPPEISLIMOHHAS
(GyHKIMS M CBSA3b €€ CHEKTpa CO CHEKTPOM HCXOAHOTO curHana. CHUTHaibl ¢ OrpaHUYEHHBIM
cinektpoM. Teopema KorenpHukoBa — IlleHHOHa — Teopema orcueToB. Mcmonbp3oBaHUE TEOpPEMBI
OTCUETOB IS ONPEICIICHHUS CIIEKTPOB YHCICHHBIMHA MeTOIaMH (2 1).

[Tonsatue wHpOpmManuu M KonuyectBa HH(popMmanuu. Maes BpeMEHHOIO M YacTOTHOI'O
pa3zeneHus CUTHAJIOB IIpU IIepefade II0 OJHOMY KaHaly CBsasu. lIpenenbHas mpomyckHas
CIOCOOHOCTh KaHaja.

CrartucTuyeckuil MoaxoJ K aHajdu3y CUTHAJIOB U I1yMoB. CHoCOObI ONUCAaHUS CIy4alHbIX
curHanoB. CTallMOHapHbIE M HECTAllMOHApHbIE CiIy4alHble Ipouecchl. ['Mmore3a 3proauyHOCTH.
ABTOKOppEIALIMOHHBIE M ()3aMMOKOPPEISAIMOHHBIE (PYHKIUU CIIy49alHBIX MPOIEcCOB. MOIIHOCTD
CIIy4allHOTO Ipollecca, IOHATHE CIEKTpa MOIMHOCTM M CBSI3b MOIIHOCTH CO CIIEKTPOM
aBTOKOppeNsAMoHHONH (pyHkmmuu. OOmas MOCTaHOBKA NPOOJieMbl (UIBTPAIMU CHUTHAIOB Kak
poOJeMbl BBIACTICHNUS CUTHAJIOB C M3BECTHBIMM CTAaTHCTHUYECKMMH CBOMCTBaMHU U3 COBOKYIHOCTH
CHTHAJIOB C OTJIMYAIOLIMMHUCS CTATUCTUYCCKUMH CBOMCTBaMHU (2 4).

ITaccuBHBIE JIMHEHHBIE JJIEKTPUYECKHE LENU C COCPEJOTOYCHHBIMHU M IIOCTOSIHHBIMU BO
BPEMEHM MapamMeTpaMud M HMX B3aUMOJEWCTBUE C D3JIEKTPUUECKUMU curHamamu. OOmwmii MeTon
pelleHns 3aJa4d B3aMMOJCHCTBUS TaKMX Lened ¢ curHanamu. IIpuUMEHMMOCTH 3THUX 3aKOHOB K
JMHEHHBIM U HEJIMHEHWHBIM IIeTSIM U K LIEMSM C IEPEMEHHBIMH BO BpeMeHU napamerpamu. Paspsn u
3aps] KOHJEHCAaToOpa 4Yepe3 CONpOoTUBIIeHHE. Pa3psan KoHIeHcaropa uepe3 IOCIIEI0BATEIbHO
COEIMHEHHBIE COMPOTHUBIEHUE M WHIYKTUBHOCTb. ODHEprus, 3amacaeMas Ha KOHJEHcaTope U
MHAYKTUBHOCTH. KoMMyTamus KoHeHcaTopa B LIENU U3 TeHepaTopa HaNPsKEHMsI, COPOTUBIICHUS U
UHIYKTUBHOCTH (2 4).

CriekTpaibHBIN MOIXO0/ K aHATU3Y MpeoOpa30BaHUs CUTHAIOB JIMHEHHBIMHU JIEKTPHUUECKUMU
uensMu. [loHsATHE CTallMOHAPHBIX YaCTOTHO-(PA30BBIX XapaKTEPUCTHK. AMIUIUTYIHO-4aCTOTHAsA U
¢dazoBast  xapakTepucTuku  nenu. KowmmiuekcHbli  koapduuueHt nepemaun.  CBoiicTBa
NEUCTBUTENTPHON M MHHMMOW YacTH KOMIUIEKCHOTO KoddduieHTa mnepeaadnd. AHaTUTHYECKOE
npoAoIKeHne Kod(puiMeHTa nepefadn B o0JIacTh KOMILJIEKCHOTO IepeMeHHoro. PacnonoxxeHue
Hylle ¥ ToMocoB Koddduimenta mnepegadyd B KOMIUIEKCHOM oOmactu. CBsi3b  MEXIy
JNeUCTBUTENFHOW M MHHUMOM YacTAMH, MeXay MoayleM u ¢a3oil. MHHMO-(a30Bble LEmH.
[Ipumenenue Teopembl Bunepa k ananuzy pu3nuecKoil peann3yeMOCTH LEMH.

IlepexoiHblE XapaKTEPUCTUKH JIMHEHHBIX AJIEKTpUYECKUX cUcTeM. [loHsATHE MMIYIbCHON M
MEePEXO/IHON XapaKTePUCTUK, UX CBSI3b MexIy coboil. Muterpan [Hroamens. Uuarerpan roamens B
cllydae CHTHAJIOB, OIIMCHIBAEMBIX pa3pbIBHBIMU QYHKIHAMH (2 4).

JluHeiiHble TacCUBHBIE OJJIEKTPUYECKHE CHUCTEMBbl B KauecTBe GuiIbTpoB. (OCHOBHBIE
ONpeAeNeHus: IoJoca IPOINYCKaHUs, KpyTH3Ha CpE30B, HEPAaBHOMEPHOCTb  YaCTOTHOMU
xapakTepucTuku. [IpumMenenne TeopeMbl BuHepa U1 onpeneneHust NpeaebHOW KPYTU3HBI CPE30B
RC — u LC — ¢unbrpoB. HaxoxaeHue crnekrpa MOIIHOCTH CIy4alHOTO IMpoLecca Ha BBIXOE
¢buabTpa MO M3BECTHOMY CHEKTPY MOULIHOCTM BXoja. J[Ba moaxoma k mpobieme (uibTpanuu.
@unbtp Kosnmoroposa-Bunepa u cornacoBanHblil GuiibTp. OCHOBHBIE MOJIOKEHHS OMEpPaliMOHHOTO
ucuncnenus. IIpeoOpasoBanue Jlamymaca u  ero NpPUMEHEHHWE TIPU PELICHUM JIMHEHHBIX
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midepeHnManbHbIX  331a4.  OmepaTopHble umnenaHcwl. 3akoHel Owma u  Kupxroda s
oInepaTopHbIX UMIenancoB. CBs3p npeoOpa3oBaHus Jlamiaca ¢ OAHOCTOPOHHUM IIPE0Opa30BaHUEM
®ypbe. OCHOBHBIE TEOPEMBI OIIEPALIMOHHOIO ncuKciaeHus. CBoiicTBa npeoOpa3zoBaHHbIX 10 Jlamacy
(GYHKUIMH KOMIUIEKCHOIO NEPEMEHHOI0: aHAJUTUYHOCTb, MTOJIOKEHHE HYJIEH U MOJII0COB B 001aCTH
KOMIUIEKCHOM mnepeMeHHOW. [IprumMeHeHne OnepalMoOHHOIO WCUYUCICHUS NIPU aHAJIU3€ MEPEXOIHBIX
HPOLIECCOB B AIICKTPHYCCKUX LEIsIX (2 ).

Pa3zpnen S. HenunenHble 37€MEHTHl PaAUOdJIEKTPOHHBIX YCTPOMCTB, UX POJIb U 3HAUCHHUE B
pPaIMOTEXHUYECKUX cucTeMax. llaccBHBIE M aKTHBHBIE DJIEMEHTBI PAJUOTEXHUUYECKUX YCTPOMCTB,
yIpaBIsieMble M HEYNpaBIsieMble 3JIEMEHTHL. Bolib-aMIepHblE XapaKTEPUCTHUKU HEYIPABIISIEMBIX
JIEMEHTOB; CTAaTHYECKUE, IAMHAMUYecKue M IudQepeHIraIbHble MapaMeTpbl 3JIEKTPUUECKUX
JBYXIOMIOCHUKOB. OCHOBHBIE CBOWCTBA, Ha3HAYeHHWE U OOJACTh NPUMEHEHHUS HEJIWHEHHBIX
JBYXIIOJIIOCHUKOB, IPUMEHSIEMBIX B COBPEMEHHBIX PaJMOTEXHUYECKUX ycTpoiicTBax. CemelcTBa
BOJIbT-aMIIEPHBIX  YNPAaBISEMBIX AKTUBHBIX  AJIEMEHTOB; CTAaTUYECKHE, JUHAMHYECKHE U
muddepeHManbHble apaMeTpbl AKTUBHBIX YCTPOWCTB, YIPaBIAEMBIX IOJEM. YHUIIOJISAPHBIE
PUOOPBI — AIIEKTPOBAKYYMHBIC JIAMIIBI (TPOJIbI, TETPOIBI) (2 ).

OCHOBHBIE XapaKTEPUCTHKH, HAa3HAYEHHE M 00JacTb NPUMEHEHHUsS IOJEBBIX MPUOOPOB.
[IpuHUMI neHCTBUS aKTUBHBIX YCTPONCTB, yIIpaBisieMblX TOKOM. [lonynpoBoiHUKOBBIE OUTIONISIPHBIE
TPAaH3UCTOPBI, IPUHLIUI UX JEHCTBUS, YCTPOMCTBO M HazHaueHue. llepexmtoyaroniye (MMIyIbCHbIE)
AJIEMEHTBhI, OCOOEHHOCTM MX BOJBT-AMIIEPHBIX XapAaKTEPUCTHUK (JUHUCTOPHI, TUPUCTOPHI,
UTHUTPOHBI, IPUOOPBI ¢ XOJIOAHBIM KaTtoaoM). [TonsTue o paGoueil Touke W JIMHEApU3ALUU BOJIBT-
aMIIEPHBIX XapaKTEPUCTHK HEIMHEWHBIX 31eMeHTOB. lllyMbl kak (yHIaMeHTaIbHBIE MapaMeTpbl
aKTUBHBIX U MACCHUBHBIX 3JIEMEHTOB. BHIbI IIyMOB B pagMO3JEKTPOHHBIX 3JI€MEHTaX (TEIUIOBBIE,
JIpoOOBBIE, MEPIIATENIbHBIC) M KX PACIIPE/ICIICHUE B YACTOTHBIX JHana3onax (2 4).

OcHoBBbl pacuera aKkTUBHBIX uene. [lpuHuuMn nuHeapu3anuyu — BOJIBT-aMIIEPHBIX
XapaKTEepUCTHK, €ro POjb U OTPAHUYEHUS MPU ONMUCAHUM PAOOThl YCUIUTENbHBIX CXEM. Y CUIIUTENN
Ha OCHOBE IIOJIEBBIX TPUOJOB. OCHOBHBIE TPHU CXEMbI BKIIOUEHHsS] TPHOAOB: C OOIIMM aHOJIOM
(croxoMm), ¢ o0mIel ceTkoii (3aTBOpOM), ¢ o0mmM KaTooM (nctokoMm). Koaddumument ycunenus mo
HAIpsDKEHNI0, TOKY W MOIMHOCTH. YacTOTHBIE XapaKTEpPUCTUKH YCWIHTENEH B TpEX CcXxemax
BKJIIOUEHUs. BX0OHOE U BBIXOJIHOE CONPOTHUBIIEHUE YCUIIUTENEH; BIMSHUE apa3UTHBIX IapaMeTpoOB
Ha XapaKTEPUCTUKH YCWINTENbHBIX cxeM. LllymMoBBIE XapaKTEpUCTHKHM YCWJINTENEW Ha IOJEBBIX
AaKTUBHBIX JJIEMEHTaX. YCHUJIUTENIN Ha OUMOJSPHBIX TPAH3UCTOPAX, SKBUBAJICHTHBIE NapaMeTphbl
OUIOJIAPHBIX TPUOJOB B TPEX CXEMax BKIIOUEHHs. YCHIIEHHE M0 HANPSHKEHUIO, TOKY U MOIIHOCTH
YCUJINTENEH Ha CONPOTHUBJICHUSX Ha OCHOBE OWIIOJISPHBIX TPAH3UCTOPOB. BXonHOE M BBIXOJHOE
CONPOTHBIICHUSl YCWJINTENEH H3TOro Tuma. YacTOTHbIE XAapakTEPUCTUKH YCHUIMUTENEH Ha
CONPOTUBIIEHUSX B Tpex cxemax BkiawodeHus. IllymoBele mapameTpsl ycunuTened Ha
COMPOTHBJICHHUSX C OMITOJISPHBIMU TPaH3UCTOpamu (2 ).

[TonsitTue 00 OOpaTHBIX CBSI3AX B PAaAUO3JIEKTPOHHBIX YCTPOICTBaX, MX pOJib M 3HAYCHHE B
NPOCTBIX M CIOXHBIX PATUOTEXHUYECKUX cxemax. OOmas cxema yCHIMTEIbHBIX YCTPOMCTB,
OXBAUEHHBIX 00paTHOU CBs3bI0. [IOHATHE O TMOJOXKUTENHHONW U OTPHUIATEIILHOW OOpaTHOW CBS3H.
Yeunurenu ¢ nociaenoBaTeNbHON U MAapajUIeIbHOM CBS3bIO IO HANPSDKEHHUIO M TOKY, UX OCHOBHBIE
XapaKTepUCTUKU  (BXOJHOE M  BBIXOJHOE  CONPOTHUBIIEHHE, YAaCTOTHAs  XapaKTEepPHCTHKa,
YCTOMYMBOCTh) MPH YaCTOTHO-3aBUCHMBIX MapaMeTpax LEenu OOpaTHOH CBSI3M M KaHaja MPsIMOTO
ycuiieHus. OnepalnoHHble YCUIIUTENN KaK MPUMEpP CUCTEM, OXBAaUE€HHBIX OTPUIIATEIbHON 00paTHOM
CBSI3bIO M BBINOJIHAIOUIMX aHAJIOTOBbIE MaTeMaTH4eckue onepanuu. [lapasutHeie oOpaTHBIE CBA3U U
UX TPAKTHYECKOE 3HAUYCHHE B paJMOyCTpoiicTBax (2 4).

[TonsTe 0 camMOBO30YXICHHM YCHIIMTEIBHBIX YCTPOMCTB, OXBAUEHHBIX MOJOKUTEIHHON
oOpatHOM cCBsi3bl0. JIMHeapus3uupoBaHHasT TeopuUs TI'E€HEPUPOBAHMUS  KBA3UCHHYCOUAAIBHBIX
KoleOaHUH Ha OCHOBE YCWIMTENEeH U YacTOTHO-M30MpaTeNbHBIX Ienell oOpaTHO  CBS3M.
[Mpocreiimme reneparopel LC — u RC — wm3bumpartenbHbIMU 1eTsiMA. [IpuHIMIT TeHEPHPOBAHUS
(penakcalMoOHHBIX) KoJeOaHWil TNpH BBEACHUU MOJI0XKUTEIBHOW OOpaTHOM CBSI3M C  y4eTOM
peayibHbIX (HEIMHEWHBIX) BOJIBT-aMIIEPHBIX XapaKTEPUCTUK AaKTHUBHBIX 3JIeMEHTOB. [IpuHiun
JIEWCTBUSL OCHOBHBIX pPEJaKCAllMOHHBIX T'€HEpPaTOpPOB: MYJIbTUBHOpPATOp, OJHOBHOPATOp, TPHUITED,
OnokuHr-reHepatop. Ponb u 3HaueHue cxem c AByMs U 0oJjiee YCTOMYMBBIMU COCTOSIHUSIMH B
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COBpPEMEHHOW 1U(pPOBON TeXHUKE. PerucTpsl, cueTunku, pacnpeaenuteny. [IOHATHS O JTOTHYeCKUX
JJIEMEHTaX, OCHOBHbIE JIoTMYeckhe (YHKIMU U UX CXeMOTexHHueckas peanusanus. Lludppossie
ycTpoiicTBa Ha 0a3e jormdeckux 31eMeHTOB (RS — Tpurrepsi, oqHOBHOPATOp, MYIBTHBHOpATOP,
CTaHIApPTH3aTOpP BPEMEHHBIX  HHTepBajoB). [IpuHIMOBI  MOCTpoeHHs]  IpeoOpazoBaTesen
HENPEPBIBHBIX BEJIMYMH B JUCKPETHBIE U JUCKPETHBIX B HENpPEpBIBHbIE. MUKPOMUHUATIOPU3ALUS U
MHUKPO3JIEKTPOHHKA, OCHOBHBIC JJOCTHKECHHUS, BO3BMOKHOCTH U TIEPCIICKTHBbI Pa3BUTHUS (2 4).

[TonynpoBotHUKOBBIE 37eKTpoHHBIE MpuOopsl. P-N mepexoz. [TomynpoBoAHUKOBBINA AMOA U
ero BAX. Crabunmutpon. TyHHenbHBIM nuoja. Bapukan. bumnossipHbie Tpan3uctopsl. Puznveckue
IIPOLIECCHI, OOBSACHSIONIUE PAOOTy

ournossspHOro Tpansucropa (p-n-p (N-p-n) mepexoa OUIOIAPHOrO TPAH3UCTOPA). BBIXOaHBIC
U BXOJHBIE XapaKTEPUCTUKU TPAH3UCTOPHOrO Kackaaa mo cxeme BkItoueHus ¢ Ob. Iloneswie
Tpan3uctopsl. [ToneBoii Tpansucrop c ynpasistomum P-N nepexonom. [Ipoxoanas xapakTepucTuka.
[ToneBoii TpaH3UCTOP C U30JIUPOBAHHBIM (MHIYIIUPOBAHHBIM M COOCTBEHHBIM) KaHaioM. [Ipoxoanas
xapakrepuctuka. Tupucropsl. [Ipuniun paboTel TUpUCTOpa (2 4).

2.3.4 CamocTosiTEeJILHOE U3YyYCHUE Pa3ae€joB JTUCHNIIJIUHDBI

Llenbto caMoCTOATENBHOM pabOTHI ABISETCS YIyOJIeHUEe 3HAHUM, MOyYeHHBIX B pe3ysIbTare
ayJAUTOPHBIX 3aHATHH, BBIPAOOTKA HABBIKOB WHAWBUIYAIBHOW palOOTHI, 3aKpEeIUIeHHE HABBIKOB,
c(OPMHUPOBAHHBIX BO BPeMs IPAKTUUECKUX 3aHITUH.

CopepxaHue IPHUBEIEHHONM OCHOBHOM M JOIOJHUTEIBHON JIUTEPATyphl MO3BOJISIET OXBAaTUTh
LIMPOKHUNA KPYT BOIPOCOB, TPEOYEMBbIii /Ui yrilyOJIeHHOTO U3Y4YE€HUSI COBPEMEHHON CXEMOTEXHUKH.

Pa3nea 2. Cucrema ypaBHeHuit MakcBesuia. DHEpPIUs U TOTOK SHEPTHUU.

Pazgen 3. Ilapamerpuueckoe Bo30yxnaeHue kojieOanuil. Komebanus ¢ 1Byms creneHsMu
CBOOO/IBL.

Pa3neua 4. Curnainel ¢ BHyTpUUMITYJIbCHOM YaCTOTHOM MOZAYJISILIMEN. Y 3KOIOJIOCHBIE CUTHAJIBL.
Y3K0NOJIOCHBIE CITy4alHbIE ITPOLIECCHI.

Pazgen S. Panuonpuemusie ycrpoiictBa. CriocoObl cTabuUIM3alMy 4acTOThl B aBTOI€HEPATPaX.

2.4 TlepeyeHb Yy4eOHO-METOAMYECKOr0 OOecleYeHUS [JI CAMOCTOSITEIbHOH pPadoThl
o0y4aromuxcs Mo JMCHHUILIHHE (MOLY110)

[TepedyeHn yueOHO-METOIUYECKOTO 00€CTICUeHUS TUCIUTIITUHBI 10

Ne Bun CPC BBITOJIHEHUIO CAMOCTOSITEIbHOM paboThI
1 2 3
1 |IloxrotoBka k Tekymemy|l. 3uarauHoB C.M. CxeMOTEXHHMKAa TEIEKOMMYHUKAIIMOHHBIX

KOHTposito,  mojaroroBka|yctpoiicts. / C. U. 3uataunos, T. A. Cyeruna, H. B. TloBapenkuH.
WHIUBUyalIbHBIX  3a1a— M: Akagemus, 2013. 366 c.

HUU 2. Ilepenenkun ILA. CxemMoTexHHUKa YCUIIUTEIBHBIX
ycrpoiictB. M.: "lI'opsiuas numHusa-Tenexkom", 2013. 238 c.
(anexTpoHHBIHN pecypc https://e.lanbook.com/book/63239#authors)

Y4eOHO-MeToinYecKre MaTepHalibl Uil CaMOCTOSITENbHON paboThl 00yUYalOMIUXCs U3 YHCIIa
WHBAJIUJIOB W JIMI] C OrPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3710poBbs (OB3) mpemocraBnisitoTcs B
¢dopmax, afanTUPOBAHHBIX K OTPAHUYECHUSAM UX 370POBbsl M BOCIPUATHS UH(GOPMAIIMH:

JUist U1 ¢ HapyIIEHUSIMHA 3PSHHS:

— B I1e4aTHOM (hopMe YBEITMUYEHHBIM HIPUPTOM,

— B popMe PIIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIeHUsIMH CiTyXa:

— B IIe4aTHOM opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

s man ¢ HapyIeHnssMH OITOPHO-JBUTaTENBHOTO anmapara:

— B re4atHoi dopme,
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— B popMe DIIEKTPOHHOTO JIOKYMEHTA.
JlaHHBI TepeueHb MOXKET OBbITh KOHKPETHU3HUPOBAH B 3aBHCUMOCTH OT KOHTHHICHTA
00yJaroIuXcs.

3. O0pa3oBaTtejibHbIE TEXHOJIOTUH

C TOukKM 3peHUsT [PUMEHSEMBIX METOJOB HCIOJB3YIOTCS KaK  TPaJAUIIMOHHbBIC
MH(POPMAIIMOHHO-O0BSICHUTEIbHBIC JICKIIMM, TaK M WHTEPAKTHBHAs TII0jladya MaTepuaja ¢
MYJIbTUMEAUNHON CUCTEMOM. Takoe codueTaHue MO3BOJIAET ONTUMAJIBHO HCIOJIb30BATh OTBEICHHOE
BpEMs U PacCKpbIBaTh JIOTUKY U COJICPKAHUE AUCIUTUIAHBI.

Llenb nexyuu — 03HAKOMUTH CTYAEHTOB C METOJAMU aHAJM3a M pacyera JICKTPUUYECKUX U
PaIMOTEXHUYECKUX ETEH, X YACTOTHBIX, UMITYJIbCHBIX M MIEPEXOIHBIX XaPAKTEPUCTUK

Lenb npakmuueckux 3anamusa — Hay4YUTb NIPUMEHATh TEOPETUUECKUE 3HAHUS [IPU PELICHUU
MU HCCIEOBAaHUU KOHKPETHBIX 3aj1ad. DOopMHUpOBaHUN HABBIKOB PAOOTHI C PaJMOAICKTPOHHBIMU
pudopaMu, UCCIIeJOBaHUE PAOOTHI OTJEIBHBIX PA3TUYHBIX AMEKTPUICCKUX CXCM.

[TpakTHyeckue MPOBOISTCS B KOMIIBIOTEPHBIX Kjaccax, NMPU 3TOM MpaKTUKyeTcss paboTa B
rpymnmax.

TeMbl, 3aaHUS U BOMIPOCHI JIJIsI CAMOCTOSTEIFHOM pabOThI MPU3BaHbI CHOPMHUPOBATH HABBIKU
MOWICKa WHQPOPMAIUU, YMEHUSI CAMOCTOSTEIIEHO PACHIMPATh U YIIyOJsiTh 3HAHUS, MOJTYYCHHBIC B
X0/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHI.

['pymroBsic MHAUBUAYAIBHBIC 3a0aHus (OPMHUPYIOT HABBIKK HCCIICIOBATEILCKONH PabOTHI B
KOJIJICKTHUBE.

4. OueHo4Hble CpeacTBa JJIsl TEKYLIero KOHTPOJIA YCIeBAeMOCTH U NPOMEKYTOYHOM
aTTecTaluM

Y4yeOHass JeSATENBHOCTh IMPOXOJUT B COOTBETCTBHU C TpaduKoM Y4eOHOro Tmporecca.
[Iporiecc camocTOATENBHON pPabOThI KOHTPOJMPYETCS BO BpeMs ayAWTOPHBIX 3aHATHA U
WHIUBUAYAIBHBIX KOHCYNbTammid. CaMOCTOSITENIbHAs pa0oTa CTYACHTOB IPOBOIUTCS B (opMme
W3YYEeHHS OTAETHHBIX TEOPETUUYECKUX BOIIPOCOB MO MpeIaraeMoi TuTepaType.

®DOoH/T OLIEHOYHBIX CPEJCTB JIUCHUUIUIMHBI COCTOUT M3 CPEJCTB TEKYIIEro KOHTPOJS (CM.
CIHCOK MPaKTUYECKUX paboT, BOMPOCOB) U UTOTOBOM aTTeCTAIlMU (3a4eTa).

B kauectBe OICHOYHBIX CPCACTB, HMCIIOJIB3YECMbIX JIA TCKYHICTO KOHTPOJA YCIICBACMOCTH,
npeaaraeTcss MepeyeHb BOMPOCOB, KOTOpPHIE MPOpadaThIBAIOTCS B MPOIECCE OCBOEHUS Kypca.
JlaHHBIN TepevYeHb OXBAThIBACT BCE OCHOBHBIC pa3Jieiibl Kypca, BKIIOYAs 3HAHUS, MOJTydacMbIe BO
BpEMS CAMOCTOSITENTLHOM pabOTHI

OreHka ycrieBaeMOCTH OCYIIECTBISIETCS TI0 Pe3yJIbTaTaM: CaMOCTOSITEIbHOTO BBITIOJTHEHUS
MPAKTUYECKUX PabOT, YCTHOTO OMpoca MPH CIadye BHIMOJHEHHBIX CAMOCTOSITENBHBIX 3aJlaHud U
OTBETA Ha 3a4eTe.

OneHouHbIE CpenCcTBA ISl MHBAIWJIOB U JIMLl ¢ OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 3/10POBbS
BBIOMPAIOTCS C YIETOM MX UHIUBUAYAIBHBIX ICUXO(PU3NUIECKHX OCOOCHHOCTEM.

— IpHU HEOOXOAMMOCTH MHBAIMIAM M JIMLAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS
MIPEIOCTABIIAETCS AOMOJHUTEIbHOE BPEeMs JUIsl TOATOTOBKH OTBETA HA SK3aMEHE;

— IpU NPOBEJCHUU MPOLENYpPhl OLEHUBAHUS PE3yIbTaTOB OOYYEHHS WHBAIMIOB M JIUI[ C
OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbsSI NPEAYCMATPUBAETCS HCIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX MHAWBUAYAIBHBIMUA OCOOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJI 00YYaroIIMUXCsl ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbSI U
MHBAJINIOB MPOLIEypa OLIEHUBAHUS PE3YJIbTaTOB O0YUYEHHS MO JAUCHUILIUHE MOXET MPOBOIUTHCS B
HECKOJIbKO JTaloB.

[Tponienypa olneHMBAaHUS PE3YIbTaTOB OOYYEHHS WHBAIMIOB U JIMI C OrPAaHUYECHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbsSI MO AMCLMIUIMHE MpelyCcMaTpUBAeT IpPEJOoCTaBIeHHEe HHQOpMAIMU B
¢dopmax, aTanTUPOBAHHBIX K OTPAHUYCHUSAM UX 370POBbSl M BOCIPUATHS UH(OPMAIIMH:

Jlist mun ¢ HapyIIeHUsIMU 3pEHUS:
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— B I1e4aTHOM (hopMe YBEIMUYCHHBIM IIPUDTOM,

— B (popMe AIIEKTPOHHOIO TIOKYMEHTA.

JI1s AL ¢ HapyIeHUsAMHU CIlyXa:

— B [IeYaTHOU (opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

JUis u1 ¢ HapyIeHUsIMHM OIIOPHO-/IBUTATENIBHOTO anapara:

— B miedaTHoi popme,

— B (popMe 3IIEKTPOHHOI'O TIOKYMEHTA.

JlaHHBI TIepedYeHh MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCUMOCTHM OT KOHTHHICHTA

oOyJaronmxcs.

4.1 DoHJ OLIEHOYHBIX CpPpeacCTB AJIdA NPOBEACHUSA TEKYHICI0 KOHTPOJIA

TunoBbie KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTEepUaJIbl, H606X0}II/IM]>IC AJIF OHCHKH 3HaHH]7[,
yMeHI/Iﬁ, HAaBbIKOB " (I/I.]'II/I) OonbITa JEATEJIBbHOCTH, XaPAKTCPUIYIOIIME ITAllbI (l)OpMHpOBaHI/Iﬂ

10.

11.

12.

13.

14.

KOMIIeTEHIIUI B Mpolecce 0CBOEeHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Hepeqeﬂb BOIIPOCOB, BLIHOCUMBIX HA 3a4€T

BpemeHHOW M 9acTOTHBIA CHOCOOBI TpeacTaBleHHus (u3mueckold WHPOpPMALUU. AHAIOrOBas
¢dopma nipencraBieHust ”HGOPMAIMH B BUAE AJIEKTPHUECKOTO CHUTHAJIA.

CrieKkTpanbHbIil METOI aHAJIN3a MEPUOJINYECKUX U HENEPUOAUYECKUX CUTHAJIOB. Psaa u nHTerpan
@ypbe. Dusnyeckuii rapMoHnYecKuid ananu3. CrieKTpaibHble (YHKIUU MOICTBHBIX CUTHAIIOB.
JIuHeliHbIE  DJEKTpUYECKME LeNM ¢ CcocpeloToueHHbIMM  3nemeHtamu  R,L ,C.

Huddepennnansaoe ypaBHeHHE 1enn. KoMITIeKCHBIN KOG GUIMEHT epeiadu IeTH.

[IpoxokaeHue CIIOKHBIX CHUTHAJIOB 4Yepe3 JMHEHHble Lenu. OneHKa HCKaKEHUH CHUTHAJIOB
CHEKTpaJbHBIM (psizl, uHTErpai Oypbe) u BpeMeHHbIM (MHTerpai Jroamerns) MeTonaMu.

Henuneituble  anexkrpuueckue nenu. CrnocoObl  NpeACTaBIEHUS MX  BOJIbTaMIEPHBIX
XapaKTEePUCTHK.

IIpoueccel B HENMHEHHBIX LEMSAX IPU BO3JEHCTBUU HECKOJIBKMX TapMOHHYECKHX CUTHAJIOB.
AMIUIMTYAHAsE MOAYISIIUS U Jemonysauus. [lepenava nndopmanny no paarokaHaiam.

[Tapamerpuueckue nenu. [IpeodpazoBanue curHana B 0€3bIHEPIIMOHHON apaMeTPUUECKON Lenu
(Momynsius, 1eTEeKTUPOBAHKE, TIEPEHOC CIIEKTPA).

AKTUBHBIE 51eMeHTHI 1ienei. [1oaynpoBoJHIKOBbBIE TPUOOPHI , MPUHLIUI PAOOTHI OUMOISPHBIX U
MOJIEBBIX TPAH3UCTOPOB. BO3MOXXHOCTH YCWJIEHHS CUTHaJla IPU HUCIOJIb30BAaHUU AKTHUBHBIX
9JIEMEHTOB. Y CHIINTENIbHBIA KacKaJ, €ro KOMIUIEKCHBIM KO GHUIUEHT Mepesayu.

['eneparopsl anekTpuueckux kKojaedanuii. YkopouenHoe ypaBHenue LC- renepatopa. ['enepatop
RC ¢ uneprioHHON HEMMHEHHOCTHIO. | eHepaTophl "pa3phIBHBIX" KOIeOaHUH.

BeposiTHOCTHBIE M YacTOTHBIE CIIOCOOBI ONKCAHUS CIy4YalHBIX IpolieccoB (CUTrHaiIoB). CHeKTp
MOILTHOCTH U QyHKIMs Koppeasiuuu. [Toctpoenne "onTuManbHbIX " QUIBTPOB A BBIICICHUS
KaK MepuoINYECKOro, TaK U HENEPUOANYECKOT0 CUTHaNIA Ha (JOHE LIyMa.

JuckpetHas Qopma mnpenactaBieHus curHana. CHEKTpbl JTUCKPETHBIX CHTHAJIOB, TeopeMa
orcuéToB ( Teopema KorenbHHKOBA).

Huckpetnblie (umdpoBble) GMIBTPHI (PEKYpCHUBHBIE M HEpeKypcuBHBIE). KoMmriekcHbIH
K03 ULIMEHT nepeaayu U UMITYJIbCHAs XapakTepucTrka. OCOOEHHOCTH UX UCIOIb30BaHUS.

JIuHeltHbIE CUCTEMBI C paclpeeNéHHBIMU NapaMeTpaMu. Tenerpadusle ypaBHeHus. berymme u
cTosiue BojaHbl. CoriacoBaHue JUHUM C HAarpy3Koi, CBOMCTBA OTPE3KOB JIMHUU.

IlepexonHble polecchl B OTPE3KE JIMHUU. BiausHue noTeph Ha UCKAaXKEHUE CUTHAJIA.

MeToaunuyecKkue PEKOMEHAAIUHA 110 OPraHu3al U3yUCHUSA

B pamkax camocTosATenbHOW padOThl CTYIAEHT TOTOBUT pedepaTuBHYI0 padory. Kaxmbiid

CTY/IEHT BBINIOJHSET paboTy MO OHOM Teme.
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Jns Hanmucanus pedepata HeoOXoauMo moA00paTh aureparypy. OOiiee KOIMYeCTBO
JUTEPATypHBIX UCTOYHUKOB, BKIIOUYasi TEKCThl U3 VIHTepHeTa, (IyOauKanuu B XKypHalax), JOKHO
cocTaBisATh He MeHee 10 HanMeHoBaHMN. Y4YeOHHKH, KaK MPaBUJIO, B JIUTEPATYPHBIC UCTOYHUKH HE
BXOJIAT.

Pedeparer BomonHsaoT Ha auctax (opmata A4. CTpaHUIBl TEKCTa, PUCYHKH, (HOPMYIIBI
HYMEPYIOT, PUCYHKH CHA0KalT NOPUCYHOUHBIMHM HAJNUCSIMU. TEeKCT cienyeT nedaratb LIpU(TOM
Nel4 ¢ unTepBamoM Mexay cTpokamu B 1,5 mHTepBana, 6€3 HEAONMYCTUMBIX COKpalieHuil. B koHue
pedepata JOIKHBI ObITH CIE/IaHbl BBIBO/IBI.

B kon1ie paboThl MPUBOIAT CHMCOK UCTIONb30BaHHBIX HCTOYHUKOB.

Pedepat nomxeH ObITh NOANUCAH CTYACHTOM C YKa3aHHUEM J1aThl €€ 0(OpMIICHUS.

PaboTbl, BBIONHEHHBIE 0€3 COOIIOICHUSI TIEPEUNCIICHHBIX TPEOOBaHMA, BO3BpAIIAIOTCS HA
OpabOTKYy.

BreimonHeHnHast cryneHTOM paboTa OmpenenseTcss Ha MPOBEpKY NpenojaBaTelio B
yCTaHOBJICHHbIE cpokH. Eciin y mpemopaBarens ecTh 3aMedaHusi, paboTa BO3BpAIAeTCs M IOCie
UCTPABJICHUH MO0 BHOBb OTHPABJSIETCS HAa MPOBEPKY, €CIM WCHPABICHUS CYLIECTBEHHBIE, MO0
NPEIbsBIIAETCS HA 3a4eTe, I71e IPOUCXOAUT €€ 3alUTA.

5. IlepeyeHb OCHOBHOI W /JONOJIHUTEJIbHOI y4eOHOUH JIMTepaTypbl, HeOOXOAUMOM /sl
OCBOEHMS JUCHHMIIIMHBI

5.1 OcHoBHas 1uTEpaTypa

1. 3uarnunoB C.U. CxeMoTexHNKa TeIEeKOMMYHUKAMOHHBIX YCTpoicTB. / C. U. 3uarnunos, T.
A. Cyeruna, H. B. [loBapenkun. M: Akanemus, 2013. 366 c.

2. benoyc AWM. OcCHOBBI CXEMOTEXHUKH MHUKPOUIEKTPOHHBIX YycTpoiictB / A.U. benoyc,
B.A. EmenbsnoB, A.C. Typuesuu. M.: PULL "Texnocdepa", 2012. 472 c. [DnekTpoHHBINA pecypc]. —
pexum gocryma: http://biblioclub.ru/index.php?page=book&id=214288.

3. Ilepenenkua J[.A. CxeMOTeXHUKa YCWJINTENIBHBIX YcTpoiicTB. M.: "lopsiuas nuHMA-
Tenexom", 2013. 238 c. (anexkrponHsbIii pecype https://e.lanbook.com/book/63239#authors)

s ocBOeHUs AMCUMIUIMHBI MHBAJIUIAMHM U JIMIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3JI0pOBbsI UMEIOTCSL U3/IaHUsI B 3JIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX cucTeMax «JIaHby,
«YHuBepcuteTcKas oubnuorexa onlinex

5.2 JlonoiHATEIbHAS JIMTEPATYPa

1. AHTHNIEHCKMI P.B. CxeMOTeXHUYECKOE MPOEKTHPOBAHUE u MOJIETTUPOBAHHUE
panuo3JIeKTPOHHBIX YCTpoiicTB / P. AnTunenckuii, A. ®agun. M.: Texnocdepa, 2007. 127 c.

2.babma H.II., XykoB M.A. KommbpioTepHass CXEMOTEXHHKA: METOAbl TIOCTPOCHHS H
npoektupoBanue. Kues: MK-IIpecc, 2004. 575 c.

3.beictpoB 10.A., Muponenko W.I'. DnekTpoHHBIE e U MHUKpOCXeMoTeXxHHKa. M.: Beiciias
mkona, 2002. 384 c.

4.Houxo, lO0.B. Bpenenue B 1u¢poByro cxemoTrexHuky. M.: VHTepHeT-YHUBepcuTeT
Nndopmanuonnsix  Texnomoruit, 2007. 344 c. [DOnexktpoHHbli pecypc]. — Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=233202.

5.Bekmma M.M., T'op6aués B.JI., KopotkoB K.C., SIkoBenko H.A. AHanoroBas >neKTpOHHUKA.
Cxemotexnuka: Jlabopatopusrit mpaktukyM. Kpacnomap: U3a-so KyoI'Y, 2003. 39c.

6.BonoBuy, .M. CxeMoTeXHHKa aHAJOTOBBIX U AHAIOTO-IM(POBHIX JIEKTPOHHBIX YCTPOUCTB.
M.: Homka-XXI, 2007. 528 c.

7.Kopuc P., IlImunr-Banetep X. CnpaBouHMK HHXeHepa-cxemoTexHHuka. M.: Texnocdepa,
2006. 607 c.
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6. IlepeyeHb MHMOPMANMOHHBIX TEXHOJIOTHd, HCIOJb3yeMbIX NPH OCYHIECTBJIECHUU

00pa30BaTeIbHOrO MpoIecca 1Mo JHCHUTLINHE

6.1 Ilepevyenb HHPOPMALHOHHBIX TEXHOJIOTHIi

- HpOBepKa HHAUBHUAYAJIbHbIX Sa,Z[aHI/Iﬁ N KOHCYJIbTHPOBAHUE IIOCPEACTBOM 3J'IeKTp0HHOI71

IIOYTHI.

— Hcnonp3oBanue

MIPAKTUYECKUX 3aHATUH.

OJICKTPOHHBIX Hpe3eHTaHI/II71 npu MNOpoBEACHHHU JICKHUOHHBIX H

6.2 IlepeuyeHb HEOOXOAMMOTO MPOTPAMMHOI0 00ecTeYeHusl
1. Oneparmonnas cuctema MS Windows.
2. NarerpupoBannoe opucuoe npuioxxenrne MS Office.

3. 110 AJI1 OpraHrn3aliuy yIpaBICMOI'0 KOJUICKTUBHOI'O U 0e301macHoOro JA0CTyIIa B I/IHTepHeT.

6.3 Hepeqeﬂb I/Il—[q)OpMalll/IOHHbIX CIIPaBOYHBIX CUCTEM:

1. DnekrponHas 6ubmuoteunas cucrema "FOpait" (http://www.biblio-online.ru).

2. DnexTpoHHas OuOIMoTEeUHAs
(http://www.biblioclub.ru).

cucreMma

3. DnexkrpoHHas Oubnmoreunas cucrema nznarensctsa "Jlans" (http://e.lanbook.com).
4. Dnextponnas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

7. MaTepuajibHO-TeXHUYECKOE oDecriedeHne TUCIUNINHBI

MaTepI/IaJII)HO'TeXHI/ILIeCKOG obecrieueHue JUCIHHMITIIMHBI U

No Bug pabor
OCHAIIIEHHOCTh
1. JlexunoHHBIE JlekuvoHHAs ~ ayauTOpUs,  OCHAIEHHAas  MPE3eHTalMOHHOM
3aHATUS TEXHUKON (mpoextop, 9KpaH, KOMITbIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM MPOTPAMMHBIM OOECIIeUeHHEeM, a TakKkxke
HeoOXxoauMon Me0esbIo (A0CKa, CTOJBL, CTYIbS).
(aymuropun: 129, 131, 133, A305, A307).
2. IIpakTueckue AyauTtopus UIsl  CEMHMHApCKUX 3aHATUH, YKOMILIEKTOBAaHHAs
3aHATHS HEOOX0IUMOi MeOeIbIo (mocka, CTOJIBL, CTYIbA),
MPEe3eHTAalMOHHON TexHukou (aynuropuu: 129, 131, A305, A307)
WO TEePEeHOCHBIM  JEeMOHCTPAIlMOHHBIM  O0OpYyIOBaHHEM
(aymutopun: 133,147, 148, 149, 150, 100C, A3016, AS512)
3. ['pynmnoBsie Aynutopus AN CEeMUHApCKUX  3aHATUH, TPYINOBBIX U
(MHIUBUAYATbHBIC) | MHAUBUAYATBHBIX KOHCYJIbTAIIHH, YKOMIIJICKTOBAHHBIE
KOHCYJIbTaIlUU HeoOxoauMoii Me0esbIo (A0CKa, CTOJBI, CTYb).
(aymuropunu: 129, 131).
4. Texymmii Aynuropus Ui CEMUHAPCKHUX 3aHSATUH, TEKYyIIEro KOHTPONS U
KOHTPOJIb, MPOMEXKYTOUYHOH aTTeCTaIllid, YKOMILJICKTOBAHHAs HEO0OXO0 MO
MIPOMEXKYTOUYHAS Me0enblo (JI0CKa, CTOMbI, CcTymbs) (ayautopuu: 129, 131, 133,
aTTecTanus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMHU C JTHIICH3UOHHBIM MPOTPaMMHBIM 00€CTI€UeHUEM U
BbIxosoM B uHTepHeT (106, 106a, A301)
5.| CamocrostenpHas | KaObuner  anms  camMoCTOSITENbHOM ~ pabOThl,  OCHAIICHHBIN
paboTa KOMITHIOTEPHOU TEXHUKOW C BO3MOXHOCTBIO IMOIKITIOYCHHS K CETH

«IHTEepHETY», MPOrPaMMOI IKPAHHOTO YBETUYECHHUSI, 00ECTIeUCHHBIN
JTOCTYIIOM B OJEKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIHHYIO
Cpely YHUBEpCHTETa, HeoOxoaumon wmebOenpio (IOoCKa, CTOJIHI,
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MaTepI/IaJ'IBHO-TeXHI/I‘IeCKOG obecrieueHne JUCHUIIINHBI 1

No Bun pabor
OCHAII[CHHOCTh

CTYJIbS).
(Ayautopus 102a, unTanbHbIN 3ai).

Komnbrorepnas noanepxka ydeOHoro mpouecca no HamnpasieHuto 01.03.02 Ilpuknagnast
MareMaTHka U HH(popMmaTHKa oOecreyrBaeTCsi MPAKTUYECKH M0 BceM aucuumuiHaM. Dakyibrer
KOMIIBIOTCPHBIX TEXHOJIOTHH U HpHKHaI[HOI;'I MaTCMAaTUKH, OCHAIICH KOMIIBIOTCPHBIMU KJIaCCaMHU,
YCTaHOBJIEHA JIOKAJIbHAS CETh, BCE KOMIIBIOTEPHI (haKyIbTeTa MOAKIIOUCHBI K ceTr MHTepHeT.
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