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JIuct cornacoBanust paboueil mporpaMMbl AUCHUTUINHBI
[Iporpammy cocraBui (a)

Cr. mper. 27.06.24 B.U. T'onuapora

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamucsk, nara) (MHUIMATEL, (aMuITHs)

[Tporpamma omoOpeHa Ha 3aceqanuu kapeapst Ne 31

«27» ntonst 2024 r, mporokosn Ne 8

3aBeayrommii kadempoit Ne 31
I.T.H.,Ipo . 27.06.24 B.®. lumakos

(y4. creneHsb, 3BaHHE) (moanuce, nara) (MHUIMANBI, (haMUITHA)

3amecTHTeNb qUpeKTopa MHCTUTYTA Ne3 1o MeTonndeckoi padboTe

Cr. nper. 27.06.24 H.B. PemernukoBa

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) (moamucek, nara) (MHUIMATEL, GaMuITHs)



Annoranus

Jucuunnuna «[IpomblliuieHHas 3JE€KTPOHUKA» BXOJIUT B 00pa30BaTEIbHYIO MpPOTrpamMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
cnenmanbHoctd  13.03.02 «OnekTposHepreTika ¢ 3JEKTPOTEXHHMKa»  HAIPaBJICHHOCTH
«udposas sneprerukay. JucuumnmHa peanusyercs kadeapoit «Ne31y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

OIIK-4 «CrocobeH HCIIONB30BaTh METOABI AHAIM3a U MOJCIHPOBAHUS DICKTPUUECKUX
Henei v AIeKTPUYECKUX MaITHH

[1K-3 «Cnoco0eH nmpuHUMATh y4acTre B IPOCKTHPOBAHUU OOBEKTOB MPOPeCcCHOHATHHOM
NESTEIIbHOCTH B COOTBETCTBHM C TEXHHMYECKUM 3aJaHMeM U HOPMATHBHO-TEXHUYECKOM
JIOKYMEHTALUE»

CopepxaHue IUCUUIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C MPUHIUIIAMH
paboThI MOTYIPOBOIHUKOBBIX MPUOOPOB: JAMOMOB, CTAOMIMTPOHOB, TMOJEBBIX M OHIIOIAPHBIX
TPAH3UCTOPOB, OIEPAIMOHHBIX YCHJIUTENEH, a TakkKe CXeM pa3IHYHbIX 3JIEKTPOHHBIX
YCHIIUTEILHO-TIPE00Pa30BaTEIBbHBIX YCTPOWCTB, MOCTPOCHHBIX HA UX OCHOBE..).

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOTO TpoIIecca: JISKIINH, JIAO0PaTOPHBIE PA0OTHI, TPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa o0ydJaronierocs, KypcoBoe mpoeKTUPOBAHUE, KOHCYIbTAIlUU

[IporpaMMoil IUCHUIUIMHBI NPEIyCMOTPEHbI CIEAYIOLUIUME BHUAbI KOHTPOJISA: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOCHUS JHUCUUILIMHBI COCTABISCT 7 3a4eTHBIX eIuHUIl, 252
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHS 11O AUCIHUILTHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
N3ydenne  mUCHUIIINHBI «DJIEKTPOHHUKA» Ja€T BO3MOXHOCTH CTYACHTaM HE TOJBKO
u3ydyatb (U3NYECKUE 3aKOHOMEPHOCTH, JIeXKAllhe B OCHOBBI MOJIYIIPOBOJIHUKOBBIX
pUOOPOB U CXEMBI YCHIUTEIBHO-TIPEOOPa30BATEIBHBIX YCTPOWCTB, HO MOHMMATh HUX

pOJIb ¥ 3HaUYEHUE NpHU NpoekTupoBaHuu CAY B 1enom.
1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 11O AUCHUILINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3yueHUs AMCHUILIMHBI OOYUYaIOIIUNACA JAOKEH 00JalaTh CIIeTyIOIUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

tabnuue 1.
Ta6ymma 1 — [lepeyeHb KOMITETCHIIM W MHAUKATOPOB UX JTOCTHIKCHUS
Konu
Kareropus (rpynna) Konx 1 HauMeHOBaHME HHIUKATOpA
HauMEHOBaHUE
KOMIIETEHITHH JIOCTHIKEHUS] KOMIIETEHIIUU
KOMITIETEHIINH
OIIK-4 Cnocoben
UCIIOJIb30BaTh
METO/Ibl aHaIN3a U
g OIIK-4./1.4 neMoHCTpUpPYET NIOHUMAHUE
Ob6menpodeccuoHanbHble | MOJACIUPOBAHUS o
IPUHLINIA AEUCTBUS SIEKTPOHHBIX
KOMIIETEHIIUU IEKTPUICCKUX N
. YCTPOICTB
nenei u
AIIEKTPUYECKUX
MaIIiH
[1K-3.J1.2 pa3zpabaTbIBacT 3CKU3HBIE U
pabouune yepTexu rpaduueckoit yactu
[1K-3 Cnocoben paboueii ¥ TPOEKTHOM TOKYMEHTalUN
npunuMarth yuactue | [IK-3./1.3 ucnons3yer cpencraa
B [IPOEKTUPOBAHUU aBTOMATHU3UPOBAHHOT'O MPOEKTUPOBAHUS
00BEKTOB s opopmieHus pabodei JOKyMEHTalH
npodeccuoHanbHOM | 00BEKTOB MPO(dEeCcCHOHATILHON
[TpodeccronanbHbIE JIESATEIIBHOCTH B JESATEIIBHOCTH
KOMIETEHIINU COOTBETCTBHUH C [TK-3./1.4 ocyiiecTBIs€T KOHTPOJIb

TEXHUYECKUM
3aJlaHUEM U
HOPMaTHUBHO-
TEXHUYECKON
JIOKYMEHTalHUen

COOTBETCTBHS pa3pabaThIBaEMBIX IPOEKTOB
Y TEXHUYECKOHN JOKYMEHTAIIMH CTaH/ apTaM,
TEXHUYECKUM YCIIOBUSIM U IPYTUM
HOPMAaTHUBHBIM JIOKYMEHTaM

[IK-3./1.5 BBINIONHSET pacyeTsl I
MIPOEKTUPOBAHUS 0OBEKTOB
po(hecCHOHATBLHOM NesTeNbHOCTH

—  «Dusmukay;

—  «Mudopmarukar;

2. Mecro nucuumanssl B ctpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSAX, PaHEe MMPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYEHHUH CIENYIOIIMNX AUCLUTIINH:

3HaHMs, TIONyYEHHbIE TPU HU3YUYEHUU MaTepuana JaHHOW JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS IPU U3YUEHUH IPYTUX AUCLMILINH:
— « Teopus aBTOMaTHUECKOIO yIpaBICHUS

3. OO0BEM H TPYTOEMKOCTh JUCIUILTAHBI




JlanHpie 00 obmemM o0beMe AUCHUILUIMHBL, TPYIOEMKOCTH OTAEIBHBIX BHJIIOB Y4EOHOM
paboTHI IO TUCHUIUINHE (M pacHpeaeIeHue 3TOH TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
tabnuue 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITNHBI

. TpynoeMKocTh O cemecTpam
Bun yae6HO# paboThI Bceero NoS NoG
1 2 3 4
Oowan mpyooemKocmup OuUCUUnIUHBL, 7/ 252 3/ 108 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuyueckoii n002Z0Mo6KuU 34 17 17
AyoumopHhuie 3aHamus, BCETo 4ac. 102 51 51
B TOM YHCIIE:
nexuuu (JI), (gac) 34 17 17
npaktuueckue/cemunapckue 3anarus (113), 17 17
(dac)
nabopaTtopHbie paboTsl (JIP), (uac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 63 27 36
Camocmoamenvnan paboma, Bcero (4ac) 87 30 57
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
mubd. 3auger, sk3amen (3auer, Hudd. 3au, 3, OK3.
D3, ) OK3.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCHUIUIMHBI IO Pa3/ieiiaM U BUJIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paspgenbl, TeMbl AUCHMILTUHBL Jlexkmuu | 113 (C3) JIP KII CPC
(dac) (dac) ("ac) (gac) (gac)
Cemectp 4
Pazzmen 1. DneKTponpoBOJHOCTH 2 3
MOJTYTIPOBOTHUKOB
Tema 1.1.CobcTBeHHBIH (OecTIpUMECHBIIT)
MOJYIPOBOTHUK

Tewma 1.2.ITpuMecHBIH MOTYyIPOBOIHUK
Tema 1.3.91€KTpOHHO-ABIPOYHBII
epexoz

Temal.4. Bonbr-amnepHast XapakTepUCTUKA
p-n nepexona

Pasnen 2. TToaynpOBOAHUKOBBIE THOIbI 4 2 3
Tewma 2.1. BeimpsiMmuTenbHbIC
MIOJTYTIPOBOTHUKOBBIE TUOABI: IIPHUHIIUAT
JICUCTBUS, XapaKTEePUCTUKH, TAPAMETPHI.
Tema2.2. ITonynpoBOAHUKOBbIE
CTaOMJIMTPOHBI : TIPHHIIMIIT IeHCTBUS,
XapaKTepUCTHUKH, TAPAMETPHI.
Tema2.3.ITapameTpuueckuii crabuauzaTop
HanpsHKEHUs] Ha CTA0OMIIMTPOHE

Pa3nen 3. Tupucropsl 2
Tema3.1. JluogHble THPUCTOPHI
Tewma3.2. TpruoaHble THPUCTOPBI




Tewma 3.3. Cumuctopst

Paznen 4. bunonsipabie TpaH3UCTOPHI

Tewma 4.1. [IpuHiun neicTBUS OUITOISIPHOTO
TpaH3uCTOpa

Tema 4.2. TpaH3uCTOp KaK YCHINTENBHBII
puodop

Tema 4.3. Pexxumbl paboThl OUITONSIPHOTO
TpaH3UCTOpa

Tema 4.4. Ctatndeckre BOJBT-aMIICPHBIC
XapaKTEPUCTUKH U TIApAMETPhI OUTIOISPHBIX
TPaH3UCTOPOB

13

10

Paznen 5. TloneBbie TpaH3UCTOPHI
Tewma 5.1. IToneBoit TpaH3UCTOP C p-
nrepexoaoM

Tema 5.2. TloneBoii TpaH3uCTOp C
M30JIMPOBAHHBIM 3aTBOPOM

10

Pazgen 6 ®oTonprueMHUKH

Tema 6.1. CBeTouzIyUaronmii 1Mo
Tema 6.2. DoTonpUEeMHHUKI

Tema 6.3. OnTonapsl

10

Uroro B cemectpe:

17

17

17

17

30

Paznen 7. YcunurensHo-
npeoOpa3oBaTeNbHbBIC YCTPOICTBA
Tema 7.1. Knaccuduxanus ycunureneit
Tema 7.2. Iloka3zaTenu kauecTBa
YCHIIUTEIIBHBIXYCTPOMCTB

Tema 7.3. Pexxumbl paboThl yCUIUTENS
Tema 7.4. OcoGeHHOCTH TOCTPOCHUS
CHJIOBBIX KacKaJl0B

Tema 7.5. TpancopmaTopHbIit
YCHJINTENb MOITHOCTH

Tema 7.6. bectpancdopmaropHbiit
YCHJINTENb MOITHOCTH

Tema 7.7. Ycwinrenn MOITHOCTH B

KIIFOYCBOM PECIKHUME

Pa3nen 8. OnepanuoHHbIe yCUIINTENN
Tema 8.1. TunoBble cXeMbI BKIIFOUEHHS
oy

Tema 8.2. Peanmuzamus
KOPPEKTUPYIOMINX YCTporcTB Ha OY

Pa3znen 9. Cxembl HEIMHENHOTO
peoOpa3oBaHus HEMPEPHIBHBIX
CUTHAJIOB

Tema 9.1. Cxemsl, TOCTPOEHHBIE HA
ocHoge /[P

Tema 9.2. Cxembl, TOCTPOEHHBIE HA
ocHoBe OY

Paznen 10. I'eneparopsl

Tema 10.1 I'enepaTopbl rapMOHUYECKUX
Kosie0aHui

Tema 10.2. I'eHeparopbl JHHEWHO-




M3MEHSIIOIIETOCS HaNPsHKEHUS
Tema 10.3. MynbTuBHOpaTOpHI
Tewma 10.4. OnHoBHOpaATOPHI
Tewma 10.5. biokunr-reneparop

Paznen 11. Tpurrepsi

Tema 11.1 CummeTpuyHbIil TpUTTEP
Tema 11.2. Tpurrep ¢ SMUTTEpHOM
CBSI3bI0

14

Paznen 12. Moaynstopsl u
JEMOTYJISATOPBI

Tema 12.1. AMIIIUTYAHBIE MOAYIATOPBI
Tema 12.2. YacToTHBIE MOIYIATOPHI
Tema 12.3. ®azoBble MOAYISTOPHI

30

Brimonnenne KypcoBoii padoTh

Hroro B cemectpe:

17

17

17

57

Hroro:

34

17

34

17

87

[IpakTnueckass ITOATOTOBKA

O0YYaIOUIMMHUCS  OTPEEIICHHBIX
po(heCCHOHATBHOMN NEeATeIbHOCTBIO.

3aKJIF049acTCA
TPYAOBBIX

B
yHKuMi,

HEIOCPEICTBEHHOM

CBA3aHHBIX

BBITTOJIHEHUH
Oymymeit

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHATHI.
Conepsxkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep
paszena

HasBanue u copeprkanue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATUN

1

CoOcTBeHHBIH (OecrTpMecHBIi) MOTYIPOBOIHUK, TPUMECHBIH
MOJTYIIPOBOTHUK, 3JIEKTPOHHO-IBIPOYHBIH MEPEX0/, BOJIbT-aMIIEpHAs
XapakTepUCTHKA p-n Mepexoia

BeINIpsAMUTEIBHBIE MOIYIIPOBOJHUKOBBIE UObL: IIPUHLIUII IEUCTBUS,
XapaKTepUCTHKH, mapameTpsl. [1o1ynpoBoJHUKOBBIE CTAOUIUTPOHHI :
IIPUHLMI ACHCTBUSA, XapaKTEPUCTUKH, TapaMeTpsl. [Iapamerpuuecknii
CTaOUIM3aTOp HANPSKEHUS Ha CTAOMIINTPOHE

JlnoHbIE THPUCTOPHL: MPUHIIMI IEHCTBHS, XapaKTEPUCTUKH, ITapaMETPHI.
TpuoIHBIE TUPUCTOPBI: IPUHLUII JEHCTBUS, XapAKTEPUCTUKH, ITAPaMETPBHI.
CHUMUCTOpBI: TPUHILIMUI IEUCTBUS, XapaKTEPUCTUKH, TAPAMETPBI.

[TpunIMn neicTBUs OUMOIAPHOTO TpaH3UCTOpa. TpaH3UCTOP Kak
YCUJIMTENbHBIN pubop. PesxuMbl paboThl OUMOISPHOTO TPAH3UCTOPA.
CraTuueckue BOJIbT-aMIIEPHBIE XapaKTEPUCTUKU U MTapaMeTpbl OUIOISAPHBIX
TPaH3UCTOPOB

IToneBoy TpaH3UCTOP C pP-n MEPEXOAOM: IPUHLIUI IEUCTBHUS,
XapaKTePUCTUKH, TapaMeTpsl. [1oeBoi TpaH3UCTOP ¢ U30JIMPOBAHHBIM
3aTBOPOM: NPUHIIUI JEUCTBUS, XapaKTEPUCTUKH, IAPAMETPBI




CBeTon3nydaronui 1uo: TPUHLKIN ACHCTBUS, XapaKTEPUCTUKH,
napaMeTpebl.

®dotonpueMuuku ( poropesucrop, GoToanoa, GoToTpaH3UCTOP,
(GOTOTUPUCTOP: IPUHIIUIT ACHCTBHSI, XapaKTEPUCTHKH, ITAPAMETPHI.
Onronapsl: MPUHIUI JEHCTBUS, XapaKTEPUCTUKH, TAPAMETPBI

Knaccudukanus ycunuteneid. [lokazaTenn kauecTBa yCHITHTEIBHBIX
ycTpoiicTB. Pexumbl paboTsl yeunutesns. OcCOOEHHOCTH OCTPOCHUS
CHJIOBBIX KackaaoB. TpaHcopMaTOpHBIN YCHIINTENh MOIIHOCTH.
bectpancdopmaTopHblil yCUIUTENb MOIIHOCTH. Y CUIIUTEIH MOIIHOCTH B
KIIIOUEBOM PEXKHME.

Tunosble cxeMbl BkItoueHus OY (MHBepTUPYIOLIEe U HEMHBEPTUPYIOIIEE
BKJIIOYeHHE). Peannzanust KOppekTupyomux ycrpoicts Ha OVY.

Peanuszanus HeIMHENHBIX XapAKTEPUCTUK HA OCHOBE IHOAHO-PE3UCTUBHON
auerku. [loctpoeHue cxeM, pealn3yroIMX HEJIMHEUHBIE CTATUYECKUE U
JUHAMHYECKHE XapaKTEPUCTUKU 3JIEMEHTOB H YCTPOUCTB CUCTEM
ABTOMAaTUYECKOI'O YIIPABJICHUS HA OCHOBE OIIEPALIUOHHBIX YCUIIUTEICH.

10

['enepaTopsl rapMOHMUYECKUX KoNleOaHuii. ['eHepaTopsl TMHEHHO-
W3MEHSIONIETOCs. HanpspkeHusl. MynbTuBuOpatopsl. O THOBUOPATOPHI.
biiokuHr-reneparop

11

CummerpuuHblil Tpurrep. Tpurrep ¢ SMUTTEPHOH CBS3bIO

12

AMHJ’II/ITYI[HBIC MOAYJIATOPHI. YacToTHbIC MOAYJIATOPHI. dazoBrIe
MOAYJIATOPEL. AMHJII/ITYI[HI)IC ACMOOYJISATOPHI. YacToTHEIC JACMOOYJIATOPEI

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5- HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

No

/1

dopmbl N3 Hux

Temel TNPAKTUYECKHX TIPAKTHYECKHX TPYII(EGMK)OC IIPAKTUYCCKOH | Ne pasznena
3aHATUN Th, (4aC MOJATOTOBKH, | qHCIMITITUHBI

3aHATUNA (1ac)

Cemectp 4

Pacuer Pemrenne 3amau
apaMeTpUIecKoro
cTabmimn3aTopa 2
HaMpsDKeHUS Ha
CTaOWIINTPOHE

Br16op cunoBbIx Pentenune 3amau
TPaH3UCTOPOB 11O 1
rapamMeTpam Harpy3ku

Pacuer uncna Pemenne 3amau
napauieiabHO
BKIIFOYACMBbIX
TPaH3UCTOPOB

Pacuer mromamu Pemenne 3amau
TEIUIOOTBOIA

Pacuer Bemumu Pemenune 3amau
YPaBHUTEIBHBIX 1
pE3UCTOPOB

Pacuer Pemntenune 3agau
TEPMOCTAOMIIU3UPYIO




X PE3UCTOPOB
Pacuer cxem Pentenue 3agau
7 KOppeIfTI/IpyIOH_[I/IX 2 5
YCTPOMCTB Ha OCHOBE
oy
Bcero: 17

4.4, JlabopaTopHBbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Ta6ymia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJ0EMKOCTh

N3 Hux Ne
Ne HanmenoBanne 1abopaTtopHbIX padboT Tpynoemkocts | TIpakTieckoid | pasnieia
/1 (gac) HOJTOTOBKU JUCIIUII
(uac) JIUHBI
Cewmectp 4
1 | BonbT-amnepHble XapaKTepUCTUKU
JTMOJIOB ¥l CTA0MIIUTPOHOB 2 2
2 | HUccrienoBanue mapaMeTpuaecKoro
CTAaOMIIM3aTOpa HAIIPSDHKEHUS Ha 1 2
CTaOWJINTPOHE
3 | UccnenoBanue qBYXIOMYIIEPUOTHOTO 5 3
BBITIPSIMUATEIIS
4 | BonbT-aMrepHble XapaKTEPUCTUKH 1 3
TUPHUCTOPOB
5 | BonbT-amnepHble XapaKTepUCTUKU
OMIOJISIPHOTO TPAH3UCTOPA (CXEMBI 2 4

BriTtoueHus ¢ Ob u 0O9)

6 | UccnenoBanue OMHOKACKATHOTO
YCHIIUTEINSI MOIITHOCTH Ha OUTIONISIPHOM 2 4
tpau3ucrope (Kmacc A)

7 | UccnemoBanue OMHOKACKAIHOTO
YCHIIUTEINSI MOIITHOCTH Ha OUTIONISIPHOM 2 4
tpansucrope (Knacc B)

8 | BoabT-amnepHble XapaKTepUCTUKU

TIOJICBBIX TPAH3HCTOPOB 1 >
9 | HUccnenoBanue OHOKACKaIHOTO
YCHITUTEIISI MOIITHOCTH HA TTOJIEBOM 2 5
TPaH3UCTOpPE
10 | BonbT-aMIiepHbIe XapaKTePUCTHKH 5 5
(OTONPHEMHUKOB M CBETOJHOIOB
B cemectpe 17
\ Cemectp 5
11 | Yceunurens momrHoctu (Kimace D) 4 7
12 | YcunurenbHO-IpeoOpazoBaTeIbHbIE 4 8
ycrpoiictBa Ha OY
13 | Cxembl HEJTMHEHHOTO TIPe0Opa30BaHUS 5 9

curgaioB Ha OY

14 | TeHepaTop CHHYCOMIATBHOTO 2 9




HanpspkeHus Ha OY
15 | I'enepaTop JIMHEHHO-U3MEHSIOIIETOCS 5 10
HanpspkeHus Ha OY
16 | MynbTUBHOpATOp U OJHOBUOPATOD HA 5 11
oy
17 | AMIIUTYIHBIN AEMOJTYJISITOP 1 12
B cemectpe 17
Bcero 34
4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOW PabOThI
Iesb KypcOBOTO MPOEKTA:
YacoB npakTHUECKON MOArOTOBKHU:
[IpumepHBbIe TeMBI 3alaHUi HA KypCOBOM IIPOEKT NpuBeaeHbI B pazaene 10 PII/I.
4.6. CamocrosrenbHas padoTa 00yJaronuxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TabnuIe 7.
Tabmmua 7 — Bugsl caMocTosITeNnbHON PabOTHI M €€ TPYIOEMKOCTb
o Bcero,
Bun camocrositensHoi paboTh qac CemecTtp 4, yac CemecTp 5, yac
1 2 3 4
W3yueHne TeOpeTHIecKoro Marepuasia
27 10 17
nucuuriaHbl (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
A YOy KOHTP 40 10 30
ycneBaemoctu (TKVY)
[ToaroroBka kK MpOMEKYTOUHOM
A POMEAYT 20 10 10
attecranuu (ITA)
Bcero: 87 30 57

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHOM pabOThl 00YYAIONIUXCS TTO TUCIUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepuallbl JJsl CaMOCTOSTeNbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Iudp/
URL agpec

bubnuorpaduueckas ccplika

KomnuaecTBo 9K3eMITIspOB B
OnomoTeKe

(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

7. TlepedeHb 2IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn «IHTepHeT»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX
TEJIeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHS JUCIHUILIMHBI
npuBeseH B Tabmuie 9.

pecypcoB UH(pOPMAaIMOHHO-




Tabmuua 9 — IlepedyeHb SNEKTPOHHBIX OOpPa30BaTENbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn « HTepHeT»

URL anpec HaumenoBanue

8. Ilepeuenpb nHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca 10 JUCIUILIHHE.
[Tepeuens nCmosIb3yeMoro NporpaMMHOTO o0ectieueHus npeacTasieH B Taduuie 10.

Tabnuna 10— [lepeueHs mporpaMMHOT0 00€CTICUCHIS

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBICHHH 00pa30BaTEeILHOTO MpoIiecca Mo AUCHUITTHHE

[lepeyeHp WCMONB3yeMBbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, IPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynuropun
n/n MaTepHabHO-TEXHUUECKOH Oa3bl
1 | MyneTumenuitHast JeKIMOHHAS Ay TUTOPUS yi1. bonemas Mopckas,
n.67,
a. 52-35, 32-02
2 | KommerotepHsriii kinace: MccnenoBanne BAX nnonos, yi1. bonsmas Mopckas,
CTaOMIINTPOHOB, OUTIOJISIPHBIX U MOJIEBBIX TPAH3UCTOPOB. 1.67,
UccnenoBanue paboThl BRIIPSIMUTEEH a.21-12, 21-13
3 | Crenpsr: yi. bonbmas Mopckas,
UccnenoBanune BAX nnosoB, cTaOUIUTPOHOB, OUMOJSPHBIX U .67,
MOJIEBBIX TpaH3UCTOPOB. MccnenoBanue paboThl 2.21-09
BBINIPSIMUTENEH

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJISI TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUSI POMEKYTOUHON aTTeCcTalluu

By npomexyTo4HOM aTTecTanuu [lepedyeHp OLIECHOYHBIX CPEACTB
OK3aMeH Crrcok BONpOCOB K dK3aMEHY;
TecTsl.
BrInonaHenue KypcoBoro npoexTa DKcrnepTHasi OlleHKa Ha OCHOBE TpeOOBaHMH K




| comepaHIIo KypCcoBOTo POEKTA.

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS MPUMEHSETCS S-O0auThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET HCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJTbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHkH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOW JIMTEPaTypHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOKCHHS C TIPAKTUYCCKOM
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4Jaronuiicst TBEPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyaroluiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUPYeT Hay4YHbIE MOJIOKEHUS;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTUYHO BJIAJECET CUCTEMON CIIENMAIM3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEITLHOY
«BAYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIONYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IMpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

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

Kon
No /it [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa JHMKaTOpa
1 CoOcTBeHHBIH (OecrTpMecHBbIH) MOTYITPOBOIHUK OIIK-4./1.4
2 [IpuMecHBII TOJIYyIPOBOJTHUK IIK-3. /1.1
3 DNEKTPOHHO-IBIPOYHBII IEPEXO] I1K-3./1.2




4 BosbT-amnepHas XxapakTepuCTHUKa pP-n Mepexojia ITK-3.J1.3
5 BelInpsiMUTEIIBHBIE TIOJIYIIPOBOJHUKOBBIE JUObI: IIPUHIIUIT IK-3./1.4
JeWCTBUS, XapaKTEPUCTHKH, TapaMeTPhl
6 [TomynpoBOTHUKOBBIE CTAOMIUTPOHBI: IPHHILIUIT ICHCTBHS, IK-3.1.5
XapaKTEPUCTUKH, TApaMETPBHI.
7 [TapameTpudeckuii CTAOMIN3aTOP HAPSHKEHUS HA OIIK-4./1.4
CTaOMJINTPOHE
8 JInoiHbIE TUPUCTOPBL: PUHLIKI JEHCTBU, XapaKTEPUCTUKH, IK-3./1.1
napaMeTpshl.
9 TpuoaHBIE TUPUCTOPBL: IPUHIUII ACUCTBUS, XapAKTEPUCTHUKH, IK-3./1.2
napaMeTpshl.
10 CUMUCTOpPBI: TPUHIUI ICUCTBUSI, XapaKTepUCTUKH, napamerpnl. | [1K-3./1.3
11 [TpuHun neiicTBrs OUITOJIIPHOTO TPAH3KUCTOPA. I1K-3./1.4
12 Tpan3ucrop kak ycrmtenbHbIN nprdop. Cxema Ob. IK-3.11.5
13 Tpansucrop kak ycunurenbHbli mpubdop. Cxema OD. OIIK-4./1.4
14 Pexxumbl paboThl OUITONSAPHOTO TPAH3UCTOPA. IK-3. 1.1
15 Cratudeckue BOJIbT-aMIIEPHbIE XapPAaKTEPUCTUKH U NTapaMETPhI IK-3./1.2
OUITIOJIIPHBIX TPAH3UCTOPOB
16 IToneBoii TpaH3UCTOP C p-N NEPEXOAOM: PUHILINI JEHCTBHS, IK-3.11.3
XapaKTepUCTUKH, TapaMeTPhbl
[ToneBoii TpaH3UCTOP C U30JUPOBAHHBIM 3aTBOPOM U IK-3./1.4
17 BCTPOEHHBIM KaHAJIOM: IPUHIUI I€UCTBUS, XapaKTEPUCTUKH,
1apaMeTphl.
[ToneBoii TpaH3UCTOP C U30IMPOBAHHBIM 3aTBOPOM U IK-3.0.5
18 MHAYLIMPOBAHHBIM KaHAJIOM: IPUHLUI JIeHCTBUS,
XapaKTEPUCTHUKH, TApaMETPHI.
19 Cerousnyyarolmuii Juo1: MPUHLKII JeHCcTBU, XapakTepuctuky, | OIIK-4./1.4
I1apaMeTpBhl.
20 CD(iTOHpI/IeMHI/IKI/I (poTopesucrop, GoTOaANO: TPUHLIUIT IK-3. 1.1
JENCTBHSI, XapaKTEPUCTHKH, TAPAMETPHI.
21 dotonpueMHuku (HoToTpaH3uCTOp, GOTOTUPUCTOP: MPUHIIUIT IK-3.1.2
NENCTBHS, XapaKTEPUCTUKHU, TapaMETPBhI).
22 OnTonapsl: IPUHLIMI AEHCTBYS, XapaKTEPUCTUKH, IAPAMETPHI. ITK-3./1.3
23 Knaccugukanus ycunutenei I1K-3./1.4
24 ITokazaTenu KayecTBa yCHIUTEIbHBIX YCTPOUCTB. IK-3. /1.5
25 PexuMbl paOOThI yCUITUTEIIS. OIIK-4./1.4
26 Oco0eHHOCTH TTOCTPOCHUS CUIIOBBIX KaCKaJIOB ITK-3.J1.1
27 TpancdopmaTopHBIN YCHIINTENIb MOUTHOCTH. ITK-3./1.2
28 becrpancopmaTopHbIN yCUIUTENh MOIITHOCTH. I1K-3.J1.3
29 Yceunurenn MOLHOCTH B KIFOIEEOM PEXHME. CummerpuyHas IK-3./1.4
KOMMYTallus KJII0ueH.
30 Yennurenn MOIHOCTH B KIFOICBOM PEXHME. Hecummerpuunas | [1IK-3.J1.5
KOMMYTAIIHs KIIOYEH.
31 Yeunmurenn MOHIHOC:’FI/I B KJIFOUEBOM pekume. JlnaronanbHas OIIK-4./1.4
KOMMYTAIIHs KIIOYEH.
32 Tunossle cxembl BkimoueHus OV (MHBepTUpYIOLIEe M[K-3.1.1
BKJIFOUCHHE).
33 Tunossle cxemspl BkitoueHus: OY (HenHBepTHpYIOIIEe IK-3.1.2
BKJIFOUCHHE).
34 Peanu3zanus koppektupyronmx ycrpoiicts Ha OVY. I1K-3.J1.3
35 Peanu3zanus HEIMHENHBIX XapaKTEPUCTUK Ha OCHOBE THOJHO- I1K-3.]1.4




PE3UCTUBHOM STYEHKHU.

36

[TocTpoeHue cxeM, peanu3ynX HeTUHEHHbIE CTATHYECKUE U
JTUHAMUYECKHE XapaKTePUCTUKH PJIEMEHTOB U YCTPOMCTB
CHUCTEM aBTOMATHUYECKOTO YIIPABJICHHS Ha OCHOBE
OmnepanrMoHHbIX ycrinTeneil. HenmuelHocTs Bua
«OrpaHuyeHue»

IK-3.4.5

37

[TocTpoeHue cxeMm, peanu3yrlnuX HEIUHEHHbIE CTATUYECKHUE U
JMHAMUYECKUE XapPAKTEPUCTUKHU AJIEMEHTOB U YCTPOUCTB
CUCTEM aBTOMATHUYECKOI'O YIIPABJICHHS HA OCHOBE
OnepalMoOHHbIX ycunuTened. Henuneltnocts Buaa «30Ha
HEYYBCTBUTEIBLHOCTH

OIK-4.]1.4

Bormpocsr (3amaun) nis 3adera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Ne i/t

[Tepedyens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHJUKATOpa

V4eOHBIM IJIAHOM HE MpEaAYCMOTPCHO

[lepeuenr TeM [l KypCOBOTO MPOECKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOThI
MpeICTaBJICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne i/t

KypcOBOl pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOT'O MTPOSKTUPOBAHMSI/BBITIOTHEHUS

MotHocTd. UuauBuyansHoe T3

HpO@KTI/IpOBaHI/Ie QJICKTPOHHBIX YCHIIMTCIBbHBIX YCTPOﬁCTB MaJjou

Bompocel st mpoBelneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

No

o/

[TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHIUKATOPA

VYKaxkuTe Kak JOJKHBI ObITh CBA3aHBI KpUTUUYECKOE 3HAUCHUE
koa¢dunrenTa 00paTHOM CBsI3U PKp ¢ KOIPPUITUEHTOM
yeunenus K ycunurens 6e3 o6paTHO# cBs3H [UI1 BOSHUKHOBEHUS
caMOBO30YKICHUSI.

I.Bxp=1/K

2.Bxp>1/K

3.Bxp<1/K

OIlK-4./1.4

VKaxxuTe Kak MOBBICUTh CTA0MIIBHOCTh YaCTOThI reHeparopa.

1. crionp30BaTh CXeMbI KBapIEBBIX T€HEPATOPOB
2. Ucnonb3oBath cxembl RC-renepaTopos
3. Ucnonp3oBatk cxembl LC-reneparopos

MK-3.]1.1

Pacnpe;[enHTe B HpaBHHBHOﬁ MOCJICA0BATCIILHOCTHU AJITOPUTM
OIMPECACIICHUS DKBUBAJICHTHOT'O COITPOTUBIICHHUA LICTINA

IMOCTOAHHOI'O TOKAa CO CMEIIaHHBIM COCIMHCHHUEM PE3UCTOPOB,

MK-3.]1.2




METOAOM CBeprIBaHI/ISI.
R 2

R4
™

IE E

o Ra=Ri23+R4

| Riz=R1+R2

!“ 1 _1,1
2 Rizz R1z R3

VYxkaxure Kakoil popMbl HanpspKeHHE HOPMHUPYETCS Ha BBIXOJIE

TpUrTepa.

1. mpssMOyTONIBHOU
2. TpeyroiabHOM1

3. CUHYCOMIAJIbHOU
4. mpou3BOJIBLHOMN

TK-3.71.3

BLI6epI/ITC AJI1 9€T0 HYXKHBI JTUOJHO-PE3UCTUBHBIC STYCUKH

(APS).

1. IJIg peain3ali TUITOBBIX Kyco‘-IHo-J'IHHefIHBIX XapaKTCPUCTHK

2. 7Sl OTpaHUYEHUs TapaMEeTPOB BXOJHOTO CUTHAJIA

3. UIsl OTpaHUYEHMS TapaMETPOB BBIXOJHOTO CUTHAJIA

4. nyist mpeoOpa3oBaHMs CUTHAJIOB IEPEMEHHOTO TOKa B
MMOCTOSIHHBIMH,

5. ang obecriedeHust 3alIOMUHAHUS HaPsHKEHUH TOpOros
cpabaTbIBaHUsI TUOJIOB M CTYIIEHYATOTO H3MEHECHHMS
kod(urmenta nepemaaun BxogHoro Usx u ormoproro Uorm
HaIpsHKEHUN.

TIK-3.]1.4

IIpu nogaue CMHYCOMIaIBHOTO CUTHAJIA HA BXOJ MHTETpaTopa
IIOJIYYaeM. . .

TIK-3.]1.5




1. GpunbTp BEpXHUX YACTOT
2. GWIBbTP HUKHUX YaCTOT
3. GUABTp CPeTHUX YACTOT

[Ipy cuMMeTpUYHOI KOMMYTAIIMH KJIFOUEH, IJIs Cilydast akKTUBHO-
WHIYKTUBHOW Harpy3Ku, TOK B HarpyskKe...

1. He pepbIBaeTCs
2. mpepbIBaeTCA
3. UMeeT KpaTKOBPEMEHHbBIE PA3PhIBBI

OIIK-4.]1.4

Bri6epute U3 nepeyrcieHHOro no KakoMmy rnapamerpy
KJIACCU(UIUPYIOT YCUITUTEIH:

1. mo pexxumy paboThl (JTMHEHHBIC U HETUHEHHEIE),
2. 110 KOJIMYECTBY KaCKaJ[OB YCUIICHHS,

3. 10 DIIEMEHTHOH Oase,

4. o Ha3BaHUIO

TIK-3.]1.1

[IpuMecHBII TOIYIIPOBOJHUK — 3TO

1.Cmech HECKOJIBKUX Pa3INYHbIX MOJIYIPOBOIHUKOB.

2.CnuiaB KpeMHUS U TepMaHMUsL.

3.IToynpoBOHUK, coep kAU B HEOOIBIIOW KOHIIEHTPAIIUN
IIPUMECH C BaJIEHTHOCTHIO, OTJIMYHOM OT BaJIGHTHOCTU
OCHOBHOI'O BEILIECTBA.

4.MexaHu4eckasi CMECh YaCTHI] METaJlIa U IUIIEKTPHKA.

TK-3.]1.2

10

[TonmyyeHue NoIYIPOBOJHUKOB P-TUIIA 0OECIICUUBAIOT IIPUMECH:
1.C BaJIGHTHOCTbHIO MEHbIIEH, YeM y ucxogHoro Marepuana (In,
Ga).

2.YetsipexBanentusie (C, Sn).

3.IlatuBanentHsie (As, Sb).

4.C BaJ€HTHOCTBIO OOJIBLIEH, YeEM Yy UCXOIHOTO MaTepHaa.

TK-3.71.3

11

ConocraBbTe Ha3BaHUSI OHEPTCTUYICCKUX ypOBHeﬁ MMPpUMECHOT'O
MOJIYITPOBOAHUKA C HAUMCHOBAHUSAMMU:

e
] @) 1
2
O O
3

A) 3oHa IpoOBOIUMOCTH,

b) Banenrtnas 30Ha,

B) 3anpemennas 30Ha.

3anumuTe BeIOpaHHbIE OYKBBI 110 COOTBETCTBYIOLIUMU
muppamu: 1- ,2- ,3-.

TIK-3.]1.4




12

OCHOBHBIMHU MNOABUXXHBIMU HOCUTCIIIMU B IIOJIYIIPOBOAHHUKE P-
THUIIA ABJIAKOTCA:

1.27eKTpOHBI.
2.11onoXUTEIbHBIE NOHBI.
3.0tpunarenbHbIe HOHBI.
4. JTpIpKu.

TMK-3.]1.5

13

OCHOBHBIMHU IMOABMXXHBIMU HOCHUTEJISIMU B IIOJIYIIPOBOJHUKE N-
THUIIA ABJIAIOTCA:

1.ITonokuTenbHBIE HOHEL.
2.DOJIeKTPOHBI.
3.0TpunarenbHbI€ HOHBI.
4. JIpIpKH.

OIIK-4.]1.4

14

ConocraBbTe KaKue U3 MPEAJIOKEHHBIX OIBUKHBIX HOCUTENIEH
B I[IOJIYIIPOBOJIHUKAX COOTBETCTBYIO:

1. p-tumy,
2. N-THILy.

N3 npenoKeHHbIX:

A) IlonoxuTenbHbIE HOHBI.

b) DnexTpoHsl.

B) OtpunarenbHble HOHBI.

I') dpipku.

3anuiuTe BIOpaHHbIE LU PHI O COOTBETCTBYIOIIUMU
OyKkBaMu:

1- ,2-

TK-3.]1.1

15

CormocTaBbTe BHJI ITpoIiecca

A) nudpdysns,

b) npeiid
HOCHTENS B TIOJIYIPOBOJHUKE U €70 ONIUCAHUE:
1) JIBuxkeHue HocuTenel 3a cYeT 3JeKTPUYECKOTo MOJIs.
2) XaoTHUeCKOE TEIJIOBOE IBUKEHHUE HOCUTENEH.
3) JIBmkeHue 3a cueT Pa3HOCTH KOHIIEHTpAITUil.
3anuiuTe BRIOpaHHbIE IU(PBI 10 COOTBETCTBYIOIIUMHU
OyKBaMu:
A- ,b-

TK-3.]1.2

16

HOJ’IyTIpOBO,Z[HHKH. MexaHu3m SHCKTquCCKOﬁ IpOBOAUMOCTH.
Bungsr MOJIYIIPOBOJJHUKOB. HpaKTI/I‘{eCI(OC IMPUMCHCHHUC.

TK-3.71.3

17

I[I/IO,Z[. Twune! 1MOI0B. XapaKTepI/ICTI/IKI/I U nmapaMeTpbl JUOJOB.

MK-3.]1.4




18 | DnekTpoHHBIE KOMIIOHEHTHI. Kitaccudukarus. IMK-3. /1.5
19 | duomHo-pesuctusHbie stuciiku (JIPS). Onpenenenue. OIIK-4./1.4
Hasnauenwue. YcnoBHoe o6o3nauenue JPS.
20 | OCHOBHBIC IIEMEHTHI YJICKTPOHUKH. [K-3.14.1
21 | YkaxuTe KaK JOJDKHBI OBITh CBSI3aHBI CIABHT (a3 Qyc [K-3./1.2
HaTPSDKCHUS YCUIIATEIIEM CO CIIBUTOM (a3 (OC HAMpPSHKEHUS B
e 0OPaTHOM CBSI3M JJIs1 BOSHUKHOBEHHS CaMOBO30YKICHUSI.
1. pyc + @oc = 2nn (n — 1eJI0€ YKCIIO),
2. pyc + @oc = 1/2nn (n — uenoe 4ucio),
3. pyc + @oc = mtn (n — 1eI0e YUCIIO).
22 | AMIUTUTYIHBIA MOZYJISITOP — 3TO ... K-3.11.3

1. npeo6pa30BaTenL INOCTOAHHOI'O CUI'HaJia B HepeMeHHLIﬁ




(UKCUPOBAaHHOM YaCTOTHI,
2. mpeoOpa3oBaTeib HIEPEMEHHOT0 CUTHAJA B TOCTOSTHHBIN

3. mpeoOpa3oBaTelb IEPEMEHHOTO CUTHAJIA B IEPEMEHHBII
JPYIOM YaCTOTBI.

23

Bri6epuTe B kakux yctpoiictBax CAY uyaie Bcero
HMPUMEHSIOTCSI BBITPSIMUTEIIH

1. B MCTOYHHMKAX MUTAHUS,
2. B CETEBBIX (PHIIBTpAX,
3. B CWJIOBBIX IIPUBOAX.

TK-3.]1.4

24

Tpurrep popmMupyeT BHIXOIHOM CUTHAI TIPU M0JIa4€ BXOIHOTO
CUTHAJA. ..

1. mpou3BOJILHOMN (HOPMBHI,
2. onpeAenéHHOro BHU/IA,
3. ¢ HyJIEBOM aMIUIUTYAOM.

TIK-3.]1.5

25

Ykaxxute npuMep NIpUHIMIINAIBHON IeKTpudeckoi cxema JIPSI:

OIK-4.]1.4

26

Hpetid Hyns B peaJTbHOM MUHTErpaTope - 3TO

1. mosBaeHHnE BBIXOJHOI'O HAIIPSIPKCHUA TTPU HYJIICBOM
BXOJHOM HaIIPAKCHHU,

2. CHIDKCHHE BBIXOOHOI'O HAITPSPKCHUA,

3. U3BMEHEHHE YaCTOTHI BBIXOJHOI'O HAITPSIPKCHUA.

TIK-3.]1.1

27

K HemocraTkam pexumMa CHMMETPUYHON KOMMYTAIIMU
OTHOCHTCH:

1. noBbIIIEHHBIN YPOBEHD IMyJIbCALIMI TOKA Ha HArpys3Ke,
2. He CTaOUIIbHOCTD BBIXOHOT'O HaNPsKEHUS,
3. y3KHii JUana3oH U3MEHEHNUs CKBa)KHOCTH UMITYJIbCOB.

TK-3.]1.2

28

Ycunurenu kiaccuGUIUPYIOT TO:

1. poxy Toka (MMOCTOSIHHBIHN U IEPEMEHHBIN ),
2. 10 YaCTOTHBIM XapaKTEPUCTHKAM,

3. IO KOJTMYECTBY KAaCKaJ0B YCUIICHUS,

4. 10 Ha3BaHUIO.

TK-3.71.3

29

ConocTaBbTe Ha3BaHUS DJIEMEHTOB U MX 0003HAYEHHE HAa CXEME:

[K-3./1.4




5.
A) 3azemiieHue.

b) Konnencarop.

B) Pesucrop.

I') [lepeMeHHBIN pe3UCTOP.

J1) TlepemMeHHBIN KOHIEHCATOP

3anumuTe BRIOpaHHBIE U(PHI 1O COOTBETCTBYIOIIMHE
OyKBaMH:

A - QE- 9B- 9F_9I[- .

30 | ComocTaBbTe CXE€MY BKIIOUECHHUS BBITPSIMUTEIBHOTO JHOA TS MK-3.11.5
UCCIICI0BAHUS:
A) npsmoii BetBu BAX,
b) obparHoii BeTBu BAX,
CO CXE€MaMH IOJKIIIOYECHUS:
Q Q
.y O
v V) : -
1 2
Q Q
+ +
Vi » Y v —
Q Q
3 4
3anuuuTe BBIOpaHHbIE HU(PHI 10 COOTBETCTBYIOIIMMHU
OyKBaMu:
A- ,b-.
31 | INopsmok pacuera Tpex(as3HBIX ceTell ¢ HepaBHOMEPHOM OIlK-4./1.4

Harpyskou ¢as:

1) onpenensoT cedeHrue MpoBOOB, CUUTAsE HATPY3KY
PaBHOMEPHOI;

2) pacmpeensaroT 0 BO3MOKHOCTH Harpy3Ky Mexy dazamu




PaBHOMEpPHO;
3) onpenensioT pa3Hble WK MexK(pazHbIe TOTEPU HANIPSHKEHUS;
4) npu HEOOXOANMMOCTHU MEPEPACTIPECISAIOT HArPY3KY MEXKITY
¢bazamuy;

5) nenarT MPOBEPOYHBIN pacyer.

32 | Ilopsimok pacueTa TOKOB KOPOTKOT'O 3aMbIKAHUS 10 PACYSTHBIM K-3.14.1
KpPUBBIM:

1) HaXOIAT pacueTHOE CONPOTUBIICHHE;

2) HaXOJAT IO PACUCTHBIM KPUBBIM MTEPHOANICCKYIO
COCTABIISFONIYIO TOKa KOPOTKOTO 3aMbIKAHHUS;

3) NpUBOIAT pacUETHOE CONMPOTUBICHUE K HOMUHAIBHOMN
MOIIIHOCTH BCEX TEHEPATOPOB B CXEME;

4) HaxoasT abCOMIOTHOE 3HAYEHUE TOKA KOPOTKOTO 3aMbIKaHUs
JUTSI TEHEPATOPHOTO HATIPSIKCHHSI.

[lepeyeHb TeM KOHTPOJIBHBIX PaOOT MO JMCIUIUIMHE OOYYAIOMIMXCS 3a0YHOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
MH/IMKATOPOB, XapaKTEpU3YIOMUX d3Tanbl (HOPMUPOBAHHS KOMIICTCHLIMH, COJepXkKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpylOIIMX NOPSAAOK M IPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M IMIPOMEKYTOUYHON aTTeCTaluy 00y4JaroIInuXCs
I'VAIL

11. Meroaudeckue yka3aHus i 00y4JaOIIUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOGHHMIO JIEKIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKOe U SICHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMM B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(QOPMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO [O3HaHMS, HOBEHUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOITMUYECKYIO,
OpPraHU3alMOHHYI0 U MH(POPMALMOHHYIO (YHKUUHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYAIONIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS 1EIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— TIOJy4YyeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHE MNpo(ecCHOHATBHO-/IEIOBBIX  KauecTB, JIIOOBU K  TpPeaMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITIEHHMS.

— TOsBJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboTHI;




— TMOJy4YeHHE 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHSI HAYKM M TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailline rofbl;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepwal (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKEHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, I[OBTOPSITH HX B  Pa3IUYHBIX
(bopMyITUPOBKax);

— TOTy4YeHHE TOYHOTO OHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JlekMOHHBI MaTepuas MOXKET CONPOBOXKAATHCA JIEMOHCTpallMed ClaijoB U
UCIIOJIb30BaHUEM pa3[aTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JHUCKYCCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJIEIbHBIX TEMATHK 110 JUCIUIIIIMHE.

CrpyKTypa NpeaocTaBiIeHUs JEKIMOHHOTO MaTepraa:

- IEKLUA C UCIOJIb30BaHUEM CIIAii10B

- OCHOBHBIE MOHSATHS O IPOBOJAUMOCTH MOJIYIIPOBOJHUKOB

- CTPYKTYypa IOJIyIPOBOJIHUKA

- CTpOEHHUE MOJIYIPOBOAHUKOBBIX IPUOOPOB

- BAX pa3nu4HbIX MOITYIPOBOJHUKOBBIX IPUOOPOB

- IOCTPOCHUE PA3JIMYHBIX FJIEKTPUUECKUX CXEM Ha OCHOBAaHUU

CBOWCTB IOJIYTIPOBOJIHUKOBBIX PUOOPOB

Jlex1iuu OCHOBBIBAIOTCS HA YUeOHOM MTOCOOHH:

[MunurakoB B.®., Tlonskosa T.I'., Ilumumako J[.B. Dnekrponuka: ydeOHOE
noco6ue / [Tox pen. Hunmakosa B.®.  CII6.: I'YAIIL — 2015. - 216¢

11.2. Meroauueckue yka3aHus JUIsl OOyYaroIUXcs 0 IPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI
[TpakTryeckoe 3aHATUE SABISETCA OAHOM M3 OCHOBHBIX (pOpPM OpraHu3alMy y4eOHOro nporecca,
3aKJIIOYAIOIIAsCS B BBHIMOJHEHUH OOYYAIONIUMHKCS 10/ PYKOBOJICTBOM  IIPEIIO/IaBaTEIs
KOMILIEKCa YYeOHBIX 3aJJaHUH C LEeNbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOU
JUCLIUILIMHBL, IPUOOPETEHUSI YMEHUN U HABBIKOB, OIbITa TBOPUECKOH JEATEIbHOCTH.

Lenbt0 MpakTUYECKOTO 3aHATHUS JUIsl 00y4aroIerocs BiseTcs NpUBUTHE 00ydYaroIMMCs
YMEHUI U HAaBBIKOB ITPAKTHYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00y4YarOMIMMCs IPaKTUYECKUX 3aHITHI:

— 3aKperuvieHue, yriayOleHue, pacllupeHHe M JAeTalu3alus 3HAHUW TNpU peleHUuU
KOHKPETHBIX 3371a4;

— pa3BUTHE T[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOJAMKaMU H3Y4YEHHS KOHKPETHOM ydeOHOM
JVCLUATIINHBI;

— BbIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS] TOJTYYEHHBIX 3HAHWM JUIs
BBIIIOJIHEHUS 3aJaHUN;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaJTbHON (popm
o0OyueHusl.

TpeOoBaHusI K NPOBEICHUIO TPAKTHYCCKUX 3aHATUN
Ob6s3amenvho 014 3an0IHeHUs. npenooasamenem
Meroanueckue ykazaHus U TpeOOBaHMS K TIPOBEACHUIO MPAKTUYCCKUX 3aHATHH
NPUBENICHBI B CIICAYIOIINX UCTOYHHUKAX
Mumuiakos B.®., /1.B. lllumnakos, E.B. Anucumosna. [IpoexkTupoBanue 31eKTPOHHBIX
YCUIIMTEIBHBIX YCTPOICTB Manoil MomHocTu: yueoHoe nocodue. — CI16.: I'VAIL- 2015 — 99¢




11.3. Meroauueckue yKazaHUs s OOYYaIOIIMXCS IO BBIMOJHEHUIO JIAOOPATOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpPHBIX pabOT oOydyaroluMics MAOKEH YINIyOUTh U
3aKpeNUTh 3HAHMA, NPAKTUUECKUE HABBIKHM, OBJAJETh COBPEMEHHOM METOAMKONM M TEXHMKOH
IKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEpUCTUKOH 0O0ydaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Beinonnenue 51abopaTtopHbIX paboOT OO0y4aromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3yYeHHs] JTUCHMIUIMHBI, OIpenessieMoil y4eOHbIM IUTAaHOM, M OTHOCHTCA K CpEICTBaM,
o0ecreyrBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33Ja4 00y4aroIerocs:

— TpUOOpEeTEeHHE HAaBBIKOB MCCIEAOBAHUSA IIPOLIECCOB, SIBJIEHUH U OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHHEe, PAa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX HaA
JCKIHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIMK 10 N3y4aeMOH TUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pubopamu.

3ajanue ¥ TpeOOBaHUs K POBEJICHUIO JJaO0PAaTOPHBIX PaboT
Metoauueckie yKa3aHHs, BapUaHTBl HWCXOAHBIX JAaHHBIX W TpeOOBaHUSA K
BBINOJIHEHUIO J1a00paTOpHBIX pabOT BBLAAIOTCA KaXIOMY CTYAEHTY Iepell IpOBEACHUEM
UCCIICJOBAHUM.

IIpoBenenue 1abopaTOpHBIX PabOT periaMeHTHpYeTCsl NpaBUIaMU OXpaHbl Tpyda M
TEXHUKA O€30MacHOCTH, YyTBEpKIeHHbIMH pekropoM ['YAIIL. 3amanue Ha BBIIOIHEHHE
7a0opaTOpHBIX pPaboOT ompezensercs MpernojaBaTesieM B COOTBETCTBUM C  HACTOsIIEH
IPOrpaMMOM JTUCHUIUIMHBL «OJEKTPOHUKAa» M Yy4eOHbIM IIaHOM HampasieHus 16.03.01
(MeToaMUecKue YKa3aHus MPUBEACHBI B 2JIEKTPOHHBIX pecypcax Kadeapsl)

Crpykrypa u ¢popma oTueTa o 1abopaTopHoi paboTe

Otuer o nabopaTopHoit paboTe umeer (opMy I'MIEPTEKCTOBOIO TOKYMEHTA,

COJIEprKalllero 3aJlaHue Ha JJaOOpaTOpHYIO paboTy, KpaTKUE TEOPETUYECKUE CBEIEHUS 110
TeMe paboThl, ONMMCAHUE CXEM U AJITOPUTMOB, UCIIOJIb30BAaHHBIX IIPU BBIOJIHEHUH PAOOTHI,
Pe3yJIbTaThl BHIYMCIUTENIBHBIX SKCIIEPUMEHTOB B BUIE IPAPUKOB (JUarpamm), a TAKKe BbIBOJIbI
10 UTOTaM MPOJAETaHHON paboThI

TpeboBanus K 0hOpMIIEHHIO OTYETA O JaOOPATOPHOH padboTe
OTyer nOMKEH CoJep)KaTh TUTYJIBHBIA JINCT, a €ro COJEpX)aHUE JODKHO OBITh
opopmieno cormacHo 'OCT 7.32 — 2017. HopMaTuBHas NOKyMEHTalus, HeoOXoaumas IJis
odopmiteHus, IpuBeIeHa Ha 1eKTpoHHOM pecypce ['Y ALl https://guap.ru/standart/doc

11.4. Meroauyeckue yKazaHusl JUIsl OOYYarOUIUXCS IO TMPOXOXKIACHUIO KypCOBOTO
IPOEKTHPOBAHUS/BBINIOJIHEHUS] KYPCOBOW PabOTHI (eciu npedycmMompeno yueOHnviM HAAHOM NO
O0auHOU oucyuniuHe)

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 (OPMUPOBAHUS Yy 0OYUAIOLIUXCS OTbITA
KOMILIEKCHOTO PEIICHUsI KOHKPETHBIX 337129 POPEeCCHOHATBHOMN IS TETLHOCTH.

_Meronuueckue yka3aHus K KypcoBoil paboTe mpuBeIeHBI B UCTOUHHKE:

[Mvnutako B.®., [1.B. lIumnakos, E.B. AnucumoBa. [IpoekTrpoBanue 3J€KTPOHHBIX
YCUIIMTEIBHBIX YCTPOICTB Manoil MomHocTu: yueoHoe nocodue. — CI16.: I'VAIL- 2015 — 99¢

CTpyKTYpa HOSICHUTEILHOMN 3aMCKHA KYPCOBOr0 IpoekTa/ paboThl
1. TuTynAbHBIN THCT
2. Beenenne




3. AHanu3 TEXHUYECKOTO 3aaHus

4. Pacuet OKOHEYHOTO Kackaja yCuieHus, padoTaromiero B kiacce B

4.1. BeiOOp TpaH3UCTOPOB MOIIIHOTO KacKaja YCUJICHUS

4.2. PacueT mioma iy TermI00TBOIA U YKCia MapalyieIbHO BKIIOUYEHHBIX TPAH3UCTOPOB

4.3. Pacuer BeJIeUMH CONIPOTUBIIEHUHN YPaBHUTEIbHBIX PE3UCTOPOB

4.4. PacueT TepMOCTa0MIM3UPYIOUINX PE3UCTOPOB BHIXOJHOTO Kackaaa

5. Pacuer npeaBapuTesIbHBIX KaCaJ0B YCUJIEHHUS

5.1. Bo16op TpaH3UCTOPOB MpEIBAPUTEIHHBIX KACKAIOB YCUIICHUS

5.2. PacueT conpOoTUBIEHUI TPOMEKYTOUHBIX KACKa/I0B YCUIIEHUS

5.3. CTbIKOBKA KacKa/I0B yCUJICHUS] MHOT'OKACKaJIHOTO YCHUJIUTEs

6. Pacuer BHEIIHUX LieNel YCUIIUTENSA

6.1. Pacuer koadunrenta ycuiaeHus: 0XBaTbIBa€MOM YacTH ycuiuTens u koddduinenra
nepeiayn OTPUIIATeIbHONW 00paTHOM CBSI3U

6.2. Pacuet mapamMeTpoB BHEIIHUX 1ENEH YCUIIUTEIIS C MapaJIeTIbHOW OTPULIATEIIbHOM
00paTHOH CBS3bIO M0 HAIPSKEHUIO

6.3. Pacyet TpeOyeMoli TOYHOCTH U BBIOOP THIIA PE3UCTOPOB

7. IlppuHIHANIHATIBHAS DJIEKTPUYECKAsT CXEMA YCUIIMTEIIS

8. MaremaTnyeckoe MOIETUPOBAHUE DIIEKTPUUECKON CXEMbI YCHUIIUTEIIS.

9. COOpOYHBIH UepTEK KOHCTPYKITUH pa3pabOTaHHOTO YCHITUTEIS.

10. 3aknroueHue

11. bubnmuorpaduyueckuii CIUCOK

TpeboBanwst kK 0OPMIICHHUIO MMOSCHUTEIBHOM 3aIMCKH KYPCOBOTO MPOEKTa/ pabOThI
HopmaTtuBHash JOKyMeHTalust, HeoOxoaumas Uit OQOpMIICHHs, MpUBEAECHA Ha
aekTpoHHOM pecypee I'Y AIL https://guap.ru/standart/doc

11.5. Meroauueckue ykazaHus JUIsl OOYYaIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B xoze BBIMOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYUYAIOUIUIICS BBHIONHSAET paboTy Mo
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IpErojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydaronuxcst Mo 3a04HOM ¢opme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBbHYIO paboTy.

B mporiecce BBITTOJIHEHHUS CaMOCTOSITENBHOM paboOThI, y oOyuaromierocs (popMupyercs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBaTh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AlIUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYEeHHs, TOMOTaeT TMOJYYUTh HABBIKM TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarOTUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo AUCIHUILTHUHE;

— METOAMYECKHE YKa3aHHS IO BBHIMOJTHEHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcs
10 3204HOU (hopMe 0OyUeHHs).

11.6. MeTtoauveckne yKazaHusl [UIsI OOYYarOIIMXCS TIO TMPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texkymuit KOHTPONb YCIEBAEMOCTH TMpeAyCcMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHHS X0JIa OCBOCHUS
IUCIHATIINHEL

Tekymuid KOHTPOJL YCIIEBAEMOCTH CTYJICHTOB IPOBOAMTCS IIyT€M MOHUTOPHHTA
pe3yNbTAaTOB BBIMOJIHEHUS JA0OPATOPHBIX padOT, KOHTPOJBHBIM BOMPOCAMH HA 3allUTe



NPAaKTUYECKUX M J1a0OpaTOpHBIX paboT, MyTeM MOJy4YeHUsT OOpaTHOM CBSI3M BO BpeMs
MIPOBEJICHUS JIEKIINI

11.7. MeToauveckue yKa3aHus i1 OOydYaIOMUXCS MO MPOXOKICHHUIO IMPOMEKYTOYHON
aTTeCTallUH.

IIpomexxyrouHass  arTectanus  OOydYalOmUXCS — MpeaycMaTpuBaeT  OLICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB OOy4YeHHS MO muciumuinHe. OHa BKIIOYACeT B
cebs:

— 9JK3aMeH — (opma OILEHKH 3HAaHWH, TONYyYEHHBIX OOYYarOIIUMCS B IMPOLECCE
W3YYCHHUS BCEH TUCIUILUIMHBI MJIM €€ YaCTH, HABBIKOB CAMOCTOSATEIBHOU PabOThI, CIIOCOOHOCTH
NPUMEHSTh HMX JUIS PEIICHHUS MPAKTUYSCKUX 3aJad. DJK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MEPHOJ] SK3aMCHAIIMOHHOW CECCHMM W 3aBEPIIACTCS AaTTECTAIIMOHHOM OIICHKOW «OTIMYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEITHHOY.



Jluct BHeceHUs: U3BMEHEHUH B pabouyio MporpaMmy JTUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




