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1. HEJIA U 3AJIAYU OCBOEHU S JUCIIUIIJIMHBI

Leablo sBIsIETCS MOATOTOBKA OOYYAIOUIMXCS K MPOEKTHO-KOHCTPYKTOPCKON MESTEIBHOCTH II0
HanpaBieHuto OakamaBpuata 12.03.02 «OnToTexHHMKa»  IMOCPEACTBOM  OOECHEeUeHHs]  ITaroB
dbopmupoBaHus KoMmeTeHui, npexycMoTpeHHbIXx PI'OC, B yacTH MNpenCTaBICHHBIX HUXKE 3HAHMM,
YMEHUU U HAaBBIKOB.

33}13'{[/1: HU3YUCHUC MOHSATHUIHOTO arrapara JUCHUILIIMHBI, OCHOBHBIX TCOPCTUUCCKUX MOJIOKECHUHM
U MCTOJAOB, MPUBUTUC HABBIKOB ITPUMCHCHHA TCOPCTUYCCKUX 3HAHUHN AJId pCHICHUA MMPAKTUYCCKUX 3a1aY

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucummuimna b1.B.12  «[IpeoOpa3zoBaTenpHas TEXHHMKa» OTHOCHUTCS K BapuUaTHBHOM dYacTu
IIPOrpPaMMBI.

Jlns u3ydeHust TaHHOW JUCUMIUIMHBI HEOOXOJWMBI 3HAHUS, YMEHHUS U HaABBIKH, (popMupyemble
npeauecTByomumMu aucuuiimHaMu: b1.B.02 «DyHKIIMOHAIBHBIE 3JIEMEHTHI AIEKTPOHHBIX YCTPOUCTBY,
b1.B.07 «Ontuueckue maTepuaibl U TEXHOJIOTHI.

[lepevyeHpb AUCIUIUINH, 3HAHUS, YMEHHUS U HABBIKUA KOTOPBIX (POPMUPYIOTCS NapalIeNIbHO C TaHHOK
muciuniunoit:  B1.B.JIB.04.01 «Curnansubie mnponeccops», b1.B.JIB.04.02 «IIporpammupyembie
JIOTUYECKUE UHTETPAJIbHBIE CXEMBD».

[lepeueHp mocnemyrOmUX JUCHUIUIMH, A KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHHUS M HaBBIKH,
dbopmupyembie nanHou quctumumHoi: b2.B.05(I1x) «[IpegaunnomMuaas mpakTUKay.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHHUITVIMHBI

OcBoeHne TUCHUIUIMHBI HApaBIeHO Ha (HOPMUPOBAHHUE AIIEMEHTOB CJEIYIOUINX KOMIIETCHIIUN B
cootBercTBUU ¢ @PI'OC BO 1 OIl BO no ganHOMY HallpaBJI€HHIO TOATOTOBKHU:

IlepeyeHnn MuIaHNpPYeMBbIX pPe3yJIbTATOB 00y4YeHHs M0 AMCHHILIHHE (MOIYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKeHUSI KOMIIeTeHI Uit

Komnerennus

HNuaukaTopbl 10CTHXKEHUS
KOMIIeTeHIU I

Pesynbratel 00yyeHus

IK-2 Cnocoben
apryMEHTHPOBAaHO
BEIOMpATh U
peaan30BBIBATh HA
npakTike 3G HeKTHBHYTO
METOJTUKY
9KCIIEPUMEHTAIILHOTO
HCCIIEIOBAHMS
rapamMeTpoB 1
XapaKTEePUCTUK
IpUOOPOB ONTOTEXHUKH,
OIITHYECKHX U ONITHKO-
JJIEKTPOHHBIX CHCTEM,
KOMILIEKCOB
Ppa3Iu4IHOTO
(YHKIIMOHAITEHOTO
Ha3HAYCHUS

IIK-2.1 Bei6upaet 3 pexTiHBHYIO
METOJMKY SKCIIEPHMEHTAIHHOTO
HCCIIEIOBAaHMS TIAPAMETPOB U
XapaKTEepPUCTUK MPHUOOpPOB
OIITOTEXHUKH, ONITUYECKUX U ONTHUKO-
JJIEKTPOHHBIX CHCTEM, KOMILJIEKCOB
pa3n4YHOro ()YHKIMOHAILHOTO
Ha3HAYCHUS

3naet: Kak aprymMeHTHpOBaHO BEIOMpATh

3G PEKTUBHYIO METOANKY 3KCIIEPUMEHTAIILHOTO
WCCIIEIOBAHMS ITAPAMETPOB M XapaKTEPUCTHK
puOOPOB ONTOTEXHUKH, ONITHYECKUX U ONTHUKO-
JJIEKTPOHHBIX CHCTEM, KOMIIJIEKCOB Pa3IMYHOI0
(YHKIIMOHAIEHOTO HA3HAUCHUS

YmMmeeT: ApryMEeHTHPOBAaHO BEIOHPATh

3G PEKTUBHYIO METOINKY 3KCIIEPUMEHTAIILHOTO
WCCIIEJIOBAHMS TTAPAMETPOB M XapaKTEPUCTHK
pUOOPOB ONTOTEXHUKH, ONTHYECKUX U ONTHUKO-
AJIEKTPOHHBIX CHCTEM, KOMITJIEKCOB Pa3IMYHOI0
(YHKIIMOHAIEHOTO HA3HAUCHUS

Buageer: Merogamu  apryMeHTHPOBAaHHOTO
BbIOOpa 2P PEeKTUBHON METOANKH
9KCIIEPUMEHTAIBHOTO MCCIIEA0BaHMUS TapaMeTPOB U
XapaKTEepPUCTUK IMPUOOPOB ONTOTEXHUKH,
OIITHYECKHX U ONTUKO-3JIEKTPOHHBIX CUCTEM,
KOMIUIEKCOB Pa3IMYHOrO (pyHKINOHAILHOTO
Ha3HAYCHUS

IIK-2.2 Peanu3yeT Ha NIpaKTUKe

3¢ PEKTUBHYIO METOIUKY
SKCTIEPUMEHTAILHOTO MCCIIEA0BaHNS
IapamMeTpoB U XapaKTEPUCTHK

3uaer: Kak PCAIM30BLIBATh HA ITPAKTHUKC
3(1)(1)€KTI/IBHYIO METOAUKY OKCHECPUMCHTAJIBHOI'O
HCCIICAOBAaHU MTapaMETPOB U XapPaKTCPHUCTUK
HpI/I60pOB OINTOTCXHUKH, OIITUICCKUX M OIITHKO-
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DUTTNATT

MM

HpI/I60pOB OITOTCXHUKHU, OIITUICCKUX
1 OIITUKO-3JICKTPOHHBIX CUCTCM,
KOMIIJICKCOB PA3JIMYHOI'O
(byHKHI/IOHaJ'II)HOFO Ha3HA4YCHUA

JJIEKTPOHHBIX CUCTEM, KOMIUIEKCOB Pa3IMYHOTO
(YHKIIMOHAIEHOTO HA3HAUCHUS

Ymeet: Peann3oBbiBaTh Ha pakTHKE 3P PEKTHBHYIO
METOAUKY IKCIIEPHUMEHTAIBHOI O UCCIEOBAHNUS
rapamMeTpoB U XapaKTEPUCTUK IPHOOPOB
ONTOTEXHUKH, ONTHYECKUX U ONTHKO-3JEKTPOHHBIX
CUCTEM, KOMIUIEKCOB Pa3IHMYHOIO
(YHKIIMOHAIEHOTO HA3HAUCHUS

Baapeer: Meronamu peanusanyy Ha IPaKTHKE

3¢ PEKTUBHON METOIMKH HKCIIEPUMEHTAILHOTO
HCCIIE0BaHMs IapaMETPOB U XapaKTEPUCTUK
IpUOOPOB ONTOTEXHUKH, ONTHYECKUX U ONTHUKO-
9JIEKTPOHHBIX CUCTEM, KOMIUIEKCOB Pa3IMYHOIO
(YHKIIMOHAIEHOTO HAa3HAUCHUS
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4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

CTpyKTYpa AMCHUNIUHBI:

Kypc 4

®opMa KOHTPOns 3e. - WToro akaa.4acos
P P A Cem. 7 Cem. 8

cp | KoHT | se | O | new | mas | mp | ken | cp | KOHT
ponb ro ponb

WHaek HanMeHoBaHMe Sk3a 3auer 3aver KP Pece prp Skcnep dakT Yacos Skcnep Mo KoHTakT P KoHT 3. WUror

TNex Na6 np
c MeH cou. part THoe B3.e. THoe nnaHy yacel ponb e o

=1l

b1.B.
12

Mpeobpa3oBaTenbHas TexHUKa 7 7 5 5 36 180 180 52 92 36 5 180 18 34 92 36

OBO3HAYEHUAA:

Buabl npomexyTouHOI aTTecTanuu (BUABI KOHTPOJIS):
DK3 — DK3aMCH,;

3a0 — 3a4eT ¢ OIICHKOM;

3a — 3auer;

Buasl pador:

KoHTakT. — KOHTaKTHast paboTa 00y4aromuXxcs ¢ MpernogaBaTeseM;
JIek. — JeKLMOHHbBIC 3aHATHSI,

Jla6. — nmaGopaTtopHblie paboThI;

IIp. — nmpakTuyeckue 3aHATHUS;

KPIT — kxypcoBas pabora (KypcoBO IPOEKT);

PI'P — pacuerno-rpadudeckas padbora (pedepar);

CP — camocrosiTenbHas paboTa CTY/AEHTOB;

3.e. — 00BEM TUCIMIUIMHBI B 3a4ETHBIX eIUHHIIAX.
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ConepxxaHue TMCUMILIHHBI:
Ne HaumeHoBaHMe BHIOB 3aHSAITHII M TEMATHK, COeP:KaHUe

1 JICKITUOHHBIE 3aHsTHg 9 iT. o 2 yaca (18 gacoB):

Tema 1. UMnyJibcHBIE PeryasiTOPbI MOCTOSTHHOTO HATIPSIKEHH .

1.1 Perynsrop mepBoro Tumna (IIOHMKAIOIIHIA), BTOPOTO TUIA (TIOBBIMIAIOIINN), TPETHETO THIIA
(uaBepTupyromwmii). [IpuHIMI padoTH, BpeMEHHBIE ITUArpaMMbl. PerynnpoBo4HbIE W BHELIHHE
XapakTepUCTUKM  HMIYJIbCHBIX  MIpeoOpa3oBarerniell ¢ HEMOCPEACTBEHHOH  CBA3BIO.
[locnenoBaTenbHO-IapauIeNbHBIN peodpa3oBaTenb, kKouBepTepsl Kyka n SEPIC.

1.2 Meron ycpenHeHHss B TpPOCTpaHCTBE COCTOAHMU. IlocTpoeHme HenpepbIBHOW MOIENH
HUMITYJIbCHOTO TpeoOpa3oBaTedsl.

Tema 2. CuHTe3 CHCTEM YIIPABJIeHHS HMITYJIBCHBIX PEryJIATOPOB HANPSIKEHMA.

1.3 Pyynas u MamvHHas JTHHEapU3alMy HENPepbIBHOW MOAEIH UMITYJIBLCHOTO IpeoOpa3oBaTes.
[lepenaTounbie XapaKTEPUCTUKU UMITYJIBCHOIO Mpeo0pa3oBaTens Kak 00beKTa YIpaBIeHuUsI.

1.4 Cuctema ympaBieHUs IO BEIXOAHOMY HANPSKEHUIO. JIBYXKOHTYpPHBIE CUCTEMBI YIIPABICHHUSL.
Tema 3. OnHodasHbie HeynpaBJsieMble BbINPSIMATEJIH.

1.5 OgnononyneproaHasi cXxema BBIIPAMIICHHS C PA3IMYHBIMHA BUAAMHU HAIPY30K.
JIByXIIOTyTIEpHOJHBII 1 MOCTOBOM BBIPSIMUTENH C PA3IMYHBIMA BUAAMHU HATPY30K.

1.6 YMHOXHUTENN HANpPSHKCHUS: yOBOUTENIb HANPSDKEHUS, MapajuleNbHas M MOCJIEAOBaTeNbHAs
CXEMBI YMHO)KEHHSL.

Tema 4. MHorogasHble BbIIPSIMHUTEIN.

1.7 Tpexdaznsrit BBIIpSIMHATENH CO cpenHeil Toukoi. TpexdasHplit MOCTOBOM BBHITTPSIMHUTENb.
Tema S. Ynpasiasiemble BbIIPSIMATEJIH.

1.8 MocToBoil ymnpaBiseMblil BBIIPSIMHUTENb C IOJHBIM YHKCJIOM YIPABISEMBIX BEHTHIICH.
MocTOBOH ynpaBisieMblid BBIIPSMUTENb C HETOIHBIM YHCJIOM YIIPABIISEMbIX BEHTHIICH.

Tema 6. UuBepTOpBI.

1.9 ABTOHOMHBIE HHBEPTOPBI. IHBEPTOPHI, BEOMBIE CETHIO.

2 | nmabopatopHbie pabothl 8 wT. o 4 yaca u 1 wrt. no 2 yaca (34 vaca):

2.1 MccnenoBanne UMITyILCHOTO perymnaropa (4 yaca).

2.2 CuHTe3 CUCTEMBI YIIPABIICHHS MO BEIXOAHOMY HAIIPSKEHUIO (4 Jaca).

2.3 CuHTe3 CUCTEMBI YIIPABIICHUS MO CPEIHEMY U IMKOBOMY TOKY (4 daca).

2.4 YMHOXHTENN TOCTOSIHHOTO HanpsbkeHus (4 gaca).

2.5 Tpexda3zHble MOCTOBOW W HYJIEBOH BBIIPSIMUTENH (4 daca).

2.6 ABapuiiHble peXUMBI B Tpex(a3HbIX BRITPSIMUTENSIX (4 yaca).

2.7 YupaBisieMblil BRITPSIMUTEND (4 yaca).

2.8. ABTOHOMHBII1 HHBEpTOp TOKa (4 "aca).

2.9 ABTOHOMHBIN MHBEPTOp HampsbKeHus (2 gaca).

3 MIPaKTUYECKUE 3aHATHS OTCYTCTBYIOT.

4 | pacuetHo-rpadpuueckass  pabora  «[IpoekTHpoBaHHME  HMMITYJICHOIO  peryisiropa ¢
HEMOCPEJCTBEHHOM CBA3BIOY.

5 | camocrosTenbHas paboTa CTYAEHTOB: qac.
5.1. 3y4ueHne MaTepuasioB JIEKIUI 36
5.2. IloaroroBKa K MPaKTUYECKUM 3aHATUSIM -
5.3. IloaroroBka k 1a00paTopHBEIM paboram 36
5.4. PacuerHo-rpaduueckas padbora 20
Bcero: 92
5.5. IloaroroBka K 3K3aMeHy 36

Texkymuii KOHTPOAb: IIMCBMEHHBIH  KOHTPOJIBHBIM  OINPOC IO  HU3YYEHHOMY
TEOPETUYECKOMY MAaTepUally MW IOJYyYEHHBIM IIPAKTMYECKUM HaBbIKaM IIPOBOJMTCS Ha
MPAKTUYECKUX U JTa00PATOPHBIX 3aHATHIX.
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ne "
u/n Buasl yueOHbBIX 3aHATHI Oo0pa3oBaTe/ibHBIE TEXHOJOTHH
WnTepaxkTuBHas neKIus (JISKIHSI-BU3YaTH3AIHA).
1. | Jlexkuun WnpuBuayansHele ¥ TPYNNOBBIE  KOHCYJIBTAUM 10
JTVCLUTUINHE.
TexHomorus BBITTOJTHEHU S nabopaTopHBIX 3aJaHni
WHAWBUAYAIBHO.
2. | JlaboparopHas pabora TexHOMOrUs BBHIMONHEHUST JTa0OPATOPHBIX 3alaHUil B Malloi
rpymme (B Opuraze).
Homyck k nabopaTopHoii paboTe.
HNudpopMainoHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTHUH (JOCTYI K
CamocTosTenbHas pabora (opman YHHKAIL (nocty
3. OUOC ¢punmnana, k ObC ¢unmana, gocTyn K HHPOPMATHIOHHO-
CTY/CHTOB (BHEAyIUTOpHAS)
METOANYECKUM MaTepHasiaM M0 JUCLUILIMHE).
Kontpons  (mpomexyTouHas
4. | aTrectanus: 3a4er nim | TexHonorus ycTHOro onpoca.
9K3aMEH)

6. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTAIIMM JIJI1 OLIEHKUA KAYECTBA
OCBOEHMSA JNCIIUITVINHBI

dopma MPOMENKYTOUHOU aTTECTALHUH O HACTOSIIEN JUCUUILUIMHE — YK3aMEH.
IlepeyeHb BONPOCOB K IK3aMEHY

1. Tlomwkarommii perynstop. IlpuHmmn paboTbl, BHEWHSAS W PEryJIMPOBOYHAS
XapaKTEPUCTHUKHU.

2. lopbrmatonuii  peryasitop.  IlpuHmmn — pa®oThl, BHEMHSIS W PEryIUpOBOYHAS
XapaKTEPUCTHUKHU.

3. HUuBeptupyrommii  perymsarop. [lpuHiun paboThl, BHEMIHAS W PEryIMPOBOYHAS
XapaKTEPUCTHUKHU.

4. IlocnenoBarenbHO-MIApaJUIEbHBIN  perymsatop. [lpunmum — paboThl, BHEmHSAS U
PErYIUPOBOYHAs XapaKTEPUCTUKH.

5. Cucrema ympasnenusi dc-dc mpeoOpaszoBarensi ¢ oOpaTHOW CBSI3bI0 O HANPSHKEHUIO.
CTpyKkTypHas cxema, IPUHIIUIT PaOOTHI.

6. Cucrema ympasienust dc-dc mpeoOpa3oBaTenissi ¢ 0OpaTHON CBSI3bIO MO TMHKOBOMY TOKY.
CTpyKTypHas cxema, IPUHIIMIT PaOOTHI.

7. Cuctema ympasnenust dc-dc mpeoOpazoBarenst ¢ 0OpaTHOH CBSI3bIO IO CPEAHEMY TOKY.
CTpyKTypHas cxema, IPUHIIMIT PaOOTHI.

8. OmHO(]a3HbII OIHOMOIYNEPUOIHBIA BBIIPSIMUTENb C AKTUBHOM M aKTUBHO-EMKOCTHOMN
Harpy3kamu. [IpuHimn paboTel, BpeMEHHBIE 1UarpaMMBl.

9. OnHo(da3HbIN 0JHOMONYIIEPUOIHBIN BHINPAMHUTEIb C AKTUBHOW M aKTHMBHO-MHIYKTUBHOM
Harpy3kamu. [IpuHiun paboTel, BpeMEHHBIE UarpaMMBI.

10. OxgnoazHbIi HeynpaBIsieMbli IBYXIOIYNEPUOIHBINA BBIIPIMHUTEb CO CPETHEH TOUKOMU C
aKTUBHON M aKTHBHO-€MKOCTHOM Harpy3kamu. [IpuHimn paboTel, BpeMEHHbBIE 1UarpaMMBbI.

11. OngHodazHbIil ynpaBisieMblil ABYXIOJTYIEPUOAHBIN BBIIPSIMUTENb CO CPEAHENH TOUKOM C
aKkTUBHOM Harpy3koil. [Tpuniun paboTbl, BpeMEHHBIE AUAarpaMMBbI.
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12. YMHOXUTENN HAIPSDKEHUS: YABOUTENb HANPSYKEHU, TapaJlIesIbHas U TIOCIIE10BaTEIbHAS
CXEMBI YMHOKCHHUSI.

13. Tpexda3Hblii BHIIPAMUTENs €O CcpeaHed Toukol. IIpuHimm paboThl, BpEMEHHBIE
JyarpamMMbl, BHEIIHSS XapaKTEPUCTHKA.

14. Tpexda3ublii MOCTOBOW BbIIpAMUTENb. [lpuHImn pa®oThl, BpeMEHHbBIE AUATPaMMBI,
BHEILIHSA XapaKTepUCTUKA.

15. ABTOHOMHBIE HHBEPTOPBI: MOCTOBOH, IOJIyMOCTOBOM, CO CpEIHEN TOUKOM.

16. BenoMmble ceTb0 HHBEPTOPHI.

Tumnosble 3aga4n

Tema 1. UMnyibCcHBIE peryJsiTOpbI NOCTOSTHHOTO HANPSIKEHHS.

1.1 TlocTpouTh HENpPEpPBHIBHYIO MOJIENb IMOHMKAIOLIETO PEryyisaropa ¢ HENOCPEICTBEHHOU
CBA3BIO B PEKUME HENPEPBIBHOIO TOKA IPOCCEIIA.

Tema 2. CuHTe3 cHucTeM yNpPaBJIeHUs] HMITYJIbCHBIX PeryJsiTOPOB HANIPSKeHHUSI.

2.1 IlpoBecTH pyuyHYyIO JMHEAPU3ALUIO YCPEIHEHHON CUCTEMBI YPAaBHEHUN HMITYJIbCHOTO
perynaropa B OKPECTHOCTH CTAalMOHApHOrO pekuMa. [loyduTp B aHaIMTHUUECKOM BUE
NepeaTOUYHbIe XapaKTePUCTUKH «KO3(PPULIMEHT 3aM0THEHUS — TOK APOCCEIIS», KTOK JPOCCETS —
BBIXOJIHOE HaNpsDKEHUE», KOd(D(UIIMEHT 3aM0THEHNS — BBIXOIHOE HANPSKCHUE.

2.2 OmnpenenuTh YacTOTHl PACIOJIOKEHUS HYJIEW U IOJIOCOB 3aJaHHOM IeperaTOuYHOU

(YHKLIMU UMITYJIBCHOTO PETyJsTOpa:
0.01-p+1.4-10*

/(p)= +760

2.3 TlocTpouTh acCUMNTOTHYECKHE JIOTapU(PMHUUECKHE YACTOTHBIC XapaKTEPUCTUKU IIO
3aJJaHHOM MepenaToYHON (PyHKIMHU:
4 7
54-10"-p+7.7-10

JP) = 3338 p 2 13.10°
2.4 OmnpenenuTh 3amackl yCTOMYMBOCTM MO aMIUIMTyAe U (aze 111 UMITYJIBCHOTO
npeoOpa3oBaTesi, 0XBAYCHHOTO OTPUIIATEIBHOM OOPAaTHOM CBSA3BIO MO BBIXOHOMY HAIIPSKEHHIO.
Brixonnoe HampspbkeHue mnpeoOpazoBarenst paBHo 15 B, kosddunment Kppix paBen 2.5/15,
HanpspkeHne Ha Bbixoge ['JIMH napacraer or 0 mo 3 B. Ilepematounas XapakTepuCTHKa
«KOX(PPUIMEHT 3aT0JTHEHUS — BBIXOJHOE HAIIPsDKEHHE» MpeoO0pa3oBaTelsi HMEET BHL

1.9-10*- p+8.1-10°
p>+2834-p+4.5-10°

f(p)=

u
dy]  beoc Ko

Koppekuus
Nno Hanpsx.

oy

ObpaTtHas cBs3b

CTpykTypHas cxema 3aMKHYTO# cuctembl yrnpasieHnus dc-dc-peoOpasoBareneMm
¢ 00paTHO CBSI3bIO M0 HANIPSHKEHUIO

Tema 3. OnHo¢azHbIe HeynpasJisieMble BbINPAMUTEIH.

3.1 Paccuurtarh cpeaHee 3HAuUCHHE BBIIPAMIICHHOTO  HANPSOHKEHUS  OJHO(DA3HOTO
HEYIPaBJISIEMOTO BBIIPSIMUTENS B PA3JIMYHBIX CIy4asx:

a. MOCTOBAsl CXEMa BBINPSAMIICHUS], aKTUBHAsI HAarpy3Ka, JeHCTBYIOLIEE 3HAUEHUE HANPSDKEHUS
Ha BTOPUYHOH 00MOTKe TpaHchopmartopa pasHo 24 B;
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0. cxema BBITIPSIMIICHHSI C BBIBOZIOM HYJISI TpaHC(OpMATOpa, aKTUBHAS HATrpy3Ka, JIeiicTByroIIee
3HAYCHHE HANpPsHKEHUS Ha BTOPHYHON 00MOTKe TpaHcopmaropa paBHo 36 B;

B. CXeMa BBINPSMIICHUS C BBIBOJIOM HYIs TpaHChopMaTopa, aKTUBHO-UHIYKTUBHAs Harpyska
(BBIIPSMJIEHHBIN TOK HENPEPBIBEH), ACHCTBYIOIIEE 3HAUEHUE HANPSDKEHUST HAa BTOPUYHOM
oOMoTKe TpaHchopmaropa paBHO 48 B;

I. MOCTOBas CXeMa BBINPSAMIICHUS, BBINIPSAMHUTENb NUTaeTcss OT cetn ~220B/50I'm 6e3
TpaHchopMaTopa, AaKTHMBHO-€MKOCTHas Harpy3ka, €MKOCTb KoHneHcaropa 470 MkD,
conpotusiieHue Harpy3ku 100 Om.

Tema 4. MHoroga3sHbie BbINPSIMUTEIH.

4.1 Omnpenenuth AEHCTBYIOLIEE 3HAUYEHHWE TOKAa B JIMHEHHBIX MPOBOJAX CHUMMETPUYHOU
TpexQazHO LM Mo cXeMe TPEYTrOJIbHUK sl CIeAYIomuX 3HaueHnit napamerpos: Un = 380 B,
R =20 Om. [TocTpoUTHBEKTOPHYIO qUarpaMMy (ha3HbIX U TUHEHHBIX TOKOB.

Tema S. YnpasJiisiemble BbINPAMHUTEIH.

5.1 Boruucnure aencTByrolee 3HaueHNE (Pa3HbIX TOKOB M KOA(P(PHUIIMEHT MOILTHOCTH B CXEMe
Tpex(azHOTr0 MOCTOBOTO BBIPSIMUTENS C R-Harpy3Kkoi, eciy amIuIMTyna BXOJHOTO (a3HOTOo
HanpspkeHua paBHa 250 B, ero uactora — 50 I'm, comporuBnenue Harpysku 10 Owm, yroun
ynpasneHus 30°.

Tema 6. UuBepTOpBI.

6.1 ABTOHOMHBIN WHBEPTOP HANpPsDKEHUS C aKTMBHO-MHAYKTHBHOW Harpyskoi. Bxoanoe
HanpspkeHne naBepropa 100 B, unayktuBHOCTS Apoccens 47 Mkl H, conpoTuBiieHne Harpy3ku 10
Owm, xoaddunment 3anomHenus 0.5, yacrora xkommyraruu 50 I'm. Onpenenuts aelcTBYyoIIee
3HAYEHHUE U aMIUIUTYAy OCHOBHOM rapMOHUKH HAIPSKEHUS HA Harpys3Ke.

3AJJAHUE HA PACYETHO-IT'PA®UYECKYIO PABOTY
«I[IpoexTrpoBaHnE UMITYJIIBCHOTO PETYJATOPA C HEMOCPEACTBEHHOM CBSA3BIO»
Pacuer ucxoansix nanubeix PI'P ocymectsisieTcst B cooTBeTCTBUU ¢ Ne IpyIIoN CTyIeHTa,
Y 3aBHCUT OT N — IOPSIAIKOBOIO HOMEPA CTY/IEHTA 110 KypHaJly YCIIEBAEMOCTH.

1. CocTaBuTh CUCTEMY ypaBHEHHM, OIMCBHIBAIOILYI0 HENPEPHIBHYIO HEIMHEWHYIO MOJEIb
CHJIOBOTO KOHTYpa B COOTBETCTBUU C HOMEPOM B XKypHAJI€.

2. BpiBecTH BbIpake€HHUs I pacueTa MHAYKTUBHOCTHU JPOCCENS, EMKOCTU KOHJIEHCATOpa U
MaKCUMaJIbHOTO TOKa KIo4a. PaccuMraTh 3HaueHUs [UId 33JaHHOTO peXuMa paboThI.
Koadduuuent nynpcanuii HanpsiKeHUs: Ha KOHAEHCATOPE MPUHATH paBHBIM 1%.

3. IlpoBepurh NPaBWIBHOCTh pacyeTa TIPAHUYHOTO 3HAUEHHUS JpOCCeNsl U EMKOCTU
KOHJIeHCaTopa ¢ momolpio mozenupoBanus B MATLAB: coOpaTh cXeMy HMITYJIBCHOTO
peryasTopa ¢ pa3oMKHYTOH CHCTEMOH yIpaBlIeHHs, pacCUUTaTh KOAPPHUIUEHT 3ar0THEHUS IS
TPAaHUYHOTO PEeKHUMa TOKa Apoccens U 3aaarh ero B Osoke Pulse Generator. IToaxmounts 010K
Pulse Generator k K04y, CHATh OCHMJUIOIPAMMbI TOKa JAPOCCEIIS U BBIXOAHOTO HAIPSDKEHHS B
YCTQHOBHBILEMCSI TPaHUYHOM pexume. OcuuuiorpaMMbl IPUBECTH B OTYETE, 00s3aTEIbHO
JOJDKEH OBITh BUACH MaciuTal 1Mo OcsM X 1 Y.

4. Ilocne nmpoBepKHU NPaBUIBHOCTH pacyeTa TpaHUYHOTO 3HAYEHMSI APOCCENS U KOHAEHCATOpa
BbIOpaTh Jpoccenb M KOHAEHCATOP C HEOOXOJMMBIMHU 3alacaMd M3 CTaHIAPTHOTO psAna
HomuHasoB. [lpunHsaTe 3amac paBHbiM 30%: 20% Ha pa3dpoc mapamerpoB u 10% Ha
rapaHTupoBannyio padory B PHT.

5. TloctpouTs HemnpephBHYIO HETHHEHHYIO Mojenb npeobOpasosarens B MATLAB mo
ypaBHeHusM u3 1. 1. KoaddwummeHnt 3amonHeHHs MpeACTaBUTh CYMMON CTallMOHApHOTO M
MaJIOCUTHAJIBHOTO 3HaueHuil. CTalMoHapHOE 3HAYCHHE PACCUUTHIBACTCS MO PEXHUMY PaOOTHI
npeobpa3zoBarenst (BXOJHOE HAINpPsDKEHHE, TOK HAarpy3Kd | T.J.), MaJOCUTHAJIBHOE BO3MYIICHHE
3agaercs ¢ momomrsio noprta Open-loop Input. CHsATHE OTKIIMKAa CHUCTEMBI MPOU3BOAUTCS C
nomol1sto nopra Output Measurement.
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[Moctpouts JIUX «xo3(duimeHT 3amoHeHUs — BBIXOJHOE HampspkeHue» (eciau Tpedyercs
CHUHTE3UPOBATh CUCTEMY YIPABJICHMSI 10 BHIXOAHOMY HanpspbkeHuto) wim JIYX «tok npoccens —
BBIXOJIHOE HANpPHKCHHE» M «KOd(P(UIMEHT 3amoiHeHus — TOK Japoccens» (ecnu Tpedyercs
CHUHTE3UPOBATh CUCTEMY YIIPABJICHUS 10 CPEAHEMY TOKY).

6. IlpoBecTu pyuHyIO JUHEAPU3ALNIO CUCTEMbl YpAaBHEHUN HEIMHEWHON MOJIENIN, pACCUUTATh
KOA(pPHUIMEHTHI MepelaTOYHON (PYHKIMH MO YIPABIECHUIO ISl OJHOTO U3 PEXHUMOB, TOCTPOUTH
JIYX, cpaBHUTH pe3yabTaThl py4HON M MAIIMHHOM JIMHEApHU3alUH (TOJIBKO JUIsl TIOHMKAIOIIETO
perynaropa).

7. JoOaBUTh B HENpPEpHIBHYIO MOJENb W3 M. 5 aKTUBHOE COIMPOTHBIIEHHE ApPOCCENs H
HKBUBAJICHTHOE CONPOTUBIICHHE KOHAeHcaTtopa. [IpuBecTn Ha ogHOM rpaduke (A1 OJHOTO U3
PEeKUMOB PabOTBI) YACTOTHBIE XapaKTEPUCTHKH CHIJIOBOTO KOHTypa C y4deToM U 0e3 yuera
Mapa3UTHBIX COMPOTHUBIICHUH, OOBICHUTH OTAMuMs. [lapasuTHoe CONMPOTHBIECHHE APOCCENs U
OIIC xoHAEHCATOpa MOXKHO OMPEIENUTh MO Karajory ru.mouser.com. [Tpu monbope apoccens
CJIEZyeT YYUTBIBATh TOK HACBHIIICHHUS APOCCENs, MPH MOoAOOpe KOHACHCATOpa — TOK IyJIbCAIHA.
KenarenbHo BEIOMPATH AOCTYIHBIE 110 IIEHE KOMIIOHEHTHI.

CuHTe3 cucTeMsl yrpaBiIeHHsI UMITYJIbCHOTO PETYJIATOpa

8. CuHTe3upoBaTh 3BEHO KOPPEKIMHM KOHTypa HampspKeHHUs (TOKa) Mpu KodpHUIMeHTax
nepefayn JaTyvka HamnpspKeHus (Toka), ykasaHHbIX B TaOnuue. [IpuBectu Ha ogHOM rpaduke
NepeaTouHyo (QYHKIUIO 3BeHa Koppekuuu, JIYX cHiIoBOro KOHTypa 10 KOPPEKIHMH U TOCIeE,
JIUX KOppEeKTHpYIOLIEro 3BeHa s OJHOTO U3 peXuMoB. [IpoBepuTh pabOTOCTIOCOOHOCTH
KJIIIOYEeBOM Mojenu mpeoOpas3oBarens ¢ 3aMKHYTOW ckoppekTupoBaHHoii OC B oxHOM W3
PEXKUMOB.

Uycr. rMmuH
! Ugpix
DC—DC _’ KBHX
r Koppekuus
Nno Hanpsx.
(0)%

ObpaTtHas cBsa3b

Pucynok 1 — CTpykTypHas cxema 3aMKHYTOW CHCTeMBbI ynpasieHus dc-dc-nipeobpazoBatenem
c 00paTHOH CBSI3bIO MO HANPSHKEHUIO

ol )
Uyor rvHE [ 5

I
oy d Ugpix

{} - —»R QF®» DC-DC —Kgux
= Koppekuus| Koppekuus V-
Mo Hanpsx. Mo TOKY
oY1 oy2 l S
T

O6paTtHas cBsA3b NO HANPSHKEHUIO

ObpaTtHasa cBA3b Mo TOKY

Pucynox 2 — CtpyKkTypHas cxeMa 3aMKHYTO# cucteMsbl yrpasienus de-dc-npeoOpazoBaTenem
¢ 00paTHO¥ CBS3BIO IO CPEAHEMY TOKY

9. O6ecrieunTs 3amac ycToiunuBoCTH 10 (haze He MeHee 40 rpaaycoB sl Xy/IIETro cirydast u3
4 coueTaHW BXOJHOTO HAIPSDKEHHs] W MOIIHOCTH Ha BBIXOJE IpeoOpaszoBatens. V3Meputs u
yKa3aTh B BHUJE TAOJIHIIBI YaCTOTY €IMHUYHOTO YCHUJICHHUS, 3amachl 10 aMIUIUTye U ¢aze mig 4
PEKUMOB.

OTiMums OLIEHOK ITYHKTOB 8 M 9: B IIyHKTE § 3B€HO KOPPEKLNUN CUHTE3UPYETCSI ISl OJTHOTO U3
PEXHUMOB pabOTHI Ha BBIOOP, pabOTOCTIOCOOHOCTH KITFOUEBOW MOJETH MPOBEPSETCS TONBKO IS
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pexumMa, IS KOTOPOTO CHHTE3HPOBAIIOCH 3BEHO KOppeKnuu. B myHkTe 9 Hag0 CHHTE3HpPOBAThH
KOPPEKTHPYIOIIEe 3BEHO C YUETOM BCeX 4 PEKUMOB.

1 2
peoOpa3oBaTelb, | Mpeodpa3oBaTelb, Awmrum-
cucrema cucrema Jinanason Tyna
YIIpaBJICHHUS, YIIpaBJICHHUS, 30 Yacrora I'JIUH, B
MOIIIHOCTH
No uara3oH Juara3oH KOMMYTAll1H, Ksox, Ki (ma CY
Ha BBIXOJIE,
BXOJIHOT'O BXOJIHOT'O Br k[ IO BBIX.
HaIpsOKEHH S, HaIpsOKEHHU S, HarpsbKe-
BBIXOJIHOE BBIXOJTHOE HUIO)
HanpsbkeHue, B HaIpsDKEHUE
IIOBBIIIAOIIUT, IIOHMYKAFOIINH,
10 CpeTHEMY IO BBIXOJAHOMY
1 TOKY, HaIpsHKEHUIO, 15-30 80 2'5(/)\/1011t 3
4-8 28-32 )
15 15
MOCJIEIOBATENBHO .
. MTOHMKAIOTIHHN,
-TIapaieNbHbIN,
O CpeAHEMY 110 BRIXORHOMY 5/Vout
2 HaIpsHKEHUIO, 25-45 40 2
TOKY, 2127 0.2
50-80 12
60
MOCJIEIOBATENBHO .
. MTOHIKAIOIHHN,
-TIapaieNbHbIN,
10 CpeTHEMY 110 BLIXOHOMY 4/Vout
3 HaIpsHKEHUIO, 50-100 45 3
TOKY, 0.3
180-220
50-100 150
80
MOBBIIIAOIINM, TOHMKAFOIIUM,
10 CpeTHEMY IO BBIXOJHOMY
4 TOKY, HaIpsHKEHUIO, 100-140 50 3/3/ZUt 1
40-60 80-100 ’
100 60
MOCJIEIOBATENBHO .
. MTOHIKAIOTIHN,
-TIapaieNbHBIN,
10 CpeTHEMY 110 BLIXOAHOMY 2/Vout
5 HaIpsHKEHUIO, 25-35 70 5
TOKY, 0.4
18-22
12-30 15
20
MTOBBIIIAIOIINHN, MTOHIKAIOTIHN,
10 CpeTHEMY IO BBIXOJHOMY
6 TOKY, HaIpPSKCHUIO, 25-35 65 I/B/(S)ut 6
25-35 45-50 ’
50 30
WHBEPTUPYIOLIMM, | TOHUKAIOIINH,
10 CpeHEMY IO BBIXOHOMY
7 TOKY, HaIpsKCHUIO, 40-60 60 2.5(/)\/10ut 7
30-50 35-40 ’
-42 20
MOBBIIIAOIINM, TOHMKAFOIIUM,
8 10 CpeTHEMY 10 BBIXOJHOMY 8-18 100 0'5(/)\;011‘[ 2
TOKY, HaIPSDKEHUIO, )
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10-20 12-15
35 8
IIOBBIIIAOIIUT, IIOHMYKAFOIINH,
10 CPEeHEMY IO BBIXOJJHOMY
9 TOKY, HaIpsHKEHUIO, 12-20 150 3/3/;11'[ 3
7-15 25-35 '
25 18
WHBEPTUPYIOUIMH, | TOHMKAIOUINH,
0 CPEJHEMY MO BBIXOJJHOMY
10 TOKY, HaIpsHKEHUIO, 5-12 75 2/8/;)ut 5
12-15 10-14 ’
-12 5
MOBBIIIAOIINM, TOHMKAFOIIUM,
O CPEeJHEMY 10 BBIXOJJHOMY
11 TOKY, HaIpsHKEHUIO, 4-15 150 2.5(/)\;0ut 7
9-16 12-15 ’
24 7
WHBEPTUPYIOLMM, | TOHUKAIOIINH,
0 CPEJHEMY MO BBIXOJJHOMY
12 TOKY, HaIpsHKEHUIO, 25-65 80 I/B/(S)ut 1
19-32 60-80 ’
-25 45
IIOBBIIIAOIIUHT, IIOHMKAFOIINH,
0 CPEJHEMY MO BBIXOJHOMY
13 TOKY, HaIpsHKEHUIO, 100-150 75 2/8/gut 1.8
85-265 120-150 ’
400 90
MOCJIEAOBATENBHO .
N MOHWKAIOLINH,
-napaIenbHbIH,
M0 BBIXOJJHOMY
14 11O CpeaieMy HaIpPSKCHUIO, 30-50 70 4/Vout 1.8
TOKY, 0.1
40-50
18-24 25
21
WHBEPTUPYIOLMM, | TOHUKAIOIINH,
O CPEHEMY M0 BBIXOJHOMY
15 TOKY, HaIpPSKCHUIO, 50-80 80 S/B/gut 2.8
48-96 52-60 ’
=72 36
MOBBIIIAIOIIHNH, MOHWKAIOLINH,
0 CpEeJHEMY IO BBIXOJJHOMY
16 TOKY, HaIpsHKEHUIO, 20-35 85 ! Oi)Vzout 24
24-36 38-48 '
48 25
Kpurepunu onienku BeinosnHenus PI'P:
[TynkTsl 1-8 amst omHOTO M3 MpeoOpa3zoBaTeNiel: «yIOBIETBOPUTEIHHO.
[Tynkter 1-9 st onHoro mpeoOpas3oBaTenis, IyHKTHI 1-6 171 BToporo mpeoOpa3oBarers:
«XOPOLIO».
[Tynkter 1-9 m1st onHoro mpeoOpaszoBatenis, MyHKTH! 1-9 a7 BToporo mpeoOpa3oBarers:
COTJIIUYHOY.
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B ¢unmane wcmnonp3yercs cucreMa C TPAIUIIMOHHON IMKATOW OIEHOK — «OTIUIHOY,
«XOpOLIO», «YOOBIIETBOPUTEINBHO)», «HEYIOBJIETBOPUTEIBHO», <«3aUTEHO», «HE 3a4TEHO»
(mamee — naTuOaUIbHAS CUCTEMA).

[IpuMeHsiemMble KpUTEpUM OLEHUBAHMS 1O JUCHUIIMHAM (B COOTBETCTBUU C
UHCTpYKTUBHBIM nicbMoM HUY MOU ot 14 mas 2012 roma Ne U-23):

Ounenka Kputepnu oneHkn pe3yibTaToB
1Mo JTUCHHUILINHE 00yYeHHUs M0 TUCIUTLINHE
BrictaBnsiercst  oOydaromiemycsi,  OOHapyXHBIIEMY  BCECTOPOHHEE,
CUCTEMaTH4YecKoe W TiayOOKOoe 3HAHHUE MaTepHalioB  W3Y4YEeHHOH
JUCIUILTIHBI, YMEHHUE CBOOOHO BBIMOHATH 33JaHUsI, TIPESAYCMOTPEHHEIE
MpOrpaMMOM, YCBOMBIIUN OCHOBHYIO M 3HAKOMBIM C JIOMOJHUTEIBHON
JUTEPaTypoOl, PEKOMEHJOBAHHOW paboueil NporpaMMO AWCLUILUIHHBL,

«OTIUYHOY/ MNpOABUBHICMY TBOPYCCKUC CIIOCOOHOCTH B INOHMMAaHHWH, H3JI0XCHUH H
«3a4YTCHO HCIIOJIB30BAaHMU MATCPHUAJIOB I/I3y‘leHHOﬁ JUCHUILIWNHEI, 6esynpeqH0
(OTJ'IH‘IHO)»/ OTBCTUBIICMY HC TOJIBKO Ha BOITPOCHL 6I/mera, HO M Ha JOIOJIHUTCIbHBIC
«3a4YTCHO» BOIIPOCBI B paMKax pa6oqeﬁ nporpaMmMmbl  JUCHUIUIMHBI, ITPABUIIBHO

BBINIOJHMBIIEMY IpakTHUeckoe 3agaHue. OleHKa M0 JHUCLUILUIMHE
BBICTABJSIIOTCSL  OOydaromemycss ¢ Y4€TOM PE3yJIbTaTOB  TEKYIIEro
KOHTPOJIAL.

Komnerennum, 3akperui€éHHbIE 3a OUCHMIUIMHON, c(hOPMUPOBaHBI Ha
YPOBHE — «3TAJIOHHBII».

BeicraBnsiercs  oOydaromemycs, OOHAapyXXHBIIEMY IIOJHOE 3HAHHE
MaTepuaiga M3Y4EHHOM  AWCHUIUIMHBL, YCIEIIHO  BBIIOJHSIOMIEMY
MPETyCMOTPEHHBIE 3aJaHMs, YCBOMBIIEMY OCHOBHYIO JIHMTEPATYpY,
PEKOMEH/IOBaHHYIO paboueil MmporpaMMol AWCLMILIMHBL, TOKA3aBIIEMY

«XOopoIo»/ . %

CHUCTEMAaTHUYECKUH XapaKTep 3HaHUH N0 AUCHUIUIMHE, OTBETUBIIEMY Ha BCE
(GATTCHO y BOMPOCH OWJIeTa, MPaBUIBHO BBIMOJHUBIIMI MPAKTUYECKOE 3aJaHHe, HO
EZZE;)Z;?: JNONMYCTHBIIMM TPU 3TOM HENPHHLUUNHAJIbHbIE OmNOKH. OueHka 1o

OUCHUIUIMHE BBICTABIIIOTCS OOydYaromleMycs C y4€TOM pe3ylbTaToB

TEKYILEro KOHTPOJIS.

Komnerennum, 3akperui€éHHbBIE 3a IUCHMIUIMHON, C(HOPMUPOBaHBI Ha

YPOBHE — «IPOJABHHYTBINY.

BeicraBnsercs oOydaromemycs, OOHapy)KHMBLIEMY 3HAaHHE MarTepuania

W3yYEHHOU AUCLMIUIMHBL B 00beMe, HEOOXO0IUMOM /IS AajbHEH e yueObl

U npeacTosuieil paboTel 1o Npodeccruu, CpaBIISIIOIIEMYCs C BHITIOTHEHHEM

3aJlaHull, 3HAKOMOMY C OCHOBHOW JINTEpaTypol, pPEKOMEHIOBAaHHOH
«yIIOBIIETBOPUTEIHHOY/ paboueil mporpaMMol AMCHMIUIMHBI, JAOMYCTUBIIEMY IOIPEIIHOCTh B
«3a4TEHO OTBETE Ha TEOPETUUECKUE BOMPOCHI U/WUIIM MPH BHITOIHEHUH TPAKTHYECKUX
(YZOBIETBOPHUTENBHO)Y/ | 3aJaHuil, HO 00JaAI0IIEMy HEOOXOIMMBIMHU 3HAHUAMU AJIS1 UX YCTPAHCHHS
«3a4TEHO» O] PYKOBOACTBOM IIPEIIOaBaTeNsl, TMOO HENPABHIBHO BBIMOJHUBILEMY

MPAaKTUYIECKOE 3aJaHHe, HO M0 YKA3aHHUIO NPENOAaBaTelNs BBINOTHUBIIEMY
Ipyrue IpaKTUIecKue 3aJaHus U3 TOrO JKe pasesa AUCIUILIMHBL.
Komnerennum, 3akperui€éHHbBIE 3a OUCHMIUIMHOW, c(HOpPMHUPOBaHBI Ha
YPOBHE — IIOPOTOBBIIN.

BeicraBnserca oOydaroieMycs, 0OHapy>KUBIIEMY Cepbe3Hble MpoOenbl B
3HAHHUAX OCHOBHOI'O MaTepHalia N3y4eHHON IUCLUIUIMHBI, JOMYCTUBIIEMY
MPUHIHUIHAATGHBIC OIIMOKYA B BBHINOJHEHUH 33/IaHHI, HE OTBETHUBLIEMY Ha
BCE BOMNPOCH Omiera M JONOJHUTEIbHBIE BONPOCHI W HENPaBUILHO
«HEYIOBJIETBOPUTENBbHOY»/ | BHIIOJHUBLIEMY MPaKTHYECKOe 3aJaHue (HEempaBHJIbHOE BBITOJIHEHHE
HE 3a4TEHO TOJIBKO MPAaKTHYECKOT'O 3aJJaHUS HE ABISAETCA OAHO3HAYHON MPUYMHOMN A
BBICTABJICHUS OLIEHKH «HEYIOBJICTBOPUTENbHO»). Kak mpaBumio, omeHka
«HEYJIOBJIIETBOPUTEIIBHO CTaBUTCA CTyJEHTaM, KOTOpbIe HE MOTYT
NPONODKUTE  OoOydeHHe 1o  oOpa3oBaTelbHOM  mporpamme — 0e3
JIOTIOJIHUTENBHBIX 3aHATHH M0 COOTBETCTBYIONIEH quciumianHe. OneHka mno
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Ounenka Kpurtepnu oneHkn pe3yibTaToB
10 JUCHUILINHE 00y4eHHUsI N0 JUCHHUILINHE
IUCHUIUIMHE BBICTABIIOTCS OOydalomieMycss C Y4€TOM pe3ylbTaToB
TEKYIIEro KOHTPOJIS.
Komnerennuu Ha ypoBHE «IIOpPOT'OBBIIY, 3aKpEIIEHHBIE 32 TUCIUILIMHOM,
He c(hOPMHUPOBAHBL

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

Y4eOHoe U yueOHO-1a00paTOpHOE 000pyAOBaHHE

VYuebHass ayauToOpHs JUIsl MPOBEACHUS 3aHATHH CEMHUHAPCKOTO THIMA, TPYNIOBBIX U
UHAUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJS U IPOMEXKYTOUHOM arTecTanui,
OCHAILIEHHASL:

- CHEIMaJM3MpPOBAHHOM  MeOelblo; JIOCKOM  ayAWTOPHOW;  JIEMOHCTPAIlMOHHBIM
000py/IOBaHUEM: TIEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); MEPEHOCHBIM (CTAllMOHAPHBIM)
IIPOEKTOPOM.

VYuebHass ayauToOpHs JUIsl MPOBEACHUS 3aHATHH CEMHUHAPCKOTO THIMA, TPYNIOBBIX WU
UHAVBUAYAIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJS U IPOMEXYTOUHOM arTecranu,
OCHAILIEHHASL:

- CHEIMaJM3MpPOBAHHOM  MeOelblo; JIOCKOM  ayAWTOPHOW;  JIEMOHCTPAIlMOHHBIM
00Opy/IOBaHUEM: TIEPCOHAIBHBIM KOMITBIOTEPOM (HOYTOYKOM); MEPEHOCHBIM (CTAllMOHAPHBIM)
IIPOEKTOPOM.

VYuebHast ayuTopus Ui 1a0OpaTOPHBIX pabOT, BBIMOIHIEMBIX B KOMITBIOTEPHOM KJ1acce,
OCHAILIEHHASL:

- 1a0OpaTOPHBIMU CTEHAAMH; MEPCOHATBHBIMH KOMIBIOTEPAMHU; CIIEHUATN3UPOBAHHON
MeO0eIbI0; TOCKOHW ayAUTOPHOM.

Jisi  caMOCTOATENbHOM  pabOThl  CTYJCHTOB  HCIHOJB3YeTCsl  MOMEIICHHWE  JUis
CaMOCTOSTEIIbHON PabOThI, OCHAILIEHHOE:

- CHIeIMATM3UPOBAHHON MeOeIIbIO; TOCKOW ayAUTOPHOMN; IEPCOHAIBHBIM KOMITBIOTEPAMU C
noJKiItoueHueM k cetu «Muarepuer» u nocrynom B DUOC dunuana.

8. OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA JIsA JINL
C O'PAHUYEHHBIMU BO3MOKHOCTAMMU 3J10POBbA U UTHBAJIMIOB

B xozae peanuszanuy JUCHMILIMHBI UCIIOJIB3YIOTCS CIEAYIOIIME JONOJIHUTEIbHBIE METO/IbI
00y4eHHUs1, TEKYILEro KOHTPOJIS YCIEBAeMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs B
3aBHCHUMOCTH OT UX WHIMBHIYaTbHBIX 0COOCHHOCTEH:

AJIS1 CJIeNBbIX M CJ1a00BHASIIINX:

- JeKuud o(OpMIIIOTCS B BUAE DJCKTPOHHOTO IOKYMEHTA, JOCTYHMHOTO C TOMOIIBIO
KOMIIBIOTEpA CO CIIEUATN3NPOBAHHBIM POTPAMMHBIM 00eCIICUeHUEM;

- NHUCbMEHHBIE 3aJaHUS BBINOJHAIOTCS HAa KOMIBIOTEPE CO CIEHUAIM3UPOBAHHBIM
MIPOTPaMMHBIM 00eCIieueHHEM, HIIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCsl MHAUBUIyaTbHOE paBHOMEpHOE ocBenieHne He meHee 300 JtoKc;

- JUISL BBITIOJIHEHUS 33/laHUS TP HEOOXOJMMOCTH IPEIOCTABISIETCS YBEIWYHBAIOIIECE
YCTPOHCTBO; BO3MOXHO TAK)K€ MCIIOJIb30BaHIE COOCTBEHHBIX YBEIMYMBAIOIIUX YCTPOMCTB;

- MIUCBbMEHHBIE 3aJaHUs 0(POPMIISIOTCS YBETUUEHHBIM HIPUPTOM;

- 9K3aMEH M 3a4€T MPOBOJIATCS B YCTHOM (hopMe MM BBIMOIHAIOTCS B MUCbMEHHOH popme
Ha KOMIIBIOTEPE.

AJIS1 TJIYXHX U €J1200CIbIIIALINX:

- KK 0(OPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA;
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- MIMCbMEHHBIE 3aJIJaHUS BBIMOJIHSAIOTCS Ha KOMIIBIOTEpPE B MMCbMEHHO (popme;

- DK3aMEeH M 3a4€T MPOBOJAATCS B MHCHMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
NpoBeieHuE B (pOopMe TECTUPOBAHMUSL.

AJIS1 JIMI ¢ HAPYLWIEHUsIMU ONOPHO-IBHUIaTeJIbHOI0 annapara:

- JeKuud o(OpMIIAIOTCS B BUAE DJCKTPOHHOTO IOKYMEHTA, JOCTYHMHOTO C TOMOIIBIO
KOMIIBIOTEpA CO CIIEUATN3NPOBAHHBIM IPOTPAMMHBIM 00eCIIeUeHUEM;

- NHUCbMEHHBIE 3aJaHUS BBINOJHAIOTCS HAa KOMIBIOTEPE CO CIEHUAIU3MPOBAHHBIM
MIPOrPAMMHEIM 00ECTICUCHUEM;

- 9K3aMEH M 3a4€T MPOBOJIATCS B YCTHOM (hopMe MM BBIMOIHAIOTCS B MUCbMEHHOH popme
Ha KOMIIBIOTEPE;

- UCTIOJIb3YETCS CcrelHaibHas yueOHas aynuropus 1 mun ¢ JIOB3 — aya. 106 rmaBHOTO
yuebHoro kopmyca mo azapecy 214013, r. Cmonenck, DHepreTuueckuil mp-m, 1.1, 3maHue
SHEPreTUYECKOro MHCTUTYTA (OCHOBHOM KOPITYC).

[Tpu HEOOXOAMMOCTH IIPEAYCMATPUBAETCS YBEITMUCHUE BPEMEHH VIS TIOATOTOBKU OTBETA.

[Iponienypa  mpoBeaeHHS  NPOMEXKYTOYHOW  arTecTalud  JUIi  OOy4aroluxcs
yCTaHaBIMBACTCI C Y4E€TOM HMX HHAUBUAYAIBHBIX TCHXO(DHU3MUYECKHMX OCOOCHHOCTEH.
IIpomexyTouHas aTTecTalysi MOXKET IIPOBOJUTHCS B HECKOJIBKO 3TaIlOB.

[Tpu mpoBeneHUH MpOLEAYpPhl OLIEHUBAHMS PE3yJIbTaTOB OOYYEHHs HpeaycMaTpUBacTCs
UCTIOJIb30BAHME TEXHUYECKHX CPEACTB, HEOOXOAMMBIX B CBSI3M C HHAMBHUIYaIbHBIMU
0COOEHHOCTSIMU OOyYaromuxcs. OTH CPeACTBA MOTYT OBITh MPEAOCTABICHBI (PUIHATIOM, WU
MOTYT HCIIOJIb30BATHCSI COOCTBEHHBIE TEXHUYECKHE CPEJICTBA.

[IpoBeneHne mpoueaypbl OLEHUBAHUSA pPE3ylIbTaTOB OOY4eHHUs JIOMyCKaeTrcs ¢
UCTIOJIb30BAHNUEM JIUCTAHIMOHHBIX 00pa30BaTEIbHbBIX TEXHOJIOTHA.

ObecneunBaeTcs A0CTYN K MH(POPMALIMOHHBIM U OubaMOrpadpuyecKuM pecypcam B
cetu UHTEpHeT U151 KaXka0ro o0ydaromerocs B popmax, aJanTUPOBAaHHBIX K OTPAHUYCHUSAM UX
3JI0POBbSI U BOCIIPUSTHUS HH(POPMAIIH:

JJIS1 CJIeNBIX M C1a00BHASIIINX:

- B I€YaTHOU (opMe YBETHMUEHHBIM HIPHPTOM;

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA;

- B hopme aynnodaiina.

AJIS1 TJIYXHX U ¢J1200C/IbIIIAIINX:

- B Ie4aTHOU popme;

- B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

AJIs1 00y4aloIUXcsl ¢ HAPYIICHUSIMU ONOPHO-IBUIaTeJIbHOI0 ANNAPATA!

- B Ie4aTHOU popme;

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA;

- B hopme aynnodaiina.

9. YYHEBHO-METOANYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE
JUCIUIIVIMHBI

OcHoBHasi IuTeparypa.

1. Pozanos, IO.K. CunoBas snekTpoHuka: yaeOHuk ais By30B / FO.K. Pozanos, M.B.
PsaGunnckuii, A.A. KBacHiok. — M.: U3narensckuii om MBOU, 2007.

2. Boponun, II. A. CunoBble NOTYIPOBOAHUKOBBIE KIHOUYH: CEMENUCTBA, XapaKTEPUCTUKH,
npumenenue / I1. A. Boponus. — 2-e u3z., nepepad. u nomn. — M.: U3narensckuii qom «Jloadka-
XXy, 2005.

3. DAEKTPUYECKUE U ANEKTPOHHBIEC anmnapaThl: y4eOHUK U MPAKTUKYM JJIS
akajzemuueckoro Oakanaspuara / mop pea. I1. A. Kyp6arosa. — M.: U3znarensctBo FOpaiit, 2016.
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4. CnpaBouHuK 1o cuiioBoit anexrponuke / KO.K. Po3anos, I1.A. Boponun, C.E. PeiBkuH,
E.E. Yanneirun; nopx pen. FO.K. PozanoBa. — M.: M3parensckuit sjom MOU, 2014.

5. Menewun B.U., Oguunnuxog J{.A. YrpaBieHue TpaH3UCTOPHBIMU MPEOOpa30BaTEIAMU
anekTposHepruu. — M.: Texnocgepa, 2011.

Jlomo/JIHUTeIbHAA JIUTepaTypa.

1. Anyuun, A.C. CucteMbl IpaBIeHUS AJIEKTPOIIPUBOIOB: YueOHUK /i By30B / A. C.
AnyunH. — M.: U3narensckuii nom MO, 2015.

2. Bypman, A. I1. YpaBieHue NOTOKaMU 3JIEKTPOSHEPTUU U MTOBBIILIEHUE
3¢ dEKTUBHOCTH ANIEKTPOIHEPreTHIEeCKX cucteM: yued. mocooue / A. I1. bypman, HO. K.
Po3zanos, 10O. I'. akapsu. — M.: U3narensckuit nom MOU, 2012.

3. 3unoeves, I'.C. OCHOBBI cUIIOBOM AneKTpoHUKH. — HoBocuOupcek: U3a-so HI'TY, 2003.

4. Yepuwix, M. B. MonenupoBaHue 31€KTpOTEXHUUECKUX ycTpoiicTB B MATLAB,
SimPowerSystems u Simulink. — M.: JIMK IIpecc; CII6.: [Tutep, 2008.

5. I'epman-I'ankun, C. I'. BupTyanbHbie 1a00paTOPUH MOIYIIPOBOJHUKOBBIX CUCTEM B
cpene Matlab-Simulink: yue6nuk. — CI10.: U3garensctBo «Jlauby, 2013.

Cnncok aBTOPCKHX METOAUYECKHX Pa3padoToK.

ABTOpCKHE METOIUYECCKUEC pa3pabOTKU PACTIOI0KEHBI MO CChUIKE:

https://drive.google.com/drive/folders/10PV2KUMb8epwWrOLR -
XTYMSBOB5xNKFy?usp=sharing
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JIMUCT PETUCTPAIIUN NBMEHEHUU
Hoanuce, ©.1.0. ara
Homepa crpasnu HaunmenoBanue A > A
Howmep Bcero 1 Ne JOKyMeHTa BHECLIErO BHECEHUS JHara
HU3MCHCH | y3MeHe [3aMEeHEHH AHHYJIUPOB CTpaHUIl B N M ’ HU3MCHCHUS B HU3MCHCHHS B BBCIACHHA
nst HOBBIX JIOKyMEHTE BBOUAIEro JTaHHBIA JTaHHBIN N3MEHEHHMS
HHBIX BIX AaHHBIX yM P ——
DK3EMILISIP DK3EMILLSIP

1 2 3 4 5 6 7 8 9 10
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