CMOJIEHCKNIA
Hanpaenenue noocomosxu 12.03.02 «Onmomexnuxa» ( @unuan

Ipoduns « Onmuxo-snekmponvie npubopbl U CUCHIEMbLY 4T
PITJ] 51.B.05 «Ilpeobpazoeamenvras mexuuxay [/ ] 7

duianan PenepajbHOro rocyIapcTBEHHOr0 OI01KETHOT0 00Pa30BaTEJIbLHOI0 YUPeKIeHUs
BbICIIEr0 00Pa30BaAHUSA
«HanuonaabHbIN HccIen0BaTeIbCKIH YHUBepcuTeT « MIU»
B Ir. CMoJIeHCKe

_ YTBEPXJIAIO
3amgfilipekTopd
nd yuebHo-Merontieckoil paGoTe
Mpumana PI'BOY BO
«HIPY «MDOM» B .. CMoieHCKe
£33, L 27 S ' BB. Poxkos
«Z8» o8 205’1 r.

PABOYAS IPOT'PAMMA JUCHHUIITIUHBI
IIpeoGpa3oBarejibHAsA TEXHUKA
(HAMMEHOBAHUE JUCIUTLINHBI)

Hanpagsienue noaroroBku (cnenuajbuocts): 12.03.02 «OnTOTEXHUKA)

Hpopnab: «ONTHKO-3JIEKTPOHHBIE NPUOOPLI U CHCTEMbI»

YpoBeHb BbicHIero o0pa3oBanus. faKkajaBpuar
HopmatuBHbIii cpok 00yueHnusi: 4 roja
®opma 00yyeHHs: 0UHASA

I'ox nadopa: 2019

CMoJieHcK



Hanpaenenue noocomoexu 12.03.02 «Onmomexnukay (" ouriviAn

IIpoghuns «Onmuko-snexmponHvle npudopsl U CUCTIEMbLY S
PIIJ] F1.B.05 «IIpeobpazosamenvras mexnuxay v3n_

[Iporpamma cocraBiena ¢ yderom @OI'OC BO mno HampaBiaeHHIO TOATOTOBKM OakaiaBpuara
«OnTOTEXHUKAY, YTBEPKIACHHOTO nprkazoM MunoopHayku Poccun ot 19.09.2017 r. Ne 948.

IIporpammy cocTaBmII:
3aBeyronuit kadeapoit
«DJIEKTPOHUKM M MEKPOIIPOLECCOPHON TEXHUKH» /
I-p TEXH. HAYK, JOLEHT A

xknmenko Urops BaaaunMmupoBud
Y7 (6)

«24y nrons 2021 r.

[Iporpamma obcyxkneHa U o400OpeHa Ha 3acenaHuM Kadeapsl «IIEKTPOHUKHM UM MHKPOINPOIECCOPHOM
TEXHHUKI»
«25» ntons 2021 r., mpotokon Ne 11

3am. 3aBeaywouiero kagenpoii «JEKTPOHUKN U MUKPOIIPOLIECCOPHOM TEXHUKU»

A
7

A" Cwmonna Brnagumup AltekceeBud
TIO/ITUCH DdUO
«02» urong 2021 r.

PHZ[ aZlaliTupoBaHa AJis JIML € OTPaHUYCHHBIMH BO3MOXKHOCTAMU 310POBbBA U MHBAJINIOB

OtBercTBeHHBIH B (primasie mo padore
¢ JIOB3 n unBaguaamu
G
<3 /1/'——

3yeBa Enena BaagnMmupoBHa
TIO/ITHUCH DO

«02» urong 2021 r.




Hanpaenenue noocomoexu 12.03.02 «Onmomexnukay (" ouriviAn
IIpodune «Onmuko-31eKmpoHHbIE NPUOOPBL U CUCTEMBLY it
M3Mn_

PIIJ] F1.B.05 «IIpeobpazosamenvras mexnuxay

1. IEJIX1 U 3AJTIAYM OCBOEHU A JUCHUITJIMHBI

Heabio sBiISETCS MOATOTOBKA OOYYAIOIMIUXCS K MPOEKTHO-KOHCTPYKTOPCKOW JAESATETHHOCTH IO
HampaBieHuto  OakamaBpuata 12.03.02 «OmnToTexHUKa»  IMOCPEACTBOM  OOECIIEUEHHUs  ITaIoB
dbopMupoBanus KommereHIuid, nperxycMoTpeHHbix ®I'OC, B WacTu MNpencTaBICHHBIX HUXKE 3HAHUM,
YMEHHH U HAaBBIKOB.

33[{3'11/12 HN3y4YCHUC MMOHATHIHHOT'O amnrmapara IMCHUIINIMHBI, OCHOBHBIX TCOPCTHYCCKUX ITOJIOKEHUH
U MCTOAOB, IPUBUTUC HABBIKOB NPUMCHCHHA TCOPECTHUICCKUX 3HAHUHI I PCHICHUA IMTPAKTUYCCKUX 3a/1a1

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Huctmmumaa B1.B.05  «IIpeoOpa3oBaTenbHass TEXHHWKA» OTHOCHTCS K BapHaTHBHOW YacTH
MIPOrPaMMBI.

Jlist u3ydeHusl JaHHOW AWCIMILIMHBI HEOOXOMUMBI 3HAHUS, YMEHUS W HABBIKH, (HOpMHUPYEMEIC
npenmectpyomumu aucuuiinHamu: b1.B.14 «OnTtudeckue MaTepuasbl U TEXHOJIOTUN.

[lepeueHs NUCHUIUIMH, 3HAHUS, YMEHHUS W HaBBIKM KOTOPBIX (DOPMHPYIOTCS MapajUIeIbHO C
nanHo# mucuuruinHoi: b1.B.17 «Curnansabie nporeccopsi», b1.B.JIB.03.01 «PagnoTexHu4eckue memnu
u curHais», b1.B.J1B.03.02 «9Qnexrporexnuueckue anemMeHTsl OO ».

[lepeueHp MOCHEAYIOUMX TUCIUIUIMH, JUIS KOTOPHIX HEOOXOIMMBI 3HAHHS, YMEHUS U HaBBIKH,
dopmupyemsie nanHoi auciuminHon: b1.B.02 «C6opka, octupoBka u koHTposis ODI», 52.B.04(I1x)
«[IpepnumniaoMHas mpakTHKa.

3. TPEBOBAHUA K PE3YJBTATAM OCBOEHUSA JUCIHUIIJINHbI

OcBoeHue AUCHUIIJIMHBI HAITPABJICHO Ha (I)OpMI/IpOBaHI/Ie 9JICMCHTOB CJICAYIOIIHUX KOMIIETEHIIUN B

cootBeTcTBUM ¢ ®PI'OC BO 1 OIl BO no nanHoMy HalpaBJI€HUIO TOATOTOBKH:

Ilepedyens nuIaHNpyemMbIX pe3yJabTaTOB 00y4eHHs N0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C HHIMKATOPAMH JOCTUKEHHS] KOMIIeTeHIIUH

KoMmnerennust

NHaukaTopbl J0CTHAKEHUS
KOMIIeTeHIIU i

Pe3ynbTathl 00yyeHus

IK-2 Cnocoben
apryMEeHTHPOBAHO
BBIOMpATH U
pean30BBIBaTh HA
npakTuke 3¢ dekTnBHy0
METOJIUKY
9KCIEPUMEHTAILHOTO
HCCIIeIOBaHUS
rapaMeTpoB U
XapaKTepUCTHK
npuOOpPOB ONTOTEXHUKH,
ONTHYECKUX U ONTHKO-
3NIEKTPOHHBIX CHCTEM,
KOMIUIEKCOB
Pa3INIHOTO
(HYHKIIMOHATEHOTO
Ha3HAYCHUS

IK-2.1 Beibupaet 3 pekTHBHYO
METOJIUKY 3KCIIEPUMEHTAIBHOTO
HCCIIeJOBAaHMS TIAPAMETPOB U
XapaKTEepUCTUK IPHUOOPOB
OINITOTEXHHUKH, ONITUYECKUX U ONTHKO-
JIEKTPOHHBIX CHCTEM, KOMILUIEKCOB
Pa3IMuHOTO (PYHKIMOHAIBHOTO
Ha3Ha4YeHUS

3naet: Kak aprymeHTHpoBaHo BEIOHpaTh

3¢ PEKTUBHYIO METOANKY IKCIIEPHUMEHTAILHOTO
HCCJIEIOBAHMS TTAPAMETPOB M XapaKTEPHUCTHK
PUOOPOB ONITOTEXHUKH, OTITHYECKUX U ONTHKO-
JNEKTPOHHBIX CHCTEM, KOMIUIEKCOB Pa3IM4HOTrO
(YHKIIMOHAIBHOTO Ha3HAYCHHUS

YMmeer: ApryMeHTHPOBaHO BEIOMpaTh 3(h(HEeKTHBHYIO
METOJIMKY 3KCIIEPUMEHTAIBHOTO UCCIIE0BaHMUS
IapaMeTpoB U XapaKTEPUCTHUK NPHOOPOB
OINITOTEXHUKH, ONITHYECKUX U OITHKO-3JIEKTPOHHBIX
CHCTEM, KOMILJIEKCOB Pa3IMYHOTO
(YHKIIMOHAIBHOTO Ha3HAYCHHUS

Baageer: Metogamu  apryMeHTHPOBAaHHOTO BBIOOpa
3¢ PeKTHBHON METOINKH SKCIIEPUMEHTAIILHOTO
HCCIICOBAHUS ITAPaMETPOB U XapaKTEPHCTUK
MpUOOPOB ONTOTEXHUKH, ONTHYECKHUX M OTITHKO-
AJIEKTPOHHBIX CUCTEM, KOMIUIEKCOB Pa3IMIHOTO
(YHKIMOHAIHHOTO HA3HAYCHHUS

IIK-2.2 Peanu3syeT Ha IPAKTHKE

3¢ PeKTHBHYIO METOTUKY
IKCIIEPUMEHTAILHOTO UCCIIE0BAHUS
apaMeTPOB U XapaKTEPUCTUK

3Haer: Kak peasin30BbIBaTh Ha MPAKTHKE

3 PEeKTHBHYIO METOIUKY KCIIEPUMEHTAIHHOTO
HCCIICOBAHUS [TAPAMETPOB U XaPAKTEPUCTUK
puOOPOB ONTOTEXHUKU, ONTHYCCKHUX M ONITHKO-
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CMOJIEHCKNIA
( DUTTNATT

IpUOOPOB ONTOTEXHUKH, ONITHYECKUX
U ONTHKO-3JIEKTPOHHBIX CUCTEM,
KOMIIIEKCOB Pa3IMYHOI0
(YHKIIMOHAIEHOTO HA3HAYCHUS

3IEKTPOHHBIX CUCTEM, KOMIUIEKCOB Pa3JInYHOrO
(YHKIIMOHAIBHOTO Ha3HAYCHHUS

Ymeer: Pean3oBeiBaTh Ha NpakTHKE 3Q(HEKTHBHYIO
METOJUKY 3KCIICPUMEHTATBHOTO UCCIEAOBAHUS
IIapaMeTpOB U XapaKTEPUCTHK NPHOOPOB
ONITOTEXHUKH, ONTHYECKUX M OITHUKO-3JICKTPOHHBIX
CHCTEM, KOMITJIEKCOB Pa3IMIHOTO
(YHKIIMOHAIBHOTO HA3HAYCHHUS

Baageer: MeTogamu peanu3anyy Ha IPaKTUKE

3¢ PEKTUBHON METOTUKH IKCIIEPUMEHTAILHOTO
HCCIIeJOBAaHMS TapaMeTPOB U XapaKTEPUCTUK
IPUOOPOB ONITOTEXHUKH, OTITHYECKUX U ONTHKO-
3EKTPOHHBIX CUCTEM, KOMIUIEKCOB Pa3JIMYHOTO
(YHKIIMOHAJIBHOTO Ha3HAUCHHUS




4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

CrpyKTypa IMCUUILIMHBI:
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OBO3HAYEHMUAL:

Buabl npoMexkyTo4HOI aTTecTauMu (BUAbI KOHTPOJIA):

K3 — DK3aMEH,;
3a0 — 3a4eT ¢ OICHKOI;

3a — 3a4erT;

Buasl pador:
KoHTakT. — KOHTakTHas paboTa 00y4arouuXxcs C MPernoaaBaTesiemM;
JIex. — NEKIMOHHBIC 3aHITHS,

JIaG. — naGopatopHble paboThI,
[Ip. — mpakTUyecKue 3aHATHS;

KPIT — kypcoBas paboTa (KypcoBOii IPOEKT);
PI'P — pacuerHo-rpaduueckas padbota (pedepar);

CP — camocrosTenbHast paboTa CTYACHTOB;

3.e. — 00BeEM JUCHUINIIMHBI B 3a4€THBIX €IMHUIaX.
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Conep:xaHue TMCHUILIUHBI:
Ne HaumeHoBaHMe BUIOB 3aHATHII U TEMATHK, COAEP:KAHUE

1 | nexuuonHsie 3ansaTHs 9 Wt. mo 2 vaca (18 yacos):

Tema 1. UMnynbcHble peryJsiTopbl NOCTOSIHHOI'O HANIPSIZKEHUSI.

1.1 Perynsarop mepBoro Tuma (MOHM)XKAIOIIWI), BTOPOTO THIMA (MOBBIIIAIONINN), TPETHETO THIIA
(uaBeptupyromuii). [lpuHnun paOoTel, BpeMEHHBIE AMArpaMMbl. PerynnpoBOYHBIE M BHELIHHE
XapaKTePUCTUKU UMITyJIbCHBIX ~ TpeoOpazoBateneit c HEIoCpeICTBEHHON CBS3bI0.
[MocnenoBarensHO-MapaUIENbHBIN TIpeoOpa3zoBarelb, koHBepTephbl Kyka n SEPIC.

1.2 Merton ycpemHeHuss B TpOCTpaHCTBEe cocTosHui. IlocTpoeHne HENpepHIBHOW MOAETH
HMMITYJILCHOT'O TIpeoOpa3oBarers.

Tema 2. CuHTe3 cHUCTEM yIIPABJIEHUSI UMILYJIbCHBIX PEry/siTOPOB HANIPSIKEHHS.

1.3 Pyynas u MamuHHas JMHEapU3alH HENPEepPhIBHOW MOAEIM MMITYJILCHOTO IpeoOpa3oBaTes.
[lepenarouHble XapaKTEpUCTUKN UMITYIIBCHOTO MIPpeoOpazoBaTeis Kak 00bEeKTa YIpaBiIeHHsI.

1.4 Cuctema ynpaBieHus! 110 BEIXOJHOMY HaNpsDKEHUIO. J{ByXKOHTYpHBIE CHCTEMBI yIIPABICHHUS.
Tema 3. OgnodaszHbie HeynpaBJjsieMble BbIIPSAMHUTEIH.

1.5 OnHomnonyneproiHasi cXxeMa BBIIPSMIICHHS C pa3IMYHBIMUA BUIaMHU HATPY30K.
JIByXIOITyTIEepUOTHBIA © MOCTOBOM BBIMPSIMHUTEINN C PA3IUYHBIMU BHIAMH Harpy3okK.

1.6 YMHOXUTENM HaNpsDKEHUs: YABOHUTENb HANpPSDKEHUs, NapajulelbHas M IOCIeN0BaTeNIbHAs
CXEMBI YMHOXCHUSI.

Tema 4. MHoro(asHbie BEINPAMUTETH.

1.7 TpexdazHbIil BRIIPSIMUTEND CO cpenHeil Toukon. TpexdasHblii MOCTOBO BBHITIPSIMHTENb.

Tema 5. YnpaBisieMble BBIPAMUTEIH.

1.8 MocToBoIi yIipaBisieMblid BEIPSMHUTEINb C TIOJIHBIM YUCIIOM YIPaBIsSieMbIX BeHTWIeH. MOCTOBOM
YIpaBJIieMbIH BBIIPSMHUTENb C HEMOIHBIM YHCIOM YIPaBIIIEMbIX BEHTHIICH.

Tema 6. UnBepTOpBI.

1.9 ABTOHOMHBIE HHBEPTOPHI. IHBEPTOPHI, BEJOMBIE CETHIO.

2 | mabopatopubie paboTs! 8 mmT. Mo 4 yaca u 1 mit. o 2 yaca (34 gaca):

2.1 HccnenoBanne UMITYJIbCHOTO peryisTopa (4 yaca).

2.2 CuHTe3 CHCTeMBI YIIPABJICHHUS 110 BBIXOAHOMY HampspkeHuto (4 yaca).

2.3 CuHTe3 CUCTEMBI YIIPABJICHUS 110 CPEIHEMY M MIMKOBOMY TOKY (4 yaca).

2.4 YMHOXHTEJIH TTOCTOSTHHOT'O HanpshkeHus (4 yaca).

2.5 Tpextazapie MOCTOBOI U HYJIEBOW BEIIPSIMUTENH (4 daca).

2.6 ABapuiiHble peKUMBI B TpeX(Pa3HbIX BRIPIMUTENSX (4 yaca).

2.7 YnpanisieMblil BRIIpSMHATEIND (4 daca).

2.8. ABTOHOMHBII1 HHBEPTOp TOKa (4 Jaca).

2.9 ABTOHOMHBIY MHBEPTOp HampspKkeHus (2 yaca).

3 | npakTuueckue 3aHATHS OTCYTCTBYIOT.
4 | pacuetHo-rpadmyeckas pabora «I[IpoeKTHpOBaHHE UMITYJIBCHOTO PETYIATOPA ¢ HEMOCPEACTBEHHOM
CBSI3BIOY.
5 caMoCTosATeNnbHas paboTa CTYJACHTOB: gac.
5.1. I3y4eHne MaTepuaioB JEKIIUH 36
5.2. IloaroToBKa K MPaKTHIECKUM 3aHATHSIM -
5.3. TloagroroBka K 1a00paTopHBIM paboTam 36
5.4. PacueTHo-Tpaduueckas pabora 20
Bcero: 92
5.5. IloaroroBka K sK3aMeHy 36

Texkymuii KOHTPOAb: IIUCBMEHHBIM  KOHTPOJIBHBIM  OINPOC IO  HM3Y4YEHHOMY
TEOPETUYECKOMY MaTepualy ¢ IOJYyYEHHBIM IPAKTUYECKUM HaBbIKAM IIPOBOJUTCS Ha
NPAaKTUYECKUX U Ja00PATOPHBIX 3aHATHSIX.
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Ne .
w/n Buabl yueOHbIX 3aHATHIH Oo0pa3oBaTesbHbIE TEXHOJOTHH
1 y Co— WnTepakTuBHAS TEKIHS (JIEKIHS-BU3YATH3AIIH).
' WnpuBuayansHble U TPYNTIOBBIE KOHCYIBTALUH MO JUCIUILTHHE.
TexHosorus BBITTOJTHEHUS J1a00paTOPHBIX 3a7aHnN
WHAWBUAYAIBHO.
2. | JlabopartopHas paboTa TexHOMOTHs BBINIOJHEHHS JIA0OPATOPHBIX 3aJaHUd B MaJlOH
rpymnre (B Opuraze).
Jlommyck K J1abopaTopHOI paboTe.
NubopMalinoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH OCTVYII K
CamocTosTenpHas pabota (opman Y ! (nocty
3. OUOC ¢unmana, x ObC dunmana, noctyn Kk HHOOPMAITHOHHO-
CTYZCHTOB (BHEAyAUTOPHAs)
METOAMYECKUM MaTeprasiaM Mo JUCLUILINHE).
Kontpoinb MIPOMEKYTOUHAS
4. b (np Y TexHOMOTHS YCTHOTO OTIpOCa.
aTTeCTaLus: 3a4eT WM SK3aMEH )

6. OHEHOYHBIE MATEPHAJIbI V151 TEKYIIEI'O KOHTPOJIA U
MMPOMEXYTOYHOU ATTECTALUU J1JIA OHEHKH KAYECTBA
OCBOEHMSA JUCIIAITJIMHBI

dopma NpOMEKYTOUHON aTTECTALUH 110 HACTOSIIEH TUCIUILINHE — YK3aMEH.
Ilepeyenb BONPOCOB K IK3aMeHY

1. [onwxarommuit perynstop. IlpuHumun pabGoThl, BHEWHSAS U  PETYIUPOBOYHAs
XapaKTEPUCTHUKHU.

2. lloBpmmaromuii  perymsitop.  IlpuHiunm — paOoThl, BHEWHSS W PErYJIMPOBOYHAS
XapaKTEPUCTHUKHU.

3. UuBeptupyromuii  perymsitop. IlpuHimun  paOoThl, BHEIIHSAS W PETYIMPOBOYHAS
XapaKTEPUCTHUKHU.

4. TlocnenoBarenbHO-AapayUIeNbHbIM  perynastop. [lpuHumn  pabGoThl, BHEMHAS U
PEryJINPOBOYHAS XaPAKTEPUCTUKH.

5. Cucrema ympasienus (C-dC mpeoOpasoBarenss ¢ 00OpaTHOW CBSI3bIO 10 HAMPSHKCHHIO.
CrpyKkTypHas cxema, IPUHIIUIT PaOOTHI.

6. Cucrema ympasneHust dc-dC mpeoOpasoBarenss ¢ 0OpaTHON CBSI3bIO MO MHKOBOMY TOKY.
CrtpykTypHas cxema, IpUHIUI paboThI.

7. Cucrema ympasienus dc-dC mpeoOpaszoBarens ¢ 0OpaTHOH CBS3bIO IO CPETHEMY TOKY.
CrtpykTypHas cxema, IpUHIUI paboThI.

8. OnHo(da3HbIl OTHOMOMYNIEPUOAHBIH BBIIPSIMUTENb C AKTUBHOM M aKTHBHO-€MKOCTHOU
Harpy3kamu. [IpuHnun paboTel, BpeMeHHbIE AUATPAMMBI.

9. OnHo(da3HbBII OTHOMOMYIEPUOAHBIM BBIIPSIMUTENb ¢ AKTUBHOM M aKTUBHO-WHIYKTUBHON
Harpy3kamu. [IpuHumn paboTsl, BpeMEHHbIE JUArPAMMBI.

10. Onnoda3zHbIi HEyNpaBISIEMblid JBYXIOIYIEPHOIHBIA BBIIPSIMHUTENb CO CPEIHEH TOUKOM
C aKTUBHOH U aKTUBHO-€MKOCTHOM Harpy3kamu. [IpuHumn paboTsl, BpEeMEHHbIE AUArPaMMBbI.

11. Onnoda3zHblil yrpaBasieMblil ABYXIIOIYIIEPUOJHBIN BBIIPSIMUTENb CO CPEAHEH TOUYKOM C
aKTHUBHOM Harpy3kou. [TpuHIun paboTel, BpeMEHHBIE THArPaMMEI.

12. YMmHOXuTEnn HaIPSDKEHUS: YZIBOUTEIb HaIpsDKEHUS, napajuiesibHast "
IIOCJIEI0BATENbHASL CXEMBI YMHOKCHHS.
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13. TpexdasHplii BBHIPAMUTENb CO CpenHeid Toukoil. [IpuHumMm paboOTHl, BpEMEHHBIC
JTUarpaMMbl, BHEIIHSS XapaKTePUCTHKA.

14. Tpexda3ublii MOCTOBOH BbIIpAMUTEb. [lpuHLIKI pabOTH, BpEeMEHHBIE IHUArPaMMBI,
BHEIITHSS XapaKTEPUCTHKA.

15. ABTOHOMHBIC HHBEPTOPHI: MOCTOBOM, IIOJTYMOCTOBOM, CO CPEIHEH TOUKOH.

16. Bemombie CEThbIO HHBEPTOPEI.

Tunosele 3a1a4n

Tema 1. UMnyJibCHbBIE PeryJjasiTOpbl NOCTOSTHHOT0 HANIPSIKEHUSI.

1.1 IToctpouTh HENPEPHIBHYIO MOJAEIb MOHMKAIOIIETO PETYJIATOpa C HENOCPEICTBEHHOMN
CBSI3bIO B PEKUME HEMPEPHIBHOI'O TOKA APOCCEIS.

Tema 2. CuHTe3 cucTeM YNPaBJIeHUs] HMILYJIbCHBIX PeryJsiTOPOB HANIPSIZKeHUSI.

2.1 ITIpoBecTH pyuUHYIO JIMHEApU3ALMIO YCPETHEHHOH CHCTEMBbl ypaBHEHMH HMITYJIbCHOTO
peryisitopa B OKpPECTHOCTH CTAlMOHApHOrO pexuma. [lomydyuTe B aHaIMTUYECKOM BUE
HepeaAaTOYHble XapaKTEPUCTUKH «K03(D(PULIMEHT 3aroIHEHUs] — TOK APOCCEIIs», «TOK IPOCCENS —
BBIXOJHOC HAIIPSAIKCHUC, KOE)(b(l)I/HII/ICHT 3aIIO0JIHCHUS — BBIXOAHOC HAITPAKCHHUCH.

2.2 OmnpenenauTh YacTOThl PACIOJIOKEHHUS HYJEH U IOJIIOCOB 3aJaHHOM IepeaaTouHON
(GYHKIIMY UMITYJIbCHOTO peryJssTopa:

0.01-p+1.4-10°
p+760

2.3 TlocTpouTh acUMIITOTHYECKHE JOrapU(pMHUUECKHE YaCTOTHBIE XapaKTEPUCTUKU IO
3a/laHHOM MepenaTouHON PyHKINHU:

f(p)=

5.4.10° - p+7.7-10"
p’+3338-p+1.3.10°
2.4 OnpenenuTh 3amachl YCTOWYMBOCTM TO aMIUIMTYyAe M (a3e Uil HMITYIbCHOTO
npeoOpa3oBaTelnss, OXBAaYEHHOTO OTPHUIATEIBHON OOpaTHOH CBS3bI0 1O  BBIXOJAHOMY
HanpspKeHHIo. BpIxogHOE HampsbkeHHe mnpeoOpasoBatens paBHO 15 B, xoapduument Kppix
paBeHn 2.5/15, nanpsbkenue Ha Bbixoge [JIMH wnapacraer or 0 no 3 B. Ilepematounas
XapaKTepUCTHKA «KOX(P(HUIMEHT 3alOJHEHHS — BBIXOJHOE HANpsDKEHHE» MNpeoOpa3zoBaTens
HUMECT BU:

f(p)=

1.9-10*-p+8.1-10°
p°+2834-p+4.5-10°

f(p)=

Uycr. rMuH
1 uBle
DC-DC —¥PKeux[
F Koppekuus
no Hanpsx.
oy

ObpaTtHas cBs3b

CTpykTypHas cxema 3aMKHYTOH cucTeMsbl ynpasieHus dc-dc-mpeodpa3oBaTenem
¢ 00paTHOM CBS3bIO M0 HANIPSKEHHUIO

Tema 3. OnHogasHbIe HeynpaBJisieMble BbIIPSIMUTE/IH.

3.1 PaccumrtaTh cpemHee 3HAYCHHE BBINPSIMIICHHOTO  HAMPSOKEHUS — OTHO(A3HOTO
HEYIPaBJISIEMOI0 BBIIPSAMUTENS B PA3JINYHBIX CIy4asx:

a. MOCTOBAsl CX€Ma BBINPSIMIICHUS], AKTUBHAsl Harpy3ka, JeiCTBYyoIIee 3HaUeHNE HaNPsKEHUs
Ha BTOpPUYHOI 00OMOTKe TpaHchopmaropa paBHO 24 B;
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0. cxema BBIIPIMIIEHUS C BBIBOJIOM Hy/ls TpaHCpopMmaropa, AaKTUBHAas Harpyska,
JeicTBYIOIEE 3HAUCHHE HANPSHKEHUS Ha BTOPUYHON 00MOTKe TpanchopmaTopa paBHo 36 B;

B. CX€Ma BBIIPSMIICHUS C BBIBOJOM HYJIS TpaHC(OpMaropa, akTUBHO-UHAYKTHBHAs Harpyska
(BBIIPSIMJIEHHBIM TOK HENPEpbIBEH), IEHCTBYIOIIEE 3HAYCHHE HANPSDKEHHWS Ha BTOPUYHOMN
obmoTke Tpancdopmaropa paBHo 48 B;

I. MOCTOBas CXEMa BBINPSMIICHHS, BBIIPSIMUTEIb OHTaeTcs oT cetu ~220B/50I'm 6e3
TpaHchopMaTopa, aKTUBHO-EMKOCTHAasi Harpys3ka, eMKocTb KonzaeHcatopa 470 Mk,
conpotusiieHue Harpy3ku 100 Om.

Tema 4. Muoroga3sHbie BLIIPAMUTEIH.

4.1 Omnpenenutb JAEHCTBYIOIIEE 3HAUYEHUE TOKAa B JIMHEMHBIX IMPOBOJAX CUMMETPUYHOU
Tpexda3zHOU LEenH Mo CXeMe TPEyroJbHUK Ui ClIeayouuX 3HadyeHuid napamerpos: Ui = 380 B,
R =20 Om. [TocTpoUTEBEKTOPHYIO TUarpaMMmy (a3HbIX U JIMHEHHBIX TOKOB.

Tema S. YnpasisieMble BbINPAMHUTEIH.

5.1 Beruncnute aeicTByromee 3HaueHue (a3HbIX TOKOB M KO3()(PHUIIMEHT MOIIHOCTH B CXeMe
Tpex(a3zHOro MOCTOBOTO BBIIPAMHUTEN ¢ R-Harpy3koif, ecnu aMIuMTyna BXOJHOTrO (ha3HOTo
HarnpsbkeHus: paBHa 250 B, ero wacrora — 50 I'i, comporuBnenue Harpy3ku 10 Owm, yrom
ynpasienus 30°.

Tema 6. UuBepTOpBI.

6.1 ABTOHOMHBIH WHBEPTOpP HANPSKEHHUS C AKTUBHO-WUHJYKTUBHOW Harpys3koil. Bxonnoe
HanpspkeHue uaBepropa 100 B, nnaykruBHOCTh Apoccens 47 MkI'H, CONPOTHUBIIEHUE HArpy3Ku
10 Om, ko3 dunment 3anonnenus 0.5, yacrora kommytanuu 50 I'u. Onpenenuts aeicTByrolee
3HauYEHUE U aMIUTUTYAY OCHOBHOM rapMOHUKH HaNpsKEHUS! Ha Harpy3Ke.

3AJJAHUE HA PACYETHO-TPA®UYECKVYIO PABOTY
«IIpoekTpOBaHNE UMITYJIBCHOIO PETYJIATOPA C HEMIOCPEACTBEHHON CBA3BIO»
Pacuer ucxoaneix manubix PI'P ocymectBisiercs B cooTBeTCTBHM ¢ Ne Tpymnmoi
CTYJEHTA, U 3aBUCUT OT N — MOPSIIKOBOIO HOMEpa CTY/AECHTA 110 KYpHAJLy YCIIEBAEMOCTH.

1. CocraBuTh cucrteMy ypaBHEHHI, ONHCHIBAIOIIYI0 HEMPEPHIBHYIO HEIMHEMHYIO MOEIb
CHJIOBOTO KOHTYpPa B COOTBETCTBUU C HOMEPOM B KypHAJI€.

2. BrpiBecTn BhIpaKeHHS ISl pacueTa WHAYKTUBHOCTH JIPOCCENs, EMKOCTH KOHJEHcaTopa 1
MaKCHUMaJbHOTO TOKa Kito4a. PaccumTtaTh 3HaueHUs Ui 3aJlaHHOTO peXuMa paboThl.
Koad¢uimenT nynbcanuii HanpspKeHUs: Ha KOHJIEHCATOpe MPUHSATH paBHBIM 1%.

3. IIpoBeputh mNpaBUIBHOCTH pacyeTa TPAHUYHOTO 3HAYEHHs JpOCCeNss U EMKOCTH
KOHJIeHCaTopa ¢ momomplo moxaenupoBanuss B MATLAB: coOparh cxemy HMIyJIbCHOTO
PEryJsTOpa C Pa30MKHYTOH CUCTEMOM yIpaBieHHs, pacCuuTaTh KO3()(PUIMEHT 3aN0IHEHUS IS
TPaHUYHOTO peXuMa ToKa Jpoccens U 3a1ath ero B O1oke Pulse Generator. [loakmounTs 6510k
Pulse Generator k KiIt04y, CHATh OCHMJIJIOTPAMMBbI TOKa JAPOCCENS U BBIXOJHOIO HANpsDKEHUS B
YCTaHOBUBIIEMCSI TPaHUYHOM pexume. OCHIIIOrpaMMbl NPUBECTH B OTYETE, 00S3aTEIbHO
JIOJbKEH OBITh BUEH MaciuTal Mo OCsiM X U Y.

4. Tlocne mpoBepKH NPAaBWIBHOCTH pacyeTa TPaHUYHOrO 3HAYEHMs] Jpoccens U
KOHJIeHCcaTopa BbIOpaTh Apocceib U KOHJIEHCATOpP ¢ HEOOXOAUMBIMHU 3aracaMy U3 CTaHJapTHOTO
psaa HomuHanoB. [lpunsats 3anmac paBHbM 30%: 20% Ha pa3dbpoc mapamerpoB u 10% Ha
rapaHTupoBanHyto padory B PHT.

5. TloctpouTh HENpEpHIBHYIO HEIMHEHHYIO Mojenb mpeobpaszoBarens B MATLAB mo
ypaBHeHHsIM u3 1. 1. KoadduumenTt 3amonHeHHs NpeACTaBUTh CyMMOH CTallMOHAPHOTO H
MaJIOCUTHAJIBLHOrO 3HaueHuil. CTalmoHapHOE 3HAYEHHE PACCUUTHIBAECTCS IO PEKUMY PabOThI
npeoOpaszoBarelis (BXOAHOE HANpPsDKEHHE, TOK HArPYy3KH H T.J.), MaJOCHUTHAIBHOE BO3MYIICHHE
3agaercs ¢ momomsio nopta Open-loop Input. CHsATHE OTKJIMKAa CHCTEMBI MPOU3BOAUTCS C
noMouiso moptra Output Measurement.
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[Toctpouts JIUX «korddULIMEHT 3aN0JHEHUS] — BBIXOJAHOE HAMpshKEHHe» (eciau TpedyeTcs
CHUHTE3UPOBATH CUCTEMY YIPABJICHHS 10 BHIXOJHOMY HamnpsbkeHuto) uin JIYX «rok apoccens —
BBIXOJIHOE HaNpsDKEHUE» U «KOA(P(UIMEHT 3aloJIHeHUsI — TOK Apoccels» (eciau Tpebdyercs
CUHTE3UPOBATh CUCTEMY YIIPABJICHUS 10 CPEAHEMY TOKY).

6. IlpoBectTm py4YyHyHO JIMHEAPU3AIMIO CHUCTEMBl YpaBHECHWW HEJIMHEHWHOW MOJIEIIH,
paccuuTaTh KO3PPHUIUEHTH NEePeaaTOUHON (QYHKIIUH 1O YIIPABJICHUIO Ul OJHOTO U3 PEKUMOB,
noctpouth JIUX, cpaBHUTH pe3yiabTaThl PYYHOW W MAIIMHHOW JIMHEAPU3AIMH (TOJBKO JIJIst
MOHUKAIOIIEr0 PETYISATOPA).

7. JloOaBUTHb B HENPEpPHIBHYIO MOJETh W3 M. 5 aKTHUBHOE CONPOTHUBIIEHUE IPOCCEN U
HKBUBAJICEHTHOE CONPOTHUBIIEHUE KOHJEeHcaTopa. IlpuBectn Ha ogHOM rpaduke (IS OAHOTO U3
PEKUMOB pabOThI) YACTOTHBIE XAapAaKTEPUCTHKH CHJIOBOTO KOHTypa ¢ y4eToM H 0e3 yuera
Napa3sUTHBIX CONPOTHUBIICHUH, 0O0BACHUTH OTIMuus. [lapa3uTHoe coONpoOTHUBIEHHUE Apoccens U
OIIC koHAeHcaTOpa MOXKHO ONPENENIUTh MO Karajory ru.mouser.com. IIpu monbope apoccens
CJIEZyeT YYUTBIBATh TOK HACHIIIEHUS JIPOCCENs, MPH MOA00pEe KOHACHCATOpa — TOK ITYJIbCAIH.
KenarenbHo BBIOMPATH AOCTYIHBIE 110 [IEHE KOMIIOHEHTHI.

CuHTe3 cucTeMbl ypaBiIeHUs! UMITYJILCHOIO PETYJIATOpa

8. CunHTe3upoBaTh 3BEHO KOPPEKIMH KOHTypa HampsbkeHus (Toka) mpu koddduimentax
nepeavyn JaTdyuka HanpspkeHus (ToKa), yKa3aHHBIX B Ta0nwmie. [IpuBectu Ha ogHOM Tpaduke
nepenaTouHy (yHKIUIO 3BeHa Koppekuuu, JIYX cuiaoBoro KoHTypa 0 KOPPEKLUMU U TOCIE,
JIUX KoppeKkTUpYyIOLIero 3BeHa JUIsl OJHOro 3 pexumoB. IIpoBeputh padoTOCIIOCOOHOCTH
KIIFOYEBOM Mojenu mpeolOpa3oBaTeniss ¢ 3aMKHYTOW ckoppekTupoBaHHoii OC B ogHOM H3
PEXKUMOB.

Uycr. MuH

u BbIX

DC-DC _" KBHX

Koppekuyus
Nno Hanpsx.

oy

ObpaTtHas cBa3b

Pucynok 1 — CTpyKkTypHas cxema 3aMKHYTO# crcTeMsl yrpasienust de-dc-mpeodpas3oBarenem
¢ 00paTHOM CBSI3bIO MO HAIIPSHKEHUIO

< iy (i)

O6paTHas cBs3b MO TOKY

Uyer Tous MR v+
. u
' {} = L >R olds| pcoc e pl.
r= Koppekuus Koppekuus V-
no Hanpsx. no TOoKy
ovy1 oy2 | S
Tr

ObpaTHas cBA3b MO HaNpPsHXXEHUo

Pucynok 2 — CTpykTypHas cxema 3aMKHYTOM cucTeMbl ynpasienus dc-dc-nipeodpazoBaTenem
¢ 00paTHOI CBS3BIO 110 CPETHEMY TOKY

9. OO6ecneunTh 3amac yCTOWUMBOCTH 10 (aze He MeHee 40 rpaaycoB A XYAIIEro ciydas
U3 4 coueTaHui BXOJIHOTO HANPSDKEHUS U MOITHOCTH Ha BBIXOZE MpeobpazoBatens. 3mepuTs u
yKa3aTh B BUJE TAOIMIIBI YACTOTY €IMHUYHOIO YCHUJICHHS, 3arachl Mo aMIuiuTyae u ¢asze aus 4
PEXKHUMOB.

OTan4ust OLICHOK MYHKTOB 8 M 9: B MMyHKTE 8 3B€HO KOPPEKIIMU CUHTE3UPYETCS JJIsl OAHOTO U3
pEeKUMOB pabOTHI HA BHIOOP, PabOTOCIIOCOOHOCTH KIIFOUEBOM MOJIEH MPOBEPSETCS TOIBKO IS

10
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CMOJIEHCKUA
( @unn MAH
N y 9 |
M3mn_

peXHMa, Ui KOTOPOr0 CHHTE3UPOBAIIOCH 3BEHO KOppeKUUU. B myHkTe 9 Haj0 CHHTE3WpOBATH
KOPPEKTHUPYIOLEE 3BEHO C YUETOM BCEX 4 PEKUMOB.

1 2
peoOpasoBatellb, | Mpeodpa3oBaTeb, AwMrn-
cucremMa cucremMa Jinanason Tyna
YIIpaBJICHUS, YIIpaBJi€HUS, MOILHOCTH Yacrora I'JIMH, B
Ne MaIa3oH HaIa3oH Ha BBIXOJE KOMMYTAaITUH, Ksoix, Ki (mma CY
BXOZHOTO BXOJTHOTO Br ’ k[ IO BBIX.
HaNPSHKCHUS, HaPSHKEHUS, HanpsHKe-
BBIXOJTHOE BBIXOJTHOE HUIO)
Hanpsbkenue, B HaNpsDKCHUE
TOBBIIIAOIIUH, TTOHMKAIOIIUM,
10 CpeTHEMY IO BBIXOTHOMY
1 TOKY, HaIpPsDKEHUIO, 15-30 80 2'50Ag_OUt 3
4-8 28-32 '
15 15
MOCIIE/I0BATENBHO —
-TTapayIebHBIN, 10 BHIXOHOMY
o | mocpemHemy HATIDKEEHIO, 25.45 40 S/Vout 2
TOKY, 21-27 0.2
50-80 12
60
MOCIIE/I0BATENLHO ——
-TTapayIeNbHBIH, 1O BHIXOHOMY
3 O cpeiHeMy HaIpPsDKEHUIO, 50-100 45 4/vout 3
TOKY, 0.3
180-220
50-100 150
80
TTOBBIIIAOIITUH, TTOHMKAIOIITUM,
M0 CpEAHEMY 10 BBIXOJHOMY
4 TOKY, HaIPsDKEHUIO, 100-140 50 3/S/ZUt 1
40-60 80-100 '
100 60
TOCIIE/I0BATENBHO ————
-ITapaiyIeNIbHBIMN, 1O BHIXOHOMY
5 110 cpeteMy HaIpPSKEHUIO, 25-35 70 2/Vout 5
TOKY, 18-22 0.4
12-30 15
20
TTOBBIIIAIOIITIH, TTOHMYKAFOIITHM,
O CpEHEMY 10 BBIXOJAHOMY
6 TOKY, HaIpPsSHKEHUIO, 25-35 65 1/S/EUt 6
25-35 45-50 '
50 30
WHBEPTUPYIOLUH, | TMOHWKAIOIINMN,
M0 CpEAHEMY IO BBIXOJTHOMY
7 TOKY, HaIPSDKEHUIO, 40-60 60 2.50A/10ut 7
30-50 35-40 '
-42 20
TTOBBIIIAFOIIINH, TTOHIKAIOTIIHIA,
8 10 CpeIHEMY 10 BBIXOAHOMY 8-18 100 0.50A;0ut 2
TOKY, HaIPSDKEHUIO, '

11
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CMOJIEHCKUA
( DUTTNATT

10-20 12-15
35 8
MOBBIIIAOIINN, MIOHMXKAIOLUH,
10 CpeIHEMY MO BBIXOJTHOMY
9 TOKY, HAIPSDKEHUIO, 12-20 150 3/8/gut 3
7-15 25-35 '
25 18
WHBEPTUPYIOLINHN, TTOHMKAIOIITUH,
10 CPEAHEMY 10 BBIXOJHOMY
10 TOKY, HaNpsHKEHUIO, 5-12 75 Z/S/gUI 5
12-15 10-14 '
-12 5
TTOBBIIIIAIOITHH, TOHVKAFOIITHH,
10 CpeTHEMY MO BBIXOJTHOMY
11 TOKY, HaIpPsDKEHUIO, 4-15 150 2'5(/)\20“ 7
9-16 12-15 '
24 7
WHBEPTUPYIOILNH, MTOHMXKAIOLIUH,
0 CPEAHEMY 10 BBIXOJHOMY
12 TOKY, HaIpsDKEHUIO, 25-65 80 1/S/EUt 1
19-32 60-80 '
-25 45
ITOBBIIIIAIOITHH, TOHWKAFOIITHH,
10 CpeIHEMY M0 BBIXOJTHOMY
13 TOKY, HaIpsHKEHUIO, 100-150 75 Z/S/(Z)Ut 1.8
85-265 120-150 '
400 90
MIOCJIEZIOBATENHHO .
. MOHMKAIOLINH,
-TapaisieNbHbIN, 1O BHIXOHOMY
14 110 CPEAUIEMY HaTpsHKEHUIO, 30-50 70 4/vout 1.8
TOKY, 40-50 0.1
18-24 o5
21
VHBEPTUPYIOIIUN, | MOHMKAOMIUM,
10 CpeIHEMY M0 BBIXOJTHOMY
15 TOKY, HaIPSDKEHUIO, 50-80 80 SIS/gut 2.8
48-96 52-60 '
-72 36
TTOBBIIIAOIITIH, TTOHMYKAFOIITHM,
10 CpETHEMY 110 BBIXOJHOMY
16 TOKY, HaIpPsSHKEHUIO, 20-35 85 106\/20m 2.4
24-36 38-48 '
48 25
Kpurepun onienku Boinonnenus PI'P:
[TynkTel 1-8 st ogHOTO M3 MpeoOpa3oBaTeneil: «yI0BICTBOPUTEIHLHO.
[Tynktel 1-9 nns omHoro TpeoOpa3zoBaress, MyHKTHI 1-6 11 BTOpOTro mpeoOpa3zoBaTes:
«XOPOLIO».
[Tynktel 1-9 nns omHoro mpeoOpa3oBarens, MyHKTHI 1-9 mis BToporo mpeoOpa3oBarers:
«OTJIIUYHO.

12
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B ¢unuane ucnonb3yercs cucreMa C TPAaJULIUOHHOW IIKANOW OLIEHOK — «OTIUYHOY,
«XOpOIIOY», «yIOBICTBOPUTEIBHOY», «HEYIOBICTBOPUTEIBHO», «3aUTEHO», «HE 3aYTCHO»

(manee — nATHOAIUIBHAS CHUCTEMA).
[IpumeHnsiemple KPUTEPUH OLIEHUBAHHS 10 JAUCHUIUIMHAM (B COOTBETCTBUU C
UHCTPYKTUBHBIM nuchbMoM HUY MDU ot 14 mast 2012 roga Ne 11-23):

Ounenka Kputepun oneHkn pe3yabTaToB
10 JUCHHUILIMHE 00y4eHHs1 10 JUCHUILVIMHE
BeicTaBnsiercs o0yuaromemycs, Oo0HapyXHBIIEMY  BCECTOPOHHEE,

CHCTEMaTHYECKOe U ITy0OKOoe 3HAHWE MAaTEpUANIOB H3YYE€HHON AUCIHILIMHBL,
YMEHHE CBOOOJHO BBINIOJHATH 3aJaHUsl, MPEIyCMOTPEHHBIE MPOrpaMMOH,
YCBOUBUIMII OCHOBHYIO W 3HAKOMBIM C [ONOJHUTEIBHOW JUTEPATYPOU,
pPEKOMEHIOBaHHON pabodell MporpaMMOil AWCUIUIUIMHBL, MPOSBUBIIEMY
TBOPUYCCKHUEC CIIOCOOHOCTH B IIOHMMAaHHUH, H3JI0KCHHHU U HCIIOJIB30BaHHUH
MaTepraioB U3Y4eHHOHN NHUCUUIUIMHEL, 0€3yNPEeYHO OTBETUBLIEMY HE TOJIBKO
Ha BONPOCHI OmiieTa, HO U Ha JOIOJHUTENIbHBIE BOIPOCH B paMKax padodeit
nmporpaMmbl  JUCHUIUIMHBI, TIIPABUWJIBHO BBINIOJIHUBIICMY IIPAKTHYCCKOEC
3aganve. OIeHKa 10 TUCHUIUINHE BHICTABISIIOTCS 00ydaromemMycs ¢ y4€ToM
PE3yIBTAaTOB TEKYIETO KOHTPOJISL.

Komnerenuuy, 3akpemyi€HHbIE 3a AUCLHUILUIMHON, CcQOpMUpOBaHbI Ha
YPOBHE — «3TaJIOHHBIN.

«OTIIHYHO»/
«3a4TE€HO
(oTn4HO)»/
«3aYTEHO»

BricTaBnsiercs  oOyuaromemycs, OOHapyXKMBIIEMY  IIOJHOE  3HaHUE
MaTepuana  W3YYEHHOW  JUCHMIUIMHBI,  YCHEIIHO  BBHINOIHSIOMIEMY
PEAYCMOTPEHHBIE  3aJaHus, YCBOUBIIEMY OCHOBHYK  JIMTEpAaTypy,
pEKOMEH/IOBaHHYI0 paboueil TporpamMMod AMCUUILIMHBL, ITOKa3aBHIEMY
CHUCTEMATUYECKUI XapaKkTep 3HaHWUM MO JUCLUIUIMHE, OTBETHUBIIEMY Ha BCE
BOMPOCHI OWJIeTa, MPAaBWIBHO BBHINOJHUBIIMK NPAKTHYECKOE 3aJaHue, HO
JOMYCTUBIIMK MpH 3TOM HENpUHUIUOHaTbHble omuOku. OleHka 1o
JUCLUUIUIMHE BBICTaBJIAIOTCS oOydaromemycsi ¢ y4éToM pe3ylbTaToB
TEKYIIEro KOHTPOJIS.

Kommerennuy, 3akperiéHHblE 3a JAUCHUILTUHON, CQOpPMUpOBaHBI Ha
YPOBHE — «IPOJABUHYTBINY.

«XOpOoHIo»/
«3a4TEHO
(xoporo)»/
«3aYTCHOY»

BricraBnsercst oOydwaromiemycs, OOHapyKMBIIEMY 3HAaHUE Marepuania
W3yYCHHOW AMCLUILTUHBI B 00beMe, He0OOX0ANMOM sl JallbHEHWIIeH y4eOn
U mpencTosiel paboThl 1Mo MpoQeccuul, CIPaBISIONIEMYCs C BBITIOJTHEHHEM
3aJaHul, 3HAKOMOMY C OCHOBHOH JIMTEPaTypoOil, pEeKOMEHIOBaHHON paboueit
«YIIOBIIETBOPUTEIILHOY/ MpPOrpaMMON JUCHUIUIMHBI, JOMYCTHBIIEMY IOTPEIIHOCTh B OTBETE Ha
«3a4TEHO TEOPETUYECKHE BOMPOCHI W/UIIM TIPH BBITOJHEHUU MPAKTUYECKUX 3aJ[aHuH,
(Y1OBIIETBOPUTEIILHO)»/ HO oOmamaroreMy HEOOXOMWMBIMHU 3HAHHSAMHU JUISI WX YCTPAHEHWS TIOJ
«3a4TEHO» PYKOBOJACTBOM THpemnojaBaTensi, JHUOO HENpPaBWIBHO  BBIIOJHUBIIEMY
MPAKTHYECKOE 33/JaHre, HO IO YKAa3aHHWIO MPENoJaBaTeNsd BBHIOJHUBIIEMY
JIpyTHe MPaKTHYECKUE 3aJaHUs U3 TOTO )K€ pa3jiera TUCIUILTHHEI. .
Kommerenuny, 3akpemyi€éHHbIE 3a AUCUUILUIMHON, CQOpPMHpOBaHbI Ha
YPOBHE — «IIOPOTOBBIIY.

BricTaBisercss o0ydamoiemMycs, OOHapyKUBIIEMY Cephe3HbIe MHPOOEbl B
3HaHHUAX OCHOBHOI'O Marcpualia H3yquH0ﬁ JAUCHUILIMHBI, JOMYCTUBLIEMY
MPUHIMITHAIEHEIE OIMOKY B BBIITOJIHEHUH 33/IaHNH, HE OTBETHUBIIEMY Ha BCE
BOMPOCHI  OWJIeTa ©  JIONOJNHHUTENBHBIE BOMPOCHI M HENPaBUILHO
BBHIMOJHUBIIEMY —TIPaKTHUECKOE 3ajJaHue (HEeMpaBHJIBHOE BBITIOJHEHHE
TOJIBKO TPAKTUYECKOTO 3a/IaHUs HE SBISICTCS OJHO3HAYHOW MPUYUHOW ISt
BEICTABIICHUS OIICHKH «HEYJIOBIICTBOPUTEIILHO»). Kak mpaBuio, oreHka
«HEYJIOBJICTBOPUTEIILHO  CTABUTCSI  CTYJICHTaM, KOTOpblEe HE MOTYT
MPOMOJDKATE  O0ydeHWe 1o  oOpa3oBaTeNbHONW  mporpamme  06e3
JTOTIOJTHUTENBHBIX 3aHSATHHA 1O COOTBETCTBYMOMIEH mucruminHe. OneHka 1o
JUICIIMIUIMHE  BBICTaBJIIIOTCSL  oOydaromeMycsi ¢ y4€ToM  pe3ylbTaToB

«Hey,I[OBJ'IeTBOpI/ITeJ'H:HO»/
HC 3a4YTCHO
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Ouenka Kpurtepun oueHku pe3yjbTaToB
10 TUCHHUILIHHE 00y4eHHsl 10 TUCIHILTHHE

TEKYIIETO0 KOHTPOJIS.
KomneTeHnnu Ha ypoOBHE «IIOPOTOBBINY, 3aKPETUIEHHBIC 3a AUCIUIUIMHOMN, HE
chopMupOBaHEIL.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Y4yeOHoe u yueOHO-1a00paTOpHOE 000pyA0BaHM e

VYyeOHass aynuTopus [Uisl NPOBEACHUS 3aHATHH CEMHUHApPCKOrO THIA, TI'PYNIOBBIX H
UH/UBUYAJIbHBIX KOHCYJIbTallUH, TEKYIIEro KOHTPOJS M IPOMEKYTOUYHOM aTTecTalud,
OCHAIllCHHas:

- CHELHANIU3UPOBAHHOW  MeOeNbl; JOCKOW  aylIWTOPHOH;  JIEMOHCTpPAILMOHHBIM
000py/I0BaHUEM: IEPCOHATIBHBIM KOMIBIOTEPOM (HOYTOYKOM); NEPEHOCHBIM (CTAllMOHAPHBIM)
HPOEKTOPOM.

VYyeOHast aynuTopus JUisl MPOBEACHUS 3aHATHH CEMHUHApPCKOrO THIA, TIPYNIOBBIX H
UH/IMBUYAJIbHBIX KOHCYJIbTAllUH, TEKYIIEro KOHTPOJS M IPOMEKYTOUHOM aTTecTalud,
OCHAIllCHHas:

- CHELHANIU3UPOBAHHOW  MeOeNblo; JIOCKOW  ayIUTOPHOH; J€MOHCTpPAllMOHHBIM
000py/I0BaHUEM: IEPCOHATIBHBIM KOMIBIOTEPOM (HOYTOYKOM); NEPEHOCHBIM (CTAllMOHAPHBIM)
HIPOEKTOPOM.

VYyeOHnast ayquTopus A 1a00paTOpHBIX padOT, BHIIOIHAEMBIX B KOMIIBIOTEPHOM KJjlacce,
OCHAILIEHHAs!

- 1a00OpaTOPHBIMM CTEHJIAaMH; MEPCOHAIBHBIMU KOMIBIOTEPAMHM; CIIEHUATU3UPOBAHHOM
MeOenblo; TOCKON ayAUTOPHOH.

Jnsa  camocTosITenbHOM  paOOTBI  CTYAEHTOB  MCHOJB3YEeTCS  MOMEUICHHE  JUId
CaMOCTOSITENIbHOU PabOThI, OCHAILIEHHOE:!

- CIIEUANN3UPOBAHHON MeOEeIbI0; TOCKOW ayIMTOPHOM; MepCOHAIbHBIM KOMIIBIOTEPAMHU
¢ noaxitoueHueM k cetu «Mutepuer» u gocrynom B DMOC dunuana.

IMporpammuoe o6ecneuenne: Matlab, MathCad, Micro-Cap.

8. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLECCA IS JINL]
C O'PAHUYEHHBIMH BO3MOKHOCTAMU 310POBbS 1 UHBAJIMOB

B xone peanuzanuu JUCHUIUIMHBI UCIOJIB3YIOTCS CIEAYIOMINE JOTOIHUTEIbHBIE METO IbI
00y4eHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH W TTPOMEKYTOUHOMN aTTeCTAllMM O00Yy4YaIoOIuXCs B
3aBUCHUMOCTH OT UX UHIUBUAYAITBHBIX OCOOEHHOCTEH:

JUISL CJIeNbIX M CJ1a00BUASIIIMNX

- JeKuu OQOPMIISIOTCS B BUIE IJIEKTPOHHOTO AOKYMEHTA, JOCTYIHOTO C TOMOIIBIO
KOMITHIOTEPA CO CHEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00ECTICUCHHEM;

- TMCbMEHHBIC 3aJaHUs BBIOJHIIOTCA Ha KOMIIBIOTEPE CO CHEHUATM3UPOBAHHBIM
MIPOTrpaMMHBIM 00€CIIEYEHUEM, UITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieuynBaeTCsl MHIMBUyadIbHOE paBHOMEpHOE ocBelleHue He menee 300 mrokc;

- JUIS BBITIOJTHEHHUS 3aJlaHusl TIPH HEOOXOJIMMOCTH TPEIOCTABISACTCS YBEINUYUBAOIICE
YCTPOMCTBO; BO3MOYKHO TaKK€E UCIIOJIb30BAHIE COOCTBEHHBIX YBETUYHBAIOIINX YCTPOUCTB;

- MIChbMEHHBIE 3a7aHusT OPOPMIISIOTCS YBEIIMUCHHBIM IPUPTOM;

- DK3aMeH U 3a4€T MPOBOAATCA B YCTHOH (hopMe WM BBINONHAIOTCS B NMHUCBMEHHOMN
dbopme Ha KOMIIBIOTEpE.

JJISL TITYXHMX M CJ1200C/IbIIIANIIUX:

- JISKITUU OPOPMIISIOTCSI B BUJIE DJICKTPOHHOTO JOKYMEHTA;

- MUCHMEHHBIC 32/IaHUs BHITIOTHIIOTCS HAa KOMITBIOTEpPE B MUCHbMEHHOU opMme;
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- DK3aMEH M 3a4€T MPOBOAATCS B MHCbMEHHOH (opmMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeieHue B (hopMe TeCTUPOBAHMUS.

AJIS1 JIMI[ ¢ HAPYUIEHUSIMU ONOPHO-IBUIaTeJIbHOI0 annapara:

- JIeKUUU O(GOPMIIIOTCS B BHJIE JJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C IMOMOIIBIO
KOMIIBIOTEpA CO CIIEeHUAIN3UPOBAHHBIM POTPAMMHBIM 00ECIICUEHUEM;

- NHCbMEHHbBIE 3aJaHMs BBIINOJHIIOTCS HAa KOMIIBIOTEPE CO CHELUATN3UPOBAHHBIM
POrpPaMMHBIM 00€CTIeYeHUEM;

- DK3aMeH U 3a4€T MPOBOAATCA B YCTHOH (hopMe WM BBINONHAIOTCA B NMHUCHMEHHOH
dbopMe Ha KOMITbIOTEPE;

- UCIIOJIb3YETCs crenuanbHas yueonas ayauropus s aun ¢ JIOB3 — ayn. 106 rmaBHoro
yuebHoro kopmyca mo azapecy 214013, r. CmoneHck, DHepreTuueckuid mp-a, 1.1, 3maHue
IHEPreTUYEeCKOro MHCTUTYTA (OCHOBHOM KOPITYC).

[Tpu HEOOXOAMMOCTH MPEAYCMATPUBAETCS YBETMUEHHE BPEMEHU VISl TOJITOTOBKHU OTBETA.

[Ipouenypa  mpoBeaeHHsT  NPOMEXKYTOUHOM  arTecTauuud A OOy4aroluxcs
yCTaHaBIMBaeTCS € Y4YETOM HX HHIUBUAYAIbHBIX TCUXO(PU3UYECKUX OCOOCHHOCTEH.
[TpomexyTouHasi aTTeCTalls MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Ipu mpoBeneHNN TPOLEAYPHI OIICHUBAHUS PE3yJIbTAaTOB OOyUYEHUS MpeayCMaTpUBaeTCs
UCTIOJIb30BAaHUE TEXHUYECKHX CPEICTB, HEOOXOAMMBIX B CBSI3M C HWHAWBUAYAIbHBIMU
OCOOCHHOCTSIMU O0YYarOIIMXCSA. DTH CPECTBAa MOTYT OBITh MPEJOCTaBICHBI (UIHAIOM, WIU
MOTYT HCI0JIb30BAThCA COOCTBEHHBIE TEXHUUECKHUE CPEJICTBA.

[IpoBenenue mpoueAypbl OICHHBAaHHUS PE3yIbTAaTOB OOY4YEHHS JOMYyCKaeTcs C
MCIIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTH.

ObecnieunBaercs A0CTYNl K MH(POPMALMOHHBIM M OMOJIMOrpaduYecKuM pecypcaM B
cet UHTepHeT 17151 Kaxkaoro odyyaromierocst B popmax, aJanTHPOBAHHBIX K OFPAaHUYEHUSIM MX
3JI0pOBbsI U BOCTIPUATHUS HH(POPMALIUH:

JJIS CJIeNBIX U CJIA00BHASAIIMX

- B Ie4aTHO! (opMe yBEJIMUEHHBIM HIPUPTOM;

- B (popMe 3IEKTPOHHOTO IOKYMEHTA;

- B (hopMme ayanodaiina.

AJIS TJIYXHMX H CJIa00CIbIIIALIMX:

- B IeYaTHOM opme;

- B (popme 37EKTPOHHOTO TOKYMEHTA.

AJIs1 00y4aroIMXcsl ¢ HAPYIIEHUSIMU ONOPHO-IBUIaTeJIbHOI0 aNnapara;

- B Ie4aTtHoO (opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

9. VYYEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCLUIINHBI

OcHoBHas JInTEepaTypa.

1. Poszanos, IO.K. CunoBas snektpoHuka: yueonuk s By3o / FO.K. Pozanos, M.B.
PsGuunckuii, A.A. KacHiok. — M.: U3narensckuii nom MOU, 2007.

2. Boponun, I1. A. CuiioBble OTYPOBOIHUKOBBIC KITFOUN: CEMEUCTBA, XapaKTEPUCTUKH,
npumenenue / I1. A. BoponuH. — 2-e u3j., nepepad. u qor. — M.: U3narenbckuii oM «Jlomadka-
XXl», 2005.

3. DeKTpUYecKue U AIIEKTPOHHBIE aNMapaThl: yYeOHUK U MPAKTUKYM IS
akajgeMudeckoro 6akangaspuara / moa pen. I1. A. Kypbatosa. — M.: U3narensctBo FOpaiit, 2016.

4. CripaBounuk 1o cuioBoit anektponuke / FO.K. Po3zanos, I1.A. Bopouun, C.E. PeiBkuH,
E.E. Yannsirus; nox pea. FO.K. Pozanosa. — M.: M3parensckuii sjom MOU, 2014.
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5. Menewun B.U., Osuunnuxos /[.A. YrpasieHue TpaH3UCTOPHBIMU MTPe0oOpa3oBaTeIsIMU
anekTpornepruu. — M.: Texnocdepa, 2011.

JonosHUTeIbLHAS JTUTEPaTypa.

1. Anyuun, A.C. CucteMbl TpaBJICHUS SJICKTPOIPUBOIOB: yueOHUK i By30B / A. C.
AnyuuH. — M.: U3narensckuii nom MOU, 2015.

2. bypman, A. 1. YnpaBieHue IOTOKaMHU 3JIEKTPOIHEPTUH U TIOBHIIICHUE
3¢ (HEKTUBHOCTH 3JIEKTPOIHEPIETHIECKHUX cHCTeM: yued. mocobue / A. I1. bypman, 1O. K.
Pozanos, 10. I'. [llakapsH. — M.: U3parensckuit jom MOU, 2012.

3. 3unosves, I'.C. OcHOBBI cCHIIOBOH AeKTpoHUKH. — HoBocuOupck: M3a-so HI'TY, 2003.

4. Yepuwix, M. B. MonenupoBaHue 31eKTpoTexHuyeckux ycrpoiicts B MATLAB,
SimPowerSystems u Simulink. — M.: JIMK TIlpecc; CII6.: ITutep, 2008.

5. I'epman-I'anxun, C. I'. BupTyanbHbie 1aOOpaTOpUH MOIYIIPOBOAHUKOBBIX CHCTEM B
cpene Matlab-Simulink: yae6uuk. — CI16.: U3garensctBo «Jlaub», 2013,

Cnncok aBTOPCKHX METOAUYECKHX Pa3padoToK.

ABTOpCKHE METOIUYECKUE Pa3padOTKH PACIOI0KEHBI IO CCHUIKE:

https://drive.google.com/drive/folders/10PV2KUMb8epwWrOLR-
XTYMSBOB5XxNKFy?usp=sharing
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CMOJIEHCKUA
( DUTTNATT

JUCT PETUCTPALIUY U3MEHEHUI

Moamuce, ®.1.0. arta
Howmepa cTpanun HauMeHoBaHME i > A
Howmep Bcero BHECLIETO BHECEHHUS Hata
u Ne TOKyMeHTa,
HU3MCHCH | y3MeHe |[3aMEHEHH AHHYJIMPOB CTpaHUIl B HU3MCHCHUA B U3MCHCHUA B BBCICHUA
Hst HOBBIX JOKYMEHTE BBOJIAINETO JAHHBIA JaHHBIN H3MEHEHHUS
HHBIX BIX aHHBIX y H3MEHeHHS
IK3EMILISIP SK3EMILLSIP
1 2 3 4 5 6 7 8 9 10
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