MMHOEPHAYKM POCCHUM

BOJIXCKUMM NOJIUTEXHUUECKUM MHCTUTYT (dunmalt) demepallbHOTO T'OCYHOAPCTBEHHOTO
OIIXEeTHOTO OOpas0BaTEJIBHOTO YyUpeXIEeHMS BECHETro obpas3oBaHMa "BolrorpalCKUM
TOCYHOAapCTBEHHE TexXHUMUYEeCKUM yHubepcuretT"

BIIM (dumnmas) BonrI'TY

YTBEPXIOAKO
[exaH cakynsreTa

2021 .

ABTOMATH3HPOBAHHBIN 3J1€KTPONPHBO/L

paboyas nporpaMma JUCIUIIIAHBI (MOTYIIs)

3akperuieHa 3a kadeapoit ABTOMATHKA, 3JIEKTPOHHKA U BbIYHCIUTEIbHASI TEXHUKA

Y4eOHblil m1an 15.03.04-15-1-3933 zaoch.plx
HarpaBiieHue 1oarotoBku 15.03.04 - "ABroMaTuzaiusi TEXHOJOTHYECKHX IPOILECCOB U
TIPOU3BOACTB"

npo b - ABTOMATH3aIHs TEXHOJOTHYECKUX MPOLIECCOB M MPOU3BOACTB (TI0 OTPACIISIM)

Krammpuxarus O0akanaBp

®dopma o0ydeHust 3a04Hast

OO0mmast TpyI0eMKOCTh 53ET

Yacos 1o yueOHOMY IIaHYy 180 Buibl KOHTpOIIS HA Kypcax:
B TOM YHCIIE: 9K3aMEHBI 5

ayJUTOPHbIE 3aHATHS 24

caMocCTosTeIbHas paboTa 156

Pacnpenenelme Yaco0B JUCHUIIJIMHBI IO KypcaM

Kypce 5
Hroro
Bun 3anaruit v | PII

Jlexuu 6 6 6 6
JlaboparopHsbie 12 (12 |12 |12
IIpakTuueckue
B ToM uncne uHT. 8 8 8 8
Uroro ayn. 24 |24 |24 |24
KonraxtHas pabora 24 124 |24 |24
Cawm. pabora 156 | 156 | 156 | 156
HUroro 180 | 180 | 180 | 180




IIporpammy coctaBui(u):

K.m.H., 3a8.ka¢. Cunaeg A.A.

Pabouas nporpamma ooOpeHa Ha 3aceaHUH Kadeapsl

ABTOMaTl/lKa, JJIEKTPOHUKA U BBIYUC/IUTE/IbHAA TEXHUKA

3aB. kadenpoit Cunaen A.A.

Pabouas mporpamMMa JUCIIUIIIIHHEL

ABTOMaTl/Bl/lpOBaHHLIﬁ JJICKTPONPUBO/I

paspaborana B cootBeTcTBUM ¢ PI'OC BO:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa3oBaTeNbHbIA CTAHAAPT BBICIIEr0 00pa30BaHus 1O HapaBieHUIo noarorosku 15.03.04
ABTOMATU3ALIMA TEXHOJIOTMYECKUX ITPOLIECCOB
N ITPOU3BO/ICTB (ypoBens OakanaBpuata) (mpuka3 Munob6prayku Poccnn ot 12.03.2015r. Ne200)

COCTaBJICHA HAa OCHOBAaHHNH y‘{e6HOI‘O I1aHa:

HanpasiieHue moAroToBku 15.03.04 - "ABTomMaTH3aIMsa TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB"
pOoQIITL - ABTOMATH3AIHSI TEXHOJIOTHYSCKHUX MPOIECCOB M MPOU3BOCTB (IT0 OTPACIISIM)

YIBEPAKIAEHHOI0 Yu€HbIM coBeTOM By3a oT 30.08.2017 nporoxon Ne 1.

Pabouast mporpamMmMa oj00peHa yIeHbIM COBETOM (PaKylIbTeTa

IIporokomn ot 30.08.2021 r. Ne 1

Cpox aevicteust nporpammsl: 2021-2026 yu.r.
Jexan dakynpreTa



Buzuposanue PII] nJist ucioJiHEHUsI B 0UepeAHOM y4eOHOM roay

Pabouas mporpamMmMa nepecMoTpeHa, 00cyxkaeHa 1 ogo0peHa s
ucronaaenus B 2018-2019 yueObHOM roay Ha 3aceganuu kadeapsl

ABTOMaTI/[Ka, JIEKTPOHUKA U BBIYHC/IUTECJIbHAA TEXHUKA

[Ipotokonm oT 2018 r. Ne
3aB. kadenpoii Cunaes A.A.

Buzuposanue PIIJ] 1J1s1 ucno/iHeHUSI B 0UepPeTHOM y4eOHOM roay
Pabouas mporpamMmMa repecMoTpeHa, o0cykaeHa H ogo0peHa st
ucronaaenus B 2019-2020 yueOHOM roay Ha 3acegaHuu kadeapsl

ABTOMaTl/lKa, JIEKTPOHUKA U BBIYUC/IUTE/IbHAA TEXHUKA

IIpotoxom ot 2019 . Ne
3aB. kadenpoii Cunaes A.A.

Busuposanue PII/I 11 ucnoJjiHeHUs1 B 04epeIHOM YUeOHOM roay
Pabouas mporpamMmMa rnepecMoTpeHa, 00cyxkaeHa 1 ogo0peHa s
ucronaaenus B 2020-2021 yueOHOM roay Ha 3acegaHuu kadeapsl
ABTOMATHKA, YIEKTPOHUKA U BBIYUCIUTEIHLHASI TEXHUKA

[Iporokonm ot 2020T. Ne
3aB. xaenpoit Cunaes A.A.

Buzuposanue PII/] 1J1s1 Mcio/iHeHUsI B 0UepPeTHOM y4eOHOM roxy
Pabouas mporpamMMa nepecMoTpeHa, 00cyxaeHa 1 ogo0peHa s
ucronauenus B 2021-2022 yueOHOM roay Ha 3acegaHuu kadeapsl

ABTOMaTl/lKa, JJIEKTPOHUKA U BBIYUC/IUTE/IbHAA TEXHUKA

IIpotokom or 2021r. Ne
3as. xaenpoit Cunaes A.A.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Lenp npenogaBanust TUCIMUIUIMHBI — JaTh CTyJCHTaM 3HaHUS B 00JIaCTH aBTOMATHU3UPOBAHHOTO MIIEKTPOIPUBOAA, €TO
MECTE U POJIA B COBPEMEHHOM MPOM3BOICTBE U PEAIbHBIX BO3MOXKHOCTSX PEIICHHS BOIPOCOB MOBBIILICHUS
3¢ PEKTHBHOCTH IPOU3BOJICTBA U YHEPTrOCOCPEIKECHHS CPEIICTBAMH HJICKTPOIIPHBOIA.

1.2

3amaun U3ydeHUs TUCIUATUTAHBI

1.3

IMocne u3ydeHus: TUCLMILUTMHBI CTYJEHT JI0JDKEH 3HaTh OCHOBHBIE CHCTEMbI aBTOMAaTH3UPOBAaHHOTO 3JIEKTPOIPHBO/IA,
HPUHIMIIBI U CHCTEMBI YIPABICHUS JICKTPOIPUBOIAMH ITOCTOSTHHOTO U IEPEMEHHOTO TOKA, JJIEMEHTHYIO 0a3y
MIPUHINIIEI TOCTPOSHHMS TTpeodpa3zoBaTesell Ul CHIIOBBIX Ienel aiekTpoasurareneii. OCHOBHOE BHIMaHHKE B IIpoIiecce
U3y4eHHs AUCHUILTHHEI OOpAIleHO Ha MOTydeHHE 3HAHUI B 00JIaCTH YaCTOTHOTO YIPABICHUS IEKTPOIPUBOIAMHI
HIEPEMEHHOTr0 TOKa C aCHHXPOHHBIMHU JJBUTATEIISIMU.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

u

ki1 (pazzgen) OOIL: b1.B

2.1

TpeGoBanus k NpeABApUTEIbHOIl OATOTOBKE 00y4al0Ierocsi:

2.1.1

WuTerpupoBaHHble CUCTEMBI IPOCKTUPOBAHUS U YIIPABICHUS

2.1.2

[IpepnumninomHas npakTuka

2.13

HpOMLIHIJTeHHaH OKOJIOTUA

2.14

DKoJa0rus

2.1.5

IIpousBoncTBeHHAs MPaKTHKA (HAyYHO-HCCIIEI0BATENbCKas paboTa)

2.1.6

TexHu4eckue H3MepeHHs U MPUOOPHI

2.1.7

Texunueckne Cp€ACTBa aBTOMAaTHU3alun

2.1.8

TexHoMOTHUECCKHE IIPOIECCHI ABTOMATU3UPOBAHHBIX ITPOU3BOJCTB

2.1.9

QHCKTPOMCXElHI/I‘ICCKI/IC CHCTCMBbI

2.1.10

OCHOBBI TEXHHYECKUX H3Mep€HI/Iﬁ

2.1.11

Pu3nyecKrue OCHOBBI OJICKTPHUYICCKUX I/I3M€peHI/I17[

2.1.12

udpoBsle cucTeMbl aBTOMAaTU3AIMU U YIPABICHUS

2.2

JMCHUMIUIMHBI U PAKTHKHU, AJI8 KOTOPbIX 0CBOEHHE JAHHOH IMCIUILIUHBI (MO1YJ1) HEO0X0AUMO KaK
npealiecTByouiee:

2.2.1

[MonroToBKa K MpoILeAype 3alIUTHI U MPOIEAYPa 3aIUTHI BBITYCKHON KBAIM(UKAIIMOHHOHN paboThI

222

I/IHTCFpPIpOBaHHI)IC CHUCTCMBbI IPOCKTUPOBAHUS U YIIPABJICHUA

223

HpeZ[I[I/IHJ'IOMHaﬂ IMpaKTUKa

224

HpOMLIHIJ'IeHHaH 9KOJIorus

225

DKoJIorUs

3. KOMIETEHIIMA OBYYAIOIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCHUTIINHbI

(MOJY.JIST)

ITK-3: roTOBHOCTHI0 MPUMEHATH CIOCOOBI PAIIMOHATBHOIO HCIOJIb30BAHNS CHIPbEBBIX, JHEPreTHYECKHX U APYTHX BUIOB
pecypcoB, coOBpeMeHHbIe MeTObI Pa3pPadoTKH MAIOOTXOXHBIX, YHEProcOeperaloiux H IK0JIOTHIECKH YHCTHIX TEXHOIOTHIA,

cpencTea

ABTOMATHU3AllUU TEXHOJIOrHYECKHUX NMPOoLEeCCOB U MPOU3BOACTB

3HaTh:

Ymerb:

Baagern:

IIK-20: cnoco0HOCTHI0 MPOBOAUTH IKCIIEPUMEHTHI 110 33JaHHBIM METOANKAM ¢ 00padoTKOI 1 aHATU30M UX Pe3yJbTATOB,

COCTaBJIA

Th ONMCAHMSI BLINOJHEHHBIX HCCIEI0OBAHUH U MOArOTABIMBATD JaHHbIE 1JI5 pa3pa60TKn Hay4YHBIX 0630p0B u

nyoJuKAUH

3HaTh:

YMmeTb:

Baagers:

B pesyasn

TaTe¢ OCBOCHUSA NUCHUIIJIMHBI 06y!{a10umﬁca JOJIZKCH

31

3HaTh:

3.1.1

- CpeACTBa aBTOMATU3MPOBAHHOTO IEKTPOIIPUBOA B TEXHOJIOTHUYECKHX Hporieccax u nponsBoacTrax (ITK-3);

3.1.2

- METOJWKH TPOBEJICHUS IKCIIEPUMEHTOB ¢ 00pabOTKOM U aHAM30M HX pe3ynbTarto (ITK-20).

3.2

YmMmeTh:

321

- IPUMCHATH CPEACTBA aBTOMATU3WUPOBAHHOT'O JJICKTPOIIPUBOZAA B TEXHOJIOTHYCCKUX MPOLCCCaX U IIPOU3BOACTBAX (HK-3),




3.2.2 | - ncTonp30BaTh METOAUKHU MIPOBEACHIUS SKCIIEPUMEHTOB ¢ 00paboTKO# 1 aHanu3oM ux pesynasraros (I1IK-20).
3.3 | Baaners:
3.3.1 | Bnagets:
3.3.2 [ - TOTOBHOCTBIO TPUMEHSATD CPENICTBA aBTOMATH3UPOBAHHOTO AIEKTPOIPHBO/IA B TEXHOJIOTHIECKUX TIPOIIeccax u
npousBojcteax (I1K-3);
3.3.3 [ - cHocOOHOCTBIO TIPOBOIUTE SKCIIEPUMEHTHI 110 3aJaHHBIM METOJJUKaM ¢ 00paboTKol 1 aHann3oM ux pe3ynbraTtos ([1IK-
20).
4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI (MOAYJIS)
Kon HaumeHoBaHMe pa3/ieioB H TeM /BUJ Cemectp / | Hacos | Komneren- | Jluteparypa | Hutpe | IIpumeuyanue
3aHATHSA 3aHATHS/ Kypce MU PAKT.
Pa3zgen 1. O0uue cBegeHus

1.1 PerynupoBanue koopauHaT 5 | IIK-3 TIK- JI.1J11.2 0
3JIEKTPONPUBO/IA: OOIIUE CBEIICHUS; 20 JI1.3J12.1
OCHOBHBIE TIOKA3aTeNIN CIIOCO00B 2.2
perynupoBaHus KOOPAUHAT; CHCTEMA 013223334
TeHepaTop - ABUraTeNb; CUCTEMA
THPHCTOPHEIH ITpeodpa3oBaTes -

JIBUTATENh; CHCTEMa Mpeodpa3oBaTellb
YaCTOTHI — ACHHXPOHHBIN JIBUTaTElb;
CTaHJapTHbIE HACTPOIKH PEryIUPyEMOro
MIPUBOIA; METO MOCIIET0BATEITHLHON
KOPPEKIHH U CHCTEMBI IOAIMHEHHOTO
perynupoBanus kKoopauHat /JIex/

1.2 HccnegoBanue KOMIIJIEKTHOTO 5 3 TIK-3 I1K- JI1.1 J11.2 2
TUPUCTOPHOTO 3IeKTponpusoaa JI1VY2- 20 JI1.3J12.1
1...M /J1a6/ J12.2J13.1

J3.2
310520354
Pazpnea 2. YacToTHOE yNIpB/IHUE
ACHHXPOHHBIMH BUIaTeIAMH

2.1 YHacToTHO — ynpaBsieMblil ACHHXPOHHBII 5 1 IIK-20 J1.1J11.2 0
3JICKTPONPUBO/I: TECOPETHUYECKAsE OCHOBA JI1.3J12.1
YaCTOTHOIO YIPABJIEHUS ACUHXPOHHBIM 2.2
JBUraTeJIeM; 3aKOH PETyINPOBaHUs 010203354
HaNpsDKeHUS B ()YHKIUH 9aCTOTHI;

CHCTEMBI IPE00pa3oBaTeIb YaCTOThI —
ACHHXPOHHBIH JIBUTATEIIB;
npeoOpa3oBaTeN YacTOThH (ABTOHOMHEIE
HHBEPTOPBI, CXEMBI, aITOPUTMBI
yHpaBlIEHUs, IMAaTPaMMBbI TOKa
HaINPsDKEHNUS ); CHCTEMBI YaCTOTHOTO
YIPaBICHUS C OOPATHBIMHU CBSI3SIMU T10
BJC craropa, CKOPOCTH, TOKY CTaTOpPa;
YaCTOTHO-TOKOBOE YIIpaBICHHE
ACHHXPOHHBIM J[BUTATENICM; CHCTEMBI
BEKTOPHOT'O YIPaBIE€HHsI aCHHXPOHHBIM
neurarenem /JIex/

2.2 HccnenoBanne MeXaHUIECKUX 5 3 TIK-3 TIK- JIT.1 JI1.2 2
XapaKTEPUCTHK aCHHXPOHHOTO 20 JI1.3J12.1
9JEKTPONPUBOJA C YACTOTHBIM J12.2J13.1
perynupoBaHueM ckopocTh /J1a6/ J13.2

31323354
Pazpgen 3. DieKkTponpuBo ¢ ABUraresiemM
NMOCTOSITHHOT0 TOKA

3.1 Perynupyemble 37€KTPONPUBOJIBI C 5 1 [IK-20 JI1.1JI1.2 0
JBUraTeJIsIMU IOCTOSIHHOT'O TOKa: JI1.3J12.1
OCHOBHBIE CXEMBbI, 3JIEMEHTHI CUCTEMBbI J12.2
YIIPABICHUS, XapaKTEPUCTUKH, 01323334
CTPYKTYPHBIE CXEMBI PETYITUPOBAHUS
ckopoctu /JIex/




32 JlaTyvky B aBTOMaTU3UPOBAHHOM IK-3 TIK- J1.1J11.2
anekrponpusoze. /T1p/ 20 JI1.3J12.1
2.2
01323334
Pa3snen 4. AcHHXPOHHBII
3J1eKTPONPHUBOJ ¢ TAPHCTOPHBIMHU
PeryJIsiTopaMy HANPSIKeHUs

4.1 ACHHXPOHHBIN 3JIEKTPOIIPUBO/L C TIK-20 JI.1J11.2
TUPHUCTOPHBIMH PETYIATOPAMHU JI1.3J12.1
HANPSDKCHUS: CXEMBI; CTPYKTYPBI; 2.2
XapakTepucTHkH /JIex/ 313233 54

4.2 Tumnosble 31EKTPONPUBO/bI IIOCTOSIHHOTO I1K-3 TIK- JI1.1JI1.2
TOKa C OJJHOKOHTYPHOM cucTteMon 20 JI1.3J12.1
ympasnenus. /IIp/ 2.2

210222354

4.3 TunoBbIe 3JIEKTPONPHUBO/IBI TOCTOSTHHOTO ITK-3 TIK- JIL.1J11.2
TOKa C IByXKOHTYPHOI CUCTEMOI1 20 JI1.3J12.1
ympasnenus. /TIp/ 22

21222354
Pa3pnen 5. PeryaupoBanue MmoMeHTa
(ToKa) 3JIeKTPONPHBOAA

5.1 ABTOMaTHYECKOE PETyIUPOBAHHE TIK-20 JI1.1J11.2
MOMEHTA B CHCTEME «YIPABIISIeMBbIii JI1.3J12.1
npeoOpa3oBaTeb — IBUTATEIb J12.2
TIOCTOSTHHOTO TOKAay; 9aCTOTHOE 212223 54
peryIupoBaHHe MOMEHTa ACHHXPOHHOTO
anekTponpuBoa /JIex/

5.2 ITapameTpupoBaHUE CHCTEMBI TIK-3 TIK- JIL.1J11.2
YIIPABIIEHUS YACTOTHO-PETYIUPYEMOTO 20 JI1.3J12.1
anekTponpuBoa /J1ab/ JI2.2J13.1

JI3.2
21222354

53 YacroTHO-perynupyemblie ITK-3 TIK- JIL.1J11.2
anektponpuBosl EI (Becniep), Micromas 20 JI1.3J12.1
-ter 440, Micromaster Vector (Siemens): 2.2
Ha3HA4YEHHUE, OCHOBHBIC (DYHKITHH, 013233 54
00JIaCTH MIPUMEHEHHS U TEXHUIECKHE
XapaKTePUCTUKU; YCTPOUCTBO
npeobpa3oBaTesieil 4acTOThI;

(yHKIMOHANBHAS U DJICKTPUIECKAst
CXEMBI; MOIKIIIOUYEHHE IETIeH YIIpaBIeHHS
Y CWJIOBBIX IIe-TIei. DIeKTpoMarHuTHas
COBMECTHMOCTb M 3alllUTa OT IOMEX;
HCIIONIF30BAaHME CTAHAAPTHBIX HACTPOCK;
CTPYKTYPHBIE CXEMBI CUCTEMBI
YIIPaBJICHUS DJIEKTPOIIPUBOIOM.
Pa3zoMkHyTas1, 3aMKHYyTast CHCTEMBI
cKaysipHOTrO yrpasierus. /IIp/

Pazpgen 6. PeryiupoBanue nojiokeHus

6.1 OO01m11ie BOTIPOCHI; TOUYHBIH OCTAHOB TIK-20 JI1.1J11.2
9EKTPONPUBOJOB; aBTOMATHIECKOE JI1.3J12.1
PEryIUPOBaHUE TTOJOKEHHS 110 J12.2
OTKJIOHCHHIO; TTOHSATHUE O CIEISIIEM 212223 54
anexTponpusone /Jlex/

6.2 HccnenoBanue cTaTHUECKUX U TTK-3 TIK- JI1.1J11.2
JTUHAMHYECKHUX XapaKTePUCTHK 20 JI1.3J12.1
CKaJIIPHON pa30MKHYTOH CHCTEMBI J12.2J13.1
YIIPABIEHUS YACTOTHO-PETYIUPYEMOTrO J3.2
anexTponpusoaa /J1a6/ 31323354




6.3 Kontponsnas padota «Bbibop 5 120 IK-3 TIK- J1.1J11.2 0

YaCTOTHOI'O MPeoOpa3oBaTelis s 20 JI1.3J12.1
3JIEKTPONPUBO/IA UCTIOTHUTEIEHOTO JI2.2J13.1
oprana pabouell MaIIUHBI, pa3padoTKa J13.2J13.3
9IEKTPUYECKON CXEeMBbI ITOIKIIOUEHUS 215253 54

CHJIOBBIX LIETICH U LIeTeil yIpaBIeHus..
ITapameTpupoBaHuE CUCTEMBI
YIPABICHUS 11 KOHKPETHOTO
anektponpuoaa» /Cp/

6.4 TIpomexxyTouHas arrectarys /JK3amMeH/ 5 36 ITK-3 TIK- JIL.1J11.2 0
20 J1.3J12.1
J12.2J13.1
JI3.2J13.3
31323354

5. ®OHJI ONEHOYHBIX CPEJACTB

5.1. KoHTpoO/1bHBIEC BOIIPOCHI U 3aJaHHA

Bompocs! k 3k3aMeny:

1. [onsaTHe n xnaccudukanus 3JIEKTPONPUBOJA.

2. VYpaBHEHHE ABHKEHUS DJIEKTPOIIPUBOJIA.

3. OpnHomaccoBas pacdeTHas cxeMa. [IpuBefeHue cTaTUYECKMX MOMEHTOB CONPOTHBICHHUS U MOMEHTOB UHEPIUH.
4. YcraHOBHBIIIEECS IBIKEHUE HIICKTPOIPUBOA.

5. Tunoeie Mexanuveckue xapakrepuctuku MOPM.

6. JIBuTaTens MOCTOSHHOTO TOKA KakK JEMEHT CHCTEMBI aBTOMAaTHIECKOTO YIIPABICHUSL.

7. DJIeKTpOMEXaHUIECKHEe U MEXaHWYECKHE XapaKTePUCTUKHU JBUTATENICH MOCTOSHHOTO TOKA.

8. Ouznueckuil MpUHIUN PadOThl TpeX(a3HbIX IBUTATEICH.

9. CxeMa 3aMenieHns acHHXpOHHOTo nBurarens (AJl).

10. Cratuueckue xapakrepuctuku AJl.

1. Croco05! perymupoBaHust ckopoctd A/l

12. AJ] KaK 3JIeMEHT CHCTEMBbI YIPABICHHUS.

13. OCHOBHBIE TTOKa3aTeNHN CIOCOO0B PEryaNpOBaHUS KOOPAWHAT.

14. Cucrema: TeHepaTop-ABUTATENb.

15. Cucrtema: TUPUCTOPHBII Mpeobpa3oBaTenb-IBUraTeb.

16. Cuctema: ipeoOpa3oBaTeNib YacTOTHl - ACHHXPOHHBIA JIBUTATEINb.

17. O06o00menHas cucTeMa: YIpaBIsieMbIi ITpeoOpa3oBaTeNb-IBUTaTelb.

18. Teoperrueckue OCHOBBI 4aCTOTHOIO yrpasiaeHus Al

19. 3akon KocreHko st wactotHoro yrpasieHust AJl.

20. Tunossle 3akoHbl ynpasieHus: NOPM u ux MexaHHYeCKUE XapaKTEPUCTUKU.

21. Meton IR kommneHcauu.

22. Perynupyembiit AJl ¢ 4aCTOTHBIM IpeoOpa3oBaTeIeM.

23. Asronomubie uHBepTopsl (AVH, AUT). Bosmoxnbie cxembl moctpoenus: cuctem ¢ AUH, AUT.

24. [Mpuniun aevictBus oxHO(a3HOTO, TpeX(Ha3HOTO WHBEPTOPA.

25. Mpuanun MM koppeKiuy 4acToTsl # ()OPMBI BEIXOJHOTO HANPSXKEHUSI B COBPEMEHHBIX YaCTOTHBIX
npeoOpa3oBaTessX.

26. TupucropHble TipeodpazoBarenu ¢ cucteMax ynpasienus JIIT.

27. IMpuHIMT KEHCTBUS THPHCTOPHOTO mpeobpa3oBaTers. [IpsaMoil 1 MHBEPTOPHBIN peskuMbl paboTsr TIT.
28. CucteMa JIOTHYECKOro ynpasieHus: pesepcuBHbIM TIL.

29. Mexannueckue xapakrepuctuku cucremsl TII-JIIIT. SIBnenue mpepbIBUCTOCTH TOKOB.

30. [IINM ynpaBneHue ABUTaTENISIMUA MOCTOSHHOTO TOKA.

31. WHxeHepHbI MeTO/ TOCIe10BaTEIbHOW KOPPEKIIMH.

32. Vcnonb30BaHre MOJUUHEHHBIX KOHTYPOB PEryJIHpOBaHUs AJISI KOMIEHCAMM NOCTOSHHBIX BPEMEHH CI0KHOM CHCTEMBI.
33. IToHsATHE BEKTOPHBIX CHCTEM YacCTOTHOTO YIPABICHUS.

34, MeToapl TMarHOCTUKY aCUHXPOHHBIX JBUTATEIEH.

35. Bunpl HencnpaBHOCTEW B aCHHXPOHHBIX JBUTATEIIAX.

5.2. Tembl NHCBLMEHHBIX PadoT

KonTtponbnas pabota «BbriOop 4acTOTHOrO nmpeodpazoBatesis sl SNEKTPONPUBOIa UCIIOTHUTENFHOTO Opraia padodei MaliHebl,
pa3paboTKa MEKTPUUECKON CXEMBI TIOAKITIOUSHNS CHIIOBBIX LieTiel U 1enel ynpasieHus. [lapameTpupoBaHue CHCTEMbI
YIIPaBJICHHS U KOHKPETHOTO 3JIEKTPOIIPHBOJIAY.

5.3. ®oHA OLICHOYHBIX CPEACTB

Pabouas nmporpamma gucoumues! (PI1]) obecriedena ¢hoHIOM OIEHOYHBIX CPECTB [UIS IPOBEACHNUS TEKYIIETO KOHTPOIIS H
MIPOMEXYTOYHOM aTTeCTalUHU.

@DoHJ BKIIOUAET MPUMEPHBIE BAPUAHTHI 3aJJaHUH, TECTBI, BOIIPOCHI K MPOMEKYTOUHOH aTTecTallii. POH[ OLIEHOYHBIX CPEICTB
spisiercs [punoxxenueM k nannou PIII.

5.4. IlepeyeHb BUI0OB OLCHOYHBIX CPEICTB




THUIIOBBIE 331aHUS IS IPOBEACHUS J1IAOOPATOPHBIX/IIPAKTHUECKUX PaboT,
KOHTPOJIbHBIE BOIIPOCHI IS OTYETa J1a00paTOpHBIX padoT,

KOMIUTEKTHI TECTOBBIX 33/IaHHH,
BOIIPOCHI K AK3aMEHY.

6. YA EBHO-METOJAUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemast iuTeparypa

6.1.1. OcHoBHas1 JInTEpaTypa

ABTOpBI, COCTAaBUTENN 3arnaBue WznarensctBo, rox | Komuu-Bo
JI1.1 | Bbypues, A. T ACHHXPOHHBIN AIIEKTPOIIPUBO/] C YACTOTHBIM YIIPABICHUEM Bomxckuii: BIT 3I1. U3,
[DnexTpoHHBIH pecypc] : yaeOHOe mocodue - (bwummain)
http://library.volpi.ru; http://library.vstu.ru BonrI'TY, 2016
JI1.2 | ®ponos, FO.M., Perynupyembiii acHHXPOHHBIN 3JEKTPONPUBOL [ DIEKTPOHHBIN CII6.: Jlans, 2016 91 U3,
ensxun, B. I1. pecypc]: yuebHoe mocooue - https://e.lanbook.com/book/75524
JI1.3 | Anomnonckuii, C. M. | DneKkTpudeckue anmaparhl ypaBIeHUsS U aBTOMATHKH CII6.: ITutep, 2017 | oi. u3m.
[m mp.] [DnexTpoHHBIH pecypc]: yaeOHOe mocodue -
https://e.lanbook.com/book/96241
6.1.2. lonoJiHMTEIbHAS JTUTEPATYypa
ABTOpBI, COCTABUTEIH 3arnaBue WznarenbctBo, rox | Komuy-o
JI2.1 |Enudanos, A. II. OnexTponpuBo [ DNEeKTPOHHBIN pecype] : yIeOHHK - C.-I1.: JIans, 2012 L. U3J.
https://e.lanbook.com/book/3812.
JI2.2 | Hukurenko, I'. B. DIEKTPOIPHUBO/] IIPOU3BOJICTBEHHBIX MEXaHU3MOB CII6: Jlans, 2013 DJI. U3I.
[DnexTpoHHBIH pecypc]: yaeOHOe mocodue -
https://e.lanbook.com/book/5845
6.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscrBo, ron | Komuu-Bo
JI3.1 |bypues, A. T. ABTOMAaTH3UPOBaHHBII 3JIEKTPOIPUBOJ, TEXHOJIOTHUECKOTO Bomxckwuii: [B.1n.], 1. U31.
ob6opynoBanus. JJabopatopHuseiit npaktukym. Y. 2 [DnekTponHsii | 2016
pecypc] : MmeToauueckue ykasanus - http://library.volpi.ru
JI3.2 | Bbypues, A. T ABTOMaTH3MPOBAHHBIN 3JIEKTPOIPUBO/] TEXHOJIOTHYECKOTO Bonrorpan: [b.u.], 3. U3,
obopynoBanus. JlaboparopHslii npakTukyMm. Hacts 1. 2016
[DnexTpoHHBIH pecypc] : MEeToANYECKHE YKa3aHUS -
http://library.volpi.ru
JI3.3 | bypues, A. T ABTOMAaTH3MPOBAHHBIN JIEKTPONPUBOA. BrinonHeHE Bomxckuii: [b.u.], 1. U3,
CeMeCTPOBOH (KOHTPOIBHOM) pabOThI [ DIEKTPOHHBIN pecypc] : 2016
MeToandeckue ykazanus - http:/library.volpi.ru
6.2. Ilepeuenn pecypcoB HHGOPMALUOHHO-Te1eKOMMYHUKALMOHHOM ceTu ""UHTepHeT"
91 | Caiit oubnuotexu BIIU (pumman)Bonr['TY: http://library.volpi.ru/csp/library/StartPage.csp
32 | DnexTpoHHO-6MOMHOTEUHAas cucteMa "Jlanp": http://www.e.lanbook.com/
33 | DnexTpoHHas-6nOnMoTeuHas cucrema Boarl TV http:/library.vstu.ru/
34 | DnexTpoHHO-OHOMMOTEeYHAs cuctema "FOpaiit”:https://www.biblio-online.ru/
6.3.1 Ilepevyenn NporpaMMHOro odecrev4eHust
7.3.1.1 | I[IporpamMHOe obecrieueHne IS IIPOBEICHNS Ta00PaTOPHBIX PabOT M MPAKTHIECKUX 3aHATHIA:
7.3.1.2 | MS Windows XP IToamucka Microsoft Imagine Premium ID df8605¢9-c758-42d6-a856-ae0ba9714cc4
7.3.1.3 | Cyomuuensunonnsiii gorosop Ne Tr000150654 (moamnucka Ha 2017-2018rr)
7.3.1.4 | Cyonuuen3znonnsiid jorosop Ne KMC-193-2016 (moanucka Ha 2016-2017rr)
7.3.1.5 | Cyomuuensuonnstii gorosop Ne KMC-108-2015 (moanucka Ha 2015-2016rT)
7.3.1.6 | Cyomuuensunonnstii goroBop Ne KMC-099-2014 (nmoanucka Ha 2014-2015rT)
7.3.1.7 | Cyomunensuonnsiii gorosop Ne Tr018575 (moanucka Ha 2013-2014rT)
7.3.1.8 | MS Office 2003 JInmensus Ne 41449069 ot 25.04.2007 (Geccpounast)
7.3.1.9 18300 drive link(cBoboanoe I10);
7.3.1.1 | CoDeSys 2.3 (cBoboaHoe T10 https://www.codesys.com/the-system/licensing.html ).
0
6.3.2 IlepeyeHb HUHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | UahopManiioHHO-NIOMUCKOBAs cHcTeMa (heIepalbHOTO FOCYIapCTBEHHOTO yupexaeHus «PenepanbHblii HHCTUTYT
MIPOMBITIICHHOW cOOCTBeHHOCTH (OectuiaTHbIN goctym): http://www1.fips.ru
7.3.2.2 | Hayunas snextponnas ouomuoreka eLIBRARY:: https://elibrary.ru/defaultx.asp




7.3.2.3 | UaopMaIrimoHHO-NIOMCKOBAs CHCTEMa MTAaTEeHTOB: https://patents.google.com/

7.3.2.4 | OnexkrpoHHO-OMbOIMOTeUHast cuctema "Jlaup": http://www.e.lanbook.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

7.1 | BIIU (¢puman) BonrI'TY pacnonaraer MaTepuanbHO-TEXHUYECKON 0a30i, COOTBETCTBYIOIICH ACHCTBYHOLIMM
IIPOTHBOIOKapHBIM IIPaBUIIaM M HOpMaM 1 00ecIeYHBaOIIei TPOBEICHUE BCEX BHOB yIeOHOIH NesTeIbHOCTH,
MIPEAYCMOTPEHHBIX YIeOHBIM IUIAHOM O TUCIIUTIINHE.

7.2

7.3 | YueOHble ayanTopuu ISl IPOBECHNS 3aHATUH JICKIMOHHOTO THIIA, IJA00OPaTOPHBIX paboT, IPYIIOBBIX U
MHIUBHIYATbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS M IPOMEKYTOUHOI aTTeCTallii yKOMIUIEKTOBAHBI yaeOHOH
MeOenbio (yaeOHast JocKa, ITOCagouHbIe MecTa 0 KOIUYECTBY O0yJaromuxcs, pabodee MECTo IpernoiaBaTess) ’
TEXHUYECKUMH CPEACTBAMHU 00YUYEHHS, CITY)KaIIUMHU JUTS IPEACTABICHUS yueOHOH HH(POPMALIMU OOJIBILIOHN ayJUTOPHH.

7.4

7.5 | IIpu mpoBeneHNH 3aHATHH JIEKIIHOHHOTO TUIIA HCHONb3yeTcs IeMOHCTPalliOHHOE 000PyI0BaHNE U yueOHO-HAT I JHbIE
ocoOust, oOecreYnBaOIINe TEMATHYECKHE WILTIOCTPALMY 10 TeMaM paboyuei MporpamMMBbl TUCLMILTHHBL.

7.6

7.7 | MarepuanbHO-TeXHIHYECKOE 00ecIeueHNe BKIIOUaeT B ce0st 1ab0paTopuy, OCHAIEHHBIE TaA0OPaTOPHBIM 000pYIOBaHHEM:

7.8 | 1)JIabopatopus A-03

7.9 | JTabopaTopHBIiA CTEH/T TIO aBTOMATU3UPOBAHHOMY JJICKTPOTIPUBO/LY.

7.10 | IIpomblITIIIEHHBINA UCTOYHHUK TTUTAHUS IEPEMEHHOTO TOKA.

7.11 | Hacrotomep 13-38.

7.12 | DneKTponprBOJ YACTOTHBIA KOMITJIEKTHBIM.

7.13 | Ocuumnorpa¢ nudposoit DS 1052 S.

7.14 | YactoTHslii npeobpaszoBarens ELM2-5000-055-43F.

7.15 | Onkonep E58S C 10-100-3-N-5.24.

7.16 | [Ipnbop 31eKTPON3MEPUTENBHBIH — 2 MT. 2 KOMIIBIOTEpa

7.17

7.18 | IToMeleHust 111 CAaMOCTOSITEIHOM PabOThl O0YUYAIOIINXCS: METOANYECKUI KabuHeT Kadeapsl BAD A-25, ynuTanbHbIH 341
OHMOJIMOTEKH, BEIYUCITUTEIbHBIN 1eHTp BITH.

7.19 | [ToMemnieHns U1 CaMOCTOSITEITFHON pabOThl 00YYArOIIMXCST OCHAIICHBI KOMITBIOTEPHOH TEXHUKON C BO3MOXKHOCTBIO
TOIKITFOUeHUS K ceTr "MHTepHeT" 1 o0eciieueHueM JOCTYIIa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO CPEIY
OpraHu3aIuu.

7.20

7.21 | DnexrponHo-OnbMoTeuHas cuctema BITU (pumman) BonrI'TY obecnieunBaeT BO3MOKHOCTD JOCTYIIa 00yYaIOMIerocs u3
0001 TOUKH, B KOTOPOH MMEeTCs JOCTYI K HH()OPMAIIMOHHO-TEIEKOMMYHHUKAITOHHON ceTH "VHTepHeT", KaKk Ha
teppuropun BIIN (¢unuan) BonrI' TV, Tak u BHe ero.

8. METOANYECTKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

OCHOBHBIMHU BUIaMU 3aHATHI 110 JUCHUIUINHE SBJISAIOTCA ayAUTOPHBIC 3aHATUA: JICKIUHN, IIPAKTUYCCKUC 3aHATUA U na6opaTopHHe
3aHATHA, a TAKXKE CaMOCTOATCIIbHAA pa60Ta CTyJACHTA.

Jlexun

KoHcnekTpoBaHue JEKIIH PEKOMEH/IYeTCsI BECTH B CIIELIMAIbHO OTBEACHHOM IJIsl 3TOT0 TETPaM, KaXKAbIH JINCT KOTOPOIl JOJDKEH
MUMETb 10N (4-5 ¢M) AT JOTOTHUTENBHBIX 3aricei.

B koHCHIEKTE peKOMEHAyeTCs 3alIUChIBATh TEMY M IIaH JICKIUH, PEKOMEHIyeMY0 JINTepaTypy K TeMe. 3alucH pa3aeioB JICKIUU
JIOJDKHBI HMETh 3aroJIOBKH, T10/[3ar0JIOBKH, KpacHble CTPOKH. Ha3BaHHbBIE B JIEKIIUN CCHUIKH Ha IIEPBOMCTOYHHUKH HaJI0 IOMETHTH Ha
TIOJIAX, YTOOBI IIPH CAMOCTOSATENIFHOM paboTe HAMTH U HCIONIB30BATh UX.

B koHCHEKTE OCIIOBHO PEKOMEHIYETCS 3aIHMCHIBATh TOJIBKO OIPEeNICHNS TOHATHH, KaTeropuii 1 T.11. FIHoe U3710:KeHHOE JIEKTOPOM
JIOJDKHO OBITh 3aIIMCaHO CBOMMH CJIOBaMH. PekoMeH 1yeTcst BRIpaboTaTh U HCIIOIb30BaTh JOIYCTUMBIE COKPAICHUs Hanboiee
PacIpoCTpaHEeHHBIX TEPMUHOB ¥ HOHATHH.

B KOHCIIEKT peKOMEeHIyeTcsl 3aHOCUTD BCE, UTO MPEIoIaBaTellb MUMIET Ha I0CKe, a TAaKXKe peKOMEHyeMbIe (hOpMyIIbI, CXEMEI,
TaONUIBI, AUATPAMMEI U T.J.

Pexomenyercst U3yquTh U OTPadOTaTh NPOCIYIIAHHBIE JEKIUN 03 TPOMEIJICHHS — 9TO 3HAUYUTEIILHO COKOHOMMT BpeMsl U
CIIOCOOCTBYET JIydIIEMY YCBOCHHIO MaTepHaa.

JlaGoparopHbie paboTbI

JlaGopaTopHBIe 3aHATHS MTPpeAHA3HAYCHBI U 3aKPEIUICHNS 3HAHUH, TOJYYeHHBIX 00yJaroIIMMUCS TIPH OCBOCHUH TEOPETHIECKOTO
Matepuana. B xome npoeneHus 1a00opaTopHOH pabOTH HCHONB3YIOTCA METOAWYECKUE YKa3aHUS 10 AUCIUILIHHE.




HpaKTI/I‘{eCKI/Ie 3aHATHUA

[IpakTHyeckne 3aHATUS TOCTPOCHBI CIECAYIOMNM 00pa3oM: AT KaX0T0 pas/erna (TeMbl) PaCCMaTPUBAIOTCS IPUMEPHI PEIICHUS
3a71a4 U BBINOJIHEHH 3alaHUH, a 3aTeM IPEeI0CTaBIAI0TCS KOMILIEKTHI 3a1a4 U 3aJaHUil 1J1s1 cCaMOCTOATENBHOTO peleHus. B ciyuae
HEIPaBWJILHOTO pelIeHHs 00ydJaroIeMycst IpeJIaraeTcsi HOBTOPUTH COOTBETCTBYIOIIUH pa3/iell TEOPETHIECKOH YacTH, ITOCIIE YEro
BEPHYTHCS K PELICHUIO KOMIUIEKTa 3a1a4 U 3aJaHuil.

BrinonHeHne U 3amuTa IPaKTUUECKOi paboTHI peAnoaaraeT UHTEpaKTUBHEIN 00MeH uHbopManueil ¢ npenogasatenem. s
YCIICITHOTO BBIITOJHEHUS IPAKTHIECKUX PAOOT PEKOMEHIYESTCsI 3apaHee 03HAKOMUTBCS C LIENBI0 U COJEPKaHUEM NPaKTHYECKOH
paboTHI, HOBTOPUTE TEOPETHIECCKUI MaTepHall, UMETh KOHCIIEKT JICKIIMOHHOTO 3aHATHS 10 COOTBETCTBYIOIIEH TeMe.

CamocrosTensHast paboTta

Ocoboe MecTo cpear BHIOB CAaMOCTOSTETLHON PabOTHI 3aHUMAeET paboTa ¢ IUTepaTypo, SMeKTPOHHO-OHOINOTEYHBIMI pecypcaMu
u I/IHq)OpMaHHOHHO-CHpaBOHHLIMH CHUCTEMaMHU, ABJIAOINUCCA OCHOBHBIMH MCTOAaMHU CaMOCTOATCIIBHOI'O OBJIAACHUA 3HAHUAMMU.

CaMOKOHTPOJIb

CaMOKOHTPOIIb 3HAHUH, MOy4eHHBIX YJaIIUMUCS NIPU U3YUCHUH Pa3eNoB (OCBOCHHE TEOPETHUECKOT0 MaTepHaa, BEIOIHEHHE
NpaKTUYIECKUX 3aJJaHNIT) PEKOMEHYETCs OCYILECTBIIATH C TOMOMIBIO OLIEHOUYHBIX cpecTB «KoHTponbHbIe Bonpockl» U « TecToBble
BOITPOCED», IPE/ICTAaBICHHBIX B DOHIE OIEHOYHBIX cpecTB. JJaHHBIe pecypChl MO3BOJIIOT 00YJAOIIEMyCs CAMOCTOSTEIIEHO
OLICHUTH CTENECHb YCBOCHHS MaTepHaa.

MGTOI[I/I‘JCCKI/IG PEKOMCHOAUH 110 O6y‘I€HI/I}O Jijni ¢ OrpaHUYCHHBIMHA BO3MOXXHOCTAMUA 3J0POBbS 1 UHBAJIUAOB!

B cooTBeTcTBHM ¢ METOANYECKUMHU pekoMeHAauussmMu MunoopHayku PO (ytB. 8 anpens 2014 r. N AK-44/058H) B Kypce
HPE/II0IIaraeTcsi UCIONb30BaTh COLMAILHO-aKTHBHBIE M PEIICKCUBHBIE METO/IBI O0YUCHUSI, TEXHOJIOTUH COLIMOKYIILTYPHOH
peabHIMTAIINH C [IENIBI0 OKa3aHMUS ITOMOIIH B YCTAHOBICHUH TTOJTHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHHH C IPYTUMH CTYIEHTaMH,
CO3JaHUH KOM(OPTHOTO NICHXOIOTHYECKOT0 KIIMMaTa B CTyAeHdeckoi rpymmne. [Togdop u pa3zpaboTka yueOHBIX MaTEpPHAIIOB
HPOU3BOJATCS, 110 MEpPE HEOOXOJMMOCTH, C YUETOM MPEIOCTaBICHHS MaTepraia B pa3JIMUHbIX (opMax: ayuallbHON, BU3YaJIbHOH,
C MCTIOJIB30BaHUEM CIIEIHATBHBIX TEXHHYECKUX CPENICTB M MH(OOPMAIIMOHHBIX CHCTEM.

OcBoenne qucuuruinHb! TuiiamMu ¢ OB3 ocyIecTBIsIeTcs ¢ UCTIONB30BaHUEM CPEICTB 00YUIEHHUS OOIIETO U CIIEIUATEHOTO
Ha3Ha4YeHHs (MepPCOHAIBHOIO U KOJUIEKTHBHOTO MCIIONIB30BaHNA). MaTepHanbHO-TeXHHUECKOe 00eceueHne peaycMaTpuBaeT
npucnocoOJIeHHe ayAuTopHii K Hyx1am i ¢ OB3.

®dopma MPoBEAEHHS aTTECTANH IS CTyACHTOB-HHBAINAOB YCTAHABINBACTCS C YIETOM HHANBHIYAIBHBIX ICHXO(PH3HIECKIX
ocobenHocteit. st ctynenToB ¢ OB3 mpexycmarpuBaeTcs focTynHas (opMa IpeoCTaBICHUS 3aJaHNil OLIEHOUHBIX CPEJICTB, a
UMEHHO:

. B TIEYATHOM WM 3JIEKTPOHHON (hopMe (JUIA JIUI] ¢ HApYIICHUSIMH OIIOPHO-JBUTATEIIFHOTO aIiapara);

. B TI€YATHOH (hOpMe MM IEKTPOHHOH (hopMe C yBETHMUECHHBIM MIPU(PTOM M KOHTPACTHOCTBIO (IUIS JIMI C HAPYIICHUSIMU
clIyxa, peuH, 3peHus);

. METO/IOM UYTEHHUSI ACCUCTEHTOM 3aJaHMs BCIYX (IUIS JINI C HAPYIICHUSIMU 3PECHUS).

CTyneHTaM ¢ HHBAIUIHOCTHIO YBEIIMINBACTCS BPEMSI Ha TIOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMIPOCHI. JIJIs TAKUX CTYIEHTOB
npeaycMaTpuBaeTcs 10CTynHas (hopMa MpeJoCTaBIeHHs OTBETOB Ha 3a1aHUs, & IMEHHO:

. MUCbMEHHO Ha Oymare Wjx HaOOpOM OTBETOB Ha KOMIbIOTEpE (IS JIMI[ ¢ HAPYIICHUSIMH CIyXa, pedn);

. BBIOOPOM OTBETa W3 BO3MOXKHBIX BAPHAHTOB C MCIOJIH30BAHUEM YCIIYT ACCHCTCHTA (IUIS JIMI ¢ HAPYIICHHSIMHA OTIOPHO-
JIBUTATEIILHOTO arapara);

YCTHO (LIS JIUII C HAPYIICHUSMH 3PEHHsI, ONOPHO-ABUTaTEIFHOTO anapaTa).




