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PA3BPABOTYUKMU:

boGrineBa Ceerinana BragumupoBHa — npenojaBaTesib MEXaHUKH U UHKEHEPHOU rpadukH,
npeceaarens o0menpodecCHoHaNbHBIX JUCHUILTUH bernomopceko-OHnexckoro guimana
OI'bOY BO «I'YMP® umenu agmupana C.O. MakapoBay;

Jlexto I'ennaguit @en0poBUY — NPENOAABATED FIEKTPOTEXHUKHU U AIIEKTPOHUKHU;

OunaroBa lOnus HwukosiaeBHa - HayadbHHK OPraHU3allMOHHOIO OT/AENa, MPENnoaBaTelb
benomopcko-Onexckoro pumuana ®I'BOY BO «I'YMP® umenn anmupana C.O. MakapoBay»

KoMIuieKT KOHTpPOJIBHO-OIIEHOYHBIX CpeacTB 1o yueOHou aucruuimae OI1.03
DNeKTpOTeXHUKa M  3JEKTPOHHMKAa pa3paboTtaH B  cooTBeTcTBUU ¢  DenepalbHbIM
rocylapcTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM CPETHET0 MpodecCHOHaIbHOro 00pa3oBaHus,
obpazoBanust (mamee - DI'OC CIIO) mno cnemuansHocTH 26.02.03 CymoBoxacHUE,
YTBEP)KJICHHBIM TMpUKa3oM MuHHCTEpcTBa 00pa3oBaHus u Hayku Poccuiickoit denepanuu ot
12.12.2024 r. Ne 872 (3apeructpupoBan B Munrocte Poccun ot 21.01.2025 r. per. Ne 80985), o
cnenuansHoct  26.02.03  CynoBoxkneHue, mnpodeccHoHadbHbIM  cTangaptom  17.015
«Cy10BOIUTENb-MEXAHUK», YTBEPKACHHBIM MpPHUKa30M MUHUCTEPCTBA Tpylda M COLMAIbHOU
3amuThl Poccuiickoit @eaeparuu ot 08.09.2015 Ne 612n (3apeructpupoBadn MUHHCTEPCTBOM
toctutiuu Poccuiickoit @eneparuu 09.10.2015, per. Ne 39273), npodeccroHanbHbIM CTaHIAPTOM
«Marpocy, yrBepxKAEHHBIM MIPUKa30M MUHUCTEPCTBA TPyla U COLMAIbHOM 3a1uThl Poccuiickoi
Oenepannn ot 3 aekadbps 2019 r. N 763H (3apeructpupoBaH MHHHCTEPCTBOM FOCTHIIMH
Poccuiickoit ®eneparu 02.06.2020 Ne 58543), mpumepHoil 00OpazoBaTeNbHON MpOrpamMMoit
rocyaapcteeHHoro peecrpa IIOII, ¢ yuérom Crpareruu pa3Butusi BocnuTanus B Poccuiickoit
®enepaunn Ha nepuoA 10 2030 rosa, npuMeEpHON MPOrpaMMBbl BOCITUTAHUS
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COJIEP’)KAHUE
MACIIOPT KOMILIEKTA KOHTPOJIbHO-OLIEHOUYHBIX
CPEJICTB

KOIU®UKATOP ONEHOYHBIX CPEJACTB

CAUCTEMA OILEHKH OBPA3OBATEJBHBIX JOCTHXXEHUA
OBYUYAIOHIUXCH 110 KAXKIOMY OUEHOYHOMY CPEACTBY

BAHK KOMIIETEHTHOCTHO-OLEHOYHBIX MATEPHAJIOB JJISI
OLEHKH YCBOEHHUSI PABOYEIl TPOTPAMMBI YUYEBHOM
JUCHUTINHBI
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1. TACITIOPT KOMIUIEKTA KOHTPOJIbBHO-OHEHOYHbBIX CPEICTB
IO YYEBHOM JUCITATIIMHE

OI1.03 Dy1eKTPOTEeXHNKA U JJIEKTPOHUKA

1.1. Ob6aacTh NpUMEHEHUS] KOHTPOJILHO-0Il€HOYHBIX CPEICTB

KontponsHo-onienounsie  cpeactBa (KOC)  sBnstoTcs  4acTbl0  HOPMAaTUBHO-
METOJUYECKOr0 00eCIeYeHNsT CHCTEMbl OLICHMBAHMS KayecTBa OCBOEHHUS OOydarolUMUCs

MpOrpaMMbl MOJATOTOBKHM CIIELMAJIUCTOB CPEIHEro 3B€Ha 10 creuuanbHocTH 26.02.03
CynoBosxeHue u 00eCeYnBatoT MOBBIIIEHHE KaueCTBa 00pa30BaTEILHOTO MIPOIIECCa.

KOC mno y4eOHOW AMCHMILIMHE MPEACTaBIIeT cO00M COBOKYIHOCTH KOHTPOJIHPYIOIIUX
MaTepuagoB, IMpEIHA3HAYEHHBIX [UISI HW3MEpPEHHs YPOBHA JOCTMXKEHHS OOy4aroIumcs

YCTAHOBJICHHBIX PE3YJIbTATOB 06y‘~I€HI/I$I.

KOC no yueOGHONH IOUCHMIUIMHE MCMOJB3YETCS HPHU IMPOBEIEHUU TEKYIIEro KOHTPOJIS

YCIIEBAEMOCTH U HpOMe)KYTOLIHOI\/'I arrecraiiuu 06yqa}0m1/1xcsi B BHJIC€ DK3aMCHa

1.2. Ppe3yJILTaTbI 0CBOCHUSA TUCHMIVIMHBI, IIOJICKAIIIUE IIPOBEPKE

Pe3yabrarsl 00yuyeHusi (0CBOEHHbIE YMEHHS, YCBOCHHbIE 3HAHMS)

OCBOCHHBIC YMCHUSA

V1. npou3BOANTE UBMEPEHUE IIEKTPUUECKUX BEJTUYNH;

V2. BKIIOYATh DJIEKTPOTEXHUYECKHWE MPHOOpPHI, amnmaparbl, MAIIWHBI, YIPaBIATh HMHU
KOHTPOJIMPOBATh X d3PPEKTUBHYIO U O€30MacHyI0 paboTy;

VY3. ycTpaHsaTh OTKa3bl M MOBPEXKACHUS AIEKTPOOOOPYIOBAHUS

YCBOCHHBIC 3HAHHUA

31.0CHOBHBIE pa3esibl JJIEKTPOTEXHUKH U SIEKTPOHHUKH, JICKTPUUECKUE U3MEPEHHSI U TPUOOPHI;

32. MUKPOIIPOLECCOPHBIE CPEACTBA NU3MEPEHUS;




1.3. Pe3y.]'ll>TaTI)I O0CBOCHUSA y‘leﬁHOﬁ AUCHUIIJIMHBI, MOMJIC/KAIIUE IPOBEPKE

Kox

OK ®opMyIUpPOBKA KOMIIETEH M 3Hanus1, yMeHus

OK 01 | BeibupaTh crioco0bl pelieHus YmeHus:

3a7a4 npoecCHOHATbHON pacro3HaBaTh 3aa4y W/UiM npodiieMy B Ipo(heCCHOHAIBbHOM M/UIH COLUAIIBHOM KOHTEKCTE, aHAIN3UPOBATh U
NEeSTeTbHOCTH MPUMEHHUTENBHO K | BEIJEIATH €€ COCTABHEBIE YACTH

Pa3InYHbIM KOHTCKCTaM ONPENENATh 3TAlbl PEUIEHU 3aJ]a4H, COCTABJIATH IJIaH AEUCTBUS, pealii30BbIBATh COCTABIICHHBIN ILJIAH,
OIIPENENITh HeOOXOMMBIE PECYPCHI

BBISIBIISITH U 39 pekTHBHO rcKkaTh MHGOPMAIINIO, HEOOXOAMMYIO JUIsl PEHISHHS 3aJ1a41 H/WJIH TPOOJIEMbI

BIIQJICTh AKTyaJIbHBIMH METOIaMH pa0OTHI B MPOPeCCHOHAILHON H CMEXHBIX chepax

OLCHMBATH PE3YJbTAT U NOCICACTBUA CBOUX HeﬁCTBHﬁ (CaMOCTOSITe.HBHO HJIN C IIOMOIIBIO HaCTaBHI/IKa)

3HaHuAa:

aKTyaJbHBIN podhecCHOHAaIbHBIN U CONMAJIBHBIA KOHTEKCT, B KOTOPOM MPHUXOJMTCS paboTaTh U )KHUTh

CTPYKTypa IUTIaHa JUI PEIIeHUs 3a]a4, aJlTOPUTMBI BHIITOHEHUS pa0oT B TTpodeccHoHaTbHON U CMEKHBIX
obmacTsax

OCHOBHBIC ICTOYHHKH WH(POPMAITUH U PECYPCHI JIJISI PEICHHs 3a]1a4 H/WIH IPOOJIEM B PO eCCHOHATEHOM
W/WJN COIMATIbHOM KOHTEKCTE

METO/IbI PabOTHI B MpodecCHOoHaIbHON U CMEKHBIX chepax

MOPSIJIOK OIIEHKU PE3yJbTATOB PENIeHUs 3a1a4 MPohecCHOHALHOMN JISSITENbHOCTH

OK 02 | Mcrionp30BaTh COBpEMEHHBIE YMmenust:

CpEJICTBA MOKCKA, aHATIN3a U OIPEICTISITh 3a]auu JUTsS IOUCKa WH(GOPMAITUK, TUIAHKPOBATH MPOIIECC MTOUCKA, BBIOMPATh HEOOX OTMMBIC
HUHTEpIpeTauy HHPOPMAlK, U | HCTOYHMKM MH(POPMAITHH

MH()OPMAIMOHHBIE TEXHOIOTHH BBIIEIATH HanOoJIee 3HAYNMOE B IIEpeYHe HHPOPMALIMH, CTPYKTYPUPOBATh MOTy4aeMyt0 HH()OPMAIIHIO,
JUIS BBITTOJTHCHUS 3a71a4 0(hOpMJIATh pe3ysIbTaThl IOUCKA

npoheCCHOHATBLHOM OLICHMBATh MPAKTHUECKYIO 3HAUUMOCTD PE3YJIbTATOB IOHCKA

ACATCIIBHOCTH MIPUMEHSATH CPEACTBAa HH()OPMAITMOHHBIX TEXHOJOTHIA ISl PEIeHNs MPOo(eCCHOHAIBHBIX 33124

HCIIOJIb30BAaTh COBPEMEHHOE IPOrpaMMHOe o0ecnedeHne B Npo(ecCHOHATbHON IS TETbHOCTH

HCIOJIb30BaTh Pa3JIMuHble IM(POBBIE CPENCTBA ISl pelIeHHsI TPodecCHOHAIBHBIX 3a1a4

3HaHus:

HOMCHKJIATYypa I/IH(I)OpMaI_II/IOHHLIX HNCTOYHUKOB, IPUMCHSACMBIX B HpO(l)GCCI/IOHaJ'ILHOI\/'I JACATCIIBHOCTHU

[IPUEMBI CTPYKTYPHPOBAHUSI HH(OPMALIUH

¢dopmar odopmIIeHHS PE3yJIBTATOB MOMCKA HHPOPMALH




COBpEMEHHBIE CPEACTBA M YCTpoiicTBAa MHQOpMATH3aNH, TTIOPSIOK MX IPUMEHEHHS U

nporpaMMHoe obecnedeHne B IpohecCHOHATbHON IeATeIbHOCTH, B TOM 4uciie LU POBbIE CPecTBa

OK 04 | DddexTrBHO YMeHust:
B3aMMOJIEHCTBOBAT U PabOTaTh OpraHH30BbIBaTh pabOTY KOJUIEKTHBA ¥ KOMaH/IbI
B KOJUICKTUBC M KOMaHJIC B3aMMOJICHCTBOBATh C KOJUIETaMU, PYKOBOJICTBOM, KIIMEHTaMH B X0JI€ IPOdecCHOHATEHON ACSTENLHOCTH
3HaHus:
TICUXOJIOTHYECKHE OCHOBBI JESITEIbHOCTH KOJJIEKTHBA
MICHXOJIOTHYECKUE OCOOEHHOCTH JJMYHOCTH
OK 05 | OcymiecTBasiTh yCTHYIO U Ymenusi:
MUCbMEHHYI0 KOMMYHHUKAIWIO HA | TPAMOTHO M3JIaraTh CBOM MBICITH U 0(OPMIISITh JOKYMEHTHI IO IPO(EeCCHOHAIBbHOM TeMaTHKE Ha
TOCYJIapCTBEHHOM S3BIKE rOCYJITAPCTBEHHOM S3BIKE
Poccuiickoit Deneparmu ¢ HPOSIBJISATH TOJIEPAHTHOCTH B pab0veM KOJLUIEKTHBE
Y4€TOM OCOOCHHOCTEH HAHUS:
CONUAIBHOIO U KYJIbTYpHOI'O npaBuiia opopMIIEHUS TOKYMEHTOB
KOHTCKCTa TpaBUJIa TTOCTPOCHUS YCTHBIX COOOIIECHUH
0COOEHHOCTH COLIMAJIBLHOIO U KYJIbTYPHOI'O KOHTEKCTa
OK 06 | [IposBasTh rpa’kaaHCKoO- Ymenus:

MMaTPHOTUUYCCKYIO TTO3UITHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MMOBEJICHHE Ha OCHOBE
TPATUITNOHHBIX POCCUHCKIX
IyXOBHO-HPaBCTBEHHBIX
ICHHOCTEH, B TOM UHCJIC C
YY€TOM TapMOHH3AIIH
MEKHAIIUOHATIbHBIX U
MEXKPEINTHO3HBIX OTHOIIEHHH,
MIPUMEHATH CTaHIaPTHI
AHTHKOPPYTIIHOHHOTO
MTOBEICHMS

MIPOSIBIISITh TPAYKJAHCKO-TIATPHOTHIECKYIO TTO3HIIHIO

JAEMOHCTPUPOBATH OCO3HAHHOC ITOBEACHUC

ONHCHIBATh 3HAYMMOCTH CBOEH CIEIHAILHOCTH

MNPUMCHATH CTAHAAPTHI aHTUKOPPYHNIIMOHHOI'O IMTOBEACH U

3uanusa:

CYITHOCTh TPaKJaHCKO-TATPUOTHYECKON TO3HIIAN

TpaauIHOHHBIX 06IHCII€HOBC‘ICCKI/IX HCHHOCTGIZ, B TOM YHUCJIE C YUETOM rrapMOHU3allu MEXHAIMOHAJIBHBIX U
MEXKPECIUTHO3HBIX OTHOIIICHHH

3HAYHUMOCTH HpO(i)eCCHOHaHLHOfI JCATCIIBHOCTH 110 CIICHHWAJIBHOCTH

CTaHAapThl aHTUKOPPYHNIIUOHHOTO MOBEACHW A U TOCIIEACTBUA €0 HAPYHICHU A




7

2. KOAU®UKATOP OIIEHOYHBIX CPEJICTB

O yHKIMOHAIBHBIN IIPU3HAK
OLICHOYHOTI'O CpPEACTBa
(T KOHTPOJILHOTO 3aJIaHUS)

Meton/hopma KOHTPOIIS

KontponbHast paboTa, WHAWBUAYyaIbHOE JOMAIIHEE 3a/aHMUE,

Pacuérnas 3amaua nabopaTopHas pabora, MPaKTHYECKUE 3aHATHS,
mddepeHInpOBaHHBIN 3a4€T, SK3aMEH
JlaboparopHas paborTa, MIPAKTUIECKUE 3aHSTHUSA,

[IpakTHueckoe 3aganue

mddepeHInpOBaHHBIN 3a4ET, SK3aMEH

Tect, TECTOBOE 3a/IaHHE

TectupoBanue, nuddepennmpoBanHbIil 3a4€T, FIK3aMeH

[IpoexTHOE 3a1aHne

Y4eOHBIH TPOEKT, MCCIEIOBATEIbCKUN, OOyUYarOIIHii, CEpPBUCHBIH,
COIMAJIbHBIM TBOPYECKUH, PEKIAMHO-TIPE3E€HTAlMOHHBIN

Pacnpenenenue TUIOB KOHTPOJIBHBIX 3aJaHUM 110 AJIEMEHTaM 3HAHUWA U YMEHHI

Conepsxanue yaeOHOTo MaTepuasa mo | \ \
IporpaMMe y4yeOHON AMCIUTIIIMHBI VI |v2 |31 [32

Paszgen 1. DnexrporexHuka

Tema 1.1. Dnexkrpudeckoe nose. ITP

Tema 1.2. OCHOBHBIE 3JIEMEHTHI JIEKTPUUECKON I1P

OCIH IMOCTOSAHHOTO TOKA.

Tema 1.3. OcHOBHBIE CBOMCTBAa MArHUTHOTO IIOJIS. OK

Tema 1.4. OnHoda3Hblil nepeMeHHBbIH TOK I1P

Tema 1.5 TpéxdaszHbie cHCTEMBI TIEPEMEHHOTO TOKA ITP

Tema 1.6 DnekTpousMepuTeabHbIE TPUOOPHI [P

Tema 1.7. DnekTpryeckre MalIuHbl ITP

Tewma 1.8 Tpancdhopmaropsl

1P

Tema 1.9 CrpykTypa 31€KTpOonpruBOIa [P | ITP

Paznien 2 DnektpoHunka

Tewma 2.1 [ToynpoBOTHUKOBBIEC TPHUOOPHI. I1P

Tema 2.2. DnE€KTpOHHBIC YCUIIUTEIN U T€HEPATOPHI ITP

Tema 2.3. OcHOBBl TUGPOBOW IIEKTPOHUKU H [P
0a30BbI€ AIIEMEHTHI AaBTOMATHKH.

[IpomexxyTouHas
aTTecranus

I3 | 13 | 13 13

VcnoBHbIE 0003HAYEHUS:

@O — dpoHTaNIBHBIN (YCTHBIN) OIIPOC;

TK — TecTOBBII KOHTPOJIb;

OK — npoBepka OIOPHBIX KOHCIIEKTOB;

N3 — BpINOIHEHNE HHAUBUAYAJIBHBIX 3aJaHUM;
1P — BbIMOIHEHNE TPAKTUYECKON PabOTHI;

13 — muddepeHurpoBaHHbIN 3a4ET

9K - sk3amen

3. CHCTEMA OIIEHKH OBPA30OBATEJIbHBIX JJOCTUXKEHUI OBYUYAIOIIUXCH
1O KAKAOMY OHEHOYHOMY CPEIACTBY

OLICHKE[ HHAUBUAYAJIbHBIX O6pa30BaTCJIBHBIX JOCTHOKEHHMI 10 pe3yiibTaTaM TCKYLICTO

KOHTPOJS M MPOMEXKYTOUHOU
IKanou (Tabnuima)

aTrTeCTalluu NpPOU3BOAUTCA B COOTBCTCTBUU C YHHBCpcaHBHOﬁ

[Ipouent
pe3yJIbTATUBHOCTH

KauectBennas OLICHKAa MHAUBUAYaJIbHBIX
O6pa3OBaTeHBHLIX JOCTHKEHHUI
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(IpaBUJIBHBIX OTBETOB) 0aut (0TMETKa) BepOaIbHBIN aHAJIOT
90-100 5 OTIINYHO
80-89 4 XOPOIIIO
70-79 3 YIOBJIECTBOPUTEIHHO
Menee 70 2 HEYJIOBJICTBOPUTEIHLHO

Kpurepun onieHKH BBIITOJIHEHHOTO MPAKTUYECKOTO 3a1aHUs

Onenka 5 («OTJIIMYHO») CTaBUTCA 3a PadOTy, BBINOJIHEHHYIO MOJIHOCTbIO 0€3 OIINOOK U
HEJI0YETOB.

Onenka 4 («xopolIo») cTaBUTCA 3a padOTYy, BHIIIOJHEHHYIO MOJHOCTHIO, HO IPU HATUYUU
B Hell He OoJiee 0/1HOM HerpyOoil OIMOKHM M OAHOTO He04€ETa, He OoJiee TPEX HETO0UYETOB.

Orenka 3 («yIOBIETBOPUTEIHHOY) CTABUTCSA, €CIIU 00YJAIONTUNCS MPABMIHHO BBHITOTHII
He MeHee 2/3 Bceil paboThl WK I0IYCTHIT He OoJiee 0JHOU TpyOoii OIMOKY U JBYX HETOUETOB, HE
OoJiee oJHOM TpyOOW M OJHOW HE TpyOOH omuOKH, He Oojee TPEX HErpyObIX OMMOOK, OHOU
HerpyOo# omMOKH U TPEX HENOUETOB, MPU HAIMYUH YETHIPEX-TIATH HETOUYETOB.

Onenka 2 («HEYTOBIETBOPUTEIBHO») CTAaBUTCS, €CIM YHCIO OIMMOOK W HEIOYETOB
MIPEBBICUIIO HOPMY JUISL OLIEHKU 3 UJIM MPaBUIIHHO BBIMOJIHEHO MeHee 2/3 Bcel paboThl.

Kputepuu o1ieHKH OTBETOB B X0/1€ YCTHOTO OIpoca

OreHuBaeTCs MPaBUWJILHOCTH OTBETA, 00YUaIOIIEeT0oCs Ha OJIUH U3 IPUBEAEHHBIX BOITPOCOB.
[Ipu >TOM BBICTABJISIFOTCS CIIEAYIONTNE OIICHKHU:

«OTAMYHOY BBICTABIISIETCS MTPU COOMIOCHIH 00YYarOIIMMCSI CIEAYIOIINX YCIOBHI:

— [OJIHO PacKpbUl COJAEp)KaHHE MaTepuana B 00bEMe, MPeayCMOTPEHHOM IpPOrpaMMOoii,
COJIep’KaHUEM JIEKIIMH U yIeOHUKOM;

— M3JIOKWJI ~ MaTepuall TPaMOTHBIM  $I3bIKOM B ONPEIECICHHON  JIOTHYEeCKOU
MOCJIEIOBATELHOCTH, TOYHO MCIOJIb3Ysl CIIEHUATH3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

— [OKa3aJl yYMEHHE WJUIIOCTPUPOBATH TEOPETUUYECKUE IMOJOKEHUSI KOHKPETHBIMU
pUMepaMu, IPUMEHSATh UX B HOBOU CUTYaIH MPU BHIMOJIHEHUU MTPAKTUUYECKOTO 3aJaHUS;

— MIPOJIEMOHCTPUPOBAT YCBOCHHME paHEE W3YYCHHBIX COIYTCTBYIOIIUX BOIPOCOB,
c(OpMUPOBAHHOCTH U YCTOMYMBOCTh UCIOJIB3YEMbBIX IIPU OTBETE YMEHUIN U HABBIKOB;

— OTBEYaJI CAMOCTOSITENILHO 0€3 HAaBOASIIMX BOIIPOCOB MPEIo aBaTessl.

HpI/IMe‘IaHI/Iei JJI ITOJIYYEHUSA OTMETKU «OTIMYHO» BO3MOKHBI OJHA-ABC HETOYHOCTHU IIPHU
OCBCIICHHUHU BTOPOCTCIICHHBLIX BOIIPOCOB HJIM B BBIKIIdAAKAaX, KOTOPLIC 06yqalonmﬁc;1 JICTKO
HCIIPpAaBWJII 110 3aMCYAHUIO ITPCIIOAaBaTCIIA.

«XOpOI_HO» - OTBCT o6y11a10meroc;l B OCHOBHOM YIOBJICTBOPACT Tpe6OBaHI/IHM Ha OLICHKY
«OTIIMYHO», HO IMIPHU 3TOM UMECT OAWH U3 HCAOCTATKOB:

— B H3JIOKCHUHN OITYHICHBI HeOOoJIbIIHE HpO6€J’II>I, HC HCKa3uMBIIHUC JIOTHYCCKOI'O H
HH(bOpMaHHOHHOFO COACPpIKaHUA OTBECTA,

— JOIIYHICHbBI OAWH-IBa HEeIoueTa Inpu OCBCHICHHWHW OCHOBHOI'O COACPIKaHHUA OTBCTA,
HCIIPABJICHHBIC 110 3aMCYAaHUIO ITPETIO AABATECIIA;

— HOIIYIICHBI omuoOKka uim Ooee ABYX HEJ0YETOB Ipru OCBCHICHUUN BTOPOCTCIICHHBIX
BOIIPOCOB UJIM B BBIKJIAAKAX, JICTKO UCHPABJIICHHBIC 110 3aMCUYAHUTIO IIPCIIOAaBaTCIIA.

«y,[[OBJ'ICTBOpI/ITeJ'IBHO» BBICTABJISCTCA ITPU CO6J'IIO)ICHI/II/I CJICAYHOIIUX YCHOBHﬁI

— HCIIOJIHO WJIM HCHOCICAOBATCIBHO PACKPBITO COJACPKAHHWC MAaTCpHajia, HO IMOKA3aHO
o6mee NMOHMMAaHHEC BOIIPOCa U MPOACMOHCTPUPOBAHBI YMCHUS, NOCTATOYHLIC JJIS JaIbHEHIIIErO
YCBOCHUA TMPOrpaMMHOIo0 Marcepuajia, HUMCIUCH 3aTPYAHCHHUA WK JOITYIICHBI OIIMOKH B
ONpCACIICHUN HOHHTHﬁ, HCIIOJIb30BAHWU TCPMHUHOJIOTUH W BBIKJIAZIKAaX, HWCIIPABJICHHBIC IMOCJIC
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HECKOJIbKMX HaBOJSALIMX BOIIPOCOB IIPENOAABATEIS;

— 00y4Jarmuics HE COpaBUiICS C TPUMEHEHHWEM TEOPHH B HOBOW CHUTYallH IPU
BBITIOJTHEHUH TPAKTHYECKOTO 3a/IaHHs, HO BBITIOIHIII 33aHusI 0053aTeTLHOTO YPOBHS CIIOKHOCTH
10 JJaHHOM TeMe;

— [P 3HAHUH TEOPETHUIECKOTO MaTepraa BEISBICHA HEIOCTAaTOYHASI C(HOPMHUPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

«HeynoBiaeTBOPUTEILHO» BBICTABIISIETCS MPU COOJIIOICHUN CIEAYIOIIHNX YCIOBHIA:

— HE PAaCKPbhITO OCHOBHOE COJIEp)KaHNE yIeOHOT0 MaTepuana;

— oOHapy)KEHO HE3HaHWE WIM HEeMOHMMaHWe oOydarommMcs Oonbmieil niam Hamboliee
BAYKHOM yacTH yueOHOro Marepuana;

— AOIIYHICHBI OIIMOKHU B OMnpeaAciICHUN HOH?ITI/Iﬁ, IIpu HCIIOJIB30BAHHUU TCPMHUHOJIOTHU U
HWHBIX BBIKJIaJIKaX, KOTOPBLIC HE HUCHPABJICHBI IIOCJIC HCCKOJIBKUX HAaBOJAIINX BOIIPOCOB
Ipero/aBaTens;

— oOyuaromuiics 0OHapyKUJI MOJIHOE He3HAaHWE UM HEMOHMMAaHHE M3y4aeMoro y4eOHOTo
Mar€puagia UJInM HE CMOTI' OTBETUTH HU HA OJUH M3 IMOCTABJCHHBLIX BOIIPOCOB II0 M3YyHYaCMOMY
MaTepuany.

Kputepuu orieHku coctaBieHus 1 0POPMIICHHUS OTIOPHBIX KOHCIIEKTOB

B xone nmpoBepku npenoaaBaTeneM ONMOPHbIE KOHCIIEKThI OLEHUBAOTCS IO CJIETYIOIINM
KPUTEpUSM:

1. CooTBETCTBHUE COZIEP)KAHUS TEME.

2. IIpaBunbHas CTPYKTYPUPOBAHHOCTh HH(OPMAITUH.

3. Hanmmume noruveckoil CBsA3M U3J10)KEHHON MH(OpMAIIHH.
4. AKKypaTHOCTb Y TPaMOTHOCTb U3JI0KECHUS.

5. PaboTa cmana B cpok.

Kaxxnprit kputepuii OolleHUBAETCs 1Mo S-O0aymbHOM mikane. [Ipu BRICTaBICHUH OIICHKU 3a
OTIOPHBIN KOHCIIEKT BBIBOJUTCS CpeHEE 3HAUEHUE OLIEHKH 110 MSATH MEPEUUCICHHBIM KPUTEPUSIM,
OKpYTJISieMO€ JI0 LIEJIOT0 3HaUeHUs (/10 OLEHKH) 10 MpaBUJIaM OKPYIJICHHUS.

Kputepun oOLEHKH BBINIOJHEHHSI MPAKTUYECKUX padOT M WHAUBUAYAJIbHBIX (B T.4.
3au€THBIX) 3a/IaHUN:

1. 3amanue cuuTaeTcs BHIIOJHEHHBIM O0€3yNpevyHo, eCI Pe3yIbTaT IPAKTUYECKOH paboThl
MOJIyYeH IPHU MPaBUILHOM XO/I€ PEIlIeHUs 3aJJaHHs U aKKypaTHOM BBIMOJTHEHHH.

2. 3ajaHue CYUTAeTCSd HEBBIMOJIHEHHBIM, €CIM OOYyYalolIMiicsi HEe MPHUCTYNHI K €ro
BBITIOJTHCHUIO WJIM JIOIYCTHJ B HEM IOTPEIIHOCTh, CUYUTAIOIIYIOCSA, B COOTBETCTBUU C IIEIIbIO
paboThI, OMMOKOM.

B Xxojae oleHUBaHUSA BBINOJIHEHUS IMPAKTHUYCCKUX U HWHIAUBUAYAJIBbHBIX Sa,I(aHI/Iﬁ
HCIIOJIB3YCTCA naTuOalyIbHasg CcHUCTEMA oneHok. IlonoxkurennbHas oOIEHKA (((3)), ((4)), ((5»)
BBICTABJIACTCA, KOTI'Ja 06y‘13.l-0H.IPII>iC§I IMoKaszajl BJAACHHUC OCHOBHBIM YMCHHIMU B paMKax
BBITIOJITHCHUA HpaKTI/I"IeCKOI\/’I pa60T]':»I WM UHAUBUAYAJIBHOTO 3alaHUs:

1. «OTIUYHOY BHICTABJISECTCS npu CO6J'IIO,I[GHI/II/I CJICAYIOIIUX YCHOBHﬁI

- 06yqa10m14171c;1 CaMOCTOATCIIbHO BBIIIOJIHUII BCE 3TaIllbl PCHICHHA 3ada4 B paMKax
BBIIIOJIHCHHUS MMPAKTUYCCKUX U NHAUBUAYAJIbHBIX BaﬂaHHﬁ;

—pa60Ta BBIIIOJIHCHA IIOJIHOCTBIO U TIOJIYYCH BepHLIfI OTBET HJIK HHOC Tpe6yeMoe
NMpEACTaBJICHUC PE3YyJIbTAaTa pa60TH.

2. «XOpOIJ_IO» BBICTABJIACTCA IIPU CO6J'IIOI[CHI/II/I CJICAYIOIIUX YCHOBHﬁI

— paboTa BBINOJIHEHA TOJIHOCTHIO, HO TP BBINOJHEHUH OOHAPYKMUJIOCH HETOCTATOYHOE
BJIaJICHHE HaBBIKAaMH paboThl ¢ MHCTpYMEeHTapueM (00opyaoBaHue, MPUOOPHI U T.II.) B paMKax
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IIOCTaBIICHHOM 3aJjauH;

— MPaBWJIHHO BBIMOJTHEHA 0OJIbINAst 4acTh paboThI (cBIIe 85 %);

— paboTa BBINOJIHEHA MOJTHOCTHIO, HO MCIIOIh30BaHbl HAMMEHEE ONITUMAJIbHBIC TIOIX0IbI K
PEIICHUIO TOCTABICHHOM 3a/1a4H.

3. «Y 10BJIETBOPUTENBLHO» BBICTABIISAETCS MPU COOIIOIEHUN CIEIYIOINX YCIOBHIA:

— paboTa BBINOIIHEHA HE MOJHOCTHIO, AOMYLICHO Oosiee TPEX OmMUO0K, HO 00yJaIOMIUIC
BJIaJICET OCHOBHBIMH HaBBIKaMU pabOTHI ¢ HHCTpyMeHTapueM (00opynoBaHue, MPUOOPHI U T.I1.),
TpeOyeMBbIM ISl PELICHHUS IOCTABICHHOH 3a/1a4H.

4. «HeynoBieTBOpUTEIHHOY BBHICTABIIACTCS MPU COOTIOICHUH CIEAYIONIIUX YCIOBUMA:

— JIOTMYIIEHbI CYIIECTBEHHbIE OIMOKMU, TOKA3aBIIME, YTO OOYJaroONIUHCsS HE BIAICET
00s13aTeIbHBIMU 3HAHUSAMH, YMEHHUSIMU U HaBbIKaMu paboThl Ha [IK wiam 3HauWTeNnbHas 4acTh
paboThI BBHIIOJHEHA HE CAMOCTOSITENIBHO.

Kpurepuu onieHkH B X01€ SK3aMeHa

B ocHoBe oneHkuM mpu cade SK3aMeHa JISKUT NATHOauIbHAsg cucteMa (5 «OTJIHYHO», 4
«XOpOUIO», 3 «YIOBIETBOPUTEIIEHOY, 2 «HEYIOBIETBOPUTEIBHOY).

1. OrtBer oIEHUBAaETCA Ha «OTIUYHO», €CIM OOyJaIomUNUCS HCUYEPIBIBAOIIE,
MOCJIEI0BATENIHO, TPAMOTHO U JIOTHYECKH CTPOWHO M3jaraeT MaTepuas Mo BOMpocaM Owiiera
(TecTa), He 3aTPyIHSAETCS C OTBETOM TPHU BHJIOM3MEHEHHWH 3aJaHUs, CBOOOTHO CIIPABISETCS C
pelieHneM MPaKTUYECKHX 3a/ad M CIOCOOCH OOOCHOBATh MPHUHSATHIC PEUICHUs, HE JOMYCKaeT
OmHuOoK.

2. OTBeT OIIEHUBACTCA Ha «XOPOIIO», €CIIU 00YyJaronIuiics TBEPIO 3HAET MPOTrPaAMMHBII
MaTepuai, FpaMOTHO U IO CYILECTBY €ro M3JIaraer, He JOIMYCKAeT CYIIECTBEHHBIX HETOYHOCTEN
IIpU OTBETaX, yMEET IPAMOTHO MPUMEHSITh TEOPETHUECKHUE 3HAHUSI Ha TIPAKTHUKE, a TAK)KE BIIaJEeT
HEO0OXOIMMBIMH HaBBIKAMU PEIIEHUS MPAKTUYECKUX 3a/1a4.

3. OTBeT OLEHUBAETCS HA «YAOBIETBOPUTEIHHO», €CIU OOYyUYaIOUIUNCS OCBOMI TOJIBKO
OCHOBHOI MaTepuaj, OJHAKO HE 3HAaeT OTIENbHBIX JeTalied, JOMyCKaeT HETOYHOCTU H
HEKOPpPEKTHbIE (OPMYIUPOBKH, HAPYIIAET IOCIEIO0BATEILHOCTh B HU3JI0KEHUH Marepuana u
WCIBITHIBACT 3aTPYIHEHUS IIPU BBIIOJHEHUH MPAKTUYECKUX 3aaHHM.

4. OTBeT ollcHMBaeTCA Ha CHEYAOBJICTBOPHUTECIBbHO», €CIN o6yqafomm71c;1 HE PACKpbLI
OCHOBHOC COACpKaHUC MaTtepuala, AOIMYCKACT CYIICCTBCHHBIC OI_HI/I6KI/I, ¢ OoJBIINMU
3aTPYAHCHUAMU BBIIIOJIHACT IPAKTUYCCKUC 3aJaHH.
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4. BAHK KOMIIETEHTHOCTHO-OIEHOYHbBIX MATEPHUAJIOB /IUIs1 OHEHKH
YCBOEHUA YYEFHOU JUCITATLIAHBI

4.1 Texymmii KOHTPOJIb

4.1.2. TIPAKTUYECKHUE 3AHSATUIA

[TepeueHb NpakTUYECKUX 3AHATUN

Ilepevyenb NpakTH4YeCKUX 3aHATHIA

Ne 1 Ha3BaHHMe MPAKTHYECKOT O Paznen Koauuecr @DopMupyeMblie KOMIIETEHIINH B
3aHATHS Tema BO cootBercTBUM ¢ PI'OC CIIO,
4aCOB MK II/IHB
[IpakTuuaeckoe 3anarue Ne 1. Pacuer Paznen 1
AIIEKTPUUECKHX TIETeH C Tema 1.1 2 OK 01 - OK 02, OK 04 — OK 06
KOHJICHCATOPaMH.
[Tpaktuueckoe 3ausTre Ne 2 Pacuér Pazpen 1 5
Lernei MoCTOSHHOIO TOKa. Tema 1.2 OK 01 - OK 02, OK 04 — OK 06
[Ipaktrueckoe 3ausTue Ne 3. Pacuér Pazpen 1
Lenel IepeMEHHOr0 TOKA. Tema 1.4 2 OK 01 - OK 02, OK 04 — OK 06
[IpakTiaeckoe 3anstue Ne 4 Pazgen 1 2 OK 01 - OK 02, OK 04 — OK 06
Bb100p MOIITHOCTH 3JIEKTPOABUTATENS Tema 1.9
IIpaktuueckoe 3aastue Ne 5 Pasznen 2 2 OK 01 - OK 02, OK 04 — OK 06
3HAKOMCTBO CO Cpemoit pa3paboTKu Tema 2.3
Arduino IDE

Ilepeuensb 1a00paTOPHBIX padoT

JlabopaTopuas pabora Ne 1 Bumsr Pazmen 1 2 OK 01 - OK 02, OK 04 — OK 06
COCIMHEHN KOHIEHCATOPOB. Tema 1.1

JlabopaTopnoe 3ansaTre Ne 2 OmnbITHasS Paznen 1 2 OK 01 - OK 02, OK 04 — OK 06
mpoBepka 3akoHa OMa. Tema 1.2

JlaGoparopHoe 3anstue Ne 3 Paszgen 1 2 OK 01 - OK 02, OK 04 — OK 06
CoenrHEHHS PE3UCTOPOB. Tema 1.2

Jlaboparopnas padora Ne 4 Pazpmen 1 2 OK 01 - OK 02, OK 04 — OK 06
HccnenoBanye MarHUTHOM IISIIH. Tema 1.3

[Tony4yenue nepeMeHHOro TOKa.

Jlaboparopnas pabota Ne 5. Pazpmen 1 2 OK 01 -OK 02, OK 04 — OK 06
enp nepemMeHHOro TOKa ¢ Tema 1.4

MOCTIEIOBATENFHBIM COSTTHEHNEM

AJIEMEHTOB.

Jlaboparopnas padora Ne 6. Paszpmen 1 2 OK 01 - OK 02, OK 04 — OK 06
Uccnenosanne TpéxdaszHoit nenu. Tema 1.5

Cxema «3Be3ma»

Jlaboparopnas paGora Ne 7. Paszpmen 1 2 OK 01 - OK 02, OK 04 — OK 06
Uccnenosanne TpéxdaszHoit nenu. Tema 1.5

Cxema «TpeyronsHHK»

JlaGopartopHoe 3ansaTHE No §. Paznen 1 2 OK 01 - OK 02, OK 04 — OK 06
W3mepenne conpoTUBIEHUS METO0M Tema 1.6

aMIICpMETpa U BOJIBTMETpPA
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Jlaboparopnoe 3anarue Ne 9 [ToBepka Pasznen 1 2 OK 01 - OK 02, OK 04 — OK 06
aMIiepMeTpa U BOJIBTMETpA. Tema 1.6
JlaGopartopnast pabota Ne 10. Pazpen 1 2 OK 01 - OK 02, OK 04 — OK 06
HccnemoBanue 37€KTPOABUTATENS Tema 1.7
MOCTOSIHHOT'O TOKA.
JlaGopaTtopnas pabora Ne 11. Paznen 1 2 OK 01 - OK 02, OK 04 — OK 06
HccnenoBanue acCHHXpOHHOTO Tema 1.7
JBUTATEHS.
JlabopaTtopHas padora Nel2. Paznen 1 2 OK 01 - OK 02, OK 04 — OK 06
HUccnenosanue ogaoha3sHOro Tema 1.8
TpaHchopmaropa
JlabopaTtopHas pabcora Nel3. Paznmen 2 2 OK 01 - OK 02, OK 04 — OK 06
HccnenoBanune momymnpoBOAHUKOBOTO Tema 2.1
JM0/Ia
JlabopaTtopHas pabcora Nel4, Paznen 2 2 OK 01 - OK 02, OK 04 — OK 06
VYipaBieHue aroBbIM JIBUTaTENIEM. Tema 2.3
JlabopaTtopHas padora Nel5. Paznen 2 2 OK 01 - OK 02, OK 04 — OK 06
VYpaBneHue KOJIICKTOPHBIM MOTOPOM. Tema 2.3

Hroro: 40 gac

IMPAKTUYECKOE 3AHSATHE Ne 1
Tema: Pacuer 3JjieKTpu4ecKuX Hemnei ¢ KOHAEHCATOPAMHU.

esb NPaAKTHYECKOT0 3AHATHS:

— 3akperuieHue, yriryoJieHHe, CUCTeMaTH3allus, 0000IIEHHEe TEOPETHIECKOTO MaTepHaa,
— PazBuTre HAaBBIKOB CaMOCTOSTENBHOW MAEATEIBHOCTH, HABBIKOB IO HCIIOJIB30BaHUIO

npruOOpPOB, THCTPYMEHTOB U T.II.;

dopmupoBaHUe KOMITETEHIINN B cOOTBEeTCTBHH ¢ TpeboBanusmu @I'OC CITO OK 01 - OK 02, OK

04 — OK 06.

TpebGoBanus K pe3yiabTaTaM 0CBOEHUS yueOHOH AucHUIuIHBI B cooTBeTcTBUU ¢ PI'OC CIIO:

OO0y4aromuiics J0JDKeH

YMETh: — IIPOU3BOAUTD PAaCUYCT SJICKTPHYCCKUX BEJIMYUH, XapaKTCPU3YIOIIUX KOHACHCATOPHI,
3HATb: — OCHOBBI JJICKTPOMArH€TUu3Ma, 3JIEMCHTHI DJICKTPHYCCKUX ueneﬁ,
BpeMﬂ BBLINOJTHEHUA: 2 AKaJICMHUYCCKHUX Yaca

Conep:xanue padoThbI:

Pabora IIPUBHUBACT HABBIKH PCIICHUA 3a/1a4:
1. QJICKTPOCTATHUKH HA PpAaCUYCT HAIIPAXKCHHOCTH JJICKTPHUYCCKOI'O ITI0JIA, CO31aBaACMOI0 TOYCUYHbIM
3apsaa0M, U pacdcT SKBUBAJICHTHOM EMKOCTH 6aTapeH KOHACHCATOPOB IIPpHU IIApaJUICIIbBHOM H

[IOCJIEI0OBATEILHOM COEIUHEHNH.
AJITOPUTM BBINOJTHEHUSA:
1. 3aauu 1Mo ANEKTPOCTATUKE:

1.1. 3amucarh KpaTKue yciaoBHA 3ajaya;

1.2. ucnonb3ys 3akoH KyioHa, paccuMTaTh HANpsSKEHHOCTb 3JEKTPUYECKOTO TMOJSI CHCTEMBI
3aps/10B, YKa3aHHbBIX B 3aJ1aue;

2. COCTaBUTb MEKTPUUECKYIO CXeMY OaTapeu KOHAEHCAaTOPOB;

2.1. BBIIETUTH Ha CXEME COEAMHEHUS OTIPe IeIEHHOT 0 TUIa (TTapauleIbHOE U OCIEI0BATENBHOE);
2.2. ucnonw3ys paboune GopMysbl, pacCUUTaTh SKBUBAJIEHTHYIO EMKOCTh COSAMHEHHUS;

2.3. cOCTaBUTh NEKTPHUUECKYIO CXeMY OaTaper SKBHBAJICHTHBIX KOHICHCATOPOB;

2.4. PaccunTath 001IYI0 €MKOCTh OaTapeu.

OdbopynoBanmue:

KoHcnekT naexkuuii, KalbKyasTop

TpeOoBanus K 0TYETY N0 NPAKTHYECKOH padoTe:
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OTuer noyKeH ObITh 0(OPMIIEH B OTACIBHOM TeTpaau. JloKeH coiepKaTh TeMY, 1IeJb, TAOIUILY
HCIOJIb3YeMOTO O00OpYyJIOBaHMs, CXeMy yCTaHOBKH, paboume (opmynsl. Bce HeoOXoaumbie
pacyeTsl COrJIacHO 3a/1aHUIO.

Kpurtepuu onenuBanus:

«2» - BepHO pelIeHHBIX 3a/1a4 HeT.

«3» - BepHoe pemiena 1 3agaya

«4» - BepHo peleHo 2 3a1a4u

«5» BepHo penieHsl Bce 3a1a4u

NPAKTHYECKOE 3AHSTHUE Ne 2
Tema: Pacuér uemneii nOCTOSTHHOTO TOKA.
esib NpaKTHYECKOT0 3aHSITUA:
— 3akperuieHue, yriryoJieHue, CucTeMaTu3aliys, 0000IeHHe TEOPETHIECKOTO MaTepHaa;
— Pa3BuTHe HaBBIKOB CaMOCTOSATENBHOW JCSITEIBHOCTH, HABBIKOB IO HCIHOJIb30BaHUIO
MPpUOOPOB, MHCTPYMEHTOB U T.I1.;
®dopmupoBaHue KoMrereHI il B coorBeTcTBuM ¢ TpeboBanusmu @I'OC CIIO OK 01 - OK 02, OK
04 — OK 06.
TpebGoBanust Kk pe3yabTaTaM 0CBOEHUS yueOHOM AucUIUTHHBI B cooTBeTcTBUU ¢ PI'OC CIIO:
OO0yuaromuiics T0KEeH
YMETh: — TPOU3BOAUTH PACUET AICKTPUUECKUX BEITUYHNH,
3HATbh: — OCHOBBI AJIEKTPOMArHeTU3Ma, JIEMEHTHI AIEKTPUUECKHUX eTei,
Bpemst BbInOJIHEHMs: 2 aKaIEeMMYECKHUX Yaca
Conepxanue padoThbl:
PabGora npuBHBaeT HABBIKU PEUICHUS 3a]1ay:
Pacdet mpocTeHmux 371eKTPUYECKUX LIENEH MOCTOSHHOTO TOKA.
- CWJIy TOKa M HANpPSHKEHUs B LIENMU MOCTOSHHOIO TOKA C MOCJIEA0BATEIbHBIM U MapajlieIbHbIM
COEIMHEHUEM PE3UCTOPOB.
AJITOPUTM BBINOJTHEHUA:
3amaun Ha 3akoH OMma:
1. 3anucaTh KpaTKHe YCIOBHS 33/1a4H;
2. CocTaBUTh CXEMY D3JIEKTPUYECKOW LIENMM M HCIOJb3ys 3akoH OMa, paccuuTaTbh HUCKOMYIO
BEJINYMHY SKBUBAJIECHTHOI'O CONIPOTUBIICHHUS.
OobopynoBanue:
KoncnekT nekuui, KanbKyJasaTop
TpeOoBanus K 0TYETY MO0 MPAKTUYECKOH padoTe:
Otuer gomkeH ObITh 0OPMIICH B OTAETBHOM TeTpaau. [JJoinkeH coaepxkarh TeMy, 1elb, TA0IUIly
UCIIOJIb3YeMOr0 O00OpyJIOBaHMS, CXEMy YCTaHOBKH, paboume Qopmynbl. Bce HeoOxoaumbie
pacyeTsl COrJIaCHO 3a/IaHUIO.
Kpurepun oueHuBaHus:
«2» - BepHO pellleHHBIX 3a7a4 HeT.
«3» - BepHoe pemiena 1 3agada
«4» - BepHo pelieHo 2 3a1a4u
«5» - BepHO pelieHsl Bce 3a1auu

INPAKTUYECKOE 3AHATHE Ne3
Tema Pacuer nenei nepeMeHHOro ToKa.
Iejb NPAKTHYECKOIr0 3aHATHA:
1. 3akperuieHue, yriryoieHue, cucteMarusanus, 0000IIeHne TEOPEeTHUECKOro MaTepuaa,;
2. PasButrie HaBBIKOB CaMOCTOSATENIBHOM JCATEIBHOCTH, HABBIKOB II0 MCIIOJIb30BAHUIO
npuOOPOB, MHCTPYMEHTOB H T.IL.;
®opMHUpOBaHUE KOMIIETEHINI/KOMIIETEHTHOCTEH B cooTBeTcTBUM ¢ TpeboBaHusmMu ®I'OC CI10/
MK ITTHB OK 01 - OK 02, OK 04 — OK 06.
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TpeboBanus K pe3yabTaTaM OCBOCHHUS y4eOHOU auctuIuinibl B coorBercTBrr ¢ I'OC CIIO:
OOyuaromuiics JI0JDKCH

YMETh: — MPOU3BOJUTH U3MEPEHUE ICKTPUUECKUX BEIMYUH, YUTATh MPUHIMIUAIBHBIE CXEMBI,
BKJIIOYATh  DJIEKTPOTEXHUYECKUE TMPUOOPHI, ammapaThl, MAaIIWHBI, YOPaBISATh HMH U
KOHTPOJIUPOBaTh UX d(PPEKTUBHYIO U OE30IMaCHYI0 pabOTy, YCTPaHATh OTKA3bl M IOBPEKICHUSL
3JIEKTPOOOOPYIOBAHHUSL.

3HATh: — OCHOBBI AJIEKTPOMArHETU3Ma, SJIEMEHTHI AIEKTPUUYECKHUX LIETIeH, OCHOBBI 2JICKTPOHUKH.
Bpemsi BbINOTHEHHS: 2 aKaIEMUYECKUX Yaca

Conepxanue padoThl, AJITOPUTM BbINOJTHEHU:

3amanmne Nel: OmnpenenuTh MTHOBEHHOE 3HAYCHHE CHHYCOHMJIAIBHOTO HANPSHKCHUS B MOMEHT
Bpemenu t=0,0002 ¢, ecnu amruiutyaHoe 3Hadyenue Hanpspkerus Um=30B, vactora =300 I'm,
HavaibHas (asa Po=16,8°;

3ananue Ne2: PaccunTaTh MOJHOE CONPOTUBIICHHUE LIENH, CXeMa KOTOPOH NMpuBeJeHa Ha puc. 1,
NIPY IPUJIOKEHHOM TIEPEMEHHOM HaNPsHKSHHH ¢ ISUCTBYIOIUM 3HaueHueM 20 B, vacroToit =100
I'n u snemeHTamu nenu, ykazaHHbIMH B TaOnuue 1. Haiftu Tok, mpoTekaromuii dyepe3 Lelb,
MIOCTPOUTHh BEKTOPHYIO JHarpaMMmy TOKa M HampsDKEHHs. 3anucaTh YpaBHEHHS! MTHOBEHHBIX
3HAQYEHWM TOKa M HanpspkeHus. HalWTh NonHyro, akTHMBHYKO W PEAKTUBHYKO MOIIHOCTH,
noTpebIisieMble Harpy3Koi, a Tak >ke ONpeAeNuTh yroi caBura ¢as.

W Tabmuma 1.

L Ne 1 2 3 4 5
Bapuanra
c ——
R 1 R, Om 40 30 55 60 35
— L, mI'n 30 48 34 45 50

C, Mx® 4 6 8 8 10

Puc.1. Dnexrpuueckas cxema.

OobopynoBanue:

Koncnekr nexuuit

Kanbkynstop

TpeOoBanus K 0TYETY O NPAKTH4YECKOH padoTe:

Brinmonnennas paborta mpezcTaBiseTcsl MperojaBaTenio B pabodeil TeTpaaud WM TeTpaad Ais
BBITIOJTHEHUS PAKTUYECKUX paboT U T.11.

Kpurepun oueHuBaHus:

«2» - BepHO peleHHbIX 3a/1a4 HeT.

«3» - BepHoe pemena 1 3agaua

«4» - BepHo pelieHo 2 3a/1a4M, IOMYIIEHbl HE3HAYUTEIbHbIE OIIUOKH, B pacyeTax.
«5» - BepHO pelieHsl Bce 3a1auu

INPAKTUYECKOE 3AHSATHE Ne 4
Tema Bp10op MOIIHOCTH JICKTPOABHUIATEJIS.
Iejb NPAKTHYECKOIr0 3aHATHA:
3. 3akperuieHue, yriyoieHue, cucteMarusanus, 0000I1eHne TEOPEeTHUECKOro MaTepuaa;
4. PasButrie HaBBIKOB CaMOCTOSTEIIBHOM JESATENBHOCTH, HABBIKOB II0 HCIIOIb30BAHUIO
npuOOPOB, MHCTPYMEHTOB H T.IL.;
®opMHUpOBaHUE KOMIETEHINI/KOMIIETEHTHOCTEH B cooTBeTcTBUM ¢ TpeboBaHusMu @PI'OC CI10/
MK ITTHB OK 01 - OK 02, OK 04 — OK 06.
TpeboBanus Kk pe3yabTaTaM OCBOCHHUs yueOHOU auctuiuinHbl B coorBeTcTBrM ¢ I'OC CIIO:
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OOyJaromuiics JOJKEeH

YMCTb: — IMIPOU3BOJUTbL UBMECPCHUC OJICKTPHUUYCCKHUX BCIMYHH, YUTATh NPHUHIOUIINAIBHBIC CXCMbI,
BKJIIOUATh  JIEKTPOTEXHUYECKHE NpUOOpBI, ammaparbl, MAIIUHbI, YIOPaBIITh HMU U
KOHTPOJUPOBATH UX dPPEKTUBHYIO U Oe301acHy0 padoTy.

3HATh: — OCHOBBI JICKTPOMArHETH3Ma, AJIEMEHTBI AIIEKTPUUCCKHUX LETel, OCHOBBI JICKTPOHUKH.
Bpemst BbInoIHeHHs: 2 aKaIeMUYECKUX Yaca

Bpemst BbInoIHeHHs: 2 aKaJIeMUYECKUX daca

Coaep:xkanue padoThbI:

1. ONPEJEIUTh PACYETHYID MOIIHOCTH TpexdazHoro AJl i mpuBoja MEXaHHM3MA,
paboTaromero B MPoIODKUTEIBHOM PEXKUME.
2. ONPEJEIUTh PACYETHYI0 MOILHOCTH TpexdazHoro AJl i mpuBoja MEXaHHM3MA,

paboTaroiero B KpaTKOBPEMEHHOM PEKHME.

AJITOPUTM BBITIOJTHEHUSI:

13 yCIOBUH 3a7ja4y ONPEAEIUTh MOLTHOCTD Ha Bally;

BbIOpaTh 1o Karanory Ha A/l cepun AP BbiOupaem nBUraTens;

I10 33/1aHHOM YacTOTe BpallleHUsI U MOMEHTY Ha Bally ONpEeAEIUTh MOITHOCTh ABUTaTENs;
BbIOpaTh ABurarens cepun AUP o xatanory;

OTIPENICTUTh MaKCUMAIBHBI MOMEHT Ha BaJly JIBUTATENsl, COOTBETCTBYIONINI KPAaTKOBPEMEHHOM
HarpysKe;

OTPEIENUTh AeUCTBUTEIBHYIO IEPErPY30UHYIO CIOCOOHOCTD JBUTATEIS.

TpedoBanus k 0T4€TY 10 NPAKTHYECKOM padoTe:

Otuer no/mkeH ObITh 0opMIIEH B OTIENbHON TeTpaau. [lommkeH coaepkarh TeMy, 11eb, KpaTKHe
yCIIoBHS 33514, padoune Gopmyinsl. Bce HeoOXoauMBIE pacdeThl COTIACHO 3aaHUIO.

Kpurepun oueHuBaHus:

«2» - BepHO pelleHHbIX 3a/1a4 HET.

«3» - Beproe pemena 1 3amaya

«4» - BepHo pelieHo 2 3a/1a4M, TOMYIIEHbl HE3HAUUTEIbHbIE OLIUOKH, B pacyeTax.

«5» - BepHO peleHbl Bce 3a1auu

INPAKTUYECKOE 3AHATHUE Ne 5
Tema: 3nakomMcTBO co cpenoii pazpadorku Arduino IDE .
esb NPaKTHYECKOTO 3aHATHS:
— 3akperuieHue, yriryoJeHre, CHCTeMaTH3alusl, 0000IIIeHHE TEOPETHICCKOTO MaTepHraa,
— Pa3BUTHE HaBBIKOB CAMOCTOSITEIBHOM NESITEIBHOCTH, HABBIKOB M0 HCIIOJIb30BaHUIO
MpUOOPOB, MHCTPYMEHTOB U T.II.;
— (opMupoBaHHE KOMIETEHIIMHA/KOMIIETCHTHOCTEd B COOTBETCTBHU C TpPEeOOBAaHUSIMH
dI'OC OK 01, OK 02, OK 04, OK 5, OK 06.
TpeGoBaHus K pe3ylibTaTaM OCBOEHUS y4eOHOM AUCHUIUIMHBI B cOOTBETCTBHH ¢ PI'OC
OOyuaromuiics T0JKEeH
YMETh: TPOU3BOJUTH PACUETHl JJICKTPUUYECKHUX BEIUYUH, BKIIOUATh JJIEKTPOTEXHUYECKUE
npuOOpbI, ammaparbl, MAalIWHbBI, YIOPaBISITh UMHU M KOHTPOJHPOBaTh UX ASP(PEKTUBHYIO H
0e30MmacHy0 paboTy, YCTPaHATh OTKA3bl M MOBPEKACHUS SIEKTPOOOOPYIOBaAHUS.
3HAaTh: OCHOBBI 2JIEKTPOMArHETU3Ma, MJIEMEHTHI AIEKTPUUECKUX LIETIEH,

Bpemsi BbInosiHeHHsI: 2 akaJeMHYECKUX Jaca
Conepxanue padoThl, AJITOPUTM BHINOJTHEHHUA:

Arduino Uno — ¢armanckas miatdopma it pa3paboTKU Ha sI3bIKe mporpammupoBanus C++.
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[ToaxmnroueHne u HacTpoMKa

Hlar 1
[TonxmrounTe miaty k kommnetotepy mo USB. s koMmmyHUKamu ucnoss3yite kadeas USB (A

— B).
lar 2

VYcTaHOBUTE U HACTPOITE UHTETPUPOBAHHYIO cpeay pa3padotku Arduino IDE.
IIpumep padoThl

B kadectBe mpmmepa MOBTOPUM TMEPBBIM 3KCHepuMeHT «Masdyok» u3 Habopa Matpémka. Ha
IiaTe yKe €cTb BCTPOCHHBIN IOJIb30BATEIbCKUN CBETOINO] , NOJKITIOYeHHBIH K §i§] muHy
MHUKpPOKOHTPOJLIEpA.

pinMode (LED BUILTIN, OUTPUT) ;

void loop () {
digitalWrite (LED BUILTIN, HIGH) ;

delay ( ) 2

digitalWrite (LED BUILTIN, LOW) ;

delay ( ) 2

ITocne 3arpy3Ku nNporpaMmabl BCTpOGHHBIfI CBCTOAHUO/ HAYHET MUTaTh pa3 B CCKYHAY.


https://amperka.ru/product/usb-cable?utm_source=man&utm_campaign=arduino-uno&utm_medium=wiki
https://amperka.ru/product/usb-cable?utm_source=man&utm_campaign=arduino-uno&utm_medium=wiki
https://wiki.amperka.ru/articles:arduino-ide-install
https://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA-%D1%81-%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D0%B5%D0%BC%D0%BE%D0%B9-%D1%8F%D1%80%D0%BA%D0%BE%D1%81%D1%82%D1%8C%D1%8E
https://amperka.ru/product/matryoshka-z?utm_source=man&utm_campaign=arduino-uno&utm_medium=wiki
https://wiki.amperka.ru/_export/code/products:arduino-uno?codeblock=0
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910 3HA4UT, BCE MMOJIYy4uJIOCh, U MOKHO CMCJIO IMNECPCXOJUTH K APYIMM OSKCICPUMCHTAM Ha

ApIynHoO.
DIeMEHTHI TIJIaThI

MuxkpoxonTpoJiep ATmega328P

Cepnuem mnatpopmbl Arduino Uno siBisiercss 8-OUTHBIN MUKpOKOHTposuiep ¢pupMbel Microchip
— ATmega328P na apxurekrype AVR ¢ takroBoii wacroroit 16 MI'. Kontpomiep obnamaer
TpEeMs BUJAMH ITaMSITH:

» 32 Kb Flash-mamsitu, u3 kotopeix 0,5 Kb wucnonp3yroTcs 3arpy3dmkoM, KOTOPBIH
mo3BoJisieT mpommBaTh Uno ¢ o0buHOTO KOMIbioTepa uepe3 USB. Flash-mamsars
MOCTOSIHHA U €€ IpeJHa3HaueHHe — XPAaHEHUE MPOrpaMM U COMYTCTBYIOUIUX CTATHYHBIX
pecypcos.

» 2 Kb RAM-namaATH, KOTOpbIE MpEAHA3HAYEHBI /JI XPAaHECHHUS BPEMEHHBIX JTaHHBIX,
HampuMmep, MepeMeHHbIX nporpammbl. 1o cyTtu, 370 omepaTtuBHas NaMsTh IUIATHOPMBI.
RAM-namsth sHepro3aBucumasi, py BRIKIIOUEHUU TUTAHUS BCE JAaHHBIE COTPYTCS.

» 1 Kb sueprounezaBucumoit EEPROM-namsaTu 11 J0JrOBpEMEHHOTO XpAHEHUS JAaHHBIX,
KOTOpbIE HE CTUPAIOTCS MPHU BBIKIIOUYEHUU KOHTposuiepa. [lo cBoeMy Ha3zHaueHHIO 3TO
anasor »xéctkoro nucka s Uno.

MuxkpoxonTpoJiep ATmegal6U2

Muxkpoxontpoiuiep ATmega328P ne conepxkut USB unTepdeiica, mosTomy Aiasi TPOUIUBKHA U
KOMMYHHKAIIHH c [1IK Ha miare MIPUCYTCTBYET JOTIOTHUTEIBHBIN
MukpokoHTpoiuiep ATmegal6U2 ¢ mpomuBkoit  USB-UART  mpeoOpaszosarens.  Ilpu
nojkmoueHuu Kk ITIK Arduino Uno omnpenensercs kak BupTyanbHblii COM-TOpT.

CBGTO}IHOI{H&H HHAUKAIUA

Nmsa
Hazuauenne
CBETOIMOA

ON WNuaukarop nuTaHus miatGopmsl.


https://wiki.amperka.ru/%D0%BC%D0%B8%D0%BD%D0%B8-%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D1%8B-arduino-breadboard:%D0%BE%D0%B3%D0%BB%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://wiki.amperka.ru/%D0%BC%D0%B8%D0%BD%D0%B8-%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D1%8B-arduino-breadboard:%D0%BE%D0%B3%D0%BB%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://wiki.amperka.ru/_media/products:arduino-uno:atmega328p-datasheet.pdf
https://wiki.amperka.ru/products:arduino-uno#%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_atmega328p
https://wiki.amperka.ru/_media/products:arduino-uno:atmega16u2-datasheet.pdf
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Nwms
Hasznauenue
CBETO/IMO0/1a
[Tonp3oBarenbckuii cBeToM0 1 Ha €l MHEe MUKpPOKOHTposuiepa. Mcnonb3yiite
L onpenencHuc [M=ADJISISIIMBIN s paboThl co cBeroauoaoM. [lpu 3amanuu
3HAQYEHHUS] BBICOKOTO YPOBHSA CBETOJMOJ BKJIIOYACTCS, IPU HHU3KOM —
BBIKJIFOYAETCS.
TX MuraroT npH MporBKe U 0OMEeHe JaHHBIMU MKy Uno u KoMmboTepom. A
RX u

TAKXKEC IMPU UCITIOJIb30BAaHUU ITMHOB @ n .

ITopT USB Type-B

Paszpém USB Type-B mnpennasnaueHn ans nmpommBKA W IUTaHus miaaTgopmsl Arduino. s
noakirodeHns K 1K nmoranoourcsa kabens USB (A — B).

Pa3bém nuranus DC
Konnekrop DC Barrel Jack nns moaxiroueHus BHEIIHETO HCTOYHHMKA HANIPSDKEHUS B JMAla30He
oT 7 1o 12 BoJbT.

IMoum:karommii peryasitop SV

[Tonmwxkaromuii  nuHelHbI — mpeoOpazoBarens NCP1117ST50T3G obecrieunBaeTr  NMHUTAHUE

MHKPOKOHTPOJIIEPA U PYTOM JIOTUKH TUIATHI P TOAKITIOYCHUH MTUTaHUS Yepe3 pa3bEéM MUTAHUS
DC wmu e Vin. /[nana3oH BXOJHOTO HampspKeHUs oT 7 10 12 BoabT. BeixogHOE HampsbKeHHue S
B ¢ MakcuManbHBIM BEIXOJHBIM TOKOM 1 A.

Moum:karommii peryasitop 3V3

[Tonmwxkaromuii auHEHHBIM TTpeoOpaszoBarens LP2985-33DBVR obecnieunBaeT HampspkeHHE HA
nune ENE. Peryistop NPHHEMAET BXOZHOE HANPSDKCHHE OT JIMHHH 5 BOJBT M BBILAST

HanpspkeHue 3,3 B ¢ MakCHMallbHBIM BBIXOJIHBIM TOKOM 150 MA.

Knonka copoca

Knormnka nmpenHasHaueHa JAjsi pydHOro cOpoca MPOUIUBKA — aHAIOT KHOMKH [g{=te]=] 0OBIYHOTO
KOMIIbIOTEpA.

ICSP-pa3bém ATmega328P

|CSP-pa3bém BBINONHSIET JBE MOJe3HbIe (DYHKITUH:
1. Wcnonp3yercs uisi nHepefadd  CUTHAIbHBIX NUHOB  uHTepdeiica SPI  mpu
noaxmodeHun Arduino Shield’os wim apyrux muar pacmumpenus. Jluanun ICSP-pa3znéma
TaKKe mpoayeaupoBansl Ha mudpossix mrHax SRRy, NICEIE, S CK/13]
2. llpennasHaueH aisi 3arpy3kd TNPOLIMBKA B MHUKpokoHTposuiep ATmega328P uepes
BHEIIHUI mporpammarop. OxHa u3 Takux npoumnBok — Bootloader mist Arduino Uno,

KOTOPBIH MO3BOJIIET NPOLIMBATh Iatdopmy no USB.


https://amperka.ru/product/usb-cable?utm_source=man&utm_campaign=arduino-uno&utm_medium=wiki
https://wiki.amperka.ru/_media/products:arduino-uno:ncp1117st50t3g-datasheet.pdf
https://wiki.amperka.ru/products:arduino-uno#%D1%80%D0%B0%D0%B7%D1%8A%D1%91%D0%BC_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F_dc
https://wiki.amperka.ru/products:arduino-uno#%D1%80%D0%B0%D0%B7%D1%8A%D1%91%D0%BC_%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F_dc
https://wiki.amperka.ru/_media/products:arduino-uno:lp2985-33dbvr-datasheet.pdf
https://amperka.ru/collection/arduino-shields?utm_source=man&utm_campaign=arduino-uno&utm_medium=wiki
https://amperka.ru/collection/boards?utm_source=man&utm_campaign=arduino-uno&utm_medium=wiki
https://wiki.amperka.ru/products:arduino-uno#%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_atmega328p
https://wiki.amperka.ru/products:arduino-uno#%D0%BF%D0%BE%D1%80%D1%82_usb_type-b
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A 1oapoOHOCTH PACIMHOBKY YUTANTE B COOTBETCTBYIOLIEM pa3eie.

ICSP-pa3bém ATmegal6U2

ICSP-pa3zsém mpenHasHaueH i MPOTPaMMHPOBAHHS MHUKpPOKOHTposuiepa ATmegal6U2. A
MOAPOOHOCTH PACTTMTHOBKY YUTANTE B COOTBETCTBYIOIIEM pa3fielie.



https://wiki.amperka.ru/products:arduino-uno#%D1%80%D0%B0%D1%81%D0%BF%D0%B8%D0%BD%D0%BE%D0%B2%D0%BA%D0%B0
https://wiki.amperka.ru/products:arduino-uno#%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_atmega16u2
https://wiki.amperka.ru/products:arduino-uno#%D1%80%D0%B0%D1%81%D0%BF%D0%B8%D0%BD%D0%BE%D0%B2%D0%BA%D0%B0
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PacniuHOBKa
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IIuHbI MUTAHUS
= VIN: BxoaHoi nuH A1 TOAKJIIOYEHHS] BHEIIHETO UCTOYHUKA HAIPSHKEHUSI B JUANa30HE
ot 7 10 12 BOJBT.
= 5V:BrpixogHoli 1MH 0T cTa0MaM3aTopa  HANPsDKEHUS ¢ BBIXOAOM 5  BOJBT U

MakcuMajbHbIM TOKOM 1 A. Perymarop obecrieunBaer muTaHuE MUKPOKOHTpOJUIEpA U
Jpyroi oOBSA3KH IUIATHI.
= 3V3: BeixoguHoii mHMH OT crabmim3aTropa HAIOpPsDKEHWS ¢ BBIXOJOM 3,3 BOJIBTa H

MaKCUMaJIbHBIM TOKOM 150 MA.
= |OREF: BeiBox mpemocTaBiisieT iataM  pacimupenust uHpopmanuio o pabouem

HaNpsLKEHUHW MUKPOKOHTpoJiiepa. B Hamiem ciyyae paGouee HanpsikeHue 1iatdopmMsl 5
BOJIBT.

» AREF: Ilun ans nonkiroyeHus: BHeIIHEro onopHoro HanpsbkeHus ALl oTHocuTenbHO
KOTOPOTO MIPOUCXOJAT AQHAJIOTOBBIE U3MEpeHus npu HCIIOJIb30BAHUU
¢bynkimu analogReference() ¢ mapamerpom «kEXTERNAL».

= GND: BsBosbI 3eMIH.

IlopThI BBOAA/BBIBOAA

*  Ilunbl o01ero HasHaveHus: 20 MUHOB: @f
Jlormyeckuii ypoBeHb enuHuibl — 5 B, Hyns — 0 B. K xoHTakTaM MNOAKIHOYEHBI

MOATATUBAIOLIUE PE3UCTOPbI, KOTOPHIE MO YMOJYAHWUIO BBIKIIIOUEHBI, HO MOTYT OBIThH
BKJIFOUEHBI TPOTPAMMHO.
= AIII: 6 munos: - / Y- 1§
[To3BossieT mpeAcTaBUTh aHAJIOTOBOE HAMpshKEHHE B BUe UGpoBOM Buae. PazpsaHocTh
AT ve mensiercs u ycranosiena B 10 our. /lnanazon BxogHoro HamnpsbkeHus ot 0 10 5
B, mpu nogaue 60blero Hanps>KEHUST MUKPOKOHTPOJUIEP MOXKET BBIMTH U3 CTPOSL.
= IIHUM: 6 MUHOB: , , u @—
[To3Bonsier BBIBOAMTH aHajoroBoe HampsbkeHue B Buje LIIMM-curnana u3 nudpoBbix
3HaueHui. PazpsaHocts [IIMM He MeHsieTcs U yCTaHOBIICHA B § OWT.
= |2C [Ins oOmieHWsl KOHTpOJIIEpa C IUIaTaMu PACIHIMPEHUs M CEHCOpaMu 1o UHTepdeincy
12C.
o 12C: nunsl U
= SPI [Ina o0umieHuss KOHTpoJUiepa € IJIaTaMH PacIIMpPEHUsl U CeHCOpaMU Mo HHTepdeiicy
SPI.
o SPI: nunbt , u
=  Serial/lUART [lnss oOmmieHus KOHTpoOJUIEpa C IUIATAMK PACHIMPEHMS U CEHCOPAMM I10
untepgeiicy UART.
o Serial: muHbBI u . KoHTakThl Takke COEIWHEHBI C COOTBETCTBYIOIIUMU
BBIBOIaMH corporieccopa ATmegal6U2 ans obmenus miatel mo USB. Bo Bpems mpormmBku
u otnaaku nporpammsl yepes [1K, He ucrnomnp3yiiTe STH MHHBI B CBOEM MTPOEKTE.



https://wiki.amperka.ru/products:arduino-uno#%D0%BF%D0%BE%D0%BD%D0%B8%D0%B6%D0%B0%D1%8E%D1%89%D0%B8%D0%B9_%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80_5v
https://wiki.amperka.ru/products:arduino-uno#%D0%BF%D0%BE%D0%BD%D0%B8%D0%B6%D0%B0%D1%8E%D1%89%D0%B8%D0%B9_%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80_3v3
https://amperka.ru/collection/arduino-shields?utm_source=man&utm_campaign=arduino-uno&utm_medium=wiki
https://www.arduino.cc/reference/en/language/functions/analog-io/analogreference/
https://amperka.ru/collection/boards?utm_source=man&utm_campaign=arduino-uno&utm_medium=wiki
https://amperka.ru/collection/sensors?utm_source=man&utm_campaign=arduino-uno&utm_medium=wiki
https://amperka.ru/collection/boards?utm_source=man&utm_campaign=arduino-uno&utm_medium=wiki
https://amperka.ru/collection/sensors?utm_source=man&utm_campaign=arduino-uno&utm_medium=wiki
https://amperka.ru/collection/boards?utm_source=man&utm_campaign=arduino-uno&utm_medium=wiki
https://amperka.ru/collection/sensors?utm_source=man&utm_campaign=arduino-uno&utm_medium=wiki
https://wiki.amperka.ru/products:arduino-uno#%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80_atmega16u2
https://wiki.amperka.ru/_media/products:arduino-uno:arduino-uno-pinout.pdf
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5. IlpyHuMnOManbHAs 1 MOHTAXHAsI CXEMBI

Arduino(TM) UNO Rev3
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JIABOPATOPHAS PABOTA Nel

Tema: CoegnHeHHe KOHIEHCATOPOB.
Heab 1a0opaTopHOro 3aHATHS:
1. N3yueHne nmpaBuil TEXHUKH 0€30I1aCHOCTH M MpaBUjia 3KCILTyaTaluu

1a00paTOPHOTO 00OPYAOBAHUSL.
2. O3HaKOMJIEHHE ¢ KOHCTPYKIIHEH J1abopaTOpHOTO CTEHAA.
3. U3MmepeHnue 31eKTpUUECKUX BETUYHH C MOMOUIBIO JIEKTPOU3MEPUTETBHBIX

npubOpOB.
4. V3ydyeHue nocieoBaTeabHOro NapajjiesIbHOr0 COEJMHEHUM KOHEHCATOPOB.
5. @opMupoBaHuE KOMITETEHIIMH B cooTBeTCTBHH ¢ TpeboBanmsimu @I'OC CITIO OK 01 - OK 02,
OK 04 - OK 06
TpebGoBaHus K pe3ynbpTaTaM 0CBOEHUs yueOHOH aucuuIuinabl B cooTBeTcTBrM ¢ PI'OC CIIO:
OO6yuaromuiicst 10HKeH
YMETb: MPOU3BOJUTH U3MEPEHUE TOKOB U HANPSHKEHHUH B LEMSIX NOCTOSHHOTO TOKA.
3HaTh: OOIIME 3aKOHbI IOCTOSIHHOTO TOKa, OCHOBHbBIE (OPMYJbl AJIEKTPUUYECKUX Lenei
MTOCTOSIHHOTO TOKa
Bpemsi BbInoTHeHHs: 2 akaJeMHUECKUX yaca

Conep:xanue padoThl, aJITOPUTM BbINOJTHEHHS:

1. I3yunTh npaBuiia TEXHUKA 0€30MTaCHOCTH MPH paboTe B AIEKTPOJIA00PATOPHH.

2. O3HaKOMHTCS C pAacloJOXEHHEM HCTOYHUKOB IMUTAHUS, W3MEPUTENbHBIX MPUOOPOB U
Harpy304HbIX YCTPOUCTB Ha JIaOOPAaTOPHOM CTEHJE, ONPEAETUTh LIEHbI IeJICHHI BceX MpuOOpoB.
4. CoOpaTh 1eTb U3 KOHIeHCaTOPOB. [10IKITFOUN T BOJIBTMETP M TIPH Pa3HBIX 3HAYCHUSX EMKOCTEH
MIPOU3BECTH U3MEPEHUS HANPSHKEHUI.

5.Cnenathb BBIBOJIBI 110 pe3yIbTaTaM pabOTHI.

6.0bopMHTH OTYET.

OobopynoBanue:
1.JTaGopatopHbIii CTeH]T «Y pajgoukay.
2.KoMmiekT n3MepuTeNbHBIX TPUOOPOB U COSAMHUTEIBHBIX IPOBOIOB.

TpeOoBanus K 0TYETY MO0 MPAKTUYECKOH padoTe:

Otuer gomkeH ObITh 0OPMIICH B OTAETBHOM TeTpaau. [JoinkeH coaepxkarb TeMy, 1elb, Ta0IUIly
UCIIOJIb3YeMOro 00O0pyJIOBaHMs, CXeMy YyCTaHOBKH, paboune dopmynbsl. Bce HeoOXxomnmbie
pacueTsl COTJIacHO 3a/IaHUIO.

Kpurepun oueHuBaHus:

«2» - oT4eT He opopMIICH

«3» - 0(hopMIICH OTYET M NMTPOU3BEICHBI BCE HEOOXOIMMBIE PaCUeThl
«4» - o(hopMIICH OTYET, IaH OTBET Ha | JIOTIOJIHUTEILHBIA BOIIPOC
«5» - o(hopmIIeH OTYET, TaH OTBET Ha 2 JIOTIOJIHUTEIBHBIX BOTIPOCa

JIABOPATOPHASA PABOTA Ne 2
Tema UccaenoBanne 3akoHa Oma. Bujabl coeqHeHHii pe3ucTOpPoB.
Lenb 1a00paTOpHOrO 3aHATHS:
1.IIpuoOpectu mpakTUUECKHE HABBIKK B COOPKE DNMEKTPUUECKUX CXEM.
2.Hay4uTbcs SKCIUTyaTUPOBATh AIEKTPOU3IMEPUTEIbHBIC TPUOOPHI.
3.OKCIepUMEHTAIbHO TPOBEPUTH CIIPABEIMBOCTH 3akoHa OMma.
4. ®opMupoBaHUE KOMMETEHIIMNA/KOMIIETEHTHOCTEH B coOTBeTCTBHM ¢ TpeboBanusimu OI'OC
CIIO/ MK IITHB OK 01 - OK 02, OK 04 — OK 06

TpeboBanus Kk pe3yabTaTaM OCBOCHHUs yueOHOU auctuiuinHbl B coorBeTcTBrH ¢ I'OC CIIO:
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OOyJaromuiics JOJKEeH

YMCTb: NPOU3BOAUTL PACYCThI uenef/i IIOCTOSAHHOTI'O TOKA.
3HaTh: OOIIME 3aKOHBI IMOCTOSHHOTO TOKAa, OCHOBHBIC (OPMYJIbI JIICKTPUYCCKUX IICTICH
IIOCTOAHHOT'O TOKa

BpeMﬂ BBINOJIHEHHS: 2 AKaJICMHUYCCKHX Yaca

Coaepixkanue padoThl, AJITOPUTM BbINIOJIHEHHS:
1.CoOpaTh MEKTPHUECKYIO LIEb U TPOBEPUTH €€ COBMECTHO C MPETIOAaBATEIIEM.
2.HpOI/I3BeCTI/I HU3MCPCHUS TOKA U HAIIPAKCHUSA ITPU PaA3JIMYHBIX IMOJIOKCHUAX
peryisTopa UCTOYHUKA ITUTAHUS.
3. [ToBTOPUTH SKCIEPUMEHT IIPH MOCIEIOBATEIHHO U APAIIIEIEHOM COCTMHEHUH PE3UCTOPOB.
3.I1o u3MepeHHbIM JTaHHBIM TOCTPOUTH IPAPUKHN 3aBUCUMOCTH TOKA OT HANPSKEHUS
4.11o Buay rpaduka caenaTh BBIBOJ O CIIPaBeIIMBOCTH 3akoHa OMa.
5.0¢opmMuth oTUeT O padoTe.

OdbopynoBanmue:
1.JTaBopaTopHbIit CTEH]T
2.CoenMHUTENBHBIE TPOBOA.

TpedoBanus k 0T4€TY 10 NPAKTHYECKOM padoTe:

Otuer gomKeH ObITh 0(OPMIIEH B OTAEIBHOU TeTpaau. JJomkeH coaepxaTh TEMY, Lelb, TAOIUILY
HCIIONIb3YeMOTO O00OpYyIOBaHHUS, CXEMY YCTaHOBKH, paboume dopmynsl. Bce HeoOxommmbie
pacueThl COrJIacHO 3a/1aHUIo.

Kputepun oueHuBaHus:

«2» - oT4eT He ohopmIIeH

«3» - o(hopMIICH OTUYET ¥ MPOU3BEACHBI BCE HEOOXOIMMBIEC PACUCTHI
«4» - opopmIIeH OTUET, 1aH OTBET Ha | OTIOJHUTEIBHBIN BOTIPOC
«5» - 0OpMIIEH OTUET, IaH OTBET Ha 2 JAOMOJHUTEIBHBIX BOIIPOCa

JIABOPATOPHAS PABOTA Ne 3
Tema UccaenoBanue MaruuTHoi nenu. Ilosryyenne nepeMeHHOro ToKa.
esab 1a00paTOPHOTO 3aHATHSA:
1.IlpuoOpectd mnpakTUYECKUE HaBBIKM B COOpKE DJIEKTPUUYECKUX CXeM M TMOJIb30BaHUU
ANEKTPOU3ZMEPUTEILHBIMU IPHUOOPAMHU.
2.I3y4nTh BIUSHHE 3230pa B CEPACUYHUKE HA BEIMYUHY MOTPEOIIIEMOTO TOKA.
3. ®opMupoBaHHE KOMIIETEHILIUH/KOMIIETEHTHOCTEH B cOOTBEeTCTBUU ¢ TpeboBanusmu OPI'OC

CIIO/ MK IITHB OK 01 - OK 02, OK 04 — OK 06

TpeGoBaHust K pe3ynbTaTaM 0CcBOeHUs ydeOHO# aucuuruinabl B cooTBeTcTBrM ¢ PI'OC CIIO:
OOyuaromuiics: 10JKeH

€Th:
MPOU3BOAUTD PACUYETHI LENEN MOCTOSIHHOTO TOKA.
3HaTh: OOIIME 3aKOHBI TOCTOSTHHOTO TOKa, OCHOBHBIE (OPMYJBl AIEKTPUUYECKUX Iemein
MOCTOSTHHOTO TOKa

Bpemst BbInoTHeHHsI: 2 akaJeMUYECKUX Jaca

Coaepixkanue padoThl, AJITOPUTM BBINIOJIHECHHSA:

1.Co0OpaTh 31EKTPHUUECKYIO LIENb U TPOBEPUTH €€ COBMECTHO C IPET0/IaBaTeIeM.
2.0npenenuTs LEHbI ACIEHUN aMIIEpMETPa U BOJIBTMETPA.

3.Perynupys BenuunHy 3a30pa ¢ IOMOIIbIO MPOKIAJOK Pa3HON TOJIIINHBI,
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M3MEPHUTH TOK, TOTPEOIAEMBIN KaTYIIKOK.
4.TlocTpouTh rpauk 3aBUCUMOCTH TOKa OT BETMUMHBI 3230Pa.
5.Cnenatb BBIBOJBI IO pE3yIbTaTaM padOTHI.
6.0dopmuTh OTUET O padoTe.

OdbopynoBanmue:

1.JIaGopaTopHBIii CTEHI.

2.AMriepMeTp U BOJIBTMETP.

3.Karymika ¢ pa3ABHKHBIM CEpACYHUKOM.
4.CoenuHuTeIbHBIC TPOBOJIA.

TpebGoBanus Kk 0TUETY N0 NPAKTHUYECKOH padoTe:

OtyeTt nomkeH ObITh 0OpMIIEH B OTACIBHON TeTpaau. JlomKeH coiepkaTh TeMY, 11eNb, TaOIUIly
HCIIOJIb3YyeMOTO O00OpYyJIOBaHHUs, CXEMY YCTaHOBKH, pabdouwe ¢opmynbl. Bce HeoOxoaumbie
pacyeTsl COTIIaCHO 3a/IaHUIO.

Kpurtepuu onenuBanus:

«2» - oT4eT HE 0POPMIICH

«3» - 0(hopMIIEH OTYET U MMPOU3BEICHBI BCE HEOOXOMMBIE pacueThl

«4» - 0(OpMIIEH OTUET, 1aH OTBET Ha | JOMOJHUTENbHBII BOIIPOC

«5» - 0)OpMIIEH OTUET, JaH OTBET Ha 2 JOMOJHUTENbHBIX BOIIpOCca

JIABOPATOPHASA PABOTA Ne 4

Tema: Ilenb mepeMeHHOro TOKAa € MOCJEA0BATEIbLHBIM coellHeHHeM 3JjieMeHTOB. Llenb
NepeMeHHOr0 TOKA ¢ NapajJjie/ibHbIM cOeINHEHUEM 3JIeMEHTOB.
eab 1a00paTOPHOTO 3aHATHSA:
1.IIpuoOpectu mpakTHUYECKUE HABBIKU B COOPKE DIEKTPUUECKUX CXEM.
2.Hay4unThcs NpUMEHSITh BEKTOPHBIE IHArpaMMBbl i1 pacyueTa 1eneu

MEPEMEHHOTO TOKA.
3.OKCnepUMMEHTAIBLHO TPOBEPUTH CIPABEIITMBOCTH OCHOBHBIX COOTHOIIICHUI

JUIS TIOCJIEZIOBATEIIbHBIX LICTICH.
4. ®opMHpOBaHUE KOMIIETEHIIUN/KOMIIETCHTHOCTEH B COOTBETCTBUU ¢ TpeboBanusimu DPI'OC
CIIO/ MK II/THB OK 01 - OK 02, OK 04 — OK 06
TpebGoBanus K pe3yiabTaTaM 0CBOEHUS yueOHOH AucHUIuIHBI B cooTBeTcTBUU ¢ PI'OC CIIO:
OO0yuaromuiics T0KEeH

€Th:

MIPOU3BOJIUTH PACUYETHI IIeTel MOCTOSHHOTO TOKA.
3HaTh: OOIIME 3aKOHBI TOCTOSIHHOTO TOKa, OCHOBHBIE (OPMYJBl SJICKTPUUYECKUX Lenen
MOCTOSIHHOTO TOKa

Bpems BbInoJIHeHHs: 2 aKaIeMHUECKHUX yaca
Conepxanue padoThl, AJITOPUTM BHINOJTHEHUSA:
1.Co0OpaTh 31EKTPUUECKYIO LIENb U TPOBEPUTH €€ COBMECTHO C ITPET0/1aBaTelIeM.
2.J1ns Tpex 3HauE€HUN EMKOCTH KOHAEHCAaTOpa IPOU3BECTH U3MEPEHUS TOKOB
Y HaIIPSHKEHUH.
3.BbInoIHUTE HEOOXOAUMBIE PACUETHI, TIOCTPOUTH BEKTOPHBIE AT PaMMBbI
Y CPaBHUTH MOJTYYECHHBIE PE3YNIbTATHI C U3MEPEHHBIMU 3HAUCHUSIMU.
4.CuenaTh BBIBOJIBI IO PE3yabTaTaM pabOTHI.
5.0dbopmMuTh OTUET.

OobopynoBanmue:
1.JTaGopaTopHbIii cTeH .
2.KoMIuieKkT u3MepuTeNbHBIX TPHOOPOB.
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3.CoearHUTENBHBIE TTPOBO/IA.

TpeOoBanus K 0TYETY N0 NPAKTHYECKOH padoTe:

OTuer noykeH ObITh 0(OPMIIEH B OT/ACIBHON TeTpaau. JloIkeH coliepKarh TeMy, Lelb, Tabauily
HCIOJIb3YeMOT0 O00OpYyJIOBaHMS, CXeMy yCTaHOBKH, paboume dopmynsl. Bce HeoOXomumbie
pacueTsl COrJIacHO 3a/IaHUIo.

Kpurepuu onennBaHusi:

«2» - oT4eT HE 0POPMIICH

«3» - 0(OPMIICH OTUET M MPOU3BEACHBI BCE HEOOXOUMBIC PACUCTHI
«4» - opopMIIEH OTUET, JaH OTBET Ha | JIOMOJIHUTEIBHBII BOIIPOC
«5» - 0()OPMIIEH OTUET, JIaH OTBET Ha 2 JOMOJHUTENIBHBIX BOIIpOCca

JIABOPATOPHAS PABOTA Ne 6
Tema UccnenoBanue Tpexdasnoii nenu. Cxema «3Be3gar».
esb 1a00paTOPHOro 3aHATHA:
1.IIpuoOpecty mpakTHUYECKHE HaBBIKU B COOPKE DJIEKTPUUECKUX CXEM.
2.HayuuTtbcs MpUMEHSTh BEKTOPHBIE JUarpamMMbl JJIsl pacyeTa Tpex(a3HbIX LeTnel.
3./3yunTh HA3HAUYECHUE HYJIEBOTO MPOBO/IA.
dopmupoBaHuEe KOMIIETEHIIMI/KOMIETEHTHOCTEH B cooTBeTCTBUM ¢ TpeboBanusmu ®I'OC CI1O/
MK ITIHB OK 01 - OK 02, OK 04 — OK 06
TpebGoBaHus K pe3ynbpTaTaM 0CBOEHUs ydeOHOM aucuuruinHbl B cooTBeTcTBrM ¢ PI'OC CIIO:
OO0yuaromuiics T0KEeH
YMETb:
IIPOU3BOJUTH PACYETHI LETIEH MOCTOSHHOTO TOKA.
3HaTh: OOIIME 3aKOHbI IOCTOSIHHOTO TOKAa, OCHOBHBIE (OPMYJBI 3JIEKTPUUYECKUX Lienei
NEPEMEHHOT0 TPEX(Pa3HOTo TOKA

Bpemsi BbINOJIHEHUA: 2 aKaJIEMUYECKUX Yaca

Conep:xanue padoThl, AJTOPUTM BbINIOJTHEHUS:

1. Ha naGopaTopHOM cTeHie coOpaTh ANIEKTPUUECKYIO LTl 0 cxeme «3Be3/la» U MPOBEPUTH €€

COBMECTHO C MPEMOJIaBaTEIIEM.

2.0npenenuTs LEHBI IeJICHUH BceX MPpUOOPOB.

3.IIpousBecT U3MepeHus BCeX HAMPSHKEHUM U TOKOB B YETHIPEXIIPOBOJIHOM U
TPEXIPOBOTHOMN IIENH MPU CUMMETPUYHON 1 HECUMMETPHYHOM Harpy3Kax.

4.11o pe3ynbTaTaM U3MEpPEHU MOCTPOUTH BEKTOPHBIE TUATPAMMBI, U3 HUX
OTpEeeNUTh BEJIMUYMHY TOKA B HYJIEBOM MPOBOJIE U CPABHUTH C U3MEPEHHBIM
3HAYCHUEM.

5.Cnenatpb BBIBOJBI IO pe3ybTaTaM pabOTHI.

6.0dopmMuTh OTYET O padoTe.

OdbopynoBanmne:

1.JIaGopaTopHbIii cTeH .

2.KoMIIeKT n3MepUTENbHBIX TPUOOPOB.
3.CoearHUTENBHBIE TPOBO/IA.

TpeOoBanus K 0TYETY N0 MPAKTHYECKOH padoTe:

OTuet noyKeH ObITh 0(OPMIIEH B OT/AEIBbHOM TeTpaau. JloikeH coliepxKarh TeMy, Lelb, Tabauily
UCTOJb3yeMOro oOOpYyJIOBaHUs, CXeMY YCTaHOBKHM, pabouue ¢opmynsl. Bee HeoOxoaumbie
pacueTsl COTJIaCHO 3a/IaHUIO.
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Kpurepuu oneHuBaHusi:

«2» - oT4eT HE 0POPMIICH

«3» - 0OPMIICH OTUET M MPOU3BEACHBI BCE HEOOXOAUMBIC PACUETHI
«4» - opopmIIeH OTUET, JaH OTBET Ha | JIONOJHUTEIbHBIN BOIIPOC
«5» - opopMIIEH OTYET, JIaH OTBET Ha 2 JIOMIOJHUTEILHBIX BOIIPOCA

JIABOPATOPHAS PABOTA Ne 7
Tema UccnenoBanue Tpexdasnoii nenu. Cxema «TpeyroabHux».
esb 1a00paTOPHOrO 3aHATHA:
1.IIproOpecTn mpakTHYecKre HABBIKK B COOPKE DIEKTPUIECKUX CXEM.
2.HayuuTtbcs NpUMEHSATh BEKTOPHBIE UarpamMMbl AJIs pacueTa Tpex(pa3HbIX LETEH.
3.M3yunTh Ha3HA4YEHUE HYJIEBOTO IIPOBOJA.
dopmMupoBaHUE KOMIIETEHIIMH/KOMIETEHTHOCTEHN B cooTBeTCcTBUU € Tpeboanusimu @I'OC CI10/
MK ITIHB OK 01 - OK 02, OK 04 — OK 06
TpebGoBaHus K pe3ynbpTaTaM 0CBOEHUs yueOHOH aucuuIuinabl B cooTBeTcTBrM ¢ PI'OC CIIO:
OO0yuaromuiics T0KEeH
YMETh:
MIPOM3BOJIUTH PACUYETHI IIeTel MOCTOSHHOTO TOKa.
3HaTh: OOIIME 3aKOHbI IOCTOSIHHOTO TOKa, OCHOBHbIE (OPMYJbl 3JIEKTPUUYECKUX Lenei
MEPEMEHHOTO TPEX(Pa3HOTO TOKa

Bpemsi BbInoJIHeHMs: 2 aKaIeMHYECKHX Yaca

Conep:xanue padoThl, AJTOPUTM BbINOJTHEHHS:

1. Ha maGopaTopHOM CTE€HZIE COOpATh AMEKTPHUECKYIO 1IETh M0 cXeMe «3Be3/1a» U MPOBEPHUTH €€

COBMECTHO C MPEMNOJIaBaTEIEM.

2.0npenenuTs 1EHBI IeTIeHUH BCeX MPUOOPOB.

3.1TpousBecTy U3MEpPEHUS BCEX HANPSIKEHUN U TOKOB B YETHIPEXITPOBOTHON U
TPEXIPOBOJHOM LEMH MPU CHMMETPUYHON U HECUMMETPUYHON Harpy3Kax.

4.11o pe3ynbTaTaM U3MEpPEHUN MOCTPOUTH BEKTOPHBIE TUArpaMMbl, W3 HUX
OTpEENUTh BEJIMUYNHY TOKA B HYJIEBOM IPOBOJIE U CPABHUTH C U3MEPEHHBIM
3HAYEHUEM.

5.Cnenatpb BBIBOABI MO pe3yibTaTaM pabOTHlI.

6.0dopMuTh OTYET O padoTe.

Oobopynosanmue:

1.JIaGopaTopHbIii cCTEH].

2.KOMIIJIEKT U3MEPHUTEIBHBIX PUOOPOB.
3.CoenuHUTEIBHBIE TPOBOIA.

TpeGoBanus Kk 0T4ETY 10 NPAKTHYECKOI padoTe:

Otuer gomkeH ObITH 0(OPMIIEH B OTAETHHOM TeTpaau. [JJomkeH coaepxkarh TeMy, 1eNb, TA0IUIlY
HCIOJIb3YeMOT0 00OpYyIOBaHMs, CXeMy yCTaHOBKH, paboume (opmynsl. Bce HeoOxomnmbie
pacyeTsl COTJIaCHO 3a/IaHUIO.

Kpurtepun onenuBanus:

«2» - oT4eT He 0(opMJIeH

«3» - 0(p)opMJIEH OTUYET U NMPOU3BeAeHbI Bce He00X0AMMbIe pacyeThl
«4» - 0(p)opMJIEH OTUET, IaH OTBET Ha 1 J0NOTHUTEIbHBII BONPOC
«5» - 0(p)OpMJIEH OTUET, IaH OTBET Ha 2 I0NO0JTHUTEJIbHBIX BONIPOCca
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JIABOPATOPHAS PABOTA Ne 8
Tema 3mMepeHnue conpoTHBJIEHNS METOAOM aMIlepMeTpPa U BOJIbTMeTpA.
Heab 1abopaTopHOro 3aHATHS:

1. IIpuoOpecTu MpakTUYECKHE HABBIKKA B COOPKE AIIEKTPUIECKUX CXEM.

2. I/I3y‘{I/ITb CXEMbI IJId U3MEPCHUA «OONBIINX» U «MAaJIBIX) COHpOTI/IBHeHI/Iﬁ METOAOM BOJIBTMETpA H
aMIepMerpa.

3. I/I3MepI/IT]) COIMPOTUBJICHUE C MMOI'PCHIHOCTHIO BCJIICACTBUC BIIUAHNA IIPOBOAUMOCTU BOJILTMETPA.

4, I/I3MepI/IT]) COIMPOTUBJICHUE C TOI'PCHIHOCTHIO BCJICACTBUC BIIUAHWA COIIPOTUBJICHUS aMIICpMETpaA.

VYCTaHOBHTH BETMYUHY OTHOCHUTENBHOH MMOTPENIHOCTH W3MEPEHUs COMPOTUBIICHUS TMPH IOJIb30BAHUH
npHOIMKEHHOH opMyIoii.

dopmMupoBaHUE KOMIIETEHIIMH/KOMIETEHTHOCTEHN B cooTBeTCcTBUU € Tpeboanusimu @I'OC CI10/
MK ITIHB OK 01 - OK 02, OK 04 — OK 06

TpebGoBaHus K pe3ynbpTaTaM 0CBOEHUs yueOHOH aucuuIuinabl B cooTBeTcTBrM ¢ PI'OC CIIO:
OO0yuaromuiics T0KeH

YMETh:

MIPOU3BOJIUTH PACUYETHI IIeMel MOCTOSHHOTO TOKa.

3HaTh: OOIIME 3aKOHBI IOCTOSIHHOTO TOKa, OCHOBHBIE (OPMYJbl JJIEKTPUUYECKUX LIeTen
MEPEMEHHOTO TPEX(Pa3HOTO TOKa

Bpemsi BbInoJIHeHMs: 2 aKaIeMHYECKHUX Yaca

Conep:xanue padoThl, AJTOPUTM BbINOJTHEHHS:

1. CobOpath cxemy ISl H3MEPEHHS COITPOTHUBIICHUS TAHHOTO PE3UCTOPA.
2. TlocraBuTh MON3YHOK PEOCTAaTA I'p B TIOJIOKEHHE, OTBEYATOIee HANOOIBIIEMY COPOTHUBIICHHIO.
3. V3MeHss BeMUYMHY COMTPOTHBIICHUS PEOCTaTa, YCTAHABIUBATD TOKH, TPU KOTOPBIX CTPEJIKA BOJIBTMETPA

MoKa3bIBasa Obl Ha oM (POBAHHBIE JCICHUS IIKANbI, U 3aITUCHIBATH MTOKAa3aHUs PHOOPOB B TAOIHILY.
4. Tlo pabounm opmyiaM BEIYUCIUTE 3HAYECHUE COMPOTHUBIICHHUS I'X1.
Pe3ynbTaThl BEIYMCIICHUH, TOTYYCHHBIE ITPH pacyeTax, 3aHeCTH B TAOJHILY.

o

6.CrienaTh BBIBOJIBI 11O pe3yiibTaTaM paboThl.
7.0bopMuTh OTYET O padoTe.

OobopynoBanue:

1.JIaGopaTopHbIii cCTEH].

2.KOMIIJIEKT U3MEPHUTEIBHBIX PUOOPOB.
3.CoenuHUTENBHBIE TPOBOA.

TpeGoBanus Kk 0T4ETY 10 MPAKTUYECKON padoTe:

Otuer gomkeH ObITH 0OPMIICH B OTAETBHOM TeTpaau. [JJoimkeH coaepxkarh TeMy, 1elb, TA0IUIlY
HCIOJIb3YeMOT0 00OpYyIOBaHMs, CXeMy YyCTaHOBKH, paboune (opmynsl. Bce HeoOxomnmbie
pacyeTsl COTJIaCHO 3a/IaHUIO.

Kpurtepun onenuBanus:

«2» - oTUeT He 0POpMIIEH

«3» - 0(hopMIIEH OTYET U MTPOU3BEICHBI BCE HEOOXOIMMbIE pacueThl
«4» - o(hopMIIEH OTYET, JaH OTBET Ha | JIOTOJHUTENbHBINA BOIIPOC
«5» - 0(hopMIIEH OTYET, JaH OTBET Ha 2 JIOTIOJIHUTEIbHBIX BOIIPOCA
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JIABOPATOPHAS PABOTA Ne 9
Tema IloBepka amnepmerpa u BOJbTMETPA.
Heab 1abopaTopHOro 3aHATHS:

1. TIpnoOpecTr MpaKTHYECKHE HABBIKH B COOPKE AIEKTPUUECKHX CXEM.

2. O3HaKOMHUTBCA C YCTPOMCTBOM, MPHUHLMIIOM pPAaOOTHI 3IEKTPOU3IMEPUTEIbHBIX MHPHUOOPOB
HEIMOCPEJCTBEHHOI0 OTcYeTa (aMIepMeTpamMH, BOJBTMETPAMM, BATTMETPAMU), METOJMKON
MU3MEPEHUS TOKOB, HAIPSKEHUM U MOITHOCTH B DJICKTPUYECKUX LIECTIAX.

3. U3yunth METOAMKY IOBEPKM TEXHUYECKUX BIEKTPOU3IMEPUTEIBHBIX INPUOOPOB METOIOM
CpPaBHEHHUs UX MOKa3aHUM ¢ MOKa3aHUSAMU 00pa31OBbIX TPHUOOPOB.

VYCTaHOBHTH BEMYUHY OTHOCHUTENBHOH IMMOTPENIHOCTH W3MEPEHUs CONMPOTUBIICHHS TMPH IOJIb30BAHUH
npHOJIMKEHHOH opMyInoii.

dopmMupoBaHuEe KOMIETEHIIMI/KOMIETEHTHOCTEHN B cooTBeTcTBUU € TpeboBanusimu ®I'OC CI10/
MK ITJIHB OK 01 - OK 02, OK 04 — OK 06

TpebGoBaHus K pe3ynbpTaTaM 0CBOEHUs yueOHOH aucuuIuinabl B cooTBeTcTBrM ¢ PI'OC CIIO:
OO0yuaromuiics T0KEeH

YMETh:

MIPOU3BOIUTH PACUETHI IIeTIel TIOCTOSTHHOTO TOKA.

3HaTh: OOIIME 3aKOHbI TOCTOSIHHOIO TOKa, OCHOBHBbIE (DOPMYJBI 3JIEKTPUYECKUX Lienen
MEPEMEHHOTO TPEX(Pa3HOTO TOKa

Bpemsi BbInoJIHeHMs: 2 aKaIEeMHYECKHX Yaca
Conep:xanue padoThl, AJTOPUTM BbINOJTHEHHS:

1. CoOpartb Liemb 110 3aJaHHOM CXEMY, HCITOJIb3YS IPUOOPHI M 3JIEMEHTHI JJA0OPaTOPHOTO CTEHA.

2. Y0enuTbcs, 4TO TEPEMEHHBIN PE3UCTOP LIETH YCTAHOBJIEH B IMOJIOXKEHHE, COOTBETCTBYIOIIEE
MWHUMAJIBHOMY 3HAYEHHIO HAIIPSKEHUS HA BBIXOJIE, OJAATh HANPS)KECHUE HA 1IETTb.

3. V3MeHss BEMMYMHY CONMPOTHBIICHHUS IMOTECHIIMOMETPA, YCTAHABJIMBATH HANPSOKCHUS, TPU KOTOPHIX
CTpeNKka BOJIbTMETpa TOKa3biBajia Obl Ha ONH(POBAHHBIC JETCHUS MIKABI, H 3alUCHIBATH MTOKA3aHUS
puOOpPOB B TAONIHILY.

4. Pe3ynbTaThl BEIYHCICHUH, IOTYYCHHBIC IPU PACYCTaX, 3aHECTH B TAOIHILY.

Crnenath BBIBOBI IO pe3yiIbTaTaM pabOTHI.

6. Odopmuts oTueT 0 padore.

o

Oobopynosanmue:

1.JIaGopaTopHbIii cCTEH].

2.KOMIIIEKT U3MEPHUTEIIBHBIX MPUOOPOB.
3.CoenuHUTENBHBIE TPOBOA.

TpeGoBanus K 0T4ETY 10 NPAKTHYECKOI padoTe:

Otuer gomkeH ObITh 0OPMIICH B OTAETBHOM TeTpaau. [JomkeH coaepxkarh TeMy, 1elb, TA0IUIlY
HCIOJIb3YeMOTO 00OpYyIOBaHMs, CXeMy yCTaHOBKH, paboune dopmynsl. Bce HeoOXxomnmbie
pacyeTsl COTJIaCHO 3a/IaHHUIO.

Kpurtepun onenuBanus:

«2» - oTUeT He 0POpMIIEH

«3» - 0(hopMIIEH OTYET U MTPOU3BEICHBI BCE HEOOXOMMBIE pacueThl
«4» - o(hopMIIEH OTYET, JaH OTBET Ha | JIOTOJHUTENbHBINA BOIIPOC
«5» - o(hopMIIEH OTYET, JaH OTBET Ha 2 JIOTIOJIHUTEIbHBIX BOIIPOCa
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JIABOPATOPHAS PABOTA Ne 10
Tema UcciaenoBanne 3J1eKTPOABUTaTEIsl IOCTOSTHHOIO TOKA
Heab 1abopaTopHOro 3aHATHS:
1.IIpuoOpectu MpakTUIECKHE HABBIKK B COOPKE IIEKTPUUECKUX CXEM.
2.YcTaHOBUTH 3aBUCUMOCTH BCTpeuHol I,/1,C, OT MpUII0KEHHOTO HANIPSKEHUSL.

3. ®opMHUpOBAHKUE KOMIICTCHIINH/KOMIIETEHTHOCTEH B COOTBEeTCTBUU ¢ TpeboBaHusmu PI'OC
CITIO/ MK ITZTHB OK 01 - OK 02, OK 04 — OK 06

TpeboBanus K pe3yabpTaTaM OCBOCHHUs y4eOHOU auciuIuinHbl B coorBercTBHH ¢ I'OC CIIO:
OO0yuaromuiics 10KEeH

YMETb:

MIPOU3BOJIUTH PACUYETHI IENel MOCTOSHHOTO TOKA.

3HaTh: OOIIME 3aKOHbI IOCTOSIHHOTO TOKa, OCHOBHbBIE (OPMYJbl AJIEKTPUUYECKUX Lenei
MTOCTOSIHHOTO TOKa

Bpemsi BbInoTHeHHs: 2 akaJeMHUECKUX yaca

Coaepixkanue padoThl, AJITOPUTM BbINIOJIHEHHSA:

1.CoOpatb 37eKTpUYECKYIO LIETIb U TPOBEPUTH €€ COBMECTHO C MPEMNO/IaBaTEIIEM.

2.01KIII0UUTE OOMOTKY BO3OYXKIEHHSI U Y 3aTOPMOKEHHOTO IBUTATENSI U3MEPUTD
HanpspKeHUe U TOK. PaccunTaTh CONPOTUBIIEHHUE SIKOPSI.

3.I1pu noakIr0ueHHON 0OMOTKE BO30YXKICHHS U BpaIlaloIeMcs IBUTraTese
PerynupoBaTh HaNpsHKEHUE U PETUCTPUPOBAThH HANPSKEHUE U TOK.

4.11o u3MepeHHbIM JAHHBIM BBIYUCIUTE BCTpeuHyto DJ[C 1 mocTpouts rpadux
3aBrucUMOCTH DJIC OT HanpsKEeHUS.

5.Cnenathb BBIBOJIBI 110 pe3yIbTaTaM pabOTHI.

6.0bopMHTH OTUYET

OobopynoBanue:

1.JJTaGopaTtopHBIii CTEH]I.

2.KOMIIJIEKT U3MEPHUTEIBHBIX MPUOOPOB.

3.CoenuHUTENBHBIE TPOBOAA.

TpeOoBanus K 0TYETY MO0 NPAKTUYECKO padoTe:

Otuer gomkeH ObITh 0OPMIICH B OTAETBHOM TeTpaau. [JoinkeH coaepxkarb TeMy, 1elb, Ta0IUIly
UCIIOJIb3YeMOro 00O0pyJIOBaHMs, CXeMy YyCTaHOBKH, paboune dopmynbsl. Bce HeoOXxomnmbie
pacueTsl COTJIacHO 3a/IaHUIO.

Kpurepun oueHuBaHus:

«2» - oT4eT He ohopMIICH

«3» - 0pOpPMIIEH OTUET U MPOU3BEACHBI BCE HEOOXOAUMBIE PACUETHI

«4» - oOpMIIEH OTUET, IaH OTBET Ha | JOMOIHUTENbHBII BOIIPOC

«5» - 0OpMIIEH OTUET, 1aH OTBET Ha 2 JAOMOJHUTEIBHBIX BOIIPOCa

JIABOPATOPHAS PABOTA Ne 11
Tema UcciaenoBanue aCHHXPOHHOI'O ABUTATEIs
Lenp 1a00paTOpPHOrO 3aHATHS:
1.IIpuoOpectu mpakTHYECKHE HABBIKU B COOPKE DNEKTPUUECKUX CXEM.
2. O3HaKOMUTBCS ¢ KOHCTPYKIIMEH, MPUHIIUIIOM JEHCTBUS U CIIOCOOaMHU 3aMycka aCHHXPOHHBIX
nsurareneit (All) ¢ KOpOTKO3aMKHYTBIM POTOPOM, U3YYHUTh padOTy TaKHX JBUTATENEH B peKuMe
X0JIOCTOTO XOJa..
3. ®opMHpoBaHHE KOMIIETECHIINI/KOMIIETEHTHOCTEH B COOTBEeTCTBUU ¢ TpeboBaHusmu PI'OC
CIIO/ MK IIZTHB OK 01 - OK 02, OK 04 — OK 06

TpeboBanus Kk pe3yabTaTaM OCBOCHHUs yueOHOU auctuiuinHbl B coorBeTcTBrH ¢ I'OC CIIO:
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OOyJaromuiics JOJKEeH

YMETB:

IIPOU3BOIUTH PACUETHI LIENEN IOCTOSHHOIO TOKA.

3HATh: OOIIME 3aKOHBI IMOCTOSHHOTO TOKA, OCHOBHBIC (OPMYJIBbI JJICKTPUYCCKUX IICTICH
IIOCTOAHHOT'O TOKa

Bpems BbInoTHeHNsI: 2 akaJeMUUECKUX yaca

Conepxanue padoThl, AJITOPUTM BbINOJTHEHUS:

1. Ha maGopaTopHOM CTEHJE COOpaTh JJIEKTPUUYCCKYIO IICTb, BKIIOYAIONIyl0 B cebs Al
onHoda3HbIi BarTMeTp W , IpeTHa3HAYCHHBIHN 11 U3MEPCHHSI aKTUBHOW MOIIIHOCTH B OJTHOW M3
(a3 sTOrO ABUTATEINs, BOJBTMETP V , U3MEPSIOMNI (ha3HOE HANPSHKEHHE CETH, aMIepMeTp A,
MO3BOJISIFOIIMNA M3MEPSITh IYCKOBOM TOK M TOK XOJIOCTOTO XOJa. M IPOBEPUTH €€ COBMECTHO C
MIPENoAaBaTeNIeM

2. Brurounth ycTaHOBKY, HakaTh KHONKY "Ilyck" TpexdazHoro Oj0ka NMHUTaHUS W OTMETUTh
MMYCKOBOM TOK In, MO MmokazaHusM amIiepMeTpa.

3. IlpousBectn W3MepeHHs MPU XOJOCTOM Xojne nBurarens. CHATh mokazanus A , V , u W,
W3MEPHUTH YUCIIO 00OPOTOB TaxoMeTpoM (n'), 3amucaTh ITH JIaHHBIE B TAOJIUILY PE3YJIbTATOB.
4.PeBepcupoBaTh ABUTATEIb, TOMEHSB MecTaMu Kiiemmbl B u C.

5.Cnenatp BBIBOJBI IO pe3yibTaTaM pabOTHlI.

6.0dopMuTH OTUYET

OobopynoBanue:

1.JJaBopaTopHblit CTEH.

2.KOMIIJIEKT U3MEPHUTENBHBIX TPUOOPOB.

3.CoenuHUTENBHBIE TPOBOA.

TpeOoBanus K 0TYETY MO0 MPAKTUYECKOl padoTe:

Otuer gomkeH ObITh 0OPMIIEH B OTAETBHOM TeTpaau. [JoinkeH coaepxkarh TeMy, 1elb, Ta0IUIly
HCIIOJIb3YeMOTO O00O0pYyIOBaHUs, CXEMY YCTaHOBKH, paboume dopmynsl. Bce HeoOxommmbie
pacueTsl COTJIacHO 3a/IaHUIO.

Kpurepun oueHuBaHus:

«2» - oT4eT He oopmIIeH

«3» - 0OpMIIEH OTUET U MPOU3BEACHBI BCE HEOOXOAUMBIE PACUETHI

«4» - o(OpMIIEH OTUET, 1aH OTBET Ha 1 JOMOJHUTENbHBII BOIIPOC

«5» - 0(OpMIIEH OTUET, IaH OTBET Ha 2 JAOMOJHUTEIbHBIX BOIIPOCa

JIABOPATOPHAS PABOTA Ne 12
Tema Uccaenopanue ogHo(pa3HOro Tpancpopmaropa
eanb 1a00paTOPHOTO 3aHATHSA:
1.ITproOpectu npakTUUECKUEe HABBIKU B COOPKE SJIEKTPUUECKUX CXEM.
2.M3yunTh BIUSHHE HArPY3KU HA BBIXOJHOE HAIPsDKEHHE M KO3(D(UIIMEHT MOJIe3HOro NeiCTBUS
TpaHchopmaTopa.
3. ®opmHUpoBaHHE KOMIIETEHIMI/KOMIETEHTHOCTEH B COOTBETCTBUM ¢ TpeboBanusMu PI'OC
CITIO/ MK IITHB OK 01 - OK 02, OK 04 — OK 06

TpeboBanus k pe3yabTaTaM 0CBOCHHUs yueOHOU auctumuinHbl B coorBercTBrM ¢ GI'OC CIIO:
OOyuaromuiics: 10JKeH

YMETB: IIPOU3BOIUTE PACUETHI LIENIEH TOCTOSHHOIO TOKA.

3HaTh: OOIIME 3aKOHbI IOCTOSIHHOTO TOKAa, OCHOBHBIE (OPMYIBI JJIEKTPUUYECKUX Iierei
IIOCTOSTHHOTO TOKa

Bpemst BbInoTHeHNsI: 2 akaJeMUUECKUX Jaca
Coaepixkanue padoThl, AJITOPUTM BBINIOJIHECHHSA:
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1.Co0OpaTh 31EKTPHUUECKYIO LIENb U TPOBEPUTH €€ COBMECTHO C ITPETI0IaBaTeIIeM.

2.VI3MeHsiT HarpysKy, 3alucarTh BEJIWYUHBI HANPSDKEHUH M TOKOB HAa BXOJE WBBIXOJE
Tpanchopmaropa.

3.Ilo u3MepeHHBIM JaHHBIM BBIYHUCIUTH MOIIHOCTH Ha BXOJC M BBIXOJIE, a TAKXKE K.ILI.
Tpanchopmaropa.

4.TlocTpouTh rpadukn 3aBUCUMOCTEH HANPSHKEHUS Ha BBIXOJIE M K.IL.J. OT TOKA Ha BBIXOJIE.
5.Cnenatb BBIBOJIBI IO pe3yiIbTaTaM pabOThI.

6.0dopmuTh oTUET O padoTe.

OdbopynoBanmue:

1.JIaGopaTopHBIii CTEHI.

2.KOMIIJIEKT U3MEPUTEIIBHBIX PUOOPOB.

3.CoearHUTENBHBIC TTPOBO/IA.

TpebGoBanus Kk 0TUETY 1O NpaKTHUYeCKOH padoTe:

Otyet nomxeH ObITh 0OPMIIEH B OTACIBHOU TeTpaau. JloKeH cofepKaTh TeMY, 11elb, TaOIHUITy
HCIIOJIb3YeMOTO 000pYyIOBaHHUs, CXEMY YCTaHOBKH, paboume dopmynsl. Bce HeoOxomumbie
pacueTsl COTJIacHO 3a/IaHUIo.

Kpurepun ouenuBanus:

«2» - OTYET HE 0POPMIICH

«3» - 0(hopMIIEH OTYET U MMPOU3BEICHBI BCE HEOOXOIMMBIE pacueThl

«4» - 0OpMIIEH OTUET, J1aH OTBET Ha | JOMOJIHUTENBHBIN BOIPOC

«5» - 0)OpMIIEH OTUET, JIaH OTBET Ha 2 JAOMOJHUTEIbHBIX BOIIpOCca

JIABOPATOPHAS PABOTA Ne 13
Tema UccaenoBanue morynnpoBoAHUKOBOIO IM0a
eanb 1a00paTOPHOTO 3aHATHSA:
1.IIpuoOpectu mpakTHUYECKHE HaBBIKU B COOPKE ANIEKTPUUECKUX CXEM.
2. N3ydyenwe CBOWCTB TOJYNPOBOAHMKOBOTO JHOJAa M CHSATHE €r0 BOJbTAMIICPHOM
XapaKTEPUCTUKH MPU MPSIMOM HOIKITIOYESHHH.

3. ®opMupoBaHUE KOMIIETCHIIUI/KOMIIETCHTHOCTEH B COOTBETCTBUMU ¢ TpeboBaHusMu DPI'OC
CIIO/ MK II/THB OK 01 - OK 02, OK 04 — OK 06

TpebGoBanus K pe3ysbTaTaM 0CBOCHUS Y4eOHOH qucIUIUIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO:!
OOyuaromuiics T0JKEeH

YMETb: MPOU3BOJUTH PacUeThl Lenell OCTOSIHHOTO TOKa.

3HaTh: OOIIME 3aKOHBI TOCTOSIHHOTO TOKa, OCHOBHBIE (DOPMYJIbl JJIEKTPUUYECKUX Lenei
MOCTOSIHHOTO TOKa

Bpemsi BbInoTHeHHs: 2 aKaJeMHUYECKUX Yaca

Conepxanue padoThl, AJITOPUTM BHINOJTHEHUSA:

1.Co0path 3MEKTPUYECKYIO IIEMb B COOTBETCTBUU CO CXEMOH U MPOBEPUTH €€ COBMECTHO C
MIPENOAABATENEM.

2. YcTaHOBHTE PYYKYy MOTEHIIMOMETpA B KpaifHee MOJ0kKEeHHe, KOTr/la BOJIbTMETp Moka3biBaeT 0
Bousbr.

3. [MoAkII0YUTE AMO B MPSMOM BKITFOUEHUH.

4. OcTopoXHO Bpamiasi py4dKy MOTCHIIMOMETpa, YBEIHUMBAWTE HANpsHKEHUE B  LEMU
Y 3allKChIBaiiTe B TAOIUILy OKa3aHUs aMIIepMeTpa U BOJIbT™MeTpa. HanpshkeHue yBeTnauBaiTe 10
TeX TOp, MOKa MOKa3aHWe aMmIepMeTpa He JOoCTUrHeT BenuuuHbl 1 A. [Ipu 3ToM HeoOxoaumo
CHATH puMepHO 8§ - 10 moka3zaHuii U3MEPUTETHHBIX TPHOOPOB

5.ITocTpouTh BombTamMmepHyo xapakTepucTuky (BAX) mo pesynbratam u3MepeHHid.

6. Ilonwp3ysice BAX, ompenenuth CONMPOTUBIEHUE IHOJA B MPSIMOM BKIIOUEHUHU MO paboueit

dbopmyre.
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7.CnenaTh BBIBOJBI IO pe3yibTaTaM padoThI.
8.0dopmuts otuet o padore.
OobopynoBanmue:

1.JIaGopaTopHbIii CTEH.

2.KOMIIIEKT U3MEPUTEIIBHBIX TPUOOPOB.
3.CoearHUTENBHBIC TTPOBO/IA.

TpeOGoBanus Kk 0TYETY N0 NPAKTHUYECKOH padoTe:

Ot4er g0mKeH OBITH 0(OPMIICH B OT/ACTBHOM TeTpaan. [JomKeH coiepKaTh TeMy, [eib, TA0IHITY
UCTIOJB3yeMOro 00OpyJIOBaHUs, CXEMY YCTaHOBKHM, paboume ¢opmynsl. Bece HE0OX0ammbie
pacueTsl COrJIacHO 3a/IaHUIo.

Kpurtepuu onenuBanus:

«2» - oT4eT HE 0POPMIICH

«3» - 0(hopMIIEH OTYET U MPOU3BEICHBI BCE HEOOXOIMMBIE pacueThl

«4» - 0OpMIIEH OTUET, JIaH OTBET Ha | JOMOJIHUTENbHBIN BOMPOC

«5» - 0()OPMIIEH OTUET, JIaH OTBET Ha 2 JOMOJHUTEIBHBIX BOIIpOCca

JIABOPATOPHASI PABOTA Ne 14
Tema: YnpasiieHue 11aroBsIiM ABUraTeIeM.
eab JadopaTropHoii padoThI:
1.IlproGpecTr mpakTHYECKUE HABBIKUA B COOPKE IIEKTPUUECKUX CXEM.
2. YrpaBiieHUE IarOBbIM JIBUTATEJIEM.
- (popMupoBaHUE KOMIETEHIINI/KOMIIETEHTHOCTEN B cooTBeTCTBUU ¢ TpeboBanusmu GI'OC OK
01 - OK 02, OK 04 — OK 06
TpebGoBanust K pe3yabTaTaM OCBOEHUS YUeOHOM AMCIUIUTMHBI B cOOTBETCTBUU ¢ PI'OC
OO0yuaromuiics T0KEeH
YMETb:
MIPOU3BOIUTH U3MEPEHHUE TOKOB U HANIPSDKEHUH B LEMSAX MEPEMEHHOT0 U MOCTOSIHHOTO TOKA.
3HaTh: OOIIME 3aKOHBl MEPEMEHHOTO TOKA, OCHOBHBIE (DOPMYIBI 3JICKTPUUYECKUX LIeTen
MIEPEMEHHOTO U MOCTOSIHHOTO TOKA.
Bpems BbInoiHeHHs: 2 akaJeMHUYECKUX Jaca
Conep:xanue padoThl, AJTOPUTM BbINIOJTHEHUS:
1. UccnenoBanwue maroporo asuraresist Ha 6ase Arduino.
2. UccnenoBanue cxeMbl MOAKIIOUEHUS IArOBOTO JBUTATEIIS.
3. [loakiroueHne MaroBoro ABUraTesl.
4. 3yunth paboTy CXEMBI.
5.Cnenatpb BBIBOJBI MO pe3ybTaTaM pabOTHI.
6.0dopMuTh OTYET O padoTe.
Oobopynosanmue:
1. Ha6op miater Arduino.
2.KoMIIeKT MoAKIIOYEHHS 111ar0BOTO ABUTATEsI.
3.CoearHUTENBHBIE TPOBO/IA.
TpeOoBanus Kk 0TYETY N0 MPAKTHYECKOH padoTe:
Otuer gomxeH ObITh 0OPMIICH B OTAETBHOM TeTpaau. [JommkeH coaepxkarh TeMy, 1eNb, TA0IUIlY
HCIOJIb3YeMOT0 00OpYyJIOBaHHs, CXEMYy YCTaHOBKH, paboume Qopmynbl. Bce HeoOxomaumbie
pacueTsl COTJIaCHO 3a/IaHUIO.
Kpurepun onenuBanus:
«2» - oT4eT He 0OpPMIICH
«3» - 0pOPMIICH OTUET U MPOU3BEACHBI BCE HEOOXOAUMBIE PACUETHI
«4» - oOpMIIEH OTUET, IaH OTBET Ha | JOMOIHUTENBHBII BOMIPOC
«5» - 0OpMIIEH OTUET, JaH OTBET Ha 2 AOMOJHUTEIBHBIX BOIIPOCa
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JIABOPATOPHAS PABOTA Ne 15
Tema: YnpapieHue KOJUIEKTOPHBIM MOTOPOM
Heab 1adopaTopHoii padoTHI:
1.IIpuoOpectu MpakTUIECKHE HABBIKK B COOPKE IIEKTPUUECKUX CXEM.
2. anaBneHHe KOJIJICKTOPHBIM JIBUTATCIICM.
- (opmupoBaHKEe KOMIETCHIINNA/KOMIIETEHTHOCTEH B cOOTBETCTBUU ¢ TpeboBanusMu ®I'OC OK
01 - 0K 02, OK 04 - OK 06
TpeGoBaHwmst K pe3yJibTaTaM OCBOSHUS yICOHOU MUCIUTUIHMHBI B COOTBETCTBHH ¢ PI'OC
OO6yuaromuiics 10KEeH
YMETh:
MIPOU3BOIUTH U3MEPECHHUE TOKOB M HANIPSDKCHUH B TETISX IEPEMEHHOTO U TIOCTOSIHHOTO TOKA.
3HaTh: OOIIME 3aKOHbl IEPEMEHHOTO TOKA, OCHOBHBIE (DOPMYJNbI 3JIEKTPUYECKUX LieTen
MEPEMEHHOTO U TTOCTOSTHHOTO TOKA.
Bpemsi BbITIOTHEHN S : 2 aKaJeMHUYECKHX Jaca
Conepxanue padoThl, AJITOPUTM BbINOJTHEHUS:
1. VccnenoBanue cepBompuraress Ha 6asze Arduino.
2. UccnenoBanue cxeMbl MOAKIIOUEHUS KOJNIEKTOPHOTO ABUTATENsL.
3. IloaxnroueHne KOJIJIEKTOPHBIN JBUTATENb.
4. I3yauth paboTy CXEMBI.
5.Cnenatp BBIBOJBI IO pE3yiIbTaTaM pabOTHlI.
6.0dopMuTh OTYET O padoTe.
OobopynoBanue:
1. Ha6op mutater Arduino.
2. KOMIJIEKT MOJKIIOYEHUS CEPBOABUTATEIS.
3.CoenuHUTENBHBIE TPOBOAA.
TpeOoBanus K 0TYETY MO0 MPAKTUYECKOl padoTe:
Otuer gomkeH ObITh 0OPMIIEH B OTAETBHOM TeTpaau. [JoinkeH coaepxkarh TeMy, 1elb, Ta0IUIly
HCIIOJIb3YeMOTO O00OpYyIOBaHHUs, CXEMY YCTaHOBKH, pabouue dopmynsl. Bce HeoOxomaumbie
pacueTsl COTJIacHO 3a/IaHUIO.
Kpurepun oueHuBaHus:
«2» - oT4eT He oopmIIeH
«3» - 0OpMIIEH OTUET U MPOU3BEACHBI BCE HEOOXOAUMBIE PACUETHI
«4» - o(OpMIIEH OTUET, 1aH OTBET Ha 1 JOMOJHUTENbHBII BOIIPOC
«5» - 0pOpMIIEH OTUET, JaH OTBET Ha 2 JAOMOJHUTENIbHBIX BOIIPOCa

4.2. 3apanus AJ1s1 MPOMEKYTOYHOM aTTeCTAllul

ITIEPEYEHDb
BOIPOCOB JJIsl IOJATOTOBKH K IK3aMeHY M0 Y4eOHOM TUCIUTUIINHE
OI1.03 DneKTpOTeXHUKA U FJIEKTPOHHUKA
Ui oOydaromuxcs no cnernuansHoctu 26.02.03 CynoBoxaeHue

[TonsiTue 06 31MEKTPOMArHUTHOM TOJI€, IEKTPUUECKUX 3apsaax. 3akoH KyroHa.
ITonsitue 06 anexkrpuueckoit emxoctu. KonaeHncaTopsl.

Hcrounnku Toka. OCHOBHBIE XapaKTEPUCTUKH.

DNEeKTpUUYECKOE MOJIE€ B BelecTBe. [[pOBOTHUKY U IUAIEKTPUKH.

DNEKTPUUYECKOE COITPOTUBIIEHUE OJHOPOJIHOTO TPOBOJHUKA TIOCTOSIHHOTO CEYEHHUS
3axon Oma

3akoH [[xoyns-Jlenna

[TpaBuna Kupxroda

IlonsTe o marHuTHOM mnose. OCHOBHBIE XapaKTEPUCTUKH. 3akoHbl Amnepa u buo-
Capapa-Jlannaca.

©WooN R WNRE
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10. SIBnenue sneKTpoMarHuTHOM MHAYKIMH. 3akoH Dapases u npasuio JIeHna.
11. SIBnenne camonHAYKIMHA. HIYKTUBHOCTH TPOBOIHUKOB.

12. SBnenue B3aumouHayKuu. Tpanchopmaropsl.

13. ITony4yeHue mepeMeHHOTO TOKa, €0 OCHOBHBIE MTApaMETPHI.

14. Ilenb nepeMEeHHOT0 TOKa C IEKTPUUECKUM COIPOTUBIECHUEM.

15. Ilens mepeMeHHOr0 TOKA C EMKOCTBIO.

16. Llenb mepeMeHHOT0 TOKa C KaTYIIKON MHYKTUBHOCTH.

17. Onpnodaszubie u TpexdaszHble 1enu. Buasl coenmuHenns Tpex$a3HbIX mernei.
18. DnexTpuveckre MalIuHbI.

19. OcoGennocTr ABUTATENS TIOCTOSTHHOTO TOKA.

20. Bpamaroriee marauTHoe 1osie. OCOOEHHOCTH JIBUTATENEH TIEPEMEHHOTO TOKA.
21. CynmoBble MalTuHBI IOCTOSTHHOTO TOKA.

22. APH cuaXxpoHHBIX TeHepaTopoB. [Topsgok 3amycka An3ens-TeHepaTopoB.
23. CyzoBbI€ JIEKTPOHHBIE YCTPOWCTBA M CXEMBI, UX COJIEpKAIIIHUE.

24. CODC. DNEKTPUUIECKUE CXEMBI CYIOBBIX AIEKTPUICCKUX YCTPOMCTB.

25. DNeKTpUIEeCKre CXEMBI IKOPHO-IITBAPTOBHBIX CY/IOBBIX YCTPOMCTB.

26. DNEKTpUIECKUE CXEMBI PYJIEBBIX YCTPOICTB € AIIEKTPOTIPHUBOIAMH.

27. DNeKTpUIeCKne CXEMBI BCIOMOTATEIILHBIX CYJIOBBIX YCTPONCTB.

28. CymoBbIe JIEKTPOHHBIE YCTPOUCTBA M TATUUKH.
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