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CyZI0BOI», YTBEPKIACHHBIM MPUKAa30M MHUHHUCTEPCTBA TPy/la U COLUUATIBHOM 3auThl Poccuiickoi
Oenepatinn ot 07.09.2020 1. Ne 576H (3apeructpupoBaH MUHHUCTEPCTBOM IOCTUIIUU
Poccuiickoit  ®enepanun  25.09.2020, per. Ne 60030), mnpumepHoil o00pa3oBaTeIbHOM
nporpammoii rocynapcrseHnoro peecrpa IIOII, ¢ yuérom Crpareruu pa3BUTHsI BOCIHUTaHHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2030 roxa, npuMepHON TPOrpaMMbl BOCITUTaHMUS.
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1. HACITIOPT KOMIUVIEKTA KOHTPOJIBHO-OHEHOYHbBIX CPEICTB

IO YYEBHOM JUCITATIIMHE

OI1.03 Dy1eKTPOTEeXHNKA U JJIEKTPOHUKA

KoHTposnbHO-011€HOUHBIE

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

cpeactea (KOC)  saBmsitoTCs  4acThl0 ~ HOPMATHUBHO-

METOJMYECKOT0 00eCIeYeHHsT CUCTEMBbl OICHUBAHUS KadyeCTBA OCBOCHUS OOYyYarOIIUMUCS
MIPOrPaMMBI ITOATOTOBKH CIICIIUAIMCTOB CPEIHETO 3BEHA IO CIICIUATHHOCTH 0 CICIUATFHOCTH
26.02.05 Okcmiyaranusi CyJOBBIX IHEPreTUYECKUX YCTAaHOBOK U OOECIEUMBAIOT MOBBIIICHUE
KadgecTBa 00pa30BaTEILHOTO MpoIiecca.

MaTepHualos,

KOC no ydeOHOI nucHMIUIMHE MPEACTaBIseT cOO0H COBOKYMHOCTh KOHTPOJIUPYIOIIMX
MpeJHAa3HAYCHHBIX IS

WU3MEPEHUs] YPOBHS JOCTHMIKEHHS OOYJaroIIuMmcs

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

KOC no yueOGHONH IOUCHMIIMHE MCIOJB3YETCS HPHU IMPOBEIEHUU TEKYIIEro KOHTPOJIS

YCIIEBAEMOCTH U HpOMe)KYTOLIHOI\/JI arTecranuu 06y11af01u1/1x051 B BHUJIC DK3aMC€Ha

1.2. Ppe3yabTarhl 0CBOCHHUS AUCHUILIMHBI, OAJIEKALIHE TPOBEPKe

Kox OK

DopMyTHPOBKA
KOMIICTCHLIM U

1
3HaHus, yMeHUs

OK 01

Bri6upats criocoOs
peleHus 3anad
npodeccruoHanTbHOM
JeSATELHOCTH
MPUMEHHUTENBHO K
Pa3IHYHBIM
KOHTEKCTaM

YMmenusn:

pacro3HaBaTh 3a/a4y W/WIH MPooJieMy B MPO(heCCHOHATBHOM H/HITH
COITMATEHOM KOHTEKCTE, aHATM3UPOBATD M BBIIEIATE €€ COCTAaBHBIE
JaCTH

ONpPEACIIATh OTAIlbl PCIICHUA 3ala4yu, COCTABJIATH IJIaH ,I[ef/’ICTBI/IH,
p€ain30BbIBATH COCTaBJICHHBIN IJ1aH, ONpEaciIATh HCO6XO,Z[I/IMI>IC

pecypchl

BBISBJIATH U 3P (PEKTUBHO UCKATh MH(OPMAIHIO, HEOOXOAMMYIO IS
peIIeHus 3a]a9d |/WIU Po0IeMbl

BJIAJIETh aKTYaJIbHBIMH METOIaMU paboThl B TPO(eCCHOHATBHOMN 1
CMEXHBIX chepax

OIICHUBATD PE3YyJIbTAT U MOCICACTBUS CBOUX JCHCTBHUI
(camMOCTOSTEIIEHO WU C TIOMOINIBIO HACTaBHUKA)

3uanus:

aKTyaJbHBIA TPOECCHOHANBHBIA U COITHANBHBIN KOHTEKCT, B KOTOPOM
MIPUXOIUTCS pabOTaTh U )KHUTh

CTPYKTYpa IIIaHa JUIs pelIeHHs 3a1a4, alTOPUTMBI BBITIOIHEHUS paboT
B MTPO(heCCHOHAIBHON U CMEKHBIX 00JIACTSIX

OCHOBHBIE ICTOYHUKH HH(POPMALINH U PECYPCHI TS PEIICHHS 3a/1a4
1/An Ipo0iieM B podecCHOHATFHOM W/WIIHA COIMATHHOM KOHTEKCTE

METOJIBI paboTHI B MpodecCHOHaTBFHON U CMEXHBIX chepax

MOPSIIOK OLIEHKU PE3yJbTaTOB PELICHUs 3a1a4 NpogecCUOHATBHON
JEATENbHOCTH

OK 02

Hcnonb3oBaTth
COBpPEMEHHEBIE CPENICTBA
MIOKCKa, aHAIN3a U
WHTEPIpEeTaIuu
vHpopMarum, u
nH(OpMaIMOHHBIE
TEXHOIIOTUH JIJIs
BBITIOJTHEHUS 3314
npoheccroHaIbHON
JeSITeTHHOCTH

YmMmenua:

OpeACIATh 3aa49n IJI1 ITOUCKa I/IH(l)OpMaI_U/II/I, IJIAaHUPOBATH IMPOLIECC
ITOMCKa, BI)I6I/IpaTI> HGOGXOI[I/IMBIG HCTOYHHUKH I/IH(I)OpMaI_II/II/I

BBLJIEIISITH HanboJiee 3HaunMoe B IepedHe HHpopmanuy,
CTPYKTYPHPOBATh NOIy4aeMyro HH(GOpMaLKio, 0hOPMIISTE PE3YIbTATHI
MIOUCKa

OLCHUBATD MPAKTUYCCKYIO 3HAUYMMOCTD PC3YyJILTATOB IMTOUCKA

MPUMEHSTH CpeCcTBa MH(OPMAIIMOHHBIX TEXHOJIIOTUN ISl PEIICHUS
npod)eCCHOHAIBHBIX 33124

HCINOJIb30BAThL COBPEMCHHOC ITPOIrpaMMHOC obecrneueHue B
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poheCCHOHANTBHON eI TETbHOCTH

UCIIONIb30BATh Pa3MuHbIe HU(POBBIE CPEACTBA AT PEILICHUS
npodeccoHANBHBIX 3a1a4

3HaHus:

HOMEHKJIATypa HHPOPMAIIMOHHBIX HCTOYHUKOB, TPUMEHSIEMBIX B
poheCCUOHANBHOM IESITEIbHOCTH

IPUEMBI CTPYKTYPUPOBaHHS HHPOPMAIH

(hopMmat ohopMIICHUS PE3YIIHTATOB TIOMCKA HH(POPMAIUN

COBpEMEHHEBIE CPECTBA M YCTPOicTBa MH(OpMATH3ALIUH, TTOPSIOK UX
NpUMEHEHUS 1

nporpaMMHoe obecriedeHue B MpoecCHOHANBHON ACSTEIbHOCTH, B
TOM YHCJIe ITU(PPOBBIC CPEACTBA

OCO3HAHHOE TTOBEJICHHE
Ha OCHOBE
TpaaUIIMOHHBIX
POCCHIICKUX TyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B TOM
YHCIIe C YIETOM
TapMOHH3AIHH
MEKHAIUOHATIbHEIX H
MEXKP EITUTHO3HBIX
OTHOIIICHHH,
MIPUMEHSATH CTaHIAPTHI
AHTHKOPPYTIIHOHHOTO
MMOBEICHUS

OK 04 D¢ dexTrBHO YMeHus:
B3aMMOJIEICTBOBATL U | OPraHU30BbBIBATh paOOTY KOJUIEKTHBA 1 KOMAaH/IbI
paboTaTh B KOJUIEKTHBE | B3aMMOJEHCTBOBATH C KOJUIETAMH, PyKOBOJICTBOM, KIIMEHTAMH B XOJIE
Y KOMaH/ie npodecCHOHATTLHON e TEIbHOCTH
3HaHus:
IICUXOJOT'HYECKHUE OCHOBBI ACATCIIBHOCTH KOJIJICKTHUBA
TICHXOJIOTHYECKUE OCOOCHHOCTH JJMYHOCTH
OK 05 OCyIIecTBIATh YCTHYIO | YMEHHs:
U IIUCbMEHHYIO TPaMOTHO M3JIaraTh CBOM MBICIH U O(DOPMIIATH TOKYMEHTHI 110
KOMMYHHUKAIIMIO Ha npodeccoHAILHON TEMaTHKE Ha TOCYIAPCTBEHHOM SI3bIKE
rocynapCTBCHHOM IPOSIBIISITH TOJIEPAHTHOCTH B pabovyeM KOJUIEKTHBE
s3pIKe Poccuiickoi BHAHUSA:
Dezeparuu ¢ y4eToM npaBuiIa ohOpMIICHHUS JOKYMEHTOB
0CODCHHOCTEH IIpaBHJIa IIOCTPOCHHUS YCTHBIX COOOIICHUH
COLMaIBbHOro 1 OCOOEHHOCTH COIMAIIBHOTO M KyJIbTYPHOI'O KOHTEKCTA
KYJIbTYPHOTO
KOHTEKCTa
OK 06 [IposiBnsTh Ymenust:
rpaXKIaHCKO- MPOSIBIISITh TPAYKAAHCKO-IATPHOTHIECKYIO TTO3UIINIO
MMaTPUOTHYECKYIO JIEMOHCTPHUPOBATh OCO3HAHHOE ITOBEICHUE
TO3UIIHIO, ONKCHIBATh 3HAUHUMOCTh CBOEH CIEIMAIIBHOCTH
AEMOHCTPUPOBATH IIPUMEHSATh CTAHIAPThI AHTUKOPPYILIMOHHOIO OBEIECHUS

3uanus:

CYITHOCTh TPaKJaHCKO-TATPUOTHYECKON TO3HUIIHA

TPaAUIIMOHHBIX OOIIEYET0BEYECKIX IEHHOCTEH, B TOM YHCIIE C YIETOM
TapMOHM3AIMHA ME&KHAIMOHAIBHBIX ¥ ME&KPEITUTHO3HBIX OTHOIICHHUH

3HAYHUMOCTH HpO(I)eCCHOHaHLHOﬁ JCATCIIBHOCTHU 110 CIICHHWAJIBHOCTH

CTaHJAapPThl AaHTUKOPPYILIMOHHOTO ITOBEJCHUS 1 MTOCIEACTBUS €T0
HapyILIeHUs

2. KOAUPUKATOP OINEHOYHBIX CPEJACTB

OyHKIMOHAIBHBIN IIPU3HAK
OLICHOYHOT'O CPEJCTBA
(T KOHTPOJILHOTO 3a/IaHUS)

Merton/popma KOHTPOIIS

Pacuérnas 3amaua

KonTponpeHast paboTa, MHAMBHUIyaIbHOE JOMAIlHEe 3aJaHHe,
nabopaTopHas

pa60Ta, MPAKTUYCCKUC 3aHATUA,
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Qg depeHInpOBaHHBIN 3a4€T, SK3aMEH

IIpakTrueckoe 3aganue o .
Qg depeHInpoBaHHBIN 3a4€T, SK3aMEH

JlaboparopHas pabora, MPaKTUYECKUE 3aHSTHS,

TecT, TecTOBOE 3a/1aHNe TectupoBanue, muddepeHIUPOBAHHBIN 3a4€T, YIK3aMEH
Y4eOHblit MPOEKT, HCCIICIOBATEIIHLCKUH, 00y4Jaronui,

IIpoexTHOE 3a1aHne CEPBUCHBIN, COLIMAJIbHBIN TBOPYECKUH, peKIIaMHO-
MPE3EHTALMOHHBIN

DneMeHTbl 3HaHUN U YMEHUH

Pe3ysibTarhl 00y4yeHus1 (0CBOEHHbIE YMeHMsl, YCBOEHHbIE 3HAHUS)

OCBOCHHBIC YMCHUSA

V1. npou3BOAUTE U3MEPEHUE AINEKTPUUECKUX BEITUYNH;

V2. BKIIOYATh 3JIEKTPOTEXHUYECKHE MPUOOpHI, ammaparbl, MAaIWHBL, VYIPaBISAThH HMHU
KOHTPOJMPOBATh X d3PPEKTUBHYIO 1 O€30MacHy0 paboTy;

VY3. ycTpaHsaTh OTKa3bl U NOBPEXKACHUS AIEKTPOOOOPYJOBAHUS

YCBOCHHBIC 3HAHHUA

31.0CHOBHBIE pa3/iesibl SJIEKTPOTEXHUKH U IEKTPOHHUKH, JIEKTPUUECKUE U3MEPEHHSI U TPUOOPHI;

32. MUKPOIIPOLECCOPHBIE CPEACTBA H3MEPEHHUS;

Pacnpenenenue TUIOB KOHTPOJIBHBIX 3aJJaHUM 10 AJIEMEHTaM 3HAaHUWA U YMEHHI

Conepxanne yaeOHOTO MaTepHana Mo \ \ \

porpaMMme y4yeOHON AUCIUIIIIMHBI Vi ‘ y2 ‘ 31 ‘ 32

Paznen 1. DnekTporexHuka

Tema 1.1. Dnexkrpudeckoe nose. [P

Tema 1.2. OcHOBHBIE 3JIEMEHTBI SJEKTPUUECKON LIETTH I1P
IMOCTOSIHHOTO TOKA.

Tema 1.3. OcHOBHEIE CBOIICTBA MAarHUTHOT'O ITOJIA. OK

Tewma 1.4. OgHOda3HbIN IEPEMEHHBIN TOK ITP

Tema 1.5 TpéxdaszHbie cCHCTEMBI IEPEMEHHOTO TOKA I1P

Tema 1.6 DnekTponsMepuTeIbHbIE TPUOOPHI ITP

Tema 1.7. DnekTpruyeckre MalIuHbl I1P

Tewma 1.8 Tpanchopmaropsl ITP

Tema 1.9 CrpykTypa 31€eKTponpruBOIa [P | I1P

Paznien 2 DnekTponuka

Tewma 2.1 [lonynpoBoAHUKOBBIE TPUOOPBHI. 1P

Tema 2.2. DneKTpoHHBIE YCWINTEIN U T€HEPATOPHI [P

Tema 2.3. OcHoBbl 1H(POBOI SIEKTPOHUKH U 0a30BbIC [P
AJIEMEHTHI ABTOMATHKHU.

[Ipomexyrounas A3 | A3 | A3 3
aTTeCTaIus

VcinoBHbBIE 0003HAUECHHUA:

@O — ppoHTaNbHBIH (YCTHBIH) ompoc;

TK — TecToBbIli KOHTPOJIB;

OK — npoBepka ONMOPHBIX KOHCIIEKTOB;

N3 — BeINOIHEHNE NHANBUAYAJIBHBIX 33 JaHUM;
1P — BbIMOIHEHUE NTPAKTUYECKON PaOOTHI;

13 — muddepeHnrpoBaHHbIN 3a4ET

OK — sk3ameH
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3. CHICTEMA OIIEHKH OBPA3OBATEJIbHBIX JJOCTHKEHAN OBYUAIOIIAXCA
IO KAXKJI0OMY OHEHOYHOMY CPEIACTBY

OreHKa MHIUBUAYAIbHBIX 00Pa30BaTE/IbHBIX JOCTHIKEHHH 1O pe3ysibTaTaM TEKYIIero
KOHTPOJII M MPOMEKYTOUHOM aTTeCTAI[MM IPOU3BOJUTCS B COOTBETCTBUU C YHHUBEPCAIbHOU
IKanou (Tabnmia)

[Ipouent KauecTBeHHas O1leHKA HHIMBUAYAJIBHBIX
pe3yabTaTUBHOCTH 00pa30BaTEIbHBIX TOCTUKECHUIN
(IpaBUIIBHBIX OTBETOB) 0a1 (0TMeTKa) BepOaIbHBIN aHAJIOT
90-100 5 OTIIUYHO
80-89 4 XOPOIIIO
70-79 3 YJIOBJICTBOPUTEIIHHO
Menee 70 2 HEYJIOBJICTBOPUTEIHLHO

Kpurepun o1ieHKH BBIITOJIHEHHOTO IMPAKTHYECKOTO 3aJaHus

OrneHka 5 («OTIMYHO») CTAaBUTCS 3a pabOTy, BHITIOJHEHHYIO TOJIHOCTHIO 0€3 OMIMOOK U
HEAOYETOB.

Orenka 4 («X0poIIo») CTaBUTCS 32 pabOTy, BHIMOJIHEHHYIO TIOJIHOCTHIO, HO TIPH HATUYHH
B Hell He OoJiee 0/1HOM Herpy0oil OIMOKHM 1 OJHOTO Heo4€ETa, He OoJiee TPEX HEJOUETOB.

Orenka 3 («yIOBIETBOPUTEIBHO)») CTABUTCSA, €CJIM 00yJAIOMIUNCS TIPABUIHLHO BBITOJTHUIT
He MeHee 2/3 Bceil paboThl MM IOMYCTUIT HE Oojiee 0HOM rpyOoit omKOKHU U IByX HEIOUETOB,
He 0oJjiee 0THOM TpyOOM U OJHOU HE TPyOOo# OIMOKH, HEe Oosiee TPEX HETPyOBIX OIMIMOOK, OJTHOM
HErpy0o# omuOKH 1 TPEX HEAOUETOB, TPU HATUYUHU YETHIPEX-TISITH HETOYETOB.

Onenka 2 («HEYAOBIETBOPUTEIbHO») CTABUTCS, €CIM YHCIO OMIMOOK M HEAOYETOB
MIPEBBICUIIO HOPMY JJI OLICHKH 3 WJTM TIPABMIIHHO BHITIOJTHEHO MeHee 2/3 Bcelt paboThl.

Kputepuu o1ieHKH 0TBETOB B X0/1€ YCTHOTO OIpoca

OrneHuBaeTCsl MPaBWILHOCTh OTBETa, OOydJalONMIETOCs Ha OJIWH W3 TMPUBEIEHHBIX
BOIPOCOB. [Ipy ATOM BBICTABIISIFOTCS CIASAYIONTNE OIEHKH:

«OTIUYHOY BBICTABIIICTCS IIpu CO6J'II-OI[CHI/II/I 06yqa101m/1Mc>1 CICOAYIOIINX YCHOBHﬁi

— [IOJIHO PacKpbLI CoJAep)KaHHE MaTepuana B 00bEéMe, MPeAyCMOTPEHHOM MpPOTpaMMON,
COJIep’KaHUEM JIEKIIMH U y4eOHUKOM;

— M3JIOKWJI ~ MaTepuall TPaMOTHBIM  $I3BIKOM B ONPEICICHHON  JIOTMYEeCKOU
MOCJIEIOBATETIbHOCTH, TOYHO UCIOJb3YS CIIEHUATH3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

— [OKa3all yYMEHHE WJUIIOCTPUPOBATh TEOPETUYECKHE IOJIOKEHUS KOHKPETHBIMU
MpUMepaMu, IPUMEHSATh UX B HOBOM CUTYaIlUH MPHU BHITIOJIHEHUU IPAKTUYECKOTO 3aaHNUS;

— MIPOJIEMOHCTPUPOBAT YCBOCHHME paHEEe W3YYCHHBIX COIYTCTBYIOIIUX BOIPOCOB,
c(hOpPMUPOBAHHOCTH U YCTOMYHBOCTh UCIOJIB3YEMBIX IIPU OTBETE YMEHUI U HaBBIKOB;

— OTBEYAJl CAMOCTOSITENILHO 0€3 HABOASIINX BOIIPOCOB MPEIO aBaTersl.

HpHMeanI/ICZ UL MMOJIYYCHHS OTMCETKH «OTJIIMYHO» BO3MOKHBI OJHA-IABC HCTOYHOCTU
IIpHU OCBCUICHUUN BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAAKAX, KOTOPLIC O6y‘IaIOH_[I/II710H JICTKO
HCIIPpaBHJII 11O 3aMCUYAHUTO MTPECTIO AaBaATECIIA.

«XOpOI_HO» - OTBCT 06yqa}0mer0651 B OCHOBHOM YIOBJICTBOPSCT Tpe6OBaHI/IHM Ha OLICHKY
«OTJIIUYIHO», HO IIPU 3TOM UMECT OJAUH U3 HEAOCTATKOB!

— B H3JIOXKCHUHN OOIIYHICHLI HeOOoJIbIINE HpO6CHLI, HC HMCKa3UBIIHUEC JIOTUYCCKOI'O H
HH(bOpMaIlHOHHOFO COZACPpIKaHUA OTBCTA,

— AOIIYHICHBI OAOWH-JBA HeaoueTa Inpu OCBCHICHHWHW OCHOBHOI'O COACPIKAHUA OTBCTA,
HCIIPABJICHHBIC 110 3aMCYAaHUWIO ITPCTIO AaBATECIIA;

— HOIIYIICHBI ommnoOKa uau Ooliee ABYX HEJI0YETOB Ipru OCBCUHICHUHN BTOPOCTCIICHHBIX
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BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO MCIIPABJICHHBIE 10 3aMEYAHUIO MTPEMNO1aBaTelIs.
«Y 1OBJIETBOPUTEIHHOY» BBICTABJISICTCS IIPU COOITIOACHUH CIICIYIOIINX YCIOBHH:

— HEMOJHO WJIM HEMOCJIEAOBATEIIbHO PACKPBITO COAEPKAHUE MaTepuana, HO INOKa3aHO
oO11ee TOHMMAaHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUS, TOCTATOUHBIC sl JabHEH IIETO
YCBOGHI/UI HpOFpaMMHOFO MaTepI/Iana, NMCIINCH BanyI[HeHI/ISI NJIIN IIOHyHIeHI)I OIHI/I6KI/I B
onpez[eneHI/m HOHﬂTHfI, HUCITIOJIB30BAHUN TepMI/IHOJIOFI/II/I U BBIKJIaAKaXx, I/ICHpaBJIeHHI)Ie 1o CJjie
HCCKOJIBKUX HABOIAIIINUX BOHpOCOB HpGHOILaBaTeHH;

— 00yJaromuiicss HE CHpaBWICA C NPUMEHEHHEM TEOPHH B HOBOW CHTYyallUHl IIPH
BBITIOJITHCHU N HpaKTI/I‘IGCKOI‘O 3aJaHusi, HO BBIIIOJIHUI 3aJaHusA 06$I3aT€JII)HOFO ypOBHH
CJIOKHOCTH MO JITAHHOM TEeME;

— npu 3HAaHUNA TEOPETUYECKOTO Marepuaia BEISIBJIEHA HEAOCTaTOYHAS
c(hOopMUPOBAHHOCTh OCHOBHBIX YMEHUH U HABBIKOB.

«HeynoBneTBopUTENbHO» BBHICTABISIETCS IPU COOIOEHUH CIEAYIOIINX YCIOBUM:

— HE PacKphITO OCHOBHOE COJIEp)KaHNe yIeOHOTO MaTepHana,;

— 00HapyX€HO HE3HaHWE WM HENOHMMaHWe oOydaroumuMmcs OoJblied uau Hanbosiee
BaYKHOM yacTu yueOHOTo MaTepHana;

— JOIIYIICHBI OIIIMOKHU B OMnpeaACIICHUU HOH?ITI/If/i, IIpU HUCIIOJIB30BAHHUU TCPMUHOJIOTHU U
HWHBIX BBIKJIIaJIKaX, KOTOPBIC HE HUCHPABJICHBI IIOCJIEC HCCKOJIBKUX HaBOJAIINX BOIIPOCOB
Iperno/aBaTens;

— oOyyaromuiics oOHapyKUJI MOJIHOE HE3HAHUE U HEMOHMMAaHHME M3Yy4aeMoro y4yeOHOro
MaTrc€puaila UJInu HE CMOTI' OTBECTUTH HW Ha OJWH M3 IOCTABJICHHBIX BOIIPOCOB IO HM3Yy4YaCMOMY
Marepuany.

Kputepuu orieHku coctaBieHust 1 0(OPMIICHHUS OTIOPHBIX KOHCIIEKTOB

B xoxe mpoBepku npemnogaBaTeieM OMOPHBIC KOHCIEKTHI OIICHUBAIOTCS MO CIEAYIOIIUM
KPUTEPHSIM:

1. CooTBeTCTBUE CONEPKAHUSI TEME.

2. [IpaBuibHas CTPYKTYPUPOBAHHOCTh HH(OPMAIIUH.

3. Hasimume n0ru4eckoil CBA3M M3J10)KEHHON MH(MOpMAIIIH.
4. AKKypaTHOCTb ¥ TPaMOTHOCTh M3JI0KEHUSI.

5. PaboTa cnana B cpok.

Kaxxnprit kputepuid olleHUBaeTCs 1Mo S-O0amnbHO# mikane. [Ipy BhICTaBIIGHUM OIICHKU 3a
OTIOPHBI KOHCIEKT BBIBOJUTCS CpEIHEEe 3HAYeHHE OIEHKM MO TMSITH IepPEUrCICHHBIM
KPUTEPUAM, OKPYTIIIEMOE JI0 LIEJIOT0 3HaUYeHUs (10 OLIEHKH) TIO ITPaBHIIaM OKPYTJICHHUS.

Kputepun OLIEHKH BBIOJHEHHSI MPAKTUYECKUX paboOT W WHAMBHUIYaIbHBIX (B T.U.
3a4€THBIX) 3a1aHHM:

1. 3a,Z[aHI/Ie CUUTACTCsA BBIIIOJIHCHHBIM 6e3ynpeqH0, €CJIn PpEe3yJibTaT HpaKTHqCCKOﬁ
pa6OTI>I MOJIYHYCH IIPU IMMPABUJIIBHOM XOJ€ PCHICHHUS 3aJaHNUA U AKKYPATHOM BBIIIOJIHCHUH.

2. 3ajaHue CUYUTAeTCsd HEBBIMOJIHEHHBIM, €CIU OOyYarolWiics HE MPUCTYNHI K €ro
BBITIOJIHEHUIO WJIM JOMYCTHJI B HEM MOTPEIIHOCTh, CUYUTAIONIYIOCS, B COOTBETCTBHU C IIEIBIO
paboThI, OMIMNOKOIA.

B xone oleHHBaHHS BBINOJIHEHUS MMPAKTUYCCKUX U HHIUBUAYAJIBHBIX 3aJJaHu M
HCIIOJIb3YCTCA nATUOAIbHAS CHCTEMa oneHok. IlomoxkurensHass OIlEHKA (((3)), ((4)), ((5)))
BBICTABJIACTCA, KOTI'Ja 06y‘-IaIOH_II/II71051 IMoKaszajl BJIaACHHUC OCHOBHBIM YMCHUSIMH B paMKax
BBITIOJITHCHU A HpaKTHQCCKOIZ pa6OTBI WM UHAUBUAYAJIbHOTO 3alaHUs:

1. «OTINYHOY BHICTABJISCTCS npu CO6J'IIOI[CHI/II/I CJICAYHOIIUX YCHOBHﬁZ

- O6y‘-IaIOH_[I/II‘/’IC$I CaMOCTOATCIIbHO BBIIIOJIHUII BCC J3TaIllbl PCHICHHA 3aJa4 B paMKax
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BBINIOJTHEHUS IIPAKTUYECKUX U MHAUBUIAYaIbHBIX 3a1aHUM;
— paboTa BBINOJIHEHA MOJHOCTHIO M IOJYYEH BEPHBIM OTBET WJIM HHOE Tpebyemoe
IIpe/ICTaBIEHUE Pe3yabTaTa pabOThI.

2. «X0opo1110» BBICTABJIAETCS IIPU COOTIOACHUN CIEYIOIINX YCIOBHI:

— paboTa BBHIMOJIHEHA TOJHOCTHIO, HO TP BBIIIOJHEHUH OOHAPYKUIOCh HEOCTaTOYHOE
BJIaJICHHE HAaBBIKAMH pabOTHl ¢ MHCTpYMEHTapueM (00opyaoBaHUE, TPUOOPHI U T.I.) B paMKax
IMOCTaBIICHHOM 3aJ]a4H;

— [PaBWJIbHO BBINOJIHEHA 00JIbIlas yacTh padboThl (cBbiIe 85 %);

— paboTa BBINOJIHEHA NOJHOCTHIO, HO HUCIIOJIb30BAHbI HAUMEHEE ONTUMAJIbHbIE TI0X0 b
K PELICHUIO NTOCTaBJIEHHOM 3a1a4H.

3. «Y 10BIETBOPUTENIBHOY» BBICTABIIAETCS IPU COOIOAEHNN CIIEIYIOIINX YCIOBHI:

— paboTa BBHITIOJIHEHA HE MOJHOCTHIO, TOMYIIEHO 0oJjiee TPEX OMIMOOK, HO O0yJaroIuiics
BJIaJICET OCHOBHBIMU HaBBbIKAMH PabOTHI ¢ HHCTpyMEHTapueM (o0opyroBaHue, NpruOOphI U T.11.),
TpeOyeMbIM ISl pEIIeHUs TOCTABIEHHOU 3a/1a4H.

4. «HeynoBneTBOpUTEIHHO» BBICTABIISETCS MPU COOJIIOIEHUH CIIEAYIOIIUX YCIOBUMA:

— JIOTYIIIEHBI CYIIECTBEHHBIE OIMMOKM, TMOKA3aBIIHE, YTO OOYJArONIUHCS HE BIAICET
00s13aTeTbHBIMU 3HAHUSAMH, YMEHHSIMU W HaBbikamMu padoThl Ha [IK wim 3HaunTenvHas 4acTh
paboThI BHIIOJIHEHA HE CAMOCTOSITENIBHO.

Kpurepun onieHkH B X0/1€ SK3aMeHa

B ocHoBe oreHkH TpH caye dK3aMeHa JISKUT MATHOauIbHas cucteMa (5 «oTIudHo», 4
«XOPOIIOY, 3 KYyIOBIECTBOPUTEIHHOY, 2 «HEYIOBIECTBOPUTEIIHHOY).

1. OrtBer oOIEHUWBAECTCI HA «OTJIMYHO», €CIM OOyJalolmUWCS HCUYEPIBIBAIOIIE,
MOCJIEIOBATEIbHO, TPAMOTHO U JIOTMYECKH CTPOIHO HM3jaraeT Marepual Mo BompocaMm Ouiiera
(Tecta), He 3aTPYyAHSETCA C OTBETOM IPU BUJIOM3MEHEHHUM 3aJlaHUsl, CBOOOJHO CIIPABIISETCS C
pelIeHneM MPaKTUYEeCKUX 3a7ad U CHOCOO0eH 0OOCHOBATh MPUHATHIC PEIICHHUs, HE IOMYCKaeT
OImHOOK.

2. OTBeT OIICHUBAETCS Ha «XOPOIIO», €CIU 00ydarouuiicss TBEPAO 3HAET MPOTPaAMMHBIN
MaTepuai, rpaMOTHO U IO CYILIECTBY €ro M3JIaraer, He JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEN
IpU OTBETaX, YyMEET I'PaMOTHO NPUMEHSATh TEOPETHYECKHE 3HAHMsS Ha IMPAKTHUKE, a TaKkKe
BIIajieeT HEOOXOIUMBIMU HABbIKAMU PELICHHSI MPAKTUYECKHX 3a7ad.

3. OtBer OLCHUBACTCA Ha «YyHOBJICTBOPHUTCIIBHO», CCIIN O6yanOHlHﬁCH OCBOMJI TOJBKO
OCHOBHOU MaTceprajl, OJHAKO HEC 3HACT OTACIbHBIX I[eTa.]'IefI, AOITYCKAa€T HCTOYHOCTU U
HCKOPPCKTHLIC q)OpMy.]'II/IPOBKI/I, HapymaceT HnOoCICAOBATCIBHOCTE B H3JIOKCHHU MaTcpHalia U
HCIBITBIBACT 3aTPYAHCHUA ITPU BBIIIOJIHCHUHN ITPAKTUYCCKUX 3aJaHuM.

4. OtBer OLCHUBACTCS Ha «HCYNOBJICTBOPHUTCIBHO», €CIIN O6yanOHlHﬁCH HC paCKpbLI
OCHOBHOC COICp)KAHUC MaTcpualia, HAOIMYCKACT CYIICCTBCHHBIC OI_HI/I6KI/I, ¢ OOIBIINMU
3aTPYAHCHUAMU BBIITOJIHACT IIPAKTHUICCKUC 3aTaHU.

4. BAHK KOMIIETEHTHOCTHO-OEHOYHBIX MATEPHUAJIOB /IUIs1 OHEHKH
YCBOEHUA YYEBHOU JUCITATLIIAHBI
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4.1.2. IPAKTUYECKHUE 3AHATUA

[TepeueHb NpakTUYECKUX 3AHATUN

IlepeyeHb NpaKTHYECKUX 3AHATHI

Ne 1 Ha3BaHHMe NPAKTHYECKOTO Paznen Koauvect | @opMupyembie KOMIIETEHIHU B
3aHATHS Tema BO coorBeTcTBUM ¢ PI'OC CIIO,
- MK II/IHB
IIpakTHyeckoe 3ansaTue Ne 1. Pazgen 1
Pacuer snexTpuuecKkux nenem ¢ Tema 1.1 2 OK 01 - OK 02, OK 04 — OK 06
KOHJICHCATOpaMu
IpakTHyeckoe 3ansaTHEe No 2 Pa3zgen 1
Pacy€r nenei noCTosSHHOTO TOKA. Tema 1.2 2 OK 01 - OK 02, OK 04 — OK 06
IpakTHyeckoe 3ansaTHe Ne 3 Paznen 1 OK 01 - OK 02, OK 04 — OK 06
Pacuér nemnel nepeMeHHOTO TOKA. Tema 1.4 2
IIpakTuyeckoe 3anaTne Ne 4 Pazmen 1 2 OK 01 - OK 02, OK 04 — OK 06
Br16op moutHOCTH Tema 1.10
AJIEKTPOIBUTATEIIS
IIpakT4yeckoe 3anarue Ne 5 Pazgen 2 2 OK 01 - OK 02, OK 04 — OK 06
3HAKOMCTBO CO Cpeoi pa3paboTKu Tema 2.3

Arduino IDE.

IlepedyeHnnb J1a00PATOPHBIX 3aHATHI

JlaGoparopHnasi padoraNe 1 Bujsl Paznen 1 2 OK 01 - OK 02, OK 04 — OK 06
COCIMHEHUI KOHJIEHCATOPOB. Tema 1.1

JlaGoparopHasi padoraNe 2 Paznen 1 4 OK 01 - OK 02, OK 04 — OK 06
OmnsiTHas nmpoBepka 3akoHa Oma. Tema 1.2

CoenMHeHUs Pe3UCTOPOB

JladopaTopHas pa6oraNe 3 Paznen 1 2 OK 01 - OK 02, OK 04 — OK 06
HccnenoBanne MarHuTHOM LIETIN. Tema 1.3

[Tonyuenue nepeMeHHOTO TOKA.

JladopaTopuas padoraNe 4.1lens Paznen 1 2 OK 01 - OK 02, OK 04 — OK 06
MIEPEeMEHHOTO TOKa C Tema 1.4

MOCJIEIOBATENbHBIM COEIMHEHUEM

AJIEMEHTOB.

JladopaTopHas pa6oraNe 5 Paznen 1 2 OK 01 - OK 02, OK 04 — OK 06
HccnenoBanue TpéxdasHoi LenH. Tema 1.5

CxeMa «3Be3ma»

JlaGopaTopnasi pa6oraNe 6 Pazgen 1 2 OK 01 - OK 02, OK 04 — OK 06
Hccnenosanue TpéxdasHoit nenu. Tema 1.5

Cxema «TpeyroJibHUK»

JlaGopaTopnas padoraNe 7 Pazgen 1 2 OK 01 - OK 02, OK 04 — OK 06
W3mepenune conpoTuBIEHUS Tema 1.6

METOJIOM aMIlepMeTpa U BOJbTMETPA

JlabopaTopHoe 3ansitue Ne 8 Pazgen 1 2 OK 01 - OK 02, OK 04 — OK 06
[ToBepka amriepMeTpa ¥ BOJABTMETPA. | Tema 1.6

JlabopaTopnas pa6ora Ne 9 Paznen 1 2 OK 01 - OK 02, OK 04 — OK 06
HccnenoBanue 3neKTpoABUTATENS Tema 1.8

IIOCTOAHHOI'O TOKA.




JlaGopaTopuasi pa6oraNe 10 Pazgen 1 OK 01 - OK 02, OK 04 — OK 06
HcenenoBanue aCHHXpOHHOTO Tema 1.8

JIBUTATEIS.

JladbopaTopHoe 3ansitue Ne 11 Paznen 1 OK 01 - OK 02, OK 04 — OK 06
Hccnenosanue oaHodasHOTo Tema 1.9

Tpa"copmaTopa

JlaGopaTopnasi paGoraNe 12 Paznen 2 OK 01 - OK 02, OK 04 — OK 06
Hccnenosanue Tema 2.1

MIOJTyITPOBOTHUKOBOTO MO/

JlaGopaTopnasi padora Ne 13 Paznen 2 OK 01 - OK 02, OK 04 — OK 06
VYrpaBieHue maroBsIM ABUTaTEIIEM. Tema 2.3

JladbopaTopHas padoraNe 14 . Paznen 2 OK 01 - OK 02, OK 04 — OK 06
VYnpasieHue cepBoJIBUraTENEM Tema 2.3

MHNPAKTUYECKOE 3AHSATHE Ne 1
Tema: Pacuer 3j1eKTpHUYECKHX LeNeH ¢ KOHAEHCATOPaAMHU.
Leap npakTH4eCKOro 3aHATHS:
— 3akperuieHne, yriayoieHue, CucTeMarn3alus, 0000IeHne TEOPETHIECKOTO MaTepHraia;
— Pa3BuTHe HABBIKOB CaMOCTOSITENIBHOM JIEATENIbHOCTH, HABBIKOB IO HCHOJb30BaHUIO
pruOOpPOB, THCTPYMEHTOB U T.II.;
dopmupoBaHue KoMmneTeHuud B coorserctBuu ¢ Tpedoanusimu ®I'OC CIIO OK 01 - OK 02,
OK 04 — OK 06.
TpebGoBanust kK pe3yabTaTaM 0CBOEHHUS yueOHOH AucUIuIHBI B cooTBeTcTBUU ¢ PI'OC CIIO:
OO0yyaromuiicss JOJDKeH
YMETb: — IPOU3BOIUTH PACUET AMEKTPUUECKUX BETUUNH, XapaKTEPU3YIOLIUX KOHJICHCATOPBI,
3HATbh: — OCHOBBI AJIEKTPOMArHeTU3Ma, JIEMEHTHI AIIEKTPUUECKHUX IeTei,
Bpemst BbINOJIHEHHS: 2 aKaIEeMHYECKHUX Yaca
Conep:xanue padoThbI:
PaboTa npuBuBaeT HaBBIKK PEIICHUS 3a]1a4:
1. SIEKTPOCTATUKH HA pacueT HAMPSHKEHHOCTHU 3JIEKTPUUYECKOTO MOJIs, CO3/IaBaEMOr0 TOUEYHBIM
3aps0M, U pacyeT SKBHUBAJICHTHOW eMKOCTH OaTaper KOHIASHCATOPOB MPH MapajieIbHOM U
MIOCJIEIOBATEIILHOM COCIMHEHUU.
AJITOPUTM BbINOJHEHHUS:
1. 3agaun No ANEKTPOCTATUKE:
1.1. 3anucath KpaTKue YCIOBHS 3a/1a4a;
1.2. ucnonb3ys 3akoH KynoHa, paccuntars HanpsHKEHHOCTD AJIEKTPUYECKOTO MOJISI CUCTEMBI
3aps70B, YKa3aHHBIX B 3aj1aue;
2. COCTaBUTb IJICKTPUUECKYIO CXeMY OaTaper KOHIEHCATOPOB;
2.1. BBLICHUTH HA CXEME COCTUHEHHS OINPEIEICHHOTO TUMa (apauieIbHOe U
MOCJIEJIOBATEIHHOE);
2.2. ucnonb3ys paboune GopMysbl, paCCUUTATh HIKBUBAIEHTHYIO €eMKOCTh COEIMHEHMS;
2.3. cOCTaBUTh NEKTPHUUECKYIO CXeMY OaTapeH SKBHBAJICHTHBIX KOHJIEHCATOPOB;
2.4. PaccuuTath 001IYI0 €MKOCTh OaTapeu.
Oobopynosanmue:
KoHcnekr neknuii, KalbKyJIaTop
TpeOoBanus Kk 0TYETY N0 MPAKTHYECKOH padoTe:
Otuet noykeH ObITh 0(OPMIIEH B OT/AEIBbHOM TeTpaau. JloimkeH coliepxKarh TeMy, Lelb, Tabauily
UCIOJb3yeMOro o0OpyJOBaHHUs, CXeMY YCTaHOBKM, paboune ¢(opmynsl. Bce HeoOxomumsbie
pacueTsl COTJIaCHO 3a/laHUIO.
Kpurepun onenuBanus:
«2» - BepHO pelIeHHBIX 3a/1a4 HeT.
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«3» - BepHoe petena 1 3agaqa
«4» - BepHo pelieHO 2 3a1a4u
«5» BepHo peleHsl Bee 3a1a4u

HNPAKTUYECKOE 3AHATHUE Ne 2
Tema: Pacuér neneil noCTOSHHOIO TOKA.
Lenp npakTH4eCKOro 3aHATHS:
— 3akperuieHue, yriryojieHue, CucTeMaTu3anus, 000011eHre TEOPETHIECKOTr0 MaTepHraa;
— Pa3BuTHEe HABBIKOB CaMOCTOSITENIBHOM JIEATEIbHOCTH, HABBIKOB IO HCIOJIb30BaHUIO
npuOOPOB, MHCTPYMEHTOB H T.IL.;
®dopmupoBaHue KomrneTeHuu B coorserctBuu ¢ tpedoanusmu @I'OC CIIO OK 01 - OK 02,
OK 04 — OK 06.
TpebGoBaHus K pe3ynbpTaTaM 0CBOEHUs yueOHOH aucuuIuinabl B cooTBeTcTBrM ¢ PI'OC CIIO:
OO0y4aromuiics: J0DKeH
YMETb: — IPOU3BOIUTH PACUET NEKTPUUECKUX BETUUHH,
3HATbh: — OCHOBBI AIEKTPOMArHeTU3Ma, JIEMEHTHI AIEKTPUUECKHUX Lenei,
Bpemsi BbInoTHeHHs1: 2 aKaIEMUYECKUX Yaca
Conepxanue padoTbl:
Pa0ora npuBHBaeT HaBBIKM PELICHMS 3aa4:
Pacuer nmpocTelmnx 37IeKTpUYECKUX [ENel MOCTOSTHHOTO TOKA.
- CUJTy TOKa M HaIlpsKeHMsI B LIETIM TIOCTOSTHHOTO TOKA C MOCJIE0BATENIbHBIM U apauIeIbHbIM
COEIMHEHNEM PE3UCTOPOB.
AJITOPUTM BbINOJHEHUS:
3amaun Ha 3akoH OMma:
1. 3anmucaTh KpaTKHe YCIOBUS 33/1a4H;
2. CocTaBUTh CXEMY EKTPUUECKOMN LIETH M UCIOJIb3Ys 3aKOH OMa, pacCUMTaTh HCKOMYIO
BEJINYMHY SKBUBAJIEHTHOIO CONPOTUBIICHHUS.
OobopynoBanue:
KoncnekT nexkuuii, KanbKyasaTop
TpeOoBanus K 0TYETY MO0 MPAKTUYECKOH padoTe:
Otuer gomkeH ObITh 0OPMIICH B OTAETBHOM TeTpaau. [JoinkeH coaepxkarb TeMy, 1elb, Ta0IUIly
HCIIOJIb3YeMOr0 00OpYyIOBaHMs, CXeMy YyCTaHOBKH, paboune dopmynsl. Bce HeoOxomumbie
pacyeTsl COIIaCHO 3a/IaHHUIO.
Kpurepumn oueHuBaHus:
«2» - BepHO pelleHHbIX 33/1a4 HeT.
«3» - BepHoe pemiena 1 3agaua
«4» - BepHo peleHo 2 3a1a4u
«5» BepHo perieHsl Bce 3a7a4u

HNPAKTUYECKOE 3AHATHUE Ne3
Tema: Pacuer nenei nepeMeHHOro TOKA.
Iejab NPAKTHYECKOIr0 3aHATHA:
— 3akpernieHue, yriyoneHue, cucteMaru3anus, 0000IIeHne TEOPETUUECKOT0 MaTepHraa;
- PasButrie HaBBIKOB CaMOCTOSTENIBHOM JCATEIBHOCTH, HABBIKOB II0 MCIIOIb30BAHUIO
puOOPOB, MHCTPYMEHTOB U T.IL.;
®opMHpOBaHUE KOMIIETECHIIMI/KOMIETEHTHOCTEH B cOOTBeTCTBUM ¢ TpeboBanusimu OI'OC
CITIO/ MK IITHB OK 01 - OK 02, OK 04 — OK 06.
TpeGoBaHus K pe3ylnbTaTaM 0CBOeHUs ydeOHO# aucturuinHbl B cooTBeTcTBrH ¢ PI'OC CIIO:
OOyyaromuiics JOJKeH
YMETh: — IPOU3BOAUTH U3MEPEHUE NIEKTPUUECKUX BEJIIMUUH, YUTATh IPUHLUIIUAIIBHBIE CXEMBI,
BKJIIOUATh AJIEKTPOTEXHUYECKHE TPUOOPHI, almaparhl, MAllUHBL, YIIPABISTh UMH U
KOHTPOJIUPOBATh UX APPEKTUBHYIO 1 O€30MacHyI0 padoTy, YCTPaHATh OTKA3bl U MOBPEXKICHHS
ANEKTPOOOOPYTIOBAHUSL.
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3HATh. — OCHOBBI DJICKTPOMArHCTU3Ma, 3JICMCHTHI JJICKTPUICCKUX I.IGHGfI, OCHOBBI 3JICKTPOHUKMU.
BpeMﬂ BBINOJTHEHHS: 2 AKaJICMHNYCCKHX Yaca

Conep:xanue padoThbl, AJITOPUTM BBITIOJTHEHHSA:
3ananue Nel: OnpenenuTs MTHOBEHHOE 3HAUE€HUE CUHYCOUJAJIBHOTO HAIIPSDKEHUSI B MOMEHT

Bpemenu t=0,0002 c, eciu ammmutyHoe 3HaueHue Hanpspkenus: Unm=30B, wactora =300 I,
HavanbHas (asa go=16,8°;

3ananue Ne2: PaccuntaTh IOJHOE CONPOTUBIIEHUE LIETIH, CX€Ma KOTOPO MpUBEAeHa Ha puc. 1,
IIPU MPUIIOKEHHOM IIEPEMEHHOM HaIIPsHKEHUH € IEUCTBYIOIIUM 3HaueHueM 20 B, yactoroit
=100 I'm m snemMeHTaMu 11eNH, yKa3aHHBIME B Ta0muie 1. Haiiti Tok, mpoTekaroniuii uepes
L[eMb, IOCTPOUTH BEKTOPHYIO TMarpaMMy TOKa U HaNpsKeHHs. 3anucarbh ypaBHEHUS
MTHOBEHHBIX 3HAUEHUH TOKa U HanpshkeHus. HaliTu mosHyr0, akTUBHYIO U pEaKTHBHYIO
MOIIIHOCTH, OTpeOIsieMble Harpy3Koi, a Tak K€ ONpeAeIUTb Yroj cBUra ¢as.

N Tabmuna 1.

L Ne 1 2 3 4 5
Bapuanra
c ——
R 1 R, Om 40 30 55 60 35
— L, mI'u 30 48 34 45 50
C, Mxk® 4 6 8 8 10

Puc.1. Dnexrpuueckas cxema.

OobopynoBanue:

Koncnekr nekuuii

Kanbkynstop

TpeOoBaHus K 0TYETY MO NPAKTH4YECKOH padoTe:

Brinmonnennas paborta mpezicTaBiseTcsl MpernojaBaTeio B paboyeil TeTpaaud WM TeTpaad Ajs
BBITIOJIHEHUS IPAKTUYECKUX paboT U T.11.

Kpurepumn oueHuBaHus:

«2» - BepHO pelleHHbIX 33/1a4 HeT.

«3» - Beproe pemena 1 3amaya

«4» - BepHo pelieHo 2 3a/1a4M, IOMYIIEHbl HE3HAYUTEIbHbIC OIINOKH, B pacyeTax.
«5» - BepHO peliieHbl Bce 3a1a4u

IHNPAKTUYECKOE 3AHSTHUE Ne 4
Tema: BbIOOp MOIITHOCTH 3JIEKTPOABUTATEJIS.
eanb NpakTU4eCKOr0 3aHATHS:
— 3akpernieHue, yriyoneHue, cucteMaru3anus, 0000IIeHne TEOPETUUECKOT0 MaTepHraa;
— Pa3zBuTre HaBBIKOB CaMOCTOATENIBHOM JAESATEIBHOCTH, HABBIKOB II0 HCIIOJIB30BAaHUIO
puOOPOB, MHCTPYMEHTOB U T.IL.;
®opMHpOBaHUE KOMIIETEHIIMI/KOMIETEHTHOCTEH B coOoTBeTCTBUM ¢ TpeboBaHusiMu OI'OC
CIIO/ MK I1THB OK 01 - OK 02, OK 04 — OK 06.
TpeGoBaHus K pe3ynbTaTaM 0CBOEHHUs ydyeOHOM aucuuranHel B cootBeTcTBUU ¢ I'OC CIIO:
OOyyaromuiics JOJKeH
YMETb: — IPOU3BOIUTh U3MEPEHUE AIEKTPUUECKUX BEIIMYNH, YATATh IPUHIUITHAIBHBIE CXEMBI,
BKJIIOUATh AJIEKTPOTEXHUYECKHE TPUOOPHI, almaparhl, MAllUHBL, YIIPABISTh UMH U
KOHTPOJUPOBATh UX dPPEKTUBHYIO U Oe30MacHyo padoTy.
3HAaTh: — OCHOBBI DJIEKTPOMArHeTU3Ma, JIEMEHTBI IEKTPUYECKUX LIETIEH, OCHOBBI DJIEKTPOHUKH.
Bpems BbInoJiHeHMs: 2 aKaIeMHUECKHUX Yaca
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Coaepixkanue padoThbI:

1. OTIPENICNIUTh PACUYETHYI0 MOLIHOCTH TpexdasHoro AJ[ ans mpuBoga MexaHU3Ma,
paboTaromero B MpOJA0DKUTEILHOM PeKUME.
2. OTIPENICNIUTh PACUYETHYI0 MOLIHOCTH TpexdasHoro AJ] ans mpuBoga MexaHU3Ma,

paboTaromiero B KpaTKOBPEMEHHOM PEXUME.

AJITOPUTM BBITIOJTHEHUS:

U3 YCIIOBUH 33/1a4M OTPEACIUTh MOITHOCTh Ha BaJLy;

BbIOpaTh no Katanory Ha AJl cepun AVIP BriOnpaem IBUTATEIND;

110 33JJaHHOM YacTOTE BpaIleHHs] © MOMEHTY Ha Baly ONPEIeTUTh MOIIHOCTD JIBUTaTels;
BbIOpatTh auratens cepun AP mo xarasory;

OTIPENIeIUTh MAaKCUMAIBHBI MOMEHT Ha BaJly JIBUTATENsI, COOTBETCTBYIOIINN KPAaTKOBPEMEHHOM
HarpysKe;

OTIPENICIUTH ICHCTBUTEIBHYIO ITEPETPY30UHYIO0 CTIOCOOHOCTD JBHTATEIIS.

TpeOGoBanus Kk 0TUETY N0 NPAKTHUYECKOH padoTe:

OTuer noinkeH OBITh 0O(pOpMIIEH B OTIIENbHON TeTpaau. JJoJKeH coepKaTh TeMy, ellb, KpaTKue
ycIoBHS 3a51a4, padoune Gopmyssl. Bce HeoOXoauMbIe pacdeThl COrjacHO 3aJaHHIO.

Kpurtepuu onenuBanus:

«2» - BepHO peleHHBIX 3a/1a9 HET.

«3» - BepHoe pemena 1 3amada

«4» - BepHo perieHo 2 3a/1a4u, IOMYIIEHB HE3HAYUTEIbHBIE OMIMOKH, B pacueTax.

«5» - BepHO penieHs! Bce 3a1a9u

MPAKTUYECKOE 3AHSITHE Ne 5
Tema: 3nakomMcTBO co cpenoii pazpadorku Arduino IDE
esb NPaAKTHYECKOT0 3aHATHS:
— 3akperuieHue, yriryoyieHne, CucTeMaTH3aIus, 0000IeHue TEOPETUYECKOTO MaTeprara;
— Pa3BuTHe HaBBIKOB CaMOCTOSITENILHOM JAEATEIbHOCTH, HABBIKOB MO HCIOIb30BAHUIO
pruOOPOB, THCTPYMEHTOB U T.II.;
— (opMupoBaHHWE KOMIETEHIIMH/KOMIIETCHTHOCTEW B COOTBETCTBHU C TpPeOOBAaHUSIMH
OI'OC OK 01, OK 02, OK 04, OK 5, OK 06.
TpebGoBanust K pe3yabTaTaM OCBOSHUS yUeOHOM AUCHUILTHMHBI B cOOTBETCTBUU ¢ PI'OC
OO0y4aromuiics J0JDKeH
YMETb: MPOU3BOJUTH PACUETHI IJICKTPUUECKUX BETUUYHMH, BKIIIOUATh JIEKTPOTEXHUUECKUE
puOOPBkI, allaparsl, MAlllUHBI, YIPABJIATH UMU U KOHTPOJIUPOBATH UX 3(D(HEKTUBHYIO U
0e30macHy0 paboTy, YCTPaHATh OTKa3bl U MOBPEXKACHUS AIEKTPOOOOPYI0BaAHUS.
3HATb: OCHOBBI 2JIEKTPOMArHeTH3Ma, 3JIEMEHTHI JIEKTPUUECKUX LIEeTICH,
Bpemsi BbInoTHeHHs: 2 aKaJeMHYECKUX Yaca
Conepxanue padoThl, AJITOPUTM BHINOJTHEHUA:

Arduino Uno — ¢uarmanckas miatdopma s pa3paboTKe Ha si3bIKe mporpaMMupoBanus C++.
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[TonkiroueHne U HaCTpoMKa

Hlar 1

[TonxmrounTe mnaty k komnetorepy o USB. Jlnisg kommyHuKaiuu ucnosib3yite kadens USB (A

— B).
Hlar 2

YcTaHOBUTE M HACTPOITE MHTETPUPOBAHHYIO cpey pa3padbotku Arduino IDE.
IIpumep padoThl

B kauecTBe nmpumMepa NOBTOPUM MEPBBIN IKCIIEpUMEHT «Masuok» u3 Habopa Matpémika. Ha
IIJ1aT€ YK€ €CTh BCTPOEHHBIN I0JIb30BATEIBCKUI CBETO MO , NOJKIIIOYCHHBIN K i€ muHy
MHUKpPOKOHTPOJUIEPA.

pinMo (LED BUILTIN, OUTPUT) ;

digitalWrite (LED BUILTIN, HIGH) ;

digitalWrite (LED BUILTIN, LOW) ;

delay ( ) ;

ITocne 3arpy3Ku nNporpaMmbl BCTpOCHHHﬁ CBCTOAHNO HA4YHET MHUTaTh pa3 B CCKyHAY.

DT0 3HAYUT, BCE MOIYIUIIOCH, U MOKHO CMEJIO MEPEXOIUTh K IPYIMM SKCIIEPUMEHTAM Ha
ApIynHO.



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
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
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DIIeMEHTHI TJIaThI

KHonika

MuxkpoxontpoJsiiiep ATmega328P

Cepnuem mnardopmsl Arduino Uno siBisiercst 8-OUTHBIN MUKpOoKOHTpoJuiep pupmsl Microchip
— ATmega328P na apxutektype AVR ¢ TakToBoii yacrotoit 16 MI'u. Kontposnep obnanaer
Tpems BUJaMH MaMsTH:

= 32 Kb Flash-nmamstu, u3 kotopbix 0,5 Kb ucnosnp3yroTces 3arpy34nkom, KOTOPbIi
no3BostsieT nmpomuBaTh Uno ¢ 06b14Horo kommnbiotepa uepe3 USB. Flash-namsrte
IIOCTOSIHHA U €€ MTPEIHAa3HAYEHUE — XPAHEHNE IIPOrPaMM U COITyTCTBYIOIIHUX CTATHYHBIX
pecypcoB.

» 2 Kb RAM-namsTH, KOTOpbl€ NpeIHa3HAYCHBI 11 XPaHEHUS] BPEMEHHBIX JJAHHBIX,
Hanpumep, NepeMeHHbIX nporpammsl. [1o cyTu, 370 onepaTuBHAasI NaMATh M1AT(HOPMBI.
RAM-niamsTh 5HEpro3aBUCHMasl, IPU BBIKJIOUYEHUH IUTAHUS BCE JTAaHHBIE COTPYTCS.

» | Kb snepronezaBucumoir EEPROM-niamsiTi [y1st AOJTOBPEMEHHOTO XpAaHEHUS JIaHHBIX,
KOTOPBIE HE CTUPAIOTCA IIPU BBIKIIIOYEHUH KOHTposuiepa. [1o cBoeMy Ha3HaueHUIO 3TO
aHaJor écTtkoro nucka asa Uno.

MukpokonTposiep ATmegal6U2

Muxkpoxontpoiuiep ATmega328P ue conepxkut USB unTtepdeiica, mostomy A IpOIIMBKU U
koMmmyHukaiuu ¢ [IK Ha rare npucyTcTByeT AOMOJIHUTEIbHBIN

MukpokoHTpoiuiep ATmegal6U2 ¢ npommBkoit USB-UART npeobpazosarens. [Ipu
noakmoueHuu K [IK Arduino Uno onpenensiercst kak BupTyanbubiii COM-mopr.

CBCTO}II/IOI[Haﬂ HHAUKAINA

Nms
Hazunauenue
CBETOIMOA

ON Wnaukarop nuTaHus miaaTGopmsl.
IMonb30BaTeIBCKHIT CBETOHO/ Ha [l mHHEe MEKpOKOHTpoiepa. Mcronbsyiite

L OIpesieNieHue _ JUIst paboThl co cBeToanoaoM. I1pu 3ananun
3HAUEHUS BBICOKOTO YPOBHS CBETOAMO/]] BKIKOYAETCS, IPU HU3KOM —


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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Nmsa
Hasznauenue
CBETOIMOAA
BBIKJTIOUAETCS.
X MuraroT npu npomuBKe 1 0OMeHe JaHHBIMHU MeXTy Uno U KOMIIBIOTEpOM. A
RX u

TAKXXE IIPHU UCIIOJIB30BAHUYN ITHHOB @ n .

IHopT USB Type-B

Pa3bém USB Type-B npennaznauex Juist NpomMBKY U nutaHus miatgopmel Arduino. s
noakirodenns K 1K nmoranoourcsa kabens USB (A — B).

Pazném nuranusa DC
Konnexrop DC Barrel Jack nmst mokmroueHus: BHEITHETO HCTOYHUKA HAMPSDKEHUS B THATIa30HE
oT 7 1o 12 BOJEBT.

IMoum:karommii peryasitop SV

[Tonmxaromuii muHenHbIN peoopazoaTenr NCP1117ST50T3G obecneunBaeT MUTaHNe

MHUKPOKOHTPOJIJIEPA M IPYTO# JIOTHKH TIJIATHI TIPH MOIKIIOUCHUH MUTAHUS Yepe3 pa3bem
nutanus DC wam uH Vin, JluanazoH BXOAHOTO HanpspKeHus oT 7 10 12 BonbT. BeixoaHoe
HanpsbkeHue 5 B ¢ MakcMaabHBIM BBIXOJHBIM TOKOM 1 A.

IMoum:karommii peryasitop 3V3

[Tonmwxkaromuii TMHEHHBIN peoOpazoBaTenb LP2985-33DBVR obecnieunBaeT HanpsoKeHUE Ha
nure EN. Peryistop nprHEMAeT BXOJHOE HAIPSIKEHHUE OT JIMHHH 5 BOJIBT U BBILAST

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

Knonka copoca

Knornka npeanasHaueHa ajs pydHoro cOpoca MpOLTUBKY — aHaIoT KHOTKY [g{=te]=l] 0OBIYHOTO
KOMIIBIOTEpA.

ICSP-pa3bém ATmega328P

ICSP-pa3bém BBINONHSIET IBE MOJE3HbIe (DYHKITUH:
1. Hcnonb3yercs s epeiaun CUTHAIBHBIX TMHOB HHTepdetica SPI mpu
noxmodennu Arduino Shield’os wmu nqpyrux miart pacmupenus. Jluaun ICSP-pazpéma
TaKKe mpoayeaupoBans Ha midpossix mrHax SRRy, NICEITE, S CK/13]
2. IlpennasHaueH Juis 3arpy3Kd IPOIIKMBKU B MUKpoKOoHTposuiep ATmega328P uepes
BHEIIHUI nporpamMMmaTop. OaHa u3 Takux npomunBok — Bootloader mis Arduino Uno,

KOTOPBIH MO3BOJIAET NPOoLIMBaTh miatdopmy no USB.

A HO,Z[pOGHOCTI/I paClinHOBKU YHUTAWTE B COOTBETCTBYIOIIEM pa3aeie.



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
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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ICSP-pa3bém ATmegal6U2

ICSP-pa3nsém npeaHa3zHaveH i MporpaMMHAPOBaHUsS MUKpOKOoHTpoiutepa ATmegal6Uu2. A
MoAPOOHOCTH PACTIMHOBKH YUTANTE B COOTBETCTBYIOIIEM pa3elie.
PacnnnoBka

[Arduino Uno / —

BN irduino pin name
Fort name
Analog input
UART

DC Barrel Jack USB Type-B - (5

SP1

Interrupt

! Specials pins
Not connected
FWM

L
il

IOREF
PCo RESET
vy

ICSP ATmega328P

13 gl SCK |
12 gl Ty MiSO

LPC6 2

a4,

¥ an
KT P53 ]

4531

ICSP ATmega16U2

"
il

Per s 11
2

G 1Tt
10 gl -y MOSH)



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
https://wiki.amperka.ru/_media/products:arduino-uno:arduino-uno-pinout.pdf
https://wiki.amperka.ru/_media/products:arduino-uno:arduino-uno-pinout.pdf
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IIuHbI MUTAHUS

= VIN: BxoaHol nuH A1 TOAKJIIOYEHHS] BHEIIHETO UCTOYHUKA HAIPSHKEHUS B JUANIa30HE
oT 7 10 12 BOJBT.

= 5V:BeixogHoili mHMH OT cTa0mwinM3aTropa  HAOPSDKEHHUS ¢ BBIXOZOM 5 BOJBT U

MakcuMajbHbIM TOKOM 1 A. Perymsarop obecrieunBaeT muTaHUE MUKPOKOHTpPOJUIEpA U
Jpyroii 0OBSI3KH IJIATHI.
= 3V3: BeixogHoii IMH OT cTabmim3aTopa HAIPsODKEHUS ¢ BBIXOJOM 3,3 BOJIBTa H

MaKCUMaJIbHBIM TOKOM 150 MA.
= |OREF: BeiBox mpemocraBisier iaraM  pacimupenust uHGopmanuio o pabouem

HaNpsLDKEHUM MUKPOKOHTpoJiiepa. B Hamiem ciyuae paGodee HanpsikeHHe 11aTGopMbl 5
BOJIBT.

» AREF: Ilun ans nonakiroyeHus: BHEIIHEro onopHoro HanpspbkeHus ALl oTHocuTenbHO
KOTOPOTO MIPOUCXOJIAT aHaJIOTOBBIE U3MepeHus npu HCII0JIb30BAHNUU
¢bynximu analogReference() ¢ mapamerpom «kEXTERNALD».

= GND: BsiBojbI 3eMH.

IlopThI BBOAA/BBIBOAA

*  Ilunbl o0mero HasHavyeHus: 20 MUHOB: @f
Jlormueckuit ypoeHb emuHuibl — 5 B, Hyns — 0 B. K KoHTakTam mNOAKITIOYEHBI

MOATATUBAIONINE PE3UCTOPHI, KOTOPHIC IO YMOJYAHHIO BBIKJIIFOUEHBI, HO MOTYT OBIThH
BKJIFOUEHBI POTPAMMHO.

= ALII: 6 munos: - / Y- 1N
[To3BossieT mpeAcTaBUTh aHAJIOTOBOE HANpshKeHHE B Bue UbpoBoM Buae. PazpsaHocTh
AIII e mensiercs u ycranopieHa B 10 6ut. /lnanazon BxogHoro HanpspkeHus ot 0 10 5
B, npu nogaue 60bl1ero HaNps>KEHUST MUKPOKOHTPOJUIEP MOXKET BHIMTH U3 CTPOSL.

» IHUM: 6 MIUHOB: , , I/I @—
[To3Bossier BBIBOAUTH aHajoroBoe HampspkeHue B Bujae LIIMM-curnana u3 uu@poBbIx
3HaueHui. Pa3psaHocts [IIMM He MeHseTCs U yCTaHOBIICHA B § OHT.

= |2C [Insa oOmieHWsl KOHTpOJIIEpa C IUIaTaMu PACIHIMPEHUs M CEHCOpaMu 1o UHTepdeincy

I2C.
S KO ve%ic i30S D A/ 18/ ALR@SCIL0/19/A5

= SPI [Ina oOmienuss KOHTpoJUiepa € IJIaTaMH pacIlMpeHusl U CeHCOpaMHu Mo HHTepdeiicy
SPI.
o SPI:HHHLI,H
=  Serial/lUART Jlnss oOmieHMss KOHTpOJUIEpa C IUIATAMK PACHIMPEHMS U CEHCOPAMM I10
untepdeiicy UART.
o Serial: muHbBI u . KoHTakThl Takke COEIWHEHBI C COOTBETCTBYIOIIUMU
BbIBOJIaMH  comporieccopa ATmegaloU2 nis obmenuss mnatel o USB. Bo Bpewms

MPOIIMUBKU U OTJIIAAKU MTPOTpaMMBbI YE€PE3 HK, HC HCHOJ’ILBYFITC 3TH IHUHBI B CBOEM IMPOCKTC.


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
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5. IlpyHuMnuanbHas © MOHTaXXHasE CXEMbI

Arduino(TM) UNO Rev3 ; e a 3 O
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JIABOPATOPHAS PABOTA Nel
Tema: Buabl coefuHeHUl KOH/ICHCATOPOB
Henp 1a00paTOpHOro 3aHATHS:
1. W3yueHne nmpaBuil TEXHUKHU O€30MaCHOCTH U MPAaBUIIA IKCIUTyaTalluH
n1abopaTopHOTO 000PYIOBAHUSL.
2. O3HaKOMIIEHUE C KOHCTPYKIIMEH 1abopaTOPHOTO CTEH/IA.

'

L T
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3. M3mepeHue MeKTPHUECKUX BEIMYHH C TIOMOLIBIO 3JEKTPOU3MEPUTEIHHBIX
pubOpOB.
4. V3y4yeHue nocieoBaTeabHOr0 MapajljieIbHOIO COEJMHEHUM KOHEHCATOPOB.
5. ®opmupoBaHue KOMIETEHIUH B cooTBeTcTBUU ¢ TpeboBanusmu @PI'OC CITIO OK 01 - OK 02,
OK 04 - OK 06
TpeboBanus K pe3yabpTaTaM OCBOCHHUs y4eOHOU auctuIuinHbl B coorBercTBHH ¢ I'OC CIIO:
OO0yuaromuiics 10KEeH
YMETh: TPOU3BOIUTH H3MEPEHHUE TOKOB M HAIIPSHKCHUHN B LETISIX TIOCTOSTHHOTO TOKA.
3HATh: OOIIME 3aKOHBI IIOCTOSTHHOTO TOKA, OCHOBHBIE (DOPMYIIBI AIEKTPHUECKUX IETIeH
MIOCTOSIHHOTO TOKA
Bpemsi BbINOTHEHHSI: 2 aKaIEMUYECKUX Yaca
Copep:xanue padoTbl, AJITOPUTM BBHITOJHEHHS
1. I3yunTh npaBuiia TEXHUKA 0€30TIaCHOCTH MpH paboTe B AIEKTPOJIA00PATOPHH.
2. O3HaKOMHTCS C PACIIOJIOKEHUEM NCTOYHUKOB TIUTAHUS, U3MEPHUTEIBHBIX IPUOOPOB H
Harpy304HBIX YCTPOMCTB Ha Ta0OPAaTOPHOM CTEH/IE, ONPEACITUTh LIEHBI ICTICHUI BCeX MPHOOPOB.
4. CoOpatp Lenp u3 KoHAeHCaTopoB. [IoKII0UNTh BOJIBTMETP U MPHU Pa3HbIX 3HAYCHUSX
€MKOCTEH MMPOU3BECTH U3MEPEHUS HAIIPSKECHU .
5.Cnenatpb BBIBOJBI IO pe3yibTaTaM pabOTHlI.
6.0bopMHTH OTYET.
OobopynoBanue:
1.JTabopatopHblil CTeH]T «Y pajouKay.
2.KoMIuIeKT u3MepuTeNbHBIX TPHOOPOB U COCMHUTENBLHBIX TIPOBOIOB.
TpeGoBanus k 0T4ETY 10 NPAKTHYECKOM padoTe:
OTuer no/KeH ObITh OOPMIIEH B OTZIEJIBHON TeTpaau. JIomkeH coaepkath TeMy, Lellb, TaOIuIy
HCIIOJIb3YeMOTO 000PYI0BaHNs, CXEMY YCTaHOBKH, padoune popmyisl. Bce HeoOxomumbie
pacueThl COryIacHO 3a/1aHuIo.
Kputepun oueHuBaHus:
«2» - oT4eT He oopMIIeH
«3» - ohopMIICH OTUYET M MPOU3BEICHBI BCE HEOOXOAMMBIC PACUEThI
«4» - 0(hopMIIEH OTYET, J1aH OTBET Ha | JIOMOIHUTENBHBINA BOIIPOC
«5» - 0(hOpMIIEH OTYET, JaH OTBET Ha 2 JIOMOJIHUTEIbHBIX BOIIPOCA

JIABOPATOPHASA PABOTA Ne 2

Tema: OnbiTHast mpoBepka 3akoHa Oma. CoennHeHNsI pe3UCTOPOB.
esab 1a00paTOPHOTO 3aHATHSA:
1.IIpnoOpectu mpakTHUECKHUE HABBIKU B COOPKE DIEKTPUUECKUX CXEM.
2.HayuuTbcs 9KCIUTyaTUPOBATD AJIEKTPOU3MEPUTEIbHBIC TPUOOPHI.
3.OKCIepuMEHTAIbHO IPOBEPUTH CIIPABEIMBOCTh 3aKOoHa OMa.
4. ®opMUpOBaHHE KOMIIETEHIIMI/KOMIIETEHTHOCTEH B COOTBETCTBHH ¢ TpeOoBaHusMu OI'OC
CIIO/ MK I1THB OK 01 - OK 02, OK 04 — OK 06
TpeGoBanus K pe3ynbTaTaM 0CBOeHUs ydeOHO# aucuuruinabl B cooTBeTcTBHM ¢ PI'OC CIIO:
OO0yyaromuiics JOKeH
YMETb: MPOU3BOJUTH PACUETHI IENE TOCTOSHHOTO TOKA.
3HaTh: O0IIKE 3aKOHBI IOCTOSTHHOTO TOKa, OCHOBHBIEC (DOPMYITBI SJIEKTPUUECKUX IIeTIeH
MIOCTOSTHHOTO TOKa
Bpems BbInoiHeHus: 4 akaJeMHUECKUX Jaca
Conepxanue padoThl, AJITOPUTM BbINOJTHEHUSA:
1.Co0pathb 7EKTPUUYECKYIO LIETIb U TPOBEPUTH €€ COBMECTHO C MPEMOIaBaTEIIEM.
2.IIpou3BecTy U3MEPEHUsI TOKA U HAMPSHKEHUS MTPU PA3TUYHBIX MMOJOKEHUSIX

peryisaTopa UCTOYHUKA MUTAHUSA.
3. IIoBTOpPUTH SKCIEPUMEHT MPH MOCIEAOBATEIBHO U AapAJJIEIbHOM COETUHEHUN PE3UCTOPOB.
3.ITo u3MepeHHBIM TaHHBIM TOCTPOUTH IPAPUKU 3aBUCUMOCTH TOKA OT HAMIPSKEHUS
4.11o Buay rpaduka caenaTh BHIBOJ O CIIPaBEATUBOCTH 3aKkoHa OMa.
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5.0dopmuTth oTUeT O padoTe.

OdopynoBanmue:

1.JTaGopatopHsbIit CTeH]T

2.CoenuHuTeNbHBIC MPOBOJA.

TpeOoBanus K 0TYETY N0 NPAKTHYECKOH padoTe:

Otyet nomkeH ObITh OPOPMIIEH B OTAEIBHOM TeTpaau. JlomKeH coaepxkaTh TEMY, 11eJb, TabIuIly
HCIIOJB3yeMOro 000pyI0BaHUs, CXeMY YCTaHOBKH, paboune (hopmynbl. Bce HeoOxonumbie
pacyeTsl COTrJIacHO 3a/IaHUIO.

Kpurtepuu onenuBanus:

«2» - oT4eT HE 0POPMIICH

«3» - 0OPMIICH OTUET ¥ MPOU3BEACHBI BCE HEOOXOUMBIC PACUCTHI

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

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

JIABOPATOPHASA PABOTA Ne 3

Tema UccaenoBanue MaruuTHoi uenu. Ilosryyenne nepeMeHHOro Toka.
b 1a00paTOPHOTO 3aHATHS:
1.IIproGpectn mpakTUYECKHUE HABBIKA B COOPKE IEKTPUUECKUX CXEM U MOJIb30BaHUU
ANEKTPOU3MEPUTETHLHBIMH TPUOOPAMH.
2./3yunTh BIHMSHUE 3a30pa B CEPACUYHUKE HA BEJTUUYUHY TOTPEOIIEMOTO TOKA.
3. ®opMupoBaHKE KOMIETEHITNH/KOMIIETEHTHOCTEH B COOTBETCTBUU ¢ TpeboBaHusMu OI'OC
CIIO/ MK ITTHB OK 01 - OK 02, OK 04 — OK 06
TpebGoBaHnus K pe3ynbTaTaM 0CBOEHUs ydeOHOH aucuuIuinHbl B cooTBeTcTBrM ¢ @I'OC CIIO:
OO0yuaromuiics T0KEeH
YMETh:
MIPOU3BOIUTH PACUETHI LENEH OCTOSHHOTO TOKA.
3HaTh: O0IIKE 3aKOHBI TIOCTOSHHOTO TOKa, OCHOBHBIE (DOPMYJIIbI SJIEKTPUUECKUX LIeTIeH
ITOCTOSTHHOTO TOKa
Bpemst BbInoJIHeHMs: 2 aKaIEeMHYECKHX Yaca
Conep:xanue padoThl, AJTOPUTM BbINIOJTHEHUS:
1.CoOpatb 31EeKTPUUYECKYIO LIETIb U TPOBEPUTH €€ COBMECTHO C MPENoJaBaTelieM.
2.0npenenuTh 1EHbI IeJICHUI aMIIepMeTpa U BOJIBTMETpA.
3.Perynupys BenIM4YuHy 3a30pa C HOMOUIBIO ITPOKIAI0K Pa3HOU TOIILHHBI,

MU3MEpPUTh TOK, MOTPEOIAEMBI KaTYIIKOM.
4.IToctpouth rpaduK 3aBUCUMOCTH TOKa OT BEJTMUYMHBI 3a30Da.
5.Cnenatpb BBIBOABI MO pPe3yibTaTaM pabOTHI.
6.0dopMuTh OTYET O padoTe.
OobopynoBanmue:
1.JIaGopaTopHbIii CTEH].
2.AMriepMeTp U BOJIBTMETP.
3.KaTy1iika ¢ pa3iBUKHBIM CEpICYHUKOM.
4.CoequHuTeNbHBIE TPOBOA.
TpeOoBanus K 0TYETY IO MPAKTHYECKOH padoTe:
Otuer gomkeH ObITh OPOPMIICH B OTHEIBHON TeTpaau. JlomKeH coepKaTh TeMy, 11eb, TaOIUILy
HCIOJIb3YeMOT0 000pYyI0BaHUs, CXeMY yCTaHOBKH, paboune hopmynsl. Bce HeoOxomumbIe
pacyeTsl COTJIaCHO 3a/IaHUIO.
Kpurtepun onenuBanus:
«2» - oTueT HEe 0(OpPMIICH
«3» - 0pOPMIICH OTUET U MPOU3BEACHBI BCE HEOOXOIMMBIE PACUEThI
«4» - 0OpMIIEH OTUET, IaH OTBET Ha | JOMOIHUTENBHBII BOMIPOC
«5» - 0OpMIIEH OTUET, IaH OTBET Ha 2 JAOMOJHUTEIbHBIX BOMIPOCa
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JIABOPATOPHASA PABOTA Ne 4

Tema: Llenb nepeMeHHOr0 TOKa ¢ MOCJIe10BaATeIbHBIM COeIMHEHHEM 3JIeMEHTOB.
Heab 1abopaTopHOro 3aHATHS:
1.IIproOpecTn npakTH4eCcKre HABBIKK B COOPKE DIIEKTPUUECKUX CXEM.
2.HayunuTtbcs MpUMEHATh BEKTOPHBIE JUarpamMMbl JJIs pacyeTa Lenen

MIEPEMEHHOT0 TOKA.
3.DKcnepuMEeHTaNbHO IPOBEPUTH CIIPABEAINBOCTh OCHOBHBIX COOTHOILLIEHUMN

IUIA IIOCIIENOBATEILHEIX IIEIIEH.
4. ®opMHUPOBaHHE KOMITETEHIIHI/KOMIIETEHTHOCTEH B COOTBETCTBHH ¢ TpeOoBarusiMu OI'OC
CIIO/ MK IIITHB OK 01 - OK 02, OK 04 — OK 06
TpeboBanwus K pe3yabTaTaM 0CBOCHUs yueOHOU aucuiuinHbl B cootBercTBrH ¢ I'OC CIIO:
OO0yuaromuiics T0KEeH
YMETh:
MIPOU3BOJIUTH PACUYETHI IIeTel MOCTOSHHOTO TOKA.
3HaTh: OOIIKE 3aKOHBI IOCTOSHHOTO TOKa, OCHOBHBIE (DOPMYJIbI 3JIEKTPUUECKUX LIeTIeH
MTOCTOSIHHOTO TOKa
Bpemsi BbInoTHeHHs1: 2 aKaIEMUYECKUX Yaca
Conep:xanue padoThl, AJITOPUTM BbINOJTHEHUS:
1.CoOpatb 31eKTPUYECKYIO LIETIb U TPOBEPUTH €€ COBMECTHO C MPENoJaBaTeieM.
2. ] Tpex 3Ha4eHHMI eMKOCTH KOHAEHCATOpa IPOU3BECTH U3MEPEHHS TOKOB

Y HaIIpsDKEHUM.
3.BbInoHUTE HEOOXOAUMBIE PACUYEThI, TIOCTPOUTH BEKTOPHBIE TUArpPaMMBI

Y CPABHUTH MOJIy4YEHHBIE PE3YIbTAThl C U3MEPEHHBIMU 3HAYEHUSIMH.
4.Cnenath BBIBOJBI IO pE3yJIbTaTaM pabOTHI.
5.0¢popMHUTB OTHET.
OobopynoBanue:
1.JJaGopaTtopHBIii CTEH]I.
2.KOMIIJIEKT U3MEPHUTEIBHBIX TPUOOPOB.
3.CoenuHUTENBHBIE TPOBOAA.
TpeOoBanus K 0TYETY IO NPaKTUYeCKOil padoTe:
Otuer gomkeH ObITh OPOPMIIEH B OTEIbHOM TeTpaau. JlomKeH coiepKaTh TeMy, 11ellb, TaOIuILy
HCI0JIb3YeMOTr0 000pYyI0BaHMs, CXeMY YCTaHOBKH, paboune popmyisl. Bce HeoOxoumble
pacyeTsl COIIaCHO 3a/IaHHUIO.
Kpurepumn oueHuBaHus:
«2» - oT4eT He oopMIIeH
«3» - 0pOpMIIEH OTUET U MPOU3BEACHBI BCE HEOOXOAUMBIE PACUETHI
«4» - 0OpMIIEH OTUET, IaH OTBET Ha | JOMOJHUTENBHBIN BOIPOC
«5» - 0OpMIIEH OTUET, JIaH OTBET Ha 2 JAOMOJHUTEIbHBIX BOIIPOCa

JIABOPATOPHAS PABOTA 5

Tema UccaenoBanue Tpexdasnoii nenu. Cxema «3Be3mar.
Lenp 1a00paTOPHOrO 3aHATHS:
1.IIproOpecTu npakTH4YecKrue HaBbIKU B COOPKE HJIEKTPUUECKUX CXEM.
2.Hayuntbcs mpUMEHATh BEKTOPHBIE AMarpaMMbl JJIs pacueTa Tpex@a3HbIX Lenei.
3.M3y4nTh Ha3HauEHUE HYJIEBOTO NIPOBOJA.
®opMHpoBaHUE KOMIIETEHIUI/KOMITETEHTHOCTEH B cOOTBETCTBUHU ¢ TpeboBaHusMu OPI'OC
CITIO/ MK IITHB OK 01 - OK 02, OK 04 — OK 06
TpeboBanus k pe3yabTaTaM 0CBOCHHUs yueOHOU auctumuinHbl B coorBeTcTBrH ¢ OI'OC CIIO:
OOyyaromuiics JOJKeH

€Th:
IIPOU3BOIUTH PACUETHI LENEH IOCTOSHHOIO TOKA.
3HaTh: OOIIME 3aKOHBI IOCTOSIHHOTO TOKA, OCHOBHBIE (DOPMYIIbI 3JIEKTPUUECKUX LIEeNeH
NepEeMEHHOT0 TpEX(Pa3zHOTo TOKa
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Bpems BbInoTHeHHsI: 2 aKaIEMUYECKUX Yaca
Conep:xanue padoThbl, AJITOPUTM BBHITIOJTHEHHA:
1. Ha naGopaTopHOM CTEHJE COOpaTh JIEKTPUUECKYIO LEMb 10 cXeMe «3Be3/a» U MPOBEPHUTH €€
COBMECTHO C IIPEIO/IaBaTEIIEM.
2.0npenenuTs IEHBI AeTIEHUH BCeX TPUOOPOB.
3.IIpousBecT U3MEPEHNUs BCEX HANPSDKEHUI U TOKOB B YETHIPEXIIPOBOIHON 1
TPEXIPOBOAHON LENH TP CUMMETPUYHON N HECUMMETPUYHOU HArpy3Kax.
4.T1o pe3ynbpTaTaM H3MEPEHHH MOCTPOUTH BEKTOPHBIEC HATPAMMBI, U3 HIX
OTIPE/ICNIUTH BEJIMYMHY TOKA B HYJIEBOM MPOBOJIE U CPABHUTH C U3MEPEHHBIM
3HAYEHUEM.
5.Cnenatb BBIBOJIBI IO pe3ysIbTaTaM padOTHI.
6.0dopmuth oTYET O pabdoTe.
OdbopynoBanmue:
1.JTaBopaTopHbIii CTEH.
2.KOMIIJIEKT U3MEPUTEIIBHBIX PUOOPOB.
3.CoearHUTENBHBIC TTPOBO/IA.
TpebGoBanust Kk 0TUETY O NPAKTHUYECKOH padoTe:
OTtyeT nomkeH ObITh OPOPMIIEH B OTACTHHOM TeTpaau. JJOmKeH coepKaTh TeMY, IIeb, TAOIHITY
HCIIOJIb3YeMOTO 000PYI0BaHHUs, CXEMY YCTaHOBKH, padoune Gopmynsl. Bce HeoOxomumbie
pacueTsl COTJIacHO 3a/IaHUIo.
Kpurtepun ouenuBanus:
«2» - OTYET HE 0POPMIICH
«3» - 0(hOpMIICH OTYET M MMPOU3BEICHBI BCE HEOOXOIUMBIE PACUETHI
«4» - opopmIIeH OTYET, 1aH OTBET Ha | JOTOJTHUTENHHBIN BOIIPOC
«5» - 0)OpMIIEH OTUET, JIaH OTBET Ha 2 JAOMOJHUTEIbHBIX BOIIPOCca

JIABOPATOPHAS PABOTA Ne 6
Tema VccnenoBanne Tpéxdaznoii nenu. Cxema « TpeyroJbHUKY.
eab 1a00paTOPHOIO 3aHATHSA:
1.IIpuoOpectu mpakTU4ECKUE HABBIKU B COOPKE DIIEKTPUUECKUX CXEM.
2.HayuuTtbcs MPUMEHSTH BEKTOPHBIE JHarpaMMbl JJIsl pacyeTa Tpex(a3HbIX Lernel.
3.M3yunTh Ha3HAYEHUE HYJIEBOT'O MPOBOJIA.
dopMHUpOBaHHUE KOMIIETCHIINI/KOMIIETEHTHOCTEH B COOTBETCTBHH ¢ TpeboBaHussMu OI'OC
CIIO/ MK I1ZTHB OK 01 - OK 02, OK 04 — OK 06
TpebGoBanus K pe3yiabTaTaM 0CBOEHUS yueOHOH AucHUIUIHBI B cooTBeTcTBUU ¢ PI'OC CIIO:
OO6yuaromuiics JOJKeH
€Th:

MIPOU3BOJIUTH PACUYETHI IEMel MOCTOSHHOTO TOKA.
3HaTh: O0IIKE 3aKOHBI IOCTOSTHHOTO TOKa, OCHOBHBIEC (DOPMYIIbI SJIEKTPUUECKUX LIeTIeH
MEPEeMEHHOTO TPEX(Pa3HOTO TOKa
Bpemsi BbInoTHeHHs: 2 akaJeMHUECKUX Jaca
Conepxanue padoThl, AJITOPUTM BHINOJTHEHHUSA:
1. Ha naGopatopHoMm cTeHie coOpaTh dIMEKTPUUECKYIO IIEMb M0 CXeMe «3Be3/1a» U MPOBEPUTH €€
COBMECTHO C MPENOJaBaTeIEM.
2.0npenenuTs 1EHBI AeeHUH BceX TpUOOpOB.
3.1IpousBecTy U3MepEeHUs BCEX HANPSIKEHUN U TOKOB B UETHIPEXITPOBOAHON U

TPEXMPOBOAHON LIETIH TP CUMMETPUYHON U HECUMMETPUYHOM Harpy3Kax.
4.1To pe3ynbTaTamMm U3MEPEHHI MOCTPOUTHh BEKTOPHBIE JUATPAMMBI, U3 HUX

ONIPENIETUTh BEIMYMHY TOKA B HYJIEBOM IIPOBOJE U CPABHUTH C U3MEPEHHBIM

3HAUYECHHEM.
5.Cnenatb BBIBOJIBI TIO pe3yabTaTaM pabOTHI.
6.0dopmuTh oTUET O pabdoTe.
OdbopynoBanmue:
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1.JIaGopaTopHBIii CTEH.

2.KoMIuIeKT u3MepUTeNbHBIX TPHOOPOB.

3.CoeauHUTENBHBIE TTPOBO/IA.

TpeOoBanus K 0TYETY N0 NPAKTHYECKOH padoTe:

OTuer noykeH ObITh OPOPMIICH B OTIIENIBbHON TeTpanu. JJomKeH coaepkarh TeMy, 1elb, Ta0IUILy
HCIIOJB3yeMOro 000pyI0BaHUs, CXeMY YCTaHOBKH, paboune (hopmyibl. Bece HeoOxonumbie
pacyeTsl COTJIacHO 33/1aHUIO.

Kpurtepuu onenuBanus:

«2» - oT4eT HE 0POPMIICH

«3» - 0OPMIICH OTUET ¥ MPOU3BEACHBI BCE HEOOXOUMBIC PACUCTHI

«4» - o(hopMIIEH OTYET, TaH OTBET Ha | JIOTIOHUTENFHBINA BOTIPOC

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

JIABOPATOPHAS PABOTA Ne 7
Tema U3mepeHue cONPOTUBIIEHUSI METOIOM aMIlepMeTpa U BOJbTMETpA.
Leab 1a60paTOpHOro 3aHATHSI:

1. TTpunoOpecTu mpaKTUYECKUE HABBIKK B COOPKE IIEKTPUIECKUX CXEM.
2. I/ISy‘-II/ITB CXEMBEI JJId U3MEPCHUA «OONBIINX» U «MAJIBIX» COHpOTI/IBHeHI/Iﬁ METOAOM BOJIBTMETpA U
amIepMerpa.
3. I/ISMGpI/ITB COIIPOTUBJICHUE C MOTPCITHOCTHIO BCIICACTBUE BIMAHUA IIPOBOJUMOCTHU BOJIBTMETpA.
4, I/ISMGpI/ITB COIIPOTUBJICHUE C MOTPCITHOCTHIO BCIICACTBUE BIMAHUA COIIPOTHUBIICHUA aMIICPMETPA.
Y cTaHOBUTH BCIIMYMUHY OTHOCHTEIILHOMI MMOrp€uIHOCTH U3MEPCHUA COIIPOTUBJICHUS ITPU 110JIb30BaHUN
npHOJIMKEHHOH opMyInoii.
dopMHUpOBaHNUE KOMIIETCHIINI/KOMIIETEHTHOCTEH B COOTBETCTBHH ¢ TpeboBaHusiMu OI'OC
CIIO/ MK I1ZTHB OK 01 - OK 02, OK 04 — OK 06
TpebGoBanust kK pe3yabTaTaM 0CBOEHUS yueOHOH AuciuIuinHb B cooTBeTcTBUU ¢ PI'OC CIIO:
OO0yuaromuiics T0KEeH
YMETh:
MIPOU3BOIUTH PACUETHI LENEH OCTOSHHOIO TOKA.
3HATh: 00IIKE 3aKOHBI TOCTOSIHHOTO TOKA, OCHOBHBIE (DOPMYJIbI ANMEKTPUUYECKUX LIETIei
MEPEeMEHHOTO TpEX(Pa3zHOTo TOKa
Bpems BbInoJIHeHMs: 2 aKaIeMHYECKHX Yaca
Conep:xanue padoThl, AJTOPUTM BbINIOJTHEHUS:
1. CoOpatb cxeMy [uIsi ©I3MEPEHHS COMPOTHBIICHHUS TaHHOTO PE3UCTOPA.
2. TlocraBurtn ITOJI3YHOK p€ocTaTa I'p B IIOJIOKEHUC, OTBEYAIOIICC HaH6OJ'ILHICMy COITPOTHUBJICHUIO.
3. H3MeHss BeNWUMHY CONMPOTHBIIEHUS PEOCTATa, YCTAHABINBATH TOKH, IIPH KOTOPBIX CTPENKa
BOJIETMETpA MOKa3biBalia Obl HAa ONU(POBAHHBIC ACTICHUS IIKAJBI, M 3aIMCHIBATH TOKa3aHUS IIPHOOPOB
B TaOIUILy.
4. Tlo pabounm hopmyiaaM BEIYUCIUTE 3HAYECHUE COTIPOTUBIICHHUS I'X1.
5. Pe3ynmbTaThl BEIMCIIEHUH, TOydeHHBIC IPU pacdeTax, 3aHeCTH B TaOIHUILy.
6.Cnenatb BBIBOJIBI IO pe3yIbTaTaM pabOTHI.
7.0¢popmMuTH OTYET O padoTe.
OobopynoBanmue:
1.JIaGopaTopHbIii cTeH .
2.KoMIIeKT n3MepUTeNbHBIX TPUOOPOB.
3.CoearHUTENBHBIE TPOBO/IA.
TpeOoBanus K 0TYETY N0 MPAKTHYECKOH padoTe:
Otuer gomkeH ObITh OPOPMIICH B OTEIBHON TeTpaau. [loKeH coiepKaTh TeMY, 11eb, TaOIUILy
HCIO0JIL3YeMOT0 000PYI0OBaHMUs, CXeMY YCTaHOBKHU, paboune Gopmyibl. Bce HeoOXxoauMblie
pacyeTsl COTJIaCHO 3a/IaHUIO.

Kpurepun onenuBanus:
«2» - OTUeT HEe 0POPMIICH
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«3» - 0OPMIICH OTUET U MPOU3BEACHBI BCE HEOOXOIMMBIC PACUEThI
«4» - o(hopMIIEH OTYET, JaH OTBET Ha | JIOTIOIHUTENBHBIA BOTIPOC
«5» - ohopmIIeH OTUYET, TaH OTBET Ha 2 JOTIOJHUTEIILHBIX BOIIpOCA

JIABOPATOPHAS PABOTA Ne 8
Tema: IloBepka aMmnepMerpa U BOJIbTMeETpA.
esn 1a00paTOPHOrO 3aHATHA:

1. IlpuoOpecTy MpaKTUYECKHE HABBIKH B COOPKE AIEKTPHUECKIX CXEM.

2. O3HaKOMHUTBCS C YCTPOMCTBOM, MPUHIUIIOM pabOTHI 3JIEKTPOU3ZMEPHUTEIBHBIX HPUOOPOB
HEIOCPEACTBEHHOTO OTCYeTa (aMIepMeTpamH, BOJbTMETPAaMH, BaTTMETpPaMH), METOJIUKON
U3MEPEHUS TOKOB, HAPSKEHUM U MOIITHOCTH B DJIEKTPUYECKUX LIETIAX.

3. M3y4nTh METOAMKY IOBEPKH TEXHHYECKUX ODIIEKTPOU3MEPHUTENBHBIX MPHOOPOB METOIOM
CPaBHEHHUsI UX MOKa3aHUH ¢ MOKa3aHUSIMU 00Pa3IOBbIX TPHUOOPOB.

VYCTaHOBHTH BEMYUHY OTHOCHUTENBHOH IMOTPENIHOCTH W3MEPEHHUs CONPOTUBIICHHS TMPH IOJb30BAHUH
npHOJIMKEHHOH opmyInoii.

dopmupoBaHne KOMIETEHINNH/KOMIIETEHTHOCTEN B cOOTBETCTBUU ¢ TpeboBaHusiMu OI'OC
CIIO/ MK I1THB OK 01 - OK 02, OK 04 — OK 06

TpebGoBaHus K pe3ynbTaTaM 0CBOEHUs ydeOHOM aucuuIuinHbl B cooTBeTcTBrM ¢ PI'OC CIIO:
OO0yuaromuiics T0KEeH

YMETh:

MIPOU3BOIUTH PACUETHI LENEH OCTOSHHOIO TOKA.

3HaTh: O0IIKE 3aKOHBI IOCTOSIHHOTO TOKA, OCHOBHBIE (POPMYIIBI JIEKTPHUUECKHX IIeTei
MEPEMEHHOTO TPEX(Pa3HOTO TOKA

Bpems BbInoJIHeHMs: 2 aKaIEeMHYECKHUX Yaca

Conep:xanue padoThl, AJTOPUTM BbINOJTHEHHS:

1. CoOpartp 11ens 10 3aJaHHOW CXEeMY, WCIIOJIB3Ysl MPUOOPHI M AJIEMEHTHI JTA0OPaTOPHOTO
CTEHJA.

2. YO0eautbcs, 4TO MEPEMEHHBIA PE3UCTOP LETH YCTAHOBJICH B MOJIOXKEHHE, COOTBETCTBYIOIIEE
MUHHUMAJIbHOMY 3HAYEHUIO HAIIPSKEHUS HA BBIXO/JIE, II0/1aTh HAIIPSKEHUE Ha LENb.

3. W3MmeHsAs BeMYMHY CONPOTHBIICHUS MOTEHLIIMOMETPA, YCTAHABIUBATh HAIPSKEHUs, IPU
KOTOpBIX CTpelKa BOJbTMETpa IMOKa3biBada Obl HAa oOUU(pPOBAaHHBIC MACNEHUS IIKAJIbl, U
3aMMchIBaTh MOKa3aHUS MPUOOPOB B TAOIUILY.

4. Pe3ynbTaThl BBIYUCIICHUH, IOTyYE€HHBIE IPU pacyeTax, 3aHECTH B TaOIUILy.

5. CpenaTh BBIBOJIBI 10 pe3yJibTaTaM pabOTHI.

6. Odopmuts oTyeT 0 pabdore.

OobopynoBanmue:

1.JIaGopaTopHbIii cTEH].

2.KoMIu1eKT u3MepuTeNbHBIX TPUOOPOB.

3.CoearHUTENbHBIE TPOBO/IA.

TpeOoBanus K 0TYETY N0 MPAKTHYECKOH padoTe:

Otuer noyKeH ObITh OPOPMIIEH B OTIENIbHON TeTpaau. JJomkeH colepKath TeMy, 1elb, Ta0IUILy
HCIOJb3yeMOro 000py10BaHUs, CXeMY YCTaHOBKH, paboune (opmyinbl. Bce Heo6xonumeble
pacueTsl COTJIaCHO 3a/IaHUIO.

Kpurtepun onenuBanus:

«2» - OTUeT HEe 0POPMIIEH

«3» - 0(hopMIIEH OTYET U MPOU3BEICHBI BCE HEOOXOIUMbIE pacCUeThl

«4» - 0(hopMIIEH OTYET, JIaH OTBET Ha | JIOTIOHUTENBHBINA BOIIPOC

«5» - o(hopMIIEH OTYET, JaH OTBET Ha 2 JIOTIOJIHUTEIbHBIX BOIIPOCA
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JIABOPATOPHAS PABOTA Ne 9
Tema: UcciieqoBanme 3/1eKTPOABUTaTeJIs1 NOCTOSIHHOTO TOKA
Heab 1abopaTopHOro 3aHATHS:
1.IIproOpecTn npakTH4ecKrue HAaBBIKU B COOPKE AIEKTPUUIECKUX CXEM.
2.YcTaHOBUTH 3aBUCUMOCTH BCcTpeuHol J,/1,C, OT MpUII0KEHHOTO HANIPSKEHUSL.
3. ®opMupoBaHUE KOMIIETCHIINI/KOMIIETEHTHOCTEH B COOTBETCTBHH ¢ TpeOoBarmsiMu O OC
CIIO/ MK IIITHB OK 01 - OK 02, OK 04 — OK 06
TpeboBanus K pe3yabpTaTaM 0CBOCHHUsS y4eOHOU auciuIuinHbl B cootBercTBHH ¢ I'OC CIIO:
OO0yuaromuiics T0KEeH
YMETh:
IIPOU3BOJIUTh PACUYETHI el MOCTOSHHOTO TOKA.
3HaTh: OOIIKE 3aKOHBI IOCTOSIHHOTO TOKa, OCHOBHBIE (DOPMYJIbI 3JIEKTPUUECKUX LIeTIeH
MTOCTOSIHHOTO TOKa
Bpemsi BbInoTHeHNs: 2 akaJeMHUECKUX yaca
Coaepixkanue padoThl, AJITOPUTM BbINIOJIHEHUSA:
1. CobpaTh 31eKTPUUECKYIO LIENb U MPOBEPUTH €€ COBMECTHO C MPENOIaBaTEIIEM.
2. OTKII0YNTh 0OMOTKY BO30OYXKIEHHS U 'y 3aTOPMOKEHHOTO JIBUTATEISI U3MEPUTHh HAIpsDKEHUE
u ToK. Paccunrarh conpoTHBIIEHHUE SKOPSL.
3. Tlpy monxmroueHHON OOMOTKE BO3OYKICHHSI W BpamalOMIeMCsl IBUraTelie PeryIHpOBaTh
HanpspKeHHE U perucTpUPOBATh HAMPSHKEHUE U TOK.
4. Tlo u3MepeHHbIM JTaHHBIM BBIYUCIUTH BCTpeuHyto DJIC m mocTpouTh rpa@uk 3aBUCUMOCTH
O/1C ot HampsiKeHus.
5. Crenatb BBIBOJIBI 110 pe3yibTaTaM paboThlI.
6. ObopMHTH OTUET
OobopynoBanue:
1.JJaGopaTtopHbIii CTEH]I.
2.KOMIIJIEKT U3MEPHUTENBHBIX MPHUOOPOB.
3.CoenuHUTENBHBIE TPOBOIA.
TpeOoBanus K 0TYETY MO0 MPAKTUYECKOHl padoTe:
Otuer gomkeH ObITh OPOPMIIEH B OTHEIbHOM TeTpaau. JlomKeH coiepKaTh TeMy, 11ellb, TaOIuILy
HCI0JIb3YeMOTr0 000pYyI0BaHMs, CXeMY YCTaHOBKH, padouune hopmyisl. Bce HeoOxomumble
pacyeTsl COrJIaCHO 3a/1aHHUIO.
Kpurepun oueHnBaHus:
«2» - oT4eT He ohopMIIeH
«3» - 0OpMIIEH OTUET U MPOU3BEACHBI BCE HEOOXOAUMBbIE PACUETHI
«4» - 0OpMIIEH OTUET, JIaH OTBET Ha | JOMOJHUTENBHBIN BOIPOC
«5» - 0OpMIIEH OTUET, JIaH OTBET Ha 2 JAOMOJHUTEIbHBIX BOIIPOCa

JIABOPATOPHAS PABOTA Ne 10

Tema: UccaenqoBaHue aCHHXPOHHOTO JIBUTATEJIS
eanb 1a00paTOPHOTO 3aHATHSA:
1.IIproOpecTu npakTH4YecKrue HaBbIKU B COOpPKE HIIEKTPUUECKUX CXEM.
2. O3HAaKOMHUTBCS C KOHCTPYKIUEH, IPUHIIUIIOM JEHCTBHS U cCIOcO0aMHU 3aITyCcKa aCHHXPOHHBIX
nsurateneit (AZl) ¢ KOPOTKO3aMKHYTBIM POTOPOM, U3YUUTh PaOOTy TaKUX ABUraTeleil B pexume
XO0JIOCTOT'O XOJa.
3. ®opMupoBaHUE KOMIETEHINI/KOMIIETEHTHOCTEH B COOTBETCTBUU € TpeboBaHussMu PI'OC
CITIO/ MK IITHB OK 01 - OK 02, OK 04 — OK 06
TpeboBanus k pe3yabTaTaM 0CBOCHHUs yueOHOU auctumuinHbl B coorBeTcTBrH ¢ OI'OC CIIO:
OOyyaromuiics JOJKeH

€Th:
IIPOU3BOIUTH PACUETHI LENEH IOCTOSHHOIO TOKA.
3HaTh: OOIIME 3aKOHBI IOCTOSTHHOTO TOKA, OCHOBHBIE ()OPMYIIbI SIEKTPHUECKUX LETen
IIOCTOSIHHOTO TOKa
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Bpemsi BbInoTHeHNs: 2 akaJeMUUECKUX yaca

Conepxanue padoThl, AJITOPUTM BbINOJTHEHU:

1. Ha nabopaTopHoM cTeHie cOOpaTh IMEKTPHUECKYIO IIEMb, BKIIOYAIONIYIO B ce0st A/l,
onHoda3HbIi BarTMeTp W, MpeHa3HAYCHHBIN JITsl U3MEPEHUsI aKTUBHOW MOIIHOCTH B OJJHOU U3
(a3 3Toro0 IBUTATEINA, BOJIBTMETP V , U3MEPSIOMINI (asHOE HANPSDKEHUE CETH, aMIepMeTp A,
MTO3BOJISIFOIIMNA H3MEPAThH IIYCKOBOI TOK U TOK XOJIOCTOTO XOJa. U IPOBEPUTH €€ COBMECTHO C
IpernojaBaTesieM

2. BKImounTh yCTaHOBKY, HaxaTh KHOTKY "Ilyck" Tpex¢aznoro 0oka mUTaHUS U OTMETHTH
IMYCKOBOM TOK In, 1o mokazaHusM amIiepMerpa.

3. [IpousBecTn U3MepeHUs IPH X0JI0CTOM X0Jie aBuratesiss. CHATh mokazanuss A, V, u W,
WU3MEPHUTH YUCIIO 00OPOTOB TaxoMeTpoM (n'), 3amucaTh 3TH JIaHHbIE B TAOJIUIY pe3yIbTaTOB.
4.PeBepcupoBarh JBUTATENb, TIOMEHSIB MecTaMu KiieMMbl B u C.

5.Cnenatb BBIBOJIBI IO pe3yiIbTaTaM paboThI.

6.0bopMHUTH OTUYET

OdbopynoBanmue:

1.JTaBopaTopHbIii CTEH.

2.KOMIIJIEKT U3MEPUTEIBHBIX TPUOOPOB.

3.CoenuHUTENBHBIE TPOBOAA.

TpedoBanus k 0T4ETY 10 NPAKTHYECKOM padoTe:

OtyeT nomkeH ObITh OPOPMIIEH B OTACTBLHOM TeTpaau. JlomKeH coiepkaTh TeMY, 11eJb, TaOIuIly
HCIIOJIb3YeMOTO 000PYI0BaHHUs, CXEMY YCTaHOBKH, padoune popmynsl. Bce HeoOxomumbie
pacueTsl COTJIacHO 3a/IaHUIo.

Kpurtepun ouenuBanus:

«2» - oT4eT He oopMIIeH

«3» - ohopMIICH OTUYET M MPOU3BEICHBI BCE HEOOXOAMMBIC PACUEThI

«4» - opopmIIeH OTYET, 1aH OTBET Ha | MOTIOJHUTEIHHBIN BOIPOC

«5» - 0)OpMIIEH OTUET, JIaH OTBET Ha 2 JOMOJHUTEIbHBIX BOIIPOCca

JIABOPATOPHAS PABOTA Ne 11

Tema: UccaenoBanue oqHodazHoro rpancgopmaropa
eab 1a00paTOPHOTO 3aHATHSA:
1.IIpuoOpectu mpakTHUYECKHE HaBBIKU B COOPKE AIIEKTPUUECKUX CXEM.
2.VI3y4nTh BIHUSHHUE HArPY3KU Ha BBIXOJIHOE HAIPSHKEHHUE U KOd(PPUIIMEHT

TMI0JIE3HOTO AeWcTBUS TpaHchopmaropa.
3. ®opMupoOBaHKE KOMIIETEHIIUH/KOMIIETCHTHOCTEH B COOTBETCTBUU ¢ TpeboBaHusMu OI'OC
CIIO/ MK I1THB OK 01 - OK 02, OK 04 — OK 06
TpeGoBaHus K pe3ynbTaTaM 0CBOEHUs ydeOHOM aucuuruinabl B cooTBeTcTBrM ¢ PI'OC CIIO:
OO6yuaromuiics JOJKeH
YMETh: MPOU3BOJIUTh PACUETHI 1IENEH NOCTOSHHOTO TOKA.
3HaTh: O0IIKE 3aKOHBI IOCTOSTHHOTO TOKA, OCHOBHBIE (DOPMYIIbI SJIEKTPUUECKUX LIeTIeH
MIOCTOSTHHOTO TOKa
Bpems BbInoJIHeHHsI: 2 aKaIeMHUECKHUX Yaca
Conepxanue padoThl, AJITOPUTM BbINOJTHEHUSA:
1.Co0path 31eKTPUUECKYIO IIENb U MPOBEPUTH €€ COBMECTHO C TIPETO aBaTeIeEM.
2.13MmeHssi Harpys3Ky, 3amucaTh BEJIMYMHBI HANpsyKEHUWM W TOKOB Ha BXOJIE M BBIXOJE
TpaHchopmaropa.
3.Ilo u3MepeHHBIM JaHHBIM BBIYHMCIUTH MOILIHOCTH Ha BXOJE€ M BBIXOJE, a TaKXKe K.ILJ.
TpaHchopmaTopa.
4.TloctpouTh rpadMKu 3aBUCUMOCTEH HAIPSDKEHUS HA BBIXOJIE M K.11.JI. OT TOKA Ha BBIXOJIE.
5.Cnenathb BBIBOJBI IO pe3yIbTaTaM pabOTHI.
6.0dopmuTh 0TUET O padoTe.
OdbopynoBanmue:
1.JIaGopaTopHbIii cTEH .
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2.KomIuiekT u3MepuTenbHbIX TPUOOPOB.

3.CoeanHUTENBHBIE TTPOBO/IA.

TpeOoBanus K 0TYETY N0 NPAKTHYECKOH padoTe:

OTuer noykeH ObITh OPOPMIICH B OTIIENIBbHON TeTpanu. JJomKeH coaepkarh TeMy, 1ellb, Ta0IUILy
HCIOJIb3YeMOT0 000PYIOBaHMS, CXeMY YCTaHOBKH, paboune hopMynsl. Bce HeoOXxoaumMbie
pacyeTsl COTJIacHO 3a/IaHUIO.

Kpurtepuu onenuBanus:

«2» - oT4eT HE 0POPMIICH

«3» - 0OPMIICH OTUET ¥ MPOU3BEACHBI BCE HEOOXOUMBIC PACUCTHI

«4» - o(hopMIIEH OTYET, TaH OTBET Ha | JIOTIOHUTENLHBINA BOTIPOC

«5» - o(hopmIIeH OTYET, IaH OTBET Ha 2 JIOTIOJIHUTEIILHBIX BOIIPOCa

JIABOPATOPHAS PABOTA Ne 12
Tema: HcciaenoBanue moJynnpoBoAHHKOBOIO 1M01a
Leab 1a0opaTopHOro 3aHATHS:
1.IIpuoOpecty mpakTU4YECKHE HaBbIKU B COOPKE AIIEKTPUUECKUX CXEM.
2. V3yyeHne CBOMCTB NOJIYIMPOBOTHIUKOBOTO TMOJIA M CHSTHE €r0 BOJIBTaMIIEPHON
XapaKTEPUCTUKH MPHU MPSIMOM HOIKITIOYESHHH.
3. ®opMupoBaHKE KOMIETEHITNH/KOMIIETEHTHOCTEH B COOTBETCTBUU ¢ TpeboBaHusMu OI'OC
CIIO/ MK I1THB OK 01 - OK 02, OK 04 — OK 06
TpeboBanus k pe3ynpraTaM 0CBOEHHUS yueOHOU aucuuIiuHbl B cootBeTcTBUU ¢ ®I'OC CIIO:
OO0yuaromuiics T0KEeH
YMETB: POU3BOJIUTH PACUETHI IIENEH NOCTOSHHOIO TOKA.
3HaTh: O0IIKE 3aKOHBI IOCTOSHHOTO TOKa, OCHOBHBIE (DOPMYJIIbI SJIEKTPUUECKUX LIeTIeH
ITOCTOSTHHOTO TOKa
Bpems BbInoiHeHns: 4 akaJeMHUYECKUX yaca
Conep:xanue padoThl, AJTOPUTM BbINOJTHEHHS:
1.Co0path 37IEKTPUIECKYIO IIENb B COOTBETCTBUU CO CXEMOH U IIPOBEPUTH €€ COBMECTHO C
MIPENOAABATENEM.
2. YcTaHOBHTE PYUKYy OTEHIIMOMETpPA B KpaliHee MOJI0KEHUE, KOrAa BOJIbTMETP MoKa3biBaeT ()
BoubT.
3. [loaxII0uuTh AMOA B IPSIMOM BKJIFOUEHHUU.
4. OcTop0oKHO Bpallasi pydKky NOTEHIIMOMETPa, yBEINUUBANTE HANIPSDKEHUE B 1IETIH
U 3alKChIBaiiTe B TaOJIMIly [TOKa3aHUs aMIIepMETpa U BoJIbTMeTpa. HanpsbkeHue yBennuuBanTe
710 TeX IOp, NMOKa MoKa3aHue aMIiepMeTpa He JocTUrHet Benuunnbl 1 A. [Ipu aTom HE0OX0aUMO
CHATH puMepHO § - 10 mokazaHuii U3MEPUTETHHBIX TPHOOPOB
5.ITocTpouts BoibTaMIIepHYIO XapakTepucTuky (BAX) mo pesynpraTam u3MepeHu.
6. [Tonb3ysice BAX, onpeaenuTs CONPOTUBICHUE TU0/1a B IPSIMOM BKIIFOUEHUH 110 paboueit
dbopmyre.
7.Cnenatb BBIBOJBI IO pe3ybTaTaM pabOTHI.
8.0dopmuts oTueT 0 padoTe.

Oobopynosanmue:

1.JIaGopaTopHbIii cTeH .

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

TpeOoBanus K 0TYETY N0 MPAKTHYECKOH padoTe:

Otuer noykeH ObITh OPOPMIICH B OT/IENIbHON TeTpaau. JIomkeH coaepkarh TeMy, Lellb, Ta0IuIy
UCIOJb3yeMOoro 000pyI0BaHUs, CXeMY YCTaHOBKH, paboune (opmyinbl. Bce HeoOxonumbie
pacueTsl COTJIaCHO 3a/IaHUIO.

Kpurepun onenuBanus:

«2» - OT4eT HEe 0POPMIICH



30

«3» - 0OPMIICH OTUET U MPOU3BEACHBI BCE HEOOXOIMMBIC PACUEThI
«4» - o(hopMIIEH OTYET, JaH OTBET Ha | OTIOJHUTENHHBINA BOTIPOC
«5» - ohopmIIeH OTYET, TaH OTBET Ha 2 JIOTOJHUTEIbHBIX BOIIPOCa

JIABOPATOPHAS PABOTA Ne 13
Tema: YnpasiieHue 1IaroBbIM JBUTATEJIEM.
Lean 1adopaTopHoii padoThI:
1.IIpuoOpectr MpakTUIECKHE HABBIKK B COOPKE IJICKTPHUECKUX CXEM.
2. YnpaBieHUE IArOBBIM JIBUTATEJIEM.
- popMUpOBaHUE KOMIICTCHIINI/KOMIIETCHTHOCTEH B cooTBeTcTBHU ¢ TpeboBarusmu OI'OC OK
01 - OK 02, OK 04 — OK 06
TpebGoBanust K pe3yabTaTaM OCBOEHUS yueOHOM AUCIUIUIMHBI B cOOTBETCTBUU ¢ PI'OC
OO0yuaromuiics T0KEeH
YMETh:
MIPOU3BOIUTH U3MEPEHHUE TOKOB U HAIIPSKEHUH B LIETISIX IEPEMEHHOTO U TTOCTOSIHHOTO TOKA.
3HATh: OOIKE 3aKOHBI IEPEMEHHOTO TOKa, OCHOBHBIE (DOPMYJIBI IJIEKTPUUCCKUX IIETIEH
MEPEMEHHOTO U TTOCTOSTHHOTO TOKA.
Bpemsi BbInoJIHeHMs: 2 aKaIeMHYECKHUX Yaca
Conep:xxanue padoThl, AJITOPUTM BbINIOJTHEHUS:
1. UccnenoBanue marosoro asuraresis Ha 6aze Arduino.
2. UccnenoBanue cXeMbl IOAKIIOYEHHS IIarOBOTO ABUTATEIIA.
3. [loakroueHKE MaroBOro JBUraTEeIIs.
4. I3yauth paboTy CXEMBI.
5.Cnenath BBIBOJIBI 110 pe3yIbTaTaM pabOTHI.
6.0dopmMuTh OTYET O padoTe.
OobopynoBanue:
1. Ha6op rurater Arduino.
2.KoMIIJIeXT o AKJIFOUEHHS [IIar0OBOT0 JBUTaTENS.
3.CoenuHUTENBHBIE TPOBOAA.
TpeOoBanus K 0TYETY MO0 MPAKTUYECKOH padoTe:
Otuer gomkeH ObITh OPOPMIIEH B OTEIbHOM TeTpaau. JlomKeH coiepKaTh TeMy, 11ellb, TaOIuILy
HCIO0JIb3YeMOTr0o 000pYyI0BaHUsl, CXeMY YCTaHOBKHU, paboune popmyibl. Bce HeoOxonnmblie
pacueTsl COTJIacHO 3a/IaHUIO.
Kpurepumn oueHuBaHus:
«2» - oT4eT He ohopMIICH
«3» - 0pOpMIIEH OTUET U MPOU3BEACHBI BCE HEOOXOAUMBIE PACUETHI
«4» - 0OpMIIEH OTUET, IaH OTBET Ha | JOMOJHUTENBHBIN BOIPOC
«5» - 0OpMIIEH OTUET, 1aH OTBET Ha 2 JOMOJHUTEIbHBIX BOIIPOCa

JIABOPATOPHAS PABOTA Ne 14

Tema: YnpasJiieHue cepBOJABHUTATEIEM
Ienb 1adopaTropHoii padoThI:
1.IIproOpecTu npakTH4YecKrue HaBbIKU B COOPKE HJIEKTPUUECKUX CXEM.
2. YupaBJieHHe CepBOIBUTATEIIEM
- (hopmMupoBaHHE KOMIIETEHIUI/KoMIIeTeHTHOCTEel B cooTBeTcTBHM ¢ TpeboBaHusMu @PI'OC OK
01, OK 02, OK 04, OK 5, OK 06, IIK 1.2
TpeboBanus Kk pe3yiabTaTaM OCBOCHUS YUeOHON AUCHUIUIMHBI B cooTBeTCTBHM ¢ PI'OC
OOyyaromuiics JOJKeH

€Th:
IIPOU3BOJIUTH U3MEPEHHUE TOKOB U HAIIPSDKEHUH B LEMNSAX IEPEMEHHOTO U MIOCTOSIHHOTO TOKA.
3HaTh: OOIIME 3aKOHBI MEPEMEHHOTO TOKa, OCHOBHbIE (DOPMYNBI 3JIEKTPUUECKUX Iernen
MIEPEMEHHOTO U MIOCTOSIHHOTO TOKa.
Bpemst BbInoTHeHHs: 2 akaJeMUYECKUX Jaca
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Conep:xanue padoThbl, AJITOPUTM BBITOJTHEHHA:
1. UccnenoBanue cepBomsuraTens Ha 6aze Arduino.

2. UccnenoBanue cXeMbl MOAKIIOYEHUST CEPBOIBUTATEIIS.
3. TloakmroueHue cepBOIBUTATENS.

4. 3yunth paboTy CXEMBI.

5.Cnenatb BBIBOJIBI IO pe3ysIbTaTaM padOTHI.
6.0dopmuTh oTUET O padoTe.

OdbopynoBanmue:

1. Ha6op rutatsr Arduino.

2.KoMIUIeKT NOKITFOUEHHST CEPBOABUTATEIIS.
3.CoeuHUTENbHBIE TPOBOA.

TpebGoBanus Kk 0TYETY N0 NpPAKTHUYECKOH padoTe:

OtyeTt nomkeH ObITh 0OpMIIEH B OTACIBHON TeTpaau. JlomKeH coiepkaTh TeMY, 11eNb, TaOIUIly
HCIIOJIb3YeMOTO O00O0pYyIOBaHHUs, CXEMY YCTaHOBKH, paboume dopmynsl. Bce HeoOxomumbie
pacyeTsl COTIIacCHO 3a/IaHUIO.

Kpurtepuu onenuBanus:

«2» - OTYET HE 0POPMIICH

«3» - 0(hOpMIICH OTYET M MMPOU3BEICHBI BCE HEOOXOIUMBIE PACUETHI

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

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

©CooN Ok wNRE

el
[N )

12.
13.

14.

15.

16.

4.2. 3aganus 1JI IPOMEKYTOYHOM aTTecTaluu

ITEPEYEHD
BOIPOCOB /7Sl IOJATOTOBKH K IK3aMEHY M0 Y4eOHOM TUCIUIUIINHE
OI1.03 DeKTpOTEXHUKA U DJIEKTPOHUKA

3akoH Kynona. HanpsiskeHHOCTh 3JIEKTPUYECKOTO MOJISL.

PaGora npu nepemenieHuu 3IEKTpUUECKOro 3apsiaa. Hanpsbkenue.
Konpnencarop u ero coiictBa. EMKoCTh KOHIEHCATOPA.
Onekrpudeckuil Tok. ConporupieHue. 3akon Oma.

3akonsl [xoyms-Jlenma, Kupxroda.

MarunutHoe nojie. Cunossie muHun. [IpaBuno OypaBuunka.
MaruuTtHas UHAYKUIWS 1 MAarHUTHBIHN TOTOK.

DnekTpoMarHuTHele cuiibl. [IpaBuiio j1eBoit pyku.

3aKOH JIEKTPOMAarHUTHON UHAYKIUU.

. SIBnenue u 3/]C caMonHyKIUu.
. OCHOBHbBIE XAapPAaKTEPUCTUKU CUHYCOMJAIbHBIX BEJIUYMH: MIHOBEHHOE€ W aMILIUTYJHOE

3HauYeHUs, IEPUO/I, 4acToTa, (haza, HauanbHas (asza, yriaoBas 4acToTa.

JlelicTByroniee 3Ha4eHUE NEPEMEHHOTO TOKA U €ro CBA3b C aMIUIUTYIHBIM 3HAYECHHUEM.

Llenb mepeMEeHHOT0 TOKAa C OTACIbHBIMU 3JIEMEHTAMU — BEKTOPHBIE JAMArpaMMbl M 3aKOH
Owma.

lens mepemeHHOro TOKa C mocienoBaTenbHbIM coenuHeHuemM R, L, C. Bexrtopnas
muarpamma. [lomHoe conporuBienue. Pe3oHanc HanpsKeHUH.

[lens mepeMeHHOTO TOKa ¢ mapaienbHbiM coenuHeHneMm R, L, C. BekropHas nuarpamma.
[TosnHas npoBoaMMOCTh. Pe30HaHC TOKOB.

Tpexdasznas nens. Coenunenue 38e310i. DazHble U JTMHEWHbIE HAMPSIKEHUS U TOKA U HUX
CBSI3b MEXKIY COOOI.
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17. Tpexdasznas nens. CoenuHeHue TpeyroJbHUKOM. Da3Hble W JIMHEHHBIC HANPSHKEHUS U
TOKH, U UX CBSI3b MEXJy COOOH.

18. Buasl norpemHocteit. Kitace Tounoctr mpubopos.

19. N3mepenune TOKOB U HANPSHKCHUI.

20. MeTop! U3MEPEHH COTIPOTUBIICHUH.

21. Ha3znaueHue, yCTPONCTBO ¥ MPUHIIMIT JCHCTBHS TpaHCcHopmaTopa.

22. YCTpOMCTBO M NPUHIMIT JEHCTBUSI ACHHXPOHHOTO AJIEKTPOABUTATEIIS.

23. YCTpOMCTBO M IPUHIMIT JEHCTBUSI CHHXPOHHBIX MAIINH.

24. YCTpOMCTBO M IPUHIMIT JSHCTBUS MAITMH MTOCTOSIHHOTO TOKA.

25. [TosryrpoBOAHUKH. DIEKTPOHHO-IBIPOYHBINA TIEPEXO U €T0 CBOMCTBA.

26. [TosryrpOBOAHUKOBBIN U0 1 €TO CBOMCTBA.

27. ®OTOZEKTPOHHBIE TPUOOPEI.

28. BempsMuTEIbHBIE YCTPOMCTBA.

29. CrinaxxuBaromme QuiIbTpPhIL.

30. [IpuHIUT 1EHCTBHUS YCUITUTENS HAPSDHKEHHS HA TPAH3UCTOPE.
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2. Kapakaes, A.b. O0mast 21eKTpOoTeXHUKA U JJIEKTpoHUKA: yueObHoe mocodue / A.b. Kapakaes,
A.B. Jlykanun. — CIIb.: U3narensctBo ' YMP® um. agm. C.O. Makapona, 2018. — 196 c. —
URL: https://edu.gumrf.ru/elektronnaya-biblioteka-metodicheskikh-materialov/elektronnaya-
biblioteka/element/view/38917/ - Pexxum mocTyma: it 3aperHCTPUPOBAHHBIX MTOJIb30BATEIICH.

3. Anomnonckuii, C. M., Dnekrporexnuka. I[Ipaktukym: yde6HOe mocobme / C. M.
Anommonckuit. — Mocksa: KaoPye, 2022. — 318 ¢. — URL:https://book.ru/book/943944 -
Pexxum noctymna: mo moamucke.

4. Ilotanos, JI. A. TeopeTudyeckrue 0CHOBHI MEKTpOoTeXHUKH. COOPHHK 3a7a4 : yueOHUK
JUTs cpeHero npodeccuoHaabHoro oopazosanus / JI. A. [lotanoB. — 2-¢ u3n., uchp. U A0m. —
Mocksa : UznarensctBo FOpaiit, 2026. — 245 ¢. — (IIpodeccuonanpHoe obpazoBaHue). —
URL.: https://web5.urait.ru/bcode/598902 - Peskum gocTyma: Mo MO IIMHCKE.
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