MUHHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHHKA
POCCHUUCKOUN OEJIEPAIIMH

DejiepalibHOE rOCY/IapCTBEHHOE OI0/PKETHOE 00pa3oBaTENIbHOE YUPEKICHUE
BBICILIErO 00Opa30BaHUs
«MaruuTOropcKHii rocy 1apCTBEHHBIN TexHu4Yeckui yuupepcutet um. I'.1. Hocosa»
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PaGouas mporpamma cocrasiiena Ha ociope @I'OC BO - GakanaBpuat 110 HarpasJeHHUIO
noarotosku 27.03.04 Yrpasienue B TEXHHUECKHX cHcTeMax (npukas MunoGpuayku Pocciu ot
31.07.2020 r. Ne 871)

PaGouyasi IporpamMma paccMoTpeHa H 0100peHa Ha 3ace/laHuu Kadepbl
ABTOMATH3HPOBAHHBIX CHCTEM YIIPABJICHUs

29.01.2025, mporokon Ne 6 W
3as. kadenpoit C.M. Aujnpees
PaGouast mporpamma o;106peHa Metonudeckoi komuccuelt UOuAC
04.02.2025 r. mpoTokoia Ne 3
Ipencenarens %4’// B.P. Xpammun
v {74

PaGouas mporpamMma cocTaBjieHa:
cr. npenojagarens kadenps! kadenper ACY,

’5/ A.P. Bonapena
(7

Penensent:
E.IO. BacunbeB



JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM Oy Ha 3aceaHuu Kapeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii C.M. AuapeeB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojTy Ha 3aceqaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

IIporokom ot 20 . Ne

3aB. kadeapoii C.M.ZH}:[peeB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJTy Ha 3acefaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPABJICHUS

IIporokom or 20 . Ne
3aB. kadenpoii C.M. Anjapeen

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJly Ha 3aceaHuu Kadeapbl ABTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokom or 20 . Ne
3aB. kadenpoii C.M. Anjapeen




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI «DJIEKTPUUECKHUE U3MEPEHUS» SABISIOTCA: 00ydeHue
CTYJICHTOB Ba)KHEHIIINM HAayYHBIM MIPUHIUIAM SJIEKTPUUECKUX U3MEPEHUN YUUTHIBAS
COBPEMEHHBIEC TEHACHIIMU PA3BUTHUS IIEKTPOHUKH, U3MEPUTEIBHON U BHIYUCIUTEIBHON
TEXHHUKHU, THPOPMAIIMOHHBIX TEXHOJIOTUN B CBOEH MpodeccroHalbHOM 1eITeTbHOCTH.
OO0ydeHue CTyJIEHTOB COBPEMEHHbBIM CPEJICTBAM U METO/IaM AJIEKTPUUYECKUX U3MEPEHUH,
MIPOBEJICHUIO HKCIIEPUMEHTOB Ha JIEHCTBYIOIIUX 00BbEKTaX MO 3a/JaHHBIM METOIUKaM,
BBIOOPY COBpPEMEHHBIX CIIOCOOOB U CPEACTB 00PabOTKH Pe3yNIbTaTOB SKCIIEPUMEHTA C
MIPUMEHEHUEM COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTUI U TEXHUUYECKUX CPE/ICTB.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumirHa DiIeKTpUYecKie N3MEPEHUs BXOAUT B 00s13aTeIbHYI0 YaCTh y4eOHOTO
I1aHa 00pa30BaTeIbHON IPOrPaMMBbl.

JUi n3yyeHust JUCUUIUIMHBL HeOOXOAUMBI 3HaHUS (YMEHUs, BIIAICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATEe N3YUCHHS TUCIUILTHH/ TPAKTUK:

du3nyeckue OCHOBBI OTyYEHUsI THPOpMALUU

TeopeTnueckne OCHOBBI 2JIEKTPOTEXHUKU

Maremarunka

Mertposorust 1 cpelicTBa U3MEPEHUN

®dusuka

VY4eOHast - MpaKTHKA 110 MOIYYEHUIO TIEPBUYHBIX MPO(PECCHOHANBHBIX YMEHHUH U
HaBbIKOB, B TOM UHCJI€ IEPBUYHBIX YMEHHUI U HaBBIKOB HAYYHO-UCCIIEI0BATENIbCKON
NS TEIbHOCTH

VYuebHas - 03HaKOMUTENIbHAs PAKTUKA

Ludpossie TeXHOIOTHH 00PaOOTKN HHPOPMAITUN B aBTOMAaTH3UPOBAHHBIX CHCTEMAax
yIpaBiIeHUs

3HaHus (yMEHUs, BIIAICHUs ), OJTyYeHHbIE IPU U3YYEHUH JAaHHOM JTUCLIUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCIUIUTMH/TIPAKTUK:

ABTOMaTH3a1Ms TEXHOJIOTHYECKUX MTPOLIECCOB U IPOU3BOJICTB

Komrmiekcsl Texaudeckux cpenacts B CAY

[Tpon3BoacTBEHHAs - MPOEKTHAs IPAKTUKA

TexHHnueckue cpefcTBa aBTOMaTU3aluy U YIPABICHUS

TexHuueckue u3MepeHus u Npudopsl

[Tpon3BoacTBEHHAs — IPENAUILIOMHAs PAKTUKA

[TonroroBka K mpoueaype 3aluThl U MPoLeypa 3alIUThl BBITYCKHOM
KBaJIN(DUKAIIMOHHOM paboThI

TexHonornueckne KOHTPOJIIEPhI

3 Komnerenuun ody4aromerocsi, popmupyembie B pe3yJbTaTe 0CBOCHUS

AUCHHUILIMHBI (MOYJIS) M INIAHMPYEMble pe3yJIbTaThl 00y4eHHu s

B pesynbrare ocBOE€HUS TUCUUIUIMHBI (MOAYIS) «DIEKTPUUECKUE U3MEPEHUS
o0yyaroImuiics 10JhKeH o0s1afaTh CIECAYIOIIMMU KOMIIETEHIIMSMU:

Kon nnaukaropa Nuaukatop JOCTHKEHUSI KOMIIETEHIIUN

VYK-1 CriocobeH ocymecTBIsATh MOMCK, KpUTHYECKHI aHAIN3 U CUHTE3 MH(pOopMaIu,
NPUMEHSTh CUCTEMHBIN NOJIXO0/ JJIsl PEHISHNUs TOCTABJICHHBIX 3a]a4

VK-1.1 AHanmu3upyeT 3a1ady, BhIACISISA e 0a30BbIe COCTABISIONINE,
paccMaTpuBaeT U IpeajiaracT BO3MOYKHBIC BAPUAHTHI PEIICHUS
[MOCTaBJIECHHON 3a[a4/, OLlEHUBAsI X JOCTOMHCTBA U HEJTOCTATKHU

YK-1.2 Omnpezenser, THTEPIPETUPYET U PAHKHUPYET HHPOpMAIUIO, TpeOyeMyIo
JUISL PELIeHUs TOCTaBICHHON 3aJ[aui; OCYIIECTBIISIET OUCK




uH(OPMALIMH 110 Pa3IMYHBIM THIIAM 3aIPOCOB

YK-1.3 [Tpu oOpaboTke nHGOpMAIMK OTIUYAET PaKThl OT MHCHHH,
MHTEPIPETAINHN, OIICHOK, JOPMHPYET COOCTBEHHBIC MHECHUS H
CYXJICHUSI, apT'yMEHTUPYET CBOU BBIBOJIBI H TOUKY 3PEHUS

OIIK-9 Cnoco0OeH BBIIOIHATH SKCIEPUMEHTHI 110 3aJaHHBIM METOIMKaM 1 00padaThIBaTh
pe3yabTaThl C IPUMEHEHUEM COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOIMH U TEXHUUYECKUX
CpeACTB

OIIK-9.1 BrInosiHsSeT 3KCiepuMEHTaIbHBIE HCCIIEI0BAHUS XaPAKTEPUCTUK CUCTEM
¥ 00bEKTOB aBTOMATU3AIUH 110 33/JaHHBIM METOIUKAM

OIIK-9.2 BribupaeT coBpeMeHHbIE CIIOCOOBI B cpeicTBa 00pabOTKU Pe3yIbTaTOB
HKCIIEPUMEHTA

OIIK-9.3 [Tpon3BoauT 06pabOTKY pPe3yIbTaTOB HKCIIEPUMEHTA C TPUMEHECHHEM
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUI U TEXHUYECKUX CPEJICTB




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh IUCIHUIUIMHBI COCTABIISIET 4 3a4eTHBIX eAuHUI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 73,9 akaz. 4acos:

— ayuTopHas — 72 axkaj. 4acos;

— BHeayauTopHas — 1,9 akaj. 4acos;

— camocTosTenpHas padora — 70,1 akaz. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopma aTTeCTalMu - 3a4€T ¢ OUEHKON

AynutopHas 3 =
o KOHTaKTHas padorta E = dopma TeKymero
=
Pasnen/ Tema % (B akaj. yacax) E > Bun 3 KOHTPOJIS Kox
< 3 © | camocrosTenbHOM | ycrmeBaeMOCTH U
JTACIUTUTAHBI 5 e = . | xommereHnUH
@) g £ paboThI TPOMEKYTOUHOM
Tex mal. | mpaxT. 'S aTTeCTalluu
’ 3aH. 3aH. O =
1. OCHOBBI NIEKTPHIECKUX
H3MEPEHUI
CaMocTosITepHOE VK-1.1,
H3yUCHHE VK-1.2,
1.1 MeTponoquecvlcne 2 4 yueOHOH Vel ompoc YK-1.3,
OCHOBBI U3MEPEHUI JUTEPATYPBI, OIIK-9.1,
KOHCIIEKTa OIIK-9.2,
JEKIUN OIIK-9.3
CaMocTosTeNbHOE VK-1.1,
U3y4YeHHE . VK-1.2,
SeOHOI VYcrHbli onpoc VK-13
1.2 DnexTpoTexHUIECKHe M TectupoBanue, >
4 6 8 JUTEPaTypBbl, OITK-9.1
U3MEPUTEIbHBIC TPUOOPEI JlaGoparopHas 4
MOATOTOBKA K
pabota OIIK-9.2,
nmabopaToOpHEIM
3aHATHAM OlIK-9.3
5 YK-1.1,
CaMngO’;Zf’Hoe Vernsii ompoc  |VK-1.2,
1.3 DnexTpuueckue };%Hoﬁ JIabopatopuele  |VK-1.3,
HU3MEPUTEITLHBIC 6 8 i paboTsI, OIIK-9.1
npeoOpa3oBaTenu JIATCPATYPEL, Konrtponbnas .
KOHCIIEKTa aGora OIIK-9.2,
JCKIHUU p OIIK-9.3
CaMocTosTeNbHOE VK-1.1,
U3y4YCHHE VYerusiii onmpoc | YK-1.2,
1.4 N3mepeHue yueOHOI Jlaboparopuble  [VK-1.3,
3JIEKTPUYECKUX BEITUUHH: 6 12 12 JUTEPATYPHI, pabortsl, OIK-9.1,
TOKa, HANPSDKEHUS, 3.11.C. MOATOTOBKA K KonTponbHast OIK-9 2
1abopaTopHBIM pabota -
3aHITUIM OIK-9.3
HWroro no pazaeny 18 18 32
2. NzamepeHue napamMeTpoB
SJIEKTPUIECKUX IeTIeH
2.1 OcHOBHBIE MOHATHS. CaMOCTOSTRIBHO VK-1.1,
OOmue cBeneHus 00 HBVaCHIe VK-1.2,
JJIEMEHTax Lemei. 5 2 8 qyeq6H0171 VYeruslil onpoc VK-1.3,
M3mepenne conpoTuBiIeHUS J'[IZTC ATVDLL OI1K-9.1,
TIOCTOSIHHOMY TOKY paTyp OI1K-9.2,




CaMOCTOSITEIbHOE

2.2 V3mepeHune EMKOCTH, . VK-1.1,
. H3y4YCHUE VYcTHbIi ompoc,
WHIYKTUBHOCTH, B3aUMHOMN N VK-1.2,
y4eOHOi Jla6opaTtopHble
WHIYKTUBHOCTH. 3Mepenue 4 6 10 I TeDATYDRL AGOTLI VK-1.3,
MOIIHOCTH. MOCTOBEIE PaTypeL, P OIIK-9.1,
MOJATOTOBKA K IIpoBepka UH]I.
METO/IbI U3MEPCHHS N OI1K-9.2,
. 1ab0PaTOPHBIM 3aJaHui
HapaMeTpOB LeTeH. OIIK-9.3
3aHATHSIM
HWroro no pazaeny 6 6 18
3. U3mepeHne MarHUTHBIX
BEJIMYUH
3.1 Maruutasie
npeodpas3oBaTeu: CamocTosaTenbHoe VK-1.1
WHIYKIIHOHHBIE, H3y4YeHHe YK-l.Z’
rajgbBaHOMAarHUTHBIE, y4eOHOi VYerHslii onpoc, YK-1.3’
MarHuTOpPE3UCTUBHBIE. 4 8 8 JIUTEpaTyphl, JlaGopaTtopHble OHK-é i
M3MepeHne MarHuTHOTO MOJrOTOBKA K paboThI OHK-9l 2’
MOTOKA B MMOCTOSIHHOM 11a00paTOPHBIM OHK-9I 3’
MepeMEHHOM MarHUTHOM 3aHATHSM '
oJe.
CamocTosaTenpHoe . YK-1.1,
3.2 M3mMepeHre MarHUTHBIX HSVaeHIe VYertHbIi onpoc VK-1.2
XapaKTEPHUCTHK MATHUTHBIX 4 4 YHeHH KonTponsHas VK-13,
MaTepHasnoB yuebuoi pabora 51
JIUTEpaTyphl OIIK-9.1,
HWroro no pazaeny 8 8 12
4. DNeKTpUIecKne N3MEPEHHSI
HEDJIEKTPUIECKHUX BEININH
VK-1.1,
4.1 O01mwe nonoxeHHA. CaMocrosTensHoe YK-1.2,
YyBCTBHUTENBHBIE 3JIEMEHTHI
¥ TipeoOpa3oBaTeu: 2 4 H3yHcHue VYcTHBIH ompoc YK-13,
€0CTaTHbIE, UH K”.l"l/IBHble yuebuoi OIK-9.1,
IT) acdo MaiTO i{le ’ JUTEPATyPhI OIIK-9.2,
PAHCROPMATOPHBIC. OITK-9.3
CamocrosTensHoe
. YK-1.1,
4.2 TeH3oMeTpHuecKre HU3y4yeHue YerHBIi onpoc VK-1.2
W3MEpEeHNs 1 yueOHOM JlaGoparopubie YK-l' 3’
peodpa3oBaTelH. 2 4 2,2 JIUTEPATYPHI, paboThI OHK-é i
VYerpoiicTBa M3MepeHHs MOATOTOBKA K KonrponbHas OHK-9.2’
nedopMauii ¥ yCHITHIA. 1ab0paTOPHBIM pabora OI1K-9.3
3aHATUAM
HUroro o pazneny 4 4 8,1
HWroro 3a cemectp 36 36 68,2 3320
HWroro no aucumruinHe 36 36 70,1 3a4eT ¢ OLEHKOH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa30BaTEeNbHBIX TEXHOJIIOTUN B MIPETOAABAHUH TUCITUTUINHBI « DTCKTPUUECKUE U3MEPCHHUS)
UCTIOJIB3YIOTCS:

Tpaauunonnsie 00pa3oBaTENbHBIC TEXHOJIOTHH — HH(OPMAIIMOHHAS JIEKIHs (BBOIHAS
JIEKIHSL, TJI€ 1aeTCs MEPBOE MPEJICTABICHHUE O MPEeIMETE U 3HAKOMCTBO CTYJCHTOB C
Ha3HAYEHUEM U 33Ja4aMHM Kypca); JeKIUH — KOHCYJIbTALUH, U3JI0’KEHHE HOBOTO MaTepuaa
COITPOBO’KIAETCS IIOCTAHOBKOM BOIPOCOB M TUCKYCCHH B ITOMCKAX OTBETOB HA 3TH BOIPOCHI;
nabopaTtopHbie padOTHI.

TexHonornu NpodIeMHOr0 00ydeHUs — IPOOIEMHBIE JIEKIIUU SBISIETCS Pe3yIbTaTOM
YCBOCHHS MOJTYYSHHOM MH(OPMAIIIH TOCPEICTBOM IIOCTAHOBKU POOIEMHOT0 BOIPOCa U
MOMCKA MyTEH ero peieHus; J1adbopaTopHbie pabOThI C UCIOIB30BAaHUEM MPOOIEMHOTO
o0y4eHne, KOTOPOE 3aKII0YAETCs] B CTUMYJIMPOBAHUU CTYIEHTOB K CAMOCTOSTEIIbHOM
«100bI4ey 3HAHUH, HEOOXOIUMBIX JJIS PEIICHUSI KOHKPETHOM MPOOIEMBI.

HNudopmaninoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTUU — B XOJI€
MIPOBEICHUS JICKIIMOHHBIX 3aHATUH MPeyCMaTPUBAETCS UCIOIB30BAHUE IIEKTPOHHOTO
JIEMOHCTPALIMOHHOTO MaTepuana (JEKIHUU-BU3YyaIH3alii ), UCIIONIb30BaHue MHTepHEeT
PECYPCOB ISl IPOMEKYTOUHBIX aTTECTAIMi 1 MPOBEPKU OCTATOYHBIX 3HAHUU.

JleK1IMOHHBIN MaTepual 3aKperIsieTcs B X0/1e J1a0opaTOPHBIX paboT, HAa KOTOPBIX
BBITIOJTHSIOTCS TPYIIOBBIE UM UHIMBUyaIbHbIC 3aJaHUS TI0 IPOHICHHON TeMe.

CamocTtosTenbHas paboTa CTUMYJIHPYET CTYIEHTOB K CAMOCTOATEIbHOU MPOpadoTKe
B IIPOLIECCE BBIMIOJIHEHUS KOHTPOJIBHBIX PaboT, a TAaKkKe B MPOIIecce MOJATOTOBKU K YCTHOMY
OTIPOCY, TECTUPOBAHUIO U UTOTOBOW aTTeCTALIUU.

B xoje npoBeaeHus TEKIIMOHHBIX 3aHITHH MTPeyCcMaTPUBACTCS:

-HCII0JIb30BAHKE AIEKTPOHHOTO JEMOHCTPALIMOHHOTO MaTepuasa o COBpEMEHHOM
M3MEpUTENBHON TEXHUKE;

-HCTI0JIb30BAHKE NEKTPOHHBIX YIEOHUKOB MO OT/ACIBHBIM TEMaM 3aHSATHII;

-BCTPEYH C IPEICTABUTENSIMHU MTPOCKTHBIX U 00CTyXHBaromux npennpusituii: [TAO
«MMK», OO0 «OCK», 3A0 «KoncOM CKCy; npeanonaraemblie TEMbI -BCTPEY:
«HHOBaIMU B 00J1aCTH KOHTPOJIBHO-U3MEPUTETHHOM TEXHUKNY, «IHTeIeKTyalbHbIe
MEXaTPOHHBIE CHCTEMBIY;

-aKTHUBHBIC U MHTEPAKTUBHBIE (POPMBI 00yUEHUs: BApHATUBHBIN OMPOC, AUCKYCCHUH,
YCTHBIHN OMPOC, KOHTPOIIbHAs padoTa, TECTOBBIM ONPOC, MHIUBUyaTbHAS «3aIUTa
na0opaTOpHBIX PabOT U T.J.

6 YueOHO-MeTOAUYECKOE 0OOecTiedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHOM aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUH 2.



8 YueOHO-MeTOnMUYEeCKOEe M HH(POPMALIMOHHOE 0O0ecieYeHue QU CIMILTUHBI

a) OcHoBHas JIMTepaTrypa:

1.ApramonoB 1O. C. DnexTpudeckrue U3MEpeHHs : y4eOHO-METOIUIECKOe Tocooue /
10. C. Apramonos, B. B. I'pebennnkoBa. - Marauroropck : MI'TVY, 2012. - 1 a5ekTpoH. omnr.
muck (CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/4. -

TeKCT : 2JIeKTPOHHBIM.

2. Myxanus, JI. I'. CxeMOoTeXHUKa U3MEPUTEIBHBIX YCTPOUCTB : yueOHoe rmocodue / JI. I'.
MyxannH. — 4-e usna., crep. — Cankr-IletepOypr : Jlaws, 2022. — 284 c. — ISBN
978-5-8114-0843-6. — Texkcr : anekTpoHHBIN // JlaHb : 37IeKTpOHHO-OUOIMOTEYHAs CHCTeMA. —
URL.: https://e.lanbook.com/book/205958 (nara obpamenus: 04.04.2025). — Pexxum gocryma:
JUIsl aBTOPHU3. 110JIb30BaTEIEH.

0) JonosHuTebHAS JJUTEpaATYypA:

1. Mummapér B.1O. Texauueckue n3MepeHus U mpuOOpHI : yIeOHUK I BY30B /
HInmmapés Bragumup FOpbeesud ; B. 0. Hlummapés. - 3-e uzn. - Mocksa : FOpaiir, 2024. - 377
c. - (Briciee obpazoBanue). - URL: https://urait.ru/bcode/542314 (nara oOpaiieHus:
23.09.2024). - URL.: https://urait.ru/bcode/542314. - URL.:
https://urait.ru/book/cover/10BC18A3-0BCC-414B-86FD-1C7A99C99544. - ISBN
978-5-534-12536-8.

2. XpomowH, I1. K. Dnexrporexunueckue namepenus: Yuedbnoe mocoodue / I1.K.
XpOMOWUH. - 2-€ U3]1., UCIIp. U 1011 - Mocksa : @opym, 2011. - 288 c.: un.; . - (IIpodeccuonanpHOE
obpaszoBanue). [ISBN 978-5-91134-480-1. - Tekcr : anexrponHsIi. - URL:
https://znanium.ru/catalog/product/253379 (nara oopamierus: 04.04.2025). — Pexwm goctyma: mo
TIOJIITHCKE.

3. Boneros, A.C. Metposiorus U U3MEpHUTENbHAs TEXHUKA: SJIEKTPOHHBIE CpPEICTBa
U3MEpEHUIl JJIeKTPUYECKUX BEJIMYMH : YydyeOHoe mocobue s By3oB/ A. C. Boneros,
. C. Hesnaxun, E. A. CrenanoBa. — Mocksa : M3garensctBo FOpaiir, 2024. — 103 c. —
(Beiciee  oOpaszoBanme). — ISBN 978-5-534-08498-6. — Tekcr : dneKTpoHHBIH //
OOpazoBarenbHas 1iatdpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/535171 (narta
obpartenus: 04.04.2025)

4 DneKkTpoTeXHUKa 1 A1eKTPOHHUKA B 3 T. ToM 3. OCHOBBI 3JIEKTPOHUKH U 3JEKTPHUUECKUE
U3MEpeHus : y4eOHMK M mpakTukym Uit By3oB / O. B. Kysuenos, E. A. Kynuxosa, I1. C.
Kynbruacos, B. I1. JIynuH ; nox obmeit penakuueit B. I1. Jlynuna. — 2-e uzn., nepepad. u oM.
— Mocksa : UznatensctBo FOpaiit, 2023. — 234 c. — (Bsicmiee oOpazoBanue). — ISBN
978-5-9916-8414-9. — Texkcr : anexkTpoHHbI // Obpa3oBarenbHas maTgopma FOpaiit [caift]. —
URL: https://urait.ru/bcode/511661 (nara oopamenus: 04.04.2025).

5. ArtaGekos, I'. 1I. OcHoBbl Teopun uenei / I'. . AtabekoB. — 7-e u3f., cTep. —
Cankr-Ilerep6ypr : Jlawp, 2022. — 424 c. — ISBN 978-5-507-45036-7. — Tekcr :
AJIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OUOINOTEUHAS cucTema. — URL:

https://e.lanbook.com/book/256100 (mata obpamienus: 04.04.2025). — Pexum jgocryna: amis
aBTOPH3. MOJIb30BATEIICH.

6. Hlumos, O. B. TexHuueckue cpeacTBa aBTOMATH3AIMU W YIpPaBJICHUS @ y4eOHOE
nocodue / O.B. IHumoB. — Mocksa : UHOPA-M, 2022. — 396 c. + Jlon. maTepuaisl
[DnexkTponHsIi pecypc]. — (Briciiee o6pasoBanue: bakanaspuar). - ISBN 978-5-16-010325-9. -
Tekcr : anexrponnsni. - URL: https://znanium.ru/catalog/product/1948191 (mata oOpamieHus:
04.04.2025). — Pexxum qocTyna: o MOAIHUCKE.

B) MeToauuyecKkue yKazaHus:

1. bonnapesa A. P. DnexTpuueckue u3MepeHus : MpakTUKyM [a7s By30B] / A. P.
bonnapesa ; Marautoropckuii roc. Texaudeckuil yH-T uM. I'. . HocoBa. - Marauroropck :
MI'TY um. I'. 1. HocoBa, 2022. - 95 c. - bubmmorp.: ¢. 95. - TekcT : HemocpeACTBEHHBIH.


https://host.megaprolib.net/MP0109/Download/MObject/4
https://e.lanbook.com/book/205958
https://urait.ru/bcode/542314
https://urait.ru/bcode/542314
https://urait.ru/book/cover/10BC18A3-0BCC-414B-86FD-1C7A99C99544
https://znanium.ru/catalog/product/253379
https://urait.ru/bcode/535171
https://urait.ru/bcode/511661
https://e.lanbook.com/book/256100
https://znanium.ru/catalog/product/1948191

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpammHoe obecnevyenune

HanmenoBanue o
o Ne norosopa Cpoxk nieficTBUS TMLIEH3UN
MS Off.lce 2007 Ne 135 ot 17.09.2007 OecCpovYHO
Professional
7Zip cBOOOIHO OecCpovYHO
CoDeSys cBO0OOIHO OecCpovYHO
FAR Manager CBOOOJHO 6eccpodHo

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanmne kypca

CcrlIka

HaIII/IOHaJII)Haﬂ I/IH(l)OpMaIII/IOHHO-aHaHHTHqGCKaﬂ

cucreMa — Poccniicknii HHIEKC HAyYHOTO LIUTUPOBAHMS

(PMHLI)

URL:https://elibrary.ru/project ri
sc.asp

DnexTpoHHbIe pecypebl oubnanoreku MI'TY um. I'.1.

Hocosa

https://host.megaprolib.net/ MP01
09/Web

WNudopmanmonnas cucrema - baHk JaHHBIX yrpo3
6e3omacuoctu unpopmannu PCTIK Poccun

https://bdu.fstec.ru/?ysclid=lujkqg
v7¢cnw630508962

DrekTpoHHas 0a3a nepuoIuUecKux n3ganuii East View

Information Services, OOO «1IBUC»

https://dlib.eastview.com/

denepanbHOE roCcy1apCTBEHHOE OI0KETHOE
yupexaenue «DenepanbHblii HHCTUTYT
IIPOMBIIIIJIEHHONW COOCTBEHHOCTH»

URL: http://www.fips.ru/

Poccuiickas I'ocynapcrBenHas 6ubianoreka. Karanoru

https://www.rsl.ru/ru/4readers/cat
alogues/

MC)KI[YHapOI[HaSI pe(l)epaTI/IBHaﬂ 1 IMMOJTHOTCKCTOBAsA

cripaBoyHast 6a3a JaHHBIX HAYYHBIX U3MaHUN «Springer

Nature»

https://www.nature.com/siteindex

I/IH(I)OpMaL[I/IOHHaSI CUCTCMa - HOpMaTI/IBHHe IIPaBOBLIC

AKTbI, OPTraHU3alIUOHHO-PACTIOPAAUTCIIBHBIC
JOKYMCHTBI, HOPMATHBHBIC U MCTOANYCCKUC

https://fstec.ru/tekhnicheskaya-za
shchita-informatsii/dokumenty-tzi

?vsclid=lujknksfy724757053



https://elibrary.ru/project_risc.asp
https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web
https://host.megaprolib.net/MP0109/Web
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
https://dlib.eastview.com/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.nature.com/siteindex
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053

a.450

9 MaTepuajibHO-TeXHHYeCKOe o0ecneuyeHue TUCHHUILINHBI (MO1YJIs1)

MarepuanbHO-TEXHUYECKOE 00ecTeueHrne JUCIUTUTUHBI BKITIOYAET:
1. YueOHble ayIUTOPUU AJIsi IPOBEIACHUS 3aHATHI JIEKIIMOHHOTO THIIA
MynbsTUMeINIHBIE CPEACTBA XPAHEHUs, IIepefjaud U IpeJCcTaBlIeHus nHpOpMaIu,

2. YyeOHast ayquTopus AJisl IPOBEACHHUs IaOOpaTOPHBIX paboT: 1abopaTopust

OJICKTPHUYCCKUX HSMepeHI/Iﬁ

JlaBopaTopHble YCTaHOBKH, U3MEPUTEIbHbBIE TPUOOPHI AJIs1 BBITOTHEHHS

nabopaTOpHBIX padoT (a.454,444):

BosbT™METP B7-36 — 1 miT.;

BosbT™METp B7-38 — 1 mit.;

BosibT™METp BP-11 — 3miT.;

ocrmutorpad C1-112 — 1mr.;

naboparopHslii cren] «M3ydeHne XxapakTepUCTHK TPAH3UCTOPOBY;
nabopaTopHbIi cTeH «JlaTunkKu TexHoJornueckor nadopmaruny, J[TH;
nabopaTopHast yctaHoBKa «Orpenenenue napamerpoB [1-perynstopay;
nabopaTopHast yctaHoBka «Ormpenenenue napamerpoB [I1-perynstopay;
nabopatopHslii crern «uddepeHnmansHo-TpaHcHOpMaTOPHBIN PE0Opa30BATENbY;
nabopatopHslii ctenn «M3Mepenune nedopmanuii TEeH30pE3UCTOPAMI;
[Tepconanbubie KoMITbIOTEPHI ¢ makeroM MS Office, Beixomgom B MHTEpHET U €

JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNIbHYIO CPEy YHUBEPCUTETA

3. ITomereHus A1l CaMOCTOSITENILHOM paboThl 00yUaOLIUXCSI
[Tepconanbubie KoMIbIOTEPHI ¢ makeTom MS Office, Beixomom B HTEpHET U ¢

JIOCTYIIOM B AJICKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTeIbHYIO CpeAy YHUBEpCUTETA (a.

448)

4. YyeOHble ayAUTOPUHU I TPYIIOBBIX U MHAUBHUAYaAJIbHBIX KOHCYJbTAIUH,

TEKYIIETO KOHTPOJIA U MPOMEKYTOUHBIX KOHCYJ'II)TaIII/Iﬁ

Jlocka, MynbTUMEINITHBIN TPOEKTOP, 3KpaH (a. 454, 450)
5. Ilomemenue st XpaHEHUs ¥ TPOPUIAKTUIECKOTO 00CTYKUBAHUS yUEOHOTO

o0opyoBaHUs

Crennaxu aJisi XpaHeHHUsS] y4eOHO-METOUYECKUN TOKyMeHTaIuu (a. 445)



Ipuioxkenne 1

YueOHO-MeTOANYECKOE 00ecTIeYeHrne CAMOCTOSITEILHOIH padoThl 00y4yaromuxcst

ITo nucnumuinHe «QIEKTpUUYECKUE U3MEPEHU» NIPEAYCMOTPEHA AYAUTOPHASI U BHEAYIUTOPHAs
caMoCTOsTeNIbHas paboTa 00yUYaroIIUXCsl.

AynutopHas caMOCTOSITENIbHAs paboTa CTYIE€HTOB IIPEAIIOJAraeT BbIIOJIHEHUE U 3aLIUTY
71a00paTOPHBIX PaboT, pelieHHe KOHTPOJIbHBIX 3ajay.

Ilepeyennb

JIa0opaTOpHBIX padoT

Bomnpocs! k 3amure

1. Onpenenuts NOHATHA: (U3NUECKas BEIMUUHA, U3MEPEHUE, U3MepsieMast
BEJINYUHA.

2. OnpenenuTb NOHATHS: SHEPreTUYECKHe U NTapaMeTpUYeCcKUe BEIUUUHBI,
IIPOCTBIE U COCTABHBIE; IPUBECTHU IPUMEPHI.

3. OnpenenuTb NOHATUS: €AMHUIBI (PU3MUECKUX BEJIMYMH, CPEICTBA M
METOABI U3MEPEHU, PE3YNIbTAT U3MEPEHUS; IPUBECTH IIPUMEPBL.

IToBepka 4. OObSICHUTh CYThb METO/Aa CPaBHEHUS; IPUBECTH IPHUMEPHI METOA0B
aMIIepMETPOB, CpPaBHEHHS.
BOJITMETPOB 5. OOBACHUTH MOHATHE: MEpa, IPUBECTH IPUMEPHI MeEp.
6. OOBACHUTh TOHATHE: W3MEPHUTEIBbHBIM IpeoOpa3oBaTeNb, BHJBI
npeoOpa3oBareseil.
7. OOBSICHUTh TMOHATUE: U3MEPHUTENbHBIM NpuOOp; KiIaccuPUKaus
U3MEPUTENBbHBIX TPUOOPOB 110 CTPYKTYPHOMY IIPU3HAKY.
8. IIpyHIMI ~ AEWCTBUSA  MAarHUTONIEKTPUYECKOTO  U3MEPUTEIBHOIO
MEXaHHu3Ma
1. KakoBbl mNpuHIUOBI JAEWCTBUS U KOHCTPYKTHBHBIE OCOOEHHOCTH
MU3MEPUTENBHOTO TOKOBOT'O IIIYHTA U JEJINTENS HAIPSKEHUI?
2. KakoBbl TpUHIMIBI JEWCTBUS W KOHCTPYKTHBHBIE OCOOEHHOCTH
TpaHcdopmaTopa Toka U TpaHchopMaTopa HanpsHKEHUs?
3. KakoBbl TpUHIMIBI JEWCTBUST W KOHCTPYKTHBHBIE OCOOEHHOCTH

JlaTumku Toka
Y HaNpPsSHKEHUS

UHTETPaJIbHBIX JATYMKOB TOKA U HAMPSKEHUS?

4. Kakyue OCHOBHBIE TOIPEUIHOCTU €CTh y JAaTYUKOB TOKA U HAIPSLKEHUS,
KaKOBBI UX MMPUYUHBI U IyTH CHUKEHUA?

5. KakuMu TeXHUYECKMMU XapaKTepUCTUKaMHU JIOJKHBI 00J1a7aTh TaTYMKU
TOKA JIJIsl CHYPKEHUS TOTPEIIHOCTEN U3MEPEHUS

6. KaknMu TeXHUYeCKUMU XapaKTePUCTUKAMH JIOJDKHBI 00J1aaTh JaTYNKH
HaNPSDKEHUS I CHUOKEHMSI TIOTPEIIHOCTEN U3MEPEHUs

7.Kakue M3 pacCMOTpPEHHBIX JaTYMKOB 0O0JanaroT
TEXHUYECKUMHU XapaKTePUCTUKAMU U ToYeMy?

HanJ1y4lInuMu

N3mepenue 4acToThl ¢
TTOMOTIIBIO
ANEKTPOHHOTO
ocmmniorpada

1. 3105KUTh CyTh OCHOBHBIX METOJIOB U3MEPEHUS YaCTOTHI.

2. HapucoBath cxeMy U3MEpEHHS YacTOThl OCIIIIOrpaduuecKuM
METOJOM JIMHENHON pa3BEPTKH.

3. 3n0%uUTh METOIMKY MOACYETa HEU3BECTHONW YacTOTHI IPU CPaBHEHUU
gacToT 1o ¢urypam Jluccaxy.

4. HapucoBatb cxeMmy JJsl CpPaBHEHMs 4acTOT NPH KPYroBOW pa3BepTKE U
METOAMKY OINPEEIECHUS] HEU3BECTHOM YaCTOTBHI.

Hccnenosanne mocta
IIOCTOSIHHOT'O TOKa

1. B uém paznnuue Mex1y MacCUBHBIM M HAarpyXEHHBIM MOCTaMH?

2. Yto HaA3bIBAETCS YYBCTBUTEIBHOCTHIO MOCTA?

3. OT yero 3aBUCUT YYBCTBUTEIBHOCTh TACCUBHOTO MOCTa?

4. Kak onpenenuTs 4yBCTBUTEIbHOCTh HArPYKEHHOTO MOCTa?

5. Ilycts 3anmanbl compoTuBieHHe Iuleda R u ero wnsmenenue AR,
BHYTPEHHEE CONPOTUBICHUE M TOK IIOJHOIO OTKJIOHEHWs Yykaszartens M.
OcTtajpHble TUIEYH MOCTa MOYKHO BBIOMpaTh Npou3BOJIbHO. Kakumu oHU




Ilepeuennb

J1a00paTOpPHBIX padoT

Bonpocsl k 3ammure

JOJDKHBI  OBITh, YTOOBI TpH JaHHOM 3HaueHMH AR W HEU3MEHHOM
HaNpsDKEHUM WCTOYHHMKA IIMTaHMS IOJYYUTh HauOONblIee OTKIOHCHHE
CTpEJKHU yKa3aTeis?

N3mepeHnne MarHuTHOM
WHIYKIIUU
IIOCTOSIHHOTO
MarHMTHOI'O HOJIS C
MIOMOIIBIO
U3MEPUTEIBHON
KaTyLIKU

1. HapucoBaTh 3CKH3bI NMEPBUYHBIX STAJIOHOB MArHUTHOM WHAYKLIHUU H
MarHiTHOTO TIOTOKA.

2. BeiBectu dopmyny 3.1.c., uaaykrupyemon B UK npu eé BHeceHnu B
MarHMTHOE TOJIE.

3. Onpenenuth oxugaemMyo nojsipHocts 3.4.c. UK npu e€ BHeceHuu B
MarHiTHOE TIOJIE.

4. Hanucate dopMyny uis ompeiesieHus HanpsKEHHOCTH MarHUTHOTO
nosst ¢ nomouisro NK.

5. Beiectu hopmyny mist onpenenenus ¢ dexruBaoro ceuenus UK.

6. BeiBectn  dopmyny s ompepencHus 4gyBcTBUTeNbHOCTH WK K
M3MEHEHUI0 MarHUTHOTO TIOTOKA.

7. BeiBectn  popmyny s
CUHYCOHMIaJIbHOM MarHUTHOM TIOJI€.

8. Hamucate Qopmyny mis omnpepencHUs HANPsHKEHHOCTH MarHHTHOTO
T0JIA B LIEHTPE KAaTyIIKH [ enbMromnbla.

9. ChopMynmupoBaTh  YCIIOBUS  YBEIMYCHHUS  YYBCTBUTEIBHOCTH K
M3MEHEHUI0 HHAYKIMK cxeMbl ¢ UK u uHTerparopomM HampsKeHusl.

10. ChopMynmupoBaTh  yCIOBHS ~ YBEJIMYEHUS UYyBCTBUTCIBLHOCTH K
M3MEeHEeHUI0 HHAYyKImK cxembl ¢ UK u nHTerparopom Toka.

HU3MCPCHUA MAar"HuTHOI'O IIOTOKa B

I[aT‘II/IKI/I MAarauTHOI'O
10JI4

1. KakoB mnpuHOMIT pabOThl TEPKOHA, OCHOBHBIE IPEUMYILIECTBA U
HE/IOCTAaTKU TaKUX JaTYUKOB?

2. KakoB npuHIHI paboTHl TaTYNKOB XO0JIIa, OCHOBHBIE TIPEUMYIIIECTBA K
HE/IOCTATKU TaKUX JaTYUKOB?

3. KakoB npuHIun paboThl MAarHUTOPE3UCTOPOB, OCHOBHBIE MPEHMYIIIECTBA
U HEJIOCTAaTKU TaKUX JTaTYUKOB?

4. OnuuuTe 00IIYI0 CTPYKTYpPY JaTYUKOB MarHUTHOTO TOJIsA?

5. HazoBute auamnazoHsl H3MEpEHHs] MArHUTHBIX MOJIEH AaTYMKOB X0Jula U
MarHuTOpe3UCTOpPOB?

6. KakoBa nmpeanoururensHa 001acTh IPUMEHEHHUS KaX/10T0 U3 IaTYHUKOB,
TIPEACTABICHHBIX B Ja0OpaTOpHOIl padoTe?

N3mepenue
nedhopmaruii ¢
IIOMOILIBIO
TEH30PE3UCTOPOB

1. YTo Takoe TEeH304yBCTBUTEIBHOCTh MaTepuaa?

2. Kak 3aBUCHT TE€H309yBCTBHTEIHHOCTh HAKIIEEHHOT'O TEH30PE3UCTOpA OT
€ro KOHCTPYKIIMHM U MaTepuasa CBsI3yIIIero?

3. Kak, 3Hast OTHOCUTENHFHOE H3MEHEHHUE COITPOTHBIICHUS TEH30PE3UCTOPA,
HalTHU €r0 OTHOCUTENBHOE Y/UIMHEHNE?

4. OnpenenuTth MOHATHUS: CUIIa, 1edopMalins, HanpsHKEHUE.

5. OnpenenuTs NOHATUSA: MOIYJb YIPyrocTd U kodgduuueHt Ilyaccona.

6. Uemy paBHBI MOYIIb yIIpyrocTu U K03 dunment [Tyaccona mist cramm?

7. Kak, 312 nedopMaruio cTepxHs, ONpeeuTh YCUIUe, AeUCTBYOIIEe
Ha CTEP)KEHb?

8.Kak wu dewm
TEeH30pe3ucTopa’?

HU3MCPUTH KOB(b (I)I/II_II/ICHT TCH30YYBCTBUTCIILHOCTU

IIpumep BapuaHnTa KOHTPOJILHOM padoThl Nel

1. U3mepenue HanpspkeHus TpeyroiasHoit dopmsl (ka =1,33; kd = 1,25) ocymecTBasiercs
IMUKOBBIM BOJIBTMCTPOM. OHpeI[CHI/ITB CPCAHCBBINIPAMIICHHOC U 3(1)(1)€KTI/IBHO€ 3HAYCHUC U3MECPSACMOTO
HanpsHKEHUs, €CIIM B MPOLecce U3MEPEHUs BOJbTMETP nmokaszan 110 B.




2. 3mepenue HanpsHKeHUs B BUJIE MTOCIE0BATEIbHBIX UMIYIbCOB T=SMC; T=100Mc
(ka =kd = 1/7k3) ocymrecTBisiercs: BOIBTMETPOM > PEKTHBHBIX 3HAYCHHI. ONPEEINTS
CPEIHEBBINPSAMIEHHOE 3HAaYEHUE U3MEPSEMOI0 HANIPSDKEHUSI U OTHOCUTENIBHYIO MTOTPELIHOCTD
M3MEPEHMS, €CIIH B MPOLIECCE U3MEPEHMS BOJIBTMETP nokazain 250 B.

3. BeiBectu popmyity s onpeneneHus 3pHeKTUBHOIO U CPEIHEBBITPSIMICHHOTO HANPSKEHUS U
onpenenuts 3HaueHus Ka u K¢ ans curnana, 3agannoit popmer.

IIpumep BapnaHTa KOHTPOJILHOIH padoThl Ne2

1. PaccunTtarh 3Ha4€HHE CONMPOTHBIICHUI PE3UCTOPOB IIIYHTA JUIsl pACIIUPEHUS MIPEACIIOB
MarHUTORJIEKTPUIECKOTO MUJUTHAMIIEPMETPa ¢ TOKOM TOJTHOTO OTKJIOHEHUS lg, BHYTpCHHUM
conpotusienueM Ry 1o 3nauenus |. Caenars BbIBOI (hOPMYIIBI 7151 onipeieieHus Ry,.

2. OnpenenuTh 3Hau€HUE 100aBOYHOTO COMPOTUBIIEHHUS Ul PaCILIUPEHMSI IPEIEIIOB
MarHUTO3JIEKTPUUYECKOTO BOJIBTMETpa ¢ npeaenoM usmeperus Up u Ry 11t pacimpenus npeneaon
u3Mepenus 10 U.

3. Paccuurats 3Ha4eHHs cONpOTUBICHU pe3ucTopoB R, Rz, R3 MHOrOMpeaensHOTO MmyHTa 11
pacIMpeHus MpeAesiOB MArHUTOIICKTPHIECKOTO MEUKPOAMIIEpMEeTpa ¢ TOKOM MTOJTHOTO OTKIOHEHuUs lo,
BHYTpEHHUM comnpoTuBicHueM R .Hosbie mpeaenst uamepenust TokoB: I, bulz (I; < I, < I3).

[punsats paBabM 200-N Om (N — HOMep BapuaHTa).
Ra

—

e B 1 8]
o ]:3 :[2 sl |

4. OnpenenuTh 3HAYEHUS COTIPOTUBIICHUH 100aBOYHBIX pe3ucTopoB R1, Ry, R3, R4 B ienu
MHOTOTIPEICIEHOTO MarHUTOYIEKTPHUECKOTO BOJIBTMETPA, KOTOPBIN MPeTHA3HAYCH ISl H3MEPEHUS
HaANPsDKEHUS B YeThIpex auamna3zonax ¢ Bepxuumu npenenamu U;=30 B, U,= 50B, U3=100B, U,=200B,
€CJIM TOK MOJIHOTO OTKJIOHEeHUs BobTMeTpa paBeH (10+N) MA, a conporusienne RO =(400+10N)

Om.
=+ 3B 0B 100 B 200 B
‘m ml@lm R

5. OnpenenuTs COMPOTHBIICHUS IIYHTHUPYIOMIETO | J00aBOYHOTO PE3UCTOPOB, KOTOPHIE
HE0O0XO0IUMO TOJIKIIFOYNTh K MAarHATOAICKTPUICCKOMY MIJIIHAMIIEPMETPY C TOKOM ITOJTHOTO
OTKJIOHEHHUS lg, BHYyTPEHHHM COMPOTHBICHUEM R, 4T00bI M3MepsTh TOK | 1 Hampshkenue U.

IIpumep BapraHTa KOHTPOJILHOM padoThl Ne3

1

1. MocTtoBble cxembl, peHa3HaYeHHbIE [Tl U3MEPEHUs MHAYKTUBHOCTEH KaTyiek L (¢
aKTUBHBIM CONPOTHBIIEHHEM R1), ypaBHOBEIIECHBI. 3aMucaTh yCJIOBUE PAaBHOBECHUSI U ONPEICTUTD
MHAYKTUBHOCTh KaTyumiku Lj u conpoTtuBnenus pesuctopa R; 1o Bapuanry.



& U & o~ B
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2. MocTOBBIE CXEMBI, IPEHA3HAYCHHBIE Ul U3MepeHus: eMKocTel C1 KOHJIEHCATOPOB ¢
HoTepsAMU (IIOTEPU YUYUTHIBAIOTCS CONPOTUBIEHUAMU R1) ypaBHOBeEIIEHbI. 3anucaTh yCI0BUE
paBHOBecHs U onpenenuthb napamerpsl Ri, C1 umtg 81, rie 61 — yrois AUIEKTPHUUECKUX OTEPh
KoHAeHcaTopoB C1. PacueTs! BBINOIHUTD NIPU YCIOBUH, YTO KOHIeHcaTOphl Cy, C3 u C4 HE HMEIOT
0TEPh, MOCTOBAs CXeMa IMUTACTCS IIEPEMEHHBIM HanpsbkeHueM ¢ yactotoi f=50 I'u (a) u f=0,5xI"'1t

().

R[ I,- R~

a)



punioxenne 2

OIIeHO‘lHLIe cpeacrea JJid MPOBEACHUA HpOMe)l(yTO‘IHOﬁ aTrTreCralumn

a) HJIaHI/IpyeMbIe pe3yJbTaThbl oﬁyqennﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KYTO‘IHOﬁ arrecramum:

CTpyKTypHBIii
AIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHovHbIe CpeACTBA
KOMIIETEHINH
YK-1 CnocoGeH ocymecTBJSITh NOMCK, KPUTHYECKUI aHAJM3 U CHHTe3 MHGOpPMALUN, TPUMEHSITh CUCTEeMHbIH MOAXO0/ /ISl pellleHUs] MOCTABJIEHHBIX
3a1a4
YK-1.1 AHanu3upyeT 3a/1ady, BeIIENSS ee 0a30BbIe Ilepeuens meopemuueckux 60npocos K 3auemy:

COCTaBJIAIOIINCE, paccMaTpuBacT n
npeaiiaract BO3MOXKHBIC BAapUAHTBI
PCIICHUA IIOCTaBJICHHOM 3aJa4ud, OLICHUBasA
HUX J0CTOMHCTBA U HEAOCTATKH

1. CpexncrBa usmepenuit

HBOo~No T RWN

12.

13.
14.
15.

16.

17.
18.
19.
20.
21.

0.

OcHOBHBIE CBEICHUS O MIOIPELIHOCTAX CPEACTB U3MEPEHUN
DneMeHTapHbIe CTATUCTUYECKUE OLIEHKH Pe3yJIbTaTOB U3MEPEHUN
DNEeKTPOTEXHUYECKHE U3MEPUTENIbHBIE TPUOOPHI
MarsuTo3JIeKTPUYECKU N3MEPUTENBHBIM MEXaHU3M
ONEeKTPOMAarHUTHBIN U3MEPUTEIbHBIA MEXAHN3MY
DNeKTPOAMHAMUYECKUI N3MEPUTENIbHBIN MEXaHU3M
DeppoaArHAMUYECKUN U3MEPUTEIIBHBIA MEXaHU3M
N3mepenue nepeMeHHBIX TOKOB € IIPeoOpa3oBaHUEM

OO0ume 3amMmevyanus

3HaueHUs U3MEPSIEMbIX HaIlPsHKEHUN

[TpuGops! BEITPSIMUTENBHON CUCTEMBI I U3MEPEHUS aMILIUTYIHOTO,
CPEIHEBBINPSIMIEHHOTO U 3((EKTUBHOTO 3HAYEHUI

Da304yBCTBUTEIBHBIE U3MEPUTEIIBHBIE CXEMBI

TepmonnekTpuueckue npuoopsl

Bnusinue ¢hopMbl KpHBOI H3MEPSAEMOT0 HANpsHKEHUS Ha MTOKa3aHUs
BOJIBTMETPOB B 3aBUCUMOCTH OT UX KOHCTPYKLIHH

N3mepenue u peructpanysi MTHOBEHHBIX 3HAYECHUN U3MEHSIOLIUXCS BO
BPEMEHH BEJINYNH

OO1u1re cBeieHUs ¥ MPUHLIUN IeHCTBUS ocuuiuiorpaga

Pa3BépTtka usobOpakeHus

Kanubparopsr

MOoCTOBBIE H3MEPUTENBHBIE CXEMBI

OO0m1re 3aMe4aHusi 0 MOCTOBBIX CXeMax




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

22. Moct Buna9

23. Moct Makcsemia — Buna

24. Mocrt I'protiimaxepa

25. H3mepeHuss MarHUTHBIX BEJIMYHH

26. OCHOBHBIC MAarHUTHBIE CBOWCTBA

27. MeTposoruuecKiue OCHOBbI MarHUTHBIX U3MEPEHUI

28. M3MepeHust MAarHUTHON MHYKIIMW, MAHUTHOTO TTOTOKA M HANPSHKEHHOCTH
MarHUTHOTO TIOJIS

29. H3MmepeHue XxapaKTEpPUCTHUK MarHUTHBIX MaTepHaIoB9

30. H3mepeHue HEATEKTPUUYECKUX BEINIHH

31. IIpeoOpa3oBarenu MEXaHUYCCKUX BETUIHH

32. TepMmonyeKTpHUECKUE TPE0OPa30BATEIH TEMIIEPATYPHI

33. TepMmope3ucCTUBHBIC TPEOOPa30BATEIN TEMIIEPATYPHI

Ilpumepot npaxmuueckux 3a0anuil 014 3a4ema.

1. MarauTosneKTpuuecKuii U3MEpUTENbHBIN MEXaHU3M: HapUCOBATh
KOHCTPYKIIUIO U OOBSICHUTH TMPUHIUN IEHCTBUS; HAITUCATh OCHOBHOE
ypaBHEHHUE, XapaKTePU3YIOIIee 3aBUCUMOCTH YTJIa TOBOPOTA OT U3MEPSIEMOTO
TOKa; OOBSICHUTH KaKOI TOK MOKHO U3MEPSITh; BH/I IIKAJIbI.

2. OnpeenuTh MOrPENTHOCTh TIPY U3MEPSHHUH TOKA aMIIEPMETPOM C
HOMHHAIIBHEIM TOKOM IH = 30A, kiacca Tou”ocTu 1,5, eciiu nmoka3zaHus
amnepmertpa [=10A.

3. DNeKTpOMarHUTHBIA U3MEPHUTENBHBIN MEXaHU3M: HAPUCOBATh KOHCTPYKIIUIO U
OOBSICHUTH TIPUHIIMIT ICHCTBHS ;- HAITUCATh OCHOBHOE YpaBHEHHUE,
XapaKTEPU3YIOIIEe 3aBUCUMOCTb YIJIa IOBOPOTA OT U3MEPSIEMOT0 TOKA;-
0OBSICHUTH KAaKOH TOK MOYKHO U3MEPSITh; €CITH U3MEPSITH MOCTOSTHHBIN TOK MPH
YBEJIMUEHUU ¥ YMEHBIIICHUU CHIIBI TOKA, OYAYT JIM MMOKa3aHUS OJMHAKOBHI
(OTBET OOBSICHUTD).

4. OnpenenuTh MOKa3aHUS BOJBTMETPA, €CIIM Ha €T0 BXOJ MO/IaHa
MIEPUOINYECKAs MOCIEA0BATEIBHOCTD MPSIMOYTOJIBHBIX UMITYJIBCOB C
MaKCUMaJIbHBIM 3HaueHneM Um=141B, gactoroii ciemoBauns f0=10kI 1,
MIEPUOIOM CJIeIOBaHMs UMNYIbCOB tn=1MKc. Halitu addexTuBHOE 3HaUEHNE




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

Usdd, ncnonb3ys nokazaHus BOJIbTMETpa. BolbTMETp MMeeT KBaApaTUIHbIH
npeoOpa3oBaTelb, BXO 3aKPBITHIH, IIKaIa IporpajynpoBaHa B
JICUCTBYIOIINX 3HAUYCHHUSX CUHYCOMJIAIbHOTO HANPSKCHUSL.

5. Bo ckombKO pa3 geicTByomIee 3HaUeHHE | 13MepsaeMoro CHHYCOHIAIbHOTO
toxa | = ImSINOLG e cpenHero 3HaueHHs (TIOCTOSIHHOW COCTaBIISIONICH)

I, =1 . . N

TOKa A~ 0 Ha KOTOPBI pearupyer BhITPSIMUTEIbHBIN (ICTEKTOPHBDII)
MHJUTHaMIIepMeTp: 1) ¢ 0JJHOMOIYIIEpUOTHON CXEMOW BBINPSMIICHHS; 2) C
JIBYXITOJIYIIEPUOIHON CXEMOM BBIIPSIMIICHUS?

YK-1.2

Omnpenensier, MHTEPIPETUPYET U
pamKkupyeT HHPOpMaILHnio, TpeOyeMyro
U1l peLIeHUs TIOCTaBJICHHOH 3a/1a4H;
OCYILIECTBIISIET MOUCK NH(OPMALIUHU 110
Pa3IUYHBIM THUIIAM 3alpOCOB

Ilepeuens meopemuueckux 60npocos K 3auemy:

1. Onpenenuts NOHATHS: pU3HUECKAs BEIUYNHA, U3MEPEHUE, U3MepsieMas BeJIHIUHA.

2. OnpenenuTb MOHATUSA: SHEPreTUYECKUE U apaMEeTPUUECKUEe BEeIMYUHBI, IPOCTHIE U
COCTaBHbIE; PUBECTU PUMEPHI.

3. OnpenenuTh MOHATUA: €JUHMLBI (U3NYECKUX BEJIMYMH, CPEACTBA M METOMAbI
U3MEpEHUH, pe3yIbTaT H3MEPEHHST; IPUBECTH MPUMEPHI.

4. OOBACHUTH CYTh METO/A CPABHEHUS; IPUBECTU IPUMEPBLI METOJIOB CPABHEHUS.

5. OOBSACHUTH MOHSTHE: MEpPA, TPUBECTU MTPUMEPHI MEP.

6. OOBACHUTH MOHATHE: U3MEPHUTEIBbHBIIN Tpeobpa3zoBaTeib, BUAbI IpeoOpazoBaTesei.

7. OOBSCHUTh TOHSATHE: H3MEPUTEIbHBIA NpUOOpP; KiacCUpUKALUS H3MEPUTEIbHBIX
nprOOPOB MO CTPYKTYPHOMY MPU3HAKY.

8. OnpenenuTh OCHOBHBIE MTAPAMETPBI IEPEMEHHOTO TOKA: YaCTOTa, IEPHUO/I, AMIUTUTYTY
WIA TIMKOBOE 3HaueHue, 3(QeKTuBHOE 3HAUEHUE, CpelHee U CPEIHEBBITPIMICHHOE
3HAYCHUSI.

9. JloGaBouHblE  PE3UCTOpPbI, ypaBHEHHs  MpeoOpa3oBaHUs, KOHCTPYKTUBHOE
HCTIOTHEHUE, 0COOCHHOCTH MCIIOJTHEHHS U TIPUMEHEHUS TIPH TIEPEMEHHOM TOKE.

10. lenutenu HanpsHKEHUs, BO3MOXKHbBIE KOHCTPYKIUH, K03 DUIIMEHT npeodpa3oBaHus,
JOCTH)KEHHUE €r0 TIOCTOSTHCTBA Ha TIEPEMEHHOM TOKE.

11. lyHTHl, ypaBHEHUE IMpeoOpa3oBaHUs, KOHCTPYKTHBHOE HCIOJHEHHUE, MOA00p
BEJIMYMHBI ITyHTA, CIOCO0 BKITFOYCHUSI.

12. KonpeHcatopuble W WHAYKTOPHBIC JEIUTENH HANpPSHKEHHUS, WX KOHCTPYKIIMH,
ypaBHEHMsI IpeoOpa30BaHus, OIPEIIHOCTH.

13. U3mepurenbHble TpaHchOpMaTOpbl HANPSOHKEHHS, CTaHIAPTHL, PEXHUM paloThI,




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

MapKHPOBKa BBIBOJOB, (ha30BbIE COOTHOILICHHUS, CIIOCOOBI BKIIOUEHUSI.

14. .HomuHaIBbHBIN u JEHCTBUTEITHLHBIN kodurmeHt TpaHchopmaIuu
TpaHnchopMaTopa HampsHKEHUs, KIACChl TOYHOCTH, (HAa30BBIA CIBUT MEXKAY NMEPBUYHBIM U
BTOPUYHBIM HAIPSKECHUSAMH.

15. U3mepurenbHbie TpaHC(HOPMATOPI TOKA CTAHJAPTHI, PEXKUM PabOThI, KOHCTPYKIIHS,
MapKUPOBKA BBHIBOJIOB, (ha30BbIe COOTHOILIEHUSI, CIIOCOOBI BKIIOUCHHUS.

16. Kak paccuutarh BeNIWYMHY HArpys3Kkd, MOJKIOYaEeMON K TpaHchopMaTopy TOKa Ha
gactoTe f, HCImonb3ysl MacmopTHEIC JaHHBIC TpaHc(hopMaTopa Toka st 9acToTsl 50 I,

17. llpuHiun  necTBUST W KOHCTPYKIMSI TEPMORJIEKTPUYECKHX Mpeobpa3oBaTeneit
[IEPEMEHHOT0 TOKa B IIOCTOSIHHOE HAIpSDIKEHHE; ypaBHEHHUE IpeoOpa3oBaHMs, Kiacc
TOYHOCTH.

18. 3mepuTenbHble  BBIIPSIMUTENNA  CPEIHETO 3HAYEHHUS; CXEMbI, ypaBHEHUS
npeoOpa3oBaHus.

19. M3MepuTeNbHBIA BBIIPSIMUTENh aMIUIATYJHOTO 3HAYEHHUS C OTKPBITBIM BXOJOM,
CXEMa, BXOJJHOE CONPOTHUBJICHNE, KAKOE HANPSKEHUE UM U3MEPSIOT.

20. OOBsICHUTE  PabOTy H3MEPHUTEIBHOTO TpUOOpa CO CTPYKTYpHOH CXEMOW
YPaBHOBEUIMBAHUS.

21. O0BsAcHUT, pabOTy W3MEPHUTEIBHOTO TPUOOpa CO CTPYKTYPHOH CXEMOM
CMEIIaHHOTO NPe0Opa3OBaHMSL.

Ilpumepvt npakmuueckux 3a0anuil 011 3a4ema:

1. IIpuGop MarHUTORJIEKTPUYECKON cHCcTeMbl HMeoUMi KaTymky ¢ Rp=200mM,
paccuuTaHHBIM Ha mNpeAenbHbld TOK 10MA, mpu KOTOpPOM NOJABHKHAs 4acTb CHCTEMBI
noiyyaer HauOoibilee OTKIOHeHHe. IlycTb 3TOT mpuOOp HCHONB3YIOT B KayecTBe
BOJIbTMETpa Mpenen uaMepeHus Hanpspkenus 100 B, onpenenuts BeUyuHy 100aBOYHOTO
COIIPOTHUBIIEHUS], KOTOPOE HY>KHO IOCIIEI0BATEIbHO COEAMHUTH C TPUOOPOM.

2. PaccumTarh mapameTpsl Iied MOCTa YHTCOHA IOCTOSHHOTO TOKa. OXHHUM ILIEUYOM
MOCTa SIBJISETCS] peOoCcTaTHBIN IpeoOpa3oBaTellb NepeMeNeH s B aKTUBHOE CONPOTUBIICHNE
C MaKCUMaJIbHBbIM 3HaueHueM comnpotupieHuss R1=100 OMm, kotopoe ymensmaerca 10 R2
=80 OM 1pu NOJIHOM NEepeEMEIIEHNHU. PaccuntaTh CONPOTUBIIEHHS OCTAJIBHBIX IJIEY MOCTA
JUIs TIoJTydeHus HanpspbkeHus Ha Harpyske U = 100 OM 1pu MOJIHOM MEepeMENICHUH.
Hanpspokenne nutanust Unut = 5 B, conpotusiienue Harpy3ku Ru = 1000 Owm.

3. [loreHnmoMeTpuyecKkuid TpeoOpa3oBaTeb TMEPEMEIICHUsT CO CpeaHeld TOYKOM C




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

aKTUBHBIM corpotuiaeHreM R =200 OM noaxio4€H K MICTOYHUKY IUTaHUS TIOCTOSIHHOTIO
toka UIl = 10 B. Harpy3ka npeoOpa3zoBateniss BKIOUYEHA MEXIY CPEIHEH TOUYKOW W
nBkkoM. [loctpouTs rpadukm 3aBUCHMOCTH HampspbkeHust Ha Harpy3ke Rul = 1000m u
Ru2 = 1000 Om

4. VI3meputenbHbI MEXaHW3M UMEET HOMUHAJIbHBIN TOKa [H = SMA U conpoTuBiieHue
150M. Haiitu BenuuuHBl JOOABOYHBIX CONPOTUBICHUN M TPEX MpEAesoB HW3MEpEHUs
Hanpsiokenus: 3B, 15B, 150B.

5. M300pa3uth ocumiuiorpaMmmy, MOJIy4eHHYIO Ha 9KpaHe ocuuiuiorpada, eciau Ha Y -BX0]
IOAETCsL UCCIElyeMOE CHHYCOMIAIBHOE HalpsbKkeHue ¢ nepuogoM T=2mc, Ha X-BXOJ -
JUHENHHOoe pa3BEpThIBarolee Hanpspkenue ¢ TP=4mc, Bpems npsamoro xoja jiayda tnp=3mc,
BpeMs oOpatHoro xoja iayda toop=1mc. DJIT Bo BpeMst 0OpaTHOr0 X0Aa HE 3aupaeTcs.

YK-1.3

[Tpu 06paboTke HHPOPMALIUK OTINIAET
(bakThl OT MHEHUH, UHTEPIIPETALHA,
OIICHOK, () OPMHUPYET COOCTBEHHBIE
MHEHUS U CYKJIEHUS, apTyMEHTUPYET
CBOM BBIBOJIbI M TOUKY 3pEHUS

Ilepeuenvy meopemuueckux 60npocos K sauemy:

1. Kak paccuntarh BeIMYMHY Harpy3ku, MOJKIIOYaeMON K TpaHchopMaTopy TOKa Ha
yactote f, MCrosb3ys nmacmopTHRIC JaHHBIC TPaHCPOpMaTOpa ToKa /it 4acToThl 50 I'11.

2. IlpuHumn JefcTBUS M KOHCTPYKIMS TEpMOIJIEKTPUUYECKUX HpeolOpa3oBaTeneit
NEPEMEHHOTO TOKa B IIOCTOSHHOE HAampsDKEHUE, YpaBHEHHE TpeoOpa3oBaHUs, KIIace
TOYHOCTH.

3. V3meputenbHBIE  BBIIPSIMUTENN  CPETHETO 3HAYCHUS; CXEMBI, YpaBHEHHS
npeoOpa3oBaHusl.

4. I3MepuTENbHBINA BRITPSIMATENb aMIUTUTYAHOTO 3HAUEHHSI C OTKPBITBIM BXOZIOM, CXEMa,
BXOJIHOE€ CONPOTUBIICHHUE, KAKOE HANPSKEHUE UM U3MEPSIOT.

5. OObscHUTH paboTy U3MEPUTENHLHOTO Mpudopa €O CTPYKTYpPHOM cXeMoi
YpaBHOBELIMBAHMUA.

6. OO0BsICHUTD PabOTy U3MEPUTEIHLHOTO MPUOOPa CO CTPYKTYPHOU CXEMOM CMEIIaHHOTO
npeoOpa3oBaHusl.

Ilpumepovl npakmuueckux 3a0anuil 01 3auema.

[TprOop MarHUTORIEKTPUUECKON CUCTEMBI UMEIOIIHM KaTylKy ¢ Ry=200M, paccunTaHHbIN
Ha npeaenpHbld TOK 10MA, IpuM KOTOpPOM NOJIBMYKHAs YacThb CHUCTEMBI IOJy4aeT
HauOoubLIee OTKIOHEHUE. [1yCTh 3TOT MpUOOp UCIIOIB3YIOT B KAUECTBE BOJIBTMETpPA MpeIell
n3Mepenust Hanpspkenust 100 B, onpenenuTs BennynHy N0OABOYHOTO COMPOTHUBIICHHMSA,




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

KOTOPOE HY)KHO MOCIIEI0BATEIBHO COSAMHUTH C TPUOOPOM.

PaccunraTe mapameTphl mied MOcTa YUTCOHA MOCTOSTHHOTO ToKa. OJHUM IUIEYOM MOCTa
SBIISICTCS PEOCTATHBIM IMpeoOpa3zoBaTeib MEPEeMELICHHs B aKTHBHOE COMPOTHBIICHHE C
MaKCUMaJIbHBIM 3HaueHueM conpotusiieHuss R1=100 Om, koTtopoe yMeHsbinaerca 10 R2
=80 OM 1pH MOJHOM MepeMelIeHnr. PaccunTaTh CONPOTUBICHUS OCTAJIBHBIX IJIEY MOCTa
JUIsl TionydeHus: HanpspbkeHust Ha Harpyske U = 100 OM  npu moJiHOM NepeMenieHuu.
Hanpsixenne nuranus Unut = 5 B, conporusienune Harpy3ku Ra = 1000 Om.

[ToTennmomeTpuueckuii mpeoOpa3zoBarTesb NEPEMENICHUS CO CPEHENH TOUYKON C aKTUBHBIM
conpotusieHreM R =200 Om noak/Ir04€H K ICTOYHUKY UTaHUs OcTostHHOTO ToKa Ull =
10 B. Harpy3ka mnpeoOpa3oBarens BKJIIOUYEHA MEXIY CpPEAHEH TOUKOM M JABUKKOM.
[Toctpouts rpadguku 3aBUCUMOCTH HampspkeHus Ha Harpyske Rul = 1000m u Ru2 = 1000
Om

W3mepurtenbHbli MEXaHU3M UMEET HOMUHAIIbHBIN TOKa [H = SMA U conpoTuBIIeHHE
150M. Haiitn BenuuuHbl 100aBOYHBIX CONPOTUBICHUHN A TPEX IMpPENeIoB U3MEPEHUS
HanpsbkeHus: 3B, 15B, 150B.

N300pa3uth ocuusuiorpamMmy, MOJIYyYEHHYIO Ha SKpaHe ociuuiorpada, ecnu Ha Y-BXOJ
noAaéTcsl UcCiIeAyeMoe CUHYCOMAAIbHOE HaNpsbKeHHe ¢ nepuoaoM T=2mc, Ha X-BXOA -
JTUHENHHOoe pa3BEpThIBarolee HanpspkeHne ¢ TP=4mc, Bpems npsiMoro xoja Jryda tnp=3mc,
BpeMs o0paTHoro xoaa idyda toop=1mc. DJIT Bo Bpemst 0OpaTHOTO X0/1a HE 3aMHPaSTCs.

Henurenn HanpspkeHUs: BXOAHOe HampspkeHue UBX=75 B HyXHO IOJY4YUTh HAIpSIKEHUS
U2=10B, U4=5B. Onpenenutb COOTHOLLIEHUE CONPOTUBIECHUN TAKOTO JEIUTEIIA.

OIIK-9 Cnoco0eH BBINOJHATH IKCIIEPUMEHTHI 110 321aHHBIM

I/IH(l)OpMaI[I/IOHHBIX TEXHOJIOTHIl M TEXHHYEeCKUX Cpeacrs

METOAMKAM H OﬁpaﬁaTblBaTb pe3yJbTaThbl C IPUMEHCHHEM COBPEMEHHBIX

OIIK-9.1

BrinonnseT sxcrnepuMeHTanbHbIe
HCCTIEOBAHUS XapaKTEPUCTHK CUCTEM U
00BEKTOB aBTOMAaTHU3alMH 110 3aJaHHBIM
METOAUKaM

Ilepeuens meopemuueckux 6onpocos K zauemy:
1. TpuHnun neicTBUS U KOHCTPYKTUBHBIE OCOOEHHOCTH U3MEPUTEIHHOTO TOKOBOTO
IIyHTa
[TpuHIIMTT IEHCTBUS U KOHCTPYKTUBHBIE OCOOCHHOCTH JCITUTENS HAPSHKCHHUI
[TpuHIMI NEHCTBHS U KOHCTPYKTUBHBIE OCOOEHHOCTH TpaHCc(hopMaTopa ToKa
[TpunHIMI AeHCTBUSA M KOHCTPYKTUBHBIE 0COOCHHOCTH TpaHC(hOpMAaTOpa HAMPSKEHUS
[TpuHIMn neicTBUS M KOHCTPYKTUBHBIE OCOOCHHOCTH MHTETPAIbHBIX TaTYNKOB TOKA

akswnN




CtpyKTypHBII

3JIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHoYHBIE CpPeICTBA
KOMIETEHINH

U HaNpsHKEHUS

6. Kakue ocHOBHbBIE MOTPEUTHOCTH €CTh Y IaTYMKOB TOKA U HAIPSHKEHUS, KAKOBBI UX
IIPUYUHBI U TyTU CHUOKEHUS?

7. KakuMu TeXHUYECKUMU XapaKTEPUCTUKAMU JODKHBI 00J1aJaTh TaTYMKU TOKA IS
CHM)KEHMSI ITOTPEIIHOCTEN U3MEPEHUs

8. Kakumu TeXHHYECKUMHU XapaKTePUCTUKaMH JIOJKHBI 00J1a/1aTh JATYUKU
HANPSDKEHUS AJI CHIDKEHUS MTOTPEIIHOCTeH N3MepeHUs

9. IIpunnun paGoTel repKoHa, OCHOBHBIE MPEUMYIIECTBA M HEJOCTATKU TAKUX
JATYUKOB, 0071aCTh IPUMEHEHHUS

10. [puanumn paboTel 1aTYUKOB X0JIIa, OCHOBHBIE IPEUMYIIECTBA M HETOCTATKU TAKHX
JIATYUKOB, 0071aCTh IPUMEHEHHUS

11. [IpuHmn paboTel MArHUTOPE3UCTOPOB, OCHOBHBIE IPEUMYIIECTBA U HEAOCTATKU
TaKHUX JAaTYUKOB, 00JIaCTh TPUMEHEHUS

12. ChopmynupoBath yCIoBuUS YBETUICHUS YyBCTBUTEILHOCTH K H3MEHEHUIO HHAYKIIUU
cxemsl ¢ K 1 nHTErpaTOpOoM HampsiKeHHUs.

13. CdopmynupoBaTh YCIOBHS YBEIMYCHUS YYBCTBUTEIIBHOCTH K H3MEHEHUIO
nHaykuuu cxemsl ¢ MK u nHTErpaTopom TokKa.

14. B uém paznuyne Mexay NacCUBHBIM U Harpy>K€HHbIM MOCTaMu?

15. Yro HazbIBaeTCs UyBCTBUTEIBHOCTBIO MOCTA?

16. Ot 4gero 3aBUCHT 4yBCTBUTEIHHOCTH TACCHBHOTO MOCTa?

17. Kak onpenenuTs 4yBCTBUTEIbHOCTh HarPyXEHHOTO MOCTa?
Ilepeuensv nadopamopnvix padom:

1. TlpompblieHHbIE JATYMKU TEXHONIOTHYecKoi nHdopMmaru. MzyueHue 1aTymKoB
TOKa ¥ HANPSKEHUS.

2. TlpomblluieHHbIE JATYUKU TEXHOJIOrnYeckoi nHpopmarun. Mzyuenue 1aTymkos
MarHMTHOTO TOJIS.

3. HM3mepeHue MarHUTHON MHIYKIMHU MOCTOSHHOT'O MArHUTHOTO TOJISl C TIOMOIIIBIO
MU3MEPUTEIIBHON KaTYIIKU

4. W3mepenue aedopMaliuii ¢ mOMOIIbI0 TEH30pe3UCTOpPOB M3MepeHne 4acToThl C
MOMOIIBIO AJIEKTPOHHOTO ocuusuiorpada

5. HccnenoBanue Mocta NOCTOSTHHOTO TOKa

OITK-9.2 Bri6upaeT coBpeMeHHbBIE CTIOCOOBI 1 Ilepeueny meopemuueckux 60npocoe K 3auemy:




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OueHo4yHbIE CpeCcTBA

cpeacTBa 00pabOTKH pe3ysibTaToOB
IKCIIEPUMEHTA

ok w

©o

10.
11.
12.
13.
14.

15.
16.
17.
18.

19.

Yro Takoe MIHOBEHHOE 3HAUYEHUE, KaK ONPEIEIUTh U U3MEPUTh MTHOBEHHOE
3HAYEHHUE TOKA U HANPSOKCHUS?
Uro Takoe cpennee 3HaueHue? Kak, 3Hast 3aKOH U3MEHEHUSI MTHOBEHHOI'O 3HAUYEHUS,
BBIUMCJIUTH CPEHEE 3HAYCHHUE HAIIPSHKEHUS UIIU TOKa?
Uem oTauyaeTcs cpeiHee 3Hau€HUE OT CPETHEBBINPSMICHHOTO 3HAUCHUS?
Kak Beruncnsorces s dextuBusie 3naueHus oo, Uadpd?
Yro Takoe KO3 PHUIHUEHTH! aMILIUTY bl U (GopMbl curHanoB? Kak 1o BeauuuHe 3TUX
K03 PHUIIMEHTOB COCTAaBUTh MpPEJCTaBICHNE O (hOpME KPUBOI CUTHAIIA TIO
CPAaBHEHMIO, HAIIPUMED, C CHHYCOU0U?
Yemy paBHBI KOA((HUITUEHTHI aMIUTUTYIBI B (OPMBI CHHYCOHMTAIBHOTO CUTHAJNA,
TPEYrOJIbHOIO CUTHAJIA, OJHOIIOJISIPHBIX, a TAK)KE Pa3HOIOJIIPHBIX CHMMETPUYHBIX
IPSMOYTOJIBHBIX UMITYJIECOB C U3BECTHBIM KOA((UIIMEHTOM 3aIlOJTHEHUS?
Kak, 3Has rpagynpoBKy npubopa U3BeCTHON U3MEPUTEIbHON CUCTEMBI Ha
CUHYCOHUIAJILHOM TOKE, ONPEAETUTh MOIPEITHOCTh U3MEPEHHSI UM HAIIPSKEHUS C
JPYToi, TaKke NU3BECTHOH, (popMoil KpuBOii?
Onummre o0y CTPYKTYPY AATYUKOB MAarHUTHOTO MOJIS?
HazoBuTe nuana3oHbl H3MEpEHUsI MArHUTHBIX MOJIEW JaTYUKOB XO0Ja U
MarHuTOpe3ucCTopoB?
Yro HazbIBaeTCs 0OOpPaTUMON MarHUTHOM NMPOHUIIAEMOCTBIO?

Yro Takoe qudepeHnraibHas MarHuTHasi IPOHUIIAEMOCTh?

Kak HaliTh MakCHMaIbHYIO MarHUTHYIO IPOHUIIAEMOCTB?
. Kax Bpruucnnth abCoNMOTHYIO MAarHUTHYIO TPOHUIIAEMOCTh?

Yem oTimyaeTcs JUHAMHUYECKAs METIISI IEpEMarHUYMBaHUS OT CTaTUUECKOM METIN
rucrepesuca’?
. Kakue marepuanel oTHOCATCS K MaTepuanam ¢ ITI11?
. JIJIs 9eTo CIy>KUT HHTETPHUPYIOIIEe YCTPOUCTBO B CXeMe Jab0paTOPHON YCTaHOBKH?
. HapucoBatb cxeMy 1isi CHATHS KpUBOW HAMarHWYMBaHUS Ha IEPEMEHHOM TOKE U
MTOMOIIbIO AMIUIUTYTHOTO BOJIBTMETPA U BOJBTMETPA CPETHUX 3HAUCHUI.
HapucoBaTpe 3cKU3bI IEPBUYHBIX 3TAJIOHOB MATHUTHOW MHAYKIIMA U MarHUTHOTO
IIOTOKA.
. BeiBectu popmymy 3.4.c., ungykrupyemoii B UK mpu e€ BHeceHHH B MarHUTHOE
ToJIE.
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20. Omnpenenuth 0XXKUIAEMYIO MOSIPHOCTH 3.1.¢. UK mipu €€ BHECEHNH B MATHUTHOE
noJe.

21. Hamucatb hopMymy AJist ONpeesieHus] HaPsKEHHOCTH MarHUTHOTO TIOJIS ©
nomoipto UK.

22. BwiBectu hopmyny s onpenenenus agpdexruBaoro ceuenus UK.

23. BwiBecTr hopmyny miist onpenenenus uyBctBuTebHOCTH UK K M3MEeHEHUIO
MarHUTHOTO TIOTOKA.

24. BeiectH (hopMymy i U3MEPEHUSI MAHUTHOTO TOTOKA B CHHYCOHTAJIBHOM
MarHUTHOM TI0JIE.

25. Hamucartp ¢hopmymy amst onpeaesieHus: HanpspKEHHOCTH MAarHUTHOTO TIOJISE B IICHTPE
KaTyIKu [ eJbMrospIia.

Ilpumepot npaxmuueckux 3a0anuil 01s 3a4emad.

1. Paccuurtarh 3HAUE€HHUE COMPOTUBICHUN PE3UCTOPOB  IIYHTA Ui PACHIUPEHUS
MpeieJIOB MarHUTOAIEKTPUUECKOTO MIJUTHAMITIEpPMETPa ¢ TOKOM TMOJIHOTO OTKJIOHEeHHS lo,
BHYTpEHHUM conpoTuBieHueM Ro no0 3nauenus |. Cnenate BbIBOA (GOpMYIBI s
onpeaeneHus Ry,.

2. OnpetenTuTh 3HaYCHUE JT0OABOYHOTO COMPOTHBIICHUS IS PACHIUPEHUS TPEICIIOB
MarHUTORJIEKTPUIECKOTO BOJIBTMETpa ¢ mpenenaoM udmepenus Ug u Ry ans pacimpenus
npezaenoB u3mepenus ao U.

3. PaccuuTarth 3HaueHus compoTuBIeHUHN pe3uctopoB Ri,Ry, Rz MHOrompenemsHOTO
ITyHTA 7151 PACIIMPEHUSI TIPEICTIOB MAarHUTOXIEKTPUUECKOTO MUKPOAMIIEPMETPA C TOKOM
MOJIHOTO OTKJIOHEHUS lo, BHYTpeHHUM compoTuBieHneM Ry .HoBble mpenensl u3mepeHus
TokoB: Iy, b I3 (I3 < 12 < I3). IIpunste paabiv 200-N Om (N — HOMep BapuaHTa).

4. OnpenenuTh 3HAYCHUS COMPOTHBICHUN 100aBOYHBIX pe3nucTtopoB Ri, Ra, R3, Rs B
[IETTH MHOTOTIPEIETFHOTO MAarHUTORJIEKTPUIECKOTO BOJIBTMETPA, KOTOPBIN MpeTHA3HAUYCH
JUISL UI3MEPEHUsT HAMPSDKEHHS B YeThIpeX JAuana3oHax ¢ Bepxuumu npenenamu U;=30 B,
U,= 50B, U3;=100B, U4=200B, ecmu TOK IOJHOTO OTKJIOHEHHUS BOJETMETPa pPaBEH
(10+N) MA, a conporusienue RO =(400+10N) Om.

5. Ilo 3aganHOM ypaBHOBEIIEHHONH MOCTOBOM CXeMe, MpeAHa3HAYeHHOM ISl H3MEPEHUS
MHIYKTUBHOCTH KaTylIKM Lj (¢ akTHBHBIM compoTuBiIeHHEM Rj) 3ammcarh ycioBue
paBHOBECHsI U ONPEACIINTh WHIYKTUBHOCTD KaTyiku L; u conporuBnenus pesucropa Ry
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110 BapHaHTy.

6. I1o 3amaHHOM ypaBHOBEIIEHHONH MOCTOBOM cXeMe, NMpeAHa3HAYEHHOHN ISl N3MEPEHUS
eMKOCTH KoHAeHcaTopoB Cl ¢ morepsiMu (IIOTEpU YUUTHIBAKOTCS CONPOTUBIEHUSIMH R1)
3amucaTh YCJIOBHE paBHOBeCHs U onpeaenuTsh napamerpel R1,C1 wmtgdl, rae 61 — yron
TUAJIEKTPUUECKUX MOTepb KoHJeHcaTopoB C1. PacueTsl BBIMOJHUTH MPU YCIOBHH, YTO
koHzeHcaropsl C2, C3 u C4 He UMEIOT NoTeph, MOCTOBAsL CXEMa MUTAETCS IEPEMEHHBIM
HanpspbkenueM ¢ yactorol £=50 I'u (a) u £=0,5xI'11 (0)

OIIK-9.3

[IpousBoauT 06pabOTKy pe3yabTaTOB
AKCIIEPUMEHTA C IPUMEHEHUEM
COBpPEMEHHBIX NH(POPMAITHOHHBIX
TEXHOJIOTHI ¥ TEXHUYECKUX CPE/ICTB

Ilepeuens meopemuueckux 60npocos K zauemy:
1. Yto Takoe MrHOBEHHOE 3HaUEHHUE, KaK ONPEAEIUTh U U3MEPUTh MTHOBEHHOE 3HAUECHHE
TOKa Y HaINPSOKCHUS?
2. Yro Takoe cpeiHee 3HAUEHHE TOKa WM HamnpsbkeHua? Kak, 3Hasg 3aKOH U3MEHEHUs
MIHOBEHHOTI'O 3HAYE€HMSI, BHIYUCIUTH CPEAHEE 3HAUCHUE HANIPSKEHUS U TOKa?
3. YeM oTiuyvaercs cpeiHee 3HaUeHUE OT CPEIHEBBIIPSIMIEHHOTO 3HAaUE€HUs?
4. Kak Bpraucinstorces oQQpekTuBHbIe 3HaUCHUS |y 1 Usgg ?
5. Yrto Takoe K03(pGUIMEHTH aMIUIUTYAbI U GopMbl curHanoB? Kak mo BennyuHe 3THX
KOA((PHUIIMEHTOB COCTaBUThH INpe/AcTaBieHUe O (opMe KpUBOW CHrHajla MO CPaBHEHMIO,
HanpuMmep, ¢ CHHyCOUA0M?
6. Uemy paBHBI KOA(POUIMEHTHl aMIUIMTYIbl M (OPMBI CHHYCOMAAJIBHOIO CUTHANA,
TPEYrOJIbHOIO CHUTHAaja, OJHOMNOJSPHBIX MPSIMOYTOJIBHBIX HMITYJBCOB C H3BECTHBIM
KOA(QPHUIIMEHTOM 3aIIOJTHEHU?
7. Kak, 3Has TpaayupoBKy mpuOOpa U3BECTHOM W3MEPUTEIHLHON CHUCTEMBI Ha
CHUHYCOMIaJIbHOM TOKE, OIPEEIIUTD IOTPEIIHOCT U3MEPEHHS UM HAPSKEHUS C IPYToH,
TaK)Ke U3BECTHOM, (hopMOil KpUBO?
8. I3710KUTh CyTh OCHOBHBIX METOJIOB U3MEPEHUS YaCTOTHI.
9. HapucoBaTh cXeMy M3MEpPEHHsI YaCTOTHl OCHIIIOTPA)UUECKHM METOJ0M JIMHEWHON
Pa3BEPTKHU.
10. M3710XHUTh METOAMKY MOJCYETAa HEW3BECTHOW YaCTOTHI NMPH CPABHEHWH YaCTOT TIO
¢urypam Jluccaxy.
11. HapucoBaTe cxemy i CpaBHEHHs YacTOT IIPU KPYroBOM pPa3BEPTKE U METOJIUKY
olpezeeHUs] HEU3BECTHON YacTOTBHI.
12. IlepeuncnuTh U 0XapaKTepU30BaTh OCHOBHBIC METOIbI U3MEPEHHUS (ha30BOTO CIIBUTA.
13. HapucoBaTh NpUHIMIHAIBHYIO CXEMY MOCTOBOTO (ha3oBpariaress U 0ObsICHUTD €ro
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pabory.

14. B 4€M cOCTOUT pa3inyure MEeXIy MaCCUBHBIM M HArPYyKE€HHBIM MOCTaMU?

15. Yo Ha3bIBaETCs UyBCTBUTEIBHOCTHIO MOCTa?

16. OT 4yero 3aBUCUT YyBCTBUTEIBHOCTh [TACCUBHOTO MOCTa?

17. Kak onpenenutb 4yBCTBUTEIBHOCTh HATPYKEHHOTO MOCTa?

18. Uro Ha3bIBaeTCs 00paTUMON MarHUTHOM IMPOHUIIAEMOCTHIO?

19. Urto Takoe nuddepeHnpanpHas MarHuTHas TPOHUIIAEMOCTh?

20. Kak HaiiTh MakCUMaJIbHYIO MarHUTHYIO IIPOHUIIAEMOCTH?

21. Kak BBIYHCIUTH aOCONIOTHYIO MATHUTHYIO IPOHUIIAEMOCTh?

22. Yem omiiMyaeTcs AUHAMHUYECKas NEeTJId NepeMarHUYMBaHUSI OT CTATUYECKOW METIN
rucrepesuca’?

23. Kakue Matepuainsl OTHOCATCS K MaTepuanam c¢ [1I1I'?

24. HapucoBaTh cxeMmy MOJy4€HUS KPUBOW HAMarHMYMBaHUs Ha MEPEMEHHOM TOKE C
MTOMOIIBIO AMIUIUTYIHOTO BOJITMETPA U BOJIBTMETPA CPETHUX 3HAUCHUH.

25. YTo Takoe TEH304yBCTBUTEIBHOCTh MaTepuaa?

26. Kak 3aBUCHUT TEH30YYBCTBUTEIHLHOCTh HAKJICCHHOTO TEH30pPE3UCTOpa OT €ro
KOHCTPYKLIUU ¥ MaTepHualla CBA3YIOILIEro?

27. Kak, 3Has OTHOCHUTEIbHOE U3MEHEHHE COINPOTHBIIEHUS TEH30PE3UCTOpa, HAWUTH €ro
OTHOCHUTEJIBHOE YAJIUHEHNE?

28. Onpenenuth MOHATHS: CHIIa, AedopMalius, HanpsHKeHHE.

29. OmnpenienuTh NOHATHA: MOJIYJIb YIPYrocTu U koad¢unuent Ilyaccona.

30. Yemy paBHBI MOYJIb yIpyrocT u ko3¢ dunuent [lyaccona mms ctammu?

31. Kak, 3Has gedopmMariio cTepkHs, ONpeAeIuTh yCuine, 1eHCTBYIOIIee Ha CTePKEHb?

32. Kak 1 ueM u3MepuTh K03(PPUIIMEHT TEH304yBCTBUTEIBHOCTH TEH30pe3UucTOpa?

33. HapucoBarh 3CKU3bl MEPBUYHBIX 3TAJOHOB MATHUTHOM MHAYKIIMM U MarHUTHOTO
MOTOKA.

34. BeiBecT opmyny s 3.1.C., HHAYKTUPYEMOH B M3MEPUTENbHOM KaTyllKe MpH eé
BHECEHUU B MarHUTHOE IOJIE.

35. Hamucats dopmyny ans omnpeaeneHus >(PQPEKTHUBHOTO CEUEHHUS H3MEPHUTETbHOM
KaTyIIKH.

36. HanucaTs hopmyity Ui OnpeaesieHus HanpsHKEHHOCTH MAarHUTHOTO TTOJIS ¢ TIOMOIIIBIO
U3MEPUTEIIBHOM KaTyIIKH.
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37. BeiBectTH QopMmyny ans M3MEPEHUS MarHUTHOTO TOTOKa B CHHYCOMJAIBHOM
MarHUTHOM TIOJIE.

38. CdopmynupoBaTh YCIOBHE ISl YBEIMYEHUS YYBCTBUTEIBLHOCTH K H3MCHCHHIO
MHTYKIIUU CXEMBI C H3MEPUTEIbHON KaTYIIKOM U HHTETPaTOPOM HaNpPSHKEHHS.

39. Omnpenenuth 0XHUIAEMYIO MOJISAPHOCTh 3.1.C. U3MEPUTENbHOM KATyIIKM INpU €€
BHECEHHUH B TIOCTOSIHHOE MarHUTHOE TIOJIE.

40. Kak, 3Has HampaBlICHHs YNPABISAIONIETO TOKA M MAarHUTHOTO TIOJIS, ONPENEIUTDH
MOJIAPHOCTD HanpsikeHus Xosuia?

4]1. Kak c¢ momompio mnpeoOpasoBaTenst XoJula ONPEACIHTh, KAKOH W3 IIOIIOCOB
MOCTOSTHHOTO MAarHWUTA SIBJISIETCSI CEBEPHBIM, a KAaKOW FOYKHBIM?

Ilpumepvt npakmuueckux 3a0anuil 0,11 3a4ema:

1.Ha  BbIXOOBI  BOJBTMETpPa  MEPEMEHHOTO0  TOKa ¢  mpeobOpa3oBaTeneM
CPEIHEKBAPATUYECKOTO 3HAUEHUSI C OTKPBITBIM BXOJOM, IMOJAETCS HaIpsHDKEHHE
npsIMOYTosibHOH (hopMbl kKoTOpoe numeetr T=50Mc, a mepuoJl cieroBaHUs UMITYJIBCOB T =2
Mc, Unok = 20 B. Onpenenuts, MakcuManbHoe HarpspkeHne Um.

2. Paccuntath mapamMeTphl H3MEPUTENBHOM KATyIIKW [ M3MEpPEeHHUs HWHAYKIHUH
MarHMTHOIO TMOJISI B 3a30p€ AJIEKTPOMAarHuTa MepeMeHHOro Toka. YacTora mepeMeHHOro
toka f = 50 I'u. [Tnomaas monepeyHOro cedeHus moocoB ekrpomarauta F 20x20 MM
Bozaymneiii 3a30p Mexay nomarocaMu SMM. TpebyeTcs moyduTh NeWCTBYIONIEE 3HAUCHUE
3.]1.C. u3MepuTenbHOM karymku U = 1B npu aMrmMtyie MarHuTHOM MHAYKIKU B 3a30pe B
=1T.

3. IMUHHBIA CTep)KeHb KpPYIJOro Ce4eHUs U3 CTauu Y8 ¢ HaKJIeeHHBIMH BJOJIb
obOpasytomer, aBymsi TeHzopesucrtopamu tuma DKIIA 3 - 150 ¢ kosddunuenrom
TeH304yBCTBUTENbHOCTH k = 2,23 npu temnepatype 20 +5°C u ero cpeiHeKBaApaTHUHBIM
otksioHeHHeM 6 = 0,79 % wucnonbs3yroT s u3MepeHus ycuius pactsokenus P = 200 kH
TE€H30PE3UCTOPBl BKJIIOYEHBl B IapaJjIeNIbHBIE IIIEYM MocTa YUTcoHa. HampspkeHue
nutanua mMocta ULl = 5B. Paccuurars nuameTp CTEp>KHS, pacCUUTaTh 3.1.C. HA BBIXOJAE
MOCTa U €€ BO3MOYXHOE CPEIHEKBAIPAaTHUECKOE OTKIIOHEHHE.

4. Tepmopesuctop ¢ ®100 rpaguposku 10011 ncmons30Ban 1y1st KI3MEPEHUS TEMIIEPATYPHI
B nuanazo”e ot t1=0°C mo t2=850°C. Tepmope3uctop BKIOUYEH B MOCT YHUTCOHA.
Pesucrop, BKIIOYEHHBII B BETBb MOCTa C TE€PMOPE3UCTOPOM, MMEET CONPOTHBICHUE
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R=15660m. Hampsikenue mocta UII=5B. Onpeneauts mnapamMeTpbl OCTaJbHBIX ILJI€Y
MocTa. BeraucnuTs 3.1.c. pazdananca MocTa pyU U3MEHEHHH TEMIEpPaTyphl B YKa3aHHBIX
npezenax, HOCTPOUTh IpauK 3aBUCIMOCTH 3.]1.C. OT TEMIIEPATYPHI.

5. Cepaeuynuk apoccenst BBIIIOIHEH U3 cTanyd D41, KpUBYI0 HAMarHUYMBAaHHUS KOTOPOTO
MO>KHO B35ITh M3 CIPAaBOYHUKOB. Ompenenuts MaKCUMAIbHYIO U Ha4aJbHYIO MarHUTHBIC
MIPOHUIIAEMOCTH.

6. [loctpouts ¢urypy Jluccaxy mnpu oTHOmIEHMHM dYacToT 3:1, ecnam Hayalo
MIOJIOXKUTEIIBHOTO TOJylieproja OoJiee BBICOKOW 4acTOThl cABMHYTO Ha 30° oT Hauana
MOJIYTIEPHO/Ia TTOJIOKHUTEIBHOTO TONTyIiepruoaa 0oiee HU3KOH YacTOTHI.




Ilepeuenv 6onpocos 0711 NOO20MOBKU K 3a4émy

1. OnpenennuTs OCHOBHBIE NTapaMETPhbl NEPEMEHHOIO TOKA: 4acTOTa, NEPUOJI, aMIUIUTYIY
WY TIMKOBOE 3HaYeHHE, 3(pPeKTUBHOE 3HAYCHUE, CPETHEE U CPEIHEBBINPSIMIEHHOE 3HAUCHUSI.

2. Onpenenuth NOHATHS: (prU3HUECKas BEIMUMHA, U3MEPEHUE, H3MepsieMas BEJIMYHHA.

3. OnpenenuTh NOHATHSA: SHEPIETUYECKUE U NAPAMETPUUECKUE BEJIMYMHBI, MPOCTHIE U
COCTaBHbIE; IPUBECTU IIPUMEPHI.

4. OnpenenuTb TMOHATUSA: EIWHUIBI (U3UYECKUX BEIMYUH, CPEICTBA U METOJBI
U3MEpPEHUH, pe3yIbTaT U3MEPEHMsI; IPUBECTU IPUMEPBHI.

5.00BACHUTD CYTh METO/1a CPABHEHHSI; IPUBECTH MPUMEPHI METOOB CPAaBHEHHUSI.

6. OOBACHUTB MOHATHE: MEPa, IPUBECTU IIPUMEPHI MeP.

7. OOBSICHUTB MOHATHE: U3MEPUTEIBHBINA TpeoOpa3oBaTelb, BUIBI IpeoOpa3oBaTelie.

8. OOBSCHUTH NOHATHE: HU3MEPUTENbHBIN NpUOOp; KiIaccH(UKaLUs HU3MEPUTEIBHBIX
IpuOOPOB IO CTPYKTYPHOMY IIPU3HAKY.

9. OOBsACHUTH paboTy M3MEPUTEITBLHOTO TMPUOOpPa CO CTPYKTYPHOM CXEMOM
YpaBHOBEUIMBAHUS.

10. OOBsicHUTH PabOTy U3MEPUTEIHHOIO MIPUOOPa CO CTPYKTYPHOI cXeMOW CMEIIaHHOTO
npeoOpa3oBaHus.

11. Jlo6aBouHBIE pE3UCTOPBI, ypaBHEHUS ITPe0Opa30BaHUs, KOHCTPYKTUBHOE HCIIOJIHEHHE,
0COOEHHOCTH MCIIOJIHEHUS U IPUMEHEHUS IIPU IEPEMEHHOM TOKE.

12. Jlenutenu HanpsKEHUs, BO3MOXKHbIE KOHCTPYKIMH, KO3((UIMEHT peoOpa3oBaHus,
JIOCTUYKEHHUE €r0 MMOCTOSHCTBA HA IEPEMEHHOM TOKE.

13. IlyHTel, ypaBHEHHE NpeoOpa3oBaHMsl, KOHCTPYKTUBHOE MCIIOJIHEHHE, M0oA00p
BEJIMUYMHBI IIYHTA, CIOCO0 BKJIFOUEHUS.

14. KonzeHcaTopHble W HHAYKTOPHBIC IEIUTENN HANpSIKEHUs, UX KOHCTPYKIIMH,
ypaBHEHHUS [IPe0Opa30BaHUsl, HOTPEILIHOCTH.

15. H3meputenbHble TpaHc()OpMATOpbl HAMPSDKEHUS, CTAHIApPThI, PEXUM palOThI,
MapKHPOBKA BBIBOJOB, (ha30BbIE COOTHOIIECHHUS, CIIOCOOBI BKIFOUCHHUSI.

16. HoMuHanbeHblil U JecTBUTENBHBIA KOG GUIMEHT TpaHchopMalnuu TpaHchopmaTopa
HaIpsDKEHUs, KJIacChl TOYHOCTH, (DA30BBIM COBUT MEXAY IEPBUYHBIM M BTOPUYHBIM
HanpsKeHUIMU.

17. 3meputenbHble TpaHCPOPMATOPBI TOKA CTAHJIAPTHI, PEXUM pabOThl, KOHCTPYKIIHS,
MapKHUpOBKa BBIBOJIOB, (ha30BbI€ COOTHOIIEHHUS, CIIOCOOBI BKIFOUEHHUS.

18. Kak paccumTaTh BEJIMYMHY HArpy3KH, MOJKIIOYAEMON K TpaHcpopMaTropy TokKa Ha
yactoTe f, ncnone3ys nacmopTHeIe JaHHBIE TpaHCPOpPMATOpa ToKa it 9acToThl 50 I,

19. TlpuHuun pedcTBUS M KOHCTPYKLMSI TEPMOAIEKTPUYECKUX IpeoOpa3oBareseit
NEPEMEHHOT0 TOKa B IOCTOSTHHOE HAIPsDKEHHE; ypaBHEHHE PeoOpa3oBaHusl, KJIacC TOYHOCTH.

20. H3mepuTenbHble BBIIPSIMHUTENN CPEIHEr0 3HAYEHMs; CXEMbl, YpaBHEHHS
npeoOpa3oBaHusl.

21. V3MepuTenbHBI BBHINPSIMUTENb AMIUIUTYAHOIO 3HAYEHHUS] C OTKPBITBIM BXOJIOM,
CXEMa, BXOJJHOE CONPOTHUBIICHNE, KAKOE HANIPSIKECHUE UM MEPAT.

IIpumep umozoseo2o mecma
1. Paccuutarh 3Hau€HHE CONPOTHUBICHHS PE3UCTOpa IIyHTa Ry, /U paciupeHus mpeenos
MarHuTO3JIEKTPUYECKOIO0 MHJUIMAMIIEPMETPA ¢ TOKOM IOJHOTO OTKJIOHeHus [o=25 MA,
BHYTpeHHUM compotuBieHreM Ro= 15 Om 1o 3Hauenus [=175 MA.

a. Rm=2,5 Om
6. Rur=1,5 Om
B. Rm=5 Om
r. Rm=3 Om

2. OmnpenenuTh 3HaueHHE T00ABOYHOTO COMPOTHBICHUS R, Ui pacmmpeHus: mpeenoB
MarHUTOIEKTPUYECKOTr0 BOJIbTMETpa ¢ npeaenoM usmeperus Uy =30B u Ro=20xOm s
pacmmpenus npeenoB uzmepenus 10 U=240B.

a. Ra=140xOm



3. I[J'ISI MOCTOBOH CXEMBI OIMPECACIINTG 3HAUCHHUC HCU3BECTHOI'O COIIPOTHUBICHUA R1

6. Ra=100xOm
B. Run=340xOwm
r. Ra=40xOm

MHAYKTUBHOCTh KaTymku L1 a1 nosyueHus paBHOBECHS U3MEPUTEIIBHON CUCTEMBI.
C4 =0,5 mx®, R2 =100 Om, R3=500 Om, R4=200 Om, f= 50 I'w.

R1 L1 R2

~Unut

R1=50 Om, L1=25 mI'n

R1=250 Om, L1=25 MI'u
R1=250 Om, L1=35 mI'n
R1=100 Om, L1=10 MI'H

SR oo

4. Jlns MOCTOBOM CXE€Mbl OIpENEIUTh 3HAYEHUE HEU3BECTHOIO conpoTuBieHus R1  u

MHAYKTUBHOCTb KaTymku L1 i1 nosydeHus paBHOBeCHsl U3MEPUTEIIBHON CUCTEMBI.
R2 =12 Om, R3=4 Om R4=5 Om, L2=100mI'n, f= 50 I'n.
R1 L1 L2 R2

4

~Unur

a. R1=19,6 Om, L1=80 mI'n

6. R1=9,6 Om, L1=180 mI'n

B. R1=9,6 Om, L1=80 MI'H

r. R1=6,6 Om, L1=30 mI'n
N3mepenue HanpsokeHus tpeyroiabHoi ¢opmsel (ka =1,73; kg = 1,16) ocymectBasercs
ITUKOBBIM BOJITMETPOM. OTpesenuTs cperTHeBBITpSIMICHHOE U (P PeKTHBHOE 3HAUCHHE
U3MEPSIEMOro HaNpsKEHHUs, €CIIM B ITpoIiecce U3MEepeHHs BOIbTMeTp nokaszan 110 B.

a. Uspp=94,8 B Ucp.B=164,1 B

6. Uspdp=190,3 B Ucp.s=164,1 B

B. Uspp=63,6 B Ucp.B=54,8 B

r. Uspp=127,6B Ucp.B=73,8 B
Ha BXx0oJ aMIIHTYTHOTO BOJIBTMETPA MOJIAIOT HANpsDKEHHE B popme MeaHpa. BoirpTMeTp
nokassiBaeT 140 B. Onpenenuts 3¢ (hekTHBHOE 3HAUEHUE U3MEPSIEMOTO HaIPSKEHUS.

Uspdp=140 B
Ushdp=197,4 B
Us(p$p=99,29 B
r. Uspd=278,33 B

® o

. B uém HU3MCPACTCA KOSPLUUTUBHAA CUJIA Hc - BCJIMYNHA, XapaKTCPU3YIOlasd MAarHUTHBIC

CBOMCTBa MaTepuana?



a. Tx

0. A
B. A'M
r. A/Mm

8. Uro xapakTepusyeT MarHuTHOE mose?

10.

11.

12.

13.

14.

15.

a. TpU OCHOBHBIE BEJTMYMHBI: HANPSKEHHE, TOK M 4aCTOTa
0. TpM OCHOBHBIX BEKTOpa: HamNpsHKEHHOCTh, MAarHUTHAs WHAYKOUS U
HaMarHU4YeHHOCTh
B. TP OCHOBHBIX BEKTOpa: MAarHUTHBIA TIOTOK, B3aUMHAas WHIYKTHUBHOCTb U
MarHuTHas MPOHUIIAEMOCTh
I. TPU OCHOBHBIE BEJIUYMHBI: OTHOCHUTENIbHAs MarHuUTHas IPOHUIIAEMOCTb,
MarHUTHBII MOMEHT TeJla U MAarHUTHBII MOMEHT, CO3JaBacMblii JBM)KEHHEM
AJIEKTPOHOB B aTOMeE
Kakoii u3mepuTenbHbI MEXaHU3M MOKHO HCIIOIb30BaTh AJIS U3MEPEHUS TOCTOSTHHOTO U
IIEPEMEHHOT0 TOKOB?
a. MarHUTO3JEKTPUUYECKUN
0. DJIEKTPOMArHUTHBIN
B. DJEKTPOJUHAMHYECKHIA
r. (¢eppoarHaMUYeCKUil
Kakoli wu3MepuTenbHbIA MEXaHHU3M MOXHO HCIIONb30BaTh MJII HM3MEPEHHUS TOJIBKO
MIOCTOSIHHOT'O TOKa?
a. DJIEKTPOMAarHUTHBIN
6. deppoauHaMUUECKUil
B. MarHUTO3JIEKTPUUYECKUN
I. D3JIEKTPOJAMHAMUYECKUI
Kakoli T n3MepuTeNbHbIX MEXaHU3MOB IPUMEHSETCS B JIOTOMETpax, UCIOIb3yeMbIX B
KadyecTBe (a3oMeTpOB M YaCTOTOMEPOB?
a. DIEKTPOMAarHUTHBIN
0. deppoauHaMUUECKUIT
B. MAarHUTO3JEKTPHUUECKUI
I. DJIEKTPOJAMHAMUYECKUN
Kakas 3aBUCUMOCTh MEXAY YIJIOM MOBOPOTa CTPEIKU U3MEPUTEIILHOTO MEXaHU3Ma 0 U
TOKOM | B MarHUTORJIEKTPUYECKOM U3MEPUTEILHOM MEXaHU3Me?
a. JIMHEWHas
0. KBagpaTUyHas
B. 00paTHONPONOpPLUOHATbHAS
Kakas 3aBHUCHMOCTb MEXIY YIJIOM MOBOPOTA CTPEJIKH MU3MEPUTEIBHOIO MEXaHU3Ma o U
TOKOM | B 3JIEKTpPOMarHUTHOM M3MEPUTEIHHOM MEXaHU3Me?
a. JIMHEHas
0. KBagpaTU4YHas
B. 00paTHOMPOIMOPIIMOHATIbHAS
B kakux 3HaueHUSX OTTpagydpoBaH MPHUOOP 3IIEKTPOAMHAMUYECKON CHCTEMBI JUIS
W3MEPEHUS HaPSHKEHUS?
a. ammuTyaHeix Um
6. cpemnux Ucp
B. 3¢ dextuBHbIX Ua
I. cpeaHeBbInpsMiIeHHbIX Ucp.B.
Kakyro mkany Oyzaer HMeTh BaTTMETP AIIEKTPOAMHAMUYECKON CHUCTEMBI IpH
MIEPEMEHHOM TOKE?
a. abCONIOTHYIO
0. JUHENHYIO
B. KBaJIpaTUYHYIO



16.

17.

18.

19.

20.

21.

22.

23.

24.

B kxakux 3HaueHMAX OTTpasyMpOBaH BATTMETP AJIEKTPOAMHAMUYECKOM CHUCTEMBI IPHU
MIEPEMEHHOM TOKE?
a. CpeIHEH MOIIHOCTH TOKa
0. aKTHBHOW MOIIHOCTH TOKa
B. MIHOBEHHOW MOIIIHOCTH TOKa
Kakoli u3MepuTenbHBII MEXaHU3M CUUTACTCA CaMbIM TOYHBIM CPEIU HM3MEPUTENBHBIX
MEXAHU3MOB IIEPEMEHHOIO TOKa?
a. DJEKTPOMAarHUTHBIN
0. ¢epponuHaMUYeCKUit
B. MAarHUTOXJIEKTPUUYECKUN
I. D3JIEKTPOJAUHAMUYECKUN
Yem o0ObsAcHSAETCA BBICOKAs TOYHOCTb 3JIEKTPOJAMHAMMUYECKUX  H3MEPUTEIbHBIX
MEXaHU3MOB?
a. Kapkachl M3MEpHUTEIbHBIX KaTyIIEK M3rOTABIUBAIOTCS M3  (heppOMarHUTHBIX
MaTepUajoB
0. He WHCHONB3YIOTCA (eppOMarHUTHbIE MaTepHalbl, TEM CaMbIM HCKIHOYAIOTCA
MOTPELIHOCTH, CBA3aHHBIE C TUCTEPE3UCOM
B. MHCIOJIb3YETCA KEJIE3HBIN CEPACUHUK, Ul YMEHBIIECHNUS MAarHUTHOTO COITPOTUBIICHUS
I. MAarHUTHBIN IOTOK 3aMBIKA€TCSA 110 JKEIE3HOMY CEpJCUHUKY
[ToueMy 3IEKTPOAMHAMMYECKUA W3MEPUTEIIBHBI MEXaHU3M MOJKHO IPUMEHATH UL
IIEPEMEHHOT0 TOKa?
a. BpalLAIOUIMA MOMEHT ONpeAesseTcs IPOU3BEACHUEM TOKOB 00enX KaTyIIeK
0. BpalIAOLINIl MOMEHT 3aBUCUT OT KBaJpaTa U3MEPSEMON BETUYUHbI
B. JIMHEHHAas 3aBHCHUMOCTb MEX]Yy YIVIOM IIOBOPOTa MU3MEPUTENBHOIO MEXaHU3Ma U
M3MEPSEMON BETUYNHON
[ToueMy 3JIEKTPOMArHUTHBIA WM3MEPUTEIbHBIA MEXaHU3M MOXHO IIPUMEHATH UL
IIEPEMEHHOT0 TOKa?
a. BpalAOUIMA MOMEHT ONpeAeNsieTcs IPOU3BEACHUEM TOKOB 00enX KaTyIIeK
0. BpalIAOLINIl MOMEHT 3aBUCUT OT KBaJpaTa U3MEPSeMON BETUYUHbI (I2)
B. JIMHEHHAas 3aBUCHUMOCTb MEXIY YIJIOM MTOBOPOTAa U3MEPUTEIBHOIO MEXaHU3Ma U
M3MEPSEMON BETUYMHON
Kakyro mkany Oyzner UMeTh aMIIepMeTp MEKTPOJMHAMUYECKON CUCTEMBI?
a. aOCOJIIOTHYIO
6. JUHEeNHYo
B. KBaJpaTUYHYIO
B kakux 3HaUEHUAX OTTpasyMpOBaH aMIIEPMETP FIEKTPOAMHAMUUECKON CUCTEMBI?
aMILUTUTYIHBIX M
a. cpenHux lep
3¢ dekTuBHbIX 13
B. CpEIHEBBINPSIMIICHHBIX Icp.B.
Kakum oOpazom pocturaercss 20-Tu KpaTHOE YBENMYEHHE BpallalOIIer0 MOMEHTa B
beppoaHaMUYeCKUX U3MEPUTEIbHBIX MEXaHU3Max?
a. Kapkachl HM3MEPHUTENbHBIX KaTylIeK HW3rOTaBIUBAIOTCA U3 (eppOMarHUTHBIX
MaTepUajoB
0. He HCHOIb3YIOTCS (eppOMarHUTHBIE MaTepHalibl, TEM CaMbIM HUCKJIIOYArOTCs
MOTPEIIHOCTH, CBSA3aHHBIE C TUCTEPE3NCOM
B. HCIOJBb3YETCA  JKEJNE3HBIH  CEepIeYHHK, JJIi  yMEHbIIEHUS  MarHUTHOTO
COIIPOTUBIICHUS
I. MarHUTHBIN MOTOK 3aMBIKA€TCA IO JKEIE3HOMY CepJCUHUKY
YTo OTHOCHUTCA K JOCTOMHCTBAM MAarHUTO3JIEKTPUUECKON U3MEPUTENBHON CUCTEMBI:
a. paBHOMEpHas LIKajia
0. Mayas YyBCTBUTEIBHOCTh K BHELITHUM MarHUTHBIM IOJISIM



B. BBICOKMU KJIaCC TOYHOCTH
I. TpPUMEHEHHUE KaK JUIsl TOCTOSHHOTO, TaK U JJI IEPEMEHHOT0 TOKOB

J. Majioe MoTpedieHne MOITHOCTH

obecrieunBaeT (TEOPETHYECKH) BIBOE  OOJIBIIYIO

25. Kakas cxema Ha pHCYHKE
4yBCTBUTEIBHOCTh?

Puc. 3.7. CxeMbl BKIIOYEHUS MUNIMAMNepMeTpa NOCTOSIHHOTO TOKa C BbINPSMUTENSMU: @) C OQHOMOMYNEePUOAHBIM;
6) c AByXnonynepuoaHbIM; B) U T) C ABYXNOMYNEepPUOAHbIM C 3aMeHOW ABYX BbiNpsiMUTENER pe3uctopamm

a)0) B) )

26. Kakas ocumsuiorpamMmma MOJY4YHTCS Ha 3KpaHe ocuuiuiorpada, eciu Ha ocuuuiorpad
MO/IAIOT JIBA HAIIPSDKEHUS: Ha BXOJl BEPTUKAIBLHOTO OTKJIOHEHHUS MTOIAI0T CHHYCOUAAIBHOE
Hanpspkenue (Ul); Ha BXOJ TOPU30HTAILHOTO OTKJIOHEHUS CHHYCOHMIaJIbHOE HAPSXKEHUE

(U2) xoTopoe otctaér o ¢ase Ha

/

90° ot Hanpsxenust Ul.

%

a) 0)

B) r)

27. ITMHHBIN CTEp)KEHb KPYIJIOTO CEYSHHMS, BBIMOJHEHHBIN U3 cTanu Y8 (HampspKeHUe MpH
MakcuMaiabHO BO3MOXkHOM ycwiuu 350 MIla; mopyns ympyroctn 210 I'Tla),
npeaHazHayeH JUIs u3mepenus ycuius pactsbkenus 150 kH. 3anac no nanpsoxennto 10%.
Jns  u3MepeHuss yYCWINsS HUCHOJNb3YIOTCS HAaKJIeeHHblE BJOJb oOpasyromend 2
ten3opesucropa OKIIA — 3 — 150, BximrouéHHBIE B MOCTOBYIO cxemy. KoaddummeHnt
TE€H3049yBCTBUTEIIBHOCTH 2,22. Onpenenuts WU3MEHEHUE COIIPOTHBIICHUS
TEH30PE3UCTOPOB, COOTBETCTBYIOIIEE MAKCUMAIbHOMY YCUIIHIO.

a) 0,0033

6) 0,495 Om
B) 4,95 Om
r) 0,33

28. Ilns xakoit popMbl HanpspkeHUs cpaBeannBo yreepxkaenue: Um = Ucp.B = Uad?

a) CHHYCOHUIATbHOE;

0) mocnea0BaTeNbHBIX HMITYJIHCOB
B) JINHEHHO BO3pAaCTAIOIIEE;

') MeaHp.

3

29. B uéMm wum3MepsieTcss KOIPIUTHBHAs CHJa (BEJIMYMHA, XapaKTEpU3YIOIIas MarHUTHBIC

CBO¥iCTBa MaTepuana)?:
a) Tm;

0) A;

B) A'M

r) A/m.



30. Onpenenuth HEU3BECTHYIO YaCTOTY, eciii oOpa3sioBas yactota fo = 100 k11, a Ha sKpane
ocrutorpada moxydeHa cienyromas Gurypa:

a) 100
Kl

6) 50
Kl

B) 200
Kl

r) 300
Kl 1.

0) Ilopsinok mpoBeaeHHs] NMPOMEKYTOUYHONH ATTeCTALMU, MOKA3ATEJIM U KPUTEPUH
OlLlCHMBAHMSA:

[TpomexyTouHas arrecTanus MO JUCHUIUIMHE «DJIEKTPUUYECKHE M3MEPEHUS» BKIIOYACT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUSI 00YJArOIIMMUCS 3HAHUH, U
MPAKTUYECKUE 3aJaHMsl, BBISBIAIONINE CTENEeHb CPOPMUPOBAHHOCTH YMEHUW W BIaJICHUH,
POBOIUTCA B (hOpME 3a4eTa C OLECHKOM.

3aueT MpoBOJUTCS B YCTHOM pOpMe 1O TEOPETUUECKUM BOTIPOCAM U 3a]]a4aM.

IMoka3aTenu U KPUTEPUHU ONIEHUBAHNS 324€Ta C OLEHKOM:

— Ha OUEHKY «omauyno» (5 0amioB) — oOy4aromuiicss JODKEH TMOJHO PacKpHITh
colepKaHWE Marepuaisa B OOBEME MpOrpamMMbl AWCHUIUIAHBI, YETKO W TPABWIBHO JaTh
OIIpEIeIICHUs], IPUBECTH J0KA3aTeIbCTBA HA OCHOBE MAaTEMATUYCCKHX M JIOTUYECKHUX BBIKIAJIOK,
M0Ka3aTh HABBIKM MCCIIENOBATEIbCKON JesTeIbHOCTH. OTBET JOJDKEH OBITh CaMOCTOSTENbHBIH,
IIPYU OTBETE MCIIOJIb30BAHbBI 3HAHUS, TPUOOPETEHHBIE paHee,;

— Ha OILIEHKY «xopowio» (4 Oamna) — 0Oy4arolmMUiCs JTOJDKEH PaCKPBITh COJEp KaHHe
MaTepuaia B OOBbEME MPOTpaMMbl TUCIHUIUIMHBIL, B OCHOBHOM IMPaBWJIBHO JaTh OCHOBHBIE
ONpeNeNieHusT W TOHATUS Tpeamera. [lpm oTBeTe MOMyIIEHB HETOYHOCTH, HapyIlIeHa
MOCNEAOBATENbHOCTh M3JIOKEHHSI, JOMYIIEHbl HEOONbIINEe HETOYHOCTH TMPHU BBIBOJAAX U
UCIIOJIb30BAaHUY TEPMUHOB, MPAKTUICCKUE HABBIKM HETBEPIBIC,

— Ha OLEHKY «ydogremeopumenvho» (3 0amia) — oOydaromuiics JOKEH YCBOUTH
OCHOBHOE cojiepaHne Martepuana. [Ipu oTBeTe ompeneneHUs: M TOHATUS TaHBI HE YETKO,
JOMYIIEHb OIMMOKKM TIPU TMPOMEKYTOUYHBIX MAaTeMaTUYECKUX BBIKJIAJKaX B BBIBOJAX,
NPaKTUYECKHE HABBIKH CIIa0bIe,

— Ha OUEHKY «HeydogiemeopumenvHo» (2 06amioB) — 0Oy4arOIIUNCA JEMOHCTPHUPYET
3HaHusi He Ooyee 20% TeopeTHYecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIE OIMMOKU, HE
MOJKET MOKa3aTh MHTEIJICKTyalbHble HABBIKH PEIICHUs MPOCThIX 3a7ad. [Ipu oTBeTEe JOMyIICHBI
rpyObie OMMOKK B ONpEACTICHHSX, T0Ka3aTeIbCTBa TEOPEM HE TPOBENEHO, HE aHBl OTBETHI HA
JOTIOTHUTEIFHBIE  BOMPOCH  MPEMNOJIaBaTeNsi, OTCYTCTBYIOT HAaBBIKM HCCJIEIOBATEIbCKON
NeSITeTbHOCTH;

— Ha OLICHKY «Heyoogremeopumensho» (1 0ann) — He MOXKET NoKa3aTh 3HAHUS Ha YPOBHE
BOCIIPOM3BEICHHS W OOBSICHEHUSI MHPOPMAIINHU, HE MOXKET ITOKa3aTh MHTEIUICKTyaIbHbIC HABBIKU
peLIeHHs IPOCTHIX 33a]]a4, OCHOBHOE COJIEpyKaHHe y4eOHOro MaTepuala He pacKphITo.



