MHUHUCTEPCTBO CEJbCKOI'O XO351ICTBA POCCHUCKOM ®EIEPALINH

@enepanbHOE roCyAapCTBEHHOE OI0DKETHOE 00pa30oBaTe/IbHOE YUPEXKACHHE
BBICIIIETO 00pa30oBaHUs

«KYBAHCKHM T'OCYIAPCTBEHHbBIN ATPAPHBIA YHUBEPCUTET
UMEHH U1. T. TPYBUJINHA»

OAKVYJIbTET OHEPI'ETUKH

VTBEPIIAIO
-; lilf REH B KYJIbTeTa

Pabouyas nporpamMma auciUNIMHbI

«MeTpoJIorus

HanpaByieHue noaAroToBKM
13.03.02 «DIeKTPOIHEPTETHKA U ITEKTPOTEXHHUKA)

Hanpa BJICHHOCTD IMOATOTOBKH
<<9JIGKTDOCH3.6)K€HI’I€»

YpoBens BbicIiero o0pa3oBaHus
bakanaspuar

®opma o0y4yeHus
Ounas

Kpacnoaap
2020




PaGouas nporpamma aucruruiuHel «MeTpoJiorus» pa3paboTaHa Ha OCHOBE
®I'OC BO 13.03.02 DnexTposHepreTHKa M 3JIEKTPOTEXHHMKA, YTBEPXKIECHHOTO
nprka3oM MuHuctepctBa o6pasoBanus U Hayku PD 28 despans 2018 r. Ne 144

ABTOD:

CT. IIperoaaBaTeib O.B. HoBoxkperieHos

Pabouas mporpamMma oOcyxIeHa M pEeKOMEHIOBaHA K YTBEPKIECHHIO
pemieHreM Kaenpbl JIEKTPOTEXHUKH, TEIUIOTEXHHKH W  BO300HOBIISEMBIX
UCcTOYHUKOB 3Hepruu ot 20 anpens 2020 r., mpotokos Ne §

3aBemyromui kabeapoi /
I-p TeXH. HayK, mpodeccop O.B. I'puropamn

/

Pabouas nporpamMma ogo0peHa Ha 3aceJaHUM METOIUYECKOH KOMUCCHHU (aKyIbTeTa
SHEPreTHKH, IIPoToKoJ oT 24.04.2020 r., mpoTokoa Ne 9

[Ipencenarens %
METOAUYECKON KOMUCCUU // N.I. CtpuxkoB
[

KaHJ. TeXH. HayK, mpodeccop

PyxoBogurens
OCHOBHOM MNpoQecCHOHATBHON

o0pa30BaTeIbHOM MPOrpaMMEI :
KaHJ. TEXH. HayK, TOLEHT ’ A.T. Kynpsiko
V) (] )




1 I.Ie.m; H 3aJa91 OCBOCHHUA TUCIHUIIJINHDBI

Heabio ocBoenus qucuuminael 51.0.19 «Metposorusy sBaseTcst GopMuUpo-
BAHME KOMIUIEKCA 3HAHUW O METOJAX U TEXHUYECKUX CPEACTBAX U3MEPEHUM DJIEK-
TPUYECKUX U HEIJIEKTPUUECKUX BEIUYHH.

3az1aqa ANCIHUIIJINHBI

— c(hopMuUpPOBATH KOMITJIEKC 3HAHUIA O METO/IaX M TEXHHYECKUX CPEICTBAX H3-
MEPEHUH AJIEKTPUUYECKUX U HEIICKTPUUECCKUX BETUUYMH.

2 llepeyeHb MIaAHUPYEMBIX Pe3yJabTATOB 00y4YeHUs MO JUCHH-
IUIMHE, COOTHECEHHBIX C IJIAHUPYEMbIMH Pe3yJbTATAMH OCBOCHMS
OIIOII BO

B pe3yabTate ocBOeHMs IMCUMILIMHBI (GOPMHUPYIOTCS CIeAyOHIe KOM-
neTeHIun:

OIIK-5. CniocobeH mpoBOAUTh U3MEPEHUS SJIEKTPUUECKUX U HEIJIEKTpUYe-
CKHX BEJIMYHMH MPUMEHUTEIBHO K 00bEKTaM Mpo(hecCUOHATBHOU JeATEIbHOCTH.

3 Mecto nucunmiiuabl B ctpyktype OIIOII BO
«Metponorus» sBisieTcss AUCHUIUIMHON oOs3atenbHOM wactu OIIOIT BO
noAroToBKM oOydvaronuxcs no HampabieHuto 13.03.02 «DnexktposHepreTuka u

QJICKTPOTCXHUKA), HAIIPABJICHHOCTDb «9J'I€KTpOCHa6)KeHI/I€».

4 Oobem qucuuiIHHbI (144 yacoB , 4 3a4eTHBIX €IMHUIIbI)

Bune! yueOHOM paboTEI Obwem, 9acos
v p Ounas 3aouHas

KonTakTHas padora

B TOM YHCJIE: 87 -

— ayJUTOPHAs 110 BUIAM 84

y4eOHBIX 3aHATHIA
— JIEKIUHA 36 -
—— MPaKTUYECKHE 16 -
— J1abopaTOpHBIC 32 -

—— BHEAYIMTOPHAS 3 -
— 3auer 3 -
— DK3aMeH - -
—— 3aIUTa KypCOBBIX ) )

MPOEKTOB

CamocrosiTesbHast padora 57

B TOM YHCJIE:




Bunbr yue6HOM paboThI

O0BeM, yacoB

Ounas 3aoyHas
— KypCOBOM ITPOEKT - -
—— [POYUE BUJIBI CAMOCTOS- 57 i
TEJIHLHON pabOTHI
HToro mo gucuunjanHe 144 -

5 Coaep:xanue TUCUUILIAHBI

[To uToram nzy4yaemMoi TMCUUIUTUHBI CTYACHTHI CIAI0T SK3aMEH.
JucrumuinHa u3ydaercsa Ha 3 Kypce B 5 cemecTpe.

Conep:kanue ¥ CTPYKTYpa AMCIHUIIMHBI 10 0YHOH (popMe 00yUeHUs

/o

Tema.
OcHOBHBIE BOIIPOCHI

dopmupyembie KomIie-
TEHIIMU
CemecTtp

Buzsl yaeOHOW pabOThI, BKITFOUAs
CaMOCTOATENIFHYIO pabOTy CTYICHTOB
U TPYJIOEMKOCTH (B yacax)

Jlek-
1805051

IIpaktu-
4eCKue
3aHATUA

Jla-
Oopa-
TOPHBIC
3aHs-

TUS

Camo-
CTO-
STEIIb-
Hast
paborta

Beeoenue ¢ oucyunauny. Oc-
HO6HblE NOHAMUA U Onpedene-
nusa [IpenmMer u 3agaun AUCLH-
wnHbl. Kpatkue cBeneHus us
VCTOPUU Pa3BUTHSI METPOJIOTUU
U DJIEKTPUYECKUX U3MEPEHUN
.Poib OTE€4ECTBEHHBIX yUEHBIX.
OCHOBHBIE METPOJIOTUYECKHE
MIOHSTHS U onpeze-neHus. Buabl
Y METOJIbl U3MEPEHUU

OIIK-

Hozpewsnocmu uzmepenuit.
AOcCoIOTHAsI 1 OTHOCUTEIb-Has
norpemrHoctd. CTaTu-ueckas u
JUHaAMHUYCCKas MO-rpClHOCTH.
CucremaTuyec-Kas v CiryJaiiHas
MOTPEITHOC-TH.

OIIK-

Oopabomka pe3y1bmamos u3-
Mmepenuil.

OneHka NOrpenHoCTeN MPsMBIX
Y KOCBEHHBIX U3Me-peHui. Be-
POSITHOCTHBIE ME-TOJIbI OIICHKH!
OTPELIHOCTEN

OIIK-

Knaccugpukayua cpeocme u3-
Mmepenuil.
CBOMCTBa CPEICTB U3MEPE-HUI.

OIIK-




n/a

Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie KoMIie-
TEHIUU

Cemectp

Bunpl yue6HO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO paboTy CTYIEHTOB
U TPYAOEMKOCTh (B Yacax)

Jlek-
1

IIpakTu-
YEeCKUe
3aHATUSA

Jla-
Oopa-
TOpPHBIC
3aHsI-

TUS

Camo-
CcTO-
ATCIIb-
Hast
pabora

Koncmpyxkmuenwie ocovenno-
cmu, y3/ibl U 0emasu 31eKmpo-
MexaHuueckKux npubopos
Krnaccudukanus u IpUHIUTIBL
MapKUPOBKH MPUOOPOB

OIIK-

Maznumosnekmpuueckue me-
XAHU3MbL U RPUOOPDL.
KoHcTpykuus u npuHOumn neu-
CTBUSI. Y paBHEHME IKabl.Mar-
HUTORJIEKTPUYECKHUE JIOTOMETPBI
¥ IpuOOpPBI HA UX OCHOBE.Mar-
HUTORJIEKTPUUECKHUE TPUOOPHI C
npeoOpa3oBaTeIIsIMH.

OIIK-

dnekmpomaznummnole mexa-
HU3Mbl U nPUOOPH
KoHcTpyKIus 1 npuHLIUN AEH-
CTBHs. Y paBHEHUE IIKa-

Jbl. AcTaTHUeCKUe TPHOOPHI.

OIIK-

dnekmpo- u heppoouna-muue-
CKue MeXanu3movl U NPUGOPbI.
KoHCTpyKIns U IpUHLIUT AeHi-
CTBHSI. YpaBHEHHE IIKAJIBL.
OnexTpo- U peppoarHamMHUye-
CKHE aMITEPMETPhI, BOIIbTMETPHI
U BaTTMETphl. AcCTaTHUECKUE
pUOOPHI DIEKTPOTMHAMUYEC-
CKOU CHUCTEMBI.

OIIK-

dnekmpocmamuueckue u uH-
OYKYUOHHbBLE MEXAHUIMbL U
npuodopwi. Koncrpykuus n
MPUHIMI ACHUCTBUA. Y paBHEHUE
HIKaJIbl. DJIEKTPOCTATUYECKUE
BOJIbTMETPbl CUETUUKH AJIEKTPU-
YECKOM DHEPIUHU.

OIIK-

10

Bcnomozamensnuie usmepu-
menvHble npeodpazoeamen.
[IyHTHI, HOOABOYHBIC PE3HC-
TOPBI, H3MEPUTEIHLHBIC

OIIK-




n/a

Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie KoMIie-
TEHIUU

Cemectp

Bunpl yue6HO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO paboTy CTYIEHTOB
U TPYAOEMKOCTh (B Yacax)

Jlek-
1

IIpakTu-
YEeCKUe
3aHATUSA

Jla-
Oopa-
TOpPHBIC
3aHsI-

TUS

Camo-
CcTO-
ATCIIb-
Hast
pabora

TpaHcGopMaToOpbl TOKA U HaIpsi-
skeHus. OlLleHKa NOTrPeIHOCTeN

11

Hudgpposvie usmepumenvhoie
npubopu (LIHII).

Knaccudukanus. [TpuHuurms:
npeoOpa3oBaHMs CUTHAJIOB B
KOZ.

Amnanoro-mugpossie mpeodpa-
30BaTeMMMeTpOoJIOrHYecKe Xa-
pakrepuctuxu LIUIL. Ludpo-
BbI€ BOJIBTMETPBL. CTPYKTYpHBIE
CXEMBI.

OIIK-

12

H3zmepenue mokoe u nanpsince-
Hui .

M3mepeHnne Toka U Hanps-KEHUs
B IIEIISIX TOCTOSHHOTO TOKa. M 3-
MEpEeHHUE TOKa U Ha-TIPSDKCHUS B
LEeMNAX NEepeMEeH-HOro TOKa Mpo-
MBITIJIEHHOW W TTOBBIIIEHHOM Ya-
ctothl. Kputepuu Bei6opa
CpPEACTB U3MEPEHUI TOKA U
HaIpsKEHUSI.

OIIK-

13

H3zmepenue napamempos yeneii
HOCMOAHHO20 MOKA
H3mepeHune conpoTUBIIEHUS 110-
cTostHHOMY TOKY. KocBeH-HOe
MU3MEpPEHUE METO/IOM BOJIBT-
MeTpa u amnepmerpa. Mcnomns-
30BaHHUE MOCTOB IIOCTOSIHHOT'O
TOKA, MArHUTOSJICKTPHICCKUX
ommeTpoB. M3mepenue compo-
THUBJIICHUHU HU30JIAIINU U 3a3EMIIN-
TEJICH.

OIIK-

14

H3mepenue napamempos ueneii
nepemeHHo20 moka.
Hcnonp30BaHne MOCTOB Tepe-
MEHHOI'O TOKa

OIIK-




n/a

Tema.
OCHOBHBIE BOIIPOCHI

dopmupyembie KoMIie-
TEHIUU

Cemectp

Bunpl yue6HO# paboThI, BKIIFOYAs
CaMOCTOSITENIbHYIO paboTy CTYIEHTOB

U TPYAOEMKOCTh (B Yacax)

Jlek-
1

IIpakTu-
YEeCKUe
3aHATUSA

Jla-
Oopa-
TOpPHBIC
3aHsI-

TUS

Camo-
CcTO-
ATCIIb-
Hast
pabora

15

Hszmepenue mouwgpocmu
M3mepeHne MOIIHOCTH B LETISIX
IIOCTOSIHHOT'O TOKa I3Mepenue
aKTUBHON MOIIHOCTHU B Tpexdas-
HbIX 1emax. 3Mepenne peak-
TUBHOU MOLIHOCTH B Tpex-(ha3-
HBIX ICIIAX. CI/IMMeTpI/ILI-Haﬂ n
HECUMMETpUYHAs Harpy3Ka

OIIK-

16

Yuem snexmpuueckoit snepeuu
Vuer akTUBHOUM M peaKTUB-HOMN
SHEPTUU B OJHO- U Tpex(a3HbIX
HENsX MePeMEHHOT0 TOKa.
BxroueHre BaTTMETPOB U CUET-
YUKOB U€pe3 U3MEPUTEIIbHBIE
TpaHcGOopMaTOpbl TOKa U HaIpsi-
skeHus. OcoOEHHOCTH ydeTa
AIIEKTPUYECKON IHEPTUH 10
JBOMTHOMY Tapudy. DIEKTPOH-
HBIE CYETUUKH NIEKTPUUECKOU
SHEPIHH.

OIIK-

17

Ouenka napamempos Kauecmea
INIeKmpoInepuu

IToka3aTenu 1 HOpMBI KaueCTBA
AIIEKTPO3HEPIUU. TepMUHBI U
onpeaeneHus. OTKJIOHEHUS Ya-
ctoThl. KoneOanus HanpsoKeHUs
u ¢paukep. Hecunyconnans-
HOCTb HamnpspkeHus. Hecum-mer-
pHs HanpsHKEHUH B Tpex(da3HbIX
cucremax. 'OCT P 54149-2010.
[TpubopHas oreHKa

OIIK-

18

Cepmughuxkayus. Cmanoapmu-
3auus.

Lenb 1 ponb cepTUhUKALINN.
Homenkiatypa npoayKuuu u
YCIIyT, OJUIekKAIUX 0053aTeNb-
HOI ceprudukanun. CXemsl cep-
TUPUKAITIH TPOAYKIIH.

OIIK-




1 (v
0 Bunpl yue6HO# paboThI, BKIIFOYAs
z CaMOCTOSITEJIbHYIO padOTy CTY/ICHTOB
z < | & U TPYAOEMKOCTh (B Yacax)
Ne Tema. 25| 38 Jla- Camo-
/ 5z | = IIpakTu-
n/n OcCHOBHBIE BOPOCHI 5| 3 Oopa- CTO-
e | O | Jek- YecKHue
S| TOPHBIC | ATEIb-
= 187070 3aHATUS
z 3aHs- Hast
S TUS pabota
MeTtponoruueckas ciyxoa. ['oc-
yAapCTBEHHBIM METPOJIOTHYE-
CKUH KOHTPOJIb
Htoro 36 16 32 57

6 IlepeyeHb Yy4eOHO-METOAMYECKOTO O0ecTeYeH s JAJI51 CAMOCTOSI-
TeJIbHON PadoThl 00yYaKOIIMXCH M0 JUCHUILIAHE

1. MeTposorusi, cTanaapTu3alus U cepTuukanusa. IDIEKTPOMEXAHUUECKHUE MPH-
oopsl. [ToBepka, kanubpoBka. YueoHoe nocodue / O. B. HoBokpemienoB — KpacHo-
nap: KyoI'AY, 2019, 42c¢.- Pexxum mocrtyma: https://edu.kubsau.ru/file.php/124/UP-
EHMPr. i_poverka.pdf -Oo6pa3zoBatenbhbiii moptai Kyol'AY.

2. DnexTpuyecKkue u3MepeHus: yueoHo-mMeroanueckoe nocooue / O.B. HoBokpe-
menoB —  Kpacuomap:  Kyol'AY, 2019. - 68 c.-Pexum  jo-
cryna:https://edu.kubsau.ru/file.php/124/EHL.1IZMER._LABY .pdf
-O6pazoBarenbhblii moptan Kyol'AY.

3. DiekTpudecKue u3MepeHus: yaeOHo-Meroauueckoe mocooue / b.K. Ilpirankos,
O.B. HoBokpemienos, A.B.KButko — Kpacaomap: KyoI'AY, 2019. — 60 c.- Pexxum
nocryna: https://edu.kubsau.ru/file.php/124/EHL.1IZMER.K.R.pdf-O6pa3oBateis-
HbIil moptann Kyol'AY.

4, MeTpOJ'IOFI/IH cTaHaapTu3auus u cepruduxanus: npaktukyM / O. B. HoBokpenie-
HOB Kpacnonap :KyoI'AY, 2019, — 62 C.
https: //edu kubsau.ru/file.php/124/PRAKTIkum.pdf -O0pa3oBartesbHblii mopTa
Ky6I'AY.

/7 DOHJ OLIEHOYHBIX CPEACTB ISl POBEACHUS MIPOMEKYTOUYHOM aTTe-

cralnmmn

7.1 IlepeyeHb KOMIETEHIUII ¢ YKa3aHUEM 3TanoB ux GopMUPOBaHHUSA B MPO-
uecce ocsoenus OINIOII BO

Howmep cemectpa (aTam dop-
MHPOBAaHUA KOMIICTCHIIUN CO-
OTBETCTBYET HOMEpY Ce-
MecTpa)

Oransl GopMHpPOBaHUS U TPOBEPKU YPOBHS CPOPMHUPOBAH-
HOCTH KOMITETEHIIUH 110 TUCHUIUIMHAM,
npakTukam B npouecce ocsoenusi OIIOIT BO

OIIK-5. Crioco6eH pOBOIUTh U3MEPEHHUSI IJCKTPUICCKUX U HEANICKTPUICCKUX BEIIUYUH TPHU-
MEHHTEIBHO K 00beKTaM NMpo(hecCHOHAIbHON AEATEIIbHOCTH.



https://edu.kubsau.ru/file.php/124/UP-EHMPr._i_poverka.pdf
https://edu.kubsau.ru/file.php/124/UP-EHMPr._i_poverka.pdf
https://edu.kubsau.ru/file.php/124/EHL.IZMER._LABY.pdf
https://edu.kubsau.ru/file.php/124/EHL.IZMER.K.R.pdf
https://edu.kubsau.ru/file.php/124/PRAKTIkum.pdf

Howmep cemectpa (atam dop-
MUPOBaHHS KOMIICTCHIIH CO-
OTBETCTBYET HOMEpY Ce-

Oranbl GOPMUPOBAHHMS M IPOBEPKH YPOBHS CPOPMUPOBAH-

HOCTH KOMITETEHLIUHN 110 TUCIUILIMHAM,
npakTukam B npouecce ocsoenusi OIIOIT BO

MecTpa)
2 [IpousBoacTBEHHAS MTPAKT
uKa
4 TexHomnornueckasi IpakTHKa
5 Metpoaorus
8 [ToaroToBka K mporeIype 3aluThl U 3al|Ta BBITYCKHON

KBATH(UKAIIMOHHON PabOTHI

7.2 Onucanue nokasarejei u KpUTEPUEB OLICHUBAHUA KOMHeTeHHl/Iﬁ Ha pas3-
JIMYHBIX JTAallax ux q)Ole/IpOBaHI/IH, OIINCaHMEC NIKAJbI OIICHUBAHUA

OueHnou-
[Inanupyemsble YpoBeHb OCBOEHUS HOE
pe3ynbTaThl CPEICTBO
OCBOCHHSI KOM- HEYJIOBJICTBO- YAOBJICTBO- XOpOLLIO OTIIHYHO
MEeTeHINH PHTEITBHO PHTETBHO . .
. . (cpenuuii) (BBICOKUIA)
(MUHUMAJIBHBIN) | (IOPOTOBBIA)

OIIK-5. Cioco6eH mpoBOAUTh U3MEPEHUS STEKTPUUECKUX U HEINIEKTPUUECKUX Be-
JMYHMH MPUMEHHUTENBHO K 00beKTaM NpohecCUOHATBHOU NeATEIbHOCTH.

3Hatb: cpexactea | @parmentap- | Hemonnbie | Chopmupo- Chopmupo- | 3aganus
U3MEpEeHHs, TPO- | HbIE Npea- MpeJiCTaBje- | BAHHBIE MpE- | BAaHHBIC U CHU- | Tt Jabopa-
BOJUT M3MEPCHUA | cTaBJICHUS O HUS O cpen- | CTABJIEHUS O CTe-MaTH3HU- | TOPHOW pa-
SJCKTPUYECKUX U | cpencTBax U3- CTBax U3Me- CpenCTBaX U3- pOBaHHBIE OOTHI.
HE3JICKTPpU1C- MepeHus, Ipo- peHus, mpo- MEpPEHUS, IPO- | 3HAHUS O TecTsl.
CKHUX — BOIMYHH, | BoguT M3Mepe- | BOAUT M3Me- | BOJHUT U3MEPE- | cpescTBAX M3- Bonpocsl K
obpabaTsiBaeT HUS AJIEKTPUYE- | PEHUS DIIEK- HUS JJIEKTPUYC- | MepeHHs, Po- SK3aMEHY
Pe3yHBTflTH U3~ | CKUX W HEDJIEK- | TPUYECKUX M | CKUX M HEINIEK- | gour u3Mepe-
MCEpEHUN U OLC- | TpUYECKUX BE- HEJJIEKTPUYE- | TPHYECKHUX BE- | gys HJIeKTpH-
HUBACT HX MO- | nuyuH, 0Opaba- | CKUX BEJH- JIMYMH, 00pada- | yeckux u He-
IPCITHOCTh THIBAeT pe3yJib- | YWH, 00pada- | ThIBaeT pe3yiib- JIeKTpHYe-
TaThI U3MEpe- THIBAET pe- TaThI U3MEpe- CKHX BEJINYHH,
HUH U OLIEHH- 3yJbTaThl U3- | HUU U OIICHH- o6pabaThiBaeT
BaeT UX I10- MEpEeHHU! U BaeT UX TI0- pe3yIbTaThI
TPEIIHOCTh OLICHUBAET UX | PEIIHOCTh H3MEpeHHit 1
HOrpeIIHOCTD OIICHUBAET UX
MOTPEUIHOCTh
YMmers: ucnois- | OTcyrcTBue Hecncrema- | B nenom Chopmupo- | 3aganus
30BaTh CpEJCTBa | YMEHUS TU3UPOBAH- | YCHEIIHOE, HO | BaHHOE yMe- | It Jabopa-
M3MEpEeHHs, TPO- | UCIOIB30BaTh | HOE YMEHUE | COAepiKallee | Hue TOPHON pa-
BOJIUT U3MEPEHUSA | CpeACTBA U3ME- | HCITOIb30- OTIECIbHbBIE HMCIIOJIB30- OOTEL.
SJICKTPUHUCCKIX M | peHUsl, IPOBO- | BAaTh Cpea- poOGEeITbI BaTh cpeacrtea | TecThl.
HEDJICKTpHUYe- JWIT U3MEPEHUS | cTBA M3Mepe- | yMEHHE HC- U3MEpEeHMUS, Bomnpocsr &
CKUX  BEUTIHH, | SNCKTPUICCKUX | yys, IPOBO- | 11071b30BaTh | IPOBOJAT M3- | 3K3aMEHY.
oOpabatsiBaeT W HEDJNEKTPUYE- | uT M3Mepe- | cpeicTpa H3Me- | MEDEHHS HICK-
pe3ynbTaThl W3- | CKUX BEJIWYHH,

MEpEeHU u olle-
HUBaeT UX TIO-
TPEIIHOCTh

obpabaTriBacT
pe3yabTaThI U3-
MEpEeHU U

HUS DIIEKTPH-
YECKUX U He-
ANEeKTpUYe-
CKHX BEIIH-
YHH,

peHus, NpoBo-
IUT U3MEPEHUS
3NEKTPUIECKUX
1 HEdJIEKTpHUe-
CKUX BEJIMYMH,

TPUUYECKUX H
HEAJICKTpUYe-
CKUX BEJINYHH,
obpabaTsiBacT
pe3yIbTaThl




Orenou-

[Inanupyemble YpoBeHb OCBOEHUS HOE
pe3yJIbTaThl CPEACTBO
OCBOCHHSA KOM- HEYJOBIETBO- | YIOBJIETBO-
METCHIINHU PUTEIIBHO PHUTETBHO xopomcz OTHHqH?
(MUHMMAaIBHBIH) | (OPOroOBBIii) (cpemmii) (BBICOKMIH)
OLICHMBAET UX o0pabatbl- o0pabaThiBaeT | M3MEPEHUH U
MOTPEIIHOCTh BACT Pe3yNib- | Pe3yJIbTAThl M3~ | OLICHUBACT MX
TaThl U3MEPE- | MEPEHUH U [TOTPEIIHOCTh
HUI ¥ OLIEHH- | OLIEHUBACT UX
BaeT MX II0- MOTPEITHOCTh
PELIHOCTh
Bnanerts: cpen- | OtcyrcTBue dparmeH- B nestom Venemnoe | 3aganusa
CTBaMH U3MEpE- | HABBIKOB BJIa- | TAPHOE BJIa- | YyCIEUIHOE, HO | CUCTEMAaTH- U1t Tabopa-
HUA, IPOBOIMTE | nEeHUS cpen- JICHUE cpell- | HECUCTEMAaTU- |3MPOBAaHHOE | TOPHOUM pa-
M3MCPEHHUA SJICK- | cTBaMK M3MEPE- | CTBAMH M3ME- | 3UPOBAHHOE BJIAJCHUE OOTEL.
TPUMCCKUX M HC- | Hyist, POBOAUTH | PEHUS, IPO- | BrIaJIcHUE cpeicTBaMu TecTbl.
SICKTPUICCKUX N3MCPCHUA BOJAUTb U3ME- | cpecTBaMU U3- | U3BMEPEHUS, BOHpOCLI K
BEJIMYMH, 00Pa- | 3jieKTPHYCCKUX | PEHHUS DIICK- Mepenus, mpo- | IPOBOMNTE M3~ | sysayeny
OaTbIBaeT pe- Y HEDJIEKTPHUYE- | TPHUECKUX U | BonuTh M3Me- MEpEHUS AIIEK- .
3YHI>TVaTH HU3MC- | CKUX BENHMYUH, | HE3JIEKTpUYe- PEHHUS JNEKTPH- | TPHUECKUX U
PCHUM U OLICHU- | oOpabaThiBaeT | CKHX BEJIU- YeCKHX U He- HEDJIEKTPUYE-
BacCT UX IIOI'PCUI- | pe3ynbTaThl U3- | YMH, 0Opaba- SEKTPUYECKUX | CKUX BEIHYMH,
HOCTb MEPEHUH U OLle- | ThIBAET pe- BeNIMuMH, 00pa- | 00pabaTeiBacT
HHUBAET UX I10- 3yIbTaThl U3- | GaTHIBACT pe- pe3yabTaThl
IPELIHOCTh MEPEHUN U 3yJIBTATHI U3ME- U3MEPEHUN U
OLICHUBACT MX | peHuil U OLLe- OILIEHHUBAET MX
HOTPEIIHOCTD | guBaeT UX MO- | HOIPEMIHOCTh

T'pCHIHOCTDH

7.3 TunoBble KOHTPOJILHBbIE 32IaHUSI WM MHbIE MAaTepPUaJbl, HEO0X0aU-
MbIe J1JIS OLEHKH 3HAHUH, YMEHHH, HABBIKOB, XapaKTePU3YIOIIUX 3Tanbl ¢op-
MHPOBaHUA KOMIleTeHIMi B mpouecce ocsoenusi OITOII BO

JlabopaTopHbie padoThI

DnexTpudeckrue u3MepeHus: yaeono-meroauueckoe mocooue / O.B. HoBokperte-

HOB —

Kpacnonap:

KyoT'AY,

2019. -
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cryna:https://edu.kubsau.ru/file.php/124/EHL .1IZMER._LABY .pdf
-O0pa3oBatenbHblii moptan Kyol'AY.

TecToBble 3a1aHus (IpUMep)
Haxoxaenue 3HaueHus: PU3nuecKoil BETUYMHBI ONBITHBIM ITyTEM C MIOMOIIIBIO
CpPEIICTB U3MEPECHUS HA3BIBACTCS:

-IOCTUPOBKA

-MOACIIUPOBAHUC

-rpajiyupoBKa

c.-Pexxum

A0-



https://edu.kubsau.ru/file.php/124/EHL.IZMER._LABY.pdf

-u3MepeHHe

Jns onpenenenus cpeaAHEMOAYJIBHOTO 3HAUEHUST HAIPSKEHNUSI HECUHYCOUTAJIbHON
(bopMBI MOXKHO KCIIOJIB30BATh BOJIBTMETD:

-MarHUTORJIEKTPUUYECKH.

-BBINPAMUTEJIbHBIN.

-TEPMODJIEKTPUUECKU.

-3JICKTPOAMHAMUAYECKHM.

-3JICKTPOCTATUYECKU .

JInst n3MepeHus MOCTOSIHHOW COCTABIISIONIEH HANIPSKEHUS HECUHYCOUIAITBHOM
(opMBbI UCTIOJIB30BATh MPHUOOD:

-3JIEKTPOCTATUYECKHM.

-3JIEKTPOAMHAMUAYECKUM.

- MAIrHUTO3JIEKTPUYECKUM.

- BBIIPSIMUTEIIbHBIN.

AcTtatndeckasi KOHCTPYKIIUs pubopa mo3BOJISET:
-MCI0JIb30BaTh MPUOOP HA MOJABUKHBIX O0BEKTAX.
-YMEHBIINTDH BJIUSAHNE BHEIIIHET0 MATHUTHOTO MOJIS.
-YMEHBIIINTH BIUSHUE JICKTPOCTATUYECKOTO TTOJIS.
-YMEHBIIIUTH BIUSHUE TEMIIEPATYPHI.

[Tpubop, Kakoi CUCTEMBI HEJIb351 UCIIOJIB30BATh JJIs IPSIMOTO U3MEPEHHUS TOKA.
-MarHUTOAJIEKTPUYECKOM.
-3JIEKTPOMarHUTHOM.
-3JICKTPOJAUHAMUYECKOM.
-(eppoIMHAMUYECKOM.
-3JIEKTPOCTATUYECKOM.

[Tpubop, kakoi cucTeMbl UMeeT HAaMOOIBIINI YACTOTHBIN AUaNa3zoH?
-MarHUTOXJIEKTPUYECKOM.
-3JIEKTPOMArHUTHOM.
-3JIEKTPOAUHAMUYECKOM.
-3JIEKTPOCTATUYECKOM.
-UHIYKIIMOHHOU.

Bapuomerp-3ro:

-IIpubop st n3MepeHust HeCTaOMILHOCTH HAMPSHKEHUS HCTOYHHKA M-
TaHMS.

-nipuOOp JJIsI UBMEPEHUS PEAKTUBHOW MOIIHOCTH.

-U3MEPUTEIIbHBIN NTOKA3aTeNlb BO BIarOMepax.

-Mepa B3aUMHOW MHIYKIMH.



-puOOp JUIsl U3MEPEHUSI MATHUTHOW UHTYKIIUU.

Jy1st pacimupenus mpeeioB U3MEPEHUST MAarHUTORJICKTPUIECKOTO BOJIBTMETPA UC-
MOJIB3YIOT:

-M3MEPUTENBHBINA TPaHCHOPMATOP TOKA.

-IIIyHT.

-100aBOYHOE CONPOTHBJICHHE.

-U3MEPUTENbHBINA TPAHCHOPMATOP HATIPSIKEHUS

Jlns onpeneneHyss MHAYKTUBHOCTH KaTyIIKH MOKHO HCIIOJIb30BaTh:
-MOCT MOCTOSIHHOT'O TOKA.
-MOCT II€ePEMEHHOI0 TOKA.
-KOMITIEHCATOP MTOCTOSTHHOTO TOKA.
-aMIIEpPMETP U BOJIBTMETP.

Kakumu mpudbopamu MoxxHO u3mMeputh IJC HCTOYHUKA TOCTOSIHHOTO TOKA?
-BOJIBTMETPOM.
-BaTTMETPOM U aMIIEPMETPOM.
-MOCTOM MOCTOSIHHOT'O TOKA.
-KOMIICHCATOPOM IOCTOSHHOI'0 TOKA.
-BOJILTMETPOM U aMIIEPMETPOM.

KakuM 00pa3oM KCosb3yro BaTTMETPHI JIJIs1 U3MEPEHUS PEAKTUBHONW MOIIHOCTHU B
Tpex(azHbIX Lemnsx?

-BKJIIOYasi 00MOTKY HANPSIKEHHUs HA “U4ysKoe HalpsKeHue” .

-BKJIFOUAs B II€TTh OOMOTKH HampspKeHUs BaTT™MeTpa dazocnsuraromryro (RL)
LETIOYKY.

-MepeKIII0Yas Harpy3Ky cO 3BE3/Ibl Ha TPEYTOJIbHUK.

-BKJIIOUAs B LIeTIb 0OMOTKH Hanpspkenust Gazocasurarontyro (RC) nemnouxy

[Tpu kakoii Harpy3ke MOKHO HUCIIOJb30BaTh CXeMy ApOHa BKIIFOUEHUS BATTMETPOB
JUIS A3MEPEHUSL PEAKTUBHOW MOILIHOCTH:

-IIPA CUMMETPUYHOI.

-[IPU PAaBHOMEPHOM.

-IIPYU AKTUBHOM.

-IIPY OJTHOPOJTHOM.

HpI/IMeHCHI/Ie MAarauTO3JICKTPUUYCCKOI'O JIOTOMETPA MCI'OMMCETpPAX IMMO3BOJIUT
YMCHBIUINUTD BJIUSAHHUC!

-BHEIIHET0 MAarHUTHOIO IOJIS.
-BUOpallUY [P BpaIlEHUH PYyYKHU T'€HEepaTopa.
-HecTaOMIbHOCTH HANIPSKEHUSI TeHEPaTOpA.



-BHemnero QJIICKTPOCTAaTHYCCKOT'O ITOJIA.

VYkaxxuTe U3 nepeurcaeHHbIX Hanboiee ONTUMAIbHBINA KOMIUIEKT TPHUOOPOB AJIs
KOCBEHHOTO M3MepeHus KO PUIIMEHTa MOIIIHOCTH TpeX(a3HOU CUMMETPUYHON

Harpy3Ku:
-BosibT™MeTp U BaTT™METD.
-AMIIEpMETp U BapMeETp.
-BosabT™MeTp, aMniepmMeTp U BATTMETP.
-BonbT™meTp, amnepmeTp U BapMeTp.

Kaxkoii BOJIBTMCTP PCKOMCHAYCTCA UCIIOJIb30BAaTh ITPH U3MCPCHNH COIIPOTHBIICHUA

3a3eMJISIFOLLETO YCTPOMCTBA M0 METOJlY aMIIEPMETPa U BOJIbTMETpa?
-C 00JILIIIMM BHYTPEHHHMM CONPOTUBJIEHUEM.
-C MaJIbIM BHYTPEHHUM COMPOTUBIICHUEM.
-C BHYTPEHHUM COMPOTUBJICHUEM PABHBIM U3MEPSIEMOMY.
-C IIUPOKUM YaCTOTHBIM JTHANa30HOM.
-MarHUTORJIEKTPUUECKON CUCTEMBI.

yKa)KI/ITe, KaKHnC BCIIMYHNHBI MOXHO PaCCUUTATD I10 ITOKA3aHUAM JIBYX BATTMCTPOB,

BKJIFOUEHHBIX B Tpex(a3HyIo LIEeNb TP HECUMMETPUUHOM Harpy3ke?
-aKTUBHYIO U PEAKTUBHYIO MOIIHOCTh OTPEOUTENS.
-K03(QPUIIUEHT MOIIHOCTH.

-AKTUBHYI0 MOIIHOCTb.
-aKTUBHYIO MOIITHOCTh U KO3(PPUIIMEHT MOIIHOCTH.

BonbTMmeTphl, Kakux CUCTEM HEOOXOAUMBI JiJis onipeieieHus: kodduireHra
(dbopMbI HANTPSHKEHUST HECUHYCOUIAITBHON (DOPMBI:
-3JIEKTPOMArHUTHOM U 3JIEKTPOAUHAMUYECKOM.
-MarHATO3JIEKTPUYECKON U BBIIPSIMUTEIBHOM.
-BBIIPSAMHUTEIbHON U 3JIEKTPOMATHUTHOM.
-3JIEKTPOAMHAMUAYECKON U MAarHUTORJIEKTPUUECKOM.
-3JIEKTPOCTATUYECKOMN U AJIEKTPOHHOM C aMIUTUTYAHBIM I€TEKTOPOM.

s u3mMepeHus TeMIIEpaTyphl MPY MOMOIIY HEYPABHOBEIIEHHOTO MOCTa MTOCTOSH-

HOTO TOKa MCTOJIb3YyeTCs MpeoOpa3oBarTelb:
-apamMeTpU4eCKHi.
-T€HEPATOPHBIN.
-aCTaTHYECKHM.
- TUAJIBKOMETPUYECKUU.
JlencTBUTENBHOE 3HAYEHHUE U3MEPSIEMOTO COITPOTUBIICHUSI RX paBHO:
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CxeMa BKJIFOUEHHS BAaTTMETPA, ITO3BOJIAIONIAS N3MEPHUTh aKTUBHYIO MOIIIHOCTD (pa3bl
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AOcomroTHas IMOTPCIIHOCTD OIIPCACIIACTCA BhIPpA)KCHHUCM:
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['py0oii MOTPEnTHOCTHIO HA3BIBACTCHAL. ..
-[IOTPENTHOCTD, BEI3BaHHASI HECOBEPIIIEHCTBOM METO/1a N3MEPEHUS
-TIOTPEITHOCTH BCJICACTBUH MCTIOIB30BAHMS MPUOOpa HU3KOM TOUHOCTH
-MIOrPEeIHOCTh, CYIIIECTBEHHO MPEBbIIIAIOIIAA 0KIAaeMoe 3HAYCHUE

-[IOTPEITHOCTh, OOYCIOBJICHHAS PE3KUM U3MEHEHUEM U3MEPSEMON BEJIH-
YUHBI

[Ipu HOpManbHOM 3aKOHE PacIpeieCHUSL. ..
-MIOSIBJIEHUS PA3JIMYHBIX 3HAYEHUI OTPEIIHOCTH PAaBHOBEPOSTHO

-IJIOTHOCTB PacHpeiesICHUs] BEPOSTHOCTEN ONPEACIISIETCS B HOPMAIBHBIX
YCIIOBUSIX

-00JIBIIIIE MNOTPCIIHOCTHU ITOABJIAIOTCA HallC, 4YEM MaAJIbIC
-MaJIbI€ IMMOI'PCIIHOCTH MOABJIAIOTCH Jalie, 4YeM 00JIbIIINE

OTHOCHUTENbHAS TOTPEITHOCTh XapaKTepU3yeT:
-TOYHOCTH JAHHOT0 U3MepPEeHUs
-TOYHOCTb CpPEJICTBA U3MEPEHHUS
-TOYHOCTb OllepaTopa
-YCIIOBHUSI SKCILTyaTalluH

OTHOCHTEbHAS TOTPEITHOCTh BBIPAXKACTCS B:
-MPOIeHTax
-nenuoenax
-eIMHUIAX U3MEPSEMON BEITUNIHHBI
-0e3pa3MepHBIX eAMHHUIAX

Kitacc TouHoCcTH cpencTBa n3MepeHust ONpeaesseT JONyCTUMOE 3HAYCHUE :
-a0COMIOTHOM MOTPEITHOCTH
-OTHOCUTEJIbHOMN NOTPEIIHOCTH
-IPUBEJACHHON MOTPEIIHOCTH
-CJIy4aiiHOM ITOIPEIIHOCTH

Bonpocsl k 3k3aMeny
1. IlorpemHocTy TEXHUYECKUX CPEACTB U3MEPEHUM.
2. Kunacc TOYHOCTH CpeaCTB U3MEPEHUIA.
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Meps1 D/1C.

Mepbl aKTUBHOTO COTIPOTHBIICHUS.

Mepbl HHAYKTUBHOCTH, B3AaMMHOW WHAYKTUBHOCTH U €MKOCTH.

AHAJIOTOBBIE 3JIEKTPOMEXaHUYECKHE TPUOOPHI, UX CTPYKTYpHAst CXeMa M KJIaCCH(PHUKAIIHAL.
Hanocumble ycioBHbIE 0003HaYSHHS HA IIKAJIBI TPHOOPOB.

OO1mmue y371bl U IeTaIH JIEKTPOMEXaHHUECKUX MTPUOOPOB.

MarauToseKTpuiecKiue MeXaHu3Mbl U IPHOOPEI.

. MarHuTosneKTpu4eckue J0roMeTphl.

. BeinpsimurenbHbie TprOOpBHI.

. TepmonnexkTpuueckue npruOOpHI.

. DJIEKTPOHHBIE aHAJIOTOBbIE MPUOOPHI. CTPYKTYPHBIE CXEMBI AJIEKTPOHHBIX TPHOOPOB.
. DNEKTPOHHBIE BOJIBTMETPBI CPETHETO AEUCTBYIOLIET0 U MAKCUMAJILHOTO 3HAUEHUH.

. DNEKTPOMarHUuTHbIE MEXaHU3MbI U TPUOOPHI.

. DJIeKTPOMAarHUTHbIE aCTaTUUECKUE PUOOPHI.

. DNEeKTpOJMHAMUYECKHE MEXaHU3MBbI U IPHOOPBHI.

. DNEeKTpOJMHAMUYECKHE aMIIEPMETPBI U BOJITMETPHI.

. DNEeKTPOJMHAMUYECKHE BATTMETPHI.

. ®eppomHAMHYECKIE MEXaHU3MBI U TIPUOOPHI

. DIEKTPOCTAaTHYECKIE MEXaHU3MBI U TIPHOOPHI.

. UHIyKIIMOHHBIE MEXaHU3MbI U TPUOOPBHI.

. IHIyKIIMOHHBIE CYETYMKH 3J1.9HEPTHH: YCTPOHCTBO, MPUHIIUI paOOTHI, BHIBOJI OCHOBHOTO YPaB-

HEHMUS.
WMHAYKIIMOHHBIE CYETYUKHU JI.OHEPTUN: HOMUHAJIbHASI U JEHCTBUTENIbHAS IOCTOSIHHBIE, IOIPELI-
HOCTb, CAMOXO/I, YyBCTBUTEJIBHOCTD, PETYJIMPOBKH, CXEMa BKIIIOUEHHUS.

Peructpupytomue npubopsl. DIEKTPOHHBIE OCIUIUIOTPadBbI.

[TpuGops! cpaBHEHUS. METPOIOrHYeCKHE XapaKTePUCTHKH.

OnuHapHBIM MOCT IOCTOSIHHOTO TOKA.

HeypaBHoBem1eHHbIE MOCTBI TIOCTOSIHHOTO TOKA U UX MTPaKTUYECKOE IIPUMEHEHUE.

MoCTBI IEPEMEHHOTO TOKA.

MocTbl nepeMeHHOro TOKa JJIsi U3BMEPEHHUS] EMKOCTH U TaHT€HCa yIila IU3JIEKTPUUECKUX MOTEPb.
KomMmieHcaTopsl TOCTOSHHOTO TOKA.

MacuraGHble u3mMepuTenbHble npeodpazoBarenu. LIyHTh 1 100aBOYHBIE COTPOTUBIECHUS.
W3meputenbHble TpaHC(HOPMATOPHI TOKA.

W3mepuTenbHble TpaHC(HOPMATOPHI HAPSKESHUS.

O60611eHHas cxema HU(POBBIX U3MEPUTEIBHBIX TPHOOPOB

[TpeoOpa3zoBanre HEMPEPHIBHON U3MEPSIEMOM BEIMUMHBI B IU(DPOBON KOJ.

Knaccudukanus nudpoBbIX H3MEpUTENbHBIX TPHUOOPOB.

[{udpoBble n3MepUTeIbHbIE TPUOOPHI MOCIEI0BATENBLHOTO cueTa. Vi3MepuTenb nHTEpBalia Bpe-
MEHHU.

[{ndpoBbie BOIBTMETPHI IOCTOSTHHOTO TOKA C BPEMsI- UMITYJIbCHBIM IIPe00pa30BaHUEM.
[{udpossie n3MepUTENHHBIE TPUOOPHI MTOCIEI0BATEIBHOI0 MPUOIIKEHHs. BonbTMeTp noctosu-
HOT'O TOKa C KOJI0- UMITYJIbCHBIM IIPe00pa30BaHUEM.

[{udpossie n3MEpUTENBHBIE TPUOOPHI CUMTHIBAHUA. XaPAKTEPUCTUKH HU(PPOBBIX U3MEPUTEIb-
HBIX PUOOPOB.

Hcropus pa3BUTHA JIEKTPOU3MEPUTEIILHOW TEXHUKHU. 3HAYCHUE METPOJIOTHH, CTaHIapTH3aLUN

U cepTrUKAITII
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OcHOBHbIE TIOHATHSA U OTIPEIETICHHS B 00JIaCTH METPOJIOTHH U AJIEKTPUUECKUX U3MEPEHHI.
Bunbl 1 MeToIbI M3MEPEHUH, NX KIacCH(PUKAIHSI.

[TorpemHocT 311. UI3MEPEHUI U UX KIIACCH(HUKAIIHS.

CucreMaTu4ecKue MOrpeHOCTH U METO/IbI UX UCKITFOUECHHUS.

CrnyuaiiHble TOTPEIIHOCTH U UX KOJIMYECTBEHHAs OLIEHKA.

OneHKa NOrpeHOCTH MPSMBIX U3MEPEHUI.

OneHKa NOrpeHOCTH KOCBEHHBIX U3MEPEHHUM.

CyMMUpOBaHKE NOTPELIIHOCTEM.

Kiaccudukanms cpeacTs nu3MepeHuii.

XapaKTepUCTUKU CPEJICTB U3MEPEHUN.

W3mepeHue cuibl TOKa U HAIIPSDKEHUS B LIEISAX TOCTOSIHHOTO TOKA.

W3mepeHue cuiibl TOKa U HAIIPSDKEHUS B LIETIAX [IEPEMEHHOTO TOKA.

W3mepeHne akTUBHOM MOILHOCTH B LIETISAX MIOCTOSIHHOTO TOKA.

H3mepeHne akTHBHOM MOIIHOCTH B OAHO(A3HBIX LEMAX MEePEeMEHHOI0 TOKa.

MeTo1p1 H3MepeHust aKTUBHOM MOIIHOCTH B 3-X (pa3HBIX LETISIX MPU CUMMETPUYHON HATpy3Ke.
MeTob1 H3MEepeHUsT aKTUBHOM MOIIIHOCTH B 3-X (Da3HBIX LIETIAX MPU HECUMMETPUYHON Harpys3Ke.
H3mepeHne peakTUBHON MOIITHOCTH B OJHO(A3HBIX IETISIX TEPEMEHHOT0 TOKA.

N3mepenne peakTHBHOM MOIITHOCTH B 3-X (ha3HBIX IETsX.

VY4er akTUBHOMN PHEPIUH B OAHO(A3HBIX LIEMAX.

VY4er akTHBHOM 3HEpTUH B 3-X (pa3HBIX IETIsX.

VYuer peakTUBHOM DHEPTUN.

N3mepenne k03¢ UIMeHTa MOIITHOCTH U Pa3HOCTH (ha3.

KocBeHHbIE METO/IbI U3MEPEHUS COTIPOTUBIICHUS Ha IIOCTOSTHHOM TOKE.

ITpsimble METOBI N3MEPEHUS CONIPOTUBIIEHUS HA TIOCTOSSHHOM TOKe. OMMETpBI.
W3mepenne conpoTUBICHHS U30JSUH METOMMETPaMH.

N3mepeHune conpoTUBIEHHUSI MOCTOM ITOCTOSIHHOTO TOKA.

N3MepeHne conpoTUBIEHUS 3a36MIICHUS.

IToka3aTenu 1 HOPMBI Ka4eCTBa dJIEKTPOIHEPTUU. TEepMHUHBI U OIIPEIEICHUS
OTKIIOHEHUS YaCTOTBHI.

Konebanus HanpsiokeHus u Giauxep.
Hecummerpus HanpspkeHU B Tpexda3HbIX CUCTEMaX.
HecunryconaanbHOCTh HAMIPSKEHHUSL.

HpaKaneCKne 3aJaHud QJid JK3aMEHa
1. BonbT™MeTp ¢ BHYTPEHHUM cONpOoTUBIEHUEM 12 KOM MpH MOAKIIOYEHUH K 3aKUMaM LENH MO-
kazan 150 B, a npu noaximoueHny K TOH ke LEeNH MocIeI0BaTeNbHO ¢ pe3rucTopoM R mokazan 40
B. KakoBo compoTuBiieHue pe3ucropa R?
2. luck cuerurka genaet 188 o6opoToB 3a 10 MuH. Harpy3koii SIBASIOTCS TpU NapaiesIbHO
BKJIFOUEHHBIE JJaMITbl PAaBHON MOIIHOCTU. BBIUNCINTD MOIIHOCTD KaXKJ10H JIJaMIIbl, €CJIU COTJIACHO
HajanucH Ha cueTyuke 2500 060poTOB €ro JUCKa COOTBETCTBYIOT M3MEHEHHIO ero MoKa3aHWi Ha
1 kBr.u.

3. [Ipu u3mepeHnn MOIITHOCTH B 1IeNH Tpex(da3zHoro Toka ¢ CoS ¢ = 0,9 ucmnonp30BaHbl U3MEPH-
TEJIbHBIC TPpaHCPOPMATOPBI, UMEtoITUe orpemHocTr: dul = 0,15 %; duz = 0,3 %; 611 = 0,1 %; o1
=0,2 %; yur =7yu2 = - 10 MuH; yi1 = Y12 = - 5 MuH. OnIpeeIuTh OTHOCUTENBHYIO ITOIPEIIHOCTh
M3MEpPEHUS MOLTHOCTH, €CJIM OTHOCUTENbHAS NOrpetHocTh BaTTMETpoB 0,5 %. CocTaBuUTh
CXeMY BKJIIOYEHHS PUOOPOB.



4. BonsT™eTrp Tumna 9309 umeer BepxHuii npeaen uzmepenus 250 B. Onpenenure, ¢ KaKuM co-
MPOTUBJICHUEM HY>KHO MOCTaBUTh I0OABOUHBIN PE3UCTOP JUIsl pACIIMPEHUS BEPXHETO Mpeena u3-
mepenus 10 600 B, ecu npu nocrostaHnoM Hanpspkennn U = 200 B motpebisiemass UM MOIITHOCTh
paBHa 4 Br.

5. Kakoe conpoTuBiieHHE JOJKHBI UMETh COETUHUTEIbHBIE IPOBOJIA OT MIILIHMaMIiepMerpa Ha 10
MA comnpotusienuem 0,7 Oum k mryHTty conportusienuem 0,0004 Om, 9ToObI MOITYYUTH aMIIEPMET]P
Ha HOMUHAJIBHBIN TOK 15 A.

6. OnpenenuTh KJIacc TOYHOCTH MAarHUTORJIEKTPUIECKOTO MIJITTHAMITEpPMETpa C KOHEYHBIM 3Have-
HueMm mkansl |y = 0,5 MA s usmepenust toka | = 0,1 + 0,5 MA Tak, 9T0OBI OTHOCUTEIBHAS
MOTPEIIHOCTh U3MEPEHUS TOKa He TpeBbiaia 1%.

7. OnpenenuTs, 4eMy paBHA BEJIMUMHA CONTPOTUBIICHHMS, €CIIH MPU MOJAKIOYEHUN BOJIBTMETPA Ha
Ux =300 B u Iy = 20 MA mocie1oBaTelIbHO € CONPOTHBIICEHUEM B ceTh ¢ HanpsbkenneM Uc = 220
B noxazanus BonbT™erpa Obuin U = 200 B. [laiite BoiBoA TpeOyemoii Gopmynbl A pemieHus
3a/1a4nl.

8. IIpu u3mMepeHnn MOIHOCTH Tpexpa3zHO ey NPUMEHUTUCH ABa BaTT™MeTpa Ha 1 kBt u 1,5 kBT
C HOMHMHaJIbHBIM HanpsbkeHueM cootBercTBeHHO 100 u 150 B. Pacimputs npenensl uamMepeHus
1o HanpspkeHuo 10 250 B 1 3ateM onpenenuTh akTHBHYIO MOIIHOCTb U KOA(QGHUIIMEHT MOLITHOCTH,
€CJIM Harpy3ka CUMMeTpu4Hasi, a nokasanus BartmerpoB 800 u 400 Br. IIpuBectu cxemy BKJItO-
YEHUs1 U3MEPUTEIIbHBIX TPHOOPOB.

9. B onnodasnyto 1ens BKItOUEHBI Yyepe3 TpancopmaTopsl Hanpspkenus 6000/100 u toka 100/5
npubopsl: amnepmerp |y =5 A, Bonbt™erp Uy = 110 B, Battmerp Ha |s =5 A u Uy = 120 B co
mkanoi Ha 120 nenenuit. Amnepmerp nokaszan | =4 A, sonstmetp U = 110 B. Onpeaenuts Moui-
HOCTb IIETIM ¥ TIOKAa3aHHS BATTMETPa B JICIICHUSAX HIKAJIBI IPU Pa3IMYHBIX 3HaUYeHUsX cosQ: 1; 0,5;
0,3. HauepTuTh cxemy BKIIIOUEHUS TIPUOOPOB.

10. Heo6xoaumo u3meputh comnpotuBieHrne 10 OM ¢ mMoMoIIpI0 BOJIBTMETPA CONMPOTHUBIECHUEM
6000 Om u ammniepmetpa conpotusierrem 0,5 OM 1Mo cxeme, Korja BOJBTMETP MOJKIIIOYEH Ta-
pallJIeIbHO TOJBKO H3MEPSIEMOMY COMPOTUBIEHHIO. 1300pa3uTh cXxeMy M ONpeneauTh Morper-
HOCTh U3MEpEHUs

11. Kakoii u3 4eTbIpex aMrepMeTpoB 0OECIEUUT HAUMEHBIIYI0 BO3MOXKHYIO MOTPEIIHOCTh MPHU
n3mepennn Toka | = 1,5 A: 1) kiace 0,2 Ha |y = 30 A; 2) kmacc 0,2 Ha | = 15 A; 3) xmacc 0,5 Ha
l.=2,5A;4)kmacc 1,5Ha |, = 1,5 A.

12. OnpenenuTh Noka3aHe MUJUIMAMIIEPMETPA C BHYTPEHHUM cornpotusiieHueM 500 Om B nemnu,
COCTOSIIEN U3 MOCTIEN0BATEIBHO COEAMHEHHBIX pe3nucTopa conpotusieHueM 17,5 kOm u KoHieH-
catopa eMKocTbI0 0,5 MKD, eciiu 1enb NOAKI0YEHA K POMBILIUIEHHON ceTH HanpskeHuem 220
B. Haiitu abGcotOTHYIO 1 OTHOCUTENIbHYIO MOTPEIIHOCTH U3MEPEHHUs, BHOCUMbIE BHYTPEHHUM CO-
IPOTHUBIIEHHEM IIpUOOpa.

13. BoapT™METp paccuuTaH Ui U3MepeHus HanpsbkeHuil 1o 15 B. Onpenenuts conpoTuBieHue
00aBOYHOTO PE3UCTOPA , KOTOPBII HEOOXOAUM JUIsl paclIMpeHus npeneia usmepenus 1o 150 B,
€CIIi BHYTpEHHee conpoTuBieHne BoiabTMeTpa Ry = 50 kOM. KakoBbl OyayT mpHu 3TOM HOTEpU
MOIIHOCTH B 0OMOTKE BOJIbTMETPA U B J0OABOYHOM pe3ucTope?

14. Jlns u3MepeHust TOKa B IETH UCIIOJIb30BaH aMIIEPMETP CO IITKaJoi Ha 5 A, UMEIOIIHI COpo-
tuBnenue 0,6 Om. OnpeaenuTs TOK, MPOTEKAOIIUN 1O IEMH, €CITU MPUOOpP BKIIOUYEH C IIYHTOM
Rur= 0,025 Owm, a ero cTpesika OCTAaHOBWJIACh Ha JICIICHUH 3,6 A.



15. Jlns u3mepeHus akTuBHOW MoIMHOCTH P = 8 kBT TpexdasHplii 11enu mpu CHMMETPHYIHON
Harpy3ke ¢ ¢a3HpM HanpspkenueM 220 B u cos ¢ = 0,8 ucnonbs3oBans aBa BartMeTpa. COCTaBUTH
CXEeMY U3MEPEHHUs, OTPEAeNIUTh MOKa3aHUs KaXJ10ro BaTTMETpa

16. B cuMmMeTpuuHyIO ceTh TpeX(pa3HOTO TOKA MO CXEME «3BE3/1a» BKIIOUCHBI TPU OJIMHAKOBBIX
notpedurens, y kKoTopbix R =30 Om, X =40 Om. Hanpspkerune nutanus Ua = 380 B. M306pa3uth
CXeMY BKJIFOYCHHS ABYX BATTMETPOB JJII H3MEPECHHS aKTUBHON MOIITHOCTH U OTIPECNIUTh MOKa3a-
HUS BATTMETPOB

17. Y3 BobT™MeTpa Ha 1,5 B co BcTpoeHHBIM 00aBOYHBIM conpoTuBiieHreM 145 OM u conpoTuB-
aenueM pamku 5 OM HeoOXonumo caenarh ammnepmerp Ha | A. BBIYMCINTH CONpOTHBICHHE
IIYHTA.

18. B Tpexda3znyro 1enb ¢ CAMMETPUYHON Harpy3koi (a3 BKIIOUEHBI JBa BATTMETPA, IOKa3aHUs
KoTopbIxX 95 BT 11 385 Bt. Onpenenuts ko3 PunmeHT MmomHoctu. HauepTuth cxemy BKIIOYCHUS
pUOOpPOB.

19. Barrmetp Ha P = 2000 kBT, cornacHo yka3zaHWIO Ha IIKaje JOJDKEH MOAKII0OYAThCS Yepes
Ttparcopmarop Toka 3000/5. OgHako oH ObUT BKIIOUEH Yepe3 TpaHchopmarop Toka 30/5 u ero
ctpenka nokasana 400 kBt. OnpenenuTs MOIHOCTH B Lienu. M300pa3uth cxemy BKJIIOUEHHUS W3-
MEpUTENIbHBIX TPHOOPOB.

20. [Tpu n3MepeHUH MOIITHOCTH B OTHO(A3HOH 11N MTEPEMEHHOTO TOKa € COS @ = | OBLIM UCTIONb-
30BaHbl U3MEpUTENbHBIE TpaHcPopmaTopsl, umeromue norpeurHoctu: U = 0,1 %; 61 = 0,2 %; yU
= - 15 mun.; yI=-20 mus. OnpeaenuTs OTHOCUTENbHYIO OTPEIIHOCTh U3MEPEHMSI MOLITHOCTH,
€CJIM OTHOCHUTENbHas! orpemHocTs Bartmerpa 0,3 %. CocTaBUTh CXeMy BKIIFOUEHHS TPUOOPOB.
21. Ha mutke cuerynka HanucaHo «1 kBt.a =400 o6opoToB auckay. OmnpenenuTs pacxol dHep-
I'MH, €CIIU TUCK cueTdnka crenai 3a 30 cexyna 10 060poToB, M MOIIHOCTh HArPy3KH.

22. CyeTynK aKTHBHOW SHEPTUU B Havalie Mecsa noka3an 7561,3 kBTt.4, B konie 9832,5 kBr.4;
CUYETYMK PEAKTUBHOM 3Hepruum coorBeTcTBeHHO 1213,5 kBap.u u 1610,0 kBap.u. Onpenenuts
CpeIHEMECSYHbBIN KO3 PHUIIMEHT MOIIIHOCTH.

23. Ha 37eKTpOCTaHIIMKM yCTAaHOBJIEHB! CUETUYMKN aKTUBHOM M pEakTHBHOM SHEpruH. 3a Toj pa-
00ThI NOKa3aHUSI CYETUUMKOB YBEITUYMIUCH cooTBeTcTBeHHO Ha 150000 xBt.u m 65500 xBap.u.
OnpenenuTs cpegHero10Boi K03(hOUIMEHT MOLTHOCTH.

24. OmipenenuTh YeMy paBHO CONpoTHBIIEHHE R1 ogrHApHOTO MOCTa, €CIH MPH €T0 paBHOBECHHU
comnpotuBienus Oputn: R2 =10 OMm, R3 =100 Om, R4 =20 Om? HU300pa3uthk cxemy MocTa.

25. JInst u3MepeHust COMPOTUBIICHUST PE3UCTOPA MCIIONIB3YIOTCS aMIIepMeTp U BOIbTMETp. Ompe-
JIeTUTh CONPOTUBIICHUE PE3UCTOPA, €CIIU BOJITMETP (Ki1acca TouHocTH 0,5 co mikanoit 50 B) mo-
ka3beiBas 40 B, amnepmetp (kinacca Tounoctu 0,5 co mkanoi 5 A) mokaseiBan 4 A?

26. OmnpenenuTh, Y4eMy paBHO conpoTuBieHne R1 oguHapHOTO MOCTa, €ClIi IPU €ro paBHOBECHU
R2 =70 Om, R3/R4 = 3.

27. Ilpu u3MepeHnr MOIIHOCTH ITPH ITOMOIIY OJIMHAPHOTO MOCTA MCIIOJIb3YIOTCS IEPEMEHHBIE pe-
3ucTtopsl conpoTuBiaeHueM 0,2...2 kOM u 00pa3noBeii KOHAEHCATOP eMKOCThIo 1 MK®D. Kakue
€MKOCTH MOXHO M3MepsATh B 3TOM cityyae? M300pa3ute cxemy.

28. [lpn m3MepeHnH TapaMeTpoOB KaTYIIKH WHAYKTHBHOCTH MO METO/IY aMIIepMeTpa-BOIbTMETPA-
BaTT™MeTpa npubopsl nokazanu: [=4 A, U =40 B u P =96 Br. Paccunrats nonHoe conpoTuBieHue
ZX, mapametpbl LX u RX karymku u ko3¢ HUIHEHT MOITHOCTH KaTYUIKU cOS @, 0e3 yueTra BiIHs-
HUS CONPOTUBIICHU TpUOOpoB. [IpuBecTr cxeMy BKIIIOUEHUS TPUOOPOB.

7.4 MeTtoauvecKkue MaTepuaJibl, ONpeae/sioie nNpoueaypbl OeHuBAa-
HHMS 3HAHMH, YMEHHH U HABBIKOB, XapaKTepHU3YIOLIUX 3Tanbl GopMUpPOBaAHUSA
KOMIIeTEeH NI



Kontposb ocBoenust nucuuminabl 51.0.19 «MeTtposorusiy mpoBOAUTCS B COOTBETCTBUH C
[In Ky6I'AY 2.5.1 «Tekymuii KOHTpOJIb YCIIEBAEMOCTH U IPOMEXYTOUYHAs aTTECTAalUsl CTYIEH-
TOB». TeKyIuidi KOHTPOJIb MO JUCIUIUIMHE ITO3BOJIAET OIICHUThH CTETICHb BOCTIPUATHS Y4€OHOTO
MaTepuaa U MPOBOJUTCS JJIsl OLEHKH PEe3yIbTaTOB U3YUEHHUs Pa3/iejoB/TeM AWCIHUILIAHBL Te-
KYIIUH KOHTPOJIb TPOBOIUTCS KAK KOHTPOJIb TEMAaTUUYECKHM (110 UTOTaM U3y4EHHUsI OPEICICHHBIX
TEeM JTUCIUIUIMHBI) U pyOEKHBIN (KOHTPOJIb OMPEACICHHOIO pa3jielia WM HECKOJIIBKUX Pa3/IesioB,
nepeja TeM, Kak MPUCTYNHUTh K U3YYSHHUIO OYepeIHOM YacTh yueOHOro MaTepuania).

TecToBbBIC 3a7aHNSA

O1eHKa «OTJIUYHO» BBICTABIISACTCS MPU YCIOBHH MPABUIIBHOIO OTBETA CTYJICHTA HE MEHEE YeM
Ha 85 % TeCcTOBBIX 3aJaHUM.

Ol1ieHKa «XOPOII0» BBICTABJISCTCS MPH YCIOBHH IPABUIIBHOIO OTBETA CTY/ICHTA HE MEHEE YeM Ha
70 % TeCTOBBIX 3aJaHUIA.

O1eHKA «y/10BJIETBOPUTEIbHO)» BBICTABIISICTCS TIPU YCIIOBUH MTPABHILHOTO OTBETA CTYJCHTA HE
MeHee uem Ha 51 %.

O1cHKA «HEYT0BJIETBOPUTEIBLHO» BBICTABIISCTCS NIPU YCIOBUU MPABUIILHOTO OTBETA CTYCHTA
MeHee yeM Ha 50 % TecTOBBIX 3aJaHUH.

Kpurtepun onieHKH 3HAHUH CTYI€HTOB NPU NPOBEJeHUN KOHTPOJbHOI padoThI

OlLieHKa «OTJIMYHO» BBICTABIISIETCS MIPU YCIOBUH MPABHIIBHOTO PEIICHUS CTYIEHTOM 3-X 3a/1ay;
OLieHKa «XOPOI0» BBICTABIIAETCS MPU YCIIOBUM MPABUIIBHOIO PEIICHUS CTYJEHTOM 2-X 3a]1ay;
OlieHKa «y/10BJIE€TBOPUTEIbHO» BBICTABIISIETCS IIPHU YCIOBUH MPABMIBHOTO PEIICHUS CTYIEHTOM
OJIHOM 3a11a4M;

OlnieHKa «HEYT0BJIETBOPUTEIbHO0Y» BBHICTABISICTCS MIPU YCIOBUU HEMPABUIHLHOTO PELIEHUS BCEX
3a/1au.

Kpurepun oneHkHn Ha JK3aMeHe

OneHka «OTJMYHO» BBICTABIISETCS 00y4aroIeMycsi, KOTOPbIN 00J1aJaeT BCECTOPOHHUMH,
CHUCTEMaTU3MPOBAHHBIMU M TTIyOOKMMH 3HAHUSMHU MaTepHuaa yueOHOM mporpamMmbl, yMeeT CBO-
OOHO BBIMIOJIHATH 3a/1aHuUs, IPEYCMOTPEHHbIE yUeOHO! MPOrpaMMOH, YCBOMJI OCHOBHYIO U O3Ha-
KOMMJICS C JIOTIOJTHUTEIBHOM JIUTEpaTypold, peKOMEH10BaHHOM yueOHoi nporpammoii. Kak mpa-
BUJIO, OIIEHKA «OTJIMYHO» BBICTABISETCS 00ydaroleMycs YCBOMBIIEMY B3aMMOCBS3b OCHOBHBIX
MOJIOKEHUN U MOHATUHN AMCUUIUIMHBI B MX 3HAYCHUU JUIs IPHOOpETaeMoil crieuaibHOCTH, PO-
SBUBIIIEMY TBOPUYECKHE CIOCOOHOCTH B TOHUMAaHUH, N3JI0’KEHUH U UCII0JIb30BaHUHU Y4eOHOTO Ma-
Tepuana, MpaBUIbHO 00OCHOBBIBAIOLIEMY MPUHSATHIEC PELICHHS], BIIAICIOLIEMY Pa3HOCTOPOHHUMHU
HaBbIKaMU 1 NpUEMaMH BBIITOJIHEHUS IPAKTHUECKUX PadoT.

OneHka «X0po1I0» BEICTABISIETCS 00yUaroneMycs, 0OHapyKMBILIEMY ITOJIHOE 3HAHNUE Ma-
Tepuaia yueOHOM MporpaMMbl, YCIIEHITHO BHIMOIHSIONIEMY IPEAYCMOTPEHHBIE yUeOHOM Mporpam-
MOM 3a/laHMsl, YCBOUBIIEMY MaTepHall OCHOBHOM JIMTEPATyphl, PEKOMEHI0BaHHON yueOHOI mpo-
rpammoii. Kak npaBuiio, OleHKa «XOpOIIO» BBICTABISAETCA 00yJaroIeMycsl, I0Ka3aBLUIEMYy CUCTe-
MaTU3UPOBAHHBINA XapakTep 3HAHUHN MO JAUCIUIUIMHE, CHOCOOHOMY K CaMOCTOATEIbHOMY IOTOJ-
HEHUIO 3HaHUM B XO0/€ JalibHelel yueOHoi 1 mpodecCHOHATBbHON e TeIbHOCTH, PAaBUIBHO
MIPUMEHSIOIIEMY TEOPETUYECKUE IOJIOKEHUS IPU PELICHUM MPAKTUYECKUX BOIPOCOB U 3a/ad,
BJIQ/ICIOIIEMY HEOOXOIMMBIMH HaBbIKAMU U TIPUEMaMU BBIMOJTHEHUSI TPAKTUYECKUX paldoT.

OneHka «yI10BJIeTBOPUTEIbHO» BBICTABISAETCS 00ydarolEMycs, KOTOPbIN [TOKa3ajl 3Ha-
HUE OCHOBHOI'O MaTepuaia yuyeOHON mporpammbsl B 00beMe, 10CTATOYHOM M HEOOXOJUMBIM ISt
JanpHeimei yaeosl 1 npeacTodiiei padoThl 10 CIEeUualIbHOCTH, CIIPABUIICS C BBINOJIHEHUEM 3a-
JaHU, PeyCMOTPEHHBIX Yy4eOHON MpOrpaMMoii, 3HaKOM C OCHOBHOM JIUTEPaTypol, peKOMEH-
JOBaHHOW yueOHOH mporpammoii. Kak mpaBuiio, oleHKa «yJ0BIETBOPUTEIHLHOY» BBICTABISECTCS
oOyuaroliemycs, JOMyCTUBILIEMY OTPEIIHOCTH B OTBETaX HAa 3K3aMEHE UJIU BBIITOJIHEHUH 3K3aMe-
HAIIMOHHBIX 33JaHUH, HO 00JIaAaomeMy HeOOXOJMMBIMHI 3HaHUSMH T10JI PyKOBOJICTBOM IIPEIo-
JaBaTesd JUId  yCTPaHEHWs OJTUX MOTPEIIHOCTEH, HapylIAIEMy IOCIEIOBATEIbHOCTE B



U3JI0KCHUY YIeOHOTO MaTepraa M UCTIBITHIBAIOIIIEMY 3aTPYAHCHUS MIPH BHITIOJIHEHUH TTPAKTHYE-
CKHX pador.

OneHka «Hey/l0BJIeTBOPUTEIbHO» BBICTABIIICTCS OOYdYaromIeMycsi, HE 3HAIOIIEMY OC-
HOBHOI YacTH MaTtepuana y4yeOHOW MporpamMMbl, JOMYCKAIONIEMY MPUHIMITAAIBHBIE OINOKH B
BBINIOJTHEHUH MPEAYCMOTPEHHBIX Y4eOHOH MporpaMMoil 3aJaHnii, HEYBEpEHHO ¢ OOJBIIMMH 3a-
TPYAHEHUSMH BBIOIHSIOMIEMY MpaKTHUeCKue padoThl. Kak mpaBuiio, OleHKa «HEyI0BIETBOPH-
TEJILHO» BBICTABIIIETCS 00YYaIOMIEMYCsl, KOTOPBIN HE MOXKET MPOJIOIDKUTH 00YUEHHE HITH TIPHUCTY-
IUTH K ACATEIBHOCTHU 110 CIIEUAIBHOCTH 110 OKOHYAHUH YHUBEPCUTETA O€3 TOTIOIIHUTEIBHBIX 3a-
HSTHH 110 COOTBETCTBYIONICH AUCIUILINHE.

8 IlepeyeHb OCHOBHOW ¥ I0MOJHUTEILHON Y4eOHOH JIUTEPATYPHI

OcHoBHasi yueOHasl JUTEpaTypa

1.MeTtponorus : yueOnuk / O.b. baBbikun, O.®. Bsuecnasona, J1.J[. ['(pudanon
[u np.] ; mox obur.pen. C.A. 3aiiueBa. — 3-¢ u3., nepepad. u 1om. —
MockBa:®@OPYM : UH®PA-M, 2019.— 522 c.Pexxum no-
crymna:http://znanium.com/catalog/product/917758

2. BoctpoknytoB, H. H. Dnexrtpuueckue nsmepenus : yueoHoe nocodue / H. H.
BoctpoknyToB. — M.: AkaneMus CTaHIapPTH3AIIMN, METPOJIOTHH U CepTUDHUKAITUH,
2017. — 321 c. -Pexxum noctyna: http://www.iprbookshop.ru/78189.html

3. Dnektpuyeckue usmepenus :yued. nocooue / A.B. Kpasuos, A.B. Ily3apun. -
M.: PUOP :MH®OPA-M, 2018. - 148 c. - (Bricuiee oOpazoBanue: bakanaspuar ). —
Pexxum noctyna: http://znanium.com/catalog/product/939363

JlonosiHuTEeIbHAS YUeOHAs JJuTepaTypa
1. OpactoB, B.E.Metponorus, crannaptuzanus u ceptudukaiius ;: yued.mocoodue
/ B.E. OpactoB. — 2-e u3n., nepepabd. u non. — M. : UHOPA-M, 2017. — 196 c.
— Pexum nocryna: http://znanium.com/catalog/product/636240
2. YronsHukoB, A. B. MeTponorus. DIeKTpuyecKue U3BMEPEHUs : MPaAKTUKYM / A.
B. YronbaukoB. — Caparos: Ait [Iu Ap Menua, 2019. — 140 c. — Pexum no-
cryna:: http://www.iprbookshop.ru/82232.htm

O Ilepeuenn pecypcoB MH(POPMALMOHHO-TEJTEKOMMYHUKAIIHOH-
Hoil ceTu «HTEpPHET»

DJIEKTPOHHO-0M0JIMOTEYHbIE CHCTEMbI OM0OJIMOTEKH, MCIIOJIb3yeMble B
Kyb6anckom I'AY um. U.T. TPYBUJIMHA

Ne ‘ HanmeHnoBanue pecypca ‘ YpoBeHs gocryna
DNIEeKTPOHHO-ONOIMOTEYHBIE CHCTEMBI

1. | U3natenbctBO «JlaHby WNuTtepHeT nocryn

2. | IPRbook WuTepHeT gocTyn

3. | Znanium.com WuTepHeT 10CTYyI

4. | ObpazosarenbHblii mopran Kyol'AY WHTepHeT gocryn

ITpodeccnonanbabie Oa3bl JAHHBIX U HTHGOOPMAITMOHHBIC CITPABOYHBIE CUCTEMBI



http://www.iprbookshop.ru/78189.html
http://znanium.com/catalog/product/939363
http://znanium.com/catalog/product/636240

5. | KoncyapranT Ilmtoc WHuTtepHeT gocryn
l"apanT WNutepHeT poctyn
7. | Hayunas snextponHas 6ubnuoteka eLibrary WHTEpHET AOCTYII, CChLIKA

1S

ITepeuens UHTEpHET CANTOB:
https://Kiptorg.ru/kontakty

https://owen.ru/

https://insat.ru/products/?category=9
https://mppnik.ru/publ/472-tehnologiya-proizvodstva-kombikormov.html
https://ru.wikipedia.org

Ok~ wWNE

10 MeTtoanueckue yKazaHusl Uil 00y4alOIIMXCH 10 OCBOEHHIO
AUCHUILINHBI

1. HprankoB b.K., HoBokpemenos O.B, Xamyna A.A. UnauBuayansHble 3a0aHust 1Jis
CaMOCTOSITEIILHON ayIUTOPHON PabOThl CTYIEHTOB IO METPOJIOTHUU U DJEKTPUYCCKHM H3MeEpe-

HusaM. Kpacuogap. KI'AY, 2005.

11 Ilepeyenb MH(OPMANMOHHBIX TEXHOJIOTHIl, MCIOJIb3yeMBbIX
IPH OCYHIECTBJICHUHM 00pPa30BaTeJIbHOIO Mpouecca no AUCHMILINHE,
BKJIOYAsl NepeYeHb MPOrPaMMHOI0 odecredyeHust ¥ MHPOPMAIIUOH-
HBIX CIIPABOYHBIX CUCTEM

. KopnioparusHslii
MS OfficeStandart 2010 Ko 5/2012 ot 12.03.2012
MS OfficeStandart 2013 KopnioparusHslii 17x-201403 ot 25 mapta
KJIFOY 2014r.
. KopnioparusHslii
MS Windows XP, 7 pro Kou Nel87 ot 24.08.2011
Dr. Web CepuiiHblii HOMEp 0/H ot 28.06.17

13x-201711 ot 18.12.2017 (IIpenocras-
JeHre 0€3TUMMHUTHOTO JOCTYIIa B UHTEP-
Het, 250 Mourt/c, [TAO «Pocrenexomy)

Cucrema tectupoBanust MTHIMT'O

ABTOpPCKHE MMPOTPaMMHBIE TIPOTYKTHI,
0a3bl JaHHBIX.

12 MaTepuajJibHO-TeXHUYECKOE oOecriedeHne AJsi 00y4eHusl Mo JUc-
HMUIJIMHE


https://kiptorg.ru/kontakty
https://owen.ru/
https://insat.ru/products/?category=9
https://mppnik.ru/publ/472-tehnologiya-proizvodstva-kombikormov.html
https://ru.wikipedia.org/

HaumeHnoBanue
CHeHUaNIbHBIX I10-
MEIICHUH U IToMe-
IIICHUH IJIS CaMo-

CTOSITENILHOU pa-
0OTEI

OcHanIeHHOCTh Cenallb-
HBIX IOMEIICHUH U ITOMEIIe-
HUH IS CAaMOCTOSITEIILHOM
paboThI

IlepedeHs JIMIIEH3UMOHHOTO IIPOrPAMMHOTO
oOecnieueHus. PEKBU3UTHI NOATBEPKIAt0-
HIETO JOKYMEHTa

CrennaiabHbIE TOMEIIEHUS

320 31

1.JleMOHCTpallnOHHBIN CTEH]T
"KoHcTpyKuMs u3MEpUTEIh-
HBIX IpuOopoB" (8 mT.)

2. JJabopaTopHble CTEHBI, 8
IIT.

3.CteHibl 110 KOHCTPYKIUHU
CPEJCTB U3MEpeHUi, 12 mir.
4. KnaccHast J0ocKa CTEKJIsH-
Has, MaToBas, 1 IIT.

5. IImakatel, OTpa)karolmne
M3y4aeMble TEMBI, § IIT.

6. MynpTuMenuiinoe obec-
Ne4YeHue — caaia-puabMel
110 METPOJIOTHUHU.

7. Hoyroyk DellVVostro1015.
8. [lnasmenHas nanenp Sam-
sung 102 cm.

OneparmonHas cucrema
MicrosoftWindows.

Oducubie mporpammsr: MicrosoftOffice,
MicrosoftPowerPoint.

ITomemenus s ca

MOCTOSITEIbHON paboThI

205 sn

1. TIpunrep HP LJ 1100 (1
mrt.), IlepcoHanbHBIN KOMIBIO-
tep (12 mr.), IlepconanpHbIi
xkommbtotep (1 wT.), Dxpan s
npoekTopa HacTeHHbIi (1 mrT.),
TeneBuzop Samsung LE-46S1B
(1 mrt.), ITpoexTop BenQ CP830
(1 mmT.)

Oneparmonnas cuctema MicrosoftWindows.
Od¢ucusie nporpammer: MicrosoftOffice, Mi-
crosoftPowerPoint.

[TomernieHust 171t XpaHeHHst 1a00paTOPHOTO 000PYI0BaAHMS

206 31

ITomemmenne ocHAIIIEHO CO-
BPEMEHHBIMU 3JIEKTpPOMAr-
HHUTHBIMU, MaFHI/ITOBJ'IeKTpI/I-
YECKUMU U DJIEKTPOHHBIMU
I/ISMepI/ITeJ'[BHBIMI/I HpI/I60-
pamu




