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— OCHOBHBIC CBOWCTBA 3MIEKTPUIESCKUX MALIHH HOCTOSHHOTO H TIEPEMEHHOT0 TOKA;

— OCHOBHBIC IIOHATHS METPOJIOTHYECKOTO 00ECIICUCHHS,

— OCHOBHEIC JJIEKTPOM3MEPHTETILHBIE IPHOOPET;

YMmern:

~ [PUMCHATH TCOPETHYCCKUE SHAHMS U1 PEUICHHs NMPAKTHYECKUX H HAYYHBIX 3a71ad
JJIEKTPOTEXHUKH;

— BIAJICTh MAIMWHHBIME METOJaMH PacieTa 3IeKTPUYECKIX IIENeii;

— TPHMEHSATE B pabOTE OCHOBHYIO H JIOTIOHUTENBHYIO INTEPATYPY;

— TPHMEHATH B PA0OTE NOCHEAHIE HAYUHbIE JOCTHNECHU,

Baapgers:

— YMCHHCM COCTaBJIATH ONMUCAHHA MPOBOAWMBIX MCCIENOBAHHUM, MOATOTOBHTH OTUCT
(0630p) no pe3ynbTaraM paGoOTEL;

— MPaBHIBHO BKIOYATh OCHOBHBIE 3JICKTPOU3MEPHTENBHEIE IIPHOOPHI M POM3BOJIHTE
HU3MEPCHHS,

— BBIMOMHATh PacyCT TOKOB, HANPSHKCHHMH H NOTPeGIsieMOl MOIIHOCTH B MEMSX
ITOCTOSTHHOI'O ¥ IEPEMEHHOT'0 TOKa;

— BBIIOJNHATE B JIA0OPATOPHH MaKEeTHPOBaHHE IpOCTeHImeH 3JICKTPHYECKOH IENH M
UPOUIBOMATE INEKTPUICCKUC UIMEPCHUN - TOKOB, HAUPHKEHU, MOIHOCTH
4. Cmpyxmypa u codepxcanue ducyuniumol.
4.1. Pacnpedenenue mpydoemkocmu ¢ 3.e/aacax no sudam ayoumopHoii u
CaMocCmoamensHou pabomsi cmyoenmog no cemecmpam:

Konudectso gacos 1
B Tom umcie ®opma
Tpynoemk
Cemectp AYAHTOPHBIX HTOTOBOTO
OCTb, Camocr.
I JIa6. | IlpaxtwHu. KOHTpOJIS
3.e./9acel Bceero Jlexumit . paboTeI
pad. 3aHATHH
4 4144 14 4 i 10 1% | S2==re
OLlEHKOi
Wtoro: 144 14 4 - 10 126 | 4

4.2 Pacnpedenenue 6udoe yuebnoii pabomst u ux mpydoemrkocmu no pasdenam oucyunaunol.

KoamaecrBo 9acoB

Ne Ayaaropnas |Bmea
pas- HauMmenoBanue pa3jeron pabora ya.
aea Bcero pao

J | II3 | JIP Ta
(CP)

Beenenme. O6mme cBenenus 06 H3MepeHHsX.
1 W3MepuTeIbHBIC MEXaHU3MBI B TIPHOODEIL. 16 2 - 14

Meronn n3MepeHdi

Cpencrea 3NEKTPHYECKMX W3MEPEHHH, CIMHHUIDL
STAJOHBI M MEPBl JNEKTPUYECKHX BEJIMYMH H
HEONEKTpHIeCKAX  BeqmumH.  Knaccudukanus
SIEKTPOU3MEPUTENBHEIX IPHOOPOB, HX MAPKUPOBKA
L 4 TpeOOBAHHSL, IPETEABICHHE K HIM.

16 2 - 14




Ne
pas- HanmenoBanme pasneon
aena

KoanuectBo 9acon

Bcero

AyauTtopHast

paboTa

JI

113

JIP

BHea
ya.
pado
Ta
(CP)

H3mepenne 31eKTPHYECKNX BETHIHH

W3mepenne 3MeKTpUYECKHX BEIMYAH KAaK OCHOBA
3 U3MEPCHUR  [APYTHX  QUIMYUCCKUX  BeJIWYMH.
YHuBepcatbHOCTE 3 PaCIIpOCTPaHEHHOCTH
3NEKTPHIECKHX CPEACTB H3MEPEHHIA.

16

14

H3mepenne HedIEKTPAYECKHEX BeTHIAN
JIEKTPHYCCKHMM METOAAMH

4 OOl NpUBIMI H3MEPEHHS HESICKTPUIECKUX
BCIMYHH 3JIEKTPHIECKUMH MeTofaMu. W3Mepenne
TEMIIEPATYpHl, NaBJICHHS M CKOPOCTH IBIOKCHHS
IIOTOKA BEIIECTBA JICKTPUIECCKUMH METOJaMH.

16

14

Msmepenne TeN0BBIX NapamMeTpos.

PesducTHUBHBIE  TeMOepaTypHble  JaT9MKH — —
TEPMOCOIIPOTABIICHHUS. Pe3uctuBHBIE
TEMIEpaTypHbIC JATYAKA Ha OCHOBE

HOJIYIPOBOJIHUKOB — TEPMHCTOPHL. TepMomnaps,
3pdext 3eebeka.

14

14

Meroan! B cpefcTBa H3MEpEHHs AaBJICHHS.

Bugni  m3MepseMBIx  jamnienmii:  abGcomoTHOE,
U30BITOTHOE U A GepeHIHANBHOE,
ITpeoGpazoBarerm JIABIICHHS (cuedhoHb,
MeMOpaHBbI 7 TOHKHE MIACTHHBI).
Tensope3ucTHBHBIE CEHCOPHI M NATYMKH JABICHHSL.

16

14

Hzmepenne cBeTOBBIX MAPaMETPOB.

ONTO3NIEKTPOHHBIE NAaTYMKH W MpeoGpasoBaTelH.
Knaccudukanus MPHEMHHAKOB H3IIyYCHHS.
7 OcHoBHBIE  mapaMeTphl  (POTOIYBCTBHTENBHEBIX
3JIEMEHTOB: JNEKTPAYECKHAE NapaMeTpHI,
COEKTpalbHAS YYBCTBUTENLHOCTL, IHHAMHUYECKHE
XapaKTepUCTHKHA GOTONPHEMHHUKOB.

14

14

Pacxogomerpus. YposHemerpus.

Pacxonomepbl NOCTOSHHOTO Ilepenaga HaBlCHHI
(potamerpsl). PacxomoMmepsl mepeMEHHOro ypoBHS
(meneBbIE pacXonOMEpEI).

16

14

H3mepenne napamerpos aprskenns.

lonoxenue, nepeMemenne CKOPOCTL M YCKOPEHHE.
JlatTuvkn ckopocTH U yckopeHms. OnTmyeckue
JONICPOBCKHES H3MEPUTENN CKOPOCTH, YCKOPEHHUS |
nyTH. MarsuTHEIE aKCeepPOMETPEIL.

16

14

Hmoezo:

140

10

126

n




4.3. Temamuueckuii nnan no sudam yuebnoii deamensnocmu

JEKIJHH
Vuae6Ho-
Homep
Ne O6bem HATJISIH.
n/o pasaena 9aCc0B Tema nexuun nocoons
JHCIHAILIHHB
T'ocynapcTeeHHas cucreMa obecreueHus
1 €AUHCTBA H3MepeHnit. O0uue cBeicHus 00 VYuebHOE
1 2 HU3MEpeHuAX. M3MepuTebHbIE MEXaHU3MEI H nocobue
nprubopsL [loHaTHE 06 M3MEPEHNSIX H equHMIAax
¢u3nuecKuX BeIMIMH.
Meroan! n3mMepeHmuii
5 5 Cpencra INEKTPUIECCKUX HM3MEpEHMIA, VaeBoe
CMHMIIBI, 3TAJIOHBI H MEPHI IJJIEKTPUYECKHX HocoBHe
BEIAYHH H HEDJICKTPUICCKHUX BEIMYHH.
3 3 Hsmepenne saexTpuvecknx Bernann
W3mepenne NeKTpHYECKHX BeIHUMH Kak | YdeOHOe
OCHOBA HM3MEPEHHH JpyrHX  (H3HYECKHX | mocobue
BEJIMYHH.
M3mepenne HedieKTpHYecKHX BeJIAYMH
INEKTPHIECKHMH METOAAMH
4 4 OOumii NpHHEIMI H3MEPEeHHS HEITEKTPHUESCKHX Vaebroe
BEJTHIAH 3JICKTPHYECKUMH METOJlaMH. | -
W3Mepenne  TeMmepaTypsl, JaBlI€HHS W
CKOPOCTH  IBHXCHHS IIOTOKA  BEmIECTBA
SNIEKTPHIECKAMH METOJIAMH.
H3Mepenue TEMIOBLIX IAPAMETPOB.
Pe3ucTHBHBIE TeMmmepaTypHbIE [JaTYMKHd ——
5 5 TEPMOCONPOTHBICHHA. PesuctuBable | Y4eGHoe
TEMIIEpaTypHEIE JATYUKH Ha OCHOBE | mocobue
HOJIYTIPOBOJIHHKOB — TEPMHCTOPHI TepMomnapsl,
3 dext 3ecbexa
MeTonanl H cpeacTBA H3MEPEHNASs XABJICHHSL.
Bungsl u3MepseMBIX JaBleHHi: abCoIOTHOE,
6 6 YuebHoe
A30BITOYHOE " maddepenimansHoE. nocobHe
[IpeoGpasoparerms  gaBneHds  (CHUIbQOHEL
MeMOpPaHbl M TOHKHE [UIACTHHEI).
H3mepenne cBeTOBLIX IAPaMETPOR.
7 7 MU3mepeHue cBeToBBIX BenuuMH. OCHOBHEIE Yaebuoe
HOHATAS ¥ onpeziencHus. ONnTo3IeKTPOHHBIE nocobue
JaTIAKH U IpeoOpa3oBaTeIiH.
Pacxonomerpus. Yposaemerpnsi.
Pacxonomerpus. OCHOBHBIEC IOHSITHS H
3 g onpeneneHus. PacxonoMepr! HocTOSHHOTO VueGHoe
nepenajia qaBjaeHuH (POTAMETPEL). nocooue
Pacxoomepe1 mepeMeHHOro ypoBHs (IIEICBEIE
pacxoJOMEPHI).




N3mepenne napamerpos ABMKeHAs.
OcHoBHBIC HOHATHS W OLPee IeHHS.

9 9 2 Homoxenne, mepememenwe ckopocte 1w | Yue6HOe
YCKOpeHHe. J[aTuhKy CKOPOCTH M YCKOpeHHS. | mocobue
OnTayeckre  JIOIIEPOBCKHE HM3MEPHTEH
CKOPOCTH, YCKODEHUS B ITYTH.
Uroro: 4
4.4 Jlabopamopuvie pabomot yuebnbim n1anom ne npedycmompensl.
4.5 Hpaxmuueckue 3anamun
No Homep ObLen YuebHo-
pa3aenaa Tema npakTugeckoro zansaras HaIrJIsIH.
n/n JacoB
AACHHNIHHBI nocooust
Mertoan! m3mepennii
Cpencrra INEKTPUIECKIX HU3MEPECHUIA,
1 12 CIMHHALGI, 3TAJIOHBI M MEPHl 3NEKTPHYCCKHX
2 BEIMYMH M  HEOJEKTPHYECKHX  BEJIWYMH. | YaeOHbie
Knaccupukanus SJIEKTPOU3MEPUTENBHBIX | TI0COOUS
npuOOpOB, WX MapKHpoBKa H TpeGoBaHms,
IPEIbSIBICHUE K HUM.
2 23 N3mepenune 3JICKT[:H'1€CKHX BenmauH. [TpuGopsl VaeBHbe
2 HETIOCPEACTBEHHOH oneBku. Knaccudukanms H0co6Hs
JIICKTPOU3IMEPUTEINILHON anmaparypsi.
N3mepenne 31eKTpUYECKUX NapaMeTPOB.
3 4 2 Knaccmbmcaunua JIEKTPHYECKUX VueGHbe
COIPOTHBIICHHH 10 BETMIHHE H METOIAKE
o nocoous
H3MEPEHHI.
H3mepenue TEILTOBBIX apameTpoB.
4 5 Knaccudukamus TemnoBeix Beawumd. IIoHATHE
TEMIIEPATYPBLL Temneparypusie IIKaiel. | YdeOHOE
KonTakTHBIE W  GEeCKOHTaKTHBIE  MeTOHIBl | HOCOOHE
H3MEPEHHS TEMIIEPATyp
Mertone! u cpesicTBa U3MepeHus AaBeHUS
5 Merons! H3MepeHus MEXaHHIECKUX BETHYHH. Yaebnoe
3 b Knaccuduxanus MexaHHYeCKMX BENTHIMH © | mocobme
CBSI3b MEX/ly HIMH depe3 CHIIY M Maccy.
W3mepeHne cBETOBBIX APaMETPOB.
6 7 IIpeoGpa3oBarei ONTHYECKOTO H3ITyIeHHS. YuaebHoe
XapaKTepHCTHKH ONTHYECKOTO H3TyIEHHS. nocobue
VCTOYHMKH ONTHYECKOTO H3ITy9eHHS
PacxomomeTtpus. YpoeaemeTpus.
Taxomerprdeckue PpacxoJOMEpEL.
[ 8 VYuebHoe
2 ONEKTPOMarHuTHEIE — (MAarHHTOMHIYKIMOHHbIE) 10COBHE
PacxoJOMepEL. Tennosele  pacxomomepsr.

YIITpa3sByKOBEIE PacX0AOMEDPHI




W3sMepeHne apamMeTpoB ABHXKEHMUS. IMapamerpsr
JABHIKCHHSA, CBSI3b MEXIY HHMH. Metompl
H3MEPECHUA JTAHEHHBIX H YTIIOBBIX
nepeMeieHui. OCHOBHBIC METOIBI M3MEPEHHS
CKOPOCTEH H pPacxoja KMAKHX W ra3006pasHbIX
BEIECTB

VY4aebuoe
nocooue

Hroro:

10

Camocmoamenvnaa paboma cmydenma.

Paznen
JAHCOHILIMHABI

Ne
n/n

Tema u sun CPC

Tpynoem.
(B gacax)

Pasnen 1

Beeneune.

14

Bug CPC 1 «Pabota ¢ nuteparypoit». Iloustae 06
H3MEPEHHAX H eMHUNAX Gpu3ndeckux Benuuud. Hcropus
PasBHTHS OPUOOPOCTPOCHHS H 3IEKTPOU3IMEPHTEIHHON
TEXHHKH.

Buy CPC 2 «Pa6ota ¢ mateparypoii». KauectrenHsie
TIIOKa3aTeH MEP U 3EKTPOU3MEPHTEIBHEIX IPHOOPOB
MarnuTosnexTprdgecKne MexaHU3MbI K IPHGOPEL.
DIEKTPOMArHUTHBIE MEXaHNU3MbI B HIPHGOPEL.
ONEKTPOAHHAMHIECKHE MEXaHU3MBI ¥ IPHGOPEL

Paznen 2

Meronsb! H3mMepeHnii

14

Bux CPC 1. «Pabora ¢ mmreparypoii». JluHaMugeckue
CBOUCTBA ¥ XapaxTepucTuky UII. Jlnnamageckuii pexum
pabotel, ero ocobemrocTH. Jluddepenmmansroe
ypaBHeHHe  mpeoOpazosanus MII.  OmnpepeneHue
OCHOBHBIX XapaKTEPHCTHK: IEPeJaTO9HOM (yHKIWH,
KOMITJIEKCHOM Y9YBCTBHTEJILHOCTH, YaCTOTHBIX
XapaKTEePHUCTHK, HEPEXOTHBIX XapaKTEPUCTHK.
Knaccubuxamms UII mo guHaMH4eCKHM CBOMCTBAM.
Merton ananormii s cocraBinenus quddepeHIHATEHBIX
ypasHenui#t UII. Ilonstre 06 0600MmEHHbIX Mapamerpax
Il

Bupn CPC 2 «Pa6ota ¢ nmuteparypoii». CtaTnueckue
cBo¥CcTBa U Xapakrepuctuku UI1. Ypasuenue (Gynxims)
npeoOpasoBaHus. YyBCTBHTEIBHOCTE H IOPOL
9yBCTBHTENLHOCTH. Ilorpemmocta UII B cratugyeckom
peXHMe, IPHIUHBI HX BO3HUKHOBEHUA. HopMuposanme
NOrpemHoCTeR

Bug CPC 3 «Pabora ¢ nmreparypoit». H3meperue
aKTHBHOM H DPEaKTWBHOH 3HEprHHM B TpexdasHo# nemu
pa3sMMYHBIMH  THOAMHM  HHJYKIHOHHBEIX  CYETIMKOB.
BrimroueHre CYETYMKOB Yepe3 H3IMEPHTENLHEBIC
TpaHC(HOPMATOPEL.




Bun CPC 4 «PaGotra ¢ imreparypoit». ITprGopsr
HETIOCPENICTBEHHO!  OLEHKH. YCTpO#CTBO, NpPHHIMI
JEWCTBH, CXeMa BKIFOUCHHS,

AocToMHCTBA M HezocTarkM. CrocoGbl  pacmmpenus
NIPEACIIOR H3MEPECHHIA.

Paznen 3.

Hsmepefme IICKTPHICCKHAX BEJIHYHH

14

Bug CPC 1. «Pabotra ¢ mmreparypoiiy. Ipu6ops
HCTIOCPEIICTBCHHOH ~ OLEHKH. YCTPOMCTBO, NpHHIMMI
JCHCTBHS, CXeMa BKIIOYECHHS,

AOCTOMHCTBA M HeNOCTAaTKH. CHocoOGsl paciMpeHus
npeaenos usMepeHni. LIyHTsI, 06aBO9HEIE PE3UCTOPEL
KOHCTpYKIIMM ® 1pHHOHMNA #eHCTBHS amIiepmerpa,
TEPMOAMIEPMETPa, BEIOPSIMHATEILHOTO aMIIepMeTpa

Bux CPC 2. «Pabora c¢ nureparypoii». ITpubopsr
HENOCPEACTBEHHOH OIICHKH. l'aymBaHOMETHL.
Hasnauenue m xiaccu@uxanms. MarnaunToanekrprdeckue
TaJIbBAHOMETPEI IOCTOSHHOTO | IIEPEMEHHOTO

toka. [loHsaTre 0 6aumcTnueckoM rajJlbBaHOMeETpe.

10

Bun CPC 3. «Pabota c imreparypoit». DneKTpOHHBIE
H3MEPHTENBHEBIC IPUOOPHEI Knaccupuxanms,
YCTPOKCTBO, NPHHIOHUN OeHCTBHS, CXeMa BKJIIOYECHHS,
JOCTOMHCTBA )7 HEJIOCTATKH 3NEKTPOHHBIX
M3MEPHTEIBHBIX MPUOOPOB. DIEKTPOHHBIE BOJBTMETPHI
TIEPEMEHHBIE HAIPSKECHHUSI.

Bux CPC 4. «Pabota ¢ imreparypoii» ILlucpossie
U3MEPUTENBHEIE IPHOOPEL W AHANOTOBO — IUPOBEIE
mpeodpa3oBaTey. OcHOBHBle ~ ompefieneHus H
NpUHIMNEL JNEACTBHS XapaKTEPHCTHKM, NOCTOHHCTBA,
HEJOCTATKH, 00IacTb  NpHUMEHEHHST  IHQPOBBIX
H3MEPHUTENBHBIX ~ OPHOOPOB H aHAIOTOBO-IH(POBEIX.
I{adpoBbie BOIBTMETPEI HOCTOSIHHOTO

W DNEPEMECHHOTO0 TOKAa; HMX CTPYKTYPHBIE CXEMBI,
NPUHIOWI AEACTBUS; IPUMEHECHHE.

Paszen 4.

H3MepenusiaAe HEITEKTPHIECCKAX BeJIHIHH
WICKTPHICCKNMI METONAME

14

11

Buy CPC 1 «Pabora c murepatypoii». BEIGop cxeMbI i
CPeACTB U3MEPEHM. MeTobI u3MepeHns
HEIIEKTPHYECCKHUX BEIHIHH.

12

Bux CPC 2 «Pabota ¢ muteparypoit». Knaccapuxamus
H3MEPHTEIPHOH annapartyphl [0  (hyHKOHOHAILHOMY
OpU3HAKy, Ha3Ha9eHHIO, cnocoly mnpeoGpasoBaHust
H3MEpAEMOH BEIMYHHBI B  Pe3ylbTaT, 1[0 METOLY
H3MEpeHus. Y CnoBuA 0003HAYEHUS HA MKAJIE.

13

14

15

16

Bun CPC 3 «Pabora ¢ mareparypoit». DIeKTpOHHEIE
u3MepuTenbable npubopsl. Knaccrdukanus, ycerpoiictso,
HPHHIAN NCHCTBHS, CXeMa BKJIOYECHHS, JOCTOMHCTBA W
HEJIOCTATKH 3JICKTPOHHBIX H3MEPHTEIBHEIX IPHOOPOB.

Bug CPC 4 «Pabora c mureparypoity. Iludpossie
H3MCPHTENIBHBIC OPUOOPHI W aHAIOIOBO — IM(POBEIE
npeoOpasoBarenr. OCHOBHBIE ONPEAEICHHS ¥ IIPHHITHITEL
ACHCTBHA XapaKTEPUCTHKH, JOCTOMHCTBA, HEIOCTATKE,




06nacTh  DpuMeHeHHs —IHU(POBEIX H3MEPHTENBHBIX
TIIpHOOPOB M aHAJIOTOBO-IIH(POBEIX IpeoGpasoBaTeei.
Bun CPC 5 «Pabota ¢ nmreparypoit». Peractpupyiomme
npubopsl. Haznauenue, wraccupuxamus u MIPAMEHEHHE
CaMONIMMIyIuX, npubopoB. [IpuHIMI AelcCTBHA M
YCTPOHACTBO CaMONMHIIYIMX HPUGOPOB ¢ HENPEPHIBHON 1
TOYHOH 3aIHCHI0. DIEKTPOHHbIE OCIUIIOTPadHL.

Bug CPC 6 «Pabora ¢  nmreparypoiiy.
IlapameTpuueckne npeobpazoparenu HE3JIEKTPHYECKUX
BEIIMYMH B 3jIeKTpHYecKkue. [Ipuuimmn

nedcTBUS 3JIEKTPOHHOTO 7§ 3NIEKTPHYECKOTO
CEKYHIOMepa, TEPMOCUTHANA3ATOpa, BEHOporpada.

17

Bux CPC 7 «Pabota ¢ mureparypoii». O6mue
CBEZICHAA 00 HM3MEPEHHMAX MATHUTHBIX  (H3HYECKHX
BeqHiMH. OCHOBHBIE 3a1a9M MArHUTHBIX H3MEPEHHIL.
OcHOBHEIE 0GBEKTH MATHATHBIX H3MEPCHHIL.
MarunTHEIE ¢u3mgeckue BEJIMYAHBL Hx
wiaccupuranus.  [lOHATHS OCHOBHEIX  MATHUTHBIX
BEIMYMH. EQUMHWNBEI MAarHATHBIX BEJIMYHH.,
Mertponorugeckast OCHOBA MATHWTHBIX H3MEPEHHA

Pasnen 5

H3Mepenne TenioBbIX napaMeTpoB

14

18

Bua CPC 1 «Pabota ¢ mureparypoii». KoHTakTHBIE
OECKOHTAaKTHEIE ~ METOIBI  M3MEPEHHS TEMIIEPATYP,
WCTOYHHKH INOTPEmTHOCTEH M 00nacTh NpPHMEHEHHS.
OcobeHHOCTH M METOABI M3MEPEHHS CBEPXHM3KHX H
HW3KHX, CPS/IHAX B BHICOKHMX TCMIEPATyP.

19

Bux CPC 2 «Pabota ¢ muteparypoit». Ilpu m3Meperun
TEILIOBOTO IIOTOKa, KOJIMYECTBa TEIUIOTHI,
TEIJIONPOBOAHOCTH H APYTHX TEILIOBBIX BEJIMYMH.

20

Bun CPC 3 «Pabota ¢ muteparypoii». KoHTakTHEIE H
OCCKOHTAKTHBIE ~ METOIBl  H3MEPEHHS TeMIIEpaTyp,
HCTOYHHKHM HOTPemHOCTEd M 00JacTh NPHMEHEHHS.
OcoGeHHOCTH M METO/BI M3MEpDEHHs CRBEPXHH3KHX W
HA3KHX, CPEJHEX M BHICOKHX TeMIeparyp IIpH
H3MCPEHHH TEIJIOBOTO TOTOKA, KOJIMYECTBA TEIUIOTHI,
TEILTONPOBOAHOCTH H 16 OPYTrHX TEMIOBBIX BEIHYIHH.

Pasznen 6.

MeTOZ[LI H CPEACTBY H3MEPEHHS 1ABJICHHA,
p

21

22

Bun CPC 1 «Pabora ¢ mureparypoity. Jlaenenwe,
COCOOBI H3MEPEHHS AABJIEHHS TBEPAKIX TeJ, XAIKOCTEH
H Ia3oB.

Bux CPC 2 «Pa6ota ¢ mateparypoii». WsMeputensabie
npeoOpa3oBareii ¥ HPHOOPS! UL H3MEPEHHUS [ABIEHHUS,
X TOBEpKa H KaluOpOBKA. YCTpPOHCTBO, MOPSIOK
HCIONL30BAHUS W TPOBEACHUA TOBEPKH H KATHOPOBKH
H3MEPUTENBHBIX MpeoOpazoBarencii, U upubopoB A
H3MEPEHHS IaBJICHHS

23

Bux CPC 3. «Pabora ¢ sureparypoii». Pacxongomepsr,
OCHOBaHHbIE HAa H3MEPEHHH TMepenaja JaBlICHHA B
CYXalOIeM yCTPOHCTBE, MX MOBEPKA M KATHOPOBKA.

10




24

Bug CPC 4. «PaGora ¢ murepatypoii». H3mepenue
AMHAMUYECKHX  MAarHATHRIX  XapaKTEPHCTHK  (eppo
MArHHTHBIX MaTEPHAJIOB.

Pasnen 7.

Wzmepenne cBeTOBBIX IapaMeTpPoB.

14

25

26

Bun CPC 1. «Pabora c mTeparypoity. Mertoas
H3MEPEHMs  BEIHYHH  ONTHYECKOr0  HM3JyucHHMA.
Knaccrduxanus onTraeckux Bemgun.
CBeToTeXHHYECKHE M DHEPIETHYECKHE  €THHHILEL
H3MepeHus. MeTponornueckoe obecnedeHHe CHIIEI CBETA.
Bun CPC 2. «Pabora ¢ nmteparypoii». Casiss MEXAY
CyOBEKTHBHBIMH (bu3uonorugeckumu) H
OOBEKTHBHBEIMH  (9HEPreTHYECKHUMH) XapaKTepHUCTAKAMHU
u3nydeHus. [longtwe 1Bera. I[BeToBBIE  aTiachL
IlpueMBHKE ONTHYECKOrO H3MydeHHNA (xuMuueckue,
TEIJIOBhIC, MEXaHNIESCKHE H (QH3HOIOTHYECKHE).

27

Bux CPC 3. «Pabora ¢ nureparypoii». 3puTeibHBI
amuapar 9enoBeKA W ero  BO3MOXHOCTH. Meroast
U3MEPEHHS CBETOBLIX BEJIMYHH.

Meronsl  M3MepeHHS ~— DHEPreTHUECKHMX  BEIHUMH
H3JTy9eHHS (KQIOpHMETpHUECKHH, (OTO3IEKTprYIecKHil,
TEPMOBIIEKTPUIESCKHMA n HOHJICPOMOTOPHBEIIA).
Busyambrbic, (oTosnexTpudeckue ®W - cnekTpodoTo-
MCTPUYECKHE METONBI H3MEPEHHS [[BETA.

28

Bug CPC 4. «Pabora ¢ IaTeparypoity. Metonsl
H3MEpPEHHS BEITMYHH PaliOaKTHBHOCTH H
VOHMIMPYIOMMUK HITYICHuUN Benwuwnns
PaJHOaKTUBHOCTH, M  HOHH3UPYIOIMHX  H3IYYCHHIA.
E/vHAOB  M3MEPEHHS ©  METPONIOTHYECKOE  HX
obecrieuenme. MeToas! H3MEPEHHS OCHOBHOM

BEJIMYUHBI - AKTHBHOCTH HYKJIHJIOB.
Meroasmamepenus: HOHHM3AI[MOHHEIE,
TIOMUHECIIEHTHEIE, (oTorpadudeckue, XUMHUYecKHe u
KalOpAMETPHYECKHE, a  TaKKe  aKTHBALHOHHOTO
aHanu3a. l3mepeHHe TOTOKa H IIOTHOCTH IOTOKA
H3JIYYCHUs, NOTJOMEHHON W 3KCHO3MIMOHHOM 703,
SHEPTUH 3apPsOKEHHBIX YACTHIY

Pasnen 8.

Pacxoromerpns. YpoBuomerpus.

29

Bung CPC 1 «Pa6ora ¢ sureparypoiiy. ®usmyeckue
NPHHIIANG], JIeXKAMAE B OCHOBE JIATIHKOB TEMIEPATYpHI,
JIABJICHHAS ¥ YPOBHS.

30

Bug CPC 2 «Pabora c Jmreparypoit». MeTtoasl
A3MEPEHHUS KOHIIEHTPAMH W COCTaBa BEIECTB. |loHgTHs
KOHIICHTPAIlHH ¥ COCTaBa

BEIECTB (KOHUEHTPANMs, COCTAB, CTPYKTYpa, BA3KOCTH,
BETHOCTh, MYTHOCTD, JXHPHOCTb, BIAXHOCTD, HIMHOCTD

H 1p.).

31

Buxg CPC 3 «Pabora c¢ nwmrepatypoii». ®usznueckue
TPHHIMITBL, JICKAINUE B OCHOBE JATYHKOB TEMIIEPATYPHI,
JIaBIICHUS ¥ YPOBHSL.

Yposaemerprs. OCHOBHBIC MOHSATHS H ONPEHCICHHUS.

11




IlonnaBkoBele MarHETHBIE ypoBHeMepbl.  ByiikoBsie
YPOBHEMEPEI H ILUTOTHOMEPEL [lomiaBKoBbie repkoHOBEIE
ypoBHeMepsl. [1pu6opsl KOHTPOIS IEKTPOMATHATHBIX |
HOHHM3UPYIOIMX U3MydeHu#H. [Ipunnuns! neitcreus

1 yCTPOHCTBO HPHOOPOB KOHTPOJIS SIEKTPOMATHUTHBIX H
HOHU3HPYIOIHUX H3TyUYeHu

Paznen 9.

W3mepenne napaMeTpoB JBHKCHNMS.

14

32

Bux CPC 1 «PaGota ¢ mureparypoiin. IMapameTpr1
ABIXKCHMA, CBA3b MEXAY HMMHM. MeTOAsl H3MeEpeHHS
JMHEHHBIX M  YITIOBBIX  [epeMelieHHt. Mero/p
H3MEPEHHS CKOPOCTEH BpalmeHHs.

33

Bux CPC 2 «Pabota ¢ muteparypoit». OCHOBHbBIE METOTEI
H3MCPCHUSL  CKOPOCTEH H  pacxoja XHAKHX H
ra3000pasHEIX BEMIECTB: HHAYKIHOHHBHL, Ha OCHOBE
nepenaga JaBlieHHs, YIbTPa3BYKOBBIE, TEIUIOBHIE W
OCHOBAHHBIC Ha TPeOOpPa30BaHHH H3MEPSIEMBIX BEJTHYHH
B CKOpOCTE BpAlATENHHOIO IRHMKCHHUA, B CUIY WK
IEpEMEHICHHE.

34

Buag CPC 3 «Pabora c JHTEpaTypoii». Meroxsl
M3MCpEHHS INapaMeTpoB BUOpalMH, B3peBA H Jp.
[apamMeTpoB JBHXEHHS. MeTo/eI n3MepeHns yeKopeHHit
C HCIOJIb30BAHUEM HHEPIUOHHBIX MacC

Uroro:

126

5 Kypcosvie npoexmut nnanom ne npedycmompens.,

6. Ob6paszosamenvHvie mexnonozuu

B mpouecce OCBOCHHS NMCHMIUIMHEL « DNEKTPUYECKHE W3MEDPEHHS SNIEKTPHYECKHX H
HEINICKTPHYECKAX BEIMYHH) HCIOJB3YIOTCH CleAyIOmUe 06pa3oBaTeNbHBIE TEXHONOTHH:

BECh MOCHENYIOIIMH MarepHall Moayad. Taioke

JICKITHY;

MPAKTHYECKHE 3AHATHS,
CaMOCTOATENbHBIC pPabOThl CTYJCHTOB, B KOTOPBIE BKIFOYAETCH OCBOCHHE
CTyJ€HTaMH (H3MIECKOM CYINHOCTH ABJICHHH, IPOHCXO/AMEX B MaTepHanax npH
BO3NCHCTBHH Ha HHMX pasIWYHBIX (aKTOPOB B YCIOBMSX IIPOH3BOACTBA M
SKCILTyaTalliH;

KOHCYJIBTAlHH IIPENoiaBaTesci.
epen n3y4ennem Moxyns o603HavaeTcs npobieMa, Ha peleHne KOTOpO#i Oy/eT HalpaBieH

JNd  NPETNOAAaBaHHA  JHCHUILIMHBI

IpCAyCMOTPEHEI TPAAUIIHOHHEIE H HHHOBAIHOHHEBIE TEXHOJIOTHH B JAUCTAHITHOHHOM (l)OpMaTC.

Buo
Geveaip yp— Hcnonbzyembie unmepaxmuenvie Konuuecmeo
olOpasosamenvusie mexnonozuu yacoe
(L, IIP,)
JI IT-merozpl, Case-study 2
4 P [T-meronsl, Case-study
Hroro: 4

12




7. Ouenounsvie cpedcmea onm mexywsezo KORMPONA ycneeaemMocmu, RPOMeXNCymouHoi
Ammecmayuu 1o umo2am 0C60eHUA OUCYURTUHBL U YueOHO-MemoduuecKoe obecneuenue
camocmoamenvHoii pabomul cmydernmog

Ouenka KadecTBa 0CBOCHMS JUCIUILTHHE] OCYIICCTBIIAETCA MO CACAYIOUIAM PasfieiaM:

1. MnpmBunyansuble 3a1a8us (KOHTPOIBHBE paboThi)

Llems pabot: npoBepka yMeHmii 1 HABBIKOB CAMOCTOSTENHHOTO peINeHHs] KOHKPETHBIX 3a/1a4.
Pabora cTynenTa onenuBaetcs mo peHTHHIOBOM ccTeMe.

2. Texymuii KOHTPOJIB

B Teuenue cemecTpa mpoBOIMTCA KOHTPONBHAT paboTa, e KOTOPBIX BBIABHTB [TOJTOTOBKY
CTYZICHTOB W IIPOBCPUTE YMEHHE PEIllaTh KOHKPETHbIe 3anaun. [IpoMexyToqHbI KOHTPOIIS
IPOBOAUTCS MO TECTOBEIM 3a/[aHHAM H B YCTHOM (opMme.

Croco6 onenky 3HaHME W YMEHHIH: KOXKI0E 3aaHAe ONEHUBACTCS 110 PEHTHHTOBO} cHCTEME B
Oaiax.

3. 3ader ¢ onenxoit

Hens xorTpONA: MpOBEpKa 3HARMI B YMeHHMH 10 Beel IporpamMme Kypca.

7.1 TeMbl KOHTPOALHABIX padoT

5 OCHOBHBIX HCAIBHBIX (yHKIMOHATHHBIX JIEMEHTOB JJIEKTPHYIECKUX TIETIECH.

OCHOBHBIX TONOJIOTHYECKHMX 3JIEMEHTA SIEKTPHYECKOMH IIeTH.

XapakTeprcTHKa HCTOYHHKA TOKA M HCTOUHHKa DJIC.

Oananc MOIMHOCTEH YNEKTPAYECKOH e

3 6ananca B 3EKTPUIECKOH LETH

METOZl KOHTYPHBIX TOKOB H B KaKHX CJIy4asX €ro HeNecoo6pasHo NpAMEHSTE

CYIIHOCTh METOJA Y3JI0BhIX MOTEHIMAIOB

OOITHOCTD M OTNH4HE 3aK0HOB OMa 1 2-r0 3akona Kupxropa [IPH aHaJu3e

SIIEKTPUHYECKHX IIeneii

9  ypasHeHHWe [ pacyeTa LK METOAOM Y3JIOBBIX IOTEHIUATIOB

10 npuMeHeHHE METOJIOB KOHTYPHBIX TOKOB H Y3JIOBHIX NIOTEHITAAJIOB.

11 cobcTBeHROE H 06IEe CONPOTHBIIEHHE KOHTYPOR

12 mMeToxn y3n0BBIX TOTEHIMAIOB IS CXEM C IBYMS y31aMH.

13 ypaBHeHHe ;14 NIPOBEPKH NIPaBHILHOCTH pacyeTa Henn

14 mociemoBaTensHO HIEATHHBIE HCTOYHHUKY TOKA

15 mapannensHo HAeanbHbiE HCTOYHHKH DJIC

16 3akon Kymnona st snekTpocTaTHeckoro mojis.

17 onpeneneHus OCHOBHBIX BENHYHH, XapaKTEPU3YIOMIHMX JEKTPOCTATHYECKOE TOJE:
HaANPSHKCHHOCTH U MTOTEHIHAI

18 amexTprYecKas eMKOCTb. (KOHAEHCATOP)

19 Dnexrpudeckue H3IMEPEHHS HEDNEKTPHUECKHX BEJAIHH

20 morpemHOCTH MIPH KOCBEHHOM M3MEPEHHH IEKTPHUECKAX BE/THTHH.

21 IIpu6opsI 1uis H3MEPEHHUH B NENIX HOCTOAHHOTO TOKA

22 ocuoBHEIC paBmwia Ge3onacHOCTH Tpy paboTe ¢ 3NEKTPOOOOPYAOBAHUEM,

R3OV B W~

7.2 Konrpoanpyiomuii Tect

WToroBelit KOHTPOIMPYIONIHIA TECT MPOBOMTCS MO BCEM
pasfieniaM U BBIIBISIET TEOPCTHYCCKHE 3HAHMSA, IPAKTHYESCKAE YMEHHA H aHATHTHIECKHE
CIIOCOOHOCTH CTYZIEHTOB.
1-papmanr
1. Yro Takoe 351eKTpUYeCKHii TOK?
A. rpadudeckoe H306paKEHHE 3IIEMEHTOB.
B. ato0 ycrpoticTso mis uamepenns DJIC.

13
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YHOPSI0UCHHOE JIBIXKCHHE 3aPSIKEHHBIX YACTHIl B IIPOBOAHUKE.
OeCcropsAI0YHOE JIBHIKEHAC JACTHI[ BEIIECTRA.
COBOKYIHOCTD YCTPOHCTB NPE/iHA3HAYEHHBIX [Tl HCIIOIB30BAHMS HIEKTPHIECKOTO
COIIPOTHRIICHHUS.
YetpoiicTso, cocTosimee H3 AByX NPOBOIHHKOB 06O (GOpMEL, pa3fieeHHBIX JUANIEKTPHKOM
INEKTPETHI
HCTOYHHK
PE3UCTOPHI
peocTarbi
KOHJIGHCATOP
3akon JIxoyns — JIenna
paboTa IpOK3BOMMAs HCTOIHHKAM, paBHa pousBeneHuio DJIC ucTounuka Ha 3apsn,
HEPEHOCHMBII B IIETIH.
OIPEACTACT 3aBUCHUMOCTE MexkIy 3/IC HCTOYHHKA MHTAHKS, ¢ BHYTPEHHUM COMPOTHBIICHHEM.
TIPONIOPIIMOHANICH CONPOTHBIICHHIO IPOBOJHKUKA B KOHTYpE anre0pandecKoi CyMMbL
KOMIECTBO TEILIOTHI, BRUIEJSIOMEHCS B IPOBOHAKE NPH IPOXOXKAECHHHE 110 HEMY
SNIEKTPHIECKOrO TOKA, PABHO MPOHU3BEACHHIO KBAIPATA CHJIbI TOKA HA COIPOTHBIICHHE
MPOBO/IHUKA H BPEMsi IIPOXOMK/IECHHS TOKA YEPE3 NPOBOHHK.
TPAMO MPONOPIHOHATILHA HANPAKCHUIO HA HTOM YYacTKe # OGPATHO HPONOPLHOHAIBHA €TI0
COIIPOTHUBJICHHIO.
IIpuGop u3MepeHus COnpoTHBICHHAE
pesuncTop
KOHJIeHCaTOp
peocrar
IIOTEHIIUOMETP
aMnepmeTp
Orpezieite CONPOTHRICHHE HATH NEKTPHUECKOH JTaMIIBl MOIHOCTHIO 100 Br, ecnu tamma
paccunTana Ha Hanpsbkenue 220 B.
570 Om.
488 Om.
523 Om.
446 Owm.
625 Om.
Du3uuecKas BEIMYHHA, XapaKTEPH3YIOITYIO GBICTPOTY CoBepIIECHUS paboTEHL
paborta
HaTpsOHKCHHS
MOIHOCTH
COIIPOTHBNICHHUS
HET NPaBWJILHOTO OTBETA.
Cuna Toka B anexTprdeckoli nenu 2 A IpH HalpsDKeHAH Ha ero KOHIax 5 B. Haiigure
CONPOTHUBJIEHHE MPOBOHUKA.
10 Om
0,4 Om
2,5 0m
4 Om
0,2 Om
3akon OMa J1151 OMHO#H Hemy:
I=U/R
U=U*I
U=A/q
I=L=1=
I= E/ (R+1)

=1

14



o

>

sHoaow

o

mOORPQLEHDOFEP Mmoo wp

[
(8]

FOOFPaImUAE» aHOOwW» RN Wp

JM3IIeKTPHKY, JUHTEIBHOE BPEMs COXPAHSIOIIAE TIOJIAPH3ALHIO TTOCIE YCTPAHEHHS BHEILHETO
3JIEKTPHYECKOTO TOJIA.

CETHETOIIEKTPHKH

9JIEKTPETHI

HOTEHIHAI

IBE303NICKTPAYECKHH 3D PeKT

INEKTPUICCKHN EMKOCTh

- Bemectsa, nourw He nposoasmme snexTpHaecKHii TOK.

JH3ICKTPUKH
3JEKTPETEHI
CETHETOINEKTPHKH
IIbe302JIEKTPHIECKHit 3 ekt

A0

- Kakue U3 nepeuncienHEIX HIXe YaCTHIl AMEIOT HAMMEHE LM OTPHIATENBHEIN 3apsia?

3JIEKTPOH
MpOTOH
HEHTPOH
AHTHAJIEKTPOH
HEHTPAIILHBIH

. Y™acTok nenu 3to...?7

9acTb HEIH MEXAY AByMS Y3IaMH,

3aMKHYTas 4acTh IEIIH;

rpadguyecKoe H300paKEHAE IEMEHTOE;

9aCThb IEITH MEXKIY ABYMSI TOUKAMH;

JIEMEHT HNEKTPUIECKOH IENH, IPe/HA3HAYECHHEIH [/ HCHOIB30BAHKE AEKTPHIECKOTO
COIPOTHURBJICHHSL.

. B npuGope mis BEDKMTaHUS 10 JIEpeBy HANpsKeHHe NoHmKaercd ¢ 220 B no 11 B. B mactiopre

Tpanchopmaropa ykazano: «IloTpebiseMas MOIHOCTE — 55 Br, KITJT - 0,8». Onpenenmute cuy
TOka, IPOTEKAIOIIETO Y€PE3 NEPBHIHYIO H BTOPHYHYIO 0GMOTKH TpaHc(opmaTopa.
I,=03441 =124

IL=444;1,=144

L=53441L=14

LL=0254;1,=4A

L=0454;1,=144

- IIpeobpa3syioT 3Hepruio TOILIHBA B 3EKTPHYECKYIO SHEPTHIO.

ATOMHbIE 3NEeKTPOCTAHIMH.
TemnoBsie anexTpocTanun
Mexanudeckue >1exTpoCTaHIMH
I'mapoanexrpocrannym
Betpoanexrpocranmumn.

. PeocTar IPAMCHSIOT ISl PETYJTHPOBAHAS B LICIIH. . .

HaMpPKCHAUS
CIJIBI TOKA

HanpsKEeHHs H CHJIBI TOKA
COIIPOTHUBJICHAL
MOITHOCTH

. yCTpOfICTBO, COCTOAINCE U3 KATYIIKH U XKEJIE€3HOTO CCPACUNNKA BHYTPH €¢.

Tpancdopmarop
6arapes
AKKyMyJsITOp
peocrar
DNEKTPOMArHUT

15
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ABA pasHOMMEHHBIX 3IEKTPHYCCKHX 3aPSAa, PACTIONOKEHHEIX Ha HEOObIOM PACCTOSHUH APYT
OT Jpyra.

abCOMIOTHAA IMJIEKTPHYECKAs IIPOHHIIAEMOCTh BaKyyMa.

BCTHIHHA, paBHas OTHOINEHHIO 3ap4/1a O/HOH U3 0OKIIAIOK KOHIEHCATOPa K HAIPSKEHHIO
MEXY HHMH.

BLICTPAUBAHKE TUIIOJICH BJIOIb CHJIOBBIX JIMHUH JNEKTPHYECKOTO MOJIS.

YCTPOHCTBO, COCTOSINEE U3 JIBYX IIPOBOXHHKOB JIOGOH (POPMEL Pa3AENCHHBIX JUANICKTPHKOM.

. Haliiute HeBepHOE coOTHOIIEHNME:

I1OmMm=1B/1A
I1B=1/x/1Kn
IKn=1A*1¢
1A=10M/1B
1A =]Ix/ ¢

. HpH NapayicJibHOM COCTUHCHHA KOHACHCATOop...... =const

HanpsaKCHHAE
3apaja

EMKOCTD
CONIPOTUBIICHHE
CHJIBI TOKA

: Bpamalomaslcs{ HacTb 3ICKTPOTreHEepaTopa.

CTaTop
poTop
TpaHchopmaTop
KOMMYTATOp
KaTyInKa

. B uens ¢ Hanpsoxernem 250 B BKITIOUMITH TTOCTIENOBATENBHO JIB€ JIaMIIE], PACCUMTAHHBIE HA 3TO

xKe HanpsoxeHue. OnHa tamna MomHocTsio 500 B, a npyras MomsocTsio 25 Br. Omnpenenure
COIPOTHBACHHE IEMNH.

2625 Om.

2045 Om.

260 Om.

238 Om.

450 Om.

. Tpancdopmarop Toka 370...

TpaHchOpMaTop, MpeIHA3HAYCHHDIA 1A 1Ipeo0pa3oBaHus HMITYILCHEIX CHTHAIOB C
JUTHTETHOCTBIO HMITYJIHCA IO JECATKOB MEKPOCEKYH]T ¢ MHEHHMATBHBIM HCKKEHHEM (GOPMEL
HAMITYJIbCA.

TpaHCHOpMATOp, MUTAIOIMICS OT HCTOYHAKA HANPKCHHS.

BapHaHT TPaHCHOPMATOpa, IpeHAHAYCHHEII s IpeoOpasoOBaHus JNEKTPHIECKON JHEPTHH B
QIEKTPUIECKHX CCTAX H B YCTAHOBKAX, IpeAHa3HAYCHHbIX I IPAEMA H HCHOIB30BAHMS
BIIEKTPHIESCKON SHEPIHH.

TpaHchopMaTop, MUTAOMMIACH OT UCTOYHHMKA TOKA.
TpaHCc(hOpMaTop, epBHYHAs 06MOTKA KOTOPOT'0 3JIEKTPUYCCKH HE CBS3aHA CO BTOPHIHBIMA
00MOTKaMH.

. Kakoii Benmuuunoii sieisieTcs MarauTHED HOoTOK O?

CKaJIApHO#
BEKTOPHOM
MCXaHHYCCKUH
oTBeTH A, B
TIePIICHAUKY I PHBIRX

16



24. COBOKYIIHOCTH BHTKOB, 06pasyIomumx SJIEKTPUIECKYIO LETIb, B KOTOpol cymmupyrorea D]IC,
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HaBCAEHHBIE B BUTKAX.
MarHuTHas CHCTEMa
IUIOCKAas MAarHUTHAY CHCTEMA
00MOTKa

H30JusA
HET NPaBHIILHOI'O OTBETA

- 3eMuIst ¥ IIPOBOJISIITHE CIIOH aTMOchepsI 06pasyer CBOCOOpa3HEI KOHAEHCATOP.

Ha6monennsamu ycTaHOBIIEHO, 9TO HATIPSKEHHOCTS 3NEKTPUYECKOrO MO 3eMil BOIH3H ee
TIOBEPXHOCTH B cpejHeM pasHa 100 B/m. Haiinure anexrpaueckuit 3apsa, cunras, ato on
PaBHOMEPHO paclpe/ielieH 0 Beel 3eMHO# TOBEpXHOCTH.
4,210 Kn
4,1-10° Kn
4-10° Kn
45105 Kn
4,6 -10° Ku

2-BapHaHT
Yo Takoe anexTpuyeckas menn?
3TO YyCTPOHCTBO A1 m3Mepenns DJIC.
rpauieckoe H30OpaXeHne SICKTPHICCKOH LeTH, NOKAa3BIBAONIEE NOPANOK M XapaKTep
COEIIMHEHHE 3JIEMEHTOB.
YHOPANOYEHHOE JBIKEHHAE 3aPSHKEHHBIX JACTHII B IIPOBOIHAKE.
COBOKYIIHOCTb YCTPOHCTB, IIpe/{Ha3HAYEHHBIX JUIS MPOXOXK/IEHHAS dEKTPHYECKOTO TOKA.
COBOKYIIHOCTE YCTPOHCTB NpeTHA3HAYEHHBIX [ HCTIONb30BAHMS DIEKTPHYECKOTO
COINPOTHBICHUSL.
I/IC ucrounmka BeIpaxaeTcs popMyIoii:
I=Qrt
E= Au/q
W=q*E*d
@ =Ed
U=A/q
Brepssie sBieHHs B 2MEKTPHYECKHX IENSIX TIIyGOKO W TIIATEIHHO H3YYHIIL:
Matixn Dapaneit
Jxemc Makcaesut
I'eopr Om
Muxaun JlomorOCOB
IHapns Kynon
IIpuGop passeaursTomuii Herms
aMIepMeTp
peocTar
pE3UCTOP
KITIOY
IOTEHIHOMETP
Emxocts konnencaropa C=10 mMx®, HanpsbkeHde Ha o6knankax U=220B. Onpenenuts 3apsn
KOHJIeHCaTopa.
22 Kn.
2200 K.
0,045 K.
450 K.
2,2+1073K.
OT0 B IPOCTEHINEM CIIyYae peOCTaThl, BKIIOYAEMBIE IS PEryupoBaHUs HAIPSKEHHS.
HOTCHIMOMETPBI

17
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PE3UCTOPHI

peoctarst

K04

CYETYHK

Yacts nenn MexIy ABYMS TOYKaMH HA3bIBAECTCH:
KOHTYp

Y4aCTOK LEIH

BETBh

SJIEKTpUYECKad IIEIb

y3en

ConpoTuBnenre nocie0BaTeIEHOM Hemn:

R=R,

R=R,+R,+R. ++R,.

RI=RJI+R, i+ R I+ 4RI

Cuna ToKa B IPOBOJIHUKE. ..

HPAMO MPOTIOPIHOHAIBHO HAMPSIKEHHMIO HA KOHL[AX IPOBOHAKA

HpsMO TIPOHOPIHOHANBHO HANPSHKEHUIO HA KOHIIAX MPOBOJHHKA H €70 COIIPOTHBIICHHIO
00paTHO NPONOPUMOHATEHO HANPSKEHHIO HA KOHIAX [POBOJHHKA

00paTHO IPONOPHMOHATBEHO HAIPSHKEHHIO HA KOHI[AX IPOBOHHKA H €TI0 COIPOTHRIICHHUIO
SJIEKTPHIECKHM 3aPSA/IOM H HONIEPEUHOE CEYEHHUE TIPOBOIHHUKA

. Kakyro snepruto motpebmser u3 cetu anexrpryeckas iamna 3a 2 4, €CJIU €€ COIIPOTHBIICHHE
440 OM, a Hanpsokenue cetu 220 B?

3408m -y

240 Bt 4

2208Bm-w

375 B1-

180 Bt -

.1rBr=

1024 Br

1000000000 Br

1000000 Bt

1072 Bm

100 Bt

. YTo Takoe MOTeHIHAT TOYKH?

9TO Pa3HOCTh MOTECHIMAJIOB JABYX TOYEK AJIEKTPHICCKOrO MOJIA.

3T0 abCOMOTHAs AMBJIEKTPHYECKas IPOHUIAEMOCTh BAKyyMa.

Ha3BIBAIOT BCIMINHY, PABHAY OTHONICHHMIO 3apsiia OAHOH B3 00KIIaioK KOHIEHCATOpa K
HanpsHKCHHIO MEX)Ty HAMH.

Ha3BBAKOT YCTPOHCTBO, COCTOAIEE H3 ABYX MPOBOAHAKOB JHO0O0H (POPMBI, pasiieIeHHBIX
JUBJIEKTPHKOM.

Ha3BIBAIOT PaloTy, 110 NEPEMEMEHUIO CANHUIHOTO 3aps/ia H3 TOUKH MO B OECKOHETHOCTD.
. YcnoBHoe 0603HaYeHne NpeaOoXpaHuTENS

pe3ucTop

[IPEIOXPAHUTENH

peoctar

Ka0ellb, IIPOBOI, MHHA JIEKTPHYECKOH EMH

TIPUECMHHK JJIEKTPHIECKON SHEPTHH

14. Jlamiia HakaIHBaHus C CONPOTHBIEHAEM R= 440 OM BKJIIOYEHA B CETH C HanpsoxkenueM U=110

B. Onpenemuts cuiy Toka B namre.
18
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30A
12 A
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. Kakwe Hocutemm 3apsina cymecrsyior?

3JIEKTPOHBI
MOJIOXKHTENBHBIC HOHBI
OTPHIIATENLHBIE HOHBI
HeHTpanbHbIC

BC€ NEPEYHCIICHHEIE

CKoNBKO B cXeMe y31I0B M BeTBeii?

y3710B 4, BeTBeii 4;
Y3JIOB 2, BETBei1 4;
y31I0B 3, BeTBeif 5;
Y37I0B 3, BeTBEH 4;
y3JI0B 3, BeTBeii 2.

. Benmmumna, oGpaTHas COPOTHBICHHIO

HPOBOAUMOCTE
YACIBHOE CONPOTHBIICHHE
HEepHO

HarpshDKeHAE

HIOTEHIHAJ

. Emxocts konjencaropa C=10 m®; 3apaj konzeHcaropa Q= 4-10"° Kz, Onpenenuts

HalpspKeHHE Ha OOKIaKax.
0.4 B;

4 MB;

4-107% B;

4-107" B;

0,04 B.

. Byner M1 mpoxomuTh B LenM OCTOAHHBI TOK, €CIIH BMECTO HCTOYHHKA 3/IC — BxIOYUTH

3apsKEHHBIH KOHIEHCATOD?
He Oyzaet

OyJeT, HO HEZONTO

Oyner

A,B

BCE OTBETHI NPABHIIFHO

. B nenu nmutanus HarpeBaTensHOTo NpuéOpPa, BKIIOYESHHOTO MO/ Hanopspkenue 220 B, cuna

TOKa 5 A. OnpenemTs MOUTHOCTH puGoOpa.
25 Br

44 Bt

2,1 kBt

1,1 kBt

44 Br

. IITOTHOCTH 3EKTPHYECKOTO TOKa OnpeenseTcs Ho GopMyie:

... =q/t
..=I/S
...=dl/S

19
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22. OnpenenaTh KOJINIECTBO TEIIOTHI, BBIICICHHOE B HarpesaTenbHOM mpHOOpe B TeueHue 0,5 g,

SmooEe

REOO®mp

GEoawe

CCJIH OH BKIIOYEH B ceTh HanpsokeHueM 110 B 1 umeer conporusnenne 24 Om.
130 000 JIx
650 000 Tx
907 500 JTx
235 x/Ix
445 500 Tx
- MarauTHas cucTeMa, B KOTOPOH BCE CTEPXKHH HMEIOT OAWHAKOBYIO popMy, KOHCTPYKIIHIO H
PasMEPEL, a B3aHMHOE PACIIONOXKEHHE JFOOOI0 CTEPKHS 110 OTHOMIEHHIO KO BCEM SPMaM
OIMHAKOBO JJis BCEX CTEPHEH.
CHMMETPHYHA MArHATHAS CHCTEMA
HECHMMETPHYHAS MarHUTHAY CHCTEMA
IUTOCKasi MaTHATHAS CHCTEMA
IPOCTPAHCTBEHHAS MATHATHAS CHCTEMA
npsiMast MarHUTHAs CHCTEMaA
- ObecnieunBaeT pU3AIECKYIO 3aUIKUTY IS AKTHBHOFO KOMIIOHEHTA, 4 TAKIKE IIPEACTABIIAET
co0oii pesepByap Aus Macia.
o0MoTKa
MarduTHasl CHCTEMA
aBTOTpaHCpopMaTop
CHCTEMA OXJIAKACHHSA
6ax
- Tpancopmarop, npeHA3HAYCHHbIN 11 NPeOGPA3OBAHHS MMILYIIHCHEIX CHIHANIOB C
AUTATEITLHOCTBIO HMITYJIBCA 110 IECATKOB MHKPOCEKYH]I C MUHUMAITBHEIM HCK2KEHHEM (OPMEI
HMILYJTbCa.
TpaHcopMaTop ToKa
TpaHcHOpMaTOp HAIPSDHKCHAC
asTOTpaHcpopmaTop
UMITYTbCHBIA TpancdopMarop
MeXaHH4YeCKHil TpaHchopmarop.

TBETHL:
1 Bapuant 1-C; 2-E; 3-J1; 4-A; 5-B; 6-C; 7-C;8-E; 9-B; 10-A; 11-A; 12-11; 13-11; 14-B; 15-C; 16-

E;

17-A; 18-]1; 19-A; 20-B; 21-A; 22-]1; 23-B; 24-C;25-]1.

2 Bapuanr 1-11; 2-B; 3-C; 4-I1; 5-E; 6-A; 7-B; 8-1I; 9-A; 10-C; 11-E; 121-E; 13-B; 14-11; 15-E; 16-

A;

17-A;18-B; 19-B; 20-11; 21-B; 22-C; 23-A; 24-E; 25-]1.

7.3 Bompocsl k 3a9eTy ¢ OIeHKoii

1 Jlaiite onpesie/ienHe MOHATHS «M3MEPHTEIbHbIE IPHOOPEI».
2 UYro rakoe abcomorHas. OTHOCHTENEHAS H NPHBEACHHAS MOTPENIHOCTH?
3 Ilepeducimre OCHOBHBIE XapaKTCPHCTHKM CPE/ICTR H3MEPEHHIL.
Yro TaKoe YyBCTBHTEIBHOCTE IpHbOpa?
4 Tlouemy MarBMTO3IEKTPHIECKHIT MEXAHH3M PAGOTOCIIOCOBEH TONBKO HA IOCTOSHHOM TOKE?
Yro npennprHUMaeTCs /U1 HCHONB30BAHKS €0 B IPHOOPAX MEPEMEHHOTO TOKA?
OnpesemTe Ha3HAYCHUE M OCHOBHEIC OCOGEHHOCTH raJIbBAHOMETPOB.
B kaxwx mesx HCHOMB3yIoT 10roMeTphI?
Iogemy mKana >7€KTPOMArHHTHBIX NPHGOPOB HEIMHEWHA M KAKHAM obpazoM ee MOXHO
YMEHBIIUTH?
8 Hasosure Hambonee pacHpOCTpaHEHHEII ONCKTPOM3MEPHUTENBHBL  MIPHOOP, KOTOPBIH
KOHCTPYHPYETCS Ha OCHOBE JJIEKTPOAHHAMUYIECKOTO MEXAHH3MA.

~N N W
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9
10
11

12

13
14
15

16

17
18
19

20

21
22

23
24
25

26
27
28
29
30
31
32
33
34

35
36
37
38
39
40
41
42
43

44
45

46

B gem orimune Geppo uHAMHYECKOT0 MEXaHU3MA OT 3NEKTPOAUHAMHYECKOTO?

OGBsACHUTE IIPHHITM JEHCTBES TPAGOPOR HHAYKIIHOHHOM CHCTEMBL.

B 4em 3akmoualoTcs mnpeuMyimecTa ONEKTPOHHOTO  CYETYHKAa 3HEPTHHM  IEpes
JJIEKTPOMEXAHHYCCKUM CHETUUKOM HHIYKIHOHHON CHCTEMEBI?

Kak HaspiBaeTcs ycTpoicTBO, omlpezensiomee TeKyIIuii tapu¢? Kakxue mononnutensanie
3a/1a94 B 3JICKTPOCHCTEMAX OHO CITOCOOHO BEIIOMHATE?

Hi1st kakux neneit IPHMEHSIOT OCIAAIOTpadbI?

OGbacHATE YCTPOMCTBO M IIPHHIMI AeHCTRHS 3JIEKTPOHHO-Iy4€BOH TPYOKH.

Kakue cxemel mpeo6pa3oBaHMs CHrHANQ HPUMEHSIOTCH B npubopax BEINIPSIMHTENBHOMN
CHUCTEMBI?

Haszosure nBa mpenmymectsa mpuGopoB ¢ TEPMODIEKTPUIECKMMH IIpeoOpa3oBareisimy,
KOTOPBIC 3HAYHTENBHO PACHIMPSIOT BO3MOXHOCTH MX NPHMCHECHHS B IEMSX IEPEMEHHOTO
TOKa [T0 CPaBHEHHIO C IPYTHMH 3IEKTPOMEXaHIIECKIMH TIPAGOPaMH.

Uro Takoe myHT? B KakuX ciy4asx oH mpuMeHseTcs?

OGbsacHATE IPUHIMI ASHCTBHSA H3MEPHTEIBHbBIX TPaHCHOPMATOPOB TOKA M HANIPSKEHHAS.
O6wsicuuTe Ha3sHA9CHHE W MOPSOK PacdeTa JONONHHTEIHHOIO COIIPOTHBIICHUS B CXEMax
BOJIETMETpA.

Kakue MeTonsl H3MepeHus CONMpOTHBICHHI cymectByior? IlpHBemwuTe CylmecTBeHHbIE
OTIIMYHS METOJIOB.

Haiite xpaTkoe onucaHHe CYINECTBYIOMUX METOLOB H3MEPECHUS 9aCTOTHI.

Kakue mapaMerpsi osnekTpuueckof  MOWIHOCTH H3MEPAIOTC B OPaKTHYECKOH
JJEKTPOTEXHHKE?

Kaxumu cniocobamu n3MepsieTcss MOIHOCTE B TPeX(pasHbIX IEmwsX?

OGbacHUTe IPHHLMI AeHCTBHS TH(POBOTO BarTMETpA.

O6bscHATE CYIHOCTH METO/A CPaBHEHHUs ¢ Mepoii. Kakue MeTos! CpaBHEHMA C MEpoii BaM
H3BECTHBI?

Ha uem ocHOBaH mpHHIMI MOCTOBOrO MeTOzA H3MEPEHHUS JIIEKTPHYECKUX BEINYUH?
IpuBenmTe CXeMy OAHHAPHOIO MOCTA H OGBACHHUTE €ro paborty.

HanwnmuTe ypaBHEHHE paBHOBECHS MOCTA.

OO6BsiCHATE NPHHIMI NEHCTBAS KOMIIEHCATOPA IOCTOSHHOTO TOKA.

HazoBute 0CHOBHEIE JOCTOMHCTBA 3JIEKTPOHHBIX AHAIOTOBBIX nprbOpoB.

HazoBuTe BeMUMHEL, KOTOPEIE CIIOCOGHE! M3MEPATH COBPEMEHHbIE AHATIOTOBEIE NpHOOPHL.
IIprBenTe CTPYKTYPHYIO CXEMY 3IEKTPOHHOTO BOJIETMETPA.

Haiite onpenenenne mudposoro usmMepuTensHOro npubopa.

Kakue nBe oneparmn coBepmaiorcst ¢ HellpepbIBHOM BEIMYMHOMN IIpH ee IpeoOpa3oBaHud B
JuckpeTHyo (1ndpoByI0) BeIHIHHY?

Ilepeancnute OCHOBHEBIE Y3161 H(POBOTO H3MEPHTENHHOTO npubopa.

IlepeqrciuTe OCHOBHBIEC JOCTOHHCTBA HHPPOBBIX H3MEPHTETBHBIX MpHOOpOB.

Jl1 Kakux nesnel MpUMEHIETCS aBTOMATH3AIMS H3MEPCHHH?

YTO OTHOCAT K ABTOMATH3MPOBAHHEIM CPEACTRAM H3MEPCHHUIL?

YUTo HMEIOT B CBOEM COCTaBe aBTOHOMHEBIE MHOTO()YHKIIHOHAILHEIE HEQpoBbIe TPHOOPEI?
YTo mpeAcTaBAMOT cOGOM HIMEPHTENLHBIEC CACTEMBI?

Ha xakue xnaccr gensres UBK no sasHauenmio?

KakoBo Ha3HaueHHEe KOMIIBIOTEPHO-H3MEPUTENBHBIX CHCTEM?

Yro mpencraBnsioT co6oii BHPTyalbHBEIE NPUGOPEL, KaKMe 3JIEMEHTHI BKIIOYAIOTCS B HX
CTPYKTYpYy?

YTo npeACTaBIAIOT cO60M HATENIIEKTYATEHEIE H3MEPHTENILHBIE CHCTEMBI?

Yrto mpencraBmsror coboifi  cereBble HHPOPMANHOHHO-U3MEPHTENLHBIE  CHCTEMEI?
Hpounmoctpupyiite Ha npaMepe 3HEProcHabKaOME OpraHu3aluy.

IpuBecTH H ommcaTh CTPYKTYpHBIE CXEMBI H3MEPEHHS HEINEKTPHYECKHX BeJIHYUH ([IpsiMbIe
U CPaBHEHHS).
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47 TlepeynciuTh BENMYMHBI NPOCTPAHCTBA M HA3BAHHS npubOpoB i WX WM3MEPEHH,
HapUMEp: YPOBHEMEPEL, IIEPOXOBATOCTH- NPOPUIOMETPH | T.J1.

48 Omucars BO3MOXHEBIE [yTH HIH METOIbI H3MEPEHHS MaIBIX TEOMETPHYECKHX Pa3sMEPOB
JeTanei.

49 Omnucats METOBI H3MEPEHHS YPOBHeit arpeCCHBHBIX XHIOKOCTEH B 3aKPHITHIX OaKax.

50 Kakuma MeToIaMM MOXKHO H3MEPHTH TOJMIHUHY JIACTOBOTO TPOKATa M3 pPa3IMUHBIX
MaTepHanoB (MeaHas $obra, CTEKIO, ATIOMHHHEBHIE CILIaBhI)?

51 Kak u3mepuTh paccTosue Mexy JABYMsI BEPIIMHAMY rop?

52 Onmucars npuHIAN AeHCTBUS NPOQHUIOMETPA C NBE30INEKTPHUCCKHM mpeoOpa3oBarenieM,

53 llpuBecTH KIaCCH(OUKAIMIO MEXAHHYECKHX BEJIMYHH U CBI3H MeX/1y HAMH.

54 Metoapl H3MEPEHUS THAMETPOB, TOHKAX O€3 H30JI1IHH, POBOJIOB M ONHCATh KPATKO X
CYIIHOCTb.

55 Kak U3MEpHTH TONIHHY TralbBAHHYECKOTO HOKPHITHS (HHUKEb) HA CTAIBHBIX M MEIHBIX
IUTACTHHAX.

56 Onucark BO3MOXKHBEIE METOABI H3MEPEHHS TONMIHHEI H30AOHHOM JIEHTHI B IIPOIlECCE
IIEPEMOTKH.

57 TlepeancnuTs napamMeTpsl JBHKCHHSA, CBIA3H MCKTy HUMH, CIHHUIIEI H3MEPEHHS ¥ HA3BAHUS
npUOOPOB IS KX U3MEPEHHUS.

58 Merozbl H3MEPEHHS CKOPOCTEH TPAHCTIOPTHBIX HA3EMHBIX CPEICTB H ONMCaTh KPATKO HX
TNPWHITHIIEL JCHCTRHA.

59 Kakme 0cHOBHEIE X4PAKTEPHCTHKH AMEET peodpasoBaTeslb HEDNEKTPHIECKUX BEJIMIHH?

60 Oxapaktepu3syiite MeTO/Ibl H3MEPEHHI HEJJIEKTPUYECKHX BEJIMYHH.

61 Kax xnaccupummpyrorcs npeodpazosarenn HEONCKTPUYECKUX BEJIHYHH?

62 OO0bscHATE YCTPOMCTBO, MPHHIHI ACHCTBAS H 06JIaCTh NpHMEHEHHs npeobpasoBareneit
HEINEKTPUYECKHUX BEJIMYMH: PEOCTATHHIX,

63 llosicHATe  KOHCTPYKTHBHOE  YCTPOHCTBO: MaHOMeTpa ¢  TEH30METPHYECKHM
npeoOpazoBareiiem.

64 Kakue mnorpemmocTH BHOCSTCS B H3MepeHHsS Npeobpa3oBaTesIMA  HEINEKTPUUESCKAX
BEINYHH?

65 PacckaxuTe 06 OCHOBHBIX H3MEPHTEIBHBIX HHGOPMAIHOHHBIX CHCTEMAX.

8. Yuebno-memoounecxoe u ungpopmayuonnoe obecneuenue oucyununbsi.

8.1 Ocnognaa numepamypa

1. 3axapos U. I1., ITarnenko ¥0. ®. Dranons B 06nactu 3JIEKTPOPaIHO-U3MEPEHHIA.
CnpaBounoe nocobue, 2013.

2.0naxumit 10.© AnanoroBast H uudposas MeKTPOHHKA. V4. L By30B /., O.IL. I'nyaxun,
A.W. T'ypos. u 1p. M. Pasiyio u cBsize, 2014 -768c.

3. Ilangunos B.A. Dnexrpuueckne umepenns: Yue6GHuK mis CPEHETO
IPOodeCCHOHATLHOTO 00pa3oBaHusL. — 2-¢ H3J., ctep. — M.: M3naresckmit LEHTP «AKaTeMus»,
2012. —288c.

4.llTnnmvapes B.1O. Orextpopannonsmepenns: Yue6uuk s CpeHETO
npodeccronanbHOro o6pazopanns. — M.: Usnarensckuii OEHTp «Akagemus», 2013 — 336 c.

8.2 Jononnumenvnan aumepamypa
1. Bynb B.K. OcHOBBI Teopry 1 pacuera MArHUTHEIX Hemei. .- Oneprus, 1999-154c.
Ocammmit B.II. TlpoekTHpoBaHHE AATYHKOB IS H3MEPCHHS MEXaHWYECKHX BEIHYHH/

M.: ManmHocTtpoenue, 1979.-497Cc.
3. Homamyxk B.C. UamepuTenshbie npeoGpasosarenn. Kues : Bama mkona,1981-297c¢.
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4. Tums P. Djnexrpudeckue M3MepeHus HEJNICKTPHYECCKUX BeNW4uH: [lepeBon ¢ Hem..-M.:
Beicmas mkoina, 1988.-256¢.

5. http://www.twirpx.com

6. http://www tehlit.ru

9. Mamepuanvho — mexnuuecxoe obecnewenue oucyunaunsl (InexmpuyecKue uzmepenun
HEIEKMPULECKUX BELUMUN)

JleKuuoHHEIE AayIUTOPHH OCHAIEHBI nabopaTOpPHBIMH  CTEHIaMH ¥ C(OPMHPOBAHEI
Ipe3cHTayy. MConb3yoTes TeKCTOBBIC 3a/IaHus IS TEKYLIEro KOHTPOJISI 3HAHW# CTYIEHTOB,
TIOTyCHHBIC TIPA CaMOCTOATEILHOM U3YYEHHH NEKIMOHHOTO Kypca.

10. Memoouueckue pexomendayuu no OPZAHU3AUUU UYUCHUA OUCHUNIUNHBL:

Pabouas yueGHas wnporpaMma 1O AECHEIIHHE «ONEKTPUYECKHE  H3MEPEHHS
JNEKTPHICCKAX M HESNCKTPHYECKHX BEITHYHH» COCTABJICHA B COOTBETCTBHH C TPeGOBAHMAMH
DenepanbHOro I'ocynapcTsenHOro 06pa3oBaTEHHOTO cranziapra BO o npo¢umo noarorosxu
«ABTOMATH3alMA TEXHONOTHIECKHAX MPOLIECCOB H npoussBoiacTs» 2.15.03.04

Wsyyenne pucoummHBl DPOXOXHT B GopMeE JNIEKIMOHHBIX 3aHATHH, BBIIOTHEHHS
HpakTA9eCKHX  pabor. CaMocTosTenbHas paboTa 3aKMIOYAETCY B BEINOHCHMH 3ajaHns,
CaMOCTOATCIILHOM H3YYCHHH TEM CTYICHTOM, & TaK K¢ B KOHCHEKTHPORAHHH TeM ¥ HAIIHCAHHH
TECTOB.

11. Texnonozuueckan xapma oucyunnunor.

Kype 2 rpynna P®19BP62ATI cemectp 4

IIpenonaBarens — nekrop Boemrsn 0.,

Ipenonasareny, Benyume npakTaueckue 3austas boemrsy O.O.

Kabenpa ATIIull

BecoBoit koahdunuenT mcuunmmus B COBOKYITHOM PEHTHHIOBOH OHEHKE, pacCUMTHIBACMO 110
BCEM IHCITUILIHHAM.

Hanmenosanue aucimruimns / kypca Yposens//cTynens | Cratyc AucHUIInHE | KOMMYECTBO 3396 THBIX
o0pa3oraHus B paboueM yaeGHOM ¢IUHULL / KPSAUTOB
(Gakanaspuar, miane (A, B, B, I')
CIICIHAJIHTET, (ecnu geedena
MarucTparypa) MOQYAbHO-
peiimunzosan
cucmema)
DneKTpHUECcKHEe H3MEPEHHs INEKTPAIECKHX GakanaBpHar B 4
M HE3JIEKTPHIECKHUX BETHIHH

Cmexnble MCUHILTHHBI IO y4eGHOMY Mnany:

fbHBH](El. TCOPETHYCCKAaA MEXaHHKA, NPHK/IaAHas MEeXaHuKa

BBOJHBIA MOAY.JIb

(BXOAHO¥ PeHTHHI-KOHTPOJIb, IPOBEPKA «OCTATOTHBIX)» 3HAHHMI 1O CMEIKHLIM JHACLHAIUTHHAM )

Tema, 3ananue niiH MeponpusTHE BXOZHOI'O Buam AypuropHan | Munumans | Makcumansu
KOHTPOJISA TeKylied |Wnu BHeaymu- HOE oe
aTrecTanUy TODHast | KOJIHMYECTBO| KOJIHYECTBO
6annos 6amron
®wsuka. SnexTpuuecknii Tok.Ilocnenosarensuoe u YCTHBIH ayIMTOpHAs 3 6
HapaJuIeIbHOE COSIMHEHUE TPOBOIHHKOB. onpoc
®usuka, Pabora 1 MomuoCTh ToKa [TpaBmia Kupxroda | recr ayMTOpHAs 3 6
JUIS Pa3BETBACHHBIX LEMEH.
Hroro: 6 12
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BA30BbIA MOAY.Ih
(TpoBepKa 3HaHwMit 1 YMEHHI 1O MUCUMIUTHHE)
Tema, 3ajanne HIN MEPOTIPHSTHE TEKYIIEro Bunst AynutopHas | MunuMans | Makcumanbn
KOHTPOJISt TeKyIeH | Win BHeaymH- HOE oe
aTTeCcTany TOpHas KOJIMIECTBO | KOJIUICCTBO
u 6ajn0B Gasio
JlexumonHbIe 3amaTHA KOHTPOIb | JUCTAHNAOHHAS 4 8
Buag! u MeToae! usmepenwii. Horpenmoctu V3MEpeHnH. | cam. pab. |nUCTaHIMOHHAS 2 5
OCHOBHBIE XAPAKTEPHCTHKH HIMEPHTEIHLHBIX npuGOpoB | cam. pab. |mucTaHMOHHAs 2 5
1 npeobpa3zopareneii.
Iocnenosarensuoe coenuHeHre NpeoGpasoBaTenet. caM. pa6. |IHCTAHIMOHHAS 2 5
TipeoGpa3oBaTeli HEANEKTPHYECKHUX BEJTHUMH, cam. pal. |aMCTaHIMOHHAS 2
PeocTaTHkle, TEH30PE3ACTOPHEIE, TbE303/IEKTPHICCKHE.
H3meperne HeaNeKTPHIECKUX BETHIHH. Hsmepenne TeCT MACTaHOAOHHAs 4 8
OCHOBHWX MCXaHWICCKHX BEJIHIHH.
HsmepuTenbHble HEGOPMAIMOHHEIE CHCTEME. OUCTaHIMOHHAS 8 16
KOHTD.pabd.
3adeT ¢ OLEeHKOI MTOroBas 8 16
aTTecTamu
1
Hroro: 32 68
AOMOJIHUTEJbLHBIA MOY.JIb
Tema, 3aganne HIn MeponpusiTHe TONOIHATENLHOrO |  Bumsl AynuwropHas | Mumuman. | Makcrman.
KOHTpOAS TEeKYLICiH | HIM BHEAYIU- |KOJIMYECTBO| KONMUECTBO
arTecTanM TOpHAs Gawion 6arutoB
U
Hoxman OueHka  |mUCTaHIMOHHAA 6 10
JOKNana
PaspaGorka meToamueckoro pasgarounoro Marepnana, MPE3eH. B | AMCTAHOMOHHAs 6 10
c6op uHHOPMALHX 110 IaKaAHHON Teme. thopme
JIoKIana
12 20
HTOro Makcumym: 50 100

Heo0xoquMmbrii MHHHEMYM Uil TOJIY4CHHS HTOroBOH OLECHKH WJIH aoIycKka K
IPOMEKYTOTHOM aTTecTanud _S0__ GaJuios.

Jononnnrensubie TpeboBanusn 1 CTYA€HTOB, OTCYTCTBYOIODMX HAR 3aHATHSIX 110
YBAKHTEJLHOH NpHUHHE:  ycmHoe cobecedosanue ¢ npenooasamenem no npobremam
NPONYIYEHHBIX RPAKMUYECKUX 3aHAMUI, 0053amebHoe 6biNOAHEHUe CAMOCTNOSMENbHbIX pabom,

M Jouent, boeitsa O.O.

/

/

CocTaBuTeln

3aB. Kadenpoii aBToOMaTH3aUUH
TEXHOJIOTHYECKHX TIPOLECCOB M IIPOH3BOJICTB

noueHT, B.E. ®egopos

Coraacosano:

Jupexrop duimana
IITY am. T.I'. llleBuenko T.

npogeccop, U.A. I1asimuoB
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