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1. IIACIIOPT PABOUEI NPOIr'PAMMBI YUEBHON JUCIATILIHHBI



«IEKTpHYECKHE H3MEPEHUD»

1.1. O6snacTb NpUMeHEeHHs MPOrPAMMBI

Pabouas nporpaMma yueOHOH AUCUUIUIMHBL « DNEKTPHUCCKHE UIMEPSHHS»
ABIIAETCS YACThK) IIPOrpaMMbl MOATOTOBKH CIELUATUCTOB CPEIHEro 3BEHA B
cootBeTcTBME ¢ PI'OC 1o CcHCHHANBHOCTH CPEOHEro Mpo¢heCCHOHAIBHOIO
oOpasopanus  27.02.03  ABTOMAaTHKa M  TeJeMEXaHHKa HA  TPaHCIOPTe
(XKEIE3HOOOPOKHOM TPAHCIIOPTE ).

Pabouas nporpaMma y4eOHOH OUCHIMILIHHE « DJIEKTPUUECKUE H3MEPEHHS»
MOKET OBITh UCIIOIB30BAHA B JOTIOJHUTEIBHOM MPOECCHOHANIBHOM 00Pa30BAHUM
(B mporpaMmax IOBBILICHHUS KBATH(HKALMH U NMEPENOArOTOBKH ).

1.2. MecTo JHCUMILVIMHBI B CTPYKTyYpe NpOrpaMMbl MOATOTOBKH
CIEeHHAJHCTOB  CpeaHero 3BeHa: oOwenpodeccHoHaTbHad — OUCHMIUIMHA
Npo(eCCUOHANBHOIO LUKIIA.

1.3. Heau M 3324 JHCUHIVIMHBI — TPeGOBAHUS K Pe3ybTATaM OCBOCHHUS
AHCUHIIUHBI;

B pe3ynpTare 0CBOSHUS QUCLUIUIMHBL 00YYArOIIUNCA JOKEH YMETD.

— MNPOBOOUTL JJICKTPHUUYECKUE HU3MEPEHHUS IMAPAMETPOB  JJIEKTPUUYECKHUX
CUTHAJIOB NpHOOpaMH U YCTPOMCTBAMM Pa3NUYHBIX TUIOB U QLEHUBATH KAYECTBO
MOJYYECHHBIX PE3YIILTATOB.

B pe3ynpTare 0CBOSHUS QUCHUIUIMHBL 00YYArOUIUICA JO/KEH 3HATS!

— IpUOOPEI X YCTPOHUCTBA A1 H3MEPEHHUS MAPAMETPOB B IEKTPUUYCCKUX LETIAX
H UX KJIaccHHKaIVs,

— METO/IBI U3MEPEHHUS U CIIOCOOBI UX ABTOMATH3ALIKH,

—METOOUKY  ONPEHEICHHUS  [OTPEIUHOCTH  M3MEPEHU W BIMSHHE
U3MEPHUTENBHBIX IIPUOOPOB HA TOUHOCTE UBMEPEHUI.

1.4. PexomeHayemoe KOJHYECTBO YaCOB Ha OCBOEHHE NPOrpaMMBbl
AUCUHNIHHBI:
MaKCHUMAaJIbHOHN y4eOHOM Harpy3ku o0y4aromerocs -120 4acos, B TOM YUCIE:

00s3aTeNbHON ayIMTOPHOH yueOHOM Harpy3ku o0ydawwmerocs — 80 4acos;
CAMOCTOATENBHOH PadoThl 00yUaroLerocs -33 vaca.
KOHCYJIBTAUHHU -7 4acOB

1.5 PE3YJIbTATBI OCBOEHUA IAUCHUHILTHHBI



Pe3ynbpTaroM OCBOCHHS IIPOrpaMMBbl 00IENPOGPECCUOHANTBHON JUCLMITIIAHBL
apngercas  ormaacHue — npodeccuoHanbHeiMU - (IIK) uw ofumumu  (OK)
KOMITETEHLIAMH!

OK1. TIloHuMaTte CYIIHOCTE U COLHAJIBHYI 3HAYUMOCTH CBOEH
Oyayueh npodeccHu, NPOABIATE K HEl yCTOMYMBEIN HHTEPEC.

OK 4. OcyniecTBIATE IOKUCK H HCMONB30BAHUE HHPOPMALMU, HEOOXOAUMOH
b b 3ppexkTHBHOrO BBEITTOJIHEHUS IpO(EeCCHOHANBHBIX 3ajad,
NpoPECCHOHANIBHOTO U IMYHOCTHOTO Pa3BUTHA.

OK 5. Hcnonp3oBaTs MHYOPMALHOHHO-KOMMYHHUKALMOHHBIE TEXHOJIOTUH B
IpoheCCUOHATBHOMN IEATEIBHOCTH.

OK 6. Palotath B KOMIEKTHBE W KOMaHAe, 3(PEKTUBHO 00UIAThCs C
KOJUIEraMH, PYKOBOJCTBOM, NOTPEOUTEIIAMU.

OK 7. bpate Ha c¢ebd OTBETCTBEHHOCTH 3a padOTy WICHOB
KOMAH/BI(IIOAYUHEHHBIX ), PE3Y/IBTAT BHINOIHEHUS 3aaHMUIiA.

OK 8. CaMoCTOsTenbHO ONpeacnaTe 3aJaud  NPoYeCcCHOHANBHOTO H
JUYHOCTHOTO  Pa3BUTHA,  3aHUMATBCA  €aMOOOpa30BaHUEM,  OCO3HAHHO
IUTAaHUPOBATH MTOBBILIEHHE KBATH(PUKAIIUM,

OK 9. OpueHTUPOBATECA B YCIOBUAX YaCTOH CMEHEI
TEXHOJIOTUH B NpoheCCHOHATBEHON AeATEIEHOCTH.

I[IK 1.1. Axanu3upoBaTb padOTy  CTAHLUMOHHBIX, IICPETOHHBIX,
MUKPOIIPOLECCOPHBIX W JUATHOCTMYECKUX  CHUCTEM  aBTOMATUKH MO
NPUHLMIIHATIBHBIM CXEMaM.

I[IK 1.2. Onpeneniate W yCTpPaHATb OTKa3el B padOTe€ CTAHLMOHHBIX,
MEPErOHHBIX, MUKPOMPOLIECCOPHBIX U TUATHOCTUYECKUX CUCTEM aBTOMATHKH,

[IK 1.3, BpinogHath TpeOOBaHUS MO 3KCIUIyaTalMK CTAHIIUOHHBIX,
NEPErOHHBIX MUKPOIIPOLECCOPHBIX U IHATHOCTHYECKUX CHCTEM ABTOMATHKH.

IIK 2.1. O0ecneunBarh TeXHHYeCKoe o0cayxuBaHue ycrpoicts CLb u

CHUCTEM

KAT.



[IK 2.2. BeIIOaHATE padoThl N0 TEXHUYSCKOMY OOCITYKMBAHUI YCTPOHCTB
SNIEKTPONUTAHUS CUCTEM JKETIE3HOIOPOKHON AaBTOMATUKHL.

[IK 2.3. BbIMonaHATE paloThl MO TEXHUYECKOMY OOCITY)KUBAHUI JIMHMM
KENIE3HOJOPOKHON ABTOMATUKH.

IIK 2.4. Opraau3oBbeiBaTh padoTy MO O0CITY>KUBAHUKY, MOHTAXKY U HATAIKE
CHCTEM SKEJIC3HOAOPOKHOH ABTOMATHK.

I[IK 2.5 OnpemensTb SKOHOMUYECKYI0 JI(O(MEKTUBHOCTD IPUMEHEHHS
YCTPOHCTB aBTOMATHKU U METOIOB UX OOCIYKUBAHUS.

IIK 2.6. BeINOIHATE TPeOOBAHU TEXHUYECKONW 3KCIUIyaTallUU SKENE3HBIX
OOPOT U OE30IIaCHOCTH ABHXKCHHA.

[IK 2.7. COoCTaB/IATh U QHATH3UPOBATH MOHTAXKHBIE CXeMEI yeTpoiicTe CLIb
1 JKAT no npuHUUNUAIBEHBIM CXEMaM,

[IK 3.1. Ilpou3BoaguTe pa3doOpKy, COOPKY U DEryJIMpPOBKY IIPHOOPOB U

ycrpoiicts CLIB.

[IK 3.2. M3MepaATh U aHAIU3UPOBATH MapaMeTpel MPUOOPOB U YCTPOKCTB

CLb.

IIK 3.3. PeryiupoBath U NpOBEPATH padoTy yeTpoitcTB v npudopor CLIb.



2 CTPYKTYPA U COJEPKAHHE YYEBHON JUCITHILTUHBI
2.1 O6bem yueOHOH AMCUUIVIHHBI H BHIbI YUeOHOH padoThl

Bua yueGHoii paGoTbl Konuuecm
60 uacos
MakcuMa/bHasa yueOHasi HATpy3Ka (Bcero) 120
Oo0s13aTeIbHAS AYAUTOPHASA YUeOHas HArpy3Ka (Bcero) 80
B TOM YHCIIE:
TeopeTUYeCKre 3aHsATHS 44
JlabopaTopHbIe 3aHATHS 34
[ IpakTHYeCKUe 3aHsTHs 2
CamocTosaTeibHAag paboTa ody4yarwerocsi (Bcero) 33
KoHcyabTanuu 7
IK3AMEH- 3
Dopma ammecmayuu
ceMecmp




2.2 TemaTH4eCKNH NJIAH H COALPKAHHE YHeOHOH AHCUHIINHBI « NIEKTPHYECKHE H3MEPeHUN)

HanmenoBanune pa3aenos H Tem Conep:ranne yyednoro marepuana, nadéoparopubie v npakruieckue | Oonem ¥Yposennb

padoThI, CAMOCTOATEIBHAA PAGOTA O0YUAIHXCH 4acoB OCBOEHHS

1 2 3 4

Pazaen 1. O0uue cgeaenns 00 H3MepeHHH 21eKTPHYECKHX BEJTHYHH H MIEKTPOU3MEPHTENbHBIX NPHOopax 15

Coaepikanne yueOHOro MaTepHaaa 2 ]
Beenenne MecTo aucLMnnHBl B 00OpazoBaTeNbHOM mpolecce. Mcropuueckue

acTeKThl JUCUMIUIUHBL  PONb  AWCLMIUIMHBL B aHamuze padoTel

CTAHUMOHHbBIX, NEPErOHHbIX, MUKPOMPOLECCOPHbIX U AHACHOCTUHECKUX

CHCTEM ABTOMATUKM.

CamocToaTenbHan padoTa 00y4alouxcs 3

MonroroBka pedepara Ha Temy «McTopust pa3BUTHA AUCLHUTUIHHBI

«INEKTPUHECKHE U3MEPEHUSNY.
Tema [.1. Cogepxanne yueGHOro MaTepnaia 4 1
OcHoBHEIe TMOHATHA 1 ONPCACTCHN Onpenenenve W knaccudpukaumus w3mepeHuit. Eauuuusl $usnveckux
H3MCPUTCJILHOH TEXHHKH BEJIMYHMH. DTANOHBI, 00pa3oBbie H pabouHe Mephl.

Knaccupukaums meronos usmepeduii  IlorpewiHoctn  u3mepeHuit.

ABTOMaTH3aLMA H3MEPEHHH.

CamocronaTenbHan padora odyuaomuxcs 3

[MpopaboTka KOHCMEKTAa 3aHATHH, Yy4eOHBIX W37aHWH, WHTEpHeT -

pPecypcoB, NONONHUTENBHOH NUTEPATYPLI.

IlonroToBka K OTBETAM Ha KOHTPOJbLHBIE BOMPOCHL MEXKTYHAPOIHAS

CHCTEMAa €QWHHL, OCHOBHbIE TIOHSTHS W ONpeNeNieHUs W3MEPHTENbHOW

TEXHUKH,
Tema 1.2. Coaepkanne yue0HOro MaTepHaIa 4 1
Knaccuduxauus Knaccudukaums usmepurenshbix npudopos. Knace toynocru. Illkana

ANEKTPOU3MEPHUTENBHBIX NMPHOOpPOB

npubopa, yCaoBHbIe 0003HAYEHYA HA HEl.

TpeGoeanus k npubopam, npuMeHsieMbiM B crictemax CLIB w 2KAT, npu
IKCTAYATAUWH  CTAHIHMOHHBIX, TEPETOHHBIX MHKPOIPOLIECCOPHBIX W
AMArHOCTHYECKUX CHCTEM ABTOMATHKH




CamocroarenpHan patora o0yuyaomnxcs 3
IMpopaGoTka KoOHCNEKTAa 3aHATHMI, Y4eOHbIX M3AaHMI, HHTEPHET -
pecypcoB, MONMONHUTENBHOH JuTepatypbl. IloAroToBKa K OTBETAM Ha
KOHTDONTbHBIE  BOTPOCHI:  OCHOBHBIE TEXHHYECKHE XapaKTEPHCTHKU
npuOOpOB,  Ha3HAY€HWe W YCTPOHCTBO  OCHOBHBIX  jAertajed
INEKTPOUIMEPUTENbHBIX NPHUOOPOB.
Pasaen 2 DnekrpousmepurensHbie 9
npHOOPbLI HENOCPEACTBEHHOH OLUEHKH
Tema 2.1 2 ]
ITpubopsl HenocpeacTeenHoi oueHku | Coaepikanne y4e0HOro marepuana 5
Knaccndukauus npubopoB HENoCpeACTBEHHON OLIeHKH. JIOCTOMHCTBA W
HEJIOCTATKH  MPUOOPOB  HETIOCPENCTBEHHOH  OLEHKH. [Tpubopw!
HEMOCPeACTBEHHOH OLEHKH, HCTONb3yEeMble NPU BLIMOJHEHHH paldoT mo
TEXHU4ECKOMY OOCNY)KHBAHUIO YCTPOWCTB 3NEKTPONMTAHUS CUCTEM
JKENE3HOAOPOKHOH ABTOMATUKH.
Camocroarenshan padora o0yuyaowmnxcs 3
[NpopaboTka KOHCIEKTa 3aHATHI, Y4eOHBIX W3JAHWH, HHTEPHET -
pecypcoB, NONOAHUTENBHON IUTEPATYPbL.
Co3panne MyabTUMEAMIHON NPE3CHTAUMH MAH MNPOEKTa N0 TeME:
«[puGopsr MArHHTODJIEKTPHYECKOH, 3JNIEKTPOMAarHHTHOH,
NEKTPOAHHAMUYECKOH, (EeppOAHHAMHYECKOH CHCTeM, HHAYKLHOHHOM
CUCTEM.
Tema 22 - Copepranue yaedHOro marepuana 2 1
Kouncrpykuus npubopos O0mme  nOHATHMS ©  KOHCTPYKUuH  npubopos. IIputopsi
HETMOCPEACTBEHHON OLEHKH MarHUTOIEKTPHUYECKOH cHcTeMBbl [TprudopbI MeKTPOMArHUTHOW CHUCTeM
[Mpubopsr  anexkTpoauHaMuueckod  cucteMsl [pubGopbr  anekTpocTa-
TH4ECKOH cucTeMbl Camonuinyime npudop.
MpakTuueckan padora M3yuenue ycTpoiicTBa W npuHUMNa paboTsi | 2 2
NpHOOPOB HEMOCPEACTBEHHON OLEHKH.
CamocTonTeibHASA paGoTa 00yualomHXCs 3
[IpopaboTka koHCnekTa 3aHATHH, y4eOHBIX HW3AAHMI, WHTEpPHET -
pecypcoB, JOTIONHHUTENbHOH nuTeparypul. TloaArotoBka k OTBEeTaM Ha
KOHTPONBHBIE  BOTIPOCHI.  OCHOBHBIE TEXHHYECKHE XapaKTePHCTHKH
npubOpOB;,  Ha3HAYEHWE W YCTPOHCTBO  OCHOBHBLIX  AeTanei
NEKTPOU3MEPHUTENBHBIX NPUOOPOB.
Pa3zren 3. Himepenne 3ekrpuieckux 76

RC/IHYIHH




Tema 3.1
N3mepenne napameTpos
AICKTPHYCCKHX CUTHAJIOB

Conep:ranne yuedHOro marepHana

Cnoco0bl U3MepeHHsl 3eKTPHUYECKUX CUTHAJIOB B LIEMSX MOCTOAHHOIO U
nepemeHHOro Toka. IIpubopel AN U3MepeHHsA HaNMpsAKEeHUA U CUNTbI TOKA.
Cnocobbr pacwupenuss npenenos usmepenus. IIyntst u noGaBounbie
conpotusneHus. U3mepurenbubie TpaHCHOPMATOPBI TOKA M HANPSKEHUA.
[Noepxa npudopos.

JIaGopaTropubie 3aHaTHA )
ITosepka TEXHM4ECKOrO aMNEPMETPA MArHUTOSNEKTPHUYECKON CUCTEMBI
Paciripenus npeenos H3MepeHHst aMNepMeETPOB H BOJILTMETPOB
Hccrnenosanne KOHCTPYKLHH " paloTel U3MEePHTEJIbHOTO
TpaHcopmaropa TOKA.
CamocroarenbHan padora 00y4yarommnxcs 3
INoaroToBka K OTBETAM HA KOHTPOJbHBIE BOMPOCHL OCOOEHHOCTH
H3MEPEHHUSI ManblX TOKOB, YCTPOHCTBO W NPUHUMO  ACHCTBUA
raJbBaHOMETpPOB. M3yueHne MHOrOQYHKUHOHAIBHOTO TEpPEeHOCHOTO
npubopa MITHU-CLIB.
Tema 5.2, Cou%pmmme yue0HOro MarepHaJa 1
H3MepeHHe MOLUHOCTH, SHEPIUH, [IpubGoppl A8  U3MEPEHUA MOLWHOCTU, 3Hepruu, ¢asbl, HACTOTHI,
H3mepenne MOWHOCTH B LENAX NOCTOAHHONO M NEPEMEHHOre TOKA.
basbi, wacToTHl H3mepeHne SHEPruM B LENAX NEPEMEHHOrO TOKA. IIpuHuMn aeicTBus
onno£a3nor0 WHAYKUHOHHOIO cYeTyuka. M3mepeHwe 4HacTOTHI M yIua
casura as.
[TpyHIUI REHCTBUS 3JIEKTPOAMHAMHYECKOTO (hazoMeTpa, CTPeSIOYHOTO
4aCTOTOMEDA
JIabopaTropnbie padoTbl 2
H3smepenue MOLTHOCTH B SEKTPHYECKHMX LEMAX.
Hccnenosannie pa0oThl 01HO(A3HOTO HHAYKIHOHHOTO CUETUHKA.
Hccnenosanre paboTel SJNEKTPOHHOTO YacTOTOMEpa
CamMocToaTe/IbHAA PAdoTA 00YUAIOIHX CH 3

IlonroroBka Kk OTBETaM HA KOHTPOJBHLIE BOIMPOCHI  H3MEpPEHHE
peakTHBHOW MOUIHOCTH. PETHCTPUPYIOLIHE TPHOOPSI.

Tema 3.3
H3mepenne napaMeTpos
3NEKTPHYECKUX LEneH.

Coaep:kaHne y4eOHOro MaTepHaia _
Knaccndukaums anextpuyecknx conpoTtusienni. Msmepenne Donbummx,
MaJibIX W CPeIHHX 3NIeKTPHYECKWX  CcONpoTHBJeHWH. H3mepenue
COTTPOTHBIIEHUS 3a3emieHus. COMPOTHBIEHHE W3ONALMHU U CIOCOOBI €ro
H3MCPCHMA. HB MCPEHHE €MKOCTH, HHAYKTH BHOCTH H B3aHMHOH
HHAOYKTHBHOCTH. I’IBMCDI/ITCJIbeIC MOCTbI NOCTOAHHOIC U NEPEMCHHOIO
TOKA. ABTOMATHYECKHE MOCTbI







aHaNoroBo-uuPpoBbLIX NpeodpasoBarensix, reHepaTopbl NMaAco0pa3HOrg
HAMPSXKEHUSA,  METOABl  HM3MEPEHUS  HEIIeKTPHYECKHX  BeNHuYHH
NEKTPHYSCKHUMH METOAAMH, XapaKTEPUCTHKH COBPEMEHHBIX UH{PPOBLIN
npuOopoB 1 ananoro-uudpossix npeodpasosareneii

Kouncynprauuu

Hroro

120

Jna xapakTepUCTHKKY YPOBHS OCBOSHUS y4€OHOr0 MaTEPUana HCNOb3YIOTCA CeAYIOLUE O003HAYSHUA:
|. — o3HaKOMUTENBHBIH (y3HaBaHHE PAHEE U3YUEHHBIX OObEKTOB, CBOWCTB),

2

2

. — PeNpOAYKTHBHbIH (BBLITIOJHEHHE JEATENILHOCTH 110 00pa3Lly, MHCTPYKLIHH HIIH IO/ PYKOBOJCTBOM)

3. — NpoAYKTUBHBII {INAHUPOBAHUE U CAMOCTOATENBHOE BbIMONHEHNE ASATENbHOCTH, PELICHUE NPOOIEMHbIX 3a0a4)







4 KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUA JUCIUIIJIHHBI
KoHTpoJIb H OLleHKa Pe3yJbTaTOB OCBOSHUSA OUCLUMIUTHHEL OCYLUECTBIAETCA NpenoaapaTeieM B
MpoLEcce MPOBEASHHS NMPAKTHYECKUX 3AHATHH H 1abopaTOpHBIX paboT, TECTHPOBAHUSA, A TAKKE
BBINOJIHEHHs 00YYArOIUMHCSA HHIHBHIYAIbHbIX 33JaHHI, MPOSKTOB, HCCIENOBaHUII.

Pesynbrathl
(ocHOBHBIE @DopMBI H METOIBI
odue, OCHOBHbIE NOKA3ATENH OLIEHKH PE3YNIBTATA KOHTPOJIS U
npodeccuoHanbH OLEHKH
ble KOMIETEHLHH)
] 2 3

OK L.
[ToHumaTts
CYLUHOCTb U
COLIHAJIBHYIO
3HAYUMOCTh
cBoeit Oynyeft
npogeccuH,
NPOSBJIATH K HEH
YCTOHYHBBIN

SHAM!

— npubopel H VCTpoOHCTBa ANA H3MEPCHUA MNAapaMeTpoB B
SMEKTPUHECKHX LeILIX M HX KIacCHUKaLis,

— METOABI H3MEPECHHUS H CTIOCOOBI HX ABTOMATH3ALIMH,

— METOIUKY OMNPEIENEHHA MOTrPEIIHOCTH H3MEPEHHH U BIHAHHE
H3MEPHTE.IbHBIX MPHUOOPOB HA TOUHOCTh U3MEPEHHH.

VMERTIB!

—TMPOBOAHTE  BMEKTPHYECKUE  M3MEPEHMS  MapaMeTpoB
3ICKTPHUECKHX CHTHAIOB mpuoOpaMM M ¥CTPOHCTBAMHU
pa3IMYHBIX THUNOB H OLEHUBATh Ka4deCTBO IO.IVMEHHBIX

TekyWHii KOHTPO.Ib:
QIPOC ¥CTHBIM.
TECTHPOBAHHE,
HHIMBHIY ATbHBIC
22JAHUA.

TIpoMeKyTOMHBIH
KOHTPO.Ib: IK3aAMEH

HHTEPEC. pE3VvIBTaTOB.

OK 4. IHCAIND. TekyIUHIH KOHTPOIb!
OCyLLIeCTBﬂHTb - l'IpId60pr H VCTPOMCTBA IS H3MEPCHHS MNAPAMETPOB B | ONpOC VCTHBII,
MOHCK H HEKTPUUECKUX LIEMSAX M UX KIACCHUKALINS, TECTHPOBAHME.
HCHOIB30BAHHE — METOABI U3MEPEHHUS H CTIOCOOBI X aB‘ro,\-ta‘rmaumi, HHOIHBHIYATIBHBIC
nEbopMaLIH, ~ METOAMKY ONPEACNEHNUS NOTPEUIHOCTH H3MEPEHUH H BIUHUE 331aHHA.

N N M3MEPHUTEIbHBIX NPUOOPOB HA TOUHOCTE H3MEPEHHUI.
HEOOXOOHMOH tem: TIpOMe Ky TOUHBI
AJiA _NPOBOINTH  JMEKTPHUECKME  M3MepeHMA  mapaverpop | NOHTPOTEI IK3AMEH
d(dexTuBHOrO 3JEKTPHYECKUX CHTHANOB TNpUOOpaMu M vVCTpoiicTBaMu
BBIMOTHEHHA Pa3IMMHBIX THUNMOB H OLECHHUBATE KA4YECTBO IO.TVUEHHBIX
HpOd)eCCIi()HaﬂbH PE3VIBTATOB.
bIX 3adad,
npodeccuoHanbH
Ooro
JTHYHOCTHOTO
pa3BUTHA.

OK s. 3HAaMBL! TekyWHii KOHTPO.Tb:
HUcnonb3opaTh — npubopel H VCTpoOHCTBa ANA H3MEPSHHA NapaMETPOB B | ONMPOC ¥CTHBIM.
HH(GOPMALIHOHHO- | HIEKTPHHECKHX LETIIX H HX KIaccHuKaLis, TE!CTPI})OBE_]HI/IS,
KOMMYHHKALIHOH | — METOABI H3MEPEHHS 1 CrocOOB! X ABTOMATH3ALIMH, i]}ill/]l{?:ﬂm QIBHBIE

HbI€ TEXHOJIOTHH
B

npo¢eCCHOHANbH
OH AeATEJbHOCTH.

— METOAUKY OINpPEACNEHUA MOTPEWHOCTH U3MEPEHUH U BIMAHUS
M3MEPHTE.IbHBIX MPHOOPOB HA TOUHOCTh U3MEPSHHH.

viems:

—MPOBOAUTE  JMEKTPHUYECKUE  HM3MEPEHHUS  MapaMeTpoB
3ICKTPHUECKHX CHTHAIOB mPUOOpPaMM M ¥CTPOHCTBAMHU
Pa3IMYHBIX THUMOB H OLUECHHUBATh KAa4YECTBO MOIVUEHHBIX
PE3VIBTATOB.

TIpoMeKy TOUHBIH
KOHTPO.Ib: IK3AMEH




OK 6.
Pabortath B

IHUIND !

TekyWHii KOHTPO.Ib:
QIPOC ¥CTHBIH.

KOJITIEKTHRE U — npubopel H VCTPOHCTBA ANA HUIMEPEHHA MNapaMeTpOBR B | TECTHPOBAHHE,
3 C HHIHBHIY AJIBHBIC
KOMAHJTE, HMEKTPHUECKUX LIETIIX M X KJFaccuc])m\aum, ¥
shhekTHBHO — METOABI H3MEPEHHUS H CTIOCOOBI UX aBTOMATHZALINH, 2AIAHAA.
— METOAMKY OMPEACNEHH NOTPELIHOCTH H3MEPEHHUI H BIMSHHE
o0LaThea ¢ : p . TIpOMeIKY TOHEL
H3MEPHUTEIbHBIX MPUOOPOB HA TOUHOCTh U3MEPSHHH. AR
KOJUIEraMHu, Vienh: KOHTPO.Ib: IK3AMEH
PYKOBOACTBOM, —NMPOBOJMTH  JNEKTPHHUECKHE  M3MEPSHHA  NAPAMETPOB
NOTPEOUTENAMH. | 37¢KTPUUIECKHX CHUTHAIOB NPUOOPAMH M VCTPOHCTBAME
pPa3IMYHBIX THUNOB H OLUEHHUBATh Ka4yeCTBO MOIVHEHHBIX
PE3VIBTATOB.
OK 7. TekyHiT KOHTPO.Ib:
Bpate Ha ceds 3HCHTD ! OmpoC ¥CTHBIMH.
OTBETCTREHHOCTb | — opudoOpsl U VCTPOWCTBA UISL HU3MEPSHHS NAPAMETPOB B | TECTHPOBAHHES,
N ' ' HHIHBHIY AJIBHBIC
3a PaBOTY uneHoB | MIEKTPHUSCKHX LETAX H HX K:iaccmbukauml, ¥
KOMAHIbI — METOABI U3MEPEHHSA H CTIOCOOBI UX aBTOMATHZALINH, 2AIAHAA.
— METOAMKY OMPEACNEHH NOTPELIHOCTH H3MEPEHHI H BIUSTHHE

(MOAYHHEHHBIX), - . TTpOMEKY TOUHBIH
M3MEPHUTETbHBIX NPUOOPOB HA TOUHOCTE H3MEPEHHUI. M

€3yIbTaT s . KOHTPO.Ib. 3K3AMCH

VAIERTb

BBIMOJHEHHA —MPOBOJIMTL  JMEKTPHUECKHE  H3MEPEHHA  NApaMeTPOB

3aaHHH. 3JCKTPHYSCKHX CHTHANOB TPUOOpaMH M VCTPOICTBAMH
PA3IHYHBIX THUIIOB H OUSHHBATD KAYCCTBO IIQTYUCHHBIX
PE3VIBTATOB.

OK 8. TekyIUHI KOHTPO.Th!
CamoCTOATENBHO | 3HAMb! QMPOC YCTHBII,
OTIpeeNATh — npubopel H VCTPOHCTBA ANA UIMEPEHHA MapaMeTpOBR B | TECTHPOBAHHE.
3amaun 3MEKTPUHECKUX LEILAX H HX KIaccu(UKaLKA, HHAHBHIYAJIbHEIC

— METOIbl H3MEPEHHS H CII bl MX MATH3ALIHH, 331aHHA.
mpoteccHoHATbH ETObI H3MEPE crocod ABTOMATHIALIHH,
— METOIUKY OTNPEIENEHHA NMOTPEITHOCTH H3MEPEHHH U BIHAHHE
Oro u . . TIpoMeKyTOUHBIH
M3MEPHUTEIbHBIX PUOOPOB HA TOUHOCTE H3MEPEHHUI. .
JTHYHOCTHOIO N KOHTPO.Th: 3K3AMEH
pasBHTHA, —TMPOBOAHTE  BMEKTPHYECKUE  M3MEPEHMS  MapaMeTpoB
3aHUMaTbCA 3ICKTPHYSCKHX CHTHANOB TNPUOOpaMH M VCTPOICTBAMH
CaMOOOPA30BAHHE | pasIHMUHBIX TUMOB H OLUEHHBATH KAUECTBO IMOIYUECHHBIX
M, OCO3HAHHO pe3VIbTaTOB.
TIaHUPOBATH
MOBBILIEHHE
KBaJTH(PHKALHH.

OK 9. TekyWHii KOHTPO.Tb:

OpHeHTHPOBATBC | 3HAMD! OMpPOC YCTHBIIA

A B YCJOBHAX
4acToH CMeHBI
TEXHOJIOTHH

B
npo¢eCCHOHANbH
OH AeATEJbHOCTH.

— mpubopel M YCTPOHCTBA IS H3MEPEHHS NAPAMETPOB B
3MEKTPUHECKHUX LETLAX H HX KIaccH(pUKaLKA,

— METOAbI H3MEPECHHUS H CTIOCOOBI HX ABTOMATH3ALIMH,

— METOAMKY OMPEACNEHH NOTPELIHOCTH H3MEPEHHUI H BIMSHHE
H3MEPHTE IbHBIX MPHUOOPOB HAa TOUHOCTR U3MEPEHUH.

yMemy!

—NOPOBOAHTL  JJEKTPHUECKHE  H3MEPEHHA  NapaMETPOB
3ICKTPHHECKHX CHTHANOB MNpHOOpaMH M VCTPOHCTBAMHU
PAa3IMYHBIX THUNOB H OLEGHHBATh KAUECTBO IMOTYUEHHBIX
pe3vIbTaToB.

TECTUPOBAHME,
HHIH BI/I.E[}"ZUIbeIe
3ATAHUA.

TIpoMeKy TOUHBIH
KOHTPO.Ib: IK3aAMEH




MK 1.1.

TekyWHii KOHTPO.Ib:

AHanu3upoBaTh | 3HAND! OMpOC YCTHBII.
paboTy — npuOOpBl M YCTPOHCTBA IS H3MEPSHHS MNAPAMETPOB B TeCTHpOB?_]HHe.-
CTAHLHOHHBIX SMEKTPUHECKHUX LIEILIX M HX KIacCuUKaLis, HHIHBHIY AJIbHBIC
X, _
HePeroHHbIX — METOABI H3MEPEHHUS H CTIOCOOBI UX aBTOMATHZALINH, 2AIAHAA.
’ — METOIMKY OIMPEACNEHHUA MOTPELIHOCTH H3MEPEHHUH U BIMSIHHE .
MHKPOIpPOLECCOp , - : . TTpoMesKy TOYHBIIH
H3MEPHTE.IbHBIX MPHUOOPOB HA TOUHOCTh U3MEPEHHH. 3
HBbIX U D KOHTPO.Ib: 3K2AMEH
AWATHOCTHHECKHX | _opoquTh  MEKTPHUSCKHME  M3IMEPEHMA  IAPAMETPOB
CHCTEM 3JCKTPHYSCKHX CHTHANOB TPUOOpaMH M VCTPOICTBAMH
dBTOMATHKH ITO Pa3IMYHBIX THUMOB H OUECHUBATh KavyeCTBO [IO.TVMEHHBIX
MPUHUHUMHAJIBHBL | pe3vIbTATOB.
M CXEMaM.

IIK 1.2, TekyIUHH KOHTPO.Tb!
Onpenenats u SHANIG! QMPOC YCTHBII,
YCTPAHATD — npubopel H VCTPOHCTBA ANA UIMEPSHHUA MApaMeTPOB B TeCTliPOBZ?H113~
OTKa3bl B paboTe | MICKTPHHECKIX LCTLX H HX K1accupuKaLma, HHAHBHIYAJIbHEIC
CTAHLHOHHBIX — METOABI H3MEPECHHUS H CTIOCOOBI HX ABTOMATH3ALIMH, 331aHHA.

’ — METOJUKY OMpEAENEHIA MOrPEIIHOCTH H3MEPEHHUH U BIMAHUE B
NEPErOHHBIX, —_— e oM . TIpoMe Ky TOUHBII

PHTEIbHBIX NPHUOOPOB HA TOUHOCTE U3MEPEHUH. Y

MHKPOTPOLECCOP | 110y, KOHTPO.Th: 3K3aMEH
HBLE H —NPOBOAHTE  JMEKTPUYMECKHE  H3MEPEHHI  NapaMeTpoB
AHATHOCTHYCCKUX | 5yekTpuuecKUX CHIHAIOB NpUOOpaMM M VCTPOHCTBAMH
CHCTEM PA3IHUHBIX THNOB H OLEHHBATh KAUSCTBO IMTOTVICHHBIX
ABTOMATHKH. pe3vIbTaTOB.

IK 1.3. TekywWwHii KOHTPO.Ib:
BbInosiHATH SHARTD! OMpOC YCTHBII.
TpeGoBaHHs Mo — npuOOpEl M VCTPOHCTBA IS H3MEPSHHS MNAPAMETPOB B TeCTHpOB?_lHHS.-
SKCILTYaTaLHHU 3MEKTPUHECKUX LEILAX H HX KIaccu(pUKaLKA, HHAWBHIY AJIBHBIC
CTAHLIMOHHBIX — METOABI H3MEPEHHUS H CTIOCOOBI HX ABTOMATH3ALIMH, 31aHHA.

- — METOIUKY OMNPEICIeHHA MOTPEITHOCTH H3MEPEHHH U BIMSIHHE .

NEPEroHHBIX ; . TIpoMesKy TOUHBLH

H3MEPHTE IbHBIX MPHUOOPOB HAa TOUHOCTR U3MEPEHUH. -
MHKPOMPOLECCOpP [ .. - KOHTPO.Ib: 3K2AMEH
RBLE —NPOBOAHTE  JMEKTPUHMECKHE  M3MEPCHHS  MapaMETpPoOB
AHATHOCTHYCCKHX | 57ekTpHYECKHX CHCHATOB MNpUOOpaMH M VCTPOHCTBAMH
CHCTEM PA3IHUHBIX THNOB H OLEHHBAThD KAUCCTBO ITOTIVICHHBIX
ABTOMATHKH. pe3vIbTaTOB.
[IK 2.1 TekyIUHH KOHTPO.Th!
ObecneynBaThb 3HANG! QTPOC YCTHBII,
TeXHUUECKOe — npubopel H VCTPOHCTBA A4 H3MEPEHHA MNapaMeTpoB B TCCTHPOBZ?HH&
OBCIYKHBAHHE SMEKTPUHECKHUX LIETLIX M HX KIacCuUKaLis, HHAHBHIYAJIbHEIC
yerpoiiets CLB 1 | METO bl H3MEPEHHS H CIIOCOOBI X ABTOMATH3ALINH, 331aHHA.

— METOJUKY OMpEAENEHIA MOrPeIIHOCTH H3MEPEHHUH U BIMAHUE
CHCTEM TIpoMeKyTOUHBIH

XKAT.

M3MEPHTE.IbHBIX MPHOOPOB HA TOUHOCTh U3MEPSHHH.

ruems!

—MPOBOAHTE  JMEKTPHUECKUE  H3MEPEHH  MAapaMeTPOB
3ICKTPHUECKHX CUTHATOB NpHOOpaMM M ¥CTPOHCTBAMHU
PA3IMYHBIX THUNOB H OLEHHUBATE Ka4YeCTBO MO.TVHEHHBIX
PE3VIBTATOB.

KOHTPO.Ib. IK3AMCH




K 22.
BrinoanaTe
paboTkl no
TEXHHYECKOMY
ODCTYIKHBAHHIO
YCTPOHCTB
5JIEKTPONHUTAHUA
CHCTEM
JKEJIE3HOIOPOIKHO
i aBTOMaTHKH.

SHAM!

— npubopel H VCTpoOHCTBa ANA H3MEPCHHA MNAapaMeTpoB B
3MEKTPUHECKUX LEILAX H HX KIaccu(pUKaLKA,

— METOABI H3MEPECHHUS H CTIOCOOBI HX ABTOMATH3ALIMH,

— METOIUKY OTNPEIENEHHA NMOTPEIIHOCTH H3MEPEHHUH U BIUSTHHE
H3MEPHTE.IbHBIX MPHUOOPOB HA TOUHOCTh U3MEPEHHH.

VMERTB!

—TMPOBOAHTE  BMEKTPHYECKUE  M3MEPEHMS  MapaMeTpoB
3ICKTPHUECKHX CHTHAIOB mpudopaMM M ¥CTPOHCTBAMHU
PA3IMYHBIX THUNOB M OLEHHBATH KAYECTBO IO.IVUEHHBIX
pe3VIbTaTOB.

TekyWHii KOHTPO.Ib:
QIPOC ¥CTHBIH.
TECTHPOBAHHE,
HHIMBHIY ATbHBIC
22JAHUA.

TIpoMeKyTOMHBIH
KOHTPO.Ib: K3aAMEH

[IK 2.3.
BeINonHATE
paboThl no
TeXHHU1IeCKOMY
ODCTYKHBAHHIO
JTUHHUHA
KEJNe3HOAOPOKHO
1 aBTOMaTHKH.

3G
— npubopel H VCTpOHCTBa ANA H3MEPCHUA MNapaMeTpoOB B
SMEKTPUHECKHX LeILIX M HX KIacCHUKaLis,

— METOBI U3MEPEHHUA U CTIOCOORI HX aBTOMATH3ALIUH,

— METOIUKY OMNPEIENEHHA MOTrPEIIHOCTH H3MEPEHHH U BIHAHHE
H3MEPHTE.IbHBIX MPHUOOPOB HA TOUHOCTh U3MEPEHHH.

viemn!

—NMPOBOAMTH  JJISKTPHUCCKHE  M3MEPEHMA  NapaMeTpoB
3IEKTPHUECKHX CHTHAIOB mpuOOpaMM M ¥CTPOHCTBAMHU
pPa3IMYHBIX TUNOB H OLUEHHUBATh Ka4dECTBO NOIVMEHHBIX
PE3V.IBTATOR.

TekyWHii KOHTPO.Ib:
QIPOC ¥CTHBIH.
TECTHPOBAHHE,
HHIMBHIY ATbHBIC
22JAHUA.

TIpoMeKyTOMHBIH
KOHTPO.Ib: IK3aAMEH

[IK 2 4.
OpraHu3oBbLIBaTb
paCoty o
ODCTYKHBAHHIO,
MOHTAXY U
Hajagke CHCTEM
KEJIe3HOOOPOKHO
H aBTOMATHKH.

SHAMD!

— npubopel H VCTpoHCTBa ANA H3MEPCHUA MNAapaMeTpoOB B
SMEKTPUHECKHUX LeILIX M UX KIaccuUKaLis,

— METOABI H3MEPEHHUS U CTIOCOORI HX aBTOMATH3ALIUH,

— METOIUKY OTNPEIENEHHA MOTPEITHOCTH H3MEPEHHH U BIHAHHE
H3MEPHTE.IbHBIX MPHUOOPOB HA TOUHOCTh U3MEPSHHH.

viemn!

—TMPOBOAHTE  BMEKTPHYECKUE  M3MEPEHMS  MapaMeTpoB
3ICKTPHUECKHX CHTHAIOB mpudopaMM M ¥CTPOHCTBAMHU
pPa3IMYHBIX THUNOB H OLUEHHUBATh Ka4veCTBO NOIVHEHHBIX
pe3v.IbTaTOB.

TekyWHii KOHTPO.Ib:
QIPOC ¥CTHBIM.
TECTHPOBAHHE,
HHIMBHIY AUTbHBIC
22JAHUA.

TIpoMeKy TOMHBIH
KOHTPO.Ib: IK3AMEH

IK 2.5. 3HaMBL! TekyWHii KOHTPO.Ib:
OnpenenaTsb — mpubopel M VCTPOWCTBAa ANA H3MEPEHHA MNAPaMETPOB B | OMPOC ¥CTHBIM.
SKOHOMHYECKY[o | MIEKTPHHECKHX LETIAX H HX KIaccHUKaLs, TECTHPOBAHUE,
3¢ HeKTHBHOCTD — METOABI H3MEPEHHS H CIIOCOOBI HX aBTOMZ-lTI/l?saLII/II/\I‘_. HHAWBHIY AJIBHBIC
HpHMeHeHHs ~ METOIMKY OMpEJeNICHIA MOrPELIHOCTH H3MEPEHNH H BINAHUE 32JAHHL.

o H3MEPHTE.IbHBIX MPHUOOPOB HA TOUHOCTh U3MEPEHHH.
YCTPOHCTB Ve TIpoMey TOYHBIH
ABTOMATHKH 1 ~MPOBOJHMTE  MEKTPMUECKHE  M3MEPEHHS  mapaMeTpop | KOHTPO-Ib: SKIAMCH
METOZOB HX JICKTPHUECKHX CHTHATIOB NPUGOPAMM H  VCTPOHCTBAMM
ODCTYKHBAHHSL. Pa3IMMHBIX THUMOB H OLCHHUBATH Ka4eCTBO MO.IVYIEHHBIX
pEe3v.IbTaTOB.

IIK 2.6. 3HaMBL! TekyWHii KOHTPO.Ib:
BbInoaHATb — mpubopel M VCTPOWCTBAa ANA H3MEPEHHA MNApPaMeETPOB B | OMPOC ¥CTHBIM.
TpeGoBaHHs 3MEKTPUHECKHUX LETLAX H HX KIaccH(pUKaLKA, TECTHPOBAHHE,
TEXHHYECKOI — METOAbI H3MEPECHHUS H CTIOCOOBI HX ABTOMATH3ALIMH, HHAHBUIY AJIBHBIC
SKCIUTYATAIIHH ~ METOAMKY OMpeJeNICHIA MOrPELIHOCTH m,\-iepem/lvf/i H BIMAHHE | FAAHHA.

H3MEPHTE.IbHBIX MPHUOOPOB HA TOUHOCTD U3MEPEHHH.
JKeJIE3HBIX Oopor TIPOMEIKY TOUHEIH

1 0e30MacHOCTH
ABH>KCHHA.

ruems!

—MPOBOJAUTE  JACKTPUYECKHE  HU3MEPEHHI  MapaMeTpoB
3ICKTPHUECKHX CHTHAIOB mPUOOpPaMM M ¥CTPOHCTBAMHU
PA3IMYHBIX THUNOB H OLEHHUBATE Ka4YeCTBO MO.TVHEHHBIX
PE3VIBTATOB.

KOHTPO.Ib. 3K3aMEH




MK 2.7.
CocTaBnsaTh U

SHAM!
— npubopel H VCTpoOHCTBa ANA H3MEPCHHA MNAapaMeTpoB B

TekyWHii KOHTPO.Ib:
QIPOC ¥CTHBIH.

aHAJINU3UPOBATh SMCKTPHHMECKHX LIETEIX U UX KIacCH(uKaLu, TECTHPOBAHME,
MOHTAKHbIE — METObI H3MEPEHIA U CIOCOOBI MX aBTOMATH3ALINH, HHIMBHIY UIBHBIE
CXeMbI YCTPOICT | METOIMKY OTMpeIeNCHHA MOTPEIIHOCTH U3MEPEHHUI U BIMsAHHE | 3AAAHHA.

‘ H3MEPUTEIbHBIX MPHOOPOB HA TOUHOCTh U3MEPEHHI . ]
CLb u XAT no v TTpoMesKy TOUHBIH
MpHHUHMHAIBHBI —MPOBOJHMTE  MEKTPMUECKHE  M3MEPEHHS  mapaMeTpop | FOHTPO-Ib: IKIAMCH
M CXEMaM. JICKTPHUECKHX CHTHANIOB NPUGOPAMM H  VCTPOHCTBAMH

PA3IHYHBIX THUIIOB H OUSHHBATH KAQUYCCTBO IIQTYUCHHBIX
pe3vIbTaTOB.
IK 3.1. IHAMD! TekywWwHii KOHTPO.Ib:
[TpoU3BOIMTH — mpubopel M VCTPOWCTBAa ANA H3MEPEHHA MNAPaMETPOB B | OMPOC ¥CTHBIM.

pa3Bopky, cOopKy | MEKTPHHECKHX LETIAX H HX K.laccmlmxaum, TECTHPOBAHMKE,
U PEryIHPOBKY — METOABI H3MEPEHHS H CIIOCOORI HX aB‘ro,\-ia‘rmaum\I', HHIHBHIY JIbHBIC
NPHBOPOE 1 — METOJUKY Ol'IpC,HCJ’I?HPIH TMOT PELIHOCTH H3.\-leCHI/£I/I H BIMAHHE | AAAHHA.
M H3MEPHUTEIbHBIX MPUOOPOB HA TOUHOCTh U3MEPSCHHH.
YCTPOHUCTB - TIpoMesKy TOUHEBLH
CLp. —IMPOBOAUTD NICKTPUUICCKHE HU3MEPCHUA MApaMeTPOB KOHTPO.Tb. SK3AMCH
JIEKTPHUSCKUX CHTHAJIOB NpuOopaMH M VCTPOHCTBAMHU
Pa3IMYHBIX TUMOB H OLUEHHUBATh Ka4yeCTBO MMOTVYEHHBIX
PE3VIBTATOB.

IIK 3.2. ZHAIND! TexrvIuHi KOHTPO.Ib:
I/I'3MepHTb H - l'IpId60pr H VCTPOMCTBA IS H3MEPCHHS MNAPAMETPOB B | ONpPOC VCTHBII,
AHAJU3HPOBATD BNMEKTPHYECKUX LIETLX H MX K:iaccnq)m(aum, TCCTHPOBZ?HH&
MapameTpl — METOABI H3MEPEHHUS H CIIOCOOBI UX aB‘ro,\-ta‘rmaumi, HHOIHBHIYATIBHBIC
IpUGOPOB 1 — METOIMKY OMNPEICIeHHA MOTPEITHOCTH H3MEPEHHH H BIMsIHHe | S3AdHHA.

. M3MEPHUTE IBHBIX NPHUOOPOB HA TOUHOCThE H3MEPEHUIA.
yerpoiicts CLB. I TIpoMe Ky TOUHBIH
~NMPOBOIMTb  JMEKTPUHECKHE — M3MEPEHHA  NapaMerTpos | Foripo-Ib: IRAMCH
3IEKTPHUECKHX CHTHANIOB MpudOopaMH M VCTPOHCTBAMHU
Pa3IMYHBIX TUMOB H OLUEHHUBATh Ka4yeCTBO MMOTVYEHHBIX
PE3VIBTATOB.

ITK 3.3. IHAMD! TekywWwHii KOHTPO.Ib:
PerynupoBath u — mpudopel M VCTPOHCTBA ISl H3MEPSHHS NAPAMETPOB B | OMPOC ¥CTHBIM.
TPOBEPATH SMEKTPHHECKHUX LEILIX M UX KIacCHUKaLis, TECTHPOBAHUE,
pa60Ty — METOABI H3MEPEHHS H CTIOCOOBI UX aBTOMATHZALINH, HHIWBHIY JIbHBIC
YCTPOHCT 1 ~ METOAMKY OMPEICIIEHIS TOTPELIHOCTH I/ISMCPCHPI’I‘;I W BIusgHHE | AAAHHA.

~ H3MEPHUTEIbHBIX MPUOOPOB HA TOUHOCTh U3MEPSHHH.
npudopos CLIB. TIpoMesKy TOUHBLH

vatenn:

—NMPOBOJINTH  JNMEKTPHUECKME  M3MEPEeHHI  [AapaMeTpoB
3JIEKTPUYECKHX CHTHANOB MmpuOOpaMM W VCTPOHCTBAMH
pa3IMYHBIX THUIMOB M OLEHHBATE Ka4eCTBO IO.TVYMEHHBIX
PE3VIBTATOB.

KOHTPO.Ib: 3K3aMEH




