[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHdopmaumsa o Bnagenbue:

o T PMCKIA MHCTATY T JKEJE3HOJOPOKHOIO TPAHCIIOPTA
OMKHOCTb: 1.0 ANPEKTOPa pryTIC

Nata nonnMcaHMﬂle.BEImiﬁbﬁZBepaﬂbHOFC rocyaapCTBECHHOI' O 010 IPKETHOTO 06pa30BaTeJIBHOFO

YHMKANbHbI NPOrPaMMHBIA KNHOY: YUPEeKICHUS BBICIIETO O6p2130BaHI/I$I
e38deddd8235dccbc84f34fff0780154b7f487¢c4 o o
«YPAThCKUHW TOCYMAPCTBECHHBIM YHUBCPCUTET ITYTCU COO6HI€HI/I}I>>

(IIVDKT YpI'VIIC)

®OH/I OHNEHOYHbLIX CPEJACTB JJ1s1 TIPOBEJIEHUSA
MPOMEXYTOUYHOMN ATTECTAIIMA OBYYAIOIINUXCS

no nuctmminHeOI.05nekTpryeckue u3mepenust

A cnernraibHoCcTH: 27.02.03 ABTOMAaTHKA U TeJIEMEXaHWKa Ha TPAHCIOPTE
(KEeJIE3HOAOPOKHOM TPAHCIIOPTE)

[Tepmb, 2022



PaccMOTpeHO IMKIIOBOM KOMHUCCUEN
oOuenpodeccuoHaIbHbIX TUCIUTUINH

[TpoTokon Ne OT
[Mpencenarens LIK / 1O.10. Epemeena /
CocraBurenp / I1.O. KpacuinbHUKOB /




WO DN P

COILEPKAHHUE

CTp.
O6uacTb NpUMEHEHUs 4
PesynbpraTel ocBoenus qucuurinibl OI1.05 DnexTpudeckue naMepeHus 4
Kputepuu BbICcTaBIIEHUS OLIEHOK 5

TuroBble KOHTPOJIBHBIC 3aJIaHUS WJIM WHbIE MaTepHasbl, HECOOXOAUMBIE 111 6
OLICHKH 3HAHUN U YMEHUIN



1 ObsacTh NpUMeHeHust

®onx ouneHouHbix cpeacte  (POC),

PE3YIIBTATOBOCBOCHU A
HU3MCPCHHUAIIPOIPAMMEBIL

cpeanero3BeHa(IIIICC3)nocnenuansHOCTH

NpeaHasHa4CH i1 IIPOBCPKH

U CIIUILINHBI OI1.05 DIIEKTPUUYECKHUE
IMOATOTOBKH CHEIMATINCTOB
27.02.03 ABTOMAaTHKA

TeJIEMEXaHUKa Ha TPaHCIOPTe (KETIE3HOJOPOKHOM TPAHCIIOPTE).

dOCBKIOUYaET

POMEKYTOYHOMATTECTAMUB  (opMedk3amMeHaB pamkax 4(2)cemectpana 0ase

KOHTPOJIBHBIC

MaTepuabl

JJIs1

OCHOBHOTr000111er0 00pa3zoBanus (CpeaHero oomero oopa3oBaHus).

®OC 103BOJISIET OLICHUBATH YPOBEHb 3HAHUM W YMEHUH MO AUCIUILIMHE,

onpeneneHHbIx 1o @I'OC CIIO no coorBercTByromeit ITIICC3.

2 Pe3yabtrarsl  ocBoeHuMsi mnpodeccuonaabHoro wmoxayias OIL11
DJIeKTPpUYEeCKUe U3MepeHusl
Pe3yabTaThl 00yuyeHus
IHoka3aresu OLeHKH dopmMupyemblie
(ocBOCHHbBbIE YMEHHUS,
pesyJbTartra KOMIIeTCHIIMHU

YCBOCHHbBIE 3HAHUS)

- IpuOOpHI U yCTPOUCTBA IS
M3MEpEHUS IapaMeTPOB B
AIIEKTPUYECKUX LEMAX U UX
KJaccu(uKaum;

- METO/bl UBMEPEHUS U
CIoco00B MXaBTOMAaTH3AINH;
- METOJIUKY OTIpe/IeTICHUS
MOTPEIIHOCTH U3MEPEHUN U
BIIUSTHUS. U3MEPUTETbHBIX
npuOOPOB Ha TOUHOCTh
W3MEPEHUI

- 00yuaromuiicsi Ha3bIBaeT U
YKa3bIBaeT Ha3HAYEHUE
puOOpPOB U YCTPONCTB AJIst
MU3MEpPEHUs TapaMeTPOB B
AIIEKTPUYECKUXIIETISX;

- MEPEYUCIISIET METOIBI
WU3MEPEHHUS U CIIOCOOBI UX
aBTOMaTH3alUY;

- MOSICHSIET METOJIUKY
OIpEENIEHNUS IOTPEILIHOCTH
W3MEPEHUI U BIUSHUSI
U3MEPUTENIbHBIX TPHOOPOB
HAaTOYHOCTb U3MEPEHUM

- IPOBOJAUTH DJIEKTPUUECKHE
W3MEPEHHS TTapaMeTPOB
ANEKTPUUYECKUX CUTHAIIOB
npudOpaMu U yCTPOMCTBAMU
pa3 TUYHBIX TUIIOB U
OIICHUBATh Ka4e€CTBO
MOJIYYEHHBIX PE3YJIbTATOB

- o0yyaromuics TpaMOTHO
IIPUMEHSIET U3MEPUTENIbHbIE
npuOOpBI M YCTPOHCTBA IS
M3MEpEeHUs apaMeTpoB
IIEKTPUYECKUX CUTHAJIOB U
JIaeT OLIEHKY KauecTBa
IIOJIYYEHHBIX PE3YyJIbTaTOB

[IK 3.2. U3mepsaTs u
aHaJIM3UPOBATh [1APAMETPHI
npuOOpOB U YCTPOICTB
CUTHAJIW3aLUH,
LIEHTpaU3aluu U
OJIOKUPOBKHU

3 Kputepuu BbICTABJICHUS OLIEHOK
Dk3ameH npoBoauTcs B opme TectupoBanus B JOUC «BlackBoardy.

VcnoBus IMPOBCACHUA JSK3aMCHA — TCCTHPOBAHUC BBIIIOJIHACT BCA I'PYIIIA

OJTHOBPEMEHHO.Bpems BbINOIHEHNS 3a1aHus] — 4SMUHYT.

O06opynoBaHue: KOMIIBIOTEP C

oOecrneyeHueM 1 BBIXOJOM B MHTCPHCT.

JINIOCH3MOHHBIM

MIPOBEACHUS

IPOrpaMMHBIM



Kpurepun BbIcTaB/IeHUS OLIEHOK Ouenka
Janbt 90 % 1 GoJbIlie MpaBUIIBHBIX OTBETOB Ha BOIPOCHI OTiinyHO
Jano ot 75% no 89 % npaBUIbHBIX OTBETOB HA BOIIPOCHI Xopor1io
Jano ot 60% 10 74% npaBUIbHBIX OTBETOB HA BOIIPOCHI Y 10BIETBOPUTEIILHO
Jano menbuie 60% npaBUIIBHBIX OTBETOB HA BOIIPOCHI HeynosnerBopurenbHo

Texymmii KOHTpoOJb | 3allUTa JAOOPATOPHBIX  PAOOTHPOU3BOJIUTCS

06y‘IaIOHII/IMI/ICH B BUIC YCTHOT'O OTBCTA HA ITOCTABJICHHLIC BOIIPOCHI WJIX PCIICHUA
MOCTaBJICHHOM 3aJa4du, pC3yJIbTaTOTBCTA KJ'IaCCI/I(bI/IHI/IpyeTCH B COOTBCTCTBHH C

TaOIUIIEH:

Kpurepun BbicTaBJIeHUSI OLIEHOK

Onenka

- IOJIHO PACKPBITO COAEPKAHUE MaTepUalia BONPOCa;

- MaTepuail U3JI0KEH rPaMOTHO, B OIIPEACICHHOMN JTOTUYECKOM
MOCJIEA0BATEIbHOCTH, TOYHO UCIIOJIb3YETCSI TEPMUHOJIOTHS;

- IOKa3aHO YMEHHE WLTIOCTPUPOBATh TEOPETUUECKUE MTOTOKEHUS
KOHKPETHBIMH MPUMEPAMU, IPUMEHSATh UX B HOBOWM CUTYalluu;

- IPOICMOHCTPUPOBAHO YCBOCHUE PAHEE U3YUECHHBIX
COMYTCTBYIOIIMX BOIPOCOB, C(HOPMUPOBAHHOCTh U YCTOMUYUBOCTD
KOMIIETEHIIUM, YMEHUN U HABBIKOB;

- OTBET MPO3BYYaJl CAMOCTOSITEIHHO, 0€3 HaBOISAIIUX BOMPOCOB;

- IOIYILIEHBI OJTHA — JIB€ HETOYHOCTH IPU OCBELIEHUHU
BTOPOCTEIEHHBIX BOMPOCOB, KOTOPHIE UCIIPABJISIIOTCS 11O
3aMEYaHUIO

OTIINYHO

OTBCT YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLCHKY «5 »,
HO IIpX 5TOM UMECCT OAWH U3 HEAOCTATKOB!

- B U3JIOKCHUHU JOITYIICHBI HEOOJIbIIINE HpO6CJ’IH, HE MCKAa3WuBIINEC
COACPIKaHUC OTBCTA,

- JOIIYIICHBI OJJUH — JIBa HEA0YETA MMPHU OCBECIICHUHW OCHOBHOI'O
COJACPpKaHUA OTBCTA, UCITPABJICHHBIC 10 3aMCYaHUTO
9K3aMCHaTopa,

- JOITYIIICHbI omuoOKa uim 0ojee ABYX HEAOYCTOB IIPU
OCBCIHICHUH BTOPOCTCIICHHBIX BOIIPOCOB, KOTOPELIC JICTKO
HCIPABJIAKOTCA 110 3aMCYAHUIO 3K3dMCHATOPA

Xoporio

- HEIOJIHO WJIM HETIOCJIEI0BATENbHO PACKPBITO COACPKAHHE
MaTepuaia, HO MoKa3aHo o0Iiee MOHMMaHUEe BOIIpoca U
IIPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOUHBIE I JAJIbHEUIIETO
YCBOEHUS MaTepuana;

- UMEJTUCh 3aTPYJHEHUS WIN JOMYIIEHbI OLTMOKH B OTIpeIeIeHUI
MOHITHUI, UCTIOJI30BaHUU TEPMUHOJIOTUH, UCTIPABJICHHBIE T1OCIE
HECKOJIbKMX HaBOJSAIIMX BOIIPOCOB;

- [IPY HETIOJTHOM 3HAaHUM TEOPETUYECKOT0 MaTepHasa BhISBICHA
He/locTaToyHast COPMUPOBAHHOCTh KOMIETEHIINH, YMEHHHA

Y HaBBIKOB, CTYJIEHT HE MOKET IPUMEHUTH TEOPUIO B HOBOM
CUTYalluu

yZ[OBJ'IeTBOpI/ITeJ'IBHO

- HE PaCKpHITO OCHOBHOE COJIep KaHNe yd4eOHOTO MaTepHaa;

- 0OHapy’KEeHO HEe3HAHHE WM HeTIOHMMaHue OOJbIIeH M
HauboJee BaKHOM yacTH yueOHOTo MaTepuarna;

- IONYIIIEHbI OIIUOKYU B ONpEeeNICHUH MOHATHI, IpU
UCTIOJIb30BAHUH TEPMHHOJIOTHH, KOTOPbIE HE UCTIPABIICHBI OCIIE
HCECKOJIBKHX HAaBOAAIINUX BOHpOCOB;

HeynosnersoputensHo




Kpurepum BbICTABJIEHUS OLIEHOK Ouenka

- He c(hOPMUPOBAHBI KOMITIETCHIIUU, YMEHUS ¥ HABBIKH

ATunoBble KOHTPOJIbHbIE 3aJaHUsI WJIM  HHbIe  MaTepHaJIbl,
Heo0XoAMMBble Il OLleHKH 3HAHUI U YMEeHHUil

4.1 Bompocsl nsi mpoBeaenust dk3ameHa 1o OIN.1132nexkTpuueckue
U3MEpPEHUs

TOKa.

Onpenenenue U KinaccupUKaLys U3MEpPEHUH.

[TonsTHe equHULBl PU3NYECKUX BETUYUH.

Otanonsl, 00pa3oBbie U pabovne MepHl.

Omnpenenenne u KIacCH(PUKAIMA TOTPEIIHOCTEH U3MEPEHUIA.
OnpeneneHus U Ki1accUpUKaIMsI H3MEPUTEIbHBIX PUOOPOB.
Knacc Tounoctu.

Ikana mpubopa, ycaoBHbIE 0003HAUCHHS HA HEH.

[TpuGops! HEOCPEACTBEHHON OLIEHKH.

Knaccugukanus u HazHaueHre NpuOOPOB HEMOCPEACTBEHHON OLIEHKU.
[TprOopbl MATHUTOIIEKTPUUECKOMN U FIMEKTPOMArHUTHOM CHUCTEM.
[TpuOopsbI 31EKTPOAMHAMUYECKON U PePPOIUHAMUUECKON CUCTEM.
[TprGops! MHIYKIIMOHHON U TEPMO3JIEKTPUUECKON CUCTEM.

CnocoObl HU3MCPCHUA BJICKTPUYCCKUX CUTHAJIOB B LCIIAX ITOCTOAHHOTO U IEPEMECHHOI'O

[TpuOopsb! 1715 U3MEpEHUs HAIIPSHKEHUS U CHITBI TOKA.

CniocoOs1 pacmupenus npeaenos uamepenus. LyHTb 1 106aBOYHBIE COMTPOTHUBICHUS.
W3meputenbHble TpaHCPOPMATOPHI TOKA U HAMIPSIKEHUS.

[ToBepka nmpubOpoB.

[TpuGopsb! 17151 U3MEPEHHSI MOIIIHOCTH, SHEPTUH, (Pa3bl, YACTOTHI.

H3mepeHne MOIIIHOCTH ¥ SHEPTUU B IIETSIX TOCTOSSHHOTO U IEPEMEHHOT0 TOKA.
[TpuntMn neiicTBus paboThl OAHO(DA3HOTO AIEKTPUIECKOTO CYETUUKA.

W3mepenune 4acToTHI 1 yriia caBura ¢as.

H3mepeHne HedIeKTPUUECKUX BEIUYHH.

Knaccudukanus sneKkTpuuecKkux compoTuBieHud. CrmocoObl u3MepeHHsl OOJbIINX,

CpCAHUX U MAJIbIX COHpOTHBJ’ICHHﬁ.

N3MepeHne conpoTUBIEHUS 3a3€MJIEHUA.

N3MepeHne conpoTUBIEHUS U3OJISIIUH.

CriocoObl U3MepeHus: EMKOCTH, UHAYKTUBHOCTH M B3aUMHOM WHIYKTUBHOCTH.
[MudpoBbie wu3MepuTenbHble MpuOOPHl. HazHauenwe, QyHKIUH, KiaccuUKaIus,

IMPUHIHIT JEeHCTBHA.

TpeboBanust k mnpubopaMm, NPUMEHSEMBbIM MpPH JKCIUTyaTallid CTaHIIMOHHBIX,

MEPETOHHBIX, MUKPOIPOLIECCOPHBIX U JUATHOCTUYECKUX CUCTEM aBTOMATUKHU ycTpoicTB CLIb u
cucteM JKAT.

[TprOopbl HEmocpeACTBEHHON OLIEHKH, HCIOJIb3yeMble MpPH BBHIIOJHEHUH PadOT Mo

TeXHU4YecKkoMy obciykuBanuio ycrpoiictB CLIb u cuctem XKAT.
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— OyHKIUOHANBHBIE BO3MOKHOCTH IU(PPOBBIX MPUOOPOB, TPUMEHSEMBIX TIPH
obciyxuBanuu ycrpoiicts CLIb u cucrem )KAT

4.2 Marepuansl 115 TEKYIIETO KOHTPOJISA

JlaGopaTtopHoe 3ansTre No5
Tema: «H3mepenue conpomuenenusn 3a3zemaeHus)

Llenv padomwbi: 03HAKOMUTBCA C TMapaMeTpaMyd HW3MEPEHHs] CONPOTHUBIICHUS 3a3€MIICHUS
JIEKTPOOOOpPYIOBaHUS U IPOU3BECTH €ro  pacuer (ONpelNeNuTh  Pe3yIbTHPYIOLIEe
COMNPOTHUBIICHUE PACTEKAHUIO TOKA 3a3€MIISIOLIETO YCTPOMCTBA M CPaBHUTH C JIONMYCTHUMbBIM
COMPOTHUBIICHUEM).

Kpamkue meopemuueckue ceedenusn:

3amuTHOe 3a3eMJIeHHe — IPEAHAMEPEHHOE JIEKTPUUECKOe COSAMHEHUE C 3eMJICH Wil ee
SKBUBJICHTOM METAJIMYECKHX HETOKOBEAYIIMX YacTeill, KOTOphIE MOTYT OKa3aThCs IO
HaAIPSDKEHUEM.

Ha3HaueHue 3alIUTHOTO 3a3eMJIeHHSI — YCTPaHCHUE OIMACHOCTH TOPAKCHHS JIOICH
JIEKTPUYCCKUM TOKOM TMPU TIOSBICHUM HANPSHKCHHS HAa KOHCTPYKTHBHBIX — YaCTIX
IIEKTPOOOOPYIOBAHHUS, T.€. IPH 3aMbIKAHUHU HA KOPITYC.

IpuHuun gelicTBUS 3alIMTHOIO 3a3eMJIEHUSI — CHIDKEHUE 10 Oe30TacHBIX 3HAYCHUI
HANPSDKEHUH TMPUKOCHOBEHUS W Iara, OOYCJIOBICHHBIX 3aMBIKAHHEM Ha KOpIyC. ITO
JOCTUTAeTCs  YMEHBIICHHEM [OTEHIMala  3a3eMJIGHHOTO  OOOpydOBaHUs, a  TakKke
BBIpAaBHUBAHHUEM IOTEHIMAJIOB 3a CYET MOJbeMa MOTEHIMala OCHOBAaHHUS, HA KOTOPOM CTOUT
YeNnoBeK, JO0 TMOTeHIMana, OJU3KOro 1O Ha3HAYEHWI0 K TMOTEHI[MANTy 3a3eMJIEHHOTO
000pyIOBaHUS.

3a3eMJIAIONIMM YCTPOICTBOM Ha3bIBACTCS COBOKYITHOCTh BEPTHKAIBHBIX 3a3EMITUTEIICH —
METATMYECKUX TPOBOJIHUKOB, HAXOJAIIMXCS B HETMOCPEICTBEHHOM CONPHKOCHOBEHUHU C
3eMJIeH, U TOPU3OHTAIBHBIX 3a3€MIISIFOIINX IPOBOJHUKOB, COSAMHSIIONINX 3a3eMIISIEMbIC 9acTH
AJIEKTPOYCTAHOBKH C 3a3EMIIMTEIIEM.

B kauecTBe HMCKYCCTBEHHBIX 3a3eMIIUTENICd HCIONB3YIOT CTalbHBIE TPYOBl IMHOMN
1,5...4m, mumametpom 25...50mm, KOTOpble 3a0WMBalOT B 3€MII0, a TaKKe METaJUIMYECKUE
CTEpXKHU U TOJNOCHL. JIJis JOCTMXKEeHUS TpeOyeMOro COMPOTUBICHUS 3a3eMIIUTENS, KaK MPaBuio,
UCTIONB3YIOT HECKONBbKO TpyO (cTepkHel), 3a0WTBIX B 3€MII0 M COSAMHEHHBIX TaM
METaJUTMYECKON (CTaIbHOM) MOJIOCOH.

KOHTYypHBIM 3aIlIMTHBIM 3a3¢MJICHHEM Ha3bIBAe€TCS CHCTEMa, COCTOSIIas W3 TPyo,
3a0MBaEeMBIX BOKPYT 3aHHS [1€Xa, B KOTOPOM PACIIONIOKEHBI AJICKTPOYCTaHOBKH.

3a3zeMJIeHre IEKTPOYCTAHOBOK HEOOXOAMMO BBITTOTHSTH:

— npu HampsbkeHun Bbiue 3808 nepemeHHOro W 440B TOCTOSIHHONO TOKa B
MOMEIIEHUAX 0€3 MOBBIMICHHON OIMMTACHOCTH, T. €. BO BCEX CIIyYasX;

— TPU HOMUHAJIBHOM HaIpsHKeHUH BbIie 42B nepeMeHHoro u //()B MOCTOSHHOTO TOKa
B ITIOMEIIEHUAX C TTOBBIMICHHON OIMMACHOCTHIO, 0CO00 OMACHBIX M B HAPYKHBIX YCTAaHOBKAX;

— MpHU JIOOBIX HANPSHKEHUSX TMEPEMEHHOTO U IMOCTOSHHOTO TOKa BO B3PHIBOOMACHBIX
MOMEIIEHUSIX.

Ilomewenun 6e3 noevlUIeHHON ONACHOCMU - TIOMEIICHUS, B KOTOPBIX OTCYTCTBYIOT
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YCIIOBHS, CO3/IAIOIINE TIOBBIIICHHYIO OMACHOCTh MITH OCOOYIO OMACHOCTh

Ilomewenua ¢ noevlUEHHOW ONACHOCMbBIO - TIOMEILEHUS, XapaKTepPHU3YIOLIHecs
HAJIMYMEM OJTHOTO M3 CICAYIOIIUX YCIOBUM:

— CBIPOCTh (OTHOCHTENIbHAS BIIAXKHOCTh BO3yXa IpeBbIimact 75%);

— TOKOIPOBOIAIIIAS TbLIb;

TOKOITPOBOJISAIINE MOJIBI (METAITMUECKUE, 3eMIISTHBIE, JKeIe300€TOHHbBIC, KHPIUYHBIC U
T.1.);

— BBICOKas TeMmepaTypa (Temreparypa B MOMEUICHUU TMOCTOSHHO HJIM NEPHOAUYECKH
npessimaer 35°C);

— BO3MOXHOCTh OJTHOBPEMEHHOTO NMPUKOCHOBEHHUS YEJIOBEKA K COSAMHEHHBIM C 3eMJIEN
METAJUIOKOHCTPYKIMSIM ~ 3JaHUA C OJHOHM CTOPOHBI M K METAUIMYECKHUM KOpIycam
JIEKTPOOOOPYI0BAHUS C IPYTOM.

Ilomewenua 0codo onacuvle - NOMEILEHUS, XapaKTEPU3yeMble HAJIMYUEM OJHOIO W3
CIEAYIOLIUX YCIOBUM:

— ocobasi OMacHOCTb — OTHOCHTENIbHAs BiIaXHOCTh Onm3ka K 100% (mMOTOJIOK, CTEHBI,
TI0J1, TPEIMETHI TOKPHITHI BIIAT0H);

— XUMHUYECKH aKTHUBHAs WM OpraHHuYecKas cpeia (B MOMEUICHHH COJEpPKaTcs Maphbl,
rasbl, JKUAKOCTH, 00pa3yloTcsl OTIOKEHUS U IIJIECEHb);

— Hajgu4ue OJIHOBPEMEHHO [BYX U 0ojee YCIOBHMH Ui IMOMEIIEHUH MOBBIIICHHON
OTIACHOCTH.

Ha nsnexkTtpuueckux ycTaHoBKax HampspkeHueM 10 [000B onWHOYHBIE 3a3eMIIUTENN
COCIMHSIOT CTAIBHON IMOJNOCOH TOJIIMHON He MEHee 4y M CCUCHHEM He MeHee 48muw’. s
YMEHBIICHUSI JKPAaHUPOBAHHS PEKOMEHAYETCsS OJWHOYHBIE 3a3eMIIMTENIM pacrojiaratb Ha
paccTostHuM He MeHee 2,5...3m OJIMH OT IPyToro.

Memoouxa pacuéma:

ConpoTuBieHne pacTekaHuio Toka, Om, yepe3 OJUHOYHBIM 3a3eMiIMTENb U3 TPYO
quameTpom 25...50mm.

Rmp = 0’9 (p/ Imp), (1)

Ie P - YACIbHOE CONPOTHUBIIEHUE TPYHTA, KOTOPHIE BHIOMPAIOT B 3aBUCUMOCTH OT €ro0
tuna, Om-cm (ana necka ono pasHo 40 000...70 000, mus cymecu — 15 000...40 000, ans
cyriaunaka - 4000...15 000, gy rouas — 800...7000, ns weprozéma - 900...5300);

l,,p — THHA TPYOBL, M.

3areM OnpeneNsiioT OPUEHTUPOBOYHOE YMCIO BEPTUKAIBHBIX 3a3emiuTeNeil 6e3 yuéra

K03 pHILIMEHTA SKPAHUPOBAHHS
n=R,,/r, (2

IZie - JOIyCTUMOE COIIPOTUBIIEHHE 3a3EMIISIFOIIErO ycTponcTBa, Om.

B coorBerctBuu ¢ IlpaBunamm ycrpoiicrBa 3iexktpoycraHoBok (II9Y) Ha
JJIEKTPUYECKMX YCTAHOBKAX HamnpsikeHuem a0 I000B ponycTtumoe CONPOTHBJICHUE
3a3eMJISIIOLLET0 YCTPoiicTBa paBHO He 0os1ee 40Mm.

Pa3mecTuB BepTHUKaJbHbIE 3a3€MJIMTENIM HA IUIAHE U OMNPENEIMB PACCTOSHHE MEXIY
HUMHU, OMPENIEISIIOT KO3 PHUIMEHT SKpaHUPOBAHUS 3a3eMiauTelneil mo tadmnure 1.



Tabauna 1 — KoagduimenTsl 3xpaHupoBaHus 3a3eMIIUTENEH 77,

Yucno OTtHo1IEHHE OTtHo1IEHUE OTHo1eHNe
TpyO paccTosiHus paccTosiHus paccTosiHus
(yron- MEXTy Nrp MEXTY Nrp MEXTY Nrp
KOB) TpyOamu TpyOamu TpyOamu
(yronmkamm) K (yromkamm) K (yronkamn) k
WX JITHHE UX AJVHE WX JJIFHE
4 1 0,66...0,72 2 0,76...0,80 3 0,84...0,86
6 1 0,58...0,65 2 0,71...0,75 3 0,78...0,82
10 1 0,52...0,58 2 0,66...0,71 3 0,74...0,78
20 1 0,44...0,50 2 0,61...0,66 3 0,68...0,73
40 1 0,38...0,44 2 0,55...0,61 3 0,64...0,69
60 1 0,36...0,42 2 0,52...0,58 3 0,62...0,67

Yucno BepTUKAIBHBIX 3a3eMIIMTENCH ¢ y4ETOM Kod((hUIMeHTa SKPAaHUPOBAHHS:
Ni= N/ 7,p(3)

JUIHa COETMHUTENBHOM 110JIOCHL, M,
(4)

In =N -a,
raca — paCcCToOAHUC MCKIAY 3a3CMIIUTCIISIMU, M.

Ecnu pacué€rHas [uimHa COeTMHUTENBFHOM MOIOCH! MOTYYHIIach MEHBIIIE TIEPUMETpa Iiexa
(3amaércst MO BapuaHTy), TO JUIMHY COCIMHHUTENBHOW IMOJIOCH HEOOXOJMMO TPHHATH PaBHON
nepumerpy uexa rmmoc 12...76m. Ilocie 3Toro ciienyer yrouHUTh 3HAUEHUE 7}, Eciu a /[
mp=>3, IPUHUMAIOT 7],,,=1.

ConpoTuBjeHNE PACTEKAHHUIO 3JEKTPUUYECKOTO TOKA Yepe3 COEIMHUTEIbHYIO MOJOCY,

Om.
Ro=21-(p/1:)(5)
Pe3synbTHpyromee conpoTUBIEHNE PAaCTEKaHUIO TOKA BCETO 3a3€MJISIOLIET0 YCTPOMCTBA,
Om.
R3: Rmp'Rn / (77n Rmp +77mp Ry nl); (6)
I7I€ 7Jn — KO3 PUIMEHT SKpaHUPOBAHUS COCIUHUTEIBHOM 1MOJIOCH! (Ta0.2).
Tabnuna 2 — KoadduiimeHnTsl 5KkpaHUpOBaHUS COSTUHUTETBLHOMN MOTOCHI
OTHOIIEHHE
PACCTOSIHUS MEXTY Yucno tpyO
3a3€MJIINTECIISIMU K UX
JUTHHE 4 8 10 20 30 40
1 0,45 0,36 0,34 0,27 0,24 0,21
2 0,55 0,43 0,40 0,32 0,30 0,28
3 0,70 0,60 0,56 0,45 0,41 0,37

[TonyyeHnHoe pe3yabTUPYIOIIEE CONPOTUBICHUE PACTEKAHUIO TOKA BCETO 3a3EMIISIFOLIETO
YCTPOMCTBA CPAaBHUBAIOT C AOITYCTUMBIM.

Ha nnane nomenieHus ¢ 3J€KTPOYCTaHOBKaAMHU pa3MENIalOT BEPTUKAIBbHBIE 3a3€MIIUTENN
Y COEMHUTENIBHYIO MOJI0CY.




Tabnuma 3 — BapuanTsl 3amanuit

I'aGapuTHbIEe pa3Mepsl 1iexa, M

VY aensHoe COPOTUBIICHUE

Bapuanr rpyHra, OM - cM
JUTUHA LIMpHHA
01 60 18 12000
02 72 24 10000
03 66 24 13000
04 72 18 15000
05 90 24 18000
06 72 24 21000
07 72 18 24000
08 90 24 27000
09 72 24 30000
10 66 18 33000
11 60 18 36000
12 66 12 39000
13 72 18 42000
14 90 18 45000
15 36 12 50000
16 24 12 54000
17 12 12 58000
18 24 12 62000
19 18 12 10000
20 18 24 10000
21 60 24 11000
22 54 18 10000
23 48 18 13000
24 66 24 50000
25 60 18 18000
26 72 24 21000
27 72 18 24000
28 66 24 27000
29 7 24 30000
30 60 24 33000

Cooepocanue omuéma:

1.
2.

I/I3y‘{I/ITL TCOPCTUUCCKHUEC CBCACHU A J'Ia60paT0pH0fI paGOTH;

Paccuurtath PE3YIBTUPYIOIICE COMPOTUBJIICHUC PACTCKAHHWIO TOKA 3a3CMIJIAIOIICTO
YCTpOﬁCTBa U CPABHUTH C NOIYCTUMBIM COIIPOTHUBIICHUCM COIJIACHO BAPUAHTY, BbBIAAHHBIM

npenoaaBaTeyIiCM,

3. OTBeTHTH Ha BOIPOCHI:

OrnpezeneHne U Ha3HAYEHHUE 3aTUTHOTO 3a3EMIICHHUS;
[TpuHIMTT NEHCTBUS 3aIIMTHOTO 3a3€MJICHUS,
Onpenenenne 3a3eMIISIIOIIETO YCTPOMCTBA.

Bw1600 0 npooenannoii pabome:
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IIpoBepounas padora Nel (pelmieHune 3a1a4) N0 JMCUUILVIHHE «JIEKTPUYECKHE H3MeEpPEeHHUsD)

3aganue 1:
Bra6nuie 1 npuBeneHpe3yabTaTH3MepeHUSPU3NICCKONBETUIHHBI, BBIPAKCHHBINBICICHUSXIITKATT
bIMpaBHBIH0. I3MepeHnEnTPOU3BEICHOMPUOOPOMCYKAa3aHHBIMUB Ta0IMIE TapamMeTpaMu (Kiacc
TOYHOCTH, BEPXHUH Tpeie] U3MEPEHUS, YUCIIO ACICHUHUIIIKAIIbI ).

Brruncnuth3HaueHUen3MEPEHHOMBEIIMUMHBIMHANOOJIBIITYFO0KH1aeMYI0a0COTIOTHYIO U
OTHOCHUTEJIbHYIO MTOTPEITHOCTH. 3aIlliCcaTh PE3YIbTaT H3MEPEHUS C YUETOMIIOTPEIITHOCTH.

Tabauyal
Pesynbrarnsmepenusihu3nuecKONBETMINHBI
[TapameTtprinpudbopa
Bapuant| a, nen. Knacc Bepxuauiinpenenuzmepenui
Tounocty | e AT LA U, B P.. Bt
1 2 3 4 5 6 7
1 64 0,1 100 1 — -
2 75 0,2 100 2,5 — -
3 54 0,5 100 5 — -
4 48 1,0 75 3 — -
5 24 1,5 75 7,5 — -
6 32 2,5 75 15 — -
7 36 0,5 150 1,5 — —
8 77 1,0 150 3 — —
9 123 1,5 150 300 — —
10 78 0,1 100 — 100 —
11 60 0,2 100 — 250 —
12 27 0,5 100 — 500 —
13 140 1,0 150 — 3 —
14 127 1,5 150 — 15 —
15 87 2,5 150 — 300 -
16 76 4,0 100 — 25 -
17 48 0,5 100 — 50 -
18 82 0,2 100 - 250 -
19 37 0,5 75 - - 75
20 61 1,0 75 - - 150
21 18 1,5 75 - - 750
22 12 2,5 100 - - 100
23 65 0,2 100 - - 500
24 19 0,5 100 - - 100
25 126 1,0 150 - - 150
26 64 15 150 - - 300
27 40 2,5 150 - — 450

* TIpumeyanue: BapuaHT Uil KOHTPOJIBHON paboThl BHIOpATh COTJIACHO CIHCKA TPYIIIIHL.
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[Ipu pacuerax 3HaYCHUS OKPYIJIsieM A0 3 3HAKOB TIOCJIC 3aMATON (10 THICIYHBIX).
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