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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

C.C

Bnageney XKynukos C.C.
[IpenopaBaTeib Viaernvbrrarop | RBOCT6a64-ZNUNKOVSS-42¢2a72f, Kynukos
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
PyKOBOI[HTeHB o Csenenvs o snagensue L3N M3U H H
06Pa30BaTeHBH0H Bnaneney ArpanoHoBa H.JI. o
HpOFpaMMBI WaeHTUdMKaTOp R5cb2904d-DemchenkoNL-737fe09 ArpaHOHOBa
JIOJDKHOCTD, y4€Has CTCIICHb, TIOANCH acimuppoBKa
ya p P
YUYEHOE 3BaHUE) TIO/ITUCH)

3aBeayronuit
BBITyCKaroIIeH Kadeapsl

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHwa o snagenbuye UM M3K

Bnapeney

TeMHUKOB A.T'.

WaenTndukatop

a0abbl123-TemnikovAG-2d4db00|

A.I'. TeMHUKOB

(OJKHOCTD, YUCHAsl CTETICHB,
YUYEHOE 3BaHHE)

(moamucs)

(pacuudpoBka
TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH npyuHUMAaTh y4acTHe B MMPOBEACHUN HAYyYHBIX UCCIEA0BaHUN B 00J1aCTH
00BEKTOB PO ECCHOHATIBHOM 1A TEIHOCTH (BBICOKOBOJIBTHBIX YHEPTETHUECKUX 00BEKTOB U
KOMILJIEKCOB)
NJI-3 JleMoHCTpHpYET MOHUMAaHNE HAYYHBIX MPOOIJIEM B 00J1aCTH ()yHKIIMOHHUPOBAHUS
BBICOKOBOJIbTHBIX SHEPIreTHYECKUX 00BEKTOB

2. I1K-2 CniocobeH mpuMeHsTh METO/IbI aHAIN3a, pa3pabaThiBaTh 1 000OCHOBBIBATH
YIPaBIEHYECKHE, IPOEKTHHIE U TEXHUYECKHUE PEILEHUS IIPU IPOEKTUPOBAHNH U SKCIUTyaTalluu
00BEKTOB PO ECCHOHATBHOM I TENFHOCTH (BBICOKOBOJIBTHBIX SHEPTETHYECKIX OOBEKTOB U
KOMILJIEKCOB)
NJI-3 JleMoHCTpUpYET 3HAHUS B 00JIACTH YIIPaBJIEHUsI IPOEKTAMU, TEXHUKO-IKOHOMUYECKOTO
000CHOBaHUS IPOEKTHBIX PELICHUN U YIIPaBJIECHUS EPCOHATIOM Ha BHICOKOBOJIBTHBIX
HYHEPreTUYECKUX 00BEKTaX

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. JlTabopaTopHas padota "MIMuTallnOHHOE MOJIETUPOBAHUE CHCTEM MOJHUE3AIIUTHI 3/TaHUN U
coopyxeHuit u e€ uccnenopanue" (Jlaboparopuas padota)
2. JIaGoparopHas padota "VccneaoBanue aIeKTPUYECKUX pa3psiioB MO MOBEPXHOCTU
TBEPJOTO AUIJIEKTPUKA, KAK MICTOUHUKA MTOBPEXACHUHN M30JISUN BTOPUYHBIX LIENeH
00bekToB 2HepreTuku" (Jlaboparopnas padoTta)
3. JJaboparopHast pabota "Pacuér u ananus cpenctBamu Scilab anekTpoMarHuTHON
00CTaHOBKM BOJIM3H BO3YIIHBIX JIMHUN AJIEKTPONEpeaadn BEICOKOTO HanpsKeHus"
(JIaGopaTopHnas pabora)
4. JIaboparopnas padota "Pemienue 3amau 6€3yciIOBHONM ONTUMHU3AINH cpeacTBamMu Microsoft
Office Excel npu perynnpoBaHuu 3€KTPUYECKUX MOJIEH YCTAHOBOK BBICOKOT'O HANPSDKEHUS "
(JTaboparopnas paboTa)

®Popma peanuzanuu: ITucemenHas pabora
1. KortponpHas padota "OnTuMu3aiuOHHBIE MAaTEMAaTHIECKHUE MOJICIIN B
AIIEKTPOIHEPTETHKE, UX KIacCU(UKALUSA U POJIb B BEIPAOOTKE MHKEHEPHBIX U
ynpasneHueckux pemenuit”" (Kontponbnas padota)
2. KonrtponbHas pabora "CrienuanbHble CHCTEMBI 00bEKTOB SHEPIETUKH: ONIEPATUBHOTO
MOCTOSTHHOTO TOKa, cOOCTBeHHBIX HYX 1" (KoHTponbHas paboTa)

BPC nucuuIInHbI

1 cemectp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Pasgen nucHuuiMHel

Ungexc | KM- [ KM- | KM- | KM- [ KM- | KM-

3




KM:

[EEN

Cpox KM:

10

12

14

15

CuHcTeMbl OIIEPaTHBHOT'O TIOCTOSIHHOT'O TOKA M
cobctBeHHBIX HYX ] 0,4 kB

Cucrembl ONIEPATUBHOTO OCTOSIHHOT'O TOKA U
cobctBeHHBIX HYX 1 0,4 kKB

CucreMsl 3a3eMJIEHUS U MOJIHUE3ALUTH 00 bEKTOB
IJICKTPOIHEPTCTHKU

CucreMsl 3a3eMJIEHUS M MOJIHUE3ALLUTH 00bEKTOB
JJICKTPOIHEPTCTHKU

9JI€KTpOMaI‘HI/ITHbIe 00CcTaHOBKA U COBMECTHMOCTh
Ha 00BEKTaxX SJICKTPOIHECPICTUKHU

9JI€KTpOMaI‘HI/ITHbIe 00CcTaHOBKA U COBMECTHMOCTD
Ha 00BbEKTaX SJICKTPOIHCPICTUKHU

IIpuMeHeHre METOA0B MaTEMaTUYECKOM
ONTUMM3ALMH K PELICHUIO HHKEHEPHBIX 3a]a4
AJIEKTPOIHEPTIETUKU

IIpuMeHeHre METOA0B MaTEMaTHYECKOM
ONTUMM3ALMH K PELICHUIO HHKEHEPHBIX 3a]a4
AJIEKTPOIHEPTETUKU

Bec KM:

20

20

15

15

15

15

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCLUIUIMHE
IK-1 N-3nk1  HdemoncTpupyer | 3HATh: KonTponbHas padota "OnTuMu3alnoHHbIE MAaTEMATUYECKUE MOJIENIN B
HOHUMaHHe HAYYHBIX | TEXHUYECKUE CPE/ICTBA U JIEKTPOIHEPIeTUKE, UX KJIaCCU(PUKALMS U POJIb B BBIPAOOTKE MHIKEHEPHBIX
npobiiem B 00JIaCTH | METOJVKU TNATHOCTUKU u ynpasieHueckux pemennit" (Konrponapnas padora)
(bYHKLIMOHUPOBAHUS CIELUAIBbHBIX CUCTEM JIaGoparophas pabota "HccaenoBanue 3JeKTPUYECKUX Pa3psiioB 110
BBICOKOBOJIBTHBIX 00BEKTOB PHEPTETHKH, MOBEPXHOCTHU TBEPAOTO AUAIIEKTPHKA, KaK NCTOYHHUKA TTOBPEXKICHHIA
SHEepPreTu4eckux o0bekToB | ycraHoBiaeHHble HT/] M30JIALMY BTOPUYHBIX 1ienel 00beKkToB sHepreTuku" (JlabopatopHas
HOPMHUpPYEMBIE ITapaMeTphl pabota)
CTPYKTYpY U COCTaB JlaboparopHas pabota "Pacuér u ananus cperncrtsamu Scilab
CHEUATBHBIX CHCTEM AJIEKTPOMArHUTHON 0OCTaHOBKH BOJIM3HM BO3IYIIHBIX JTHHUH
00BEKTOB YHEPIeTHKH, aJIeKTpoIepeay BeICOKOro HanpsbkeHus" (Jlabopatopnas pabora)
BBITIOJTHSIEMBIE UMH
¢byHKkuuu, TpeOOBaHUA,
MPEIbSBIIIEMbIE
HOPMaTHBHO-TEXHUYECKOH
nokymenTanueit (HT)
YMers:
OTIPENIeNIATh TapaMeTPhI
CIELUANBHBIX CHCTEM
00BEKTOB PHEPTETUKHU C
yuétom tpedoBanuiit HT/] u
MPOBOJIUTH aHAIN3 TPHYNH
UX YXYJIICHUs
IK-2 NJ-3nk2 JemoHcTpupyer | 3HATh: KonTponbnas pabota "CrnennanabHble CUCTEMBI OOBEKTOB SHEPT€TUKHU:
3HaHUS B obmnactu | HanboJsee XapakTepHbIe OIIEPAaTUBHOTO MOCTOSIHHOTO TOKa, COOCTBEHHBIX HYX 1" (KoHTponbHas
yIpaBJIeHUs MIPOEKTAaMH, | HCTOUYHUKHU pabota)




TCXHUKO-OKOHOMHUYCCKOI'O

00OCHOBaHHSA  NPOEKTHBIX
pEelIeHM W YIPAaBICHUS
IIEPCOHAJIOM Ha
BBICOKOBOJIBTHBIX

OHCPIre€THYCCKUX 00BeKTax

3JIEKTPOMArHUTHBIX TIOMEX U
penenTopsl Ha 00BEKTaxX
3JEKTPOIHEPTETUKH,
MEPOIPHUATHS IO CHUKEHHIO
UX YPOBHEH J0 JOMYCTUMBIX
3HAQYCHUIH, METOIUKHU UX
pacuéra

METO/Ibl PEIICHUS
HeJIMHENHBIX 3a/1a4
MaTeMaTH4YeCKOM
OIITHMU3ALMH U
0asupyroumxcs Ha HUX
XapaKTEePHBIX
OINTHUMU3ALIMOHHBIX
MaTeMaTHYECKNX MOJICIICH,
MPUMEHSEMBIX MPU PEIICHUU
WHXXEHEPHBIX 3a/1a4
3IEKTPOIHEPTETUK

VYMmeTs:

peuaTh ¢ NPUMEHEHUEM
COBPEMEHHOTO
MPOrPaMMHOTO OOecTieueHus
HeJIMHEWHEBIE 3a1a9i
MaTeMaTU4YeCKOU
OIITHMHU3ALNHI U
Oasupyromnecst Ha HUX
XapaKTepHBIC
OIITHMHU3AIMOHHEIC
MaTeMaTHIEeCKHUE MOJICIIH,
MIPUMEHSAEMbIE TTPU PELICHUN
WH)XEHEPHBIX 3a/1a4
3JIEKTPOIHEPrETUKU

JlaboparopHast pabota "MIMUTAIIMOHHOE MOJICTUPOBAHUE CHCTEM
MOJIHAE3ALIUThI 3IaHUI U COOPYKEHUU U e€ uccieaoBaHue"
(JTaboparopnas padota)

JlaGopaTtopHas pabota "Pemnienue 3a1a4 6€3ycIOBHONH ONTHMHU3AINH
cpeactBamu Microsoft Office Excel npu perynupoBaHuu 3JIeKTPUYECKIX
MOJICH YCTAaHOBOK BBICOKOTO HarpshkeHus" (Jlaboparopnas pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u Kpumepuu oyenusanus

KM-1. KontpoabHas padora "CnenuajibHble CHCTEeMbl 00beKTOB JHEPIreTHKH:
OIIePATHBHOI0 MOCTOSTHHOI0 TOKA, COOCTBEHHBIX HYXK'"

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa npoBeneHusi KOHTPOJIBLHOIO MEPONPUATHSA: BapuaHT 3a1aHusl BBIIACTCS CTyACHTaM
B aynutopuu b0 BeIckUiaeTcs mouytoii OCDII. 3a yac oOydaromuecs: AOKHBI B THCHbMEHHOM
BUJIC MOJAIOTOBUTh CBOE PELICHME W CaTh Ha MPOBEPKY IpenofaBaTento (IIpU JUCTaHLIMOHHOM

dbopMaTe 0OydeHHSI OTBETHI BBICBUIAIOTCSA B BHUAE (OTO-OTYETA WM OTCKAHHUPOBAHHOTO PEIICHUS
noutoit OCOII)

Kparkoe cogep:xkanue 3aiaHus:
[TpoBepka 3HaHUi cTyeHTOB 1O TeMe “CriennanbHble CUCTEMbI 00BEKTOB YHEPTETHKU:
OIIEpaTUBHOIO IMOCTOSIHHOTO TOKA, COOCTBEHHBIX HYXJ~ B BHJI€ KOHTPOJIbHON paboThI,
COCTOALIEH U3 IBYX BOIPOCOB Ha JJAHHYIO TEMY

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METO/IbI peLeHus 1.0OcHoBHBIE (DYHKIIUU CHCTEMBI ONIEPATUBHOTO
HEJIMHENHBIX 3a7a4 MIOCTOSTHHOTO TOKa dHeproodnekTa. Cocran
MaTe€MaTUYeCKOW ONTHUMHU3ALUUU U 000pyIOBaHUs U TUIIOBAasi CTPYKTYpHAs CXeMa.
0a3upyronmxcs Ha HHX 2.MeTtoiMKa IpOBEPKH 3apsiTHO-TIOA3APS THBIH
XapaKTEepPHbIX ONTUMHU3ALUOHHBIX YCTPOMCTB U CTAOUIN3aTOPOB HAMIPSKEHUSI.
MaTEMATHYECKNX MOJIETIEH, KonTponupyembie mapaMeTpsl.

IPUMEHSAEMBIX  IIPU  PELICHUU 3.Xapaxrepubie HapyieHus: B padore COIIT mpu
WHKEHEPHBIX 3a7a4 sKcruryaranuu. [[puurHbl X BOSHUKHOBEHHST U

SJICKTPOIHEPTCTUK

IIOCJIEICTBHS, K KOTOPBIM OHU IPUBOJIAT.

4.IlepedeHb napamMeTpoB, HEOOXOAUMBIX IS
OINPEIEICHUSA TEXHUYECKOTO COCTOSTHUS
aKKyMyJIATOpHOM Oatapeu. BusyansHsiii ocmotp Ab,
XapakTepHble 1e(EKThI.

5.Knaccudukanus napaMmeTpoB, KOHTPOIUPYEMBIX ITPH
nuarHoctrke COIIT. Bunsl paboT npu AMarHOCTHUKE
COIIT.

6.MeTo/1bI OIIpEIENIEHNE EMKOCTH aKKyMYJISITOPHOU
Oarapeu 1o BHYTPEHHEMY COIPOTUBIIEHUIO.
JIByXUMIyJIbCHBIM METOJI, €70 MPEUMYIIECTBA.
7.Ilepeuenb 000pyIOBaHUS U €T0 MapaMeTPbl, KOTOPbIE
He00X0AMMO KOHTponupoBath npu auaraoctuke COIIT.
8.KoppekTrnpoBKa 1 aHAJIN3 UCITOJTHUTEILHON CXEMBI
COIIT. XapaktepHble HEAOCTATKN UCTIOTHUTEIBHBIX
cxem COIIT.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90




Onucanue xapakmepucmuku epinonenus 3uanusa: KoHTponbHas paboTa CYMTASTCsI BHITTOJTHEHHON
Ha OLEHKY «OTINYHO», €CJIM OTBETHI Ha BCE BOIIPOCHI MPEACTABICHbI BEPHO U apTyMEHTUPOBAHHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku epinonenus 3uanua: KoHTponbHas paboTa CYMTASTCs BHITIOTHEHHON
Ha OIEHKY «XOpOIIIOY, €CIIH OTBETHI HA BOITPOCHI PACKPHITHI HETIOJIHO WUJIH C HEOOIBIIUMHU
3aMeUYaHUSIMU

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoanenus: shanus: KoHTpoJIbHas padoTa CYUTACTCs BBITOJTHESHHON
Ha OLIEHKY «Y JJOBIIETBOPUTEIHHOY, €CIIH OTBETHI HA BOMPOCHI PACKPBITHI HETIOHO U ¢ TPYOBIMU
omnOKaMu

KM-2. KoutpoJsbHas padora "OnruMu3auMoOHHbIe MATEMATHYECKHE MOIeJIN B
3JIEKTPOIHEPreTHKe, X KJIacCH(PUKALKS U POJIb B BLIPA00TKE HHKEHEPHBIX H
yIpaBJieHYeCKUX perieHnii"

®opmbl peaausanun: [lucemennas padbora

Tun kouTposabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpustusi B BPC: 20

IIpouenypa npoBeneHusi KOHTPOJIBHOIO MEPONPUATHA: BapuaHT 3a1aHusl BBIIAETCS CTyACHTaM
B ayauTopuu Ju6o BbickutaeTcs mouto OCOII. 3a ywac oOydwaroniuecs JOJDKHBI B MHUCbMEHHOM
BUJIC MOJTOTOBUTH CBOE PELIEHHME U CllaTh Ha MPOBEPKY IpernojaBaTeo (Ipu AUCTAaHIMOHHOM
¢dopmare 0OydeHHUsI OTBETHI BBICHUIAIOTCS B BUAE (OTO-OTUETA WIIM OTCKAHMPOBAHHOTO PEIICHUS
noutoit OCOII)

Kparkoe cogep:xkanue 3aiaHus:
ITpoBepka 3HaHUI CTYIAEHTOB 110 TeMe “ONTUMHU3ALMOHHBIE MATEMAaTUYECKUE MOJIENIN B
AIIEKTPOIHEPIEeTUKE, UX KJIACCU(UKALINS U POJIb B BIPAOOTKE MHIKEHEPHBIX U YIIPABICHUECKUX
peleHnii” B BUie KOHTPOJIbHOM paboThl, COCTOSIIEH U3 IBYX BOIPOCOB Ha JaHHYIO TEMY

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: TEXHUYECKUE CpEACTBA U 1.Yto Takoe snekTpuueckoe nojue? Yto sBisercs
METOJUKHU JIMarHOCTUKHU ucrouHrukoM D11 mpu MOCTOSTHHOM U

CHEIHMAIbHBIX CHCTEM OOBEKTOB MEPEMEHHOM HalpPsHKEHUU?

SHEpreTuku, ycraHoBieHHble HT/] 2.Kakas ¢pusnueckas xapakrepuctuka DI onpenensier
HOPMHUPYEMBIE TTApAMETPhI €ro BO3/ICCTBUE HA KUBBIE OPTaHU3MBbI?

KaxoB gu3nueckuii cMbICII 3TON XapaKTEPUCTUKU?
3.KakoB nopsaok BenuunH Hanpspk€HHOCTH D11 mon
¢azubiMu npoBoamu BJI?

4.B uéM cocToUT MateMaTu4ecKasi MOJEIb,
ucnionb3yemas it pacuéra 11 [TH nox dhazabiMm
npoBoaamu BJI?

S5.Ilepeuncnute U MOSICHUTE OCHOBHBIEC CITOCOOBI 3aIITUTHI
ot Boznenctus OI1 ITY.

6.B 4éM cocTouT NpUHIIMN AEHCTBUS
ANEKTPOCTATUYECKOTO 3KpaHa?

7 IMoscaute, kak DII ITY HaBOAUT TOKH B HaXOIAIIEMCS
B HEM >)KMBOM OpraHus3me?

8.Kakue Hopmbl o gonyctumbiM 3HadeHus M D11 TTH u
BpeMeHU npedbiBaHus B HEM Bam




H3BECTHHI?

9.Yto Takoe MarautTHoe none? Yrto siBiseTcs
ucrouynukoM MII npu mOCTOSTHHOM U TEPEMEHHOM
HanpspKeHun?

10.Kakoit ¢puszndeckuit mapamerp MII onpenensier ero
BO3/ICMCTBUE HA )KUBBIC OPTaHU3MBbI?

11.Kakum o6pazom MII ITH HaBOAUT TOKHM B TKAHAX
MOMEUIEHHOTO B T0JIE )KUBOT'O Opranu3ma?

12.KakoB nopsinok BenuuuH HanpsixkéHHoctu MIT oz
¢azupiMu ipoBogamu BJI?

13.B uém cocTouT MareMaTHdecKas MOJIENb,
ucnonbzyemas as pacuéra MIT MY mox dhazapiMu
npoBojgamu BJI?

14.Ha30BUTE U MOSACHUTE OCHOBHBIE CIIOCOOLI 3aI[UTHI OT
Bo3nencteus MIT ITY.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuxu evinoanenus: shanus: KoHTpoJibHas padoTa CYUTACTCS BBIIIOJTHESHHOM
Ha OeHKY «OTINYHO», €CJIM OTBETHI Ha BCE BOIPOCHI MPEICTABICHBI BEPHO U apTyMEHTHPOBAHHO

Oyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakxmepucmuxu evinoanenus: shanus: KoHTpoJibHas padoTa CYUTACTCS BBIIOJHECHHOU
Ha OILIEHKY «XOPOIIO», €CITM OTBETHI Ha BOTIPOCH PACKPHITH HETIOTHO WA ¢ HEOOIBIIUMU
3aMeYaHUSIMHU

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku vinonnenus snanus: KonTponabHas paboTa cCUMTaeTCs BHIIOITHEHHOH
Ha OIIEHKY «Y JOBJIETBOPUTEIIbHOY, €CJIM OTBETHI HA BOIIPOCHI PACKPHITHI HETIOJIHO U C IPpyOBIMU
omnoKaMu

KM-3. Jlabopatopnasi padora "HUccienoBanue 3JeKTPUIECKHX Pa3psaoB M0
MOBEPXHOCTH TBEPAOIro AUIIEKTPUKA, KAK HCTOYHHKA MOBPEKIeHUI H30JIII[HM BTOPUYHBIX
nemneil 00beKTOB JHePreTUKU"

®opMbl peanu3anmu: 3aiinTa 3a1aHUs

Tun koHTpoBLHOr0 Meponpusitus: Jlaboparopuas padora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeeHus1 KOHTPOJIbLHOI0 MeponpusiTusi: BeimosHeHne 1abopaTopHOi paboTHI, a
TaKXKe ONpPOC Ha 3HAHUs DJEKTPUUYECKUX Pa3psioB, NMPOTEKAIOUIMX MO IMOBEPXHOCTU TBEPIOTO
JMDJICKTPUKA

Kpatkoe cogepxxanue 3agaHusi:

MHuoroo6pasue U30ISIUOHHBIX KOHCTPYKIIUH C TBEPABIM AUIIEKTPHUKOM MOXKET OBITh
CBEJICHO K TPEM XapaKTepHbIM ciaydasim. Ha puc. 1,a mokazaHo pa3MeleHne TuJIeKTPUKOB B
0IHOpoAHOM noJie. [IoBEpXHOCTH paziena qUAJIEKTPUKa U BO34yXa PAclojIOkKeHa BIOJb
CUJIOBBIX
JUHHH 37eKTpudeckoro mois. Ha puc. 1,0, B moka3aHo MoJ0KeHUE AUAJICKTPUKA B
KOHCTPYKITUSX
C HEOJTHOPOIHBIM ToJIeM. B mepBoM cityuae (puc. 1,0) Bo BceX TOUKax MOBEPXHOCTH




JIADJICKTPUKA,
3a UCKITIOYEHHEM OYEHb MaJIbIX €€ Y4aCTKOB BOJIM3U JIEKTPOJOB, TaHT€HIIMAIbHAs
COCTaBIISIONIAs HAMPSHKEHHOCTH HOMs Et mpeoOanaeT Hal HopMabHOU cocTaBisitomieid En. B
npyrom ciydae (puc. 1,8), .Ha060pOT, HOpMaJIbHasl COCTABJISAIONIAsi MHOTO OOJIbIIIE
TaHT€HIMAJIbHOW COCTABIISIIOLIECH HATPSKEHHOCTH MOJISL.

Figure 1 Puc. 1. XapaKTepHbie pacnosoXeHua TBEPAOro ANI/IEKTPUKA B 3/IEKTPUYECKOM none.
1 —aneKkTpopabl; 2 — AUINEKTPUK.

B 3aBucumocTH OT (POPMBI SIEKTPHUUECKOTO TTOJIS TIIABHOE BIIMSHUE HA XapaKTep Pa3BUTHS
paspsa 1 Ha 3HaYCHHE Pa3psAAHOIO HAMPSUKEHHS OKa3bIBAIOT PA3JIMYHbIE (DAaKTOPHI.

1. ludaeKTpuK, NOMelleHHbIii B 0THOPOIHOM MoJie (puc. 1,a), ka3anoch Obl, HE
Hapyaer
MOCTOSTHCTBA HAIIPSDKEHHOCTH TTOJIS, U TIO9TOMY €CTECTBEHHO OBLIO OBI MTPEIIOI0KHTh, YTO
po0oil TAKOTro MPOMEXYTKA MOXKET IPOU30MTH B JTFOOOM MECTE U pa3psiAHOE .HANPSKEHUE
OKa)KEeTCS TAaKUM XK€, KaK M JUUIsl YUCTO BO3JYLIHOTO MpoMexxyTka. OJJHaKo B
NeHCTBUTEIIBHOCTH
pa3psit MPOMCXOINUT BCETA 10 MOBEPXHOCTH JUAJICKTPUKA U ITPH HANPSKEHUH, 00JIee HU3KOM,
4YeM B BO3J1YILIHOM IIPOMEKYTKE.

3HAYUTETHHYIO POJIb B CHIKCHHUHU Pa3pSIHBIX HANPSDKEHUH UTPaeT afacopOrupoBaHHAs
JUBJIEKTPUKOM BJlara, B KOTOPOH COZiep KaTcs IUCIOIMPOBAHHbIE HOHBL. B anekTprudyeckom
nose
CPaBHUTENIBFHO MEIJICHHO U3-3a MAJIOi MPOBOANMOCTH YBIAKHEHHOTO CJI0S1 IPOUCXOTUT
nepepacnpeziesieHre 3aps10B Ha IOBEPXHOCTHU AuaeKTpuKa. [lose BOIM3M 31eKTpoa0B
YCUJIMBAETCS, a B CEpeInHE MPOMEXYTKa ocnabusercs. B pe3ynbrare 3T0oro 3HaueHne
pa3psAHOTO
HaInpsDKeHUs: yMeHbInaeTcs. Marepuaisl, obaiatomie 601b101 TOBEPXHOCTHON
TUTPOCKOMTUYHOCTHIO (CTEKII0, OaKeIn3upoBaHHas Oymara), 1atoT O0JIbIIIee CHIKEHHE
pas3psaIHbIX
HaANpPSDKEHUH, YeM MaJIOTUTPOCKONIMYHbIE MaTepHalibl (mapadus, BuHumiacr). [lpu
UMITYJIbCHOM
HaINpsOKEHUU JIEKTPUYECKOE 10JI€ B IPOMEXKYTKE HE YCIIEBAET CYIIECTBEHHO UCKA3UThCS, U
MIOATOMY Pa3psTHOE HANPSDKEHUE CHUYKACTCSI B MEHBIIIEH Mepe, YeM MTPH MOCTOSTHHOM U
NEPEMEHHOM HaIPSHKEHUSX.

[TomuMoO yBIaXHEHHS TOBEPXHOCTH TUAJIEKTPUKA OOJIBIIOE BIUSHUE HA 3HAUCHUE
pa3psAIHOrO HAMpPSHKEHUS MOTYT OKa3bIBaTh BO3AYIIHBIE TPOCIOMKH MEXIY JTUIIEKTPUKOM U
a7eKTpoAaMu. B 3THX MuKpo3a30opax u3-3a pasHUIbl B AUIJIEKTPUUECKUX MPOHUIIAEMOCTSIX
BO3/yXa M TUAJIEKTPUKA CO3/1a€TCSI MECTHOE YBEJIIMYCHHE HANPSHKEHHOCTH T10JIs1 M BOSHUKAET
MOHHU3AIMOHHBIN Tiporiecc. [IpoayKThl MOHNU3AINH, BEIXO/IS Ha TIOBEPXHOCTD JHAJICKTPUKA,
CO3JIaI0T MECTHOE YCHJIEHUE 3JIEKTPHUUECKOTO OIS, YTO MPUBOAUT K 3HAUUTENILHOMY (MHOT 1A
BJIBOE U OOJIbIIIE) CHIXKEHUIO Pa3psIHOTO HAPSKEHUS.

B peanbHbBIX H30JIAIUOHHBIX KOHCTPYKIMAX TBEPABIM TUIEKTPUK PEIKO PacIoyiaraercs B
OJIHOpOAHOM ToJie. Yarllle KOHCTPYKIIHS, TOKa3aHHast Ha puc. 1,a, HCIOIB3yeTCs IS
UCCIIEIOBaHMS XapaKTEePUCTHK pa3psijia MO MOBEPXHOCTH TUDIIEKTPUKA.
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2. PacnoJioskeHne QM3J1eKTPUKA N0 puc. 1,0 XapaKTepHO /151 ONIOPHBIX H30JISITOPOB.
DNEKTpUUECKOe MOJIe B 3TOM KOHCTPYKIIMU HEOTHOPOAHO, IIOITOMY pa3psaHble HAPSKEHUS
HIDKE, YeM B cllydae, TOKa3aHHOM Ha puc. 1,a.

['urpockomnuyeckue cBOMCTBA AUAJICKTPHUKA MAJIO BIUAIOT HA Pa3psIHbIe HAIPSKEHUS
OTIOPHBIX M30JSTOPOB, MOCKOJIBKY MPOIECCHI 1A UX YBIAKHEHHOH MOBEPXHOCTH MOTYT JIUIIIb
HECKOJIBKO YBEJIIMYUTH U 0€3 TOTO 3HAUUTENIbHYIO HEOTHOPOAHOCTH 1osist. HernotHoe
Ipujeranye
JTURIIEKTPUKA K JIEKTPOaM B PealbHbIX KOHCTPYKIUSAX YCTPAHSAETCS C IOMOIIBIO
LEMEHTUPYIOIINX 3aMa30K HUJIM 3JaCTUYHBIX IPOKIAIOK.

HwxHuii anextpon (haaHer) omopHOro U30JsITopa 0OBIYHO OBIBACT COSIMHEH C
3a3eMJICHHBIMH KOHCTPYKIIMSMH, UMEIOIIMMHU 3HAUYUTENIbHBIE pa3Mephl. BenencTeue sToro
HANPSDKEHHOCTD MMOJIA Y (priaHIia YMEHBIIAeTCsA U Pa3psil HAUMHAETCS C IPYroro JIeKTpoaa
(IIanku), HAXOAAIMIETOCs MO/ BEICOKUM MOTEHIIMAIOM. Y MEHbBIIICHHE HAPSHKEHHOCTH TIOJIS
BOJIM3M IIAIKU TOCPEACTBOM CO3/IaHUS BHYTPEHHEIO WJIM BHEUITHETO 3KpaHa MO3BOJISET
CYILECTBEHHO YBEJIIMYUTH Pa3psIHOE HAIPSHKEHUE U30JIATOPA.

3. B kOHCTpYKIMH 110 pHC. 1,B, XapaKTEePHOIi AJ1sl MPOXOIHbIX U30JIITOPOB, Y
KOPOTKOT'O
3JIEKTPOJAA MPH OTHOCUTEIHHO HEOOIBIIIOM HAMPSKEHUH BOSHUKAET KOPOHHBIN pa3psij B BUIE
II0JIOCKU POBHOT'O U HEAPKOTo cBeueHus. [lpu yBennueHun HanpsKeHus: 00J1acTh
KOPOHUPOBAHUS
pacimpseTcsi 1 Ha MOBEPXHOCTH JUAJICKTPUKA TOSBISIFOTCS MHOTOYHCIICHHBIE
cimabocBeTsmuecs
KaHaJbl (CTpUMEPBHI), HAIIPaBJIEHHBIE B CTOPOHY IPOTUBOIIOJIOKHOTO 3JIEKTPOa.

B paccmarpuBaeMoii KOHCTPYKIIMH B OTJIMYHE OT IPYTUX YCTPOMCTB CTPUMEPHBIE KaHAIIBI
UMEIOT 3HaYUTEIBHO OOJIBIIYI0 EMKOCTh 110 OTHOIIEHHUIO K IIPOTUBOIIOJIOKHOMY AJIEKTPOY.
BcnenctBue 3Toro yepes HUX MPOXOAUT CPAaBHUTENHHO OonbIon Tok. [Ipu onpenenennom
3HAYCHUHU HAIPSDKEHUS TOK BO3PACTAET HACTOIBKO, YTO TEMIIEpaTypa CTPUMEPHBIX KaHAJIOB
CYIIIECTBEHHO YBEIIMYMBAETCS M C HUX CTAHOBHUTCSI BOBMOXKHOW TepMUYECKasi HOHU3anus. B
pe3ynbTare 3TOro KaHajbl pa3psjia IpeoOpa3yroTcs: COMPOTUBIIEHUE X PE3KO MaJIaeT,
WHTEHCUBHOCTH CBEUEHHS BO3pacTaeT. TepMUYecKd HOHU3UPOBAHHBIEC KaHAbI,
pa3BHUBarOIINECS
MO MOBEPXHOCTH JUDIIEKTPHKA, HA3BIBAIOTCS CKOJB3AIIUMH Pa3psIamMH.

[Tagenne HanpsOKEHHST HA KaHATIAX «CKOJIB3SIIIUX Pa3ps0B HEBEIMKO, TOITOMY ITOUYTH BCE
HaNPSDKEHUE OKAa3bIBACTCS MPHUIIOKEHHBIM K HETIEPEKPBITON YyacT MpoMexyTka. [lirHa
CKOJIB3SIINX Pa3psI0B OYCHb OBICTPO YBETMYMBACTCS C TIOBBIIIEHUEM HATIPSHKSHHUS, M TIPOIECC
3aBeplIaeTCs MOJHBIM MEPEKPHITHEM MTPOMEKYTKA MEXKAY dIEKTPOIaMHU.

UYem Oosipliie 3HaU€HUE TOKA B KaHAJIE CKOJIB3SILEro pa3psiia, TEM BbIIIE IPOBOJIUMOCTD
KaHaJjia U BhIIIE HAMPsDKEHNE Ha OCTaBIICHCS HEMEPEKPHITON YacTH MPOMEXKYTKA, TeM ObICTpee
pacTeT JUIMHA CKOJB3ALIET0 pa3psiaa U HUKE OKa3bIBAETCS HANPSKEHUE EPEKPBITUS.

[Tpu nepeMeHHOM HANPSHKEHUU TOK OMPEENIeTCs eMKOCThIO KaHaja pa3psiaa 1o
OTHOUICHUIO K MPOTUBOIIOJIOKHOMY 1eKTpoay. OueBUIHO, YeM OOJIbIIe €eMKOCTh, TEM HUXKE
JOJKHO OBITH Pa3psIHOE HAIPSHDKEHHE, KOHEUHO, TP MIOCTOSTHCTBE PACCTOSTHUS MEXKTY
AIIEKTPO/IaMU 1O MMOBEPXHOCTHU AUDIEKTPHKA.

B kauecTBe BeIMUMHBI, XapaKTePU3YIOIIEeH EMKOCTh KaHala, IPUHUMACTCS yIeIbHAS
MOBEPXHOCTHAS! EMKOCTb, T. €. EMKOCTb €IMHUIIbI IOBEPXHOCTH, IO KOTOPOH pa3BUBAETCS
paspin,

10 OTHOILIEHHIO K IPOTUBOIIOIOKHOMY 3JeKTpoAy. IlockonabKy yaenbHas moBepXHOCTHAS
€MKOCTh 00paTHO MPOMOPIMOHATBHA TOIIIMHE TUIEKTPUKA [, pa3psaHOe HAMPSIKEHHE
MOYKET

OBITH BBIPAXKEHO KaK

U, =k, -d™ (1)
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[Tpy HEU3MEHHBIX TOJIIIMHE U MaTepUase TUIICKTPUKA Pa3psIHOE HATIPSHKCHUE 3aBUCHT OT
paccTosiHUs [| MEXIy AJIEKTPOAaMHU IO TIOBEPXHOCTH TUAJICKTPHKA
Uy =kq-I" )
B 00IIIEM clTydae
— m n
U, =k-d™-1 3)
ki, kg, O, [, [] — mocTOsSIHHBIE TSI pacCMaTpUBAaEMON KOHCTPYKLIMU BETUYHHBI.

OINUCAHHUE YCTAHOBKH U OBBEKTOB UCIIBITAHUA

[TpuHIMNMaTBbHAS IEKTPUUECKAsi CXeMa YCTaHOBKH IIpeJICTaBleHa Ha puc. 2. icTouHnkoM
HaNpsHKSHUS POMBIIIIJICHHOW YacTOThI CIYKUT UCTIBITaTeNbHbIN TpaHchopmarop Tp Ha 140
kB
(me#ictByromee 3Hauenue) Tumna TBO-140/50, umeromuii HOMUHATBHBINA KO UITHEHT
Tpanchopmanuu [11=525. HanpskeHue ero peryaupyercs ¢ oMOIIbo aBToTpaHchopMaTopa
ATp
U U3MepseTCs Ha CTOPOHE HU3IIEr0 HANpPsDKEHUS BOIBTMETpoM V (JeiicTBYyIOIIEE 3HAaUEHUE).
Pesuctop R ciykut amst 3ammthel TpanchopMaTopa oT OOJIBIIMX TOKOB U OOJIBIION KPYTH3HBI
cpe3a HalpsKEHUs IpU NEePeKPbITUN 00bEeKTa UCTIBITAHUN OOBEKT.

Boikmrouatens Bl ciyxut i1 KOMMyTaluy HapsKEHUs UCIIBITATEIbHON YCTaHOBKHU.

BeixmouaTens (aBromatudeckuil) B2 npeanasHadeH 11 AUCTAaHIMOHHOTO OTKIIIOUEHHS U
BKITIOYEHUS TpaHCPOpMATOpa BEICOKOTO HapspKeHus Tp, a pyOrisHUK P — iist cozmanust
BUJMMOTO pa3pbiBa B LIENHU €r0 IUTAaHUS.

Yactp, ycTaHOBKH, paboTaroIas IpyU BHICOKOM HaIlpsbKeHUU (00BeZieHa MyYHKTUPOM Ha puC.
2), pacrosio)keHa I1a UCTIBITATEIbHOM I10J1e, KOTOPOe 000PYA0BAaHO YCTPOHCTBOM /ISt
3a3eMJICHUS
BBIBOJIOB BBICOKOT'O HampsKeHUs. J[BepH Orpa)kIeHus UCIIBITaTEIbHOTO MOl CHAOKEHbI
0JIOKHPOBKOW, KOHTaKThl KOTOPOU BKJIFOUEHBI B LIENIN yIPaBJIeHUs BbIKItoUaTeneM B2.

43

Figure 2 Puc. 2. MpuHUuMNuanbHas cxema yCTaHOBKM.

B2

JInst u3ydeHust pa3psiHbIX HAPSDKEHUH B OJJHOPOJHOM I10J1€ MCIIOJIB3YETCs IIPOMEKYTOK
MEXy IBYMS AUCKaMH C 3aKpYTIIEHHBIMU KpasiMu (puc. 1,a). B mpoMexxyTok momemiarTces
JUDJICKTPUICCKUEC MUTTUHAPBI pa3H01?1 BBICOTBI, CACIIAHHBIC U3 THTPOCKOIMMYHOTO U
MaJIOTUTPOCKOMTUYHOTO MaTEPUaOB.

Paspsiabie HanpsDKEHUS 10 TIOBEPXHOCTH JAMDJICKTPHKA B HEOTHOPOIHOM ITOJIE C
peo0iagaroIiei TaHTeHIIMATBLHONM COCTABISIONIEH HAMPSYKEHHOCTH U3Yy4aloTCs Ha
KOHCTPYKIIUH,

MOKA3aHHOU Ha puc. 3. DIEKTPOIbI MPEACTABISAIOT CO00M MeTamu4eckue kobia 1. B
KaueCcTBe

TBEPAOTO AMAIEKTPHUKA UCIIONB3YeTCs CTEKIsTHHAs TpyOka 2. O0a KoJblia MOTYT
nepeMeIaThCst

0 MIOBEPXHOCTH TPYOKH, IPU ITOM U3MEHSETCS PACCTOSTHUE MEXKIY JIEKTPoaaMu (BbICOTA
MaKETHOTO OIIOPHOTO H30JIATOPA).
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Figure 3 Puc. 3. MakeTt onopHoro nsonsTtopa

Jli1st 13ydeHus MOBEPXHOCTHOTO pa3psijia B HEOJHOPOIHOM I10JIe C OOJIBIION HOPMAIIbHOU
COCTaBIISIONICH HAMPSKEHHOCTH BHYTPh CTCKIITHHON TPYOKH 2 TIOMeIaeTcst MeTajuTndecKas
TpyOKa 3 (puc. 4) TakuM 00pa3om, YTOOBI BHYTPEHHUI KOHEIl €e HaXOAUJICS PUMEPHO
NOCpEIHE
CTEKJIIHHOM TpyOKu. HanpspkeHue momaeTcst MKy KOJIBLOM | M METaJUIMYeCKOi TPYOKOM.
[Tepemeriast KOJIBIIO TIO MOBEPXHOCTH CTEKIIA, MOKHO U3MEHSTH PACCTOSIHIE MEXKTY

SIIEKTPOIAMH.
YI[GJ'IBHaSI HOBerHOCTHaﬂ CMKOCTBH B 3TOM YCTpOﬁCTBe HC U3MCHJCTCH.
U
C\ L ‘
) | —
2 / 3

Figure 4 Puc. 4. Maket npoxogHoro usonaropa

BnusiHue BHYTpEeHHETO 3KpaHa Ha pa3psHOE HANPSKEHUE U3y4aeTcsl Ha pealbHbIX
OTIOPHBIX M30JISTOPAX, OJIUH U3 KOTOPBIX UMEET TaKkoi 3KpaH (puc. 5).

7777777777 77777770 7L 7
@) 5)
Figure 5 Puc. 5. OnopHble u3onaTopbl

a — C BHYTPEHHUM 3KpaHOM 3;
6 — 6e3 Hero.

Brnusinune ynenbHON MOBEPXHOCTHOM €MKOCTH Ha Pa3BUTHE Pa3psAia U3y4aeTCsl ¢ OMOILBIO

YCTPOMCTBA, OKA3aHHOTO Ha pHUC. 6. DIIEKTpOIaMu pa3psaiaMu IPOMEKYTKA B 3TOM
YCTPOMCTBE

ciyxat nonycdepa I1C, Ha KOTOpyIO MOJIaeTCs HANPSKEHUE, U 3a3eMJICHHAs METAJITMUeCcKas
ia-
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CTHHA C KpYyIJbIM Belpe3oM I11. DnexTpoasl npuKaThl K TOHKOMY JINCTY IUAJIEKTpUKa J|
(oprcrexino). PaspsanHoe paccrosinue Mexay daekrpoaamu 1 = 20 cm. Bropas 3a3emiieHHast
MeTaJlIMueckast niaacTuHa [12 MoxkeT ycTaHaB/IMBaThCA HA Pa3HbIX PACCTOSHUAX OT
IIOBEPXHOCTHU

JUDJIEKTPUKA, YKA3bIBAEMBIX CIIEUAIbHON MKaION 111, U CIlyKUT 111 U3MEHEHUS yIEIbHON
IIOBEPXHOCTHOM €EMKOCTH.

0
o5

Figure 6 Puc. 6. YCTpOICTBO ANA U3yYeHUs BAUAHUA YAENbHOW NOBEPXHOCTHOM EMKOCTU Ha pa3BUTUE paspaga

3AJAHUE HA INTPEABAPUTEJIBHYIO IOAT'OTOBKY

1. Paccuurtats pa3psiiHble HAPsHKEHUS IPOMEKYTKOB C OJIHOPOAHBIM MOJEM, JUIMHOH 1, 2,
3 u4 cMm (em. JIP Nel o kypcy TBH).

2. Ilokazath MpUMEPHBIA X0] 3aBUCUMOCTEH, TIOIEKAIINX IKCIIEPUMEHTATLHOMY
uzydenuto. [Ipu aTom cpaBHUTH OXugaembie 3aBucuMoctu 1. 2.1 u 2.2; 3.1 u 3.2 «3ananus
Ha

HU3MEPEHUSI.

3. IToka3zaTk, Kakoi BUI JOKHBI UMETh 3aBUCUMOCTH T1I. 3.1 u 5 B orapudmMuyeckoit
cHUCTEeMe KOOPJIMHAT U KakK IO 3TUM 3aBUCUMOCTSM OINpeaenuTh noctosiHubie ki, u, kd,
bopmyn

(Hu(2).

3AJJAHUE HA UBMEPEHMUSA

1. Ilepen HauasoM pabOTHI O3HAKOMHUTHCSI CO CXEMOM YCTaHOBKH, PaclOIOXKEHUEM €€
3JIEMEHTOB M OOBEKTOB UCTBITAHUS, C MTOPSAIKOM MPOBEIECHUS U3MEPEHUI U NTpaBHIIaMU
0e30macHol paboThl Ha YyCTaHOBKE.

2.1. OnpenenuTh pa3psIHble HAIPSKEHUS BO3AYLIHBIX IPOMEKYTKOB JUTMHOM |, paBHOM 1,
2,3 14 cM Mexay AMCKaMH C 3aKpYIJIEHHBIMU KpasiMu cM. puc. 1,a. (JlnmHa npoMexyTKoB
yCTaHaBJIMBAETCS MO 11abJI0HaM.)

2.2. OnpenenuTs pa3psIHble HAIPSHKEHUS IPOMEXKYTKOB C IIOMEIIECHHBIM MEXTY
JJEKTPOAAMHU TBEPABIM JUAIEKTPUKOM. J[J1s 3TOM 11eNT UCHOIb3YIOTCS IIMIIMHIPHI BBICOTOH 1,
paBHO# 1, 2, 3 1 4 cM (cHa4ana U3 TUHTPOCKOIIMYHOTIO, a 3aTEM U3 MaJOTUTPOCKOIIUYHOTO
TUDJICKTPHUKA).

ITo pe3ynbraTam onbiToB ocTpouTh rpaduku Up = f(1). Onpenenuts cpeaHue paspsgHbe
rpaguenTsl HanpsbkeHust Ecp = Up /1 u moctpouts rpaduku Ecp = f(1).

3.1. ITomp3ysach yCTpOMCTBOM, MOKa3aHHBIM Ha PHC. 3, ONPEACIIATH Pa3psAIHbIE HAIPSKCHUS
10 MIOBEPXHOCTH JUAJIEKTPUKA B 3aBUCUMOCTH OT PAaCCTOSIHUA MeXAy iekTpoaamu L. Pazmep
L
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yCTaHaBJIMBATh B Ipenenax oT 4 1o 12 cm.

I[To pesynbraTram onbiToB moctpouts rpaduku Up = f(1) u Ecp = f(1).

3.2. [lonb3ysAch yCTpOMCTBOM, IOKa3aHHBIM Ha pUC. 4, ONIPEAETUTH pa3psAaHbIC HAPSKEHUS
0 MOBEPXHOCTH JUAJIEKTPHKA B 3aBUCUMOCTH OT PAacCTOSIHUSA MeX Ay dJiekTpoaamu L. Pazmep
L

yCTaHaBJIUBATh B npeaenax otr 4 10 12 cMm.

[To pe3ynbratam omnbiToB moctpouts kpubbie Up = f(1) u Ecp = f(1). [TocTpoeHue BIOIHAT
Ha OJJHUX rpadukax ¢ JaHHBIMH ONBITOM 110 11.3.1.

3aBucumocthb Up = f(I) mocTpouTh Takke B JIOrapu(PMUIECKUX KOOPIUHATAX, ITOIb3YICh
3TUM IOCTPOCHUEM, ONPEAETUTh 3HaueHus Ko3dduuuentos k1 u n B ypaBHeHuu (2).

4. 3amMeputh paspsiAHbIe HAIPSHKEHUS OTIOPHBIX M30JISITOPOB C BHYTPEHHUM 3KpaHOM U 0e3
Hero (puc. 5). OnpenenuTs cpeAHUE pa3psiAHbIE TPAIUEHThI HAPSKEHUS.

5. [lonb3ysich yCTPOHCTBOM, MOKA3aHHBIM Ha pUC. 6 ONPEAETUTh HAMIPSIKECHHE
BO3HUKHOBEHUS KOpOHbI UK, HaIlPsHKCHUE BOZHUKHOBEHUS CKOJIB3SIIHX pa3psoB Uck u
pazpsiiHoe HanpsbkeHue Up mpu pa3sHbIX 3HAYEHUAX YAEIbHOM MOBEPXHOCTHON eMKOCTH. J1Jis
W3MEHCHUS yJIeTbHON TTOBEPXHOCTHOM EMKOCTH 3a3eMJICHHYIO TUIOCKOCTH [12 ycTaHaBIMBaTh
Ha

paccrosiauu d, paBHOM 2, 3,4, 5 1 6 CM OT TOBEPXHOCTH JIUAJICKTPHKA.

[To monmy4yeHHbIM nanHbIM OcTpouTh rpaduku Uk, Uck u Up = f(d), a Taxxe rpadux Ecp =
Up /I = 1(d).

3asucumocts Up = f(d) mocTpouts B torapudmMudecknx KOOpAUHATAX U, MOJIB3YSACh ITUM
MOCTPOCHHUEM, ONPEACTTUTh 3HaYeHUs Koo duurenTos kl u m B ypaBaenuu (1)

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb: onpenensaT IapameTpsl 1.00BsicHUTE, TOUEMY pa3psAHbIE HAPSKEHUS B ONBITaX
CHELUANTbHbIX CHCTEM OOBEKTOB o m.2.1 He

DHEPreTHKU ¢ Y4ETOM TpeOOBaHUM COBIAJIAIOT C pPe3y/bTaTaMU PacyeTOB?

HTJ/l n npoBOoANThE aHAJIN3 NIPUYNH 2.00bscHUTE KaKMM 00pa3oM B OIBITaX IO M.2.2 MOKHO
UX YXYALIECHUs ObLIO OBl YCTPAaHUTD BIUSHUE

HEIUIOTHOT'O NMPWJIETaH!sI JUAIEKTPUYECKUX LIUIUHIPOB
K 2JIeKTpoaam?

3.00bscHUTE KaKOM MaTepual Mo JaHHbIM OMbITa 1.2.2
00J1e€ TUTPOCKONINYEH U YEM 3TO MOXKHO
apryMeHTHpOBaTh?

4.ConocTaBpTe CpeTHUE pa3psAIHbIE TPAJUEHTHI,
MIOJIy4YEHHBIE B OmbITax 1o 1m.2.2 u 3.1

1 OOBSICHUTE PE3YJBTAThl COTIOCTABICHHUS.

5.Ilosicaute BiausiHUE 3KpaHa B onbiTe 11.4. Kakue eme
MIPUMEHSIIOT MEpHBI JIsI

MOBBIIIEHUS Pa3psAHOTO HAIIPSHKEHUS OMIOPHBIX
H30JISITOPOB?

6.ComnocraBbTe pe3yapTaThl onbITOB B n.3.1 n 3.2 n
0OBSCHHUTE MOTyYEHHOE

paznuuue.

7. 1Tpoananusupyiite, kak uaMenstorcss Uk, Uck u Up B
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OMbITax 1.5 mpu yBenuyeHuu d.

OOBsCHUTE X0 3TUX 3aBUCUMOCTEH.

8.00bsicHUTE KaKie IPUMEHSIOTCS MEPBI JIJ1s
YBEJIUYCHUS HAIPSHKCHUS TIEPEKPBITUS POXOTHBIX
U30JISITOPOB?

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90

Onucanue xapakmepucmuku 6btnoanenus 3Hanus; OueHkKa "oTJIMYHO" BBICTABISETCA, €CIIU

nabopaTopHas paboTa BBIIIOJHEHA BEPHO, a TAK)KE HA 3alIUTE CTYACHT NMPaBHJILHO OTBETHII Ha BCE
MOCTaBJIEHHbIE BOIPOCHI

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80

Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTABISAETCS, €CIU
nabopaTopHasi paboTa BBIIIOJHEHA C HEOOIBIIUMH 3aMEYaHUSIMHU, a TAK)KE Ha 3alIUTE CTYACHT

IMpaBHUJILHO OTBETUJI HA BCC MMOCTABJICHHBIC BOIIPOCHL

Ouyenxa: 3

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHKa "yJOBIeTBOPUTEIbHO" BbICTABIISAETCS,

ecnu 1abopatopHast paboTa BBINOJIHEHA C TPYOBIMHU 3aMEUaHHUSIMH, a TAKXKE Ha 3aIIUTE CTYICHT

IpaBUJIbHO OTBCTUJI HC HAa BCC IMOCTABJICHHBLIC BOIIPOCHI

KM-4. JIabopaTtopHnasi padora "MMuUTALMOHHOE MO/IeJTMPOBAHHE CHCTEM

MOJIHME€3AIMTHI 3IaHUH U COOPY:KeHUil U e€ ucciaenoBanue'

®opmbl peanu3anuu: 3ainTa 3a1aHus

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora
Bec kouTposbHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHusi KOHTPOJbHOI0 MepoONPUATHSA: BrinonHeHne 1abopaTopHoi paboThl, a
TaK)K€ ONPOC Ha 3HAHUS MMMMTALMOHHOIO MOJIEIMPOBAHUS CHCTEM MOJIHUE3AUIUTHl 3JaHUM U

COOPYKEHHU M

KpaTKOC CoA€cpKaHMuE 3alaHUA:

I/I3yquI/Ie MOACIINPOBAHUSA CUCTEM MOJIHUC3AIIIUTHI 3JaHUN U COOPY)KCHI/Iﬁ

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: Haubojee XapaKTepHBIE
HUCTOYHHMKHU AIIEKTPOMATrHUTHBIX
IOMEeX U PeLenTopbl Ha OOBEKTax
ANIEKTPOIHEPTETUKH, MEPOIPUATHS
[I0 CHIDKEHUIO HUX YpPOBHEH [0
JIOIYCTUMBIX 3HA4YE€HHI, METOIUKN
UX pacuéra

1.laiiTe onpeneseHne ECTECTBEHHOTO 3a36MIIUTEIS
CUCTEMbI MOJTHUE3AIIUTHI?

2.Jlaiite onpenienieHNe BHYTPEHHEN U BHELLIHEN
MOJTHUE3aIIINUTHI?

3.Ha3zoBure BBl MOJTHUENIPUEMHHUKOB.

4.JlaiiTe onpeneneHne NpsMOro yj1apa MOJHHH.
5.Ilepeunciure cpencTBa 3alUTEl OT BTOPUYHBIX
BO3IEIICTBU MOJTHHH.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
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OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TIUYHO" BBICTaBISIETCS, €ClIn
nabopaTopHasi paboTa BBITIOJIHEHA BEPHO, a TAK)KE HA 3allIUTE CTYACHT NMPABHILHO OTBETHII Ha BCE
MOCTaBIICHHBIC BOTIPOCHI

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 80
Onucanue xapakmepucmuku 8binoanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS, €CIIH
naboparopHas paboTa BBIIIOJIHEHA C HEOOIBIITMMH 3aMEUaHUSIMH, a TAK)KE Ha 3aIIUTE CTYICHT
MIPaBWJIBHO OTBETUJI HAa BCE TIOCTABJICHHBIE BOMPOCHI

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "y10BIeTBOPUTENILHO" BHICTABISACTCS,
eciu J1JabopatopHasi paboTa BBIIOJIHEHA ¢ TPYOBIMU 3aMECUAHHSIMHU, & TAKXKE HA 3aIIUTE CTYICHT
MIPABIJIBHO OTBETHJI HE HA BCE IMMOCTABJICHHBIE BOIIPOCHI

KM-S. JlabopaTropnas padora "Pacuér u ananu3s cpeacrsamu Scilab
3JIeKTPOMATHUTHOH 00CTAHOBKH BOJIM3HM BO3YUIHBIX JIMHHUI JJIeKTPONepeIadn BLICOKOTO
HanpsKeHus"

®opmbl peaju3anum: 3anIuTa 3a1aHus

Tun KOHTPOABLHOT0 MeponpusiTus: Jlaboparopras padora

Bec koutposabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeaeHUs1 KOHTPOJIBHOT0 MepONPUsITHUsI: BrimonHeHne 1abopaTopHOi paboTHI, a
TaKXKE ONpOC Ha 3HAHUSA JJICKTPOMAarHUTHOW OOCTAHOBKM BOJHM3M BO3IYIIHBIX JIMHHMA
SJICKTPOINCPCaadr BLICOKOT'O HAITPAKCHUA

Kparkoe cogepxanue 3agaHus:
1. Conep:xanue 3a1aHus
PaccuuTaiiTe MakcuManbHble 3HaYeHUs HanpshKEHHOCTEH anekTpudeckoro nous (O11) u
marautHoro noist (MII) na Beicote h0=1,8 M Hax 3emnéit o pazHbIMU IPOBOJAMHU
TpéxdazHon
OJIHOIIETTHOM BO3AYIIHOMN JIMHUH AnekTponepenaun (BJI) npomeinuiennoi yactors! (1Y) ¢
HOMUHAJIbHBIM HamnpsikeHneM UHOM, HOMUHAJIbHOW CHIIOM Toka B (azax I u
TOPU30HTAIbHBIM
pacrosio’keHreM (azHbIX MpoBoAoB. OHU HaxoJATCs Ha BeicoTe h U Ha paccTossHuu D apyr ot
Apyra.
®asnble npoBojaa BJI BhICIINX KIIACCOB HAIPSKEHHSI MOTYT OBITh paclleIIeHbl U COCTOSITh U3
n
IPOBOJHUKOB panuycoM 10, pa3enéHHbIX paccTosiHUEM d. Y 1elibHOE CONTPOTHBIIEHUE IPYHTA
paBHO p.
CKOJIBKO BpEeMEHH B TAaKOM I10JIe MOXKET padoTaTh MepcoHall, MPOBOAAIINA paboThI 1O
nposogamu BJI?
Ecnu HeoOxoaumo, chopMynupyite 1 000CHYITE MEPONIPUATHS IO YBETUUYECHUIO
JIOITyCTUMOTO BPEMEHHU
npeObIBaHMs NepcoHana B rnoiie. OnpeaesnnTe MUPUHY CAHUTAPHO-3aIUTHOM 30HbI BJI.
HeoOxoaumble BEIYHUCIEHUS POU3BOASTCS B Cpeie MPOrpaMMBbI ISl HAYYHBIX U WHKEHEPHBIX
pacuéroB Scilab (www.scilab.org) mpu momoru pa3padboTaHHbIX A7 He€ nporpamm «Pacuér
MII
BJL.sce» (B wactu MmarautHoro mnoisi) u «Pacuér D11 BJl.sce» (B 4acTh 2JIEKTPUIECKOTO TMOJIS).
3a/iaHue BBINOJHSETCA B COOTBETCTBUU C MaTepHallaMu, MPUBEAEHHBIMU B yUEOHBIX MOCOOUSIX

[1]
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(rnaBst 3, 4 u mpunoxkenue [1.1.8), [2] (rmasl 1 u 3). O nporpamme Scilab u mpaBunax eé€
WCIIOJIb30BaHMS pacCKa3aHo B KHUre [3].

2. UuauBuayaJibHbIe BAPDHAHTHI 3aJaHUS
WNuauBuyanbHble BApUAHTHI 3HAYEHUI MTapaMeTpOB pelaeMoil 3aj1auu coJiepkarcs B Ta0IuIe
1.

Howmep BapuaHTa COOTBETCTBYET HOMEPY OpHUTAIBI.

Taoa. 1

NuauBuayaibHble BADUAHTHI 3HAYEHU I TapaMeTPOB BO31YIIHbIX JUHUM
3JIEKTponepexayYun

BBICOKOT0 HANIPSI2KEHU S

Bapuant | Unom, kB | Id, A | h,m | D,m | n|10O,m | d,™m | p, OM'M
1 110 200 6 7 1]0,010|0,4 | 140

2 220 350 7 8 1]0,015|0,4 | 120

3 330 600 8 10 210,020 0,4 | 100

4 500 1000 |9 12 310,025|04 |80

5 750 1750 (12 |14 410,030 |04 |60

6 1150 2500 |14 |16 810,030 |04 |40

3. Yka3aHus 1o NoAroToBKe 0TYETa 0 BBINOJHEHUH J1a00paTOpHOil padoThI

OT4€T O BBIMIOJIIHEHUU JIAOOPATOPHOU PabOTHI AOIKEH COJEPKaTh CIEAYIOIINE MaTepUabl:

1) 3apanue, BKiItOYas MHAMBUAYAJIbHBIN HAOOp 3HaueHui napamerpos BJI BH;

2) onrcaHue MaTeMAaTUYECKUX MOJIENEH, IPUHATHIX Ui pacuéra dJIEeKTPHUUECKUX U MAaTHUTHBIX
nojiei BJI BH ¢ Heo0X0uMBIMU IMOSICHEHUSIMU K HHM;

3) pe3ynbTathl pacuéra Hanpsbk€HHoct E OI1 mon mpoBogamu BJI mpu HoMuHATEHOM
3HAYEHUU

auHelHoro HanpsbkeHus BJI, a Takxke rmpu ero HanbosbiieM pabodyeM 3HaueHUH (COOTHOIIEHHUE
MEXIY

HOMUHAJIBHBIM ¥ HaUOOJIBIINM paboYyUM HaNPsHKEHUEM AJIEKTPUUYECKHX CHUCTEM yKa3zaHo B 15-if
rJ1aBe

yueOHuUKa [4]), B BU/I€ COOTBETCTBYIOLINX I'pauKoB pactpenenenuit E(x)
MaKCUMaJIbHOMN

Hanpspk€HHocTH Emax=max[E(x)];

4) pacu€tHble 3HaueHus T1om JOMyCTUMOro BpeMeHH npeObiBanus nepconana B OI1 mose ¢
HanpsHKEHHOCThIO Emax;

5) npennoxeHus MEpONPUATHIA MO YBETHMUEHHUIO TOYCTUMOTO BPEMEHHU IpeObIBaHUS
IIepCcoHalIa

B 1oJie, ecau Tron<8 u;

6) pacu€THYIO IIUPUHY S CAaHUTAPHO-3aIUTHOMN 30HKI BJI, onpenenénnyro mpu HauboIbIeM
pabouem HanpspxkeHuu BJI;

7) pe3ynbTatel pacuéra HanpspkéHHOcTH H MIT mon nmpoBomamu BJI npu 3amannoMm B Tadm. 1
3HayeHuu cuiibl Toka I B asubix npoBogax BJI B BUie COOTBETCTBYIOMUX IPahUKOB
pacrpeaeneHui

H(x) u 3na4yenunii MakcuMaabHOU Hanpspk€HHOCTH Toist Hmax=max[H(x)];

8) BBIBOJBI IO pe3yJibTaTaM MpoAeIaHHON padoThl, BKIIOYAIOIINE MOJIyYeHHbIE pacuéTHbIE
3Hauenus Emax, S, Tnon, Hmax, a Takxke npeayiokeHus 1o yBEIUMUEHUI0 3HaueHus Trom.

2 | 3HAYEHUI

4. buoamorpadguyeckuii CHUCoOK
1) Koneunnkuit E.C., Pomanos B.A., Kaprames B.I'. 3amura 6uocdeps! ot BIUSHUSA
JIEKTPOMAarHuTHBIX nojei: — M.: M3parensckuii jom M3U, 2009.
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2) benornosckuit A.A., [Tammmaue 1.B. MeTtonbl pacuéra 3y1eKTpUYECKUX MOJIEH B IpUMeEpax

u

3amavax: yueoHoe nocooue. — M.: Mznatenbckuii qom MOU, 2007.

3) Anekcees E.P., Uecnokora O.B., Pymuenko O.A. Scilab: Pemenre nHXeHEpHBIX U
matemarnueckux 3anad. — M.: ALT Linux; BUHOM. Jlaboparopus 3xanumii, 2008.

4) bazyrkun B.B., Jlapuonos B.I1, [Tuatans FO.C. TexHuka BbICOKMX HanpspkeHui: M3omsmms

u

NEePeHAIPSHKEHUS B AJICKTPUUYECKUX CUCTEMaX: YUeOHUK Ui BY30B. — 3-€ U31l., lepepald. u JO1I.

—M.:
Oneproaromusaar, 1986.

KOHTpOJILHLIe BOl'[pOCLI/l}a)IaHI/Iﬂ:

3HaTh: CTPYKTYpY M  COCTaB
CHEIHMAbHBIX CHUCTEM OOBEKTOB
SHCPICTUKH, BBIIOJHACMBIC HWMHU

byHKIIH, TpeOOBaHMS,
MIPEAbSIBIISIEMBIC HOPMAaTHBHO-
TEXHUYECKOU JIOKYMEHTalHEN
(HTJD)

1.YTo Takoe snexkrpuyeckoe nose? Yto sBiusercs
nucrouHukoM Il npu nocTossHHOM U

[IEPEMEHHOM HaINpsKECHUU?

2.Kaxkas ¢usnueckas xapakrepuctuka JI1 onpenenser
€ro BO3/eicTBHE Ha KMBbIE Opranu3mbl? Kakos
(U3NIECKUN CMBICIT 3TOM XapaKTEPUCTHKH?

3.KakoB nopsiok BeIM4uH Hanpsok€HHOCTH D11 mon
¢azueiMu ipoBogamu BJI?

4.B uéM cocToUT MaTeMaTu4ecKas MOJEIb,
ucnosbzyemas st pacuéra D11 [T mox pazHbMu
npoBojgamu BJI?

S.Ilepeuncnure u MOSCHUTE OCHOBHBIE CTIOCOOBI 3AIIUTHI
ot Bo3naencTBusa D11 ITY.

6.B uém cocTout nmpuHUMI JEHCTBUS
ANEKTPOCTATUYECKOTO 3KpaHa?

7 IMosicaute, kak OI1 ITY HaBOAUT TOKH B HAXOISIIEMCS
B HEM >KMBOM OpraHu3me?

8.Kakue Hopmbl 1o gonyctumbiM 3HadeHusiM 11 T4 u
BpeMeHU npedbiBaHus B HEM Bam

W3BECTHBI?

9.9t1o0 Takoe MarautHOE none? Yro saBisiercs
ncrouHuKoM MII Ipu MOCTOSSHHOM M IEPEMEHHOM
HanpspKeHnn?

10.Kakoii ¢puznueckuii napamerp MII onpenenser ero
BO3JICHICTBUE HA KUBBIE OPraHU3MBbI?

11.Kakum o6pazom MII ITY HaBOIUT TOKH B TKAHSIX
MIOMEILEHHOTO B I10JI€ )KUBOT'O OpraHusma’?

12.KakoB nopsinok BenmmuuH HarpspkéHHocTH MIT mox
¢azupiMu ipoBogamu BJI?

13.B 4ém cocTouT MareMaTudeckass MOACb,
ucnonb3yemas uist pacuéra MII T4 nox pasusiMu
npoBogamu BJI?

14.Ha30BUTE U MOSICHUTE OCHOBHBIE CIIOCOOBI 3AIIUTHI OT
Bo3nercTeus MII ITY.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
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OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TIUYHO" BBICTaBISIETCS, €ClIn
nabopaTopHasi paboTa BBITIOJIHEHA BEPHO, a TAK)KE HA 3allIUTE CTYACHT NMPABHILHO OTBETHII Ha BCE
MOCTaBIICHHBIC BOTIPOCHI

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomio" BhICTaBISETCA, €ClIU
naboparopHas paboTa BBIIIOJIHEHA C HEOOIBIITMMH 3aMEUaHUSIMH, a TAK)KE Ha 3aIIUTE CTYICHT
MPaBUIILHO OTBETHJI HA BCE MTOCTABJICHHBIC BOIPOCHI

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "y10BIeTBOPUTENILHO" BHICTABISACTCS,
eciu J1JabopatopHasi paboTa BBIIOJIHEHA ¢ TPYOBIMU 3aMECUAHHSIMHU, & TAKXKE HA 3aIIUTE CTYICHT
MIPABWJIBHO OTBETHJI HE HAa BCE IMOCTABJICHHBIE BOIIPOCHI

KM-6. JIabopaTtopnasi padota "Pemenne 3a1a4 0e3ycCJ10BHONH ONTHMHU3ALNH
cpeacrsamu Microsoft Office Excel npu pery/impoBaHuu 3JieKTpHYeCKHX N0JIel YCTAHOBOK
BbICOKOI'0 HANIPSIsKeHUus "

®opmbl peaju3anum: 3anIuTa 3a1aHus

Tun KOHTPOABLHOT0 MeponpusiTus: Jlaboparopras padora

Bec kouTposabHoro meponpusitusi B BPC: 15

IIpouenypa npoBeaeHus1 KOHTPOJIBLHOT0 MepPONPUsITHUsI: BrimonHeHne 1adbopaTopHOi paboTHI, a
TaKXe ONPOC Ha 3HAHHMS METOJOB MAaTEeMAaTUYECKOW ONTHMHU3ALMWU IPH PEHICHUU WHKCHEPHBIX
3a7a4 AJIEKTPOIHEPTETUKU

Kpatkoe cogepxanue 3a1aHusi:
3AJIAHUE HA BBIITOJTHEHUE JIABOPATOPHOM PABOThDI
1. Peanusyiite pa3paboTaHHBII B paMKax MpeABapUTEIbHON MOATOTOBKU AITOPUTM PELICHHS
MOCTaBJIICHHON ONTUMH3ALMOHHOM 33J1a4M Ha KOMIIBIOTEPE.
2. BeimonHuTe HEOOXOAUMBIE PACUETHI B COOTBETCTBHH C BEIOpAaHHBIMU BapHaHTAMU 33JIaHUM.
3. [ToaroroBeTe OTUET O MpoEIaHHON padoTe. OTYET NOJKEH COAepKaTh: 3aJaHIE, OTUCAHNE
MaTeMaTHUYeCKON MOJENU, IPUHATOM JIJIsl pElIeHUs 3a/1a4H, BHIBOJ 1IENeBON (DYHKITUU U
000CHOBaHUE OTPAHUYEHUHN, AITOPUTMBI OTBICKAHUSI ONITUMYyMa 11eJIeBON (DYHKITUU METOIaMU
HploTOHA 1 CONPSKEHHBIX TPAIUEHTOB, PE3YIbTAThI pacuéTa.
VkazaHus.
1. [IpenenbHOE pacXOXKICHHE MOCIIEI0BATEIbHBIX MPUOIIKEHUH K PEIICHUIO 331a4U
0€3yCIIOBHON ONTUMHU3AINH B YCIOBUSAX CXOIUMOCTH UTEPALMA PUHUMAETCS
paBHBIM £=107°,
2. Kaxxaplii CTYIEHT BBITIONHAET U MPEACTABISET K 3alUTe UHIUBUIYaTbHBIA OTUET,
BBITIOJITHEHHBIA B COOTBETCTBUU C 3a/lanneM. OTU€T mpeIcTaBiseTcs B Ie4aTHOn hopme;
BBITIOJTHATH OTYETHI JIUIIH B SJICKTPOHHON (hopMe HEAOMYCTUMO.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: pematb ¢ NPUMEHEHUEM 1.00BbscHUTE B UeM 3aKITFOUACTCS METO ] N300payKeHUI B
COBPEMEHHOT'O IIPOrPaMMHOTO IIPOBOJSAILEM LUIIMHIPE U KaK €ro

oOecrieueHHs HeJMHEHHbIE 3a/7a4u MOHO HCIIOJIB30BATH JIJIS pacyeTa MIEKTPUIECKOTO MOJIS
MaTE€MaTU4YeCKOM ONTUMHU3ALUU U pacIIenyieHHOTo (pa3Horo

Oazupyromecs Ha HUX MIPOBOJIa BO3AYIIIHOW JIMHUU AJIEKTpoIepesadn?
XapakTepHblE  ONTUMHU3ALMOHHBIE 2.Pacckakxure 4TO TaKO€ SKBUBAJIEHTHBIN pagnyc
MaTE€MaTUYECKHE MOJIEIIH, paciuerieHHoro (a3Horo nposoja’?

IIPUMEHSIEMbIE DU pELICHUU 3.00bscHUTE KAKUM 00Pa30M pacCUUTHIBACTCS
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WH)KEHEPHBIX 3aa4 AJIEKTPHUYECKOE TI0JIE, CO3JITAHHOE CHCTEMOM
AIIEKTPOIHEPTETUKH OECKOHEYHBIX TOHKHUX MPOBOIHUKOB KPYTJIOTO CEUCHUS,
napauieNIbHbIX APYT APYTY U

moBepxHOCTH 3eMiun? Kakue gonyieHus: mpuHUMAIOTCS
B XOJI€ 3TOTO pacuera?

4.ChopMynupyiTe TOCTAHOBKY 3a/1a4l 0€3yCIIOBHOM
ontumm3anmu. Kak 3amaun

pacdera 3JIeKTPUIECKHUX MOJICH CBOMIATCS K 3a/1a4e
0€3yCIIOBHOW ONTUMHU3AINH?

5.CopmynupyiiTe 00U OIX0] K YUCICHHOMY
pelIeHHIO 3a1a4n 0€3yCIOBHOU

ONTUMHU3AIIHH.

6.00BsCHUTE KaK BBITIOJHSICTCS YUCIICHHOE PEIICHUE
3a/1a4n 0€3yCIIOBHOW ONTHMH3AIUN ME-

TooM HpIOTOHA BTOPOTO MOPSIKAa TOYHOCTH?
7.PacckaxuTe B 4YeM 3aKJIFOYAIOTCS 0COOEHHOCTH
CXOJIMMOCTHU MTEPALIUH TIPU HCIIOJIb30BAaHUU

3TOro Merosia? YKaxuTe MyTH €€ yIy4ylIeHHUs.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu eblnoineHus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS, €CIIU
nabopaTopHasi paboTa BBIIIOJHEHA BEPHO, & TAK)KE HA 3allIUTE CTYACHT NMPABHIILHO OTBETUII Ha BCE
MOCTABIICHHBIC BOTIPOCHI

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuku 6vinoaneHus snanusa: OUeHKa "Xopouo" BEICTAaBIIAETCS, €CIIU
nabopaTopHasi paboTa BBINOJIHEHA C HEOOIBIIIMMH 3aMEUaHUSAMHM, a TAK)KE Ha 3aIlIUTE CTYICHT
MIPABUIILHO OTBETHJI Ha BCE MOCTABJICHHbIE BOIPOCHI

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinonnenus 3nanus: OueHka "yJIoBIeTBOPUTENBHO" BBICTABIISETCS,
ecnu 1abopaTopHas pa0oTa BBINOJIHEHA C TPYOBIMU 3aMEYaHHUSMH, a TAKXKe Ha 3alUTe CTYICHT
MPAaBUIILHO OTBETHJI HE HA BCE TIOCTABJIEHHBIE BOIIPOCHI
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Buaer 1

Teopernueckasi 4acThb

1. Cucremsl onepatuBHOTO ocTossHHOTO ToKa (COIIT) 00beKTOB 2HEPreTUKH U UX COCTAB.
Ocnosuble ¢yHkuy, BeimonHseMbie COIIT u npenbsBiaseMbie K HUM TPeOOBAHMSL.
XapakrtepHble HapymieHus: GyaknuonupoBanue ooopynoBanus COIIT mpu skcrutyaranum,
MIOCIICAICTBHSI aBAPUHHBIX PEKUMOB PaOOTHI.

2. TpeboBaHHUs K IKCITyaTallHOHHO-TEXHUYECKOM TOKYMEHTAIUU U KOHTPOJIUPYEMbIE
napameTpbl MOJTHUE3AITUTHI.

3agaua:

Paccuuraiite nelicTByroliee 3HaUCHUE HAMPSHKEHHOCTH deKTpraeckoro mois (311)
poMBIIIICHHON 9acToTh (ITY) o1 0IMHOYHBIM JUTMHHBIM (ha3HBIM IPOBOJIOM Ha BHICOTE
h0=1,8 M HaJ MOBEPXHOCTHIO M/CATBLHOM TTIAAKON 1 IpoBoIsIeii 3emitd. [IpoBo moaseiieH
Ha BbicoTe h=8 M, umeeT paanyc R=0,015 M, Kk HEMy MPHIIOKEHO ACHCTBYIOIIEE HAIPSHKCHHE
U=127 kB. CkoibKO BpeMEHHU MOXKET paboTaTh B TAKOM I10JI€ IEPCOHAI, OOCTYKHBAIOIIHI
ncrounuku OI1 ITY?

IIpoueaypa nposenenus

[TpoBoauTCs B ycTHOM opme 1o OuseraM B BUE MOATOTOBKU U U3JI0KEHHUS Pa3BEPHYTOrO OTBETA.
Bpems Ha noarorosky cocrasiser 60 MUHYT

L. Ilepeuens Komnemenyuit/uHOUKaAmMOpPoO8 u KOHMPOAbHBIX 60RPOCOE NPOGEPKU PE3YTbM AN 08
0CGOCHUA OUCUUNIUHDI

1. Komnerenuus/Muauxarop: M/1-3nk-1 JleMOHCTpHpyeT MOHMMaHNE HAYYHBIX TPOOIEM B
001acTi PyHKIIMOHUPOBAHHSI BHICOKOBOJIBTHBIX SHEPTeTHUECKUX OOBEKTOB

Bonpocsl, 3aganus
1.buaer 1

Teopernyeckas 4acTb

1. Cucremsl onepaTuBHOro noctossHHOro Toka (COIIT) 00bEeKTOB SHEPreTUKU U UX COCTaB.
OcnoBuble ¢pyHKuuH, BeinoiaaseMbie COIIT u npeabaBasiemMble K HUM TpeOOBaHMUSL.
XapaktepHble HapymieHus: GpyaknuonupoBanue ooopynoBanust COIIT mpu skxcrmyaranym,
MOCJIEICTBHS aBApPUMHBIX PEKUMOB paObOTHI.

2. TpeOoBaHHS K HKCIUTYaTalHOHHO-TEXHUIECKOH TOKYMEHTAIIUN U KOHTPOJIHPYEMbIC
napaMeTpbl MOJTHUE3ALIUTHI.

3amaua:

PaccuuTaiiTe AeiicTByroIee 3HaUEHNE HAMIPSKEHHOCTH JIeKTpruueckoro mosst (D11)
npoMbIUIeHHON 9acToThl (ITY) mo1 0IMHOYHBIM THHHBIM (ha3HBIM MPOBOJIOM Ha BHICOTE
h0=1,8 M HaJ MOBEPXHOCTHIO M/ICATLHON TIAJIKON 1 IPOBOIsAIIei 3emin. [IpoBo moaBerieH
Ha BbicoTe h=8 M, umeeT paanyc R=0,015 M, K HEeMy NPHIIOKEHO ACHCTBYIOIIEE HAIPSHKECHHUE
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U=127 kB. CxonbKko BpeMeHH MOXKET paboTaTh B TAKOM I10JI€ TIEPCOHAI, 0OCITY>KUBAIOIIHNA
nucrounuku OII IT4?
2.buner 2

Teopernueckasi 4acThb

1. Cucremsl onepatuBHOro noctossHHOTO ToKa (COIIT) 00beKTOB 2HEPreTHKH: TIEpEUEHb
pab6ot o auarnoctuke COIIT, koHTpoIUpYyEMbIE TapaMeTPbl, IEPUOJUIHOCTD MPOBEACHUS,
XapakTepHbIe JeeKThl, 0OHApYKUBAaEMBbIE MTPHU BU3yallbHOM ocMoTpe obopynoBanusi COIIT,
HEJIOCTATKU UCIIOJIHUTEILHON CXEMBI.

2. [lepeueHs mapamMeTpoB U NEPUOAUYHOCTH IPOBEACHUS TUATHOCTUKU CUCTEMBbI
MOJIHHE3aIUTHI.

3amaua:

PaccuuTaiitTe AeiicTByoIee 3HaUEHNE HANTPSHKEHHOCTH MarHuTHOTO 1ot (MIT)
npoMbIUIeHHON 9acToThl (ITY) o1 0IMHOYHBIM UTHHHBIM (ha3HBIM IPOBOJIOM Ha BHICOTE
h0=1,8 M HaJ MOBEPXHOCTHIO M/ICATLHON TIaJKON 1 HEMpoBOAsIIeH 3eMin. [IpoBoa moaBemicH
Ha BbicOoTe h=8 M, B HEM IPOTEKAET ICKTPUUCCKHUI TOK C JICHCTBYIOIIMM 3HAYCHUEM CHJIBI
Toka 1=350 A. CkoJbKO BpeMeHU MOXKET paboTaTh B TAKOM I10JI€ TIEPCOHAI, OOCTYKIUBAIOIIHI
ucrounuku MII I14?

3.buner 3

Teopernveckasi 4acThb

1. CucreMsnl OIICPaTUBHOI'O IIOCTOSAHHOI'O TOKA 00BEKTOB OHCPICTUKU: METOAbI OIIPEACIICHUA
EMKOCTH aKKyMYJISTOPHBIX OaTapeii, onpeaeneHue TEXHUIECKOT0 COCTOSHUS 3apsiAHO-
NO/13apSAIHBIX YCTPOICTB M CTa0MIIN3aTOPOB HAIPSKEHUS, YCTPONUCTB KOHTPOJIS U30JISALUU U
MOMCKA «3E€MJIN», KOMMYTAlIMOHHO-3aIIUTHOM anmnaparypsbl, yCTPOHCTB 3aIlUThl OT
VMITYJIbCHBIX IIEPEHANPSIKCHUM.

2. MeToaunka u3MepeHHsi UMITYJIbCHOTO COMTPOTUBIICHUS 3a3eMJISIONINX YCTPOUCTB CUCTEMBI
MOJIHHAE3aIIUTHI.

3anaua:

PaccuuTaiite neficTByloliee 3HaueHUE HAPSHKEHHOCTH AneKTprueckoro nois (1)
npoMbInuieHHON yacToThl (ITY) mox 0IMHOYHBIM JUTMHHBIM (p)a3HBIM IPOBOJOM Ha BBICOTE
h0=1,8 M HaJ MOBEPXHOCTHIO UICaTBHOM IIIAIKOM 1 MpoBo e 3emin. [IpoBox moaBemieH
Ha BbicoTe h=10 M, umeet paguyc R=0,025 M, k HeMy IPUIOKEHO ICHCTBYIOIIEE HAPSHKEHUE
U=127 xB. Ckosbko BpeMeHH MOKEeT paboTaTh B TAKOM I10JI€ EPCOHAN, 00CITYKUBAIOIINN
ucrounnku D11 TTH?

4.buier 4

Teopernyeckas 4acTb

1. Cucremsl onepatuBHOTro MocTosHHOTO ToKa (COIIT) 00beKTOB SHEPTreTUKU: METOIUKA
M3MEpPEHUI U pacueToB TOKOB KOpOTKOro 3amblkanus B cetu COIIT.

2. VI3amepuTenbHbIe KOMITIEKCHI ISl TUArHOCTUKU CHCTEM MOJTHUE3AIINTHI.

3agava:

PaccuuTaiite nelicTByrolee 3HadYeHUE HANPsHKEHHOCTH MarHUuTHOTO 1oJist (MIT)
npoMbInuIeHHON yacToThl (ITY) mo1 0IMHOYHBIM JUTMHHBIM ()a3HBIM IPOBOJIOM Ha BHICOTE
h0=1,8 M HaJ MOBEPXHOCTHIO UACAITFHON TITAJKON U HENpOBo el 3emin. [IpoBoa moaBemexH
Ha BbicoTe h=12 M, B HEM MPOTEKAET ANEKTPUICCKUI TOK C ICHCTBYIONIMM 3HAYCHUEM CHIIBI
toka 1=600 A. CkoIbKO BpEMEHH MOXKET paboTaTh B TAKOM I10JI€ TIEPCOHAII, 00CTYKUBAIOIIUI
ucrounuku MIT IT4?

5.buier 5
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TeopeTuyeckas 4acTb

1. Cucrembl OnEpaTUBHOTO MOCTOSIHHOTO TOKa 0OBbEKTOB YHEPTETUKU: ONPEACIICHUE COCTOSHUS
KOHTaKTHBIX COCIMHCHH, TPOBEPKA OTKJIFOYAIONIEH CIIOCOOHOCTH, YYBCTBUTEILHOCTH U
CEJICKTUBHOCTH 3aIlIUTHBIX alapaToB; MIPOBEPKA TEPMUUECKON CTOMKOCTU U HEBO3TOPAaeMOCTH
3JICKTPOTPOBOJIKY U KaOETbHBIX JTUHUH.

2. MeToauka npoBeCHISI IMUTAIMOHHBIX U3MEPEHUI Ha 00BEKTaX YJHEPTCTUKH.

3amaua:

PaccuunTaiiTe AeiicTByOIIEe 3HaUEHNE HATIPSKEHHOCTH dJIeKTprudeckoro mostst (O11)
npoMbIIeHHON 9acToThl (ITY) o1 0IMHOYHBIM UTHHHBIM (ha3HBIM IPOBOJIOM Ha BHICOTE
h0=1,8 M HaJ MOBEPXHOCTHIO MCATLHOM TIAJKON 1 IpoBoIsIeii 3emitd. [IpoBo moaserieH
Ha BbicoTe h=7 M, umeeT paaunyc R=0,01 M, kK HeMy IPUIOKECHO ICHCTBYIOIIECE HAMPSHKCHUE
U=64 kB. CKkoJIbKO BpeMEHH MOKET paboTaTh B TAKOM I10JI€ TIEPCOHA, OOCTYKUBAFOIIIHI
ucrounuku 11 TTH?

Matepuanbl /151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Kaxoe 3nauenue Toka K3 1071KHO HCTI0Ib30BaTHCS MPU IPOBEPKE TEPMUUECKON CTOMKOCTU
KaOeNbHOMN JIMHUU?
OTBeTHI:
a). 3HaUeHue MeTayuinyeckoro Toka K3 B Hauasne nunuu
0). metasunueckoro Toka K3 B koHLe TMHUN
B). IyroBoro Toka K3 B KoHIIe TUHUH
r). gyrooro Toka K3 B Hayasie nuHuM
). BEIOMpaeTcsi HauOoJblee 3HaUeHUE TeMIIepaTyphl U3 3HAUEHUHN, pACCUUTAHHBIX IS
MeTaJMueckoro Toka K3 B KOHIIE IMHUK U 1YTOBOTO TOKA B HayaJle JINHUU.
BepHsiii oTBET: 1)
2.Kakue 31auenust TOkoB K3 J10JIKHBI HCIIOJIB30BAThHCS IIPU IPOBEPKE CEIIEKTUBHOCTU
annaparoB 1 u 2 cTyneHen 3amuThl?
OTBeTHI:
a). 3HaueHue Metayunyeckoro Toka K3 B Havane nuHun
0). metasunueckoro Toka K3 B KoHIle THUN
B). MeTaJuinyeckoro Toka K3 B Havase auHUM U 1yroBoro Toka K3 B KoHIIe THHUT
r). ryroBoro Toka K3 B KoHIIe TUHUN
n). nyroBoro Toka K3 B Havase TuHUY;
BepHblii 0TBET: B)
3.B kakux ciaydasx npoBepsieTcs HeBO3ropaeMoCTh KaOeIbHOW TMHUU?
OTBeTHI:
a). anmapaTraMy 3alluThl OCHOBHOM M pe3epBHOMN 3aIIUT SBIAIOTCS aBTOMaTHYECKHUE
BBIKJTIOYATEN
0). anmaparamMH 3alUThl OCHOBHOM 1 Pe3epBHOM 3aILUT SIBJISIOTCS TUIABKUE MPEIOXPAHUTENN
B). alrapaToM OCHOBHOM 3alllUTHI SBJIETCS aBTOMATUYECKUH BBIKJIIOUATENb, allllapaToM
pE3epBHOM 3aUTHI — IJIABKUI IPEIOXPAHUTEND
T). alnapaToM OCHOBHOM 3aILIIUTHI SBJSETCS IUIABKUI MPeAOXpaHUTENb, allllapaToOM Pe3epBHOM
3aIIUTHl — ABTOMATUYECKUNA BBIKIIIOYATEb.
BepHblii 0TBET: a) U B)
4.Kax u3meHseTcsi BHyTpEHHee COITPOTHBIIEHUE aKKYMYJISITOPHOI OaTapen B mporiecce eé
JUTUTENBHOTO pa3psiaa?
OTBeThI:
a). YMEHBIIIaeTCs
0). yBeTMIHBaETCS
B). OCTaéTCSI HEU3MEHHBIM.
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Bepuslii oTBeT: 0)
5.Kaxkoit mapameTp akkymynaTopHoi 0atapeu (AB) sBisieTcst onmpenemnsomuM s mpolecca
BKITFOUEHUS DJIEKTPOMATHUTHOTO TIPUBO/IA BBICOKOBOJIBTHOTO BBIKITIOUATEIS?
OTtBeTsI:
a). BHyTpeHHee conpoTusiieHue Ab
0). HanpsDKEHHEe Ha BBIBOAAX (KOJIMYECTBO JICMEHTOR)
B). 10-Ti vacoBast éMkocTh Ab
r). TeMIepaTypa U MIOTHOCTh SJIEKTPOJIUTA.
Bepwnbrii oTBeT: a) u 0).
6.KakoBbl 0CHOBHBIC (DYHKITHH, BITTOTHsIEMbIE Ab Ha 00beKTE SHEpreTUKN?
OTBeTHI:
a). AIEKTPONHUTAHUE TOCTOSTHHOTO HAarpy3KH
0). DJIEKTpONMTAaHUE KPAaTKOBPEMEHHOM Harpy3ku
B). 9JICKTPOIUTAaHUE MOCTOSHHOM, KPaTKOBPEMEHHON M BPEMEHHOM Harpy3o0K Ipu noTepe
COOCTBEHHBIX HYX]I.
BepHsiii otBeT: 0) U B)

2. Komnerennusi/Muaukarop: UJ1-3nk-2 JleMoHcTpupyeT 3HaHUS B 001aCTH yIPaBICHUS
IPOEKTaMU, TEXHUKO-?)KOHOMHYECKOI'0 00OCHOBAHHUS IPOEKTHBIX PELICHUH U yIIpaBJiICHUs
MIEPCOHAIIOM Ha BHICOKOBOJIBTHBIX SHEPTETHYECKIX 00BEKTAX

Bonpocel, 3a1anns
1.buaer 6

TeopeTuyeckas 4acTb

1. Cucrembl onepaTuBHOrO NOCTOSIHHOTO TOKa OOBEKTOB YHEPI€TUKU: IIPOBEPKA OTCTPOUKH
3aIIMUTHBIX alIapaToB OT IIyCKOBBIX TOKOB U TEPMUYECKON CTOMKOCTH JIEKTPOMATHUTOB
BKJIFOUEHUS BBICOKOBOJIBTHBIX BBIKJIFOYATEIICH.

2. IToHSTHS SIIEKTPOMArHUTHONH COBMECTUMOCTH U 3JIEKTPOMAarHUTHOW OOCTaHOBKH.
XapakTepHble HCTOYHUKH JIEKTPOMArHUTHBIX BO3ACUCTBUI U HanboJiee YyBCTBUTEIbHbIC
peuenTopsl Ha 00bEKTaX YHEPTETUKH.

3anaua:

HaiinuTe Touky X*, B KOTOPOIi IOCTHraeTCss MAKCHMAlIbHOE 3HaYCHHUE 1ieneBoil GpyHkuuu f(X) u
snayenue f(X*) B 3aaHHOM JHana3oHe 3HAYCHUH TIEPEMEHHOM X:

f(x) =e*/x » max, x>0.

3amady cieayeT pelmTh YUCIeHHO MeToaoM HproToHa 2-Tr0 mopsiaka, mojarasi, 4To
npeenbHas HeBsi3Ka 3HaueHui X 1 f(X) Ha AByX MOC/ieIoBaTeNbHBIX IIarax METoa He MOXKET
npesbimiath 0,01 B OTHOCUTENBHBIX €IMHULIAX.

2.buaer 7

Teopernyeckas 4acTb

1. Cucremsl onepaTuBHOTro 1MocTossHHOTO ToKa (COIIT) 00beKTOB SHEPreTUKHU: TPEOOBAHUS K
HoBOMY oOopynoBanuto COIIT mpu ero pekoHCTPYKLUHU HIIH 3aMEHE.

2. UTO sABNISETCS HCTOYHUKAMH MTOCTOSHHBIX U IIEPEMEHHBIX YJIEKTPHUECKUX U MAaTHUTHBIX
noJsiein?

3agaua:

Haiigure Touky X*, B KOTOpO# JOCTUTAETCS MaKCUMalIbHOE 3HaYeHHUE 1enieBoi GpyHkimu f(X) u
3Hauenue f(x*) B 3amaHHOM AMana3oHe 3HaYEHUI IEPEMEHHOI X:

f(x)=In(x—-1)/(x —1) - max, x>1.
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3anady cienyeT pelnTh YUCIEeHHO MeTo1oM HbroToHa 2-ro nopsika, nojaras, 4ro
npenenbHas HeBsi3Ka 3HaueHuit X u f(X) Ha ABYX mociie1oBaTeIbHBIX IIarax METo/1a HE MOXKET
npesbimath 0,01 B OTHOCUTENBHBIX €IMHULAX.

3.buier 8

TeopeTuyeckas 4acThb

1. Ilonsarue aBTomMatuyeckoro BBoJ pesepsa (ABP). Tunossie cxempl ABP. Metonuka
onpenenaeHus TexHuaeckoro cocrosiuust ABP co6ctBennbix Hyx 0,4 kB.

2. Kakas gusudeckasi XapakKTepUCTUKA HIEKTPUIECKOTO OIS U TTIOUEMY OTIPEIEISIET €ro
BO3JICHCTBHE HA )KUBBIC OPTaHU3MbI?

3agauga:

Haiinure Touky X*, B KOTOpPOU JIOCTUTAETCss MaKCUMallbHOE 3HaUeHHE 1ieneBoi ¢pyukiuu f(X) u
snavenue f(X*) B 3amanHOM [quana3oHe 3HAYCHUH TIEPEMEHHOM X:

f(x) = x%e™™ - max, x>0.

3ajauy clieyeT peluTh YUCICHHO MeToAoM HbroToHa 2-ro nopsiaka, mosaras, 4to
npejenbHas HeBsi3Ka 3HaueHui X u f(X) Ha IBYX MOCIIe0BaTEIbHBIX MIArax METoa HE MOXKET
npesbiiath 0,01 B OTHOCUTENBHBIX €UHUIIAX.

4. buner 9

TeopeTuyeckas 4acTb

1. Cuctembl coOcTBeHHBIX HYX 1 (CH) 00BEKTOB 9HEPTETUKH U UX COCTAaB, OCHOBHBIE
¢ynkuuy, BeinonHseMble CH 1 nipenbsBiasieMble K HUM TpeOOBaHUS.

2. KakoB Mops/10K BEIMYUH HAMPSKEHHOCTEH SIEKTPHUUECKOT0 U MArHUTHOTO TOJIS MO/
(a3HBIMU IPOBOZAAMH BO3AYIIHBIX JTMHHUN dIIEKTporiepenadn?

3amaua:

Haiigure Touky X*, B KOTOpO# JOCTUTAETCS MaKCUMalIbHOE 3HaYeHue 1ieneBoil Gpyakuuu f(X) u
snayenue f(X*) B 3aaHHOM THana3oHe 3HAYCHHUI TIEPEMEHHOM X:

f(x) = 0,5e%*/x > max, x>0.

3anmavy cienyer pemuTh YUCIeHHO MeToIoM HbroToHa 2-T0 mopsika, mojaras, 4To
npejenbHas HeBsi3ka 3HaueHui X u f(X) Ha IByX MOCIIe0BaTeIbHBIX MIarax MeTo/a He MOXKET
npeBbiath 0,01 B OTHOCUTENBHBIX €IMHUIIAX.

5.buaer 10

TeopeTuyeckas 4acTb

1. Cucremsl co6cTBeHHBIX HYX[ (CH) 00bEKTOB 3HEPreTUKH: HEAOCTATKU UCTIOHUTENBHBIX
cxeM CH 00beKTOB SHEPreTHKH.

2. IlepeuncnuTe ¥ NOSACHUTE OCHOBHBIE CIIOCOOBI 3AIUTHI OT BO3AEUCTBHS AJIEKTPHUECKOTO
M0JIs IPOMBIIIJIEHHON YaCTOTHI.

3anaua:

Haiinure Touky X*, B KOTOPOU JIOCTUTaeTCsl MAKCUMallbHOE 3HaUeHHE TienieBoil ¢pyHkimu f(X) u
3navenue f(X*) B 3amaHHOM Juana3oHe 3HAYCHUH TIEPEMEHHOM X:

f(x) =In(x —2)/(x — 2) - max, X>2.

3amauy cieayeT penuTh YUCICHHO MeTo1oM HproToHa 2-T0 mopsiaKa, moJiaras, 9To
npesenbHas HeBsi3ka 3HaueHui X u f(X) Ha IByX MOCIIe0BaTeIbHBIX MIarax MeToja He MOXKET
npebiath 0,01 B OTHOCUTENBHBIX €UHULIAX.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.Kakum u3MepuTeTbHBIM KOMIUIEKCOM MPOBOAUTCS TMATHOCTHKA 3a3eMJISIOIINX YCTPOMCTB
ANEKTPOYCTAHOBOK?
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OTBeThI:
a). UK-1
0). UKII-1
B). K/I3-1
r). YUH-3
n). ACOIIT.
Bepurliit oTBeT: B)
2.KakuM u3MepuTeNnbHbIM KOMILJIEKCOM MTPOBOJUTCS TUArHOCTUKA CUCTEMbl MOJTHUE3AIUThHI
31anus’?
OTtBeTsI:
a). UK-1
0). UKII-1
B). K/13-1
r). YUH-3
n). ACOIIT.
BepHriii oTBET: a)
3.C nomol1bI0 KaKOro U3MEPUTENIBHOTO KOMIUIEKCA ITPOBOASATCS UMUTALIMOHHBIE U3MEPEHUS
IIpU NPOBEPKE BhINIOTHEHHS TpeboBanuit DMC?
OTBeTHI:
a). UK-1
0). UKII-1
B). K/I3-1
r). YUH-3
n). ACOIIT
BepHbiii oTBeT: 0)
4.KakuM U3MEpUTENbHBIM KOMILJIEKCOM MPOBOIUTCS TUArHOCTUKA CUCTEMBI DJIEKTPOIUTAHUS
MIOCTOSIHHOT'O TOKa
OTBeTsI:
a). UK-1
0). UKII-1
B). K/I3-1
r). YUH-3
n). ACOIIT
BepHblii oTBET: T) U 1)
5.Kakoe 3HaueHne TOKa TECTUPOBAHUS JOJKHO MPUMEHSTHCS 111 KOPPEKTHOTO OTpeIeICHUs
toka K3 Ha mmHax BBOAHOTO pacnpenenurenbHoro yerpoictsa (BPY-0,4 kB) 3nanus?
OTBeTHI:
a). 1-2A
0). 3-5A
B). 10-20A
r). 6ostee S0A.
Bepnrliii oTBeT: T)
6.Kakoe 3nauenne Toka K3 q0KHO MCIIOIB30BaTHCS IPU MPOBEPKE YyBCTBUTEIBHOCTH
3allIMTHOrO amnmapara’?
OTtBeTHI:
a). 3HaueHue MeTtanyeckoro Toka K3 B Hauane nuHumn
0). MeTayutaeckoro Toka K3 B KoHIIE THHUT
B). 1yroBoro Toka K3 B KoHIIe TMHUHU
r). ryroBoro Toka K3 B Hauasne nuHUM.
BepHbiii 0TBeT: B)
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku evtnonanenus 3nanus. Ouenka «OTIIMYHO» BoicTaBiIsS€TCS CTYICHTY,
MPaBUJILHO BBIMOJHUBILIEMY MPAKTUYECKOE 3aJ]aHue, KOTOPBIN MOKa3aJl IPU OTBETE HA BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa U Ha JOMOJIHUTEIbHbIC BOMPOCHI, UTO BIIAZICET MaTePUAIOM U3y4ECHHON
JUCITUTUIMHBI, CBOOOIHO IPUMEHSICT CBOM 3HAHHUS JUTSI OOBSICHEHUS PA3IMYHBIX SBICHUN U PEIICHHUS
3azad.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BbicTaBisieTcs CTYAEHTY,
MPaBUWJILHO BBHIOJIHUBIIEMY NIPAKTUYECKOE 33JaHUE U B OCHOBHOM IIPAaBHJIHO OTBETHBIIIEMY Ha
BOIPOCHI SK3aMEHAIIOHHOTO OUJIeTa ¥ Ha JIOTIOJHUTENIBHBIE BOTIPOCHL, HO IOMYCTHBILEMY TIPU
ATOM HETIPHHLUIHAAIBHBIC OIIUOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu gvtnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABIICTCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII

CYILIECTBEHHBIC U Jake rpyOble OMTMOKH, HO 3aTE€M UCIIPABUII UX CaM, a TAK)KE HE BBITTOJIHIII
MPAKTUYECKOE 3aJ]aHKe U3 9K3aMEHAIIMOHHOT0 OuiieTa, HO JIM00 HAaMETUJI MPaBUIbHBIN MYTh €r0

BBITIIOJTHEHU S, TMOO 0 YKA3aHUIO SK3aMEHATOpa PeIlni IPYryko 3a/1ady U3 TOTo K€ pas3zena

JUCIUTIAHBI.

1I1. Ilpaguna évicmasnenus umo2080i OUEeHKU no Kypcy

OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWU CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISFOIINX.
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