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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

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

Bnageney XKynukos C.C.
Pa3paboruuk Vaermmarop | RBOCT6a64-ZNUNKOVSS-A2C2a 72 C.C. XKynukos
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
P%]KOBOI[HTGHB o CeeneHva o Bnagensue L3N M3K H H
00pa30BaTCIIbHON Brageney, ArpanoHoBa H.J1. o
HpOFpaMMBI WUaeHTudMKaTOp R5cb2904d-DemchenkoNL-737fe09 ArpaHOHOBa
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BBIIIyCKaloIcn Brageneu TEMHWKOB A.T.
Kadeapoi Naermgmraop  Ra0abbl23-TemnikovAG-2d4dbo0 A.I'. TeMHUKOB




OBILIASA YACTD

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

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH npruHUMAaTh y4acTHe B MMPOBEACHUN HAYYHBIX UCCIEA0BaHUHN B 00J1aCTH
00BEKTOB PO ECCUOHATBHOM IeITENFHOCTH (BBICOKOBOJIBTHBIX SHEPTETUYECKIX OOBEKTOB U
KOMILJIEKCOB)
NJI-3 JleMoHCTpHpYET MOHUMAaHNE HAYYHBIX MPOOIJIEM B 00J1aCTH ()yHKIIMOHHUPOBAHUS
BBICOKOBOJIbTHBIX SHEPreTHYECKHX 00BEKTOB

2. I1K-2 CniocobeH mpuMeHsTh METO/IbI aHAIN3a, pa3pabaThiBaTh 1 000OCHOBBIBATH
YIPaBIEHYECKHE, IPOEKTHHIE U TEXHUYECKHUE PEILIECHUS IIPU IPOEKTUPOBAHNN U 3KCIUTyaTalluu
00BEKTOB PO ECCHOHATBHOM I TENFHOCTH (BBICOKOBOJIBTHBIX SHEPTETHYECKIX OOBEKTOB U
KOMILJIEKCOB)
NJI-3 JleMoHCTpUpYET 3HAHUS B 00JIACTH YIIPaBJIEHUsI IPOEKTAMU, TEXHUKO-IKOHOMUYECKOTO
000CHOBaHUS NIPOEKTHBIX PELICHUH U yIIPaBJIEHUS IEPCOHATIOM Ha BBICOKOBOJIBTHBIX
HYHEPreTUYECKUX 00BEKTaX

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. JlTabopaTopHas padota "MIMuTallnOHHOE MOJIETUPOBAHUE CHCTEM MOJHUE3AIIUTHI 3/TaHUN U
coopyxeHwuit u e€ uccnenopanue” (Jlaboparopnas paboTta)
2. JIaGoparopHas padota "VccneaoBanue aIeKTPUYECKUX pa3psiioB MO MOBEPXHOCTU
TBEPJOTO AUIIEKTPUKA, KAK MCTOUYHHUKA MOBPEXKAECHUIN H30JISIIMU BTOPUYHBIX LieneH
00bekToB 2HepreTuku" (Jlaboparopnas padoTta)
3. JJaboparopHast pabota "Pacuér u ananus cpeacrsamu Scilab snekTpomMarHuTHOM
00CTaHOBKM BOJIM3H BO3YIIHBIX JIMHUN AJIEKTPONEpeaadn BEICOKOTO HanpsKeHus"
(JIaGopaTopHnas pabora)
4. JIaboparopnas padota "Pemienue 3amau 6€3yciIOBHONM ONTUMHU3AINH cpeacTBaMu Microsoft
Office Excel npu perynnpoBaHuu 3JeKTPUUYECKUX M0JIEH YCTAHOBOK BBICOKOT'O HAMPSKEHUS "
(JTaboparopnas paboTa)

®Popma peanuzanuu: ITucemenHas pabora
1. KortponpHas padota "OnTuMu3aliMOHHBIE MAaTEMATHYECKUE MOJICIIH B
AIIEKTPOIHEPTETHKE, UX KIacCU(UKALUSA U POJIb B BEIPAOOTKE MHKEHEPHBIX U
ynpasneHueckux pemenuit”" (KonrponbHas padoTta)
2. KonrtponbHas pabora "CrienuanbHble CHCTEMBI 00bEKTOB SHEPIETUKH: ONIEPATUBHOTO
MOCTOSTHHOTO TOKa, cOOCTBeHHBIX HYX 1" (KoHTponbHas pabora)

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
AJIEKTPOIHEPTIETUKU

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 pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
IK-1 N-3nk1  HdemoncTpupyer | 3HATh: KonTponbHas padota "OnTuMu3alnoHHbIE MAaTEMATUYECKUE MOJIENIN B
HOHUMaHHe HAy4HBIX | CTPYKTYpPY M COCTaB JIEKTPOIHEPIeTUKE, UX KiIacCU(UKaLKS U POJIb B BBIPAOOTKE MHIKEHEPHBIX
npobiiem B 00JIaCTH | CIIEIATIbHBIX CUCTEM u ynpasieHuyeckux peuienuit" (KonrponabHas pabora)
(bYHKLIMOHUPOBAHUS 00BEKTOB YHEPIeTHKH, JIaGoparophas pabota "HccaenoBanue 3JeKTPUYECKUX Pa3psiioB 110
BBICOKOBOJIBTHBIX BBITIOJTHSEMbIC UMH MIOBEPXHOCTHU TBEPJOTO AUIIEKTPUKA, KAK UICTOYHHUKA MOBPEXKICHUIN
SHEpPreTU4ecKux 0ObeKTOoB | QyHKUMHU, TpeOOBaHMUA, M30JIALMY BTOPUYHBIX 1ienel 00beKkToB sHepreTuku" (JlabopatopHas
MIpeabIBIsIEMbIE pabora)
HOPMaTHUBHO-TEXHUYECKON JlaboparopHas pabota "Pacuér u ananus cperncrtsamu Scilab
nokymenTtanueiit (HT) 9JIEKTPOMArHUTHON 0OCTaHOBKH BOJIHM3HM BO3IYIIHBIX JTMHUH
TEXHUUYECKNE CPEICTBA U aJIeKTpoIepeay BeICOKOro HanpsbkeHus" (Jlabopatopnas pabora)
METOAMKH TUArHOCTUKU
CHeLHAIbHBIX CHCTEM
00BEKTOB PHEPIETUKH,
yctaHoBiieHHble HT/]
HOPMHPYEMBIE TapaMETPBI
YMers:
OTIpeAeATh NapaMeTphbl
CHeLHAIbHBIX 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

IIOCJIEACTBHS, K KOTOPBIM OHU ITPUBOJAT.

4.IlepedeHb napamMeTpoB, HEOOXOAUMBIX IS
OIIpEAEIIEHUS] TEXHUYECKOTO COCTOSTHUS
aKKyMyJIATOpHOM Oatapeu. BusyanbHsiil ocmotp Ab,
XapakTepHble 1e(EKThI.

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

6.MeTo/1bI OIIpEIENIEHNE EMKOCTH aKKyMYJISITOPHOM
Oarapeu 1o BHYTPEHHEMY COIPOTUBIIEHUIO.
JIByXuUMIyJIbCHBIM 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: KoOHTponbHas paboTa CYMTASTCs BHITTIOTHEHHON
Ha OIEHKY «XOpOIIIOY, €CIIH OTBETHI HA BOITPOCHI PACKPHITHI HETIOJIHO WUJIH C HEOOIBIIUMHU
3aMeUYaHUSIMU

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax.: 60
Onucanue xapaxmepucmuxu evinoanenus: shanus: KoHTpoJIbHas padoTa CYUTACTCs BBITOJTHESHHON
Ha OLIEHKY «Y JOBIIETBOPUTEIHHOY», €CIIM OTBETHI Ha BOMPOCHI PACKPBITHI HETIOJHO U ¢ TPYOBIMU
omnOKaMu

Oyenka: 2
Onucanue xapakxmepucmuxu evinoanenus shanus: KoHTpoJbHas padoTa CYUTACTCS BBIITOJTHESHHON
Ha olleHKY «HeymoBIeTBOPUTEIIBHOY, €CIIM OTBETHI OTCYTCTBYIOT WJIH HE COOTBETCTBYIOT
MOCTaBJICHHBIM BOIIPOCaM

KM-2. KontpoJsbHas padora "OnruMu3aliMOHHbIe MAaTEMATHYECKHE MOIeJIN B
3JIEKTPOIHEPreTHKE, HX KJIaccu(PUuKAIKs U POJib B BLIPA0OTKEe HHKEHEPHBIX U
yIpaBJieHYeCKUX pelieHnii"

®opmbl peaausanun: [lucemennas padbora

Tun kouTposabHOro Meponpusitusi: KonrponsHas padora

Bec konTposbHoro meponpustusi B BPC: 20

IIpouenypa npoBeneHusi KOHTPOJIBHOIO MEPONPUATHA: BapuaHT 3a1aHusl BBIIAETCS CTyACHTaM
B aynutopuu nubo0 BeIckutaeTcs mouytod OCOIIL. 3a vac oOydaromuecs: JOKHBI B THCHMEHHOM
BUJIE MOJTOTOBUTH CBOE PELIEHHME U CllaTh Ha MPOBEPKY IpernojaBaTenio (Mpu AUCTAaHIMOHHOM
¢dopmaTe 00ydeHMsI OTBETHI BBICBUIAIOTCSA B BHAE (OTO-0TYETA WM OTCKAaHHUPOBAHHOTO PELLEHUS
nourori OCOII)

Kparkoe cogep:xanue 3ajanus:
ITpoBepka 3HaHUI CTYAEHTOB 110 TeMe “ONTUMHU3aLMOHHBIE MaTEMaTHUYECKUE MOJEIN B
AIIEKTPOIHEPIEeTUKE, UX KJIACCU(PUKALINS 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 M 1.Yto Takoe anekTpuueckoe nojue? Yto sBisercs
METOJUKHU JIMarHOCTUKHU ucrouHrukoM D11 mpu MOCTOSTHHOM U

CHEIHAbHBIX CHCTEM OOBEKTOB MEPEMEHHOM HaNpsHKEHUU?

SHEpPreTuku, ycranoBieHHble HT/] 2.Kakas ¢usndeckas xapakrepuctuka Il onpenenser
HOPMHUPYEMBIE TTAPAMETPhI €ro BO3/ICCTBUE HA KUBBIE OPTaHU3MBbI?

KaxoB gu3nyeckuii cMbICII 3TON XapaKTEPUCTHKU?
3.KaxoB nopsaok BenuunH Hanpspk€HHOcTH D11 ox
¢azubiMu poBoamu BJI?

4.B uéM cocTOUT MaTeMaTH4ecKasi MOZEIIb,
ucnonb3yemas st pacuéta OI1 [TY mox dhazapiMu
npoBoaamu BJI?

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

6.B 4éM cocTonT NpUHIMN AEHCTBUS
NEKTPOCTATUYECKOTO 3KpaHa?




7 INosicaute, kak OI1 ITY HaBOIUT TOKHM B HAXOSIIIEMCS
B HEM >)KMBOM OpraHusme?

8.Kakue Hopmbl o gonyctumbiM 3HaueHusM 11 1Y u
BpEMEHHU NpedbIBaHus B HEM Bam

H3BECTHHI?

9.Yto Takoe maruuTHOE 1ojie? UTo saBseTcs
ucrouynukoM MII npu moCTOSHHOM U TEPEMEHHOM
HanpspKeHun?

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

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

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

13.B uém cocTouT MareMaTHdecKas MOJIENb,
ucnonbzyemas st pacuéra MII [TY nox dazasiMu
npoBojamu BJI?

14 . Ha3oBuTe 1 NOSICHUTE OCHOBHBIC CIIOCOOBI 3aIIUTEL OT
Bozaeiicteusg MIT ITY.

OnucaHue MKAJbI OLleHUBAHUS:

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

Oyenka: 4
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoinenus sHanus: KoHTponbHas paboTa cUUTaeTCs BHITOTHEHHON
Ha OIIEHKY «XO0pOIIO», €CITM OTBETHI Ha BOTIPOCH! PACKPHITH HETIOTHO WIIH ¢ HEOOIBIIUMHU
3aMEYaHUSIMHU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku vinonnenus snanus: KonTpoabHas paboTa cCuMTaeTCs BHIIOIHEHHOH
Ha OIIEHKY «Y JOBJIETBOPUTEIIbHOY, €CJIM OTBETHI HA BOIIPOCHI PACKPHITHI HETIOJIHO U C IPpyOBIMU
omnoKaMu

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus sHanus: KoHTponbHas paboTa cuuTaeTcs BHITOTHEHHON
Ha OIleHKY «HeyIoBIeTBOPUTEIIBHOY, €CITH OTBETHI OTCYTCTBYIOT WJIH HE COOTBETCTBYIOT
MOCTaBIEHHBIM BOIIPOCaM

KM-3. JIabopaTopnasi padora ""HccieqoBanne 3/1eKTPUYECKUX Pa3psioB 10
NOBEPXHOCTH TBEPAOIo AUIICKTPHKA, KAK HCTOYHHKA MOBPEKACHUI H30JISIIIUA BTOPUYHBIX
uenei 00bEKTOB YHEPreTUKH"

®opmbl peaju3anmu: 3alnTa 3a1aHus

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHusi KOHTPOJIbHOIO MeponpusATHs: BrimonHeHue 1abopatopHoi paboThl, a
TaK)K€ OMPOC Ha 3HAHUS AIIEKTPUUYECKUX pa3psioB, MPOTEKAIOIUX MO IMOBEPXHOCTH TBEPAOIO
JUDJIEKTPUKA




Kpatkoe cogep:xanue 3aganus:

MHoroo6pasue U30ISUOHHBIX KOHCTPYKIIUHN C TBEPABIM AUIIECKTPUKOM MOXKET OBITh
CBEJICHO K TPEM XapaKTepHbIM cirydasM. Ha puc. 1,a mokazano pazMeleHue JU3JIEKTPUKOB B
0IHOpOoIHOM Touie. [ToBepXHOCTh pazziena AUAIEKTPUKa U BO3AyXa PACIOI0KeHa BAOIb
CUJIOBBIX
JUHUM 31ekTpuyeckoro nois. Ha puc. 1,0, B moka3aHo mojioskeHUE AUAJIEKTPUKA B
KOHCTPYKIUAX
C HEOJHOPOIHBIM MosieM. B nepBoM citydae (puc. 1,0) Bo Bcex ToOUKax MOBEPXHOCTH
JIADJIEKTPUKA,
3a UCKITIOYEHHEM OYEHb MaJIbIX €€ YUaCTKOB BOJIM3H 3JIEKTPOOB, TAHT€HIIMATIbHAS
COCTaBIISIONIAs HAMPSHKEHHOCTH HOMs Et mpeoOmanaeT Hal HoOpMabHOU cocTaBisitomieid En. B
npyrom ciydae (puc. 1,8), .Ha060pOT, HOpMaJibHasl COCTABJISAIONIAsi MHOTO OOJIbIIIE
TAHT€HIMAJIbHOW COCTAaBIISIIOLIECH HAIPSAKEHHOCTH I1OJIA.

Figure 1 Puc. 1. XapaKTepHble pacno/sioXXeHUs TBePAO0ro AN3/IEKTPUKA B I/IEKTPUUECKOM none.
1 —aneKkTpopabl; 2 — AUINEKTPUK.

B 3aBucumocTH ot (1)OpMI>I QJICKTPHUYCCKOI'O I10JIA I'NIaBHOC BJIIMAHHUE HA XapaKTCP pa3BUTHUA
pa3psijia U Ha 3HAUYCHHUE Pa3psATHOTO HAMPSHKEHUS OKa3bIBAIOT Pa3IHUHbIe (DAKTOPBHI.

1. IndJieKTpUK, NoMelnleHHbIN B OTHOPOIHOM MoJie (puc. 1,a), kazanock Obl, HE
Hapyuaer
MOCTOAHCTBA HAIIPAXKCHHOCTHU IMOJIA, U TIO3TOMY €CTCCTBCHHO OBILJ10 OBl MMpeaAIoI0XUTh, YTO
po0oil TakOro MPOMEXyTKa MOXKET IPOU30MTH B JTFOOOM MECTE U pa3psiAHOE .HaNpsKEHHUE
OKa>XCTCA TaAKUM K€, KaK U JJI YUCTO BO3AYIIHOI'O IIPOMCIKYTKA. OI[HaKO B
NeMCTBUTEIBHOCTH
paspsa IporuCXOoJUT BCCTJa IO MOBEPXHOCTU JUDJICKTPUKA U ITPHU HAIIPSKCHUH, Ooee HHU3KOM,
4YeM B BO3/1yIIHOM IIPOMEKYTKE.

3HAUUTENbHYIO POJIb B CHUKEHUU Pa3psIHBIX HANIPSHKEHUI UrpaeT aacopOrupoBaHHas
JMBJIEKTPUKOM BJlara, B KOTOPOH COZiep KaTcs IUCIOIMPOBAHHbIE HOHBL. B anekTprudyeckom
nosue
CPaBHUTENIBFHO MEIJICHHO U3-3a MaJIOil MPOBOAMMOCTH YBIAKHEHHOTO CJI0S1 TPOUCXOTUT
nepepacnpeziesieHle 3aps10B Ha MOBEPXHOCTHU AnUAIeKTpHKa. [Tone BOIM3U 31€KTpo10B
YCUJIMBAETCS, a B CEpEINHE TIPOMEXKYTKa ocimadisercs. B pe3ynbrare sToro 3HaYeHne
paspsaIHOrO
HaNpsDKEHUs: yMeHblnaeTcs. MaTtepuarsl, o0naatoniye 00bIIoi MoBepXHOCTHON
TUTPOCKONMYHOCTBIO (CTEKII0, OakenTu3upoBaHHas Oymara), 1atoT 0oJbIlee CHUKEHUE
pa3psAaHBIX
HanpsOKEHUH, 4eM MaJIOTUTPOCKONTMYHbIe MaTepHaibl (mapadus, Bunumiact). [lpu
HMITYJIbCHOM
HaNpsHKEHUH JIEKTPUYECKOE 10JIe B IPOMEXKYTKE HE YCIIEBAET CYIIECTBEHHO UCKA3UThCS, U
MMO3TOMY pa3pAAHOC HAIIPAKCHHUE CHUXKACTCS B MeEHBIIIeH MEpPE, YEM IIPU MMOCTOSIHHOM U
NEPEMEHHOM HaIPSDKEHHSX.

ITomumo YBJIIQXKHCHHS ITOBEPXHOCTU JUIJICKTPHUKA 0O0JIbIIIOE BIUSHUAE Ha 3HAUECHHUE
pa3psAIHOrO HAMpPSHKEHUS MOTYT OKa3bIBaTh BO3AYIIHBIE IPOCIONKH MEXY JTUIICKTPUKOM U
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ANIEKTpOaMU. B 3THX MUKpO3a30pax u3-3a pa3HUIIBI B TUAIEKTPUIECKUX MPOHUIIAEMOCTSIX
BO3/yXa M TUDJICKTPHUKA CO3/IaeTCSI MECTHOE YBEIIMUYCHNE HAMIPSHKEHHOCTH T0JISI M BOSHUKAET
MOHM3AIMOHHBIN rporiecc. [IpoayKThl HOHU3AIUY, BBIXO/IS Ha TIOBEPXHOCTH JTUAICKTPUKA,
CO3JIaI0T MECTHOE YCHJICHUE JICKTPUIECKOTO IOJIS, YTO MPUBOAUT K 3HAUUTEILHOMY (MHOT A
BJIBOC U OOJIBIIIC) CHIDKCHUIO Pa3psAHOTO HAPSHKEHUS.

B peanbHBIX N30JIAIUOHHBIX KOHCTPYKIMSX TBEPABIA TUICKTPUK PEIKO PACIIONIaraeTcs B
OJIHOPOAHOM T10Jie. Yare KOHCTPYKITHS, MOKa3aHHAast Ha puc. 1,a, HCTIOIB3yeTCs IS
UCCIICIOBAHHS XapaKTEPUCTHK pa3psizia Mo MOBEPXHOCTH TUJICKTPUKA.

2. PacnoJio:keHune qU3JIEKTPUKA MO pUc. 1,0 XapaKkTepHO /Jis OMOPHBIX H30JISITOPOB.
DJIEKTPUYECKOE MOJIE B 3TOW KOHCTPYKIIMU HEOJHOPOTHO, TIOATOMY Pa3psAHbIC HAPSHKCHHS
HIKE, YeM B cllydae, IOKa3aHHOM Ha puc. 1,a.

['urpockonuveckre CBOMCTBA JUAJICKTPUKA MAJIO BIUSIOT Ha pa3psIHbIC HAPSIKCHUS
OTIOPHBIX H30JISITOPOB, MMOCKOJIBKY TIPOIECCH T1a UX YBIAXXHEHHOW MOBEPXHOCTH MOTYT JIHIIb
HECKOJIbKO YBEIIMYUTH M 0€3 TOT0 3HAUYUTEILHYIO HEOJHOPOAHOCTH oJisi. HerutoTHoe
MIpHUJICTaHHE
JUBJICKTPUKA K DJIEKTPO/IaM B pEATbHBIX KOHCTPYKIIUSIX YCTPAHSIETCS C TIOMOIIBIO
[EMEHTHPYIOIIUX 3aMa30K MJIH 3JJaCTHYHBIX TPOKIAJIOK.

HwxHuii anextpon (haaHer) ormopHOro U30JsITopa OOBIYHO OBIBACT COSIMHEH C
323€MJICHHBIMH KOHCTPYKIIHSIMH, UMEIONUMU 3HAYUTEIbHBIC pa3Mephl. BeneacTBue aToro
HAIPSHKCHHOCTD T0JIs1 Yy (pilaHIa yMEHBIIIACTCS U Pa3psil HAYMHACTCS C APYroro AJIEKTPoaa
(manku), HAXOISAIIETOCS 110 BBICOKUM MOTCHIIUAIOM. Y MEHBIIICHUE HAMPSHKCHHOCTH TTOJIS
BOJIM3HM MIANKU TIOCPEICTBOM CO3/[aHUsI BHYTPCHHETO HIIM BHELTHETO YKPaHa MO3BOJISICT
CYIIECTBEHHO YBEIIMYUTH Pa3psIHOC HAIPSDKEHUE H30JIATOPA.

3. B kOHCTpYKIMH 110 pHC. 1,B, XapaKTEePHOIi AJ1sl POXOIHBIX U30JIITOPOB, Y
KOPOTKOTO
AJIEKTPOJIa IPH OTHOCHTEIBHO HEOOJIBIIIOM HANPSHKEHUU BOSHUKAET KOPOHHBIN pa3psijl B BULIC
MIOJIOCKH POBHOTO M HESPKOTO cBeueHUs. [Ipy yBeIMYeHUH HAIIPSHKCHUS 001acTh
KOPOHUPOBAHUS
pacumpsieTCsl ¥ Ha TOBEPXHOCTH JUAJICKTPHKA MMOSBIISIOTCS MHOTOUNCIICHHBIE
crmabocBeTsImuecs
KaHaJIBI (CTPUMEPHI ), HAITPABJICHHBIC B CTOPOHY MTPOTHBOIOJIOKHOTO JIEKTPO/IA.

B paccmarpuBaemMoii KOHCTPYKIIMU B OTIIMYHE OT IPYTHX YCTPOUCTB CTPUMEPHBIEC KaHAJIbI
UMEIOT 3HAYUTEILHO OOJIBIITYI0 eMKOCTh IO OTHOIICHHIO K TIPOTHBOIIOJIOKHOMY JJICKTPOY.
BcnenctBue 3Toro yepes HUX MPOXOAUT CPABHUTENHHO OonbIioi Tok. [Ipu onpeneneHHoM
3HAUEHUH HAMPSHKSHUS TOK BO3pPAcTaeT HACTOJIBKO, YTO TEMIIEpaTypa CTPUMEPHBIX KaHAIOB
CYIIIECTBEHHO YBEIMYMBAETCS M C HUX CTAHOBUTCS BO3MOXKHOM TepMHUEcKas HOHHU3aIus. B
pe3ysbTaTe 3TOro KaHajbl pa3psjia MpeoOpa3yroTCs: COMPOTUBIICHUE X PE3KO MMaJIaeT,
WHTEHCUBHOCTH CBEUEHHS BO3pacTaeT. TepMUYecKd HOHU3UPOBAHHBIEC KaHAbI,
pa3BHUBAIOIIHECS
0 MOBEPXHOCTH JUDIIEKTPHKA, HA3BIBAIOTCS CKOMB3AIIUMU Pa3psIaMu.

[TageHwe HANIPSHKEHUS HA KaHAIAX «CKOJIB3SAIINX Pa3psiIoB HEBEIIMKO, TIO3TOMY TIOUYTH BCE
HATPSDKEHUE OKA3bIBACTCS MPHUIIOKEHHBIM K HETIEPEKPBITON YacTH MpoMexyTka. [lrHa
CKOJIB3SAIINX PA3PsIOB OYCHB OBICTPO YBEIIMUNBACTCS C IMOBBIIICHUEM HAIPSHKEHUS, H ITPOIIECC
3aBepIIaeTcs MOJHBIM MEPEKPHITUEM TPOMEKYTKA MEKIY IIIEKTPOIaMHU.

UYem OoJtpllie 3HAUCHUE TOKA B KaHAJIE CKOJIB3SIIET0 pa3psijia, TEM BBIIIC TPOBOIUMOCTh
KaHaja U BhIIIE HANIPSDKEHUE Ha OCTABIICHCsS HEMEPEKPHITONH YacTH MIPOMEKYTKa, TeM ObIcTpee
pacTeT JIMHA CKOJIB3SIIECTO pa3psjia U HIKE OKa3bIBACTCS HAMPSKCHHUE TEPEKPBITHS.

[Tpu nepeMeHHOM HANPSHKEHUU TOK OMPEENsIeTCss EMKOCTBIO KaHaja pa3psiaa 1o
OTHONICHHIO K IIPOTHBOITOJIOKHOMY JIEKTpoay. OUeBHIHO, YeM OOJIbIIE €eMKOCTh, TEM HIKE
JOJKHO OBITH Pa3psIHOE HAMPSDKEHUE, KOHEUHO, TIPH MOCTOSTHCTBE PACCTOSTHUS MEXKTY
AJIEKTPOJIAMH TI0 IIOBEPXHOCTHU JAUDJICKTPHKA.

B kauecTBe BeIMUMHBI, XapaKTePU3YIOIIEeH EMKOCTh KaHala, IPUHUMACTCS yIeIbHAS
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MOBCPXHOCTHAA EMKOCTb, T. €. CMKOCTb CJUHUILIBI TIOBCPXHOCTH, 110 KOTOpOﬁ Pa3sBUBACTCA
paspsin,
110 OTHOLIEHUIO K IIPOTUBOIOJI0KHOMY MIEKTpOoy. [I0CKONIBKY ynenbHas IOBEPXHOCTHAS
€MKOCTh 00paTHO IPOTIOPIUOHATIBHA TOJIIIUHE TUAICKTPUKA [ |, pa3psaHOe HAPSHKCHHUE
MOJKET
OBITh BBIPAXKCHO KaK

Up =k -d™ Q)

[Tpu HEM3MEHHBIX TONIIMHE U MaTepHUaie UIJICKTPUKA pa3psIHOC HANPSIKCHUE 3aBUCHT OT

paccTostHus [ M@Ky 2JIEKTPOIaMU TI0 TTOBEPXHOCTH AUIIICKTPHKA

Uy =kq-I" (2)
B 0011IeM cliydae

U, =k-d™-I" 3)
ky, kg, [0, [, [J — MOCTOSIHHBIE JUISI pAaCCMATPUBAEMOU KOHCTPYKIIMH BETTUYHUHBI.

OINUCAHUE YCTAHOBKHU U OBBEKTOB UCIIBITAHUSA

[IpuHuMnUanbHas 3JEKTPUUECKas CXeMa YCTaHOBKH IpejcTaBiieHa Ha puc. 2. lcTouHukoM
HaANPSDKEHUS IPOMBIIUIEHHON YaCTOTHI CIY>KUT HCTIBITaTeNbHbIN TpanchopmaTop Tp Ha 140
kB
(meficTByromee 3HaueHue) Tuna TBO-140/50, umeronuii HOMUHAIBHBIH KOod(hQuIreHT
Tpancopmanuu [ T=525. HampsokeHue ero peryaupyercs ¢ MoMOIIbI0 aBTOTpaHchopMaTopa
ATp
U U3MepsIeTCsl Ha CTOPOHE HUBIIETO HAMPsHKEHHUS BOIBTMETPOM V (AeCTBYIOIIEE 3HAUCHHE).
Pesucrop R ciykut amst 3amuthel TpanchopMaTopa oT OOJIBIIMX TOKOB U OOJIBIION KPYTH3HBI
cpe3a HaIpsKeHUsI IPU MEPEKPHITUN 00BEKTa UCTIBITAaHUH OOBEKT.

Beoikmrouatens Bl ciyxut 111 KOMMyTaluy HapsKEHUST UCIIBITATEIbHON YCTaHOBKH.

Brikmrouarens (aBToMatudeckuii) B2 mpennazHayeH sl AUCTaHIIMOHHOTO OTKIIIOUEHUS U
BKJIIOUEHUS TpaHc(hopMaTopa BEICOKOTro HanpskeHus Tp, a pyounbHuUK P — mu1st coznanus
BHUJMMOTO pa3pbiBa B LIENU €TI0 MUTAHUS.

Yactp, ycTaHOBKH, paboTarolas Ipu BHICOKOM HalpsbKeHUHU (00BeeHa MyHKTUPOM Ha pUC.
2), pacroJio)keHa I1a UCTIBITATEIbHOM I10J1e, KOTOpOe 000PYAOBAaHO YCTPOHCTBOM JIJIst
3a3eMJICHUS
BBIBOJIOB BBICOKOT'O HampsKeHUs. J[BepH Orpa)kIeHus UCIIBITaTEIbHOTO MOl CHAOKEHBI
0JIOKHPOBKOW, KOHTaKThl KOTOPOU BKJIIOUEHBI B 1IETIN yIIpaBJIeHUs BbIKItouaTesneM B2.

47

Figure 2 Puc. 2. MpuHuMnuanbHaa cxema yCTaHOBKM.

JU1d n3y4eHus pa3psAHbIX HAPSHDKEHUH B OJTHOPOJIHOM I10JI€ UCIIONIBb3YETCSl IPOMEXKYTOK
MEXy IBYMs AMUCKaMH C 3aKpYIJIEHHBIMU KpasiMu (puc. 1,a). B mpoMexyTok nmomemarorcs
JURJIEKTPUYECKUE LIUIMHIPBI PA3HOU BBICOTHI, CJIEIIAHHBIE U3 TUTPOCKOIMYHOIO U
MaJIOTUTPOCKOMIMYHOIO MaTepUasoB.

Pa3psnHple HanpsHKEHUS 10 MOBEPXHOCTU AUDJIEKTPUKA B HEOJHOPOIHOM I10JIE C
npeo0iaaroliell TAHreHIMAIBHOM COCTaBIISIIONIEH HAIPSKEHHOCTH N3Yy4aloTCs Ha
KOHCTPYKLUH,

MOKa3aHHOM Ha puc. 3. DIEKTPObl MPEACTABISAIOT CO00M MeTamniyeckue koipua 1. B
KaueCcTBe
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TBEPJOTO AMAJICKTPUKA HCIIONB3YETCsl CTEKIIsTHHAs TpyOka 2. O6a Koyblia MOTYT
NepeMeIaTbCs

110 TOBEPXHOCTHU TPYOKH, IIPH STOM U3MEHSIETCSl PACCTOSTHIUE MEXKTY IEKTPOJaMHu (BBICOTA
MaKETHOT'O OMOPHOTO U30JISTOPA).

] U

N~
S Sel

1

Figure 3 Puc. 3. MakeTt onopHoro usonsTtopa

Jl1st 3y4eHus HOBEPXHOCTHOTO pa3psa B HEOJHOPOAHOM I10JIe C 000N HOpMaJIbHON
COCTABIISIONIEH HAIPSHKEHHOCTH BHYTPh CTEKIISTHHOM TPYOKH 2 MOMEIAeTCsl MeTalIndecKast
TpyOKa 3 (puc. 4) Takum 00pa3oM, YTOOBI BHYTPEHHHUI KOHEI] €€ HaXOIUIICS IIPUMEPHO
IIOCpEeANHE
CTEKJIIHHOW TpyOKu. HampspkeHue momaeTcst MeXy KOJIBLIOM | M METaUIM4ecKOil TPYOKOM.
ITepememas KOJIBLIO MO NOBEPXHOCTHU CTEKIIA, MOKHO U3MEHATH PACCTOSHUE MEXIY

SIIEKTPOIAMHU.
y,[[eJ'IBHaﬂ IMOBCPXHOCTHAA €EMKOCTb B 3TOM YCTpOﬁCTBe HC U3MCHSICTCA.
U
2 / 3

Figure 4 Puc. 4. Maket npoxoaHoro usonaropa

BnusiHue BHyTpeHHET0 3KpaHa Ha pa3psAaHOe HaNpsKeHUE U3y4YaeTcsl Ha peabHbIX
OTIOPHBIX M30JISTOPAX, OJIUH U3 KOTOPBIX UMEET TaKoi 3KpaH (puc. 5).

T7/777/ 70,77 SOOI

@) 5)
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Figure 5 Puc. 5. OnopHblie n3onAaTopbl
a — C BHYTPEHHUM 3KpaHOMm 3J;
6 — 6e3 Hero.

BnusiHue yaenpHON MOBEPXHOCTHOM €MKOCTH HAa Pa3BUTHUE Pa3psAia U3y4aeTCs C TIOMOLIBIO
YCTPOMCTBA, TOKA3aHHOTO Ha pUC. 6. DINEKTPOIaMU pa3psaMu IPOMEKYTKA B 3TOM
YCTPOMCTBE
ciyxar nonycdepa [1C, Ha KOTOpyIO MogaeTCss HAPsDKEHUE, U 3a3€MIICHHAs METaJIINYecKast
ia-

CTHHA C KpyTribIM BeIpe3oM [11. DnexkTpoabl nprkaTel K TOHKOMY JIMCTY AMAJIEKTpUKa J|
(oprcrekio). Pa3psiHoe paccTosiHue Mexay anektpogamu 1 = 20 cm. Bropas 3a3zemiienHas
MeTayuinueckas riactTuia [12 MoxKeT ycTaHaBIIMBaThCS HA Pa3HBIX PACCTOSHUSX OT
[IOBEPXHOCTHU

JIUAJIEKTPUKA, YKA3bIBAEMBIX CHIENUAIbHON Ko I, u CIyKUT 111 U3MEHEHUs y1eIbHON
IIOBEPXHOCTHON EMKOCTH.

r
o5

Figure 6 Puc. 6. YcTpoiicTBO AnA U3yyeHUs BAUAHUA YAeNbHOW NOBEPXHOCTHOW EMKOCTU Ha pa3BUTUE paspaga

3AJJAHUE HA ITPEABAPUTEJIBHYIO IOAT'OTOBKY

1. Paccunrats paspsaHble HAPsHKSHUS TPOMEKYTKOB C OJHOPOIHBIM TOJIeM, JITHHOH 1, 2,
3 u4 cMm (em. JIP Nel mo xypecy TBH).

2. [lokazaTh MpUMEpHBIN X0/ 3aBUCUMOCTEN, TOJUIEKAIIMNX IKCIIEPUMEHTATLHOMY
nzydyeHuto. [Ipu aTom cpaBHUTH Oxugaemsble 3aBucuMocty . 2.1 u 2.2; 3.1 u 3.2 «3aganus
Ha

WU3MEPEHUS.

3. IToka3aTp, Kakoi BUJA JOJKHBI UMETh 3aBUcUMOCTH Il. 3.1 u 5 B norapudmuyueckoit
cucTeMe KOOPJMHAT M KakK 110 3TUM 3aBUCUMOCTSM OIpeaenuTh nocrosHuble kl, u, kd, n
dbopmyn

(Hu(2).

3AJJAHUE HA UBMEPEHMUSA

1. Ilepen Hauanom paboThl O3HAKOMHUTHCS CO CXEMOM YCTaHOBKH, PACIIONOKEHUEM €€
3JIEMEHTOB M OOBEKTOB UCIIBITAHHUS, C TIOPSAKOM ITPOBEACHUS U3MEPEHUN U TpaBUIaMHU
6e30macHOi paboTHl Ha YCTaHOBKE.

2.1. OnpenenuTs pa3psIHble HAMPSHKEHUS BO3TYLIHBIX TPOMEKYTKOB JIUHOH 1, paBHOIi 1,

2,3 14 cM MeXxay AUCKaMH C 3aKpYTJIEHHBIMU KpasiMu cM. puc. 1,a. (JimuHa mpoMexxyTKoB

yCTaHaBJIMBACTCS MO 1abJI0HaM. )

2.2. OnpenenuTh pa3psIHble HAIPSHKEHUS IPOMEXYTKOB C IIOMEIIEHHBIM MEXKIY

AIIEKTPOAAMU TBEPABIM JTUAIIEKTPUKOM. /11 3TOH 11e1M NCHOAb3YIOTCS LIMITUHAPHI BBICOTOM 1,
14



paBHO 1, 2, 3 1 4 cM (cHa4ana U3 THTPOCKONIMYHOTIO, a 3aTEM U3 MaJOTUTPOCKOITMYHOTO
TIUDJICKTPHUKA).

ITo pe3ynbraTam onbiToB ocTpouTh rpaduku Up = f(1). Onpenenuts cpegnue paspsgHbe
rpaguentsl HanpsbkeHus: Ecp = Up /1 u moctpouts rpaduku Ecp = f(1).

3.1. [Tonw3ysch yCTPOMCTBOM, ITOKa3aHHBIM Ha PUC. 3, ONPEACITUTD pa3psiAHbIC HAITPSKECHUS
10 MIOBEPXHOCTH JUAJIEKTPUKA B 3aBUCHUMOCTH OT PAacCTOSIHUSA MeX Ay 3ekTpoaamu L. Pazmep
L

yCTaHaBIUBATh B npejenax oT 4 10 12 cm.

ITo pesynbraTram onbiToB moctpouts rpaduku Up = f(1) u Ecp = f(1).

3.2. [lonb3ysAch yCTpOMCTBOM, IOKa3aHHBIM Ha pUC. 4, ONIPEAETUTH pa3psAaHbIC HANPSKEHUS
0 MOBEPXHOCTH JUAJIEKTPHKA B 3aBUCUMOCTH OT PAaCCTOSIHUSA MeXay dJiekTpoaamu L. Pazmep
L

yCTaHaBJIUBATh B npeaenax or 4 10 12 cm.

ITo pe3ynbratam onbiToB octpouth kpuBbie Up = (1) u Ecp = f(1). IlocTpoeHne BeIOTHATS
Ha OJJHUX rpadukax ¢ JaHHBIMH OMBITOM 1O 1.3.1.

3asucumocts Up = f(1) mocTpouts Takke B IorapuMuIecKux KOOpAUHATAX, MOIb3YSICh
ATHM NIOCTPOCHUEM, OIPEAETUTh 3HaYeHus K03 duumentos k1 u n B ypaBaenuu (2).

4. 3ameputh pa3psiAHbIe HAIPSHKEHUS OTIOPHBIX H30JISITOPOB C BHYTPEHHUM 3KpaHOM U 0e3
Hero (puc. 5). OnpenenuTs cpeAHUE pa3psiAHbIE TPAIUEHThI HANIPSKEHUS.

5. Ilonb3yschk yCTpOMCTBOM, OKa3aHHBIM Ha pUC. 6 ONPEAeIUTh HAPsSKEHHUE
BO3HUKHOBEHUS KOpoHbI UK, HaNpsHKeHNUE BOSHUKHOBEHHS CKOJIB3AIINX pa3psaoB Uck u
paspsaaHoe HanpspkeHue Up MpH pa3sHbIX 3HAYCHUAX YIEIbHOM MOBEPXHOCTHOHN eMKoCTH. [l
MU3MEHEHHS yJeNIbHOW MOBEPXHOCTHOW €MKOCTH 3a3€MIICHHYIO TUIOCKOCTh [12 ycTaHaBiIuBaTh
Ha

paccrosinuu d, paBHOM 2, 3,4, 5 1 6 CM OT IOBEPXHOCTHU JAUIJIEKTPUKA.

ITo nony4yenHsIM ganHbIM nocTpouTh rpaduku Uk, Uck u Up = f(d), a Taxke rpadux Ecp =
Up /I = 1(d).

3aBucumocts Up = f(d) mocTpouts B torapu(pMu4eckux KOOpAUHATaX U, NOJIb3YICh ITUM
MIOCTPOECHUEM, OIIPEAETUTh 3HaUeHus1 KoapdunuenTos kl 1 m B ypaBHenuu (1)

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

YMeTb: onpeneniaT IapameTpbl 1.00BsicHUTE, TOUEMY pa3psAHbIE HAPSKEHUS B ONBITaX
CHELHATbHBIX CHCTEM OOBEKTOB mo m.2.1 He

HHEPreTHKU € Y4ETOM TpeboBaHUM COBIAJAIOT C PE3YJbTaTaMH PaCYETOB?

HT/l n npoBoaNTh aHAJIN3 MPUYNH 2.00bscHUTE KaKMM 00pa3oM B OIBITaX IO MM.2.2 MOKHO
UX YXYALIEHUs ObLIO OBl YCTPAHUTD BIUSHUE

HEIUIOTHOT'O MPWJIETaH!sl TUAIEKTPUYECKUX LIUIMHIPOB
K 2JIeKTpoaam?

3.00bscHUTE KaKOM MaTepual Mo JaHHbIM ONbITa 11.2.2
00J1ee TUTPOCKONUYEH U YEM 3TO MOXKHO
apryMeHTHpOBaTh?

4.ComocTaBbTe CpeIHUE pa3psiAHbIE TPAIUEHTHI,
IIOJIy4YEHHBIE B OmbITax 1o 1m.2.2 u 3.1

1 00BSICHUTE PE3YJbTaThl COMOCTABICHHUS.

15




5.Ilosicaute BiMsiHKE dKpaHa B onbiTe 11.4. Kakue eme
MIPUMEHSIOT MEPBI IS

MOBBILICHUS Pa3psATHOTO HAMPSKEHUS OTIOPHBIX
H30JIATOPOB?

6.CormocraBbTe pe3yiabTaThl ONbITOB B .3.1 u 3.2 u
OOBSICHUTE MOTYICHHOE

paznuuue.

7.11Ipoananusupyiite, kak usMenstorcs Uk, Uck u Up B
OMbITax M.5 mpu yBenuyeHuu d.

OOBsICHHUTE X0 ITUX 3aBUCUMOCTEH.

8.00bsicHUTE KaKie IPUMEHSIOTCS MEPBI JIJIs
YBEJIUYCHUS HAITPSHKEHUS IEPEKPBITUSI IIPOXOTHBIX
H30JISITOPOB?

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu evblnoinenus 3Hanus: OLeHKa "0TIMYHO" BBICTABIISIETCS, €CIIN
naboparopHas paboTa BBIIIOJIHEHA BEPHO, a TAK)KE HA 3aIUTE CTYACHT MPABUJIBHO OTBETUJI HA BCE
MOCTaBIICHHbIE BOIPOCHI

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTABISAETCS, €CIU
nabopaTopHasi paboTa BBIIIOJHEHA C HEOOIBIIUMH 3aMEYaHUSIMHU, a TAK)KE Ha 3alIUTE CTYACHT
MIPaBWJIBHO OTBETHJI HA BCE TIOCTABIICHHBIC BOTIPOCHI

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISIETCA,
eciu J1abopatopHasi paboTa BBITIOJIHEHA C TPYOBIMU 3aMEYaHHUSIMH, a TAK)KE Ha 3alIUTE CTYECHT
MPABUIILHO OTBETHJI HE HAa BCE MIOCTaBJIEHHBIE BOIIPOCHI

Oyenka: 2
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "Hey10BIETBOPUTENIBHO" BBICTABIISETCS,
€CJIN 33JJaHUE BBIITOJIHEHO HEBEPHO MJIM HE BHITIOJHEHO

KM-4. JlabopaTopHasi pa6ora "MIMUTallHOHHOE MO/IeJINPOBAHUE CUCTEM
MOJIHHE3AIMTHI 31aHUH M COOPY/KeHHH H e¢ ucciegopanue"

®opMbl peanu3anmu: 3alinTa 3a1aHUsL

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpOBbHOrO Meponpustusi B BPC: 15

IIpouenypa npoBeeHUs1 KOHTPOJIbHOI0 MeponpusiTusi: BeimosHeHne 1abopaTopHOi paboTHI, a
TaKkXKe ONpOC Ha 3HAHUS MMMHUTALMOHHOTO MOJICIMPOBAHUS CHUCTEM MOJHHE3AIIUThl 3AaHUN U
COOPYKEHHI

Kparkoe conepxxanue 3aganus:
N3yuenne MoennpoBaHus CHCTEM MOJTHUE3AIUTHI 3JaHUN U COOPYKEHUI

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3uath: HauOoliee XapaKTepHbIE 1./laliTe onpeneneHne eCTECTBEHHOTO 3a3€MIIUTENS
VUCTOYHUKU ANEKTPOMAarHUTHBIX CHUCTEMBI MOJTHUE3AIIUTHI?
MIOMEX U PEeLeNnTopbl Ha 00bEeKTax 2.JlaiiTe onpeneneHrne BHYTPEHHEN Y BHENTHEN
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AEKTPOIHEPTETUKH, MEPOIPUITUS MOJIHHE3AILUTHI?

II0 CHIKEHUI0O WX YpPOBHEH 110 3.Ha3oBure BUbI MOJTHUEIPUEMHHUKOB.
JIOITYCTUMBIX 3HA4YE€HUH, METOAUKH 4.[aiiTe omnpeneseHue MpsiMoro yaapa MOJIHUY.
UX pacuéra 5.Ilepeuncnure cpencTBa 3alUThl OT BTOPUYHBIX

BO3JICUCTBUI MOJIHUH.

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS, €CIU
naboparopHas paboTa BBIIIOJIHEHA BEPHO, a TAK)KE Ha 3aIUTE CTYJCHT MPaBUIHBHO OTBETUII HA BCE
MTOCTaBJICHHBIC BOIPOCHI

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evlnonnenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS, €CIH
nabopaTopHasi paboTa BBIIIOJHEHA C HEOOIBIIUMH 3aMEYaHUSIMH, a TAK)KE Ha 3alUTE CTYACHT
MIPaBWJIBHO OTBETHJI HA BCE TIOCTABIICHHBIC BOTIPOCHI

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABIAETCA,
ecym 1aboparopHas paboTa BBITIOJIHEHA C TPYOBIMU 3aMEUaHHSIMHU, 8 TAKXKE HA 3aIIUTE CTYICHT
MPaBHJIBHO OTBETUJI HE Ha BCE MMOCTABJIICHHBIE BOIIPOCHI

Oyenka: 2
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "HeyJOBIETBOPUTEIbHO" BBICTABIISAETCS,
€CJIM 3aJ]aHUE BBIMOJHEHO HEBEPHO UJTM HE BBITIOJHEHO

KM-5. JlabopaTopHas padora ""Pacuér u anaau3 cpeacrBamu Scilab
3J1eKTPOMATHUTHOI 00CTAHOBKHU BOJIM3H BO31YUIHBIX JUHMII 3JIeKTpoNepeIayd BbICOKOTO
HanpsikeHus"

®opMbl peanu3anmu: 3alinTa 3a1aHUsL

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopuas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpoueaypa npoBeaeHusi KOHTPOJIbHOIO MepoNpuATHs: BrimomHeHne nabopatopHoi paboTHI, a
TaKXKe ONpOC Ha 3HAHUSA JJIEKTPOMAarHUTHOW OOCTAaHOBKM BOJM3M BO3JIYUIHBIX JIMHUHA
SJICKTPONECPCaadr BICOKOT'O HAITPAKCHUA

Kparkoe conepxxanue 3agaHus:
1. Conep:xanue 3a1aHus
PaccunTaiite MakcuMasbHbIE 3HAUEHUS HAPsDKEHHOCTEH AnekTpudeckoro noist (3I1) u
marautHoro noist (MII) na Beicote h0=1,8 M Hax 3emnéit o ¢pa3HBIMU IPOBOJAMH
TpéxdazHon
OJIHOIIETTHOW BO3AYIITHON JTMHUHU dnekTponepenaun (BJI) mpomeiniennoit yactorsl (ITH) ¢
HOMMHAJIbHBIM HanpsbkeHneM UHOM, HOMHHANIbHOM cuiiol Toka B ga3zax Ip u
TOPU30HTAIBHBIM
pacrnoioxeHreM (pa3HbIX MpoBoaoB. OHM HaxoATCs Ha BbicoTe h 1 Ha paccTostHuu D apyr ot
apyra.
®a3ubie nmpoBoja BJI BbICIINX KIaccoB HAPSXKEHUSI MOTYT OBITh PACHIEIUIEHBI U COCTOSTh U3
n
MPOBOAHUKOB paaunycoM r(0, pa3zaenéHHbIx paccTosiHueM d. Y ienbHOe CONpPOTUBIEHUE IPyHTa
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paBHO p.

CKOJIBKO BpEeMEHH B TAaKOM I10JIe MOXKET padoTaTh MepcoHall, MPOBOAAIINMA paboThI MO
npoBogamu BJI?

Ecnu HeoOxoaumo, chopMynmupyiTe 1 000CHYITE MEPOIIPUATHS 110 YBETUICHUIO
JOITYCTUMOTO BpEMEHU

npeObIBaHMs epcoHaina B nose. Onpenenure MUPUHY CAaHUTApPHO-3alUTHOMN 30HbI BJI.
HeoOxoaumble BEIYUCICHUS MPOU3BOASTCS B Cpejie MPOrpaMMBbI JJIsl HAYYHBIX U WHKEHEPHBIX
pacuéroB Scilab (www.scilab.org) mpu momontu pa3padoTaHHbIX s He€ mporpamMm «Pacuér
MII

BJI.sce» (B wactu marautHoro noJsi) u «Pacuér 11 BJI.sce» (B yacTu 3JIEKTPHUUECKOTO MOJIs).
3a/aHue BBINOIHSIETCA B COOTBETCTBUU C MaTepHallaMu, IPUBEAEHHBIMU B YUYEOHBIX MTOCOOUSIX
[1]

(rnaBel 3, 4 u npunoxenue [1.1.8), [2] (rmaBbl 1 u 3). O nporpamme Scilab u npaBunax eé
MCII0JIb30BaHUS paccKa3aHo B kHure [3].

2. I/IH)II/IBI/I)IyaJ'II)HI)Ie BapUaHTLbI 3a/I1aHUA
I/IH,I[I/IBI/II[yaJ'IbHBIe BapHUaHTBI 3HAYCHUM mapamMcTpoOB pemaeMoﬁ 3aJlauu COACPIKATCA B Ta6nnue
1.

HOMep BapruaHTa COOTBETCTBYCT HOMEPY 6pI/IFaI[LI.

Taba. 1

NuauBuaya bHble BADHAHTHI 3HAYEHH I MapaMeTPoOB BO3AYIIHbIX JTHUHHMI
JJIeKTponepeaaYn

BBICOKOT0 HANPSI’KEHUS

Bapuant | Unom, kB | I, 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|04 | 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 NOAr0OTOBKe 0TYETA 0 BBINOJHEHUH J1a00paTOPHOii padoThI

OTuéT 0 BBINOJIHEHUH JTAOOPATOPHON PAOOTHI JOIKEH COJIEPKATh CIIEIYIONNEe MaTepHalIb:

1) 3amanue, BKJIIOYas MHAUBUAYAIbHBIN HA0Op 3HaueHui napamerpos BJI BH;

2) onucaHue MaTeMaTHYECKUX MOJIeNIeH, MPUHATHIX JUIs pacyéTa 3JIeKTPUUECKUX U MarHUTHBIX
nojiet BJI BH ¢ Heo0X0UMBIMU IMOSICHEHUSIMU K HHM;

3) pe3ynbTatsl pacuéta HanpskéHHOCTH E D11 mon nposogamu BJI npu HomMuHanbHOM
3HAYEHUU

auHelHoro HanpsbkeHus BJI, a Takxke mpu ero HanbosbiieM pabodyeM 3HaueHUH (COOTHOIIEHHUE
MEXY

HOMUHAJIBHBIM ¥ HAUOOJIBIINM pabOYUM HaIMPsHKEHHEM AIIEKTPUUYECKUX CHCTEM yKazaHo B 15-i
rJ1aBe

yueOHuKa [4]), B BUIE€ COOTBETCTBYIOLINX I'pauKoB paciipenenenuit E(x)
MaKCUMaJIbHOU

HanpspkéHHocT Emax=max[E(x)];

4) pacuétHble 3HaueHus T1om JOMyCTUMOro BpeMeHH npeObiBanus nepconana B OI1 moue ¢
HanpsHKEHHOCTRIO Emax;

5) npeanoxeHus MepONPUATHIA MO YBETHUEHHUIO TOYCTUMOTO BPEMEHHU MpeObIBaHUS
nepcoHala

B 1oJie, ecanu Tron<8 u;

2 | 3HAYEHUI
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6) pacuéTHYIO IIMPHHY S CAHUTAPHO-3aIIUTHOU 30HbI BJI, onpenenéunyro npu HanboIbIemM

pabouem HanpsikeHuu BJT;

7) pe3ynbTathl pacuéra Hanpspkéanoctn H MIT o mpoBonamu BJI npu 3agaraoM B Tabm. 1
3HaueHuH cuibl Toka I B hasubix npoBogax BJI B Bume cooTBeTcTBYIOMUX rPaUKOB

pacrpeaeneHuin

H(x) 1 3Ha4eHnit MakcuMaapHON HanpspkEHHOCTH 1ot Hmax=max[H(x)];
8) BBIBOJIBI IO pe3yJIbTaTaM IMpoJIeTaHHON padoThl, BKIIOYAIOIIUE TOJYUCHHbIE PACUETHbIC
3HadeHusa Emax, S, Tnon, Hmax, a Takke npeajioxeHus 0 YBEJIMYCHUIO 3HaueHus Taor.

4. buoauorpadguyeckuii CNUCOK

1) Koneunnkuii E.C., PomanoB B.A., Kaprames B.I'. 3ammra 6uocdeps! ot BAusHUSA
3JIEKTPOMAarHUTHBIX noJier: — M.: M3narenbckuii nom MOU, 2009.
2) benornosckuit A.A., [lammmuaun W.B. MeToibl pacuéra 351eKTpUUECKUX MO B IprUMepax

u

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

3) Anekcees E.P., Uecnokosa O.B., Pynuenko O.A. Scilab: Pemenune nnxxeHepHbIX U
matemarndeckux 3anad. — M.: ALT Linux; BUHOM. Jlaboparopus 3uanumii, 2008.

4) bazytkun B.B., Jlapuonos B.II, [Tuntans }0.C. Texnuka Beicokux HanpshxeHuit: M3onsamus

u

MNEPCHAIPAKCHUA B SJICKTPUICCKUX CUCTECMAX: y‘le6HI/IK AJI1 BY30B. — 3-e us3na., nepepa6. n JOII.

—M.:
Oneproaromusaar, 1986.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CTPYKTypy U  COCTaB
CHEIMAJIbHBIX CHUCTEM OOBEKTOB
HHEPIreTUKH, BBIMOJIHAEMbIE HMHU

byHKINH, TpebOoBaHMS,
MpEAbSIBISIEMBIC HOPMAaTHBHO-
TEXHUYECKON JIOKYMEHTalHuen
(HTJD)

1.Y1o Takoe anekrpuyeckoe noise? Yro ABisercsa
ucrtoyHukoM DIl npu nocTossHHOM U

IIEPEMEHHOM HAaIpSKECHUU?

2.Kakas ¢usndeckas xapakrepuctuka JII onpenenser
€ro BO3CHCTBHE Ha )KMBBIE Opranu3mbl? Kakos
(bu3MYeCcCKnil CMBICI 3TOM XapaKTepUCTUKN?

3.KakoB nopsaok BenuunH Hanpspk€HHOCTH D11 mon
¢azubiMu npoBoamu BJI?

4.B uéM cocTOUT MaTeMaTu4ecKasi MOZEIb,
ucnons3zyemas st pacuéra 11 T4 nox dhazapiMu
npoBoaamu BJI?

5.Ilepeuncnure u MOSCHUTE OCHOBHBIE CTIOCOOBI 3AIUTHI
ot Boznenctus OI1 ITY.

6.B uém cocTout nmpuHUMI AEHCTBUS
ANEKTPOCTATUUECKOTO 3KpaHa?

7 IMoscaute, kak DII ITY HaBOAUT TOKH B HaXOIAIIEMCS
B HEM >)KMBOM OpraHu3Me?

8.Kakne HopmbI 110 gomyctuMbiM 3HadeHusM O11 ITH n
BpeMeHU npedbiBaHus B HEM Bam

W3BECTHBI?

9.9t1o0 Takoe MarauTHOE nosie? Yro saBisiercs
ncrouHuKoM MII mpu mOCTOSSHHOM M IEPEMEHHOM
HaIpspKeHnn?

10.Kakoii ¢puznueckuit napamerp MII onpenenser ero
BO3/ICHICTBUE HA KUBBIE OPraHU3MBbI?

11.Kakum o6pazom MIT [TY HaBoIUT TOKM B TKAHSIX
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MTOMEILEHHOTO B MOJI€ )KUBOTO OpraHuizma’?

12.KakoB nops10k BenuuuH HanpskéHHoctu MIT oz
(hazapiMu ipoBoamu BJI?

13.B 4éM cocTouT MareMaTH4ecKast MOJIENb,
ucrnonb3zyemas st pacuéra MIT ITY mox dazapiMu
nposogamu BJI?

14.Ha3oBuUTe U MOSICHUTE OCHOBHBIE CIIOCOOBI 3aILIUTHI OT
Boszaercteus MIT ITY.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu 6vlnoinerus 3Hanus: OleHKa "0TIuYHO" BBICTaBISETCS, €ClIU
nabopatopHas padoTa BBIITOJIHEHA BEPHO, a TAK)KE Ha 3allUTE CTYJACHT NMPABUIBHO OTBETHJI HA BCE
MOCTaBIICHHBIC BOTIPOCHI

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu eblnoanenus 3Hanus: OLeHKa "Xopouio" BbICTaBISAETCS, €CIH
nabopaTopHasi paboTa BBINOIHEHA C HEOOIBIIMMH 3aMEUaHUSAMHU, a TAK)KE Ha 3aIIUTE CTYICHT
MIPaBIJIBHO OTBETUJI HAa BCE TIOCTABIICHHBIE BOPOCHI

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3nanus: O1neHKa "yI0BIeTBOPUTEILHO" BBICTABIISETCS,
eciu JlabopatopHasi paboTa BBIIOJIHEHA C TPYOBIMU 3aMCUAHHSIMU, & TAKXKE HA 3aIIUTE CTYICHT
MIPABWJIBHO OTBETHJI HE HAa BCE IMMOCTABJICHHBIC BOITPOCHI

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: OneHKa "HeyI0BICTBOPUTEIBHO" BEICTABIISICTCS,
€CIIM 33aJ]JaHUE BBITTOJIHEHO HEBEPHO MJIM HE BHITIOTHEHO

KM-6. JIadopaTopHasi paGora ""Pemenue 3aga4 0e3yc/10BHOI ONTUMH3ALUHA
cpeacrsamu Microsoft Office Excel npu pery/JimpoBannu 3jieKTpHYeCKHX M0J1el YCTAHOBOK
BBICOKOTI'0 HAaNpsizkeHus"

®opmbl peaau3anum; 3anIuTa 3aJaHUs

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHusi KOHTPOJIbHOIO MepoNpHUATHS: BrinonHeHne 1abopaTopHOi paboThl, a
TaK)K€ ONpOC Ha 3HAHHUS METOJOB MaTeMaTHYECKOW ONTHMHU3ALMU IPU PEUICHUH WH>KEHEPHbIX
3a/1a4 JIEKTPOIHEPTETUKU

Kpartkoe conep:xanue 3aganus:
3AJIAHUE HA BBIIIOJIHEHUE JJABOPATOPHOM PABOTHI
1. Peanu3yiite pa3pabOTaHHBII B paMKax MpeaBapUTEIHLHON MOATOTOBKH AITOPUTM PELICHHS
MOCTaBJIICHHON ONTUMH3AMOHHON 33J1a4M Ha KOMIIBIOTEPE.
2. BeimonHuTe HEOOXOAMMBIE PACUETHI B COOTBETCTBHH C BEIOpAHHBIMU BapHaHTAMHU 3aJIaHUH.
3. [ToaroroBeTe OTUET O MpoeIaHHON padboTe. OTYET TOJDKEH COMepPKATh: 3a/IaHHE, ONTUCAHNE
MaTeMaTHYECKON MOJIENU, IPUHATON JIJIsl pEIIeHUs 3a/1a4H, BEIBOJ 1IEI€BON (DYHKITUU H
000CHOBaHHE OTPAHUYEHUH, AITOPUTMBI OTBICKAHUSI ONTUMYyMa I1eJIeBON (DYHKITMH METOIaMU
HbroToHa 1 cOnpsiKEHHBIX TPATUEHTOB, PE3YJIbTATHI pACUETA.
VYkazaHwus.
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1. IlpenenbHOE pacxokJeHUE TOCIEIOBATEIBHBIX MPUOIKEHUH K PEIICHHIO 3a/1a41
0e3yCcI0BHON ONTUMU3AINU B YCIOBUSAX CXOIUMOCTH UTEPALUN IPUHUMAETCS

paBHbIM £=107°,

2. Kax1ip1ii CTYZICHT BBINIOJHAET U IPEACTABISACT K 3alUTE UHAUBUAYATbHBIA OTUET,
BBITIOJTHEHHBIN B COOTBETCTBHH ¢ 3aiaHueM. OTUYET mpeacTaBiseTcs B meyaTHor popme;
BBITIOJIHSITH OTYETHI JIUIIH B JJICKTPOHHOH (hOpME HEOMYCTHMO.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTh: pematb ¢ NPUMEHEHUEM
COBPEMEHHOT0 IPOrPaMMHOTO
oOecrieueHUs HeJMHEHHbIE 33J1a4u
MaTeEMaTUYeCKON ONTHMU3ALUUA U
Oazupyrommecs Ha HUX
XapaKTEepHbIE  ONTHMHU3ALMOHHBIE

MaTE€MaTUYECKHe MOZCIIH,
IIPUMEHSEMbIE DM PELICHUU
WHXEHEPHBIX 3a1a4

AIIEKTPOIHEPIETUKH

1.O0BsCHHATE B YE€M 3aKJIIOYACTCS METOI N300paKeHUH B
MIPOBOJISAIIEM IIWIHHJPE U KaK €To

MO>KHO MCIOJIb30BaTh JJIsl pacuyeTa JIEKTPUYECKOTO MO
pacIIerieHHOTo (a3Horo

MIPOBOJIa BO3IYILIHOM JIMHUU 3JIEKTpoIiepe1adn?
2.PacckakuTe 4TO TaKO€ SKBUBAICHTHBIN PaJHyC
pacierieHHoro (a3Horo nposoja’?

3.00bscHUTE KAKUM 00Pa30M pacCUUTHIBACTCS
ANEKTPUUYECKOE T0JIe, CO3/IaHHOE CUCTEMOM
OCCKOHEYHBIX TOHKHX IPOBOTHUKOB KPYIJIOTO CCUCHUS,
napajuieNbHbIX APYT APYTY U

moBepxHOCTH 3eMin? Kakue pomymeHus: IpUuHUMAIOTCS
B XOJI€ 3TOro pacyera?

4.ChopMynmpyiiTe IOCTAHOBKY 3a/1a4u 0€3yCIOBHON
ontumuzanuu. Kak 3agauun

pacdera 3JIEKTPUIECCKHUX TOJICH CBOMIATCS K 3a/1a4e
0e3yCI0BHON ONTUMU3AINH?

5.ChopmynupyiiTe 00muUi OIX0 K YUCICHHOMY
pelIeHuIo 3a/1a4 0e3yCIOBHOM

ONTUMHU3AIIHH.

6.00BsICHUTE KaK BBIMOIHSIETCS YUCIEHHOE PEIIeHNe
3a/1auu O€3yCIIOBHOW ONTUMU3AINHN Me-

ToJ10M HBIOTOHA BTOPOTO MOPSAKA TOYHOCTH?
7.PacckaxuTe B 4YeM 3aKJIFOYAIOTCS 0COOEHHOCTH
CXOAMMOCTH UTEpAIUil IPU UCTIOIH30BAHUH

9TOro Merosia? YKaxuTe MyTH ee yIy4ylIeHHUs.

Onucanue MIKAJIbI OLlEeHUBAHUS

Ouenxa: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABISETCS, €CIIN
naboparopHas paboTa BBIIIOJIHEHA BEPHO, a TAK)KE Ha 3alllUTe CTYICHT MPaBUJIHLHO OTBETUII HA BCE

IMOCTaBJICHHBIC BOIIPOCHL

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 80
Onucanue xapakmepucmuxu goinonnenus 3uanus: O1eHKa "Xopouo" BHICTABISAETCS, €CITU
nabopaTopHasi paboTa BBIIOJTHEHA C HEOOIBIITMMH 3aMEUaHUSMHM, a TAK)KE Ha 3aIIUTE CTYICHT
MIPaBWJIBHO OTBETHJI HAa BCE TIOCTABICHHBIE BOTPOCHI

Oyenka: 3

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS,
eciu JaboparopHasi paboTa BBIMOJIHEHA C TPYOBIMU 3aMEUaHHSIMHU, & TAKXKE Ha 3aIUTE CTYJICHT
MIPaBUIHHO OTBETHJI HE HA BCE TIOCTABIIEHHBIE BOITPOCHI
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Oyenka: 2
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OUeHKa "Hey10BIETBOPUTEIBLHO' BBICTABIISIETCS,
€CJIM 3aJ]aHUE BBHIMOJIHEHO HEBEPHO UJIM HE BBITIOJHEHO
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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: GyHknuonupoBanue ooopynosanust COIIT mpu skcrmyaranum,
MOCIICACTBHSI aBAPUNHBIX PEKUMOB PaOOTHI.

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

3agaua:

Paccuuraiite nelicTBytoliee 3HaU€HNE HAMPSHKEHHOCTH AieKTpudeckoro mois (311)
npoMbiuieHHOM yacToThl (I1TH) mox oAMHOYHBIM JJIMHHBIM (Da3HBIM MPOBOJIOM 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€ TIEPCOHAN, 00CTYKUBAIOIIUI
ucrounuku 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/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbMAM 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 MocTossHHOTO Toka (COIIT) 00bEeKTOB SHEPTETUKU U UX COCTaB.
OcnoBuble ¢pyHKuuH, BeinoiaaseMbie COIIT u npeabaBasiemMble K HUM TpeOOBaHMUSL.
XapaktepHble HapymieHus: GpyaknuonupoBanue ooopynoBanust COIIT mpu skxcrmyaranym,
MOCJIEICTBHS aBApPUUHBIX PEXKUMOB paOOTHI.

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 IMPOBOJIOM Ha BHICOTE
h0=1,8 M HaJ MOBEPXHOCTHIO M/ICATLHOM TTIAJKON M MTPOBOIAIIEH 3eMitn. [IpoBoI moaBeleH
Ha BbicoTe h=8 M, umeeT paanyc R=0,015 M, K HEeMy NPHIIOKEHO ACHCTBYIOIIEE HAIPSHKECHHUE
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U=127 xB. Ckxonbko BpeMeHH MOKET paboTaTh B TAKOM I10JI€ IEPCOHAN, 00CITYKUBAIOIINNA
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 ITPHU BU3yalbHOM ocMoTpe obopynoBanus 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 TTIAJKON 1 HEMPOoBOAsIIeH 3eMian. [IpoBoa moaBecH
Ha BbicOoTe h=8 M, B HEM IPOTEKAET ICKTPUICCKHUI TOK C JICHCTBYIOIIMM 3HAYCHUEM CHITBI
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-
NOJ3apsAIHBIX YCTPOICTB M CTa0MIIN3aTOPOB HAIPSKEHUS, YCTPONUCTB KOHTPOJIS M30JISLUHN U
MOMCKA «3E€MJIN», KOMMYTAlIMOHHO-3aIIUTHOM anmnaparypsbl, yCTPOHCTB 3aIlUThl OT
VMITYJIbCHBIX IIEPEHANPSIKCHUM.

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

3anaua:

PaccuuTaiite neficTByrolee 3HaueHUE HAPSDKEHHOCTH 31eKTpudeckoro nos (O11)
npoMbInuieHHON yacToThl (ITY) mox 0IMHOYHBIM JUTMHHBIM (p)a3HBIM IPOBOJOM Ha BBICOTE
h0=1,8 M HaJl MOBEPXHOCTHIO UICaTIBHOM IIIA/IKOM 1 mpoBoIsIIe 3emin. [IpoBoa moaBemieH
Ha BbicoTe h=10 M, umeet paguyc R=0,025 M, k HeMy IPUI0KEHO ICHCTBYIOIIEE HATPSHKEHUE
U=127 xB. Ckosbko BpeMeHH MOKEeT paboTaTh B TAKOM I10JI€ EPCOHAN, 00CITYKUBAIOIINN
ucrounnku D11 TTH?

4.buaer 4

Teopernyeckas 4acTb

1. Cucremsl onepatuBHOTro MocTosHHOTO ToKa (COIIT) 00beKTOB SHEPTreTUKU: METOIUKA
MU3MEPEHUI U pacueTOB TOKOB KOpPOTKOTo 3ambikanus 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 UACATBHON T KON M HeTpoBo e 3emuu. [IpoBoj moaBemeH
Ha BbicoTe h=12 M, B HEM MMPOTEKAET INEKTPHUECKUI TOK C JCHCTBYIOIINM 3HAYCHHEM CHITBI
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. Cuctembl ONIEPaTUBHOTO MOCTOSIHHOT'O TOKa 0OBbEKTOB YHEPIETUKU: ONPEICIICHUE COCTOSIHUS
KOHTaKTHBIX COCIMHCHH, TPOBEPKA OTKJIFOYAIONIEH CIIOCOOHOCTH, YYBCTBUTEILHOCTH U
CEJICKTUBHOCTH 3aIlIUTHBIX alapaToB; MIPOBEPKA TEPMUUECKON CTOMKOCTU U HEBO3TOPAaeMOCTH
3JICKTPOTPOBOJIKY U KaOETbHBIX JTUHUH.

2. MeToauka npoBeICHIsI HMUTAIIMOHHBIX U3MEPEHUHN 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 paanyc R=0,01 M, kK HeMy IPUIOKECHO ICHCTBYIOIICE 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 10715KHO HCTI0Ib30BaTHCS IPU MPOBEPKE TEPMUUECKON CTOMKOCTH
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
). BBIOMpaeTcsi HauOoJIbliee 3HaUeHUE TeMIIepaTyphl U3 3HAUEHUN, PACCUYMTAHHBIX 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 cTyneHein 3auuTsl?
OTBeTHI:
a). 3HaueHue Metayunueckoro Toka K3 B Havane nuHUM
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 Hauase TuHMY;
BepHblii 0TBET: B)
3.B kakux ciaydasx npoBepsieTcss HeBO3ropaeMoCTh KaOelnbHOM JTMHUN?
OTBeTHI:
a). anmapaTraMy 3alluThl OCHOBHOM M pe3epBHOMN 3aIIUT SBIAIOTCS aBTOMaTHYECKHUE
BBIKJTIOYATEN
0). anmaparamMH 3alUThl OCHOBHOM 1 Pe3epBHOM 3aILUT SIBJISIOTCS TUIABKUE MPEIOXPAHUTENN
B). almapaToM OCHOBHOM 3aIlIUTHI SBJIIETCS aBTOMATUYECKUN BBIKIIOYATENb, allllapaToM
pE3epBHOM 3aUTHI — IJIABKUI IPEIOXPAHUTEND
T). alnapaToM OCHOBHOM 3alIIUTHI SBJSETCS IUIABKUM MPeI0XpaHUTellb, alllapaTOM Pe3epBHON
3aIIUTHl — ABTOMATUYECKUNA BBIKIIIOYATEb.
BepHblii 0TBET: a) U B)
4.Kak u3meHseTcsi BHyTpEHHee COITPOTUBIIEHUE aKKyMYJIATOPHON OaTapeu B mporecce 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). 9JICKTPOIUTAHUE MOCTOSHHOM, KPaTKOBPEMEHHON M BPEMEHHOM Harpy30K Ipu MoTepe
COOCTBEHHBIX HYX]I.
BepHsiii otBeT: 0) U B)

2. Komnerennusi/Muaukarop: UJ1-3nk-2 JleMoHcTpupyeT 3HaHUS B 001aCTH yIPaBICHUS
POEKTAMU, TEXHUKO-?)KOHOMHYECKOI'0 00OCHOBAHHUS POEKTHBIX PELICHUHN U yIIpaBJICHUS
MIEPCOHAIIOM Ha BHICOKOBOJIBTHBIX SHEPTETHYECKIX 00BEKTAX

Bonpocel, 3a1anns
1.buaer 6

TeopeTuyeckas 4acTb

1. Cucrembl onepaTuBHOIO MOCTOSIHHOTO TOKA OOBEKTOB SHEPIeTUKU: IPOBEPKA OTCTPOMKHU
3aIIMUTHBIX alIapaToB OT IIyCKOBBIX TOKOB U TEPMUYECKON CTOMKOCTH JIEKTPOMATHUTOB
BKJIFOUEHUS BBICOKOBOJIBTHBIX BBIKJIFOYATEIICH.

2. IToHSTHS SIIEKTPOMArHUTHONH COBMECTUMOCTH U 3JIEKTPOMAarHUTHOW OOCTaHOBKH.
XapakTepHble HCTOYHUKH JIEKTPOMAarHUTHBIX BO3/IeMCTBUI U HanboJiee YyBCTBUTENIbHBIE
peuenTopsl Ha 00bEKTaX YHEPTETUKH.

3anaua:

HaiinuTe Touky X*, B KOTOPOIi IOCTHraeTCss MAKCHMalIbHOE 3HaYeHHUe 1ieeBoil 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
npenenbHas HeBsi3ka 3HaueHuit X u f(X) Ha ABYX mociie1oBaTeIbHBIX IIArax METO/1a 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 MTOCTOSIHHBIX M TEPEMEHHBIX AIEKTPHUECKUX U MAaTHUTHBIX
noJsiein?

3agaua:

Haiigure Touky X*, B KOTOPO#i JOCTUTaeTCsS MaKCUMalIbHOE 3HaYeHUE IienieBor QpyHkimu 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 pelunTh YUCIeHHO 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. Ilonarue aBTomMaruyeckoro BBox pesepsa (ABP). Tunossie cxempl ABP. Meronuka
onpeneneHus Texaudeckoro coctosiuusi ABP co6ctBennbix Hyxn 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
3navenue f(X*) B 3amaHHOM [uana3oHe 3HAYCHHUM 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 IIArax METOa HEe MOXKET
npesbiiath 0,01 B OTHOCUTENBHBIX €UHUIIAX.

4. buier 9

TeopeTuyeckas 4acTb

1. Cuctembl coOcTBeHHBIX HYX 1 (CH) 00BEKTOB 9HEPTETUKH U UX COCTAaB, OCHOBHBIE
¢yskuy, BeinonHsemble CH 1 npenbsaBiasieMble K HUM TpeOOBaHMSL.

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

3amaua:

Haiigure Touky X*, B KOTOpO# JOCTUTAETCS MaKCUMalIbHOE 3HaYeHue 1ieneBoil Gpyakuuu f(X) u
snayenue f(X*) B 3aaHHOM Hana3oHe 3HAYCHUH 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
npeBbimath 0,01 B OTHOCUTENBHBIX €IUHUIIAX.

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
M0JIs1 IPOMBIIIJIEHHON YaCTOTHI.

3anaua:

Haiinure Touky X*, B KOTOpPOU JIOCTUTaeTCsl MaKCUMallbHOE 3HaUeHue 1enieBoii pyukiuu 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 JHATHOCTHKA 3a3€MJIISIOIINX YCTPONCTB
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 MoMOIIBI0 KaKOTO H3MEPUTEITHHOT'O KOMIUICKCA MPOBOISATCS MMUTAIIHOHHBIC U3MEPEHUS
IIpU NPOBEPKE BhINIOTHEHHS TpeboBanuit DMC?
OTBeTHI:
a). UK-1
0). UKII-1
B). K/I3-1
r). YUH-3
n). ACOIIT
Bepusrii oTBeT: 0)
4.KakuM n3MepUTENbHBIM KOMIUJIEKCOM MTPOBOAUTCS TUATHOCTHKA CHCTEMBI SJIEKTPOITUTAHUS
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 3HaueHune Toka TECTUPOBAHUS IOJKHO IPUMEHSTHCS JIJIsl KOPPEKTHOIO ONpEesICHUs
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 q0/mKHO HCIOIB30BATHCS MPH 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.
BepHurlii oTBeT: 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 JOMOJIHUTEIbHBIE BOMPOCHI, UTO BIIAJICET MaTEPHAIOM U3yUEHHOM
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» BbicTaBiseTcs CTYAEHTY,
NPaBUWJILHO BBHIOJIHUBIIEMY IPAKTUYECKOE 33JaHUE U B OCHOBHOM IIPAaBMJIHO OTBETHBIIEMY Ha
BOIPOCHI SK3aMEHAIIOHHOTO OUJIeTa ¥ Ha JIOTIOJHUTENIBHBIE BOTIPOCHL, HO IOMYCTHBILEMY TIPU
ATOM HETIPHHLUIHAAIBHBIC OIIUOKH.

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

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

CYILIECTBEHHBIC U Jake rpyOble OMMOKH, HO 3aT€M HMCIIPABUII UX CaM, a TAK)KE HE BBITTOJTHIII
MPAKTUYECKOE 3aJJaHKe U3 SK3aMEHAI[MOHHOT 0 OujieTa, HO TMO0 HaMEeTHUJT MPABUIILHBINA MYTh €ro

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

JUCIUTIAHBI.

Oyenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABIISIETCA CTY/ICHTY, KOTOPBIM: a) HE OTBETHJI HAa BOIIPOCHI IK3aMEHAIIMOHHOTO OMJieTa U He
CMOT PeUINTh, THOO HAMETHUTh MPABUIBHBIN MyTh PEIICHHs 3a1a4u U3 OuneTa; 0) He CMOT PeUInTh,
700 HAMETUTDH MPABWIBHBIN MTYTh PEUICHUS 3a/1a4d U3 9K3aMEHAIIMOHHOTO OMJIeTa U IPYTrou
3a/1aud Ha TOT K€ pa3JieN JMCUUILIMHBI, BbIIaHHOM B3aMEH HEe; B) MPU OTBETE Ha
JTOTIOJTHUTEILHBIE BOTIPOCHI 0OHAPYKIJI HE3HAHUE OOJIBIIIOTO pa3zelia SK3aMeHaIlMOHHON
MpOrpaMMBl.

1I1. Ilpaguna évicmasienus umozo80i OyeHKu no Kypcy

Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalibHO-PEUTHHTOBON CHCTEME IS
cryneatoB HUY «MOW» Ha ocCHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISFOIINX.

29



