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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 MPOPECCUOHATHLHON ACSITENLHOCTH (TEXHUKU U DJIEKTPO(PU3UKU BEICOKHX HAMPSIKESHUH )
N/1-6 JlemoHCTpupyeT 3HAHME HAYYHBIX OCHOB JINATHOCTUKH BHICOKOBOJIbTHOM M30JIALIMHI

M BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanuu: 3aniuTa 3aaaHUA
1. Homarmnee 3ananue Ne 1 «OcoOeHHOCTH AMArHOCTUKH OTAEIbHBIX BUIOB
BBICOKOBOJIbTHOT'O 000pyioBaHus» (JloMaliHee 3a1aHue)
2. JlaboparopHas padota Nel «/3yuenue ¢pakTopoB, BIUSIOMIUX HA ChEMKY TEILJIOBU30POM
00BEKTOB IIEKTPOIHEPreTHIeCKOro obopynoBanusy» (Jlaboparopuas padota)
3. JIabopaTtopHas padota Ne2 «KOHTpOJIb H30JIALUKA Ha OCHOBE SIBJICHUS JUAJICKTPHICCKOM
abcopbuumn» (JlabopaTopHas pabota)
4. Jlaboparopnas pabota Ne3 «AKyCTHUECKHI KOHTPOJIb YACTUYHBIX PA3psIOB B U3OJIALIUN»
(JTaboparopuas padoTta)
5. JTabopatopHas pabota Ned «/lusnexkrpuueckue norepu. KoHTpoIIb N30MSIKH 110 TAHTEHCY
yriia AudJieKTpuueckux norepb» (Jlaboparopuas padora)

BPC aucuunjavHbl

3 cemecTp

Beca KOHTpOIBHBIX MeponpusITHii, %o

HNunekc KM- | KM- | KM- | KM- | KM-

Pa3,[[e)'[ AUCHUITIIMHBI KM: 1 2 3 4 5

Cpox KM: 4 8 12 15 16

3aauy JUarHOCTHKHU U30JIALUK 000py/I0BaHUS U YCTAaHOBOK
BBICOKOT'O HampsikeHus. HaydHble OCHOBBI METOI0B
WCIIBITaHUS BBICOKOBOJIBTHOW M30JISILIUN ITOBBIIIEHHBIM
HaIpsHKEHUEM

3amaun JUArHOCTUKYU U30JISIITUU 000PYI0BaHUS U YCTAHOBOK
BBICOKOI'O HalpsbkeHUs. HaydHbple OCHOBBI METOI0B

HCIIBITAHHS BEICOKOBOJIBETHOM U30JIAIUH ITOBBIINICHHBIM * * * * *
HAIPS’KCHUEM

HaquHe OCHOBBI ME€TOA0B JUAIrHOCTHUKHU BBICOKOBOJILTHOM

H30JIAIMA 110 YaCTUYHBIM pa3spsgamM

HaquHe OCHOBBI ME€TOA0B AUAIrHOCTHUKHU BBICOKOBOJILTHOM + + + + +

H30JIAIMA 110 YaCTUYHBIM pa3psgamM

HayuHble 0CHOBBI METOJIOB IMaTHOCTUKU BHICOKOBOJIBTHOM
W30JISIIUAN TI0 SIBJICHUIO TUAJICKTPUIECKOM abcopOumu u
TAHTEHCY YTJIa AUDJIEKTPHUUECKUX TOTEPh




HaydHble OCHOBBI METOJIOB AMATHOCTHKH BEICOKOBOJIBTHOM
U30JISIIUH 110 SBJICHHUIO TUAJICKTPUUIECKOI abcopOun u
TAHTCHCY yIJIa TUAJIEKTPHUYECKUX MOTEPh

HaquLIe OCHOBBI MCTOA0B JUAT'HOCTHUKHU U301
MaCJIOHAIIOJIHCHHOI'O 060py,Z[OBaHI/I$I BBICOKOI'O HAIIPS>KCHUSA

HaquLIe OCHOBBI MCTOA0B JUAT'HOCTHUKHU U301
MaCJIOHAIIOJIHCHHOI'O 060py,Z[OBaHI/I$I BBICOKOI'O HAIIPS>KCHUSA

Hay4Hble OCHOBBI TEIJIOBU3MOHHOTO METOAA AUATHOCTUKH
U30JISIIUN 000PYIOBaHHS U YCTAHOBOK BBICOKOTO
HanpsDKeHUs

Hay4nble 0OCHOBBI TEILIOBU3MOHHOIO METOA TUATHOCTUKH
U30JIAUN 000pyI0OBaHUS U YCTAHOBOK BBICOKOI'O
HalpsHKEHUs

Oco0eHHOCTH AUAarHOCTUKH OTJEJIbHBIX BUJIOB
BBICOKOBOJIBTHOTO 000PYIOBaHUS

Oco0eHHOCTH AUAarHOCTUKU OTJCJIBHBIX BUJIOB
BBICOKOBOJIbTHOT'O 000pYy/10BaHUs

Bec KM:

20

20

20

20

20

$06m1as yacts/J1s1 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
JUCIUILINHE
IK-1 N-6nk1  [demoncTpupyer | 3HATh: JlaGoparopnas padota Nel «M3ydenue GpakTopoB, BIUSIONIMX HA CHEMKY
3HaHWE HAYYHBIX OCHOB | HayYHBIE€ OCHOBBI METOJOB TEIUIOBU30POM OOBEKTOB AIIEKTPOIHEPTETUUECKOTO 000PYAOBAHUS
JINAarHOCTHKHU JTUArHOCTUKHU (JTaboparopnas padoTta)

BBICOKOBOJILTHOM 30NN

BBICOKOBOJIbTHON MU30JISILIUU
TEXHUUYECKUE CPEJICTBA
JTUArHOCTHKYU M30JIALIUN
000pyI0BaHUS U YCTAaHOBOK
BBICOKOT'O HaIPsHKEHUS
YMers:

MIPUMEHSTh TEXHUYECKHE
CpEICTBA IUarHOCTUKU
BBICOKOBOJIbTHON U30JISLIAN
aHAJIN3UPOBATh PE3YJIbTATHI
JUarHOCTHYECKUX
W3MEPEHUH NIapaMeTPOB
BBICOKOBOJIbTHON U30JISALINAH,
BBITIIOJIHATH OTOPAKOBKY
BBICOKOBOJIbTHON M30JISILIN

JlaboparopHas padota Ne2 «KoHTpOJIb U30JISIMK HAa OCHOBE SIBJICHUS
TURIIeKTpUIeckoi abcopOimm» (JlabopaTopHas pabora)

JlaboparopHas padoTta Ne3 «AKYCTHYECKHI KOHTPOJIb YaCTHYHBIX Pa3psIoB
B m3ossiuny (JlaboparopHas pabora)

Homamnnee 3ananue Ne 1 «OCOOCHHOCTH IMarHOCTUKH OTCIIbHBIX BHJIOB
BBICOKOBOJIBTHOTO 000pynoBanus» ([lomaninee 3a1anue)

JIaGopartophas pabota Ned «Jlusnexrpuueckue norepu. Kontposns
W30JISIUM 110 TAHTEHCY yTJla JUAJIEKTpUdecKux norepb» (JlabopaTopHas
paborta)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. JlabopaTopHasi padora Nel «M3y4enue pakTopoB, BJHAIOIIMX HA CHEMKY
TeNJIOBH30POM 00bEKTOB 3JIeKTPOIHEPreTH4ecKOro 000py10BaHus»

®opmbl peau3anum: 3aliuTa 3aJaHUA

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJIbHOIO MepONIPUATHS: BrinonHeHue 1abopaTopHON paboThl, a
TaKXKe ONpoC Ha 3HaHUSA (AKTOPOB, BIHMSIOMMX HA CHEMKY TEIUIOBU30pPOM OOBEKTOB
3JIEKTPOIHEPIETUYECKOT0 000PY10BaHUS

Kparkoe conepxanue 3ajaHus: .
JJABOPATOPHBIN CTEH/]

JlabopaTopHbIil CTeH]] BKIIOYAET B ce0sl cleayrolue Npubopsl — TEILIOBU30P, TEPMOMETP C
30H]IOM JIJISI U3MEPEHUS TEMIIEPATYPhl Ha TOBEPXHOCTU TBEPJOTO TeJia, aHEMOMETP ISt
M3MEPEHHS] CKOPOCTU BO3YLTHOTO MOTOKA. PaccMOTpUM TeXHUYECKUE XapaKTEPUCTUKU ITHX
npuOOpoOB.

Ha puc.1 npencrasnen temnou3op Flir ThermaCam E300. Ero Texnudeckue xapakTepucTUKU
YIOBJIETBOPSIIOT TPEOOBAHUSM K TEIUIOBU30paM, UCIIOJIb3YEMbIM ISl KOHTPOJISi 0OBEKTOB
AIEKTPOIHEPTETUKH.

Figure 1 Puc. 1 Tennosusop Flir ThermaCam E300

B kauecTBe nmpueMHUKa HH(PPAKPaCHOTO U3ITyYEHUS B TEINIOBU30PE UCIIOIB3YETCS
HEOoXJIaXK1aeMbIil MUKpoOooMeTp ¢ MaTpulielt pazmepom 320x240 nukceneld. TexHuueckue
XapaKTEpUCTHKU TEIJIOBU30pa IPECTaBIEHbI B Ta0M. 1.

Tabnuua 1. Texunueckne xapakrepuctuku remiosusopa Flir ThermaCam E300

Tun npuemanka Heoxnaxxnaemsrit mukpobomomerp 320 X 240
MH(PAKPACHOTO U3ITyUSHUS MHKCeIIeH
TemnepatypHas 0.1 °C
YYBCTBUTEIBHOCTD ’
CriekTpallbHbIN IMana3oH Ot 7,5 no 13 MKM
MHTepBAT H3MEPAEMEX Ot -20 °C mo +500 °C (B 1ByX quama3oHax)
TeMIIepaTyp
ITone 3penust 23°x 17°
@DOKyCHOE pacCTOSHHE 0,3Mm
YacToTa CMEHBI KaJpoB 50T
PoKycupoBKa Pyunas
N N 2,5-moiimoBeiii - mBetnoi JKK-nucmei, 16000
Buemuuii qucmei LBETOB




[TamsTh Berpoennass FLASH-namsite 1o 80 nzo0paxenuit

[Torpemnocts +2 °C nm +2 % (0T moxa3aHmii)

[Nepememaemas TOYKa; MaKCUMalbHast
TeMmIeparypa B mpeaeiax yqacTka;

PexuMbl n3MepeHHi MHUHHMAaJIbHAS TeMIIepaTypa B Mpeaeiiax yqacTka; CpeIHss
TeMIeparypa

B IIpefieiax y4acTKa; [IBETOBAsS CHTHATH3AIINS

dopwmar ¢aiinos Crangaptasiii JPEG-popmar

HMonHo-nmuTHeBas AKKYMYJIATOpHAs 6aTape>1

Tun 6atapeun
C BO3MOKHOCTBIO 3aMEHBI B MOJIEBBIX YCIOBHSX

HemnpepriBHas pabota B TeueHue 2 9acoB. IHIUKANMS CTETICHA
Bpemst paboTsr paspsiaku OaTapen Ha
JHCIIIee

WnTepBan pabounx Temmeparyp | Ot -15 °C go +50 °C

[Ipu pabote u xpanernn ot 20 10 80 %

OTHOCHTENBHAS BIAXXHOCTh
0€e3 KOHJIEHCallMH BJIaru

WuTepdeticer USB, RS-232, BuaeoBEIX01

Hapsiny ¢ TemmoBH30poM /sl U3MEPEHHS TEMIIEpaTyphl UCIIOIb3yeTCS KOHTAKTHBIH
tepmometp TK-5.06 ¢ 3on10M 3I1B-150 (puc.2). [Tpubop cocrout

— |

a) )
Figure 2 Puc. 2 KoHTaKTHbIi TepmomeTp TK-5.06 (a) c 3oHaom 3MB-150 (6)

[Tpubop cocTOUT U3 3NIEKTPOHHOTO OJ0Ka pUc.2,a U 30HAa pUc.2,0 Ui U3MEPEHUs
TEMIEPATypbl Ha MOBEPXHOCTH TBEPAOTO Tesa. KOHTaKTHBIN TEpMOMETP MO3BOJISET MPOBOIUTH
M3MEpPEHMS B MHTEPBAJIE TEMIIEPATyp OT MUHYC JBaJLIaTH 10 IBYXCOT rpaxycoB Llenbcus ¢
1eHOM eMHUIIBI Miaiero paspsiaa 0,1°C.

Jl1g n3MepeHust CKOpOCTH BO3IYILIHOTO ITOTOKA CIYKUT aHeMoMeTp Smart Sensor AR816 puc
3,a.

Figure 3 Puc. 3 AHemomeTp Smart Sensor AR816 (a) u sBeHTunaTop Vitek VT-1933 SR (6)




Anemometp Smart Sensor AR816 n3mepsieT ckopocTb BO3YIIHOTO IOTOKA B AMANA30HE OT
HYJIS 10 TPUJIIATH METPOB B CEKYHY, Toporosas BenudnHa - 0,1m/c. [loTok Bo3ayxa
cosnaercs BeHTmisiTopoM Trna Vitek VT-1933 SR (puc. 3,6), koTopslii nMeeT MOITHOCTH 120
Br.

JlaGopaTopHBIii CTEH]T BKIIOYAET B c€0s IBE MOJCTH, UMHUTHPYIOIINE PAa3INYHbIEC TETIOBBIE
Ne(QeKThl B BBICOKOBOJIBTHOM 3JIEKTpooOopyaoBaHuu. IlepBas MoJesib MUMUTHPYET TEIIOBbIE
nedeKTsl B BHICOKOBOJIBTHBIX BBOAax. Ha puc. 4 npencrasnena gotorpadus tpex
MAacJIOHAMNOJHEHHBIX BBICOKOBOJIBTHBIX BBOJIOB Ha HanpsbkeHue 35 kB.

Figure 4 Puc. 4 Mogenu (1,2,3) macnoHanosHeHHbIX BbICOKOBO/bTHbIX BBOAOB 35KB

BBox 1 He umeer TennoBoro aedexra, BBOAbI 2 U 3 UMEIOT J1e(eKThl, KOTOPbIE MOT'YT OBbITh
BBISIBJIEHBI IIPU TETUIOBU3NOHHON ChEMKE.

Bropas Temnosas Moaesb UMUTUPYET JIOKAJIBHBIN HarpeB B CUIIOBOM

TpaHcpopmaTope, 00yCIOBIEHHbIH BIUIHUEM IIOTOKA paccestHsl MAarHUTHOW CUCTEMBI
CHJIOBOrO TpaHcopmaropa. TemnnoBas MoJiesib BEINOJIHEHA Ha OCHOBE TpaHcpopmaropa HOM-
10.

Kpome 3T0ro B 1a00paTOpHOM CTEH/I€ UMEETCS PUCTIOCOOJIEHUE PHUC.S [T TEIIOBU3MOHHON
CHEMKH JTA00PATOPHBIX 00Pa3IIOB MPH PA3TMYHBIX yIIIaX BU3UPOBAHMUS.

Figure 5 Puc. 5 TennoBM3MOHHaA CbeMKa NPU pPasHbIX Yriax BUSUPOBAHUA

Yo BUBMPOBAaHUS MOXKET U3MEHSTHCS B Tpesieax OT Hylis 10 75 rpaaycos. B kauecTBe
71a00paTOPHBIX 00PA3IOB LTS TETIIOBU3NOHHON CHEMKH OBIIM N3TOTOBJICHBI IJIACTHHBI U3
CTaJIN, TIOMUHUS M HepKaBerolei cranu pazmepoM 70x70 mm. OOpa3iibl OTIMYAIOTCS IPYT OT
Jpyra COCTOSHHEM ITOBEPXHOCTH,

HEKOTOpbIe 00pa3Ibl OKPAIICHBI.



3SAJJAHUE HA ITPEJIBAPUTEJIbHVYIO
I[TOAI'OTOBKY

1. O3nakomuTthes ¢ mporpammoii QickReport paboTsl ¢ TEIIOBBIMU H300paKEHUSIMHU.

2. Ha npunaraemMbIX TepMOrpaMMmax OlpeieIuTh TEMIIEPATypy B TEX TOUYKaX, B KOTOPBIX Ha
BaIll B3IJISJT IPOSIBIISIETCS TEIUIOBOU A€(hEeKT AIIeKTpooOOpyI0BaHUS. Y CIIOBUS ChEMKH —
temriepatypa Bozayxa 20°C, koaddunment uznydenus 0,96.

[TocTpouTs rpaduk 3aBUCKMOCTH TEMIIEPATyphbl B MECTE TEIUIOBOTO jJe(deKTa oT

K03 puLIMeHTa N3Iy4eHUs U OTPAXKEHHON TemIieparypsl. BapeupoBaTh K03 uUIEHT
u3nyyenus ot 0,5 1o 1, a reMiepatrypy OKpyKarolen cpelibl OT AECATU A0 TPUILATH IPaycoB
Lenbcus.

3. BeiBegute cootHomienue (6), MPUBEACHHOE B OMMCAHUH PA0OTHI.

4. JInst IpOBOJIOKU IMAMETPOM 2 MM ONPEAEIUTh MAaKCUMAIILHOE PACCTOSHUE, ITPU KOTOPOM €€
Temreparypa Oyzaer onpenensatses KoppektHo TermoBu3opoM Flir ThermaCam E300. Kak
OyzeT MEHATbCS TeMIIepaTypa IIPOBOJIOKH, PETUCTPUPYEMasi TEIJIOBU30POM, €CIIU IIepeMeaTh
ero ot 0,3M (okycHoe paccTosiHUE) 10 ABYX METPOB OT MPOBOJIOKK. HapucoBatb
COOTBETCTBYIOIIUH rpaduk.

5. ITo Tepmorpamme oOpasiia ¢ HAKJIIGEHHOW Ha HETO JICHTOU, UMEIoNIeH KodhGUiueHT
uznydenus 0,95, onpeaenuts KO3QpPUIMEHT U3TydeHHs TOBEPXHOCTU oOpasua. M3mepenus
poBOAWINCH Iipu Temnepatrype 23°C.

3AJAHUE HA UBMEPEHU A

1. I3meputhb TEMI0BU30POM TEMIEPATYPY HArPETONH HUXPOMOBOM IMPOBOJIOKH TUAMETPOM 2
MM. PaccTosiHne oT 00beKTHBa TEIIOBU30pa 10 HUXPOMOBOM MPOBOJIOKU BapbupoBaTh oT 0,3
M JI0 IBYX MeTpoB. [t prkcanum mososxeHus TeIIoBU30pa UCIIONIb30BaTh MTAaTUB. CpaBHUTH
pe3yJIbTaThl U3MEPEHUH C PE3yJIbTaTaMH BBIITOJIHEHUS 3aJaHUS HA NIPEABAPUTENBHYIO
MOATOTOBKY (11.4).

2. Onpenenuth K03(pPULMEHT N3TydeHUs 1abopaTopHbIX 00pa3ios. [Tpu npoBeneHnu
u3MepeHuil oopazen nomkeH 0Tk HarpeT Ha 20-30°C BellIe TeMIepaTypbl OKpYKarolien
Cpenpbl.

3. Ha TerutoBo#i MoJienT BBICOKOBOJIETHOTO BBOJIA OIIPEAEIUTh KOA(PUITMESHT H3ITydeHHS
CHJIMKOHOBOM IOKPBIIIKH BBOJA.

4. Hanectu Ha MOBEpXHOCTh 00pa310B 3arps3HEHUS B BUJIE MATEH TPaHCPOPMATOPHOI'O Maca.
O1neHuTh BIMSHUE 3arps3HEHUS Ha TEMIIepaTypy 3arpsi3HeHHOH yacTu o0pasia,
oTpezeNsieMyto TemIoBu30poM. [IpoBecTu n3mepeHus A 3arps3HEHHBIX TPaHCPOPMATOPHBIM
MaciioM 00pa3IoB ¢ pa3IMYHBIMU KO3 (PUIIMEHTAMH U3ITyYEeHHUS.

5. 3MepuTh TEMI0BU30pOM TEMIIEPATYPY JIaOOPATOPHBIX 0OPA3IIOB MPH Pa3IUYHbIX yriiax
BHU3MPOBaHUS.

6. CasTh TepMoTrpamMmMy BBOJIa. [IocTpouTh pacripeneieHue TeMiepaTyphl 1o IOBEPXHOCTH
CHJIMKOHOBOM MOKPBIIIKY 10 paguycy H 1o ocu BBoAa. OOBSICHUTB XapaKTep paclpeieleHus
TEMIEPATyphl B paAlabHOM HalpaBiIeHHUH.

7. CHATH TepMOTpaMMy BBOJIa ITPU HAIUYHMU BeTpa (BETEP CO3/1a€TCsI BEHTUIIATOPOM).
N3meputs CKOpOCTh BETpa aHEMOMETPOM. IIpoBeCTH KOPPEKINIO PE3YIIBTATOB N3MEPEHUI
Temneparypbl. CpaBHUTb CKOPPEKTUPOBAHHBIE TAHHBIE C PACIIPENEICHUEM TEMIIEPATYPbI
BBOJIa IIPU OTCYTCTBUHU BETpA.

8. CHATH TepMOrpaMMy Ha TETIJIOBOI MOJIENH, COCTOSIIEH U3 TPEX BHICOKOBOJIBTHBIX BBOJIOB.
UnentuduurponaTs 1e()EKTHI.

9. CHATH TepMOTpaMMy TEIUIOBOM MOJIENHU, BHIIOJHEHHOW Ha OCHOBE TpaHcdopmaropa HOM-
10. Unentudunuposats AeexT.



KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: Hay4YHbIE OCHOBBI METOJIOB 1.Yto Takoe oKHa IpO3pavHOCTH

JTUarHOCTHKU BBICOKOBOJIbTHOM

W30JISILIUH

3HaTh: TEXHUYECKHE  CPENICTBA 1.Yto Takoe 6osomeTp

JMarHOCTUKHU U30JISILUU 2.Kak BrusieT pa3mep U pacCTOSIHUE 10 0ObEKTa Ha €To

o0opynoBaHUsS M yCTaHOBOK CHEMKY TEIUIOBU30POM.

BBICOKOI'O HAIIPSKEHUS 3.YTo Takoe oTpaskeHHas TEMIIEpaTypa 1 Kak ee
U3MEpUTh

YMeTs: aHaJIM3UPOBATh 1.Ha3oBuTE OCHOBHBIE NTapaMeTPhl TEIIIOBU30pa

pe3yabTaThl JIUarHOCTHYECKUX

U3MEPECHUM [1apaMeTpoB

BBICOKOBOJIbTHOM W3OJISILHH,

BBIIOJIHATh OTOpPaKOBKY

BBICOKOBOJIbTHOW M30JIALIUN

YMeTh: NpPUMEHATh TEXHUYECKUE 1.IlepeuncianTe OCHOBHbBIE 3aKOHBI TEIJIOBUICHUS

CpeacTBa JTUArHOCTHKHU 2.Pacckaxkute Kak BIUSAIOT MOTOJHbIC YCIOBUS Ha

BBICOKOBOJIbTHOM M30JIALIUN ChEMKY TEIIOBU30POM

Onucanne MKAJbI OIIEHUBAHUS:

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: OleHKa "0TINYHO" BBICTABIISIETCS, €CIIU
nabopaTopHas paboTa BBIIIOJHEHA BEPHO, & TAK)KE HA 3allIUTE CTYACHT NMPABHJILHO OTBETUII Ha BCE
MOCTABIICHHBIC BOTIPOCHI

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

Oyenka: 3
Hudicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu ebinonnenus snanus: OnueHka "yJIoBIeTBOPUTEIBHO" BBICTABISETCS,
ecnu 1abopaTopHas paboTa BBINOJIHEHA C TPYOBIMU 3aMEUaHHUSMH, a TAKXKe Ha 3alUTe CTYICHT
MPAaBUIILHO OTBETHJI HE HA BCE TIOCTABJIEHHBIE BOIIPOCHI

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyI0BICTBOPUTEIILHO" BHICTABIISICTCS,
€CIIM 33JJaHUE BBITTOJIHEHO HEBEPHO MJIM HE BHITIOTHEHO

KM-2. JIabopaTopHasi pabora Ne2 « KOHTPOJIb H30JISIIIUM HA OCHOBE SIBJICHUS
AUJIEKTPpUYecKoii abcopOoumnm»

®opMbl peanu3anmu: 3alnTa 3a1aHUsA

Tun koHTpoLHOrO Meponpusitus: Jlaboparopnas pabora

Bec koHTpOobHOr0 Meponpusitusi B BPC: 20

IIpouenypa npoBeeHus1 KOHTPOJIbHOI0 MeponpusiTusi: BeimosHeHue 1adbopaTopHO paboTHI, a
TaKXe OMpOC Ha 3HAHUS KOHTPOJISI U30JIALMU Ha OCHOBE SIBJICHUS AUAJICKTPUUECKOM abcopOIuu

KpaTKOE CoA€cpKaHME 3alaHUA:
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OITMCAHUE JIABOPATOPHOM YCTAHOBKHU 1 OFBEKTOB
OBCJIEAOBAHMA

K ocHOBHOMY 000pYAOBaHHIO YCTAHOBKH OTHOCUTCSI UCTOYHHUK PETYIUPYEMOTO MOCTOSHHOTO
BBICOKOI'O HAIIPSKEHUS, UCIIOIb3YEMBbIH JIUISl CHATHSI KPUBBIX CaMopaspsia U BO3BPATHOIO
HanpsbkeHus (puc. 1). OH BKIIouaeT B ceOs moBbImaromui Tpanchopmatop 7p (Hanpumep,
tuna HOM-16), Beinpsimutens //, perynastop HanpsbkeHus: PH, nepexitodaTenb BHICOKOTO
HanpspKeHUs 11 ¥ 3JIEKTPOCTaTHIECKUI KHIOBOJILTMETP (Hampumep, tuma C-96 nim C-196).

23
jﬂ

PH °
Jjﬂ“l

Cy=—

Figure 6 Puc. 1 Cxema yCTaHOBKU ANA onpegeneHns KpUBbIX BO3BPATHOrO HaNpsAXKeHUa U camopaspaga

ITpu onpenenenuyn KpUBO BO3BPATHOIO HANPSKEHUS IEpeKiouaTelib /7 mpeiBapuTeabHO
YCTaHAaBJIMBAETCS B MOJ0KeHUE 1 1 eMKOCTh ucnbITyeMoi uzomsiuuu Cx 3apspkaeTcsi B TEUEHUE
2-3 MUH J10 33JJaHHOTO HaIpsDKeHUs. 3aTeM MepeKitodarensb // ¢ UMITyJIbCHBIMU KOHTaKTaMU
OBICTPO IEPEBOAUTCS U3 MONI0KEHUS 1 B osiokeHue 4, Tak 4ToObl IpU IPOXO0KACHUN
HEepeKIIrYaTelIs Yyepe3 MooKeHue 3 ycrena pa3psiuThCs TOJIbKO TeOMeTpUYecKast EMKOCTh
W3O0JISILINN.

[Tpu onpenenenuy KpUBOM camopaspsiia UCIbITyeMasi M30JISLMS IPEBAPUTENILHO 3apsHKaeTCsI
B TeueHne 2-3 muH. [locne sToro nepexitovarens /7 mepeBOUTCS B TIOJIOKEHUE 2 U3
noJjoxeHus 1.

CornpoTHuBICHUE U3OJSIIIUU U3MepsieTcsa MeraommeTpoM ¢ HarnpspkenueM 2500 B. I[Toapo6Hbie
yKazaHus o paboTe ¢ MmeraoMmeTpoM npuBezieHsl B [Ipunoxkennn. OObeKTOM 00CIe10BaHUs
CILY’KMT TpeX(da3Hblil TpaHC(HOPMATOP HAIPSIKEHUSI.

3AJIAHUE HA TIPEJIBAPUTEJILHYIO
[IOJrOTOBKY

Hcnonw3ys dopMynbl, ipuBeAeHHbIE B paznene "[IpenBaputensHbie cBeeHUs", pacCUUTaTh
compotuBienus R15" u R60" , a Takke koahduimentsr abcopoiun  kabe = R60"/ R15" mist
JIBYX CIIy4aeB:

- IBYXCJIOWHAS U30JISIHs B HOpMalTbHOM cocTostHur — R1 =1,0 MOwm; C1 = 32,4 mx®; R2
=100 MOwm; C2 = 3,6 MxD;

- IBYXCJIOWHAS U30JISAIHS B YBIaKHEHHOM cocTossHur — R1 =1,67 MOwMm; C1 = 32,4 Mx®D;
R2 =167 MOwm; C2 = 3,6 Mmx®.

3AJJAHUE HA UBMEPEHU A
1. Tlepen HayaioM pabOTHI 03HAKOMUTHCS CO CXEMON YCTaHOBKH, Ha KOTOPOI OynyT
BBITOJIHATHCS U3MEPEHNUS, C PACIIOJI0KEHUEM OTIEIIBHBIX AJIEMEHTOB CXEMBI.

N3y4nTh HHCTPYKLKHU MO paboTe ¢ M3MEPUTEIBHBIMHI MPUOOPaAMU, UCIIOJIb3YEMBbIMU B JJAHHON
YCTAHOBKE, U MHCTPYKIUIO 110 TEXHUKE O€30MacCHOCTH.
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2. VI3MepuTh U MOCTPOUTH 3aBHCUMOCTH OT BPEMEHU BO3BPATHOTO HATIPSKEHUS IS
0aKeTMTOBOTO KOHJEHCATOPA, IPEIBAPUTEIHLHO 3apsKeHHOTO 10 Hanpspkenus U = 7,5 kB.
JlaTh 3aKiIH04eHHE O CTENIEHU HEOJHOPOIHOCTH U30JISILIUH.

3. W3MepuTh 3aBUCUMOCTb HANPSKEHUS camopaspsiia g O0aKeJIUTOBOro KOHJEHCATOPa,
3apsbxeHHoro 1o HanpspkeHus U = 7,5 kB.

[TonmyueHHy!0 3aBUCUMOCTD ITOCTPOUTH B MOITyJorapupmMuyeckom Macurtade, T.e. B Buje lgU =
f (t) , ¥ o ee MUHEHHOMY Y4aCTKy ONPEACTUTh YICIbHOE 00BEMHOE COMPOTUBICHUE CIIOSI

H30/LMH, TTojarag € = 4,5.

4. V3MepuTh ¢ MOMOIIBI0 METraoMMETpa AJis TpaHchopMaTopa HAPsKEHUST COTIPOTHBIICHUS
R15", R60" u kosd¢ument abcopounu kade = R60"/ R15" uzomsauuun oomMorkun BH

OTHOCHUTCIIBHO 3€CMIJIN:

1- oe uzmepenune — oomMotka HH 3a3zemiiena, skpan D He UCTIONB3yeTCS;
2- oe u3MepeHue — (mocie nayssl 3-5 mun) oomotka HH He 3a3emiiena, sxkpan O

npucoenuHeH k oomotke HH.

CpaBHHTB ¥ OOBSCHUTH NOJTYYCHHBIE PE3YIbTATHI.
5. I3amepuTh ¢ IOMOIIBIO MEraoMMeTpa Tt TpaHc(hopMaTopa HaIPsHKEHHs COTPOTHBIICHHUS
R15", R60" u ko3¢ ¢uiment abcopounu kabe = R60"/ R15" uzonsuuu oomorkun HH

OTHOCHUTCJIBHO 3CMIJIN.

1- oe uzmepenue — oomorka BH 3azemiena, sxkpan O He UCTIONb3YyeTCS;
2- oe u3Mepenue — (mocie nayssl 3-5 muH) oomotka BH He 3a3eminena, skpan D

npucoearHeH k oomoTke BH.

CpaBHI/ITB 1 O0OBICHUTH IMMOJIYYCHHBIC PE3YJIbTAThI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: HAayY4YHBIC OCHOBBI MCTOJ0B

1.YTo0 Takoe COIIPOTHUBJICHHUEC U30JIIUHU

JUarHoOCTHUKH BBICOKOBOJILTHOM

HU30JIA0UN

3HaTh: TCXHUYCCKUC cpeacrBa 1.YTo0 Takoe MUT'pAlIMOHHAA ITOJIAPHU3aAL A

JUarHoCTHUKH H30JIA1NN 2.Kak ANAarHoCTUPOBATH COCTOSTHUEC U30JIAUUN 110 KpI/IBOI\/JI

o0opymoBaHUsS M yCTaHOBOK
BBICOKOTO HAIPSIKEHUS

caMopaspsa v 1o BO3BPATHOMY HAIIPSZKCHUTO

YMers: aHaJIM3UPOBATh
pe3yIbTaThI JUarHOCTHUYECKUX
WU3MEpPEHU [1apaMeTpoB
BBICOKOBOJIbTHOM W30JISLHH,
BBITOJIHATh OTOpPaKOBKY

BBICOKOBOJILTHOM HU30JIAINN

1.00BscHUTE TOYEMY Ha IpaHUIIe pa3jiena ABYyX
TUBJIEKTPUKOB MOYKET MPOUCXOINUTh HAKOTJIEHUE
ANEKTPUYECKOTO 3apsaa

YMeTh: MNPUMCHATh TCEXHUYCCKUC
cpeacTBa JUarHoCTUKH
BBICOKOBOJILTHOM M30JISIINHU

1.laiiTe onrcaHue NPUHLIMIIA AEHCTBHUSI METAOMMETpa
2.Pacckaxkure Kakue cXeMbl U3MEPEHUS CONTPOTUBIICHUS
n3osanun 060tk BH oTHOCHTENbHO 3eMiu Bl 3HaeTe

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinonnenus snanusa: OueHka "oTIMYHO" BBICTABIAETCS, €CIU
naboparopHas paboTa BBIIIOJIHEHA BEPHO, a TAK)KE Ha 3alllUTE CTYACHT MMPaBUJILHO OTBETUII HA BCE

MMOCTABJICHHBIC BOIIPOCHL

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 80
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Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "Xopouo" BEICTAaBISAETCS, €CIU
nabopaTopHasi paboTa BBHITIOJTHEHA C HEOOIBITUMH 3aMEYaHUSIMU, a TAK)KE Ha 3alIUTE CTYACHT
MIPaBWJIBHO OTBETHJI HAa BCE TIOCTABICHHBIC BOTIPOCHI

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku btnonenus 3Hanus; OueHka "y10BJIeTBOPUTEILHO" BBICTABIIACTCS,
ecyu naboparopHast paboTa BBITIOHEHA C TPYOBIMU 3aMEUYAHHSIMU, & TAKXKE HA 3aIIUTE CTYACHT
MPaBUIILHO OTBETHJI HE HA BCE MTOCTABJICHHBIE BOIIPOCHI

Oyenka: 2
Onucanue xapakmepucmuku 8vtnoanenus 3uanus. OueHka "HeyI0BJIETBOPUTEIBLHO'" BBICTABIISIETCS,
€CJIM 3aJ]aHUE BBIMOJIHEHO HEBEPHO UJIM HE BBITIOJHEHO

KM-3. JlabopaTopHasi pabora Ne3 «AKyCTHYeCKHI1 KOHTPOJIb YACTUYHBIX Pa3psi0B B
30/ LN

®opmbl peanu3anuu: 3alinTa 3a1aHUL

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 20

IIpoueaypa npoBeaeHHsi KOHTPOJIbHOIO MepONPHUATHS: BrinonHeHue 1abopaTopHOi paboThl, a
TaKKe OIPOC HA 3HAHUS aKyCTUYECKOTO KOHTPOJIA YACTUYHBIX PA3PSIA0B B U30JISILUU

KpaTkoe conep:kanue 3a1aHusi: 5
JIABOPATOPHBIN CTEH/T

B naboparopHoM CTEeH]Ie 00BEKTOM H3MEPEHUS SBISCTCS H30JISIUS BEICOKOBOJIBTHOTO
onnodaznoro tpanchopmatop HOM-10. U3mepenue npoBoasarcs npudopom Bekrtop 2.0 puc.1.

Figure 7 Puc. 1 Mpu6op BekTtop 2.0

[Tpu6op Bextop 2.0 usmepser tgd B quanazone ot 0,00001 1o 100, eMkoCTh H30ALIUM B
nuana3zone ot 1n® go 1Mk® npu yacToTe MPUI0KEHHOTO HanpsikeHus oT 48 1o 52 I'o.
BexTop 2.0 no3Bois€T IPOBOAUTH U3MEPEHNS, KaK 110 MPSMOM, TaK U IO IEPEBEPHYTOM CXEME
MIPY UCTIBITATENIbHOM HanpsbkeHuu 10 10 kB BxmtounTtensHo. Ha puc. 2 npencraBiena npsmast
CXeMa U3MEPEHHUs.

o
3

ANV Y

ﬂy& \chop 2.0
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Figure 8 Puc. 2 Mpamas cxema nsmepeHus tgd n emkoctu nsonsauum npubopom Bekrop 2.0 M — nepekntovatenn, Y —
NyAbT AUCTAHLUOHHOIO yNnpaBieHUs

[Ipu n3MepeHunu 1o nepeBepHyTON cxemMe puc.3 Kopimyc nprudopa JT0JKeH ObITh H30IMPOBaH,
TaK KaK OH HaXOJUTCS 110J1 HANPsKEHUEM, ITPU KOTOPOM IIPOUCXOAUT MCIIBITAHUE U30JISILIHU.

P 7
= R
Tp = AV \ =
0 }> E \Onopnhlﬁ HIOIATOP
Figure 9 Puc. 3 MNepesépHyTas cxema usmepeHus tgd n emkoctu usonauum npubopom Bektop2.0M — nepekntoyartenn, Y —
NyAbT AUCTaHLMOHHOrO ynpaBaeHuUa

Bekrop 2.0 saBnsieTcs nudpoBeIM IpUOOPOM, B KOTOPOM YTOJI JUDJICKTPUIECKHUX TTOTEPh
olpeieNnsercs IyTeM CpaBHEHUs (a3bl TOKA, IPOTEKAIOLIETO Yepe3 U30JALMIO (BX0o «X»), €
¢a30ii TOKa, MPOTEKAIOIIETO Yepe3 ITATOHHBINA KOHAeHcaTop (BX0o «0»), a tgd BRIYHCISAETCS 1O
U3MEPEHHOMY 3HAYEHHUIO yTJIa AUIIEKTPUUECKUX MTOTEPD.

Ha puc.4 npusenena cxema u3MepeHus tgo U eMKOCTH y4acTKa U30JIALHH TpaHchopmaTopa
BH-HH.

BIT
HIIL

\
. +

L T L [fa
Cuns Rudl__|Cuaf | P [ 10|
- X Bextop 2.0 |—

Figure 10 Puc. 4 Cxema usmepeHue tgd n emkoctu yyactka usonaumum BH-HH

Rt

R

Ha Bxon «0» npubopa nojgaercs TOK, IPOTEKAIOIUI yepe3 ITATIOHHBIN KoHAeHcaTop. K
oomotke HH TpanchopmaTopa npusnoxkeHo ucnplTaTenbHOE HanpsbkeHue. Tok ¢ oomotku HH
IpoTEeKaeT K Kopiycy TpaHcopmaropa u k oomotke BH, koTopas coequnena ¢ Bxogom «X»
npubopa. Takum oOpa3oM, Ha BXof «X» MOCTYNAeT TOK, MpoTeKaroIuii Mexay oomotkamu BH
u HH, To ecth mponsBoauTcs usmepenue tgd u eMKocTH ydactka uzoisuuu BH-HH.

Ha puc.5 npeacraBnena cxema n3MepeHus tgd 1 eMKOCTH y4acTKa U30JSLUU TpaHchopmaTopa
BH-K.

R
[R5 oy Ruma T Cinea

Figure 11 Puc. 5 Cxema nsmepeHue tgé n eMKocTu yyactka nsonsauum BH-3

= [Ikﬁmp 2.0

B nepeBepnyToii cxeme puc.9 xopmyc npudopa Bekrop 2.0, a cnenoBarensHo Bxoa «0» U BX0
«X», HAXOATCS MOJ1 UCIIBITATENIbHBIM HanpshkeHueM. Bxon «X» coelMHEH ¢ BBIBOJOM
oomoTku BH Tpanchopmaropa. Ha oomorky HH nonano ucneitarensHoe HanpsbkeHue. Takum
o0pa3om, oomoTka BH 1 o6motka HH HaxoasTcst moa 0AMHAKOBBIM HAMPSKEHUEM, MEXKIY
HUMHU HE MPOTEKAET MEKTpUIecKuil ToK. B n3omnsuuu ucneiryemoro Tpancgopmaropa oyaer
npoTekats Tok oT 00MoTkn BH k koprycy Tpanchopmatopa. To ects, Ha Bxog «X» nmpubdopa

BexTop 2.0 noctymnaer Tok, mpoTekaromui no yyactky uzonsiuuu BH-3, a na Bxom «O»
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MOCTYMAeT TOK, MPOTEKAIOMINI Yepe3 H3TAJOHHBIM KOHJIEHCATOP, YTO MO3BOJIIET
M3MEPUTH TUDJICKTPUYECKHUE TapaMeTphl yuacTka nzossiiuu BH-3.

3AJJAHUE HA ITPEJABAPUTEJIBHVIO ITOJAI'OTOBKY

1. [lns tpanchopmaropa, mpeACTaBICHHOTO HA CXEME 3aMeIIeHuUs puc. 3, BEIOpaTh 3HAYCHUS
tgd W €MKOCTH 30H M30JIsiuu TpaHchopmaropa B mpeaenax mo tgd ot 0,01 mo 0,003, mo
emkoctu oT 40 Mk 10 150 mxd. Paccunrars tgd M €eMKOCTh Y4aCTKOB U30JIALIUN
Tpancopmaropa 1o cxemam. [IpuHATh, 4TO MOTYyYEHHbIE TAKUM 00pa30M MapaMeTphbl
U30JSUH TpaHc(hopMaTopa SBISIFOTCSA pe3yIbTaTaMy u3MepeHuid. OleHUTh JOCTOBEPHOCTD
U3MEpEeHMil tgd M eMKOCTH y4acTKOB M30JIALUU TpaHchopMaTopa.

2. W3 .2 B34Th mapaMeTpsl yYaCTKOB H30JISALIUMHU TpaHchopmaropa. YBenunauth Ha 50%
3HaYeHHe tgd OJHOr0 U3 YUaCTKOB U30JSAUHU. OLIEHUTH JOCTOBEPHOCTh U3MEPEHHH tgd

U30JISIIAH TpaHcdopmaropa.

3. U3 1.2 B34Th mapamMeTpbl y4acTKOB M30JSLMU TpaHCPopmaropa. Y BenuuuTh Ha 50%
3Ha4YeHue tgd JOOBIX IBYX y4acTKOB M30JSIHH. OIEHUTH TOCTOBEPHOCTh H3MEPEHH tgd
U30JILUH TpaHc(hopMaTopa AJis 3TOrO CIydas.

3AJJAHUE HA UBMEPEHU A

[TpoBecTn m3MepeHHst tgd M €MKOCTH U3OJISIIHH TpaHc(hopMaTopa B 1a00OPATOPHBIX YCIOBHUSIX.
O06paborats pe3yabTaThl H3MepeHuii. Caenars BHIBOJI O HAJTMYUU OMIKUOOK B u3MepeHusix. [Ipu
HaJUYUH OMTUOOK MPOBECTU JTOTIOJHUTEIBHBIC H3MEPEHUSI.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: HAay4YHbIC OCHOBBI MCTOJ0B

1.Kakum 00pa3oM MO>KHO BBISIBUTH OLTHOOYHBIE

JUarHOCTUKHU BBICOKOBOJIbTHOI U3MEpPEHUS IIPU KOHTPOJIE COCTOSTHUS 30NN
W30JISIIIN CUJIOBOTO TpaHchopmaTopa 1o tgo

3HaTh: TEXHUYECKHE  CpEICTBa 1.Kakue ¢akTopbl BIUSIOT Ha HATMYUE UCKAXKEHUN B
JUarHOCTUKHU W30JISILUN pe3yJibTaTax U3MEPEHUI TaHIeHCa yria

0o0OpyJIOBaHUS U YCTaHOBOK JTURJIEKTPUUECKHUX TIOTEPh U ANEKTPUUECKON EMKOCTH

BBICOKOT'O HaIPsSKEHUS U30JIALUI OOMOTOK CHIJIOBOT'O TpaHC(opmaropa
2.Kakue ¢akTopbl OKa3bIBalOT BIUSHNE HA PE3YJIbTAThI
U3MEpeHuH tgd 1 eMKOCTH M30JIALUH TpaHchopMaTopa B
YCIIOBUSIX DKCILTyaTalluy.

YMers: aHaJIM3UPOBATh 1.BeiBeuTE BBIpAsKEHUE AJIS OLIEHKH HAJTUYHS

pe3yNIbTaThl JUarHOCTHUYECKUX HCKaKEHUH B pe3ylbTaTax U3MEPEHU TaHTeHca yIiia

WU3MEpPEHU [1apaMeTpoB TURIEKTPUUECKUX MTOTEPh U30JSIIIUU OOMOTOK CHUIIOBOTO

BBICOKOBOJIbTHOM U3OJISIHH, TpaHchopmaropa

BBITOJIHATh OTOpPaKOBKY 2.00BACHUTE YTO TAKOE 30HBI U30JIALUU

BBICOKOBOJIbTHON M30JIALIUN TpaHcopmaropa

YMeTh: MNPUMCHATh TCEXHUYCCKUC
cpeacTBa JUarHoCTUKH
BBICOKOBOJILTHOM M30JISIINHI

1.BeiBeauTe BhIpaXkeHUE ISl OLIEHKU HAIU4YUs
HUCKaXEHHI B pe3ybTaTaxX U3MEPEHUN €eMKOCTH
M30JISIHH 0OMOTOK CHIIOBOTO TpaHc(opmaTopa

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 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 8btnoanenus 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 evinoanenus 3uanus: OneHka "y10BIeTBOPUTENILHO" BBICTABISAETCS,
eciu J1JabopatopHasi paboTa BBIIOJIHEHA ¢ TPYOBIMU 3aMECUAHHSIMHU, & TAKXKE HA 3aIIUTE CTYICHT
MIPABWJIBHO OTBETHJI HE HAa BCE IMOCTABJICHHBIE BOIIPOCHI

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIILHO" BEICTABIISCTCS,
€CJIM 33JJaHUC BBIITOJIHEHO HEBEPHO MJIM HE BBIIIOJHEHO

KM-4. Jlomamnee 3aganue Ne 1 «Oco0eHHOCTH JHATHOCTHKH OTAEJIbHbIX BHI0B
BbICOKOBOJIbTHOI'O 000pPY/10BaAHUSD)

@opmbl peaju3anum: 3anIuTa 3a/1aHus

Tun KOHTPOJIBLHOTO MeponpusiTus: J{omamrHee 3aganne

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa nmpoBeaeHus KOHTPOJIbHOTO0 MEPONPUATHS: BBIMONHEHWE HOMAaNIHETO 3aJaHMs, a
TaKXKe OINPOC Ha 3HAHUSA OCOOCHHOCTEH JUArHOCTHKU OT/ACIBHBIX BHUJIOB BBICOKOBOJIBTHOTO
000py1I0BaHUS

Kparkoe conep:kanue 3aganus:
PaCCMOTpeTB METOAbI KOHTpOJ'IfI BOSIIYHIHI)IX JII/IHI/Ifl BHGKTpOl'IepeI[a‘H/I. TGHHOBI/I?,I/IOHHOC
oOcienoBanue. YibrpaduosieToBas nHcekus. KoMOMHUpPOBaHHAS Ha3eMHAasi HHCIICKITUS
HOJ'II/IMepHBIX I/ISOHSITOpOB. PGHTFCHOCKOHI/ISI HOJ'II/IMCpHI)IX I/I3OH$ITOpOB.

KoHTpoJibHbIE BONPOCHI/3a/1aHUA:

3HaTh: HAay4YHBIC OCHOBBI MCTOJ0B 1. KakoBbl IMPUHIOHIIBI OOCHKHW KOHTAKTHBIX COGI[I/IHGHI/Iﬁ
JANarHoCTHUKH BBICOKOBOJIbTHOM IIpOBOAOB B03I[YHIHOI>’I JIMHUU 3JICKTPOICpEaain.
HU30JIAINHN 2.KakoBbl OrpaHN4CHUs TCIIJIOBU3MOHHOTO METOJAA JJIA

KOHTPOJIS MoAABECHOM (hapopoBoii TMHENHON H3OIALMH.
3.Kak BeINISIIAT AeEKTHBINA U30JISITOP HA TEPMOTPaMME.
4.B ueM npenMyIecTBa IPUMEHEHHUS
yIbTpaduoIeTOBON MHCIEKIIUH JISl PETUCTPALluU
paspsAHbIX IPOLIECCOB HA W30S BO31YIIHBIX JTUHUN
AJeKTponepeadr HaJ IpyTUMH METOIaMu.

5. Ilpunnun paboTel npubopa ynpTpaduoaeToBoi
MHCIEKIUN 000py10BaHUS.

6.0cob6eHHOCTH yAbTPapUOIETOBON HHCIIEKLIUU
MOJINMEPHBIX U30JIITOPOB

7.B 4yem 3akiodyaercsi KOMOMHUPOBAHHAS Ha3eMHas
MHCHEKUUS TOJUMEPHBIX U30JISTOPOB?

8.KakoBa 065acTb MpUMEHEHHs PEHTI€HOCKOITUI
MOJINMEPHBIX U30JISITOPOB.

9.Kakue nedeKTbl 103BOJISET BHISIBUTH PEHTTEHOCKOMHUS
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‘ MMOJIMMEPHBIX U30JIATOPOB.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakxmepucmuxu binoaneHus 3Hanus: JloMaliHee 3aJaHue CYUTACTCS BHIITOJHEHHBIM
Ha OLIeHKY «OTINYHOY», €CJIK OTBETHI Ha BCE BOIPOCHI MPEACTABICHBI BEPHO U apTyMEHTHPOBAHHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapaxmepucmuxu binoIneHus 3Hanus: JloMaliHee 3aJaHue CYUTACTCS BHITTOJHEHHBIM
Ha OILICHKY «XOpOIIO», €CIM OTBETHI HA BOMPOCH! PACKPBITHI HETIOIHO WJIN C HEOOIBITUMU
3aMeYaHUSIMHU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu 8bINOIHeHUs 3HaHus: JloMalTHee 3aJaHie CUNTACTCS BBIITOJHEHHBIM
Ha OICHKY «Y JIOBJIETBOPUTEIILHOY, €CJIM OTBETHI HA BOIIPOCHI PACKPBITHI HETIOJIHO U C TPYyOBIMU
omuOKamMu

Oyenka: 2
Onucanue xapaxmepucmuxu 8binoaneHus 3Hanus: JloManrHee 3aJaHue CYUTACTCSI BHITTOJTHEHHBIM
Ha OIeHKY «HeymoBIeTBOPUTEIBHOY, €CITH OTBETHI OTCYTCTBYIOT HJIM HE COOTBETCTBYIOT
MOCTaBJICHHBIM BOIIPOCaM

KM-S. Jlabopatopnasi padota Ned «Iuziiekrpudeckue norepu. KoHrpoab uzonsinuu
10 TAHTEHCY YIJIa ANIJIeKTPHYECKUX MOTEPh

®opMmbl peanu3anmu: 3alinTa 3a1aHus

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJIbHOI0 MepoNpHUATHs: BrimomHeHne nabopatopHOi paboTHI, a
TaKXe OMpOC Ha 3HAHUS KOHTPOJISI U30JIALUH 110 TAHTE€HCY YIJIa IUAJIEKTPHUECKUX MOTEPh

Kparkoe conepxanue 3ajanus: .
JJABOPATOPHBIM CTEH/]

Omnucanue creHga:

Cxema nabopaTopHOTo CTEH/Ia MpeIcTaBiIeHa Ha puc. 1.

Ha orpaxneHnn nCTIBITATEIHHOTO MO CTEH/IA YCTAHOBIICHA 3a3eMJICHHAS METAJUTMYeCKast
TIOCKOCTH pazmepoM 60 x 80 cM, KoTopas UMUTHPYET 4acTh OOKOBOM MOBEPXHOCTH Oaka
CHIIOBOTO TpaHcopmaropa. Ha mmockocTr co CTOPOHBI HCTIBITATEIBHOTO TTOJIST CTEH A
pacmoI0KeHbl UICTOYHUKU aKyCTHUECKUX CHTHAJIOB - JIEKTPUYECKHUIA pa3psil, BUOPOCTYK, IITyM
JIBUTATEJS, BUOpAIMIO 0OMOTOK TpaHCchopmaropa.

BxroueHne Toro UM HHOTO aKyCTHYECKOTO CHTHAIa MPOU3BOIUTCS COOTBETCTBYIOIIUM
TyMOJIepoM Ha yJsbTe yrnpaBieHus. [Ipuem 3ByKOBBIX CUTHAJIOB B YJIBTPa3BYKOBOM JlMana3oHe
YaCcTOT OCYIIECTBISIETCS aKYCTUYECKUM TaTYMKOM, KOTOPBI MOKET OBITh YCTAHOBJICH B
Pa3HBIX TOYKAX Ha BHEIITHEN IMOBCPXHOCTHU IIJIOCKOCTH. Texunueckue XapaKTCPUCTHKHU
AKyCTHUYECKOTO JaTYMKa MPEeICTaBICHbI B Ta0M. 1.
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Figure 12 Puc. 1 Cxema nabopaTopHOro creHaa

Ta6muma 1. TexHnyeckue XapaKTePUCTHKH aKyCTHYECKOI0 JaTYHKA

Jlnama3oH pabo4yux 4acToT 60 — 130 kI'nt
[loporoBasi ~ 4yBCTBUTEIBHOCTD

(MUHIMAIHHO oOHapyxuMbIi curHan) | He MeHee 0,04 I1a
IIlym ycunurens, OpUBEICHHBIN KO BX0y | MeHee 2 MKB

AKYCTHYECKHI TaTYMK TepMETUYECH, He YyBCTBUTEJCH K BUOPAIIMHM U BHICOKOYACTOTHBIM
AIIEKTPOMArHUTHBIM ITOMexaM, (PYHKIIMOHHUPYET B Iuarna3one remmeparyp ot -10 go 80°C.
DNEKTPUUECKHU CUTHAJ C aKYCTUYECKOTO JaTYMKa MOXKET MepeiaBaTbes Tu00 Ha
yIBTPa3BYKOBOU MojiepaTop «Jlenbduny» (monoxenne nepexirodarens 1), oo yepes
yeunutenb K ociuuiorpagy ACK — 3117 (monoxenue nepekitoyaTens 2).

Ha puc. 2 npencrasineH ynbpTpa3ByKoBoi MojsiepaTop «lenbpuHy» ¢ HaylIiHUKaMu U
AKyCTHUYECKUI JATUMK C MATHUTHBIM KPETJICHUEM.

[Tpunumn paboTsl yabTPa3ByKOBOIO MojiepaTopa «Jlenb(puHy» 3aKI04aeTcs B CIEIYIOIEM.
DNEeKTpUYECKUil CUTHAJ C aKyCTUYECKOI'0 IaTYMKa MOJIaeTcs B yAbTPa3ByKOBOM MOAEpaTop
«/lenbpun», 1€ 3TOT CUTHAN YCUJIMBAETCS, I€TEKTUPYETCS, aMIIUTY/1a CUTHAIA OLEHUBAETCS
Mo MATUYPOBHEMY MHAMKaTOpy. [Ipy HaXkaTHH Ha KHOMIKY 3alUCH (HAXOUTCS COOKY)
yIbTPa3ByKOBOM CUTHAJI 3allOMUHaeTcs. Bpems 3amucu coctaBisieT 1Ba nepruoia ceTeBon
gacToTsl — 40 Mc. 3aTeM 3anmcaHHbIi CUTHAJ BOCIIPOU3BOIUTCS C 3aMENJIEHUEM B cTO pa3. [Ipu
TaKOM IPeoOpa30BaHUM YIbTPA3BYKOBOM JMaa3oH pabounX YacTOT aKyCTHUECKOTO JaTuhKa
60 — 130 k' mepeBoauTCs B chabluMblii quamna3ox 0,6 — 1,3 k['i. Curnan MoxHO
MPOCITYIIATh C TOMOIIbIO HAYIITHUKOB, BpEMsl BOCIIPOM3BEICHUS 3alIUCH — 4 CEKYH/IbI.
BocnpounssenieHre moBTOPsETCS HUKINYECKHU 10 CIeIYIOIEro HaXaThs KHOIKH 3alucH, 1100
JI0 OTKJIFOYEHHS.

T’

Vravpun cuw
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Figure 13 Puc. 2 YnbTpa3syKoBoii mogaepaTtop «JenbGUH» ¢ akyCTUYeCKMM AaTYNKOM

VYapTpa3ByKOBOW CUTHAN, KOTOPBIN Onarogapsi 3aMeJICHUIO0 CTAHOBUTCSI BOCIIPUHUMAEMbIM Ha
CJIYX, TOJIYYHIJT HA3BaHUE CIYXOBOT0 00pa3a yJIbTPa3ByKOBOTO aKyCTHUYECKOT'O CHTHAIA.
CnyxoBoiif 00pa3 aKyCTHUECKOTO CUTHAJIA OT YaCTHYHOTO pa3psia CylIECTBEHHO OTINYAETCS OT
CIIyXOBOT'O 00pa3a akyCTUYECKOTO IIyMa. DTH CUTHAIBI MOKHO Pa3IMYUTh HA CITyX.

B yneTpazBykoBoM Moaepatope «/lenbduny» nmpearycMoTpeHa BO3MOXKHOCTh Mepeiadn
3alMCaHHON MH(POPMAIIMK Ha KOMIIBIOTEP HIIM MAarHUTO(OH JIJIsl €€ XpaHCHUs, TaJIbHEHIIeH
00pabOTKU U TOKyMEHTHPOBAHUSI.

PaboTocnocoOHOCTh aKyCTHYECKOTO JAaTYMKA M YIIbTPa3BYKOBOI'O MOJiepaTopa aeibhuH
CJIEZyeT MPOBEPSTH 10 U MOCIIE MPOBEACHHS U3MepeHuit. /i 3Toro pekoMenayercs
UCTIOJIB30BaTh MhE303KHUTAIKY. PacCcTOSTHUE MEX/Ty ITbE303)KUTAIKON M aKyCTUYECKUM
JATYNKOM JIOJDKHA COCTABIISTH JIECATh METPOB, IPU ATOM pabodasi TOBEPXHOCTh
aKyCTUYECKOTO JIaTYMKa JOJDKHA OBITh OOpalieHa K Mbe303axuraike. [Ipu sanexkTpudeckux
pa3psiiax B MbE303KUTAIKE HA YyIBTPA3BYKOBOM Mojeparope «Jleab(puHy» T0IKEeH CBETHThCS
NIEPBBI WHAUKATOP TIPH MOJIOKEHUH PETYISTOPA YCUIICHUS B 3€JICHOM CEKTOpE.
DJEKTPUYECKUN CUTHAJ C aKyCTUYECKOTO IaTYNKA MOXKET OBITh MOAAH Yepe3 YCHIUTEIb Ha
u3MepuTenbHbli kaHan ocuusuiorpadga ACK — 3117 (puc. 3).

Figure 14 Puc. 3 Ocuunnorpad umdpposoit 3anoMuHalLWMA YeTbipexKaHanbHblii ACK-3107

Texaunueckue ganusie ocimuiorpadga ACK-3107 mpuenens: B Tad. 2.

Tabmuna 2. Texunyeckue xapakrepucTuku ocuusiorpaga ACK-3107

KonugectBo kanayioB ¢ HezaBucumbiM ALIIT | 4

MakcumanbHOE YHCIIO BEIOOPOK Ha KaHal 131072
MakcumanbHasi 4acTOTa JUCKPETU3ALNU 100 MI'g
Uwcio 0ToOpakaeMbIX TOYEK Ha DKpaHe 100 ... 131072
Hanpspkenue nuranus 2208

10%, 50 I'ny
YcnoBus 3KCIUTyaTalluu: TEMIIEpaTypa 45 440°C

OTHOCHUTCJIbHAS BJIA’)KHOCTb BO3yXa

He 6onee 80% npu 25°C ot 630 1o 800 MM pT. CT.
aTMoc(epHOe JTaBlicHUE

Ocmumnorpadg ACK-3107 paboTaet TOIbKO COBMECTHO ¢ KOMITbIOTepoM. OH cHaOX)eH
IIPOrpaMMHBIM OOecTiedeHHEM ISl MaTeMaTu4eckoil 00paboTku curnanos. Mimeromeecs
nporpaMMHoOe oOecrieyeHue Mo3BOJISeT Ha OCHOBE ObICTporo npeoOpazoBanust Oypre
pPaccUuTHIBATH CIIEKTP U3MEPEHHOTO aKyCTUYECKOT0 CUTHAIA.

3aﬂaHI/IC Ha U3MCPCHUA

1. C nmomo1pto yapTpa3ByKoOBOro MoziepaTopa «/Jlenbdun» nmpocnymars ciayxoBble 00pa3bl
AKyCTHYECKHX CUTHAJIOB.

19



2. TIpoBecTH JOKALHMIO AIIEKTPUUYECKOTO pa3psiaa Mo aMIUIUTYE aKyCTUYECKOT'0 CHUTHAIa.

3. CHATH OCHMIJIOTPAaMMY aKyCTHYECKOTO CUTHAJIA OT AJIEKTPUUYECKOTO pa3psiga COBMECTHO C

SJICKTPUYCCKHUM CUT'HAJIOM OT aHTCHHBI. OHpGI[eJII/ITb PACCTOAHNEC OT UCTOYHUKA
QJICKTPUYCCKUX pa3psAaa0B 40 INIOCKOCTH.

4. Cuarp ocuJIorpaMMbl aKyCTUYCCKUX CUTHAJIOB OT PA3JIMYHBIX dKYCTUUCCKHUX
HCTOYHHKOB, OIIPEACTIUTD UX YaCTOTHBIN CIICKTD. CI[CJ'I&TI) BBIBOJ O
MPOUCXOKACHUHN aKyCTHYCCKOI'0 CUTHaJIa.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: HAay4YHbIC OCHOBBI MCTOJ0B

1. Kak OoTIM4YnTh YaCTUYHBIN paspsa OT aKyCTHYECKOI'oO

JUArHOCTUKHU BBICOKOBOJIbTHOI uryma
U30JILUH
3HaTh: TEXHUYECKHUE  CpEICTBa 1.Yto Takoe yacTUUYHBIE pa3psiibl U IOYEMY OHU
JTMarHOCTUKU U30JIALUH BO3HUKAIOT B U30JIALIUU
o0OpynOBaHUS U YCTaHOBOK 2.Y10 TaKoe MpocThI€ U CIOKHBIE YCIOBUS
BBICOKOT'O HaNpsKEHUs pacrpocTpaHeHHs aKyCTUYECKON BOJTHBI
3.Kax npoucxoaur jokauus YaCTUYHBIX pa3psI0B
4.Yto Takoe yJIbTpa3ByKoBOH MojepaTop «Jlenbpun»
YMmers: aHaJIM3UPOBATh 1.Ilepeuncante METOIbI pEruCTpPai YaCTHUHBIX
pe3yibTaThl JMArHOCTUYECKUX pas3ps10B
U3MEpPEHUI [apaMeTpoB 2.3anuImmTe COOTBETCTBYIOILYIO CUCTEMY YpaBHEHUMN
BBICOKOBOJIBTHOM U30JISALUH, JUIsl aKyCTUYECKOM aHTEHHBI
BBIIIOJIHATh O0TOPaKOBKY

BBICOKOBOJILTHOM HU30JIANN

YMeTh: MNPUMCHATh TEXHHUYCCKUC
cpeacrBa JUAarHOCTUKHU
BBICOKOBOJILTHOM H30JIAIHNHN

1.Pacckaxure B uem MMpeuMynieCTBa U HEAJOCTATKHU

AKYCTHUYCCKOI'O MCTOAa KOHTPOJIA YaCTUYHBIX PA3PAA0B

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5

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

IMMOCTAaBJICHHBIC BOIIPOCHI

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6vinoneHus snanua: OueHKa "Xopoo" BbICTABIIAETCS, €CIIN

nabopaTopHasi paboTa BBINOJIHEHA C HEOOIBIIIMMH 3aMEUaHUSAMHM, a TAK)KE Ha 3aIIUTE CTYICHT

MpaBHUJILHO OTBETUJI HA BCC MMOCTABJICHHBIC BOIIPOCHL

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "ya0BIeTBOPUTENHHO" BHICTABIISIETCS,

€Clin J1a60paTopHa5{ pa60Ta BBITIOJTHCHA C TPYGBIMI/I 3aMCUYAHUAMHU, a TAKIKC Ha 3alUTC CTYJACHT

MMpaBHUJIbHO OTBETUJI HE HA BCC MMOCTABJICHHBIC BOIIPOCHI

Oyenka: 2

Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. Ornenka "HeYJIOBJ'IeTBOpI/ITeHBHO" BBICTABJIACTCA,
€CJIK 3aJaHUC BBITIOJIHCHO HEBCPHO MJIM HC BBIIIOJIHCHO

20




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Buaer 1

1. TernoBoe u nHPpakpacHoe n3nydeHue. VICTOUHUKY Teruia B 3JeKTPOOOOPyA0BaHUH.
[TonsiTHE CIIEKTPaIbHOTO KO3 UIeHTa H3ITydeHUsI. AOCOIIOTHO YepHOE TEJ0, CEPOe TEIO,
n30MpaTebHbIN U3JlydaTelb. 3aKOHbI TEIUIOBOIO M3IydyeHus. JIOCTOMHCTBA U HEJOCTAaTKU
TETIOBU3MOHHOTO METO/IA.

2. OneHka JOCTOBEPHOCTH NU3MEPEHUs COIIPOTUBIICHUSI H30JIALUU B OAHO(DA3HOM
TpaHnchopMmaTope ¢ HepaculeJIeHHBIMA 00MOTKaMHU.

3. 3apaua. OnpenenuTs, A1 KAKOro y4yacTKa U30JIALUU CUIIOBOTO OAHO(A3HOIO
TpaHnchopmMaTopa IPOU3BOIUTCS U3MEPEHUE TAHTEHCA YTila JUIEKTPUIECKHUX TTOTEPh

.

1 1 . 1
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IIpoueaypa nposenenus

[TpoBoauTCS B YCTHOH (hopMe 1o OusieTaM B BUJE MOATOTOBKH M M3JIOKEHUS pa3BEPHYTOrO OTBETA.
Bpems Ha noarorosky cocrasisieT 60 MUHYT

L. Ilepeuenv Komnemenyuit/uHOUKaAmMoOpo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenuus/Muauxarop: N/1-6nk-1 JleMoHCTpHUpYeT 3HaHHE HAYYHBIX OCHOB JUATHOCTHKH
BBICOKOBOJIbTHOM M30JIALUN

Bonpocsl, 3aganus
1.buaer 1
1. TerutoBoe u uH(ppakpacHoe uzinydeHue. MicTouHuku Temna B 31eKTpooOOpyJOBaHHH.
[ToHsiTHE CIIEKTPaTIbHOTO KO3 (uUIeHTa u3nydeHus. AGCOIIOTHO YepHOE TeJ0, CEPOe TEIO,
n30upaTeabHbIA U3TyyaTelb. 3aKOHbI TEIJIOBOTO U3IydeHus. J[0CTOMHCTBA U HEAOCTATKU
TEIJIOBU3MOHHOTO METOAA.
2. OueHka JOCTOBEPHOCTH U3MEPEHUs COTIPOTUBIIEHUS U30JILUU B OJTHOPA3HOM
TpaHchopMaTope ¢ HepacleNJIeHHBIMU 0OMOTKaMHU.
3. 3agava. OmnpenenuTs, IS KAKOTO yJacTKa 30K CHIIOBOTO 0THO(hA3HOTO
TpaHchopMaTopa IPOU3BOIUTCS U3MEPEHUE TAHTEHCa yria JUAJIEKTPUIECKUX MOTePh
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2.buaer 2
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1 udposoii meraommeTp M4. Koappurmment adbcopbunu. M3mepenne meraommerpom M4
YYaCTKOB U30JISAIIMU B OAHO(a3HOM TpaHcopMarope.

2. TpanchopmaropHoe Maciio kak HH(GOpMaIMOHHAS cpenia. JMarHocTHYeCcKue rasol,
pacTBopeHHbIE B TpaHchopmaTtopHoM maciie. [lonarue o xpomaTorpaduueckom aHammse
pacTBOPEHHBIX Ia30B.

3. 3agaua. [Ipu u3mMepeHUn MEraOMMETPOM COMPOTHUBIICHUS YUYACTKOB U30JIALIMU CUIOBOTO
onHodazHOTO TpaHCchopMaTopa, OBUIH MONYYEHBI CIEAYIONUE pe3ynbTaThl. COMpOTUBICHUE
MEXIy 0OMOTKaMu BbIcIiero u Husmero Hanpsbkenus RBH-HH=400 Mowm, conpoTtuBiieHne
MEXIy 0OMOTKOM BBICILIETO HAMIPSKEHUS U 3eMIICH RBH-3=600 Mowm, corpoTuBieHne
MeXay 00OMOoTKOM Hu3Mero HanpsbkeHus u 3emiied  RHH-3=400 Mowm. Kpowme storo 6sutn
IPOBE/ICHBI U3MEPEHUS CONPOTUBIICHHUS YYaCTKOB U30JISAIIUH TpaHc(hopMaTopa, KOTOpbIe
coenuHeHbI MapawieabHo: RBH-3 nmapannensno RHH-3 (RBH-3 || HH-3=240 Mom), RBH-
HH napannensio RBH-3 (RBH-HH || BH-3=240 Mowm), RBH-HH napannensno RHH-3
(RBH-HH || HH-3=200 Mowm). [IpoBepbTe, UMEIOTCS JIU OIMOKH B U3MEPEHUAX. UTO MOKET
OBITH IPUYNHON OIMIMOOK NP MPOBEACHUN MTOTOOHBIX U3MEPEHUIA.

3.buier 3

1. IlpunHIMn n3MepeHus TaHreHca yriia IUAJIEKTPUUECKUX TOTEPh HUPPOBBIM TPHUOOPOM.
[Tpu6op Bektop 2.0. [Ipsimast u nepeBepHyTast cxema BkItoueHus. 4. Kommencarus TOKOB
BIIMSIHUS IPU U3MEPEHUM TaHT€HCa yIila JUAJIEKTpUUYECKUX noTepb npudopamu Bekrop 2.0 u
Tanrenc 2000.

2. OueHka JOCTOBEPHOCTH U3MEPEHUS COTIPOTUBIIEHUS U30JILUU B OTHOPA3HOM
TpaHcpopMaTope ¢ HepaCUIETIEHHBIMH OOMOTKAMHU.

3. 3apaya. Kak ©3MEeHUTCS TaHTEHC yriia JUAJIEKTPUIECKUX MMOTEPh H30JSIHUN TPU
yBEJIMUYEHUH TemiiepaTypsl uzoisiiuu Ha 35°C. Temneparyphsiil kosddunment pasen 0,03
1/°C.

4.buier 4

1. nsnexrpuueckas abcopOiusi, camopaspsil, BO3BpaTHOE HanpsoKeHne. KOHTpob n30suu
110 BO3BPATHOMY HAIPSKEHUIO.

2. CokpalieHHbIN PU3NKO-XUMUYECKUI aHalIu3 Macia.

3. 3agaua. Onpenenuts, A7 KAKOTO y4acTKa U30JISIIIUK CUIIOBOTO 0JIHO(GA3HOTO
TpaHcopmaTopa MPOU3BOIUTCS U3MEPEHHE TAHT€HCA yIila JUAIEKTPUUYECKUX OTEPh
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5.buaer S

1. Mexanu3m 006pa3oBaHusi aKyCTUUECKUX BOJIH MPU YacTUYHOM paspsne. Knaccuduxarms
3BYKOBBIX BOJIH B 3aBUCUMOCTH OT 4acTOTBI U YCJIOBHMH pacnpocTtpaHeHus. CKOpOCTb
3BYKOBBIX BOJIH B PA3JIMYHBIX CpefiaX. 3BYKOBOE JaBieHHe. AKycTHdecKui natunk. CyTh
aKyCTUYECKOT0 METO0J1a OOHAPYKEHUS YaCTUUHBIX pa3psiioB BO BHYTPEHHEH M30JSIUN
AIEKTPOOOOPYIOBAHHS.

2. Crapenue TpaHc(hOpMaTOPHOTO MaciIa U TBEPAOH H30JIALMH.

3. 3apava. K u3omsmun MpuiIoKeHo HAMPsHKEHHE TPOMBIIIIEHHON YaCTOTHI, EMKOCTh
m3oisinuu 1000 nd, conporusienue nzomsnuu 30 MOM. OnpenennuTs TaHTE€HC yIiia
JUAJIEKTPUYECKUX MOTEPh JJIA MMAPALIEIbHON U MIOCIEA0BATEIbHONW CXEMBI 3aMELICHUS
W30JISILUH

6.buier 6

1. KommekcHoe 1uarnocTuyeckoe oociae0BaHie CUIIOBOTro TpaHchopmaTopa.
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2. DAEKTPUUECKUN METOl OOHAPYKEHHS YACTUUHBIX Pa3psaoB. MI3MepuTenbHBINH KOHTYD,
TpeOOBaHUS K AJIEMEHTaM U3MepUTEIbHOro KoHTypa. Kaxkymmuiics 3apsn - Mmepa
MHTEHCUBHOCTU YaCTUYHOI'O pa3psia. DHEPTUs U MOLUIHOCTh YACTUYHOIO pa3psija.
['pagyupoBka — mapasienabHas U rocjiefoBarenabHas. Mi3amepenre 4acTUYHbIX pa3psoB B
1a00pPaTOPHBIX YCIOBUSIX.

3. 3agaua. Ha 3aBoje — u3roroBuresne ObUIM U3MEPEHBI tg0 YYaCTKOB U30JISIIUU CHIIOBOTO
Tparcopmaropa. Tgd ydacTka U30ISIUU MEKTy OOMOTKAMHU BBICIIIETO U HU3IIETO
Hanpstkenus tgd BH-HH=0,00622, tgd yyacTka U30J1UHd MEKy OOMOTKOM BBICIIIETO

HanpspkeHus u 3emieit  tgdo BH-3=0,00834, tgd ydacTka U30Is1MHA MEXTYy OOMOTKOM HU3IIETO
HanpsbkeHus u zemuerd  tgd HH-3=0,00752. U3mepenus npoBeneHsl npu temneparype 18°C.

[Tpu BBOZIE TpaHCcoOpMaTopa B SIKCIUTyaTallMIO ObUIN TPOBEICHBI U3MEPEHUS tg0 pU
temriepatype 250C u moaydeHsl cienyrontue pe3yiabrarsl tgd BH-HH=0,00687, tgd BH-

3=0,00944, tgd HH-3=0,00872. IIpu BBozE TpaHchopMaTopa B IKCIUTyaTaui0 3HadeHue tgd

Y4aCTKOB U3OJISILIMM HE JOJKHBI OTJIMYAThCS OT 3HAYEHUM, YKa3aHHBIX U3TOTOBUTENIEM B
CTOpoHY yxyaueHus 6onee yem Ha 50 %. Onpenenuts, MOXKET JI1 TpaHCPOpMATOp OBITH
BBEJICH B dKCIUTyaTanuio. [IpuHATh, 4TO U1 M30JSIUH TpaHcPopMaTopa 3aBUCUMOCTD tgo OT
Temreparypsl t umeet Bu tg62=0,9996 tgdo1exp(0,03(t2-11)).

7.buaer 7

1. DnexTpuueckuil MeTos1 OOHapYKEHMs YaCTUUHBIX pa3psioB. MOK 60270 -
HIMPOKOMOJIOCHAS ¥ Y3KOIIOJIOCHAS! CXEMbI U3MEPEHUN. YPOBHHU OMACHOCTH YaCTHUYHBIX
pa3psiioB B OyMa)kHO - MaclsTHOU M30JSMH. JlOCTOMHCTBA M HEJJOCTATKH AJIEKTPHUECKOTO
MeTo/a.

2. lnarHocTHpOBaHNUE U30JISALIMUA KAOCIbHON JTMHUH.

3. 3agaua. BepxHuii MeTammueckuii (praHel] HEIIOTHO mpuieraeT K u3onsiuuu (papdop)
OTIOPHOTO M30JISATOPA - MUMEETCS BO3AYIIHBIN 3a30p TonmuHon d1=1 mMm. Jludnekrpuueckas
MIPOHUIIAEMOCTh Bo3ayxa £1=1, quanekTpudeckasi npoHuaeMocTs Gapdopa €2=4,5.
Paccrosiane mexy (hiaHmaMu OonopHOro u30JsATopa cocTaBisieT d=25 cM. ATMocdepHbie
ycI0BHS — HOpMallbHbIe. [Ipu KakoM HanpsHKeHUH Ha OTIOPHOM H30JIATOPE B BO3YLTHOM
3a30pe BO3HUKAIOT YaCTUYHBIE Pa3pPSIbL.

8.buier 8

1. OcobeHHOCTH U3MEpEHHs YaCTUYHBIX Pa3psAI0B B YCIOBUSIX dKCIUTyaTaruu. VIcTOUHNKH
AJIEKTPOMArHUTHBIX IOMEX Ha MojAcCTaHIMU. Vcnoab30BaHHE BBICOKOYACTOTHOTO
TpaHchopMaTopa TOKa Il  M3MEPEHHUs YaCTHUHBIX pa3psioB. M3MepeHue 4acTHIHBIX
pas3psaI0B B CHIIOBOM TpaHC(opMaTope.

2. @aKTopHI, BIUSIOIINE HA TIOKa3aHUS TETIOBU30Pa IIPU ChEMKE DIIEKTPOIHEPTETHUECKOTO
o0opynoBaHus — aTMoc(epHble, KO3 (PUIMEHT U3ITyUEHUs], OTpaKEHHAas TeMIepaTypa, yroi
BU3UPOBaHUS, pACCTOSTHUE 710 00CiIelyeMoro o0beKTa. pazmMep oObeKTa.

3. 3apauya. OnpenenuTs, A KAKOTO y4yacTKa W30JIALUU CUIIOBOTO OAHO(pA3HOTO
TpaHchopMaTopa IPOU3BOIUTCS U3MEPEHNE TAHTEHCA YTiIa TUDIIEKTPUIECKHUX TTOTEPh
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9.buJaer 9

1. I3MepeHne YaCTHYHBIX pa3psiioB B KaOENbHBIX JHHUIX. OTpeeieHne MecTa YaCTHYHOTO
pa3psijia B KaOenbHOU JTMHUU. MeTo U3MepeHus U JIOKaIU3alui YaCTUYHBIX Pa3psiioB B
Ka0eJNbHO JIMHUU OCHUUTUPYIOIIUM 3aTyXAIOIUM HapsHKEHUEM

2. bonomerpuueckuit 3¢ ek, oxnakaaeMble 1 HeOXJIaxaaeMble 0ooMeTprl. biok — cxema
MaTPUYHOTO TEIJIOBH30pa M TEIIOBH30pa ¢ OXJIAXKIaeMBIM 0OJIOMETPOM. XapPaKTECPUCTUKH
TEIJIOBHU30pa.
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3. 3agaua. [Ipu U3MepeHNN METaOMMETPOM COTIPOTHBIICHUS YUYACTKOB U3OJISIIUUA CUIIOBOTO
onHo(dazHoro TpaHchopMaTropa OBUIH MONYUYCHBI CASAYIOMHKE pe3yabTaThl. COMPOTUBICHUE
MeXy 0OMoTKamHu Bbicuiero U Huzlero HanpsbkeHuss RBH-HH=400 Mow, conpotuBnenue
MEXIy OOMOTKOW BBICIIIETO HAMPSHKEHUS U 36MJICH RBH-3=600 Mowm, conpoTuBiieHHE
MeXIy 00MOTKOM Hu3mero Hanpsokenus u 3ewieii  RHH-3=400 Mom. Kpome sToro 6sutn
MIPOBEJICHBI U3MEPEHUS COMTPOTUBIICHHS Y4aCTKOB U30JISIMH TpaHcPopMaTopa, KOTOpbIe
coenuHensl napawieabno: RBH-3 napamiensno RHH-3 (RBH-3 || HH-3=110 Mom), RBH-
HH nmapannensno RBH-3 (RBH-HH || BH-3=240 Mowm), RBH-HH napannensno RHH-3
(RBH-HH || HH-3=200 Mowm). Onpenenurte, B KaKOM U3MEPEHUH ObLlIa JOMyIIeHa ONIHOKa,
ecnu u3BecTtHo, uTo conpotunieHus RBH-HH, RBH-3 u RHH-3 u3zmepenst BepHo. UTo MmoxeT
OBITH IPUYUHON OIIMOOK MPHU MPOBEACHUH MTOTOOHBIX U3MEPEHUI.

10.buuter 10

1. AuanexkTpuuecKkue NoTepH, yroJl JUJIEKTPUUECKUX NIOTEPh, TAHI'€HC yIila JUAIEKTPUIECKUX
noTeph. 3HAUCHHUE TaHIeHCa YIila AUAJICKTPUUECKUX MOTEPh KaK AUarHOCTUYECKOTO
napaMerpa. @akTopsbl, BAUSAIOLIME HA U3MEPEHUS TAHTE€HCA YIJIa AUAJIEKTPUUECKUX TIOTEPbD.

2. llonHbll (HU3UKO-XMMHYECKUN aHAIU3 Macha.

3. 3apavya. OnpenenuTp, s KAKOTO y4acTKa U30JISALUU CHIIOBOTO OAHO(A3HOTO
TpaHcopmaTopa NPOU3BOIUTCS U3MEPEHHE TAHT€HCa yIila JUAIEKTPUUYECKUX MOTEPh

BH [ JHH BI1
| C\HI-HH T

R

Cains R China

Marepuaibl A1 IPOBEPKH OCTATOYHBIX 3HAHUM
1.ITo kakuM pHU3HAKAM KIacCU(UIPYIOT OT€YECTBEHHBIE TpaHC(hOpMaTOpHBIE MaCIa.
[TpuBeauTe MpUMEpPHI OTEYECTBEHHBIX TPaHCHOPMATOPHBIX Maced.
OTBeThI:
A) 110 MIOTHOCTH TpaHC(HOPMATOPHOTO Macia
b) no koHueHTpaluu Biaru B TpaHc(hoOpMaTOpHOM Macie
B) no npoucxox1eHuIo ChIpbs A7 TpaHC(HOPMATOPHOTO MACIA U CIIOCOOAM OYUCTKH 3TOTO
CBIpbS
I') no conepkaHni0 B TUCTHILISATaX CEPHUCTBHIX COEUHEHHUM U TBEPbIX Mapa(pUHOBBIX
YIJIEBOAOPOAOB
BepHnbrlii oTBeT: B) 10 nporcxo0kI€HUIO ChIPhS AJ1s TpaHC(OPMAaTOPHOTO Macia v
croco06aM OYUCTKH 3TOTO CHIPbs
2.Yro BKIIIOYAET B ce0s1 COKpaeHHbINH (U3NKO-XMMHUUYECKUN aHaJIU3 Macia?
OtBeTsI:
A) DnexTpuueckas IpOYHOCTh (MPOOKMBHOE HANPSKEHHE B CTAaHAAPTHOM MTPOOOMHUKE)
b) Kucnotnoe uncino, cogep:kanue BOAOPaCTBOPUMBIX KHCIIOT, LIBET Macia
B) Dnexrpuueckas npoyHOCTh (MpOOKUBHOE HANPSKEHHE B CTAHAAPTHOM MTPOOOMHHUKE),
KHCJIOTHOE YHUCIIO, COAEPKaHUE BOJOPACTBOPUMBIX KHCJIOT, TEMIIEpaTypa BCIIBIIIKU B
3aKpBITOM THUTJIE, HATHYME MEXaHUYECKUX MMPUMECe U CBOOOAHON BO/BI (BU3YyalbHO), LIBET
Macia.
') DnexTpuueckas MpoyHOCTh (MPOOUBHOE HANPSIKEHHE B CTAHAAPTHOM MPOOOMHHUKE),
KHCJIOTHOE YHUCIIO, COAEPkKAaHUE BOJOPACTBOPUMBIX KHCJIOT, TEMIIEpaTypa BCIIBIIIKU B
3aKpBITOM THUTJIE, HATHYME MEXAaHUYECKUX MTPUMECe U CBOOOAHON BO/BI (BU3yalbHO), LIBET
Macila, TAHT€HC YIJ1a JU3JIEKTPUUECKHUX TIOTEPb.
Bepnpriii otBeT: B) Dnexktpudeckast mpouyHOCTH (IPOOMBHOE HANPSKEHUE B CTAHIAPTHOM
poOoitHNKE), KUCIIOTHOE YHUCIIO0, COJIep’KaHNe BOJOPACTBOPUMBIX KHUCIIOT, TEMIIepaTypa

R s

24



BCIIBIIIIKY B 3aKPBITOM THUTJIC, HAIMYNE MEXaHUYECKUX TPUMeECced U CBOOOIHOM BOJIBI
(BU3yabHO), IIBET Maca.
3.Yro BKIItOYAET B ce0s1 MONHBIA (PU3UKO- XUMHUYECKHI aHAIIN3 Macia?
OTtBeTsI:
A) KonuuecTBeHHOE COJIep)KaHHE MEXaHUUECKUX ITPUMeECced, KOJIMYECTBEHHOE COJIEPKaHNe
BOJIbI, O0I1Iee Ta30coAepKaHIE Macia.
b) CokparnieHHbIi PU3NKO-XUMUYECKUHN aHAITN3 MACa, TAHTEHC yIJia JU3JIEKTPUICCKIX
MOTEPb, KOJIMYECTBEHHOE COJIEP)KAHUE MEXAHUUECKUX MPUMECEH, KOJTMYECTBEHHOE
coJIep’KaHue BOJIbl, 0011ee ra30co/IepKaHue Maciia, HAJIMYUE pacTBOPEHHOTO LIIaMa,
coJiep’KaHue aHTHOKHUCITUTENbHOM MPUCAIKH, CTAOUIIBHOCTD IPOTUB OKUCIICHUS
B) KonuuecTBeHHOE coiepkaHue MEXaHUYECKUX TPUMECEH, KOJIMUECTBEHHOE COJIEpKAHUE
BOJIbI, 00I1Iee Ta30coiepKaHle Macia, CoJIep:KaHue aHTHOKUCIUTEIBHON NPUCAIKU.
Bepusiii otBet: b) Cokparniennslii (U3MKO-XUMHYECKUI aHAIN3 Macia, TAHT€HC yIiia
JUAJIEKTPUYECKUX ITOTEPh, KOJIMYECTBEHHOE COJIEPKAHNE MEXaHUYECKUX IIPUMECEH,
KOJIMYECTBEHHOE COZIEp KaHue BOJIbI, 00IIIee ra30coiepKaHie Maciia, HalTuyue
PacTBOPEHHOTO IIIaMa, COJIEP>KaHUE AHTUOKUCIUTEIFHON MPUCAIKH, CTAOUIEHOCTD
MIPOTUB OKUCIICHUS
4.B KakoM ciiydae cleyeT MPUMEHITh IMOJHbIN (PU3NKO-XUMUYECKHUI aHaIu3 Macia
OTBeTHI:
A) lonnupiii GU3MKO-XMMHUYECKUN aHAJIU3 Macya clIeayeT MPUMEHSTh BO BCEX ClIydasx, KOoraa
HE00XO0/IMMO OIIEHUTHh COCTOSIHHE MAacJIOHANIOJHEHHOTO 000y I0BaHHUSI.
b) IonHelii (U3HKO-XUMHUECKUN aHAIU3 Macya cleAyeT MPUMEHSTh C clydae, eclu
MOKa3aTesl KauyecTBa Maciia COKPAICHHOTO (PU3UKO-XMMUYECKOTO aHaIM3a Maclia IajJeKd OT
MIpeAeNIbHO JOIMYCTUMBIX U HET YXYALICHUS XapaKTePUCTUK TBEPION U30JISLUH.
Bepnsrii orBet: b) [ToHbBIN GU3NKO-XUMHYECKU aHAIN3 Macia CIeAyeT MPUMEHSTH C
cllydae, eClid MoKa3aTed KauecTBa Maciia COKPaIeHHOTo (PU3HMKO-XUMUYECKOTO aHAIH3a
Macja JajieKu OT MPEACNIbHO JOIMYCTUMBIX U HET YXYAIICHHS XapaKTePUCTUK TBEPIOH
W30JISALHH.
5.HazoBuTe OCHOBHBIE JUATHOCTUYECKHE Ira3bl B XpOMATOrpaueckoM aHalnu3e
TpaHcGOpPMaATOPHOTO Maca.
OTBeTHI:
A) Bonmopon, MeTaH, anieTuseH, STHIIEH, 3TaH, OKHCh YTIepoaa, IBYOKHUCH YTIepoaa
b) Kucnopon, a3ot, okuch a3ora, 3akuch a30Ta, Pprop, XJIop, 3eras
Bepnwsiii otBeT: A) Bomopon, MeTaH, alleTuseH, STUIEH, 3TaH, OKUCh YIIepoa, TBYOKHUChH
yriepoja
6.Kakwue razsl B TpaHchOpMaTOPHOM Macje CBHIECTEIbCTBYIOT O Pa3psAHBIX MPOIIECcCax B
AIEKTPOOOOPYIOBAHUH.
OTBeTsI:
A) Bonopon, aneruniexn
b) Meran, stan
B) OraHn, okuck yriaepona, AByOKUCH yriepojia
Bepwnsiii otBeT: A) Bomopon, anetusiex
7.Kakue raspl B TpaHC(OPMATOPHOM Maciie CBHIECTEIBCTBYIOT O AePEKTax TEPMHUIECKOTO
XapakTepa B dJIEKTPO0OOpyA0BaHUN
OTtBeTHI:
A) Bonopon
b) Otunen, meraH, 3TaH, TBYOKHCH yTiiepo/ia
B) Bonopon, okuck yriaepoja
Bepwnsriit otBeT: b) OTuneH, metaH, 3TaH, IBYOKHUCH yriaepoaa
8.HazoBuTe MeTO/1bI KOMIIEHCAIMU TOKA BIUSHUS P U3MEPEHUH TAHTE€HCA yria
TUAJICKTPUIECKUX TTOTEPh
OTBeTsI:
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A) DKpaHupOBaHHE U3MEPUTEIBHOTO MPUOOpa U MOABOISIINX ITPOBOJIOB, TIIATEIBHOE
3a3eMIICHUE
b) U3mepenus TanreHca yria AM3JIEKTPUUECKUX MOTEPh HA ABYX Pa3HbIX YaCTOTaX, KOTOPbIE
OTIIMYAIOTCS OT MPOMBILIUIEHHON 4acTOThL. M3MepeHus TaHreHca yria IUJIeKTPUYECKUX
NOTEPb MPU ABYX 3HAYCHUSAX UCIIBITATEIFHOTO HAMPSHKEHUS, KOTOPBIE OTJIMYAIOTCA 1o (haze Ha
180 rpamycos.
B) U3mepenue TanreHca yria JUAJIEKTPUIECKUX IMTOTEPh MPU paboueM HarpspKEHUH.
W3MmepeHue TaHreHca yrila IU3IEKTPUYECKUX ITOTEPD IO NMPSAMON U IO IEPEBEPHYTON CXEME.
Bepnpiii otBet: b) 3Mepenus Tanrexca yriia AM3JIEKTPUUECKUX MOTEPH HA ABYX Pa3HbIX
4acToTax, KOTOPBIE OTINYAIOTCS OT POMBIIUICHHOM 4acTOThI. MI3MepeHus TanreHca yria
JTUBJIEKTPUUECKHUX TIOTEPh MPU ABYX 3HAUEHUSX UCIIBITATEILHOTO HAIIPSDKEHUS, KOTOPbIE
otnuuarores 1o ¢aze Ha 180 rpamycos.
9.IloueMy cOPOTUBIIEHUE N3OS U3MEPSIOT IIPU MOCTOSIHHOM HAIpsHKEHUU
OTtBeTsI:
A) He nmeer 3HaueHMsI IPU OCTOSIHHOM WJIM [P IEPEMEHHOM HaNpPsSyKEHUU IPOUCXOIUT
WU3MEpPEHUE CONIPOTUBIICHUS H30IISALUH.
b) U3mepenust mpou3BOAAT IPU ITOCTOSSHHOM HAIPSHKEHUH, TOCKOJIBKY 3TO TECT Ha HaJIU4Ke
CBOOOJIHBIX 3apsA0B B IUIEKTPHKE.
Bepnbiii otBet: b) 3Mepenust npon3BOAsT pU MOCTOSIHHOM HalpsyKEHUH, TOCKOJIBKY 3TO
TECT Ha HaJIM4ue CBOOOIHBIX 3apsi/IOB B JUDJICKTPUKE.
10.ITouemy aneKTpUYECKUN METOJ U3MEPEHUS YACTUUHBIX Pa3psAI0B CUUTAETCSI OCHOBHBIM
METOJIOM.
OTtBeThI:
A) DnexTpuyecKuit METo]] 00J1aJaeT BBICOKOW YyBCTBUTEILHOCTHIO.
b) DnexTpuueckuii METO O3BOJISET ONPEAETUTh MHTEHCUBHOCTh YaCTUYHBIX PAa3pPsIOB.
B) Dnexrpuueckuil MeTo]| M03BOJIAET ONPEETUTh (Ha30BYyI0 JUarpaMmMy
Bepnplii otBeT: b) Dnexkrpuueckuii MeTo1 O3BOJISET ONPEAEIUTh UHTEHCUBHOCTh
YaCTUYHBIX Pa3ps0OB.

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinonnenus snanua: Ouenka «OTJIIMYHO» BoicTaBisieTCS CTYIEHTY,
MIPaBWJIHO BBINOJHUBILEMY [TPAKTUUYECKOE 3aJaHUE, KOTOPBII MOKa3all IpU OTBETE Ha BOIPOCHI
HK3aMEHAIlMOHHOTO OMieTa U Ha JIOTIOJIHUTENIbHBIE BOIIPOCHI, YTO BIIaJIeeT MaTepUaIOM H3Y4E€HHOU
JUCIUIINHBI, CBOOOAHO MIPUMEHSET CBOM 3HAHMS ISl OObSICHEHUS Pa3IMYHBIX SIBJICHUN U PELICHUS
3a1ad.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu gvinoanenus 3uanus: Ouenka «XOPOILIO» BeIcTaBIsI€TCA CTYACHTY,
IIPaBWJIBHO BBINIOJIHUBILEMY ITPAKTUYECKOE 3aJaHUE U B OCHOBHOM IIPaBUJILHO OTBETHBIIEMY Ha
BOIIPOCHI FK3aMEHAIIMOHHOTO OMJIeTa ¥ Ha JJOTIOJIHUTEIbHBIE BOPOCHI, HO AOMYCTUBIIEMY MTPU
HTOM HENIPUHLUUIHAIBHBIE OIINOKH.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «Y JIOBJIETBOPUTEJIBHO»

BBICTABIIICTCS CTYJEHTY, KOTOPBIM B OTBETaX Ha BOIPOCKHI SK3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII

CYIIECTBEHHBIC U JIaXKe IPyObIe OMUOKH, HO 3aTeM HCIIPABUJI MX CaM, a TAaK)Ke HE BBITIOTHUIT
MPAKTUYECKOE 3aJaHe U3 dK3aMEHAIIMOHHOTO OnieTa, HO JM00 HAaMETHI PABUIBHBINA MYTh €ro

BBITIOJTHEHUS, TUOO IO YKA3aHUIO SK3aMeHaTopa pelni IpYyryko 3a/1ady U3 TOTOo JKe pas3ziena

JUCITUTIAHBI.
26



Oyenka: 2
Onucanue xapakmepucmuku svtnonanenusi 3uanus. Ouenka «HEY JTOBJIETBOPUTEJIbBHO»
BBICTABIIICTCS CTYJCHTY, KOTOPBINA: a) He OTBETUJI Ha BOIIPOCKHI IK3aMEHAIIMOHHOTO OnjieTa u He
CMOT PEUINTh, TUO0 HAMETUTD MTPABUIIbHBIN IMyTh PELICHUs 3a1a4u U3 Ouiieta; 0) He CMOT PEUIUTb,
1100 HAMETHUTh MTPABWIBHBIHN IMyTh PEIICHHS 33/1a4U W3 IK3aMEHAIMOHHOTO OUIIeTa U IPyToi
3aJlayM Ha TOT e pa3/eN JUCIHUIUIMHBL, BbIIAHHOM B3aMeH Hee; B) IIPU OTBETE Ha
JIOTIOJIHUTEILHBIE BOTPOCHI 0OHAPY KT HE3HAHKE OOJIBIIIOTO pa3zelia SK3aMeHaAMOHHON
MIPOrPaMMBI.

II1. IIpaguna évicmasnenus umo2o80i OYeHKu no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha 0cHOBaHUHM CEMECTPOBOM M aTTECTAL[MIOHHOM COCTABIIAIOIINX.
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