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MHOACHUTEJIBHASA 3AIINCKA

K coBpemeHHOMY crenuanucty OOIIECTBO MPENBSBISECT IIHPOKUIN
nepedeHb TpeOOBaHMM, CpelM KOTOPBIX HEMAJIIOBAXXHOE 3HAUCHHE HMEET
HaJlMYN€ Yy BBIIYCKHUKOB OMNpEJCICHHBIX CIIOCOOHOCTEHl W  yMEHHS
CaMOCTOATENbHO ~ JOOBIBATH  3HAHUS W3  PA3IWYHBIX  HCTOYHHKOB,
CHCTEMaTH3HPOBATh MOIyYCHHYI0 HH(OPMAIUIO, AaBaTh OLEHKY KOHKPETHOH
curyaiuu. PopMHUpOBaHHE TAaKOTO YMEHHS INPOMCXOAUT B TEUEHHE BCETO
neprosia o0y4eHHs 4epe3 OpraHu3aluio caMoCcTosTeabHOH padoThl. [Ipomecc
CaMOCTOATENbHOM pPabOThl TO3BOJSET SPKO IPOSBUTHCS WHIUBHYaIbHBIM
CIIOCOOHOCTSIM JIMYHOCTH. TOJBKO Yepe3 CaMOCTOSATENbHYIO PadOTy CTYAEHT
MOXET CTaTh BBICOKOKBAIN(HUINPOBAHHBIM KOMIIETEHTHBIM CIIEIHAIUCTOM,
CIOCOOHBIM K IIOCTOSTHHOMY IPO()eCCHOHATEHOMY POCTY.

3adauu camocmoamenvHol pabomoi:

- CHCTEeMaTu3alys 1 3aKpeIUICHUE MOTYIECHHbBIX TEOPETHIECKUX 3HAHUN
Y NIPaKTUYECKUX YMEHHUH CTYJCHTOB;

- yriryOiieHne U pacIIMpeHne TeOPETHUECKUX 3HAHNH;

- (opmupoBaHre yMEHHH HCIOIB30BaTh HOPMATHBHYIO, CIIPABOYHYIO
JIOKYMEHTAIUIO U CIICHUANBHYIO JIUTEPATypy;

- pa3BUTHE TO3HABATENBHBIX CIIOCOOHOCTEH U AKTUBHOCTHU: TBOPYECKOM
MHHULHATUBBI, CAMOCTOATEIEHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH;

- (opmupoBaHHE CaMOCTOSTEIBHOCTH MBIILICHUS, CIIOCOOHOCTEH K
CaMOPAa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CAaMOpPEaIU3allnY;

- pa3BUTHE UCCIIEI0BATEIbCKUX YMEHUH;

- HCIIOJIb30BAaHWE Marepualia, COOpPAaHHOTO M TOJYYEHHOTO B XOAe
CaMOCTOATENbHBIX 3aHATHH Ha CEeMHMHapax, Ha MPaKTUIECKUX U J1a00paTOPHBIX
3aHATUSAX, IPU HANMHUCAHUHM KYPCOBBIX M BBIMYCKHOH KBaIN(HUKAIMOHHOH
paboT, 1t 3 PEKTUBHOM MOATOTOBKM K HTOTOBBIM 3a4eTaM M SK3aMEHaM.

CamocrosiTensHas padoTa SBISIETCS OJHUM U3 BHJIOB y4eOHBIX 3aHATHI
W TpennonaraeT akTUBHYIO pOJIb CTyJeHTa B €€ IIaHUPOBaHMWH,
OCYILECTBIICHIH U KOHTPOJIE.

CamocTtosaTenbHasi paboTa sBISETCS] 00sS3aTeNbHONW I KaXKIOTO
cryneHra. CamocrosTesbHast paboTa MOXKET OCYIIECTBISITHCS HHIMBUAYAIBHO
WIM TPyNIaMH CTYACHTOB B 3aBUCHUMOCTH OT IeTH, 00BeMa, KOHKPETHOH
TEMaTHKH CaMOCTOSTENIbHOI pabOoThl, YPOBHS CJIOKHOCTH, YPOBHSI yMEHHH
CTYZICHTOB.

KoHTponb pe3ynbTaToB BHEAyAWTOPHOH CaMOCTOSTENBHOM paboThI
CTY/ICHTOB MOXET OCYILIECTBJISITHCS B IpenesiaX BPEMEHH, OTBEJEHHOTO Ha
o0s13aTesbHbIe yueOHbIe 3aHATHS ¥ BHEAYIUTOPHYIO CAMOCTOSITENBHYIO paboTy
CTY/ICHTOB IO Y4eOHOH IUCHHUIUIMHE, MOXKET MHPOXOAWTh B INHUCbMEHHOW,
YCTHOH MM CMeIIaHHOH (opme,

B xawectBe QopM ®m MeETONOB  KOHTPOJII  BHEAYAHTOPHOM
CaMOCTOSATENIFHON pabOTHI CTYIEHTOB MOTYT OBITH MCIIOJIE30BAHBI - MPOBEpPKa



BBIMOJIHCHHON ~ paboThI MPEIoIaBaTelieM, CEMHHAPCKHE  3aHATHA,
TECTHPOBAaHUE, CAMOOTYCTHI, KOHTPOJbHBIC paOOThHI, 3allWTa TBOPYCCKHX
pabort, 3a4eTHl, SK3aMeH.

Kpumepusimu OYEeHKU Pe3yIbmanmos 6HeayOUmMopHOU
CamocmosimenbHol pabomul A6IAIOMCSL:

- YPOBEHb OCBOCHHUSI y4EOHOTO MaTepHaa;

- YMEHHUE HCIOJB30BATh TEOPETUYCCKUE 3HAHUA TIPU BBINNOJTHECHUH
MPaKTUYCCKUX 3a1a4,

- ¢(hOpMUPOBAHHOCTH OOICYYCOHBIX YMCHHN;
- 000CHOBaHHOCTb U YETKOCTh M3JIOKCHHS OTBETA;
- opopMIICHHE MaTepHasa B COOTBETCTBUH C TPEOOBAHUSIMHU.



METO/IMYECKUE YKA3AHHWSA O BBIIIOJHEHUIO 3AIAHUMA
Tema 1.2. DjekTpryecKue Henu MOCTOSIHHOTO TOKA
3amanme Ne 1
Pacuér 31ekTpHYecKuUX Leneil NOCTOSTHHOIO TOKa

Lenv 3a0anuil:
yriryGiieHre paHee H3yUYeHHOT0 MaTepuara,
BbIpAa0OTKA yYMEHHI M HABBIKOB MO MPHUMEHEHHIO (HOPMYJI, COCTABJICHHUIO
AITOPHUTMA THIIOBBIX 3aIaHMUH,
NpUMEHCHHE TIOMYICHHBIX 3HAHHUH Ha MPaKTHKE.
BapuanTsr:
- BBITIOJTHEHUS YIIPAXKHEHHUH TI0 TIPEUTOKEHHOMY allTOPUTMY;
- CaMOCTOSTEIBHBIN MOMCK aJTOPUTMA BBITIOHEHHS YIIPaKHEHUH

3ananmue:
1. Ilens MOCTOSHHOTO TOKa CO CMEIIAaHHBIM COEAMHEHHEM COCTOHT U3
YeThIpeX pe3ncTOpoB. B 3aBucHMOCTH OT BapHaHTa 3a/1aHbl: CXeMa LEeH
(10 HOMepy pUCYHKa, IPUIIOXKEHHUE 1), CONPOTUBIICHUS PEe3UCTOPOB Ry,
R, ,R3 Ry, Hampsikenue U, Tok | mnu momHocTs P Beelt nenu.
OnpenenuTsh: 1)IKBUBAJIEHTHOE CONMPOTUBIICHHE IIENH R,; 2)
TOKH, MPOXOSIINE Yepe3 Kaxabli pe3uctop Iy, I, I3, 14

Pemenne 3amaun TpOBEpUTH, NPHMEHUB TEPBBIA 3aKOH

Kupxroda. [lanHbIe U151 CBOSTO BapHaHTa B3STh U3 TaOMUIEL 1.1.

Tabnumna 1.1 BapuaHTe! 3a1aHuMiA

Homep Homep R1, Om R, ,Om R;, OMm R, Om U, P,

BapHaHTa | pPHCYHKa
01 1 3 4 2 3 20B
02 2 15 10 4 15 15A
03 3 12 2 4 4 50BT
04 4 6 30 6 20 100B
05 5 20 40 30 5 2A
06 6 10 15 35 15 48Br
07 7 30 20 4 2 40B
08 8 50 40 60 12 3A
09 9 10 11 90 10 120Bt
10 10 4 2 20 5 U=40B
11 11 16 40 10 8 4A




12 12 4 6 2 24 90Bt
13 13 5 6 12 6 60B
14 14 2 1 15 10 25A
15 15 12 4 2 4 200BT
16 16 30 6 60 30 100B
17 17 3 15 20 40 4A
18 18 30 20 3 5 320Bt
19 19 7 3 72 90 150BT
20 20 15 90 10 5 4A
21 1 15 20 40 3 100BT
22 2 10 90 6 60 120B
23 3 20 10 2 5 20A
24 4 7 60 15 4 90BT
25 5 25 15 10 12 120B
26 6 2 3 1 3 25A
27 7 12 4 4 2 200BT
28 8 40 20 25 5 40B
29 9 3 10 30 20 3A
30 10 10 2 40 10 80BT
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KpaTKne TEOPETHYECCKUE CBCACHUHA

Pemenne nanHOi 3amaun TpeOyeT 3HAHUS OCHOBHBIX 3aKOHOB
MOCTOSIHHOTO TOKA, IIPOU3BOAHBIX (POPMYII ATHX 3aKOHOB H YMEHUS UX
MPUMEHSTD JJIS pacdeTa MNMEKTPHUECKIX IEIei co CMEMaHHbBIM COeTHHCHIEM
PE3UCTOPOB.

Ilepen penieHueM 3agaun CBOEro BapuaHTa peKOMEHyeTCs elle pa3
03HAKOMUThHCS C PEIICHUEM IpUMepa

Meronuky u
MOCJIEI0BATEBHOCTD
JIEHCTBUM IIPU PELLIEHUN
337124 CO CMETIaHHBIM
COEIMHEHNEM PE3UCTOPOB
paccMOTpuM B OOIIEM BHIE Ha
KOHKpPETHOM IpUMeEpe.

1. BeinuceiBaeM
yCIIOBHUE 3a7a41
(conepsxaHue ycJaoBHiA 3a1a4
BBIITUCHIBATH

Pue. 1 [PUMEHHTENBHO K CBOEMY
BapHaHTY).

VYcenosue 3anaun. Ilens NOCTOSIHHOIO TOKA CO CMELIAHHBIM
COEIIMHEHNEM COCTOUT M3 YETBIPEX PE3UCTOPOM. 3a/laHbl cxeMa 1enu (puc. 1),
3HAYCHMS COTNPOTHBIICHUH PE3UCTOPOB:

Ry =30 Om, R, = 20 Om, Rz =3 Om, R4= 5 Om, mouHOCTh Lienu P =
320 Bm.

OnpenenuTsh: |)dKBUBAICHTHOE COMPOTHBIEHHE 1enu R,,, 2)
TOKH, ITPOXOISIINE Yepe3 Kbl pe3nuctop. Pemenne 3aqauu npoBepuTh,
MIPUMEHHB TTEPBEIi 3ak0H Kupxroda.

2. BeImuceiBaeM U3 YCIIOBHI TO, YTO JIaHO U HY>KHO OIPE/IENUTH B BHJE
OYKBEHHBIX 0003HAUEHHUH U YNCIIOBBIX 3HAYCHUH.

3. Ilpoaymaem riaH (MOPSJIOK) peLeHusl, NoAOKpast Npu
HEOoOXOIMMOCTH CITPaBOYHBIH Marepual. B Hariem ciydae mpruHUMaeM Takoi
MOPSIOK PEIICHUS:

1) HAaXOJIUM SKBHBAJICHTHOE COIIPOTHBIICHHE IETIH
R,c = Ri2 + R3y4, 20e Ry» = Ry* Ro/(Ry + Ry) — napanaenvhoe
coeouHenue,
Rz 4= R3 + Ry — nocneoosamenvnoe coeounenue;
2) o6o3naunM TOKH ly,l5,13,14 Ha (puc. 1) cTpenkamu u onpenennM Ux
3HAa4YeHHS U3 POPMYIIBI MOITHOCTH:




P=I1"R,— 1= .P/R ;l,=I,=1,tax kax npn
MOCJIEA0BATENHLHOM COSVMHEHUN OHM OHH M Te ke, a 1= U o/Ry; 1= U /Ry,
20e U12 = |'R12

4.BeINIOTHACM pEIIeHHE, He 3a0bIBasi HyMEPOBATh U KPaTKO OIHCHIBATh
JeicTBHs. VIMEHHO Tak pelieHbl BCe TUIIOBBIE TPUMEPHI ITOCOOUSL.

OTcyTCTBHE MMCHMEHHBIX MTOSCHEHUH AEHCTBUI TPUBOIUT K
HETOJIHOMY ITOHMMAaHUIO PELICHUs 3a1a4, ObICTPO 3a0bIBAETCSl.

5.BbINoNIHSIEM NTPOBEPKY PELICHHS CIIETYIOINUMHU CIIOCO0aMHU: a)
JIOTUYHOCTH MOJIYYSHHSI TAKOTO Pe3yiIbTaTa; 0) MpoBepKa pe3ybTaToB C
NpHMEHEHHEM TIEPBOT0 U BTOPOTro 3akoHa Kupxroda.

OOBSCHUM HEKOTOPBIE CTIOCOOBI IPOBEPKH PE3yIHTATOB PEIICHUS.

IIpumenenne nepeoro 3akona Kupxroga.

DopmynrpoBKa 3aK0HA: adredpandeckas CyMMa TOKOB B y3JIOBOH TOUKE
paBHa Hyir0. MatemMaTH4eckas 3amuch sl y371a O CXeMBI [IeTTH PUCYHOK 1:

h+L=luwwl +1,-1=0

[Ipumenenne Broporo 3akoHa Kupxroda.

dopMynHupoBKa 3aKOHA: BO BCSIKOM 3aMKHYTOM KOHTYpe
aNeKTpHUYecKol enn anredpandeckas cymma DJIC Y E paBHa anredpandeckoit
CyMMe NaJeHuil HanpspkeHuit ) |+R Ha OTIENbHBIX CONPOTHBIECHUSX 3TOTO
KOHTYpA.

B 3amkHyTOM KOHTYpE (pHc. 1) npmioxenHoe HanpspkeHne U
(ananormyno O/1C npu BHYTpEHHEM CONPOTUBICHHH HCTOYHNKA TOKA, PABHOM
HYJIIO) ¥ TIAJICHUS HaPsDKCHNS

U12: |- Rl, U3: I‘R3 u U4: I‘R4

O06x0/5 KOHTYp IT0 HAIIPABJICHUIO TOKA (B JAHHOM CIIydae IO 9acOBOIt
CTpEJIKE), COCTAaBUM ypaBHEHHUE MO BTOPOMY 3akoHY Kupxroda:

U=Up,,+Us+ U,

INoncuer 6ananca MormHocTH. OOIIAs MOITHOCTH IETIH PaBHA CyMMe
MOIIHOCTEW Ha OT/ENbHBIX PE3UCTOPAX.

Jumst cxemsl nienu (puc. 1) P = Py+ P, + P3 + P,: Tak kak P = 1%R wm

P=UR, mo P=1*R;+ >R, + %Ry + I%R, wmu

P = U?,/R; + U?5/R, + U%/Rs + U/R,.

Ecnm npoBepky penieHust MpoBOANTD ITyTEeM CpPAaBHEHUS PE3yJIbTaTOB
penIeHust IPyruMHU CIOCO0aMH, TO B JAHHOM CIIydae BMECTO OTIPEeIICHUS
Toka 3 QopMyast P = 1*Rok MOXHO ObLIO HAifTH HAIpsIKEHHE

U=,PR, usP=UR,,

a3zarem | = U/R,, mo ¢popmyie 3akona Oma.



ITpumep 1. Ha pucynke 2 nzo0paxeHa ajieKTpuuecKas Lemb co
CMEIIaHHBIM COEAMHEHNEM PE3UCTOPOB. VI3BECTHBI 3HAYCHUS CONIPOTUBIICHUN
pesuctopoB Ry = 3 Om, Ry= 10 Om, R3 = 15 Om, Ry = I Om, Hatipsixerne U =
110 B u Bpems paboTsl niern t= /0 y. OnpeenuTs TOKA, IPOXOISIIHE Yepes3
KaxpIid pe3uctop |y, 1y, 13,14, 00mIyro momHoCTs e P u pacxon sueprun W.

& Fox
:" -y
@ 1=1 I=11A
+
_U R“[]
]
Ry =0 o=
-+ -
Puc. 3 Puc. a

10



Pemenue. 1. O003HAYAM CTPEIKAMU TOKH, IPOXOASAIINE YSPE3 KAKIBIN
PE3KCTOP C YyYETOM UX HAIPABIEHHS (CM. pHC. 2).

2. Ompenenum o01IIee SKBUBAJICHTHOE COMIPOTHBIICHUE IIETIH, METOJ
nojicyeTa KOTOPOTO VIS IIETIA CO CMEIIaHHBIM COCIMHEHNEM PE3HCTOPOB CBO-
JUTCA K TIOCIIEJOBATEIIFHOMY YIPOIICHHIO CXEMBL.

Compotusienns R, u R; coenuHens! mapamwiensHo. Haiinem oOrree
COTIPOTHBIICHHE TIPH TaKOM coeanHeHun: 1/R3=1/R,+1/R3. mpusoms k
00IIeMy 3HaAMEHATEIIO, TOTYYNM R; 3=
RoR3/(Ro+R3)=10-15/(10+15)=150/25=6 Om

Teneps pesuctopsr Ry3,R1,R4 coemuaeHs! mocaenoBaTenbHO, UX 001IIee
compotuBieHne R,,=R;+R; 3+R,=4+6 = 10 Om.

Oto obIIee CONMPOTUBIICHHE, BKIIIOUSCHHOE B LI BMECTO YETHIPEX
COTPOTHUBIICHHUIA CXEMBI PHC. 2, IPH TAKOM K€ 3HAUCHUH HATIPSKCHUS HE
W3MEHHT TOKa B IIend. [103TOMY 3TO CONPOTHUBIICHHUE Yallle HA3bIBACTCS OOLIUM
SKBHUBAJIEHTHBIM COTIPOTHUBIIEHUEM IIETIH UJIU MPOCTO KBUBAJICHTHBIM (pHC. 4)

3. Mo 3akony OMa I BHEIIIHETO y4acTKa LEMH ONMPEACIUM TOK

I=U/R,,,=110/10=11 A.

4.Haiinem TOKH, IPOXO/SIINE Yepe3 BCE PE3UCTOPHI.

Yepes pesuctop R; mpoxomut Tok I; =I.

Yepes pesuctop R, mpoxomut Tok 1y =I.

Jis otipeniesieH s TOKOB, IPOXOAIINX Yepe3 pe3ucTopsl R, u Rs,
HY)KHO HAWTH HaNpsOKCHHUE Ha MapauielbHoM ydacTtke Uy DTo HampshkeHne
MOJKHO ompenenuTs qBymMs criocobamu: Us= IR, 3 = 11- 6 = 66 B uim U, 3 =
U-IR;-IRy==U-1(Ry+Ry) =110-11(3+ 1)=66 B.

o 3akony OMma JijIst mapauieNibHOTO yyacTka nernu HaigeM l,= Uy /R,
==66/10=6,6 A; I3 =U,3/R3 =66/15 = 4,4 A vuin, npuMeHssI IEePBbINA
3akoH Kupxroda, momyaum lz= 1 - 1,=11- 6.6 = 4,4 A.

5.Haiinem o0111yr0 MOIITHOCTD TIETIH:

| =Ul=110-171 =1210 Bm = 1,21 xBm.

6.0mpenenuM pacxox JHEPTUH:

W=P-t=1,21-10 = 12,1 xBm- u.

7.BBINOJIHUM TIPOBEPKY pEIICHHs 3aJa4d ONUCAHHBIMU paHee
croco0aMu: a)  MPOBEpUM OallaHC MOITHOCTH

P=P+P,+ Py +P, = 4Ry + I%R+ I%R; + IR, = 11% - 3 +6,6°-
10+ 4,4% 15+ 11°-1 = 363 + 435,6 + 290,4+121 = 1210 Bm;

1210 Bm= 1210 Bm,

0) JUTS y3IIOBOM TOYKH A CXEeMBI (pHC. 2) IPUMEHUM IIEPBBIi
3akoH Kupxroga: | =1,+13=11=16,6 + 4,4;
114=11A4;

B)COCTaBUM YpaBHEHHE II0 BTOpoMy 3akoHy Kupxroda, obxoms
KOHTYp LIETH 110 YaCOBOM CTPEJIKE,



U=U; +Uy;; +Us=IR+IR;3 + 1R, 110=11- 3+ 11- 6+ 11- 1110
B=110B.

Bce crioco0b1 mpoBepKu MOATBEPKAAIOT IPABMIBHOCTD PELIICHHS
3aJaqH.

Dopmbl KOHMPOIA: CBOCBPEMEHHOE MIPECTABIICHUE BHIITOJTHEHHBIX
3aJaHuN

Kpumepuu oyenxu: - TO4HOCTH PACYETOB; 00OBEM BBITOJHEHHBIX
3aaHuii, ohopMIICHHUE

Tema 1.3. DjleKTpOMArHeTH3M

3amanme Ne 2
Pacuyér xapakTrepucTuk MArHMTHOIO MOJIS

L]env 3a0anuii:

yIIyOJicHHE paHee M3YUCHHOI0 MaTepHuara,

BBIPa0OTKA YMEHHMH M HABBIKOB MO NPUMCHEHUIO (OPMYJ, COCTABICHHIO
AITOPUTMA THIOBBIX 3a/IaHHH,

MPUMEHEHHUE TTOJTYUYCHHBIX 3HAHHUI Ha TPAKTHKE.

Tabnuna-BapuaHThl BEIIOTHEHUS 3a1aHIHA

Ne 3amanmne
Bap.
1 OHeprus, 3anacéHHas B MATHUTHOM TI0JIe KOHTYpa, paBHa 24  JIx.
OrnpenenTh HHAYKTUBHOCTh KaTYLIKU U MTOTOKOCLEIUICHHE, €CIH TOK paBeH 2 A
2 K karymke ¢ naaykruBHOCTRIO 300 MI'H M compoTtuBineHuem 3,2 Om

HnoJBeNleHo HampsbkeHue 36B. OnpenenuTs SHEPTUIO U NOTOKOCLEIUICHHE
MarHUTHOTO IOJISI KaTyLIKH.

3 [o mpoBogHMKy HHAYKTUBHOCTRIO 120 MI'H mpotekaer Tox 2,4 A. Onpenenutsb
MOTOKOCHEIJICHHE U QHEPTHIO, 3aMAcéHHYI0 MarHUTHBIM I10JIEM ITPOBOJIHHKA.
4 OnpenenanuTb HHIYKTUBHOCTD KaTYLIKU U BEJIMYMHY TOKA, IPOTEKAOIIETo B HEM,

€CJIY K Hell mpuiioskeHo HanpsbkeHue 18 B. DHeprus MarHUTHOTO MOJIS KaTyIIKH
paBHo 0,55 Ik, a conporusnenue 3 Om.

5 OmnpenennuTs TOK M MHIYKTHBHOCTB KaTYILIKH, €CIIN SHEPTHs, 3aracéHHast
MarHUTHBIM ITOJIEM KOHTYpa paBHa 1,8 JIxk, a motokocnemtenue 0,06 B6.

6 OmnpenennTs HEPTHIO, 3aMAaCéHHYI0 MATHUTHBIM ITOJIEM KOHTYpPa, €CITH TOK PaBEeH
25A, a motokocuemrenue 0,54B6.

7 DHeprus, 3anacéHHas B MAarHUTHOM TI0JIe KOHTYpa, paBHa 6,4/x.Onpenenuts
MHJIYKTUBHOCTb KaTYIIKH M IOTOKOCLEIUICHHE, €CMIU TOK paBeH 2,5A.

8 .K karymke ¢ uaayktuBHocThto 50 MI'H u conportusnenuem 1,8 OM moxaseneHo
HarnpsbkeHne 7.2 B. OnpenennTs SHEPTHIO U MOTOKOCIEIUICHHE OIS KaTyIIKH.

9 [To mpoBOAHNUKY HHIYKTHBHOCTEIO 3,6 MI'H npoTtekaet Tok 4 A. OnpenennuTs

12




TIIOTOKOCLCTUIEHUE U SHEPTUIO0, 3anacéHHy}0 Mar"HuTHBIM I10JIEM ITPOBOJHUKA.

10 .OnpenenuTs UHAYKIMIO MAarHUTHOTO TIOJIS, €CNK B TPOBOAHKKE AIHHOH 40 cM ,
HaBogurcst DJ1C- 8,4 B. IIpoBoaHUK pacriookKeH B MATHUTHOM T0JI€ IO YTJIOM
30° u nepemermaercs co ckopocTsio 20 M/MHEH.

11 B mpoBoanuke amunHoit 25 cm HaBogutcs DJC 12 B. UnayKkuus MarHuTHOTO
nonst pasHa 0,6Tn. Yron Mexxay HampaBlIeHHEM BEKTOPa MArHUTHOU MHIYKIMU U
IPOBOJHHKOM coctapisieT 45 °,

12 Ha KxoHIIax IpOBOJHUKA, EPEMEIAEMOT0 B OTHOPOAHOM MarHUTHOM I10JIe
¢ maaykimeit  0,9T7 mox yrmom 60° 1 co ckopoctsio 12 M/MuH HaBogutes DJIC
9B. OnpenenuTh aKTUBHYIO JUJIMHY TPOBOJHUKA.

13 OrnpenenuTs AuaMeTp paMKH, HOMEIIEHHOW B OTHOPOIHOE MarHUTHOE I0JIE C
unaykuuedt 0,6 Ti mox yriaom 45° K JIMHUSIM MarHUTHOTO TOJIS, TIPH 3TOM
BEJIMYMHA MAarHUTHOIO rmoToka cocrasiser 0, 009 Bo

14 B 01HOPOAHOM MarHUTHOM I0JIe HAXOJUTCSI IPSIMOTMHEHHBIH IPOBOJHUK C TOKOM
12 A u nnuno# 60 cM mof yriom 30k BEKTOPY MarHUTHOM WHIYKIIHH.
OrnpenennTs MArHUTHYIO HHAYKIIUIO TOJIS, €CIIH CHJTa, IeHCTBYIOIIAs Ha
MIPOBOJHUK, paBHa 4,8 H.

15 OnpenenuTs yroj Mex1y IPOBOAHUKOM AMUHON 120 cM, IO KOTOPOMY IIPOTEKaeT
TOK 25 A, 1 BEKTOPOM MarHuTHOH MHAYKIUH 1,2 Tl 0THOPOTHOTO MAarHUTHOTO
T10JIs1, €CJTU CUJIa, ACWCTBYIOIAsl Ha 9TOT MPOBOJIHUK, paBHa 12 H.

@opMBI  KOHTPOJIS: CBOEBPEMEHHOE IIPEJCTABJICHHE BBIOJTHEHHBIX
pavyéToB

Kpurepun oneHKH: - TOYHOCTh pacdeToB; 00BEM BBHIIIOIHCHHBIX 3a/laHNH,
odopmiicHHE

Tema 1.4 JiiekTpUUecKHe HeNH NepeMeHHOr0 TOKa

3ananue Ne 3.
Pacuer neneil nepeMeHHOro ToKa

L]env 3a0anuii:
yriryGieHue paHee H3y4eHHOTO MaTepuaia,
BBIPa0OTKa yYMEHMH M HaBBIKOB MO IPHMEHEHHIO (HOPMYJI, COCTABICHHUIO
AJITOPUTMA THIOBBIX 33/IaHUH,
NpUMEHEHHUE NOTYYCHHBIX 3HAHUH Ha ITPAaKTHKE.
BapuanTsr:
- BBITIOJIHEHUS YIIPKHEHNH 110 TPE/II0KEHHOMY aJITOPUTMY;

3ananue:

Jl71s1 nenu nepeMeHHOro ToKa, CoAEpIKalled pa3jInyHbIe AJIEMEHThI
(pe3ucTopsl, HHIYKTUBHOCTH, EMKOCTH), BKIIOUEHHBIE TIOCIIEI0BATENHHO,
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OIPENICIIUTH MOJIHOE COMPOTHBIICHUE, MOITHOCTH (aKTUBHYIO, PEAaKTUBHYIO,
TIOJTHYIO) ¥ TIOCTPOUTH BEKTOPHYIO THATPAMMY.

MeToauKy U MOCIe0BaTENBLHOCTh ACUCTBUM IO PEILIEHUIO TAKOI0 TUIIA
3aJad pacCMOTPHM Ha KOHKPETHOM IPHMEpE.

AKTHBHOE COTIPOTHBIICHHE KaTyIKH R, = 6 OMm, MHIYKTUBHOE

XL = 10 Owm. TlocnemoBaTensHO C KATYIIKOW BKIFOUYCHO AKTHBHOE
conpotuByieHre R = 2 Om 1 KOHIIEHCATOp conpoTuBiieHneM X, = 4 Owm (puc.1
a). K nenu mpunoxeno Hampspkenue U = 50B (melcTByrolee 3HAYCHHE).
Omnpenenuts: |) monHoe compoTHBieHHE LenH; 2) TOK; 3) KOI(PHUIMEHT
MOIIHOCTH; 4) aKTHBHYIO, PEaKTHBHYIO ¥ TIOJIHYIO MOIITHOCTH; 5) HAIPSHKEHUS Ha
Ka)XJJOM CONpOTHBIeHHH. HauepTuth B MacimiTabe, BEKTOPHYIO AUarpammy
eTn.

Pemenmne. 1. Onpenensem MOIHOE COTPOTHBIICHHE HETIH:

Z = J(Re +R)? +(X_ —Xc)? =+/(6+2)? +(10—4)? =100

2. OmpenensieM TOK:

=2 199104
Z 10
3. OnpenemnseM K03 QUIMSHT MOIITHOCTH LISTIN:
sing = X —Xc _ 10-4 _06
10

no rtabmunam bpamuca naxomum @ =36°50. Yron caBura ¢az @

HaxXoZWUM II0 CHHYCy BO H30eXaHHe TOTepH 3HaKa yria (KOCHHYC SBISETCS
4eTHOH (yHKIue).
4. OnpenenseM akTUBHYIO MOIITHOCTH LIETIH:

D=1%-(R. +R)=5%-(6+2)=200A

5. OnpenensieM peakTUBHYIO MOIIIHOCTb LIETH:
Q=1%-(X_+X.)=5%-(10-4)=150aa8

6. OmnpenensieM MOJHYO MOIIIHOCTb LIETH

S=./P? +Q% =+/200° +150° =250A- A

14
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PI/IcyHOK 1.Cxema LCIN U BEKTOPpHAsA Auarpamma

7. OmpeznenseM nafeHUs HAPSDHKCHUSI HA CONIPOTUBIICHHSIX LIETIH:

Ug,=1R.=56=30A U,=1-R=5-2=10A

U =1-X_=5-10=50A U, =1-X_,=5-4=20A

ITocTpoeHne BEKTOPHOH AuarpaMMbl HAYMHAEM C BbIOOpa macimrada urs
TOKa ¥ HAaNpsDKEHHs. 3aJaeMcs MacmradoM Imo ToKy: B leM — 1A u
MacmraboM mo HampspkeHmio: B lem — 10 B. TloctpoeHme BeKTOpHOIA

JuarpamMMsbl (puc.56) HauMHaeM C BEKTOpa TOKa, KOTOPBIA OTKJIAABIBAEM IIO
TOPU30HTAJIM B Maciitabe

1A4/cm
HaﬂeHI/Iﬁ HAIMPS’KCHUA HAa aKTUBHBIX COIIPOTUBJICHUAX URK n UR.

W3 xonna BekTopa Ur OTKIanbsIBacM B CTOPOHY OIEPEKEHUS BEKTOpa
Toka Ha 90° BEKTOp MazeHUS HarmpsokeHust Up Ha HMHAIYKTHBHOM

= SCM . BI[OJ'IL BCKTOpPA TOKa OTKJIAaAbIBAEM BCKTOPbI

508
CONPOTUBJICHUM JIMHOW ———= 5 cm. M3 xkoHma Bekrtopa Up
10B/cm
OTKJIaIbIBAEM B CTOPOHY OTCTaBaHHUS OT BeKTOpa Toka Ha 90° BeKTOp mageHus
) 208
HanpskeHMs ~ Ha  KomjeHcatope Uc  jmmHOl @ ———— =2cMm.
10B/cm

I'eomerpuueckas cymma BektopoB Uge ,Ur,U. um Uc paBHa momHOMY
HanpspkeHnto U, IPHII0KEeHHOMY K IIETH.

Ne Rl, Om RZ‘OM X|_1‘OM X|_z, Om U, |, S, P Q
BapuaHTa

1 30 34 48 - 2A

2 15 25 20 10 450 BA

3 30 20 9 - 60 B

4 40 - 10 20 120 BAp

5 50 30 60 - 200 B

6 40- 24 30 18 256 BT

15



7 60 15 16 - 180 BA
8 24 - 20 12 128 Bap
9 60 30 15 - 60 BAp
10 10 6 8 4 80 B
11 14 10 - 32 2A

12 16 - 8 4 100 B
13 14 10 20 12 96 Br
14 12 - 5 4 60 BA
15 4 6 8 3 36 Bap
No R, Om R, Om Xc1,Om Xc2, OM U LS, PQ
BapuaHTa

16 24 - 12 20 80 B
17 30 20 9 - 4A

18 10 14 20 12 160 BA
19 11 13 32 - 120 B
20 3 - 1 3 4A

21 60 30 15 - 125B
22 72 90 30 - 160 Br
23 16 -3 9 - 48 BAp
24 10 7 6 5 80B
25 4 2 3 5 54 Bt
Ne R1, Om R, OMm Xc1.Om Xi1, OM U L, SPQ
BapuaHTa

26 10 6 8 20 64 Bt
27 8 4 14 30 60 B
28 4 4 10 16 10 A
29 10 2 4 20 36 BAp
30 14 2 16 28 80 BA

q)OpMI)I KOHTPOJIsAA: CBOCBPEMEHHOEC NMTPEACTABICHUE BBINTOJIHEHHBIX
3aJaHui

Kputepun onieHKH: - TOUHOCTb PacueToOB; 00HEM BBHITIOJTHEHHBIX 33/ IaHUH,
odopmieHue

Ilepeuensn Y4eOHBIX W3JaHU, HnTepHer-pecypcos,
JOTIOJHUTEIbHOM JINTEPaTyphl

OCHOBHBIE€ HCTOYHHKH:

1 .CnaBuHckuii A K. DneKTpoTeXHHKA C OCHOBAMHU 3JIEKTPOHUKH
[DnexTponHsIil pecypc]: yueonoe mocodue / A.K. CnaBunckwuii, 1.C.
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Typesckwuii. - M.: NI ®OPYM: HULI Undpa-M, 2015. - 448 c.- Pexxum
nocryma http://znanium.com/bookread.php?book=365161

2.Tampnepuna M.B. DnexTpoHHas TeXHUKA: [ DICKTPOHHBIN pecypc]
Vueounk AbC<<NHOPA-M>> 2013-480 ¢ Pexxum moctyma
http://znanium.com/bookread.php?book=365161

3. Yepenkora H.B. OcHOBHI 31€KTPOTEXHUKH: YIeOHOE TIOCOOHE.
Marnurtoropck: M3n-B0 MarHuToropck roc. TeXH. yH-Ta UM.
I".'1.Hocosa,2014. 64 c.

4.baxtoBa H.C. DnekTpoTexHUKa U IIEKTPOHHUKA [ DIEKTPOHHBIN
pecypc]: yaebHoe nmocodue / Marantoropck: M3a-so Marauroropek roc.
TexH. yH-Ta uM. I".11.HocoBa,2017. 115 c.

JonoHuTEIbHbIE HCTOYHUKH:

1. Kopuumo TI'.Il. Teoperuueckne OCHOBBI  BIIEKTPOTEXHHKH.
Marnuroropck, MI'TY um. I"'1.HocoBa,2015

2.Pr10koB, 11.C. DnekrpoTexHUKa[ DIEKTPOHHBIN pecypc]: YueOHoe
nocobue / U.C. Priokos. -M.: W1 PUOP: HULI Undpa-M, 2013. -160 c.:
70x100 1/32. -
(BIIO: bakamaBpuat). (0610%xKa, KapM. hopmaT) —Pexkum mocryma:
http://znanium.com/bookread.php?book=369499—3ar. ¢ skpana. -ISBN 978-
5-369-00144-8

3.YMK crynenta (MeToaudyeckue yKa3aHusl O BBITIOJTHEHUIO
ab0paTOPHO-NPAKTUYECKUX 3aHITHH, CAMOCTOSTENILHON paOOThI, KOMIUIEKT
KOHTPOJIbHO-OLIeHOUHBIX cpeacTB (KKOC)

Tema 1.5. DuiekTprueckue Henu TpExgazHoro NnepeMeHHOro ToKa

3aganue Ne 4
Pacuer Tpexda3HbIX nenu npu coeAMHEHUH NMOTPedUTeIel «3Be310i» U
«TPEyroaIbHUKOM»
Lenv 3a0anuii:
yIIyOJieHHe paHee H3Y4eHHOI0 MaTepHaa,
BbIPA0OTKA YMEHMH M HABBIKOB MO IPHUMEHEHHIO (HOPMYII, COCTABIICHHIO
aIrOpyUTMa TUTIOBBIX 3a[aHUM,
MPUMEHEHHUE MTOJTYUCHHBIX 3HAHUM Ha IIPpaKTUKE.
BapuanTsr:
- BBITMIOJIHEHUS! YIPAXKHEHUH MO MPEUI0KEHHOMY aITOPUTMY;

3aganue 1:
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B TpéxdasHyro 4eThIpEXITPOBOAHYIO CETh C JIMHEHHBIM HANPSDKEHUEM
BKJIIOYEHBI 3B€3/101 pa3HBIe 10 XapaKTepy cONpOTHBICHHs. ONpeneuTh TOKHI
1 MOIITHOCTH B (pazax.

Kparkue Teopernyeckue cBeeHUs:

Jus pemeHWst 3agadu HY)KHO 3HATh HIPOTPaMMHBIA MaTepHans TEeMBI
«Tpexda3Hble AMEKTPUICCKHE NN, OTYCTINBO MPEIACTABIATE COOTHOICHHUS
MeXIy (Ga3HBIMH M JIMHCHHBIMH 3HAYCHUSMH TOKOB M HAIPSDKCHUA TpU
COCIIMHCHUM  TOTPEOWTENCH  JJEKTPUYCCKOW  DHEPruM  3BE3NOW U
TPEYTOTBHUKOM.

Jlyist 03HAKOMJICHHUS C OOIICH METOTUKOW PEIICHHS 3a/1a4 TaHHON TEMbI
MpUBEICHBI (POPMYIIBL, TIOKA3aHO WX MPAKTHISCKOE PHUMCHCHHUE.

Ra,

Ao—t—

So—t—3

 —
Ray
oy =—,

L_
s Y% Roz
Ie

Iy

0 O—

Pucynok 1 CoennHenue notpeduresen «3Be3a10ii»

[IpunsTeIe 0003HaYCHUS Ha cxeMe (puc.l):
nuHeinoe Hanpsokenne Uy = Uyg = Upp = Upy
¢asusie Hanpsokerus Uy, Uy, Ug, Up
nuHeHbIe TOKK (0HM ke (asubie TokN) 1. le. 0y I I
TOK B HEHUTPAILHOM TIPOBOJE, DPABHBIA T'€OMETPUYECKOM CymMMe
(ha3HBIX TOKOB

ID:I__Il‘FIE +I|:

IIpy Hanuuum HEWTpaNbHOTO MpPOBOJA MpHU JHOOOIN Harpyske
(paBHOMEpHOW WJIM HEPaBHOMEPHOW) CHPaBEUIMBO COOTHOIIEHUE MEXITY

o u i
¢asubiM Up u nuHelnsIM Uy HanpsbkenueM Uy = —

'3
IToMHs, 4TO HEHTpaNbHBIA MPOBOJ MPH JIFOOBIX Harpyskax obecre-
YHBaET PaBEHCTBO (ha3HBIX HANPSDKEHUIT IPUEMHUKOB SHEPIHH, TIOJY4YUM

Upg =Uy=Ug =1

3HavyeHre (a3HBIX (OHH XKE JUHEHHBIC) TOKOB OMpPEICIAeM 0 3aKOHY
Owma:
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Jow =1, = —

¢z = 4a e
Vg

lgg =1y =—

Pz = A Ras

Harpy3ka 4ucTO akTHBHAs, TO3TOMY MOIIHOCTH (a3 OmpeneNiseM Mo
cleayonmM GopMyam:

Py, =Fy :I_éL'R@l
Pgy =F =1lg; 'Ry,
Pay =P =13; * Res

AXTHBHYI0O MONIHOCTH Tpex¢a3Horo mnorpeburens sHeprum P
olpeniersieM Kak CyMMY MOIITHOCTEH Tpex ¢a3:

P=PFR+FHR+F

Ilopsinox BbINOJIHEHUS PadOThI: =
-
B 4eTrIpexmpoBOIHYTO CETh BKIIIOYCHA HECUMMETPHYHAS HATPY3Ka, e
coenuHéHHas B 3Be3ny (puc. 4). Jlamel compoTuBicHHsS B (a3ax.
Juneiinoe HanpsokeHue cetd Uy, = 380E8 .Onpenenuts TOKH ¥ MOIIHOCTH B
(azax.

Ao
8 g(— 1. Onpegensem ¢pasHoe HanpsKeHue
-
(o]
RS U, 320
NS | Up=—==——= 2208
= 43 1,73

2.0npepennaem TokM B pasax:

Ryz80m Xz6
Ra=30M Xa=40m

= = 224

PucyHok 4 CoeanHeHmne Iy = = 5 r 22
A VRi+X g+

notpebuTeneit B «3se3ay»

Us Us 220
z

U, U, 220
= = =— i — = — - 444
Zs  JRI+X VI ¥

I5
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3.0mpenensieM yrisl caBura Qa3 B Kaxaoi dase:

) X, 6

AT, T Vrre
Xz 4

T, VEew

=—06 @,=-3650

=08 ¢@;=-53310

@ = 0, Tak xak B ¢aze C ecTh TONBKO aKTHBHOE COMPOTHBIICHHE.

4. OmpenensieM MOIIHOCTH B (hazax:
a) aKTUBHYIO

P=FR+FK+tF

0) peakTUBHYIO

Q=0Q.+@z+0C;

'RE!“

P.=1%R,

=3872 + 5308 + 5324 =15004Em

B 5310l CcyMMe peakTUBHAs MOIIHOCTb KaTyIIKH CUUTAeTCs
MOJIOXKHUTEIBHOM, a peakTUBHAS MOIIHOCTh KOHJEHCATOpa — OTPULIATEIHHOM.
B daze C peakTrBHass MOIITHOCTH paBHA HYJIIO.

Q=0,+09;

Q.=I1i+X,

Qz=13+Xs

Q =222 .6+ 447 - 4 = 2004 + 7744 = 10648B4p

Bapuantsel 1 — 25. Coenunenue

norpebureneil 3Be310M.

B Tpéxda3Hyio 4eThIpEXIIPOBOIHYIO CETh C JIMHEHHBIM HanpshkeHHeM U,y
BKJIIOYMJIN 3BE3/101 pa3HBbIE 10 XapaKkTepy conpoTuBieHus. HauepTuTs cxemy 1emnu.
Omnpenenuts: 1) Toku B dasax; 2) aktuBHyIo P 1 peaktuBHyI0o Q MouiHocTH B (azax.

I[aHHI:Ie AJIA CBOCTO BapUaHTa B3ATH U3 Ta6J’II/IIII>I 3
Tabmuma 3

NQ | UHOMI | RA! | RB’ |

Re, |

Xa | X,

| X |
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BapHaHTa B Om Om Om Om Om Om
1 380 8 - 20 6 -11 -
2 220 - 25,4 10 -12,7 - -
3 660 38 8 - - 6 -19
4 380 6 4 - -8 3 -10
5 220 10 - 25,4 - -12,7 -
6 660 - - 38 -20 -38 -
7 380 16 12 - -12 16 -20
8 220 10 6 12,7 - 8 -
9 660 10 - 8 - -10 -6

10 380 10 3 - - 4 -10
11 380 - - 12 -20 -44 16
12 660 4 - 6 3 -10 8
13 380 10 20 - - - -10
14 660 12 12 - 16 16 -20
15 380 10 8 10 - 6 -
16 220 25,5 10 12 - - -16
17 380 32 - 40 -24 40 -
18 660 20 10 8 - - 6
19 220 5 - 4 - -5 3
20 380 20 20 16 - - -12
21 660 3 10 12 4 - 16
22 220 - 16 12 -25,4 12 16
23 380 6 - 6 -8 -10 -8
24 660 10 32 3 - 24 -4
25 220 12,7 6 16 - -8 12
3amganue 2.

B Tpéx¢azHyto 4eTHIpEXIPOBOIHYIO CETh C TMHEHHBIM HAIIPSHKEHUEM
BKJIFOUEHBI «TPEYTOJILHUKOM» pa3HbIe 10 XapaKTepy CONPOTHBICHUSL.
OmnpenenuTs TOKK U MOITHOCTH B (ha3ax.

Kpartkue TeopeTrnuyeckue cBeieHuUs:

Jns pemieHus 3agadd Hy)KHO 3HaThb NPOTPAMMHBIN MaTepHal TEeMBI
«Tpex¢a3zHble IEeKTPUUECKUE LEMn», OTYETIIMBO MPEACTABISATH COOTHOIICHHS
MeXIy (a3HBIMH M JIMHEHHBIMH 3HAYCHHSMH TOKOB M HAINpPSDKCHWH NpU
COEIMHEHNH IOTPEeONTeNeH 3IEeKTPUIECKON PHEPTHH TPEyTOIbHUKOM.

IMopsnok BeINOTHEHHST PA0OTHI:»
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Pucynox 5 Coennnenue 0OMOTOK reHepaTopa 1 HoTpeduTesel B
«TPEYTOIBEHUK»

[Mpunsareie oOo3HaueHuss Ha cxemax (puc. 5): JHHEiHbIe (OHU XKe
tazuere) HanpsokeHus U,= Up= Usp = Upc =Ucs , dazubie Toku Iy Iz, Isc, lca,
JIMHENHBIE TOKU [ Iy, 15, I¢.

B TpexdasHylo LUenb  BKIOYMIM
TPEYroNbHUKOM  HECUMMETPUYHYIO
Harpysky (puc.6):

B ¢dazy AB - aKTMBHOE
conpotusnenne Ryp=100m;
B ¢asy BC - MHAYKTUBHOE
COnpoTuB/EHME Xpc=60M n
aKkTuBHoe Rpc=80m;

- . dasy CA - aKTUBHOE

PucyHok 6 CoeanHeHue notpebuteneit _
COnpoTUBAEHUNE Rca=50m.
B «TPEYTONIbHUK» o
JInHenHoe HanpsKeHue cetn
Unwon=2208B.
OnpenenuTs TOKH U MOIITHOCTH B (pazax.

Pemenne
OnpenensieM THHEHHBIE U ()a3HBIC HATIPSKESHUS

Up=Up=Usp=Upc=Uca
Toxku B (hazax onpenesnstorces 1o 3akony Oma:

Up 220
R, 10

I = = 224
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Us Us 220 220

I === — = —— ":—:22;—‘]
o Za Rz +¥5, Ve 46 10

I Ug 220 Y

“T Ry 5

MorHocTH:

a) aKTUBHYIO

F P.ia+P3c+PcA:I.4:.E'RAa+I§c'Rac+IéA'Rm

P=122710+22*-8 + 447 .5 =17940Bm

6) peakTUBHYIO
@ = Qscorakkak Qa5 = 0.9, =0
Q=1 X =22" -6 =2904Bap

Bapuautser 26 — 50.

B TpéxdazHyro TpEXIPOBOIHYIO CETh C IMHEHHBIM HanpspkeHueM Uy,
BKJIIOYMIIN TPEYTOJILHUKOM Pa3HBIE MO XapaKkTepy conpoTusieHus. HauepTuts cxemy
nerm. Onpenenuts: 1) Toku B ¢aszax; 2) akTuBHYyI0 P 1 peakTuBHYyr0 Q MOIIHOCTH B
¢azax. JlaHHbBIe 171 CBOETO BapHaHTa B3sTh U3 TaOJIHUIE 4.

Tabmnuua 4
Ne Usions Rass Rec Rea XaBs Xge Xcas
BapUaHTa B OMm OMm OMm OMm OMm OMm
1 220 10 6 10 - 8 -
2 380 - 20 12 -20 - 16
3 660 24 40 4 -32 - -
4 220 8 10 20 6 - -
5 380 - 5 - -5 - -5
6 660 20 20 16 - - -12
7 220 -20 16 12 - 12 16
8 380 10 10 - - - -10
9 660 3 - 8 4 -10 6
10 220 - - 12 -20 -44 16
11 220 8 20 -11 6 - -
12 127 - 25,4 10 -12,7 - -
13 380 38 8 - - -6 -19
14 220 6 3 - -8 4 -10
15 380 10 - 25,4 - -12,7 -
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16 380 - - 38 -20 -38 -
17 660 16 12 - -12 16 -20
18 127 10 8 12,7 - 6 -
19 220 10 - 8 -10 - -6
20 660 10 3 - - 4 -10
21 220 6 10 6 8 - -8
22 660 - 16 4 10 -12 3
23 127 25,4 6 - - -8 12,7
24 220 5 4 3 - -3 4
25 380 6 12 4 -8 16 -3

@DopMBI KOHTPOJISL: CBOEBPEMEHHOE IIPEICTABICHHE BBIITOTHEHHBIX
3aJaHuN

KpuTepuu OLEHKH: - TOYHOCTh PacuyeToOB; 00BEM BBINOJIHCHHBIX 3aJaHUM,
odopmiicHHEe

Tema 1.6. DilekTpryeckre U3MepeHHs U 3J1eKTPOU3MepUTeIbHbIe PHUOOPbI
3aganne Ne 5
PacyéT IyHTOB U N06aABOYHBIX CONPOTHBJICHUN

L]env 3a0anuii:
yriry0lieHue paHee M3yu4eHHOTo Marepuaia,
BBIPA0OTKA YMEHMH M HABBIKOB MO IPHUMEHEHHIO (HOPMYJ, COCTABICHHUIO
AJTOPUTMA THIOBBIX 33/IaHUH,
NPUMEHEHHUE NOTYUCHHBIX 3HAHUH Ha ITPAaKTHKE.
BapuanTsr:
- CaMOCTOSTEINILHbIM OMCK JITOPUTMA BBITIOJIHEHNUS YIIPa)KHEHUS

Kpamxkue meopemuueckue ceedenus

W3mepeHue DSIEKTPUYECKUX IIapaMeTpoB OCYLIECTBJISIIOT  JBYMS
METOJIaMU: METOJOM HENOCPEICTBEHHON OLICHKH U METOJIOM CPaBHEHUSI.

Mero HENOCPEACTBEHHOM OLICHKH M3MEPEHHUS JIEKTPUYECKOro TOKa,
HaIpPsOKEHUS  OCYLIECTBIIIIOT € I[IOMOIIBIO  IPSIMO  IOKa3bIBAIOILUX
aMIIEPMETPOB BOJBTMETPOB, TPAJyUPOBAHHBIX B €IAMHHULAX U3MEPIEMOHN
BEJIMUMHBI  (amMmepax) M BOJIbTaX. AMIIEPMETpPHl BKIIOYAIOTCS B IIEMb
MOCE0BATENBHO C HATPY3KOIl, & BOJBTMETP MapauIEAbHO.

BxntoueHHBII B Lenb aMmmIepMeTp OKa3blBa€T Ha PEXUM  LENH
orpeZieIEHHOEe BIMSHHE, ISl YMEHBIIEHHS KOTOPOrOo HEOOXOJUMO CTPOTO
BBIIIOJIHATH CIEAYIOLIEE YCIOBUE: BHYTPEHHEE COIPOTUBIICHHE aMIIEpMETpa
Ra momkHO OBITE MHOTO MEHBIIIE CONPOTHUBIIEHHS Harpy3ku RH

IIpm 3TOM BHYTpEHHEE CONPOTHUBICHHE BOJBTMETpPA JIOJDKHO OBITH
MHOTO OOJbBIIE CONPOTHBICHHWS HArpy3Kd, 4YTOOBI CHHU3HUTH BIUSHHE
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BOJBTMETPA HAa PEXHM M3MEpSIEMOro YydacTKa el W  YMCHBIINTD
CHCTEMaTHYECKYIO METOIUUECKYIO TIOTPEIIHOCTD

Meton cpaBHeHHs ofecmedmBaeT 0ojieeé  BBICOKYIO  TOYHOCTH
n3MepeHuil. Ero ocymecTBIsIFOT ¢ MOMOIIBI0 MPHOOPOB — KOMIIEHCATOPOB,
OTIIMYAIOIINXCS TEM CBOMCTBOM, YTO B MOMEHT HM3MEPEHHS MOIIHOCTH B
U3MepsieMOH ILenu He IOTpeOssiercs, T.6. BXOAHOE COIPOTHBIICHHUE
MPaKTUIeCKH OECKOHEYHO.

I[lo pomy Toka mnpuOOPHI OETAT HA aMIEPMETPhl, BOJILTMETPHI
MOCTOSIHHOTO M TEPEMEHHOr0 TOKOB. B anexTpoMexaHudeckux mnpubdopax
UCTIONB3YIOT MarHUTO3IEKTPUUECKYIO, JNEKTPOMAarHUTHYIO u
INEKTPOJMHAMHYECKYIO CUCTeMbl. J{isi m3MepeHusi OOJBIIMX — MOCTOSHHBIX
TOKOB  MapajyiebHO  3aXHMaM  aMIepMeTpa IPHCOCIMHSIOT  IIYHT,
MPEACTABIIOMUN co00i TPSAMOYTONBHYI0 MAaHTAaHHHOBYIO IUTACTHHY. st
M3MepeHUs TOKOB Bblllle SOA NpUMEHSAIOT Hapy>KHbIE ITYHTHL. [ u3MepeHust
OoJIPIINX 3HAYEHWH HANpPSDKEHUS MPUMEHSIOT 100aBOYHBIE CONPOTHBIICHNS,
KOTOpPBIC MOJKIIIOYAIOT MTOCIIE0BATEIFHO BOIBTMETPY.

Ru=Rs/(n-1),

rre Ry. conpotuBienue ammnepmerpa, Om;

R, — compoTtusienue nrynrta, Om;
N - K03 (ULMEHT NIYHTUPOBAHMSI, TOKA3bIBAIOIINN BO CKOJIBKO pa3
YBEJIMYMBACTCS MPe/Iel H3MEPEHHs aMIepMeTpa ¢ BKIIIOYEHHBIM IITYHTOM;
n=1/14,
rze | - n3mepsieMslii Tox, A
|5 - TOK, IpoXOAAIINI Uepe3 aMIepMeTp.
R; =Ry (m-1),
rre R, nobaBounoe conporusnenne, Om;
Ry _conporusnenne BombT™MeTpa, OM;

M -4Eclo, TIOKa3bIBalIIee, BO CKOJBKO pa3 HEO0OXOAHMO
YBEJIMYHTH TIPE/ICT U3MEPECHUS BOJIBTMETPA.
m=U /Uv
3ananue:

OnpenenuTts napameTp, OTMEUECHHBIN B Ta0IHIIe TPOYEPKOM

Ne (N Ra.Om | Rm, Om | MakcumajibHbIe

BapHAHTAa 3HaveHus, |, A

1 150 MxA 400 - 15 A

2 5A 0,5 0,005 -

3 7,5 MA 10 - 30 A

4 - 15 0,003 60A

5 5A 0,018 120A

6 5 - 0,009 45A

7 5 - 0,03 50A
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8 15MA 4,75 0,25 -
9 0,3A - 0,04 1,5A
10 10 MA 10 0,002 -
Uv Rv. Rno6. U,B
11 750 MB - 1350 150
12 - 10xOMm 500 75
13 300 B- 30 kxOm - 1500
14 7,5B 2000Mm - 600
15 300B 20xkOMm 120xkOMm -

®DopMBI KOHTPOJISA: CBOEBPEMEHHOE MPE/ICTABICHUE BHITOJHEHHBIX
3aJaHuN

Kputepuu OLeHKH: - TOYHOCTh PaciyeToB; 00BEM BBHIIIOJTHEHHBIX 3aJaHUH,
odopmiicHHEe

Ilepeyenb y4eOHBIX u3gaHuii, MNHTepHeT-pecypcoB, I0NOJHMTEIbHOMI
JINTEPaTyphbl

Tema 1.6. DiekTpuyecKue H3MePeHHs 1 JIeKTPOU3MepHuTeIbHbIe IPHOOPHI

3aganue Ne 6
CocTaBjieHHEe TeCTOBOI0 KOHTPOJISI IO TeMe

Lenv 3a0anuil.
yriiyOJieHHEe paHee U3y4eHHOTO MaTepuaa,

B Hacrosimee BpeMsi KOHTPOJIb OCBOEHHS TEOPETHYECKOTO MaTepHaa
MPOBOJUTCS NPEUMYIIECTBEHHO C IOMOIIBIO TeCTHpOBaHUs. UTOOBI sywie
MOJATOTOBUTHECA K KOHTPOJBHBIM paboTaM, 3aueTaM B (OpME TECTHPOBAHUS
HEOOXO/ZMMO TOHMMATh IpaBWJIa COCTABJIEHHS U CTPYKTYPY TECTOBBIX
3ajaHuii. [ljis 9TOro B KayecTBe CaMOCTOSTEIbHON pabOThl MOXKET OBITH JJAHO
3aJjaHue€ MO COCTAaBJICHHIO TECTa I0 OMNPENCICHHOW TeMe WM pasfely
U3y4aeMoro MaTepuaa.

BapuanTsr:

- THI TECTOBBIX 3aJaHMH W WX KOJIMYECTBO OINpPENEIsIeTCs

MperoiaBaTeseM.

- IPENoiaBaTellb ONPEEIeT TOIbKO TUI TECTOBBIX 3aJaHHM.

- IPENoiaBaTellb ONPEEISeT TOIbKO KOJINYECTBO TECTOBBIX 3aJaHUH.

- 0e3 peKOMEHJALMi OTHOCHTENIHO THUIA TECTOBBIX 3aJaHUM W HMX

KOJIMYECTBA.

IIpasuna cocmasnenuss mecmosvix 3a0aHUll

26



10.

11.

12.

dopmynupyiiTe Kaxaoe 3ajaHue WIM BOIPOC HAa OOBIYHOM M SCHOM
(0THO3HAYHOCTH TEPMHUHOB) SI3BIKE

TecT MOKEH BKIIOYATH 1O BO3MOXKHOCTH 3aJaHHS PA3IMYHBIX THUIIOB H
BHUJIOB,

B Tecte He NOMKHO OBITH 33124, NAIOIINX OTBETHI HA APYTUE BOTIPOCH;
Hcnone3yliTe anarpaMmbl, TaONUIBI, PUCYHKH, CXEMBI, OJOK-CXEMBI U
JpyTHe TOSCHSIOIINE 3aJaHuUs;

HemnpaBunbHble OTBETHI JOJDKHBI OBITH pa3yMHBI, YMENO MOJOOpaHbl, He
JIOJDKHO OBITH SIBHBIX HETOYHOCTEH, MOJICKA30K.

[IpaBuiibHBIE W HENpPABWIbHBIE OTBETHI JOJDKHBI OBITH OJHO3HAYHBI 110
COJICPXKAHUIO, CTPYKType M O0OLIeMy KOJIHUYecTBY cJOB. IIpumensiite
MPaB/IONOI00HbIE OMINOOYHbIC BAPHAHTEI, B3STHIC U3 ONbITA.

Bce BapmaHTBI OTBETOB NOJKHBI OBITH I'PAMMAaTHYECKH COTJIACOBAHBI C
OCHOBHOM  4YaCThIO  3a/aHusl, HCIHOJb3YHTE KOpPOTKHE, IPOCTbIE
MPEATI0KEHHS

Pexe ucmone3yiite oTpuiaHWe B OCHOBHOHM YacTH, m30eraite MBOWHBIX
OTpULIAHUH,

Ecim  craBuTcs  BOIpOC — KOJNMYECTBEHHOTO — XapakTepa,  OTBETHI
pacroniaraifte 1Mo BO3pacTaHHIO, €CIIM OTBETHI NPEJCTABICHBI B BHJIE CIIOB
TEKCTa, pacroyaraiTe ux B ai)aBUTHOM MOPSIJIKE.

Jlyumie He  WCHONB30BaTH BapuUaHTBl OTBETOB "HU OAMH U3
MepevrCIeHHBIX" U "BCce MepedrciIeHHbIe" .

MecTo IpaBUIBHOTO OTBETA JIOJDKHO OBITH OIPEJNENICHO TaK, YTOOBI OHO HE
MOBTOPSIOCH OT BOIpOca K BONPOCY, HE OBLIO 3aKOHOMEpHOCTEH, a
JIaBaJIOCh B CIIy4aifHOM MOPSIKE.

Jlyu1ie ucnoJib30BaTh AJIMHHBIN BOIIPOC U KOPOTKUII OTBET.

Cocmaes mecmogo2o 3a0aHusL

TecroBoe 3a/1aHe COCTOUT U3 TPEX HacTe:

1. MHCTpYKINH. (TOJIKHA COAepKATh YKa3aHUS Ha TO, KAaKUM 00pa3oM
BBITIOJTHATH 3aJaHKE)

2. Tekcra 3a7anust (Bompoca).

3. BapuaHTbl OTBETOB.

Buowvi u munsl mecmogwvix 3a0anui
IIpumepst:

1. lonoanume:
AMIiepMeTp BKJIFOYAETCS B ICIIb........

2. Bvibepume Homep npasuibHozo0 omeema.
IIpubops!, mpUHIKT JIeHCTBHS KOTOPBIX OCHOBAH HA B3aWMOJICHCTBHUH IO
MOCTOSTHHOTO MarHUTa ¥ paMKH C TOKOM, SIBJISIFOTCS IPUOOpPaMU CHCTEMBI

1. a;meKTpOMarHUTHON
2. WHIYKIHUOHHOM
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3. MarHUTOJIEKTPUYECKON
4. >JIeKTPOAMHAMHYECKOMN
Ilpasunvnviii omeem:

3. Yemanosume coomeemcmeue mesicdy eenutunon u eOunuyel usmepenus

HanmMmeHoBaHue BeTUUNHBI Envnunna nuzmepenus
1. ConportuBnenue 1.ammep
2.Tok 2. MeTp
3.MouHocTh 3. repu
4. om
5. BarT

Ilpasunvnvii omeem: 1. - __,

@DOpMBI KOHTPOJIS: CBOEBPEMEHHOE NTPEICTABICHIE BBIMOJIHECHHbIX
3alaHUH
Kpurepuu onieHkH: - 00beM BBINOJHEHHBIX 3alaHUH, 0opMIIeHHE

Tema 1.6. DilekTpryeckre U3MepeHHs U 3J1eKTPOU3MepUTeIbHbIe PHUOOPbI

3aganue Ne 6
IloaroroBka moKJaaaa, COOOIIEHMIT
no reme: «IlpumMeHeHue U3MepUTEJIbHBIX IPUOOPOB NIPH
TeXHUYECKOM 00C/Ty’KUBAHUU aBTOTPAHCIIOPTA)

Lenv 3a0anuii:
yriy0OJicHHE paHee U3YUYECHHOTO MaTepuaa,
- IPUMEHEHHE TOJIYYCHHBIX 3HAHUS Ha MPAKTHKE.

I[lo  wmarepmamam  pedepata  moDKeH  OBITh  NOJTOTOBJICH
JIOKJIaJ]/cOO0IIeHNe, MOXKET OBbITh OpraHM30BaHA WHAWBHAYaJbHAS WIH
myONMYHAs 3amuTa pedeparta.

Jloknao - myGnuaHOe cooOIIeHNe Ha ONPEeICHHYI0 TEMY, B IIpolecce
MOATOTOBKM  KOTOPOTO  MCIOJIB3YIOTCSL ~T€  WIM  HWHBIE  HABBIKK
HCCIIeI0BATEIHCKON pabOTHI.

KomnoneHTs! cofiepxanus:

- IJIaH paboTHI;
- CHCTeMaTH3allus CBEICHU,
- BBIBOJIBI M1 0000OIICHHS.

PexomeHmanmuy o BEIIOTHEHUIO:
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B noxnaze BBLAEISAIOTCS TPU OCHOBHBIC YacTH:

1) BerynutensHas 9acTh, B KOTOPOU ONpeAeNsieTcsl TeMa, CTPYKTypa U
coJep)KaHne, TOKA3bIBACTCs, KAK OHA OTPaKEHA B TPYIaX YUCHBIX.

2) OcHOBHas 9acTh COICPKHUT U3JIOKECHUE U3ydaeMoi TeMbl / Borpoca /
po6IeMBl (KeTaTeIhHO B IMPOOIEMHOM TITIaHe).

3) O6o01Iaromas — 3aKII0YeHHE, BHIBOIBI

(DOprl KOHmMpOoJisi: BBICTYIIJICHUC HAa 3aHATUU / CEMHHAPCKOM 3aHATUN

Kpumepuu OYEHKU: AKTYaJIbHOCTD, I‘J'Iy6I/IHa, HaYy4YHOCTb
TCOPETUYECKOTO Marepuaia; YCTKOCTh BBICTYILJICHNA, YPOBCHb
CaMOCTOATCIIBHOCTH; MCIIOJIb30BaHUC MyHLTHMeﬂHﬁHOﬁ npe3cHTanuu, €€
Ka4€CTBO; BPCMs BBICTYIIJICHUS

Co3nanue npe3eHTAUMI € HCNIOJIb30BAHUEM MYJIbTHMEAUA
TexHnosorun (MS PowerPoint)

Cozoanue mumyabHo2o crauoa npe3eHmayuu.

1. Barpysure Microsoft Power Point. ITyck/Ipospammuil Microsoft Power
Point. B ortkpeiBimemcs okne Power Point, osmate criaiin B MeHto Bcmaska
/Cnaiio, B okae Coz0anue craiioa, NpeCTaBICHbI PA3IMYHbIC BAPUAHTHI Pa3METKU
CJIAlJ0B.

2. BeiOepuTe nepBblii THIT — TUTYJIBHBIN Ciaii] (epBblit 00pasel] ciieBa B
BepxHeM psmy). [losBHUTCS TIepBBIA cnaif C pa3MeTKOW ISl BBOJA TEKCTa
(MeTKaMU-3aTIOJTHUTEIISIMH). Y CTAHOBHUTE OOBIMHBIN BHI 3KpaHa (Bud/ Obviunbiii).

Cnpaska. MeTKU-3alIOJIHUTENIN — 3TO pPAMKH C IYHKTHPHBIM
KOHTYpoM. CryXat sl BBOJa TEKCTa, Tabuu, nuarpaMMm u rpadukoB. s
J00aBJIEHUs TEKCTa B METKY-3aIIOJIHUTENb, HEOOXOJUMO IEJIKHYTh MBIIIBIO U
BBECTH TEKCT, a I BBOJA OOBEKTa HAIO BBIIOIHHUTH ABOMHOW MIETYOK
MBIIIBIO.

3. Bribepure 1BeTOBOe OGOPMIICHHE CJIai/IoB, BOCIIOJIB30BABIIICH
1abIoHaMK Tn3aiiHa OpOPMITCHHST B MEHIO J{uzaiit).

4. Beemure C KIaBHaTtypbl TeKcT 3arosioBka - Microsoft Office u
0/13ar0JIOBKa

5. Coxpanute co3nanublii paitn ¢ umeneM «Mosl pe3eHTAIHA»
B cBoeH nmanke koMaHaod ®ailja/CoXpaHUTh KaK.

Cosz0anue 6mopozo craiioa npezenmayuu - meKkcma co CNUCKOM.

6. BrimonHuTE KOMaHZy Bceraska/Cuaaiin. Bribepure
aBTOpa3MeTKy - BTOpPOH cieBa o0Opaszely B BEpXHEH CTpoke
(MapkUpOBaHHBIM CNUCOK) M HaxkMuTe KHONKy OK.

7. BpenuTe Ha3zBaHHME HporpamMMbl «TekcToBHIM pemakTop MS
Wordy.
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8. B HWXHIOIO paMKy BBeIHTE TEKCT — crnucok. llleauox mbimn
0 METKE-3alOoJHUTEII0 MO3BOISAECT BBECTH MapKHPOBAHHBIN CIHCOK.
Ilepexonx Kk HOBOMY ab3arly: HaxkaTtue kKiaasumu [Enter].

Pyunas oemoncmpayus npezenmayuu.

9. Brmomaute komanay Iloka3/C navana.

10.Bo Bpems AeMOHCTpanuu Ui Nepexofa K CIEAYIOIEMY Claimy
HCTIONB3YHTE JIEBYIO KHONKY MBIIIH nin kinasumry [Enter].

11.Tlocne OKOHYAHMS [EMOHCTPAIMU CIIAHIOB HaXMUTE KIIABUILY
[Esc] s nepexona B 0OBIYHBIA PEXKUM SKpaHa IIPOrpaMMBl.

Ipumenenue s3¢ppexmos anumayuu.

12. VYcraHoBuTe Kypcop Ha NepBbIi ciaia. [ HacTpolikn aHuManuu
BBIJICJIUTE 3aroJIOBOK M BBIIOJIHUTE KomaHay Anumanusi/ Hacrpoiika
aHMMalUMHU. YCTaHOBHTE IIapaMeTphl HACTPOMKHM aHWMAalWH: BBIOEPHTE
3¢ exT - BBIIET CleBa.

13. Ha 3aromoBok BTOporo ciaima Hanoxure 3ddexr anMManmu
MOSIBJICHUE CBEPXY IO cioBaM. HalokuTe Ha 3aroJIOBKHM OCTAJIbHBIX CIIAHIOB
pas3Hbie () (HeKTH aHIMAITHH.

14, Jnsa mpocmoTtpa dddexra aHUMAIUU BBITIOJHATE JAEMOHCTPAITHIO
CJaii1oB, BBIMTONHUTE KoMaHy Iloka3 ciaiigoB win Haxxmute Kiapumy [F5].
Yemanoska cnocoba nepexooa cnatioos.

Cnoco0 mepexola CiaiiioB ONpenenser, KakuM oO0pazoM OyneT
MIPOMCXOIUTH MOSABJICHUE HOBOTO CIalia MPU AEMOHCTPALUH NTPE3CHTAIIH.

15. B meHi0 Anumanust Beioepute CMeHy CiaiijioB.

16.B packpsiBaroieMcss Ciucke 3(PQPEKTOB IMepexoa MPOCMOTPHUTE
BO3MOXKHBIE BapuaHThl. BpiOepure: 3(¢dexT - ’xamo3n BEpTHKAIBHbBIC
(cpenHe); 3BYK - KOJIOKOJIBUMKH; MPOJIBIKEHNE - aBTOMAaTHYECKH T10cie S C.

[Noce BrIOOpa Bcex mapaMeTpOB CMEHBI CJIAMIOB HAXKMHUTE Ha KHOIIKY
Ipumenums Ko écem.

17. lnst  mpocMoTpa cmocoba Tepexoja  ClIaijoB  BBHINOJHHUTE
JIEMOHCTpAILMIO CJaiIoB, A1 yero BbinojgHuTe komanay Ilokas/C Havaua
nnu Haxmute kiasuity [F5]. CoxpaHuTe Balry mpe3eHTaIuIo.

18. BcTaBbTe 1OCIHE TUTYJIBHOTO Claiijia JUCT C MepevyHeM Mporpamm
sxomsimmx MS Offis. Cosnaiite rumepcchuUlKd Ha JHCTBI ¢ COOTBETCTBYOIINM
MIPOTPAMMHBIM O0ECTIEICHUEM.

Opraau3yiiTe KHOIIKM BO3BpaTa C JICTOB CCHIJIOK HAa CIAl ¢ MepedHeM
nporpamMMmHoro obecrniedenus. CoxpaHuTe Bally Ipe3eHTaNuIo.

Tema 1.7 Tpanchopmaropsl
3amanme Ne 7
Pacuyer napamerpoB oanogasnoro rpaicopmartopa
Lenv 3a0anuii.
yriIyOJieHHe paHee H3yd9eHHOT'0 MaTepHaia,
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BLIpa6OTKa yMeHI/Iﬁ 1 HABLIKOB IO IMPUMCEHCHUIO (l)OpMy.]'I, COCTaBJICHUIO

AJITOpUTMa TUIIOBBIX 3a/:[aHm?1,
TMPUMEHECHUE TTOJTYYCHHBIX 3HAHUA HAa IIPAKTUKE.

BapuanTsr:

- CAaMOCTOSATEIHHBIN MOMCK AJITOPUTMA BBITIOIHEHNS YIPa)KHEHNUS
3aganme 7.1

Jnst ocBemeHuss paboYMX MECT B LENAX TEXHUKH O€30IIaCHOCTH
NPUMEHSIOT JIAMITbl HAaKJIMBaHus. [ UX MUTaHUs yCTAaHOBHUIIM OJHO(DA3HBII
TpaHcopmarop. JlaHHble M1 cBOero BapuaHTa B3sATh M3 Tabmmupr 7.1
Omnpenenuts BEIMYMHBI, OTMEYEHHbBIC poYepKamMHu B Tabiue 7

Tabmuna 7 1.JlanHble 1 pacyéra mapameTpoB TpaHchopmaTopa

HOMeP SHOMI kx—n UHOMII UH0M1| Il: |2a K, Pna Ny,

BapuaHta | BA - B B A A - Bt | mr.
1 500 - - 24 0,75 - 21 25 -
2 - 0,85 - 36 - 54 1206 | 60 -
3 400 - 127 24 - - - 40 5
4 250 - 220 - 1,05 - 105] - 8
5 - 0,8 240 - - - 15 | 40 6
6 - 0,75 - 36 - 8,5 10 | 60 -
7 - 0,85 - 24 - 7,5 15 | 40 -
8 400 | 0,8 220 - - 10,5 - - 8
9 - 0,85 | 220 - - - 10 | 60 4
10 500 - 220 36 - - - 40 6
11 260 - 220 - 0,85 - 106 | - 5
12 - 0,85 | 220 - - - 10,6 | 60 4
13 - 0,8 - 24 - 11 8 25 -
14 560 - - 24 0,8 - 16 | 40 -
15 100 - - 127 0,6 - 12 60 -
16 - 0,75 - 12 0,8 - - 40 6
17 - 0,9 - 12 - 75 1106 | 15 -
18 - 0,8 220 - - - 185100 | 2
19 100 - 127 - 0,7 - 11 - 6
20 400 - 500 36 - - - 60 4
21 - 0,75 - 36 - 8,3 14 | 60 -

22 500 | 0,85 | 380 - - 12 - - 16
23 - 0,9 220 - - - 9,2 | 40 6
24 - 0,8 - 24 1,5 - - 40 8
25 400 - - 12 0,8 - 15 | 24 -
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Ilpumeuanue: O naMI HakanuBaHMs COS @ = 1,0, mostomy
k03¢ duimeHT Harpy3ku onpeaensercs 1o popmyne: Ky =P, n, /S,

3aganue 7.2

Jns nuTaHus TOHM)KEHHBIM — HalpsyKEHUEM LENedl  ylnpaBiieHHus
3JIEKTPOABUTATENSIMU Ha MyJIbTE YCTaHOBJIEH JIByXOOMOTOYHBII
TpaHC(hOPMATOp HOMHHAIBHOW MOIIHOCTBIO Sy, HOMHHANEHBIE HATIPSHKEHUS
U,om1 B Upor2; HOMHHATIBHBIE TOKH B 0OMOTKAX |0y M Lo

Koadpdunuent tpanchopmaruu paser K. Unucno BUTKOB 0OMOTOK M1 U
. MarHuTHbI# OTOK B MaruuTonposoe @, Yactora toka B cetr f = 50 '
Hcnonp3ys nanHble TpaHChOpMATOpa, yKa3aHHBIE B TaOMUIE 7.2, ONMpeneTuTh
BEJIMYMHBI, OTMEYCHHBIE IIPOYepKaMH B TaOJINIIe BApHAHTOB.

Tabauua 7.2. JlanHbie 11 pacyéra mapaMeTpoB TpaHchopmaTopa

HOMCp SHOM7 UHOMI UHOMl |1, |21 1 (0] K, CDMy
BapuaHT BA , , A A - B6
a B B
14 15,
1 T e TR I I Y
2 -l 220 | 24 | - 35' 198 | - | - ]
3 1600 | - 12| - | - |m]l - 3&* ]
4 -1 |- 4é7 25 | - |108]| - ;
5 3200 | 380 | 36 | - | - | - | - | - |00
6 - 220 | 24 3;16 - - | - | o005
7 500 | - 110 - [ 750 [ 54 | - -
8 ol | - | - Zg' 400 | 22 | - ;
20, | 0,001
9 250 [ 500 | - [ - | - | - |- %%
300 a1,
10 ; STV e ]
I O A T N e N e
12 ] - s |10 - | - | - 13' 0,003
13 ~ o lsso | - a2l - | - 2;" - | 0002
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497 6.1
14 |60 | 20 | - | - | - |®TL 0L
15 - T 22 | - [ 25 (53] - | - [oo01
13, 13,
16 N I T N e T
17 00 | - |24 | - | -] - 1|32 1;" ]
10, 0,001
18 ] R Y s ,
19 - lsso | 12 | - |133| - | - 32' ;
3.6 91
20 800 | - N -2 ol
21 10000 6000 | - | - | - | - | - |60 0006
22 ; - | a0 1%6 125 [ 162 | - | - | 001
17
23 500 | - | - |38 |s22| - | % | o003
24 - | 380 | 220 | - 2é2 - -] - | 0003
25 60| - | - 1[50 - | -1 - o016

PexomMeHnaImmy 1o BIMOJHEHHUIO!

Jlist peiieHus 324l HYXKHO 3HATH YCTPONCTBO, MPHHIUI ICUCTBHUS U
3aBHCUMOCTH MEXIY OJJICKTPUYECKAMH BEIUYMHAMH ONHO(MA3HBIX H
TpEéx(a3HbIX TPAHCPOPMATOPOB, YMETh OINPENEIATh MO WX NAaCIOPTHBIM
JAaHHBIM  TEXHWYECKHE  XapakTepucTHKH. (OCHOBHBIMH  ITapaMeTpamMu
TPaHC(HOPMATOPOB SBIITIOTCS:

1. HomuHanbHAsT MOLIHOCTh S, — 3TO IOJHAs MOIIHOCTE (KBA),
KOTOPYIO TpaHC(OPMATOp, YCTAHOBIICHHBIH HAa OTKPHITOM BO3IyXE, MOXET
HETIPEphIBHO OT/aBaTh B TEUEHHE CBOETO CpoKa CIyxObl (20-25 net) mpu
HOMUHAJILHOM HANPSOKCHWM W TPH MAaKCUMAJIbHOW ¥  CPEIHEr0J0BOU
TeMIIEpaTypax OKPY>KaroIIEro BO3/lyXa, pABHBIX COOTBETCTBEHHO +40°% u

-5°C.

Eciu yka3zaHHbIC TEMIIEPATYPhl OTIMYAIOTCS OT HOMHHAJIBHBIX, TO U

S v OYJIET OTIMYATHCS OT NACIIOPTHOTO 3HAYCHUS.

2. HomunaneHOe niepBudHOE HampsokeHne Uy, — 3TO HampsDKEHUE, Ha
KOTOPOE paccyuTaHa IepBHYHAsi 0OMOTKA TpaHC(popMarTopa.

3. HomuHanpHOE BTOpHYHOE HampspkeHHe Uy, — 3TO HalpsDKEeHHE Ha
BBIBOZIAX BTOPUYHON OOMOTKH TIPHM XOJOCTOM XOJ€ ¥ HOMHHAJIBHOM
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NepBUYHOM HanpspkeHuu. [Ipy Harpyske BTOPUYHOE HalpsKEHUE CHIDKAETCS
U3-3a oTeph B TpaHchopMaTope.

Hanpumep, ecmm Ug,p = 400 B, To mpm TONHON Harpyske
TpaHchopmaropa BTropudHOoe HanpspkeHne U, = 380 B 1. k., 20 B Tepsercs B
TpaHchopmarTope.

4. HoMuHanbHBIE NIEPBUYHBIE U BTOPHUYHBIE TOKH | you1 ¥ | om0 — 3TO
TOKMA BBIYMCJICHHBIC 110 HOMHHAJIBHOM MOIIHOCTM ¥ HOMHHAJIBHBIM
HaIPSDKCHUSIM.

SH()M = UHOMl IHOMl SHOM = UHOMZ |HOM2
77 - KIIJ TpaHC(bopMaTopa OJIM30K K 1,0 n3-3a MajJlblX IIOTCPh B

tpancdopmarope. Ilpu ompenenceun TokoB npunumaem 77 =1. Jlua

TpéxdazHoro TpanchopMaTopa B 3HAMEHATEINb T00aBIsIEM \/§ .

5. Koadpduripent tpanchopmanuu K onpenensercs OTHOIICHHEM YUCTa
BUTKOB ®; u ®p win DOJC camomHnaykumu E; B mepBu4yHOl 00MOTKE U
B3aUMOMHAYKIMH E, BO BropruyHOH

Ko @ E,
o, E,
[MpakTryeckn  kodpduupeHT  TpaHcHopMalUK  HOACYUTHIBAIOT
NpUOIMKEHHO OTHOLICHUEM HAIPSHKSHUS B JII00OM peKHMe
K= UHOMI/UHOMZ
Koappuument  TpanchopMmanuu  MOXKHO  TaKKe  ONPENEIUTH
OTHOIIICHHEM TOKOB

K= IH0M2 /IHOMl

IIpumep.
OnHoda3HbIi TOHIKAIOIUN TparchopMaTop HOMHUHAJILHOU
MOIMHOCTBEIO S,y = 500 B-A coyXuT I THTaHAS JIaMII MECTHOTO

OCBEILIEHHS] METAJUIOPEKYIINX CTaHKOB. HOMHHaNBHOE HanpspkeHHe 0OMOTOK
Usont = 380 B; U,z = 24 B. K TparChOpMaTOpy MPUCOSTUHEHBl AECATH JIAMIT
HaKaJMBaHHUsA MOIMHOCTBIO 40 BT kaxmas, nx ko3pduIueHT MomHocTH COS ¢,
=1,0. MarauTHbIi OTOK B MarHuTonposoae ®p, =0, 005 B6. Yactora Toka B
ceru f =50 I'. TTotepsimu B Tpancdopmarope npeHeOpeys.

OnpenenuTs: 1) HOMHUHAIBHBIE TOKH B 00MOTKaX; 2) K03(duiuert
Harpy3ku TpaHchopmaropa; 3) TOKM B OOMOTKax NpH IEHCTBHTEIHHOU
Harpyske; 4) 4rciia BUTKOB 0OMOTKH; 5) k03¢ HUIIEHT TpaHCHOpMAaIIHH.

Pemenue.

OmnpenensieM: 1. HOMUHaJIBHBIE TOKH B OOMOTKAX:

lnom1=Suom1 /Unom: = 500/380=1,32A
Inomz =Snom1 /Unomz = 500/ 24=20,8A

2. ko3 durmeHT Harpy3ku TpaHchopmaropa
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K, = P, N, /Sy0, COS &b = (10%40)/500% 1,0 = 0,8

3. TOKH B 0OMOTKax npu JIEHCTBUTEILHOM Harpyske
11=Ky* 1001 =0,8%1,32=1,06A
IZZKH*IHOM2:018* 20,8: 16,6A

4. TIpu xonoctoMm xoxe E1=Uyomi, E2 = Uyome , TO3TOMY dHCITa BUTKOB
00MOTOK HaXOAUM U3 POPMYIIBI:
E =4,44Wf ©y
Torna
W= E,/ 4.44f ®\= 380/ 4.44*50*0.005=340
W= E,/ 4.44f ©\= 24/ 4.44*50*0.005= 22

5. koaddunueHT Tpanchopmau
K= Wll W2 = 340/22:15,5

@DopMBI KOHTPOJIA: CBOEBPEMEHHOE MPE/ICTABICHNE BHITTOJHEHHBIX
3aJaHuN

Kpurepun O1ieHKH: - TOYHOCTH PACYETOB; 00BEM BBIIOIHEHHBIX 3aJaHUH,
odopmiicHHE

Ilepeuens yuyeOHBIX wu31aHMil, VHTepHeT-pecypcoB, J0NMOJHHUTEJbLHOM
JIITepaTypbl

Tema 1.8 DiekTpryecKkre MAIIUHBI IEPEMEHHOI0 TOKA
3aganue Ne 8
Pacyer mapaMeTpoB aCHHXPOHHOT'O IBHTaTeJs

Lenv 3a0anuil.

yrIyONieHHEe paHee H3YYEeHHOTO MaTepHaa,
BEIPa0OTKa YMECHHH M HABHIKOB MO TPUMEHEHHIO (OPMYJ, COCTABIICHHIO

AITOPUTMA THITOBBIX 33/IaHHH,

MPUMCHEHUE MTOTyYCHHBIX 3HAHUU Ha MPaKTHKE.

BapuanTsr:

- CaMOCTOATEbHBIN TTOUCK aJITOPUTMA BHITIOJTHEHHS YIPaKHEHUS

Jist perienus 3agauu He0OXOJUMO 3HATh 3aBHCUMOCTH MEXKIY
YaCTOTOW BpaIlleHHss MArHUTHOTO TIOJIsl CTaTopa (CHHXPOHHAS 4acTOTa
BpallleHus) N; ¥ YaCTOTOM BpallleHUsl poTopa JBUTaTeNs Ny.

YacTtoTa BpalieHUsi MAarHUTHOTO TOJIS CTaTOpa N; 3aBUCHUT OT YHUCIIA Nap
TMIOJIIOCOB JIBUTATENS P, HA KOTOPOE CKOHCTPYyHpOBaHa 0OMOTKA CTaTropa, H OT
4acTOTHI TOKA TpexdazHoit cucremsl f
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PazbepeM HeckosibKO POpPMYII, KOTOPBIE HYKHO IIPUMEHSTH IIPH peLie-
HHH 3a1a4.

1.YHacroTa BpamieHus MarHUTHOTO MOJISA CTaTOpa

60 f
ny = —
P
2. MowmenT Bpamerus M, namepseMsiid B H M, onpexnensiercs o ¢popmyse:
9535
M=—-
Mg
rae P, — mone3Has MOIIHOCTb Ha Bajly ABHUraress, kBt

N, — YacToTa BpallleHUs poTopa, 00./MUH.
IIpy HOMUHATBHOM pPEXHMME OCHOBHBIE IMapaMeTpbl 0003HAYAFOTCSL:

MHOM ’ PHOM = PZHOM » Nior = N 250m -
3.I1one3nas MOMIHOCTDH Ha BaJly ABUTATECJIA

F, =4/3- U,-I,-n-cos¢ . BT

rre Uy, |y — nuHelHbIe 3HaYSHNS HAIPSDKEHUS U TOKa;
1N — KIIJI nBuratesns B OTHOCUTENBHBIX SAMHUNAX;
COS @ — K03 GHUIMEHT MOITHOCTH IBUTATEIS.
U3 31011 HOpMYITBI MOXKHO OTIPEAETUTH JIMHSHHBIH TOK

I
i | = = . ‘:!"
V3-Uy-m-cosg
4 KT nBuraTens
=0 =P ==
A n
rae P;—MoIHOCTh, moTpebisieMas JBUraTesieM u3 cetu, KBr.

3anmanue: TpexdasHbie ACHHXPOHHBIC JBUTATEITN HCIIOIB3YIOTCS IS
pabOTBI  CTPOTANBHBIX,  (pe3epoBaNBHBIX W TOKApHBIX  CTaHKOB
MeTautooOpabaTeiBafoliero  3aBoja. Bce  gBurarenn  paboTarOT B
HOMHUHAJILHOM PEXHME U MMOIKIFOYEHBI K CETH C TUHEHHBIM HANPSDKEHHEM
U, = 380 B, npomsbiuienHo# yactotsl f = 50 I,

W3BecTHBI YHCIO TONIOCOB M HEKOTOPHIE MAHHBIC pPEXHMa HX
paboThl: HOMHHAJIBHAS MOIIHOCTE P, »; 9acTOTa BpAIICHHUS POTOPA Nyoy 2;
KO3 (HUITUEHT MOIITHOCTH COSP,;0n M KOIDPHUIIMEHT TOTIEZHOTO TEUCTBUS Myyon-

OmnpenenuTs: 4acTOTy BpalleHHss MArHUTHOTO MOJIS cTaTopa Ny,
CKOJIBKEHHUE S,y; TOK IBUTATENA |0, o, HOMHHAIBHBI MOMEHT BPAICHHUS
M,,on; @KTHBHYFO MOIIHOCTE, TOTPEOISIEMYO IBUTATEIIEM U3 CETH P,

JlaHHBIE I CBOETO BapHaHTa B3sATh U3 TaOHIk 8. 1.
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Ta6muma 8.1 JlaHHble 115 ONpeAeTIeHUs TapaMeTPOB ABUTATENS

Ne Yucno nomrocos Prom 2, Niom 25
BapuaHTa JBHUTATENS 2P kBT 006/MuH €08 Puon Meons o6

1 10 70 580 0,92 0,89
2 10 100 590 0,91 0,92
3 10 25 585 0,89 0,91
4 10 37 570 0,92 0,89
5 12 45 490 0,91 0,94
6 12 30 485 0,89 0,92
7 12 75 490 0,91 0,89
8 12 90 480 0,94 0,88
9 8 45 735 0,91 0,89
10 8 75 730 0,89 0,92

Hcnone3ys naHHbIE aCHHXPOHHOTO ABUTATENS, yKa3aHHbIC B TaOJIHIIE,
OTIpeNIeNUTh BCE BEIMYMHBI, OTMEUCHHBIE IIpoUepkaMu B Tabnuue 8.2
YactoTa Toka B cetu 50 'y

Tabnuna 8.2 JlaHHBIE IS OTIPEICICHHUS TTapaMeTPOB JIBUTATEIS

Ne Unom, P, P, n ny, ny, S,% cos® | p | Muom, | lnom
Bap. B KBT KBT 00/MUH 00/MUH Hm LA
11 380 - 45 92 - - 44 089 |3

12 380 55 - 89 1500 1450 - -0,9

13 220 - 75 90 - - 3 08 |3

14 380 - 20 85 - - 1,6 09 |5

15 380 - 22 87 - 585 - 088 | 5

16 380 48 - 90 - 490 - 089 | 4

17 380 32 - 80 1450- - 095- | 6
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18 220 6 - 86 - 3 094 | 3 - -
19 380 22 20 - 1500 1450 - 087 | - - -
20 380 - - 85 - - 3 083 | 3 120 -
21 220 - 4,5 86 - - 5 082 |1 - -
22 - - - 85 - - 2 083 | 4 60 10
23 - - 100 91 1000 980 - 084 | - - 114
24 660 - 18 - 1000 950 - 0,85 - 21
25 380 - - 89 3000 - 25 085 | - 250 -

®DOopMBI KOHTPOJIS: CBOSBPEMEHHOE MTPEICTABIICHUE BHITOTHCHHBIX
3aJaHuN

Kputepun oneHKH: - TOYHOCTH PacdeToOB; 00bEM BBHITOJTHCHHBIX 3a1aHUM,
odopmiicHHE

Ilepeuens yuyeOHBIX wu31aHMil, HHTepHeT-pecypcoB, 10NMOJHHUTEJbLHOM
JIITepaTypbl

Tema 1.9 DaekTpryeckne MAIIMHBI IOCTOSIHHOIO TOKA

3ananue 9
Pacuyernas padora: «Pacuer napaMeTpoB ABUraresiei NoCTOSIHHOIO
TOKa»

Lenv 3a0anuii:

yriy0OJicHHE paHee U3YUYECHHOTO MaTepuaa,

BBIPa0OTKA yYMEHHMH M HABBIKOB M0 NPUMEHEHUIO (OPMYJ, COCTABICHHIO
aIropyUTMa TUIOBBIX 33/JaHUH,

MpUMEHEHUE MOTYYCHHBIX 3HAHUS Ha TIPAKTHKE.

BapuanTsr:

- CaMOCTOSTEIILHBIH TOMCK AJIITOPUTMA BBITTOJIHEHNUS YIIPa>KHEHUSI

3aganmue:

JlBurarenb TOCTOSHHOTO TOKa C IIapajjielbHBIM  BO30YXICHHEM
OOILIECTIPOMBIIIIIEHHOTO  TIPUMEHEHMSI  MCIOJIB3YeTCsl JUIS  TIPHUBEICHUS B
JIBIDKEHUE IIEHTPOOEKHOTO Hacoca, KOTOPBIH OTKAYMBAET BOAY W3 TPaHIIEH,
MpeIHa3HAYeHHBIX JJIS TPOKJIAIKH Tene(OHHBIX Kabemnei (cm. puc.11).

Conpotusienne ooMoTku sikopst R; = 0,1 Om, Bo30yxneHust
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R, = 55 Owm, KIIJ] nBuratens n = 0,85, wactora Bpamenus skops N = 956
00/MUH.

OnpenenuTh 3HAUCHHS, XapakTepu3yrolide paboTy [BUrares,
KOTOpBIe He yKa3aHbl B ycioBusax 3amadu: 1) mporuBo-OJIC E, xotopas
WHAYIHUPYETCS B OOMOTKE SIKOPS IIPU pabOTe IBUTATEIS; 2) HAPSDHKCHNE CETH,
OT KOTOpO#i muraercs meurarenab U; 3) MoMmeHT Bpaienus asuratens M; 4)
TOKH B 0OMOTKe sIKOpst |, B 06MOTKe BO3OY ) merws |, o6ruii Tok asurarens |; 5)
MOIITHOCTH: Ha Baiy aAurateis P, u morpednsemyro u3 cetu P;.

JlaHHBIC 17151 CBOETO BapHaHTa B35ATh U3 TAOIHIIEI 8.2

Tabmuma 8.2

Ne Bap E,U P, I Ne Bap E,UP, I
1 U=220B; I, =100 A 14 |E=265B;U=275B
2 E=210B;1,=100 A 15 |U=275B;1=105A
3 1=104 A; U=220B 16 (I,=5A;1,=100 A
4 |P,=19448 Bt;1=104 A 17 (P,=28875Br;I,=5A
5 |P,=19448Br;1,=4 A 18 |P,=28875Br; U=275B
6 |P,=22880Bt;1=104 A 19 |P,=24554Br;1=5A
7 |P,=22880Bt;1,=4 A 20 |P,=24544BT1;1=105A
8 I,=4A;1,=100 A 21 |P;=28875BT1;1=105A
9 U=220B;1=104 A 22 |E=265B;1,=100 A
10 |[E=210B;U=220B 23 |U=275B;1,=100 A
11 |U=110B;E=100B 24 |P,=35000Bt; 1 =90,5 A
12 |P,=3200 Brt; I,=1A 25 |U,,,=440B;E=438B
13 [I,=86,5A;1,=4 A 26 P1=26000BrT, | = 100A

Jns  pemeHust 3amad  HEOOXOOMMO 3HAaTh YCTPOICTBO, MPUHIUI
JICHCTBUSI TEHEpaToOpoB M JBHUraTeled IMOCTOSHHOTO TOKa C IapauleIbHBIM
BO30yXk/eHHeM, (OPMYJIBI, ONpeNeNsIone NapaMeTpbl TaKWX MAallWH.
Ucnone3ys pucynku 10, 11 , pazdbepeM ocHOBHBIE (POpMYIIBI, HEOOXOAUMBIC
JUISL pelieHns 3a1ad.

I'eneparop ¢ mapamiensHBIM Bo30YkaeHreM (prc 10).

1. 3AC, HaBOoMIMAsT B OOMOTKE SIKOPS,

E=U + IgRs—U = E — I4R4, tne U — HampsbkeHHne Ha 3axuMax
reHepaTopa; |g— Tok sikops; Rg— conporusieHre 0OMOTKH SKOPSI.
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Toku:
s Ry
Jémamna aomomka
e
Bordymdenun 8036ywdenun
7
1!, Wemry T Iy JMemnu
LGV < P
— Ra E
1, A R
L7 v y
T Tf
1 ————0 U Oo—
S Hemadynun numanua
Puc. 10| Puc. 11 |
skopst lg= (E -U)/ Ryq
BO30YKICHHUS Ig= U/Rg (Rg — comporuBieHre OOMOTKH
BO30YKICHHUSA);
Harpy3ku | = lg— Ip.

2. Tlonme3nass ~ MOIIHOCTh,  OTHaBaeMasi  reHeparopom: P,=U/I.
MormmHocTs Pj, 3aTpadeHHas NMEpBUYHBIM JBUTATElIEM Ha BpalICHUE SKOPS
resepatopa  (moTpeOmisiemMas TEHEPAaTOPOM MOIIHOCTh), ONPEICISIETCS 13
tdhopmynsr KITJ] renepaTopa

n= Pz/P1—>P1 = Pz/T]

ITpumep.
I'enepaTop MOCTOSHHOTO TOKa C TapajuIeIbHBIM BO30YXKICHHEM
(cm.puc.10)umeromuii  conpoTuBieHne obMoTku sikops R, = 0,1 Om wu

conpoTHBIieHHe 0OMOTKHM Bo30yxnaeHHs Rg = 60 Om, HarpyxeH BHEUIHHM
compotusieHneM R =4 Om. Hanpsixernune Ha 3axxuMax mamussl U = 220 B.

Onpenenuts: 1) Toxu Harpy3ku |, B oOMoTke BO30OyxneHus lg 1 B
oomotke sxops lg ;2) DAC remeparopa E; 3) momesHyro MomHOCTE Ry,
pacxomyeMyIo Ha HarpysKe.

Pemenue. Onpenensiem:

1. TOK BO BHEILIHEW 1IeTTN

1 =2 - 220 _g5a
R 4

2. TOK B 0OMOTKE BO30YKICHHS
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L= D 220 338y
R, 65
3. TOK B OOMOTKE SIKOPSI
|, =1+1,=55+338=58384
4. OJIC reneparopa
E=U+1,R, =220+5838-01=22584B
5. MONE3HYI0 MOUTHOCTh

P, =U -1 =220-55=12100Bm =12,1xBm

JIBuraTens ¢ mapamiensHBIM Bo3OykaeHnemM (puc. 11).
1. ITIpotuBo3IC, HaBOAMMAST B OOMOTKE SIKOPS

E=U-I,R, >U=E+I,R,,
rie U — HampshkeHHe MCTOYHMKA D3JIEKTPUUECKOH SHEPIUY, MHUTAIONIEr0o

0OMOTKY sikops; | g — TOk sikopst; Rg — conmpoTuBieHre 0OMOTKHU SIKOPSL.
2. Tok Harpy3ku

I =1,+1;
3. Tok BO30yXaeHHS
| - U

B RB '

rae Rp — compotuBieHne 0OMOTKH BO30YKICHHS.
4. Tok gxops

I, =
R}]
5. MOH.[HOCTL, HOTp€6J'I$[6Ma$I JABHUIaTCIEM oT HCTOYHHKaA
BHCKTpH‘IE?CKOﬁ OHEPrun

P=U-I
6. Ilome3nyro MoOIIHOCTH P, Ha Bally JBUTATENsl OINPEACNSIOT U3
thopmymsr KITJ]

Pz
n=——->Pk=nR

P
7. MOMEHT BpallleHHs IBUTaTes
1y 955°P,

n
rae N — 4yacToTa BpallleHus SIKOpsl.

IIpumep.
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JlBurarens IMOCTOSHHOTO TOKa C HapajulelIbHBIM — BO30YKIEHHEM
nmoJKItoueH K cetn ¢ HampspkeHnemM U = 220 B (cm. puc. 11). Tlone3nas
MoOITHOCTh Ha Banmy P,=10kBt, wacrora Bpamenus sixopss n = 2400 o6/muH,
KIIZ mBuratens m = 80 %.

Onpenenuts: 1) Bpamaromuii MOMEHT M, KOTOpBIH pa3BHBacT

IBUTATENlb; 2) MOABEACHHYI0O MOMMHOCTE Pi; 3) 1ok |, moTpebisemsbrii
JIBUTATEJIEM W3 CeTH; 4) CyMMapHbIEe TIOTePH MOIIIHOCTH B JABHTATEINE Y P.
Pemenue.

OnpeﬂenﬂeM: 1 M oMeHT BpalicHus, KOTOpLIﬁ Ppa3BUBACT ABUTATECJIb
npu JAQHHOM MOIITHOCTH Ha BaJly 1 4aCTOTC BpalllCHUA

9,55-P, 9,55-10

M= =39,79H - m
n 2400

2. MOIIHOCTb, MOTPEOIISEMYIO IBUTATEIIEM U3 CETH

P, P,
n=-=2->PR :—222212,5K8m

R n 08
3. TOK, MOTPeOIsIeMbIi IBUTATENEM U3 CETH

P, 10000

P=U-1->l=12 45,45 A
U 220

4. cyMMapHYIO MOIIIHOCTb OTEPh

> P=P -P,=125-10=25«Bm

®DOopMBI KOHTPOJIS: CBOEBPEMEHHOE MTPEICTABIICHHIE BHITOJHCHHBIX
3aJaHui

KpuTepuu OLEHKH: - TOYHOCTb PacYeTOB; 00bEM BBITOJHEHHBIX 3aIaHUH,
odopmiicHHE

Tema 1.10. OcHOBBI JIEKTPONIPUBOJIA

3amanme Ne 10
CocraBjieHHE TEeCTOBOI0 KOHTPOJIS N0 TeMe
«Annapartypa ynpapJjieHUs ¥ 3alIIUTHD

Lenv 3a0anuil.
yriryOneHue paHee U3y4eHHOTO MaTepuara.

B Hacrosimee Bpemsi KOHTPOJIb OCBOCHMS TEOPETHUECKOTO MaTepHaia
MPOBOJUTCS MPEUMYIIECTBEHHO C IOMOIIBIO TeCTHpOBaHUs. UTOOBI nydiie
MOATOTOBUTHCS K KOHTPOJILHBIM paboTaM, 3aueTtaM B (popMe TECTUPOBaHHSA
HEOOXOIMMO TIIOHMMAaTh NPAaBHJIA COCTABICHHS W CTPYKTYpPy TECTOBBIX
3amaHuid. [ 3TOro B Ka4ecTBE CaMOCTOATENEHOW pabOTHl MOXKET OBITH TaHO
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3aJaHie MO0 COCTaBJIEHHIO TECTa IO OMNpPEIEJICHHONH TeMe WM pasjieiny
M3y4aeMOro MaTepuana.

13.
14.

15.
16.

17.

18.

19.

20.

21.

22,

23.

24.

BapuanTsr:

- TUO TECTOBBIX 33JaHUl M HX KOJMYECTBO ONpEIENsIeTcs

MIPEToaaBaTeIeM.

- IpenoiaBareib ONPEAEsIET TOJBKO THI TECTOBBIX 3aJaHUM.

- IpenoiaBaTeib ONPEIeIsIET TOJIBKO KOJIMYECTBO TECTOBBIX 3aaHUM.

- 0e3 peKOMeHJAlMii OTHOCHUTENbHO THUIA TECTOBBIX 3aJlaHUNl U MX

KOJINYECTBA.

Ipasuna cocmasnenus mecmogwix 3a0aHUL
DopMynupyiTe Kaxaoe 3aJlaHue WIM BOMPOC Ha OOBIYHOM U SICHOM
(0THO3HAYHOCTH TEPMHUHOB) SI3BIKE
TecT moykeH BKIIOYAaTh 10 BO3MOXXHOCTH 3aJaHMS Pa3IUMYHBIX TUIOB U
BHUJIOB,
B tecte He mOMKHO OBITH 3a/1a4, JAIOUIMX OTBETHI HA APYTHE BOIPOCHI,
Hcnonp3yiiTe auarpaMMbl, TaOIUIBI, PUCYHKH, CXEMBI, OJOK-CXEMBI WU
JIpyrue MOSICHSIONINE 3a1aHus;
HenpaBuibHEIE OTBETHI MOJDKHBI OBITH Pa3yMHBI, YMENO MOMOOpaHBI, HE
JIOJDKHO OBITh SIBHBIX HETOYHOCTEH, ITOJCKA30K.
[IpaBuibHBIC W HENPABWIbHBIC OTBETHI JOJDKHBI OBITH OJHO3HAYHBI IO
COJIEPKaHUI0, CTPYKType M 00IlIeMy KOIW4YecTBY cJoB. IlIpumensiite
MpaBao0noI00HbIe OMMO0YHbIE BAPUAHTHI, B3SITHIE U3 OTBITA.
Bce BapuaHTBI OTBETOB JOJIKHBI OBITh TPAMMATHUYECKH COTJIACOBAHBI C
OCHOBHOM  YacThl0  3a/laHus, HCIOJB3YHTe KOPOTKHE, MPOCThIe
MPENIOKEHUS
Pexe ucmone3yiite oTpuIlaHWe B OCHOBHOHM YacTH, M30eraite MBOWHBIX
OTpULIAHUH,
Ecnn  craBuTcs  BONPOC  KOJMYECTBEHHOTO  XapakTepa,  OTBETHI
pacrnojaraiiTe o BO3pacTaHUIO, €CIAM OTBETHI MPEICTABICHBI B BUJE CIIOB
TEKCTa, pacrojaraiitTe ux B anp)aBUTHOM MOPSIKE.
Jlyunie He WCHONB30BaTH BapuUaHTBl OTBETOB "HM OAWH U3
MepevHCIeHHBIX" 1 "BCe MepednciIeHHbIe" .
MecTo npaBUIBHOTO OTBETA JOJKHO OBITH OMPEAENIEHO TaK, YTOOBI OHO HE
MOBTOPSUIOCH OT BONpOca K BOMPOCY, HE OBUIO 3aKOHOMEPHOCTEH, a
JIaBajoCh B CIIYYaitHOM TOPSKE.

Jlyuie ucnoJip30BaTh AJIMHHBIN BOIIPOC U KOPOTKUI OTBET.

Cocmas mecmogo2o 3a0aHusL

TecToBoe 3a/laHue COCTOUT U3 TPEX YacTeil:

1. MUHCTpYKIMH. (ZOIDKHA COIEpKAaTh yKa3aHHS Ha TO, KAKUM 00pa3oM
BBITIOJTHATH 3aaHHE)

2. Tekcra 3aganust (Bompoca).

3. BapuaHTsI OTBETOB.
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Buovl u munvt mecmoguix 3a0anuil
TIpumepsr:
1. lononnume:
J171st 3a1MTHl OT TOKOB KOPOTKOTO 3aMbIKAHHUS PUMEHSIIOT........

2. Bvibepume nomep npasunvnozo omeema:

OCHOBHBIM 3JIEMEHTOM B TEIIJIOBOM PEIIE ABIACTCS

1. TIlnaBkast BcTaBka

2. Pacuenurens

3. bumeramnmueckas racTuHKa

IIpasunvuoii omeem.

3. Yemanosume coomeemcmeue medxncoy snemeHmom u e20 ycioeHvim
obo3nauenuem

HanMeHoBaHMe JIeMeHTAa: YcaoBHOe 0003HAYEHHE:
1 . KaTylmkKa HHAYKTUBHOCTHU
2 . HaI‘peBaTeJ’[LHHﬁ JJIECMCHT E
TEIIOBOTO pelie A
. BOJIbTMETP
. IUIABKHH NPEJOXPaHUTENh b

IMycKaTes

. KHOIIKa «CTOID»

; |
4 pp—

5 . JlaMIla OCBETUTCIIbHAA

6 . KaTylIKa KOHTaKTOpa MarHuTHOI'o B @_
7 E'EI

8

3a3€MJICHUE 1—‘

44



Ipasunvnoii omeem. 1. - __,

@DOpMBI KOHTPOJIS: CBOEBPEMEHHOE ITPEICTABIICHUE BHITOTHEHHBIX
3aJaHuN

Kpurepun onieHKH: yMEHHE MOIB30BATHCS TEOPETUIECKUMH 3HAHUAMHU
TIPY BBIITOJTHCHNN 3a/1aHUS,

odopMIICHHE MaTepraia B COOTBETCTBHH C TPCOOBAHHSIMHU.

Tema 1.11 Ilepenaua u pacnpenejieHne 3JIeKTPUIECKON IHEPTUH.

3aganne Ne 11
IoaroroBka pedeparos, coo0LEHHUI, IPe3eHTALUI
1o TeMe: «IKOHOMHUS JIeKTPHUECKOH IHepruu. JHeprocoéeperaromme
TeXHOJIOTHI»

Llenp 3amanmii:
yrIyOlieHHe paHee N3Y9IeHHOTO MaTepraa,
- MPUMEHEHHE MOJTYYCHHbBIX 3HAHUS Ha TIPaKTHKE.

Temsl pedepatoB, cooOLIEHNIT, TpE3eHTALINIL:

1.Tumsl 37€KTPOCTAHIIHIA

2.DKOHOMUS IIEKTPOIHEPTUU

3.9HeprocOeperaroniye TeXHOIOTHH

ITo maTepuanam pedepaTa JODKEH OBITH IIOATOTOBIICH JOKIIAI/COOOIICHHE,
MOJKET OBITh OpraHW30BaHA WHAWBHIAYaTbHAS WU IMyOIMYHAs 3aIiTa
pedepara.

Joxnan - my0numaHOe coOO0IIeH e Ha OTIPEICIICHHYO TEMY, B IpoIecce
MOJTOTOBKH KOTOPOTO MUCTIONB3YIOTCS T€ WIIM HHBIC HABBIKA
HCCIIEI0BATEIHCKON paOOTHI.

KoMmoHeHThI copepkaHust:

- IJIaH paboTHI;

- CHCTeMaTH3allus CBEICHUN;

- BBIBOJIBI U 000O0IICHUSI.

PexoMeHanum no BBIIOJIHEHUIO:

B moxnaze BEIIENSIOTCS TPH OCHOBHEIEC YaCTH:

1) BerymurenpHast 9acTh, B KOTOPOI ompeaesieTcss TeMa, CTpyKTypa U
coJiepkaHue, OKa3bIBACTCsl, KAK OHA OTPaXKCHa B TPY/aX YUEHbIX.

2) OcHOBHas 4acTb COAEPKUT U3JI0KEHHE U3y4aeMoi TeMbl / Borpoca /
poOIeMbl (;KeTaTelIbHO B IPOOJIIEMHOM ILIaHE).

3) O6o01aroIas — 3aKII0YeHHE, BHIBOIBI

CDOpMI)I KOHTPOJIA: BBICTYIIJICHUE HA 3aHATHU / CEMHWHAPCKOM 3aHATUH
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Kpurepun oLleHKH: aKTyaJIbHOCTh, INTyOHHa, HAYYHOCTb TEOPETHYECKOTO
Marepuana; YeTKOCTb BEICTYIUICHHS, YPOBEHb CAMOCTOSITEIEHOCTH;
UCTIONIb30BaHUE MYJIbTHMEIUITHON IPE3EHTALNY, €€ Ka4eCTBO; BPEMs
BBICTYIUICHUS

Co3maHne mpe3eHTaIuii ¢ UCIOIb30BaHNEM MYyJIbTuMenna Texaonoruu (MS
PowerPoint)

Co3faHue TUTYIBHOTO claia Mpe3eHTalUH.

1. 3arpysure Microsoft Power Point. Ilyck/TIporpammei/
Microsoft Power Point. B otkprisiiemcs okie Power Point, o31ath craiin B
MmeHIo BeraBka /Cnaiin, B okHe Co3iaHue ciaiiia, nmpeacTaBlieHbl pa3inyHble
BapUaHTHI Pa3METKU CIAHI0B.

2. Bribepute mepBBId THII — TUTYJIBHBIN Ciain (HEpBBIA
oOpaser cieBa B BepxHeM pAny). I[losBuTCs mepBblil cinaiin ¢ pa3sMeTKOW A
BBOJIa TEKCTa (METKaMH-3aMOJHUTEIAMH). Y CTAHOBUTE OOBIYHBIN BHJ SKpaHa
(Bun/ OOBIYHBIH).

CropaBka. METKH-3alOHUTEIN — 3TO pPaMKH C ITyHKTHPHBIM
KoHTYpoM. Ciyxat sl BBoJa TeKCTa, Tabnuy, nuarpamMm u rpaduxon. J{is
J00aBJIEHUs TEKCTa B METKY-3aIl0JHUTENb, HEOOXOMMO LIEIKHYTh MBIIIBIO U
BBECTU TEKCT, a Uil BBOJA OOBEKTa HAaJ0 BBHIIOJIHUTH JBOMHOW MIETYOK
MBIIIBIO.

3. Bri6epute LIBETOBOE odopmiicHHE ClaioB,
BOCIIOJIb30BABIIKCH Ma0IOHaMK Au3aiiHa oopmileHUsT B MeHIo Jlu3aiin).

4. BBeaure ¢ kiaBuatypsl TekCT 3aroioBka - Microsoft Office
¥ 110/13ar0JI0BKa

5. CoxpaHnTe CO3MaHHbIN (aiin ¢ uMeHeM «Mosl IPe3CHTAIUS
B cBoei manke koMaHoi Paiin/CoxpaHHTh Kak.

Co3ianue BTOpPOTo ciaiiia Mpe3eHTally - TEKCTa CO CITHCKOM.

6. Brmonanrte KOMaHIy Bcraska/Cnaiin. Bribepure
aBTOpa3METKy - BTOPOIl cieBa oOpaser] B BEpXHEW CTpOKe (MapKHpPOBAHHBIN
CIHCOK) U HakMuTe KHONKy OK.

7. Benure HasBaHue nporpaMMel «TekcToBbIi pemakTop MS
Word».

8. B HmxHIOI0 paMKy BBenuTe TeKCT — cucok. lllemuok mbiium
10 METKE-3aIl0JHUTEIIO TI03BOJISIET BBECTH MAPKUPOBAaHHBIN criHcok. [lepexon
K HOBOMY a03airy: Haxkatue knasuiy [ Enter].

Pyudnas neMoHCTpanus npe3eHTaum.

9. Brmonnaute komanny [loka3/C Havaa.

10. Bo Bpems nemoHcTpauuu s HepexoAa K CIEeIyHOLEMY
Claiily UCHOJIB3yHTe JIEBYIO KHOIKY MBIIIM Wiy Kiasumty [Enter].

11. [Tocne oOkOHYaHUsT JEMOHCTpAllMM CJIAWIOB  HaXMUTE

kiasunry [Esc] st mepexoaa B OOBIYHBIN PEKUM SKpaHa MPOTPaMMBL.
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[Ipumenenue 3¢ pexToB aHUMAIHH.

12, YcranoBute Kypcop Ha mepBblid cnaia. [is HacTpoiiku
aHMMalW{ BBIJCINTE 3aroJIOBOK W BBHINOJHUTE KOMAaHIy AHUMaIus/
Hacrpoiika aHumanuu. YCTaHOBUTE ©apaMeTpbl HACTPOMKH aHUMAlUU:
BbIOepUTE 3 (DEKT - BEUIET CIIEBA.

13. Ha 3aromnoBok BTOporo crnaiina Hanoxure 3¢ et annmanmun
MOSIBIICHUE CBEPXY IO cioBaM. HamokuTe Ha 3aroJIOBKH OCTAIbHBIX CIIAHIOB
pasnbie 3QHEeKThI aHUMAITUH.

14. Jdns  npocmorpa  3¢ddexra  aHMUMAIMM  BBINOJIHUTE
JIEMOHCTpALIMIO CJIaii/IoB, BHIIONHUTE KoMaHay [lokas craifioB win HaKMHTE
knaBumry [F5].

YcraHoBKa crocoba nepexosa ciaanios.

Croco6 Tmepexofa claioB ompenenser, KakuM oOpa3oM Oyzer
MPONCXOJHUTH MOSIBICHUE HOBOTO ClIaiija IpH IEMOHCTPAIINH MTPE3ECHTAIHH.

15. B mento Arnmarus Beibepute CMeHy clIaioB.

16. B  packpeBatomemcss  crnmcke  3(dekToB  mepexona
NPOCMOTPUTE BO3MOXKHBIC BapHaHTHL. BrlOepure: 3d¢ekrT - Kamosu
BepTUKalbHBIC (CpemHe); 3BYK - KOJIOKOJNBYMKH; TPOJABIDKCHHE -

aBTOMAaTHYECKH IOCIE 5 C.

ITocne BeIOOpa BCeX MapaMeTPOB CMEHBI CIANIOB HA)KMUTE HA KHOTIKY
IIpuMeHUTH KO BCEM.

17. Jns mpocmoTpa crocoba mepexoja ClailoB BBIMOJIHHUTE
JIEMOHCTPAIIMIO CIIAMI0B, /IS Yero BBIMOJHHTE KoMaHay [lokas/C Havyana win
HaxxmuTe kiaapumry [F5]. CoxpanuTe Balry npe3eHTalHIo.

18. BceraBpTe mocnme THTYIBHOTO Claiiia JHCT C TIepedyHEM
nporpamM Bxomammx MS Offis. Co3pmaiiTe TUHepcChUIKH HAa IJUCTHL C
COOTBETCTBYIOIINM MIPOTPAMMHBIM 00ECTICUCHHIEM.

Oprasu3yiiTe KHOIKU BO3BpaTa C JIFCTOB CCHUIOK Ha CIAl C MepeyHeM
nporpaMMHOTOo oOecrieueHms. CoXpaHUTE BaIly MPE3CHTAIHIO.

Tema 2.4 JjIeKTPOHHBIE BHIIPSAMUTEH U CTA0MIN3ATOPBI

3amanme 12
PacuerHasi padora: «BpIOOp 1M010B IJIsl PA3INYHBIX CX€M
BBINPAMUTEJIEI

Lenv 3a0anuil.

yrIyOJlieHHE paHee U3YYEHHOTO MaTepHaa,

BBIPa0OTKa YMECHHWH M HABBIKOB MO INPUMEHEHUIO (OPMYJ, COCTABICHHIO
AITOPUTMA TUIIOBBIX 33/IaHUH,

pUMEHEHHE MONyYeHHbIX 3HAHUM Ha IpaKTHKE.

BapuanTsr:
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- CAMOCTOSTEINILHBIYA TIOUCK aJITOPUTMA BBIIOJHEHUS YIIPAKHCHUS
3aganue:

CocTaBHTh CXEMy ABYXIIOJIYIIEPHOAHOTO, MOCTOBOTO M TPEX(PA3HOTO

BBITIPSIMUTEIIS], UCTIOB30BaB CTAaHJAPTHBIC JIHO/IbI, TAPAMETPhI KOTOPHIX
npuBeAeHBI B Tabmume 12.1.

Tabmuna 12.1

Ne Tun Pd. Ud,B | Ne Tun Pd, Ud, B

Bap. JMoaa Br Bap. JMoaa Br
1 J1224 90 30 15 J302 100 40
2 J207 100 400 16 J243A 20 80
3 J214b 60 80 17 J233b 70 100
4 J215 900 150 17 A117 150 40
5 J234b 200 50 18 KJ202H | 60 300
6 J218 80 100 20 J215b 300 100
7 J224A | 150 500 21 J231b 400 40
8 J210 300 20 22 J221 800 80
9 J232 20 60 23 J1209 150 50
10 J222 180 30 24 J214 100 40
11 J1204 240 180 25 J1242 50 100
12 1226 400 80 26 1226 20 60
13 J1224 800 50 27 J1205 200 50
14 1305 50 10 28 J1303 160 80

CxeMblI BBRITIPSIMHUTENIEH Ha MOJIYIPOBOIHUKOBBIX JHOaX HTUPOKO
MPUMEHSIIOTCS B pa3JIMYHBIX JIEKTPOHHBIX yCTpoicTBax. [1pu pemenuun
3aJa9i He0OXOAUMO ITOMHHUTH, YTO OCHOBHBIMH ITapaMeTpaMH THOIOB
SIBIISIFOTCSI

- JOIYCTUMBIN TOK, Ha KOTOPBIA paccuuTaH JaHHBIA U0,

- 00paTHOE HaNPsKCHUE, BEIEP)KUBAEMOE THOJIOM 0e3 TIpoOost B
HEMIPOBOSIIINK MEepUo.

[Tpu pemennu 3a1a4 HEOOXOJUMO HUCTIOIB30BATh (YOPMYIIbI, IPUBEACHHBIE B
tabmure 12.1

Tabmuma 12.2 Ycnosus BeIOOpa AMO0B

HaunmenoBanue cxemsr | U, B VYcnoBus BEIOOpa
ITo Toky ITo
HaIPSKEHUIO
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OpHonoJiynepruoiHas U, =3,14U4

I
JByxmnonynepuoanas U, =3,14U4 bor = 051d | Uy, > U,
MocroBas U,=1,57Uy | ln > 05I1d Ug, > U
Tpéxhazuas U, =2,1U4 lor 2131d | Uy, 2 U

Ykazanus 1o PCUICHUIO 3aJa4n
Brmucars u3 Ta6JII/ILII>I «Texamueckue JAaHHBIE TTOJIYTIPOBOIHUKOBBIX

JIMOOB TIapameTpsl auoaa: lmom = .... A; Uobp =.....B
2. OnpenenuTs TOK MOTpeOIIeHIS 10 hopMyIie
Id = Pd/Ud, roe

Pd - momHOCTE TIOTpEGUTENS, BT

Ud - nanpsoxkenue notpebutens, B

3. OnpenenuTh HamnpsDKEHUE, ASHCTBYIOIIEEe HAa IUOJ B HETIPOBOAAIIMN
NepHOJ (U1l CBOCH CXEMBI BBIIIPSIMIICHHS )

4. TlpoBeputpb muon mo mapamerpam lmom u UoOp. uon momkeH
YIIOBIIETBOPSTH YCJIOBHSIM, yKa3aHHBIM B Tabuie 1.

Hopsaok BbInoHEHHs padOThI:

Jis mUTaHUS TMOCTOSHHBIM TOKOM TOTpeOHTeNns MomHOCThio 250 BT
npu HanpspkeHnn 200 B HeoOxoamMo coOparh cXeMy ABYXHOIYIEPHOTHOTO
BBIIPSMUTENS] PUCYHOK 1, HCIIONIB30BaB cTaHAapTHRIN quon tuna [l 243 b

JB.
‘B

’\/U

SHEH A 3

Pucynoxk 12.1. Cxema ABYXIOJIYIIEPUOJHOTO BITPSIMHUTEINS

1. BrmwmceiBaeM U3 Ta0uuIel napameTpsl auon J243b:
| mom=2A; U o6p =200 B

2. Toxk norpeburesns

Id = Pd/Ud = 250/100 = 2,5 A
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3. Hampspkenue, IeiHCTBYIOIIEE HAa U0 B HEIPOBOISIIHIA TEPUOI;

Us =3,14-Ud =3,14100 =314 B

4. TlpoBepsieM IHOJ IO YCIOBHIO:

lgorr > 0,5 1d, 2> 1,25 - ycnoBue 10 TOKY BBHITIONHSACTCS

Uobp > Us, 200 < 314 - ycnoBHe HE BBIIIOIHSACTCS

5. BriOupaem u3 TaOnHIIBE 2 OHOM, YAOBICTBOPSIOMINI STHM
ycnoBusim: J[ 233 B (5A; 500 B) wnu coempunsem aa guona [ 243 b
mocnenoBareapHo, Toraa Uoop =200-2 = 400 B400 B>314B

DopMBbI KOHTPOJISI: CBOEBPEMEHHOE MPEICTABICHHUE BBITIOTHEHHBIX
3aJaHuN

Kpurtepun onieHKH: TOYHOCTH pacuETOB; YMEHHUE MTOIB30BATHCS
TEOPETHICCKUMH 3HAHUSMH TP BHITIOTHCHUH 33JaHHUS;

odopMIIcCHHE MaTeprana B COOTBETCTBHH C TPEOOBAHUIMHU.

Tema 2.5.9/1eKTPOHHBbIE YCHIMTEJIH

3aganue 13
«Omnpenenenne K03(pPUNHEHTOB YCHIEHUS YCHIUTENS TOKA,
HANPSIZKEeHN I, MOIITHOCTH

L]env 3a0anuii:

yriiy0ieHHe paHee U3y4eHHOTO MaTepuana,

BbIpA0OTKA yYMEHMI M HABBIKOB MO IMPHUMEHEHHIO (HOPMYJI, COCTABICHHUIO
AITOPHUTMA THIIOBBIX 3a/IaHMUH,

NpUMEHEHHUE MOTYYSHHBIX 3HAHUS Ha TPAKTUKE.

BapuanTsr:

- CAMOCTOSITEIIbHBIH MOUCK aNTOPUTMa BBITIOJIHEHHUS YIIPaKHEHUSI

3ananuel:

Ompenennutb K03(PHUIUESHTH! YCUIICHHUS 10 TOKY , HANPSHKEHUIO U
MOIIIHOCTH 3JI€KTPOHHOT'O YCUITUTEJIS, €CJIM N3BECTHBI [TApaMeTphl, yKa3aHHbIC
B Tabmmue 13.1

Ta6muma 13.1 PacuérHsle qaHHBIE

Ne IBx, MA PBx, Ne Uskix. B PBrIx, BT
BapUaHTa MBT BapUaHTa

1 1 10 15 0,8 12

2 15 12 16 1,1 10

3 3 8 17 45 15
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4 2 6 18 8 24
5 0,5 20 19 10 36
6 1.2 15 20 12 42
7 2,4 40 21 4 9

8 15 25 22 2,5 22
9 4 11 23 7 28
10 3 36 24 4,2 6

11 2,8 24 25 15 18
12 6 13 26 20 20
13 5 36 27 25 45
14 55 18 28 15 60

3aganmue 2.

Omnpenemits KO3QGHUIUEHT YCHICHHS 110 HAIPSDKSHUIO, €CITH H3BECTHEI
K03 GUIMEHTBHI IO MOLTHOCTH U TOKY. JlaHHBIC 1O 3aJJaHHIO TIPUBEICHBI B
tabmue 13.2 J{ns onpeneneHus Ko GUIMEHTa YCHICHHS B AenOenax
HEeo0XOAMMO BOCIIONB30BATECS (HOPMYIIOH:
Ko =20 IgK
ITpumep : K=60. I[loxncrasnsas unucnossle 3HaYeHUd K, momydnm
Ko=201g60 = 201g6*10 = 20(lg6+1g10)=20(0,778=1)=35,4 nb

Tabuuua 13.2 PacuéTHbie 1aHHbBIE

No Bap. Kp Ko, In Ne Bap. Kp Ko,.n6

1 300 30 8 80 10
2 100 20 9 100 20
3 200 40 10 120 60
4 50 10 11 240 30
5 120 80 12 90 30
6 150 40 13 60 10
7 180 90 14 40 20
3aganue 3.

OmnpenenuTs MOITHOCTD HA BBIXO/IE YCHIIMTEIS, €CIIH N3BECTHBI ITapaMeTphl,
yka3aHHbIe B Tabnuie 13.3 (HanpspkeHHe Ha BXOJIE YCHIINTEI,
COIPOTHUBJICHHE HATPY3KH U KOI(QPUINECHT YCUIICHUS 110 HAIIPSHKESHUIO. )

No Usx,MB | RuH.OM Ku No Usx.,MB | Ru,OM Ku
Bap. Bap.
1 15 30 20 8 24 30 30
2 20 40 30 9 36 50 40
3 25 15 40 10 40 20 50
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4 30 25 25 11 10 40 20
5 120 30 50 12 32 30 50
6 50 10 40 13 45 80 100
7 90 80 60 14 150 60 120

®DopMBI KOHTPOJISA: CBOEBPEMEHHOE MPE/ICTABICHUE BHITTOJHEHHBIX
3aJaHuN

Kpurepun o1eHKH: TOYHOCTH PAcUETOB; YMEHHE TOIB30BATHCS
TEOPETHYECKUMH 3HAaHUSAMH NP BHINOTHEHUH 331aHHS;

odopMIIeHHEe MaTeprana B COOTBETCTBHH C TPEOOBAHUAMH.

Tema 2.6-2.8. DiIeKTPOHHBIE YCTPOIicTBAa U ABTOMATHKH B
BBIYHCIUTEIbHON TexHuKe. MUKpornpouneccopsl 1 MUKpo-OBM.

3aganue Ne 14
IMoaroroBka qoK/Ia1a, COOOLEHUI, MPe3eHT ALt
1o TeMe: «JIEKTPOHHbIE M MOJIYIPOBOIHUKOBbIE MPUOOPHI,
npuMeHsieMble B aBTOMOOWJILHOM TPAHCHIOPTE»
Llenp 3amanmii:
yrIyONieHHe paHee U3Y9eHHOTO MaTepraa,
- MpAMEHEHNEe TOTYYCHHBIX 3HAHUS Ha PaKTHKE.

Tewmsl pedepaToB, Ipe3eHTAINIL:

1.®0TOdNEKTPOHHBIE TPUOOPEI

2.90TOIMO B! U CBETOINOABI

3B

OJEeKTPOHHBIE BRITPSIMUTENN

4. DneKTpOHHBIE T€HEPATOPHI

5.ITomynpoBOJHUKOBEIE TPUOOPHI

ITo matepuanam pedepara BoJKEH OBITH MOATOTOBJIEH AOKIAI/COOOIIEHME,
no TemMaMm: «®DOTOAIEKTPOHHBIE MNPHOOPHl  (MATYMKH);  «Y CHIMTEIN:
«ONEeKTPOHHBIE BBIIPAMUTENN;. «MuKponponeccopsl U Mukpo-OBM st
KOMIUIEKCHOHM aBTOMaTH3aIlMM yNPaBICHUs MEXaHHU3MaMH M IPOM3BOACTBOM,
TEXHOJIOTHYECKHM  00opynoBaHHeM»; «DOTOAMOABI M CBETOXHOABIY;
«IlorynnpoBOTHUKOBEIE IPUOOPBI» MOXET OBITH OpraHHW30BaHa
MHJMBHyallbHAsl UM TyOJIMYHAsI 3a11Ta pedeparos.

Joxnaf - myOauyHOe cOOOIICHHE Ha OIPEeIeHHYI0 TeMY, B IIpoLecce
MOJATOTOBKH KOTOPOTO UCTIOIB3YIOTCS T€ WM MHBIE HAaBBIKH
HCCIIeI0BATEIHCKON pabOTHI.

KomnoneHTs! conepxanusi:

- IU1aH padoTHI;

- CUCTeMaTHU3alysl CBEACHUl;
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- BBIBOJIBI M 0000IIEHHSI.

PexomeHanmu 1o BHIMOTHEHHMIO!

B noxnazne BBIAEIAIOTCS TPH OCHOBHBIE YacTH:

1) BerynmurenpHas 9acTh, B KOTOPOIt onpeessieTcsl TeMa, CTpYKTypa ’
coJiepKaHNe, TIOKA3bIBACTCS, KAK OHA OTPAXKEHA B TPYJaX YUCHBIX.

2) OcHOBHAS 9acTh COACPIKUT M3IIOKEHHUE U3ydaeMoil TeMbl / Bompoca /
po0JIeMbl (KeTaTeIbHO B IPOOJIEMHOM ITIaHE).

3) OboOmIarmas — 3aKIF0YCHIE, BBIBOJIBI

®opMBbl KOHTPOJIA: BHICTYIIJICHUE Ha 3aHATUY / CEMUHAPCKOM 3aHSTHU
Kpurepun oLleHKH: aKTyaJIbHOCTh, ITyOHHA, HAYYHOCTb TEOPETUIECKOTO
Marepuasa; Y4eTKOCTb BBICTYIUICHHS, YPOBEHb CAMOCTOSTEILHOCTH;
UCIIOJIb30BAaHHUE MYJIbTHUMEIUITHON TIPE3CHTALINY, €€ Ka4eCTBO; BPeMs
BBICTYIUICHUS

Co3aHne MpEe3eHTAINH C NCTI0JIB30BaHNEM MYJIbTHMena TeXHoornn (MS
PowerPoint)
Co3aHre TUTYJIFHOTO ClTaiiia Mpe3eHTAINH.

1. Barpysure Microsoft Power Point. ITyck/IIporpammer/ Microsoft
Power Point. B otkpeiBiiemcst okHe Power Point, o31aTh ciaiia B MEHIO
BcraBka /Cnaiin, B oxHe Co3naHue ciaiia, NpeCTaBICHbl pa3iuuHbIC
BapUaHTHI Pa3METKH CIAN0B.

2. BplOepute mepBbIii THII — THUTYJBHBIH cnaig (nmepBblii oOpasern
cieBa B BepxHeM psay). IlosBurcs mepBbIii ciaij ¢ pa3MeTKod i BBOJA
TeKcTa (METKaMHU-3aIlOJHUTEISIMU). Y CTAHOBUTE OOBIYHBIN BUA dKkpaHa (Bun/
OOBIYHBIN).

CropaBka. METKH-3alOJIHUTEIN — 3TO pPaMKH C ITyHKTUPHBIM
KOoHTypoM. CiyXat 1 BBOJa TEKCTa, TabnuI, nuarpaMMm u rpadukoB. s
J00aBJIEHUs TEKCTa B METKY-3aIIOJIHUTENb, HEOOXOUMO IIEIKHYTh MBIIIBIO U
BBECTH TEKCT, a I BBOJA OOBEKTa HAI0 BBIIOIHWUTH ABOWHOW MIETYOK
MBIIIBIO.

3. Bribepute 1BeTOBOE O(GOPMIICHHE CJIAaiI0B, BOCIOIb30BABIIKNCH
1rabioHaMu au3aiiHa opopmileHHs B MeHIO Ju3aiin).

4. BBemure ¢ KiIaBHaTyphl TeKCT 3aroiioBka - Microsoft Office n
M0/3aT 0JIOBKA

5. Coxpanure co3maHHbId (ailn ¢ uMeHeM «Mosi MpE3CHTAIHS» B
cBoeli manke komanaoi Daitn/CoxpaHHUTh Kak.

Co3nianue BTOpPOTo ciaiiia Mpe3eHTally - TEKCTa CO CITUCKOM.

6. Bemonnute komanny Bcraska/Crnaiin. Beibepure aBropasmerky -
BTOpO# cneBa oOpasel; B BepxHeH CTpoke (MapKUpOBAaHHBIH CITUCOK) H
HakmuTe kHonky OK.

7. Bsenure Ha3BaHue nporpammel « TexcToBblil penakrop MS Word».
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8. B HWXHIOIO paMKy BBEIUTE TEKCT — crnucok. ll{exyok mbimm 1o
METKe-3aM0JHUTEIIO T03BOJISIET BBECTH MapKHPOBaHHBIN crMcoK. Ilepexon k
HOBOMY a03arty: Haxkatue kmaBumu [ Enter].

PyuHas neMoHCTpaIys Npe3eHTalnu.

9. Brmomnaure xomauxay [lokas/C Hagaia.

10.Bo Bpemsi AeMOHCTpanuy Ui Nepexofa K CIEAYIOIEMY Claimy
HCTIONB3YHTE JIEBYIO KHONKY MBIIIH nin kinasumry [Enter].

11.Tlocne OKOHYAHMS [EMOHCTPAIMU CIIAHIOB HaXMUTE KIIABUILY
[Esc] s nepexona B 0OBIYHBINH PEXXUM SKpaHa MPOrpaMMEL.

[Ipumenenue 3¢ pexToB aHNMAIHH.

12. YcranoBure Kypcop Ha MepBbli cnaiin. [y HACTpOWKM aHUMAaIUK
BBIJICJIUTE 3arojOBOK W BBINONHUTE KoMaHny Axumanus/ Hactpoiika
aHMUManuH. Y CTAHOBUTE ITapaMeTPhl HACTPONKN aHUMAITNH: BEIOepHUTE 3 ekt
- BBIJIET CIIEBA.

13.Ha 3aronoBok BTOpOro ciaiiga HamoxuTe 3(dekT aHuManuu
MOSIBJICHUE CBEPXY IO cioBaM. HanoxuTe Ha 3aroJIOBKHM OCTaJbHBIX CIIAN/IOB
pas3Hbie () (HeKTH aHIMAITHH.

14. Ins mpocMmoTpa d(PQeKTa aHMMAIUN BBIIOIHHUTE JEMOHCTPAIIIO
CJaiiIoB, BBHITTONHUTE KoMaHy [loka3 cnaiiioB win Ha)xxMuTe kiapuiny [F5].

YcTaHOBKa crioco0a nepexoia ClaiIos.

Crnoco0 mepexola clalioB oOIpenenser, KakuM oOpazoM Oynmer
MIPOMCXOIUTH MOSABJICHUE HOBOTO CIalia MPU AEMOHCTPALUH NTPE3CHTAIIH.

15. B meHto Anumaiius Beibepute CMEHY C1aiifIoB.

16.B packpsiBarolnieMcs Ciucke 3(PQPEKTOB Mepexoja MPOCMOTPUTE
BO3MOXKHBIE BapuaHThl. BpiOepure: 3(¢dexT - ’Xamo3n BEpTHKAIBHBIC
(cpenHe); 3BYK - KOJIOKOJIBUMKH; MPOJIBIKEHNE - aBTOMAaTHYECKH T10cie S C.

[Noce BrIOOpa Bcex mapaMeTpOB CMEHBI CJIAMIOB HAXKMHUTE Ha KHOIIKY
[TprMeHuTH KO BCEM.

17. lnss  mpocMoTpa cmocoba Tepexoja  CIaiJoB  BBINOJHUTE
JIEMOHCTPANHUIO CIIAHI0B, AJsI 4ero BhImoaHUTE KoMaHy [loka3/C Havana nin
HaxMuTe kinasumry [F5]. CoxpanuTe Banry npe3eHTalHIo.

18. BcTaBbTe 1OCIHE TUTYJIBHOTO Claiijia JUCT C MepevyHeM Mporpamm
Bxomsmmx MS Office. Co3naliTe runepcChlIKM Ha JIUCTHI C COOTBETCTBYIOIIUM
MIPOTPAMMHBIM O0ECTIEICHUEM.

Opraau3yiiTe KHOIIKH BO3BpaTa C JIMCTOB CCHUIOK Ha CIIal C MepeyHeM
MPOTrPaMMHOTO obecrieueHusl. Coxpanure BaIy MIPE3EHTALHIO.
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JUCT PETUCTPAIIAY U3SMEHEHUI U TONOJTHEHU

/o

Paznen
paboueit
MIPOTrPaMMBI

Kpatkoe conepxanue
W3MEHEHUS/ TOTIOTHCHUS

Jara, Ne
MIPOTOKOJIA
3acelaHus

TTK/TIK

IMoamuce
npejcenarens
ITK/TILK
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