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1. MOACHUTEJIBHASA 3AIIMCKA
BueaynutopHas camocTtosTeabHas paboTa CTYJIEHTOB — 3TO IJaHUpyemas
yueOHasi, yueOHO-HCCIeAOBaTeNbCKasl, Hay4dyHO-UCCIeNOoBaTelbCcKas paboTa
CTY[ICHTOB, BBINIOJHSEMass BO BHEAYJUTOPHOE BpEMs IO 3aJaHUI0 U IMpU
METOAMYECKOM PYKOBOJCTBE NpENoJaBarelisi, IpU OSTOM Hocsmas Cyryoo
WHJIUBUAYAJIbHBIA XapakTep.

Llenpro caMOCTOSITENBHON PabOThI CTYAECHTOB SIBJISIETCS:

* cucTeMaTu3alus, 3aKperieHue, yriayOJieHWe W pacHIMpeHUe MOTYyYEHHBIX
TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX YMEHUI CTY/ICHTOB;

* OBJIQJICHHUE TMPAKTUYECKUMHU HaBbIKAMU pabOThl € HOPMATUBHOM U
CIIPaBOYHOM JIUTEPATYPOU;

* pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEM W aKTUBHOCTH CTYJICHTOB:
TBOPYECKOU WHULIMATUBHI, CaMOCTOATENbHOCTH, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

* (opMHUpPOBaHME CaMOCTOSATEIBHOCTH MPOPECCHOHATBHOIO  MBILUICHUS:
CIOCOOHOCTH K MPO(eCCHOHATBHOMY CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U
caMopeaIn3aluu;

* OBJIQJICHHUE TPAKTUYECKUMU HaBbIKAMH TIPUMEHEHHUS WH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B MPO(eCCUOHATBHON EATEIbHOCTH;

* pa3BUTHUE HUCCIIEIOBATEIBCKUX YMEHU.

JIist  opraHu3aiii  caMOCTOSITEIBLHOM pabOThl HEOOXOIMUMBI  CIEAYIOIINE
YCIOBUS:

— TOTOBHOCTb CTYAEHTOB K CAMOCTOSTEIbBHOMY TPYY;

— MOTHUBAIIUS MTOJTYYEHHUS 3HAHUI;

— HaJIMYKUe U JOCTYIMHOCTh BCEr0 HEOOXOAMMOIro yueOHO-METOAUYECKOTO U

CIIPAaBOYHOTO Marepuaia;

— CHUCTEMa PEryJISIPHOTO KOHTPOJIS KaueCTBA BBINOJHEHHON CaMOCTOATEIIbHOM

paboTHI;

— KOHCYJIbTaIMOHHAA ITIOMOIIb ITPCIIO1aBaTCIIs.



@opMbI CaMOCTOSITENIBHOW PabOThl CTYIEHTOB OIPEACINISIOTCS COJEPKaHUEM
y4eOHOM TUCHUTUIMHBI, CTEIIEHBIO MOJATOTOBIEHHOCTH CTYJICHTOB.
Ota paboTa BKIIIOYAET B c€0s1, B TOM YHCIIC:

- paboTy ¢ pa3NM4YHBIMU MCTOYHUKAMH HH(poOpMalnuu (B T.4. C HOPMATHUBHO-
CIpaBOYHOM JuTepatypoil u HTepHeT-pecypcamu), MOArOTOBKa pedepaTos,
MIPE3CHTAIUN U COOOIICHUH;
- IOATOTOBKY K JJaOOpaTOPHBIM padoTam;
- BBIIIOJIHEHUE MHIMBH1yaIbHBIX PACUETHBIX 3a/1aHUM:
- aHAJIN3 DJIEKTPUUYECKUX LIETIEN
- IOATOTOBKY K KOHTPOJIIO 3HAHUM;
- IOATOTOBKY K CEMHUHAPaM.

B pesynbrare BBITIOJIHEHHS] BHEAYJIUTOPHBIX CAMOCTOSITENBHBIX paboOT TIo
y4eOHON AUCIUIUIMHE «DJIEKTPOTEXHUKA» O0yUYaIOIIMIC JTOJKEH
3HATh:
- (hu3MUecKHe MPOLECChl B AJIEKTPUUYECKUX LEMSX;
- METObI PacueTa IEKTPUUECKUX LIECTIEH;
- METO/IbI IpeoOpa30BaHUsl IEKTPUUECKON SHEPTUU
YMETh:
- PaCCUUTHIBATH MAPAMETPHI U SJIEMEHTHI AIEKTPUUECKUX U SJIEKTPOHHBIX YCTPOICTB;
- COOMPATh INEKTPUUECKUE CXEMbI U IPOBEPATH UX padOTYy;
- U3MEPSTh MapaMeTphl JIEKTPUUECKUX LETEH.

O6mmit 00BEM BpEeMEHH, OTBEIEHHOTO Ha CaMOCTOATEIBHYIO pPaboTy
cocrtapisieT 88 yacos.

OTyeThl MO  BHEAYJUTOPHOM CaMOCTOSITEILHON paboTe BBIMOIHSAIOTCS B

terpaasx gpopmara AS.

Kpurepun ouennBanums:
- OLEHKa «OTJIMYHO» BBICTABIIAETCS OOydaromemycsi 3a paboTy, BBIIIOJHEHHYIO

0€301H100YHO, B TOJIHOM 00bEME C YUETOM PALIMOHATILHOCTH BBIOPAHHBIX PEILICHUI;



- OLIGHKA «XOpOIIO» BBICTABISETCS O0yJaromeMycsi 3a padoTy, BHITOTHEHHYIO
B ITOJIHOM 00bEME C HeJJOYCTAMH;

- OLIGHKAa «Y/OBJICTBOPHUTEIHHO» BBICTABISIETCA OOydaromemycs 3a palory,
BBITIOJIHEHHYIO B HE MOJHOM o0beMe (He meHee 50% MpaBHIBHO BBIIOJHEHHBIX
3aaHuil OT 001Iero oobeMa padoThl);

- OIIEHKA «HEYIOBJICTBOPHUTEIHLHO» BBICTABIACTCS oOydaromemycs 3a palory,
BBIIIOJIHEHHYIO B HE TMOJHOM oObeMe (MeHee 50% NpaBUIIBHO BBITOJHEHHBIX

3aaHuil OT 001Iero oobeMa padoThI).



TemaTnueckui nmjiaad

No TeMBI

HasBanune TeMbI

Buabl caMoCTOATEIbHBIX paﬁoT

Oobem
YacoB Ha
c/p

Tema 1.1.

3JI€KTpOCTaTI/I‘I€CKOC TI0JIC.

Brinonnenue pacuera napaMeTpoB
ANEKTPUYECKOTO MOJISI OAMHOYHOTO
ANEKTPUYECKOTO 3apsaa

1

[ToaroToBka K KOHTPOJIIO 3HAHUI

Tema 1.2

Pacuer anekTpocraTiaecKkux
MOJIEH.

Brinonnenue pacuera
AIEKTPUYECKOTO ITOJIS 3aPSyKEHHOTO
mapa.

BeimonHenue pacyera npoOUBHOTO
HaNPSKEHMUSL.

BelnosHeHue pacdyera eMKOCTH
OJHOXKIJIHLHOIO Ka0esl.

Tema 1.3

OnekTpuueckas — €MKOCTb
COCIMHEHUS KOHJICHCATOPOB.

Pacuer snekTpuueckux nemneu npu
MOCIIeI0BATEILHOM, TTapalieIbHOM
Y CMEIIaHHOM COEIMHEHUU
KOHJICHCATOPOB.

[Touck uHpOpManuu 1Mo BUIAM
KoHAcHcAaTOpoB B MHTEpHETE.

Tema 2.1

DneKTpuyecKas 1erb 1 ee
JJIEMEHTBHI.

Pacuer conpotuBienuil.

[Touck uHpOpMaIMH 110 BUAAM
pe3ucTopoB B MIHTEpHETE.

Tema 2.2

3aKOoHEBI QJICKTPHUUYCCKUX Leneu

IToaroTroBka K KOHTPOIO 3HAHUM.

[TocTpoenne noTeHUMATBHOU
JTIMarpaMMBl.

[ToaroroBka k 1abopaTopHoOit
padote Nel «IIpoBepka 3akona Oma u
(hOpMYIT MOIITHOCTH.

[Toaroroska k 1abopatopHO
pabote Ne2 « AHanu3 mapameTpoB
INEKTPUYECKOM LENHU IPU
IIOCJIEI0BATEIBHOM U
NapajuIeIbHOM COEAVNHEHUN
COMPOTHUBIICHUI Y.

ITonroroBka k 1abopaTopHOi
pabote Ne3 «IlocTpoenue nu aHanus
MOTEHUMAIBHBIX JUarpaMm».

Tema 2.3

Pacuer snekTpruueckux nenem
HOCTOSIHHOT'O TOKA.

AHanm3 CI0XHOU 3IEKTPUUECKOM
LIETTH METOJIOM 3KBHUBAJICHTHBIX
npeoOpa3oBaHMiA.

AHanm3 CI0XHOU 3EKTPUUECKOM
LIEIH METOIOM Y3JIOBBIX U
KOHTYPHBIX YPaBHEHHUM.

AHanm3 CI0XHOU 3IEKTPUUECKOM
LI METOAO0M HaJI0KEHUSI TOKOB

AHanm3 CI0XHOU 3JEKTPUUECKOM
LI METOJOM KOHTYPHBIX TOKOB.

0,5

AHaIN3 CIOXKHOMN MEKTPUUECKON
eI METOA0OM 3KBUBAJICHTHOI'O
re’epaTopa.

0,5

AHaNN3 3IEKTPUIECKON LIETTH
METOJIOM Y3JIOBBIX TOTCHIIHAJIOB

[ToaroroBka k mabopaTopHoOi
pabote Ne4 «OmnpenencHre TOKOB

0,5
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BETBEU IMyTeM U3MEPEHUS U
pacuera 4aCTUYHBIX TOKOBY

[Toaroroska k 1abopatopHO
pabote Ne5 «OnpeneneHue
rapaMeTpoB AKBUBAJIEHTHOTO
reHeparopa ».

0,5

[ToaroroBka K KOHTPOJILHOM paboTe
0 TeMe « DJIEKTPUUECKUE LU
MIOCTOSIHHOTO TOKa»

Tema 2.4

Henuuelinble a5ekTpruuecKue
LEU TOCTOSTHHOTO TOKA.

Brimonnenue rpadoaHaIuTHYECKOro
pacyera HeJIMHEHHBIX IeNeH.

Tema 3.1

XapaKTepI/ICTI/IKI/I MardHMTHOI'O
I10JI4A

HO,Z[FOTOBKa K TECTUPOBAHUIO.

Tema 3.2

Pacuer MarHUTHBIX ITOJICH.

[ToaroToBka K TEXHUYECKOMY
JUKTaHTY

Tema 3.3

WHTerpanbHble XapaKTEPUCTUKU
MAarHUTHOTO IOJIA.

Pemenue 3anay no pacuety
ANEKTPOMArHUTHBIX CHJI

Pemenue 3amau o pacueTty
HH,HYKTHBHOCTCﬁ;

Tema 3.4

SJIGKTpOMaF HUTHAas UHAYKIHUA.

Pemenue 3anau pacuery 3/1C
MHIYKIUH

Pemenue 3amau pacuery 3/1C
B3aMMOMHIYKIINH

Pemenue 3anau pacuery 3/1C
CaAMOWHAYKIIMH

Tema 3.5

MarHuTHbIC LICTIH.

[ouck nnpopmarmu B aTEpHETE
10 B3aMMHBIM ITPe00pa30BaHUSIM
3JIEKTPUYECKOM U MATrHUTHOMN
SHEPIHi B TE€HEepaToOpax u
JIBUTaTEsIX, IPEACTABICHUE

[ToaroroBka k 1abopaTopHOit
pabote Ne6 «MccnenoBanue
Pa3BETBICHHON MarHUTHOM IETTH).

Tema 4.1

IlepeMeHHBIN CUHYCOUATIbHBII
TOK.

BrinosiHeHUE pacyeToB MapaMeTpoOB
CUHYCOHMJAJIbHBIX BEJINYNH

Tema 4.2

Pacuet nmuHenHBIX
ANEKTPUUECKHUX LIETIeN
IIEPEMEHHOT0 TOKA.

IToaroToBka k TECTUPOBAHHUIO

BrinosiHeHUE pacyeTOB METOA0M
BEKTOPHBIX AUArpaMm

BelInonnHeHne pacueToB NpOCTEUIINX
Lenei NepeMEeHHOr0 TOKa C
AKTUBHBIM COIIPOTUBIICHUEM,
KaTyIIKON MHIYKTUBHOCTH U
KOHJIEHCAaTOPOM, BPEMEHHBIE U
BEKTOPHBIE AMArpaMMBbl;

Brinosinenue pacuera
HEpPAa3BETBJICHHOM LIETTH
nepeMenHoro Toka ¢ —R, -L, -C
CONIPOTHUBJICHUSIMHU

AHanu3 napaMeTpoB IIPU PE30HAHCE
HanpsHKEHUN

Brinosninenue pacyera
Pa3BETBICHHOM TN TIEPEMEHHOTO
toka ¢ —R, -L, -C conpoTuBieHHsIMU

Brinonnenue pacucTta
pa3BeTBJ’IeHHOfI ey rnepeMeHHOro
TOKa




AHanu3 mapaMeTpoB LENu MpU
pEe30HaHCe TOKOB.

[Toaroroska k 1abopatopHO
pabote Ne7 «MccnenoBanue menu
MEPEMEHHOTO TOKa C pealbHON
KaTYIIKON .

[Toaroroska k 1abopatopHOt
pabote Ne8 «MccnenoBanue menu
MIEPEMEHHOT0 TOKa C PeabHbIM
KOHJICHCATOPOM.

[Toaroroska k 1abopatopHO
pabote Ne9 «MccnenoBanue
HEpa3BETBJICHHOM 1IEMH C
MOCJIEZI0BATEIbHBIM COEIMHEHUEM
aKTUBHOT'O COIPOTUBIICHHUS,
KATYIIKU U KOHACHCATOPay.

[Toaroroska k 1abopatopHO
pabote Nel0 «McciaenoBanue
ANEKTPUUYECKOM LIETIH B PEIKUME
pe30HaHCa HAMPSKEHUN .

[Toaroroska k y1abopatopHO
pabore Nell «McciaenoBanue
3JEKTPUUYECKOM LIENU B PEKUME
pEe30HaHCa TOKOBY.

Tema 4.3

CHUMBOJIMUECKAIT  METOJ
pacuera 3IeKTPUYECKUX LeTeil
MePEMEHHOTO TOKA.

IToaroroBka K TECTUPOBAHHUIO.

BrinosniHeHue pacyera KOMILIEKCa
COMPOTHUBIICHUH 0HO(DA3HOM 1TeTTH
MEepPEMEHHOI0 TOKa

Brimonnenune pacucTa KOMIIJICKCHBIX
napameTpoB ogHO(MA3HOU 1enu
MIEPEMEHHOI'0 TOKa

IToaroroBka K TECTUPOBAHHUIO.

-

Beinonnenue pacuera KOMIUIEKCHON
MOIITHOCTH OAHO(a3HOM 1IenH
IIEPEMEHHOT0 TOKa

Tema 5.1

Tpexda3Hble cUCTEMBI.

[ToaroroBka Kk KOHTPOJIIO 3HAHUU

[Ipencrasnenue napameTpoB
Tpex(azHOH 1enu KOMILJIEKCHBIMU
BEINYMHaAMN

Tema 5.2

Pacuet Tpex¢azHoil uenu npu
COCIMHEHUH UCTOYHUKA U
[IPUEMHUKA 3BE3/101.

Beinonnenne  pacdera  TOKa B
HEUTPAJIBbHOM IPOBOJE METOJIOM
BEKTOPHBIX JIUarpaMM

BrinosiHeHue pacuera napamMeTpoB
Tpex(da3HOW Henu MpU COCTUHECHUHU
3BE300U

IToaroroska K J1abopaTopHOii
pabote Nel2 «HccnenoBanue
Tpexda3zHOW Lenu NpU COEIUHEHUHU
3BE310M»

Tema 5.3

Pacuet Tpexdasznoit nenu npu
COEIMHEHUH UCTOYHUKA U
MIPUEMHHUKA TPEYTOIbHUKOM

Brinonnenue pacdueTta mapaMETpOB
TpeX(I)aSHBIX Lemnei Ipu COCAUHCHUN
TPCYT'OJIbHUKOM I10 BapHaHTaM

BeinonHenue pacdera  MOIIHOCTH
TpexdazHou Lenu pu
CUMMETPUYHOM U HECHUMMETPUYHOMN
Harpyskax ¢as

[lonrotoBka  k  jmabopaTopHOi
paboTte Nel3 «MccaenoBanne
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Tpex(da3HON Lenu Mpu COeTUHEHUU

TPEYTOJIbHUKOM»

Tema 5.4 | Pacuer Tpexda3nbix nenei B BeinonHenue pacyera KOMIUIEKCOB 2

KOMIUIEKCHBIX BEJINYUHAX. napameTpoB Tpex(a3HoH Lenu
IIPU PA3JIMYHBIX PEXUMaxX pabOThI
[ToaroToBka K KOHTPOJIbHOM 1
paboTte

Tema 5.5 | Bpamaromeecst MarHUTHOE HoxaroroBka K KOHTPOIIIO 3HAHUH 1
10JIe, Co3/1aBaeMoe Tpex(ha3HbIM
TOKOM.

Tema 6.1 | HecunyconnanbHsle IToaroroBka K KOHTPOJIIO 3HAHUU 1
nepuoaunueckue I/1C,

HAIpPsDKEHUS U TOKU B
IIEKTPUUYECKUX LIETISIX.

Tema 6.2 | MaremaTudeckoe OIMCaHue IToaroroBka K KOHTPOJIIO 3HAHUU 1
HECUHYCOUJAIbHBIX
NEePUOJNYECKUX CUTHAJIOB.

Tema 6.3 | JIuHelHbIe Lenu Ipu AHanu3 TMHENHBIX LENel Tpu 2
NEPUOJUUECKUX MEPUOJUYECKUX
HecuHycouaanbHbix DJ1C. HECHHYCOUJAIBHBIX TOKAX U

HaIpsDKEHUSIX, peLeHue 3aa4 1o
o0Opasiy

Tema 6.4 | Henunelinsle nenu npu [ToaroroBka K KOHTPOJIIO 3HAHUM 1
IICPHOINICCKUX Ilonroroska k nabopaTOopHOI 1
CHHYCONJAJIBHBIX TOKaX U pabote «MccnenoBanue xapakrepa
HaIPSHKCHUAX. IIOTEPh MOIIHOCTH B KaTYILKE C

(heppOMarHuTHBIM CEPJICYHUKOM.

Tema 7.1 | OCHOBHBIE CBEICHUS O IToaroroBka K KOHTPOJIIO 3HAHUM 1
NEPEXOIHBIX MpoLIeccax.

Tema 7.2 | AHanu3 NepexoAHbIX IPOLECCOB | BrinosHeHne pacyera nepexoaHbIx 1
B KaTylIKe IIPOLIECCOB B AKTUBHO - EMKOCTHOMN
UHAYKTUBHOCTU U Lenu
KOHJIEHCaTOpe. AHanu3 nepexoHbIX MPOLECCOB B 2

KaTyIlKe MPU U3MEHEHUH

MapaMeTPOB IEKTPHUUECKOM IISTIH.
[ToaroroBka k mabopatopHoOi 1
pabote Nel5 «MccnenmoBanue

MEPEXOHBIX MTPOLIECCOB B AKTUBHO —
€MKOCTHOM LIEIH.

Tema 8.2 PexxuMbl paboThl ITMHHOM ITouck B HTEpHETE, TOArOTOBKA 3
JTHAA 0€3 TOTEePh pedepara «/|TMHABIC THHUNY.

Bcero: 88




Pazgea 1 DuekTpudeckoe noJe
Tema 1.1 JekTpocTaTvecKoe moje

Hean paGoThl: 3akperuicHUE 3HAHUH O CYNIHOCTH (PU3WYECKUX IPOIIECCOB,
MPOTEKAIONIUX B JJICKTPUUYECKHUX LEMAX, OCBOCHUE METOAUKH pacyera mapaMeTpoB
AJIEKTPOCTATUYECKUX TOJIEH.

3ananue 1. BolmosiHuTe pacyer mnapaMeTpoB JIEKTPHUYECKOT0 MOJIsA

[IpoOHOE TOYeuHOE TENo € 3apsAa0oM (| BHECEHO B TOYKY A 3JIEKTPUYECKOTO
OJIE PYrOro TOYEYHOTO 3apsKEHHOTo Tena ¢ 3apsgom  Q = - 2 -10° K,
HaxomsAmierocs B Macie (g = 2,2). Omnpenenure 3HAYCHUE | HAINpPABICHHE
HanpspbkeHHocTu noist E 3apsiga Q B Touke A cunbl F, aeiicTByromieit Ha mpoOHBIi
3apsijl, €CIIM PACCTOSTHUE OT 3apsa 10 TOUku A coctaBisier £ cm.
BapuanTsl 3aaHuii ipecraBieHsl B Tadnuiie 1.

Tabnuna 1 — BapuanTsl 3aganuii

Bapuant 1 2 3 4 5 6 7 8 9 10
q, Kn 1-10° | 2-:10°| 3-10° | 4-10° | 5-10° | 2,5:10° | 6-:10° | 4,5-10° | 8:10° | 9-105
L, cM 4 6 8 10 12 15 14 20 18 24

3ananmue 2. [loaroroBsrech K KOHTPOJIIO 3HAHMH.

1. IToBTOpUTE IPONUICHHBIN MaTepral.
2. OTBeThTE Ha KOHTPOJIBHHBIE BOTIPOCHI.
KoHTpoiibHbIE BOIPOCHI.
1) 3aBUCHT JIM BeJIMYMHA CHJIbI, TCHCTBYIOICH Ha 3apsDKCHHYIO YacTHILY,
MOMEIICHHYIO B AJIEKTPUYECKOE T0JIE, OT CKOPOCTH €€ JBMKCHUS ?
Ha (Her) [TosicauTe.
2) Cwuia B3auMOJICHCTBUS IBYX HETOABHKHBIX 3apsSKEHHBIX TEIT. ..
a) IPSIMO MPOTIOPIIMOHATBHA PACCTOSHUIO MEXTy HUMH;
0) 00paTHO MPOMOPIIMOHATIEHA PACCTOSHHUIO MEX Ty HUMU;
B) 00OpaTHO MPONOPIMOHATIbHA KBAAPATy PACCTOSHUS MEXIY HUMH.
3) JlBa Tena ¢ OTHOMMEHHBIMH 3apsIIaMH ...
a) OTTAJIKUBAIOTCS

0) IpUTATUBAIOTCS
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4) KakoBa BelMuMHa HAMPSHKEHHOCTH 3JIEKTPUUECKOT0 TOJIsl B 0ECKOHEYHO

yAaJIeHHOHN TouKe?

a) 0ECKOHEYHO OO0JIbIIas BEIMYHHA

0) 6eCcKOHEUHO MaJlasl BeJIMYMHA

') HEOOXOIUM pacueT

5) CoBeprraercst Jiu paboTa MpH IepeMEIICHUN TIPOOHOT0 3apsHKEHHOTO TeJIa 110
MOBEPXHOCTHU CQEPBI, B LIEHTPE KOTOPOH HAXOUTCS TOUEHHOE 3apsKEHHOE TeI0?

Ha (Her) [losicuure.

Tema 1.2 Pacyer 3/1IeKTPOCTATHYECKHUX IOJICH.
Iesb padoThI: OCBOEHME METOJOB pacyeTa NapaMeTpOB AIEKTPUUECKUX MOJIEH.

3aganue 1. BoimosiHuTe pacyer 3JIeKTPUYECKOro MOJIsl 3aPS2KEHHOr0 apa.

Omnpenenute 3apsin Q mapa C paguycoM R, eciin Hanps>KEHHOCTh
AIIEKTPHYECKOTO TIOJIS Ha ero moBepxHocTu E, moctpoiite rpaduk 3aBucumoctu E(r)
npu R <r <5R. BapuaHTsl 3a1aHuii npeacTaBieHbl B TadIULE 2.

Tabnuia 2 — BapuanTsl 3a1aHU.

Bapuant 1 2 3 4 5 6 7 8 9 10
E, B/m 100 120 | 150 | 240 | 300 50 60 80 280 | 160
R, cm 1 2 4 1 2 4 1 2 4 4

3ananue 2. BoinosiHuTe pacyer NPOOMBHOTO HANPSKEHUS.
Onpenenure Hanpsbkenue U, npu kotopom Oyet mpodut odpaser] ToIuHoiM {.
3HaueHUS] OTHOCUTEIILHON AUAJIEKTPUUYECKON TPOHUIIAEMOCTH € JJII OCHOBHBIX
AIEKTPOTEXHUICCKUX MAaTEPHUAJIOB JaHBI B IPUIIOKEHUH 1.

BapuanTsl 3ajanuil npeAcTaBiieHbl B Taduue 3.

Tabnuia 3 — BapuaHTtsl 3a1aHU.

Bapuant 1 2 3 4 5 6 7 8
Marepuan |ctexno| (apdop | 200HUT | dIEKTpo- | P00HUT | AMEKTpo- | cTekio | dapdop

o0pasia KapToH KapToOH

Tomnmmaa 1 2 1,2 14 2,6 2 1,2 14

obpa3ra, ¢,

MM
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3amanue 3. BolnosiHUTE pacyeT eMKOCTH OJTHOKHJIBLHOT0 KadeJs.
OnHOXUIBHBIN Ka0elb ¢ PpE3MHOBOM M30JIAIIUeH (PUCYHOK 1) MMeeT paanyc MeaHON
xunbl Ry = 2,5 -10° M, pagnyc cBuHLOBOM 06010uku Ry = 4,72:103 M. Beruucsute :
1) EmMxocTs 1M mmmHBI Kabens. 3HaueHHEe OTHOCUTEIIBHOM TUAJIEKTPUIECKON

IMPOHUIOACMOCTH & OaHO B IIPUIIOKCHUU I.

Pucynoxk 1 — Cxema ycTporicTBa kabersi.

2) Hampspxenue, KOTOpoe MOKHO MPUIIOKUTH MEXKITY JKUJION M CBUHIIOBOI
000104KO# TipH 3amace npoyHocTd K = 3.

Tema 1.3 DuiekTpuyeckasi EMKOCTb M COCIMHEHHUS KOHICHCATOPOB.

e padoThI: 3aKpeIICHUE 3HAHUI O BUAAaX KOHAEHCATOPOB U UX MMAPAMETPAX;
OCBOEHHE METOJIUKHU pacdyeTa dKBUBAJICHTHON AIEKTPOEMKOCTH MPU PA3TUUHBIX
croco0ax CoeTMHEHUsI KOHJIEHCATOPOB.

3amanue 1. BpImosHuTe Ppacyer IJIEKTPUYECKHX Lened  Npu
MOCJIeI0BATEIbHOM, NAPAJLICJbHOM H CMEIIIAHHOM COEeIMHEHUHN KOHIEHCATOPOB.

PaccunraiiTe 5KBUBAJICHTHYIO €MKOCTh CO€IMHEHUSI KOHJIEHCATOPOB, 110 CXEME
Ha PUCYHKE 2, TP MOJIOKEHUSIX KJIF0Uel B COOTBETCTBUU C Tabnuiel 1. 3naueHus
eMkocTert KoHJIeHCaTOpPOoB C1 =2 MKD, C;=C3 =C4=Ce=1 Mx®, (5= 3 MKk,
C7=0,5 Mx®. ITonoxenus kirouei: 0 — BeIKIIOUEH; | — BKiItoueH. BapuaHTsl
MOJIOKEHUI KJTI0Uel MpeIcTaBiIeHbl B TabuIie 4.

Tabonura 4 — [MomoxeHus KIr4e.

Kitrou BapuaHTbl

1 2 3 4 5 6 7 8
K1 0 1 0 0 1 1 0 1
K2 0 0 1 0 1 0 1 1
K3 0 0 0 1 0 1 1 1

12



Co

o =1

o1 % T CBK2 _(K?’_Lce
K1 1 T

Te4T o5 er

=

Pucynok 2 — Cxema coeAMHEHUS! KOHAEHCATOPOB.

Ipumep.
Hano: B pacuetnoit cxeme no pucyHky 3 Ci1=Cy;=Cs=1 mx®; C4=Cs=1,5 mxD;
Cs = 3 Mk®D. Onpenenute Cos.

1e o

Gim= Gy—= Gy

Pucynok 3 — CMenanHoe mocne0BaTebHOe COCTMHEHUE KOHIEHCATOPOB.

Pacuyer.

1) OnpenenuM SKBHBAJICHTHYIO 3JICKTPOEMKOCTh EMKOCTh y4acTKa ¢
konaeHcaropamu Ci , Cy , C3, BKIIFOUEHHBIMY NAPAJIJIEIBHO. T.K. EMKOCTH
yKa3aHHbBIX KOHJEHCATOPOB OAMHAKOBBI, C123 = 3-1= 3 MKD.

2) OmpenenyM SKBUBAJICHTHYIO €MKOCTh ydacTka ¢ koHaeHcaTopamu Cq,Cs. T K.
€MKOCTH YKa3aHHBIX KOHJIEHCATOPOB OJUHAKOBBI, TO Ca5 = 21,5 = 3 MkD.

3) Ioayuuiu mermnb, COCTOSAIIYIO U3 TpeX KoHaeHcaTopoB Ciz3, Cas, Co ,

COCAMHCHHBIX ITOCJICAOBATCIBHO. T.x. eMKOCTH YKa3aHHBIX KOHACHCATOPOB

OJWHAKOBHI, C, = g =1lux®.
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3aganme 2. OcymecTBuTe NOUCK MH(OPMALUM 10 BUAAM KOHAEHCATOPOB
B UnTepHeTe.

Xoa pa0doThi:
1).BeimonanTe mouck nHGOpPMAIUH MO BUIAM KOHAEHCaTopoB B IHTepHETE.
2). ObopmuTe pe3yabTaThl MOKCKA B BUJE pedepaTa Wik COOOIICHHUS.

HpI/I BBIIIOJIHCHHH 3a1aHH BOCHOHBBYﬁTCCB IMPUITOKCHHUCM 4.

Paznen 2 JiekTpuyeckue nenu nNoCTOSIHHOIO TOKA

Tema 2.1 JiiekTpuYeCcKas Helb U ee 3J1eMEeHTbI
Lesb padoThl: paclIMpeHNEe U 3aKPEIUICHUE 3HAHUM O BUAAX PE3UCTOPOB U
UX MapaMeTpax; OCBOCHHE METOAUKH PACUYeTa CONPOTUBIICHHUS.

3apanme 1. BoimosinuTe pacyer conpoTuBJIeHHI

OnpenenuTe CONPOTUBICHUS  JIAMIIBI HakaJduBaHus B paboueM U
BBIKJIIOYEHHOM COCTOSIHMM, €CJIM HUTh JIaMIIbl M3rOTOBJIEHA W3 BoJib(pama.
Temmneparypa aHuTH B pabodem coctossHur T2 = 3000° C, B BBIKJIIOUCHHOM COCTOSTHUHU

T1=20° C. HoMuHanbHbIe MapaMeTphl JaMIIbl PUBEICHBI B TAOIULE 5.

Tabnuua 5 — HomMuHanbHbIE TapaMeTphl JTaMITbI

Bapwmanr | 1 2 3 4 5 6 7 8
U,B 220 220 220 36 36 24 24 220
P, Bt 40 60 100 40 60 40 60 150

CHpaBOIIHBIe JaHHBIC JJIA PACUYCTOB IIPCACTABIICHBI B IIPHUJIOKCHHUN 2.

3ananue 2 Ilouck uHdopManuu nmo Buaam pe3uctopos B UHTepHeTe.
eab padoThI..
1) BeimonHuTe mouck nHGOpMAIIMK 0 BUAaM pe3rcTopoB B HTepHETE.
2) Odopmute pe3ynbTaThl IOMCKA B BUIE pedepara Ui COOOIICHHUS.

[Ipu opopmieHN BOCTIONB3YHUTECH IPUIIOKEHUEM 4.

14



Tema 2.2. 3aK0HBI YJIEKTPUYECKHUX Leneil
Heas pabGorel: 3akperuieHHMEe 3HAHUM O CYIIHOCTH (PU3WYECKHUX TPOIECCOB,
MPOTEKAIOIIUX B 3JIEKTPUUYECKUX LEMAX, METOJI0B pacyeTa U 3aKOHOB 3JIEKTPUUECKUX
nenei; 0CBOCHNUE METOJIMKH MOCTPOCHUSI MOTEHIUALHOMN TUarpaMMBl.
3aganme 1. IlloaroroBbTech K KOHTPOJIIO 3HAHUM
1) TToBTOpHTE PO IEHHBIN MaTepHal.
2) OTBeThTE Ha BOMPOCHI TeCTa «3aKOHBI JICKTPUUCCKHX IICTICH.

TecT «3aKOHBI INEKTPUIECCKUX ueneifl»
1. Onpeodenenue IneKkmpuueckoil yenu - cOBOKYRHOCHY ...
a) METaJNTMYECKUX MTPOBOIHUKOB;
0) COCTMHEHHBIX MPOBOJHUKAMU TEIT;
B) METAJUIMYECKUX MPOBOJHUKOB MO KOTOPBIM UIET TOK;
I') YCTPOUCTB U 00BEKTOB, 00Pa3yIOLIUX MYyTh 3JIEKTPUUECKOI0 TOKA;
1) 3aMKHYTBIX TPOBOAHHUKOB, 00Pa3YIOMINX MYTh AIEKTPUUECKOTO TOKA.

2. IIpupooa 603HUKHOBEHUA IIEKMPOOBUNCYUWLEH CUTbL 80 8CEX CAPHAAX ...

3. Pestcum pabomot, npu Komopom napamempul 371eMeHM 08 I1eKMPUUECKoil yenu
COOMEEMCMEYIOM UX HOMUHATILHBIM GETTUYUHAM, - ...

4. Onpedenenue pexrcuma KOpoOmMKO20 3aMbIKAHUA — MAKOE COCMOAHUE I/IEKIMPUUECKOIL Henl,
npu KOmopom...

a) MCTOYHUK U MOTPEOUTENN COETMHEHBI KOPOTKMMHU ITPOBOJAMU JIMHUH CBSI3U;

0) BHyTpEHHeEe COIIPOTHBIIEHUE UCTOYHHMKA PABHO HYIIIO;

B) HAKOPOTKO 3aMKHYTBHI OJMH MM HECKOJBKO YYaCTKOB AJIEKTPUUYECKOH 1IeTH;

r) O/1C uctouHuka paBHa HYJIIO;

71) Y4acTKU UMEIOT MAJIEHbKYIO JUIUHY.

5. ¥Yzen anekmpuueckoit yenu ...

a) coelMHEHHE IIPOBOJIOB;

0) CKpyTKa IIPOBOJIOB;

B) COEIUHEHHE TpeX MPOBOJOB U OoJiee;

I') CKpPYTKa TpeX IPOBOJOB U OoJiee;

1) MECTO COEMHEHUs TpeX BeTBeil u boee.

6. Coomeemcmeue 3aKonoe INEKMPOMEXHUKU YC/IOBUAM 6bINOJIHEHUA:

1. Ilepserit 3akon Kupxroda a) 3aKOH I BETBU

2. Bropoii 3akon Kupxroda 0) 3aKOH JId y371a

3. U=IR B) 3akoH OMma 151 yJacTka Lenu
4, |=E/Ry+R T') 3aKOH JUIsl KOHTYypa

1) 3akoH OMa Jj1s1 3aMKHYTOH TeNn

7. Ycnoeus npumenenus eémopozo 3axona Kupxzoga - ...
a) K JIIOOBIM KOHTYpaM SJIEKTPUUYECKOM HETIH.

0) K mI00BIM y4acTKaM dJIEKTPUUYECKOMN TETH.

B) TOJIBKO K KOHTYpaM - siueiKam.
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I) K y3jJaM ¥ KOHTypaMm.
J) TOJIbKO K HE3aBUCUMBIM KOHTYpaM.

8. Ilapamemput 31eKmMpuvecKoll yenu RPU NOCIE006AMENbHOM COeOUHEHUU YUACMKOE...

a) HaIpsOKEHHsI Ha 32)KUMaX AJICEKTPHYECKON IeT PABHO CyMME HAlpsDKEHUH BCEX YYaCTKOB;
0) TOK Ha BCEX y4acTKax OJMHAKOB;

B) TOK WM HalpsHKCHHWE Ha BCEX y4acTKaxX OJIMHAKOBBHI;

I') CONPOTHUBIIEHUE IEKTPUUECKOM LIEIH PAaBHO CyMME CONPOTUBIICHUN yYacTKOB .

8. Ypaenenus no nepeomy 3axony Kupxzogpa ons npugedennoii cxemol -...

wh I Q) h-l+ls—1=0

3 *"EI 6) li+tlz—la—12=0
L4 3 B)  li+lz=la+1s
o D h-l= -l
P

9. Benuuuna sxeusanenmnozo conpomuenenusn (Om) yuacmka nekmpuiecKkou yenu,
cooeprcauwieco 6 nocneodosamesibHo COeOUHEHHBIX 00UHAKOBBLIX CONPOMUBICHUI 8EeIUYUHOU 6
Om Kadxcowlil - ...

a) 1

0) 6

B) 12

r) 30

n) 36

3ananue 2. [locTpoiiTe NOTEHUHAIBHYI0 JHATPAMMY

J1J1st 2eKTpUYECcKOM 1enH, MPECTAaBICHHON Ha PUCYHKE 4, paCCUUTATh MOTCHIIMAIIBI
TOYEK U BBIMIOJHUTH TOCTPOSHUE TTOTCHIIMAILHOMN AMarpaMMbl, PUHSB MOTEHIIAAT
OJIHOM U3 TOUEK PaBHBIM HYIIO (CM. TabauILy 6).

Hano: R; = 10 Om, Ry =28 Om, E; =48 B, E; =24 B, Ryt = Ry = 1 Om.

Pucynox 4 — Dnekrpudeckas 1emns ¢ ¢, = 0.

Tabnuua 6 — BapuanTel pacuera.

N
w

Bapuant 1
Toukac@=0B 0 A b

o~
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3aganme 3. IloaroroBbrech K  JaboparopHoit  paGore  Nel
«IIpoBepka 3akona Oma u GopmyJ1 MOIITHOCTID)

Xoxa padoTbl
1)BHUMATEIBHO MPOYUTANTE TEOPETHUCCKUN MaTepUal.
2) CocTaBbTe IEpEUYEeHBb BOIIPOCOB MPEMOAABATENIO 10 MAaTEpUAITy, KOTOPBINA ObLI

HCIIOHATCH.

Pexomenoyemas numepamypa:

1) « MeToaudeckue peKOMEHIANN T10 BBIMOJIHEHHIO JJAOOPaTOPHBIX padoT 110
y4eOHOM TUCIUIUIMHE « IJIEKTPOTEXHUKAY NI CTYJACHTOB CIEIHAIBHOCTH
15.02.07 ABToMaTu3amus TEXHOJIOTHIECKUX MPOIIECCOB M MPON3BOJICTB
(o otpacisam) (6azoBast moaAroToBka), ¢.7-10.

3ananue 4. IoaroroBbTech K  JabopaTtopHoil  padore  No2
«AHAJIM3 MNapaMeTpPoOB JJIEKTPUYECKOH Henmu MNpPU MOCHACAOBATEIbHOM H
napajuieJibHOM COeIMHEHUN CONPOTHBJIEHUIT

Xoa padoTbi
1) BHuMaTeNIbHO MPOYNTANTE TEOPETUICCKUI MaTepHall.
2) CocTtaBbTe TIEpeueHb BOIIPOCOB MPEMO/IABATEIIO 110 MAaTEPHAITy, KOTOPBIA ObLI

HCIIOHATCH.

Pexomenoyemas numepamypa:

1) « MeToauueckre peKOMEHIAIMU 110 BBIMOJIHCHUIO JJa0OPATOPHBIX padoT 10
y4eOHON AUCIUIUINHE « DIEKTPOTEXHUKAY JIJISI CTYJEHTOB CHEIHATbHOCTH
15.02.07 ABTOMaTH3aLIMS TEXHOJIOTMYECKHUX MTPOIIECCOB U MPOU3BOJICTB
(o otpacnsm) (6azoBast moaroTorka), ¢.10 -15.

3aganue 5. IloaroroBbTech K  Ja0doparopHoii  pabdore  Ne3
«ITocTpoeHue 1 aHAJIU3 NOTEHUHMAJBHBIX JAHATPAMM.

Xoxa padoTbl
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1)BHUMATEIBHO MPOYUTANTE TEOPETUUCCKUN MaTepHall.
2) CocTtaBbTe MIepeueHb BOIIPOCOB MPEMNOIABATEIIO 110 MaTEPHaIly, KOTOPBIA ObLI

HCTIOHATCH.

Pexomenoyemasn numepamypa:

1) MeTtoanyeckrie peKOMEHIAIMH 110 BBIITOJHEHHUIO 1a00paTOPHBIX PaboT 110
y4eOHOM TUCIUIUIMHE « JEKTPOTEXHUKAY NI CTYJACHTOB CIEIHAIBHOCTH
15.02.07 ABTOMaTH3aIIMSA TEXHOJIOTHYECKUX MPOILIECCOB U MPOU3BOJICTB

(o otpacnsam) (6a3oBast moaAroToBKa), ¢.16-18.

Tema 2.3 Pacuer 3JIeKTPpUYeCKHX LeNeH NOCTOHHOI0 TOKA
eab padorsl: [TonydyeHre HaBBIKOB pacueTa CI0KHOM JIEKTPUUECKON LIETH

pa3iIndHbIMU MCTOOdaMMU.

3aganue 1 AHAIH3 CJIOKHOH JIEKTPUYECKOM e MEeTOI0OM 3KBHBAJIEHTHBIX
npeodpa3oBaHuil.
BrinonHuTe pacyer SJKBUBAIIECHTHOTO COMPOTUBIIEHUSI U TOKOB BETBEU JJISI CIIOKHOM
AIEKTPUUECKOM 11eTIH, CXeMa KOTOPOH MpeCcTaBleHa HA PUCYHKE O, €CIIU JaHbl

CONPOTHUBJIEHUS YYACTKOB M HANPSHKEHUE HA 3KUMaxX 1enu (cMm. Tadiauiy 7).

Pucynoxk 5 — Cxema Cli0’KHOU 1IENY ¢ OJJHUM UCTOYHUKOM MUTAHUS.

Ta6numa 7 — BapuanTsl 3a1aHU.

Bapuant |1 2 3 4 5 6 7 8 9 10
Uas, B 21 22 24 84 48 40 42 64 32 16
R1, Om 3 5 4 6 4 10 3 16 8 1
R2, Om 2,8 4,8 3,6 5,6 3,6 4,8 2,8 4 4 24
Rs3, Om 1 2 4 2 4 2 1 2 2 1
R4, OM 6,2 1,2 1,6 124 |16 1,2 6,2 2,4 2,4 3,2
Rs, OM 3 2 4 6 6 2 3 8 8 2
Re, Om 2 3 6 4 4 3 2 8 8 8
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IIpumep. Pacuer ¢ npuMeHeHnEM METOIa CBEPTHIBAHUS LIETIH.

Jano: VIcTouHUK HanpsbKeHus ¢ 3. 1. ¢. £ = 120 B 1 BHyTpeHHUM CONPOTUBICHUEM
ro=2 Om (pucyHOK 6) BKIIIOYEH B 1ienb, rae 1 = 18 Om, r, = 100 Owm, r3 = 150
Om.

Bpuuciaute TOKM BO BCEX Y4aCTKax »OCIIH, 3SKBUBAJICHTHOC COIIPOTUBJICHUC,
HAIIPSKCHUA HA 3aKUMaAX HOTpG6HT€JI€fI U UCTOYHHUKA.

Pucynok 6 — Pa3BeTBieHHas 11eNb C UICTOYHUKOM HaMPSKEHUS

Pacuer

1. Toxn nernu. Bo Bcex yuacTkax Hepa3BETBICHHOW YaCTH IIEMH, 00pa3syeMon
MCTOYHUKOM 3. . C. M IByMS MIOCJE€I0BATEIBbHO COEIMHEHHBIMHU COMPOTUBIICHUSIMU
r1 W, TOK UMeeT OJHO 3HaueHue l; (pucyHok 6). ITOT TOK pa3BEeTBISICTCS B
y3710BOi Touke 4 Ha aBa Toka: |y u l3. [locnennue cyMmmupyrorces B y310BoM Touke b
1 00pa3yroT BHOBb TOK l1. [Ipu aTom no nepBomy 3akony Kupxroga I, = I + I3 uro
CIPaBEUINBO KakK Ui y37a A, Tak U 1 y3na b.

2. Bopraucnenne oOImIero COMpOTHUBICHUS IEMH — YHPOIICHUE CXEMBI. 3aMeHss
OTIENBHBIE yYaCTKM CXEMbl C  IIOCJIEIOBAaTEIbHBIMM W  IAapaJuICIbHBIMU
COETMHEHHUSIMHU COMPOTHUBIICHUH MX OOIIMMHU CONPOTHUBIECHUSIMH, YIAE€TCS YIPOCTUTD
WM, KaK TOBOPST, «CBEPHYTh» cxeMy. Llenb cBepThIBaHUS - MOJYYUTH MPOCTYIO
HEPa3BETBJICHHYIO LIE€Tb, PACYET KOTOPOU YK€ U3BECTEH.

I[J'ISI 9TOro 3aMCHHUM COITPOTHUBIICHHA I 1 I'3s UX DKBUBAJICHTHBEIM COIIPOTHUBJICHUCM:
_nr, 100-150 15000

r,s= = = =600m
© r,+r, 100+150 250

-



[Tocne Takoit 3ameHbl (PUCYHOK /) TOJy4YaeTcs MPOCTasi HEpa3BETBICHHAsS

LIETIb.

——{__}——0
—t= 7y A
I

Pucynok 7 — IIpocTast Hepa3BeTBICHHAs LEIIb
M ="h+0;=18+60=780m
3. BerunciieHue TOKOB M HaIPSKEHUM.

ITo 3dKOHY Owma JJIsA BaMKHYTOﬁ OcIIi TOK B ynpomeHHoﬁ CXCMC

I, = E_ 120 —15A
Yry+r,, 2+78

ITo 3axkony Oma Ju1s ydacTKa HeNHu HanpsbKeHue Ha ydactke Ab
Uy=1l,-1,,=15-60=90B"

Toku B mapanienbHbIX BETBSIX 0OpPaTHO MPOMOPIIMOHATIBHBI COTPOTUBICHUSIM
BETBEI: IZ:U—‘“":ﬂ:O,QA, |3:Ui:2:0,614 :
r, 100 r, 150

OnpenenuM nmajgeHust HaNPsKEHNs Ha BCEX CONMPOTHUBIICHUSAX !
U,=rl =18-15=27B
U,=rl, =2-15=3B
U,=U,=U, =90B
Hanpsokenue Ha 3axxumax Bl MCTOYHUKA
U=E-U,=120-3=117B
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3aganne 2. AHAJIU3 CJ0KHOM JTEKTPUUYECKOI e MeTOA0M Y3JI0BbIX U
KOHTYPHBIX YPaBHEHUM
BrinonHuTe pacuer HEU3BECTHBIX MAPAMETPOB IS DJIEKTPUUECKON 1LIETIH,
Ipe/ICTaBICHHON Ha pUCyHKe 8, Ha OCHOBe 3aK0HOB Kupxroda. [TlapameTpsr B

COOTBETCTBHUM C BapUaHTAMHU 3aJJaHUM MPEJICTABICHBI B TabIUIIE 8.

R{

E, E, (D [jm

L

Pucynok 8 — Dnekrpuueckas 1ernb.

Tabmuua 8 — [TapameTpsl NIEKTPUIECKOI LIEMH.

=
c:s Es, Ez, r, 2, Ry, Rs, Iy, I2, I3, P1, Ps,
= B OmMm
M B OMm OM OMm A A A Br Br
1 50 104 * * 120 250 * 0,8 0,4 * *
2 12 8 4 0 * * 0,04 | 0,12 * * *
3 * 300 0 0 * * * 2,75 5 101 *
4 45 * 0,5 0,5 * 15 0,2 * 0,8 * *
5 * 750 0 0 * * * 0,01 | 0,06 | 125 *
6 18 10 1,0 * * * 2,0 1,0 * * 10,5
IIpumep.

Jano: Dnekrpuueckas nemnb (pucynok 9); E;=60 B; E;=48 B; Es=6 B; R1=200 Ow;

R2=100 Om; R3=9,5 Om; rp3=0,5 Om; ro1 = o2~ 0. Halit; TOkHM BETBE.
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Pucynok 9 — Dnekrpuyeckas Lenb.
Pacuer

1. Onpenenenue ynciia HEU3BECTHBIX TOKOB M BBIOOP MX HAIIPaBJICHUIA.

Kaxk u3BecTHO, B KaXKJI0OM HEPA3BETBIEHHOM YYacTKe LIeNH (BETBH) TOK UMEET OJHO U
TO’K€ 3HAYEHHUE OT HaJyaJla 10 KOHIIA y4acTKa. B paccmaTpuBaeMoil LIENH K y3JI0BBIM
toukaM A u b npucoenunens! Tpu BeTBu: bBI'A ¢ Tokom l1, BA ¢ Tokom I, BJI’KA ¢
TOKOM l3:

= YUCJIO pA3JIUYHbLX NOKO68 pABHO YUC) sgemaell aﬂekmpuqecmﬁ yenu.

- 8 Hauasle HanpasieHus MOKO8 8blOUPAIOM NPOUZBOTILHO (NOJIOHCUMENbHBLE
Hanpasiexust MoKos) v Py BEIOPAHHBIX HAMPABIEHUSX COCTABJISIOT YPABHECHHS.
3aTeM pemaroT 3TU YpaBHEHHS U ONPEIEISIIOT UCTUHHBIEC HAIPABIICHUS! TOKOB 0 UX
anreOpanyeckuM 3HaKaMm, a UMEHHO: TOKU, IEUCTBUTEIbLHbBIC HAITPABICHUS] KOTOPHIX
oOpaTHBI BHIOPAHHBIM, BBIPAKAIOTCSI OTPUIIATEIHLHBIMH YHCTIAMHU.

Tak, B HallIeM ciIydae MOKHO 3apaHee CKa3aTh, YTO HE BCE BHIOpaHHBIC HAIIPABIICHUS
TOKOB (CIUIOIIHBIE CTPEJIKU) COBMAAIOT C IEUCTBUTEIbHBIMU, TAK KaK HE MOT'YT BCE
TOKH IPUTEKATH K Y31y A. OUeBUIHO, YTO OJAWH WM JIBA TOKA BBIPA3SITCS
OTpHUIIATEILHBIMU YUCIIaMHU.

2. CocraBneHue ypaBHeHUH 1o 3akoHaM Kupxroda.

B nameit 3aiaue — Tpu HeM3BECTHBIX TOKa |1, I2, 13, 1714 onpenenenus KoTopbix
COCTaBUM TPU YpPaBHCHHMUS.

HayHEM C ypaBHEHHUI 110 iepBoMy 3akoHy Kupxroda kak 6onee mpoctbix. st menu

C N y3JIaMH MO>KHO COCTaBUTH N-1 HE3aBUCUMOE ypaBHEHHUE; I OJHOTO (J1H000T0)
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y3Ja 1leNy YpaBHEHUE He CIEAYET COCTABIISTh, TaK KaK OHO ObLJIO OBl CIEACTBUEM
npenpiaynmx. B nenu Ha pucynke 9 1nBa y3ia, MO3TOMY COCTaBUM OJHO YpaBHEHUE

o nepBomy 3akony Kupxroda, Hanpumep 11s y3na A:

|l+|2+|3=0 (11)
JIBa HETOCTAIOIIKX YpaBHEHHsI COCTaBUM 110 BTopoMy 3akony Kupxroda, BeiOpan
U1 3Toro, Hanpumep, KoHTypsl BAYK/Ib u BIK/IB (uTo0b! ypaBHEHUS OBLIN
HE3aBHUCHMBI, B KQXKbIi1 CIEIYIOIINI KOHTYP OJ>KHA BXOJUTh OJIHA HOBAsl BETBb,
HE BXOJUBIIIAS B IPEABITYIINN).
[IpuHsB 06X0/ KaXA0r0 KOHTypa MO0 HAIMPaBJICHUIO JBUKEHUS YACOBOU CTPEIKU U

YUUTBIBAs IIpaByJia 3HAKOB, IMOJIYYHM:

Iz(Rz+r02)_|3(R3+r03):E2_E3; (1.2)

|1(Rl+r01)—|3(R3+r03):El_E3_ (13)

3. Briuucienue TOKoB.
[ToncraBuB B ypaBHenus (1.2) u (1.3) 3nauenust conpotuiennit u 3/C, nomydum:

I, X100~ 1,(95+05) =48-6_
NI
1001, ~101, = 42. (1.4)
1,200~ 1,(95+0,5) =606
NI
2001, 101, =54 (15)

Wtak, BBIYUCIEHNE TOKOB CBOJIUTCS K PEUICHUIO CUCTEMBI TPEX ypaBHeHuid (1.1),
(1.4) u (1.5) c Tpems HEU3BECTHBIMHU. /{7151 ATOTO, HANIPUMEp, OTNpeIeIuM TOK |o U3
ypaBHeHus (1.1) u moacraBum ero 3HaueHue B YpaBuenue (1.4):

~100(1, +1,) -101, =42.

IMpUBCAA HO,Z[O6HBIC YJICHBI, IIOJTYYHUM:
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~1001, ~1101, =42 (1.6)

[Tonyuunucek nBa ypaBHenus (1.5) u (1.6) ¢ 1Byms HeusBecTHBIMU: |1 1 |s.
YMHO%kUB ypaBHeHue (1.6) Ha 2 U c0kuB ero ¢ ypaBHeHueM (1.5), moxyyum:

~101, — 2201, =138

OTKyJa

1, =-28_ 06 A.
230

[ToacraBuB 3HaueHue Toka I3 B ypaBuenue (1.6), momyuum:

1001, —110(-0,6) = 42

OTKyJa

1, =270 _ g4
o-100 T AL

Tox |, onpenenum u3 ypasaenus (1.1):

l,=—1,-1,=-024+0,6=036 ,

Tox |1 u |; UMerOT oNIOKUTENbHBIC 3HAUeHUS, a |3 — oTpuIaTeIbHOE,
cJe0BaTEIbHO, HAIIPABJICHHUS MEPBBIX JBYX TOKOB ObLINA BHIOpAHbI MPABUIILHO, &
ToKa |3 — HEmpaBWIIBHO.

JleficTBUTEILHOE HAIIPaBIICHHE TOKA |3 yka3aHO MyHKTUPHOM CTPESIKOM Ha
pucynke 9. [Ipu sTom cymma mputekaromux K y3iay A tokos l1+ 1= 0,24 + 0,36 =

0,6 A paBHa orTekatomemy Toky 13=0,6 A.
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3aganne 3. AHAJIN3 CJIOKHOM JJIEKTPUYECKOM el METOA0M

HAJIO’KEHHUS TOKOB
BpinosHuTE pacuyeT TOKOB CIIOKHOU JIEKTPUUECKOM LIENU C HECKOJIbKUMHU
MCTOYHHUKOM ITUTAHHS METOJIOM HaJIOKEHHS TOKOB.
Jano: Dnextpuueckas nenb (pucynok 10); E1=60 B; E;=48 B; Es=6 B; R1=200 Owm;

R2=100 Om; R3=9,5 Om; rp3=0,5 Om; ro1 = ro2=0. Haliti TOKM BETBEiA.

I_> 44_ K
L -5k
H R1 T 102 Ea T

03

15 []r B[]

B b I

Pucynok 10 — DnekTpuueckas Lenb.
AJITOpUTM aHaAIU3A.

1. CocraBbTe pacyeTHbIC CXeMbl. YHCIIO paCYETHBIX CXEM PaBHO YUCITY
WCTOYHUKOB YHEPTUHU.

2. Ompenennute TOKA BCEX CXEM, MOJIb3YsICh METOJAOM CBEPTHIBAHUS.

3. Brruncnute TOKM BETBEH Kak alre0pandeckyro CyMMY YaCTHBIX TOKOB.

3aganmne 4. AHAIM3 CJI0KHOM JIEKTPUYECKOH ey MeTOA0M KOHTYPHBIX
TOKOB
BrinonHuTe pacuyeT TOKOB CIIOKHOM JIEKTPUUECKOU LIENNA C HECKOJIBKUMU
HMCTOYHUKAMU MMUTAHUS METOJIOM KOHTYPHBIX ypaBHEHUM.
Bapuanm 1. Cxema 3neKTpU4ecKoH 1eTH Ipe/icTaBieHa Ha pucyHke 10.
JHano: Ry =2 kOm, R,= R4 =5 kOwm, R3 = 30 kOm, Rs =30 kOwm, E; =300 B, E; =500 B,

h=r= 0
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Pucynok 10 — CxemMa 3neKTprUIeCcKOM LEIH.

Bapuanm 2. Cxema 31eKTpUYECKOM Leny MpeCTaBIeHa Ha pucyHke 11.
Hano:R;=5,5 OM, R4= R5=50M, R =4,50M, E; = 10B, r1 =2 Om, E; =2 B, 1,=3 Owm,
E;=6B,r3=1,5Om.

Pucynok 11 — Cxema anekTprdeckon Lelu.

Bapuanm 3. Cxema 3eKTpu4eCcKOr LETH MIPEICTaBICHa Ha PUCYHKE 12.
I[aHOZ R,=10 Owm, R5: 150M, Re = ZOM, E. = 1,5 B, = 0,5 OM, E> :4,5 B, rn=3 OM,
E3;=35 B, 3= 1,5 Om.

Pucynok 12 — Cxema 2eKTprUYeCcKOM LEIH.
AJITOpUTM aHaANIU3a:

1. B 3amanHoi cxeme BbIOMpaeM MPOU3BOJILHO HAMIPaBJIEHUE TOKOB B BETBSIX.
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2. Hameuaem He3aBUCHMBIE KOHTYpPA U JJI1 HUX BBIOMpPAaeM HalpaBJI€HUE KOHTYPHBIX
TOKOB, HAallpUMep, 0 YaCOBOM CTpEIIKE.

3. Onpegnensiem koHTypHBIE DJIC, COOCTBEHHBIE U OOUIUE COMPOTUBIEHUS KOHTYPOB,
00XO0/151 KOHTYpBI B HAIPaBJICHUN KOHTYPHBIX TOKOB. BbiOMpaem nelicTBUTEIbHbBIE
TOKH BETBEH 4epe3 KOHTYPHBIE (CM. BBILLE).

4. CocrasisieM ypaBHEeHHs 110 BTopoMy 3akoHy Kupxroda. B neBoit uactu nx
cJlaraeéMbl€ ¢ COOCTBEHHBIMU COIIPOTUBIIEHUSIMH KOHTYPOB O€pYT CO 3HAKOM ILIIOC, a
cliaraemble C OOIIMMHU COTIPOTUBIICHUSIMU — CO 3HAKOM MUHYC.

5. IlonyuyeHHble ypaBHEHUSI OOBEAUHSIEM B CUCTEMY U PEIlIaeM JIF0ObIM CIocoOoM,
U3BECTHBIM U3 MAaTEMAaTUKH.

6. 3aTeM Haili€M J1eiCTBUTENIbHBIE TOKH, BBIPAXKEHHBIE YEPE3 KOHTYPHBIE.

7. BeimonmHUM npoBepKy 1o nepBomy 3akoHy Kupxroda asns nrodoro ysna u
COCTaBUM OaJlaHC MOILITHOCTEH.

IMpumep. Onpenenute TOKH BO BCeX BETBsIX cxeMbl (pucyHok 13), ecnu E1 = E3 =

120 B; E2=60 B; R1:R2:R3:10 OM; R4:R5:10 OmMm.

ti] 5 iy
E E, E,
x, () 4] Q)

(1%

[

Pucynok 13 - Cxema 351eKTpUYECKON LIETIH.
Pewenue:
1. Pa3o6bém cxemy Ha Tpu KoHTypa: li, Iz, |s.
2. ITostyunM Tpu KOHTYpPHBIX TOKA, HAMPABJICHHBIX 110 4acoBOil cTpeinke: |y, Iz, ls.

3. BeIpa3um J1eiCTBUTEIbHBIE TOKA BETBEU Uepe3 KOHTYPHbIE:
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n (1)
4. CocTtaBuM ypaBHEHHeE 110 BTOpoMy 3akoHy Kupxroda.

El_EZ :|1R1+|1R2_|||R2
E2+E3:Iu(R2+R3+R4)_|1R2_||||R3

_E3=||||(R5+R3)_I||R3 (2)
60:20'1_10|u
180=2301, —101, —101,,
_120:20|u| —10|II
6:2|I -1,
18=3|II —|I —|II
-12=2I w =y

PemuB mony4eHHy0 CUCTEMY YPaBHEHUMN, OTIPEICTUM KOHTYPHBIC TOKH:
|, =6,754
|, =754
|, =—2.254
4. B cxeMe IISTh BETBEH, CIE€NOBATENILHO, IATH TOKOB Iy, I, I3, 14, Is.

5. Onpenenum IeMCTBUTENbHBIE TOKA BHEITHUX BETBEH:

|, =1, =6,754
l,=1, =754
I, =1, =-2254

6. Toku BHYTpEHHUX BETBE:
l,=1,-1,=75-675=0,75 A
l,=1,-1, =75+225=975 A

3HaK «—» O3HAYaeT, YTO JEeHCTBUTENbHBIN TOK |5 HampaBieH 00OpaTHO, YKa3aHHOMY

Ha CXCMC.
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3aganue 5. AHAJIN3 CJI0KHOM IJIEKTPUYECKOI el MeTOA0M

IKBHBAJICHTHOI'0 r¢eHEpaTopa

Ol'[pCI[CJ'II/ITC TOK B 3aIlaHHOI\(JI BCTBHU MCTOJAOM 3KBHUBAJICHTHOI'O I'CHCPATOPA.

Jana cxema (pucynok 14), E; = Ez = 120 B; Ex= 60 B; R1= Ry= R3= 10 Owm;
R4: R5:10 Om.

@ ™

S

]z &
%)
=

Pucynok 14 - Cxema 351eKTpUYECKON LIETIN.

Bapuanm [. Onpenenute TOK B BETBU € COMPOTUBIIeHUEM R4.

Bapuanm 2. Onpenenure TOK B BETBH C CONPOTUBIIeHHEM RS.

3aganue 6. AHAIU3 CJIOKHOM YIEKTPUUYECKOH Lenu MeTO0M Y3J0BBIX
NMOTEeHMAJIOB
BrInonHuTE pacyeT TOKOB CIIOKHOM JIEKTPUUECKON LEMN C HECKOJIBKUMU
MCTOYHUKOM MUTAHUS METOJIOM Y3JIOBBIX MOTEHIMANIOB. ONpenennTe TOKA BETBEN

cxembl (pucyHok 15), ecmu J = 5A, E =5B, R; = R, = 2 Oma, Ry = 40ma.

Ve (] I

E

Pucynok 15 — Cxema anekTprudecKoi Lelu.
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3ananme 7 IloaroroBka Kk jadopaTopHoii pabore Ned
«OmnpeneseHue TOKOB BeTBell MyTeM H3MePEeHUS U pacueTra

YacTHUYHBIX TOKOB»

Xoa padoThI
1)BHUMATEIIBHO MPOYNUTANTE TEOPETUICCKUN MaTepHall.
2) CocTtaBbTe IIEpeUeHb BOIIPOCOB MPEMNOIaBATEINIO M0 MaTepUaLy, KOTOPbIi ObLT
HETIOHSITEH.
3) OTBeThTE HA BOIIPOCHI:
1. CxoibpKO aMnepMeTpoB HEOOXOAUMO JJI U3MEPEHHS TOKOB BCEX BETBEH CXEMBbI

MPEJICTABJICHHON HA PUCYHKE 167

R1 R3
12
RS H R4
@ E1 H 22
E2 RE
B rR7 |16
 +

Pucynok 16 — Cxema cI10KHOM DJIEKTPUUYECKON LIETIH.

2. CKOJIBKO OTIBITOB HEOOXOMMO MPOBECTH JJII MPAKTUYECKOTO MOATBEPIKICHUS
METO/1a HAJIOKECHUSI TOKOB?

Pexomenoyemas numepamypa:
1) MeTtoanuyeckrue peKOMEHIAIMK 110 BBIITOJHEHUIO J1a00paTOPHBIX PaboT IO
y4eOHON AUCIUIUIMHE «DNEKTPOTEXHUKA JUIsl CTYACHTOB crenuanbHoctu 15.02.07
ABTOMAaTH3aIM TEXHOJIOTUYECKUX MPOLIECCOB U TPOU3BOJICTB (10 OTPACIISIM)

(6a3oBast moaroToBka), ¢.18 - 22.
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3ananue 8 IloaroroBka k jjabGoparopHoii padore Ne8

«Onpez{e.nemle mapamMeTpoB 3KBHBAJICHTHOI'O reHEpaTopa»

Xoxa padoTbl
1)BHUMATEIIBHO MPOYNUTANTE TCOPETUICCKUN MaTepHall.
2) CocTaBbTe MepevyeHb BOMIPOCOB MPEIOIaBaTENI0 M0 MaTepraty, KOTOPBIA ObLT
HETIOHSTEH.
3) PaccuunraiiTe conpoTUBIEHUE SKBUBAJIEHTHOIO reHepaTtopa (pucyHok 17), eciu

R1 =R; =2 Owma, R3 =3 Oma, Ry = 6 Om.

A
R1 R2
E
c @ D RH
R3 4
B

Pucynoxk 17 — Cxema CJIOXKHOM 2JEKTPUUYECKOM 1IETH.

Pexomenoyemas numepamypa:
1) MeToauuecKknue peKOMEH AWK 110 BBHITTOJHCHUIO JTa00paTOPHBIX PabOT 110
y4eOHON AMCIHUILUIMHE «DJIEKTPOTEXHUKA» ISl CTYAEHTOB crennanbHoctu 15.02.07
ABTOMAaTH3AIMs TEXHOJOTHYECKUX MTPOLIECCOB U MPOU3BOJCTB  (TI0 OTPACIISIM)

(6a3oBast moAroToOBKA), €.22 - 26.

3ananue 9 IloaroroBka K KOHTPOJIbHON padoTe MO TeMe

« 3.]IeKTpI/I‘IeCKI/Ie menu MOoCTOAHHOI'O TOKAa».

Xoxa padoTbl
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1) IloBTOpHTe pOMACHHBIN MaTepuan Tem 2.1 — 2.3,

2) BpemomauTe 3amanus BapuanTa Ne 31.

Bapuant Ne 31.

3ananme 1.
3adaua. llenb MOCTOSIHHOTO TOKA COJEPKHUT HECKOJIBKO PE3UCTOPOB, COETUHEHHBIX CMELIAHHO.
Cxema 1en ¢ yKa3zaHWeM BEJIMYHHBI COMIPOTUBIICHUI PE3UCTOPOB MPUBEACHA Ha COOTBETCTBYIOILIEM
pucyHnke. 3Hauenue HampspkeHus Uap = 120B.
Heo0xoaumo onpeneurs:
1 DKBUBAJICHTHOE COMPOTUBIICHHE LIEMHA OTHOCUTEIBLHO BBIBOJIOB a,b;
2 BenuuuHy TOKa B KaXKJIOM PE3UCTOPE;
3 [Napenue HanpsHKEHHS HA KQKIOM PE3UCTOPE;
4 Pac4eToM MOSICHUTH XapaKkTep U3MEHEHHsI TOKa Is, (yMEHBIIUTCS, YBEIIMIUTCS, OCTAHETCS
MIPEXKHUM), €CITH Pe3UCcTOp Ra 3aMbIkaeTcs HAKOPOTKO.

R1=8 Om
R>=4 Om
R3=4 Om
)
. R1 R R3 R 44 Om
Rs=12 Om

R4

Uab

3aganue 2.

3akoH Oma /1711 3aMKHYTOH Lienu: 3anuiunTe GopMyJIMpOBKY U GOpMYITy.

Pexomenoyemas numepamypa:

1) MeToauueckue peKOMEHIAIMK 110 OPraHU3alMK BHEAY TUTOPHOM
CaMOCTOSITeNIbHOM PabOThI MO0 AUCIUIIIMHE « DJIEKTPOTEXHHUKA»
U1l CTyJIeHTOB crnenuanbHocTy 15.02.07 ABTOMaTH3aIMs TEXHOJIOTUYECKUX
MIPOIIECCOB U MPOU3BOJACTB (110 OTpaciisim) (0a3oBas MOAroToBKa), c.14 - 25.

2) KOHCHEKTHI CTyIeHTa 10 TUCIHUILIHHE « DJIEKTPOTEXHUKAY.
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Tema 2.4 HesmHelHbIe dJIEKTPUYECKHe e MOCTOSTHHOIO TOKA.

Iesp padorel: [lonyyeHne HABBIKOB pacyeTa HEJIMHEWHBIX AIEKTPUUECKUX LENEH.

3ananue 1. BoinosiHeHue rpadoaHaIuTHYECKOr0 pacueTa HeJJUHEHHBIX Lenei.
1) BeIuuciiATE TOKH B BETBSIX ¥ TOK, TOTPEOJIAEMBII IICKTPUICCKOM LIETIBIO,
MpECTABICHHON Ha pucyHKe 18, mpu Hanpsbkenuu nutanus 16 B. BAX

HEJIMHEWHBIX JIEMEHTOB IPUBEACHBI HA pUCYHKE 19.

I
+ 0

lU Ho1 | M Ho2

Iy L
o :

Pucynok 18 — CxeMa HETMHENHOM JJIEKTPUUECKON LIETIH.

I MA
500 1 ~
H31
400 L~
300 /
/) H32, /
200 P
100 |~
/

0 5 10 15 20 25 30 U,B

Pucynok 19 — BAX HelMHENHHBIX 3JIEMEHTOB.

2) Beruucnute TOK, MOTPEOISIeMBIi SJICKTPUIECKOH LEMbI0, TPEACTABICHHON Ha
pucyske 20, ¥ najeHue HaNpsHKEHUs HAa HEJTMHENHBIX JIEMEHTAX [IPU HAPSHKEHUH

nutanus 25 B. BAX HEeNMHENHBIX 3JIEMEHTOB IPUBEICHBI HA PUCYHKE 21.

H31

Pucynok 20 - Cxema HENMHENHOMN AJIEKTPUUYECKON LIETIH.
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Pucynok 21 — BAX HelIMHEWHBIX 3JIEMEHTOB.

Pa3nen 3. MarnurtHoe moJie
Tema 3.1 XapakTepucTUKNA MATHUTHOTO MOJISI.
Hear paboTbl: 3akperuieHUE 3HAHUNW O CYIIHOCTH (DU3UYECKHX MPOILECCOB B
ANEKTPUUYECKUX LEMSAX U METOAOB pacueTa XapaKTEPUCTUK MArHUTHOTO TOJISL.
3amanue 1. [loaroroBka K TeCTHPOBAHMIO.
Xoxa padoThi:
1) IloBTOpHTE PO ICHHBIN MaTepUall.
2) OTBeThTE Ha BOIIPOCHI TECTa « XaPAKTEPUCTUKA MAaTHUTHOTO TIOJIS.

Tect «XapakTEPUCTUKN MAarHUTHOTO TIOJISI».

1. Beruuuna cuno6ozo 6030eiicmeus MAazHUMHOZ0 ROAA HA OBUNCYUYIOCA 3APAHCEHHYIO
yacmuuy ...

a) 3aBHCHT TOJBKO OT BEJIMYMHBI 3apsi/ia YaCTHUIIBI,
0) MPOMOPIHUOHATHHO CKOPOCTH YaCTHUIIBI;

B) MPOMOPIMOHATBHO 3apsily U CKOPOCTH YaCTHIIBI,
r) 0OpaTHO MPOTMOPIIHOHATILHO 3aPsTy YaCTHUIIBI.

2. Coomeemcmeue 0003nHauenus HA36AHUIO Xapakmepucmuku:

I. po a) abCOMIOTHAS MarHUTHAs IPOHUIIAEMOCTb;

2. Ua 0) OTHOCHUTEJIbHAsI MAarHUTHAS TIPOHUIIAEMOCTb;
3. B) MarHUTHas MOCTOSTHHAS.

4. Lr

5. €

3. Buo macnummoii cuno6oii 1uHuU RPAMOJIUHENHO20 NPOBOOA C MOKOM — ...
4, Mamepuan, He npoAGIAINOWUIL hepPOMACHUMHBIX CEOLICE, -

a) K0OaJbT;
0) HHUKEb;
B) TUIaTUHA;
T) JKene30.
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5.Eounuya usmepenus MazHUMHOU UHOYKYUU. ..

a) Tecna
0) Bebep
B) ['enpu

6.Ecnu nocmynameiibHoée oeudicenue 6ypa(mul<a coenaoaem c Hanpaeéjienuem mokKka e
I’lp0800€, mo HanpaejieHue epauileHusl pyKoaimKu nokasosleaem ...

7. Ilpu nanuuuu moxa 6 npo8ooe MAZHUMHASL CMPENKA PACROIAZACMCA ...
a) napajieabHO POBOIY

0) mepreHIuKYISIPHO MTPOBOTY

B) MOJIOKEHUE HEONPEICTICHHO

8.(Dopmyfza, CeA3bl6AIOULAA HANPANHCCHHOCMb U MAZHUMHY IO unoykuulo, eee

a) H =E
Ha

oH-B
Hy

B) H=B-u,

r) H :B'/ur

9. Eounuua usmepenus HanpaiceHHoCmu MazHUMHO20 nojisi...
a) Bo/ m

0) Tn/ m

B) A/ M

r) B/ m

10.@opmyna pacuema nanpaxceHHoCmu MAZHUMHO20 NOJIA RPAMOJIUHEHHO20
npPOGOOHUKA...

Tema 3.2 Pacuer MArHMTHBIX I0JIEH
3ananue 1. IloaroroBka K TeXHU4ECKOMY TMKTAHTY.
Xoxa pabdorhbi:
1) TToBTOpHTE NPOIIECHHBINA MaTepHal.
2) OTBeThbTE Ha KOHTPOJIbHBIC BOITPOCHI.
KoHnTpoJbHbIe BOPOCHI.
1) ®opmyna pacueTa HAPSHKEHHOCTH MATHUTHOTO TOJIS MPSIMOJIMHEHHOTO

MIPOBOJIHUKA?
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2) Ha3BaHue 3akoHa, MO3BOJISIONIETO PACCYMTHIBATh MATHUTHBIE MTOJIS JTFOOOH
KOH(pUrypaunuu?

3) KakoBa 3aBUCHMOCTb BEJIMYUHBI MATHUTHON HHIYKIIUU B B IIeHTpe
KOJIBLIEBOT'O IPOBOJIHMKA OT pajinyca MPOBOJHUKA?

[psiMo mpormopimoHanbHa (00paTHO MPOMOPIIMOHATHHA).

4) KakoBa 3aBHCHMOCTh BEJIMYNHBI MATHUTHON HHIYKITUU B B IICHTpE
KOJIBLIEBOT'O IPOBOJIHMKA OT TOKA IPOBOJHUKA?

[IpsiMmo nponopurioHalIbHA (0OpPaTHO MPOMOPIMOHATBHA).

5) BenuurHa MarHuTHON MHIYKIMK B B IICHTPE KOJIBIIEBOM KATYIIKH C TOKOM?

6) BenuurHa MarHUTHON MHIYKIIMKA B BHYTPH KOJBIICBON KATYIIKH C TOKOM?

Tema 3.3 UnTerpajibHble XapaKTEePUCTUKHA MATHUTHOTO TOJIA.

3ananue 1. Pemenne 3aga4 nmo pacuyery 3J1eKTPOMATHUTHBIX CHJL.

1) Omnpenenurte CHITy B3aUMOJICHCTBUS IBYX TPOBOJHHKOB C TOKOM,
PacmoJIOXKEHHBIX Ha PACCTOSIHUU @ = SMM JIpYyT OT Jpyra B BO3yXe MO KOTOPBIM
npoxoasart Toku I3 =30 A u ;=75 A. TIpoBoaauku umerot ummny | = 200 MM
KaKJIbIN.

2) JIBa mpoBOHKKA, IT0 KOTOPBIM MPoX0oaaT Tokul; =60 A u l, =48 A,
pacmosoXeHbI apauieaIbHO ApyT ApyTy. Onpeaennte MUHIMAIbHOE PACCTOSHUE
MEX/1y HUMHM IIPH YCJIOBUH, YTO CUJIAa UX B3aUMOJEHCTBUSI HE JOJKHA MIPEBBILIATD

0,1 H. dyiuHa xaxmaoro u3 mpoBoaHUKOB | = 75 cM.

3aganue 2. Pemienue 3a1a4 no pacuyery MHAYKTUBHOCTEH.
1)Omnpenenute MHIYKTHBHOCTH L miunmuHaprueckoit karymku, ecau W = 200
BHUTKOB, TOK | = 1 A, TjI01aip MomepeyHoro CEUeHusl MarHUTOIpoBoaa S = 5 cM?,

€ro AJimHa k=28 CM, @ OTHOCHUTCJIbHAA MaroHuTHaA IIPOHUIOACMOCTh MAIrHUTOIIPOBO/Aa

a) wr=1; 6) u =10%
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2) Ompenenure HEOOXOAMMOE YHCIO BUTKOB W LMJIHMHIPHUUECKON KATYIIKUA U
ToK | s monmydeHust MaruutHoro noroka @ =0, 02 B6 u unayktuBnoctu L = 0,4
['H, ecniu OTHOCHTEIBHAST MArHUTHAS POHUIIAEMOCTh CEpJICUYHIKA KATYIITKA [y =

1600, momaas cedeHns cepaednnka S = 2,8 cm? npu aiaune | = 5,6 cMm.

Tema 3.4 DjleKTPOMATrHUTHAS MHAYKIIUS.

3ananme 1. Pemienue 3aga4 mo pacuery IC uHayKkumu.

1) Onpenenure DJIC, HaBEICHHYIO B BUTKE MIOMAnsio S = 4, 8 cm?,
PACIIOJIOKEHHOM MNEPHEHANKYISIPHO JIMHUSAM OAHOPOJHOTO MATHUTHOTO MOJIA,
MarHuTHas MHAyKus kotoporo B 3a Bpems At = 0,02 ¢ nunelino u3menunack Ha 0,6
T

2) BHTOK Kpyrioro ceueHus ¢ auaMerpoM d = 8 cM IIOMEIICH B OJHOPOIHOE
MAarHUTHOE MOJie NEePIEHIUKYISIPHO JUHSAM MarHuTHOro noJist. [Ipu nuHeiHo
M3MEHECHHHM MarHuTHou uHaykuuu A B = 1,2 Tn naBenennas B Butke JIC £ = 24

MB. Onpenenute Bpems nameHeHus At.

3aganue 2. Pemenne 3anau pacuery I/1C B3auMOMHAYKIIUM.

1) ITo aBYM, BKJIFOUEHHBIM BCTPEYHO MHIYKTHBHBIM KaTymikaMm ¢ Ly =L, = 0,22
I'n mpoxonut Tok | = 4,8 A. Onpenenure 3/[C, HaBeACHHYIO Ha 3a)KUMax IEMH TIPH
OTKJIrOUeHUHM, ecinu At = 0,5c¢.
2) JIBe mapajuiesibHO BKIIFOYCHHBIC MHAYKTUBHBIC KaTyIku ¢ L1 = Ly =40 mI'H
CO B3aMMHOM MHAYKTUBHOCTBIO M = 0,01 I'H coeAnHEHbI COTIIaCHO M MOAKIIIOYAOTCS
K UCTOYHHKY B TeueHne Bpemenu At = 0,02 c. Hasenennas pu atom 3/1C £ = 1,2 B.

Onpe):[eJmTe YCTaHOBHUBHICCCA 3HAUYCHNUC TOKA B IICIIN.
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3ananme 3. Pemenue 3apau pacuery 3/{C caMOMHAYKIMH.

1) KoHTyp, M0 KOTOpOMY MPOXOAUT TOK, UMEET MOTOKOCICIIIICHUE
camounaykiuu ¥ = 0,01 B6. Onpenennre TOK B KOHTYpE, €CJIA €r0 HHAYKTUBHOCTD
L=1, 8§ M[H.

2) W3mepuTenbHas KaTylika uMeeT MHAYKTHBHOCTH L = 0,5 I'n. B mpomecce
U3MEpEHHS] CKOPOCTh U3MEHEHHI TOKa B KaTymike coctaBisier 100 A/ c. Onpenenure

3Ha4YCHHUC 9]_—[(: CAMOHWHAYKIINH, BO3HHUKIIIECH Ha 3aKUMax KaTyIIKH.

Tema 3.5 MaruuTHble LU

Heab padoTbl: AKTyanuzanus 3HAHUA (PU3NYECKUX MPOLIECCOB B MATHUTHBIX
LETSIX U METOJIaX pacuyeTa MarHUTHBIX LIETEH.

3aganue 1 IloaroroBka Kk 1adopaTopHoii padore Ne6

«HUccaenoBanue pasBeTBJICHHON MATHUTHOM LD

Xoxa pab6oThi:
1)BHUMATEIBHO MPOYHUTANTE TCOPETUICCKUN MaTepHall.
2) CocTtaBbTe MepeueHb BOMIPOCOB MPEMOJIABATEIIO 110 MaTEPHAITy, KOTOPBIA ObLI
HETIOHSITEH.
3) OTBeThTE HA BONPOCHI:
1. OTHOCHUTCS T MarHUTHAA LIETb Tpex(pa3zHoro TpaHchopmaropa K OJTHOPOTHOM
MarauTHou nenu? [losicHure oTBeT.
2. Kakona Benmnurnaa MJIC o6MoTKH 1abopaTopHOro TpaHnchopmaTopa , €Clid TOK
oomotku | =0,2 A?
Pexomenoyemas numepamypa:

1) Metoanueckrue peKOMEHIAIMH 110 BBIITOJHEHUIO 1a00paTOPHBIX PaboOT 110
y4eOHON AUCIHUILUIMHE «DIEKTPOTEXHUKA» JIJIsl CTYIAEHTOB crenuanbHoctu 15.02.07
ABTOMAaTH3aIUs TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOACTB (IO OTpacisiM)

(6a3oBast moroToBKa), ¢. 26 -29.
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3ananmue 2. Ilouck nupopmanun B UHTEpHETE MO0 B3aMMHBIM
npeodpa3oBaHUAM IEKTPUYECKO U MATHUTHOI JHEPruii B reHepaTopax
U IBUTATEJISAX
1) Beimonuute nouck nHpopmaruu B MHTEpHETE.

2) OdopMmuTe Ipe3eHTAINIO, PYKOBOACTBYSCH IpritokeHrneM K.

Paznen 4 JiaekTpuyeckue Henu nepeMeHHoro Toka
Tema 4.1 IlepemeHHBbI CHHYCOUAATbHBIH TOK.
Hean padorsl: [lonyyeHne HaBBIKOB pacyeTa apaMeTpoB CHHYCOUAAIBHBIX

BCJIMYHH.

3ananue 1. BoinosiHeHHe pacyeToB NapaMeTPOB CHHYCOMAAIbHBIX
BeJIMYHH
1) OmnpenenuTe nepuo 1 YrIOBYIO YaCTOTY CUTHANA, €CIIM M3BECTHA YacTOTa
MEPEeMEHHOTO TOKa. BapuaHTsl 3a1anuii peacTaBieHs! B Tabmuie 9.

Ta6numa 9 — BapuanTsl 3a1aHUT.

Bapuant 1 2 3 4 5 6
[Tepuon 400 I'n 25 k' 2 kg 40k 1250kl 8000T 1
Toka f

2) Ompenenute 4acTOTy M IEPUO CHHYCOUIATBHOTO CUTHAJIA, €CITH U3BECTHA
yrioBas yactota. BapuanTtel 3ananuii npencrasiieHsl B Tadbmuue 10.

Ta6mumna 10 — BapuaHTsl 3a1aHUM.

Bapuant 1 2 3 4 5 6
Vrnosas 3140 942 12560 5024 94200 10048
yacToTa w, 1/c

Tema 4.2 Pacuer JIMHEHHBIX JJIEKTPUYECKHUX LeNeil MepeMeHHOr0 TOKA.
Heab padoThl: 3akperieHue 3HaHUN O CYITHOCTH (PU3UYECKUX TMPOIIECCOB B
AIIEKTPUUYECKUX IEMSAX U METOAaX pacuera apaMeTpoB lieTiel IEPEMEHHOT0 TOKa.

3ananmue 1. IloaroroBka K TeCTHPOBAHMIO

Xoxa padoThi:

1) TloBTOpHTE NPOIICHHBIA MaTepHal.
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2) OtBetbTe Ha BONPOCH TecTa «IlepeMeHHbII TOKY.

Tect «llepeMeHHBIN TOK».

1 Vpasnenue cunycouoanvnozo moka ...
2 Coomeemcmeue HA36aHUSA XAPAKMEPUCMUKU OYKEEHHOMY 0003HAYEHUIO. ..

1 Ammuryna Toka a)
2 MrHoBeHHas BEJIMYMHA TOKA 0) i
3 Hauanpnas daza B) Im
4 Kpyrosas yactoTa r) |
5 Ilepuon
3 Beauuuna oeiiccmeyrowezo 3nauenus moka \(A) , ecnu i = 2+/2 sin 628t ...

a) 1,41

6) 2v2
B) 2

4  Benuuuna undykmuenozo conpomuenenus kamywiku X (Om), eciu uHOyKmMugHoCHb
L=0,1Tn, auyuknuueckas wacmoma f=100TIy ...
a) 10
0) 31,4
B) 62,8

5 Xapaxkmep uzmenenus emMKoCmHuoz2o conpomuenenus Xc npu yeeaudeHuu 4acmomol
moka ...
a) MOCTOSTHHO
0) yBemu4mBacTCs
B) YMEHbIIIaeTcs

6 @opmyna 3akona Oma ona yeneil nepemMeHHo20 MoKd ...

o

N
—~
Il

6) I=

[os}

p—a

~

Il
SEE I RESERRS

3ananue 2. BolnoJiHeHHE pacyeTOB METOI0M BEKTOPHBIX IHArpaMMm
BrinonHuTe nocTpoeHne BEKTOPOB TOKA U HANpsKEHU 1711 MoMeHTa Bpemenu t = 0.
Bapuants! 3ananuit npencraBiensl B Tadbauie 11.

Tabnuua 11 — BapuanTsl 3agaHuil.

Bapuant YpaBHeHUs
1 I, =13sin(wt +£)A; u, = 305in(a)t —EJB
10 3
2

i, :O,6sin(a)t—%)A; u, :363in(a)t—%j8
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i, = 0,8sin(at +%)A; u, =12sin(at)B

4 i, =18sin(wt)A ; U, :50sin(a)t—%j8
5 ) ) T .. . V4
iy =sin(wt+=)A; U; =30sin ot+— B
4 12
6

i :l,SSin(a)t—%)A; U, :5Sin[a)t—%JB

3ananue 3. BolnosiHeHNe pacyeToB NPOCTEHINNX LeNel NepeMEeHHOr0 TOKA
C AKTUBHBIM CONPOTUBJICHUEM, KATYIIKON HHAYKTUBHOCTH U
KOH/IEHCATOPOM, BPEMEHHbI€ 1 BEeKTOPHbIE JHATPAMMBbI

1) HanpsbkeHue, N3MEHSIOIIeecs 10 3aKOHY U = 113,53in(126t + %}B :

MPIIOKEHO K KaTyIIke ¢ MHAYKTUBHOCTHIO L = 0,5 I'n. Onpenenute MHIYKTUBHOE
CONPOTHUBJICHUE KATYIIKHU X| , JEHCTBYIOLIME 3HAYEHUS TOKA U HAIPSDKCHMS,
3aMMILNATE BBIPAXKEHHE JIJI1 MTHOBEHHOI'O 3HAYEHMSI TOKA U IIOCTPONTE BEKTOPHYIO
auarpaMmy.

2) [leiicTByroliee 3HaUCHHE TIEPEMEHHOTO HANIPSKCHUS, U3MEPEHHOE Ha
pesuctope ¢ conpotusienneM R = 1,2 kOwm, coctaisier 820 mB. HauanpHas dasza
Hanpspkenus ¥, = n/6, yacrora f = 150 I'i. Onpeaenure aMIUIMTYTHOE U
JNEUCTBYIOLIEE 3HAUEHHUE TOKA HA PE3UCTOPE, 3aIUIINTE BBIPAKEHUE IS
MTHOBEHHOT'O €r0 3HaY€HUs1, TOCTPOITE BEKTOPHYIO IHArpammy.

3) Uepes konaencarop, eMkoctsio C =0, 1 Mk® mpoxoauT TOK, IHCTBYOIIEE
3Hadyenue koroporo | = 50 MA. Hacrora ucrounuka f = 500 I'u. Onpenesnure
CONPOTHUBJIEHUE KOHAEHcaTopa X ., ACHCTBYIOUIEE U aMIUIMTYAHOE 3HAaUCHHE

HANPsHKECHHUS Ha KOHAEHCATOPE, MOCTPOUTE BPEMEHHBIE BEKTOPHYIO THATPAMMEBL.

3ananue 4. BolnojiHeHHe pacyeTa Hepa3BeTBJIEHHOI LeNH MePeMeHHOr0

ToKa ¢ —R, -L, -C conporuB/ieHusamMu.
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KaTymKa C aKTUBHBIM COITPOTHUBJICHHUEM Ru HHAYKTHUBHOCTBIO L COCIMHCHA

IMOCJICAOBATCIIbBHO C KOHACHCATOPpOM Cu IMOJKIYCHA K UCTOYHHUKY IICPCMCHHOI'O

HaIIPsAKCHUA C yacroroi fu AMIUIMTYAHBIM 3HAYCHUCM HAIIPSAKCHUA Um.OHpeI[eJ'H/ITC

I[GﬁCTBYI-OHIGC 3HAYCHUC TOKaA, ITOJIHOC COIIPOTHUBJICHUC ICIIH, IIOJIHYIO, aKTUBHYIO U

PEaKTUBHYIO MOIIHOCTH. [loCcTpoliTE BEKTOPHYIO AUAarpaMMy TOKOB Y HaIIPSKEHUM.

3HaveHHs MapaMeTPOB IO BapUaHTaM MPEACTABICHBI B Ta0Ouel 2.

Ta6muma 12 —ITapameTpsr.

Bapuant R, Om L, m['a C, Mx® Um, B f, T
1 100 30 60 220 50
2 20 50 25 160 300
3 80 10 4 20 1000
4 50 5 0,4 300 4000
5 10 5 10 30 500
6 2 4 8 5 200

3ananue 5. AHAJIU3 MapaMeTPOB NPH Pe30HAHCE HATIPSKEHUI

OnpeHeJmTe HCU3BCCTHLIC IIAPaAMCTPbI HCpEl?»BGTBJ'IGHHOﬁ LCIIN IIpH pa60Te OcIIn B

peXUMeE pe30HAHCA HANPSHKEHUN. 3HaUEHU MapaMeTpoB JlaHbl B Tabuue 13.

Ta6numa 13 — [TapameTps! 1iemu.

Bapuant | R, [L, |[C, |Um |lpes, |S, |P, |Quo |Qco, | o, Ur, | Uc, | UL,
Om [M[H|Mk® |B |A |BA|Br |BAp | BAp | I B |[B |B
1 * 110 |10 | * | 25]500]| * * * * * * *
2 5 * 6 4 * * * 64 * * * * *
3 * * * * 10530 | * * 240 | 100 | * * *
4 4012002 | * [ = [ = J380] * [ * | > [ =] =*]~=
5 * * * * 122 * |55 * * 11500 * |450 | *
6 * 180 | * [20 * [ *Ta[ =~ > [ = [ =1]~=T400
3ananue 6. BoinosiHeHne pacyeTa pa3BeTBJICHHON e
NnepeMeHHOro TOKa
Onpenenure [EUCTBYIOLIME 3HAYEHUS] TOKOB BO BCEX BETBSIX, AKTHUBHYIO,

PEaKTUBHYIO U MOJHYIO MOIIHOCTH, COS(, IOCTPONUTE BEKTOPHYIO AUATPAMMY, €CIIU
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pe3ucTop ¢ conpotuBieHnueM R = 24 Owm, kaTyiika ¢ MHIYKTUBHOCTh L = 15,9MI'H u
KoHeHcaTop ¢ eMKocThio C = 15 MKk® MOAKIIOYEHBI MapaieIbHO HCTOYHUKY C

aMIUTUTYAHBIM 3HaueHreM Hanpsikerus Uy = 70 B u wacroroit f =400 I'm.

3anaﬂne 7. Ananu3 mapaMmeTpoB €I IIPU PE30HAHCE TOKOB.

Karymika ¢ ungyktuBHOCThIO L = 120 MI'H 1 koHzneHcaTop ¢ eMKOCThi0 C = 25 MKD
COEJIMHEHBI TapAJIJIEIbHO U MOAKIIOYEHBI K UICTOYHUKY EPEMEHHOTO TOKA C
NEeUCTBYIOMMM 3HaueHueM HanpspkeHust U = 75 B. Onpenenure pe3oHaHCHYIO

qacToOTy U I[CﬁCTB}HOH.[HC 3Ha4YCHUA TOKOB B BETBAX.

3aganue 8 IloaroroBka Kk jadoparopHoii padore Ne7

«HccnenoBanue ueny nepeMeHHOr0 TOKAa ¢ peajibHON KaTylIKOW»

Xoxa padoThi:

1)BHUMAaTEIBHO MPOYUTANTE TEOPETUICCKUI MaTepHall.
2) CocTaBbTe NEpEUEHb BOIIPOCOB MPENOIABATEIIO 10 MaTepUaly, KOTOPBII ObLI
HEIOHSTEH.
3) OTBeThTE HA BOIPOCHI:
1. B yem oTiinune «peanbHON» KaTyIIKH HHAYKTUBHOCTH OT UAEATIBbHOM?
2. MOHO 1 U3BMEPUTH UHIYKTUBHOE HANPSIKEHUE?

Pexomenoyemas numepamypa:
1) MeTtonuueckue peKOMEHIAlMU 10 BBIMOJHEHUIO Ja00PaTOPHBIX PadboT Mo
y4eOHON AUCIUIUIMHE « DNEKTPOTEXHUKAY JIJIsl CTYJAEHTOB crernuanbHoctu 15.02.07
ABTOMaTH3aIMS TEXHOJIOTUYECKUX POLECCOB U MPOU3BOJICTB (11O OTPACTSIM)

(6a3oBas moaroroBka), ¢.30 - 35.
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3ananme 9. IloaroroBka Kk jJadopaTopHoii padore Ne§

«HMccaenoBanmne uemnu MEPEMECHHOI'0 TOKA C p€aJbHBbIM KOHACHCATOPOM)

Xoxa paboThi:
1)BHuUMaTeIbHO NPOYUTANTE TEOPETUUYECKUI MaTepua.
2) CocTaBbTe IEpEUYEeHBb BOIIPOCOB MPEMOIABATENIO 10 MATEpUAITy, KOTOPBINA ObLI
HETIOHSATEH.
3) OTBeThTE HA BOIIPOCHI:
1. KoneGanust kakoi 3HEPTUU MPOUCXOAST B KOHACHCATOPE, BKIIOYEHHOM B IIEITh
MEPEMEHHOT0 TOKa?
2. KakoBa BeJIM4MHA CPETHETO 3HAYEHHSI MTHOBEHHOW MOIIIHOCTH 3a IEPUOJ B LIETH C
UJI€aJIbHON €MKOCTBIO?

Pexomenoyemasn numepamypa:

1) MeTtonuueckue peKOMEHIAllMU 10 BBIMOJHEHUIO Ja00OPaTOPHBIX PadoT MO
y4eOHOM TUCHUIUINHE « DIEKTPOTEXHUKA» JUIsl CTYACHTOB crenunanbHoctu 15.02.07
ABTOMAaTH3AIMs TEXHOJIOTUUECKUX MPOLIECCOB U MPOU3BOACTB (IO OTpacisiM)

(6azoBas moaroroska), ¢.35-39.

3aganue 10. IloaroroBka k jJaboparopHoii padore Ne9
«HccnenoBanne Hepa3BeTBJIEHHOI eNU € MOC/IEA0BATEIbHBIM COeTHHEHUEM

AKTUBHOI'O COIMPOTUBJCHHUS, KATYIIKN 1 KOHACHCATOpPa»

Xoxa padoThi:
1)BHUMATEBHO IPOYUTANTE TEOPETHUSCKUI MaTEpUAaL.
2) CocTtaBbTe TIepeueHb BOMIPOCOB MPEMO/IABATEIIO 110 MAaTEPHAITY, KOTOPBIA ObLI
HETIOHSITEH.
3) B nenb nepeMeHHOro TOKa BKJIFOUYEHBI MTOCJIEI0BATEIBHO KaTyIIKa UHIYKTUBHOCTH
1 KoHAeHcaTop. [IpuBeauTe BEKTOpHBIE AUArpaMMbl HAPSDKEHUM LIETIH, €CIIU
XapakTep MOJHOr0 COMPOTUBIIECHUS LEMU:

a) aKTUBHO — UHIYKTUBHBIN;
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0) aKTUBHO —€MKOCTHBIH.

Pexomenoyeman numepamypa:
1) MeTtonnueckue peKOMEHIallMM 10 BBIMOJHEHUIO JA00OPaTOPHBIX PadoT Mo
y4eOHOM TUCHUIUTHMHE « IJEKTPOTEXHUKA I CTYACHTOB crenuanbHoct 15.02.07
ABTOMAaTH3aIMS TEXHOJIOTHUYECKUX MPOLIECCOB U MPOU3BOACTB (11O OTpacisiM)

(6a3oBas moaroToBka), ¢.39 - 45.

3ananue 11. IloaroroBka k Ja6opaTopHoii padore Nel0

«HUccaenoBanue JICKTPUYECKON LENH B PeKUMeE PE30HAHCA HATIPSAKEHUIN»

Xoxa padorhi:

1)BauMarenbHO poYUTaiTe TEOPETUUECKUIM MaTepual.
2) CocraBbTe MEpPEUYECHb BOIMPOCOB IMPENOJABATENO [0 MaTepuany, KOTOpPbIA ObuI
HETOHSITEH.
3)OT1BeTHTE HA BOMPOCHI:
1. Kakue rpauku Ha3bIBalOT «PE30HAHCHBIMH KPUBBIMI)?
2. Kak 1o «pe30HaHCHBIM KPUBBIM» OIPEIEIUTh IapaMeTpbl LENU B PEKUME
pE30HaHCa HAIIPSKEHNN?

Pexomenodyemas numepamypa:
1) Meroanueckue pEeKOMEHAALMU MO BBINOJHEHHIO JAaOOpaTOPHBIX padoOT Mo
y4eOHON TUCITUTIINHE « DJICKTPOTEXHUKA» I CTYASHTOB crenuanbHoctu 15.02.07
ABTOMaTH3aIMsA TEXHOJOTMYECKUX MPOLECCOB M IPOU3BOJCTB (mo oTpacism)

(6a3oBast moaroToBKa), ¢.45 - 49.

3ananme 12. IloaroroBka k jJa6opaTopHoii padore Nell

«HUccnenoBanne 3JIEKTPUYECKOM 1N B PeKUMeE PE30HAHCA TOKOBY

Xoxa pa6oTsi:

1)BHUMATENBHO POYUTANTE TEOPETHUSCKUI MaTEpUalL.
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2) CocTaBbTe MepeueHb BOIMPOCOB MPEIOABATEII0 M0 MaTepHally, KOTOPBIA ObLI
HETMOHSITEH.

3) Karymika uHIyKTUBHOCTH U KOHJEHCATOP BKJIIOUEHBI B 1I€Mb IEPEMEHHOTO0 TOKa
napayienbHo.  [IpuBenuTe BEKTOpHbIE JUAarpaMMbl TOKOB, €CJIM  U3BECTHBI

COOTHOHICHHUA MCKAY PCAKTHUBHBIMHU ITPOBOJUMOCTIAMMU:

a) BL>Bc
6) Bc>B.
B BL=Bc

Pexomenoyemas numepamypa:
1) Meroauueckue pEeKOMEHAALMU IO BBINOJHEHHIO JaOOpaTOPHBIX padoOT Mo
y4eOHON TUCHUIUIMHE «IJIEKTPOTEXHUKa» ISl CTYAEHTOB creunanbHoctu 15.02.07
ABTOMaTH3aIMs TEXHOJOTMYECKUX MPOLECCOB M IPOU3BOJCTB (mo oTpacisim)

(6a3oBas moaroroBka), ¢.49 - 55.

Tema 4.3 CumMBoOJIMYECKHIA  MeTOJ pacyeTa JIeKTPUUECKUX
nernei nepeMeHHoro ToKa.
Heab paéoTbl: 3akperyicHUe 3HaHUH 10 MPEICTABICHUIO (PU3NUECKUX BEIIUYUH

KOMIUICKCHBIMHA YUCJIaMHU U METOJUKAM pacucTa.

3ananmue 1. IloaroroBka K TeCTHPOBAHUIO

Xoxa padoThi:
1) TToBTOpHTE MPONACHHBIN MaTEpUa.

2) OTBeThTE Ha BOIPOCH TecTa «KOMITIEKCHBIC TTapaMeTPhl JIEKTPHYSCKOM HIEITHY

Tect «KommnekcHbie mapaMeTpbl 3JEKTPUUECKON LIETTN

1. Cymma 08yx komnaekcnoix uucen ( 6+j0) +(4—j8) =....

a) 2+38
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0) 10 +38

B) 10-j8

2. Ilokazamenvnan popma komniekcnozo uucaa (4+j3) ...
a) 4e737°

6) 5e/37°

B) 5e /51

r) 5e/5°

3. Komnnekc noinozo conpomuenenusn npuemuuxa (Om), eciu e2o akmuenoe

conpomuenenue R=8 Om, peakmusnoe conpomuenenue X, =6 Om ....

a) 68

0) 6+;8

B) 8—j6

r) 8+j6

4. Ancebpauueckasn popma (A) komnnexca moxa I =50e73%4 - ..
a) 43,325

0) 43,3+j25

B) 25433

5. Komnnexcwot ¢paznvix 3/[C mpexghaznoii cucmemot npu npamoii ROC1€006amenbHOCmu

uepeoosanus gasz:
a) E,=E
EB = E gJ120°
EC -E e—j120°
6) E,=E
Ep =E e=/120°
Eo=E e7Jj240°
B) E,=E e7/120°
Ep =E e J240°
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Ep = E em/360°

6. Yzon nosopoma eexmopa (2pad.) npu ymuosceHuu 6eKmopa Ha -j -...

a) 90°
6) -90°
B) 180°
r) -180°

2T

7. Y2011 nogopoma eexmopa (2pad.) npu ymuodcenuu eekmopa na €’3 - ...
a) MPOTHUB YacoBOM cTpesiku Ha 120;

0) mo yacoBoii crpenke Ha 120;

B) 110 4acoBOM cTpenke Ha 240;

T') MPOTUB YacOBOM cTpesku Ha 240.

8. Kakxas 3anuce Komniekca nojiHo20 CONPOMUGIEHUA IJIEKMPUUECKOI UEnU He 6ePHA, eclU
R=10 Om, X_. =10 Om u conpomuenenusa coeounensvt nociedosamenbHo?

a) Z=10\2 ¢ Om

6) Z = 20e/*5° Om

B) Z = 10/2e/4%° Om

r) Z=10+ 10 Om

1) Z = 10v/2(cos 45° + sin 45°)Ou

9. Komniekc oeticmeyiouie2o 3HaueHus MoKa CUHYCOUOATbHOU YYHKYUU 8peMeHU
I =141 sin (wt - 120°) ...

a) [ = 141y/2e77120° A

6) [ =100e7/120°A
. 141

B) I = E A

r) [ = 141e7/120°A

n) [ = 141e7/(@t=1209 A

10. Cunycouoanvhasn gpynkuyusn epemenu, npedcmagieHHaAs KOMNIAEKCHHIM OeliCEYIOUUM
snauenuem nanpaxncenusn U =-30 + j40 B.

a) u = 502 sin(wt + 53,1°) A
6) u = —30v 2sin(wt + 40°) A
B) u = 502 sin(wt — 126,9°) A
r)u = 502 sin(wt + 126,9°) A
o) u = 50sin(wt +126,9°) A
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3ananue 2. BolnoiHeHNe pacuyeTOB KOMIUIEKCOB CONPOTHUBJICHHH

0XHO(A3HOM LeNH MEePEMEHHOI0 TOKA

Breimosnnure PaCuCT KOMIIJICKCA ITOJIHOI'O COIIPOTUBJICHUA CIIOKHOM OCIIn

nepeMeHHoOro Toka. Cxema 1enu npeIcTaBlIeHa Ha PUCYHKE 22, BApUaHThI 3a1aHUI B

Tabmune 14.

Tabnuna 14 - BapuaHThl 3aaHUA.

Pucynok 22 — Cxema nenu.

Komrmiekcsl Howmep BapuanTa

CONPOTHUBIICHUI 1 2 3 4

Y4aCTKOB LCIIN
Z, 40 Om 40 Om 25+j140m | 25-j14 Om
Z, 6 + j4 Om 6 —j4 Om 50 Om 50 Om
Z, 12+j200m | 20+j12 Om 12-j200m | 12 -j20 Om
Z, 3-j10 Om 3+j10 Om 10 -j3 Om 10 +j3 Om
Zg 8 +j4 Om -j25 Om 14 + j8 Om -j60 Om
Zg J25 Om 8 +j4 Om J60 Om 14 + j8 Om

IIpumep. Bapuanrt 0.

Jlano:
Z,=8+j4 Om
=14+j8 Om
=3-j10 Om

N

N
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Z, =20+j12 Owm
Z,=25-24 Om
Z,=-j16 Om

Onpenenuts Z,,,,Z, R, X, ¢

Pacuer

1) Pacder HauMHAEM C CaMOT0 OTIAJICHHOTO OT BXOJIHBIX 3a)KMMOB ydacTka cd.
Yy4acTok coaepKuT ABE NapasuielibHble BETBU. KoMIUIEKC SKBUBAJIEHTHOTO
COITPOTHUBIICHUS BETBU C JBYMSI COITPOTUBIICHUSA

2,5 =2, +2, =20+j12+25-j24 =45-j12 Om

Ly}

12
7 |::| 7 ﬁ:me Jarctg4—5:46,57 15 O

d

Komriiekc SKBHBaJICHTHOTO COIMIPOTHUBJICHUA y4aCTKa cd

L _ZsxZ, _4657exi6e ® 74512 745100 1%
456 Z45 + ZG 45— 112— 116 \/E N (_300)2ejar°t9%) 54’Oe7j33,7

= 13,8e HOCi%D = 13 8e 1 Oy
Z 4, =13, 8[ cos (-71, 3) +] sin (-71, 3)] =4, 42-j13 Om

2) Haueptum cxemy 3JCKTPUYECKOM 1T, MTOCIIC 3aMEHBI TPEX COMPOTHBIICHUI

OIHHM.
L
z
L 1 B
S R
1
[

d

Ha yuactke bcd conporuBnenus coeqHeHsI mociaenoBaTeabHo. KoMruiekce
SKBUBAJICHTHOTO COMPOTHBIICHUS y4acTKa
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Z3456=23+2Z456=3—-j10+4,42-j13=7,42—-j23 Om

Ha yuactke ab conpoTuBienus coequHEHbI TapauIeIbHO.

— Zl'ZZ
-t Z,+Z,
21 =
(8+j4)A4+ j8) 72+ )56+ j64—32 40+ j120 /40 +120% 4  1265eC
8+ j4+14+ j8 22+ j12 22+ j12 Tan jlzzejamgg 251e%%°
=5¢e* Om

Z,, =5(cos43°+jsin45°) =3, 66 +j3, 4 Om

3) Haueptum cxemy 3JEKTPUYECKOH IIETTH, TOJIyYECHHYIO B PE3yJIbTaTe
SKBUBAJICHTHBIX MTPE0Opa30BaHU, MPOBEICHHBIX HA JBYX Y4acTKax.

Co
o

HonyquHaﬂ LCIIb COACPIKUT ABA YI4CTKad, COCAMHCHHBIC ITOCICA0BATCIIBHO.
Kommiekc 3KBUBaJICHTHOTO COIIPOTHUBJICHUS LICIIN:

Z,=2Z12%2Z3456=3,66+)3,4+7,42—-j23=11,08—-j19,6 Om

19,6
arctg

11,0’8 - 22’ 5 e-j59

Z,= 1108 + (-196)%¢

OtBet: Moaynb nosnHoro conpotusiienus Z =22, 5 Om
AxkTuBHOe conpoTtuBienne R =11, 08 Om
PeakxtuBHoe conporusnenne X =-19,6 Om
Havanpnas ¢aza ¢ =-59°
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3ananne 3 BoinosiHeHne pacueTa KOMILUIEKCHBIX TAPaMeTPOB

0AHO(A3HOM LeNH MEePEMEHHOI0 TOKA

Beimonnaute pPacucT KOMIIICKCHBIX IIapaMCTPOB OIIHOCI)a?)HI)IX ueneﬁ, CXCMbI

KOTOPBIX MPEJCTABIEHBI HA PUCYHKAX 23 U 24 B COOTBETCTBHH C 3a/IaHHBIM

BAPUAHTOM.

Pucynok 23 - Cxema 1

Pucynok 24 — Cxewma 2.

Tabnuua 15 - [TapameTpsl cxemsl 1 .

Ne ITapameTpsl
Bapuanra

1 Z = (6-j20,5)0m
li=2e™ A Z, =8+ i6)On

2 1, =5¢1°A

3 Zy= (24+ j18)Om
U: =160¢°B

4
U, =100e" B
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Tabnuma 16 — ITapameTpbl cxemsi 2.

Ne [TapameTpsI
Bapwuanra
5 ) . — -
I, =21 A Z, =3+ J35)Om
Z,=(6+j8)Om
6 L] .OD PE—
I, =5e"" A
Zy = (7+ j15)Om
7 U =100e/* B
l é =(13- j2)Om
8 . N
U, =200e" B

IIpumep. B cets HanpsikeHueM U =120B u yactotoi S0I'1 BKIIFOUeHAa MHIAYKTHUBHAs
Karymka conpotusiieHneM R = 120M u uHAaykTUBHOCTRIO L = 66,2MI'H (pucyHOK
25). OnpenenuTh KOMIUIEKC TOKA, HAMPSDKEHUS HA YYacTKaxX I[N, TOCTPOUTH

TPEYTOJIbHUKU COTIPOTUBIICHUHN U HAIIPSKCHUM.

Zy,

Pucynox 25 — Cxema KaTymiku.
Pacuer.
1) HHAYKTHBHOE CONMPOTUBIICHUE KATYIIKH
X, =Lw=66,2-10"-2-314-50=20,80m
2) KoMIutekc conpoTUBIICHHS KaTYIIKH
Z=R+ jX, =12+ j20,8=24e'® Ou

3) Tak kak HayanbHas ¢a3a HaNpsHKEHUsS HE 3aaaHa, BbIOMpaeM y, =0, Toraa

KOMIUIEKC HATPSKCHUS
U =120e'°B
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4) Komrmieke Toka KaTyIIKy 1o 3akony Oma

e 1) jo -
I ZHZLQD:%*JGO A
Z 24

5) HanpsokeHue Ha aKTUBHOM COTIPOTUBJICHUN

U, = I-R =571 .12-60e 1 B
6) Hanpspkenue Ha peakTHBHOM CONPOTHBICHUN
Uaw =I- X, =5e% -208¢% =104’ B

7) Ha KOMIUIEKCHOH TUTOCKOCTH TIOCTPOMM TPEYTOJLHUK COMPOTUBICHUN
maciutadbe Mg = 6 Om/cm

v

8) Ilo Bropomy 3akony Kupxroda HanpspkeHHe Ha 3aKUMax IeTH U.ac =120e'°B
Uac=Uab+U bc
Uab=104"8  Ubc=60e B

Bekrop kommiekca Toka | =5¢7'% B moctpoum B MacmTabe M| = 1A/cM, HadanbHas

¢daza Toka y, =-60". BekTop akTuBHOrO HanpsbkeHus U bc coBmanaer no ¢ase ¢

TOKOM, TIO9TOMY Ha HarpasiieHue Toka B Macimrtadbe My = 30 B/cm oTkiagsiBaem

BekTop U bc. M3 KoHITa BEKTOpa aKTUBHOTO HANIPSHKCHUS TIEPIICHIUKYIISIPHO BEKTOPY

TOKa OTKJIa/IbIBAEM BEKTOP peakTUBHOro HampsikeHuss U ab= jX | . Cymmoii
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sBnseTcs Bektop Uac ¢ HayanbHoi Ga3oi y, =0 Bektop U =120e'° nexur Ha

JIEUCTBUTEIHLHOU OCH.

3ananue 4. IloaroroBka K TeCTHPOBAHHUIO.
Xoxa padorhI:
1) TToBTOpHTE MPOWICHHBII MaTEPHAIL.

2) OTBeThTE Ha BOMPOCHI TecTa «PacueT KOMIUICKCHBIX TapaMeTPOB)

Tect «PacueT KOMILUIEKCHBIX ITApaMETPOBY

1. Komnnexc nonnozo COnpomuejieHuAaA yenu U KOMRNJieKc ROJIHOU mougHocmu , eciu

Komnexc moxa I =4 €/3°° A u komnnexc nanpancenus U =220 e /B - ...

a) 55e7/5°°0Om; 880 e/°°°BA;

6) 55e7/12°°0Om; 880 e /90" BA ;

B) 55e/120°0Om; 880 e /120°BA;

2. Komnnexc nonnozo conpomuenenus uenu Z 3(0Om) ¢ nociedosamenbHvim coeOuHeHuem

08yx npuemuukos, Z 1=34—-j250m u Z>=16+j550m- ...
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a) 50— 25

0) 18+ 30

B) 50 +j 30

3. Komnnexc nonnozo conpomuenenusn yenu Z 3(Om) ¢ napanienvHolm coeOuHeHUuem 08yx
npuemHukos, Z1= —j250m u Z;=16+j250m- ...

a) 16§25

0) 16 +j25

B) 37,525
r) 37,5 +j25

4, Komnaexcot ¢paznvix I/IC mpexgasznoit cucmemvl npu npamoil nocied06ameibHOCmu
D pu np.
yepedosanus gasz:
a) E4=E
- i120°
Eg =E ¢’
fio= E e~120°
6) E,=E
Ep = E e~120°
fie=E 124"
B) E,=E e J12*°
Ep = E e~/240°
fo=E eJ360°

2T

5. Yzon nosopoma eexmopa (2pad.) npu ymuoxcenuu 6ekmopa na €3 - ...

a) MPOTHB YacoBo# crpenku Ha 120;
0) no yacoBoii ctpenke Ha 120;

B) 110 4acoBOM cTpenke Ha 240;

I') IpOTHUB YacoBoM cTpesiku Ha 240.

6. Komnnexc conpomuenenus nompebumens nepemennozo moxa Z =15e7°°° Om,
oeiicmeyrouee 3nauenuu moxa I = 2,83A. Onpedenume evipasricenue M2HOBEHHO20 3HAUEHUS
Hanpax)cenusa U, NPUHAG HAYAIbHYIO (ha3y moka Yi=18°...

a) u=42,5sinwt B

6) u = 60sin(wt —108°) B
B) u = 60 sin(wt — 72°) B
r)u = 42,5sin(wt — 72°) B
m)u = 60sin(wt —108°) B
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3aganne S. BoinosiHeHHe pacyeTa KOMILUIEKCA MOLIIHOCTH
0XHO(A3HOM LeNH MEePEMEHHOI0 TOKA

BrimonHuTe pacuer KOMIUIEKCa MOIHON MOIITHOCTH /IS 1IETH, CoJIeprKalien
AKTUBHOE U PEAKTUBHBIE COMPOTUBIICHUS, CXEMa KOTOPOIl IIPEeICTaBICHA Ha PUCYHKE
26. [TapameTpsl 11enu JyIsi BapUAHTOB 3aJaHUM MpeCTaBIeHbl B Tadiuie 17.

— Y Y

- R X1, XC
6

A

Pucynox 26 — Cxema omHo(ha3HOM 1IeTH

Ta6nuna 17 — [Napametpsl ogHO(]a3HOM 1IETIH.

No [TapameTprl
BapHanTa E R XL | Xe
[B] [Om] | [Om] | [Om]
1 L2773 40 80 50
2 127e53% 30 50 80
3 220e7i8Y 60 120 40
4 220e45% 80 60 120
5 220e 777 30 80 80
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Paszgea S. Tpexdasubie uenu

Tema 5.1 Tpexda3zubie cUCTEMBI.
Henb padoTsbl: 3aKperieHNE 3HAHUI M0 yCTPOMCTBY U METO/IaM pacyeTa napameTpoB
Tpex(a3HbIX CUCTEM.
3aganme 1.IToaroroBka K KOHTPOJIIO 3HAHUI
Xox padoThI:
1) IloBTOpHTE MPOMACHHBIA MaTEpHUAIL.
2) OtBeThTe Ha BONPOCH! TecTa « TpexazHbie CHCTEMBDY.

Tect «Tpexdazubie cUCTEMBD.

1. Cnocoé coeounenus ¢paz cenepamopa u nazpysxu ...

2. Benuuunwt nuneitnvix moxos l, (A) npu cummempuunoit nazpysxe Ro= 55 Om,
COCOUHEHHOU mPeYyZoIbHUKOM, ecau JuHnelinoe nanpaxcenue mpexgaznoit yenu Uy =380 B

a) 6,9
0) 12
B) 8

3. @opmynsl pacuema MougHOCmel MpPexhaznoil yenu npu CUMMEmMPUUHOI HAZPY3Ke ...

a) P=3Po
6) S=3 Uslo
B) S=+3 Uslo
r) S=+3Ulx

4. Benuuuna moka I\ (A) 6 HeiimpansHoM nposode npu cUMMEmMPUYHOU HaAzpy3Ke ..

5. Hazeanusa neumpanvnozo npoeooa ...
a) HyJIEBOM.
0) JTUHEHHBI.
B) 0OpaTHBIi
r) OpsiMoi
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3ananme 2.IlpeacraBiieHne napaMeTpoB Tpex(pasHoi

nenu KOMIVICKCHBIMHA BCJIMYUHAMM.

JlI1s1 CMMMETpUYHOW HArpy3KH, COEIMHEHHOMN 3BE3/101

a) mano Uy =380 B, Zo = (95 +j55) Om; onpenemmute la, Ig, lc.
6) mano Uy =380 B, I, =22/ A, W,a = 0, onpenesure Zo, Po, Qo,So -

Tema 5.2 Pacuer Tpex¢a3sHoil nenu npu coeJuHEHUN
HCTOYHUKA U IPUEMHHMKA 3Be3/101.
Heab padorbi: AKTyanu3anus 3HaHUH — (PU3MUECKHUX MPOLIECCOB B ANEKTPUUYECKUX
Hemsix Tpex(a3Horo MEepEeMEHHOIO0 TOKa W METOJOB H3MEPEHHs M pacyuera

rapamMeTpoB YEThIPEX MPOBOJHOMN Tpex(da3zHOM 1ernH.

3ananue 1.BbinoJiHeHHE pacyeTa TOKa B HEHTPAJIbHOM NMPOBO/IE
METOAO0M BEKTOPHBIX JHATPAMM.
B detbipexnpoBoiHyI0 Tpex(a3zHyto ceTh BKJIIOUEHA PABHOMEpPHAsI aKTUBHAs
Harpyska, uMmeromias conpotusieHus B pazax A, B u C coorBerctBenHo 20, 40 u 10
Om. Onpenenure Toku B (ha3ax U TOK B HEUTPATHHOM MPOBOJIC, €CIIH JICUCTBYIOIIEE

3HavYeHue JuHelHoro Hanpspkenus U, = 380 B.

3ananue 2.BpinoJiHeHHe pacyeTa napaMeTpoB Tpex(a3HO Lenu Npu
COCIMHEHHUH 3Be3/10M.

B TtpexdazHyto ueThlpexnpoBOJIHYIO Tpex(azHyl CeTh C AeHCTBYIOLIUM
3HauYeHHUEeM JHHeitHoro HamnpstkeHuss U, = 220 B BkitoueHsl J1amMmbl HakaauBanus. B
Kaxayto (a3y BKIIOYEHBI MapauiesIbHO MO 5 jJaMi MOIIHOCThIO o 60 BT kaxnas.
Onpenenure TUHEHHBIE TOKU, TOKM B (pa3ax U TOK B HEUTpPaJIbHOM IMpPOBOZAE B
paboueM pexuMe U NpU OOpbIBE OJHOIO M3 JUHEHHBIX MNPOBOAOB. BapuaHTbI

3aJaHui JaHbl B Ta0iume 18.
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Ta6nuna 18 — BapuanTsl 3agaHui.

Bapuant Jlunus oOpwIBa
1 A
2 B
3 C

3ananue 3.IloaroroBka k 1adboparopHoii padore Nel2
«HccaenoBanue Tpex(pasHOM LeNU MPHU COCAMHEHUHU 3Be3101»
Xoxa padoThI:

1)BHUMATEIBHO MPOYUTANTE TCOPETHUCCKUI MaTEpHUall.

2) CocTtaBbTe NEpEUEHb BOIIPOCOB MPENOIABATEIIO 10 MaT€pUaly, KOTOPBII ObLI
HETIOHSITEH.
3) OTBeThTE HA BOMPOCHI:

B xaxnyto u3 ¢da3 tpexdazHoi 1enu BKIIOUEHBI MapajljIeIbHO MO TP JIAMIIHI,
npudeM: B ¢aze A — amnbl MOIIHOCTHIO 110 60 BT kaxnast; B ¢haze B — MonHoCThIO
o 40 Bt kaxxnas; B ¢aze C — oana tamna momHocThio 100BT, 1BE 1amIibl
MOIIHOCTHIO 0 40 BT.

a) SBnsiercs nu Harpy3ka TpexdazHoit nenu cummerpuaHoi? [osicauTe.
0) Omnpenenurte BEIMUYMHY TOKAa B HEUTpaIbLHOM MpoBoje, eciu Ug = 220B.
Pexomenoyemas numepamypa:

1) Mertonuueckue peKOMEHJAIIMM TI0 BBIMIOJHEHUIO JTA0OPATOPHBIX PAbOT Mo
y4eOHON TUCHUIIMHE «DJIEKTPOTEXHUKA» M1 CTYJIEHTOB crnenuranbHoctu 15.02.07
ABTOMAaTH3aIMsl TEXHOJOTMYECKUX MPOLIECCOB U MPOHU3BOJICTB (Mo otpacisim)

(6a3oBas moAroTOBKA), €.56 - 62.

Tema 5.3 Pacuer Tpexda3sHoii nenu npu coequHeHUN
HCTOYHUKA U IPUEMHHUKA TPEYroJbHHUKOM.
Hean padorbl: AxTyanuzarus 3HaHUN  (PU3UUYECKHUX MPOIIECCOB B DIECKTPUUCCKUX
[emsix Tpex(a3sHoro TMEPEeMEHHOTO TOKa W METOJOB HW3MEPEHHMsT M pacuera

napamMeTpoB TPEXMPOBOAHON TpeX(azHoil LenH.
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3ananue 1. BoinosiHeHne pacuera napaMeTpoB Tpex(asHbIX Lene
IPU COCAUHEHUH TPEYIrOJIbHUKOM 10 BADHAHTAM.
K tpexdasHoii cetu ¢ AeHCTBYIONINMM 3HAYEHUEM JIMHEWHOTO HAMIPSKCHHUS
U, =220 B nogkitoueHa no cxeMe «TpeyrojibHUK» HECUMMETPUYHAS aKTUBHAS
Harpy3ka. MomntHocTH, moTpebsieMblie Kaxaoi (a3oii, ykazansl B Tadmuie 19.
Omnpenenurte AeMCTBYIONINE 3HAUCHUA (Da3HBIX U TMHEWHBIX TOKOB, IOCTPOUTE
BEKTOPHYIO IMarpaMMy TOKOB U HaIPSKEHU.

Tabnuna 19 — MomHocTh (ha3.

BapuaHTsl MomsocTH ¢a3, Bt

Pas Ppc Pca
1 660 1100 220
2 110 1100 550
3 330 825 1430
4 1760 660 825
5 396 990 1210
6 275 528 440

3ajganue 2. BoinosiHeHne pacueTa MOIIHOCTH TPex(a3HOM menu
IIPU CHMMETPUYHOM M HECUMMETPHUYHOM HArpy3Kax ¢as.

1) B tpexdasHyro ceTh BKIFOUECHA paBHOMEPHAs MHIYKTUBHAS HArpy3Ka,
COEIMHEHHAs 110 CXeME «TPeYyroJIbHUK». KoaduimenT MomHocT! Harpy3Ku
cos ¢ = 0,85, a norpebnsemas aktuBHast MoutHOCTH P = 1, 44 kBT. Onpenenute
JIMHENHBIN TOK U TOK B (pa3e, akTUBHOE U UHAYKTUBHOE CONPOTHUBIICHHUS, TOJTHYIO U
PEaKTUBHYIO MOLIHOCTH, OTpeOIsieMble HArpy3KOi, eciu JeiCTByIoIIee
HanpspkeHne B gaze Uy = 380 B mpu wactore f = 50 I'm.

2) TIpueMHHK JICKTPUIECKON SHEPTHUH COCTUHEH M0 CXEME «TPEYTOJIBHUK,
MOJKIIOYEH K TpeX(}a3HOU ceTH ¢ JEHCTBYIONTUM 3HAYEHUEM JTUHEHHOTO
Hanpspkenus U, = 220 B ipu wactote f= 50 I'u. B a3y AB BkiroueH KoHAEHCATOP
emkocThio C = 116 Mx®, B hazy BC — pesuctop ¢ conpotuBnenuem R =27, 5 Om, B
¢azy CA — karyuika ¢ uHIyKTUBHOCTBIO L = 87, 5 MI'H. Onipenenure neicTByronme
3Ha4YeHUs (Pa3HBIX U JIMHEHHBIX TOKOB, MOJHYIO, aKTUBHYIO U PEAaKTUBHYIO

MOIIHOCTH 1enu. [locTpoiTe BEKTOPHYIO AuarpaMMy TOKOB U HAIIPSKEHUU.
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3ananme 3.IloaroroBka k jadoparopuoi padore Nel3
«HccaenoBanue Tpex(pasHoON Henu MPHU COCAMHEHUH TPEYTroJIbHUKOM))
Xoxa pa0oThI:

1) BHUMAaTEIbHO IPOYUTANTE TCOPETUUCCKHUI MaTepHall.
2) CocTaBbTe MepeueHb BOIPOCOB IMPENOJABATENI0 M0 MaTepHally, KOTOPBIA ObLI
HEIOHSTEH.
3) OTBeThTE HA BOMPOCHI.
1. Tlom xakum HampspkeHueM okaxyTcs: gassl AB u CA mpu oOpbiBe JTHHEHHOTO
npoBoga A, eciim Uy = 380 B, B ciaydyae CUMMETpPUYHONH U HECHUMMETPUYHOM
Harpyske ¢asz?

a) Ras = Rca

6) R AB — ZRCA

C) R AB — 4RCA

Pexomenoyemasn numepamypa:

1) Meroauyeckue PEKOMEHIAIMK IO BBITIOJIHEHHUIO JIAOOPATOPHBIX PaboT 110
y4eOHON TUCHUIUIMHE «DJIEKTPOTEXHUKa» ISl CTYAEHTOB creunanbHoctu 15.02.07
ABTOMaTH3aIMs TEXHOJOTMYECKUX MPOLECCOB M IPOU3BOJICTB (mo oTpacisim)

(6a3oBas moaAroTOBKA), €.62 - 68.

Tema 5.4 Pacuer Tpex(dasHbIX Heneid B KOMILJIEKCHbIX BeJIMYMHAX.
Hean padorsl: [lomyueHne HaBBIKOB pacdyeTa KOMIUIEKCHBIX ITAPAMETPOB

TpexdazHoi 1enu.

3ananue 1. BoinojiHeHHe pacyeTa KOMIUIEKCOB NapaMeTpoOB
Tpex(da3Hoii Henu Npu pa3jMYHbIX PeKUMax padoThl.
Onpenenurte KOMIUIEKCHI ()a3HBIX TOKOB U TOKOB HEUTPAIIbHOM MPOBO/IE TIPU
HECUMMETPUYHON Harpyske (a3, eciu JeiCTBUTENbHOE HallpshKeHue (a3bl paBHO
220B. Cxema Tpexda3zHoH Lenu npeacTaBlieHa Ha PUCYHKe 27, BapUaHTbl 3alaHUi —
B Tabmme 20.
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c o
Pucynox 27 — Cxema TpexdazHoii memm.

Ta6muma 20 — BapuaHTsl 3a1aHUH.

No c
Bapuanra OIPOTHBIICHUSA

R, Om X, Om R, Om X, Om R, Om X, Om
1 — X. =125 30 X, =827 160 X, =120
2 60 X. =80 — | X =55 628 |
3 25 X, =46 196 X, =100 75 X, =805
4 75 — 69 X. =405 — X, =40
S 50 — 30 X, =825 — X, =55
6 100 X, =100 60 X =80 75 —

3ananme 2. [loaroroBka K KOHTPOJBLHOH padoTe
Xoxa padoThi:
1) TToBTOpUTE PO ICHHBIN MaTepHal.
2) BeimosiauTe 3ananus Bapuanta 0.
Bapuanr 0
3ananmue 1
Haiite onpezenenus (Ha3HOro U JIMHEHHOTO TOKOB. [IpuBeIuTE COOTHOIICHUS MEXIY

(a3HBIMU U TUHEHHBIMU TOKAMU MPU COEAMHEHUSIX «3BE3/1a» U «TPEYTOJIbHUK.
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3axanue 2

Hapucyiite cxeMy coeauHEHHS OOMOTOK T'€HEpaTtopa TPEYroJIbHHKOM, 0003HAYbTE
BCe 3aKUMEBI. OOBSCHUTE CITIOCOO COCAUHCHUS.

3aganue 3

da3Hoe HampspKEHUE Ha KieMMax CUMMETpudHou Tpexdasznoit nenu Ue = 220B.
Harpy3ka coemmHeHa MO cXeme 3Be3fa, IOJTHOE CONMPOTHBICHHWE OMHOW (Da3wl
Zo =40 Om, xodddunmeHt momHocTH CO0S @ = 0,75. OmnpenenuTh MONHYHO S,
akTuBHYIO P 1 peaktuBHyr0 Q MOITHOCTH, TOTPEOIIIEMBIE TIETBIO.

3ananue 4

JluneliHOe HampsHKEHHE Ha 3aKUMax  YeTHIPEXMPOBOJHON  Tpexda3Hoi Ienu
Uz = 127 B. Harpy3ka (a3 aktuBHas, HecummeTpuuHasi: Ra = 10 Om, R = 40 Om,

Rc =20 Om. Haiitu dazubie Toku la, Is, lc, Tox B HeliTpasbHOM mpoBojie IN.

Pexomenoyemas numepamypa:
1)Meromuieckue pEKOMEHJalluu o OpraHu3alu BHEAYAUTOPHOU
CaMOCTOSITENIbHOM paboThl MO AMCHUILIMHE «DJIEKTPOTEXHHKA» JUIsl CTYAECHTOB
ciequanbHocT  15.02.07 ABTOMaru3amus TEXHOJOTMYECKUX MPOILECCOB U
MPOU3BOJICTB (110 oTpacisiM) (0a3oBasi MOJATOTOBKA), ¢.58-64.
2) KOHCIEKTHI CTY/IEHTA M0 JUCHUIUIUHE «DJICKTPOTEXHUKA»
Tema 5.5 Bpamaromeecss MArHMTHOE 110JIe, CO31aBaeMoe
Tpex(a3HbIM TOKOM.
Hean pabGorbi: 3akperyieHWE 3HAHUM O CYIIHOCTH (PU3MYECKHUX MPOLIECCOB MPH
BO3HMKHOBEHUH BPAIIAOUIErO0CsS MAarHUTHOTO TOJIS.
3ananme 1. IloaroroBka K KOHTPOJIIO 3HAHMM.
Xoa padoThI:

1) TloBTOpHUTE NPOIICHHBINA MaTepHall.
2) OTBeThTE Ha KOHTPOJIBHBIC BOIIPOCHI.

KoHTpoapHbIE BOIIPOCHI.
1. Kak nonmy4uTh Bpalaroiieecs MarHuTHOE 1oJjie IByX(ha3HbIM TOKOM?
2. Uro sBnsercs HEOOXOAMMBIM W JOCTAaTOYHBIM  YCIOBUEM  IOJYYEHUS

BpaIIaOIIerocss MArHUTHOTO TI0JISI B DJICKTPUYSCKOM MaIlInHe?
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3. JlaiitTe OOOCHOBAaHME BO3MOXHOCTH IIOJIyYE€HHUS BPALIAIOLIETOCS MarHUTHOIO
noJist?
4. KakoBO HalpaBJieHUE BPAIICHUS] MAarHUTHOTO MOJIS?
Paszpen 6. JiekTpruyecKue Lenu NpH NEePpHOAMYECKUX HECHHYCOMIAIbHbBIX
TOKaX U HaNpPsSIKeHUsiX.
Tema 6.1 Hecunyconnaabnbie nepuoanuyeckue I1C, HanpsiKeHUs
U TOKH B 3JIEKTPHYECKHX LeMsiX.
Hean padoThl: 3akpenieHne 3HaHui O CyITHOCTH (PU3UYECKHUX ITPOLIECCOB,
IPOTEKAKOLIUX B AIEKTPUYECKUX LETISIX TP BOZHUKHOBEHUM HECUHYCOUIAIBHBIX
3/IC, HANIPSKEHU U TOKOB.
3ananue 1. [loaroroBka K KOHTPOJIIO 3HAHUIA.
Xoa paéoThi:
1) TToBTOpUTE PO ICHHBIN MaTepHal.
2) OTBeThTE Ha KOHTPOJIBHBIC BOIIPOCHI.
KoHTpoJIbHBIE BOIIPOCHL.
1) I'te npUMEHSIOTCS TIEPUOINICCKIE HECHHYCOUJATBHBIC TOKH W HATIPSKEHHUSL.
2) IlpuurHBI BOBHUKHOBEHUS BBICIIUX TAPMOHUK B CETSIX IEPEMEHHOTO TOKA?
3) Pacckaxxute 00 OTpUIIATEILHOM BO3/ICHCTBHH BBICIIIUX TAPMOHHK Ha
o0opynoBaHue.
4) Yto npeacTaBiseT coOoi mpubop «AHATU3ATOP TaPMOHHUKY?
Tema 6.2 MaTeMaTH4yecKoOe ONNMCAHUE HECHHYCOMAATbHBIX
NEePUONYECKHX CUTHAJIOB.
Heanb padorbi: OCBOCHNE METOAUKH OMUCAHUS HECUHYCOUIAIbHBIX EPUOIUUECKUX
CUTHAJIOB.
3ananue 1. [loaroroBka K KOHTPOJIIO 3HAHUI
Xoxa padoThi:
1) TToBTOpUTE PO ICHHBINA MaTepHal.
2) OTBeThTE Ha KOHTPOJILHBIE BOIPOCHI.
KoHTponbHBIE BOIIPOCHI

1) Yro Ha3bIBAIOT «psagoM Dypbe»?
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2) 3anumute psg Pypre.

3) IlpuBeauTe mpUMep JICKTPUUSCKUX CUTHAJTIOB, OMIUCHIBACMBIX (DYHKITUCH,
CUMMETPUYHON OTHOCUTEIBHO OCH OpJIMHAT.

4) TlpuBemuTe MPUMEP JICKTPHUSCKUX CUTHAJIOB, OIMMCHIBACMBIX (DYHKITUCH,
CUMMETPUYHON OTHOCUTEIBHO Hayajia KoopaAuHat? JaiiTe aHaIMTHYECKYIO
3aMuch Takou (QYHKIUU.

5) I'paduk kakoi GyHKIIUH, pa3I0KEeHHOH B psia Pypbe, COAEPIKHUT TOJIBKO

KOCHHYCOUBI ¢ HeUeTHbIM HoMepoM? Hapucyiite rpaduxk.

Tema 6.3. JInHeiiHbIe HeNH NPU NEPUOTHUICCKHX
Hecunycouaaabubix J/C.

Heanr padorbi: Pa3zBurtre ymMeHu pacyeTra JIMHEHHBIX LENEH MPU NEPUOIHYECKUX
HECHUHYCOMIAJIbHBIX TOKaX U HAIPSKEHUSIX.

3aganue 1. BoinmosiHuTe aHAJIU3 JIMHEHHBIX Lenedl NpH MepPUOAMYECKHX
HECMHYCOUJIAJIBbHBIX TOKAX M HANIPS/KEHUSX, PEeLIeHHe 32/1a4 10 00pa3my

Karymika ¢ aktuBHBIM conpotuBieHreM R = 18 Om u unayktuBaocteio L =0,
0383 I'n coenuHeHa nociieoBaresbHO ¢ KoHaeHcatopoM C = 88,5 Mk®. Ha 3axxumax
nenu aerictyer Hampsbkenre U = 200+ 300sin 314t +150 sin 3-314t . Haitnure

BBIPpAXKCHHUC AJII MTHOBCHHOI'O 3HAYCHHA TOKA B ICIIH.

Tema 6.4 HetuHeiiHbIe HeNH NPU NEPUOAUIECCKHUX CHHYCOMIATBHBIX
TOKAX U HaNPS:KEeHUAX.
Hean: 3akperieHue 3HaHUM O CYIIHOCTH (DPU3UYECKHUX MPOIECCOB, MPOTEKAIOIIUX B

QJICKTPHUYCCKUX LCIIIX U MCTOA0B U3MCPCHUA U pacdCTa IapaMCTpPoOB.

3amanue 1. [loaroroBka kK KOHTPOJIIO 3HAHUI
Xoa paéoTbi

1) [ToBTOpHTE NPOMICHHBII MaTEpUAL.

2) OTBEThTE Ha KOHTPOJILHBIC BOIPOCHI.

KoHTpoabHBIE BOIIPOCHI.
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1) IepeuncnuTe HENWHEHHBIC PEAKTHBHBIC DJICMEHTHI.

2) ITlepeuncianre HHEPIUOHHBIC AIIEMEHTHI C HEJIMHEHHBIMU COTIPOTHBIICHUSIMU
3) I'me mpUMEHSIOTCSl aKTHBHBIE H PEAKTHBHBIC JJIEMEHTHI?

4) Kaxkwue BbI 3HaeTe OC3MHEPLUUOHHBIC HEITMHEHHBIC DIIEMEHTHI?

5) Kakwue pexxrMbl HETMHEWHBIX METIEeH CO3af0TCS CIICIIHATBHO?

6) B dem 3akimrouaercs BpeaHbIH 3((EeKT HEMMHSHHOCTH?

7) Kakwue cBOHCTBA pealn3yroT AJIEMEHThI C HECHMMETPUYHBIMU

XapaKTEepUCTUKAMU?

3ananue 2. IloaroroBsrech K jJadoparopHoi padoreNel4 «McciaenoBanme

XapaKTepa nmnorepb MOIHOCTH B KaTYHIKE € (l)QppOMaI‘HI/ITHLIM CEPACHHUKOM».

Xoxa padoTbl
1. BHUMaTenbHO MPOUYUTANTE TEOPETUUECKUN MaTepHall.
2. CocTaBbTe MepeyeHb BOIPOCOB MIPETNOIaBATENIO [0 MaTEpHUaITy, KOTOPBIN
OBLIT HETIOHATEH.
3. OtBetbTe Ha Borpoc: «Kak BrnuseT Bu heppoMarHeHruKa Ha BEJIMUYUHY

MOTEPH?»

Pexomenoyemas numepamypa:

1) Meroandyeckne PEKOMEHIAIMKA IO BBIMOJHCHUIO JIA0OPATOPHBIX PadOT IO
y4eOHON NUCIMIUIMHE «IJIEKTPOTEXHUKA» JJISI CTYACHTOB CIEIMAIBHOCTH
15.02.07 ABTomaTH3aliys TEXHOJOTHUYECKUX TPOIECCOB U MPOU3BOACTB (I10

otpacisMm) (0a3oBas MOATOTOBKA), €.68 - 72.

Paznen 7 IlepexomHblie mpouecchl B 3JIEKTPUIECCKUX HEMAX

Tema 7.1 OcHOBHBIE CBe/IeHUsI 0 MEPEXOAHBIX MpoIeccax.
Hear padorThl: 3akperyieHHWe 3HAHUW O CYIMIHOCTH (DU3WYECKUX IPOIIECCOB,
MPOTEKAOUIUX B DJIEKTPUUECKHUX LICTISIX.

3ananue 1. [loaroroBbrech K KOHTPOJIIO 3HAHUH
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Xoxa padoTbl
1) IloBTOpHTE MPOMACHHBIN MaTepHall.

2) OTBeThTE Ha KOHTPOJIBHBIC BOIIPOCHI.

KoHTposbHBIE BOIPOCHI.
1) Kakue pe>XxruMbl Ha3bIBAIOT YCTAHOBUBIIIUMUCS ?
2) Kakwue pexxrMbl Ha3bIBAIOT MEPEXOAHBIMU?
3) UTo HA3BIBAIOT «KOMMYTAIIUEI»?
4) Tlpu4uHBI TPYAHOCTEH MPH IKCIIEPUMEHTATBHOM U3yYCHUU MTEPEXOTHBIX
POIECCOB?
5) Chopmymupyiite 3aKOH KOMMYTAIIUU JIJIsl HHIYKTUBHOCTH.
6) ChopmymupyiiTe 3aKOH KOMMYTAIIHHU JIJIsl EMKOCTH.
7) PaccKkakuTe 0 COCTABISIONIMX ITEPEXOTHBIX IMPOIIECCOB.
8) Haspanue BpeMeHHOI XapaKTePUCTHKH TMEPEXOHBIX mporeccoB? Kak ee

paccuuTaTh?

Tema 7.2 AHaJIu3 nepexoAHbIX MPOLECCOB B KATYLIKE
HHIYKTHBHOCTH M KOHJEHcaTOpe.

Heap paGorei: 3akperieHUe 3HAHUNA (U3NYECKUX MPOIECCOB B INEKTPUUYECKUX
LEMAX NEPEMEHHOT0 TOKa U METOAOB MU3MEPEHUS U pacyeTa MapaMeTpoB; Pa3BUTHE
YMEHHH BBIMOJIHATh pacueT NEePEeXOJHBIX MPOLECCOB B aKTUBHO — €MKOCTHOM IIEMH;
aHAJIM3UPOBATh OCHOBHBIE MMapaMETPbl JIIEKTPHUUECKUX CXEM TMpU Pa3THYHBIX
pexuMax padoThI.

3ananue 1. BbinmosiHeHHe pacyera NepPexXOAHBIX NMPOLECCOB B AKTHMBHO -
€MKOCTHOM Lenu

OJNEeKTPUYECKYI0 IeNb C aKTUBHBIM comnpoTuBieHneM R u emkocthio C
(pucynok 28) moaxmounan Kk uctounuky ¢ DJIC E = const. Bemosnaure rpaduku
nepexoaubix mporeccoB: Ugr(t), uc(t), i(t). BapuanTel pacyeTHBIX 3aJaHUi J1aHbBI B

tabnure 21.
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E=const

PucyHok 28 — DnekTpuueckas LeMb.

Tabmuua 21 — BapuaHThl pacyeTHBIX 3aJaHUM.

Bapuant Ne
[TapameTtpsi 1 2 3 4 5 6
E,B 100 100 80 80 50 50
R, kxOM 5 10 4 8 4 10
C, Mx® 2 2 0,2 0,1 2 0,1

3aganmue 2. IloaroroBbrech K adoparopHoii padore NelS «MUcciaenoBanue
NnepexoaHbIX MPOLECCOB B AKTUBHO — eMKOCTHOM LeNm»

Xox padoThi:

1. BHUMaTeNbHO IPOYUTANTE TEOPETUUECCKUN MaTEpHAll.
2. CocTaBbTe MEpPEUYCHb BOIPOCOB MPENOAABATENIO MO MaTepHally, KOTOPBIA ObLI
HETIOHSITEH.
3. OtBerbTe Ha Bompoc: «Kak HM3MEHUTCS TOCTOSHHAsE BPEMEHU TEPEXOJTHOTO
mpol1iecca Mpu pa3pske KOHJAEHCATOPa, €CJIM COMPOTUBIICHUE YBEIUYUTH B 2 pa3a?»
Pexomenoyemasn numepamypa:
Meroanueckre peKOMEHIAIMU TI0 BBITIOJHEHUIO J1a00paTOpHBIX padoT 1O
y4eOHOM MUCHUIUIMHE «JIEKTPOTEXHUKA» IJII CTYACHTOB CIHEHHAIBHOCTH
15.02.07 ABTomartu3aiusi TEXHOJOTHYECKUX MPOIIECCOB M MPOU3BOJCTB (110

oTpacisiM) (0a3oBas MOArOTOBKa), ¢.72 - 83.
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3aganne 3. AHAJIU3 NMEePEXOAHBIX MPONECCOB B KATYUIKE NMPH U3MEHEHUU

NMapaMeTPoB YJIeKTPHUYECKOIi e,

Karymka c¢ comporuBienueM R u uHAyKTMBHOCTRIO L COEMHEHA
NapajuleIbHO € PEe3UCTOpoM R, M NOAKIIOYEHAa K MCTOYHHMKY IIOCTOSTHHOTO
Hanpspkeruss U. BemosnauTe rpaduku Toka B menu i(t) mpu OTKITIOYEHWH IIETIH OT
ucTouHuKa HanpspkeHus: U. BapuaHnTel mapamMeTpoB 1enu MpUBEACHbI B Ta0uie 22.

Tabmuua 22 - [TapameTpsl 1IeNU ¢ KaTyIIKOW HHIYKTUBHOCTH.

ITapamerp, Bapuant
eMHuIA 1 5 3 4
U3MEpEHUs
U B 100 150 100 100
L, I'n 0.1 0.1 0.1 0.2
Rk, OM 10 10 10 10
Rk, OM 0 0 10 0

[Tpoananu3upyiiTe XapakTep n3MeHeHus rpaduka Toka i(t) B 3aBUCHMOCTH OT

XapaKTepa U3MCHCHU:A I1apaMCTPOB LCIIN. CneﬂaﬁTe BBIBOA.

Paznen 8 OgHopoaHbie JTUHUH
Tema 8.2 Peskxumbl paGoThl JJTUHHOM JHHUHU 0€3 MOTEPh
Hean paGorTel: Pacimmpenne u 3aKpenyieHue 3HaHU O CYIIHOCTH (U3HYECKUX
IIPOLIECCOB, MTPOTEKAIOIIMX B  AJEKTPUUYECKUX LIEMAX, METOAAX pacyeTa mapaMeTposB.
3aganme. OcymecrBure nouck uHpopmanuu B UnTepHere, NnoAroroBbTE
pedepat «JIMHHBbIE JIUHUID).
Xoa padoTbI
1) Bemonnure nouck nadopmanuu B IHTEpHETE.

2) Odopmure pedepat. [Ipu ohopmiIeHHH BOCIIONB3YyHTECH IpHIoKeHuEM /.
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Pexomenayemas Jureparypa.

OCHOBHBIC HCTOYHHUKH:

1. Jloropeituyx, E. A. TeopeTuyeckue OCHOBBI  JJIEKTPOTEXHUKH
[DnekTponnbIil pecypc]: yueOnuk/ E. A. Jlotopeiuyk. - M.: U] «®OPYM»y, 2019. -
317 c. - (IIpodeccuonamproe oOpazoBanme). — Pexum  gocryna:

http://znanium.com/catalog/product/992810

2. HemiioB M.B., DnexTpoTexHUKa U 3JEKTPOHUKA [TeKCT]: yueOHuk / M.B.
Hemmos, M.JI. Hemmona.- 1-¢ u3n.- M.: Akagemus, 2018. — 480c.

3. Cunpees, F0.I'. DnexrpoTexHuka ¢ ocHoBaMu AIeKTpoHUKH [Tekcr] : yueo.
nocooue s CITIO / ¥O. I'. Cunnees. - Pocro v//1.: ®enukc, 2018. - 407 c.: un

4. MeTonuecKkrie peKOMEH IallMM TI0 BBITIOJTHEHUIO JTa00OpaTOPHBIX paboT Mo
y4eOHON JUCIUTUIMHE « DNEKTPOTEXHUKA» JIJISl CTYACHTOB crenuanbHoctu 15.02.07
ABTOMATH3aIM TEXHOJOTHUECKUX MPOIECCOB M TMPOU3BOACTB (IO OTPACIISAM)
(6a3oBas moaroroska) [Tekct] / B.B. JIeikoBa; FOYpI'TK. - Uensbunck: PO, 2019.
- 85c.

Z[OHOHHI/ITCJ'IBHBIG HNCTOYHHKMH.

5. Tampnepun M.B. DnexkTpoTexHuKa U DJJIEKTPOHUKA [DIEKTPOHHBIN
pecypc]. VYuebnuk. — M.: DOOPYM: NHOPA-M, 2019. — 480 c.
http://znanium.com/catalog/product/1008791

6. CutHukoB, A. B. OCHOBBI AJIEKTPOTEXHUKH [DIEKTPOHHBIH pecypce] :
yueonuk/ A. B. Cutaukos. - M. : HUIl UH®A-M, 2017. - 288 ¢. — Pexxum pocrymna:
http://znanium.com/catalog/product/929965

7. CnaBunckuii A.K., Typeckuii M.C.. DiekTpoTeXHUKAa C OCHOBaMH
AJIEKTPOHUKH [DJIEKTPOHHBIA pecypc]: yueoHoe nocoodue - M.: ][ ®OPYM: HUI]
NHO®PA-M, 2019. - 448 C.- Pexum JIoCTymna:
http://znanium.com/catalog/product/989315
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HMHTEpHET- pECYPCHI:

https://www.window.edu.ru

https://www.electrolibrery.info

https://www.1elec.ru

https://www.1el.ru

https://www.electric-find.com

https://www.kgau.ru
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[Tpunoxenune A

OCHOBHBIE SJIEKTPHYECKHUE BEJINYNHBI

HBMEI}HEMaﬂ BeAHMYHHAa

Epununa uamepenus

bazoroe
ObosHaue- Obosna-
Hanmenopanme RLIPAEEHES Hanmenoranme
HHe HEHHe
3apsa q — KVAOH Ka
IAEKTPHUYeCKHHA
Cuaa ToKa:
IMOCTOAHHOTO I g/t aMirep A
nepeMeHHOro [ i=Ag/At
I[TroTHOCTE TOKa )i j=1I/5 aMIiep Ha Kea- | A/M”
APaTHBIA MeTp
IMoTennmaa © — BOALT B
Hanpssrenne
SAEKTPHUECKOe;
IIOCTOAHHOI'O TOKa U U=q@;— 0, BOALET B
nepeMeHHOro
TOKa:
MrHOBEHHOe u u=U,sinot
MaKCHManbHOe Un
AGHCTRYIOIee U 0,707U,
DASKTPOABHIKYIIAL
CHAQ:
MTHOBEHHAaA e e=-AD/At BOAEBT B
MaKCHMaAbHas Hi
ACHCTBYIOIIAA E
ConpoTHBAeHe
SAEKTPHYECKOe:
aKTHBHOE R R=pl/S oM Om
peakTUEHOe X X; - Xe
MOAHOE Z Z=+JR% + X?
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HBMEPHEM&H BeAMYHEHA

Eauuuiia uamepenus

bBasosoe
HanmeHoBaHHE Bbgmese e HanmenoBanue Qonssa-
HHe HeHHue
ITpoBOAMMOCTE:
aKTHBHas g g=R/Z? CHUMEHC CMm
peakTHBHAs b b=X/Z2
IIoAHaA ¥ jr= I|| gi + b2
ColpoTHBAEHHE p — OM-MeTp OM-M
SAEKTPHUECKOe
VAEABHOe
MoIHOoCTE:
aKTUBHasd P P=Ulcosgp BaTT Br
peakTUBHaA Q Q= Ulsin Bap Bap
ITOAHasA S S=4P%?+Q? | BOABT-aMIep B-A
Yroa casura caz 0 — rpaayc °
MESKAY HallparKe-
HHEeM U TOKOM
KoaddunuenT COS @ cosp=P/S —_ =
MOIIHOCTHU
EMKOCTE C C=q/U= dhapap, D
=g, 5/d
DAeKTpUUecKas €0 g0 =8,86-10 "'* | dpapap mametp | O/Mm
[IOCTOsTHHAsA
AMareRKTpHUeCcKan
IIPOHHUIIAEMOCTE!
abCoOAFOTHAA €a £, = &E chapap Ha MeTp | D/M
OTHOCHUTEALHAas £ — — —
EmrocTHOR X- Xe=1/(wC) OM Om
CONPOTHUBAEHHE
HMHAVETHBRHOCTE L L="E/I= redpH I
= WS/l
MarHuTHas Ho Mo=4m-10"7 | renpu ga MeTp | TH/M
MIOCTOSTHHAT
MaruuTHas 1po-
HHI]aeMOCTE:
abcoAaroTHaA M, Mg = Mgkt reHpd Ha MeTp | TH/M
OTHOCHTEALHAas 1l — — —
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HMam epsaemMast Beartia

EAMHHIIG H2MepeHHs

Bazoroe
Haumenosanne Cooinane- AR Hammenoranne CPoann-
HHe TeHHe
MBAVKTUBHOE X, X;=oL oM Om
COIIPOTHBACHHE
HMupavrIug B B=®d/S Techa TA
MarHMuTHAadA
Hanpa>keanocTs H H=B/p, aMriep Ha MeTp | A/M
MarHuTHad
HamarHuuuparoias y F,=Iw amiep A
(MarHUTOABMIKVIIIALA)
CHAQ
YHiCAO BUTKOB 14 — —_— —
MarHuTHBIA TOTOK 0] Iw/R, Bebep Bo6
[TorokociiennaeHnue L Ow BeDep Bo
Hanpsorenue U, U,=Hl aMImep A
Mar{HuTHoe
ConporuBaeHue R, R =T/ (115) I'eHpPH B MHU- T
MarHuTHOe HVC MepBOH
CTeTIeHHN

KoadduiuenTt ko ko = wo/wy — —
TpaHcdopMal i
CuHAa 3neKTpoMar- Faii E,,=cuBI HBIHOTOH H
HUTHaA
HacToTa KoreDaHMI:

YTAOBadAd o) o= 2nf paauaH paa/c

B CEKYHAY

IHKAHJIeCcKad f 1/T repig I
[Tepnop, T — CeKyHAA C
Yucao map p — — —
TIOAIOCOB
CHHXpoHHaa n, 60 f/p 0BOpPOTEI B MH- | 06/MUH
CKOpPOCTh HYTY
CKoAB¥eHHe S (n, —n)/n, 2 -
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[MTPMJIOKEHUE b

OBO3HAYEHUSA KPATHBIX U 1OJIBHBIX EIUHUIL U3MEPEHUA

ObozHayeHust

OboszHayeHUs

MHo- [Tpu- MHo- [Mpu-
JKHUTEeAL | cTaBKa pycckme AATHHCKHE, || 5xifTeAb | cTaBKa pycckue AATHHCKHE,
r‘petl eCKu1e rpe‘lecxne
10'2 Tepa T T 107! Aelu A d
10° rura r G 102 | canTu C C
106 Mera M M 107 | Muaau M m
10° KHAO K k 10° | Murpo | MK 1L
102 TeKTO r h 10°° HaHO H n
10! AeKa Ad da fo-i2 ITUKO m P
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I[TPMJIOKEHHUE B

CPEJIHEE 3HAUEHUE OTHOCHUTEJIBHON JUAJEKTPUYECKOM
IMNPOHULOAEMOCTH & OCHOBHBIX JIEKTPOTEXHUYECKHUX

MATEPHUAJIOB.
Marepuan & Marepuan g
Boszayx 1 TercToauT 7
Machao TpaHcdopMaTopHoe 2,2 || Crerno 8
bymara 3,5 | lIudpep 10
Chropa 5 Coupt 33
Dapcpop 6 Bopa 81
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[MTPMJIOXKEHUE T

YAEJBHOE 3JIEKTPHYECKOE COITPOTUBJIEHUE
N TEMIIEPATYPHBIN KOOOPUIMEHT
COITPOTUBJIEHHMA OCHOBHBIX QJIEKTPOTEXHUYECKHUX

MATEPHUAJIOB
MaTepnan YaeARHOE 3ASKTPHIECKDS TemneparypHbIi ko3 duIHeHT
IPOBOAHHKA conpoTuBAeHHe p, OM-MM%/M conpoTHBAeHHSA o, 1/°C
Cepebpo 0,016 0,004
Mean 0,0175 0,004
ANFOMUHHI 0,029 0,004
Boandpam 0,056 0,005
INhaTrHa 0,1 0,004
Crans 0,12 0,006
Manranus 0,42 0,000006
KoucrauTau 0,48 0,00004
Huxpom 1.1 0,0001
dexpars 1,4 0,0002
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[MPUJIOXXEHUE /1.
IToaroroBka pedeparon

Pedepart (ot mar. refero ‘coobmiaro’) — KkpaTkoe M3JI0KCHHE B MTUCBMECHHOM BHJIC
wii B ¢dopMme MNyOoJUYHOTO JOKJIaJa COJAEp)KaHUS HaAydyHOTro TpyAa (TpyAoB),
JUTEPATypHI 110 TEME.

OTO caMOCTOSTENIbHAs HAYYHO — MCCIIEIOBAaTENbCKasl padoTa CTYJAEHTA, I/I€ aBTOP
PACKpBIBAET CyTh HUCCIEAYyEMOW MPOOJIEeMbl; TIPUBOJUT PA3TMUHBIE TOUYKU 3PECHHUS, a
Tak ke coOcTBeHHble B3rAAbl Ha He€. Copepxanue pedepata IJOMKHO OBITH
JIOTUYHBIM; M3JI0’)KEHHWE Marepuaia HOCUTh MPOOJIEMHO — TEMAaTHYECKUX XapakTep.
Tematuka pedeparoB ompenensercs NpenoaaBareieM, HO B ONPEIEICHUH TEeMbl
WHUIIMATHBY MOKET MPOSBUTDH U CTYICHT.

[Tpexxne uem BBIOpaTh TeMy ajsi pedepaTa, aBTOpPY HEOOXOIUMO BBIICHUTH CBOM
MHTEpEC, OMNpENeInTh, HaJ Kakod mpobieMoil oH xoTen Obl mopaboTaTh, Ooiiee
IIyOOKO €€ N3Y4YUTh.

Orarbl paboThl HaJ pedeparom:
1 Bvibop membi:

- He OepuTech 3a TEMy, KOTOPYI0 BaM HaBSI3bIBAIOT, KOrja K HEW, 4TO
HA3BIBACTCS, HE JICKUT Aylia. B OOJIBIIMHCTBE CllydaeB XOPOIIO MOTYyYaeTCsl TOJIBKO
Ta paboTa, K KOTOPOW UCIIBITHIBACIIIH HHTEPEC

- IPEAMOYTUTENBHO, YTOOBI OKOHUYATEIbHAsI (POPMYIIMPOBKA TEMbI ObLTa YETKOM
M JIOCTaTOYHO KpaTtkod. B Hell He MOoMKHO OBITh JJIMHHOT, HNPUJATOYHBIX
npeyIokKeHU. XopoIllo, eciu B Ha3BaHUM OYJET yKa3aH paKypc Ballero mnojaxoja K
TEME.

- HE CUHWTaiiTe, 4TO TeMa JOJDKHA TOJHOCTHIO OMPEACIATh BCE COACpPKAHHE U
CTpoeHHe AUCUUIUIMHBL. Kak mpaBuio, B mpoliecce HanmMCaHUs BBISBISIOTCS HOBBIE
HIOAHCHI BOIIPOCA, TOPOW BO3HHUKAIOT JOBOJBHO MPOAYKTHBHBIC OTBJICYCHHS OT
OCHOBHOM TeMbI, U cama (HOpPMyIHpPOBKa MPOOIEMBI YacTO KOHKPETHU3UPYETCS U
HEMHOT0 MeHseTcs. Jlydlne mogKoppeKTUPOBaTh TEMY O] YK€ HalHCAHHBIN TEKCT,

4EeM IICPCIHUCBIBATE TCKCT OO TCX IIOP IIOKa OH, HAKOHEH, HACAJIbHO COBHa)IéT C
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BBIOpaHHON Bamu Temol. I[loatomy dopmymupyiTe Temy Tak, 4TOOBI ObLIa
BO3MOXHOCTh BCE — TaKH €€ MOJKOPPEKTUPOBATH
- €CJIM TeMa y>Ke YTBEPKJICH, a BaM BJAPYT OHA MOKA3ajJach yKe He HHTEPECHO,
CJIMILIKOM MPOCTOM WJIM, HA00OPOT, CIUIIKOM TPYJIHOM, HE MPOCUTE 3aMEHUTH e€. Pa3
TaK MOJYYUJIOCH, C OOJIBIIEH BEPOSITHOCTHIO MOXKHO MPEATNOI0KUTh, YTO KaK TOJBKO
TEMy CMEHST, OHa OMATh BaM pa3oHpaBuTcs. CrapaiiTech JOBOAUTH HAYaTOE IO
koH1a. OJIHaKO ecJIM HalucaHHas paboTa HUKAK HE KJIEUTCS U Bbl YBEPEHBI, UTO ITO
U3 — 3a TEMBI, - TONPOOyiiTe €€ CMEHUTb.
2 Iloobop ucmounuxkos 10 TeMe (Kak NpaBUiio, MpuU paszpaboTke pedepara
UCIoNb3yeTcst He MeHee 8 — 10 pa3IMuHbIX HCTOYHUKOB):
- CTYIEHTHI CaMOCTOATEIHHO MOAOMPAIOT JHUTEPATypy, HEOOXOIUMYIO TMPHU
HanucaHnus pedepata. [ 3Toro oHu JOHKHBI HAYYUTHCS pad0TaTh C KaTajloraMu
- cocTaBlieHue onbimorpadun
3 Obpabomka u cucmemamuzayusi uHghopmayuu
Pexomennanuu no o0paboTKe TEKCTa UICTOYHUKOB JIUTEPATYPHI JAHBI BBIIIIES
4 Pazpabomka nnaua pegpepama
CrpykTypa pedepara 10KHA OBITh CIEAYIONICH:

- TUTYJIBHBIN JIUCT

- orjaBieHue (B HEM TMOCIEIOBATENbHO HW3JIAral0TCsl HA3BaHMUS ITYHKTOB
pedepaTa, yKa3pIBalOTCS CTPAHUIIBI, C KOTOPBIX HAUMHAETCS KaXKIbIN MYHKT).

- BBedeHue  (popMmynupyeTcss  CyThb  HUCCIEAyeMOW  MpOOJIEMBI,
000CHOBBIBAETCSI BBIOOP TEMBI, OMpEesieTcsl €€ 3HAUMMOCTh U aKTyaJbHOCTb,
yKa3bIBaeTCs 1eNb 3aj1auu pedepara, maércs XapakTEpUCTHKA HCIOJIb3yeMOU
JUTEPATYPHI)

- OCHOBHasi 4YacTh (KaxAbld pazgen e€, 0Ka3aTelIbHO pPacKpbIBas
OTIENBbHYI0 TpOOJIeMy WIM OJHY U3 €€ CTOPOH, JIOTUYECKH SIBJIAETCS
IIPOJOJDKEHUEM TIPEIBIIYIIETO; B OCHOBHOM YacTH MOTYT OBITh MPEIOCTABIICHBI
TaOHIIbl, TPa)UKHU, CXEMBI)

- 3aKiroYeHue (MOABOASTCS WUTOTH WM Ja€Tcsi 0OOOIIEHHBIN BBIBOJ IO

TeMe pedepara, npeaaararoTcs peKOMEH/ IAIIHH )
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- CIIUCOK JIUTEPATYPHI
5 Hanucanue peghepama:
- pybpukayus mexcma.

[lon pyOpukamueit TekcTa TOHMMAETCS €ro WICHEHHE Ha JIOTHYECKH
CaMOCTOSITEIIbHbIC COCTABHBIC YACTH.

Ecnu BBeneHue u 3akitoueHrne 0ObIYHO OBIBAIOT 1IENbHBIMU, TO OCHOBHAsI 4acTh, B
CBOIO OYepe/b, MoJiBepraeTcsi 6ojiee ApoOHOM pyOpUKaIMKM Ha TIaBbl U naparpadsl.
OHa ocynIeCTBISETCS MOCPEACTBOM HYMEPALIMH U 3ar0JI0BKOB.

Kax1ip1i1 3arojoBOK JIOJKEH CTPOro COOTBETCTBOBATH COJEPIKAHMIO CIIETYIOIIETO
32 HUM TEKCTa.

Ha3Banue rnaB u naparpadoB He clieyeT JaeaaTh HU CIUIIKOM MHOTOCIOBHBIMU,
JUIMHHBIMU, HU Yepecuyp KpaTKuMu. J[JIMHHBIE 3ar0JIOBKU, 3aHUMAIONIUE HECKOJIBKO
CTPOK, BBITJISIAAT TPOMO3JAKHUMHU U C TPYJIOM BOCHpUHUMaroTca. Tem Oosee, 4To
Ha3BaHUs IN1aB U naparpadoB HaOuparoTcs Ooisiee KpynmHbIMU OykBamu. CIHIIKOM
KpaTKO€ Ha3BaHWE TEPSET BCAKYI0 KOHKPETHOCTh M BOCHPHUHHUMAETCS Kak obiue. B
3arojIOBOK HE CJIEAYyeT BKIIOYATh Y3KOCMEIUAIbHbIE TEPMHUHBI, COKpAIICHHUS,
ab0peBuarypy, GopMyIbl.

[ToMuMO BBIZIETICHUSI YAaCTEH TEKCTa, UMEIOIIMX Ha3BaHUSI U HOMEpPA, CYIIECTBYET
Oosiee n1poOHas pyOpukaiusi 0€3 UCTOJIb30BAHUSI HOMEPOB M HAa3BaHUM. DTO JIeJICHHUE
TEeKCTa Ha ab3allbl, TO €CTh MEPUOJANUYECKOE JIOTUYECKH OOYCJIOBJICHHOE OTIIEJICHUE
(parMeHTOB HAMMCAHHOTO JPYr OT Jpyra ¢ OTCTYIIOM BIPAaBO B Hayajie MEPBOU
CTpOYKH (parMeHTa. AO3albl TMO3BOJISIOT CJENaTh HU3JIaraéMble MbBICIU OoJiee
penbedHBIME, 00JIETYaIOT BOCIIPUSATHE TEKCTA IIPU YTEHUHU U €r0 OCMBICIICHUE.

XKenarenbHo, 4TOOBI 00BEM ab3aleB ObUT cpeaHUM. PenKocTh OTCTYMNOB JeaeT
TEKCT MOHOTOHHBIM, a Ype3MepHasi 4YacToTa MEIIAeT COCPEIOTOUNUTHCS YUTATEIIO Ha
MBICJTU aBTOpA.

Mexnay a03allaMud HEMPEMEHHO JIOJDKHA CYIIECTBOBATH JIOTMYECKas CBSI3b,
00BEMUHSIONIASA UX B IIEIHHOE TOBECTBOBAHHUE.

- cmujaucmuka mexkcma
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OdyeHb BaXXHO HE TOJBKO TO, KaK Bbl PaCKpPOETE TEMY, HO U S3bIK, CTHJIb, OOIIas
MaHepa noJa4yu COAEPKaAHMUS.

HayuHblii TEKCT KpacuB, KOrjJja OH MAaKCUMAJIbHO TOYEH U JIAKOHUYECH.
Hcnonb3yembie B HEM CpENICTBA BBIPAKEHHUS MPEKIE BCEro JOJKHBI OTIWYATHCS
TOYHOCTBIO, CMBICJIIOBOM SICHOCTBIO. KIIFOUEBBIE CJIOBA HAYYHOTO TEKCTA — 3TO HE
MPOCTO CII0BA, a NOHATHS. Korjaa Bel MUIIUTE, MOJBb3YHNTECh TOHATUHMHBIM allllapaToM,
TO €CTh YCTAaHOBJICHHOW CHCTEMOM TEPMHUHOB, 3HAYEHUE M CMBICII KOTOPBIX JOJIKEH
OBITH JUIsl BAC HE PACIUIBIBYATBIM, a YETKUM W SICHBIM. HeoOX0oamMoCTh CleauTh 3a
TeM, 4TOOBI 3HAYEHHE HCIIOJIb3YEeMbIX TEPMHHOB COOTBETCTBOBAJIO IPUHATOMY B
JTAHHOM JUCIUIUIMHE YIIOTPEOICHHIO.

BBoanbie cioBa U 000pOTHI THUIA «UTAK», «TAKUM OOpa3oM» IMOKa3bIBAIOT, YTO
JaHHAas 4acTh TEKCTa CIYKHUT Kak Obl 0000IeHHeM H3j10keHHOro Bhimie. CiaoBa u
000pOTHI «CIIEIOBATEIIBHOY, «OTCIOJIa CJIEIYET, YTO...» CBUACTEILCTBYIOT O TOM, YTO
MEK]ly CKa3aHHBIM BBIIIIE U TEM, UTO OyAET CKa3aHO ceilyac, CyleCTBYIOT TPUUMHHO
— ClIeICTBeHHBIE OTHOIIeHUs. ClioBa TUIIA «BHAYAJIE», «BO — IIEPBBIX», BO — BTOPHIX),
IIPEKIE BCETO», KHAKOHEID, «B 3aKIIOUCHUN CKAa3aHHOT0» YKa3bIBAIOT HA MECTO
M3JIaraéMo MBICJIM WM (paKkTa B JJOTUUECKON CTPYKType TekcTa. CioBa U 00OPOTHI
«OJIHAKO», «TEM HE MEHEE», «BIOPOUYEM», «MEXKIAY TEM» BBIPAKAIOT HAIUYUE
MPOTUBOPEUMS MEXKY TOJIBKO UTO CKa3aHHBIM U TEM, UTO ceiyac OyJIeT CKa3aHo.

OO6OpOTHI THIIA «PACCMOTPUM TMOJPOOHEE...» WU «IepehaéM Temnepp K...»
MoMoraroT 6oJiee YETKON pyOpHUKAIIMU TEKCTa, MOCKOJIbKY MOAUEPKUBAIOT MEPEXO] K
HOBO HEBBIJICTIEHHOW 0CO00 PYyOPHKOIl YacTH U3II0KECHHUS.

[Tokazarenem KyJbTYpbl pPEYHA SBISIETCS BBICOKMA MPOLUECHT B  TEKCTE
CII0)KHOCOYMHEHHBIX M CJIOKHOMOJYUHEHHBIX MNpemioxkeHU. CIJIONIHON MOTOK
MPOCTHIX MTPEIJIOKEHUN MPOU3BOJINUT BIEYATICHUE NPUMUTHUBHOCTA U CMBICIIOBOM
o6eaHocTH usnoxenus. OQHAKO cleayeT n30erathb CIMIIKOM JJIMHHBIX, 3aITyTaHHBIX U
TPOMO3AKUX CJIOKHBIX MPEIOKESHUM, YUTasi KOTOpbIe, K KOHILy 3a0bIBaellb, 0 4éM
TOBOPHJIOCH B HAYaJI€.

B Tekcre He MOMKHO OBITh MHOTOCIOBHUS, CMBICIOBOTO AyOJUpPOBAHUS,

taBTojiorui. Ero He crout 3arpoMoOK1aTb BHUTHUCBATBIMH  KaHLOCILIPCKHMHA
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o0opoTaMu, HEHY>KHBIMU TIOBTOpaMu. Hukoraa He ynotpediisiiTe 0B U TEPMUHOB,
TOYHOE 3HAYECHHUE KOTOPBIX BaM HE U3BECTHO.
- Yumamal U CCbLIKU

Heo6xoaumbIM 3i1eMeHTOM HamucaHusi padoThl SABisieTcsl HuTHpoBaHue. Lluratel B
YMEPEHHBIX  KOJIMYECTBAX  YKpalmlaloT TEKCT M CO3/JAI0T  BIIEYATJICHHE
OCHOBATEJIbHOCTU: BBl ~ NOJAKPEIUIACTE W  WUIIOCTPUPYETE  CBOU  MBICIHU
BBICKQ3bIBAHUSIMA ABTOPUTETHBIX YYEHBIX, BBIACPKKAMH W3 JOKYMEHTOB M T.J.
OnHako UWMTHUPOBAaHUE TOXKE TpPeOyeT ONPEACIEHHBIX HABBIKOB, ITOCKOJBbKY Ha
[UTUPYEMbI MCTOYHUK HAJO IPAMOTHO OQPOPMHUTH CCHUIKY. OTCYTCTBHUE CCHUIKU
IpeJICTaBIsIeT cOOOM HapyllleHHWE aBTOPCKUX IpaB, a HENpPaBUIbHOE OPOpMIICHHAs
CChUIKA pAacCMAaTPUBAETCS KaK cepbE3Has OIMOKa. YMEHUE NpaBUIIbHO, C
COOJIIOICHUEM UYyBCTBAa MEphI, K MECTy LUTHUPOBATh UCTOUYHHK — OJMH M3 CAMBIX
HEOOXOJMMBIX HABBIKOB IPHU BBINOJHEHUU pedepaToB U AOKIAIOB, T.K. OOMIME
LUTAT MOKET MPOU3BECTH BIIEYATIEHUE HECAMOCTOSATEIBHOCTH BCE pabOThl B
L(EIIOM.

Haubounee pacnpoctpanéHHas popma LUTATHI — NPAMAS.

Hanpumep: «513b1k, - otmeuan A.Il. UexoB, - 10JKEH OBITh MPOCT U U3SIIICHY.

Ecnu BBl HUTHpyETE MCTOYHHMK, OO0S3aTE€IbHO HYXHO Ha HEro cociarbca. B
CTYJIEHYECKHX paboTax OOBIYHO ATO AENAETCS C MOMOIUBIO HOOCMPAHUYHBIX CHOCOK,
XOTs1 BOOOIIIE MPAKTUKYETCS B COCTaBICHUN IPUMEUYaHUI.

CHOCKM MOMEIIAI0TCSl BHU3Y TOM CTpaHHULbI, HA KOTOPOl OBLIO OCYIECTBIEHO
LIUTHUPOBAaHUE, IMOJ TeKCToM. B KoHue 1muratel craBuTca apabckas uudpa,
o003Hauaromas TMOPSAKOBBIN HOMEpP CHOCKM Ha JaHHOW crpanuie. Jlamee BbI
Ha3bIBACTE€ W3/IAHHE, HA KOTOPOE CChUIAETECh, B TAaKOM MOpsAAKe: (QamMuius u
WHULMAAJIBl aBTOPA, TOUKA, ITOJHOE 3arJIaBU€ KHUIM, TOYKA, TUPE, KPATKHE BBIXOHBIC
JaHHblE — Kak ObUIO OMMCAaHO MPUMEHUTENHLHO K OMOIMOrpaguyecKkoMy CIHCKY,
TOYKA, TUPE, HOMEP CTPaHUIIbL, T/I€ PACIOJIOKEHO IUTUPYEMOE BBICKA3bIBAaHUE.

Hanpumep: «B Poccuun, xak U Ha 3amage, COIMOJIOTHYECKUE HCCIICIOBAHUS

IMpaBOBbIX SIBJICHUW C CaMOI'0 Hadajia OCYHCCTBIIINCh TPEUMYINCCTBEHHO CHJIaMU
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IOPUCTOB B paMKax IOPUIMYECKON HAyKW M ObUIM HAaNpaBleHbl Ha MpUpAIlCHUE

HAaYy4YHOI'O 3HAHUA O HpaBe»l.

!JTonmaesa B.B. Connonorus npasa. — M.: Hopma, 2006. — C.18.

Ecnu BaM HyXXHO coOcClaThCsl Ha CTAaThi0, OMYOJMKOBAHHYIO B JKypHaje, 3TO OyAeT
BBITJISIIETh TaK:
Hanpumep: Cumvxun JI. [IpaBocynue u Bnacts // HoBbrit mup. 2005.Ne7 C.17.

- COKpawjeHus 8 mekcme

B Tekctax mnpuHsATa €QuHas CUCTEMa COKpAILEHHM, KOTOpOH HEeOoOX0IUMO
CJIeIOBaTh W IIPHU HAMCaHUU padoThl. O0SA3aTENBHO HYKHO COKPAILATh CIIOBA «BEKY,
«rof» IMpU YKAa3aHWM KOHKPETHBIX JaT W IPOCTO XPOHOJOTWYECKHX TI'PaHUIL
OMHUCBhIBAEMbIX sBIEHUM U coObiTuii. Korma 3T ciioBa ynoTpeOssitoTcs B
€IMHCTBEHHOM YHCJIE, IPU COKPAIIEHUH OCTaBISETCS TOJNbKO nepsas Oyksa: 1967r.,
XX B. Ecu peub HOET 0 HECKOJIBKUX JaTax WM BEKaxX, UM O MEPUOJE, IIUBIIEMCS
C KaKOTO — TO T0JIa [0 KaKO — TO Ha MPOTSKEHUHU HECKOJIBKUX BEKOB, IIepBas OyKBa
CJIOBa «BEK» Uin «roa» ynauBaercs: 1902 — 1917 rr., X — X1V Bs.

BoIpakeHne «10 Halen 3pbl» COKPAIAETCs TOJIBKO TaK: «JI0 H.3.»; «HAILLEH 3PbD» -
KH.DM.

CnoxHble TEPMHUHBI, Ha3BaHWS OpPraHU3ALMM, YUYPEKICHHH, ITOIUTHYECKUX
MapTHUl  COKpalaloTCs C [OMOIIbI YCTAHOBJIEHHBIX aOOpeBUATyp, KOTOpPHIE
COCTaBJISIFOTCS U3 MEPBBIX OYKB Ka)/I0T0 CI0Ba, BXOJAIIEro B Ha3BaHue. Tak, BMECTO
CJIOB «BbICIIEE YUeOHOE 3aBEICHUE» MPUHATO MUCATh «BY3»

(oOpatuTe BHMMaHUE Ha TO, YTO B JAHHOM Ciy4yae Bce OYKBbl aOOpeBHATYpbl —
cTpounbie). HazBaHue y4eOHBIX U aKaJIeMUYECKUX YUPEXKIECHUIN TOXKE COKPALIAIOTCS
o nepebiM OykBam: Poccuiickas Akanemust Hayk — PAH. A6OpeBuarypbl Ha3BaHU
OOIIEN3BECTHBIX MOJUTHYECKUX mapTuid, Hanpumep, JI/IIIP ne oOwsacHsroTCS, eciu
&Ke peub UAET 00 opraHU3aly WM MapTUH, KOTOPYIO 3HAIOT HE BCE, MPHU MEPBOM
HCIIOJb30BaHNN a00peBUATyphl €€ Ha3BaHUsS CJEAyeT B CKOOKaxXx WM B CHOCKE

00BACHATL €€ 3HaueHue. B AKaJCMHNYCCKOM TCKCTC MOXKHO IIOJIB30BaTbhCiIo H
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ab0peBuatypamMu COOCTBEHHOTO COYMHEHHMsSI, COKpallas TakuM o0pa3oMm, 4YacTo
BCTpEYAIONIMXCS B palbOTe CIOXKHBIE COCTaBHbIe TepMHUHBL. [Ipu mepBoM
ynoTpeOaeHnn Takoi abOpeBHaTypbl HEOOXOAUMO B CKOOKaxX MM B CHOCKE JaTh €€
0OBsACHEHHE.

B koHue mpemioxkeHus (HO HE B cepeluHe!) MPUHATO MHOTAA I0JIb30BATHCS
YCTaHOBJICHHBIMU COKPAIICHUSIMH HEKOTOPBIX CIIOB M 00OPOTOB, HAIIPUMED: «HU JIP.»
(m npyrue), «u T.1.» (1 ToMy TTOA00HOE), «u T.J.» (M TakK Jajiee), «u mp.» (1 mpoyee).
O0G0pOT «TO €cTh» COKpallaeTcs Mo MepBbIM OYKBaM: «T.e.». BHyTpH mpeanoxeHus
TaKUe COKpAILEHUS HE JOITYCKAIOTCA.

Hekotopsie BUIBI COKpAIIEHUI TOMYCKAIOTCA U TPEOYIOTCS TOJIBKO B CCHUIKAX,
TOI/Ia KaK B CAMOM TEKCTE MX HE JOJKHO OBITh. DTO «CM.» (CMOTpPH), «Cp.» (CpaBHHU),
«Hanp.» (Harmpumep), «aka.» (akagaeMuKy», «mpod.» (mpodeccop).

Ha3Banus eauHMI] U3MEPEHUS IIPU YUCIOBBIX MOKA3aTENsAX COKPAIIAIOTCs CTPOro
YCTAaHOBJICHHBIM 00pa3oM: OCTaBJSIETCS CTpOYHas OyKBa Ha3BaHUA E€IUHULBI
M3MEpPEHUs], TOUKa Iocjae He€ He cTaBUTCs: 31 (Tpu JuTpa), SM (IATh METPOB), 7T
(ceMb TOHH), 4 cM (YEThIpE CAHTUMETPA).

[TopsiAKOBBIE YNCTUTENBHBIC — CIIEPBBINY», IIATHIX)», «IBECTH BOCHMOW MULTYTCS
cioBamMH, a He mudpamu. Ecium NopsakoBOe YHMCIUTEIBHOE BXOAUT B COCTaB
CJIO’KHOTO CJIOBA, OHO 3alMChIBaeTCs LU(POH, a paIoM yepe3 Aeduc NUIeTcst BTopas
4acTh CJIOBA, HANPHUMEP: «IEBATUIPOIICHTHBIA PAcTBOP» 3allMChIBAETCA Kak «9 —
ITPOLIEHTHBIN PaCTBOPY.

OnHO3HAYHBIC KOJIMYECTBEHHBIE UYUCIHUTENbHBIE B TEKCTE MHIIYTCS CIOBAMHU: «B
TEUYEHUE MIECTH JIET», KCPOKOM JIO IMSITH MeCAIeB». MHOTO3Ha4YHbIE KOJUYECTBEHHBIC
YUCIUTEIbHbIE 3anuCchIBalOTCS udpamu: «115 mer», «320 yenoex». B Tex ciyyasx,
KOT/Ia YUCIUTEIbHBIM HAaYMHACTCSl HOBBIM a03all, OHO 3amuchiBaeTcs ciioBamu. Eciu
PSAZIOM C YHCIIOM CTOMT COKPAIEHHOE HA3BaHUE €AMHUIIBI U3MEPEHUS], YUCIUTEIBbHOE
numercs: udpoil He3aBUCKUMO OT TOTO, OJTHO3HAYHOE OHO MJIM MHOTO3HAYHOE.

KonudyecTBeHHbIE YHCIHUTENbHBIE B TMaJiekaX KpOME HMEHUTEIBHOTO, ECIH

3amuChIBAtOTCS Udpamu,
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TpeOyroT no0aBiIeHus dyepe3 Aeduc MaeKHOr0o OKOHYaHUs: «B 17-Ti», «10 15-Tuy».
Ecau 3a yuciauTenbHBIM CIEAyeT OTHOCAIIEECS K HEeMY CYIIECTBUTEIBHOE, TO
MaJCKHOEC OKOHYAHHUE HE MUIIETCA: «B 12 maraxy, a He B «12-Tu marax.

[TopsinkoBbIE YMCIUTEIbHBIE, KOTJIa OHHM 3alMChIBAIOTCA apaOCKUMH Iudpamu,
TPeOYIOT MaJIC)KHBIX OKOHYaHUM, KOTOPBIE TOJKHBI COCTOSTH:

e 13 oxgHOM OYKBBI B Te€X Ciydasx, Korja Iepe]; OKOHYaHWEeM YHUCIUTEIIBHOTO
CTOUT OJTHA WJIM JIB€ COTJIACHBIC MJIU «i»: «5-5 rpymnmay, a He «5-asg», «B 70-X
rogax», a He «B 7 0-bIX»;

e 13 nByx OYKB, €CJIM YUCIUTEIIPHOC OKAHYMBACTCS Ha COIVIACHYIO U TJIACHYIO:
«2-TO», a HE «2-0T0Y» HIIH «2-0».

Ecnu mopskoBoe YHUCIMTEIBLHOE CIEAYET 3a CYIIECTBUTEIBHBIM, K KOTOPOMY
OTHOCHUTCS, TO OHO NUIIETCS HU(Ppoi Oe3 MajeKHOro OKOHYaHUs: «B naparpade 1»,
«Ha puc. M.

[TopsimkoBBIE YHUCIUTENbHBIC, 3aMUCHIBAIOTCS PUMCKUMH LHU(PpamMu, HUKOT/IA HE
MMEIOT MAJCKHBIX OKOHYAHWW, Hampumep, «B XX BEKe», a HE «B XX-OM BEKE»,
«l1l cee3m PCIPIIy», a ve «ll1-i cve3gy» u T.11.

IIpaBuiia BBINOJIHEHHSI BHEAYIMTOPHOH CaAMOCTOATEJNbLHOH PadOTHI CTYIEHTOB
110 MOAroTOBKE pedeparoB

ITpu BIOOpE TeMbI pedepaTa cTapaiiTech pyKOBOACTBOBATHCS:
- BallIUMH BO3MOXKHOCTSIMH U HayYHBIMU MHTEpPECAMU
- ITyOMHOM 3HaHUSA 1O BEIOPAHHOMY HAIPaBJIECHUIO

- JKEJITaHUEM BBITIOJIHUTHh PA0OTy TEOPETUUYECKOTO, MPAKTUYECKOTO MJIU OIBITHO —
AKCIIEPUMEHTAJILHOTO XapaKTepa

- BO3MOXKHOCTBIO TIPEEMCTBEHHOCTH pedepaTa ¢ BhIMTYCKHOW KBaTH(PUKAIIMOHHON
paboToii

O0BEM pedepaTa MOXKET KoJiebaThesl B mpenenax S — 15 meyaTtHbIX CTpaHUIL; BCE
MPWIOKEHUS K pab0Te HE BXOJAT B €€ 00BEM.

Pedepar nomxeH ObITh BBINOJIHEH TPAMOTHO, C COOJIIOJICGHUEM KYJBTYpPbI
U3JI0KCHMUS.
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O0s13aTeNBHO AOKHBI UMETHCSI CChUIKM HAa UCIIOIB3YEMYIO JINTEPATYPY.

JlomxkHa OBITH coOoieHa TIOCJIEI0BATEIILHOCTD HaIMCaHUs
oubnnorpaduyeckoro amnmapara.

TpeGoBanus Kk 0()OpMJICHUIO BHEAYIMTOPHOI CAMOCTOSATEIbHOM PadoThI
CTYJACHTOB 110 OATOTOBKeE pedepaToB

Pedepat nomken ObITH OTIIEUaTaH Ha KOMIIbIOTepe. TeKcT pedeparta AOIKEH OBITH
oTreyaraH Ha Oymare ctaHgapToM A4 ¢ OCTaBJIEHWEM MOJIEH M0 CTaHAapTy: BEpXHEe
Y HIDKHEE MOoJIA 1Mo 2,5 CM., ¢lieBa - 3 cM., cripaBa — 1 cMm.

3arnaBus (Ha3BaHUE IJaB, maparpadoB) cieayeT neyaTaTbh >KUPHBIM IHIPUGTOM
(16), TexcT — 06b1yHBIM HIpUGTOM (14) U UHTEPBATIOM MEXTY CTPOK 1,5.

B Tekcte nomkHBI OBITH YETKO BBIJEICHBI ab3ambl. B abzame orcryrieHue
KpaCHOM CTPOKHM IOJDKHO COCTaBIATH 1,25 cm., T.e. 5 3HaKoB (meyaraercs ¢ 6-ro
3HaKa).

PaGora nomxkHa MMETh CKBO3HYIO Hymepanuio apabckumu mudpamu. Homep
CTPaHMIIBI CTABUTCA B MPABOM HUKHEM YTy 0€3 TOUKH Ha KOHIIE.

Hywmepanus ctpanuil JoKkyMeHTa (BKJIIOYasi CTPAHUIIbI, 3aHATHIE WILTIOCTPAIUsIMU
1 TaOJIUIIaMU) B TIPUIIOKEHUH, BXOASAIINX B COCTaB ATOTO JTOKYMEHTA, JO/DKHA OBIThH
CKBO3HOM, MEPBOI CTpaHullel aBiseTcst TUTYIbHBIN TucT (IIpunoxenue 3).

Ha BTOpOM J5MCTE TOKYMEHTa MOMEILIAIOT COJIEepKaHUe, BKIIOYAIOIIee HOMEpa U
HAaMMEHOBAHUE PA3/CNIOB M TOJPA3J/IETIOB C YKa3aHWEM HOMEpOB JIUCTOB (CTpaHMI).
CnoBo «CojnepkaHue» 3alMCHIBAIOT B BHUJE 3arojloBKa (CHMMETPUYHO TEKCTY) C
MpoNMUCHOW OYyKBbl. HamMmeHOBaHUS, BKIIOUCHHBIE B COJCpXKAHUE, 3aIMCHIBAIOT
CTPOYHBIMH OyKBaMH, HAUWHAS C TIPOIHCHOM.

Pa3znenbl noJKHBI UMETh MOPSAKOBBIE HOMEpAa B Mpejerax BCEro JIOKyMEHTa
(vactn) u oOo3HayaThcsd apabCkumu nudpamMu O€3 TOUKH, 3alMUCAHHBIMU C
ab3areBoro orcryna. Pazaen pekoMeHayeTcss HAUMHATh C HOBOTO JIUCTA (CTPAHUIIBI).

«BBeneHne» u «3aKiI0ueHNE) HE HyMEPYIOTCSL.
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[Toapa3nenbl AOMKHBI UMETh HYMEpPAIMIO B Mpejaesiax Kaxaoro pasaena. Homep
nojipaszieJia COCTOMT M3 HOMEPOB pasjiesia M Mojpasjelia, pa3ielIeHHbIX TOUKoi. B
KOHLIE HOMEpA MOApa3/elia TOYKa HE CTABUTCS.

Pazpenbl 1 moapasiesnsl TOJKHBI UMETh 3ar0JI0BKH, KPATKO U YETKO OTPaXKaroIue
coJlep KaHUe Pa3leioB U MOAPA3IEIOB. 3aroJIOBKH CJEAyeT Ie4aTaTh C MPOMHCHON
OykBbl 0€3 TOYKHM B KOHIIE, HE MOTYEpKHUBas. [lepeHOCHl CIIOB 1O cioraMm B
3aroJioBKax He Jomyckarotcs. Eciii 3aroloBOK COCTOMT U3 JBYX NPEIJIOKEHHM, UX
Pa3aEsIOT TOYKOU.

Paccrosinus MeXay 3arojJoBKOM M TEKCTOM TIPH BBIMOJIHEHUH JIOKYMEHTa
MaIIMHOMHUCHBIM CIOCOOOM JIOJHKHO OBbITh paBHO 3-4 wuHTEepBasiaM. PaccrosiHue
MEXy 3aroJOBKaMu pa3jiena U nojapasjeiia — 2 uHTepBaia.

B TeKCTOBBIN JOKYMEHT MOXHO MOMENIaTh WILTIOCTPAIMU (3CKU3bI, TUArPaMMBI,
¢doTorpaduu u T.11.).

Bce witocTpanuu Ha3bIBalOT PUCYHKAMHU W HYMEPYIOT apabCkuMu Ludpamu
CKBO3HOW HyMepanuel 1o BCeEMy JTOKYMEHTY.

WnmrocTpaii MOKHO pacrosiaraTh Kak MO TEKCTY, TaK U HA OTAEJbHBIX JIUCTAX.
Nnmtoctpauii Ha OTAENBHBIX JMCTAX MOYKHO CBOJAUTH B NPHIOKEHHE, KOTOPOE
OpOLIIOPYIOT OTAENBHO MJIM MOMEIIAIOT B KOHIIE IOKYMEHTA.

Nnmoctpanyss  npu HEOOXOJUMOCTH  MOXET UMETh HAaWMEHOBAHUE W
MOSICHUTENbHBIE  JaHHble  (TOJPUCYHOUYHBIM  TekcT). HammeHnoBanue u
MOJAPUCYHOUHBIH TEKCT JOJKHBI OBITh MO BO3MOXKHOCTH KPaTKUMH, YETKUMH H
JIOJKHBI TIOSICHSATH CYITHOCTh WIITIOCTpaIuu 0e3 oOpailleHuss K OCHOBHOMY TEKCTY.
CnoBo «PucyHOK» M HaMMEHOBAHHME IOMEIIAIOT MOCIE MOAPUCYHOUHOrO TEKCTa

(Pucynok 2 -CtpykTypa KaapoB).
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I[MTPMJIOKEHHUE E

MunucrepcTBo 00pazoBanus U Hayku YensiOuHcko obmacTu
['ocymapcTBeHHOE O0/KETHOE PO ECCHOHATFHOE 00pa30BaTEIbHOE YUPEKICHHE
«HOxHO-YpajibCKUil TOCYIAPCTBEHHbIH TEXHUYECKUHN KOJLIEIAD»

PEOEPAT

Tema

JAucounimna

CnenuajbHOCTh

CryaeHr (ka)

I'pynna

IIpenogaBarennb

JlaTa

Onenka

2019r.
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[MPMJIOXXEHUE XK.
BeinosiHeHue cxem
CxeMBbI B 3aBHCHUMOCTH OT 3JIEMEHTOB U CBSI3€H MEXIy HUMHU TOIPA3NICTSIOT Ha
CJIeIyIOLIMe BUIbI, 0003HAUCHHbIE OYKBAMU: JIEKTPUUECKHUE - D, THIPABIUYECKHUE -
I', mueBMaTnueckue - 1.

[To ocHOBHOMY Ha3HAYEHHUIO, CXEMBI MOAPA3ACIISIIOT Ha THITH, 0003HAYEHHBIC
udpamMu: CTpyKTypHBIC -1, GYHKIIMOHANBHBIC - 2, TPUHIIUITHAIbHBIC (TTOJIHBIC) - 3,
coeIMHEHUN (MOHTaXKHbIE) - 4, MOJAKIIIOUEHUS - 5, 001IMe - 6, pacnoyoKeHus - 7,
00bequuennbie -0.

Kon cxembl cocTouT U3 OyKB, ONPEETSIONINNA BUT CXEMbI, U ITUPBI,
0003HayYaroIIel TUIT CXEeMbl, HarpuMep: I3 - cxeMa dJIeKTpUIecKas
MpUHIUITHATBHAS; D4 - cXeMa dJIeKTpUYecKasi COeTMHEHUM.

1. IlpaBuJia BbINIOJIHEHUSI BHEAYTUTOPHOI CaMOCTOSITEIbHOW PadoThl CTY/IEHTOB
10 BBINOJHEHHUIO CXEM

[Ipu BBINOTHEHUHU CXEM IEUCTBUTEIBHOE MTPOCTPAHCTBEHHOE PACIIOIOKEHUE
COCTaBHBIX YaCTEH M3/ACNNS HE YIUTHIBAIOT WJIH YIUTHIBAIOT TPHUOIMKCHHO.
Pacnionosxenue yciioBHbIX rpadudecKux 0003HaUYCHUN HA CXEME OIpeIeaeTCs
yI00CTBOM YTECHHS CXEMBI U JIOJDKHO 00€CIIeunBaTh HAMITYYIIee TTPEACTABICHHUE O
CTPYKTYpPE M3CIHS ¥ B3aUMOCBSI31 €r0 COCTaBHBIX YacTeld. [ToaTomy mis
MOCTPOEHUSI PUCYHKA CXEMBbI JOJIKHBI COOJIFOIATHCS CIICTYIOITUE YCIOBUS:
AJIEMEHTBI, COBMECTHO BBITTOIHSIONINE ONpeeCHHbIC (DYHKINH, TOJDKHBI OBIThH
CTPYIIUPOBAHBI U PACTIOIOKEHBI COOTBETCTBEHHO PA3BUTHIO MPOIECCca CIeBa
HaIpaBo; PACIOI0KEHNE AIEMEHTOB BHYTPU (QYHKIIMOHATBHBIX TPYTII JIOKHO
o0ecreunBaTh HaMOOJIEE MPOCTYIO KOH(PUTYpALMIO LIeTIel (C MUHUMAaJIbHBIM
KOJIMYECTBOM M3JIOMOB U TIEPECCUCHUM JIMHUMN CBS3M); TOMOJHUTEIBHBIC U
BCIIOMOTATEJIbHBIC TIETH (3JIEMEHTHI M CBS3U MEKIy HUMH ) JTOJDKHBI OBITh BBIBEACHBI

U3 I10JIOCHI, 3aHSITON OCHOBHBIMHU OCTIsIMU.
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Tabnuua 1 O6o3HaueHus, rpaguUecKue yCIOBHBIE B JIEKTPUUYECKUX CXeMax

HaumenoBaunue

O06o03Hauenue

I'OCT 2.721—74. O003Ha4yeHus 0011ero NpuMeHeHHust

IIoTOK  2JIE€KTPOMarHUTHOW OHEPIrHM, CHUTHAI

ANEKTPUYECKUI:

a — B OJJHOM HampaBJICHUU (HAampumep, BIIPABO);
0 — B 000MX HampaBJICHUAX HE OJJTHOBPEMEHHO;

B — B 000HX HaIpaBJICHUAX OJHOBPEMEHHO

a§

d)

)

JIMHMS MeXaHUYECKOH CBS3H.

PazBeTBneHne JIUHUM MEXaHWYECKOH  CBS3H:

a — oA yriiom 90°;

0—mon yriom 45°

Ilepeceuenne TMHUNA MEXAHUYECKOW CBS3H:
a — oA yriiom 90°;

0 — mox yriaom 45°

PerynupoBanue nuneitHoe. Ob1ee 0603HaueHUE

IIpuBonsl:

a — DJIEKTPOMarHUTHBIN;

0—>JIeKTPOMAIIMHHBIN

MaiuvHa 3eKTpudecKas:
a — o0I111ee 0003HaAYEHHE;

6 — BHYTpH JIOTYCKaeTCst
YKa3bIBaTh CIEAYIONIME JIaHHBIE: pPOJ MAaIlUHbI
(reneparop — I', nBuratens — M, cenbcun — Cc

OKPYXHOCTH

U JIp.), pOJ TOKa, YUCIO (a3 WK BUJ COCTUHEHUS
oOMoTok. Hampumep, reneparop tpexdasHblid.

Iroct 2.723—68. Karywmkn

aBTOTpaHcopMaTOPBl U MATHUTHBIE YCHJIUTEIH

HHAYKTUBHOCTH,

Apoccen,

TpaHchopMaTophl,

O6moTka TpaHchopmaTopa,

®opmMa I

®opma II
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aBTOTpaHchopMaropa, Ipocceiss © MarHUTHOTO

YCUIIUTENA ~ren
£13..%

A~

8)

CepaeyHuk (MarHUTOIPOBO): a) ) 8)
a — (heppOMarHUTHBINH; - ===
0 — (GeppOMarHUTHBIN C BO3IYIIHBIM 3230POM;
B — MarHUTOJMUAJICKTPUICCKUIT
Tpancdopmarop oHO(a3HbII c 3 I C Ld

P T e———
(beppoOMarHuTHBIM CEPICYHUKOM: MrmM
a — JIBYXOOMOTOYHBIH;

al é)

0 — TpexoOMOTOYHBI

I'OCT 2.727—68 (CI' CIOB 862-78). Pa3psiiHuKH, IPeJOXPAHUTEIH

Pazpsanuk.
~ —
Oob1ee 0003HaUeHNE
[IpenoxpaHuTenp MIaBKUM.
- <+
O01ee 0003HaYeHNE »./—0.-‘

I'OCT 2.728-74 (CT CIB 863-78 u CT CJB 864-78) Pe3ncropbl, KOHIEHCATOPBI

Pesucrop:

/0 43
a — IOCTOSIHHBIN; <+ -FJ—}- _gﬁl
a) 5) 8

0, B — MepeMeHHbIH

Konnencarop:

a) | “ l 4)
a — IIOCTOSIHHOW €MKOCTH ' j &
8

0 — mepeMeHHON eMKOCTH

I'OCT 2.729—68. IIpn6opsI 2j1IeKTpou3MepHuTeIbHbIE

[Tprbop n3MepuTENbHBIIN:

a, 0— ITOKa3bLIBAIOIIHIA;

0) 2)

B— PETUCTPUPYIOIIHIA; a) e 0

I—HMHTErpUPYIOIU I @ @
D10 0

IIpumeuanus: 1. Jlnmg ykazaHWs Ha3HaA4eHUS

14

npubopa B ero 0003HAUEHHE BIUCHIBAIOT
OykBeHHbIE O00O3HAYCHHsI EIUHUI[ W3MEPEHHS
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WIM  U3MEpSAEMBIX  BEJIMYMH,  HalpUMeEp:
amnepMmerp — A, BoabTMETp — V, omMmeTp —
u J1p.

2. Jna wuzobpaxeHuss KOMOMHHPOBAHHBIX
U3MEPUTEITBHBIX npubopoB UCIIOJIB3YIOT
COYETaHUs! COOTBETCTBYIOLINX 0003HAYCHUH.

TanpBaHOMETp @
Ocmumorpad

N
Tepmonapa

Y%

Yacs! cuaxponnbie Ha 50 '

I'OCT 2.747—68. Pazmepbl ycJI0BHBIX TrpauyecKuX O0003Ha4YeHUil

3azemuienue (a) u xkopiyc (0) a) % %
Fia
Kongencarop (a), kaTyiika WHIYKTUBHOCTH, OOMOTKa ”B 15,4
(0) ....{it A~ A
a) )

I'OCT 2.750—68. Pox Toka U Hanpsi’keHHs, BHAbl COCJHMHECHHS O0MOTOK

Tok: a —MOCTOSHHBIN; 6 —IIepeMEeHHBbII

a)— 0) rv
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[MTPMJIOXKEHUE 3.
Pe3ucropbi

Pe3ucTtop — aneMeHT 1ienu, B KOTOpOM IIPOUCXOJIUT TpeoOpa3oBaHue ANEKTPUIECKOM
sHepruu B TemioByto P = U-l. Pe3uctop nmeeT conpoTuBieHUE, KOTOPOE U3MEPSIETCS
B OMaX, KHJIOOMax WJIu Meraomax. JIro0oe conpoTUBIECHUE UMEET HETOYHOCTh
n3roroBiieHus. CyIIeCTBYIOT JIECSITh KJIACCOB TOUHOCTU M3TOTOBJICHUS PE3UCTOPOB:
+0,02%, +0,1%, +0,25%, +0,5%, +£1%, 2%, +5%, £10%, £20%, +30%.
[IpOMBIIIIEHHOCTH BBIITYCKAET pe3UCTOpbl ¢ HOMUHAIaMH 0T 10M 1o 10 000 Mowm.
3HaYeHUs CONMPOTUBICHUN PE3UCTOPOB ONMPECISIOTCS PSAJaMU HOMUHAIBHBIX
sHauenwmii: E3, E6, E12, E24, E48, E96, E192. Uucno nocine E yka3piBaeT 3HaUCHUE
HOMUHAaJIa COMPOTUBIICHUS JIJISl IECSITUYHOTO Topsiika (Tadnuia 1).

Ta6nuna 1 — HoMuHansl pe3ucTopos.

Psan 3HaueHus HOMHHAIA
= 20% pan E6 | 1: 15; 2.2; 33; AT, 6.8;
+=10%panE12 | 1, 12, 15 18, 22, 27, 33, 39, 47, 56, 68 82
+5% panE24 | 1:11;12;13;1,516;1,8; 2, 2,2, 24, 2,7, 3; 33;36; 39;4,3; 47,54, 56; 6,2, 6,8; 7,5, 8,2, 9,1

Homunan conpoTuBiieHus MOTy4aeTcsi yMHOXKEHHUEM YUCiia U3 BEIOPAHHOTO psijia Ha

10", rmen =1,2,....
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ITPUJIOXXEHUE 1.
Konaencaropsi

B TexHuKe KOHIEHCATOPOM HA3bIBAIOT YCTPOMUCTBO, COCTOSIIEE U3 IBYX
METAJUTMYECKHX IJIACTHUH, Pa3/ICICHHBIX JUAICKTPUKOM, 001a/1arolee onpeaeIeHHOMN
ANEKTPOEMKOCTBIO U MPETHa3HAYEHHOE ISl BKIIFOUEHUS B JIEKTPUUECKYIO 1.
[TpOoMBIIIIEHHOCTD BBITTYCKAET KOHJACHCATOPHI PA3IMYHOMN 3JIEKTPOEMKOCTH: OT 1
nukodapaasl 10 TeICSY MUKpodapas Ha pa3IuyHble HanpspDKeHus. HomuHambHbIe
3HAYCHUS EMKOCTEH KOHJIEHCATOPOB OMPEIETSIOTCS PSIaMi HOMUHATBHBIX
sHaueHuit: E3, E6, E12, E24, E48, E96, E192. Yucno nocie E yka3piBaeT 3HaueHUE
€MKOCTH JIJIS JIECITUIHOTO Topsiika (Tadmmia 1).

Tabnuma 1 - Homuuan emkxoctu [D].

Psan 3Ha4YeHUsT HOMHUHAJIa

E3 1; 2,2; 4,7

E6 1; 1,5; 2,2; 3,3; 4,7, 6,8;
E12 |1;1,2; 15; 1,8; 2,2;2,7; 3,3; 3,9;4,7; 56, 6,8; 8,2

HomuHan eMKOCTH MOJTydaeTcss yMHOKCHHEM YHciia U3 BRIOpaHHOTO psifa Ha 107,
rnren=1,2, ....
J{71st mosTydeHus paCYETHBIX 3HAYEHUM €MKOCTH KOHAEHCATOPA MPUMEHSIOT

Pa3JINYHBIC CITOCOOBI COCOMHCHUA.
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[MTPMJIOXKEHUE K.

PeKOMeHIlaIII/Il/I MO0 CO3JaHUI0 MMPE3CHTAINH

Ipasuna wipugpmosozo opopmnenus:
-IlIpudTeI ¢ 3acedkamMu YUTAFOTCS JIeTde, 4eM TpoTecku (mpudThl O€3 3aceueK);
-JI7151 OCHOBHOI'O TEKCTa HE PEKOMEH]IyETCSl UCIIOJIb30BaTh MPOMUCHBIE OYKBBHI.

-llIpu¢ToBoif KOHTpACT MOXKHO CO3JaTh IMOCPEICTBOM: pa3Mmepa HpudTa, TOIIIMHBI

mpudTa, HaUepTaHUs1, POPMBI, HAPABIICHUS U LIBETA.

-IIpaBuiia BEIOOpa IBETOBOM I'AMMBI.

-l{BeToBas ramMmma J10JIKHa COCTOATH HE O0Jiee YeM U3 IBYX-TPEX LBETOB.

-CyIIeCTBYIOT HE COUETaeMble KOMOMHAIIUU 1IBETOB.

-UepHblil IBET IMEET HETaTUBHBIN (MpayHbIii) TOATEKCT.

-benblil TekcT Ha YepHOM (DOHE YKMTAETCs III0XO (MHBEPCHS IIIOXO YUTACTCS).
IIpasuna obweti komnozuyuu:

-Ha mosioce He 10JDKHO OBITH OOJIBIIIE CEMU 3HAYMMBIX OOBEKTOB, TaK KaK YEJIOBEK HE

B COCTOSTHUM 3alIOMHHUTH 32 OJIUH pa3 OoJjiee CEMU IIyHKTOB 4ero-auoo.

-Jlorotun Ha noJsioce TOJKEH pacnojiaraTbCsl ClipaBa BHU3Y (ClieBa HABEPXY U T. 1.).
-Jlorotun gomxeH ObITh IPOCTOM U TAKOHUYHOU POPMBI.

-JIn3aiiH 10KeH OBITh MPOCTHIM, a TEKCT — KOPOTKHM.

-U300pakeHuss JOMaITHUX JKUBOTHBIX, JETEW, OKEHIIMH U T.J. SBISIOTCA

ITOJIOXKHUTCIIbHBIMHU O6pa3aMI/I.

-KpynHbie 00bEKTBI B cOCTaBe JIFOOOM KOMITO3UIIMM CMOTPSATCS JTIOBOJIBHO HEBAXKHO.

ApimuHHBIE OYKBBI B 3arojOBKax, KHOMKH HaBUTAaIuu BbicoTOWM B 40 mukcenew,
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BEPCTKAa B OJHY KOJOHKY mmupuHOW B 600 TOYeK, pa3fenuTesb OJHOIO IBETA,
pPacTSHYTBHIA Ha BECh dKpaH — BCE ATO MPHUAACT JU3aiHY HempodeccruoHaIbHBIMN

BU/I.
Pexomenoayuu no ousaiiny npezenmayuu:

YtoObI IMPC3CHTANUA XOPOIIO BOCIIPUHUMAIACH CIYIIATCIEIMHA U HC BbI3bIBaJla
OTPULATCIIBHBIX BMOHI/Iﬁ (HOI[COBHaTeJ'H)HBIX WX BIIOJIHE OCOBHaHHBIX), HGO6XOI[I/IMO

coOr01aTh MpaBuiIa ee 0(hOpMIICHHUS.

[Ipe3eHTanust mpennonaraer coyeTaHue WH(OpPMALMU PA3IUYHBIX TUIIOB: TEKCTAa,
rpaduyeckux H300paKEHUHM, MY3bIKAJIBHBIX M 3BYKOBBIX 3((EKTOB, aHUMAIUU U
BuaeodparmeHToB. [103TOMy HEOOXOUMO YUUTHIBATh ClieUU(PUKY KOMOUHUPOBAHUS
¢parmeHTOB HMHpOpManMu pa3zauuHbIXx THNOB. Kpome Toro, odopmienue u
JEMOHCTpAlUg ~ KaXJIOr0 M3 IEPEYUCICHHBIX TUIOB HMH(QOpPMAIMM  TaKXKe
MOJYMHAETCS ONpENEICHHbIM TpaBWiaM. Tak, Hampumep, s TEKCTOBOU
uHpopmManuu BaxkeH BbIOOp wmpudTa, I8 Tpaduueckold — SAPKOCTh U
HACBILEHHOCTh LIBETA, JJI1 HAaWJIY4IIEr0 UX COBMECTHOTO BOCHPHATHS HEOOXOAMMO

OIITUMAJIBHOC B3aNMOPACIIOJIOKCHHC Ha cnafme.

Paccmotpum  pexkomenpanuu 1Mo OGOPMIICHHIO M TIPEACTABICHUIO Ha DKpaHe

MaTepHaioB Pa3IMYHOTO BUA.
Ogopmnernue mexcmosotl unghopmayuis.
-pazmep mpudra: 24-54 nyHkra (3arojioBok), 18—36 myHKTOB (OOBIYHBIN TEKCT);

-nBeT mpudTa U 1nBeT (PoHaA MOKHBI KOHTPACTHUPOBATH (TEKCT JIOJDKEH XOPOIIIO

YUTaThCS), HO HE pe3aTh I71a3a;

-t mpudTa: Ui OCHOBHOTO TeKcTa riaakuii mpudrt 6e3 3aceuex (Arial, Tahoma,
Verdana), ams 3arosioBka MOKHO HCIOJIb30BaTh JIEKOPATUBHBIA MIpUPT, €CIU OH

XOPOIIIO YUTAEM;
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-KypCUB, TOIYEPKUBAHMUE, >KUPHBIA MIPUPT, MTPOMNUCHbIE OYKBBI PEKOMEHIYETCS

WCII0JIb30BAaTh TOJBKO JIJISi CMBICIIOBOTO BBIJICICHHS (DparMeHTa TEKCTa.
Ogopmnenue epaghuueckoti ungpopmayuu:

-pucyHku,  ¢Gotorpadum, AMarpaMMbl  TPU3BaHBl  JOMNOJHUTH  TEKCTOBYIO

uH(GOPMAaIIMIO WIH NepeaTh ee B 0oJiee HATSAHOM BUJIE;

-)KEJIaTeNbHO N30€raTh B MIPE3EHTALIMH PUCYHKOB, HE HECYILIUX CMBICIOBOM HArpy3KH,

€CJIM OHH HEC ABJISAIOTCA 4aCTbIO CTHJICBOI'O O(l)OpMJ'IeHI/ISI;

-IIBCT Fpa(i)quCKI/IX H306pa)I(€HHﬁ HC OOJDKCH PC3KO KOHTPACTHUPOBATH C O6IHI/IM

CTHJIEBBIM O(DOPMIICHHEM ClIaii/1a;
-WJUTIOCTPAIMU PEKOMEHIYETCSI CONPOBOXKAATH MOSACHUTEIBHBIM TEKCTOM;

-eCJIM TpauyecKoe N300pakeHUEe UCIO0JIb3yeTCsl B KauecTBe (JOHA, TO TEKCT HA 3TOM

(oHe 10KEH ObITh XOPOILIO YATAEM.

Anumayus
AHnManoHHble 3G (PEKTh UCMONB3YIOTCS JJIS MPUBJICUCHUS BHUMAHUS CIyIIaTeNIeH
WU ISl IEMOHCTpAIlMu JAWHAMUKK Pa3BUTUS Kakoro-inubo mporecca. B atux
Cy4dasix MCMOJIb30BaHWE aHWMAIIMU OMpaBaHO, HO HE CTOUT YPE3MEPHO HACHIIIAThH
Mpe3eHTAIMI0 TakuMHu d(dQeKkTamMu, WHAYe 1ITO BBI30BET HETATHBHYIO PEaKIHIO

ayJIUTOPHH.
38yK:

-3BYKOBOC COIIPOBOXICHHUC JOJIZKHO OTpaKaTb CYThb WK IOJUYCPKHUBATDH 0COOEHHOCTD

TEMBI CJIaiia, MPEe3CHTAIlUH;

-HE0OXO0IMMO BBIOPATh ONTUMAJIBHYIO TPOMKOCTb, YTOOBI 3BYK OBLI CIIBIIIEH BCEM

cJIymareiiiM, HO HE OBLI OIIYHIUTCIBbHBIM,

-CCJIN 3TO CI)OHOBaSI MY3bIKad, TO OHa OAOJDKHA HC OTBJICKATb BHUMAHHC CJIYIHaTeJIeﬁ n

HC 3ariiymaTtb CJIOBa AOKIIaJ4YHKa. YrtoOnI Bce MaTCpHaJbl cnaﬁ)la BOCIIPpUHHUMAJIUCh
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OEJIOCTHO, U HE BO3HHUKAJIIO AUMCCOHAHCA MCXKIAY OTACIBHBIMHU €TI0 (I)paI‘MeHTaMI/I,

HEOOXOIMMO YUUTHIBATh 00IIKE paBuiia 0(hOpMIICHUS TPE3CHTAIUH.
Eounoe cmunesoe ogpopmnenue:

-CTUJIb MOXET BKJIIOYATh: OINpeNeSeHHbINH Mpu@T (TrapHUTYypa U LBET), IBET (PoHa

WK (POHOBBIA PUCYHOK, IEKOPATUBHBIN 3JIEMEHT HEOOJBIIOr0 pa3Mepa u Ap.;

-HEe PEKOMEHAYETCSl MCIOJIb30BaTh B CTHJIEBOM O(OpMIIEHUH Mpe3eHTauuu Oonee 3

IIBETOB U OoJiee 3 TumoB mpudra;

-O(bopMJIGHI/IG cnal?ma HC HOOJDKHO OTBJICKATb BHHMAHUC cnymaTeJIeﬁ OT €TI0

COAEPKATEIbHOMN YacTH;

-BCE CJIAWJIBI MPE3CHTAINH JTOJDKHBI OBITH BBIZICP)KAHBI B OJTHOM CTHIIC.
Cooeporcanue u pacnonodcerue UHGOPMayuoHHbIX O10K08 HA clatioe:’
-nH(POPMAITHOHHBIX OJIOKOB HE JIOJDKHO OBITh CIIMITKOM MHOTO (3-6);

-pEKOMEHyeMbIil pa3Mep OJHOro uHGOpMalnMOHHOrO Ojioka — He Oomee 1/2

pasMepa claiiia;

-)KeJIaTeIbHO TPHUCYTCTBUE HA CTpaHUIle OJOKOB C PA3HOTHUIHOW HH(pOpManuen

(Texcr, rpaduKu, TUarpamMMbl, TAOJIUIIBI, PUCYHKH ), JOTIOTHSIONMIEH APYT Ipyra;
-KJIIOUEBBIE CJIOBA B UHGOPMAIIMOHHOM 0JI0KE HEOOXOIUMO BBIJICIUTH;

-UH(POpPMAIMOHHBIE OJIOKK JIy4Ille pacrojaratb TOPU30OHTAIBLHO, CBS3aHHBIC 10

CMBICITy OJIOKH — CJIEBa HaIlpaBo;
-HanOoJee BaKHYI0 HHPOPMAITUIO CIIETyeT MOMECTUTD B IIEHTP ClIaii/a;

-JIOTUKA TPEAbABICHUS HWHPOPMAIMK HaA Cllaijax W B MPE3CHTAIMH JOJDKHA

COOTBECTCTBOBATH JIOTUKE €€ U3JIOKCHUA.

[ToMmuMO TIPaBUIBLHOTO PACIOJIOKEHUSI TEKCTOBBIX OJIOKOB, HYXHO HE
3a0bIBaTh U 00 WX COJIEp)KAaHUM — TEKCTe. B HeM HU B KOEM cllydae He JOJIKHO
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cojepxkarbcsi opdorpaduyeckux omuOok. Takxke CclaeayeT Y4YUThIBaTh OOIIHe

npaBuiia 0pOPMIICHHUS TEKCTA.

[locne co3manust mpe3eHTauu W ee  odopmiieHHs, HEO0OXOIUMO
OTpEINETUPOBaTh €€ M0Ka3 U CBOE BBICTYIUICHUE, MPOBEPUTH, KaK OyAET BHITIISIETH
Mpe3eHTalMsg B IeJOM (Ha D3KpaHE KOMIBIOTEpA WA MPOEKIIMOHHOM 3JKpaHe),
HACKOJIBKO CKOPO M aJ€KBAaTHO OHA BOCIIPUHUMAETCS W3 Pa3HbIX MECT ayAUTOPHUHU,
MIPU Pa3HOM OCBEIICHUH, IITyMOBOM COTIPOBOXKJICHHH, B 00CTaHOBKE, MaKCUMaJIbHO

NpUOMKEHHOM K peabHBIM YCIOBHIM BBICTYTLICHUSI.

IIpaBwia KOMIBIOTEPHOT0 HA0OpPA TEKCTa

[Tpu KOMIBIOTEPHOM HabOpe TeKCcTa HEOOXOAMMO COOJIOJAaTh ONpese/ICHHbIE
npaBuia. JTO MO3BOJIUT MOJYYUTh TEKCTHI, OJM3KHE MO O(POPMIIEHUIO K OPUTHHAII-
MakeTaMm, HWCIOJb3YEMBIM TMpU u3gaHuu KHUr. Kpome TOro, npaBuiIbHO
0 OpMIIEHHBIE U CTPYKTYPUPOBAHHBIEC TEKCTHI JIErYe MEPEHECTH C OJHON MIaTGOpPMBbI
Ha JAPYryio (T.e. IPOUYUTATh B APYroil ONEPAIIMOHHOW CUCTEME) WJIU OMyOJIMKOBaTh B

riobanbHOM cetu Internet.
Obwue npasuna oghopmienuss mexcma.

-Touka B KOHIIE 3ar0JI0BKA M I10J13ar0JI0BKAX, BBIKJIFOUEHHBIX OTAECIBHON CTPOKOM, HE
cTaBuTCS. EcCny 3aronoBOK COCTOMT M3 HECKOJBKUX MPEII0XKEHUI, TO TOYKA HE
CTaBUTCA MOCJE MOCIEIHEr0 n3 HuX. [[opsaKoBbI HOMEpP BCEX BUJOB 3aroJOBKOB,
HaOupaeMbli B OJHON CTPOKE C TEKCTOM, JOJDKEH OBbITh OTIENeH MNpoOeIoM

HE3aBUCHUMO OT TOI'0, €CThb JIM ITOCJIC HOMECPA TOYKA.

-Touka HE CTaBUTCA B KOHIIC HOI[pHCYHOIIHOI)'I IIoAIIMcCHu, B 3aroJIOBKEC Ta6JII/II_IBI n
BHYTPH HCC. HpI/I OTACIICHUHN OCCATHYHBIX I[O.]'IGI\KJI OT OCJIbIX YHUCCII JIy4dIIC CTABUTDb

zansityto (0,158), a He Touky (0.158).

-Illepen 3HakoM mpenuHaHUs TPOOET HE CTaBUTCS (MCKIIOUYEHHUE COCTABIISIIOT

OTKpBIBAIOIIMECS] TIapHble 3HAKHU, HAmpuMep, CKOOKW, KaBblukH). llocnme 3Haka
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npenuHaHus Mmpoben ods3aTeneH (eciy 3TOT 3HAaK He CTOMT B KOHIlE ab3ana). Tupe

BbIIETIsIeTCS Mpobenamu ¢ IByX cTopoH. Jleduc nmpodenamu He BbIIETSETCS.

-HucnurenbHble MOPAIKOBBIE U KOJIWYECTBEHHBIE BBIPAXAIOTCS B IIPOCTOM TEKCTE
cioBaMu (OOBIYHO, OJHO3HAYHBIE MPU HAIWYMHM COKPAIICHHBIX HAaWMEHOBAaHMI),
muppamMu (MHOTO3HAYHbIE W TPU HATUYMM COKPAIICHHBIX O0O3HAuUeHUM) W
CMEIIaHHBIM CIOCOOOM (IIOCJIE€ NECATKOB THICAY YacTO MPUMEHSIOTCS BBIPAKEHUS
TUIA 25 THIC.), YACIUTEIIbHBIE B KOCBEHHBIX MaJeKaX HaOUParoT C TaK Ha3bIBAEMBbIMU

HapaieHusmMu (6-1o). B Habope BcTpedaroTcst apabckue U puMcKue udpol.

-UHaekcsl 1 mokazarend MexAy coOOM M OT MPEAIISCTBYIOMIUX M MOCIEAYIOIMINX

5JIEMEHTOB Ha0Opa He JOJKHEI OBITH pasaenensl npobenom (H,0O, M%/c)

-Henb3s HaOupaTh B pa3HbIX CTPOKaxX (paMUIMU U WHULIMAIIBI, K HUM OTHOCSIIIUECS, a

TAKKC OTACIATh OAWH MHUIHUAJ OT JAPYTOro.

-He cnenyer octaBisiTh B KOHIIE CTPOKHU MPEJIOTH U COIO3bI (M3 OJHOM-TpeX OYKB),
HAaYMHAIOIIME TMPEAJIOKEHUE, a TakkKe OJHOOYKBEHHbIE COIO3bI M TPEIJIOTH B

CEepEANHE MPEIIOKCHUH.

-Ilocnennsist ctpoka B ab3aiie He JOJKHA OBITH CIMIIKOM KOpoTkou. Hamo crapaTthes
n30erath OCTaBJICHUSI B CTPOKE WJIM NepeHoca NBYX OykB. TeKCT KOHIIEBOM CTPOKHU
noJkeH ObITh B 1,5-2 pasa Oosbiiie pazMepa ab3aifHOTO OTCTYyNa, T.€. COJEpPkKaTh HE
MeHee 5-7 OykB. Eciu 3Toro He mosiy4aeTcsi, HEOOXOJAMMO BOTHATh OCTaTOK TEKCTA B
MPEbIAYIIME CTPOKH WM BBITHATH U3 HUX YacTh TEKCTa. JTO MPABWIO HE OTHOCUTCS
K KOHIIEBBIM CTPOKAM B MAaTEMaTUYECKHUX PACCYKICHUSIX, KOTJIa TEKCT MOXET OBITh

COBCEM KOPOTKUM, Haripumep "u", "unu'" u 1.100.

-3Haku npoueHTa (%) TPUMEHSIOT TOJIBKO C OTHOCSIIMMMCS K HMM YHMCIaMH, OT

KOTOPBIX OHH HC OTACIIAIOTCA.

-3Haku rpaayca (°), MunyThl ('), cekyHabl (") OT MPEABIAYIINX YKCENT HE JTOJKHBI
OBITh OTJIEJIEHBI TPOOESIOM, a OT MOCIEAYIOIUX YUCET JOJKHBI OBITh OTIEICHBI

npo6esiom (10° 15").



-dopmynibl B TEKCTOBBIX CTPOKAaxX HabOpa HAYYHO-TEXHUYECKHX TEKCTOB JOJKHBI
OBITh OTJAENIEHbl OT TEKCTa Ha MpolOen wiM Ha JBOMHON mnpoben. Ddopmyisl,
CJIEyIOIIKe B TEKCTOBOM CTPOKE OHA 3a APYTOH, JOJKHBI ObITh OTAEIEHBI APYT OT

Apyra yABOCHHBIMH MPOOEIaMH.

-3naku HOMepa (Ne) m maparpada (§) IPUMEHSIOT TOJBKO C OTHOCSIIUMHUCS K HUM
YHCIIaMU ¥ OTICNAIOTCS MPoOEIoM OT HUX M OT OCTaJbHOTO TEKCTa C JBYX CTOPOH.
CrBoeHHBIE 3HAKW HAOWPAIOTCS BIUIOTHYIO APYT K Apyry. Ecim K 3HaKYy OTHOCHUTCS
HECKOJIKO YHCEeN, TO MKy co00i OHU OTAeNstoTCs mpodenamMu. Hemb3st B pa3HbIX

CTpOKax HaOUPaTh 3HAKH U OTHOCSIINECS K HUM HUDPHI.

-B pycckoM s3bIke pa3nuyaroT CIEAYIOUIME BHIbl COKpallleHWil: OyKBEHHas
ab0OpeBHaTypa — COKpAIIEHHOE CJIOBO, COCTABJIEHHOE W3 TMEPBBIX OYKB CIIOB,
Bxosuux B noiaHoe HazBanue (CCCP, HIP, P®, By3); cnoxHOCOKpaIlEeHHBIE CI0BA,
COCTaBJICHHbIE M3 YaCTEH COKpALIECHHBIX CJIOB (KOJIX03) WJIM YCEUEHHBIX U IOJIHBIX
cinoB (Moccogser), u rpaduueckre COKpalleHHs MO HadajdbHbIM OykBam (T. — Troj),
10 YacCTsM CJIOB (CM. — CMOTpH), MO XapaKTEPHbIM OyKBaM (MJIpJ — MUJUIAAP), a
TaKKe M0 HadalbHBIM M KOHEUHbIM OykBam ((p-ka — dadpuka). Kpome Toro, B
TEeKCTax MPUMEHSIOT OyKBEHHbBIE 00O3HAuUEHUsl eAMHUIl (HU3NUECKUX BennduH. Bcee
OykBeHHbIE a00peBHATYPBI HAOMPAIOT NMPSMBIM MIPUGTOM 0€3 Touek u 6e3 pa3ouBKU
Mexay OyKBamH, CIIOKHOCOKpAIICHHBIE CJIOBa W Tpaduueckue COKpalleHUs
HaOUparOT Kak OOBIYHBIA TEKCT. B BbIIENEHHBIX HpUPTAMH TEKCTaX BCE ITH

COKpallleHHs] HAOUPAIOT TEM K€, BBIICTUTEIbHBIM IIPUPTOM.
Cneyuguueckue mpedosanusi npu KOMNbIOMeEPHOM HAOOpe MmeKCma.

-Ilpu Habope Tekcta oxaHoro ab3ana knaBuma «llepeBox ctpoku» («Enter»)

HaXXUMacTCA TOJIIBKO B KOHIIE 3TOI'O 3,638,1_13.

-Mexnay cioBaMH HYXXHO CTaBUTb POBHO oaWH Tipoben. PaBHOMepHOe
pacrpeneneHue CJIOB B CTPOKE TEKCTOBBIM  IPOIIECCOPOM  BBIOJIHSETCS
aBTOMATHYECKU. AO3alHBIM OTCTYN (KpPAaCHYI CTPOKY) YCTaHABIMBATh C MOMOIIIBIO

HpO6CJ’IOB 3alpCIICHO, JJIA J3TOr0 HCIOJIB3YIHOTCA BO3MOXHOCTU TCKCTOBOTO
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npoiieccopa (HarpuMep, MOKHO UCIOJb30BaTh OSI'YHKH Ha TOPU3OHTAIBHOM T0JI0CE
OPOKPYTKH WM TaOynsaTop). 3HaK HepaspbiBHBIM mpoOen (BcraBka — CumBo,
Bimanka CrenmanbHble 3Haku win komOwHarms kiaBum CTRLASHIFT-+mpoGen)
INPENsATCTBYET CHUMBOJAM, MEXIy KOTOPBIMH OH TIOCTaBJI€H, pacrojiaraTbCs Ha
Pa3HBIX CTPOYKAX, M COXpaHsAeTCS (UKCUPOBAHHBIM TPH JIOOOM BBIpaBHUBAHUU
a03ara (He MOXKET yBEIIMUMUBATHCS, B OTJIMYME OT OOBIYHOTO Tpodena). Beinenennem
Ha3bIBAIOT 0c000¢ 0dopMIICHHE OTACIBHBIX CJIOB MM 4YacTel TEKCTa, KOTOPOe

IMOAYCPKHUBACT UX 3HAYCHUC. Bce BUBI BI)I,ZIGJIGHI/II\/'I ACJIAT Ha TPH I'PYIIIIBL:

-llIpu¢roBeie BBIAEIEHNUS, BBIIOIHIEMbBIE TyTEM 3aMEHBI XapaKTepa WM HauYepTaHUs
mpudTa, — HAOOpP KYypCHUBOM, MOJIY>KHPHBIM, JKUPHBIM, MOJY>KUPHBIM KYpPCHBOM,
IPOMUCHBIMU WJIM KalUTEJIbHBIMU OyKBaMH, WIpU(TaMu JPYyroro Kerjis Wi Jaxe

JPYTOi TApHUTYPBL;

-KoMOuHupOBaHHbIE BBIJIEICHUS, BBIIIOJIHAEMbIE OJTHOBPEMEHHO JBYMsI CIIOCOOaMH,
HarpuMmep, Ha0Op MOJYKUPHBIM Bpa3psaKy, HAOOp MOMYKUPHBIM IIpUdTOM
YBEJIMYEHHOI'O KEIVISI C BBIKIIOYKONM B «KPacHYK CTPOKY» M JOIOJIHUTEIbHBIMU

OTOMBKaMu, HAOOp KYPCHUBOM C 3aKJIIOYEHHUEM TEKCTa B pPaMKYy U T. II.

-llIpudroBeie BbIAENEHUS (KYpPCHBOM, IOJY>KUPHBIM, >KUPHBIM) JOJDKHBI OBITh
BBINIOJIHEHBI MIPU(PTAMHU TOW K€ TAPHUTYPHI U KETrJsl, YTO U OCHOBHOM TEKCT. 3HAKU
MpEenuHaHus, CIEAYIOIIME 3a BBIACICHHON YacThlO TEKCTAa, JOJKHBI ObITh HAOpaHbI

HPUPTOM OCHOBHOTO TEKCTA.

-B tekcToBOoM Habope ab3aiHbie OTCTYIBI JOJKHBI OBITh CTPOTO OJIMHAKOBHIMHU BO

BCEM NJOKYMCHTC, HEC3aBHUCHUMO OT KCTJIA Ha6opa OTACJIbHBIX yacTel TEeKCTa.

-3HaK TUpE, WK JJIMHHOE THPE, MOXKET ObITh HAOPAHO C MTOMOIIBIO OJTHOBPEMEHHOTO
Haxatuss komOumHarmu kiaBum CTRL+SHIFT+Hceperit muHyc (cepblii  MUHYC
pacrionaraeTcss Ha UMQPPOBOM KiaBuatype, crpaBa) wiu BcraBka — CumBou,

BKJIaaka CrenuanabHbIe 3HAKH.

Ilpasuna opopmnenus npezenmayuu’

103



IIpasuno Ne 1: Obpamume eHumaHue Ha Kawecmeo kapmuHox. Kapmunku oondwcHol
Ovimb KpynHuiMu, Yemxkumu. He netmatimeco pacmseueamo menkue KapmuHKU yepes
gecb cnand: 5mo npugeoem K ee NUKCeUSAYUuu U 3HAYUMETbHOMY YXYOUleHUIo
kauecmea. Ha oonom cnaiide — He 6o/lee mpex KapmuHOK, YmoObl He pacceusamso
BHUMAHUe U He nepecpyxcamv 3peHue. Kapmunka Oondicha necmu CMbulCI08YI0

Ha2py3Ky, a He NPOCmo 3aHUMAams Mecmo Ha caauoe.

Ilpasuno Ne 2. He nepeepyorcaiime npezenmayuio mexcmom. Maxcumanvro corcamole
me3ucwl, He bollee mpex Ha 0OHOM caauode. Tekcm He 00adHCeH NOBMOPSIMb MO, YMO

2060pAmM, 603MOIUCHO, JTUULL KDAMKOE U3I0JHCEHUE CYMU CKA3AHHOZO0.

IIpasuno Ne 3. Ogopmnenue mexcma. Texcm Oondicen Oblmb YemKUM, OOCMAMOYHO
KPYNHbIM, He CIUBAMbCS C POHOM.

llpasuno Ne 4. Hacmpouxa anumayuu. Ilopou cocmaeumenv npesenmayuu, Kax
0yOmo uepas 6 uHmepecHyro uzpy, nepespyicaem Npe3eHmayurd aAHUMAYUOHHbLMU
aghpexmamu. dmo omenexaem u Ovigaem oueHb msaxceno 011 2na3. Mcnonv3yime
MUHUMYM 3¢hghekmos, bepume monvko camvle npocmovle. OCOOEHHO YMOMAAIOM
maxue 3¢)gexmsl Kax 8vliem, 8paujeHue, cooupauue u3 31eMeHmos, yeerudenue,
usMeHeHue wpugpma unu yeema.

Ilpasuno Ne 5. Cmena cnaiidos. 30ecy moosice obpawiaem HUMAaHUe, KAK CMEHIIOMCS
crauovl. Jlyuwe He ucnonvzosamv 30ecv dpgexkmul anumayuu coecem. Koeoa
CAAUObl CMEHSIOMCS, HAe3XMCasi Opye Ha 0py2a Ulu cooupascs u3 omoebHblX nojioc,
HauuHaem npocmo pabumv 6 2nasax. bepecume ceoe 3penue u 3penus eauiux
caywamernetl.

PexomeHnmanmu K moJAroToBKe MyJIbTUMEIUA-TIPE3EHTAIIMN U JIOKJIaI0B

1. Jlokmam-3To cooOIIeHHe 10 3aJaHHOW TeMe, C I1IeJIbI0 BHECTH 3HaHUSA U3
JIOTIOJTHUTEIIBHOW JIUTEPATYPhl, CHCTEMAaTH3UPOBAaTh MATEPHII, MPOULTFOCTPUPOBATH
MpUMeEPaMH, pa3BUBATh HABBIKK CAMOCTOSITEIILHOM Pa0OTHI C HAYYHOU JINTEPATypOH.

2.Tema nokmnama Ao/bKHA OBITH COTJIACOBAHHA C IMPEIOAaBaTeIeM U COOTBETCTBOBATH

TEMC 3aHATHA.
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3.0¢opmueHue A0KiIaa-Mpe3eHTalul JIOJKHO COOTBETCTBOBAaTh «MeEToau4ecKuM
PEKOMEHJAIUsIM TI0 COACPKAHUI0O M OPOPMIICHUIO TPE3CHTAIUU» I CTYIEHTOB
KOJUIEIKA.
4.Heo0x01MMO COOIOaTh PErJaMeHT, OTOBOPEHHBIN TpH MOTYYSHUH 3aJaHus.
5.cnonp3yembie WILTIOCTPAIH JOJIKHBI OBITh TOCTATOYHBIMHU, HO HE YPE3MEPHBIMHU.
6. Pabota cTyneHTa Haj MOKIaIOM-TIPE3CHTAllMEN BKJIIOYAeT OTPaOOTKY HABBIKOB
OpaTopCTBA.
7.CtyaenT B  Xoae palOThl MO TMpPE3eHTAlMU JOKJIaaa, oTpabaThiBacT yMEHHE
OpPUEHTHUPOBATbCA B MaTepuajie M OTBEYATh HA JONOJIHUTEIbHBIE BOIPOCHI
CIIylIaTEJIeH.
8.CTyleHT B XoJe paboThl MO TMpEe3eHTAlMU JOKJIala, OTpadaThiBaeT yMEHHUE
CaMOCTOSITENIbHO 0000IIUTH MaTepUal U CAENATh BBIBOJIbI B 3aKIIOUECHUH.
9.JlokimamoM  Takxke MOXKET CTaThb Mpe3eHTauus pedepara  CTYIEHTA,
COOTBETCTBYIOIIAS TEME 3aHATUS.
10.CtyneHT 00si3aH MOATOTOBUTH U BBICTYNHTH C JOKIJIAJOM B CTPOTO OTBEIACHHOE
BpeMs MPENO0IaBaTeNIEM, U B CPOK.
MeTtoauueckue yka3aHus 10 UCIOIb30BaHUIO HHPOPMAIIMOHHBIX TEXHOJIOTUN

[Ipy wuCnoNb30BaHUM WHTEPHET-PECYPCOB CTYAEHTaM CJENyeT Y4YWUTHIBATh
CJIeIyIOLIME PEKOMEHAAINH:
-HE00X0IMMO KPUTUYECKU OTHOCUTHCS K UH(opMauu
-clielyeT  HayuduThCcsi  oOpabaTeiBaTh  OoJbliie  oObeMbl  MH(OOpPMAINH,
NpE/ICTaBJICHHbIE B MCTOYHHMKAX, YMETh BUAETh CUJIbHBbIE M CJIa0ble CTOPOHBI,

BBIACIIATH U3 IIPCACTABJICHHOI'O MaTCpHrajia HauoOoJee CYIICCTBCHHYIO 4aCTb

105



