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M.B. HerecoBa; ToMckuii MOMUTEXHUYECKUN YHUBEpcUTET. — ToMck: U3a-BO
ToMCKOro MoJIMTEXHUYECKOT0 YHUBEpcuTeTa, 2012. —22 c.

Metonuueckue ykazaHus U WUHAUBUAYaJbHbIE 3aJlaHUS PACCMOT-
pPEHBl U PEKOMEHJOBaHbl K M3JaHUI0 METOAMYECKUM CEMUHAPOM
Kageapbl  HMHOCTpaHHOro  si3blka  WMHcTUTyTa  cOIMaNbHO-
TYMaHUTApPHBIX TEXHOJOTHM « » 2012 roma, mpoTOKOI
No .

3aB. xkadenpoit U UCT'T
JIOTICHT, KaHAUaT (HUII0C. HAyK O.B. ConogoBHHKOBA

AHHOTALIUA

Meroauueckne yKazaHusl M1 UHIAUBUyalbHbIE 3aJaHUS 110 JUCLH-
winHe «AHMMCKud  s3bIK.  [IpodeccnoHanbHO-OPUEHTUPOBAHHBIMH
Kypc» mpeaHa3HadeHsbl s ctyaeHToB /10, obyyaronuxcs o Hampas-
nennto 140400 «DyexkTposHepreTuka 1 JIEKTPOTeXHUKa». JlaHHas nuc-
LUIUIMHA U3y4aeTCs B OJTHOM CEMECTPE.

[IpuBeneHo copepaHue OCHOBHBIX TEM JHUCLMIUIMHBI, TEMBI MPaK-
THYECKHX 3aHATHH. [IprBeacHBI BApUaHThI 33JIaHUN JIJISl MHIUBUTY ATbHBIX
JOMAIIHUX 33JaHNM. J[aHBI METOIMYECKUE YKa3aHUs 10 BBINOJIHEHUIO UH-
JTUBUAYaIbHBIX JOMAITHUX 33JaHUN.

KOMMJEKT 3JIEKTPOHHbIX

YHEBHO-METOAUYECKUX MATEPUANOB



: AHrnuiicknia a3bIK. MpodeccnoHanbHO-0pUEHTUPOBAHHBIN KypC:
! DIU METOAMYECKME YKasaH!s U MHAMBUAYaSbHbIE 3a4aHUs

OTI'JIABJIEHUE

1. MECTO JUCLIUIUIMHBI B CTPYKTYPE OCHOBHOM OFPA30OBATEJILHOM

[TPOI'PAMMBI 4
2. COAEP’ KAHUE TEOPETUYECKOI'O PA3AEJIA JUCHUTTIJIMHBI 5
3. COAEPXAHUE ITPAKTUYECKOI'O PA3JIEJIA JUCHUIIJIMHBI 8
4. UHANBU Y AJIBHBIE JOMAIIHUE 3AJAHUA 10
4.1. O0ue MeToaNYeCKHe yKa3aHus 10
4.2. Obpa3zen HHAMBHUIYAIBHOTO JOMAIIHETo 3a1anus Ne 1 11
5. [IPOMEXYTOYHBIM KOHTPOJIb 16
6. YYHEBHO-METO/JUYECKOE OBECITEYEHUE JUCHUITJIMHbBI 20
6.1. Jlutepatypa o0si3aTenpHast 20
6.2. JIutepaTypa NONOJHUTEIbHAS 20
6.3. Internet-pecypcsl 20
3

KOMNNEKT 3JIEKTPOHHbIX

YHEBHO-METOAUYECKUX MATEPUANOB



AHrAnncknin 53bIK. MpodeccnoHanbHO-0pUEHTUPOBAHHBIN KypC:
METOAMYECKME YKasaH!s U MHAMBUAYaSbHbIE 3a4aHUs

——

1. MECTO JUCHUILJIUHBI B CTPYKTYPE
OCHOBHOM OBPA30OBATEJBbHOM ITPOT'PAMMBI

HMucrtummuaa «MHOCTpaHHBINA S3BIK» SBISECTCS 00S3aTECIIbHOM JTHCITHII-
JUHOU (esiepaTbHOr0 KOMIIOHEHTA ITUKIIA OOIIMX TYMaHUTAPHBIX M COIHAITb-
HO-3KOHOMHUYECKUX JUCLUIUIMH B TOCYJAAPCTBEHHOM 00pa30BaTEeIbHOM CTaH-
napTe Boiciiero npodeccuonansuoro oopazoanus (I'C2.®.01), a Takxke Ha-
HOHATBHO-pernoHanbHOro koMmmnonenta (I'C2.P.01) u BkiItoueHa B yueOHbIC
mwianel TITY (OIT.P.21 TlpodeccroHanbHO-OPUEHTUPOBAHHBIA HHOCTPaH-
HBIH S3BIK) JJIS BCEX HaIpaBJIeHUH, crieluaabHOoCTed U (hopM OOyUEeHHUS.

[Iporpamma si3pikoBOM moAroToBku ctyneHtoB UJIO cocrout uz osyx
IIUKJIOB, 00€CTIEUMBAIONINX MMOATAITHOE JIOCTH)KEHHE Pe3yJbTaTOB 00yUYEHUSI.
Ilpoepamma nepgoeo yukia npeaycMaTpuBaeT U3yueHUue o00s3aTeIbHON JHC-
nUIIMHbL «THOCTpaHHBIN A3BIK» cTyaeHTamu 1-ro kypca UO. Ilpoepamma
6mMopo20o yukia TpeaycMaTpuBaeT u3ydeHwe aucuuruimabl «IIpodeccuo-
HaJIbHO-OPUEHTUPOBAHHBI WHOCTPAHHBIN S3BIK» CTYJEHTaMH 2-T0 Kypca
nao.

K ucxomusiM TpeOGoBaHUSIM, HEOOXOMUMBIM JIJISI H3YYCHUSI JUCITUTUTHHBI
«IIpodeccroHanbHblii MHOCTPAHHBINA SI3bIK», OTHOCSTCS 3HAHUSA, YMEHHS
Y BUJbI JEATENBHOCTH, C(OOPMHUPOBAHHBIE B MPOLECCE M3YUYEHUST MHOCTPAH-
HOTO 53bIKa B TeueHue 1-ro kypca (1 uukm o0yyeHus).

Huctumirza «IIpodeccuoHanbHbIl HHOCTPAHHBIN S3bIK» MPEANOoIaraet
oOy4eHHe MHOCTPAHHOMY SI3bIKY B 00bEME, JOCTATOUYHOM JUJISl OCYIIECTBIIE-
HUSL OOIICHUS B CUTYAIUSX, TAIUYHBIX JUIsl TPOQECCHOHATBLHO-IET0BOI0 00-
HICHHs B paMKaX OCBauBaeMOM CHEeIMaIbHOCTH.

B xadecTBe OCHOBBI MPOEKTUPOBAHUS yUeOHOr0 mporecca Ha 3-eM Kyp-
CE HUCIIOJIb3YETCsl TEXHOJIOTHSI MOAYJIbHOTO 00y4ueHus. B ocHOBY nmoctpoenus
MOJTyJIsl TIOJIO’KEH TeMaTHYEeCKUM MPUHIUI 0TOOpa yuyeOHOro Marepuana, co-
OTBETCTBYIOIIETO OCHOBHBIM JUCLUIUIMHAM HAPABIICHHUS.

IIpepexsusumobi. YPOBEHb MHOSI3bIYHOM KOMMYHUKATHBHON KOMIIETEH-
LIMY, COOTBETCTBYIOIIMI U UMeroIMX ypoBeHb CoBeta EBponbl He HIke A2
(1OTOPOTOBBIN).

Kopexsuzumuot. Cornacao ®I'OC BIIO (3-ro nokonenus) u OOII TITY
qucuuIuinHa  «MHOCTpaHHBIM  S3BbIK» OTHOCHUTCS K OOIIEryMaHUTapHOMY
U COLIMAJIbHO-D)KOHOMUYECKOMY IUKIY AUCIUIUIMH U SIBJISIETCS ero 0a3oBOM
YacCThIO.

 KOMMJMEKT 3NEKTPOHHbIX

YYEBHO-METOOAUYECKUX MATEPUAIOB



AHrAnncknin 53bIK. MpodeccnoHanbHO-0pUEHTUPOBAHHBIN KypC:
METOAMYECKME YKasaH!s U MHAMBUAYaSbHbIE 3a4aHUs

——

2. COJIEP)KAHUE TEOPETUYECKOTO
PA3JIEJIA JUCHUATIIMHBI

Unit 1. What is Electrical Engineering?

Omnpenenenne NOHATHS SJIEKTPOIHEPTETUKA, PA3AENbI U TOAPA3EIbI O-
HATHUS DJIEKTPOIHEPreTHKA, Pa3Inyusl MEXIY 3SJIEKTPOIHEPreTHUKOW W 3IIEK-
TPOHHOM TEXHUKOH, cdepa IesITEIbHOCTH HH)KEHEPa-3JIEKTPOIHEPreTHKa,
COBPEMEHHBIE BBICOKOTEXHOJIOTUYHBIE M HAayKOEMKHE MpOeKThl. BumaoBpe-
MEHHbIE (DOPMBI AaHTIIUICKOTO SI3bIKa (AKTUBHBIN M CTPAAATEIbHBIN 3aJI0T).

Pexomennyemas aurtepartypa: [1, Unit 1].
MeTtoauyeckue yKkasaHus

Heo0xoaumo yCcBOUTH JIEKCUUECKUI MaTepral 0 OCHOBHBIM MOHSATHUSAM
AIIEKTPOIHEPTEeTUKH, pa3fenaM W IOApa3fesiaM IOHSITHI 3JIEKTPO-3HEepre-
TUKH, Pa3IUdMsIM MEXY SJEKTPOIHEPTETHUKON M AIEKTPOHHOM TEXHUKOM,
chepoil  IeATEIBbHOCTH  HHXKEHEPa-3JIEKTPOIHEPreTUKa, COBPEMEHHBIMU
BBICOKOTEXHOJIOTUYHBIMA M HAYKOEMKHUMH MPOEKTAMH, C LEIbI0 KaK aKTHB-
HOTO, TaK U ITACCUBHOI'O €r0 UCIIOJIb30BAaHUS B PEUH JUIS PEAIU3ALUU KOMMY-
HUKATUBHBIX HAMEPEHUI paznuyHoro xapakrepa. OCBOUTH CTPYKTYpY HaIu-
CaHUsl aHHOTALINH.

Heobxoammo ycBOUTH Clienyronue TpaMMaTHdeCKIe TEMBbI:

o BunoBpemennbie GopMbI aHTIIUHCKOTO SI3bIKA aKTUBHOTO 3aJ10Ta.

e BunoBpemenubie (opMBbI aHTTTUHCKOTO S3bIKA CTPAAATEIHLHOTO 3aJI0TA.
Bonpocsl 4 3a1aHus 1)1 CAMOKOHTPOJISA

1. What is electrical engineering?

2. What subtopics does electrical engineering include?

3. What is the distinction between electrical engineering and electronic
engineering?

4. What do electrical engineers deal with?

5. What high-tech projects do electrical engineers work on?

6. What are the main rules of formation of English Tense Forms in Ac-
tive Voice and Passive Voice (Simple, Continuous, Perfect Simple, and Per-
fect Continuous)?

7. What are the main cases of using English Tense Forms in Active
Voice (Simple, Continuous, Perfect Simple, and Perfect Continuous)?

8. What are the main cases of using English Tense Forms in Passive
Voice (Simple, Continuous, Perfect Simple, and Perfect Continuous)?

Unit 2. Electricity

SHCKTpI/I‘leCKaSI MNpOBOAUMOCTL, COIIPOTUBJICHHUC, IMPOBOJIHHKH, II0JIY-
IIPOBOJHHUKH, MAaTCPpHAJIbl, U3 KOTOPBIX H3rOoTaBJIMBAIOTCA IIPOBOJIHHKH, IIO-
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JyIIPOBOJHUKH, PE3UCTOPHI. Y CIIOBHBIE MPEJIOKEHUS, KOCBEHHAsI U MPsMast
peub B AHTJIMKUCKOM SI3BIKE.

Pexomenayemas auteparypa: [1, Unit 2].
MeTtoanuyeckue yKazaHus

OBnazneTy JIEKCUYECKUM MaTepuanoM, HEOOXOAUMBIM [UIsl OMHCAHMS
JIEKTPUYECKOU ITPOBOAUMOCTH, COIPOTUBIICHHUS, IIPOBOJAHHUKOB, IOJIYIIPO-
BOJHUKOB; MaTEPHUAJIOB, U3 KOTOPBIX M3rOTABIMBAKOTCA MPOBOJHMKH, MOJY-
IIPOBOJHUKH, pe3uCcTOpbl. Heo0XoauMo yCBOWTH CleIyIOLIUME I'paMMaTHye-
CKHE TEMBI:

o KocBeHHas u npsiMmasi peysb.
e YCIIOBHBIE NPETIOKEHUS.
Bonpocs! 1 3a1aHuA 1)1 CAMOKOHTPOJIA

What is resistivity?

How is resistivity symbolized?

What is the unit of resistance?

What does the value of resistivity depend on?

What are the properties of dielectrics?

What types of Conditional Sentences do you know in English?

. What are the main rules of formation of Conditional Sentences
in English?

N R W~

Unit 3. The age of electricity

Hctopust OTKPBITUS DJIEKTPUYECTBA, OCHOBHBIE BEXM PA3BUTHSA HAyKH
00 3JIeKTPUYECTBE, YCTPOUCTBA Ui BHIPAOOTKH, Mepeaun 3JIEeKTPOIHEPTHH,
AJIEKTPOIHEPTEeTUYECKasi CUCTEMA, OJHO- U TpeX(a3Hble UCTOYHUKHU YHEPTHUH,
MOBBIIICHUE U MOHWKXEHUE HamnpshKeHus, TpancopmaTtopsl. ['epyHauil, nH-
(UMHUTUB U IPUYACTHE B AHTJIUHCKOM SI3BIKE.

Pexomenayemas aureparypa: [1, Unit 3].
MeToauyecKkue yKasaHus

OBnaneTh JIEKCUUECKUM MaTepraioM, HEOOXOIUMBIM JIJIsi ONTUCAHUS HC-
TOPUHU OTKPBITHUS JIEKTPUUECTBA, OCHOBHBIX BEX Pa3BUTHUS HAYKH 00 3JIEK-
TPUYECTBE, YCTPONCTBA /IS BBIPAOOTKH, MEpeaavd AJICKTPOIHEPTUH, DIICK-
TPOIHEPTETUUECKON CHUCTEMBI, OJJHO- U TpeX(a3HbIX UCTOYHUKOB SHEPIHH,
MOBBIIICHUS W TOHWXEHUS HamnpspkeHus, TpaHnchopmaTopoB. HeoOxomaumo
YCBOUTH CIIEIYIOIINE TPAMMATUYECKUE TEMBI:

e Gerund & Gerundial Constructions.
e Infinitive & Infinitive Constructions.

e Participle & Participial Constructions.

6

KOMMJIEKT SJIEKTPOHHbIX

YYHEBHO-METOAUWYECKUX MATEPUAJOB



AHrAnncknin 53bIK. MpodeccnoHanbHO-0pUEHTUPOBAHHBIN KypC:
METOAMYECKME YKasaH!s U MHAMBUAYaSbHbIE 3a4aHUs

——

BOHpOCbI H 3a/1aHUSA Il CAMOKOHTPOJIA

When did the age of electricity begin?

What did M. Faraday demonstrate in 18317

What was the invention of N. Tesla?

What significance did it have for further technological development?
What does power engineering deal with?

What is the power grid for?

How can you call the systems which are not connected to the grid?
What is the standard adaptation of the most grids?

. Where are single-phase and three-phase electric powers used?

10 What are transformers for?

11.What is the aim of increasing voltage?

12.How can electric power be converted higher voltageWhat is Gerund?
13.What is Infinitive?

14.What is Participle?

15.What Constructions with Verbals do you know?

16.What are the ways of using Verbals in English?

Unit 4. AC\DC power

OnHo u TpexdazHble SHEPTETUUECKUE CUCTEMBI, CITIOCOOBI TIEPEBOIA OJI-
HOM cHCTEeMBI B IPYTry10. MojainbHbI€ TJ1aroibl.

WA R WD =

Pexomenayemas autepartypa: [1, Unit 4].
MeTtoauyeckue ykasaHus

OBnazeTh JEKCHYCCKHM MaTepHajIoM, HEOOXOAUMBIM JUIS OIHCAHUS
OJIHO M Tpex(}a3HbIX IHEPreTUUCCKUX CHUCTEM, CIIOCOOOB IEpeBOJIa OJHOM
cucteMbl B Apyryr. Heo0xonumMo yCBOWTH CIEAYIONIYI0 TPaMMaTHYECKYIO
TEMY:

e MopganabpHBIE TJ1arojbl

BOIIpOCbI U 3a1aHUA 1JId CAMOKOHTPOJIA

1. What are the major drawbacks of the single-phase circuit?

2. Why do almost all bulk electric power generation and consumption
take place in three-phase systems?

3. How are three-phased systems constructed?

4. What is the cost of a neutral conductor in comparison with phase
conductor?

5. Why do any systems have no neutral conductor?

6. Compare the capital and operating costs of three-phase transmission
and distribution systems

7. What Modal verbs do you know?

8. What are the main cases of the usage of Modal Verbs in English?
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3. COAEPKAHME TPAKTHYECKOI'O PA3JIEJIA JTUCHUIIJIMHbI

[IpakTrueckue 3aHaTust 6a3uPyrOTCS HA yuyeOHOM mocobun [1], koTopoe
BKIIIOUaeT yeThipe ypoka (Units), pa3nen 1y caMmocTosTenbHoM padoTsl Self-
Study, npakTuKy™m 1o rpaMmaTHKE, CII0Baphb,

Kaxnpiii Unit BrkirowaeT B ceOsl ayTEHTHYHbIE TEKCThl W 3aJaHUS
Ha S3BIKOBYIO M PEUEBYIO IPAKTUKY B YTEHUU, TUCbME U TIEPEBOJIE.

VYuebnoe nocobue Bkitouaetr 4 ypoka. Bech mpenctaBieHHBIN B MOCO-
OuM Marepuai I0JKEeH ObITh NpopaboTaH B TEUEHHE CEMECTpa

['pamMmMaTHueckuii Kypc COCTOMT U3 TEOPETHUECKOTO0 MaTepuaa o BCeM
TeMaM, IIPEyCMOTPEHHBIM IIPOTPaMMOM, U MPAKTUYECKONU YyacTu. B npakTu-
YEeCKYI0 4acTh BKJIIOUEHA CHCTEMa TPEHUPOBOYHBIX YHPAKHEHUU, KOTOPbIE
pacronaratoTcsl B IOpsIKE MMOCTENIEHHOTO HapacTaHusl TpygHocTei. ['pamma-
TUYECKUE YINPAXKHEHUS TOCTPOCHBI HAa OOLIEYNMOTPEOUTEbHON JIEKCUKE
HIKOJIBHOTO MUHMMYMa. Llenbio rpaMMaTHYECKOro Kypcea SBJISIETCS TTOBTOpE-
HUE€ U CHUCTEMaTH3allys IPaMMaTUYECKOro MaTepuania 3a Kypc CpeHen KO-
JIbI ¥ TIEPBOTO TOJIa O0yUCHHUS.

3amaHus paszerna s CaMOCTOSTEIbHON paOOThl MACHTUYHBI WHIUBU-
JQyaJIbHBIM JOMAIIHUM 3a1aHusM. Llenpro naHHOro pasaena sBisieTcsl 3aKpe-
IUIEHUE JIEKCHUKO-TPaMMaTHYECKOT0 MaTepuajia M IMOATOTOBKA K BBIIOJIHE-
HUIO UHIUBUIYaJIbHBIX JTOMAIIIHUX 3aJaHUH.

CrnoBapb BKIIIOYAET JIEKCUUECKHUE €IMHUIIbI, COOTBETCTBYIOIINE TEMATHKE
YPOKOB.

TemaTuka NpakTH4YeCKUX 3aHATHH

1. What is electrical engineering?
2. Electricity.

3. The age of electricity.

4. AC\DC power.

Pexomenayemasi iureparypa

1. Jleicynen T.b. Anrnumiickwmii s3p1k. [IpodeccmoHanbHO-OpUEHTH-
poBaHHBI Kypc: yueb. nocobue / T.b. JIbicynen, M.B Herecoa. — Tomck:
Nzn-so TIIY, 2012. — 120 c.

2. ®apnacos ['.JI. DnexkTpoTexHUKa, SIEKTPOHUKA, HIEKTPOOOOPY10Ba-
Hue: yuyeOHuk s By3oB. — M.: UIHTEPMET MHXWHWPUHI, 2000. —
392 c.

3. JanunoB M.A. OO6miast 3IeKTPOTEXHUKA C OCHOBAMU AJIEKTPOHHUKHU:
y4e0. mocoOue IJis CTYJI. HEJIEKTPOTEXH. CIIeI. CPEJIHUX CIell. y4eO. 3aBe-
nenunit / U.A. Jlanmnos, I1.M. UBanoB. — 6-¢ u3n., crep. — M.: Bricmn. mik.,
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dictionary of 1,000 common terms. Publisher: Heinle ELT. Date: 1 edition
(January 1, 1997).

4. KoponbkoB B.U. [IporpamMmHbie U anmapaTHbIE CpPEeICTBA COBPEMEH-
HOM CXEMOTEXHUKH W IPOrpaMMHUPOBAHHE MHUKPOKOHTPOJUIEPOB: yueOd. MO-
cooue / B.. Koponbkos, B.B. Auapees — M.: PY/IH, 2008. — 243 c.

5. KawanoB K.H. IlpakTuueckas rpaMmarvka aHTJIMACKOTO S3bIKa /
K.H. Kauanos, E.E. U3paunesuu. — M.: KOHBEC, 1995. — 555 c.

6. Cuporuna T.A. CoBpeMeHHBIN aHTIIO-pyccKuid ciaoBapb. — M.: BAO-
I[TPECC, 2007. — 799 c.
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4. UHIUBUY AJBHBIE IOMAIITHUE 3ATAHUS

4.1. O0mme MeTOAUYECKHE YKAZAHUS

Y4eOHBIM Trpa)MKOM TPEIYCMOTPEHO BBIMOJHECHHE JIBYX HHIUBHIY-
IBHBIX JIOMAITHUX 3aJaHUH, KaXKI0€ U3 KOTOPBIX COJNCPKHUT yIpaKHEHUS,
KOHTPOJUPYIOIINE YPOBEHb Pa3BUTHS YMEHUU B O00JACTH YTCHHUS, MHCHMA,
a TaKXe ypOBeHb COPMHUPOBAHHOCTH JIEKCHKO-TPAMMATHYECKIX HABHIKOB,
HaBBIKOB TMEPEBO/IAa C AaHTJIMMCKOTO S3bIKa HA PYCCKUN B paMKaX M3YUYEHHBIX
TeM. BBITTOTHEHNE ATUX 3aIaHAi HEOOXOAMMO TSI 3aKPETUICHUS TEOPETHYIC-
CKUX 3HAHUU W MPUOOPETCHUS MPAKTHUECKHUX JIEKCUKO-TPAMMATHIYECKUX Ha-
BBIKOB I peajn3allid YMCHHHA YTCHHS W MUCbMEHHON KOMMYHHUKAITUU
Ha UHOCTPAHHOM SI3BIKE.

NunuBunyanbusle nomamHue 3ananus (MJI3) mpeacrasnensl B yueO-
HoM nioco6uu [1] (Control work (Individual task) 1, Control work (Individual
task) 2).

Kaxxmoe nHauBryaibHOE TOMAITHEE 3a/JaHue COCTOUT U3 4-EX BapuaH-
TOB. BapnaHT MHAMBUAYATHLHOTO JOMAITHETO 3aIaHUsI OMPEACIICTCS MO T0-
cienHe nmudpe 3a4eTHON KHUKKH CTYACHTA.

Bapuant | | Bapuanr 2 | Bapuant 3 | Bapuanr 4

[Tocneauss uudpa
3a4CTHOM KHMKKH 1,6,0 2,7 3,8 4,95
CTYJI€HTa

CryaenTsl kinaccuyeckon 3aouHoi popmbl o0ydeHus: (K3d), nnausu-
JyallbHBIE JOMAIITHUE 33/IaHMsI BHITIOJTHSIOT MUCHbMEHHO B OTNIEIHLHOW TEeTpa-
mu. Ha o6noxke terpaau numiercs pamuumsi, Homep u Bapuant 1J13.

CryneHTsl, 00y4arnecs ¢ MPUMEHEHHEM JTUCTAHIIMOHHBIX 00pa3oBa-
tenpHBIX TexHosoruil (JIOT), momkHBI MpeACcTaBUTh WHIWBHUAYyAIbHOE JO-
MalTHee 3aJJaHue B AJIEKTPOHHOM Buje B hopmate Word.

Ha TutynpHOM mnucTe ykaswpiBaeTcs cieayromas uHdopManus: dpamMu-
JIUS1, UMs1, OTYECTBO CTYJICHTA, HOMEp TPYIIbI, HoMep u BapuaHt M/I3.

W13 nomxHO OBITH MPEACTABICHO MOJTHOCTHIO, BKJIFOYAsl TEKCTHI 3aj/1a-
HUW M MHCTPYKUMU K UX BBINOJTHEHUIO. [IpaBrIIbHBIN BapUaHT OTBETa (TIEpe-
BOJ, aHHOTaIus1) QuKCUpyeTcss TMO0 B caMOM 3aJaHuU, JTUOO HEMOCPEICT-
BEHHO IOCJIE 33/IaHUSl TTOJ] COOTBETCTBYIOIIMM HOMEPOM.

CTyaeHT AoIycKaeTcs K dK3aMEHY MPH HAJIWYWU BBIMTOJTHEHHBIX WHIIU-
BUTyQJIBHBIX JIOMAITHUX 3aTaHUH.
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4.2. O0pa3en MHAMBUAYAJIBHOIO JOMAIIHEro 3axanus Ne 1

Huxe npuBeneH oo6pazell MHIUBUIAYAIBHOTO JIOMAIIIHETO 3aaHust (pas-
nensl READING, VOCABULARY & GRAMMAR, TRANSLATION
u ANNOTATION).

JlanHbIii oOpasen] WHAWBUAYAJIBHOTO JIOMAIITHEro 3aJlaHus SBIISCTCS
aHaJIOrOM WHJIWBUAYyaIbHBIX noMaitHux 3amaHuid Ne 1, Ne 2, mpencraBieH-
HBIX JUTSI BBITIOJTHEHUS CTYJIGHTaMu B ydeOHOM mocobuu [1].

HNanber xiroun (pazaen KEYS) (otBetsl), nns pasgena READING
1 VOCABULARY & GRAMMAR H/I3, kOTOpBIE TOIKEH yKa3aTh CTy-
JICHT P €r0 BBIITOJIHECHUHU.

Test
Reading

Text 1

1. Read the article and decide whether the statements (1-5) are true (T)
or false (F).

Engineers easily distinguish between linear and nonlinear circuits and
systems, and in the everyday practice it is assumed in most cases that every-
thing is linear (ie. in simple words a response of a system to a sum of signals
is a sum of the responses to each of the signals separately and a response to
a scaled copy of the input (multiplied by a constant) will be a scaled copy of
the output (with the same scaling constant)). Linear systems are also «nicely
behaved» — there is not much freedom in the classification of the possible re-
sponses

« all are almost absolutions converge to a fixed point (unique!)

« all solutions are periodic (with an amplitude depending on the initial
conditions

« for systems with external periodic or quasi-periodic driving all (or al-
most all) solutions will converge to a periodic or quasi-periodic solution

« all or almost all solutions are divergent (in reality this situation is not
possible due to the finite energy supplied to the circuits and existing dissipa-
tion)

1. It is not easy for engineers to differ from linear and nonlinear cir-
cuits.

2. A scaled copy of the input (multiplied by a constant) will be a scaled
copy of the output.

3. Linear systems are also «misbehaved».

11
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4. There is not much freedom in the classification of the possible re-
sponses.
5. All are almost absolutions converge to a fixed point.

Reading
Text 2

Read the article and answer the questions.

Typically such circuits as filters or amplifiers should belong to this
class — they must have a unique operating point (stable fixed point in terms
of dynamics). In all the design procedures one tries to maintain as close as
possible the linearity of the circuitry with respect to the signals. However
there are many applications which require by definition of their functionality
the existence of different types of behavior. From the above given classifica-
tion it is clear that a linear circuit can not serve as a periodic signal generator
(supplying the same waveform independently on the initial condition). Nei-
ther a linear circuit could serve as a bistable cell which clearly requires exis-
tence of two stable operating points (fixed points). In fact there is a large va-
riety of different circuit behaviors in the case of circuits with nonlinearities.
Even considering autonomous nonlinear circuits we can encounter in practice
for example the following types of behavior:

* as in the case of linear circuits all solutions converge to a unique oper-
ating point (fixed point) (this is the mode of operation of real analog RLC fil-
ters, amplifiers etc.)

« all solutions converge to one out of many equilibrium points (this is
the mode of operation of bistable circuits, memory cells, threshold detectors,
Schmitt triggers, sample-and-hold circuits etc.)

» all solutions converge to a unique periodic or quasi-periodic solution
(this is the mode of operation of the oscillators, periodic signal generators
etc.)

These are «normal» modes of operation every electronic engineer is ac-
customed with.

There are some more rarely met situations that are also known in prac-
tice: eg. depending on circuit parameters we can observe sub-harmonic solu-
tions in some power circuits (eg. ferro-resonant circuits) (ie. various kinds
of stable periodic solutions), one can observe so-called false synchronizations
in the PLL circuits or (which means again existence of various stable periodic
solutions depending on some parameter, initial condition or input signal
choices).

1. What should filters or amplifiers have?

2. What do many applications require?
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3. What types of behaviour can we encounter considering autonomous
nonlinear circuits?

4. What rare situations can we meet?

5. What parameters do these rare situations depend on?

Vocabulary

3. Fill in the gap with the necessary form of the word.

The route to chaos 1 by saddle-node bifurcations | 1 CAUSE

comes in different forms, the common feature of which i1s | 2 TRANSIT

a direct 2 from regular 3 to chaos. The | 3 MOVE

most common type is the 4 route and results | 4 INTERMITTEN
from a single saddle-node bifurcation. Just after the bifur- | 5 CHARACTERIZE
cation, the trajectory is 5 by long intervals of al- | 6 REGULAR
most regular motion (called laminar phases) and short

bursts of 6 motion..

Translation

4. Translate the sentences from English into Russian.

1. Each of the local bifurcations may give rise to a distinct route to
chaos if the bifurcations appear repeatedly when changing the bifurcation pa-
rameter.

2. These routes are important because it is often difficult to conclude
from ex-perimental data alone whether irregular behavior is due to measure-
ment noise or to underlying chaotic dynamics.

3. Recognition of one of the typical routes to chaos in experiments is
a good indication that the dynamics may be chaotic.

4. In experiments we typically construct so-called bifurcation trees.

5. For changing parameter values we show corresponding behavior
by plotting max-ima of chosen variables, coordinates of points on a Poincare
section etc.

6. In discrete systems, one simply plots successive values of a state
variable.

7. When a cascade of successive period-doubling bifurcations occurs
when changing the value of the bifurcation parameter it is often the case that
finally the system will reach chaos.

8. For this an infinite sequence of period-doubling is necessary — each
of the successive bifurcations occurring at a smaller step of parameter varia-
tion.

9. An infinite cascade of such doublings results in a chaotic trajectory
of infinite period and a broad frequency spectrum, over a finite range of the
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bifurcation parameter because of a geometric relationship between the inter-
vals over which the control parameter must be moved to cause successive bi-
furcations.

10.Period-doubling is the most common type of routes to chaos and of-
ten is governed by a universal scaling law which holds in the vicinity of the
bifurcation point to chaos.

Annotation

5. Write an annotation on the passage below using 120-150 words

In this section we will describe the most common types of bifurcations
only. For high-dimensional systems very complex types of bifurcations not
considered here can be encountered. We will consider only local bifurcations:
the Hopf bifurcation, the saddle-node or fold bifurcation, the symmetry-
breaking and the period-doubling or flip bifurcation. These bifurcations are
called local because they may be understood by linearizing the system close
to an equilibrium point or limit cycle.

* Hopf bifurcation

The Hopf bifurcation occurs when an equilibrium point changes stability
from stable to unstable and a stable limit cycle is born. Looking at the eigen-
values of the linearized system we find that Hopf bifurcation occurs when a
pair of complex eigenvalues moves out from the left-hand half of the com-
plex plane to the right-hand half-plane passing the imaginary axis (ie. the
sign of the real parts of a pair of complex eigenvalues changes from negative
to positive). In electronic circuits this type of bifurcation is easily observable
in all generators — at the onset of oscillations the Hopf bifurcation occurs.
Hopf bifurcation also occurs for periodic orbits — in such a case a torus is
born.

* Saddle-node bifurcation (fold)

The simplest case of saddle-node bifurcation is the case in which in the
system 18 Chaos and Complexity in Nonlinear Electronic Circuits we have
two orbits — a stable one and an unstable one which when changing the bifur-
cation parameter, approach each-other and disappear at the bifurcation point.

This type of bifurcation is also typical in systems having multiple attrac-
tors. In a saddle-node bifurcation, one of two attractors loses its stability and
«jumps» to the other. In the simplest case we observe jumps between two
equilibrium points. Switching of states in a flip-flop or low-high transition in
a memory cell corresponds in terms of dynamics to a saddle-node bifurcation.
A common example of this in electronic circuits is also a Schmitt trigger. At
the threshold for switching, a stable equilibrium point corresponding to the
«highy» state merges with the high-gain region's unstable saddle-type equilib-
rium point and disappears. After a switching transient, the trajectory settles to
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the other stable equilibrium point, which corresponds to the «low» state.
A saddle-node bifurcation may also manifest itself as a switch between peri-
odic attractors of different size, between a periodic attractor and a chaotic at-
tractor, or between a limit cycle at one frequency and a limit cycle at another
frequency.

* Symmetry-breaking bifurcation

This is a specific type of bifurcation of periodic orbits (equilibria for
maps) in which when changing the value of the bifurcation parameter a single
stable periodic orbit of period T splits into two stable orbits of the same pe-
riod co-existing at the same time. This kind of bifurcation often occurs in sys-
tems with symmetric nonlinearities (an example of such behavior will be
shown when analyzing bifurcations in the RC-ladder generator).

* Period-doubling bifurcation (flip)

A period-doubling bifurcation occurs only with periodic solutions. At
the bifurcation point, a periodic trajectory with period T changes smoothly
into one with period IT. An interesting fact is that the period-1 orbit daos not
disappear - it just changes stability becoming unstable. The unstable periodic
orbits created apart from stable orbits with doubled period in this kind of bi-
furcations will manifest themselves when analyzing chaotic attractors. As
a matter of fact the infinite number of unstable periodic orbits embedded in
a chaotic attractor were born in period doubling bifurcations leading to chaos.

* Crisis

The notion of crisis is associated with specific types of bifurcation phe-
nomena in which orbits (attractors) co-existing in the state space collide with
each-other or with an unstable orbit resulting in a qualitative change of be-
havior. This is the case fro example for so-called blue sky catastrophe in
which the attractor disappears «in the blue sky» after collision with a saddle-
type (un-stable) periodic orbit. This is a global bifurcation.

KEYS
Text 1 VOCABULARY & GRAMMAR
F 1. CAUSED
2. TRANSITION
3. MOTION
4. INTERMITTEN
5. CHARACTERISED
6. IRREGULAR

N[ B[ W N | =
=T
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5. MPOMEXYTOYHBIA KOHTPOJIb

[Tocne 3aBepieHUs! U3yUYEHHs AUCIHUILIUHBI CTYIEHTBI CIAI0T YK3aMEH.
Crynentsl K3® nomyckaloTcsi K 3K3aMEHY MPU YCIOBUU BBINIOJIHEHUS
W13 u cnaun yueOHOTO MaTepuaia B 00bEME, IPETyCMOTPEHHOM MPOTPaAM-
MOM. DK3aMeH COCTOUT U3 4 pa3/esoB:
1. UYrenwue 6e3 caoBaps — COCTOUT U3 2-X TEKCTOB.
Bpewms BeinmonHeHusa — 25 MUH.
2. JIeKCHKO-rpaMMAaTUYECKUN TECT COCTOUT U3 15 MyHKTOB.
Bpems BeimoHeHUS — 25 MUH.
3. IlepeBon Tekcta co cioBapém 00bEMoM 600—800 mevyaTHBIX 3HAKOB,
COAEPKAIIUNA U3YUECHHBIM TPAMMAaTUYECKUN U JIEKCUYECKUN MaTepual.
Bpewms BbintonHeHUs — 45 MUHYT.
4. T'oBOpE€HHME — COCTOUT M3 MOATOTOBICHHOTO MOHOJIOTMYECKOTO BBI-
CKa3bIBaHUSI.
Kpurepuu ouenku:
1) o00beM BhICKA3bIBAHHS;
2) sA3BIKOBas MPABUIBHOCTE;
3) yMeHHe SICHO U KOHKPETHO BBICKA3bIBATHCS IO MPEJIOKEHHOMY 3a-
JTAHUIO: BpeMsl MOJITOTOBKH — 1 MUH.
CryaenTsl, o0yuaroiuecs ¢ ucnoib3oBanuem JIOT, nomyckarTcs K K-
3aMEHy, €CJIM 0 Hayaja dK3aMEHALIMOHHOM HENENIM OHM BBINOJIHWIHA U CHAIH
Bce U/13, u HaGpamm 33 u Gosiee Gaios.

Oo0pa3zen 3x3aMeHaAlIMOHHOI0 OUJIeTA VISl CTYACHTOB,
oOyuawmmxcs ¢ npumeHenuem 10T

3ajanns HA BLIOOP €IMHCTBEHHOI0 OTBETA

3aganmue 1.
3anoJiHUTE MPOIYCK.

If an electric load 1s connected across the terminals, what are the
current and power dissipated in the load resistance?
1) resistance
2) transistor
3) transformer
4) transmitter
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3aganmue 2.
3anoJiHMTE MPOIMYCK.

Find the -field force exerted on the moving bar, and the mechani-
cal power required to move the bar.
1) cognitive
2) transistor
3) magnetic
4) resistance

3aganusi Ha BLIOOP MHOKEeCTBEHHbIX 0TBETOB

3aganmue 3.
Ykaxure BapUAHThI CJI0B, KOTOPHIMM MOKHO 3alO0JHHUTH MPOIYCK.
Bo3MoKHBI 1Ba BAPHAHTA OTBETA.

‘The tutor advised to try the substance.
1) melting
2) to melt
3) to melting
4) to be melting

3ananue 4.
Ykaxkure BapHAHTBHI CJI0B, KOTOPHIMH MOKHO 3al0JHUTH INPOMYCK.
Bo3MoKHBI 1Ba BADHAHTA OTBETA.

The researcher remembered all the results.
1) to be checked
2) to have checking
3) to check
4) checking

3aI[aHI/ISI HA YCTAHOBJICHHE ITOCJIECA0BATCJIBHOCTH

3aganmue 5.
PacnoJio:kuTe npeasioxkeHusi B MOPsi/iKe UX JIOTHYECKOIr0 CJIeI0BAHMSI.

1. Electromechanical transducers form a link between electric and mechani-
cal systems.
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2. Thus, a transducer translates the command signal appropriately into an
electrical form usable by the system, and forms an important part of control
systems.

3. Devices that convert control signals from one form to another are known
as transducers, most of which have an output signal in the form of electric
energy.

4. For example, a potentiometer is used to convert a mechanical position to
an electric voltage, a tachometer generator converts a velocity into a voltage
(dc or ac), and a pressure transducer indicates a pressure drop (or rise) in
terms of a corresponding drop (or rise) in electric potential

3aganmue 6.
PacnoJio:kuTe cjioBa B MOPSAKE UX COOTBETCTBHSI MPOIYCKAM B TEKCTe.

When a has more than two poles, only a single pair of poles
needs to be considered because the electric, magnetic, and associated
with every other pole pair are repetitions of those for the pole pair under con-
sideration. The  subtended by one pair of in a P-pole machine (or
one cycle of flux distribution) to be 360 electrical degrees,or2n electri-
cal radians.

1) angle

2) poles

3) is defined

4) machine

5) mechanical conditions

3aganmue 7.
CocrTaBbTe, COIJIACHO MPABWJIAM CHHTAKCHCA NMOBECTBOBATE/IbHOE Mpe-
JOJKEHHue.

The energy-conversion process

1) 1 electric and mechanical
2) 2 an interchange

3) 3via

4) 4 the stored energy

5) 5 between

6) 6 energy

7) 7 involves

8) 8 in the magnetic field
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3apanue 8.

YcTaHoBHTE COOTBETCTBHE MEKAY CJIOBAMM U UX JepUHULIMECH.
1) Electrical network

2) Magnetic field

1) is a mathematical description of the magnetic influence of electric cur-
rents and magnetic materials

2) 1is an interconnection of electrical elements such as resistors, inductors,
capacitors, transmission lines, voltage sources, current sources and switches

3apanusa s KPaTKoOro orsera

3ananue 9.
Oo0pa3syiiTe OT C/10B, JAHHBIX B CKOOKaX, CJI0Ba, COOTBETCTBYKOIIME KOH-
TeKcTy. Bo3MOKeH JIMIb OAUMH NPaBU/IbLHBIH OTBET.

In motor and generator action, the (magnet) fields tend to line up,
pole to pole.
3apanue 10.
OOpa3yiiTe 0T €J10B, JaHHBIX B CKOOKAaX, CJIOBA, COOTBETCTBYIOIUE KOH-
TeKcTy. Bo3MoKeH JIMIIb OIMH MPABUJIbHBINA OTBET.

When their complete alignment is prevented by the need to furnish
torque to a mechanical shaft load, motor action results when electric to me-
chanical energy (convert) takes place.

@opMupoOBaHUeE 32a4€THOI0 OMJIeTa AJIsl CTYACHTOB,
o0yuyaromuxcs ¢ npumeHenuem 10T

Tun Bonpoca KoJu-Bo KoJu-Bo Makec. K0JI-BO
BOIPOCOB 0aJs10B 0a/10B

3a 1 Bompoc 3a 3a/1aHHe

BO (BbI0Op 01HOTO OTBETA) 8 1 8

MB (MHOXeCTBEHHBII BBIOOD) 4 2 8

VII (ycraHoBIEHUE 4 3 12

MOCJIeI0BATEILHOCTH)

VY C (ycranoBneHnue 5 3 6

COOTBETCTBHSI)

KO (kpatkuit oTBET) 2 3 6

Uroro: 20 — 40 6autoB

DK3aMEHAIMOHHAs padoTa CUMTACTCS CIAaHHOMW, €CIM CTYJCHT HaOpa
3a Heé 22 u Oostee 0aJLIOB.
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6. YA EBHO-METOANYECKOE OBECIIEYEHUE TNCIHUIIJINHBI

6.1. Jluteparypa ob6si3aTesibHasA

1. Jleicynen T.b. Anrnumiickumii s3pik. [IpodeccmoHanbHO-OpUEHTH-
poBaHHBIN Kypc: yueb. mocooue / T.b. JIbicynen, M.B Herecoa. — Tomck:
N3n-Bo TIIY, 2012. — 120 c.

6.2. J/IutepaTrypa 10NOJHUTEIbHAS

2. ®apnacoB [.JI. DnekTpoTexHUKa, SIEKTPOHUKA, SIEKTPOOOOPYI0-
BaHue: yuyeOHuk s By3oB. — M.: UHTEPMET NHXMHUWPUHI, 2000. —
392 c.

3. JanunoB M.A. OOmias 3JeKTPOTEXHUKA C OCHOBAMM AJIEKTPOHUKHU:
y4eb. mocoOue aJisg CTYJl. HEJIEKTPOTEXH. CIell. CPeAHUX Chell. y4yeb. 3aBe-
nenuit / U.A. Jlanmnos, I1.M. UBanoB. — 6-¢ u3n., crep. — M.: Bricin. mik.,
2005. — 752 c.: nun.lan MacKenzie. Management and Marketing: with mini —
dictionary of 1,000 common terms. Publisher: Heinle ELT. Date: 1 edition
(January 1, 1997).

4. KoponbskoB B.U. IlporpaMmubie U anmapaTHbl€ CPEACTBa COBpe-
MEHHON CXEMOTEXHUKH W TMPOTPAMMHUPOBAHUE MHUKPOKOHTPOJIIEPOB: yueol.
nocodbue / B.1. Koponrskos, B.B. Auapees — M.: PY/IH, 2008. — 243 c.

6.3. Internet-pecypcnl

5. Study Zone [OnektponHbiii pecypc]. — Pexum nocrtyna:
http://web2.uvcs.uvic.ca/elc/studyzone/grammar.htm, cBoOOTHBII.

6. Moganbnsiii raros Have To B aHIIMICKOM SI3bIKE [ DIEKTPOHHBIN
pecypc]. — Pexxum poctyma: http://www.correctenglish.ru/theory/grammar/
have-to/, cBOOOIHBIIA.

7. TI'pammaTuka aHTJIHMICKOTO si3bIka. MojansHbie rnaroisl / STUDY -
ENGLISH.INFO (caiiT qj1st u3y4aromux aHrIUHCKUAN S3bIK, CTYJIEHTOB, Mpe-
nojaBartesiel By30B U IMEPEBOUMUKOB) [ DIEKTPOHHBINA pecypc]. — Pexum moc-
tyna: http://study-english.info/exercises-modal.php, cBoG0AHBIA.

8. I'pammarnueckue TecThl [DNEKTPOHHBIN pecypc]. — Pexxum noctyna:
http://www.native-english.ru/exercises/modal, cBOOOTHBII.

9. MopaneHble TIArojel can, may, must [DJIEKTpOHHBIN pecypc]. —
Pexxum noctyna: http://abcdetomsk.narod.ru/grammar/verb/modals_exercise,
CBOOO/IHBIM.

10. On-line English Grammar [3nexkTponnslii pecypc]. — Pexxum pocty-
na: http://www.edunet.com/english/grammar/index.cfm, cBo601HBI.

11. Konnekuusi rpaMMaTUyeCKUX TECTOB, co3faHHasi B VIcToH-Kosuiemke
[DnexTponHHBIN pecypc]. — Pexxum gocryma: http://eleaston.com/, cBoOOTHBIIA.
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