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ABSTRACT

Bachelor’s degree in 11.03.02 “Infocommunication technologies and
communication systems”

Study profile: “Communication and radio-access systems”

Course title: Radio Communication System Circuitry

Variable part of Block 1, 5 credits

Instructor:

P.L. Titov, Cand. of Phys. and math., associate professor of the Electronics
and Communication Systems department, Engineering School of Far Eastern
Federal University.

At the beginning of the course a student should be able to:

« know the basics of the theory of electrical circuits;

« analyze and synthesize the simplest electrical circuits;

« know the physical fundamentals of electronics;

« work with simple measuring instruments for measuring electrical
quantities;

« to carry out planning, analysis, reflection, self-evaluation of its activities;

 work with reference literature, instructions;

 formalize the results of their activities, present them at the modern level;

« work with various sources of information: books, textbooks, reference
books, qualifiers, encyclopedias, catalogs, dictionaries, the Internet;

« to search, extract, systematize, analyze and select information necessary for
the solution of educational tasks, organize, transform, preserve and transmit it;

« use information devices;

« apply information and telecommunication technologies for the solution of
educational tasks: audio and video recording, e-mail, Internet.

« work in a group, search for and find compromises;

» be aware of the existence of certain requirements for the product of its

activities.



Learning outcomes:

Specific Professional Competences:

SPC-16, readiness to study scientific and technical information, native and
foreign experience on the subject of research.

SPC-17, the ability to apply modern theoretical and experimental research
methods to create new promising means of telecommunications and informatics.

Course description: The contents of discipline covers theformation of
students' ideas about the circuitry of analog electronic devices, modes of active
elements — bipolar and field-effect transistors, the basic schemes of building
amplifiers, oscillators of harmonic and non-harmonic oscillations, operational
amplifiers circuits, methods of calculation elements of amplifier schematics.

Main course literature:

1. Self, D. Circuitry modern amplifiers [Electronic resource]: a tutorial / D.
Self. - Electron. Dan. - Moscow: DMK Press, 2011. - 536 p. - Access mode:
https://e.lanbook.com/reader/book/910/#1

2. Loskutov E.D. Circuit design of analog electronic devices [Electronic

resource]: a tutorial / E.D. Loskutov. - Electron. text data. - Saratov: University
education, 2016. - 264 p. - 2227-8397. - Access mode:
http://www.iprbookshop.ru/5748&book_id=44037

3. Mikushin A.V. Circuit design of mobile radio stations [Electronic

resource]: monograph / A.V. Mikushin, V.I. Sedinin. - Electron. text data. -
Novosibirsk: Siberian State University of Telecommunications and Informatics,
2016. - 288 c. - 978-5-91434-035-0. - Access mode:
http://www.iprbookshop.ru/5748&book_id=69559

4. Mikushin A.V. Digital circuit technology [Electronic resource]:

monograph / A.V. Mikushin, V.I. Sedinin. - Electron. text data. - Novosibirsk:
Siberian State University of Telecommunications and Informatics, 2016. - 319 p. -
978-5-91434-036-7. - Access mode:

http://www.iprbookshop.ru/5748&book _id=69569



https://e.lanbook.com/reader/book/910/#1
http://www.iprbookshop.ru/5748&book_id=44037
http://www.iprbookshop.ru/5748&book_id=69559
http://www.iprbookshop.ru/5748&book_id=69569

5. Arkhipov S.N. Workshop on analog circuitry of telecommunications
devices [Electronic resource]: a tutorial / S.N. Arkhipov, M.S. Shushnov. -
Electron. text data. - Novosibirsk: Siberian State  University of
Telecommunications and Informatics, 2014. - 154 p. - 2227-8397. - Access mode:
http://www.iprbookshop.ru/5748&book_id=55491

6. Arkhipov S.N. Circuitry of telecommunication devices [Electronic

resource]: teaching aid / S.N. Arkhipov. - Electron. text data. - Novosibirsk:
Siberian State University of Telecommunications and Informatics, 2015. - 101 p. -
2227-8397. - Access mode: http://www.iprbookshop.ru/5748&book_id=55502

7. Galochkin V.A. Circuitry of telecommunication devices [Electronic

resource]: a tutorial / V.A. Galochkin. - Electron. text data. - Samara: Volga State
University of Telecommunications and Informatics, 2015. - 448 c. - 978-5-904029-
50-0. - Access mode: http http://www.iprbookshop.ru/5748&book id=71888

8. Galochkin V.A. Circuitry analog and digital devices [Electronic resource]:

a tutorial / V.A. Galochkin. - Electron. text data. - Samara: VVolga State University
of Telecommunications and Informatics, 2016. - 441 c. - 978-5-904029-51-7. -
Access mode: http://www.iprbookshop.ru/5748&book id=71886

9. Galochkin V.A. Circuitry telecommunications devices. Part 2. Circuit

design of digital electronic devices [Electronic resource]: a tutorial / V.A.
Galochkin. - Electron. text data. - Samara: Volga State University of
Telecommunications and Informatics, 2016. - 280 p. - 2227-8397. - Access mode:
http://www.iprbookshop.ru/5748&book _id=73838

Form of final knowledge control: exam.
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AHHOTAIMSA

Pabouas nmporpamMma mpeHazHaueHa AJs CTYICHTOB 3 Kypca CIEUaTbHOCTH
«MIHPOKOMMYHHUKALIMOHHBIE ~ TEXHOJOTMM M  CHUCTEMBI  CBs3W»,  oOmas
TPYAOEMKOCTb AUCIHILINHBI 5 3aueTHbIX eauHull (180 gacoB).

Y4eOHBIM ILIAaHOM MpeaycMoTpeHsl Jekiuu (36/8 wyac.), mabopaTopHbIC
padoTts (36/0 uac.), mpaktudeckue 3ausatus (36/10 gac.), camocTosTenbHas paboTa
crynenta (72/162 wyac., w3 HumX 36/9 uac. Ha TOATOTOBKY K DK3aMEHY).
HuctuninnHa «CXeMOTEeXHHMKa CHCTEM pPaJHOCBI3W» BXOAUT B 0a30BYIO0 4acThb
[IMKJIa TUCIUILUTUH 00pa30BaTelIbHON MPOTrpaMMBbl, pealin3yercs Ha 3-M Kypce, B 9-
M/3-M Kypce.

Heas - dopmupoBaHue y CTYIEHTOB MPEACTABICHUS O CXEMOTEXHUKE
aHAJIOTOBBIX AJICKTPOHHBIX YCTPOMCTB, PSKUMaX padOTHl aKTHUBHBIX JIEMEHTOB —
OWIMONAPHBIX W TIOJNEBBIX TPAH3MCTOPAX, OCHOBHBIX CXEMaxX IOCTPOCHHS
yCWINTENEH, TEHEpaTOpOB TapMOHUYECKUX U HETAPMOHUYECKUX KOJICOAHUH,
CXeMax Ha OINEpaIMOHHBIX YCHJIMTENSIX, METOJWKAaX pacueTa JIJIEMEHTOB
MPUHITUITHATBHBIX CXEM YCUIIUTEIIbHBIX KaCKaJIOB.

3axayu:

® OCBOCHHE TMPHUHIUIIOB TOCTPOCHUS AHAJIOTOBBIX DJIEKTPOHHBIX CXEM:
YCWJIMTENbHBIX KAacKaJoB, aKTHBHBIX (UIBTPOB, MpeoOpazoBaTeiet u
reHepaTOPOB CUTHAJIOB,

® U3y4YCHHUE CXEMOTEXHHUKH (DYHKIIMOHAIBHBIX YCTPOMCTB Ha OCHOBE

OTIePAIMOHHBIX YCUIIUTEIICH;

e (opmupoBaHHE 3HAHUI, HABBIKOB U YMCHHM, ITO3BOJISIOIINX OCYIICCTBIATh

CXEMOTEXHUYECKOE MTPOSKTUPOBAHNE YCUIIUTEIBHBIX YCTPOUCTB;

® OCBOCHHE TMPHUHIMIIOB pacyeTa MPUHIUIHAIBHBIX CXEM TeHEpaToOpoB U

YCUIIUTENEH;

® TIOJIyYCHHE HABBIKOB CXEMOTEXHUYECKOTO MOJCIUPOBAHUS Pa3IAYHBIX

YCTPOMCTB B nmakere Multisim.



® TIOJyYE€HUE HABBIKOB MPAKTHMUECKON COOpKM M aHANM3a MapaMeTPOB CXEM,
coOMpaeMbIX Ha MAaKETHBIX IIIaTaX, C MHCIOJIb30BAHHUEM COBPEMEHHOU
MHOTO(YHKIIMOHATBHON u3MepuTensHoit craniuu NI Elvis [1+.

e co3zaaHue (QyHIaMEeHTa JJIsl OCBOEHUS JAPYTUX JUCLUIUINH CHELMAIbHOCTH.

JlJ1s yCcrenHoro OCBOEHUs JaHHOM JUCIUILIMHBI CTYAEHTBI JOJKHBI U3YyUUTh
kypc «Teopernueckne OCHOBBI AJIEKTPOTEXHHUKH»/«Teopusi  AIEKTPUIECKUX
HEeNnei», 4TO MO3BOJIUT UM MOHUMATh CIIOCOOBI MTOCTPOCHHUS IeTIel YCUITUTEIbHBIX
cXeM U reHEepaTopOB; YaCTUYHO HE00XO0AMMO 3HATh Kypc
«DneKTpoHNKay/«PU3NIECKUE OCHOBBI MHKPOIICKTPOHUKHY», YTO OOECTIeUUT
NOHMMAaHUE TPUHIUIOB PabOTHl Pa3IMYHBIX MOJIYIPOBOAHUKOBBIX HPHOOPOB,
UCIOJIB3YEMBIX B CXEMOTEXHHYECKUX PEUICHHSX; HEOOXOAUMO TaKXkKe MpOUTH
Kypchl «MeTposiorus» U «JIEKTPOPAAUON3MEPEHHSDY, UYTO TaCT HABBIKU PAOOTHI C
U3MEPUTENIbHBIMU ~ NpUOOpaMU W YMEHHE  aHAJIM3UPOBaTh  IOJYUYECHHBIC
pe3ynbTaThl. JlaHHBIH Kypc sABIseTCS 0a30BBIM JUIS OCTAJIBbHBIX KYpCOB
TEXHUUYECKON HAMPABIEHHOCTH, B KOTOPHIX HCIIONB3YIOTCS MOHSATHS «yCUITUTEIbY,
«TEHepaTop», B YAaCTHOCTH, AJS AMCUMIUIMH «PaguornpuemMHble ycTpoWcTBa» U
«Pannonepenaroniye yCTpomucTBay.

JUis ycnemHoro u3y4eHusi AUCUUIUIMHBI «HpOpMalMOHHbIE TEXHOJIOTUU B
MH()OKOMMYHUKAIUAX» Yy O0Oy4aroluxcsi JOJDKHBI  ObITh  C(HOPMHUPOBAHBI
CIIEyIOIINE TIPEIBAPUTEbHBIE KOMIIETEHIUH:

e 3HAHHUE OCHOB TEOPHUH JIEKTPUUECKUX IIETICH;

e YMEHHE MPOBOANTH aHAIHN3 M CUHTE3 MPOCTEHIINX dIIEKTPUUECKUX IICTICH;

e 3HaHUE (PU3UUYECKUX OCHOB DJIEKTPOHUKH;

e yMEHHME paboTaTh C NPOCTEHIIMMU H3MEPUTENbHBIMU TpubopamMu Iis
U3MEPEHHUS DTICKTPHUECKUX BEIUINH;

e YMEHME OCYIIECTBIISITh IIAHUPOBAHUE, aHATU3, PE(ICKCUIO, CAMOOIICHKY
CBOCH JICATECIbHOCTH;

e yMeHHue paboTaTh CO CIPABOYHOU JTUTEPATYPOM, HHCTPYKIUSIMU;

e yMeHHE O(POPMHUTH Pe3yIbTAaThl CBOEH JESATENbHOCTH, MPEACTABUTh MX Ha

COBPEMEHHOM YpPOBHE;



e BJAJETh HAaBBIKAMHU PAa0OTHI C Pa3IMYHBIMM MCTOYHMKAMU HH(OpMALMH:
KHUTaMH, y4yeOHUKaMH, CIIPaBOUYHUKAMHU, OIPEAEITUTENIMU, SHUUKIONEIUIMHU,
Karajoramu, cioBapsimu, MIHTepHET;

e CaMOCTOSITENIBHO UCKaTh, U3BJIEKATh, CHCTEMAaTU3UPOBATh, aHAJIU3UPOBAThH
U OTOMpaTh HEOOXOAMMYIO [UIsl pelIeHHus ydeOHBIX 3afad uHGOpMAIHIO,
OpPraHU30BHIBATH, MPE0OPa30BBIBATH, COXPAHSTH U NIEPEIaBaTh €¢;

e BJIQ/IETh HABbIKAMU MCMOJIb30BaHUS HHPOPMAIIMOHHBIX YCTPOUCTB;

e MPHUMEHATH IS pelIeHus Y4YeOHbIX 3a7ad HMHQOPMAIMOHHBIE H
TEJIEeKOMMYHUKALMOHHBIE TEXHOJOTMH: ayJuo M BHJEO3AIHUCh, SJIEKTPOHHYIO
nouty, MluTepHer.

e yMeHHe paboTaTh B IPyIIE, UCKaTh U HAXOAUTh KOMIIPOMHUCCHI,

e OCO3HAHHME HAJIWYMUS ONpPEIEICHHbIX TpeOOBaHUM K MPOIAYKTY CBOEH
JESITENBHOCTH.

B pesympraTe wW3yueHUs JAHHONW JUCHUIUIMHBI Yy  OOydYaromuxcs
dopMupyroTca  cieayioue oOmenpodeccuoHanbHble M Hpo¢ecCHOHaIbHbIE

KOMIETEHIIUU (3JIEMEHThI KOMIIETEHIIU).

Kon u Jransl GOpMHPOBAHHUA KOMIIETCHIIMH

(popmympoBka

KOMIeTeHIHH
I1K-16, 3Haer Crioco0bl BEIOOpa COBPEMEHHOMN 3JIEMEHTHON 0a3bl JUIs
TOTOBHOCTb ~ H3y4aTb MOCTPOCHUS ANEKTPUUECKHX YCTPOMCTB C  3a/JaHHBIMHU
Hay4YHO-TEXHUUYECKYIO XapaKTepUCTUKAMU;
nHpOpMAIIHIO, Mertobt pacuera CXEMOTEXHUYECKHX y3II0B
OTEYeCTBEHHBII u MPOCKTHUPYEMBIX YCTPOWCTB JUISI TEHEpPAIH, YCWICHUS W
3apyOeKHBIN OMBIT IO 00pabOTKH AJIEKTPUUYECKUX CUTHAJIOB;
TEeMaTHKe DKcrepuMeHTaITbHbIE METOIBI WCCIIEeTOBAHMSI
UCCIIEI0BaHUS XapaKTepUCTUK YCTPOWCTB aHAJIOTOBOM W  IU(POBOH

CXEMOTEXHHUKH;

CriocoObl  YHCIIEHHOTO  aHajM3a  XapaKTepPHCTUK
AIIEKTPUYECKUX LIETIEH;

OcHOBHBIE C€IOCOOBI TOMCKAa M aHaju3a CHpPAaBOYHOU
uH(pOpMaLIUH.

Ymeer BriOupaTh aKkTUBHBIE W TACCHUBHBIE JJIEMEHTHI IS
KOHCTPYUPOBAHUS PA3IMYHBIX 3JI€KTPOHHBIX YCTPOUCTB,

PaccunTeiBaTh  OCHOBHBIE  y3/IBI  IPOEKTHUPYEMBIX
YCTPOMCTB B YacTU IN€HEpalUU U YCHUJICHUS JIEKTPUUYECKHUX
CUTHAJIOB;




AHanu3upoBarb TEOPETHUYECKHU pu IIOMOILH

MATEMAaTHYICCKUX MOI[GJIGfI n Ha IMPAKTUKEC C

UCIIOJIb30BAHUEM  COOTBETCTBYIOUIMX  H3MEPHUTEIbHBIX
puOOPOB pa3INuHbIe XapaKTEPUCTUKU Y3JIOB aHAJIOTOBOI U
U(pPOBON CXEMOTEXHUKH;

[IpoBOANTH MOUCK HAay4YHO-TEXHUYECKON HH(pOpMaIuu

0 3aJaHHOI TEME.

Brnaneer HaBpikamu cocTaBileHHsT M pacyera dJIEKTPUYECKHUX
CXEM pa3IM4YHOIO HA3HAYEHUs U  MaTEeMAaTHUYECKUMU
Croco0aMM OIIMCaHUS OCHOBHBIX IIPOLIECCOB B HHUX Ha
OCHOBE (PU3MUYECKUX 3aKOHOB;
HaBbikamu BBIOOpa METOJIOB U CPEACTB U3MEPCHUM IS
DKCIIEPUMEHTAIIBHBIX ~HCCJIENOBAHUM I1apaMETPOB  Y3JIOB
aHaJIOroBOM U HU(PPOBON CXEMOTEXHUKH;
HaBbikamMu MoOAEnMpOBaHUs 2JIEKTPUUECKUX CXEM U
reHepalud W YCWIEHMs CUTHAJIOB B  COBPEMEHHBIX
IIPOrPaMMHBIX naKerax CXEMOTEXHHUYECKOTO
MOJEIINPOBAHUS;
HaBblkamu rmoucka, aHaiM3a M CUCTEMaTHU3ALMH
HAYYHO-TEXHHYECKOH  MHPOpPMAMM TO  KOHKPETHON
TEMAaTHUKE UCCIICIOBAHNUS.
[K-17, 3Haer Hanuume  oOmero  mpexacraBieHHss O — MIpUPOJE
CIIOCOOHOCTBIO (bu3NYECKUX SIBICHUAX B MOJIYIPOBOAHHUKAX;
IIPUMEHSATH 3HaHMe croco0oB BbIOOpA METOJUK
COBPEMEHHBIE AKCIIEPUMEHTAJIbHBIX HCCIIE0BaHUT;
TEOPETUYECKUE u OcHoBHbIE CXEMOTEXHUUYECKUE pelieHus,
9KCIIEPUMEHTAIILHBIE IIPUMEHSEMbIE Ul PELIEHUS TUIIOBBIX 3aJad TEHEPALUH,
METO/IbI YCHJICHUS, MOLYJISIUU U IETEKTUPOBAHUS CUTHAJIOB,;
UCCIIEIOBaHMS C basoBble HaBbIKU IIPUMEHEHHUS bu3zuko-
LETIBIO CO3JaHus MaTeMaTH4ecKoro  amnmapara Uil pemeHus  3ajad,
HOBBIX BO3HMKAIOIIMX IIPU MCCIIEOBAHUN Pa3IUYHBIX IPOLECCax B
MEePCTIEKTUBHBIX MOJIYIPOBOJHUKOBBIX ~ MaTepuagax M BJIEKTPUUECKHUX
CPENICTB AIIEKTPOCBI3H cXeMax, IPUMEHSIEMBIX B YCTPOMCTBAX AJIEKTPOCBS3H.
U HHDOPMATHKH Vmeer [pumMeHsITh 3HAHUSI B obmactu bu3ukn
MOJIYIPOBOJTHUKOB M CXEMOTEXHMKH JUIsl  pelIeHus

BO3HMKAIOIINX 334a4 IpU IOCTPOCHHHM CHUCTEM CBA3H, C

Y4E€TOM  CBOWCTB,

npubOpOB;
CamocToATeNbHO HAaXOJUTh HEOOXOAMMYIO HAay4HO-

XapPaKTCPUCTHUK  IMOJYIIPOBOJHUKOBBIX

TEXHUYECKYIO U CIPABOUYHYIO JIUTEPATYPy, OTHOCAIIYIOCS K
BBIOOPY TOTOBOTO WJIM TIOCTPOSHUIO CaMOCTOATEIHHOTO
CXEMOTEXHHUUYECKOTO PEIICHUS JIJIsl peau3aiiil KOHKPETHOU
3a7a4u;

CocraBmath o

paccuuThIBaTh  XapaKTEPUCTHKHU




HpOCTeI\/'IH_II/IX y3J10B 3HCKTpOHHBIX CXEM, HpHMeHHeMBIX JUISA
MOCTPOCHHUS 0A30BBIX OJIOKOB CHCTEM JJIEKTPOCBSI3H.

Bnaneer

CrocoOHOCTBIO YETKO M TPaMOTHO CTaBUTh 3ajauy,
COCTAaBIATh  IIAaH  pa3paboOTKH  CXEMOTEXHHYECKOIO
peLIeHHS;

Hasbikamu BBIOOpA COOTBETCTBYIOLINX
HOJYIIPOBOJHUKOBBIX ~ TPUOOPOB,  CXEMOTEXHHYECKUX
peUIeHu, CPeCTB M3MEPEHHH Il KOHTPOJIS MapamMeTpoB
Y3JIOB IIPU TIOCTPOCHHUHU CHUCTEM CBSI3H;

Haspikamu, MO3BOJISIOIIUMHU CaMOCTOSITENIBHO
HaxXoJuTh MCTOJAbI PCHICHUA TUIIOBLIX W HCTUIIMYHBIX 3a/1a4
B 00JIacTH pacueTa, MOCTPOSHUS U MOCIEIYIOUIEro aHaIn3a
[apaMeTpoB U XapaKTEPUCTUK DJIIEKTPUYECKHUX CXEM, a
TaKke B OO0JACTM ONMCAHUS W aHAM3a XapaKTEPUCTHK
HOJIYIIPOBOTHUKOBBIX HPUOOPOB, MaTEpPHAIOB, YCTPOWCTB,
NPUMEHSEMBIX B DJICKTPOHMKE M YCTpPOMCTBax
AIIEKTPOCBS3H.

I[J'ISI (bOpMI/IpOBaHI/IH BbBINICYKA3aHHBIX KOMHCTGHHI/Iﬁ B paMKax JUCHHUIIIIMHBI

«CXxeMOTeXHUKA CHCTEM P

AINOCBA3N» INPHUMCHANOTCA CICAYIOIIHUC MCTOIbI

aKTUBHOTO/MHTEPAKTUBHOTO OOY4YEHUS: TPOOIEMHOE 3aHSATUE, TUCKYCCHSL.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

Jleknuu (36_/ 8 wuac.)

PA3JEJI |. OCHOBHBIE OIIPEJEJEHHUS. YCHWJIUTEJBHBIA
KACKAJl HA BUITIOJIIPHOM TPAH3UCTOPE. YCWIUTEJb HU3KOM

YACTOTBL. PEXHAMBEI
(16/_4 YAC.)

PABOTbBI AKTHUBHbLBIX 3JJIEMEHTOB

Tema 1. Ycunenue curnana. OCHOBHbIE onpeae/ieHUs. Y CHIMTEIbHbIN

kackan (3 / 1 gac.)

VYcunenue curHajga. OCHOBHbIE ONpEACTCHUS. Y CHIMTEIbHBIA KacKal.

CrpyktypHasa cxema. Kiiac

CI/I(l)I/IKaIII/IH YCI/IJII/ITGJICI\/i. OCHOBHBIEC TTOKa3aTeIu

yCuiauTenen 3JIEKTPUUYECKOTO CUTHAaJA. Koaddumment nepeaayu.




Jlorapudmuueckrue eAMHULIBI U3MEPEHUs — AennoOensl. JJluHaMuueckuil Juana3oH.
Koadpdunuent nonezHoro AedCTBUS. AMIUIMTYAHO-4aCTOTHAs XapaKTEPHUCTHUKA.
@da30-yaCTOTHAsA XapaKTepUCTUKA. AMIUIMTyAHas Xapakrepuctuka. llepexonnas

XapaKTCPUCTHKA.

Tema 2. YcuiaureibHbIe KACKaJAbl Ha OUIOJAPHBIX TPAH3UCTOPAX
(3./_1 4gac.)

YcunurenbHbIH Kackan ¢ oOmmM smuttepoMm (03). I'paduueckuii aHanus
pexuma padoTel kackaga ¢ OD. CTaTUYECKHM U JUHAMHYECKUN pexxuM. Pabouas

TOYKaA. Hpe,Z[GJ'IBHO AOITYCTUMBIC ITapaMCTPhI pa6OTbI TpaH3uCTOpA.

Tema 3. OcHOBHBbIe NOKA3aTeJId U XAPAKTEPUCTHUKH YCHUJINTEIbHOIO
kackana (3_/ 1 gac.)

Cucrema H-mmapamerpoB Tpansuctopa. Ha3Banust mapameTpoB, COOTBETCTBHUE
bu3nUecKkuM mapaMeTrpaM TpPaH3UCTOpa. DKBUBAJICHTHAs cxeMa kackaga ¢ OD B
cucteme H-mapametrpoB. Cxembl BKJIIOYEHUS TpaH3UCTOpoB. CxemMa ¢ oOumm
smurtepoM (0O3). Cxema c¢ obmieit 6a3zoii (OB). Cxema ¢ oOIUM KOJUIEKTOPOM

(OK). Haznauenue pa3inuyHbIX CXEM, UX DJIEKTPUUYECKUE TapaMETPBHI.

Tema 4. Ycunurenan Hu3koii yacrornl (4 / 1 wyac.)

[IpenBapuTenbHble Kackaabl yCUIICHHs. Pe3ucTUBHBIN Kacka] Ha OUMOJISIPHOM
Tpan3uctope. CxeMbl Mojaud CMelleHus Ha 0a3y TpaH3uctopa. Cxema c¢
(buUKCHUpOBaHHBIM TOKOM 0a3bl. Cxema ¢ (UKCHUPOBAHHBIM MOTEHITMATIOM O0asbl.
TemneparypHasi cTaOMIBHOCTh Kackama. CxeMbl TepmocTabumm3anuu. Cxembl

TepMoKoMIieHcaruu. OmuttepHas RC-tepmocrabunm3anus.

Tema 5. MexkackajgHble CBSA3M B YCHJIUTEJNAsIX. BbIXOaHbIE KacKaabl
yenaureseii (3_/ 0 gac.)
EmMkoctHass cBsa3b. [anpBanmdeckass cBs3b. TpaHcdopMaropHas CBS3b.

YcunurenbHble Kackaibl C TpaHC(HOPMATOPHON CBA3bIO. BbIXOgHBIE KacKasbl



YCHHHTCHCﬁ. OcobenHocTH IMOCTPOCHHUA BLIXOJHBIX KaCKaIaOB. Pexxumebl pa6OTBI

BBIXOJIHBIX KackajsioB (A, B, AB).

PA3JEJI II. BBIXOJHBIE KACKAJ/Ibl. OBPATHBIE CBJSI3U.
YCUJINTEJIN MNOCTOSIHHOI'O TOKA. OIIEPAIIMOHHBIE
YCUWINTEJIN. TEHEPATOPBI (20/_ 4 YAC.)

Tema 6. OmHOTAKTHBIM BBIXOJHOM Kackaa. [ABYXTAKTHBbIH BBIXOJHOM
kackan (4 / 1 gac.)

ODHOTAKTHBIM  BBIXOJAHOM  Kackaa. (Cxema, OCHOBHBIE  PpaCUETHBIE
cooTHomeHus. ['paduueckuii aHamu3 pabOThl Kackajaa. AMIUITMTYIHO-4aCTOTHAs
XapakTepucTUKa Kackagaa. HemgocTtaTku OJHOTAKTHOTO Kackajaa YCUJIECHHUS
MOIITHOCTH. JIByXTaKTHBIE BBIXOJIHBIC Kackabl. I padudeckoe onrcanue IpuHITUIIA
paboThl Kackana. [IpenmyiiecTBa ABYXTAKTHBIX KacKaJOB Iepe]] OJHOTAKTHBIMHU.
Pexxumbl  paboOThl TPaH3UCTOPOB B JIBYXTaKTHBIX Kackanax. da3zomHBEpCHbIC
CXEMBbI TIPEJOKOHEYHBIX KacKa0oB. becTpancopmaTopHbie IByXTaKTHBIC KacKaJIbl
Ha KOMIUIEMEHTapPHBIX TPAH3UCTOPAX. 3aBUCUMOCTh PAaCCEUBAEMOM HA KOJIJIEKTOPE

MOIODHOCTH OT YPOBHA BXOAHOI'O CUI'HAJIa IJIA OI[HOTElKTHOﬁ )41 ,HBYXTaKTHOﬁ CXCM.

Tema 7. O6paTHasi cBsi3b B ycuauredsix (4 / 1 gac.)

Knaccudukamms obpatueix cBszeil. OC 1o  TOKy, HampsiKEHUIO,
nocieaoBaTelbHas, napauieiabHas. BiausHue oOpaTHOM cBsi3M Ha KO3(PPUUUEHT
YCUJICHUS U BXOJIHOE COINPOTHBIIEHUE ycuiuTens. OTpuiareabHas oOpaTHas CBSI3b
(OOC). Ob6mactp mnpumenenus. Cxembl ycwiutenedr ¢ OOC. DMUTTEpHBIT
noBToputens (OI1). Dnexrpuyeckue xapakrepuctuku. O6nacts npumenenus JlL.
Bmusane OOC Ha HenWHEHbIE U YacTOTHBIC UCKakeHus. [lapasutHbie oOpaTHBIC

CBSI3U M CIIOCOOBI UX YCTPaHEHUSI.

Tema 8. ¥Ycunuresm nocrossHaoro Toka (4 / 1 4ac.)
Oco6ennoctu mnoctpoenus VYIIT. PasznoBuanoctu VYIIT. VIIT npsmoro

ycuneHusi. Pacuetnbie cooTtHomenwus. peind wyns. bamancubie cxemsr YIIT.



PacuetHble COOTHOIICHUS. AMIUIMTYJIHAsI XapaKTEpUCTUKa OallaHCHOW CXEMBbI
VIIT. Cxema guddepenimansaoro kackaaa YIIT. Ycunurean mocTosIHHOTO TOKa
¢ npeobOpazoBanueM. biok-cxema YIIT ¢ mpeoOpa3zoBanuem. Buabl Momymsium.

JlnonHbIe U TPAH3UCTOPHBIE MOLYIATOPHI. JleMOTy IS TOPHI.

Tema 9. Onepanuonnsie ycuiaureau (4 /1 ygac.)

OV xak VYIIT. Ocobennoctu OY. HuBeptupyomumii ycunurenb. Cxema.
BriBon ocHoBHOro cootHomeHus. Cxema crnoxkenus (cymmarop). Cxema
uHTerpupoBanus (uarerpatop). Cxema nuddepenmnuposanus (quddepeHunarop).
OnepallMOHHbIE YCUJIMTEIN Ha JIMHEWHBIX MHTErpalibHbIX MuKpocxemax (MMC).
OpHokackanublii  auddepeHunanbuplii  ycwiurens.  JuddepenumranbHbiin
yewmrens K1YT221. Cxema. Ilpunmun pabotel. OnepariioHHBIA YCHIMTENb

K1¥YT401A. Cxema. [Tpuniun padotsl. OcHoBHBIE mapaMeTpsl OY.

Tema 10. I'eneparopni (4_/ 0 uac.)

['eneparopbl CUHYcOMIANbHBIX KoyieOaHui. Knaccuukanus TreHepaTopoB.
[TpunHuun paboThl TpaH3UCTOPHOTO aBTOoreHeparopa tuna LC. Cxema reneparopa.
Pacuetrnbie cootHomienus. IlpuHiun pa®OTHl TPaH3UCTOPHOTO aBTOreHEpaTopa
tuna RC. O6nacts npumenenusa. CtpykrypHasa cxema. [IpyHuunuanpHas cxema.
PacuetHble cooTHomeHus. BexkTopHas auarpamMma  HamnpsDKEHUM  CXEMBI.
['eneparopsl nuHeHO u3Menstonlero Hanpsokenus (I'JIMH). Cxema npocreiimero
reHeparopa Ha HeoHOBoM Jamrie. HenneanbHocth hopmbl Hanpspkerus. ['JIMH nHa
TPAH3UCTOPE C BHEIIHUM BO30yxkaeHueM. (Cxema, auarpaMMbl HaNpsSKEHHH.

MynsTuBHOparop. Cxema, pacyeTHbIE COOTHOIICHUS .

1. CTPYKTYPA U COJEP’ KAHUE MPAKTUYECKOM YACTH
KYPCA

JlaGopaTopusie padotsl (36/_0 uyac.)



JlaGoparopnas padora Nel. UccienoBanue Kackaaa npeaBapuTeJbHOIO
yCHJIeHHsl, COOPaHHOTo 1o cxeMe ¢ oomuMm >mutTepom (9 / 0 wac.)

1. IToabop u u3ydeHue TEOPETHUECKOro Marepuana (B T.4. JEKIMOHHOT0) 10
TeMe JIabopaTOpHOU pabOTHI.

2. [locraHoBka 3amay, ompeAesieHUE MOpsSAKa MPOBEACHHUS J1abOopaTOPHOU
paloThl, BRIMOJIHEHUE 3aJaHII MPAKTUYECKON YacTH TabopaTopHO pabOTHI.

3. O6paboTka pe3yJbTaTOB IKCIIEPUMEHTA, IOCTPOCHUE TPaPUKOB.

4. @opMyNIMpOBKa  OMHCATEIBHOW  YacTH, (POPMYIUPOBKA  BBHIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3amuTa 1ab0paTopHOl pabOTHI: cAaya KpaTKOH TEOPUHU IO TeMe padoThl,
OOBSICHEHHE IKCIEPUMEHTAIBHBIX PE3yIbTAaTOB, MX BO3MOYKHOTO PACXOXKICHUS C

TEOpHUEH.

JlaGoparopnass  padora Ne2. HcciaegoBaHue  CTATHYECKHMX |
JTMHAMHYECKHUX MapaMeTpoB onepanuoHHoro ycuuuress (9 / 0 wyac.)

1. IToxGop u u3ydeHne TEOPETHUECKOro MaTepuana (B T.4. JEKIMOHHOTO) 10
TeMe J1abopaTopHOIl pabOTHI.

2. [locranoBka 3amau, ompeAesieHHEe MOpsSAKa MPOBEICHHUS J1a0opaTOPHOU
paboThI, BHIMOTHEHHUE 3aJaHUI IPAKTUYECKOH YacTu JabopaTOpHOil paboTHI.

3. O06paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOSHHUE TPadUKOB.

4. @opMynMpOBKa  OMHCATEIBLHOW  YacTH, (POPMYIUPOBKA  BBHIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3amuTa mabopatopHOi pabOTHI: clada KpaTKOW TEOPUU MO TeMe paboThI,
OOBSICHEHHE DKCIIEPUMEHTAJIBHBIX PE3yJTbTATOB, UX BO3MOXKHOTO PACXOXKICHUS C

TEOpHUEH.

JlaGopaTopHas padora Ne3. AHa/m3 padoThl aHAJIOTOBBIX YCTPOUCTB HAa
ocHoBe onepanuoHHoro ycusmrens (9 / 0 wgac.)
1. [TonGop ¥ M3yueHne TeOPEeTUUECKOro Marepuasa (B T.4. JEKIIMOHHOTO) IO

TeMe J1abopaTopHOU pabOTHI.



2. [locranoBka 3amay, ompeAesieHUE MOpsSAKa MPOBEICHHUS J1a00opaTOPHOU
paboThI, BHIMOJIHCHNUE 33aJaHUI TIPaKTHYECKON YacTH TabopaToOpHOH pabOTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPA(UKOB.

4, @opMyIMpOBKA  OMHCATEIBLHOW  YacTH, (OPMYJIUPOBKA  BBIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3ammTa mabopatopHOi pabOTHI: cada KpPaTKOW TEOPUHU MO TeMe paboTHI,
OOBSICHEHHE DKCIIEPUMEHTAJIBHBIX PE3yJIbTATOB, UX BO3MOXKHOTO PACXOXKICHUS C

TEOPHUEN.

JlaGoparopnass pabdora Ned4. CpaBHUTEJbHBIH aHAJIN3 YCHJIMTEIbHBIX
KACKaJ0B, COOpPaHHBIX II0 cXeMaM ¢ O0IMM JMHUTTEPOM M O0IMM
kosutekTopoMm (9 _/ 0 wac.)

1. ITog6op u u3ydeHrne TEOPETHUECKOro Matepuana (B T.4. JEKIIMOHHOTO) 10
TeMe JIabopaTOpHOU pabOTHI.

2. [ToctanoBka 3amay, OMpejCICHHE TOpsAIKAa MPOBEICHUS J1aOOpaTOPHOM
paboThI, BHIMOTHEHHUE 3aJaHUI IPAKTUYECKOM YacTu JabopaTOpHOil paboTHI.

3. O06paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPa(UKOB.

4. @opMynMpOBKAa  OMHCATEIBHOW  YacTH, (OPMYIUPOBKA  BBHIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3amuTa mabopaTopHOM pabOTHI: clada KpaTKOW TEOpUHU MO TeMe paboThI,
OOBSICHEHHE IKCIEPUMEHTAIBHBIX PE3yIbTATOB, UX BO3MOXKHOTO PACXOXKICHUS C

TEOpHUEH.

IMpakTuueckue 3anaTus (36/ 10 gac.)

IIpakTnueckoe 3ansaTue Nel. AHaaM3  NpPOCTBIX CXeM  Ha
MOJIyIPOBOIHUKOBBIX IHOAAX Pa3jiuyHOro HazHaveHus (3_/ 1 wgac.)
1. CxeMmsbl fienuTesell ¢ MPUMEHEHUEM JHOJIOB, CTAOMIMTPOHOB B Pa3IMUHBIX

BKJIIFOUCHUAX.



2. OHONONYNIEPUOIHBIA U JIBYXIOJYNEPUOAHBIM  BBIIPSMUTEIN  Ha
Ka4E€CTBEHHOM YPOBHE

3. OrpannunTeny Ha AUOaX. Pa3mudHbIe CXEMBI.

4. TlapanienbHoe W TMOCHENIOBATEIbHOE BKIIOUEHUE TUOJOB, CBETOJIUOJOB.

Pacuer nutanus u KIIJ] cBeToqnoa0B (CBETOANOMHOM JICHTHI).

IIpakTuueckoe 3ausaTue Ne2. IIpocreiimuii yCHJIUTEIb HA TPAH3UCTOPE
0e3 neneii cmemenns (4 / 1 gac.)

1. Yeunurenb NOCTOSHHOTO TOKa Ha TPaH3UCTOpPE IO CXeMe € 00LuM
sMUTTEPOM (0€3 pa3fAeNUTeNbHBIX eMKocTe W uened cmenieHus). OCHOBHbIE
BBIpQXKEHUS, AaMIUIMTyJHAs XapakTepucTtuka (BXxon-Beixona). Kackag Ha
TPAH3UCTOPE KaK HHBEPTOP U KaK SJIEKTPOHHBIN KIIIOY.

2. [Ipocreiimmii yCUIUTENNb HU3KOW YaCTOTHI (€CTh pa3/ieUuTeIbHbIe EMKOCTH,
HO HeT meneit cmemienus). [loka3zarh BuJ BbhIXOAHOTO curHana. HeoOxoaumas
MOAU(UKAIMS CXEMbI, YTOOBI YCUIIUTEIh KOPPEKTHO 3apaboTall: CTajl YCUIIUBATH
00€ MOJIyBOJIHBI BXOJIHOTO CUTHAJA.

3. Yeunutenb ¢ 1ensMu cMeleHus. Bua HanpsokeHuid B pa3iiMuHbIX TOYKAX
(10 BXOAHOU pa3faenuTeNbHONM €MKOCTH, Ha 0a3e TpaH3UCTOpa, Ha KOJIEKTOpE

TPaH3UCTOPA, MOCJIE BHIXOHON pa3AeIUTEIbHON €EMKOCTH).

IIpakTnueckoe 3anaTue Ne3d. CnocoObl 3aJaHHMsl pe:KUMa pPadOThI
YCHJIUTEJbHBIX 3JieMeHToB (3 / 1 vac.)

1. CmocoObl  3aaHusl LeNed CMEIIEHUS OWIONSPHBIX TPAH3UCTOPOB!
(UKCUPOBAaHHBIA TOK 0a3bl, (PUKCUPOBAHHBIM TOK 0a3bl (CTAOMIM3UPOBAHHAS
cxema), GUKCUPOBAHHBIN MTOTEHIIUAI 0a3bl.

2. [TpuOnu3nTeNbHBIE pacyeTHBIE COOTHOIICHHS BO Beex ciydasx. [Ipumepsl
pacdera CONpOTHUBICHHUH MO 3aJaHHBIM TOKaM U Jp. TTapaMeTpaM.

3. Cnoco0 3agaHMs aBTOMATUYECKOTO CMEUICHMs Ui JIaMIl M TOJIEBBIX
TpaH3ucTOpoB. HezaBucumoe cmelieHue.

4. I'paHuUIBI MPUMEHUMOCTH KaXKJ10TO U3 CIIOCOOO0B.



IpakTuyeckoe 3ansitue Ned. O6patHasi cBsa3b B ycuwaureasx (4 _/ 1 ygac.)

1. I[TonsiTue OOpaTHOM CBSI3M B YCWIMTENSAX. BbIpaxkeHwe sl pacuera
ko3 dueHTa YCUIICHHS C 1IeNbI0 00paTHOM CBSI3H.

2. [lpaBuna ompenenenuss Buga oOpatHoil cBszu. [lpocteiimue mpumeps
OIpeJeNIeHNs BUAa OOPATHON CBA3H.

3.Kak Biuser Tunm o0OpaTHOM CBA3M HA pa3jIMYHbIE TapamMeTpbl
YCUJIUTENBHOTO Kackana (KOd(pGUIMEHT YCWICHHUS M0 HANpsHKECHUIO, BXOJHOE U

BBIXOJHOC COHpOTI/IBJIeHI/I}I).

IpakTnueckoe 3ansaTue NeS. IIpyHumMn padoTbl YCHIMTEIbHOI0 KACKaaa
(4 / 1 gac.)

1. ITpuHIMO pabOTHl yCHIIUTEIBLHOTO KacKajaa.

2. [loctpoenne paboueld TOUKH HAa BXOJHBIX W BbIXOAHBIX BAX. YpaBHeHus
JIJISI BXOJTHOM U BBIXOJHOM IIETICH.

3. Cratnyeckasi M TMHAMUYeCKas JIMHUU Harpy3KH.

4. HenuHellHbIE UCKAKEHUA.

IIpakTuyeckoe 3ansatue Ne6. Biausinue HOMHHAJIOB JIEMEHTOB CXeMbI Ha
napaMeTpbl yCHIINTEJIbHOT0 Kackanaa (3_/ 1 4ac.)

1. Pemienue 3aja4: ONPEIECITICHUE K02 duLreHTOB YCUJICHUS
MHOTOKACKaTHBIX CXEM C 3a/IaHHBIMU IMapaMeTpaMu 0OpaTHOM CBSI3U.

2. BiustHue conpoTUBIIEHUN M eMKOCTEH Ha TOJIOKEHUE paboyeil TOUKH U Ha
HanpspDKEHUE  HAChIEeHHS (MakCUMallbHOE HANpsHKEHHWE, KOTOPOE€  MOKHO
MOJIYYUTh HA BBIXOJE YCUJIUTEIS).

3. Onpenenenue TUa 0OPaTHOM CBSI3U B 00JIeE CIOKHBIX CITydasX.

IIpakTnueckoe 3ansaTMe  Ne/.  AuropurM  pacyera  Kackaaa
NpeIBAPUTEILHOTO YCUJIeHUs HA OUmoJisipHoM Tpan3uctope (4 / 1 wac.)

1. Anroputm pacueTa Kackazia MpeaBapUTEIbHOIO YCUIICHHUS.



2. Onpenenenne Rk, 3a1anne HaNpsKEHUS MUTaHUS U BBIOOP paboyeil TOUKH.

3. Onpenenennie  Ra.  Onpegenenne  koddduieHTa  TemrepaTypHOR
ctabunu3anuu, Haxoxaenue RO, nazee R1, R2.

4. OnpeneneHnue eMKOCTEN KOHAEHCATOPOB AJid oOecrieueHus MH.

5. [IpoBepka 3HaueHHuss MB Ha BEpXHEW 4acTOTE YCUIICHHS.

6. Onpenenenne K03(PGUITMESHTOB YCUICHHUS.

7. IlocTpoeHue TMHUN HATPY3KH.

8. [IpuMepHBI TIOPATOK BCEX HOMHHAJIOB B MPAKTHYECKHX CXEMax

YCHHHTGHCI?'I Ha MaJIOMOIIIHBIX BEICOKOYACTOTHBIX TPAaH3HUCTOPaxX.

IIpakTnueckoe 3ansaTue Ne§. Biausinue 3/ieMeHTOB CXeMbl HA YaCTOTHbIE
U JMHAMHYECKHE XapaKTepucTHKH Kackaaa (3 / 1 uac.)

1. Pemienue 3a1au Ha ONpeiesiCHUE TUIOIIAIA YCUIICHUS.

2. Bua 3aBucumoct MH, MB OT pa3jiMYHBIX COMPOTUBICHUHN, E€MKOCTEH,
WHIYKTUBHOCTH TpaHchopMaTopa H mp.

3. Kak w3MeHsercs ¢opma wuMIOyJdbca TMPU HU3MEHCHHH Pa3IMYHBIX
MapaMeTPOB CXEMBI.

4. PemeHue 3a7a4 Ha TMHAMUAYECKUHN JUANA30H YCUIIUTEIIS.

IIpakTnueckoe 3anaTHe Ne9Y. AHa/IOroBbBIE CXeMbl HAa ONEPANMOHHBIX
yeusmaredsix (4 /1 wgac.)

5. I[lonsatue onepauronHoro ycuinrens. CoctaB, Ha3HAYEHUE.

6. [lapameTpsl OIEpallOHHOTO YCUJIMTEII, €ero aMIUTUTYAHAs
XapaKTEePUCTHKA.

7. IIpocTeiimme cxembl Ha ONEPALMOHHBIX YCHUJIMTENSX, BBIBOJ HEKOTOPBIX

BBIPAKCHUM.

IMpakTuyeckoe 3ansatue Nel0). VYcuauresb HU3KOH 4YacTOTHI Ha
OTepPANMOHHOM YCHJIHTEJIE ¢ OHONOJISIPHBIM nuTtanuem (4_/ 1 wac.)

1. Iuranue ycunutens Ha OY OT 0JIHOTO0 UCTOYHUKA (OJTHOMOJSIPHOE).



2. Pacuer neneii cMeleHus.
3. Pacuer conpoTuBieHnH, 3aAaI0INUX KO3PPHUIMEHT yCUTICHUS.
4. OnpeneneHne HEOOXOAUMBIX EMKOCTEW KOHIEHCATOPOB JJIA O00ecredeHust

KOB(b(I)I/IHHeHTa YaCTOTHBIX UCKaKeHUH MH Ha HM)KHEH 4acToTe YCUIICHUA.

I11. YYEBHO-METOIAMYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

VY4eOHO-METOINYECKOE oOecrieueHue CaMOCTOSTEJIbHON paboThI
oOyuaromuxcs 1o  aucuuiiiHe «CXEMOTEeXHHMKa CHUCTEM  PaJHuOCBS3HN»
npencranieHo B [lpunoxxenuu 1 u Bkitoyaer B ceodsi:

IUIaH-TPa(UK BBINOJIHEHUSI CAMOCTOSITENIbHOM pabOThI IO AUCLUUILIMHE, B TOM
YHClie IPUMEPHbIE HOPMBI BPEMEHH Ha BBITIOTHEHHE 110 KAXKIOMY 33JJaHUIO;

XapaKTepUCTHKA 3aJaHUil JUIl CaMOCTOSATENBbHOM paboThl OOydaromMXCs U
METOUYECKIE PEKOMEH/IAIINHU IO UX BBITTOJIHEHUIO;

TpeOOBaHMS K  TPEACTAaBICHHIO U O(QOPMIICHHIO  pe3yJIbTaToB
CaMOCTOSITENILHON paboThI;

KPUTEPUHU OLIEHKH BBITIOJIHEHUSI CAMOCTOSITEIbHOU PabOThI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

Ne KouTtposmpyemsie Koasbl 1 3Tansl OueHovHbIE CpeACTBA
n/m pa3jiesibl / TeMbl (GopMUPOBAHHUSA | Tekymmii KOHTPOIbL | MPOMEKYTOUH
AUCHUTLITHHBI KOMIeTeHIU asi aTTecTanus
1 Tema 1. Ycunenune I1K-16 | 3Haer Huckyccust (YO-4) [Moptdonmo
curtHasia. OCHOBHbIE (TTP-8)
OMPENCICHIA. yMeeT JlaGoparopHas [Toptdonmo
YcunurenbHbINA Kacka paGota (ITP-6) (TTP-8)
Brnazeer | JlaboparopHas [Toptdonuno
pa6ora (ITP-6) (ITP-8)

2 | Tema 2. YcunurtenbHbIC IIK-16 | 3Haer Huckyccust (YO-4) [Toprdonuo
KacKaJpl Ha OUTIOJISIPHBIX (TTP-8)
TpaHsncTopax yMeeT JlaGoparopHast [optdommo

pabora (ITP-6) (ITP-8)
Brnazeer | JlaboparopHas [Toptdonuno
pa6ora (ITP-6) (ITP-8)

3 | Tema 3. OcHOBHBIE [IK-16 | 3nHaer Huckyccust (YO-4) [Toprdonuo
MoKa3aTesu u (TIP-8)
XapaKkTCpUCTHKH yMeeT JlaGoparopHast [optdommo
YCHIIUTEIHHOTO KacKa/ia paGota (ITP-6) (TTP-8)ur 3




Biangeer | JlaboparopHas [Toptdonmo
pa6ora (ITP-6) (TTP-8)

4 Tema 4. Ycunurenu I1K-16 | 3Haer Huckyccust (YO-4) [Moptdonmo
HU3KOH 9aCTOTHI (TIP-8)

yMeeT JlabGopaTopHas [Toptdomuno
pabora (ITP-6) (TTP-8)

Bnajgeer | JlabopatopHas [Toprdommo
pa6ora (ITP-6) (TTP-8)

5 Tema 5. MexkackagHbie IIK-16 | 3Haer Huckyccus (YO-4) [Toptdonuno
CBSI3H B YCHITUTEIISIX. (TTP-8)
BbixozHbIe kacKazpl ymMeer JlaGoparopHas [optdomno
ycnirenaen pa6ora (ITP-6) (TTP-8)

Brnazeer | JlaboparopHas [Toprdomuo
pabora (ITP-6) (TTP-8)

6 Tema 6. OqHOTaKTHBIN [IK-17 | 3naer Huckyccust (YO-4) [Toprdonuo
BBIXOJHOM KacKaJ. (TTP-8)
HBYXTaKTHBIA BBIXONHOH yMeeT JlaGoparopHas [oprdommo
Kackaz pa6ora (ITP-6) (TTP-8)

Brnazeer | JlaboparopHas [Toprdonuno
pabora (ITP-6) (TTP-8)
7 Tema 7. O6parnas cBsi3b B | [IK-17 | 3Haer Huckyccust (YO-4) [Toprdommo
YCUITHTEISIX (TTP-8)
yMeeT JlaGoparopHas [Toptdonmo
pabora (TTP-6) (TTP-8)
Bnazeer | JlaboparopHas [Toprdonuno
pabora (ITP-6) (TTP-8)
8 Tema 8. Ycunurenn [IK-17 | 3Haer Huckyccust (YO-4) [TopTdonmo
IIOCTOSIHHOTO TOKa (T1P-8)
yMeeT JlaGoparopHas [Toptdonmo
pabora (TTP-6) (TTP-8)
Brnazeer | JlaboparopHas [Toprdonuno
pabora (ITP-6) (ITP-8)
9 Tema 9. OnepanuoHHbIE [IK-17 | 3nHaer Huckyccust (YO-4) [Toprdonuo
YCHITATEITH (TTIP-8)
yMeeT JlabopaTopHas [Toptdonno
pa6ora (ITP-6) (ITP-8)
Biangeer | JlaboparopHas [Toptdonmo
pabora (TTP-6) (TTP-8)
10 | Tema 10. I'eneparopsl [IK-17 | 3nHaer Huckyccust (YO-4) [Toprdonuo
(TTIP-8)

yMeeT JlabopaTopHas [Toptdonno
pabora (ITP-6) (TTP-8)

Biangeer | JlaboparopHas [Toptdonmo
pabora (ITP-6) (TTIP-8)




TurnoBble KOHTPOJLHBIE 3a/IaHUS, METOJUYECKUE MAaTEPUAIbI, ONPECISIOIINE
NpoIEAYpPhl OIEHWBAHUS 3HAHWM, YMEHUW U HABBIKOB W (WJIH) OIbITA
JIEATEIIbHOCTH, a TaKXK€ KPUTEPUU W TOKa3aTeau, HEOOXOIUMBbIE sl OLICHKU
3HaHWM, YyMEHUH, HABBIKOB U XapaKTepHU3yIOIIMe dTanbl (OPMUPOBAHUS
KOMIIETEHIIMM B TIpOLIECCE  OCBOCHHUS  OOpa3oBaTENbHOW  MPOrpPaMMBbI,
npeacTasiieHsl B [Ipunoxenun 2.

V. CHUCOK YYEBHOM JIUTEPATYPbI © TH®OPMAIIMOHHO-
METOIUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTeparypa

1. Cend, JI. CxeMOTEeXHUKAa COBPEMEHHBIX YCHUIIUTENCH [DIEKTPOHHBIN

pecypc] : yuebHoe nocodue / JI. Cend. — DnexrpoH. man. — Mocksa : JIMK

I[Ipecc, 2011. — 536 C. — Pexum JOCTyma:
https://e.lanbook.com/reader/book/910/#1 .

2. JlockytoB E.JI. CxeMOTEXHUKA aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOMCTB
[DnexkTponHbIil pecype] : yuebnoe mocobue / E.JI. JlockyToB. — DIEKTpOH.
TeKcToBble JaHHble. — CaparoB: By3oBckoe oOpaszoBanume, 2015. — 264 c. —

2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/5748&book_id=44037

3. Mukymma A.B. CxeMoTexHHKa MOOWIBHBIX  PaJMOCTAHITUI

[OnexTponHbIl pecypc| : moHorpadus / A.B. Muxkymuu, B.U. Cenunun. —

DnekTpoH. TeKCTOBbIe AaHHbIe. — HoBocuOupck: Cubupckuii rocy1apcTBEHHBIHN
YHUBEPCUTET TeJIeKOMMYyHHUKanuii U uHpopmatuku, 2015. — 288 c. — 978-5-
91434-035-0. — Pexum JOCTyTIA:

http://www.iprbookshop.ru/5748&book 1d=69559

4, Mukyma A.B. I{udpoBas cxemorexHuka [DIeKTpOHHBIA pecypce] :
moHorpadus / A.B. Mukymun, B.1. CeauHuH. — DIEKTPOH. TEKCTOBbIE JaHHbIE.
— HoBocubupck: Cubupckmuii roCyJ1apCTBEHHBIN YHUBEPCUTET

TeaeKoMMyHUKauii 1 uapopmaruku, 2015. — 319 ¢. — 978-5-91434-036-7. —

Pexxum noctyna: http://www.iprbookshop.ru/5748&book_id=69569


https://e.lanbook.com/reader/book/910/#1
http://www.iprbookshop.ru/5748&book_id=44037
http://www.iprbookshop.ru/5748&book_id=69559
http://www.iprbookshop.ru/5748&book_id=69569

5. ApxunoB C.H. I[IpakTukym no aHajg0roBOM CXEMOTEXHUKE YCTPOMCTB
TeJIeKOMMYHUKaIMK [DneKTpoHHBINA pecypc] : yueoHoe nmocodue / C.H. Apxuros,
M.C. lllymHOB. — DneKTpoH. TeKCTOBbIe AaHHbIe. — HoBocubupck: Cubupckuii
rOCyapCTBEHHBIA YHHUBEPCUTET TeJIECKOMMYHUKami u uHbopmatuku, 2014, —
154 C. — 2227-8397. — Pexum JOCTYyTIA:
http://www.iprbookshop.ru/5748&book_id=55491

6. ApxunoB C.H. CxemoTexHMKa TEICKOMMYHUKAIIMOHHBIX YCTPOWCTB
[DnekTpoHHBI pecype] : ydeOHO-MeToamueckoe mocobue / C.H. ApxumoB. —
OnekTpoH. TeKcToBble AaHHbIe. — HoBocuOupck: Cubupckuii rocyapcTBEHHBIHN
YHUBEPCUTET TeJIeKOMMYHUKaIui u undopmatuku, 2015. — 101 c. — 2227-8397.

— Pesxxum noctyna: http://www.iprbookshop.ru/5748&book_id=55502

7. ["amoukuH B.A. CxeMOTeXHUKA TEIEKOMMYHUKALIMOHHBIX YCTPOMCTB
[D5eKTpoHHBIN pecypc| : yueOHoe mocobue / B.A. 'anouykuH. — DIJIEKTPOH.
TeKCTOBbIE naHHble. — (Camapa: [IOBOJDKCKHMI TOCyZapCTBEHHBIM YHHBEPCHUTET
TejreKkoMMyHuKamii u uapopmaruku, 2015. — 448 c. — 978-5-904029-50-0. —
Pesxxum noctyna: http http://www.iprbookshop.ru/5748&book_id=71888

8. [Namouxkun B.A. CxeMOTeXHUKA aHAJIOTOBBIX U ITU(POBBIX YCTPONCTB
[DneKTpoHHBIN pecypc| : yueOHoe mocobue / B.A. 'anouykuH. — ODIJIEKTpPOH.
TEKCTOBBbIE JaHHble. — Camapa: [IOBOJDKCKHIM TOCYHapCTBEHHBIM YHHUBEPCHUTET
TejreKkoMMyHuKaimii u uapopmaruku, 2015. — 441 c. — 978-5-904029-51-7. —
Pesxxum noctyna: http://www.iprbookshop.ru/5748&book_id=71886

9. ["amoukuH B.A. CxeMOTEXHHMKA TEIEKOMMYHHKAIMOHHBIX YCTPOMICTB.
Yacte 2. CxemoTexHUKa IU(GPOBBIX AJIEKTPOHHBIX YCTPOUCTB [DIEKTPOHHBIN
pecypc] : yueOHoe mocooue / B.A. I'ajoukuH. — DJIEKTPOH. TEKCTOBbIE JaHHBIE.
— Camapa: IToBOMKCKHN rOCYJapCTBEHHBIN YHUBEPCUTET TEJICKOMMYHHUKALUN U
undopmaruku, 2015. — 280 ¢. — 2227-8397. — Pexxum goctyna:
http://www.iprbookshop.ru/5748&book_id=73838

JlonoJIHUTeIbHAS JTUTepaTypa


http://www.iprbookshop.ru/5748&book_id=55491
http://www.iprbookshop.ru/5748&book_id=55502
http://www.iprbookshop.ru/5748&book_id=71888
http://www.iprbookshop.ru/5748&book_id=71886
http://www.iprbookshop.ru/5748&book_id=73838

1. OcHOBBI CXEMOTEXHHMKHU: ydeOHO-MeToauueckuit komiuiekc / B. T.
[HTamimus; JlambHEBOCTOYHBIN roCyAapCTBEHHBIN TEXHUYECKUI
YHUBEpPCUTET.BI1aInBOCTOK: N3n-Bo JlanpHEBOCTOYHOTO TEXHUYECKOI0
yHuBepcuteta, 2007. — 265 c. (19 sk3)
http://lib.dvfu.ru:8080/lib/item?id=chamo:386720&theme=FEFU

2. Jlaunn B.U., CaenoB H.C. Dnexrponnka: y4deb.mocobue s By30B. —
PocroB v//1: ®enukc, 2010. 703 c. (19 sk3)
http://lib.dvfu.ru:8080/lib/item?id=chamo:419235&theme=FEFU

3. beicrpoB  [0.A., Muponenko W.I'. DnexTpoHHblE 1HEeNU U
MHUKpocxemoTexHuka. M.: Beicmias mkoia, 2002. — 384 c. (18 3k3)
http://lib.dvfu.ru:8080/lib/item?id=chamo:399293&theme=FEFU

4. Hedenor B.. OcHoBsl paanosnexkrponnku. — M.: BIIL. 2000. — 339 c.
(15 7k3)
http://lib.dvfu.ru:8080/lib/item?id=chamo:13385&theme=FEFU

5. [Mammmu B.I'. VYcrpolicTBa ycCWJICHHS] SIEKTPUYECKUX CUTHAJIOB. —
Bnanusoctok: JIBI'TY. 2000.- 88 c. (14 7k3)
http://lib.dvfu.ru:8080/lib/item?id=chamo:413044&theme=FEFU

6. TlomympoBogHHKOBBIE TPUOOPHI: J{MOIBI, THPUCTOPHI, ONITOIEKTPOHHBIC
npubopsl: cipas. / nox oodw. pea. H.H. I'optonosa. — M.:Dneproatomuszgat, 1987.
743 c. (12 5k3)
http://lib.dvfu.ru:8080/lib/item?id=chamo:413280&theme=FEFU

7. Kamnyn B. A., 0. A. bpammep. PaanorexHuueckue ycTpoucTBa M

aJeMEHTHI paguocucteMm. M, «Bpicmias mkona», 2002 r., 293 c. (18 3k3)

http://lib.dvfu.ru:8080/lib/item?id=chamo0:399047 &theme=FEFU

8. Kpacbko A.C. CxemMOTeXHHMKa aHAJIOTOBBIX JJIEKTPOHHBIX YCTPOMNCTB
[OnexTpoHHBIN pecype] : yueObHoe mocobue / A.C. Kpacbko. — DJIEKTpOH.
TEKCTOBbIE JaHHbIE. — TOMCK: TOMCKHH IOCYJIapCTBEHHBIN YHUBEPCUTET CUCTEM
yrpaBiieHus U paanodniekTponuku, B-Cnekrp, 2006. — 180 ¢. — 5-902958-05-9.
— Pexxum moctyma: http://www.iprbookshop.ru/5748&book id=13978.



http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2013031211275422239&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=INITREQ&pos=1&rootsearch=3&elementcount=1&u1=4&t1=%d0%9e%d1%81%d0%bd%d0%be%d0%b2%d1%8b%20%d1%81%d1%85%d0%b5%d0%bc%d0%be%d1%82%d0%b5%d1%85%d0%bd%d0%b8%d0%ba%d0%b8%20%d1%83%d1%87%d0%b5%d0%b1%d0%bd%d0%be-%d0%bc%d0%b5%d1%82%d0%be%d0%b4%d0%b8%d1%87%d0%b5%d1%81%d0%ba%d0%b8%d0%b9%20%d0%ba%d0%be%d0%bc%d0%bf%d0%bb%d0%b5%d0%ba%d1%81%20%d0%92.%20%d0%93.%20%d0%a8%d0%b0%d0%bc%d1%88%d0%b8%d0%bd%20%3b%20%d0%94%d0%b0%d0%bb%d1%8c%d0%bd%d0%b5%d0%b2%d0%be%d1%81%d1%82%d0%be%d1%87%d0%bd%d1%8b%d0%b9%20%d0%b3%d0%be%d1%81%d1%83%d0%b4%d0%b0%d1%80%d1%81%d1%82%d0%b2%d0%b5%d0%bd%d0%bd%d1%8b%d0%b9%20%d1%82%d0%b5%d1%85%d0%bd%d0%b8%d1%87%d0%b5%d1%81%d0%ba%d0%b8%d0%b9%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82.&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2013031211275422239&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=INITREQ&pos=1&rootsearch=3&elementcount=1&u1=4&t1=%d0%9e%d1%81%d0%bd%d0%be%d0%b2%d1%8b%20%d1%81%d1%85%d0%b5%d0%bc%d0%be%d1%82%d0%b5%d1%85%d0%bd%d0%b8%d0%ba%d0%b8%20%d1%83%d1%87%d0%b5%d0%b1%d0%bd%d0%be-%d0%bc%d0%b5%d1%82%d0%be%d0%b4%d0%b8%d1%87%d0%b5%d1%81%d0%ba%d0%b8%d0%b9%20%d0%ba%d0%be%d0%bc%d0%bf%d0%bb%d0%b5%d0%ba%d1%81%20%d0%92.%20%d0%93.%20%d0%a8%d0%b0%d0%bc%d1%88%d0%b8%d0%bd%20%3b%20%d0%94%d0%b0%d0%bb%d1%8c%d0%bd%d0%b5%d0%b2%d0%be%d1%81%d1%82%d0%be%d1%87%d0%bd%d1%8b%d0%b9%20%d0%b3%d0%be%d1%81%d1%83%d0%b4%d0%b0%d1%80%d1%81%d1%82%d0%b2%d0%b5%d0%bd%d0%bd%d1%8b%d0%b9%20%d1%82%d0%b5%d1%85%d0%bd%d0%b8%d1%87%d0%b5%d1%81%d0%ba%d0%b8%d0%b9%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82.&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2013031211275422239&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=INITREQ&pos=1&rootsearch=3&elementcount=1&u1=4&t1=%d0%9e%d1%81%d0%bd%d0%be%d0%b2%d1%8b%20%d1%81%d1%85%d0%b5%d0%bc%d0%be%d1%82%d0%b5%d1%85%d0%bd%d0%b8%d0%ba%d0%b8%20%d1%83%d1%87%d0%b5%d0%b1%d0%bd%d0%be-%d0%bc%d0%b5%d1%82%d0%be%d0%b4%d0%b8%d1%87%d0%b5%d1%81%d0%ba%d0%b8%d0%b9%20%d0%ba%d0%be%d0%bc%d0%bf%d0%bb%d0%b5%d0%ba%d1%81%20%d0%92.%20%d0%93.%20%d0%a8%d0%b0%d0%bc%d1%88%d0%b8%d0%bd%20%3b%20%d0%94%d0%b0%d0%bb%d1%8c%d0%bd%d0%b5%d0%b2%d0%be%d1%81%d1%82%d0%be%d1%87%d0%bd%d1%8b%d0%b9%20%d0%b3%d0%be%d1%81%d1%83%d0%b4%d0%b0%d1%80%d1%81%d1%82%d0%b2%d0%b5%d0%bd%d0%bd%d1%8b%d0%b9%20%d1%82%d0%b5%d1%85%d0%bd%d0%b8%d1%87%d0%b5%d1%81%d0%ba%d0%b8%d0%b9%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82.&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2013031211275422239&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=INITREQ&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%d0%98%d0%b7%d0%b4-%d0%b2%d0%be%20%d0%94%d0%b0%d0%bb%d1%8c%d0%bd%d0%b5%d0%b2%d0%be%d1%81%d1%82%d0%be%d1%87%d0%bd%d0%be%d0%b3%d0%be%20%d1%82%d0%b5%d1%85%d0%bd%d0%b8%d1%87%d0%b5%d1%81%d0%ba%d0%be%d0%b3%d0%be%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82%d0%b0&beginsrch=1
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon?sessionid=2013031211275422239&skin=default&lng=ru&inst=consortium&host=vtls.lib.dvgu.ru%2b1111%2bDEFAULT&patronhost=vtls.lib.dvgu.ru%201111%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=INITREQ&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%d0%98%d0%b7%d0%b4-%d0%b2%d0%be%20%d0%94%d0%b0%d0%bb%d1%8c%d0%bd%d0%b5%d0%b2%d0%be%d1%81%d1%82%d0%be%d1%87%d0%bd%d0%be%d0%b3%d0%be%20%d1%82%d0%b5%d1%85%d0%bd%d0%b8%d1%87%d0%b5%d1%81%d0%ba%d0%be%d0%b3%d0%be%20%d1%83%d0%bd%d0%b8%d0%b2%d0%b5%d1%80%d1%81%d0%b8%d1%82%d0%b5%d1%82%d0%b0&beginsrch=1
http://lib.dvfu.ru:8080/lib/item?id=chamo:386720&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:419235&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:399293&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:13385&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:413044&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:413280&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:399047&theme=FEFU
http://www.iprbookshop.ru/5748&book_id=13978

9. CenuBanoBa 3.M. CxeMOTE€XHHKA JIEKTPOHHBIX CPEJCTB [DIEKTPOHHBIN
pecypc] : maboparopHsiii npaktukym / 3.M. CenuBaHoBa. — DIIEKTPOH. TEKCTOBbIE
nanable. — TamOo0B: TamOOBCKUI TOCYIapCTBEHHBIA TEXHUYECKUN YHUBEPCHUTET,
9bC ACB, 2012. — 80 c¢. — 2227-8397. — Pexum jgocryna:
http://www.iprbookshop.ru/5748&book_id=64584.

10. OpnoBa M.H. CxemoTexHuka [DNEeKTpOHHBINA pecypc| : Kypc JeKiui /
M.H. OpnoBa, N.B. Bbop3bix. — DJEKTPOH. TEKCTOBbIE HaHHbIE. — M.
M3parensckmit Jlom MUCuC, 2015. — 83 ¢. — 978-5-87623-981-5. — Pexum
noctyna: http://www.iprbookshop.ru/5748&book_id=64201.

11. ®puck B.B. OcHOBBl Teopuu ILIeTel, OCHOBBI CXEMOTEXHHKH,
paJMONPUEMHBIE YCTPOMCTBA [ DIEKTPOHHBIN pecypc| : 1ad0paTOPHBIN NIPAKTUKYM
Ha mepcoHadbHOM KommbioTepe / B.B. ®puck, B.B. JlorBuHoB. — DNEKTpoOH.
tekcToBble gaHHeie. — M. : COJIOH-ITPECC, 2008. — 608 ¢. — 978-5-91359-
008-4. — Pexum moctyma: http://www.iprbookshop.ru/5748&book _id=8707.

12. JloreunoB B.B. CxeMoTexHHKa TEIEKOMMYHHMKAIIMOHHBIX YCTPOWCTB,
paauonpueMHbIe YCTPONCTBA CUCTEM MOOWJIBHOM U CTAIlMOHAPHOW PaMOCBSI3H,
TEOpUsl IJICKTPUYECKUX ILeneld [DJIeKTpOHHBIM pecypc] : JabopaTOpHbBIN
npaktukyM — II Ha nepconansHOM KoMmbtoTepe / B.B. Jlorsunos, B.B. ®puck. —
OnekTpoH. TekcToBbie AanHble. — M. : COJIOH-TIPECC, 2011. — 656 ¢. — 978-
5-91359-092-3. — Pexxnm JOCTyTa:
http://www.iprbookshop.ru/14513?bid=53859.

13. ®puck B.B. Teopus dNeKTpHUUECKMX  IIeNed, CXEMOTEXHHUKa
TE€JIEKOMMYHUKALIMOHHBIX ~ YCTPOMCTB, paJUONPUEMHBIE YCTPOWCTBA CHCTEM
MOOWJIbHOM  CBSI3M, pPAaJAUONPHUEMHBIE YCTPOWCTBA CHCTEM pAJUOCBA3U U
paaronocTyna [DIeKTpoHHBIA pecypc| : naboparopublii mpaktukym — III Ha
nepcoHanbHoM Kkomnbelotepe / B.B. ®puck, B.B. JlorBuHOB. — DJEKTpOH.
texcTtoBble ganueie. — M. : COJIOH-ITPECC, 2015. — 480 ¢. — 978-5-91359-
167-8. — Pexum noctyna: http://www.iprbookshop.ru/145137bid=58233.

14. qunarec C.1. Cxemorexnrnka PY OJI0KOB CHCTEM CBSI3M C IOJBHUKHBIMU

oOBeKkTamMu [DNEeKTpOoHHBI pecypc| : ydeOHoe mocobue / C.M. Jluarec. —


http://www.iprbookshop.ru/5748&book_id=64584
http://www.iprbookshop.ru/5748&book_id=64201
http://www.iprbookshop.ru/5748&book_id=8707
http://www.iprbookshop.ru/14513?bid=53859
http://www.iprbookshop.ru/14513?bid=58233

DJIEKTPOH. TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKHI TEXHUYECKUN YHUBEPCUTET
cBs3u U uHpopmarmku, 2014. — 36 c. — 2227-8397. — Pexum nocryna:
http://www.iprbookshop.ru/5748&book_id=61552.

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAUOHHOM CeTH
«HHTEepHET»

1. Hayunas 6ubnmoreka JIB®VY https://www.dvfu.ru/library/

2. «eLIBRARY.RU Hayunas AJEKTPOHHAS o6ubnanoTeka
http://elibrary.ru/defaultx.asp
3. «MHTYUT» Hanuonansubii OTKPBITBIN YHUBEPCUTET

http://www.intuit.ru/studies/courses/3688/930/lecture/16466

Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOTI UM
U MPOTrPaMMHOI0 obecrneyeHus

Jis  npoBeaeHus — J1TaOOpaTOpHBIX  pabOT MO  CXEMOTEXHUYECKOMY
MOJIEJIMPOBAHUIO AHAJIOTOBBIX YCTPONCTB UCHOJB3YIOTCS MHOTO(YHKIIMOHAIBHBIE
uamepurenbhbie craniuu NI Elvis 11+, COopka cxem nmpou3BoauTCsS Ha MaKETHBIX
wiatax s npoTotunupoBanus Tuma BreadBoard. YmpasieHue BCTpOCHHBIMU
ycrporictBamu NI Elvis [I+ ocymiecTBiisieTcss ¢ N€pCOHaIbHOTO KOMIbIOTEPA MO
ynpasieanem OC  Windows 7 1pu [OMOIIM  CHEHUATU3UPOBAHHOTO
MPOrPaMMHOTO OOECIIeYEHUs, TOCTABISIEMOT0 BMECTe C OOopyJoBaHUEM (B
yacTHOCTH, U3 Bcex mporpamm tpedyercs NI Elvis Instrument Launcher). Jlns
opopMJICHUS OTYETOB MO JIADOPATOPHBIM pabdoTaM MOXKET HCIOJIb30BATHCS
CTaHJApTHOE MpPOrpaMMHOE oOOecreYeHuEe KOMITbIOTEPHBIX YYEOHBIX KJIaCCOB

(Windows XP, Windows 7, Microsoft Office u mp.).

VI.METOAUYECKHUE YKA3ZAHUSA 10 OCBOEHUIO JNCHUIIVINHBI

B npouecce oOydeHHs CTYIEHT JOJDKEH HE TOJIBKO OCBOUTH Y4EOHYIO
nporpaMMy, HO W TPHOOPECTH HAaBBIKM CaMOCTOSTENbHON paboThl. CTyneHT
JOJDKEH YMETh IUIAaHUPOBAaTh U BBINOJHATH CBOIO paloTy. VYenbHBIA Bec

CaMOCTOSITENIbHOM pabOoThl OOBIYHO COCTABIIAET MO BpemeHu 110 25-30% oT Bcero


http://www.iprbookshop.ru/5748&book_id=61552
https://www.dvfu.ru/library/
http://elibrary.ru/defaultx.asp
http://www.intuit.ru/studies/courses/3688/930/lecture/16466

BPEMEHU M3y4aeMOro IHMKJIa. DTO OTPAKEHO B Y4YEOHBIX IJIaHAX U rpadukax
y4eOHOro IMpolecca, ¢ KOTOPHIMH KaXKIbI CTYJEHT MOXXET O3HAKOMUTBHCA Y
npernoaaBaTess AMCUUIUIMHBI WK Ha Kadeape.

['maBHOEe B mepuojy OOy4eHHS CBOEH CHENUATIBbHOCTH — 3TO HAYYHUTHCS
METO/IaM CaMOCTOSATEIHOIO YMCTBEHHOI'O TpyZa, CO3HATEIbHO pPa3BUBATh CBOU
TBOPYECKUE CIOCOOHOCTH M OBJIAJEBAaTh HAaBbIKAMU TBOpYECKOW paloThl. Jlis
ATOr0 HEOOXOUMO CTPOTO COOJI0IATh JUCITUIUIMHY y4eObl U MOBEICHHUS.

KaxoMy CTyZleHTy CleyeT COCTaBIISATh €XKEHEAENbHBIA M CEMECTPOBBI
IIaHbl paboThI, a TaKXkKe TUTAH Ha Kaxabld pabouuit aeHs. C Beuepa Bceraa HaJlo
pacmpenenarb paboTy Ha Cleaylomuid JeHb. B KOHIlE KaXaoro JHS
1EeJIeCO00pa3HO MOABOJUTH MUTOr paldOThl: THIATENIBHO NPOBEPUTH, BCE JIU
BBITIOJIHEHO 10 HAMEYEHHOMY IUJIaHy, HE ObLJIO JIM KaKUX-JIUOO OTCTYIUICHUH, a
ecnu ObUIM, IO KakoW NpHYMHE AHTO npousouuio. HyKHO OCylecTBIATH
CAMOKOHTPOJb, KOTOPBIM SIBISETCS HEOOXOAWMBIM YCIOBHEM KaK YCIEUIHOM
y4eObl, TaKk W mocienyromeid padoTel. Ecin 4TO-TO OCTanoch HEBBINOIHEHHBIM,
HEO0OXOAMMO M3bICKATh BpeMs ISl 3aBEPILICHUS 3TON YacTH pabOThl, HE yMEHbIIas
o0beMa HeJIeHHOTO TJIaHa.

KoHcnekTupoBaHue JEKIMOHHOIO Marepuana JIOJDKHO MPOU3BOJUTHCS
KpaTKO, CXEMaTU4HO, MOCien0BaTeabHO. DUKCUPYIOTCS OCHOBHBIE MMOJIOXKEHUS,
BBIBOJIBI, (DOPMYITUPOBKU, 0OOOIIIECHUS; TOMEYAIOTCS BAaXKHBIE MBICTH, BBIICIISAIOTCS
KJIFOYEBbIE CJIOBA, TEPMHUHBI. TE€pMHHBI, TOHATHUS TPOBEPSIOTCS C MOMOIIBIO
SHLMKJIONIECINM, CIIOBAPEMN, CIPABOYHUKOB C BBINUCHIBAHUEM TOJKOBAaHUW B
teTpaab. HeobOxoammo 0003HAUYUTH BOMPOCH], TEPMHUHBI, MaTepuaj, KOTOPBIUA
BBI3BIBAET TPYIHOCTH, NTOMETUTh M TOMBITAThCS HAWTU OTBET B PEKOMEHyEeMOM
auteparype. ToIbKO eclii caMOCTOSTENIHHO HE YIaeTCs pa3o0paThCsl B MaTepHae,
HeoOXxoauMo  chopMyJIHpOBaTH BOMPOC W 3aJaTh IpenojaBareiio  Ha
KOHCYJIbTAIIMH, HA TPAKTUYECKUX paboTax.

Marepuan jexiuidé HEOOXOJUMO 3aKpEIUISTh CaMOCTOATENIhHO. B mepByto
ouepe/ib, Ha CIEAYIOIIMA JA€Hb HEOOXOAMMO elle pa3 MmpopadoTaTh MaTepuanl

JICKIINH. HpaKTI/IKa IMOKa3bIBACT, YTO CCJIM HC CACJIATL 3TOTO B TCUCHUC ABYX-TPEX



nHEeW, To Oojblias yacTh Marepuana 3al0yzaercs. B nmanmpHeiiiem mporecc
3a0bIBaHUsA HJIET MO OHKcrnoHeHTe. [Ipu u3ydeHuMM wmartepualia 0053aTeIbHO
WCITOJIb30BAaHUE YUEOHHWKOB M JPYTUX MaTEPHAIOB MO AucIuIuimHe. HeoOxommmo
HaWTU KOHTPOJBHBIE BOMPOCHI MO COOTBETCTBYIOIIEH TeMe, OTBETUTh Ha HUX. B
cllydae €Clid M0 TeMe €CTh 3aJadyd, TO MX HEOOXOJUMO PEIIUTh U CBEPHUTH C
MpaBUIBLHBIME BapuaHTaMU OTBETOB (MpM Hamuuuu). B cioydae 3arpyaHeHUI
HE00XO0MMO MTPOKOHCYIBTUPOBATHCS Y MIPEMO/1aBaTEeIs.

Bo Bcex pa3nmuuHBIX CHUTyarusaX, MPUBOASIIMX K OMIMOOYHBIM JCHCTBUSAM,
HEKOPPEKTHBIM BBIBOJIaM W/WJIM  OTBETaM HEOOXOJUMO MPOAaHAIM3UPOBATH
IPUYUHBI, TpUBEANIME K omuoOkaM. Pabora Haj ommOKaMu SIBISIETCS OJTHUM W3
YCIIOBHM TIpOIlecCa COBEPIICHCTBOBAHMWS 3HAHWW M HABBIKOB, a CIICOBATEIHHO,
yCcHenHon yuaeObl 1 paboTHI.

[IpumepHOE pacrpenesieHne BPEMEHH CaMOCTOSTEIbHONH paboOThI, KOTOpPOE
CTYJIEHT JIOJDKCH OTBOJUTh HA TOT WJIM WHOW BHUJ 3aHATHH: 3aKpeIICHHUE
JIEKIIMOHHOTO Martepuana — 15%, moaroroBka k mpaktuueckum 3ansatusm — 30%,
MOATOTOBKA K jabopatopHbiM padotam — 30%, moarotoBka kK 3k3ameHy — 25%.
Tem He MeHee, y4YHTHIBasi OCOOCHHOCTH KaXXJIOTO CTYJEHTAa, yKa3aHHBIE Yachl
MOTYT BapbHUPOBATHCSI.

JIMCIUIIMHY pEeKOMEHyeTCsl U3y4aTh MO IJIaHy 3aHsATud. OOyvaromuiics
JIOJDKEH CBOEBPEMEHHO BBITIOJIHATH TEKYIHME JT1ab0paTopHbie pabOThl U 3allUIIAThH
WX BO BpeMs 3aHSATHI WM Ha KOHCYJIbTAIUH.

[Ipu moAaroToBKe K JIEKIUSM OOYYAIOIIMICS M3ydYaeT IJIaH JIEKITMOHHOTO
MaTepuaia, peKOMEHOBAaHHYIO U JIOTIOJIHUTEILHYIO JTUTEPATYPY.

BrimonHeHre 1abopaTopHBIX padOT omHMpaeTcs Ha JCKIMOHHBIM MaTepHal.
JlaGopatopHble pabOTHI SBISIIOTCS JOCTATOYHO OOBEMHBIMHM W PACCUMTAHBI Ha
HECKOJIPKO ayIMTOPHBIX 3aHATUH. Pacnipenenenue paboT 1o peHTUHTOBBIM OJIOKaM
CIIemyIolee: B TIEPBOM M BTOPOM PEUTHHTOBBIX OJIOKaxX CTYACHT JOJDKEH
MOATOTOBUTH TI0 2 naboparopHble paboThl. Takum o0pa3oMm, CTYIEHT IOJDKEH
CAaTh U 3alIUTUTh OTYETHI, COOTBETCTBEHHO, 10!

e K KoHIIy 1-ro peiituHroBoro 6;10ka — no 1 u 2 nabopaTopHbIM paboTam;



® K KOHITy 2-TO pEUTHHTOBOTO 0J10Ka — 110 3 1 4 1a00paTOpHBIM paboTaMm.

JIJiss TOATOTOBKHM K MPAKTHYECKHM 3aHATHSAM M JIA0OpaTOPHBIM padboTam
TpeOyeTcs u3ydeHHe JEKIMOHHOTO MaTepualia, YBEpEeHHOE 3HaHHE OTBETOB Ha
KOHTPOJILHBIE BOTIPOCHI JIJIS1 3aKPETICHUS MaTepraa.

K sx3ameHy oOydJaromuics MOJDKEH OTYUTATHCS MO BCEM J1aOOPATOPHBIM
paboram. Tembl, pacCMOTPEHHBIE Ha JICKIIMOHHBIX 3aHIATHIX, HO HE OTPAKCHHBIC B
7a00paTOpHBIX ~ paboTax,  3aKperuisaioTcs  OOydJalImuMcs  BO  BpeMs
CaMOCTOSITEIILHON PabOTHI.

[Ipu mOATOTOBKE K 3K3aMEHY HEOOXOIUMO MOBTOPUTH YUEOHBIH MaTepua,
UCIIOJIb3YsI KOHCIIEKT JICKIIUWA, OCHOBHYIO W JIONOJHHUTEIBHYIO JIUTEpaTypy, IpH
HEOOXOJMMOCTH TOCENaTh KOHCYJBTAIMK. JK3aMEH MOXET OBITh MPUHATH KaK B
dbopme TecTa, Tak U 3aCUUTHIBATHCA 10 pe3yJIbTaTaM PEHTHHTA.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JUCHUATUIMHBI

Anpec (MecTOMmoN0oKeHHE)
y4eOHBIX KAOMHETOB,
00BEKTOB /711 IPOBEACHHS
MPAKTUYECKUX 3aHATHM,
00BEKTOB (PH3NUECKOU
KYJIBTYpBI M criopTa (¢
yKa3aHHeM HOMepa
TIOMEUICHUS)

HaumenoBanue 000py10BaHHBIX Y4€OHBIX KAOMHETOB, 0OBEKTOB
JUIS IPOBEJICHUS] IPAKTUYECKUX 3aHATHH C IEPEYHEM OCHOBHOTO
o0opynoBaHus

Jlaboparopusi COBpEMEHHBIX TEXHOJOTUH OeCIpOBOAHON CBS3U
Kadeapbl DIEKTPOHUKUA M CPEACTB CBSI3M VH)KEHEPHOMW IIKOJIBI
E727:

Momno6mok Lenovo C306G-i134164G500UDK (11 mit),
Axyctuueckas cucrema Extron SI 3CT LP (3 mwr), Bpe3Hoi
untepdeiic TLS TAM 201 Standart 111, moxkymenT-
kamepaAvervision CP355AF, )KK-nanens 47 LG M4716CCBA,

MaTpuuHbIA KommyTarop Extron DXP 44 DVI PRO,
MHKpodoHHas meTinyHas paguocuctema Sennheiser EW 122 G3,
MyJbTUMEMIHBIN poekTop Mitsubishi EW330U, pacimpenue
uis KoHTposuiepa ynpasienus Extron IPL T CR48, cereBas
Bujieokamepa Multipix MP-HD718, croiika Metainyeckas st
KK-nucnnes, yeunutens momtHoctu Extron XPA 2001-100V,
yemmuTenb-pactpeaenutesb DV curnana Extron DVI DA2,

g poBoit ayauomnpoueccop Extron DMP 44 LC, skpan
npoekironHbii ScreenLine Trim White Ice

National Instruments ELVIS I1+

r. BmagnsocToxk, o.
Pycckuii, . Asike 1.10,
kopnyc E, ayn. E 727




B nenax obecrnieueHus criequanbHbIX YCIOBUM 00ydYeHUs MHBAIWJIOB U JIULL C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMH 3710pOBbsi B JIBDY Bce 3manus o0opymoBaHbI
naHaycamMu, JU(PTaMH, TOJBEMHHKAMH, CHEIUAIU3HUPOBAHHBIMA MECTaMHU,
OCHAlICHHBIMU ~ TyaJeTHHIMM  KOMHAaTaMH, TaOIWykaMd HWHGOPMALUOHHO-
HABUTallMOHHOW IOJICPKKH.



[Tpunoxenue 1

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIEr0 POPECCUOHATILHOTO 00pa30BaHMS

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(IBDY)

NHXEHEPHAS HIKOJIA

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTBI OBYYAIOLIUXCHA
no gucHumiInHe «CXxeMOTeXHHKA CHCTEM PaJ0CBA3N»
HanpasieHue noaroroBKu
11.03.02 UndpoxkoMMyHHMKAMOHHbIE TEXHOJIOTHH U CUCTEMbI CBSI3U
®dopMa NOArOTOBKH OYHAsI/3204Has
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2015



IInan-rpa¢guk BHINOJHEHHUA CAMOCTOATEIbHON PadoThI MO IMCUMILINHE

Ne | Jara/cpoku Bua camocrosiTesibHOM padoThI Mpumepunie | ®opma
n/n | BHIMOJHEHUS HOPMBI KOHTPOJIA
BpeMeHH Ha
BBINOJIHEHHE
1 1-4 wenenu | M3yuenwue nepBoii moaoBuHbI epsoro | 9/50 gac. Pabora Ha
paszena JeKIIHOHHOTO Kypca. MIPAKTUIECK
[TonroToBka K MpakTHYECKUM OM 3aHSITHH
sausatusM Nel,2,3
2 5-9 nepenu | M3yuenue BTopoii mojgoBuHbI epporo | 9/50 gac. Pabora Ha
paszena JeKIHOHHOTO Kypca. MIPAKTUIECK
[TonroToBka K MpakTHYECKUM OM 3aHSITHH
sagstusMm Ned 5,6
3 10-13 nenmenu | M3yvenue nepBoii mosioBuHbI BToporo | 9/26 gac. Pabora Ha
pazzaena nekuonHoro. [loaroroska x MIPAKTUIECK
MPAKTUYCCKUM 3aHATHSIM Ne7,8 OM 3aHSTHH
4 14-17 wenenu | M3ydenue BTOpoii mojoBuHbI BTOporo | 9/27 yac. Pabota Ha
paszena aekiuoHHoro. [loaroroska k MPAKTUYECK
npakTUiIeckum 3ausaTusiv Ne9,10 OM 3aHSATHUH
5 18 menens [ToaroroBka K 3K3amMeHy 36/9 yac. OK3aMeH,
MIPEJICTaBIIC
HUE
[optdonmo
Hroro 72/162 yac.

XapakTepucTHKA 3aJaHUH ISl CAMOCTOATEILHON PadoThl 00y4aloIUXCHa 1

METOAUYECCKHUEC PECKOMCHAAIIMHA 110 UX BBIIMMOJIHCHHUIO

3amaHusl ¥ METOAUYCCKUE PEKOMEHIAIMM I CaMOCTOSITCIIBHONW PabOThI
00ecIeynBaOT MOATOTOBKY OTYETOB K JsabopatopHbiM pabotam. Mx momHOe
CollepKaHWE TMPHUBEICHO B TMporpaMMe M  METOJUYECKUX  YKa3aHUSX.
MeTtonuueckue ykasaHUs K JIaDOpaTOpHBIM paboTaM B JJICKTPOHHOM BHJIE H

IIC4aTHOM BHJC 6ep}ITC$I Y BCAYHICTO MPCIIOaBaTCIIA.

TpeboBanus k npeacTaBIeHUI0 U 0GOPMJIEHUIO Pe3yJIbTATOB
CaAaMOCTOAATEJILHOM PadOThI



Pe3ynbrarhl camocTosTenbHOM paboThl OTPaXKAOTCS B MUCHbMEHHBIX paboTax
(oTuerax 1o J1abopaTOpHBIM paboTam).
K mpencraBnenuio u oGOpMIICHHIO OTYETOB MO J1a0OpaTOpHBIM paboTam

MNpEaABABILAOTCA CIICAYIOIIUC Tp€6OBaHI/IH.

Crpykrypa oTueTa no 1abopatopHoil padbote

Otyersl 1O a0OpPaTOpPHBIM pabOTaM NPEICTABIAIOTCS B 3JIEKTPOHHOU
¢dbopmMe, OATOTOBJICHHBIC KaK TEKCTOBBIE IOKYMEHTHI B pefakTope MSWord.

Otuer 1o paboTte A0MKEH ObITH 0000IIAIOIINM JOKYMEHTOM, BKJIFOYaTh BCIO
MH(GOPMALIMIO 110 BBIOJHEHUIO 33/1aHUM, B TOM YHUCJIE, IOCTPOCHHBIE JUarpamMmal,
TaOJIMIbI, TPUIIOKEHUS, CIUCOK JUTEpaTypbl U (WJIM) pacyeTbl, COMPOBOXKIAs
HEOOXOMMBIMU MOSICHEHUSIMA W WJUTIOCTPAIIUSIMU B BHUJE CXEM, DKPaHHBIX (PopM
(«CKpUHILIOTOB») U T. I.

CTpyKkTypHO OTYeT o JabopaTopHOl padoTe, KaKk TEKCTOBBIM JOKYMEHT,
KOMIUJIEKTYETCSA MO CICAYIOUIEN CXEME:

e TuTylIbHBIN JHUCT — O00s3aTeNIbHAsI KOMIIOHEHTa OTYETa, NIEpBasi CTPaHULIA
OTYeTa, MO MPUHATON aJisl 1abopaTOpHBIX paboT ¢hopme (TUTYJIBHBINA JUCT OTYETA
JIOJKEH pa3MelaThes B 001eM (aiisie, rie mpeACTaBlIeH TEKCT OTUYETA);

e lcxonHble JaHHBIE K BBIMIOJIHEHHIO 33JlaHUi — 00s13aTeIbHasi KOMIIOHEHTa
0TYeTa, C HOBOM CTPAaHMIIbI, COJIEPKAT YKa3aHUE BAPUAHTA, TEMBI U T.J.);

e OcHOBHas 4acTb — MaTepuasbl BBIOJHEHUS 3aJaHul, pa30MBaeTCs MO
pyOpHKam, COOTBETCTBYIOLIUX 3aJaHUSIM PabOThbI, C HEPAPXUUECKOW CTPYKTYpPOU:
paszenbl — NOapa3aesbl — IMyHKThI — HOJIYHKTHI U T. 1.

PexomeHnmyeTcss B OCHOBHOM YacTH OTYETa 3arojoBKU pyOpuk (moapyOpuk)
naBaTh, HCXoAd U3 (QOPMYIUPOBOK 3alaHui, B (¢GopMe OTIJIaroJbHbIX
CYILIECTBUTEIIbHBIX;

e BriBoabl — oOs3aTenbHasi KOMIIOHEHTA OTYETa, COACPKHUT 0000IIaroIme
BBIBOJIbI 110 paboTe (Kakue 3a/aydl pelleHbl, OlEHKa Pe3yJbTaTOB, YTO OCBOEHO

P BHITIOJTHEHUHU PabOTHI);



e Cnucok JuTepaTypbl — oOs3aTenbHash KOMIIOHEHTAa OT4YeTa, C HOBOM
CTPaHUILbl, COJAEPKUT CIHUCOK HCTOYHHUKOB, MCIOJIb30BAHHBIX IPU BBIIOJHEHUU
paboThl, BKJIHOYAas DSJEKTPOHHBIE HWCTOYHHUKM (CIIHCOK HYMEPOBAHHBIA, B
COOTBETCTBHH C IPAaBUIIAMHU ONMCaHUsl Onbamorpadun);

e [IpunoxeHusa — HeoOsA3aTebHAass KOMIIOHEHTAa OTYETa, C HOBOM CTPaHUIIbL,

COACPKUT JOIIOJIHUTCIIBHBIC MAaTCpUaJIbl K OCHOBHOM YaCTH OTYETA.

Odopmiterne oTdeTta 1o 1adbopaTopHoi padboTte

JlabopaTopHasi paboTa OTHOCHUTCA K KaTErOpUM «IMCbMEHHas paboTay,
odopmiIsieTcst 110 TpaBuiiaM 0(hOpMIIEHUS MUCbMEHHBIX padoT cryaeHTamu J[BOY.

Heo6xoaumo o0patuth BHUMaHUE Ha CIEAYIOLIME aCMeKThl B 0(hOPMIICHUH
OTYETOB PadOT:

e HabOp TEKCTa,

® CTPYKTYpUPOBaHUE PaOOTHI;

e 0(popMIICHHE 3arojOBKOB BCEX BHIOB (pyOpHK-NOAPYOPUK-ITYHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUII, TPUIIOKEHUI );

e odopmIIeHHE TTEPEUHUCICHUN (CTUCKOB ¢ HyMEpaIuei Wik MapKUPOBKOM );

e odopmiieHrE Ta0JIHILI;

e odopmiieHHE WIUTIOCTpaluii (rpaduku, pucyHkH, (ororpaduu, CXembl,
«CKPHUHILOTBI»);

e HaOop ¥ opopMIIeHHE MATEMATUIECKUX BhIpakeHUH (hopmymn);

e 0ohopMIIEHHE CIUCKOB JHUTEpPATyphl (OMOMMOrpaduiecKux OMHCaHUM) U

CCBLIIIOK Ha UICTOYHHUKH, IUTUPOBAHUA.

Ha6op Tekcra

HaGop Tekcra ocymiecTBIsICTCS HAa KOMITBIOTEpE, B COOTBETCTBHUU CO
CJIEIYIONTUMU TPEOOBAHUSIMHU:
e [euaTh — Ha OJHOW CTOpOHE JucTa Oenon Oymaru dopmara A4 (pasmep

210 Ha 297 MMm.);

® HHTEPBaJ MEXCTPOUYHBINA — MOTYTOPHBIA;



o mpudt — TimesNewRoman;

e pasmep mpudra - 14 nT., B TOM YKCIE€ B 3arojoBkax (B TabOmuIax
nomyckaercs 10-12 mr.);

® BBIPAaBHUBAHME TEKCTA — IO IIUPUHEY;

® T[10JIs CTpaHMUIIBI -JieBoe — 25-30 mm., mpaBoe — 10 MM., BepxHee U HIDKHEe
—20 MM.;

® HyMepalus CTpaHUI] — B TPAaBOM HUXKHEM YTy CTPaHUILIBI (11 CTPAHUIL C
KHW)KHOM OpHUEHTalMei), CKBO3HAas, OT THUTYJBHOTO JHUCTAa JO TMOCIeIHEN
CTpaHHUIIbl, apabCcKkuMu 1 pamu (IEpBOMl CTPAHUIICH CUUTACTCS TUTYJIBHBIN JIUCT,
Ha KOTOPOM HOMEp HE CTaBUTHCS, Ha CIAEAYIONIEH CTpaHulle pocTaBiseTcs nudpa
2» U T. 1.).

® PEXHUM aBTOMATHYECKOrO MEPEeHOCa CJIOB, 32 UCKIIOYEHUEM TUTYJIHHOTO
JUCTa W 3arojIOBKOB BCEX YPOBHEH (MEpEeHOC CJIOB IS OTIAEIbHOro ad3ara
omokupyeTtcs cpeactBamu MSWord ¢ momonisio koManasl «@opmaty — ad3arl mpu
BBIOOPE OIIINH «3aMPETUTh ABTOMATUYECKUM MTEPEHOC CIIOBY).

Ecnu pucyHok mnm tabnuia pasmenieHsl Ha ucte popmara 0ombine A4, ux
CleAyeT Y4YHUThIBaTh, KaK OJHY CTpaHuIly. HoMep CTpaHMIBI B 3THUX CIIy4asx
JIOITyCKAeTCsl HE TPOCTABJISATb.

Cnucok nuTepaTypbl U BCE TPUIIOKEHUS BKIIFOYAIOTCS B OOIIYIO B CKBO3HYIO

HYMEPAIWIO CTPAHUI] PAOOTHI.

PexoMennanuu 1o oopmiieHuo rpauyeckoro Marepuaiia,
MOJy4YEHHOTO C SKPaHOB B BHUJIE «CKPHUHIIOTOBY

I'paduueckne kommu H5KpaHa («CKPUHLIOTHI»), OTpaxaromue rpaduki,
auarpaMmbl  MOJIEJEH, CXeMbl, SKpaHHbIe (OpPMbI U T. 1. JOJKHBI OTBEYATh
TpeOOBaHUSAM BH3YaJIbHOW HAIVIATHOCTA TMPEACTABICHUS WJUIIOCTPATHBHOTO
MaTepuaina, Kak MO0 pa3MmepaM TrpaduyecKux OOBEKTOB, TaK M paspelaroliei
CIIOCOOHOCTH OTOOpaXXEHUsI TEKCTOB, LIBETOBOMY O(OPMIICHUIO U APYTHM BaXKHBIM
M0JIb30BATEIBCKUM MTapaMeTpam.

Pekomenayercss B cpene mMpOrpaMMHOTO MPUIIOKEHUS HACTPOUTH «IKPaH»

Ha ImapaMeETpbl MaCH_ITa6I/IpOBaHI/I}I " pasMCIICHUSA CHUMACMBIX IJIA WIIHOCTpAIlhuU



00bekToB. [Ipr 3TOM HEOOXO0IMMO YOPATh «JTUITHUE)» OKHA, KOMAH/IbI, BBIJCIICHHSI
OOBEKTOB H T. II.

B mepeHeceHHBIX B OTUET «CKPHUHIIOTAX» PEKOMEHIYETCS «CpPE3aTh
HEHY)XHBIC 00JacTH, IIyTeM peAaKTUPOBaHUSA «HM300pakeHUN», a MpHu
HEOOXOIMMOCTHA OTMACIITAOUPOBATh WX JIJISl 3aIOJHEHUS CTPAHUIIBI OTYETA «IIO
IITUPUHEY.

«CKpUHIIOTB» B OT4YeTe OGOPMIIAIOTCS KaK PHUCYHKH, C 3arojJOBKaMH,
MTOMEIIIACMBIMH HIKE OOJIAaCTH PHUCYHKOB, a B TEKCTE JOJDKHBI OBITh CCBHUIKM Ha

YKa3aHHbBIC PUCYHKH.

Kpurtepun oieHKH BBINOJIHEHUS CAMOCTOSATEIbLHON Pad0ThI

OueHunBaHue 1a00OPATOPHBIX PadOT MPOBOJUTCSA MO KPUTEPUSIM:

- IIOJIHOTA ¥ KaYE€CTBO BBINIOJHEHHBIX 3a/1aHAN;

- BJIAJICHUE METOJaMU U IMPUEMAMH KOMIIBIOTEPHOIO MOJEIMPOBAHUS B
UCCIENYEMBIX BOINPOCAX, IPUMEHEHHE CIEHHAIM3UPOBAHHBIX ITPOTrPaMMHBIX
CPEICTB;

- KayecTBO O(OpMIIEHUS OTuYeTa, MCIOJIb30BAaHUE NPaBWJI U CTAaHAAPTOB
o OopMIIEHUS TEKCTOBBIX U JEKTPOHHBIX TOKYMEHTOB;

- HUCIOJIb30BaHUE JAHHBIX OTEUECTBEHHOW M 3apyOexHOW JIMTEpaTyphl,
UCTOYHUKOB ceTu VMHTepHeT, nHpOopMaluu HOPMAaTUBHO-IIPABOBOIO XapakTepa U
NEpENOBOM IPAKTHUKY;

- oTcyTcTBHE (DAKTUYECKHMX OIIMOOK, CBSI3aHHBIX C TOHUMaHHUEM

pOOJIEMBI.

KpuTtepun onieHKH KypCcOBBIX padoT

OrneHrBaHUE PaCUYETHO-TPAPUISCKUX PAOOT MPOBOIUTCS O KPUTCPHSIM:

- IOJHOTA U Ka4eCTBO BBLIMTOJHEHHBIX 3aaHHUI;

- BJIQJICHUE METOJIaMH W TIPHEMaMH KOMIIBIOTEPHOTO MOJICIMPOBAHUS B
UCCIIEMYEMbIX BOMPOCAX, TNPUMEHECHHUE CICIHAIU3UPOBAHHBIX MPOTPAMMHBIX
CpeacTB (eciau HeoOX0UMO);

- Ka4decTBO odopMIICHUS pacyeTHO-TpapUIECKOTro Marepuaa,
WCITOJIb30BAaHUE TIPaBUJI M CTAaHAAPTOB O(OPMIICHHS TEKCTOBBIX M 3JICKTPOHHBIX

JIOKYMEHTOB;



- HUCIOJIb30BaHUE [AHHBIX OTEUECTBEHHOW M 3apyOexHOW JIMTEpaTyphl,
UCTOYHUKOB ceTu VHTepHeT, MHpOopMaul HOPMaTUBHO-IIPABOBOIO XapakTepa U
IIEPEOBOM NIPAKTHUKY;

- OTCyTCTBHE (PAaKTUUYECKUX OIIMOOK, CBSI3aHHBIX C IOHMMaHUEM 3a/layM,
po0IIeMBl;

- OTCYTCTBHUC 3HAYHUTCIBbHBIX ommboOK B MMPUBOAUMBIX KOJIHUYCCTBCHHBIX

pe3ynbTarax.

MeToanyeckue yKa3aHusi 10 MOATOTOBKeE K IK3aMEHY

K  koHmy cemecrpa  oOyvaromuics  JOJDKEH  OTYHMTATBhCS IO
IPAKTUYECKUM/Ta00PaTOPHBIM 3aHATUSAM, T.€. IPEJOCTaBUTh KPAaTKUE OTUYETHI, U
OTYUTATBCA IO KYpCOBOM paboTe — NpenoCTaBUTh O(DOPMIICHHYIO B €IUHOM
nokymente mno IlpaBunmam  odopmieHuss TUCBMEHHbIX pabdor JIBOY
MOSICHUTENBHYIO 3aluCcKy K pabore. Tembl, pacCMOTpPEHHBbIE Ha JEKLIHMOHHBIX
3aHATUSAX, HO HE 3aTPOHYThIE Ha MPAKTUYECKUX/Ia0OPATOPHBIX 3aHATUAX U B
KypcoBOi paboTre, pa3z0oMparoTcsi OOyYarONIMMUCS BO BPEMS CaMOCTOSITEIbHON
paboTHI.

[Ipu monaroroBke K 3K3aMeHy HeoOXxoaumo mnpeactaBuTh [loptdonuo wu
NOBTOPUTh YYE€OHBI MaTepHall, UCIHOJIb3ysd KOHCHEKT JEKUWWA, OCHOBHYIO H
JIOTIOJIHUTENBHYIO JIUTEPATYpPy, IPU HEOOXOIMMOCTH MTOCETUTh KOHCYJIbTAIUH.

Crpykrypa Iloprdonuo: 1. Hassanue Iloprdonumo; 2. KoHcnekt neknui;
3. Kpatkue or4eTsl 1m0 pe3yapTaTaM MPaKTUYECKUX/Ta00paTOPHBIX 3aHSATHH;

4. KypcoBas paborta (3aaHusi IpUBEACHBI B pa3Jieie OLIEHOYHBIX CPEJICTB).



[Tpunoxenue 2

MUHHUCTEPCTBO OBPA3ZOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIEr0 POQPECCUOHATILHOTO 00pa30BaHMUS

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

NHXEHEPHAS HIKOJIA

®OHA ONEHOYHbBIX CPEIACTB
1o AucHUIUInHe «CXeMOTEeXHUKA CUCTEM PaauOCBI3H»
HanpagJieHue NoAroToBKu
11.03.02 UHpoxkOMMYHUKAIMOHHBbIEC TEXHOJOTHUU U CUCTEMbI CBSI3H
®dopMa NOATOTOBKH 0YHANA/3204HAS

BaaauBocTok
2015



MMacnopt ®OC

Kon n
(popmymposka
KOMIIETCHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

[1K-16,
T'OTOBHOCTB HU3y4aTb
HayYHO-TCXHUYCCKYIO
nH(pOpMaIHIO,
OTEYECTBEHHBIH "
3apyOeXHBIN OIIBIT TIO
TEeMaTUKe

HCCICOOBaHUA

3Haer

CriocoOsI BEIOOpa COBPEMEHHOM 3JIEMEHTHOM 0asbl s
MOCTPOCHHUS AJEKTPUUYECKUX YCTPOMCTB C  3aJaHHBIMHU
XapaKTepUCTUKAMU;

Metobt pacuera CXEMOTEXHUYECKHUX y3IJI0B
MPOEKTUPYEMBIX YCTPOWCTB MJIsi TE€HEpallUU, YCUICHHUS U
00pabOTKHU AIIEKTPUUECKUX CUTHAJIOB;

DKcrepuMeHTalIbHbIE METO/TBI UCCIICTOBAHMUS
XapaKTepUCTHK YCTPOWCTB aHAOTOBOM U  1udpoBoit
CXEMOTEXHHUKH;

Croco0Obl  YMCIEHHOIO  aHalIM3a  XapaKTEpPUCTUK
ANEKTPUYECKUX LETIEH;

OcHOBHBIE CITOCOOBI TOWCKA M aHajM3a CHpPaBOYHON

uHpopmanuu.

VYwmeer

BoiOupaTh aKkTUBHBIE W IIACCUBHBIE JJIEMEHTHI IS
KOHCTPYMPOBAHUS Pa3IMYHBIX 3JIEKTPOHHBIX YCTPONUCTB;

PaccunThiBaTh  OCHOBHBIE  Y3Jbl  IPOEKTHUPYEMBIX
YCTPOMCTB B YacCTH T'€HEpALMHM U YCUJICHUS DIIEKTPUYECKUX
CUTHAJIOB;

AHanusupoBarb

MATEMAaTHYICCKUX

TEOPETUYECKU
Mozaenein u Ha

Ipy  IOMOILH
IIPAKTUKE  C
HCIIOJIb30BAHUEM  COOTBETCTBYIOLUIUX  HM3MEPHUTEIBbHBIX
prOOPOB pa3INyUHbIE XapaKTEPUCTUKU Y3JIOB aHAJIOTOBOM U
U (pPOBON CXEMOTEXHUKH;
[IpoBOANTH MOMCK HAay4YHO-TEXHUYECKOW MH(pOpMaluu

10 3aJaHHOH TEME.

Bnaneer

HaBrikamMu cocTaBjiCHHS | pacue€Tta OSBICKTPUUCCKHUX

CXEM Pa3sIN4HOTO Ha3HAa4YCHUA n MaTEMAaTHYCCKUMU
crnoco0amMM ONHUCAHUS OCHOBHBIX IIPOLIECCOB B HHUX Ha
OCHOBE (PU3MUYECKUX 3aKOHOB;

HaBpikamu BbIOOpa METOJIOB M CPEACTB U3MEPEHUHN IS
DKCIIEPUMEHTAJIbHBIX HCCIECJOBaHUI MapaMeTpoB Y3JI0B
aHAJIOrOBOM U IU(POBOI CXEMOTEXHUKH;

Hasrsixkamu MOACIINPOBAHUA DJICKTPUUCCKHUX CXEM JIA
reHepaluu W YCWICHHUS

CUTHaJIOB B  COBPEMCHHBIX

IMpOorpaMMHBIX ImaKeTax CXEMOTEXHHUYECKOI'O

MOJIETIUPOBAHMS;
HapeikamMmu mowucka,

aHally3da HW CHCTCMaTHu3alluu

HAyYHO-TEXHMYECKOW  HMHPOpMAaMM TO  KOHKPETHOU

TEMATHUKEC UCCIICAOBAaHUA.




IK-17,
CIIOCOOHOCTBIO
[IPUMEHSTh
COBpPEMEHHBIE
TEOPETHUYCCKHUE u
9KCIICPUMEHTAJIbHBIE
METOIbI
HCCIEA0BAHUS c
LETBIO
HOBBIX

CO3aaHus

MEPCIEKTUBHBIX
CPEJICTB 3JICKTPOCBS3H
1 uH(pOpMaATUKH

3Haer

Hamuune  oOwiero

(1)I/I3I/I'-I€CKI/IX SABJICHUSAX B IIOJIYIIPOBOJHUKAX

MPEACTABICHUS O  NPUPOJIE

3HaHue croco0oB BBIOOpaA
IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUA;

OcCHOBHEBIE

METOIHMK
CXEMOTEXHHYECKHE pereHws,
NpUMEHSEMbIC ISl PEIICHHs] THIOBBIX 3aad TeHEepaIlHH,
YCUIICHUA, MOOYJIALIUN U JCTCKTUPOBAHUSA CUTHAJIOB,
bazoBeie ¢busnKo-

HaBBbIKH MMPUMCHCHUA

MaTEMaTH4YICCKOI'O arrapara JUIA 3aaay,

BO3HHUKAIOMUX P UCCICAOBAHUUN PA3JIMYHBIX IMMPOLECCAX B

peleHus

IMMOJYIIPOBOJHUKOBBIX Marcpualiax u OJICKTPUICCKUX

CXCeMax, IIPUMCHACMBIX B YCTpOﬁCTBaX QJICKTPOCBA3U.

VYwmeer

[IpumensaTs 3HaHUSA B obnactu buzuku

MOJYIIPOBOJTHUKOB M CXEMOTEXHHMKH JUISl  PELICHUS
BO3HUKAIOIIUX 3324 IPH I[OCTPOCHUU CHCTEM CBSI3H, C
YY4ETOM CBOWCTB, XapaKTEPHCTUK MOJYIPOBOIHUKOBBIX
pUOOPOB;

CaMOCTOSITeIPHO HAaXOIUTh HEOOXOAMMYIO HAydHO-
TEXHUYECKYIO U CIIPABOYHYIO JIUTEPATYPy, OTHOCSIIYIOCS K
BHIOOPY TOTOBOTO WJIM TIOCTPOCHHUIO CAMOCTOSTEIHHOTO
CXEMOTEXHHYECKOTO PEIICHUS JIJIsl pea3allii KOHKPETHON
3a]a4H;

CocTaBnaTh W pacCUMTHIBATh  XapaKTEPUCTHKHU
MPOCTEHIINX Y3]I0B DNIEKTPOHHBIX CXEM, MPUMEHSEMBIX IS

MMOCTPOCHUSA 0a30BBIX OJIOKOB CHCTEM QJICKTPOCBA3HU.

Bnaneer

CnocoOHOCTBIO YETKO H rpaMOTHO CTaBHUTb 3aaydy,

COCTaBJIATh  IUIAH  pa3pabOTKU  CXEMOTEXHHYECKOIo
peleHus;

Haspikamu BbIOOpa COOTBETCTBYIOIIHX
MOJIYIPOBOJTHUKOBBIX ~ MPHUOOPOB,  CXEMOTEXHUYECKHX

pEelIeHUH, CPEACTB U3MEPEHUM JUIsl KOHTPOJIA IapamMeTpoB
Y3JI0B IIPHU IIOCTPOEHHUH CHCTEM CBSI3H;

Hassikamu, MTO3BOJISFOIIIMMHU CaMOCTOSATEIILHO
HaxOJUTb METOJbl PEIICHNS TUIIOBBIX U HETUIIMYHBIX 3a1a4
B 00J1acTH pacyera, MOCTPOEHUS U MOCIEAYIONIEro aHaIn3a
[apaMeTpOB M XapaKTEPUCTUK DJJICKTPUYECKUX CXEM, a
TaKkke B O0JIaCTM OINHCaHMS W aHAINW3a XapaKTePHCTUK
MOJIYTIPOBOJTHUKOBBIX MPUOOPOB, MaTepUajoB, YCTPOMCTB,
IIPUMEHSAEMBIX B

DJIEKTPOHUKE 51 YCTpOMCTBAX

AIIEKTPOCBS3H.




Ne KonTtpoaunpyembie Koasb! n 3Tanbi OuneHo4HBIE CpPeICTBA
n/n pasjesbl / TeMbl (GopMHPOBAHNS | Tekyimii KOHTPO.Ib | IPOMEKYTOUH
AUCHUIIJIMHBI KOMHeTeHHI/Iﬁ ad aTrecranus

1 Tema 1. Ycunenue I1K-16 | 3Haer Huckyccust (YO-4) [Moptdonmo
curtHasia. OCHOBHBIE (TTP-8)
ONMPEACICHIA. ymMeer JlaGoparopHas [oprdommo
Y CUITUTENTBHBIN KacKa pa6ora (I1P-6) (LIP-8)

Brnazeer | JlaboparopHas [Toptdonuno
pabora (ITP-6) (TTP-8)

2 | Tema 2. YcunurelbHbIC I1K-16 | 3Haer Huckyccust (YO-4) [Moptdonmo
KacKaJibl Ha OUTIOJISIPHBIX (TTP-8)
TpaHsncTopax yMmeeT JlaGopaTopHas [Toprdonuo

pabora (ITP-6) (TTP-8)
Brnazeer | JlaboparopHas [Toprdommo
pa6ora (ITP-6) (TTP-8)

3 | Tema 3. OcHOBHBIE [IK-16 | 3nHaer Huckyccust (YO-4) [Toprdonuo
MOKa3aTeNu U (TTP-8)
XapaKkTCPHCTHKH yMmeeT JlaGopaTopHas [Toprdomuo
YCUIIUTCIIBHOT'O KaCcKaga pa60Ta (HP'G) (HP-S)TI/IH 3

Brnageer | JlaboparopHas [Toprdommo
pa6ora (ITP-6) (TTP-8)

4 Tewma 4. Ycunurenun [IK-16 | 3Haer Huckyccust (YO-4) [Toprdonuo
HU3KOW YaCTOTBI (TTP-8)

yMeeT JlabopaTopHas [Toptdonuno
pabota (ITP-6) (TTP-8)

Biajgeer | JlaboparopHas [Toptdonmo
pabora (TTP-6) (TTP-8)

5 Tema 5. Mexkackanueie | [IK-16 | 3Haer Huckyccust (YO-4) | [Hoprdonuo
CBS3U B YCUJIUTEIISAX. (TTP-8)
BrixoziHEIe KacKazp! yMeeT JlaGoparopHast [optdommo
yeuureaen pabora (ITP-6) (TTP-8)

Biangeer | JlaboparopHas [Toptdonmo
pabora (TTP-6) (TTP-8)

6 Tema 6. OHOTAKTHBIN [IK-17 | 3Haer Huckyccust (YO-4) [MopTdonmo
BBIXOJIHOM KacKaj. (ITP-8)
JIBYXTAKTHBIH BEXOIHOA yMeeT JlaGoparopHas [Toptdonmo
Kackal pa6ora (ITP-6) (ITP-8)

Brnazeer | JlaboparopHas [Toptdonno
pa6ora (ITP-6) (ITP-8)

7 Tema 7. OGparnas cBsi3b B | [IK-17 | 3Haer Huckyccust (YO-4) [Toprdonuo
YCHITATEISIX (TTP-8)

yMeeT JlaGoparopHas [Toptdonmo
pabora (ITP-6) (TTIP-8)

Brnazeer | JlaboparopHas [Toptdonno
pabota (ITP-6) (TTP-8)




8 Tema 8. Ycunurenu [IK-17 | 3Haer Huckyccust (YO-4) [Toptdonmo
MTOCTOSIHHOTO TOKa (TTIP-8)
yMeeT JlaboparopHas [Toprdommo
pa6ora (ITP-6) (TTP-8)
Brnazeer | JlaboparopHas [Toptdomuno
pabota (ITP-6) (ITP-8)
9 Tema 9. OneparioHHbIC [IK-17 | 3Haer Huckyccus (YO-4) [Toprdommo
YCHITUTEIH (TTIP-8)
yMeeT JlabGopaTopHas [Toptdonuno
pa6ora (ITP-6) (ITP-8)
Bnajgeer | JlabopatopHas [Toprdommo
pa6ora (ITP-6) (TTP-8)
10 | Tema 10. I'ereparopsl [IK-17 | 3nHaer Huckyccust (YO-4) [Toprdonuo
(TTP-8)
yMmeeT JlaGopaTopHas [Toprdonuo
pabora (ITP-6) (TTP-8)
Brnazeer | JlaboparopHas [Toprdommo
pa6ora (ITP-6) (TTP-8)

IlIkaJia oueHuBaHNUsI YPOBHA cHOPMHUPOBAHHOCTH KOMIIETEHIIU I

Kon n Jranbl GopMUPOBAHUS KpHUTepuU NnoKa3areju 0aJL1bI
(hopMyTHPOBK | KOMIETEHIINH
a
KOMIIeTeHIINN
I1K-16, 3Haer Crioco0bI BbIOOpa | CriocoOHOCTh 3HaTh OCHOBHBIC 60-74
TOTOBHOCTh COBPEMEHHO! nepeckasarhb U | XapaKTepUCTUKU
H3yJaTh JJIEMEHTHOW 0a3pl A7 | OOBACHUTH MOy TIPOBOAHUKOBBIX
Hay4HO- MIOCTPOEHHUS y4eOHBIN pubopoB, Mo
TEXHUYCCKYIO QJICKTPUUYCCKUX HeKHHOHHBIﬁ KOTOPbIM
nHpopmanuio, YCTPOMICTB C 3aJlaHHBIMM | MaTepuall C | MIPOUCXOIUT UX
OTEYECTBEHHBIH XapaKTePUCTHKAMU; JOCTAaTOYHOU BEIOOp B TOM HITH
U 3apyOeKHBIN MeTtonbt pacdera | CTENEHbIO HAyYHOH | MHOM yCTPOWCTBE;
OTIBIT o CXEMOTEXHUYECKUX TOYHOCTH 1 | 3HaTh 3aKOHBI
TEMaTHKe Y3JI0OB  NIPOEKTUPYEMBIX | MOJHOTEI, ¢ | Kupxroda n
HCCIIEeJOBAaHMS YCTPOHCTB JUIsl | TIpUBEECHHEM YBEPEHHO UX
TeHepalyy, YCWICHUS U | IPUMEpOB MPUMEHSTH JJIs
06paboTku aHanm3a merneu ¢
QJICKTPUYCCKUX AKTHUBHBIMHU U
CHUT'HAJIOB, ITAaCCUBHBIMU
9KCHepHMeHTaHBHBIe KOMIIOHCHTAMH,
METOAbI HUCCJICA0BAHUA YMeTh N0Ib30BaThCs
XapaKTEepUCTHK COBPEMEHHBIMHU
YCTPOMCTB ~ aHAJIOTOBOM N3MEPHUTEILHBIMU
" ugposoit CpeICTBaMU IS
CXEMOTEXHUKH; aHaJIM3a IPOLECCOB
Cnoco0bl YHCIIEHHOTO JIEKTPOHHBIX
aHaIM3a XapaKTEePUCTHK YCTpOHCTBAX;
AIIEKTPUIECKUX IIETeH; 3HaTh
OCHOBHBIE  CHOCOOBI MOCTIeI0BATEIHHOCTD
MOWCKa W aHajm3a COCTaBJICHUS
CITPaBOYHOM i depeHIMaTbHBIX




nHpopmanuu.

ypaBHEHUH UIn

MPUMEHEHHUS
OIIepaToOpHOro
MeToja JJIs aHaIu3a
MePEXOHBIX
MPOLIECCOB B HETSIX.
Ymeer BriOupars  akTuBHBIE | YMeETb Ymenue 75-89
W TIACCUBHBIE 3JIEMEHTHI | CHCTEMaTH3HPOBATh | CAMOCTOSATEIHHO
JUIT  KOHCTPYHPOBAHUS | HAYYHYIO HaXOIWTh
pa3IMIHBIX “HPOPMALIHIO, HEOOXOTUMYIO
3JIEKTPOHHBIX BBINOJHATH Hay4dHO-
YCTPOHCTB; THUIIOBBIE 331a4H 110 | TEXHUIECKYIO U
PaccuntsiBaTh aHAIN3Y CIPaBOYHYIO
OCHOBHBIE Y3JIBl | XapaKTepPUCTHK JUTEpaTypy, B
MPOEKTUPYEMBIX Ppa3INYHBIX KOTOpOH
YCTPOMCTB B YacTH | MOJYNPOBOJHHUKOB | ONHCHIBAIOTCS
reHepalvyd W YCWIEHHs | bIX HNpuUOOpOB ¥ | HEOOXOIUMBIC
EKTPUIECKUX CXEMOTEXHHUUYECKHX | XapaKTePHCTHKH
CUTHAJIOB, y3JI0B MOJYTIPOBOJHUKOBBIX
AHanu3upoBatb puOOPOB ISt UX
TEOPETHYECKN npu BBIOOpPA B TOM HIIH
MIOMOIIN WHOM yCTPOWCTBE;
MaTeMaTHYECKUX Bnanenue
MoJeTied M Ha MPaKTHKE METOJUKaMH pacyeTa
c HCIIOJIb30BaHHEM OCHOBHBIX y3JI0B
COOTBETCTBYIOLIUX YCHWJIATENEH HU3KOU
M3MEPHUTENIBHBIX 4acTOTBI,
npuOOpPOB  pa3IUyHbIC PE30HAHCHBIX
XapaKTepUCTUKU  y3JI0B yCUIIUTENEH,
aHAJIOrOBOM u ycuiuTeneu
dposoit MOCTOSTHHOTO TOKa,
CXEMOTEXHUKH; reHepaTopoB
[TpoBoanTs MIOMCK TapMOHNYECKHX H
Hay4HO-TEXHUYECKON HMITYJIbCHBIX
nHpopmanuu o CHUTHAJIOB;
3aJJaHHOU TEME. YMeHue
MOJIB30BATHCS
UG POBBIMU
ocuuuiorpadamu u
N3MEPHUTENbHBIMU
TeHepaTopamHu ¢
LEIbI0 UCTIBITAaHMS
pas3IMYHbBIX 0a30BBIX
Y3JI0B aHAJIOTOBOH
JICKTPOHHKH.
Bnaneer HaBrikamu Bnanets OCHOBHBIMU 90-100
COCTaBJIEHUsI M pacueTa | METOJUKaMH CXEMOTEXHUYECKIMHU
JNEKTPUIECKUX CXeM | pelIeHus pELICHUsIMY,
Pa3IUYHOTO HAa3HAYEHHUS | Pa3NMYHBIX 3a/ad, | MUCIIOJIB3YEeMbIX IpH
u MaTeMaTHYeCKHUMH | CBS3aHHBIX C | MPOEKTUPOBAHHUU
croco0aMH  ONHCaHUS | aHAIH30M U | YCHIIUTETEH,
OCHOBHBIX MPOIIECCOB B | CHHTE30M TeHEePaTOpOB
HHUX Ha OCHOBE | pa3JNYHbIX CUTHAJIOB,;
(hM3MIECKHUX 3aKOHOB; ANEKTPOHHBIX OCHOBHBIMHU
HaBbikamn ~ BBIOOpa | yCTpOMCTB, cXeMaMHu
METOJOB U  CPEICTB | DIEKTPUUECKUX AHAJIOTOBBIX
N3MEpEHUH JUIsl | mened, YCTpPOMCTB | BBIYMCIHMTEIBHBIX
9KCIEPUMEHTAIIBHBIX yCUIICHHS U | yCTPOWCTB Ha
UCCIe0BaHUI reHepanuu OIIEPaIIMOHHBIX
napameTpoB Y3JIOB | CHTHAJIOB C | ycumTensix;
aHaJIOTOBOM U | 33JaHHBIMHU MareMaTHYECKUMH
dpoBoit XapaKTEpPUCTUKAaMH | METOJaMHM pacueTa u

CXCMOTCXHUKH,

C HCIIOJIb30BAHHUEM

OIIMCAHMIA




Hapbikamu Hay4HO- CIIEKTPAJIbHBIX U
MOJIETUPOBAHUS TEXHUYECKOH MePEeXO0IHBIX
INEKTPUYECKUX cxeM | uHpopMaIuu B | XapaKTEpUCTHUK B
JUTSt reHepanuu U | COBPEMEHHBIX YCUJIUTENbHBIX U
YCWJICHHSI CHUTHAJIOB B | OTEYECTBEHHBIX U | UMIYJIbCHBIX
COBPEMEHHBIX 3apyOeKHBIX YCTpOICTBaX;
MIPOrPaMMHBIX IAKEeTaX | UCTOYHUKAX YMeHueM BBIOHpATh
CXEMOTEXHUYECKOTO COOTBETCTBYIOIINE
MOJETUPOBAHUS; U3MEPUTENIBHOM
HaBeikamMmu  mowcka, 3a/1a4e METOAUKHI
aHaIM3a u HU3MEpEHUH U
CUCTEMATHU3aLUH CpenCcTBa U3MEPEHMUI;
Hay4HO-TEXHUYECKON YMenuem
HHpOpPMAUU o CaMOCTOSITEIbHO
KOHKPETHOH  TeMaTHKe HaXOJUTh METObI
HCCIIeIOBaHUSI. penieHus
Pa3HOOOpa3HBIX
3aa4 B 00sacTu
CXEMOTEXHUYECKOTO
MIPOEKTUPOBAHUS
YCTpOICTB;
HaBbikamu
COCTAaBJICHUS
JNEKTPOHHBIX CXEM B
nakere
MOJICTTUPOBAHUS
Multisim.
IK-17, 3HaeT Hanuuwe o6mero | CnocoOHOCTh criocoOsl  BBIOOpEI | 60-74
CITOCOOHOCTHIO NPEICTABICHUS o | I€pecKasaThb U | MCTOOUK
MIPUMEHSITh npupoxe  (pH3MUECKHX O6’I)SICHI/£TI> SKCIIEPUMEHTAIILHBIX
COBpPEMEHHBIE J— B YIeOHBIH § HCCIIe/I0BAHMUH;
TEOPETUUECKUE ] JIEKUMOHHBIN YCTPOMCTBO
u TOTYHPOBOHHIKAX; Marepuan C | NOJYNPOBOJHUKOBBIX
9KCIIEPUMEHTAIT 3Hanue Croco0oB | nocrarounoil prubOpOB
BHBIE  METOIBI BBIOOpa METOIUK | CTENEHBIO HAy4YHOH | Pa3IMYHOIO
HCCIIeIOBaHUs C IKCIIEPUMEHTAIBHBIX TOYHOCTH U | Ha3HAYCHUS;
LIENTBIO MICCIIEIOBAHHI; TIOJTHOTHI, c Pa3HOBUIHOCTH
CO3TTaHMS OCHOBHBIE MpHUBEICHUEM YCTpOHCTB
HOBBIX IPUMEPOB AIEKTPOHUKH;
MIEPCTIEKTUBHBIX CXEMOTeXHIHECKue MPAKTUIECKHE
cpesicTB pelIeHus1, TpUMEHsIEMbIE METOIUKH
3JIEKTPOCBS3U U AL pCIICHHS  TUITOBBIX HCCIIEIOBAHUS
HHPOPMATHKA 3a1a4 TeHepanuHy, napameTpoB
YCHJICHHS, MOIYJIAIUN 1 TMOJTYIIPOBOAHHUKOBBIX
JICTCKTUPOBAHUSI MaTepHasion n
CHTHAIIOB; YCTpOHCTB HA  UX
OCHOBE;
bazoBrie  HaBbIKM
COBPEMEHHOE
MpUMEHEeHUS  (HU3HKO- COCTOSHIE
MaTEeMaTH4YCCKOT O JIOCTWKCHUM,
anmapara JJjs pelieHus mpoOyieM M MyTel ux
3a7la4,  BO3HHMKAIOIIHNX pemeHnst B hH3MKe
npu UCCIIeI0BAHNM HOJIYTIPOBO/IHHUKOB - 1
Pa3IUYHBIX MpoLEeccax B CXCMOTEXHHKE,
METO/IbI
MOJIyIIPOBOIHUKOBBIX BEIUHCIIHTETEHOM
MaTtepuagax " du3HKY 1
JJICKTPHUUICCKUX CXEMaX, MaTEMATHUYECCKOI'O
MIPUMEHSIEMbBIX B MOJETUPOBAHUS
ycTpoiicTBax 3JIEKTPOHHBIX
3JIEKTPOCBS3H. pHOOPOB 1
ITPOLIECCOB B HUX.
Ymeer IIpuMeHSTH YMeTh NPUMEHSTH aHaTM3UpoBaTh Ha | 75-89




3HaHWsIT B OOJAcTH | COBpEMEHHbIE OCHOBE (PH3MUYCCKUX
usuKHT METO/TBI 3aKOHOB u ux
[0y POBOAHHKOB § | MCClenoBanus  JUIs | CHENCTBUMH
pEIICHUs] THUIOBBIX | TCOPETHUYCCKUEC
CXEMOTEXHHUKH JUTSE
3a/laud M0 aHAU3y | MOJEIU  Pa3IMYHBIX
PCIICHHS BO3HMKAIOUIMX | CHHTe3y | sBicHH B
3ajaqd Ipu IMOCTPOCHUH | 5pexTpHaecKux HOJIYIIPOBOJHUKOBBIX
CHUCTEM CBsI3H, C YUCTOM | [ienew, mprdopax u
CBOWCTB, XapakTEPUCTHUK | NPUMEHSIEMBIX B | COOTBETCTBYIOIIIX
HOHprOBOHHI/IKOBBIX CpeI[CTBaX CXCMOTCXHHUYCCKHUX
MPHGOPOB; AIEKTPOCBA3U y31ax;
CaMOCTOSITEIIEHO
CaMoCTOATENHHO
5 M3yYaTh ¥ TIOHUMATh
HaXOIUTh HEOOXOIMMYIO CHeIHATBHYTO
HAYYHO-TEXHUYECKYI0 H HAYUHYIO "
CIPaBOYHYIO METOMYCCKYIO
JTATEPaTypYy, JUTEpaTypy,
OTHOCAIIYIOCS. K BBIOODY CBa36aHHy}o c
TOTOBOTO WIH TipobIeMamu
COBPEMEHHBIX
MOCTPOCHHUIO
(176370811
CaMOCTOSTEIILHOTO IOy POBOHAKOB,
CXEMOTCXHUYCCKOIo aHAJIOTOBOU u
pemeHus JUTSE udppoBon
peanu3any KOHKPETHOM CXCMOTCXHHUKH;
3a1aun; COCTaBIATH
mpocTeiime
CocraBisTh u
JNEKTPUYCCKHE
PaccHuTRIBATE CXEMbI ~ Pa3IHYHOIO
XapaKTePUCTUKH HA3HAYCHUS Ha
IPOCTEHIINX Yy3J10B OCHOBE€ JHMCKPETHBIX
3JIEKTPOHHBIX cXeM, TIOJTYTIPOBOTHUKOBBIX
MIPUMEHAEMbIX TSt npu6opoB;
nocTpoeHus  6a30BbIX paccuuTbIBATE
OCHOBHEBIC
0JIOKOB CHCTEM
JJIEKTPOTEXHHUCCKUE
3JEKTPOCBS3H. XapaKTEPHCTHKA
COCTaBJICHHBIX CXEM;
YUTATh U
aHATN3UPOBATh
MIPOCTEUIINE CXEMBI
OTJENBHBIX Y3JI0B
puOOpOB 1
YCTpOICTB
COBPEMEHHOM
ANIECKTPOHHKH.
Bnaneer CrocoOHOCTRIO Brnaners HaBbIKaMH Criocobamu 90-100
YeTKO u IPaMOTHO pemcHuA OIMMCAaHUs Pa3INIHBIX
CTABHTE janauy, | PA3THYHBIX 337249 B | MEXaHH3MOB
obmacTu MIPOBOTUMOCTH u
COCTaBJIATh IIaH .

5 TEOPETUYECKOTO U | SBJICHHU B
PaspaboTKu IKCICPUMCHTAIBHO | MMOJYNPOBOIHUKAX H
CXEMOTEXHUIECKOTO ro WCCJIENOBaHUs W | npubopax Ha  HMX
peuIeHus; OIUCAHUS OCHOBE;

HaBbikamu BrIOOpa
COOTBETCTBYIOIITUX
HOJYIPOBOHUKOBBIX
puoopoB,
CXEMOTEXHUYECKUX
peleHHi, CPEICTB
U3MEpeHuit JUTSE

IIEKTPUUECKUX
Lenei, YCTPOUCTB,
NIPUMEHSIEMBIX B
JJIEKTPOCBSI3H, c
HCIIOJIb30BAaHHEM
MIPAKTHIECKUX
HaBBIKOB,
MPUOOPETEHHBIX B
XoJe y4e0HOTO

HaBrikamu
COCTaBJIECHHS
9KCIEPUMEHTAITBHBIX
METOIUK
HCCIEIOBaHUI "
crnoco0aMu ONMCaHus
¢dusuKo-
MaTeMaTHYECKHX
MozeTaeH




KOHTPOJISI ~ MapaMeTpoB | Ipolecca. MOJYIIPOBOHUKOBBIX
Y3JI0B TpPU TOCTPOEHUH npuGOpOB, SBICHUH B
CHCTEM CBS3H MOJYIPOBOJHUKAX H

UX XapaKTepUCTUK Ha

Haprixamn,

OCHOBE (PH3UUCCKUX
TO3BOJISIOIIIMHA 3AKOHOB;
CaMOCTOSTENILHO Merooorueii
HaXoIuTb MCTOZbI TCOPCTHICCKUX Hu
pelieHus TUIOBBIX U 9KCTIEPUMEHTAIBHBIX
HETUIUYHBIX 3a7a4 B HCCICIOBAHNH B
o0nacti pacuera, obnactn

CXEMOTEXHUKH Ui
MOCTPOSHHUS "

UCCIICI0BaHUS
MOCJICAYONIETO aHATN3a XApaKTEPUCTHK
11apaMmeTpoB n npudopoB,  CUCTEM,
XapaKTEePUCTHK YCTaHOBOK
JICKTPUYCCKUX CXEM, a pasanviHoro
TaKKe B obnactu Ha3HAUCHUA,
ONMHCaHUA M aHaJIHu3a Haspixavn

COCTaBIICHUS,
XapaKTepUCTUK

pacdera "
MOJIYTIPOBOTHUKOBBIX .
npubOpoOB, MaTepHaIIOB, JNEKTPUUECKUX CXEM
YCTPOICTB, pa3Iu4HON
MIPUMEHSIEMBIX B (yHKIMOHAIBHOI
JIEKTPOHHKE - HampaBJIeHHOCTH;

o HauanpHbiMu

ycTpoicTBax

HaBBIKAMHU
3JIEKTPOCBSA3N. S —

HCCIIEIOBaHUI B

OJTHOH U3 CUCTEM

CXEMOTEXHUYECKOTO

MOJICTTMPOBAHHSI.

MeToauueckune PEKOMEHIAIIUH, ONIPpEAC/IAIOIIHE ITPOUCAYPbI OHCHUBAHUA
pPe3yabTaToB OCBOCHHUSA JUCHMUILIMHDBI

Texymas arrectanusi CTy/IeHTOB

Tekymass arrecranysi CTYJEHTOB MO JUCUUIUIMHE «CXEMOTEXHUKA CHCTEM
PaaNOCBSA3W» MPOBOJUTCS B COOTBETCTBUU C JIOKAJTbHBIMU HOPMATUBHBIMHU aKTaMU
JIBOY u sBruseTcs 00s3aTeIbHOM.

Tekymas arrectanus no JucuuInHe «CXeMOTEXHUKA CUCTEM PaJuOCBSI3H»
npoBoauTcs B (opme 3amuThl  JA0OpAaTOPHBIX pabdOT MO  OLIEHHWBAHUIO
(dakTUYeCKuX pe3ylbTaTOB OO0y4deHHs] CTYyAE€HTOB. OCYHIECTBIAETCA BEIyLIUM
IIPENOIaBATEIIEM.

OO0OBekTaMu OLICHHMBAHMS BBICTYIIAIOT!




e yuyeOHas UCIMIUIMHA (AKTHBHOCTh HA 3aHATHUSX, CBOEBPEMEHHOCTH
BBITIOJIHEHUS PA3JIMYHBIX BUJIOB 33J]JaHWM, TTOCEIIAaeMOCTh BCEX BUJIOB 3aHIATHI 1O
aTTECTyEMOM JUCHUILINHE);

® YpOBEHb OBJAJICHUS MPAKTUYECCKUMH YMEHHUSIMH M HABBIKAMH IO BCEM
BHUJIaM yuyeOHOM paboTHI;

® PE3yNbTAaThl CAMOCTOATEILHON PaOOTHI.

OrneHnBaHWe pPE3yJbTaTOB OCBOCHMS JUCIUIUIMHBI HAa JTale TEKyIeh
aTTeCTalliM TPOBOJUTCS B COOTBETCTBUM C UCIOJIb3YEeMBbIMH OIICHOYHBIMU

CPEACTBAMH U KPUTEPHUAMH.

Kpurepuu onieHKH 0T4ETOB 10 JIa00PATOPHBLIM padoTam

OueHuBaHve  3amMTBl  JIAOOPATOPHOM  pabOThl  MPOBOAMTCS  IpU
IPEJCTaBICHUH OTYETa B JIEKTPOHHOM WM NE€YaTHOM BHJIE, MO JBYXOaJJIbHOU
IIKaJIE: «3aYTEHO», «HE 3aUTEHOY.

OneHka «3a4TeHO» BBICTABIACTCA CTYACHTY, €CIIM OH TMPEACTaBIsET K
3alMTe OTYET MO JIabopaTOpHOW paboTe, YIOBJICTBOPSIONINI TpeOOBAaHUSAM IIO
MOCTaBIICHHBIM 33JaHUSM, 110 0(OPMIICHHIO, IEMOHCTPUPYET BIAJCHHE METOJaMH
U TIpYeMaMi TeOPETHUYECKUX W/IITN MPAKTHYECKUX aCTIEKTOB PabOTHI.

OneHka «HE 3a4T€HO» BBICTABISIETCS CTYJIEHTY, €CJIM OH He BIaJeeT
METOJIaMU M MPHUEMaMH TEOPETHYECKUX /WM MPAKTHUECKUX acIEeKTOB paboTHl,
JIOTIyCKaeT CyIIECTBEHHble OMmMMOKM B paboTe, MpEACTaBIsEeT OTYET C

CYIIIECTBEHHBIMU OTKJIOHCHHSIMU OT TIpaBui 0(hOpPMIICHHS TMChMEHHBIX PadoT.

IIpomexyToyHas aTTeCTALUA CTYACHTOB
[IpomexxyTouHnasi aTrrectanus CTYAEHTOB IO AUCHUIUIMHE «CXEMOTEXHHUKA
CHUCTEM PAJIMOCBI3W» MPOBOJIUTCS B COOTBETCTBUM C JOKAJIbHBIMA HOPMATHUBHBIMU
aktamu JIBDOV u sBasercs 00s3aTeIbHOM.
[IpoMexxyTouHasi arrectauus N0 JIUCHUIUIMHE «CXEMOTEXHHUKA CHCTEM

paauocCBA3N IIPOBOJUTCA B BHJAC TCCTAa Ha p3306paHHbIe B XO0A€ HGKHHﬁ,



MPAaKTUYECKUX 3aHATHH U J1a0OpaTOpHBIX pabOT TEMbl, COJEpXKaIIero Kak
TEOPETUYECKHE BOIPOCHI, TaK M PsAJ TMPaKTUYCCKUX 3aJaHUi O3 BapHaHTOB
OTBETOB. JlJISI TMOJIydEeHHS TOJIOKUTEIBHOM OLECHKH HAa JSK3aMEHE, KpOMeE
HaIMMCaHUs TeCTa, HEOOXOIMMO MPEI0CTaBUThL cBoe [TopTdosmo, KoTopoe cOCTOUT
W3 KOHCIIEKTAa JICKITUI, OTYETOB IO JabopaTOpHBIM paboTaM W KypCOBOW pabOTHI
(3ajaHre Ha KypCOBYIO padOTy MPUBEIACHO B pa3feie OLIEHOYHBIX CPEACTB s

TEKYIIeH aTTeCTallln).

Crpykrypa IHoprdoano
1. HazBanwue Ioprdommo.
2. KoHCTIEKT JIeKITHH.
3. OtueTsl 10 1a00PATOPHBIM PAOOTAM/TPAKTUUECKUM 3aHSITHSIM.

4. Kypcosas pabora.

KpnTeme BBICTABJICHHUSA OLICHKHU CTYJACHTY HA IK3aMCHE 110 JUCHMUILJINHE

«CXeMOTeXHUKA CUCTEM PaanoCBA3IN)

Bauiet OreHka TpeGoBanus K CPOPMUPOBAHHBIM KOMITETEHITUSM

(pedTHHTOB | (cTaHAApPTHAs)

Oif OIIEHKH)

86-100 «OTJINYHO) OreHKa «OTJIIMYHOY» BBICTABISETCS CTYACHTY, €CIIH OH TITyOOKO

U NPOYHO YCBOWJ IPOTPAaMMHBIN MaTepuaj, HCUEPIbIBAIOLIE,
MIOCJIEIOBATEIbHO, YETKO U JIOTUYECKU CTPOMHO €ro M3JIaraer,
yMEeT TECHO YBS3bIBaTh TEOPUIO C TPAKTUKOH, CBOOOIHO
CIIpaBJISETCA C 3aJladaMi, BOIIPOCAMHM W JIPYTMMH BHUAAMH
IIPUMEHEHUs 3HaHWH, IPUYEM HE 3aTPYAHSIETCS C OTBETOM IIPU
BHUJIOM3MEHEHUHN 3a/1aHUM, MCIOJIb3yeT B OTBETE Marepuain
MOHOTpauyeckol JUTEepaTyphl, MPaBHIBHO OOOCHOBBHIBAET
IIPUHATOE PEIICHHUE, BIAJACET PA3HOCTOPOHHUMHU HaBBIKAMH H
[IPUEMaMU BBIIIOJIHEHMS IIPAKTUYECKUX 3a1a4.

76-85 «XOopouro» OI_IeHKa «XO0pOoIo» BBICTABIACTCA CTYACHTY, C€CIIM OH TBEPIAO
3HACT Marcepuall, rpaMOTHO M IO CYHICCTBY H3Jara€t €ro, HE
JA0IMyCKas CYICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC,
MMpaBUJIbHO MNPUMCHACT TCOPETHUYCCKUEC IIOJIOKCHUA IIpU
pemiCHUN  MPAKTUYCCKUX  BOINPOCOB W 3a/ad4, BJIagCCT
HCO6XO,I[I/IMBIMI/I HaBbIKaMHU U ITPUEMAMH WX BBITTIOJIHCHUS.

61-75 «ynoBieTBOpUT | OIeHKa «yIOBIETBOPUTEIBHO» BBICTABISAETCS CTYIECHTY, €CIU




CJIIBHO»

OH UMEET 3HAaHUS TOJHKO OCHOBHOTO MaTepHalia, HO He YCBOMII
ero  jJeraied, JONMyCKaeT HETOYHOCTH, HEIOCTATOYHO
NpaBWIbHBIE  (OPMYTUPOBKH,  HApPYIICHHUS  JIOTUYECKOM
MOCJICIOBATEIBHOCTY B U3JIOKEHUU TIPOTPAMMHOTI0 MaTepHaa,
UCTIBITBIBACT 3aTPyJHEHUS TPU BBITOJHEHUU TPAKTUYCCKUX
pabor.

0-60

«HCYOOBJICTBOD
HUTCIBHO»

OueHka «HEYAOBIETBOPUTEIBHO» BBICTABIAECTCA CTYIEHTY,
KOTOPbIA HE 3HAET 3HAYUTEJIBHOW YacTU IPOTPAMMHOIO «HE
MarepHana, JI0IyCKaeT CyIIeCTBEHHbIE OIIMOKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPYAHEHUSMHU BBIIOIHSIET MPAKTUYECKUE pAOOTHI.
Kak IIpaBUIIO, OLIEHKa «HEYJIOBJIETBOPUTEIHLHO
«HEYJIOBJIETBOPUTEIIBHO» CTABUTCS CTYJEHTaM, KOTOpbIE HE
MOTYT TPOJOJDKUTH OOydeHue 0e3 JIOTOIHUTENFHBIX 3aHATHN
10 COOTBETCTBYIOLLIEH JUCHUILIIUHE.

w N

OueHouHbIe cpeaCcTBA ISl POMEKYTOUYHOM ATTeCTANNH

HepequL TE€M, BBIHOCUMBbIX HA IK3aMEH

IIOKAa3aTcCiu.

5.

[loHATHE yCHIIEHMs, IPUHIUIIBI YCUJIEHUS CUTHAJIOB.
Ha3naueHne yCUIHMTENbHBIX YCTPOUCTB U 00JIaCTH UX MPUMEHEHHUS.
Knaccudukanus ycunureneu.

QOYHKIMOHAIBHBIM  COCTaB  YCHIIMUTENBHBIX YCTPOUCTB. (OCHOBHBIE

[TapameTpsl: BXOAHBIC U BBIXOJHBIE JTAaHHbIE, KOAPOUIIUEHTHI YCUTICHUS

M0 TOKY, HAINpsOKEHUIO, MOIIHOCTU. J[MHamuyeckuil auamna3oH, KO3()QPUIUEHT

YaCTOTHBIX UCKAKEHUU.

6.
7.

qaCTOTHAaA, IICPpCXoaHad.

8.
9.

10. Ycwunurenb

DHepreTuyecKue napaMeTpbl yCHIUTEIIEH.

XapaKTepI/ICTI/IKI/IZ aMILIUMTyaHas1, aMINIMTYyAHO-4aCTOTHAA, aMIIJIMTYAHO-

[ToHsATHE O HOPMHUPOBAHHBIX U JIOTAPU(DMHUUICCKUX XapaKTCPHUCTHKAX.
Hennuenaple nCKaXeHUS.

KaK 4eThIpexnoyirocHuK. [lapameTrpsl ycuiurenen B

cucremax «Y», «H», «Z» mapameTpos.

11. OO6patsbie cBsi3u B ycunutensax. [lonstue, kinaccudukausi.




12. BrnusHue oOpaTHBIX CBS3€l Ha mapameTpbl yCUIUTenei: KodhuimeHt
YCWJICHHMSI, BXOJHOE U BBIXOJTHOE COIPOTUBIICHUE U JPYTHE MapaMeTpPhI.

13. VYcroiumBocTh ycwiutenae ¢ oOpaTHbIMH CBs3siMu. Kputepuu
YCTOMYUBOCTH.

14. TlpuHuun paboThl yCUIUTENBHOIO Kackaaa. HazHaueHne 31eMeHTOB.

15. TloHsiTHE O CTATUYECKOM U TMHAMUYECKOM PEKUMax.

16. Metoapl obecrnedeHus 3aJaHHOTO pexkuma pabdboTel. CTaOMUIBLHOCTH
pexXuMa.

17. Metoasl TepMOCTAOMIN3ALUNA U TEPMOKOMIICHCAITUU PEKUMA.

18. Kackaasl npeiBapuTeIbHOTO YCUIICHHUS.

19. [IpuHIMNUATBEHBIC U YKBUBAJCHTHBIC CXEMbI YCHUIIUTEIIBHBIX KACKaIOB C
OOILIUM YMUTTEPOM U UCTOKOM, 00I1IeH 0a30i, OOIIUM KOJIEKTOPOM B HCTOKOM.

20. AHanM3 aMIUTUTYJHO-4aCTOTHOM M ()a304acTOTHOW XapaKTEPHUCTHUK
KacKaJloB.

21. MeToapl TOBBIIMICHUS HOMHUHAJIBHOTO  KOd(duIMeHTa yCUICHUS
KacKaJloB.

22. Oco0eHHOCTH pabOThl KACKA0OB MPU YCUJICHUH UMITYJILCHBIX CUTHAJIOB.

23. CBs3b MEPEXOHBIX U JIMHEHHBIX NCKAKCHHIA.

24. Kackaapl ¢ O0ITUM KOJUIEKTOPOM B CTOKOM.

25. JIoOpOTHOCTH YCUITUTEINSI, METOIbI €€ TTOBBIIICHHUS.

26. HuskouacToTHas KOppeKIUs TMHEHHBIX WCKaKECHUI.

27. Tlpocras mapajuieiabHasi BHICOKOYaCTOTHAS KOPPEKITHS.

28. BricokouacroTHas koppekius OOC cBs3pio «Zy» TUMA.

29. Koppekmus BpeMEHHU YCTaHOBJICHUS U CIIaja BEPIIMHBI UMITYJIbCA.

30. [Nonsitue 06 nHTErpanbHBIX yemuTeasX. OCOOEHHOCTH CXEMOTEXHUKH.

31. Oco06eHHOCTH TOCTPOCHUS YCWJIMTENIEH MOCTOSSHHOTO TOKa MPSMOro
YCHUJICHUSI.

32. Tlonstue npeiida Hys.

33. Iloctpoenue auddepeHImanbHbIX KaCKaIo0B.

34. Mertonpl noaaBieHus: CHH(PA3HBIX CUTHAJIOB.



35. Omnepanronssie ycwutenu (OY): mocTpoeHne, OCHOBHBIE MMapaMeTphbl U
XapaKTEPUCTUKH, SKBUBAJICHTHBIE CXEMBI.

36. OmnepamnroOHHBIE CXEMBI.

37. IlapameTtpbl MHBEPTUPYIOIIEH, HEUHBEPTUPYIOLIECH 151
muddepeHnnansHoM cxem BrIoueHus OY.

38. Craruueckue norpeurHoctd OY v METO/IbI X YMEHBIICHHUS.

39. Ocobennoctu ucnob3oBanus OY B aHATOTOBBIX YCTPOMCTBAX.

40. VYcrpoiicTBa aHAJIOTOBOI 00paOOTKH CUTHAJIOB.

41. TloctpoeHue ycuiIMTENed MOIIHOCTU: OJHOTAKTHBIE W JIBYXTaKTHbBIC
CXEMBI.

42. AMIIMTYTHO-4aCTOTHAS XapaKkTepUCTUKA TpaHc(hopMaTopHOTO
Kackaja.

43. DHepreTHYeCcKue COOTHOIICHUS B Kiaccax «A», «B», «AB».

44, MeTto/ bl NOBBIIICHUS K] YCUIIUTENICH MOLITHOCTH.

45. Kackanpl, paboraromiue B pexxumMe kiaacca «Dy.

46. da3ouMHBEPCHBIC KACKAIBI.

IIpumep 3K3aMeHAIMOHHOTO TECTA

1. JIByxkackaigHblii  ycwiMTeNlb, OXBaueHHbIH obmeir OOC ¢
kodddunmentom mnepenaun paBHbM [3=0.01, umeer kodpduIUMEHT ycUIEHUS
K=50. Uemy paBeH k0d3(pUIIMEHT YCUJIEHUS TMEPBOTO KacKajaa, €Clu y BTOPOTO
K =20 nb?

2. YKaXuTe HW3MEHEHUE TOJIOKEHMs pabodeil TOYKM Kackaja ¢ OOIIMM
HYMUTTEPOM TIPU YMEHBIIICHUH HIKHETO pe3nctopa R2 nenu cmemenus:

- Uxs =Eo, Ixo =0,

- Ux» =0, Ixo =Eo/RKk,

- CMeCTHUTCS BJIEBO MO CTATUYECKON XapaKTEPUCTHUKE;

- CMeCTHUTCS BIIPABO 10 CTAaTUYECKON XapaKTePHUCTHKE;

- He usmenurcs.



3.

ObecnieueHre TeMIlepaTypHOH CTaOMJIBHOCTH Kackaja Ha I0JIEBOM

TPAH3UCTOPEC MOKCT OBITH 00€ECITeUCHO:

- UCIIOJIb30BAHUEM TPAH3UCTOPA C U30JIMPOBAHHBIM 3aTBOPOM,

- HOI[60pOM COIIPOTHUBJICHHUA B ICIIN 3aTBOpPA,

- BBIOOPOM TEPMOCTAOMIILHON paboueill TOUKH;

- UCIIOJIb30BAHUEM BCCX INEPCUHHUCIICHHBIX CITOCO0OB.

4.

HpI/I YBCIMYCHUU COIIPOTHUBJICHHUA HAI'PY3KH YCHUIIHUTCIBHOI'O KaCKalla

AMIUIMTyAHAad XapaKTCPUCTUKA:

5.

YBenuuutcs yroy HakiaoHa, UHAcC He U3BMEHUTCH,
YMeHbIINUTCA YroJl HakJIoHa, UHAc HE U3MEHUTCH,
YBenuuutcs yroa HakioHa, UHAC yBEIUYUTCH,
YBenuuutces yroy HakioHa, UHAaC yMEHBIINUTCA,
He u3menurcs.

Onpenenuth napametpsl cratnyeckoro pexxuma (Uko m Iko) kackaga c

obmum smutTepoMm, eciim Eo =10B, R1=15k, R2=3k, Rk =2k, Ra =05k,
H21 =40, H11 =500 Om.

6.

Omnpenenuts UBbixnac nipu Emr = 50 MxB, xoadduiinente npepbiiieHus

BXoAHOTO curHaia Haj mrymoMm 20 1b, Dy=100, K=60 nab.

7.

[Ipu yBenuueHuWu CONPOTHUBIIEHUS B IIeMM CTOKa Rc kackana ¢ oOmum

UCTOKOM KOA((UITMEHTHI YaCTOTHBIX NCKAKECHUI:

MH ymenbmnTcs, MB yMeHbIINTCH,
MH ymenbmmrcs, MB yBennuures,
MH yBennuutcs, MB yMeHbIINTCH,
MH yBennuurcs, MB yBenu4urcs,

MH u MB He U3MEHATCH.

8. Ilokazate Bua AUYX, eciau nmepexogHOW XapaKTEPUCTUKE COOTBETCTBYIOT

cooTHomenus: ty =0, A = 0.

9.

Kak w3MeHuTCS mnepexogHas XapaKTepUCTHUKA  YCUJIMTENSA IIpU

YMCHBIICHNH COIIPOTUBJICHHA Hany3KI/I?

- CHaI[ BCpHIMHBI HEC U3BMCHUTCA, BPpCMA YCTAHOBJICHUS BO3PACTCT,



- Cnaj BepIIMHbBI HE U3MEHUTCS, BPEMSl YCTAHOBJICHHUSI YMEHBILIUTCS,

- Cnaji BEepILIMHbBI BO3PACTET, BpEMsl YCTAaHOBJICHUSI HE U3MEHUTCA,

- Cnajy BEpIIMHBI YMEHBIIIUTCS, BpEMsI YCTAaHOBJICHHS HE H3MEHUTCS,

- Cnaji BEepIIMHbBI BO3PACTET, BpeMsl YCTAHOBJICHUSI YMEHBIIIUTCS.

10. Ompenenmuth KOADOUIIMEHT YaCTOTHBIX HCKAXKCHWH, eciu  (Ha30BBIN
caBur ¢=45°.

11. OnpeaenuTsb BUL 0OpAaTHOU CBSI3M B IPUBEICHHON CXEME.

UB:{ $ =E] UBBD:

L4 *

12. Tloka3aTh 3aBHUCHUMOCTb MOTPEOJIIEMONH MOIIHOCTA OJHOTAKTHBIM

YCHJIMTEIIEM MOIITHOCTH OT YPOBHS BXOJIHOTO CHUTHAJIA.

13. Omnpenenuts UBBIX WHTErpaTtopa Mpu BO3JICUCTBUH MPSIMOYTOJILHOTO
umiyibsca ¢ Usx =10B, ecu R =1 MOwM, C=0,5 Mx®, t, = 10 mc.

14. TlpuBecTr cXeMy YMHOXEHUS JBYX AJICKTPUUCCKUX CUTHAIIOB

15. Kakue ameMeHThI CXeMbl Kackaja ¢ OOIIMM 3MHUTTEPOM OIPEIACISIOT
BXOJIHO€ COMPOTUBJICHUE?

- Rr,R1,R2, HI1,

- Ro,R1,R2, HI1,

- R1,R2, H11,

- Rk, R1, R2, H11.

OneHo4vHbIe cpeacrea aJjist Telcymeﬁ aTrecranum
HepequL TEM NJIdA JUCKYCCHH

1. HpOCTBIG CXE€Mbl Ha IOJYIOPOBOAHHMKOBLIX JUOAAX  PA3JIMYIHOIO

Ha3Ha4YCHMHA.



2. Ilpocreiimuii yCUanuTeIb Ha TPAH3UCTOPE.

3. CnocoObl 3a1aHus pexxuMa padoThl YCHIIUTEIbHBIX 3JIEMEHTOB.

4. OOpaTHas CBS3b B YyCHIIUTEIAX.

5. Ilpuniun paOoThl YCHIIMTEIBHOTO KacKaja.

6. BrausHHEe HOMHHAJIOB JIEMEHTOB CXEMbl Ha MapaMEeTphl YCHUIMTEIHLHOTO
Kackana.

7. AaropuTM pacyeta KackaJla INpEIBApUTEIHLHOTO  YCUJICHUS  Ha
OUIOJIIPHOM TPAH3UCTOPE.

8. BnusHue 2JIeMEHTOB CXeMbl Ha 4YacTOTHbIE U  JIMHAMHYECKHE
XapaKTEPUCTUKHU KACcKaJa.

9. AmHanoroBble CXeMbl Ha OMEPAIIMOHHBIX YCUITHTEISX.

10. Yeunurens HU3KOM 4YacTOTBl Ha  ONEPALlMOHHOM  YCHIIUTENE C

OIHOITIOJIIPHBIM ITMTAHUCM.

TunoBble 3a1aHKsl K J1a00PaTOPHBIM padoTam

H3zmepenue nOCMOAHHBIX U HEPEMEHHBHIX MOKO8 U HARPANCCHUI
NOYNPOGOOHUKOBLIX NPUOOPOE HA nNpuUMepe MmMpPAH3UCMOpA 6 KacKaoe
npeosapumenbHo20 yCuieHus no cxeme ¢ 00uuM IMUMmepom

1. Jlns cOopku cxeMbl BbIOEpUTE d3JeMEHTbl. HOMHMHAIBI MOXKHO
OTpPENETUTh M0 MapKUPOBKe (LIBETOBas MapKUPOBKAa PE3UCTOPOB, LU(ppoBas WM
OyKBEHHO-IIM(PPOBAsT KOHJIEHCATOPOB) WM TNpH TOMOIIM 3aMepa Mapamerpa
MYJIbTHMETPOM.

N3mepbTe (pakTHyeckue 3HaYEHUST HOMHHAJIOB AJIEMEHTOB IPH IMOMOIIM
MYJIbTUMETPA. 3aNUIIATE PE3YJIHTATHl U3MEPEHU.

CocraBbTe cXeMy Kackaja MpeaBapUTEIbHOIO YCUJICHUS MO CXeMe C 00IIUM
OMUTTEPOM.

Hanee nys yaoOcTBa MOCIEAYIOIIMX HU3MEPEHUN HANpsHKEHUHW U TOKOB
TPAH3UCTOPA €r0 MOKHO BBIHECTH MPHU MOMOIIM TPEX MPOBOAHUKOB Ha CBOOOHOE
MECTO MAKETHOM IJIATHI.

2. Tlomaiite nuTanue Ha cxemy OT rHe3ma +15 B.

N3mepbTe (pakThyeckoe 3HAYCHUE HANPSDKEHHS MUTAHUS MYJIBTUMETPOM.
Pe3ynprar 3anummure.



Onpenenure nojioKeHHe pabouel TOUKM KacKaa.

Hampsoxkenne MOXHO W3MEPUTh TIPH TIOMOIIM BCTPOCHHBIX HHCTPYMEHTOB
Digital multimeter wumm  Oscilloscope  (MynbTUMETp ©  ocuWiorpad
COOTBETCTBEHHO).

[IpoBeauTe wu3MepeHUs TNOTEHIMAIOB SMUTTEPA, KOJUIEKTOpa M 0a3bl
OTHOCHUTENFHO OOIIeH TOYKM MpU MOMOIIM ocipuiorpaga u MmynbtuMerpa. Ha
ocuiiorpage Uil KOPPEKTHOTO  OTOOpaKeHHsl pe3ysibTara HEoOXOJIUMO
YCTAaHOBUTh COOTBETCTBYIOIIYIO IIEHY JHEJEHUs, YTOOBI YPOBEHBH H3MEPSEMOTO
HampsDKEHUsT Haxoqwics B O0OJacTH OToOpakeHus. YwucleHHOe 3HayYeHUe
MTOCTOSTHHOTO HAaNpPsDKCHHS B JAHHOM CIIy4ae CUMTBIBACTCS OKOJIO abOpeBHATypHI
RMS (root mean square — cpeaHEKBaapaTUYECKOE 3HA4YCHHE). Pe3ynbTarhl
3anuImuTe. Berauciure HanpsoKeHus: 0a3a-dMUTTEP B KOJJICKTOP-IMHUTTED.

[Ipu momon BCTPOEHHOTO MYJbTUMETpPAa U3MEpPhTE TOK KOJUIeKTopa. ToK
0a3pl B JAHHOM CJIy4ae COM3MEPUM C TMOTPEHIHOCTHIO (€AMHMIICH MITAIIIETO
paspsa) M MO TMOKa3aHUSIM BCTPOEHHOTO MYJIbTUMETPAa MOXHO TOJIBKO C
HEKOTOPOH BEPOSATHOCTHIO CYAWTh O €r0 HaJMYUH/OTCYTCTBHUU (€CIM €CTh
BO3MOKHOCTh, TOK 0a3bl MOKHO H3MEPUTh OTJEIBHBIM MYJIbTHUMETPOM C OoJjiee
IMUPOKAM JTMANla30HOM TOKOB). Ilepem KakabIM H3MEpeHHEM HEOO0XO0IUMO
ycranoBuTh Null Offset ny1s koMmneHcanuu nmoka3aHuii BCTPOCHHOTO MYJIBTUMETPA
B OTCYTCTBHE U3MEPSEMOT0 CUTHAIIA (YCTAHOBKA HYJIA).

3anumure MoJiydeHHbIe 3HaueHus. [lo crpaBOYHBIM JaHHBIM TPAH3UCTOPA
2N3904 (Tounee, mo BenuuMHE KOd(PuUIMEHTa Tepeaadyn Toka 0a3bl B CXEME C
oOuMm smuttepomM H213) Ha OCHOBE TOKa KOJUIEKTOpa paccuuTanTe TpeOyeMblit
tok 6a3bl (16 = Ik/H213). CpaBHUTE pacueTHBIN TOK C H3MEPEHHBIM.

3. TlomaiiTe Ha BXOJ Kackaja MEpPEeMEHHOE HaIPSKEHUE CHHYCOUIAIbHOU
dbopMBbI pU MOMOITM BUPTyaibHOTO MHCTpyMeHTa Function Generator. [Ipu sTom
THE3/10 Ha MakeTHOW tiate ¢ obOo3nadeHneM FGEN HeoO0xomumMo coeauHUTh
NPOBOJHUKOM CO BXOJIOM Kackanma. IlapameTrpsl yCTaHOBKM TeHepaTopa:
CUHyCOMJAIbHOE HampsibkeHue, yactora 1 kl'u, pazmax nanpsbkenus (Vpp) 0,02 B
(ammumuTyaa npu 3ToM paBHa 10 MB). AxkTuBanus mpoucxoauT no kHomke Run.

[Ipucoenunute K BBIXOAY Kackaaa ociuiuiorpad u nponabmtonaiite Gopmy
BBIXOJHOTO HampspkeHus. OOpaTUTe BHUMaHWE Ha 3allyMJICHHOCTh CHUTHAJIA.
3adukcupyiTe CKPUHIIIOTOM.

N3mepbTe mepeMeHHOe HANPSHKEHUE Ha BBIXOZC Kackaja B TPEX BapHaHTaX:
ociuiorpadom 1o BenmuuuHe RMS, ocmmmiorpagom mo Benwmumne  Vpp,
MYJIbTUMETPOM (CpEIHEKBAAPATUUECKOE 3HAUCHUE MEPEMEHHON COCTaBIISIONICH).
[TockonbKy u3MeEpsieMble 3HAYCHHS TOABEPKEHBI OCHUJUIIHUAM (KOJICOaHUSIM),



HEOOXOJAMMO JI KaXKJIOr0 BapuaHTa MPOU3BECTH IO JECITh 3aMEPOB B PEKUME
Run Once (ogHOKpaTHOE HM3MepeHHWe; 3amaeTcs B MyHKTe Acquisition Mode).
3anucarth MOJYYEHHBIE 3HAYEHUS, BBIYUCIUTH YCPEAHEHHBIE XapaKTEPUCTUKU
Usbix_rms, UBbix_VppP, UBBIX CKB (MyJIbTUMETP).

JIJist Bcex TpeX BapuaHTOB BBIUMUCIUTE KOAIP(GUIUEHT YCUIICHHS KacKaja 1o
HanpspbkeHuto. [Ipy 3TOM aMIUIUTYZy BXOJHOTO HANpsKEHHUs IOjaraTh paBHOMU
Usx = 10 mB (3HaueHue, KoTopoe 3a7aBajoch Ha TEHEPATOPE).

Koadduiment ycuneHuss mo HampsHKEHUIO BBIYHCISETCS MO CTaHIAPTHOM
dopmyne Ku = UBbix/UBX. BxomHoe U BBIXOJHOE HAMNPSHKEHUS JIOJKHBI OBITH
BBIDAKEHBl B OJMHAKOBBIX 3HAUYEHUSX: Oepercs pa3max, aMIUIMTyJda WIn
CPEIHEKBAPATHUECKOE 3HAUCHHUE.

CpaBHHTE MOTYYEHHBIE PE3YIbTATHI.

4. IlpucoenuHurte mNapajyieibHO HAarpy3ke €MKOCTHYIO COCTaBJIISIOLIYIO
BennunHoi CH = 0,01 Mx®. Ilponabiromaiite ¢GopMy BBIXOJHOTO CHTHaja MpU
nomoiy ocuuuiorpada. CpaBHute ¢ ¢opmoi curHana B 1.3. 3adukcupyiite
CKpuHIIOTOM. CenanTe BHIBOBI.

N3mepbTe ocimuiorpadoM BEIMYKMHY BBIXOJHOTO HANpPSDKEHHUS B JBYX
BapuaHTtax: RMS u Vpp. [Ing kaxnoro BapuaHTa npoBeauTe 1o 3-+5 U3MEPEHAN B
pexume Run Once. Bpluuciaure ycpeaHEeHHbIE 3HadeHHs. Bwramcnure
koadurmenTs! ycunenns mo RMS u Vpp.

CpaBHHTE C QHAJIOTMYHBIMHM 3HAYEHUAMH, TOdydYeHHbIMH B 1.3. Kakyro
1010 3Ha4eHus RMS oThunbTpoBbIBa€T EMKOCTH?

[locne BbmosHeHus n.4 (Uil BCEX MOCIEAYIOIIMX MYyHKTOB) eMKOCTh CH
OCTaeTCs B CXEME.

5. Ompenenure BXOJAHOE CONPOTUBIIEHUE KacKaaa 10 NEPEMEHHOMY TOKY.

CraHIapTHO BXOJHOE COMPOTHUBIICHHE OMPEICIIACTCS KaK [Ipy = Upy/lpy, TIC
Usx, Isx — IEPEMEHHBIC BXO/IHBIC HATIPSHKCHUE U TOK KacKaja.

B nmanHOM ciydyae u3-3a MallOCTH TOKa 0a3bl U3MEPUTH €ro (TOK) C
JIOCTATOYHOM TOYHOCTHIO CPEACTBAMHU CTEHAA HE MPEACTABISIETCS BO3MOXKHBIM.
[TosTOoMy pacueT BXOJHOTO COMPOTHUBJICHUS MPOBOAUTCS MO Pa3HUIIEC BBIXOAHBIX
HaMpsOKEHUM B HMCXOJHOM BapvaHTE CXEMbl U BapUaHTE C JIOMOJHUTEIbHBIM
MOCJIE0BATEIbHBIM COIPOTUBIIEHUEM HA BXO/IE.

JIJIst ICXOTHOTO BapHaHTa CXEMbl MOXKHO MCIOJIb30BaTh UBBIX, MOTYYEHHOE
B 1.4

Hanee Heobxomumo mocieaoBaTenbHo ¢ Cl cOeAMHUTH CONMPOTHUBIICHUE
BeanunHOM nopsaka 1 kOM (winm apyroe, HauboJee MOoAXOAIIee 0 HOMUHANY) U
noaaTh curHai ¢ reaeparopa FGEN udepe3 3To cOnpoTUBIIEHHE HA BXOJI KaCKaa.



Jlist BapuaHTa CXeMbl C TMOJauell CMrHaia OT reHeparopa Ha R' m3mepnre
Usbix_rms wim UBBIX vpp mpu moMoIiu ociuniorpada 3+5 pa3 B pexxume Run
Once.

BxoaHoe compoTuBiieHHE KacKajaa IO MOJYyYEHHBIM JaHHBIM BBIYUCIISETCS
KaK

Tox = Upuix ” R'/(UBI)IX — Ugex)»

rae Uy, ¥ Ug,x — BBIXOTHBIC HANPSDKCHHUS B MCXOJAHOM M HM3MEHCHHOM
BapUAHTaX CXEMbI COOTBETCTBEHHO.

T.K. BXOJHOE CONPOTHBJICHHE KacKaJla ONPEEeIsIeTCs NapaljiebHbIM
BKJIIOUEHHEM CONPOTHBJICHUN Iy = R1//R2//h113, TO mo m3BeCTHBIM Iy, R1, R2
MOXHO omnpenenuts hlls. IlompoOyiite Bbluncauts hllas, cpaBHuTE CO
CIIPABOYHBIM 3HAYEHUEM, €CJIM TAKOBOE IIPUBEJICHO B ONMCAHUH TPAH3UCTOPA.

6. WM3menss otHomenue conpotuBieHnit R1 u R2 B cropoHy ymeHbIeHus
U yBEJIMUYEHUS, IPOHAOII0IaTh, Kakoil OyAeT (opMa BBIXOJJHOTO HANPSDKEHUS MPU
1o/Iaue Ha BXOJl CMHYCOWJAJIbHOrO HampsbkeHus pasmaxoMm 20 mB (kak B m.3 —
0,02 Vpp).

B cropony ymenblieHuss — ycraHaBiuBaercs R2=1 xOMm (BepxHee Ha
cxeme), R1 (HmxHee Ha cxeme) coxpaHsaercss HCXOAHBIM (2 kKOM); B CTOpPOHY
yBenuueHuss — R2 ycranaBnuBaetrcsi paBHbIM 10 kKOM (MCXOQHOE 3HAYECHHE),
R1=200 Om.

B o6oux cinydasx ompenenuTh padodre TOYKU (M3MEPUTh MOTCHIIUAIBI
BBIBOJIOB TPAH3UCTOpPA OCHMIUIOrPa(OM, BBIUHUCIUTH HANPSLKEHHS KOJIJIEKTOP-
AMUTTEP M 0a3za-3MUTTEpP; HU3MEPUTh KOJUIEKTOPHBIH TOK MYJIBTUMETPOM C
npenapurenbHoil ycranoBkoi Null Offset).

[ToouepenHo pa3beaUHUTH LEenb (T.€. clenaTh OOpbIB) CHadajga Ha MECTe
conpotuBieHust R2 (R1 ocraercs ucxoansim), a 3atem Ha mecte R1 (R2 ocraercs
UCXOAHbIM). Ompenenuth MNOJOKEHHE paboyeil TOUKM Kackala MpU KaxaoM
WU3MEHEHHH.

BepHyTb cXeMy B HCXOJTHOE COCTOSTHUE.

/. Ilo pe3ynpraTaM 1.5 oONpeNeanTh, KakK BIUSET CONPOTUBICHUE
R'=1 kOM Ha kK03 GUIIUEHT YCUIICHUS TI0 HAIPSKEHUIO Beeil cxembl. Chenaiite
BBIBOABI B NPEANOJNIOXKEHWH, YTo R' sBisercs, Hanmpumep, BHYTPEHHUM
CONPOTUBJICHUEM HMCTOYHMKA CUTHAJIA WIM BBIXOJHBIM  COINPOTHBICHUEM
MpeabIAYIIEro Kackaia.

8. ITlomaBas Ha BXOJX KacKaJa CHHYCOMJAIbHBIA CHUTHANI U YBEJIHMYMBas
pasmax ot 0,02 Vpp u nanee, ompenenuTh, MpU KAKOM 3HAYEHUU BXOJHOTO
HANPSDKEHUST BBIXOJHOE TepseT CUHYCOMAAIbHYI0 GpopMy (HUKHHME MOIYHEPUOIbI



«ymiomaroTcs»). M3Meputh pa3max BBIXOJAHOTO HampsKeHHs. 3aduKcUpoBaTh
CKPHUHILIOTOM.

VBenuuuBas janee aMIUIMTyAy BxojHoro curHaina go 0,5 Vpp u 6onee,
ONpENeNuTh, MPU KAKOM 3HAYCHUHM BXOJHOTO HAIMPSHKCHHUS] TMPAKTUYECKH
IepecTaeT pacTH pa3Max BbBIXOJHOTO CHTHaia (MMIYJbCHI MPH ITOM OyayT
OTpPaHUYEHBI CBEPXY U CHHU3Y, T.K. OHH BBIXOJAT 3a pabouyro 00JIacTh Kackanaa).
W3MepuTh pa3Max BBIXOJHOTO HANpPsKEHUs. 3aUKCUPOBATh CKPUHIIOTOM.

HN3mepeHue aMILUIUTYIHO-YACTOTHOM M (PA304ACTOTHON XAPAKTEPUCTHK
CXeMbl HA MPUMepe KACKaa NPeABAPUTEIbLHOI0 YCHJIEHHS 10 CXeMe ¢ 001nM
IMUTTEPOM

1. Omnpenenute, kak BausioT Ha AUX n ®UX kackama BEIUIMHBI €MKOCTEH
Cl, C2, Co.

AUX um @®UX MOryT CTpOUTBCS B aBTOMATU3HUPOBAHHOM PEXHUME C
UCIIOJIb30BaHUEM BHUpTyaidpHOro mnpudopa Bode Analyzer. [ns mnpoBeaeHus
u3MepeHus Bxon kackaaa coenunsiercs ¢ rue3goM FGEN, a FGEN coenunsiercs ¢
a"HainorossiM BXxoxoM AOQ+. BeIxonx xackama coeqUHSETCS C aHAJIOTOBBIM BXOIOM
Al+. AmnanoroBeic BXxonabl AO- um Al- coemunsiorcs ¢ GROUND. TIlepen
npoBesieHneM u3Mepenus Function Generator He0OXOIUMO OTKIIOUUTH, T.K. JJIS
n3mepenuss AUX Ucronb3yrTCsl pecypchl reHepaTopa.

B BepxHux mossx auanoroBoro okHa Bode Analyzer Heo6xoauMo BeIOpATh
COOTBETCTBYIOIIIME aHAJOTOBBIE BXOJbl, K KOTOPHIM TOABOJSTCS BXOOHOM U
BBIXOJIHOM CUTHaIbI Kackaja. Eciu Bce MOJICOEMHEHO, KaK yKa3aHO BBIIIE, TO
HeoOxoaumo BeiOpaTh AO u Al. IIpu ucnonp3oBaHuK aHaIOroBeIX BX0/10B A0, Al
MakcuMasibHas yactoTta noctpoeHuss AUX n @YX orpannuena BennunHoi 200
k'l (HO 3TOro C 3amacoM JOCTaTOYHO [Jis aHaldu3a YCUJIUTENIEd 3BYKOBOTO
JIMarna3oHa).

VYcranoBute BepxHIOW TpaHully mnoctpoeHus AUYX pasnoit 200 kI,
HIKHIOIO — paBHOWM 3 I'm. Yucnmo u3mepeHuit Ha Jnekany (Ha JeCSITUKpPATHOE
yBEIMYEHHE 4YacTOThl) ycrtaHoBute paBHbiM 10. Peak Amplitude ycranoBure
paBHoit 0,02. Bce AUX/DUX dukcupyroTcs CKpUHILIOTAMU U 3alIUChIO 3HAYEHUH B
¢aiin mo HaxkaTuio KHONKU Log.

MameppTre AUX, ®UX kackama gnsa BenuuuH Cl, paBebix: 1 Mk®
(ucxomnas), 10 mx®, 0,1 Mx®. Ilocie mnpoBeneHUsT HU3MEPEHUN B CXEMY
YCTaHaBJIMBAETCS KOHAEHCATOP UCX0HOM eMKOoCcTH Cl1=1 MK®.



Mameppre AUX, DUX kackama qna BenuuuH C2, paBHbIX: 1 MK®D
(ucxomnast), 10 mx®, 0,1 Mx®. Ilocie mnpoBeneHUsT UBMEPEHUH B CXEMY
YCTaHABJIMBAETCS KOHAEHCATOP UCXOIHOM eMKOCTH C2=1 MKD.

M3meppre AUX, ®UX xkackaga misa BenuuuH C3, paBHbix: 100 mMx®d
(ucxonnas), 47 Mx®, 10 Mx®, 0wmMxd (6e3 emxoctu). Ilocie mnpoBencHuUs
U3MEPEHU B CXEMY YCTAaHABIMBAETCA KOHJEHCATOP MCXOJHOM €MKOCTHU
C3=100 MKD.

JIns kaxaoll BeNMMUMHBI KaxkJIodM u3 emkocted mo AUX omnpenenure
MaKCUMaJIbHBIA KOA(P(GUIIMEHT yCUJIeHUs B Jenudenax U pasax, a Takke IM0Jocy
MIPOITYCKAaHMS Ha YPOBHE -3 1b 0T MaKCHMaJIBHOTO (BEPXHIOIO M HIDKHIOIO YaCTOTHI
MOJIOCHI POITYCKaHU).

CpaBHHTE MakCUMaJbHBII KOA((UIMEHT yCuJeHus, HalaeHHbI mo AYX
Opy HUCXOAHBIX TapaMmeTpax ¢ Kodh UIIMEHTaMH YCUJICHUS, HaWJICHHBIMU B
.3, 4.

Bce usmepenus (MakcuManbHOTO KOd(hQUIIMEHTa YCHIICHUS, HIKHEH H
BEpXHEU YaCTOT MOJIOCHI IPOITYCKAHHUsI) CBECTH B TaOJUILY.

2. Onpenenuth, kak BiuseT Ha AUX n @YX kackaja BeITUInHAa €eMKOCTHOM
COCTaBJIAIONIEN HArpy3ku. M3mensass HoMuHaibl CH, ONIPEAEIUTE B KaXKIOM ClIydae
MaKCUMaJIbHBIA KOA(D(PUIIMEHT YCHUJICHUS M TOJOCY MPOIYyCKaHWs Kackajaa Ha
ypoBHe -3 1b 0T MaKCUMaJIbHOTO (aHAJIOTUYHO 11.1).

Psn Benmumuma CH: 0,01 Mx® (ucxomnas), 0,1 Mx®, 1 Mx®, 0 Mx®d (6e3 CH).
[Tocne mpoBeaeHus u3mepennit BepHyTh ucxognoe 3Hauenue CH = 0,01 mx®D.

PesynbraTel u3MepeHuit CBeCTH B TaOJIHUILY.

3. Ompenenure, Kak BIUSIIOT Ha KOA(DOUIIMEHT YCUICHHS MO HAMPSHKCHUIO
conpotuBieHuss Rk, Ru, Ra. Ananornuyno m.l., u3MeHssT HOMUHAJBI AJIEMEHTOB
Rk, RH, R3, B cTOpoHY yMmeHblIeHHS W yBenuueHwus, onpenennre no AUYX B
KaXXJOM ClIy4ae MaKCUMaJIbHbIN KO3 (DULIMEHT yCUJIeHHs KacKaja.

Psn 3nauenunit R3: 680 Om (ucxomuoe), 6800 Om, 68 Om. MoxHO
WCIIOJI30BaTh U JIPYyTMe 3HAYCHHUS COMPOTUBICHUN, BaXKHO, YTOOBI OHHM OBLIH
CYILIECTBEHHO OOJibllle W MeEHbIIe ucxomHoro. llocne mnpoBeneHuss U3MEpeHUI
YCTaHaBJIMBAETCS UCXOIHOE 3HaYeHue conpoTuBiaeHus: Ra3=680 Om.

Psn 3nauennit Rkx: 2 kOm (ucxoanoe), 200 Om, 10 kOm (unu Haumbosiee
Oomu3koe 1o HomuHANY). [locie mpoBenaeHHWS W3MEPEHUN YCTaHABIMBACTCS
MCXOJHOE 3HAYCHHUE CONMPOTUBICHUA Rk=2 kOmMm.

Psn 3nauenuit Ru: 240 kOm (ucxomnoe), 10 kOm (wm Hambomnee OIU3KOe
Mo HOMUHaiy), oo (0e3 Harpy3ku). Ilocine mipoBeneHHsT H3MEpeHUN
YCTaHaBJIMBAETCS UCXOAHOE 3HAaUeHHE conpoTuBiieHUs: Ru=240 kOwm.



Pexxum 0©e3 Harpy3kd COOTBETCTBYET peXuUMy Xojioctoro xona. Eciau B
JAHHOM CiIydae O3 Harpy3Kd BBIIIOJIHUTh HW3MEPEHHWE HE MPEICTaBIISCTCS
BO3MOXHBIM  (Hampumep, TOSBISIOTCS  HEKOPPEKTHBIE  Pe3yibTaThl  HIIU
OTCYTCTBYET CHUTHAJI), TO BMECTO HCXOJHOTO CONPOTUBICHUS TOJKIIOYUTE
HaumOoJIblIee MO0 HOMMHAIY U3 BBIJAHHBIX (HO OHO JOJDKHO OBITH OOJIbIIE
HCXOJHOTO0, T.€. OoJbIie 240 kOM).

[Ipu kaxa0M U3MEHEHHH CONPOTUBIICHUS ONPEICIUTh MOJ0XKEHUE paboue
TOYKHU (M3MepuTh MOTEHIIUAJIBI BBIBOJIOB TPaH3UCTOPA
octyIorpadoM/MyJIbTUMETPOM, BBIUUCITUTH HANPSDKEHUS KOJJIEKTOP-IMUTTEDP U
0a3a-sMUTTEP; U3MEPUTH KOJUIEKTOPHBIM TOK MYJIBTUMETPOM C MPEABAPUTEILHOMN
ycranoBko# Null Offset).

Bce u3Mepenus cBectu B TaOIHILy.

4. IlopaiiTe Ha BXOJ KacKaja CUTHaJ MPsAMOYroyibHOW ¢opmbl. Pazmax
ycrtanoBute Ha ypoBHe 0,02 Vpp. CnekTp JaHHOTO CUrHaia COCTOUT U3 HEYETHBIX
rapMOHUK OCHOBHOM uactoTel: (2n+1)-fo, rme fo — mepuon crienoBanus
UMITYJIbCOB, 3aJlaBaéMbIX Ha reHeparope. CHEKTp TaKoro CHUrHajla MOKHO
pPOHA0II0aTh B peajbHOM BpEeMEHHM Ha crnekTpoanaimsartope (Dynamic Signal
Analyzer), ycTaHOBUB HEOOXOJIUMYIO aMILTUTYTY.

3angaB yactoty paBHou 1 kl'1, mponabmomaTh, kKakas (opMa CUTHaJIA U
CHeKTp OyayT Ha BeIXOZE Kackaaa. YactoTHelil auana3on (Frequency Span) 3anath
paBubIM 20-f0 = 20 kI'1y vitr 20000. 3apuKCHPOBATH CKPUHIIIOTOM.

3anath yactoTy nopsiaka 250 I'it uayu HeMHOTO HUXKe. YacTOTHBIN nuana3oH
3agaTh paBHBIM 20-f0 =5 kI'm miam 5000. B manHOM cilydae Ha BBIXOJ Kackaja
MPOMAYT TOJHKO BHICIINE TAPMOHUKU B COCTABE CUTHAA MPSIMOYTOJIbHOU (POpMBbI
u OyneT HaOJII0AaThCsl TOJBKO BBICOKOYACTOTHASI COCTaBJISIONMAs. 3aUKCUPOBATH
CKPUHIIIOTOM.

3anath yactoTy nopsiaka 12 xI'u uin HeMHOro BeIlie. YacTOTHBIN ramna3oH
3agath paBHbIM 20-f0 = 240 xI'y wim 240000. B sToM ciydae Ha BBIXOJ Kackaja
YAaCTUYHO TPONIYT TOJBKO HU3IIME TapMOHWKMA W BBIXOJHOW cHUTHan Oyner
chopMupoBaH HU3KOYaCTOTHBIMHU COCTABJISFOIITUMU. 3adukcupoBaTh
CKPUHIIIOTOM.

N3mepeHue cTaTHYECKUX M JTUHAMUYECKUX NMAPAMETPOB MHTErpajbHbIX
MHKpPOCXeM Ha MNpUMepe ONepaurMoHHOro ycuiaurenas. HcciaenoBanue cxem

MHBEPTUPYIOLETr0 U HEMHBEPTUPYIOILIET0 YCUJINTEs



1. Cobepure COOTBETCTBYIOIIYIO CXEMY JUIsl OMpPEACNICHUS HaNpsKeHUs
cmeniennss OY. Omnpexnennure 3HAYEHHE BBIXOJAHOIO HAMNPSKEHHUS] MPU TTOMOIIH
ocumiorpada (Oscilloscope) u mynetumerpa (Digital Multimeter) (cnenaiite mo
3+5 uaMepeHuil sl Kaxaoro u3 nmpubopoB B pexxume Run Once, mosydeHHbIE
pe3ynbTaThl ycpeAaHuTh). [lo pe3ynpTaTaM H3MEpEeHHs BBIYHCIUTE HAIMPSHKCHHE
cmenieHus: UcM, UCTIONB3Ysl pacueTHOE 3HaueHue KodDPUIIMeHTa YCUIEHUS CXEMBI
Ha OV (o nmapamerpam cxembl). CpaBHUTE CO CIPABOYHBIMU JaHHBIMHU.

2. H3mepeHue BXOAHOTO COMPOTUBIICHUS

Cmoco6 1 (muddepenmmansHoe BxomHoe comnpotuBieHne). Cobepure
cxemy. Ha uHBepTHpYIOLINI BXOJI CHauala MoAaeTcs HanpspkeHue nutanus +15 B,
3areM -15B. B kaxnoMm ciydae u3MepsieTcs BXOJHOM TOCTOSIHHBIA TOK IpHU
nomotu Digital Multimeter. [lepen HayanoM n3smepennii HEOOXOAMMO YCTAaHOBUTH
ranouky B nosne Null Offset nns yctaHoBku Hyid. ITockonbKy M3MepsieMblid TOK
(€IMHUIIBI-IECATKA MUJUIMAMIIEP) COU3MEPHUM C IMOTPEITHOCTHIO aMIIepMETpa, TO
HEOOXOJMMO MpU TEPBOM H3MepeHuH (Tpu mnojadye Ha Bxon +15 B) BeiOpath
MOJIIPHOCTh IIYMOB, MPHU KOTOPOW TOKa3aHUS MaKCHUMallbHbl, U BO BTOPOM
u3MepeHun (mpu mnojade Ha BXoJ -15B) mnpunepxuBarscsi ee. BxonHoe
nuddepeHInaIbHOE CONPOTUBIIEHUE BBIYUCINTE IO (hOpMyIIE.

Cnoco0 2 (cTtatuueckoe BXOJHOE COMPOTHUBIICHHE MO OAHOMY W3 BXOJIOB).
CobGepure cxemy. I[loaxmtrounTe pe3uctop OONBIIOrO HOMHHANIA (HE MeEHee
100 kOm, xemarenpHO Oombine, mopsiaka 1 MOwm). Ilonmaiite HampsokeHuEe OT
OJIHOTO M3 HMCTOYHMKOB (Hampumep, +15 B) Ha Bxom OV depe3 pesuctop.
Ocmwiorpapom wimm myiasTaMeTpoM (Oscilloscope wim Digital Multimeter)
U3MEphTE HANpsOKEHHE CHayalla Ha OJJHOM KOHIIE pe3ucTopa (MOACOECAMHEHHOM K
ucrounuky) — Ul, 3arem Ha apyrom (moacoeauHeHHoM k OY) — U2. Ilo stum
pe3ysbTaTaM MOKHO OIpENeIUTh BXOJHOE cTaThdeckoe comnpoTusieHue OV u3
CJIEYIOLIUX MPOMOPLIHHMA:

(Ul-U2)/Ul =R/(R+RBx) mau (Ul - U2)/U2 = R/RBX, 4TO NpPHUBOAUT K
BeIpakeHuto Rex=U2-R/(U1 — U2).

[IpoBenuTe wu3MepeHHs JABYMsA cCrnoco0aMu, CpaBHUTE IOJTYYCHHbIE
PE3YIbTaTHI.

3. H3mepenne ckopoCTH HapacTaHUS BHIXOIHOTO HampsukeHust OY

CobGepute cxemy. B nannoit cxeme OVY oxBaueH 100%-noii OOC wu
SBJIIETCSI aHAJIOTOM SMHTTEPHOTO TMOBTOPUTENS HAa TpaH3ucTope. JlaHHas cxema
BKIIFOUEHUST 00amaeT OONBIIUM BXOJHBIM COMPOTHBICHWEM U €IWHUYHBIM
K03 GUIIMEHTOM yCHIIEHUs 1O HampspkeHuto. [lomaiiTe Ha BXOJ CXeMbI CHUTHAM C
reHeparopa Function Generator. YcTaHOBUTE cClEQyIOUIME MMapaMeTpbl CUTHAJIA:



¢dopma curHaiga — mpsMoyroyibHasi, yacrora — 1 kI'n, ammuryna — (1+5) B. Ha
ocumitorpade (Oscilloscope) wucmonp3yiite THI cuHXpoHH3anuu Edge, mamee
YCTaHOBUTE TaKOW MacmTad Mo oCcAM BPEMEHU M aMIUIUTYAbI, YTOOBI ()POHT TUOO
cpe3 umnyibca 3anuMain He Mmenee (30+50)% obmactu otobpaskenust curnana. [o
OCLMJUIOTpaMME OTpeAeNuTe pa3max (mapamerp Vpp) BBIXOIHOTO HampsKEHUS,
BpEMs €ro YCTAaHOBJCHHUS M BBIUUCIUTE CKOPOCTb HApacCTaHUs BBIXOJIHOTO
HaIpsHKeHUs, Beipa3ute B B/Mkc. CpaBHUTE CO CIPaBOYHBIMHE JTAHHBIMHU.

B nanHOM myHKTE yJOOHO BOCHOJIB30BaThCS MapKepaMu, KOTOPhIE €CTh B
OKHE oToOpaxkeHus ocmwuiorpadga. HMx HeoOXogumMo MmepeTanuTh Ha
COOTBETCTBYIOIIUE TOYKM (Hampumep, Havyaio ¢GPOHTa UMIyJIbCa M €ro
OKOHYaHHE), COOTBETCTBYIOIINE Pa3HOCTH BPEMEHHBIX METOK M YPOBHEW CHTHAJa
OyIyT MOCYUTaHbl ABTOMATUYECKU U OTOOPaKEHBI HA IKpaHE.

4. W3mepeHue BBIXOJAHOTO conpoTuBiieHus OY

OTcoequHUTE CONMPOTUBICHUE HArpy3kd (4TO PAaBHO3HAYHO OECKOHEUHO
OOJNBIIOMY CONPOTUBIICHUIO Harpy3kw). Jlamee ycTraHOBUTE Takoe 3HAYCHHUE
HaIpsDKEHUs reHeparopa, 4ToObl Ha Bbixoge OV curHan ObUT  pazmMaxoMm
(200+500) MB. H3mepbTe mMOMyYHBIICECS 3HAYCHHUE BBIXOJHOTO HAIMPSIKCHHS
UBbix nmpu nomoum ocumwmiorpada (2+3 umsmepenus B pexume Run Once ¢
NOCIEAYIOUUM  YCPEAHEHHEM).  YCTaHOBUTE  CpPaBHUTEIBHO  HEOOJbIIOE
conportusiieaue Harpy3ku Ru (500+1000) Om. Onpenennure 3HaYCHHE BBIXOIHOTO
HanpsbkeHus: UBbIX H nipu nomolinu ocuuiorpada (2-3 usmepenus B pexxume Run
Once ¢ nocieayomuM ycpeaaenueM). Paccunraiite o nmojiydeHHbIM pe3yJibTaTaM
3HAYEHHE BBIXOJHOTO conpoTusieHus OY:

RBLIXOY = RH'(UBLIX - UBBIXfH)/ UBLIXfH-

5. HuBepTupyromuil yCUInuTeb

Cobepure cxemy. ConpOoTHBIIEHHE MEXKAY HEHMHBEPTHPYIOUIUM BXOJOM U
oO1ieii Toukoit MOXKHO B3ATh B mpeaenax (0+5) kOm. Ho skematenbHO €ro B3sITh
paBHbiM | KOMm (paBHbIM R1) a1 koMmeHcanuyd TOTPEIIHOCTH OT Pa3HHUIIbI
BXOJIHBIX TOKOB. Paccuuraiite xko3pdunment ycunenuss HanpsbkeHus Ku
YCWINTENS IO 3HAYEHUSIM [TapaMETPOB KOMIIOHEHTOB CXEMBI.

ITonaifite Ha BXOJ cxembl curHan c reHeparopa Function Generator.
VYcraHoBuTe  creAyrolue — mapaMmMeTpel  CUrHaia:  (¢opMa  curHaima - —
cuHycouaanbHast, yactora — 1 k[, ammmmaryna — 10 mB (0,02 Vpp).

[Ipu mnomoumw ocmworpaga ©W MyJIbTUMETpAa H3MEPHTE aAMIUIUTYAY
BBIXOJJHOTO UBBIX CHHYCOMAAJILHOTO HAIPsKEHUS (MEPEMEHHYIO COCTaBIISIONIYIO),
INOCTOSIHHYIO COCTABJISIFOLIYIO BbIXOJHOro HanpsbkeHus UoBbixX' (M3MepeHus



npoBecty 3+5 pa3 B pexxume Run Once, noiydeHHbIE pe3yibTaThl YCPEAHUT).
ITpu nmomoum uHctpyMeHTa Bode Analyzer ompenenurte pasHocTh (a3 Mexay
BXOJIHBIM U BBIXOJIHBIM HANPSKCHUSIMH.

[lepemenHas cocrtaBistomas (€€ CpEeIHEKBAIPATUUECKOE 3HAUEHUE WIIU
RMS) usmepsietrcst ocimumorpadom npu Beidope mynkra AC (Alternating Current
— MIEPEMEHHBIN TOK), B 3TOM CJIydyae B OKHE OTOOpa)keHUsl OyJeT MoKa3aHa TOJIbKO
ona. [Ipu Be1i6ope mynkra DC (Direct Current — mOCTOSIHHBIN TOK) OTOOpaaroTcst
U TepeMEHHass M IOCTOsHHas cocTaBiisitolue. [IOCTOSIHHYIO COCTaBISIOLIYIO
MO’KHO BBIYUCIIUTH 1O 3HaUeHUsIM RMS, n3mepennsix B pexkumax DC u AC:

(,)BLIX = \/RMSI%C - RMS/%C y

B cnydae msmepenuii mymbTuMeTrpoM mepeMmenHas (RMS) m mocTtostHHAs

COCTaBJISIIOLINE H3MEPSIOTCS HEMOCPEACTBEHHO BBHIOOPOM COOTBETCTBYIOLIUX
PEKMUMOB KHOTTKAMH «~», «—.

[To pe3ynpraTam U3MepeHUl ocuUuIOrpadoM U MyJIbTUMETPOM BBIYUCINTE
(dakTrueckue K03p(HUUUEHTHI YCUIeHus 1o HanpsbkeHuto Ku' yeunurens.

Hcnonp3ysl 3HaueHHE BXOJHOTO HampsbkeHus cmeieHuss UcMm, pacdeTHoe
3HaueHue kodpuurenTa ycunaeHus Ku, BBIUUCIUTE MOCTOSIHHYIO COCTABJISIOLIYIO
BbIX0oiHOTO HampspkeHus UoBbix. CpaBHUTE pacueTHOE 3HAUYECHUE MOCTOSHHON
cocTasisironieit ¢ paktuyeckum UoBbIx'.

YcranoBute 3Hauenue comnpotuBiieHus R1 paBubim 20 kOMm (10+20 kOm),
aAMILTUTYy CHHYCOUAQIBLHOTO HanpskeHus reueparopa — (40+50) MB. 1y HOBBIX
apamMeTPOB CXEMbI IOBTOPUTE BCE U3MEPEHUS U BHIUMCIICHUS.

Cnsur (a3, KOTOpbIN Uil CXeMbl MHBEPTUPYIOIIETO YCUIIUTENSI Ha HU3KUX
gacToTax npuommkeHHo paBeH £180°, MokHO TTpoHAOII01aTh HEMOCPEACTBEHHO B
okHe ocuwuiorpada, monkmrouuB oauH myn (or CHO) ko Bxomy cxembl (K
reHepaTopy), a apyroit (or CH1) — k ee Beixoay. Takke HEOOXOIUMO yCTaHOBUTH
COOTBETCTBYIOIIME MACIITAOBI [0 OCH aMIUTUTYI JJI KaXJ0To U3 KaHaJOB, YTOOBI
HaOJIF0OTaeMble aMIUIMTY/bI CUTHAJIOB OBLIN MPUOJM3UTEIHHO PABHBI TIO BETMYMHE
B OKHE 0TOOpakeHus ocuuiiorpada.

7. HennBepTUpyOMUN yCUIUTED

Cobepure cxemy. Paccuuraiite koadduument ycuienus HanpstkeHus Ku
YCUJIUTEIA 110 3HAYECHUSAM [TapaMETPOB KOMIIOHEHTOB CXEMBI.

ITonaifite Ha BXOJ cxembl curHain c reHeparopa Function Generator.
VYcraHoBute  creAyrolue — mapaMmMeTpel  CUrHaia:  (¢opMa  curHaima - —
cUHycouaaabHasi, yactora — 1 k', amruntyaa — 10 MB (0,02 Vpp).



N3meppTe aMIuTyay BBIXOAHOTO UBBIX CHHYCOHWJAIBHOTO HAIPSDKEHUS,
MOCTOSTHHYIO COCTaBJISIIOLIYIO BBIXOAHOTO HampspkeHus UOBBIX' NHpU MOMOIIU
MyIbTUMETpa u ociuiorpada. Onpenenute pazHoCcTh Ga3 MEXKAY BXOJHBIM U
BBIXOJTHBIM HampsoKeHUsIMH rpu oMoy Bode Analyzer.

I[To pe3ynbpTataM U3MEpEeHU OCIIIIIOrpagoM U MyJIBTUMETPOM OIPEICITUTE
dakTryeckue K03PPUIMEHTH yCHIIeHUs 1o Hamnpsbkenuto Ku' yeunurens.

Hcnonb3yst 3HaUCHUS HAMIPSDKEHUS cMeleH s, Kodpdumuent ycmienus Ku,
OTIpPEIETUTE PACUETHYIO MOCTOSIHHYIO COCTABIISIONIYIO BBIXOJHOTO HAMPSIKCHHUS
UoBbix. CpaBHUTE C PaKTUYECKUM 3HAYCHUEM.

YmenpmuTe 3HaueHue conporuBiaeHuss R1 ¢ 200 kOm go 50 kOwm
(20+70 xOM), aMIUTUTYly CHHYCOHMIAJIBHOTO HANPSHKCHUS TeHEpaTopa YBEIMUbTE
no (30+50) MmB. IloBropure BCe WU3MEpEHHsS | BBIYMCICHUS TPH HOBBIX
napaMeTpax KOMIOHEHTOB.

N3meppre AUX/OUYX mnpu 4+7 3Hauenusx emkoctu Ck, Hampumep: 0,
4,7 (5) n®, 10 nd, 30 nd, 39 (40) nd, 100 nd, 0,01 mxD. JuamazoH YacToOT
BbIOpaTh oT 3 I'm g0 200 I'; konmdecTtBo w3MepeHwit Ha nekamy — 10; Peak
Amplitude — 0,02+0,04 (MOXHO B3ATh M OOJIBIIUEC 3HAUCHHS MPH YCIOBHH, YTO
BBIXO/IHOE HAIpPsDKEHHE HE JIOCTUTHET HachieHus). CpaBHUTH CO CHPaBOYHBIMU

AUYX npu HaTUYUK TAKOBBIX IS BRIOpaHHBIX 3HaueHu# CK.

HUccaenoBanue padorbl M AMIUIMTYJAHO-YACTOTHBIX XAPaKTEPUCTHUK
AHAJIOTOBBIX YCTPOHCTB HA OCHOBE ONEPALMOHHOI0 YCHIIUTEJIS

1. PabGota onepaloHHOTO yCUIIUTENS O€3 HABECHBIX 3JIEMEHTOB

B nanHom ciywyae HamnpspkeHue Ha Bbixoge OV OyaeT ompeaensrbes
cnenyromiM BeIpaKeHHEM: Upyx = (Unxr — Uy ) Kpg. Paxtoueckn OY  Oynmer
paboTtatb B KayecTBe KoMIapaTopa, T.€. Ha BbIXOJe OyAeT JBYXIOISPHOE
HanpspkeHne tE, 3HaKk KOTOPOro B TEKYIIMA MOMEHT  OINpPEIeISIeTCA
COOTHOIIIEHHEM BeJMUUH HanpsokeHU Ugy, Uy, Eciu oauH W3 BXOJ0B
MPUCOCIWHUTL K OOIIeMy TpPOBOAY, TO CHUTHAJI Ha JPYroM BXoae Oyner
CpaBHUBaTbcid C HyJeM. Hampumep, npu mnojgade BXOJHOTO CHUTHajda Ha
HEUHBEPTUPYIOIUN BXOA B ciydae, eciu Uy >0, TO Ha BeIxo/€e OyAeT muTaroliee
Hanpspkenue +E,; a ecin Ug:<0, To —E (1151 uaBepTHpytomero Bxoaa nojasipHOCTb
BBIXO/IHOTO HAIPSIKEHUSI MEHSIETCSI HA IPOTUBOIMOJIOKHYIO).

YcranoBute Ha reHeparope Function Generator gacroty 1 kI'n. Haumnas ¢
aMIUTUTYAbl, PABHON HYJIIO, OMPENENIUTe, MPU KaKOM pa3Maxe BXOJIHOrO CHUTHaja
Ha BBIXO/JIC MOSIBISETCS YCTOMYMBBIN IBYXIIOJSPHBIN CUTHAJI C Pa3MaxoM, PaBHBIM



yABOCHHOMY HampspkeHuto nutanus (~30 B). OObsicHuTE 3TO MNpU MOMOIIU
COOTBETCTBYIOIIEH OCIUIIOTPAMMBI BXOJIHOT'O CUTHAJIA.

[Iponenaiite naHHbIe IEHWCTBUS JJII BCEX TpeX JoCTynmHbIX B Function
Generator (oopM cUrHaNa: CUHYCOMAIBHON, TPSIMOYTOJIBHOM, TPEYTOJIBHOM.

2. CyMMupOBaHUE OCTOSIHHBIX HAMPSKEHUN

Cobepute cxemy cymmaropa. Hanpsbxkenune +5 B Oepercs HenmocpeACTBEHHO
c MakeTHoM mmiatel. Mcrounuk HanpspkeHueM +3 B peanusyercs Ha Variable
power supply monoXuTenbHON MoNIsIpHOCTH WK mojaeTcst ¢ Function Generator,
Ha KOTOPOM 3aJaeTcsi COOTBETCTBYIOIIEE IOCTOSIHHOE cMmelnleHue. B kadecTBe
amriepMeTpa ucnoiibdyercs: Digital Multimeter B pexxrime n3mepeHus NOCTOSIHHOTO
Toka. Bximouute cxemy. M3mepbre ykazanneie Toku 11, 12, loc. Tox uenu
OOpaTHON CBSI3U JIOJDKEH OBITh NPUOMIKEHHO paBeH cymMme TokoB |1+12.
Nsmepbre Hampsixenuss Ul, U2, Ussix npubdopom Digital Multimeter B pexume
W3MEPEHUS MOCTOSIHHOTO HAMPSHKEHUS.

PaccuunTaiiTe BRIXOHOE HAMPSHKEHUE CHavalla Mo 3HadyeHusM TokoB 11, 12 u
3HAYEHHUIO COMPOTHUBJICHUS LEMU OOPAaTHOM CBSA3U. 3aT€EM PACCUMUTANTE BBIXOJIHOE
HalpspKeHWE MO 3HadeHusAM BXOoJHbIX HanpsbkeHuid Ul, U2 u 3HadyeHHsIM
COIIPOTUBIICHUN CXEMBI.

CpaBHuTe 00a pacCUNTaHHBIX 3HAYCHUS ¢ U3MEpPEHHBIM UBBIX.

3. CyMMupoBaHHE MOCTOSHHOTO U NMEPEMEHHOTO HANPSIKEHUM

Hcnonp3yercs cxema cymmaropa. Bwmecrto Hanpsbkenus +3 B Ha
COOTBETCTBYIOILIEE CONPOTHUBIICHUE IIOJACTCA IEPEMEHHOE CHHYCOMIAIBbHOE
HanpsbkeHue yactotoit 1 kI'n u pasmaxom 4 B ¢ Function Generator.

N3meppre  Urms  nmepeMEHHOM  COCTABISIIOIIEA UM ITOCTOSIHHYIO
COCTABJISIIOUIYI0 Ha BBIXOJE cXeMbl. M3MepeHHss MOXHO NpPOBOAUTH WM
mynbTuMeTpoMm (Digital Multimeter), nnu ocummtorpadom (Oscilloscope). [Ipu
W3MEPEHUU MYJbTUMETPOM POJ HU3MEPSEMOM BEIUYMHBI yCTaHABIMBAETCS
HEIMOCPEJICTBEHHO Ha maHenu mpudopa. Ilpu wm3mepenuu ocrumiorpadom
MEepeMEHHass  cocTaBismomas u3Mepserca B pexume AC, TOCTOSIHHas
COCTAaBJIISIONIAsl BRIYUCIISIETCS MOocie u3MepeHuit 3Hauenuid Urms B pexxumax AC u

DC:

Ubgux =  RMS3. — RMS3, .

Paccunraiite 3HaueHUsS NEPEMEHHOM M IIOCTOSSHHOM COCTABIAIOIIMX Ha
BBIXOJIC, HCHOJIb3ysSd BEJIWYAHBI BXOJHBIX HAINPSKEHUA W HOMHUHAJIBI
conpotuBieHui. CpaBHUTE pacUeTHbIE 3HAYEHHUSI C U3MEPEHHBIMH.

4. CyMMHpPOBaHHE MTEPEMEHHBIX HAIIPSKEHUN



Ucnonsiyercs cxema cymmaropa. OnHo u3 compoTtuBiieHMd R1 umm R2
YMEHBIIAETCS WA YBEJIMYMBAECTCS BABOE (Vi1 YMEHBLIEHUS BJBOE MOXKHO
MOAKIIIOUYNUTh MapaJuIeIbHO JBA pe3ucTopa HOMUHAIOM 4,7 KOM, Uil yBEIUYEHUS
MO>KHO MOAKITIOYUTH pe3ucTop 10 kOm).

Ha o00a BXOIHBIX CONMPOTHUBICHUS TMOJACTCA IEPEMEHHOE HaNpsHKEHHE
npsIMOYTOJIbHOM (opmbl yacToToit 1 kI'1, ammumtynoit 2 B.

Bpluncinure aMIuMTyqy BBIXOJHOTO HampspkeHUss UBBIX IO M3BECTHOU
aMIUTUTY[€ BXOJHOTO HAMNpsDKEHUST W HOMHUHAJIaM COINPOTUBIICHUNM CXEMBI.
N3mepbTe aMIuiuTyay BBIXOJHOTO HampsbkeHus ocuusuiorpadom (Oscilloscope)
un myastuMerpoMm (Digital Multimeter). CpaBHuTe pacueTHOE 3HAUYEHHE C
U3MEPEHHBIM.

Ecim momath Ha 00a BXOJHBIX CONPOTHBICHUS ycwmtens (puc. 4)
NEepEeMEHHbIC  HANPSOKEHUS  OJMHAKOBOM  (OpMBI M aMIUIMTYAbI, HO
IPOTUBOIONOKHON (a3bl (caBur ¢a3z 180°), ToO OHM AOHKHBI CKOMIIEHCHPOBATH
JpYT Ipyra, U Ha BBIXOJE YCWIMTENS HAMpPSHKEHUE JOJDKHO OBITh MUHUMAJIHHBIM.
JJ1s TpOBEPKHU ATOTO MOJIOKEHUSI COOEPUTE COOTBETCTBYIOIIYIO CXEMY.

B »stoit cxeme koadduuuent ycwienuss nepBoro OY 3amaH paBHBIM
CAMHHUIIE, YTO 0OCCIICUNBAET PABEHCTBO aMILUIUTY I HAIIPSKEHUHN, MPUXOISIIUX Ha
conpotuBieHuss R2, R3. B cBow ouepenb, xKodDPUIHUEHTHI YCUIEHUS OSTUX
HarnpsbkeHuil BTopeiM OV 3a/1aHbl OJJMHAKOBBIMU. BceeAcTBHE 3TOr0 BBIXOIHOE
HaIpsHKEHUE T0JHKHO OBITh OJIM3KO K HYJIIO.

Ecim B kommuekre pAeramed HET HYXKHOIO 4HCiIa CONPOTUBIICHUU
HomMuHasioM 4,7 kOM, To nnsa mnepBoro OV MOXHO B34Th JtOObIE JBa
COMPOTHUBJIEHUS onHakoBoro HomuHana (R1=Rocl), a qist BTOporo — HOMUHAIBI
R2 n R3 Takke IOKHEI COBIIAIATE.

[TonaliTe Ha BXOJ MEPEMEHHOE HANPSKEHUE aMIUIMTYJ0M 2 B u yacTtoToii
1 xI'n cunycoupanbHoi GopMel. [IponabnioaiiTe HaNpsHKEHUE HA BBIXOJIE CXEMBbI
npu momomu ocuwuiorpada. M3mepbre XapaKTepUCTUKH 3TOTO HAMPSHIKEHUS.
[Iponenanite 5TH HAEHUCTBUS TaKXKE€ C BXOJHBIM CHUTHAJIOM TPEYTrOJbHOM U
MPSIMOYTOJIbHON (DOPMBL.

5. MHurerparop na OY

CobGeputre cxemy wuHTerpatopa. I[lomaiite Ha BXOJ CXEMBl CHUTHAI
pSMOYTOJIBHON (Gopmbl ammututyaoi (1,5+2) B, wacroroit 1 kI'l ¢ reHepartopa.
Onpenenure MO OCUMIUIONPAMME CPEIHIOID CKOPOCTh HW3MEHEHHSI BBIXOJHOTO
HanpspkeHus. M3MmepbTe aMIUIUTYAy BBIXOAHOTO HampspDKeHus. 3adukcupyirte

dbopMy U XapaKTEPUCTUKHN BBIXOHOTO CUTHAIA CKPUHIIIOTOM OCIIAIIIOTPAMMBI.



YcraHoBUTe aMILIUTYAQy TeHepatopa paBHou (0,5+1) B. Ompenenute 1o
OCIMJIIOTPAMME  CPEAHIOKD CKOPOCTh HM3MEHEHUS BBIXOJHOTO HANPSHKCHUS.
W3mepbTe aMIUIMTYLy BBIXOJHOrO HampspkeHus. CpaBHUTE OCHUILIOTPAMMY
BBIXO/IHOTO HAIPSKEHUS C MTOTYYEHHOW JJIs MPEBIAYIIETO 3HAUCHUS HAPSHKEHUS
reHeparopa.

YMEHBIIUTE 3HAYCHUE COMPOTUBIICHUS Ha BXxoje /10 (1+5) kOM, ycTaHOBHUTE
NEPBOHAYAIBHYIO aMIUIMTYJy HalpsDKeHUsT Ha reHepartope. Ompenenure 1o
OCIIMJIOTPAMME CPEAHIOKD CKOPOCTh HM3MEHEHUS BBIXOJHOTO HANPSHKCHUS.
CpaBHHTE OCIIMILIOTPAMMY BBIXOAHOTO HANPSKEHUS C IEPBOHAYAIBHOM.

VYBenmnubTe €MKOCTh KoHaeHcaTopa g0 0,02 Mx®. Onpenenure 10
OCLIJJIOTPaMME  CPEJHIOI0 CKOPOCTh HW3MEHEHUS BBIXOJAHOIO HaIpPsHKEHUS.
CpaBHUTE OCIUILIOrPAaMMY BBIXOJIHOTO HAMPSKEHUS C IEPBOHAYAIBHOM.

VYcraHoBUTE mNEepBOHAYalIbHBIE MApPAMETPBl CXEMBbI, MOTOM OTKIIOYHUTE
OonblIoe  CTaOMIM3UPYIOLIEE COMPOTHUBIECHUE B LENU OOpaTHOW  CBS3M.
[IponaOmrogaiite (opMy BBIXOJHOTO CUTHAJA. 3a(UKCUPYUTE CKPUHILIOTOM.

JIns TMepBOHAYAIBHBIX MApaMETPOB CXEMBI OINPEIEIUTE TMOCTOSHHYIO
BPEMEHU MHTErPaTopa U €ro 4acToTy cpe3a Kak puiabTpa HUKHUX yacToT (DHY).

YMeHbIIaliTeé 4YacTOTy BXOJHOIO CHUTHaJIa J0 TeX IMop, Moka ¢dopma
BBIXOJITHOTO CHIHaja HE CTaHET NPHUOJU3UTENBHO IMOX0XKa Ha (QOopMy BXOJTHOTO
(Toke cTaHeT mpsMOyroyibHOM). Ha 3Toil uacToTe HWHTErpatop TepsieT CBOH
CBOMCTBa IO OTHOUICHUIO K MPSAMOYTOJIbHOMY CHUTHaNy (3HayuTeNbHAas 4YacTb
CIIEKTpa CUTHAJIA TIoMaaaeT B nojocy npomyckanus GHY).

BoccranoBute nepBoHavalbHbIE TAPAMETPHI CXEMbl, aMIUIUTYy H YacTOTY
CUTHaJIa. Y CTaHOBUTE TPEYroibHYyI0 (opmMmy curHana. [IponabmitogaiiTte curan Ha
BbIxozie. [IponenaiTe To ke camoe I CHHYCOUIaJIbHOIO CUTHAJIA.

6. Hduddepenmumarop na OY

Cobepute cxemy auddepenimaropa.

C reHeparopa Ha BXOJl CXEMbI MOJAWUTE CHUTHAJI TPEYroJbHOU (HOPMBI
ammuutynoi (1+2) B. YUacrory B npenenax (0+5) kI'11 nogdepure Takum odopa3om,
yTOOBl HA BBIXOAEC OBLI CHUTHAT NPUOJU3UTEIBHO TMPSMOYTOJBHONW (OPMBL.
3adukcupyiiTe CKpUHIIOTOM. PaccumTaiiTe CKOpPOCTh HW3MEHEHUS BXOJHOTO
HanpspkeHusi. [lo HaliileHHOMY 3HA4YeHWI0 W 33JaHHBIM TMapaMeTpaM CXEMbI
paccuMTaiiTe aMIUIMTYJy BBIXOJHOTO HampsbkeHus ((popmyna mnpuBeneHa B
TeopeTudeckoi yactu). [lo ocuumiorpaMMe OonpeAeuTe aMIUIMTYy BBIXOJHOTO
HanpspkeHusl. CpaBHUTE U3MEPEHHOE 3HAYEHUE C PACUETHBIM.

YBenuubTe 4YACTOTy TeHepaTopa BABoe. lloBropute wu3MepeHus u

BbluncieHus. CpaBHUTE OCHMILJIOTPAMMY C HCXOJHOM.



BoccranoButre — HayalbHYyH0 ~— 4acTOTy  [EHEpaTropa, a  BEJIUYHMHY
CONPOTHUBJIEHUS B IIeMU 00paTHOM CBA3M yBenuubTe BABOE. [loBTOpUTE M3MepeHus
U BeluucieHusa. CpaBHUTE OCLMIIIIOTPAMMY C UCXOJIHOM.

BoccraHoBuTe NEpBOHAYaIbHOE 3HAYEHUE COINPOTHUBIICHMS, BEIUYUHY
€MKOCTH KOHJEHCATOpa yBeandbTe BJBOE. [10BTOpUTE U3MEPEHUS U BHIYMCIICHUS.
CpaBHHTE OCIIUILTIOTPAMMY C HCXOAHOM.

JUis TnepBOHAYaAIbHBIX [APaMETPOB CXEMbl ONPEIEIUTE YacTOTy Ccpe3a
mudepennmnaropa kak GuibTpa Beicokux gactoT (PBY).

VYBenuuuBaiTe 4acToTy 10 T€X MOp, NMoKa (hopmMa BBIXOJHOIO CHUTHANIA HE
CTaHEeT NPUOIU3UTEIBHO MOX0Ka Ha (OpMy BXOIAHOTrO (CTaHET TpeyroyibHoM). Ha
3TOM yacTtoTe AuQQepeHuuaTop TepsSeT CBOM CBOMCTBA IO OTHOIICHHIO K
TPEYroJbHOMY CHUTHaJly (BCE€ WJIM IOYTH BCE KOMIIOHEHTHI CHTHAla MOIMAJalT B
nosnocy nponyckanus ®BY).

BoccraHoBrTE NepBOHAYAIBHBIE MTAPaAaMETPBl CXEMBI M BXOJHOIO CHUTHAJA.
VYcranoBuTe mNpsAMOYrosibHyr0 (opmy BxojaHOro curHana. IIponaOmronaiite
ocLuJIorpaMmy Ha Bbixozie nuddepennuartopa. [Iponenaiite To ke camoe s
CUHYCOUJAIBHOTO CUTHAJIA.



3ajanne HA KYpPCOBYIO padoTy

OCHOBHOHM 1I€NIbI0 KYpPCOBOTO MPOEKTUPOBAHMS SBIISCTCS MPUOOpETEHHE
HABBIKOB OOOCHOBaHUSI BbIOOpA CTPYKTYPHOH CXEMbI YCHJIMTENS, 3JIEMEHTOB U
y3J10B, YIOBJIETBOPSIOIIMX 3a/JaHHBIM TpeOOBaHMUSIM Ha YCWIHTEIb B LEJIOM,
pacyeToB OTAEIBHBIX KacKaJoB, pabOThl €O CHOPAaBOYHOW M HOPMATUBHOU
JIATEPATYPOHU.

3ajaHue Ha [OPOEKTUPOBAHHWE COAEPKHUT TpPU  3aJadyM, COIJIACHO
WHIMBUIYyaIbHOMY BapuaHTy. BrIOOp KOHKPETHOTO BapuaHTa MPOU3BOAMUTCA IO
nocieHuM IudpamMm HoMepa 3aueTHor KHUXKHU, rae N1 — mpenmocnenusis uudpa
HOMEpa 3a4eTHOM KHIKKHU, N2 — mocneusis.

3amava 1
[IpousBecTH aHaIM3 CTATUYECKOTO U JAUHAMHUYECKOTO PEKHUMOB PabOTHI
Kackaja ¢ 00ImmM SMUTTEPOM (puc.l) mpu ucxoaHbIX HaHHbIX (Taoum.1).

Puc.1. Kackao c oowum smummepom

HcxonHble 1aHHBIE Tabmuma 1
BapuanT | [TapameTpsl 371EMEHTOB CXEMBI
(N2) E,, R1, R2, Rx, R,, Tpanszuctop
B kKOm kKOm kKOm kKOm
1 9 22 2 1 0.2 I'T320A
2 9 24 3 15 0.5 KT312A
3 10 22 3 1 0.3 KT312b
4 10 27 3 1.0 0.2 KT301
5 12 15 3 1 0.5 I'T322B
6 12 22 2 1 0.2 I'T305A
7 15 27 3 1 0.3 I'T321A
8 15 13 2 15 0,5 KT315A
9 18 16 2 15 0.5 KT339I"
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I[OHOJIHI/ITCJ'H)HBIC JAaHHBIC:

- conpoTtuBiieHne ncrounrka curfana Ry = 100-N1 Ow;

- conmpoTuBIieHue Harpy3ku kackaga Ry = 1:N1 kOwm;

- eMkocTh Harpy3ku Cy= 100-N1 n®.

[To mapameTpaM cxembl Kackaja ¢ OOIIMM 3MUTTEPOM:

1. Onpenennuthy CTaTHYECKUE MapaMeTpbl Kackaga € OOMIMM 3MUTTEPOM:
TOKU KoyuiekTtopa Iy, u 6a3bl lg, B pabodueit Touke, TpeOyemMblii U (pakTHUECKHIA
K03 PULIMEHTH! TEMIIEpaTypHOU cTabmin3anuu kackaaa npu Tpes = 60 °C.

2. OHpGI[CJII/ITB AUHAMHUYCCKHUC ITapaMCTPbI KaCKa/da:

- ko3¢ dunmeHTsl yeunenus no HanpsbkeHuto Ko, Toky Ki u momrnoctu Ky,
- ckBo3HOM Koahuiment ycunenus K, = Ky Ko,

- BBIXOHOE HarpspKkeHue HACKIIECHHUS Upyxmax B Upxmax;

- emkoctu konjaeHcatopos Ci, Cp, C, npu F; = 50-N1 I'ny;

- JMana3oH yCWIMBaeMbIX yactoT AF

YaCTOTHBIX UCKakeHUMM, = M= 3 nb;

= Fy—Fy mpu kosddunuenrax

3. OHpCIIeJIHTI) 3HA4YCHHA BXOAHOI'O MW BBIXOAHOI'O COHpOTHBHeHHﬁ,

kod(pdunreHTa yCHJICHHS TpPH OTKIIOYECHWH EMKOCTH KOHJIEHcaTtopa B IIENHU

AMUTTEpA.

4. Tloka3aTh U3MEHEHUE BBHICIICH YaCTOThI YCHIJICHHS TIPU BBEJCHUH MPOCTOM

BBICOKOYACTOTHOU Koppekuuu ¢ L, = 40-N2 mMk['H.

5. OmnpenenuTs napameTpbl

BBIXOZIHOI'0O HMIIYJIBCHOI'O CHUT'HAlla IIpH

JUTUTEILHOCTH BXOJHOTO uMItyibca ty, = 101, (Ty — MOCTOSIHHAs BPEMEHU HHU3KHUX

4acTOT Kackaja).

CnpaBouHbI€ MApaMETPbl TPAH3UCTOPOB Tabnuma 2
Tpanzucrop | hy; Fi,, MI'p | Cy, nd Toc, TIC l60, MKA | Uzon, B
KT301 20-60 30 10 2000 10 20
['T305A 25-80 140 7 500 4 15
KT312A 10-100 80 3) 500 10 20
KT312b 25-100 120 3) 500 10 35
KT315A 20-90 250 7 300 1 20
I'T320A 20-80 80 8 600 10 12
I'T321A 20-60 60 80 600 500 50
['T322B 20-70 50 2,5 200 4 15
KT339T 40-120 250 2 100 1 25
KT361B 20-90 250 7 500 1 60




3amaya 2
Br1Opath TpaH3WCTOPHI, HAMpPSHKCHUE MHTAHUS W PAaCCYUTATh OCHOBHBIC
napameTpbl BBIXOJHOTO Kackajga (puc.3), 0O€eCleYuBaIOIIEr0 OTIaBAEMYIO
MomHocTh Py = 1:N1 Bt Ha Harpy3ke Ry = 4:N2 Owm, paGoTaroiiero B Juarna3oHe
gactoT Af = (100-20000)-N2 I't mpu ko3¢ GUIIHEHTE YACTOTHBIX UCKaXEHHH M =
3 nb. Iloctpouts 3aBUCHUMOCTH OTaaBaeMon P, u morpebisiemoit MomrHocTH P,
Kackajia OT ypPOBHS BXOJHOI'O CUTHAJA.
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Puc.2. Ycunumeno mownocmu

3agaua 3
PaccuutaTh Ha  OCHOBE  ONEPALMOHHOTO  YCWIMTENS  TE€HEpAaTop
rapMOHUYECKUX CHUTHANOB (puc.4) ¢ yactoroi reHepanuu F, = 1-N2 xl'm, R,;=1-N2
KOM.
[Ipumeuanue. ns nedetHoir N1 yacToTHO-3aBUcHMas Lienb — MOCT BuHa,
st N1 getHOM — IBOMHON «T» MOCT.

Roc R2
R1
E1 b 3
2 Ugnix
Uprz
R3 R4
}2%_ K5 __| c2
Rz | 1 R5 |03

Puc.3. I'enepamopwi ecapmonuueckux konrebauuii

ITosscuuTenbHAA 3aNIMCKa K KypCOBOMY ITPOEKTY JOJKHA COAEPXKATh:

- TUTYJIbHBIM JIUCT;

- COJIepKaHUE;

- TEXHUYECKOE 3a/1aHMUE;

- DJIEKTPUYECKUN pacyeT MPUHLIUINAIBHBIX CXEM 3aJaHHBIX YCTPOUCTB;
- BBIBOJIbI 110 IIPOU3BEIECHHBIM pacyeram;



- CITUCOK HCTIOJIH30BaHHOW JIUTEPATYPHI.

[TosicHuTenbHass 3amucKa BBINOJHSAETCS coryiacHO TpeboBaHusiM ['OCT
2.105-95 wa onmHout ctopoHe mmcra ¢dopmara A4 (210 x 197 mm). Tekct
MOSICHUTEIPHOW ~ 3allUCKM  JOJDKEH COCTOATh M3  Pa3/elioB, CHA0XCHHBIX
3aroJIOBKaMt B COOTBETCTBHUH C COJICPIKAHUEM.

B TekcT kaxmoro paszena BKIOYACTCS NPUHIMIIHATBHAS — CXeMa
PacCCUUTHIBAEMOTO KacKaja U COOTBETCTBYIOIINE XapaKTEPUCTUKH TPAH3UCTOPOB C
HEOOXOTUMBIMU TTOCTPOCHUSIMH.

B Tekcre 3amuckuM yKa3bIBAIOTCS CCBUIKM Ha JIUTEPATypy, U3 KOTOPOM
UCIIONIB3YETCSl METO/ pacueTa JAaHHOTO Kackaja MM OTJEIBHOTO 3JIEMEHTA CXEMBI.



