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I. PaGouasi mporpaMma nepecMOTpeHA Ha 3aceJaHUH JieNapTaMeHTAa:

[IpoTokoa OT « » 20 r. Ne
JlupekTop nenapTaMeHTa JIeKTPOHUKHU, TEIEKOMMYHHUKAIUU 1

PUOOPOCTPOCHUS

(moamuck) (1.0. damunms)

I1. Pabouasi nporpaMma nepecMoTpeHa Ha 3acelaHMU Kadeapbl:

[TpoTokoma oT « » 20 r. Ne

JupexTop nenapTamMeHTa 3JIeKTPOHUKH, TEICKOMMYHUKAIIUU U TPUOOPOCTPOCHUS

(mojmuce) (U.0. ®amunus)



AHHOTAIUA

PabGouass mporpamma mpegHa3HaueHa A CTYJEHTOB 3  Kypca
cneruanbHOoCcTH «MHPOKOMMYHUKAITMOHHBIC TEXHOJOTHUM W CHCTEMBI CBSI3UY,
00I1[ast TPYA0EMKOCTb AUCIHMILINHBI 5 3aueTHbIX eaunuil (180 gacos).

Y4eOHBIM TUTAHOM mMpeaycMoTpeHbl Jekuuu (36 yac.), jJabopaTopHbIe
pabotel (36 uac.), mpaktudeckue 3aHsATHS (18 wac.), camocrosTenbHas paboTa
crynenta (90 gac., B Tom yncie 36 4ac. Ha MOJATOTOBKY K 3K3aMeHy). Jucuurinna
«CXeMOTeXHUKA CHUCTEM PaTUOCBS3M» BXOIUT B 0A30BYIO YACTh IUKJIA TACIIATIIINH
o0Opa3oBaTeasLHOM MPOTpaMMBI, peaTu3yeTcs Ha 3-M Kypce, B 5-M cemecTpe.

Heas - QopmupoBaHue y CTYIEHTOB IMPEACTABICHUS O CXEMOTEXHHUKE
aHAJIOTOBBIX JJICKTPOHHBIX YCTPOMCTB, PSKUMaX padOTHl aKTHUBHBIX JIEMEHTOB —
OUMOJNSIPHBIX M TIOJEBBIX TPAH3UCTOPOB, OCHOBHBIX CXE€MaX TIOCTPOCHUS
yCWJINTENEH, TEHEpaTOpOB TapMOHUYECKUX W HETapMOHUYECKUX KOJIeOaHUiA,
CXeMaxX Ha ONEPAlMOHHBIX YCHJIUTEISIX, METOAWKAX pacdeTa dJICMEHTOB
MPUHITUITHATBHBIX CXEM YCUIIUTEIIbHBIX KaCKaJI0B.

3axayu:

® OCBOCHHE TMPHUHIUIIOB TOCTPOCHUS AHAJIOTOBBIX DJEKTPOHHBIX CXEM:
YCWJIMTENbHBIX KAaCcKaJOB, aKTHBHBIX (GUIBTPOB, MpeoOpazoBaTeieii u
TE€HEPATOPOB CHTHAJIOB,

® U3YYCHHUE CXEMOTCXHHKH (PYHKIIMOHAIBHBIX YCTPOMCTB HAa OCHOBE

OTIEPAIMOHHBIX YCHIIUTEIICH;

e (opmupoBaHHE 3HAHWI, HABBIKOB U YMCHHH, IMO3BOJISIOIINX OCYIICCTBIIATH

CXEMOTEXHUYCCKOE MPOCKTUPOBAHUE YCHIIUTEIBHBIX YCTPONCTB;

® OCBOCHHE TMPUHIIMIIOB pacueTa MNPUHIUMUAIBHBIX CXEM TEHEpaTopoB U

YCUIIUTENEH;

® TIOJyYeHUE HABBIKOB CXEMOTEXHMUYECKOTO MOJCIUPOBAHUS Pa3TUIHBIX

YCTPOMCTB B makere Multisim.



® TIOJIy4YCHHE HABBIKOB MPAKTUYECKON COOPKM M aHA/IM3a MapaMETPOB CXEM,
coOMpaeMbIX Ha MAaKETHBIX IUIaTaX, C MCIOJb30BAHUEM COBPEMEHHOM
MHOTOyHKIIMOHATBHOU n3MeputenbHou craniuu NI Elvis 11+,

e cosznanue pyHAaMEHTA IJIi OCBOCHUS APYTUX AUCIHUILUIMH CIICIIUATBbHOCTH.

JIns yCcnenHoro 0CBO€Hus JaHHOW TUCIUILIAHBI CTYAEHTBI JOJKHBI U3YUYUTh
kypc «Teopernueckne OCHOBBI 3JICKTPOTEXHUKM»/«Teopusi  3IEKTPUUCCKUX
Hernen», 4To MOo3BOJUT UM MOHUMATh CIIOCOOBI TOCTPOEHUS ENel YCUITUTEIbHBIX
CXEM u TE€HEPaTOpPOB; YaCTUYHO HEO00X0IUMO 3HATh Kypc
«InexTpoHukay/«PU3N4ecKue OCHOBBI MHUKPOIJIEKTPOHUKW», YTO OOECIEeYUT
MOHMMAHUE MPUHIIUIIOB PAOOTHl PA3IMYHBIX MOJYINPOBOJHUKOBBIX MPUOOPOB,
UCIIOJB3YEMbIX B CXEMOTEXHHMYECKHX PEIICHUSIX; HEOOXOJIUMO TaKXKe MPOUTH
Kypchl «MeTpoJiorusi» u «JIEKTPOPaTMON3MEPEHUs», YTO AACT HABBIKU PaOOTHI C
U3MEPUTEIBLHBIMU ~ TpUOOpaMM W YMEHHE  aHaJU3UpPOBaTh  MOJYyYEHHBIE
pesynbrarhl. JlaHHBIM Kypc SIBIsIeTCS 0a30BbIM JUISI  OCTAJIbHBIX KYpPCOB
TEXHUYECKOU HANPABICHHOCTH, B KOTOPBIX MUCHOJB3YIOTCS IMOHATUS «YCHIUTEIDY,
«TEHEPATOpP», B YACTHOCTH, A AUCUMUIUIMH «PagmompuemHbie ycTpoHCTBa» u
«Panuorniepegaronye yCTpoucTBay.

J{nst ycremHoro u3y4eHust AUcuuIuiiabl « MHpopMaImoHHble TEXHOJIOTHN B
WHOOKOMMYHHUKAIUSAX» Y OOYy4arolmuxcsi JODKHBI  ObITh  C(HOPMHUPOBAHBI
CIEAYIOLINE TPEABAPUTEIBLHBIE KOMIIETEHLINMU:

e 3HAHWE OCHOB TEOPHUU BJIECKTPUUYECKUX LECTICH;

e YMEHHE NPOBOAUTH AHAIU3 U CUHTE3 MPOCTEUIINX JIEKTPUUECKHUX LIETIEH;

e 3HaHME (PU3UYECKUX OCHOB IJIECKTPOHUKHU;

e yMEHHME paboTaTh C MNPOCTCHIIMMHU H3MEPUTEIbHBIMH TPUOOpAMH IS
V3MEPEHUS JIEKTPUUYECKUX BEJINYNH;

e YMEHHUE OCYUIECTBJIAThH IUIAHUPOBAHUE, aHAINU3, PE(ICKCHIO, CAMOOLEHKY
CBOEH JIeATEILHOCTH,

e yMeHHE paboTaTh CO CIPABOYHOM JINTEPATYPOI, UHCTPYKIHSIMH;

e yMeHHue 0(pOopMUTH pe3ynbTaThl CBOEH JEATEIBHOCTH, MPEICTaBUTh UX Ha

COBPEMEHHOM YPOBHE;



e BIAJETh HAaBBIKAMH Pa0OTHI C PA3IMYHBIMH UCTOYHUKAMU HH(OpMALUU:
KHUTaMH, y4eOHHKaMH, CIPaBOYHUKAMHU, OIPEACTUTENSIMHU, SHUUKIONEIUIMHU,
KaTajoramu, cioBapsimMu, MIHTepHeT;

e CaMOCTOSITEIBHO HMCKaTh, U3BIEKATh, CUCTEMATU3UPOBATh, aHAIU3UPOBATH
U OTOMpaTh HEOOXOIMMYIO JUIsI pEIIeHUs Y4eOHBIX 3aad uH(opMalmio,
OpraHU30BbIBAThH, IPEOOPA30BHIBATH, COXPAHITH U MEpeIaBaTh €¢;

e BJIA/ICTh HABBIKAMU HCTOJIb30BaHUS HHPOPMAIIMOHHBIX YCTPOUCTB;

e MPUMEHATH JUIA pEIIeHus Y4eOHbIX 3a7ad  HUHPOpPMAIMOHHBIE U
TEJIeKOMMYHHUKAIIMOHHBIE TEXHOJOTHH: ayJu0 W BHJEO03aMUCh, JJIEKTPOHHYIO
nouty, IHTEepHET.

e yMeHHue paboTaTh B IpyNIe, HCKaTh U HAXOUTh KOMIIPOMHUCCHI;

e OCO3HAaHHE HAJIM4YUS ONPEAENECHHbIX TPEOOBAHMI K MPOAYKTY CBOEH
NESTEIBHOCTH.

B pesynabraTre u3ydeHUs JaHHOW JUCHUIUIMHBI Y  OOYyYaroluxcs
dbopmupyroTcs cieAymomme obuenpodeccuoHanbablie M MPodeCCUOHANIbHbBIC

KOMITETCHIIUU (DJIEMEHTHI KOMIIETEHIIUH).

Kon u Jransl GOpMHPOBAHHUA KOMIIETCHIIMH
(popmympoBka
KOMIIeTeHIIUH
I1K-5, 3Haer Crioco0bl BEIOOpa COBPEMEHHOMN 3JIEMEHTHON 0a3bl JUis
croco0eH IIOCTPOCHUS DJJIEKTPUUYECKUX YCTPOMCTB C 3aJaHHBIMHU
OCYILIECTBIIATh XapaKTepUCTUKAMU;
MOHTaX, HalaJKy, MeTtosl pacuera CXEMOTEXHUYECKUX y3JI0B
HaCTpPOHKY, MPOEKTUPYEMBIX YCTPOMCTB MJsi TE€HEpalWH, YCWICHUS U
PETryJIUPOBKY, 00pabOTKH ANEKTPUIECKUX CHUTHAJIOB;
ONBITHYIO  MPOBEPKY DKcrepuMeHTalbHbIE METO/IbI HCCIIeIOBaHUS
paboToCocOOHOCTH, XapaKTepUCTUK YCTPOWCTB AHAJIOTOBOM U  IU(PPOBOI
UCTIBITAHUA U Cauy B CXEMOTEXHUKH;
IKCILTyaTalIo CriocoObl  YHCIIEHHOTO  aHajM3a  XapaKTepUCTUK
COOPYKEHMH, CPENCTB AIIEKTPUYECKUX LIETIEH;
u 00opyI0BaHUs OcHOBHBIE CITOCOOBI MOMCKAa M aHaju3a CHPaBOYHON
ceTel nHpopmauu.
YmMmeer BbiOupars akTUBHBIE W TACCHBHBIE 3JEMEHTHI IS
KOHCTPYMPOBAHUS Pa3INYHBIX 3JIEKTPOHHBIX YCTPONCTB;
PaccunThiBaTh  OCHOBHBIE  Y37bl  HPOEKTHUPYEMBIX
YCTPOMCTB B 4aCTU T'€HEPALUU U YCUIICHHS 3JIEKTPUYECKUX
CUTHAJIOB;




AHanusupoBarb TEOPETUYECKU npu IIOMOIIU
MaTreMaTUYecKuX  Mojelled M Ha  TOpakTUKe ¢
HCIOJIb30BaHUEM COOTBETCTBYIOIINX HU3MEPUTEITbHBIX
MPUOOPOB PA3IMYHBIC XaPAKTEPUCTHUKH y3JI0B aHAJIOTOBOM U
1M (ppoBOI CXEMOTEXHUKH;

[IpoBOAUTH MOMCK HAYYHO-TEXHHUYECKOW HH(POPMAIIUH
10 3aJITaHHOU TEeMe.

Bnaneer

HaBbikamu cocTaBieHuss U pacyera 3IIEKTPUUYECKUX
CXEM pPa3IM4yHOr0 HA3HAYEHHUs W  MaTeMaTU4EeCKUMU
Croco0aMM OIMCaHUS OCHOBHBIX IIPOLIECCOB B HHUX Ha
OCHOBE (PM3MUECKUX 3aKOHOB;

HaBpikamu BBIOOpa METOJIOB U CPEACTB U3MEPCHUM IS
DKCIIEPUMEHTANIBHBIX ~HCCJIEIOBAHUM I1ApaMETPOB  Y3JIOB
aHAJIOTrOBOM 1 IU(POBON CXEMOTEXHUKH;

HaBbikamu MOAenMpOBaHUs ANEKTPUUECKUX CXEM JIs
reHepallMi M YCWIECHHS CHUTHAJIOB B  COBPEMEHHBIX
MIPOrpaMMHBIX MaKeTax CXEMOTEXHUYECKOTO
MOJEIINPOBAHUS;

HaBblkamm 1noucka, aHaiM3a H  CUCTEMaTHU3ALMH
HAYYHO-TEXHHYECKOH  MHPOpPMALMU TIO  KOHKPETHOH
TEMAaTHUKE UCCIICIOBAHNUS.

st bopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMM B paMKax JUCIUTIIMHBI

«CXxeMOTeXHUKA CHCTEM padruoCBA3K» IIPHUMCHANOTCA CICAYIOIIHC MCTOIbI

aKTUBHOTO/MHTEPAKTUBHOTO O0Y4YEeHUS: TPOOIEMHOE 3aHATUE, TUCKYCCHSL.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

Jleknuu (36_/ ugac.)

PA3JEJI |. OCHOBHBIE OIIPEJEJEHHUS. YCHWJIWTEJbHBIA
KACKAJl HA BUIIOJIIPHOM TPAH3UCTOPE. YCWIUTEJb HU3KOM

YACTOTBHL. PEXHUMBI
(16/__YAC.)

PABOTbBlI AKTHUBHbLBIX 3JJIEMEHTOB

Tema 1. Ycunenue curnana. OCHOBHbBIE oIpeae/IeHUs. Y CHINTEIbHBIN

kackana(3 / gac.)




Ycunenue curnHana. OCHOBHBIE —OIpPEACNICHUS. Y CUIIMTENbHBIA  KacKall.
CrpykrypHas cxema. Kiaccupukanus ycwinrene.OCHOBHBIE —II0Ka3aTeld
YCWIATENEN AIIEKTPUYECKOTO curnana.Koadpuunent nepenayn.
Jlorapudmuueckre eIUHUIBI U3MEPEHHUS — AeuuOenbl.J[nHaMuuecKuil Juamnas3oH.
Koadpounuent nonezHoro aedCTBUSA.AMIUIUTYIHO-4aCTOTHAs XapaKTEPUCTHUKA.
da30-4yacToTHas XapaKTEpUCTHKA.AMIUIMTYJHAas XapakTepucTuka. IlepexomHas

XapaKTEPHUCTHKA.

Tema 2. YcuwiureabHble KacKa/bl HA OMIOJIAPHBIX
Tpan3ucropax(3_/ uyac.)

YeunutenbHbld Kackag ¢ obOmuM smutTepoM (O3).I'paduueckuii anamus
pexuMa paboTel kackana ¢ OD.Cratvueckuit U nuHamMuyeckuil pexum.Padouas

TO‘lKa.Hpe,Z[CJIBHO AOIIYCTUMBIC ITapaMCTPhbI pa6OTBI TpaH3UuCTOpPAa.

Tema 3. OcHOBHBbIe NMOKA3aTeJld W XAPAKTEPUCTHKH YCHJINTEIbHOIO
kackazaa (3 /_ wac.)

Cucrema H-mapamerpoB Tpansucropa.Ha3BaHus mapameTpoB, COOTBETCTBUE
bu3nUecKkuM MapaMeTpaM TpaH3UCTOpa.JKBUBaJEHTHas cxeMa kackama ¢ OO B
cucteme H-mapamerpoB.Cxembl BKIIOUYEHHsS] TpaH3ucTOpoB.Cxema ¢ OOIMM
smurtepoM (0O3).Cxema ¢ obmeit 6azoii (OB).Cxema ¢ 00mMM KOJUJIEKTOPOM

(OK).Ha3HnaueHune pa3inu4HbIX CXEM, UX JICKTPUUYECKHUE apaMeTPhI.

Tema 4. Ycunurean HU3Koi yactoThl (4 /  4ac.)

[IpenBapuTenbHbIe KacKaIbl yCUICHHS. Pe3uCTUBHBIN Kackaa Ha OUTIOISPHOM
Tpan3zucrope.CxemMbl MoJauyd CMelleHuss Ha 0a3y TpanszucTtopa.Cxema ¢
buKcUpoBaHHBIM TOKOM ©0Oa3pl.CxemMa ¢ (UKCHPOBAHHBIM  IOTEHIIAATIOM
0a3bl. TeMreparypHas CTaOMIIBHOCTH
kackazga.CxempiTepMocTadbminzanuu.CxempITepMoKoMIieHcauun. ImutrepHas RC-

TEPMOCTAOUITN3AIINS.



Tema 5. MexkackagHble CBSA3M B YCHWJIUTEJNsIX. BbIXOJHBbIE KacKaabl
ycuamTteseii (3_/  4ac.)

EmkocTHas cBs3b. ] anpBaHMYECKas cBs13b. TpancopmaTopHast
CBsI3b. Y CHUIMTEIIbHBIE KaCKaJbl C TPaHC(HOPMATOPHOU CBs3BI0. BBIXOIHBIE KacKa bl
ycuauTeaein.OcoO0eHHOCTH TMOCTPOCHUS BBIXOJHBIX KacKaJoB.PeXuMbl palbOoThI

BBIXOJIHBIX KackajsioB (A, B, AB).

PA3ZJAEJI 1II. BBIXOJAHBIE KACKAJ/Ibl. OBPATHBIE CBS3U.
YCUINTEJIAN HNOCTOSHHOI'O TOKA. OIIEPAIIMOHHBIE
YCUWIUTEJIN. TEHEPATOPBI (20/ _YAC.)

Tema 6. OmHOTAKTHBIM BBIXOJHOM Kackaa. [ABYXTaKTHbIH BBIXOJHOM
kackana(4 / gac.)

OnHOTakTHBIA ~ BBIXOJAHOW  Kackaa.Cxema,  OCHOBHBIE  PAacUETHBIC
cooTHomienus. I 'paduyeckuii aHanmu3 paboOThl Kackaja.AMIUIMTYIHO-4aCTOTHAs
XapakTepucThKa Kackaga.HenmocTtaTkm  ONHOTAKTHOTO — Kackajga  yCUJIEHUS

MOIIHOCTH.J|ByXTaKTHBIC BBIXOJHBIC Kackajbl.I'paduyeckoe onmucaHue MpUHIUIIA

paboThI kackana.llpenmyimecrsa JBYXTaKTHBIX KACKaJI0B nepen
OJIHOTAaKTHBIMU. PesXxMBI paboThI TPaH3UCTOPOB B JIBYXTaKTHBIX
Kackanax.Pa3onHBEPCHBIE CXEMBI IIPEJOKOHEYHBIX

kackazioB.becTpancopMaTopHble JABYXTAKTHBIE KAacKaJbl Ha KOMILIEMEHTapHBIX
TPAH3UCTOPAX.3aBUCUMOCTh PACCEMBAEMOM Ha KOJUJIEKTOPE MOIIHOCTUA OT YPOBHS

BXOJIHOTO CUTHAJIA JIJI OJHOTAKTHOW U IByXTAKTHOM CXEM.

Tema 7. O6paTHasi cBsi3b B ycmuuteJsix (4 /  gac.)

Knaccudukanms  oOpatHeix  cBa3eil.OC 1o  TOKy,  HalpsiKEHUIO,
nocJyieIoBaTebHasl, napaiensHas. Biusane obpatHoil cBsizu Ha Kod(PUIMEHT
YCUJICHUSI M BXOJHOE CONMpPOTHUBJICHHE ycunutena. OTpuiarenbHas oOpaTHas CBSI3b
(O0C). O6Gnacte mnpuMeneHus.Cxembl ycuwnuteneit ¢ OOC.OMuUTTEpHBIN

nosroputens (OII). Dnexkrpuueckue xapakrepucTuku.O0nacTb MNPUMEHEHUS



OIl.Bmussane OOC Ha HenuHEHHbIE W YacTOTHbIE HCKaxeHus.IlapazuTHble

oOpaTHbIE CBSI3U M CIOCOOBI UX YCTPAHEHUS.

Tema 8. YcuauTem mocTOSTHHOro Toka (4 /  4ac.)

Ocobennoctu  mnoctpoenus YIIT.PaznoBugnoctn VYIIT.VIIT mnpsmoro
ycuienus. Pacuernele cootHomenus.JIpeid nyns.bamancuaeie cxemsr VYIIT.
PacueTHble COOTHOLIEHUS.AMIUIUTY/IHAs XapaKTEPUCTHUKAa OaJlaHCHOW CXEMBbI
VIIT.Cxema nquddepennmansaoro kackaaa YIIT.Ycunurenu mocTosHHOTO TOKa €
npeoOpazoBanueM. biiok-cxema VIIT c npeoOpa3oBaHUEM. Bunsl

MOyISUMK. JJnOAHBIE M TPAH3UCTOPHBIE MOAYJIATOPHL. [[eMOTy A TOPEI.

Tema 9. Onepanuonnbie ycuantean (4 /  4ac.)

OV xak VIIT. Ocobennoctu OVY.MuBepTupytomuii ycwiurens. Cxema.
BeiBon  ocHOoBHOro  cootHomieHus.Cxema  cinoxenuss  (cymmarop).Cxema
WHTETPUPOBAHUS (uaterpatop).Cxema b depeHrpoBaHus
(muddepenmnuarop).OnepanioHHbIe  yCUIWTEIN HA JUHEHHBIX WHTETPATbHBIX
MHKpPOCXEMax (MMC).OnnokackaaHbII g depeHuranbHbIN
yewurens. Jlubdepenumansupiii - yecwmrens  KI1VT221.  Cxema. [lpunnun
paboT1hl. OniepaliMoHHbII YCUIIUTEND K1YT401A. Cxema. [TpuHumn

paboThl.OcHOBHBIE TapameTpsl OY.

Tema 10. I'enepaTopsl (4 /  4ac.)

['eneparopsel CUHYCOMTAIBHBIX konebanuii. Knaccuduxamms
redeparopoB.lIpuHniun paboTel TpaH3ucTopHoro aBroreHepartopa tumna LC.Cxema
reHepatopa. Pacuernesie cooTHomeHus.IIpuHMn  paboOThl  TPAH3UCTOPHOTO
aproreneparopa tuna RC.O6macte  npumeHeHUs.CTpyKTypHas  cxema.
[IpunnunuaneHass cxema. PacdeTHble cooTHomeHus.BekropHas aumarpamma
HalpspKeHUM  cXeMbl.I'eHeparoppl  JIMHEMHO  U3MEHSIOUIETO  HAMNPSHKEHUS

(I'JIMH).Cxema mnpocTteiiiiiero reHepatopa Ha HeoHOBOHM Jamiie.HewpeanbHOCTh



dopmbl Hanpspkenus. I JIMH wa Tpansucrope ¢ BHemHUM Bo30yxaeHueM.Cxema,

auarpaMMbl HanpsbkeHuil. MyneTuBuOpaTop. Cxema, pacuyeTHble COOTHOILICHHUS.

1. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH
KYPCA

JlaGopaTopHubie padoTsi (36/ uac.)

JlaGopaTopnasi pabora Nel. McciaeqoBanue Kackaaa npeaBapuTeIbHOTO
yCHJIeHHsl, COOPaHHOTO MO cxeMe ¢ oomuM >mMutTepom (9 /  4ac.)

1. [TonGop ¥ uU3yyeHHe TEOPETUUECKOTo Marepuana (B T.4. JEKIIMOHHOTO) 1O
TeMe JabopaTopHOIl paboTHI.

2. [ToctaHoBKa 3amad, OMpECICHHE TOPSAIKA TPOBEIACHUS J1aOOpaTOPHOMH
paboThI, BHIMOJHEHUE 3aJJaHUM MTPAKTUYECKON YacTH JTaOOpaTOPHOM padOTHI.

3. O0paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOSHHUE TPa(UKOB.

4. ®opMyaUpOBKA  OMUCATENIBHOM  4acTh, (OPMYJIHPOBKA  BBIBOJIOB,
COCTaBJICHUE OTYETA.

5. 3amura abopaTopHO pabOTHI: cllaya KPaTKOM TEOpUM MO TeMe PadoThI,
OOBSCHEHHUE HKCIIEPUMEHTATILHBIX PE3yJbTAaTOB, UX BO3MOXHOTO PACXOXKICHUS C

TEOpHUEH.

JlaGopaTopuass  paGora Ne2. HccienoBaHue  CTaTHYECKHX U
ANHAMUYECKHUX MapaMeTPoB onepannoHHoro ycujuressi (9 /  gac.)

1. IToxGop ¥ M3ydYEHUE TEOPETUUECKOTO MaTepuasa (B T.4. JICKITMOHHOTO) TIO
TeMe J1abopaTopHOU pabOTHI.

2. [ToctaHoBKa 3amad4, OMpECICHHE TOPSAIKA TMPOBEICHUS J1a0OpaTOPHOMN
pabOTHI, BBITTOJTHEHUE 3aIaHUI MTPAKTUICCKOM YacTH Ja00paTOpHOM pabOThI.

3. O06paboTka pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOSHHUE TPA(UKOB.

4. @opMyIMpOBKAa  OMHCATEIBLHOW  YacTH, (OPMYJIUPOBKA  BBHIBOJIOB,

COCTAaBJICHHUEC OTYCTA.



5. 3amuTa mabopatopHOi pabOTHI: cada KpPaTKOW TEOPUU MO TeMe padoTHI,
OOBSCHEHHE DKCIIEPUMEHTAIBHBIX PE3yJbTAaTOB, KX BO3MOXHOTO PACXOXKICHUS C

TEOPUEH.

JlabopaTopnasi padora Ne3. Anaymn3 padoThbl aHAJOTOBBIX YCTPOICTB Ha
OCHOBe omepanuoHHoro ycuumredsi (9 /  4ac.)

1. ITon6op u u3ydeHue TeOPEeTHUECKOro Marepuana (B T.4. JEKIIMOHHOTO) 110
TeMe J1abopaTopHOIl pabOoTHI.

2. [locraHnoBka 3amay, ompeAesieHuEe MOpsSAKa MPOBEACHHUS J1a00paTOPHOU
paboThI, BHIMOIHEHHUE 3aJaHUI IPAKTUYECKOHN YacTh Jab0paTOpHOIl paboTHI.

3. O06paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOEHHUE TPadUKOB.

4. @opMylIMpOBKa  OMHCATEIBHOW  YacTH, (POPMYIUPOBKA  BBIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3amuTa 1ab0opaTopHOl pabOThI: cAaya KpaTKOH TEOPUHU MO TeMe padoThl,
OOBSICHEHHE HKCIEPUMEHTAJIBHBIX PE3yJIbTATOB, UX BO3MOXKHOTO PACXOXKICHUS C

TEOpHUEH.

JlaGoparopnass pab6ora Ned4. CpaBHUTEJNbHBIH aHAJIN3 YCHJIMTEIbHBIX
KACKaJ0B, COOpPaHHBIX @O cXeMaM ¢ OOIMM JMHUTTEPOM H OOLIUM
KkosiekTopoMm (9 /  wac.)

1. [ToxGop ¥ M3ydeHHE TEOPETUUECKOTO MaTepuasa (B T.4. JICKITMOHHOTO) TO
TeMe JIabopaTOpHOU PabOTHI.

2. IloctranoBka 3amay, ompeeieHue TMopsJika MPOBEICHUS JaOOpaTOPHOM
pabOTHI, BBITTOJTHEHUE 3aIaHUI MTPAKTUICCKOM YacTH Ja00paTOpHOM pabOThI.

3. O6paboTka pe3yJbTaTOB AKCIIEPUMEHTA, TIOCTPOCHUE TPaPUKOB.

4. opmynupoBKa  OMUCATENHHOM  4acTH, (OPMYIHUPOBKA  BBIBOJOB,
COCTaBJICHUE OTYETA.

5. 3amura abopaTopHOM pabOTHI: clladya KPaTKOM TEOpHUH IO TeMe PaboThI,
OOBSCHEHHE DKCIIEPUMEHTATIBLHBIX PE3yJbTAaTOB, HX BO3MOXHOTO PACXOXKICHUS C

TEOPUEH.



IpakTnyeckne 3anaTusn(18/ wac.)

IIpakTnueckoe 3ansaTue Nel. AHaaM3  NOPOCTBIX CXeM  Ha
MOJIYNPOBOAHHKOBBIX JHOAAX Pa3IHYHOro HazHavyeHusi(l / w4ac.)

1. Cxembl genuTeselt ¢ MpUMEHEHUEM JTUO0B, CTAOMIMTPOHOB B Pa3IUYHBIX
BKJIIOUCHHAX.

2. OMHOMIONYNEPUOAHBIM W JBYXIOJYIIEPUOAHBIM  BBITIPSAMHUTEIH  Ha
Ka4eCTBEHHOM YPOBHE

3. OrpannunTeny Ha AUOaX. Pa3mudHbIe CXEMBI.

4, ITapajienbHOE M TIOCJIEIOBATEIBPHOE BKJIFOYEHUE JIHOJIOB, CBETOJIHMOIOB.

Pacuer nutanus u KI1[Icxem Ha cBeTO1MOaX (CBETOAMOIHOM JICHTHI).

IIpakTnueckoe 3ansatue Ne2. IIpocreilmii ycwjiuTe/b HA TPaH3UCTOPe
0e3 nenei cMemenns (2_/_ 4ac.)

1. Yeunutenb NOCTOSHHOTO TOKa Ha TPaH3UCTOpPE IO CXeMe € O00LuM
AMUTTEPOM (0€3 pa3deNUTENbHbIX €MKocTed W uened cmenieHus). OCHOBHbIE
BBIDOKEHMSI, AaMIUIMTYJHAs  XapakTepucTuka (Bxon-Bbixon). Kackang Ha
TPAH3UCTOPE KAaK HHBEPTOP U KaK JICKTPOHHBIN KIIFOY.

2. [Ipocreiimmii yCUIUTENb HU3KOW YaCTOTHI (€CTh pa3/ienuTeIbHbIe EMKOCTH,
HO HeT ueme cmemnienus). [lokazaTe Bua BBIXOAHOTO curHajia.HeoOxomaumas
MOIU(DUKALIUASI CXEMBI, YTOOBl YCHJIMTENh KOPPEKTHO 3apaldoTai: CTal yCHIMBATH
00¢€ MOJIyBOJIHBI BXOJIHOTO CUTHAJA.

3. Yeunutens ¢ 1ensMu cMeieHus. Bua HanpsokeHuid B pa3iMYHbIX TOYKAX
(10 BXOOHOHM pa3ienuTenbHOM €MKOCTH, Ha 0a3e TpaH3UCTOpa, Ha KOJJIEKTOpPE

TPAH3UCTOPA, MOCIE BBIXOIHOW Pa3/IeIUTEIbHON EMKOCTH).

IIpakTuueckoe 3ansaTme Ne3. CnocoObl 3ajaHusi pekuMa PpadoThl

YCHJIHNTEIbHBIX YJieMeHTOB (1 /  wac.)



1. CmocoObl  3amaHusl LEMed CMEIIEHUs OWIONSIPHBIX TPAH3UCTOPOB!
¢bukcupoBaHHBII TOK 0a3bl, (PUKCHPOBAHHBIK TOK 0a3bl (CTAOMIM3HpPOBaHHAS
cxema), GUKCUPOBAHHBIN MTOTEHIIUAI 0a3bl.

2. [IpuOnu3uTenbHbIE pacyeTHBIE COOTHOLIEHHS BO BeeX ciaydasx. [Ipumepsr
pacudera CONpOTUBIIEHUH 110 3aJaHHBIM TOKAaM U Ap. IapaMeTpaM.

3. Cnoco0 3a7aHusl aBTOMATUYECKOTO CMEUIEHMs JUId JIaMIl M IOJIEBBIX
TpaH3ucTOpoB. HezaBucumoe cmerienue.

4. T'paHuIIbl MPUMEHUMOCTH KaXJI0T0 U3 CIIOCOOOB.

IpakTHyeckoe 3anaTue Ned.OopaTHasi CBsA3b B ycumauTeasx (2 /  4ac.)

1. [Tonsitue 0OpaTHOM CBSI3M B YyCWIMTENSAX. BbIpaxkeHuwe uisi pacudera
ko3P dulIeHTa YCUIICHUS C LIETbI0 0OpAaTHON CBSI3H.

2. [IpaBuna ompeneneHusi Bujga oOpaTtHOM cBs3u. [Ipocrelimue mpuMepbl
OTIpeJIeIICHHs BUa OOPATHON CBA3H.

3.Kak Bmmser Tunm oOpaTHOW CBSI3M Ha pa3IUYHbIE MapaMeTphI
YCWJIMTEIBHOTO Kackaja (Kod(hOUIIMEHT YCHJICHUS M0 HANpPsDKEHHUIO, BXOJHOE U

BBIXOJHOC COHpOTHBJ’I@HI/IH).

IIpakTnueckoe 3ansaTue NeS. IlpyHuun padoTsbl YCHJINTEIBHOT0 KACKAAa
(2_/__uac.)

1. ITpunHIIMT pabOTH yCHIIUTEIHLHOTO KacKaaa.

2. I[locTtpoenue paboueil TOUKM Ha BXOAHBIX U BbIXOAHBIX BAX. YpaBHeHus
JIJ1S1 BXOJJHOM M BBIXOJHOM IIETICH.

3. CraTuveckasi 1 JUHAMUYECKas TMHUU HATPy3KH.

4. HenvHellHbIE UCKAXKECHUS.

IIpakTHyeckoe 3ansitue Ne6. Biausinue HOMHHAJIOB 3JIEMEHTOB CXeMbI Ha
napaMeTpbl YCHJIHTEIBLHOr0 Kackana (2 /  Jac.)
1. Pemenue 3aJay: onpeereHue K03 (UIIUEHTOB YCUJICHUS

MHOT'OKAaCKaJIHBIX CXEM C 3a/laHHBIMU I1apaMETpaMu 06paTHOﬁ CBA3U.



2. Brniusinue conpoTHBIICHUN U €MKOCTEH Ha MOJIOXKeHHe padouell TOUKH U Ha
HaIlpsDKEHUE  HACBILEHHS (MakCHMaJIbHOE HANpPSHKEHHWE, KOTOPOE MOKHO
IOJIyYUTh Ha BBIXOJE YCUIIUTENS).

3. OmnpeneneHue THIa 0OPATHOM CBSA3U B OOJIEE CIIOKHBIX CITydasx.

IIpakTuyeckoe 3ansiTue  Ne/.  AJropurM  pacyera  Kackajaa
NpeIBAPUTEILHOT0 YCUJIEHUs HA OUIOJIsIpHOM TpaH3ucTope (2 /  4ac.)

1. Anroputm pacueTa Kackajia MpeaBapUTEeIIbHOTO YCUIICHHUS.

2. OnpenenenneRxk, 3amanne HaNpsHKEHUS MMTAHUS U BBIOOP paboyeii TOUKH.

3. OmpenenenneR>.  Omnpenenenne  koddduimeHTa  TEMIEpaTypHOI
crabmim3anuu, HaxoxaeHueRO, namee R1, R2.

4. OnpeneneHue eMKOCTEN KOHIEHCATOPOB sl ooecriedeHuss MH.

5. [IpoBepka3HaueHus MB Ha BEpXHEH YaCTOTE YCUIICHHUS.

6. Onpenenennie KO3PGUIUEHTOB YCUICHHUS.

7. IlocTpoeHne TMHUH HATPY3KH.

8. [IpuMepHBIii TOPATIOK BCEX HOMHHAJIOB B MPAKTUYECKHX CXEMax

YCHHHTCHCﬁ Ha MaJIOMOIIHBIX BBICOKOYACTOTHBIX TPAH3UCTOPAX.

IIpakTnueckoe 3ansaTue Ne8. BiusiHue 3/ieMEHTOB CXeMbl HA YaCTOTHbIE
U THHAMUYECKHe XapaKTepuCTUKN Kackaaa (2_/ _uac.)

1. Peuienue 3a1a4 Ha ONpeACIICHUE TUIOIAIA YCUIICHUS.

2. Bun 3aBucumoctd MH, MB OT pa3jiu4HBIX CONPOTUBICHHUM, €MKOCTEH,
WHIYKTUBHOCTHU TpaHchopMaTopa u mp.

3. Kak w3Mmensercs ¢opma wuMOyabca TMPU UIMEHEHHH Pa3IMYHBIX
MapaMeTPOB CXEMBI.

4. PemieHue 3a7a4 Ha IMHAMUAYECKUIN JUANa30H YCUIIUTEIIS.

IIpakTuyeckoe 3aHsiTue Ne9. AHAJOroBble CXeMbl HA ONEPALMOHHBIX
yeuaureasix (2_/ _4ac.)

5. [lonsTHe OIICPAIMOHHOI'O YCHUIIUTCIIA. COCTaB, Ha3HaA4YCHUC.



aMILIUTyaHas

6. [lapameTpsl ONEPALTUOHHOTO YCUIIUTENH, ero

XapaKTEPHUCTHKA.
7. Ilpocreiimye cxeMbpl Ha ONEPALMOHHBIX YCWINUTEISX, BBIBOJ HEKOTOPBIX

BBIPAKEHUU.

IIpakTuyeckoe 3ansaTue Nel0). VYcuauresb HU3KOH 4YacTOTHI Ha

ONepanMoOHHOM YCHJINTEJIe ¢ OJHOMOJSIPHBIM uTaHueM (2 /  4Jac.)
1. IMutanue ycunurens Ha OY 0T 0IHOTO UCTOYHHKA (OTHOTIOJISIPHOE).
2. Pacuer nemnei cMemeHus.
3. Pacder conpoTtuBnenuii, 3agaromux K03QGUITUCHT YCUICHHUS.
4. OnpeneneHue HEOOXOAUMBIX €MKOCTEH KOHJIEHCATOPOB /I O00ecredeHus

K03 puIIeHTa YaCTOTHBIX UCKAKEHN MH Ha HU)KHEHN 4acTOTE YCUJICHUS.

1. YYEBHO-METOANMYECKOE OBECIHEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OB YUAIOIIUXCSI

Y4ebHo-MeToaAnuecKoe oOecrieueHue CaMOCTOSITEIIbHOM paboThI

«CxemMoTexXHHuKa CHUCTCM PadIruOCBA3H»

oOydJarommxcs 10
npenacrasieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

HJIaH-Fpa(l)I/IK BBITIOJTHEHHS CAMOCTOSITSIILHOM pa6OTBI 10 AMCHUIIJIMHC, B TOM

IUCLUTLINHE

YHUCJie MPUMEPHbIE HOPMbI BPEMEHHU Ha BBITIOJIHEHUE 110 KaXKIOMY 33/IaHHIO;
XapaKTEePUCTHKA 3aJaHUW JUIsI CAMOCTOSITENbHOM padoThl OOydaroIMXca U
METOMYECKUE PEKOMEH/IAlUHU 10 UX BBIIIOJIHEHHUIO;

opOpMIICHUIO  PE3yIbhTATOB

TpC6OBaHI/I}I K MnpcacTaBJICHHUIO u

CaMOCTOSATEILHON pabOTHI;
KPUTEPHUH OIICHKHU BBITIOJHEHUS CAMOCTOSITCIIBHON PabOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

Ne Kounrposmnpyemsie Koawbl u 3Tansi OueHovHbIe cpeaCTBA
n/n pasjie/ibl / TeMbl (GopMHPOBAHNSA | TekymMii KOHTPOJIbL | MPOMEXKYTOUH
AUCHHUTLTHHBI KOMIeTeH Uit as aTTecTalHUs
1 Tema 1. Ycunenue ITK-5 3HaeT Huckyccust (YO-4) [Toprdonuo
curnana. OCHOBHBIC (TIP-8)
ONpCACTCHIA. yMeeT JlaGoparopHas [Toptdonmo
YCunuTensHbIA KacKa pabora (ITP-6) (TTP-8)
Brnazeer | JlaboparopHas [Toptdonuno
pabora (ITP-6) (TTP-8)




Tema 2. YcunurenbHbIe I1K-5 3HAET Huckyccus (YO-4) [Toptdonmo
KacKaJibl Ha OUTIONISIPHBIX (TTP-8)
TpaH3HCTOpaxX yMeeT JlaGopaTopHas [Toptdomuno
pabota (ITP-6) (TTP-8)
Bnajgeer | JlabopatopHas [Toprdommo
pa6ora (ITP-6) (TTP-8)
Tema 3. OcHOBHBIE ITK-5 3HAET Huckyccus (YO-4) [Toptdonuo
ITOKa3aTe/IH U (TTP-8)
XapaKkTepUCTHKH yMeeT JlaGoparopHast [optdomno
YCUWIMNTCIIBHOI'O KaCKaJa pa60Ta (HP_G) (HP'S)TI/IH 3
Brnageer | JlabopartopHas [Toptdonno
pabora (ITP-6) (TTP-8)
Tema 4. Ycunurenu I1K-5 3HAET Huckyccust (YO-4) [Toptdonmo
HU3KOH 9aCTOTHI (TTP-8)
yMeeT JlabopaTopHas [Toprdommo
pa6ora (I1P-6) (TTP-8)
Brnaneer | JlabopartopHas [Toprdomuo
pabora (ITP-6) (TTP-8)
Tema 5. Mexkackaaubie | ITK-5 3HAET Huckyccust (YO-4) [Toptdonmo
CBSI3H B YCHIIUTEIISX. (TTP-8)
BHXOHHHGVK&CKMH ymeeT JlaboparopHas [Toprdonuo
yenutenen pa6ora (ITP-6) (TTP-8)
Bnazeer | JlaboparopHas [Toptdonno
pabora (ITP-6) (TTP-8)
Tema 6. OgHOTaKTHBIN IK-5 3HAeT Huckyccust (YO-4) [Toprdonuo
BBIXOHOW KacKaJ. (TTP-8)
JByXTakTHEI BBIXOJHOU yMeeT JlaGoparopHas [Toptdonmo
Kackan pa6ora (ITP-6) (TTP-8)
Bnazeer | JlaboparopHas [Toptdonuno
pabora (ITP-6) (TTP-8)
Tema 7. O6parnas cBsi3b B | [IK-5 3HaeT Huckyccust (YO-4) [Toprdonuo
YCHITATEISIX (TTIP-8)
yMeeT JlabopaTopHas [Toptdonuno
pa6ora (ITP-6) (ITP-8)
Biangeer | JlaboparopHas [Toptdonmo
pabora (TTP-6) (TTIP-8)
Tema 8. Ycunurenu ITK-5 3HAeT Huckyccus (YO-4) [Toptdonmo
IIOCTOSIHHOT'O TOKa (TTP-8)
yMeeT JlabopaTopHas [Toptdonuno
pabora (ITP-6) (TTP-8)
Biangeer | JlaboparopHas [Toptdonmo
pabora (TTP-6) (TTIP-8)
Tema 9. OnepanoHHbBIC I1K-5 3HAET Huckyccus (YO-4) [Toptdonmo
YCUITUTENN (ITP-8)




yMeeT JlabGopaTopHas [Toptdonno
pabora (ITP-6) (TTP-8)
Brnazeer | JlabopartopHas [Toptdomuno
pabota (ITP-6) (TTP-8)
10 | Tema 10. I'ereparopsr I1K-5 3HAET Huckyccust (YO-4) [Moptdonmo
(TTP-8)
Ymeer JlaGopaTopHas [Toptdonuo
pabora (ITP-6) (TTP-8)
Bnajgeer | JlabopatopHas [Toprdommo
pa6ora (ITP-6) (TTP-8)

TuII0BBIE KOHTPOJIBHBIE 3a1aHUA, METOAUYECKUE MAaTEpPUAIIbI, ONPEACIIAIOIINE
OpoUeAypbl OLICHWBAHMS 3HAHWM, yMEHMM M HABBIKOB M (WJIM) OIbITa
NEeATEIbHOCTH, a TaKXe KPUTEPUM W TOKAa3aTeld, HEOOXOIUMBIE IJisi OLICHKH
3HAHWI, YMEHUH, HABBIKOB M XapaKTEpHU3YyIOIIME 3Tanbl (POPMHUPOBAHUS
KOMIIETEHIIMA B TIPOLECCE  OCBOCHHS  0Opa30BaTENbHOW  IPOrPAMMBI,
npeacrasiieHsl B [Ipunoxennn 2.

V. CHIUCOK YYEBHOM JIUTEPATYPbI U HTH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEparypa
1. BomoBuu I'.M. CxeMOTeXxHHMKAa aHAJOrOBBIX M AHAJIOTO-IU(POBBIX

AJIEKTPOHHBIX YCTPOUCTB [DnexkTpoHHbld pecypc]/ Bomosuu I'M.— Dnektpow.
TekcToBble naHHbie.— CaparoB: I[IpodoOpazoBanue, 2017.— 528 c.— Pexum

nocryma: http://www.iprbookshop.ru/64066.html

2. Mommu EJI. CxemoTexHMKa TEJIEKOMMYHHKAIIMOHHBIX YCTPOMCTB:
MIPOEKTHPOBAHNE ITUPOKOIMOIOCHBIX YCHIIMTENCH Ha OWIOSIPHBIX TpaH3UCTOpax
[DnexTponHbIi pecypc]: yaeonoe nocobue/ [omun E.JI.— 31eKTpoH. TEKCTOBBIE
nanubsie.— CapatoB: BysoBckoe oOpaszoBanme, 2020.— 69 c.— Pexxum pocrtyna:

http://www.iprbookshop.ru/90168.html

3. Tamoukun B.A. CxeMOTeXHHKa TEJIEKOMMYHUKAIIMOHHBIX YCTpPOMCTB
[OnexkTpoHHBIM pecypc]: yudeOHoe mocobue/ IT'amoukun B.A.— DnekTpoH.
TeKcTOBble JaHHble.— Camapa: IIOBOIKCKMI TOCYJapCTBEHHBI YHHBEPCUTET
TeleKoMMyHuKauuid u uHpopmaruku, 2015.— 448 c.— Pexum nocryna:

http://www.iprbookshop.ru/71888.html



http://www.iprbookshop.ru/64066.html
http://www.iprbookshop.ru/90168.html
http://www.iprbookshop.ru/71888.html

4. JlockyroB E.JI. CxeMOTeXHUMKA aHAJIOIOBBIX 3JIEKTPOHHBIX YCTPOWCTB
[DnmexkTponHBIi  pecypc]: yueOHoe mocobme/ JlockyroB E.J[.— DOnexTpos.
TeKkcToBble JaHHble.— CapatoB: By3oBckoe oOpazoBanue, 2016.— 264 c.— Pexum

nocryma: http://www.iprbookshop.ru/44037.html

5. MukymuH A.B. CxeMoOTeXHHKaA MOOMIBHBIX pPaIuOCTAHIIAMN
[DnekTpoHHbI  pecypc]: MoHorpadus/ Mukymun A.B., Cemunnn B.W.—
DOneKTpoH. TeKcToBble NaHHbIe.— HoBocuOupck: CuOUpcKuil rocyaapCTBEHHBIN
YHUBEPCUTET TeIeKOMMYHHUKauuid u wuHpopmaruku, 2016.— 288 c.— Pexum

nocryma: http://www.iprbookshop.ru/69559.html

6. Tamoukmn B.A. CxemMoTexHHKa TEIEKOMMYHUKAIIMOHHBIX YCTpPOMCTB.
Metoauueckue pazpaboTku 1o jadopaTopHsIM pabotaM. Hacts 1. CxeMoTexHuKa
aHAJIOTOBBIX DJICKTPOHHBIX YCTPOUCTB [DIEKTPOHHBIN pecypc]: yueOHoe mocooue/
lanouknn B.A.— OnekTpoH. TekcToBble naHHble.— Camapa: IloBomKckuHii
roCyapCTBEHHBIA YHUBEPCUTET TeJIEKOMMYHUKaIui u nHdopmaruku, 2016.— 402

c.— Pexxum nmoctyna: http://www.iprbookshop.ru/71887.html

JlonosHuTEILHAS JIUTEPATYypa
1. Turue, Y. IonynpoBognukoBas cxeMoTexHuka. Tom I [DnexTpoHHbII

pecypc] / Y. Turue, K. Illenk. — DnextpoH. aaH. — Mocksa : JIMK Ilpecc, 2009. —
832 c. — Pexxum moctyna: https://e.lanbook.com/book/915

2. Twurne, VY. [HonynpoBoguukoBas cxemorexHuka. Tom I [DnekTpoHHBIM
pecypc] / Y. Turne, K. lllenk. — 3nextpon. nan. — Mocksa : JIMK TIlpecc, 2009. —
942 c. — Pexxum nmocryma: https://e.lanbook.com/book/916

3. ApxunoB C.H. CxeMOTeXHHMKa TEJICKOMMYHHUKAIIMOHHBIX YCTPOUCTB
[DnexkTpoHHBIN pecypc]: yueOHO-meTtomudeckoe mocobue/ ApxunoB C.H.—
DneKTpoH. TekcToBble naHHble.— HoBocuOupck: CuOMpCKUl TOCynapCTBEHHbBIN
YHUBEPCUTET TeleKOMMYHHUKauuid u wuHpopmatuku, 2015.— 101 c.— Pexum

nocryma: http://www.iprbookshop.ru/55502.html



http://www.iprbookshop.ru/44037.html
http://www.iprbookshop.ru/69559.html
http://www.iprbookshop.ru/71887.html
https://e.lanbook.com/book/915
https://e.lanbook.com/book/916
http://www.iprbookshop.ru/55502.html

4. TaBpmnoB C.A. Cxemorexnuka. Macrep-kiacc [IIeKTpOHHBIN pecypc]/
["agpuioB C.A.— DnektpoH. TekcToBble manHbie.— CaHkT-IlerepOypr: Hayka u

Texnuka, 2016.— 384 ¢.— Pexxum moctyna: http://www.iprbookshop.ru/60659.htmi

5. ®puck B.B. Teopuss »neKTpUyYeCKMX ILEMeil, CXEMOTEXHHUKA
TE€JIEKOMMYHUKAIIMOHHBIX  YCTPOWCTB, paJUONPUEMHBIE YCTPOWCTBA CHUCTEM
MOOWJIbHOM  CBSI3W, pPAaJUONPHUEMHBIE YCTPOWCTBA CHCTEM PAJUOCBA3U U
paavogocTyna [DneKTpoHHBIA pecypc|: naboparopHslid npaktukym — III Ha
nepcoHanbHoM KommbioTepe/ @puck B.B., JlorsunoB B.B.— 31ekTpoH. TeKCTOBBIE
nanaeie.— MockBa: COJIOH-TIPECC, 2016.— 480 c.— Pexum pgocryma:
http://www.iprbookshop.ru/58233.html

6. Anexun B.A. DnekTpoHWKa W CXEMOTEXHUKA. MyInbTUMEIUNHbBIN
MPAKTUKYM C KCIOJIb30BAHUEM KOMITBIOTEPHOTO MOJEIUPOBAHUS B MPOrpaMMHOMN
cpene «TINA» [Onextponnsiii pecypc]/ Anexun B.A.— DIeKTpOH. TEKCTOBbBIE
nanubeie.— CapatoB: BysoBckoe o6pazoBanue, 2017.— 290 c.— Pexxum pocryma:

http://www.iprbookshop.ru/64899.html

7. YdeOHO-mMeTonMYeckoe Tmocodue 1o jaucuurinHe CXeMOTeXHHKa
TEJIEKOMMYHUKAIIMOHHBIX YCTPOMCTB [DJEKTPOHHBIN pecypc]/ — DIeKkTpoH.
TEKCTOBBIE JaHHble.— MoCKkBa: MOCKOBCKUN TEXHUYECKUM YHUBEPCUTET CBSI3U U
nH(pOpMATHKH, 2016.— 46 C.— Pexum JIOCTyIIA:

http://www.iprbookshop.ru/61553.html

IIepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH
«AHTepHeT»

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

2. «eLIBRARY.RU Hayunas IIEKTPOHHAS O6ubanorTeka
http://elibrary.ru/defaultx.asp

3. «MHTYUT» HanunonanbHueiit OTKPBITBIN YHUBEPCUTET

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



http://www.iprbookshop.ru/60659.html
http://www.iprbookshop.ru/58233.html
http://www.iprbookshop.ru/64899.html
http://www.iprbookshop.ru/61553.html
https://www.dvfu.ru/library/
http://elibrary.ru/defaultx.asp
http://www.intuit.ru/studies/courses/3688/930/lecture/16466

Ilepeyens HHPOPMALMOHHBIX TEXHOJIOIHH
U POTrPaMMHOI0 0fecrneyeHus

Jns  mpoBedeHHss  Ja0OpaTOpHBIX  pabOT MO  CXEMOTEXHUYECKOMY
MOJICTTUPOBAHUIO AHAIOTOBBIX YCTPONCTB UCHOIB3YIOTCS MHOTO(YHKIIMOHAIBHBIC
usmeputenbhbie ctaniu NIEIvislli+. COopka cxeM mpou3BOIUTCS Ha MaKETHBIX
wiatax s npoTotunupoBanus Tturna BreadBoard. YmpasieHue BCTpOCHHBIMU
ycrpoiictBamu NI Elvis II+ ocymiectBisiercss ¢ nepcoHaIbHOTO0 KOMITbIOTEpa MO
ynpasiaenueM OC  Windows 7 1npu TOMOMIM  CHELMAIU3UPOBAHHOTO
MPOTPaMMHOTO O00ECTIEYEHHUs, IOCTABISIEMOIO0 BMeECT€ C 000OpyJaoBaHHEM (B
yacTHOCTH, U3 Bcex mnporpamm TpeOyercss NI Elvis Instrument Launcher)./lns
oopmiieHus OTYETOB o 71a00paTOPHBIM pabotam MOKET
UCIIONB30BAaThCACTAHAAPTHOE  MPOTPAaMMHOE  OOECIEYeHHE  KOMIBIOTEPHBIX
yueOHbIX KiaaccoB (Windows XP, Windows 7, Microsoft Office u ap.).

[Ipy HEOOXOAMMOCTH NPOBEACHUS 3aHATHH B JUCTAHLHOHHOM PEXHUME

ucnoi3yetcs miatdopma Microsoft Teams.

VI.METOANYECKHUE YKA3AHUSA 1O OCBOEHUIO JTUCHUIIJIMHBI

B mpouecce oOyueHusi CTYJIEHT [OJDKEH HE TOJBKO OCBOMTH YUEOHYIO
nporpaMmy, HO M TPUOOPECTH HABBIKM CAMOCTOSATEIbHOM padboThl. CTyIEeHT
JOJDKEH yMETh IIJIaHUPOBaTh M BBINOJHATH CBOIO paboOTy. YAenbHBIA Bec
CaMOCTOATENBbHON pabOThl OOBIUHO cOCTaBIsIeT o0 BpemeHu A0 25-30% ot Bcero
BPEMEHU M3y4aeMOro IHKJIa. DTO OTPAKEHO B Y4YEOHBIX IJIaHAX W Trpadukax
y4eOHOro Tmpolecca, C KOTOPHIMU KaXKIbIH CTYJIEHT MOXKET O3HAKOMHTHCS Y
npenojiaBaresis JUCIUIUIMHBL WU Ha Kadeape.

['maBHOe B mepuoa 0O0y4deHHsI CBOEH CHEIUAJIBHOCTH — 3TO HAYyYHUTHCA
METO/aM CaMOCTOATEIBHOIO YMCTBEHHOI'O TpyZa, CO3HATEIbHO pPa3BUBATh CBOU
TBOPYECKUE CIIOCOOHOCTH M OBJIAJEBaTh HAaBBIKAMU TBOpYECKOW paboThl. Jls

3TOr0 HEOOXOJUMO CTPOTO COOMIOAATH JUCIUILTUHY yueObl U TIOBEICHUSI.



KaxaoMmy cTyAeHTy clielye€T COCTaBJSITb €XKEHENEJIbHbIA U CEMECTPOBBIN
TIaHbl PabOTHI, a TaKXKe TUTAH Ha KaXabld pabouwii nerp. C Beuepa Bceraa Hajo
pacnpenenarb paboTy Ha Cleaylomuid JeHb. B KOHIlE KaXaoro JHs
1eJIecCO00pa3HO TMOJABOAUTH HTOr PAOOTHI: TIIATENHO MPOBEPUTH, BCE JIU
BBINIOJIHEHO 0 HAMEUYEHHOMY IUIaHy, HE ObLJIO JIM KaKUX-JIUOO OTCTYIUICHUH, a
ecnd ObUIM, MO KakoW NpUYMHE HTO Tpousouuio. HyKHO ocCyliecTBIATH
CaMOKOHTPOJb, KOTOPBIM SIBISETCS HEOOXOJUMBIM YCIOBHEM KaK YCIEUIHOMN
y4eObl, TaKk U mocieayromeid padoTel. Eciin 4TO-TO OCTanoCh HEBBINMOIHEHHBIM,
HEO0OXOJIMMO U3bICKATh BPEMs JIJIsi 3aBEPILCHUS 3TON 4yacTu pabOThl, HE YMEHbBIIAs
o0beMa HeIeIBHOTO TIJIaHa.

KoncnektupoBanue JEKIMOHHOTO Marepuaia JOJDKHO IPOU3BOAMUTHCS
KpaTKO, CXEMaTU4YHO, TocyeaoBaTeibHO. DUKCUPYIOTCS OCHOBHBIE IMOJIOXKCHUS,
BBIBOJIBI, (DOPMYIUPOBKU, 0OOOIIIECHUS; TOMEYAIOTCS BAaXKHBIE MBICTH, BBIACIISAIOTCS
KJIFOUEBBIE CJIOBA, TEPMHUHBI. TE€pMHHBI, TMOHATHS MPOBEPSIOTCS C MHOMOILIBIO
SHIMKJIONEANM, CJoBapeil, CIPAaBOYHUKOB C BBIMUCHIBAHUEM TOJIKOBAHUM B
teTpaab. Heobxoammo 0003Ha4YUTH BOIPOCH], TEPMUHBI, MaTepual, KOTOPHIU
BBI3BIBAET TPYJIHOCTH, NMOMETUTHh M TOMBITATHCS HAWTU OTBET B PEKOMEHIyeMOM
auteparype. ToIbKO eclii cCaMOCTOSTENIHHO HE y/IaeTcsa pa3o0paThCsi B MaTepHae,
HEOOX0MMMO  cPOpMYyJIUpPOBATH BOMPOC M  3aJaTh MpENojaBaTeNl0  Ha
KOHCYJIbTallM, Ha MPAKTUYECKUX padoTax.

Marepuan nexiuid HEoOXOJUMO 3aKpEIUIsTh CaMOCTOATENIhHO. B mepByto
ouepeqlb, Ha CIEAYIOIUM JeHb HEOOXOAMMO eIle pa3 MpopadoTaTh Marepuai
nekiuu. [IpakTrka mokas3pIBaeT, UTO €CJIM HE CJeiaTh 3TOr0 B TEUCHHUE JIBYX-TpeEX
nHEeW, To OoJbImas yacTh Marepuana 3al0yzaercs. B mampHeimeMm mporecc
3a0bIBaHUsI MJAET N0 OHKCroHeHTe. [lpum wu3ydeHuM Matepuasia o0s3aTelbHO
WCITOJIb30BAaHUE YUYEOHUKOB M JIPYTUX MaTEpPHAIOB MO AuciuiuimHe. Heo0xoammo
HAWTHU KOHTPOJIBHBIE BOIPOCHI MO COOTBETCTBYIOLIEH TEME, OTBETUTh Ha HUX. B
cllyyae €clid MO TeME €CTh 3aJayd, TO MX HEOOXOIUMO PEUIUTh U CBEPUTH C
MpaBWIbHBIMM BapUaHTaMU OTBETOB (Ipu Hanuuuu). B ciyuae 3aTpynaHeHui

HCO6XO,III/IMO ITPOKOHCYJIbTUPOBATLCA Y ITPCIIOJaBaTCIIA.



Bo Bcex pa3nmuHBIX CHUTyaIusx, MPUBOASAIINX K OMIMOOYHBIM JEHCTBUSIM,
HEKOPPEKTHBIM BBIBOJIaM HW/WJIA OTBETaM HEOOXOAMMO TPOAHAIM3UPOBATH
NPUYKHBI, TpUBEANIME K ommroOkaM. PaboTa Haj ommOKaMmu SIBISIETCS OJTHUM W3
YCIIOBUH Ipoliecca COBEPIICHCTBOBAHUS 3HAHWM W HABBIKOB, a CIIEJOBATEIBHO,
yCHenHon yueObl 1 paboThl.

[IpumepHOe pacripeielieHue BPEMEHH CaMOCTOSITENIbHOM paboOThl, KOTOpPOE
CTYIEHT JIOJDKCH OTBOJUTh HAa TOT WJIM WHOW BHUJ 3aHATHI: 3aKpEIUICHHUE
JEKIIMOHHOTO Matepuaiia — 15%, moaroroBka K npakTudeckum 3aHsatusMm — 309,
MOATOTOBKA K jabopatopHbiM pabotam —30%, moaroroBka K 3kx3ameHy — 25%.
Tem He MeHee, y4uThIBasi OCOOCHHOCTH KaXKIOTO CTYACHTA, YKa3aHHBIC Yachl
MOTYT BapbUPOBATHCS.

JIMCIMIITUHY peKOMEHIyeTCsl u3y4yaTh MO IulaHy 3aHsaTuil. OOyuaromuiics
JTIOJDKEH CBOEBPEMEHHO BBITIOJIHATH TEKYIHME J1abopaTopHbie pabOThl U 3allUIIATh
WX BO BpeMsl 3aHSTUN WM Ha KOHCYJIbTAIUU.

[Ipn moAaroTroBke K JIEKIUSAM OOYYAIOUIMIICS M3y4YaeT IJIaH JIEKIIMOHHOIO
MaTepuaia, peKOMEHOBAaHHYIO U JIOTIOJIHUTEIbHYIO JTUTEPATYPY.

BoinonHenne  nabopaToOpHbIX — pabOT  omMpaeTrcs Ha  JIEKUMOHHBIN
matepuan.Jlabopatopubie paOOThl  SABIAIOTCS JOCTATOYHO OOBEMHBIMH U
paccuMTaHbl Ha HECKOJBKO ayJIUTOPHBIX 3aHsATHH. Pacnpenenenune paboT 1o
PEUTHHTOBBIM OJIOKaM CJEAyIoliee: B MEPBOM M BTOPOM PEHTHHTOBBIX OJIOKaX
CTYJEHT JOJDKEH MOATOTOBUTH MO 2 jabopaTopHbie paboThl. Takum oOpazom,
CTYJIEHT JOJDKCH CIaTh U 3aIlIUTUTh OTYECTHI, COOTBETCTBEHHO, 110!

® K KOHILy 1-ro peiiTuHroBoro 6y0ka —1o 1 u 2 1abopaTopHbIM paboTawm;

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

JIJIsi TIONTOTOBKM K TPAKTUYECKUM 3aHSATUSM M JIA0OpAaTOPHBIM paboTam
TpeOyeTcs HM3ydeHHe JEKIMOHHOTO MaTepHasia, yBEpeHHOE 3HAHHE OTBETOB Ha
KOHTPOJIbHBIE BOTIPOCHI JIJIS1 3aKPETICHUS MaTepraa.

K sx3ameHy oOydaromuics IOJKEH OTYMTAThCS MO BCEM J1aOOPATOPHBIM
pabotam. Tembl, pacCMOTPEHHbBIE HA JIEKIIMOHHBIX 3aHATHUSX, HO HE OTPaKEHHBIE B

JabopaTopHbIX ~ paboTax,  3aKpeIUIIIOTCS  OOyYaromMMcs  BO  BpeMs



CaMOCTOSITENIHOM PabOTHI.

[Tpu MOATrOTOBKE K 3K3aMEHY HEOOXOMMO MOBTOPUThH YUCOHBIH MaTepHal,
UCTIONB3Ysl KOHCIEKT JICKIIUH, OCHOBHYIO M JIOTIOJIHUTEIBHYIO JUTEPATypy, HpH
HEOOXOMMOCTH TOCeHaTh KOHCYJIbTAIUH. DK3aMEH MOXET ObITh MPUHATH KaK B
(dbopMe TecTa, TaK M 3aCYMTHIBATHCS MO Pe3ysibTaTaM pEHTHHTA.

Bce 3aHATHSA MM UMX YacTh MOXET OBITh TEpEBEJCHA B JIUCTAHIIMOHHBIMN
dopmar B Microsoft Teams. O6 sTtom OyaeTr cooOIIeHO 0 Hadajga 3aHATHHA B

JMCTAaHITMOHHOM (opmare.

VIl.  MATEPUAJBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUTUIMHBI

Jlekiiuu ¥ TPaKTUYECKUE 3aHATHUS TPOBOJATCA B  MYJIbTUMEIUNHON
ayJIMTOPUU CO CJICTYIOITUM OCHAIIICHUEM

ITpoekrtop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200 (16:10) PT-
DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ »1. mpuBOaOM; KpeIIcHUE
HacTeHHo-notoslouHoe  Elpro  Large  Electrol  Projecta;  moacuctema
BUJICOMCTOYHUKOB  JoKyMeHT-kamepa CP355AF  Avervision; mnoacucrema
BUJICOKOMMYTAIMU;  TOJCHCTEMAa  ayJUOKOMMYTAIlMM ¥  3BYKOYCHUJICHHUS;
MOJICHCTEMa HHTEPAKTUBHOTO YITPaBJICHUSI.

JlaGopatopHble ~ pabOTBI  TPOBOAATCA  HA  CIEIHAIM3HPOBAHHBIX
MHOTO(QYHKIIMOHANbHBIX u3MepuTenbHbix cranuusx NI Elvis II+ or National
Instruments. VYmpaBinenue ocymiecTBisieTcss ¢ MoHOOJ0k0B Lenovo C360G-
134164G500UDK, moak r0YeHHBIX K OOIIEKOPIOPATUBHON KOMITHIOTEPHOU CETH
JAB®Y u cetn NutepHer. Ha MOHOOJIOKM yCTaHOBJIEHA OIEpallMOHHAsI CHUCTEMa
Windows 7 u yCcTaHOBJIEHO CIEMUATN3UPOBAHHOE MTPOrPAMMHOE 00ECIICUCHHE ISt
ynpasienuss u3meputenabHbiMu cranmusmMu NI Elvis 11+ - NI Elvis Instrument
Launcher. CGopka cxeM NpOM3BOIAMTCS M3 CTaHIAPTHBIX JCTAJCH: PE3HCTOPOB,
KaTyIIeK WHAYKTUBHOCTEH, KOHJEHCATOPOB, MHUCKPETHBIX IOIYMPOBOTHHUKOBBIX

HpI/I60pOB U MUKPOCXEM O6H_I€FO H CIICHHUAJIBHOI'O Ha3HA4YCHHA.



B nensix obecnieuenust crniennaibHbIX YCIOBUNH 00yUeHUs HHBAIUIOB U JIUIL C
OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3710pOBbsi B JIBDY Bce 3manus o0opymoBaHbI
naHaycamu, JU(pTamMHM, HOJbEMHHKAMH, CHEUUAIU3UPOBAHHBIMU MECTAMH,
OCHAllICHHBIMU ~ TyaJeTHHIMH KOMHaTaMH, TaOJWykaMu HWHGOPMALMOHHO-

HaBUTAIIMOHHOM MOJIISPKKH.



[Ipunoxenue 1

MHHUCTEPCTBO HAVKHU M BBICIIIET'O OBPA3OBAHU S POCCUNCKOM ®EIEPALIIN

denepanbHOE rOCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 00Pa30BaHUs

«/laIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(AB®DY)

NHKEHEPHAS IIKOJIA

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOU
PABOTbHI OBYYAIOIIUXCHA
no JucuuIinie «CXxeMOTeXHUKA CHCTeM PaJn0CBA3M»
HanpasJ/ieHue nmoaAroToBKu
11.03.02UHpOKOMMYHHKAIMOHHbIE TEXHOJOTHH U CUCTEMbI CBSI3U
dopma OATOTOBKYU OYHAS

BaaauBocTok
2019



IInan-rpa¢guk BHINOJTHEHHUS CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

Ne | lata/cpokn Bua camocTosiTeIbHOI padoThI IIpumepusie | @opma
n/m | BHINOJHEHHUS HOPMBI KOHTPOJIS
BpeMeHHU Ha
BBITIOJIHEHH e
1 1-4 nenenmu | [loxroroBka orueta o yrabopatopHoii | 13 gac. 3amura
pabote Nol oTyera
2 5-9 menenmu | [loaroroBka otdera no naboparopuoit | 13 vac. 3amura
pabote No2 oTyera
3 10-13 venenu | IToaroroBka ordera mo naboparopuoit | 14 gac. 3amura
pabote No3 oTyera
4 14-17 nenenu | IloaroToBka oTtuera 1o JiaboparopHoit | 14 yac. 3ammra
pabote Nod oTyera
5 18 Henmens [ToaroroBka K 3K3aMeHy 36 gac. DK3aMeH,
npe/CcTaBie
HUE
[Toprdomano
Hroro 90 gac.

XapakTepuCcTHKA 3aJaHUM VISl CAMOCTOSITEJIbHON PadoThl 00y4al0IIUXCH U
METOAMYEeCKHEe PEKOMEHIAIMHU 10 UX BHINOJIHEHUIO

3ajaHusl 1 METOJMYECKHE PEKOMEHAAIMU Ui CaMOCTOSITENIbHON paboThI
00ecreynBaOT MOATOTOBKY OTYETOB K JaboparopHbiM pabotam. MXx mnomHoe
COJEp)KaHUE TMPHUBEACHO B IporpaMMeé U  METOAMYECKHX  YKa3aHMSX.
Metoauueckne ykazaHus K JaOOpaTOpHbIM paboTaM B 3JIEKTPOHHOM BHUJAE U

IIEYaTHOM BHJI€ OEpyTCsl y BEAYLIETO MPENOoIaBaTesl.

TpeOoBaHus Kk npeAcTaBICHUIO U 0POPMJICHHUIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadOThI

Pe3ynbTaThl caMOCTOSTEILHOM PaOOThI OTPAXKAOTCS B MMCHbMEHHBIX padoTax
(oTyeTax 1o JTA0OPATOPHBIM pabOTaM).
K npencraBnenuio u 0GOPMIICHHIO OTYETOB IO JIAOOPATOPHBIM paboTam

NPpECABABIAIOTCA CICAYIONINEC Tp€6OBaHI/I}I.




Crpykrypa oTueta no 1abopatopHoOil padbote

Otyersl 1O Ja0OpPaTOpPHBIM paboOTaM NPEICTABIAIOTCS B 3JIEKTPOHHOU
(dopme, MOATOTOBJICHHBIE KaK TEKCTOBBIC IOKYMEHTHI B peaakrope MSWord.

OTuer mo paboTe JOHKEH OBITh 0000IIAIOIIUM JOKYMEHTOM, BKJIIOUATh BCIO
MH(POPMAIIUIO 110 BBIOJHEHUIO 3a/1aHUl, B TOM YHUCJIE, IOCTPOCHHBIE TUArPaMMB,
TaOJIMIbI, TPUIIOKEHUS, CIUCOK JUTEPaTyphl M (WMJIM) PacyeThl, COMPOBOXKIAs
HEOOXOMMBIMU MOSICHEHUSIMH U WJUTIOCTPAIIUSIMU B BHUJE CXEM, SKPaHHBIX (PopM
(«CKpUHILIOTOB») U T. I.

CTpykTypHO OTYeT 1o jabopaTopHOl padoTe, KaK TEKCTOBBIA JOKYMEHT,
KOMIUIEKTYETCS 10 CIEAYIOIIEN CXEME:

e TUTYyNbHBIA JTUCT— 00s3aTeNbHAsI KOMIIOHEHTa OTYE€Ta, IepBasi CTpaHULA
OTYeTa, MO0 MPUHATON 1Jis1 1abopaTOpHBIX paboT ¢popme (TUTYJIBHBINA JUCT OTYETA
JOJDKEH pa3MelaThes B 001eM (aiisie, T/ie MpeaCcTaBlIeH TEKCT OTUYETA);

e lcxoaHble 1aHHBIE K BBINOJIHEHUIO 3a/laHui— 00s13aTesIbHass KOMIIOHEHTA
OTYeTa, C HOBOM CTPaHUIIbl, COJIEPKAT YKa3aHUE BapUaHTa, TEMbI U T.1.);

e OCHOBHasl 4acTb— MaTepHasibl BBIIIOJIHEHHS 3aJaHUi, pa30MBaEeTCs IO
pyOpHKam, COOTBETCTBYIOLIUX 33JaHUAM pabOThl, C UEPAPXUUECKON CTPYKTYpOM:
pasziesnbl — NOApa3Aesbl — IMYHKThI — HOJIYHKTHI U T. 1.

PekomeHnnyeTcss B OCHOBHOW YacTH OTYETa 3arojloBKU pyOpuk (moapyOpuk)
naBaTh, HCXoad U3 (QOPMYJIUPOBOK 3alaHui, B (opMe OTIIaroybHbIX
CYILLIECTBUTEIbHBIX;

e BriBoabl— 00si3aTelibHas KOMIIOHEHTAa OTYETa, COAEPKHUT 0000IIaroIme
BBIBOJIbI 10 paboTe (Kakue 3a/Jayd peuleHbl, OLIEHKa pPe3ysbTaTOB, YTO OCBOEHO
IIPU BBIMOJHEHUHU paOOThI);

e CnucOK JuTepaTypbl— oOs3aTelbHasi KOMIIOHEHTa OTYeTa, C HOBOMU
CTPaHUIbl, COJACPKUT CIHUCOK HCTOYHHUKOB, MCIOJIb30BAHHBIX IPHU BHIOJHEHUH
paboThl, BKJIIOYas AJIEKTPOHHBbIE MCTOYHHUKM (CHMCOK HYMEpPOBaHHbBIM, B
COOTBETCTBHH C MpaBUIaMU onucanus onbauorpadun);

o [IpunoxxkeHus— HeoOs13aTeIbHAs KOMIIOHEHTA OTYETa, C HOBOM CTpaHMIIbI,

COACPIKUT JOIIOJTHUTCIIbHBIC MAaTCpHUaJIbl K OCHOBHOM YaCTH OTYETA.



Odopmiierne oTdera 1o 1adbopaTopHoi padboTte

JlabopaTopHass paboTa OTHOCHUTCA K KaTETOPHUH «IMCHMEHHAs paboTaw,
odopmIsieTcs o npaBuiiaM 0popMIIEHUS MUCbMEHHBIX padoT cryAaeHTamu JJBOY.

Heo0Oxoaumo 0OpaTUTh BHUMaHHE Ha CIEAYIOIINE aCMeKThl B 0(hOpMICHUN
OTYETOB padoT:

e HabOp TEKCTa,

® CTPYKTYpHUPOBaHHUE paOOTHI;

e 0opopMIICHHE 3aroJOBKOB BCEX BHIOB (pyOpHK-IIOAPYOPUK-ITYHKTOB-
MOJITYHKTOB, PUCYHKOB, TaOJUII, IPUIIOKEHUN );

e oQopMmIIeHHE IEPEUUCIICHUH (CIIMCKOB ¢ HyMepalueil Ui MapKUpOBKOiN);

e odopmiieHHE Ta0JIHLI;

e odopmileHHE WIUTIOCTpaluii (rpaduku, pucyHkH, (ororpaduu, CXembl,
«CKPHUHILIOTBD?);

e HaOop ¥ opopMIIeHHE MATEMAaTUIECKUX BhIpakeHui (hopmymn);

e odopMiieHHE CIHUCKOB JUTEpaTypbl (OUOIMOrpaduyecKux OMUCAHUN) U

CCBbIJIOK Ha UCTOYHUKH, IUTUPOBAHUA.

HaGop Tekcra

HaGop Tekcra ocymecTBiIsieTC Ha KOMITBIOTEpE, B COOTBETCTBHUU CO
CJIETYIONTUMHU TPEOOBAHMSIMHU:

e TeuaTh — Ha OJHOW CTOpOHE JncTa Oeroii Oymaru dopmara A4 (pasmep
210 Ha 297 MMm.);

® UHTEpBaJl MEXCTPOUYHBIN — ITOJIYTOPHBIH;

o mpudt — TimesNewRoman;

e pasmep mpudra - 14 nOT., B TOM YKCIE€ B 3arojoBkax (B TaOiuIax
nomnyckaercs 10-12 ot.);

® BbIPABHUBAHME TEKCTA — IO IIUPUHEY;

® T10JIs1 CTPAHULIBI -NieBoe — 25-30 MM., ipaBoe — 10 MM., BepxHee U HUKHEE

—20 MM.;



® HyMepallus CTPAHUIl — B IPABOM HUKHEM YTIIy CTPAHMIIbI (JIJ11 CTPAHMUI] C
KHUKHOM OpHUEHTaIlMei), CKBO3HAas, OT THUTYJBHOTO JHUCTAa JO TMOCIEIHEN
CTpaHHUIIbl, apabCKuMU HHdppamu (IEPBOM CTPAHUIICH CUUTACTCS TUTYJIbHBIN JIUCT,
Ha KOTOPOM HOMEp HE CTaBUTHCA, Ha CINEAYIONIEH CTpaHulle MpoCcTaBiIseTcs udpa
2» U T. 1.).

® pEXKUM aBTOMATUYECKOIO MEPEHOCa CJIOB, 32 UCKIIOUYEHUEM TUTYJIbLHOTO
JUCTAa W 3arojlOBKOB BCEX YPOBHEH (MEpeHOC CJIOB IS OTIAEIBHOro ab3ala
omokupyetcs cpeactBamu MSWord ¢ momonisio koManasl «@opmaty — ad3arl mpu
BBIOOPE OIIIMK «3aMPETUTh ABTOMATUYECKUM MTEPEHOC CIIOBY).

Ecnu pucyHok wim tabnuna pasmenieHsl Ha ucte gopmara oombiie A4, ux
ClIeAyeT Y4YMThIBaTh, KaK OJHY CTpaHuily. HoMmMep CTpaHMIBI B 3THUX ClIydasx
JIOITyCKAETCsl HE TPOCTABJISATb.

Cnucok nuTepaTypbl U BCe MPUIIOKEHUS BKIIIOYAIOTCS B OOIIYIO B CKBO3HYIO

HYMEPAINIO CTPAHUI] PAOOTHI.

Pexomenpanuu no opopMieHuIo rpauyeckoro MaTepuana,
MOJyYEHHOTO C KPaHOB B BUJIE «CKPUHIIOTOB

I'paduueckne komum H5KpaHa («CKPUHLIOTHI»), OTpaxaromue rpaduki,
auarpaMmbl  MOJIEJeH, CXEMbl, JKpaHHbIe (OpPMbI U T.I. JOJKHBI OTBEYATh
TpeOOBaHUSM BU3YaJIbHOW HAINIAJHOCTA TMPEACTABICHUS WILTIOCTPATUBHOTO
MaTepuaina, Kak MO0 pa3MepaM TIpaduyecKux OOBEKTOB, TaK M paspellaroiei
CIIOCOOHOCTH OTOOpaXXKEHUsI TEKCTOB, LIBETOBOMY O(OPMIICHUIO U APYTUM BayKHbIM
M0JIb30BATEIbCKUM MapaMeTpam.

PekoMeHnayercss B cpelie MpOrpaMMHOTO MPUIIOKEHUS HACTPOUTH «IKpPaH»
Ha TapaMeTphl MacIITaOMpPOBAHUS M Pa3MEIIECHUS CHUMAEMbIX ISl WIUTFOCTPAIluU
00bekToB. IIpu 3TOM HE00X0AUMO YOPaTh «JIHMILIHKE» OKHA, KOMaH/bI, BbIICICHHUS
OOBEKTOB U T. .

B nmepeHeceHHBIX B OTYET «CKPHUHIIOTax» PEKOMEHIYETCS «Cpe3aTh»
HEHY)KHble 00JIacTH, IyTeM pEeJaKTUPOBAHUS  «U300paXKeHWi», a IpH
HEOOXOJMMOCTH OTMACIITAOMPOBATh WX JJIsl 3aMOJHEHUS] CTPAHUIBI OTUETA «IIO

IIUPUHED.



«CKpHUHILOTB» B OTYeTE OQPOPMISIIOTCS KaK PUCYHKH, C 3arojOBKaMmH,
MOMEIAEMBIMA HUXE OOJIACTH PUCYHKOB, a B TEKCTE JOJDKHBI ObITh CCHUIKM Ha

yKa3aHHbIE PUCYHKHU.

Kpurtepnu onieHKkH BbINOJIHEHUS] CAMOCTOSATEIbLHON padoThI

OueHuBaHue 1a00PAaTOPHBIX PAdOT MPOBOJUTCSA MO KPUTEPHUSIM:

- TIOJHOTA U Ka4e€CTBO BHITIOJHEHHBIX 33/1aHUM;

- BJQJICHHE METOJaM{ WU TMpPUEMaMU KOMIIBIOTEPHOTO MOJCIMPOBAHUS B
UCCIIEyEMbIX BOIIPOCaX, MPUMEHEHHE CIEUUATU3UPOBAHHBIX MPOrPAMMHBIX
CPEACTB;

- KauecTBO O(OpMIIEHUS OTuYeTa, MCIOJIh30BAHUE NPABHJI W CTAaHAAPTOB
o(opMIIEHUS TEKCTOBBIX U ANEKTPOHHBIX TOKYMEHTOB;

- WCIONB30BAaHUE JAHHBIX OTEUECTBEHHOW U 3apyOeKHOW JIHUTepaTyphl,
UCTOYHUKOB ceTu VHTepHeT, MHpOopMaul HOPMaTUBHO-IIPABOBOIO XapakTepa U
NEpENOBOM NIPAKTHUKY;

- oTcyTcTBHE (DAaKTUYECKHMX OIIMOOK, CBSI3aHHBIX C TOHUMaHHUEM

pOOJIEMBI.

MeToanyeckue yKa3aHusi 10 MOAr0TOBKeE K IK3aMeHY

K koHmy cemectpa oOyvaromuiicss JOJKEH OTYHUTAThCS IO BCEM
JabopaTopHbIM paboTaM, T.e. MPEJOCTaBUTh OTYETHI, MOJIYYUTH BOIPOCHI IO
KaXJI0M J1abOpaTOpHOW B COOTBETCTBMU C TEMOW M OTBETUTh HAa HUX. TEMBI,
PacCCMOTPEHHBIE Ha JICKIIMOHHBIX 3aHSATHSAX, HO HE 3aTPOHYThIE HA MPAKTUYECKUX
3aHATUAX U B JaOOpaTOpPHBIX paboTax, pa3douparoTcss oOydarolIMMHUCS BO BpeMs
CaMOCTOSTEIILHON paOOTHI.

[Ipu moaroroBke K 3K3amMeHy HeoOXxoaumo mnpeactaBuTh [loprdonuo u
MOBTOPUTh YYEOHBIN MaTepHall, UCIMOJIb3yS KOHCIEKT JEKIUWA, OCHOBHYIO H
JOTIOJTHUTENBHYIO JIMTEPATYPy, IPU HEOOXOAUMOCTH MOCETUTh KOHCYJIbTALIUH.

Crpykrypa Iloptrdomuo: 1. Hassanue Iloptdonumo; 2. KoHcnekt nekiui;
3. Otuetet mo saboparopHeiM pabotam; 4. KypcoBas pabora (3amanumsi Ha
KypCOBYIO palOTy MpHUBEIEHbI B pa3felie OLEHOYHBIX CPEICTB [JIsl TEKYyIIeH

aTTeCcTalluu).
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MMacnopt ®OC

Koa u Jranbl GOpMHPOBAHMA KOMIIETEHIIMHU
(popmymposka
KOMIIeTeHIIUH
[K-5, 3nHaer CriocoObI BEIOOpa COBPEMEHHOM 3JIEMEHTHOUN 0a3bl st
Croco0eH IIOCTPOCHUS DJJIEKTPUUYECKUX YCTPOMCTB C 3aJaHHBIMHU
OCYILIECTBIISATh XapaKTepUCTUKaMU;
MOHTAX, HaJlaJKy, MeTtopbl pacuera CXEMOTEXHUYECKUX y3J10B
HacTpOMKY, IPOEKTHUPYEMBIX YCTPONCTB Ui T€HEepaluM, YCHIECHUS U
PEryJIupoBKY, 00pabOTKM JIEKTPUUYECKUX CUTHAJIOB,;
ONBITHYIO  IPOBEPKY OKCIepUMEHTAIIBHBIE METO/1bI UCCIIeI0BaHMS
paboTocnocoGHOCTH, XapaKTepUCTUK YCTPOWCTB aHAJIOrOBOW W  LU(pOBOH
UCHBITaHUS U cllady B CXEMOTEXHUKH;
9KCILTyaTalIo Croco0Obl  YMCIEHHOIO  aHalIM3a  XapaKTEPUCTUK
COOpPYKEHMH, CPEICTB AIIEKTPUYECKUX LIETel;
u o0opynoBaHus OcHOBHBIE CITOCOOBI TOWCKAa WM aHajH3a CHpPaBOYHON
cereit uHpOpMaLIUK.
Ymeer BbiOupaTe aKkTUBHBIE U IaCCUBHBIE 3JIEMEHTHI JUIS
KOHCTPYMPOBAHUS Pa3IMYHBIX 3JIEKTPOHHBIX YCTPONCTB;
PaccuuThiBaTh  OCHOBHBIE  Y3JIBI  NPOEKTHUPYEMBIX
YCTPOMCTB B YacTH T'€HEpAlMM U YCUJICHMS DJIEKTPUYECKUX
CUTHAJIOB;
AHanusupoBaTb  TEOPETHMUECKH  IpPU  ITOMOIIU
MaTEeMaTUYECKUX  MOJEIeM M Ha  IPAKTHKE  C
UCIIOJIb30BAaHUEM  COOTBETCTBYIOIIMX  M3MEPHUTEIbHBIX
prOOPOB pa3INyUHbIE XapaKTEPUCTUKH Y3JI0B aHAJIOIOBOM U
M(POBON CXEMOTEXHUKH;
[IpoBOANTH MOMCK HAay4YHO-TEXHUYECKON MH(pOpManuu
I10 3aJJaHHOM TeME.
Braneer HaBblkamu cocTaBineHuss M pacdera 3JIEKTPHUYECKHUX

CXEM Pa3IUn4IHOTO Ha3Ha4YCHUA n MaTEMAaTHYCCKUMU
crnoco0amMM ONHMCAHUS OCHOBHBIX IPOIECCOB B HHUX Ha
OCHOBE (PU3MUYECKUX 3aKOHOB;

HaBpikamu BbIOOpa METOJIOB M CPEACTB U3MEPEHUIN IS
DKCIIEPUMEHTAIBHBIX HCCIEJOBAaHUIM IapaMeTpoB Y3JIOB
aHAJIOrOBOM U IU(POBOI CXEMOTEXHUKH;

Hasrsixkamu MOACIIUPOBAHUSA DJICKTPUUCCKUX CXEM IJIA
reHepaluu W YCWICHHUS

CUTHaJIOB B  COBPEMCHHBIX

IMpOorpaMMHBIX ImaKeTax CXEMOTEXHHUYECKOI'O

MOJIETIUPOBAHHS;
HapeikamMmu mowucka,

aHally3da HW CHCTCMaTHu3alluu

HAYYHO-TEXHMYECKOH  MHPOpPMALMU TO  KOHKPETHOMH

TEMATUKEC UCCIICAOBAaHUA.




Ne KonTposmpyembie Koab! 1 3Tanbl OueHo4yHbIE CpecTBA

n/n pasjeiibl / TeMbl (GopMHPOBAHNS | Tekyimii KOHTPO.Ib | IPOMEKYTOUH

AUCHHUITJIUHBI KOMHeTeHHﬂﬁ ad aTTecranus

1 Tema 1. Ycunenue ITK-5 3HAET Huckyccus (YO-4) [Toptdonuno
curtaia. OCHOBHBIC (TTP-8)
OMPENCICHIA. yMeeT JlaGoparopHast [oprdomno
YceunnuTenbHBINA KacKa pabora (ITP-6) (ITP-8)

Brnaneer | JlabopartopHas [Toptdonuno
pabora (ITP-6) (TTP-8)

2 | Tema 2. YcunurenbHbIe I1K-5 3HAET Huckyccust (YO-4) [Toptdonmo
KacKaJibl Ha OUITOJISIPHBIX (TTP-8)
TpaHsnucTopax yMeeT JlaGoparopHas [optdommo

pa6ora (I1P-6) (TTP-8)
Brnaneer | JlabopartopHas [Toptdomuo
pabora (ITP-6) (TTP-8)

3 | Tema 3. OcHOBHBIC I1K-5 3HACT Huckyccust (YO-4) | [Hoprdonuo
[OKa3aTesIn u (TTP-8)
XapaKkTCpUCTHKH yMmeeT JlaGopaTopHas [Toprdomuo
YCUJIMTEIBHOTO KacKaja paGota (ITP-6) (TTP-8)rwm 3

Bnazeer | JlaboparopHas [Toprdonuno
pabora (ITP-6) (TTP-8)

4 Tewma 4. Ycunurenu ITK-5 3HAeT Huckyccust (YO-4) [Toprdonuo
HU3KOM YaCTOTBI (TTP-8)

yMeeT JlaGoparopHas [Toptdonmo
pabora (TTP-6) (TTP-8)

Bnazeer | JlaboparopHas [Toprdonuno
pabora (ITP-6) (TTP-8)

5 Tema 5. MexxkackagHble ITK-5 3HAeT Huckyccust (YO-4) [Toprdonuo
CBSI3H B YCHUTUTEIISX. (TTIP-8)
BeixozHbIe Kackap! yMeeT JlaGoparopHast [optdommo
yeumrenen pa6ora (ITP-6) (ITP-8)

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

6 Tema 6. OMHOTAKTHBIH I1K-5 3HACT Huckyccust (YO-4) | [Hoprdonuo
BBIXOJIHOM KacKaj. (ITP-8)
ABYXTaKTHBIH BHIXOJHOM yMeeT JlaGoparopHast [optdommo
Kackan pa6ora (ITP-6) (ITP-8)

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

7 Tema 7. O6partnas cBsi3b B | [TK-5 3HAET Huckyccus (YO-4) [Toptdonmo
YCHITUTEISAX (ITP-8)




yMeeT JlabGopaTopHas [Toptdonno
pabora (ITP-6) (TTP-8)
Brnazeer | JlabopartopHas [Toptdomuno
pabota (ITP-6) (TTP-8)
8 Tema 8. Ycunurenu I1K-5 3HaeT Huckyccust (YO-4) | [Hoprdonumo
MTOCTOSTHHOTO TOKa (TTIP-8)
yMeeT JlaGopaTopHas [Toptdonuo
pabora (ITP-6) (TTP-8)
Bnajgeer | JlabopatopHas [Toprdommo
pa6ora (ITP-6) (TTP-8)
9 Tema 9. OnepanoHHbIE ITK-5 3HAET Huckyccus (YO-4) [Toptdonno
YCUITUTEIH (TTP-8)
yMeeT JlabopaTopHas [Toprdommo
pa6ora (I1P-6) (TTP-8)
Brnazeer | JlabopartopHas [Toprdommo
pa6ora (I1P-6) (TTP-8)
10 | Tema 10. I'ereparopsl IIK-5 3HAeT Huckyccust (YO-4) [Toprdonuo
(TTP-8)
yMEeT JlabopaTopHas [Toprdommo
pa6ora (I1P-6) (TTP-8)
Biajgeer | JlaboparopHas [Toptdonmo
pabora (TTP-6) (TTIP-8)

IIIkana oueHUBaHUA YPOBHSA C()OPMHPOBAHHOCTH KOMIIETEHIIUI

Kon u Jrtansl GopMUPOBAHUSA KpUTepHH noKa3zaTeJau 0aJLTBI
(opMyJTHPOBK | KOMIETEHIINH
a
KOMIIETEHIM U
TIK-5, 3HaeT Croco0Obl BbIOOpa | CrocoOHOCTH 3HaTh OCHOBHBIE 60-74
CIocobeH COBpPEMCHHOM epecKasaTh U | XapaKTePUCTUKH
OCYIIECTBIIAT 3JIEMEHTHON 0a3bl I | OOBSICHUTH MOJTYTIPOBOTHUKOBBIX
MOHTAK, MOCTPOCHHUS YUeOHBIH puOOPOB, MO
HAJAJIKY, JIEKTPUYECKUX JIEKI[HOHHBIH KOTOPBIM
HACTPOIIKY, YCTPOWCTB C 3aaHHBIMU | MaTepHajl C | IPOMCXOMMT UX
PETYJIHUPOBKY, XapaKTePUCTHKAMU; JIOCTATOYHOM BBIOOp B TOM HITH
ONBITHYIO MeTtoapl pacuera | CTENEeHbI0 HAYYHOU | MHOM yCTPOMCTBE;
IPOBEPKY CXEMOTEXHUYECKUX TOYHOCTH 1 | 3HaTh 3aKOHBI
paboTocrocotH y3JI0B  MIPOEKTHPYEMBIX | IOJHOTHI, ¢ | Kupxroda u
OCTH, YCTPOUCTB U | TIPUBEICHUEM YBEPEHHO MX
WCOBITAHUS U TeHepalni, YCWICHUS W | IPUMEPOB MPUMEHSTD IS
caauy B 00paboTku aHaJu3a 1erne ¢
IKCILTYaTaIUI0 3JIEKTPUUECKUX aKTUBHBIMU U
coopy}}(eHI/H}i, CHUI'HAJIOB; HaCCUBHBIMU
CpencTB " DKCIepUMEHTAIBHBIC KOMIIOHEHTaMU;
OGOpyﬂOBaHI/Iﬁ METOABI  HCCIICHOBAHUS YMeTh MoJIb30BaThCs
cereit XapaKTEPUCTUK COBPEMEHHBIMH
YCTPOMCTB aHAJIOTOBOM U3MEPUTEIbHBIMU
u udpoBoi cpencTBaMu JIIs
CXEMOTEXHHKHU, aHaJm3a MpoIeccoB
CriocoObl YHCIICHHOTO AJIEKTPOHHBIX




aHalu3a XapaKTepUCTHK
JNEKTPUUECKUX LIENEH;

OCHOBHBIE  CHOCOOBI
MOMCKa W aHaIW3a
CIIPAaBOYHOM
HHPOPMALIIH.

YCTPOUCTBAX;

3HaTh
MOCJIEI0BATENILHOCTD
COCTaBIICHUS

g depeHITraTbHbIX
YpaBHEHUH WU
MPUMCHEHHS
OIIEPaTOPHOTO
MeToJ1a JUIsl aHaTU3a
MePEXOHBIX
MPOLIECCOB B IIETISIX.

Ymeer BriOupars  akTuBHBIE | YMETh Ymenue 75-89
W TIaCCHBHBIE DJIEMEHTHI | CHCTEMAaTH3MPOBATh | CAMOCTOSITEIIHHO
JUIL  KOHCTPYHPOBaHUS | Hay4HYIO HaXOJHUTh
pa3IMIHBIX nHPOPMALHIO, HEOOXOTUMYIO
3JEKTPOHHBIX BEITIOJTHATH Hay4IHO-

YCTPOKCTB; TUTIOBEIC 33[]a9d 110 | TEXHUYCCKYIO U
PaccuntriBaTh aHaIN3y CIPaBOYHYIO
OCHOBHEIE Y3761 | XapaKTEPHUCTHK JTUTEpaTypy, B
MIPOCKTHPYEMBIX Pa3IHIHBIX KOTOpOit
YCTPOMCTB B YacTH | MOJYNPOBOJHHUKOB | OMHCHIBAIOTCS
reHepalvyd W YCWIEHHs | bIX NpUOOpPOB ¥ | HEOOXOIUMBIC
EKTPUIECKUX CXEMOTEXHUUYECKHX | XapaKTePHCTHKH
CUTHAJIOB, y3JI0B MOJTYTIPOBOJHUKOBBIX
AHanmu3upoBaTh IpUOOPOB A UX
TEOPETHICCKH npu BEIOOpA B TOM WA
TTOMOIITH HWHOM YCTpPOMCTBE;
MaTeMaTHIECKUX Brnanenue
MoJieNiell M Ha TPaKTHKe METOJMKAMH pacyera
c HCIIOJIE30BaHIEM OCHOBHBIX y3JIOB
COOTBETCTBYIOIIUX YCHITUTENIeH HIU3KOU
M3MEPHUTENIBHBIX Y4aCTOTBI,
npubOpOB  pa3iIuyHBIC PE30HaHCHBIX
XapaKTEePUCTUKU  Y3JIOB YCHIIUTETCH,
aHaJIOrOBOM u ycuiureneu
udpoBoi IIOCTOSIHHOT'O TOKA,
CXEMOTEXHHUKH; TeHEepaTopOB
[IpoBomuTh TIOWCK TapMOHUYECKUX U
HaYYHO-TEXHUYIECKOH UMITYJIbCHBIX
HHPOpPMALTUH o CUTHAJIOB,;
3aJJaHHOU TEME. YMeHue
MIOJI30BATHCS
U POBBIMU
ocuuiiorpadamu u
WU3MEPHUTENbHBIMU
TeHepaTopamHu ¢
LEJIbIO UCTIBITAaHUS
Pa3IUYHBIX 0A30BBIX
Y3JIOB aHAJIOTOBOM
JICKTPOHHKH.

Bnaneer HaBrikamu Bianets OCHOBHBIMU 90-100
COCTaBJIEHUSI M pacueTa | METOJUKaMH CXEMOTEXHUYECKIMHU
INEKTPUIECKUX CXeM | pelIeHus pELICHUsIMH,
Pa3IMYHOTO Ha3HAYEHWs | Pa3iIMYHBIX 3aj]iad, | UCIIOJIb3YEMBbIX IPH
" MaTeMaTHIeCKHUMH | CBS3aHHBIX C | IPOEKTUPOBAHUH
cnocobaMi  ONHCaHUS | aHAIH30M U | YCHIIUTETCH,
OCHOBHBIX MPOIIECCOB B | CHHTE30M TCHEPaTOpPOB
HUX Ha OCHOBE | Pa3INYHBIX CUTHAJIOB,;
(bH3rUecKUX 3aKOHOB; AJIEKTPOHHBIX OCHOBHBIMH

Hagwixamnu BBIOOpA | YCTPOMCTB, cxemMaMu
METOZIOB W  CPEICTB | DICKTPUUECKUX AHAJIOTOBBIX
M3MEpEHU JUIsl | Lened, YCTpOMCTB | BBIYMCIMTEIBHBIX
9KCIIEPUMEHTAIIbHBIX yCUIICHHS U | yCTPOWCTB Ha




HCCIIe IOBAaHUMA reHepanuu OTIEePAIMOHHBIX
mapamMeTpoB Y3JIOB | CHTHAJIOB C | yCHIIHTEISX;
aHaAJOTOBOM " | 3aJaHHBIMH MaTtemMaTH4eCKUMH
mudpoBon XapaKTepUCTHKaMH | METOJaMH pacdera u
CXEMOTEXHHUKH; C HCIIOJB30BAHUEM | OIMCAHUS
Hasrsikamu HAy9IHO- CHEKTPANbHBIX H
MOJICITUPOBAHHS TEXHUYECKOM TIEPEXOTHBIX
INEKTPUYECKUX cxeM | uHpopMaIuu B | XapaKTEpUCTHUK B
IS reHepaluu U | COBPEMEHHBIX YCHITUTEIBHBIX U
YCWJICHUSI CHUTHAJIOB B | OTEYECTBEHHBIX U | UMIYJIbCHBIX
COBPEMEHHBIX 3apyOeKHBIX YCTpOICTBaX;
MPOrpaMMHBIX TaKeTaxX | UCTOUYHUKAX YMeHueM BBIOHpATh
CXEMOTEXHUYECKOTO COOTBETCTBYIOIIHE
MOJICITUPOBAHHS; U3MEPUTENEHON
Hasrsikamu ITOMCKA, 3aJa4e METOIUKHU
aHaIM3a u U3MEpeHUH 1
CHCTEMATH3ALHU CpeICcTBa U3MEPEHUIA;
Hay4YHO-TEXHUYECKOHI YMennem
HHPOPMAINH o CaMOCTOSITEILHO
KOHKPETHOH  TeMaTHKe HaXOOUTHh METOIBI
HCCIIeIOBAHUS. penieHus
Pa3HOO0pa3HBIX
3a7a4 B 001acTu
CXEMOTEXHHUYECKOTO
MIPOCKTHPOBAHUS
YCTpOICTB;
HaBrikamu
COCTaBJIEHHS
ANEKTPOHHBIX CXEM B
[TaKeTe
MOJIETTUPOBAHUS
Multisim.

MeToauveckue peKOMEHIAalMU, ONpee/AIIe NPoueAyPbl OLeHUBAHUS
pe3yJIbTaTOB OCBOCHM M CLIUTIIUHBI

Texymas arrectanusi CTy/IeHTOB

Tekymas arrecranysi CTYJEHTOB MO JUCUUIUIMHE «CXEMOTEXHUKA CHCTEM
PaauoOCBSA3W» MPOBOJUTCS B COOTBETCTBUU C JIOKAJTbHBIMU HOPMATUBHBIMHU aKTaMU
JIBOY u sBisgercs o0sg3aTeIbHOM.

Tekymas arrectanus no JucuuInHe «CXeMOTEXHUKA CUCTEM PaJuOCBSI3H»
npoBoauTcs B (opme 3ammThl  JA0OpAaTOPHBIX pabdOT MO  OLIEHWBAHUIO
(dakTUYeCKuX pe3yJabTaTOB 00ydeHHs] CTyneHTOB.OCYIIECTBISAECTCA BEIyLIUM
MPENo/IaBaTeIIEM.

OObexkTaMu OLICHHMBAHMS BBICTYIIAIOT!




e yyeOHas MOUCUMIUIMHA (AKTUBHOCTh Ha 3aHATUSAX, CBOEBPEMEHHOCTh
BBITIOJTHEHMSI PA3JIMYHbIX BUJOB 33/IaHUM, MOCEIIAEMOCTh BCEX BUIOB 3aHATHI IO
aTTeCTyeMOW AUCLUILINHE);

® YpPOBEHb OBJIAJICHUS TMPAKTUUYECKUMHU yMEHUSMH U HABBIKAMU II0 BCEM
BUJaM Y4eOHOI paboThI;

® pe3yJIbTaThl CAMOCTOSTEILHON PaOOTHI.

OneHrBaHuEe pE3yJNbTaTOB OCBOCHUS TUCIHMIUIMHBI Ha JTame TeKyllen
aTTeCTAllMd TPOBOJUTCS B COOTBETCTBHHM C WCIOJB3YEMBIMH OILIEHOYHBIMH

CpCACTBAMH U KPUTCPUAMMU.

Kpurepuu ouieHKH 0TYETOB 110 JIA00PATOPHBIM padoTam

OueHuBaHue  3alMThl  JIAOOpPATOpHOM  pabOThl  MPOBOAMTCS  TpHU
MIPEACTABIICHUH OTYETa B AJICKTPOHHOM HWJIM TIEYaTHOM BHJEC, IO IBYXOaTBbHOU
IKaJIe: «3a4TCHOY, «HE 3aUTEHOY.

OrneHka «3a4TEHO» BBICTABISIETCS CTYACHTY, €CIM OH TNPENCTaBIsAeT K
3allIUTEe OTYET MO JA0OpaTOpHOM padoTe, YAOBIETBOPSIOMIUN TpeOOBAHUSM IO
MOCTABJICHHBIM 3aJIaHUsIM, 110 0(DOPMIICHHIO, IEMOHCTPUPYET BIIaJCHUE METOAAMHU
U TIpYeMaMu TEOPETUUYECKUX /WA MPAKTUYECKUX aCTIEKTOB PaOOTHI.

OneHka «HE 3a4TEHO» BBICTABISIETCS CTYJEHTY, €CIIM OH HE BIaJeeT
METOJaMH U TIPUEMaMU TEOPETUYECKUX W/WJIN MPAKTHYECKUX ACIEKTOB pabOTHI,
JOMYCKAaeT CYIIeCTBCHHbIC OMMMOKM B paboTe, TPEACTaBIsSCT OTYET C

CYmECCTBCHHBIMHA OTKIIOHCHUAMU OT IIPpaBHUJI O(l)OpMJ'IeHI/ISI IMMCBbMCHHBIX pa60T.

IIpome:xyTOoUHAS aTTECTAUA CTYI€HTOB
[TpoMexxyTouHasi arrecTanus CTYJICHTOB IO JUCHUIUIMHE «CXEeMOTEXHUKA
CHUCTEM PAIMOCBA3W» MPOBOAUTCA B COOTBETCTBUM C JIOKAJTbHBIMU HOPMATHUBHBIMU
aktamu JIBDY u saBisieTcs 00s3aTebHOM.
[IpomexyTouHast arrectanus M0 AUCHUIUIMHE «CXEMOTEXHUKA CHCTEM

PaauoCBA3K» IMPOBOJHUTCA B BHJAC TCCTa Ha p3306paHHBI€ B Xo0J€ HCKHHﬁ,



NPAKTUUECKUX 3aHATUA U JAOOpPaTOpPHBIX pabOT TEMBI, COAEPIKAILEro Kak
TEOPETHYECKHE BOMPOCH (C BapHaHTaMU OTBETOB), TaK WM PSJl TMPAKTUICCKUX
3aganuii (0e3 BaprMaHTOB OTBETOB). [ MONMyUEHHS TOJNOXKUTEIBHON OLICHKH Ha
’K3aMEHe, KpOME HalHMCaHusl TecTa, He0OX0IMMO TpeaocTaBuTh cBoe [loptdomo,
KOTOPOE€ COCTOUT M3 KOHCIIEKTa JICKIWM, IPUHATHIX U 3AIMUIIEHHBIX OTYETOB I10
nabopartopHbM padboTam. Crnaya KypcoBOM pabOThI JUIsl JONyCKa K 3K3aMEHY He
o0si3aTeTbHA U MOXET OCYIIECTBIIATHCA HE3aBUCHMO OT HK3aMEHa. 3aJaHue Ha
KypcoByl0 paOOTy MPHUBEACHO B pazelie OLEHOYHBIX CPEICTB Ul TEKyLIeH
aTTeCTALUH.

Bo3M0XHO npuMeHeHne peruTuHr-IaHa. 1Ipu ero Hanuuum npenogaBaTenb
O3HAKOMHUT CTYACHTOB C €ro COJEpPXKAHUEM U CPOKAaMU KOHTPOJIBHBIX
MEPOIPUATHM.

Crpykrypa IHoprdoano

1. Ha3Banwue I[optdomuo.

2. KoHCIIeKT JIeKIIHiA.

3. OtueTsl Mo 1a00pPaTOPHBIM pabOTaM.

KpnTeme BBICTABJICHHUA OLCHKHA CTYACHTY HA IK3aMCHE 110 JUCIHUILIJIUHE

«CXeMOTeXHHKA CHCTEM PaanoCBA3ZN

banmnei(peit | Ouenka(cranna | TpeboBanust k cPOpMUPOBAHHBIM KOMIIETEHITUSIM
TUHTOBOW | pTHas)
OLIEHKH)

86-100 «OTIIAYHO) OreHKa «OTJIMYHOY» BBICTABISIETCS] CTYACHTY, €CJIH OH TITYyOOKO
U MPOYHO YCBOWJI TPOTPAMMHBIA MaTepwall, NCUYCPIBIBAOIIE,
MOCIIEAOBATENHHO, YETKO U JIOTUYECKH CTPOWHO €ro M3Jaraer,
yMEEeT TECHO YBS3bIBaTh TEOPUIO C IMPAKTUKOH, CBOOOJHO
COpaBIIs€TCS C 3aJadyaMH, BOMPOCAMU W JAPYTUMH BUIAMH
MIPUMEHEHHUS 3HAHWH, MPUYEM HE 3aTPYIHSIETCS C OTBETOM IIpU
BUJIOM3MEHEHUH 33JaHUN, HWCIONB3YeT B OTBETE MarepHuall
MOHOTpa(UUECKONW JIMTEPATyphl, MPABHIBHO OOOCHOBBIBACT
NPHUHITOE pEIleHHe, BIAJeeT Pa3HOCTOPOHHUMH HABBIKAMU H
MIPHEMaMH BBITIOJTHCHUS MPAKTHYCCKUX 3a/1a4.

76-85 «XOpOoUIo» OneHka «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CIM OH TBEPAO
3HaeT Marepuas, 'paMOTHO U IO CYIIECTBY M3JlaraeT ero, He
JIOTTYCKasl CYHIECTBEHHBIX HETOYHOCTEW B OTBETE HAa BOINPOC,




MMpaBUJIbHO HNPUMCHACT TCOPETHYCCKUEC IIOJIOXKCHUA IIpHU
pemiCHUN  MMPAKTUYCCKUX  BOIPOCOB W 3a4a4, BJIAACCT
HCO6XO,I[I/IMBIMI/I HaBbIKaMHU U IIPUEMAMM WX BBIIIOJIHCHUS.

OI_ICHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIIACTCA CTYACHTY, C€CIIU
OH MIMEET 3HaHUS TOJLKO OCHOBHOTO MaTepHualia, HO HE YCBOMII
ero  jJeraned, JOMyCKaeT HETOYHOCTH, HEIO0CTaTOYHO
npaBWiIbHbIE  (OPMYJTUPOBKH,  HApYIICHHS  JIOTHYECKOU
MOCJICAOBATCIIBHOCTU B U3JIOKCHUHW ITPOTPpaMMHOIO MaTcpuaia,
UCTIBITHIBAET 3aTPYAHEHHUS TPU BBIOJHCHUU MPAKTHYECKUX
pabor.

61-75 «yZOBJIETBOPUT
€JILHOY»

0-60 «HEYIOBIETBOP
HATEIHLHOY

OuLeHKka «HEYJIOBJIETBOPUTEIBHO» BBICTABIISETCS CTYJEHTY,
KOTOPBI HE 3HAET 3HAYUTEIBbHOW YAaCTH MPOTPAMMHOIO «HE
MaTepuaia, J0MycKaeT CyIIECTBEHHbIE OIUOKHU, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYAHEHUSMHU BBIIOIHSIET IPAKTUYECKUE pAOOTHI.
Kak MIPaBUJIO, OLICHKA «HEYIOBJIETBOPUTEIHLHO
«HEYJOBJICTBOPUTEIBLHO» CTAaBUTCS CTYAEHTaM, KOTOpbIE HE
MOTYT MPOAOJLKUTH 00ydeHHe Oe3 TOMOTHUTENbHBIX 3aHITHIA
10 COOTBETCTBYIOIIEH JUCLUIIIINHE.

OueHouHble cpeacTBa ISl POMEKYTOUYHOM ATTeCTAlNH

HepequL TEM, BBIHOCHUMBIX HA 3K3aME€H

W e

[ToHsiTHe yCcUIIeHUs, MPUHIUIIBI YCUJICHUS CUTHAJIOB.
Ha3naueHue yCHIMTENbHBIX YCTPOUCTB U 00JIACTH UX IPUMEHEHHS.

Knaccudukanus ycunurenen.

4. OYHKUUMOHAJIBHBIA COCTAB YCHJIMTENBHBIX YCTpPOWCTB. (OCHOBHBIE

IIOKAa3aTCJIn.

5. IlapameTpbl: BXOJIHbIE U BBIXOAHbBIEC JaHHBIC, KOADPUIUEHTHI YCUICHUS

M0 TOKY, HaNpsOKEHWIO, MOIIHOCTU. JlMHamMudeckuil auamna3oH, KO3()QUIUEHT

YaCTOTHBIX UCKAXKEHUU.

6. DOHepreruueckue napaMeTpbl yCUIUTEIEH.

1. XapaKTepI/ICTI/IKI/I: aMIUIUTyaAHasd, aMINIMTYAHO-44aCTOTHAA, aMIIJIMTYIHO-

YacCcTOTHas1, ICpexoHasd.

8. IloHsiTHE 0 HOPMUPOBAHHBIX U JOTAPUPMUUYECKUX XAPAKTEPUCTUKAX.

9. HenuHelHblEe UCKAXKEHUS.




10. VYcwmurtens Kak 4eThlpexmomocHUK. [lapamerpel ycunmuteneidr B
cucteMax «Y», «Hy», «Z» napameTpos.

11. OGpartHbie cBsi3u B ycwnurtensax. [lonstue, kinaccuukanus.

12. BmumsiHMEe 00paTHBIX CBs3EH Ha MapaMmeTphbl yCHIHTeNeh: KO3 UIIMESHT
YCWJICHHSI, BXOJHOE U BBIXOJIHOE COIPOTUBIICHHUE U IPYTUE TTapaMETPBhI.

13. VYcroituuBocTh ycwiutened ¢ oOpaTHBIMH  CBsi3aMu. Kpurepuu
YCTOMYHUBOCTH.

14. [lpunuun paboThl yCUIUTENBHOTO Kackaaa. HazHaueHue 31eMeHTOB.

15. TloHsiTHE O CTATUYECKOM U TMHAMUYECKOM PEKUMax.

16. Meroasl oOecrieueHusT 3aJaHHOTO pexuMa padoTel. CTaOMIBHOCTH
pexuma.

17. Metoabl TEpMOCTAOMIU3AIMN U TEPMOKOMITICHCAIIUU PEKUMA.

18. Kackaasl npeBapuTeIbHOTO YCUIICHHUS.

19. [IpuHnuMNUanbHble U YKBUBAJICHTHBIC CXEMbl YCHIIUTEIBHBIX KACKAJO0B C
OOIIIUM SMUTTEPOM U UCTOKOM, 00I1Iei 0a30i, 0OIIMM KOJIJIEKTOPOM M UCTOKOM.

20. Ananu3 amIUIMTYAHO-4aCTOTHOM M (Pa304acTOTHOM XapaKTEPUCTHK
KacKaJloB.

21. MeTonapl TOBBIIMICHUS HOMHUHAJIBHOTO  KOd(duImeHta yCUICHUS
KacKaJloB.

22. OcobeHHocTH paboThl KACKAI0B IPU YCHIICHUU UMITYJIbCHBIX CUTHAJIOB.

23. CBsI3b NEPEXOIHBIX U JIMHEWHBIX HCKAXKEHUH.

24. Kackanpl ¢ 00IIUM KOJUIEKTOPOM U CTOKOM.

25. J1oOpOTHOCTB YCUJIMTEISI, METO/IbI €€ MOBBIIIECHHUSI.

26. HwuszkouacTOTHast KOPPEKIHs JIMHEWHBIX HMCKAKCHUM.

27. llpocras napauienbHasi BHICOKOYAaCTOTHAs! KOPPEKIIHSI.

28. BricokouacroTHas koppekius OOC cBs3bio «Zy» TUMA.

29. Koppekmus BpeMeHU YCTaHOBJICHUS U CIIaja BEPIIMHBI UMITYJIbCA.

30. Ilonsarue 00 MHTErpaTbHBIX yCHIUTEIAX. OCOOEHHOCTH CXEMOTEXHUKH.

31. OcoOeHHOCTH TOCTPOEHUS YCUJIMTENEH IMOCTOSHHOTO TOKa MPSIMOIO

YCUJICHUA.



32.
33.
34,
35.

[Tonsitue npetida mHyms.
[Toctpoenue auddepeHnnaibHbIX KacKaaoB.
Metobl no1aBNeHUs CUH(A3HBIX CUTHAJIOB.

Onepanuonnsie yeuurenu (OY): mocTpoeHue, OCHOBHBIE TapaMETPhl U

XApPAKTCPUCTHUKH, SKBUBAJICHTHBIC CXCMBEI.

36.
37.

OHCpaHI/IOHHLIG CXCMBI.

[TapameTpsl VWHBEPTUPYIOLLEH, HEUHBEPTUPYIOLIEH u

muddepennuansHoit cxem BritoueHust OY.

38.
39.
40,
41,
CXEMBI.
42,
Kackaja.
43,
44,
45,
46.
47,
48.
49,
MocCTa.

50.

Crarnueckue norpemHocTy OY U METOAbI KX YMEHBIICHUS.
Oco0OenHoctu ucnosib3oBanust OY B aHAJOrOBBIX yCTPOMCTBAX.
VYcerpoiicTBa aHAJIOrOBOM 00paOOTKU CUTHAJIOB.

[ToctpoeHne ycunuTenei MOIIHOCTH: OJHOTAKTHBIE W JBYXTAaKTHBIC

AMHJII/ITYIIHO-LIaCTOTHaH XapaKTCPUCTHKA TpaHC(l)OpMaTOpHOI“O

DHepreTuyecKue COOTHOIIEHHS B Kilaccax «Ay, «By», «AB».

Mertons! nossiienus KIIJ[ ycunurenein MOIHOCTH.

Kackazsi, paboTatomiue B pesxxume kiaacca «Dy.

@da30MHBEPCHBIE KaCKabl.

YceroitunBocTh yeunuTenen. ['eHepaTtopsl, pesKUMbl CaMOBO30YKIECHUS.
AxTuBHBIE QUIBTPHI. [[pUHIUTIBI TOCTPOEHUS.

YacToTHO-U30UpaTeIbHbIE IeNW Ha OCHOBE MocTa BuHa u aBoitHoro T-

MexkackaaHbie CBsI3u. Pa3Bsi3pIBaroNIrie PYIIBTPHI B IETISIX MUTAHMUSI.

IIpumep 3K3aMeHAIIHOHHOTO TECTA

1.[IByxKackaJHbII yCUIUTENh, 0XBaueHHbIN 001eit OOC ¢ ko3 duiimeHTom

nepenaun paBHbM [3=0.01, nmeer xkoapdunment ycunenus K=50. Uemy paBen

K03 bULIMEHT yCUIIeHUs TIepBOTo Kackajaa, eciiv y Broporo K = 20 nb?



2.YKaxxuTe H3MEHEHHE TOJOXKEHUs paboueil TOYKM Kackaga ¢ OOIuM
AMUTTEPOM MIPU YMEHBIICHUH HUKHETO pe3ucTopa R2 nenu cMemenus:

- Ux» =FEo, Ixo =0,

- Ux» =0, Ixo =Eo/RKk,

- CMeCTHUTCS BIIEBO IO CTATUYECKOW XapaKTEPUCTHUKE;

- CMecTHUTCS BIIPABO MO CTATHYECKON XapaKTEPUCTHUKE;

- He nu3menurc4.

3.00ecrieueHue TeMIlEpaTypHON CTaOMIBHOCTA Kackajla Ha IOJIEBOM
TPaH3UCTOPE MOXKET OBITH 00ECTIEUEHO:

- HCTIOJIb30BAHUEM TPAH3UCTOPA C U30JIUPOBAHHBIM 3aTBOPOM;

- MOJIOOPOM COIIPOTUBIICHHUS B IIETIH 3aTBOPA;

- BBIOOPOM TEPMOCTAOMIILHON pabouell TOUKHU;

- HCTIOJIb30BAHUEM BCEX MEPEUHUCIIEHHBIX CITOCO0O0B.

4.Ilpu yBEIWYEHUH CONPOTHUBJICHUS HArpy3KM YCHIIUTEIBHOTO KacKaja
aMILTUTYAHAsI XapaKTePUCTUKA!

- YBenuuuTcs yroJi HakioHa, UHac He U3MEHUTCH,

- YMEHBLIUTCS yroJ HakioHa, UHAc HE U3MEHUTCH,

- YBenuuuTcs yroia HakioHa, UHac yBenuuurces,

- YBenuuuTcs yroia HakioHa, UHAC yMEHbBIIUTCS,

- He usmenurcs.

5.0npenenuts napamerpel crarndeckoro pexkuma (Uko u |ko) kackana c
obmum smuttepom, eciim Eo =10B, R1=15k, R2=3k, Rk =2k, Ra =05k,
H21 =40, H11 = 500 Owm.

6.0Onpenenmuty UBbixHac mpu Em = 50 MxB, xoadduiinente npeBbieHus
BXoAHOTO curHaina Haj mrymoMm 20 1b, Dy=100, K=60 n1b.

7.1lpu yBennueHUW COMPOTHBIICHHS B IleNU cToka Rc kackama ¢ oOmmm
UCTOKOM KO3 (UIIUEHTH YACTOTHBIX UCKAKEHUM:

-  MH yMeHbmnTCs, MB YMEHBIIUTCH,

- MH ymenbmures, MB yBenuuuTcs,

- Mmn yBennuurcs, MB yMEHBIIIUTCA,



- MHn yBenuuurcs, MB yBennuunres,

- MH u MB He u3MeHsATCH.

8.Ilokazatpe Buag AUX, eciu mepexogHON XapaKTEPUCTUKE COOTBETCTBYIOT
cootHomeHus: ty =0, A = 0.

9.Kak wu3MEHHTCS TEepexoJHasi XapaKTEpPUCTUKA  YCWIHTENS  IpHU
YMEHBIIICHUU COMPOTUBJICHUSI HATPY3KU?

- Criaz BepIIMHBI HE U3MEHUTCS], BPEMSI YCTAHOBJICHHS BO3PACTET,

- Cnag BepIIMHBI HE U3BMEHUTCS, BPEMSI YCTAHOBJICHUS] YMEHBIIIUTCS,

- Criazx BEpIIMHBI BO3PACTET, BPEMSI YCTAHOBIICHHSI HE U3MEHUTCA,

- CniaJ BepIIMHBI YMEHBIINUTCS, BPEMSI YCTAHOBJICHUSI HE U3MEHUTCA,

- Cnag BepIIMHBI BO3PACTET, BPEMS YCTAHOBJICHUS YMEHBILIUTCSL.

10. Omnpenenuth K03(hOUIIMEHT YaCTOTHBIX HCKaXEHHH, eciu  (a30BbIN
cIBuUr O=45°.

11.0mpenenuts BU1 00paTHOM CBSI3U B MPUBEICHHON CXEME.

UB:{ $ E] UBBE{

L *

12. Tloka3aThb 3aBHCHUMOCTb TMOTPEOJIIEMON MOITHOCTH OJHOTAKTHBIM

YCUJIUTEIEM MOILIHOCTH OT YPOBHSI BXOJIHOT'O CUTHAJIA.

13.0npenenuts UBBIX HHTErpaTopa MpU BO3ACUCTBUU MPSMOYTOJIBHOIO
nmiyabsca ¢ Usx =10B, ecaiu R =1 MOwM, C=0,5 Mx®, t, = 10 mc.

14.TlpuBecTu cxeMy YMHOXKEHHUS JBYX DJICKTPUUECKUX CUTHAJIOB

15.Kakue »neMeHTBhl CXeMbl Kackaja ¢ OOIIUM SMUTTEPOM OMPEACIISIIOT
BXOJHO€ COIPOTHUBIICHHE?

- Rr,R1,R2, HII,

- R»n,R1,R2, HII,

- R1,R2, H11,

- Rk, R1, R2, H11.



OueHouyHbIE CpeACTBA ISl TEKYIIEH aTTecTAlNU
Ilepevyennb TeM AJi51 AUCKYCCHH

1. IlpocThie cXeMbl Ha MOJYNPOBOJHUKOBBIX JUOAAX  Pa3JIMYHOTO
Ha3HAYECHUS.

2. Ilpocreimmii yCUIUTEIb HA TPAH3UCTOPE.

3. CnocoObl 3a1aHus pexxuMa paboThl YCHIIHTEIBHBIX 3JICMEHTOB.

4. OOpaTHas CBsI3b B yCHIIUTEISAX.

5. IlpuHuun paOoThl yCHIIMTEIBHOTO KacKaja.

6. BrausHHe HOMHHAIOB JIEMEHTOB CXEMbl Ha MapamMeTphbl YCHIIUTEIHHOTO
Kackasa.

7. Aaroputm pacyeta KackaJa INpeIBApUTEIBLHOTO  YCUJIEHUS  Ha
OUMONSIPHOM TPAH3UCTOPE.

8. BnusHue 2JIeMEHTOB CXeMbl Ha YacTOTHbIE W  JIMHAMHYECKHE
XapaKTepUCTUKU KacKaja.

9. AmHanoroBble CX€MbI Ha ONEPAIMOHHBIX YCUITUTEISX.

10. Yewmmrens HU3KOM 4YacTOThI Ha  OINEPAIMOHHOM  YCHJIUTENE C

OJHOIIOJIAPHBIM ITUTAHUCM.

Tunossble 3a1aHuA K JIa0OPATOPHBLIM padoTam

H3zmepenue nOCMOAHHBIX U HEPEMEHHBLIX MOKO8 U HANPANCCHU
NOYNPOGOOHUKOBLIX NPUOOPOE HA NpUMepe mMPAaH3uUCmopa 6 Kackaoe
npeosapumenbHo20 yCuieHus no cxeme ¢ 00uuM IMUmMmepom

1. Jlns cOopku cxeMbl BbIOEpUTE 3JIeMEHThl. HoMHHaIBI  MOXHO
OTIPENETUTh M0 MapKUPOBKe (LIBETOBas MAapKHUPOBKa PE3UCTOPOB, LU(poBas WM
OyKBEHHO-IIU(pOBasi KOHJEHCATOPOB) WM IpU IOMOLIM 3aMepa IapaMmerpa
MYJIbTUMETPOM.

I/ISMGpLTe q)aKTI/I‘ICCKI/IC S3HAYCHHUS HOMMHAJIIOB 3JICMCHTOB IIpW ITOMOIIIU



MYJIbTUMETPA. 3aMUIIUTE PE3YIbTATHl U3MEPEHUM.

CocraBbTe cXeMy KackajJa MpeABapUTEILHOIO YCUJIEHUS 110 CXEME C 0OIIHUM
YMUTTEPOM.

Hanee nns ynoOCTBa MOCHENYIOIIMX HW3MEPEHUN HANPSIKEHUH U TOKOB
TPaH3UCTOPA €r0 MOYKHO BBIHECTH IPHU MOMOIIU TPEX MPOBOJIHUKOB HA CBOOOIHOE
MECTO MAKETHOM IIATHI.

2. IlopaiiTe muTaHue Ha cxemy oT rHe3aa +15 B.

N3meppTe (akTHyeckoe 3HAYCHUE HANPSDKCHHS MHTAHHUS MYJILTHMETPOM.
PesynpTaT 3anuimure.

Onpenenure NoJI0KEHUE padoyeld TOUKM KacKa/a.

Hanpsibkenue MOXKHO HW3MEpPUTh MPHU MOMOIIM BCTPOEHHBIX MHCTPYMEHTOB
Digital multimeter wumu  Oscilloscope  (MynpTUMETp U ocumwuiorpad
COOTBETCTBEHHO).

[IpoBeauTe wu3MepeHUs NOTEHIHMAIOB SMUTTEPA, KOJUIEKTOpa M 0a3bl
OTHOCUTEJIBHO OOIEeH TOYKM TpH TMOMOIIM ocumiorpada u MyibtuMmerpa. Ha
ociuuiorpage  aJis  KOPPEKTHOTO  OTOOpa)KeHUsl pe3yibTaTa HeoOXOAUMO
YCTaHOBUTh COOTBETCTBYIOLIYIO II€HY JAEJEHUs, YTOObl YpOBEHb H3MEPSIEMOrO
HalpsDKEHUsT Haxoqwicss B OOJacTH  oToOpakeHus. YHCIeHHOE 3HayeHue
MOCTOSTHHOTO HANpPsDKEHHS B JAHHOM CIIy4ae CUMTBIBACTCS OKOJO abOpeBUATyphI
RMS (root mean square — cpenHeKBajJpaTHUYECKOe 3HaueHHe). Pe3ynbrarhl
3anumuTe. Berauciure HanpsokeHus: 6a3a-dMUTTEP U KOJJIEKTOP-IMUTTED.

[Ipn nmomou BCTPOEHHOTO MYJbTUMETpPAa U3MEpPhTE TOK KOJUIEKTOpa. Tok
0a3pl B JAaHHOM CIIy4a€ COU3MEPHUM C TIOTPEIIHOCTHIO (EIWHULICH MIIAIIIETO
paspsiga) M MO TOKa3aHUSIM BCTPOCHHOIO MYJIbTUMETPAa MOKHO TOJBKO C
HEKOTOPOW BEpPOSITHOCTHIO CYAWTh O €ro HaJU4YUH/OTCYTCTBUU (€CIH €CTh
BO3MOXHOCTb, TOK 0a3bl MOKHO WM3MEPUTh OTIEIBHBIM MYJIbTUMETPOM C OoJjiee
IUPOKUM JTMANa30HOM TOKOB). Ilepem KakabiM H3MEpeHHEM HEOOXO0IUMO
ycranoBuTh Null Offset qy1s1 koMneHcanuu NoKa3aHUii BCTPOGHHOTO MYJIbTUMETPA
B OTCYTCTBHE U3MEPSIEMOT0 CUTHaja (YCTAaHOBKA HYJIS).

3anuimuTe NoJiydeHHble 3HaueHus. [lo crpaBOYHBIM JaHHBIM TpPaH3UCTOPa
2N3904 (Tounee, mo BenWYMHE KOA(PQUIMEHTA TIEpenadyn TOKa 0a3bl B CXEME C
oOuuM smuttepom H213) Ha OCHOBE TOKa KOJUIEKTOpA paccuyuTanTe TpeOyembli
tok 6a3bl (10 = Ik/H213). CpaBHHTE pacueTHBIN TOK C K3MEPEHHBIM.

3. IlomaiiTe Ha BXOJ Kackaja NMEPEeMEHHOE HaIpPSKEHUE CHUHYCOUAAIbHOU
dbopMBI TIpH TOMOIIKA BUPTyalIbHOTO WHCTpyMeHTa Function Generator. I[Ipu sTom
THE310 Ha MakeTHOW mare ¢ ooOo3HaueHneM FGEN HeoOXOoaIMMO COEIUHUTH
IPOBOJHUKOM CO BXOJOM Kackajga. [lapamerpsl YCTaHOBKM TIeHeEparopa:



CUHYyCOHUJaIbHOE HampsbkeHue, yactora 1 kI, pazmax Hamnpsbkenus (Vpp) 0,02 B
(ammuntyzna npu 3ToMm paBHa 10 MB). AkTuBanus npoucxoauT no kHomke Run.

[Ipucoenunute K BRIXOAY Kackada ocuusuiorpad u npoHabmoaaite gopmy
BBIXOJIHOTO HampspkeHus. OOpaTuTe BHUMaHHE Ha 3allyMJICHHOCTh CHUTHAJA.
3adukcupyiiTe CKPUHIIIOTOM.

N3mepbTe mepeMeHHOe HaIPsHKEHUE Ha BBIXOJAE KackaJa B TPEX BapUaHTaxX:
ocumiorpadom 1o BenumuuHe RMS, ocmwmiorpagom mno BenmuuumHe Vpp,
MYJITUMETPOM (CPEIHEKBAIPATUUECKOE 3HAUEHUE NMEPEMEHHOM COCTaBIIIOIICH).
[TockonbKy H3MepsieMble 3HAUYEHUS TMOABEPKEHbI OCHMWJUISIIUAM (KOJIeOaHUsIM),
HEOOXOAMMO JJI1 KaKJI0r0 BapuaHTa MPOU3BECTH IO JIECATh 3aMEPOB B PEXKUME
Run Once (omHOKpaTHOE H3MepeHHe; 3amaercs B myHKTe Acquisition Mode).
3anucaTh MOJYyYEHHbIE 3HAYEHUS, BBIYUCIHUTH YCPEIHEHHBIE XapaKTEPUCTUKHU
Usbix_rms, UBbIx_Vpp, UBBIX CKB (MYJIBTUMETD).

Jlist Bcex TpeX BapuaHTOB BBIUMCIUTE KOIP(ULIHUEHT yCUIIEHHS Kackaja 1o
HaIpspKeHUto. IIpy 3ToM aMIUIMTYLy BXOJHOTO HANpsDKEHHs I10Jaratb PaBHOM
Usx = 10 mB (3HaueHue, KOTOpoe 3a7aBajoch Ha TEHEPATOPE).

KoadpduuuenT ycuneHuss mo HampsyKEHUIO BBIYMCISETCS MO CTaHIAPTHOM
dbopmyne Ku = Ussix/UBX. BXogHoe M BBIXOJHOE HAMpPSKEHUS JOJKHBI OBITh
BbIp@XEHbl B OJMHAKOBBIX 3HAueHUsAX: Oepercsa pa3Max, aMIUIUTyda WIu
CPEIHEKBAPATUUECKOE 3HAUCHUE.

CpaBHHTE MTOITYYEHHBIE PE3YIIbTATHI.

4. IlpucoenuHuTe NaApaIENIbHO HArpy3ke €MKOCTHYIO COCTaBIISIOINIYIO
BenuunHo CH = 0,01 Mmx®. Ilponabmrogaiite HopmMy BBIXOAHOTO CUTHAJIA MPHU
nomonu ocuwnorpada. CpaBuute ¢ dopmoit curHana B 1m.3. 3aduxcupyiite
ckpuHIoToM. Crenaiite BbIBOBI.

N3mepbTe ocmmuiorpadoM BEIMYMHY BBIXOJHOTO HANpPSDKEHHS B ABYX
BapuaHTtax: RMS u Vpp. [Ing kaxaoro BapuaHTa NpoBeanTe Mo 3-+5 U3MEpPEHU B
pexume Run Once. Berumcinre ycpenHEHHbIE 3HAa4ueHUs. Bprauciure
ko3 urenTs! yeunenust o RMS u Vpp.

CpaBHHTE ¢ aHAJIOTMYHBIMU 3HAYEHUSAMH, NOJydeHHbIMH B 1.3. Kakyro
noJ1t0 3HaueHus RMS oThunbTpoBbIBa€T EMKOCTH?

ITocne BbmosHeHUs m.4 (111 BCEX IMOCIEAYIOIIUX MYHKTOB) €eMKOCTh CH
OCTaeTCsl B CXEME.

5. Ompexnennure BXOJHOE CONPOTUBIIEHUE KacKaaa [0 NEPEMEHHOMY TOKY.

CTraHIapTHO BXOJHOE COMPOTUBIICHUE OMPEACACTCS KAKI 5y = Ugy/loy, TIC Ugy,

l;x — IEPEMCHHBIC BXOJIHBIC HAIIPSHXKCHHUE U TOK KaCKaza.



B nanHOM ciyyae wu3-3a MaJlOCTH TOKa 0a3bl U3MEpPUTh €ro (TOK) C
JIOCTATOYHOW TOYHOCTBIO CPEACTBAMHU CTEHAA HE MPEACTABISIETCS BO3MOKHBIM.
[TosTOMy pacuer BXOAHOTO CONPOTHUBJICHUS MPOBOAUTCS MO Pa3HULIE BBIXOJHBIX
HaIpsSDKEHU B HCXOJHOM BAapUAHTE CXEMbl M BapHaHTE C JIOMOJIHUTEIbHBIM
MOCJIEA0BATEIBHBIM CONIPOTUBIIEHUEM Ha BXOJE.

JUIsl ICXOTHOTO BapHaHTa CXEMbI MOKHO MCIOJIb30BaTh UBBIX, MOJTYYEHHOE
B 1.4

Jlanee HeoOxoanmo mocienoBaTedbHO ¢ Cl COETUHUTH COMPOTHUBIICHHE
BenuunHOM nopsaka 1 kOMm (umu apyroe, Hanbosee MoAXOoAsIIee 0 HOMUHAIY) U
noaaTk curHai ¢ reaeparopa FGEN depe3 3To cOpoTUBIIEHHE HA BXOJI KACKAIa.

JIyist BapuaHTa CXEMBI C TMOJauell CUrHaia OT reHepatopa Ha R' u3mepnTe
Usbix_rms win UBBIX_ vpp npu nomMoImiu ociuuiorpada 3+5 pa3 B pexxume Run
Once.

BxogHoe compoTHBiIEHUE KAacKaJa MO MOJYYEHHBIM JaHHBIM BBIYUCIISIETCS
KaK

Tex = Ul;bIX ' R'/(UBI)IX - UI;I)IX)'

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

T.K. BXOJIHOE COINPOTHBIICHHE KacKaJla ONPEIEIsIeTCS NapajljIeIbHbIM
BKJIFOUCHHEM COTPOTUBJIEHUH I, = R1//R2//h113, TO mo u3BecTHBIM I,,, R1, R2
MOkHO ompenenuts hlla. TlompoOyiite Bbruuciauth hlla, cpaBHuTE CO
CIIPABOYHBIM 3HaYEHUEM, €CJIM TAKOBOE MPUBEJECHO B ONKUCAHUU TPAH3UCTOPA.

6. Usmenss otHomenue conpotuBieHuit R1 u R2 B ctopony ymeHbIeHus
Y YBEIMYEHUS, MPOHA0II01aTh, KaKOW OyJeT (opMa BBIXOJAHOTO HANPSLKEHUS MPU
nmojavye Ha BXOJI CHHYCOWJAJbLHOIO HampsbkeHus pasmaxom 20 mMB (kak B m.3 —
0,02 Vpp).

B cropony ymenbmienuss — ycraHaBiuBaeTca R2=1 kOm (BepxHee Ha
cxeme), R1 (HmxHee Ha cxeme) coxpaHsercs UCXOAHBIM (2 kKOM); B CTOpOHY
yBenuueHuss — R2 ycranaBimBaercss paBHbIM 10 kOM (MCXOAHOE 3HAYECHHE),
R1=200 Owm.

B o0oux cnydasx ompenenuTh paboune TOYKHA (M3MEPUTh MOTEHIUANbI
BBIBOJIOB TPaH3UCTOPA OCHMIUIOrPadoM, BBIUUCIUTH HANPSLKEHHS! KOJJIEKTOP-
OMUTTEP H 0a3a-dMUTTEP; HU3MEPUTHh KOJUJICKTOPHBIA TOK MYJIBTHMETPOM C
npeaBaputenbHor yctanoBkoi Null Offset).

[ToouepenHo pa3beaUHUTH 1eNb (T.€. cAenaTh OOpHIB) CHadajga Ha MECTe
conporurieHus: R2 (R1 ocraercs ucxomausim), a 3atem Ha mecte R1 (R2 ocraercs



UCXOAHBIM). OmpenenuTh MOJOKEHHE paboyeil TOUKM Kackala TpU KaxIoM
W3MCHCHHH.

BepHyTb cXxeMy B UCXOHOE COCTOSTHHE.

7. Tlo pe3ympTaTaM 1.5 ONpeAEINTh, KaK BIUSET COMPOTUBIICHUE
R'=1 xOM Ha kK03 dUIHUEHT yCUIICHUS IO HaIpsKEHUIO Bceil cxeMmbl. Chenaiite
BBIBOABI B TPEANONOXKEHWH, dYTOo R' sBmsieTcs, Hanmpumep, BHYTPEHHUM
CONPOTHBIICHUEM HWCTOYHWKA CHTHAJA WJIA BBIXOJHBIM COINPOTHUBICHHEM
MPEABIAYIIEro KacKasa.

8. lTlomaBas Ha BXOJ Kackajla CHHYCOWJIAIbHBIA CHTHAT W YBEITUYHBAs
pasmax ot 0,02 Vpp u panee, ompenenuTb, MpU KAaKOM 3HAYECHUU BXOJHOTO
HAIpPSHKEHUST BBIXOJTHOE TEPSAET CUHYCOUAANBbHYIO (hOpMy (HMXKHUE IMOTYTIEPUOIbI
«yIUIOMATCs»). M3MepuTh pa3Max BBIXOJHOTO HamNpsOKeHHS. 3a(HUKCUPOBATH
CKPUHIIIOTOM.

VYBenuuuBas nanee aMmIuiMTyay BxoaHoro curHaia go 0,5 Vpp u Oouee,
ONpEJCNNTh, MPU KAKOM 3HAYEHWW BXOJHOIO HANPSDHKEHUS TMPAKTHYECKH
MepecTaeT pacTd pa3Max BBIXOJHOTO CHUTHaJIA (MMITYyJIBCHI TIPH 3TOM OyayT
OTpaHUYEHbl CBEPXY M CHHU3Y, T.K. OHU BBIXOAAT 3a pabouyro 00JacTh Kackaja).
W3meputh pazmMax BBIXOJHOTO HaNpsDKeHHsI. 3a(UKCUPOBATH CKPUHIIIOTOM.

H3mepenue AMRIUMYOHO-YACM OMHOU u gazouacmommnoi
XaApaKmepucmuK cxemvl Ha npumepe Kackaoa npeosapumeibHozo YCuieHus no
cxeme ¢ 00UWUM IMUMMmMeEPOM

1. Omnpenenute, kak BausitoT Ha AUX n ®UX kackana BeIUUMHBI EMKOCTEH
Cl, C2, Co.

AUX m ®UX MOryT CTpOUTBCS B aBTOMATU3UPOBAHHOM pPEXHUME C
WCIIOJIb30BAaHUEM BUPTyanbHOTO mpudopa Bode Analyzer. [ns mpoBeneHus
n3MepeHus Bxoja kackana coeaunsiercs ¢ rie3qom FGEN, a FGEN coequnsercs ¢
aHanoroBeIM BXxomom AQ+. BeIXoa Kackaga COCOUHSETCS C aHAJIIOTOBBIM BXOAOM
Al+. AmnanoroBeie Bxonabl AO- u Al- coemunstorcs ¢ GROUND. Tlepen
npoBefeHneM m3MepeHus Function Generator HEOOXOIUMO OTKIIOUHTH, T.K. JJIS
n3mepenusa AUX Henonb3yroTes pecypchl FeHepaTopa.

B Bepxuux momsx guamorosoro okHa BodeAnalyzer neo0xoaumo BeIOpaTh
COOTBETCTBYIOIIIME AaHAJOTOBBIE BXOJbI, K KOTOPHIM TIOJABOJISTCS BXOIHON U
BBIXOJIHOW CUTHaIbI Kackaja. Eciu Bce MOJICOEMHEHO, KaK yKa3aHO BbIIIE, TO
HeoOoxoaumo BeiOpath AO u Al. [Ipu ucnosnib3oBaHUK aHAJIOTOBBIX BXOA0B A0, Al
MakcumanbHas yactora noctpoeHus AUYX m ®UX orpanuuena BenuwunHou 200



k[l (HO 3TOro ¢ 3amacoM JOCTAaTOYHO JUIsl aHalIM3a YCHIIUTENEH 3BYKOBOTO
Jharna3oHa).

YcranoBuTe BepxHIOW TpaHully noctpoeHus AYX pasnoir 200 kl'h,
HIWKHIOIO — paBHOM 3 ['m. Yucino u3mepeHuidl Ha Jekagy (Ha JECSITUKPATHOE
yBeJIMUEHUE 4YacToThl) ycTaHoBuTe paBHbIM 10. Peak Amplitude ycranoBute
pasHoii 0,02. Bce AUX/DUX QukcupyroTcsi CKpUHIIOTAMH U 3alMChI0 3HAYCHUN B
(aiis o Ha)xkaTHIo KHOTIKHU Log.

M3meppre AUX, ®PUYX kackama mma BenmunH Cl, paBHbiX: 1 MKD
(ucxomnas), 10 mx®, 0,1 Mx®. Ilocime mnpoBeneHUS HU3MEPEHUNH B CXEMY
YCTaHABJIMBAETCS KOHAEHCATOP UCXOAHOM eMKOCTH C1=1 MKD.

M3meppre AUX, ®UX kackama g BeauuuH C2, paBHbIX: 1 MK®
(ucxomnast), 10 mx®, 0,1 Mx®. Ilocie mnpoBeneHUs U3MEPEHUNH B CXEMY
YCTaHABJIMBAETCS KOHAEHCATOP UCXOHOM eMKOoCcTH C2=1 MKD.

N3meppre AUX, ®UX kackaga mia BemmunH Cd, paBHbix: 100 mMx®d
(ucxonnas), 47 mMx®, 10 Mxd, 0wmMxrd (6e3 emkoctu). Ilocie mnpoBeaeHUs
U3MEPEHU B CXEMY YCTaHABIMBAETCA KOHJEHCATOP MCXOJHOM €MKOCTH
C3=100 MKD.

JIns xkaXAou BEIWYMHBI KaXAou u3 eMkocted mno AYUX onpeaenure
MaKCUMaJIbHBIA KOA(PGUIIMEHT yCUlieHUs B Jenubenax U paszax, a TakkKe IMOJocy
MIPOITYCKaHMS Ha YPOBHE -3 1b 0T MaKCMMaJIbHOTO (BEPXHIOIO M HIDKHIOIO YaCTOTHI
MOJIOCHI TPOMYCKAHHUS).

CpaBHHTE MaKCUMaJbHBI KOA((UIMEHT ycuieHus, HalaeHHbll mo AUX
Py HUCXOAHBIX TapaMmeTpax ¢ KodhGUIIMEHTaMH YCUJICHUS, HaWJACHHBIMU B
.3, 4.

Bce usmepenus (MakcuManbHOTO KOd(h(UIIMEHTa YCHIICHUS, HIDKHEH H
BEpXHEW YacTOT MOJIOCHI IPOITYCKAHUsI) CBECTH B TaOJIHUILY.

2. Onpenenutp, kak BiuseT Ha AUX n @YX kackaga BeInInHa eMKOCTHOM
COCTaBJIsIrOIICH Harpy3ku. M3meHsst HoMuHaibl CH, ONIpeAesiuTe B KaXKJIOM Cllydae
MaKCUMaJIbHBIA KOA(D(PUIIMEHT YCHUJICHUS W TOJOCY NPOIYyCKaHWsI Kackajaa Ha
ypoBHE -3 1B OT MaKCHUMaJIbHOTO (aHAJIOTUYHO 11.1).

Psn Bemuama CH: 0,01 Mk® (ucxomnas), 0,1 Mx®, 1 Mx®, 0 Mx® (6e3 CH).
[Tocne npoBeaeHus u3mepennii BepHyTh ucxognoe 3Hauyenue CH = 0,01 mx®.

PesynbTaThl n3MepeHuii CBECTH B TaOJIHILY.

3. Ompexnenure, Kak BIUSIOT HA KOAP(GUIHUEHT YCUIICHUS 10 HANPSHKEHUIO
conpotuBieHusi Rk, Ru, R3. Ananornuyno mn.l., u3amMeHsis HOMUHAJbI 3JIEMEHTOB
Rk, RH, R3, B CTOpOHY yMeHbIIECHUsI M yBeIuWuyeHMs, omnpenenutre no AUYX B
KKJIOM CJIy4ae MaKCUMAaJIbHBIN KO3 (GUIIUECHT YCUICHHS KacKaa.



Psn 3nadenmit R3: 680 Om (ucxomuoe), 6800 Om, 68 Om. MoxHO
WCIIOJIB30BaTh U JIPYTHMe 3HAYCHHUS COMPOTUBICHUN, Ba)XKHO, YTOOBI OHHM OBLIN
CYILIECTBEHHO OOJbIlle W MeHblIe ucxoaHoro. Ilociie mpoBeneHUs H3MEpEHHI
YCTaHaBJIMBAETCS UCXOIHOE 3HaueHue conpoTusiaeHuss Ra=680 Om.

Psn 3nauennit Rk: 2 kOm (ucxomnoe), 200 Om, 10 kOMm (wnm Haubonee
Omm3koe 1o HomuHaly). Ilocne mpoBeaeHHs H3MEPEHUN YCTaHABIMBAETCS
UCXOJITHOE 3HAaYEHUE ConpoTUBICHUSI Rk=2 kOM.

Pspn 3nauenuit Ru: 240 kOm (ucxonnoe), 10 kOM (mau Hanbosee OIU3KOE
no HoMuHaily), oo (0e3 Harpy3ku). Ilocine mipoBeneHUs U3MEpPEHUN
YCTaHABJIMBAETCS UCXOHOE 3HaUeHUE conpoTuBieHUs: RH=240 kOmM.

Pexxum 0e3 Harpy3ku COOTBETCTBYET PEXKUMY XojocToro xozxa. Ecimu B
JAHHOM ciIy4ae O€3 Harpy3Kd BBIIIOJIHUTh HW3MEpPEHHUE HE MPEJCTaBIsAETCS
BO3MOXHBIM  (HampuMmep, TOSBISIOTCS  HEKOPPEKTHBIE  PE3yJIbTaThl  WITU
OTCYTCTBYET CHUTHaJ), TO BMECTO HCXOJIHOTO COIPOTHUBJICHUS MOAKIIOYUTE
HauOoOJbIIEE IO HOMUHAIY W3 BBIJAHHBIX (HO OHO JOJKHO OBITH OOJIbIIE
HCXOJHOTO, T.€. Oonbie 240 kOm).

[Ipu KaxJ10M U3MEHEHUM COMPOTUBIICHUS ONPEACIUTh MOJIOKEHNE pabouei
TOYKHU (M3MepuTh MOTEHITUAITBI BBIBOJIOB TPaH3UCTOpa
ociIorpadoM/MyJIBTUMETPOM, BBIUUCIUTH HANPSDKCHHS KOJIEKTOP-OMUTTED U
0a3a-aMUTTEP; U3MEPHUTH KOJUIEKTOPHBIM TOK MYJbTHUMETPOM C TPEIBAPUTEIHHOM
ycranoBkoi Null Offset).

Bce usmepenust cBecTu B TaOIHITy.

4. TlonmaiiTe Ha BXOJ KacKaJa CUTHaJ MpsMOyrojibHoW ¢dopmbl. Pazmax
yctaHoBuTe Ha ypoBHe 0,02 Vpp. CriekTp JaHHOTO CUTHaja COCTOUT M3 HEYETHBIX
rapMOHUK OCHOBHOM uactoTel: (2n+1)-fo, rme fo — mepuon cruenoBanus
UMITYJIbCOB, 3aJaBaeMbIXx Ha TeHepartope. CHIEKTp Takoro CHUrHajga MOXKHO
NpOHA0II0aTh B peajbHOM BpeMeHU Ha crekTpoaHanu3arope (Dynamic Signal
Analyzer), ycTaHOBHB HEOOXOIUMYIO aMILJTUTY Y.

3angaB yactoty paBHou 1 kl'1, mponabmomaTh, kKakas ¢opMa CUTHaJIA U
cnekTp OymyT Ha BbIXoje Kackana. YactoTHeiil quanason (FrequencySpan) 3amate
paBabM 20-fo = 20 k't it 20000. 3aduKCcHPOBaTh CKPUHIIIOTOM.

3agath yactoty nopsiaka 250 'l unym HeMHOTO HUXKe. YacTOTHBIN auana3oH
3agath paBHbIM 20-f0 =5 kI'm miam 5000. B manHOM ciydae Ha BBIXOJ Kackaja
MPOUIYT TOJNBKO BBICIIME TAPMOHUKH B COCTABE CUTHAA MPSMOYTOJIbHOU (HOPMBI
U OyzaeT HaOJI0IaThCsl TOJIBKO BBICOKOYACTOTHASI COCTABIIAOIIAsA. 3aQUKCUPOBATH
CKPUHIIOTOM.



3anath yactoTy nopsiaka 12 kI’ uimu HemMHoro BeIie. YacTOTHBIN Iuamna3oH
3agaTh paBHbIM 20-f0 = 240 xI'ty mwm 240000. B sToM citydae Ha BBIXOJ Kackaja
YAaCTUYHO TIPOUIYT TOJBKO HHU3IINE TAPMOHHWKHA W BBIXOJHOW CHUTHamM OyneT
chopMupoBaH HU3KOYAaCTOTHBIMH COCTAaBJISIOIIMH. 3adukcupoBaTh
CKPUHIIIOTOM.

H3zmepenue cmamuyeckux u OUHAMUYECKUX RAPAMEMPOE UHMEZPAIbHBIX
MUKpOCXeM Ha npumepe onepayuonnozo ycuanumens. Hccnedosanue cxem
UHGEPMUPYIOUe20 U HeUHBEPMUPYIOW,e20 YCUIumens

1. Cobepure COOTBETCTBYIOIIYIO CXEMY JUIsl ONpPEACNICHUS HaIpsKEHUS
cmemieHuss OY. Omnpenenure 3HaYEHUE BBIXOJHOTO HANPSHKEHUS HPU MOMOIIU
ociuiorpada (Oscilloscope) u mynstumetpa (Digital Multimeter) (caemaiite mo
3+5 m3MepeHHi sl KaXI0oro u3 nmpubopoB B pexxume Run Once, mosydeHHbIE
pe3ynbTaThl ycpeAaHuTh). [lo pe3ympTaTaM H3MEpEHHs BBIYHCIUTE HAIMPSHKCHHE
cmetieHuss UcM, UCTIOJIb3Ysl pacyeTHOE 3HaUeHHE KO3(PPUIIMEHTa YCUTICHUS! CXEMBI
Ha OV (o nmapamerpam cxembl). CpaBHUTE CO CIPABOYHBIMU JTAHHBIMH.

2. VI3mepeHue BXOJHOTO CONPOTUBIICHHUS

Cnoco6 1 (muddepenuumansoe BxoaHoe comnpoTusieHue). Cobepute
cxemy. Ha nnBepTHpyIoinii BX0Jl CHayasa nogaeTcsa HanpspbkeHue nutanus +15 B,
3areM -15B. B kaxmom ciydae u3MepsieTcss BXOJHOM TOCTOSIHHBIA TOK IpHU
nomoiu Digital Multimeter. [lepen naganom nsmepenuii HeOOXOANUMO YCTAaHOBUTH
rasiouky B nosie Null Offset qns yctanoBku Hyiisa. [lockonbKy mM3MepsieMblid TOK
(eIMHULBI-AECATKH MUJUIMAMIIEP) COM3MEPHUM C MOTPEUIHOCTBIO aMIEpMETpa, TO
HEOOXOAMMO TpHU MEepPBOM H3MepeHuH (mpu nojadye Ha Bxona +15 B) BeiOpath
HOJIIPHOCTh IIYIOB, NPH KOTOPOM IOKa3aHUS MaKCHUMAaJbHbl, U BO BTOPOM
u3MepeHun (mpu mnojade Ha BXon -15B) mnpunepxkuBarecs ee. BxomHoe
nudepeHnnanbHoe COMPOTUBIICHUE BBIYUCIUTE 1O (hopMyTie.

Cnoco6 2 (crtaTuyeckoe BXOAHOE COMPOTUBIIECHUE MO OJHOMY W3 BXOOB).
CobGepure cxemy. I[loaxmrounTe pe3ucTop OONBIIOrO HOMHHANIA (HE MEHee
100 kOm, xenarenbHo Ooublie, mopsiaka 1 MOw). Ilomaiite HanpspkeHuwe OT
OJIHOTO M3 MCTOYHUKOB (Hampumep, +15 B) Ha Bxog OV uyepe3 pe3ucrop.
Ocummnorpadpom unmu myiasTuMeTpoM (Oscilloscope umu Digital Multimeter)
U3MEPHTE HANPSIKEHUE CHayala Ha OJHOM KOHLE pe3ucTopa (I0JCOECAUHEHHOM K
ucrounuky) — Ul, 3arem Ha apyrom (moacoeauHeHHoM k OY) — U2. Ilo stum
pe3yabTaTaM MOKHO OIpENeTUTh BXOJHOE cTaTudeckoe compoTuBieHue OV u3
CJIEIYIOUIUX MPOTOPIUA:



(Ul-U2)/Ul =R/(R+RBx) mmu (Ul —U2)/U2 = R/RBX, 4TO NPUBOAUT K
BeIpakeHuio Rex=U2-R/(U1l — U2).

[IpoBeaute wu3MepeHUs JABYMS CIIOCOOAMH, CpPAaBHUTE IOJTYYEHHBIE
pe3yibTaThl.

3. H3MmepeHne cKOpoCTH HapacTaHUs BBIXOJIHOTO HampsikeHus OY

CobGepure cxemy. B nannoit cxeme OV oxBauen 100%-noii OOC wu
ABJIIETCSl @HAJIOIOM 3MHTTEPHOTO MOBTOPUTENS Ha TpaH3ucTope. JlaHHas cxema
BKJIIOUEHHUS] 00Jafaer OOJBIIMM BXOJHBIM COINPOTHBJICHHUEM M €IMHUYHBIM
KO3 GUIIMEHTOM yCHIICHUs M0 HampspkeHuto. [lomaiiTe Ha BXOJ CXeMBbI CHUTHAM C
reiepatopa Function Generator. YcraHOBUTE CleoylOIIME MapaMeTpbl CUTHAJA!
¢dopma curHaiga — mpsMoyrojpHasi, yacrota — 1 ki, ammuryna — (1+5) B. Ha
ocimumnorpade (Oscilloscope) ucnonp3yiite Tun cuHxpoHm3anuu Edge, nanee
YCTAaHOBUTE TaKOW MacumITad 1Mo OCsiM BPEMEHHU U aMIUIUTYJbI, YTOOBI (DPOHT MO0
cpe3 umnyJibca 3anuMain He MeHee (30+50)% obmactu otobpakenus curnana. I[o
OCLMJUIOTpaMMeE OIpeAenuTe pa3max (mapamerp Vpp) BBIXOJHOTO HamlpsKEHUs,
BpEMsI €ro YCTAaHOBJEHUS M BBIYHCIUTE CKOPOCTh HApPACTaHUS BBIXOJIHOTO
HanpsHkeHus1, Beipasute B B/Mkc. CpaBHUTE CO CTIPaBOYHBIMU JIAHHBIMHU.

B naHHOM myHKTE YyJOOHO BOCHOJIB30BaThCSl MapKepamu, KOTOPbIE €CTh B
OKHE oToOpaxeHus ocmwuiorpadga. HWx HeoOXogumMo meperamuTh Ha
COOTBETCTBYIOIIUE TOYKM (Hampumep, Hadaio (POHTa HUMIyJIbca M  €ro
OKOHYAHHE), COOTBETCTBYIOIME PA3HOCTU BPEMEHHBIX METOK M YPOBHEW CHrHaja
OyIyT MOCYUTaHbl ABTOMATUYECKU U OTOOPAXKEHBI HA YKpaHe.

4. W3mepenue BBIXOAHOTO conpoTuBiieHus OY

OTcoenuHUTE COMPOTUBIICHUE HArpy3ku (YTO paBHO3HAYHO OECKOHEYHO
OOJBIIOMY COINpPOTUBJICHUIO Harpy3ku). Jlamee ycraHOBUTE Takoe 3HAYEHUE
HaIpspDKeHUs reHeparopa, 4ToObl Ha Bbixoge OV curHan ObLT  pa3zMaxom
(200+500) MB. H3mepbTe mMoOdy4MBIINEECS 3HAYCHHUE BBIXOJHOTO HAMPSIKCHHS
UBbix mpu momotnu ocimmiorpada (2+3 usmepenus B pexxume Run Once ¢
NOCJIEAYIONIMM  YCPEIHEHHEM).  YCTAaHOBUTE€  CpPAaBHUTEIBHO  HEOOJbILIOE
conportuBiieHre Harpy3ku Ru (500+1000) Om. Onpenennure 3Ha4eHUE BBIXOJIHOTO
HanpsbkeHus: UBbIX H npu nomolu ocuuiiorpada (2-3 usmepenus B pexkume Run
Once ¢ nocneaymonmM ycpeaHeHuem). Paccuuraiite no noaydeHHbIM pe3yibTaTaM
3HAYEHHE BBIXOJHOTO conpoTuBiIeHus OVY:

Ruuxoy = Ru(Upix — UBHX_H)/ U

5. HuBepTupyronmii yCuianuTe b



Cobepurte cxemy. ConpoTHBIIEHHE MEXKAY HEHMHBEPTHPYIOUIUM BXOJOM U
o01ei Toukoil MOkHO B3sATh B mpeaenax (0+5) kOm. Ho skenarenbHO €ro B3fATh
paBHbiM | KOMm (paBHbIM R1) 11 koMmeHcanud TOTPEHIHOCTH OT Pa3HHUIIbI
BXOJIHBIX TOKOB. Paccuuraiite kod(pdunuent ycuieHus HanpsbkeHus Ku
YCWJIMTEJIS TI0 3HAYSHUSM MTapaMeTPOB KOMITOHEHTOB CXEMBI.

[TomaliTe Ha BXOJ CXeMbI CHUTHal ¢ TreHepatopa Function Generator.
YcTaHoBUTE — cleAyloOUIMe — MapaMeTpsl  curHama:  ¢opmMa  CUTHalIa  —
cuHycouganbHas, yacrora — 1 xI'm, ammutyna — 10 mB (0,02 Vpp).

[Ipu momomu ocuuuiorpaga W MyJIbTUMETpPa H3MEPHTE AMIUIATYIY
BBIXOJTHOTO UBBIX CHHYCOMAAJILHOTO HAMPsKEHUS (MIEPEMEHHYIO COCTaBIISIONIYIO),
MOCTOSTHHYIO COCTABJISIFOIIYIO BBIXOMHOTO HampsokeHus UoBbIX' (M3MepeHus
npoBecTd 3+5 pa3 B pexxuMme Run Once, moslydeHHbIE PE3YNIbTATHl YCPEIHUTB).
[Ipu nomoum uHcTpymMeHTa Bode Analyzer ompenenute pasHocTh (a3 Mexmy
BXOJIHBIM U BBIXOJIHBIM HANPSKEHUSIMH.

[lepemennas cocrtapistomas (€€ CpeIHEKBaIpaTHUECKOE 3HAUYCHUE WU
RMS) uzmepsiercst ocumiorpadom npu Beibope mynkra AC (Alternating Current
— MEPEMEHHBIN TOK), B ’TOM CJIy4ac B OKHE OTOOpakeHUs OyaeT MoKa3aHa TOJIBKO
ona. [Ipu Bei6ope mynkra DC (Direct Current — moCTOSIHHBIN TOK) OTOOpakaroTcs
U TIEpeMEHHass W TIOCTOSHHAsl COcCTaBisomue. [[OCTOSHHYIO COCTaBIISIFOIIYIO
MO>KHO BBIYMCIIUTH 110 3HaueHussM RMS, nzmepennnix B pexxumax DC u AC:

Upgux =  RMS3. — RMS3, .
B cnyuae usmepenuit mynbruMmerpom mnepemennas (RMS) u moctosiHHas

COCTABJISIIOLIME HM3MEPSIIOTCS  HEMOCPEACTBEHHO BBIOOPOM COOTBETCTBYIOLIUX
PEKUMOB KHOTIKAMH «~», «—).

[To pe3ynpraTam u3MepeHUi ocuUuIorpadoM U MyJIbTUMETPOM BBIYUCINTE
dakTrueckue K03p(HUIKUEHTHI YCUieHus 1o Hanpsbkenuto Ku' yeunurens.

Hcnonb3ys 3HaueHHE BXOJHOTO HampsbkeHus cmeineHuss UcMm, pacdeTHoe
3HaueHue KodpuurenTa ycunenus Ku, BBIUUCIUTE MOCTOSIHHYIO COCTAaBJISIOLLYIO
BbIX0oHOTO HampspkeHuss UoBbix. CpaBHUTE pacueTHOE 3HAUYE€HHE MOCTOSITHHOM
cocTasisironieit ¢ paktudeckum UoBbIx'.

YcranoBute 3HaueHue conpotuieHus R1 paBubiM 20 kOMm (10+20 kOm),
AMIUTHTYTy CHHYCOMJIAIBHOTO HarnpsbkeHus renepatopa — (40+50) mB. s HOBBIX
napamMeTpOB CXEMbI IOBTOPUTE BCE U3MEPEHUS U BHIUMCIICHUS.

Cnasur (a3, KOTOPbIN Ui CXeMbl HHBEPTUPYIOIIETO YCUJIUTENST Ha HU3KUX
yacToTax npuonmxeHHo paBeH £180°, MoxkHO poHA0I0JaTh HEMOCPEACTBEHHO B
okHe ocmmwuiorpada, noaxmounB onuH myn (or CHO) ko BXomy cxembl (K
reHepaTopy), a aApyrout (ot CHI1) — k ee Beixoay. Takke HEOOXOUMO YCTAaHOBUTH



COOTBETCTBYIOIIME MACIITAOBI [0 OCH aMILTUTY I JJIs KaXJ0ro U3 KaHaJOB, YTOOBI
Ha0JI0/JTaeMbI€ aMIUIUTY bl CUTHAJIOB OBLIN MPUOIU3UTEIHHO PABHBI 110 BETUYHHE
B OKHE 0TOOpakeHus ocuuiiiorpada.

7. HennBepTupyromumn yCuanTeab

Cobepure cxemy. Paccuuraiite koadduiment ycunenus Hanpspkenus Ku
YCUJIUTEIIA 110 3HAYCHUSAM MapaMeTPOB KOMIIOHEHTOB CXEMBI.

[lomaiite Ha BXOA cxembl curHaia c reHeparopa Function Generator.
YcTaHoBUTE  cleAylolIMe — MapaMeTpsl  curHama:  ¢opmMa  CUTHalIa  —
CUHycoHaaabHas1, yactora — 1 kI, amrumntyaa — 10 MB (0,02 Vpp).

N3mepbTe ammuntyay BbIXOAHOTO UBBIX CHHYCOUJATBHOTO HAMPSKEHUS,
MOCTOSTHHYIO COCTaBJISIONIYI0 BBIXOJAHOTO HampspkeHus UOBBIX' TpU MOMOIIU
MyJIbTUMETpa U ocuuiorpaga. Onpenenure pazHoCcTh (a3 MEXAY BXOJHBIM U
BBIXOJTHBIM HamNpsoKeHUsIMH 1pu momotnu Bode Analyzer.

[To pe3ynbrataM u3MepeHuil OCHUILIIOrpadoM U MyJIbTUMETPOM ONPEICIIUTE
(dakTrueckue Ko3Pp(HULIKUEHTHI YCUieHus 1o HanpsbkeHuto Ku' yeunurens.

Hcnonp3ys 3HaUEHUs HaIPsHKEHUS CMELeHus], KoappuimeHt ycunenus Ku,
OTIPEIETTUTE PACUYETHYIO TOCTOSIHHYIO COCTaBIISIONIYIO BBIXOJHOTO HAMPSIKCHHUS
UoBsix. CpaBHUTE ¢ (PAaKTUYECKUM 3HAYCHHEM.

VYmenbmmte 3HaueHue comnpotuBieHus RI ¢ 200 kOm go 50 kOwm
(20+70 kOm), aMITUTYAy CHHYCOMIAIBHOTO HANPSDKEHUS FeHEpaTopa yBEINYbTE
no (30+50) MmB. TloBTroputre BCe W3MEpeHHMs] W BBIYUCICHHUS TPH HOBBIX
napaMeTpax KOMIOHEHTOB.

N3meppre AUX/PUYX mnpu 4+7 3nauenusx emkoctu Ck, Hampumep: 0,
4,7 (5) n®, 10 nd, 30 nd, 39 (40) nd, 100 nd, 0,01 mxD. JuamazoH yacToT
BbIOpaTh oT 3 I'm go 200 I'm; koiamdvectBo u3MepeHuit Ha nekamy — 10; Peak
Amplitude — 0,02+0,04 (MOXHO B3SITh W OOJIBIIME 3HAYCHHUS TPU YCIOBHH, YTO
BBIXO/IHOE HaIpsDKEHHWE HE JTOCTHTHET HachimeHus). CpaBHUTH CO CHPaBOYHBIMU

AUYX npu HaTUYUK TaAKOBBIX IS BRIOpaHHBIX 3HaueHui CK.

Hccneoosanue paﬁombt u amnﬂumyduo-uacmomublx xapakmepucmuk
anaiozoenblx ycmpoﬁcme HA OCHOGE OnepauuoHH020 ycuiumenn

1. Pabota onepaiioHHOTO YCHUIIUTENs 0€3 HABECHBIX 3JIEMEHTOB

B nannom cinydae HampspkeHue Ha Bbixoge OV Oyzaer ompeaensiThes
caegyromuM BeIpakeHUEM: Uy = (Upe — Ug)-Kyg. Paxtuueckun OV Oyner
paboTaTh B KadyecTBE KOMMaparopa, T.€. Ha BbIXOJE OyIeT IBYXIOJSPHOE



HanpspkeHue +E, 3Hak  KOTOpOro B TEKyIIMM MOMEHT  ONpPEAEISIETCS
COOTHOUICHUEM BenW4YMH HanpsokeHHH Ugcy, Uy, Ecim ogmn u3  BXoIoB
IPUCOECIUHUTh K OOHeMy MNpOBOAY, TO CHUTHAJ Ha JpyroM BXOoJe Oyner
CpaBHHUBaTbCid C HyjleM. Hampumep, npu mnojgaye BXOJHOTO CHUTHAJIA Ha
HEMHBEPTUPYIOIIMIA BX0J B ciydae, eciau U, >0, To Ha BbIXoJe OyAeT MUTarolee
Hanpspkenue +E, a ecnu Uy,.<0, To —E (17151 nHBEpTHpYIOIIETro BX01a MOJISIPHOCTD
BBIXOJTHOTO HANPSLKEHUSI MEHSETCS HAa IPOTUBOIIOJIOKHYIO).

YcranoBute Ha reHepatope FunctionGenerator yactory 1 k[’ Hauumnas c
aMIUTUTY/bl, PABHOW HYJIIO, ONPEAEIIUTE, MPU KAKOM pa3Maxe BXOJHOIO CHTHaja
Ha BBIXOJIE€ MOSIBJISIETCS YCTOMYMBBIN JIBYXIOJIIPHBIN CUTHAN C Pa3MaxoM, PaBHBIM
YABOCHHOMY HamnpspkeHuto nutanus (~30 B). OObsicHUTE 3TO MpU MOMOIIU
COOTBETCTBYIOIIEH OCIUIIOTPAMMBI BXOJITHOTO CUTHAJIA.

[Iponenaiite naHHbIE JEHUCTBUSL Ui BCEX TpeX JocTynmHbix B Function
Generator (hopM cUTHaja: CUHYCOMJIaIbHOM, MPSIMOYTOJIBHOM, TPEYTOIbHOM.

2. CymMupoBaHUE TTOCTOSIHHBIX HAMPSKSHUN

Cobepute cxemy cymmaropa. Hanpsokenne +5 B 6epercst HenocpeaCTBEHHO
c MakeTHoW miatel. McTrounuk HampsokenueM +3 B peanusyercss Ha Variable
power supply moJokuTenbHON NoJiipHOCTH WK nojaetcst ¢ Function Generator,
Ha KOTOpPOM 33/1a€TCsl COOTBETCTBYIOUIEE MOCTOSIHHOE cMellleHne. B kauectse
ammiepmeTpa ucnoisizyercs Digital Multimeter B pexxume n3MepeHus MOCTOSTHHOTO
Toka. Bkmounte cxemy. M3mepwpre ykazanuwsie Toku 11, 12, loc. Tok memnwm
oOpaTHOM CBSI3W JOHKEH OBbITh MNPUOMIKEHHO paBeH cymMMe TokoB |1+12.
N3mepbre Hanpsoxenus Ul, U2, Ussix npubopom Digital Multimeter B pexume
U3MEPEHHUS IOCTOSTHHOTO HAIPSIKEHMS.

PaccuunTaiiTe BBIXOJIHOE HANpS)KEHWE CHavasia 1Mo 3HayeHusM TokoB 11, 12 u
3HAYEHHUIO COMPOTUBIICHUS LENU OOpaTHOM CBs3U. 3aTeM pacCUMTAWTE BBIXOJHOE
HalpspKeHWE MO 3HadeHusAM BXOJAHbIX HampsbkeHnid Ul, U2 u 3HadyeHUsAM
COINPOTUBIICHUN CXEMBI.

CpaBHuTe 00a pacCUMTaHHBIX 3HAYEHUS C U3BMEPEHHBIM UBBIX.

3. CyMMuHpoOBaHHE MOCTOSHHOTO U MEPEMEHHOTO HANPSKEHUM

Ucnonp3yercss cxema cymmaropa. Bwmecto Hanpsbkenus +3 B Ha
COOTBETCTBYIOILIEE COMPOTUBIICHUE TMOAAETCS TEPEMEHHOE CHHYCOMAAIbHOE
HanpspkeHue yactoroit 1 k' u pazmaxom 4 B ¢ Function Generator.

N3meppre  Urms  NmEpEeMEHHOM  COCTABISIIOIIEW U ITOCTOSIHHYIO
COCTaBIISIIONIYI0 Ha BbIXOJAE CXeMbl. M3MepeHHsi MOXKHO NPOBOJUTH WIU
mynbTUMeTpoM (Digital Multimeter), unu ocummiorpagom (Oscilloscope). Tlpu



U3MEPEHUU MYJIBTUMETPOM DO HU3MEpSIeMOl BEIMYMHBI YCTaHABIUBACTCA
HETIOCPEe/ICTBEHHO Ha maHenn mpubopa. Ilpum wm3Mepenmn ocmmniorpagom
nepeMeHHas cocTaBisitomias u3Mepsiercss B pexume AC, mOCTOsSHHAA

COCTABJISIFOLIAs] BBIYUCIISIETCS MOCie u3MepeHuid 3Hauenuid Urms B pexxumax AC u
DC:

(,)BI:IX = \/RMSI%C - RMS/%C '

Paccuuraiite 3HaueHUs IEPEMEHHOM M IIOCTOSIHHOW COCTABJSIOLIMX Ha
BBIXOJIC, HUCMOJb3ysl BEIUYMHBI BXOJIHBIX  HANPSKEHUW U HOMHUHAJIBI
conpotuBieHU. CpaBHUTE pacUeTHbIE 3HAYEHHUS C N3MEPECHHBIMH.

4. CyMMHpOBAaHHE NMEPEMEHHBIX HAMPSKEHUN

Ucnonp3yercs cxema cymmaropa. OmHo u3 compotuBieHuid R1 wmm R2
YMEHBIIIACTCS WM YBEJIUYMUBACTCA BIABOE (I YMEHBIICHUS BJBOE MOXKHO
MOAKIIIOUYNUTh MapajuIeIbHO JBAa pe3ucTopa HOMUHAIOM 4,7 KOM, Uil yBEIUYEHUs
MO>KHO MOAKIIOYUTH pe3ucTop 10 kOm).

Ha o00a BXODHBIX CONMPOTHUBIICHUS TOJACTCS IEPEMEHHOE HaNpPsLKEHHE
npsMOyroJibHOM (hopmbl yactoroit 1 kl'n, ammutynoii 2 B.

Brruncnure aMIuMTyqy BBIXOJHOTO HampsbkeHUuss UBBIX IO W3BECTHOM
aMIUTATY[€ BXOJHOIO HAMNpsDKEHUST W HOMHHAJIaM COINPOTUBJICHUU CXEMBI.
N3meppTe aMIumTyy BBIXOJHOTO HampsbkeHus ocmmntorpadom (Oscilloscope)
wn myastuMerpoMm (Digital Multimeter). CpaBHuTe pacueTHOE 3HAY€HUE C
MU3MEPEHHBIM.

Ecim momateh Ha 00a BXOJHBIX CONPOTHBICHUS ycwiutens (puc. 4)
MEepPEeMEHHBIE  HANPSOKEHUS  OJWHAKOBOM  (OpPMBI M aMIUIMTYAbI,  HO
MPOTUBOIONOXKHON ¢a3bl (caBur ¢da3z 180°), To oHM JOHKHBI CKOMIIEHCHPOBATH
JIpYyT Ipyra, U Ha BBIXOJE YCWJIMTENSI HaNpPsKEHUE JTOJHKHO ObITh MUHUMAJIbHBIM.
J171st mpOBEPKU ATOTO MOJIOKEHUSI COOEPUTE COOTBETCTBYIOIIYIO CXEMY.

B »stoit cxeme koadduiuent ycwieHuss nepBoro OV 3amaH paBHBIM
CANHUIIE, YTO 0OECTICUNBAET PABEHCTBO AMIUIUTY/ HAMPSHKEHUN, IPUXOASAIINX Ha
conpotuBieHuss R2, R3. B cBow ouepenb, kodhQUIMEHTHl YCUIEHUS STUX
HanpsbkeHuil BTopeiM OV 3a/iaHbl OJJMHAKOBBIMU. BceieAcTBHE 3TOr0 BBIXOIHOE
HaIpPsDKEHUE T0JKHO OBITh OJIM3KO K HYITIO.

Ecnm B KOMIUIEKTE peTane HET HY)KHOIO 4YHCJIa COINPOTUBIICHUU
HomuHanioM 4,7 kOm, TO g mepBoro OV MOXHO B3ATh JIOOBIE JBa
COMpPOTUBJICHUS oarHaKoBoro HomuHana (R1=Rocl), a g1 Broporo — HOMUHAIBI
R2 u R3 Takxke q0KHBI COBMAIATh.

[TomaiiTe HAa BXOJ NMEPEMEHHOE HAMNPSKEHHE aMIUIMTYyIo0u 2 B m wacroroi
1 x['u cunyconnansHOM dopmel. [IponabniogaiiTe HanpsXKEHUE HA BBIXOJE CXEMBI



npu nomou ocuwuiorpada. M3mepbre XapakTepUCTUKUA STOTO HAIMPSKEHUS.
[Iponemaiite 3TM JOEUCTBHA TAaKKE C BXOJHBIM CHUTHAJIOM TPEYTOJIBHOM U
IPSIMOYTOJIbHOM (DOPMBL.

5. MHurerparop va OY

CobGepure cxemy wuHTerparopa. IlogaiiTe Ha BXOJ CXEMBbl CHUTHAI
IpSIMOYTOJIBHOM (opMbl ammututyaoi (1,5+2) B, vactoroit 1 kI'1y ¢ reneparopa.
Onpenenure MO OCHMIUIOTPAMME CPEIHIOID CKOPOCTh H3MEHEHHSI BBIXOJHOTO
HampspkeHusl. V3MeppTe amIUIMTYZy BBIXOJHOTO HampsbkeHus. 3aduKcUpynTe
dbopMy U XapaKTEePUCTHKHU BBIXOIHOTO CUTHAJIa CKPUHIIIOTOM OCHMIIIOTPaMMBI.

YcTaHoBHTE aMILTUTYAQy TeHepaTtopa paHod (0,5+1) B. Ompenenute 1o
OCLMJUIOTPAMME  CPEAHIOKD CKOPOCTb HM3MEHEHHUS BBIXOJHOIO HANPSKCHUS.
N3meppTe aMIIUTYyAy BBIXOJHOTO HampsskeHus. CpaBHHUTE OCHUAIIIOTPAMMY
BBIXOJTHOTO HAIPSHKEHUS € MOJYYEHHOM ISl MPEABIYIIEro 3HaYEHUs HaIIPSKEHUS
reHeparopa.

YMEHBIIUTE 3HAYCHUE COMPOTUBIICHUS Ha BXoe 10 (1+5) kOM, ycTaHOBHUTE
IIEPBOHAYAJIBHYI0 AaMIUIMTYJly HaIpsDKEHHsT Ha reHeparope. Omnpenenure 1o
OCLMJUIOIPAMME CPEIHIOK CKOPOCTb HM3MEHEHHMSA BBIXOJHOI'O HAIPSKEHUS.
CpaBHUTE OCIMIUIOrPaMMY BBIXOJTHOTO HAMPSKEHUS C IEPBOHAYAIBHOU.

YBenmnubTe €eMKOoCTh KoHaeHcaTopa A0 0,02 Mx®. Onpenenure 10
OCLMJUIOTPAMME  CPEAHIOKD CKOPOCTb HM3MEHEHHUS BBIXOJHOIO HANPSKCHUS.
CpaBHUTE OCIIUILIOrPaMMY BBIXOJIHOTO HAMPSIKEHUS C IEPBOHAYAIIBHOM.

YCTaHOBUTE NEPBOHAYAIBHBIE IMAPAMETPBI CXEMBI, IOTOM OTKJIIOUYUTE
OoJplIoe  CTAOMIIM3UPYIOIEEe CONMPOTHUBICHHWE B IENU OOpaTHOM  CBS3H.
[TponaGmrogaiite (opMy BEIXOJHOTO CUTHANA. 3a(UKCUPYUTE CKPUHILIOTOM.

JIns TMepBOHAYAIBHBIX MAapaMETPOB CXEMbI OINPEIETUTE TMOCTOSHHYIO
BPEMEHU MHTErPaTopa U €ro 4acToTy cpe3a Kak (puiabTpa HIKHUX YacToT (OHY).

YMeHbIIaliTe 4YacTOTy BXOJHOTO CHUTHaJa 70 TeX IMop, Moka dopma
BBIXOJTHOTO CHTHaja HE CTaHET MPUOJU3UTENHHO IMOXO0XKa Ha (OpMy BXOJHOTO
(To’)ke craHeT mnpsmMoyroyibHoO). Ha 3Toi yacToTe HHTErpatop TepseT CBOU
CBOMCTBa IO OTHOUICHUIO K MPSAMOYTOJIbHOMY CHUTHaNy (3HAYyuTEelNbHAs 4YacTb
CIIEKTpa CUTHAJIA MOMaJiaeT B noJiocy nponyckanus ©@HY).

BoccranoBute nepBOHAYANBHBIE MMAPAMETPHI CXEMBI, AMILTUTYAY U YacTOTY
CUTHaJIa. Y CTaHOBUTE TPEYToibHYIO (opMmy curHana. [IponabitogaiiTe curHam Ha
BbIxoJie. [Iponenaiite To ke camoe i1 CHHYCOUIaJbHOT'O CUTHAJIA.

6. Juddepenmmarop na OY

CobGepute cxemy auddepenimaropa.



C reHeparopa Ha BXOJ CXEMbl MOJANUTE CHUTHAJ TPEYroJbHOU (HOPMBI
amiuatypoit (1+2) B. Hacrory B npeaenax (0+5) k' mogdepute TakuM 00pazoMm,
9TOOBI HAa BBIXOJAE OBUT CHUTHAI MPHUOJUZUTEIBHO MPSIMOYTOJBHONH (HOPMBL.
3adukcupyiiTe CKpUHIIOTOM. PaccuuTtaiiTe CKOPOCTh HM3MEHEHHS BXOIHOTO
HanpspokeHus. [lo HaiileHHOMY 3HAYEHUI0 W 33JaHHBIM [apaMeTpaM CXEMbl
paccuuTaiiTe aMIUTUTYJly BBIXOJIHOTO HampspbkeHust (dopmyrna MpuBelIeHA B
TeopeTudyeckor yactu). [lo ocuuminorpaMMe OonpeAesuTe aMIUIMTYy BBIXOJHOTO
HanpspkeHusi. CpaBHUTE U3MEPEHHOE 3HaYEHUE C PACUETHBIM.

VYBenmuubTe 4acTtoTy reHeparopa BaBoe. [loBropure u3MepeHHS WU
BbluncieHns. CpaBHUTE OCHMIIOTPAMMY C HCXOJHOM.

BoccraHoBuTe — HayanbHYH0 ~— 4acTOTy  TE€HeEpaTtopa, a  BEJIWYUHY
COMPOTHUBJICHUS B IIeMU 00paTHOM CBSA3M yBelInubTe BABOE. [loBTOpUTE M3MepeHus
U BblunciieHnsa. CpaBHUTE OCUMIUIONPAMMY C UCXOTHOM.

BocctanoBute nepBOHAYaIbHOE 3HAYEHHUE COMPOTHUBJICHUSA, BEIUYUHY
€MKOCTH KOHJEeHcaTopa yBelnuybTe BABo€. [[oBTOpUTE M3MEpPEHUS U BBIUMCIICHUS.
CpaBHHTE OCIIMILIOTPAMMY C HCXOIHOM.

JIns TmepBOHAYaAJbHBIX MApaMETPOB CXEMbI OIPENECIUTE 4YacTOTy Ccpe3a
muddepennnaropa kak GuiibTpa Beicokux yactoT (OPBY).

VYBenuuuBaiTe 4acToTy J10 TeX MOop, Moka (opma BBIXOJHOTO CHUTHAja HE
CTaHeT NpUOIU3UTETBHO MOX0Ka Ha (OopMy BXOIAHOTrO (CTaHET TpeyroyibHoM). Ha
3To wyactore auddepeHurarop TepsSseT CBOM CBOMCTBA IO OTHOIICHHIO K
TPEYroJIbHOMY CUTHaly (BCE€ WJIM MOYTH BCE KOMIIOHEHTBI CHUTHAJIA MONAAaroT B
noJsiocy nponyckanusi @BY).

BoccranoBute nepBoHavyalibHbIE MapaMETPbl CXEMbI U BXOJHOTO CHUTHAJIA.
YcranoBute mnpAMOyronbHyr (opmy BxoaHoro curHana. IIponabmronmaiite
ociiorpamMmy Ha Bbixone nuddepennuaropa. [Ipomenaiite To ke camoe yis
CUHYCOUJAIBHOTO CUTHAJIA.



3aganue Ha KypCOBYIO padoTy

OCHOBHOM II€/IBI0 KYpCOBOTO IPOCKTUPOBAHMS SIBJISIETCS IMPUOOpETCHUE
HaBBIKOB OOOCHOBaHHUS BBIOOpA CTPYKTYPHOM CXEMBI YCHJIMTEINS, 3JIEMEHTOB W
y3JI0B, YAOBIICTBOPSIIONINX 3aJaHHBIM TPEOOBAaHUSAM Ha YCHIUTEIh B IIEJIOM,
pacyeToB OTAETBHBIX KAacKaJoB, pabOThl CO COPAaBOYHOM W HOPMATUBHOU
JIUTEPATYPOH.
3ananmne — B1
Tema padoThl «Y CHINTEb MOITHOCTH»

HcxoaHble JaHHBbIE:

- Beixognas momuHocth P, = 4-N2 Br;

- ConpotuBnenue Harpy3ku R, =4-N2 Owm;

- Koadpurment HenuueHsix nckaxenui K< 2%;

- OJIC ucrounuka curHaina E.=1-N2 MB ¢ conporuBnennem R, = 100-N1
Owm;

- Jnanazon ycmimBaeMbix 9acTtoT (0.1-100)-N3 kI'm npu kosdduimeHTe
YaCTOTHBIX UCKakeHuit M=31b;

- PaGouas temnepatypa Tpa6.= 50°C.

Coaep:xkaHue MOSICHUTEILHOM 3aMUCKH: AHAIU3 TEXHHYECKOTO 3a/IaHMS,
BBIOOP (DYHKIIMOHATHLHON ¥ IPUHIMITHAIBHON CXEM YCHIIUTENS, KPAaTKOE ONTMCAHUE
CXEMBI, pacueT JIEMEHTOB MPUHITUITHATLHON CXEMBI.

Cocras rpapu4eckoro Marepuana: OyHKUIHOHAIbHAs u
NPUHINUNHANBHAS ~ DJIEKTPUYECKass CXEMbl, BOJbTAMIICPHBIE XapaKTCPUCTHKU
TPaAH3UCTOPOB C IMOCTPOCHUEM CTAaTHYECKUX M JUHAMHUYCCKHX JIMHUN Harpy3ok,
crieniuuKaIus JIEMEHTOB.

Ipumeuanune: N1 — npeamocinensssi, N2 - mocienHss 1udpa Homepa
3a4€THOM KHUKKU;

N3 = 1 mpu neuetnoit N2, N3 = 2 npu uetnoit N2.

3amanne — B2
Tema paboTel "YcunauTenab MOIMIHOCTH"

HMcxoaHble JaHHDbIE:

- Beixognas momtHocts P, = 4-N2 Br;

- ConpotuBnenue Harpy3ku R, =3-N2 Owm;

- Koadpumment HenmuueHsix nckaxenni K< 2%;

- OJIC ucrounuka curnaina E.=1-N1 MB ¢ conporuBneanem R, = 100-N1
KOwm;

- Jlnanason ycuiauBaembix dactoT (0.1-100)-N3 x['u npu xosdduimente
JaCTOTHBIX HCKakeHnit M=311b;

- PaGouas Temneparypa 50°C..

Conep:kanue MOSICHUTEIbHON 3aMUCKH: AHAJIN3 TEXHUYECKOTO 3aJaHus,
BBIOODP (PYHKIIMOHAIBHOM M IPUHIIUITUAIIBHOM CXEM YCHIIMTEISI, KPaTKOE ONMHUCaHuE
CXEMBI, pacueT 3JIEMEHTOB NMPUHIIUITHATILHON CXEMBI.



CocraB rpagu4eckoro Marepuajga: @yHKIMOHAIbHASA u
NPUHIAIIAATBHAS ~ DJICKTPUYECKass CXEMBI, BOJbTAMIICPHBIC XapaKTCPUCTHKU
TPAH3UCTOPOB C TIOCTPOCHUEM CTAaTHUECKUX W JWHAMHUYECKUX JIMHUW Harpys3oK,
crer(UKAIUS YIEMEHTOB.

Ipumeuanue: N1 — npeanocnenssisi, N2 - mocinenHss 1udpa Homepa
3a4eTHOW KHUXKKU;

N3 = 1 npu nHeuetnoit N2, N3 = 2 npu uyetHoi N2.

3ananue — B3
Tema paGotel "HHIMpOKOMOIOCHBIN yCHIIUTEND"

Hcxonnble faHHbBIE:

- Beixonnoe Hanpsbkenue 2-Uy,, = 10-N2 B (cuMMeTpuyHbIi BBIXON);

- Conpotusnenue Harpy3ku R, = 100-N2 kOwm;

- EmMxocts Harpy3ku Cy; = 500-N2 n®;

- OJ1C ucrounuka curnana E.= 2-N1 mB ¢ conporusnennem R, = 1-N1kOwm;

- lnanazon ycunuBaeMbix 4acToT (0.1k[' -1MI')-N3 npu xoaddunuente
YaCTOTHBIX UCKaxkeHUN M=31Db;

- PaGouas Temneparypa Tpa6.= 50°C.

Conep:kaHue MOSICHUTEILHON 3alIUCKHM: AHAIN3 TEXHUYECKOTO 3aJaHUs,
BBIOOP (DYHKIIMOHAJIFHOM M MPUHIIMITHAIBHON CXEM YCUIIUTENS, KpaTKOEe OMHCaHHe
CXEMBI, pacueT 3JIEMEHTOB MPUHIIUITUATLHON CXEMBI.

Cocras rpagu4eckoro Marepuaja: @DyHKIMOHAIbHAS 151
NPUHLIUNHAIBHAS ~ DJIEKTPUUECKAss CXEMbl, BOJIbTAMIIEPHBIE XapaKTEPUCTUKU
TPAH3UCTOPOB C MOCTPOCHUEM CTATUYECKUX U JTUHAMUYECKUX JIMHUN Harpy3ok,
crienuduKaius 3JIEMEHTOB.

Ipumeuanue: N1 — npeanocnenssisi, N2 - mocienssisi mudpa Homepa
3a4€THOM KHUKKU;

N3 = 1 npu HeuetHoit N2, N3 =2 mipu uetHoi N2.

3ananue — B4
Tema pa6oter "llInpoxononaocHsIM ycuInuTens"

HcxoaHble JaHHBIE:

- Beixognoe Hanpsioxenue U,,,, = 10-N2 B;

- ConpotuBnenue Harpy3ku R, = 100-N20w;

- EMkocts Harpy3ku Cy; = 500-N2n®;

- OJ1C uctounuka curHaiga E.= 2-N1 mMB ¢ conporusnennem R, = 1-N1
KOwm;

- nanazon ycunuBaeMbix 4acToT (0.1k[' -1MI'n)-N3 npu xoaddunmenrte
YaCTOTHBIX UCKakeHuit M=31b;

- PaGouas Temmeparypa Tps.= 50°C..

Coaep:xaHue NMOSICHUTEIbHOM 3aNMMCKH: AHAIU3 TEXHUYECKOTO 3a/aHMs,
BbIOOP (DYHKIIMOHATHFHONW M MPUHIMIMATIEHOW CXEM YCHIIMTENS,KPaTKOEe OMUCAaHHe
CXEMBI, PACUET AIEMEHTOB IPUHUIUITUAIBLHON CXEMBI.

CocraB rpagu4eckoro Marepuajga: @yHKIMOHAIbHASA u
NpPUHIUOUAIbHAS ~ JJIEKTPUYECKAas CXEMbl, BOJbTAMIEPHBIE XapAKTEPUCTHKHU



TPAH3UCTOPOB C MOCTPOCHUEM CTATUYECKUX W JUHAMHYECKHX JIMHUNA HArpy3o0K,
crienuUKaIs JIEMEHTOB.

Ipumeuanue: N1 — npeanocnenssisi, N2 - mocinenHss 1udpa Homepa
3a4eTHOW KHUXKKU;

N3 = 1 npu neuetnoit N2, N3 = 2 npu uetHoi N2.

3amanue — B5
Tema pa®otel "VIMIYJIBCHBIN YCUITUTEND"

Hcxonnble faHHbBIE:

- Beixonnoe nanpsbxkenne U, = 5-N2 B;

- Conporusnenue Harpy3ku R, = 100-N20wm, Emkoctes Harpysku C, =

500-N2 nd;

- DJIC ucrounuka curaana E.=2-N1 MB c conmporuBieanem R, = 1-N1 kOwm;

- [InutenbHOCTh BXOoAHOTO curHana 100- N2 mcek, CKBa)KHOCTh UMITYJIbCOB

- 2’

- IOJIIPHOCTh BBIXOJAHOTO UMITYJIbCA — MOJIOKUTEIIbHAS;

- Bpems ycranosnenus t,<0.1- N3mxcek, Cnan BepimuHbl umiynbca A<

2:N3 %.

- PaGouas Temneparypa T,s.= 50°C.

Conep:kaHue MOAICHUTEIbHON 3alIUCKHM: AHAIN3 TEXHUYECKOTO 3aJaHUs,
BBIOODP (PYHKIIMOHAIBHOW M IPUHIUITUAIIBHOM CXEM YCHIIMTEISI, KPATKOE ONMKUCaHUe
CXEMBI, pacueT 3JIEMEHTOB MPUHIIUITUATLHON CXEMBI.

Cocras rpagu4eckoro Marepuaja: @DyHKIMOHANIbHAS 151
NPUHLIUNHATIBHAS ~ DJIEKTPUUECKAss CXEMbl, BOJIbTAMIIEPHBIE XapaKTEPUCTUKU
TPAH3UCTOPOB C MOCTPOCHUEM CTATUYECKUX U JTUHAMUYECKUX JIMHUN Harpy3ok,
crienuduKaius 3JIEMEHTOB.

Ipumeuanune: N1 — npeamocnennss, N2 - mocienHss 1udpa Homepa
3a4€THOM KHUKKU;

N3 = 1 npu neuetHoit N2, N3 =2 mipu uetnoi N2.

3amanue — B6
Tema pabotel "WMiynbcHbIN ycunuremns"
HcxoaHble JaHHBIE:
- Beixonnoe nanpspkenne U, = 10-N2 B;
- Comnporusnenne Harpy3ku R, = 100-N20Owm, Emkocts Harpy3ku C, =
200-N2 n®;
- OJIC ucrounuka curnana E.=2-N1 mMB c conporusnennem R, = 1-N1 kOwm;
- JlmurenbHOCTH BXOHOTO curHaia 10- N2 Mcek, CKBaKHOCTS -3;
- [ToAstpHOCTB BBIXOJITHOTO UMITYJIbCA — OTPULIATEIbHAS;
- Bpemsa ycranosnenns t,< 0.1- N3mkcek, Cnan BepmmHbl MMIynbca A<
2:N3 %.
- PaGouas temnepatypa Tpa6.= 50°C.
Coaep:xaHue NMOSICHUTEIbHOM 3aNUCKH: AHAJIU3 TEXHUYECKOrO 3a/laHus,
BbIOOP (PYHKIIMOHATBHON W MPUHIMUIIAATIBHONW CXEM YCUIIUTENS, pacueT JIEMEHTOB
NPUHIUIHAIBHOU CXEMBI.



CocraB rpagu4eckoro Marepuajga: @yHKIMOHAIbHASA u
NPUHIUANIMATBHAS ~ AJIEKTPUYECKash CXEMbI, BOJHTAMIICPHBIC XapaKTEPUCTHKU
TPAH3UCTOPOB C TIOCTPOSHUEM CTAaTHYECKUX W JUHAMHYECKHX JUHUN Harpys3ok,
crer(UKAIUS YIEMEHTOB.

Ipumeuanue: N1 — npeanocnenssisi, N2 - mocinenHss 1udpa Homepa
3a4eTHOW KHUXKKU;

N3 = 1 npu nHeuetnoit N2, N3 = 2 npu uyetHoi N2.

3amanue — B7
Tema paGotel "Ycunurens HaOPsHKEHUS"

Hcxonnble faHHbBIE:

- Beixonnoe nanpsbkenne U, = 10-N2 B;

- ComnporuBnenne Harpy3ku R, = 75'N2 Om, Emkxocts Harpy3ku C, =

1000-N2 n®;

- DOJIC wucrounmka curHaza E.=1'‘N1 MB c¢ comnporuBnennem R, =
0.1:N1xOwm;

- JInanazon ycmnuBaeMbix 4actot(0.05 -100)-'N3 k['u npu xo3dduimente
YaCTOTHBIX UCKaxkeHU M=31b;

- PaGouas Temneparypa Tpa6.= 50°C..

Conep:kaHue NMOSICHUTEIBLHON 3alIMCKM: AHAIIN3 TEXHUYECKOrO 3aJaHus,
BBIOODP (PYHKIIMOHAIBHOW M IPUHIUITUAIIBHOM CXEM YCHIIMTEISI, KPATKOE ONMKUCaHUe
CXEMBI, pacueT 3JIEMEHTOB MPUHIIUITUATLHON CXEMBI.

Cocras rpagu4eckoro marepuaja: @OyHKIMOHANIBHAA 17§
NPUHLIUNHATBHAS ~ DJIEKTPUYECKasi CXEMbl, BOJTAMIIEPHBIE XapaKTEPUCTUKU
TPAH3UCTOPOB C MOCTPOCHUEM CTATUYECKUX U JTUHAMUYECKUX JIMHUN Harpy3ok,
crienuduKaius 3JIEMEHTOB.

Ipumeuanue: N1 — mpeamocneansisi, N2 - mocienHsas uudpa Homepa
3a4€THOM KHUKKU;

N3 = 1 npu neuetHoit N2, N3 =2 mipu uetnoi N2.

3amanue — B8
Tema paboter "Ycunurenb HaPsDKCHUS"

HcxoaHble JaHHBIE:

- Beixonnoe nanpspkenne U, = 10-N2 B;

- Comnporusnenne Harpy3ku R, = 50-N2 Owm, Emkxocts Harpysku C, =

500-N2 n®;

- OJIC ucrounuka curHaia E.=1-N1 mB ¢ conmporuBnenuem R, = 10-N1
KOwm;

- Jnanazon ycuauBaembix 9actoT(0.05 -100)-N3 k' npu kosdduimenTe
JaCTOTHBIX UCKaxkeHnit M=311b;

- PaGouas temneparypa Tpa6.= 50°C..

Conep:kaHue NMOSICHUTEIBLHOM 3alMMCKH: AHAJIU3 TEXHUYECKOrO 3aJaHus,
BBIOOP (DYHKIIMOHATLHOW ¥ MTPUHITMITHATBHON CXEM YCHIIMTENS, KPaTKOE OMUCAHUE
CXEMbI, pacyeT AIEMEHTOB MPUHIUIUATBLHON CXEMBI.



CocraB rpagu4eckoro Marepuaja: @OyHKIMOHAIBHAA 51
NPUHIUANIMATBHAS ~ AJIEKTPUYECKash CXEMbI, BOJHTAMIICPHBIC XapaKTEPUCTHKU
TPAH3UCTOPOB C TIOCTPOSHUEM CTAaTHUYECKUX W JUHAMUYECKHX JMHUH Harpysok,
crer(UKAIUS YIEMEHTOB.

Ipumeuanue: N1 — npeanocnenssisi, N2 - mocinenHss 1udpa Homepa
3a4eTHOW KHUXKKU;

N3 = 1 npu nHeuetnoit N2, N3 = 2 npu uyetHoi N2.

3ananue — B9
Tema paboter "M30upaTenbHblil ycuiuTennb"

Hcxonnblie 1aHHbBIE:

- Beixognas momnocth P, = 5-N2 BT;

- ConporuBnenue Harpy3ku R, =4-N2 Owm;

- Koadpurment HenuueHsix nckaxenui K< 2%;

- OJ1C uctounuka curnana E.=2-N1MB ¢ conporuneanem R, = 1-N1 kOwm;

- pabouas yactora F,=10-N2 kI'u;, no6potHOCTH 50-N3;

- PaGouas Temneparypa Tpa6.= 50°C..

Conep:xaHue NMOSICHUTEILHOM 3anmMCKM: AHAJIN3 TEXHUYECKOTO 3aJlaHuf,
BBIOOP (DYHKIIMOHAJIBFHOW M MPUHIIMITHAIBHON CXEM YCUIIUTENS, KpaTKOEe OMHCaHHe
CXEMBbI, PacueT MIEMEHTOB MPUHIIUITUATILHON CXEMBI.

Cocras rpagu4eckoro marepuaja: DOyHKIHOHAIbHAS 151
NPUHIMIHANBHAS ~ DJIGKTpHUYECKass CXEMBI, BOJbTAMIIEPHBIC XapaKTECPUCTHKU
TPAH3UCTOPOB C MOCTPOCHUEM CTATUYECKUX W JTUHAMHYCCKHX JIMHUHA Harpy3oK,
crienuduKaius 3JIEMEHTOB.

Ipumeuanue: N1 — npeanocnenssisi, N2 - mocinenssisi nudpa Homepa
3a4E€THON KHUKKH.

N3 = 1 npu neuetHoit N2, N3 = 2 ipu uetnoi N2.

3amanne — B10
Tema pabotel "M30uparenbHbIi yCUITUTEND"

HcxoaHble JaHHBIE:

- Beixognas momnocts P, = 2-N2 BT,

- ConpotuBnenue Harpy3ku R, = 8-N2 Owm;

- Koadpurment nenuuetnbix nckaxenui K< 2%;

- OJIC ucrounuka curHaia E.=1-N1 mB ¢ conmporuBnenuem R, = 10-N1
KOwm;

- pabouas yactora F,=1-N2 I'1;, no6potHOCTH 50-N3;

- PaGouas temneparypa Tp,s.= 50°C..

Conepxanue MOSICHUTEJILHOM 3aNUCKU: AHAIU3 TEXHUYECKOTO 3aJaHMUs,
BBIOOP (PYHKITMOHAIBPHOW M TMPUHITUIIAATIEHON CXEM YCHUIIUTENS,KPATKOE OMUCAHNE
CXEMbI, PacyeT AIEMEHTOB MPUHIUIUATBLHON CXEMBI.

CocraB rpagu4eckoro Marepuaja: @OyHKIMOHAIBHAA 51
NPUHUUNHUANIbHAS ~ DJIEKTPUYECKAsi CXEMbl, BOJBTAMIIEPHBIE XapaKTEPUCTHKHU
TPAH3UCTOPOB C MOCTPOEHUEM CTATUYECKUX U JUHAMUYECKHUX JIMHUI HArpy3oK,
cnieruuKaIus IEeMEHTOB.



Ipumeuanue: N1 — mpeamocnennsisi, N2 - mocienHss mudpa Homepa
3a4€THOU KHUKKHU.
N3 =1 npu HeuetHort N2, N3 = 2 ipu uetHOM N2.

3amanue — B11

VYceunurenb MOCTOSTHHOTO TOKa

HcxoaHble JaHHBIE.

- BIXxogHOE HanpsikeHueU,,, =+ 10-N2B;

-.conpoTuBieHue Harpy3ku R, = 1-N2xOwm;

- k03 urmeHT noaasieHus cuadpazHoro curHaia — 60 ab;

-BbIciiast yactora ycuneHusf, = 100-N2 kI['m;

- OJIC uctounuka curHaita E,=1-N1 mB ¢ conmporuBnenmem R, = 10-N1

KOwm;

- pabouas Temneparypa Tpa6.= 50°C..

Conep:kaHue NMOSICHUTEIbLHOM 3aNMMCKU: AHAIIN3 TEXHUYECKOrO 3aJaHus,
BBIOOP (DYHKIIMOHATIFHOW M MPUHIIMITHAIBHON CXEM YCUIIUTENS, KpaTKOEe OMHCaHHe
CXEMBI, pacyeT AIEMEHTOB MPUHIMIUAIBHON CXEMBI.

Cocras rpap)u4ecKoro Marepuaia: @OyHKIMOHAIbHAs 51
OpPUHIMIHATBHAS ~ DJIGKTpUYECKash CXEMbl, BOJbTAMIIEPHBIC XapaKTEPUCTHUKU
TPAH3UCTOPOB C MOCTPOEHUEM CTATUYECKUX M JTUHAMUYECKHUX JIMHUN HArpy30K,
crienuduKaius 3JI€MEHTOB.

Ipumeuanue: N1 — npeanocnenssisi, N2 - mocienssisi nudpa Homepa
3a4E€THON KHUKKH.

3amanue — B12

Ycunurens NoCTOSHHOTO TOKa

HcxoaHble JaHHBbIE:

- BeixogHoe HanpsokenueU,,,= 10-N1B;

-.compotuBiieHne Harpy3ku Ra = 1-N2xOw;

- ko3¢ durueHT nogasaeHus cuHda3zHoro curuaiga — 60 nb;

-BbIcmiast yactora ycuineHusafs = 1:N2 MI'm;

- OJIC wucrounuka curHana E=1+2-N1 MB (cummerpuunsiii BX0ja) ¢
COMPOTUBJICHUEM R: = 10-N1 xOwm;

- pabouas Temneparypa Tpa6.= 50°C..

Conepxanue NMOSICHUTEJILHOM 3aNMUCKHU: AHAIU3 TEXHUYECKOTO 3aJaHMs,
BBIOODP (PYHKIIMOHAIBHOW M TPUHIIUITUAIIBHOM CXEM YCHIIMTEISI, KPaTKOE ONMHUCaHUe
CXEMBI, pacueT 3JIEMEHTOB MPUHIIUITHATLHON CXEMBI.

CocraB rpaguyeckoro Matepuaja: @OyHKIMOHAIbHAS u
NPUHLIUNHATBHAS ~ DJIEKTPUYECKasi CXEMbl, BOJIbTAMIICEPHBIE XapaKTEPUCTHKU
TPAH3UCTOPOB C MOCTPOEHUEM CTATUYECKUX M JTUHAMUYECKHUX JIMHUN HArpy3oK,
cnenuuKaIms IEeMEHTOB.

Ipumeuanue: N1 — mpeamocnemnsisi, N2 - mocienHss mudpa Homepa
3a4E€THOM KHUKKH.



3ananue — B13
[IInpOKOIIOIIOCHBIN YCUIIUTEIIb MOIITHOCTH

HcxoaHble JaHHBIE.

- BBIXOJTHAst MomiHOCTh P, = 5:N2 BrT;

- conpoTuBiieHne Harpy3ku R, =4-N2 Owm;

- k03hpuIueHT HeMMHEeHHBIX nckaxkeHui K .<5%;

- OJIC uctounuka curaana E,=1-N1 MB c¢ compotuBnennem R, = 100-N1
Owm;

- nmumanazoH ycwiuBaeMbix dYacToT (0.1xI'm -1MI')-N3MI 1 npu
ko3 puIeHTe YacTOTHBIX UCKaKeHn M=31b;

- PaGouas temneparypa Tpa6.= 50°C..

Coaep:xkaHue NMOSICHUTEILHOM 3amMCKH: AHAIM3 TEXHUYECKOTO 3a/IaHus,
BBIOOD (PYHKIIMOHAIBHOM M IPUHITMITHAIBHOM CXEM YCHIIUTENS, KPaTKOE OMMCaHUe
CXEMBbI, pacyeT AJIEMEHTOB NMPHUHIMITHATIBLHON CXEMBI.

CocraB rpaduueckoro marepuaina: OyHKIIMOHATBRHAS W TPUHIUIHAIBHASL
AIIEKTpUYECKasi CXEMBI, BOJIbTAMIICPHBIC XapaKTEPUCTHUKHA TPAH3UCTOPOB C
MOCTPOCHUEM CTAaTHYECKUX M JHUHAMHUYECKUX JIMHUN HArpy3ok, crenudpukaims
SJICMEHTOB.

Ipumeuanue: N1 — npeamocnensss, N2 - mocienHss 1udpa Homepa
3a4CTHOM KHUKKH.

3ananue — B14

Tema pabotel [IIupoKONONIOCHBIN YCUIUTENh MOIIIHOCTH

HUcxoanbie 1aHHBbIC:

- BBIXOJHAsl MOIIHOCTh P, = 5-N2 BT;

- compoTuBieHue Harpy3ku R, = 8'N2 Owm, emxocTth Harpy3ku -C, =

500-N2nd;

- K03 purueHT HeMMHEeHHBIX nckaxeHu K, < 2%;

- OJIC ucrounuka curnana E.=1-N1 MB ¢ conporuBneanem R, = 100-N1
kOwm;

- nuamnaszoHn ycuwiuBaeMbiXx 4actoT (0.1k['m -1MI'm)-N3npu xodddunuente
JaCTOTHBIX UCKakeHnit M=311b;

- pabouas Temneparypa Tpa6.= 50°C..

Conep:kaHue MOSICHUTEILHON 3aNMUCKH: AHAJIN3 TEXHUYECKOTO 3aJaHus,
BBIOOP (PYHKITMOHAIBHOW M TMIPUHITUITHATIBHOW CXEM YCHIIMTEIIS,KPAaTKOE OTIMCaHHUE
CXEMBI, pacueT 3JIEMEHTOB MPUHIIUITHATLHON CXEMBI.

Cocras rpaguyeckoro Marepuaja: @OyHKIMOHAIbHAS U
NPUHIUIHAIBHAS ~ JJIGKTPHUYECKas CXEMBI, BOJbTAMIEPHBIC XapaKTECPUCTHKH
TPaH3UCTOPOB C MOCTPOCHUEM CTATUYECKUX W JTUHAMHYECKHX JIMHUNA HArpy3o0K,
cnenuuKaIms IEeMEHTOB.

Ipumeuanue: N1 — mpeamocnemnsisi, N2 - mocienHss mudpa Homepa
3a4€THOM KHUXKKHU.

N3 = 1 mpu neuetHot N2, N3 = 2 npu yetnoit N2.



3ananue — B15
Tema paboTel "I'eHepaTop rapMOHMYECKHUX CUTHAJIOB"

HcxoaHble 1aHHBIE:

- BeIXOiHOE Hampspkenue Uy, = 10-N2 B;

- cornpoTuBiieHne Harpy3ku R, = 75-N2 Owm;

- eMkocTh Harpy3ku C,; = 500-N2 n®;

- k03 durmeHT HenMHEHHBIX uckakeHnii K .< 1%;

- nuamna3oH reaepupyembix gactot (0.1 -100)-N3 I 'm;

- pabouast Temreparypa Tp,s.= 50°C..

Conep:xkaHue NMOSICHUTEILHOM 3anmucKu: AHaIM3 TEXHUYECKOTO 3a/IaHus,
BBIOOP (DYHKIIMOHATHLHOW ¥ TIPUHIIMITHAIEHON CXEM YCHIIUTENS, KPATKOE OTFCAHHE
CXEMBI, pacueT MIEMEHTOB MPUHITAITAATLHON CXEMBI.

Cocras rpa)u4eckoro Marepuaia: @OyHKIMOHAIbHAS 51
OpPUHIMIHATBHAS ~ DJIGKTpUYECKas CXEMbl, BOJbTAMIEPHBIC XapaKTEPUCTUKHU
TPaH3UCTOPOB C MOCTPOCHUEM CTATUYECKUX U JIMHAMHYECKHUX JIMHUNA Harpysok,
crenuuKaIus IEeMEHTOB.

Ipumeuanue: N1 — npeamocnenssisi, N2 - mocienHss 1udpa Homepa
3a4ETHON KHUKKU;

N3 = 1 npu neuetHoit N2, N3 =2 nipu uetHoit N2.

3aganue — B16
Tema paGotel "I'eHepaTop rapMOHUYECKUX CUTHAJIOB"

HUcxoanbie 1aHHBbIC:

- BIXOiHOE HamnpskeHue Uy, = 10-N2 B;

- conpotuBiieHne Harpy3ku R, = 50-N2 Owm;

- eMkocTh Harpy3ku C, = 500-N2n®;

- K03 urueHT HemMHEeHHBIX nckaxkeHu K < 1%;

- nuana3oH reHepupyeMbix yactot (0.1 -200)-N3 kI 'i;

- pabouas Temrneparypa T,s.= 50°C..

Conep:kaHue NMOSICHUTEILHON 3alIUCKM: AHaW3 TEXHUYECKOTO 3aJaHusl,
BBIOOP (PYHKITMOHAIBHOW M TMIPUHITUTTUATIBHON CXEM YCHIIMTEIS,KPATKOE OTMCaHUEe
CXEMBbI, pacyeT ANEMEHTOB MPUHIMIUATBLHON CXEMBI.

CocraB rpaguyeckoro marepuaja: DyHKIHMOHATLHAS u
NPUHLIUNHATBHAS ~ DJIEKTPUYECKasi CXEMbl, BOJBTAMIICPHbIE XapaKTEPUCTUKU
TPAH3UCTOPOB C MOCTPOCHUEM CTATUYECKUX M JTUHAMUYECKUX JIMHUN Harpy3ok,
crienuduKaIus 3JI€MEHTOB.

Ipumeuanue: N1 — npeanocnenssisi, N2 - mocienssisi mudpa Homepa
3auetHOM KHMKKH; N3 = 1 mpu HeuetHoit N2, N3 = 2 npu yetnoi N2.





