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IKCIIEPUMEHTAJIbBHAA YACTD.

JIJ1st HAarISIAHOCTU M COOTBETCTBEHHO BO3BMOXKHOCTSAM MPUMEHSIEMOTO Y4eOHOTrOo
YHUBEPCAIBHOTO  JIEMOHCTPAllMOHHOTO  ocimiorpadga BCE  AKCIIEPUMEHTHI
MIPOBOAATCS HA HU3KUX YaCTOTaX. DKCIEPUMEHTHI MPOBOJATCS HA KOMOMHUPOBAHHOM
naboparopHoM cTeHle «YdeOHas croiika PamuonpuémnHbie u Tepenaroiue
ycTrporictBa». CTeHJ MMEET MOAYJIBHYIO CTPYKTYpPY M Pa3eiieH Ha YEThIpe MOMYJIA:
«bJIOK VIIPABJIEHUA»; «OCHOBbBI AM, UM U MM MOIVYJIALIUN»;
«MOJIEJIb TIPUEMO-TIEPEJTIAIOIIET'O YCTPOMCTBA. OCHOBHLIE BJIOKU
CVYIIEPTETEPOAMHHOI'O PITV»; «YUYEBHAA MOIEJIb YCHUIIUTEIA
ITPOMEXXYTOUYHOM YACTOTBI». B 1aHHOM BapHaHTE HMCIIONHEHHS BCE MOy
ABJISIIOTCSL HE3aBUCHUMBIMHU, U MOTYT MCHOJIB30BaTbCsi OAHOBPEMEHHO HECKOJIBKUMHU
YYaIMMUCH.

BJIOK YHPABJIEHUS. C nomoiunpio 0j0Ka yHpaBie€HUsS OCYLIECTBISETCS
nojlauya Hy»KHOTO HANpPsDKEHUSI MMTAHUS Ha AJIEMEHTBl CXeMbl HEOOXOIUMOTO MOJIYJIS.
BxiroueHne ¥ OTKIIIOUEHHE TIUTAHUS  OCYLIECTBISIETCS  COOTBETCTBYIOIIMMH
nepexiatouarensiMu. [lpu astom o6muit nepeximoyarens «CETb» nomxkeH ObITh

ycraHoBieH B nosioxkeHue «BKJI», mpu 3TOM 3aropurcsi CUrHaJbHBIM WHIUKATOP
«CETb».

1. MOJYJIb YYEBHBINA JIABOPATOPHO - TEMOHCTPAIIMOHHBINI
«U3YYEHUE MOAVJIATOPOB U JETEKTOPOB, OCHOBbBI AM, UYM U
UM MOAYJIALUN» PTPYJI-5

Jlaboparopnasi paboTa TO HCCIEAOBAaHUIO U  JIEMOHCTpPAIlMU  PadOThHI
MOJIYJISITOPOB U JIETEKTOPOB BBIMOIHIETCS HA KOMOMHUpOBaHHOM cTeHae «YPIICy ¢
nomotpio JadoparopHoro moayias PTPVYII-5 «OCHOBbBI AM, UM U HIUM
MOAVIIALNN»

Monayns mnpeaHazHaueH i TPOBEIACHUS JIA0OpAaTOPHBIX paboT MO Kypcy
«PanuoTexHuka W DJNEKTPOHHMKA» B BBICHIMX M CPEIHE-TEXHUYECKUX YUEOHBIX
3aBE/ICHUSIX.

Monynb MOKET ObITh UCHOJIB30BaH B PA3NUYHBIX Kypcax, U3y4arolIMX OCHOBBI
ANIEKTPOHHOM TEXHUKH B BBICHINX U CPEIHHUX CHEIHAIBHBIX yUCOHBIX 3aBEICHUSX.

YcTaHOBKa BBINIOJIHEHA B KIMMarudyeckom ucnonHeHun Y XJI, kareropusa 4.2
I'OCT 15150-69 mns skcrutyatanuu B momelieHuu npu temneparype ot 10°C mo
35°C u oTHOCHTENBHOU BiIaKHOCTH 110 80 %.

Monaynb KOHCTPYKTHUBHO COCTOUT M3 HECKOJIBKHX 3JIEMEHTOB, OObEIUHEHHBIX B
OJTHOM KOpITyCE:
*  Habopa M3y4aeMbIX 3JIEMEHTOB U YCTPOUCTB;

* Habopa KOHJIEHCATOPOB PA3IMYHOM €MKOCTH ISl JEMOHCTPAIMU PadOThI
JIETEKTOPOB Ha MOJYTPOBOAHUKOBOM JIUO/IE;

b CTa6I/IJIPI31/IpOBaHHOPO HCTOYHHUKA ITMTaHHIA, IIOAAIOIICTO IIMTAHHC Hy)KHOﬁ
MOJIAPHOCTHU U 3HAYCHUA HA BCC IJICMCHTBI CXCMBI,



* CXEMbl KOHTPOJSL  HEOOXOMMMBIX  TMapaMeTpoB,  OCYIIECTBISIFOLIEH
nH(popMaIHio 0 X0JIe IKCTIIEpUMEHTA U BbIBOJ Ha 3KpaH LCD gucres.

[TpuHiunuanbHas anekTpuueckas Onok-cxema yuyeOHoro wmomynst PTPVYII-S
npuBezaceHa Ha puc. 1.1.

OCHOBBI AM, YM H IITHM MOAYASITHH. JETEKTHPOBAHHE CHI'HAAOB.
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Puc. 1.1. [IpunuunuansHas anekTpudeckas 6mok-cxema yueoHoro moayist PTPVYII-5 crenna
YPIIC.

YcraHoBka cHaOXeHa MHKPOIPOIIECCOPHON CHCTEMOW YTPABICHUS C BBHIBOIOM
HeoOxonmumbrx mapamerpoB Ha LCD XK/ unaukarop. Knonka « YIIPABJIEHUE -
«BbIBOP PEXXMMA)» mno3BosisieT BbIOpAaTh OJUH U3 TPEX PEKUMOB MOIYISLUU —
AM, UM, IINM mMopynsaTop, mpH 3TOM NOJAKOTCSA COOTBETCTBYIOIIME CUTHAJIBI Ha
BbIX0Ibl XS1 (AM-reneparop), XS10 (UM-reneparop/nerexrop) nubo XS15 (LLIMM-
redepatop). i1 Hayana U OKOHYAHMS HKCIEPUMEHTA (BKJIIOUEHHUE — BBIKJIIOUEHUE
re’eparopa) Heooxoaumo Haxkath KHONKY «BXOI/BBIXO/».

Bce U3MEHEeHUs napamMeTpoB OnbITa («KOOOUILIUEHT
MOAVJISIOUN», «CKOPOCTDb MOIAVJISIHUUA u T. A.) ciaeayer NPOU3BOAUTH
IPU BBLIK/JIIOYEHHOM reHeparope, 1 BKJIIOYEHHS U BBIK/JIIOYEHUS reHeparopa
HCN0JIb30BaTh KHONKY «BXO/I/BBIXO/I».

MuorodyskimonanpHas pyuka «MOIAVJISALMSA» mno3Bonser peryiupoBarh
ko3 punment moxymsinu m Uit AM-reHeparopa U CKOPOCTb MOAYJSIIUHU (YacCTOTY
Moxyaupytomero curtana) st UM u HHIMM-reneparopos.

JUist u3yuenuss pabotel AM nerekropa cieayeT MHoAaTb CHrHajd C BBIXOAA
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MHOTOQYHKIIMOHAIBHOrO TreHepatopa AM-curnanoB XS1 Ha Bxon XS2 (yinbo Ha
COCIMHEHHBIN TNapajieibHO BXoay pa3béMm XS3) ycunutens DA, coOpaHHoro Ha
MHKpocxeMe 741 ¢ TMOMOIIBI0 TNEPEMBIYKH «THOJIBIIAH-TIONBIIAH» W3 KOMIUIEKTA.
Kospduuument ycunennss DA mmaBHo perynupyercs pyukoit R3 «YCHUIJIEHUE».
VYeunennsiit AM curnain ¢ Beixona XS4 (nmu6o XS5) nomaércs Ha Bxon XS7 AUOIHOTO
AM-pnieretopa, COEIMHEHUSI KIIEMM IPOU3BOAATCS C MOMOIIBI BTOPOW MEPEMBIYKH
«TIONIBIIAH-TIONbIANY. JJid u3MeHeHus KoddduimenTa MOyl M UCHOIb3yeTCs
pyuka «MOAVIIALIA». M3MeHeHrne mnapaMeTpoB MOAYJSIIMM B JAHHOM OIIBITE
MOJKET OCYIIECTBIATHCS TOJIBKO MPH BBIKJIYEHHOM IreHeparope (Uil OTKIFOYEHHUS
reneparopa HaxkaTh kHomky BXOJI/BBIXOJ]). EMKkocTH pa3nuyHOro HOMMHAIA W3
KOMIUIEKTa MOAKII0YaroTes K kiiemmaM «Cm» XS8 — XS9.

UM fneTexkTop B JAHHON YCTAHOBKE BBINOJIHEH KOMOWHALMEW JOCTaTOYHO
cnoxHbix cxeM «TEOPETUYECKAS YACTD I puc. 33, 37, 38». Iloatomy mis
HaOmogeHuss curHana YM-reHepatopa M NPOJAETEKTUPOBAHHOIO  CUTHAJIA
UCIIONB3YETCA OHA U Ta ke kKieMMa XS10. B 1aHHOM onbpITe M3MEHEHUE ITAPAMETPOB
MOAYJSIHUM MOXKET OCYUIECTBIATBCA M NPU BKIIOYEHHOM TE€HEPATOPE PYUKOU
«MOIAVIIALUAY. Jdna namisiaHocTH, HaOmoneHne UM curHaia oOmbIT CleayeT
OPOBOAWTh NPH HU3ZKUX YACTOTaX MOAYISIUHU, IS BU3YAIbHOIO HAOMIONEHUSA
orudaronei MpoJAETEKTUPOBAHHOTO CHUTHAjJa YacTOTYy MOAYJIUPYIOIIEr0 CHUTHaja
cienyer yBenuuuth pyukoil « MOIAVYIIALMA». IlepexmntoueHue Mexay pexumMaMu
«UM-reneparop» - «HM-merekTop» ocylecTBisieTcs Haxarnem KHonku «BbIBOP
PEXVMMAY.

st m3yuenust paboter LIIMM-nerekropa cieayeT mojaaTh CHTHAI C BBIXOAA
XS15 MMM renepatopa Ha Bxox XSI11 nerekropa IINM mnepemblukoid THma
«THIOJIBIIAH-TIONIBIIAH». J[n W3MEHEHMs 4YacTOThl MOIYJWPYIOLIEr0  CHUTHAJIA
ucnionb3yercsa pydka «MOAVYIIALMA». M3menenne napameTpoB MOAYISIUU B
JAHHOM OIIBITE MOYKET OCYILECTBIISITHCA TOJBKO NMPH BBIKJIIYEHHOM IeHepaTtope
(1718 OTKIIOUEHHMs TIeHepaTopa HaxaTh kHonky  BXOJI/BBIXOJ). «Emkoctn
Pa3JIMYHOrO0 HOMHHAJIA M3 KOMIUIEKTA MOAKIIOUAKOTCA K KieMmam «Cm» XS12 —
XS13.
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ITopsa10K BbINOJIHEHHS JJA0OPATOPHBIX U JIEMOHCTPALMOHHBIX PadoT Ha
yueonom moayJsae PTPVYJI-S

1. Tlepen BKJIFOUEHHEM YCTAHOBKHU B CE€Th HEOOXOAUMO YOSAUTHCA B 1IEIOCTHOCTH
CETEeBbIX M COEAMHUTENBHBIX NPOBOJIOB. Bce coeaumHUTENbHBIE MPOBOAA M
KOHTPOJIbHBIE TOYKM HCIOJIb30BATh CJIEAYET TOJBKO 10 HAa3HAYECHUIO,
3aMpeIaeTCs 3aMbIKaTh BBIXO/bI KOHTPOJIbHBIX TOYEK.

2. Brximrounts creHn «YUEBHAJS CTOMKA VPIIC» wu AIIEKTPOHHBIN
ocimiorpad B cetb ~220 B ¢ momoiipio mpuiiaraéMoro CHUjIoBOTO CETEBOTO
kabenss eBpo-cranpapra. IlocraButh oOmmui mnepekmouarens «CETb» nHa
MaHeld CTeHAa U ociuuiorpada B monoxkenue «BKJI», mpu 3ToM JOIKHBI
3aropethbcsi curHaibHble uHANKaTOpbl «CEThy. Ilogate nuranue Ha MOAyib
PTPVJI-5, nocraBuB mnepexmtouarens «MOAVYJIb PTPVII-5» B mnomoxxeHue
«BKJI».

3. C nomompto kHomku «YIIPABJIEHUE» - «BBIBOP PEXUMA)Y BbIOpath
OMH W3 Tpex pexumMoB monayisiuu — AM, UM, UM monynstop. Bee
YCTAHOBJICHHbIC 3HAUEHHS OTOOpaXXaroTCsl B HWHTEPAKTUBHOM MEHIO C
nomotbio 1udpoBoro LCD wuHaukaropa. Jlnsa Hadaima W OKOHYAHUS
HKCIIEpUMEHTA (BKJIIOUEHHUE — BBIKIIIOUEHUE FeHepaTopa) HEOOXOANUMO HaXKaTh
kHonky  «BXOI/BBIXO/l». Bce  wu3MeHeHHss  mapaMeTpoB  OIMbITA
(«CKOPOCTh MOIVIALIMMA wu Tt na.) craeayer MOpOU3BOAUTH IPHU
BBIKJIIIOUEHHOM TE€HEparope, Uil BKIIOYEHUS W BBIKIIOUEHUS] TeHeparopa
ucnoinb3oBarh kHONKY «BXO//BbIXO/I».

4. Jlns wuzydyenuss AM wmoaynstopa W JAETEKTOpa B PEXKUME HOPMaIbHOMN
MOZYJISILIUKU CIIEYET NPU BBIKIIFOUEHHOM T€HEPATOPE YCTAHOBHUTH BPALICHHEM
pyuku «MOIAVIIALUSA» otHOcUTenbHbIE 3HAaYeHUs ~33 - 66 eguHul (Mo
nokazanusiMm LCD uHaukatopa) W 3alyCTUTh T€HEpAaTOp HaXaTHeM KHOIKHU
«BXOI/BBIXO/I».

5. CoenuHUTh MEPEMBIUKON THIA «THOJIbIIAH — TIOJbMaH» KiaeMMbl XS1 — XS2
(BbIX01 AM-reneparopa co BXOJ0OM YCUITUTETIs).

6. Ioaxmrounts Bxon Y 3JeKTpoHHOTro ocumuiorpada k kiemMme XS3 yueGHOro
MOJYJISI COEUHUTEIBHBIM ITPOBOJIOM THUIIA «TrOJbIAH - BNCy» U3 xoMIuiekra u
HaOmonare AM-cUrHan Ha BXOJ€ YCHJIUTENS, TMOCTYMaroUuid ¢ Beixoma AM-
reHeparopa.

7. Bpamenuem pyyexk VOLTS/DIV u TIME/DIV (BOJIBT/JEJI u BPEMS/IEN)
u pydek POSITION oceit X u Y Ha 3eKTpOHHOM ocumiiorpade T00UThCS
BHU3yaJIbHO Haunbosee yaoOHOro n300paxeHus curHana. [[ns AonoaHuTeIpHON
CUHXPOHM3alMM MOXHO ucnonb3oBarh pyuky LEVEL. Pyuka «Y-LINE-EXT»
METO/Ia CHUHXPOHM3ALMM JOJIKHA HAXOAUTCS B TOJIOKEHUU Y (BHYTPEHHSS
cuHxpoHuzauus). [Ipu 3ToM cienyer yuuthiBaTh, 4To ocu X (Bpems) U Y
(ammuintyna) oTkanuOpoBaHbl TPABMWIBHO (T. €. moanucu y pydek VOLTS/DIV
u TIME/DIV BepHbl) TONBKO HpH MOBEPHYTHIX IO yHOpa pydyKax IJIaBHON
peryiupoBkn  VOLT VAR. u TIME VAR. Opnako gis Jjydiien
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CUHXPOHU3allUM W HEMOJBMKHOCTU HW300pAKEHUS KAPTUHKH JOIYyCKaeTCs
HeOOJbII0E BpallleHue pyuku miaBHoil perynupoBkn TIME VAR.

8. PacrnonoxuB KapTUHKY CUMMETPUYHO OTHOCHTENIBHO 3KpaHa ocuuiuiorpada,
3apucoBaTh Ha MWJUIUMETPOBYIO Oymary HaOmomaembii curHan AM.
OnpenenuTs MakCUMaJIbHYIO0 aMIUIUTYyAy UMakc U MUHUMAaJbHYIO aMIUTUTYAY
Umnna AM cursana v 4acTOTy MOJYJIMPOBAHHOTO U MOJYJIUPYIOIIETO CUTHAJA
O MOKa3aHusIM ocuusuiorpada.

9. Commacho «TEOPETUYECKASA YACTb 1 puc. 12» u dopmyne
«TEOPETUYECKASA YACTD I (2.10)» ouenuth KOd(PPUIUEHT MOMYIALUNA
m.

10. YcranoButh pyuky «YCWJIEHUME» B cpenHee monoxkeHUE W MOJIKIIOUUTH
U3MEPUTEIBHBIN LIy ocuuiuiorpada K BeIXOMy ycunurens kiemme XS4 (aubo
XS5).

11. PacnonouB KapTUHKY CUMMETPHUYHO OTHOCHUTEIBHO PKpaHa ocuuiuiorpada,
3apUCcOBaTh Ha MWIJIUMETPOBYIO OymMary HaOItodaeMblil YCUJICHHBIM CHUTHAJ
AM. Onmnpenenuts MakcuMaidbHyH0 aMIUVIUTYAY Ugux waxe ¥ MHUHUMAJIbHYIO
aMIUIUTYY Usgx wun YCUJIEHHOTO AM curHana, yOeAUTbCS B HEM3MEHHOCTH
YaCcTOT MOJYJIMPOBAHHOTO ¥ MOAYJIMPYIOIIETO CUTHAA.

12.0uennuth KOAQPUIMEHT YCUJIEHUS KaK OTHOIICHHE AaMIUIUTYJ BXOIHBIX H
BBIXOJIHBIX CUTHAJIOB:

K _ UBI)IX MHUH _ UBBIX MakKcC
ye - ’
UBX MHUH UBX MakKcC
e Upxommmvace — COOTBETCTBEHHO MHHHUMAJIBHBIE W MaKCUMAJIbLHBIE

aMIUTUTYIbl CUTHala ¢ BbhiIxoga XS4 (XS5) ycunurens no MOKa3aHUSAM
AeKTPOHHOTO ocIIOrpada, Uy yummaxe — COOTBETCTBEHHO MUHUMAJbHBIE U
MaKCHUMaJIbHbIE aMIUIUTY/Ibl CUTHAJIa Ha BXoJie XS3 yCUIUTENs 10 MOKa3aHUsIM
AIIEKTPOHHOTO ocuIIorpada.

13. Bpamas mno wyacoBoil ctpenke pyuky «YCHWIIEHUE» wnabmogate 3a
BO3MOYKHBIM TIOSIBICHUEM HEIMHEHHBIX HCKa)KEHUW Ha BBIXOAE YCHUIIUTES,
BCJIE/ICTBUE NEPEYCUICHHSI CUTHAJIA.

14. Jlerekrop AM xonebaHuil B JaHHOW paOOTe BBHIMOIHEH IO MPOCTEHIIIEH cxeMe
Ha nonynpoBoaHukoBoM nuoae « [EOPETUUYECKAA YACTD I puc. 26».

15. CoenvHUATH BTOPOW MEPEMBIUKON «THOJIBIIAH-TIONBIAH» BbIX0oH XS4 (XS5)
ycunuTens co BxomoM XS7 IHOAHOTO JeTekTopa. M3MepuTenbHBIM IIyIl
«tronbnaH-BNCy» snexkrpoHHoro ocuuiiorpada moakIiOuUTh K BBIXOAY XS6
JTMOJTHOTO JIETEKTOpA.

16. HaGmomare Ha »KpaHe ociuiorpadga curHai ¢ AM-gerektopa 0e3
MOJIKJIFOYEHUST KOH/IEHCATOPOB. 3apuCcOBaTh CUTHAJ C 3KpaHa ocuuiuiorpada Ha
MUJUIUMETPOBYIO OyMmary, ONpeAesUuTh aMIUIUTYQy M YacTOTy CUTHayia (CM.
«TEOPETUYECKAS YACTHD I puc. 28-1») u yactotry orudaromiei.

17.1Toaxmounts k kiaemMmaM Cn XS8 — XS9 ycranoBku «KOHIEHCATOP»
koHaeHcatop eMmkoct 0,47 mx® (MapkupoBka «474K») u3 KOMIUIEKTa M
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HaOMoaTh 3a WM3MEHEHUWEM CHUrHajla Ha ocuwuiorpade, BbIICICHUEM
oru0amnieili ¥ BO3HUKAIOIIUMU TPU STOM HEJIUHEHUHBIMU MCKAXKEHUSIMHU.
MapkupoBka KOHACHCATOPOB W3 Tpex Iudp o3HA4YaeT: mepBble JABe LUPPHI
YKa3blBalOT HAa 3HAY€HUWE EMKOCTM B nukodapanax (md), mocnegHsss —
xonmuectBo Hyned. T. o. 474K=470000 nk® =470 Hd=0,47 mxD

18. 3apucoBarTh cUrHajld Ha MIJUTUMETPOBYIO OyMary, orpenenuTenb aMILTUTyay U
4acTOTy CUTHAaJA.

19. Ouenntp k0IPOUIIMESHT HCKAKCHUN CHTHAJIA KaK OTHOIICHHE aMILIUTYIbI
UCKOXEHUSI K  aMIUIMTYJ€ BOCCTAHOBIIEHHOTO  IMOJIE3HOTO  CHUTHAaja:

U
K =—=2% (puc. 1.2).

uckasicenuii U
nones.

Puc. 1.2. K onpenenenuro ko3ppuiinenTa nCKaXeHHs CUTHAIA.

20. Otknrounth koHAeHcaTop 0,47 MK® U MOAKIIOYUTH KOHJIEHCATOp OOMbIIeH
€MKOCTH 2,2 MKD (MapKupoBKa «225K» O3HAYaeT
225K =2200000 nk®=2200 a®=2,2 Mx® ). HaOmonare 3a M3MEHEHHEM
CUTHAJIa Ha ocuujuiorpade, BbIICIEHUEM OrMOaroe 1 BO3HUKAIOIIMMU TIPU
TOM HEIMHEHHBIMH HCKaXEHHUSIMHU. 3apUCOBAaTh CUTHAJI HA MHJUITUMETPOBYIO
Oymary, ONpeNeNuTeNb aMIUIMTYAy W 4YacTOTy CHUTHaJla M KO3(PQPUUUEHT
uckaxenuit (cm. K TEOPETUUYECKAA YACTD I puc. 29, puc. 30»).

21. IMonkmouasa k kiemMam Ca XS8 — XSO noodepenHo apyrue KOHIACHCATOPbI
MEHbIIIEH EMKOCTH U3 KOMILUIEKTa HaOIIo1aTh 32 (HOPMOIi BHIXOHOTO CUTHAJIA U
cAenarb BBIBOJ O BIMSAHUM KOHAEHCATOpAa HAa KAuye€CTBO JETEKTHUPOBAHMS
CUTHaJja.

22. Ortxmrounth reHeparop kHomkod «BXOJI/BBIXO» u ycTaHOBUTH pPyUKy
«MOIAVITALIA» B nonoxenue ~0-33 (HeAOMOAYISIUSA)

23. IloBropuTh 0. 6 — 20 METOANYECKOTO PYKOBOACTBA.

24. AHasorn4Hele AEUCTBUS MPOJAENATh I nojoxeHus pydku « MO YIS S»
~ 66 — 100 (mepemomynsiius).

25. Bo Bcex ciydasx OLEHUTh KOI(DPHUIMEHT MOIYISIUN M U BIUSHUE EMKOCTH
KOHJICHCATOpa Ha KAY€CTBO BBIJICJICHUS MOJIE3HOM COCTABIISAIONIEH CUTHAA.
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Puc. 1.3. a) HOpMaJIbHBIN PEKUM aMILTUTYTHON MOAYJISIIIMUA 0) IEPEMOMYIISIITUS

26. OTtktounTh rereparop u ¢ nomonipio kHonku «YIIPABJIEHUE» - «BBIBOP
PEXXMMA» BoiOpars UM Mopymsius (FM).

27. Bxatounts reneparop HaxxkarueM kHotnku « BXOJ/BBIXO/I». B nannom ombiTe
W3MEHEHUE [apaMeTpoB MOAYJSLMM MOXET OCYIUECTBIATBCA U IIpU
BKJIIOYEHHOM reHeparope pyukor « MO YJIALUS».

28. Habmtomate dYacTOTHO MOJYIHPOBAaHHBIN curHal. JIJis HamISsIHOCTH,
HaOmogeHne UM creayer MpOBOAUTH MPHU HU3KUX YaCTOTaX MOIYJISIITUH, JIs
BU3YaJbHOTO HAONIONEHWS OTHOAIONMed MPOJACTEKTUPOBAHHOTO CHUTHAJIA
4acTOTy  MOAYJIMPYIOIIETO  CHUTHAJIA  CIEAYEeT  YBEIWYWUTHh  PY4YKOU

«MOIVIIALN .
29. Omnpenenutrs amMmatyny UM curHaia ¢ NOOMOIIBIO  3JIEKTPOHHOTO
ocrusuiorpada.

30. Haxatuem kHonku «BbBIBOP PEXHWNMA)» mnpou3BecTH NEPEKIIOUECHUE
YCTAaHOBKM B PEXKHM JAETEKTUpOBaHUS. UM NETeKTOp B NAHHOW YCTaHOBKE
BBINIOJIHEH KoMOMHarmen nocrartodHo ciaoKHbBIX cxeM « TEOPETHMUYECKAJS
YACTD I puc. 33, 37, 38». Jlng nyuymiell CHHXpOHU3AUU U HEMOABUKHOCTHU
M300paKeHUs KapTHHKHU JIOMyCKaeTCs HEOOIbIOe BpAIlCeHUE PYYKU TIaBHOU
perynupoBku TIME VAR.

31. OueHuTh YacTOTy U aMILUIUTYLy TPOJETEKTUPOBAHHOTO CUTHAJIA.

32. CpaBHUTH YHACTOTY BblAeNeHus orudaromeid B AM u UM nerekropax

33. OtxirounTh reneparop HaxarueMm kHonku BXOJI/BBIXO/I.

34. C nomomipio kHonku «YIIPABJIEHUE» - «BbIbOP PEXHWMA» BbIOparh
1M wmonynsuust (PWM). M3MmeHenue mapaMeTpoB MOAYISIMUA B JTAHHOM
MOXET OCYIIECTBIISITCS TOJBKO NPH BBIKJIKYEHHOM TeHeparope (s
OTKJIIOUEHUs reHeparopa Haxarb kHonky BXOJ/BBIXO/).

35. IopkmrounTh BBIXOJ Y ocuuiiiorpada mpoBoaoM Tuma «Tionbian - BNCy k
kiemme XS15 - Beixomy MMM wmonynsaropa. Pyuky «AC-GND-DCy»
ocmuiorpada nepesectu B nojoxkenue DC. Bxirounts reHepaTtop Hakatuem
kHONKH «BXOJ1/BBIXO/I».

36. Bpamenuem pyuek VOLTS/DIV u TIME/DIV (BOJIBT/JEJI u BPEM/EJ)
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u pyuek POSITION oceit X u Y Ha 3/eKTpoHHOM ocuuuiorpadge a00uThes
BU3yaJIbHO Haunbosee yao0HOro n300paxeHus curHana. [[jis 1onoaHuTeIpHON
CUHXPOHHU3ALMU MOXKHO ucnonb3oBark pydky LEVEL. Pyuka «Y-LINE-EXT»
METO/Ia CHHXPOHM3AlMM JOJKHA HAXOAUTCS B TOJIOKEHUU Y (BHYTPECHHSS
CUHXPOHM3ALINS).

37. BeIKiIIOUUTH TeHepaTop U noBepHyTh pyuky «MOAVJIALWA» no ynopa mo
4acOBOM CTPEJIKE.

38.Bximtounth TeHepaTop W HaOmOgaTh 32 MENJICHHBIM  U3MEHEHHEM
JUTUTEIIbHOCTH UMITYJIbCOB 110 CUHYCOHUIalIbHOMY 3akoHYy. [Ipu HeoOxonumocTu
CKOPPEKTUPOBAaTh U300pakeHWe CurHama comtacHo 1. 35. Omnpenenuth
amrutyny curana [HIMM.

39. BeIKIouMTh TeHepaTtop M NOoBEpHYTh pyuky «MOAVIIALIUA» no ynopa
IIPOTHB YaCOBOM CTPEJIKU.

40. CoennHUTh MEPEMBIYKON THUMA «THOJbIAH-TIONbOAH» Bbixong XS15 MMM
re”Heparopa co BxonoMm XS11 IHINM-nerexropa.

41. Tlogkmrouuth Bxox Y ocmwuiorpadga k Beixogy XS14 IIMM-perektopa.
JleTekTop BBINOJHEH II0 TMPOCTEHIIed CcXemMe, aHaJOTMYHO JIUOJAHOMY
nerektopy AM xonebanuit K TEOPETUYECKAS YACTD I puc. 26».

42. Tlomkmowas k kimemmam Cna XS12 — XSI13 gerekTtopa KOHIEHCATOPHI
pa3IMYHOTO HOMHMHAJAa U3 KOMIUIEKTAa HaOmo[arh 3a HEJIMHEHHBIMH
UCKOKEHUSMM M 32 TE€M KaK HU3MEHSETCS, OYHIIaeTcs Jubo 3acopsieTcs
MPOJACTEKTUPOBAHHBIN CUTHAN (OTHOAlOIast CUHYCa). 3apucoBaTh MOTyYCHHBIC
MPOJACTEKTUPOBAHHBIC CUTHAJIBl HAa MIULIUMETPOBYIO Oymary, OIpeaeinuTh
aMIUTUTYTy, YaCTOTy ¥ KO (OUIIMEHT UCKaKeHHI curHaia puc. 1.2.

43.Cnenarb  BBIBOJ O BIMSHUM €MKOCTH KOHAEHCATOpAa HAa KAa4eCTBO
MPOJAETEKTUPOBAHHOTO CUTHAJIA.

44. Tlo oxoHuaHuu padoThl moctaBuTh nepekiatouareab «CETb» Ha nanenu
ycTaHoBKM W ocuwuiorpada B mnonoxkenue «BbIKJI», mpu 3ToM 10JKHBI
noracHyTh UHAUKATOpbl «CETbh» 1 BEIHYTH CeTeBbIC BUIIKU U3 PO3ETOK.
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2. MOAYJIb YYEBHBIN «MCCJIEJOBAHUE YIIU» PTPYJI-4

JlaboparopHas paboTa 10 UCCAEAOBAHUIO U IEMOHCTPALMU PadOThl yCUIIUTENEH
npoMexxyTouHoid  yactotel  (YIIYU)  BhimonHseTcss Ha  KOMOMHHPOBAHHOM
naboparopaoM cteHae «YPIIC» c¢ momomisio saboparopnoro moxayns PTPVJI-4
«CCIIEJOBAHUE VYIIU».

Monayns mnpeaHazHaueH s MPOBEACHUS JIA0OpAaTOPHBIX paboT 1O Kypcy
«PamuoTexHuka W DJNEKTPOHHMKA» B BBICHIMX M CpPEIHE-TEXHUYECKUX YUEOHBIX
3aBEACHUSX.

Monynb MOXKET OBITh MCTOJIB30BaH B PA3IMUHBIX KypCax, U3yYarOIINX OCHOBBI
AIIEKTPOHHOM TEXHUKH B BBICIIIUX M CPEIHUX CIICIIMAIBHBIX YICOHBIX 3aBEICHUSX.

VYcraHoBKa BBITIOJHEHA B KJIMMAaTHYeCcKoM ucrnoiHeHun Y XJI, kareropus 4.2
I'OCT 15150-69 nns skcrmyaranuu B momenieHuu npu temneparype ot 10°C no
35°C u oTHOCHTENBHOM BiIaxkHOCTHU 110 80 %0.

VYyebHass ycTaHOBKAa KOHCTPYKTHBHO COCTOMT M3 HECKOJbKUX JJIEMEHTOB,
OOBEIMHEHHBIX B OJTHOM KOPITyCE:
*  Habopa M3y4aeMbIX 3JIEMEHTOB U YCTPOUCTB;

b CTa6I/IJ'II/I3I/Ip0BaHHOFO HCTOYHHUKA ITMTaHHA, IIOAAIOIICTO IIMTAHHC HY)I(HOﬁ
MOJIAPHOCTHU U 3HAYCHUA HAa BCC BJICMCHTBI CXCMBEI;

* CXEMbl KOHTPOJII HEOOXOJUMBIX MapaMeTpoB, OCYIIECTBISIIOUIEH BBIBOA
uHdopMaIMK 0 XoJie FKcriepuMenTa Ha 3kpaH LCD gucrues.

HCCAEOJOBAHHE YIIY

CXEMA VII4-1

—

Cc

B

Y =
5

O

CXEMA VII4-2 J.

Xs2

L
G Lt

I_

R11

I

Puc. 2.1. llpuanunuanpHas snMeKTpudeckas 00k — cxema yueOHoit yctanoBku PTPVJI-4.

HCTOYHHK IITHTAHHSA +5 B
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[IpuHuunuanbHas sJeKTpuyeckass OJIOK — cXxeMa ydeOHOMl YCTaHOBKHM s
n3yueHus Ycunurenen [Ipomexxyrounon Yactorel npuBeneHa Ha puc. 2.1. YeranoBka
npeacTaBisieT coboit nee cxembl YITY.

Cxema 1, cobOpannas Ha Tpausucropax VT1 m VT2 gemoncrpupyer paboty
VII4 ¢ dunsrpom mnpomexytounHoi yactorbl (DIIY), coOpaHHOM Ha CBS3aHHBIX
koHTypax L1C3 u L2C4. IIpu stom Tpanzuctop VT2 ciayXuT mjisi JOMOJTHUTEIBHOTO
YCUJIEHUS CUTHAJIa, CHUMAeMOTI0 cO BTOporo koHTypa PITY.

Cxema 2, coOpannas Ha Tpausuctopax VT3 m VT4 agemoncrpupyer paboty
YIIY ¢ ¢unsrpom mpomexxyTounoi yactothl (DIIY), coOpaHHOM Ha KepaMU4YeCKOM
bunsrpe 465 xlm. Ilpu stom Tpamsuctop VT4 ChayXuT mis JOMOTHUTEIHHOTO
YCWJICHHSI CUTHAJIa, CHUMAeMOTO ¢ KEpaMHUYECKOTO (UIIBTpa.

Bb10op monkiro4aeMoil CXeMbl OCYLIECTBISIETCS COCAMHEHUEM NEPEMBIYKOM
kiemMMm XS1 — XS3 (CXEMA 1) nu6o XS2 — XS3 (CXEMA 2). Ilpu stom,
yCuJEeHHbIM MuKpocxeMord DA cwurnan, noctymaer Ha BbIBOA XS4 K KOTOpOMY
HEOOXOIMMO TMOAKIIOUNTh MPOBOJ «ToJbNnaH-BNC» u3 KoMIiekTa ¥ mojarb 3TOT
curHal Ha Bxoa Y ocmwuiorpada. s JOMOJHUTENIBHOM CHHXPOHU3AIUU
ucnonb3yercs BoiBoJ «CUHXPOHU3ALIUA», koTOphIii HEOOXOUMO COETUHUTH CO
BXOZIOM X BHEUIHEH cuHXpoHM3auuu ocuuwuiorpada. Ocuusiorpad cremyer
MIePEBECTH B peKUM CUHXpoHu3aruu BHemHuM curdaioM (EXT, BHEILIH).

JlabGoparopHasi ycTaHOBKa COCTOMT M3 TeHEparopa KojeOaHWil TepeMEeHHOU
yacToThl (), BOIBTMETPA, U3MEPSIONIETO aMIUINTyAa curHaia ¢ Beixoga CXEMBI 2,
anekTpoHHoro ociiuiorpada (30), mogenu nmpubopa MUX (u3mepurens 4acTOTHOU
XapaKTePUCTHUKH ) U KOMIUIEKCA BCTPOCHHBIX H3MEPHUTEIBHBIX PUOOPOB.

B ycraHoBky BcTpoeHa wozenbs mnpuoopa MYUYX (u3Mepurens 4YacTOTHOU
XapaKTEPUCTUKHU) JJIsI CHSATUSI aMIUTUTYJHO-YaCTOTHOM XapaKTEPUCTUKU CXEM C
MOMOIIIbIO OcuuiIIorpada.

Hpu srom pas CXEMbI 1 AYX cHumaercs B K1
nuamnasone ~462,5 — 467,5 xI'n Takum oOpaszom, Bcs
mikana ociusuiorpada mo ocu X (oT Havana KpuBod AUX
C HYJIEBOTO YPOBHS JO Claja A0 HYJEBOIO YpOBHSA) B
JJAHHOM TMEpBOM ombITe cocTaBisier ~AF=5 kl'm. AUX

ATOM CXEMBI MPEJCTABISET COOOW CTaHAAPTHBIM HAOOP 3
AUX CBSI3aHHBIX KOHTYPOB C Pa3HBIM KOI(P(HHUIIMEHTOB p

ces3u Ksv puc. 2.2. Ilpu »TOoM, M3 3a OCOOCHHOCTH l -
pabotel mpubopa MUYX, Ha skpane ocmmmiorpada MOKET Fﬂp F

BU3YaJIU3UPOBAThCS  Cpa3y HECKOJBKO  OJMHAKOBBIX
XapaKTEPUCTHK C MEPUOJIOM, COBHAJAIOIINM C IEPUOIOM
paboThl BHYTPEHHEIO Pa3BEPTHIBAIOIIETO TEeHEparopa

Puc. 2.2. YacTtoTHbIE XapaKkTepu-
CTUKH JIByXKOHTYPHOTO KacKaza.

] — cpniap,  MeHBlle KpUTHYCCKOD;
npudopa MUX. 2 — cBRsL  KpHTHY9ECKan: & —
KoapduuueHt cBsizu MOKHO MEHSTh C MOMOUIBIO cBfisb Gonblle KpHTHYECKOR

MHOTOQYHKIIMOHANbHOU  pyukun  «YIIPABJIEHUE,
Ksv/t». IIpu strom Ha LCD uHmukarope oToOpaxkaeTcs
TEKylee YCTaHOBIEHHOM 3HaueHue Ksv.
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Jass CXEMBI 2 ognoBpemenHo ¢ AUX Ha skpaH ocuuuiorpad)a BBIBOIUTCS
«METKa», yKa3blBalOllas Ha TEKyLIEE IOJIOKECHUE TOYKH, I KOTOPOM Ha JHCIUIEE
0TOOpaxaroTcsd MOKa3aHWs 4acTOThl f M aMIUTUTYIBI BBIXOAHOTO CUTHaja U CXEMBI.
Bpamass muorodynkuuonanpHyto pyuky «YIIPABJIEHUE, Ksv/f» u usmenss
4acTOTy CHUTHajla C BBIXOJa TE€HEparopa, MOXHO CHATb AYUX [aHHOW CXEMBI C
KEepaMHUECKUM (UIBTPOM IO TOYKaM C OJHOBPEMEHHOH BU3yallM3alliell Ha dKpaHe
3NEeKTPOHHOTO ocuuiuiorpada. Ilpu stom, u3 3a ocodenHoctTu padboTs! mprdopa NUX,
Ha 3KpaHe ocHuuiorpada MoXXeT BU3yaJU3UPOBATHCS CPa3y HECKOIBKO OJMHAKOBBIX
XapaKkTEepUCTUK C TMEPUOJOM, COBHAJAIOIIMM C TMEPUOAOM pabOThl BHYTPEHHETO
pa3BepThIBAIONIETO TeHeparopa npudopa NUX.
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IHopsiiok BbINOJIHEHUS JTA0OPATOPHBIX U 1eMOHCTPAIMOHHBIX PadoT HA
yueOnom moayJsie PTPYJI-4

. Ilepen BKIIIOUEHHEM YCTAHOBKH B CETh HEOOXOAMMO YOEIUTHCS B LEIOCTHOCTH

CETEBbIX M COEIMHUTEIBHBIX NPOBOAOB. Bce coeanHUTENbHbIE MPOBOAA U

KOHTPOJIbHBIE TOYKHM MCHOJIb30BaTh CJEAYET TOJBKO [0 Ha3HAYEHHIO,

3aMpeIaeTcs 3aMbIKaTh BBIXOJ HATPY3KHU U BBIXO/IbI KOHTPOJIBHBIX TOYEK.

. Bximrounts creHn «YUEBHAS CTOMKA VPIIC» wu AIIEKTPOHHBIN

ocimiorpad B cetb ~220 B ¢ momoiipio mpuiiaraéMoro CHUjIoBOTO CETEBOTO

kabenss eBpo-cranpapra. IlocraButh oOmmui mnepekmouarens «CETb» nHa

MaHeld CTeHAa U ociuuiorpada B monoxkenue «BKJI», mpu 3ToM JOIKHBI

3aropethbcsi curHaibHble uHANKaTOpbl «CEThy. Ilogate nuranue Ha MOAyib

PTPVJI-4, nocraBuB mnepexmtouarens «MOAVYJIb PTPVII-4» B mnonoxeHue

«BKJI».

[MoaxmtounTs Bx0a Y ocumiorpada x Beixoay XS4 yueOHOTO MOIYIIS.

. Coegunute Bxox XS3 ycunurens DA ¢ koHTposbHOUW Toukor XS mepBou

cxembl OITY (Ha CBA3aHHBIX KOHTYpax).

. YcranoButh MHoOrodyHkumoHanbHoW pyukoit «YIIPABJIEHUE, Ksv/f»

k03 UIMEHT cBsI3U Mex 1y KoHTypamu Ksv~0,4.

. Bpamenuem pyuexk VOLTS/DIV u TIME/DIV (BOJIBT/JEJI u BPEMS/IEJN)

u pyuek POSITION oceit X u Y Ha a5eKTpoHHOM ociuiuiorpade m1o0uThes

BHU3yaJIbHO Hanbosee ynoOHOTro M300pakeHus curHaia. st JomoTHUTEIbHON

CUHXPOHHU3aUNU MOXXHO ucronb30BaTh pyuky LEVEL. Pyuka «Y-LINE-EXT»

METOJIa CHHXPOHM3AlMM AOJDKHA Haxomutcsi B nosioskeHun EXT BHEIIH

(cuHXpoHM3alKs BHENTHUM curHajiom). [Ipu sTom crenyeT y4yuThIBaTh, 4TO

ocu X (Bpems) 1 Y (aMIUIUTyJa) OTKATMOPOBAHBI MPABUIIBHO (T. €. OAIUCH Y

pyuek VOLTS/DIV u TIME/DIV BepHbI) TOJBKO MPHU MOBEPHYTHIX 10 yIOpa

pyukax riaBHou perynupoBkun VOLT VAR.

u TIME VAR.

. IIpn sToM, M3 3a 0COOEHHOCTH pPAOOTHI

npubopa MUYX, Ha skpane ociumiorpada

MOXET BU3YaAJIU3UPOBATHCS cpasy

HECKOJIbKO OJIMHAKOBBIX XapaKTEPUCTHUK C

IIEPUOJOM, COBHAJAKOLIIUM C IEPHOAOM

paboThl BHYTPEHHETO pPa3BEPTHIBAIOIIETO

reaeparopa npubdopa MUX.

. BeiaenuTs oAMH U3 MHOXECTBa MOBTOPSIO-

UXCsi curHanoB AUX KoHTypa u pacmonmo- — T4 1 o . %

*nuThb AUX KOHTypa CHMMETPUYHO OTHOCH- 462.5 467.5

TEJIBHO IIEHTpa 3KpaHa ociyuiorpada. [lpu

ATOM IIEHTPp MHKa OyneT cocTaBisaTh ~465 Puc. 2.3. /luanason usmepenus AUX

kL. KOHTYypa.

f, kI'g
-
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9. Onpenenutb ko3dPuuuent yysctButenbHOCTH AUXomerpa mo ocu X. s
ATOr0 CJIEAYET MOJAEIUTh BECh JOIMYCTHUMBIM NHANAa30H M3MEPEHUS YacCTOTHI
~462,5 —467,5 xI'y mo ocu X (oT Havana kpuBoil AUX ¢ HyneBoro ypoBHs 110
cnaja 0 HyJeBoro ypoBHs) ~AF=5 kIl Ha MOJIHOE KOJWYECTBO JACJICHUH IO
ocu X Ha mkane ocuwuiorpada (puc. 2.3):

AF

AX

10. B nanpHeiimeM Bce M3MepeHHsS Ha ociuuiorpade
IIPOBEJICHHBIE 110 KJIETKaM CJIEAYeT NEPEBOAUTH B
peasibHble 3HaUeHUS 4acTOThl F=K s AX

11. OueHUTh MWHMPHUHY MOJIOCHI NPOIYCKaHUA (PUIbTpa
2Af Ha ypoBHe 0,707 OT MakCMMaJIbHOTO 3HAYEHHS
(puc. 2.4) npu faHHOM 3HaYeHUH Ksv. ﬂ'lp

12. IlnaBueiM Bpamenuem pyuku «YIIPABJIEHUE, 247 ptu,
Ksv/f» MokHO  Habmogarh 3a  W3MEHEHUEM e
aMIUTUTYTHO-4aCTOTHOM XapaKTEPUCTUKU KOHTYypa Mpu
paziuHoM Kodddunrente cBsi3u Ksv, oroopakaemom
Ha LCD nucnee. [Tonyunts AYX, COOTBETCTBYIOIINE
CBSI3aHHBIM KOHTypaMm C pasznudHbiM Ksv (znByropOas
KpuBas puc. 2.2).

13. Tloctpouts rpadvk 3aBUCUMOCTH MAaKCHUMAJIBHOTO 3HAUEHUS AaMIUIATY/IbI
curHana or Ksv, Bpamas pydky peryimpoBka B mnpenenax Ksv ~0,15-0,9
€IMHHII.

14. Onpenenute 3HaueHue Ksv kpurtnueckoe npu koropoM AUX HaumHaeT
npuoOpeTarb BUA IByropOoil KpUBOM.

15. VYcranoBuB pyukoit «YIIPABJIEHUE, Ksv/f» makcumanbHO BO3MOXKHOE
3HaueHne Ksv, cpucoBarh nonydeHHyro AUX Ha MUIUIMMETPOBYIO Oymary,
OTIPEACNIUTh MOJHYIO MIUPUHY MOJOCH! Mpommyckanus ¢uinbrpa 2Af Ha ypoBHE
0,707 or mMakcuMaiabHOTO 3HaueHHs (puc. 2.4) a Takke 3HAUYCHHE PA3HOCTH
YaCTOThI MEXK/Ty BTOPBIM U TIepBhIM MakcumymoM AUX Af '=f2-f1.

16. Ilpuctynuth k wusydeHuto cxembl YIIU, coOpaHHOW Ha KepaMUYECKOM
bunsrpe CXEMAZ2. Jlnis 9T0T0 CcliefyeT CoeuHUTh BXoa XS3 ycunurens DA ¢
KOHTPOJbHOU TOukoM XS2 Bropoii cxembl OITY (Ha cBsI3aHHBIX KOHTYpax).

17. Bpamenuem pyuek VOLTS/DIV u TIME/DIV (BOJIBT/AEJI u BPEMSI/JIEJ)
u pyuek POSITION oceit X u Y Ha 35eKTpoHHOM ocuuuiorpade a00UThCs
BU3yaJIbHO Haunbosee yao0HOro n3o0paxeHus curHana. [[is JomoaHuTeIpHON
CUHXpOHHU3aLMU MOKHO ucronb3oBarh pyuky LEVEL. Pyuka «Y-LINE-EXT»
METO/Ia CUHXPOHM3ALMM HOJDKHA Haxomutcss B nosoxkenun EXT BHEIIH
(cuHXpoHM3alUs BHENTHUM curHajiom). [Ipu sToMm creayeT y4duThIBaTh, 4TO
ocu X (Bpemsi) u Y (aMIUTUTYy/Ia) OTKAIMOPOBAHBI MIPABUILHO (T. €. TIOJANUCH Y
pyuek VOLTS/DIV u TIME/DIV BepHbI) TOJBKO MPHU MOBEPHYTHIX 0 yIOpa
pyukax miaBHo# perynupoBku VOLT VAR. u TIME VAR.

[xI'n/JIEJT]

K jyy=

Puc. 2.4. Onpenenenue mu-
PHHY TIOJIOCHI POy CKaHUS
OITY.
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18. Ilpu »sToMm, uz-3a ocobeHHOCTH padoThl npubopa MNUYX, Ha »>kpane
ociwiorpadga MOXET BU3YyaJIU3UPOBATHCS Cpa3y HECKOJIbKO OJMHAKOBBIX
XapaKTePUCTUK C MEPUOJOM, COBIAJIAIOIINM C TIEPUOAOM PaOdOThl BHYTPEHHETO
pa3BepThIBatoLIero reueparopa npudopa MUX.

19. BpimenuTh OIWH W3 MHOXKECTBA IOBTOPSIFOIIUXCS
curHasioB AYX KoHTypa u pacnoyioxkuTbh AYX KoHTypa
CUMMETPUYHO  OTHOCHUTEJIBHO  LIEHTpa  JKpaHa
ocimuuiorpada.  Buag  AUX  cxempr  YIIU ¢
KepaMUYeCKUM (PUIBTPOM JODKEH COOTBETCTBOBATH

puc. 2.5 1 UMeTh ONMU3KUN K eauHuIle KodIPPUIIUEHT fn
npsAIMOYTOJILHOCTH K. Puc. 2.5. Bun AUYX CXEMBI
20. M3meHsAs 4acTOTy BCTPOECHHOIO TI'€HEparopa VITY-2 ¢ KepaMuHeckum

BpalleHUEM MHOTO(YHKIMOHAIBHON PYUYKH
«YIIPABJIEHUE, Ksv/f», CcHATb  3aBHCHMOCTH
HanpspkeHust ¢ Bbixoja cxeMbl U or 4yacTtoTel curHana f (ammiumrtygHo-
YACTOTHYIO XapaKTEpUCTHKY) MO TOYKAM C OJAHOBPEMEHHBIM HAOIIOIEHUEM
AUYX Ha skpaHe ocrsuiorpada.

21. IIpu sToM omHoBpeMeHHO ¢ AUX Ha »KkpaH ocuuuiorpada BBIBOAUTCS
«METKa», YKa3blBAaIOLas Ha TEKYIEE IOJOXKEHUE TOYKH, IJ1 KOTOpOM Ha
JMCIUIee OTOOpaXkaroTcsl MOKa3aHUS 4acTOThl f WM aMIUIUTYIbl BBIXOJHOTO
curHasia U cxemsl.

22. Omnpenenutb nonocy npomnyckanuss @IIY Ily;; o crangapTHOMY YpPOBHIO
0,707 oT MakCHMAaJIbHOT'O 3HAYCHUS.

23. BriOpaB ypoBeHb ocnabinennsa k=0,1 oT MakKCUMaJIbHOTO 3HAYEHUS], COIIACHO
dopmyne (TEOPETUYECKASA YACTD 11 1.1) u puc. 1.2 onpeaenuts noiaocy
nponyckanus Ilp; u xoadduuuent npsmoyronbHocTH Ky mpu 3agaHHOM
YPOBHE OCIa0JICHUS K.

24. Tlo oxonuyaHuu paboThl moctaBuTh nepekiatouareab «CETb» Ha mnanenu
YCTAHOBKU M ocluuiorpadga B TOJOXKEHUE «BBIKI», MPU STOM JIOIKEH
MOTACHYTh UHAUKATOP CETh U BBIHYTh CETEBBIE BUJIKU U3 PO3ETOK.

buabTpOM.
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3. MOJIYJIb YUYEBHBIA «MOJEJb HNPUEMO-NEPEJAIOLUIETO
YCTPOMCTBA» PTPYJI-14

Jlaboparopnasi paboTa TIO HCCIEIOBAaHUIO U  JIEMOHCTpAIlMU  PadOThHI
cyneprerepoauuHoro PIIY BemmonHsieTrcs Ha KOMOMHMPOBAHHOM J1a0OpParopHOM
creune «YPIIC» ¢ momompbio nadoparopHoro moxayias PTPVYII-14 «MOJIEJIb
IIPUEMO-ITEPEJAIOILIETO YCTPOMCTBAY.

Monyns mnpeaHazHaueH i TPOBEACHUS JIA0OpAaTOPHBIX paboT MO Kypcy
«PanuoTexHuka W DJEKTPOHMKA» B BBICHIMX M CPEIHE-TEXHUYECKUX YUEOHBIX
3aBEACHUSX.

Monynb MOXET ObITh UCHOJIB30BaH B PA3NUYHBIX Kypcax, U3y4arolIMX OCHOBBI
ANIEKTPOHHOM TEXHUKH B BBICHINX U CPEIHHUX CHEIHMAIBHBIX yUeOHBIX 3aBEICHUSX.

YcTaHOBKa BBINIOJIHEHA B KIMMarudeckom ucrnonHeHun Y XJI, kareropus 4.2
I'OCT 15150-69 mns skcrutyatanuu B momelieHuu npu temneparype or 10°C mo
35°C u oTHOCHUTENBHOU BiIaKHOCTH 110 80 %.

VYyeOHast ycTaHOBKAa KOHCTPYKTHMBHO COCTOUT M3 HECKOJIBKUX 3JIEMEHTOB,
KOHCTPYKTUBHO OOBEIMHEHHBIX B OJHOM KOPITyCE:
* Habopa M3y4aeMbIX 3JIEMEHTOB U YCTPOUCTB;

¢ CTa6HHH3Hp0BaHHOFO HCTOYHHUKA ITMTaHHA, IIOAAOIICTO IIMTAHHC HYH(HOﬁ
MOJIAPHOCTHU U 3HAYCHUA HAa BCC BJICMCHTBI CXCMEI;

°* CXeMbl KOHTPOJS  HEOOXOJUMBIX  IIapaMeTpPOB,  OCYIICCTBISAIOIICH
nH(opMaIHIo 0 X0/Ie IKCIIEpUMEHTA 1 BbIBOJ Ha 3KpaH LCD aucries.
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IHopsinok BbINOJTHEHNS JA0OOPATOPHBIX U JI€MOHCTPAIMOHHBIX padoT HA
yueOoHoMm monyJse PTPYJI-14

Monynb BBINOIHEH 110 OJI0K-cxeme puc. 3.1 u npeacrasiseT coooi Mmoaens PITY
C KOHTPOJILHBIMU TOYKaMH, BEIBEJICHHBIMHA B COOTBETCTBYIOIIIHMX DJIEMCHTAX.

MOJEAB ITPUEMO-IIEPEJAIONIEI'O YCTPOMCTBA

HanpaxeHHe g
! APY ! acToTa
KOHTypa

MepeaaT4HK jw \% YPY Bxoanas CMmecHTeAB yITY
Hens
O Xs1 XS2 XS3 XS5

O @) O
OCIHIHAAOT PA®
T LT . AMIARTYyZHBIH
[F— S —— \! 0)7 T'erepomun ZLeTeKTOop
O, XS7 XS4
N Y
o),
XS6 V34

Puc. 3.1. biok cxema Moziesn paguonpueMHOro yCTPpOUCTBA.

YcranoBka mpeAcTaBisieT coOoi o0mIyr0 Mojens cyneprerepoauHHoro PITY.
Mogens cOCTOUT U3 Tepeaaroliei yactu (repegaTuuk, aHTeHHA) U IPUEMHON 4acTu
(coOcTBEHHO NTpUEMHUK). sl BU3yanu3aluuu CUTHAIOB CIIEAYET MOAKIIOYUTh BXOA Y
ANIEKTPOHHOTO ocuuiorpada k kiemme XS8 ydeOHOHM ycTaHoBkH. [lepen momaueit
CUTHAJIOB Ha BXOHA Y AIIEKTPOHHOTO ocuuiuiorpada (kinemma XS8), Bce CUTHAIIBI
YCUJIMBAIOTCSL YCUIUTENbHBIM 371eMeHTOM DA1. Ilepemaruuk HaBOIWT HAa aHTECHHE
AIIEKTPOMArHUTHBIE KOJIeOaHusl, TpHeMHasi aHTEHHA TPUHUMAET JaHHbIC KOJIeOaHUs U
B Hel co3aaetcsa nepeMenHas JJIC. Jlanublil curnain (ciaOblii B peasibHBIX YCIOBHSIX
B CJEICTBHE aTMOC(HEPHBIX SBICHHUM, OTPAKEHWUH, 3aTyXaHWH ©U T. 1.) MOXKHO
HaOmonarh coeaquHuB nepeMbrukoi Bxon ycwinrens XS7 ¢ XS1. Cmalplil curnain
nocrynaetr Ha YPUY, ycunennwii YPY curnan wnaOmiomaercss npu COEIMHEHUU
koHTakTa XS7 ¢ XS2. [Ipn pasMbIKaHNN U MOCIIEIYIOMIEM 3aMbIKAHUY [TIEPEMBIYKH HA
ATOT K€ KOHTAKT Ha BCTPOECHHOM BosibTMETpe LCD mHaumkaTopa MOXHO U3MEPUTH
HanpsbkeHne APY  npu  nmamHom  nonoxkenun  pyukn  «PEI'YJIMPOBKA».
[ToriepeMeHHO 3aMbIKas-pa3MbiKasi MEPEMBIYKY MOXHO H3MEHSTh PO palOThI:
HaOJI0ZICHUE CUTHAJIA Ha 3KpaHe ociuiorpada audo usMepenue Hanpsbkenrne APY.

B nmannou momenu PITY YPY sBnsiercs mupOKOINOIOCHBIM UM UCKYCCTBEHHO
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BBeJICHHBIN peryisTop APY no3Bossier usmeHsaTs ko3ppuuueHt ycuiienus Y PY.

Bo Bxomnoit nenu PIIY mnpoucxonut mnepBUyYHAs H30MPATEIBHOCTh 110
COCEIHEMY KaHAJly - U3 MHOXKECTBAa CUTHAJOB C pa3HbIMU YacToTaMu U (a3amu
BBIJICNIIETCS TOT Ha KOTOPbIH HACTpOEHAa BXOJHAsA IeNb C YYETOM MOJIOCHI
MPOITYCKAHMS.

CoemuuuB XS7-XS3  u mepecTpauBas COOCTBEHHYIO 4YacTOTYy KOHTypa
BXOJHOW IIEMH MOXKHO JTOOMTHCS MAaKCHUMAJIbHOTO BBIJICJICHUS IOJIE3HOTO CUTHAJA,
HACTPOUB COOCTBEHHYIO YaCTOTY BXOJHOM 1M HA HECYIIYI0 YacTOTy IMepeaaTyuka.
[TonnepeMeHHO 3ambIKas-pa3Mbikasi HepPeMbIUKy XS7-XS3 MOXKHO H3MEHSTh pOJ
paboThl: HAaOMIOICHNWE CUTHAJIA HA dKpaHe ocuusuiorpada audo u3MepeHue 4acTOThI
KOHTYDA.

B peanbHoM ObiToBOM PIIY Hecymias wactora, BblAeIs€Mas BXOAHOW LEIBIO
JOCTUTAET MOpPsAKAa COTEH Merarepl, 4TO He O4YeHb yJO0OHO, TaK KaK CTAaHOBUTHCSA
npoOJIEMATUYHO U JIOPOr0 HCMOIb30BaTh AKTUBHBIE AIEMEHTHl Ha JTAHHBIX YaCTOTaX
(Jlammbl, AUOMBI, TPAH3UCTOPHBI), MOITOMY UYTOOBI ATOTO0 H30EXKATh W TOBBICUTH
YyBCTBUTEIBHOCTHL PIIY B 11€71I0M OCHOBHOE YCHJIEHHE CHUTHAja OCYIIECTBISAECTCS HE
Ha HECYyIIEH 4YacTOoTeé a Ha IPOMEKYTOUYHOW IOCPEICTBOM IIEPEHOCA CIEKTPA
npeoOpa3oBaTesieM 4acTOThl (CMECUTENb+TeTepouH). YacToTy TeTepoauHa MOKHO
OTIPEACNIUTh C MTOMOIIBI0 OCHUIUIOrpada coOeqUHUB 00NN KOHTAKT XS7 ¢ BHIBOJIOM
XS4.

Cursan Ha  OPOMEXYTOYHOM  4YacTOT€  IOCTYNAeT HA  YCHJIUTENb
POMEXyTOUHOU yacToThl ¥YIIY, Harpy3koil KOTOPOTO KakK MPaBHIIO ABISETCS (QUIBTP
co cocpenoroueHHbIMU napameTpamu OCC.

OcnabneHHpli CUTHA MPOMEKYTOYHON YacTOTHI MOKHO HaOII0aTh COSTUHUB
XS7-X8S5, a yennennsii, coequHus XS7-XS6.

[Tocne VIIY curnan mopaercsa Ha aetekTop kosebanuit (AM, UM, IINUM) u
nanee, OOBIYHO IMOCJE YCWJICHHS YCHUJIMTENIEM MOIIHOCTH, MOMaJaeT B HAyUIHUKU
MO0 IPOMKOTOBOPHUTENb.

JI71st HarISIAHOCTH M COOTBETCTBEHHO BO3MOYKHOCTSIM IMPUMEHSAEMOI0 Y4EOHOTO
YHUBEPCAIBHOTO  JIEMOHCTpPAllMOHHOTO  ocimiorpadga BCE  AKCIEPUMEHTHI
MIPOBOJATCS HA HU3KMX YaCTOTAX.
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IHHopsinok padoTsl.

. Hepez[ BKJIIOYCHHEM YCTAHOBKHU B CCTb HCO6XOI[I/IMO y6CI[I/ITBC5I B IICJIOCTHOCTH

CCTCBBIX MW COCAMHUTCIBHBLIX ITPOBOIOB. Bce COCANMHUTCIIbHBIC IIPOBOAA U
KOHTPOJBHBIC TOYKH HCIIOJB30BaTh CJICAYCT TOJBKO II0 Ha3HA4YCHUIO,
3alpeiacTCsa 3aMbIKaTh BBIXO/ HAI'PY3KHW W BbIXOAbI KOHTPOJBHBIX TOYCK.

. Bxmrounte crenn «YUEBHAJS CTOUKA VPIIC» u AJEKTPOHHBIN

ocimiorpad B cetb ~220 B ¢ momoipio mpuiiaraeéMoro CUjIoBOrO CETEBOTO
kabenst eBpo-ctangapra. I[locraButh o6mmii nepexmouarens «CETb» Ha
naHenau cTeHaa u ocuwuiorpada B mojoxenue «BKJD», mpu sToM HOIKHBI
3aropetbcsi curHanbHble UHAUKATOphl «CETby. IlomaTte nmuTaHue Ha MOMYNb
PTPVJI-14, nocraBuB nepexntouarens «MOIAVYJIb PTPVYJI-14» B nonoxeHue
«BKJI».

[ToaxmtounTs Bxoa Y ocuminorpada k Beixogay XS8 monenu PITY.

Coenuunth mnepeMblukod KOHTakThl XS7-XS1 mpum sToM Ha 3KpaHe
ociuiuiorpada AomkeH HaOmomarbes cialdblii AM curHain, HaBeJACHHBIN B
AHTCHHE.

. Bpamenuem pyuek VOLTS/DIV u TIME/DIV (BOJIBT/AEJI u BPEMS/IEN)

u pyuek POSITION oceit X u Y Ha 2JIeKTpOHHOM ocHmuiorpadge A00UThCs
BU3yaJbHO Hanbosiee yqoOHOro n300paxeHus: curaia. Jljis 1onoJTHUTENbHON
CUHXPOHHU3aUMU MOXKHO ucnonb3oBarh pyuky LEVEL. Pyuka «Y-LINE-EXT»
METO/Ia CHUHXPOHHU3ALWU JOJDKHA HAaXOAWUTCA B MOJOKEHUU Y (BHYTpPEHHSS
cunxponuzauusi). IIpu 3TOM creayer ydyuThiBaTh, utro ocu X (Bpemsi) U Y
(ammunTyna) OTKANMMOPOBAHBI IPABMWIIBHO (T. €. moanucu y pydek VOLTS/DIV
u TIME/DIV BepHbI) TONBKO NMpHU MOBEPHYTHIX IO yHopa pydykax IIaBHOU
perynmupoBku VOLT VAR. u TIME VAR.

N3mepuTs MakCUMaNbHYH aMILIMTyAQy BxogHoro AM curnama UBX u ero
yactoty, onpeaenuts no ¢gopmyne (TEOPETUYECKASA YACTH I 2.10) u
comacHo TEOPETUYECKAS YACTD I puc. 12 kosdduninenT Moayasuuu m.

. Coenunuth nepemMbruykoil KOHTAKThl XS7-XS2. [Ipu 3TOM, Kak ONMMCAHO BBIIIIE

IpU  TMONEPEMEHHOM  3aMbIKAHUU-PA3MBIKAHUM  TEPEMBIYKH  YCTAHOBKA
paboTraer B JIByX peXHUMax — u3MepeHue Hanpsbkenus APY  nmbo
JIEMOHCTpAIIMS YCUJIEHHOTO CUTHAJa Ha dKpaHe ocuuiorpada.

. 3menss nanpspkenue APY B npeaenax 1,00-9,00 B ¢ oguHakoBBIM 1IaroM 1

3aMBIKas-pa3MbIKasl MEPEMBIUKY, ONpPENEIATh MAaKCHUMAJIBHYIO aAMIUIATYLY
ycuseHHoro AM curnana UBBIX ¢ NOMOIIBIO ocuuuiorpada Juisi KakIoro
HanpspkeHust APY.

s xaxnporo HampsbkeHns APY w3 mpenpiaymiero omsita, ONPENENINTH
k03 puuuent ycuienus YPU:

U6blx
U

6x

Kqu:
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10. Iloctpouth rpaduk 3aBUCUMOCTH Ko3(pduuueHta ycuiaenuss YPY or
HanpsikeHust APY Kypy=f(Uapy).

11. Coennanth nepemMbpukor KOHTakThl XS7-XS3. [Ipu 3TOM, KaKk ONMUCAHO BBILIE
OpU  TMONEPEMEHHOM  3aMbIKAHUU-PA3MBIKAHUM  TNEPEMBIYKH  YCTAHOBKA
paboTaer B JIByX peKUMax — HaOJIOJIEHUE CUTHaja Ha 3KpaHe ocuusuiorpada
A100 U3MEPEHNE YaCTOThI KOHTYpa.

12. TlocraButh pyuky «PET'YJIIMPOBKA» B kpaliHee JI€eBO€ MOJOXKEHUE, Bpalas
e€ IpPOTHB 4YacOBOW CTpPENKH. Pa3Mblkas-3aMblKasi I€PEMBIYKY H3MEpPUTh
BCTPOEHHBIM YacCTOTOMEPOM YacTOTy BXOJHOM LENM MU MaKCHUMAJIBHYIO
aMIuTyny AM curHana npu JaHHOM 4acTOTE BXOJHOM LEMH.

13.13meHnsisi COOCTBEHHYIO YacTOTy KOHTypa o B mpenenax 50-250 'y ¢ marom
~10 I'm wm 3aMbIKasg-pasMbIKas IE€PEMBIUKY, ONPENEIATh MAKCUMAaJIbHYIO
aMIUTMTYAy BBIIEIECHHOrO ycuiaeHHOoro AM curnHana UMakc ¢ IOMOLIBIO
ocuiorpada Juist KaX10M 4acTOThl KOHTYpa.

14. IlocTtpouth rpapuk 3aBUCHMMOCTH MAaKCHUMAJIbHOM aMIUIMTYIbl BBIIEIECHHOTO
CUTHaJa OT COOCTBEHHOM 4acTOThI KOHTYpa BXoaHOM enu Umakc=f(w).

15. Omnpenenuts mno rpaduKy 4YacTOoTy KOHTypa, MPU KOTOPOM JOCTUTaeTcs
HawIy4llee yCuieHne (MaKkCUMyM KPUBOM).

16. OmnpenenuTh ¢ MOMOILIBIO ocuuiuiorpada 4YacTOTy TIeTEpO/IMHA, COEIUHUB
MEPEMBIYKOM KOHTAKTHI XS7-XS4.

17. CoeauHuTh TNEepeMBIYKON KOHTAKThl XS7-XS5 m Habmomarh ociiabiIeHHBIN
CUTHAJI TPOMEKYTOUHON YaCTOTHI.

18. Coeaunuth mnepemMbplukoil KOHTakThl XS7-XS6 u HabOmomarh yYCHUIICHHBIN
curHan YIIY. IlocraparbCs OLNEHHTh MAaKCHUMAJIbHYK) aMIUIMTYLY BXOIHOTO
CUTrHaJIa U ero yactory, oueHuth no ¢popmyine TEOPETUUECKASA YACTD 1
(2.10) u comacno TEOPETUYECKASA YACTDb I puc. 12 kosdp¢uuueHt
MOJYJISILIAN M.

19.  Ilo oxonuanuu paboThl moctaBuTh nepekitoyaresb «CEThy» Ha nanenu
YCTAHOBKU M ociuuiorpada B MOJOXKEHUE «BBIKI», MPU 3TOM JIOJDKEH IMOTACHYTh
WHMKATOp CETh U BBIHYTH CETEBBIC BUJIKM U3 PO3ETOK.
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