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1. Hear padotrbi: HcciaenoBanue pabOThl TPAH3UCTOPHOIO KiO4Ya Ha
OUMOJSIPHOM TPAH3UCTOPE.

3agaum:

1. Onpenenenue no NepeaTouHON XapaKTepUCTUKE JOTHYECKOTO Mmepernaja
Y TTIOMEXO0YCTOMYUBOCTH TPAH3UCTOPHOTO KITIOYA.

2. HUccnepoBanre METOOB MOBBIIMICHUS OBICTPOJECUCTBUS HACBIIIEHHOTO
KJIF0Ya, 3@ CYET YCKOPSIOIIEH €EMKOCTH.

3. HUccnenoBanme pabOThl TPAaH3UCTOPHOTO KIIOYAa B HEHACHIIIICHHOM
pexuMe.

2. KpaTkue cBeJleHUsI U3 TEOPHHU

2.1. TpaH3UCTOPHBIN KIIOY MpeIHA3HAYEeH JUIsl 3aMbIKAHUSA U Pa3MbIKAHUS
LIEIIM Harpy3KH IO/ BO3JAECHCTBUEM YIPABIISIOIMX HMIYJbCOB BXOJHOIO CUTHAJIA.
OH Takxe SBJISIETCSI OCHOBHBIM 0a30BBIM 3JIEMEHTOM HMITYJIbCHBIX M LU(POBBIX
YCTPOMCTB.

B cratuueckoMm pexxuMe KIroueBas cxema HaXOAWUTCS JHO0 B COCTOSTHUM
«BKJIIOYEHO» (KJIFOY 3aMKHYT), JUOO B COCTOSHHUU «BBIKIIOUYEHO» (KIIIOY
Pa30MKHYT).

[lepexnroyeHne KIIOYEBOM CXEMbI W3 OJHOTO COCTOSIHUS B JAPYroe
OCYUIECTBIISIETCS Oyarofapss BO3ACHCTBUI0O Ha HEE BXOJHOIO YIPABISAIOIIETO
CUTHaJ]a  uMmeromero ¢GopMy HUMIOyJbca WIM  yYpOBHEW  HampsHKEHWI:
COOTBETCTBEHHO HU3KOT0, o0o3Hadaemoro U°, i Beicokoro, oGosmagaemoro U,

B nanHoii  pabGore  wucciegyercs  HaubOolsiee  pacHpOCTPAHEHHBIM
TPaH3UCTOPHBIN KIIFOY, BKIOYEHHBIN MO cxeMe ¢ 00muM smMuttepom. Takas cxema
MMEET MHBEPCUOHHBIN BBIXOIHOW CUTHAJ U C ycuiieHueM (puc.l).

"‘LEK

Pucynok 1 — Cxema TPaH3UCTOPHOIO KJIK0O4a (¢ 001MM 3MUTTEPOM)



Cratudeckue CBOMCTBa KIIIOUEBOM CXEMbl OMPEACHSIOTCS IO €€
NEepENaTOYHOM XapaKTEPUCTUKE — 3aBUCUMOCTU HAIPSIKEHUS HA BBIXOAE OT
HanpspkeHus Ha Bxojie, Uy, = T (U,y), pencTaBiieHHast Ha puc 2.
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Pucynok 2 — [lepeaarouHasi XxapaKTepuCTHKA TPAH3MCTOPHOI0 KJIK0YA

Ha rpaduke 3T0oi 3aBUCHMOCTH MPOBOAST YPOBHU Ulm,IX wun M1 UOBHX N
Hanpsxenue Ulm,IX vz PABHO MUHHUMAJIbHOMY 3HAYEHHIO YPOBHS JIOTUYECKOMN «1»
na Boixoge cxemsl. Curman U, > Ul wm CUHMTAETCS CIUHUYHBIM.
Hanpsoxenue U% o o COOTBETCTBYET MaKCUMaJbHOMY 3HAYEHHUIO JIOTUYECKOTO
«0» Ha BeIXONE cxeMbl. CurHan U,,, < UOBHX vaxe CUUTACTCS HYJIeBBIM. AOciucca
TOYKH TepeceueHuss xapakrepucTuku U,,, = T (Uy) ¢ ypoBHeM Ul o
COOTBETCTBYET ITIOPOTOBOMY HAIPSKEHUIO U°. BxomHOrO cHrHaia. Ipu U,,< u°,
Ha BBIXOJIC CXEMBbI IOJJCPKUBACTCS YPOBEHb JIOTHYecKor «1». AOciucca TOYKH
MepeceyeHusl MepeaaTOYHON XapaKTEpPUCTUKH C YPOBHEM U wae paBHa
IMOPOrOBOMY HAIPSHKEHUIO Uln BxoaHoro curHana. Ilpu U, >U1H Ha BBIXOJIC
CXEMBbI TOJIJIEP>KUBAETCS YPOBEHB JoTH4ecKoro «0». JlnamazoHbl HaAPsSKEHUN Ha
sxome U%. > U, < U wu Beixome U°,. ace< Upex< G- COOTBETCTBYIOT
00J1aCTH MEePEKITIOUYEHUS COCTOSTHHS KITFOYa.

Ilepenarounass  XapakTepUCTHKa  TO3BOJISIET  HArJISITHO  OICHUTH
MOMEXO0YCTOMUHUBOCTh CXEMbI, T.€. HAUTH MaKCUMaJbHO JOMYCTHUMBIE MOMEXH,
JEUCTBYIOIIME HA BXOJE CXEMBbI HapsIy PEryIspHbBIMU CUTHAJIAMH, MIPU KOTOPBIX
eIIe HE MPOUCXOUT U3MEHEHUE JIOTUYECKUX COCTOSTHUN KITHOYa.

IToMexu B KIIIOYEBBIX CXE€MaX MOTYT OBITh CTAaTUYECKUMH, HAMPUMEP
W3MEHEHUS BXOJHBIX HAIPSDKEHHM, CBS3aHHBIE C MAJEHUEM HAIPSKEHUS CXEMBI
MUTaHUs, TAK ¥ UMITYJIbCHBIC, O0YCIIOBICHHBIMU BHEIITHUMH 3JIEKTPOMATrHUTHBIMU
TTOJISIMH.

Ecnu MakcumanbHOE 3HAYEHHUE MTOMEXH, JEUCTBYIOLIEH HA BXOJIE CXEMBI,
npeseimaer U' | To Ha BBIXOZE KIIOYa YPOBEHb «EAWHHUIBDY OYIET HIKE
MHHUMAJIBHO JOITyCTHUMOTO UlB,,lx wis UTO MOJKET MpHBECTH K cOor0. B cBoro
odepe/ib, OTPUIATEIbHOS 3HAUCHUE IIOMEXHU HE JOJDKHO OBITh OOJIBIIE BETUIHUHBI



U™ . Benrnuuuel U" u U xapakTepusyloT MOMEXOYCTOMYMBOCTH Kioua. OHU
JOJDKHBI OBITh IO BO3MOXXKHOCTH OOJBIIMMH. Pa3HOCTP HOMHHAJIBHBIX YPOBHEH
BXOJHBIX HANpPSIKEHUM JIOTUYECKUX EAWHMIIBI M HYJs Ha3bIBAIOT JIOTMYECKUM
nepenagom

Upn = Ul — U = (U + UD) = (U°, - UT) = (U, - U%) + (UT +U7) (1)

Kak BHHO U3 BeIpaKeHus, fonycTumble 3Hadenns U™ u U Gyayt
N 1 0
HauOOIBIIMMHU TIPU COBMAJICHUN TTOPOTOBBIX 3HAUeHUH, T.€. ipu U™, = U™ ;. Torma

Un=U"+U" 2)

2. BblCTpOI[CﬁCTBHe CXEMbI TPAH3UCTOPHOI'0 KJIKO4Aa.

OI[HOﬁ 13 BaXKHEUIIINX ANHAMHUYCCKUX XAPAKTCPUCTHUK KJIKOUEBON CXEMBI
ABJIACTCA €€ 6BICTpO,H€ﬁCTBHG, T.C. BBICOKAs CKOPOCTH IICPEX0ada KIIr04a M3 OJHOTO
COCTOAHHUA B OpPYyToc. Takoi nepexoa HC MOXKCET OBITh MTHOBCHHBIM H3-3a
MNCPCXOIHBIX IIPOOCCCOB IIPOUCXOIAIINUX B TPAH3HUCTOPC, B YAaCTHOCTH, H3-3ad
BJIMSHUWA ,ZII/I(i)(l)Y?:I/IOHHBIX €MKOCTEM OMUTTCPHOTO U KOJUICKTOPHOI'O IICPCXOA0B U
BPEMCHCM IIPOJICTA IJJICKTPOHOB UYCPC3 obmacte 0a3el. Ha pHC. 3 IIPUBCACHLI
BPECMCHHLIC JUarpaMMbl BXOJHOI'O U BBIXOAHOI'O HaHpH)KeHI/Iﬁ KJIHOUE€BOM CXEMBI.
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PucyHnok 3 — BpemeHHble 1MarpaMMbl BXOAHOI'O M BBIXOHOI'0
HANPSAKEHU KJIHYEBOH CXeMBbI

[ToporoBble 3HAUYEHUsI HANPSIKEHUS! HA BBIXOAE CXEMbl JOCTUTAETCS
MO3/IHEE, YEM Ha BXOJI€ Ha MHTEPBAJ BPEMEHU tml/ O (AMTENBHOCTH BKIIOYCHIS)
npu u3Merennn BxogHoro Hanpsokerms ot U xo U' (mepenax 0 — 1) u Ha t, !
(IIUTENbHOCTh BBIKJIIOYEHUS) TIpHU niepenane | — 0. DTo NpUBOIUT K 3aJ€piKKE
paclpoCTpaHEHUs CUTHajia tipep - 1lpuuMHaMU  3azmepikex  SBIAETCS
MHEPLUHUOHHOCTh TPaH3MCTOPA, BXOJSIIETO B KIKOYEBYIO cxeMy. BeicTpojneiicTBue



KJIIro4a OIpeAC/AIOT IO BPEMCHU 3aJICPKKHU PACIPOCTPAHCHHA CHIHAJIA, KakK
1/0 0/1

cpe€aHce apI/I(bMCTI/I‘IeCKOG BCJIMYMH 3aACPIKCK t3J_-[ 51 t3Il
—_ 1/0 0/1
t311. p.cp — 0’5(t311 + tsn ) (3)
BLICTpOI[CﬁCTBHG KJIFO4a MOX>XXHO SHAYUTCJIBbHO ITOBBICUTH, CCJIIn
1/ 0
YMCHBIIUTL AJIUTCIbHOCTh BKIIOYUCHHA KIIHO4Ya t3u 3a CUCT YBCIMYCHHA

OTIHUPAIOLIET0 TOKa 0a3bl. YBeJIWYEHUE NEpeaHero (ppoHTa UMITyJIbca TOKa 0a3bl
|16 3HAYUTEIILHO COKPATHT BpeMs 3apsAabl 1UPPy3HOHHON EMKOCTH YMHTTEPHOTO
Iepexofa U TMOBBICUT CKOPOCTh IpOJeTa 3JEKTPOHOB dYepe3 00sacTh 0a3bl.
Opnako mpu GOJBIIOM TOKE 0a3bl BeMKA CTENEHb HACBHIIMIEHUS TPAH3UCTOPA, YTO
NPUBEAET K yBEAMYCHHIO [UIHTEIBHOCTH  BBIKIIOYEHHMS Kmoda t,.0 7 .
JUIMTEeNbHOCTh BBIKIIOYEHHS KIIOUYa TakKe€ MOXKHO YMEHBIIUTh YBEIHUYUB
oOpatHbIil 3anuparonuii Toka 6a3bl |y  CienoBaTeNnbHO, YNPaBISIOMMA TOK
0a3bl JOHKEH UMETh (pOpMy, TOKA3aHHYIO Ha puC. 4.

\
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Pucynok 4 — UneanbHas ¢popma ynpap/siloniero Toka 6a3pl

Tpedyemyro Gopmy ympapisromero Toka 6assl | ; TpaH3UCTOPHOTO KiTrOUa
MOYHO TIOJIYYUTh, BKJIIFOUUB B IIETb 0a3bl YCKOPSIONIYIO eMKocTh C, puc. 5.

3. HeHachlleHHbIH TPAH3UCTOPHBIN KJIKOY.

PaccmoTpenHast kirodeBasi cxeMa B MyHKTE 2 00JalaeT CylIeCTBEHHBIM
JIOCTOMHCTBOM — OOJBIIMM, OPUOIMKAIOWEMCS K €IuMHULEe, Kod(hdUIHEeHTOM
MCITIOJIb30BAHUS MTUTAIOILETO HAMPSKEHUS.

Opnako, B 3TOM cXeMe€ TPaH3UCTOP B COCTOSIHUM KIHOYa «BKJIIOUEHO)
HaXOJIUTCA B pexuMe HacblmeHus. (O0a mepexoga M KOJUIGKTOPHBIN, U
AMUTTEPHBIA OTKPBITHI M Y€pe3 TPAH3UCTOP MPOTEKAET OOJIBIION TOK HACBIILIEHUS
|, @ OocTaTouHOE HampsbkeHue Ha Kojuiekrope Uy, = 0.  DTo NpUBOIUT K TOMY,
YTO B KOJUIEKTOPHOM MEPEX0Jie MPOUCXOAUT OOJIbIIOE HAKOIUICHHE HE OCHOBHBIX
HOCHUTEJIEH 3apsia.

IIpu nmepexItoueHnH KiIto4a B COCTOSIHHE «BBIKJIFOYEHO» TOK KOJUIEKTOpa
OCTAETCs PAaBHBIM TOKY |y, 10 TEX MOP MOKA HE 3aKOHYMUTCS pacCcachblBaHUE
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PucyHok 5 — CxeMa TPaH3UCTOPHOI'0 KJII0YA € YCKOPSIOIIEH eMKOCTHIO

HaKOIUIEHHBIX B KOJUIGKTOPHOM IEpexoj€ 3apsAoB. OTal paccachblBaHUs
3HAYUTENbHO CHIKAET OBICTPOJICHCTBUE KITIOYA.

B HeHachIeHHBIX KJIIOYaX MPEAOTBpaIlaloT palboTy TpaH3UCTOpa B
pEXKUME HACBHIIICHUS, BBOJSI HEIUHEHHYIO OOpaTHYIO CBS3b, peanusys padoTy
TPaH3UCTOPA B aKTHBHOM PEKHME.

B cxeme ¢ HenuHENHHOI 00paTHOM CBA3BIO (pUC. 6) MEXAY KOJJIEKTOPOM U
0a30i TpaH3UCTOpa BKJIIOYAIOT WO, UMEIOUINI MEHbIee MPSIMOE HampsHKEHHE
U, IO CpaBHEHUIO C IPSMBIM HAIIPSXKEHUEM KOJLIEKTOPHOTO nepexona Uys np.
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Pucynok 6 — CxeMa HEHACBIIIIEHHOT0 TPAH3UCTOPHOI0 KJIKOYA



Koraa Tpansucrop 3amepT wium paboTaeT B aKTUBHOM PEXKHUME, IUOJ
BKJIIOYEH B OOpPaTHOM HaIlpaBJICHUU U HE BIMSIET Ha paboTy KIIoYa.

[Ipu mnepexone KiIO4Ya B COCTOSIHUE «BKJIIOYEHO» HANpsHKEHUE Ha
kosuiekTope Uy, majaer u eciv OHO CTAHOBUTCS MeHblIe HanpsbkeHus 0aszbl Ug,
(Ux, < Ug,), Iuo oTIIMpaeTcst Ha HeM yCTaHaBIUBaeTcs npsiMoe Hanpspkenue Uy,

Ot1o0 HanpspkeHue Gpukcupyet Hanpsbkenue U, i Tok |, COOTBETCTBYIOTNE
TOYKE NEPECEUCHUS HATPY30UYHON XAPAKTEPUCTUKHU C BBIXOJHON CTATUYECKON
XapaKTEPUCTUKON Ha TPaHUIIE PEKMMA HACKHIIICHHS M aKTUBHOTO PEKUMa PadOTHI
TpaH3UCTOpa. B 3TOM pekrMe WHKEKITNS HOCUTENEH U3 KOJUIEKTOpa B 0asy H,
CJIeI0OBaTEILHO, HAKOIUICHNE HE OCHOBHBIX HOCUTEJIEH B 00J1acTH 0a3bl HE
npoucxoaut. biaromapst ’ToMy 3HaYNTEIHFHO CHIYKACTCS U BPEMS PacCaChIBAaHUS.

OcTatoyHoe HampspDKeHHEe Ha Bbixoae BKItodeHHOro kKimoda (U, ocr)
MOXET ObITh 3HAYUTENBbHBIM Uy, oer> Uy , YTO TpUBENET K yMEHBIICHUIO
BBIXOJTHOTO MMITYJIbCA U K CHIDKEHHIO KOd(DPUITMEHTA UCTIOIb30BAHUS TUTAIOIIETO
HaIpPsHKCHUS.

4. ITopsiioK BHINOJIHEHUSI Pa0OTHI
4.1. CHAiTHE MepeIaTOYHOI XapaKTePUCTHKU TPAH3UCTOPHOIO KJIKYA
CHsiTHE TIepe1aTOYHON XapaKTEPUCTUKH BBIITOIHAECTCA IPU IMOMOIIM MTaKeTa

nporpamm Workbench EBA 5.0.

JUIst BBINOJIHEHMSI JAHHOTO IMYHKTa J.p. HEOOXOAMMO  OTKPBITH (haii
On.ycrp 9.1.ewb, naxomsmmiics B karaiore Workbench_5.0.
Cxewma, conepkaiasicsi B JaHHOM (haityie mokazaHa Ha puc 7.

Pucynok 7 — Cxema TPaH3UCTOPHOI0 KJIIOYA




N3mensss BxoaHoe HampsbkeHue ot 0 nmo 1.1B um3meputh BBIXOJHOE

HalIpsKCHUC.
JlaHHbBIC U3MEPEHUM 3aHEeCTH B Ta0auIy 1.
Taoauna 1
U.., B 0 | © Tol
TN N ©Q | 9O Q| M| o O
oOolo|lo|lo|lo|lo|lolo|o|lo|o|lo|o | d|d
UBbIX,
B

OnpenenuTh 3HAYEHUS UOBMX vake, M Ulwx MU

Ut sum - COOTBETCTCTBYET HAIPSDKCHHIO, KOTOPOE  IPEMICCTBYET
M3MEHEHMIO MOKa3aHus (C KpacHOTO Ha OeJbIi) MHIUKATOpa Ha BBIXOJIE.

U%.x waxe. . COOTBETCTCTBYET HAMPSDKCHMIO, KOTOPOE  IMPEIICCTBYET
M3MEHEHMIO MOoKa3aHus (¢ Oesblil Ha KpacHBIN) BXOJIHOTO MHIUKATOPA.

4.2. UcciienoBanue MeTO10B MOBBILICHHSA ObICTPOACHCTBUSA KJIIOYA
4.2.1. VccnenoBanue cxeMbl HACHILIEHHOT'O TPAH3UCTOPHOTO KIIHOYa.

JIns BBIMIOJIHEHUS JAHHOTO IIyHKTa JI.p. HEOOXOAMMO  OTKPBITH (haii
Dn.yctp_9.2.ewb, naxomsamuiics B katanore Workbench_5.0.

Cxema, comepxamascsi B JaHHOM daiijie TMoKa3aHa Ha PHUC 5, KJIHY
Pa30MKHYT.
Y cTaHOBUTH HaNpsDKEHUE Ha BXoje paBHBIM 1,5 B, yactora 50kl 1, R = 50kOwMm,
Rk = 2xOwm, Ex = 5B.
OnpenenuTs N0 OCUUIIIONPAMME tmmp sanp. (PUCYHOK 3).
JI71st TOYHOTO OTIpeACIICHNsI 3HAYCHHUH YKa3aHHBIX XapaKTEPUCTHK YCTAHOBUTH
pa3BepTky (Time base) - 0,2 pc/men.

4.2.2. VccnienoBaHne CXeMbl TPAH3UCTOPHOTO KITF0YA C YCKOPSIOIIEH €MKOCTBIO.

JIns BBIMIOJIHEHHWS JAHHOTO ITyHKTa JI.P. HEOOXOAMMO  OTKPBITH (haiii
Dn.ycrp_ 9.2.ewb, naxomsmuiics B katanore Workbench 5.0.

Cxema, comepxamascsi B JaHHOM aiijie ToKa3aHa Ha pHUC 5, KJIHY
3aMKHYT.
OnpenenuTs Mo OCHUITIOrpaMMe tlogaﬂ.p. sanp. (PUCYHOK 3). [l To4HOTO
OIpe/IeIICHNUs 3HAUCHUH YKa3aHHBIX XapaKTEPUCTHK YCTAHOBUTH pa3BepTKy (Time
base) - 0,2 uc/men.

t01

4.3. UccienoBanue padoTbl HEHACHIIEHHOTO KJII04a.
4.3.1. Cxema TpaH3UCTOPHOTO KJtoua 0e3 Aro/ia.

JUist BBINOJIHEHMSI JAHHOTO MYHKTa J.p. HEOOXOAMMO  OTKPBITH (haiis



On.yctp 9.3.ewb, maxomsmmiics B  karamore Workbench 5.0. Cxewma,
cojieprKaIiascs B JaHHOM (paiiiie okazaHna Ha pucyHke 6. Kitrou pa3oMKHYT.
OnpeIeNnuTh O OCHIILIOrPaMMe: M0 IepeaHeMy GPOHTY - t'0y,, 5 TI0 3aTHEMY
dponTy - 1%, ¥ thaee. TTOPSIOK ONIPEIENEHHs OKa3aH Ha PUCYHKAX 3 1
pucyHke 8. JIJIsl TOYHOTO OMpe/ieIeH s 3HAUCHUH YKa3aHHBIX XapaKTEePHUCTHK
ycTaHoBUTH pa3BepTky (Time base) - 0,2 pc/aen.

UBXx
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Pucynok 8 — Onpenenenue ;..

4.3.2. Cxema TpaH3UCTOPHOTO KJTFOYA C TUOIOM.

JIJiss  BBITIOJTHEHHS JTAHHOTO ITyHKTa JI.p. HEOOXOIMMO  OTKDBITH (haiii
On.yctp 9.3.ewb, maxomsmmiics B  karamore Workbench 5.0. Cxewma,
coJieprkamiascs B JaHHOM (haiijie moka3aHa Ha pucyHke 6 . Kirtou 3aMKHYT
OmnpenenuTh 1o OCIIIIIIONPaMMe: 0 TIepeTHEMY (PPOHTY - tlow.p.; 0 3aTHEMY
bpoHTy. tOlw_p H tpace. [1OpANOK OMpenenenns noka3aH Ha PUCYHKax 3 U pUCyHKe 8.
JIJIst TOYHOTO OTIpeIeICHIsI 3HAUCHUH YKa3aHHBIX XapaKTEPUCTHUK YCTAHOBUTH
pas3Beptky (Time base) - 0,2 pc/aen.

5. Ogopmiienne oTuera
5.1. Ilo pe3ynbraram TaOIUIBI 2 TOCTPOUTH MEPEIATOUHYIO XapAKTEPUCTHKY.
OnpenenuTs 3HaUCHUE U oo B UOBHX MaKe.

OnpeeuTh 110 TepeaToOYHOl XapakTepucTuke torudeckuii nepenag U™ u U
5.2. Ilo pe3ynbraram u3MepeHul, BHIMOIHEHHBIM B TyHKTax 4.2.1. u 4.2.2.
CPABHHTB 3HAYCHHMS BPEMEHH 3aICPIKKH PACTIPOCTPAHEHHS CHTHAma - 10

u

3a1.p
10

t™,ap. CEIaTH BBIBOBI 110 PE3YJIBTATAM CPABHEHUS.



5.3. [lo pe3ynbraraM u3MepeHuil, BEITOJHEHHBIM B TyHKTax 4.3.1. n 4.3.2.
01
CPaBHMTB 3HAYCHUSI BPEMEHU 3aJE€PKKU PACIIPOCTPAHEHHS CUTHANA ™ 5,15,

10
t san.p. 1 tpacc.

BeImomHUTE pacyeT cpeaHero apuMETHYECKOTO BEIWYHHBI 3aJePiKKH
01 10
curHana t . p, t sanp. 1O popmyie 3.

— 01 10
t3z|. p-cp — 015(t 3a1.p + t 3az|.p)
CI[GJ'IaTB BBIBOJbI 110 pGBYJ'IBTaTaM CpaBHCHI/IH.

6. Conepxxanue oruera.

TutynbHBIN THUCT, OPOPMIIEHHBIH MO MAOIOHY

ConepxaHue oT4eTa.

KpaTkue TeopeTnueckre CBEACHHS 0 TaOOpaToOpHOi padorTe.
[TpuHIMNIHATBHBIE CXEMBI ISl HCCIIE0BAHUS CBOMCTB TPAH3UCTOPHOTO
KJII0Ya.

Tabmuup! ¢ faHHBIMU U3MepeHui. OCIUIIOIPaMMBI.

PacueTHble 1aHHBIE.

7. BBIBOJBI.
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