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JIMHUHA pa3BepTkH (n+1)-if cTpoku.

I1d O0vIseo



035140

Ipeanocelixyu n300peTeHns
O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHHe

Hacrosmee n300peTeHne OTHOCUTCS K JKUAKOKPUCTAUTHYECKAM JTUCIUICSIM U, B YaCTHOCTH, K JKHIKOKPH-
CTAJNINYECKON AUCIICHHON MaHENH.

OnucaHne N3BECTHOT0 YPOBHS TeXHUKHU

B TpaguunoHHON XUIKOKPHUCTALUTHICCKOW TUCTUICHHOW MaHEeIW ¢ BEPTUKAIBHOH OpHUEHTammen (Cokpa-
MIEHHO - VA) 4acTo MPUCYTCTBYET Mpo0iieMa U3MEHEHUS IBETa MPH MPOCMOTPE IO IMMPOKUM YTIIOM 0030pa.
s perenust mpoOIeMbl I3MEHEHUS I[BETA IO/ ITUPOKUM YTIIOM 0030pa B M3BECTHOM YPOBHE TEXHUKH MTHKCE-
JBI, KaK TIOKa3aHo Ha ¢ur. 1, AensIT Ha JABe o0nacTH, B TOM guciie 001acts 101 OCHOBHBIX MHUKCEIOB M 00JIACTh
102 cybnukceno. C LeNbI0 pelIcHHs MpoOIeMbl H3MCHEHUS [BETa IO/ IIHPOKHM YIJIOM 0030pa MaHeu Npu
BBOJIC B ITaHENIb OJJHUX M TEX )K€ CHTHAJIOB CEPOM IMIKaibl ApKOcTh 001acT 101 ocHOBHBIX mukcenoB ("OCHOB-
HBIE»'") SBISCTCS OOJiee BBICOKOH, a sApKocTh obOxactu 102 cydmukceno ("cyOmukcens'") MeHee BBICOKOH. O0-
JIACTh OCHOBHBIX IMUKCEJIOB 3aHUMAET MpuOIu3uTenbHo 40% o0macT anepTypsl, 0071acTh CyOIHKCEIOB 3aHUMA-
eT mpubm3nuTebHO 60% 00JacTH anepTyphl, OAHAKO MOCKOJBKY IUIONMAAb Cy000IacTH OOJIbIINe, MPOITyCKaHUE
BCEX IHKCEJIOB, TAKUM 00pa3oM, OyleT 3HAYMTEIHHO YMEHBIIATHCSA, B TO BpEeMs KakK 3HEPromnoTpebiIeHne moa-
CBETKH YBEIIMIUBATHCSL.

CrnenoBatenbHO, HEOOXOIUMO CO3JATh KUAKOKPHUCTAIUIMIECKYIO TUCIUICHHYIO MTaHEeNb AJIS PEeIIeHHs Mpo-
O51eMBI M3BECTHOTO YPOBHS TEXHUKH.

Kpartkoe onucanue n300peTeHust

Hacrosimee m300peTeHre HaleIeHO Ha CO3JAaHME >KHIKOKPUCTAIUTMUECKON MUCTUICHHOMN MaHeH I pe-
IICHUS MPoOJIeMBI 0oJiee HU3KOTO KadecTBa (popmara M300paKCHHS CYIICCTBYIOUIMX KHUIKOKPHUCTAITHICCKIX
JIMCIUICHHBIX MaHeNeH.

JIs perieHus BBIICONMUCAHHBIX TEXHHYCCKHUX MPOOIIEM HACTOSIIECE H300PETCHUE MPEIyCMaTPUBACT KU/
KOKPHCTAIUTHYCCKYIO TUCIUICHHYIO TTAHENb, KOTOPAast CONCPKUT MHOXKECTBO JIMHUH TIepeiaun TaHHBIX I BBOJA
CUTHAJIOB JTAHHBIX; MHOJKECTBO JIMHUI Pa3BEPTKHU JUISA BBOJA CUTHAJIOB Pa3BEPTKH;, MPH 3TOM JMHUU Pa3BEPTKU
COJZIepXKAaT MEePBYIO BETBb U BTOPYIO BETBb; IIPHUEM IIepBasi BETBb PACIIONIOKEHA HAa BEPXHEM Kpae IMHUKCcea, BTO-
past BETBb PAcCIIOIOKEeHA Ha HIDKHEM Kpae IMUKCENa; U IIepBasi BETBb U BTOPAsi BETBb COOTBETCTBYIOT MOJIOKCHHUIO
Ha CTBIKE JIBYX CMEKHBIX ITUKCEJIOB, COOTBETCTBEHHO; MHOKECTBO ITHKCEIOB, 0OPa30BAHHBIX W OKPYKEHHBIX
JUHASMU TIepeJadn JaHHBIX U JIHHUSMHU Pa3BEPTKH, IIPH 3TOM MUKCENBI BKIIOYAI0OT OCHOBHBIE IHKCEIHI U Cy0-
TIHKCEJTBI, PUYEeM OCHOBHBIE TIMKCENBI U CyOITMKCEINBl paclOI0KEHBI CMEXHO; IPHYEM OCHOBHBIC ITHKCEIIBI, CO-
OTBETCTBEHHO, CHA0KEHBI ITEPBEIM OCHOBHBIM TOHKOIICHOYHBIM TPAH3MCTOPOM, BTOPHIM OCHOBHBIM TOHKOILIE-
HOYHBIM TPAH3UCTOPOM U TEPBBIM KOHJICHCATOPOM; YIIPABJISFOIIHIIA BEIBOJ] IIEPBOI'O0 OCHOBHOTO TOHKOTIJICHOYHO-
TO TPAH3UCTOPA B N-U CTPOKE MUKCEIOB, COSAMHCHHEIN ¢ BETBBIO JIMHUI pa3BEPTKH, KOTOPOIH COOTBETCTBYET N-S
CTpOKa MUKCEJIOB; MPUYEM YIPABISAIONIMNA BBIBOJ BTOPOTO OCHOBHOT'O TOHKOILICHOYHOTO TPAaH3HCTOpa B N-i
CTPOKE MUKCEIIOB COCIUHCH C MEPBOI BETBBIO JIMHUH Pa3BEPTKU, KOTOPOI COOTBETCTBYET (n+1)-s1 CTpOKa MUK-
CEJIOB; TIPUYEM YIIPABIISIONINIA BBIBOJI BCIIOMOTATEIFHOTO TOHKOIUICHOYHOTO TpaH3ucTOpa B (nt+1)-if cTpoke
MTUKCEJIOB COCIUHCH C BETBBIO JIMHUH Pa3BEPTKU, KOTOPOH COOTBETCTBYET (n+1)-1 CTpOKa MUKCEIOB; BXOTHOU
BBIBOJ] TIEPBOTO OCHOBHOTO TOHKOIUIEHOYHOTO TPAaH3UCTOPA, COSAWHEHHBIN C JMHUEH Mepenadd JaHHBIX, BBI-
XOJTHOHM BBIBOJ] IIEPBOTO OCHOBHOT'O TOHKOIIJICHOYHOTO TPAH3UCTOPA, COCNMHEHHBIA C IEPBBIM KOHICHCATOPOM;
MPUYEeM BBIXOJHOH BBIBOJ IIEPBOTO OCHOBHOTO TOHKOIUIEHOYHOTO TPAH3MCTOpA TAKXKE COCTUHEH C BXOTHBIM
BBIBOZIOM BTOpPOTO OCHOBHOTO TOHKOIUICHOYHOTO TPAH3UCTOPA; IPHYEM BXOIHOH BBIBOJ BCIOMOTATEIHLHOTO
TOHKOIUIEHOYHOTO TPaH3WUCTOPa COCIMHEH C JIMHUCH Tepenadyd JaHHBIX, BBIXOIHOH BBIBOJA BCIIOMOTATEIBHOTO
TOHKOIUICHOYHOTO TPAH3HCTOPa COCAMHEH CO BTOPBIM KOHJICHCATOPOM, MPH 3TOM N MPEJACTABIACT cO00il 1emoe
YHUCII0, KOTOPOE OOJIBIIE WM PaBHO 2; MPUYEM CyOITUKCEINbI, COOTBETCTBCHHO, CHA0XKEHBI MEPBBIM BCIIOMOTa-
TEJNBHBIM TOHKOIDICHOYHBIM TPAH3HCTOPOM M BTOPHIM BCIIOMOTATEIBHBIM TOHKOILICHOYHBIM TPAH3HCTOPOM; U
MpUYEeM BXOIHOH BBIBOJ MEPBOTO BCIIOMOTATEIBHOTO TOHKOIUICHOYHOTO TPAH3UCTOpPA COCIMHECH C JIMHHUEH Tie-
peaayn JTaHHBIX, BRIXOJHOM BBIBOJ IEPBOrO BCIIOMOTATEIEHOTO TOHKOILICHOYHOTO TPAH3UCTOpPA COCTUHEH CO
BTOPBIM KOHJICHCATOPOM; TPH 3TOM BBIXOJHOW BBIBOJ IEPBOr0 BCIIOMOTATEIBHOTO TOHKOILUICHOYHOTO TPaH3H-
CTOpa TAaKKe COCTMHEH C BXOJHBIM BBIBOJIOM BTOPOTO BCIIOMOTATEIFHOTO TOHKOIUIEHOYHOTO TPAH3UCTOPA; IPH
STOM YTIPABJIAONINH BBIBOJ BTOPOI'O BCIIOMOTATENIFHOTO TOHKOIUIEHOYHOTO TpaH3UucTopa B (n+1)-if cTpoke muk-
CEJIOB COeTMHEH CO BTOPOH BETBHIO JIMHUU Pa3BEPTKH, KOTOPOI COOTBETCTBYET N-51 CTPOKA ITHKCEIOB.

B XHIKOKpUCTAITNYECKON TUCTUICHHOM MaHeN COTJIACHO HACTOSIIEMY H300pETEHUIO YITPABJISIOMIUN BbI-
BOJI IIEPBOTO OCHOBHOTO TOHKOIJICHOYHOTO TPAH3HMCTOpa B N-H CTPOKE MHKCEJIOB COSIMHEH C IEPBOI BETBBHIO
JMHAN Pa3BEPTKH, KOTOPOH COOTBETCTBYET N-sl CTPOKA NMHKCEJIOB; YIPABISIOMINN BBIBOJ IEPBOTO BCIIOMOTA-
TEJBHOTO TOHKOIUICHOYHOTO TPAH3UCTOPA MHUKCENa, CMEKHOTO C IMUKCEIOM B N- CTPOKE, COCIMHEH CO BTOPOM
BETBBIO JINHUH Pa3BEPTKH, KOTOPOU COOTBETCTBYET N- CTPOKA IMUKCEIIOB.

YnpaBisromuii BEIBOJ BTOPOTO OCHOBHOTO TOHKOILICHOYHOTO TPaH3UCTOpa B N-U CTPOKE IMHKCEIOB CO-
CIMHEH C TIEPBOI BETBBIO JIMHUHU PAa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s1 CTpOKA MHUKCENOB; YIPABIISIOIINAN
BBIBOJI BTOPOI'0 BCIIOMOTATEIIEHOTO TOHKOIDICHOYHOTO TPAH3UCTOpPA MUKCENa, CMEKHOTO C IMHKCEIOM B N-i
CTpPOKE, COCJITHEH CO BTOPOI BETBBIO JIMHUH Pa3BEPTKU, KOTOPOH COOTBETCTBYET (n-1)-s1 CTpOKa MHKCEIIOB.

YpaBisomuid BIBOJ TEPBOrO BCIIOMOTATEILHOTO TOHKOIUIGHOYHOTO TpaH3WcTopa B (n+1)-if cTpoke
TIUKCEJIOB COEAMHEH CO BTOPOH BETBBIO JIMHUM Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-1 CTpOKa MUKCENOB; B

-1-



035140

(nt+1)-if cTpoke ynpaBIsIOIIUI BEIBOJ TIEPBOIO OCHOBHOT'O TOHKOIUIGHOYHOTO TPaH3UCTOPa MUKCEIa, CMEKHOTO
C JaHHBIM MHKCEJIOM, COEAMHEH C MEePBOM BETBBIO JIMHUU Pa3BEPTKU, KOTOPOH cooTBeTcTBYET (n+1)-s cTpoka
TTKCEIIOB.

B sKHIKOKpUCTAITNYECKON TUCTUICHHOM MaHEeNd COTJIACHO HACTOSIIEMY H300pETEHUIO YITPABJISIOMINUN BbI-
BOJI TIEPBOTO OCHOBHOTO TOHKOIUIEHOYHOI'O TPAH3UCTOPA B N-i CTPOKE NMHUKCEIOB COSAWHEH CO BTOPOH BETBBHIO
JMHAN Pa3BEPTKH, KOTOPOH COOTBETCTBYET N-si CTPOKA IHKCEJIOB; YIPABISIOMINN BBHIBOJA IIEPBOTO BCIIOMOTA-
TEJBHOTO TOHKOIUIGHOYHOTO TPAaH3UCTOPa MUKCENA, CMEXKHOTO C IIUKCEIOM B N-if CTPOKE, COCIMHEH C MEePBOH
BETBBIO JINHUH Pa3BEPTKH, KOTOPOH COOTBETCTBYET N-S CTPOKA MMUKCEIIOB.

VYrpaBnsomuid BIBOJ BTOPOrO OCHOBHOTO TOHKOIJIEHOYHOTO TPAH3UCTOpa B N-H CTPOKE MHUKCENIOB CO-
CIMHEH C TICPBOIl BETBBIO JIMHUHU PAa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s1 CTpOKA MHUKCEINOB; YIPABISIOIINAN
BBIBOJI BTOPOT'O BCIIOMOTATENIbHOTO TOHKOIUIEHOYHOTO TPaH3UCTOpa IMHUKCeNa, CMEXHOro C MUKCEIOM B n-i
CTpPOKE, COCJITHEH CO BTOPOI BETBBIO JIMHUH Pa3BEPTKU, KOTOPOH COOTBETCTBYET (n-1)-s1 CTpOKa MHKCEIIOB.

YnpaBisromuii BEIBOJ] MEPBOTO BCIOMOTATEIBHOTO TOHKOIUIGHOYHOT'O TpaH3ucTopa B (nt1)-if cTpoke
MTUKCEJIOB COCAMHEH C MEPBOW BETBHIO JIMHUH Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-1 CTpOKa MUKCENOB;
YIPaBIAIONINH BBIBOJI TIEPBOTO OCHOBHOT'O TOHKOIUICHOYHOTO TPAH3HMCTOpa IHKCETa, CMEKHOTO C IMHKCEJIOM B
(n+1)-if cTpoKe, COeAMHEH CO BTOPOM BETBBIO JIMHUU Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s1 CTpoka mukce-
JIOB.

B >KHIKOKPUCTAIUTMYECKON AUCIICHHON MaHEeIH COTIIACHO HACTOSIIEMY H300PETCHHIO OCHOBHOM IHKCEI
TakXKe CHaOXEH TPEeThHM KOHAEHCATOPOM; CyONHMKCEN TakKe CHAOKEH YeTBEPTHIM KOHACHCATOPOM; BBIXOJIHOM
BBIBOJ] BTOPOT'O OCHOBHOTO TOHKOIIJIEHOYHOTO TPAH3MCTOpA COCTUHEH C TPETbUM KOHAECHCATOPOM; BBIXOJHOMN
BBIBOJI BTOPOTO BCIIOMOTaTeIbHOTO TOHKOIJIEHOYHOTO TPAH3UCTOPA COSUHEH C YETBEPTHIM KOHIACHCATOPOM.

B KHIKOKpUCTAIUIMYECKON MMCIUICHHOW IMAHENH COTIACHO HACTOSIIEMY HM300pPCTCHHUIO STa YKUIKOKPHU-
CTaJUTMYECKAasl TUCIUICHHAS MMaHeNlb CONCPIKUT OOIIUI AIIEKTPO, BRIXOJHOH BBIBOJI BTOPOTO OCHOBHOTO TOHKOTI-
JICHOYHOTO TPAaH3UCTOPA COCTUHEH C STUM OOIIMM 3JICKTPOJIOM, U BBIXOJIHOM BBEIBOJ BTOPOTO BCIIOMOTATEIIEHOTO
TOHKOIUICHOYHOTO TPAH3UCTOPA TAKIKE COCTUHCH C 3TUM OOIIUM SJIEKTPOIOM.

B KHIKOKpUCTAIIMYECKON TUCTUICHHOW TMaHEI! COTJIIACHO HACTOAIMIEMY M300PETCHHIO TIPH BBITTOJHEHUH
KUIKOKPHUCTAITYECKON JUCIUIEHHON MaHEeIbI0 Pa3BEPTKU CBEPXY BHU3 SPKOCTH H300paKEHNSI OCHOBHOTO TIHIK-
cena MEHbIIe SIPKOCTH H300pakeHus CyOnKcena.

IIpy BBIMOJIHEHUU KUIKOKPUCTAITUYECKON TUCIICHHON MaHEeIbI0 pa3BEPTKU CHU3Y BBEPX SIPKOCTh H30-
OpakeHUs] OCHOBHOTO MTUKceTa OOJIBIIE WM paBHA IPKOCTH H300paKEHUS CyOITKCcea.

Jlns pemieHus BBIMICONMMCAHHON TEXHHYECKOW MPOOIIEMBI HACTOAIIECE H300pETEHHE IPEeIyCMaTPHUBACT
SKUAKOKPUCTAJUIMYECKYIO JUCIUICHHYIO MaHENb, KOTOPasi COAEP>KUT MHOKECTBO JIMHUM MepeAadd JaHHBIX AJis
BBOJIa CHTHAJIOB TAaHHBIX; MHOXXECTBO JIMHUH Pa3BEPTKU JI1 BBOJA CHTHAJIOB PA3BEPTKH; MPH 3TOM JIMHUH Pa3-
BEPTKHU COJIEPKAT MEPBYIO BETBb U BTOPYIO BETBb; IPUUEM II€pPBasi BETBb PACIONOKEHA HA BEPXHEM Kpae MUKce-
Jla, BTOpasi BETBh PACIIOJIOKCHA HA HUKHEM Kpac IHUKCEela; U MepBas BETBb, U BTOPasi BETBb COOTBETCTBYIOT I10-
JIOXKCHHUIO Ha CTBIKE JIBYX CMEXHBIX IMUKCEIOB, COOTBETCTBCHHO; MHOXECTBO HKCEIIOB, 00Pa30BAHHBIX U OKPY-
JKCHHBIX JIMHUSMH TIepelaud JaHHBIX W JTHHUSMH Pa3BEPTKH, IPU 3TOM IMUKCENBI BKIFOYAIOT OCHOBHBIC TTUKCEITBI
W CYOTIMKCEJIbI, IPHYeM OCHOBHBIE ITMKCEIBI M CYOITMKCENbI PACIONI0KEHBI CMEKHO; IPUYEM OCHOBHBIE TTHKCEIHI
COOTBETCTBEHHO CHAOKCHBI IIEPBBIM OCHOBHBIM TOHKOIUICHOYHBIM TPAaH3UCTOPOM, BTOPBIM OCHOBHBIM TOHKOTI-
JICHOYHBIM TPAH3UCTOPOM W NEPBBIM KOHIICHCATOPOM; a CYOITMKCENbI COOTBETCTBEHHO CHA0XKEHBI TI0 MEHBIICH
Mepe OJHHM BCIIOMOTATENbHBIM TOHKOIUICHOYHBIM TPAH3UCTOPOM U BTOPHIM KOHIEHCATOPOM; YIPaBISIOMINI
BBIBOJ] TIEPBOTO OCHOBHOTO TOHKOIUICHOYHOTO TPAH3UCTOPA B N-H CTPOKE MUKCENIOB, COSANHEHHBIN C BETBBHIO
JIUHUH Pa3BEPTKH, KOTOPOH COOTBETCTBYET N-s CTPOKA MHUKCENOB; MPUYEM YNPABJISIONINA BBIBOJ BTOPOTO OC-
HOBHOI'O TOHKOIUJIEHOYHOTO TPAaH3HCTOPa B N-i CTPOKE MUKCEJIOB COSAMHEH C MEPBOM BETBBIO JMHUU PA3BEPTKHU,
KOTOPO# cOOTBETCTBYET (n+1)-s1 CTpOKa MHUKCENOB; MPUYEM YIIPABIISIONINIA BBIBOJ BCIIOMOTATEIEHOTO TOHKOTI-
JICHOYHOTO TpaH3UCTOpa B (n+1)-i CTpOKE MHUKCEIOB COCAMHEH C BETBBIO JIMHUU Pa3BEPTKU, KOTOPOH COOTBET-
cTByeT (n+1)-s1 CTpOKa MUKCEJIOB; BXOAHOM BBIBOJ IIEPBOTO OCHOBHOTO TOHKOILICHOYHOTO TPAH3UCTOPA, COCIH-
HEHHBIN C JIMHUEH Nepenavyu JaHHBIX, BHIXOAHON BBIBOJ MEPBOTO OCHOBHOTO TOHKOIJIEHOYHOTO TPAaH3UCTOPA,
COCIMHEHHBIN C TEepBBIM KOHJACHCATOPOM; HMPHUYEM BBIXOJHON BBIBOJ MEPBOTO OCHOBHOTO TOHKOIUIEHOYHOTO
TPAH3UCTOPa TAaKXKE COCAWHEH C BXOJHBIM BBIBOJOM BTOPOTO OCHOBHOTO TOHKOIDICHOYHOTO TPAH3HUCTOPA; H
MPUYEeM BXOTHOW BBIBOJ BCIOMOTATEIBFHOTO TOHKOIUICHOYHOTO TPAaH3UCTOPA COSAWHEH C JIMHUEW Iepenadn
JAHHBIX, BBIXOAHOM BBIBOJI BCIOMOTATEIFHOTO TOHKOIICHOYHOTO TPAH3UCTOPA COSIMHEH CO BTOPHIM KOHICHCA-
TOPOM, TIPH ITOM N TIPEICTABISIET COOOH MeT0e YUCII0, KOTOpOe OOJbIE WIIA PaBHO 2.

B KHAKOKpHUCTAIUTHIECKONW JHUCIIIICHHON MaHeI! COTJIACHO HACTOSIIEMY H300pPETeHHIO CyONMUKCen COOT-
BETCTBCHHO CHA0XXCH MEPBHIM BCIIOMOTATEIBHBIM TOHKOIICHOYHBIM TPAH3HCTOPOM M BTOPHIM BCIIOMOTATENb-
HBIM TOHKOIJIEHOYHBIM TPaH3UCTOPOM.

BxoaHo# BBIBOJ MEPBOr0 BCIOMOTATEIbHOTO TOHKOIUIEHOUYHOTO TPAH3UCTOPA COSAMHEH C JIMHUEH mepe-
JlauM TAHHBIX, BBIXOJHOM BBIBOJI IIEPBOTO BCIIOMOTaTEIbHOIO TOHKOTUIEHOUYHOTO TPAH3UCTOPa COEUHEH CO BTO-
PBIM KOHJEHCATOPOM; BBIXOAHOW BBIBOJ MEPBOIO BCIIOMOTATEIBHOIO TOHKOIUIEHOYHOTO TPAH3HCTOpA TaKXKe
COEJIMHEH C BXOJHBIM BBIBOJOM BTOPOTO BCIIOMOTaTEIbHOTO TOHKOIUIEHOYHOT'O TPaH3UCTOPA; YIPaBIISIOMIUN
BBIBOJ] BTOPOTO BCIIOMOTATENFHOTO TOHKOIUIEHOYHOTO TpaH3HUCTOpa B (n+1)-if CTpOKEe MHUKCEIOB COEAWHEH CO
BTOPOY BETBBIO IMHUN Pa3BEPTKHU, KOTOPOI COOTBETCTBYET N-51 CTPOKA IMTHUKCEIIOB.
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B >KMIKOKpHCTAIUINYECKON AMCIIEHHON MaHeNN COTJIacHO HACTOSAIIEMY M300pETCHUIO YIIPABIISIONINI BbI-
BOJl [IEPBOT0 OCHOBHOT'O TOHKOIIJIEHOUYHOTO TPAH3HUCTOpAa B N-U CTPOKE MHUKCEIOB COEIUHEH C NEPBOM BETBBIO
JVHUH Pa3BEPTKH, KOTOPOH COOTBETCTBYET N-s CTPOKA MHKCEJIOB; YNPABISIOLUIMN BBIBOJ, MEPBOTO BCIIOMOTaA-
TENBHOTO TOHKOIUIEHOYHOTO TPAaH3UCTOpa MHUKCENa, CMEXHOTO C MHUKCEIOM B N-H CTPOKE, COCIUHEH CO BTOPOI
BETBBIO JINHUN Pa3BEPTKH, KOTOPOI COOTBETCTBYET N- CTPOKA IMUKCEIIOB.

VYrpapisironui BEIBOA BTOPOTO0 OCHOBHOI'O TOHKOIUIEHOYHOTO TPAH3HMCTOpPA B N-H CTPOKE IHKCEJIOB CO-
€IMHEH C MEPBON BETBHIO JIMHUHU Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s1 CTpOKa MHUKCENOB; YIPaBIIAIOIIN
BBIBOJI BTOPOTO BCIIOMOTATEIbHOIO TOHKOIUIEHOYHOTO TPAaH3UCTOpa THKCENAa, CMEXHOTO C IMHKCEIOM B N-
CTPOKE, COEZIMHEH CO BTOPOH BETBBIO JIMHUH Pa3BEPTKU, KOTOPOH COOTBETCTBYET (N-1)-51 CTPOKA IIMKCEIIOB.

VYrpaBnsronyid BBIBOJ MEPBOTO BCIIOMOTATENFHOIO TOHKOIUIEHOYHOTO TpaH3ucTopa B (n+1)-i cTpoxe
MIMKCEJIOB COCJMHEH CO BTOPOH BETBBIO JIMHUU Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s CTpOKa IMHKCEIIOB;
YIPaBIAOUUH BBIBOJ IEPBOTO OCHOBHOI'O TOHKOINIEHOYHOTO TPaH3HCTOpa MHKCENIA, CMEKHOIO ¢ MHUKCEIOM B
(n+1)-if cTpoke, COeIMHEH C EPBON BETBBIO JIMHUM Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s cTpoka muKce-
JIOB.

71
71

B sKHIKOKpUCTAIITNYECKON TUCTUICHHOM MaHeN COTJIACHO HACTOSIIEMY H300pETEHUIO YITPABJISIOMINUN BbI-
BOJI TIEPBOTO OCHOBHOTO TOHKOIUIEHOYHOI'O TPAH3UCTOPAa B N-i CTPOKE MHUKCEIOB COEAWHEH CO BTOPOH BETBBHIO
JMHAN Pa3BEPTKH, KOTOPOH COOTBETCTBYET N-si CTPOKA IHKCEJIOB; YIPABISIOMNN BBIBOJ IEPBOTO BCIIOMOTA-
TEJBHOTO TOHKOIUIEHOYHOTO TPAaH3UCTOPa MUKCENA, CMEXKHOTO C IIUKCEIOM B N-if CTPOKE, COCOMHEH C MEePBOH
BETBBIO JINHUH Pa3BEPTKH, KOTOPOH COOTBETCTBYET N-S CTPOKA IMMUKCEIIOB.

VYnpasisromuii BEIBOJ BTOPOTO OCHOBHOTO TOHKOILICHOYHOTO TPAaH3UCTOpa B N-H CTPOKE IHKCEIOB CO-
CIMHEH C TICPBOI BETBBIO JIMHUHU PAa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s1 CTpOKA MHUKCENOB; YIPABIISIOIINAN
BBIBOJI BTOPOT'O BCIIOMOTATENILHOTO TOHKOIUIEHOYHOTO TPaH3UCTOpa MUKCeNa, CMEXHOro C MUKCEIOM B n-i
CTpPOKE, COCJITHEH CO BTOPOI BETBBIO JIMHUH Pa3BEPTKU, KOTOPOH COOTBETCTBYET (n-1)-s1 CTpOKa MHKCEIIOB.

YnpaBisromuii BEIBOJ] MEPBOTO BCIOMOTATEIBHOTO TOHKOIUIGHOYHOI'O TpaH3ucTopa B (nt1)-if cTpoke
MTUKCEJIOB COCIMHEH C MEPBOW BETBHIO JIMHUH Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-1 CTpOKa MUKCENOB;
YIPaBIAIONINHA BBIBOJI TIEPBOTO OCHOBHOT'O TOHKOIUICHOYHOTO TPAH3HMCTOpA IHKCEa, CMEKHOTO C IMHKCEJIOM B
(n+1)-if cTpoKe, COeAMHEH CO BTOPOM BETBBIO JIMHUU Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s1 CTpoka mukce-
JIOB.

B XUIKOKPHUCTAIUNTMIECKOW JHUCIIIICHHON TMAaHETH COTJIACHO HACTOSIIEMY H300PETEHHIO 3Ta KHIKOKPH-
CTaJUIMYeCKas IUCIUICHHAS MaHeNlb CONEPXKUT OOIIMil AIIEKTPOM, MPH STOM OCHOBHOW ITHMKCENI TAaKXKe CHAa0KeH
TPETHUM KOHAEHCATOPOM; CYOITMKCEI TaKKe CHA0KEH 4eTBEPTHIM KOHICHCATOPOM.

BrIx0HOW BBIBOJ] BTOPOIO OCHOBHOT'O TOHKOIUIEHOYHOT'O TPAH3UCTOPA COEAUHEH C TPEThbUM KOHJIEHCATO-
poM.

BrIxogHOW BBIBO BTOPOTO BCIIOMOTaTEIbHOTO TOHKOIUIEHOYHOT'O TPAaH3MCTOPA COENUHEH C YETBEPTHIM
KOHJICHCATOPOM.

B KHIKOKpUCTAUIMYECKOH AMCIUICHHOW IMAHENH COTIACHO HACTOSIIEMY HM300pPETCHHUIO STa YKUIKOKPHU-
CTaJUTMYECKAasl TUCIUICHHAS MMaHeNlb CONCPIKUT OOIIUH AIIEKTPO, BRIXOJHOH BBIBOJI BTOPOTO OCHOBHOTO TOHKOTI-
JICHOYHOTO TPAaH3UCTOPA COETMHEH C STHUM OOIIMM 3JIEKTPOAOM, U BBIXOZHOH BBEIBOJ BTOPOTO BCIIOMOTAaTEIIEHOTO
TOHKOIUIEHOYHOTO TPAH3UCTOPa TAKXKE COSNNHEH C 3TUM OOIIUM 3JIEKTPOJOM.

B KHAKOKpUCTAINTHIECKONW JHMCIICHHON MMaHeI! COTJIACHO HACTOSIIEMY H300pPETeHHIO CyONUKCen COOT-
BETCTBEHHO CHA0XEH TOJHKO OJTHIM BCIIOMOTATEIFHBIM TOHKOIICHOUYHBIM TPAH3UCTOPOM.

VYnpaisromuii BEIBOA NEPBOTO OCHOBHOTO TOHKOIUIEHOYHOTO TPAH3HUCTOPA B N-H CTPOKE IMHKCEIOB CO-
€MHEH CO BTOPOHM BETBBIO JIMHUU Pa3BEPTKH, KOTOPOl COOTBETCTBYET N-s CTPOKA MUKCEJIOB; YIPABIISIOLIUAN
BBIBOJI BCIIOMOTATEJIbHOTO TOHKOILJIEHOYHOTO TPaH3UCTOpa MHUKCENa, CMEXHOI0 ¢ MUKCENIOM B N-i CTPOKE, CO-
€JIMHEH C TIepBOM BETBbIO JTUHUH PA3BEPTKU, KOTOPOU COOTBETCTBYET N-sl CTPOKA MUKCEIOB.

Ynpaisromuil BEIBOI BCIOMOTATEIbHOTO TOHKOIICHOYHOTO TPAH3UCTOPA B (n+1)-if CTpOKE MUKCEIIOB CO-
CIMHEH C TICPBOI BETBBIO JIMHUHU PAa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s1 CTpOKA MHUKCENOB; YIPABIISIOIINAN
BBIBOJI MIEPBOTO OCHOBHOI'O TOHKOIUIEHOYHOT'O TPAH3UCTOpa MHUKCENa, CMEXHOTO € MHUKceNIoM B (n+1)-if cTpoke,
COEIMHEH CO BTOPOI BETBBIO JIMHUU PA3BEPTKHU, KOTOPOH COOTBETCTBYET (n+1)-51 CTpOKa MAKCETIOB.

B XUIKOKpHUCTAIUNTMIECKOW JHUCIIICHHON TMAaHETH COTJIACHO HACTOSIIEMY H300pPETEHHIO 3Ta KHIAKOKPH-
CTaJUIMYecKas AUCIUICHHAs TaHeNb COJACPKHUT OOMMI AMEKTPOMA, M OCHOBHOW IHKCEN TaKKe CHA0XKEH TPETHUM
KOHJICHCATOPOM; BBIXOIHOM BBIBOJ BTOPOTO OCHOBHOTO TOHKOIUIGHOYHOT'O TPAH3HUCTOpPAa COCOUHEH C TPETHUM
KOHJICHCATOPOM HWJIH C OOIITHM 3JIEKTPOIOM.

B KHIKOKpUCTAITMYECKON IUCTUICHHOW IMaHET! COTJIACHO HACTOAIMEMY H300pPETeHHIO TiepBas BETBh U
BTOpasi BETBb COOTBETCTBYIOT MOJIOKEHHUIO Ha CTHIKE ABYX CMEXXHBIX MUKCEJIOB COOTBETCTBEHHO.

B >KUIKOKPHCTAIUTHYECKOW TUCIIICHHOW MAHENN COTNIACHO HACTOSIIEMY W300pPETCHUIO TPU BBIMOIHCHUH
KUIKOKPUCTALTHYECKON JUCIDICHHON MaHEIbI0 Pa3BEPTKU CBEPXY BHU3 APKOCTh H300paKCHUS OCHOBHOTO TTHK-
ceJia MCHBIIIE IPKOCTH N300pakeHUsI CyOmuKcena.

[Ipu BBIMONTHEHUN KUAKOKPUCTATNINYECKON NUCIUIEHHON MaHeNbl0 pa3BepTKU CHU3Y BBEPX SIPKOCTh H30-
OpakeHUs] OCHOBHOTO MTHKCeIa OOJBIIIE MITH paBHA IPKOCTH H300paKEeHHUs CyOIUKcena.

B XUIKOKpHCTAINTNIECKONW NHUCIIJICHHON MaHEe N COTJIACHO HACTOSIIEMY W300pETEHUIO ITOCPEICTBOM H3-
MEHCHHSI KOMITOHOBKH YIPABILIONMIEH CXEMBI OTHOCHTENBHO CYHIECTBYIOIIEH ITaHEeNN TOBBINICH (opMaT H30-
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OpakeHHs MaHeM ¥ YCOBEPIIECHCTBOBAH MPUHINT JEHCTBHS ANUCTLICS.
Kpartkoe onucanne rpadpuyecknx MaTepuajion

[Tpunaraemsie rpadudeckne MaTepuaibl BKIIOYECHBI I 00ECIEUESHNs JIyUIIeT0 TOHUMAaHUs H300peTeHns,
00BEANHEHBI C JaHHBIM TEXHUYECKUM OIHCAHHEM U COCTABIIOT ero 4acTe. I'paduueckue marepuans! n3obpa-
JKAIOT BApHAHTBl OCYIIECTBICHUS N300PETCHUS] U BMECTE C ONHMCAHHMEM CIIyXKaT JUIA OOBSCHEHHS NPHHIHIIOB
N300peTeHUS.

Ha ¢wur. 1 mokazaHo cxemarmueckoe M300paKeHHE KOMITOHOBKH KUIKOKPHUCTAUIMICCKOW MUCTUICHHON
TIAHEJIM B COOTBETCTBUH C U3BECTHBIM YPOBHEM TEXHUKH;

Ha ¢ur. 2 - cxemaTHyeckoe H300paKeHUE MIEPBOH CTPYKTYPHI )KUAKOKPUCTAITMIECKOH JUCIUICHHON NaHe-
JI1 B COOTBETCTBUU C U3BECTHBIM YPOBHEM TEXHHKH;

Ha ¢ur. 3 - cxeMaTHIeCKOoe U300pakeHNe NEPBOTO IPHHIIUIIA ASHCTBUS UCIUICS], TOKa3aHHOTO Ha (Hr. 2;

Ha ¢ur. 4 - cxeMaTHIECKOE U300paKEHHE BTOPOTO MPHUHIIMIIA JEHCTBHS AUCTIICS, TOKa3aHHOTO Ha Qur. 2;

Ha ¢ur. 5 - cxeMaTuuecKoe N300paskeHne BTOPOH CTPYKTYPHI KUIKOKPUCTAIINIECKON JUCIUICHHON MaHe-
JI1 B COOTBETCTBUU C U3BECTHBIM YPOBHEM TEXHHKH;

Ha (ur. 6 - cCXeMaTHYECKOe N300paKEHHE MEPBOI CTPYKTYPHI JKUIKOKPUCTAIUTMUECKOHN AUCIICHHON MaHe-
71 B COOTBETCTBHU C IIEPBBIM BAPHAHTOM OCYIIECTBICHUS HACTOSIIETO H300pETEHHUS;

Ha dur. 7 - cxemMaTHIeCKOe U300paKEHUE BTOPOUH CTPYKTYPHI KUIKOKPUCTAIUTMYECKON AUCIICHHON TTaHe-
7M1 B COOTBETCTBHU C IIEPBBIM BAPHAHTOM OCYIIECTBICHUS HACTOSIIETO H300pETEHHUS;

Ha (ur. 8 - cxemMaTHUECKOe N300paKEHHE MTEPBOI CTPYKTYPHI JKUIKOKPUCTAIUTMYECKON AUCIICHHON MaHe-
71 B COOTBETCTBHUH CO BTOPHIM BapPHAHTOM OCYILECTBICHHSI HACTOAIIETO N300pETCHUS;

Ha ¢ur. 9 - cxemMaTuuecKoe H300paskeHne BTOPOH CTPYKTYPHI KUIKOKPUCTAIIMIECKON JUCIUICHHON MaHe-
JIM B COOTBETCTBHH CO BTOPHIM BapHAHTOM OCYILECTBICHHSI HACTOSIIEr0 N300peTeHus;

Ha ¢wur. 10 - cxemaTndeckoe H300pakeHNe EePBOi CTPYKTYPhI KUAKOKPUCTAIUTMYECKOHN AUCIUICHHON Ta-
HEJIM B COOTBETCTBHUHU C TPETHUM BapHaHTOM OCYIIECTBIICHUS HACTOSIIETO H300pETCHHUS;

Ha ¢wur. 11 - cxemaTnuyeckoe M300paKEHUE BTOPOH CTPYKTYPHI *KUAKOKPHUCTAIUTMUECKOM AUCIUICHHOHN Ta-
HEJIM B COOTBETCTBHUU C TPETbUM BapPUaHTOM OCYIIECTBIICHUS HACTOSIIETO H300pETCHNS;

Ha ¢ur. 12 - cxemarndeckoe n300pakeHNue IPUHIINTIA JSHCTBHSI TUCIUIES] B COOTBETCTBUH C TPETHUM BapH-
aHTOM OCYIIECTBIICHHUS HACTOSIIIIETO H300pETECHHUSI.

OnucaHne BApDHAHTOB OCYLIeCTBJICHHS

Kak wcmonp3yercs B JaHHOM JTOKYMEHTE, TEPMUH "BapHaHT OCYIIECTBICHUA" O3HAYAET YACTHBIN CITydai,
IpUMep WIN WITIOCTpanuo. B nononxenne s n3genuit B JAHHOM ONMCAHUM U MIPUIIOKEHHON (opmyIe u3o-
Operenus "oquH" uaM "OoaMH M3" B LEJIOM MOKHO MHTEPIIPETHPOBATh Kak "oxuH Wiy Oosiee" AJIsl OnpeaeeH s
(hOpMBI €AMHCTBEHHOTO YUCIIa, €CIIM HE YKa3aHO MHOE WIIM HE OUYEBUIHO M3 KOHTEKCTA.

Ha ¢ur. 2 nokazano cxematnyeckoe H300pakeHHE NEPBOH CTPYKTYPHI KUAKOKPHCTAIUTUUECKOHN TUCTIIEH-
HOM MaHENH B COOTBETCTBHU C U3BECTHBIM YPOBHEM TEXHHKH.

Kak mokazano Ha ¢ur. 2, KUIKOKpUCTAJUIMYECKasl MUCIUICHHAS MaHelIb COTJIACHO W3BECTHOMY YPOBHIO
TEXHUKH COJICPKHT JIMHUHM Tlepenadn NTaHHelX D(n)-D(n+5), muann pasBeptku G(n)-G(n+3), mpu 5TOM KaxIbIi
MHKCEN CHA0XXEH NBYMSI TOHKOIUICHOYHBIMU TPAH3MCTOPAaMH, B TOM YHCJIC TIEPBBIM TOHKOIUIEHOYHBIM TPaH3HU-
CTOPOM U BTOPBIM TOHKOIIEHOYHBIM TPAH3UCTOPOM, OJMH KOHEI[ BBIXOJIHOTO BBIBOJA MEPBOI0 TOHKOILICHOYHO-
TO TPAH3UCTOPA COSIMHEH C 3JIEKTPOAOM MHUKCENA, IPYroi KOHEIl COSJMHEH ¢ IepBbIM KoHAeHcaTopoM Cl; npy-
TOH KOHell TepBoro kouaeHcaTopa C1 coenuHeH ¢ 00IUM 3JIEKTPOIOM; IPH 3TOM BXOJIHOH BBIBOJ ITHKCETIA BTO-
POro TOHKOIIEHOYHOTO TPAH3UCTOPA COSIUHEH C BHIXOJHBIM BBIBOJIOM IIEPBOTO TOHKOIIEHOYHOTO TPAH3UCTOPA
MHUKCeNa, CMEXHOI0 ¢ IMHUKCEJIOM B TOH k€ CTPOKE, BBIXOAHOH BBIBOJ BTOPOTO TOHKOILIEHOYHOIO TPaH3UCTOPA
COEIMHEH CO BTOPBIM KoHIeHcaTopoM C2; npyroii koHer BToporo koHaeHcatopa C2 coeiMHEH ¢ 00IMIMM dJIeK-
TPOJIOM; UTO KacaeTcs MUKcena 21 mepBoro cToyidona 1 nepBoii CTpOKH, MUKced 21 comep UT IepBbIH TOHKOILIE-
HOYHBIN TPaH3UCTOP 23 M BTOPOI TOHKOIIJIGHOYHBIH TpaH3UCTOP 24; 4TO KacaeTcs MUKcena 22 BTOPOro cTojdia
U NIEPBOH CTPOKU, MUKCEN 22 COAEPAKUT MEPBBIN TOHKOIUIEHOUHBIN TPAH3UCTOP 25 ¥ BTOPON TOHKOIUIEHOUYHBIN
TPaH3UCTOP 26; ITPUXOBON KOHTYpP IPEACTABISIET epeceueHue IUHUH, T.€. BBIXOJHON BBIBOJ] IEPBOTO TOHKOII-
JICHOYHOTO TpaH3UcTopa 23 mukcena 21 HE COEIUHEH C BXOJHBIM BBIBOJAOM BTOPOTO TOHKOIUIEHOYHOTO TPaH3H-
cTopa 24, a BMECTO 3TOTO COSIMHEH C BXOJHBIM BBEIBOJIOM BTOPOTO TOHKOIUIEHOYHOTO TPaH3UCTOpa 26 MUKcemna
22, ¥, aHAJIOTUYHO, BBIXOJHOM BBIBOJ| TIEPBOTO TOHKOIJICHOYHOTO TpaH3WCTOpa 25 mukcena 22 He COSAMHEH C
BBIXO/IHBIM BBIBOJIOM BTOPOT'O TOHKOIUICHOYHOTO TPaH3HUCTOPA 26, a BMECTO 3TOTO COEIMHEH C BXOJHBIM BBIBO-
JIOM BTOPOT'O TOHKOIIJICHOYHOTO TpaH3ucTopa 24 nukcena 21.

[Ipu pa3BepTKe cBepXy BHH3 CHadalla BKIIOYAETCS JIMHUA pa3BepTku G(n) n-ro cTondIma, mepBhlii TOHKOII-
JICHOYHBIHA TpaH3UCTOp 23 mukcena 21, TakuM 00pa3oM, 3aMBIKAeTCs, U MUKCEN 21 3apspKaeTcsl, B TO ke BpeMs
BTOPOH TOHKOIUIEHOYHBIH TpaH3UCTOp 24 Takxke 3ambIkaercs. [Ipu Brmodyenun aunun passeptku G(n+1) (n+1)-
ro cToJOIa NMepBBIii TOHKOIJICHOYHBIH TpaH3UCTOp 25 muKcena 22, TakuM o0pa3oM, 3aMbIKaeTcs, U MHUKcen 22
3apsKaeTcs; B TO XKe BpeMs BTOPOIl TOHKOMIEHOYHBIH TPaH3UCTOP 26 3aMBIKAeTCs, IOCKOIbKY BXOAHOM BBIBOA
BTOPOT'O TOHKOIJIEHOYHOT'O TPAH3UCTOpa 26 mHKcena 22 COEQUHEH C BBIXOJHBIM BBIBOJOM MEPBOrO TOHKOILIE-
HOYHOTO TpaH3uCTOpa 23 mmkcena 21, u, TakuM o0pa3oM, HampsDKEHUE Ha 3JCKTpoje Mmukcena 21 Takxke Hc-
TOJIL3YETCSl BTOPHIM KoHAeHcaTopoMm C2 mmkcena 22, U ApKOCTh mukcena 21 cHmwkaeTcs. B To ke Bpems, mo-
CKOJIbKY JIMHUS Pa3BEPTKU N-TO CTOJOIA yXKe 3aMKHYTa, U, TAKUM 00pa3oM, BTOPOH TOHKOIIJICHOYHBIH TpaH3HU-
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cTop 24 nukcena 21 nmocie 3apsaa 3JIeKTpoja NuKcena 22 oTKIo4aeTcs, Bropoi konaeHcarop C2 nukcena 21 He
OyneT MOHMXATh HAIpsHKEHHE, TaKMM 00pa3oM, SPKOCTh IMHKceda 22 ocraeTcsl BHICOKOW. [IpuHIMM neicTBus
TMUCTUTCHHOM TaHeNn MoKa3aH Ha QuT. 3; HallpaBJICHHE CTPEJIKH Ha GUT. 3 MpeAcTaBiseT HANpaBJICHHE pa3BepT-
ku. Ceputounast mozumus 201 Ha ¢ur. 3 mpencTaBisieT KpaCHbIN MAKCEI, CChITouHas mo3uIus 202 nmpeacTaBiseT
3€JICHBIN MTUKCEN, CChUTOYHAs mo3uius 203 mpeacTaBiseT 3eneHblil mukcen, U H, L mpeacTaBisioT BRICOKYIO H
HU3KYIO SIPKOCTb.

IIpu pasBepTKe CHU3Y BBEpX CHauana BKIoYaeTcs JuHUA pasBepTku G(n+1) (n+1)-ro cronbiia, mepBoIi
TOHKOTUIEHOYHBIA TPaH3UCTOp 25 mukcena 22, TakuM o0pa3oM, 3aMbIKaeTCs, U Tukcen 22 3apspbkaetcs. B 1o ke
BpEMs BTOPO TOHKOIUICHOYHBIH TpaH3UCTOp 26 Tarke 3amblkaeTcs. [Ipy BkitoueHnn JnHUN pazBepTku G(n) n-
ro cToj0Ia NepBblii TOHKOIJICHOYHBIH TpaH3ucTop 23 mukcena 21, TakuM oOpa3oM, 3aMbIKaeTcs, ¥ MmuKcen 21
3apspKaercs. B To jke BpeMs BTOPOW TOHKOIUICHOUYHBIH TpaH3UCTOP 24 TakKe 3aMBIKAeTCsl, U IMIOCKOJIBKY BXOJI-
HOHM BBIBOJI BTOPOTO TOHKOIUIEHOYHOTO TpaH3ucTopa 24 mukcena 21 coequHEH C BBIXOAHBIM BBIBOJIOM IIEPBOTO
TOHKOIUIEHOYHOTO TpaH3UcTOpa 25 muKcena 22, HanpspKEHHE Ha 3JIEKTpoje MHKcena 21 TakKe MCHONb3yeTcs
BTOPBIM KoHzeHcaTopoM C2 mukcena 22, U IpKOCTb MUKcena 22 CHUXKACTCS; B TO )K€ BPEMsl, HOCKOJIBKY JTHHHS
pasBepTkH (n+1)-ro cronbia y)xe 3aMKHYTa, BTOPO TOHKOTUICHOYHBIH TPaH3UCTOP 26 MHKcena 22 mocie 3apsaa
3JIeKTpoaa muKcena 21 oTkovaeTcs, Bropoi koHaercarop C2 nukcena 22 He OyIeT NOHWKATh HANPsOHKEHUE, H,
TakuM 00pa3oM, IpKOCTh MuKkcena 21 octaercs BhICOKOH. [IpuHIMIT AeHCTBHS AUCTUICHHON MaHEeIHn TOKa3aH Ha
¢ur. 4, HampaBJeHWe CTPENKN Ha (UT. 4 TpeACTaBiIsIieT HanpaBieHne pa3BepTku. Ccepimounas no3umus 201 Ha
¢dur. 4 mpencTaBIgeT KPACHBIM MUKCEN, CChUTOYHAs TO3UIHs 202 TpenCTaBisieT 3eIeHbIH MAKCEeN, CChIIIoYHAs
no3unus 203 mpeacraBiseT 3emeHbIi mukcen, 1 H, L mpeacTaBiasioT BRICOKYIO M HU3KYIO SIPKOCTD.

Ob6parumcest k dur. 5. Ha ¢ur. 5 nokazaHo cxemaTndeckoe U300pakeHHEe BTOPOH CTPYKTYPHI KUAKOKPHU-
CTAUTMYECKOM AUCIICHHON ITaHeN B COOTBETCTBHHU C U3BECTHBIM YPOBHEM TEXHHKH.

Paznuna Mexay AUCTIIICHHBIMY TTaHeJSIMH, TOKAa3aHHBIMU Ha QHT. 5 U 2, 3aKIII0YAeTCsl B TOM, YTO BBIXOJI-
HOHM BBIBOJ BTOPOTO TOHKOIUIEHOYHOTO TPAH3MCTOPA Ka)KAOTO MHKcena OOJbIlle HE COECIMHEH CO BTOPHIM KOH-
JICHCAaTOpOM, & BMECTO 3TOTO COCAWHEH HETOCPEIICTBEHHO C OOLIMM JJICKTPOJOM, M YPOBEHb HANPSDKEHHS Ha
3JIEKTPOIC TUKCEIIA TIOHIDKASTCS TOCPEICTBOM JICICHHUS HAIPSDKEHHS TP TIOMOIITN COIPOTHBIICHUH.

B 1ByX BBIIICONMCAHHBIX TUCIUICHHBIX ITaHENIAX, KaK MOKa3aHO ITPUXOBBIM KOHTYpOM Ha ¢wur. 2 u 5, Ka-
KBTI BXOJTHON BBIBOJ IMIHKCEJa BTOPOTO TOHKOIUIEHOYHOT'O TPAH3UCTOPA COCTUHEH C BBIXOJHBIM BBIBOAOM IIEp-
BOTO TOHKOIUICHOYHOTO TPAaH3UCTOPA MHKCENa, CMEXKHOTO C IMHUKCEJIOM B TOW K€ CTPOKE, TOCPEICTBOM IIepece-
yeHns uHUH. [IoCKONBKY coeanHeHNe MOCPEICTBOM IepeceUeHHs JINHUI TpeOyeT amepTyphl, TO HE0OX0IUMO
OombIre CBOOOHOTO MeCTa M 3aTparuBaercs GopMaT H300paKeHUS MUKCeNa; KpoMe TOTO, TAKUM 00pa3oM, Mo-
KeT OBITh 3aTeHEeHa BHYTPEHHSIS 4acTh ITHKCEa.

Ha ¢ur. 6 u 7 nokasansl cxeMaTH4ecKUe M300paKeHHsI CTPYKTYP KUAKOKPHUCTAIIIMYECKOH TUCIUICHHOM
TIaHEJIM B COOTBETCTBHUH C IEPBBIM BAPHAHTOM OCYILECTBICHHSI HACTOSILETO H300PETECHHS.

Kak mnokazano Ha ¢wur. 6, nepas >KHIKOKpHCTaJUIMYECKasl TUCIUICHHAS TaHeIb COTJIACHO HACTOSIIEMY
M300pETEHHIO COMEPXKUT JIMHUM Tiepepadn JaHHbeiX D(n)-D(n+5) u nmamum pasBeptkn G(n)-G(n+3), npu sTom
JIMHUSL TIEpeavy JaHHBIX UCIIOJIB3YETCS Ul BBOJA CUTHAJIOB JIAaHHBIX; IJ/IE N MIPEACTaBIseT COO0H 11e0e YucIo,
KOTOpoe OOJbIIe MIIM PaBHO 2; JIWHHUS Pa3BEPTKH HCIOIB3YETCS AJIS BBOAA CHTHAJIOB PA3BEPTKH; JIMHUS paz-
BEPTKH COJEPIKHUT IEPBYIO BETBh M BTOPYIO BETBB; IIEPBasi BETBb HAXOIHUTCS HA BEPXHEM Kpae IMAKCEIOB, BTOPAs
BETBb HAXOJUTCS Ha HIDKHEM Kpae IMHUKCEJIOB; MHKCEIBl 00pa30BaHbl M OKPYKEHBI INHISMHA NIepeAadyl JaHHBIX U
JUHUSAMH Pa3BEPTKH, MPU dTOM MUKCEIHI BKIIOYAIOT OCHOBHBIC TIHKCENbI 31 U cyOmuKcenbl 32, mpudeM OCHOB-
HbIe TTUKCENBI 31 1 cyOnmukcesnsl 32 pacnoiosKeHbI CMEXHO; OCHOBHBIC TTUKCENBI 31 CHA0KEHBI TIEPBBIM OCHOB-
HBIM TOHKOIUIEHOYHBIM TpaH3UCTOpoM T1, BTOPBIM OCHOBHBIM TOHKOIUICHOYHBIM TPaH3HCTOpPOM T2 W mepBbIM
koHzneHcaropoM Cl; cyOnukcensl 32 COOTBETCTBEHHO CHa0)KEHBI TIEPBBIM BCIIOMOTATEIEHBIM TOHKOIICHOUHBIM
TpaH3ucTopoM T3, BTOpPEIM BCIOMOTaTEeIbHBIM TOHKOIJICHOUHBIM TPaH3UCTOPOM T4 M BTOPBIM KOHIEHCATOPOM
C2; ynpaBisIiomuni BEIBOJ IIEPBOTO OCHOBHOTO TOHKOIUIEHOYHOT'O TPAH3UCTOpa B N-H CTPOKE MHUKCEJIOB COE/IHU-
HEH C MEepBOH BETBBIO JIMHUM pa3BepTkH G(n), KOTOPOH COOTBETCTBYET N-sl CTPOKA IMHKCEJIOB; YIPaBIISIOIINHA
BBIBOJI MEPBOTO BCIIOMOTaTEIbHOTO TOHKOIJIGHOYHOTO TPAaH3UCTOpa MHKCENA, CMEXHOrO C MHUKCEIOM B N-H
CTPOKE, COEMHEH CO BTOPOH BETBBIO JNMHHM pa3BepTku G(n), KOTOPOH COOTBETCTBYET N-f CTPOKA ITHKCENOB;
YIPaBIAIONNH BEIBOA BTOPOTO OCHOBHOT'O TOHKOIICHOYHOTO TPAH3MCTOPA B N-i CTPOKE MHKCEJIOB COCIMHEH C
TIEPBOM BETBBIO JUHUM pa3BepTku G(n+1), KOTOpoil cOOTBETCTBYET (n+1)-s1 CTpOKa MHUKCENIOB; YIPABIISIOMIAN
BBIBOJ] BTOPOT'O BCIIOMOTATEIEHOTO TOHKOIDICHOYHOTO TPAH3MCTOpPA NMUKCENA, CMEXHOTO C MHKCEIOM B N-i
CTPOKE, COCIMHEH CO BTOPOH BETBBIO JMHHH Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n-1)-s CTpOKa MUKCENOB;
YIPaBIAIONINH BBIBOJ IIEPBOI'0 BCIIOMOTATEIFHOTO TOHKOIICHOYHOTO TpaH3UCTOpa B (n+1)-i cTpoke mUKceIoB
COEIMHEH CO BTOPOW BETBBIO JMHHMHU pa3BepTkH G(n+1), koTopoi cooTBeTcTBYeT (n+1)-1 CTPOKa IHMKCEINOB;
YIPaBISIIOLIMN BBIBOJ] TIEPBOTO OCHOBHOI'O TOHKOIUICHOYHOT'O TPAaH3UCTOpa ITUKCENa, CMEXHOTO C ITUKCEJIOM B
(n+1)-ii cTpoke, CoeTMHEH C MEePBOH BETBBIO TMHNU pa3BepTku G(n+1), koTopoii cooTBeTcTBYET (n+1)-5 cTpOKa
TIMKCEJIOB.

BxomHOl BBIBOJ MEPBOrO OCHOBHOTO TOHKOIUICHOYHOTO TpaHzuctopa T1 coeamHeH c ImHMEH mepeaadn
JAHHBIX, BBIXOJHON BBIBOJ| IIEPBOTO OCHOBHOT'O TOHKOIUIEHOYHOTO TpaH3ucTopa T1 coemuHeH ¢ mepBBIM KOH-
nercatopoM Cl; BEIXOIHOW BBIBOJ MEPBOTO OCHOBHOTO TOHKOIDICHOWHOTO TpaH3ucTopa T1 Tarxke coeawHeH ¢
BXOZHBIM BBIBOJOM BTOPOTO OCHOBHOTO TOHKOIICHOYHOTO TpaH3UCTOpa T2; BXOIHOI BBIBOJ IEPBOTO BCIOMO-

-5-



035140

raTe’IbHOTO TOHKOIUICHOYHOTO TpaH3ucTopa T3 coelMHEH ¢ JTHUHUCH Mepeadd JaHHBIX, BEIXOIHOW BBIBOJ IEp-
BOT'O BCIIOMOTATEJIFHOTO TOHKOIUIEHOYHOro T3 coequHeH cO BTOPBIM KOoHAeHcaTopoM C2; BBIXOIHOH BBIBOA
MIEPBOTO BCTIOMOTATEIEHOTO TOHKOIUIEHOYHOTO TpaH3ucTopa T3 Takke COeANHEH C BXOIHBIM BBIBOJAOM BTOPOTO
BCIIOMOTATEIFHOTO TOHKOIICHOYHOTO TpaH3ucTopa T4; yrpaBisiomuid BEIBOA BTOPOTO BCIIOMOTaTEIBHOTO TOH-
KOTUICHOYHOTO TpaH3ucTtopa T4 B (nt+1)-il cTpoKe MHUKCEIOB COSOMHEH CO BTOPOW BETBBIO JIMHUHM Pa3BEPTKU
G(n), KOTOPOH COOTBETCTBYET N-5 CTPOKA MUKCETIOB.

Kunxokpucramuimaeckas TUCIICHHAS TTaHEeJb COISPIKUT OOITUH AJIEKTPOJI, BBIXOIHOW BBIBOJ BTOPOTO OC-
HOBHOTO TOHKOIUIEHOYHOTO TpaH3ucTopa T2 COeWHEH C 3TUM OOLINM BBIBOJOM, M BBIXOJHON BBIBOJ BTOPOTO
BCIIOMOTATEIbHOTO TOHKOIUICHOYHOTO TpaH3ucTopa T4 Takke COeMHEH C 3TUM OOIIUM JJICKTPOIOM.

[pu pa3BepTke cBepXy BHU3 CHAYaja BKIFOUACTCS JIMHUS pa3BepTku G(n) n-ro cTondIa, mepBblii TOHKOI-
JeHOUHBIH TpaH3ucTop T1 ocHOBHOTO THKcena 31, Takum 00pa3oM, 3aMBIKACTCS, © OCHOBHOM mukcen 31 3apsi-
’kaeTcs. B To jxe Bpemsi BTOPOii BCIoMOTraTeNlbHbIM TOHKOIIIEHOUHBIH TpaH3uctop T4 Taike 3ambikaercs. [lpu
BKJIFOUEHUH JIMHUK pa3BepTku G(n+1) (n+1)-ro cTosdna nepBelii BCHOMOTaTeNbHBIH TOHKOIJICHOYHBIH TpaH3HU-
crop T3 cybmukcena 32, TakuMm o0pa3om, 3aMbIKaeTcsl, 1 cyonmkces 32 3apsbkaercs. B To sxe Bpemst BTopoi oc-
HOBHOU TOHKOTIICHOYHBIHA TPpaH3UCTOP T2 Takke 3aMBIKAETCsI, M TIOCKOJIBKY BXOJIHOHM BBIBOJ] BTOPOTO OCHOBHOTO
TOHKOIUIEHOYHOTO TpaH3UCTOpa T2 OCHOBHOTO muKcena 31 coeqrHEeH C BRIXOAHBIM BBIBOJIOM IIEPBOTO OCHOBHO-
T0 TOHKOIIJICHOUHOTO Tpau3ucTtopa T1 ocHoBHOrO mmKcena 31, HanpsHKEHHE HA 3JEKTPOJE OCHOBHOTO ITHKCETA
31 mepemaercs Ha OOLTHIA JIEKTPOJ IOCPEACTBOM BTOPOTO OCHOBHOT'O TOHKOIUIEHOYHOTO TpaH3ucTopa 12, m
SPKOCTH OCHOBHOTO THKcena 31 CHIDKaeTcs; B TO XK€ BpeMs, IOCKOJIBKY JIMHHUS Pa3BEPTKH N-TO CTONOIA yXKe
3aMKHYTa, BTOPOW BCIIOMOTATENbHBIM TOHKOIUICHOYHBIN TpaH3ucTop T4 cyOmukcena 32 mocie 3apsaa dJIeKTpo-
Jla cyOrmkcena 32 OTKIIOYaeTcsl, BTOPOH BCIOMOTaTeNIbHBIM TOHKOTICHOYHBIH TpaH3uctop T4 He Oyner moHu-
JKaTh HANPSDKCHUE, U, TaKUM 00pa3oM, SPKOCTh cyOmukcena 32 OCTaeTcs BBICOKOH, T.€. SPKOCTh OCHOBHOTO
nukcena 31 mensle sipkoctu cyonmkcena 32. [IpuHuMn aeficTBUs AUCIIICHHON NMaHelu NmokaszaH Ha ¢ur. 3; Ha-
MpaBJICHUE CTPEIKU Ha (UT. 3 IpeCTaBIsIeT HAPaBIICHUE Pa3BEPTKH.

IIpu pa3BepTke CHU3Y BBEpX CHavajia BKJIOUacTcs JuHHSA pasBeptku G(nt+1) (nt1)-ro crombua, mepBbIid
BCITOMOTATENbHBIA TOHKOTUIEHOYHBIH TpaH3ucTop T3 cyOmukcena 32, TakuM 00pa3oM, 3aMbIKAETCsI, U CyOIHK-
cen 32 3apspkaeTcs. B To ke BpeMs BTOPOW OCHOBHOM TOHKOIUICHOYHBIH TpaH3UCTOp T2 Takke 3aMBIKAeTCS.
Korma Brimrouaercst miuus pa3Beptku G(n) n-ro cTondIa, mepBblii OCHOBHOW TOHKOIICHOYHBIH TpaH3ucTop T1
OCHOBHOTO NHKcena 31, TakuM 00pa3oM, 3aMbIKaeTCsl 1 OCHOBHOM muKcen 31 3apspkaercs. B To ke Bpems BTO-
pO¥ BCTIOMOTATENbHBINA TOHKOIICHOYHBIA TpaH3UCTOp T4 TakKe 3aMBIKAETCS, M TIOCKOJIBKY BXOIHOW BBIBOJ
BTOPOTO BCIIOMOTaTEIILHOTO TOHKOTUIEHOYHOTO TpaH3ucTopa T4 cybrmkcena 32 COeTUHEH ¢ BBIXOAHBIM BBIBO-
JIOM TIEPBOT'0 BCIIOMOTATEILHOTO TOHKOILICHOYHOTO TpaH3ucTopa T3 cybmukcena 32, HampspkeHUE Ha DIICKTPO-
Je cyonmkcena 32 Takke HUCIOIb3YeTCsl OOLIMM AIIEKTPOIOM ITOCPEICTBOM BTOPOTO BCIIOMOTaTEILHOTO TOHKOII-
JICHOYHOTO TpaH3ucTopa T4, u apKocTh cyOnuKcena 32 CHIKACTCS; B TO JKE BPEMsi, IOCKOJIBKY JIMHUS Pa3BEPTKH
(n+1)-ro cronbua yxe 3aMKHYyTa, ¥, TAKUM 00pa3oM, BTOPOH OCHOBHOM TOHKOILIEHOYHBIH TpaHzuctop T2 oc-
HOBHOTO MHKcesa 31 mocie 3apsiia 3IeKTpoia OCHOBHOTO Iukcena 31 oTKIroyaeTcsi, BTOpOi OCHOBHOM TOHKOII-
JICHOYHBIA TpaH3ucTOp T2 He OyIeT MOHMXKATH HATIPSDKCHHE, U, TAKAM 00pa3oM, SIPKOCTh OCHOBHOTO MuKcena 31
0CTaeTcs BHICOKOH, T.€. IPKOCTh OCHOBHOTO THKCeNa O0JIbIIe SIpKOCTU cyOnukcena. [IpuHIuT neiCTBHS TUCTIICH-
HOM TIaHEeJIM TI0Ka3aH Ha (wur. 4; HanpaBJIeHNE CTPEIKU Ha (UT. 4 TIPEACTaBIISICT HAIIPABIICHUE PA3BEPTKH.

Ha ¢wur. 7 nmokazano cxematnieckoe H300pakeHHUe BTOPOU CTPYKTYPHI KUIKOKPUCTALUTHICCKON TUCTUTCHHON
TIAHENIN B COOTBETCTBHHM C TIEPBBIM BapHAHTOM OCYIIECTBIICHUS HACTOSIIETO M300peTeHus. Pasauiia Mexay ¢wur. 7
1 6 3aKIoYaeTcss B TOM, YTO OCHOBHBIE NMUKCENBI Takke CHaOKEHbI TpeThHM KoHIeHcaTopoMm C3; CyOmHKCems
TaK)ke CHa0XKEHBI YeTBEPTHIM KOHIcHCaTopoM C4; mpu pa3BepTKe CBEpXY BHH3 HANPsDKCHHUE HA IEKTPOJIC OCHOB-
HOro nukcena 31 Takke UCHOJNB3yeTcsl TpeThUM KoHaeHcatopoM C3, W ApKOCTh OCHOBHOTO MuKcena 31, Takum
00pa3oM, CHIDKACTCS; IIPU pa3BepTKe CHU3Y BBEPX HAIPSDKEHUE Ha 3JIEKTpo/ie cyOnmkcena 32 TakKe HCIIOIb3YeTCs
YEeTBEPTHIM KOHJIeHCaTOpoM C4, 1, TaKUM 00pa3oM, CHIDKAETCS APKOCTh cyOmmuKcena 32.

[TockonbKy B HACTOSIIEM H300PETCHUN KaXas JIMHUS pa3BEPTKH pa3/iciicHa Ha JIBE BETBH, YIIPABIISIOLIHHA
BBIBOJI TOHKOIUICHOYHOT'O TPAH3UCTOPA JUIA Pa3/ICICHUS 3apsiOB COCAWHCH C BETBBIO, ONMIDKAHIIEH K 3TOMY
YIPaBIIAIONIEMY BBIBOJY, M3 BEPXHETO CTOJIOIA MM HIKHETO CTOJIONA BETBEH JIMHIM pa3BEepTKH, ONpKalmien K
3TOMY YIPaBJSIIOIIEMY BBIBOIY, U, TAKUM 00pa3oM, ynaeTcs u30exkaTh MepecedeHns B 00JacT anepTypsl, 00-
JIACTh anepTyphbl YBEIUUNBACTCS, yaaeTcs n30exaTh 3aTCHEHHUS, U COBEPIICHCTBYETCS MPUHIIUAN JSHCTBUS THC-
TUTeS.

Ha ¢ur. 8 u 9 mokazansl cxeMaTHIeCKhe M300paKEHUS CTPYKTYP KUAKOKPHCTATUIMISCKON JTUCIIICHHON
TIAHEJIN B COOTBETCTBUH CO BTOPHIM BapHaHTOM OCYIIECTBICHHUS HACTOSIIETO N300pETEHUS.

Kak mokazano Ha ¢ur. 8, KUIKOKpUCTAIUTMYECCKAs AUCIUICHHAS MaHeNb COTJIACHO HACTOsIIeMy HU3o0pere-
HUIO COJAEPXKHT JIMHUM nepenadd aanHeix D(n)-D(n+5) u nuanm passeptku G(n)-G(n+3), npu 3TOM JIMHUM Tie-
peaayy JaHHBIX UCIONB3YIOTCS JJIsl BBOAA CHTHAJIOB JAaHHBIX; JIMHUU PA3BEPTKU UCIONB3YIOTCS IS BBOJA CHT-
HAJIOB Pa3BEPTKH; JIMHUH PA3BEPTKHU COJCPXKAT IEPBYIO BETBh U BTOPYIO BETBB; IIEpBasi BETBh PACIIOIOKEHA Ha
BEpPXHEM Kpae IMHUKCela, BTOpasi BETBb PACOJI0KECHA Ha HIDKHEM Kpac MUKCEIa; TMHKCETbl 00pa30BaHbI U OKPY-
JKCHBI JIMHUSMU TIepeiadll JaHHBIX ¥ JTUHHUSAMHU Pa3BEPTKH, MPU 3TOM MUKCETBI BKIFOYAIOT OCHOBHBIC TTHKCEIBI
41 u cybnukcensl 42, OCHOBHBIE TTHKCENBI 41 U cyOnmuKcensl 42 pacoIoKeHbl CMEKHO; OCHOBHBIC TTUKCENHI 4 1
COOTBETCTBEHHO CHA0KCHBI IIEPBBIM OCHOBHBIM TOHKOIUIEHOYHBIM TpaH3UCTOPOM T1, BTOPEIM OCHOBHBIM TOH-
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KOTUICHOYHBIM TpaH3ucTopoM T2 u mepBbiM KoHAeHcaTopoM Cl; cyOmukcensl 42 COOTBETCTBEHHO CHAOKEHBI
MEPBBIM BCIIOMOTATEILHBIM TOHKOILICHOYHBIM TPaH3UCTOPOM T3, BTOPBIM BCIOMOTATEIbHBIM TOHKOIUICHOYHBIM
TpaH3ucTopoM T4 u BTOpEIM KOHAECHCATOpOM C2; yIpaBisSIOMNK BEIBOJ IEPBOTO OCHOBHOTO TOHKOIDIEHOYHOTO
Tpan3uctopa T1 B n-if CTpoKe MUKCEIOB COSANHEH C BETBBIO JHMHHMA pa3BepTku G(n), KOTOPO COOTBETCTBYET N-
s CTPOKa THKCEJIOB; YIPAaBISIOMINN BBIBOJ IEPBOTO BCIIOMOTATENFHOTO TOHKOIUIGHOYHOTO Tpa3mcropa Tl
MTUKCeNa, CMEKHOTO C MTHKCEJIOM B N- CTPOKE, COSTUHEH C TIEPBOM BETBBIO JWHHH pa3BepTku G(n), KOTOpOH
COOTBETCTBYET N-1 CTPOKA MHUKCEJIOB; YIPABJIIONINI BBIBO BTOPOTO OCHOBHOT'O TOHKOIUIEHOYHOTO TPAH3HUCTO-
pa B N-ii CTPOKE NHUKCEIOB COEAWHEH C IMEepPBOW BETBBIO JUHUHM pa3BepTku G(n+1), KOTOPOW COOTBETCTBYET
(n+1)-s cTpoKa MHMKCENOB; YIPABISIOMINN BBIBOA BTOPOTO BCIIOMOTaTEIHHOTO TOHKOIUICHOYHOTO TPaH3UCTOPA
MHUKCENa, CMEXHOTO C MUKCEIOM B N-if CTPOKE, COEANHEH CO BTOPOIl BETBBHIO JIMHUHM Pa3BEPTKH, KOTOPOIl COOT-
BeTCTBYeT (n-1)-s CTpOKa MUKCEIIOB; YHPABISIOIIUN BBIBOJA MEPBOTO BCIIOMOTATEIBHOTO TOHKOIUIEHOYHOTO
TpaH3ucTtopa B (n+1)-if CTpoke MHUKCEIOB COeIUHEH € MEPBOI BETBBIO JIMHUU pa3BepTku G(n+1), KoTopoil cooT-
BETCTBYET (n+1)-s CTpOKa MUKCEIIOB; YIPABJISIONIUI BEIBOJ] IIEPBOIO OCHOBHOTO TOHKOIUICHOYHOT'O TPAH3UCTOPA
MUKCENa, CMEXKHOTO ¢ MUKCENIOM B (n+1)-if cTpoKe, COCMHEH CO BTOPOI BETBBIO JIMHUHM Pa3BEPTKH, KOTOPOU
COOTBETCTBYET (n+1)-s1 CTpOKa MUKCEIOB.

BxoaHoi1 BBIBOJ] EPBOr0 OCHOBHOTO TOHKOIJIEHOYHOTO TpaH3ucTtopa T1 coeauHeH c JUMHUEH nepenadu
JAHHBIX, BBIXOIHOM BBIBOJ IEPBOTO OCHOBHOTO TOHKOIICHOYHOTO TpaH3ucropa T1 coeawmHeH ¢ MEepBBIM KOH-
nercatopoM Cl; BEIXOIHOW BBIBOJ MEPBOTO OCHOBHOTO TOHKOIDICHOWHOTO TpaH3ucTopa T1 Tarxke coeawHeH ¢
BXOZHBIM BBIBOJOM BTOPOTO OCHOBHOTO TOHKOIICHOYHOTO TpaH3UCTOpa T2; BXOIHOI BBIBOJ IEPBOTO BCIIOMO-
raTe’IbHOTO TOHKOIUIEHOYHOTO TpaH3ucTopa T3 coeauHeH ¢ JHMHHEH Mepeqadd JTaHHbBIX, BRIXOIHOW BBIBOX MEp-
BOT'O BCIIOMOTATEIbHOTO TOHKOIUICHOYHOTO TpaH3ucTopa T3 coeanHeH ¢ OHUM KOHIIOM BTOPOT'O KOHJEHCAaTopa
C2, npyroii koHer Broporo konaeHcaropa C2 coequHEH ¢ OOLIMM 3JIEKTPOAOM; BBIXOAHOW BBIBOJ IIEPBOTO
BCIIOMOTATEILHOTO TOHKOILICHOYHOTO Tpan3ucTopa T1 Takke COSIMHEH C BXOIHBIM BHIBOJOM BTOPOT'O BCIIOMO-
raTe’IbHOTO TOHKOIUICHOYHOT'O TpaH3UuCTOpa T2; yrmpaBisIoNuid BBIBOJ BTOPOTO BCIIOMOTATEIHHOTO TOHKOILIC-
HOYHOTO TpaH3ucTopa T2 B (n+1)-i CTpOKe MHUKCEIOB COCIUHECH CO BTOPO BETBBIO JTMHHUU pa3BepTku G(n), Ko-
TOPOH COOTBETCTBYET N-s CTPOKA ITHKCEJIOB.

Kunxokpucraumaeckas TUCIICHHAS TTaHEeJb COIEPIKUT OOITUH AJIEKTPO/I, BBIXOIHOW BBIBOJ BTOPOTO OC-
HOBHOTO TOHKOIUIEHOYHOTO TpaH3McTOopa T2 COeAMHEH C 3TUM OOLINM BBIBOJOM, M BBIXOJTHON BBIBOJ BTOPOTO
BCIIOMOTATEIHFHOTO TOHKOIICHOYHOTO TpaH3uCcTOpa T4 Takke COeNNHEH C 3TUM OOILIIM AJIEKTPOIOM.

[Ipu pasBepTke cBepXy BHU3 CHadalla BKIJIIOYaeTcs JIMHUA pa3BepTku G(n) n-ro cTondIa, mepBblii OCHOB-
HOW TOHKOIICHOYHBIH TpaH3ucTop T1 ocHOBHOTO mukcena 41, TakuM oOpa3oM, 3aMBIKAeTCs, © OCHOBHOM TTHK-
cen 41 3apspkaercsa. B To ske BpeMsi BTOPO BCIIOMOTaTeNbHbIM TOHKOTICHOYHBIA TpaH3ucTop T4 Takke 3ambl-
kaercst. [Ipu Bkirouennu nmuany pasBepTku G(n+1) (n+1)-ro cronbia nepBslil BCmoMoraTenbHbIH TOHKOIUICHOY-
HbIi Tpan3uctop T3 cybnmkcena 42, TakuM 00pa3oM, 3aMbIKaeTcs, U cyonukcen 42 3apsikaeTcs. B To sxe Bpems
BTOPOY OCHOBHOM TOHKOIUICHOYHBIH TpaH3UCTOp T2 Takke 3aMBIKACTCs, U MOCKOJIBKY BXOJTHOMN BBIBOJ BTOPOTO
OCHOBHOT'O TOHKOILICHOYHOTO TpaH3ucTopa T2 oCHOBHOTO mukcena 41 COCTUHEH ¢ BBIXOTHBIM BBIBOJIOM IIEPBO-
IO OCHOBHOTO TOHKOIUICHOYHOTO TpaH3nucTopa T1 ocHOBHOTO mukcena 41, HampspkKeHUE Ha 3JIEKTPO/Ie OCHOBHO-
ro mukcena 41 mepemaercst Ha OOIIMIA AIIEKTPOM IMOCPEACTBOM BTOPOTO OCHOBHOTO TOHKOIUIEHOYHOTO TpPaH3H-
ctopa T2, U ApKOCTH OCHOBHOTO MHKceda 41 CHIDKaeTcs; B TO K€ BpeMs, MOCKONBKY JHHHSA Pa3BEPTKH N-TO
CTOJIOIA YK€ 3aMKHYTa, BTOPOW BCIIOMOTATENbHBIH TOHKOIUICHOUHBIN TpaH3ucTop T4 cybmmkcena 42 mocie
3apsia AJIEKTpoaa cyomnukcena 42 OTKIIOYaeTCs, BTOPOH BCTIOMOTATENbHBINA TOHKOIJICHOYHBIH TpaH3ucTop T4
He Oy/IeT TIOHWXAaTh HalpsDKeHUE, W, TAKUM 00pa3oM, SIPKOCTh CyOmHKcesa 42 OCTaeTCsl BRICOKOM, T.€. SIPKOCTh
OCHOBHOTO THKcena 41 Menblie sipkocTy cyonukcena 42. [IpuHnun neficTBUs AUCTIIIEWHON NMaHeNn MoKa3aH Ha
¢ur. 3; HampaBIIEHUE CTPEJIKU HA (UT. 3 TIPEACTABIISACT HAMIPABICHHUE Pa3BEPTKHU.

[Ipu pa3BepTke CHU3Y BBEpX CHayajia BKJIOUacTcs JuHHSA pa3BepTku G(nt+1) (nt1)-ro crombima, mepBhIid
BCIIOMOTATEIHHBIN TOHKOIUICHOUHBIH Tpan3ucTop T3 cyOmukcena 42, TakuM 00pa3oM, 3aMBIKAETCs, U CYOITHK-
cen 42 3apspkaetcs. B To ke BpeMs BTOpPOl OCHOBHOM TOHKOIUICHOYHBIH TpaH3UCTOp T2 Takke 3aMbIKaeTCs.
Korna Bxmowaetcs nuHus pasBepTku G(n) n-ro crosOIa, nepBelii OCHOBHOW TOHKOIUICHOYHBIH Tpan3uctop T1
OCHOBHOTO TKcena 41, Takum 00pa3om, 3aMbIKaeTCsl, 1 OCHOBHOU mukcen 41 3apspkaercs. B To jxe BpeMs BTO-
PO BCTIOMOTATENbHBINA TOHKOIICHOYHBIA TpaH3UCTOp T4 TakKe 3aMBIKAETCS, M TIOCKOJIBKY BXOIHOW BBIBOJ
BTOPOTO BCIIOMOTATEIILHOTO TOHKOTUIEHOYHOTO TpaH3ucTopa T4 cybrmkcena 42 cOeIUHEH ¢ BBIXOAHBIM BBIBO-
JIOM TIEPBOTO BCIIOMOTATEIHLHOTO TOHKOILIEHOYHOTO TpaH3ucTtopa T3 cybmukcena 42, HanpspkKeHHE Ha AJIEKTPO-
nie cyornmkcena 42 Takke UCTIONIb3YeTCsl OOIIMM 3JIEKTPOJOM ITOCPEICTBOM BTOPOTO BCIIOMOTAaTEIHHOT'O TOHKOTI-
JeHOYHOTO TpaH3ucTopa T4, 1 ApKOCTh CyOmHKcena 42 CHUXKACTCS, B TO )K€ BPeMsl, IIOCKOJIbKY JIMHUS Pa3BePTKH
(n+1)-ro cronbua yxe 3aMKHYyTa, ¥, TAKUM 00pa3oM, BTOPOH OCHOBHOHM TOHKOIUIEHOYHBIH TpaHzuctop T2 oc-
HOBHOTO MHKcena 41 mocie 3apsiia 3JeKTPoia OCHOBHOTO THKceNa 41 OTKIII0YaeTcs, BTOPO OCHOBHOM TOHKOII-
JICHOYHBIN TpaH3UCTOp T2 He OyIeT MOHMKATH HAIPSKCHUE, U, TAKIM 00pa30M, SIpKOCTh OCHOBHOTO mukcena 41
0CTaeTCsl BHICOKOM, T.€. IPKOCTh OCHOBHOTO IMHKcela OoJbIie IpKOCTH cyOnukcena. [IpuHnnn neicTBust Tucei-
HOU MaHemw oKa3aH Ha (ur. 4; HaNpaBICHUE CTPEIIKU Ha (UT. 4 MpeCTaBIACT HANPABICHUE PA3BEPTKU.

Ha ¢wur. 9 mokazaHo cxeMaTHYECKOE U300pakEHUE BTOPOI CTPYKTYPHI JKUIKOKPUCTAIUIMICCKOHN AUCTUICH-
HOU ITaHeN! B COOTBETCTBHH C IEPBBHIM BapHAHTOM OCYIIECTBICHHS HACTOSAIMIETo M300peTeHns. Pa3Huma Mexay
¢dur. 9 u 8 3aKmI09aeTcs B TOM, 9YTO OCHOBHBIC IMUKCEIHI 41 Takke CHa0XeHbBI TpeThUM KoHAeHcaTopoM C3; cy0-
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nuKcensl 42 Takke CHaOXKEHBI YeTBEpPThIM KoHIeHcaTopoM C4; mpu pasBepTKe CBEpXy BHHU3 HallpsDKEHHE Ha
SNEKTPOJE OCHOBHOTO mnukcena 41 Takxke UCHONb3yeTcd TPeThbUM KoHIeHcaTopoM C3, U ApKOCTh OCHOBHOTO
nukcena 41, TakuM 00pa3oM, CHIDKAETCS; TIPU Pa3BEpTKE CHU3Y BBEPX HANPSDKCHHUE HA AJIEKTpoje cyOmnmkcena 42
TaKKe UCTIOIh3yeTCs YeTBEPTHIM KoHAeHcaToOpoM C4, 1, TakuM 00pa3oM, CHIYKAETCs IPKOCTh CyOrmkcena 42.

ITockonbky nBa TFT ocHOBHBIX mukcenoB U aBa TFT cyOmuKcenoB BO BTOPOM BapHAHTE OCYIIECTBICHUS
HAXOJATCS Ha OAHOM CTOPOHE MUKCENOB, GOpMAaT N300paKeHHS TTOBBIIIAETCS IO CPABHEHHUIO C TIEPBBIM BapHaH-
TOM OCYILIECTBIICHUS.

[IpennovyTuTeNnsHO cCXeMa COeANHEHHS IIPUBOIUT ITOJIOKEHHUS IEPBOI BETBH M BTOPOI BETBH B COOTBETCT-
BUE MOJIOKEHUSAM CTBIKOB JIByX CMEXHBIX IUKCENOB, U MOCKONBKY B CTBIKE JBYX CMEXKHBIX IMUKCEIIOB PACHOIO-
JKeHa YepHasl MaTpuIla, CTHIK MaCKHpYeTCs 3TOoH yepHoit matpunield. Takum oOpa3oM, HECMOTPS Ha TO, YTO yBe-
JMYUBACTCS KOJIMYECTBO CTPOK, (hopMaT M300paKeHUsI MUKceIa BOOOIIE HE 3aTparuBaeTcs, U MPUHIMI JIeHCT-
BUSI TUCIUIES] COBEPILICHCTBYETCS B OOJIBIIEH Mepe.

Ha ¢ur. 10 u 11 nokazaHbl cxeMaTHYeCKHE U300paXEHUSI CTPYKTYP KUAKOKPHUCTAIUTMYECKOH TUCIUICHHOM
MIaHEJIM B COOTBETCTBUH C TPETHHM BapHaHTOM OCYILECTBICHHS HACTOSIIIEr0 N300peTeHUs.

Kak mokazano Ha ¢wur. 10, XUAKOKpUCTAIITHYECKas AUCIUICHHAsS MaHeIbh COTIACHO HACTOAIIEMY HM300peTe-
HUIO COJIEPKUT JIMHUU Tiepenadn AaHueix D(n)-D(n+5) u nunum passeptku G(n)-G(n+3), mpu 3TOM JTUHUH TIe-
penavyn TaHHBIX HCIIONB3YIOTCS ISl BBOJIA CUTHAJIOB JAHHBIX; JIMHUH Pa3BEPTKH UCTIONB3YIOTCS JJIS BBOJIA CHT-
HAJIOB Pa3BEPTKH; JIMHUH Pa3BEPTKH COAEPIKAT MEPBYIO BETBh M BTOPYIO BETBb; MIPHUEM IIepBasi BETBb PACIIONO-
JKeHa Ha BEPXHEM Kpae IHUKCela, BTopasi BETBb PACIIONOKEHA Ha HIKHEM Kpae MHKCela; IMMKCEIb 00pa30BaHbl U
OKpY>KEHBI JINHISIMH TIepelauyl JaHHBIX U JUHISAMH Pa3BEPTKH, IPU 3TOM IHUKCEIBl BKIIOYAIOT OCHOBHBIE ITHK-
cenel 51 u cyOmmKcensl 52, ¥ OCHOBHBIC TTHKCENBI 51, ¥ CyOIMUKCENbl 52 pacooKEHbI CMEXKHO; OCHOBHBIC ITHK-
censl 51, COOTBETCTBEHHO, CHA0XKEHBI TIEPBBIM OCHOBHBIM TOHKOIUICHOYHBIM TpaH3ucTopoM T1, BTOpBIM OCHOB-
HBIM TOHKOILICHOYHBIM TpaH3UCTOpoM T2 u mepBeiM KoHneHcatopoM Cl; cyOmukcensl 52, COOTBETCTBEHHO,
CHa0>KEeHBI BCIIOMOTaTEIbHBIM TOHKOIUICHOUYHBIM TpaH3UCTOpPOM T3 u BTOphIM KoHAeHcaTopoMm C2; ympasisio-
MU BBIBOJ MEPBOTO OCHOBHOT'O TOHKOINIEHOYHOrO TpaH3ucTopa T1 B n-# cTpoke MHMKCEIOB COEAMHEH CO BTO-
poii BeTBBIO JIMHUM pa3BepTKu ((n), KOTOPOW COOTBETCTBYET N-5i CTPOKA IMHKCEIIOB; YIPABIIIONIHNHA BBIBOJ
BCIIOMOTATEIHFHOTO TOHKOIICHOYHOTO TpaH3ucTopa T3 muKcesna, CMEXHOTO C MUKCEIOM B N- CTPOKE, COSIMHEH
C TIEpBOil BETBBIO IMHUH pa3BepTKH G(n), KOTOPOH COOTBETCTBYET N- CTPOKA IMUKCEJIOB; yIPABIISIONINNA BHIBOT
BTOPOT'O OCHOBHOT'O TOHKOIUIEHOYHOTO TPAH3UCTOPA B N-H CTPOKE MUKCEIIOB COSANHEH C TIEPBOW BETBBIO JIMHUU
pasBeptku G(n+1), KoTopoi cooTBeTCTBYET (N+1)-5 CTpOKA MUKCENIOB; YIPABISIOMNN BHIBOJ BCIIOMOTATEIILHO-
TO TOHKOIUIEHOYHOTO TPAaH3HUCTOpa MHUKCeJa, CMEXHOTO C MUKCEJIoM B (n+1)-i cTpoke, COeIMHEH C MIEPBOii BET-
BBIO JIMHUM pa3BepTku G(n+1), KoTopoi cooTBeTcTBYET (N+1)-51 CTpOKa MUKCEIOB; YIPABIIONIMH BBIBO/I Iep-
BOT0 OCHOBHOT'O TOHKOIUIEHOYHOIO TPaH3HCTOpa MUKCENa, CMEXKHOTO ¢ MUKCeNIoM B (nt1)-if cTpoke, coequHeH
CO BTOPO¥ BETBBIO JIMHUH pa3BepTku G(n+1), KOTOpoi cooTBeTCcTBYET (n+1)-1 CTPOKA MUKCEIOB.

BxoaHOI BBIBOJ EPBOr0 OCHOBHOI'O TOHKOIUIEHOYHOT'O TPaH3HCTOpA COCIUHEH C JIMHUEH Mepenadyn AaH-
HBIX, BBIXOJHOH BBIBOJ IIEPBOTO OCHOBHOTO TOHKOILIEHOYHOI'O TPAaH3UCTOpPA COEAUHEH C MEPBBIM KOHJAEHCATO-
pom Cl; BBIXOAHOI BBIBOA MEPBOTO OCHOBHOIO TOHKOIJIEHOUYHOTO TPAH3UCTOpPA TaKXKE COECAMHEH C BXOIHBIM
BBIBOZIOM BTOPOTO OCHOBHOTO TOHKOIUIEHOYHOTO TPAH3UCTOPA; BXOAHOM BBIBOJ BCIIOMOTaTEIHHOTO TOHKOILIE-
HOYHOTO TPAaH3WUCTOPA COSAWHEH C JIMHUEH Teperaun NaHHBIX, BEIXOJIHOW BBIBOJ BCIIOMOTATEIFHOTO TOHKOILIE-
HOYHOTO TPAH3UCTOpPA COCIAMHEH C OJHWM KOHIIOM BTOpOro KoHaeHcaTopa C2, M Apyroi KOHEIl BTOPOTO KOH-
nercaropa C2 coelMHEH ¢ OOIIMM AJIEKTPoAOM. XKUAKOKpHUCTAITHIECKas JUCIIICHAS TAHEh COEPIKUT OOIIHA
3JIEKTPOJ, U BBIXOJHOH BBIBOJ BTOPOI'0 OCHOBHOTO TOHKOIUIEHOYHOTO TPaH3UCTOpa T2 COeIMHEH C 3THM OOIIIM
3IEKTPOIOM.

[Tpu pa3BepTKe CBepXy BHU3 CHaudasla BKIJIIOYAETCS JIMHMA pa3BepTkH G(n) n-ro crosodiia, mepBbli OCHOB-
HOW TOHKOIUICHOYHBIN Tpan3uctop T1 OCHOBHOTO mukcena 51, TakuM 00pa3oM, 3aMbIKaeTCs, 1 OCHOBHOM IHK-
cen 51 3apspkaercs. Korma BkimoueHa muaus pasBeptku G(n+1) (n+1)-ro crondiia, BCIOMOTraTenbHBIA TOHKOII-
JeHOYHBIH TpaH3uctop T3 cyOmukcena 52, Takum o0pa3oM, 3aMbIKaeTcs, 1 cyonukces 52 3apspkaercs. B To ke
BpeMsl BTOPOM OCHOBHOM TOHKOIUICHOYHBIHM TpaH3ucTop T2 Takxke 3aMBIKaeTCs, U IMOCKOJIBKY BXOAHOM BBIBOJ
BTOPOT'O OCHOBHOTO TOHKOIUIEHOYHOTO TpaH3ucTOpa T2 ocHOBHOTrO mukcena 51 coennHEeH ¢ BBIXOAHBIM BBIBO-
JIOM TMIEPBOTO OCHOBHOT'O TOHKOIUICHOYHOTO TpaH3ucTopa T1 ocHOBHOTO muKcena 51, HanpspKeHNe Ha DJIEKTPOe
OCHOBHOTO THKcena 51 mepenaercs Ha OOMHI 3IIEKTPOJ IMOCPEACTBOM BTOPOTO OCHOBHOTI'O TOHKOIUICHOYHOTO
TpaH3ucTopa T2, U SIPKOCTh OCHOBHOTO NHKCeNa 51 CHIKaeTcs; B TO e BPEMs, MOCKOIBKY BBIXOJHON BBIBOJ
BCIIOMOTATEIFHOTO TOHKOIICHOYHOTO TPAaH3UCTOpa HE COEANHEH C TOHKOIUIEHOYHBIM TPAaH3UCTOPOM CyOTHKCe-
Jla U1l COBMECTHOTO HCIIOJIb30BAaHMS HANpPsDKEHUS, MOCTe 3apsia 3JeKTpoja cyOmmKcena 52 HampspkeHHe Ha
aNeKTpoje cyOnukcena 52 He OyJeT MOHWXKAThCS, U, TAKUM 00pa3oM, SIpKOCTh cyOnuKcena 52 ocTaercs BBICO-
KOM, T.€. SIPKOCTb OCHOBHOTO INuKcesia 51 MeHblIe sipkocTu cyonukcena 52. [IpuHIum nedcTBUs JUCIUICHHON
MIaHeJW MOoKa3aH Ha (Qur. 3; HarpaBJIeHHe CTPEIKH Ha (uUr. 3 MpejcTaBsieT HalpaBiIeHHe Pa3BEPTKH.

[Tpu pa3BepTKe CHU3Y BBEpX CHaudasa BKIOYaeTcs JUHUS pasBepTku G(n+1) (n+1)-ro cronbia, Bcromora-
TENBHBIA TOHKOIUICHOUHBIH Tpanszuctop T3 cyOmukcena 52, TakuM o0pa3oM, 3aMbIKaeTcs, U cyonukcen 52 3a-
psxaercs. B To ke Bpemsi BTOpONl OCHOBHOM TOHKOIUIEHOYHBIH TpaH3uctop T2 Taxoke 3ambikaercs. Korma
BKITIOUaeTCs TUHUS pa3BepTku G(n) n-ro ctondua, mepBblii OCHOBHOW TOHKOIUICHOYHBIN TpaH3ucTop T1 oCHOB-
HOTO THKcena 51, TakuM 00pa3oM, 3aMBIKaeTCs, I OCHOBHOU muKcel 51 3apspkaercs. B To ke BpeMs, TOCKOJIBKY
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JMHUS pa3BepTKH (n+1)-ro cToilIa yxe 3aMKHYTa, BTOPOH OCHOBHOW TOHKOIUIEHOYHBIH TpaH3UCTOP T2 OCHOB-
HOTO IUKcena 51 mocine 3apsa dJIeKTpoAa OCHOBHOTO MHKcena 51 OTKIIIoYaeTcsi, BTOPOi OCHOBHOM TOHKOILIE-
HOYHBIA TpaH3UCTOp T2 He OyAeT MOHMKATh HANPSOKCHHE, U, TAKUM 00pa3oM, SPKOCTh OCHOBHOTO muKcena 51
0CTaeTCsl BRICOKOH, T.€. SIPKOCTh OCHOBHOTO TTMKCEJAa paBHA IPKOCTH cyOmuKcena. [IpuHIim nedCTBUS TUCTUIeH-
HOW NaHeNu 1MoKa3aH Ha ¢Gur. 12; HampaBlIeHHe CTPEIKH Ha Gur. 12 mpeacTaBiseT HanpaBieHHE Pa3BEPTKH.

Ha ¢ur. 11 mokazaHo cxemaTHmueckoe M300pakKeHHE BTOPOM CTPYKTYPHI KUIAKOKPHCTAIUTMYECKON IHC-
TUTEHHON TTaHEeNM B COOTBETCTBHM C NEPBHIM BapHaHTOM OCYIICCTBIICHHS HACTOSIIETO M300pETEeHUs; pasHHIA
Mexay ¢ur. 11 u 10 3akmogaercs B TOM, YTO OCHOBHBIE IUKCEIBI 41 Takke CHAOKEHBI TPETHUM KOHICHCATOPOM
C3.

[Tpu pa3zBepTke cBepXy BHU3 HAIpsDKEHHE Ha 3JIEKTPOJE OCHOBHOTO MHKcesa 51 Takke UCIIoNb3yeTcs Tpe-
TBMM KoHzAeHcaTopoM C3, 1 IpKOCTh OCHOBHOT'O IMUKCeNa 51, TakuM 00pa3oM, CHHKAETCS.

IMockonbky nBa TFT ocHoBHBEIX nHKcenoB u aBa TFT cyOnuKkcenoB BO BTOPOM BapHaHTE OCYIECTBICHHS
HaxOZSTCS Ha OJTHOIM CTOPOHE MUKCEJIOB, opMaT M300pa)KEeHMsI MMOBBIMIAETCS 110 CPABHEHHIO C TIEPBBIM BapHaH-
TOM OCYIIECTBIICHUSL.

[IpeanovYTUTeNsHO MONOKEHHUS IEPBOM BETBH M BTOPO BETBH COOTBETCTBYIOT ITOJIOKEHHUSIM CTHIKOB ABYX
CME)XHBIX TTHKCEJIOB, M IIOCKOJIBKY B CTHIKE ABYX CMEKHBIX ITHKCEJIOB PACIIOIOKEHA YepHasi MaTPHIIA, CTBIK Mac-
KHpYyeTCs 9TOW uepHO MmaTpuriel. Takum o0pa3oM, KOJIHMYECTBO CTPOK yBEIUUIHBAETCS, (HopMaT H300paKeHUs
MUKCeNla He 3aTparuBacTCs; W TEXHUYECKas cXeMma ABISETCS MPHUCIOCOOICHHOW TakKe W K JPYTUM BapHaHTaM
OCYILECTBIICHHUS.

[TockonbKy B HacTOSIIEM H300pETCHUN KaXIasi IMHIUS pa3BEPTKH pa3/ieiicHa Ha JIBE BETBH, YIIPABIIIOIINA
BBIBOJI TOHKOIJICHOYHOTO TPaH3UCTOpa IJIsl pas3JeNICHNs 3apsiioB COSANHEH C ONIMDKaiIIeld K 9TOMY YIpaBIIsio-
IIeMy BBIBOJY BETBBIO W3 BEPXHETO CTOJIONA WJIM HIKHETO CTOJOIa BETBEW JIMHUM Pa3BEpTKH, Oyvpkaiimen K
9TOMY YIPaBISIOIIEMY BBIBOAY. TakuM oOpa3om, yaaercst n30exars IepecedeHus B 001acTH aneprypsl, Gopmar
M300paKEHHMS TTOBBIIIAETCS, yIAaeTCsl N30€XKaTh 3aTCHEHUsI, M COBEPLICHCTBYETCS IPUHIIMII ICHCTBHS ANUCILIES.

B >kuakokpucTayuIn4ecKol AMCIUICHHON MaHEeNN COTJIACHO HACTOSIIEMY M300pPETEeHHIO ITOCPEICTBOM H3-
MEHCHHSI KOMITOHOBKH YIPABILIONMICH CXEMBI OTHOCHTENBHO CYIIECTBYIOIIEH ITaHENW TOBBINICH (opMaT H30-
Opa’keHUs MaHeNIN M YCOBEPIICHCTBOBAH IPUHITHI ASHCTBHS TUCTIICS.

B 3axmouenne, HECMOTpPS Ha TO, YTO HACTOSIIEE N300pETeHNE OBITO OMICAHO BEIMIE B IPEAIIOYTHTEIHHBIX
BapHaHTaX OCYIIECTBIICHHS, BHIIICONICAHHBIC TIPEIMOYTHTEIbHBIC BAPHAHTHI OCYIIECTBIICHIS HE TIpeAHa3HAYC-
HBI JUI OTPaHMYEHUS HacTosAmero m3oopereHns. CrenuaincTsl B JaHHON 00JaCTH TEXHUKH MOTYT MHA4e ¥C-
TIOJIF30BATh BAPHAHTHI OCYIIECTBICHUS TSI MHOTOYNCIICHHBIX MOANGMUKAIINA 1 N3MEHEHHH 0€3 OTCTYIUICHHUS OT
CYIIHOCTH M 00beMa M300peTeHHs, 1, TaKuM 00pa3oM, 00beM M300peTeHH s, ONpeIeIeHHbIH GopMyoii n3o0pe-
TEHHUS1, UMEET OOJIBIIYIO IOPHIMYECKYIO CHITY.

OOPMVIIA U30BPETEHUA

1. XKuakokpucramnyeckas IUCIICHHAs TaHEIb, COJepIKaIas

MHOXKECTBO JIMHUH Nepelauu JaHHBIX JJIsl BBOJIA CUTHAIIOB JaHHBIX;

MHOYKECTBO JIMHUI Pa3BEePTKH JJIs BBO/IA CUTHAJIOB Pa3BEPTKH; MPH ATOM KaXKAasi U3 JIMHUNA Pa3BepPTKHU CO-
JICPIKUT MIEPBYIO BETBb M BTOPYIO BETBb; IIPHUYEM IepBasi BETBb PACIOIOKEHA HA BEPXHEM Kpae MHKcena, BTopast
BETBb PACIOJIOKEHA Ha HU)KHEM Kpae MHKCela; U MepBasi BETBb, U BTOPasi BETBb COOTBETCTBYIOT MOJIOKEHUIO Ha
CTBIKE JIBYX CMEKHBIX IMUKCEIOB COOTBETCTBEHHO;

MHOKECTBO TIHKCEIOB, 00pa30BaHHBIX M OKPY)KCHHBIX JIMHUSAMH MEPeaud JAHHBIX W JTUHUIMU Pa3BEPTKH,
MPY 3TOM IHKCEIBI BKIFOYAIOT OCHOBHBIC CYONHMKCENBl U JOTOJHUTEIBHBIC CYOIMKCENBI, IPHYEM OCHOBHBIC
CYOTIMKCEIBI ¥ IOTIOJTHUTEIBHBIC CYyOIMUKCEIBI PACIIONOKEHBI CMEXKHO;

MPUYEM OCHOBHBIC CYyOITMKCEIBI, COOTBETCTBEHHO, CHA0KEHBI MIEPBEIM OCHOBHBIM TOHKOIUICHOYHBIM TpaH-
3HCTOPOM, BTOPBIM OCHOBHBIM TOHKOIUICHOYHBIM TPAH3HUCTOPOM U TEPBBIM KOHACHCATOPOM;

YIPaBISIFONIHMIA BBIBOJ MEPBOTO OCHOBHOTO TOHKOIUICHOYHOT'O TPAH3HMCTOpA B N-U CTPOKE MUKCEJOB, CO-
€/IMHEHHBII C BETBBIO JIMHUH Pa3BEPTKU, KOTOPOW COOTBETCTBYET N-s CTPOKA MTHKCEJIOB;

MPUYEM YIPABISIIONIUIA BBIBOJ BTOPOTO OCHOBHOTO TOHKOIIGHOYHOTO TPAH3MCTOPA B N-i CTPOKE MHKCe-
JIOB COCJIMHEH C TIEPBO BETBBIO JIMHUU Pa3BEPTKH, KOTOPOil COOTBETCTBYET (n+1)-s1 CTPOKA MHUKCEIIOB;

MPUYEM YIPABIISIONINN BBIBOJI BCIIOMOTaTeIbHOTO TOHKOIICHOYHOTO TpaH3ucTopa B (n+1)-if cTpoke muk-
CEJIOB COCIMHCH C BETBBIO JIMHUU Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s1 CTpOKa MHUKCETIOB;

BXOJTHOHM BBIBOJI TICPBOTO OCHOBHOT'O TOHKOILICHOYHOTO TPAH3HUCTOPA, COCIMHCHHBIN C JTMHHUEH Tepenavn
JTAaHHBIX, IIPU 3TOM BBIXOJHOH BEIBOJ] IIEPBOTO OCHOBHOTO TOHKOIJICHOYHOI'O TPAH3UCTOPA COCITUHCH C MICPBHIM
KOHJICHCATOPOM;

BBIXOJTHOW BBIBOJI IIEPBOTO OCHOBHOTO TOHKOIICHOYHOTO TPAH3HCTOPA TAKXKE COCAUHCH C BXOHBIM BBIBO-
JIOM BTOPOTO OCHOBHOT'O TOHKOILJICHOYHOTO TPAH3KMCTOPA; MIPH 3TOM N MPEACTaBIIeT OO0 mejIoe YKo, KOTOo-
poe OOJIbITIE UK PaBHO 2;

MPUYEM JOTOJHUTENBHBIE CYOITUKCEIbI, COOTBETCTBEHHO, CHA0KEeHBI TIEPBBIM BCIIOMOTATENbHBIM TOHKOII-
JICHOYHBIM TPAH3UCTOPOM M BTOPBIM BCIIOMOTATENIbHBIM TOHKOILICHOUHBIM TPAH3UCTOPOM; U

MPUYEM BXOJHO BBIBOJ| IEPBOTO BCIIOMOTATEIbHOTO TOHKOIJICHOYHOTO TPAH3UCTOPA COSIUHEH C JIMHUCH
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nepelayy JaHHbIX, BEIXOAHON BBIBOJ IEPBOTO BCIIOMOTaTENIBHOTO TOHKOIIEHOYHOTO TPAH3UCTOPa COEANHEH CO
BTOPHIM KOHAEHCATOPOM; MPHU 3TOM BBIXOJHOM BBIBOJ MEPBOr0 BCIOMOTATENbHOIO TOHKOIUIEHOYHOTO TpPaH3U-
CTOpa TAaKKe COCTMHEH C BXOJHBIM BBIBOJIOM BTOPOTO BCIIOMOTATEIFHOTO TOHKOIUIEHOYHOTO TPAH3HUCTOPA; IPH
STOM YTIPABJIIONINH BBIBOJ BTOPOI'O BCIIOMOTATENFHOTO TOHKOIUIEHOYHOTO TpaH3UcTOpa B (n+1)-if cTpoke muk-
CEJIOB COeTMHEH CO BTOPOH BETBHIO JIMHUU Pa3BEPTKH, KOTOPOIH COOTBETCTBYET N-51 CTPOKA MTHKCEIOB.

2. XXunkokpucTtaymnieckas AUCIUICHHAS MaHeNb 1Mo I1.1, OTIMYaroniascs TeM, 4TO YNPaBJISIONINA BBIBOT
MIEPBOTO OCHOBHOTO TOHKOIUICHOYHOTO TPAH3HUCTOPA B N-il CTPOKE NMUKCEIOB COCAMHEH C IEPBOM BETBBIO JIMHUN
pa3BepTKH, KOTOPOH COOTBETCTBYET N-51 CTPOKA NMHKCEJIOB; YHPABJSIOMININ BBIBOJA IIEPBOTO BCIIOMOTATEIEHOTO
TOHKOTIJIEHOYHOTO TPAaH3UCTOpa MUKCENa, CMEKHOTO C IMHUKCEJIOM B n-i CTPOKE, COEAMHEH CO BTOPOW BETBBIO
JIUHUH Pa3BEPTKU, KOTOPOU COOTBETCTBYET N-1 CTPOKA MUKCEIOB;

MIpUYEM YHPAaBISIOUIMI BBIBOJ BTOPOTO OCHOBHOTO TOHKOIUIEHOYHOT'O TPAaH3UCTOpa B N-H CTPOKE MUKCE-
JIOB COCJIMHEH C TMEPBOI BETBBIO JMHUU Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s1 CTpOKaA MHUKCEIOB; yIpaB-
JISTFOUIUH BBIBOJ, BTOPOTO BCIIOMOTATENIbHOTO TOHKOIJIEHOYHOTO TPAH3UCTOPa MUKCENa, CMEKHOTO C ITUKCEIOM B
n-i CTPOKE, COCAMHEH CO BTOPOl BETBBIO JIMHUK Pa3BEPTKU, KOTOPOH COOTBETCTBYET (n-1)-51 CTpOKa MHUKCEIIOB;

MIpUYEM YIIPABISIONMNA BBIBOJ IEPBOTO BCIIOMOTATENHHOTO TOHKOIUIEHOYHOTO TpaH3ucTopa B (n+1)-if
CTpPOKE TIMKCEJIOB COEIMHEH CO BTOPOH BETBBIO JIMHUU Pa3BEPTKH, KOTOPOH cOOTBETCTBYET (n+1)-s cTpoKa IMuK-
CEJIOB; YIPABIISIOIINI BBIBOJ IIEPBOTO OCHOBHOTO TOHKOIICHOYHOTO TPAH3UCTOPA MUKCENIa, CMEKHOTO ¢ IHKCe-
oM B (n+1)-# cTpoke, CoOemMHEH ¢ TIEPBOM BETBHIO JIMHUM Pa3BEPTKU, KOTOPOH COOTBETCTBYET (n+1)-s cTpoka
TTKCEIIOB.

3. XXunkokpucTamandeckas AUCIICHHAS MaHeNlb Mo 1.1, OTIWYaromascs TeM, YTO YIPABJISIONIANA BHIBOJ
MIEPBOr0 OCHOBHOT'O TOHKOIIJIEHOYHOT'O TPaH3UCTOpa B N-i CTPOKE MUKCEJIOB COEAMHEH CO BTOPOW BETBBIO JIU-
HUU Pa3BEPTKHU, KOTOPOH COOTBETCTBYET N-si CTPOKA MUKCEJIOB; YIPABISIOIIUNA BBIBOJ IEPBOrO BCIIOMOTATEIb-
HOTO TOHKOIUIEHOYHOTO TPaH3HCTOpa MUKCENa, CMEKHOTO C MUKCEJIOM B N-il CTPOKE, COEAUHEH C MEPBOU BET-
BBIO JIMHUM Pa3BEPTKU, KOTOPOM COOTBETCTBYET N-sl CTPOKA MUKCEIIOB;

MIpUYEM YHPaBISIOLUIMI BBIBOJ BTOPOTO OCHOBHOTO TOHKOIUIEHOYHOT'O TPAaH3UCTOpa B N-H CTPOKE MUKCE-
JIOB COEIMHEH C MEpPBOIl BETBHIO JMHUHU Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s1 CTpOKa MHUKCEIOB; yIpaB-
JISIFOINKH BBIBOJ BTOPOTO BCTIOMOTATEIBHOTO TOHKOIUIEHOYHOTO TPAH3UCTOPA MMHUKCENa, CMEKHOTO C ITHKCEIIOM B
n-# cTpoOKe, COENMHEH CO BTOPOI BETBBIO JIMHUN PA3BEPTKH, KOTOPOH COOTBETCTBYET (n-1)-51 CTpOKa MUKCENOB;

MIpUYEM YIIPABISIONMNA BBIBOJ IEPBOTO BCIIOMOTATENGHOTO TOHKOIUICHOYHOTO TpaH3ucTopa B (n+1)-i
CTPOKE MUKCEIIOB COCTUHEH C IEPBOI BETBBIO JIMHUH Pa3BEPTKH, KOTOPOI COOTBETCTBYET (n+1)-s cCTpoKa MMUK-
CEJIOB; YIPABIISIOIINI BBIBOJ IIEPBOTO OCHOBHOTO TOHKOIICHOYHOTO TPAH3UCTOPA MUKCENIa, CMEKHOTO € TIHKCe-
7oM B (n+1)-i cTpoKe, COeTMHEH CO BTOPOIl BETBBIO JIMHUH Pa3BEpPTKH, KOTOPOH COOTBETCTBYeET (n+1)-s1 cTpoka
MUKCEJIOB.

4. KuIKoKpUCTAIUINYECKAsT TUCIUICIHHAS MAaHeNb MO M.1, OTIMYAroIascs TeM, YTO OCHOBHOW CYOITHKCEN
TaKXke CHa0XXEH TPEThUM KOHICHCATOPOM; JOTIOTHHUTEIIEHBIA CyOITMKCEN TaK)Ke CHA0KEH YeTBEPTHIM KOHICHCA-
TOPOM;

MIPUYEM BBIXOJHOM BBIBOJ BTOPOTO OCHOBHOTO TOHKOIJICHOYHOTO TPAH3UCTOPA COEIUHEH C TPETHUM KOH-
JICHCATOPOM;

IIPUYEM BBIXOJHOW BBIBOJ BTOPOTO BCIIOMOTATENFHOTO TOHKOIUICHOYHOTO TPAaH3MCTOpPA COCIOMHEH C YeT-
BEPTHIM KOH/IEHCATOPOM.

5. Xunkokpucrammdeckasi TUCTUICHHAS TaHeIb 110 1.1, OTIIMJalomasics TeM, YTO 3Ta KUIKOKPHUCTAIUTHYC-
CKas AUCIUICHHAS TTaHeNb CONEPKUT OOIIHMIA IIEKTPOM, BEIXOJAHOW BBIBOJ BTOPOTO OCHOBHOTO TOHKOIUIEHOYHOTO
TPAH3HUCTOPA COCIUHEH C 3TUM OOIIUM 3JICKTPOJOM, M BBIXOJHOW BHIBOJ BTOPOTO BCIIOMOTATEIBHOTO TOHKOII-
JICHOYHOTO TPAaH3UCTOPA TAKKE COCTMHEH C THM OOIINM JICKTPOIOM.

6. XKuaxokpucTamnieckas TUCIUICHHAS MTaHEeNb 1O I1. 1, OTIMYaromasicsi TeM, YTO TPHU BBITIOTHCHUH KU/
KOKPHCTAIUTHYCCKON TUCIUICHHON MaHENbI0 Pa3BePTKH CBEPXY BHU3 SIPKOCTh U300PaKCHUSI OCHOBHOTO CYOIIHK-
celia MEHbIIE IPKOCTH U300PaKCHHS TOTIOHUTESIFHOTO CYOMIKCeNa; U MPH STOM MPH BBITOTHCHHUN KHUIKOKPH-
CTAJUIMYCCKON MUCILICHHOW MaHEIbI0 Pa3BEPTKUA CHHU3Y BBEPX SPKOCTh M300pakeHUsI OCHOBHOTO CYOITHKCea
0oJbIIIe WM paBHA APKOCTH U300pAKESHUS JOTIOTHUTEIHHOT'O CyOITnKcena.

7. Kunkoxpucramuimueckas: AUCIUICHHAs aHes b, coJiepaKanias

MHOYKECTBO JTMHHUH TIepeIadyl JaHHBIX JJIs BBOJA CUTHAJIOB TaHHBIX;

MHOYKECTBO JINHUI pa3BePTKH ISl BBOJIA CHTHAJIOB Pa3BEPTKH; IIPH 3TOM KaXkKJas M3 JIMHUI pa3BEepPTKH CO-
JIEPXKUT TIEPBYIO BETBb M BTOPYIO BETBb; IIPHUEM IIepBasi BETBh PACOI0KEeHA Ha BEPXHEM Kpae IMUKCela, BTOpas
BETBB PACIIOIO’KEHA HA HIDKHEM Kpae IHKCea;

MHOKECTBO TIHKCEJIOB, 00pa30BaHHBIX M OKPY)KCHHBIX JIMHUSAMH MEpeaud JAHHBIX W JTUHUIMU Pa3BEPTKH,
MPU 3TOM IHKCETBl BKIFOYAIOT OCHOBHBIC CYOIHMKCENBl U JIOTIOJHUTEIBHBIC CYOIMKCENBI, IPHYEM OCHOBHBIC
CYOTIMKCEIIBI ¥ IOTIOJTHUTEIBHBIC CyOMUKCEITBI PACIIONOKEHBI CMEXKHO;

MPUYEM OCHOBHBIC CYyOITMKCEIBI, COOTBETCTBEHHO, CHA0KEHBI IMTEPBEIM OCHOBHBIM TOHKOIUICHOYHBIM TpaH-
3UCTOPOM, BTOPHIM OCHOBHBIM TOHKOILJIEHOYHBIM TPAH3UCTOPOM M MEPBBIM KOHJIEHCATOPOM; JOMOJHUTEIbHBIE
CyOIHKCENbI, COOTBETCTBCHHO, CHAOXCHBI 110 MCHBIICH MEpe OJHUM BCIIOMOTATCIBHBIM TOHKOIUICHOYHBIM
TPAH3UCTOPOM M BTOPHIM KOHJICHCATOPOM;

YOPaBJIONNI BBIBOA TIEPBOTO OCHOBHOTO TOHKOIUICHOYHOTO TPAaH3UCTOPA B N-H CTPOKE MHKCENIOB, CO-
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€IMHEHHBIN ¢ BETBBIO JINHUU PAa3BEPTKH, KOTOPOI COOTBETCTBYET N-s1 CTPOKA IMUKCEJIOB;

MIpUYEM YHPABISIOUIMI BBIBOJ BTOPOTO OCHOBHOTO TOHKOIUIEHOYHOT'O TPAaH3UCTOpa B N-H CTPOKE MUKCE-
JIOB COEIMHEH C TIEPBOH BETBBIO JTMHUH Pa3BEPTKU, KOTOPOH COOTBETCTBYET (n+1)-s1 CTpOKa MAKCEIOB;

TIPUYEM YITPABJISIOIIANA BBIBOJ] BCIIOMOTATEILHOTO TOHKOTUIEHOYHOTO TpaH3ucTopa B (n+1)-i cTpoke muK-
CEJIOB COCIMHEH C BETBBIO JIMHUU PAa3BEPTKHU, KOTOPOH COOTBETCTBYET (N+1)-51 CTpOKa MUKCETIOB;

BXOJIHOHM BBIBOJ] TIEPBOTO OCHOBHOTO TOHKOIUICHOYHOTO TPAH3UCTOPA, COSAWHEHHBIH ¢ JTUHHUEH Mepenadn
JIAHHBIX, BBIXOAHON BBIBOJ] IIEPBOTO OCHOBHOT'O TOHKOIUICHOYHOT'O TPAH3MCTOPA, COSTUHEHHBIN C TIEPBBIM KOH-
JIEHCATOPOM; TIPUYEM BBIXOJHOHM BBIBOJI IEPBOTO OCHOBHOTO TOHKOIIJICHOYHOTO TPAH3UCTOPA TAK)KE COSTMHEH C
BXOJIHBIM BBIBOJIOM BTOPOTO OCHOBHOT'O TOHKOILJIEHOYHOI'O TPaH3UCTOPA; U

MIpUYEM BXOJHON BBIBOJ BCIIOMOTaTEIbHOTO TOHKOIUIEHOYHOTO TPaH3UCTOpa COeIMHEH C JIMHUEH nepenaa-
YU JAHHBIX, BBIXOJHOM BBIBOJ BCIIOMOTaTebHOTO TOHKOIJIEHOYHOIO TPAH3UCTOpPA COEAMHEH CO BTOPHIM KOH-
JICHCATOPOM, TPH STOM N TPEACTABISIET COOO0H [eI0e YUCIIo, KOTOPOe OOJIBIIE HIH PaBHO 2.

8. XKunkokpucrammdeckasi TUCILICHHAS TaHEb IO I1.7, OTIMYAIOIIAsACS TEM, YTO JOMOTHHUTEIBHBIC CY0-
MUKCEITBI, COOTBETCTBEHHO, CHA0KEHBI MEPBHIM BCIIOMOTATEIEHBIM TOHKOIJICHOYHBIM TPAH3UCTOPOM U BTOPBIM
BCITOMOTATENbHBIM TOHKOIIJICHOYHBIM TPAaH3MCTOPOM; BXOJHOW BBHIBOJ IMIEPBOTO BCIIOMOTATEIILHOTO TOHKOTLIS-
HOYHOTO TPAH3UCTOPA COCNWHEH C JMHHUEH Tepenavyu JaHHBIX, BBIXOIHOW BBIBOJ IMIEPBOTO BCIIOMOTATEILHOTO
TOHKOTUIEHOYHOTO TPAH3UCTOPA COSTMHEH CO BTOPHIM KOHACHCATOPOM; YIPABIISIONINI BEIBOJI BTOPOT'O BCTIOMO-
TaTeNIbHOTO TOHKOTIUIEHOYHOTO TpaH3UCTOpa B (n+1)-ii cTpOKe MUKCEIOB COCTUHEH CO BTOPOH BETBHIO JIMHUU
pa3BepTKH, KOTOPOH COOTBETCTBYET N-51 CTPOKA MUKCEIIOB.

9. XXunkokpucTamindeckas AUCIICHHAS MaHeNIb M0 1.8, OTIWYAroMIascs TeM, YTO YIPABJISIONIANA BHIBOJ
MEPBOT0 OCHOBHOT'O TOHKOIUIEHOYHOT'O TPAH3UCTOPA B N-i CTPOKE MUKCEIOB COEANHEH C TIEPBOM BETBBIO JIMHUU
pa3BepTKH, KOTOPOH COOTBETCTBYET N-s1 CTPOKA MUKCEJIOB; YINPABJISIONIMIA BBIBOJ MEPBOTO BCIOMOIaTeIbHOTO
TOHKOIJIEHOYHOTO TPAaH3UCTOpa MUKCENa, CMEKHOTO C IMHUKCEJIOM B N-i CTPOKE, COEAMHEH CO BTOPOW BETBBIO
JIUHUH Pa3BEPTKU, KOTOPOU COOTBETCTBYET N-S CTPOKA MUKCEIOB;

MIpUYEM YHPABISIOUIMI BBIBOJ BTOPOTO OCHOBHOTO TOHKOIUIEHOYHOT'O TPAaH3UCTOpa B N-H CTPOKE MUKCE-
JIOB COEIMHEH C TIEPBOI BETBBIO JIMHUH Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s CTpOKa MUKCENOB; yIpaB-
JISTFONTUH BBIBOJ BTOPOTO BCIIOMOTATEILHOTO TOHKOIIJICHOYHOTO TPAaH3UCTOpa MUKCENa, CMEKHOTO C TTUKCEIOM B
n-# CTpOKe, COENMHEH CO BTOPOI BETBBIO JIMHUU PAa3BEPTKH, KOTOPOH COOTBETCTBYET (n-1)-51 CTpOKa MUKCEINOB;

TIPUYEM YTIIPABJLIIONIMA BBIBOJ TIEPBOTO BCIIOMOTATEILHOTO TOHKOTUIEHOYHOTO TpaH3ucTopa B (n+1)-i
CTPOKE IMHKCEJIOB COSMHEH CO BTOPOH BETBBIO JIMHUH Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s1 cTpoka MUK-
CEJIOB; YIPABIISIONMINN BBIBOJI IEPBOTO OCHOBHOTO TOHKOIUICHOYHOTO TPAH3UCTOPA THKCENIa, CMEXHOTO C IMHKCe-
soM B (n+1)-# cTpoKe, COCIMHEH C MEePBOM BETBBIO JIMHUU PAa3BEPTKH, KOTOPOH COOTBETCTBYET (nt+1)-s cTpoka
MMHKCEIIOB.

10. XXunkokpucrannuueckasl TUCIUICHHAs MaHeNb MO M.8, OTIMYaloIascs TeM, YTO YIPABISIOMIUNA BBIBO
MIEPBOr0 OCHOBHOT'O TOHKOIIJICHOYHOT'O TPaH3UCTOpa B N-H CTPOKE MUKCEJIOB COEAMHEH CO BTOPOW BETBBIO JIU-
HUU Pa3BEPTKHU, KOTOPOH COOTBETCTBYET N-si CTPOKA MUKCEJIOB; YIPABISIOIIUNA BBIBOJ IEPBOrO BCIIOMOTATEINb-
HOTO TOHKOIUIEHOYHOTO TPaH3HCTOpa MUKCENA, CMEKHOTO C MUKCEJIOM B N-il CTPOKE, COEAUHEH C MEPBOU BET-
BBIO JIMHUH Pa3BEPTKH, KOTOPOH COOTBETCTBYET N-sl CTPOKA IMUKCEIIOB;

TIPUYEM YIPABISIONINN BBIBOJ] BTOPOTO OCHOBHOTO TOHKOIUICHOYHOTO TPAaH3UCTOPA B N-H CTpOKE MUKCE-
JIOB COEJIMHEH C TIEPBOI BETBHIO JIMHUH Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s CTpoKa MUKCENOB; yIpaB-
JISTFONTUH BBIBOJ BTOPOTO BCITOMOTATEILHOTO TOHKOIIJICHOYHOTO TPAaH3UCTOpa MUKCENa, CMEKHOTO C ITUKCEIOM B
n-# cTpOKe, COENMHEH CO BTOPOI BETBBIO JIMHUU PAa3BEPTKH, KOTOPOH COOTBETCTBYET (n-1)-51 CTpOKa MUKCEINOB;

MpUYEM YTIPABJSIIONINI BBIBOJ MEPBOr0 BCIOMOTaTeNbHOTO TOHKOIUIEHOYHOTO TpaH3ucTopa B (n+1)-i
CTPOKE MUKCEJIOB COEIMHEH C MEPBOM BETBBIO JIMHUHU PA3BEPTKU, KOTOPOH COOTBETCTBYET (n+1)-1 CTpoka MHUK-
CEJIOB; YIPABISIOLIUN BBIBOJI IEPBOTO OCHOBHOTO TOHKOIUIEHOYHOT'O TPAH3UCTOPA MHUKCENa, CMEXHOIO ¢ IMUKCe-
7oM B (n+1)-i cTpoKe, COeTMHEH CO BTOPOIl BETBBIO JIMHUH Pa3BEpPTKH, KOTOPOH COOTBETCTBYeET (n+1)-s1 cTpoka
IMHKCEIIOB.

11. XKuakokpucrammndeckas AUCIUICHHAS MAHETb 10 11.8, OTIMYAIOIIAsCsS TEM, YTO OCHOBHOH CyOIMKCeN
TaKkKe CHA0XKeH TPETHUM KOHACHCATOPOM; JOTIOJTHUTEIHHBIN CYOITUKCEN Takke CHA0KEeH YeTBEPTHIM KOHJICHCA-
TOPOM;

MIPUYEM BBIXOHOW BBIBOJ BTOPOTO OCHOBHOTO TOHKOILICHOYHOTO TPAH3UCTOPA COCIUHEH C TPETHUM KOH-
JIEHCATOPOM;

MIPUYEM BBIXOJHOW BBIBOJ BTOPOTO BCIIOMOTATEILHOTO TOHKOIUICHOYHOTO TPAH3UCTOPA COCTUHEH C YeT-
BEPTHIM KOHJICHCATOPOM.

12. XKunkokpuctaymmueckasi JUCIUIEHHAs MMaHeNb MO0 I1.8, OTIUYAIOIIAsCS TEM, YTO dTa KUIKOKPUCTAIUIN-
YyecKasl JUCIUICHHAS MMaHeb COJICPKUT OOIIUI 3JIEKTPO], BEIXOJHOW BBIBOJ BTOPOTO OCHOBHOTO TOHKOIUICHOY-
HOTO TPAH3HCTOPA COCAUHECH C 3TUM OOIIKM DIICKTPOJIOM, H BBIXOJHOW BBIBOJI BTOPOTO BCIIOMOTATEIIEHOTO TOH-
KOTUICHOYHOTO TPAH3HUCTOPA TAKXKE COCTUHEH C 3TUM OOIIIM SJICKTPOIOM.

13. Xunkokpucramimdeckas IUCIUICHHAS MaHENb M0 1.7, OTIMYAOMIAsICs TEM, YTO JOTIOTHUTEIBHBIN Cy0-
MTUKCEJT, COOTBETCTBEHHO, CHA0XKEH TOJILKO OJHUM BCIIOMOTAaTEIBHBIM TOHKOTUICHOYHBIM TPAH3UCTOPOM;

TIPUYEM YTIPABISIONTUN BBIBOJ TIEPBOTO OCHOBHOTO TOHKOITICHOYHOTO TPAH3UCTOpa B N-i CTPOKE MUKCE-
JIOB COEIMHEH CO BTOPOM BETBBIO JIMHUHU Pa3BEPTKH, KOTOPOH COOTBETCTBYET N-S CTPOKA ITHKCEJIOB; YIIPABJISIO-
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LM BBIBOJI BCLIOMOTATEIbHOI'O TOHKOIUIEHOYHOT'O TPAH3UCTOpa MUKCENa, CMEXHOIO C MUKCEJIOM B n-il CTpoKe,
COEJIMHEH C MEPBOU BETBBIO JIMHUU Pa3BEPTKH, KOTOPOH COOTBETCTBYET N-51 CTPOKA MUKCENOB;

TIPUYEM YIPABISIONINN BBIBOJ] BTOPOTO OCHOBHOTO TOHKOIUICHOYHOTO TPAaH3UCTOPA B N-H CTpOKE MUKCE-
JIOB COEZIMHEH C TIEPBOH BETBBIO JTMHUH Pa3BEPTKU, KOTOPOH COOTBETCTBYET (n+1)-s1 cTpOKa MUKCENOB; U

TIPUYEM YITPABJISIOIIANA BBIBOJ] BCIIOMOTATEIbHOTO TOHKOTUIEHOYHOTO TpaH3ucTopa B (n+1)-i cTpoke muK-
CEJIOB COCIMHEH C TIEPBOM BETBBIO JIMHUU Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-s1 CTpOKA MUKCEIIOB; yIpaB-
JISTFONTUH BBIBOJ] TIEPBOT'O OCHOBHOTO TOHKOIIEHOYHOTO TPAH3UCTOpa MUKCENa, CMEKHOTO C IMMUKCENIOM B (n+1)-i
CTPOKE, COCTMHEH CO BTOPOU BETBBIO JIMHUU Pa3BEPTKH, KOTOPOH COOTBETCTBYET (n+1)-51 CTpOKa MUKCEIOB.

14. XXuaxoxpucraminyeckas TUCIUIeHHas MaHedb Mo 1.13, oTnuvaromascs TeM, YTO 9Ta KHUIKOKPUCTAII-
JYecKas AWCIUICHHAs TaHeIbh COJCPIKUT OOIMIMN 3JIEKTPO, OCHOBHOW CYONHMKCEN TaKXKe CHA0XEH TPEThHM
KOHJEHCATOPOM; BBIXOJHOM BBIBOJ BTOPOTO OCHOBHOTO TOHKOIJIEHOYHOTO TPAH3UCTOPA COEIWHEH C TPEThUM
KOHJICHCATOPOM WJIH C OOIIHM 3JIEKTPOIOM.

15. XKunkokpucrammdyeckas TUCIUICHHAS MAHEIb 0 I1.7, OTIMYAIOIIAsACs TEM, YTO MepBas BETBb U BTOPas
BETBb COOTBETCTBYIOT MOJIOKEHHUIO Ha CTHIKE ABYX CMEKHBIX MUKCEIOB COOTBETCTBEHHO.

16. XKuakoxpucramumdeckas TUCTUIEHHAs MaHeNb 110 1.7, OTIUYAIOIIAsCS TeM, YTO MPH BBHITOJHEHUH KU~
KOKPUCTAIUTMYECKON MTUCTUICHHON MaHeNbI0 Pa3BepTKH CBEPXY BHHU3 SIPKOCTh M300paKEHUsT OCHOBHOTO CyOIHK-
cena MEHbIIe SPKOCTH H300paKEeHHUS JOTIOJTHUTEIBHOTO CyOIuKcena;

TIPH BBHITIOJTHEHUH JKUIKOKPUCTAIMUECKON TUCTUICHHOW TaHENbI0 pa3BepTKH CHU3Y BBEPX SAPKOCTh HM30-
OpakeHUsI OCHOBHOTO CyOIHKcela O0JIbIle WIH PaBHA SIPKOCTH W300paskeHUs JOTIOTHATEIHHOTO CyOInKcena.
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