AnreGpa curHaTyp

1.8.8. CeaeHnoHbI

Iycre cymectByroT 16 00bekTOB 4, (Tme g = 1, 2, 3, ..., 16), ynosnerso-
pstroux ycnoBusM anredpsl Kitupdopna 7,7, + 1um = 20, TAC Oy — €ANHAY-
Has 16x16-matpuma. Torma cymmapnas merpuka (1.8.27) moxer OBITH «pac-
CJIOCHA» Ha JIBA JIMHEIHBIX COMHOXHTEJIS:
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= ds" P+ T gsC T gt TP (1.8.62)
+ ds(77+7)2 + dS(++77)2 + ds(7+77)2 + ds(+7 +7)2+
+ dS(7+++)2 + ds(————)z + ds(+++7)2 + ds(7++7)2+
+ dS(++7+)2 + ds(77++)2 + ds(+7++)2 + ds(7+7+)2.

To ectp mpousBeneHUE TUX JIUHEHHBIX (a)(HUHHBIX) COMHOKHUTENIEH BHOBB
MIPUBOAMT K MCXOTHOH KBaapaTudHOi Gopme (1.8.27).

B sToM ciydae muHEHHBIE COMHOKUTENH dss’ M dss'' MOTYT COOTBETCTBOBATH
LIECTHAUATUMEPHBIM KOMIUICKCHBIM YHCJIaM: COOTBETCTBEHHO CE0eHUOHY W
KOMIUIEKCHO CONPSDKEHHOMY €MY CeOeHUOHY.

IoxcraBum cenennoH dss’' B Gpyrkmmonan (1.8.1) u mpupaBHIEeM ero mepByro
BapHALMIO HYJIIO
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(1.8.63)
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S = 5!dsE' = 5J”71ds(+—77) + 5j‘”zds(++++) n 5[’73d5(777+)+ 5‘[ ;74d5(+* 9,
+SInsds )+ Slneds™ ) + Slipds T+ Slygds O+
+5J’79ds(7+++) + 5[11100{5‘(7777) + 5.[7711ds(++Jr R 5!711261.5‘ Erey

+ 8niads™ ™+ Snadst O+ 8lipisds® T +6i1edst T P =0.
(1.8.64)
AHaNOrMYHO MOXKHO IOJIYYHTh NEPBbIe Bapualuy (yHKIHMOHAA C Y4aCTHEM
BTOPOT'O COMHOXUTEJS dss':

5" = Sldsy" = Slds™ ) + Slnads" Y + Slyds™ 4 SLyads” D +
+5J115ds(=+7>+ 5Iﬂ6ds(+*") I 5In7ds(’+”)+ 5Ingds(+’ .
+8Inods™ T + S ipods™ ) + STpndst T+ Slpads T +

S uads 0+ Slnuadst O Shpsds T +Slpeds =0,

B aToM ciydae MOXHO cpa3y MOJIyYHTh YJIBTEPAIbHYIO CEOCHUOOUHAMUKY
BCET0 y4acTKa A,.,~-BaKyyMa B IIEJIOM.

HamnoMHuM, 4TO €ciiu B YJIBTEPaIbHON cedeHUuoOuHamuke AMEIOT MECTO ad-
(MHHBIE 1 METPUYECKHE «TOKM» 16-TH yJIbTEpaJbHBIX CJIOEB (4-KapT), TO Mpu
nH(EpaJIbHOM ypOBHE PAacCMOTPEHHUS! TaKMX MOINEPEUHBIX CIIOEB OKa3bIBAaeTCs
yxke 256 (cMm. 1. 1.2.9) u BHYTpeHHSs BaKyyMHasi AMHaMHKa 3HAYUTEIBHO YC-
noxHsiercs. [Ipu eme Oosee neTalbHOM PAacCMOTPEHHH HCCIENyeMbId y4acTOK
Ap-p-BaKyyMa paclIeIuIsieTcs Ha ele Ooubliee KOJIWYECTBO TMTalIbHBIX IIOIe-
PEUHBIX CJIOEB, U TaK MOXKET MPOJIOJIKATECS /10 OeckoHeuHoCTH (cM. 1. 1.2.14).

JpyruMu cioBaMu, Mbl MOXKEM TIOJNYYUTh aAJUTHBHO-MYJIbTUILTHKATHBHYIO
JUHAMHKY TTOTIEPEYHBIX BAaKyyMHBIX 4-MEPHBIX CIIO€B OECKOHEYHOMN CIIOKHOCTH.
OpHako mocpeAcTBOM ycpenHeHHs (T. €. 3arpyOeHHs] 4yBCTBHUTEIBHOCTH BOC-
TIPUSITHS) 3Ta CIOKHOCTh BCETIa MOXKET OBITh OTpaHrueHa A0 HeoOX0uMoi (HO
KpaTHOU 8-MH) TOUHOCTH.

[Tpu camoM rpy0OM yCpeJIHEHHOM PacCMOTPEHUM AJICUTHA MOXKET BEPHYTb-
cs K 4 + 4 = 8-MepHOMY BOCHPHUATHIO OKPYXKAIOLIEH MPOTKEHHON peabHOCTH,
COINOCTaBUMOMY C OLIYIIEHHUSMH HAIIX OPraHOB YyBCTB.

Maremaruka HOACKa3bIBaeT, YTO JaXXe B paMKax rpy0oro paccMoTpeHus
MHp YCTPOEH HEBEPOSTHO CJIOKHO, HO IIPU 3TOM YAMBUTEIHHO KPAaCHUBO M rap-
MOHHUYHO.

JlaMuHapHOE IBWKEHHE y4acTKa AaXe OJHOIO0 A, .,-BaKyyMa COCTOUT HE
IIPOCTO M3 CYNEPIO3UINH JIAMHUHAPHBIX ITOTOKOB €ro 16-TH yJIbTepalbHbIX CIIO-
eB. Hannume opTOHOPMUPOBAHHEIX (T. €. B3aUMHO MEPICHINKYIISPHBIX) 00BEK-
TOB {, WIH #, B paccuoeHHbIX MeTpukax (1.8.32) mmm (1.8.62) roBopHT 0 TOM,
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YTO HONEPEYHbIE BAKYYMHBIE CJIOM M COOTBETCTBEHHO HX «TOKH» B3aUMHO IeEp-
MICHUKYJISIPHO TIEPEIUIeTaIOTCst APYT ¢ ApyroM. IIpu 5ToM, ycpeaHeHHas JIMHHS
«TOKa» BCEr0 y4yacTka A,.,-BaKyyma Kak IeJIOCTHOrO 00pa3oBaHHMs II0XOXKa Ha
<OKTYT», CIUICTEHHBIH 13 8-MM a)(PUHHBIX «TOKOB» U 8-MU aPUHHBIX «IIPOTH-
BOTOKOB» (8 + 8 = 16 «HUTEN» U «aHTHHUTEI»).

Cama ncxonmnas kBamparudHas gopma (1.8.27) mogpazymeBaeT OpTOTrOHAIb-
HOCTB BCcEX 16-TH, BXOIIINX B HEE CIIaraeMbIX. JTO CIIEAYET yXKe U3 TOTO, UTO
JaHHAs KBaJpaTW4yHas (opMa mpeicTaBisieT co0oit 0000mennyo Teopemy [u-
(daropa st «IPSMOYTOJILHOTO TPEyrojbHUKa» B 16-MepHOM (ha3oBOM Mpo-
CTpaHCTBE. DTO BceoOliee NPaBUIIO: «3JIEMEHTHI (T. €. KOPHH KBaJpaTHBIE OT
ClTaraeMBbIxX ) JJF000# KBaIpaTHIHO (POPMBI B3aNMHO NEPIEHINUKYIISIPHBD».

Yto pa3buparbcsi B BAKYYMHBIX KIyTax pasykpacuM ad(UHHBIE yIbTepaib-
HblE HUTH» (T. €. UHTEPBAIbI C Pa3IMYHBIMU CTHUTHATYpPaMH) B «L[BETa» BaKy-
YMHOW XpOMO/IMHAMUKH:

ds"" Y~ yaacTok KpacHO# «HHTH» CO CTHTHATYPOI + + + +}
d (———+) _ > % — - — +

s Y4acTOK OPAHXKEBOH «HUTH» CO CTHTHATYpOH  { }
d (= -+ o o + — _ o+

s YYaCTOK JKENTON «HUTHY» CO CTUTHATYPOM { }
a5 i i - -+ -

s YYacTOK 3€JICHOH «HUTH» CO CTUTHATYPOH { }
ds" =7 — yuacTok rony6oit «<HUTH» CO CTHTHATYpPOI + + - -}
dsCH_ = i -+ - -

s Y4YacTOK CHHEH «HHUTH» CO CTUTHATYPOH { }
ds™ ™ ")~ yuacTok QHONETOBOM «HUTHY CO CTHTHATYpO  {+ — + —}
ds'" ~~7 — yuacTok 6710t KHHTH» CO CTHTHATYPOH + - - -}

MpoCTpaHCcTBa MUHKOBCKOTO
(1.8.67)
WU «QHTUHUTI»:

ds"~"7) — y4aCTOK aHTHKPACHOI HHTH» CO CTHTHATYPOii - - -}

+++-) & moof

ds — Y4acTOK aHTHOPAHKEBOW «HUTH» CO CTHTHaTypoit {+ + + —}

ds ") — yuacTOK aHTKENTOM HHTHY» CO CTHTHATYPOIL -+ +-}

(+—++) ~ +
ds — y4acCTOK aHTU3EJICHOW «HUTHY» CO CTHTHATYPOM {+ + +1
ds© ™" — yuacToK aHTHTOMYGOI KHHTH» CO CTHTHATY POt - — + +}
ds(+ +-+4)

— YYaCTOK aHTUCHHEH «HUTH» CO CTHTHATYPOH {+ — + +}
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dst "9 - Y4acTOK aHTH(HOIETOBOM «HUTH» CO CTUTHATYpo {— + — +}

d (—+++) % 7| + - - -
s YYaCTOK YEPHOUW «HUTU» CO CTUTHATYPOU { }
AHTHUIIPOCTPAHCTBA MUHKOBCKOTO.

(1.8.68)

Ilepennemenue 6aKyyMHbIX «MOKO8» U «NPOMUBOMOKO8Y» 6 HEKOMOPOM
CMbICAE NOOOOHO CRACMEHUI) MKAHEU MbIWY U CYXONCUTUL 4eTI08EUeCKo20 meid
(cm. puc. 1.8.1 u 1.8.2). [losmomy oceymsl 8aKYYMHBIX MEYEHUU MONCHO UH-
mepnpemuposams Kax HanpsiceHue «mviuyy u «cyxoaxcunuiily Tena [pupoouwl.

Puc. 1.8.1. Ilepemnnerenue
TKaHe# MBI yenoBeka [39]

Bosemume xaxoii-nubo npedmem
6 pyky u ommnycmume eco. [auHoe
npodHOe meno ycmpemumcs K Ho-
sepxnocmu 3emau. C nosuyuii Ancue-
Hbl 9MO 03HAYAem, YMo 6 OKON03eM-
HOM NpOCMpaHcmee 6aKyym,  cpeo-
HeM, cmekaemca K A0py Hawe Tla-

Hembl.

Mamemamuueckuti annapam An-
cueHbl npedckasvieaenm, 4mo OaHHbL

Yenosex ecmv keunmaccenyus Muposwix
Hoeil, u 6 nepennemenuvix mMKaHax Mvludy
eeo mena (puc. 1.8.1 u 1.8.2) ¢ppaxmanvno
NOBMOpAEmMcsi nepenyiemenue HCUHEHHbIX
«moxoe» npomsidicentoll Peanvnocmu.

Ilepennemenue «MycKyn08», «CyX0diCu-
JULY U «apmepuily 8aKyyMa He8UOUMbL, HO 8
cuny Bcenenckoeo npunyuna: «Ilodobue
nopoxcoaem noo0oOHOe», 68Ul BuUOUMoe,
MOJICHO 68 HEKOMOPOU Mepe cyOums 0 CGOli-
cmeax u cmpykmype Hesuoumozo.

Ecnu 6 sakyymmvlii «mok» 3anycmumo
npobHoe mamepuaivHoe meio (be3 nawaiv-
HOU CKOpOCMU), mo oHO OyOem no8mopsms
cpedHee  Osudicenue OAHHO20 — YHACMKA
nromuou nycmomul. Yem munuamiophee u
nezye npobuas yacmuya, mem Oojee MOH-
Kue 8aKyymHvle «mMOoKu» OHO 6yoem uyecm-
606aMb.

Puc. 1.8.2. Ileperierenre TkaHew,
CYXOXKWIINH U apTepuit
B TeJe yesoBeka [39]
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VCPEOHEHHbI MAKPOCKONUYECKUL «MOK» 6AKYYMA COCMOUM U3 NepenjiemeHus
BENIUKO20 MHONCECTBA NOONOMOKO8 («PYUEliK08») e20 NPOOONIbHbIX U NONepey-
HbIx cnoes. Tlpu 8ozmooicnocmu obpamume 6HUMAHUE HA 20PHBLIL pyyell — Mo
He npocmo eouHoe JIAMUHAPHOE MmeyeHue G00bl, d CIOJNCHOE NepenjiemeHue
MHOCECMBA MENIKUX 8PAUAIOUSUXCSE CIPYEK.

ITlpumepro max dice vlenaOUm U YCpeOHEeHHAs: TUHUSL BAKYYMHO20 «MOKAY,
SABNAIOWE20CSL, NO CYMU, (IAHCZYIOMY, CEUMBIM U3 MHONICECHEA BUHMOOODA3HbIX
«noomoxos». B smom enympennsisi cymo kasgcoozo usmenenus ¢ Ilpupooe: no-
boe npossieHue NPAMOIUHEUHO20 (AMUHAPHO20) MeYeHUs HCUSHEHHO20 CYO-
cmpama bvimus (6 mom yucne pazeopauueanue cmpenvt Bpemenu) conpogooic-
Odaemcsi gpawjamenvHuilMu (MypoyileHmHbIMU) npoyeccamu 8 NIOCKOCMU, nep-
NEeHOUKYVISAPHOU HANPABTIEHUIO D020 MeYeHUs.

YMeHue ynpaBiaTh «T€YEHUSMU» MPOAOJIBHBIX U MOIEPEUHBIX BaKyyMHBIX
CJIOEB O3HAYaeT, IO CyTH, YTO MbI BXOAUM B Takoil KOHTakT ¢ Pazymuoil CyTsio
BbITHs, KOTOPBIA MO3BOJIIET COYYacTBOBATh B YIIPABICHHM «MbImmamm» Ero
CaMoro INIOTHOTO YPOBHS MPOSIBICHAH.

Uepes pazyMHOE COydacTHE B YIPABICHUH «MBIIIIAMMU» (CHJIAMH) HH)KHETO
Muponopsaka 4YeloBEYeCTBO MOXKET HAy4YHThCSI NPEOJOJIEBATh T'PABUTALMIO,
YepraTh YHEPIHI0 «IIYCTOTHDY, UCLENATh U €IIe€ MHOTOE APYroe, 4TO B KOpHE
CIIOCOOHO IEepEeBEPHYTh HAIIM NpeJcTaBiIeHus o PeanbHoCTH.

Eme pa3 momuepkHeMm, YTO BaKyyMHas AMHAMHKa — 3TO OrPOMHasi 00J1acTh
JUIsL MCCIIEIOBaHUM ¢ OOJBIIMM KOJIMYECTBOM BOIPOCOB U IPOOJIEM, KOTOpPbIE
BO3MOXKHO Pa3pelInTh TOJBKO COBMECTHBIMH YCHIIMSIMH TEOJIOTOB, (PU3HKOB,
MaTeMaTHKOB, OMOJIOTOB, TONOrpad)oB U APYTUX CHEHUATNCTOB ITPAKTHUECKU U3
BCEX OCTAIBHBIX 00JIaCTeH UYEeIOBEYECKUX 3HAHMW. JTH YCHIIHUS, NPH YCIOBHU
BO3pacTaHUsi AYXOBHOTO M HPABCTBEHHOT'O COCTOSIHMS HAIIEH LUBHIM3ALIUH,
MIPUBEAYT K KOJIOCCATBHOMY IPOPBIBY, B HAIIMX NpEICTaBICHUAX 0 I'paHanos-
Hoit b-xectBennoit CTpykType okpyxkaromeii Hac PeanpHOCTH.

«...— Koeoa noou euoam nawiy 3emnio u Hawux sHceHuyut, OHU 2080PAM, YMo

xomenu 6bl 0CMAamMbCsl 30eCh Hasce20a, — CKA3al omely.
— A 5 xouy nosudame Opyeue 3eMiu, NOCMOMPENMb HA OPY2UX HCEHUJUH.

Beov smu moou nuxozoa ne ocmaromes y nac, — eospasui Canmssieo.

— Jlna nymewecmeuil HyJIcHbl OobuiUue OeHbel, a U3 Hauie2o opama He Cu-
0sim Ha Mecme MONbKO NACMYXU, — OMEEemUI omel.

— Ymo orc, moeda cmany nacmyxom, — ckazan Canmwsieo.

Omey Huuezo He omeemuil, A PAHO YMPOM GPYYUI eMy KOUleaeK ¢ mpems.
CMAPUHHBIMU 30JI0MbIMU...

... Tenepv y Canmwsico ecmv omapa ogey, KypmKa u KHu2a, Komopylo ece20d
MOICHO 0OMeHAMb Ha Opy2ylo. A camoe 2r1asHoe — OH Rymeulecmeyen...

— He 3Hat, kax 60vl mue yoanocv Havumu b-I'A 6 cemunapuu, — nooyman
Canmpwseo, 2na0a Ha eocxooaujee Hao mymanom Ceemuno, — oOadice eciu Obl 5
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8bIYUUTL 8CE BUObL Ueno6euecKux epexos...» (llayno Koanvo «Anxumuxy [45]).



