Pemenune 3ana4 cemuuapa Ne6 nmo kypey “OcHOBBbI KHOepHeTHKH”
Aas rpynn 3-ro noroka 3-ro kypca ¢paxkyiabrera BMK MI'Y.
Kackagnsie KC u C®3. Meroa kackanos 1 KC u CPI.

3agaua Ne2.13(1)

[TocTpouTh METONIOM KackaoB KoHTakTHY cxemy (KC) mis ynximu f(73) = z11073 O 1973 D 1.

Pemenue:

PyKoBOZICTBYSICH €CTECTBEHHBIM MOPSIKOM TIEpEMEHHBIX, pa3inoxum 1o lllennony cnadana camy ®AJl f mo
e€ mepBoi MepeMeHHOM, U Jaiee MPOJAOHKUM PacKIIabiBaTh €€ MOA(QYHKINHU 10 MOCIEIYIOIIUM IePEMEHHBIM.
ITycts G = Gy = {f} — ncxomnHoe MHOXKECTBO (YHKIHH, ISl KOTOPHIX METOIOM KACKaJ0B HY)XHO TIOCTPOUTH

cxembl. Paznoxxenue lllenHona ¢pyHKuuu f MO nMepeMeHHON X1 BBIVISIUT TaK:
f@) =7, f0,29,23) Vay - f(1,29,23) =Ty - (mow3 B 1) V-1

Beeném ynoOusie o6o3HadeHus. Ilycte k U n HaTypambHble uyucia, k < n, Gyakuus g — PAJl u3z Py(n),

o = (01,...,0k) — nBonuHsll Habop muHBI k. Bynem nanee 0603Hauath QYHKIHIO (071, . .., Ok, Thil, - - -, Tn),
q9epe3 Goy... o0 (Tht1, - - - Tp) WIN JAXKE YEPE3 oy oy » KOTAA YHUCIIO 1 ICHO M3 KOHTEKCTA. 3amernM, 4to DAJI
Gon....0, 3A6UCUM B TOYHOCTH OT IMEPEMEHHBIX Tk, ...,Tn, IPA ITOM, BO3MOXHO, OT HEKOTOPBIX M3 HHX

3aeucumocmo ukmuenas. B namem ciyuae fo(xq, x3) = x93 & 1, f1(x2, x3) = 1 u 91 1Be GAJI cocTaBmusoT
muaOoxkectBO Gy = { fo, f1}. Ha crenyromiem mare Mbl IMeeM LENbIO PA3IOKUTh GYHKIUH MHOXKeCTBA Gy 110
MEPEMEHHOM 9 M TaKUM CIIOCOOOM MOCTPOUTHh MHOXKeCTBO (pyHKIMM (3. [y nanpHeiero He UMeeT CMbIciia
packianpiBath PAJl o mepeMeHHOi, eclii 3aBUCUMOCTh OT 3TON NMEpPEeMEHHON (UKTHBHAs (MPOBEPHTE, YTO
B 5TOM Cllydae MOJIydeHHble NoAQYHKIHU cosnadaiom Mexay coboil u pasuvt! ncxomnoit ®AJI). TlosTomy
BBIEJTUM M3 MHOKECTBA (2 €10 MOAMHOKECTBO (g = {fo} Tex dbyHKIMI, KOTOPBIE CYIIECTBEHHO 3aBHCAT OT
MePEMEHHON X2, U BbIUIIEM pa3ioxeHus LllenHoHa 3Tux QyHKIMH (B paccMaTpuBaeMoM npumepe QyHKIIH
OJIHA):
Jo="T2- foo V 2 - for, e foo=1 fo=z3®1="s.

Jlanee miuaHupyeTcsl pacKiaablBaTh MONyYeHHbIE (PYHKIMU MO TIEPEMEHHOH X3, HO B TOM MECTE Hellb3s 3a0bITh

npo GyHKIMHA MHOXKECTBA (Go \. (G2, KOTOpBIE OBIIIH BPEMEHHO «OTJIOKEHBD) KaK HE 3aBHCSAIINE CYIIECTBEHHO OT

HIEPEMEHHOM T2, HO B 00IIEM CiTydae MOTYT 3aBUCETh OT mepeMeHHoi x3: Gz = { foo, fo1 } U (G2 \G2) = {1,773},

~

Gs = {fo1} = {73}. PacknanpiBaem QyHKIHIO fy; IO MEPEMEHHOM X'3:

Jor = T3+ foro V @3- four, rme  foio=1, fou=0.

Taxum o6pazom, G4 = { for0, for1} U (G5 ~ @3) = {0,1}. Byaem cuurars, 4To @4 =Gy

'B 5ToM MecTe oueHb TOHKHIT MOMeHT. PaBencTBo MAJI onmpeensercs ¢ TOYHOCTBIO 10 (PUKTUBHBIX MEPEMEHHEIX, TEM He MEHEe,
Hanpumep, QYHKIUSI-KOHCTaHTa KaK (pyHKIHMS IBYX MEPEMEHHBIX TpeOyeT MHOrO KOJIMYECTBa BXOAHBIX JAHHBIX, YEM Ta XKe camas
GbyHKIHS, HO paccMarpuBaeMasi ¢ 3aBHCUMOCTbIO JIHIIb OT OJJHOU MEePEMEHHON — y 3THX (QYHKIMI HE COBIMAAAlOT 00IACTH OMpPEIeICHHS.
IMo3TomMy Kak 3a MaTeMaTU4eCKUMHU OOBEKTaMH 32 TAKUMU (PYHKIIUSIMU NPUXOIAUTCS [IPU3HATH HECO8NAadeHue, OIHAKO B CHHTE3HOU
po0IeMaTke UX CYIIECTBO €AMHO: C TOUKU 3pEHHS Pe3yibTara — CaMoro 3aKOHa yIpaBJeHUs — 0e3pa3iiuuHo, IPUCYTCTBYET JIU B
YHPaBISIONICH KOHCTPYKLIMH JJIEMEHT YIpaBieHus] QUKTHBHOIO MapameTrpa CUCTeMbl. [103TOMy yln0OHO TOBOPUTH IPO PABEHCHEO
TaKUX (YHKITUH.

31ech YMECTHO HAIIOMHHUTD, YTO M3BIICKAs 3aKOH YIPABICHHS 110 ONMKACAHUIO YIIPABIISIOIICH CHCTEMBI, IO ONPEACICHUIO CUATACTCS,
YTO OH 3aBUCHT (He 0O0s3aTeNbHO CYIIECTBEHHO!) OT TeX M TOJNBKO TE€X MapaMeTpPOB, KOTOPbIE B 3TOM ONHCAaHUM HPUCYTCTBYIOT.
Hanpumep, 3agansas Gopmyioii (x - T V y) QyHKIHS 3a8BHCHT OT JBYX IIEPEMEHHbIX, a hopmyna (y - ¥ V y) 3a1a8T QYHKIMIO OIXHON

MIEPEMEHHOM.



PesynbratomM JaHHOTO mporiecca sBuiiochk pasouenue (Ga, Gz, G4) MHOKecTBa BeeX MOADYHKIUI (QyHKIHIA

u3 (1 Ha Hemepecekaromuecs kiaaccel. [Ipu aTom ms mo6oro j, 1 < j < 3, mobasg PAJI h uz G; mbo sBusercs

4

s=j+1

h'.h" € H: npencrasuma B Bune h = 7; - h' V x; - h”. Kackagnas cxema CTPOUTCS UTEPATUBHO, HAYUHASA C
’ J J 7 s

Hekoropoit ®AJI muoxkectBa H; = | J G, «CIIEAYIOLINX» KJIaccoB pazOueHus, 11ubo st HekoTopeix DAJI
«TIOCJIeTHEr0» MHOXKECTBa pa3dueHus. Cxema, MMOJlydeHHas Ha MPEIbIIyliel UTepaluu, «HaICTPaBUBACTCS»
3NIEMEHTaMH, MOJICTMPYIOIIMMHU yKa3zaHHOe npeactaBienne GAJL h.

ITpomecc mocrpoenus (2, 1)— monHO# KacKaJHOW KOHTAKTHOW CXEMBI Y., pealli3yoleil MaTpuIly (B HalleMm
cilydae — BeKTop-cTosiben) nposogumocty (f, f)T, u3obpaxén Ha puc. 1. Kackagmas KC ¥ ¢ i @AJL f
MOJTY4aeTCsl U3 CXEMbl X yAaJeHUEM BXOJHOro mnostoca ) BMecTe co BCeMU MHIUIEHTHBIMU €My KOHTAKTaMH, a

MHBEpCHast K Heil kackagHas KC X7 mist QAJI f — ynanennem BXomHOTO TIOmIOCA 1.

1o fOlO 1 fOO - .fOO fOlO = fOO - fl f

0o 3 f01 0 x3 f01

Puc. 1. IToctpoenne momHoi kackagHoi KC
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Puc. 2. Kackagnaa KC X, peanusyromas ®AJI f u unBepcHas k Hell cxema E?

3agaua Ne2.13(7)
[TOCTPOUTL METONIOM KacKaJIoB KOHTaKTHYIO cxeMy juis pyrkuun f(Z73) = (000000010111 1111).

Penrenne:

[To ananorum ¢ pa3o0OpaHbIM IPUMEPOM, TOCTPOUM pa3IOKeHUs QyHKIUU f:

G : {f — T foVar- fi, o= (00000001),  fi=(01111111); Gy = G,

a, - {fo =7 foo Vo1 for,  foo=(0000) =0,  for = (0001),
fi=Ts- fio V- fi1, fio = (0111), fu=(1111) =1,
for =Tz foo Vs four,  foro = (00) =0, Jorr = (01) = a4,

Gs:§ fio=73 fioo Va3 fior,  fioo=(01) =24,  frm = (11) =1, Gs = G3 ~ {foo, fu1}.
Joi1 = fio0 =T4-0Vzy-1.

; 62 - G27



[Iponecc mocrpoenus noiHoi kackaanoil KC nzobpaxén nHa puc. 4. Ha puc. 4 n3obpaxena kackaanas KC
st DAJL f v mHBEpCcHas cxema, a TakKe MOKa3aHbl IIBETOM T€ KOHTAKThI MOJMHOW KackamgHou KC, ymaneHue

KOTOPBIX IPUBOAUT K OTHUM CXEMaM.
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Puc. 4. [Tonyyenune xackaguoit KC mnst f n naBepcuoit KC u3 nonHo# kackanHoit KC

3apaua Ne2.14(1)
[TocTpouTh METOOM KacKaJ0B KOHTaKTHYIO cxemy miis cuctembl Gynkumnii & = {f, g}, f =2 -y, g =2V y.

Pernenue:

[TocTtpoum paznoxenust pyHkui f, g:

= V- fi, :07 =Y, ~
b=G f fo Ji Jo fi=y G\ =Gy

g=T-goVT-4gi, Jgo =Y, g =1
fi=g=y=7y-0Vy-1, ~
Gy : ng{y}.
f0:0> g =1



ITponece nmoctpoenus nonHoi kackaanoi KC mzobpaxén Ha puc. 5. Ha puc. 6 nzobpaxena kackagnas KC mns

cuctembl DAJl ¢ u uHBEpCHas cxema.

Puc. 5. [Toctpoenne monno# kackamgaoit KC

Puc. 6. [Tomyuenne xackaguoit KC mist cuctemsl @ u maBepcHoit k Helt KC 3 momHo# kackagaoi KC

3apaua Ne2.14(5)

[ToCTpOUTH METOIOM KACKaJIO0B KOHTAKTHYIO cXeMy st cucteMsl Gyukuumii & = {f, g}, [ = x1 ® 22 ® 3,

g = (21 V x2)x3V T122.

Penrenmne:

[Toctpoum paznoxenus: Gpynkuuit f, g:

b—a, - f==1-foVar-fi, Jo=z2D a3,
g=7T1"GoVT1-Ji, Jgo = T2T3,
(fo=TfooV s fo,  foo = as,

G, - Ji=T2- fio V22 fi1, Ji0 =73 = for,
9o = T2 - goo V T2 - Goi, goo = 0,
(g1 = T2 - Gio V T2 G11, J10 = T3,
(g =g0="fo=Ffu=T3-0Vuy-1,
Gy : Jor = fio=T3-1Vuz3-0,
\ goo =0, gnn=1

fi=1®xy ® s,

é(\1 = G17
g1 = x3V Xo;
foo =1® x5 =73,
f11 = I3, ~
G2 == G27
go1 = T3,
g = 1;
G3 = {53,33'3}.

[Tponiecc moctpoenus nonHoi kackamuoit KC mist cuctemsr ¢ nzobpaxen Ha puc. 7. Ha puc. 8 nzobpaxena

KaCKaaHas KC JJIs1 CUCTEMBI du HHBCPCHAA CXCMa, a TAKIKC IIOKa3aHbl IBETOM TC KOHTAKThI MOJTHOM KacKaJgHOU

A



KC, ynanenue KOTOpbIX IPUBOIUT K 3TUM cxeMaM. [locTpoeHne cxeMbl u3 GyHKIIMOHAIBHBIX HIEMEHTOB METOJIOM

KaCKaJI0B JJi CUCTEMBI ¢ MpOMILTIOCTPUPOBAHHO Ha pucyHkax 9, 10.

Puc. 8. [Tomyuenne kackagaoit KC mis cuctemsl @ u naBepcHoit k Helt KC 3 momHo#M kackagHoid KC

Cnucok JurTeparypsbl

[1] I'aBpunos I'Il., Canoxxenko A.A. 3agauu u ynpakHeHHs 110 AUMCKpeTHOW mareMatuke. M.: @usmaniut, 2004.
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Puc. 9. IToctpoenne CDOD MeTOI0M KacKajoB




Puc. 10. IToctpoerne COI meToa0M KackaaoB (IPOAOTHKEHHE)




