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AHAJII3 MOHOTOHHMX BYJIEBUX ®YHKIII PAHIY 5
THE ANALYSIS OF MONOTONOUS BOOLEAN FUNCTIONS RANK 5

AnHOmayusi. Ha ocHoBe knaccudukauum MOHOTOHHbIX OyneBbix yHkuun (MB®) Ha Tunbl u
meToga noctpoeHuss 6nokoB MB® nposegeH aHanu3 MB® padra 5. NpuBegeHbl YeTblpe MaTpuubl Ans
Takmx MB®. [1Be matpuubl nonyyatotcs us matpuy ansg Mb® paHra 4. NokasaHo, 4TO cywecTBytoT 7581
MB® paHra 5, 13 Hux 276 Mb® makcumanbHbix TMNoB. 3T 7581 MB® cogepxatcsa B 522 6nokax unm B 23
rpynnax wuaomopdHbiXx 6rnokoB unu B 6 rpynnax nogobHbix ©nokos. [MpeanoxeHHble MeToabl MOXHO
ncrnonb3oBatb U Ang aHanusa MB® 6onblimx paHroB. B npeabiayiux cratbsax 6bino nokasaHo, kak Mb®
NCMNOMb3yl0TCH B TENEKOMMYHUKaUUSX ANs aHanmsa ceTen u NoCTPoOeHUs KOgoB ANs KPUNTOCUCTEM.

AHomauyis. Ha ocHoBi knacudikauii MOHOTOHHUX OynboBux GyHkuUin (MBP) Ha Tunu i metopmy
nobynosu 6nokis Mb® nposeneHo aHania MB® paHry 5. Yotnpu matpuui ans takux Mb® HaBegeHi TyT. [Ogi
MaTpuLi oTpuMytoTbecsa 3 MaTpuub Ansg MB® paHry 4. NokasaHo, wo icHytoTb 7581 MB® paHry 5, 3 Hux 276
MB® makcumanbHux Tunie. Lli 7581 MB® mictatbea y 522 6nokax abo B 23 rpynax isomopdHux 6rokis, abo
y 6 rpynax nogibHux 6nokis. 3anponoHOBaHi METOAN MOXHa BUKOPUCTOBYBATH i Anst aHanisy Mb® GinbLumx
paHriB. Y nonepeaHix crattsax 6yno nokasaHo, sk Mb® BUKOPMCTOBYIOTECS B TENEKOMYHiKaLisax Ansg aHanisy
Mepex i nobyaoBu KoaiB Anst KPUNTOCUCTEM.

Summary. Based on the classification of monotonous Boolean functions (MBF) on the types and
the method of building MBF blocks, an analysis is conducted of the MBF rank 5. Four matrixes for such MBF
are adduced. Two matrices are obtained from matrixes for MBF rank 4. It is shown that there are 7581 MBF
rank 5, 276 of them are MBF of maximal types. These 7581 MBF are contained in 522 blocks or 23 groups
of isomorphic blocks or 6 groups of similar blocks. The offered methods can be used to analyze large MBF
ranks. In previous articles were shown how MBF used in telecommunications for analyzing networks and
building codes for cryptosystems.

B Hacrosimiee BpeMs aKTyaJllbHBIMU B 0O0JIACTH TENEKOMMYHUKAIMM SBJISIOTCS MPOOIIEMBI
aHaJM3a CeTel U MOCTPOEHUS HOBBIX KOJIOB JJISI KpUIITOCUCTEM.

B [1...3] ans ananusa ceteld, a B [4...6] a1t HOCTPOEHHS HOBBIX KOJIOB VIl KPUIITOCUCTEM
MPEAJIOKEHO HCIOJIB30BaTh MOHOTOHHBIE OyneBbl (GyHkmuu (MbB®). Ilpu 3ToM HeoO6Xxoaumo
MpoBoaUTh aHamu3 MbB®, MeTroasl KOTOpPOro HEAOCTaToyHO paszpadotanbl. B [4,7] moka3aHbl
BBIp@XKEHUS Ul nepeunciacHus tunoB Mb® B Bume npousseaenus marpuil. B [8] paspaboran
MeToa nocTpoeHust 610koB MB® u ¢ mOMOIIBIO ATOTO0 METOAA, a TAaKKEe METOoJla KiIacCU(PUKAIUU
MB® na Tumnsl uccnenoBanbl Bce MB® panros ot 0 10 4 [8,9].

Onnako nmaxe nansa panra 4 umeercs Bcero 168 MB®, yto HemOCTaTOYHO HHU IS
MPAKTUYECKOr0 HUCIOJIb30BaHus 3TuX Mb®, HU [UIs1 YyCTaHOBIIEHUS 3aKOHOMEPHOCTEH OOIMIMX s
Bcex panrop MbO.

Ilenvto cmamuu siBnsercs pazpaboTka MeTo10B aHanu3a Mb® panra 5 ams nmocineayomnero
HCIIOJIb30BAHUS UX B TEJICKOMMYHUKALIHUSIX.

PaccMoTpuM HeKOTOpbIE MOHATHS, CBSA3aHHBIE C METOJIOM Kiaccudukauu Mb® Ha TUIbI
[10]. Bynem roBoputh, uto aBe MB® 0T N TMEepeMEHHBIX MPUHAMIEKAT OJHOMY THITY, CCITH
cooTBeTcTBYMoIME 3TUM MB® anTtuienu B OyiaeBoM Kybe s iroboro i or 0 g0 N comepkar
OJTMHAKOBOE YHCJIO HAOOPOB C | equHHUIIAMH. B 3TOM ciydae i KaXIOro | B MHHHMAIbHBIX
TU3BIOHKTUBHBIX (QopMmax [10] stux MB® comepxurcs OIMHAKOBOE YWCIO KOHBIOHKIIHMH, B
KOTOpbIe BXO AT | mepeMenHbIX. B [10] onpenenen tun MB®, kak Bekrop 7 = (ao, ai,...,ai,...,an) U3
n + 1-ii KOMIIOHEHTHI, KOTOPbIE HYMEPYIOTCS ciieBa HampaBo oT 0 J0 N, mpudYeM i-s KOMIIOHEHTa
BEKTOpa i paBHA YUCIy BXOJHBIX HA0OpOB naHHOH MB®, coxepkamux mo i exuHuil. Yuciao n
HA3bIBACTCSl PAHrOM THUMa T YUCIIO V HEHYJIEBBIX KOMIIOHEHT — BECOM THIa 7; HOMEp | MEepBOi
CIpaBa HEHYJIEBOW KOMIIOHEHTHI — IPaBOy IpaHuliel Tuna 7; cyMMa M BceX KOMINOHEHT tuna 71 —
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MomHOcThi0 TuUma 7. Tun 7 Ha3pIBaeTCd MaKCUMAJIbHBIM, €CIH TPH YBEIHMUCHHH JIFOOOU
KOMIIOHEHTHI Ha |, MOJIydeHHBIH BEKTOP HE COOTBETCTBYET HUKAKOMY THITY.

Jns tunoB u MB® omnpeaenenst [10] Marpuiel pacnpenesneHusi, B KOTOPBIX CTpOKa
COOTBETCTBYET JIEBOM T'paHHUIle, a CTOJNOCI TpaBoil rpaHunie. st MakCUMaabHBIX THUIIOB U BCEX
tunoB 310 Marpuiel My u R, , a st Mb® makcumanbHbeIX TUTIOB U Bcex MB® panra n sto
Matpuibl pactpenencaus G, u F, . B [4] mokazaHo pekyppeHTHOE BBIpaXEHHE, MO3BOJISIONIEE TI0
Marpuiie Mp.1 Haxoauts Matpuily My , a B [7] mokazaHo peKyppeHTHOE BBIpaKEHUE, TTO3BOJISIONIEE
o mMarpuie Rp.1 HaxoauTh Matpuny Ry. Tak, Ms :*(M4) X (*T 3 X M4)* MOJIy4YaeTcsl MPOU3BEACHUEM

3 maTpuir:
0 00 0OO « (1 0 0 0 0O
1 000O0 (1 0O0O0TGO
010000 013 410
0111101210
0 01 210 0 01540
Ms = x[{0 01 1 1|x{0 01 2 0]|= :
0 00120 0 00130
00011 |/00O010
0 00010 0 00010
0 00011 (00O0O0T1
0 00 0O01 0 00 0O01

3neck omeparyst *' I MPOU3BEACHUS MAaTPHUI] B CKOOKax 0003HAYaeT, 4YTO K 3TOMY MPOU3BEICHUIO
HY)XHO JI00aBHTh CTPOKY W3 HYyJeH CHH3Y, cTOJOem W3 Hyled clpaBa M Ha HMX MEPECeYCHUH
TIOCTAaBUTh EAMHUILY. T3 — TPEYroabHas MaTpHIa pasmeprHocTd 4x 4. Marpuna Rs = *(Rg) x (*S3 x
x R4)" + "(Rs) + (Rs)" momyuaercst mponsBeeHHEM 3 MaTpHIl U J00ABIEHHEM K MOTydEHHOMY
MIPOU3BEJICHUIO €IIIe IBYX MATPHII:

+

000000 000O0O0)(10O0TO0O
010000 0011104410
Re _ 004410 1o 001 1(x|0 0 6 4 0ff+
0006 40 000O0TU1//000 40
000040 00000 \000O0O0O?1
000001
0000O0O 100000 (1000 0O
010000 044100/ [05120 9 1 0
L0044 10 006400 0010 249 0
0006 40 000400/ [00O0 10 100
000040 000O010[/[00O0 O 50
000001 000000O0O (000 0 01

3nech oneparus '+' Ui NPOU3BECHUS MaTPUL] B CKOOKax 0003HAYaeT, 4TO K 3TOMY IIPOU3BEICHUIO
HY)KHO J00aBHTh CTPOKY M3 HYyJeW CHH3y, CTOJIOel M3 Hyled cmpaBa, a Sz 0O0O3Hadaer
TPEYroJbHYI0 MAaTPUIy pa3MepHOCTH 4 x4 ¢ oOHyneHHOW riaBHO# auaronaneo. [ns matpun G, n
Fn momo6HbIX hopMyI OKa HE HalIEHO, HO HIKe OYyeT MoKa3aHo, 4To:

10 0 0 0 O 1 0 0 0 0 O

01 25 65 5 0 0 31 395 255 5 O

0 01 86 65 0 0 0 1023 4165 255 O
Gs = u F5 = .

00 0 1 25 0 0 O 0 1023 395 0

00 0 0 1 O 0 O 0 0 31 0

00 0 0 0 1 0 O 0 0 0 1

B [10] na muoxectBe MbB® mroboro paHra ompefeneHbl TPH YHApHBIE OMEpaIUU:
JIBOMCTBEHHOCTD, JU3bIOHKTUBHOE JIOTIOJHEHWE M KOHBIOHKTUBHOE AOMOJIHEHHE. JJi1 momydeHus
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nu3bloHKTHBHOTO nonosiHenus f, (n) mamnoit MB® fi(n) HyXHO 3aMeHUTP B MHHUMAJbHOM

JM3BIOHKTUBHON (POpME Ka)yI0 KOHBIOHKIIUIO U3 M MEPEMEHHBIX Ha KOHBIOHKITHIO M3 BCEX N — M
MEPEMEHHBIX, HE BXOJAIINX B MEPBOHAYATIBHYIO KOHBIOHKIUIO. J[JIsl TOJIydeHNsT KOHBIOHKTUBHOTO
nononuenust f, (n) nannoit MB® fi(n) HyXHO 3aMeHHUTh B MUHUMAJIbHON KOHBIOHKTHBHOM (hopme

KOKIYI0 JTU3BIOHKIIMIO M3 M IEPEMEHHBIX Ha JU3BIOHKLHUI0O M3 BCEX N — M MEepeMEHHBIX, HE
BXOJUIIMX B TEPBOHAYANBHYIO JM3BIOHKIMIO. JUIs mosydeHns jsoiictBennoii MB® fii(n) or
nanHod MB® fi(n) HyXHO 3aMeHHThP B MHUHHMAJILHON IU3BIOHKTUBHON (opme Bce omeparmu
KOHBIOHKIIMM Ha ONEpalMy AU3bIOHKIUU, U OJHOBPEMEHHO 3aMEHUTh BCE OINEpally JU3bIOHKIIUU
olepaysIMi KOHBIOHKIHH. Ilpn sToM aBoiictBennas MB® fi'(n) momydaercs B MHHHMAIBHOIM
KOHBIOHKTHBHOI opme. Jlns momydennst jsoiictennoii MB® fi'(n) B  MunMManbHOI
JTU3BIOHKTUBHON (pOopMe HYKHO B IOJIyYEHHON MHUHUMAaJbHON KOHBIOHKTUBHOHN (hOopMe pacKpbITh
CKOOKH U NMPUBECTH NMOJ0OHBIE UIICHBI.

bnox MB® panra n — 3170 noaMHOkecTBO Bcex MBb® paHnra N, 3aMKHYTO€ OTHOCHUTEJIBHO
TpeX oOmepauuid: JBOMCTBEHHOCTH, JU3BIOHKTUBHOIO JIOTIOJHEHUS M  KOHBIOHKTHUBHOIO
noTiofiHeHus. BBeneMm HekoTopbie ompezeneHus. MomHOCTs  Ojoka 3T0 KojinuectBo MBO,
KOTOpbIE B HEro BXoAAT. J[Ba Oioka sIBISIOTCS MOJOOHBIMM, €CJIM OHHM OJIHOM MOIIHOCTHU U NpHU
a0cTtparupoBaHuu OT Bxoaamux B HUX MB® »tu Onoku HeoTnuuumbl. J[Ba Oi0Ka SIBISIOTCS
n3oMopdHbIMH, eciu o0yi0 MB® onHoro 010ka MOXHO MOJy4uTh M3 Kakoi-ro MB® npyroro
0JI0Ka HEKOTOPOH TOJICTAaHOBKOW mepeMeHHbIX. Kpome Toro, ecin Hajm o6enmu Mb® BBITIOJHUTH
OJIHYy M3 TpeX OMpeIeNIeHHBIX Ui Oj0Ka onepaiuii, To nojsydeHHas B pezyabrate Mb® nepsoro
OJloka ToOJIydaeTcs M3 TMOJydeHHOW B pesynbrate Mb® papyroro O6moka Toi ke camoit
M0/ICTaHOBKO nepemeHHbIX. [1o onpenenennio n3oMop@Hbie OJIOKH SBISIFOTCS TOA00HBIMU.

Ha puc. 1 mokazausr 610ku 1.1 u 1.2 mormHocTr 7 MB® panra 5: a)l.1 u 6)1.2.

(5 f3(5) f10(5
4(_) e 5) fg@ W f15(5)
f5(5) o H6)
£,(5) .
AT S _e- __2_ _ f1(5) A _4 f_ll_(s_) f12(5)
f5(5) a fa(5) 0)

Pucynox 1 — Bioku mormaoctr 7 MB® panra 5: a)l.1 u 6)1.2

3necsk fo(5) — HyneBas MB® (paBHas 0 npu Bcex HabOpax 5 MepeMEHHBIX M UMEIOIIas THIT
(0,0,0,0,0,0)), fi(5) ) — enunrmunas Mb® (paBuas 1 nmpu Bcex HabOpax 5 MepeMEHHBIX U UMEIOIAs
THIT (1,0,0,0,0,0)), f2(5) = X1X2X3X4X5(0,0,0,0,0,1); f3(5) = X1V X2V X3V XV Xg (0,5,0,0,0,0); f4(5) =
=X1X2X3X3 V X1 X2X3X5 V X1X2X4X5 V X1X3X4X5 V X2X3X4X5(0,0,0,0,5,0); f5(5) =X1XoV X1X3V X1XgV X1X5V
V XoX3V XoXaV XoXsV X3X4V X3X5V XgXs (0,0,10,0,0,0) u f6(5) =X1XoX3V X1 X2XaV X1X2X5V X1X3X4 V
V X1X3X5V  X1X4X5V XoX3Xq V XoX3X5 V XoXaX5V X3X4X5 (0,0,0,10,0,0). B Omnoke 1.1 COICpxKaTrca BCE
MB® MmakcuMalbHBIX THIOB paHra 5 u Beca 1 mmoc HyneBas U eauHuuHas Mb®. B 6ioke 1.2
UMEEeM f7(5) = X1 (0,1,0,0,0,0), f8(5) = X2X3X4Xs (0,0,0,0,1,0); f9(5) = X2V X3V XsV Xs (0,4,0,0,0,0);
f10(5) = X1 XoX3X4 V X1X2X3X5 V X1X2X4X5 V X1X3X4X5 (0,0,0,0,4,0); f11(5) = X1V XoX3V XoXgV XoX5V X3Xg4 V
V X3X5 V X4Xs5 (0,1,6,0,0,0); f12(5) = X1XoX3V X1XoX4 V X1XoX5V X1X3XaV  X1X3X5V  X1X4X5V  XoX3XgXs
(0,0,0,6,1,0) u f13(5) = X1 X2V X1X3V X1XaV X1X5V XoX3XqV XoX3X5V XoXaX5V X3X4Xs5 (0,0,4,4,0,0). B
onoke 1.2 MB® f11(5)... f13(5) umetor makcumanbublii Tun. binok 1.1 He uMeeT M30MOPQHBIX, a
nosoOHbI emy Osok 1.2 mmeer emie 4 mzomopdubix Omoka 1.3...1.6, KOTOpbIe MOTy4arOTCs
3ameHoii miepemeHHodt B f;(5) um mpumenenuem k 3toit MB® omepanuii TU3BIOHKTHBHOTO
JOTOJIHEHHSI ¥ TBOMCTBEHHOCTH. Takum oOpazom noayuarorcss MbB®D 7(5)-f41(5). Tperss rpynna u3
5 uzomopdubIx OmokoB 1.7...1.11, momgoOHbIX 650Ky 1.2, monyuaercs, eciiu BMecto MB®  f4(5)
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B3ITH MbB® f42(5) = X1X2V X1X3V X1 X4V X1X5V  XoX3X4Xs5 (0,0,4,0,1,0) WIA OJHY H3 4 MB(D,
nosryqaronyrocs u3 f42(5) 3amenoit nepemennbix. B 6moke 1.7 umeem fa3(5) = X1V XoXaXa v XoX3X5 V
V X2X4X5 V X3X4Xs5 (0,1,0,4,0,0); f44(5) = X1X2X3V X1X2X4 V X1X2X5V X1X3X4V X1X3X5V X1X4Xs5 (0,0,0,6,0,0);
f45(5) = XoX3V XoXaV XoXs5V X3Xg4V X3X5V XaXs (0,0,6,0,0,0); f45(5) =X2X3XqV X2X3X5V X2X4X5 V X3X4X5
(0,0,0,4,0,0); f47(5) = X1Xo VvV X1X3V X1XgV X1Xs (0,0,4,0,0,0) 51 f43(5) = X1V XoX3X4Xs5 (0,1,0,0,1,0).
Takum oOpazom mnomyuatrorcss MBD  f4(5)-f76(5). UerBepras rpynma u30MOpQHBIX OJIOKOB
1.12...1.21 , nompoOHbIx 050Ky 1.2, mosyuaercs, eciaun BMecto MB®  f7(5) B3ste MB® f77(5) =
= XXV XaiXsv Xox3 (0,0,3,0,0,0) wnm omany w3 9 MB®, nonyuaromyrocs u3 fr7(5) 3amenoi
nepemeHHbIX. [Ipumensis k f7(5) omnepanuu TU3BIOHKTHBHOIO JOTIOJIHEHUS M JBOMCTBEHHOCTH,
mocJieIoBaTeabHO mojydaeM 00k 1.12, B kotopom  f75(5) = X1XaXs Vv X2XaXs V X3XaXs (0,0,0,3,0,0);
f79(5) = XaVvXsVvXiXoXs (0,2,0,1,0,0); fs0(5) = XaXsV X1XoXsXaV X1XoXsXs (0,0,1,0,2,0); fa(5) =
=X1X4 V X1X5 V X2X4 V X2X5 Vv X3Xg V X3Xs Vv XaXs (0,0,7,0,0,0); f2(5) = XiXoX3V X1XoXa V X1X2X5 Vv X1X3X4 V
V X1X3X5 v XoX3Xa V XoX3Xs  (0,0,0,7,0,0)  m fg3(B) = XiXoV X1X3V XoX3V X1XaX5 V. X2X4X5 V X3XaXs5
(0,0,3,3,0,0). Takum o6Gpazom mosyqatorcs MBD  77(5)...f146(5). [laTas rpymma m3oMopdHBIX
onokoB 1.22...1.31, mogoOueix Oioky 1.2, momyuaercsi, eciu BMecto MBb®  f7(5) B3ste MBD
f147(5) = X1X2V X1X3Xa V X1X3X5 V X1XaX5 V X2X3Xa V X2X3Xs Vv XoXaXs (0,0,1,6,0,0) nnm ogny uz 9 MBO,
nonyuatoryrocs u3 f147(5) 3amenoit nepemennsix. [Ipumensis k f147(5) omepaiyu U3 bIOHKTUBHOTO
JIOTIOJTHEHHST M JIBOMCTBEHHOCTH, MOCJEI0BATENbHO moydaeMm Omok 1.22, B kotopom fig(B) =
=X1X3 V X1X4 V X1X5V X2X3 V XoX4 V XoX5 Vv X3X4Xs (0,0,6,1,0,0); f149(5) = X1XoX3V X1X2Xa V X1X2X5 V X3X4Xs5
(0,0,0,4,0,0); fi50(5) = X1XoV X3XaV X3Xs Vv XaXs  (0,0,4,0,0,0); f151(5) = X1X3XaV X1X3X5 V X1X4X5V
V X2X3Xa V X2X3Xs v X2XaXs (0,0,0,6,0,0); f152(5) = XaX3V X1Xa Vv X1Xs5 V X2X3 V XoXa v X2Xs5 (0,0,6,0,0,0) u
f153(5) = X1X2 v X3XaXs  (0,0,1,1,0,0). Takum o6pazom monyuarorcs MB®  fi47(5)...f216(5). Illecras
rpymnmna u3oMopdubsix 6okoB 1.32...1.51, nogoOueIx Onoky 1.2, momydaercs, ecniu BMecto Mb®
f7(5) B3ate MBD f27(5) = XiXoV XiXzV XiXsV XoXsXs (0,0,3,1,0,0) wmnm omny u3 19 MB®,
nonyqarontyrocs u3 f17(5) 3amenoit nepemennsix. [pumensts k f217(5) omepanuu AM3BIOHKTHBHOTO
JOTIOJTHEHHUST M JIBOMCTBEHHOCTH, MOCJIEI0BATENbHO MmosydaeM 00k 1.32, B kotopom fyg(b) =
=X1X5 V XoX3X5 V XoXaXs v X3XaXs  (0,0,1,3,0,0);  f219(5) = X5V X1XoX3V X1XoXg Vv X1X3Xs  (0,1,0,3,0,0);
f220(5) = XoX5V X3XsV XaXsV X1XoX3Xq  (0,0,3,0,1,0);  f221(5) = XiXsV XoX5V X3X5V X4X5V X2X3Xg
(0,0,4,1,0,0);  f222(5) = X1XsV X1X2X3 Vv X1XoXa V X1XaXa v XoX3Xs  (0,0,1,4,0,0) wm  f3(B) =
=X1X2 V X1X3 V X1X4 V XoX3Xs5 V XoXaXs Vv X3XaXs  (0,0,3,3,0,0). Takum obOpaszom moiaydatorcsi Mb®
f217(5)...f356(5). Cempmast rpymma uzomopdubix 070k0B 1.52...1.81, momoOubix Oioky 1.2,
nmonydaercsi, eciid BMecto MB®  f7(5) B3stite MB® f357(5) =X1X2V X1X3V X1XaX5V XoX3X4 V XoX3X5
(0,0,2,3,0,0) wu oguy u3 29 MBb®, noay4atomrytocs u3 fis7(5) 3amenoit nepemennsix. IIpumensist
f357(5) omepanuu AU3BIOHKTUBHOTO JOIOIHEHUS M ABOMCTBECHHOCTH, IMOCIIEAOBATEILHO OIydaeM
0JIOK 1.52, B KOTOpOM f358(5) = X1XgV X1X5V XoX3V XoX4X5V X3X4X5 (0,0,3,2,0,0); f359(5) =
= X1X2X3V X1 XXz V X1X2X5 V X1X3X4 V X1X3X5 V XoX4X5 V X3X4X5 (0,0,0,7,0,0); f360(5) = X1 X2V X1X3V XoXga VvV
V XoX5V  X3XgV X3Xs5V XaXsg (0,0,7,0,0,0); f361(5) = X1 XaX5V XoX3X4V XoX3X5 (0,0,0,3,0,0); f362(5) =
= X1X3V X1X5V XoX3 (0,0,3,0,0,0) u f363(5) = X1 X2V X1X3V XoX4Xs5 V X3X4X5 (0,0,2,2,0,0). Taxkum 06pa30M
noaydarorcss MB®  f357(5)...fs66(5). Bcero miast MB® 5 panra umeercs 81 momoOHbIH 60K
MomtHocT 7. B HmX coxmepxkarca 567 Mb®. B kaxmom u3 3THx OJIOKOB wmmeeTcs |
camoaBoiicTBeHHass Mb®, 1 mu3bplOHKTHBHO camojgononaHuTeabHas MB® m 1 KOHBIOHKTHBHO
camogomnoiaautenbHas Mb®.
Ha puc. 2 nokazaubl 010k MB® panra 5: @)2.1 momHocTy 4 1 6)3.1 MomrHOCTH 6:

SO, e e
fs67(5) T f568(5‘)T f51(5) f592(5$ f505(5) | N
)
R

f570(5)L~-—f599(§)l fioe(5) ..\_fﬁ%(.EL)L _f5_94£5ll,~/-:/

a) 5
Pucynok 2 — bnoku MB® panra 5: a)2.1 u 6)3.1
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B Gnoke 2.1 umeem f567(5) = X1X2V X1X5V X2X3V X3X1V X4X5 (0,0,5,0,0,0); f558(5) = X1X2X3Vv
V X1X2X5 V X1X4X5 V X2X3X4 V X3X4X5 (0,0,0,5,0,0); f569(5) = X1X3V X1X4V XoX4 V X2X5V X3X5 (0,0,5,0,0,0) u
f570(5) = X1X2XaV X1X3X4 V X1X3X5V X2X3X5 V X2oX4X5 (0,0,0,5,0,0). Bcero I MB® 5 paHra uMeCTCAa 6
n3oMopdHbIX 0J0KOB MoiHOCTH 4. B Hux coxepkarcs 24 MB®  fs67(5)...f500(5). B Gmoke 3.1
nMeeM f591(5) = X1X2V X3Xgq V X1X3X5 V X2X4Xs5 (0,0,2,2,0,0); f592(5) = X1X3V X2XgV X1X2X5V X3X4X5
(0,0,2,2,0,0); f593(5) = X1XgV X2X3V X1X2X5 V X3X4X5 (0,0,2,2,0,0); f5g4(5) = X1X2V X3X4 V X1X4X5V X2X3Xs5
(0,0,2,2,0,0); f595(5) = X1X3V XoX4V X1X4X5 V X2X3X5 (0,0,2,2,0,0) u f595(5) = X1X3V X2X3V X1X3X5V
V X2XaXs (0,0,2,2,0,0). Beero mis MB® 5 panra umeercss 5 u3oMopdHBIX 0JIOKOB MOIIHOCTH 6. B
Hux cozaepxarcs 30 MB®D fsg1(5)...fs20(5).

Ha puc. 3 noxazan 610k 4.1 momuoctu 14 Mb® panra 5.

fezl(s)rf'egf(ﬁ)T”fzz's(é)' _fe_ze_(ﬂ | "f’gz‘g(s)T %&Eﬂ"fe’sg@)' s
| I Y

e
—_—
—_

- —_

Pucynok 3 — bnok 4.1 momuoctu 14 Mb® panra 5

Bcero umeercs 390 61mokoB, mogoOHBIX 00Ky 4.1. DTu OJ0KM MOKHO pa3faenuTh Ha 12
IPYII, KaX7as U3 KOTOPBIX COCTOMT W3 HM30MOP(MHBIX Mexay coboit Gmoxos. [lepBas rpymma
coctout u3 10 6mokoB 4.1...4.10. B 6moke 4.1 umeem: 1) f521(5) =x1%2(0,0,1,0,0,0); 2) fs22(5) =
=X3X4X5(0,0,0,1,0,0); 3) fe23(5) = X3V XaVv X5 (0,3,0,0,0,0); 4) f624(5) = X1X2X3Xs V X1X2X3X5 v X1X2X4X5
(0,0,0,0,3,0); 5) fes(5) = X1V X2V XaXaV XsXsV XaXs (0,2,3,0,0,0); 6) fe2s(5) = X1XoX3V X1XoXgV
V X1X2X5 V X1X3X4Xs5 Vv X2X3X4X5(0,0,0,3,2,0); 7) fe27(5) = X1XoV X1X3V X1XaV X1X5V XoX3 V' X2Xg V XoX5V
v X3Xex5(0,0,7,1,0,0); 8) f628(5) = XaXoV X1X3Xa V X1X3X5 V X1X4X5 V X2X3X4 V X2X3X5 V X2X4X5 V X3X4X5
(0,0,1,7,0,0); 9) fe20(B) = X1XoX3V X1XoX4V X1X2X5 V X1X3X4 V X1X3X5 V X1XaX5 V X2X3X4 V X2X3X5 V X2X4Xs5
(0,0,0,9,0,0); 10) f630(5) = X1X3V X1Xa V X1X5V X2X3 V X2X4 V X2X5 V X3X4 V X3X5V X4Xs5 (0,0,9,0,0,0);  11)
f531(5) = X3XygX5V X1X2X3X4 V X1X2X3X5 V X1X2X4X5(0,0,0,1,3,0); 12) f632(5) = X3V XgV X5V X1X2
(0,3,1,0,0,0); 13) f533(5) = X1X3X4X5V X2X3X4X5(0,0,0,0,2,0); 14) f634(5) = X1V X2 (0,2,0,0,0,0). B
nepBoii rpymme comaepxarcs 140 MB®D  fg1(5)...f760(5). Bropas rpymma cocrour u3 15 610K0B
4,11...4.25. B 610ke 4.11 umeem: 1) f761(5) =X1X2 V X3Xg (0,0,2,0,0,0); 2) f762(5) = X1X2X5V X3X4Xs5
(0,0,0,2,0,0); 3) f753(5) = X5V X1X3V X1X4V X2X3V XoXg (0,1,4,0,0,0); 4) f764(5) = X1X3X5V X1 X4X5V
V XoX3X5 V XoXaXs5V X1 X2X3X4 (0,0,0,4,1,0); 5) f765(5) = X1X2V X1X5V XoX5V X3Xa V X3X5 V X4X5 (0,0,6,0,0,0);
6) f766(5) = X1X2X3V X1X2Xg V X1X2X5 V X1X3X4 V XoX3X4 V X3X4X5(0,0,0,6,0,0); 7) f767(5) =
=X1X3V X1X4 V XoX3V XoXg V X1X2X5 V X3X4X5(0,0,4,2,0,0); 8) f763(5) = X1XoV X3Xg V X1X3X5 V X1X4X5V
V XoX3X5 V XoXy4Xs5 (0,0,2,4,0,0); 9) f769(5) = X1 XoX3V X1XoX4 V X1X3X4 V X1X3X5V X1 X4X5 V XoX3X4 V XoX3X5 V
V XoX4Xs5 (0,0,0,8,0,0); 10) f77o(5) = X1X3V X1X3V X1X5V XoX3V XoX4 V XoX5V X3X5 V X4Xs5 (0,0,8,0,0,0);
11) f771(5) = X1X2X5V X3X4X5 V X1 X2X3X4 (0,0,0,2,1,0); 12) f772(5) = X5V X1X2V X3Xg (0,1,2,0,0,0); 13)
f773(5) = X1X3X5V X1X4X5V XoX3X5 V XoX4X5 (0,0,0,4,0,0); 14) f774(5) = X1X3V X1X4V XoX3V XoXg
(0,0,4,0,0,0). Bo BTopoii rpymme coaepxarcst 210 MBD f761(5)...fo70(5). Tpethbst rpymma cocTouT U3
15 GmokoB 4.26...4.40. B Gmoke 4.26 umeem: 1) fg71(5) = X1Xo v X1X3 v XoX3 v X3XaXs (0,0,3,1,0,0);
2)f972(5) = X1X2V X1X4X5V XoX4Xs5 V X3X4X5 (0,0,1,3,0,0); 3) f973(5) = X1XgV X1X5V XoX4V XoX5V  X1X2oX3
(0,0,4,1,0,0); 4) f974(5) = XaX5V X1X3Xz V X1X3X5V XoX3Xg V XoX3X5 (0,0,1,4,0,0); 5) f975(5) = X3XgV
V X3X5 V XgX5V X1X2Xg V X1X2X5 (0,0,3,2,0,0); 6) f976(5) = X3XgV X3X5V X1X2X3V X1X2Xg V X1X2Xs5
(0,0,2,3,0,0); 7) f977(5) = X1X3V XoX3V X1X4X5V XoXaX5V X3X4X5 (0,0,2,3,0,0); 8) f978(5) = X1 X2V X1X3V
V XoX3V X1X4X5 V XoXaXs5 (0,0,3,2,0,0); 9) fg7g(5) = X1X2V X1X3X4 V X1X3X5V XoX3X4 V XoX3X5 (0,0,1,4,0,0);
10) f980(5) = X1XgV X1X5V XoXa V XoXs5 V X3X4X5 (0,0,4,1,0,0); 11) f981(5) = XaX5V X1XoX3V X1 X2XaV
V X1X2Xs5 (0,0,1,3,0,0); 12) f982(5) = X3XaV X3X5V XaX5V X1XoX3 (0,0,3,1,0,0); 13) f983(5) =
=X3X4 V X3X5V X1X4X5V XoX4X5 (0,0,2,2,0,0); 14) f984(5) = X1X3V XoX3V X1XoXg V X1 X2X5 (0,0,2,2,0,0). B
TpeTbel rpymme coaepkarcs 210 MB® fg71(5)...f1180(5). UerBepTas rpymnma coctout u3 20 GI0KOB
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4.41...4.60. B omoke 4.41 nmeeMm: 1) f1181(5) = X1X2V X1X3V X1X4 (0,0,3,0,0,0); 2)f1182(5) = X2X3X5V
V X2X4X5 V X3X4Xs5 (0,0,0,3,0,0); 3) f1183(5) = X5V X2X3V X2XzV X3X4 (0,1,3,0,0,0); 4) f1184(5) =
=X1X2X5 V X1X3X5V X1X4X5 V X1X2X3X4 (0,0,0,3,1,0); 5) f1185(5) = X1V XoX5V X3X5V X4Xs5 V X2X3X4
(0,1,3,1,0,0); 6) f1186(5) = X1X5V X1X2X3V X1X2X4 V X1X3X4 V X2X3X4X5 (0,0,1,3,1,0); 7) f1187(5) =
=X1X2 V X1X3V X1X1V X1X5 V X2X3X5 V X2Xs4X5V X3X4X5 (0,0,4,3,0,0); 8) f1183(5) = XXV X1X3V X1XgV
V X2X3X4 V X2X3X5 'V XoX4X5 V X3X4X5 (0,0,3,4,0,0); 9) f1189(5) = XaXoX3V X1XoX4 V X1X2X5 V X1X3X4 V
V X1X3X5 V X1X4X5 V X2X3X4 (0,0,0,7,0,0); 10) f1190(5) = X1Xs5V X2X3V X2XgqV XoX5V X3X4 V X3X5V X4Xs
(0,0,7,0,0,0); ll) f1191(5) = X2X3X5V XoX4Xs5 V X3X4X5 V X1X2X3X4 (0,0,0,3,1,0); 12) f1192(5) =
=X5V X1X2 V X1X3V X1X4 (0,1,3,0,0,0); 13) f1193(5) = X1X5V X2X3X4Xs5 (0,0,1,0,1,0); 14) f1194(5) =
=X1V XoX3Xa (0,1,0,1,0,0). B uerBeproit rpynme cozxepxkarcs 280 MB® fi1g1(5)...f1460(5). [lsaTas
rpymmna cocrout u3 30 OimokoB 4.61...4.90. B Gmoke 4.61 umeem: 1) fi1461(5) = XiXo Vv X1X3
(0,0,2,0,0,0); 2) f1462(5) = Xo2XaXsV X3XaXs (0,0,0,2,0,0); 3) f1463(5) = X4 v XsVv X2X3 (0,2,1,0,0,0); 4)
f1464(5) = X1XaXs V X1X2X3Xa V X1X2X3Xs5 (0,0,0,1,2,0); 5) f1465(5) = X1V XoXaV XoX5V X3Xa V X3X5 V'V XaXs
(0,1,5,0,0,0); 6) f1466(5) = X1X2X3V X1X2Xa V X1X2X5 V X1X3X4 V X1X3X5 V X2X3XaXs (0,0,0,5,1,0); 7) f1467(5)

= XXV X1X3 V XiXa V X1Xs V XoX3 Vv XoXaXs Vv XaXaXs  (0,0,5,2,0,0);  8)  fiuues(B) = XiXoVv XiXzVv
V X1XaX5 V XoX3Xa V XoX3X5 V XoXaXs v X3XaXs  (0,0,2,5,0,0); 9) fiaee(D) = XiXoX3V XaXoXaV X1XoXs5V
V X1X3X4 V X1X3X5 V X1XaX5 V XoX3Xa v X2X3Xs  (0,0,0,8,0,0); 10) f1470(5) = XiXaV X1X5V X2X3V XoXg4V

V X2Xs5 V X3Xa V X3Xs V XaXs (0,0,8,0,0,0); 11) f1471(5) = XoXaXs Vv X3XaXs5 Vv X1X2X3Xa v X1X2X3Xs (0,0,0,2,2,0);
12) f1472(5) = X4V X5V X1X2 V X1X3 (0,2,2,0,0,0); 13) f1473(5) = X1X4X5V X2X3X1X5 (0,0,0,1,1,0); 14)
f1474(5) = X1 v X2X3 (0,1,1,0,0,0). B msroii rpymmne comepxkarcs 420 MBD  f1461(5)...f1g80(5). Llecras
rpymmna coctouT u3 30 6mokoB 4.91...4.120. B 6moke 4.91 umeem: 1) figg1(5) =X1X2V X2X3V X3X4
(0,0,3,0,0,0); 2) f1882(5) = X1XoXs5V X1XaXs Vv X3XaXs (0,0,0,3,0,0); 3) f1g83(5) = X5V VvV X1X3V X1XaV X2Xa
(0,1,3,0,0,0); 4) fi88a(B) = X1X3XsV XoX3Xs5V XoXaXsV X1XoX3Xs  (0,0,0,3,1,0); 5) figss5(5) =
X1X2 V X1X5 V X2X3 V X2Xs5 V X3X4 V X3X5 V X4Xs5 (0,0,7,0,0,0); 6) fisgs(D) = XiXoX3V X1XoXgV
V X1X2X5 V X1X3X4 V X1XaX5 V XoX3Xa v X3XaXs  (0,0,0,7,0,0);  7) figg7(D) = XiX3V X1XqV X2Xa V X1X2X5V
V X2X3Xs5 Vv X3X4Xs (0,0,3,3,0,0); 8) figss(5) = X1X2V X1Xa v X3X4 V X1X3X5 V X2X3X5 Vv X2XaX5 (0,0,3,3,0,0); 9)
f1889(D) = X1XoX3V X1X2X4V X1X3X4 V X1X3X5 V X1X4X5V X2X3Xa Vv X2X4Xs (0,0,0,7,0,0); 10) fig00(5) =
=X1X3V X1X5 V X2X3V XoX4 V XoX5 Vv X3Xs Vv XaX5  (0,0,7,0,0,0); 11) f1g91(5) = X1XoXsV X2X3X5V X3X4Xs5V
vV X1Xox3Xs - (0,0,0,3,1,0); 12) f1802(5) = XsVvXiXoVv X1XaVv XsXs  (0,1,3,0,0,0); 13) fig93(5) =
=X1X3X5 V X1X4X5V XoX4X5 (0,0,0,3,0,0); 14) f1894(5) = X1X3V XoX3V XoXg (0,0,3,0,0,0). B mecroi rpynmne
comepxarcsa 420 MB®  figg1(5)...f2300(5). Cenpmas rpymma cocrout u3 30 610xkoB 4.121...4.150.
B Omoke 4.121 wunmeewm: 1) f2301(5) = X1V XoX3V XoX4 (0,1,2,0,0,0); 2) f2302(5) = X1X3X5V
V X1X4X5 V XoX3X4X5 (0,0,0,2,1,0); 3) f2303(5) = X5V X1X2V X1X3V X1XaV X3X4 (0,1,4,0,0,0); 4) f2304(5):
=X1X2X5 V X1X3X5V XoX4X5 V X3X4X5V X1X2X3X4 (0,0,0,4,1,0); 5) f2305(5) = X1X5V X2X3V XoXaV XoX5V
V X3X5 V XgX5V X1X3X4 (0,0,6,1,0,0); 6) f2306(5) = XoXsV X1X2X3V X1XoX4 V X1X3X4 V X1X3X5V X1 X4X5 VvV
V XoX3X4 (0,0,1,6,0,0); 7) f2307(5) = X1X2V X1X3X5V X1 X4X5 V XoX3X4 V XoX3X5 V XoX4X5V X3X4Xs5
(0,0,1,6,0,0); 8) f2308(5) = X1X2V X1X3V X1Xa V X1X5V XoX3 V XXz V X3X4X5 (0,0,6,1,0,0); 9) f2309(5) =
=X1X2X3 V X1X2X4 V X1X2X5 V X1X3X4 V X2X3X4X5 (0,0,0,4,1,0); 10) f2310(5) = X1V XoX5V X3XaV X3X5V X4Xs5
(0,1,4,0,0,0); 11) f2311(5) = X1X3X5V X1X4X5 V X1X2X3X4 (0,0,0,2,1,0); 12) f2312(5) = X5V XoX3V XoXs
(0,1,2,0,0,0); 13) f2313(5) = XoXs5V X3XsXs (0,0,1,1,0,0); 14) f1394(5) = X1X2V X1X3Xg (0,0,1,1,0,0). B
cenpMoit rpymie cogepxkarcs 420 MBD p301(5)...f2720(5). Bocemast rpymma coctout u3 30 6710k0B
4.151...4.180. B Omoxe 4.151 nmeem: 1) f2721(5) = XXV X1X3V X1X4V XoX3V XoXg (0,0,5,0,0,0);
2) f2722(5) = X1X3X5 V X1X4X5V XoX3X5 V XoX4X5 V X3X4X5 (0,0,0,5,0,0); 3) f2723(5) = X5V X3XgqV X1 XoX3V
V X1X2X4 (0,1,1,2,0,0); 4) f2724(5) = X3Xg5V XgX5V X1XoXs5 V X1X2X3X4 (0,0,2,1,1,0); 5) f2725(5) = X1 X5V
V XoX5 V X3X5V XgX5V X1X3X4 V X2X3X4 (0,0,4,2,0,0); 6) f2726(5) = X1Xs5V XoXg5V X1X2oX3V X1X2X4 V
V X1X3Xg V XoX3X4 (0,0,2,4,0,0); 7) f2727(5) = X1 X2 V X1X3X5V X1X4X5V XoX3X5V XoX4X5V X3X4Xs5
(0,0,1,5,0,0); 8) f2728(5) = X1X2V X1X3V X1Xg V XoX3V XoX4 V X3X4X5 (0,0,5,1,0,0); 9) f2729(5) = X1 XoX3V
V X1X2Xz V X1X2X5 V X1X3Xa V XoX3Xg (0,0,0,5,0,0); 10) f273o(5) = X1X5V XoX5V X3X4 V X3X5V X4X5
(0,0,5,0,0,0); 11) f2731(5) = X3X5V XgX5V X1X2X3X4 (0,0,2,0,1,0); 12) f2732(5) = X5V X1X2X3V X1X2Xg
(0,1,0,2,0,0); 13) f2733(5) = X1X5V XoX5V X3X4X5 (0,0,2,1,0,0); 14) f1734(5) = X1 X2V X1X3X3V XoX3X4
(0,0,1,2,0,0). B BocbMmoii rpymiie conepikarcs 420 MBD f2721(5).. .fa140(5). [JeBsiTast rpymnmna cocTouT
n3 30 OmoxoB 4.181...4.210. B Omoxke 4.181 nmeeM: 1) f3141(5) = X1X2V X1X3 X1X4X5V XoX3X4
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(0,0,2,2,0,0); 2) f3142(5) = X1X5V X2X3V X2XaX5V X3X4X5 (0,0,2,2,0,0); 3) f3143(5) = X2X5V X3X5V

V X1X2X3 V X1X2X4 V X1X3X4 (0,0,2,3,0,0); 4) f3144(5) = XoX5V X3X5V XgX5V X1X2X4V X1X3X4 (0,0,3,2,0,0); 5)
f3145(5) = X1X5V X4Xs5V X2X3X4V X2X3Xs5 (0,0,2,2,0,0); 6) f3146(5) = X1XgV X1X5V X1X2X3V X2X3X4
(0,0,2,2,0,0); 7) f3147(5) = X1X2V X1X3V X1X4 V X2X4X5V X3X4X5 (0,0,3,2,0,0); 8) f3148(5) = X1X2V X1X3V

V X2X3X5 V X2X4Xs5 V X3X4X5 (0,0,2,3,0,0); 9) f3149(5) = X1X5V X2X3V X1X2X4V X1X3X4 (0,0,2,2,0,0); 10)
f315o(5) = XoX5V X3Xs5V X1X4X5 V X2X3X4 (0,0,2,2,0,0); 11) f3151(5) = X2X5V X3X5V X4X5V X1X2X3V

\ X2X3X4(0,0,3,2,0,0); 12) f3152(5) = X1X5V XsgX5V X1X2X3V X1X2X4 V X1X3X4 (0,0,2,3,0,0); 13) f3153(5):
=X1X4 V X1X5V X2X3X5 V X2X4X5 V X3X4Xs5 (0,0,2,3,0,0); 14) f3154(5) = X1X2V X1X3V X1XaV X2X3X4 V X2X3X5
(0,0,3,2,0,0). B nepsroii rpymne coaepxarcs 420 MB® f3141(5).. .f3560(5). [ecsaras rpymmna cocrout
n3 60 oOmoxos 4.211...4.270. B Onoke 4.211 umeewm: 1) f3561(5) = X1X2V X1X3 X1X4V X2X3
(0,0,4,0,0,0);  2) f3562(5) = X1XaXsV X2X3X5V XoXaXs V X3XaXs (0,0,0,4,0,0); 3) f3563(5) = X5V XoXaV

V XaXa Vv X1XoX3 (0,1,2,1,0,0); 4) fas64(5) = XaXsV X1XoXs5 V X1X3Xs5 V X1X2X3Xs (0,0,1,2,1,0); 5) fa565(5) =
=X1X4 V X1X5 V X2X5 Vv X3X5 Vv XaX5 v XoX3Xg (0,0,5,1,0,0);  6) f3s66(5) = XiXs5V X1XoX3V X1X2Xq Vv X1X3X4 V

V X2X3Xa V X2X3Xs (0,0,1,5,0,0); 7) fas67(5) = X1X2 v X1X3 V X1XaX5 V X2X3X5 V X2XaXs Vv X3XaXs (0,0,2,4,0,0);
8) fas68(D) = XaXaV X1X3V X1Xa V X2X3 V XoXaXs5 Vv X3XaXs (0,0,4,2,0,0); 9) f3569(5) = XiXoX3V X1XoXaV

V X1X2Xs5 V X1X3Xa V X1X3X5 v XoX3Xs  (0,0,0,6,0,0); 10) f3570(5) = X1Xs5V XoXaV XoX5V X3X4 V X3X5 V X4Xs5
(0,0,6,0,0,0); 11) f3571(5) = XaXsV XoX3XsV X1X2X3X4(0,0,1,1,1,0);  12) f3572(5) = X5V X1XaV X1XoX3
(0,1,1,1,0,0); 13) f3573(5) = XiXsV XoXaXsV X3XaXs (0,0,1,2,0,0); 14) f3574(5) = XiXoV X1X3V XoX3X4
(0,0,2,1,0,0). B necsaroit rpymme comepxkarcs 840 Mb®  f3561(5).. .fa400(5). Omunnaaaras rpymmna
coctout u3 60 6mokoB 4.271...4.330. B Omoke 4.271 umeeMm: 1) f4201(5) = X1X2V X2X3 X3X4 V X3Xs5
(0,0,4,0,0,0);  2) fa402(5) = X1XoXaV X1X2X5 V X1XaXsV XaXaXs (0,0,0,4,0,0); 3) fa203(5) = X1XzV X1XaV

V X1Xs V XoXa V X2X5 V X4Xs (0,0,6,0,0,0); 4) fa404(5) = X1XoX3V X1X3X4 V X1X3X5 V X2X3X4 V X2X3X5 V X2XaX5
(0,0,0,6,0,0); 5) fa405(5) = X1X2V X2X3V X3Xa V X3X5V X1XaXs V X2XaXs (0,0,4,2,0,0); 6) faa06(5) = XaXzVv

V X2X3 V X1X2X4 V X1X2X5 V X1XaX5 V X3XaXs (0,0,2,4,0,0); 7) fa207(5) = X1X3V X1XoXa V X1X2X5V XoX3Xg V

V XoX3Xs Vv X3XaXs  (0,0,1,5,0,0);  8) faq08(5) = X1XaV X1XaV X1X5V X3X4 Vv X3Xs Vv Xo2XaXs  (0,0,5,1,0,0);
9)f4400(5) = X1XoX3V X1X3Xa V X1X3X5 V X1XaX5 Vv X2XaXs (0,0,0,5,0,0); 10) f4410(5) = XiX3V XoX3V XoXqV

v X2Xs V XgXs (0,0,5,0,0,0); 11) f4411(5) = X1XoXa v X1X2X5 V XoX3Xa V XoX3Xs V X3XaXs (0,0,0,5,0,0); 12)
f4412(5) = X1X2 v X1Xa V X1X5 V X3Xa Vv X3Xs (0,0,5,0,0,0); 13) f4413(5) = X1X3V X1XaXs V XoXaXs (0,0,1,2,0,0);
14) f4414(5) = XiX3V X2X3V X2XaXs  (0,0,2,1,0,0). B oamuuaamartoi rpymme coaepxkarcs 840 MbD
f4401(5).. .f5240(5). JIBenaamaras rpymma cocrouT u3 60 OmokoB 4.331...4.390. B Guoke 4.331
NMEEM.: 1) f5241(5) = X1X3V X1X4V X2X3V X3X4X5 (0,0,3,1,0,0); 2) f5242(5) = X1X2V X1X4X5V

V X2X3X5 V XoX4Xs5 (0,0,1,3,0,0); 3)f5243(5) =X1X2V X1X5V XoX4 V XoXs5 V X1X3X4 (0,0,4,1,0,0); 4) f5244(5):
=XoXs5 V X1X3X1 V X1X3X5 V X2X3X3 V X3X4X5 (0,0,1,4,0,0); 5) f5245(5) = XoX3V X3X5V XaX5V X1X2XgV X1X2X5
(0,0,3,2,0,0); 6) f5246(5) = X3XgV X3X5V X1X2X3V X1X2X4 V X1X4X5 (0,0,2,3,0,0); 7) f5247(5) =
=X1X3V X3X4 V X1X4X5V X2X3X5 V XoX4Xs5 (0,0,2,3,0,0); 8) f5248(5) = X1X3V X1X3V XoX3V X1X2X5 V X2X4Xs5
(0,0,3,2,0,0); 9) f5249(5) = X1X2V X1X3X4 V X1X3X5 V XoX3X4 V X3X4X5 (0,0,1,4,0,0); 10) f5250(5) = X1 Xo Vv

V X1X5V XoXgV XoX5 V X3X4X5 (0,0,4,1,0,0); ll) f5251(5) = XoXg5V X1X2oX3V X1X2X4 V X1X4X5 (0,0,1,3,0,0);
12) f5252(5) = XoX3V X3X5V X4Xs5V X1X3X4 (0,0,3,1,0,0); 13) f5253(5) = X3XgV X3X5V X1X2X5 V XoX4Xs5
(0,0,2,2,0,0); 14) fs554(5) = XaXaV XaXaV X1XoXa Vv X1XoXs (0,0,2,2,0,0). B nBenaanaToii rpyie
coaepxarcsa 840 MB®D  fs41(5)...f080(5). Beero B 390 6mokax mormnoct 14 comepxkarcs 5460
MB®.

Ha puc. 4 nokaszan 6ok 5.1 moutHoct 32 MB® panra 5.

S —

———

Pucynox 4 — brok 5.1 momnoctu 32 MB® panra 5
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B Onoke 5.1 umeewm: 1) f6081(5) = X1 X2V XoX3V X3X4 V XsgX5 (0,0,4,0,0,0); 2) f6082(5) = X1X2X3V
V X1X2Xs V X1XaXs Vv X3XaXs (0,0,0,4,0,0); 3) Te0s3(5) = X1X3 v X1Xa v X1X5 v XoX4 v X2Xs5 Vv X35 (0,0,6,0,0,0);
4) To084(D) = X1XaXq Vv X1XaX4 v X1X3X5 V XoXaX4 v X2X3Xs Vv X2XaXs (0,0,0,6,0,0); 5) Teoss(5) =xaXa Vv XoXzv
V X3Xq v XaX5 Vv X1XaXs (0,0,4,1,0,0); 6) Teogs(D) = XoXaV X1XoX3 v X1XoXs V X1XaXs v XsXaXs (0,0,1,4,0,0);
7) fo087(5) = XaXaV XoXa Vv XoXs Vv XiXoX3 Vv XsXaXs  (0,0,3,2,0,0); 8) Taoss(D) = X1XoV XaXsV X1XaXs Vv
V X1XaXs Vv XoXsXs  (0,0,2,3,0,0);  9)  Teog9(D) = XiXsV XiXoXaV X1XaXaV XoXsXaV XoXaXs\V XoX4Xs
(0,0,1,5,0,0); 10) feo00(D) = XiXsV X1XaV X1XsV XoXsV XaXs Vv XoXsXs (0,0,5,1,0,0); 11) fge1(5) =
=X1XoX3 V X1X2X5 V X1X3X5 \V X1XaXs V XaXaXs (0,0,0,5,0,0); 12) Te002(5) = X1XoV XoX3 Vv XoXa Vv XaXg \V XaXs
(0,0,5,0,0,0); 13) fe093(5) = XoXaV XiXsXaV XoXaXs (0,0,1,2,0,0); 14) Ta04(5) = X1XaV XoXsV X1X3Xs
(0,0,2,1,0,0); 15) fa005(5) = XiXaV X1XsV XaXs Vv XoXsXs (0,0,3,1,0,0); 16) fa006(5) = XiXsV XiXoXzV
V XoXaXa Vv XaXaXs  (0,0,1,3,0,0); 17) feoe7(5) = X1X3\V X1XaV XoX5 Vv XXs (0,0,4,0,0,0); 18) feoes(5) =
=X1XoX4 v X1X3X4 V XoX3X5 v XoXaXs (0,0,0,4,0,0); 19) fe099(5) = XiXsV X1XaV X1XsV XoX4 V XoX5\ XaXs
(0,0,6,0,00); 20) fe100(B) =  XiXoX3V X1XoXsV X1XaXsV X1X4Xs5 Vv X2XaX4 V X3X4%5(0,0,0,6,0,0);
21) f6101(B)=  X1X3V X1Xq v XoX5 v XaXs5 Vv XoXaX4 (0,0,4,1,0,0); 22) f5102(5) = XiXsV X1XoXa Vv X1XaXa Vv
V XoXaXs Vv XoXaXs (0,0,1,4,0,0); 23) fe103(5) = XiXoV XiXsV XaXsV XiXsXaV XoXaXs  (0,0,3,2,0,0);
24) f6104(5) = X1XaV XoXsV X1XoXaV XoXaXs v XsXaXs (0,0,2,3,0,0); 25) fa105(5) = XoXaV XiXoXsV
\ X1X2X5 V X1X3X5 V X1XaXs V X3X4X5(0,0,1,5,0,0); 26)f5106(D) = XiXoV XoX3V XoXaV XaXaV XaXs\ X1X3X5
(0,0,5,1,0,0); 27) fe107(5) = XaXoXaV X1XsXaV X2X3Xa V XoXaXs5 Vv XoXaXs (0,0,0,5,0,0); 28) fe108(5) =
=X1X3V X1XaV X1Xs V XoXs Vv XaXs  (0,0,5,0,0,0); 29) fs100(5) = XiXsV XiXoXsV XaXaXs (0,0,1,2,0,0);
30) fer10(5) = XixovXaxsvXoXsxs  (0,0,2,1,0,0); 31) f6111(5) = XaXaV XoXaV XoXsV X1XaXs
(0,0,3,1,0,0); 32) f5112(5) = XoXaVv XiXsXaV Vv X1XaXsV XoXaXs (0,0,1,3,0,0). Beero ans MB® 5 panra
umeercs 30 u3omMopdHbBIX 6;10K0B MomTHOCTH 32. B Hux comepikarcst 960 MB® fgog1(5). . .f7040(5).

Ha puc. 5 nokazan 670k 6.1 momuoctu 54 Mb® panra 5.

ez @ = — - - - - - - - - e @ @ = — - [ S —

Pucynok 5 — binok 6.1 montHoctu 54 Mb® panra 5

B 0Oioke 6.1 umeem: 1) f7o41(5) = X1X3V X1X4 V XoX5V X3X4X5 (0,0,3,1,0,0); 2) f7042(5) = X1 Xo Vv
V X1X3X4 V X2X3X5 V XoX4X5 (0,0,1,3,0,0); 3) f7043(5) = X1X2V X1X5V XoX3V XoX4 V X1X3Xg (0,0,4,1,0,0);
4) f7o44(5) = XoXg5V X1X3X5V X1X4X5 V XoX3Xg V X3X4X5 (0,0, 1,4,0,0); 5) f7045(5) = XoX5V X3X5V XgX5V
V X1 X2X3 V X1X2X4 V X2X3X4 (0,0,3,3,0,0); 6) f7046(5) = X1X5V X3X5V X4X5V X1X2X3V X1XoX4 V X1X3X4
(0,0,3,3,0,0); 7) f7o47(5) = X1X5V X1X3X4 V X2X3X5V XoXygX5 V X3X4X5(0,0, 1,4,0,0); 8)f7048(5) = X1XoV X1X3V
V X1X4 V XoX5V XoX3X4 (0,0,4,1,0,0); 9) f7049(5) = X1 X2V X1X3X5V X1X4X5 V XoX3X4 (0,0,1,3,0,0);
10)f7050(5) = X1X5V XoX3V XoXg V X3X4X5 (0,0,3,1,0,0); 11) f7051(5) = XoX5V X1XoX3V X1 XXz V X1X3X4 V
V X3X4Xs5 (0,0,1,4,0,0); 12) f7o52(5) = X1XoV XoX5V X3X5V Xg4X5V X1X3X4 (0,0,4,1,0,0); 13) f7053(5) =
= X1X5V XoX3X4V XoX3X5V XoXsXs5 (0,0,1,3,0,0); 14) f7o54(5) = X1X3V X1X3V X1X5V XoX3X4 (0,0,3,1,0,0);
15) f7o55(5) = X1X2V X1X3V X1XgV X3X4Xs5 (0,0,3,1,0,0); 16) f7056(5) = X1 X2V XoX3X5V XoXaXs5 V X3X4X5
(0,0,1,3,0,0); 17) 16) f7057(5) = X1X5V XoX3V XoXzV XoX5V X1X3X4 (0,0,4,1,0,0); 18) f7058(5) = XoXs5V
V X1X3Xz V X1X3X5 V X1 X4X5 V XoX3Xg (0,0,1,4,0,0); 19) f7o59(5) = X1X2V X3X5V XgX5V XoX3X4 (0,0,3,1,0,0);
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20) f7060(5) = X1X5V X1X2X3V X1X2X4 V X3X4X5 (0,0,1,3,0,0); 21) f7061(5) = X1X3V X1X3V X1X5V X2Xs5V X3X4X5
(0,0,4,1,0,0); 22) f7062(5) = X1X2V X1X3X4 V X2X3X4 V X2X3X5 V X2X4Xs5 (0,0,1,4,0,0); 23) f7063(5) = X1X2V
V XoX3V XoXqV X1X3Xg V X1X3X5 V X1X4X5 (0,0,3,3,0,0); 24) f7054(5) = XoX3V XoXgV XoX5V X1X3X5V X1X4X5 V
V' X3X4Xs5 (0,0,3,3,0,0); 25) f7055(5) = XoX5V X1X2X3V X1X2X4 V X2X3X4 V X3X4X5 (0,0,1,4,0,0); 26) f7066(5) =
=X1X2 V X1X5V X3X5V X4X5 V X1X3X4(0,0,4,1,0,0); 27) f7067(5):X1X5 V X1X3X4 V X2X3X5 V X2X4X5 (0,0,1,3,0,0);
28) f7058(5) = X1X3V X1XgqV XoXs5V X2X3X4 (0,0,3,1,0,0); 29) f7059(5) = X1X2V X1X3X5V X1X4X5 V X2X3X4 V
V X3X4Xs5 (0,0,1,4,0,0); 30) f7070(5) =X1X2V X1X5V X2X3V X2X4 V X3X4X5 (0,0,4,1,0,0); 31) f7071(5) = XoXs5Vv
V X1X2X3 V X1X2X4 V X1X3X4 (0,0,1,3,0,0); 32) f7o72(5) = XoX5V X3X5V X4X5V X1X3X4 (0,0,3,1,0,0);
33)f7o73(5) = X1X5V X3X5V X4Xs5 V X2X3X4 (0,0,3,1,0,0); 34) f7074(5) = X1Xs5V X1X2X3V X1X2X4V X2X3X4
(0,0,1,3,0,0); 35) f7075(5) = X1X2V X1X3V X1X4 V X2X5V X3X4Xs5 (0,0,4,1,0,0); 36) f7075(5) = X1X2V X1X3X4 V
V X2X3Xs V XoXaXs v XaXaXs  (0,0,1,4,0,0); 37) fr077(5) = XaXsV XoXsV XoXaV XiXsXsa (0,0,3,1,0,0);
38) fr078(5) = XoXsV X1X3XsV X1XaXsV XoX3Xa (0,0,1,3,0,0); 39) f7079(5) = X1X2V XoX5V X3X5V XaXsV
v X2X3Xa (0,0,4,1,0,0); 40) f7080(5) = X1X5V X1X2X3 Vv X1X2X4 V X1X3Xa V X3XaXs (0,0,1,4,0,0); 41) f7081(5) =
= X1X3V X1X4 V X1X5 V X2X3X5 V XoXaXs v X3XaXs (0,0,3,3,0,0); 42) f7082(5) = X1XoV X1X3V X1X4V XoX3XqV
V XoX3Xs v XoXaXs  (0,0,3,3,0,0); 43) fr083(5) = XaXaV X1X3Xa V X1X3X5V X1XaXs Vv XoXsXs  (0,0,1,4,0,0);
44) f7084(5) = X1X5 Vv X2X3 V X2Xa V XoX5 V X3X4X5(0,0,4,1,0,0); 45) f7085(5) = XoXs5V X1X2X3V X1XoXa vV X3X4X5
(0,0,1,3,0,0); 46)f7086(5) = X1X2 v X3Xs5 V XaXs Vv X1X3X4(0,0,3,1,0,0); 47)f7087(5) = X1X5V X1X3Xa V XoX3Xa V
V X2X3Xs v X2X4X5(0,0,1,4,0,0); 48) f7083(5) = X1X3V X1Xa Vv X1X5 V X2Xs5 Vv X2X3X4(0,0,4,1,0,0); 49) fr089(5)=
= X1X2 V X1X3Xs V X1XaXs Vv X3X4Xs (0,0,1,3,0,0); 50) f7090(5) = X1XoV XoX3V XoXa V X3XaXs (0,0,3,1,0,0);
51) f7001(5) = XoXaV XoXaV XoXs Vv XaXsXs (0,0,3,1,0,0); 52) f7002(5) = XoXs5V X1X3X4 V X1X3X5V X1X4Xs5
(0,0,1,3,0,0); 53) f7093(5) = X1X2V X1X5 V X3X5 V XaXs5 V X2X3X4 (0,0,4,1,0,0); 54) f7094(5) = X1X5V X1X2X3V
V X1X2X4 V X2X3Xa V X3XaXs (0,0,1,4,0,0). Beero s MB® 5 panra umeercst 10 u3oMopdHBIX GIOKOB
mormHocTH 54. B Hux comepkarcst 540 MB® f7041(5)...f7580(5).

Taxkum obpazom, 7581 Mb® panra 5 comepxkutcst B 6 rpymmax mogo0HbIX OJIOKOB WK B 23
rpynmnax u3oMopHbIX 0710K0B, uiu B 522 6sokax. 3 7581 Mb® 276 umeroT MakKCUMAaJIbHBIN THIL.
Ha 5-tu pucynkax B crarbe m300paxkeHbl 6 0JIOKOB (10 1 OGJOKY M3 KaXAOW TPYMIBI MOJ00HBIX
65okoB). [[ns mosHOTO HccnenoBanus Bcex 7581 Mb® nocrarouno n3yuuts 23 610ka (1o 1 65oky
W3 KaxAoW Tpymnmbl HM30MOpGHBIX OnokoB). Otu 23 Omoka coxepkar 313 Mb® u Bce oHHM
MPUBENICHBI B JaHHOW paboTre. Takoe cokpalieHHe 3HAYUTEIBHO YCKOPSIET MOUCK HyxHOM MBb® B
TeX clydasx, Korjga HeoOXoauM wuX ToJHbIA mepedop. C pocToM paHra 5TO YCKOpPEHHE
yBenuuuBaetcs. J{ns 3amanus 23 610K0B gocTatoyHO 3anath 23 MB® (mo 1 Hambosee mpocToi
MB® u3 kaxmoro 6soka). s momydeHus: ocranbHbix Mb® 6110ka 10CTaTOYHO TOCIIECIOBATEIHHO
MPUMEHSATH K 3a71aHHON MB® onepanuu Au3bOHKTUBHOTO JOTOJHEHUS U JJBOMCTBEHHOCTH.

JIro6as mocTaHOBKA HA MHOKECTBE U3 5 TIEPEMEHHBIX X1,X2,X3,X4,X5 MEPEBOJUT 3aJIaHHYIO
MB® 6o B mzomoppunyro MbD, mubo B camy cebs. Bcero ummeercs 5! = 120 Takux
MOJICTAHOBOK, KOTOpbIE OOpa3yloT cUMMeTpuuecKkyro rpymmy Ss. [logcTaHOBKH, KOTOpBIE
nepeBosT MB® f panra 5 camy B cebst 06pasyroT noarpymiy Gt rpymibl Ss, KOTopasi Ha3bIBaeTCsI
crabuiuzaropom MB® f. Dnementst ¢akrop-rpymmnsl Df = Ss: Gt mepeBogst MBD f B
uzomophuyro MbD. dakrop-rpymna Df cocrout u3 120 : K smementoB, rae K kosamuecTBO
35eMeHTOB B cTabmnusarope Gr. B Hamiem ciydae crabunuzarop Gt MB® f conepkutcs B rpyiime
aBromopduszmoB Gg Oisoka B, koropomy npunaiexutr MB® f. B obmiem ciayuae Gg He sBiseTcs
HOPMaJIbHOM MOATPYIION S5, 0JTHAKO pa30uBaeT S5 HA CMEKHBIE KIacChl. Bce aeMeHThl CMEXHOTO
kiacca S5 mo Gg nepeBoaar 010k B B oauH M TOT ke M3oMop¢HBI eMy 010k, 11060 B cebs. B
nocnenHeM ciaydyae kaxnaas Mb® Gnoka B mepexoaut nmubo B ceds, 1160 B nuzomopduyro MbD,
MpUHAUISKANTYI0 3ToMy e Onoky. IlomcrtaHoBku rpynmbel Ss yIOOHO MpEACTaBIATH B BUC
BEKTOPOB WJIM LUKIIOB, COCTOSIIMX M3 MHAEKCOB BXOJSIIMX B HUX NepeMeHHbIX. [loncraHoBka B
BHJIe BekTopa (5,3,2,1,4) o3HadaeT, 4TO MEPEMEHHAs X1 MEPEXOTUT B IEPEMEHHYIO X5, IEpEMEHHAS
X2 TIEPEXOUT B MIEPEMEHHYIO X3 M TaK Jlanee. Bce KOMIOHEHTHI B BEKTOPE JAODKHBI ObITh Pa3IHYHBL.
Ta e moacTaHoBKa B BHJAE HUKIOB BRITIAIUT Tak: (1,5,4)(2,3). Eqununa rpynmel Ss B BHUjE
BekTopa 3ammchiBaercs kak (1,2,3,4,5), a B BUe MUKIOB Kak 1.

JUia nonHoro nepeunciaeHuss Mb® panra 5 HyXHO HaWTH A1 KaXIOW U3 23 rpymnn
n30MOp(HBIX OJIOKOB pa3dMeHHe Ha CMEXHbIE Kiacchl Ss mo Gp, BBIOPATh B KaXKIOM CMEXHOM
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KJIacce MO OJHOMY 3JIEMEHTY U YHOPSAJIOYUTH ITH 3JIEMEHTHI. [ ynmopsaoueHnsi MOKHO CUUTATh
BEKTOPBI TIOJICTAHOBOK, COOTBETCTBYIOIIMX BBIOPAHHBIM JJIEMEHTaM, YUCIAMH, 2 KOMIIOHEHTHI
BEKTOPOB pa3psiiaMH dSTUX 4YHcel. B 3TOM ciydae Bce RJIEMEHTBbl OYIyT YIOPSIOYEHBI I10
BO3PACTAHUIO YHCEIL.

s 6moka 6.1 rpymnma aBromopdusmMoB Gpg cocrout u3 12 asmemenTtoB. Jlamee kaxmbrit
anemenT Gp moka3aH B BujJe Bekropa u B Buue nukios: 1)(1,2,3,4,5) = 1; 2)(1,2,4,3,5) = (3,4);
3)(1,5,3,4,2) = (2,5); 4)(1,54,3,2) = (2,5)(3,4); 5)(2,1,3,4,5) = (1,2); 6)(2,1,4,3,5) = (1,2)(3,4);
7)(2,5,3,4,1) = (1,2,5); 8)(254,31) = (1,2,5(3.4); 9)5,1,34,2) = (15,2); 10(5,1,4,3,2) =
=(1,5,2)(3,4) 11)(5,2,3,4,1) =( 1,5); 12(5,2,4,3,1) = (1,5)(3,4). BeiOpanubie smeMeHThl 10 CMEKHBIX
kinaccoB Ss nmo Gpg mmeror Bum: 1)(1,2,3,4,5) = 1; 2)(1,2,3,54) = (4,5); 3)(1,2,54,3) = (3,5);
4)(1,3,2,45) = (2,3); 5)(1,3,254) = (2,3)(4,5); 6)(1,4,3,25) = (2,4); 7)3,21,45) = (1,3);
8)(3,2,1,5,4) = (1,3)(4,5); 9)(3,4,1,2,5) = (1,3)(2,4); 10)(4,2,3,1,5) = (1,4). DT 37AEMEHTHI y¥Ke
yrnopsinodeHsl. Mcmons3ys amemeHTsl 2...10, nerko uz MB® 6noka 6.1 monyunte MB® GokoB
6.2...6.10. Hampumep, 3 MB® f7041(5) = XiX3V X1XaV XoX5V X3XaXs Oyoka 6.1 mOIydaroTcs
cneaytomme MB®D: 6.2) f7095(5) = X1X3V X1X5 Vv XoX4 V X3XaXs; 6.3) 7149(5) = X1X4V X1X5V X2X3 V X3X4Xs;
6.4) f7203(5) = X1XaV X1XaV XoX3V XoXaXs; 6.5)f7257(5) = X1X2V X1XsV X3XaV XoXaXs; 6.6)f7311(5)
XX V X1X3 V XaXs V XoXaXs;  6.7)f7365(D) = XaXaV XoXsV XaXaV XiXaXs;  6.8)  fra19(5)
SXaX3V XoXa V XaXs V X1XaXs;  6.9)  faa73(5) = XaiXaV XoXzV XaXsV XiXoXs;  6.10)f7527(5)
=X1X4 V X2X5 V X3X4 V X1X3X5. AHAJIOTHUYHO JIETKO IOJYYUTh U ocTaibHbie MB® 6110K0B 6.2...6.10.

B 3akmrouenne otmerum cruenyroniee. Uccnenopanue Mb® panra 5 mo3Boiuio HM3y4YUTh
cBoiictBa Oosiee 7500 MB®. IlpeanoxeHHble MeTojabl aHanu3a W nepedbopa MBD MoxHO
WCIIOJIb30BATh JUI QHAJIU3a CETEH M MOCTPOEHUS HOBBIX KOJOB Mg Kpunrocuctem. bioku Mb®
HMEIOT 0oJiee MIPOCTYIO CTPYKTYpPY, 4eM pemerka Mb®d, mostomy Meton nmoctpoenus 61oxoB MbD
3HAYMTENILHO COKpalIaeT MmojaHbi nepedop Mbd.
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