HNudpopManoHHbIC TEXHOJIOIMH B
IICUXO0JIOTUM (YacTh 4)

Yepuos /lenuc IOpneBuy,

Kanauaar cuxoaoru4eCKux Hayk,
Jouent kadpeapsl IICuOIl CITIOI' KLICP



TeopeTnueckue 0CHOBBI
HHGMOPMATHKHA

* Undopmanust — pa3IMuHbIE CBEIICHUS
(cooOmIeHus, JaHHbIC) HE3aBUCHUMO OT
(b OpMBI UX IIPECACTABIICHUS;

e Undopmaruka — HayKa O MAIlIMHHO-
MAaTE€MaTUYECKUX METOIaX
IpEACTABICHUS, 00Opa0OOTKH, XpAHCHUS U
MCITOJIb30BaHUS MH(POPMALIH



TeopeTnueckue 0CHOBBI

HHGMOPMATHKHA

e CurnaJj — cnoco0 nepegaduu nHpopMaluu
OT OJTHOTO OOBEKTA K APYTrOMY

e Coo0IeHnune — KoHKpeTHas (popma
IPEACTABICHUS HH(pOPMALIMK B BUJIC
TEKCTa, KOMaH/bI (YIIPABIISIOIIETO
BO3/CVCTBHUSA ), 3HAYCHUSI

e /laHHBIC — CUTHAJIBI, 3APETUCTPUPOBAHHBIE
Ha MaTepyuaIbHOM HOCHUTEIIE



TeopeTnueckue 0CHOBBI
HHGMOPMATHKHA

AmepukaHckui nHxkeHep P. Xaptim (1928 1.p.)
IIPOLECC TOJTYyYCHHUS HH()OPMAIIHU
pacCcMaTpHUBaeT KaK BbIOOP OJHOTO COOOILECHUS U3
KOHEYHOI'0 HaIlEpEl 3aJIaHHOIO0 MHOXKECTBA U3 N
PABHOBEPOSITHBIX COOOIICHUM, a KOJUYECTBO
nH(popManuu I, comepkaiieecs B BRIOpaHHOM
COOOIIEHNH, OIIPEACIICT Kak Jjorapudm N 110
OCHOBAHMUIO 2.

Dopmyna Xapwm: 1= log,N.



TeopeTnueckue 0CHOBBI

HHGMOPMATHKHA

Knox lllennon nmpennoxui B 1948 1. npyryro
opMyny onpencacHNs KOIA4YECTBa
MH(pOpMAIIMH, YIYUTHIBAIOIIYIO BO3MOXKHYIO
HEOJMHAKOBYIO BEPOSITHOCTh COOOIIICHNUM B
Habope.

dopmyia lllenHona:
I =~(p,*log,p,+p,*log,p,*. . .+p*log,py),
I7ie p, — BEPOSTHOCTH TOTO, YTO UMECHHO [-€

COOOIICHUE BBIICICHO B HAOOpE 13 N
COOOILICHUH.



TeopeTnueckue 0CHOBBI
HHGMOPMATHKHA

ManHHBIN CIOCO0 MPEACTABICHHUS
MH(pOpMaIM — JBOUYHAS CUCTEMa
MCUYMCIICHUS :

0-0 4-100 &—1000 12-1100
l1-1 5-101 9-1001 13 -1101l
2—-10 6-110 10-1010 14 - 1110

3—11 7—-111 11 -1011 151111




Yucno 127, npeAcTaBIIeHHOE B JeCITHIHOH CHCTeMe CUHCIIEHHS, B
KoTopoH 10 tupp 0123456789

1¥102 + 2*10! + 7+100=
100 + 20 + 7=127

JUL TP eCTARJIEHHSI 3TOT0 YHCIIA B AeCATHIYHOH CHCTeMe CHHCIIEHHS
rnoTpebopaIock 3 paspsija:

L2%

Yucno 127, npeAcTaBJIeHHOE B JBOHYHOH CHCTeMe CHHCIIEHHS], B KOTOPOH
21Hppp1 O H 1

bar b B By R B kv 5800 Bl 2 B L o B B L2 Bl L
64 + 32+ 16 + 8 + 4 + 2 + 1=127

U1 IIpeACTaRIIeHHs 3TOI0 YHCIIA B JBOHYHOH CHCTeMe CHHCIIEHHS
TOHAJ00HITOCE 7 paspsiioL:

1111111



— - Or

[ 0 1 2 3 4 5 | 6 7 8 9 A| B|C|D|E F
0 Q| O | vw| ¢ | &| s | @ O
1 z | 3| 4| 5|6 |7 g | 9 | 10| 11| 12|13 | 2¢] 15
1 | » | ¢ ! _ i R = =3 Bl B
16 |17 | 18| 19| 20| 21 |22 | 23| 24| 25| 26 | 27 | 28 [ 29 | 30 | 31
2 ! " # $ % & ' { ) * + s = i 7
3z | 33 | 34 | 35 | 36 [ 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47
3 0 1 2 3 4 5| 6 7 8 9 : . < | = > ?
43 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 [ 52 | 59 | 60 | 61 | 62 | 63
4 (@ | A B|C|D|E|F |G H | J K LIM|N|O
64 | 65 | 66 | 67 | 68 [ 63 | 70 | 71 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79
s|Pla|R|s|[T|Uu|lv iw|x|Y|z|T]|v|1]|~*]|_
g0 | 81 | 82 | 83 | 84 [ 85 | 86 | 87 | 88 | 89 [ 90 | 91 | 92 [ 93 | 94 | 95
6 |*|alb|lec|ld|le|lf|[g|ln]iljilk|l1|m|n]|oe
96 | 97 | 98 | 99 | 100 | 101|102 | 103 | 104 | 105 | 106 | 107 | 108 109 | 110 | 111
7|plgq|lr|s|t|u|lv iw|[x|yl|lz]|{]|]|]|[Rn]|~]|0O
11z | 113 | 114 [ 115 | 116 | 117 [118 | 119 | 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127
= s = o= ~ T = . y . = S ] =,
g ¢ u e a a a a (v e e e i i i A A
1z | 129 | 130 [ 131 | 132 | 133 [ 134 | 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143
9 | E| =2 | E| 6|6 |o|a|ua|¢ |00 <¢|£ | ¥ || F
144 | 145 | 146 [ 147 | 148 | 149 [ 150 | 151 [ 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159
A ile|ala | F|[2]°]: a2 ;<]|=
160 | 161 | 162 | 163 | 164 | 165 [ 166 | 167 | 168 | 169 | 170 [ 171 | 172 | 173 [ 174 | 175
.:.:.: J J
AEAE I INREAEREEERERERRAENEARAERE
176 | 177 | 178 | 179 | 180 | 181 | 182 | 183 | 184 | 185 | 186 | 187 | 188 [ 189 | 190 | 131
[ T = T = [ X L
c Bl | 7 Fl =T F[F]E] r] =] fli= | | =
19z | 193 | 194 | 195 | 196 | 197 [ 198 | 199 | zo0 | 201 | 202 | 203 | 204 | z0s | 206 | 207
- N
D[ x| ] *lrelalt 2 r | M| m |1 |
208 | 209 | 210 | 211 | 212 | 213 | 214 | 215 | 216 | 217 | 218 | 219 | 220 | 221 | 222 | 223
E|la|B || x| X2 |oc|lp|tT| |06 |Q)| ||| |N
224 | 225 | 226 | 227 | 228 | 229 [ 230 | 231 | 232 | 233 | 234 | 235 | 236 | 237 | 238 | 239
F = + = = [ J - £ o . \J n 2 7] O
240 | 241 | 242 | 243 | 244 | 245 | 246 | 247 | 2458 | 249 | 250 | 251 | 252 | 253 | 254 | 255

Koaupoeka cMMBONOB, NpeanakeHHan IBM (cooTeeTcTeyeT ASCII - KOAWPOBKE)



<

» £ 0 QS

0 1 2 3 14 5 6 7 8 9 A B[ C[DTIE F
@ | E § | € . °

1 Z 3 4 s & 7 38 9 10 11 1z 13 14 15
16 17 18 19 zZ0 Z1l 22 Z3 Z4 Z5 Z6 27 28 Z9 30 31

! - # $ | % | & ( ) C + /
32 33 34 35 36 37 38 39 40 41 4z 43 44 45 45 47
0 1 2 3 14 5 6 7 8 9 : . < = > ?
48 49 50 5l 5z 53 L4 55 g6 57 58 £9 &0 &6l 62 63
@ | A [ B | C | D] E F G | H I J K| L[ M|[N]|O
&4 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
Pl a | R[S [T Ul v  w| X ]| Y| z [ \ ] A —
80 8l 8z 83 24 85 86 87 88 89 30 9l 9z a3 94 a5
g a b C d e f g h i j k | m n 0
g6 a7 a3 a9 100 101 l0z 103 104 105 106 107 108 109 110 111
p qa r s t u v | W | X y z { | 1 ~ o
11z | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120 | 121 | 12z | 123 | 124 | 125 | 126 | 127
b r . r S - | T 1 % | Jb c || K | R TR
128 | 129 | 130 | 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143
h : . & " - — ™ b > H> K h T
l44 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159

Yy | v | J | = r ! § | E | @[ €] « = | @] f |
160 | 16l | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 169 | 170 | 171 | 17?2 | 17?3 | 174 | 175
° + I i r T . é | Ne | € » j S s T
176 | 177 | 178 | 172 | 180 | 181 | 182 | 183 | 184 | 185 | 186 | 187 | 1828 | 182 | 120 | 191
Al [ BT | oA E| X[ 3| W] K n{m|[H|[O | N
192 193 194 195 196 197 198 199 200 201 202 203 Z04 205 Z06 207
P C [T Yy [ [ X [t [ 94 | w | w|[®»[b6l|b |2 0]
208 | 209 | 2z10 | 211 | 212 | 213 | 214 | 215 | 216 | 217 | 218 | 219 | zz0 | 221 | 222 223
a 0 B r i | @ K 3 H " K n M H 0 n
224 | ZZ25 | ZZ6 | ZZ27 | 228 | 229 | 230 | 231 | 232 | 233 | 234 | 235 | 236 | 237 | 238 | 239
p C T y ¢ X u Y w w, b bl b 3 10 a
240 | 241 | 242 | 243 | 244 | 245 | 246 | 247 | 248 | 249 | 250 | 2581 | Z582 | 253 | 254 255]




MO IWSHAOIOCTO-H0Ta>

0 1 2 3 4 5 6 7 8 9 A B cC|D E F
0 Q| O v| | @| s | ® O
1 z 3 4 5 & 7 g 9 10 11 1z 13 14 15
1 1813 _ T4 ]| o |~
16 17 18 19 zZ0 z1 ZZ 23 z4 Z5 Z6 7 8 zZ9 30 31
2 LR [ [ [ s | =] |2
3z 33 34 35 36 37 38 39 40 41 4z 43 44 45 46 47
3 0 1 2 3 4 5 6 7 8 9 . : < = > i
43 49 50 5l 5z 53 54 55 56 57 53 53 &0 61 62 63
4 @ | A B c D E F G H | J K LI M|N]|O
64 65 66 &7 68 (3] 70 71 e 73 74 75 76 77 78 79
s|Pla|R|s|T|Uu|Vviw|x]|Y|Zz|l[!|/\v]|1]|*]|_
80 81 8z 83 84 85 86 87 88 89 a0 a1 9z 93 94 a5
6| *|a|b|lc|d|e|f|g|h|i|]j|k|Il|m|[n]|o
96 a7 93 9% (100 ) 101 (102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 (110 | 111
7|lplql|lr|s|t|lulv|w|x|yl|lz]|{|]]|]|Nn|l/~|0O
112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120 | 121 | 12z | 123 | 124 | 125 | 126 | 127
8 A B B ri ol e | X |3 u nu K|{nh |  M|H]|O n
128 | 129 | 130 | 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143
9 P c T|Y | ® | X (4949 w|w|B|bl|b|3 | K| A
144 | 145 | 146 | 147 | 148 | 149 | 150 | 151 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159
A a ) B ri a| e | x | 3 m|n K | n| M| H o n
160 | 161l | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 169 | 170 | 171 | 172 | 173 | 174 | 175
w 4 2
B | &  INRERERERENERERE AR AR ERE
176 | 17?7 | 178 | 179 | 180 | 181 | 182 | 183 | 184 | 185 | 186 | 187 | 188 | 189 | 150 | 191
L JL pER L = JL L
c ol el (I Fl -+ F i Fl = | 7 = || =
192 | 193 | 194 | 195 | 196 | 197 | 198 | 199 | Zz00 | 201 | Zz0Z | €03 | 204 | 205 | Zz06 | 207
= |
D[ ||| ] 5] ][] TTr[ =T ]1
208 | 209 | 210 | 211 | 212 | 213 | 214 | 215 | 216 | €17 | 218 | €19 | 220 | 221 | zgz | 223
E|p|Cc | T |y |®|X| W |[Y¥Y| W W|B| (|| 0 SA
ZZ4 | Z25 | 226 | 227 | 228 | 229 | 230 | 231 | 232 | €33 | 234 | €35 | 236 | €37 | 238 | 239
FIE[e[2[=[T[T]=]=]"°71-+ N = |m O
240 | 241 | 242 | 243 | 244 | 245 | 246 | 247 | 248 | €49 | 250 | €51 | 252 | €53 | 254 | €55




TeopeTnueckue 0CHOBBI
HHGMOPMATHKHA

o EnquHUIEI n3MepeHns HH(MOPMAaIIUHN:

burt (Bit, binary digit — nBonuHas nudpa) —
O unu 1 B 1BOMYHOM cucTemMe — [0]

Baiitr (Byte) = 8 6uros (2°) — [B]

Kuno6aiit = 1024 6aiit (2'°) — [K0]

Merao6aiit = 1024 Kunobaunt — [MO]

[ uraoaut = 1024 Meraoair — [1'0]

Tepabaiitr = 1024 T'uradaut — [TO]

IlerabaiT = 1024 Tepabaiit — [110]




TeopeTnuecCKue OCHOBBI

HHGPOPMATUKH

II3MepeHHs B 0aliTAX

JlecCATHUHASA NPHCTABKA

Haspanue Cumpos CTeneHb

OANT

KIL10 0T

Meradarir

ruradamfT

GB

107

103

109

10°

JIBOHYHAA NP HCTABKA

Haspaunue CHMBOJI

o~ s 3 \" '
oaliT B OanT
gt e 1 £ S 1T
kubuGaiir| | S4B | KOaHT
- ~ . f f) 1T
MeOHO afiT MiB | Moarit

-~ s (-‘. % [T
rHOHGAITT GiB. | LoaHT

CreneHp

210

220

230



TeopeTnuecCKue OCHOBBI
HHGPOPMATUKH

II3MepeHHsa B 0aliTAX

JlecATHYHAS NPHCTABKA JIBOHYHAA NP HCTABKA
Haspanue Cumpoa Crenenb HasBaHue CHMBOJI CreneHb
T 1B 10* TeGHOarIT TiB Toaiir 20
5o HE QL2 neGucar| | biB | 10afT 27
GRC == 1018 scGuGair| | EAB. | DOaHT 290
3€TTa0AHT ZB 1041 3e0H0 aliT Z1B | 30aiir 4

fioTTadariT YB 104 fio0HOaiiT YiB | Il6aiit 230



Teopernueckue 0CHOBBI

HH(POPMATHKH

e Mopmanm3anusa — OPEACTABICHUE HH(DOPMAIUU
B BUJIC A0CTPAKTHOM CHUCTEMbI CUMBOJIOB,
JIOTUYECKUX OII€pallii, B COOTBETCTBUH C
YCTAHOBJICHHBIMM HOPMaMH W IIPaBUIaMU

e AJITOPMTMHM3ANHUS — OITMCAHNE KAaKOT0-1100
polecca Ha A3bIKe MATEMaTHYCCKIX CUMBOJIOB,
OoTOOpakarolee Mocae0BaTeIbHOCTD U
B3aMMOCBSI3b JJIEMEHTOB IIpoIecca

e [IporpammMupoBaHue — 3a1MCh MH(MOPMALIAM HA
SI3BIKE MPOrPaMMUPOBaHUS (ITPEACTABIICHHE
JAHHBIX M KOMaH] B BHJi€ MAIIMHHOI'O KOJ1a)



