OCHOBbDbI XKEJIE3A

Ha6opbl ana c6opkm - khanin.info

MHCTPYKLIMSA
no c6opke

- MawmHg
Cxema cama pucyeT bpakTany — Ges

NMpoueccopa, OfHOR norukoii,

PpaKTanbHas MalKHa

ypokn 0-6 - cxema cama pucyet ¢paKTanbl
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cumynaTtop: cs.khanin.info
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KaK UMTATb MHCTPYKLLMIO

HOMep wara — WATW CTPOro Mo MOopsAAKy

geTann Ha 3TOT War: CKOJIbKO MOCTaBUTb

peTanb U METKM Ha eé Horax

oaoMHaKoBble MMeHa MeTOK coefMHEeHbI

nopThl yuna: Bxod [ u Bbixog ]

CUHAA paMKa — cobupaem 4un

cepas BKflagkKa — ob6uumii XoncT

XENTOEe KONbLO — TO, YTO MOMEHANO0Cb

y6paTb geTanb BMecTe C MeTKaMmu

OBOHOIN KJIMK MO MeTKe — HOoBOe uMe

ynun cobpaH B ypokKe C 3TVIM HOMEPOM

npoBepKa: TakK AO0MKHO pa6boTaTb

KnasviLum
V | vce (1)
G GND (0)
N TpaH3ucTOop
I Tymbnep
0 namna
L MeTKa
K reHepaTop
U KHOMKa
[ nopT-BXOA,
] MopT-BbIXOA

Ctrl+G — B 4un
Ha Mac Ctrl = Cmd



HemHOro nuicropvim

1915 1962 1972 1988 cenucac
(:) 7\ 7\ 7\
\J \J \J <:>'
CepnuHckun MIT, PDP-1 Pong 6e3 CPU urpa B xaoc cobupaewb cam

B 1915 roay Baunae CepnuHcKui onucan ¢urypy: u3 TpPeyrosibHUKa Bbipe3aeM cepepuHy, u3 TPex
OCTaBWMXCS — TOXe, M TakKk 6e3 KoHUa. YacTb noxoxa Ha uenoe — Takue GuUrypol Ha3oBYT ¢paKTanamu.

MepBbie urposbie aBTomaThl — Pong, Breakout — o6xoaunucb 6e3 npoueccopa: CYETYMKN Pa3BEPTKM
6exann no 3KpaHy, a NlorMka B KaXpoul TO4YKe pewana, ropeTb N enl. Tak ycTpOeHa M Hawa MauwuHa.

B 1962 rogy B MIT HecKonbko cTpoK Ha PDP-1 oxuBunu ysop Munching Squares: (x XOR y) < t.
A B 1988 ropgy bapHcnnm nokasan «Wrpy B XaocC»: CAyYaliHble Wwarn pPuUcywT TPeyrosibHUK U NanopoTHUK.

PDP-1 — ToproBas Mapka Digital Equipment Corporation; Pong n Breakout — ToproBbie Mapku cBoux Bnapgenbuee. Habop He cBfi3aH C HUMU U He 0p06peH uMu.



BeHTnnm (no enanvo)  @rees

NOT, NAND, NOR, AND, OR, XOR n3 TpaH3uctopoB
]

mmo om@fa

TIx TIx 00

- ) > i D € €5 € &



XOoJicT

1 o
Tx Tx 2%

1% 1x 1% LB 6x

L
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NMNamaTtb

3awénka -» D-Tpurrep: 3anucb nNo GpPOHTY TaKTa

>

CLK

Q Q Q
SO o e o
6x 6x 2x 2x 2x 2x Ix o

SO - ¥ T
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Enter

SRLatch

13




4 & o
% 4x

SRLatch
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DLatch

DLatch
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D CLK Q
EBED>O
D CLK Q
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CUETUMK B we-os

wecTb Tpurrepos cymtawTt 0..63

Q5 Q4 Q3 Q2 Q1 Qo
101101=45
Q Q Q
oo e o
3% 7% I 6% 12% Gx I 2% 7% T o0

Ctrl [+ 6 >“
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XOoJicT

1 @ Delete
X X X X

2 o oo
3x 7%
@ a OO O o oo o o o

3 o
NOT XO0R AND
T I Ix 8x

18




19




20




XOoJicT

13 nna
& o oo oo
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xon CT o000
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Ix 1% TIx

Q5
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15 -Qa 16 -Qa
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00000 RST: 0
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PasBeépTka

cyéTumkm X n Y puCywT 3KpaH 64 x 64

a o OO0 o
Tx Tx 1% 2% 1% Ix 00

x0..63
y o 000 63
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xon CT o000

5 as o & o
Ix Ix Ix 4x

B

6 &a 7 & o
Tx 10x B3 10x%

Dot display - @©: Layout Dots, 64 x 64, Port width 1 dot

8 XOR a
% 3%
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xon CT o000

=M K-
1% 16x%

Dot display

L
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<
o1

v

60Hz - 4kHz
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TpeyronbHMK CepnuHCKOro

(x AND y) = 0 — ¢pakTan M3 [ecdaTn BeHTuUnemn

(XANDYy)=0
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XOoJicT

1 @ Delete
X
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xon CT o000
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TOT Xe TpPeyroJbHUK m3 CﬂyanIHbIX TOYeK

5 Mrpd B xaoc

T g R
Er PT e -
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Br- |

o= y & o
IN NOT XOR D OR s
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LFSR12

Enter

LFSR12

14 ST o
Tx T Ix 8x
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SHIFTé6

XOoJicT

20
21 88

LFSR12

Dot display - @: Layout Dots, 64 x 64, Port width 1 dot
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xon CT o000

22 & o
2% 6%

SHIFT6

SHIFT6
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25 @8 o
1% 16x%

Dot display

X0
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BoHyc: Munching Squares B we-os

¥uBon ysop 1962 ropa

t=6 t =20 t = 40

o) o o o]
o & & € @ o
Tx 2% 2% 7% Ix Ix Ix 00

Sx

Ctrl [+ 6 >ﬂ
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" omP1
1 ™ -.--a

2 o
NOT AND OR
Tx Tx Tx 8Sx

a1



XOoJicT

5 & o 6 o
XO0R
Ix 10x% Sx Ox

Dot display - @©: Layout Dots, 64 x 64, Port width 1 dot

42



xon CT o000
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Dot display
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OdeTanm HaAGopa

CKOJIbKO pa3 3a BCe YPOKW Tbl NMOCTaBullb KaXayw AeTalb

O O o o o o . —

TIx Tix

28x 543x
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HYUuynbl HOGOPO

cobupaewb caM: KaxAbli cnefywwun — u3 npembigywmx

K K XK X X X J
ﬁﬁﬁﬁ
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MawnHa n3 3 064 TPaH3UCTOPOB pPUCYET TPU IKpaHa

panbuwe: «Mupbl MaHpenbbpoTa n Xwonna»
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