BITOY BO « pA30BelKHIA MOJIUTEXHUUECKUA TEXHUKYM)»

PaccmoTpen CornacoBano

LUMKJIOBOM KoMuccHed o obienpoheccHoHaIbHbIM 3aM. aupekTopa no OMP
JUCUMIUTHHAM ¥ MPOodeccCHOHANTbHBIM MOAYJIIM << E. A. TkayeHko
oT/eeHHs « DneKTpUdHKaLKI 1 aBTOMaTU3aLU «30» aseycma 2017 2.

CENbCKOro X034HUcTBaY

Ipomoroa Ne 1 om «30» ageyema 2017 e.

Hpenceﬂaﬁr%mm HCCHH'

4 T. B. Hes3oposa
\/(’//

INPAKTUYECKHUE (IABOPATOPHDIE)
PABOTbI

EH.02.91eMeHTbl MATEMATUUYECKON JIOTHKHA

CneunansHocTb 09.02.02. KoMnbroTepHBIE CETH

I'pszoBen
2017 r.




COJIEPYKAHUE

BBenenue

Paznen 1 MuoxecTBa

Paznen 2 ®opmynsl 10THKH

Tema 2.1 Bricka3bIBaHUS

Tema 2.2 3aK0oHBI JIOTUKH

Tewma 2.3 [IpumeHeHue toruueckux Gopmyi
Pa3nen 3 byneBobl pyHKIMH

Tewma 3.1 @yHKIMU aIreOph! JOTUKA

Tema 3.2 MuorouneH JKeranknHa

Tema 3.3 ByneBbl ypaBHEHUS U UX CUCTEMBI
Paznen 4 Tlpenukatel

Tema 4.1 IIpenukatel

Paznen 5 DneMeHThl TEOpHUM aBTOMATOB
Tema 5.2 Mammuna TrropuHra

BreayauropHas camocTosTeNnbHas padoTa

NG NG T OOV

12
17
32
32
37
42
51
51
54
54
58



BBenenue

Ha3nauenne pabouell TeTpagu — OpraHUM30BaTh ayJAUTOPHYIO W BHEAYJUTOPHYIO
CaMOCTOSITENIbHYIO pabO0Ty 00y4arOIuXCs.

B ctpykTypy nocoOusi BXOAST CIEAYIONINE pa3aeibl:

Paznen 1 MuoxectBa

Paznen 2 ®opMyIibl JIOTUKH

Paznen 3 ByneBsl pyHKIIMN

Paznen 4 Tlpenuxatel

Paznan 5 DnemMeHThl TEOpUHM aBTOMATOB

Takke BKJIIOYEHBI 3aJlaHUsl BHEAYJUTOPHOM CaMOCTOATENbHON paldOThl MO IUCUHUILIMHE

DJIeMEHTHI MaTeMaTUUYCCKOM JIOTHKH.



Pasnen 1 MuoxectBa

MHnoocecmeo — 310 nr00as onpeenéHHasi COBOKYIMHOCTh 0ObEKTOB.
Knacc — 310 MHOXKECTBO, 3JIEMEHTAMU KOTOPOTO SIBIISIFOTCS MHOKECTBA.
[Tpumep. Ilpumepsr MHOXecTB: MHokecTBO S cTpaHul, B KHure; MHoxectBo R
BEIIIECTBCHHBIX YHCE.
Cnocobwi 3a0anus MHOJCECMSB.
— TepevucieHue aMeMeHToB: My={a,, a,, ..., a;}
— XapakrtepucThueckuil mpeaukat: M={x| P(x)}
— Toposkaarommas mporueaypa: M={x| x:=f}
[Ipumep. My={1, 2, 3,4,5,6,7, 8,9} — nepeunciienrie 3J1IeMEHTOB.
Onepayuu HA0 MHOMCECMBAMU.
— o0benunenne: AUB= R|xcAvxeB ,
— mepecedyenne: ANB= f|xecAAxeB ;
— pasHocTh: A\B= {|xecAAxeB ;
— cuMMeTpuyecKas pasHocTh: AAB= | € ArxgB Y € ArxeB .
[Tpumep. [IponsBectn HaJ JaHHBIMH MHOXKECTBAMH BCE BO3MOXKHbBIE oneparuu. Az;={1, 2,
3} uB3={3,4,5}. _ _
AUB= A AnB=4
A\B= 3 ~ AAB= 3 |
3amanue. CoBepuIMTh HaJ MHOXECTBAMHU CIEIYIONIUME Olepanuu: OoObeIUHEHUE,
nepecevyeHne, pa3HoCTh, CAMMETPUYHAS PA3HOCTb.
a) A;={1,8,2,9,df.c} Bs={c438d}
AUB= A
ANB= 4 _
A\B= 3 B\A= 4
AAB = 4 |
b) A;={ew,x1,8yy,xz} Bs={x,y,z1}
AUB= A
ANnB= A _

A\B= 4 B\A= 4
AAB= 4 |
c) A,={3,41,58910,2} B,={1,2,3,4}

AUB= 4

AnB= 4 _

A\B= 3 B\A= 3

AAB = .
d) A;={3,4k2a,51,3w,1r,2} B,={2a,7¢,3,1r}

AUB= 4

ANB= 4 _

A\B= 4 B\A= 3

AAB= 4 |




e) As={gghtew] Bs=({p,tuun,ef
AUB= 3
AnB= 3 _
A\B= 4 B\A4= A
AAB = 5 '

f) As={59,7.2,0} Bs={4,0,77,58)
AUB= 3
ANnB= 4 4
A\B= A B\A= 3
AAB = § |

g) As={v.bnm,} Bs={h,jm,bn,i}
AuB= 4
ANnB= 3 _
A\B= 4 B\A= 4
AAB = 5 '

h) As={0fh,1y,q,5r) Bs={1y,08,h.1,6}
AUB= 3
ANnB= 3 _
A\B= A B\A= 4
AAB= 4 j
TIToomnooicecmeo OanHo20 MHOJICECMEA — DTO TAaKOE MHOMXKECTBO, KaKIBIA DJIEMEHT

KOTOPOI'O SIBIIIETCS DJIEMEHTOB IPYrOro MHOKECTBA, COCTOSIIAS M3 DIIEMEHTOB, 00JIaJa0IIIX

HEKOTOPBIMU OTJIMYUTEIIBHBIMU CBOMCTBAMMU.
[Tpumep. Haiitu Bce mogMHOXKECTBA TaHHOTO MHOXKECTBA. {X, Y, Z}.

3ajganue. /s kaxxaoro MHokecTBa B u3 3aganus 1, HaliTH BCce MOAMHOXKECTBA.
a) By;={c438,d}

b) B4:{X,y,Z,t}

c) Bs={1234}




d)

B,={2a,7¢,3,1r}

Bs={p,t,.uu,n,e}

/)

Bs={4,0,77,5,8)

g)

Bs={h,j,m,bn,i}

h)

Bs={1y,0g,h,1,6)




Paznen 2 ®opmynbl 10TUKH

Tema 2.1 BbiCcKka3pIBaHUSA

Tabnuma MCTUHHOCTH — TabNMIA, C MOMOIIBI0 KOTOPOW OMPEACNAIOTCS MCTUHHOCTHBIC
(YHKIIMHM CIIOKHBIX BBICKA3bIBAHUN, 3aBHUCSIINE OT MCTUHHOCTHBIX 3HAUYEHUH COCTaBISIONIUX
€ro MPOCTHIX BHICKA3bIBAHUM.

TaOmuIpl MICTUHHOCTH OCHOBHBIX JIOTUYECKUX (DYHKIIHA:

HE NJIn OKBUBAJICHTHOCTH
a —a a b avb a b a<>b
1 0 0 0 0 0 1
1 0 0 1 1 0 1 0
1 0 1 1 0 0
41 1 1 1 1 1 1
a b anb
0 0 0 Nmmnkanus
0 1 0 a b a—>b
1 0 0 0 0 1
1 1 1 0 1 1
1 0 0
1 1 1
[Tpumep. IToctpouts Ta0JIUILY VCTUHHOCTH W D1\%0118971 byHKIMN

F€y =XVy—>xXVyAaxvy

PaccTaBiisieM I0C/Ie0BaTENbHOCTD ACHCTBUN: F €,y = xvy—>xV yAxV y.

Ctpoum Tabnuily, B KOTOPOW YHCIIO CTPOK pPaBHO JBa B CTEINEHH KOJIMYECTBA
MEPEMEHHBIX UCXOJHOU (PYHKIIMU IUTIOC OJIMH U YUCJIO CTOJOIIOB PaBHO YMCJIO JACHCTBUI
TUTIOC KOJIMYECTBO MIEPEMEHHBIX, T.€. CTPOK — 5, CTOJOI0B — 11.

3anoJiHsIeM MOJTYYECHHYIO TaOJIUIly CIACAYIOITUM 00pa3oM.
1 2 3 4 5 6 7 8 9

= =1
— O = O«




3ananue. [TocTpoiiTe TaGMMIIBI HCTUHHOCTHU VIS CACAYIOMIMNX (QYyHKIUH.

1. F€y > (x+y)-(x+y)+(x+y-x)

y

- _ _
2. F€,b,c =a+b+c+a+c+a+tc+b

b C

3. F€.b,c =a<>(b+c)

b C

4, F(z,b,c}(a-b-c)+(a-b+c-a)

5. F€y =(x—>y)-(x+Y)

y




6. F@,0.R,S =(P-Q)+R)—> S

P Q] RS

7. F€y =(x—>y)-(x+)

X y

8. F(l,b,c:=a+5<—> c

a b c
9. F€,0.R,S =(P<Q)-R) = (P+5)
P Q R S




10. F€,y =(x+y)-(x+y) = (x-y)

y

11. F€,b,c =(a+b+c)-(a+b+c)

b C

11. FC,0,R,S =(P—>(Q-R—>P))+S-P

Q R S

12. F€y =(x+y)-(x+y)+(x+Y))

y

13. F€.b,c =(a-b-c)+(a-b+c-a)




14. F€,0,R,S

(P+0)—(R+S)

15. F€,y,2 =X+ y+2-y-X+2+X-y

y

zZ

16. F€,y =x+y+xy-x+y+x-y

y

11




17. F&,y,z::x+z+x-2-z+y+x-;/

X y z

18. F&,y,z:=z+y+x-2~)_c+y+z-y

X y z

19. F€,y =x+y+x-y-x+y+x-y

X y

20. F€y =x+y+Xx-y-x+y+x-y

X y

Tema 2.2 3aKOHBI JOTHKH

dopMysbl M 3aKOHBI, C TOMOIIBIO KOTOPHIX BO3MOXKHO YIPOIIEHHUE CIIOXKHBIX
BBICKA3bIBAHUM:

1. CgoiicTBa, KOTOpbIE€ HCXOASAT W3 ONPEICICHUN ITU3BIOHKIMU, KOHBIOHKIHH U
OTPUIIAHUSA:

X+1=1, X+X=1, X+0=X; X+X=X; X1=X; X-0=0, X-X=X;
X+X+.+X=X; X-X-..-X=X; X-X=0.

2. IlepemecTuTeNbHbBIN 3aKOH (3aKOH KOMMYTAaTUBHOCTH) JIS1 JIOTUYECKOTO CIIOKEHHUS
U YMHOKEHUS:

12




X+Y=Y+X; X- Y=Y -X.

3. CouerarenbHbIl 3aKOH (3aKOH aCCOIMATUBHOCTH) JUISl JIOTHYECKOTO CIOKECHHS U
YMHOKEHUS:

X+YV)+Z=X+TY+2), (X Y)Z=X-(Y-2Z).

4. PacnpenenuTenbHbIH 3aKOH (3aKOH JUCTPUOYTHUBHOCTH) JJISi JIOTUYECKOTO
YMHOKEHUS 1o OTHOIIECHUIO K CJIOKCHHUIO: X-Y+2)=X-Y+X-Z,
X+Y - Z=(X+Y) (X +2).

5. Jlnst MHOTMX anreOpanyecKkux mpeoOpa3oBaHU MOJIE3HBIMU SIBISIFOTCSL TOXK/ECTBA,
OTHOCSIIIUECS K IBYM U TPEM MIEPEMEHHBIX:

a) X-Y+X-Y=X. 6) X+X-Y=X. B) X-(X+V)=X. I) X-(X+Y)=X-Y,
n (X+Y)(X+Z)=X+Y-Z.

6. K ocHOBHBIM 3akoHaM aireOpbl JIOTMKU OTHOCSATCS 3aKOHBl WHBEPCHH IS
JIOTUYECKOTO CJI0>KEHUS u YMHOKEHUS (TeopemMsbl ne Moprana):
X+Y=X-Y; X-Y=X+7Y.

7. 3akoH aBOMHOTO OoTpuLaHug X = X .

8. IMIumMKanuio MOKHO TNPEICTaBUTh B BUe A — B = A+ B, SKBHBaJICHTHOCTb —
A->B=(A+B)-(A+B).

[pumep. Yupoctuts popmyny F €, y :: XVYy—>XV ; AXVY

3anuuiem Gopmyny

- = g =
F€y =xvy—>XxVyAXVy=|6 HeCMaHOapmuou|=x+y—>x+y-x+y=
Gopme

ynpocmum

= = UCNONb3YM  3AKOH
=x+yt+tx+y-x+y==

= = —~
=x+|y-x+y|- €y =
UMNAUKAYUTO oe Mopeana (y y) ‘ =

3AKOH O0BOUHO20

=x+ (1 (+§:}-§=‘y-§=0‘=x+0=x
ompuyanusl

3aganue. C IOMOIIBIO 3aKOHOB JIOTUKU YIIPOCTUTE CIIEAYIOIINE BBIPAXKECHMUSL.

l. F€y =x+y-x+y-x+y

13



2. F¢,y:=x+§-)_c+y-x+y

3. F(c,y:=x+y-x+§-;c+y

4. F€y =x+y-x+y-x+y

5. F(c,y,z:=x+§+z-;)-;c+z+x-y

6. F€y =x+y+x-y-Xx+y+x-y

7. F(’,y,Z:=X+Z+X'E°Z+y+x-§

14



\
8. F€,x, =x +x,-x,+x -x +x,- X

9. F€y =x+y+Xx-y-x+y+x-y

10. F(c,y:=x+§+x-;c+y+x-y

11. F€.,x, =(x, +x,) (X, +X,) > X, - X,

12. F€,x, =X, +x, X, +X, - X, +X, - X,

15



13. F€.x, =(x, & x,)-(x, +x,)

14. F€,.,x, =x,-x, < (x, +x,)

15. F(x,y):x+;/+x-y_-x+y+x-y

16. F€,b,c =a+b+c+a+b+c

17. F€,b,c =a+b+c+a+b+c

16



18. F€,b,c =a+b+c+a+b+c

19. F€.b,c =a+b-c+b-c+a+b

20. Fﬂa,nj=m-n+i71+m-n

Tema 2.3 [IpumeHnenue 1oru4eckux GopmyJ

1. Cosepuiennasn KonvioHKmMueHasa Hopmaavhaa popma (CKHD).
AJITOPUTM NIOCTPOEHHUS:

17



[pumep. Jnsa pyaxunu F €, y:= xX+y-x+ )_/ + ﬂ + x noctpouts CKHO®.

1.

x+y-x+)_/+x-y+x

2. TloctpoeHune TabauIbl UICTUHHOCTH

CocraBneHue T3.6JII/IHBI NCTUHHOCTH, IJIA 9TOT'0 paCCTABUM I[GﬁCTBPIfII

X y 1 2 3 4 5 6

3. CocraBinenue CKHO:

3amanue. Jlns AaHHBIX (QYHKIOHMHA TMTOCTPOUTH
HOpMaJIbHYIO (hopMmy:

1. F€y =x+y-X+y-X-y+x-y

COBCPIICHHYIO KOHBIOHKTHBHYIO

X y

Cocrasnenune CKH®:

2. F€y =x+y-x+y-x-y+x-y

X y

Cocrasnenue CKH®:

3. F€y =x+y-x+y-X-y+x-y

X y

CocraBnenne CKH®:

18




4, F(z,b,cjza-b+c+c_l-l;-c-a+5+c

a b C

Cocrasnenue CKH®:

5. F(l,b,c::a-b-c+a-b+c+a-b+c

a b C

CocraBnenne CKH®:

2. Coeepwennasa ouzvtonkmuenas Hopmaavnana popma (CAHD).
AJITOPUTM NOCTPOEHHUS:

- =——
[pumep. st pyukunu F €,y =x+y-x+ y+x-y+x nocrpours CIAHD.
1. CocraBiieHue TabJIUIBI ICTUHHOCTH, JIJI1 9TOTO PACCTaBUM JECHCTBHUS:

X+y-x+y+x-y+x

19




2. IlocTpoeHue TabIHIBl UICTUHHOCTH

y

1

2

3

4

10

11

HOPMAaJIbHYIO (hOpMYy:

3. Cocranenne C/IHD:

3amanue. Jlns ngaHHBIX (QYHKIUHA TOCTPOUTH COBEPIIEHHYIO JU3BIOHKTUBHYIO

1. F€y =x-y-x+y-x+y+x—>y

y

CocraBnenune C/IH®:

2. F€y =x+y+ x>y -x-y—>x-y

y

CocraBnenune C/IHD:

3.

F€y =x-y-x+y-X+y+x+y

CocraBnenune C/IHD:

4.

F(l,b,c}a-b—>c+a-5+c-21+l;+c

C
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Cocranenune CIIH®D:

5. F@bc >=a+b-c-a-b+c+a—b+c

a b C

CocraBnenune CIIH®:

Pewienue nozuueckux 3aoau

Kak pemats morudeckue 3amaun? PazHooOpasue JIOTHYECKUX 3a/lad OYE€Hb BEJIHKO.
Cnoco6oB ux pemieHusi Toxke HeMmasio. Ho HaumOosbliiee pacrpocTpaHEHUE MOJTYyUHIIH
CIeAYIONIUe TPU Croco0a pelieHus JJOTHYECKUX 3a/1au:

e CPEICTBAMU QJIT€OPHI JIOTHKY;

e TAOJTMYHBIHN;

e C IIOMOIIIBIO PACCYKACHUN.

I. Pemienne noruyeckux 3aaad CpeCTBAMU aareOphl JTOTUKH.

OOBIYHO UCTIONB3YETCS CICAYIONIAs CXEMa PEIICHHUS

[Tpumep.
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Tpoe npyseit, OonenpmukoB aBTOroHok "®dopmyma-1", crmopuiam o pe3yiapTaTax
IPEACTOSLIETO ATara rOHOK.

— Bor yBuaums, lllymaxep He npuaer nepBbiM, — ckazan J[»xoH. [lepBeiM Oyner
XU

— Jla Her ke, nobenurenem Oyxaer, kak Bceraa, lllymaxep, — Bockiukayn Huk. —
A 00 Ane3u ¥ TOBOPUTH HEUYETO, EMY HE OBITh MEPBBIM.

[Tutep, k KoTOpOoMy oOpatuics Huk, Bo3myTuics:

— XWuly HE BUAATh MEPBOrO MECTa, a BOT AJI€3U MHIOTUPYET CaMyK MOIIHYIO
MalIlVHY.

[lo 3aBepmieHMM 3Tama TOHOK OKAa3al0Ch, YTO KaXJ0€ W3 JIBYX MPEANOJIOKEHUN
JIBOUX JApYy3€l MOATBEPAWIOCH, a 00a MPEANOJ0KEHHSI TPETHEr0 W3 APY3€ OKazaluch
HeBepHbl. KTO BhIMIpai Tan roHku?

Pemenue.

BBeneM 0003HaueHUs 1J1 TIOTHYECKUX BBHICKA3bIBAHUIA:

I — no6enut Llymaxep;

X — nobeaut Xuii;

A — nobeaut Anesu.

Peruinka Huka "Ane3u nwioTupyeT camyr0 MOIIHYIO MAIIMHY' HE COIEPXKHUT
HUKAKOT0 YTBEPKIEHUS O MECTE, KOTOPOE 3aMMET 3TOT TOHUIUK, TO3TOMY B JAIbHEHIINX
pacCy)IEHUAX HE YUUTHIBACTCS.

3adukcupyeM BbICKA3bIBAHUS KaXJA0TO U3 IPY3EH:

YuuteiBas TO, 4TO IIPCAIIOJIONKCHHUSA ABYX Ilpy3eﬁ IMOATBCPANINUCE, a4 IIPCAIIOJIOKCHUA
TPETHETO HCBCPHBI, 3aIIuIIcM u YIpOCTUM HUCTHUHHOC BBICKA3bIBAHUEC

Bricka3biBaHUE HCTUHHO TOJBKO MPU

II. Pemenue moruueckux 3aaad TaOJIUYHBIM CIIOCOOOM.

[Ipr WCHOJIB30BaHMM ATOTO CHoco0a YCIOBUS, KOTOPBIE COACPKUT 3ajada, U
pe3yJbTaThl PACCYKICHUM (UKCUPYIOTCS C TOMOIIBIO CHEIUaIbHO COCTaBJICHHBIX
TaOJIUIL.

ITpumep.

B cum@onnueckuii opkecTp npuHsid Ha paboTy TpEX My3blkaHTOB: bpayna, Cmura
u BeccoHa, ymeromux urpath Ha CKpUIIKe, QuieiiTe, ainbTe, KjIapHeTe, roboe u Tpyoe.
H3BecTHO, YTO:

1. CMuUT caMbIii BEICOKHIA;
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2. UTparoINil Ha CKPUIIKE MEHBIIIE POCTOM UTPAIoIIero Ha (ieTe;

3. urparouie Ha CKpunke u ¢uente u bpayH mo0sAT nuIy;

4. xorja Mexay albTUCTOM U TPyOadyoM BO3HUKAET ccopa, CMUT MUPUT UX;

5. BpayH He ymeeT urpatb H1 Ha TpyOe, HU Ha roooe.

Ha kakux MHCTpyMEHTax UIpaeT KaKIblii M3 MY3bIKAHTOB, €CIM KaXKIbI BiajieeT

JBYMSI UHCTPYMEHTaMM?

Penrenmue.
CocrtaBuM TaOIMIYy ¥ OTpa3uM B HEW YCJIOBHUS 3a7a4M, 3aIIOJJHUB COOTBETCTBYIOIIHE

KJIICTKH HI/I(i)paMI/I 0 1 1 B 3aBUCHMOCTH OT TOTO, JIO)KHO WJIKM UCTUHHO COOTBCTCTBYIOHICC

BBICKA3bIBAHUE.
CKpHIIKa ¢bnelita anbT KJIApHET rooou TpyOa
bpayn
Cmurt
Beccon
Otser:

III. Pemenne nornyeckux 3aaad ¢ MOMOIIBIO PACCYKICHUM.

DTUM c1ocoOOOM OOBIYHO PEHIAIOT HECIOXKHBIE JIOTUYECKHE 3a/1aUU.

[Tpumep.

Bagum, Cepreit 1 Muxans u3y4arOT pa3iMYHbIE MHOCTPAHHBIE SI3BIKU: KUTANCKHM,

AMOHCKHUM U apaOckuil. Ha Bompoc, Kakoi s13bIK M3ydaeT KaXKIbli U3 HUX, OAUH OTBETHUII:
"Bagum wn3ydaer kuraiickuii, Cepreii He HM3ydaeT KHUTANCKUM, a Mwuxaun He u3ydaer
apabckuit". BrocneacTBUM BBISICHIIIOCH, YTO B 3TOM OTBETE TOJBKO OJHO YTBEP)KICHHUE
BEPHO, a JABa JPYTUX JOKHbBI. Kakol s3bIK U3y4yaeT KaxKAbli U3 MOJIOJBIX JIFOACH?

Penienue.
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HNmeeTcs Tpu yTBEPKICHU:

1. BaguMm n3ydaet KuTancKum;

2. Cepreil HE U3y4aeT KUTAUCKUI;
3. Muxau He u3ydaeT apaOCKui.

OTBerT.

3ajanue. PemnTh Jorudeckyto 3anauy, AByMs JHOOBIMH CIIOCOOAMM.

1. Tpu nouepu nucarensuuisl Jopuc Ken — Jxynn, Aiipuc u JIunaa, Toke O4eHb
TanaHTAuBbl. OHU IPUOOpETH U3BECTHOCTh B Pa3HbIX BUAAX UCKYCCTB — INEHUH, Oanere u
KMHO. Bce OHM XUBYT B pa3HbIX ropojax, nosromy Jlopuc yacto 3BoOHUT uM B [lapuik,
Pum u YHukaro.
H3BecTHO, YTO:

- Jxynu xuBet He B [lapuxke, a JIunna — He B Pume;
- Mapv>KaHKa HE CHUMAETCS B KUHO;

- Ta, KTO XUBET B Pume, rieBuIia;

- Jluna paBHOyIITHA K OajeTy.

I'me )xuBeT Alipuc, 1 KakoBa ee nmpodeccus?
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2. IlpiTasicb BCIOMHUTH MOOEAUTENICH MPOIUIOTOJHEr0 TYpPHUPA, TSATH OBIBIINX
3pUTENEN TypHUPA 3asIBUIIU:

- AHTOH OB BTOpPBIM, a bopuc - nsAThIM.

- BuxTop Ob11 BTOpBIM, a JIeHHC - TPEThUM.

- I'puropuii ObL1 nIepBEIN, a Bopuc - TpeTbuM.

- AHTOH ObLI TpeTbUM, a EBreHuii - mecTtoim.

- Bukrtop Obu1 TpeThbuM, a EBrenuii - 4eTBEpTHIM.

BriocneAacTBUM BBISICHUIIOCH, YTO KaXKIbIM 3pUTENb OMIKUOCA B OHOM U3 JIBYX CBOMX
BbICKa3bIBaHUI. KakOBO ObLIO HICTHHHOE paclpeieIEHUe MECT B TYpHUPE?
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3. B mkone, nepemienuieil Ha caMOOOCTYKHMBAHHUE, YETHIPEM CTapIIECKIACCHUKAM:
Annpeey, Koctuny, CaenbeBy u J[aBbi1oBY nopyumsiv yopaTts 7-o#, 8-oi, 9-biit u 10-
pIii kiaccel. [Ipu mpoBepke okazanock, uto 10-b1ii kiacc yOpan miuoxo. He ymenmiue
JIOMOW YYEHHUKHU COOOIIMIIN O CIICTYIOIIEM:

- Anpapees: «S youpan 9-b1it ki1acce, a CaBenbeB — 7-0i».

- Koctun: « youpai 9-blii kitace, a AnapeeB — 8-0ii».

- CaBenbeB: «S youpan 8-oi knacc, a Koctus - 10-b1it».

JlaBpIIOB yke ymen IoMOW. B manbHEWIEM BBIICHWIOCH, YTO KaXIbli YYEHUK B
OJIHOM M3 JIBYX BBICKa3bIBaHW TOBOPUJI MIPaBIy, a BO BTOPOM JI03Kb. Kakoif kimacc youpan
KQKJIbI YUCHUK?

4. 1IaTh LIKOABHUKOB U3 MSTH Pa3IMYHBIX TOpoA0B bpsiHCKOI 00nacTy mpuObLIN ISt
ydacTusi B 00nacTHOM onumnuaze nmo Marematuke. Ha Bompoc: «OTkyaa Bbei?» Kaablid
JlaJl OTBET:

- UBanos: « npuexan u3 Knsaumos, a Jimutpues n3 HoBo3b10k0Bay.

- Cupnopos: «S npuexan u3 Kisuios, a [letpoB uz TpyOueBckay.

- [leTpos: «4 npuexan u3 Knstauos ,a imutpues u3 IATbK0OBaY.

- Imutpues: « S mpuexan uz HoBo3piOkoBa, a EpumoB u3 KykoBku.

- Edpumos: « «4 nmpuexan u3 )KykoBku, a FiBaHOB U3 ®uBET B [[ATbKOBEY.

OTkyna mpuexan KaKIblii U3 MIKOJbHUKOB, €CJIU OJHO €r0 YTBEP)KIEHHE BEPHO, a
JPYyroe J0KHO?
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5. Ha copeBHOBaHusix mo jerkoil arneruke Anpapeit, bopuc, Cepreii u Bomogs
3aHsUIM IIepBbIE YeTbIpe MecTa. Ho Korjma neBOYKM CTalIM BCIIOMHHATh, Kak 3TH MeCTa
pacnpenenuiInuch Mexay mooeIuTe s IMU, TO MHEHUS PA30IUIHCh.

- Jlama ckazana: "Annapei 0bu1 iepBbIM, a Bosioss - BTopeim".
- l'ans yrBepxkaana: "Aunapeit Obut BTOpbiM, a bopuc - Tpetbum".
- Jlena cuurana: "bopuc Obu1 yeTBepThIM, a Cepreit - BTOpbIM'".

Acd, xoTopas Oblla CyJped Ha 3THUX COPEBHOBAHUAX M XOpOIIO MOMHMJIA, Kak
pacIpenenuianucy MeCcTa, CKasana, 4YTO KaKJaas U3 JACBOYEK CHenalla OJHO NPABWIBHOE U
OJIHO HENPABUIIbHOE 3asiBiIeHUE. KTO U3 MaIb4MKOB KaKOE€ MECTO 3aHsLI?
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6. Kro u3 apyseit (MBan, Iletp, Anekceit, Hukonait unu bopuc) KoineKimoHupyer
MapKH, €CJIM U3BECTHO, YTO:

- ecnu bopuc KoEeKIIMOHUPYET MapKH, TO UX KOJUIeKIMOHUpYtoT MBan un Hukomnaif;
- ecliu X KoJuiekunonupyet UBan, To IleTp Toxke KOJIEKIIMOHUPYET MapKH;
- u3 AByx Apy3eit ([letpa u Anekces) KOJJIEKIIMOHUPYET MAPKH TOIBKO OJINH;

- AJleKcel JIMIIb B TOM ClIy4ae KOJUIEKIIMOHUPYET MapKH, €CIU UX KOJUICKIITUOHUPYET
Huxkomnaii;

- o KpariHen Mepe, Hukoumait nuinm bopuc KOIIEKIIMOHUPYET MapKH.

7. Ha Bompoc, KTo U3 Tpex abutypueHtoB A, B, C MoxeT paboTaTh Ha KOMIIBIOTEPE,
OBbLJT MOJIy4eH OTBET: €M MOXeT padborath B, To MoxeT padoTtats u C, HO HE BEPHO, UTO
eciim MOXeT paborath A, To mMoxer padorath U C. KTo u3 Tpex aOUTYpUEHTOB MOMKET
paboTaTh Ha IEPCOHAIBHOM KOMIIBIOTEPE?
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8. Ha onmummnuane no undopmatuke cryaentsl A, B, C u D 3aHsiin nepBbie yeThipe
Mecta. Korma ux crnpocunu o pacnpenesieHud MECT, OHM Jaiu Tpu oTBeta: D — mepBbId
nmn B — Bropoii; C — nepseiii nimm A — derBepToiii; D — BTropon wim B — tpernii. Kak
pacrpenenuiInuch MECTa, €CJIA B KaKJIOM OTBETE TOJIBKO OJTHO YTBEPKIACHUE HCTUHHO?
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9. Kro u3 aburypuentoB A, B, C u D urpaer, a KTo He UrpaeT B LIaXMaThl, €CIIU
U3BECTHO cienymomee: ecin A win B urpaer, To C He urpaer; ecim B He urpaer, 10
urpatot C u B; C — urpaer. Pemmts 3a1auy ¢ HOMOIIBIO JIOTHYECKUX ONEpaLIUi.

10.B nene o0 yOwuiictBe uMmeroTcs ABoe mojo3peBaembix: A u B. [Jompocuiu
yeTBepbIX cBuaeTenel. Ilokazanns nepBoro TakoBsl: «A HEe BUHOBAT». BTOpol cBuaerens
ckazan: «B He BuHOBar». Tpetuii cBuperens: «M3 AByx mokasaHuil 1O KpaWHENW Mepe
oaHO UCTUHHO». YerBepThiil: «lloKazaHus TpeThEro CBUIAETENS JOXHB. YUeTBepThiil
CBHJIETENb OKa3ascs npas. KTo jxe coBepIm pecTyrieHue?
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INCPEMCHHBIMMU.

Paznen 3 byneBnl GyHKIMU

Tema 3.1 ®yHKuMM areOpsl JIOTUKU

Byneevl pynxyuu — 510 Gynkuuu tuna f i E) — E,,20e E, = @l

ByneBbl hyHKITMM OHOM IIEpEeMEHHOM:

X Po P, 2 P3
0 0 0 1 1
1 0 1 0 1

Oyukumuu ¢y, ¢3 — KoHCTaHTH 0 u 1, T.e. QYHKIIUU C ABYMsI HECYIICCTBYIOIIUMHU

®yHKIUA ¢ — paBHa X;. DyHKIHS ¢, — paBHA x_1

ByneBbl QyHKIMH ABYX IEPEMEHHBIX:

Xi | X2 Qo | @1 | P2 | D5 | @s | G5 | Ps | D7 | Ps | G0 | Pio | Pis | b1z | 15| Pia | Pis
o (0 |0 |0 (0 |0 |0 |0 (0 |0 |1 |1 |1 |1 |1 |1 |1 |I
o (1 |0 |0 (0 |0 |1 |1 |I |1 |0 (0 |0 |0 |1 |1 |1 |I
l |0 |0 |0 |1 |1 |0 (0 |1 |1 |0 |0 |1 |1 |0 |0 |1 |I
l |1 |0 |1 |0 (I |0 |1 |0 |1 |0 |1 (0 |1 |0 |1 |0 |I
Oyukumuu ¢y, ¢1s — koHCcTaHTHI 0 W 1, T.e. PYHKIMHU C ABYMS HECYIICCTBYIOIUMHU
NEPEMEHHBIMH.
OyHKIHS ¢ — KOHBIOHKITUS (JIOTHISCKOE YMHOXKEHHE).
OyHKIUS (7 — IU3BIOHKINSA (JIOTHYECKOE CII0KEHHE).
DOyHKIUSA (6 — QYHKIUS CIOKEHUS 110 MoAyto 2. O6o3Havaercs x, D x,.
OyHKIHSA (9 — SIKBUBATICHTHOCTh., DYHKIHS (13 — AMILTAKAIIAS.
Oynkius ¢g — crpenka Iupca. O6o3nauaercs x, ¥ x, .
Dynkuyst ¢4 — wrpux Hleddepa. Odo3nauaeres x, | x, .
Oynkuus ¢; — paBHa x;. OyHKUIUA ¢, — paBHA ;1
Oynkuusa ¢s — paBHa X,. DyHKIUA §19 — paBHA x_2 :
7 . i
~ 9 6 43s 1
[pumep. Kakyro ¢pyukimio peanmsyer popmyina: F €,y =x+y—>x+y-x+y
X y
0 0
0 1
1 0
1 1

Jannas hopmyna peanusyeT QyHKIHIO:
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3apanue. Kakyto pynkuuto peanusyer popmya.

\
1. Fé€,x, =(x,+x,)>x -x,=

X

X2

0

1

0

—_— OO

1

JlanHas hopmyna peannsyeT QyHKIHIO:

2. F€.x, =(x,+x,) (x, +(x, >x,)=

i

X2

0

1

0

el Ll k=l =]

1

Hannas hopmyna peanusyer QyHKIHIO:

~
3. F€,x, =x +x,-x, +X-X +X,-X =

X

X2

0

1

0

—_—— OO

1

Jannas ¢popmyina peanusyeT PyHKIHIO:

- _
4. F€.,x, =x -x,(x +x,)=

X

X2

0

1

0

—_—— OO

1

Jannas ¢popmyna peanusyeT QPyHKIHIO:

5. F€.,x, =(x,+x,)—>(x, +x)=

X

X2

0

1

0

—_ OO

1

JHannas hopmyna peanusyeT QyHKIHIO:
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6. F€y=x+y-x+yxty=

X |y

0 0

0 1

1 0

1 1
Jlannas hopmyna peanusyeTr QyHKIHIO:
7. Fﬂ,y::x+y-x+y-x+y=

X |y

0 0

0 1

1 0

1 1
Jannas ¢popmyina peanusyeT PyHKIHIO:
8. F&€.,x, =x > (x,+x -(x, >x,))=

X1 X2

0 0

0 1

1 0

1 1
Hannas hopmyna peanusyer QyHKIHIO:
9. F€.,x, =X +X, X, +X X +X,-X =

X1 X2

0 0

0 1

1 0

1 1
HNannas hopmyna peanusyer QyHKIHIO:
10. F€,x, =(x,<>x,) (x, >x,)=

X1 X2

0 0

0 1

1 0

1 1

Hannas ¢popmyina peanusyer QPyHKIIHIO:
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1. F€,x =(x+x,) (5 +x,)+(x +x,))=

i

X2

0

1

—_—— OO

0

1

Hannas hopmyna peanusyer QyHKIHIO:

12. F€,x, =(x,+x,)-(x, +x,) > X -x,=

i

X2

0

1

0

—_—— OO

1

Hannas hopmyna peanusyeTr QyHKIHIO:

13. F€y =x+y-x+yx+y=

o= o<

el (==l

1

Jannas ¢popmyina peanusyeT PyHKIHIO:

14, F€y =x+yx+y-x+y=

OI= o=

el ==l

1

Hannas hopmyna peanusyeTr QyHKIHIO:

~

15. F€.,x, =x,+X,-X, +X X +X,-X =

>

X2

0

1

0

el Ll A=) ()

1

Hannas ¢popmyna peanusyeT PyHKIHIO:

16. F€,x, =(x, < x,) (x, +x,)=

a

X2

0

1

0

el Il k=] =]

1

Jannas hopmyna peanusyeTr QyHKIHIO:

17. F€.x, =(x +x,) (x+x)+(x, +x,-x)) =
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X

= L k=l k=)

Jannas hopmyna peannsyeT GyHKIHIO:

\
18. F€.,x, =x,+X, X, +X-X, +X,-X =

i

X2

0

1

0

el L k=) k=)

1

Hannas hopmyna peanusyer QyHKIHIO:

\
19. F€,x, =x,+x,-x,+X-X +Xx, X =

X

X2

0

1

0

= Ll k=l k=]

1

Jannas ¢popmyina peanusyeT PyHKIHIO:

20. F€y =x+y-x+y-x+y=

—|— OO ™

— o= O

Hannas ¢popmyina peanusyet PyHKIHIO:

21. F¢,y:= x+§ -)_C+y-(c+y::

—_—— OO

— o= O

Hannas ¢hopmyna peanusyeT PyHKIHIO:
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Tema 3.2 MuorowieH JKerajkuaa

HNBan UBanoBuu Keraaxkun (22 wurons (3 asrycra) 1869, Muenck, Poccuiickas umnepus —
28 mapta 1947, MockBa, CCCP) — poccuiickuii U1 COBETCKMN MaTeMaTHK W JIOTHK. M3 ero orkpbiTuit
HauOOJIBIIIYI0 U3BECTHOCTD MOJIYYMJI TaK Ha3bIBaeMbIil oauHOM JKerankuHa.

. 1. Kerankun B 1889 roay, okonunsB OpioBCKYIO THMHA3MI0, CTaJl CTYJEHTOM MaTEMaTHYECKOI 0
otneneHus (usmko-mareMaruyeckoro (akynaprera MockoBckoro yHuBepcutera. B 1893 romy oH
OKOHYMJI YHUBEPCUTET C TUTIIOMOM |-¥ CTENeHHM U Havall cIIy>k0y Cpa3y B HECKOJBKUX YUPESIKICHUSIXK: B
['ocynapctBeHHOM ©OaHke M Ha BedyepHUX Kypcax OOmecTBa pacnpoCTpaHEHUsS KOMMEPUYECKOTo
obpazoBanus. C 1900 rona npenoaasan B peanbHom yuwinine K. K. Masunra. B 1902 rony, Beinepxan
MarucTepCKuil 3K3aMeH, CTall IPHUBAT-JOLICHTOM YHUBEPCHUTETA; 3all[UTa MarucCTepCKON auccepTaluu
«TpaHcUHUTHBIE YHCIIa» COCTOSIIACh TOIBKO B 1908 rony.

B 1911 roay XerankuH, Oyayuu HECOTJIacCHBIM ¢ MOJUTHKOM, TpoBoaumont JI. A. Kacco, ObIBIIM
TOTJ]Ja MUHUCTPOM MPOCBEUICHUS, YN ¢ OOJBIION IpyHmod mpenojaBareneid u3 yHuBepcurera. o
BO3BpalleHusi B yuuBepcuteT B 1917 rony, JKerankun npenojaBai Ha BrICIIMX )KEHCKUX Kypcax. 37eCh
OH, TIocJie OTKphITHS B 1906 roy MemuIMHCKOTO (haKyJIbTeTa, BPEMEHHO HMCIIOJHSII JODKHOCTD JIeKaHa
dakynprera. bymyun uimeHoMm MOCKOBCKOrO MaTeMaTHMYeCKOTO OOIIecTBa, 3aBellOBal B HEM
OMOIMOTEKOH.

[Tocne Bo3Bpamenuss B yHuBepcuteT W. W. XKerankun cran B 1923 romy mnpodeccopom
MaTemMatukd, a B 1930 romy HasHaueH 3aBeAyrOmMUM Kadeapoil MaTeMaTHYeCKOro aHalin3a (HHU3HKO-
MEXaHUYECKOTo (haKkynbTeTa, MPeoOdpa3oBaHHOTO Yepe3 3 rojla B MEXaHUKO-MaTeMaTUYeCKui (haKkysbTeT.
OnHOBpeMEHHO OH 3aBenoBay Kadenpodd mMareMaTukd B MOCKOBCKOM OOJIACTHOM I€Haroru4ecKoM
UHCTHUTYTE.

[To unnunmatuBe U. W. XKerankuna Obuta co3gaHa rpynmna MaTeMaTHYECKOM JIOTMKH, CTaBLIas
OCHOBOI ansi oOpa3oBanus B 1959 rony kadeapsl mareMaTHdeckoi JOTHKH, Bo3riaBieHHouW C. A.
SIHOBCKOM.

Kerankun npenctaBui anreOpy JOTUKH Kak apuMeTHKy BblueToB mo monymo 2. Takke emy
MPUHAJICKUT PAl pabOT O BAXKHBIX CIydasx, JOMYCKAIOIIUX aJTOPUTMUUYECKOE pelIeHrue MPOOIeMbI
pazpemmmmoctH. JKerankuH HarpaxaéH OpaeHom TpynoBoro KpacHoro 3namenu. B cBoéM nuceme
M. 4. BeiroackoMy U3BECTHBIN COBETCKMI MaTeMaTtnk Hukomaii JIy3uH, BcmoMuHas CTyJIEHYECKUE TOIbI,
TOBOPHT, YTO U3 IpoheccopoB He Oosiics nuib JKerajakuHa.

CooTHoleHus1, BEINONHSOMIMECS B areope XKerankuHa:
. x®y=y®x 2. x€®z =xy®xz 3. x®x=0 4. x®0=x 5. x=x®1
6. xVy=xy@x®y
[Ipumep. YpocTuts x- yVvy
UCNONIb3YeM
J_C')’Vy= MHOCOYIIEH | = “)’:y@ Q-y}ay= (-y-yzﬁ (-yzﬁyz (yEJB (-yEJBy=
Keeankuna
=€ €0y ®y=[y@y=0=€0Dy=[x-0=0=00y=)
3apanue. [IpuBecTu qaHHOE JIOTMUYECKOE BBIpaKEHHE K BUAY anreOpsl XKerajakuHa.
1. F€.x,,x, =X, -x,Vx X =
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http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D0%BD%D0%BE%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D0%BD%D0%BE%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
http://ru.wikipedia.org/wiki/1959_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%AF%D0%BD%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F,_%D0%A1%D0%BE%D1%84%D1%8C%D1%8F_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%AF%D0%BD%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F,_%D0%A1%D0%BE%D1%84%D1%8C%D1%8F_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE_%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8E_%D0%BD%D0%B0%D1%82%D1%83%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE_%D1%87%D0%B8%D1%81%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B0%D0%B7%D1%80%D0%B5%D1%88%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B0%D0%B7%D1%80%D0%B5%D1%88%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%92%D1%8B%D0%B3%D0%BE%D0%B4%D1%81%D0%BA%D0%B8%D0%B9,_%D0%9C%D0%B0%D1%80%D0%BA_%D0%AF%D0%BA%D0%BE%D0%B2%D0%BB%D0%B5%D0%B2%D0%B8%D1%87
http://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%B7%D0%B8%D0%BD,_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87

2. Ft,y,z::x-yvz-x:

—

3. FQ,y,Z}‘V;;(')’VX')’f

= _
4. F€,x,,x, =X -X, VX, X, =

~

5. F€yz=€zy €y €zx

6. F€&yz =€vx € yvxz=

38



7. F&yz=€vy . Cvz €vx

~N

A

— —
8. Fé€.,x, =x-x,vx x,=

9. F€y =x-yve€+y =

N

10. Ft,y,z}(\/;;('yvx'yf
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™~
11. F€,x,,x, =x-x, VX, -Xx,=

— N

12. F€,y,z =x-yVv (+x-z/:

13. Fﬁ,y,z:: &v%}-z\/}-z::

14 F€yz =€vy .€vz.€vx =

15. Fﬂ,y::x&v;_c.y:
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~

17. F¢9y’Z::‘yVE:(§VyZ/:

18. F€yz =€y y €2y €x*

19. F€r.z=€+yy €zvy-z >

20. FQ,y,z:: ‘vy:-(-y\/x.§::
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Tema 3.3 byJieBbl ypaBHEHUS U UX CHCTEMBI

byneewvt ypasnenusn
CrocoObI penieHus:
1. CBeneHue Kk OJHOMY YPaBHEHUIO:

ITpumep. Pemuts ypapuenne € -1 .x ¥>1=0.
Pewenue.

2. IlocTpoeHue TabIuI] ICTUHHOCTH
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[Ipumep. Pemnts ypaBHEHHE ((x—)l) : x] ~1=0

Pemenue.

1

2

X
0
1

3. JIeKoMIO3HIIHs

[Ipumep. Pemnts ypaBHEHUE
€1 x -1=0
Pemenue.

X=0

3aaaHHe. Pemutn YpaBHCHHUA BCECMHU MCTOJaMU

1. €+0 1 x=1
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2. €1 x50=0

3. x- €150 >1=1

4. €+0 x1=0
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6. €+1 >0 x=0

7.1+ @-x > x =1
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8. x- €031 51=0

9. €0 x +0=1

10. €+1 50 ¢>x=1
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Cucmema Oyneevix ypagnenuii
Crioco0sl perieHust
1. Tloctpoenue TaOaUI] HCTUHHOCTH

[Ipumep. Pemmnts cucteMy ypaBHEHHU:

X'y:;C—>y
XVy=Xx
X y 1 2 3
0 0
0 1
] 0
I I

2. JIeKOMIIO3UIIHs

47



[Ipumep. Pemmnts cucteMy ypaBHEHHUN:
X-y= x>y
XVy=x

Pemenue.
X=0

3anaHue. PemuTh cucTEMBbl ypaBHEHU BCEMH METOJIaMHU.
i x=y—>1
Il+x=x-y

L [xv=y
€+0 y=1
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x+y=1

X>y=x

4.{

}=y—ﬂ

l+x=x-y

5.{

x-y=0
€+1 y=1
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6.{

x-y=1

X>y=y
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Paznen 4 [Ipenukarel

Tema 4.1 ITpenukatsl

[lonsiTHE penuKaTa U OoNepalyy HaJl MpeAuKaTaMu. n-MecTHbIM MpeauKaToM (Wiu
(GyHKIMEH-BbICKa3bIBAHUEM OT N TMEPEMEHHBIX), OINpEAEICHHBIM Ha MHOXECTBaX

(obmactsix) M;, M,, .., M, Ha3pIBalOT BbIpaXXEHHUE, coeprkamee n (IpPeIMETHBIX)
IIEPEMEHHBIX X[, X2, ..., Xp, IPEBPALIAIONIEECS B BBICKA3bIBAaHUE IIPU MOJCTAHOBKE BMECTO
ATUX TEPEMEHHBIX KOHKPETHBIX 3JIEMEHTOB (NPEAMETOB) M3 MHOXECTB M, M,, ..., M,

COOTBETCTBEHHO. [[71s1 n-mecTHOTrO mpeaukara OyJeM HCHOJIb30BaTh 0003HaueHue P(Xj,
X2, ..., Xp). BbICKa3bIBaHUE OyZieM cuuTath 0-MECTHBIM MPETUKATOM.

Ha mpeaukathl ecTeCTBEHHBIM 00pa3oM MEPEHOCSTCS BCe ONepaluu (JOTUYECKUe
CBSI3KH), KOTOPBIE€ MBI MTPOJIETBIBAIA HAJl BBhICKa3bIBaHUSIMU. Hampumep, TU3bIOHKIMEH n-
MECTHBIX MpeaukaTtoB P(xy, Xy, ..., X,) 1 Q(X1, X2, ..., X,), 38JJaHHBIX HAJ] MHOXKECTBaMU M,
M,, .., M, Ha3pIBalOT HOBBIM N-MECTHBIM NpPEAUKAT HAJ ITUMHU MHOXKECTBAMHU,
obo3navaeMbii P(x, X5, ..., X;) Vv Q(X;, Xz, ..., X,), KOTOPBIA oOpamaercs B JIOKHOE
BBICKA3bIBAHUE HA TE€X U TOJIbKO T€X 3HAUCHMSX MEPEMEHHBIX U3 MHOXECTB M|, M, ...,
M,, Ha KOTOPBIX B JIO’)KHOE BBICKa3bIBAaHUE 0OpAIlIatOTCs 00a JaHHBIX MpeaUKaTa.

3aganue. [Ing Kaxagoro W3 CIEAYIOIIMX BBICKA3bIBAHWW HAUAUTE MPEIUKAT
(OJTHOMECTHBIN MJIM MHOTOMECTHBIN), KOTOPBIM 00palliaeTcsi B JaHHOE BBICKA3bIBAaHUE MPU
3aMEHE TPEAMETHBIX TMEPEMEHHBIX MOIXOASIIMMU 3HAUYCHUSIMU W3 COOTBETCTBYIOIIUX
oOnacreit:

a) «3+4="7»,

0) «Bepa u Hagexna — cectpbi»;

B) «CerogHs — BTOPHHKY;

r) «['opon CapaToB HaxoauTcst Ha O6epery pexku Bonrmy;

1) «sin 30° = 0,5»;

e) «A. C. IlymkuH — BETUKHUIN PyCCKUN MTOAITY;

K) «32 +42 =52»;

3) «Pexa Munurupka Bnagaer B o3epo baitkamy;

163

1) «Ecau yncno geautes Ha 3, TO OHO JIEIUTCS Ha 9»;

K) «JIyHa ecth criyTHUK Mapcay;

1) «tg(m/4) = I».

[TocTpouB Takoil mpeAuKaT, NOCTapaWTeCh WM TOYHO YKa3aTh €ro 00JacTb
WUCTUHHOCTH, UJTU KaK-TO €e OOpUCOBATh.

Pemenue. 1) MoxHO ykazaTh TpU MpeauKaTa, KaxAbld U3 KOTOPHIX oOparmaeTcs B
JAHHOE BBICKA3bIBAHME IIPH COOTBETCTBYIOIIEH IOACTaHOBKE. IlepBelii mpeaukaT
OIHOMECTHBIN: «tgx = 1» (xeR\ A/2+m:neN ). Ou upeBpam@ercs B JaHHOE

BBICKa3bIBaHUE MpH TMojcTaHoBKe X = m/4. Tlomydaromieecss BBICKa3bIBAHUE HCTHUHHO.
VKa3aHHBIM 3HAYEHUEM HE MCYEPNBIBAECTCA MHOMKECTBO MCTMHHOCTH IIOCTPOEHHOTO
npeaukara. Kak HETPYIHO yCTaHOBHTB, TO MHOXKECTBO cieayiomee: 7R/4+m:neN .

Bropoii mpeaukar Takxke OJHOMECTHBIN: «tg(n/4) = y» (y e R). O mpeBpamiaercs B

JaHHOC BBICKA3bIBAHUC IIPpW IIOJACTAHOBKC Yy = 1. }ICHO, 4TO OTHM 3HAYCHUCM U
HCYCPIIBIBACTCA MHOXKCCTBO MCTHHHOCTH 3TOI'0O IIPCAMKATA. HaKOHeLI MOKHO ITIOCTPOHTH
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TpeTHil TpenuKaT, IBYXMECTHBIH: «tgx = y» (xeR\ #/2+m:neN } eR). On
npeBpallaeTcs B JJaHHOE BbICKa3bIBaHWE MpHU MoJcTaHOBKE X = m/4, y = 1. Ero obnactb

UCTUHHOCTH TIPEJCTaBIsIeT COOOM MHOXKECTBO YIMOPSIOYEHHBIX Map, COBOKYITHOCTb

KOTOpPBIX TpadudecKn u300pakaeTcss B BHAC OCECKOHEYHOTO CEMEWCTBAa KPHUBBIX,
HAa3bIBAEMBIX TAHT€HCOUIAMMU.

a) «3+4="7T»

0) «Bepa u Hagexxma — cectpoi»

B) «CerosHs — BTOPHUK»

r) «"opon CapaToB HaxoauTcsi Ha 6epery pexku Bouruy»

1) «sin 30° =0,5»

e) «A. C. IlymkuH — BETUKHUIA PyCCKUN TTOIT»

K) «32 +42 =52»
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3) «Pexa MHnurupka Brnajgaet B o3epo baiikam»

1) «Ecnu uncno aenurcs Ha 3, TO OHO JIeNUTCs Ha 9»

K) «JlyHa ects cnyTHUK Mapca»
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Paznen 5 DmemMeHThI TEOpUH AaBTOMATOB

Tema 5.2 Mamuna Teropunra

Maimvaa TelOpuHTa - 3TO OYEHb MPOCTOE BBIUMUCIUTEIBHOE yCTpoilcTBO. OHa
COCTOMUT M3 JICHThl OECKOHEYHOW IJIMHBI, pa3JeJCHHON Ha SYEHKHU, U TOJIOBKH, KOTOpas
nepeMeIaeTcsl BAOJb JIGHThl M CIOCOOHA YMUTATh U 3alMUChIBAaTh CUMBOJIBI. Takxke y
MallvHbl ThIOpUHTA €CTh TakKas XapaKTEPUCTHUKA, KAaK COCTOSIHUE, KOTOPOE MOXKET
BBIPAXKATHCSI LENBIM YHUCIOM OT HYJS JI0 HEKOTOPOW MaKCMMallbHOW BeJIWYUHBL. B
3aBUCUMOCTH OT COCTOSIHMSI MallliHa ThIOpUHTa MOKET BBIIIOJIHUTH OJHO U3 TpeX
JNEWCTBUI: 3amucaTh CHUMBOJ B SYEHKY, MEPEABHUHYTHCS HA OJHY SYEWKY BIIPABO HWIIU
BJIEBO U YCTAHOBUTH BHYTPEHHEE COCTOSIHUE.

B 1947 r. Anan ThIOpUHI pacIIMpHII ONPEIEICHHE, ONMUCAB ''YHUBEPCAIBHYIO
MamuHy Teropunra". Tlo3xe s peleHrs onpeneNeHHbIX KJIacCOB 3a/iayu Oblja BBEJCHA
€€ Pa3HOBHUIHOCTb, KOTOpas MO3BOJIsIa BBIOJIHITE HE OJIHY 3aJauy, a HECKOJIBKO.

CaoiicTBa MaminHbl THIOPHHIA KaK aJIrOPUTMA
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Onucanne Mmamunbl ThropuHra.

Kaxxnas suelika cogepkut poBHO oAUH 13 cuMBoIoB 0 niu 1. JlenTa npeacrasisercs
KOHEYHOH, HO JONOJIHAEMON B JHOOOM MOMEHT slu€HKaMM CJeBa U CIpaBa sl 3alUCH
HOBBIX CUMBOJIOB 0 i 1. OTta cuTyanuss MOXKET BOSHUKHYTh IIPU CIBUIE€ KAPETKH BIIEBO
WIM BIIPaBO 3a Kpai JieHThl. Toraa HapamuBaeTcs HOBas KieTka ¢ coaepkumbiM 0. J1o
COIJIAILIEHUE OTPAKAET UJICI0 O CKOJIb YTOJHO OOJIBIION, HO KOHEUYHOM MaMATH.

Ecnu kapeTka, pacnoyiokeHa HaJl HEKOTOpOU siuerkoil ¢ cuMBojioM 0 (C CUMBOJIOM
1), To ToBOpUM, uTO KapeTka o0o3peBaeT cuMBoJ O (0603peBaeT cumMBOI 1)

U <— KdpETKa

trlofl1]...]10]|0]... |¢— JecHTa

IIporpammbl MmamuHbl ThIOpUHTA.

BbinosiHeHHEe MHCTPYKIMH.

PaccMoTpuM Kak BBINOJIHAETCS UHCTPYKUMA (i, a, X, Y, Z) C HOMEPOM 1.

1) Mammna cmoTtpuT o0Oo03peBaeMblii KapeTkoil cumBoil. Eciu oH pasen 0, To
ucnoiHsiercss komanna (i, 0, x, y, z), ecau 0003peBaeMblii CUMBOJ paBeH 1, TO
HCTIONHACTCS KoMmaHaa (i,1, x, y, z). Ecin KoMaHIbpl ¢ TaKMM HadajloM HET, TO MalllMHa
OCTaHABJIMBACTCS. JTO €IMHCTBEHHOC YCIOBHE OCTAaHOBKM MalllMHLI ThIOpUHTA.

2) 3amuch B o0003peBaeMylo sUeiiKy BenuuuHbl x. [losTomMy conepkumoe
0003peBaeMoOl SYEMKHM OCTAaHETCS MPEKHUM WIA CMEHUTCS Ha MPOTUBOIOJIONKHOE,
Harpumep, 0 3ameHuTcs Ha 1.

3) CaBur KapeTKu Ha OJIHY AYEUKY BJIEBO MpHU y=L WUy BpaBo npu y=R.
4) Ilepexo1 K MHCTPYKIIMHA C HOMEPOM Z.

BobinonHeHre WHCTPYKIMM C HOMEPOM i, T. €. BBINOJHEHHE MYyHKTOB 1) — 4)
CUMTACTCS] OJTHUM TAaKTOM PaOOTHI MAIIIMHBI.

IIpuMmep padoThI IpOrpamMmsl.
[Tycts nana mammua Teropunra ¢ mporpammon u3 ogHou uuctpykuuu (0, 0, 1, R, 0).

Onucate paboTy MaIIMHBI CO CISAYIONIMMH BXOJIHBIMU JTAHHBIMU: Ha JIEHTE BO BCEX
sueiikax pacnoyioxeH cumBoi 0.
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0 0 0

Penrenue.

Jlpyrue BapuaHThl onpeaejeHus MalIuHbl ThlopuHra.

Paccmotpum npyrue cmocoOsl omnpeaenenus MmamuHbl Twiopunra. [lycts umeercs
HEeKoTOpwIN andasutr A={ay, a; a ..., a,}, KOTOPbIA MBI OyJeM Ha3bIBaTh BHEITHUM
andaBuTomM. DnemeHTamu andaButa A OylneM 3aloJHATHh SYCUKH JICHTBI, TIPU ITOM
CUMBOJI @y OYAET CITy>KUTh 1711 0003HAYEHUS ITyCTOU STUCHKH.

[Iycts umeercst apyroit andasut Q={qs g5, 42 ... , qm}» KOTOPBIM MBI Oynem
Ha3bIBaTh BHYTPEHHUM an(paBUTOM. OTOT andaBUT Mbl OyAeM HCHOJb30BaTh IS
0003HaYeHHUs COCTOSIHUM MamuHbl M, TpU 3TOM CHUMBOJA ¢; OyAET CIYXUT JJs
0003Ha4YeHHs HAYaJbHOTO COCTOSIHMUS, CUMBOJ ¢p — JUIsl 0003HAUEHUS 3aKIIOUYUTEIBHOTO
COCTOSIHUSL.

KOM&HJ]BI, M3 KOTOPBIX COCTABJIAIOTCA IIpOrpaMMbl, UMCIOT OJJUH U3 TPEX BUIO0B!:

1) gqai—qiai, 2) qai—>qia; L, 3) gai—>qia; R, tie 1=i=m, 0=j=n.
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Jlerko BUAETH, YTO YMCIO PA3IMYHBIX KOMaHJ paBHO m(n+1). Komanga ¢ Hadamom
q.a; cpabaTbIBaeT, €cad MalmKHa ) HAXOOUTCS B COCTOSHHM ¢; M KapeTka 0003peBaeT
cUMBOII a;. [ToaTOMy B porpamme JoKHa OBITH POBHO OJJHA KOMaHZA C HA4aJIoM ¢;d;.

I[eﬁCTBHH P UCIIOJTHEHNH JaHHbIX KOMaH/I CJICAYIOIIIHNEC:

[Tpumep. 3amaércs MaIlInHa Teropurra BHEITHUM andaBuTOM
A = {a, b, c}, andaBurom BHyTpeHHUX cocTossHUN Q = {qo, q1, 2, 3} U IPOrpaMMOii:
1. qia =2 qiJla, 5. qxb =2 q,JIb, 9. qs¢ 2 qsllc,
2. qra 2 qsllb, 6. qsb 2 qsllb, 10.qoA 2 quJla.
3. qza =2 qJla, 7. qic =2 qoa,
4. qib 2 qula, 8. quc 2 qullc,

[Ipumenum nporpammy K ciaoBy bbcbb. Kaperka Haxogutcs B KpaliHel mpaBoi
MO3UIIMHU. 3aNUIIIEeM MPOTpaMMy B BUJIE TAOJIUIIbI:

qQ1 q2 qs3
a q;J1a gs11b q,J1a
b q.J1a q.J1b qs11b
C o quJIc qsllc
Pemenue.
bbcbq b 2
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BreayauTopHas caMoCTOATENIbHAs padoTa

3adanue 1. 3anucaTth 3aKOHBI YIPOLIEHUS] MHOKECTB.

Bonpocs! m1st cCaMOKOHTPOJISL.
I. MHuoxecTBa — 310

II. Ilepeuncnure onepaunu, KOTOPbIE MOKHO COBEPIIATH HAJl MHOXKECTBAMU

3aoanue 2. YUpocuTh TPEAJIOKEHHBIE MHOXECTBA, UCIONb3Ys 3aKOHBI
YIIPOILCHHUS.
HA Y008/1emeopumebHo

AUBNAUBANAUB=

Ha Xopouto
AUBUCANANBUCANAUB=
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AUBUANBUAUBANBN A=

HA_ OMJIUYHO
AuCnNnBuUAN fuB:mAuCuB:

AUCABUANCUBNAUCUB=

AUCABUANCUBNAUCUB=

Bomnpocs! mi1st cCaMOKOHTPOJISL.
[. Jns yero HEOOXOAUMO MPOU3BOIUTH YIPOIIEHUE MHOKECTB?

II. Ilepeuncnure criocoObI ONMMUCAHUSI MHOYKECTB.

3aoanue 3. COoCTaBUTh KOHCIEKT Ha TeMY: «ApPHUCTOTENIb — OCHOBOIOJIOXKHUK
JIOTHUKI.
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Bomnpoce! 11t caMOKOHTPOJIA.

[. B uém 3akmrouaetcs TpaauiimoHHas «hopMaabHash JOTUKAa APUCTOTEIIS.
II. Bricka3piBaHUE — 3TO ...

3aoanue 4. YpoCTUTh JaHHBIE BHICKA3bIBAHMUS, UCIIOJIB3YS 3aKOHBI JIOTHKH.
Ha Y0081emeopUumeibHo

A+B-A+B-A+B~=

HCZXOQOWO
A+B+C-A-B+C-A+B=

A+B+A-B+A+B-B-A=
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HA OmJiu4HO

A+C-B+A-€+B;A+C+B:

A+C-B+A-C+B-A+C+B=

A+C-B+A-C+B-A+C+B=

Bomnpoce! 11t caMOKOHTPOJIA.
I. Jloruka —3ro

II. st yero HEOOXOAUMO MPOU3BOUTH YIPOIICHUE BHICKA3BIBAHUIA?

3aodanue 5. J1ns nanHOrO BhICKa3biBaHUs noctpoutsh CIHO.

Ha Vaoeﬂemeopumeﬂbno

F¢’y2=x+y-)_c-y+x-y+x

y

CJIHD:

Ha Xxopouto

F¢’y:=X+§-x-y+x-y+x
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CIIH®:

Fﬂ,b,c;=a+b-g+a-l;+c

b C

CIH:

HA OmJjiu4YHO

F@b,c =a+b-c-a+bctb+c

b C

CIH®D:

F@.Q.R,S =P-Q+R-S+P-S—>Q

Q R S
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CIH®:
Bomnpocs! ai1si CaMOKOHTPOJISL.
[. TaOmuia ICTUHHOCTHA — 3TO

II. OmumuTe anropuT™M TOCTPOCHHUS TaOIWI] WCTUHHOCTH C  ITOMOIIBIO
TaOJIMYHOTO PETAKTOPA.

3aodanue 6. J1ns naHHOTO BbICKa3bIiBaHUs nocrtpouts CKHO.

Ha V@OGﬂemGODMmeﬂbHO

F€y =x+y-xy+xy+x

X y

CKH®:

Ha Xxopoutio

F€y =x+y-xy+rx-y+x

X y

CKH®:

Fﬂ,b,c:=a+b-g+a-l;+c

a b C
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CKH®:

HA omJju4dHo

<F6Jui}a+gw%a+bf+5+c

b C

CKH®:

F@,Q,R,S =P-Q+R-S+P-S—>Q

Q R S

CKH®:




Bomnpocse! 11t caMOKOHTPOJIA.
I. ®opmyna —at0

II. Onummwmre AJIr'OPpUTM ITOCTPOCHU A Ta6JII/IH HNCTHMHHOCTH.

3aoanue 7. PemuTh JAHHYIO JIOTHYECKYIO 3a7a4y.

HA Y008/1emeopumebHo

B omHOM nomMe XKMBYT TpW TOBapuula - WWIKOJIbHUKA bopsa, Baca u luma.
OnavH U3 HUX UrpaeT B PyTOOJBHOM KOMaH€e, ApYrod MULIET CTUXHU, a TPETHH JTydle
CBOMX JPY3€H UIPAET B IAXMATBHI.

U3BectHo, uto: 1) Bacun apyr c oropuenuem ckazan: «Buepa s He cymen
peanu3oBaTh IEHAIBTHY;

2) ToBapuu] modsta ckazan: « Juma! Hamumcan Obl Thl cTUX M JJIs Haied
(GyTOOIBHOM KOMaHIBD.

HazoBute nmena ¢pyroosncra, mo3Ta U NIaXMaTUCTA.

HA XOpouio
Munuctpsl unoctpannbix nen Poccun, CIIA u Kutas o6cynunu 3a 3aKpbITHIMH

JBEPSIMHU MPOEKTHI COTJALIEHUS O ITOJIHOM Pa30PYyKEHUH, NIPEACTaBICHHBIE KAXKI0N U3
ctpan. OTBeyvas 3aTeM Ha BONPOC KypPHAIUCTOB: "Yeill ”MEHHO POEKT ObLI MPUHSAT?",
MUHHUCTPHI a1 TAKUE OTBETHI:

Poccust — "lIpoekt He Ham, npoekT He CIITA";

CIIIA — "IIpoekt He Poccun, mpoext Kuras'";

Kwurait — "IIpoekt He Ham, npoekt Poccun".

OpauH U3 HUX (Camblii OTKPOBEHHBIN) 00a pa3za rOBOPUII MpaBiy; BTOPO (CaMblii
CKPBITHBIN) 00a pa3a TOBOPWUJ HEMpaBIy, TPETUH (OCTOPOXKHBIN) OJUH pa3 CKazall
IpaBAay, a Ipyrou pa3 — HENpaBy.

Onpenenure, NPEACTABUTENSIMA KAKUX CTPaH SBISIFOTCS  OTKPOBEHHBIH,
CKPBITHBIM U OCTOPOKHBII MUHUCTPBHI.
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HA OMIUYHO
Yyutenb MaTeMaTUKH, MPOBEPUB OJMMIUAIHBIE paOOThl YUYCHUKOB, CKa3aj, 4TO
nepBble Tpu MecTa 3aHsuin Cepreid, Bacunuit u Anekceld, npuuém Ceprel 3aHsin He
nepBoe Mecto, Bacuimii - He BTopoe, a AJIEKCEH - BTOPOE MECTO.
Onpenenure, KTO KAKOE€ MECTO 3aHSAJ Ha OJIMMIMUAJE, €CIM OKa3aloCh, YTO
YUUTEIb B IBYX BHICKA3bIBAHUSAX OIIUOCS.

Bomnpoce! 11t caMOKOHTPOJIA.
II. OGocHoBaTh BEIOOD crioco0a perieHus 3aJauH.

III. Kako#t crioco0 peteHns JOTHYECKUX 3a7a4 Hanbosiee yHUBEepCcaseH.

3aoanue 8. CoctaBuTh KOHCIEKT Ha TeMy «buorpadus k. Bysy.
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1. Bompocsl 111 CaMOKOHTpPOJISL.
I. Vxaxwnre B uém 3axmouaercs Bkian [Jx. byns B pasBuTHe MaTeMaTH4eCcKON
JIOTHKHU.

II. Ilepeuucnure ocHoBHBIe Tpyabl Jx. Byns B obOmactu MaremaTHuecKoin
JIOTHKHU.
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3aoanue 9. llpusectu ganHbie GOPMYIBI JOTUKHU K BULYy aireOpbl JKerankuHa

HA YO08IemMBOPUMENLHO
™ ~
F€y =xyv€+y =

Hd Xopouio
o
F€yz =x-zvx-y=

HdAd OMJIUYHO ]
F€y.z=€vy €yvx-y

Bonpocs! mi1st cCaMOKOHTPOJISL.
I. IlpuBenure kpaTkoe onucanue Ouorpadun XKerajakuHa.

II. TlocTpoiite TabNHIly HCTUHHOCTH ONEpaIMH CIOKEHUS IO MOTYJIIO 2.
X y x®y

0 0
0 1
1 0
1 1

3aoanue 10. Pemiuth 1aHHBIE CUCTEMBI OYJIEBBIX YPABHEHUM.

HA VdoeﬂemeopumeﬂbHo

x=1
X-y=X—>Yy

HA XOpOULo
x+y=0
X y=x<>Yy



HA omJiau4YHO
Q ™~
x-Q+x F 1

y+}=1

Bonpocs! 1i1st CaMOKOHTPOJISL.
I. bynesa pynkius — 310

II. TloctpotiTe TabaUIy HCTUHHOCTH OyJIeBOM (hYHKITMU OJTHOM IMMEPEeMEHHOMN
X o (0} 0o 03
0
1

3aoanue 11. OnpenenuTs KakKue U3 BEIPAKEHUH SBISIIOTCS MPEIUKATAMH.
a) «x nenutcs HA S» (x€N)
0) «Pexka x Bmagaer B o3epo baiikam» (X mpoOeraeT MHOXKECTBO Ha3BaHUU
BCEBO3MOKHBIX PEK)
B) «x*+2x + 4» (xeR)
r) «(x + y)2 =x>+ 2xy + y2» (x,yeN)
1) «X eCcTh OpaT y» (X, y MpoOeraroT MHOXKECTBO BCEX JIFO/ICH )
€) «X U y JeXaT MO pa3Hble CTOPOHBI OT z» (X, y MpoOeraroT MHOXECTBO BCEX
TOYEK, & Z — BCEX MPSIMBIX OHOM MIOCKOCTH)
xK)«etgdso= 1»
3) «X MEPHEHAMKYJSIpHA y» (X, Yy MpOoOETaroT MHOXKECTBO BCEX MPSIMBIX OJIHOM
MJIOCKOCTH )
1) «x”+x-6=0» (xeR)
K) «JII BceX BEIIECTBEHHBIX YHCET X BBITONHIETCS PABEHCTBO X° + X - 6 = O»

Bonpocs! mi1st CaMOKOHTPOJISL.
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I. Breicka3biBaHME — 37O ...
II. Ilpemmkar — 370 ...
III. Onucath OTIUYKE BBIPAXKEHUS U MPEeaAUKaTa.

3aoanue 12. CocTaBUTh KOHCIIEKT Ha TeMy «HopmanbHbIil anroput™m MapkoBay.
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1. Bomnpocsl 1uisi CaMOKOHTpPOJISL.
I. Beizenute ocHOBHBIE 3Tanbl B Onorpaduu A.A. MapkoBa (MIaIIero).

3aoanue 13. CoctaBuTh KOHCIIEKT Ha TeMy: «OOparieHue GyHKIUN B JJOTUKEY.
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