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DJIEMEHTBI TEOPHH MHOXECTB.
CHCTEMA: EE CTPYKTYPA H COCTOAHHE.

Mnoxecmea u onepayuu Had HUMU.

i(ecmom Ha3BIBAIOT OMPEJIEJICHHYIO COBOKYIHOCTS 0GbexToB. ONMH H3 co3jarerneii TCopHH MHOXECTB Teopr
1845-1918) ckazan : "MHOXeCTBO €CTb MHOIOE, MBICIMMOE HAMHM Kak emrHoe”. CTpororo ornpejesieHust
4 HeT, TaK KaK 370 [OHSATHE, W3 KOTOPOTO BHIBONATCS MHOTHE TNOHSTHS MAaTeMAaTHKH, TOTIA KaK OHO He
Gst M3 JPYTUX TIOHATHIA U He onperensercs. [IOHATHE MHOKECTBA CTOITb XC MEPBHYHO KaK MOHATHE TOUKM
2. CHHOHMMAMH C/IOBa "MHOXeCTBO” MOXHO CUMTaTh TaKhe CI0BA KakK "COBOKYMHOCTH, "KOJleKumd”,
180", “cobpanne”. B panbHedlieM MOHATHE MHOXECTBA Oyner pa3piCHEHO Ha TpUMepax.
deneriue: OGBEKTHI, H3 KOTOPBIX COCTABICHO MHOXCCTBO, Ha3bIBAIOTCS 3/IEMEHTAMH [IAHHOTO MHOXECTBA.
HHKAKHX OrPAHMYCHHUH HA PUPOJLY AEMEHTOB, COCTARIIAIONIMX MHOXECTBO, Hanpimep: pasiidHble MPeaMeTht
KM KOMHaTbl 06Pa3syloT MHOKECTBO. MHOXeCTBaMU SIBNSIOTCS. KHHIU HEKOTOPO# GHOMMOTEKH, ydaluuecs
yKBbI a1thaBuTa, ABTOMOGHIIM HA IOPOTax TOPOa, Liesbie Yucia ot 1 o 1000, aroMsi cepebpa B 1aHHOM
/I BCEBOIMOXHbIE MIEH, KOTOPbIE HMMEJIO Ye/I0BEYECTBO.
‘ Oesenue: MHOXECTBO, HMEIOILEe KOHEUHOE YHCIO 3JIEMEHTOB, HA3bIBACTCS KOHEYHBIM.

ACCMOTPEHHBIC PaHee IPUMEPBI CIIyXaT NPUMEPAMH KOHEUHBIX MHOXECTB.
demwe: MHOKECTRO HAIHBACTCS GeCKOHeHBIM, CCIIL QHQ CQCTOHT U3 G&CKOHEYHOIQ “HCIA AIEMEHTOB.
umep, MHOXECTBO BCEX BEILCCTBEHHBIX UMCEN OECKOHEYHO.

deﬂenue: MHOXECTBO, B KOTOPOM HET HH OJ{HOTO
fa, HA3BIBAIOT MYCTBIM MHOXECTBOM.

HUMEpP, MHOKECTBO JIETAIOIMX OEreMoTOB MyCTo.
0603HaYeHHs] MHOXECTBA HCIOIB3YIOT 3ariiaBHbIe
THHCKOTO a1haBuTa, a B (PUIYPHBIX CKOOKaxX yepes
BBITMCHIBAIOT €ro sieMenThl. Ilyctoe MHOXECTBO
b hloT kak {} wm . Eciid HEKOTOpBIH 3/IEMEHT
JPIEKUT MHOXKECTRY, TO 9TO 0G03HAUAIOT 3HAKOM “er 8

He NpUHALIEXUT, TO 3HaKoM "'¢”.

umep: A={3,5,6}; M={ M b, & ¥}, L=(}; SEA;
2EA; BdEL.

eCTBYET /1Ba C110c00a 3a/1aHust KOHEIHbIX MHOXECTB. |
{n1uB0 OaTh TOJHBIN TepeyYeHb 3IEMEHTOB 3TOrO
}TBa, MO0 yKa3aTh NPaBUIIO VT ONpeAeNieHHUs TOro,
eXUT WIH HEeT pacCMaTpHBAaEMOMY MHOXECTBY
| o0pexT. Tepsnifi cnocol Ha3nIBACTCH Hepe-
€M MHOXeCTBa, a BTOpOM - omucaHueM. [Ing | M

HHBIX MHOXECTB BO3MOXCH JIHLIb BTOPOH CIIOCO0.
puMep, mnepevncienne (2,4,6,8} win onucanne
¢ uncsa 6onpinue 0 u Menbiue 10”; nepevyucienne |
, Cpejia, YeTBepr} WM ONHCaHUe "Tlepssiit, BTOpOIL |

I: JHU [OCNE MOHeRebHIKa .
%oe/zenue: MHOXECTBO, COCTOSIICE M3 HEKOTOPHIX |
TOB Jpyroro MHOXECTBAa, Ha3bIBAETCA €ro
KECTBOM. YTBepXKIeHHE, UTO MHOXECTBO A
1 IOIMHOKECTBOM MHOXeCTBa B, 3alHCHIBAIOT TaK:
YMTAETCS, YTO NYCTOE MHOXECTBO ABASETCH
HOXECTBOM J11060r0 MHOXKECTBA.

puMep, MHoXecTBa {4,8} u {6} ABIsIOTCA TOIMHOXeCTBaMH MHOXecTBa {2,4,6,8 };uncia 2,4,6,8-€r0 aneMeHTHI.
o { {},{2},{4},(6},{8},{2,4},{2,6},{2,8},(4,6},{4.8},{6,8},{2,4,6},{2,4,8},{2,6,8},{4,6,8},{2,4,6,8} )}
4 MHOXECTBOM BCEX TOJIMHOXECTB HCXOIHOIO MHOXecTBa. M3 nociensero npuMepa BHIHO, YTO MHOXECTBA
OryT GBITh 2IEMEHTaMH KaKOTO-TO MHOXKECTBA.

000r0 MHOXECTBA €CTh 00S3aTE/IbHO XOTH 651 HBa MOAMHOXECTBA: ITyCTOE MHOXECTBO M CaMO MHOXECTBO.
MOAMHOXECTBA HA3bIBAIOTCA HECOOCTBEHHBIMM MOIMHOXeCTBaMH. J11060€ MOAMHOXECTBO, OTIHYHOE OT
HHOTO, HA3bIBAeTCS COOCTBEHHBIM TMOIMHOXECTBOM HTAHHOTO MHOXECTBA.
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HeTpy/HO BHAETH, UTO Y IyCTOTO MHOXECTBA HET COOCTBEHHBIX IOIMHOXKECTB, 2 06a HECOOCTBEHHBIX Ol
paBHbl Mexuy co0oil. Y mo6oro OgHOIEMEHTHOIO MHOKECTBA TaKXKe HET COOCTBEHHBIX TOJIMHOKSCTE.
HCCOﬁC’IBGHHbIC MOAMHOXECTBA paEUlH'-lel. Y nwboro HByXBHCMCHTHOFO MHOXECTBA €CThb YXC OBa C o
noamuoxecta. C pOCTOM KOJIMYECTBA B/IEMEHTOB B MHOXECTBE KOJIMYECTBO COOCTBEHHBIX MOIMHOXECTE [

Hanpuwmep, eciim F=(s, t}, T0 cOBCTBEHHHIMU MOIAMHOXECTBAMH MHOXECTBA F OymyT SBTSTBCH MHOE TS
{t}.
Onpedenenie: MHOKECTBA, COCTOSIME M3 OIHHX W TEX X B/CMCHTOB, HA3bIBAIOTCA PaBHbIMH 1’
MOPSIIOK TIEPEUHCIICHHS 9/IEMEHTOB MHOXKECTBA 3HAYCHHA HE MMEET.

HanpuMep: paBHbl MHOXECTBO PABHOCTOPOHHMX TPEYTONBHHKOB W MHOXCCTBO PABHOYTONIbHBIX TPEYTT
paBHBl MHOXECTBA {7.4,1},{1,4,7} u {7,1,4}.

Onpedenenue: MOUTHOCTBIO KOHEHHOTO MHOXECTBA (pa3MepomM KOHEYHOTO MHOXECTBA) - Ha3bIBAKT &
ero 1eMeHTOB. MOLIHOCTh MyCTOTO MHOXECTBA PaBHA HYIIIO.

HarpMep: MOIHOCTb MHOXECTBA YIVIOB JIOOOH Tparneuuu paBHa HeThipeM, a MOILHOCTh MHOXeCTHa i
yuces, MPUHALIEKAWMX OTpe3Ky [1, 10] pasna 5.

CyUIECTBYIOT HECKOIBKO OCHOBHBIX OTEPALMil HAXl MHOXECTBAMH. C HX NOMOLIBI0O MOXHO CTPOSrT |
MHOXECTBA. 4

Onpedenenue: 00beIMHEHHEM MHOKECTB A u B HazpiBaeTcsi MHOXECTBO, COHEPXKALUEE BCE 3/ICMTHTS
BCE 2JIEMEHTHI U3 B.

O6beauHenHeM T0O0ro MHOKECTBa C MyCTBIM SBISETCA CaMO 3TO MHOXECTBO.

” "
O6beuHeHAe MHOXECTB 0003HAYAeTCS 3HaKOM  \J.

Hanpumep, nycts A={5,7,9}, B={6,1}. Torna C=AUB=(1,5,6,7,9}.
Onpedenenue: TepeceeHHEM MHOXECTE A 1 B Ha3bBacTCst MHOXECTBO, COCTOAIIEE 13 TEX QEMEHTOR.

npvHaUIeXaT 060HM MHOXECTBAM.

Ecitd B NepeceueHHi MHOXKECTB EMEHTOB HET, TO TOBOPAT, 4TO OHH He MePECCKAIOTCH WM HTO HX e
- myeroe MHOXecTBO. [lepeceyeHye JIOGOT0 MHOXKECTBA C IYCTHIM SIBIISETCH MyCTBIM MHOXECTBOM Tz
MHOXeCTB 0603Hauaerca 3nakom "M

Hanpuwmep, nycts A=(4,5,7,9,10}, B=(3,7,9}. Torna C=ANMB={7,9}.

Onpedenenue: Pa3HOCTHI0 MHOKECTB A U B HasbiBacTCs MHOXECTBO TEX O/IEMCHTOB M3 A, 5o
NpUHaUIexaT MHOXecTBy B.

Eciin 13 1106010 MHOKECTBA A BBIUECTH TYCTOE MHOXECTBO, TO PE3Y/IHTATOM BBHTaHUA OyleT canmo
A. PasHocTh MHOXeCTB 0603HauaeTcs 3HaKoM "\".

Hanpumep, nycts A={1,3,5,6,7}, B={6}. Torma C=A \ B={1,3,5,7}.

Ecmu G={rycs, KoT, néc, yrka, Kypuua, unmox }, H={kor, néc}, 1o R=G\H= {rych, yTKa, KypHua. 3

T=H \ J=H.

Omuowenun u Ux ceoicmea.

MBI paccMOTpeTM MHOXKECTBA, COCTOSILIME U3 KAKHX-TO 3/ICMEHTOB, HO HHYEr0 HE rOBOPUIIH O CBO#C
271eMEHTOB M WX OTHOLIGHMSX ApYr ¢ ApyroM. PaccmMoTpum Ttemeph HEKOTOpPOE KOHEUHOE MHOXECTEO =%
A={a,,ay...ay}, KOTOpOE GyIeM Ha3BIBATH MPEAMETHOH OGIACTRIO.

Onpedenenue: (GyHKLMS Ha3bIBAETCS JIOTHUECKOM, eClM OONMacTh ¢t 3HAYCHMH COCTOMT M3 [BYX =
KOHCTAHT MCTHHA W JIOXb, WIM JPYTHMH CIIOBaMH, €C/IM BCe ef 3HA4YEHMA NpUHAUIEXAT MHOKCCT=Y
JIOKb }

Onpedenenue: NPEIUKATOM HA3BIBACTCS JIOTHYECKAs (DYHKIIHS, OnpeNe/ienHas Ha npeaMeTHol ofiac

Ilpenukatsl JeSTCs HA JBa BHNA: MOHSTHS H OTHOILCHMS.

Onpedenenue: NOHATHE - CBOWCTBO OHOro 0ObeKTa npeaMeTHol obmactu. Hampumep, ecin oz
0672CTh - HEKOTOPBI OTPE30K HATYPAILHOIO PN, TO MPEIMKAT YETHOCTH - 3TO CBOHCTBO KaKOTO-To
(uMcTa) M3 TOrO OTpe3Ka OBITh WM He ObiTh YeTHBIM. [TOHATHS HA3BIBAIOTCA ONHOMCECTHEIMH NPCIHKET

Onpedenenue: OTHOINEHHE - CBOMCTBO I1ap, TPOEK, YETBEPOK U T.A. 0OBEKTOB AAHHOU TIPEIMETHOR o

Hanpumep, CBOHCTBO OJHOIO 3IEMEHTA JIEKaTh MEKIY ABYMS APYTMMH SBISETCS OTHOLICHHEM (Tpe
NIPSAUKATOM ).

HaroMHHUM, YTO BCE 3JIEMEHTHI, 110 KOTOPHIE MbI BBIACHSEM, HAXOAATCS JIH OHH B IAHHOM OTHOLICHHH j
[PUHAVIEXATH PACCMATPUBAEMO#l MpenMeTHO# obnactu. Yanie BCErO PacCMaTPUBAIOT JABYMECTHEBIE OTH
VICTIONB3YIOT Clieyiolure 0003HaueHH s: < - MEHblIe, < - MEHbIUC WIH PaBHO, = - PaBHO, > - Gonblue, =
WK PaBHO, # - HC PaBHO.

Ec/ii B Ka4eCTRe TIPEAMETHOM 00IaCTH PaCCMOTPETh A - OTPE30K HATYPAIbHOIO psifia 0T 3 no 100, To omd
X <y, THe X, y €A, MMeeT 3HaucHue HCTHHA, HATIPUMeED, 1IPH X=0, y=123. OTHOIIEHHUE X = y UMEET 3Ha%es
Hanpumep, rpu x=50, y=49, a OTHOIIEHHE X # y MMeeT 3HAYCHHE MCTHHA NPH TEX XKe 3HAYCHHAX Mepes

HeTpyIHO NpPHBECTH PUMEPHI W APYTHX HE CTOMb H3BECTHBIX OTHOWEHMHA. Tak OTHOWICHMEM 6yner
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ckas pyHKLWA, KOTOPast 30aHa Ha MHOKECTBE HATYPAILHAIX yucell, onpeaernsonas, Gyner i OjiHO HaTypabHOe
MTBCA Ha JAPYroe HaTYpalbHOE YHCIO Ge3 oCTaTka. OTHOIEHYEM TaKXe aBisiercss (PyHKuMs, BRISICHSIOMIA,
| IBYX 1aMrI0YIeK rOpHT spue. Kpome TOTO, MpUMEpaMu OTHOIIEHUH CyXar MPEIUKAThl, ONMPEREAoUHE
Jim JABa uenioBeKa B Opake, SBISETCS JIH OJIMH YENOBEK POAHTENICM ApYroro u T. IL.

MOTPHM CBOMCTBA BYMECTHBIX OTHOLICHH.

M 0603HAYATD "®" _ 3pak otnowenns, Toraa orsomenue ©® g Moxer 00nanarh CICAYIOUAMI CBOWCTBAMH:
THOLICHHE HA3BIBACTCA pedIeKCHBHBIM, ECITH f ®f mna moboro f € A;

prmMep, pedIeKCHBHOCTD MMEET MECTO A OTHOWeHMH = , <=, >=, T.K. 5=5, 7£7, 929.

Q '\womeﬂue HA3HIBAETCS TPAH3UTHBHBIM, €CIH U3 TOFO, 4TO fOg u g® hcenyer, uro f ® h st mo6BIX

MMep, TPAN3UTHBHOCTHIO OBNARAIOT OTHOMIEHHS =, <=, >=, <, >, TaK Kak u3 1010, 4to 5 <717 < 10
wro 5 < 10.

PHOLLEHWE HA3bIBAETCS CHMMETPHMHBIM, SClI M3 TOTO, HTO fO g crenyer,yro g O f mobbix f 1 g €A.
HMep, TyCTh MpeaMeTHas 06/1aCTh - OTPE30K LENBIX 9uCel OT 2 no 10000. PaccMOTpHM OTHOLUCHUHA:
BOICTBO X 1 Y HMETH o6uiuii AeIuTelb,

OWCTBO X My OBITH PAaBHBIMH.

4LIHO, 4TO 004 9TH OTHOMIEHHs OyIyT CHMMETPUHHEL.

’fﬂomeume Ha3bIBACTCS AHTHCHMMETPHYHDBIM, €C/IH M3 TOTO, HTO f ®g ug® fcuenyer, yro f = g A4
flg €A .

| ki T 3 sl st s < & -
ATIpUMeD, AHTHCUMMETPHIHEMH amiistioTea OTHOMeHUs < u 2, MOCKOIBKY, XY YK T YRR
;y € A. OTHOWEHNE, KOTOPOE OMPEACTALT ACHTCS JIH onHo uucno 0e3 ocTarka Ha Ipyroe, AHTHCHMMETPH4HO,
decn X AeTuTes Ha Y, 2y JeUTCS Ha X, TO X=Y.

©ryM, UTO CHMMETPHYHOCTD H AHTHCAMMETPHYHOCTD HE ABIAIOTCA B3AMMOMCKITIOYAIOIHMU CBOWCTBAMH.
p, TYCTb MHOXECTBO A - wHOXecTBo Joeit. OnpefeniM OTHOWEHHE B rax, yro pid mobbix X, y € A
pe X [ y MCTHHHO TOIIA H TONBKO TOTAd, xorya x 6par y. B cembe, rie 1sa Gpara pu q cecTpa I, TO eCTh
mernoii obnactu A={p, g, r} orHowenye B He sRIACTCH CUMMETPHYHBIM, TaK KaK p B r (p smnsiercst Oparom )
nuHo, uto r B p (r He sABAeTCA Gparom p). DTO OTHOMICHHE HE ARIACTCS 1 AHTHCHMMETPHYHBIM, TaK KaK P

par q) H q B p (q Gpar p), X0t p U q PpaIMUHBL.

Hcnoas3osanue MHOIKeCme npu peuieHuu 300au HA KoMnblomepe.

Toro, 4ToGbl MPOJEMOHCTPUPOBATD, Kak MCIOJB3YIOTCS. OTHOLIEHUS!, MHOXCCTB 1 orepauuy Hajg HHMHA B
AMMHPOBAHIH, MBI poiGpany a3bik lackaib, TaK Kak AMEHHO HA HEM MOXHO OIMCHIBATH H o6pabarpiBaTh
‘{una MHOXecTBO. MHOXECTBO MOXET CTPOMTHCSL M3 OOBEKTOB MEPEIHCTUMOTO THIA WIA THIA AuHara3ona.
DXKECTBO - COCTABHOf THII, H €r0 OIHCAHHE BLIIIALUT CHeNYIOUIM 00PasoM:

. MuoxecTBo=set Of THII-DNEMCHTA,

'%MHO)KCCTBO"- wtenTrdUKaTop OTpeeIeMoro Tdna, a "THO-NEMERTA” - OmMcareh THIIA 2JIEMEHTOB
2. OBBIYHO KAX/1ad CHCTeMa nporpavvuposatua Ha [Tackane HAK/TAINBIBAET JOMOIHATE/IBHbIEC OTPAHHICHUS

JHBIE THIIbl 7IEMEHTOB.

15 npeacTaRIeHns MHOXECTE B TporpamMme CIyXKHT CreIMAIbHAS KOHCTPYKLMS, no3BoydoLIas 3aiarh
MEHTOB, PEACTABIAIOIINX KaKoe-uG0 MHOXECTBO. KOHCTpYKILUs [peICTaBnigeT coBo# HAGOP BHIPAXEHHI,
TeHHbIX 4epe3 3aNn4aTyio, 3am10quHb1ﬁ B KBa,]lpaTHblC CKOGKPL Hepeqﬂcﬂe}mble Bblpa)KCHPIS{ U 3aJai0T
>7eMEHTOB MHOXECTBA, HAPUMED,

O, N [Beitl -7, k, 431 1V ') [x] (3,8,4,2,6,1,5,7]

Groe MHOXECTBO jafaercd TaK: {]. )]IIX 3allaHysl B Ka4ecTBe 3eMEHTOB MHOXECTBA [10CJTEI0BATENBHOCTH M3

WX MOOpSA HAYLIHX JHaueHH# MOXHO yKasarth B M306paXeHU MHOXECTBA NepBoc U nocnenHee U3
MbIX 3Havuenuil, COEAHHME HX caMBOAIOM .., HAlpHMep:
7] [2.5,8.34] [o.'91 [A.Z, w71 [az] B G
ns paboThl ¢ MHOKECTBAMM onpe/ie/IcHbl onepalum, [03BO/SIONIME CPABHMBATH MHOKECTBA MCXIY co6oi,
3Th MPUHAUICKHOCTE BNEMEHTa MHOXECTBY, BRIONHATD OObIMHBIC TEOPETHKO-MHOKXCCTBEHHBIE orepaumu
us OObedMHeHHs, nepecedeHrs 1 pasHOCTH MHOXECTB. Tipusesem TaGsALy AOTYCTHMBIX onepauui Hal
z%-aamn, [OSICHUB KaXAyl OIepaLiio 3KBHBATICHTHON 3aIMChIO, IpUHSTOI B TEOPUH MHOXECTB. B rabnuue
W M2 03HAYAIT MHOXKECTBA C BlIEMEHTaMH OIHOTO M TOTO Ke TUIa, X - 3HaUCHHS aneMenTa MHOXceCTBa M.
{51 TpHHALICKHOCTH IN oTHOCHTCS K rpyune oreparlyil OTHOLICHHS TaK XKE, KaK M Orlepaluy OTHOMECHHA
e R et M= ">=", Tlonp3ysch ATHMU OTIepALISAMH, MOXKHO BBIPASHTD TAKHE a71EMEHTapHbIC
| xax joBamicHUE B MHOXECTBO MIH yHateHHe W3 HEro OfHOro Win HECKONBKHX NIEMEHTOB W APYIHe.
P, PE3YJIbTATOM HCTIOJIHERUs TIPUCBAUBAHMA M:= M+[x] Gyner moGaBiicHue TCMEHTA cO 3HAYEHHEM X B
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wH0AecTBO M. AHANOTMYHO, B pe3syNbTaTe BHUIONHEHHs oneparopa mpucsamBadus M:=M-[x] anemess
viaTeH U3 MHOXecTBa M.

B a3pixe ITackans B rteopuu MHOXeCTB
x INM x €EM

MI1=M2 MI=M2

Ml<>M2 MI1#M2

Ml<=M2 MI1CM2

M1>=M2 M12OM2

Mi1+M2 M1UM2

M1 * M2 M1MM2

MI1-M2 MI\ M2

[Monb3ysCh AnmmapaTroM TEOPHH MHOXECTB, TIPUBCIEM pEIIeHHe HECKONBKUX 3a1ad.

IIpumep 1. B nocnegoBarelbHOCTH HATYPAIBHBIX uucen i (i<256) ompeleinTh YHCIO Pa3IHYHER
5:3eCTH MX B HOpsiaKe yObiBaHus. IIpH3HakoM KOHLA ITOCTENOBATENbHOCTH CIYXHT 4ucio 0.

ByieM NpOCMATpUBATh TOCIENOBATENBHOCTh M ()OPMHPOBATE MHOXECTBO YHCEN Z, BXOIsmm
~1C1e10BaTENBHOCTD. 3aTeM BBIBEJEM BCe SJIEMEHTHI NOCTPOSHHOTO MHOXECTBA.

program pl;

type set_byte=set of byte;
var Z: set_byte; m:byte; k: integer;
begin writeln('Beeaure nocnenosatensHOCTs yncen, 0- MpU3HaK KoHIA:');
read(m); Z:=[];
while m <>0 do begin Z = Z+[m]; read(m) end;
k:=0; writeln("Uucna B nopsanke y6wiBanus:');
for m:= 255 downto 1 do
if m in Z then begin write(m,' '); inc(k) end;  writeln;
writeln('"Kosu4ecTBo pasnuyvHbIX YMCeN B MociefoBaTenpHocTH k)

end.

Ilpumep 2 . HaiiTi Bce IPOCTHIE YKCJIA, MEHbLIME 3alaHHOro N.

MOXHO MPeNTOXUTh AITOPUTM, B KOTOPOM Bce 4YHMCNa nepeCHpaloTca Mo oyepedd M IS Kaxiors
TPOM3BOAMTCH [IPOBEPKA, SBIsieTcs M OHO mpocThiM. Onuako yxe B [peneil I'peunn Gbur ussects
~DrheKTHBHBIH AITOPUTM, TOMYYMBIUMI Ha3BaHWe “pemera Dpatocdena”. COINIACHO 3TOMY ANTOPHTWY,

CMaTpHUBAETCS MHOXECTBO Beex umces oT 2 1o N, a 3aTeM W3 Hero MociIefOBATENbHO YHAISITCE 2ue
1g0MWNecs MPOCTHIMHA YdcnaMi. JIs 3TOTO Ha KaX[IOM Lare airopuTMa BbIOHpAaeTcs HaWMEHLIm
wHOKECTBA W BHIYEPKMBAIOTCA U3 MHOXCECTBA BCE DIIEMEHTHI KpaTHble BHIOpaHHOMY. CaM BIIEMEHT SBISeTCE
T#C7T0M W B JTHHEHIIEM HE paccMaTpuBaeTcs. 74

~

5_\]&\( CYMTATh, YTO B MIPOrpaMMe OIIPEHENICH THIT MHOXECTBa resheto u TNepeMEeHHasd TUIA MHOXE
To €CTh BBITIOJTHEHBI OITUCAHUA:

const N = 255;

type resheto = set of 2..N;

var simple: resheto; {@opMupyeMoe MHOXECTBO }

TToc:te BBITIOJIHEHMS ONepaTopa npycBanBanus simple :=[2..N] nepeMeHHas simple COAEPXUT MHOX
ssageHni U3 nuanasoHa 2.N. BriGupaem w3 3Toro MHOXeCTBa HauMeHbiuee mpoctoe yucno K. O
72DBbIM BLIOPAHHBIM YHCIOM Oymer yucno 2. Jlanee MCKITIOYaeM M3 9TOF0 MHOXECTBA BCE YHCITA KpaTHa I
speys paboThl 1TMKIIA B MHOXecTBe simple cofepXarcs Bce MPOCThIE YHCITa, He npeocxonsmue K, a cpean
consiumx K, comepxarcd Bce 4yHMcna, KpOME KPATHBIX 2TUM mpocTeiM uncnam. Korma K npoGexwur ==
SQRT(N+1), B MHOXecTBe simple ocraHyTes JHIIb IpocThie yKcna. Clenyomas mporpaMMa peamnsyer o
ATTOPHTM:!

program simpleres;

const N = 255;
type resheto = set of 2..N;
var simple: resheto; 1,K,1: integer;
begin writeln; writeln ('TIpoctbie uucna mensime ',N, " ');
simple :=[2.N]; L := trunc(sqrt(N+1)); K :=1;
while K <= L do
begin repeat K := K+1 until K in simple ; write(K:3,' ");
fori:= 2 to N div K do simple := simple - [K*i]
end;

for K := L+l to N do if K in simple then write(K:3,'")
end.
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fiporpamMmax o6pabOTKH TEKCTOB HHOINA YROGHO HCIIONB30BaTh MHOXECTBA CHMBOJIOR, Tun takoro MHOXecTBa
OnMCcaTh Tak:
Type set_sym= set of char
b30BAHHE MHOXECTB 4acCTO OKa3biBacrca odipekTHBHee ADPYTHX KOHCTPYKUMH Hake B TeX IpPOTpaMMax.
BIIPAMYIO HE CBsi3aHbl ¢ 06pabOTKOH MHOXeCTB, HampuMep, BMECTO BBIDAXEHHS
‘ (€ >='0") and (C<='9") or (C >='A") and (C<="2Z)
ic u nowsthee Harmucats C IN ['0°.'9', 'A'.'Z'], npuuem nocenmss KOHCTpyKUHsl Oyner, KaK MpaBuio, u
ek THBHO.
tiep 3. OnpefleuTs Kakue W3 CHMBONOB 3ATAHHOTO TeKeTa SABJISIOTCS YHUKAIbHBIMH, TO €CTh BCTPEYaTCs
MIIb ofuH pas.
W pEICHHA 33129 YIOOHO HCIIONB30BATh MHOKECTBA CHMBOJIOE, Ipu ananmuse tekcra Gymem ¢opmuposars
I0XeCTBa, B MHOXECTBO M BKJTIOUMM BCe CHMBOJIBI, KOTOPbIE BCTPCYAIHCH B TEKCTE XOTSI GBI pas, B MHOXECTBO
[IOYMM CHMBOMEI, KOTOpBIE BCTPEYANHCh B TeKCTe Gonee OfHOro pasa. IlepBoHauaiibHO 062 MHOXecTBa
Alocie npocMoTpa TeKCTa HyXHOE HaM MHOXECTBO CHMBONOR MOTy4aeTCss KaK pa3sHOCTb MHOXeCTB M u
. [lis Toro, uro6bl BRIBECTH PE3YNIBTaThl, HEOOXOMHMO Iepe6HpaTh BCe CUMBOMBI K I KaXAOr0 CHMBO/IZ
iTh, IPUHAICKUT 11 OH Muoxecrsy. [Tpusenem nporpammy, PEATH3YIOLYI0 3TOT AITOPUTM:
ram mn3;
‘set_let = set of char;
LMMM : set_let; s: string; ¢ : char; i:byte;

|
|

iteln('Beenure ucXomHbI# TeKCT: ):  readin(s);
s MM:=[];
i:=1 to length(s)
begin c:= si];
if cin M
then {cumBon yxe pance BCTpeyaics )
MM:= MM+|c]
else {cumBos Berperwics BIIEpBbIE }
M:= M+[c]

)
(B
i

1}

5
|

" end;

[ M-MM;

riteln ('MHOXECTBO YHHKA/IBHBIX CHMBOJIOB: 95

if M1 = [] then writeln (‘mycto')

¢lse

. for ¢ := chr(0) to chr (255) do if ¢ in M1 then write(c,' ');
Writeln;

: ep 4. Hamucats uporpamwmy, KOTOpas MpOBEPSIET, COCTOST JIM JBA 3aNaHHBIX TEKCTa H3 OIMHAKOBBIX
OB.

OrpamMe OIULIEM MPOLIEAYPY, KOTOPas 110 3aMaHHOH CTPOKE § (POPMUPYET MHOXECTBO PA3THYHBIX CHMBOJIOB
TOPBIX CTPOKA COCTOMT:

edure settex (var s : string; var m : set_let);

Mar i : byte;

n m=[]; fori:=1 to length (s) do '=m + [s[i]] end.

Pb VT PCUICHHS 3371241 HaM JOCTATOMHO 110 KAXIOMY H3 TEKCTOB TIOCTPOHTH COOTBETCTBYIONIEE MHOKXECTRO
iE)TH ABd MHOXeCTBA cpaBHUTE. [lo/HOCTRIO porpavMma Moxer BBITJISIIETH TaK:

ram pm4;

pe set_let = set of char;

ar m1,m2 : set_let; s: string; ¢ : char;

ocedure settex (var s : string; var m : set_let);

Clvari: byte;

éin m=[]; fori:=1tolength (s)do m:=m + [s[i]] end;

]riteln(‘BBeuuTe nepBbiil Tekct:'); readin(s); settex(s,ml);
;riteln('BBenme BTOpO# Tekct:'); readln(s); settex(s,m2);

Iml = m2 then writeln('Texcrsr cocrost us OIMHAKOBBIX CHMBOJIOB')
Ise writeln('TekcTsl cocrosT u3 PaITHYHBIX CUMBOJIOB');
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Hcnionib3ys MHOXECTBA, JIETKO DEUIaTh CIEAylollMe 3aladyd aHalu3a TEKCTa: HAWTH BCE CHMBOJBIL,
BCTPEYAIOTCS B LABYX 3aNAHHBIX TEKCTaxX; ONpENENTHTh CHMBOJIB, KOTODbIE BCTPEYAIOTCS B MEPBOM TEKCTE
BCTPEYAIOTCS BO BTOPOM; OIPEHETHTD, CKOIbKO PA3MYHbIX CHMBOJIOB B TEKCTC H T.II.

PaccMOTpHM eliie Oy 3a1ady, B KOTOpO¥ Tpefyercsl poaHaT3upoBaTh TeKCT. [IPEONoXiM, YTo Hac 1
B TEKCTE TOIBKO OYKBBL

Mpumep 5. B 3a1aHHOM TeKCTe HAATH GyKBBI, PHUEM OTACILHO C(HOPMUPOBATH OYKBbI TATHHCKOTO M
anhaBUTOB.

Ipu aHanu3e TekcTa cOPMUPYEM MHOXKECTBO PA3TMYHBIX CHMMBOJIOB, BXOMSIIMX B TEKCT, a 3aTeM C
OMEpALIMH TIEPECEUEHNs MHOXECTB BEIIEHM COOTBETCTBYIONIME MAOXeCTBA. IIycTs B mporpamMme nepeme!
MHOXECTBO GyKB TaTMHCKOTO ai)aBUTa, MIus- PyCCKOTO, M-MHOXECTBO PA3NHYHBIX CHMBOJIOB TEKCTA.
4TOGHI OIPENENuTh MHOXECTBO OyKB, BCTPEYAIOUIMXCS B TEKCTE, JOCTAaTOYHO C(POPMHUPOBATH MEHO
m*(mrus+mlat). [Ipuseaem nmporpamMmy, pemIalOIIyi0 3ana4y:

program mn5;

type set_let = set of char;

var mlat, mrus, m, rus, lat, lit : set_let;

s: string; ¢ : char; i word;
procedure settex (var s : string; var m : set_let);

var i : byte;
begin m:=[]; fori:=1 to length (s) do m :=m + [s[i]] end;
begin

mlat := ['A'..'Z'2'..'2’}; mrus = [A'.'4,)'a.'mn,'p.. 'q];

writeln;  writeln('Beemure Texkcr:');  readIn(s); settex(s,m);

writeln('PaznuuHbie CUMBOINBI, BXOALINE B TeKCT:');

for ¢ := chr(0) to chr (255) do if c in m then write(c); writeln;

writeln('BykBbl pycckoro andasura, BXOLAIIME B TEKCT:');

rus:=m*mrus;

for ¢ := chr(0) to chr (255) do if c in rus then write(c); writeln;

writeln('BykBbI IaTHHCKOTO ancaBuTa B 3a0aHHOM TeKCTe:');

lat:=m*mlat;

for ¢ := chr(0) to chr (255) do if ¢ in lat then write(c); writeln;

writeln('Texcr comepXut OykBbI:');

lit:=m*(mrus-+mlat);

for ¢ := chr(0) to chr (255) do if c in lit then write(c);

writeln;

end.

IIpumep 6. 3aman TekcToBIA (DA, CONEPXAIMMA PYCCKUE M JaTHHCKME OYKBBHI, 4 TaKKe, BOSMOXHA.
cumponsl. TlepenucaTs ero B Apyroi ¢aiil, mepekoIupoBas pycckue GyKBbl B TATHHCKHE WM COUETAHHUS
OykB cregyioumm obpaszom:

Tabnuna nepexoxHPOBKH

a 0 B o hit e X 3 " i K 1 M H o
a b v g d e Sz z i j k 1 m n o
p ¢ T y o) X i Y I it b bl b 3 ]
r s t u f h c ch | sh | sch - y - [ ju
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i

S€TCS B COOTBETCTBHM C IOCTPOCHHOM Tabnuneit InitTab.

rusalf, latalf : string; i: byte; c: char;

salf:="abBrae3uiKIMHONPCTY DX B’
talf:="abvgdezijklmnoprstufhcye';

for ¢ = chr(0) to chr(255) do Tabcod[c] := c;
for i =1 to length(latalf) do  Tabcod[rusalf[i]] := latalf[i]

;dure CodeFile(var f,g : text);
r Ir: set of char; ¢: char;

L FNLU0 s 1A,

n le= [, 'og)s ), 0','9']; ( MHOXKeECTBO 0COBHIX CUMBOJIOB }
hile not eof(f) do

begin while not eoln(f) do
begin read(f,c);
if ¢ in Ir
then case ¢ of
'K write(g,'sz");
'v'": write(g,'ch');
"m'; write(g,'sh');
‘' write(g,'sch');
"B
'1o': write(g,'ju’);
‘g write(g,'ja');
end
else write (g, Tabcod[c])
end;
readln(f); writeln(g)
end

in InitTab; Assign(f, 'fcod.pas’); Assign(g, 'gcod.pas');

Reset(f); Rewrite(g);

writeln ("Hauanu o6pabotky daitios');
CodeFile(f,g);

writeln ('Konuwmu o6pabotky ¢aiinos');
Close (f); Close (g)

Honamue cucmemst, ee cmpyxmypa u @yuxyus. Budw cucmen.

orpamMmy, pemalollyio 3aiady, MOKHO OIHCATH CIEAYIOUIMM 00pa3oM:
am pcodfile;

Tabcod: array [char] of char; f, g : text;
enypa InitTab ¢opmupyer Tabuity TabCode, B koTopoii xaxoii }
(BE PYCCKOro anaBuTa CONOCTABMAETCS ogHa GyKBa NaTHHCKOIO )
cedure InitTab;

OBas CTPYKTYPa TEKCTOBOTO (ailila, a TaKKe BCE CUMBOJIE, He SB/ISIOMMECS DYCCKMME GyKBAMH, JOJKHbI
BCs. :
peLEH s 3TOM 3a0a4M COCTARUM TaGHLy nepexoauposku Tabcod, B KOTOPO# CONOCTABUM KaXI0# pyccKoM
| IaTHHCKMIT aKBUBATEHT. OcOOHIM 06pasoM nomkHel ofpaGarearses Gykser K'Y, 111" '111,'h','D", 10", ST,
COCTaBUM U3 3THX GYKB MHOXECTBO, KOTOpOe Halo 06pabarsiBars 0co6kM 06pazom. COOTBETCTBHE 3anaeTcs
Me C MOMOLUBIO OBYX CTPOK, COAEpXAIUX Komupyemble Oykeol (rusalf) u
He TEepeKOAMPOBOYHON TaGiMLbl MPOM3BOAMTCS npouenypoii InitTab. Iocne storo o6paortka daitta

3HaueHus komor (latalf).

CHCTEMOH [OHHMAIOT COBOKYIHOCTb B32MMOCBSI3aHHBIX M B3AMMOICHCTBYIOIIHX OGBEKTOB, MOTYUHEHHBIX
HHOW €MHOH LIeTH.
IOHATHE OCHOBBIBAETCS Ha ITOHATHSX MHOMKECTBO M OTHONIEHME, HO TOPA3I0 CIOXKHEE MOCTeHHX. Eciu
OTpUM HabOp LeTaleH, U3 KOTOPBIX MOXHO COBpaTh KOMITHIOTED, TO NMOKA OHH JEXAT HA' CTOJIE OTHEILHO
Ipyra, UX MOXHO DacCMaTpUBATH KaK KOHCYHOE MHOXecTBO jeraned. Eciu mbl GymeM cpaBHuBaTh ot
eX11y COOOM 110 KaKOMY-TO NMPH3HAKY, HAIPUMEP, 110 BECY HIIM CTOMMOCTH, TO 3TO YK€ MOXHO paccMaTpHBaTh
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KaK OIpeieNeHHOE OTHOLIEHHE Ha 3alaHHON mpeaMeTHOi obacTu. Ecim ke n3 aTHX jeTanei cobpars IeicCT]
KOMIIBIOTEP, TO 3TO yxe Oymer cucrema. Kaxmas gerais, B3anMONEHCTBYsS C APYTMMHM, BHECET CBOH BKJIall B
cucteMbl. CHCTEMa CaMa MOXET SBISTBCS YacThio APYroi Gonee C/I0XHOM CHCTEMBL.
Hanpumep, yXe pacCMOTpEHHbI HamMu KOMIIBIOTEp OYNET BXONMTbH KaK 4acThb B CHCTEMY, NPEICTaBAs
coBoit paboyee mecto nporpammucta. Kpome Hero, B pabouee MECTO MOIYT BXOIMTH, HANPHMED, NPHHTED.
rpa)OHOCTPONTEID, 3ByKOBas Kapra ¢ KOJIOHKAaMH U JPYIHe CHCTEMB.
CricreMa CUMTACTCS ONMUCAHHOI, €C/IH ONpEeleNIeHbl CTPYKTYpa CHCTEMBl M (DYHKLWS CHCTEMBI.
CrpykTypa M (hyHKUMOHUPOBAHME CHCTEMbl ONPEIEIISITCH TOCTABICHHBIMU Tepen Hei uemsmu. Leds
KOMIIbIOTEpA SIBISETCS aBTOMATH3ALMA BBITIOJIHEHHS ITOPUTMOB IPH IOMOLIM [POTpamM, a Uik pabouerd :
MPOrPaMMHCTa ~ HATIPUMED, BO3MOXHOCTb IIPOM3BECTH pACIEYarky W MEPECBUIKY Pe3y/IbTaroB, MOJIYICHS
TIPOrpPaMMHPOBAHHH, HH NP1 HabOpe TEKCTa B HEKOTOPOM PENAKTOpE, WM MpH pafoTe ¢ KaKo#H-TO 6a3oii n8
CTpYKTYpa CHCTEMBI — 3TO MHOXECTBO 3JIEMEHTOB, M3 KOTOPBIX COCTOMT CHCTEMd, H B3AMMOCBSI3H ( OTH i
MEX/y HHUMH. '
CrpyKTypa no3BoJiseT B HAMAIHOH opMe MOKa3aTh, U3 KAKKX 3/1EMEHTOB COCTOMT CHCTEMA M KaK 9TH 34¢
CBAI3aHBl APYT € ApyroM. st MpeicTasIeHus CTPYKTYPB CHCTEMBI MCIOIB3YIOT PA3IMHBIE CXEMBI, 10100E
KaK J[Ulsl MPEICTABICHUS CTPYKTYPB! MPOTPaMMbl MCITOIb3yIOT ONOK-cxembl. [UIs ONMHCAHMS CHCTEM Ha,
MAaTEMaTHYECKOM S3bIKE HCTONMb3yeTcss mostue rpada. OcHopateneMm Teopuu rpadoB seisercss Ditiep
1782). Ceituac Teopust rpadioB HCIIONb3YETCS NPAKTHYECKH BO BCEX 0ONACTAX HAYKW M MO3BOMSICT HATIANHO
BMECTE C TEM CTPOTO OTKCBHIBATH MHOTHE aGCTPAKTHBIE CTPYKTYPBI. -
Onpedenenue: rpadgpom G HaspBactcs Tapa muoxects (V, E), mie 'V — merycroe KoHeqHOe .\uA

27EMEHTOB U3 MHOXecTBa V, Ha3biBaeMbIX peOGpamu wiu ayramu rpada.
B TepmuHax reopuu rpadyoB IEMEHTHl CHCTEMBI IIPECTARNSIOT CO60# BepluMHbI rpada, a CBS3H MEXI]
ayru. JUIs HATISUTHOTO H300paXeHHsl CHCTEMBI TIOCPECTBOM rpagha HYXKHO TOYKAMH Ha TUIOCKOCTH 1306p#
37IEMEHTH], a JUHUIMM, CBA3BIBAIOIUMMH MeXOy cO00H HEKOTOphIE M3 THX TOUEK — CBA3M MEXIY HUMH.
PACTIONOXEHHE TOYEK HA TUIOCKOCTH 3HAYEHHs He uMeeT. Jyru Takke MOTyT ObITh OTPE3KAMH HIH HacTs
TO KPUBBIX, [NIABHOE, YTOObI OHH OJHO3HAYHO M MPABKIBHO OTPAaXAIH, KaKHe MEMEHThI C KAKMMH B3aUMOJie
MYHKIUS CHCTEMBI IPEICTABISIET COOOH OMMCAaHHE BCEX JOMYCTHMBIX IIPOLIECCOB, KOTOPBIC MOTYT HME
B JAHHOM cucTeme. MYHKUMH OMMUCHIBAIOT B MaTeMaTH4YeCKOH (hOpMe B BHJIEC YPaBHEHMH, CHCTEM YpaBHE
HepaseHCTB, MIHOTIa Takoe OMHMCaHKe U3-3a CJIOKHOCTH TIPOLECCOB HEBO3MOXHO B NojHOM 00bEMe. B a1
HEKOTOPBIMH JIETANsIMH MH(OPMALMK (YacThI0 MAPAMETPOB, 3afA0WIMX CHCTEMY) NPHUXOAUTCS NpeHes
HeobxomumMo ciiefnth, 4To0b OTOPOIUEHHBIN MapaMeTp He ObUT  CYIIECTBEHHBIM C TOYKH 3PEHHs ene
KOTOPBbIX CHCTEeMa CTPOHTCS.
JTio6as cucTeMa 06/amaeT BaKHBIM CBOHCTBOM: Lieroe, o6pa3oBaHHOE M3 MHOXECTBA B3aMMOCBS3A
B3aMMOJEHCTBYIOIMX JIEMEHTOB, 00/afaeT TeMM Ka4yeCTBAMH, KOTOpblE HE NPHCYLUM OTE/IBHBIM 4a
uenoro. TToaToMy CHCTeMy Helb3si pacCMaTpHBaTh KaK NPOCTYI0 CyMMY COCTaBIAIOLIMX €€ 3JIEMEHTOB.
B KaXObli MOMEHT BPEMEHH CHCTEMA HaXOMUTCS B KAKOM-TO COCTOSHMM, Ha3biBAEMOM TEKYLUUM.
COCTOSIHHE CHCTEMBI ofpefie/siercss HaGopoM 3HaYCHHI BceX cocramisionmx e napamerpoB. Cucrema Ha3
JETePMUHUPOBAHHOMN, eCTTH B 0G0 MOMEHT BPEMEHH MOXHO OJHO3HAYHO OIMPEAENHTD €€ COCTOAHHE B CIIE
MOMEHT BpeMeHH. MOXHO MpENCTaBUTh cefe Takue CHCTEeMbl, B KOTOPHIX HE3aBMCHMO OT TOrO, HACKOIb
orpesie/ieHbl COCTOSIHMSE M HACKOMBKO TOYHO 3aaHbl 3HAYEHHs [1apaMeTpOB, HEBO3MOXHO TOYHO Orpe;
" nocreayionye coctostHus. Takue CHCTEMBbl HA3bIBAIOTCS HeXeTePMHHHPOBAHHBIMH. ,
[To cnocofy B3auMONEHUCTBUS MeXay OO0 OTHENBHBIX YacTel (KOMMOHEHT) CHCTEMBbl AENATCS Ha HES
THUIOB.
ECTH KOMITOHEHTHI CHCTEMBI MOTYT paboTaTh ApYT 3 APYIOM CTPOTO IIOOYEPENHO, TO FTOBOPAT O MOC/IEN0BE i
cucteMe. EC/iH aKTHBHOCTH KOMIIOHEHT MOXET UMETh MECTO OJHOBPEMEHHO, TO TOBOPAT O MAPALIETbHO padas
cucteme. ECTH Takue CHCTEMBI MOCTPOEHBI M3 OTHEMBHBIX, YIANCHHBIX APYT OT IPYra B MPOCTPAHCTBE KOMIIO
rOBOPAT O pacrpefeneHHbIX CHCTEMAX.
Apxutektypa DBM MoXeT GbITh ONHCAaHA KaK paclipeiesicHHas cuctema. JpyruMu [pUMEpaMH CHCTEMs
ObITh KPYIHbIE MPOH3BOACTBEHHBIC, TPAHCTIOPTHBIE H HH(OPMALIMOHHKIE CUCTEMBI, CJIOKHBIC ATIEKTPOHHBIE YCTPY
HEPBHAS CHCTEMa, COJTHEYHAss CHCTeMa, OTOMHTEIbHAs CHCTEMA,
ABTOMATH3MPOBAHHbIE CHCTEMbI IPEICTABRNSIOT COO0H COBOKYIHOCTD YNpPaRISEMOro 06beKTa H aBTOMaTH ‘
YIPaBJISIOIUX YCTPOUCTB, Ijie 4acTh (PYHKIHIT YIpaBNeH s BRIIOIHAET yeloBek (omeparop). B Hei aBTOMal
YCTPOCTBA OCYINECTBISIOT cGop HH(OpMALKK ¢ 06beKTa yTpaBneHHs, ee nepenady, npeobpasoBaue H 00f
(hOpMHpOBaHHE YIPARIAIOMMX KOMAHM H HX BBIIONHEHHE Ha YIPABISEMOM 0GBEKTe, TO eCTh Te (YHKIHH,
Jerde BCero nopgawnTcs gopmanusauuy. YenoBeK-onepaTop ONpeaesseT LelH yIpaBieH!s 1 KOPPEKTHPYET
MpH W3MEHEHHH YCTIOBHH.
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MOTPAM NpPHMEp HpPOCTOi PaCipeIcICHHONH CHCTEMBI:
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l!b CaMblid CYLUECTBEHHbIN [apaMmerp - BpeMs, eCiii ero He YYECTb, TO HOTYYUTCH CHUCTEMA, JIMIIIEHHAS CMBIC/IA.
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