Jlekumus S. Jloruyeckue 0CHOBbI KOMIILIOTEPOB
5.1 Yro Takoe anredpa JOruKu?

AJiredpa JIOTMKH — 3TO MaTEMATUYECKUN anmnapar, ¢ IOMOLIbI0 KOTOPOTro
3aMHUCHIBAIOT, BBIUMCISIOT, VYOPOLIAIOT W MPeoOpa30OBbIBAIOT  JIOTUYECKHE
BBICKa3bIBAHUSI.

Coznmarenem anreOpbl JOTUKH SIBISIETCS KUBIINN B XIX Beke aHTIUHACKUIA
marematuk Jlxopmk Bynab, B decTh koTOporo sta anreOpa Ha3zBaHa OyieBOM
anreOpoi BRICKa3bIBAaHUH.

Jloruyeckoe BbICKa3pIBaHMe — OTO JI000O€ TOBECTBOBATEIILHOE
MPEAJIOKEHUE, B OTHOLIEHUH KOTOPOIO0 MOYKHO OJHO3HAYHO CKa3aTh, UCTUHHO
OHO WJIH JIOKHO.

Tak, HampuMmep, NpEeIIoKEHUE “6 — YEeTHOE YHUCIO~ CIEAYyET CUMUTaTh
BBICKa3bIBAHUEM, TAaK Kak OHO HCTHUHHOE. [Ipennoxenme “Pum — cronmna
@paHuuK’ TOXKE BBICKa3bIBAHUE, TAK KAK OHO JIOKHOE.

Pazymeercss, He  BCAKOE  NPEMIOKEHHUE  SIBISETCA  JIOTMYECKHAM
BBICKa3bIBAHUEM. BBICKa3bIBaHUSAMM HE SBISIOTCS, HANPHUMEDP, IMPEITI0KEHUS
“ydeHHMK JecaToro kiacca” u “mHdopMarnka — HUHTEpecHbIN npeamer”. [lepBoe
NpEeasioKeHHEe HUYEero He YTBEpKJaeT 00 YyYeHHKe, a BTOpPOE HCIOJIb3YEeT
CJIMILIKOM HEONpeeIEHHOE MOHATHE “UHTEpECHBIA mpeaMer . BompocutenbHbie
YU BOCKJIMIATENIbHBIE MPEIJIOKEHUS TaKKE HE SBIAIOTCS BBICKA3bIBAHUSIMM,
MOCKOJIbKY TOBOPUTH 00 UX NCTUHHOCTHU WM JOKHOCTH HE UMEET CMBICTA.

[Ipennoxenus tuma “B ropoxe A Oojiee MUIUTMOHA >XKUTeNen’, “y HeEro
rojayObie Tyia3a” HE SBIAIOTCS BBICKAa3bIBAHUSMHU, TaK KakK AJI BBISICHEHHUS HUX
VMCTUHHOCTH WJIM JIO)KHOCTH HY>KHBI JIONOJIHUTEJIBHBIE CBEIEHUSA: O KaKOM
KOHKPETHO TOpPOJE WJIM YEJIOBEKE MJET peub. Takue MpeajioKeHUs] Ha3bIBAKOTCS
BBICKa3bIBaTEJIbHBIMU (hOpMaMHU.

Breicka3piBaTeqbHast (popMa — STO MOBECTBOBATEIBHOE MPEMJIOKEHHUE,
KOTOpOE€ MpsIMO WJIM KOCBEHHO COJEPXKHUT XOTA Obl OJHY MEPEMEHHYI0 U
CTAHOBHUTCSl BBICKa3bIBAHUEM, KOTJa BCE IIEPEMEHHBIE 3aMEIIAIOTCS CBOMMU
3HAYEHUSIMHU.

Anre0Opa JOTMKH paccMaTpuBaeT JI000€ BHICKA3bIBAHUE TOJIBKO C OJIHOM
TOYKH 3pPEHUSI — SIBISETCS JU OHO HCTUHHBIM WM JIOKHBIM. 3aMETUM, 4YTO
3a4acTyl0 TPYAHO YCTaHOBUTh HMCTHHHOCTH BBICKa3bIBaHMs. Tak, Hampumep,
BBICKa3bIBaHUE “TUIOIIAJb NOBEPXHOCTH MHAMICKOro oxeaHa paBHa 75 MIIH KB.
KM~ B OJHOW CUTyallMH MOYKHO IOCUHUTATh JIO)KHBIM, a B APYrOl — HUCTHUHHBIM.
JIO)KHBIM — Tak KaK YKa3aHHO€ 3HAYE€HUWE HETOYHOE M BOOOIIE HE SIBIIAETCA
MOCTOSIHHBIM. VICTHHHBIM — €CIM  paccMaTpuBaTh €ro Kak HEKOTOpOe
npuOIMKEHUE, MPUEMIIEMOE Ha MPAKTHKE.

YnorpebnsieMble B OOBIYHOM peur CJIOBa W ClOBOcodeTaHus ''He”, “m”,
“mm”, “eCiit... , TO”, “TOraa M TOJbKO TOIAA” U JPYyrue MO3BOJISIOT U3 YKE
3aIaHHBIX BBICKA3bIBAHUN CTPOWUTH HOBBIE BBICKA3bIBaHMUSA. Takue cCjoBa H
CJIOBOCOYETAHUS HA3bIBAIOTCS JJOTHYECKUMM CBA3KAMM.



BrickasbiBanus, oOpa30BaHHBIE W3 JIPYTUX BBHICKA3bIBAHWN C IMOMOIIBIO
JIOTUYECKUX CBSI30K, HA3bIBAKOTCA COCTABHBIMM. BBICKa3bIBaHUs, HE SBJISIOIINECS
COCTaBHBIMH, HA3bIBAOTCS 3JIEMEHTAPHBIMH.

Tak, Hampumep, U3 BJIEMEHTAPHBIX BbICKa3biBaHuil “IleTpoB — Bpau”,
“IIeTpoB — MIAXMATUCT TMPHU MOMOIIM CBSI3KU “H” MOXKHO MOJIyYUTh COCTABHOE
BbICKa3bIBaHuE “IleTpoB — Bpay M MIaXMaTUCT , MOHMMaeMoe Kak “TlerpoB —
Bpay, XOPOILIO UTPAIOLINN B IIIAXMaThl .

[Tpn momouwm CBA3KK “WiM’” U3 3TUX K€ BBICKA3bIBAHUN MOKHO IMOJIYYHTh
COCTaBHOE BbICKa3biBaHWe “IleTpoB — Bpau WM IIAXMATUCT , TOHUMAEMOE B
anrebpe noruku kak “IleTpoB MM Bpay, WM IIAXMAaTHUCT, MJIM M Bpady H
IaXMAaTUCT OJJHOBPEMEHHO .

NCcTUHHOCTh WJIM JIOKHOCTH TMOJYYa€MbIX TaKhUM OOpa30M COCTAaBHBIX
BBICKA3bIBAHUM 3aBUCUT OT MCTUHHOCTA WM JIO)KHOCTH 3JEMEHTAPHBIX
BBICKa3bIBAHUI.

Uto0bI 00paiaTbest K JOTMYECKUM BBICKA3bIBAHUSIM, UM Ha3HAYalOT UMEHA.
ITycth uepe3 A o003HaYeHO BbICKa3biBaHUE ‘“TUMyp MoeneT JeTOM Ha Mope”, a
yepe3 B — BoIicka3piBaHue “Tumyp neTom oTnpaButcs B ropbl” . Torma cocraBHOE
BbICKa3biBaHUE ‘“THUMyp J€TOM MOOBIBAET U HA MOpE, U B ropax’ MOKHO KpPaTKO
3anucaTth kak A m B. 3nech “m” — noruueckas cBs3ka, A, B — Jjorudeckue
MEPEMEHHbBIC, KOTOPhIE MOTYT NMPUHUMATh TOJBKO JBa 3HAYECHHUS — “HMCTHHA”
WX “J103Kb”, 0003HaYaeMbIe, COOTBETCTBEHHO, “1” “0”

Kaxpmas noruueckas CBsA3Ka pacCMaTpUBAaEeTCs Kak omepanus Haj
JIOTUYECKUMHU BBICKA3bIBAHUSIMU U UMEET CBOE Ha3BaHUE U 0003HAUCHUE:

1. Onepauusi, BbIpakaemasi CJIOBOM “He”, HA3bIBACTCSd OTPUIAHHEM U
o0o03HaYaeTCs YepTOl HaJl BhICKa3bIBAaHWEM (HJIM 3HAKOM 11T ). BeiCka3piBaHue A
HWCTUHHO, KOTJIa A JI0XKHO, W JIO)KHO, Korga A wuctuHHO. [Ipumep. “Jlyna —
crytHEK 3emin” (A); “JlyHa — He cryTHUK 3emun” (4).

2. Onepaius, BeIpakaeMasi CBSI3KOM “M”, Ha3bIBACTCS KOHbIOHKIIUEH (J1aT.
conjunctio — coeIuHeHHeE) WK JOTHYECKHM YMHOKeHHEM U 0003Ha4YaeTrcs
TO4KO# "*" (MOXeT Takxke obo3HayaThes 3Hakamu Il nnu &). BeickasbiBaHue
A°B HCTHHHO TOTJIa ¥ TOJBKO TOT/a, KOT/1a 00a BbICKa3biBaHUsI A U B HCTUHHBI.

Hamnpumep, Bbicka3zbiBanue “10 nmenutcs Ha 2 U 5 Gonbiie 3” UCTUHHO, a
BeICKa3biBaHu ‘10 menurcsa Ha 2 U 5 He Oosbiie 37, “10 He menurca Ha 2 U 5
oobiie 37,10 He genurcest Ha 2 U 5 He OoJiblie 37 T0KHEL

3. Omnepamusi, BblpaxkaeMas CBA3KOW “mam” (B HEpa3IeIUuTEIbHOM,
HEUCKJIIOYAIONIEM CMBICIIE 3TOTO CJI0OBa), Ha3bIBaeTCs AUIbIOHKOMEH (J1aT.
disjunctio — pa3neseHue) WM JOTUYECKUM CIOKEHHMEM U 0003Ha4YaeTcs
3HAKOM V (MJIM TUIKCOM). BrickaspiBanue A v B 10HO TOrga v TOJIBKO TOT/A,
Korna oba BoickasbiBaHuss A u B noxuel. Hanpumep, Bbicka3zbiBaHHE
“l10 He npemurcd Ha 2 wikM S5 He Oonbmie 37 JOXKHO, a BBICKA3bIBAHUS
“10 menutcsa Ha 2 M 5 6oabmie 37,10 genures Ha 2 wian S He Ooibiie 37, “10
HE IeIUTCd Ha 2 Win 5 Ooubiie 3 UCTUHHEL.

4. Onepanusi, BbIpakaemas CBSI3KaMH “‘eCJId ..., TO, “U3 ... cjaeayer’, “...
BJI€YeT ... , HAa3bIBACTCA HUMILIMKAanue (yiar. implico — TecHO CBAA3aHbI) U



o0o3HavaeTcsd 3HakoM ®. Bricka3piBanne A ® B 10)XHO TOorma W TOJBLKO TOTAA,
Korja A MCTUHHO, a B — 5noxHoO.

Kakum sxe 00pa3oM UMIUIMKALMS CBSI3bIBA€T JIBa AJIEMEHTapHBIX
BbICKa3biBaHUA? [lokaxkemM 95TO Ha TMpUMEPE BBICKA3bIBAHWW: “‘AHHBIN
YETBIPEXYTOJBHUK — KBagpaT (A) U “OKOJO JaHHOTO 4YeTHIPEXYTOJIbHUKA
MOXKHO OnucaTh OKpY>KHOCTh” (B). PaccMoTpum coctaBHOe BbhicKa3biBaHue A ®
B, noHnmaemoe kak “‘eciii JaHHBIA YETBIPEXYTOJIBHUK KBAApaT, TO OKOJO HETrO
MO>KHO OIMCATh OKPYXHOCTh . ECTh Tpu BapuaHTa, KOrja BeICKa3biBaHne A ®B
VCTUHHO:

* A UCTMHHO U B UCTMHHO, TO €CTh JAHHBIN YETHIPEXYTOJBHUK KBAAPAT, U
OKOJIO HETO MOKHO OMHUCAaTh OKPYKHOCTb;

* A 710)XHO U B UCTMHHO, TO €CTh JaHHBIA YETHIPEXYTOJbHUK HE SIBISETCA
KBaJpaToM, HO OKOJIO HEro MOXHO OIKMCAaTh OKPY>KHOCThb (pazyMeercs, 3TO
CIIPaBEIUBO HE ISl BCSKOTO YEThIPEXYTOJIbHUKA);

* A n0HO U B JOXHO, TO €CTh JTaHHBIN YEeThIPEXYTOJBbHUK HE SIBIISETCA
KBaJpaToM, 17} OKOJIO HETO HEJIb35 OIMUCaTh OKPY>KHOCTb.
Jlo)keH TONBKO OAWH BapvaHT: A HCTMHHO U B J0XHO, TO €CTh JaHHBIN
YETBIPEXYTOJBHUK SIBISETCS KBaApaTOM, HO OKOJO HEro HEb3s OIUCATh
OKPY>KHOCTb.

B o00buHOM peun cBs3Ka “€cJaM .., TO” OMNHUCHIBACT MPUUYUHHO-
CJIEICTBEHHYIO CBSI3b MEKIYy BbICKa3blBaHUsIMH. HO B JIOrMUecKUX omneparusix
CMBICII BBICKa3bIBAHMI HE Yy4UThIBaeTcs. PaccMmarpuBaeTrcsi TOJIBKO —UX
VMCTUHHOCTB WJIM JIOKHOCTB. [I03TOMY HEe Hano cMymiaThes “OECCMBICIIEHHOCTHIO
MMIUTMKAIN, 00pa30BaHHBIX BHICKA3bIBAHUSIMH, COBEPIICHHO HE CBA3AHHBIMU IO
coaepxkanuto. Hanpumep, takumu: “ecnu npesuaeHt CIIIA — nemokpart, To B

Adpuke BomsaTcs xkupadsl’,‘ecnu apO0y3 — sAroga, T0 B OCH30KOJIOHKE €CTh
OeH3uH".

5. Omnepanus, BbIpaxkaeMas CBA3KaMH “Toraa M TOJBKO ToOrma”,
"Heo0OX0AUMO H JA0CTATOYHO”, “... PaBHOCWIBHO ..”, Ha3bIBACTCSA

SKBHUBAJICHIHEH 1IN ABOMHONW MMILITMKALMEN 1 0003HAYaeTCd 3HAKOM « WA
~. Bricka3ssiBaHue A « B ucTMHHO TOrZa ¥ TOJILKO TOrja, Korjaa 3HaueHus A u B
coBnagatoT. Hanpumep, BoicKka3biBaHud ‘24 nenutca Ha 6 Toraa M TOJIBKO TOT/A,
korna 24 nmenutcs Ha 37, “23 nmenuTcs Ha 6 TOrma M TOJBKO TOraa, korma 23
JIeIUTCS Ha 3”7 WCTHUHHBI, a BBICKA3bIBaHUA ‘24 neluTca Ha 6 TOrga U TOJIBKO
toraa, korna 24 ngemmrces Ha 57, “21 gemmTcs Ha 6 TOrma M TOJILKO TOTAA, KOTJaa
21 nenutcs Ha 37 JOXKHBL.

BrickassiBanus A u B, oOpa3yromue coctaBHOE BbICKaszbiBaHUE A « B,
MOTYT OBITh COBEPIIICHHO HE CBSI3aHBI MO COJIEPKAHUI0, HAIPUMED: “‘TpU OOJIbIIE
nByx” (A), “nuHrBuHbl XuUBYT B AHTapktune” (B). Orpunanusmu 3TUX
BBICKA3bIBAHUI SIBISIIOTCS BBICKA3bIBaHUSA “‘Tpu He Oosbime 1aByx” (A),
“MUHTBUHBI HE KUBYT B AHTapkTrae” (B ). OOpa3soBaHHbIE U3 BHICKA3bIBAHUH A,
B cocraBuble Bricka3piBanusa A«B U A « B HMCTMHHBI, a BHICKAa3bIBaHUSI A« B |
A «B — 10XHBL

Ntak, HaMuU pacCMOTPEHbI MATh JIOTHYECKUX OIEpalui: OTpUIlaHuE,
KOHBIOHKIIHSA, TU3BIOHKINS, UMIIJINKAIAS ¥ SKBUBAJICHIIHS.



VIMIUIMKAIMIO MOKHO BBIPA3UTh YEPE3 AU3BIOHKIUIO U OTPHLIAHHE:
A®B= AvB.

9KBI/IBaJ'ICHHI/II-O MOKHO BbIPa3uTb YCpPC3 OTPHLUAHHUEC, AUIBIOHKIOHUIO U
KOHBIOHKIHIO:

A«B=(AvB)*(BVA).

Takum oOpaszom, omepanuid OTPUIAHUS, MU3IBIOHKIIMN W KOHBIOHKITUU
J0CTaTOYHO, YTOOBI OMUCHIBATH U 00pabaTHIBATh JIOTHUECKHE BBICKA3BIBAHMUS.

[Topsimok  BBIMTOTHEHUS JIOTUYECKUX OMEpAMA  3aJaeTCs  KPYTIBIMHU
ckoOkamu. Ho mist ymeHbIIeHHS 4uciaa CKOOOK JTOTOBOPWIIMCH CYUTATh, UTO
CHavaja BBITIOJIHSAETCS orepaius oTpuuanus (“He”), 3areM KOHBIOHKIMS (“u’),
MOCJI€ KOHBIOHKIIMM — JU3BIOHKIMA (“WIK”) U B TOCIEIHIOI OYepelh —
UMIUTUKALIHS.

5.2. Yrto Takoe moruueckas gpopmyia’?

C noOMOIIBIO JIOTUYECKUX NEPEMEHHBIX U CUMBOJIOB JIOTUYECKUX ONEpanui
11000€ BBICKA3bIBAHHE MOXHO (pOpMasin30BaTh, TO €CTh 3aMEHUTH JIOTMUECKOM
bopmyoit.

Omnpenenenue Jorudeckoi popmyibi:

1. Besakas jgornyeckasi nepeMeHHass U cumMBoJibl "uctuHa' ("1") m
"noxp" ("0") - popmyJnl.

2. Ecau A u B— dopmyasl, To A, (A *B), (AvB),(A®B), (4 «B)—
bopmynbl.

3. Hukakux apyrux ¢gopmyJi B ajiredpe JJOTMKHU HeT.

B n. 1 onpenenensl aneMeHTapHble (QOpMyIbl; B M. 2 JaHbl MpaBuiia
0o0pa3oBaHus U3 JHOOBIX TaHHBIX (HOPMYJT HOBBIX (DOPMYII.

B kauecTBe nmpumepa paccCMOTpPUM BbICKa3bIBaHUE "€CH S KYIUTIO SA0JOKH
Wi aOpUKOChI, TO NPUTOTOBIIO (PYKTOBBIA mHUpOr". ITO BBICKA3bIBAHUE
dbopmanuzyercs B Bujae (A v B) ® C; rtakas xe ¢opmysia COOTBETCTBYET
BBICKa3bIBaHUIO "ecnu Mropb 3HaeT aHMIMMCKUN WM SIHOHCKUM $3BIK, TO OH
MOJIYYUT MECTO MEPEBOAUMKA" .

Kak moxaspiBaer anamus ¢opmynsl (A v B) ® C, npu onpenenéHHbIX
coueTaHuAX 3HaueHUl nepemeHHbIX A, B m C oHa mnpuHHMMaer 3HaYeHUE
"HeTHHA", a IPU HEKOTOPBIX IPYTHX COUYETAHUSAX - 3HaUeHHE "J10xkKb" (pazdepure
CaMOCTOSITENIbHO 3TH citydaun). Takue popMysibl Ha3bIBAIOTCS BBIMOIHUMbBIMHU.

HexoTtopbie ¢Gopmynibl TPUHUMAIOT 3HA4YeHHE "MCTHHA" TpU JTHOOBIX
3HAUYEHUSX MCTHUHHOCTUM BXOJSIIMX B HHUX I[E€pEMEHHBbIX. TakoBoil Oyer,
Harmpumep, ¢opMmyna A VA, COOTBETCTBYIONIAS BBICKAa3bIBAHUIO "DTOT
TPEYTOJIbHUK MPSIMOYTOJIBHBIM WM KOCOYTOJBHBIN". DTa (QopMysa UCTUHHA U
TOrAa, KOTJIa TPEYTOJbHUK MPSMOYTOJbHBIA, U TOTNA, KOTJa TPEYTrOJbHUK HE
npsiMOyroJibHbIM. Takue ¢GOpMysbl Ha3bIBAIOTCS TOXKJIECTBEHHO HCTHHHBIMU



dbopMynaMy WM TaBTOJOTUSAMHU. BbICKa3bIBaHUS, KOTOpBIE (OpMaIU3yIOTCA
TaBTOJIOTUSIMU, HAa3bIBAIOTCS JIOTUYECKH UCTUHHBIMU BBICKA3bIBAHUSIMHU.

B kauectBe apyroro nmpuMepa paccMOTpuM (Gopmyity A ¢ A, KOTOPOi
COOTBETCTBYET, HampuMmep, BbicKa3zbiBaHue "KaTs camas BbICOKasl JI€BOYKa B
KJlacce, ¥ B Kjacce ecTh AeBOYKkM Bhiie Karu". OdeBuaHO, 4TO 3Ta hopmyla
JIO’KHA, TaK Kak 1100 A, 1100 00s13aTeabHO JI0KHO. Takue popMyIibl Ha3bIBAIOTCS
TOIECTBEHHO JIOKHBIMH (POpMYyJIaMU WM TPOTUBOpeUMsiMU. BbICKa3bpiBaHUS,
KOTOpBIE (pOpMANU3YIOTCS MPOTHUBOPEUUSIMH, HA3BIBAIOTCS JIOTUUECKU JIOKHBIMU
BBICKA3bIBAHUSIMU.

Ecnu nBe ¢opmynsl A u B "onHoBpeMeHHO", TO €CTh MPU OJAMHAKOBBIX
Habopax 3HAUYEHUN BXOIALIMX B HHUX IMEPEMEHHBIX, MPUHUMAIOT OJWHAKOBBIC
3HAYEHHUS, TO OHU Ha3bIBAKOTCS PABHOCHIIBHBIMU.

PaBHOCUIBHOCTB ABYX (OopMys anredOpbl JJOTUKH 0003HAYAETCS] CUMBOJIOM
"=" wm cumBosioM '"e€". 3ameHa ¢Gopmysbl Jpyroud, el PaBHOCUILHOM,
Ha3bIBAETCS PABHOCUIIBLHBIM NMPE0Opa30oBaHUEM JAHHON (DOPMYJIBI.

5.3. Kakas cBsi3p MeXK1y aJire0poit JIOTUKH U IBOMYHBIM KOJAUPOBaHUEM?

MatemaTnueckuid anmapar aareOpbl JJOTUKA O4YE€Hb YAOOEH AJI ONUCaHMS
TOr0o, Kak (PYHKUMOHMPYIOT almapaTHble CpPEJCTBA KOMIIBIOTEpA, IOCKOJbKY
OCHOBHOM CHCTEMOM CUMCIICHUS B KOMIIBIOTEPE SIBISAETCS ABOWYHAs, B KOTOPOU
ucnonb3yroTcs udpst 1 1 0, a 3HAYSHH TOTUYECKHUX MTePEMEHHBIX ToXke nBa: "1"
u "OH'

W3 aToro cienyer ABa BBIBOJA:

l. ogHM W Te K€ YCTpPOMCTBAa KOMIIBIOTEPA MOTYT IMPUMEHSTHCS JIA
0o0paOOTKM W XpaHEHUs KaK YHMCIOBOW HWH(OpPMAlUU, MPEICTAaBICHHOW B
JBOMYHON CHCTEME CUUCIICHMS, TAK U JIOTHYECKUX IIEPEMEHHBIX;

2. Ha JTane KOHCTPYHMPOBAHMSI aIlllapaTHBIX CPEACTB ajureOpa JIOTUKU
MO3BOJIIET 3HAUUTENBHO YIPOCTUTH JIOTMUECKHE (PYHKIMH, OIUCBHIBAIOIINE
(YHKIIMOHUPOBAHUE CXEM KOMIIBIOTEpA, U, CJIEJOBATEIbHO, YMEHBUIUTh YHCIIO
AJIIEMEHTAPHBIX JIOTHYECKUX DJIEMEHTOB, U3 JIECATKOB THICAY KOTOPBIX COCTOST
OCHOBHBIE y3JIbl KOMIIBIOTEPA.

5.4. B kakoMm BHJI€ 3alIUCBHIBAIOTCS B MaMSATU KOMIIBIOTEpAa U B PErHCTpax
MpOIECCOopPa TAaHHBIE U KOMAH/IbI?

Jlanabpile ¥ KOMaHAbl  TPEACTABISIIOTCS B BUAE  JIBOMYHBIX
IIOCJIEA0BATEIBLHOCTEN PA3JINYHOM CTPYKTYPHI U IJTUHBI.

CymiecTByIOT pas3iudHbie (U3UYECKUE CIIOCOOBI KOJIWPOBAHUS JTBOUYHOM
uH(poOpMaIlMK, HO Yallle BCEro €AMHHIA KOaupyercs Oojiee BBICOKUM YPOBHEM
HaIPsDKEHMS, YeM HOJIb (MM Ha000pOoT), HaIpuMep:
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Pucynok 5.1 - IlpencraBinenue JOBOMYHOIO KOAA B KOMIIBIOTEPE C
IOMOILBIO ITPSMOYTOJIBHBIX UMITYJIBCOB.

5.5. Uto Takoe JIOTHYECKU 3JIEMEHT KOMITbIOTEpA?

Jlornyeckui 3J1EMEHT KOMIIBIOTEPA — ATO YaCTh AIEKTPOHHOMN JOTUYECKOU
CXEMBbI, KOTOpast pealn3yeT dJIEMEHTAPHYIO JIOTHUYECKYIO (PYHKIIHUIO.

JlornueckuMH 3JIEMEHTAMH KOMIIBIOTEPOB SIBIISIFOTCS 3JIEKTPOHHBIE CXEMBI
N, WJIN, HE, U-HE, WJIN-HE u npyrue (Ha3blBaeMbl€ TaK)K€ BEHTUJISIMU), a
TaKXe TPUITED.

C moMompl0 93TUX CXeM MOXHO peaqn30BaTh JOOYIO0 JIOTHYECKYIO
(GYHKIUIO, OMMCHIBAIOIIYIO pa0OTy yCTPOMCTB KOMIbIOTEpa. OOBIYHO Y BEHTUIICH
OBIBACT OT JBYX J0 BOCbMH BXOJIOB M OJMH HJIM JBA BBIXO/A.

UToOBI IpeICTaBUTh JBA JIOTHUECKUX COCTOSTHUS — “1”° 1 “0” B BEHTWIISIX,
COOTBETCTBYIOIIIME MM BXOJHBIE M BBIXOJHBIE CUTHAJbl MMEIOT OJMH W3 JIBYX
YCTaHOBJICHHBIX YPOBHEHN HamnpshkeHus. Hanpumep, +5 BoabT u 0 BOJIBT.

Bricokuii ypoBeHb OOBIYHO COOTBETCTBYET 3HaueHuro “nctuHa’ (“17), a
HU3KUM — 3HA4YCHHIO “T0XKB " (“07).

Kaxnplii jorudeckuil »3JeMEeHT HMMEET CBOE YCIOBHOE OOO3HAauYeHUE,
KOTOpPOE BBIPAXKAET €ro JIOTUYECKYI0 (DYHKIIMIO, HO HE YKa3bIBaeT Ha TO, Kakas
MMEHHO DJICKTPOHHAasi CX€Ma B HEM peajlu3oBaHa. OJTO YOPOIAET 3alucCh M
MMOHUMAHUE CJIOKHBIX JIOTHYECKUX CXEM.

PaGoTy mormueckmx SJIE€MEHTOB OMNHUCHIBAIOT C TIOMOIIBI0  TaOIHUIT
UCTUHHOCTH.

Tabnuiia UICTUHHOCTH ATO TAOJMYHOE MPEACTABICHUE JIOTUYECKON CXEMBI
(omepainuu), B KOTOPOM MEPEUYHUCICHbI BCE BO3MOXXHBIE COYETAHUSI 3HAYEHUU
MCTUHHOCTH BXOJIHBIX CUTHAJIOB (OMEpPAH/IOB) BMECTE CO 3HAYEHUEM MCTUHHOCTH
BBIXOJTHOTO CUTHAJIA (pe3yJibTaTa Omnepalun) Ik KaXKI0ro U3 3TUX COUETAHUU.

5.6. Uto Takoe cxemsl 1, UJIU, HE, U-HE, NJIN-HE?

Cxema U. Cxema U peanuzyeT KOHBIOHKITUIO JBYX WIIN 00OJI€€ JTOTUIECKUX
3HaueHUil. YCloBHOE 0003HAaUYE€HHE Ha CTPYKTYPHBIX cxemax cxembl M ¢ aByms
BXOJlaMU MPEACTaBIEHO Ha pucyHke 5.1. Tabnuua uctuHHOCTH — B Tabnuue S.1.

Pucynok 5.2 — Cxema U



TabOmura 5.1- TabOmuia UICTHHHOCTH

X y X&y
0 0 0
0 1 0
1 0 0
1 1 1

Eannuna Ha Bbixone cxembl M OyaeT Torna M TOJBKO TOTrAa, KOrja Ha
BCex Bxojax OyayT enuHuubl. Korna xoTst 061 Ha OJTHOM BXoj€ OyAeT HOJIb, HA
BBIXOJIE Takke OyneT Hoyb. CBsI3b MEXK/Y BBIXOJOM Z 3TOM CXEMbl U BXOAaMH X U
Y ONMUCHIBAETCS COOTHOIIeHuEeM: z = x&Yy (uurtaercs Kak "x u y").

Onepainysi KOHBIOHKIIMM HAa (PYHKIMOHAJIBHBIX CXeMax 0003HayaeTcs
3HaKOM “‘&” (uuTaeTcs Kak "aMIiepciHA'"), SBISIOMIMMCS COKPAIIEHHON 3aMiChIO
aHTJIMKCKOro ciioBa and.

Cxema MWJIN. Cxema WJIN peanusyeT AM3IBIOHKIMIO JBYX WJIH OoJjiee
norudeckux 3HadyeHuil. Korma xotss Ob Ha ogHoM Bxozae cxembl MJIM Oyner
eANHUIA, HA €€ BRIXOJE TakKe OyAeT eAWHHIlA. YCIOBHOE 0003HAYCHUE CXEMBI
WNJIN npencrasieHo Ha pucyHke 5.3. CBsI3b MEXIYy BBIXOJOM Z 3TOH CXEMBI U
BXOJlaMU X W Y ONMUCHIBAETCS COOTHOLIEHUEM: Z = x V y (uuTaercs Kak "X wimn
y"). Tabnuia HCTUHHOCTH — B Ta0J. 5.2.

&

Pucynok 5.3 - Cxema NJIN

Tadonuma 5.2- Tadbmuna uctuaaoct g cxemsl UJIA

XVy
0

— OO
—_ O = | O«

1
1
1

Cxema HE. Cxema HE (uHBEpTOp) peanusyeT onepauuio OTPULIAHUS.
CBsi3b MEXJAy BXOJOM X OTOH CXEeMbl M BBIXOJOM Z MOXKHO 3alucaTh
COOTHONIEHHWEM Z = x, IIe x yuTaeTcsa kak "He X" wiu "unBepcus X". Eciu Ha
Bxoje cxeMnl 0, To Ha Beixoze 1. Korma Ha Bxone 1, Ha Beixoge 0. YciaoBHOe
o003HaUeHWE HHBEpPTOpa — Ha pPHUCYHKe 5.4, a Tabnuila UCTUHHOCTH — B
Tabmauie 5.3.



Lﬂl

Puc. 5.4 — Cxema HE

Tab6mauna 5.3 — Tabmumna nctuaaoctu cxembl HE

X

S|

Cxema U-HE. Cxema U-HE cocrout u3 snementa U u mHBepTOopa u
OCYLIECTBJISIET OoTpullaHue pesynbrara cxembl M. CBsi3b MEXIy BBIXOJOM Z U

BXOJaMHU X M Y CXEMBbI 3allMCBIBAIOT CIICAYIOIIHUM 06pa30M: =¥, roge =¥

YUTACTCS KaK "MHBEPCUA X U Y.
YcnoBHoe o6o3naueHue cxembl M-HE mnpencrtaBieHo Ha pucyHke 5.5.

Taomnuna uctuaaoctu cxemol UI-HE — B Ta0mune 5.4.

&

Puc. 5.5 — Cxema U-HE.

Tadomuma 5.4 — Tadbnumna ucruaaoctu cxemol U-HE

¥

X
0
0
1
1

— OO

1
1
1
0

Cxema WJIMN - HE . Cxema UJINU-HE coctoutr u3 snementa UJIN u
MHBEPTOpPA U OCYILIECTBIISIET OTpUllaHue pe3ysbrata cxeMbl WJIN. Cs3bp Mexay

BBIXOJIOM Z Y BXOJJAMHU X M Y CXEMbI 3alIUCHIBAIOT CIEAYIOIIUM 00pa3oM: z =x- ¥



, TIe =-~-¥, YuTaeTcs Kak "WHBepcusd X wid y". YcinoBHOe 0003HAYEHHE CXEMBbI
NJIN-HE npexacTtaBieHo HA pUCYHKE. 5.6.
Tabmuma nctuanoctu cxemsl UJIM-HE — B Tabm. 5.5.

Pucynok 5.6 - Cxema WJIN-HE

Tabmnura 5.5- Tadmuna nctuaaoctu cxemel MJINM-HE

=3

"

OO ||~ K

X
0
0
1
1

— OO

5.7. Yrto Takoe Tpurrep?

Tpurrep — 3TO 3J€KTPOHHAS CXE€Ma, IIMPOKO MPUMEHsAEMasi B PETHCTPax
KOMITbIOTEPA ISl HAAEKHOIO 3allOMHUHAHUS OJHOIO pas3psiia JABOMYHOIO KOJA.
Tpurrep numeer 1Ba yCTOMYMBBIX COCTOSIHHS, OAHO W3 KOTOPBIX COOTBETCTBYET
JBOMYHOW €UHULIE, a IPYrO€ — JABOMYHOMY HYJIIO.

TepMuH TpUrrep MpOUCXOJIUT OT aHIVIMMCKOTO CJoBa trigger — 3amgnKa,
CIIyCKOBOM Kprouok. /(s 0603HaueHHsI ATOM CXeMbl B aHTJIMMCKOM SI3bIKE Yallle
ynotpebnsercs tepmun flip-flop, 4To B mepeBoae o3HavaeT ‘“xjomaHbe”. ITO
3BYKOIOAPAXKATENBHOE Ha3BaHUE DJIIEKTPOHHOM CXEMbl YKa3blBA€T Ha €€
CIIOCOOHOCTh MOYTH MTHOBEHHO MepexoiuTh (“mepedpachiBaTbesi’’) U3 OJIHOTO
AIEKTPUUECKOTO COCTOSHUS B IPYro€ U HA00OPOT.

Camblii pacnpOCTpaHEHHBIN TUI TPUITEPAa — TaK Ha3bIBaeMblii RS-Tpurrep
(S m R, cOOTBETCTBEHHO, OT AHTJIMICKUX Se€t — yCTaHOBKa, U reset — cOpoc).
YcnoBHOE 0003HaUECHNE TPUTTEpPAa — HA pUCYHKE 5.7.

SE T 0l
5 . 0%

Pucynok 5.7 — YcinoBHoe n300pakeHuE TpUIrepa



OH uMeeT Ba CUMMETPUYHBIX BX0Ja S U R U J1Ba CUMMETPUYHBIX BbIXOJ1a
Q u @, mpuyeM BBHIXOJHOM cHurHaa Q SBISETCS JOTMYECKMM OTPHUIIAHHEM
curHaia ..

Ha xaxxnpiit u3 1Byx BX0/10B S 1 R MOTyT mojaBaThbCsi BXOJHBIE CUTHAIIBI B

BH/JI€ KPAaTKOBPEMEHHBIX UMITYJIBCOB ( _|T|_).

Hanuuue umiynbsca Ha BXoJie OyJaeM CUMTaTh €AMHUIICH, a €T0 OTCYTCTBHE
— HYJIEM.

Ha pucynke 5.8 mokaszaHa peanuzalus TpUITE€pa C MOMOIIbIO BEHTHJIEH
NJIN-HE. CootBeTcTBYIOIIas TaOIMIIa UCTUHHOCTH NpUBEIcHA B TabuIe 5.6.

5—m1

()

1 "5

R— ™

Pucynok 5.8 — Peanu3aius tpurrepa ¢ nomoisto Bentwiein MJIN-HE

Ta6nuna 5.6 — Tabnuia ICTUHHOCTU JJIsl TPUTTEpa

SIR| Q| @

0 | 0 | 3ampenieHo

0 1 1 0

1 0 0 1

1 1 XpaHECHUE
outa

[Ipoananu3upyeM BO3MOXKHbIE KOMOMHAIIMM 3HA4Y€HU BXOJ0B R m S
TpUTTEpa, UCTIOIB3Ys ero cxemy u Tadsmiy uctuHHocTH cxembl MJIN-HE (Tabm.
5.5).

1. Ecnu Ha Bxoabl Tpurrepa noaath S=“17, R=“0", To (He3aBUCUMO OT
cocTtosiHUs) Ha BbixoAe Q BepxHero BeHTwis mnossutcs “0”. Ilocime 3toro Ha

BXOJIaX HWKHETO BEHTHII OoKaxercs R=“0", Q=“0" u BLIX0J G CTAHET PaBHBLIM
“1”.

2. Touno Tax e npu nogade “0” Ha Bxox S u “1” Ha Bxoq R Ha BeIxOme QO
nosiButcs “0”, ava Q — “17.

3. Ecnu Ha Bxoasl R u S momana noruueckas “1”, To cocrosaue Q u G He
MEHSIETCS.

4. Tlomaua Ha o6a Bxoma R m S rjormueckoro “0” MOXET MPHUBECTH K
HEOJHO3HAYHOMY pe3yJIbTaTy, MOATOMY 3Ta KOMOWHAIIMS BXOJHBIX CHUTHAJIOB

3anpceiicHa.



[TocKOJIbKY OJMH TPUITEP MOXKET 3allOMHHUTh TOJIKO OJUH pa3psij
JBOMYHOIO KOJa, TO [JIsi 3allOMUHAHUsA OailTa HY)XHO 8 TpUITEpOB, IS
3aIIOMHHAHMS  KHyIobajita, coorBerctBenHo, 8 < 2'° = 8192 tpurrepos.
CoBpeMeHHbIE MUKPOCXEMbI TAMSITH COICPKAT MUJUIMOHBI TPUTTEPOB.

5.8. Uro Takoe cymmarop?

CymmaTrop — 3TO DJJIEKTPOHHAs JIOTMYECKas CXEeMa, BBINOJIHSIONIAS
CYMMHUPOBAHHUE IBOUYHBIX YUCE.

CymMMaTop CIyXuT, MPEXAE BCEro, LUEHTPAIbHBIM Y3JIOM apu(MeTHKO-
JIOTUYECKOTO YCTPOMCTBA KOMIIBIOTEPA, OJIHAKO OH HAXOJUT NMPUMEHEHHUE TAKXKe
U B IPYTUX YCTPONUCTBAX MAIIUHBI.

MHoropa3psgHblii IBOUYHBIN CyMMAaTOp, MpeIHa3HAYCHHbBIN IS CIIOKEHUS
MHOTOPa3psSAHBIX JBOMYHBIX YHCEN, MPEACTaBIseT co00i KOMOMHAIUIO
OJIHOPA3PSIAHBIX CYMMATOpPOB, C PACCMOTPEHHUSI KOTOPHIX Mbl W HAYHEM.
YcnoBHOE 0003HaUEHUE OJHOPA3PSAHOTO CyMMaTopa Ha pUCyHKe 5.9.

By A TIC
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Pucynok 5.9- OgHopa3psiiHbIii CyMmMaTop

IIpu cnoxxenun uricesnr A 1 B B 0HOM i-OM pa3psiie IPUXOAUTCS UMETh
JeJI0 ¢ TpeMsl Ludpamu:

1. mudpa a ; nepBoro ciaraeMoro;

2. uudpa b; BTOpOro ciaaraemoro;

3. mepeHoc p;_; U3 MIAJIIETO paspsa.

B pesynbTaTe ciioxkeHus oTyqaroTcs ABE IUGPHI:

1. mudpa ¢ ;175 cymMmBbr;,

2. IEpEHOC P ;U3 JaHHOTO pa3psifa B CTAPLIUN.

Taxkum 00pazoM, OHOPA3PSITHBIN TBOWYHBIA CYyMMATOP €CTh YCTPOMCTBO C
TpeMsi BXOJIaMHU W JIBYMs BBIXOJaMH, pabOTa KOTOPOTO MOXKET OBITH OMHCaHa
cieayromniei Tabaunei HCTUHHOCTH:

Ecnu Tpebyercs cknaapiBaTh IBOUYHBIEC CJIOBA JIJTMHOM /1Ba U O6osee OuT, TO
MOXHO HCHOJIb30BaTh MOCJIEAOBATEIbHOE COCIUHEHUE TAaKUX CYMMAaTOpOB,
Opu4éM ISl ABYX COCEIHHMX CYMMAaTOpPOB BBIXOJ IEPEHOCA OJHOrO0 CyMMaTopa
ABJSIETCA BXOJOM ISl APYTOrO.



Tabmuma 5.7 — Tabnauia ICTUHHOCTH CyMMaTopa

Bxonarl Brixoabr
ITepBoe Bropoe | Ilepenoc | Cymma | Ilepenoc
CJIaraéMoe | CIaraemMoe
0 0 0 0 0
0 0 1 | 0
0 1 0 | 0
0 1 1 0 |
1 0 0 1 0
1 0 1 0 1
1 | 0 0 1
1 1 1 1 1

Hanpumep, cxema Beruncienus cyMMbl C = (C3 C, C; Cg) ABYX TBOUYHBIX
Tpexpa3psaaHbIX uncell A = (a, a; ag) u B = (b, by by) MoxkeT umeTs BUA:

Wya T Uy I 2yA TIC
LN LN h2,lp
] IL, = Il I
BKO,I[_}HBI S ]'-'[I!I S ]'_'[BI S
OeEpeHOCA :f“ :fcl :ﬁc: °3
LT ANITT HH CTapll HH
Paipag Faspan
-I\I:jFMI-.-IH n:;:.rmnm:.xfI

Pesvmetar C=i(Cacocpop)
Pucynok 5. 10 — Cxema cymmaropa

5.9. Kakue 0CHOBHBIE 3aKOHBI BBITIOJIHSIOTCS B anre6pe JIOTUKH?

B anrebpe JOrMKM BBINOJHAIOTCA CIEAYIOIIME OCHOBHBIE 3aKOHBI,
MO3BOJISIIOIIME TPOU3BOAUTH TOXKIECTBEHHbIE IPEOOPa30BaHUs JIOTUYECKUX
BBIPAKEHNN:

1. 3akoH ToXkmecTBa: B IpOLIECCE OMPEAEIEHHOIO PACCYKIEHUS BCIKOE
MOHSTHE U CYXICHHE JOJKHBI ObITh TOXKIECTBEHHBI CAaMUM cebe.

2. 3aKkoH HenpoOTHBOPEYHsi: HEBO3ZMOXHO, YTOOBI OJJTHO U TO K€ B OJJHO TO
e BpeMs ObLJIO W He ObUIO MPUCYIIE OJHOMY M TOMY € B OJHOM U TOM XK€
OTHOIIEHUU. TO €CTb HEBO3MOXHO YTO-TMOO OJHOBPEMEHHO YTBEPXkKAAThb H
OTpULIATb.

3. 3aKoH HCKJIIOYEHHOI0 TPeThero: U3 JByX IMPOTUBOpPEYALIUX CYKIACHUS
OJIHO UCTUHHO, APYTOE JIO)KHO, a TPETHETO HE JAAHO.

4. 3aKOH AOCTATOYHOI0 OCHOBAHMS: BCSKAas WCTUHHAS MbICIb JIOJDKHA
OBITh JOCTATOYHO OOOCHOBAHA.



B anrebOpe norukn MMeeTCsl psii 3aKOHOB, IMO3BOJIIOIIMX IMPOU3BOIUTH
paBHOCUJIbHBIE ITPE0Opa3oBaHus (OPMYIL.

3aKoHbI aIreOphl BHICKA3bIBAHUNA — 3TO TABTOJOrMM. MIHOTIa 3TH 3aKOHBI
Ha3bIBAIOTCSl TEOPEMAMHM.

ITepBble yeTbIpe M3 MPUBEAEHHBIX HHMKE 3aKOHOB SIBIIIOTCS OCHOBHBIMU
3aKOHaMU anreOpbl BbICKa3bIBAHUM.

1. 3akoH ToxkaecTBa: A = A. Beskag MBICIh TOXKIECTBEHHA caMou ceOle.
JlaHHBII 3aKOH 03HAYAET, YTO B ITPOLIECCE PACCYNKACHUS HEIb3s MOAMEHATH OAHY
MBICIIb JIPYrod, OJHO ToOHATHE JpyruMm. llpu HapymeHuMm ->TOro 3akoHa
BO3MO>KHBI JIOTHYECKUE OLTUOKHU.

2. 3akon HenmporuBopeuusi: A& 4 = 1. OTHOBPEMEHHO HE MOTYT OBITh
UCTUHHBIMH CYXJICHHE U ero oTpuiianue. Jpyrumu cioBamu A& 4 = 0.

MIMEHHO 3TO PABEHCTBO YacTO MCMOJB3YETCS MPU YHIPOILUEHUU CIOXKHBIX
JIOTUYECKHUX BBIPAKEHUI.

3. 3aKOH MCKJIIOYEHHOI0 TpeThero: A, 4 =1.

Bricka3biBaHHE MOXET OBITh IMOO UCTUHHBIM, JINOO JIOXKHBIM, TPETHETO HE
JaHo.

3aKOH HUCKIIOYEHHOIO TPEThEro HE SBIISAETCS 3aKOHOM, IPHU3HABAEMbIM
BCEMHU JIOTMKAaMU B KaueCTBE YHHMBEPCAJIbHOIO 3aKOHA JIOTMKH. OTOT 3aKOH
IPUMEHSETCS TaM, I1€ I03HAHUE UMEET JIEJI0 C KECTKO CUTyallMe: «Jmbo —
anbo», «HUCTUHA — JIOXKb». TaM ke, TJe BCTpPeYaeTcss HEONpeneIEHHOCTh
(Hampumep, B pacCykACHUAX O OyIyIeM), 3aKOH UCKIIIOUEHHOTO TPETHEro YacTo
HE MOXET OBbITh MPUMEHEH.

Paccmotpum crnenytomiee BbICKa3bIBaHUE:

OT0 NpejIoKEeHNE JO0KHO.

OHO He MOXET ObITh HUCTUHHBIM, IOTOMY YTO B HEM YTBEP)KIAETCS, YTO
OHO J10%HO. HO OHO HE MOeT OBITh U JIOKHBIM, IOTOMY YTO TOTJa OHO ObLIO OBbI
UCTUHHBIM. DTO BbICKa3bIBaHHE HE UCTMHHO U HE JIO)KHO, & IOTOMY HapyIllaeTcs
3aKOH UCKJIIOYEHHOIO TPETHETO.

[Tapamokc (c rped. paradoxos — HEOXKHUIAHHBIM, CTpaHHBI) B ITOM
IpUMEpE BO3HUKAET U3-3a TOIO, YTO MPEAJIOKEHNE CChIIIAETCS caMo Ha ce0sl.

JlpyruM M3BECTHBIM MapaJOKCOM SIBJISIETCS 3a7a4a O MapuKMaxepe:

B ogHOM ropose nmapukMaxep CTpHKET BOJIOCHI BCEM JKUTEISIM, KPOME TEX,
KTO CTPUKET ce0s cam. KTo cTprkKET BOIOCH MapukMaxepy?

B noruke uz-3a €€ (GopMambHOCTH HET BO3MOXKHOCTH MOJYYUTh (OpMy
TAKOTO CCBUIAIOUIETOCSl camMoro Ha ceOs BbICKa3bIBaHMs. TakuM 00pas3oM, C
MTOMOILBIO JIOTHKH HENb35 BBIPA3UTh BCE BO3MOKHBIE MBICIIA U JOBOJBI.

4. 3axoH aBoiiHOrO oTpUIaHus: 4 = A.

Ecnu oTpunarh ABaxasl HEKOTOPOE BBICKa3bIBaHHWE, TO B pe3yJbTaTe
MOJIy4aeTCsl HCXOAHOE BhICKa3bIBAHUE.

5. CsoiicTBa KOHCTAaHT: 0 = | (oTpullaHME JDKH €CTh HMCTHHA); 1 = 0
(oTpHUlIaHUE UCTHUHBI €CTh JIOXKD);

Av 0=A; Av1=A; A&0=0; A&l =A.



6. 3aKOHbI HAEMIOTEHTHOCTH: A A = A (0oTcyTCTBUE KO3 (DULIMEHTOB);
A&A = A (0TCyTCTBHE CTEIICHEM ).

Hanpumep, ckoiabko Obl pa3 Mbl HU MOBTOPSUJIM: TEJIEBU30p BKIIOYEH WUITU
TEJIEBU30p BKJIIOUEH WJIM TEJIEBU30P BKJIIOYEH....3HAYCHHUE BBICKA3bIBAHUSI HE
U3MEHUTCS.

7. 3aKoHbl KOMMYTAaTUBHOCTH: Ay B=B., A; A&B = B&A.

8. 3axonsl accormatuBHoct: Av (Bv C)=(A.v B) v G;

A&(B&C) = (A&B) &C.

9 3akoHbI TUCTPUOYTUBHOCTH:

Av (B&C)=(Av B) &(A. C); A&B. C)=(A&B) v (A&C).

3akoH 9 aHAOTHYEH 3aKOHY alreOphl YKCell, a 3aKOH § CIPaBEIJIUB TOJBKO
B airedpe JOTHKH.

10. 3akouns! ornonieHus: A (A&B) = A; A&(Av B)=A.
11. 3akonsl ge Moprana:
A, B=4&3B; A&B= 4. B.

12. . 3akon uckmouenns (ckiaeuBanus): (A&B) © (4 &B)=B;

5.10. Kak cocTaBUTh TabIMIly HCTUHHOCTH?

CornacHo oOIpeneneHuto, TabinMia HCTUHHOCTH JIOTMUECKOH (OopMyJibl
BBIPAXKAET COOTBETCTBUE MEXJAY BCEBO3MOXKHBIMM HaOOpamMM 3HAYeHUH
[EPEMEHHBIX U 3HAUEHUAMHU (DOPMYJIBI.

Jia gopmyibel, KOTOpas COAEPKUT JABE IEPEMEHHbIE, TaKMX HaOOpOB
3Ha4YeHuM nepeMeHHnIx Bcero yetwipe: (0,0), (0,1), (1,0), (1,1).

Eciun ¢dopmyna comepX UT Tpu HEpPEMEHHBbIE, TO BO3MOYKHBIX HAOOPOB
3HaYEHUI MepEMEHHBIX BOCEMb:

(0,0,0), (0,0,1), (0,1,0), (0,1,1),

(1,0,0), (1,0,1), (1,1,0), (1,1,1).

KomnuectBo HabopoB 17t GOpMyIbl C YETHIPbMSI MEPEMEHHBIMU PaBHO
HIECTHAIATH U T.J.

Y 106HO0# GopMoii 3arucu MPH HAXOKACHUN 3HAYCHUN (POPMYJIBI SIBISETCS
Tabiuua, coaep)kamas KpoMe 3HAYeHU MEPEeMEHHBIX M 3HAa4eHH (OpMyIIbI
TaK)K€ ¥ 3HAUECHHUS [TPOMEKYTOUHBIX (DOPMYIL.

IIpumepswl.

1. CocTaBum Ta0IMIly ICTUHHOCTH JUIS1 OPMYJIBL X * ¥~ X~ ¥ ~ X | KOTOpas
COJICPKUT JIB€ NIEPEMEHHBIEC X U Y. B mepBbIX ABYX cToi0nax TabauIbl 3amuiieM
YeThIpe BO3MOXKHBIX Mapbl 3HAUEHUH OTHX TMEPEMEHHBIX, B MOCIEAYIOIIUX
CTONOLIaX — 3HAYEHUS MPOMEXYTOUHBIX (POPMYT M B MOCIETHEM CTOJOLE —
3HaueHue Gopmyisl. B pesynpraTe nomxyuum tadnuiy 5.8.




Tabnuna 5.8 — Tabnuua uCTUHHOCTH 1151 POPMYJIBI

Xy xFrF-Xx

[lepemennnie | [IpomexxyTouHble Joruueckue GOpMyIbl Popmyia
x Y E ;'_1? Xy Xy X' Fw X F X' FuwXxwFoXx
0 0 1 0 0 1 1 1
0 1 1 1 1 0 1 1
1 0 0 0 1 0 0 1
1 1 0 0 1 0 0 1

W3 Tabauusl BUAHO, YTO MPU BCEX HAOOpax 3HAUEHUU MEPEMEHHBIX X U Y

dhopmyna

X' ¥ X ¥ s X IPUHUMACT
TOXIECTBEHHO UCTUHHOM.

3HA4YCHHC

1,

TO

CCThb  ABJIACTCA

2. CoctaBuM TaOJIUIy HCTUHHOCTHU JUISt QOPMYITBI X~ ¥ * (x = ).

Ta6nuia 5. 9 — Tabnuua UCTUHHOCTH JUIS hOPMYJIBI X v ¥ *(x - ¥).

ITepemMeHHBIE ITpoMeXyYTOYHEIE JTOTHYeCKUE (POPMYJIBI dopmyiia
X Xy Xy ; Xy xw¥-(x-¥)
0 0 0 1 1 0 0
0 1 1 0 0 0 0
1 0 1 0 1 1 0
1 1 1 0 0 0 0

W3 Tabauusl BUAHO, YTO MPU BCEX HAOOpax 3HAUEHUN MEPEMEHHBIX X U Y
bopmyna x~ ¥ -(x-yinpuHumaer 3HaueHue 0, TO €CTh SIBIACTCS TOXIECCTBEHHO

JIOKHOM.

3. CocTaBuM TaOaMIly HCTUHHOCTH JUIA (POPMYJIBI X v ¥~ X -2

Ta6muua 5. 10 — Tabauia HCTUHHOCTH 71 POPMYJIbI X v ¥ v X -2

[lepemenHbIC [TpomexxyTouHble JoTUUEeCKHEe (POPMYIIbI dopmyna
x ¥ z _,__a Iv; xv; x Xz vV vx z
0 0 |0 1 1 0 1 0 0
0 0 |1 1 1 0 1 1 1
0 I |0 0 0 1 1 0 1
0 1 1 0 0 1 | 1 1
1 0 |0 1 1 0 0 0 0
1 0 |1 1 1 0 0 0 0
1 1 |0 0 1 0 0 0 0
1 1 1 0 1 0 0 0 0




N3 Tabmuisl BUAHO, 4TO (OPMyTa X~ ¥~ x'zB HEKOTOPHIX CIy4asx
MIPUHUMAET 3HaueHue 1, a B HEeKOTOpbIX — (), TO €CTh SIBISETCS BBIOJIHUMOM.

5.11. Kak ynpocTuTh J0ru4eckyto popmymy?

PaBHOCUIBHBIE TpeoOpa3oBaHMs JIOTHYECKHX (POPMYT HMMEIOT TO Ke
Ha3Ha4YeHHe, YTo U mpeodpazoBaHust Gopmyn B 0ObIyHOM anredbpe. OHU ciayxaT
Ui yrpoueHus: (GopMysl WM MPUBEACHUS UX K ONPEACIEHHOMY BHUAY IyTEM
MCIOJIb30BaHMUsI OCHOBHBIX 3aKOHOB aJreOphl JOTHKH.

[Ton ympomienuem ¢GopMyiibl, HE COAEpKalleil onepanuii UMIUIMKAIUA U
SKBUBAJICHIIMH, MOHUMAIOT PABHOCWIIbHOE NpeoO0pa3zoBaHuE, NPUBOJAIIEE K
dbopmyse, KoTopas TUOO0 COAEPKUT MO CPABHEHUIO C UCXOAHOW MEHBIIEE YHCIIO
ornepaluii KOHBIOHKIIMM W JU3BIOHKIMA M HE COJIEPXKHUT OTpULAHUN
HEAJIEMEHTApHBIX (GOopMys, JIMOO CONIEPKUT MEHBIIEE YHCIO BXOXKJIECHUN
NEePEMEHHBIX.

Hekoropble mpeoOpa3zoBaHus  JIOTUYECKHX  (HOPMYJT  TOXOXKH  Ha
npeoOpa3zoBanus HOpMya B 0OBIYHON anreOpe (BhIHECEHUE OOIIET0 MHOKHUTEIIS
3a CKOOKH, HCIIOJIb30BaHHE MEPEMECTHUTENFHOTO U COYETATEIbHOTO 3aKOHOB M
T.I.), TOTJIa KaK Jpyrue nmpeodpa3oBaHus OCHOBaHbI HA CBOMCTBAX, KOTOPBIMU HE
o0JjanalT onepanuu OOBIMHONM anreOphl (KMCIMOJIB30BAHKE PACHPENSIUTEIHLHOTO
3aKOHa JJisi KOHBIOHKIIMH, 3aKOHOB IOTJIOIIEHUS, CKJIeWBaHUA, ne MopraHa u
ap.).

[Toxaxkem Ha mpUMepax HEKOTOpbIE MPUEMBI U CIOCOOBI, MPUMEHSEMbIE
U YIPOILEHUHU JOTHYECKUX (POPMYII:

pEVY Ey)=xyy=xxyy=0yy=0y=0

3aKOHBI anreopbl JIOTUKHU IPUMEHSIOTCS B cienyrouen
MOCJIeIOBATENBHOCTU: MpaBwiio Ae MopraHa, coueTaTeldbHbIM 3aKOH, MPaBUIIO
orepalui mepeMeHHoOM ¢ €€ MHBEPCHEH U MPaBUIIO OIEpalliii ¢ KOHCTAHTaAMM);

2) X'V Xw Vv X SX VX ywX =X (o ylvx = xvx =1

NpUMEHsIeTCS TMpaBuio Je MopraHa, BBIHOCUTCS 3a CKOOKM OOLIui
MHOXHUTEJb, UCIIOIb3YETCS MPABUJIIO OTEpalUi MEPEMEHHOM ¢ €€ HHBEpCHUEH );

3) @vy)Evy) Evy) =E&vy)Evy) @vy) (xvy) =y

MOBTOPSIETCA ~ BTOPOM  COMHOXHUTEIb, YTO  pPAa3pelIeHO0  3aKOHOM

HACMIIOTCHIIMH, 3aTEM KOM6I/IHI/IpyIOTC}I ABa IIC€PBbBIX MW [ABa IIOCICAHUX
COMHOXHTCIIA U UCITOJB3YCTCS 3aKOH CKHCI/IBaHI/I}I);

4)
X yWX V- ZVX-Z=X-YUX -V ZUX-Z-(Yuy)=
=X YUX Y ZVE Y IZIVX Y Z=(X-YyUX Y DV(X Y ZUX-y-Z)=
:X-?U}F-Z
BBOJAMTCS ~ BCIIOMOTATEJBHBIA  JIOTHUECKUH comHOkuTens (¥~ ¥); 3arem

KOMOMHUPYIOTCA JBa KpaHUX M JBa CPEAHUX JIOTHUYECKUX CJIaraeMblX H
MCIIOJIb3YETCs 3aKOH MOTJIONICHUS );



5) X'yvZ=x'y'z=(xvy)z (cHauana mobuBaeMmcs, 4TOOBI 3HAK
OTPHUIIAHMS CTOSUI TOJBKO Tepel] OTACIbHBIMU MEPEMEHHBIMH, a HE Mepela uX
KOMOMHALMSIMH, JJIs 3TOTO ABAXIbl NPUMEHSEM MpaBuiio ae MopraHa; 3aTem
MCIIOJIb3YEM 3aKOH JIBOWHOTO OTPHUIIAHNUSA);

6) XYVEYZVEZp= y-(lvzZ)vz-p)=X-(YyvZ-P) (BBIHOCSTCS 32
CKOOKHM 00I1IMe€ MHOXHUTENIN; IPUMEHSAETCS] PABUJIO ONEpaluii ¢ KOHCTAaHTaMu);

7)

XVY ZVIVYVE=XVYVIVX VZ=XVYVIVX V- Z=

=XWZV(Y VX V-2 =XVIVY
(K OTpULIAaHUSAM HE3JIEMEHTapHbIX (OopMyINl mpUMEHsEeTCs NpaBuwio ae MopraHa;
UCIIOJIb3YIOTCS 3aKOHBI JBOMHOTO OTPUIIAHUS U CKIICUBAHUS );
8)
X YVX YV EVX YV EZVX V- Z=X- (YWY ZUV-ZVWY-Z)=
=X-(yvy-2)viy-zvy-2)=X-(yvyzvl)=x-1=X
(OOt MHOXXHMTENb X BBIHOCHTCS 32 CKOOKHM, KOMOMHUPYIOTCSI CjlaraeMble B
CKOOKax — MEPBOE C TPETbUM U BTOPOE C YETBEPTHIM, K JTU3BIOHKIUU ¥z~ F .z
IPUMEHSIETCS TIPABUIIO OTIEpalliy IIEPEMEHHOM ¢ e€ MHBepCcuei ),
9)
(X yvz) XvyIvZ=X ¥ XvX ¥ yvZ-XvzZyvz=0uw0v
VZXVEZYWZ=Z-Xw(ZvZ) vz =2-Xv]l- (v =Z-Xvyv
VZ=(ZXVvEIVYy=EZvZ) XvIvy=1-(XvZ)v¥y=XVZIVY
(MCTIONB3YIOTCSL  pacHpelleTUTENbHBIA  3aKOH  JUIsl  AU3BIOHKIUHU, MPaBUIIO
Omnepalry IMEPEMEHHOW C €€ MHBEPCHUEH, MPABWIIO OIEpAUU C KOHCTAaHTaMH,
MePEMECTUTENBHBIN 3aKOH U paCOpeIeIUTEIbHbIA 3aKOH 11 KOHBIOHKIIUH);
10)
LYV (X ZVEYVIVZED =XV (X ZVvX YVZIVZIl)=
=Xy (X-zvx-yvzvz-b=xvyvxyzvuxyzt=x7vy

(ucnonb3yroTcsl mpaBuiao e MopraHa, 3aKOH JBOMHOTO OTPHUILIAHUS U 3aKOH
TOTJIOIICHUS ).

W3 »>Tux mpuMepoB BUIHO, YTO TMPU YMPOIICHUH JOTHYECKUX (POopMys HE
BCETJ]a OYEBHJIHO, KaKOW M3 3aKOHOB aireOphl JIOTUKH CIIETyeT MPUMEHHUTH Ha
TOM WJIM MHOM 1are. HaBbIKM IPUXOJIAT C OIMBITOM.

5.12. Yro Takoe nepekirovaresibHas cxema?

B kommbroTepax W ApYrux aBTOMAaTHYECKHMX YCTPOMCTBAX IIMPOKO
INPUMEHSIIOTCSL  DJIEKTPUYECKHE  CXEMbI, COJAEpP)KAIMWE COTHH W THICAYHU
NEPEKITIOYaTeNbHBIX 3JIEMEHTOB: pejie, BhIKIouatened u T1.m. s paszpaboTku
TAaKUX CXEM MOJKET ObITh MCIIOJIB30BAH aIapar aareopbl JJOTUKH.

IlepektouaresbHass cxeMa — D3TO CXEMaTHMYECKOE M300pakeHue
HEKOTOPOI'0 YCTPOMCTBA, COCTOSIIEIO U3 MEPEKIOYATENIed U COCIUHSAIOIUX HUX



MPOBOJHUKOB, a TAKXKE U3 BXOJOB U BBIXOJIOB, HA KOTOPBIE MOJAETCS U C KOTOPBIX
CHUMAETCH DJIEKTPUUYECKUN CUTHAIL.

Kaxnplii mepekitouaTesab HMMEET TOJIBKO JBa COCTOSIHUS: 3aMKHYTOE H
pazomkHyToe. Ilepekiouarento X TMOCTaBUM B COOTBETCTBHE JIOTUYECKYIO
NEePEMEHHYIO X, KOTOpas MPUHUMAET 3HayeHue | B TOM M TOJIBKO B TOM Ciy4ae,
KOI/la TMepeKiioyareb X 3aMKHYT M CXeMa TMPOBOAMT TOK; €ClId e
NEePEeKITI0YaTeNb PA30OMKHYT, TO X PaBEH HYJIIO.

Bbynem cumrtath, 4TO IBa mepekirouaTenss X U X CBSA3aHBI TaKMM 00pazoM,

yro Korja X 3aMKHYT, TO X Pa3OMKHYT, ¥ HaoOopoT. CiemoBaTeiabHO, €CiH
nepeKyIryaTeato X MOCTaBieHa B COOTBETCTBUE JIOTMYECKasl MEpEMEHHast X, TO

NEPEKITIOYaTENI0 X JIOJDKHA COOTBETCTBOBATH IIEPEMCHHAS X .

Bcell nepekmodaTenbHOM CXEME TaKkKE MOXKHO IOCTABUTh B COOTBETCTBHUE
JIOTUYECKYI0 IIEPEMEHHYIO, PABHYIO €IMHUIIE, €CIIH CXe€Ma MPOBOAUT TOK, U
PaBHYIO HYJIIO — €CJIM HE MPOBOJUT. DTa MEpPEeMEHHas SABJSIETCS (YyHKIHMEH OT
MIEPEMEHHBIX, COOTBETCTBYIOIIUX BCEM IEPEKIIOYATENSIM CXE€Mbl, U HA3bIBAETCS
byHKIIMEH MTPOBOIUMOCTH.

Haitnem dyHKIMU TpoBOAMMOCTH F HEKOTOPBIX MEPEKIIOYATETBHBIX CXEM:

a) o——0

Cxema He COAEpXKUT TMepekiarouaresed u MPOBOAUT TOK BCErla,
CJIEJOBATEIbHO F=1;

6) o -~ o

Cxema COJIEP)KUT OJIMH MOCTOSHHO Pa30MKHYTBIA KOHTAaKT, CJICIOBATEIIHHO
F=0;

B) - x o

CxeMa mpoBOJUT TOK, KOTJa MEepeKiIovaresib X 3aMKHYT, U HE MPOBOJMUT,
KOI'/Ia X pa30MKHYT, ClieZloBaTeNbHO, F(X) = X;

N —
r) x O
CxeMa mpoBOJUT TOK, KOTJIa MEPEeKI0YaTeslb X Pa30MKHYT, U HE MPOBOJUT,
KOI'/Ia X 3aMKHYT, CJeJ0BareNbHo, F(X) = x;

2 x ¥ O

1)
Cxema mpoBOOUT TOK, Korga o0a  MepeKiIrovarenss  3aMKHYTHI,
cieaoBaTenbHO, F(X) =X y;




CxeMa mpoOBOAWT TOK, KOT/Ia XOTs Obl OAMH W3 MEPEKII0YaTeNIed 3aMKHYT,
cieaoBaTenbHO, F(X)=X v y;

Cxema COCTOUT M3 JBYX IMapajljie/IbHbIX BETBEM M OMUCHIBACTCS (yHKIUEH
Flx,y.2) =(x'¥)vzv(xv¥)z

/IBe cxeMbl HA3bIBAIOTCS PABHOCWJIBLHBIMH, €CJIM YE€Pe3 OJIHYy M3 HHX
MPOXOJUT TOK TOTJAa U TOJBKO TOrJa, KOTJa OH MPOXOJUT uepe3 Apyrywro (mpu
OJHOM U TOM K€ BXOJHOM CHUTHAJE).

W3 nByx paBHOCWIBHBIX CXeM 00Jiee MPOCTOM CUMTACTCS Ta cXema, QyHKIIUS
MPOBOAUMOCTH KOTOPOM COAEPKUT MEHBIIEE YHUCIIO JIOTMUECKUX ONEepauuid WIn
MEPEKIIFOYATETICH.

3amaya HaxOXIEHUS CpeAu PABHOCHIIBHBIX CXeM Haubosiee MpOoCThIX
ABJISCTCS OYEHb BAXKHOM. DBOJIBIION BKJIaJ B €€ pELICHUME BHECIU POCCUUCKHUE
yuénsie FO.U. XKypasnes, C.B. J610HCKHMI 1 11p.

[Ipr paccMOTpEeHUM NEPEKIIOYATEIBHBIX CXEM BO3HHUKAIOT JIBE OCHOBHBIC
3a71a4M: CUHTE3 U aHAJIN3 CXEMBI.

CuHTe3 cXeMbl II0 33JJaHHBIM YCJIOBHSIM €€ paldoThl CBOIUTCA K
CIIEAYIOLIUM TPEM dTamam:

- COCTaBJCHHUIO (PYHKIIMHW TMPOBOJAMMOCTA TIO TabIWIle WCTHHHOCTH,
OTPAKAIOLIEH ITU yCIOBUS;

- YOPOIICHUIO 3TON QPyHKINH;

- IOCTPOEHUIO COOTBETCTBYIOIIEN CXEMBI.

AHaJIM3 cXeMbl  CBOJAMTCS K OIpEACNICHUIO 3HaYeHW e€ (QyHKIUH
POBOJMMOCTH MPU BCEX BO3MOXKHBIX HaOOpax BXOASMIMX B ATy (YHKIHIO
NEPEMEHHBIX U TOJYYCHHUIO YIIPOIIEHHON (HOPMYIIBI.

IIpumepsl.

1. IToctpoum cxemy, coiepramiyro 4 nepexiatodarens X, y, Z U t, TaKylo,
4yTOOBl OHAa NPOBOJAMJIA TOK TOTAA U TOJBKO TOIJA, KOTJa 3aMKHYT KOHTAaKT
nepexouaTes t 1 Kakol-HUOYAb U3 OCTANbHBIX TPEX KOHTAKTOB.

Pemienne. B stom ciyyae MokHO 00OMTHCH 0€3 MOCTPOCHHUS TaOIMIIBI
UCTUHHOCTH. O4eBHUIHO, 4TO QyHKUMS MpoBoauMOCTH uMmeeT Bua F(X, y, z, t) =t

(X VyV z),acxema BbIVISIIAT TaK:
X

. t ¥ 2

4



2. [loctpoum cxeMy € HATHIO NEPEKITIOYATENISIMUA, KOTOPasi MPOBOJAUT TOK B
TOM M TOJBKO B TOM Cily4yae, KOrJa 3aMKHYTBl POBHO YE€TBIPE W3 DOTHUX
MEPEKIIFOYATEIICH.
Pemermie: F(a,h,c,d,e)=a'h'c'd-eva'h'c'devabedevahedevabede
Cxema uMeeT BUJ;
a—-h—c—d—e
a—h—c—d—e

3. Haitnem pyHK1IMIO TPOBOJUMOCTH CXEMBI:
_a_l_h_
Q—L e J_Q
S
Pemenne. VmeeTcs 4eThIpe BO3MOXKHBIX IYTH TPOXOXKICHUS TOKa TIPHU
3aMKHYTBIX TEpEeKIouaTensx a, b, ¢, d, e : depe3 mepexiouaTend a, b; uepes

HepeKIoyaTeny a, e, d; uepes nepexmoyaren ¢, d U gepes3 nepeKIrovaTesy ¢, €,
b. ®ynkius npoBoaumoctu F(a, b,c,d,e)=a'b v a'ed v ¢'d v ce'b.

4, prOCTI/IM NEPEKIIOYATCIIbHBIC CXEMBI:

a) y— X
Pemenne: Fry)=x-yvy x=x-(Fvy)=x-l=x

x O

YnupoueHHas cxema: ©

——{ -

z
Pememize : Fix, v,z) = z-(x~vy)vzvx¥w) =1
3n1ech TepBOe JIOTHYECKOoe ciaraemoe = "(x~¥) gpnsercs OTpULIAHUEM

BTOPOTO JIOTUYECKOTO CJIaraeMoro EvX'¥) g nusbroHKIMA NEPEMEHHON C ee

WHBEpcUel paBHa 1.
VYnpouieHHas cxema : O———

R B W



Pemermie 1 F(x, y,2) =(£vy}'£'(zvx'§} =|:3_C';vj";:l'(1vx'§:|=

—X'Z IVX T X FvY I Ivy 2 xy=0v00.0=0

YnpouieHHas cxema: — O
x z
¥ . =

r) ¥

Pemermie : Fix,v,7,t) =(xv ¥+ V) fz~t)=l(z~t)=zt
z

VYnpouieHHas cxema: Cb_|:t =

) : :

Pemerme: F(x,y) =(cv¥) (xvy) =y (IO 3aKOHY CKJICUBAHUS)

Vipomennas cxema: © ¥ <

T
R

e) y—=

Pemenue:
F, v, 50 =X v X 0y P vy 0 X =X ¥ ZvX -y X-ivx -y (fvr) =
—x p (EvEvE F UV = v D X pvx ¥ = vy (Xvx) =y (Evi)
_ t
o—¥— —o

YHpOHICHHa}I cXeMma. Z

5.13. Kak pemats JJoruyeckue 3ajiadu’?

PasHooOpa3ue ynormueckux 3amad oueHb Benuko. CrocoOOB MX pelIeHUs
Toke Hemano. Ho HamOomblliee pacmpocTpaHEHHE IMOJIYYHUIN CIEAYIOUINE TPH
crioco0a perieHus JJOTHIeCKUX 3a1au:

- CpecTBaMu anreOpbl JTOTUKH;

- TaOJIMYHBII;

- C IOMOIIBIO PACCYKICHUH.

[To3HaKOMHUMCSI ¢ HUMH MIOOYEPEIHO.

Pemienue Joruveckux 3ajad  cpeacTBaMuM  ajare0pbl  JIOTHMKH.
OOBIYHO MCTIONB3YETCS CICAYIONMIAS CXEMa PEIICHHUS

1. u3yyaeTcs ycloBUe 3a/1a4u;

2. BBOJUTCS CHUCTeMa 0003HAYCHUH JIJIs1 JOTUIECKUX BHICKA3bIBAHHMIA;

3. KOHCTpyHpyeTcsl Jorudeckas (opmysa, OIMMCHIBAIONIAS JIOTHUECKHE
CBSI3U MEXTy BCEMH BBICKA3bIBAHUSMH YCJIOBHS 3aa4H;

4. onpenensiFoTCs 3HAYCHUSI ICTUHHOCTH 3TOH JIOTUYECKOH POpMYIIBI;



5. W3 TOJNyYeHHBIX 3HAYEHUN MCTUHHOCTU (HOPMYINBI OINPEAETSIOTCS
3HAYEHUSI UCTUHHOCTH BBEIAEHHBIX JIOTMUYECKUX BBICKA3bIBAHWI, HA OCHOBAaHHUU
KOTOPBIX JEIAETCS 3aKIOUEHUE O PEIICHUH.

Ilpumep 1. Tpoe napyseid, O00NENBIIMKOB aBTOrOHOK "®opmyna-1",
CIIOPWJIM O PE3YJIbTaTax MPEACTOSIIETO ITalla FTOHOK.

— Bort yBuaume, lllymaxep He npuaet nepBbiM, — ckazan J>xoH. [lepbim
Ooynet Xuul.

— Jla ner xe, mobenurenem Oyner, kak Bceraa, lllymaxep, — BOCKIUKHYI
Huk. — A 00 Ane3u u TOBOPUTH HEYETO, EMYy HE OBITh IEPBBIM.

[Tutep, k koTOpomy oOparuics Huk, Bo3myTtuics:

— XWuly HE BUJATh MEPBOrO MECTa, a BOT AJI€3U NMUIOTUPYET CaMYO
MOIIHYIO MAILIKHY.

[lo 3aBepmieHMM 3Tara TOHOK OKa3ajJloCh, YTO KaXIO€ U3 JIBYX
PEANoI0KEHUN IBOUX IPY3€il MOATBEPIUIIOCH, a 00a MPENOJIOKEHUS TPETHETO
U3 JIpy3€el OKa3anuch HEBEPHbI. KTO BbIMIpall 3TaIl FTOHKA?

Pemenue. Beenem 0603HaueHUs 1)1 TOTMYECKUX BBICKA3bIBAaHUI:

I — nmo6enut lymaxep; X — mobeaut Xuii; A — nmoOeaut AJesu.

Pennuka Huka "Ane3n NOUIOTUPYET camMyl0 MOIIHYIO MalluHy' HE
COJIEPKUT HHUKAKOTO YTBEPKIAECHUA O MECTE, KOTOPOE€ 3alMET ATOT TOHIIMK,
NO3TOMY B TAJIBHEMIINX PACCYKICHUIX HE YUYUTHIBACTCS.

3adukcupyeM BbICKa3bIBaHUS KaXI0TO U3 ApY3eil:

Joxco: E'X, Hux U_I'E, IIxitep : X.

YuuteiBag TO, 4YTO NPEANONONKEHUS JBYX JApPY3€d MOATBEPAWIUCH, a
IPEAIIOJIOKEHNUST TPETEr0 HEBEPHBI, 3alMIIEeM U  YIPOCTUM UCTUHHOE
BBICKa3bIBAHUE

(LI X) (I~ &) - X & (LX) - (I - &) - X~ (- X) - (I1- &) X = (Il X)-TT-A-X =11 A-X

Bricka3piBanue LI- A - XucTUHHO Toabko npu =1, A=0, X=0.

Ortger. [loOenurenem stana ronok cran Lllymaxep.

IIpumep 2. Hekuii mro0uTeNib MPUKIIOUCHUN OTIPABUIICS B KPYTOCBETHOE
NyTelIeCTBUE HAa  fAXT€, OCHAIIEHHONW OOpPTOBBIM  KoMIbioTepoM. Ero
npeaynpeaniv, 4To Yallle BCero BRIXOAAT U3 CTPOs TPH y3i1a KoMIbloTepa — a, b,
C, U J1ali HEeoOXOJAMMbIE JEeTaliu Il 3aMEHbl. BBIICHUTH, KaKOl MMEHHO Y3ell
HaJl0 3aMEHUTH, OH MOXKET 10 CUTHAJIbHBIM JIAMIIOUYKAaM Ha KOHTPOJIBHOM MAHEIIH.
JlaMmnouek TOK€ pOBHO TPH: X, Y U Z.

NHCTpYKLMS IO BBISIBICHUIO HEMCIIPABHBIX y3J10B TAKOBA!

1. ecnm HewcmpaBeH XOTS OBl OJIMH W3 Y3JIOB KOMITBIOTEPA, TO TOPUT IO
KpalHeW Mepe OJHa U3 JIaMIIOUEK X, Y, Z;

2. eclii HEUCIIPABEH Y3€Jl a, HO UCIPABEH Y3€J] C, TO 3aropaercs JaMIoyka
y;

3. eciM HEUCINpaBeH y3el ¢, HO UCIPaBEH y3eia b, 3aropaercs Jamroyka vy,
HO HE 3aropaeTcs JaMIIOYKa X;



4. ecni HEWCTIPABEH y3el b, HO UCIIPABEH y3€I C, TO 3arOPaIOTCS JIAMITIOYKH
X Uy WIM HE 3aropaeTcs JIamIio4ka X;

5. €CJu ropuT JaMIIOYKa X U MPH 3TOM JIMOO HEUCIPABEH y3en a, JIMOo Bce
TpH y37a a, b, ¢ UCTIPaBHBI, TO TOPUT U JIAMITOUKA Y.

B nytu xomnerorep ciomaincs. Ha KOHTpOJIbHOM maHenu 3aropenach
JaMmnodka X. THIaTenbHO HM3YYHUB MHCTPYKIMIO, IMYTEIIECTBEHHUK MOYMHUI
komnbeioTep. Ho ¢ 3TOro MomeHTa W 10 KOHLIA IIJIaBaHWS €ro HE OCTaBJislia
TpeBora. OH MOHSUI, YTO MHCTPYKIIUSI HECOBEPIIEHHA, U €CTh ClIy4au, KOrja oHa
€MY HE MIOMOXKET.

Kakue y3mb1 3aMeHnn myTenecTBeHHUK? Kakue u3bsHbpl OH 0OHAPYKHIT B
UHCTPYKUUU?

Pemenne. BeeneM 0003HaueHUS IJIs1 JOTMYECKUX BBICKA3bIBAHUI:

a — HEUCIIPABEH y3€1 a; X — FOPUT JaMIIOYKa X;

b — HeucnpaseH y3el b; y — ropuT JIaMIouka y;

C — HEUCHPaBEH y3€J C; Z — TOPHUT JIAaMIIOYKa Z.

[TpaBuna 1-5 BeIpaxkaroTcs CACAYIOIUMH (POPMYITaMH:
avhwve 2xvywvz (I

ac—y (2
c'l;—}y'; =3
bc—(x yvx) (4

(avab-c)x—=y (9

@opMynbl 1-5 UCTUHHBI MO YCIIOBHIO, CJIEJ0BATENIBHO, UX KOHBIOHKLHS TOKE
HNCTHHHA.

favhve > xwywg(@ac—>y1c'h >y xdhec—2xyvxrilavahorx—>yv)=1
Bprama;I HMINIMKAOUI0 4Y€pe3 JU3BIOHKIHWIO W OTpUIAHUC (HaHOMHI/IM, qTo
(a —h) = (avh)), nosydaem:

@b cvivyivd favevyl levh vy 1) bvevr yvn) (ava) (avb)-ave) xvy) =

=ifah 'Cvxv}va)'(;vl:v_'ﬂ'(Evhvjf']_()'(t_lvcvx'}rv;)'(;'hv;'tvxvy) =1

HOI[CT&BJ'I}I}I B 9TO TOXACCTBO KOHKPCTHBIC 3HAYCHNUA HCTUHHOCTHU XZI, yZO, Z:O,
Iojryd4acm:

(a~c) icvh) -(bwc)(a-b~a‘e) =(acvahveb) (braceeabwvac =abe=1

Orcrona cnenyer, uto a=0, b=1, c=1.

Ilpumep 3. B cumdoHuueckuil OpKecTp MNPUHSUIM Ha padboTy TpEX
My3bIKaHTOB: bpayHna, Cmuta u Beccona, ymeronmx urpath Ha CKpUIke, Queire,
anbTe, KiIapHeTe, rodoe u Tpyoe. M3BecTHo, UTO:

1. CMuUT caMbIii BEICOKHI;

2. UTpArOIIUil Ha CKPHUIKE MEHBIIIE POCTOM UTPAIOIIEro Ha (ieiTe;

3. urparouiie Ha CKpunke u ¢uelte u bpayH mo0AT nuILy;

4. xorjaa Mexay aabTUCTOM U TPyOauoM BO3HUKAET ccopa, CMUT MUPUT UX;



5. bpayH He yMeeT urpaTh HA Ha TpyOe, HU Ha ro0oe.

Ha kakux MHCTpyMEHTax UIpaeT KaXKIbli M3 MY3bIKAHTOB, €CIIU KaXKIbIH
BJIaJICET JBYMsI HHCTpYMEHTaMu?

Pemenne. CoctaBuM TaONIHUIly U OTPAa3UM B HEH YCIOBUS 3a/1a4H, 3aI10JIHUB
COOTBETCTBYIOIME KiIeTKH nuppamu 0 1 1 B 3aBUCUMOCTH OT TOTO, JIO)KHO HIIH
MCTUHHO COOTBETCTBYIOIIIEE BHICKA3bIBAHHE.

Tak Kak My3BIKAHTOB TpO€, MHCTPYMEHTOB IIECTb M KaXJbli BiajeeT
TOJIBKO JIBYMSI HHCTPYMEHTaMH, MOJYy4YaeTcCsl, YTO KaXKIbId MY3bIKaHT UTPAET Ha
MHCTPYMEHTaX, KOTOPHIMU OCTaJIbHbIC HE BJIAJCIOT.

U3 ycnoBus 4 cnenyet, yto CMHUT HE UTPAET HU Ha anbTe, HU HA TPyOe, a u3
ycnoBuit 3 u 5, uto bpayH He ymeeT urpath Ha CKpuIike, Queiite, Tpyde u rodoe.
CnenoBarenbHO, MHCTpYMEHThl bpayHa — anbT u kimapHeT. 3aHeceM 3TO B
TaOJMIly, a OCTaBIIMECS KIETKW CToNOmoB "ambT" u "KIapHeT" 3amoJHUM
HYJISIMH:

CKpHUIIKA dbnelita anbT KJapHer | roboi | TpydOa
bpayn 0 0 1 1 0 0
Cmurt 0 0 0
Beccon 0 0

W3 Tabnuiiel BUIHO, YTO HA TPyOe MOKET UTpaTh TOJIbKO BeccoH.

U3 ycnoBuii 1 u 2 cnenyert, uto CMUT He ckpunad. Tak Kak Ha CKpUIIKE HE
urpaet Hu bpayn, Hu CmuT, To cKkpunadyom siisiercss Beccon. O6a nunctpymenra,
Ha KOTOpBIX UrpaeT BeccoH, Teneph OmpeaesieHbl, MO3TOMY OCTAJIbHbIE KIETKU
cTpoku "BeccoH" MOXHO 3aMOJIHUTh HYJISIMU:

CKpHUIIKa dbraeiita anbT KJIapHeT | robo | TpydOa
bpayn 0 0 1 1 0 0
Cmurt 0 0 0 0
Beccon 1 0 0 0 0 1

N3 Tabnuibl BUAHO, YTO WUrpaTh Ha (uieiite U Ha ro60e MOXKET TOJBKO

Cwmur.
CKpHUIIKa dbaeiita anbT KJIapHeT | robo | TpydOa
bpayn 0 0 1 1 0 0
Cmurt 0 1 0 0 1 0
Beccon 1 0 0 0 0 1

OtBet: bpayn urpaer Ha anbTe U KiapHere, CMuT — Ha (reiTe u rodoe,

Beccon — Ha ckpurike u Tpyoe.

IIpumep 4. Tpu onHoknaccauka — Buman, Tumyp u FOpa, BcTpeTunuch
cnycts 10 neT mocne okOHYaHUsI IIKOJbL. BBISICHUIOCH, YTO OJUH M3 HUX CTal




BpaydoM, Jpyroi (puszukom, a Tpetuil ropuctoM. OauH NOTOOUT TYpU3M, APYToi
Oer, cTpacTh TPEThEro — perou.

IOpa cka3aii, 4ToO Ha TypuU3M €My HE XBaTaeT BPEMEHH, XOTs €ro cecTpa —
€AVHCTBEHHBIN Bpad B CEMbE, 3asUIbl TYpUCT. Bpau ckazai, 4To OH pasaeisier
YBJICUEHHE KOJUJIETH.

3a0aBHO, HO y JBOMX M3 JIpy3€il B HA3BaHUSAX MX NPOPECCUIl U YBICUEHUN
HE BCTpeYaeTcs HU OJIHa OyKBa UX UMEH.

Omnpenenure, KTO 4eM JIIOOUT 3aHUMAThCS B CBOOOJHOE BpEeMs U Y KOTO
Kakas npodeccus.

Pemenne. 31ech MCXOAHBIE JaHHbIE pa3OMBAIOTCA HAa TPOUKH (MM —
npodeccusi — yBICUCHHE).

N3 cnoB FOpsI siCHO, YTO OH HE yBJIEKaeTcs TYpU3MOM M OH He Bpad. M3
CJIOB Bpaya CJIEIyET, YTO OH TYpPHUCT.

Nwmst Opa
[Tpodeccus Bpay
YBieueHue TYpU3M

byksa "a", npucyrcTByromas B ciioBe "Bpad’, yka3plBaeT Ha TO, 4yTo Bman

"_n

TOKE HE Bpad, cleloBaTelbHO Bpau — Tumyp. B ero umenu ectb OykBbol "T" U
"p", BcTpewarompecs B cloBe "Typus3M', ClI€IOBaTEIbHO BTOPOH W3 ApYy3eil, B
Ha3BaHMUSX MPOGECCHUU U YBJICUEHUS KOTOPOrO HE BCTpedaeTcs HU ojHa OyKBa
ero umenn — lOpa. FOpa He 1opucT W He perOUCT, Tak Kak B €ro HMEHH

cojaepkarcst OykBol "10" u "p". CiaegoBaTeabHO, OKOHYATEILHO UMEEM:

Nwms Opa Tumyp Bnan
ITpodeccus (026370 Bpay IOPUCT
YBieueHue oer TYpU3M perou

OtBer. Bnag — ropuct u perbuct, Tumyp — Bpau u Typucrt, lOpa —
¢bu3uk u 6eryH.

IIpumep S. Tpu gouepu nucarensHupl Jopuc Keih — Jxyau, Aiipuc u
JIunna, Toxe oueHb TadaHTIMBBL. OHU MpUOOpENr U3BECTHOCTh B Pa3HBIX BHUIAX
HCKYCCTB — IE€HUH, OaneTe U KuHO. Bce OHM JKUBYT B pa3HbIX ropojax, MO3TOMY
Hopuc gacto 380HUT uM B [lapwxk, Pum n Yukaro.

H3BecTHO, YTO:!

1. Jxynu xxuBet He B [Tapuxe, a JIunna — He B Pume;

2. mapuXaHKa HE CHUMAETCs B KUHO;

3. Ta, KTO )XHUBET B Pume, nesuna;

4. JInnna paBHOIYIIHA K OaJeTy.

I'ne xxuBeT Alipuc, 1 kKakoBa ee npodeccus?

Pemenne. CoctaBuM TaOIMIly M OTpa3uM B HEW ycioBus 1 u 4, 3a1101HUB
kietku uuppamu 0 u 1 B 3aBUCHUMOCTH OT TOTO, JIO)KHO WJIM HMCTUHHO
COOTBETCTBYIOIIIEE BBICKA3bIBAHUE:



[Tapux Puwm Yuxkaro ITenne baner Kuno
0 JIxynu
Aiipuc
0 Jlunpa 0

Jlanee paccyxmaem ciueayromum oopa3zom. Tak kak JInHaa )KUBET HE B
Pume, To, coriiacHo ycioBuio 3, OHa He NeBUIA. B KIETKy, COOTBETCTBYIOLIYIO
ctpoke "Jlunma" u crondiy "llenune", crasum 0.

N3 Tabnuipl cpazy BUAHO, uTo JIMHIA KMHOAKTpHCa, a JIKyu u Alipuc He
CHHUMAIOTCS B KHHO.

[Tapux Puwm Yuxkaro ITenne baner Kuno
0 Jlxynu 0
Alipuc 0
0 Jlunpa 0 0 1

CornacHo ycioBHUIO 2, MApUKAHKA HE CHUMAETCSA B KHUHO, CIEA0BATEIBHO,
Jlunpa xxuBet He B [lapuxke. Ho oHa xxuBet u He B Pume. CnienoBartenbsHo, JIunaa
xuBeT B Yukaro. Tak kak Jlunga u Jxyau wuByT He B [laprke, Tam KUBET
Aiipuc. JIxyau xuBeT B PuMe u, CorsiacHO yclIOBUIO 3, SIBISETCS MEBULICH. A Tak
kak JIuHa kMHOaKTpuUca, To Alpuc 6anepuHa.

B pe3ynbTaTe NoCTENeHHOro 3aN0JHEHUS MTOTyYaeM CIIeIYIOUTyI0 TabIuIly:

[Taprx Pum Yukaro [Ienune baner Kuno
0 0 1 Jlxynu 1 0 0
1 0 0 Aiipuc 0 1 0
0 0 1 JInupga 0 0 1

OTger. Alipuc 6anepuna. OHa xxuBeT B [lapuke.

Pemenue JJormyeckux 3a1a4 ¢ MOMOIUBIO PACCYKACHUN

OTHM crtocoO60M 0OBIYHO PEMIAIOT HECIOKHBIC IOTUYECKHE 3a/1aUH.

IIpumep 6. Bagum, Cepreit 1 Muxaui u3ydaroT pa3aindHble UHOCTPAHHbIE
S3BIKU: KUTAWCKWHN, STMOHCKUWA W apabckuil. Ha Bompoc, Kakoil S3bIK U3ydaeT
KaX/Ibld U3 HUX, OJIUH OTBETWJI: "Baaum uzydaet kutaiickuii, Cepreil He U3y4daet
KuTalckuii, a Muxaun He uzydaer apaOckuii". BrocieacTBuM BBISICHUIIOCH, YTO B
ATOM OTBETE TOJIBKO OJHO YTBEPKIECHUE BEPHO, a JBa APYrux JOXKHBL. Kakoii
A3bIK U3y4YaET KaXKbIi U3 MOJIOABIX JHOJEH?

Pemenue. limeercs Tpu yTBEpKIACHUS:

1. Bagum u3ydaeT KUTalCKUi;

2. Cepreil HE U3y4aeT KUTAHCKU;

3. Muxaus He u3ydaet apaOCKui.



Ecnu BEepHO mepBO€ YTBEpPKIAEHUE, TO BEPHO M BTOPOE, TaK KAK FOHOLIU
U3YYaroT Pa3Hble SI3bIKM. DTO MPOTUBOPEYUT YCIOBHUIO 33/1a4d, IMOITOMY IE€PBOE
YTBEPKIAECHUE JI0KHO.

Ecnu BepHO BTOpO€ yTBEpKIEHHE, TO NEPBOE U TPEThE IOJKHBI OBbITh
noxHbL. [Ipm 3TOM mnoNyyaercs, 4TO HUKTO HE H3y4aeT KUTAWCKUWA. ITO
IPOTUBOPEYHT YCIOBUIO, IOITOMY BTOPOE YTBEPKAECHUE TOXKE JIOKHO.

Ocraercst cuuTaTh BEPHBIM TPEThE YTBEPKICHHUE, a NIEPBOE U BTOPOE —
noxHbeiMU. CrienoBatesibHO, BaiuM He u3ydaeT KUTAWCKUM, KUTAWCKUN H3ydaeT
Cepreti.

Oter: Cepreil u3yuaetr KUTalckuil s3bIK, Muxaunn — sinoHckui, Bagum
— apalCKwii.

IIpumep 7. B noesnke nArepo apysen — AHTOH, bopuc, Bagum, {uma n
I'puimra, 3HakoMuiuch ¢ mnonyTuuied. OHU TOPEAIOKUIUM €M O0TrajgaTth Hux
dbaMunuu, TpuuéM KaKIbld M3 HUX BbICKA3aJl OJHO MCTUHHOE M OJIHO JIOXKHOE
YTBEPKIACHUE:

Juma ckazam: "Mos ¢gamunus — MonotoB, a dammwims bopuca —
XpymieB". AHTOH cka3zai: "MosioToB — 310 Mosi pamuus, a pamunusa Baguma
— bpexnen". bopuc ckazan: "®amunus Baguma — TuxoHoB, a Mos haMuiiis —
MonotoB". Bagum ckazan: "Mos damunust — bpexnes, a Gpamunus ['pum —
Uexop". I'puma ckazan: "Ila, mos damunus Yexom, a damwius AHTOHA —
Tuxonon".

Kakyto pamunuio HOCUT KaXKIbli U3 Apy3en?

Pemenne. O603HauuM BBICKa3bIBaTEIbHYIO (hOpMY "IOHOIIA [0 UMEHU A
Hocut (pamunuio B" kak Ag, roe OykBol A U b cOOTBETCTBYIOT HavalbHBIM
OykBaM UMEHU U paMIIIUU.

3adukcupyeM BbICKa3bIBaHUS KaXI0TO U3 ApY3eil:

1. Hm u bx;
2. AM u BE,
3. BT 151 BM,
4. BE u rq,
5. Fq n AT.

Jonyctum cHavana, uto uctudHHo . Ho, eciim uctuano [y, TO y AHTOHA U y
bopuca nomxkusl ObITh Apyrue pamunuu, 3Hauut Ay u by moxno. Ho ecnn Ay u
By 10&HBI, TO AOKHBI ObITh UCTHHHBI By u Bt, HO By u B onHOBpemeHHO
WCTUHHBIMU OBITH HE MOTYT.

3HAYUT OCTAETCsl APYroMl Ciiydail: ICTUHHO byx. DTOT ciydail mpuBOAUT K
LETIOYKEe YMO3akiItoueHui: by uctuaHo ® by moxHO ® Bt nctuHHO ® AT J10KHO
® ['y nctuaHO ® B 10kHO ® A\ HICTUHHO.

OtBet: bopuc — Xpymies, Banum — Tuxonos, ['puma — YexoB, AHTOH
— Monotos, /Inma — bpexHes.



IIpumep 8. Munuctpel uHocTtpanHbix nen Poccum, CIHA u Kuras
oOCyAmJIM 32 3aKPBITBIMU JABEPSMU TMPOEKThl COMIAIIEHUS O [OJHOM
pPa3opyKEHUH, MpeACTaBICHHbIE KaxXqoi u3 cTpaH. OTBedas 3aTeM Ha BOIPOC
KypHATUCTOB: "Uell MMEHHO TPOEKT ObLT HPUHAT?", MUHUCTPHI Jalld TaKHe
OTBETHI:

Poccus — "IIpoext HE Halll, MPOEKT HE CIIA";
CIIA — "TIIpoext HE Poccun, MPOEKT Kuras";
Kurait — "IIpoext He Hami, mpoekT Poccun".

OnuH u3 HUX (CaMbIii OTKPOBEHHBIN) 00a pa3a TOBOPHJI IMPaBiIy; BTOPOM
(camblil CKpBITHBII) 00a pa3a rOBOPWJ HENpPaBay, TPETHH (OCTOPOXXHBIN) OJHUH
pa3 ckazaj npaBay, a Ipyrod pa3z — HEnpasay.

Onpenenure, MPEACTABUTENSIMU KAKUX CTPaH SIBISIOTCA OTKPOBEHHBIN,
CKPBITHBIN U OCTOPOKHBI MUHUCTPBI.

Pemenne. Jlng ynoOctBa 3amuMcu  MPOHYMEpPYEM  BBICKA3bIBaHUS
JTUIIIIOMATOB:

Poccust — "Ipoekt He Ham" (1),

"IIpoext He CILIA" (2);

CIIIA — "IIpoekt He Poccun" (3),

"l[Ipoext Kurasa" (4);

Kutait — "IIpoekt He Ham" (5),

"IIpoekt Poccuu" (6).

VY3HaeM, KTO U3 MUHHUCTPOB CaMbIil OTKPOBEHHBIN.

Ecnu 310 poccuiickuii MUHUCTp, TO U3 crpaBemyuBocTH (1) u (2) cnenyer,
4yTO0 1mobenun kutaickui npoekT. Ho torma o6a yreepxknenuss munuctpa CLIA
TOKE CIIPABEIJIMBBI, YETO HE MOKET OBITh MO YCIOBHIO.

Ecnu cambiii oTkpoBeHHbI — MuHHCTp CIIA, TO TOrJa BHOBb MOIYYaeM,
4TO TOOEIUI KUTAUCKUM MPOEKT, 3HA4YUT 00a YTBEPXKIEHUS POCCHUUCKOTO
MHUHHUCTpPA TOXE BEPHBI, YETO HE MOXKET OBITH MO YCIOBUIO.

[Tony4aercsi, 4yro HamboJiee OTKPOBEHHBIM ObUI KUTANUCKUA MHUHUCTP.
JleficTBUTEBHO, W3 TOTO, 4TO (5) M (6) cIpaBeIUBBI, CIEIYET, YTO MOOETUIT
POCCUHCKUN TPOEKT. A TOrja MOJYy4YaeTcs, 4YTO W3 JBYX YTBEPXKICHUUN
POCCHIICKOTO MHHHCTpA MEpPBOE JIOKHO, a BTOpoe BepHO. O0a ke yTBEp KICHHUS
munuctpa CIILIA HeBepHBI.

OtBer: OTKpOBEeHHEE OBUT KHTAWNCKWWA MHHHCTD, OCTOpPOXKHEE —
poccuiickuid, ckppiTHee — MUHUCTP CIIA.

5.14. YopaxHeHus

5.1. VYcraHoBuTe, Kakue W3 CIHEAYIOIIUMX NPEIIOKECHUM SBISIOTCSA
JIOTUYECKUMHU BBICKA3bIBAHUSIMU, a KaKue — HeT (0OBSCHUTE MOYEMY):

a) “CoJHIle €CTh CIIYTHHUK 3eMJIn”;

0) “2+3=4",

B) “cerofHsi OTJIMYHAs Toroja’;

r) “B pomane JI.H. Tosncroro “Boitna u mup” 3 432 536 cioB”;

n) “Cankrt-IlerepOypr pacrnosnoxeHn Ha Hese”;



e) “My3blka baxa cimmkoM cioxHa”;

k) “mepBasi KOCMUYecKasi CKOpOCTh paBHa 7.8 km/cek’;

3) ‘“9Kene30 — MeTamt’;

u) “ecnd OJMH YroJl B TPEYroJIbHUKE MPSMOH, TO TPEYyrojJbHUK OyaeT

TYIOYTOJIbHBIM

K) “ecu cyMma KBaJpaTOB JBYX CTOPOH TPEYroJIbHMKA paBHA KBaApaTy

TPEThEN, TO OH MPSAMOYTOIbHBIN .

[ OrBer | 5.1. SBnsitoTCS BBICKA3bIBAHUSIMU: ), T), 1), XK), 3), H), K);
HE SIBJISIOTCS] BBICKA3bIBAHUSIMU: 0); B); €).

5.2. VKaxuTe, Kaku€ W3 BBICKA3bIBAHUI MPEABIAYILIET0 YIPaKHEHUS
WUCTUHHBI, KaKW€ — JIOKHBI, a KaKW€ OTHOCITCS K YHCIy Te€X, UCTUHHOCTH
KOTOPBIX TPYAHO WJIA HEBO3MOYXHO YCTAHOBUT.

[ OtBer | 5.2. cTuHHBIE: 1), 3), K);JI0XKHBIE: @), U);

VUCTUHHOCTh TPYJAHO YCTAHOBUTH: T);

MO>KHO paccMaTpuBaTh M KaK UCTUHHOE, U KaK JIO)KHOE B 3aBUCUMOCTHU OT
TpeOyeMOi TOUHOCTH MPEJICTABIICHUS: XK).

5.3. IlpuBenute npuMepbl UCTUHHBIX U JIOKHBIX BbICKA3bIBAHUIA:

a) u3 apumeTuku; 0) U3 GU3MKY;

B) U3 OMOJIOTHH; T) U3 HHQOPMATHUKHY;

1) U3 TEOMETPUH; €) U3 KU3HHU.

[ OtBer ] 5.3. O6pa3ipbi.

HNcTnHHBIE BHICKA3LIBAHUS

a) “2+2=4",

0) “cuma mnpuTSHKEHHS Ten OoOpaTHO MPOMOPLMOHANbHA KBaJapaTy
PACCTOSIHUS MEXAY HUMA

B) “3ailIbl MUTAIOTCS PACTEHUSAMMU

r) “our - (QyHmameHTandbHas eaUHUIIA WHOOpPMAILIMM, HUCIIOIb3yeMas B
Teopuu nHpopmaruu’;

n) “ABa TpPEyroJbHUKa pPaBHBI, €CIM JIB€ CTOPOHBI U YTOJ MEXKIYy HUMHU
OJIHOTO TPEYrOJIbHUKA PaBHBI JIBYyM CTOPOHAM M YIUIy MEXIYy HHMH JApPYTrOro
TpEyroJjibHUKA

e) “IIOHEIECITLHUK - MIEePBbIN JICHDb HENEHIN .
JlokHble BBICKA3bIBAHUA:

a) “4+3=5";

0) “Temo mamaeT Ha 3eMIII0 C YCKOPEHHUEM, MPOMOPLHUOHANBHBIM CBOEH
macce’’;

B) ‘“KMBOTHBIE 3TO HEXUBas mpupoa"

r) “uH(popMaTHKa - HAyKa 0 TepMUIECKON 00paboTKe METAIIIOB”;

1) “KBajapaT 3T0 pUrypa y KOTOpoi msiTh CTOPOH;

€) “JIeB - IOMaIllHee )KUBOTHOE .

5.4. CdopmynupyiiTe OTpULIAHUS CIEIYIOUIUX BBICKAa3bIBAHUN WM
BBICKA3bIBATENIbHBIX (POPM:

a) “Onap0pyc — BbICOUaiiIIas ropHas BepiirHa EBpornsr”;

0) “2>=57;

B) “10<77;



r) “Bce HaTypaJIbHbIEC YMCIIA LIETbIE”;

n) ‘“dgepe3 JOOble TpU TOYKM Ha IUJIOCKOCTH MOHO IPOBECTH

OKPYXHOCTB ;

e) “rennucuct KadenbHUKOB HE mpourpan GuHaIbHYIO UTPY;

K) “MUIIIEHb MOPa)KEeHA MEPBBIM BLICTPEIIOM”;

3) “9TO yTPO SCHOE U TeIioe”;

1) “4ucio n AenuTcs Ha 2 Wi Ha 37,

K) “9TOT TPEYroJbHUK PaBHOOEIPEHHBIN U MPSIMOYTOIbHBIN;

1) "Ha KOHTPOJIBHOU padoTe KAkl yUEHUK MUCAT CBOEH pyuKon".

[ OtBet | 5.4. a) “Onb0Opyc — He BbIcOYaiiiias ropHasi BepiirHa EBporbr”;
0) “2<5”; B) “10>=7”; ) “He Bce HaTypaJbHBIC UHWCJa Ieible”; 1) “HE uepes
J00bIe TPU TOYKH Ha IIIOCKOCTH MOXHO MPOBECTH OKPYXKHOCTH; €) “TEHHHUCUCT
KadenpuukoB npourpan ¢puHagbHy0 Urpy’; ) “MUILIEHb HE MOpPaKe€Ha MEPBHIM
BBICTpEJIOM”’; 3) “9T0 yTpo He sicHoe uiau oHo He Terioe” (Ilosicuenue. Ilycts A =
“310 yTpO sicHoe”, a B = “310 yTpo Temnoe”. Torma “3T0 yTpo ACHOE M Temioe”

MO’KHO 3amucarh Kak Ae*B, OTpUIlaHHEM 4Yero SsBISIeTCS A-B=Av B, 4TO
COOTBETCTBYET BBICKA3bIBATEIbHOU (hOopMe ‘“3TO YTPO HE SCHOE WM OHO HE HE
Teroe”; W)“4ucio n HE JEIUTCSI Ha 2 M OHO JAenurcs Ha 37; K) “OTOT
TPEYTOJbHUK HE PAaBHOOCAPEHHBIN WJIM OH HE MPSMOYTOJBHBIN; 1) “HEe KaXKIbIi
YUYCHUK THCAJ KOHTPOJBHYIO CBOEH pyuykoi” (BapuaHT: "KTO-TO mHcCal
KOHTPOJIBHYIO HE CBOEH py4yKoi").

5.5. Onpenenurte, Kakue M3 BbICKA3bIBAaHUN (BBICKA3bIBATEIbHBIX (OPM) B

b

CIEAYIONINX Napax SABJISIOTCS OTPULIAHUSIMHU JIPYT JIPYyra, a KAaKUe HET:

a) “5<10,7’ “5>109,;

6) “10>9”, “10<:997;

B) “MHILIEHb NIOPAYKEHA MEPBBIM BBICTPEIOM , “MUILEHb TOPAKEHA BTOPHIM

BBICTPEIIOM;

r) “MallrHa OCTaHABJIMBAJIACh y KaXJA0T0 U3 JABYX cBETO(POpOB”, “MalivHa

HE OCTAHABJIMBAJIACH Y KaXKJ0T0 U3 ABYX CBETO(OPOB”,

1) ‘‘deloBeYeCTBY M3BECTHBI Bce IutaHeThl COJHEYHOM CcHUCTeMBI”, B

ConHeuHOM cucTeMe eCTh IUIAHEThl, HEU3BECTHBIC YETIOBEUECTRY

€) “CyIleCcTBYIOT OeJIble CJIIOHBI”, “BCE CIIOHBI Cephie”;

K) “KUT — MIIEKONUTaromee”, “kuT — poida”;

3) “HEBEPHO, UTO TOYKAa A HE JIKUT Ha ONPSIMOU a”, “Touka A JIEKUT Ha

npsMoit a”;

u) “mpsiMas a mapajieNibHa NpAMOM b”, “mpsiMas a NepHneHAUuKYIspHa
1099,

npsiMoni b”;

K) ‘“9TOT TpEYrojbHUK pPaBHOOEAPEHHBI M MPSIMOYTOJNBHBIN’, ‘“3TOT

TPEYTOJIbHUK HE PaBHOOCIPEHHBIN WU OH HE MIPSIMOYTOJIBHBIN .

[ OrBer ]| 5.5. fABnstorcss OTpULIaHUSIMH Apyr Apyra: 0), T), 1), K);
HE SIBJISIIOTCSI OTPULIAHUSAMU JPYT JApyra: a), B), €), X), 3), 1).

5.6. OnpenenuTe 3HaAUCHUSI UCTUHHOCTH BBICKA3bIBAHHIA:

a) “HanmMuus aTrTecrata O CpeaHEM O0O0pa30BaHWU JOCTAaTOYHO MJIs

MOCTYIUICHUSI B UHCTUTYT ;



0) ‘“Hamuuue arrecTtata O CpeaHeM oOpa3oBaHWHM HEOOXOIUMO IS

MOCTYIUICHUSI B UHCTUTYT ;

B) ‘““eClu 11eJ10€ YKCIIO JSIUTCS Ha 6, TO OHO AenuTcs Ha 37;

r) “mogoOue TPEYroJbHUKOB SBISETCA HEOOXOIUMBIM YCIOBUEM HUX

paBeHCTBA”;

n) “mogoOue TPEeyroJbHUKOB SIBISETCS HEOOXOJIWMBIM M JIOCTATOYHBIM

YCJIOBUEM HX PABEHCTBA;

€) “TpeyroJIbHUKH MOA00HBI TOJIBKO B CITy4ae UX PaBEHCTBA

) “TpeyroJbHUKH PaBHBI TOJIBKO B CIy4yae ux nogoous’;

3) “paBEHCTBO TPEYTOJHHUKOB SBIISETCA JOCTATOYHBIM YCIOBHEM WX

mogoous’;

u) “IUIg TOTO, YTOOBI TPEYrOJIbHUKU ObUIM HEPABHBI, TOCTATOYHO, YTOOBI

OHH OBUIM HEMOJ00HKI";

K) “miIg TOro, 4roObl YeTHIPEXYTOJbHUK ObUT KBAJpaToM, JAOCTATOYHO,

4YTOOBI €0 IMaroHalIi ObLTM PABHBI U MEPIEHANKYISIPHBI .

[ OrBer ]| 5.6. MUctunwer: ©6), B), T), 3), K), H);
JIOKHBI: a), 1), €), X).

5.7. IloacraBbTe B IpUBEIEHHBIC HI)KE BBICKA3bIBATENIbHBIE ()OPMBI BMECTO
JIOTUYECKUX TEPEMEHHBIX a, b, ¢, d Takue BbICKa3bIBaHUSA, YTOOBI MOJTYYEHHBIE
TakKuM 00pa3oM COCTaBHbI€ BBICKA3bIBAHUS HMEIU CMBICI B TOBCEAHEBHOM
KU3HH:

a) ecm (a miu (b u ¢)), To d;

0) eciit (He a1 He b), To (¢ wim d);

B) (a miu b) Torza ¥ TOJIBKO TOTA, Korna (¢ u He d).

5.8. ®opmamm3yiite caenyrommii BeiBoA: "Ecnum a u b uctunHbBI, TO ¢ —
WCTHUHHO. Ho C —  JOXHO: 3HAYUT, a wuwm b  10XHB".

[ OtBer ] 5.8. (fa'h —>¢)-c) —=>{avb).

5.9. @opmanuzyiiTe MOpPeIOCTePEKEHNE, KOTOPOE OJHA >KUTEIbHULIA
npeBHUX A(dUH caemana CBOeMy ChIHY, COOMPABIIEMYCS 3aHITHCS TMOTUTHICCKOM
aesTenbHOCThIO: “Ecim Thl OyAemb roBOpUTH MpaBay, TO TeOs BO3HEHABUIST
moau. Ecnu 1e1 Oyaems nrate, To TeOss BO3HEHaBUAST Ooru. Ho Tl gomxkeH
TOBOPUTh MpaBAy WIM Jdratb. 3HAYUT, TeOsS BO3HEHABUAAT JIIOAU WM
BO3HEHABUIAT OOru’” .

dopmanuzyiiTe Takke OTBeT cbiHa: “Ecnu g Oyay roBOpUTH NpaBAy, TO
ooru OyayT roouTh MeHs. Ecnu st 6yny arath, To atoau OyayT iroouth MeHs. Ho
s OJDKEH TOBOPUTH MpaBAy WM JraTh. 3HAUUT, MEHS OyIyT JIIOOUTH OOTH WM
MEHS oyyT JIFOOUTH moaun’’.
[ OtBer | 5.9. Pemenune. Beenem 0003HaueHUS I TOTHUECKUX BBICKA3BIBAHUM: a
— “Tpl OyJemnb TOBOPUTH TpaBay ; b — “TeOs BO3HEHABHUIAT JIOAU; C — “TeOs
BO3HEHABUIAT Ooru”. JlOroBOpHMCsS CUuUTaTh, YTO HEKOTOpPOE 3aJaHHOE
BBICKA3bIBAaHUE X UCTUHHO, €CJIA HET OrOBOPKU. Toraa npeaocrepekxeHue MmaTepu

MOJKHO 3ammcath Tak: (((a—=h)v(a— ) (a—a)) >hwe). A OTBET ChlHA — TaK:
fifa—clvia—=bh (a—aN—=>(bvec) .



5.10. Ilyctp a = “a10 yTpO sicHoe”, a b = “a10 yTpo Ternoe”. Bripasute
cienyromue GopMyIIbl Ha OOBIYHOM SI3BIKE:

a) w b oz b m) ath K @« —>b

@) wh O w~vh o3 a_v.-ﬁ' Al o —>h

gy a'h ey avh w adb M) a—>h

[[ OtBer | 5.10.

a) “aTO0 yTpo SICHOE U TEIIoe”;

) “9TO YTPO HE SICHOE WJIU HE TEIIoE”;

0) “9TO yTpO SICHOE U OHO HE TEIJO0E’;

3) “3TO yTPO HE ACHOE U HE TEMIoE”;

B) “3TO YTPO HE SICHOE U OHO He TEMmIoe”;

1) “9TO yTPO SICHOE WM He TEMI0e”;

) “9TO yTPO HE ACHOE WU OHO TEMI0E”;

K) “©CIIi 3TO TPO SICHOE, TO OHO HE TEMIoE”;

1) “9TO yTPO SICHOE WJIM OHO HE TEmIoe”;

1) “©CJIM 3TO yTPO HE SICHOE, TO OHO TEMIoe”;

€) “9TO yTpO HE SICHOE WJIM OHO HE TEIIoe”;

M) “3TO yTpO SICHOE U HE TEIIIOE” .

5.11. V3 nByX mnaHHBIX BBICKA3bIBAHMK a M b TOCTPOMTE COCTaBHOE
BBICKA3bIBAaHUE, KOTOPOE OBLIO OBI:

a) WUCTUHHO TOTJAa M TOJIbKO TOrJa, KOrja 00a JaHHBIX BbIKa3bIBaHUS

JIOKHBI;

0) JOXXHO TOTJIAa W TOJBKO TOTAAa, KOTJAAa 00a MaHHBIX BBICKA3BIBAHHS

VCTUHHBI.

[ OrBer ] a) a'h;6) ah.

5.12. U3 Tpex maHHBIX BBICKA3bIBAHUU a, b, C TOCTPONTE COCTaBHOE
BBICKA3bIBaHUE, KOTOPOE UCTHHHO, KOTJa UCTUHHO KaKOoe-THOO OJHO U3 JIaHHBIX
BBICKA3bIBaHUH, U TOJIBKO B 3TOM CIIy4ae.

OTBCT: aEEVEhEVEEE

5.13. Onpenenure ¢ NOMOILIBIO TAOJINUL UICTUHHOCTH, KAKHE U3 CIEIYIOLIUX
(hopMyIT SBISIOTCS TOXKACCTBEHHO H