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Iloxg Jsoruyeckolt (H3HKOH B KHHre NOHUMAaeTCst paspel
JIOTHKH, B KOTOPOM HCCJAeAYeTCS TePMHHOJIOTHS!, OTHOCHIIaH-
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MEHH H [ABHXEHHH, ctepa Jorudyeckod (HU3IHKH OTrpaHHYH-
Ba€TCH MCKJIIOYHTENLHO JIOTHUYeCKHMH CBOHCTBAMH 3TOH Tep-
MHHOJIOTHH H COflepXKAallXX ee YTBepKjeHHil. ABTOp paccMmar-
pHBaeT TepMHHEI, 0603Hauaiouige NPOCTPAHCTBEHHHIA H Bpe-
MEHHOH TOPSIIOK [PEJMEeTOB, a TaKXe NOHHTHH HHJIUBHJA,
CTPYKTYPHI, 3MIHPHUYECKOH CBfI3H, ABHKeHHH, NMPHUYHHHOCTH,
BO3MOXHOCTH, HEOOXOAHMOCTH, BEDPOSITHOCTH, 3aKOHA H T. A.
[Tpa aToM aHajiH3HPYIOTCA H3BecTHHIE NapafgoKchl JBHKEHHH
H IMIIHPHYECKHX CBH3eH, yCTAHABJIMBAETCSl pa3/iHuHe JOruye-
CKHX CheACTBHH U3 onpenejeHud TeDMHHOB H (PHIHUECKHX
JONylLleHHH, npeAsaraloTcss JOTHYeCKHe HCUHCJeHHs, xalo-
e OOOCHOBaHHE HEKOTOPLIM HJESIM COBpEMEHHOH (HIHKH
H ¢uiocoduH,
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[HPEOWUCJIOBUE

Jlornueckot $HU3HUKON MBI HA3bIBAEM pasjie] JOTHKH, B KO-
TOPOM HCCAEAYIOTCSE HEKOTOphi€ $SI3bIKOBBIC BBIPaXKeHHsl, OT-
HoCsilHEecsi K IPOCTPAHCTBY, BPEMCHH, JBUXKEHHIO, NPHUHH-
HOCTH U T. A. B orinuue or ¢usocodud U QUIUKH, KOTOPHIE
GopMYyIHPYIOT COBOKYIHOCTb YTBEPXKACHHH O IPOCTPAHCTBE,
BPEMEHH, JBHXKEHUH, NIPHIUHHOCTH U T. H., @ TAKKE COBOKYII-
HOCTh YTBEPKACHUH O MHPE C HCHOJAL30BAHHEM YHOMSIHYTHIX .
ASLIKOBBIX BBIpAXKEHUH, Joruueckasi GH3HUKA HHTEpecyercs
HCKJIIOUHTENBHO JIOTHYECKHMH CBOHUCTBAMH 3THX BHIPAXKEHHH H
COAEpXKAlUUX UX YTBEPKICHHH, T. €. TAKUMHU HX CBOHCTBAMH,
KOTOpbIE BBITEKAIOT U3 JIOTHUECKUX NPABHUJ HOCTPOCHUS Si3BIKO-
BbIX BBIPAXKEHHH. YTBEPKICHHS, [OJYYAEMBIE B JIOTHYECKOH
dusuke, He SABJIAIOTCH PE3yNbTATAMH HEHOCPEACTBEHHOIO
06006ILIEeH ST ONBITHLIX JAHHBIX H JONYIIEHHSIMH OTHOCHTEJNBLHO
npeAMeToB ACUCTBUTENbHOCTH. OHU CYTh JIHIIL YACTH ONpeje-
JICHHH $SI3LIKOBBIX BLIPAXKEHUH HJH IMOJYYAIOTCH H3 TaKuX
ONpEeAeNeHHH KAaK JIOTHUECKHUE CJAEACTBHSA.
| [IpuBenem nBa npumepa. Ha Bonpoc o Tom, MOXKeT Ju
¢usnyeckoe TeN0 OAHOBPEMEHHO HAaXOAHThCs B PA3HBIX MECTaXx,
OOLIMHO OTBEUAIOT OTPHULATENBHO, & HA BOIIPOC O TOM, IOUEMY 3TO
HEBO3MOXHO, OTBCUAIOT: TaK ycTrpoeH MHP. OnHaKo Jeso 34eCh
He B ycTpoiicTee Mupa. /la u OTKyja B3siTh FapaHTHH, UTO Halle
3asBJieHHE Oy/IeT BEPHO HA BCE BPEMEHA B NPOLLIOM H Oyxyiuem
U BO BceX MecTax Bcesnenuoil? Hama yBepeHHOCTE B TOM, UTO
¢usuueCcKoe TeJ0 HE MOXKET OFHOBPEMEHHO HAXOAMTHLCSA B Pas-
HHIX MEeCTax, eCTh JIOTHYeCKOe CJeJCTBHE HESBHOrO olpenene-
HUs BbIpaxKeHHUsI «pa3Hbple MecTa». B caMoM jese, B KAKOM Cay-
yae wmecra (o0OnacTd NPOCTPAHCTBA) CUHUTAIOTCS Pa3HLIMH?
HIHTYUTHBHO npejmionaraercs, 4To ABa MECTa X H Y Pa3JU4HbI,
€CNIH U TOJBKO €C/H OHH He HMeloT o0wuXx Touek. Ho peasnb-
HBIE «TOYKH» CYTh (PH3UUCCKHE Tes1a. TAK UTO €CJAH OIpe/ie/ieHHe
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BLIPAXKEHHSI «pa3Hbie MECTa» 3aMHCATh SABHO (3KCIIHIHPOBATE),
TO NOJAYUHM caenyiouiee. JIBa Mecta x H y cuuTtamTcst (Hasbl-
BalOTCsi) PA3JUUHBIMH MCCTAMH, €CAH H TOJBKO €CJH JAJsi JIo-
Goro (pU3HUECKOrO TeJd & HMEET CUJY YTBEPKICHHE: €cJH a
HaXOAHTCs1 B OZHOM H3 X H Yy, TO B TO K€ CaAMOE BPEMsi OHO HE
HAXOAMTCsI B ApYroM H3 HuX. F3 aToro onpejgesncHus JOrHuecku
CAEAYET YyTBepxkiacHHe: (H3UUECKOEe TeNO He MOXKET OJiHOBpe-
MEHHO HAXOAHUTLCSI B PA3HbIX MECTaX.

Ho ecsan B npHBEJEHHOM BBHIILC ONPEAENCHHH CJOBA «JJsi
JOOOroy 3aMEHUTh CJOBAMH «JIsi HCKOTOPOTO», TO U3 MOJYUEH-
Horo OoJiee «cjaboro» onpeienieHUsi YKe Heqb3st Oyuer nosay-
YHTHh YIOMSIHYTOE CJEJCTBHE.

Jloruueckasi ¢pH3HKa HE HABS3HIBACT HHKOMY TOT HJIH HHOH
BapHAHT ompeaeseHtsi. OHa HCCAeAyeT JIOTHUCCKH MbICJHMBIE
BO3MOXHOCTH HAa 3TOT CUeT H HX cBoHcrBa. Jlpyroii npumep:
OTHOIIICHHE «paHbIIe» SIBJASIETCSI TPAH3HTHBHLIM, Hepeduiek-
CHBHBIM H HECHMMETpHUHBLIM HE3aBHCHMO OT TOr0, KAaK YCTaHAB-
JIUBAIOTCSi BDEMEHHBIE OTHOIIEHHUsI COOBITHH M KaKHe [IPH 3TOM
BO3HHKAIOT HpoOieMbl, HCCAELyeMble COBPEMCHHOH (PH3HKOIL.
ITO oTHOMIEHHEe (DHKCHPYeTCs B HCTOPHH, XHUMHH, OHOJIOTHH H
APYI'HX HAayKax, H yKa3aHHble CBOHCTBA €ro CyTb YacThb €ro
onpefenieHdsi. OTHOIIEHHE «paHblie» 00/ajfaeT JOrHYECKHMH
CBOHCTBAMH, CXOJHbIMH C OTHOLIEHHEM «ONMKe», «IIPABEey,
«HHXKE» H T. II., TAK UYTO MOXKHO pacCMaTpUBATh HX KaK YACTHBIE
C/lydaH HEKOTOPOrO JIOTHYECKOrO THH4 OTHOLIEHHH NPOCTpAaH-
CTBEHHO-BPEMEHHOr0 MOpPsAKA.

. Her HeoOXOAMMOCTH TOBOPHTH O TOM, HACKOJBKO BaXKeH
AHANU3 YIOMSIHYTHIX BbIpaxkeHHH si3piKa. yKanoOwl HA MHOIO-
CMBIC/IEHHOCTb U HCONPEAENEHHOCTh TEPMHHOJIOTHH CTaJH OO-
UM  MecToM, CHeKyJsiiHH Ha HESICHOCTH TepMHHOJOIHH
NP HHUMAIOT YyAOBHINHbIC (OpMBI H pasMepbl. Jlaxe cpaBHH-
T€JBHO IPOCTHIE MHPOOJEeMBl OKa3kIBAIOTCA TNPAKTHYECKH He-
pPaspelHMbIMH H3-32 HE3HAHHSI HAH HTHOPDHPOBAHMSI JIOTHYe-
CKOH TEXHHKH IOCTPOEHHS TEpMUHOJOrHH. BosbMeM TaKoi
MOOONBITHEIH npuMep. Kaxkercsi OueBHAHBIM, UTO MHpollecc,
HEC HMEIONIMH Hayasa, He HauMHaercsi. A pas Ipouecce He Ha-
YHHAETCsi, TO OH He cyuecrByer. Ho Mup ects mnpoiece, He
HMEIOIHH Hayasa Bo BpeMenH. M npu atom Mup cymecrsyer.
Kak cornacoBaTh npHBEAEHHBIE INOJOMEHHST Ge3 HpPOTHBOPe-
yusi? Ilycte unTaTenb nonpobyer BoIOpaThest H3 3TOrO 3aTpyi-
HEHHSI, H €CJIM 3TO €My YyJacrcsi, IIYCTb OTMETHT aJisi ceOs,
Kakylo poJib IIpH 3TOM ChHIrpaJ] TepMHHOJOTHYECKUH aCIEKT.
Ta pabota, KoTOpyiO OH IIpH 3TOM NPOJEJIaeT, H OVJeT YaCTHREIM
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¢rygaeM paloThl, KOTOpYIO JIOTHYecKass (H3HKA CTpeMHTCS
MOAHATb HA NpodeCCHOHANBHBIH YPOBEHD.

["'oBopsl 0 Joruueckoi (puamke Kak ocoO0OM pasfiene ¥ Ha-
NpPaBJE€HUH JOTHKH, Mbl HMeeM B BHAY He Boofuie Jaioboe Hc-
OJb30BAHHE JIOTHYECKOH (ppa3eosoru B pasroBopax Ha pas-
JUUHBIE TEMbl METOMOJIOTHHM HAyKH, a paspaboTky amnnapara
JIOTHKH C OpHEHTauueH Ha 3TH TEMBbI, KaK 3TO NOKa3aHo, Ha-
npumep, B paborax P. Kapuana, C. Jlecuenckoro, . Jlyka-
cesnua, I'. Pefixenbaxa, I'. Paiira, A. Ilpaiiopa, H. Peiuepa,
A. Bépxkca, A. A. MBuna, X. Beccens u ap. B Hamy 3anauy
He BXOAUT 0030p COCTOSHHUSA U HCTOpHH JIOTHUECKUX UCC/AEN0Ba-
HHH Takoro pofa. Mbl HaMmepeHbl NPENJOXKHTH BHHMAHHIO
YUTATEN A OAHY ONPENEJEHHYIO TOUKY 3PEHHSI N0 HEKOTOPOMY
Kpyry npolseM noruueckoil (pU3HKH, NpPHBJAEKAsE B KAuecTBE
NpEAHOChIIKH JHUllb 00lIeU3BecTHRIE H o0lEenoCTynHbE (PAKThI
A3bIKOBOH NPAKTHKH JIOJEH.

ATAa KHUTA NpefcTaB/ser coboil fanbHEHIee pa3BUTHE He-
KOTOpPhIX HjeH, H3JOXKEHHBIX B KHuUre asropa «J/loruka
Haykuy (Mockga, 1971) u psage apyrux paHee onyOJHKOBAH-
HBIX pabor. B nepBoi yacTH KHHUrHU. faeTcss KpaTKasi XapakTre-
PUCTHKA JIOTHYECKOM TEXHHKH IOCTPOEHHSI KM AHANH3A Tep-
MHHOJOTUH, 6e3 KOTOPOI HEMBICJUMO CKOJMBKO-HHOY b CEPBE3HO
TOBOPUTb HA HHTEpecyoline Hac Tembl. lleap 3Tofl wacTu
KHUTH COCTOUT HE B HCCJEJOBAHHH CAMOH 3TOY TEXHUKH KAaK Ta-
KOBOH (POpMAJIbHLIMU CPEACTBAMH JIOTHKH, 4 B PAa3bsSICHEHUH
€€ HMPHUPOJBbI C TOYKH 3PEHHS HHTEPECOB ITOC/AEIYIOIEro aHAMH~
3a I3BIKOBBIX BbIpaxKeHHA. Bwmecre ¢ TeM 3TO onucasue §B-
JISIETCA BIIOAHE JOCTATOYHLIM NS INOHHMAHHUSl COJAEPIKAHUSA
KHurd. Ilpuuem aBTop cTpeMHJ/ICA AKHEHTHPOBATH BHHMAHHE
Ha OCOOGHHOCTSIX CBOE€H TOUKH 3PEHHsI HO 3aTPArHBaeMbIM BO-
npocaM, JIHIIbB MHMOXOJOM H IO Mepe Haﬂ,oﬁﬂocm Kacasich
OOIIIEH3BECTHLIX UCTHH JOTHKH.

Camblit /OGONBITHBIH, MOXKANYH, pe3yJ/bTaT JIOTHYECKOTO
AHA/IH3a A3bIKA B PAMKAX JIOTHUECKOH (PU3HKH — 3TO BO3MOXK-
HOCTb J0KA3aTeJbCTBA UJIHM OIIPOBEPKEHHUS PsAfa YTBEPKIACHHH,
KOTOpbhl€ HA nepBblH B3IV IpejIcTaBAAIOTCA YHCTO IMIHPH-
YECKUMH WIH Jaxe (PU3HYECKHMH THIIOTe3aMH. TaKoBBl, Ha-
IpUMep, YTBEpPKIACHHA CYILECTBOBAHHS MHHHMAJbHOH [1pOTH-
KEHHOCTH (IJHHB! U JJHTEeJbHOCTH), MAKCHUMAJbHOH H MHHH-
MaJIbHOH CKOpocTH M T. A. JloKa3are/bCTBO CYIECTBOBAHHUSA
MUHHMAJBHOH JJIHHBI H MaKCHMAJIbHOH CKOPOCTH HE3ABHCHMO
APYr ot Jpyra Ovliio nonyueHo apropoM u I'. A. Ky3HenoBuM.
Touka 3penus mocsenHero uanoxkeHa B paborax «/IHcKpeTHoe
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u HenpepbiBHoe» («Bonpock dmiocoduu», 1971, Ne 7) u «He-
NpepelBHOCTL U reomerpuueckasi popmay («JIoruka sMmHpHue-
ckoro mosHaHusiv. M., 1972). Hawe fgoxkasarenbcTBO SIBJSIETCS
6osiee oOIAM (OXBATHIBACT HE TOJABKO MHUHHMAJBHYIO AJHHY, HO
H JJUTEJNBHOCTh), He NpejgnosaraeT HHKAKHX BHEJOTHUeCKHX
rHNoTe3 H ONUPAETCS HCKAIOUUTENbHO HA ONpeeseHHE BbIpa-
XKEeHHH «MHHHMAJIbHAsl (caMasl Maljasl) OPOTSIKEHHOCTbY, «MaK-
cuManbHas {camasi 060/b1Aas) CKOPOCTbY U T. A. B CHCTEME HpE-
BApUTEJbHO Pa3pabOTaHHOH TEPMHHOJIOTHH JIOTHUECKOH (hH3H-
ku. Kpome TOre, aBTOpoM NOJIyu€HO A0KA3ATENbCTBO LEN0OH
CepUH aHAJIOTHUHBIX YTBEpXKACHHH. Bce 3To H3naraercs
KHHre II0 BO3MOXKHOCTH Ha oOIEAOCTYIHOM S3biIKE, TaK UTO
YHTATE/Nb CaM NPH KEJAHAH MOXKET BOCCTAHOBHTH XOJ pacCyx-
AGHHH aBTOpPA B TAaKHX CJIy4asiX.



[maBa nepBad

JIOTHYECKHE IIPABHJIA A3bIKA

§ 1. llpaBuna Joruku

IIpejmMeT BHHMaHHMA JOrHKH — TEPMHHBI M BbiCKa3bIBaHHA,
T. €. OHNPEAEJIEeHHOrO pofa fABJeHUS si3blKa. llpHmeph TepMu-
HOB: «CTOJI», <KOPOBA», «aTOM», «TaMOOB», «UaCTHIA, 3aPSIXKEH-
_Hasl OTPHLATEJbHO», «TOT (])aKT YTO BCEe YETHblEe UHCJIA AENATCH
Ha sgBa 6e3 ocraTka», «IBHXKeTcs co cKopoctkio 10 xm/uacy
H T. 0. IlpuMephl BHICKA3LIBAaHUH: ¢DJIEKTPOH 3apsAXKeH OTPH-
HaTeJabHO», «Bce UeTHhIe YHCAa jenarcs Ha jgsa 6e3 ocrarkay,
«Eciu 1o TPEBOJHUKY HPOIYCTHTL 3/MEKTPHUECKHH TOK, TO
BOKPYI HEro BO3HHKaeT MAarHutHoe mnoJjey H T. II.

/I3 ofiHMX TepMHHOB H BBICKA3biBAHUH C MOMOIIBIO OCOOBIX
A3SLIKOBLIX CpejicTB (TepMHHOOOpasyIOmMX H BBLICKA3bIBaHHE-
o6pasyolux oneparopoB) o6pas3yioTcsi HOBble TEDMUHBI H BbI-
CKa3hiBaHHs. ITO, HANpHMep, CJI0OBA «H», «HJIH», «HE», «BCEY,
«HEKOTOphIE», «ECHH, TO», «KOTOpbii» u T. H. Hccneposanue
TePMHHOB U BBICKa3bIBAHUH ABJAAETCS OXHOBPEMEHHO HCCJIE0-
BaHHUEM 3THX OIlEpaTOPOB, TOUHO TAK Ke KAaK ONHCAHHE CBOHCTB
NOCNEAHUX €CTh ONHCAHHE CBOMCTB TEPMHHOB H BLICKA3bIBAHHH,
B KOTOpbie OHH BXOJAT.

Jloruka cdopMmynHpyeT olpefeseHHOro BHAA MpaBuJa olle-
PHPOBAHHA TEPMHHAMH H BbiCKa3bIBaHHSIMH, a He HPOCTO 00-
Hapy»XHBAaeT HX B FOTOBOM BHJE B CYILECTBYIOIIEH S3LIKOBOH
npakTHke. B A3bIKOBOH MpaKTHKE JIOAeH YNOMSHYThle NPaBH-
Ja CKJIaNbIBAIOTCH CTHXHAHO CO BCEMH BLITEKAIONIHMH OTCIOAA
NOCJAeACTBHSIMU: HESCHOCTb H HEOCO3HAHHOCTDb, BaApPbHPYEMOCTh
B 3aBHCHMOCTH OT KOHKDETHOrO KOHTEKCTa H HEYCTOHUHBOCTh,
NPHUBA3AHHOCTh K KOHKPETHOMY MaTepHasy, ¢parMeHTapHOCTD
H T. 1.

Jloruka cuuraercs co CTHXHHHO CJOXHBIIMMHCS HAaBBIKAMH
JIIOAEH IO OMEPHPOBAHHIO TEPMHHAMHM H BBICKA3bIBAHHSIMH H
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OPOJO/MKAET 3Ty H300peTaTeNbCKyI0 JeSITeNBHOCTh yesoBe-
yectBa. Ho oHa mpogonxaer ee HA NpodecCHOHANBHOM YPOB-
'He, BHocs HeoOXOAUMYIO CTPOrOCTb H CHCTEMaTHUHOCTh.
BoJsee Toro, paccmMarpHBacMbieé IPABHJIA BO MHOIHX CJayudasix
B CTUXHIHOH S3BIKOBOH [PaKTUKE BooOiIC He BhIpabaTeIBaIOTCH,
H JIOTHKE HX MOpHXOAHTc OyKBaJbHO BBOJUTH BIEPBHIE.
M pa3sBuTHe HAayKH HNPHHIUIOHUATHHO HC MCHHET 3TOro INoJo-
xKennsd. Ilogo6HO TOMy, Kak pa3BUTHC HAYKH HC O3HAyYacT
ABTOMATHUCCKH PA3BUTHE TE€X MJIH HHBIX Pa3/ie/IOB MaTeMaTHKH,
OHO HE pPOXAAET ABTOMATHYCCKH COOTBETCTBYVIONIHE [IpaBHJA
JOrukKH. Pa3BuTHEe HaykH JIHIIL MOXKET JaTh TOMYOK K paspa-
O60TKE JIOTHKH H B KAKOH-TO YacTH OHPEACHHTH ee mpobnema-
THKY. HO camu soruueckue npasusia ZoJkHbI ObITh paspabora-
Hbl CHEHHaJJHCTaMH JIOTHKaMH 10 3akKoHaM 3ToH npodeccuw,
Meuenne, OyATO Hayka JIOTHKA paccKa3sbiBaeT JIOASM TO, UTO
UM ¥ 0e3 JIOrMKH H3BECTHO B HX SI3bIKOBOH H IO3HABaTe/LHOH
MpPakTHKE, €CTb HNpeApacCyaokK.

Jloruka ycTaHaB/JHBaeT TaKue IpaBu/ia AJIs TEPMHHOB H
BBICKAa3bIBAHHH, KOTOPHIE 110 caMOMY CIoco0y HX YCTAHOBJICHHUSA
HEe 3aBHCAT OT KOHKPeTHOH cdepbl yrnorpelseHusi si3bika, OT
KOHKPETHbIX CBOMCTB TOr0 HJH MHOTO sI3bIKA H TeX CyHIeCTB
H YCTPOHCTB, KOTOpblE ONCPHPYIOT s3bIKOM. Pasiuume 31¢ch
MOeT ObITh JIHIIb B TOM, UTO B OJHHUX C/IyuasiX HCHOJb3YIOTCH
HEKOTOpBIC NMpaBHJa JIOTHKH, a B APYTUX — HET; 4TO B OJHHUX
cayyasx HUCHOMB3YIOTCs OJHH [IpaBuJa JIOTHKH, 4 B Ap yTHX —
Apyrue u 1. 1. Ho 310 pasnuuue cro/b x¢ 0ObYHO H TPHBHAb-
HO, KaK pasjiudue B yrnorTpeOseHHU CTOJMOBOH JIOKKH H CHH-
Xpodasorpora B JApyrux cdepax AesATENBHOCTH JIOICH.

§ 2. TepmuHbI

TepMuHaMH aBJASIIOTCS CJI0BA U rpyins ¢/1oB. Ho TepMuHaMu
MOryT OBITh OTAE/NbHBIE OYKBHI, CHMBOJIBI H FPYIIIIbl CHMBOJIOB.
Tak ecnu MBI YCJIOBHMCS BMECTO BHIp@KCHHS «1000Boe comnpo-
TUBJICHHE» YNOTPEO/ATh OYKBY (), a BMECTO BBIPAXKCHHUS «BC-
POSITHOCTh COOHITHSI X» — [PYINY CHMBOJOB p (x), To @ H
p (x) OyayT TCpMHHAMH.

Kakue ¢parmMeHTs! B TOM HJAHM HHOM KOHKPETHOM s3BIKE
CYMTAIOTCSl TePMHHaMH, Borpoc BHesdorudyeckuii. Urobwl npu-
MEHATH [paBH/Ja JOTHKH, H3J0 HUMETh HCKOTOpHIH TpaKkTHYe-
CKHH HAaBBIK PACUJCHEHHSI PCUEBOro [OTOKa HA TE 3JICMCHTHI,
It KOTOpPHIX 9TH NpaBuisa ¢opmyJupytorcs. IlpaBuia JOrukH
[IPHMEHHMBl K TEPMHHAM KOHKPETHBIX fA3bIKOB JIHIIb IO TAKOH
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cxeMe! écsu faHHOe ABJEHHE eCThb TepMHH, TO JJid HEro BUMEloT
CHJIy TAKHE-TO [OJIONEHHS JIOTHKH. AHanoruyHeil OPHUHIUI
YMEeT MECTO H Jiisi BBHICKA3LIBAHHH.

Kaxnaoii TepMHH 0003HA4aeT HJIH HA3LIBAET KAaKHE-TO
npeIMETH (OPeAMETOM 371eCh HA3HIBAETCST BCE, YTO YTOIHO) —
uMeeT 3Hauenue. Tak, TepMHUH «CToJ» 0003HAUAET CTOJbI; 3Ha-
yeHHe 3TOr0 TEPMHHA COCTOUT B TOM, UTO OH 0003HaYaeT UMeHHO
cTOJBI, a He NMpEeAMeThl JPYroro poAa; KakHe HMEHHO NpegMeTH
0603HAUAIOTCA TEPMHUHOM «CTOJ», MOXKHO YCTAaHOBUTBH HYTeM
yKa3aHUST HA OTAC/bHHIE BHJIHMbIE CTOJbI, TYTEM [1OKA3bIBAHUS
PHCYHKOB MJH ¢GoTorpagui CTOJOB, NYTEM OMHCAHHS CTOJIOB
COBOKYIHOCTBIO CJIOB H (Ppa3; TepMHHOM «3JIEMEHTapHas ya-
CTHIA» B (pH3HKe 0003HAYAIOT (PHU3HYCCKHUEC NPEIAMCTHI, OIHCa-
HUSi H [EPEUHCACHHUST KOTOPHX MOXHO Ha¥TH B COOTBETCTBYIO-
mux paborax no (pU3HKe.

DByjeM roBopHTb, YTO TEPMHH b BKJIIOUAETCS [O 3HAYEHHIO
B TEPMHH @ (HJIM UTO MpeaMeT @ ecTb npeamer b; unm, Kopoue,
YTO @ €CThb b), €C/IM M TOJNbKO CCJH BBINOJNHSIETCH CJAEAVIOmee:
mobolt npegmer, oOO3HAYaeMbll TEPMHHOM @, MOXKeT OHThb
o603HaueH TakKxke TepMHHOM b. Hanpumep, TEpMHH «UHCJO»
BKJIIOYAETCSl 1O 3HAYEHHIO B TCPMHH «UETHOE YHCJO» (HJIH YeT-
HOE UYHCJAO €CTh YHCJO); TEPMHH «3JEMEHTapHas dYacTHIA»
BKJIIOUAETCS O 3HAYCHHIO B TEDMHH «3JICKTPOH» (UJH 3JCKTPOH
€CTb 3/JEeMEHTAPHAA YacCTHIa). .

Ecau a ectb b (unu TepMHH b BKJIOYAETCsi O 3HAYEHHIO
B TepMHH @), OyJaeM 3TO 3aMHCHIBATL CHMBOJIOM

a—>b.

Ecnu a ve ectb b (1. e. He BeskuH mpeaMer, 0603HAYaEMbIil
TEpMHHOM @, MOXeT OBIThb OOO03HAUCH TAKKE TEepMHHOM D),
OyneM 3TO 3aMUCHIBATH CHMBOJIOM

~ (a—b).

Echv a — b u b — a, 10 6yeM roBOpHTh, UTO TEPMHHH a4 H b
TOXKJECTBEHHB 10 3HAYEHHIO, U 3anHCHBATh 310 CHMBOJIOM

a=—b.

IlpuMepnl TepMHHOB, TOXKJIECTBEHHBIX MO 3HAYEHHIO: «poMO»
M «PaBHOCTOPOHHHH UYeTHIPCXYTOJbHHK»; «CcTod», «der Tischy
H «a tables.

‘Yepes oTHOmIEHHE BKJIOYEHHSI TEPMHHOB [10 3HAUCHHIO
OIPENENSIIOTCS: JpPYrHe OTHOMIEHHSI TEPMHHOB, B YAaCTHOCTH,
TaKoe: TepMHUH @ Ha3nBaeTcsl oOLHM (POJOBLIM) 10 OTHOIIEHHIO



K TepMuny b, a TepmuH b npH 3TOM HA3LIBAETCH YACTHLIM (BH-
AOBLEIM) 1O OTHOHIEHHIO K @, €CNH H TOJbKO €ClMH b — a H

~ (@ — b). Hanpumep, TepMuH «pomG» SIBJASETCS BHAOBLIM
0 OTHOLIGHHIO K TEPMHHY <«4eThiDeXYTrOJbHHK», a BTOPOH
SIBJISIeTCS] POJIOBHIM IO OTHOIUEHHIO K IIEDPBOMY.

§ 3. 0Go6uwenne TepmuHOB

crnonb3yss OTHOMIEHHE BKJIOYEHHS NO 3HAYEHHIO, MOXKHO
onucatb npocrefmuil ciiocod oOpa3zoBaHHsi TEPMHHOB IO npa-
BHJIaM JIOTHKH — BBEJEHHE HOBOTO TEPpMHHA IyTeM TPHBUAJb-
Horo o0oO0IIeHHs] HEKOTOPHIX AAHHBIX TEPMHHOB. IDTa Onepamnus
MMeeT CAeHYIOWUH BUA: 1) JaHb HEKOTOpHIE TEPMHUHEL 4, . . ., a®
(rme n > 1); 2) npuHuMaercs pEIIEHHE CYHTAThL HpeAMeT b
TepMHHOM TAKHM, 4TO, @ ectb b, . . ., a" ectb b. Hanpumep,
B3IB TEPMHHBl «KHUBOTHOE», <«BOHCKOBOE IOJpa3jesieHHey,
CIJIEMS», «CTAJ0» U KOPKECTP», MBI MOXKEM BBECTH 00001IaOUHi
HX TEPMHH «ylpaBJsseMan cucremas. [Ipu srom He npuHUMaeTcs
OrpaHHYHBAIOIICE PEIIeHHE TOJbKO NEPEUHCJAEHHHE TEPMHUHEI
at, . .., a* CUUTATh BUJOBHIMH NO orHoweHuio K b. Tak uro
pU 3TOM HE HCKAIOUAETCS BO3MOKHOCTb 3aTeM HMPHUHSATL pelre-
HHE CUHTATh TEPMHUHH ¢!, . .., ¢™ TaKxe BHIOBBIMH IO OTHO-
weHuo K b, EcaiH ynoMsiHyToe BRHILE OrpaHHYEHHE IpHHUMA-
ercsd, TO MH OyJeM HMeThb HeJI0 yXke ¢ Apyro# olepapued o
NOCTPOEHHIO TEPMHHOB.

YacTHhil cyyadl BBeJEHUsi TEPMHHOB mnyreM OO0OOIIEHHS
HMEeT TaKOH BHJ: eCJIH @ eCTh TepMHH, 00/afalolHi HEKOTO-
PEIM 3aJlaHHBIM CBOHCTBOM, TO & ecTb b (rje b — BHOBb BBOJH-
MBI TEDMHUH).

Eciu 43BeCTHO 3HAaYeHHE TePMUHOB al, . . ., a”, TO H3BECT-
HO U 3HaueHue TepMuHa b. Ha Bonpoc o ToM, KakoBO 3HaueHue b,
C/IeAyeT OTBeTHTh MNpocTo TakK: a' ectb b, ..., a"* ectb b.

§ 4. IipocToie H CAOKHBIE TEPMUHBI

V3 jaHHBIX TepMHHOB H BHICKA3HIBAHHH 00pa3yioTcss HOBHE
TEPMHHKI C TIOMOIIbI0 0cO0Oro poia si3bIKOBHIX cpejicTB. [lo-
cneaHue OyjeM HasbBaTh TEPMHHOOOPAa3yIOWMMH oOneparo-
paMH nJaH, Kopoue, T-orepaTopaMu.

TepMuHBI, KOTOpHE HE PACU/IEHSIOTCS HA APYTHE TEPMHHBI
M BHICKAa3biBaHHSl U T-ornepaTtophi, 0yJeM Ha3bIBaTh JOrMYyeckH
MPOCTHIMH. TEPMHHBI e, KOTOpHIE COAep:KaT APYrHe TePpMHUHH
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UM BBICKa3biBaHHS U T-omepaTopsl, OyJeM Ha3uBaTb JOrHYe-
CKH CJIOMKHBIMH.

Hanpumep, H3 TepMHHOB «3JIeMeHTapHas 4acTHlla» H «3a-
pSKEHa OTPHULATEIbHO» ¢ IOMOILBIO CJIOBA «KOTOpasi» H 3aNsTOH
ofpasyercsi CJAOXKHBIE TEPMHH «3JEeMEHTapHasd YacTHIla, KO-
Topas 3apsiXKEeHa OTPHUIATEJLHO»;, U3 BBICKA3bIBAHHA «IJEK-
TPOH 3apsi2KeH OTPHIIaTesIbHO» oOpasyeTcss TepMHUH «ToT daxr,
4TO JIEKTPOH 3apsKeH OTPHIIATEJbHO» C IIOMOIIBIO CJOB TOT
dbakT» U «4TO» M 3aNATOH.

IIpHuBe/CHHBIE B NPUMEPE CJIOXKHLIE TEPMHHBI MOTYT ObITh
o6pa3oBanbl W B JApyro#i a3nikoBod ¢opme. Tak, B IepBOM
pUMepe CJOXKHOMY TEepMHHY MOXXKHO NpHAATb BHJ «OTPHILa-
TeJIbHO 3apsKeHHas 3JeMeHTapHas yacTula», rae poJb 7-ome-
paTopa urpaeT rpaMMaTHdeckas gopma H PaciioJIOKEHHE CJIOB.
3necy T-omepaTop sBHBIM 00pasoM HE BBIPAXKEH, U CTPOEHHE
TepMHHA oOCTaeTcs HeABHBIM. UToOH K30exkaTh TAKoro poja
SIBJICHHH, B JIOTHKE BBOJAT 0CO6Oro pojia CTaHZAPTHHIC CHM-
BOJILI B KagecTBe 7-0omepaTopoB H YCTAaHABJIUBAIOT CTaHXAPTHLHIE
npaBuia KOMOMHHPOBAaHHS TEPMHHOB, BRICKA3bIBAHMH U TaKHX
CHMBOJIOB.

Kakne komOuHauuy cJoB H OyKB CYHTAIOTCA NPOCTHIMH
TeDMHHAMH M KaKue CJOKHBIMH, JIOTHKAa CYJAHTh HEKOMIIe-
TeHTHa. Tak, BOIIPOC O TOM, SIBJAETCH TEPMHH «3JIEMEHTApHASN
YaCTHIA» NPOCTHIM HJIH CJIOXKHBIM, €CTh BOIIPOC BHEJOTMYECKHH,
DTOT TepMHH MOKHO, OYUEBHJIHO, PacCCMaTpHBaTh H KaK CJIOXK-
HBIH, €CJiM ero BOCIPHHUMATb KaK TePMHUH BHJa «4acCTHILQ,
KoTopasi sBJsieTcs 3JeMeHTrapHoH». Ho ero MoxHo paccMa-
TPUBAThL U KaK IIPOCTOH, €CJH CYUTaThb €r0 BBOJUMEIM B yIIO-
TpebyieHHe HHBIM NMyTeM KakK LeJoe.

§ 5. /lsa Buja TepMMHOB

Bo3sbMeM BRICKA3bIBaHHE «NIEKTPOH 3apsiKeH OTPHLATE b-
HO». (OHO COCTOMT H3 TEPMHHOB «3JIEKTPOH» H «3apsAXKeH OT-
punartesbHo». Ho 3TH TepMHHL UrpalOT B BBICKA3bBIBAaHHH
pPasJHYHYIO POJb: NepBbii 0003HAYaer MpPEIMEeT, O KOTOPOM
I'OBOPHUTCS; BTOPOH XKe 0003HAYAET TO, YTO MBI XOTHM CKas3aTh
006 3ToM mpeamere. TepMHHBI BTOPOro THIIA HA3BIBAIOT IpEjH-
KaTaM4, a TO, 4To 0003HaYaeTCs HMHU,— NMPHU3HAKAMH NpeaMe-
TOB. TepMHHB! TIepBOTO BHJA HA3LIBAIOT CYOBEKTAMH.

IIpenvkaThl pasjensioTcs Ha OAHO-, ABYX-, Tpex- U T. .
MEeCTHBIE B 3aBUCHMOCTH OT TOr'O, CKOJILKO TpebyeTcsi TepMHHOB-
CyOneKTOB, ¥T00H 06pa3oBaTh BHICKA3RIBaHHE. Tak, mpeaukar
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«3apsiKeH OTPHULlATeNhHO» — OJHOMECTHBLIH, a MNpeJuKarbl B
BLICKA3bIBaHUAX «a Ooable by U «a HaXOAuTCs Mexay b
H C» — COOTBETCTBEHHO SBJSIOTCS JBYXMECTHHIM U TpPeXMecT-
HeIM. CrocOGHOCTE pas/nyarb Npefukarbl TaKUM 00pa3oM Mbl
npennosaracM JaHHOH. TOYHO Tak xXKe JaHHOH NIpejroJiaraercs
CiocOGHOCTL paszsiuuaTh MpeguKaThl W cyObekThl. B ogHHX
CJIYYasiX 3TO Pasjuyle OYEBUIHO, KaK B IIpHBEIEHHOM B HauaJe
nmaparpada npuMepe, B apyrux — Tpebyercs HEKOTOPOe YCH-
Jque, yroObl mpeaukaTr OOHAPYKUTH U BBHIJEJAHTH. Tax, Npeau-
KaTOM B BBLICKa3bIBAHHH «a OoJblle b» SBASETCS BhIpaxKeHHEe
«1iepBBIH NpeaMeT OoJibllie BTOPOro IipeaMera», 4To Helocpes-
CTBEHHO YCMOTpeTh B HEM HeJIb3Sl.

§ 6. JHKH Cy0OBEKTOB M NpPeAMETOB

Onun #3 crnocoboB o0pasoBaHus TepMHMHOB — 0Opa3oBa-
HUE nap, TPOeK H T. 1., BooOile — 3HOK TepMHuHOB. IIpasuio
o0pa3oBaHUs TaKUX TEPMHHOB HMeeT CJeAVIOIWA BHJ: eciH
a, ...,a" (n>2) cyrb TepMuHn, 10 (at, ..., a% e€cTb
TepMuH. Uurarorcs 3TH TepMHUHB Tak: (a!, a®) — «mapa npea-
MeroB al H a®; (@', a?, a®) — «rpofika npenmeros al, a® ¥ a®»
u 1. A Hau, Haobopor, TepMHHB BHIa <«IHKA IIpeMETOB

al, ..., a™ B JIOTHKE MOXKHO H300paxkath CHMBOJIAMH BHja
(at am)
’ » » I’ » o .
DHKU TepMUHOB 00/1a7a10T TAKUMH cBo#ictBamu: 1) ~ (af —
1 . C
— @, ...,aMu~ ((a,...,a") —~a), raei=1,..., n,

T. €. HY OjIMH IIpeJIMeT He eCTh N1apa IIpeaMeToB, He ecTh TpPoiika
IpeJIMETOB U T. JA.; W Hao60opoT, 2) ecau m HE pPABHO f, TO

~ (@, .. ., a"? — b, ..., b™); 3) eciu (b, ..., b") o
pasyercs 3 (a+, ..., %) nyteMm 3aMeHH @ Ha b’ ¥ npu 3TOM
b' — af, 10 (b, ..., bY) — (a', ..., a".

§ 7. Orpanuyenue TepMHHOB

[Iycte a ectb cyObekT, P ecTh npenukar, X eCTh BBHICKA3bl-
BaHHe. I3 HUX MOXKHO 00pa3oBaTh TEPMHHBI «@, KOTOPLIH
uMeeT NIpH3HaK Py, «a TakoH, 410 Py, «a TaKOH, UTO BEPHO X»,
«@ TakoH, 4TO x», «2, B OTHOMIEHHH KOTOPOrO HMeeT CUJIY X»
H T. II. 31ech HCIOJAb3yeTcsi T-omeparop, KOTOPBIH MBI Oynem
Ha3blBaTh ONEPaTOPOM OTPAHUUEHUS M HUCHOJb30BaTh JJIST €ro
H300paxKEeHUS CUMBOJI

IIpapuJsia NoOCTpOGHHST TEPMHHOB C OIePaTOPOM OrpaHHuye-
Hust: 1) ecoid @ ecTh cyOBeKT, a P eCTh OJHOMECTHLIH NTPeJUKar,
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10 @ | P ecTh TepMHH, mpuueM — cyObekT; ecau o, . . ., a*
(n > 2) cyrb cyObeKTH, a P ecTb n-MeCTHHIH Npegukar, To
@, ...,aY) | P ectb cyOpekT; 2) ecnM a ecTtb cyObekr,
a X eCTb BBICKA3bIBAHME, TO @ | X ecTb CYODBeKT.

OO0Opa30BaHne TEPMUHOB IMOCPEJCTBOM ONEpPATOpPa OrpaHu-
YeHUS! eCTh OTrPAHHYEHHE TePMHHOB. TepMHHBI, IOJyYEHHHE
TAKHM ITyTeM, oOJajaT caeNyIolUMH CBOHCTBAMH (B YaCTHO-
ctv): )al P—a;, 2)a | x—a.

§ 8. 3HaveHHe M CMBICJA CJOXKHBIX TEPMHHOB

ITycte A ects TepMuH, oOpa3oBaHHbIA U3 MPOCTHIX TEPMHU-
HoB a', . . ., a"* (n > 1) U Jloruyeckux omneparopos al, . . ., a™
(m >0). Yacrauili caysait A—xorpa n=1 u m=0,
T. €. A eCTb .NpOCTOH TEePMUH.

TepMun A uMeeT 3HaueHHe, T. €. 0003HA4YaeT KaKHe-TO
npeamersl. Ho eciu A ecTh ClOXHBIR TEPMHUH, TO 3]ech IOSIB-
JseTCsi OJiHA 0cOOEHHOCTb CPABHHTENBLHO CO cJyYaeM JJIsi Mpo-
CTBIX TEDMUHOB: 3HaueHHe A MOXHO YCTAHOBUTb Yepe3 mocpe-
CTBO TepMHHOB o', .. ., a™

Byngem rosopuTh, 4TO H3BeCTeH (YCTAHOBJEH) CMBICJ Tep-
MHHA A, €C/IH H TOJLKO eCJH H3BECTHO 3HAaYeHHEe BCeX BXO-
ISINUX B HETO TEPMMHOB &', . . ., @" U U3BeCTHH (YCTAaHOBJIEHEI)
cBoficTBa BceX BXOJASAIIMX B HEro omeparopos ol, ..., a™.
OueBHIHO, /sl TIPOCTHIX TEPMHHOB CMBICJ M 3HAYEHHE COBIIA-
JAIOT.

§ 9. TepMuHbt U3 BHICKA3BIBAHUH

N3 BrICKaskiBaHu# 00pa3yioTcs TEPMHUHEI C ITOMOIIBIO OCO-
ObIX SI3BIKOBLIX BHIpAaXKeHHH. HamnpuMmep, H3 BBICKa3HIBAHMA
«DNEKTPOH 3apsiKeH OTpPUlATENbHO» o0Opasyercss TepPMHH-
CYyOBeKT «TOoT}aKT, 94TO 3/JEKTPOH 3aPSKEH OTPHILATETBHON.
Byaem TepMunnl Takoro Buja u306pazkaTh CHMBOJAMH BHJA
$X, TJe X eCTb BHICKa3blBaHHE, a § — TepMHHOo0Opa3syomuii
OIepaTop «TOT (aKT, 4TOs.

§ 10. Onpepenenns

OrpenesieHUss TEPMHHOB CYTh OJWH H3 CI0CO0OB BBEJCHHUS
TEPMHHOB B s3HIK. HO 3170 — HaubGosiee BakKHbIH Criocof.

BosbmeM Takoe mpocroe omnpepenenue «PoM6 ecTh pasHO-
CTOPOHHHH YeTHIpeXYrofibHHK». Ero MoXKHO 3amucaTh TaKike
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B fipyroit ¢opme: «PomOGoM Ha3bIBaeTCst PaBHOCTOPOHHHH YeThi-
pexyrojipHuK» WIH «byjneM pomOoM Ha3bIBaTh pPaBHOCTOPOH-
HHiI YeThHIpeXyroJbHHK». HoO Nmpu Bcex BapHallMsX ocCraercs
He3n01eMBIM Cllenytomee: 1) 6maronapsi onpeneieHH0 BBOIUTCS
HOBLIH TepMUH «pOMO»; 2) IpUHUMAETCs pellleH’e CUHTATE CJI0BO
«poMO» TePMHMHOM, DABHO3HAUHLIM TEPMHHY «PaABHOCTOPOHHHH
YETHIPEX yTOJbHHKY.

Taxk uro ecau BBLIIBUTH NOJHOCTBIO JIOTHYECKOE CTPOCHHE
TOr0 ONpeAeJeHusi, OHO IpHMeT TAKOHM BHIA: mnpeaMeT BHIA
«poMO» (c10BO «poMO») OyneM CuuTarb TEPMHUHOM TaKMM, 4YTO
«pOMO» == «paBHOCTOPOHHUH  YeTHIPeXyroJbHHUK».  TepMHH
«poMO» 31eCb HAa3bIBAETCS ONPENCNACMBIM, a TEPMMH «DaBHO-
CTOPOHHHI  YeTBIpEeXYTOJbHUK» — onpenensiomuMm. Bropoi
ABJISIETCS CJIOKHBIM TEPMHHOM THIIA @ | P («4eThipexyrodbHHUK,
KOTOPBIH fBJAAETCS PABHOCTOPOHHHUM», WIH <«UETHIPEXYroJib-
HHK, BCe CTOPOHbl KOTOPOro paBHbI MeXny coboio»). Ero sua-
yeHHe CYUTAETCH M3BEeCTHBIM. 3HaueHWe MepBoro (ompepese-
MOI'0) H3BeCTHO Jiulllb OJarogaps TOMy, UYTO OH CYHTAaeTcs
PAaBHO3HAUYHBIM BTOPOMY (ONpEee/sIONEMY).

§ 11. Bugnt onpepenenui

Brimie MBI paccMOTpesNH NpHMep ONpeneseHH#l, KOoTophle
CTPOSITCA MO TakKoH ofmed cxeme: «ByneMm cuurath npenmer a
TePMHHOM TaKUM, uTO @ = b, rne b ectb TepMuny. COKpameHHo
3TO 3aMHUCHIBAETCS B BHUJE

a = Df.b.

B npyroi ¢popMe 3TO onpenesieHre yuTaeTcs Tak: @ CorviacHoO Ha-
[eMy pelleHuIo (110 OnpenéIeHU10) eCcTh TEePMHH, TOXIECTBEH-
HBIH 110 3HaueHHI0 TepMuHy b. Takue ompepefeHusi npakTuye-
CKH mesiecooOpasHul JUIb TOrAa, Korja b eCthb CJOKHBLIH Tep-
MHH, 8 a eCTb a1b0 npocToii TepMuH, HOO COmepPKUT BHOBD
BBOJUMELIHA NPOCTOH TEPMUH.

PaccmarpuBaeMeie onpeneleHdss ObIBAalOT JBYX BHIOB:
1) a ecTp IpOCTOH TEPMUH; 2) @ €CTh CJIOXKHBIH TEPMUH, CONEp-
JKamu#d BHOBb BBOAUMBIA HpoCTOH TepMuH. Ilpumep nepsoro
BUAA Mel npuBoauiu. IlpumMep nJjis Broporo Bujpa: «Jlokasye-
Mot gopMynoH JaHHOrO HCUUCAEHHs S OyfeM HaswBaThb (op-
MYyJy HAHHOTO HCYHUCJIEHHUs], KOTOpasi ABJSETCA aKCHOMOH S
WIH NMOJy4aeTCsl U3 aKCHOM MO NPaBWIaM BHIBoia S». 37ech
TepMUH «(POpMYyJla NAHHOTO HWCUUCIEHUS» BBEAEH 10 3TOTO
onpeaesneHusa, OnpenensieTc HE OH, a BCe BBIpaXKeHHe <«JOKa-
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syeMas (opMyJia JAHHOIO HCUHCJEHHs S», B KOTOPOE BXONMT
ornpenessieMblii IPOCTOH TEPMHMH «JOKa3yeMas.

Onpenenenre yepes nepegrcJeHne BHIOB @ CTPOHTCH IO Ta-
KOH cXeMe: MycThb a Oymer TepMHHOM TakuM, uTto bl ecrhb
a ... b" ecTb @, ¥ HHUKAKOH JpYrod npesMer HE eCTh Q4
(w1u b, . . ., b" M TOJBKO 3TH MpENMETHI CyTh a). B sroMm omn-
penejieHHH NOMHMO 0GOOmEHHMs TEPMMHOB b, . . ., b" HMeetcs

enle OrpaHHyYeHUe BUIOB 4.
Ecan npunsto onpenenenne a = Df-b, To npHHHMaercs

yTBepXKACHHE a == b. Ec/M NpHHATO onpejieieHHe yepes nepe-
YHCJIEHHe BHJOB @, TO MPHUHHUMAETCS MHOXECTBO YTBEpKJIECHHMH:
1) bt—aqa,..  ,b"—a;, 2) eum ~(c—0bY), ...
~ (c = b"), T0o ~ (¢ — a).

DBouiee coxHoil popMoit onpenesieHUsA yepes nepeurcaeHHe
ABJASIOTCA PEKypCHBHbLIE onpegesneHus. Ilpocreiiime K3 HHUX
CTposiTcs o Tako# cxeme. ITyctb a 6yner TepMHHOM TaKHM, YTO
bl—a, ..., 00 —a(tne n>1); 2) ezt ¢t —aq, ...
vy —=a(tnem>1), tod—a,..,d*—a(nek = 1);
3) HHYTO ApYyroe, KpoMe yKasaHHOro B nyHkrax 1 m 2, He
ecTh a.

PacopocrpaHeHHOoe MHEHHE, COIVIaCHO KOTOPOMY olipeje-
JIeHUs CYTh BCErJa olpenesieHHs uepe3 POy U BHUIOBHIE OTJIHYHSA,
omnboyno. Popmel onpeneseHUi pasHOOOPa3Hbl, O YeM MOXKHO
CYZUTH YKe Ha OCHOBE CKa3aHHOro Beine. [IpuBejeM eme oguH
NOOCONBITHREIE TpuMep onpepeneHns Ttuna a = Df-b | x.
Tepmunom g 6yneM HaseiBaTh npesgMeTsl b TakHe, KOTOpbie
He SIBJISIIOTCS NIpegMeTaMi ¢, d ¥ e WIH B OTHOLIEHUM KOTOpPBIX
BepHO, uT0 ~ (b —¢), ~ (b —d) m ~ (b —¢). 3pecs He
YK43aHO HHMKAaKOrO BMJOBOr'O OTJHYHA b. 3nech NpoCcTo mpo-
H3BELEHO HCKJIOYeHHe: a CYTbh BCe IpepMeTrnl b, KpoMe c,

dHue.

§ 12. BoickaskiBanus

BrickaseiBaHUS CYyTh 0COBOro posa A3HKOBLIE KOHCTD YKIHH,
00pa3oBaHHbIE M3 TEPMHHOB, BBICKA3LIBAHHH M BHICKA3hIBaHME-

o6Gpasylomux omeparopos (B-onepaTopos).
Ilpocrefiive BRICKasbiBaHHA GyneM H3o0paxkaTh CHMBOJAMH

BHJa
a<— P,
KoToprle uHTaloTcA Tak: «IIpeaMer a uMeeT NpH3HAK Po,
A0 — 06o0mieHHoe H300parkeHHe HEKOTOPHIX SIBJEHHH A3LIKa
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(npennoxenuit, ppas), B KOTOPEIX MOKHO OOHAPYKUTh CYOBEKT
a, upeaukat P U HEeKOTOpHE S3LIKOBhHIE cpeAcTBa, OOLEAMHSIO-
mue a U P B neq0e BbIcKa3biBague. byneM 3Ty cpeacrsa (M HX
0600imeHHoe H300paXKeHUe <—) Ha3LBaTh OEPaTOPOM MpeaykKa-
TMBHOCTH. [IpuueM ecnu a ecTh 3HKa M3 n cyObekToB, TO P
eCTb 3HMeCTHhiM npeaukat. IIpuMepn! nmpocTeHmux BrICKa3LI-
BaHHUA: «DNEKTPOH 3apsKEH OTPHULAT&IbLHO», «a OoJjblie by,
«Uucno b nmpocroe» u T. 1.

B npuBeieHHHIX NpUMepax oIeparop IMpPeJHKaTHBHOCTH
SIBHO HE BHIPAMKEH, a NMpeAHKaT He BCErja YyeTKO JIOKAJTU30BaH.
Tak 4TO HyKeH HEKOTODPHH HaBBIK YCTaHAaBJIUBaTh JIOTHUECKOE
CTpPOEHHE BHICKa3bIBaHMH. BrpoueMm Ha ROCTATOYHO BHICOKOM
YPOBHE KYVJbLTYPH CpefiHeo0pa3oBaHHOrO yesNoBeKa BhIpado-
TaTh €ro MOXHO OYKBAaJbHO 1OC/AE HECKOJbKHUX yIpaKHEHHH
C NpHMepaMH.

[IpuseneM, pasnee, OCHOBHble B-omeparopel, € IIOMONIBIO
KOTOPBIX W3 JAHHBIX BHICKA3bIBaHUH 00pasyiorcs HOBHIE:

1} /\ — KOHDBIOHKIHSA («H»; «KaNKJLIA H3»),

2) \/ — JAM3SBIOHKIHSA («HIH»; <10 KpaliHe# Mepe OIUH H3%);

3) ~ — BHeEllHee OTPHUIAHHE (HE»;, «HE TaK»);

4) ]| — BHyTpeHHee OTpHIaHHe (YUTaeTcs TakK 2xKe, Kak
BHEIIIHEe, TOJbKO pAacnojaraeTcsi B BBLICKA3HIBAHUAX HHaYe);

D) — — onepaTop YCJOBHOCTH («eC/TH, TOM);

6) V — kBaHTOp OOIMHOCTH (&BCey);

7) 4 — KBaHTOp CYMIECTBOBAHUS (KHEKOTOPHIE?).

OrHomieHHe 3THX ONEPaTOpPOB K COOTBETCTBYIOIIHUM CpeA-
CTBaM fI3blKa MOSICHUM Ha NpUMepe KOHBIOHKIIHHU. Bo-nepBhHIX,
B JIOTHKE B KaueCTBe KOHDBIOHKIUH HCIOJB3YIOTCA Pas3JH4HbIe
CHMBOJIBI TIOMHMO /\, B 4acTHOCTH — Touka, &, K 4 T. IL
Bo-BTOpbIX, B pasJMYHBLIX sI3bIKAX U B Pa3JHYHLIX CJAy4asax
B OIHOM U TOM K€ A3HIKE POJib /\ (KOH'BIOHKIUH) MO2KeT BBIIO0/-
HATH He TOJBKO CJIOBO «H», HO W JpyrHe cpejacTBa, B 4acTHO-
CTH — «HO», 3alsTasi, TOUKa C 3ansiaToM, «a», «a TaKxKe»,
¢KKpOMe Toro» u T. I. M, B-TpeTbuX, YHOMSIHYTHIE SI3bIKOBbIE
CpeiCTBa, MIOMHUMO TOI'O, YTO OHH UIPaIOT HHOI'AA POTL KOHBIOHK-
I{THH, UrpaloT U Apyrue posu. Tak yTo Joruka, BBOJSA OIEpaTop
KOHBIOHKIIMH, a0cTparupyer Julllb HEKOTOPOE CBOHCTBO pas-
JHUYHBIX SI3BIKOBBIX CPEJCTB U paccMaTpPUBaeT ero Kak Tako-
BOE, — MeTOJ, oOniuil JIOrHKe C JPYTrUMH HayKaMH.

[IpaBuna nocTpoeHUs: BHICKA3bIBAHWH C YKa3aHHBIMU BhIIIE
onepaTopaMy HMMeloT TaKOH BHI:

1) ecnu a ectb cy6BekT, a P — COOTBETCTBEHHO MECTHLIM
npeauKar, T0 @ «<— P U a | <— P cyThb BBHICKa3LIBauus,;
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9) ecM X eCTb BBICKAa3hiBaHHE, TO ~X €CTh BHICKA3BIBAHUE
(MOTOMY ~ Mbl H HA3BAIH BHEIIHWM OTPHLAHHEM);

3) eci X W y CyTh BHICKA3hIBAHHSA, TO X /\ Y H X \/ Y
CyTh BBICKa3bIBaHMsI; €CIH X', x%, . . ., X" (n > 3) CyTb BhICKa-
spBaHust, T0 X AN ... Ax* 1 xX\/x*\/...\V x
CyTh BBLICKA3bLIBAHHSI,

4) ec¥ X U Y CyTh BHICKA3biBaHUs, TO X — Y €CTh BHICKA3hI-
BaHHUE,

5) eCaM X ecTb BRICKA3biBaHME, a @ eCTh TepMuH, 10 (Va)x,
(da)x, (1 Va)x u ("] Ha)x cyTh BhICKa3HIBaHHU].

UuraloTcsl NpHBEASHHbIE KOHCTPYKUHH (1 HHTYUTHBHOH
ICHOCTH) TaK:

1) a ]« P — «IpeaMer a He uMeeT NpH3HaKa P

2) ~x — «He-x» («He Tak, Kak roBopuTCs B X»);

) ALCN.. A —«wu XU, u XY

SN/ 2N VX — ! uam x® MM . .. HIH X,

4) x —y— «Ecmm x, 1O y»,

5) (Va)x — «Bce a TtaxoBsl, 4TO x» («Bce a x»);

- (T} Va)x — «He Bce a TakoBbl, 4TO X»;
(da)x — «Hekoroprie a TaKoBbI, 4TO X»;
(1 Ha)x — «Her rakux a, 4ro x».

B jgannpHedmeM A48 YOPOIIEHHWs 3alHCH ollepaTtop IMpeau-
KaTUBHOCTH OyJeM onyckaTth, 3aMeHsAss a<P u a ]« P
cootBercTBeHHO Ha P (@) u ~ | P (a). Dror crocob 3anucy siBas-
erct oOmenpuHsaTeIM. OH JeACTBUTEJNBHO IMPOMIE, HO HMEHHO
TaKasli 3alliCh IPOCTHIX BLICKA3LIBAHUI INoMeiasa pasjHyuTh
JiB€ TO3HIMH OTPHUIAHHS — IMEepe] BBbICKA3LIBAHHEM B ILEJIOM
U TIepe], olepaTopoM INPeAHMKAaTHBHOCTH, T. €. Pa3jUuUTh ~
M | KaK pas/juyHble JOT'HYeCKHe OnepaTtopnt. A 3TO NMPUBEJO
K JOBOJILHO OULYTUMBIM TIOCJAEACTBUAM B JIOTHKE, HallpuMep —
K HeOllpaBJaHHOMY OrDAaHUYEHHIO MPABUJ JIOTHKH B UHTYH-
IIUOHHCTCKOH JIOTHKeE.

[IpuBenenHbie CTPYKTYpPHI BLICKA3nIBAHMH HE HUCYEpIIbi-
BAIOT BCEX BO3MOXKHBIX BHJOB BbICKas3hiBaHui. Jlpyrue BHIEI
BHICKa3biBaHUH 00pasyloTcs 3a CcueT BBEAEHHS IIPOU3BOJHBIX
B-oniepatopoB, 3a cyeT yCJIOXKHEHHS CTPOSHHS TEPMHHOB H
nepepacrnpenenesuss HX 4Yacreéd B $3LIKOBBIX KOHCTPYKIHAX
u T. n. Hanpumep, BrickaswiBanue P (@), B KOTOPOM a ecCThb
TepMUH «b, KOTOpHIA BRIOpaH NpPH YCJAOBHH C», MOXKET OBIThb
[IOCPENCTBOM A3LIKOBLIX TpaHchopManui npeodbpazoBaHO B Bbl-
CkaspiBauue «P (b) mpu ycJAOBHH C», B KOTOPOM CChLIKa Ha

yCI0BUs BhiHEeCeHA U3 CyObeKTa Kak ocobasi 4acTb BRICKA3bIBa-
HuA.
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§ 13. Cmbica BbICKA3HIBAHHMK

bynem rosopurh, 4TO HU3BEeCTEH CMBICJ BLICKA3LIBAHUA,
@CJH U TOJHKO €CJIU U3BECTEH CMBIC/ BCEX BXOJAMIUX B HEro
TEPMUHOB H H3BECTHHI CBOHCTBA BCeX BXOASUIUX B HEro JIOTH-
YEeCKHX ONepaTopoB.

JIBa BLICKa3HBaHUA X U y OyneM CUHTATb TOMXIECTBEHHLIMHU
0 CMBICJIY, €CJH H TOJBKO eCJH SX = Sy. DymeM ToxaecTBo
BHICKA3LIBAHUHE 110 CMBICJY H300paxkaTh CHMBOJIAMH BHJA

X=y.

§ 14. Onpenenennst ¢ BbICKa3blBAHUSIMH

TepMHHEI MOTYT BBOAMTHCS B ynorpeOseHUe Tak, 4TO NPH
TOM OIPEAe]AIOTCS Cpa3y leJble BRICKA3HIBAHHA, T. €. Kak
YacTH BLICKa3bIBaHUH. ITHM CrmocoOOM BBOJATCA TepMHHBI-
npenvkatel. OnpeneneHus 3TH CTPOSATCH IO TAKOH CXeMe:
«<byjneM cuuTaTh X BBICKA3BIBAaHUEM TaKUM, UYTO X = y», IIe Y
ecTh JJAHHOE BBICKA3LIBAHUE HJIH COBOKYITHOCTb BBICKA3bIBAHHH.
CoxkpamenHo OyfeM 3TO onpeje/eHHe 3alMUChiBaTb CHMBOJAMHM

BHA
x = Df.y,

rJe X eCTb OlpeaesseMoe BHICKa3hIBaHUe, COIEpkKamee onpesne-
JISeMBIH TEPMHH, a y — JAHHOE BBICKA3hIBAHHE, Uepe3 KOTopoe
orpejensiercs x (T. €. ONPEeJIAIonee BRICKA3hIBaHNE).

[Tpumep Ttakoro ompepenenusi: OyaeM CUMTAaTh BhIpaXkKeHHe
«®Dopmyna jgokasyeMa B S» BRICKa3bIBaHHEM, TOXKAECTBEHHBIM
M0 CMBICJIY BBICKashiBaHHIO « PopMyJsa e€CTb akKCHOMa S WIH
MOJy4eHa H3 aKCuoM S 10 MpaBujaM BBIBOAA S».

Onpenesienue x = Df.y ecTb JuLIIb COKpamieHHas 3alKCh
ofnpenesieHus BHIA

sx = Df.sy.

Yame (4 310 ynobHee) ompeneneHusi TAKOTO Poxa 3anHUChI-
BalOT B TaKoH ¢opme: «ByaeM roBopHuTh, 4TO X, €CJU U TOJHKO
ecan y». Hanpumep, «Bbynem rosoputb, uTo dopMmysa xoka-
3yema B S, ecsiu U TOJLKO €CJ1M OHA €CTh aKCHOMA S WU Nony-
yaeTcs M3 aKCHOM 110 IpaBHiaM BuBoga S». B Tako#d ¢opme
IPOCTO 3NMHMHUHUPOBAHA YacTh CPEJACTB ompeneseHus (Hanpu-
Mep, CChbLIKa Ha CMBIC/T BRICKAa3biBaHUH), 4TO 00JieryaeT BBIBOJ,
CleACTBHH U3 onpenesenus. Ho npH sTom npupona onpejelie-
HUSL He BhIPAXKAGTCA $IBHO, YTO HMMEET CBOM HEeJOCTaTKH,
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C noMolip10 OnpenesieHH s pacCMaTpHBaeMOro BHUaa ompene-
ASIOTCA TNPEAHKATHE H JIOrHUECKHE OIEPaTophl.

O6LMHO 3THM ONpeleNeHHsIM MpHpaercs (CXeMaTHYHO)
Takofl BuA: «ByleM rOBOpHTH, YTO NPEIMeT a (WIH NpegMeThl
a,...,a% rie n>2) xapakrepH3yercs INpPH3HAKOM P,

ecJiM H TOJBbKO ecau g, ..., y™ (tne m > 1). 3nech cMuICa
TEPMUHHOB 4, at, ..., a" yxe H3BECTEH, CMLIC] yl, e YT
H3BECTEH, TEePMHHH 4, @, ..., a" BXOmaT B y', ..., Y™

N0 MOCTPOEHH Sl ONpEeNe/eHus JHub P He sBIfETcAd TePpMHHOM
(uny CMBICA P HE H3BECTEH).

§ 15, Hpoussojtibie onepaTopbl

OnpenesieHHsi paCCMOTPEHHOrO BhIIIE THUMA NAIOT BO3MOXK-
HOCTb ONpeleisiTh TNPOH3BOJHLIE JIOTHIECKHE ONepaTopHI.
IpuBefieM HeCKOJLKO NPHMEPOB:

1. (x:y) =Df.\VHA(~x\ ~y)

2. (xeyy=Df. (x—=yp) \N{y—x)

3. ?P(a) =Df. ~P(a)/\~ " 1P(a)
CVa)x=Df. ~(Vayx \ ~( 1Va)x
PHa)x=Df. ~Ha)x/\~("]da)x.

[lepsbifi H3 HHX eCThb CHJbHAs NU3BIOHKUUA M 4HTaeTCA Tak:
«OJHO H TOJIbKO O HO K3y, «1u00, 11nbo». BTopoh yuTtaercs Tak:
€eCJIY 1 TOJBKO €CJIH». TpeTH ecTh OorepaTop HeoNpeneeHHOCTH
M uuraercs Tak: ?P(a) — «Heabssa ycranoButh, P(a) win
P(a)», «He-P(ad) u ue- | P(a)», «Hewussecrno, P(q) win
P(a)» u 1. 1n.; ananoruuno a5 (PVa)x u (Pda)x. B obmem
OH ynoTpebJssieTcst Torja, KOraa Ml HE MOXKEM NpH3HaTh Kak
P(a), Tak u T|P(@) (xak (Va)x, tak u (" |Va)x; xak (da)x,
TaK u (" |Ha)x).

§ 16. 06 onnom ceoficTBe ompeneNneHuH

Onpenenenus Buaa a = Df.b naloT npaBo MOBCIONY 3aMe-
HATH TePMUH b Ha TEPMHUH @ U TEPMUH @ HA TepMHUH b, a ompe-
AJIEHUAA BHJA x == Df.y — 3aMeHATb BLICKa3biBaHHE X HaA
BHICKasbIBaHHE Yy M BbicKasblBaHHE Y Ha BHICKA3bIBaHHE X,
TpHYEM 3TH 3aMeHHB! JalOT BO3MOXKHOCTb 3aMEHSIThb HeKOTOphle
SI3LIKOBEIE KOMILTEKCH! Ha (ojiee yIOOHBIE C KaKOH-TO TOYKH
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3peHud (HanpuMep, Ha OoJiee KOMNAKTHble, HAa HHTYUTUBHO
ACHBIE M T. I.).

Hanpumep, ciaoBo «poMb» Kopode K yIoOHee B oOpaieHHH,
yeM TpPymna CJAOB «PaBHOCTOPOHHMH YETHIPEXYTOJbHHK»; Bbl-
paxenue X :y kKopoue, ueM (x \/ y) /\ (—x \/ —y).

bes Ttakoro poma cokpameHd# ¥ 3aMeH, Hau¥Hasg ¢ HeKO-
TOPOro MOMeHTa, CTAHOBUTCS [PAKTHYECKH HEBO3MOXKHBLIM (UK~
CHpoBaHHe 3HaHUH U ollepUpoBane uMH. OTbICKaHHe Hauboaee
yIOOHBIX dopM COKpameHHs eCcTh OfHAa M3 BaxKHeHIIMX 3anay
NOCTPOEHHS $3bIKAa HAaYKH BOOOLIE.

§ 17. 3nauenusi MCTMHHOCTH BBICKA3HIBAHHH

O6nieusBecTHa OlleHKa BLICKA3bIBAHUH KaK MCTHHHBIX H
JoXHBIX. K HUM Telephb NPHCOSKUHSIOT ellle HeollpexesIeHHOCT,
HellpoBepsaeMoCTh, HepaspeliiMoCTh U T. 1. BhipaxkeHus «wuc-
THHHOY, «JIOXKHOY», «HEONpeJe/eHHO» U T. J. CUHTAIOT TePMUHAMH
(MM 3HAaKaMM) 3HAYeHHH MCTHHHOCTH BLICKA3LIBAHUU MJIH UC-
THHHOCTHBIX 3HaueHHH. Huxke Mbl chopMynupyeM oCHOBHEIE
NPHUHIMIB!, OTHOCANMEC] K 3HAYEHUAM HCTHUHHOCTH BbICKa-
3LIBAHHH.

Bo-nepBbiXx, TEPMUH «UCTHHHO» JOJKEH ObITh ONpexeaeH Kak
NpeAHKaT BHICKA3LIBAHUMH BHJA «BbICKAasbiBaHHE X HCTHHHOY.

Bo-BrophiX, B 3aBUCHMOCTH OT PasfH4YMd B CTPYKType BHI-
CKa3biBaHHH Xx ONpene/ieHHe TePMHUHA «HCTHHHO» HOJXKHO OBITh
pasnnuHbiM. Hanpumep, TepMuH «MCTHHHO» JJifl BBICKA3biBa-
HU#l x /\ y c ollepatopoM /\ ¥ BbiCKa3biBaHU# x \/ y ¢ omnepa-
topoM \/ omnpenensiercsi pasauyHO (HHAYe 3TH ONMepParopHl He
6yayT pa3fauuaTtbcd). HesaBHCHMO OT CTpOeHUs X YMECTHO JIHLIb
Takoe onpejeneHne: «x UCTMHHO» = Df.x («x MCTHHHO, ecnH
B TOJBKO €CJH X»). DTO OlpeleseHHe JNaeT NMPaBUJO BBEHEHHUS
MpenyiKaTa «MCTHHHO» B S3bIK M 3JMMHHAIMM H3 Hero KakK Us-
JIULIHETO.

B-Tperbux, A/l NPOCTHIX BHICKA3BIBAHUH TEPMUH «HCTHHHOY
NpUHUMaeTcs 0e3 onpepeneHUsi. 3JeCh JOCTAaTOYHO OTrpPaHHU-
YUTHCA TIOACHEHHEM M MPaBWJIOM, 0 KOTOPOM TOBOPHJIOCH BO
BTOpOM NyHKTe. IIpuHAB TEPMHH «HUCTHHHO» MJIsT MPOCTHIX
BHICKA3LIBAHHH, MOXKHO 3aTeM ONPeNeJUTh €ro IS CJOXKHBIX
BbICKa3hIBAHUH uepe3 3T chayuyad. Ilpu 3toMm onpenenenus jaoda-
JKHK OBITh TIOCTPOEHB! TaK, 4TO6H! BCEr/a BHINOAHAJIOChH IIpaBU-
JIO, YKa3aHHOe BO BTOPOM IIYHKTE.

B-geTpepThix, BCe OCTaJibHble 3HAYeHUs1 HCTUHHOCTH OIIpe-
AeIOTCA depe3 3HayeHHe «uCTHHHO». Hanpumep, sHauenue
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CHEHCTHHHO» OlIpene/isiercsl TaK: «x HeHCTHHHO» = Df. «x
He SIBAETCS HCTHHHBIMY HIIH «X HEMCTHHHO» == Df. «~ x Hc-
THHHO» . [Ipyrol nmpuMep — onpejesnenys 3HaYeHHH «HeolIpe-
JEJEHHO» H «IOXHO» /15 BhicKaswBaHu# Tuna P(a): 1) «P (a)
noxHo» = Df. « 1P (a) ucraaHO»; 2) «P (a) HeonpeleieHHO» =
= Df. «— P (@) /\ — 7| P (a) ucrunno».

Takum o6pasoM, Bce TepMUHBI 3HAUeHHH NCTHHHOCTH B KOH-
Ile KOHUOB MOI'yT OBbITh 3JJUMHHHUDPOBAHBI U3 si3bIKA4, H COOTBET-
CTBYIOLIHE BHIPAXXEHHsI C HUMH 3aMeHEHb! Ha BHIPAXKEHHS C Tep-
MHHOM «HUCTHHHO», a4 MOCJENHHH BoOOUIe MOXKET ObITh YCTPaHeH
M3 sI3bIKA IO IIPaBUJY 3aMeHBb! BBIPAXKEHHH «X¥ UCTHHHO® Ha X,
Ho 370 HMKAK He 03Hayaer TOro, YTO 3TH TepMHHBI BOOOIIE
u3aumigy. OHU yIOOHB! I/ YCTaHOBJEHHS HEJOTo psxa JoTH-
yecKMX olepallli, a HaYHHas ¢ HeKOTOpOro MOMEHTA, OHH IipakK-
THYECKH HeOoOXONMMB KaK CHJIbHOE CpPeICTBO COKpalleHHA
CJIOKHBIX SI3BIKOBHIX KOHCTPYKIMH B KOMIIAKTHHIE W 00GO3pH-
MBbI€.

3HaueHHe KICTHHHO» MOXXeT OLITh 3JINMHHHPOBAHO U3 A3HIKA,
HO ero HeJb3sl YCTPpaHUTh M3 CHUTyauuH, B KOTOpo# yrorpeb-
JIFIOTCA BBbICKa3biBaHHs. OHO Bbipa)kaeT OTHeECeHHe BBICKa3hbl-
BaHHH K COCTOAHUAM, BHIpaxKaeT &KT NPHUHATHA BHICKa3HiBa-
HHH WJIH COTJIAaCHS C TeM, O YeM B HUX ropopurcs. Tak 4To 3a-
MeHa «X MCTHHHO» Ha X O3Hauaer, YTO IpHU3HAHHE X BHpa)xa-
ercsl He SI3LIKOBBIMH CPENCTBAMH (He IPENHKATOM «HCTHHHOY),
a Kak-To HHaue (caMHM (paKToM IIpOM3HECeHHs HJIM HarHuca-
HUA X, KaK 3TO 4alle BCEro H Jesaercs).

CBoIHMOCTh BceX 3HauyeHHMH HCTHHHOCTH K 3HAUYEeHHIO <HUC-
THHHO» O3HAauaeT Cjaenyiollee. Y TBepXKaas, 4To X HMeeT HeKo-
TOpO€ 3HaueHHe HCTHHHOCTH @, MBI TeM CaMbiM IIPH3HAaeM, UTO
HMeeT MECTO HeKOTOpOe COCTOSIHHE, OIHCHIBaeéMoe BBLICKA3hiBa-
HHEeM y, NpHYeM olpejesieHHe @ JOMKHO OHTbH MOCTPOEHO TakK,
YTOOH H3 HEero MOXHO ORLIO BBIBECTH YTBEpXKNEHHE «X HMeer
3HAYeHHe UCTHHHOCTH @, €CJU H TONLKO €ClIH y».

Haxkonen, pjaa Kaxpnoro 3HaueHHS HCTHHHOCTH HMeeT CHJIY
YyTBepKjeHHe: Jiioboe BhICKa3biBaHue JHO0 UMeeT 3TO 3HaUeHHe
UCTHHHOCTH, JIHO0 He uMeeT ero. B gacTHOCTH, Kaxkjoe BHICKa-
3bIBaHHE JHOO0 HCTHHHO, JHOO He ABJASIETCS HCTHHHBIM, JTHOO
JIOXHO, JIHO0 He ABJIgeTCs JIOXKHBIM W T. II.

Berpeuaioiieecss B f3biKe C/IOBO «HCTHHA» €CTh JIHIIb CO-
Kpauenne A/l BHIPaXKEHHS «BbICKa3blBaH¥e, KOTOpPOe HCTHH-
HO»; aHaJIOTHYHO JJIsI IIPOYMX 3HAYEHMH HCTHHHOCTH.
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§ 18. Yucao 3HaueHN#i HCTHHHOCTH

BospMmeM mpocTediee BhICKasbiBaHHe P (a), Hanpumep —
«HacTuila @ HaxoguTcst B 06J1aCTH POCTPpaHCTBa by, Bo3MOXKHB!
TaKHe cjaydau: 1) yacTuny a HeBO3MOXKHO -Habawoparh; 2) 4a-
CTHILY @ BO3MOXHO HabJjonartk. Bo BTOpoM cjiydyae MBIC/IHMBI
Takue mojciayyau: 1) dacTHma a neHCTBHTENBHO HaXOXUTCS
B 06JIaCTH NPOCTPAHCTBa b; 2) 4WacTHma a He HaXomuTCH B 06-
JIaCTH NpOCTpaHcTBa b; 3) wacTuima a NBUXKETCS TaK, UTO HeJb3s
CKa3aTh, UYTO OHA HaXORWMTCH B b, U HEJIb3S1 CKa3aTh, YTO OHA
He Haxomutcst B b. Taxkum o6pasoMm, ans P (@) Bo3MOXKHO
BBeCTH B YynoTpe6GJjeHHe dYeThipe TepMHHa 3HadeHWH HCTUH-
HOCTH, COOTBETCTBYIOIHE NPHBENEHHBIM BHIIIE YETHIPEM BO3-
MOXKHOCTSIM. OHM M BBOASITCS TOJNBKO JJISl TOTO (€CJTH HA CaMOM
Ieje BBORATCS), 9To6bl 0003HAUUTh, KaKasd HMEHHO H3 3THX
BO3MOXHOCTe#d NpH3Haercsi. [lycrs, HanpuMep, NPHHSATHL Ofl-
peneeHus:

1) P (@) HenpoBepsieMo, €CJIM H TOJIBKO €CJIH @ HEBO3MOXKHO
HabJI0OnAaTh,

2) P (a) HCTHHHO, €CU W TOJBKO €CJIH @ MOXKHO Hab/oxaTh
M Ha CaMoM Jiejlé @ UMeeT mnpu3HaK P;

3) P (a) HeomnpeneseHHo, €CJM H TOJBKO €CJH @ MOXKHO
HabJofaTh, HO HEBO3MOXKHO YCTaHOBHTb, HMEET a npH3Hak P
HJAN HET;

4) P (a) no¥XHO, €C/IM H TOJNILKO €CJH @ MOXHO HabJ/MoxaTh
H IIPH 3TOM @ He WMeeT Npu3Haka P.

M ecin MBI Tenepb 6yAeM YTBepXKnarb, 4TO, HaNpHMED,
BbICKasblBanue P (@) JoXHo, TO 3T0 6yJReT 03HauyaTh JHIUb TO,
YTO MBI NpHHHMaeM ([IpH3HaeM) CJERYIomee: @ MOXHO HabJio-
naTth, @ He HMeer P.

Eme Gosblline BO3MOXKHOCTH OTKPBIBAIOTCS IJISi BBICKa3bl-
BaHni ¢ GoJsiee CJIOXKHBIMH CTPYKTypaMmH. 1akK 9To B NPHHIIHIIE
4yHCJIO 3HAUeHW# HCTUHHOCTH He orpanndenHo. CKOJNBKO HX
Ha caMoM Jejie PUTYPHPYeT B sI3bIKe, 3aBHCHT OT NpPaKTHYECKOH
nenecoo6pasnocth. o nocjennero BpeMeHH 06X0NHIHCE IBYMS
SHAYEHHSIMH QUCTUHHO» U «JIOXKHO®, IPUYEM JIOXKHOCTbL TOHH-
MaJiaCh KaK OTPHIlaHHe HUCTHHHOCTH (KaK «HEUCTHHHOY). B no-
cJlefHUE JeCATHJeTHSI BCE ualle CTalH YIoTPebasiTh Tperbe
3HAUYEeHHE — «HEeONpeNeJeHHoy. B CBSI3N ¢ 5THM TePMUH «JIOXKHOY
0Kas3aJiCsl IBYCMBICJIEHHBIM: OH CTaJt 0603HauaTh OJHO M3 3Ha-
YeHHH HCTUHHOCTH Hapsiiy C «UCTHUHHO® H «HEOMNpPEeNeICHHOY,
a C JApYrofl CTOPOHB OH COXPaHHJ CMBICJ OTPHUIAHHS HC-
THHHOCTH. DTO BeJeT K PasJHYHOTO pojia HeNopasyMeHHM,
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Mu 6ynem yrorpebasith B KatecTBe OTpHIlaHMA HCTHHHOCTH
TEPMUH <«HEHCTHHHO», NPHHAB TaKoe OIpefesieHHe: BbICKa3bl-
BaHHUe HEHCTUHHO (UJIM SIBJISETCSl HEHCTAHHBLIM), €CJIM H TOJLKO
eI OHO He SIBASIeTCSI HCTUHHbLIM. TepMUH e <«JIOXKHOY Mbl
6yneM ynorpe6asitb Kak o603HaueHHe OJHOTO M3 3HAYeHHH
HCTHHHOCTH, KOTOpO€ JHIIL MHOIKAa MOJHOCTBIO COBNAajaer
CO 3HAUEHMEM «HEHUCTHMHHO®, 28 HMEHHO — KOTI[a BbICKa3bIBAHHE
MOKeT NPHHATH TOJBKO OJHO U3 ABYX 3HAYEHHH «MCTHHHOY H
«JoxKHO». Tak 4To ecsqn BLICKa3biBaHUE JIOXKHO, TO OHO HEHC-
THHHO; HO €CJIM BLRICKa3blBaHHe HEeMCTHUHHO, U3 9TOT0 HE CJIERYeT,
. 4TO OHO JIOKHO: OHO MOXKeT OLITh HelpoBepsieMo, HeOnpeneJIeH-
HO U T. 0.

OueBnpHO, BCSIKOE BHICKasbiBaHue JHOO HCTHHHO, JHOGO
HenctneHo. Ho He Bcerpa (Hpu yCJOBHHM NPHHSITOTO COTJalle-
HHS1) BepHO, YTO BbICKa3blBaHUE JUG0 HUCTHHHO, JUO0 JIOKHO:
BLICKa3LIBaHHE MoXeT ObITb HEOUpEefe/IeHHLIM, T. €. He OBITh
HCTHHHBIM H He ObITL JIOXKHBIM,

§ 19. Koopaunatot BbICKA3bIBAHHH

3HAYEHHs] UCTHHHOCTH HEKOTOPBHIX BHICKA3LIBAHUH 3aBHCAT
OT MeCT2 W BpeMeHH HX ucnoab3oBaHusi. Hanpumep, BeicKasbl-
BaHue «OKHO OTKDBLITO» MOXKET ObITb HCTHHHO B OTHOLUEHHU
OTHOTO OKHAa M HEHCTHHHO B OTHOINEHHH JAPYyroro (Koropoe
34aKpBITO), MOXKEer OLITb HCTHHHO B OTHOHIEHHH HEKOTOPOIO
OKHa B OAHO BPeMSI H HEHCTHHHO B OTHOIUIEHHH 3TOTO XK€ OKHA
B ApPyroe BpeéMsi. byneM Ha3bLIBATH TaKHE€ BBICKA3LIBAHUA JIO-
KaJbHBIMH. K 4HCJAY JiIOKanbHbLIX BbLICKA3hBIBAHWH OTHOCSITCS
BBICKA3hIBaHH 1, SHAUEHH I HCTHHHOCTH KOTOPBIX MOTYT MEHSITh-
csl B 3aBHCHMOCTH OT HBEUBUJOB, ¢ KOTOPHIMH HX COOTHOCHT.
Ho nockoJibKy pasiHuHble HHIWBHALI TakK HJH HHA4Ye pasju-
Y2I0TCSl TI0 NOJIOKEHUIO B NIPOCTpaHCTBE H BPEMEHH, TO CMEHa
MHIUBHI2, C KOTOPLIM CONOCTABJSAIOT BLICKA3bIBAHUE, €CTh
M3MeHeHHe 06JIaCTH NPOCTPAHCTBA HJH BPEMEHH HCHOJib30Ba-
HHSi BBbICKa3blBaHHSI. AHAJOTrHYHO — 3aBHCHMOCTb 3HAYEHUH
HCTHHHOCTH BBLICK23bIBAHHM OT YCJIOBUH CBORUTCS K 32BHCHMO-
CTH OT MecTa W BpeMeHH (U3MeHeHHMe YCJOBUH mnpennoJsaraer
CMEHY MECTa HJH Jpyroe Bpemst).

bynem HaspBath KOOPAHHATAMHM BbICKA3HIBAHUS X MECTO,
BpeMsi, YCJIOBUS M T. 1., B KOTOPBHIX HCHOJbL3YeTcsl X H YCTaHaB-
JUBaeTCsl ero 3HaueHHe MCTHHHOCTH. Kooppunathl BhICKasbl-
BaHUH OOLIMHO NpPEJNoJiaraloTcs HesiBHO, HHOTJA He HIpaloT
poJjin, HHOTHA (PUKCHPYIOTCS ocoObIMH 3HaKaMu. [Ipm ¢opmy-
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JupoBKe fipaBua JOIMKM H HNPHUMEHEHHH HX, OJIHAKO, BaiKHO
BCcerfla mnpefnoJararb, 4To OHM TaK WMJAHM HHa4Ye MOTYT OBbITh
yureHbl. BosbMmeMm, Hanpumep, BbiCKasbianue «Ecau P (a),
10 Q (a)». UTo6H1 onepupoBarb UM NpaBHABHO, B CAyyae Jio-
KaJbHOCTH BXOHASIIIUX B HEro BHICKasblBaHHH HEOOXOAUMO CO-
6JionaTh TOXAECTBO KoopauHat aast P (a) u Q (a), B 1aCTHOCTH,
ecJM BHIOpaH MHAUBHA b TaKoil, 4yto b ecTh @ B MepBOM U3 HUX,
TO TOT € HHAMBHJ NOJXKEH OBITh BEIOPAH W BO BTOPOM. EciH
RAHO, YTO X UCTHHHO H Y HCTHHHO, TO MBI HMeeM NPaBo INpPH-
3HaTh HCTHHHBIM X /\ y JIHIIb IIPH YCJIOBHH TOXKAECTBA KOOP -
RMHAT A1 X, y ¥ x /\ y (B cjllyuae, KOHEYHO, €C/IH BHICKA3bl-
BaHUS X W Y JIOKaJbHH).

MexXny KoopauHaTaMH @ H BBICKa3bIBAHHEM X HHKAKOH JIOTH-
yecKoi cBsiau Her. KoopmuHarel cyth 000COGHBIIASICS YacTh
BLICKa3blBaHHUSA, M MpPHU JIOTMYECKHMX olepanusx C X BO u36e-
XKaHue olKO0K 3Ty 4acTh a Hajo Kak-TO aCCONHHPOBaTh C X,
T. €. ONePHPOBarh BLICKA3bIBAHHEM «X MPHU a».

BrICKa3biBaHH A, 3HAYEHHSI HCTHHHOCTH KOTOPBIX HE MEHS-
IOTCA C U3MEHEHHEM KOOpIHHAT (KOTOPHEC HMEIOT OGHO H TO XK€
3HaYeHHe MCTHHHOCTH B JIOOBIX KOoOpAUHATaX), 6yAeM Ha3bBaTh
VHUBepCaJbHBIMH. [IpHMepsl yHHBepCaJbHHIX BHICKa3bIBAHHH!
«<Bce uernble yucia pesdarcs Ha gBa 6e3 ocrarTkay, «INEKTPOH
3apsiKeH OTpULATENBHO», «D > 3», «HesoBeK cMepTeH» H T. II.

C y4eroM KOpPPeKTHB OTHOCHTEJIBHO KOODHHUHAT BLICKA3hl-
BaHUH NpaBuia JIOTHKH B ONUHAKOBOH Mepe OTHOCATCS Kak
K YHHBePCaJbHBIM  BLICKa3bIBAHUAM, TaK M K JOKaJbHHM.
IlepBbie xapakrepHB HJIst TOYHBIX HAyK, H IMOCKOJBKY A
HUX TpepnoJaraioTci Jiobble KoopAHHATH (T. €. KOOPIHHATHI
6e3pa3nyyHbBl), CCHBIKM HA MOCJAEIHHE BOOOIIE OMYCKaloTCH.
Bropble xapakTepHbl §JIf ONBITHHIX HayK, H B psje CIyYaes
BHISIBJIEHHE KOOPAWHAT HJA HUX UTpaer CYMECTBEHHYIO POJb.

§ 20. 3nayenue MCTUHHOCTH BHICKA3HIBAHMHA C OmepaTo-
PaMH KOHBIOHKUMH, JU3BIOHKUHMHA U OTPHULAHUS

[IpepukaTel «uCTHHHO» (V) H «HEHCTHHHO» (nv) AJSl BHCKa-
3LIBaHUH C omepatopaMH —~, \/, /\ oIpenejsiorcst Tak:

I'. (x /\ ¥) HCTHHHO, €CJIM M TOJNBKO €CJH X HCTHHHO H Y
HCTHHHO.

12. (¥ /\ ¥) HEeHCTHHHO, €CJIM ¥ TOJIbKO €Cli¥ Mo KpaldHeh
Mepe OJHO U8 X U Y HEUCTHHHO.

21 (¢ \/ Y) HCTHHHO, €CJIM ¥ TOJIbKO €CJiM 1o KpaliHeH Mepe
OJHO M3 X H Y HCTHHHO.
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92, (x \/ y) HEUCTHHHO, €CJIH X HEHCTHHHO H § HEHCTHHHO.

3%, ~x HCTUHHO, €CJAH U TOJbKO €CJH X HEHWCTHHHO.

3%, ~ X HEUCTHHHO, €CJIH ¥ TOJNBKO eCAH X HCTHHHO.

SIBHBIE OmpejeIeHHsT OTJHYAIOTCS OT HPUBEJEHHBIX JHIUDb
TeM, YTO K€CJH H TOJIBKO ecyu» 3aMmeHsiercs Ha =Df. HesapHbM
onpeleseHHsIM Al KparKoCTH H HarJsifHOCTH MpHAAIoT GopMy
TabHLL.

VI3 CKa3aHHOTO OYE€BHJHO, YTO TEDPMHH «HUCTHHHO» HMEET
pa3IHYHEIA CMBICH B 3aBUCHMOCTH OT TOTO, K KaKUM BHJaM Bbl-
ckasbiBaHHH X /\ Yy, X \/ ¥, —x H T. . OH oTHOCHTCS. M HuKa-
KOI'0 eQHHOro U oOLlero CMbICJa, HE3ABUCHUMOTO OT CTPYKTYpPHI
BHICKa3biBaHU i, oH He uMeer. OH BooOnie HE UMEET HHKAaKoro
cMBIC/Ia caM 1o cebe, 6€30THOCHTEJBHO K BLICKAa3biBAaHHSIM,
npeauKaTaMH KOTOPLIX OH siBJisiercsl. AHAJIOTHYHO J/isi TEPMHHA
«HEHCTHHHOY.

Bosee Toro, TepMHHB 3HAaYE€HHH HCTHHHOCTH MOT'YT HMEThb
pa3JIMYHLIN CMHICI JaXxKe J/Isl BbICKAa3hIBaHHH ¢ OXHOH H TOH Xe
CTPYKTYpOH B 3aBHCHMOCTH OT 4uCJa yHorpeb/sieMblXx 3Haye-
Hul ucriHHOCTU. [lycTh, HanpuMmep, BBeieHH! B ynoTpebsenue
TpH 3HAUEHHSI HCTHHHOCTH — HCTHHHO» (V), «HEONpENeseHHO®
(n) u «ioxuoy (f). Jlas BBICKA3bIBaHHS BHAA ~X BO3MOXKHBI
- TaKue OonpenesieHusi TepMHHA «UCTHHHO»: 1) ~x HCTHHHO, €C/H
H TOJIBKO €CJIH X JIOXKHO; 2) ~ X HCTHHHO, €C/JAH H TOJIbKO €CJIH X
' HEONpefieIeHHO HJU X JoxHo. JIna BbICKasbBaHus X /\ Y
BO3MOXKHEI TaKHE OIIpefe/IeHHsl TePMHHa «IoxHo»: 1) x /\ ¥
JIOXKHO, €CJAH U TOJIbKO €CJi 1o KpalHeH Mepe ofHO U3 X H Y
JOXHO; 2) x /\ y JI0XKHO, €CJH U TOJBKO €CJH OJHO H3 X H Y
JIOXKHO HJIM HEONpEeNe/eHHo, a APYroe U3 HHUX JIOXKHO HJH HC-
THHHO. DBO3MOXHOCTH 1711 TAKMX BapHamdil Bo3pacraior
C pOCTOM YHCJia 3HAUYEHUH HCTUHHOCTH.

Ecan TepMunbl 3HayeHul HCTHHHOCTH CUYMTAIOTCS JNAHHBIMY
(HampuMep, MNEpBUYHO SICHBIMH), TO PAaCCMOTPEHHBIE BHIIIE
OnpeneseHHsT (M BooOlUle OmpejeseHHst TAaKOro poja) MOTyT
paccMarpuBarbCsl KakK ofpelesieHust JOTHYECKHX orepaTopoB
~ \, /\. IlpuHmunuaneHas cxema ONpefesIeHUl HPH 3TOM
HMeeT CNeAYIOmHUHA BUI: onepaTop —~ Mo onpeneneHuio obnagaer
TaKUMH CBOHMCTBaMHM, YTO €C/IH X WUCTHHHO (HEHCTHHHO), TO ~X
HEHCTHHHO (HCTMHHO); onepatop /\ obaajgaer TaKHMH CBOHCT-
BaMH, UTO X /\ y HUCTMHHO, €CJH U TOJBKO €CJAH X UCTHHHO H Y
HCTMHHO; W T. A. IS OPOUYMUX cJaydaeB M s \/.

B 3aBucuMocTH OT uymucia 3HauYeHHH HCTHHHOCTH 37€Ch
BO3MOXKHb! pasjiiyHble Bapuamuu omnepatopos. I[lycts, Ha-
npuMep, 3HayeHHs] HCTHHHOCTH CYTb U (CHCTHHHOY), N («He-
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onpenenenHoy) u | («s10xHOY). Beenem oneparoper A, A2u A?®
TaKue, 4T0:

1) ecnu x ucrtuHHO U y Heomnpepenenno, To x A y Heonpe-
nesenso, x A? y meonpepenenHo u x A2 y 10XxHO;

2) ecsid X JIOXXHO H § HEONpejeJeHHO HJIH X HEeOnpeneseHHo
H y Jo¥xHO, T0 x /\'y JoxHo, ¥ /\®y HeonpeneseHHO H
x N\® y noxwo;

3) ecnu mosciony 3ameHHTh B ompenenenusix A, A2, A°
3HaYeHusi n U f Ha nv, TO BCe 3TH OINpENeJeHHUs COBNARYT
C NPHBENEHHLIM BHIUE onpeneaennem /\.

D10 SABJIEHHE HHOTJA HCTOJIKOBHIBAIOT TaK, 6YATO BO BCeX
THX CJOY9asix NPHXOJAUTCS HMETh JeNo C OfHHUM H TeM Ke JIO-
THYeCKUM ONepaTopoM KOHBIOHKIHH, TOJNBKO CBOHCTBA 3TOIO
orieparopa MeHSIIOTCS B 3aBHCHMOCTH OT 4YHCJa 3HAYeHHH HC-
TUHHOCTH. Ha Takux rpy6eiimux omuGKax CTPOSTCH IpeTeH-
IIHO3HbIE KOHIENUU (B 4aCTHOCTH, KOHMENUs O0CO60H JOTHKH
MHKpodHu3nKu). Ha camom ke nese BO BcexX UeTHIpeX caydasiX
JlaHbl ONPeNeIeHHsi Pa3IHYHbIX oneparopos. KX MOXHO JHINE
CPaBHHBATh MO OINpeNeNeHHBIM KpurepusM. B gactHocTH, one-
paropsl /\', A% m /\’ MOXHO paccMaTpuBarb KaK aHaJOTH
IBY3HAuHOH KOHBIOHKIHH /\.

§ 21. 3nauennst UCTHHHOCTH APYrux hopm
BbICKa3bIBAHHH

Hasi BoickaswBanui#t P(a) u ~ | P (@) TepMHH «HUCTHHHOY
MBI IIpHHHMaeM Ge3 onpegnenesusi. Ho 3210 TepMUH «HEHCTHHHOY
3JleCh HYXJaeTcs B MOSICHEHHM, TOCKOJLKY OTpHumanue P (a)
HeoGsizarensHo ects | P (a), a otpunanue | P (a) HeoGs13a-
TeJqbHO ecThb P (a). Pasnuuasi cTpumaHus ~ | 4 ~, MHBl JOIYy-
CKaeM He JiBe, & TPH BO3MOIKHOCTH: 1) MOXKHO YCTAHOBHUTE,
UTO @ UMeeT mpHU3HaK P; 2) MOXHO YCTaHOBHTH, UTO @ HE UMeeT
npusnaka P; 3) HeBO3MOXKHO YCTAaHOBHTH (IPHHATH) HH TO,
HH JApyroe. TpeTbsi BO3MOKHOCTH €CTh SMIHPHUYECKH NaHHBIH
¢akT (HarmpuMep, B CJOYJYae NePeXoRHLIX COCTOSHHM NpeAMETOB
U HepaspemuMuX mnpobaem). IlotoMy TepMHH «HEHCTHHHOY
clefyeT OnpejeNuTh HNJIS pacCMaTpUBAEeMbIX BBICKa3bIFAHUM
Tak: 1) P (@) HeUCTUHHO, eC/IU H TOJNBKO ecni | P (@) HCTHHHO
unue ~ P (@) /\ ~ 1P (a) uctunno; 2) ~ | P (a) HEHCTHHHO,
ecJid H TOJBKO ecad P(a) mctuHHO MM ~ P (@) /\ —~ | P (@)
HCTHHHO.

Jnst ?P (a) TepMUHB! «UCTHHHOY U «HEHCTHHHO» OIIpejess-
IOTCSi TaK:
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1) ?P (a) uctuHeO, eCqum U 1TONbKO ecam ~ P (a) A\
/N~ | P (a) ucrunano (1. e. P (a) HeuctunHo u ~ | P (a) He-
HCTUHHO);

2) P (@) HeEHCTHHHO, €C/iM M TOoJabKOo ecnu ~P (a) /\
/N~ | P (a) HencturHo (T. e. P (a) uctusso unv ~ | P (a) uc-
THHHO).

[Tycte A, B uC cyts P (a), " |P (@) u ?P (@), B3ATbiE
B Jio6oM Tnopaxke. CooTHolleHHe 3HAYECHHH HMCTHHHOCTH HX
KPAaTKO MOXHO 3anucaTth Tak:

1) ecntu A uctusHo, T0 B u C HEHCTHHHDY

2) ecnu A u B Heuctunnl, 1o C nernsso. Takum o6pasom,
JBa U3 HHX HE MOTYT OLITb BMECT€ UCTHHHBIMH, HO MOTYT OLIThH
BMECTE _HEHUCTHHHBIMHU.

Hns BbICKa3blBaHUH € KBaHTOPaMH ONpefe]eHHs HUMEIOT
TaKOU BUI:

1) (Va)x uctHBHO, €Cc/U M TOJBKO €CJH AJSl JIOGOTO HHMAHM-
BuUna b takoro, yto b ectb a (1. €. b — @), HCTHHHO BBICKa3hbl-
Banue x (a/b), rae x (a/b) ects pesyabrar 3aMedsl a Ha b BesJe,
rne a BXOIUT B X; -

2) (" |Va)x UCTHHHO, €CJIH U TOJIBLKO €CJIH 10 KpanHeH Mepe
JJist olHOTO HHEAuBHAa b Takoro, 4To b ecTh a, BbICKa3biBaHHE
x (a/b) HeHcTHUHHO;

3) (*Va)x ucrtueHO, ecan u ToabKo ecau ~ (Va)x /\
/\ — (T]Va)x ucruuHo; |

4) (Va)x neuctusso, ecau u Toabko ecaun (| Va)x \/
\/ (PAad)x ucTuHHO;

5) (T |Va)x ueuctHnno, ecium H TOoABKOo ecau (Va)x \/
\/ (?Va)x uctHHHO;

6) (?Va)x weucrunno, ecau u TOoAbKO ecau (Va)x\/
\/ ("] Va)x ucrusHo.

Onpepenenusi 7--12 pas kBawtopa H mnosy4aloTc Tak:
B 1—6 nosciogy V 3ameétsiercst Ha H; B nyHKre 1 BMeCTO CJiOB
«AJis1 N060TO» NMHILYTCA CJIOBa «NO KpaidHeH Mepe JJisd ORHOTO?;
B IIYHKTE 2 BMECTO CJIOB «Il0 KpalHeHd Mepe ANd ONHOTO» IH-
WyTcst caoBa «uJsl JioOoroy.

CooTHouienne 3uauenuil ucruuboctd (Va)x, (] Va)x H
(?Va)x ananoru4yso COOTHOIIEHHIO HX AJSl NMPHBENECHHLIX Bhillle
A, B u C. Amanornudo — gast (da)x, (" |da)x u (Pda)x.

Ins BbICKa3wBaHHE X — § HMEIOT CHJY TaKue olipepese-
HUSA:

1) x >y ucTuHHO, €CAH M TOJBKO €CJAH, NPHIHCAB X
3HayeHHe «MCTHHHO» (Y 3HAYEHUE CHEHCTHHHO»), Mbl BBIHYK-
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fenbi npunincarb § 3HavYeHHe «HUCTHHHOY (X 3HaveHHe «HeHcC-
THHHOY);

2) X — Yy HEMCTUHHO, €CJU W TOJBKO €CJH IpU3HaHHE HC-
THHHOCTH X He BBIHYXJaeT K NPHU3HAHUIO UCTHHHOCTH Y HJH
MPU3HAHHE HEHCTHHHOCTH y He BHIHYX/aeT K NPH3HAHHIO He-
MCTHHHOCTH X.

Las paccMarpuBaeMbIX BBHICKA3bIBAHUH MOXKHO BBECTH TPH
U Gosiee 3HaUeHUS UCTMHHOCTH, YTO BJHSAET Ha (PopMy Joruye-
CKOH TCOpHM, HO HE Ha €€ CYTh. B 4aCTHOCTH, 3TO MOXKHO che-
JaTh TakuM obpaszoM. [lycrs TepMUHBL 3HAYEHUN HCTHHHOCTH
Cyrb U (CMCTHHHO®), n («HeoUpejleJeHHO») U [ («I0XKHOY).
[Tycts x ecth BhicKasbiBaHue «[Ipenmer a Bo3mokHO Habio-
natb». OmnpeneneHusiM v, 1 U [ pias BoHCKasdwBaHu#d P (@) u
“|P (@) MOXHO NpHEATb TaKON BUA:

1. («P(a)»<—v)=Df.x/\ P(a)
(«P(@)y <—n)=Df. ~x
(P(a)» < f) =Df.x \ P (a).

2. (¢« 1P(@»<—v)y=Df.x ] P(a)

(« T1P(a)» < m)=Df. ~x

(« " 1P@» <[)=Df. x /\ P(a).

D1 onpenesieHHs] BBEJEHBI C YYETOM TOTO, YTO IIPUXOJIMTCS
HMeTb JeJo C TpeMd BO3MOXKHocTaAMH: 1) ~x; 2) x A\ P (a);

3) x /\ 1P (o).

B paccMOTpeHHBIX onpenesieHnsiX 3HaueHHe n JJjisd BHCKa-
spiBaHUu#l P (a) n ~ |P (@) onpeneneHo B 3aBUCHMOCTH OT TPETh-
ero BbickasblBaHus x. Ho Bo3Moxken u jipyro#i BapuanT. Ilycerb
sHauyeHne v anst P (a), " |P (@) u ?P (a) cuutaercsl JaHHBIM,
npuueM pia PP (@) oHO o03Hauaer, YTO HEJNb3 YCTAHOBUTH
(n1M He H3BecTHO), umeer mecto P (a) wan ~ |P (a). B takom
ciydae ONpemeJNeHHs n H f npUMYT TakKoH BHI:

(«P(a)» <—n)= Df. («? P(a)» <)

(« JP(@»<—n)y=Df. («? P(a)» <)

«P@r»<—fy=Df. (« | Pla)»<—)
(« 1P@»<—[fy=Df. (« P(@)» <)
«?Pla)»<—f)=Df.«P(@)«<—1v)\/

\/ (¢« 1P (a)» <)

Kak BHAMM, 31eChb HeolpEReNeHHOCTh JIOCTaBjeHa B 32BHCH-
MOCTh HE€ OT HEBO3MOXHOCTH HabMA10/aTh @, 2 OT HEBO3MOXK-
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HOCTH 0OHAPYXKHUTb P NpH YCJI0BUM, YTO @ MOXKHO HaOMOAATh.
B sTOM BapuaHTe TOYHO TaK Ke INPUXOJUTCS HAM HMETh A0
C TpeMsl BO3MOXKHOCTSIMH, HO 3TO YyKe Ipyrue BO3MOXKHOCTH:
1) P (a); 2) 1P (a); 3) ~ P(a) /\ ~ " |P (a). A eciu npHHSATD
BO BHHMaHHE KaK BO3MOXKHOCTb M HEBO3MOXKHOCTH Hal/soje-
HHS @, TaK ¥ BO3MOXKHOCTb WJIM HEBO3MOXHOCTh OGHAD YKECHHS
P, TO TOJIYYHM YeThIpe BO3MOXKHOCTH, O KOTOPBIX TOBOPHJIOCH
g naparpage 18. OueBnjiHO, JOMXKHBI H3MEHUTLCSI H OIIpEeic-
HUSl 3HAYeHWH HCTHHHOCTH, MOCKOJbKY HobGaBUTCS elle OjHa
BO3MOXKHOCTb. IlpuuyeMm m 3j1¢cb BO3MOXKHBI BapHaliu, HalpH-
Mep, Takue: 1) BBecTM UerBepro€ 3HAYEHHE HCTHHHOCTH;
2) cuntath P (@) u ~ |P (@) Heonpe/cqeHHBIMM He TOJbLKO B
cJydyae ~ X, HO U B caydae ?P (a).

TakuMm 06pa3oM, HCTHHHOCTHBIC 3HAYEHHS] He HANMCAHBI
Ha CaMHX BLICKa3bIBAHMAX W COCTOSIHUSAX, K KOTOPbIM OHH OT-
HocsiTcst. OHH BBOJIATCSL ONpeReNeHHsIMH C YYE€TOM CTPOEHHS
BbICKA3LIBAHUN M COCTOSIHHH, C KOTOPBLIMH OHH COIOCTaBJISIOTCS.

Ha npuMepe onpepnejseHuil v u Av AAs1 YCJAOBHBIX BbICKa3bl-
BAHMH MOXKHO [10Ka3aTb, YTO ONPEC/ACJCHHUS 3HaueHUH HCTHH-
HOCTH He BCerjia COBNAJAl0T C NpaBWiaMH NPOBEepPKH BLICKa-
3biagui. Tak, 4To6bl POBEPUTH BBICKA3BIBAHHE X —- I, HANO
npex/e BCEro YCTAHOBHTb, KAaK OHO TOJy4eHO — HYTeM
ONILITHOTO HCCNENOBAHHUSI WJIM IYTeM BBLIROKA ¥ M3 X U JAPYIHX
BLICKA3bIBaHUH, CYHTAEMbIX MCTUHHBIMH. B mnepBoM cayuae
npoBepka OYyIeT COCTOATb B BLIICHEHHH TOTO, COOJIIO/ICHE
IpaBujia ONBLITHOTO HCCAEI0BAHUS MJIM HET, a BO BTOPOM —
npasuaa JIeIyKUHUH.

§ 22, Tapronorudu, NPOTHEROPEUHS, BBHHIOAHHMBIE
BbICKA3bIBAHH 51

Mimetorcst BhICKa3bIBaHUS, KOTOPLIE HCTHUHHDB! B CHJIY CaMUX
onpejleJieHUH TEpMHHA UCTHHHO» (MJIM B CUJY NpaBHJ NOpH-
NHCLIBAHUSI 3HAYEHUN MCTUHHOCTH BHICKA3LIBAHHSAM TaKOTo
THNa). DTO — JOrH4eCKne NCTHHHBIE BHICKA3LIBAHUS, WM TaB-
Tonoruu. TakoBbl, HaNpHMeEp, BbLICKA3biBaHUSL BUAa X \/ —~ X,
~x/\ ~x), x\/ ~x\/ y ur. 1. HMMeoTcsi Takxke BbICKa3bl-
BaHHSl, KOTOpPble HEHUCTHMHHbI B CHJIY ONpENeNeHHH TCepMHUHA
CHEHCTHUHHO®. DTO — HEBLIIOJHUMbBIE  BLICKA3BIBAHUA, HJIH
npotuBopeunsi. TakoBbl, Hanpumep, BLICKA3bLIBAHUSI BHIA
XN\ ~x, ~x\/ ~x), x \ ~x Ay n 1. n. HUmeores, na-
KOHell, BhICKAa3blBaHWsl, B OTHOIUEHHH KOTOPBIX JIOTMKA He
KOMIeTeHTHA CYAWTb, MCTHHHBI OHUM MJIM HEUCTHHHBL. 3TO —
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BLIIOJIHUMbIe BhIcKasbiBahus. [lojasasiomee GoJabHMIMECTBO
BBICKA3bIBAaHKHH# HAYKH OTHOCHTCSA K YHCJAY BBIIOJHHMBIX.

Bricka3biBaHHe BHAA X \/ -~X HCTUHHO A/l JIOOBIX BbI-
CKa3BIBAaHMH X U HE3aBUCHUMO OT XaKHMX Obl TO HU 6BLIO 3MIH-
pUUYECKHX HCCAeJOBAHUH, HMCTHUHHO HCKIIOUHTE/NBHO MO TOH
NpUYUHE, YTO OHO IIOCTPOEHO U3 BBICKA3bIBAHHH X M ~X IO-
CpEACTBOM omeparopa \/, U 4TO HMEITCA olipene/IeHHbie npa-
BHJIA MPHUIIUCBIBATD 3HAUYEHHA MCTHHHOCTH BbICKA3bIBAHHAM
Takoro popa. BrbicKkasbiBanHe ke BHAa X /\ ~X HEHCTHHHO
B CUJAY MNpaBUJ NPUNUCHIBAHHA 3ila4eHNUH MCTMHHOCTH BBLICKa-
3HIBAHHAM c oneparopamu ~ u /\. Ilepsoe rcrunno, a BTOpoe
HEHCTHHHO B CHJIY CBOHCTB f3blKa, a He B CHJY CBOHCTB
pEeAMEeTHOTO MHpPa, K KOTOPOMY OTHOCHTCA X. AHANOTHYHO
AJAS NPOYMUX TABTOJOTHH U NPOTHBOPEUUH.

B npuBefeHHHIX Bbille NMpUMepaX HCTUHHOCTh HJH HEHC-
THHHOCTb BBICKa3LIBAHWH CJEAYET U3 NPUHATHIX onpeieeHHH.
Ho wnmetorcsa Ttaxkue BBICKAa3bIBaHMSA, HCTHHHOCTh KOTOPBIX
B KayecTBe CJEACTBUH U3 KaKUX-JTHO0 OnpeleseHuid YCTaHOBUTD
HEeJIb35l, HO KOTOpbie NIPUHUMAIOTCS B JOTHKE M0 UHBbIM coobpa-
JKeHusIM, B UYaCTHOCTH, KAakK oOuYeBHAHBIE. TAaKHM 4BJgeTCH,
HanpuMmep, yreepxienue a | P <« P, 1. e. «Ilpegmer, umeto-
ILMA HEKOTOpHIA IMpH3HAK, HMeeT 3TOT MpusHak». Tak 410
MHOXKECTBO BRICKA3bIBaHHH, KOTOpbIE CUHUTAIOTCA HCTHHHBIMY
B JIOTHMKe, HE CBOAHTCS K MHOXKECTBY TaBTOJIOTUH.

JIOrn4eCKH HUCTHHHBIE BBICKA3bIBAHUS HA3HIBAIOT 3aKOHAMH
Joruku. IIpuyeM, Korjga 3axoguT peub O 3aKOHAX JOTHKH, TO
B CHJIY CJIOXKUBILIEHCSl TpaJulUK HUMEIOT B BHAY HMEHHO JIOTH-
YECKH HCTHHHEIE BLICKA3bIBAHUS (2 HOpOH K HUM CBOAAT BOOO-
llle BCe 3aKOHHI JOTHKH). TaK 4TO HMMeeT CMBIC HEKOTOphIe
BOIIPOCHI, CBA3aHHEIE ¢ HUMH, pasobpaTh nojpobuee.

[Ipexje Bcero cnexyer uMeTh B BHAY, YTO OTBET HA BONPOC
O TOM, KaKHe BLICKa3blBAHHA $ABJAIOTCH JOTHUYECKH HCTHH-
HbIMH (TaBTOJIOTHSAAMH) W KaKHe HeT, 3aBUCHT OT NPHHATHIX
ONpefeseHNH 3HAUeHUH HCTUHHOCTH AJS OlepaTtopoB, BXOid-
IIUX B 3TH BBICKA3HIBAaHUA (WM OT ONpede/ieHHH 3THX Omepa-
TOpOB). Taxk 4TO npaBUJIbHO 6YAET IOBOPUTH HE IMPOCTO O TOM,
YTO BhICKasHBaHHE x\/ ~X €CTb TABTOJOTHA, a4 BHICKA3bIBa-
HHe X/\ — X eCTb POTHBOpEYHEe, a O TOM, YTO OHH TAKOBLIMH
ABJASIOTCA NpPH YCJAOBHM TAKUX-TO ONpeAeIeHUH. DTOT TPUBH-
anbHbI (akT YIMBHUTEJLHBIM 06pa3oM He 3amedalor, Korja
YTBEPXKIAIOT, YTO HEKOTOpble 3aKOHB! ABY3HAYHOH JIOTHKH He
COXPaH4IOTCA B MHOIO3HAYHOH, B YACTHOCTH — B TpeX3Hay-
Hoil. Crout, HanpuMmep, NPUHATH ONpEAeJeHusA, COIVIaCHO KO-
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TOPHIM €CJIH HEeONPEAeJeHHO X, TO HEOlpeReaeHHO ~X, H eCJH
HEonpefeNIcHHb 06a X H Yy, TO HeOoNUpefeseHHo x \/ y, Kak
noJy4HM, 4ro x \/ ~— x O6yner HeonpefeneHHo. Ho penarb
M3 3TOTO BHIBOJ, OYATO 3aKOH ABY3HA4YHOH JIOTHMKH. x \/ ~ x
30ECh MOTEPSiNl CHAY, 6eCCMBICTEHHO. EUHCTBEHHO NpaBUIbLHIH
BHIBOJ 3]IeCh TAKOH: €CJH oneparopbt ~ U \/ onpeneseHsr Tak,
KaK YKa3aHO BbIllle, H €CJH TaBTOJOIHS BCerna HUMeer 3Haue-
HHE U, TO X \/ ~ X He eCTb TaBTOJIOTHSI.

Korna yreepXnalor, 4TO 3aKOHH JBY3HAUHOH JIOTHKH He
COXPaHAIOTCH B MHOTO3HAYHOM, TO COBepLUAOT JOTHUYECKYIO
owwnbKy, CMeIlMBast pas3jHuHbIe ONpenejieHHs] TePMHUHOB 3Ha-
YeHUW HCTHHHOCTH MJIM JIOTHYeCKUX OIepaTopoB.

§ 23. Hepykuus

bosapwmyio yacts 3HaHUH J10AH NPHOGPETAIOT NyTEM BhIBOJA
(meaykuuu) 3 ApYrux yxe HMelomuxcs sHanui. Mecaenopa-
Hue I[paBHUJ BHBOJA COCTaBJSIET JOMHHHDYIOMYIO 3amady
HayKH JIOTHKH.

Jloruka uccnenyer He Jio6ble BuiBoAH. Ilycth, Hampumep,
ganbl BhickasbBanusi: (1) «Kopabab A mnpowen paccrosinue
1000 xkm»; (2) «BpeMsi, KoTopoe Kopabab A 3aTpaTHJ OPH 3TOM,
paBHOo 20 uacam». V3 HuX BHIBOEHTCS BBHICKasbBaHHE (3)
gKopabns A nabln co cpegnedt ckopoctbio 50 xm/gacs. 3pech
BHCKasbBanue (3) BHBefeHO H3 BuicKasmBaHuid (1) m (2).
Ho cpesnano 3to He 1o mpapuiaMm JOTHKH, a 1o ocofoMy npa-
BHJIy BBIYHCJEHHS CKOPOCTH, YCTaHOBJeHHOMY B ¢GuU3HKe:
B&THYHHA CpefHed CKOPOCTH Tesa paBHA YaCTHOMY OT JiefieHUS
pacCcTosiHMs, IMPOHAECHHOIO TEJOM, Ha BpEMsl, 3aTpPpayeHHOE
Ha 310. M KOra B ciywasix Takoro poAa roBopsT, ¥TO HEKOTO-
poe BHICKAa3BIBaHHE TOJYYEHO YHUCTO JOTHYECKHM IyTEM M3
APYTHX, TO JONYCKAlOT HETOYHOCTHL MJIH, TOUHEe, CMEIUHBAIOT
JAELYKIHIO B IIHPOKOM CMBICJIE CJIOBA C NEAYKIHEH JIOTHUECKOH.

Tlon BuiBogoM (memyxkuueit) B IUHPOKOM CMEICJIE CJIOBA
MMEIOT B BHAY MNoJYy4YeHHe BBICKAa3blBAHHH H3 HEKOTOpHIX HaH-
HEIX BHICKa3blBaHUH 6e3 o6pallleHHst K ONHTY (K HaGMIOneHH AM
M 3KCIIepHMeHTaM) 110 0co60To pofa NpaBUaM, YCTaHOBJICHHBIM
AJisi 3HAKOB $3blKa, H3 KOTOPHIX NMOCTPOEHH HUCXOJHblE BBHICKA-
3pBaHus. K 4HCJHY TAKHX NPaBHJ OTHOCATCA HE TOJbKO Mpa-
BHJIa JIOTHKH, HO H 1paBuja, BBEIeHHbIE B NPYIHX HAYKax —
B MareMaTHKe, ¢dusuke, xumud u 1. 1. [log BeiBOKOM B GoJee
‘Y3KOM CMBIC/Ie CJI0BAa UMeEIOT B BHAY BBHIBOA OJHUX BHICKa3HBa-
BHH M3 IPYTHX HCKIIOYHTENIBHO TNO NpaBHJIaM, ycTaHaBJHBae-
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MbLIM B HaykKe JIOTMKe. IJTO — JIOTHYECKHH BEIBOJ, WJIH BEIBOJI
N0 TpaBHJIaM JOTHYECKOro cnefoBaHus. Hanpuwmep, M3 BbI-
CKa3bIBaHUH «Bce MeTankl 3JEKTPOIPOBOAHLY W «Mejb ecrb
MeTaJlyI» BBIBOAMTCS BBHICKa3biBaHHe «Meib 3JeKTPOonpoBOJHAY,
TIPHYEM 3TO CAENAHO 110 NIPABUAY JOTUKH, YCTAaHOBJACHHOMY A1
KBAaHTOPA «BCE». IDTO — JOTHUECKUH BHIBOJ.

B panbweliieM Mbl CI0BO «IOTHUECKHiI» O6yaeM IJs Kpart-
KOCTH OIlyCKaTb, NpeAflogarast npu 3TOM, YTO UMeeTcs B BHUIY
HCKJIIOUUTENBHO JIOTHUECKHH BbIBOA. BbipaxKeHHe «JIoTHUecKoe
CJIEIOBAHHE», KOTOPOE YaCTO YHNOTpebasieTcsl U KOTOpoe MEL
TOYHO TaK Ke yrnorpebaseM, o3Hayaer TO Ke CaMoe, YTo U BHI-
paxeHUsl «IOTHUYECKUH BBIBOA® U <«JIOTHYecKass AeLyKIHS».

§ 24. Jlornueckunit BHIBOR

YcraHoB/ieHHe TPABUJ BBIBOJA — JOBOJIBHO CJIOXKHAsT KOM-
NJeKCcHas 3ajaya, NPH pelieHHH KOTOPOH MPUXOAHMTCH COorJa-
COBHIBATb CaMbleé Pa3jIMUHLIE CTOPOHBL jejla. ¥ KaXKeM HEeKOTO-
pble ofLHe uepThl NMPAaBUJ BHIBOJAA.

[IpaBuyia BHIBoja BhIpAGATHIBAIOTCS C TaKHM pacyeroM,
yTOOBl BBITOMHSACS CAEAVIOWIWH MPHHNHUI [AeAyKUHH: eCqaH
BBICKA3bIBaHHE Y 110 ITUM NpaBUJIaM NOJyyaercs H3 BbICKA3bI-
BaHuE x', .. ., x*, U TOCJeqHHe CUHTAIOTCS HCTUHHBIMH, TO
H Yy JONXKHO NpHU3HATh HCTHHHBIM. [IpaBusa BeiBojga H300pe-
TAIOTCST C pacyeToM Ha 3TOT NPUHUHUI. Tak YTo TauHCTBEHHad
NPUHYAUTEIABHAS CHJA 3aKOHOB JIOTHKH €CTh JIHIIb COOCTBEHHAs
cHJla caMHX JIOfeH B OTHOIUEHWH ofHOH H3 cdhep HX AesaTeNb-
HOCTH.

[IpaBuiia Jlorugeckoro BhIBoja (CI€IOBaHHSA) CYTh 0COGOTO
pojia onpefeleHUsT CBOHCTB JOTHUeCKHX omepaTopoB, BXOAS-
IMUX B BBHICKA3bIBAHWsS, W CJAEICTBHS M3 TAKHMX OlNpeneseHHi.
Tak, uMmeiorcst mpaBuia, COTVIACHO KOTOPBIM H3 BBHICKa3bIBa-
HUS x /\ Y JJOTHYECKH BHIBOJAHTCS KaXJoe M3 X H Yy 10 OTHeJb-
HOCTH U3 BBICKa3bBaHUA x /\ y BHBOAUTCT Y /\ X, U3
x /\ Gy N\ 2) suBogures (x /\ y) /\ z ¥ T. A. DTH NpaBuIa —
mepeurcaeHue cBoicrB omneparopa /\. Ilocienuuit BBoguTCSH
B yrniorpebiieHHe UMEHHO TaKHM, 4TO 3TH NpaBHJia HMEIOT CUJTY.
[Ipu dbopMynupoBKe 3THX NPABHUJ IPHHUMAETCs] BO BHUMAaHHE
NpUBEAEHHBIH Bhlille TPHHIUN AenyKnuu. B camom gene, ecau
X /\ Yy UCTHHHO, TO X UCTUHHO, U T. [.

Jloruyeckiie omnepaTtophl BBOASITCA B YHOTpeGaIeHWE He IO
OJMHOYKE, & COBMECTHO, ITOCKOJBbKY OHH W B BBICKA3LIBAHUAX
BCTpeyaloTes  coBMmectHo. Hampumep, B BhICKa3bIBAHHH
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(Va) (x \/ (4b) ~ (y /\ 2)) durypupyor oneparopm V, U,
\/, ~, /\. Y, pasymeercs, npaBuja BbBoAa MM TaKHX BbHl-
CKa3bIBaHUH JOJXKHbl YYUTHIBATL BCEBO3MOXKHbIE KOMOWHAIHUH
3THX OmepaTopoB. TakK YTo, XOTA KaxAbBIH omeparop mo oOT-
ACJNbHOCTH KaXkeTcs TPHBHAJBHO IPOCTBIM, OIpeleeHHe HX
CBOHCTB B pa3sHOTO poja KOMOHMHAIHAX H YYeT BCeX BO3MOXKHEIX
KOMOUHALIMK TaKoTo POAA €CTh JeNO JAOBOJBHO TPYAHOE.

OTBeroM Ha BONPOC O TOM, KOTJIa H3 OJHHX BBICKA3LIBaHHil
JOTHUYECKH CJEAYIOT JApPyrue BbICKa3blBaHUS, SB/SIOTCH He
ofmue pacCyxaeHus, a lepeyucJende KOHKPETHBIX CJyyaeB
Takoro poaa. [loromy yjnobnbiM MeTofoM 37ech OKa3ajHCh JO-
THYECKUEe MCUMCJEHHs, KOTOPhlE He TOJbKO IO3BOJHIU AATh
CTPOTYIO (POPMYJHPOBKY paccCMaTpHBaeMblX NMPaBHJ, HO H B
1IE/I0M psifie CJy4uaeB TO3BOJIMAN OXBAaTUTh 9TH NpaBH/a HcYep-
nbBalIKuM 00pasoM.

Tor daxTt, uro U3 BHICKa3bIBAHUSA X Aeayuupyercs (JIoru-
¥eCKH CJIeflyeT) BhicKasbBaHue gy, OyaeM H3o6paxarb CHMBOJIOM
BHJA

xhy.

371eChk 3HAK |— He eCcTb JOTHYECKHH oneparop. 1o — NpeauKar
BEICKa3kiBaHUst «/13 BLICKa3BIBaHHS X JOTHYECKH CJIEIYET BEI-
ckasbiBaHue y». CyObeKkTrsl 3TOTO BHICKA3BIBAHUS CYTh TE€PMHHEI
«BbICKa3blBaHHEe X» H «BbICKa3blBaHHe y». DBLICKa3blBaHue X
Ha3bIBaeTCs TOCEUIKOH, BBICKa3hlBaHUE ¢ — 3aKJIOUEHHEM,
HJIH CJEACTBHEM.

Ecnv BelBOA coBepiliaercs W3 HECKOJbKHX BHICKA3bIBaHHH

xt, ..., x* TO TMoClenHHe OOBEeAUHAIOTCH B KOH'BIOHKLHIO
x /\ . /\ X", TaK 4YTO NpHBeleHHas BhlIIe cXeMa C OAHOH
noc:bmmon BIIoJIHE fiocTaTouHa. Bo BcskoM ciyyae, MOXKHO NP H-
HSITh TAKOE COolvIallleHHe: U3 x1, . . ., X" JOTHUECKH CJEAYEeT Y,
€c/TM H TOJbKO ecH u3 x' A .. ./\ X" JOrHYecKH cJaefyer y.
CHMBOJIaMH BHJA
X—{ty

6y11eM AJdsA KPaTKOCTH 3alTuChlBaTh TO, UTO HMEET MeCTO KakK

Xy, Tak 4 y — x. BbyaeM B TakoM cJyyae CUHTarTh, YTO X
H Yy JEeAYKTHBHO SKBHBAJEHTHHI.
CuMBoJlaMH BHJA

—x

OylleM 3anucHBATE TOT (PakT, UTO X NPHHHUMAETCH H3 YHCTO
JOTHYeCKUX coobpaxenu#l (Kak JIOTHUECKH HCTHHHO®),
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[TpuBenemM npasuna BHBoJa JANA BHICKA3LIBaHHH C omnepa-
TopaMd ~, \/, /\, " |, V¥V, d, — B TakoM BHJE H B TaKOM
o6beMe, B KakOM 3TO HeoO6XoAMMO H JAOCTaTOuHO (M yn0GHO)
A5 panbHerero uanoxenns. [logpo6uo Joruueckue cHCTEME!
TaKoro poja paccMoTpeHbl B paboTax aBTopa, YHOMSHYTHIX
B TPEeAHCJOBHH.

[IpaBuna obmeit Teopun pexykumm JI7:
1, ~~x—{}-x
2. A NN AX |2
rne n > 2, x ectp mwoboe u3 x%, x2, ..., x"
3. XALCN..- \X"Fy
AN/ 2N/ ...V X"y,

rae ¥y OTAHYAETCH OT NOCHINKH JIHLIb HHBIM HOPAAKOM KOHb-
IOHKTHBHBIX HJH, COOTBETCTBE€HHO, JAHU3BIOHKTHBHLIX YJICHOB,

4 AN NAX 7
PRAVE AV VE S /2

rjie y OTIHYAeTCs OT IIOCHUIKH JHIIb TeM, 4YTO KaKas-To ee

qactb Buja ¥ /\ ... /\ x*, mau, coorBercrBenHo, Xx\/...\/x®
3aKaI0ueHa B CKOOKH.

0. (VX ... VAAY ANV EADYV

V. -VE Ay
AN ANV IOIAFEV DN
N\ AN Y)

G.K(xl\/xz\/...\/x")——{l—~xl/\~x2/\.../\
—~— "
~KANEN.. N~ ~2NV .
Vo~
. (xNYN~xty
8 Ecau x}—y u yl—2, 10 x}—2
9. Ecnu x~2uyb-2, 10 x\/ Y2

10. Eciu x|y uxf—2, 1o xf—y N\ ¢z

11. Ecain x —{ |-y, 10 2z}~ v, rae v obpasyerca us z
nyTeM 3aMeHBl HYJIs HJH (Olee BXOXKJAEHHM X B 2 Ha Y.

12, -x\/ ~x
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13. |-~ A\'~x)
14. Ecnu x |-y u |—x, 10 |~y
15. Eciu x -y u - ~y, T0 - ~x

16. Eciu }—x u |-y, 0 -x A\ ¥.

[IpaBuna ansi yC/IOBHBIX BLICKA3bIBAaHHH Y¥;

1. x> AxFy

2. x> N\~Yyl-~x

3. x— )= (~y—>~x)

b (k> A G —2) - (x—2)

5. k=Y N2) - x—nH N\ (x—2)
6. (x\/y—2) -} (x—>2) \(y—2)
7. Ecm x|—y, 10 |~ (x = y).
[lpaBuna ans npenukauuu [14

i. *Pl@)—~P@/N\~ 1P(a)
2. P@—Hl-~ 1P(ag \A~?P(q)
3. 1P@-l-~P@y \~?P(9
4. P(a)|— ~ | P(a)

o. |P(a)l=-~FPl(a)

6. —-P(a)\/ 1P(@)\/?P(a)

7. =~ (P(@) \ " 1P(a))

=~ (P (@) \? P(a))
—~(C1P@A? P(a))-

IIpaBuna pna kBauTOopoB Ki:

1. (Va)x}—x

2. x}—(da)x

3. (Vo) x}—("]1da)~x

b (1Va)x — - (Fa) ~x

5. (PVa)x— |-~ (Va)x \ ~ (7] Va)x
6. (Vo)x |~ (" ]jVa)x A~(Va)x
7. (V) x}l—~{Va)x AN ~(Va)x




8. dayx |- ~Ha)yx A\ ~(1Ha)x
9. (a)x 4~ (" 1Ha)x A ~ (?Hda) x
10. (1¥9g)x H ~(da)x A\ ~(?Ha)x
11. (Va)(x A 9)— - (Va)x A\ (Va)y
12. (Ta)(x\/ y) — - (Ha) x \/ (Ha)
13. (Va) (x\/ g)}—(Va)x\/ (Ha)y

14. (a)(x A\ )~ (Fa)x A (da)y

15. (Vayx \/ (Va)y |- (Va)(x \/ )

16. (Va)x A\ (da)y — (Fa)(x A\ 9)

17. (Va)(Vb) x |- (Vb)(Va) x

18. (da) (Ab) x |- (4b)(Ha) x

19. (Ha)(Vb) x|~ (Vb)(da) x

20. (Va)(x —y)—(Va)x—(Va)y

21. (da)(x — y) |- (da) x — (da) y

22. Ecau x}—y, 1o (Va)x|—(Va)y
23. Ecin x}—y, 1o (Ha)x |- (Ha)y
24. Ecnu |—x, to |—(Va)x.

Mp! crienHalbHO NEepeyHCcAUId 3TH NpaBUIa TaK, YTO He-
KOTOPbI€ M3 HHUX BHIBOASITCS M3 APYTrHX KaK TeopeMbl JOTUKH
H3 aKCHOM JIOTHKH, Aa0bl HE YTPYXAATh YHTATENs MNOUCKAMH
JOKA3aTeJbCTB H  COPaBOK, BTOPOCTEIIEHHBIX JJs1 NeleH
JAaHHO#t pabOTHL.

§ 25. Kaaccuueckuit M HekjaccuuecKMl Cayuyau
B TEOPHH BBHIBOJA

B npuBeneHHOH BHIIIE TEOPHUM BBIBOAA Pa3/MualOTCA JBa
OTPHLIAHHS —~ H ~ | H (PHTYPHpYeT ollepaTtop HeonpeaeseHHO-
ctd. B Hel Henoxasyembl YTBePXKACHHS

1.~ P (a) - 1P (@), ~ (V@) x}— (T Va)x

~(@a)x |- (T Ha)x

2.-P@)\/ 1P, —(Va)yx\/(|Va)x

@a)x\/ x("]4a)x.
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Jtor cayyai B TeOpHH BLIBoJA 6yjeM HasbBaTh HEKJ/JacCHYe-
CKHM, HJH OOIIUM.

Ho Bcrpeuarorcs takue o6jacTd, B KOTOPHIX pas3iHyYeHHE
OTPULAHHH He NPOU3BOJUTCS, a ONEpPaTOp HEOHmPEASJEeHHOCTH
ABJASeTCH H3JUIIHEM. [L1s1 Takux cJaydaeB TeOpHIO BbIBOJA
MOXKHO paciiiputh, NPHHSB JONOJHHTEJbHO npaBuaa l.
Baarofiapa stomy 6yAyT foKa3yeMbl yTBepKaeHHs 2. Tak 4to
npaBuJa NpeJUKanyu ¥ npaBuia 5—I10 a5 KBaHTOPOB oTHAAYT
kak nagnmnne. [IpaBuna 3 n 4 1ia KBaHTOpOB OYAYT paBHO-
CHJbHB! TAKHUM:

(Vayx -}~ (da)~x.
ByneM Tako#i c1yyai B TeOpHH BLIBOAA HA3bIBATh KJAaCCHYECKHUM.
O6GpamaeM BHHMaHHE eIle Ha OJHO OYE€Hb BaXKHOE OTJIHYHE
HeKJACCHUECKOTrD CJydadg OT KJjacCHueckKoro. B ksaccrnueckoMm
C/Iydae KOHBIOHKIHSI OTpullaHH# oboWx u4JeHoB mnap P (q) u
TP (a), (Va)x u ( |Va)x, (da)x u (" |Ha)x maer mpotHBOpe-
ype. [lokaxkem 510 Ha mpuMepe nepBod mapbl: MOCKOJAbKY

1P@—t~P(),~ P@)—A ~~P(a),
~~P(a)—{—-P(a),

TIOJYYHUM

~P(@ N\~ 1P(@~Pla) \~~P(a)

~P@ N\~ 1P@~P()/\Pla).
B wmeksaccHueckoMm ke ciyyae IpOTHBOpeuHe HE INOoJyvyaercs,
MocKoJbKy 3ameHa ~ |P (aq) Ha ~ ~ P (@) u 3areM Ha
P (@) s3pecp Heponyctuma. AHAJOTHYHO JAJs MPOUYUX Map.

HrHopupoBaHHe 3TOT0 Pa3JHUHA BEAET K HEJOPa3yMEHUSM.
IT0 pasaHyuMe ecTb pasjhuHe cJIyyaeB, KOrjAa [ONYCKaioTCs
TPH BO3MOXKHOCTH H JIB€ BO3MOXKHOCTH. B HeKJIaccHYecKoM
Cyuyae 3TH BO3MOXHOCTH cyTtb P (), ~|P (a) u ?P (a), B
KJIaccHyeckoM — Juiib P (@) U " | P (a). AHajgorM4HO I
KBaHTOpoB. [IpnueM HekJacCHYeCKHH caAy4al siBasiercss Oojee
o01M, MOCKOIBKY B Ka4eCTBE YacTHOTO cJydas 3AeCh MOXKHO

JAONYCTHUTh, YTO TPEThbA BO3MOKHOCTb C OIEpaTopoM Heolpeje-
JIEHHOCTH ¢gBJSeTCA IYCTOH.

§ 26. IIpasuna BbiBOXa M 3HAYeHHS HUCTHHHOCTH
BbICKA3biBAHNH

[IpaBusa BeBoja He 3aBHUCIT OT TOr'O, CKOJbKO 3HAUeHWH
ACTUHHOCTH pPEeIIeHO IPHUNHCHBAThL BbICKasbiBaHusaM. [Ipu ocy-
HIECTBJEHUH BBHIBOJOB NPHHHUMAETCS BO BHUMAaHHWE JIHIlb BHUJIH-
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MOe CTPOeHHE BBICKA3bIBAHHH, T. €. HAJHYHe B HUX OlpejesieH-
HEIX TepMHHOB, BLICKA3bIBAHUH H JIOTHYECKUX OIEPaTOPOB H
B3aHMHOE PacIIOIOXKeHHEe HX, 3HAueHUS e HCTHHHOCTH DPH-
HHMAIOTC BO BHUMaHHE JIMIIb JJf pealu3alud OCHOBHOTO
NPUHIUNA AEAYKUUH: €CIU NPHHUMANTCS (CUUTAOTCS UCTHH-
HEIMH) TIOCHIIKH, TO TIPUHHUMAIOTCS 3aK/IIOUEHHs; €ClIH OTBep-
raioTcss (CUHTAIOTCS HEUCTHHHBIMH) 3aKJOUeHHs, TO OTBep-
ralorcsl mOCHIIKU. [IpH 3TOM BroJiHE JOCTATOYHO OJHOrO mnpe-
AUKAaTa HUCTHHHOCTH U €ro OTPpHUAHHUSA.

§ 27. JleAyKTHBHBIE CBOWCTRA TEPMHHOR

Hcnonb3yst OTHOIIEHHWE JIOTHYECKOTO CJAEJOBAHUS OJHHX
BBICKA3LIBAHUI M3 JAPYTHX, MOXKHO ONPEAEJHTh B UEIOM PSje
cly4aeB CBOHCTBA TepMuHOB. Jlesaercss 310 KaK paciliipeHHe
TEOPUH ACAYKUHMH, T. €. Kak AOIOJHEHHE HOBBIX AKCHOM U
TIIPaBHJ BHIBOAA K H3N0XEHHBIM paHee. DTOT MeTOA MOCTPOEHHS
Pa3IHUYHBLIX Pa3elloOB JOTHKH SBJSETCS A0 H3BECTHOH CTeneHu
craggaptibiM. OB obecrnieydBaeT CBSI3b Pa3/UYHBIX Pa3/ieNoB
JOTUKHU B €AWHYIO HAYKYy.

[IpuBenpemM HECKOJbKO akcuoMm T¢ Takoro poja:

l.}—a ] P—a
2.—a}l x—a
3. —-P(a ]} P)
4.[—(Va | x)x
2. (x=y) - [~ (sx =sy)
6. (a<=b) A\ x| x (a/b)
1.—(a=b)— (x= x (a/b))
8. (x=y) A\ zl-2(x/y)
==y — @@=z (xy)
10. (@ —b) A\ (Vb) x |— (V a) x (b/a)
11. (a—b) /\ (d a) x |- (d b) x (a/b)
12. (sP (a) —~sQ (@) - (P—~Q).
Huraorcs 5TH npaBusa Tak: 1) B pesyabrare orpaHd4yeHHd
TEPMUHA 110JIYYaeTcss BUAOBOU 10 OTHOILUEHHIO K HEMY TEDPMUH;

3) npeamMer, UMeIoI{Hi NPHU3HAK, uMeeT ero; 4) AJd BceX npea-
METOB, JJisi KOTOPBIX BEpHO HEKOTOpoe BHICKA3hIBaHHE, BepHO
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5TO BBICKa3biBaHHE; D) BbICKA3HIBAHHA TOXKAECTBEHHBl TIO0 CMBIC
JY TOTJa U TOJBbKO TOTJa, KOrja TOXIECTBEHHB! 10 3HAYEHHIO
TepMHUHBEI, O6pas’oBaHHLIE U3 HHUX T[IOCPEACTBOM oleparopa
¢TOT dakTt, yro»; 7) TOXKIECTBEHHbIE O 3HAYCHHIQ TEPMHHEL
MOXHO 3aMeHAThb APYr Ha Apyra; 9) ToxKaecTBeHHBIE 110 CMBIC-
JY BBICKa3LIBAHUA MOXKHO 3aMEHATb APYT Ha Jpyra; H T. I.

§ 28. CrepcrBusi M3 onpeneseHHH

Bosbmem onpenenenne «Pom6 ecTb paBHOCTOPOHHHA YeThl-
pexXyroJbHuK». CJI0Bo «ecTb» 3/1eCh HTpaeT poJb 3uaka = Df.,
onpeAeaAliasg YacTh €CTh JHTepaTypHeIH BapHaHT TEepMHHA
&YETHIPEXYTOJBHHK, Y KOTOPOTO BCE€ CTOPOHBI paBHp». Ka-
XeTcsl OueBHAHLIM, YTO OYAYT BepHBEI yTBepkKIeHHA «Y pomba
BCE CTOPOHB! paBHEl U «PoMO ecTb UeTHIPeXYroJBHHK» (rAe
CJIOBO «eCTb» HTrpaeT yxke APYIyio pojb, a HMEHHO — DOJb
npeidKaTa —). ITH YTBEPKACHHUA CYTh CJACACTBHA M3 olpefe-
JICHHH.

Onuako npaBu/la NONYueHHS CJOENCTBHE H3 ompeieNeHHH
ABHEIM 06pasoM He cPopMyJaHpPOBaHE, a OGBACHUTH, MNOUEMY
NPUHUMAIOTCA NPUBSACHHLIC BbIIIE YTBEPKACHUA 6e3 ABHOH
-(OPMYJHPOBKH 3THX 1paBuJl, HEBO3MOXHO. (J10, KCTATH
¢Ka3aTb, XOPOIIHH NpHUMEP K TOMY, YTO TOBOPHUJIOCH BhIilie
O pOJH JOTHKH B 06paloTKe s3BIKA.)

Jlejio B TOM, UTO Kak TOJbKO Olepalus, ¢ NOMOUIBIO KOTO-
po#l BBOAMTCA HOBLIH TepMMH b, 3akoHueHa (3anucaHa, MPOH3-
HeCceHa, NMpoyUuTaHa, YoiplillaHa U T. 1.), b CTaHOBHUTCA TOJHO-
NpaBHLIM TEPMHHOM, H BCE TO, YTO CKa3aHO O HEM, CTAHOBHUTCA
TIOJTHONIpaBHBIM YTBepxIeHHeM. M 310 06CTOATENILCTBO MOXKHO
3aMKCHpPOBATh TaKUMH npasBusamu O

1. Ec/y NIpHHATO cCUHTaTh b TEpMHHOM TaKHM, YTO a"-—a-b,...
.« a* — b, TO NPUHATHL yTBepxkjaeHusa p— (@' — b),

R (aﬂ—ab).

2. Ecau a = Df.b, 10 a =2 b.

3. Ecnu x = Df.y, 7o x}—y n y I x.

[Tokaxewm Tenepb Ha npumepe onpeneienus a = Df.b | P,
KaK NoJayyaroTcs CAeAcTBUS U3 onpeneneHuir. CorsacHo npH-
BelecHHOMY Bhliie npaBuay O3

) (@=Df-b | P)—>(@=b | P).

Ilockoneky a = Df.b | P npunATO, 1O NpaBHJaM YCJIOBHBIX
BbicKasbiBanuit U3 (1) monyuaercs

2 —~(a=b | P).




Nmeercs Aorvueckass akcuoma T3
@)=L~ ) P)
U Jorudeckass akcuoma T°

@xN\@sb | P)l-x(a/b | P).

13 (3) mo npasuny aas kBantopoB K mosyuaem
©) (Vb | PP | P),
a (4) NpHHHMaET BH]
6)(Vo | PYP(b | PYAN(a=b | P)|~(Va) Pa),
ecau x ecTb (5). M3 (2) u (5) moayuaem no I8
(ME=(Vb | PP ]| P)N@=sb | P
N3 (6) u (7) nonyyaem mo ]t
(8) = (V a) P(a).
U, uwakonen, no K! umeem

(9) = P (a).

Mg paccmotpenut camblil mpocroit ciyyad. B 6onee ciiox-
HbIX CHNYy4asiX BLIBOJ CJEACTBHH H3 ONpeleIeHUH HMeeT elle
6oJlee rpoMo3TKoe JIOIHYecKoe omucanue. Moxer 6LITh OTya-
CTH M TIO 3TOH TNPUYHHE OOHUYHO HE CTPEMATCH K JOTHYECKOH
SICHOCTH HJIH npuberamT K Apyrou gopme olnpeaeneHHi, 0 Ko-
TOPON OYyJAeT pacckasaHo B cjefyloileM mnaparpade.

§ 29. UMnauuutHeIie ompepeneHus

OnpeneneHusi, B KOTOPHIX $IBHO MHPHHUMAaeTCs pellieHHe
yHoTPe6AsiTe HEKOTOPOe BhipaXXeHHE KakK TepMHH HJH KakK BbI:
CKa3biBaHWE, HA3BIBAIOTCS SBHLIMH, HJAH SKCITHIHUTHBIMH.
Takue onpepeneHusi UMEOT JOCTOMHCTBA, ITOCKOABKY HUX JIOTH-
yecKoe CTPOEHHE OUeBHAHO, M K BBOJUMBIM C HX IIOMOIUIbIO
TEPMHHAM HE NpefbsBasSeTc HUKaKUX JONOJHHUTENbHbIX IIpe-
TeHsuit. Ho oHu B psaje cayyaeB MoJydaoTCs AOBOJILHO T'po-
MO3AKHMH H Ja)ke NPaKTHYECKH ObIBAIOT HEBHITIOTHHMBIMH.
C HEKOTOpHIMH TPYAHOCTSAMH CONPSIKEHO TaKKe NOJyUyeHHe
M3 HUX HYKHBIX CJIEACTBHH. DTH HeJOCTATKH SKCINIHIUTHBIX

onpefieleHHA YaCTHYHO BOCIOJNHSIOT TAK HA3bIBA€MbI€ HMILIH-
[[UTHLIE ONpeJeJeHHs.
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WMMmnauuyTHee onpeneneHns o0MafaoT TaKUMH CBOUCTBAMH:
1) BHOBb BROJAHMEHIE (ONpefenseMple) TEPMHHH INPUHHEMAIOTCS
KaK NEePBUUHO SICHHIE; 2) POPMYJIHUPYETCHA B Kaue€CTBE aKCHOM
HEKOTOpasi COBOKYNHOCTb YTBEPK/ICHUH, COEepXKalUXx Tep-
MHHEI, YKa3aHHBEIC€ B TNYHKTe 1. DTH aKCHOMB! NOAOUPAIOTCS
¢ TaKHM pacudeToM (XOTs 3T0 OOBIYHO HE BCEria 0COo3HaerTcs
CaMHMH H3o00peraTe/siMH Onpefesenul): ecau Onl onpenense-
Mbl€ TePMHHBI GpiJIH BBEAEHB! SKCIITHIUTHBEIMH OIIpeJeJeHUs MY,
TO 3TH AKCHOMB! OblU Obl cjieACcTBUSMH HX. QueBuyHOe VYi006-
CTBO TAaKHX OIpejeJeHHH — HHTepech AeAyKnu". MMmnaunur-
HLE onpefeneHnsi oco0eHHO YAOOHH! Jijisl BBEAEHUS JIOT HUECKHX
ONIepaToOpPoOB, a TaKXe B TEX CJAydasX, Korja B yncrpeOaeHue
COBMECTHO BBOAATCH CPa3y HECKOJALKO TEPMHHOB H OIepaTo-
poB (HNH KOMOWHAIIUH U3 T€X M APYTHX). UMnavnuTHee onpe-
IeMeHHS TOPOoH YNOTpebasloTca COBMECTHO C 3KCIIMIHUTHBLIMH,

IlpuBenem npumep. Ilycte Tpebyercs onpefenuTb TepPMHHD!
1 («egunma») ¥ 0 («<Hodb») U TepMHHOOOPA3YIOLLHA OnepaTop
-+ («mmoc») Aa8 TakuX TepMHHOB. [IpuMeM Takoe 3KCIUIHIUT-
Hoe onpepejgenne H-umcma: 1) 1 w0 cyrs H-uncna; 2) ecau
at, ...,a* (n > 2) cyrb H-uucaa, 1o (@* + ... 4 a*) ecto
H-uucno; 3) seuro ects H-yucs1o 10416K0 B cHTY nyHKTOB 1 1 2.

[Tpumenm, fasee, TaKYIO CHCTEMY aKCHOM, KOTOpast eCThb HMILJIHU-
mutTHoe ompenenesue 1, O u -

I.-(a+1)>a
2.—(@>b)—@>b4+-1\/(a=b-+1)
=@ 4-at4...+a")=0b,

rae b owtuuaercs or (@' 4+ a@* 4 ... -4 @) JAuMb HaJdHYHEM
CKOOOK, YIOBJIETBOPSAIOIIUX ornpenenenuo H-gucaa.
4. —(a+0) =

5. |— (a4 b) = (b + a).

Cyte storo onpenenenusi: Tepmunsl | u 0 u onepatop - BBO-

ASATCA MMEHHO TakKWMH, 4To OYAyT BepHH yTBepxKieHus 1-—5.

M3 Hux mo npaBu/IaM JOTHKH MOXKHO BBIBOLHTH CAEACTBHS JUIS
yucea ¢ 1, O u .

Muorza B OpOCTHIX CAYYasiXx HMIIHIUTHOE OTpPENEIeHHe
JIeTKo TpeBpaniaeTcs B SKCIVIHIMTHOE, H HaoGopot. Hanpumep,
onepaTop D MOXKHO IKCIVIHUHTHO ONpENeNHTb TAK;

(xD2y9)=Df.(~x\/y),
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WM, B MHOH ¢dopMe, TaK: «X D Yy eCTb COKpalleHue Ans
~x\/ y». B uMINUIUTHOR (opMe ITOT OonepaTrop BKJOYAeTCH
B ajipaBUT CUCTEMBI, 4 K YUCHY aKCHOM 3TO# cHcTeMel A00aB-
NAIOTCA aKCHOMEL A8 O, B YacCTHOCTH, Takue

x>y - (~x\y)-

Ho rague npeofpa3oBaHus He BCErAa MPAKTUUECKH BO3MOXKHBI
M LesecooOpasHul (Kak 3TO HMeeT MecT0 B OTHOIeEHHH |,
0 u ).

WMmnuuuTHole oOmpeneseHuss WMEIOT CBOH HEAOCTaTKH.
B HuX sBHBIM 06pa30M HE BHIPAXKEHO TO, YTO OHU CYTb MMEHHO
ONpeAesieHUS, BBOAALKE B ynoTpe0ieHHe HOBLIE TEPMUHBEL HJIH
onepatopul. 1loroMy 1 OblBaeT Tak, YTO HAYHMHAIOT HCKATH €lIe
KaKOH-TO HX CMBIC/I CBEPX TOTO, 9TO BHIPAXKEHO B COAEPXKALINX
UX aKCHOMaX, M CMEIUBAIOT ONpefensionye YTBEPXKIACHUSA
C YTBEDPXKACHMSIMH, KOTOpHIE TaKxe COZepKaT onpeaenseMole
TEPMHHB!, HO NMPHHUMAIOTCH W3 HHHIX coOoOpakeHui.

XoTd B clyyae WMIVIMLMTHHIX ONpEleNeHHH Iocjefsne
NPHHUMAIOT BUJ aKCHOM, T. €. YTBEPKACHUH, 3TO HE O3HAYAET,
YTO HCYe3daeT pasHUHa MexAYy OIpeleJeHHAMH H aKCHOMaMH-
BLICKa3bIBaHUAMH. DBricKashiBanus CTPOATCA K3 TEPMHHOB,
3HAYEHHEe KOTOPHIX M3BECTHO A0 NMOCTPOCHHSA HX H HE3aBHCHMO
or Hux. OnpejeneHds Jaxe B cjaydae, KOINA WM NMPHAAIOT BUX -
dKCHOM, COAEPXaT TEPMHHBI, 3HAUYCHHE KOTOPHIX Oe3 3THX
aKCcHOM He H3BECTHO.

§ 30. Henoanne onpenesenud

Berpeuaroress UMINHIUTHBIE ONPeReeHHs, KOTOPhIE MOXKHO
Has3BaThb HEMONHBLIMH, WM cMelnaHHbIMH. OHH CTPOATCHA Tak.
KaxuM-10 06pa3oM yCTaHaBAWBAIOTCA CHTYAlHH, B KOTOPHIX
YMECTHO ynoTpeGJicHHe BHICKA3bIBaHUH ¢ TePMUHOM a. [Ipusna-
KH 3THX CHTyaUHM#l CTPOr0 He Oonpeneisiores (IOCKOABKY
B 3TOM HET HYXKJIh{, 3TO NPaKTHYECKH HEBO3MOXKHO, HHKTO HE
neiTadcsa 370 cAenath ¥ T. 1.). Ho dopmyanpyrores (npunu-
MAIOTCSl) YTBEPKACHHA THNA X |— Y HAH |— (X — Y), B KOTOPHIX
B X BXOIHUT OnpejenseMuld TEPMHH 4, a B Y HeT. IIOCKOABKY
IPH 3TOM HeT OOpAaTHHIX YTBEpPXKIEHUH y|— x B  (y — X),
TO 3JVMUHHPOBAaTh H3 f3LIKA BHICKA3bIBAHHA C TEPMHHOM Q
HEJIL3S .

IlpuBseneM npumep. M3 s3HIKOBOH NPaKTHKH H3BECTHO,
B KaKMX CHTYaUHdaX YMECTHO yNOTpeGJATh BbIpaxKeHHS BHAA
«a nopoxjaet b». MOXXHO yKa3aTh HEKOTOphIE MPU3HAKH TaKHWX
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CUTyali#l, B 9aCTHOCTH — NPOCTPaHCTBEHHas Gau3ocTh a H b.
Ho nas nekoTopuiX pesiedl ObIBaeT AOCTAaTOYHO 3TOrC NPUBHIY-
HOIQ YynorpebjeHuss U TaKuxX JAONOJNHHTEJbHBIX INYHKTOB
onpenenenusi: 1) u3 «a nopoxnaer b» ciaenyer «a BO3HUKAYET
paupie b»; 2) u3 «a nopoxknaer b» cjaenyer «eciH He BO3HH-
KaeT a, TO He BO3HHKaeT b». Y suiub 3TH NYHKTHI MOI'YT 34aTEM
bUrypupoBaTh B PacCyXKACHHAX, NPETEHAYIOWHX Ha JIOTHYe-
CKYK) CTPOrOCTb.

§ 31. HceBpoonpenenenus

Berpedaores cyuad BBeNCHHST S3BLIKOBLIX BBHIPAXKCHUH,
KOTOpBIe MBI HashbiBaeM NceBpoonpenejcHusaMu. OHH CTpPOATCH
Tak. ViMeeTcsi COBOKYNHOCThL BLICKA3LIBAHUH X, B CBS3H C KO-
TOPOH BBOAHUTCH BhipaxkeHue a. [IpakTuuecKH a poxiaaercs Kak
cOKpamenie st X (YT0 OObIgHO He OCO3HAETCsI), HO 3aTeM,
OTAEJAUBILHCL OT NOPOAUBILEH eroc OCHOBEI, @ HaYMHaeT XKUThb
KaK BHIPaXKCHHE C CAMOCTOSITE/IBHBEIM CMBICJIOM, HE33aBHCHMEIM
oT cMuica X. OcOGeHHOCTh 31€Ch COCTOHT B TOM, UTO BhIpa-
KEHHIO g NPUAAIOT BHA BeicKasbiBaHud P (b). Ho penaercs ato
He B CWJIY HaMepeHHs BBECTH B ynorpebienue npeaukar P
WU cyOpekT b, a B CHJy SI3LIKOBOH NpPaKTHKH CTPOHUTh Npen-
JIOXKeHHsA, pacwieHsass UX HA CYOBEKTH U NpPEAHKAThl, H B CHAY
HHYEeM He OrpaHHYCHHOH BO3MOMXKHOCTH KOHCTPYHPOBAaTh @ H3
MMEIOMUXCA JIEMEHTOB #3biKa. UTO 310 OYyAYyT 34 3/eMeH-
Thl, 3aBHCHT B TaKHX CJy4asdX He OT HHTEPEeCcOB COOJIONCHHUS
NpaBHJ JIOTUKH NPH BBeICHUHM TEPMUHOJIONHH (O HHX, MOBTO-
pseM, 00bI9HO BOoOOLIE He NMON03PeBaloT), 4 OT CAMEIX Pa3J/IHy-
Hh(X NPUYHH — OT S3LIKOBOH TPaABLUH, OT CTPeMICHUd K JH-
TePATyPHOH BBIPA3HTEALHOCTH UMM K CEHCAMH U T. . A ecsn
eme K CKa3saHHOMY AC0aBHTL TO, 9TO BHIPAXKEHHE @ BBOAUTCS
N0 CXeMe UMIAHIHTHOrO OnpeaefeHHs («a, €CJH H TOJbKO
ecaig x»), T0 P (b) BOOOuie BOCIPHHHEMAETCS HE KaK pe3yJqabTar
SI3LIKOBOrQ TBOPYECTBA ONPENENCHHOrO COpPTa, a KaK BHBOX
U3 CHTYallHH, ONUCLIBAaeMOH COBOKYMHOCTBHIO BLICKa3biBaHU X.
Kopoue roBopsi, A0 HAa NOBEPXHOCTHU BHIIVISAUT Tak, OYATO
BbIcKa3niBaHue P (b) carenyer us x.

IIpuBenem ajig SCHOCTH CHavaJsa OOHXOAHEIH npuMep. 1lycTh
HexTO N, nenas Kapbepy, AONYCTHI Cepbe3Hble NPOMaxH B Op-
radg3anud paGOTH CBOErO BeIOMCTBA H BO B3aWMOOTHOILEHH-
SIX ¢ HA4YaJbCTBOM H KoJuteraMu. IlycTh 3a 310 ero cHsiig : pa-
60Tl Ge3 NepcneKTHBHl NOAHATbCS BHOBb. BCeM H3BECTHO,
YTO B TaKHX CHTYaUHAX 9acTo YIOTPeOAAIOTCS BhIpaXKeHHs
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«N crnoman weto», «N nporopes» U T. 1. STU BhIPAXKEHUS CYTh
KpaTKve 00O3HAueHWsI CUTyauuH, umetomeit mecro ang N,
NpUYeM — BLIPaXKeHUd, TOHATHBHIE U ynorpebiasiemble B onpe-
JeJIEeHHBIX YCJIOBUSIX U JJIA ONpeneNleHHOro kpyra jaun. M nu-
KOMY B FOJIOBY NIpH 3TOM He IPUXOAUT PACCMATPUBATEL BBEJCHHE
5TUX BBHIPaXEHHH KaK OlpefesleHust NPEIUKATOB «CJaOMall
IEeIo», «NPOTOpes» W T. II. MU NOHUMATh HX KaK BBHICKA3LIBA-
HUsI, B KOTOPBLIX 3TH NpeNUKaTh yHnoTpefasiiorcss GyKBasbHO.

Takoro pona npuMepsl BCTpeualoTcs U B HayKe, ¢ TOH JIHIIb
pasHuIlel, 4TO 3JeCh BCe NOHUMAIOT OYKBAJIBHO M BOCIHPHHH-
MalOT KaK pPe3yJbTaT BhICOYAHILEro PAa3BUTUS HayKH, a He
KaK pe3yJbTaT si3hIKOBBIX MUCTH(UKamul. Tak, COBOKYNHOCTh
BLICK43LIBaHUH X O MOBEJEHH U CBETOBOTO Jiyua B patione tena A
HEsSIBHO COKpamaioT BepaxenueM «llpoctpancTBo B patione A
ucKkpusjeHo». [locnennee BocnpuHuMaeTcss KaK BBICKA3hIBaAHUE
C NPEIUKATOM «HCKPHBJIEHO», CMBICJI KOTOPOTO OTPBIBAETCS
OT X U OT BEIpaXKeHUsI, B KOTOPOM OH 3Jech GHTYpHpYeT (YTO
3HAUUT UCKPUBJIEHHEIH NpeAMeT, BceM U3BeCTHO!). AHANIOrHYHO
COBOKYMHOCTb BRICK43BIBAHUA X O HEKOTOpHX wactumax A
B HEKOTOPHIX YCJNOBUSX B HeABHO COKPAIAIOT BHIPAXKEHUEM
«Bpemst i A B ycinoBusx B ycKopsercs (3aMenysercs)y,
H CJIOBA «YCKOPSAETCA» U «3aMEJIAETCS» BOCIPHHUMAIOTCH KaK
CAMOCTOATENIbHbIE NpPeJUKaThl ¢ OOIIEU3BECTHLIM CMBICJIOM, HO
B LAHHOM cCJyyae NpHMEHUMble NI BPEMEHH.

31eck UMeeT MECTO CBOEro poja sshiIKoBast MEMHKDHs, KO-
TOPYIO 3aMeydioT B NPUPOJE H BO MHOTHX cly4asixX siI3bIKOBOU
MPakKTHKY B OOBIYHOM OO6mEHHH, HO KOTOPYI0O B MacCCOBBHIX
MaciuTafax KyJbTUBHDYIOT B psfe obsacTed HayKH KaK MOKa-
3aTelIb Mporpecca HayYHOTO MBILVICHUS.

§ 32. OnepaunosHbie onpefeicHus

YacTupill ciyyail UMIVITMOUTHBEIX ONpeleNeHUH CYyTh ompe-
JeNneHus, CcojepxKauiye BbipaxeHus Buga x — (y —2) H
(y <> 2) > x, B KOTOPBLIX X €CTb BBICK43blBaHHE C ompeleJsie-
MBIM TEPMHHOM, Y €CTb OMHCAHHE HEKOTOPHIX NECUCTBUH, Z €CTh
OnucaHue pesyabTaTa 3TUX AelicTBuil. Hanpumep, Boipaxenue
«A Becutr B k7» MOXKHO paccMaTpuBaTh KaK 3aMEHY BhIPaXKeHUs
«Ecnmu A nomectuth Ha Bechl C, To cTpenka ( NMOKaxeT Aeje-
HHe D».

JINss OgHOTO M TOr0 XKe OnpeiessieMOro BLICKA3BIBAHHUSA X
3leCh BO3MOXHBI pas3jiuyHble ONpeaendionue 4acTu Yy — z.
BO3MOXHBI Takxke c/lydaH, KOrja YUCJIO PAasJHUHBIX Y —> 2
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He YKa3aHO, He OI'PaHHUYECHO WU BOOOHIE He yCTaHaBJUBAETCH
oflenpUHATEIM COTNaileHueM. Tak 9To 3Jech BO3MOXKHEL
pasnuuHble BapHaHTBl, B YacCTHOCTH, TaKue:

1. x — (y —2)

2. x> (=2 ... \/ (g — )
3. ((4* — &) —x) \ (x— (a— b)),

rie sy’ u sz! cyTb JIOOble 3JEeMeHTbl HEKOTOPhIX 3aJaHHBIX
KJacCOB, a @ B b cyTb nepeMeHHble AN 3JeMeHTOB 3TUX KJac-
COB.

§ 33. HHTYHTHBHO OYEBHIHBIE YTBEPXKAECHHA

Berpeuatores cayuyau, KOrja Te WIH HHBE YTBEPXKACHUSA
MPUHUMAIOTC KaK HWHTYMTHUBHO siCHBle HMJu oueBHiuble. Ha-
npuMep, TaKOBH YyTBepxKAcnusd, <[Ipeamer, AMeomuit HEKOTO-
poe CBOHCTBO, HMeeT 3TO CBOKMCTBO». «lIpsiMas ecTh Kparyai-
lliee PACCTOSIHUE MexKAy JABYyMsi ToukaMu». Takoro pona yrsep-
XKACHHA CYTh HMMIUIHUHTHBiE OINpEAesICHHA BXOAAMHX B HHX
BRIpaKeHUH (onepaTopoB, TEPMHHOB, YacTeld TEPMHMHOB) HIH
CJICACTBUS TaKUX onpefeseHdi. Tak, nepBoe U3 NpUBEJEHHBIX
BhIllIE YTBEPXKIACHHII €CTb YacTh HUMIJIMIUTHOIO ONpeAeseHHH
orieparopa OrpaHvdecHufl (¢<KOTOpPHIH»), a BTOpPOe — TepMHHA
«psMasiy. DTH  YTBEPKIACHHUS KaXyTcd HECOMHEHHBIMH He
6arogaps KakuM-TO 10Ka3are/bcTBaM, HabMIOACHUSIM U T. 1.,
a jgumb 6aarojaps TOMY, 4YTO Mpl CaMH HEHBHBIM 006pasoM
NpUHAMaeM HX KaK Onpefe/ieHHs] CBOUCTB COOTBETCTBYIOMINX
SI3LIKOBBIX BblpaxkeHuH. Korja orsepraioT BTOpPOe U3 npuBe-
AECHHLIX YTBepKAeHUH, TO (aKTHYecKH ynoTpelnsiioT TepMHUH
«npsaMas» yKe B JIPYroM cMeICTe ¥ He Gosiee TOrO (a8 OTHIOAD
He OTKPBLIBAIOT KaKHE-TO HOBLIE ONBLITHbC (PaKThl, NPOTHBOPE-
yaliye paHee NPUHATBHIM AONYLICHUSAM).

HMuTyunua B paccMaTpUBaeMoM cJdydae ecThb JIMIUb Y1io-
TpebJieHUe BhIPAXKEHUH fI3blKa Ha YPOBHE CTHXUHHO CJIOKUB-
IMXCSA HABLHIKOB UX BBeleHHsA. 1I0CKONIbKY 9TH HaBHIKU aMOpd-
Hbl U UX JIOTHYecKas NpHpoAa OCTaeTcss HEH3BEeCTHOH, paccMa-
TpUBaeMble YTBEPXKICHUS MUCTHOUIuUpyoTcd. BosHMKaeT npo-
G/ieMa UHTYUOUH, KOTOPasd KaxeTcs TOHKOH W CJIOKHOH, HO
KOTOpas OpH YCJOBHM JOCTaTOYHO TILATEJABHONO  aHanu3a
JIOTHYECKUX MpPaBuUi BBEIEHUS TEPMHHOJOTUU OKashBaeTcs
(dbuKTHBHONH. BhIsBNIeHHE (IKCIJIUKAIUSA) UHTYAIUM e€CTh JIMIIb
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YCTaHOBJIGHHE CMBICJIA HEKOTOPHIX FA3BIKOBHIX BhIpamKeHHH,
BXOAANIHX B pacCMaTpHBAEMEIE YTBEPKACHHA, NPOodecCHOHAND -
HO pa3paGoTaHHLIMH CpEJICTBAMH JIOTHKH.

§ 34. Ilepemenunie

UroGul npHAATE YTBEPKIACHHAM JIOTHKH XKejaeMmylo obil-
HOCTb, OUEPTHTh TpPAHHIBI HX NPHMEHHMOCTH, NPHAATH HM
KOMIAKTHHH H 0003pHMBIH BHI, HCHOONBL3YIOT 0cOGOr0 poja
CHMBOJIBI, Ha3blBaeMbie NEePEMEeHHRIMH. [lepeMeHHEIE HCNOJNbB-
3yIOTCA U B APYIrHX Haykax. B jloruke OHH BBOAATCA LJIA Tep-
MHHOB, BBICK23HIBAHUH H JIOTHYECKHX ONEpaTopoB.

BosoMmeM ¢pasy: «Eciu a B & cyre TepmuHH, TO a /\ b
ecTh TepMHHY. Ee cnenyer OyKBaJNbHO YHTATh Tak: €CJIH Ha Me-
cto 6YKB @ H b BONHCaHH KaKHE-TO TEPMHHEL, TO NOC/IENOBa-
TeJIBHOCTL H3 NePBOro TepMHHA, onepatopa /\ H BTOPOro
TepMHHa TaKxKe OGyneT TepMHHOM. 3jech OYKBW a H b CyTh
0co0biM 00pasoM OTMEUEHHHIE MecTa LJif TEePMHHOB, a2 B KOM-
6unauud a /\ b OHM YKasuBaloT BHJ KOMOHWHAIHH, KOTOpas
NOJNYYUTCH H3 TEPMHHOB, MPEACTaBIsAEMHIX Ha MecTo a ¥ b.
AHaJIOTHYHO B OTHOINCHHH BLHICKA3hIBAHHH H ONepaToOpoOB.

IlepeMenHBle BBORATCA B ynorpebsicHue ABYMA NYTSIMH:
1) ABHO mepeyuc/sioTCA CUMBOJILI, KOTOPBIE CHHTAIOTCH nepe-
MEHHBIMH TOTO HJIH HHOro poja (Hanpumep, NpHHHMAaercs, 4ro
6yKBH at, a?, a®, ... cyTh nepeMeHHbIE JJIl BBHICKA3HIBaHHKI);
2) NpOU3BOJIbHLIC CHMBOJKI YHNOTPEOJIAOTCA KaK NepeMeHHbIE,
HO U3 KOHTeKCcTa OniBaeT SICHO, IS 9ero OHH ABJIAKTCA nepe-
MEHHHIME (HampuMmep, yTBepxAasd «Eciau a ecTh TePMHH, TO
~@ €CTh TEPMHH», MBI YHOTpeO/aAeM a KakK NepPeMeHHYIO i
TePMHHOB). Mol 10 cHX nop ynorpeGisiny u Gynem ynorped-
JATH ePeMEHHBIE BTOPEIM crioco6oM. Ho B HeXOTOPRIX clygaax
GyAeM ynoTpebiATh H NEPEMEHHBIE NEPBOro THNA, KaXKIbH
Pas ykasHBas, NEePEMECHHBIMH AJiA KaKHX TEPMHHOB OHH fABJIS-
I0TCA B TOM WJIH HHOM ciiydae. Ilpu sToM 6GyaeM TakKe BpeMs
OT BpPeMeHH MOKa3hBaTh, KAKHUE SA3LIKOBHIE BhIPamKEeHUA (e3 Ie-
PeMeHHHX 3aMEeHSIOT BRIPaMKEHHS ¢ NepeMEeHHBIMH.

Hanpuwmep, BoickaswBanve «I{na mawoGoro npeaMera, 006-
najaloulero TAXKeCTHIO, HaHaeTes APyro# mpeamMer, 06GJaanaio-
IHH TAXKECThIO, TAKOH, YTO NEePBbIH NpeIMeT TAKeJIee BTOPOro»
C NOMOLIBI0 NEPEeMEHHHX MOXKHO 3anucath Tak: «(Va)(db)
(@ umeer Taxkects) /\ (b uUMeer TAXecTp) — (b TAXKeIee a)»,
r1e a 4 b cyTh nepeMeHHble 1Jd CyGbeKTOB.
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CooTHoOlleHYEe TEPMUHOB U NEPEMEHHBIX onpeae/sercs cie-
AYIOUIHME NpaBHiaMH B

1. | (a—D),

rAe a ecTb JIoOOH TepMUH H3 HEKOTOPOH 3aJaHHOH TPYNIIBl
TEPMHHOB, a b — JM106Gas NepeMeHHasn U3 3aJlaHHbIX NepeMEHHbIX
AJ1s1 3TOU TPYNIlbl TEPMUHOB.

2. (Vb)x N\ (a—b) = (V a) x (b/a)
3. (da)yx \ (a—b)|— (4 D) x (a/b),

rae x (a/b) ectb pe3yJbTaT 3aMeHbl a Ha b Be3xe, rie a cBOGOAHO
BXOAHT B x (T. €. a He NOANajaer NoJ JeHCTBHE KaKoro-jaudo
xBantopa (Va) unu (Hda), a x (b/a) — pesynbrar aHalOrHy-
HOH 3aMeHH b Ha a. B XauectBe ciaexctBuii 1—3 nonyuyaiorcs

YTBEPXKIEHHS:
4. (Vb)x \ (a—b)}— x (b/a)
9.x )\ (@— b) |- (4 b) x (a/b).

Kpome TOro, HMeeT CHAY CJeaywollee NpaBuJo:

6. Ecau ana mo6oro npexmera, 0603Ha9aeMOr0 TEPMUHOM @
TaKuUM, 910 a — b, BepHO x, 10 (Vb)x (a/b).

Hanpuwmep, ytBepxkaenue «/Ins JM06oro Gpu3anyeckoro tena
a HalifjeTcs apyroe ¢H3uyeckoe Teno b Takoe, 4yTo a Goaniue by
C MOMOIIBIO NepeMeHHEIX ¢ U d AJs TepMHHOB, 0603HagaIomuX
¢usnyeckue Tesa, sanuinercs Tak: (Ve) (Hd) (d > o).

§ 35. Onpesiesenna ¢ NepeMeHHbIMH

[lepeMeHHBIE HCNONB3YIOTCA TaKKe NPH NOCTPOCHUU ONpe-
JeJeHHH TepMHHOB. JIOTHueckass cxeMa TakHX OIpeleeHui
MeeT cieaywomud sua: b, . . ., b* (n > 1) OynyT TepMuHaMu
o Takum, yto ecn (1) at, . . ., a™ (m > 1) cyTb Tepmunsl f,
B (2) BepHB! YTBEPXKIACHHA X7, . . ., x* (R > 1), coxmepKauue
at, ...,a™ 1o (3) OyAyT BepHH yTBepKueHus yi, ...,
({ > 1), conepxamue bt, ..., b

B TtaxkoMm onpeneneHud OYKBH at, . . ., @™ CYTb IEPEMEHHEIE
nAs tepmuHOB PB. IlpaBuno Takux onpeneneHudl: noACTaBJASATh
Ha MeCTO MNEepeMeHHBX ad, ..., a™ TepMunbl b, ..., b" H
BCe Te TePMHHBI, KOTOPHIC COACPXKAT UX KaK yacTb HJIH ompeje-
JSIOTCS 9epe3 HHUX, HeJb3A. JTO NPaBHJIO COJEPKUTCA B CaMoOl
dopMyupoBKe omnpepesieHHs: B nyHkTe (1) ckasaHo, uTO
al, ..., a™ y¥Ke J0 NOCTPOEHUS oONpeAeNeHUs NOIKHH ObITh
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TEPMHUHAMH HEKOTOporo poaa f§, urobul b, . . ., b* cranu Ttep-
MUHaMH poja o. A 0 nocrpoeHusi onpeaenenus bt, .. ., b®
TEPMUHAMH BOOOLIE HE SBASIOTCH. 3HAUUT He SBASAIOTCA Tep-
MUHAMH W BCe Te BHIPaKEHUsI, KOTOpLIE 3aBUCAT OT HHUX IO
3HaueHHuIo (T. €. coflepkaT UX WIH ONnpeleNsioTcd yepe3 HUX).

ITpuBenem npuMep: OYJAEM CUUTATH CJAOBO CUHCJI0» TEPMUHOM
TAKHM, 9TO eCJId a €CTh TePMHH, 0003Hauamomui YUCI0, TO Q
eCTh «YHCJ0». 3lech a ecTh llepeMeHHasi, Ha MECTO KOTOpOi
MOTyT NOACTaBASAThbCH Ji0Oble TepPMHUHBI, 0603HaYaOUUe Y-
cia — 1, 0, 1/,, Y2 ur n

B npuBefeHHOM mNpuHMepe MOJACTAHOBKA CJIOBa «YHCJO» Ha
MeCTO @ JaeT BHpaxKeHHe «YUCJI0 eCTh YHCJ0», KOTOPOe BIOJHE
npaBoMepHo. Ho He Bcerja Ttaxkasg NOACTAHOBKA MPOXOAUT
6e3HakasanHo. IIpuBefeM JMIOOONKITHLIA NOpuMep TOro, Kak
HapyilleHWe MpaBuia A paccMaTpUBaeMHuIX onpefesleHul BesleT
K NPOTHBOPEUHIO.

[Napanokc MiIOXKecTBa BceX HOpPMaJibHBIX MHOXKeCTB oOrie-
U3BecTeH, U Mb! He OyjieM NPUBOAUTE e€ro o0BIUHYIO hopMyau-
poBKY. Mul cpa3y OCYHIECTBUM 3SKCIUIMKALUIO ONpeAeseHUd
HOPMaJbHOIO MHOMKecCTBa B TakKo# ¢opMe, 4TOOH CTasa 3aMer-
HOH JorTHuecKkasi OUIHGKa, coBepuiaeMast NpU MOJYIECHUH 3TOTO
napajoxca.

Jna HarasAHOCTH NpUMeM COKpAaIleHUus: n — HOpMaJbHOe
MHOXKECTBO, Mn — MHOXKECTBO HOPMAaJILHBIX  MHOXKECTB,
€= — 3H4aK BKJIOUeHHS 3JieMeHTa B MHOXecTBO (a &= b uu-
TaeTcd KaK «a ecTh 3JIEMEHT b», «a BKIogaercs B b», «a COAEP-
XKHTcs B b» ¥ T. n.). OnpenesieHre HOPMaJbHOIO MHOXKECTBa
MOXKHO 3alycaTh TakK: 72 OYAeT TepMUHOM TaKuM, 4TO eCl]id q
ecTb TepMHH MHOXeCTBa, TO

(~(esa)—~@sMn)\(@Ea)—~(@sMn)

(T. €. ecnu a He BKJIOYaeTCss B caMoro celsi, TO o BKJIOYAETCH

B MHOXKECTBO HOPMaJIbHBIX MHOXKeCTB).
[Mapafoxc moJiyyaeTcs, ecay NOJACTaBHTL Ha MeCTo mepe-

MeHHOH o TepmuH Mn:

~ (Mn = Mn))

(T. e. eciu Mn He BKimouaerca B Mn, 1o Mn Briodaercs: B Mn
u ecan Mr Briouaercs B Mn, 1o Mn He Brmouaerca B Mn).
Takasi NOACTaHOBKA Ka¥KeTcs NpaBOMepHOH, MOCKONBKY Mn
ecTh TePMHH MHOXecTBa. Ho oHa ouwuGouHa, NMOCKOJBKY MO
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MpaBUJiaM ONPENEJNCHUSI BLHIPAXKEHHE 1 U COJEPIKALIEe ero Bhbl-
paxeHue Mpn go nocTpoeHHs onpeneseHus BOOOmE TepMHHAMU
He ABJSIOTCH, a N0 caMOH GOpPMYJIHpPOBKe ONpele/ieHus @ eCTh
nepeMeHHas A5 BelleH, ABJISIOIIUXCA TePMUHAMHU A0 NMOCTPOe-
HUS ompejesieHust M HE3aBUCUMO OT HEro (pHyeM NIt TEPMU-
HOB, 0GO3HAualomMX MHOXKecTBa). Tak uTO ecaH CTPOrO CO-
OaofaTh npaBusa ONpefeseHusl, TO MapajOKCc He MOJYUYUTCH.

§ 36. MHOrocMbICNEHHOCTDh $SI3BIKOBBHIX BblpaKeHHH

OG61ieu3BeCTHO, KAaKYI0 HEraTUBHYIO pOJb HIpaeT MHOTO-
CMBICJIEHHOCTE SI3BLIKOBBIX BhIpaXXeHUH B HayKe ¥ BOOOuie B A3bl-
KOBO¥ npakTuke Jjwojaeid. M cinoxHocTes 60peOw ¢ HEU COCTOUT
B TOM, YTO OH4 He Bcerja 3aMeTHa, 4 NOpOoH COHapyxXKeHUe ee
TpeOyeT TL:aTeJIbHOTO aHaju3a. Bo-mepBrlX, MHOXeCTBaA Mpe-
METOB, 0003HaYaeMblX AaHHBIMH TePMUHAMU, MOTYT IIOYTH COB-
nafaTh, TaK 9TO WX HE3HAYMTEJNLHOE HECOBIaJeHHE BOOOUIE He
NpUHBMAaeTcss BO BHUMAHHE (XOTH HWMEHHO OHO-TO H MOXKET
CHITPAThb POKOBYIO POJib). BO-BTOpPHIX, BO3MOXKHO, YTO MHOXKeE-
CTBO NPEAMETOB MOXKET NMpPeAnoaraThcs OJHO U TO 3Ke, HO 0060-
3Hayammue UX TePMUHEL BBOAATCS B ynorpebnenue pasiuyHbi-
MU Cc10co0aMH, TaK 4TO U3 HUX €CTECTBEHHO NOJy4aroTcsd pas-
JuyHHeEe chaeacTBusa. (CkasaHHOe OTHOCUTCH H K JIOTHYECKHM
onepatopam.

BosbmeMm, Hanpumep, TEpMHH «IpOcTpaHcTBO». K3 mnpH-
BBIYHOTO CJOBOYINOTPEOJCHUS KaKeTcsd SICHBIM, O 4eM HJIET
peub, KOTAa roeopar o npocrpancrse. Ho B opnux cayuasx
UMEIOT B BHJY NPOCTPAHCTBEHHLIE OOBEMEBI OTBJCUEHHO OT TeX
MpeIMETOB, KOTOPHIE B HUX HAXOAATCA WU MOTYT B HHX IO-
MeCTUThCH, a B APYTUX — 3TU 00BEMBI CO BCEMU COJEP KA UMH-
cf B HUX npeaMeTaMM WIH ¢ 3amoJHAImUM uX 0cob0oro poana
BemecTBOM. XOTS 31€Ch UMEET MeCTO MPOCTO Pa3JsIuyHOE CJOBO-
ynorpebsicHue, OfHU JHIA OOBUHSAIOT APYTHX B OIIHOKaX.
CoBpemennpie «TeopeTnyeckue» OGJacTH HayKu GyKBaJbHO
KHIUAT T4KOr0 poOja CUTYAIUSIMU.

§ 37. 3kcnankauus

BerpeuaroTest TepMUHBL U BbICKa3BIBAHUS, CMEICA KOTOPHIX
CUUTAETCH ACHBIM B HEKOTOPOM IIPUBLIUHOM CJIOBOYHOTpeOIeHUH
K Gonee wiau MeHee OfHO3HauHbIM. [Ipu 3TOM OT TEpMUHOB He
TpebyeTcst, 9TOOk OHH GBLIM CTPOrO ONpeJeseHnl, a4 OT BRICKa3hl-
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BaHH{i He TpebyeTcsi, 9TOOH HX JOTHYECKOE CTPOEHHe ORI
BhIpaXeHO BHO. Dosee TOro, HHOrAa B TakHX caygasix cTporoe
OllpesieJicHHe TEPMHHOB H NOCTPOCHHE NPEJJIOKECHHH B COOTBET-
CTBHH CO CTaHAAPTaMH JIOTHKU BOOOIUE ObIBACT 3aTPYAHEHO HIH
NPaKTHYECKH HEBO3MOXKHO. W ecliH BO3HHKaeT noTpeGHOCTD
HCIONb30BaHUA TaKuX TEPMHHOB H BHICKA3LIBAHHH B KakoOi-
NHGO HayKe, TO HX OOLIYHOE YNOTpEOJSCHHE MOMXKET 0Ka3aThCsd
HellpHEMJIEMBIM: OHO MHOI'OCMBICJIEHHO, 3aTPYAHsET HJAH BOOO-
e HCKAYACT BO3MOXKHOCTh NMOJYUYCHHS HYXKHBIX CJCICTBHH,
He JlaeT rapaHTuil IPaBHJALHOCTH paccyAeHHH | T. . [TosTomy
BMECTO 3THX TCPMHHOB M BRICKA3LIBAHHHU A5 HEKOTOPHLIX LieseiH
HayKH yIOTpeOJNsAI0OT CBOECrO poja 3aMECTHTENeH, KOTOphie
CTPOTrO ONpPEeNeNsoTcsa H JOrHYeCKOe CTPOeHHe KOTOPHIX BhIPa-
XKaeTcsl JI0CTaTOYHO SIBHEIM O6pPa3oM. DTa Onepaliust BBEJCHHS
TEDMHHOB H BHICKa3bIBaHHH, 3aMemaioimuX HEeKOTOpHIE JaHHbIE
TePMHHLI M BLICKa3blBaHHS, Ha3LBaeTCs IKCIVIHKALHEH IIo-
cheHuX.

3ajaua 3KCIVIHKAIHH SI3BIKOBLIX BhIPaXKeHHH COCTOHT He
B TOM, YTOOHI NMEPEYUC/IUTL, B KAKHX PA3JHYHBLIX CMBICAAX OHH
YIOTPEOASIOTCS, H HE B TOM, uTOOH BhIOpaTh OJHO K4aKOe-TO
HX ynorpebieHue, a B TOM, 9TOOLI ONIPEAETUTD HAH JaTh YETKYIO
GOPMYNHPOBKY HEKOTOPHLIX BhIPaXKEHHH, K KOTOPHIM NpPHMEHH-
MB! NIpaBHJa JIOLHKH, KOTOphie YAOOHBI C TOYKH 3PEHHUS Bhi-
BOJla HYXHBIX CACACTBHH, KOTOpHIC TapPaHTHPYIOT OAHO3HaY-
HOCTb PE3YALTATOB NPOBEPKH H T. II., HO KOTOphIC NPH BCEM
3TOM B KaKOH-TO Mepe COBIajaroT C JAHHLIMH SA3LIKOBLIMH Bhi-
paxkeHHusIMH. Ecin Ipu 2TOM COXPaHSIOTCS T XKe CJIOBa U Te Ke
¢opMyJNUPOBKH, 37€Ch Bce pPaBHO NPOHCXOAHMT YIBOEHHE Tep-
MHHOJNOIHH.

DKCINBKALH BBHIPAXKCHHH $A3bIKa, IPH KOTOPOHA HCIOMD-
3YIOTCS JIHIIb CPEACTBA JIOTMKH H HEKOTOPHE OOmeAOCTYIHLE
HAaBLIKH SI3BIKOBOH INPakTukH, OyAeM HashIBaTh JIOTHUECKOH.
YnoMsaHyTeIe HaBBIKH COCTABASIOT OChITHEIN 3/IEMEHT KYJIbTYPHL
U He TPeOYIOT AAs CBOEro NOHHMAaHHS HUKAKOHN clHenuasbHOH
Hayk¥. Bpilie ME JIOTHUECKYI0 3IKCIVIHKANHIO HCIOJNb3OBANH
CHCTEMATHYECKH, B YACTHOCTH — BBEJH ONEPaTopul ~, \/, /\,:
M T. 1. KaK BBIPaXKEHHUsI, SKCIVIHUHPYIOUIHE H3BECTHHIE BhIpa-
JKeHHS SI3bIKa «He», «UJH», «<H» U T. A. Y1 B panbHeliineM OHa
6yzeT BaXKHEHUIUMM CpPEACTBOM HAILEro aHaNH3a.
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§ 38. MeraTepMuHBl M METaBbICKA3bIBAHHSA

Tepmunsl, o603Hauaome TEPMEHEl U BRICKA3bIBaHHsA, CYTh
MeraTepMHHBl. BRICKa3bBaHHs, COAEpKamPe METATCPMHHHI,
CyThb MeTaBsicKa3miBaHHs. Hanpumep, BnpaxkeHue <«TepMHH
€CTOJI»» €CTh METATEPMHH MO OTHOWIEHMI0 K TEPMHHY «CTOJ»,
a BHICKa3blBaHHE «TepMHH «cTOJ» fABJsieTCd NPOCTHIM» — MeTa-
BBICKA3bLIBAHUEM.

MerarepMuHE 06pa3yloTcad NMOCPEACTBOM TEPMHHOB JIOTHKH
«TepMHN», «CYGBEKT», «NpPEeAHKAT», «BLICKA3blBaHHe» MO Ipa-
BusiaMm: 1) eclim a ecTh TepMHH, TO BhpaxeHHe «Tepmud a»
(«TepMun, uMeomuil BHA a», «IepMHH, KOTOpHIA HUILETCS a»
M T. I.) €CTb TEPMHH, NpuueM — CyOBEKT; 2) ecnH a ecTh
cyGbexT (mperukar), T0 BrpakeHHe «CyOneKT (NpepHKar) a»
eCcTh TEPMHH, NpHUYEM — CYOBEKT B OGOHX Cnyuasix; 3) eC/lH X
ecTh BhICKa3hlBaHHe, TO BhipaxeHHe «BrickasniBanue x» e€CTh
TePMHH, MNpHIEM — CYOBEKT.

Beenem oGoOuieHHBIH crnioco6 o6pasoBaHus MeTaTepMHHOB
MOCPEACTBOM 0C060ro oneparopa m: 1) ecny a ecTb TepMHH HIIH
BLICKa3bIBaHHE, TO ma €CTh METaTepMHUH; 2) MeraTepMHH eCTh
TEPMHH, NpHYEM — CYODBEKT.

Hukakux MeranpeaHxkaToB He cyilecTByer. Ecnm a ecTb
NpEAHKAT, TO ma GyaeT Bce paBHO cy0bexkToM. Ho BMetoTest npe-
NHKAaThi, CMBICJI KOTOPHIX YCTaHaBJIUBaeTCs HCKAIOUHTENHHO
IJIST METaTepPMHHOB. TakKoBBI, HanpHMep, NpPeAHKAaTH JIOTHKH
-, =, 2.

HOna nio060ro TepMHHaZ a

~(a—ma) )\ ~{(ma—a).

Tax uto anst moGoro npeaukara P cMeicn P (a) B P (ma) ycra-
HaBJIEBaeTcs HE3aBHCHUMO JpPYr OT japyra. 3HAueHHs HCTHH-
HOCTE P (@) B P (ma) Takke He HMEIOT JIOTHYeCKOH CBA3H.
Hanpumep, sbickaspiBaHue «®DJIOTHCTOH CYIIECTBYET» HEHC-
THHHO, & BBICKa3blBaHHE «IepMHH <«(JIOTHCTOH» CYHIECTBYET»
ucTHHHO. OfHaKOo 37ech UMEEeT MeCTO TakKas 3aBHCHMOCTD:
CMBICJT ma U3BECTEH, €CJIH H TOJIbKO €CJIH H3BECTEH CMBICA a;
M ecl o He eCThb TEPMUH, TO ma HE €CTh TepMHH.

3aKoHB! JIOTHKU CYTh MET4BLICKA3LIBaHHS, CYGBHEKTHI KOTO-
PHX CYTb METATEPMUHHL /Mg, TAE o €CTh TEPMHH HJIH BHICKA3bI-
BaHHEe, 4 NPEAHKATHEL CYTh |—, —, KUCTHHHO®, <JIOXKHO», «10-
Ka3yeMo» H T. N. JIOTHKa eCTh MeTaHayKa MO OTHOIIEHHIO KO
BceM IPOYHM HayKaM H, KCTaTH CKa3aTh — eJHHCTBEHHas
MeTaHayKa BooOlle, eCJIH CYUTaTh HEeOOXOAHMBIM MPH3HAKOM
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HayKH 0606IIeHHOe H3y4YeHHe TOM HUJH HHOM 06J1acTH npeame-
TOB. TaK 4YTO 3aKOHAMH JIOI'HKH HABJAITCH HE YTBEPKACHUS
BUpa x \/ ~ x, X /\ y © x ¥ T. ., KaK NPHHATO AyMarTh, HO
Mu60 MeTayTBepKACHUA BHAA—X\/ ~ X, X A\ y}—=x uUT. 1.,
AU60 MerayTBepxKIeHHSI BUAA «m (x \/ ~ X) eCTb TaBTOJIOTHA,
ecJIH TPUHATH TaKHe-TO TaOJHIBI UCTHHHOCTH AJst \/ U ~ H
TaKoe-TO omnpegejieHHe TaBToJMOTHH». «H3 m (x /\ 1) caenyer
mx» H T. 1.

§ 39. O dopme H3JOKEHHS JIOTHKH

JIorHka, Kak H BcAKafd Hayka, NOTrpyXeHa B HEKOTOPYIO
OOLIEKYJAbTYPHYI0O H $3BIKOBYK cpeny, 0e3 KOTOpOH OHa He
MOKET CyI[eCTBOBAaTh B KauyecTBe HayKH. ITO BbIpaAXKaeTcd,
B YaCTHOCTH, B TOM, 4YTO B JIOTHKE [OCTOSIHHO NPHXOAHTCA
HCIIO/1b30BATh HEKOTOPLIE NPUBBHYHO SACHBEIE H JIETKO JOCTYII-
Hbie JJis NOHUMAaHUA COOOpaKeHusi, HCIOJNb30BaTh MIPOCTHIE
NMpUMepbl U Ppa3bACHEHHS TMOCPeACTBOM OOBIYHOI'O sA3bIKa.
Bce 310 He BXOAUT B YHUCJIO 3aKOHOB JMOTHKH, HO 6€3 3TOro
nocJjefHHe Henb3s BpIPaboTaTh H NMOHATH. M1 9TO He ecThb OT-
CTymJeHHe OT MeTonoB Joruku. Hao6opor, 310 — Heo6X0OIH-
MBIH 3JIEMEHT MeTOIOJIOTHH BCSKOH HAayKH, ecl HMETb B BHAY
HayKy B IeJIOM, a He OTAEJIbHEIE ee Po6JeMBl, KOTOpbie MOTYT
N0 H3BECTHOH cTeneHU 060COOHTLCA H CO3AaTh BHAUMOCTE He3a-
BUCHMOCTH OT YIIOMAHYTOH CpeAml.

[To Mepe Gostee HEeTaNBHOTO H3JIOXKEHHA JIOTHKH HajO6GHOCTD
B TaKOH cpene Bce GoJiee BOo3pacraer OTYacTH MMOTOMY, YTO NMPH
9TOM JIOTMKA BHXOJHT HA MOBEPXHOCTb f3BIKOBO MPaKTHKH,
rae MPUXOAUTCH YYUTHIBATH MacCy OGCTOATENbCTB, Hapylldlo-
IMUX YHUCTOTY JIOTHYECKHX HOPMATHBOB, a OTYAacCTH INOTOMY,
YyTO JIOTHKA paccMaTpHBaeT BHIPAXKEHUs HA3bIKa, KOTOPhIEe MO
camo#l cBoed mpupojae ABJAAITCH NPOAYKTOM MHOTOUHCJIEHHBIX
H DPa3sHOOOGPA3HBEIX HCTOYHHKOB H KOTOphE GYHKHHOHHPYIOT
B CJIOXKHOH CHCTeMe A3HKOBBEIX cBfA3ed. Or MepBUYHONA YHUCTOTHI
JIOTHYECKHX TOCTPOEHHH, KOTOPhIE MOXKHO BHAETH, HampHMED,
Ha ypOBHe HCYHUCJEeHUH BHEICKA3bIBAHHH, 31eCh OCTAeTCHA OYeHb
nemHoroe. Ha wmecTto c/lOXKHOCTEH AENYKIHOHHOTO MNOPSAJAKA
31eCh TIPHXOAAT CJAOXKHOCTH, CBA3aHHbIE ¢ HEOO6XOAUMOCTBIO
COTJIaCOBaTh MHOXKECTBO pPas/iHYHBIX dakTopoB aHasusa. Me-
HSIETCA BCJAEICTBHE 3TOTO M CIOCO6 H3JIOXKEHHS JIOTHKH. Te-
nepb yxke HEBO3MOXHO Takoe H3JIOXKEHHe, Korjga Moc/jaeqoBa-
TENbHO J06aBAAIOTCA HOBBIE OlpeneJeHus H YTBEePXKACHHS,
OT KOTOPBLIX HHKaK He 3aBHCHT MnpeiluecTByloilee H3JOXKEHHE.
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Tenepnp cknanbiBaeTcd CUTyalnus, KOrjga HyKHO cpasy paccMa-
TPHUBaThk LEJbIH KOMILIEKC Npo6JieM, MOHATHY H YTBEPKIACHHUH.
Ho ckasarbk 060 BceM cpas3y Heabasi. [locnenosaresnbHOe pac-
CMOTPEeHHe OAHHX INpo6JeM 3aech Ipeanojaraer OTBJIeUeHHe
OT APYyrUX, JONYIIEHHEe NAaHHBIMH UEJI0r0 pfAna TepPMHHOB H
NOJIOXKEHHH, KOTOPhIe 3aTeM CTaHOBATCS MPEIMETOM cnenHalb-
HOI'O MccaenoBaHusi. M1 B pesysbraTe H3JIOXKEHHE MarepHasna
repecraer COOTBETCTBOBAThH INPEACTABACHHIO 006 H3JIO0XKEHHH
JIOTHUKH, CJIOXHBIIEMYCS HAa OCHOBe HaGJIOACHUA JIOTHKH BH-
CKa3blBAHHH U MNPEAHKATOB B COBPEMEHHBIX KypcaX JIOTHKH.



'naBa BTopas

JIOTHYECKHUE THUIl1bl TEPMHHOB U NNPEAMETOB

§ 1. Jloruvyeckue THUB CYyOBEKTOB H NpeXMETOB

TepMHHH-CYOBEKTEl Pas/IHYaloTCA ¢ JIOTHYEeCKOH TOUYKH
3peHHsT TakK, YTO MOXKHO T'OBOPHTb O HX JIOTHYECKHX THOHaX.
D10, HanpHmep, TePMUHH HHIHUBHAOB, KJACCOB, CKOIUIEHHH,
OTHOIIEHHH, CTPYKTYP, H3MeHeHus, cBs3ell U T. 1.COOTBETCTBEH-
HO Pas/HYaloTCH JIOTHUYECKHe THMbI MPEAMETOB. DTH TePMHHDI
06/1a1al0T Pas3THYHBIMHU JIOTHYECKHMH CBOHCTBaMH, B TOM YHCJIE
OHH ONpeNeisioTCs HAH SKCOJHUHPYIOTCA pPasHBIMH CIOCO-
6aMH H acCOLUUPYIOTCH € PassHUYHBIMH npexHKaTaMH, OXHHU
H Te XK€ NPeAUKATH HMeIOT pas3jHYHBI{ CMBICJI B COeNHHEHHH
C pasMUYHBLIMH THNAMH CYODBEKTOB H T. X.

@DaxkTHUYeCKoe IMOJIOKEHHe JeJl B JIOTHKe TakoBO, YTO OHA
He TOJMbKO Hechepyer obmue cBOHCTBA TEPMHHOB H BhICKA3LIBA-
HHH, HO TaKxKe BbIACHSET UX JIOTHYECKHE pPasjHYUs, COOTHO-
[IeHHSA HX JIOTHYECKHX THIIOB, YCJIOBHA HX NPEeNHKanuu H T. X.
Bremue 310 nanomMuHaer Harypdunocodpuro npomnoro. Onxa-
KO 3TO — NPHHUHUMHAJIBHO HHOE SBJeHHe. IDT0 — HCCAeN0-
BaHHE YHCTO JIOrHUecKHX (OMHChIBaeMHX B crnenHdHuecKoH
TEPMHHOJIOTHH JIOTHKH) CBOMCTB fA3LIKOBHIX BEIPaXKeHHH, KO-
TOpble 3jech OTYacTH (H B OCHOBE} MPUHHMAIOTCA KAaK HEUTO
JAaHHOE B A3BIKOBOH MPaKTHKe OnpenesIeHHOro poxa, a 0T4acTH
AONMYCKAIOTCA KAk HEYTO BO3MOXHOE H H300peTaeMoe BHOBb.

§ 2. IMuHpHUecKHe TUPegMeTHI

[TpenMeTnl, KOTOpbi€ OWIYINAOTCH, BOCIPHHHMAKIOTCH, Ha-
6aiopaiorcd U T. J}. HCCAenoBaTeseM, T. €. BO3NEHCTBYIOT Ha
YYBCTBeHHBIH annapar oOTpaxkeHHs HCCIenoBaress, CyTh 3M-
nupuyeckue npeameTsl. OHH CYIMECTBYIOT B ONpeleeHHOe
BpeMA H B ONpejeqeHHbIX 00/IacTAX MpPOCTPAHCTBA, BO3HHKA-
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JOT, U3MEHSIOTCH H paspylialoTcsa, BO3AEHCTBYIOT Ipyr HA ApY-
ra 4 T. 0. Kopoue rosops, K HUM OTHOCHTCH BCe TO, YTO MOXKHO
B oOmel dopMe cKasath O COAEpIKAHHUH HCCIENOBaTENbCKOH
IessTeNbHOCTH JIofeH.

§ 3. AGcTpakTHBIE TpeAMETH

Hccnenosarennb MoXeT NPUHATHL pellleHHe He YUYHUTHIBAaTh
KakKHe-TO TPH3HAKH H3y4aeMblX IPeIMETOB HJH TPHHUMATD
BO BHHMaHHEe TOJbKO HEKOTOpHE OllpelesieHHEle HX MPH3HAKH.
D10 pelieHHe MoxkeT OBITH peaqU30BaHO NyTeM Bhifopa 1OJ-
XOnsIeH CHTYauuH HCCAeNOBAHHA HJAH NYTeM HCKYCCTBEHHOIO
cosganusa ee. IlpH sToM, OMHAKO, H3yuyaeMule NpeIMETH OCTa-
I0TCS SMIIHPHYECKHMH NpeIMeTaMH, B3ATHIMH JIHIIb B OCOOBIX
YCJIOBHSAX.

Vnaue o6CTOHT meJ10, ec/i IpUHHMAeTCs PelieHHe OTBJeYb-
Cf OT TakKuX [pPHU3HAKOB IpeaMeToB, 0e3 KOTOPHIX SMIHpHYe-
CKHe TpefMeThl He MOr'yT cyiiecrsoBars. Hanpumep, uccaeno-
BaTeNb peliaeT He IPHHUMAaTh BO BHUMaHHe pasmepsl H dopmy
(U3NYeCKUX TeJ NpH pPacCMOTPEHHH HX NepeMelleHHd, AONny-
cKasl, 4TO 3TH Tejia He HMEIT NPOCTPaHCTBEHHBIX pPasMepoB
(cyThb «MarepuanbHBle TOUKH»). Peanusanuell Takoro peueHHst
SIBJASETCSA JONyIIeHHe oco0bX NpeamMeTOB, HasnBaeMblX ab-
CTPAKTHBIMH, HJH HAeaJbHBIMH. TakHe TpeAMeTHl He CYIIe-
CTBYIOT SMIHPHUYECKH [0 CaMOMY Xapakrepy HX JONYIIEHHS.
M uccnepoBanne ux ymxe He OygmeT INponeccoM HabaomeHUs.
1o OGyner mpouecC OTHICKAHHS MOAXOAALIHX OMNpeNeeHHH H
akCHOM (TIOCTYJIaTOB) H JAENYUHPOBAHHS H3 HHX HYXKHBIX
CJACICTBHH.

TepMuHEb a6CTpaKTHLIX NpeAMETOB BBOASATCH B ynOTpelne-
HHe TpexXlae BCero ONpefle/IeHHSAMH, KOTOpblie B SIBHOM BHJE
H CXeMaTHYHO MOXKHO TpeACTaBUTh Tak: 1} TepMHHOM a GynRyT
Ha3HBATLCA MPEIMeTHl, KOTOpble HMEIOT NpusHaku P, . . ., P#
(n >1), HO He uMmeloT npusHakoB @, ..., Q" (m>1);
npuyem npusHaku @, . .., Q™ TakoBH, YTO €C/IH SMIHpHYeE-
CKHe TpeaMeTH HMeloT npusHaxkd P!, . . ., P", TO OHH HMeIOT
u npusHakd Q' ..., Q™; 2) TepmMuHOM a OYmyT HasHBaThCH
npeAMeTH, KOTOpue HMmeloT npusHakd Pl, ..., P" u eciH
H3 3TOrO AOMYIIEHHS H APYIHX NPHUHUMaeMBIX B JaHHOH HayKe
yTBep:KAeHUH Joruuyecky He caeayer Q (a), To ~ | Q (a); npH-
yeM NpH3HAK @ Moxer OLITh TaKHM, YTO ec/MH SMIIHPHUECKHH
npeaMer umeer npusHaka P!, ..., P% 1O on umeer u Q.
3areM TepMHHB aGCTPaKTHHIX NPeIMETOB BBOAATCA NO OO HM
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IpaBU/JIaM MOCTPOEHHSA TEPMHHOJIOTHH, OMHpasick KakK Ha MHc-
XOnHBIA 0a3uc HA TePMHHBI, BBEEHHbE ONpeAeieHUaMHd 1 U 2,

[Ipumeprl TepMUHOB aOCTPAKTHBHIX MPEAMETOB — TEPMHHHI
«MaTepHallbHast TOYKa», «HAealnbHBIA ra3», «HECXKHMaeMmas
XKUAKOCTEY U T. II. B cayyae ¢ MarepuanbHOA TOYKOH INpHHU-
Maercs, 4yTO (uUsHyecKoe Tea0 UMeeT Maccy, HO He HMeer Npo-
CTPAHCTBEHHBIX Pa3MepoB.

[Tpexmerri, o003Hayaemble TepMHHAMH a0CTPaKTHBIX MNpen-
METOB, SMIHPHYECKH HE CYIIECTBYIOT MO CAMHM YCJAOBHSAM
NOCTPOEHHSI 3THX TEPMHUHOB. VI3 371010 He crnexyer, uTO 3TH
TePMHHBI HHYero He 0003HauawT. TaK, TEPMHUH «MarepHalbHasd
TOuKa» 00o3Hauaer U3UYeCKHe Teja, UMEloHiHe Maccy, HO He
HMEIOIHEe MPOCTPAHCTBEHHBIX pasMepoB. UTo Kacaercs OTHO-
IIEHHSI 3THX TEPMHHOB K SMMNHPHUECKHM NpeaMeram, TO OHO
peryJupyercsi TaKHM MNpPaBUJIOM: NPHUHUMAGTCH pellieHHe CcYH-
TaThb HEKOTOpble SMIHPUYECKHE MpeaAMerbl @ TaKHMH, YTO
a — b, rae b ectb TepMuH abcTpakTHOro npeamera. Hanpumep,
NPHHHMAETCA pellleHde cuyuTarbh, 4To NJaHeThl ConHEUHOH
cucreMbl H ConHuIe cyTh MarepuanbHble TouKH. Kak nopbupa-
I0TCA NpenMeThl ¢, BONPOC BHEJOTHYecKHH. Baxuo spech T0,
YTO @ — b NpUHHUMAaETCH M0 BOJIE H XKeJaHUIO HCC/IenoBaresen.
Tenepb u3 a — b ¥ HEKOTOPHIX BHICKA3bIBAHUH, conepxKalllux b,
B KauecTBe JOrHYECKHX CJENCTBHI MOMXKHO NOJYYUTDH BBHICKa3bi-
BaHUs, cojepxkainve a. Ilpenverst a rnopbuparTca ¢ TakKuM
pacueToM, uToOBl 3TH NOCJAENHHE BBICKA3bIBAHHSA MOXKHO OBLIO
NPHHATb KaK HCTHHHBlE. [losyuamomuecss 3gech OTKIOHEHHS
OT XeJIaeMOI'0 He MEHSIOT CYINeCTBa paccMaTpHBaeMOH onepa-
IHH.
[MpakTuuecky xe 1ne0 OOGCTOUT TAK: H3BECTHHI SMIHpHYE-
cKHe mpexMeTnl a, ofbmaparoomue npusHakamu Pl, . . ., Pn
H3BECTHO, YTO HX NMpH3HAKaMH @ MOXHO npeHeOpeyb; H TEPMHH
abcTpaKTHOro mpexmera b BBOAUTCHA TakK, YTO 3apaHee Npearo-
Jaraercsi pelleHde NpPHHATL @ — b; HO 067acTb NpeaMeros,
KOTOpPHIE MOMXKHO CUHTATh NpeaMmeTaMH b, He OrpaHHYHBaeTcCs
npegMeTaMH @; OH& B NpPUHUHINE HE OrpPaHHUYeHHA, H JIOOHEe
npeaMeTsl, NON00HbBIE nipeaMeraM @ (¢ TOUKH 3peHUd yNnoMsHy-
THIX NPU3HAKOB), MOTYT paccMarpuBaTrhbc Kak NpeaMeTni b.

[TonGop sMnupHueckoro npexMera a Takoro, yro a — b,
ecTh sMMUpHUYECKad HHTeplperandss abCTPAKTHOIO NpeaMera.
Ecnu tepmuHbl a6CTPaKTHBIX PEAMETOB SIBJAIOTCHA CJI0XKHBIMH H
AJA HUX BBOAATCHA NPOU3BOLHBIE MPENUKATH, TO SMIHPHUYECKAs
HHTepIpeTanus abCTPakTHBIX MPEAMETOB OKa3hbiBaeTCs REJIOM
JOBOJILHO TOHKHM H HE BCerpa BO3MOXKHBIM. M nennifi psax me-
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TOJOJOTHUECKHX TPYJAHOCTEH ecTh pe3yabTar MapyieHud npa-
BUJ TAaKOH HHTEpHperanyH.

Ecau b ectb TepMHH abcrpakTHOrO rnpeamera, a P ecrb
npeaukar, BBEACHHBH A5 TEPMHHOB aOCTPAKTHBEIX NMPEAMETOB
H YMeCTHHH B OTHOILIEHHH b, TO MPHU 3MMHpHYECKOH HHTepnpe-
Tanuu b BOIPOC O BO3MOKHOCTH pacnpocrpaHeHusi cdephbl
JedcTBHSA npeauxara P nHa a nosxkeH ObTh pelied B KaxKJOM
cayuae KOHKpeTHO. He uckmioueHO, yTO 3Ta uMHTEpnperanus b
Oyzer HHTepliperanued BHpaxenust P (b), Npu KOTOPOH AJs
a4 TORHCKHUBAeTCs HEKOTOphIM IperHKar { Taxkou, YTO
sQ (@) — sP (D).

§ 4. UnpuBujnl

TepMuHH-cy6BeKTE, KOTOPbie HE MOTYT OBITH PONOBEIMH MO
OTHOILIEHHIO K JI0O0OMY TepMHUHY, OyneM Ha3pBaTh HHAHBUAYA/b-
HHIMH, @ 0603HauaeMbie UMU TpeaMeTbl — HHAUBHpaMH. [lpy-
I'UMH CJIOBaMH, TePMHUH-CYOBEKT @ ABASETCA HHAUBHAYANbHEIM,
eC/IH M TOJABKO eCcad anas Jio00ro TepMuHa b MMeeT CHJIIy cle-
nyloiee: ecnu b — a, 10 a — b. [lpumepsl HHAUBHAYAIbHBIX
TEPMHHOB: «MePBbI KOCMOHABT, OCYINECTBUBILHMH OpGUTAMD-
HBII NOJIET BOKPYT 3eMuuy, «pycckuid noat M. 10. Jlepmonros,
yOuteiii Ha ayanu B 1841 r.», «nmanera Co/MHEYHOH CHCTEMH
3eMJgy H T. M.

[lyctb @ u b — nepeMenHbie A8 TEPMHHOB-CYOBEKTOB.
[MpuseneHHOMy omnpepesieHHI0 MOXKHO NPHAATH TaKOH BHA:
b ABnsieTcd UHAUBHAYANbHBEIM TEPMHUHOM, €CJH U TOJBKO €CJH

(Va)((a—b)— (b—a)).

U3 onpenenenus creayer: ecyid @ eCTh HHAUBHIYaJbHHH Tep-
MHH, H TIpH 3TOM b —@a, TO @ ~b U a=0D.

Hucno mnpeameros, 0003HAYaeMHX HHAHUBHAYAJbHBIM Tep-
MHHOM, pasHO eaunuue. IToroMy 3TH TepMHHBLI Ha3bIBAKOT TaK-
Ke eqMHHUHBEIMH. HO 3TOT nmpH3HAK AB/ASETCSH BHEJOTHUYECKHM,
OecrnepcneKTHBHBIM C TOUKH 3pEHHS MOJYUEHHS JIOTHUECKHX
CJENCTBHH,

[lepemenHnie 11 HHAUBHAYAJNBHBX TEPMUHOB OyaeM Hasbi-
BaTh UHAUBHUJAHBIMH NEpeMEeHHLIMH. BBeneM TepMHH «HHIHBHI»
(cokpamnenno [), npunss corsnamenue: [ OyneT TEpMHHOM
TaKHM, YTO

—(Va)(a—1),

Tle a eCcTb HHRUBHjHAs NepeMeHHasd (IPpYTrUMH CJIOBaMH, eClH
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b ecTb HHAMBHAYAJLHBIA TEPMHH, TO b ecTb MHAMBHJ). Bupaxe-
HUE «UHIMBHUA X» €CTh UL MogudHKanus TepmuHa [ | (I — x),
T. €. TepMUHA «HHJIHUBHJ, KOTOPLIH €CTh X».

JJisi MHAMBHAYaJbHBIX TEPMUHOB HMEIOT CHJY YyTBEpIKIe-
HHA:

(a—~NHAx—=(Va)x
(a—~1) N\ (da)x|-x.

Taxk 4T0 KBaHTOPH AJ151 HHIMWBHJYANbHBIX TEPMHHOB H3JIHILIHH,

§ 5. lpepuxarsl BeauuMH M CTEelleHM UCTHHHOCTH

Kak H3BEeCTHO, MHOI'He NpPH3HaKH NPEIMETOB H3MEPSIOTCHA
M CcpaBHHBaOTCA MO BeyiuyHHe. B pesysabrate obpasyrorcs
NpeguKarsl THIIA

Pa,

rae P ects Ha3BaHMe MPH3HAKA, a8 o €CTh KaKoe-TO fI3BIKOBOE
Bhipa:xeHue, GUKcHpyiouee BeJUYHHY npusHaka P. Hanpu-
Mep, TAKOBH BhpIpaxeHHs «Bec 10 xz», «ckopoctb 100 xm/uacs,
¢gnuHa 100 »» v T. 1. B cBolo oyepenp oo pacusieHsiercss Ha 4a-
CTH, B YaCTHOCTH, Ha YHCJI0 H HEKOTOPYIO COBOKYIIHOCTH 3Ha-
KOB, (DMKCHPVIOIUMX EJUHHIB M cllocob6 H3mepeHHsa. Taxoro
poja TMpeAHKaTH CyThb Pe3yJbTaT COKPAUEHHSI CHAOXKHHIX BhbI-
paxeHui. AHasM3 2THX onepanuil ecTb [eJo HayK, B KOTOPHIX
3TH NpeAukaThl ynorpedmsiorca. Ho Tak Xak B KOHKPETHHIX
caydyasaX ygacrByer OOJBILIOE YHCAQ BBICKa3hiBAHMH -pas/iuy-
HOTO NJIaHA, COKpalleHHs NPOH3BOAATCH MO Pas3saHYHBIM Ha-
npaBJCHUSAM, JHTEpaTypHble yA0OCTB2 BBHIpAXKEHHH HE BCErAa
rapMOHHUPYIOT ¢ HHTEpECAMU BEHIAIBJIEHHS JIOTHYECKOH CTPYKTY-
PBl 3THX BbIpaXEHUH H T. A., TO NPEACTABUTH JEJO B BHJE CO-
rnamieddit x = Df.y GbiBaeT He Bcerjga MpakTHYECKH yA0GHO
H IopoHM HEeBO3MOXKHO. BennuuHpl q)HKcnpyIOTCH HE TOJIHKO
YHCcAaMH, HO M cJOBaMH <«O0OJbIIOH», «Manplily, «3HAYHUTENb-
HBlll», «eJle 3aMeTHbIH» H T. .

Tepmunpr THna Po HMEIOT HEKOTOpbie OOIiHe CBOMCTBA,
BLIpa3UMBIC Ha fA3HIKE JOrHKH. IIpUBemeM HeKOTophie H3 HHX,
BXOAfILHE B CaMO OINpEeNEJEHHE BHIPaKEHHS «BEJIHYHHA MPH3-
HaKay.

Ecan P (a), To pna moGoro P v mo6oro a sesnuuHa P 3a-
KJ/IIOYeHa B HEKOTOPOM HHTEpPBAJe MeXny MHHHMAaNbHOHU (min) u
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MaKCHMaJbHOH (max), T. €.
P(a) < (min < Pa < max).

Ecnu ~|P (a), To Besimuuna P paBHa HYJII0, H H2060POT, T. €.
1 P(a) > (Pa = 0).

H ecan P (a), To Bennuuna P GoJsibilie HyJsT H H20OOPOT, T. €.
P (a) « (Pa > 0).

Hanpumep, eclH a He MepeMellaeTCsi, TO CKOPOCTb HepeMelne-
HHSI €r0 PaBHa HYJIO, a ec/U lepeMediaeTcss — OoJibile HYJIS.

Boipaxenus THNa «BeJHYMHAa @ no P ecTb o» (Hampumep,
«gec a paseH 10 xe», «cKopocTh NepeaBHXKEHHS a OOJbIIIe
100 xm/4ac» u . 11.) 06pasyioTcs 110 NPaBUIAM A3HIKOBLIX TPaHC-
dopManmil H3 BhicKasbiBaHUl Pa (a).

TpynHo cXasarh, NMpuemJeM HJIH HET 3BPHUCTHYECKHH MPHH-
1M1, COTVIaCHO KOTOpOMY Jt000M NpU3HAK MOXKeT ObTh H3MepeH.
[IpakTHYeCKH BO3MOXKHOCTHM Ha 3TOT CYeT He OrpaHH4YeHHI.
BospbMem, Hampumep, npusHak, o003HayaeMblH CJIOBOM «CO-
BeCTb». Ero mMoxHO M3Meputh uyuciom a/f, rie P ectb obuee
YHCJIO MOCTYNKOB YEJOBEKa, K KOTOPHIM NPHMEHHM MpexuKaT
«COBECTbY, @ o — YHUCJAO TMOCTYNKOB 3TOr0 yesoBeKa, XKOria
CYHTAETCS, YTO OH NPOSABUN COBeCTh (OCTaNbHBIE TIOCTYMKH
OLICHHBAIOTCSI KaK 6eccoBecTHBbC). A MeXIy TeM 2TO — THIHY-
HLIH «HEU3MEPsieMBIN» HJIH «KaUeCTBEHHBLIM» NPH3HAK.

BrickaspiBauus P, (@) U Pg (@) MOryT pasnuyaThCsi TOJBKO
YHCAAMH, BXOASAIUMHY B o ¥ P, HO MOryT 06a cYUTaThCA MCTHH-
HLIMH B OTHOIGHHY ONHUX U TeX Xe HHAuBHIOB a. Hanpuwmep,
BLICKa3uBaHHUA «a BecuT 10 ke» u «a secut 9,99 xa2» moryr cuu-
TaTbCs OAHHAKOBO NpHeMaeMbiMH. KJiacc HHIMBHMIOB @, B OTHO-
HIEHUH KOTOPHIX HUCTHHHBI TaKHe BHICKA3hIBaHHsI, €CTh 00,1aCTh
MX MCTHHHOCTH. A mnpeesnl, B KOTOPHX MOIyT KOJe0AThCH
qHcaa, UrypHpylolliHe B HX NpeAHKarax, olpelensor juana-
80H HCTHHHOCTH BBICKa3hiBaHUH 006 3THUX MHIMBHAAX.

apectHo, pasee, 4TO BeJHYUHBI I[PU3HAKOB IIpenmMe-
TOB M3MePsAIOTCA C OOoJIbIIeH WIH MeHblleHd CTeneHplo npubnu-
JKeHHUsi Ma¥ ToyHOcTH. (CamO Hame 3HaHue o0 2TOH CTelNeHH
B BbicKasbiBaHue P, (d) He BXOZUT. DTO — NONOJHUTENBbHOE
3HaHME O BLICKa3HIBAHMM WJIM O CPaBHEHHUU TAKHX BBHICKA3LIBa-
HHi{i. Hanpumep, «BroickaswiBanue P, (a) TouHee, ueM P (a)»,
«P, (a) BecbMa nPHOJHU3UTENBLHOY H T. M. TaKHe ONleHKH BHICKA-
3blBaHUA CyTh CBOeOOpasHbie HUCTUHHOCTHHIE 3HAYEHHA.
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310eCh YMECTHO FOBOPUTH O CTENeHIX UCTUHHOCTH (HJIM O cTere-
HAX NPHOMMIKEHHST K HCTUHHOCTH).

Huxkakux Jioruyeckux cnocoboB H3MepeHHUs cTeneHed UCTHH-
HoCTH HeT. Ho ecaim onu Kakum-TO 0Opa3oM H3MepSIOTCs, TO
UMEIOT MEeCTO JIOTHUeCKHWe NpaBusid, Hanpumep, takue (CoKpa-
IEHHO BhEIpaxKEeHUE «CTeNeHb HCTHHHOCTH @» OyJeM 3anuchiBaTh
CHMBOJIOM U (a)):

— 0 (¢ A y) = min(v (%), v (1)
-0 (x\/ y) = max (o (x), v ()
(=) A (%) = 0) - (0 (9) <),

T. €. CTeNeHb HCTUHHOCTH KOHBIOHKIHH PaBHA HAMMEHbIIEH U3
cTelleHed HCTUHHOCTH €€ 4JieHOB, CTeeHb HCTUHHOCTH QU3 BIOHK-
IIMH paBHA HauboJbllledi U3 CTemeHed HCTUHHOCTH €e 4JIeHOB,
CTelleHb UCTHHHOCTH 3aKJ/IIOYEHH I He NPeBhIIaeT CTeleHH HCTHH-
HOCTH IOCBWIOK.

H3sMmenenue crenenyd MUCTHHHOCTH MOKeT OBITH HJIM He ObITh
KOOPJHHUPOBAHO C M3MeHeHHeM oO0JiacTH HCTHHHOCTH BBICKa-
3bIBaHHU. BO3MOXKHO, YTO yBeJHYeHHEe CTEIICHH UCTHHHOCTH HE
BJAHAeT Ha objsactb HCTHHHOCTH BhiCKaswiBaHHH. OHO MOXKeT
cOKpaillaTh nocnefHionn. Ho oHO He MoXer ee pacIHpHTb.
YMeHbIlIeHHEe Ke CTeNeHH HCTHHHOCTH He cokKpaijaer 00.1acTh
HecTHHHOCTY. KosebaHusa crenedeili HCTHHHOCTH HMEIOT MECTO
B RHanasoHe HCTHHHOCTH.

§ 6. Kanaccol (MuoxecTsa)

BerpaxkeHHe «KJaccy H «MHOXKeCTBO» MEI YroTpebsiseM Kak
CHHOHHMMEI. MBI, Jafnee, pasjiHyaeM JIOTHYECKYi0 H MaTeMaTH-
yeCKyi0 TeOpHH KJaccoB (MHOXKecCTB). 3ajada JIOTHYecKOH
TEOPHH KJAaCcCOB — YCTAHOBUTH TaKU€ NPaBHJIa ONEPUPOBAHHA
TEPMUHAMHU KJIACCOB H BBICKA3BIBAHHAMH C 3TUMH T€PMHHaMH,
KOTOpPbIE HE 3aBHCAT OT KOHKDETHBHIX CBOHCTB TeX HJH HHHIX
KJ1aCcCOB.

M&bl pasnngaeM TepMHH «KJIacc» H ocoObiH TepMHHOOOpasyio-
IUH oneparop, KOTOPHIH TaKKe YHTAeTCH CJIOBOM KJAcCC», HO
TePMUHOM He siBJjisiercsl. Bynem B KadecTBe TaKoro oneparopa
ynorpebasiTe cuMmBosi K.

C nomoinpio onepatopa K oOpa3yioTcsi TEPMHHBI [IepBHUHBIX
KJIACCOB IO TaKOMY NPAaBHJY: €CJIH @ eCThb TePMHH-CYOBeKT, TO
Ka ectb tepMmuH-CyOBEKT, npHueM, Ka eCTb HHIAMBHIYAJbHbIH
TEPMHH.
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OO0pasoBarhb EPBHYHBIA KAACC — 3HAYUT MOCTPOHTh TEPMHH
Ka, 1. e. OyKBaJabHO CKa3aTh «Kjaacc npeameroB a». Hanpumep,
oOpa3oBarb Kjaacc O00roB — 3HAUUT 00PA30BaTh TEPMUH «KJaCC
GoroB», i€ CJIOBO «KJaccy» ecTh onepatop K; oOpasoBaTh KJacc
MHUKPOYACTULl — 3HAYHT IOCTPOUTh TEPMHUH «KJacC MHKpodac-
THI» H T. II.

Tepmyunbl NepBUYHBIX KJacCOB 00pasyloT OCHOBY, HA KOTO-
POl CTPOUTCS BCA TEPMMHOJOTHUS, 0003HAUAOMAA KJACChHI.
[IyteM 0GoOieHHsT TEepMHHOB KJ1aCCOB BBOJHMTCS, B YaCTHOCTH,
TEPMUH «KJacc». A MMEHHO, 3TO MOXKHO CA€JAaThb TaK, UCIIOJb-
3ys NMepEeMEeHHYIO AJis TEPMHHOB KJIACCOB: CJOBO «KJaccy Oyaer
TEPMHHOM TaKHM, YTO €CJH & eCTb TePMUH KJjacca, TO @ —
«gyacey. Mcnosb3dys onepanuio orpaHudenust, MOKHO BBOAMTD
TePMUHBI THUIIA «KJ4CC TakKoH, 4yrto P» (Hanpumep, «myCcrod
KJACC») M «KJAACC TAKOH, YTO X» (Hanpumep, «KJacc TakKoH, 4To
BCE 3JIeMEHTH! 3TOro Kjiacca uMelot npusnaku Q1 ..., Q™).

BrickasniBaHUMSA O TOM, UTO [IpeAMEThl, 0003HAuYaeMble TePMH-
HOM @, BKJIOYaloTcs B Kjacc, o0o3nauaeMbli TepMuHoM B,
OyaeM 3amnuchiBaTh CHMBOJIAMH BUJA

a=B.

DOurypupyiomdii B HHX HNpeJdKaT BKJIIOUEHHS] HHAHUBHIOB
B KJacc (T. e. &) omnpejensieTcst COBMECTHO CO CBOHCTBaMH
Kaaccoo0pasyliluX oOrnepaTopoB, B TOM YHCJIE — COBMECTHO
¢ K. MuapuBugpl, o0o3HayaeMmble TEPMHHOM @, CYThb 3JIEMEHTHI
knacca B. Ho repmun @ Moxer ObITb 001IMM.

CBOICTBa TEPMUHOB C oIepaTopoM K H NpefukaTa & ol-
penensiioTcss HUMIIMIIUTHO CHCTEMOH YTBEDIKAEHHH, B UHCJE
KOTOPHIX MOTYT OhITb Takue:

(Aa) (@ = Kb) |- (A b) (b = Ka)

(V@) (a= Kb) A\ (VB) (b = Ke) 1 (V @) (a = Ko)
(Ha)(a=Kb) N\ (V) (b= Ke) - (d a) (a = Kc)
(e = Kb) /\(aE Ko) |- (U b) (b = Kc).

3necb U B PAJE CAYYAEB HUKE Mbl HE MTPUBOAUM IIOJHOH CHCTe-
MBI AKCHOM, MTOCKOJIbKY 3TO He mnoTpebyercs. A pjs uanocTpa-
LUK CYTH Jesa N0CTaTOYHO OTAENbHBIX MTPHMEDOB.

Hcnonb3ys npegHgar & U onepatop K, TepMHH (KJACC»
(cokpamnieHHo &[) MOXKHO ONPERESUTh TAKKE CAENYIOIHUM o0pa-
30M: €CJIH @ eCTb TepMHH Kjiacca, To @ & Kkl. OueBujHO, ecau
b ectb TepMuH-CYOBEKT, TO Kb €CTh TEPMHH KJacca, U 3HAUUT

Kb = Kkl.
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BrickaspiBatine o ToM, uTo Kaacc A BRIOUAeTCs B KJace B,
OyzeM 3anuChLBaTh CHMBOJIAMH BHJA

AcB

Ourypupyiolyil B HeM NpeaykaT BKJIOYEHHs] KJacca B KJACC

(T. . ) onpenensiercss yepe3 NPEAHKAT € HUMIVIHIHTHO CJe-
AVIOLHM obpasoM:

(Va)y((e d)— (e = B)) - |- (A < B)

(Ho) (e A\ ~(@EB)V (a=B)A\ ~ (@ A))
—| |- ~(Ac B)
(Va)(ae A) |- (Kac A),

TJ€ @ eCTh HHAHBHJAHAA NepeMeHHAs.

M3 tepMHHOB KiaccoB obpasyioTcsi TePMHHBI TOTO Ke poja
C MOMOHIBIO onepatopoB obvenunenus ({J), nepeceserns (M)
H jononnenusa (7) KaaccoB. [IpaBuna noctpoeHus TakHX Tep-
MHHOB: 1) eciid @ u b cyTh TepMHHB KJaccoB, T0 a |J b u
a {} b — TepMUHH KJACCOB; 2) eCJIM @ eCTh TePMHH KJjacca, TO
a — TepMHH KJacca. CBOACTBA 3THX ONEPATOPOB ONPEAEITIOTCA
yTBepPKICHHSAMHU (B YACTHOCTH):

@sA) N(esB)-—(a=4A N B)
(ac4)\/(a=B)—{|-(a= A | B)
(e B)—{ |- (a < B).

Hs cyllecTBOBaHHUS NMePBHUYHOTO KJjacca ROCTATOYHO MOCT-
POUTH ero TepMHH. Tak, NOCTPOHB BhIPaxKeHue «Kaacc OOropy,
MBI oOpasoBaJsii Kaacc GOroB, H OH CTaJ CYIECTBOBATh HE3aBH-
CHMO OT TOTO, CYIeCTBYIOT O0rd Hian Her. Bonpoc o CyinecTBo-
BaHHH I[POU3BOAHBIX KJACCOB pelaercsi B 3aBUCHMOCTH OT CO-
OJIIONEHHS NPABHUJ JIOTUKH IPY NOCTPOEHUH HX HA3BaHHH H OT
JONOJHHTENBHBIX ollpefeneHHid. B yacTHoCTH, eC/H H3 ollpe-
NeNieHusl TepMHHA KJacca crenyet (a & A) A ~ (a = A), 10
A He CyLUECTBYET.

CyniecTBoBaHHE KIACCOB BooOlle He 3aBHCHT OT CYIECTBO-
BaHMS HHAUBHAOB, BKJIOYaeMbIX B HMX. TakK, 1es0e 4HCIIO,
paBHOE KBAJPATHOMY KODHIO H3 ISITH, HE CYIleCTBYeT, HO KJjacc
IeJBIX Y¥ces, PABHBIX KBAJPATHOMY KOPHIO U3 NATH, CYILECT-
ByeT. O HeM, B 4yacTHOCTH, MOXHO CKa3aTtb, YTO 3TOT KJacC
nyct (T. €. HET TAKOro IeJOro 4|cja, KOToOPoe B HEro MOXKET
OniTh BKAOueHo Oe3s omubku). M naobopor, cyiuecTBoBaHHe
WHIUBUJOB HE 3aBHCHT OT TOT'0, BKJHOYAIOT HX B KaKHe-TO KJac-
Cbl WJIH HET U B KaKHe KJacChl HX BKJIOYaloT. TepMHH KJacca
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Mo3KeT ObITh OCTPOEH TaK, 4TO TAKOHM KJacC 3aBeloMO CYIIECT-
BoBaTb He Oyaer. Ho B 3TOT Kjacc MOTYT BKJIIOYATHCH CYIIECT-
pyloiue wHauBuan. Hanpumep, oOpasyem TepMuH KJjacca
TaKOH: «KJ1acC, B KOTODHIH BKJIOYaeTcsd IpeaMeT @ U B TO XKe
BpeM 3TOT NIPEIMeT HE BKJIIOYAeTCs, a TAKXKe B KOTOphIil BKJIO-
YaloTCH 3JIEKTPOHBI». TaKoH KJacC HE CYHIECTBYeT, MOCKOJbKY
HapyieHbl NpaBuUJia JIOTHKH IPH ero oO0pa3oBaHUH; HO 3JEKT-
POHBI, KaK H3BECTHO, CYIECTBYIOT.

Kak BuguM, KjacCel — 3TO Takue npeaMerhl, KOTOphe Cy-
IECTBYIOT JiMilb IOCTOJMIBbKY, HNOCKOJABKY KOHCTPYHPVIOTCA
UX HasBaHud. K Korga neITaloTCd ONpeaequTh KJAACCH Kak
HEYTO, CYHIECTBYIOHIEE HE3ABHCUMO OT HX TEPMHHOB, TO KJACCHI
CMEIIUBAIOT C 3HKAMU H CKOIUVIEHHSAMY IIPEIMeTOB. A 3TO cMerIe-
HHe He Bcerna Oespasnugno. Hanpumep, Tpo#ika HeaBiX qHce
TaKHX, 4YTO CyMMa Ky0oB JBYX H3 HUX paBHa KyOy Tperbero, He
CYLIECTBYeT, TOIJIa KaK KJacC TAKHX TPOEK YUCeJs CYILECTBYET,
H 0 HeM, B 4aCTHOCTH, MOXKHO CKa3aTb, 4t0 oH nycT. Ho npen-
CTaBHTb TAKOH KJHacC KdK HEYTO CYHIECTBYIONIEE HE3ABUCHMO
OT Ha3BaHHUA KJIACCa 3J1eCb HEBO3MOKHO.

ayuenne KaccoB eCTb H3YUEHHE [PEAMETOB, BKJIIOYAEeMbIX
B 3TH KJacChl. Tax 4TO Bee NpefuKaTh RJS KJacCOB olpeje-
AAI0TCA CO CCHUIKOM HA uX 3jaemenTH. [lpuBeneM HeCKOJIBKO
NpHUMEPOB TAKOTO poja.

Knacc A ectb nopknace Knacca B, eciu U TONbKO €cCJH
A — B. A nockonbky A — B ecrb Jullb COKpatieHue AJjis
Bripaxenus (Va) ((@ = A) — (a & B)), To nepsoe B IpuBejieH-
HOM ollpejie/ieHHH MoKeT OhTh 3aMeHEHO Ha BTOpPOeE.

Knaccel A u B ne nepecekawres, ecnu (Va) ~ ((a = A) N\
/\ (a & B)), u nepecekatorcd, ecau (Ha) ((a = A) /\ (@ & B)),
I'ie @ eCTb MHAMBUAHAA NlepeMeHHad.

Knacc A saBasercsa nycruM, eciu (Va) ~ (@ = A), u He-
nycroiM, ecau (Ha) (@ = A). Knace A aBasieTcs: yHUBepcCaJib-
HEM, ecaH (Va) (@ & A), u HeyHuBepCanbHBIM, eclH (Ha) ~
~ (a = A).

Kinacecr A u B 3KBUBAJEHTHH, €CJM U TOJbKO €eCJH
(A < B) )\ (B < A) unu, B gpyro# dopme, (Va) (e = A) «—
> (a = B)).

Ksace cuuraercss KOHEeYHBIM, €CJIH YUCIO0 ero 3JeMEHTOB KO-
HeyHo, H GeCKOHeYHBIM, eCJIH YHCJAO ero 3/IeMeHTOB 0eCKOHeYHO.
BripaxkeHHe «MOLIHOCTH KJacca» eCTb JiMlilb 3aMeHa BhIpaiKe-
HHSA «4HCJIO 3JIEMEHTOB KJaccay. Bce npegukaTh Nnopsifka I
KJaCCOB ONpeneqsioTCsl yepe3 yKasaHue Ha yIopsJI04YeHHOCTb
HX 5JIEMEHTOB.
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§ 7. Cxonaenus

Kak u B cjydae ¢ KJjaaccamu, OyneM pasju4arb oneparop
«CKOIlJIeHHe» H TePMHH «CKonJieHHey. [locneanuil onpenensercs
(aHa/IOrH4HO TEPMHHY «KJACC») TaK: eC/H @ eCTb TePMHH, 000-
3HA4Ya0IHi CKOIJIeHHe HHAHBUHAOB, TO @ — «CKOILJIEHHEY.

[TepBHYHBIE TEPMHHBI CKONJIEHHH CTPOATCS 110 NIPABHJY: €CJIH
@ eCTb TePMHH-CYOBeKT, TO «cKOIlJIEHHE a» €CTh TEPMHH-CYOBeKT.
[Tpoune TepMHHBl CKONJIEHMH npeaMeToB 0o0pasyiorcs o o6-
UM npaBusaM oOpasoBaHHS TEPMHHOJOTHH. 3aMeTHM, 94TO
B OTJIHUHE OT TEPMHHA «KJACC aG» TEPMHH «CKOIJIEHHE @» He
o0s13aTesIbHO HHIHBHIYAJIEH.

[lppuMep pasnauuug omneparopa U TEPMHHA «CKOIJIEHHUEY:
B TEPMHUHE «CKOIJIEHUEe, COCToslnee U3 @, b H ¢» CJIOBO «CKOI-
JIEHHEe» eCTh TEPMHH, a B TepMHHe «CKOIJIeHWe 3Be3j B 06-
nactu A»— oneparop. Korga ynorpeGasiior BhIpaKeHUe «10Ma,
pacrnosioxenHble B paiioHe A», «MONEKYJB B JaHHOM 00BeMe
rasas, «3Be3jibl, BXoAsuue B ['afnakTuKy» H T. I1., 4aCTO UMEIOT
B BHJAY HE KJAaCChl, a CKOIVIEHHS] COOTBETCTBYIOUIHX Npeame-
TOB. JT0 —— HHAs To4Ka 3PeHHs] HA IIPeAMeTHl, 4yeM To4YKa 3pe-
HHA HAa HHX B caydae oOpasoBaHHs kJjaccoB. Tak, B OoTHoIIe-
HHU KJiacca OecCMBICJIEHHO TOBOPHTb O MPOCTPaHCTBEHHBIX
pasmepax, O nepeMellleHHH H T. II., TOTJAa KaK Mojao0HbIe Tpe-
AHKATHl BIIOJHE YMECTHBHI B OTHOIIEHHH cKomeHH#. CyuiectBo-
BaHHE KJacca He 3aBHCHT OT CYHIECTBOBAHHS BKJ/KOYaeMbIX B
Hero HHAMBUAOB, CYIMIECTBOBAHHE XK€ CKOIJIeHHH 3aBucHuT. Tak,
CKOIIJIEHUE H3 @ H b CYHIECTBYET, €CJIH H TOJNIbKO €CJIH CYLIECTBY-
eT KaxKJplk 3 @ U b, Torpa Kak KJacc, B KOTOPhIi BK/MOYAIOTCH
a u b, cymectByer, ecad o0pa3oBaH TepMHH «KJ1acc, B KOTOPHA
BKJIOYAIOTCA a H Dy.

Kax u B caydyae ¢ Kiaccamu, GyjaeM CUMBOJIaMH BHja @ & B
H300paxkarhb TO, 4TO NpeaMeT ¢ BXOAHUT (BKJIO4aeTCs) B CKoIlJe-
uue B. CumBosamu Bupa A < B Gyaem H3o6paxath (KaK H B
cjly4ae KJaccoB) TO, YTO BCE IIPeAMEThl, BKJIOUAIONIHECST B CKOII~
Jeaue A, BRmoyalwTcd B CKomJieHHe B.

Ecan tepMuH cKomnsieHHs1 A MOCTpoeH Tak, YTO OTHOCHTE/Ib-
HO J1000r0 MHAUBHIA @ U3BECTHO, BKJIOYAeTCH OH B A HJIH HeT,
T0 A ecTb HHIMBHAyAJLHHEIA TepMHH, a o0o3HayaeMoe HM
CKOIJIEHHE — HHRUBUL.
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§ 8. Cocrosnusa, cobmiTug

[lycte x ectp BhicKasbiBanue alP (at, ..., ae%), rae n > 1,
a o, 0O3HayaeT HaJU4YUe WM OTCYTCTBHE KBAHTODPOB, OTPHIAHUI
H ollepaTopa HEOMPEASNEHHOCTH B TeX HJHU HUHHIX JONYCTUMbIX
CcOyeTaHUsIX, WAM KOMOWHANWs BHICKA3bIBAHWH TaKOTo poja
NOCPEACTBOM BhICKa3nBaHHeoOpasyiomux oneparopos. B takom
cayyae 8x eCTb TepmuH coctosinus. Ilpepmversl, o6o3HayaeMbe
TAKUMH TepMUHAMH, CYTb COCTOSIHUS.

Tepmun a? (i = 1, ..., n) OyneM HasbBaTh CBOOONHBIM B X,
ecJIi B o HET COOTBercTBYIomero KpaHropa (Vad) u (daf). Tep-
MHH Sx OyjeM CcyuTarh HHAMBUAVAJbHBIM (a oOo3Hayaemoe Co-
CTOSIHUE — WHAWBUAVAJbHBIM COCTOSHHEM), €CAH H TOJbKO
ecJiy Bce cBOOOIHEIE TEPMUHB! U3 yucaa a', ..., @® CYTh WHAUBH-
JlyaJibHBIE TEPMUHDI.

Ynorpebasiercsi Takke BbIpaxkeHHe «coObitne». OHO acco-
nuupyercss oObIYHO C TAKMMH SX, B KOTOPLIX B IIpeAuKare Bbi-
CKa3bIBaHUS X MMeeTCsl KaKoe-TO YKasaHue Ha To, 4YTO X CTaJjio
HCTUHHBIM, a JI0 3TOoro ObLI0 UCTHHHBIM ~ Xx. Hanpumep, Tep-
MHH «TOT (paKT, 4TO yacTHIla a Nonana B obsacTh b» 0603Hayaer
cobbiTue. Besgkoe cobbiTHe ecTh COCTOSIHYE.

§ 9. CymecTsoBaHue

IIpenugat «cyuiecTsyers OyaeM COKpalleHHO 3allUCHIBATH
cumBosioM E. YnorpebieHue Takoro npesukara ecTb SMIUPH-
yecKu JAHHHBH (paKT, MOCKOJBKY BCTPEYalOTCs BBICKA3bIBaHMS
BPOJE «EKTPOH CVIlleCTBYeT», «DJOruCTOH He CYINECTBYET»,
«XpUCTOC KaK UCTOpuYecKasl TUYHOCTh He CYIECTBOBAJ» U T. II.

[TpenMeThr CYIIECTBYIOT UM He CYHIECTBYIOT B OIlpejeJsieH-
HOM MecCTe, B onpejeneHHoe BpeMsi, B JioOoM Mecte, B Jioboe
BpeMs H T. I.,— B KaKuX-TO KoopauHaTaX. Mbr HX OyneM Ipen-
noJiaraTb NPH PacCMOTPEHUH Npeayikara £, HO AJs ynpomeHus
u3Joxenusa OyjgeM OT HUX OTBJEKaTHCA (OHM crenuduyeckH He
xapakTepusyioT ero). Y BeBefenue cumpona E BuONHAET 31€Ch,
KCTaTH CKasaTh, ellle OXHY 3ajadqy: OTBJeybCsl OT TeX accouua-
Hui, KOTOpHE BHI3BIBA2T rpaMMaTHyecKasi ¢dopma CJaoBa «Cy-
LECTBYETY.

Vmerorcsa cayyau, KOrja CMBICA TepMuHa £ He onpejednser -
Csl, a JIUIIb PasbsICHSAETCHA. ITU CaAy4yau CyTh cayyau ynorped-
JeHusi B BHICKaswBaHusix E (@), | E(a) u ? E (a), rae a
€CTh WHJAMBHIYaJbHHH TepMUH. 3/leCb MMEIOT MecTo JiBa Ioj-
cliygqasi: 1) Bonmpoc O CymecTBOBaHUM HHIHBHIOB peniaercd
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B 3aBHCHMOCTH OT BO3MOXKHOCTU HaO/MI0ZaTb HX C NIOMOUIBLIO
OPraHOB YYBCTB HJIH NMOCPEACTBOM NpHGOPOB, HeNOCpEACTBEHHO
HJIM TIO HUX caefam ([0 pe3y/jbTaraM BO3JZEHCTBHUS HAa ApyTHE
NPEeNMETHI); Ciofla K€ OTHOCHTCS JOBEpHe K CBHIETeJbCTBaM
TeX, KT0 Halmiofasl TOT MAH HHOH HHIUBHA; 2) BONPOC O Cy-
ILeCTBOBAaHUH WHAUBHAOB pemniaercs MOCPeACTBOM JoKa3aTelb-
CTBa M3 JpPYrux JaHHbIX, KakK JONVHIEHHE MM KaKuX-in6o
LleJieH, KaK BHIBOJ, U3 olpegesnenuit U T. 1. Heonpenenennocrs
3heCb O3Hayaer, 4TO HEBO3MOXKHO YCTaHOBHTb IOCPENCTBOM Ha-
Omosienus: (manpuMep, B cJayyae IPoIlecca BOSHHKHOBEHHS HJIH
VHUUTOXKEHUST HWHAMBHAA) HWJIH NOCPENCTBOM pacCyKICHHUH,
CYIIECTBYET WJIH He CYIECTBYeT HHIHUBUJL.

IIpennonaras panaviM 3Hauenue E 0Jis yKasaHHBIX C1y4aeB,
MOXKHO JaTb TOYHOE OllpejiesieHHe 3Toro npeaukara nJid Apyrux
C/yyaeB.

[lyctb a B BhickasbiBanusax E (@), " | E (@) u ? E (@) moxer
ObTb popoBHiM TepMuHOM. Hanpumep, B BhICKa3HIBaHHH
«ONEKTPOH CYHIECTBYET» CJIOBO <«3JIEKTPOH» SIBJISAETCS OOHIUM
TepMuHOM. Onpegenenus E na o6umx cy6beKTOB HMEIOT TaKOK
BHJL:

E(@=Df- (@ ({(I—=a) \NE(I))

HJIH, B ApYyroi ¢gopme,
E(a)=Df- (A1)E(I | (I ~a)),

YTO YUTAETCA KaK «@ CYIIECTBYET, eCJU U TOMbKO €CJAH CYHIeCT-
BY€T O KpaiHed Mepe OAUH TaKo# HHAUBHL, KOTODHIA €CTb a»,

TVE (@)= Df- (Y I)((I ~a)-+"1E(I))
UJIH, B Jpyro# gopme,
1E(@)=Df-(VI)T1E(I | (I-~a)),

YTO YUTACTCHA KaK «2 He CYHIECTBYET, eCJH M TOJbKO eCJd BCe
HHAUBH]BI, KOTOPHIE CYThb @, HE CYHIECTBYIOTY.

?E (@) = Df.~ E(a) \ ~ "1 E(a).
s sn0K cyGbekTOoB NpenukaT E onpenensiercs Tak:
E(a,...,a)=Df-E(@a) A\ ...\ E (a"),

T. €. 3HKa NPEAMETOB CYHIECTBYET, eC/IH H TOJIbKO eCJiH CyHIecT-
ByeT KaxKJAbIH npeaMer, BXOAJIIUA B Hee,

TE@,...,ay=Df- "1 E@)\/...\/ T\ E(a",
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T. €. 3HKA NpPEAMETOB HE CYIECTBYeT, €CJH U TOJBKO €CJAH HE
CYLIECTBYET 10 KpaiHed Mepe OfHH U3 BXOASLIHX B Hee Ipef-
METOB.

*E@,...,a)=Df.-~E(@,...,a)/\ 1E(d,...,a"),

B uMniinuuTHO! (opMe NPHHATHIE ONpPEASAEHHS HMEIOT Ta-
KOH BHJ:

1.E(@)—{ - (@D E( | (I ~a))

2. E@— - (V) TTE( | (I —a))

3.2 E(a) |- ~ E(@) A~ 1 E(a)

4. E(a',...,a" )4 —E@)/\.../\ E(a")

9. 1E(@,...,a——"1E@")\/...\V 1E(a™

6.°E(a,...,a"—~~E(',...,a) N\

N\ ~"1E@,...,a".

CyiecTBoBaHie HHAUBHAYAJNbHBIX COCTOSTHHE onpenesisiercs

aKCHOMAMH:

1. E (sx) -} «x,

T. €. SX CYHIECTBYET, €CJI¥ H TOJIbKO €CJIH X HCTHHHO.

8. 1 E(sx) - ~x,

T. €. SX He CYLIECTBYeT, €CIi H TOJNbKO €CJIH ~ X HCTHHHO,
Ecau sx ecTb ponoBo#t TepMHH, TO NPENUKAT CYILECTBOBAHHS OIl-
pepenasiercs g sx Ha obmux ocHoBaHHAX (kak Boime). Ilo-
CKOJIbKY JIu60 x HCTHHHO, JIHOO ~ X HCTHHHO, TO JJISI CYIIECT-
BOBaHHA COCTOSIHUHA OTPHUAHHA ~ M | COBNALYT, UTO 3anUIIer-
Cf aKCHOMaMH:

9. ~ E (sx) ~{}—- " |E (sx).

H3 npuBeneHHBIX aKCHOM NOMYYAIOTCH CJACHCTBHUS, HAlpPH-
Mep, TaKue:

E(s(x/\y)) E (sx) /\ E (sy)
—E(s(x\/ ~x))
— 1E(s(x A\ ~x)).

Bonpoc o cyuecTBOBAHMHM KJACCOB pewiaerTcsi HHaye, yeMm

AJI1 pacCMOTpPeHHBIX cJyuaeB. JIjis NEepBHYHBIX KJIACCOB:
1) E(Ka), ecid H TONbKO €CJAH Q@ €CTb TEepMHH-CyObexT;
2) " |E (Ka), ecM H TONbKO €CJAH a HE eCTh TepMHH-CYOBeKT,
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3) ~ E (Ka) = "] E (Ka). lns ApyrHX TEePMHHOB KJIACCOB
npenuKaT CymecTBoBaHUsSl ompepensiercd Tak: E (a), ecnad H
TOJIBKO €CJiH COOJIOeH NMpaBHia NOCTPOGHHS TEPMHHOB NPH
o0pa3oBaHHK @, H BBEJEHUE a HE BeJeT K NPOTHBOpeqdHio. 1]o-
CTPOHUM, HanpHMep, TAKOH TEPMHH KJIACCa a: «KJacC, B KOTOPHIH
BKJIIOUAETCSI HHAMBHA b H He BKJIOYAETCS 3TOT ¥Ke UHIUBHI b».
3TOT TeDMHH N0 NocrpoeHHi0 oblanaeT TAaKHM CBOHCTBOM:
b= au~ (b= a), 1. e.BefileT K NPOTHBOPeEYHIo. Takod KJace
10 ONpPEAesSIeHHIO CAMOro a He CYIecTBYeT.

Kak yie ropopuiocb, HHa4e oOCTOHT Jefio ¢ CyiecTBOBa-
HHEM CKOIJIEHHH npeaMeToB. 3JeChb BCe 3aBHCHT OT TOrO, Kak
IOCTPOEH TEPMHUH CKOIMJIeHHs. EC/AH TepMHH @ IIOCTPOeH Tak, 4To
B CKOIUIEHHE @ BKJIOUAIOTCA TOJMbKO MNpegMeThl b, ..., 6™
(m > 1), 0 E (@) = Df. E(®) /\ ...\ E (b™). Eciu a nocr-
pPOEH TakK, YTO YKa3aHO JIHIIb YHCJIO IPERMETOB, BRKJIOYAEMbIX
B @, To 1Ji CYLECTBOBAHHS @ HEOOXONHMO H JOCTATOUHO CYHIECT-
BOBAHUSI HMEHHO TaKOro 4HCJa NpeaMeToB JaHHoro poja. Ecian
HE onpefiesieHo0, KaKHe HMEHHO NpeaMeThl JAaHHOI'o poja BKJIO-
YalOTCs B CKOIIJIEHHE a H CKOJIbKO IIPEIMEeTOB BKJIOYALTCH B 4,
TO BO3MOXHBI JBa cjay4asi. ECid npu 3ToM a eCTb HHIHBHIY-
anbHbIA TEepMHH, TO HMeEeT CHJY Takoe omnpepenenue: E (a),
€CJIH U TOJIbKO €CJIH CYIECTBYeT 110 KpaliHed Mepe OQHMH HHIH-
BH], BXOJNSAIIHH B a, T. €,

E@—-ENEJ ] (I<a)
NE@—-(NTIEI | (I a))
? E (a) ~ E(a)/\ ~ " 1E (a).

Ecau a ectb oOuuit (ponoBofl) TepMHH, TO BOIPOC peIlaeTcs
TAK )K€, KaK BHIIE JJisl PONOBLIX TEPMHHOB, T. €. E (@) — |-
(ANE(d | (I—a) u 1. a. (Tonbko 3pecb Aasg [ Bompoc
peiflaeTcsi B YKasaHHBIX BHIIe oNpefesieHHsAX, [MOCKONbKYy [
€CTb CKOIJIEHHE).

M coBepuieHHO HMHAYe NpefHKaT CYIIECTBOBAHHSA OlIpejeJisi-
ercs asist abcTpakTHLIX NpenMeToB. 3JeCh HAano passiMdaTh [Ba
acrnexTta. Ilyctb b ecth TepMuH abcTpakTHOro npeamera. Ilpen-
MeT b CymeCTBYeT 3MIHUPHUECKH, eCJIH H TOJbKO €CJH HMEeTCH
ero 3MINUpHYEeCKass HHTepNpeTauus a — b H IIPH 3TOM @ CyIecT-
ByeT. 10 — OfHH acnexT. Jpyrofd acnekr -— 9HCTO JIOTHUE-
CKHIl: b CymecTBYeT JIOTHYeCKH, eCJIH H TOJMbKO eCiH npH obpa-
30BaHHHU €ro coOJIOJEHH NPaBHJia JIOTHKH H ecsiH yrnorpebie-
HHUE €ro He BeJeT K IPOTHBOPEYHIO.
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§ 10. Moaaabueie npeaukatsl

[TpenukaThl <BO3MOKHOY, <HEOOXOLUMO» H «C/TY4aHHO» (HX HA-
3HIBAIOT MOJAMNBHLIMH) OyieM J/id KPAaTKOCTH 3alHUChiBATh CHM-
BojiaMd M, N u C. Kak u B cay4yae ¢ npegukatoM £, cMBICA
3THX NPEAUKATOB 3aBHCUT OT JIOTMMECKHX THIIOB INPEeJMETOB
(cyObeKTOB), K KOTOPHIM HX OTHOCSIT.

[Ipexxne Bcero HajoO CKas3aTh, 4TO MOJAJbHbIE NPEANKATHI
ACCOLHHPVIOTCA C TEPMHHAMH COCTOSIHHH, T. €. C TepMUHaMH
THNa sx. UTo Kacaercsl mpocCTo TEPMHHOB MPEIMETOB, TO VIIOT-
pebsieHHe MOAAJbHLIX MPEIUKATOB €CTh JIMIIb Pe3yJbTar CO-
KpameHHH Takoro Tumna:

M (a) = Df- M (sE (a))
N (a) = Df-N (sE (a))

H T. 4. Mbl] B JanbHefuleM, paccMaTpHBAasl BbICKa3bIBAHUS
Buga M (a), N (@) u 1. 5., Oymem npepmnonararh, 4To @ CYTh
TEPMUHBI COCTOSTHHH.

K BBICKa3blBaHUSM C MOZAJBHLIMU NpeJHKATAMH OTHOCHTCS
BCE TO, YTO T'OBOPU/IOCH O MeCTe, BpeMeHH, YCJIOBHSIX H T. J.
B OTHOuleHuu npepukara E. Ho mbl Bce 370, Kak H Bhiile, A4
YIIPOIIEHHS] H3JI0XKeHHs OylieM onyCcKaTh Kak HeYTo caMo coboi
pasyMeiomieecss H mpernosiaraeMoe.

[Ipenuxkat N onpepessiercsi uepes npepukat M takuMm ob-
pasoMm:

N (sx) = Df- "] M (s ~ x)
N (sx)=Df-M(s ~x)
P N(sx)=Df-? M (s ~ x).

A B ciiyuasix, Koria OTPHIA@HUSI ~ U | COBNAJAIOT, AOCTATOY -
HO TAaKOI'O ONpefejeHust

N (sx)=Df-~ M (s ~ x).

Tax uyto B pmanbHefiieM OyfeT JOCTATOYHO PACCMOTPETH JHIIb
npegukatr M.

[TonuepxupaeM, uro TepMuHb M, N u C CyTb npeguxarsl,
a He cyObexkTh. OfHAKO HX YacTO PacCMaTpPUBAIOT KaK Cy(bek-
ThI, TOBOPSI O BO3MOKHOCTH, HEOOXONUMOCTH H CJIYYAHHOCTH KaK
o6 smnupHyeckux mnpepmerax. Hanpumep, «To, uro nonayuu-
JIOCh @, €CTb 4HCTasl CAy4afHOCTb», «B HMeeT BO3MOKHOCTB
nomnactb B A» u 1. 1. Ho B Takux cayuasix jgubo cioBa «BO3-
MOJKHOCTBY», ¢HEOOXOZHUMOCTBY U «CAYYaHHOCThbY ymnoTpebJIsiior-
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€1 B TAKOM CMBICJie, YTO 3TO He MMeeT HUKAKOrO OTHOINeHHs
K MOAAJIbHOCTSAM COCTOSIHHH ([10J] BO3MOXKHOCTSMHU HMEIOT B BUJY
cpencrsa, HeoOXOAHMOCTD IIOHHMAIOT KaK 00g3aHHOCTb U T. I1.),
JIHGO BLIpaXKEHHS C STHMH CJIOBAMH cyTb JIHTepaTypHble Bapua-
ILMM BbICKA3hIBAHHH C MOAAJILHBIMU IpejukataMH (Hanpumep,
¢pasa «B nMeeT BO3MOXKHOCTD nOflacTh B A» MOxeT ObITb MOJ K-
¢uKaures BoicKasbiBaHua «1o0, uyto B nomnager B8 A, BO3MOX-
HOY) .

§ 11. BosmoxHocTb

B s3bKOBO# mnpaktHke npenukaT M BBOLUTCS B caMEIX
Pas/MHYHBIX Cay4asx, KOTOpbie OOLENUHUTL B OJHOM olpejene-
HHH HEBO3MOXHO. IlpuBeneM oCHOBHEIE ciyuaw.

JlN1s1 pOROBBIX TEPMHHOB sx npeaukat M onpeneaseTcs aHa-
JIOTMYHO npepukary FE:

M (sx)=Df-(A )M (I | (I —sx))

1M (sx)=Df-(VI) T TM{I | (I -~sx))

? M (sx) = Df-~ M (sx) /\ ~ ] M(sx).

J17151 TepMHHOB COCTOSIHHH ¢ onlepatopaMu \/ H /\ npeRukar
M omnpenensieTcsi HEKOTOPOH CHCTEMOH aKCHOM, Cpefii KOTOPBIX
MOryT OLITh TaKuHe aKCHOMbI (CHCTEMbl aKCHOM MOTYT BapbH-

poBaThcsl, H TNPHUBOJUMbLIE HHXKe AKCHOMBI MOI'YT 0Ka3aTbhCd
TeopeMaMH, BbIBOJHUMBIMYU H3 JPYruX akcHoOM):

M (s (x\/ )~ |- M (sx)\/ M (sg)

1M (xV y) M (sx) \ | M(sy)

M (s (x /\ y) 1 M(sx) V] M(sy)

u T. 1. MHTEpEcHO, 4TO B 5TOM Cjlyyae 3KCIHIUTHLIE oflpenesie-

HHUS He BCerja BO3MOXHBI. TakK, MOCKOJBKY HelpHEeMJIeMO YT-
BepKaeH1e

M (sx) A M (sy) =M (s (x \ y))

(a OHO HelpHeMJeMOo B 00MIeM BHJE, TAK KaK eclii X —> ~ if, TO
6yrer ~ | M (s (x /\ ¥))), HempuemsieMO U ONpejeJieH:e BHAA

M (s (x A\ g))— =M (sx) /\ M(sy).

OpHaKo U 3/1eChb NPH HEKOTOPbLIX OrpaHHYEHHSX MOXKHO HaHTH
HMIVTMIMTHOE OIpefiesieHHe, 3aMEeHHMOe Ha 3SKCILTHIHTHOe.
B gacTHOCTH, B paccMaTpyuBaeMOM IpuMepe 3TO MOXKHO cAeJaTh
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TakK.
M(s (x N\ 9) = M(sx) A\ M(sy) \ ~(x— ~p).

71 9HOK U cKoIIeHHH npeaMeToB npeaukat M onpenens-
eTcd aHanoru4Ho F (ecsu B onpenenenusx E Besjge 3ameHuTs E
Ha M, To nonyuum onpenenenns M) Hanpumep,

M(a,...,a")=Df-M@) /... \ M(a").

JI1s abCTPaKTHRIX NPEIMETOB M JJIsl KJaccoB TepMHHH E U
M He pasnugamTCcs, T. €. €CIH @ €CTb TePMHH aOCTPAKTHOTO
npejMera WJIH KJacca, TO

M (a) = Df-E (a)
1M (a)=Df- "] E(a).

PaccMOTpuM, HAKOHel[, CMbics npenukara M B coueTaHuH
C HHAUBHAYAJbHLIMU TepMHHaMH sx. OauH cjaydald 3hech B-
asiercss OeccnopHbIM, 2 HMEHHO — cJayyait

x — M (sx).

droT caywad npeanosaraer, 4yro X HCTHHHO, M npegukatr M
B HeM OKasniBaeTcsi npakThuyecku wu3gumiHuM. Hurepecuee
APYroH ciydyail, a UMEHHO — KOrjla X He gBJIfeTCs HCTHHHBIM
(MMH ~ X HCTHHHO), T. €. SX Hé CYIUeCTBYyeT B TO BpeMd, Korja
CTPOUTCS BLICKA3hIBAaHHE O BO3MOMKHOCTH HJH HEBO3MOXKHOCTH
sx. Ho pns storo ciyuas ctpororo onpeaenenus mapeaukara M
ver. HaBuik onepupoBaTh UM BHIpaOaThiBaeTcsl Ha OTAENbHHIX
npumepax. Huxe Mpl’ onuieM HeKOTOpyio ofmiyw cXeMy AJs
3TOrO.

ITycers £ ecTh BpeMsi, KOTjla CTPOHTcsl (NPHHUMAETCs) B
ckasuiBaHue aM (sx), rme o o3HauaeT HAJMWYUE | HJAH P HIH
oTcyTcTBHe HX oOoux. Bosmoxuw gBa mogcaygas: 1) npenmo-
Jlaraercs, 4TO COCTOsiHHE SX BO3MOXKHO UJIH HEBO3MOXKHO B Oyy-
meM (B Kaxoe-To BpeMms ¢%); 2) mpeanoJsaraercsi, 470 COCTOSIHHE
sx OblI0O BO3MOXKHO HJIH HEBO3MOXKHO B Kakoe-TO BpeMs (°
B npouwioM. Bropoil nofcnyyain cBOAUTCS K €PBOMY, IOCKOb-
Ky cMbIca nipegukata M 3pech ycraHap/iHBaeTcs nyTeM IepeHo-
ca Bcel cuTyaiuu BO BpeMms {°, npejmecrBosasiuee {2, Hanpu-
Mep, B {? COCTOSIHUE SX He CYIIecTBOBaJio; mpenxukar M Oyxem
paccMaTpHBAaTh ¢ TOYKHU 3pEeHUS [OJMOXKEHHS BEmEd BO BpeMmi
{3, nmpeauecTBOBaBIIEE [%, B KOTOPOE SX TAKKe He CYIIECTBOBAJIO;
HO MBI CMOTPHM Ha JIeJIO TaK, Kak 6ynto HaMm B 1% He u3BecTHO,
qTo §x B £ cyuiecteoBaTh He Gynet. M He uckmodeHo, gTo cora-
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CHO KAaKHM-TO NpaBHJaM BBefleHHs M BoicKasniBanHe M (sx),
OTHEeCEHHOe K /2, jnid 1% okamercsd npHeMJIeMbIM. Takue cayuau
ynorpelOJieHHA 4acTo BeTpeqaiorcs (HalpuMep, B BLICKA3blBa-
nuu «Hamoseon mor Bhmrparb Outsy npu Barepsoos).

Hrax, ocranca cnyuait ynorpebnenus npenukara M anas
HHIMBUAYAJbHBIX COCTOSHHH, KOTOpBIE HE CYIIECTBYIOT B HACTO-
filliee BpeMs, MpHUYEM npeanoaaraerca Oyayiee BpeMs cyllecT-
BOBAHMS WJIH HECYLIECTBOBAHMS 3THX cocTosiHuil. K3naraembie
HHXKe OompeeNeHus A 3TOro clyyasi He SBAAITCA [IPAaBUIAMU
MONY4E€HHSA HCTUHHBIX (MJIH [PHHMUMAEMbIX) BBICKA3LIBAHUM
c npexukaroM M, a CyThb JHIIb pPa3bACHEHHE CMBICJIA STOIO
npejukKara Ansl Takoro ciaydas.

Onpenenenne npenukara M And UHAMBUAYANBLHBIX TEPMH-
HOB SX (@ ecThb nepeMeHHas A/ BLICKA3bIBAHHUSA):

M (sx) = Df-(V sa) (@ — ~ (@ — ~ x))
T} M (sv) = Df-(T sa) (a A\ (a— ~ x))
P M (sx)= Df-~M(sx) /\ ~ 1M (sx).

§ 12. CayyaitHocThb

[Ipenuikar C ynorpebsisiercsd B OTHOILUEHHH COCTOSIHHH, KOTO-
pble yiKe CYIIECTBOBAJH WJH CYHIECTBYIOT UJIH OTHOCHTENBHO
KOTOpPBIX IIpejmoJsaraercs, yTo OHM MOTYT cyllecTBoBaTh B Oy-
nymeM (HanpuMep, «HamnoJseoH cay4ailHO npourpas cpaxenue
npu Barepmnoo», «Ecnu A craner npesmaeHTOM, To 310 Gyjer
CJAY4anHOD).

[Ipenukar C onpenensierca yepes npeaukar M rax:

C (sx)=Df-(x A\ M (s ~x))

“1C(sx)=Df-(x \ 1M (s ~x))
?C (sx)= Df-C(sx) /\ ~ 1C(sx).

OnATb-TaKH 371ech pedb HAeT O CMbIc/e npepHkara C, a He 0
TOM, UTO JldeT HaM YBEPEHHOCTb B CIIPABEJIMBOCTH YTBEpIKIE-
HHB ¢ 9THM npeiukaroM. Hanpumep, BbicKasnianue <A mpo-
Wrpan mapTdio B maxMarel B caydaiHO» MOXKHO paccMaTpu-
BaTh C JIBYX TOUEK 3peHus: 1) KaKOB CMBIC/ CJIOBA «CJy4aiiHO»
(M orBeTOM Ha 3TOT BONpOC OyAer H3JOMXKeHHe INpHBeJeHHBIX
BBIIIIE ONpeAeNeHHit); 2) mogeMy Mbl cyuTaeM TakK (M OTBETOM
Ha 3TOT BOMPOC MOryTt ObITh pasjvyHble OODLSCHEHHS, HApPH-
Mep, TO, ut0 A KpynHblil maxmaTucr, a B — csalblii, 0 4eM MBI
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¢YAUM N6 npouinbiM maptusm; A Geul 6oJieH, HE B HACTPOCHHH!
B chaepylomuX naprHax A noGejus ¢ SBHBIM IPEHMYIECT-
BOM U T. J.).

§ 13. ParaausM

daTtanusM ecTb KOHUENIKMS MHpa, COMJIaCHO KOTopoH Bce
poucxojsiee B MUpe NMPOUCXOAUT ¢ Heo6X0AMMOCTEIO. Bynyuu
pacnpocTpaned Ha Oyayiiee, o BejeT K KOHIENIHU npeornpe-
JENIEHHOCTH.

OTa KOHILENIMS He eCTh HEUTO TaKoe, C UeM MOXKHO CIIOPHUTb
KaK C OfHOH M3 r'uiore3 HayKu. OHa ecTb pe3yJibTar JABYCMHI-
CIEHHOCTH npenukaroB M H N,

CoraacHo camMiM ONpeeNeHHAM NMPEAHMKATOB BO3MOXKHOCTH
i HeoOXO[HMMOCTH BEPHH! JIHIIb TaKHe yTBepxkKaeHHd A:

X — M (sx) N (sx) |- x,

T. e. «CymecTBylomee Bo3MoxHoy U «HeobGxoaumoe cymecTsyeT
uaH Oyzer cymecTBoBaTb» (B COOTBETCTBYIOIEE BpeMs), a yT-
BepXKaenus B:

X |— N (sx) M (sx) |- x

HEBEPHBI, T. €. HeBepHHl yTBepxueHus «EciaH HedTo cymect-
BYeT, TO ¢ HeoOXoauMocThio» H «Ec/id HeYTO BO3MOXKHO, TO OHO
CyIecTBYeT». ¥ TBepxkiAeHHs A BEpHEHI, a yTBepkKieHusa B He-
BEPHbI HE B CHNY KAKOT0-TO OIBITHOTO H3Y4YE€HHS MUpa, a B CHAY
onpenesennit TepMuHoB M u N. IlocaenHue BBopaTCs B yIOT-
pebienre HMEHHO TaKHMH. TakK 4TO €CJH HEeKOTOPOe COCTOfHUe
SX CYIIECTBYET HJH CVINECTBOBANO HJIH OyAer CYIECTBOBaTh, TO
M3 3TOTO JIOTHYECKHU He cJiefyeT, uTo sx Heobxoxumo. He uckao-
4eHO, YTO W3 KaKHX-TO AP YTHX HCTOYHHKOB OyjeT yCTaHOBJEHO,
YTO $x jAeilcTBUTeNbHO HeoOxopumo. Ho — M3 apyrux mucrod-
HUKOB, a He H3 ¢aKkTa CymecTBOBaHHA §X. TaK 4TO yTBepKie-
Hue «Bce cymecTBoBaBIIee H CylECTBYyIOmee HeOOXOAHMO» He-
IBHBIM 00pa3oM mpejnoJiaraeT HHOE OIpeJieJieHHe MpPeJHKaToB
BO3MOXKHOCTH H HeoOXOHHMOCTH, COrJIACHO KOTOpOMY

E@-NGE(@)  T1E(a)"1M(E (a).

ToyHo Tak ke omHOOYHO cuuTaTh, OYyATO BCe TO, UYTO
He NPOH30ILIO B IPOILIOM, OBLUIO HEBO3MOXHO, TAK KakK IO
OHpefe/IeHHIO npegukaTa M yTBepXKAeHHe

~ X [="1M(sx)
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#eBepuo. Jpyroe jesio, BeickasuiBaine ~ | M (sx) mMoxker oka-
3aThCA BEPHLIM, HO YBEPEHHOCTHb B 3TOM HaM JacT He 3HaHHE
O TOM, UTO ~ X UCTHHHO, a KAKHe-TO Jpyrue cBeACHHUS.

Yro Kacaercd OYAyLHX COCTOSIHMI, TO KOHUEIIIHA NpPeAoI-
pelesieHHOCTH ecTh JHO0 TaBrosiorus «leMmy ObTh, TOTO He
MUHOBATB», 00 4acTHHIN ciydyaidl npHBEAEHHOTO BEHILIE MEpe-
olipefe/IeHHA MPEJUKATOB.

Yro6ut npoBepurh cyxuenne «Bce cocrosinusa, Korophie Gy-
AYT HMETh MecTo B Oyayuiem, OyayT UMeThb MecTO ¢ HeoOXOxH-
MOCTBIO (ABJAIOTCA HeOOXOAHMBIMH)» B CJIy4Yae ¢ H3JaraeMbIM
3fech olnpeReseHreM npegukata N, Hano NMPOBEPHTH KamKiaoe
cyxpaende Buga N (sx), rae sx o6o3HagaeT cOCTOAHHS, KOTOPhIX
HET ceifyac, HO KOTopble OYAYT HMETh MecTo cO BpemeneM. Ho,
BO-IIEPBLIX, MBI HE MOXKEM HMETh Aa)e TEPMHHOB THHA Sx JJIf
BceX OyaymiuX cOocToOsiHH#A. Bo-BTOpHIX, YTOOB MPHHATDH TaKHe
BbICKA3LIBAHHA ceHYac, KOIAA HCTHHHO ~ X, HYXHhI KaKue-To
OCHOBAHH#A, a4 HE MPOCTO YHCTO NCHXoJorHueckas Bepa. U cpenu
3THX OCHOBAHHH MOJKHBHI OhIThb yKa3aHbl MPaBHJIA NpPH3HAHHA
HCTHHHOCTH BhicKasblBaHHMH BHAAa N (sx) pist 6yayUiHX cocTos-
HHH. A npaBu/sia 3TH B oOIIEM CBOAATCA K CHAEAVIOHEMY: eclH
Yy Hac MMeloTcs TaKHe BLICKA3blBAHHA Y, KOTOpble Mbi MpPHHH-
MaeM KaK HCTHHHBIE cefiyac, H ecIH HCTHHHO ¥ —> X, TO BBICKa-
suiBanHe N (sx) HcTHHHO. EciH ke TakHX BbICKA3LIBAHWH HeT
HJH HMEIOTCA BbICKA3bIBAHHA 2 TaKHe, YTo 2 — ~ X, To N (sx)
HEHCTHHHO. Ho BceM XOpomio H3BECTHO, YTO cJy4yaH TaKoro
pojaa, Korja HaxXoAATCA Y, ObIBAIOT, HO OLIBAIOT HE TAK YK 49acTo,
Aa H TO ¢ Maccod OrOBOPOK, OIHGOK H T. . TaK 4To ecJH NpH-
HATO onpeaesienHe M u N Takoe, yTro BEpHh YTBEPXKACHHA A H
HeBepHHl B, To KoHuennuM datanusMa H mpefornpeseeHHOCTH
CYThb pe3yJbTaT JIOTHUECKHX OIIHGOK.

§ 14. Mopaabuble oneparopanl

CnoBa «BO3MOXKHO» H «He0OXOJHMO» MOTYT Hrparh poJb He
TOJIBKO IIpeAMKAroB, HO M Oneparopos, IMOAOGHO TOMY Kak
CJIOBA «CYIIECTBYeT» H «YHHUBEPCAJbHO® MOTYT OLiTh NpeauKa-
TaMH M KBaHTopaMH. DyaeM asst sroii UenH ynoTpeGasTh CHM-
BoJIbI cooTBercTBeHHO M H N. Oun onpeaensiores Tak:

Mayx=Df-M(a | x)

( IMa)yx=Df-" ] M(a] x)
(Na)x=Df-N(a] x)

(TINa)x= Df- "N (a ] x).
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UnraroTcsl BolpaxkKeHHs ¢ HUMH Tak: «Bo3MoxkeH a tako#, 4To
X» U T. M.

Ina kBautopoB E u V nMelor MecTto aHaJIorH4Huie COOTHO-
meHus ¢ npegukaramu E 4 U (BcaeacrBue 4ero 3T KBaHTOPH ™
HHOI'Na Ha3blBalOT KBAHTOPAMH COOTBETCTBEHHO CYIIECTBOBA-
HHS M YHUBEPCAJbHOCTH):

(Aayx——E(al x)
(Vayx—H|=U(a] x)

MT. X., €CJIH X HEe copepKuT npexukaroB £ u U.
Coorromenne H u M onpezenaercs yrBepKICHU AMHU:

(Ha)x |- (M a) x.
((IMa)x|— (T a)x.

§ 15. AKkTyaabHoe H NOTEHUHAJNbHOE

MHorue TepMHHBI ONPEALTAIOTCA TaK, UTO B ONpeeNsionen
yacrd ¢urypupyot Kpauropsl . Hanpumep,

Q (&) =Df. (va)(@c)((a=d) N\ (c =d) )\ P(a.c)).

Ho Ttakoro poja onpejesieHHAM COOTBETCTBYIOT OIpeje/IeHus],
B Koropblx Bmecs® H durypupyer M. OgeBuaHO, 3TO JOJMKHO
KaK-TO CKa3aTthcs Ha olpefeasieMOM BolpaKeHuu. Dyuem
B TaKOM cJydae pasiu4garb aKTyaJbHOE U MOTEHIHaJbHOe Ha-
JUYKe OIMPENeNseMOro MpuU3HaKa y npeaMera B 3aBHCHMOCTH
ot Toro, QUrypupyer B onpenenswomeit gacty 4 uan M.

§ 16. Hsmepenune BO3MOKHOCTH

B03MOKHOCTH COCTOSIHHHM pPas/HMYaloTcs M0 BeTHYHHE WU
crenniend. Hanpumep, ynorpebAsiorcs BLIPAa)KEHUS BHAA «SX
OUYEeHb BO3MOXKHO», «BO3MOXKHOCTHL SX He3HayuteabHas, «Bos-
MOXKHOCTb SX TIOUTH paBHa HYJIO», «sx Ooyiee BO3MOXKHO, 4eM
Sy» U T. Il., B KOTOPHX B apXaH4yecKoi opme fIBHO MPOCTymaer
pasJHyiie BO3MOXKHOCTEH cOCTOsSiHHH 1o BesudHe. B takoro
pofa ciy4asx K npemukary M TNPHCOENHMHSIOTCS HEKOTOPHIE
3LIKOBHIE CpeAcTBa o, GUKCHpYIOIHE BEJNHYHHY, H B Pe3yJb-
tTare noJydarrcs npepukaTel Tunma Mo. B ugacrHocTH, 31O
MoryT ObiThb TpejuKarsl THma «M co creneHbio, paBHOH [,
«M co crenenbto, 6oapued f§ » U T. 1.

UacTHeifl cayuail npegukaroB tuna Mo cyTs npejgHKarThl
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BEPOSAATHOCTH, TAe & €CThb BuIpaxenue = P, << P, >P, > P uau
<< P, a P cyTb yHcna Ha HeKoTopom orpeske ot A 10 B. [Tpuns-
TO H3MepATh BepoaTHocTb yucjamu ot 0 go 1. 3ro dakr BHesO-
rudecknid. Mol 6yzem pacemarpusarb 0 4 1 coortBercTBEeHHO Kak
MHHHMaJbHas BeJHYHHA» U «MaKCUMalbHasl BeJHYHHa». Bupa-
xKenusa «BeposarHocrs sx paBHa P (ecrs P, Gosbine P, MeHbie P
M T. I1.)» CYTb JIMIIb I3bIKOBHIE TPaHCHOpPMANMH BLICKA3LIBAHUM
tuna Ma (sx) («sx BO3MOXKHO CO CTemeHnio f», «SX HMeeT cre-
MeHb BO3MOXHOCTH, paBHYIO P» U T. ). Bynem ux png xpar-
KOCTH W yA00CTBa YTEHHS 3alHChIBATh OOIENPHHATHIMH CHM-
BosmaMH tHna p (x) = P, p(x) >Pur. m

JlorHueckue CBOHCTBa MpPeAMKATOB BEPOSITHOCTH ONpeness-
IOTCA YTBEPXKASHH IMHU:

—0<<p(r) <1
(p(x) = 0) = | M(sx)
— (P (x) > 0) — M (sx),

KOTOphHIE CYThb YaCTHBIA CJy4all yTBepPXKAeHUH AJs NPeAHKaTOB
BeJTHYHH, H JONOJHUTENbHO K HHM YTBEPXKICHUSIMHU:

FrE A< min(p(x), p(y)
— p (x\/ y) =>max (p (x), p ()
—p(~x)=1-— p(x),

OTHOCAINMMCS K oneparopaM /\, \/, ~. Ilo1a omeparopa ycJIOB-
HOCTH HMEIOT CUJIY YTBEPXKACHHUSA:

— (X =) —(py) < p(x))
x = (p(x—y) = p(¥))

Hanuuue pasnmuupbiX CriOCo60B BBIYUCAEHUS BEPOSITHOCTH H
BO3MOXHOCTb MOAMMUKALKMK NIPAaBUJ BLIYHCIEHHS HEJIb3s pac-
cMaTpHBaTh KaK HaJMyHe Pa3/IMYHbIX MOHSTHH BEPOSITHOCTH.
Jlesio B TOM, 4TO CJOBO «BEPOSATHOCTbY €CTh JIMIIbL 34MEHA BhHI-
paXeHus «BeJUYUHA (CreleHb) BO3MOXKHOCTH», a TOYHBIM
ONpeAeJIEHUEM ero ABJsSercs He H300peTeHue onpeneseHni Tuna
«BEPOATHOCTb €CTh...», 4 OMHCAHHE CBOHCTB IMpPEJIHKATOB Be-
positHOCTH H, OGoJiee TOro, copepXkamuxX HX BHCKa3biBaHHH.
[IpaBHJBHO TOCTaBJEHHBIM 3jech Oyzer BONPOC TAaKOro poja:
KaKOB CMbICJ BHIpaXKeHuH tuna Ma (sx), p (x) = «, p (x) > o
1 T. 1.7 JIOrH4ecku npaBUJILHBIY OTBeT Ha BOIPOC €CTh OIHCa-
HHE CBOHCTB MmpeaukatoB Mo u onmucanue cnoco60B HaXxoxje-
HUSA o.
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YnorpebisiioT BhipaXKeHHE «BepPOSTHOCTb BHICKA3LIBAHH S,
OHO MHOT'OCMBICJIEHHO H HeonpefeaeHHO. OHO MOXKET O3HAYAaTh
BEPOSATHOCTh TOTO, YTO HEKOTOPOE BBICKA3BIBAHHE X HCTHHHO
nu Oyjer HCTHHHBIM, & 9TH BbIPaXKEHHS B CBOIO Ouepefb MOTYT
O3HayaTb, YTO SX CYLECTBYeT WJIM HACTYIIHUT, a TaKxke TO, YTO
MHI [IPaBbl B OTHOILIEHHH HEKOTOPOro IpenMera, YTBEpKIas X.

Hurepec npeacTaBasior 3xech g8a cayuas. [lepsulit: BeposT-
HOCTb TOTO, YTO SX CyliecTBYeT, ecTb BEPOATHOCTh TOT'O, UTO MBI
OoOHap yKHM CYUIECTBOBAHUE SX. 3/e€Ch UMeeTCs B BHJY YyXKe He
COCTOfIHHE $X, 4 COCTOsIHHE Sy, TJe Y ecrb BbICKasblBaHue «(y-
IIeCTBOBAHNE SX OOHapyKeHO (YyCTaHOBJEHO U T. n.)». L1 3TO-
ro CJy4yasl uMeeT CHJY OUYeBHAHOE npasuyo: p () << p (¥).

Bropo# cayuaii: BepogTHOCTH TOrO, 4TO MBI NIPaBhl, YTBEp-
XKjad x. IT0 — YacCTHHIA cJlydail BHIYUCIEHHS! BEPOSITHOCTH IS
HHAMBUAYAJbHBIX COCTOSHHUA. 3JieChb NIPUHUMAIOTCH BO BHHMA-
HHEe OOCTOAATENbCTBA B NOJB3Y X U IIPOTHB. TOJNBKO cHTyalusd
3/lech 3anyTbhlBaercsl InOTOMy, 4TO B KagecTBe OOCTOATENbLCTB
«38» W «IPOTHBY MOPYT NPUHUMATHCH BO BHHMAHUE NpPHU3HAKU
MpeJMeToB, O KOTOphLIX FOBOpHUTCH B X (Hanpumep, npH ycra-
HOBJIEHUH BEPOSITHOCTH TOTO, YTO MHUMOJIETHO BHJEHHBIH HaMH
yesoBeK ectbh A, NpUHUMAIOTCS BO BHHMaHHe H3BECTHBIE HaM
MPH3HAaKH A 1 0GCTOATENLCTBA €T0 KH3HH).

Heckonbko c¢ioB eme 06 ofHOM MoGONBITHOH JIOrHUEeCKOH
omubKe. BeTpeuaercd yrBepiKieHue, YTO BO3MOMKHOe COObITHE
pPaHO MJIHU NO3JHO OcyiecTBUTcA. B camom jene, eciu M (sx), TO
p (x) > 0. A ecn 4HCJIO HEKOTOPHIX UCIBITAHHHY, BKOTOPBIX
MOXeT BBINacTh COCTOSIHHE SX, JOCTATOUHO BEJHKO, TO OTCIOJA
clelyeT, 4YTO SX PaHO HJH Nno3gHo OyAeT mMmeTb mectro. Ho 310
Obl/10 Obl BEPHO, e€c/H Obl YACTOTHBIA MeTo] OblJ €AHHCTBEHHBIM
crnoco60oM YCTaHOBJEHHS BePOSITHOCTH cOObITHI. Kak Mbl BH]E-
JI, 9TOT METOJ He NPUMEHHM 151 HHAUBUAYANbHBIX COOLITHI H
BOOOIIE B CJy4asix, KOrJa 4HCJIO0 «HCIILITAHHNY HE MOXKET ObITh
pocraTouHo GosbuiuM. Kpome Toro, BhickazbiBaHue p (x) > 0
Moxer ObITb mpocto cneicrsueM M (sx), a nocrnejpdee MOXKeT
ObITb NPHHSATO TOJLKO IIOTOMY, YTO X HE BEJET K MPOTHBOPEYHIO,
YTO HeT TaKuX sy, 410 Yy —> ~ X, U T. II.

§ 17. OtpoweHus

Cpenu BLICKA3bIBAHUHA C JBYX H 60jiee MECTHBIMH TMpefuKa-
TAMH UMEIOTCH TaKue, KOTOphle HMERT crpoedue aRb u a™ | Rb
WK MOTYT ObITb NYTEM HEKOTOPHIX $13bIKOBHIX I1pe0oOpa30oBaHui
NnpuBeJeHbl K TakoMy Buiy. Hanpumep, «a Gonbiue by, «a He
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Gosbine b», «a B TpU pasa Taxkenee by u T. . Takue BHCKa3hi-
BaHH$ Ha3LIBAIOTCS BhLICKa3bIBaHHAMH 00 OTHOIIeHHsX, a To,
O 4eM B HHX TOBOPHTCS, Ha3blBaeTcsl OTHOLIEHHSMH (T. e. eCJIu
X €CTb BBICKasblBaHUe 00 OTHOLIEeHHH, TO IpeaMmer, o6o3Hagae-
Mbl{ TEDMHHOM SX, ecTb oOTHoweHnue). Hanpumep, tepMmHH
«Tor ¢akr, uto a Gosbine by 06o3Hayaer OTHOIICHMUE.

B cumBonax aRb u a | Rb 6ykBa R o603HauaeT Tun mpe-
AuKaTa OTHoleHusA (M, COOTBETCTBEHHO, OTHOILIEHHS), HO HE
caM [peAukar NOJHOCTBIO. TakK, B BelcKa3biBaHHHU «a GoJpiue by
CyOBeKThbl CyTh TEPMUHBI @ B b, TIpeuKaT 3alluIlueTcs BhIpaxke-
HUEM «NepBHi 1IpeaMeT GoJbiiie BTOPOTo», THI OTHOILeHH 51 0603-
HayaeT ¢JI0BO «Bousbiue». TepMmuu b MoxeT GuITh mapofi, TPOH-
KOH U T. 1. TepMHHOB. Hanpumep, B BbICKa3hIBaHHH «@ HAXO/IUT-
csi MeXAy b, ¢ H d» TepMHH, HAyILH#A BcJe] 32 OTHOLIEHHEM
«HAXOJHTCS MEXAY», ecTh Tpoiika TepmunoB (b, c, d).

Onepatop ? onpejesnsercd JJs BbiCKasuIBaHHHE 006 OTHOIIle-
HUAX CJAeAyIOIUM 06pa3oM:

(a? Rb)= Df-~ (aRb) \ ~ (a "] Rb).

Otnoulenue R siBasercs pedeKCUBHBIM, €CJIH H TOJNBKO eCH
HCTHHHO aRa, CUMMETPHYHBLIM, €c/id U TOJbKO eCJH HCTHHHO
(aRb) — (bRa), u TpaH3UTHBHHM, €CJIH U TOJNBKO €CJIH HCTHHHO

(aRb) A (bRc) — (aRc).

§ 18. Cpasuenue

OtHolleHus pas/iugaloTcs KaK OTHOLIEHUS! CpaBHeHHs (Ha-
Ipumep, «TaKeJgee») W OTHOIEHHS MopsAiKka (Hanpumep, «pac-
[I0JIOKeH npaBee»). B ciyuyae cpaBHenus y npeameToB Bhijie-
JNAI0TC KaKHe-TO IPHU3HaKU U BHACHAETCA HaJlhule WJH OT-
CYTCTBHE Y HUX KaKUX-TO IIpH3HAKOB (CXOACTBO M pasjuuue),
a TaKXe KOJIHYeCTBEHHOE CXOJCTBO WJIH pasjiiyde Mo KaKomy-
TO OJAHOMY HpPH3HAKY.

Hmeercss rpynnia BricKashlBaHUH cpaBHEHHS, B KOTOPHIX
rOBOPHTCA O IIPEBOCXOACTBE OJHUX I1peMeTOB Haj ApYyTHMHU II0
KakOMy-TO IIpH3HaKy. byaem ux u3obpaxaTh CUMBOJIAMH BHJA

a>> pb,

rje CUMBOJI > p yuTaercs Kak «IpeBOCXOAMT IO HPH3HAKY pv.
ITO — cXeMaTHyHoe uJaH o006oOmeHHoe H300paxKeHHe T'PYIIIb
BLICKA3bLIBAHHH, KOTOpHI@ JIHTEPAaTYpHO MOI'YT HMETb Camyio
pasiugHyi0 ¢GOpMy H 3HAK OTHOLIEHHS B KOTOPLIX HE BCerja
pacuJieHeH Ha > H p. Tak, B BLICKasHBAaHHAX «@ BHILE b» H
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«a TSKeNee by cloBA «BhIIE» K «TsixKesees CyTh YACTHBIE CIYYaH
3HAKOB OTHOILEHHS! «TIPEBOCXOJHT MO BLICOTE» H «MPEBOCXOAHUT
o Becys. BHyTpeHHee OTpUIlAHME U HeonpejaencHHas ¢opma
TaKHX BBICKa3HIBAHHH HMEIOT BHUJ

a | >pb u a?>pb.

Uepea OTHOILEHHE TPEBOCXOJACTBA ONPEAENSIOTCA OTHOIIE-
HHSl «TOXKJAECTBEHHO MO NMPH3HAKY» H «YCTYMaer M0 NMpH3HAKY».
byzeM ux 3anHceiBaTh CHUMBOJaMH = p U << p. 1aKOBHI, Ha-
npuMep, «a HMEET TAKYyIO XK€ BBHICOTY, KakK bs, «a@ pPaBeH [0 BeCy
b», «a Jerue by, «a Meubiue b» u T. 1. OupejlesieHHs 3THX OTHO-
HIEHUH MOXHO 3KCOJHIUTHO 3alUcaTh Tak:

(@= pb)=Df (a1 > pb) A\ (6" 1> pa)
(@ 1= pb)y=Df-(a>>pb): (b > pa)
(@< pb)y=Df-(b > pa)

(@ 1< pb)=Df-(b > pa): (a = pb),

I'/ie Oneparop: ecrb cCUIbHas JH3BIOHKIHS («OJHO H TOJBKO O HO
u3 AByX»). HeonpeneneHHOCTh onpeaensiercs no obmeMy mpa-
BHUJY.

Jloruueckue CBOMCTBA 3HAKAa OTHOLUEHHS > p ONPEfesIor-
¢St HMIJTHIUTHO CHcTeMmoH akcuoMm C¢, cpegy KOTOPHIX HMEIOTCS
Takue:

1.t 1> pa)

2.(@>pb)f—(b "] > pa)

3.(a" 1> pb) = > pa):(a = pb)
4.(a>> pb) \ (b> pe) [~ (a> pc)

5. (a>> pb) A\ (b = pc)}—(a > pc)

6. (a= pb) \ (6> pc)~(a>> pc)

7.(@ 1> pb) A\ (b1> pc) |~ (a ] > pe).

[TepBas akcHOMa 03HA4aeT, YTO OTHOLICHHE > p HepedJIeKCHB-
HO, BTOpPasi — YTO OHO HECHMMETPHYHO, U€TBeprasi —4YTO OHO
TpalsuTHBHO. 3HakK A = pB 3aech durypupyer Jumb Kak
coxpamenne giasa (A 7] > pB) A\ (B ] > pA), tak 4T0.0H
MOXKeT ObITh yCTpaHeH.

Ougenb BaXKHOE 3HAUCHHE HMeeT cieaylonee 06CTOATeIbCTRO,
CpaBHeHHe peIMEeTOB Bcerfia TPOU3BOAUTCS KaKHM-TO CIoco0oM
H OTHOCHTEJIBHO Yero-TO TPeThero, OTJHUYHOTO OT CPaBHHBaeMBIX
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npexmeroB. Hanpumep, utoObl ckasartb, 4To @ JBHKETCST Mef-
JieHee, yeM b (HJIM 4TO CKOPOCTh @ MEHbIlle CKOPOCTH b), HeoO-
XopuM nubo0 HEKOTOPBIH crioco0d cpaBHeHUsT BeJWYHH, JuU6O
crioco0 HAOMIONEHHS JABHAKYILUXCH MpeaMeToB,— Tpebyerca
TOT, KTO OCYHIECTBJISET CPAaBHEHHE U KAKHe-TO CPeACTBa JIf
groro. Tak yTo ycjaoBuMcsi OyKBY 3a 3HAKaMu >, = H << CUH-
TaTh HE TOJbKO 3HAKOM IIPH3HAKA IIPEIMETOB, HO U CIocoba
CpaBHEHHs, T. €. OyleM B crioco0 CpaBHEHHUS BKJIOYATb ITPU3-
HaKHM, N0 KOTOPHIM OCYLIECTBJISAETCS CpaBHEHue, H TO, KakK
IPOU3BOJUTCH CpaBHEHHE.

§ 19. OtHowenne mopsigka

OTHOLUEHHE TOPSAJKA PACCMOTPHM HECKOJILKO IoapoOHee,
TaK KaK OHO UT'paeT BecbMa GO/bIIYIO PoJib B TOCHENYIOIEM H3-
JIOKEHHUH.

BripaxkeHue «ynopAjoueHHOCTb (MIOPAJOK) ITPEAMETOB» MBI
NPpUHUMAEM 334 NEPBHYHO SICHOE, OTPAHUYUBAACH NPUMEPAMH H
NosICHeHUSIMH. B yacTHOCTH, pacnoJsoKeHue NMpesMEToB B IIPO-
CTPAHCTBE W TMOSBJEHHE WMJIH HCUE3HOBEHME HX BO BpPEMEHH
CYTh cJyuaH ynopsitouenHoctu. [{na ¢ukcupoBanus ee ynot-
peb/SIOTCS BBHIPAXKEHUS «NEPBBIH», «BTOPOH», ..., «BHIHIEY,
CHUZKE», «PAHBILE», «ONHOBPEMEHHO», «IIpaBee» H T. II.

llopsanok npemMeTroB a@ U b onpejensercs OTHOCHUTENbHO
TpeTbero npejaMera ¢, KoTopbli OyeM HA3KIBATb TOUKOH olpee-
JIEHHST M OTCUeTa TNopsajKa.

IIpu ycTaHOB/NEHHH MOPALKA MPEIMETOB BaKHBI HE TOJBKO
TOYKH ONpPEACHeHUS NOPHIKa, HO TAKKE U CIOCOOB HEKOTOPbIX
JeHcTBUA. MBI MoxeM, HallpuMep, OMNPe’eJUThb ITOPSA0K TOYEK
a ¥ b Ha OKPYKHOCTH OTHOCUTE/IbHO TpeTbhedl Touku ¢. Ho nops-
JIOK a 4 b TeM caMbIM e[le OCTaeTcs He 3aJaHHbIM: NoTpedyercs
elle ykasartb, OyleM Mbl ABHUCATbCS MO YacOBOHM CTPEJIKE HJIH
NpoTHB. B 3aBUCHUMOCTH OT HalpaBJECHUS JBUNKEHUS MBI IIOJY-
YUM pasHble pPe3yJbTaTbi: B OJAHOM CJy4ae OKaxKercsd, 4To a
OyJer janblie b OTHOCHTENbHO ¢, a B JpyroM — b pagavmie a.
B panpneiimeM Mbl OyjneM ynoTpelssiTb BHIPAKEHHE «cIIocol
orcuera (omnpeesieHus) nopAaka», noJjaras, 4ro crnocod orcyera
(onpegeneHusi) NopsaKa BKAIOYWAET TaKXKE€ U TOYKY OTCUETA
(onpeaenenus) mnopsapka.

BrickasbiBanus 0 ToM, 4TO @ HAXOJUTCS B OTHOIIEHUH NTOP i) -
Ka R K b oTHOcHTENIBHO clloco0a YyCTAaHOBJIEHUS Mopsiika o,
OyneM H300paxkaTh CHMBOJIOM

a(Ra)b.
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CoorBerctBento @ |(Ra) b u a? (Ra) b cyTb ero uyacThoe
OTpHuLIaH € U HeollpejaeneHHas dopma.

Bonpoc o 3aBHCHMOCTH MOP A/LKOBOTO OTHOHIEHH S MPEIMETOB
OT crnocoBa yCTaHOBJEHNS MNOP KA UMeeT pasjHuHble aclieKTHl.

Acnekt norugeckuit. Ilycts o u f§ cyThb pasauuHbBe CIOCO-
Obl ycraHosJeHusi nopsigka. Ilpu satom yenoBum us a (R'a) b
JIOTHYECKH He caeayer Kak a (R'P) b, Tak u ero orpuilaHue
~ (a (R'f) b). 3necp mpeanosaraercsa OJHO ¥ TO Ke BpeMs il.
Ecnu B ato Bpems nmeer mecto a (R'a) b u a (R*B) B, 10, u3-
OpaB BMeCTO d Jipyro# crnocod 3, Mbl TeM CAMBIM HE MOXKEM H3ME-
HUTh OTHomeHue a (R'a) b, T. e. cenarb BepHEIM ~ (a (R'0)b).
Ilpruem 310 — B CHJY IpaBUJA JOTHKH |— ~ (x /\ ~ X).

Acnekt smnupuyeckuil (uau ¢usnueckui). [ycrb a (R'a)b
Bo Bpemsi ' u a (R%B) b Bo Bpems 2. 3/1eCh BO3MOXKHO, 4TO
Mop IKOBOE OTHOIIEHWE @ U b BO Bpems % M3MEHUTCH TO Ka-
KUM-TO TIpUYMHAM CPaBHUTEJbHO C {' Tak, 4To OyJeT HeBepHO
a (R'a) b. B yactHOCTH, MPUYMHON 3TOTO MOXKET OHITH MpPHME-
Henue cnocoba P. Ho sto He obsAsaresbHO Bcerjya Tak: B £2
BO3MOXKHO OyneT ~ (a (R'a) b), xoTsi Mbl BoOOIE HE IpHUMe-
HeM (3. 3/ecb BO3MOXKEH TaKXKe cayuail, Korja lpumeHeHUe

MCcKioyaeT npumeHenue o. W rtorma B £2 Oyjper BepHO
a? (R'a) b u, caeposarenbHo, ~ (a (R'a) b), Ho OyneT HeBep-
HO @ | (R'a) b.

YcraHoBJieHe OTHOLIEHHH MOpAAKa JUIS HEKOTOPHIX Npej-
METOB IpoOJieMbl He npejacrasasieT. MX mopsjlok Kak-To JAaH,
¥ CIIOPOB HA 3TOT cueT HE BO3HWKaeT. asa Apyrux ke ciayyaes
MOPAJOK yCTaHABJUBAETCA MyTeM MpPUMEHEHUS K YKa3aHHBIM
BBILLIE CJAY4asgM TPaBUJ JOTHMKH, MaTeMaTHKH M ClelaJlbHbIX
npasu/, BEIPAOOTaHHHIX B TOH WJM WHOH 00/MacTU HayKH IpHU-
MEHUTEJbHO K OCOOEHHOCTSIM M3Y4YaeMbIX B Held IMpeJMeTOB
(HafnpuMep, Teopus OTHOCUTEIBLHOCTH B (pU3UKE).

Kak # B ciyyae co cpaBHEHHEM, yNOTPeO/IsIOTCS BHICKA3bI-
BaHUsA O MPEBOCXO/ICTBE OJIHUX MPEJAMETOB HaJ JPYTUMHU 110 MO-
PAJKY OTHOCHUTENBHO HEXOTOPOro crnocofa yCTaHOBJAEHHA IIO-
pSAJKA, a TaKxKe O TOXKJECTBE TPEJMETOB IO MOPSIJAKY ¥ O TOM,
YTO OAHU TIPEJMETH YCTYNAIOT JIP YTHM N0 OP AAKY (OMATh-TAKH
OTHOCHUTEJIbHO HEKOTOPOro cliocofa ycTaHOBJIEHUS HOPSAJKA)
Oyjem H3o0paxaTb CMMBOJAMU BHJ1A

a >ab, a<loab, a=ab.

AHaJOTMYHO — BHYTpEHHME MX OTPULIAHUS U HeompejpeIeH-
HElE (POPMBI:

a | >ab, a?>ab, a |<lab
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U T. A. OTyiHuHe OT cpaBHEHHS COCTOUT JIHIUL B TOM, 4TO BMecTO
MpH3HaKa p HMEeTCS B BHJY CNOCO0O yCTaHOBJEHHS MOPSJKA.

OrHomeHUSt == o, U << o ONPEAESIOTCS yepe3 > O TOYHO
TaK Ke, KaK B CJIy4ae C aHaJIOTHYHBIMH OTHOILEHHSIMH CpaBHe-
HHUS, 2 OTHOINEGHUE > o ONpeAeNnAeTcss HMNJIHIUTHO aKcHoMa-
Mu YIIf, cpeay KOTOpHX HMEIOTCSl aKCHOMEI, aHaJOTHYHBIE aK-
cHOMaMm cpaBHeHusi 1—7 past > p (¢ To# Jumb pa3sHuUllEH, 4TO
HMeeTCss B BUJly He mpH3HakK p, a cnmoco® ynopsiAouUBaHUS o).

3ameruM, 4TO pas/HueHHE > d M << o He Mpejpelnaer BO-
Ipoca O TOM, KaKOe€ H3 OTHOWEHHH Nap «janpie — OIHKE»,
BBIIIE — HUIKe», «[IpaBee — JieBee» U T. M. 6yJeT > o U Kakoe
Oyner << «. BaxkHo 3fech JIMIIb TO, YTO €CJIM OAHO paccMatTpH-
BaeTcs Kak > d, TO APyroe ecTh < d.

§ 20. OrHomenue «Mexpy»

[MpocrefiunA caydyall OTHOILEHHST «MEXKAY» OIpeEesieTcs
TaK: @ HAXOAuTCs MEXKAY b U ¢ OTHOCHUTENBHO &, €CJU U TOJbKO
ecan (a > ab) N\ (¢ > aa) uau (b > aa) )\ (@ > ac). B o6-
mmeM Buje (17151 /o00ro qucsa MpeAMeToB) 9TO OTHOILEHHE Olpe-
AeJsieTCs TaK: a Haxogurcsi Mexnay bl, ..., b* OTHOCHTENBHO

crioco0OB YCTAaHOBJEHHS TOpsiAka al, ..., o™, eclH H TOJbKO
ecau s Jmoboi napw b4 u b* us b, ..., b" HaBigercs Takod o
uz at, . . ., o™ uro (@ > alb?) A\ (b* > a/a) unu (b° > ala) /\
N (@ > aib¥).

s ckonnenufi (4 3HOK) NPEMETOB HMEET CHJY CIeNyIoLee
MoJIOXKEHHE: CKONJIeHHe (9HKa) npeaMeroB A HaXoaUTCsi MEXRY

bi, ..., b® oTHOCHTENBHO &l, ..., o™, ecJH H TOJBKO €CHIH
KaxAnlil npegMer, BXoAsiui B A, Haxoaurcs Mexgny b, ..., b?
OTHOCHUTENbLHO ol ...., o™,

§ 21. CymecTBoBaHKe OTHOUICHKI

Bornpoc 0 cymecTBoBaHMH OTHOMIEHUH 3acayKuBaeT 0cobo-
ro BHHMaHH S, H0O K HEMY CBOJAUTCS BOIIPOC O CYIIECTBOBaHHH
POCTPaHCTBA U BpEMEHH.

Hsist oTHOIIEHUHA UMEIOT CHIY oOLLMe MOJIOKEHHS O CYIIECT-
BOBaHuH cOcTOstHHA sx. OnHaKo ocOGEHHOCTH 3THX COCTOSTMHM
npu 3ToM He yuuThiBaiorcsi. Ilostomy Heo6xopumo 3pech cje-
JaTh HEKOTOpHLIE JONOJIHUTE/NbHEIE Pa3bsiCHEHHS.

Tepmun s (aRb) aABAsieTCSE HHAHBHAYAJbHBIM, KaK OYEBHIHO
U3 CKa3aHHOro Bhillie, €CJIM U TOJBKO ec/M @ U b CyTh HHJUBH-
Ayanbueie TepMuHbl. Ecau s (aRb) ects MHAUBUAYANBHEH Tep-
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MHH, TO pEUKAaT CYLLECTBOBAHUSA VI HEO HMeeT TAKOH CMBICII:
oTHomenue s (aRb) cyuecTsyer, €U U TOJMbKO €CJU CYIIECT-
BYeT a, CyIIECTBYeT b U pe3yJbTaT HEKOTOpPHIX ollepaluii ¢ a u
b (CpaBHeHHUS a ¥ b WJIKM YCTAHOBJIEHHS HX MOPSJIKA) €T HMeH-
Ho R. Ins cOowux tepMuHoB s (aRb) npobaema cCyliecTBoBa-
HUS CBONHUTCH K NpolbseMe AJasi HHAUBUAYAJbHBIX TEPMHHOB IO
paccCMOTpeHHEIM BHIIE TIpaBUJAM AJst JOObIX OOUMX TepMHu-
HOB.

3 onpeneseHus CylIecTBOBAHMA OTHoWEeHUSA aRb chepyer:
€CJIM CYLECTBYET 3TO OTHOIIEHHE, TO CYLIEeCTBYIOT oba npejMera
a U b; U ecqiM He CyIIECTBYeT o Kpafned mepe ofuH u3 a u b,
TO HE CYLIECTBYET H HX OTHOILUEHHE.

§ 22. OrHowreHHe 4McesN H BEJUUHH

Hucna cyrb aberpakTheie npeaMeTsl. J{1s HUX NpefdKaThl
>, << U == CyTb NPEAHUKATHI NOPAJKA, a4 HE CpaBHEHHA. YKa3a-
HUE Ha crocol yCTAaHOBJIEHHUS NOPHAJKA OMYCKAeTCA, NOCKONbKY
npeAnoaaraercs euHas U oOlelnpuHgTas CUCTEMa COTJIAINeHU
Ha 3ToT cueT. Hanpumep, 2 > 1 eCTb BhICKa3hHBAHUE «2 NpEBOC-
XOJUT O MOPHJAKY 1 OTHOCHTEJNBHO NMPUHATOH CHCTEMBI YIIOpS-
JIOUUBAHUSE YHUCEJD.

Ecau yucna ¢urypupyioT B BBHICKa3bIBAaHHAX, TO OHH CYTh
TepMUHBl a0CTPAKTHBIX MNpeameroB. Jlist HUX HUMEeT CHay npa-
BUJIO

f—(a = b)—(a=D)
HIU, B Jpyrof ¢gopme,
(@=b)— |~ (a<=b).

Hanpumep, u3 BrickassBanus 2 + 2 = 4 («Yucaa 2 4+ 2 u 4
TOKJIECTBEHHBL 10 NMOPSAKY») caenyer 2 - 2 = 4 («TepMunni
2 -+ 2 1 4 TOXKAECTBEHHBI NO 3HAYCHHUIO); U HA0OOPOT.

IIyers [ ecTh KpaTkas 3amuchb CJAOBA «BEJNIMYMHAY, a la —
BLIPAXKEHUS «BeJUYMHa a». BpICKaswBanus BHJA [a = X Tox-
JIECTBEHHEBI 110 CMBIC/TY ¢ MMeeT BeJHYHHY, PaBHYIO x». Bricka-
suiBanus la > Ib, la << lb, la = Ib cyTb NoOpANKOBBIE BEICKA-
3bIBAHUSI, KAK H BHICKA3LIBAHUSI 00 OTHOHMICHUSX YHCEJ TAKOrO
Ke poaa. Ho oHHU TOXKAECTBEHHBI 10 CMBIC/]Y BHICKA3HIBAHUAM
cpaBuenusi a > lb,a < 1b, a = [b («a npeBocxoauT b 1o Be-
JIUYyHuHe» U T. 1.). HakoHel, i/ BeJIUYUH UMEET CUJY TIPaBHIIO

(la = 1b) > (la<> ib)
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HWJIH B JIpyro# gopme
(la = Ib)}—(la=1b)

(uMTaeTCA TaK: €CaAH @ U b TOXJAECTBEHHBI IO MOPSAKY, TO
TepMHHB! [a U [b TOXKAECTBEHHBHI MO 3HAYEHHIO; H HA0OOPOT).

Ilpusepennple mpaBuaa BAXKHO 3HATH MPH IMOCTPOEHHH (M
aHaJIM3€e) ornpefesieHHd TEPMHHOB BeJMUHHBL H uyhcea. Onpeje-
JeHUst BUAA |- (x = y), Tie X CYTb Onpefie/IsieMble BHIPaXKEHH T,
CYyTb HEABHBIE S5KBHUBAJEHTHl SIBHBIX omnpepencHuit x = Df-y.
Hanpumep, uuciao 2 no onpeAeneHuo Takoso, yto 2 = 1 4 1;
B fIBHOM ¢hopMe 3TO ompejencHue ecrb onpenenenne 2 = Df-
{14+ 1), tne 2 u 14 1cyrs TepmuHs! Teopud yucena. s
yUCeJ W BEJIHYHH OTPUINAHHS | U ~ COBIAJAIOT.

§ 23. Ynopsagouensnslii psax

CKkomnJieHHe HHAUBUJOB TAKOE, 4TO AJs JI0o0oR napel @ U b
M3 HHX @ > ab uau b > oa, OyAeM HA3BIBATE YNOPSAJOYEHHBIM
OTHOCHUTEJIBHO O psagoM. VIHAMBUIK, BXOASIME B JAHHBIA YIIO-
pAJOUEHHBIH pAf, CyTh ero anemeHtol. K3 ompepenenusi oue-
BHJIHO: ecd a = ob, To @ ¥ b He MOT'YT ObITb 3JIEMEHTAMH OJHO-
ro psaa. Ouu Moryt OBbITh JIMHIb 3JEMEHTAMH PAa3JHUHBIX PSJIOB.
Ha puc. 1 uzob6paxeHnl

z > {alla?|ad a“laf’ abla’|ab

L J L J

v v
C B

Puc, 1

TpH YNOpSAJOUEHHHX psaa A, B u C. Bce oHH ynopsaoueHsl
OTHOCHTEIBHO HHJMBHJA X, & CTPEIKA YKA3HBAET HAIPABJCHHUE
BEIOOpPA MHAMBHAOB H BO3pacTaHHe HX nopsaka. Ha puc. 2
u300paxkeHnl yrnopsaaoueunne psaas D, E u F,

X

e bﬁb:\-“:
o]
[T,

Puc, 2
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3JIeMEHTHl KOTOPbIX YIOpSJ0ueHbl OTHOCUTENbHO X, HO CNocol
YCTAHOBJIEHH S TIOPAJKA HECKOMbKO HHOH: onpejensiercs nopo-
pPOTOM X, TIpUYEM H30THYTas CTPeJKa I0KA3LIBAET BO3PACTAHHE
nopsAjKa HHAUBHJIOB.

DNeMeHTHl @ U b psjia A, ynopsiioueRHOro OTHOCUTENBHO &,
OyneM HasblBaTb COCEJHHMH, €CJH H TOJbKO €CJAU HHU OJHUH
sieMeHT A He HaxofuTcsi MeXAy a U b oTHocutenbHO o. Tak,
Ha puc. 1 cocenuumu siBasiotca at ua®, a®ua®, atuad® u . 1

OmnpejeicHHe COCEIHHX 3JIEMEHTOB PSAJIa MOXKHO 3arucarth
TAKXKe CyefylonuM o0pasoM: @ U b CyTb cocejHHe 3JeMeHTH 4,
€CJIH M TOJIbKO eCJiH

ClHg(ese)NbeH N HNG>a) N\
(¢ >aa)) V ((a > ac) A\ (¢ > ab)))),

rje @, b 4 ¢ cyTb HHIUBHJIHBIE [TEPEMEHHBIE. ITO OllpeJieieHHe
eCcTb ONpeJieIeHHe aKTyalbHO COCEJHHX 3J/IeMEHTOB psja. Ecau
B HeM 3aMeHuTh H Ha M, To MoJsiyyuM ofpejiesieHue noTeH Hallb-
HO COCEJIHHX 3JeMeHTOB pfAja. B nanbnemeM Mbl orpanugumes
dopmympoBKkamMu olipenesneHudt ¢ ¥, MNonarast, 4yro YHTaATENb
CaM CMOXKET cJiejiaTh JONOJHEHUE «AKTyaJlbHOE» U IOCTPOHUTh
COOTBETCTBYIOHIEE omnpenenenne ¢ M.

Eciau a u b cyTb coceiHue 3MIEMEHTHI PSIia OTHOCHTEJBHO O,
OyneM 3TO 3aluChiBaTh CHMBOJIAMH BHJIA

a | ab.

Ha puc. 1 ornomenue psaga B u A o603HauaeTcst BHIpaKe-
HHUEM «OTpPE30K pfAna». 31eck B ecTb oTpe3ok psiga A. AHano-
ruyHo psajael E u D na puc. 2 cytb orpe3ku psina F. B obuem
BHJIE TEDMHH «OTPE30K pfAJa» olpeAessieTcs TakuM o0pasoM.
ITyctb @ u b — anemenTH paja A. [1ycrb B ectb cKonyienue HH-
JUBHJIOB TaKOe, YTO BCEe HHAMBHJABI B HE ycTynaior Mo NMopAAKy
@ OTHOCHUTEJIBHO 0. HJIH HE MPEBOCXOAAT 10 MopAAKy b oTHOCH-
TEJBHO ¢ (HJaH U TO U Apyroe). Eciu B — A4, 1o B ectb oTpesok
psna A.

3 ssemeHTOB psajga A Moryt OHTb BHIOpaHH TAKHE 3J1¢MEH-
ThlI, KOTOpBIE 00pa3yloT HoBH paAx B. Tak, anements al, @, a°
ua’ paja A na puc. 1 o6pasyior psaa. Ho takoit psaj Henbsst
HasBaTb orpeskoM A. ITo -— OTHOLIEHHE PSAJOB YKe HHOro
poza.

Psin ecTh CKOIJIEHHE MHAMBHOB, H BONPOC O €r0 CYHIECTBO-
BAHMHM PEIAeTcss B 3aBHCHMOCTH OT TOTO, KaK 3TO CKOIJIEHHE
onpeaesneno. Hanpumep, psiji U3 MHAHBUNIOB ¢, b H ¢, yYIIOPAIO-
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YEHHBIX TaK, Y4TO @ > ab u b > oc, CyLIEeCTBYeT, €CJIU U TOJNbKO
€CJIM CYIECTBYIOT BCE TPH HHAWBHAA 4, b U ¢ U NpH ITOM OHH
yIOpsiZIOUEHB HMEHHO TaK, KaK yKasaHo Bpine. Ho nycTs pan
A onpepeneH Tak: €ClH a > ab, oac=Aube A. asa cy-
IECTBOBAHUS TaKoro psja Heofixommo U JIOCTaTOYHO, YTOOHI
CYLIECTBOBaJIa O KpaiHel Mepe OfiHa Mapa UHJAUBUAOB a H b
TaKas, 4To a@ > ob.

§ 24. ConpukoCHOBeHME

bynem rooputb, YTO UHAMBHAB @ H b colpukacaworcs (He
CONPHKACAIOTCS) OTHOCHTEIbHO O M KJjacca HHAMBHJOB A, eciu
U TOJIbKO €cJid @ > ab uju b > o2, ¥ NP4 3TOM HHKAKOH HHJH-
BHJ| KJacca A HEBO3MOXKHO NOMECTHTb MEXKAY a U b OTHOCHTE/b-
HO o. Ha puc. | unpuBuan a' u @ conpukacalTcs OTHOCH-
TEJIbHO O, a HHAUBHJL @® U a* He CONpHUKAcalTCs, NOCKOJAbKY
MEXIY HUMH MOXKHO NOMECTHTH HEKOTOpPHIH WHAUBUA b.

KoneuHo, BonipoCc 0 ToM, MOXKHO WJH HeT B TOM WJIH HHOM
KOHKPETHOM cJ1y4yae IOMECTUTb MEXAY @ U b KaKoH-To HHJAUBUJ
C, pemaercsi B 3aBUCHMOCTH OT HEKOTOPOH YCJOBHOCTH, JOrO-
BOpEHHOCTH, NPAKTHYECKUX BO3MOXKHOCTEH M T. . Hanpumep,
Ha puc. 3 u3obpaXkeHH JBa HHAMBHAA @ U b,

Puc. 3

KOTOphle MOI'YT CUYHUTATbCS COINPUKACAIOMMMHUCA, HNOCKOJBKY
Yy HUX €CTb TOYKA CONPHUKOCHOBEHHS R, U MOTYT CUMTATbCH He-
CONpPUKACAIOUMUCS, MOCKOJAbKY BO3MOXKHO HOMECTHTb HHJU-
BUJ| ¢ TaK, KaK NoKa3aHo Ha pucyHke. Ho oH B KaxoM ciydae
NPAKTHYECKH peIaercs, H 9TOro A0CTaTOUHO, YTOOH oNpaBJaTh
AanHoe omnpepenenue. {ns onpepeneHus 6e3pasjuuHO, MOKHO
WJIM HET peaju30BaTh TY MJIM HHVYIO onepainuio, ubo onpejene-
HUE HMEET 1IeyIbl0 YCTAHOBUTb 3HAYEEHE TEPMHHOB, a He Ipa-
BUJIO BEISICHEHH S 3HAYEHUH UCTUHHOCTH BBICKA3bIBAHUH B 3THMH
TepMHHAMH.

Ccbinku Ha knace A OyJleM omyckaTb, mpeanosarasi, uro
B KaXKJIOM cylydae HMEeTCst B BUJAY KaKoH-TO HJIH y000H KJiace
HHUBH/IOB. BrickasbiBaHHe «a colpHKacaercst ¢ b OTHOCHTEb-
HO o» OyJeM Jyisi KPaTKQCTH 3allUCHIBATb CHMBOJIOM

a || ab.
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[Ipunsitoe onpenenenre MOXKHO 3amycaTh Tak:

1. (a | ab) — - (@ >ab) \/ (62> aa)) A (TIM 1) ((a>al)
AU >0b) V(b >al) A (I >aa))

2. (@ 11 ab) ~{ |~ ((a > ab) \/ (b > aa)) /\
(MI)((a>al) AU >ab)) /(0> al) N\ (I > aa))

3. (a? ) ab) -}~ ~(a || ab) \'~(a ] || ad).

Eciu e BBOAUTCS omepaTop M, TO B NpHBEJEHHBIX olnpese-
JeHusx caeayer sametutb M Ha H. [Ipu saTrom TepMuH / MOXKHO
3aMEHHUTDb Ha HHAMBUAHYIO IepeMEHHYIO.

B paccmarpuBaeMoMm ciiydae pasjid4eHHE OTPHUAHUA | H ~
HCKJIIOUHTENbHO BaxkHo: a | || ab o3nauaer «a 4 b He conpHKa-
CAIOTCSt OTHOCHTE/BHO a», a ~ (a || ab) o3nauaer «Henbas cka-
3aTh (NpUHATDH), 4yT0 a | ab» (370 MOxKeT ObITH He TOJBKO
a ||l b, Ho u @ = ab, a? >ab u 1. n.).

13 onpenenenus chaenyer:

(a = ab) |- ~(a || ab)

~(a |l ab) -} ~(a>ab) \ ~ (0 >caa)\/
~ (1M ) (((@> ) \ (I > ab)) V/ (b > al) N\ (1 > ca))
(@l ab)—(a | ab).

§ 25. HenpepriBHOCTL M MpepbIBHOCTD IMIUPHUUECKOrO
paja

Psan saBnseTcs sMOAPHUCCKHM, €CJIH U TOIbKO €Cyii oH ofpa-
30BaH SMIUPHUUECKHMH HHAWUBHJAMH. Psapn sBasiercs aGeTpakr-
HBIM, €CJTH H TOJ/IBKO €C/i OH 06pa3oBaH abCTpaKTHRIMU HHJUBH-
JaMH.,

Onnu u Te XKe NPEAUKATEl MOTYT ONpeAensitbCcs PasiHYHO
Asisi aGCTPAKTHLIX U SMITMPHYECKHX pPSoB. B yacTHocTH, 3TO
HMEET MECTO /1 IIPEAHKATOB IIPEPHIBHOCTH H HENPEPHIBHOCTH.

Pan A GyneMm Ha3kIBaTh HeNpepPHIBHBIM (CIJIOUIHEIM) OTHOCH-
TEJbHO O, €CJIH U TOJBKO €CJIH BCE €r0 COCe/IHHe 3JIEMEHTH I0-
MapHO CONMPHUKACAIOTCST OTHOCHTENBHO C. Jlpyrumu cjoBaMmu,
psan A HenpepHBEH OTHOCHTENBHO O, €CJIH H TOMbKO €CJHU

(Va) (Vo) ((a= 4) A\ (b A) \ (a| ab) — (a| ab)),

rie a U b cyTb uBAUBUHLIE nepeMenHble. Paxg A 6ynem Hasw-
BaTh NPEPHIBHBIM (IOPUCTHIM) OTHOCHTENBHO O, €CJ¥ H TOJBKO
ecJId Mo KpalHeH Mepe s OfHOH Naphl COCEAHHX 3/1E€MEHTOB
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éro BEpHO, 4TO OHH HE COIfpHKACAIOTCA OTHOCHTENbHO o. [lpyri-

MH C/IOBaMH, pAJ IIpepbiIBCH OTHOCHTE/NbHO &, €CJIH H TOJBKO
ECJIn

(Ha)(HD)((a=4) N\ (b= A) A (alab) )\ ~ (dfobd)).

Tak, paast B u C Ha puc. 1 HenpepwBHbl, a psin D u pan E
HA pHUC. 2 MpephLIBHHI.

§ 26. Hauaso u KoHen paza

Pan A uveer HAYAJNBHBIA 3JIEMEHT OTHOCHTEJBHO O, €CJAH H
TOJIBKO €CJIH HAHJIeTCA TAKOU /IEeMEHT 3TOTO psijia a, 4To Jio0of
APYro# 371eMeHT 3TOTO PsJia NPEBOCXOJUT €0 MO MOPSIAKY OTHO-
cuTenbHo o. Ecau a ¥ b cyTh HHJIUBHJIHBIE TEpEMEHHBIE, TO OIl-
peflesifionias yacTb 3TOTO OIPEJENCHHS 3alyIleTcs TakK:

(Ha) (Vo) (e AN\ (0= A) N\~ (as2b)— (0> aa))).

DNeMeHT a ecThb HAYa/IbHBIM HJIH NEPBBIH MO MOPAAKY 3JIEMEHT
psna A.

Psan A uMeeT KOHEUHBIH 3/IEMEHT OTHOCHUTEJBLHO O, €CJU H
TOJILKO €CJ/IH

(Ha)(VO) (e A) A\ (b= A) \ ~(a=b)— (a>ab))).

(T. €. ec1H HaHJETCsi TAKOU 3JIEMEHT €ro a, KOTOphiil peBoCX0-
JHUT BCE OCTa/bHBE NO MOPAAKY OTHOCHTEJBHO 0). DNEeMEeHT a
€CTb KOHEUHBIH HJIH TIOCHAEAHHH 3/IeMeHT psija A OTHOCHTENb-
HO d.

Psin A ne uMeer HAYAJBHOIO 3JIEMEHTA OTHOCHTEJBHO d,
€CJIH M TOJBLKO €CJH

(Va)(Ub)((a=A)— (b= A) N\ (b << aa)).

Pan A He uMeeT KOHEUHOTO 3JIEMEHTA OTHOCHTEJIbHO O, €CJH H
TOJIbKO €CJIH

(Va)(@O)((as A)— b= A) N (a < ab)),

Psx moxKer ObiTh ONpefiesieH TaK, UYTO IIPH 9TOM YKa3bIBaeT-
Csl, KAKOM 3JIEMEHT SBJISIeTCS HauyaJbHBIM, KAKOH SIBJASETCA KO-
HeqHBIM HWJIM H TO M Apyroe. Tak, Ha puc. 1 uHauBUA al ecTb
Haualo pafa A, a ueauBHA o — KoHel; uuauBHA b® ecTb Ha-
yaso psaga E ma puc. 2, a unauBul b° — xkonen psaga D. Ho
pSiibl MOT'YT OBITh ONpefiesieHbl TaK, YTO HE YKa3bBACTCA, KAKHE
UMEHHO WX 3JIEMEHTHl CYTh KOHEYHBIE H Haya/bHBE. Tak, Ha
puc. 2 ans psaaa E He ykazaHo, KakoH 3/IEMEHT SIBJAACTCSH KO-
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HEYHBIM, a JJs pajga D — kakoH HayajabHBIM. B qanux cayua-
X TAKOro pojia MpoJesbBaeTcsl KakKoe-To0 HCC/AEoBaHue, B pe-
3yJbTATE€ KOTOPOTO YCTAHABJMBAETCSH HauaJbHBIH HJH KOHEY-
HBIX 3JeMeHT psaa (i ¥ 10 U Apyroe). B apyrux xe cay-
qyasax BEIACHSIETCS HJIH JIOTI yCKAeTCS HEBO3MOXKHOCTh CAENATh 3TO
WM BOOOLIE JIONYCKAeTCss OTCYTCTBHE HAyaJbHOIO HJIU KOHEY-
HOIo 3j1eMeHTa psja (MU TOro H JIPyroro).

Bo3MoXKHO Tak, 4To HauHMHasA C HEKOTOPOIO MOMEHTA I1op fi-
JIOK UHJUBHJIOB psifa A OTHOCUTENBHO ¢ YCTAHOBHTb HEBO3-
MOXKHO. IDTO — cjayuyail ¢ HeonpejeneHHocrblo. Eciau x ecth
yTBepKIeHHe «Pajg A uMeeT HaualbHBIR (KOHEUHBIA) 3/€MEHTY,
a y — yreepxaeHue «Pag A He HMeeT HauaILHOTO (KOHEYHOTIO)
9JleMeHTa», TO paccMaTpUBAEMBIH CJAy4Yal 3anuileTcs Kak
~ x /\ ~ y. [IpakTuuecku e 3Jiech JONyCTHMA Ta HJIH HHaAA
JIOTOBOPEHHOCTb. B uacTHocTH, NMOcHEAHHA ajeMeHT psaaa A,
JUIst KOTOPOTO MOXKHO YCTAHOBUTH MOPSIOK OTHOCHTEJBHO ¢,
[IpaBOMEP HO NIPHUHATH 3a NIEPBLIM WM NOCJASAHUH JIEMEHT psija.

Ecnu ke fonyckaercsi, 4To psiji He UHMeeT HayaJbHOTO HJIH
HE UMEeT KOHEYHOro 3J€MEHTa, a U3 & HE FCHO, HACTYNUT HJH
HET TAKOH MOMEHT, KOTJa MOPAJOK HHAUBUJOB OTHOCUTEJIHHO
0. YCTAHOBHTb CTAHOBHTCS VY2K€ HEBO3MOXKHO, TO CO3/aercs
BUIUMOCTb PSiJIOB, HE UMEIOWIMX HAyaJbHOI'0 HJIM KOHEYHOIO
3J€MEeHTOB (MJH JAaxKe Toro u jpyroro). OjgHaKo 310 JHUIIL HA
ypoBHE JONVIIEHUN UMeeT CMBICI. YTo Kacaercs yTBepIKIeHUH
THNa «Psajg A He UMeeT HayaJbHOro sneMeHTa», «<Psia A He ume-
€T KOHEYHOro 3JieMeHTa» U T. I1., TO OHU He MOTYyT OBITH IpoBe-
PeHbl SMIHPHYECKH B CAy4asiX, O KOTOPBIX HJAET peuyb, B CHIY
HEBO3MOXKHOCTH TnepebpaTh OeCKOHEUHBIH pAJ NPEAMETOB H
YCTAaHOBHTH JJIs1 HHX OTHOHIEHHE MOpsjAKa. TakK 4YTo ecjaHu u3
olnpeJle/IeHUs psfa WM U3 cllocoba NMocTpoeHus €ro obosHaye-
HUS HEJb3s BHIBECTH HAJMUHE HAYa/bHOTO HJIH KOHEYHOTO 3Je-
MEHTA4, a SMIHUPUUYECKH COOTBETCTBYVIOLIUE YTBEPIKACHUS HEJIb3 5
IIPOBEPHUTH, TO OAMHAKOBO IIPABOMEPHHB! KAaK JONYIIEHUS OTCYT-
CTBUSl HAYaJbHOTO WJIH KOHEYHOTO 3JEeMeHTa, TaK U Jolylle-
HUST MX HaJWYHsA WM BO3MOXKHOCTH. IIpH 3TOM TOJIBKO HAAO
IOMHUTE, YTO TO — JIHWb JONVIIEHUs:, a He Beccriop Hble UCTH-
HBL.

HeBo3MoKHOCTh YCTAaHOBUTb HauaJbHbIA (KOHEUHBIR) 3Jie-
MEHT psjfla H OTCYTCTBHE TAKOBBIX HE BCerjia COBNAJAIT. JTO
3aBUCHT OT onpeJiesieHus pAja.

Koneunrlit 3/1eMeHT OJIHOTO Psifia He BCEerjla ecTh HavaJbHBIH
3JIEMEHT JPYroro, a HadaJbHBIK OJJHOTO — HE BCErjla €CThb KO-
Heunbldl Apyroro. Tak, psag A Moxer OHTb TAKHM OTHOCHTEJIb-
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HO o, YTO HAYHHAA C HEKOTOPOrO MOMEHTA YCTAHOBUTh MOPANOK
HHAWBHJIOB OTHOCHUTEJbHO ¢ CTAHOBHTCS HEBO3MOXKHLIM, TaK
YTO HY O KAKOM Ha4aJbHOM HJIH KOHEYHOM 3JjieMeHTe HOBOTO
pALa OTHOCHUTEJBHO o TOBOPHTh Henb3s. UTo Kacaercs pajga B
OTHOCHTEJILHO Apyroro crnocoba ynopamouuBanus f, To U3 yT-
BepKJAEHUA O CYLIeCTBOBAHHH HAYa/JbHOIO UJH KOHEYHOI'o 3Jie-
MeHTa pafa A He cjefyeT YTBepiKIeHHE O CYIeCTBOBAHHH KO-
HEeYHOTO HJIH HauaJIbHOTrO 3J/ieMeHTa psiga B. Tak uto yTBepxie-
HHEe O TOM, YTO KOHeUHBIH (HauasbHBLIA) 3JIeMeHT OZHOIO pAAa
ecTh HavyaJIbHBIM (KOHEYHBIH) 3JIeMeHT Apyroro, jinbo GeccMuic-
JIeHHO, NHOO0 HEBepHO.

Ecnu pax He uMeeT HauanbHOr'O 371eMeHTa, U3 3TOr0 He cJle-

AYET, UTO HE CYymECTBYET 3TOT pAN H HE CYIIECTBYIOT €ro 3Je-
MEHTHI.

§ 27. HuTepran

JJ19 BeipaKeHHH «HHTEePBaJ/» H «KHHTEPBAJ MEXAY a U by He
BO3MOKHO NOCTPOUTD OIIpeAesIeHHS N0 NpHHINNY ¢HTepBaJIOM
(uHTepBaJIOM MeXAy a U b) HasnBaercd...». 3JeCb BO3MOXHEI
JIMIIb ONpPEJEeNIeHHs CJIOXKHEBIX BbIpaxkeHH#l, KOTOpHe CofepiKar
CJIOBO «MHTEPBAJ» H BLICKA3LIBAHHA C 3THM CJI0BOM. Hanpumep,
BHIpaxkeHue «BenHunna vHTepBasia MexXay a U b paBHA JecATH
c» eCTh 3aMeHa (IO onpeleneHH10) BHIpaxKeHUs «Mexny a u b
MOKHO NOMECTHTh ZECATh NPEAMETOB KJjacca ¢ Tak, 4TO Hpes-
MeThl a, b ¥ ¢ o0pa3yior HenmpephIBHBIH pAL»; BHIpAaXKeHHE «a
_TMpOH30LJIO B HHTEpBaJse MeXAy b 4 ¢» ecTb 3aMeHa sl BrIpa-
XKeHHUS «a NMPOH30LLIO MeXAY b U ¢» (3EeCh CJIOBO «MHTEPBA»
BOOOINE SABJISETCA H3JIHIIHUM).

Bripaxkenne «HHTEpBa/» YMECTHO HCIIOJIL30BATh JIHIb 1M
caygaeB, KOrga IpeaMmeTol CYyTh 3JIeMEHTHl YIIOp AJ0YeHHOTro
paga. Tounee roBopsi, CJIOBO «HHTEpPBaJ» €CTh JIHIIb YacTb
BhipaxkeHHd «HIHTEepBaN MeXAy a H b OTHOCHTENBLHO a», KOTOpOe
YMeCTHO HCKJIOUHTEJbHO &S CJyuaeB, KOTAa HMEET MecCTO
a > ab. BbyneM 310 BEIpazkeHHe JJ1s1 KPaTKOCTH H HATJIALHOCTH
3aMMCLIBATh CHMBOJIOM BHAA

{a, b, a}.

IIpenMetnl @ ¥ b 6yzeM HaswiBatTh rpaHHilaMH HHTepBana. Bripa-
xken"e {a, b, a} ectb TepMuH-CyObexkT. IlpuueM TepMUHBI
{a, b, a} u {b, a, a} He Bcerxa TOXIECTBEHHH IO 3HAYEHHIO;
aHAJOTHYHO JJifl TepMHHOB {a, b, a} u {a, b, f}, ecin a H
P pasaugHb,
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§ 28. MpotsxénHocTs

VurepBanbl XapakTepH3YIOTCH BeJIMUHHOH HJIM NPOTANKEH-
Hocteio. Boipaxenus Bupa «IlporsxkenHocts {a, b, al»
OyneM 3anuchbiBaTh CHMBOJIAMH BHJIA

l{ar b’ G‘} *

Tie [ eCThb NPOCTO CJIOB «NPOTAKEHHOCTDY.

IIpoTsizKeHHOCTb HHTEPBANa MEXAY IMIHPHUECKUMHU NIpeaMe-
TaMH Ol pefesnseTcss BO3MOXKHOCTBIO HJIH HEBO3MOXKHOCTBIO T10-
MECTUTDb MEXJY HUMH KaKHe-TO NPeIMeThl U YHCJAOM MTOCAeTHUX,
a TakXe NyTeM CpaBHEHHUS C APYrUM HHTepBaJoM. 3hechb Cilo-
co0 HaxoXIeHHA BeJHYHHB HHTEPBaja ecTb OLHOBPEMEHHO
cmoco® onpeneneHud BHIPaXKEHHs, B KOTOPOM T'OBOPHUTCA 0O
3TOH BeJHUHUHE,— THNUYHHIM NpUMED [N «ONepaldOHHBIX»
onpenenennit. Tak, B Bolpaxenud «HMurepsas Mexny a u b pa-
BeH JIeCATH C» YKa3aHa BeJHUHHA HHTEpBaJa — «IecATb C»,
a B BHIpaxeHHH, UYepe3 KOTOpoe OHO ompejensierc («Mexny a
H b MOXHO MOMECTUTb...»), YKa3aH HEKOTOpHIA criocol usmepe-
HUS1 BeJUYHHBI HHTEpBaJa.

CpasHenue uHTEpBaNOB {a, b, a} u {c, d, B} npexnonara-
eT TaKoe HX CONOCTaBJIeHHE, YTOOR MOXHO OBIIO IIPeACTaBHTH
a, b, c 1 d ynopsajnoueHHEIMH OTHOCHTENBHO o HJH P Tak, 4TO-
M6o @ = ac (nn a = fc), mbo b = ad (wmm b = fd), Ho
qTOOBI IPH 3TOM HHTEPBAJIH HE H3MEHSJINCh 10 BeJIMUHHE, T. €.
IPeLCTaBATH KAK HAJIOKEHHe OLHOI'O H3 HHX HA Apyro#, coBMe-
I0ast OTHHU U3] HX 3J/IEMEHTOB. Y CJIOBUMCSH HaK/aaabBaTth {¢, d, B}
Ha {a, b, o} Tak, uto {c,d, P} paBeH N0 NpPOTAKEHHOCTH
{c, d, a}.

Bo3MOXHBI Takue UMIJIHIUTHEE ONpefeNieH!s] BbiPaXKeHHH,
CPABHHBAIOMIUX HHTEPBAJILL:

(I{a,b,a} = l{c,d, a}) -} ((a = ac) «> (b = ad))
(({a,b,a}>l{c,d, a}) | ((a = ac)— (b > ad)) /\
(b = ad) — (¢ > aa))

(l{a,b,c}1l{c,d,a}) | ({c,d,a} >1{a,b, a}).

WurepBann {a, b, &} u {a, b, p} He 00g3aTeJIbHO paBHHI,
ecid pasiuydel o U . AHasoruuHo He 00s3aTesIbHO paBHH
{a, b, a} u {b, a, a}.

Jlsas 0003HaueHH ST NPOTAKEHHOCTH OTAEJNbHO B3ATHIX IIpef-
METOB HCIOJIL3YIOTCS BHIPAXKEHHS «IJIHHA», KBEICOTa», «IPOJAOJI-
KHTEJBHOCTEY H T. I. BHipaxenue «IIporsaxkenHocTh a» Oynem
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KpaTko 3alIHChIBaTb CHMBOJIOM BHf4
la.

IIpoTaKeHHOCTE IMIIHPHYECKHUX NPEeIMETOB OIpeaesseTcs
(ram, rAe 370 YMECTHO) Tak: MPOTHAKEHHOCTh 3MIMPHYECKOro
IpefMeTa @ OTHOCHTENBHO HEKOTOPOro crnocoba yCTaHOBJIEHHSA
MOpAZKA o0 paBHA NPOTAXKEHHOCTH HHTepBaJsa {b, ¢, a} TaKOro,
YTO eCJIY @ OMEeCTHTb MexXay b u ¢, T0 b ¥ a O6ynyT conpHKacaThb-
CA OTHOCHUTEJIBHO ®, 4 TakkKe a U ¢ OyAyT COnpUKacarbCcs OTHO-
CHTeJibHO o. YacTHefl ciyyail — B kauecTee b H ¢ Oepyrcd
YacTH @ TakKHe, YTO BCE IIPOYHE YaCTH @ HAXONATCA MEKAY
b ¥ ¢ OTHOCHTEJBHO d.

IIpoTAXKEeHHOCTE 3MUHPHUYSCKHUX IIPEIMETOB Onpenessiercs
OTHOCHTEJIbHO HEeKOTOPhIX CIOCOOOB yCTAHOBJIEHHS MOpAKA.
Ecian a ects npegMer, a He HHTepBaJ MeXAY [pegMeTaMH, TO
B OnpefeNieHUH JOJKHO (PHTYpHPOBaTh BhipaxKeHue «la OTHO-
CHTEJNIbHO a». Dymem ero 3amuceiBaTb CHMBOJIOM

[{a, a}.

Ecau a u P pasauunsl, TO He Bcerna l{a, a} = [{a, B}.
IIpuBenenHoe Bblne onpepejeHne [{a, a} MOXKHO 3amHCaThb
TaK:

(0] aa) N (g||oc) — (¢ {a, a} = 1 {b, ¢, a}).
HWnu B ppyroii ¢opwme,
= {{a,a}=1{b | x,¢ | x a}),

rae x ectk (b[ aa) N\ (a | ac).

i aGCTpakTHHIX NMpEAMETOB H HHTEPBAJOB MEXKIAY HHMM
YTBEPXKACHHSA O NPOTAXKEHHOCTM NPHHHMAIOTCA KaK JOIYLIe-
HUA. 30eCh eJUHCTBEHHHIMH OrpaHHUHUTENSAMH SIBJSIOTCS JIOTH-
yeCcKasa HeNpOTHBOPEYHBOCTb YTBEP2KAEHHH H HHTEpPeChl MpHJIO-
KeHHUS TeopeTHYeCKHX nocrpoenuii. MsBecTHHl ciayuau, Koraa
JOMYCKAaIOTCA MpeAMeThl, He HMewllHe MpoTdaxeHHocTH, Oec-
KOHEYHO MaJsibile H OeckOHeyHO GoJipinHe HHTepBaJibl, HyJeBhie
HHTEPBAJL H T. 0. {1 3MOHPHUYECKUX NpeAMeTOB TAKOTO Poja
JONVINEHHSA HenpaBoMepHHl. Tak, HEBO3MOXKHO HaOMI0AaTh
pegMeTsl, He HMellie HHKAKOH INPOTSAXEHHOCTH HJIH HMeo-
wre OeCKOHEYHO Malyio IPOTAKEHHOCTL, HEBO3MOKHO 3a(dHK-
CHpoBaTb OeCcKOHeYHO OOJIBIIOH HHTEpBa] MEXJY 3MIIHpUye-
CKHMH ITpeagMeTaMy U T. I1. Bce fonyimerusa Takoro poxa Henb3s
TOATBEPAHTDL M ONPOBEPrHYTH ONBLITHHIM NyTEM.
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Ecnu pns KakuX-TO SMIUPHUYECKHX NPEIMeTOB U HHTEpBa-
JIOB MeXy HUMH He CYIIECTBYeT ¢nocod ycTaHoBJeHHs (HaAXO0XK-
JEHHA, U3MepeHHs) BeJIMYHH HX MPOTAXKEHHOCTH, TO COOTBET-
CTBYIOIUHE BRIpa:kKeHHSA He HMeloT cMmbicaa. [lopuepkuBaeM, 4TO
B TAKOTrO pojid CJyuyadAxX He YCTaHOBJEH (HJIH Jake HE MOXKeT
OHITL B NpHHILMIE YCTAHOBJIEH) CMbuic/ Buipaxenuil la. Ho ato
HHKaK He O3Ha4yaeT TOro, 4TO YIOMSAHYThIe NpeAMeTh U HHTEep-
BaJlbl HE UMEIOT HPOTSXKEHHOCTH, T. €. uTo [x = 0.

3ameTuM, 4TO BHIpa*keHHS BHEa la > lb, la <<lb u 1. L.
TOX/JIECTBEHHbl BEIPAXKEHHSM BHEA COOTBETCTBEHHO a > I,
a<<lbur. a. (1. e. «a NPEBOCXORHMT b 110 IPOTAKEHHOCTHY U T.1.).

§ 29. AGCTpakTHBIE PAABI

AOGcTpaKTHBIN YIIOpANOYEHHBIH PSAJ €CTh PSfl, 3JeMEHTH KO-
TOPOIro CyTh a0CTPAKTHBIE NPEeJMETHI.

Ecny asiementsl aGCTpakTHOTO psifa He HMEIOT NPOTSKeH-
HOCTH, TO MHOT'He NpeAUKAaTH JAJf HHUX ONpENensdioTcs HHaue,
yeM 1151 IMITMPHUYECKHUX PALOB. DTO HUMEET I1epBOCTelIeHHOe 3Ha-
YeHHEe NJI1 YCTPaHEHHH 11esoro pfAna 3arpyJHeHH# (Bpoje na-
panokcoB 3eHona). Ilociiegnue coBepiieHHO HeNpeoLOJIHMbI,
€CJIH He YYUTHIBATh PasjiHuusl aOCTPAKTHLIX H IMIIHMPHYECKHX
PAKOB H TOrO, 4TO OJHH H Te K€ NpelHKaTH OIpelensloTcd
PasJMyHO B 3aBHCHMOCTH OT TOTO, K KaKHM pfijlaM OHH OTHO-
cATes.

Hycre a, b u ¢ cyrs nepemennsie 4158 TEPMHHOB, 0003HaYaI0-
Wux 3jeMentH paga A, T. e. acs A, b= A, c= A

[Ipumem onpenenenusn: 1) psan A HenpepuiBeH OTHOCHTENLHO
o, €CJIM U TOJBKO eCJIH

(Va)(VO) (He)(((@a>ac) A\ (c>ab) V ((b >ac) \
(¢ > aq)));

2) pAn A npephiBeH OTHOCHTENBHO (, €CJIH H TOJBKO €CJIH

(Fa) (@) (TTE 0) (@ > ) A (> ab)) V (6> o)
A (¢ > aa)).

Hecosnagenue aTux onpeneneHuil ¢ COOTBETCTBYIOLIUMU OIl-
peneseHHSAMH IJ19 IMIIHPUYECKHX PAXOB oueBUAHO. [locMoTpuM,
K KaKHMM JIOCJIeICTBUAM BeJeT TaKad HHTeprnpeTanus abCTpakT-
HOI'O psAjna B TepMHUHAX 3MIHPHYECKOro pAna, [pH KOTOPOH
OCYHIECTBJIACTCA CJefyiolee: g KaXJaoro 3JjemeHTa a abcT-
PaKTHOrO pAxa HAaXONUTCHA JeMeHT b SMIHUPUYECKOro psaa
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TakoH, 410 NpUHHMaeTCH b — g (T. €. RAXKAOMY JIEMEHTY ab-
CTPAKTHOI'O pAJA NPHUBOLUTCA B COOTBETCTBHE 3JIEMEHT IMIIU-
puueckoro paxa). B TakoM ciyuae HenpepbIBHOCTL 3MITHpHUYE-
CKOro paAxa OyxeT BLICTYNATh TakK, OVATO AJ14 JIOObIX ABYX 3Ji€-
MEHTOB 3MITHPUYECKOrO Psna HMeeTcss TAKOH 3JIeMEHT, KOTO-
peiil nmoMellaercs Mmexay Humu. M tak Ge3s koHma. Ho srto
ol 609HO.

Ilpuunna ommbxku — HenpaBuJILHAS HHTEpOperanus abCr-
PAKTHOroO psAja: HHTepIPeTHPOBATHCHA AOJNKHEI HE TOJBKO €ro
3JIEMEHTHI, HO ¥ MpefHUKaThl, BBEAEHHLIE /151 aOCTPAKTHHIX Npej-
meroB. IlpaBuJsibHasi HHTepHnperanus B pacCMaTpuBaeMoOM Cay-
yae HMeerT Ttakod Bui. Ecam abGeTpakTHBEIA psAji HeNmpephIBEH,
TO HHTEPIpETanus €ro HenpepeIBHOCTH KaK HeNpephIBHOCTH
SMIIUPUYECKOTO pAXA O3HAUAeT:

1) abcrpakTHBI HenpepbIBHEIHA PAJ CONOCTABJACTCH C IMITH-
PHYECKUM HellpepLIBHEIM XKe P AA0M;

2) KaxKaoMy 3jieMeHTY abCTpakTHOTO psAfa COMOCTaBJAETCH
KakOH-TO 3JIeMeHT IMITUPHYECKOI0 psja, a He nepephbiB («OyCTOE
MECTO») MeXKJY 3IJeMeHTaMH I3SMIUPHUECKOr0 pfAga — TaKHX
nepepHBOB B NOCJ/IefHEM Her.

Tak 4ro ecu «crnpoenupoBarh» TOYKY aOCTPaKTHOIo psja
Ha 3MIUPHYECKHUH pAJ, MBI HATKHEMCHA Ha KakKOH-TO 3MIupHYe-
CKUH HHAUBHE, ABJAIOLMHACA 3JIeMEeHTOM 3TOro paxa. Ilpuuem
AJi pasIMYHBIX TOYeK abCTpakTHOIO pAda 3TO MOMKET OBITH
ORMH M TOT K€ UHIUBUJ 3MIHPHIECKOTO.

Ha pucynke 4 uso6paxen orpesok AB, TOUKM KoTOpOro
06pa3yioT HenpephBHLIA abcTpakTHHI pAf, U Tena a, b, c, d,

2
Ati...?? — B
Lo
I I
b rri
k 4
Clalb e ld D
Puc. 4

oGpasyouiie HenpephBHBIH aMnupuueckuft psg CD. Ilyukrup-
HBEIMH CTpeJNKaMH YKasaHo, 4to eciu pax CD ectb uHteprpe-
tTauusa paga AB, To npoexuus Jo6oi Toukn AB HaTKHerca Ha
Kakoe-T0 U3 tea a, b, ¢ u d. Ilpuuem Touku 2 u § npoewupywr-
Cs Ha OFHO U TO XKe TeJo b, Touka 4 npoenupyercs B CTHK Te
b ¥ c, T. e. CONOCTABJACTCA CPa3y ABYM TenaM SMIUPHYECKOro

pana.
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Ecau aberpakTHbifl psf HHTEPIIpETHPYETCA TaK, YTO KaXK/0-
My 3JIEMEHTY ero CTaBUTCSA B COOTBETCTBUE 3JIEMEHT 3MIHpHUe-
CKOTO pfAja, NPpHYeM pasHbiM €ro 3JieMeHTaM CTaBATCs B COOT-
BerCTBHE pasHEble 3J1eMeHThl 3MIIHPHYECKOro psxa, TO Helpe-
pPHIBHHIH abCTPaKTHHIA pAL HE HMeeT SMIUPHUYECKOH HHTEpIIpe-
TallHH.

TakuM oOpasom, HHTEpI peTailid a6cTpaKTHOIO PALa He eCTh
IPOCTO HHTEpIIpeTaifs ero 3JeMeHTOB. DTO eCTh elne HoAbICKa-
HHe NOoAXojdAledl HHTepIpeTaudH MNPOYUX TEPMHHOB, OTHOCS-
HIHXCA K pAAaM, He BCTynamuie#l B KOHPJIUKT ¢ COOTBETCTBYIO-
ef TepMUHOJIOTHEH 15 IMIIHPHYECKHX PAIOB,

3aMeTuM KCTaTH, YTO MHOTOYHCJIEHHHE MApafoKCHl H IIPO-
THBOpEYHA B HayKe BO3HHMKAEIOT BCJEACTBHE TOro, 9Tro CMeIH-
BaloTCs abGCTpaKTHHE H IMIIHPHYeCKHE ITpenMerbl, 4 €CJH OHH
H pasyiuyamTcsa, TO HapyllalTcd M[paBujia HHTEpIpeTailuH
nepBLIX B TEpMHHAaX BTOPHIX.

§ 30. Koneunnle n GeckoHeuHble PSABI

Mul yxke BHaend, 9To psifbl ObIBAIOT KOHEuHble U GeCKOHey-
Hble B CMBICJIE HAJHYHSA HJIH OTCYTCTBHS HAaYaJbHOI'O HJIH KO-
HeuHOTo 3jleMeHTa. HO OHHM Takxke pas/inyalorcsi KakK KOHey-
Hble U OeCKOHeUHBIE ¢ TOYKH 3PEHHS YUCAa BXOAALIHNX B HUX
9JIEMEHTOB M C TOYKH 3pPeHHA NPOTAXKEHHOCTH. Tak 4To, KakK
BHAHM, NpPH OIEePHPOBaHHH MpefHKATaMH <«KOHEUHBLIA» HJIH
«GeCKOHEUHLIH» Hano0 YYHTHIBATH, YTO HMEHHO HMEeTCss B BHIY.
Kpome Toro, Heo6XOZMMO YUHTHIBATH H Pa3jHuyde PANOB Kak
IMIHPHUUECKHX H- aOCTPAKTHHIX, HOO H 31eCh HMeeT MeCTo
pacxoxaeHHe, pacCMOTPEHHOe BhHILIE.

Ecay quc/io 371eMeHTOB SMIHPHIECKOT0 PAfa 6eCKOHEYHO, TO
pAL OGeCKoHeuHo nNpoTaxkeH. Jljgs aGCTpaKTHOro psija 310 He
tak. Hanpumep, orpe3ok AB Ha puC. 4 conepxHUT GeCKOHeyHoe
MHOXKECTBO TOYEK, HO HMeeT KOHEeYHYI0 NPOTSXKEeHHOCTb.

Jna aGCTpaKTHHIX PAJOB NPaBOMEPHHI JIIOOHIE AONYINEHHS,
Jumb Obl OHU OLLIH JIOTHYECKH HenpoTHBOPeuHBHl. 1aKOBHI,
HanpuMep, AONYIeHHA OECKOHEYHO MPOTAXKEHHHX PALOB.
MoxHo jaxke JonycTUTh PAJ, KOTOPHIH OECKOHeYHO NPOTSXKEH,
HO HMeeT Ha4YaJIbHBIH H KOHEYHHH 3JIeMeHT (ec/id, Hanpumep,
JONTYCTHTh OECKOHEYHO OOJIbUION HHTepPBaJ MEXIy ero 3aJe-
MeHTamH). 1S 3MOHpHYECKHX XKe PANOB TakHe AONYINeHHUS
JHGO OCTAIOTCA SMIIUPHYECKH HeBepUHIIHPYeMBIMH THIIOTE3a-
MH, JHGO e TaKkdHe aGCTPakTHHE pAALl He HMEOT SMIHpHYe-
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CKHX HHTepnperauui. Tak, aGcTpakTHBIl psaj ¢ GeCKOHEYHO
MPOTSXKEeHHBIMH HHTepPBajlaMd MeXAY KaKuUMHU-1Hbo ero 3Je-
MeHTaMM He HMEET 3SMIIHPHUECKOH UHTepIIpeTalyH.

§ 31. Crpykrypa

VIHTYUTHBHO nNpueM/eMbiM KaXeTcsl TaKoe OIlpefesieHHe
CTPYKTYPHI: CTPYKTYpPa €CThb CKOIJIeHHe HHIUBHIOB, AJfA JIIO-
6oro ajneMeHTa @ KOTOpPOro HauAercs Takoll APYrod ero 3jeMeHT
b v Tako# crnoco® yCTAHOBJIEHUS MOPSAAKA &, 9T0 @ > ob uau
b > aa. OgHako Takoro poja omnpeleieHue yMecTHO JIMILb KaK
OpPHEHTHPOBOYHOE OmNpeleseHue, Ielb KOTOPOTO — HaMeTHTH
A5 ugrartens, o 4eM OyjJer UATH peub. C TaKUM onpeeieHueM
HeBO3MOXXHBI CTPOTrHEe paccyKIeHHS.

IlokaxXeM cHauajsia, Kaxk BBOAATCA TNepPBHYHbLIE TePMHHBI
cTpyKryp. OHH MOryT OBITH BBEleHb! pasHBIMA Croco6aMH, H B
YACTHOCTH — TaKUM.

Bripaxenue «CTpyKTypa, Kotopaa o6pasyercs 3JeMeHTaMH
CKomJleHHs! A OTHOCUTENIBHO KJjacca cnocoOOB YCTAHOBJIEHHS
nopsgka B» 6yneM cudTaTh TEPMHHOM, TOXKJAECTBEHHBLIM 110 3Ha-
yeHHI0 TepMUHY «CKomjieHHe UHIUBHIOB A Takoe, s JIOO0ro
3JIeMEeHTa 4 KOTOpOro HaHjercst ApYTo# ero 3/jieMeHT b, U TaKoH
CIOCO6 YCTAHOBJIEHUS NOPANAKa &, MPHHALJEKAINUR K KJaccy
B, uto a > ab unu b > aas.

B npuBeneHHOM oONpeleneHUU CJIOBO «CTPYKTypa» onpeje-
JIeHO KaK 4acTb CJIOXKHoI'o TepMuHa. UtoOHl BBECTH €ro B YIIOT-
peb/ieHne KaK TepMHUH, MPOU3BOJAHLIA OT NMEPBHUYHBIX TEPMHHOB
CTPYKTYP, MOXHO BOCHOJIBL30BaThbCA OOGLIMMHU ITpaBHJaaMH BBeje-
. HHSl TeDMHHOJIOTHH, B TOM 4HCJie — OOOOIIEeHHEM.

IlpuBenenHoe omnpepe/ieHue ABJAAETCA IKCIVIHUHMTHBIM. K3
Hero O4eBUJHO, YTO MHAMBHIHI KaKoro-Aubo CKomjeHUs obpa-
3YIOT CTPYKTYPY JIHIIL OTHOCHTENLHO HEKOTOPHIX AAHHEIX CHO-
co00B ycTaHOBJeHHA NopaAka. Eciy mocientve He AaHbl, HH O
KaKOH CTPYKType U peud ObITh He MOXKeT. A TaK Kak BHOOp 3THX
Cnoco0oB €CTh JAEN0 HCCAeN0oBaTeNsi, TO OH He HMeeT IpaBa
CIpall¥BaTh OTHOCHUTEJIBHO KaKor'o-1HO0 CKomJjeHusa A, ecTh
OHO CTPYKTYpa HJIH HeT, eC/I npeJBapUTe]bHO He 331ana (He
BEIOpad) Kjaacc coco6oB ycraHoBJeHUs nopsaaxa B. Crpykry-
pa — CcKOIJieHHe, HO He BCSIKOe CKOIVIeHHe — CTPYKTypa (X0t
3TO He UCKJIoYaer TOr'o, YTO AJH JIOOOrO CKOIVIEHUS U3 JBYX
H OGoJsiee’ HHIAUBHAOB MoOryr OBITh HaNJeHbl KaKHe-TO CrocoOHl
YCTaHOBJICHUA NTOPAAKA TaKye, YTO 3TO CKOILIeHHe OYAET CTPYK-

TYypoi).
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MIMOAvuMTHO TEepMUHBl MEPBUYHBIX CTPYKTYP OINpeNensioT-
CA TaK: 3J1leMeHTHl CKoneHuss A o6pasyoT CTPYKTYPY OTHOCH-
TEJIBHO KJjacca CrnocoO0B YCTAHOBJEHHS nopAxka B, ecin wu
TOJIbKO €CJIM A5 JJIOG0Tro 3JeMeHTa @ 3TOTO CKOILJIeHHS HaHNeTcs
ApYro# ero sjneMeHT b u TakoH cOoco06 YCTAHOBJEHHS MOPALKA
o, OTHOCALLMIHCA K Kaacey B, uroa > abunu b > aa. Henoap-
3yl HHAUBHIHLIE IepeMeHHEIe @ U b H nepeMeHHYIO AJ1A CIIOCO-
60B YCTAHOBJIEHHA NMOPANKA o, ONPEReNdoUy0 YacTh (Hoce
CJIOB €CJH M TOJIbKO €cJIH) MOXKHO 3amucarh Tak:

(Va)(10) (o) (a= A) \ O S A) A\ € B) — ((a > ab)
\/ (b>> aa)). -

B uMMIJAMOUTHOM onpejeneldH CJOBO «CTPYKTypa» olpe-
HeJIeHO KaK 4acTh BbICKa3biBaHud. UM Tpebyorca ewe xponoJ-
HUTEJbHBEIE JIOTHYECKHe OnepaiuH, 4YToObl BBECTH TEpMHH
«CTPYKTYpa» KakK CaMoCTOfiTeIbHBIA TepMUH. BrpoueM 310 He
apJsAeTca 06A3aTeNbHbIM JIEJIOM, €CH IIPH ONEPUPOBAHHH 3THM
TEPMHHOM B OPHEHTHPOBOYHOM CMEICJEe HUMeTh B BHIY, 4YTO
B pacCyxJeHHAX Bcerga NpennoJiararoTcsd TepMUHBI, 06o3Ha-
yalolye KOHKpeTHEIe CTPYKTYPH (B KOHEYHOM cueTe — IepBHY-
Hble TEPMUHBI CTPYKTYD). |

Uacramii cayuaii ckomseHus A, YKasaHHOTO BHIE, €CThb

CKOILIEHHe, cocTosillee H3 HHAMBHIOB al, ..., a® (n > 2),
a 4aCTHHIH cayuail knacca B — nepeuncieHue crnocoboB yCTaHOB-
aenua mnopagka o, ..., am (m > 1)

Ha puc. 5 noxkasano, 4TO

N

MHIUBHIEL @, H ¢ O0pasylOT CTPYKTYPY OTHOCHTEJBHO CIIOCO-
GoB yctaHOBnenud nopsaaka o! (rouka orcuera nopAAka X,
HanpaB/eHHe BO3pacTaHHs MOpAJKAa YKa3aHO CTPeNKod) H o?
(y u crpenka). Ho stu uHauBuabsl Moryt o6pasoBaTth CTpYKTYPY
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OTHOCHUTEJILHO JPYIHX CHoco00B YCTAHOBJIGHUA [OPSAKA,
B YaCTHOCTH — TaK, KaK IIOKa3aHO Ha puc. 6.

[=]

Puc. 6

31ech ToOYKa oTCYera ogHa, Ho NOPSNOK a, b u ¢ ycraHaBiauBaer-
Cs NyTeM NMPoelUpoBaHUA UX Ha JHUHUIO, VKa3aHHYIO 6oJblIOH
CIVIOMHOHA cTpesikod. Ecau usMmenuThb criocod npoeunrvpoBaHud,
KaK YKa3aHO NMYHKTUPDHBIMH CTpesiKaMu, Oyaer HHasg (0 4eM
CKaXXeM HHKe) CTPpYKTypa 43 a, b u ¢, Ho BCe Xe CTPYKTYpa.
Ho 3aro uHAUBHAH @ H ¢ He o0pa3yIOT CTPYKTYPY OTHOCUTEJb-
HO Ccrnocofa YCTAaHOBJIEHHA [OpPsSAKa, YKa3saHHoro Ha puc. 6
MYHKTHPHBEIMU CTpPEJIKaMHu.

YnopsitoyeHHHH psAx ecrb, ouyeBHAHO, CTpykKTypa. Ilpo-
crefiliag CTPYKTypa — CTPYKTypa U3 ABYX HHAUBUIOB H Of-
HOI'O CIfocofa yCTaHOBJEHUs MOpPsAKA.

Onpenenenne CTPYKTYpH JaeT NMpaBo CUUTATb HJH HE CUH-
TaTb TO HJIH HHOE CKOIlIeHWe A CTPYKTYpoH oTHoCHUTeJbHO B,
Ho ono ne comepxut B ceGe Bcero Toro, YTo Mbl MOXKeM 3HaTh
o cTpykType. CTpYKTypa MoXKeT HCCIeNoBaThCsl KaK CaMOCTOSA-
TeJbHHIH [IpegMeT. B yacTHOCTH, MOT'YT BHIAICHSIThCSI MHTEPBaJIb]
MEXKAYy ee 3JieMeHTaMH, YHCJ0 3JIEMEHTOB, UX MOPSIHAOK APYT OT-
HOCUTENbHO Apyra (HampuMep, Ha puc. 6 MHIUBUABLI @ H C
TOX/eCTBEHHB! 10 MOPAAKY OTHOCUTEJBHO Criocofa yCTaHOBJe-
HHS MOPSAAKa C MYHKTHDHOH CTpesakod) M T. A. Ilpuuem ecsa
UHAUBHALL A CYThb SMIKpHYECKHEe HHAUBUILL, TO CTPYKTypa
U3 HHX eCTb TaKikKe 3MIMPHYECKHHA HHAMBHUJL, XOTA MBI CaMH
BhIOHpaeM CHocoOBl YCTaHOBJEHUS MOPsiika U MOXKeM HX Me-
HATb. OT 3Toro BHIGOpPa 3aBUCHUT JIMIIb CHOCOO ONMUCAHUS CKOII-
JIEHHA A, OoT CMeHBl 3THX CIIoCOOOB H3MeHsieTCs JIHIb CcIocod
OTMCAHUS TOIO XKe CaMoro CKOIJIeHHs1 A, a He CaMo 3TO CKOILJe-
Hue. K CTpPYKTypaM OTHOCHTCA BCe, CKa3aHHOe 00 OTHOIEHH X
opsifKa BooOllE, TOJNbKO B YCIOXKHEHHOH QopMe,
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Hcnosib3oBaHue TepMHHOB CTPYKTYP B KadecTBe CYGBEKTOB
BLICKa3ublBaHUH (IpefHLHpPOBaHue CTPYKTYP) He O3Ha4YaeT elle
TOI'0, 9TO MOXKHO aCCOUHHPOBATb UX C JIIOOLIMH NpefHKaTaMH,
10Jyuasi OCMBICJIEHHBIE BBLICKa3blBaHHA. VIMeloTcs Takue mpe-
IUKAaTHI, JJIT KOTOPHIX elle MOJNXKHH ObITh YCTaHOBJEHH YCJ0-
BHA HOPHIHUCBIBAHUA HX CTPYKTYpaM (T. e. YCTAHOBJIEH HX
CMBICJI B COYeTaHHH ¢ TepMHHaMH CTPYKTyp). C npumepamu
TAKOI'0 POJA HaM NPUIETCH ellle BCTPeyaThCs.

Ilycte ckonsienne A' obpasyer crpyktypy C OTHOCHTENBHO
B. Tlycrs A® ecTh cKomjienue, obpasyioiiee CTpykrypy D ToU-
HO TaK e oTHocuTenbio B, Eciu A < A?, To 6yzeM roBOpUTS,
yTo C eCThb NOACTPYKTYPa CTPYKTYPH D oTHOCcUTe bHO B. Eciu
~ (A% < AY), to C — co6cTBeHHAs MOACTPYKTYPaA CTPYKTYPHI
D. Ha puc. 7 ckonJienve HHAUMBHUNOB a, b U ¢ €CTh NOACTPYKTY-
pa CKOIJIEHHs WHIUBHUIAOB a, b, ¢ u d.

o

T
4

Puc., 7

[Tycte ckomsienne A o6pasyer crpykrypy C* orHocuTeNb-
Ho B, a cxonsienue A® — cTpykrypy C? ornocurenbno B. O65-
equuenueM CTpyYKTyp C' u C? 6yieM Ha3blBaTh TaKYIO CTPYKTYPY
C, Koropass ob6pasoBaHa H3 3JieMEHTOB CcKomenuir A' u A2
otHocuTesbHo B, npuuem C!' u C? — nopcrpykrypui C.

Ilycte B — KJjace CIIOCOGOB YCTaHOBJIEHHS HOPSiiKa, OT-
HOCHUTENIBHO KOTOPOTO 3J/IEMEHTHI CKOIJIeHHsT A 0Opa3yIoT CTPYK-
Typy C. byaeM roBopHuTs, 4TO CKOIIJIeHHe MHAUBHAOB [ Haxo-
autcs BHYTpU C (BkJOYeHO B C) OTHOCHTENBHO B, ec/u d TOJb-
KO eCJIH Bce 3JleMeHTH [) HaxOoQaTcsa MeXAy 3jeMeHTaMH A OrT-
HOCHTENBHO B.

B 3aBHCHMOCTH OT TOro, KakKUMHU SABJASAIOTCS 3J1€MEHTHl CTPYK-
TYP — 3MOUPHYECKUMH HIH aOCTPAKTHBEIMH MpeAMeTaMH,—
pas3/IngaloTCa SMIHpPHUYECKHe H aOCTpakTHBIe CTPYKTYpHl. I1po6-
JIEMbl 3MIHPHYECKOH HHTEpPNpeTauHH NOCJEAHHX SABJIAIOTCA
nopoi eme OoJiee CHAOXKHBIMH, YeM Mpo6JieMbl 3MIIHPpHYECKOH
HHTepHpeTali abCTPAKTHHIX PSLOB.
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§ 32. CymecrsoBaHue CTPYKTYpPH

Bonpoc o cyniecTBOBaHUU CTPYKTYP CBOZUTCHA (B COOTBETCT-
BHU C NIPaBUJAMH NOCTPOEHHUS TEPMUHOJIOTHH) K BOIPOCY O CY-
H[EeCTBOBAHUH CTPYKTYpP, 0003HAUaeMbIX MepBUYHBIMH TepMHHA-
MH CTPYKTYP. A CyliecTBOBaHHE€ TNOCJACIHHUX ONpeaesieTcs
B 3aBHCHUMOCTH OT CYLIECTBOBAHHUS HX 3JIEMEHTOB U OTHOULIECHHH
MeXIY HUMH, YAOBAETBOPSIOUIUX ONpefeseHHti0 COOTBeTCTBYIO-
mUX TepMHHOB. Hampumep, crpykrypa, KoTtopyio ob6pasyior
HHAUBUJLI @, b ¥ ¢ OTHOCUTEJBHO ¢, CYLIECTBYET, eC/Id U TOAbKO
ecJU CYLIeCTBYIOT 4, b, ¢, U MeXAy HUMH HMeIOT MeCTo OTHOlle-
HHS TOPSIZIKA OTHOCHTEJbHO O, YAOBJIETBOPSIOUIHE ONpejaese-
HUIO CTPYKTYpbl. AHANOTHYHO OOCTOUT JE€N0 C TNpefukaroM
BO3MOXKHOCTH.

Takum obpasoMm, yrBepxaende «CTpyKTypa He CYIIECTBYET
(HeBO3MOXKHA), €CJIH He CYHeCTBYIOT (HeBO3MOMXHbBI) o0pa3yio-
Me ee WHAUBHIBI» €CTb CJEICTBUE ONpeNeaeHHsT CTPYKTYpPH! U
MpenuKara CymecTBOBaHUs (BO3MOMXHOCTH) NPHMEHUTENbHO K
OTHOLIEHHSIM BooOIe U CTPYKTYpPaM B YaCTHOCTH.

§ 33. IlporsikennocTs CTPYKTYPH

Bonpoc o npoTaXKeHHOCTH CTPYKTYP CBOJHUTCHA K BOIPOCY O
NPOTSIKEHHOCTH HHIAUBUJOB, HHTEPBAJOB U PANOB H K onepa-
LHSAM C COOTBETCTBYIOIUMMH BeAHYHHAMH. TaKoBbl, KaK H3-
BECTHO, ONEPalMy N0 HAXOXKAEHHIO IJIomaneil H o6beMoB Uryp
H TeJ. Mm 3TH Bonmpocw He paccMmarpuBaeM. OrpaHHUUMCH
KpaTKHUMH 3aMeyaHHSsIMH.

Ecau npusATO, YTO MPOTSKEHHOCTh SMIHPHYECKOTO HHIH-
BHJa Bcerfa OoJiplie HYJ s, TO H3 9TOTO CAeLyeT, YTO NPOTAKEH-
HOCTb JIIO60I'0 pojfa 3MIHPHUYECKOH CTPYKTYPBI TakXKe GOJblle
HYJIS.

IIpoTsiKeHHOCTh HHJIHBHAOB YCTAHABJUBAETCH, TAK Xe KakK
NPOTAXKEHHOCTb HEKOTOPOH CTPYKTYpHl, 06pa3yeMoil 4acCTAMH
3THX HHIHMBHJIOB.

[IporsxenHocTh MOACTPYKTYPH A HanHOH CTPYKTYpHt B HE
MOXET npeBblllath NpoTsiKeHHocTH B. Ecau unpusui a Haxo-
JHTCSE BHYTPH CTPYKTYpH A, To €ro IMPOTsAXKEHHOCTb HE 60Jble
nporsaxeHHoCTH A. Eciu HEIUBUJ @ €CTh 3JIEMEHT CTPYKTYPHI
A, ero npoTsXKeHHOCTh He 60Jiblile NMPOTSKEHHOCTH A.
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§ 34. Cootrsercraue

BriGpary npeamer — 3HAYHT TaK UJAH HHaue oOpPaTHTb Ha
Hero BHHMaHue, YKa3aTh Ha Hero, Ha3Barb, IPEJICTaBUTh U T. II.
BriGop npeaMeToB ecTh NEPBHYHASA MO3HABATeNbHAasA ONEpalys,
pasbsiCHfieMas Ha OpHMepax.

BriGop nByX uau GoJee pa3aHYHBIX NpPeIMeTOB eCThb UX CO-
nocrasiaenue. ObpaiaeM BHUMAHHE HA TO, YTO B CJAY4ae COMo-
CTaBJIeHHS MPEIMETOB KaXKIbill U3 COMOCTAaBJISieMbiX MPEIMETOB
MO2KeT OBITh BbIOpaH He3aBHCHMO OT JpyruX. BeibupaemMble npej-
MeThl Pa3/jauuHbl, TaK YTO MpeAMeT caM C COGOM He COMNOCTAB-
Jisercs.

Ecauy npuraTo (yCTaHOBJIEHO) HEKOTOPOE IIPAaBHJO COMO-
CTaBJIEHUS NPeIMeTOB, OyieM FOBOPHUTD, YTO YCTAHOBJIEHO COOT-
BETCTBHE 3THX npeaMeToB. COOTBETCTBHE YCTAHABIHBAETCS TOJb-
KO MeXJy PasIMuHbIMH [IpeIMeTaMu. TouHee NMOHSATHE COOTBET-
CTBUS onpefensiercd Ui KOHKpeTHbIX ero BHA0B. CooTBeTCTBHe
NPEAMETOB CUMTACTCS YCTAHOBJIEHHBIM C TOYKM 3PeHUSl KakoH-
TO JAHHOH TPYIIb JUL, ¥ 6€3 3THX JHUL| OHO BOOOIIE He CYIIeCT-
Byer. HesaBucuMo or a1, yCTaHABAUBAIOUWIMX COOTBETCTBHE
[IPEIMETOB, NOC/AeIHHE CaMH 110 ce0€ B COOTBETCTBUH HE HAXOHASAT-
cA.

BrickazniBauue «[IpegMer b coorBercTByer npeaMery ay» (MJd
«[Ipenmery a cootBercrByer by, «[Ipenmery a nocraeiieH B COOT-
BeTcTBHE IIpenMeT b») OyaeM KPaTKO 3amuChiBAThL CHMBOJIOM

a&=b,

rJ€ <= eCTh ABYXMECTHBIH MpPEeJUKAT «BTOPOH COOTBETCTBYET
MepPBOMYS.

Ecan a u b cyTb MHAMBUAYAJABHDBIE TEPMUHBI, TO MPENUKAT <=
HMEeT TaKOH CMBICJI: @ <= b, eCld H TOJIBKO ecau —~ (a = b),
i MPUHATO PellleHHe B HEKOTOPHIX 3aJaHHBIX YCAOBUAX X Beeraa
BCJIE 3a BulGOpOM a BuIOupaTh b. Boipaxenue «Bcerpa Bcien
3a BLIGOPOM @ BbIGHpaercs b» PaBHOCUJIbLHO BhIpaKeHHIO «Eciau
BRIGHPaeTca @, TO BCJe] 3a 3THM BuibHpaercd b». Tak 4TO BHI-
pa)keHue a <= b ecThb JIHUIb COKPalleHHAs 3anuch 6oJee CJA0K-
HOrO BhIpAXKEHHS, COJEpIKallero BbICKA3bIBAHHE THIA Y —> 2.

Ecau b ectb o6yl TepMHH, a4 @ HHIMBHYaJbHBIA, NIPeaH-
KaT COOTBETCTBHS ONpeeasieTcs Tak:

(a¢b) = Df. (Y o) (¢ ~ b) — (a = ))
(a ¢=b)=Df. (o) (¢ =~ ) \ ~ (a =),
rge o ecTh HHAMBUAHASA nepeMenHast (T. €. a <« b, ecqH H
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TOJLKO €CJAH 000K MHJAUBHI, KOTOPbIH ecTh b, COOTBETCTBYET
a). Ecan a ecrp o6muf, a b — MHIMBULYANbHBIH TEPMHH, TO
olipefeseHue MpUMeT BHA:

(a&=b)==D}.(V a)((¢ — a) = (¢ <Db))
(@] <=b)=Df. (da)((a=>a) /\ ~ (¢ <=Db))

(T. e. @ < b, ecsiv U TOJIBKO ecJu JiIoGOMY WHAMBHIY, KOTOPBIH
ectb a, coorBercTByer b). Ecau a u & 06a ofuye TepMHHBI, TO

(a=b)=Df. (Vo) (VB) ((@—a) \ B— ) — (a «B))
(a” 1&<=b)=Df.(da)(dB)((a— a) A\ (B—D) \ ~ (e <=0)),

rae o M B cytb uHAuBHAHble mepeMenHbie. Hanpumep, moboi
SK3EMILISAP CJOBA «CTOJ» COOTBETCTBYET JIOOOMY 3K3eMILIADPY
CTOJIOB.

M3 ompenenenuii ciaenyer:

(a=2b) > ~(a<=d) \ ~(b<=a).

§ 35. CoorBercTBHE Kjaccom

YcraHoBJIeHMe COOTBETCTBUSA MpeIMeTOB NMpaKTHYeCKH LeJe-
coobpas3Ho Torza, Korga NpuXoAUTcs UMeTh JeJ0 ¢ OTHOLICHHS -
MU KJIacCoB npenMeroB. 110 HallleMy MHEHHIO, OHO HMEET CMBbIC
JIMIUb LIS HENYCTHIX ¥ Hemepecexaromuxcs KJaaccoB. [1pu stom
MBI HCXOIHM K3 TAKUX COOOpaxKeHuH.,

M3 paccMorpenus ciiyyaeB, Korja yCTaHaBJIUBAIOT COOTBET-
CTBHE NepeceKaomuxcs (UMeuX obimye 3J1eMeHThl) KJacCoB,
o6HapyKHBaercs, 4YTO HUX OOIMe 3JEMEHTHl TaK HJM HHaye
yaBauBaiorcsi. Eciiy MHIUBHI a BKJAIOYaeTcsd B KJjacc A U B
Kjaacc B, To nipH conoctasaeHdMd A U B Kak pasauuHbIX KJjac-
CoB (MHaye COIOCTABJEHHE HEBO3MOXKHO) pacCMaTrpHBalT 4
KaK oOIWMI TEepMMH, a B KauecTBe MHAUBUAYAJbHBEIX TEPMHHOB
gurypupyior a | (@ = A) (r. e. Oepercsd HHIMBHI @, BKJIO-
yaeMblil B A) ua | (a & B) (1. e. 6epercs HHIUBUL A, BKJIO-
YaeMbiii B B

PaccmorpuM takoit npuMep. Ilyets ycranaBJiuBaercs Kakoe-
TO COOTBETCTBME KJaCcCa HaTypaJibHBIX yuces A M xJjaacca yer-
X gucea B. Uucao 2 Bkiaodaercss kKak B Kiace A, Tak H
B kJsacc B. Ho geno B oM, uto BeIpaxeHue 2 He eCTb HHAUBULY -
aJbHbI TepMUH (2 He ecTh eJUHCTBEHHbIH UHAHBHI, 0603HaYae-
MBIl CJIOBOM «1Ba»). CyHIECTBYET MHOTO HMHIUBHMJOB, KOTOpLIE
CYyTh «aBa». K MB ux 37ech MOxeM OPOAYLUPOBATh B JIHOGOM
Koauuecrse: 2, 2, 2, ... . Yl Bce onu pasnauunb! (Xxord 6bl NOTO-
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MYy, 4TO 3aHHMAIOT Pa3/IMYHOE MECTO B MPOCTPAHCTBE). AHaJo-
THYHO JJIS BCeX APYrHX uuces. Tak uTo NpH yCTaHOBJIEHHH COOT-
BeTCTBUSI KJaCcCOB HAaTypaJbHHIX M UYeTHBIX uucesn Oepyrcs
¢dakTHueckd He A u B, a coBceM Apyrue KJjacchl, sIBJSIONIHECs
JHUIb HX MOJKJAccaMu, a UMeHHO: 1) knace, B .KOTOPBIH BKJIIO-
YAeTCsA TOJbKO OJMH 3K3eMIJISIip €AMHHILI, TOJAbKO OJMH 2K-
3eMIISIp OBOHKM M T. J.; 2) KJjacc, B KOTOPBIH BKJIOYaeTCs
TOJBKO OZHMH 3K3eMIJsIp ABOiKM, TOJIBKO OJHH 32K3eMILIsp
YUCJIA YeThipe U T. 4. TepMUHBI 3THX KJAaccOB (COOTBETCTBEHHO
A* v B*) B otyinune ot A u B siasmioress o61MMH, a He UL JUBH-
nyaabHbIMH. M Ipu 3TOM 1BOMKH, BKJIIOUaeMble B 3TH KJacChi,
CYTb pa3juunble HHEHBHABL [1ocKoaBKY 6epyTcsa mobhie KJacchl
TaKoro poja, To NoJy4aeMble yTBepKaeHus B iBHOU GopMe HMEIOT
Buh (Va) (VB)x, roe @ u P — nepemMeHHBle 1J1s1 KNACCOB TaKO-
ro PojJa, a X — pe3yJibTaT conocraByenus ux. Kmaccet A* u B*—
HenepeceKatoumyecsi Kiaaccu. Koaccsl ke A v B TakoBH, 4TO
B A. llpuueM A copepuT HUYEM He OrpaHNUeHHOe U He
NoJJaloLleecss YU4eTy MHOXKeCTBO eIHHHUL, [BOeK H T. A. AnaJjo-
ruyio B

Hrak, 6yzeM roBopuTh, 4TO Knacc B nocrtas/jen B COOTBET-
CTBME KJiacCy A, ecsu W ToabKo ecau A v B He nepecekarorcs,
o6a He SEBJISIIOTCH MYCTHIMU, M KaXAOMY 3JIeMeHTY A NocTaB/ieH
B COOTBETCTBME M0 KpaiiHeli Mepe ouH 3jeMeHT B. 310 ecThb on-
pelejeHye NpefuKara <= Jjisi TepMHHOB KjaaccoB. U3 onpenede-
Hus ciaenyer: 1) ecau xora O omun u3 A u B nmyer, TO
~ (A= B)Y A\ ~ (B« A); 2) eciu Au B nepecekaiorcs, TO
~(A<=B) N\ ~(B& A);3yeciud < B,to ~(A < B) \
N\ ~(B&A); 4) ~ (A < A).

[Tycers a, b, ¢, d — vHIMBUJHBIE nepeMeHHBle; A U B —
nepeMeHHble /51 KJacCOB; X — BBICKasbiBanue «A u B He nyc-
Thl U He MepeceKkaroTcsi»; y — BbICKa3nBanue «Kaxaomy ae-
MeHTY A CraBUTCS B COOTBETCTBHE OJHH U TOJBKO OUH 3Jie-
MeHT B», T. e.

(Va)y@o)(Ve)(@s AANbeB Alas=d) Allas=c N\
N (¢ & B) — (b= ¢))),

2 eCTh BbiCKa3blBaHue «Pa3nbiM 3eMenTaM A CTaBsITCS B COOT=
BeTCTBUE Pa3Hble 3J1eMeHTb! B», T. €.

(Va) (VB (VO (V) (s A)A b= WA (c= B)A
NdeEB)N@ae=d) A\ bs=d) N\ ~(a=b)— ~(c=d)).

[TpumeM Takue onpereseHud:
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1) xnace B opHO3HayHO cooTBeTcTByeT Kaaccy A (cokpa-
weHHo A (= B), eciiu u ToABKO ecaux A\ y /\ 2, T. €.

(A<= B)=D[. (x ANy /\2);

2) kaaccel A u B HaxoAsTcs Bo B3aMMHOOJHO3HAYHOM COOT-
BETCTBHH (cokpamenno A(=)B), ecau ¥ ToJbKO eciy (A (=

B)N\ (B<{= 4),t.e.
(A (=) B)==Df. (A<= B) A\ (B<= A).

ITpenukarb! cpaBHEHHS KJI1aCCOB MO MOILHOCTH > M H = m
MO2KHO OIpeleauTh TaKUM 06pa3oM:

1. (Ac B)— (A ] >mB)
2. - (Ia)(aes A) A(V a) ~ (a & B)— (A >mB)

- 3. (A<= B)— (A1 >mB)
b —(Ac CUDYN(CUD = AN\ (B CUEY N
A(CUE < B)—> (D> mE) <> (A > mB)) A\ (D = mE)
(A =mB))

5. f x> ((A> mB) > (go) (T d) ((c = A) A (¢=DB)/\
AdeE A ~ds0)),

rje X — BbiCKa3biBalHe «A 1 B He NyCThl U HE NMEPeCceKanTCay,
¢ — nepeMeHHas A5 KJaccoB, d — MHAMBUAHAA NepeMeHHas.
Uuraorca 1—5 tak: 1) nmoaksacc Kiaacca He MPEBOCXOZHT IO
MOIIIHOCTH CaM KJIacC; 2) HenyCTOH KJacc NPEeBOCXOLHT 110 MOL-
HOCTM MYCTOH KjaaccC; 3) KJacc, KOTOpOMY OAHO3HAYHO COOTBET-
CTBYeT APYroi KJacC, He NPeBOCXOZUT MO MOIIHOCTH NOchel-
HUH; 4) OTHOUleHHe MOUIHOCTeHd TNepeceKaloWHXCqa KJaccoB
TOXIECTBEHHO OTHOIIEHHI0 HX HelepeceKalomuxcs vacrei;
5) ecau x, T0 A NPEBOCXOIUT MO MOHIHOCTH B, eciid H TOJIBKO
ecJqH Halinerca coOcrBennblii mojakJacce C kiacca A, Haxong-
IUACA BO B3aMMHOOLHO3HAYHOM COOTBETCTBHHU C B.

H3s | cnenyer: 6) 3KBMBaJIeHTHbIe KJAacChl PaBHOMOUIHBI;
7) mycTbie KJacChl PaBHOMOIHBI; 8) yHHBepCalbHbiE KJAaCChI
paBgoMomiau. M3 3 caeayer: 9) |~ (A (=) B) = (A = mB),
T. €. KJacchl, HaXoduidecs BO B3aHMHOOJIHO3HAYHOM COOTBETCT-
BUH, PaBHOMOIIHBI.

TakuM o6pa3oM, ecaH KJaacChl MepeceKkaloTcs, TO IS HX
ofuie#l YacTH BOMPOC O COOTHOIIEHWH UX MOUIHOCTEH peaercs
mo npasuJaMm 1 M 6, a 1A HenepeceKkarOUHXCA YacTed HCIOJp-
ayercd 3, 9, 9.
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§ 36, dryukuust

Ecau ykasan (ycraHosiier) obupiii cnocof, ¢ HOMOUIBIO KO-
TOPOro AJIA KaMKJOro ajieMeHTa Ka MOMKHO yCTAHOBUTH, KakKue
HMEHHO 3JieMeHTbl Kb eMy COOTBercIBYIOT, TO OyZeM I'OBOPHTD,
YTO 3ajiaH (yCTaHOBJIEH) cIOcO0 HJIM THN COOTBETCTBHS KJacca
Kb xnaccy Ka unu 4ro 3afana ¢pyHKUuA b or a.

BrickasbiBanus o ToM, 410 b ecThb (yHKUHA OT @, OykeM
3anHChIBaTh CUMBOJIAMY BHJA

b<f(a),

rie [ oGo3Hauaer ¢noco6 COOTBETCTBHS (TUN (PYHKIHH),
a <= [ ecTb ABYXMeCTHBIH npefuKar «nepBHi ecTb PyHKIHA [ or
BTOPOTOY.

Has opuux u 1ex xxe Ka U Kb MOTyT OblThb YCTaHOBJIEHbI
pasiHyHble Crocobbl COOTBETCTBHA, (UKCHpyeMble BHICKa3bl-
BAHU SIMH

b<f{(a),..., b= ["(a),

rae #n > 1. Hanpumep, coorBercTBUe KJacca HeYeTHbIX YUCe
Kb knaccy YetHBIX ydces Ka MoXet ObITh YCTAaHOBJIEHO PaBEHCT-
BOM b =a 41 4 paBenctBoM b = a 4= 1. U ecau npunHsTo
pellleHHe YCTAHOBHTh YIIOMSHYThHIE BHUJAbl COOTBETCTBUSA KJacca
Kb xanaccy Ka, Bce b « [/ (@) cudTatorc UCTUHHBIMA.

§ 37. YnopsnoyeHHble COCTOSHUS

BaxkHoe 3Hauenue JJi HayKH HUMeeT (pUKCHPOBAHUE NOPSIA-
KOBBIX OTHOWeHUH cocroguui. Hanpumep, «llocae toro, kak
Mpo3BeHea 3BOHOK, y CO0AaKM HAyaJoch OTHE/NEHHE CJIOHBID,
«Bokpyr npoBojHHKa BO3HHKAeT MarHuTHOe NoJie B TO BpeMsl,
KaK [10 HeMY NPOXCIUT IEKTPHUeCKUH TOK» U T, II.

Yactueidl cnyyall BbICKA3BIBAHUH, YUYUTHIBAIOMIHX TNOPSAOK
COOBITHH, CYTh BBICKA3bIBAHHSA THIA «y B OTHOWEHHH R K x (/M
K TOMY, 4TO X)». DyzeM ux 3anuceiBatb CHMBOJIAMH

(Rx)y.

Hanpumep, «y uepes yac mocje TOro, KaK xv.

Berpeyatores, zanee, BbICKA3hIBAHMSA BHIA «X U 3aTeM y»,
«X U TepeJ, 3THM Y», «X H CJIeBa OT 9TOTO Y» U T. M. ITH CBOLOO-
pasHble ynopsaoueHHbie KOHBIOHKIHH HEpeAKo yNoTpebJsioTcs
HesIBHO U CMELIMBAIOTCA ¢ OObMHBIMU. IMEHHO Ha TaKoM cMerile-
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HuM Oasupyercs, Ha HaLl B3MVISL, UCKJIOUEHHE HEKOTOPHLIX 33-
KONOB KJaCCHYeCKOH JIOTHKH B «WIOFHKEe MHKDPOMHpa».
B ofiieM cayuae yrnopsjOueHHbIE KOHBIOHKIIMH HMEIOT BUJ

x N\ (Rx) y.

AHaJIOTHYHO BO3MOXKHbI YIOp siIOUEHHbIE JH3BIOHKLHH

x\/ (Rx)y.

JAs1 3THX KOHBIOHKHHH H JU3BIOHKIIHHA He BCErja BepHBl yT-
BePXKICHHS

x/\(Rx)y~y /\(Ry)x
X\ (Rx)y—y\/ (Ry) x.

Tax uro 1415 HUX HeAb3s NPUHHUMATh IPpaBHJIa KOMMYTalUH

x N(Rx)y =y /\ (Ry)x
x NV ARx)y =y \/ (Ry) x.

Hnsi vuX Bepubl NpaBHJAa KOMMYTAllMM JHHIb TAKOro BuJa:
x AR YN (aR'D) — (OR?a)) - (y /\ (R°y) x)
(x \/ (R'%) y) \ ((aR) — (0R*a)) (v \/ (R?Y) %)
Hanpumep, u3 BbICKa3bBaHUA «X H 3aTeM y» CJeNyeT «y U 10

3TOr0 X», TOCKOJBKY H3 «@ TPOHCXOJUT mocne b» caenyer
«b TIPOHCXOOUT HO a».

§ 38. YcaoBHble BhICKa3hIBAHHUS C OTHOLIEHHEM
op sjiKa

BCTpE'-IaIOTCH YCJOBHDBIE BbICKa3biBaHHA BHJAA

x— (Rx) y,

rie R ecth otHoulenne nopsanka. Hanpumep, «Ecau no nposoz-
HUKY NPONYCTUTh EKTPHYECKHH TOK, TO OZHOBPEMEHHO C 3THM
(nu cpady mocJie 3TOro) BOKPYT NPOBOAHHKA BO3HHKAeT Mmar-
HuTHOE Tone». baarojaps Hanuuuio R 3TH BbICKa3biBaHUA NPH-
o0peTalT AONOJHHUTENbHBLIE CBOHCTBA, B YaCTHOCTH, TaKHe:

(x —(Rx)y) = (Vs)((Rv)y)
(¥~ (R'x) ) \ ((aR*0) — (bR?a)) = (~ y — (R* ~ y) ~ x).

106



§ 39. Pynkumonanbnas 3aBHCHMOCTH

JIas moGbulX ABYX HemycThIX KjaaccoB Ka u Kb B npunuune
MOzKeT GbITh HAHACH CIIOCOO COOTBETCTBUS [ TaKo#H, UTo b <= f(a).
ITO — TPHBHAJIBHO: YCJAOBUMCS, HANIpHMeD, J10O0MY @ CTABHTD
B COOTBETCTBUE KAKOH-T0 OAHH b UH J1000# b. D10 TpUBHAJIBHO,
MOCKOJIbKY YCTAHOBJIEHHE COOTBETCTBUSA KJACCOB ecTh BOJIEBOE
pelueHHe JUIL, HMEIOIIHX JeJ0 C KJjacCaMi.

Onraxko HMeloTCo cayu4aHd, Koria cnocof COOTBETCTBHS HaBfl-
3bIBAeTCH KAaKHUMH-TO OOCTOATEAbCTBAMU H He SIBJSIETCH TMPOU3-
BOJIBHO BHIOHPaeMbIM. D10 ObIBaeT TOrAa, Korja MeXxxy HHAHBH-
IaMH OJHOro KJjacca M MHAMBHAZAMH APYTOro KJacca, He3aBH-
CUMO OT TOr0, H3YV4alOT MX WJH HEeT, HMEETCS KakKas-To CBS3b
(3aBUCHMOCTD). BrICKa3nlBaHuSA, TOJyYaeMbie B TaKHX cayudasnX,
CyTh BbLICKa3blBaHusl BHJA

s{Rx) y <= [ (sx),

B KOTOPBIX peub HAeT He IPOCTO 00 HHAMBUIAX, HO O COCTOSIHUSAX
UHIVBUIOB,
ITH BHICKA3bIBAHHSA TMOJIYYAIOTCA 43 BHICKA3bIBAHHH BHIA

xt—> (in)yiv
TaKHX, UYTO
(sx* —sx) A\ (5" — sy) A\ (sy <= (sx)).

3nech f nopbupaercs ¢ TaKMM pacyeroM, YToOb BHIIOJHSAJOCH
yCJOBHE

= (s(Rx) y = (sx)) \ &' — (Rx')

A9 Jo0bIX X° U Y° TAKUX, YTO SX* — SX U SY* — SY. Takue Bbl-
CKa3blBaHHUSl — BLICKA3blBaHHUSA O (QYHKIHMOHAJbLHOH CBHA3M CO-
CTOSTHUH.

[IpuBenem npumep. Habuiogarorcss CocToiHUS TIPEAMETOB
a 1 b nocyenoBaTeqbHO BO BpeMeHH 1O HEKOTOPOMY IPH3HAKY
P. llpuuem pukcupyercs pesnuunHa P 451 @ H 3aTeM uepe3 He-
KoTopoe Bpems ! QUKCUPYETCs BeJHUHHA b IO 3TOMY TIPH3HAKY.
D10 — THN oTHOLIeHHs R B BhickasbiBaHuH (Rx) y. Cocrapisier-
ca Tabsula BeluuuH a U b. Mayuenue mocsienHeil mo3poJsier
YCTAHOBUTb, YTO C HEKOTOPLIMH OFrpyOJieHHUsIMH, JONYLIeHHUS-
MH H T. 1. BeJJH4HHAa b Bcerja npumMepHo B ABa pasa GoJiblie Be-
JUYHHb @. DTO — TUI QYHKUUH [ B BLICKA3LIBAHHH SY <= [ (sX).
BpickasbiBaHuA x' ¥ Y 3JeCb — BHICKA3HIBAHIISI O BeJHYHHE
@ 1, COOTBETCTBeHHO, b B jaHHOe BpeMsi U B AuanasoHe BeJd-
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YWY, YCTAHOBJEHHOM TaKxe HaGJofieHHeM (3T0 MoOxKeT 6blTh
3aJlaHo TabJulel).

BeickaspiBanuio § (Rx) y <= [ (sx) MOXHO npuparb BHJ
YCJOBHOIO BBICKA3bIBAHUS

x —> (Rx) y*,

rae f BHeceHO B Yy Tak, 4TO NoJiyyaercsi BuicKasbiBanue y*. Tak,
B PacCMOTPEHHOM BHIUIE NMpHMepe BBICKA3LIBAHHIO MOXHO NpH-
AAaTh BUJ: «Ecid a uMeeT HEKOTODPYIO BeJIHUUMHY, TO Yepe3 BpeMs
{ npenmer b 6yHeT HMeThb BeJIHUHHY BJBOe GOabUIE).

§ 40. Cpasu

BhicKka3biBaHlig BHNA

X~ (Rx)y

S(Rx) y <[ (sx),

TaKue, YTO BhICKa3bIBaHlie

X—Y
He SIBJAfieTCs1 JIOTHYeCKH JoKa3yeMbM (JOrHYecKu HCTHHHDIM),
6yJeM Ha3bBaTb BHICKA3BIBAHMSIMHU O CBAA3H COCTOSIHUH SX H SY
HAu o pu3HuecKOM CJIefloBaHuu sy U3 sx. Ecau a ectb Takoe
BhICKa3bIBaHHe, TO SG €CTh TePMUH CBsi34, a TO, YTO 0603HAYAeT-
Csl THM TepPMHHOM,— CBA3b COCTOSIHHH. I'Iome,nﬁne CYTh 3Je-
MeHTHI CBsI3H. BysieM roBopHTh TaKXe, YTO YIIOMAHYTbIE COCTOS -
HYSI HAXOJASATCSI B CBSA3U (CBA3aHHI).

[TockosbKY BHICKa3biBaHue O (PYHKIHOHAJNBHOH CBSI3U MOXK-
10 TpanchopMHpPOBaTh B YCJOBHOE BbICKA3biBaHHE C OTHOIE-
HHeM, B pajibHeHuleM Mbl OyJeM BbicKa3biBaHusa 00 sMIupHue-
CKHX CBSI31X Oparh B 06o0imienHo# ¢opme x — (Rx) y, rae y
MOXKET cojepxxaTb ONuCaHue HeKOTOPOH (PYHKIIUY.

Ecau B x — (Rx) y orHouleHle R 03HauaeT TOXJECTBO KO-
OpJMHAT AJst X U Yy, TO RX ouyCKaloT, U BBHICKa3biBaHUSA NpUHU-
maioT BuJ X — Y. Ho oTHoulerue Rx B HUX TaK HAM HHAaue
npennoJiaraercsi. Hanpumep, B BbicKaspiBaHuHu «Ecau mo npo-
BOJHHKY IMPONYCTHTh 3JIEKTPHYECKHH TOK, TO BOKPYI Hero
BO3HHKaeT MarHuTHoe IoJie» MpeiyioJaraercsi TO IKe camoe
BpeMsi HJIH BpeMsi Cpa3y IocJie HaCTYIJIeHH A [1epBOTO COGLITHS.

BrickasniBan#ie A 0 CBS3H CTPOUTCS C TAKHUM PacueToM, UYTO-
Obl M3 BBLICKA3bIBAaHHUH X* MOXKHO ObWIO YHCTO JIOTHUYECKH NOJY-

yaTh BBICKA3biBaHUA Y°, Takue, UTo sx‘! & Ksx M sy’ & Ksy,
ax, yu Rxxopgsr B A. Qpyrumu ciaoBamu, A cTpourcs Tak
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qTOOBl HMEJIO MECTO
2 A\ (55 & Ksi) \ Al (Rx') ¢

[lostomy A MOKHO paccMatrpuBarh Kak ocofoe NpaBHJO MOJY-
yeHus1 OZHHX BbICKA3biBAHMA M3 Apyrux. Ho 310 nmpasuao e
Joruyeckoe (OTHOCsIeecsi K CBOHCTBAM $i3biKa), a OTHOCSIIeeCs
K CBOHCTBAM TOH MJIM HHOH HpeAMETHOH 06JiacTH.

B 3aBHCHMOCTH OT CTPOEHHS X H ¥ Pa3JIM4AIOTCH NMPOCThIE U
CJA0XKIlible BbICKa3biBaHHs O cBs3sgX. COOTBeTCTBEHHO [PasJiu-
JAIOTCS U CBSI3H. Tak, B BbickaseiBauuH (@ A b)— (R (@ /\ b)¢c)
BLICKAa3blBaHHE X €CThb CJOXKHOE BhiCKa3biBahue a /\ b, cocrog-
ee U3 ABYX BbICKa3biBaHuH; B a — (Ra) (b \/ ¢) caoXxHBIM
AABJASIETCS Y.

CBOHCTBA CJOXKHBIX BbICKA3BIBAHUA O CBA351X ONpele/sioTcs

yepe3 NMpocThie 0COOLIMH JIOTHHeCKHMH IIpaBuiamMi. Hanpumep,
2TO MpaBHJa BHJA

(@a\/b—(R(a\/b))c)— - (a—(Ra)e) A\ (b — (RD)c)
(@ —(Ra) (b A\ ¢)) - |—(a—(Ra)b) N\ (@ — (Ra)c)

u T. 0. Ho, xpoMe Toro, 3iech BO3MOXKHBI IIPaBUJIa COBEPIIEHHO
HHOH npupofbl. bosee noapo6HO BONPOCH], OTHOCSIIHECH K CBS-
3M, PACCMOTPHM B cjAenylomed rJaase.

§ 41. O HekOTOPHIX YTOYHEHUSIX B TEOPUH KJACCOB

B ¢Bsi31 ¢ NpHHATLIMH BbINIE YTOYHEHHEM MOHSATHS B3aHMHO-
OJIHO3HAYHOTO COOTBETCTBHUS H YTBEPXKICHHUSAMHU AJs IpefuKa-
TOB OTHOUIEHHS MOULHOCTEH KJaccOB HEOOXOAHUMO cleaaTh He-
KOTOPbie KOppPeKTHBLI B MaTeMaTHyeCKOH TeopHuH KJaccoB. IJTH
KOPPeKTHBBl 3aTParuBalOT JHIb JOTHYECKHE OCHOBAHHS TEO-
puHu KaaccoB. [losCHHM HX Ha mpuMepe KJ1acCoB HaTypaJbHBIX
H YeTHBIX 4HCeJ.

Me! pazniiuaeM TePMHHBI «OIHHY, «CAHHHILA», «IBa», CTPHY
H T. . H 0603HAayaeMmble HMH YHCJAA. IDTH TEPMHHBI SIBJASIOTCS
obumuMu. Tak, TepMHH «OJHH» 0003HAYAeT KaKIYIO U3 3aluChi-
BaeMbiX 3Jech emguHui 1,1, 1, ..., npuueM nocaegnue cyrthb
pa3HyHbie UHAUBHIB U3 06JaCTH 3HAUEHUS TEPMHHA OJUHY
HJIH pasjuuHble HHAMBHIABI Kjacca efuHMII.

Knace narypaJjbHBIX uyHcCeJ (COKpAmEHHO KH4, Toe HY —
TepPMHH (HATYpaJbHOE YHCJIO») COCTOUT He H3 ONHOH TOJBLKO
elMHHULbI, OlHOH TOJILKO NBOWKH H T. X., a H3 KJacca eJIHHHI,
KJacca ABOEK 4 T. A. AHAJOTHYHO KJIacC YeTHBIX yucena (coxpa-
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menHo K44, The %4 — TEPMUH <«UYETHOE YHCJO») COCTOHT H3
Kjacca JABOEK, KjacCa YETBEPOK H T. K.

YTBepxknenue «<Mexny Kny 1 Ky4y UMeeT MecTo B3aHMHOO-
HO3HAYHOE COOTBETCTBHE» C H3Jara€éMoM 31eChb TOUKH 3PEHHUSA
HEBEPHO, MOCKOJBKY OHHU He nycThl U Kuu < KHu.

IlycTb o €CTh Kiacc, B KOTOPHIHl BKJIIOUAETCA OLHO U TOJBKO
ONHO 4YuCjo 1, 0AHO K TOMBKO OHHO YKCAO 2 U T. 4. LIS BCeX
HaTypaJbHbIX YHUCEJ, U HUKAaKKUe IPYTryue UHANBUIL! B & HE BKJIIO-
yaoTca. OueBUIHO, TAKUX KJaaccoB HoJsee asyx. Hanpumep,
KJacC o, B KOTOPBIM BKJIOYEHAa 3anychHiBaeMas HUKe equHuua 1,
B KJacC o, B KOTOPbIH BKJIIOUCHA 3alMChbiBaéMasi HUKE apyras
elMHHUIA 1, CYTh pasjuuHble Kaacch a. Bce o cyTh noakaacco
KJlacca HaTypaJbHHIX yHced, T. €. (Va) (o < KHu).

Ananoruyso nyctb P ectb Kiaacc, B KOTOPHH BKJIOYAETCS
OIHO U TOJBKO OJHO YHCJO 2, OOHO H TOJBLKO OXHO Yucao 4 u
T. I. JJ1d BCeX UYeTHHIX UHCeJ, U HUKaKue ApyTrue UHIHBUIH B [
He BKJIOyaloTca. Bee B cyTh mopkiaacchl Kjacca YETHHX yuced,
T. €. (VP) (p < Kuu).

[IpaBuibHEIM 6YAET JUIIb TAKOE YTBEPXKIAEHHE O COOTHOILLE-
HUU KJacCOB HATYpaJbHHX H UYETHHIX uHceN: «/IlJas Bcex a H
Bcex P, ecau o U [} He mepecekalorcs, TO MEXAY HHMH HMeeT
MECTO B3aMMHOOIHO3HAYHOE COOTBETCTBHEY.

VIMeeT CMBICA JONYCTHTb HEKOTOPHH KJaacc — 3TajJoOH, KO-
TOPHIil €CTh KJacC o, HO KOTOPHIH HE NEPECEKaeTCsl HH C OLHUM
M3 BCeX NMPOYHX KJAcCOB a. AHaJOTrH4HO A5 f§ U BooOuie /sl
J100bIX KaaccoB. Lenecoo6pasHo Takxke NPUHATL AONYLIEHHE!
HU OILMH KJIaCC-3TAJIOH He NepeceKaeTcs HU ¢ OLHUM APYTHUM
KJ1aCCOM-3TaJIOHOM.



[naBa Tpernbs

IMIIMPUYECKHE TNIPENIMETDbI

§ 1. Jlormyeckue THNBH IMAOUPHUECKHX NPeiMeTOB

B 3aBHCHMMOCTH OT THIOB T€PMHUHOB, 0003HAYAIOWHX SMIIH-
pMUECKHe NIpeIMeThl, Pa3jnyaloTCs COOTBETCTBEHHO JOTMHUECKHEe
THIbl CAMUX 3THX NPEIAMETOB. 3TO pasjHueHHe B sI3bIKE PUKCH-
pyeIcst ynoTpebJeHueM TePMUHOB «TEJI0», «COCTOAHUE», «COOHI-
THE», «M3MEHEHME», «IpeBpaileHue» U T. n. Kak yxe oTmeua-
JIOCh, YIIOMSHYTbI€ TEPMUHBI BBOAATCS B YNIOTpeGJACHHE Pa3ayuy-
HBIMH CcHocoGaMu, YCJOBUSI NPUNUCHIBAHUSI UM T€X UMM HHBIX
MpeIUKaTOB pas3iu4Hbl. Dosee Toro, mocjennue UMEIOT pas3any-
HBI# CMBICJ B aCCOLMAUMU C Pa3JUYHBIMH TEpMUHAMHU HMIIHpUYE-
CKUX IpeaMeToB. PaccMOTpUM ABa npuUMepa Ha 3TOT CYET, Npex-
Je YeM NPUCTYINUTh K 6oJiee NoJpo6HOMY aHaJMH3y YIIOMSIHYTOH
TEPMUHOJIOTUHU.

KaxeTrcss BIOJHE OYEBHIHBIM, YTO BCAKUN 3MIMPHYECKUH
npeIMeT BO3HHKAET B KAKOe-TO BpeMsi, CYIIECTBYET U 3aTEM pas-
pymaercs. Ho BOT 4TO moJyuuTCsi, €cM B3Tb 3TO yTBepiKjie-
HHEe (2) B CBAA3U C APYTUMH T€PMHHAMU W YTBEPKIACHUSIMHU JIO-
TMKU. ECId sX U sy — aMOUpUYecKHe COCTOAHHUS (JaCTHBIH Cay-
yali SMOUPHYECKUX MMPEIMETOB), TO MO ONMPeNeaeHuIo § (X\/ y) —
TaKKe sMnupuueckoe coctosiHue. Ho wacTunél cayyaét nocaen-
Hero ecTb coctostaue s (x\/ ~ x). Ecau fonycturs 2, To cienyer
MpU3HaTb, YTO KOTJA-TO coCcTOsiHUA s {x \/ ~ X) He ObLIO, T. €.
vMeso mecto s ~ (x\/~ x). Ho cocrosinue s ~ (x\/ ~ X)
JIOrMuecKH HeBO3MOxKHO. Jlpyroi npumep. CronjeHue sMIHpH-
YeCKHX TNPEJMETOB €CTb SMIUPHYECKU# npeaMeT. Mup B neqaom
MOXKHO paccMaTpUBaTb Kak CKONJIEHME SMIMPHYECKUX Mpea-
METOB, T. €. KaK aMnupudeckuil npeamer. Ho Kk Mupy B 1eaoM
HEMPUMEHHMbl [OHATHUS <BO3HMKHOBEHUE» U «HCUE3HOBCHUEY,
YTO MPOTUBOPEYUT z. TepMUH «BO3HHKHOBEHHE» U (HCUE3HO-
BEHHE» MPUMEHHMB! HE K JIOObIM 3MIUPUYECKHM IpeaMeraM, a

111



YTBepXKIECHHE 2 YMECTHO JHIUb KAK YacTb ONpeeeHnsi Kakoro-
JU60 THUMa SMNUpUYecKUX npejmeroB. Hanpumep, BO3MOXKHO
TaKoe OnpeleseHue: sMIUpUYeCcKUi npeamMeT Oy €M Ka3biBaTh 4,
€CJIM M TOJBKO €CAH 3TOT NpeAMeT BO3HUKAET B HEKOTUPOE Bpe-
Msl 11 3aTeM Yepe3 Kakoe-TO BPeMs paspyuiaercsi. Tenepb yTBep-
KAeHHe z OYIeT BEPHO L5l @ KaK CJIENCTBUE W3 X ONpeneseHHs .

§ 2. Zmnupugeckue Tesa

ViMeloTcsl sMIUpuyecKuUe mpenMeTs, KOTophe o006/1a1aioT
KOHEYHOH NPOCTPAHCTBEHHOH MMPOTSKEHHOCTBIO (IJIUHOH, ILH-
DUHOH, O6BEMOM M T. I.) WIH, IPYrUMH CJAOBaMH, K KOTOPBEIM
YMECTHO NPUMEHSTh CJOBA «IPOTSKEHHOCTbY, «IJMHA» W T. II.
bypemM ux wnasnBaTh Tesamu. KIMeHHO H3 HAGAIONEHUS TeJ
yeJIOBEK BlepBbie BHIPAOGATHIBAET NMPOCTPAHCTBEHHBIE MPENCTAB-
JIGHUSI U COOTBETCTBYIOLLYIO TePMHUHOJOTHIO.

B nanpHedimieM npu paccMOTpeHUH npo6JeM, OTHOCSILHXCA
K [POCTPAHCTBEHHHIM BeJHUYKHHAM, MBI OrPaHUYHMCH TOJIBKO
HHTEPBAJaMU U LJUHAMH SMOUPUYECKUX Tea (IJIUHA, HIMpHHA,
BLICOTA U T. I.— YacTHHE cAayy4au AauH). [Ipo6aemst, cCBsI3aHHLIE
C IJOANAMHK K 00beMamMH, CBOASTCA K npobsemam AJHH U CYTh
JUIUb YCJIOXKHEHUA MOCJAeIHUX.

IDMNUpHYECKHE TeJa, YTOOH ObITh O0HapYyKEHHHIMU YeJoBe-
KOM WJIH COOTBETCTBYIOILMMH NpHOOpamMH U yYCTPOHCTBAMH, H0J-
XKHH 00/1a1aTh HEKOTOPOH NPOCTPAHCTBEHHOH NPOTIKEHHOCTBIO.
Eciy 3TO — runoteruyeckue Tena, TO UX CJAEIH, MO KOTOPBIM
CYBAT 00 MX CYIeCTBOBAHHM M HX CBOHCTBAX, NOJKHBI HMETh
NPOTHAKEHHOCTh. Besmunna nocsennell UCTOPHYECKH YCJOBHA H
npexonsma. DMIKUPHYECKHEe Tesla N0 CaAMOMY MNPHHSATOMY HX
ONpefieJIeHUI0 HMEIOT MPOCTPAHCTBEHHYIO NPOTSKEHHOCTh H
B TOM yKcae guHy. Kakon Gbl BeJIMUMHON HH XapaKTepH3oBa-
Jach OHa, 3Ta BeJiMUMHA OOJbLIE HYJA.

Beipaxenue «IJHHA @ OTHOCUTEJAbHO o» OyIeM KPaTKo 3a-
NUCHIBATh CHMBOJIOM

[{a,0}.

Onpenenenne sMOUPHYECKOro Tejla B GoJiee 9BHOH ¢opme

MOXHO C(POpMYJIMPOBAThL TAK: @ €CTb 3MITUPUYECKOE TeJIO OTHO-

CUTEJbHO ¢, €CJIU U TOJBKO €CJIH @ €CTh 3MNUPUYECKUN NperMeT
TakoH, UTO

[{a,a} > 0.

W3 onpenenenus caenyet: ecau [ {a, a} = 0, TO a He ecTb
IMNHPHYECKOE TEJO0 OTHOCHTENBHO «.
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Ilins HexkoTopwiX Miefiell NOCTATOYHO WUMOAMIMTHOIO ofipe-
JleNleHusi SMIHPHUECKOTo Tejla, YCTAHABAHBAEMOTO aKCHOMOW

AP |- A — (I {a,a} > 0),

TA€ a eCTb IepeMennas, o6/sacTb 3HAYCGHUA KOTOPOH CYTh Tep-
MHHBl 3MIKHPUYECKHX TeJ (OTHOCHTEJbHO ¢, KOHEYHO), a oL —
nepeMenHasi, obsacTb 3HAU€HUS KOTOPOH CYTh BHIPAXKEHHH,
o6o3Hayvamomue Crnoco6bl YCTAHOBJAEHHS I1POCTPAHCTBEHHOTO
nopsiika, A ecTb «a eCTh SMIUPHUECKHH MHIUBUJI OTHOCHU-
TeAbHO oY,

OnpenesyieHre 3MNYPUUECKOTO Teja MOXKHO OCJHaGHUTh TaK:
@ €CTb 3MIIHPHYECKOE TEJI0, €CJAU U TOJbKO €CJAU @ €CTh SMITHPH-
YeCKMH npeiMeT, U Jasa Jioboro « Bepuo ! {a, a} > 0. Coot-
BeTcTBeHHO A®P! npuMer BuA:

=B —(Va) ([{a, 0} >0),

rie B ecTb «a ecTb 3MIKHDHYECKUR UHIUBULY.

§ 3. Hamenenmue

Ilycte sx ecTb cocTosHHE SMIHPUYECKOTO MipeaMmera a
B OJHO BpeMs, a Sy — COCTOSIHHE TOTO e UHAMBHAA B APyroe
BpeMsl IOCJI€ 3TOTO, T. €. Sy IIPEBOCXOAHUT SX 110 BPEMEHHOMY
nopsaaky. Ilycre npu 3toM |— ~ (x /\ y), T. €. COCTOSIHUSA SX
U Sy MCKJIOYAIOT APYr apyra. bynem roBoputb, YTo HNpPHU 3TOM
IPOU30LIVIO MPEBpAIlleHHE COCTOSHHSA SX B COCTOAAHUE Sy (WM
YTO SX IPEBPATHAOCH B Sy) UJH YTO @ | X npeBpaTuiacA Ba | y
¥ 3anuchbiBaTh CHMBOJAMH

sx=>sy u al x=aly.

Yacraele cayuau npeBpameHdss HHIWBUAA M3 OJHOTO CO-
CTOSIHUS B JPYTOe WU U3MEHEHHS CYTh CJASAYIOHHE:

1) s ] E (a) = sE (a) — BO3HUKHOBEHUE (&

2) § ~ X => sXx — BO3HUKHOBEHHE SX;

3) sE (@) = s | E (a) — yuuutoXeHue a;

4) sx = s ~ X — YHUUYTOXKEHHE SX;

5) sP (a) =>s | P (a) — norepsd npH3HaKa HHIUBHIOM a;

6) s | P (a) = sP(a) — npuoGpereHne npu3Haka HHIHU-

BUIOM a;

7) sPa (a) = sPP (a), rne a > P — ymeHblileHHe a 1O
npu3Haky P,

8) sPa (a) = sPP (a), rne a < fp — yBenuuenue g 1o npu-
3HaKy P.

113



['oBopsi 06 HM3MeHeHHH WM HPEBpAINEHHH, CEIOBATENBHO,
Hal0 MMETh B BHAY, YTO NpEAnoJaaraeTcsi KaKou-TO sMIIMpUYe-
CKHH TIpEIMET U CMEHA €ro COCTOSAHHN BO BpPEMEHH.

Korpa roBopsT 0 npeRpauieHU OJHOTO NpeaMeTa a@ B ApY-
roit b (Hanpumep, KyKoJKa npeBparuiaach B 6aGouYKky), To ipen-
nojlaraeTcs [NPEBpPAIEHKE OJHOTO COCTOSAHHA HEKOTOPOIo
npexMera, o003HayaeMoro TEpMHUHOM @, B JpPYIO€ COCTOsiHHE
TOro e npejamera, o6o3Ha4aeMoe TEpMUHOM b. Tak 4ro 3anuch
a => b ecTb JIUIb COKpauienue qa 3anucu s({ —a)==>s(/ —b).

UTo6nl KaKoe-TO CKOIVIEHWE W3MEHEHHH, YIOpPsLOYCHHOE
B ITPOCTPAHCTBE M BPEMEHH, HA3BaTh TaKKe H3MEHEHHEM, He-
00X0AMMO BBECTH TEPMUH @, KOTOPHIM MOXXHO O603HAYUTL AaH-
HO€ CKOIJIEHHE 3MIHPUYECKUX TPEAMETOB B pPas3jUyHOe BpeMs
HECMOTPSA Ha MPOUCXOJAIME H3MEHEHHUS, a Pe3YAbTAThl TIOCTEN-
HUX NIPEeACTaBUTb KaK pa3jHYHbIE COCTOSIHUA 4.

Hacteuil cnyuall usMeHeHUst — nepeMeHa MecTa B IMPOCT-
paHCTBe (niepeMeleHre Wil ABUKEHHE). DTOT cayyai crnenuralb-
HO PacCMOTPUM HHUIKE,

MameHeHHsT MPOUCXOAAT B KakuX-To o0jacTaX mpocTpaH-
cTBa. MamMensomuecs npeaMeTbl UMEIOT NPOCTPAHCTBEHHHE pas-
Mepbl. Ho roBopuTh 0 NpOCTPaHCTBEHHOR NPOTAKEHHOCTH U3MeE-
HEHUA KaK TakKoBoro 0e3 oco00H AOTOBOPEHHOCTH HENb3f,—
NIPOCTPAHCTBEHHBIC NPEIUKATHl BBOAATCA AJA 3SMIHPUYECKUX
NPEeAMETOB MHOTO THMa (K 3TOMY BONPOCY MBI €IHE BEPHEMCH).
M3aMenenus XapakTepusylOTCA BPEMEHHOH MNPOTSKEHHOCTHIO
HWIK JJMTENBHOCTDIO.

[lono6HO TOMy, Kak HaOIOa€HHE HEKOTOPBIX 3MIHpHYe-
CKUX TeJ NO03BoJseT BBECTH IIPOCTPAHCTBEHHBIE TEPMUHH H CO-
CTaBUTb INPEJCTABJCHHE O JJHHE, TaK HalbJoaeHHe HEKO-
TOPBIX M3MEHEHHUH CJyxXHUT 0a30i NpPeACTaBJCHUH O BpEMEHH
H HEKOTOpO# NEePBHYHOHM TEPMHHOJOTMH OTHOCAIIEHCH KO Bpe-
MeHH. CymecTByeT TakKxe HCTODHYECKH YCJIOBHASA M IIPEeXOojis-
Ias BeJHYHUHa NJUTEJbHOCTH H3MEHeHHUsi, HeoOxonumas IJs
TOr0, 4YTOObi u3MEHeHHe ObIO o0HaPYKEHO.

TepmuE «NIUTENBHOCTE U3MEHEHHS @ OTHOCHTENBHO a» OY-
JeM KpaTko 3alMChiBaTb TaK¥Ke€ CUMBOJOM

[{a,a}.

Bcsikoe sMninpuueckoe H3MeHEHHE COBEPUIAETCS BO BpEMEHH,
T. €. BeJIHYMHEA AJTUTEJBEOCTH JHOOOr0 SMIKPHYECKOrO U3MEHe-
Hus Gosbie 0. IT0 — yacThb OnNpeesIeRUst CAMOI'0 BbIPAXKEHUS
$3MNUPUYECKOE H3MEHECHHEY.
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Tounee onpeneaese sMOUPUUECKOTO USMEHEHUS 3anHIIETCS
TaK: @ €CTb 3MIIHPHYECKOE H3MEHEHHE OTHOCHTEJBLHO o, €CJH
1 TOJMbKO €CJU a ecTb u3MeHenue, u [ {a, a} > 0. Crencraue
onpenenenus: ecau ! {a, o} = 0, TO @ He ecTb SMOHPHYECKOE
H3MEHEHHE OTHOCHTEJNBHO O.

JI/1 HEKOTOPHIX lleslell JOCTATOUHO AKCHOMBI:
AD? |- A — (Va) (I {a,a} > 0),

TI€ @ eCTh NepeMedHas AJs SMOUDUUECKUX U3MEHEHUH, a o —
fepeMeHHasl mJii Ccrnoco60B YCTAHOBJAEHUS BPEMEHHOIO mno-
psiika; A ecThb «a €CTh 3MMUPHYECKOe U3MEHEHHE OTHOCHTE b~
HO ol».

OcJabinesHoe onpeneaedue: a eCcTb SMIUPUUECKOE H3MEHe-
Hue, €CJIM U TOJbKO €CJAH a €CTb U3MEHEeHHe, U aJda Jwboro o

BepHO f{a, a} > 0. Arcuoma A®D?* cOOTBETCTBEHHO NpPHMET
BUA;

AP2 |— B - (Va)(l{a,a} > 0),

rne B eCThb «a €CTb 3MOHUPHUECKOE U3MEHEHUE.

Ilycts # ectb BpeMsi, Korga 3aUKCHPOBAHO COCTOSIHHE SX,
a (*— Korla 3apMKCHPOBAHO COCTOSIHHE SY, 06pa3y10m,ﬁe
sX => sy. Vi3BecTHH M3 OMbITA CJyuaHd, KOTIa Mexny ttu f
nMeeTcsl BpeMeHHOM HHTepBaJ £ Tako#, uto ~ x/\ ~ y. Takoe
COCTOsiHYE MHAUBHAA § (~ Xx/\ ~ y) 6yneM Ha3blBaThb HEPEXOl-
HbIM cocrostaueM. Ecaun x ectb P (@) uau ~ |P (a), a y ecTb cooT-
BeTctBedno P (a) uan P (a), Tos (~ x/\ ~ y) ectb s? P (a).
Adanoruuno s (~ x/\ ~ y) ectb s?E (a) B cayuae, ecjau OJHO
w3 x u y ectb E (a), a gpyroe — ~ |E (a).

§ 4. llpocrpaHcTBo U BpeMs

Hago pasnuuate nBa BUja npolaeM, OTHOCAIMUXCS K MPO-
CTPAHCTBY U BpeMeHU: 1) TepMHHOJOTHYECKHE, T. €. CBsI3aHHbIE
C YCTAHOBJIEHUEM 3HAYEHUsI TEPMUHOB «IPOCTPAHCTBOY, <BPEMSI»,
«pajbine», «6JaHUKe», «paHbILe» M T. 0.; 2) UBMEPEHYecKHe (UIu
¢pu3MUeCKHe), T. €. CBsI3aHHbLIE C YCTAHOBJEHUEM IPOCTPAHCT-
BEHHO-BPEMEHHEIX XAPaKTEPUCTUK NPEIMETOB. Pasinune 3TUX
ACNHEKTOB BHIHO XO0Ts Obl N3 TaKoro nmpuMmepa. Ecau HekoTopbIH
yesqoBeK A yTBepKiuaeT, uTo VIDKYTCK pacnoJioxkeH OJMKe K
Mockge (no xenesHon gopore), yeM HoBocuGUpCK, TO MBI yCMaT-
pHBAaeM B 3TOM He OmMOKY B ynoTpeOJeHUH TepMHUHA «GJuxKe»,
a B YCTAaHOBJIEHHM NpPOCTPaHCTBEHHOTO nopsiaka HMpkyTcka H
HoBocubupcka OTHOCHTENBHO MOCKBBI MO 2KeJ€3HOH JOpOTe.
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H ecau A corsmacurcs ¢ teM, uro HoBocubupcek 6amke Upxyte
CKa, TO TePMHH «6uXKe» OH OyJeT ynoTpebaATh B TOM e CMBbI-
ciae (Tak »Ke), KaK ¥ B NepBOM Cayuae.

B cuny pasnenenus Tpyla B HayKe npobieMbl HCCieN0BaHUsA
IPOCTPAHCTBEHHO-BPEMEHHEBIX CBOHCTB M OTHOIIEHUI MPEIMETOB
crasu npobaemamud Pusuxy. OnHako PU3HUecKHe TEOPHH MpPo-
CTPAHCTBA K BPEMEHU HE JAIOT ONpPENLJEHHH NPOCTPAHCTBEHHO-
BPEMEHHOH TEPMHUHOJOTHH B TOM CMbIC/JI€, YTO He BBOAAT 3TY
TEPMHHOJOTHIO B yrnorpebaenue BnepBole. OHU NpeAnoJaraior
¢e JaHHOH M YCTaHAB/JAHBAIOT METOAB! BHIACHEHHSI MPOCTPAHCT-
BEHHO-BPEMEHHBIX OTHOIICHHHA MPEIMETOB Il Pa3aIuYHoro poia
TPYAHBIX (CPaBHUTEJNBHO C OOBUHBLIM KHTEHCKHM OIBITOM)
CAy4aeB, B YACTHOCTH — JJISi Pa3JHUYHO IBMXKYIHHMXCS CIICTEM,
IJ15 yIaJeHHbIX COOLITHH, IS CJAy4aeB, KOTAA HMEET 3HaYeHUe
CKOPOCTb PACIPOCTPAHEHHUS CUTHAJOB, B3aUMHBIE MePEMEINEHHUSs
co6bITuH M Habmonarenel U T. n. IIpy 3TOM SBHO MIH HESABHO
NPeanoaaralTCss HEKOTOphie 6a3sUCHbIE CAy4yaH, IAs KOTOPHIX
YCTaHOBJIEHHE NPOCTPAHCTBEHHO-BPEMEHHBIX OTHOLIEHWH MNPO-
6jieMpl HE MPeICTaBJsA€T U HA MpPUMEpPE KOTOPBIX COOTBETCTBY-
IOMAs TEPMUHOJOIMA BBOAUTCA B A3blK. Hanpumep, K 6a3ucubim
CAy4YasiM OTHOCSATCH TaKHe, KOrjia MnocjaefoBaTejbHOCTh HabJIio-
IeHHS COOBITHHM cUHTaeTCcs TOUYHO COBMAnamwmel ¢ nocjaesoBa-
TeJIBHOCTBIO HX HACTYMJEHHS BO BpeMenu. IlpocrpancrBenHo-
BpEMEHHEIE OTHOUIEHHUA IJISl MPOUMX CAy4aeB BLIACHSAIOTCHA My-
TEM MPUMEHEHUSA MPaBUJI JIOTHKH, MaTEMaTHKH H DU3HKH K TeM
JAHHBIM, KOTOPBIE MOJAYYaloTCaA U3 HabaogeHus 0a3HCHBIX CIY-
yaeB. B KayecTBe 0fHOrO H3 YCJAOBHE H CIeJCTBUH (DU3HUECKUE
TEOPHH OCYMECTBJAAIOT 3KCIVIMKAUMIO MPOCTPAHCTBEHHO-Bpe-
MEHHOH TepPMHMHOJIOTHU A/ 0cO6OTO poja cjaydyaeB OTHOLIEHHH
npeaMeroB. Ilpu 3TOM NPOMCXOIMT Cheaylomee JoOONMbITHOE
SIBJICHHE.

B cayyae ynoMsaHYTOH 3KCIUIHKAallHM HE NPOMCXOIUT BBe-
JIE€HHE HOBBIX TEPMMHOB, YUHMTHIBAIOIMMX OCOGEHHOCTH paccMart-
PHUBaeMBIX C/1yYaeB, a HCMOJAb3YETCA Ta XKe caMas obias TepMHU--
HOJIOTUf, BhipaboTaHHasA HA OCHOBE HAGMIOAEHMH mpPOCTPaHCT-
BEHHO-BPEMEHHBIX OTHOLIEHHH npeiMETOB B OGHLIYHOM OIMBITE.
B pesyibrate npoUCXOLUT HEABHOE HaJOMKeEHUE JBYX (Mo Kpai-
Hel Mepe) pPasJUYHBIX COBOKYMIOCTEH TEPMUHOB C U3BECTHLIMM
NMapajoKcajJbHbBIMU MOCAEICTBHAMU.

C npyro#i CTOpoHH, Ha MPOCTPAHCTBO H BpEMSA IEPEHECTH
T€PMHUHOJIOTHIO, BHIPAGOTAHHYIO AJAS SMNHPUYECKHX mpeame-
TOB, T. €. (DAKTHYECKH CTaJII PacCMAaTPHBATHL MPOCTPAHCTBO H
BpeMs Kak OCO06OTO poja SMOUPHYECKHE MNpPeaMeTHl Hapany
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¢ ApyruMu. B yacTHocTH, CTanu roBoputh 06 U3IMEHEHUHU IIpO-
CTPaHCTBa K BPEMEHH, 0 XOJie HJIM NBHKEHHH BpeMEHH, 0 CKATHU
IPOCTpaHCTBa, O 3aMEIJIEHHH W YCKOPEHHUM XOJAa BpeMeHu, ol
o0paTHOM Te4YeHHHM BpeMeHHU M T. n. IIpudeMm 3TH BbIpamKeHuUs
yOooTpebJsioTca HE HHOCKa3aTeabHo, a OYKBaJbHO. B pe3y.ib-
TaTe B JIUTEpAType, TaK UM HHaye CBSI3aHHOMH ¢ IPOCTPAHCTBOM
Y BpeMeHeM, CJOXKHJIach TaKasl XaoTHUECKasi TEPMHHOJOTHYE-
CKas CUTyanHs, 4To JOTHYECKUH aHAMN3 CaMHX PYyHIAMEHTAJb-
HBIX BOIIPOCOB TEPMUHOJIOTHH 31€ch SBHO Ghis1 Obl 12€ Gecroe3eH.

IlonbiTKM BBECTH NPOCTPAHCTBEHHO-BPEMEHHELIE TEPMHHbI
nyTeM omnpepeNeHus yepes Apyrue oOHapyKHBAIOT, 4TO AJIH
3TOro TpebYyIoTcsl TEPMUHB!, He HMEIOHe C TOYKH 3PCHUS nep-
BMYHOM SICHOCTH HUKAKIIX IPEUMYLIECTB fiepel] NPoCTPauCTBEH-
HO-BpeMeHHERIMH TepMuUHaMu. Kpome TOro, Cpeid MHOCAEIHHUX
MMEIOTCH TakHe, KOTuphie BooOlle BBOAATCA B ynorpebieHue He
NIOCPEACTBOM ompenenenuii, a uapiMu cnocobamu. M1 npumenn-
TEJIbHO K TAKOTO pPoja TEPMHHAM pedb MOMXKET WATH JHUILUb 06 UX
SKCIJIMKAIHH.

SKCIVIMIUPYIOIHE TCPMHIBI [0 BOCHPHHUMaeMOMY BHAY
MOTYT ObiTh TOMKIECTBEHHbI SKCIIHIUPpYeMbiM. HMenno tak o0-
CTOMT JIeJI0 B HallleM cJyyae. B 3TOM HET HUYEro CTpauHoro,
€CJId TIOCTOSIHHO TOMIIMTb pPasjnYHbie pOJHU OAHUX H TeX Ke
CJIOB.

§ 5. MIpocTpancrseHHO-BpeMeHHble OTHOUICHMS

[lpocTefiine nPoCTPAaHCTBEHHO-BPEMEHHEIE TEPMHUHBL CYTh
TePpMUHB! U3 00JaCTH 3HAYEeHMA 3HAKOB >a, <o U = o. HX
OTHOLIEHHA APYT K OPYTY TAKOBH, KK OTHOLIEHHUE 3THX 3HAKOB
B o6mieM cayyvae. YTo Kacaercss UX oco6eHHOCTEH, TO HAJO BbI-
SICHHTh CJENYIOmEe: YTO NPUCOSAUHSAETCA K JOTHYECKHM Co-
oOpaxeHnusM, Korja Mol BulOUpaeM Ty WJIH UHYIO TPOHKY KOH-
KPETHHX TEPMUHOB NOPsAKa (HanpuMep, «paHblle — [03:Ke —
ONHOBpEMeHHO», «OJlKe — Jajblile — Ha ONMHAKOBOM pac-
CTOSIHHH» M T. I.)?

B o6mem 060 Bcex NPOCTEHIUUX NIPOCTPAHCTBEHHO-BPEMEH-
HBIX TEPMHHAX TAKOT'O POJa MOXKHO CKa3aTh Clelyouiee: Hecle-
JoBaTeab HMeeT ocoObie nprcnocodeHus (IpUPOXKAEHHbIE CIio-
cOOHOCTH, eCJIH 3TO YesoBeK; ocolble TeXHHYECKHe CpelCTBa,
ecJiM 3TO yeJjioBekonofoOHas Maumnga), 6jarofaps KOTOPBHIM OH
duKcUpyeT TMNPOCTPAHCTBEHHbIE K BpPEMEHHbLIE OTHOIIEHUS,
H [oc/€ AOCTAaTOYHO OOJIBILOIO YHcJda MOBTOPEHUH HAYHUHAeT
NPaBWIbHO YHNOTPEOAATb COOTBETCTBYIOLME TEPMHHBI ([I0OA00-
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HO TOMY, KakK JIOIH YCBAHBAIOT QOJBIIHHCTRO CJOB f3LIKA,
0603HaualI{MX Bely, COGbITUA, IOCTYNKHY U T. 11.) - [Ipucnoco6-
JIGHUSI, O KOTOPHIX CKa3aHo BHIIIE€,— IIOBOPOT a3, MOBOPOT
TeJla, CMeHa BOCNpHATHH H T. n. Bce 370 mogoruvyeckue one-
DALHH.

BaxHo oT™MeruTh pasiuuue IPEIAMETOB, KOTOpHE ¢urypu-
DVIOT B NPOCTPAHCTBEHHOM H BpeMeHHOM nopsinke. B cayuae
IPOCTPAHCTBEHHOIO IOPAAKA MNPEAMETH CYTb 3MIOHPHYECKHE
(BocnpUHHMAaeMble, T. €. BHAHMBbIC, CJABIIMMEBIE W T. 1I.) Teja.
B cayuae BpeMeHHEIX OTHOIUEHHHA TNpeIMETh CYTh BOCIPHUHHU-
MaeMbie M3MEHEHHS (HACTYIVIEHHS COOBITHH, «BCIBLIIIKH®, «BO3-
MYILEHHUSI» U T. II.).

HekoToprie Tena ¥ H3MEHEHHA CTAHOBATCA 0co6oro pona
MeTKaMH WJH 3HAKAMH NPOCTPAHCTBA H, COOTBETCTBEHHO, Bpe-
MeHH, €CJIHd He NMPHHHMAIOTCA BO BHUMAHHE HUX IJAMHB H ITH-
TEJABHOCTH K IPUHHMAETCS BO BHHMAHHUE JIMIIb UX YIIOPSAA0YeH-
HOCTb JApPYI' OTHOCHUTEJbHO APYyra M MHTEPBAJIB! MEXKAY HHMH.
DyneM B TakHX ciydasiX TOBOPHUTb O TOYKAaX MPOCTpaHCTBa M
MOMEHTAaX BpeMEHH. BripaKeHus «B TAKOH-TO TOUKE NPOCTpaH-
CTBa» M «B TAKOH-TO MOMEHT» He CJeLyeT IIOHMMaTh, OyATO
COOTBETCTBYIOILHE Tejla U U3MEHECHHS HE UMEIOT JJIHHLI U JJH-
teJbHOCTH., OHM YUHTHIBAIOT JIMIIb MECTO IIPeIMETOB B NpPOCT-
paHCTBEHHOM HJIM BpEMEHHOM NCpAIKeE.

Ta coBokynHOCTh TEPMHHOB, O KOTOPO#l NOBOPHJIOCH BHILIE,
€CThb COBOKYNHOCTb NpelukartoB. Mcmoab3ys ee, MOXKHO HeEYTO
BHICKA3aTb O NMPOCTPaHCTBEHHO-BPEMEHHHIX CBOACTBAX M OTHO-
HIEHUAX SMIUPHUECKUX HHIMBHAOB. Ho €e Hesmb3s UCNoAb30BaTh
B KauecTBe CyOBEKTOB CYXKACHHH, T. €. HEJIb3s €lle BbICKA3aThb
YT0-JTM60 O IIPOCTPAHCTBE M BPeMeHH Kak 00 0COOHIX IpeaAMeTaXx.

UTto6bl BBECTH TEpMHHB, 0003HAUAKILHE NPOCTPAHCTBO H
BpeMsl Kak oco0ble NpeaMeThl, Heo0XOMUMO IIPoAeNaTh IE TaKHe
ONepay My IO BBEICHHIO TEPMHHOB.

[lycTe smnupuyeckde HHAMBHAH 4, ..., a” o6pas3yior Ipo-
CTPAHCTBEHHYIO CTPYKTYPY A. BoaMoxHH 110 KpalHe# Mepe TpH
pa3/HuHbIX CMHEICJA TEepMUHA «JaHHOE INPOCTPAHCTBO A».

B nepBoM cMbic/i€é TepMHH «JaHHOE NPOCTPaHCTBO A» BBRO-
AuTCA Tak. Depercs npocTpaHcTBeHHAs CTPYKTYpa A U mpouc-
XOMHT OTBJI€YEHUE OT BCEX HHAMBHIOB, HAXONSAIIUXCA BHYTPH
A, a Takxe OT TOoro, YTo UMEHHO a, ..., a* o6pa3yioT ee. ITOMY
OTBJICUGHHO MNPHIAIOT HATVIAILHYIO (POPMY AONYIHEHMH, BIOJHE
COOTBETCTBYIOILYIO OOBIYHOMY OIBITY: HAXONSIHECST BHYTPH A
MHAMBHIL MOI'YT ObiTh H3DBATH H3 Hee (NPeAebHHH caydad —
yCTO€ HJIM YHCTOE MPOCTPAHCTBO €3 MHAMUBHIOB), JIO6bIE KH-
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JUBHIbI {IOAXOAALIEr0 pasMeépa MoryT ObiTh IOMEIEeHH B A,
MHIMBHIEI at, ..., a® MOT'YT ObTb 3aMeHeHb! JIIOOBIMH JIpYTHMH,
NoAXoNAmUMH LJs (pUKCHpoBaHuA Tpanuy A. B pesysabrate
10l AAHHLIM ipocTpaHcTBOM A OyIeM HMeTb B BHJLY JHIIb TO, YTO
3aKJ/JIOUEHO MEXIY KaKMMH-TO HMHIMBHIAMH, pPacloJOKEHHe
KOTOPbIX aHAJIOIMYHO pachoJioKeHuw al, ..., a* B A, uocie
MCKJIOUeHHST U3 A Bcex HHIMBUIOB. MHAMBHAYyaNbHOCTb JaH-
HOrO MPOCTPAHCTBA oOnpefeasieTcs MoJoxeHHeM A.

Takum o6pasom, «1aHHOE MPOCTPAHCTBO A» B paccMaTpHBa-
€MOM CMBICJIE €CTh TO, YTO OCTAHETCS, eCJIM COXPAaHHUTh TOJbKO
nojoxeHue A, a U3 A U3bATH BCC HHAMUBHUILI (B TOM 4YHCJIE —-
M TpaHuuYHble €€ TOukH a', ..., a?). Tak uTo TepMHH «JaHHOE
npoctpaHcTBO A» yrolHee Obliio Obl YMTaTh Kak «IIipOCTPAHCTBO,
3aHEMaeMoe A».

BaxHO 31ech caenyiolee: BO3MOXKHO HJIH HET OCYIHECTBUTH
YKa3aHHYIO Bhilll€ ONEpPanHIo, 3TO HHKAK HE BJHSAET Ha ofpe-
JIeJIeHHE TEPMHHA «IaHHOE NPOCTPaHCTBO A» M Ha €ro npaso-
MEpPHOCTD.

Jas oOpasoBanufa TepMHUHA, 0003HAYAKOMIEr0 JaHHOE NPo-
CTPAaHCTBO A B cMbICJ/IE IBa, OCYIHECTBJAETCA TO K€ caMoe, UTO
¥ B [IEPBOM CJIyuae, 338 HCKJIOUEHHEM JOMNYIEHHH! OTHOCUTEIbHO
npeaMeros at, ..., a*: OHY NPUHUMAIOTCsI BO BHHMAHHE KaK r'pa-
HHYHBIE TOYKH JaHHOTo npocrpanctea. Ilpu o6pa3oBaHuu Tep-
MHUHA JAHHOro IpocTpaHcTBa A B CMbIC/IE TPH JONYCKAOT, UTO
ero obpasyeT NPOCTPAHCTBEHHAsI CTPYKTypa A € KaKHUMH-TO
npeIMeTaMHi, KOTOpble HaXOUsITCA BHYTPH ee. 3jech BO3MOMXKHbI
BapHaHTLI: COTJIaCHO OJHOMY M3 HHX, B JaHHOE IIpoCTpaHcTBO A
BKJIIOUAIOTCH BCE NpEIMETBbI, Haxoafmuecs B A, H B 3TOM CAY-
yae JaHHOe NPOCTPaHcTBO A ecTb KYCOK MaTepHH, 3aKJIOueH-
HblH B MNPOCTPAHCTBEHHOH CTPYKType A; coryacHo APYTHM,
B HETO BKJIIOYAIOTCA JHIIb KAKHE-TO 0COObI€ BHIbI «TOHKO#» Ma-
TEPUH (B YACTHOCTH, TAKHE, KOTOPHIE (PU3UUECKH HEJIb35 H3BATH
3 A B NpUHDMIE HA NPH KAKUX 0OCTOATENbCTBAX).

AnanoruuyHo o6CTOMT JAeN0 ¢ TePMHHAMH JaHHOTO BPEMEHH.
beperca Bpemenuds cTpykrypa B, o6pasoBaHHas coObITUAMH
b*, ..., O" ¥ OCYHECTBJAAIOTCA NONYILEHHA OTHOCHUTEJNBHO COObI-
THd b, ..., O" B coObTHH BHYTpH B, noxoOHbie JONYIIEHHAM
LJf TEPMHHOB JAHHOTO NPOCTPAHCTBA. 3aMETHM TOJbKO, YTO
JOUNYIMEHUA AJA BpPEMEHH, nojaoOHbie NONYIMEHHAM [Js Iipo-
CTPAHCTBA, TOUHO TaK K€ MUMEIOT HATJANHYIO OCHOBY B OIIbITE
Joaeu. Jleao B ToM, 4TO HCCJEA0BaTeNb (PUKCHPYET HEKOTOPYIO
IPOCTPAHCTBEHHYIO CTPYKTYPY B KaKO€-TO ONpeaeseHHOEe Bpe-
Msl, a BPEMEHHYIO CTPYKTYPY — B KakOU-TO OnpeneseHHOH
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obaactu npocrpanctsa. A ob6aactu npocrpauciBa, rae, iio-
BUAMMOMY, HHYETO Le NPOMCXOMHT («Bce CIIOKOHHOY), B KaKOM-
TO Mepe BCTpeyaloTcs B OnbiTe Joiel. TOYHO TaK ke B pamKax
3alaHHONH BpPeMEHHO! CTPYKTYPHI HCCIIEe0BaTe/b MOXKET BhI3bl-
BaTh CaM noOAXoafuMe coObiTHA WM MNPEnfATCTBOBATL HX Ha-
cTymieHuto. [lo kpaiiHelt mepe OH MOXeT He ofpaniatb Ha HHX
BHHMaHHfl. B TperbeM cMbiciie faHHOe Bpemst B ecTb MHP CO
BceMH (uJiH H36PaHHLIMH) COOLITHSIMM BO BpeMeHHOH CTPYKTY-
pe B. .

TepMuHBI «AaHHOE TIPOCTPAHCTBO» M «JaHHOE BpeMs» obpa-
3yI0TCs1 (MOJOGHO TEpPMHMHY «CTPYKTypa») Kak o6obuieHue Tep-
MHHOB, 0603HadalomMX KOHKPETHBe NPOCTPAHCTBA U BpPEMEHaA.
Koneuno, B peasbHBIX f3biKaX 3JeCb HMEET MECTO KOMILIEKC
Pa3sHoO0OPa3HLIX TEPMHHOB BEPORE «HHTEPBAJ», «MECTO», «OTpe-
30K», «00JIaCTh MPOCTPAHCTBA» H T. M., HO OHHU BCe — YACTHHE
c/aydaH, NOfI06HO TOMY KaK TepMHHB «OHHApHas CTPYKTypa»,
«T€PHApHAfl CTPYKTYpa» U T. [.— BHAOBLIE TEPMHHHI JJS TEP-
MHHA «CTPYKTypa».

Ho o6biyHOo, Koraa ynotTpebasiioT TepMUHbI «HPOCTPAHCTBO»
H «BpeMf» camu 10 cebe, TO (B OTJIMYHE OT COOTHOIUEHHUS Tep-
MHHa <«CTPYKTypa» H TE€PMHHOB, 0003HAYAIOMHX KOHKpPETHLIE
CTPYKTYPHI) UMEIOT B BHAY He JI0Obe KOHKPETHHE IPOCTpaH-
CTBa H BpeMeHa («OTpesKH» H «06BEMBI» IPOCTPAHCTBA H BpeMe-
HH), a2 UX Oo0beluHeHHe B nesoe. s BBeNeHHS 3THX Tepmd-
HOB (CKaxkeM, «IpOCTPAHCTBO B LEIOM» H «BpEMS B IEJIOMM)
HanO AONYCTHTb MPOCTPAHCTBEHHYIO H BPEMEHHYIO CTPYKTYPHI
TaKue, B KOTOpble BKJIOYAIOTCA JIIOOBE NJaHHBE IPOCTPAHCTBEH-
Hble H, COOTBETCTBEHHO, BPeMeHHEIe CTPYKTYPHI (B PaCCMOTpEH-
HOM Bblille CMbic/e). M B OTHOIMEHMH 3TOH THIOTETHYECKOH
CTPYKTYpHl NPOAENaTh Te XKe NONyieHHs, YTO H B OTHOILEHHH
NAaHHBIX [POCTPAHCTBEHHLIX M BpPEMEHHBIX CTPYKTYp. TOJBKO
IpH 3TOM pasju4ue I1lepBOr0 H BTOPOro CMhICJAa TEPMHHOB Te-
paercsa. Ocraercs MM pas3jHyue nepBoro u Tperoero: 1) mpo-
CTPAHCTBO — BMECTHJIHILLE BCeX BelIEH, BpeMst — YHCTas AJIH-
TeJIbHOCTb; 2} TPOCTPAHCTBO — MHD BceX (WK H3HpaHHLIX)
BeleH, BpeMs — MHp BceX (uaM H36paHHBIX) COOLITHI.

Kak Bunum, o6napyxuBaercs siBHOe pasHooOpasue 3Haue-
HUH TepMHHOB. A Mexny TeM cyab6a MHOTMX BBICKa3blBaHUH
C IIPOCTPAHCTBEHHO-BPEeMEHHOH TEPMHHOJIOTHEH BCelesO 3aBH-
CHT OT TOTO, KaKue OoupejesieHUs] NPUHSATH (SIBHO WU HESBHO)
g Hee. M oT 3TOR 3aBHCHMOCTH He B COCTOSHHM H30aBHTh
HHKaKHe JOCTHXeHHSl Hayku. Eciu, Hanpumep, BHICKa3aHO
yTBEpXKIECHHE, YTO [POCTPAHCTBO B paNOHE TAKOH-TO 3BE3JbI
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HCKPHBJIEHO, TO 3TO YTBEPKJECHHUE elle POBHLIM CYETOM HHYErO
HE 3HAYUT, MOKa HEe CKa3aHO, B KAKOM CMbIc/ie 311ech ynorpeo-
JIEH TepMHH «IPOCTPAHCTBO». EcJH OH ynorpebiieH B NepBOM
CMBICJIE, TO 3TO YTBEpPKAEHHE 6eccMbIC/IeHHO, HOO HCKPHBIIEH
MOXKeT OnTh JIHIL KaKOU-TO PAA TPEIMETOB OTHOCHTEJBHO
KaKOro-To ApPYyroro psna, a ¢ TOYKH 3pEHHUST 11€pBOro MOHSTHSA
IPOCTPAHCTBA BCE 3TO HCKJIOYEHO. JHAUUT TEPMHH «IIPOCTPaH-
CTBO» ynoTpe6Jien 3/1ech B TpeTheM cMuicje. Ho B TakoM cityuae
HHYEro YAUBHMTENLHOIO B 3TOM HeET.

OTHOCHTEIHHO NPOCTPAHCTBA M BPEMEHM B LeJIOM (T. €.
OObeIHHEHHS BCEX TPOCTPAHCTB H BPEMEH) HAAO 3aMETHTH €l
crenywomee, JInsa ofbelHHEHHa BCceX NPOCTPAHCTBEHHBIX (Bpe-
MEHHFBIX) CTPYKTYP B OAHY NPOCTPAHCTBEHHYIO (BPEMEHHYIO)
CTPYKTYPY TpeOyercss ORUH U TOT 3Ke KJIacC CNOCOG0B YCTaHOB-
JEHUS TNPOCTPAHCTBEHHOrO (BpPEeMEHHOrO) nopsiaka s BeeX
CTPYKTYP. A 3TO TUpPaKTHYECKH HEMBICJAHMO. Ecau xe HMeTb
B BHY KJIaCC BCEX COCOGOB YCTAaHOBMAEHHS NOPsiAKa (H OH AeH-
CTBUTEJILHO GYJET OJHH), TO TAKOBOK 6YIET colepxkaTh B3aUMO-
HCKJIOYAIOMHE CHOcoObl M TMOTOMY JIOFHYECKH HEBO3MOKEH.
Tak 4TO BCe pacCyxAeHUs O NPOCTPAHCTBE H BPEeMEHH KaK O
nejaoM (06bequHEeHHH BceX MPOCTPAHCTB H BPEMEH) OCTAlOTCA .
BCErJa YHCTO THNOTETHYECKHMH.

Bosnee Toro, ecjin noNMTAThCS NMPHAATH JOFHYE€CKH SBHbIN
BHJ, MpHBeIeHHBIM Bhlille abcTpakuusM, TO OOHAPYKHUBAETCS
clienyoiiee HHTepecHoe OOCTOATENBCTBO.

A6cTpakiuio, OCyecTBaAAeMyIO st 06pa3oBaHusl TEPMHHA
¢IaHHOE NPOCTPAHCTBO A» B MEPBOM CMhbIC/E, SIBHHIM OOpPasoM
MOXKHO 3aMHcaTh TaK: EC/IH U3BATH (HCKIIOYUTH) U3 [IPOCTPaH-
CTBEHHOM CTPYKTYphl A BCe MHAHBHILS, HAXOAALHECS BHYTpH A4,
H HHAMBMHIH al, ..., a®, OCTaBUB BCe OCTajibHble 6e3 H3MEHEHHS,
TO TO, YTO OcTaHercs oT A, 6yleM Ha3sBaTh NMPOCTPAHCTBOM A
(MW mpOCTpaHCTBOM, 3aHHMaeMbiM A). B 3ToM yTBepXKAECHHH
MPaBO YNOTPeONSATH TEPMHH <«IPOCTPAHCTBO A» MOCTaBIEHO
B 3aBHCHMOCTb OT TAKOIN0 YCJOBHSI, KOTOPOE HEBHINOJHHMO.
M noromy B COOTBETCTBHH CO CBOMCTBAMHU ONepaTopa «ecjiH, TO»
5TO NPaABO PeaiU30BaTh HEMb3s. 3aMeHa «ecsH, TO» HA BLIpaxke-
HUSA «eciii GBI, TOY, «ecyid 6l MOXKHO OBIJIO, TO» JIHIIbL eme 6oJee
3alyThiBaeT [eJ10. TaK 4YTO [pHBeNEHHBIE CXeMb 00pa3oBa-
HUS TEPMHHOB HNPOCTPAHCTBA JIOFHYECKH COBEPINEHHO HECOCTO-
ITeJbHL . AHAJOTHYHO /11 BpPEMEHH.

Ilo HameMy MHEHHIO, JOTHYECKH KOPPEKTHBIM SABJAETCA
JIUINp TAKOH NYTh. JlOoruueckou sKCnAHKaHH OJNAI0TCA TEp-
MHHbI, 0603Ha4alolie NPOCTPAHCTBEHHBIH H BPeMEHHOH 10pS-
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JOK HHAHBHAOB, TEPMHHBLI «IIPOCTPAHCTBEHHAA CTPYKTYDay,
«BPEMEHHASi CTPYKTYpPa» M COBOKYNHOCTb TEPMHHOB, KOTOPHIE
CBSI3aHbI ¢ HUMH M KOTOpbIE Mbl OTUACTH paccMorpenu. HUro ka-
CaeTCst CaMUX CJIOB «IPOCTPAHCTBO» H «BpPEMS», TO OHH MOFYT
ObITH TOYHO ONpefesieHnl JHIIbL KaK YacTH CIOXKHBIX Bbipaxke-
HUH (ecsi¥, KOHEYHO, ectb B 3TOM Haj06HOCTBH). Hanpumep,
tak: «MluauBHA @ HaxoauTcs B nipocrpaHerse Ay = Df. «uau-
BHJ @ HaxXOJWTCSI BHYTPU NPOCTPAHCTBEHHOH CTPYKTYpbl A»;
«IIpocrpanctBo B o0OMactH o HcKpuBieHO» = Df-x, rae X
€CTb ONHCAHHE AAHHBLIX HAGJIOEHUS] WJH 3KCIepHMEHTa OTHO-
CUTEJIbHO TMOBEACHUS] HWJIH NOJNOMKEHHS KAKHX-TO HHAMBUAOB
B o6siacTi o. HO BO BCeX TaKHUX cJydasgXx ONpeesstioTcs Npak-
THUECKH BBIPAKEHHS, cOAEpKalUe CJIOBA «NIPOCTPAHCTBO» H
«BpeMsi», HO HE caMH 5TH CJIOBa KaK OTJAeJbHBIE CAMOCTOATE/b-
Hble TePMHHDI.

§ 6. Kpanropn pjsi BpeMeHH M npPoCTPAHCTBA

YnorpebiisieMpie B I3bIKe BbIPaXKEHUS «BCErja», «B Jiofoe
BpeMsI», «HHOTJA», «Be3je» U T. [. CYTb HESIBHbIE KBAHTOPHI,
CBA3BIBAIOLHE TEPMHHBI «HHTEPBaJ BpEeMEHH» («BpEMS»), «Me-
CTO BO BPEMEHU» (¢(MOMEHT»), «00JIaCTh [IPOCTPAHCTBAY («MECTON)
U T. A. Ecau ¢ ecTb TepMHH «BpeMs» (BpeMsi — BpPEMEHHAs
CTPYKTYpPa HJIH MECTU BO BpeMEHHOM NOpPsjiKe), a § — TePMHUH
«MeCTO» (MEeCTO — MPOCTPAHCTBEHHA CTPYKTYpa HJIH MeCTO
B [IPOCTPAHCTBEHHOM MOPSKE), TO paccMaTpUBaeMple KBAHTO-
pel IBHO OYIYT BbhipaxaTbcsl Tak:

(V) x, (Vs) x, () x, (4s) x.

§ 7. Bpems cymecTBOBAHHS 3MIHPHUECKOrO HHXHUBHAA

Bricka3biBaHHSI BHJAA <G CYHIECTBYeT BO BpeMs /» Gynem
3allHChIBAaTh CHMBOJIAMH BHJA

Et, (a)

rie { ectb Kakoe-in6o o603HaueHue BpeMeHU (BPEMEHHOTO HH-
TEPBaJa HJIM MOMEHTa), a [E! — NOpeiukar «CyLecTBYeT BO
Bpems 1».

[Tpumem jajiee, 4T0 BpPEMEHHEIE HHTEpBaJibl (BpeMeHa) H
MOMEHTb! Y TOPAACYEHBI OTHOCHTENBHO HEKOTOPOTO cnocoba ymo-
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psirourBanust. las ynpouieHus sanucu B 3ToM naparpadge 6y-
ReM CHMBOJBL {* > £2, * < 21 {* = {* ynoTpebJsiTh B CMbICIIE
COOTBETCTBEHHO «f' nocne (nosxe) (*», «i* no (pasbire) £%»,
«f* ¥ {* cOBIAJAIOT (CYTh OLHO H TO XK€ BpeMs)».

Yacrplo MMOJIHUMTHOMO ONPENEJEeHHsT BbIpaxeHHs] «IMIH-
PHYECKHI MHIAMBMI» SIBJISICTCS CJIeNYIoNlee yTBEPKICHHUE: Bpe-
Msl CYIIECTBOBAHHSI SMIIHPHYECKOTO HHAHBHAA JIOKAJH3UBAHO H
HenpepulBHO (X). D10 yTBepxkIeHHE O3HA4aeT cjeAyionee,
[lycts 7' ectb BpeMsi, Kor'jla BO3HHKaeT g (nepel 3THM €ro He
6blI0), a (® — BpeMsi, KOTJa HCUe3aeT WJH pa3pylliaercss a
(nocJsie 3Toro ero yxe Her). B moGoe Bpemst 14 Takoe, uro ¢ <
<t*, a ne cyumecrByer (yrBepxaenue X'). B mio6oe Bpems ¢
Takoe, uto {{ > {2, a He cyuiectByeT (yrBepxaeHue X?). B mwo-
Goe BpeMsi {¢ Takoe, uto {* > #* ¥ ¥ > (', a cyuectByer (yr-
BepxkjeHnne X3). JIpyrumu cJOBaMH, a He CYIECTBYyeT B Jioboe
BpeMa J0 ! (X1!), a He cymecTByeT B Jwboe BpeMs nocsue 72
(X?), u ecn g cymecTByeT B {! ¥ B £, TO cymecTByeT B J106oe
BpeMs B HHTepBaJsie Mexay f' 1 {*. B oTHOmEeHHH BpeMeH# Noce
2 yMecTHO Jaxe CKas3aTh, YTO @ HEBO3MOXKeH B JioGoe BpeMs
nocae 2. Yreepxkaenue X ecTb JHiUb cokpamenue X' A X* A
AX3, 1. e. X =Df-X* A\ X? /\ X°. A nocaennee npuHHMa-
eTCS KaK aKCHOMA, SIBJISTIONIASICST YaCThio MMILIMLHUTHOrO Ompe-
IENEHHUST SMIIMPHYECKOTO UHIUBHAA.

YrBepxkaennst X, X? u X® MOXHO NONYYHTb KaK CJeNCTBHS
M3 JPYTHX aKCHOM, 8 MMEHHO — TaKHX:

A®3. Ecau a cyuecrByeT B {' ¥ He cyuiecrbyeT B {2 no f,
TO OH He CYILECTBYyeT B Jwoboe Bpems A0 £2.

A®*. Ecau a cymecTByer B /1 H He CYIIECTBYET B £2 nocJe £,
TO OH HE CYLIeCTBYeT B Jio6oe BpeMs nocje 2.

N3 A®® u AD* cienyer: ecM a cymectByer B ' u B {2,
npuueM {1 > af? wau 2 > atl, 10 a cyulectByeT B Jo6oe BpeMs
12 Mexny ' ¥ 2. YrBepKAeHHe OUEBHIHO: €CJIM @ He CcyllecT-
ByeT B £°, To @ He cyuecrByeTB X, ecan 2> {', uau B £*, ecau
3 > {2, a Takxe g He cyiuecTsyeT B £1, ecau 2 < ', Win B £,
ecan * < 2

[lycts a, § ¥ y — nepeMenHsle AJs1 TEPMHHOB BPEMEHH.
Yreepxkaenusa A®® u AO* MoxHO 3anHcaTh TakkKe B CJAEAYIO-

el gopme:
AD3. |- (Eo(a) A\ AR (B <o)\ ~ EB(a))—
— (V1) (v <B)—~ Ev(a))
AD'. | (Ea(a) A\ (AB) (B> o) \ ~ EB(a))—
— (V1) (v > B)— ~ EY (a)).
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M3 A®® u AD?* nonyuaercs yTBepKjaeHue HempepHBHOCTH
BpeMellH CYIIECTBOBAHHS SMITMPHYECKOTO HHAMBHAA:

TP% |- Ea(a) /\ Ev (@) > (VB) (B <o) A(T<<B)V
V(B> Ay >B8))— EB(a)).

ITpuBeneM noxasartenibcTBO T@? Gosiee N MeHee TOJHO.
BMmecto ¢popmya AD® u AO* GyneM 119 cOKpameHus nucaTh HX
HoMepa A®® u A®*. Ecau xkakasa-iu6o TeopeMa BXOJAMT Kak
yacTh B TEOpeMy, CAEAYION[YIO 32 HeH N0 NOPAAKY B UBNOKEHHH
JOKa3aTeAIbCTBa, IS COKpaueHus OyaeM mucath JHib €e HO-
Mep B JIOKasatejbcTBe. Ecid N — HOMep HEKOTOpOH TeopeMsl,
umeronied Bua Nt — N2, 1o cuMBosioM (N —) GyieM 3aNHCHIBATD
ee anteneaeHt N, a cUMBOJIOM (— N) 3anuchiBaTh ee KOHCEK-

BeHT N2,
HNoxkasarensctso TO3:

I. (— AD¥) |—((y <B)— ~E7(a))

2. -((—AD%)— (v <<B)—~ E7(a)))

— AD? A2

(AD3 A 2) |- ((AD® —) — (Y <B)— ~ E7 (9)))
- (AD? —) — (v <B) — ~ Ev(a@)))

Ea(@ A (B N\ ~EB(a) B <o) \ ~ EB(a)
B<<o) A\~ EB(@) (4B (B< ) A~ EB(a))

. Ea( @ \ (B<a) A\ ~EB(a)

= (B (B <) N\ ~ EB (a))

9. Ea(@) A\ (B<<o) \ ~ EB(a)) |- Ea(a)
10. Ea(g) A ((B<<oy A\ ~ EB(a)) |- (AD® ~)
1. Ea @ AB<<uy A\~ EB(a)|—
= Ea(a) \ (B <<a) \ ~ EB(a))
Ea (@ A\ B<o) A\ ~EB(a) |- (AD?—)
(Ea(g) A\ B<a) A\ ~EB(q)) — (AD?—))

13 A5
15. IBASI=(Ea(@ A B<o) \~EB(a))—
— (v <B) —~ Ex (a))

16. |— Ea{a) \ B<a) A ~ EB(a)— (v <B)~ ~E¥(2))
17. (= Ea( @) AB<<a A\ ~ EB(g) A\ (v <B)— ~ L7 ()

18. -Ea(@) A ~EB(@) N(B<a) A(v<<B))—
— ~ Ev (a).

® NO UL @

GEEE
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ArajorutnbiM obpasom noKaswiBaercss dopmyaa 19:
19. =Ea(@ N\ ~EB(@) AN (B> o) A (r>B))—
— ~ Ev (a)
20. (18 —=)— Eo(a) B<) AY<BIA\~EB(a)
21. |- (—=20)— ~ EY(a)

22. - Ea(a) N\ B <) A\ (Y<B)Y/\ EY(a)— EB(a)
23. t—Ea(a) NEY (@) A (B<a) A (v<B)) — EB (a).

Anasoruyno noJsyuyaercst gopmynaa 24:

24. I Eo(a) \ Ev(a) A (B >>a) A (1 >>B8) — EB(a)

25. -(23\/ 24)— EB(a) |

26. |— Ea(a) N ET(a) A((B<<) A (v<B)V
V(B >a) A(r>>B)) — EB (a)

27. |—Ea(a) N Ey(a)— ((B<<) A (v B) VB> A
/\ (¥ >B)) —EB (a))

28. -(VB)(27)

29. |-28 —((27 —)— (VB) (— 27))

30. —(27 —=)— (V) (—27).

®opmyna 30 ectp T3
Yreepxkpaenus 18 u 19 skpupanentn A®® u A®* B TOM

cMbIcse, uTo eciy npunA1b 18 u 19 3a akcuomsr, To AD3? u AD*

OyayT TeopeMamH, BbIBOAHMMBIMH H3 HHX.
Ecnu yuecTh pasnuuue OTPHLAHMHA ~ H |, TO aKCHOMbI
A®® nu AD* cnepyer 3aMeHUTb TAKHMHU YETbIPbMS:

— (AP (~EB(a) /1 EB(a))(~Ev(a) / ]|EY(a))
—(AD?*(~ EB(a) / ? EB(a)))(~ E1(a) /? EY(a))

— (A®! (~ EB(a) / "1 EB(a)) (~Ev(a) /"1 EY (a))
— (A® (~ EB(a) /1?2 EB (@) (~Ex(a) /? EY (a)).

i

§ 8. CymecrBoBaHHe NMpoOCTPaHCTBA U BpeMeHH

O6pa6oTrka nmpocTpaHCTBEHHO-BpeMEHHOH TEPMHHOJIOTHH He
3aKaHUMBAETCH BBejEeHUEM COOTBeTCTBYIOMMX CYyOBrekTOB. Ecin
HocJ/ieAHNE BBEJEHBl, 3TO HE O3HAYAeT, YTO MbI MOXEM 10J1Y4aTh
OCMBICJICHHEIE BHICKA3LIBAHHS, COCAUHAS UX C JOOBMY NpejH-
KaTaMu. YCJIOBUA TPefuu¥poOBaHUA MPOCTPAHCTBA H BPEMEHH
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NS 1Hesoro PAAA NPEAHKATOB €lle AOJKHBI ObITh ONpeaeseHbl.
Bosrmem, Hanpumep, yTsepxkaenue O GECKOHEYHOCTH [MPO-
ctpadcTBa. OHO, B 4AaCTHOCTH, MMEET CMBIC/ KAaK 3aMeHa AJis
CREAYIOEro MOJMOKEeHHUS: HMEEeTCsT Crioco6 YCTaHOBJIEHUS [0~
pPslKa, OTHOCHTENIBHO KOTOPOIo YIOPSAOYHUBAIOTCS MPOCTpaH-
CTBEHHBIE CTPYKTYDbl; ¥ 3TOT YNOPSIAOUEHHBIH P 6€CKOHEUEeH,
B npotuBHOM cllydae OHO HE HMEET CMbICJa.

BosbMeM npeamkar CyIecTBOBaHHA. B KakoM CMpicje Tro-
BOPAT O CYUIECTBOBAaHHUH MPOCTpaHcTBA ¥ BpeMeHH? OcTaBuM
B CTOPOHE pa3juyMsl TEePMHHOJIOTHH, PACCMOTPEHHBIE BHIIIIE,
H BbIAeTHM O6iiee: 1) BONPOC O CYUIECTBOBAHHMM JAHHOrO IMPO-
CTPaHCTBA H BPEMEHH H NPOCTPaHCTBa M BpeMeHH Boobiie; 2) BO-
POC O CYILECTBUBAHNH NIPOCTPAHCTBEHHO-BPEMEHHEIX CTPYKTYD.

[lepBuiii Bolpoc NPHHHMNHAALHBIX TPYAHOCTEH He npel-
CTaBJiseT; BONPOC O CYIIECTBOBAHMH JIOGOTO NPoOCTpaHCTIBa (M
BPEMEHH) H BOIPOC O CYUIECTBOBAHHH NPOCTPAHCTBA (BPEMEHH)
Boo6uie COBNAJ2IOT M CBOAATCH K BONPOCY O CYINECTBOBAHHH
HEKOTOPOTro JaHHOTO NPOCTpaHcTBa (M BpeMenH), nogofHo TOMY
KaK BONPOC O CYIECTBOBAHHHM CTOJIa BOOGIE CBOAMTCH K BO-
NpOCy O CYIIECTBOBAHHH KAaKOTO-TO KOHKPETHOI'O CToJa.

Bonpoc o cymecTtBOBaHMH CTPYKTYD CBOAHTCS K BONPOCY
O CYIIECTBOBAaHHUHM NOPANKOBHIX OTHOLICHHH, a CYIEcTBOBAHHE
NOC/EHUX olipenensiercs B 3aBHCHMOCTH OT CYIIECTBOBaHHS
NpPEeAMEToB: OTHOIIEHHE aRb cymecTByeT, eCyii U TOMBKO €CJIH
CYUIECTBYIOT @ ¥ b M 1IPH 5TOM OTHOILEHHE MEXAY HUMH HMEHHO
TaKOBO, KaK CKa3aHO B YTBepxieHHH aRb. JIpyrue onpepele-
HHSA CYHIECTBOBAHUS SABJSIOTCS JIHIB YCJIOKHEHHUEM 3TOH CXEMbl.

Ilockonbky npocTpaHCTBeHHbIE CTPYKTYPH CYTh CTPYKTYPHI
SMIIHPHYECKHX NPEeaMEeTOB, TO M3 CaMOTO OlpelesieHus NpeiH-
Kata CYIIECTBOBAHHMS IJIsT 3THX CTPYKTYp CjelyeT, 4TO IpO-
CTPaHCTBO HE cyiectByer 6e3 smiupuueckux npeameros. Ho,
OCKOJIBKY He TOJIbKO B 06HMXO04e, HO M B HayKe o6Xoadarcs He-
ABHLIMH ONPEAETICHUSAMH, 3TO OOCTOSITENILCTBO OCTAeTCH CKPHI-
THIM, U TOJMOXKEHHE O HEBO3MOXKHOCTH CYINECTBOBAHMS IPOCT-
pancrTsa 6e3 Belllel pacueHMBaeTcs M Kak pe3yJabtar Hab/one-
HUH WK Kak noctyJhiat. CoBepilleHHO aHANOTHYHO AJIS BPEMEHH:
BpeMsd He cymecTtByer 6e3 3MIMPHYECKHX H3IMEHEHMH.

Hawunoe npoctpanctBo A cyliecTByer IJisl HCClefoBaTedNd,
eUIM M TOJNBKO €CJH JJIST Hero CylecTByeT jJaHHas NPOCTpaH-
CTBEHHAs CTPYKTypa A (WM CYLIEeCTBYIOT KaKHe-TO NpeaMeThl,
o6pasymomye NpocTPancTBeHHYIO CTPYKTYPY A, B caydae nep-
BOI'O CMBIC]I2 TE€PMHHA). A TOCHERHSS CyHIecTBYeT AJs HCClie-
JOBaTelisl, €CJH U TOJNBKO eC/H CYIIeCTBYIOT NpeaMetH at, ...,

126



.., a" (WK KaKMe-TO NnpeiMeTsl B COOTBETCTBYIOUIMX MeCTax),
U NMOPANOK MX TAaKOB, KaK cKa3aHo B onpenedeHdd A. Ilpocr-
pancTBo BooOwe cyunlecTByeT [Jf HCclefoBatess, eclid M
TOJMIBKO €CJIU JUIST HETO cYHIeCTBYeT KaKoe-To JAaHHOe IpPOCTPaH-
cTBO. BakHO 3ameTHTb, YTO 3j€Ch npejrnoJaraercss CyuiecTso-
BaHHE npejMeToB, 00pa3yioliUMX NAHHYIO NPOCTPAHCTBEHHYIO
CTPYKTYPY, B HEKOTOpPO€ RAaHHOE BpeMs ([IpearioJiaraercs «Oj-
HOBPEMEHHOCThLY BeleH).

OnpepenieHnsi CyIecTBOBAHUA JJIsI BPeMEHH AaHAJOTHYHHI,
TOJbKO HaNnoOMHHAaeM, YTO B HMX HMEIOTCS B BHJIY HE 3MIHPU-
yecKMe YCTOHYHBhLIe BelllH, a u3MeHeHHs BenleHd. Y 3j1ech BakHa
pa3sHOBpeMeHHOCTb n3MeHeHul. Yamenenus:, obpasyomue aaH-
HYI0 BPEMEHHYI0 CTPYKTYpPY, HaOMIONAI0OTCS HCCIEeOBATEIEM H,
cJie[OBaTeIbHO, CYLIECTBYIOT /ISl HEr0 B pasHoe BpeMms, a cama
BPEMEHHAS CTPYKTypa cyulecTByeT AJf HEro MMEHHO TOT/A,
KOT/1a OHa UM pukcupyercs. Tak yTo i uccaepoBaTesss HMeer
CMBICJI FOBOPHTD HE O BpeMEHH CymeCTBOBAHU A JIaHHOTO BPEMEHH,
a JINIIb O HEKOTOPOH npocTpaHcTBeHHOH 06/1aCcTH, B KOTOPOR HC-
ciejioBaress HabuogaeT H3MeHeHus1, 00pasyiolue JaHHYIO Bpe-
MEHHYIO CTPYKTYpy. DTH H3MEHEHHsI, MOKHO CKa3aTb, «OAHO-
I pOCTPAHCTBEHHEI.

§ 9. Honoxenne UHAUBHZA B MPOCTPAHCTBE U BPEMEHH

[losioxkenne MHAUBHIOB B IIPOCTPaAHCTBE U BPEMEHH Orpejie-
JISIETCSI UX MeCTOM B NPOCTPAHCTBEHHHIX M BPEMEHHRIX pfAjax
H MOJIOKEHHEM BHYTPU IPOCTP AHCTBEHHBIX U BPEMEHHEBIX CTpPYK-
Typ. B nanbHelimem, ynorpebisass BuipaxKeHHsI «BO BpeMs [»
H «B MecTe s», Mol OysieM HMeTb B BHiy Kakoii-to (mo0oit)
cnoco® yCTaHOBJICHHSI TOJIOXKEHHSI HWHIHBHIIA.

§ 10. Tor xe caMbli HHJIHUBH]

Hano pasnuuats aBa cayuas ynorpebieHnst TEpMHHA «TOXK-
JeCTBEHHLIHY B OTHOLIEHWH HHIMBHIOB:

1) Korja umeercsi B BUAY, YTO HHAMBHK @ U b TOXj€CTBEH-
HBl 10 KaKUM-TO IPH3HAKaM; B 4ACTHOCTH, 3€Ch MOXKeT HMeThb
MeCTO cJiyuyai, KOrja a U b ToXAeCTBeHHHB! 110 BCeM NpU3HAKaM;

2) KOrja umeercs B BHAY, YTO @ H b CYyThb OfHMH U TOT Xe
HHIMBH].

HacTHHM c/ly4ad, YKa3aHHHH B nyHKTe 1, MOXKHO 3anucath
TaK (P -— nepeMeHHas AJs NpeAHKATOB):

(VP) (P (a)« P(b)).
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B 3stom cinyyae, MOXHO ckKasaTh, a H b TOXAECTBEHHHI BO
BCEM.

KaxkeTcsa eCTeCcTBeHHBIM CUMTATh, YTO e€CJH a4 U b ToxKuecr-
BEHHBI BO BCceM, TO @ H b cyTb OfHH U TOT ke UHAuBHA. OfHAKO
BLIp 2XKEHHME «OHH U TOT Ke HHAMBUI» HMEET COBCEM HHOM CMBICI.
BosoMmeM Taxkoit npuMep: UHAMBHI a uMeeT NPH3HAK P BO Bpems
! u pe UMeeT npu3HakKa Q B 3TO BPEMS: 32TeM MPOUCXOIUT €ro
v3MeHeHHe, M BO BpeMst {2 HHIMBHA a He uMeeT P, HO 32TO Npu-
obperaer Q. UHauBUI a OcTaeTcss TEM Ke caMpiM, HO MHAUBH] a
BO BpeMs {} ¥ MHAMBHL @ BO BpeMs £ He SBJSIIOTCS TOKACCTBEH-
HEIMH BO BCeM.

Bripaxenue «OaMH M TOT e HHJIUBH]» ONpENesieTCs: coBep-
IIeHHO HHAaue, a UMeHHO — TakK. MiupuBuaH a U b cyTh OHH U
TOT K€ HHIUBUJ, €CJU H TOJBKO eCJIH AJsT HHX HMEIOT CHJIY YT-
BepxKaeHus (B HUX & eCTb lepeMeHHas JJisi BpeMmeHu, a ff —
nepeMeHHasl st cliocO60B YCTAaHOBJNEHHSI MOJIOXKEHUR HHIU-
BHiA B IPOCTPAHCTBE):

1) (Vo) (VB)(a = Bb)
2) (Va){((Ea (a) < Eo (D)).

[lepBoe yTBepxIeHUE O3HaU2eT: B J1000€ BpeMst @ TOXKAECTBEH b
10 NPOCTPAHCTBEHHOMY HOJIONKEHHIO OTHOCHTENbHO Jo6oro
cnocoba yCTaHOBJIEHHS! NPOCTPAHCTBEHHOro mopsifka. Bropoe
O3HayaeT: Bcerja, KOrja CylecTByeT OAWH U3 a U b, cymiect-
ByeT # APYro# (T. e. BpeMeHa WX CYLIeCTBOBAHU S COBNAAIOT).
M3 Broporo no npaBusy KOHTPANO3ULIMU NOJYYaeM: BCErja,
KOrja He CYUIeCTBYeT OfMH H3 a u b, He cymiecrByeT M Jpy-
roi.

Kak BHguM, BBIpaKeHUE «TOT 3Ke CaMbld MHAMBUJ» TPaKTH-
yeckKy WHPOKO ynorpebumo. Uro ke kacaercs cayuasi, Koraa
SMOHPHYECKHE MHIUBHIH @ ¥ b TOXKAESCTBEHHH BO BCEM, TO OH
(GAKTHYECKH HE MOXKET BCTPETUThCH, MOCKOJbKY SMIIMPHUECKHE
MHAMBUJH TIOCTOSTHHO HM3MEHSIIOTCS TakK MM HHaue {3TO OlbIT-
Hoe CyxJeHue). JIuimp ass1 a6CTpaKTHHIX HHIMBHLOB BO3MOK-
HO JONYLIEHHEe, COTJIaCHO KOTOPOMY HeKOTODHe HHAMBHABI HE
H3MEHSIIOTCS CO BPEMEHEM.

Bripaxenue «TOT Ke cambiii» Bbille ObLIO ONpeAeNeHo A
uHauBua0B. OHO, najee, NOJKHO OBITH ONpeAeNeHO AJs 1po-
YHUX THUMOB SMIIHPHUECKHUX NPEAMETOB — KJACCOB, CKOILJIEHHH,
cTpYKTYp H T. 4. Ocolriit MHTEpeC 3eCh 1151 HAC NPEeACTaBJIsIeT
onpejesieHde ero st CTPyKTyp.

Bosbmem cTpykrypy A, o6pa3oBaHHYIO MHIUBHZAMHU al,...
.evy @, M CTPYKTYPY B, 06pazoBaunyio HuauBunamu b', ..., b,
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Hast toro utobu cuurath A v B ognoii U TOH e CTPpYKTYPO#,
HeoOXonuMo caenyiowiee: 1) 4uCjaO HHAMBHAOB a', ..., a® noJ-
»KHO OBITh PABHO YHCAY HHAUBUZOB b, ..., b™; 2) 115 Kaxaoro
HHAUBHI2 @ uMeercss MHAMBUA b* Takoi, uto & U b* — ojuH
M TOT e MHIMBHUJ; U B OGPATHYIO CTOPOHY, JJISI KaxXkuoro b
HMeeTCst @ TaKOH, uTo b*® U af — OAMH ¥ TOT ke uHauBua. Ho
storo Majio. Ocraiorcsl euie OTHOIUEHHSI MEXAY HHAMBHJIAMH,
O6pasyioniuMH KaxKAyio CTPYKTYpY. BKaiouatk WM He BKJIIO-
YaTh TOXKAECTBO ITHX OTHOLUEHHH B ONpeje/€HHE BLIPAKEHHUS
«TOT K€ CaMblily Jiist CTPYKTYp? B npupoje Bemeit He 3a70KeHO
HHYEro TaKoro, yro o00d3blBaeT HAC NPUHATH TO HJAH HHOE
pelIeHue.

Hrak, BO3MOXKHbLI 10 KpaiHEH Mepe BA CMBIC/IA BhIpAKEHU I
€TOT K€ CaMbIi» NPHUMEHHUTENILHO K CTPYKTYpaMm:

1) cnabuiii, mp¥ KOTOPOM CUMTaeTcsl JOCTATOYHBLIMM IS
OllpefeJIeHUsT YKa3aHHbIE BhIIE fABa nyHKTa (6yieM TrOBOPHTH
«c1a00 TOT K€ caMblity); |

2) CUJBHBIH, IPH KOTOPOM TIOMHMO YIOMSIHYTHIX ABYX I YHK-
TOB B ONpeeNieHHe BKIIOUaeTcss TPeTHH MNYHKT — TOXIECTBO
OTHOLEHMH MeXAY COOTBETCTBYIOWIMMH [apaMH HHAHBHOB
(6yieM TOBODHTH «CHJIBHO TOT 3Ke CaMblily) .

Ilpuyem cuabHLIE BapHaHT, B CBOIO ouepens, audxpepeHuu-
pPyeTcsi: MOXKHO OUpaHMYUThCS TpeOOBaHHEM TOXKAECTBA OTHO-
INeHHI HA YPOBHE [1PEIMKATOB MOPSiAKa, HO MOXKHO NOTPpeb0BaTh
elle M COBIAJEHMS COOTBETCTBYIOUIMX HMHTEPBAJIOB MEXKAY HH-
auBupamu. Tak, Ha puc. 8

MOKA3aHO, YTO OTHOILEHHE IOPSAAKA COXPAHSETCS B TOM CMBIC/IE,
yTo B 060MX cayuasix 2 W 4 uMmeer mecto b® > ab', HO uHTep-
Bag Mexay b* m b® usmenusacsi. Tak uyto ecam B nape a! u bt
U B ape a® v b* Mpl HMeeM 71€/10 ¢ OJJHHUM U TeM 3Ke HHIHBHIOM,
TO AJIS1 OTBETA Ha BOIPOC, UMEEM MBI JeJ0 ¢ OfHOH U TOH Ke
CTPYKTYPOH MJIH C PA3HBIMH CTP YKTYpaMH, TpeGyeTcs elie 10ro-
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BOPEHHOCTb OTHOCHTENBHO NMOPSAAKA HHAUBHAOR U NPOTAKEHHO-
cTH HHTepBaJoB. B ciabom BapuanTe Bce CTpyKTyphf 1—4 cyTh
OlHA U TA XKe CTPYKTypa, B CHUJBHOM Xe CTPYKTYypHl 1 u 3
He eCTb OjJHAa U Ta Xe cTpykrypa. Eciu B cusibHOM BapHauTe
YUHTHIBAETCSI TAKIKE pasMep UHTEPBAJIOB, TO BCE CTPYKTYPH 1—
4 nonapHO HE €CTh OJHA U Ta XK€ CTPYKTypa.

OG6paniaeM BHUMaHde HA TO, YTO OTPULLAHHEM YTBEpKACHUSI
«a U b cyTh TOT XK€ CaMHIl UHAUBUA» €CTb YTBEPKICHUE «a H
b HE eCTh OJUH 1 TOT XK€ UHJKBHI», a HE YTBEPXKAGHUE «a U b
pasaHynby. [0 B ToM, 4To @ U b MOryT pasauyarbcd, Ho ObITh
OXHUM Y TEM X€ HHAUBUAOM B pPAa3HOE BpeMd.

§ 11. Hamenenue mpocTpaHcTBa U BpeMeHH

BosbMeM npocTpaHCTBEHHYIO cTpYKTYpy A, ofpasoBaHHYIO
npeaMeTamu al, ..., a*. [{aa Toro utoOul cyurarth A, B34ATyIO BO
Bpemd £, 1 A, B3ATYIO B ipyroe Bpems £2, onHoH! H ToM Ke CTPYK-
Typoii, Heo0XoxuMo, YTOOH AJ5 KaXKI0ro @' BHITIONHAJIOCH CJle-
Ayiollee: af, B3ATHIH B {1, u @f, B3ATHIN B {*, CYTh OAMH U TOT XKe
npeamer. Ho pocraroyuno 310 yciaosue uau HeT? HyXHo JjH
B ONpeNeJeHHH YKashiBaTh HAa TO, YTO BCE OTHOLICHUT MEXIY o
B {2 OCTAIOTCA TAKUMM XKe, Kak B I1?

EcJsin 3T0 BTOpOE YCJOBYE B ONpPeAeNeHHH HE YKa3biBaTh (He
CYUTATh €ro 06A3aTeIbHBIM), TO TPOCTPAHCTBEHHBIE CTPYKTYPH
B cyJly omnpefeseHufl OyAyT UMETb BO3MOXKHOCTH H3MEHSATHCS
(T. e. yrBepxkKuenue «A H3MEHWJIachb» W APYrHE NPOU3BOAHbLIE
YTBEPXKAEHUA O BeIMYMHAX U3MEHECHUH, O CKOPOCTH U T. 1., MO-
ryT 6HITh UCTUHHBIMH). ECju XKe 3To ycloBUHe cuuTarh o6sA3a-
TeJAbHBIM, TO BCE NPOCTPAHCTBEHHBIE CTPYKTYpPH OYRYT HEus-
MEHHH 1O OnpeJieIeHHsIM: eCJIi OTHOIIEHUT Mexny a' B {2
He U3MEeHWJIHCh cpaBHUTENbHO ¢ i, To cTpykTtypa A He u3aMe-
HUJIACh; €CJIH XKC OHYU U3MEHUJIKCh, TO MbI HEe HMEEM TIpaBa CKa-
3aTh,»uTo A B u A B £2 cyTh OfHA K TA XKe CTPYKTYpa, H He
HMeeM YCJOBHH JJIsI TIPUMEHEHHs TNPEAUKATOB H3MEHEHU.

Bropoe ycinoBue He MeniaeT ToMy, YTO NMPOUCXOAUT CMEHA
ORHUX CTPYKTYp ApyruMu. M Bce TO, 4TO MOXKHO ckasaTb 6e3
MPUHATHA BTOPOTO YCJIOBHS, MOXKHO CKasaTh U C HUM TOJILKO
B HECKOJbKO MHLIX BhIDAXKEHUAX (HA WHOM BAapUAHTE A3BIKA).

3ameTnM, KCTaTd, €lle OfHO HHTepecHoe OOCTOATENLCTBO.
[Ipenmer a, B3ATHIH B j1000e BpeMsd, €CTh OJUH U TOT XKe NpeaMeT
a. 31ech YKasaHHe Ha BpPeMdA HE BXOJUT B COCTaB TEPMHHA.
Ec/iy ke Mb! BBE/IEM YKa3aHue HA BPeMs B TEPMHH, T. €, BO3b-
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MeM TepMull «a, B3aThil B 1y («a, KoTophifi cymecTsyer B 1'y)
¥ <«a, B3ATHIH B #* («a, KOTOpBIH CyllecTBYeT B £%»), U IpH 3TOM
OxHH u3 {1 u {* npeBocXoguT Apyrofi, To o603HaAYaEMble UMK
IpeAMeTHl HeMb3Sl pACCMATPHBATL KaK OJMH U TOT XK€ TIPEAMET
B CHJly BTOpoOro myHKTa onpenenenusi. OHU CyTh JIUNIb Tpe-
CTABUTEJIM ONHOIO 4 TOro xe Kjacca npeametros a. Tak 4To ec-
JIY TIPY 33JaHHU IPOCTPAHCTBEHHOH CTPYKTYphbl A QUrypHpyIOT
HAa3BaHUA 00pa3yloIIUX €€ TIPeAMeTOB TOJNBLKO YTO pacCMOTPEH-
HOrO BKJA, TO YCJOBUS JAJS1 TIPUMEHEHHS NPEIKKATOB H3Me-
HEHUS HMCYE3al0T, U BCE BHICKA3bIBAHHA 00 HW3MEHEHUSX MNpo-
CTPAHCTBEHHBIX CTPYKTYP OKA3hIBAIOTCH HENPOBEPSIEMBIMH.

OOparumcst K BpeMEHHBIM CTPYKTypaM. 3Jech, IJsl TOTO,
yToObl CKAa3aTh «Ta € camas BpeMEeHHAA CTpyKTypar, Tpeby-
eTcs1, 4ToObl OBIIM TEMU Ke caMmbiMu 00pasyiouiye ee coOhiTus.
Bosbpmem npocreiimuit cayuyaii — cTpykTypy B 43 nBYX coObl-
Tl b' u b%. Bpemsa cymecrBoBanusi B ecTb camMo 3T0 Bpewms.
[Tycrs b* npousomto B 2, a b® B {2. I1ycTh uutepBaa mexny &
u #* ectb Bpems ;. UToOhl cyauth 00 W3MEHEHUHU, HAJO B3SITH
Ty e caMylo CTPYKTYypy B B jpyroe Bpewms f,. [Ipuyem Kak i,
utl, TaKk u ¢, 4 {* cyTb pasHnie BpemeHa. Ho mo onpenenenuio
CyIieCcTBOBaHUs COOLTHR coObithst b* u b® He cymecTByIOT B 5.
Ecau Mbl BosbMeM HEKOTOpbie COOLITHS, aHanoruuuee b* u b2,
HO CYIIECTBYIOIIUE B fy, OHU 110 ONPENEJCHUAM HE CYyHIECTBYIOT
B ;. Tak uTo 31n€ch jaKe HEe3aBHCHMO OT YCJOBHA, aHAJOI'Hy-
HOTO BTOPOMY YCJOBHIO JJIS1 NPOCTPAHCTBEHHBIX CTPYKTYp, BCE
BbICKAa3bIBaHUA 00 U3MEHEHHSIX BPEMEHHRIX CTPYKTYp HeJb3f
HpOBEpHUTh. 37ech HeMb3s CKa3aTh, YTO BPEMEHHAS CTPYKTYpa
H3meHusack. Ho Henb3s cKaszaTh, 4TO OHA HE U3MEHHJACH:
yTOObI IPU3HATh, YTO B HEe U3MEHHUJACh, HYXXHO BOCIIPOU3BECTH
Te Xe caMmuie cobbitus b u b® B £,, uto HeBo3MoXHO. TakuM oGpa-
30M, B CUJIy OnpenesieHUH Halld BBICKa3bBaHHUA KaK 00 u3me-
HEHUAX BpeMeHH (00 YyCKOpeHUH, 3aMeAJIeHud U T. 1.), TaK H
O €ro HeU3MEHHOCTU ABJSIIOTCS HEMPOBEpPSEMBIMHU.

Ho MoXHo a4 cuuTaTh, 4TOo NPUHATHE TAKHX BHICKA3bIBAHUH
aBjasieTcs neqoM Gesobunubim? Huyero nopobuoro. Ecau Mbl
IPUHAMU YTBEpXKACHHUE, YTO BPEMEHHbBIE CTPYKTYpLI H3MeH:-
IOTCSl, TO B CUJIY CMBICJIA COOTBETCTBYIOIIUX TEPMUHOB Mbl NIPU-
JeM K CJeACTBUAM, NPOTUBOPEYANIUM IIPHHATHIM OIpeneseHU-
fIM (Hanpumep, K 3aKJIIOYEHUIO, YTO OXHO U TO e coObnTHE OCY-
ecTB/seTCs B pasHoe Bpemsi). [IpuHATHe TaKoro poaa BhiCKa-
3bHBAHHH O3HayaeT HeSIBHHIH OTKA3 OT KAKUX-TO ONpelesieHui,
H3MeHEHHE CMBIC/IA TEPMHHOJIOTHH U T. 1. JTO HE PU3UYEcKUe
JONYIIEHHSI, a BCEro Juiib HeOpexxHoe o6pauleHHe Co C0BaMH.
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EdHCTBEHHOE, UTO YMECTHO FOBOPUTD C TOUKH 3PEHUA H3Me-
HEHMH O BPEMEHHBIX CTPYKTYpax, 3TO H3MEHEHHUE BPEMEHHOro
HHTEPBA/Ia MEXK1Y Pa3/iIMYHBIMH IpEeICTaBUTE/AMH KJIAaCCOB CO-
ObiTHii, U3MeHeHHE MOpsAIKa NpeAcTaBuTeNell K1acCoB coOLITHIA
u T. . Ho 310 Huuero oliiero He UMeeT ¢ H3MEHEHHEM BpEMeH-
HBIX CTPYVKTYpP 4 BpPEMEHH.

BosMoxkHa ,jin Takad cuTyalusd, 4yTo B OJHOM MECTe MHpa
BpeMst uJeT uHaye (Opictpee, MensieHHee, Ha000pOT), YeM B ApY-
roM? He roBops yx o ToM, yTo BooGie 6ecCMbIC/I@HHO TOBOPUTD
O JBUKEHUM BPEMEHHU, €C/IH CTPOrO OTHOCHTLCS K CJIOBAM U pac-
CMaTpHBaTh JBUKEHHUE KaK BHJ| U3MEHEHWs, 3JeCb NPUCOeIH-
HAIOTCA CJIOBA, ABJAIOMIMECHA PE3yJbTaTOM CPaBHEHHA (Hampu-
Mep, c/10BO «ObicTpeer). OcraBuM B CTOpOHE YyKasanuywo Oec-
CMBIC/IEHHOCTb U copMmysupyeM npobieMmy npuemiaeMmbiM o0-
pa3soM Tak: nycTh coObiTus a' 4 a* cyTh 3JeMeHThl KJacca coObl-
Tuit Ka (1. e. ofHOpoAHbe coObiTus), a b' u b* — kiacca Kb.
[Tyctb usMepenue Bpemend Mexnay a' M a® jajno pesynabrar
a'(R'a) a*, a mexpy b' u b® — pesyabrar bYR?*B)b%. Urolbns
CPaBHUTb 3TH BpeMmeHa, HeoOXonuM eauHbli crnoco0 yCTaHoB-
JIEHUs1 BPEMEHHOrO OTHOIIEHUA T Kax JJIsl Tmapsl coObtuii al
M g, Tax ¥ 47151 napbt b u b2, JIumb nocsie TOro, Kak Mbl IOJTYYHM
a' (R%) a® u b*(R*y) b*, MBI MOXKEM BbICKA3aTb CBOHM CY2KIEHUS
O BpeMeHHOM OTHOIeH’H a' u b', ¢ oJHo# cTopoHbl, U a® U b2,
C Jpyroi CTOPOHBI, OCYHIECTBUB MX cpaBHenue. Hanpumep, Mul
MOXKEM CKasaTh, 4YTO B HeKoTopo#l obnactu npoctpancrsa A
CHAayaJia IPOUCXORUT ¢ U 3aTeM d, a BoOsacTu nnpocrpadcrea B —
HaoOopoT, npuuyeM B A uHTepBan Mexay ¢ U d BABoe OoJbLie,
yem B B.

HM3meneHne npoao/izKUTeNIbHOCTH CYIIECTBOBAHHMS WHHBYU-
JOB C U3MEHEHHEeM HEKOTOPHX YyCJOBUH He ecTh H3MeHeHHe
Xoja BpeMeHH. Tak, OT U3MeHeHHsI CKOPOCTH JABUXKEHHs 3aBH-
CAT MPOROKUTEJIbHOCTD CYIIECTBOBAHUA HEKOTOPHIX MHKPO-
yactuil. Ho BuieTh B 9TOM npumep uaMeHeHHs (3aMeyieHu s UJIH
YCKOpEHHS) X072 BpeMEeHU NPaBOMEPHO B TaKo# XXe Mmepe, Kak
B cJydae U3MEHEHHS MPOIO/IKUTEJIBHOCTH XKU3HU JIOJEH B 3a-
BUCUMOCTH OT H3MEHEHHUd XapaKrepa MUTaHMsI.

Paccmorpum, HakoHell, Tako#i cayyaii. Ilycts B3siTa nmapa
OJUHAKOBLIX yacoB ¢ U . CJ0BO «OAUMHAKOBLIEY 3]leCh €CTh HH
K 4eMy He o0sA3biBaiomiee JurepaTypHoe Bbipaxenue. ToyHee,
cJelyeT cKasaTh, 4YTO Yacbl OJHOPOJAHBI HJHK IIPUHAJAJIEXKAT
K ogHoMy Kjaccy. Ilyctb o ocraBnennt Ha 3emne (A), a f§ no-
MelleHb!l Ha Teso B, Kotopoe Bo Bpems (' nokugaer 3emo,
ABUXKeTCd KaKuM-To oOpa3oM u Bo BpeMmsd (% BO3Bpalliaercst Ha

132



3emimio. Ilycrs nMokaszanua o ¥ B OKa3biBalOTCSl  Pa3 iy HLIMH
(B 0. NPOU30LWIO HEUTO, XapaKTEPU3yEMOE BeJIUUHHON X, a B f§ —
BeJIMUMHOU Y, IPUYEM X U Y HE PaBHLI).

Hto MOXKHO BHICKa3aTh 00 yKaszanHoM ¢akTe, cobimoaas npa-
BUJIa OCMbICJIEHHOCTH ynorpeOnsieMuix BhipaxkeHui? Habmopa-
TeJlb, OCYIIECTBJIAIOLUN CPABHEHUE O U B U UMEIOIIUH KAKOHK-TO
cnoco® U3MepeHHst BpeMeHH, B KOTOpOM OH ¢uKcupyer 1, [?
H UHTEPBAJ 2 MEXAY HUMH, MOXET CKa3aTh CJeIVIOIEe: MOKa-
3aHUA O 4 5 pa3/UYHbL; 32 OJHO U TO K€ BPeMd 2 B 0 OCYHIeCT-
BUJICA HEKOTOpPLIM mnpouecc, (UKCUpyeMbld BEIUYHHOH X, A
B f§ — npouecc toro ke pona, GUKCUPYyeMull BEJUYUHOH Y;
3TOT MPOLECC B OJHUX H3 YACOB ¢ U [ NPOTEKaJs MejJIeHHee
(GbicTpee), ueM B ApYyrux U3 Hux. Ha Bonpoc o ToM, CKOJMBKO
MPOILJIO BPEMEHU, HYMNKHO NOCTABUTH JPYrod BONPOC: OTHOCHU-
TeJIbHO KaKoro crocoba orcyeTa BpeMeru? M TonbKo npu aTom
YCJAOBUM MOXKHO JaTh TaKue OTBETH, HE NPOTUBOpEYalLye ApYyr
apyry: 1) 3a Bpems z upolio Bpems, KOTopoe XapaKTepuayer-
cAd BEJUYMHON X (NPOULIO BPeMEHH Xx), OTHOCUTEJIBHO ¢, yCTa-
HOBJIEHHBIX HAa A; 2) 3a BpeMs 2z Npoluio BpeMs i OTHOCHTENbHO
B, yCTaHOBJIEHHHIX Ha B; 3) NPOLLIO BPEMSI 2 OTHOCUTEJILHO
HEKOTOpPOro crnocofa yCTaHOB/JEHUS BPEMEHHEIX OTHOINEHUH;
4) npolio BpeMsl X OTHOCUTENbHO o HA A; O) npomjio BpeMd ¥
orHocuTeNIbHO P Ha B. IlynkTel 1—5 MoryT nonapso coBnajarsb
U pa3auvyaThCes, YTO He urpaet posd. Ho HeBO3MOXKHEI UMelolIye
cMbicst Boipaxkenus «Jia A u B npouwto passoe Bpemsy, «J1as
A n B Bpems TeKJI0 ¢ pa3HuYHONA CKOPOCTBIO» U T. I1., 0O OHH
NpEenoaraioT cpaBHeHHEe U OHO U TO Ke BpeMs, 06e3 KoToporo
YKA3aHHOE CpaBHEHUE JIOTUYECKU HUCKJIIOYEHO.

Takum oOpa3om, 1ejio HE B TOM, UTO YTBEpKAEHHE O 3aMel-
JIEHUHU WJIH YCKOPEHUU BpeMeHUd HeBepHO. [1es10 B ToM, YTO 31eCh
OZUHAKOBO OECCMBICJIEHHO KAK CAMO TAaKoe YTBepXKIeHWe, Tak
U €ro oTpuilanye. 3Jech UMEIOT MECTO A3bIKOBBIE KOHCTPYKIIUY,
OXOXKHE HA BLICKA3LIBAHUS, HO TAKOBLIMH HE SBJISIOIIUECH,
100 BXOAAIIME B HUX BLIPAKEHUS HE UMEIOT CMbiCJa (He ABJA-
I0TCS TepMyHaMu). A OeccMBIC/IMILY HENMb3s J0Ka3aTh (IONTBEp-
IUTBh) W HeJIb3d OlPOBEPrHYTL.

Ecau ana Kakux-n4060 npeaMeToB POULIO BPEMEHU X OTHO-
CUTEJbHO HEKOTOpOro crnocoba yCTAHOBJIEHHHA BPEMEHHEBIX OT-
HOIIEHUH o, TO AJ4 JIIOOLIX I1PEIMETOB 34 3TO XKe BpeMs MPOLIO
BPpEMEHH X OTHOCHUTEJNBHO O.. JTO YTBEPKIEHUE €CTh JOTHyec-
Kasl TAaBTOJOTHSA, TOJbKO 3T0 00CTOATENLCTBO 3Je€Ch CKPBITO 34
Hecrporo#i clioBecHoH dopmynupoBKoi. OHo uHaue (u OoJiee
ABHO) MOXKET ObITh C(OPMYJIUPOBAHO TaK: AJd Jiioboro npeamera
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Q, eCJIU N 4 MOXKHO U3MEPUTh BpeMd CTlocoOOM o ¥ €Cnu NpHU
S3TOM IOJIyYaercd BeJHYMHA X, TO BeJUYHHA BpeMeHH s a
OTHOCHTEJILHO ¢ XapaKTepu3yercs BeJIMYUHOU X.

§ 12. Heo6paTtumocTh BpeMeHH

Bonpoc o6 ofpatumoctd U HeoOpaTHMOCTH BpEMEHH €CTh
yacTh Bomnpoca o0 u3MeHeHUH BpeMeHH. Mpl ero BbIACJIHJIH
37ech, 4YT0Obl OOpaTUTh BHUMAHHE €l HA OAHY JeTallb.

Bonpoc 06 o6patumMocTd U HeoOpaTUMOCTH BpEMEHH CMELUH-
BAIOT C BonpocoM 00 o6paTiMOCTH U HEOOPAaTUMOCTH TTPONECCOB.
Ho ecan pake 11a MUHYTY HPU3HATh, YTO 3TO0 — OJHA H Ta XKe
npobsemMa, Mbl JOJKHBI CUATATLCA C TAKUMH (PaKTaMH.

Ecsiu Mu1 Habmtogaem npespaiienue A B B, a 3atem ofpart-
Hoe npeBpanieHue B B A, 310 He OyjpeT BO3BpaT BO BPEMEHH:
ecau B ! wabionaerca A, a 3ateM B {2 uMeer mecto B, 10 00-
paTHoe mnpeBpamenne B B A BOSMOXKHO JuIIb Bo Bpemd £,
caenyiounee 3a i u {2, Kpome Toro, 10 A, KoTopoe npespamanoch
B B, u To A, B KOTOpoe npeBpaTtusocs B, 3TO HE OfUH U TOT XKe
npejgMeT B CUJY OINpeReseHUs] BHIPAXKEHUSA «OJUH U ToT XKe
npepmer». B pesyabrate B =2 A nosyyaerca npeaMer TakoH
Xe, Kak A (Toro e Kiaacca), HO He TOT ke A.

Heob6patuMocTh BpeMEHM HE HUMeeT HUKAKUX (U3UYECKHX
ocHoBaHMWil. BpemeHHAs TepMuHOJOrHA BhipabaTniBaercsl Tak
( ¥ /it TaKUX OTHOWIEHWH NpegmMeToB), YTO B CUJY CaMOTO CIIO-
coba BHIpabOTKH 5TOH TepMUHOJNOrUM TNPUXOJUTCH MPH3HATDH
HeoOpaTuMOCThb BpeMeHd BO u3bexanue KOHQUIMKTA C onpeje-
JIEHUSMM TEpMHHOB.

ITycte uHTepBas BpeMeHM #' HWMmeeT MecTo No3ke, uyeM [
(T. e. Bce u3MeHeHHus, npoucxojsmue B ', MpoucxoadaT nosxe
BCeX W3MEeHEeHuH, npoucxomswux B f%). Bripaxenue «BpeMms
oOpaTumo» o3Hayaer (B NpOCTEHINeM CJAy4ae) CJAEeRyIOLILe:
BO3MOXKHDBI Takue ! u %, jiast KOTOphiX MOXKHO W3MEHMWThH BpeE-
MeHHOe OTHoIeHHe Ha obpaTHoe (T. e. chesarb Tak, 4To {*
Gyzer mMmerh mecto nosxe, yeM (1), IlpuyeM nocrosauuo npe-
rnoJiaraercd OfHA W Ta kK€ TOYKa OTcyeTa BpeMeHU (4To 37ech
He urpaer poau). Ilycrs (' > 2 o3nayaet, yrto ! nosxe ¢?,
a 2 > {' — naobopot, uto % nosxe £. OGepHyTb BpeMs —
3HaYuT B HeKOTopoe BpeMs uMeTh ¢t > 1%, a B npyroe — #> ¢t,

UroOnl OTBETUTD HA BONPOC O TOM, BO3MOXKHO U HeT ofep-
HYTh BpeMd, Hajl0, KaK BHAWUM, CAMH BpPEMEHHHIE WHTEDPBAJH
(1 MOMEHTBI) paccMaTpUBaThb KaK WHAMBHU/I U YCTAHOBUTH, YTO
OyneT Ha3BIBATbCSl BPEMEHEM CYHIECTBOBAHHS BpeMEHH.
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My He O6yleM BOCCTAHABJAUBATL BCE TOHKOCTH, CBA3AHHBIE
C NEPeHOCOM NPUHATLIX BHIE ONpeaeseHUd HA TAKOro pojaa
unpuBuan. IlpuBenemM JuMIUb ouyeBHAHBLIH pe3yJbTar: BpeMs
CYILIECTBOBAHHUS JAHHOrO BPEMEHH ! ecTb camo 3To Bpemsi f.
Tax uro f! He cymecTByeT B 7%, a {* He cymecrByer B {*. Ecau
{? ye cymecTBYeT B {1, 10 {2 He GyneT Gosiblle CYIIECTBOBATh HU-
koraa. Tak 4To Bo Bpems 3, Korjaa Mbl XOTHM TNMOJMYYUTL £2
—>t', e 6yneT cymecTBoBaTb HU %, uy {1 (MocKoabKy 13 > {1).
‘Tak uto ! ¥ {2 HeNOBTOPHMDBI, ¥ OTHOLUEHHE MEXKLY HUMU H3MeE-
HUTb yxKe Hesab3s. CKa3zaHHOe MOXKHO A5t Oosibltiefl yOeauTe/b-
HOCTY nepedopMyJIHpOBaTh, 3aMeHUB £ K {? CKOMIEHHSIMH H3Me-

Henuil B {1 ¥ {2, KoTOpHEe HHAUBUAYAJIbHBl H, 3HAYHT, HEMOBTO-
PHMEL.

§ 13. 06 oTHOMIEHHH NOPOKAECHUS

[Iycrp unpuBun A yiaeren ¢ 3emun Bo BpeMmsd ' i BepHyJCs
Bo Bpems 2. Ilo caMoMy CMBICTY C/TOBa «BepHYJICH» Bpems £3
caenyer 3a {' OTHOCUTENbHO HEKOTOPOH TOYKH OTCUETA BPEMEHHU
a. Ecau unguBuy B cymecrBoBan B £ uwin jo (1.4 He cymecT-
ByeT B £, To coriacHo A®® u AD? 3TOT UHAKBUA HHUKOrAA HE
OyneT cymecTBoBaTh nocse 2. Tak uro eciin B ecTh oTell Wiy
MaTh HHAMBHAA A, To MO KpaliHeli Mepe MOXKHO CKa3aThb Cleny-
jomee: Kyaa 6u1 A Hu yJaeTan ¥ Kak 6bf OH HH Jerad (¥ 4To Ohl
C HUM HH CJIYYWIOCh B NMYTH), €CJA¥ OH BEPHYBIINMChH, HE HAXO-
JUT B KHUBbIX CBOMX pojuTeled, TO OHY HHKOTAA YXKe He Iof-
BATCS Ha CBeT, IPUYEM HAIIA YBEPEHHOCTb B 3TOM BbITEKaeT
U3 AHa/MH3a TEPMUHOB, B KOTOPBIX (hOPMYJHPYIOTCA HALIH
YTBEPKAEHUS.

OTHoweHHe NeTer U pojauTeiell ecth YaCTHLIN cjiydall OTHO-
IIeHH s «IlopoxkaaeT». JLJisl 3TOro OTHOUEHUs 0 ONpefeseHHIo
HMeeT CHITy CJeAyiolee: ec/id a nopoxpaaer b, To pis jaoboro
cocofa ycTaHoB/ieHusl BpeMeHHOIo Mopsiika HUHAMBHUJ O BO3-
HHKaeT padblue, yeM b. Ecnu a 1  cyTh nepeMenHbie BpeMeHH,
a a u b— uuauBUAHBIE TepeMeHHbie, TO CKAa3aHHOE MOKHO

3anycarb Tak: ecjy a nopoxzaaer b, To /s joboro crnocoba or-
cyera BpPeMEHH “

(o) (4B) (Ew. (@) N\ 1 Ea(b) A\ EB(D) A\ (B> a))-

Mbl 3ech HE paccMaTpHMBaeM CMBIC TEPMHHA «IIOPOXKAAETY
nojiocTeio. Ho npuBeneHHOE yTBEPKNEHUE €CTh YaCTh BO3MOXK-
HOTO MMILJIMLUTHOTO olpejiesienus ero. Eciin 370 onpejenenue
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e [IPHHUMATL, TO JIMOO OTHOUICHUE JCTEH U pojuTeneil ue Oy-
JeT YACTHHIM CJlyyaeM [OpOXKIeHHA, JIHOO pasroBophl Ha 3TOT
CYET TEPAIOT BCAKHH CMBICJI.

§ 14. HenpephBHOCTh mpPOCTPAHCTBA M BpeMeHHM

HenpephiBHOCTE NpPOCTPAHCTBA U BPEMEHH HC CBOAATCA K
HeIlIpEPLIBHOCTH PANOB 3MNHPUUYCCKUX IIPEAMETOB B NPOCTpaH-
cTBe U BpeMeHU. OHU HENpepbIBHLI B TAKOM CMBbIC/IE: MEXKAY JIO-
ObIMH I1POCTPAHCTBEHHBIMH (BPEMEHHBIMH) CTPYKTYPaMH 3aKJIO-
YeHBI TAKXKE IPOCTPAHCTBCHHLIC (BPEMEHHEIE) CTPYKTYPhI. Y TOU-
HUM 3TO IIOHHMAaHHE.

Paccmorpum cHauana wuurepBaanl. Ilyers {a, b, o}
{¢, d, a} — npocrpaHcTBeHHbe WHTEPBaJbl, NpUyeM b > ac.
BosMoxXHbl aBa nytu. IlepBriil: npyHATh, YTO NpY 3aJaHHHX
ycaoBusiX Takxke {b, ¢, 0} — NpoCTpaHCTBEHHbIf1 HHTEDPBAJ.
Ho npu stoMm Bo3HuKaer Bonpoc: Kak Outh ¢ {a, d, a}? Urobul
IPU3HATb €ro NPOCTPAHCTBEHHBIM UHTEPBANIOM, TpeOyercs eme
OJlHA aKcHoMma (akcuoMa CJOXKEHUA HHTepBaJOB): ecnu {a,
b, a} u {b, ¢, a} CcyTh IpPOCTPAHCTBEHHHIE WHTEPBAaJbl, TO
{a, ¢, a} — TaKxKe NPOCTPAHCTBEHHKLH UHTEpBAN. BTOpoil myTh:
IpUHATb, YTO [pPHU 3aJAHHBIX YCJOBHUAX {4, d, 0} TaKkKe ecTb
[IpOCTPAaHCTBEHHBIH HHTepBan. Ho npu sToM BO3HUKAET BOIMPOC
otHocuTenbHo {b, ¢, a}. UroObl NpU3HATH €r0o NMPOCTPAHCTBEH-
HbIM HHTEPBaJOM, HeobGxoauMa eme akcuoma (akcHoMa jede-
HUS UHTEpBaJOB); ecnd @ >ab u b > uc v npu stoMm {4, c,
@} — NpOCTpaHCTBEHHKIH UHTEPBAJ, TO {a, b, o} u {b, ¢, A} —
NPOCTPAHCTBEHHblE HHTEpBashi. COBEPUIEHHO AHAJNOTHYHO JIJ1A
Bpemenu. IlpuBenerHnie ABa NyTH SKBUBAJIEHTHHI.

Ecau npuHaTa akcHOMa CJIOXKEHUS UHTEPBAJIOB, TO JOJKHA
ObITh MPHHATA CjaeAyiomas akcioma X', ¢ moMolpio KOTOPOH
MOKHO OIIpeJe/IUTh HelnpephlBHOCTh IPOCTPAHCTBA HA YPOBHE
HHTEpBaJioB: ecnu {a, b, a} u {c, d, &} cyTh NPOCTPAHCTBEHHLIE
HHTEpBaJILI U NIpU 3TOM b > e, 10 {b, ¢, &} TaKXKe ecTb Ipo-
CTPaHCTBEHHBbIA WHTepBasn. HaszoBemM X' aKcUOMOH HeNpephIB-
Hoctd. OrnpepesneHde HEIPEPLIBHOCTH INPOCTPAHCTBA MPUMET
TAKOH BHA: «IPOCTPAICTBO HenpeprBHOy == Df, X1. Ananoruu-
HO JUI BpEeMeHH.

Ecay npHesgTa akcdoMa JAEJCHHs] MHTEPBAJIOB, TO JOMKHA
ObITb MpPHHSITA CAELYIOUIAS aKCHOMA HENMpPepbBHOCTH X*: eciu
{a, b, a} u {c, d, a} — NpPOCTPAHCTBEHHKE HHTEPBAJK U IIpU
stoM b > ac, 10 {a, d, a} — TaKXe NPOCTPAHCTBEHHBbIH HH-
tepBan. HenpepbiBHOCTL IHpOCTpAaHCTBA ONpEIENHTCA Tak:
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¢npocTpancTBO HenpephsHoy = Df. X%, AHANOruuHo Lins Bpé-
MEHH .

Ecan and BpeMeHK IpKBEIEHHOE OIpellesieHre Kaxercs
AOCTATOUHBIM (BpeMsd TIPEACTaBASIETCA «HEMJIOCKOCTHBIM® MU
«HeoOBeMHBIM»), TO 118 npocTpaHcTBa Tpebyercst OoJee obuiee
onpeJeneHue, YUUThIBAIOULee J100be IpOCTPAHCTBEHHBIE CTP VK-
Typhl. 3aMeTUM, YTO 3TO TpebyeTcs U A1 BPEMEHH, €C/IU YYeCTb
pPa3HONPOCTPAHCTBEHHOCTh CMOcOoO0B oTcyera BpemeHd. Bo Bed-
KOM cJiydae, B IPUBOAUMOM HUXKE OIpPEAeJeHUU JJii BpeMeHU
MOZKHO UMEeTh B BUNY JIMIUb OKHAapHBIE CTP YKTYPHI C OOLIKM Cr1o-
coO00OM yCTaHOBJIEHUA NMOPAAKA (IPUBBYHBIA YACTHLIN CAY4YaH).

JIl CTPYKTYp HAM K3BECTHBI TAKKE COOTHOIUECHHSA: OJHA
CTPYKTYpa ecTh NOACTPYKTypa APYTOK U OAHA CTPYKTypa Ha-
XOJAKTCA BHYTPK APYTOH (€C/K BCE 3/1eMEHTH IEPBOH HAXOLATCS
BHYTPH Apyroi#). Bropoe cBOAKTCA K nepsoMy TakkM oOpasom.
Eciu crpykrypa A Haxoxzurca BHYTPHM CTPYKTypol B OTHoCH-
TeJNbHO HEKOTOPOro KJsacca Crnoco0oB YCTaHOBJACHKA NMOPAJKA @,
To: 1) samementet A o6pasyioT cTpykTypy A* oTHOCHTENIRHO Q,
a syeMeHTH B o0pa3yor cTpyKTypy B* OTHOCUTENBLHO @;
2) snemenTet A u B o6pasyior cTpyKTypy C OTHOCUTENBHO «;
3) A* ectb nogcrpykrypa C u B* ectp noacrpykrypa C. Tak
4YTO B jAajbHeidmieM JAOCTAaTOUHO OTPAHUYUTHCA COOTHOLIEHKEM
CTPYKTYPH 4 IOICTPYKTYPH.

TlpumeM caenyionyio akCHOMY CJOXKEHHKA NPOCTPAHCTBEH-
HbIX CTPYRTYp AD®: ecniu A u B — npocTpaHCTBEHHKIE CTPYK-
TYpbl, C — CTpYyKTypa OTHOCKTe&NIbHO @, A U B — noacTpyk-
Typel C OTHOCUTENBHO @, TO C TakXe ectb NMPOCTPAHCTBEHHAA
CTPYKTypa (T. €. CJIOXKeHHe NPOCTPAHCTB RaeT NpPOCTPAHCTBO
WY CyMMa MpPOCTPAHCTB €CThb INPOCTPAHCTBO). AHAJOTHYHO
IV BPEeMEHHK (CNOXEHHEe BpEeMeH JaeT BpeMsd; CyMMa BpeMeH
eCTb BpeMs).

Ipumem cienyoulylo akCKOMY HelnpepbIBHOCTH INpOCTPaH-
crBa A®%: ecoim A w B — npoctpaHCTBEHHBIE CTPYKTYpPhI OTHO-
cutenpHo @, C— CTpyKTYpa, 06pa3oBaHHas OTHOCUTENbHO 0. K3
sneMenTOB A (nprueM u3 A B3AT N0 KpaiHei Mepe OAKH 3/1eMEHT)
Y 37IeMeHTOB B (TaKXe B3AT N0 Kp aiiHell Mepe OfiuH 37eMeHT B), 10
C ecTb npocTpaHCTBEHHAdA CTPYKTypa OTHOCKTENBHO ¢ (T. €.
MexX1y JoObIMH INPOCTPAHCTBAMM 3aKJ/IOYEHO MPOCTPAHCTBO).
AHANOrKYHO INnd BpeMeHM (MexKAy JI00nMH BpeMeHamH 3aK-
JIIOUEHO BpeMsi).

Jlpyroii BapHaHT — ¢ aKCHOMOH Je/eHHd NPOCTpPaHCTBA U
BpemeHu. Ecnur npusAT NepBhiff, TO BTOpoH Mojsyuaercsd Kak
caeacTsie. M Haobopor.

137



§ 15. UHBapuaHTHOCTL TPOCTPAHCTBA U BPEMeHH

[IpocTpaHCcTBO ¥ BpeMs MHBAPHUAHTHLI B CMEICTIE CJIEAYIOILIEH
aKCHOMBI: ecyid A eCTh npocrpaHCTBenHada (BpeMeHHAs) CTPYK-
Typa OTHOCUTEJbHO o, U A* ecTh CTPYKTYypa, oOpazoBaHHadA U3
sneMeHTOoB A oTHOCcUTENBHO B, TO A* TaKiKe €CThb NMPOCTPAHCT-
BeHHad (COOTBETCTBEHHO, BpEMEHHAs) CTPYKTypa.

CKasaHHOe MOXKHO UCTOJIKOBATh TAK: MPOCTPAHCTBO BCErja
OCTaeTCsl NMPOCTPAHCTBOM (2 BpeMs — BpeMeHeM), He3aBUCUMO
oT crnocoba ero orpaHHYeHus, OTCYeTa, U3MEpeHHd U T. II.

§ 16. Toxxecrso ¥ pasiuune MeCTa W BpPeMeHH

ITyets A u B — npocTpasCTBeHHbBIE CTPYKTYPhI OTHOCHTEJb-
HO o. BricKaseiBanusd «MunuBup HaXopuTcsi BO BpeMsi [ BHYT-
pu A (BHyTpu B) OTHOCUTENBHO o» OyjneM KparKO 3aMUCLIBATH
OykBaMu COOTBETCTBEHHO X U Y. IIpuMeM ollpejeieHuA:

1) A v B nepecekaiorcsl OTHOCHTEIBHO oo BO BpeMs f, ec/iu
u tosbKo ecau (H1) (x A y).

2) A u B coBnajaoT OTHOCHUTEJNBLHO & BO BpeMs £, ec/H H
ToNBKO ecd (V1) (x /\ y).
AHaJIOTHYHBIE ONpeNeNeHUsa UMEIOT CHJIY AJsl BPEMEHHKIX

CTPYKTYD, C TOH JIHlb pa3Hullell, 4YTO BhipaxKeHHUE «BpeMs [»
TIOBCIOAY 3aMEHAeTCH Ha «MECTO Sy

M3 onpenenennii 1 u 2 cnenyer:

3) A u B He mepeceKaloTCs1 OTHOCUTENBLHO OO BO Bpems £,
ecid ¥ Tosibko ecad (A1) (x /\ y).

4) A u B He COBNajajOT OTHOCHTEJIBHO O BO BpeMs f, eCnu
n Toasko ecad (VD) (x /\ ).

BonblumHCTBO MoNe# NpUHUMAET YTBEpXKAEHHE: (DU3HUECKOe
TEJIO HE MOXKET OJHOBPEMEHHO HAXOAUTLCA B Pa3HHIX MecTax.
Ho nocraseTe Bonpoc: noyeMy He Moxet? M Bul, Kak npaBuiio,
YCJBIIIUTE B OTBeT: TaK YCTpPOeHA NMpPUPOAA.

Ho npupona 3pech Ha caMOM fesie COBEPIICHHO HU IIPH YEM.
M npuBenernHoe yTBepKeHHe He TaK YK GECCIIOPHO, e/l PA3o-
OpaTbcst B TOM, 4TO OHO O3Hayaer. [Ha camom pene 310 yTBeEp-
KAECHUE IPUHUMAETCH I IOCTONBKY, IIOCKOJIbKY HESIBHO IPHU-
HAUMAeTCs HEKOTOpoe OIpejesieH’e TEPMHHOB «PA3HLIE MecTay
H «B TO K& caMmoe BpeMsy.

BoipaxeHus «pasubie MeCTa» ¥ «pa3Hble BPEMEHA» HEOJHO-
3HAYHBL OHY MOT'YT O3HAYaATh, YTO HEKOTOPHIE NMPOCTPAHCTBEH-
Hble (BpEMEHHEIE) CTPYKTYPHI He IepeceKaloTcs, U MOr'yT O3Ha-
4aTh, YTO OHHU HE COBIAAAIOT. A BBIPAKEHUA «OAHO H TO XK€
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MECTO» U «OfHO U TO ¥Ke BpeMsi» MOT'yT O3HayaThb, YTO IPOCTPaH-
CTBEHHbIC (BpeMeHHEbIe) CTPYKTYPH NlepeceKaloTcsi 1 MOT'YT O3Ha-
4yaTh, 4YTO 3TU CTPYKTYpPH COBIAAAIOT. |

KpoMme TOro, ToxzaecrBo U pasjauyue MeCT U BpeMeH IIOHU-
MaeTcsl KaK TOXJIECTBO U pasJvyue NpeIMeTOB IO NPOCTpaH-
CTBEHHOMY U BpeMeHHOMY NOPAJAKY, T. €. KaK TOXKAECTBO U pas-
JIMYUe TOYEK TPOCTPAHCTBA U MOMEHTOB BpeMeHU B NMPOCTPAaH-
CTBEHHOM U BPeMeHHOM nop sifke npeameroB. Tak, 4yTo, Hanpu-
Mep, BHIPAXKEHUE «a OJHOBDPEMEHHO b» MoxKeT O3HayaTh 4 =
= ab, rpe o — cnoco0 oTcyeTa BpeMeHH, a TaKxkKe TO, 4YTO
BpeMeHHbIe WHTEPBaJbl, B KOTOPHIX CYIUIECTBYIOT @ 4 b, coBlla-
AAIOT.

Ecny npuHsTO onpejeseHue, corJiacHo KoTropomy A u B
CYTh pasHble MeCTa, ecJI4 U TOJbKO eCJIM OHU He IlepeceKaloTcH,
TO U3 YTBep3KIeHUA 3 NONYYUM B KayecTBe CAeACTBUA: IMITUPHU-
yeCKUH UHAUBUJL He MOKeT HaXoIUThCS OJHOBDEMEHHO B pas-
HHX MectaX. IlpuyeMm oxHoBpeMeHHOCTDb 3Jech MOHUMAETCSH KaK
TOXKJECTBO MOMEHTOB HJIM COBIIaficHUEe BPEeMEHHRX HHTEPBAJIOB.
Ecnu e pasHbie MecTa onpeaesednl 6osee «caaboy, JUlllb Kak
HECOBIIAJaloUIMe MeCTa, UJIM pa3Hbie BpeMeHa olipefesieHnl Kak
HECOBNaJieHHe BPEMEHHHX HHTEPBAJIOB, TO He UCKJ/IIOUeHa BO3-
MO>KHOCTb HaXOXJeHUs HHAUBULA B OZHO U TO XK€ BpeMs B pas-
HbIX MecTax (ecjid OH Haxoaurcss B ux oOmeil yacrd).

§ 17. lpepuumMpopanue H3MEHEHHH

HMameHeHue sx => sy uecaenyercss Kak ocoOwift nmpenMer
s(sx => sy), U eMy TIDUNUCHIBAIOTCA npeluKarul. [locnexnue npu
3TOM JIOJIKHBI OHITh B psjle ciayyaeB CIElHaJbHO ONpeneseHsl,
a UMEHHO — TOTAa, KOTJa yYUTHBaeTcsi 0ocOOEHHOCTh 3TOTO JIO-
TMYECKOr0 THIIA SMIUPUYECKOro InpeaMera.

HN3amenenue paccmarpuBaercsi Kak JHCKPETHOe, €C/d He
NMPpUHUMAETCSl BO BHUMaHUe mepexojgHoe cocrosnue. Ecau po-
nycKaeTcs, 4TO NePeXoHOro coctognus Boolie Het, To Aonyc-
Kaercst abcrpakTHoe u3meneHue. Mamenenue paccmarpusaercs
KaK HEeNUCKpeTHOe, ecyad TTPUHUMAeTCS BO BHUMaHHE Nepexoj-
HOe COCTOsTHHE, U IIOCJIefiHee B CBOIO O4Yepelb paccMaTpUBaeTCs
KaK CKOIJIEHHE U3MeHeHUH U T. J. JO TeX TNop, NoKa He JoHxeM
0 HeNnpepHIBHOIO pAja NPOMEXKYTOYHBIX H3MeHeHHH. Takum
oOpasoM, TpeJuKaTH «IUCKPETHLIH» U «HeIUCKPETHhHIH» B IpHU-
MEHEHUHU K U3MeHeHUI0 MpUobpeTaroT JOMOJHUTENbHBINA cpaBHU-
TEJHbHO ¢ UX NMPUMeHeHHUeM K psijlaM OTTeHOK, a HMEHHO ~— YKa-
3aHde Ha cnoco0 Hailero asaausa.
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H3amenenue s (sx = sy) cywmecrsyeT (OCyINeCTBJAAETCS1) B HH-
TepBaJsie BpeMeHH £, €CJIH U TOJbKO eCJiH HMeeT MecTO cJeAylo-
lee:

1) B £! cymecTByeT sx (M HE CYIIECTBYET SY);

2) 3areM BO BpeMs f2 cymectByeT s (~ x \ ~ y);

3) 3ateMm Bo BpeMA {* cymecTByeT sy (M He CYIIECTBYeET SX);

4) 1, 2, {3 oOpasyioT HenpephBHBIA PALI;

5) { ecTb BpeMeHHOH HHTepBaJi, B KOTODPBIH BKJIOUYAETCH
HHTEPBaJ MEXIY ! ¥ ¢3, a TakkKe NPUMBIKAIOIHE K HEMY YaCTH
! u 1%, xoropbie HeOOXOIUMbI U JOCTATOYHH JJ15 CYIIIeCTBOBAHUA
SX H, COOTBETCTBEHHO, SY; { €CTb NPHU 3TOM cOOCTBEHHOE BpeMs
s (sx = sy).

Hsmenenue s (sx == sy) CymecTByer TOJLKO B cOOCTBEHHOE
Bpemsa f. Kak ToJIbKO OHO NPOH3OIIJIO0, OHO NepPecTaeT CylecT-
BOBaTh KaK ocoOblt MHpuBUA. OHO KaK HHAUBHUI HE CYINECT-
ByeT B JitoGoe BpeMs 0 ! u B Jiioboe Bpems mocie 5.

Tlpenuxatr = sABasieTca aByxmecTtHoiM. Ho ymorpebasiercs
H OJHOMECTHBIH NPEAUKaT «H3MEHSIeTCH», «U3MEHUJICA» U T. II.
(6ynem ero usobpaxkaTh CUMBOJIOM |, ), KOTOPLIH MOKHO OIIpe-
JeJqUTh cenyiomuM obpasom: | (@), ecau U TOJBKO €CJIU BO3-
MOXKHO KaKoe-TO BEICKA3bIBaHHEe, KOTOPOe COJAEPXKUT B KaueCTBe
CyOBbeKTa @ H KOTOpPOEe HCTHHHO B OJHC BpeMf U HEHCTUHHO
B Jpyroe; npuyeM 3TO BuicKasniBanue He ectb E (a) u ~ |E (),
T. €. CYIIeCTBOBAaHHE @ Mpejriosaraercs.

Takum o6pa3om, npemuxkaT | ecTh JHIUb MOIH(pUKALHA
=> 711 0cOOLIX C/yyaes.

[lpumeHuMbl JIM mpeauKkaThl H3MEHEHHS K CaMOMYy H3MEHE-
HHI0? Bomnpoc ganexo He npasjHbld, NOCKOJABKY C HEACHOCTBIO
B TAKOTO PoOJa caydasax ynorpebsieHusi TepMUHOJIOTHH CBSA3aHBI
pa3JUYHOr0 poja CHeKYJSIUHH.

YTo MOXHO MUMETb B BUALY, NPUMEHAA NpPEAUKaTHl => U |
K H3MEeHEHHIO S (sx => sy)? Boamoxkubl Takue chayuau: 1) sx
npeBpamaeTcs He B sy, a B 82; 2) sxX IpeBpaluaeTcs B sy, HO HHAUE.
B mepBoM cjydae uMeeT MECTO JpYroe usMeHeHue s (sx=>52).
Bo BTOpOM csyyae BCTaeT BONPOC: CPABHUTEJLHO C UeM HHaye?
Eciu s (sx = sy) npousomioe, TC OHO yXKe He CYIECTByeT
¥ He OyjeT CylecTBoBaThb HUKOTAA. 3HAYUT pedb MOXKET HATH
JUIIL O CPABHEHHH CJydaeB HW3MEHEHHS OJHOrOo KJjacca.

[Tyete sx! &= Kxs, sx2 &= Ksx, sy’ & Ksy u sy* & Ksy.
IlycTe npoucxogssT HJAM MOrYT HPOUCXOAUTH H3MEHEHHS
s (sx! = sy’) u s (sx®=sy?). DTU UBMEHEHHUS CYThb 3JIEMEHTHl OJI-
HOTO U TOTO Xe KJaacca uaMeHeHuH Ks (sx = sy). OHu Moryr
pasJ/nuaTbCs [0 CaMbiM Pas3jUYHLIM [PH3HAKAM — [0 MeECTy,
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110 NpOJOJIXKUTEJNLHOCTU U T. . HO 3TO HE ecTb H3MEeHEeHHEe KaxK-
joro us s (sx' = sy') u s(sx? = sy?).
Takum o6pa3zom, NPUMEHUTE NpPEAUKATH U3MEHEHHU S K CAMUM

M3MEHEHUSIM NMPOCTO HEBO3MOKHO — COOTBETCTBYIOIIUE BhLICKA-
3LIBAHUSA OecCMEBICJEHHH.

Hasa npepukara HIMEHEHHS MMEIOT CUJY YTBEpKIEHHS,

BXOJAIGHE B €ro MMIOJHIHTHOE OlipelesieHue, B 4YaCTHOCTH —
TaKue:

I. |~ (sx=>sy) — ~(sx=>8 ~Y)

= (sx " |=>8y) <> ~ (sx=> sy)

=~ (8x=>sy) —x \/ (sx=>52) /\ ~ (Y /\ 2))
. =~y ~(Sx=>sY)

o =X~ (5x = sy)

= (8x=>8y) —> (sx=> 5~ X) /\ (s ~ Yy =>5Y).

S

ITocnennee uuraercs Tak: «Ecau sx npeBpailaercss B sy, TO Sx
HCue3aeT U Sy BO3HHKAET B TO K€ caMoe BpeMss. HacTHBIH cay-
Yan: «Ecau npeamer a npespamaerca B b, TO B TO XK€ camoe
BpeMsl ucue3aeT a 4 BO3HHUKAeT b».

§ 18. IlepeMewienue

[lepemelieHue €1 B NpOCTPaHCTBE (IBUXKEHHE) €CTh YaCTHLI
C/lydail H3MEHEHUS.

[Ipepuxar => B c/lyyae nepeMelieHUs MMeeT TaKOod CMBIC.
[lycte x ecTb BrickaswiBaHHe «Tes0 @ HaXOAHUTCH B MECTE oy,
Yy ecTb BhiCKashiBaHHE «Teso a HaxoauTcs B MecTe P», o u
CYTb Pa3HBIE MECTa, COCTOSHHE SX IO BPEMEHH MNPeAIeCTBYeT
sy. Hlpu sTOoM sx == sy uuTaercA COKpauleHHO Tak: «TeJao a
[IepeMecTu/iochr (lepemelaercs) U3 Mecra o. B MecTo f».

Broipaxenue [ (@) («Tesqi0 a nepememnaercss (IBUXETCS)»)
JBYyCcMBICIeHHO., OHO MOXKeT 03HayaTh, YTO UMEET MECTO nepe-
XofqHoe coctosiHue s (~ x /\ ~ y). Ho ero MOxHO aKkcnjumnu-
poBaTh Tak: B JAHHOE BpeMsi { MOXeT OblThb yKa3aHa 00JacThb
IpOCTpPaHCTBa o TaKas, YTO HEBEpPHO «Teso @ HaXOAHTCH B o»
U HeBepHO «TeJji0 g HE HAXOAUTCHA B olb.

BripaxeHnne «a nepeMecTHsioch U3 & B P» 10 OnpefesieHUIo
O3HayaeT, YTO B HEKOTOpoe BpeMms f' mpeaMeT a HaxOoAuJcs
B MecTe o, a BO BpeMs {* — B mecTe [, npuueM {2 > t*. Bripa-
JKEeHUE «a HE NepeMeCTUsIoCh U3 o (npedObiBaer B o)» O3HadaeT,
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4TO @ HaXOAMJICH B O KaK B /1, Tak u B {2, mpuueM B J11000€ BpeMs
mexny ¢ u {2 npegmer a 6pl1 B Q.

Ho BO3HHKaer Bompoc: BO3MOMKHO MMM HET, 4TOOB OJHH
mpubop uaH yenoBeK A OTMETHN HaXOXAEHHE a B MeCTe @ BO
Bpems ¢, a Apyrofi npubop uau yeqoBeK B OTMEeTHN HaXOXje-
HUE @ B ApYroM Mecte § B TO e camoe Bpems !? BCOMHHM
ompeseseHHe pasHbiX MecT. (COrjlacHO 3TOMY Ol peJeNEHHIO:
ecqu o U b CyTh HenepeceKaiomuecss MecTa, TO @ HE MOXeT Ha-
XOIUTbCA OJJHOBPEMEHHO B pPa3HbLIX MecTaX C TOUKH 3peHu Ojl-
HOr'O M TOTO e cnocoba ycTaHOBJIeHHS NOpAAKa. Tak 9To ec/y
pasnuude A U B o3Hauaer pasjudHe CnocOO00B yCTaHOBJEHUS
NOPAIKA, TC MBI HE MOMKEM CUUTATb @ H [} PAa3HBIMH MeCTaMH.
A ecnu pasnuure A u B ectb pa3nuune B paMKax OfHOr'O H TOTO
xKe cnocoba ycTaHOBJEHHS NIOPSAJKa, TO yYKasaHHAsl BhHIIE CH-
Tyallusi HEeBO3MOKHA.

Ecnu npHHATO OnpeneseHHe Pa3HBIX MECT KaK Hellepeceka-
oLIMXCs (He UMeEIoUHX OOLIHX «TOYeK»), TO U3 HEro JIOrH4ecKH
caenyeT HeBO3MOXKHOCTb MTHOBEHHBIX IepemellieHuil. IHepeme-
[eHHEe TCJIa @ U3 MECTa O B JPYroe MeCTo f cuuTaeTcss MrHOBEH-
HBIM, €CJIH U TOJAbKO €CJIH @ HaXOAUTCA BO BpeMSl { B G H B TO
XKe camoe Bpemsi okaseiBaercd B fi. Ho ecau nmo onpepenenuio
pasHBIX MeCT HHKAKOe TeJO a He MOMKeT HaXO[HTbCH c¢pasy
B 0 H , TO MTHOBEHHOE fepeMelieHHe HEBO3MOXKHO. TaK 4To
JIONyIlieHHE MIHOBEHHBIX MepeMellleHil ecTb YHCTO (hH3HIECKOoe
ponyimenue, OHO NpaBOMEpHO JIUIL KAK HAMEPEHHE He YYHTHI-
BaTh BpeMfl, 3aTpaueHHOE B TOM HJH HHOM CJydyae Ha fepeMme-
IEHHe, UNU KaK JONyIleHHe aOCTpakTHBIX MpEeIMeToB, Ciiocol-
HBIX [epeMeniaTbcsl BHE BpEeMeHH.

§ 19. IMapapokc psuxeHus

JBUxKeHHe, T. €. NepeMeleHne Tea B NPOCTpaHCTBE, eCTh
JUINb YACTHBIN CJlyuald U3MeHeHUH npeameTos. Ha Hero pacnpo-
cTpaHsieTCsl Bce, CKasaHHOe Bbille 00 u3MeHeHHHU BooOine. Hu-
K€ MBI PacCMOTPUM H3BECTHHIH Napajoke ABHxKeHUd «JIBHXKy-
leecs TENO HAXOJUTCS U B TO Ke caMOe BpeMsl He HaXOJUTCH
B JAaHHOM MECTE€ MpOCTPaHCTBAy.

B GoJabmidHCTBe cjiydaeB Ha Bompoc «MoxeT siu pusnueckoe
TEJIO HAXOAUTLCA U B TO Ke caMoe BpeMs He HaXOAUTbCA B JaH-
HOM mecTe?» oTBewaloT oTpuuateabHo. M B GonbminncTBe cayya-
€P MOTHBBI OTPHLATENbLHOrO OTBeTa 3aC/JYKHUBAIOT KPUTHKH.

dusyyeckoe TeJ0 HE MOXKET HAXOAUTLCA U B TO XKe caMoe
BpeMs He HAXOAUThCA B JAHHOM MecTe IOTOMY, YTO TaKOB MHP, —
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TaK 4acTO OTBEYAIOT Ha NMOCTaBJAEHHHIH BLIE Bofnpoc. JleidcTBH-
TeJbHO, B HALUEM ONbITe He BCTPEYaloTCH cJy4yau, NpoTHBope-
yaiue takomy orsery. M nukorga ne Bcrperarcsa. Ho npuuuHa
3TOr0 NPHUHIHNHANBHO OTJAHYAETCHd OT NPHUYHH TOrO, 4TO He
BCTPEUYaOTCA JIOWAAH C JECAThLI0 POraMH U 3aHlbl C JIOIHAJH-
HeIMU KonwiTamu. Ilpuunna atoro 3akmaouaercss B TOM, 4TO Mbl
yrorpel/isieM 3HAKU «H» H «HE», a BhICKa3biBaHUe «DPH3nyeckoe
TEJIO HAXOAHUTCA B JAHHOE BPeMs B JAHHOM MECTE» €CTh YaCTHBIN
ciyuad BeickaswiBaHuf. M HUKAKOU WHOU NpeMyapocTHU 37ech
He 3aKJIOUeHO.

TpyaHocTe ycrpaHeHHs BCAKUX MapajOKCOB 3aKJI0YAETCs
MpeXJe BCero B TOM, 4TOOBI CTPOro ONHKCaTh, KaK OHU NOJyya-
jorcs. Tak oOCTOUT €10 H B JAaHHOM ciiydae. OTKyjaa Gepercs
yTBEpKIeHHE «JIBHXKYyIeecs TeJI0 HAaXOJUTCA U B TO XK€ camoe
BpeMs He HAaXOAUTCH B JAHHOM MecCTe»? FBJasercs pe3yJ/bTaToM
sMiupHyeckoro Habsrogenus? HeT. Jlorudecku HeBO3MOXKHOE
HEBO3MOXHO M (PaKTHYECKH, a HEBO3MOXKII0e (M HeCYILeCTBYIO-
iree) HeJb3sl HaOJIOAATE. 3HAUUT OHO NPHUHHUMAETCH KaK aKkCH-
OMa WJIH NOJNyYdeTcs KaK CNeACTBUC U3 APYrUX YIBepKAeHHUH.
Kak akcuoma ono He MOXkeT ObiThb HPHHATO, NOCKOJBKY OHO
JIOTHYECKH MPOTHBOPEUMBO (HEUCTHHHO B CHJIY CBOHCTB KOHB-
IOHK[IUH «H» H OTPUIIAHUA «HE»). 3HAYUT OHO €CThb CJEACTBUE
KaKUuX-TO APYruUX AonyieHud. KakuX UMEeHHO?

IOMIIMPUYECKH 3aMEYeHbI cJlydyad, KOrjia O nepeMemanimeMcs
npeaMeTe HEJAb3A CKas3aTbh, YTO OH HaXOJUTCA B HCKOTOPOM
MECTe, W Heqb3s CKa3aTh, YTO OH HE HAXOAUTCA B 3TOM MeCTe,
T. €. KOrJa HMeeT MecCTo mepexoaHoe cocrosHue. Ecau P (a)
ecTb BBICKA3bIBaHHE «a HAXOJAUTCH B a», TO B OTHOIIEHUH lepe-
XOJHOrC COCTOSIHUS BEPHO BLICKA3biBaHUE

I. ~P(a)/\—~ |P(a).

Ho ecsiu He pasnuuamT ABa OTPUNAHUSA, T. €. HE pas3HyaloT
~ H |, a nocjaefHee BOCIPHHUMAIOT KaK ~, TO MEPEXOAHOE
COCTOSTHHE OIIMO0YHO ONHCHBAIOT BbICKa3biBAHHEM

2. ~P(a) \ ~~ Pla)

[lockonbky uMeloT cuay npaBuJia JIOTHKH
3. ~~ P(a)—-P(a),

u3 2 u 3 oJIy4aercs
4. ~ P(a)/\ P(a).

A ecnu npuHATO 2, TO HYKHO npiHHUMaTh U 4. Otcrola 1o npa-
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BunamM Ki u B! cienyer, uro

5. () (~ P (x) \ P (x)
6. ~ (Vx) (P (x)\/ ~ P(x)),

Tie X eCTb UHAMBHAHAA l[CpeMeHHas, T. €., UTO 3aKOH HCKIIo-
YEeHHOTO TpeThero —A \/ ~ A BepeH He JJs BceX HUHAHBHJOB.
[Tapanokc ecte pesyastaT ournb6KH, CyTh KOTOPOH 3aKJIlO-
yaercs B CJAeAYIOmMEM: ¢ caMOro HauyaJlia JonycKaeTcs HeKJac-
CHYECKHH CJYy4al, MJI KOTOPOro HeBepPHbl YTBEPKICHHSA

=P@V 1P(a)
~ |2 (@) |- P(a),

HOCKOJIbe npe,uno.nararo'r(:ﬂ TpH BO3MOKHOCTH
P(a), T1P(a), ~ P(a) A ~ 1P (a)

a NMPUMCHAIOT MpasHsa ANA KaaCCUUeCcKOro caydas, Jid KOTo-
poro OTpUIAHHA ~ | U ~ He pa3nu4yaloTcHA, a 3HAUYHT BEPHEI
VIOMAHYTHIE YTBEPXKACHHUA, MMOCKOJAbLKY AOITYCKAKTCH JHIUb
JIBé BO3MOXHOCTH

P(a), 1P (a).

§ 20. Ilponecc

[Ipouecc ectb ynops/o4eHHbBIH BO BPEMEHU PSAJ U3MeHEHHH,
oO0Jajalouil TakuMu cBohcTtBaMU. llycth a= 0 U b= ¢
ecTh Ji00asi Mmapa COCEAHHX 3JIEMEHTOB 3TOro psjna. Eciau co-
CTOSIHWe a CcyumiecTByeT B {4, b —B (*, ac— B £, 10 ¢ > 1Y
n tb > {¢. Cocrosinvs a, b u ¢ cyTb COCTOSHUSA OJHOrO U TOTO
XKe upauBuia A.

Boripoc 0 cymecTBoBaHHH Iponecca pellaercs B 3aBHCH-
MOCTH OT OIpejeseHUsl TepMHHa, o603Havatomero ero. Hampu-
Mep, npouecc B MOXeT ObIThb ompefeseH Tak: 3T0 — IOCJelo-
BaTeNbHOCTb M3MeHeHWH npeameta A TaKas, uto (a = b) A
(b == ¢). OueBnaHo, B CYyLIECTBYET, €CJIH H TONBKO €CNH CYIIEeCT-
BYIOT @ => b U b => ¢ B COOTBeTCTBYIOIIEM BpPEMEHHOM NOPsKe.
Ho npouecc B MoxeT ObITh Ha3BaH TaK: «IIponecc HNAUBULA A».
Jlns cylecTBOBaHHA TaKOro mnpoiecca A0CTaToOuHO, YTOOB! CY-
L(ECTBOBAJIO MO KpaiHel Mepe oJHO U3MeHeHHe MHAMBHAA A.
OnHHM ¢JIOBOM, BOIIPOC O CYIIECTBOBAaHHUH Iponecca peuiaercs
B 3aBUCHUMOCTH OT THIA TepMHHA, 00O3HAUYAIOIIETO €ro.

C nponeccaMu cBfi3aHbl mapajaokcel. IIponece, He uMerouui
Hayasa, He HauYMHaeTCA U, 3HAUUT, HE CYLIeCTBYeT (He [1POHC-
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xoaut). Ho cuuraercs, 4yTo npoiecc u3sMeHeHHU B MUpe He HMeeT
HavyaJia (6eckOHedeH B MPOLLIOe), OAHAKO OH cylliecTByeT. Ecu
Npolecc COCTOUT U3 GecKOHEUHOro 4ucjaa H3MeHeHHH, To OH
He 3akKaHuMBaercsi. CuuTaercsi, OJHAKO, YTO JIOOOH 3aKOHYUB-
IUACA Tpolecc MoxKHO 0e3 KOHpa pasJaraTh Ha COCTaBHBHIE
H3MEHEeHUH.

Hrto6wl pasobpaThes B 3THX NapajoKkcax, HeOOXOAUMO NpPex-
K€e BCEro OTMETUTh, UTO BhipaxKEeHUe «IIpollece He UMeeT HauaJia
(He HauMHaercs)» ABycMblcyieHHo. Ilpopecc MoxeT He uUMeTb
HayaJla KaK pAl HU3MeHeHUH, He HMeromuidl HadaJbHOro 3Je-
MmeHTa. M mpopecc MoxeT He HMeTh HayaJla B TOM CMbicJle, YTO
HUHAMBH] NpeObiBaeT Bce BpeMs (ZaHHOC HAU BOOOIE) B HEKO-
TOPOM COCTOSIHHH, H MOCJACAIee He NPeBpallaeTcs B APyroe co-
crosiHue. Hanpumep, npoiecc U3 USMEHCHUR a=>b U b =>¢C
He HMeeT HauaJla BO BTOPOM CMbIcJ/ie, ecJii COCTOsSIHHe a coXpa-
HfAETCA BO BpeMsi 1% u /.

OueBHIHO, 9TO €CJH NpPonect He UMeeT HauaJibHOTO 3JeMeH-
Ta (T. €. /s JIIOOOro ero 3jeMeHTa o HaufeTcs APYroH 3/1eMenTt
P, KoTopelil npesitecTByeT eMy), U3 3TOro He cjefyeT, YTO OH
He cyumecTByer. Eciu XKe npomecc He HaudHaJIcA, T. €. HEKO-
TOPOe COCTOSIHHE WHAUBHUIA lle CMEHANOCh APYIUMU COCTOSHUA-
MU, TO COIVIaCHO OlpelesieHHIO CYLIECTBOBAHUS IIporecca TakoH
npopecc He CYIecTByeT. Y KasaHHBIR Bhillle NepBbiH NapanoKC
eCib pe3yJibTaT CMellleHUsl NMOHATUH, T. e. OObIYHOH JIOTHYECKOH
OIUUOKH.

Hro Kacaercsl BTOpOro napajokca npouecca, To paccCMOTPUM
TakO¥ npocredmuid caydau. IlycTte npousomsio uaMeHEHHE
a=>b. AHaqu3 ero MoxeT OOHAPYXKHUTh, 9TO 3TC HU3MEHEHHE
€CThb Ipopecc U3 H3MeHeHUH

a=>ct, cl=¢c%, ...,c"=0.

M xaxercsi, 4TO Kaxjoe U3MeHeHHe 3TOr0 rnporecca MOXKHO
aHaJIU3UpoBaTh aHAJIOTHYHO, TaK YTO BCAKOE U3MeHeHHe MOXHO
IpeICcTaBUTh KaK nponecc U3 OeCKOHeUHOro 4Hcja H3MEeHeHHH.
Ho na Kaxkjoe uaMeHehHe HYXHO BpeMsi. A ecnu nocneaHee
OoJiblIe NYJi U KOHEUHOo, TO norpedyercss OeCKOHeYHOe YHCJ/IOo
H3MeHeHUH, a OHO He MOXKeT 3aKOHYUThLCHA. SHAYUT H3MeHeHUe
a = b HeBo3mMOxkHO. Ho Takke HeBO3MOXHO U KaxKAoe U3Me-
HeHHe JAHHOrO Mnpopecca.

ITOT NapajiOKC ecTh pe3yJbTaT cMelleHHs1 aOCTPaKTHLIX U
AMIUPUYECKUX MponeccoB. B ciyuae aGcTpaKTHBIX NPOLECCOB
JonycKaloTcsa U3MeHeHH s, Ha KOTophle He Tpedyercs BpeMs HJH
KOTOpBle MOT'YT OBbITh Kak yrofHo ObicTphMH. M 3aTeM peryJib-
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TAThl PacCYKIEHUH AAA AGCTpaKTHBHIX MPOLECCOB NepPeHocArcs
HA 3MIIMPHUYECKHE TpOlecchl, YTO He Bcerja npaBoMEplo, 4 B
JAaHHOM CJIy4yae OLIUOO0YHO.

§ 21. MuHuManbHasd NPOTAKEHHOCTH

Jinsa ab¢TpakTHLIX MPEIMETOB NPHHUMAIOTCH JONYUIEHHS,
COrJIaCHO KOTOPBIM TMPOTSKEHHOCTb MpEeAMeTOB MOMKET OBITh
paBHa HYJIIO, a AJs KaX1ord0 HHrepBajia MeXny npeiMeTamMmH,
KOTOPBIH OOJbLIe HYJS, HMEETCs APYrod unTepBaJsi, KOTOPLIH
MeHbLUe nepBOro u 6oJibile HYJASA. B TaKHX AONYIIEHHSIX HET
HHYero cTPauiHoOro, eCji He 3a0bIBaTh, YTO 3TO OTHOCHTCA JIHIID
K aGCcTpaKTHBIM npeaMeTam. Ecal x H y cyTb nepemeHHbie AJis
HHTEPBAJIOB, TO YKa3aHHbLIE NONYHMIEHUS MOXKHO 3anHcaTh Tak:

1. (dx)(x = 0)
2. (Vx)(Hy) (x>0 N\ (g >0 A (x >y))

JIns 3MIUpPHYECKHX NpeIMETOB &0 OOCTOMT HHaue. 31ECh
HMeeT MECTO caenymonee: HHANBHAL a U b Jiub0 conpukacamwrcs,
Ju60 Het. Ecau conpukacaoTtcs, T0 MeXJy HUMHU HeT HUKaKHuXx
HHAWBHIOB H HEBO3MOMXKHO NMOMECTUTHh HHUKAKOH UHAMBMIA. EcaH
K€ HEBEepHO, YTO OHM CONMPHUKAcaloTCs, TO HAJO0 y4eCTb CJely-
[oree.

BripaXenue «uHTepBan {a, b, o}» yMecTHO JHUillb [IpH TOM
yca0BMH, uto a > ab. Ho B TakoM ciyyae HCKJ/I04YaeTcs

~ (a@a>ab) /\ ~ (b > aa), TaKk Kak

= (a>ab) —(a >ab)\/ (b > aa)
(@ >ab) \/ (b > aa) — ~ (~ (a > ab) \/ ~(b >aa))
= (a> ab)— ~ (~(a > ab) \ ~ (b > ca)).

Hckawouaercs: Takxke (b > al) /\ (I > aa), Tak Kak

— (b >al) \ (I > oa)— (07> aa)

— (22> ab) —~ (b > «a)

(6> al) /\ (I >0a)— (b >aa)) > ((~ (6 > aa) —
— ~ (b >al) N (I >aa))

—~ (b > aa) — ~((b >ad) N\ (I > oa))

— (@ > ab) — ~((b >al) \ (I > aa)).
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B pesynbraTe monyuum, 4TU TpH YCIAOBUH @ > ab

-~ (ajab) < (~(a@a>ab) \ ~ (> aa)\/
V ~(1M)(((a > al) A (I > ab)) \/ (6> (I > aa)))
— ~ (~(a>ab) \ ~ (b > aa))
— ~((6 >al) \ (I > aa))
— (T 1M ((0 > ad) A\ (I > aa))

-~ (afab) & ~ (T M) ((a > al) N\ (1 > b))

b=~ (a|ab) <> (MI) (@ > 2I) N\ (I > ab)) \/

V (¢ M) ((a>al) A\ (I > ab)).

ECJIH 3aMeHHTh M Ha H, moayuum:

~ (a|| ab) « (4I) ((@ > ol) /\ (/ >ab)) \/ (PdI) ((@ >

> al) \ (I > ab)). Ho ecau (MI) ((a > al) /\ (I > ab))

umn (A1) ((a > al) /\ (I > ab)), To MEXAY @ u b MOXKHO MOMe-
CTUTH MO Kpaiineit Mepe oguH uHauBHi. A ecau (P?MI) ((a >

>aly N\ (I > ab)) wm (PHI) ((@ > al) N\ (I > ab)), 71O
MEXIY @ U b MOXHO NOMECTUTh He OONbIIE OJHOTO WHAHBHJIA
(ecnu GoJble OfHOIO, TO HEOIpeAeNeMHOCTb OTIajaeT) H He
MeHbIle HYJS.

CHMBOJIaMH

[{a,b,a} =min

[{a,b,a} >min
OyZeM 3amUchbiBaTh BbICKA3hIBaHUsA cOoTBeTCTBEHHO «FIHTEpBan
{a, b, o} nmeer camyio Maayr (MHHMMAJbHYIO) BEeJHUHHY»
u «HMurepsan {a, b, a} uMeer BeAUUUHY, KoTOpas OoJsbIie WK

paBHA MMHUMAaJIbHOH». YUMTbIBasli CKa3aHHOE BHIIIE, €CTECT-
BEHHO NPHHATL TaKHe OlpeJlesIeHNs 3TUX BhipaxKeHHi:

AD. ([{a,b,a} = min) (a|ab)
AdA. (I {a,b,a} > min) ~ (a || ab).
ITockonbKy corsnacuo JI'2
1. =(a il ab)\/ ~(a || ab),
3 AD? u A®® no npaBuny I u Y? monyuum

2. b-(alab)\/ ~(a || ab)—({{a, b, a} = min)\/
\/ ({{a, b, a} > min).

[lo npaBuny JI'® umeem

3. F(MAE)
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M 1o npasuny Yy!
4, }~(l{a,b,a} = min)\/ (I {a,b,a} >min).

Tlockonbky (/{a, b, a} > min) ecTb Aullb COKpailleHHaAdA 3a-
ITHCh

(I{a,b,a} >min)\/ (I {a,b, a} = min).
H3 4 umeeMm

5. - ({{a,b,a} = min)\/ (I {a, b,a} = min)\/
\ ({{a,b, a} > min).

[lockonbry
6. x\/x—}~-x,
HMeeM
7. —(l{a, b, a} > min).
[To npaBunam YIT' u A4
8. ({{a, b, a} >min) |-~ (l{a, b, 0} < min)
9. ({{a,b,a} =min)|—~(l{a,b,a} < min)
10. ({{a, b, 0} >min) |-~ (l{a, b, a} < min)
11. |~ ~({{a, b, a} < min).

[lockonbKy cka3aHHOe uMeer cpmy JJis1 1ro00oro HHTepBana,
TO 0 NpaBUAy BBeAeHUS nepemeHHOH 2 151 TEPMUHOB HHTEP-
BaJOB [OJYYUM:

T | (V2) (Iz > min)
— (V2) ~ ({2 < min).
[Tockonsky no mnpaBuaam K?
(V2) ~ (le<min) |- ("] H2) (lz< min),
HUMeeM

- (] ¥2) (e << min).

[Iyctb x 1 y cyTh nepeMeHHbie JJIs1 UHTepBaJoB. B joruke
OTHOWIEHUH A0Ka3yeMmo

(I = ly) \/ (Ix > ) \/ (Ix <Iy) \/ (Ix 22> 1y),

[lyctb 2z ectb unTepBan Tako#, uto [z = min. IloacraBuB 2
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Ha MECTO X, IOJYUHM
- (2 = 1) \/ (2 < W)\ (2> ly) \/ (12 2> Iy)

B cuny rtoro, uto ~ (ly < min), 1 B cuny npaBus JOTUKHA OT-
HOLIEH U

(t > ty) A\ (2 = min) | (ty < min)
(lz 2> ly) p- ~ (12> ly)
MONYUUM:
L=z = ly) V(I > 1y) \V (l]1y) V ~ (2> ly)) )\
/\ ({z = min)
2. -(lz=ly) VV (ly) \V ~(lz > ly)) \/ ({2 > ly) /\
/\ ({z = min))
- (lz > ly) \ (Iz = min) — (ly < min)
—((z = ly) \V/ (lzly) \/ ~(lz > 1ly) \/ (ly < min))
— (4) /\ ~ (ly < min)
— (4) A\ (B)— ((lz = ty) \/ (L2 < Iy) \/ ~ (12> Ly)
(2= Iy \/ (< Iy) \/ ~ (12> ly)
=l = )\ (e < ly)— ~ (12> Iy)
— ~ (lz> ly)
10. |- (Vy) ~(Iz > 1y).
HakoHen, no npaBHNy BBeJCHHUS NEpPeMeHHON MNOJYUYHM:
T@S. |~ (Fn) (Vy) ~ (Ix > ly),

T. €. YTBEPXKAeHHe O CYIECTBOBAHUH HHTEpBaJa, KOTOPHIH HE
Oosiblie JIOO0Oro JApyroro HHTepBasa.

Hanomudaem, 4To onpejesaedde npoTaKeHHOCTH 3MIIHpHye-

CKOrO0 HUHAMBHAA CBOAUTCH K OnpeleNeHHI0 MPOTAKEHHOCTH
HirepBana, T. €.

AD®. |—(I{c,a} =1{a] x,b | x,a}),

rre x ectb (a ]| ac) /\ (¢ || ab).
[Tockonbky BepHO X, HMeeM

— ~ (a || ab)
—(l{a ] x,b | x,a} >min)
— (I {a, b, a} >min)

© o NP YR
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H, CJefOBaTeNbLHO,
—{{c, a} > min.
Tak kak ¢ — moGoii aMOUPUYECKHH HHAMBHUI, HMeeM
TP, [—(Vx)({{x, 0} >min)
(V) ~ (1 {, 0} < min),

rle X ecTb HHAWBHJAHAS HepeMeHHas (ISl SMIUPHYECKHX HH-
AUBHIOB, KOHeuHO). [lo npaBuaaMm AJig KBAaHTOPOB M Npedu-
KaToB = , > U < HMeeM:

— (T dx) ~ ({ {x, a} > min)
— (" 1dx) (I {x, a} < min).

Mpl nmontyuusau, TakuM o6pasoM, 4TO MPOTAXKEHHOCTb BCSi-
KOI'0 SMIHUPHUUYECKOTO WHAMBHAA OTHOCHTEJNBHO 33JJaHHOTO CIO-
cofa yCTAaHOBJIEHUsI MOPALKA o He MoxeT ObITh MeHblle HEKO-
TOporo MunuMyma. [IpugeM snecy o ecthb Jio6oi crnocob ycra-
HOBJIEHUA NOPALKA, TaK YTO HMeeM

- (Va) (Vx) ~ (I {x, a} < min).

BosbmeM, panee, unrtepBa#n {a, b, o}, KOTOphii GOMbIe MHU-
HUMAaJbHOTO, H O6yleM cOMUXKaTh @ ¥ b. I10 cOAMKeHHe paBHO-
CUJIBHO BbiOOpY HHTepBaJja {c¢, d, &}, KOTOpHI Kopoue {a, b,
a}. Ilpu convxenuu a u b (Wiu NpUH CpaBHEHHH HHTEPBAJIOB)
Oyler HMeTb MecTO cefylomniee. JIn60o cOnuxenue He BIHSAET HA
BeJHUHHY UHTepBana (MeXIy a ¥ b noMmelaercs TaKOH e MH-
IUBHI, KaK H paHee), HJH TAKOE XKe YHUCJI0 HEKOTOPLIX HHAHBU-
NI0B, KaKk H paHee), JUGO BeJHUYHMHA HHTEPBaja CKAauKOM H3-
MEHWTCH Ha AJIHHY OXHOTO UHAMBHJA: Ol MepecTaneT NOMelaTh-
CA MexXIy a (Unu b) u HHIAMBUAAMH, KOTOpBIE MOMEIeHbl MeXY
a ¥ b ¥ uepe3 KOTOpHIe OlipelensieTcsl NPOTAAKEHHOCTD {a, b,
a}. A TOCKONBKY NPOTSKCHHOCTL HHAUBUIOB HE MOXKET ObITh
MeHbIlle IEKOTOPOro MHHUMYyMa, cOJmxeHHe a H 0 Gyner ce-
pHed KOHCYHOTO YHCNA CKOUKOOOPA3HOTO YMEHBIIeHHUd HHTep-
Baja IO TeX JIOp, NOKa OH He JOCTHTHET MUHHMYMa (MeXay a
H b yxXe OKasbiBaeTCd HEBO3MOXHHIM BCTABUTHb KaKOH-MHOO
MHIUBHA). TaK 4TO ecjiu MHTepBaJl X INPEBHILACT HHTEpPBAN Y
JUIIL HA MHHHMANBHYIO HJMHHY HEKOTOpOro HMHAMBHIA, a Y
npeBHlaeT JJIUHY MUHUMAJbHOIO HHTEpBAJa TAKXKe HAa OJHMH
HHIUBHUJ, TO AJA y He HAHIETCa HHTepBaJ 2z TakoH, uTo (y >
>min) )\ (2 > min) /\ (y >2). Ectu y > z, To npHu 3THX yC-

JOBUAAX 2 = min.
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Takum o6pa3oM uMeeT cHIY yTBepKIeHUC
T | (5x) (Vo) (L (¥, 0} < I {y, ) A (L{x, 0} > O)).

CkasaHHOE BbillIe OTHOCHTCA KakK K HJHHAM, TaK H K LJiH-
[eJIbHOCTSIM.

¥13 cka3aHHOrO BbIIIIE TaK¥Ke CJAENYeT, YTO IPOCTPaHCTBEHHO-
3PEMEHHEIC OTHOLICHHUS SMIHPHUECKHX HHIAMBHIOB H MX NpOT-
KEHHOCTH HM3MEHSAIOTCA CKadyk0oOpa3HO, KBaHTaMU (BepHeMCs
K 3TOMY BONpPOCY HHXKeE).

§ 22. Cxopocrh

CropocTh mipouecca A eCTb OTHOHIEHUE YUCAA m NOCHAef0Ba-
TeJIbHBIX H3MEHEHUH JaHHOTrO TMPOLECCa K BEJHUIIHE /1 BPEMEHH,
B TeYeHHe KOTOPOTr0 2TH H3MEHECHH I TPOU3OLUITH. [lpHuemM m > 1
Hn_>min > 0. Ecnu m = 0, TO H3MEHEeHHsT HE IIPOUCXOUAT,
H [polecc He CylecTByeT. BpeMsi u3MeHeHHSI He MOXKeT OblTb
MeHbllle MHHHMAJIbHOTO U 6onbine HyJist. Benyunna ckopoctu A
ecTb BejsiHuMHAa m/n. -

Donee y3koe moHsTHE CKOPOCTH NpoHecca OTIHYaeTcs OT
NPHUBELECHHOTO TEM, YTO BHIGHUPAIOTCA ONXHOPOLHBIE H3MEHEHHH,
T. €. H3MEHeHHs, OTHOCALHECH K HEKOTOPOMY Kaaccy B. Hame-
HeHH sl HEeKOTOPOTO poja BHIOHPAIOTCS B KAUECTBE CTAHAAPTHHIX
eIMHHI] H3MEpEHHSI.

YacTubl#f ciiyuail mpouecca ecTb nepeMelienue Tesa (mepe-
MeHa MecTa Tella B NPOCTPAHCTBe). 34€Ch YMOMSIHYTHIH Bblille
KJnacc B o6pasyloT nepeMemeHus Ha OXUHAKOBOE PacCTOsIHHE.
HmeloTcs1 crangaprHeie eluHunbl paccrosinusa. Korza paccmar-
PHBAIOT BEJHYHHY CKOPOCTH TepeMelleHHsl Tesa KaK YacTHoe
OT JeJICHHS BEJHUYHUHBL! PACCTOAHHA, TPOHAEHHOrO TENOM, Ha
BEJTUYMHY BpPEMEHH, 3aTPAYEHHOrO Ha 3T0, TO TeM CaMbiM B He-
AABHOH (pOpMe HPOIEJBLIBAIOT CKA3aHHOE BbIllle: YHCJAO /MM OJH-
HAKOBBIX MOCJEJOBATEJbHBIX TIepeMellleHHH Teja 3a BpeMs N
M €CTb BeJIMUMHA PaCcCTOSTHUS, NMPOHIEHHOrO TEJIOM 3a 3TO BpeMs.

BpeMsi n, B TeueHHE KOTOPOrQ IOACYHTLIBACTCHA YHCJIO M,
KOHeuno. MHaue moniy4MTh BeJIHUHHY CKOPOCTH HEBO3MOXKHO.
Tax uto 3TO MOXKHO BKJNIOUHTb B KayecTBe 0co60ro MyHKTa
B onpejeieHHe CKOPOCTH.

M3 onpenesienvsi CKOPOCTH TONYYAlOTCA TaKHe CJACACTBHSA.
CkopocTh BCSKOro mnpomecca KOHeUHa. 3TO yTBepKIeHHe
CIpaBeJJIHBO B CUJY TaKHX COOOpaKEHHH: HAa KaxJ0e H3Me-
HEeHHe mporecca Tpebvercs BpeMs £, KOTOpoe 60Jblie HyJAfd H
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He MeHbLIeé MHHHMMAaNbHOTO;, OHO PaBHO WA MeHbile 7, a n/k
€CTh KOHEYHasl BeJUYHHa.

CKOpOCThL BCSIKOTO TIponecca He MoxeT OwniTh 60Jibille CKO-
pocTH AJA cliydasi, KOTta Ha Kaxaoe u3MeHeHHe nporecca yXo-
IUT MHUHMMAaJIbHOE BpeMs, H M3MEHEHHMA nponecca obpasyior
HenpepuBHEIH psin. B 3ToM ciyuae yucsao m 6yaer MakcHuMaJb-
HeIM. OueBHAHO TAKXKe, W10 ecnu m == 1, TO 210 6YACT HUXKHUA
npefes CKOpOCTH,— CKOPOCTb mpouecca He MOxeT ObiTh MEHb-
me 1/n.

Ilonyuatorca TakxkKe cJeNCTBHSI, KOTOpbIE Mbl INPHBEAEM
B (pOpMe JJIA YACTHOrO cjiyyas nepeMeuieHusi (0606LIHTL Ha
JiIo6ble IPONEecChl 3T0 MOXHO NyTeM NpocTod nepedpasupoBKH).

BosbMeM YTBePRKICHHE: JIST BCSIKOH CKOPOCTH NepeMeLieHus
Ten (B o6uieM — mponecca) x uMeercsl (BO3MOXKHA) CKOPOCTb
nmepeMelleHUs TeJi §j Takad, 4To §j > X. UTO O3Hayaer 3T0 yT-
BePKJCHHE, €CJIM COMOCTaBHTh €r0 ¢ ONPEeReJICHHEM CKOPOCTH?
A To, 4yTO ecau Teno A NMPOXONHT PAcCTOSHHE s 3a BpeMms f!,
TO BO3MOXHO TaKoe nepeMellleHue tena B (B Moxer GbiTh, B
yacTHocTH, A), 4TO 2TO Xe paccrosHue s TeJo B mpoiizer 3a
BpeMs 2, u npH 31oM {2 < (1. U tak 6e3 KoHpa. 3HauuT BpeMs,
3aTpauMBaeMoe Ha NPOXOxKAECHHE §, MOXeT OhTb KaK YrOXHO
Majio. Ho 310 npotuBOpeunT yTBEPKIACHHIO, COTJIACHO KOTOPOMY
BpeMf Ha Ji060e H3MEHCHHE HE MOXKET ObITh MEHBIIE MHHUMAJIb-
HOro. 3HAyuT, KOrha BPpeMs NOCTHTaeT MHHHMAJBHOTO, TO H
CKOpPOCTb mepeMeneHus Tej Oyner MakcuMasibHOR. Y TBepxie-
HHE, NMPUBEICHHOE B HawaJe a63apa, omubouHo. [lpaBuiibHBIM
OGyIeT yTBepKAECHHE: CYINECTBYeT TaKasi CKOPOCTh MepeMmenie-
HHfl, KOoTtopasi OGonblue M060# CKOPOCTH mnepeMelleHHA,—
MaKCUMaJIbHAST CKOpOCThb. Ec/in a ¥ b cyTh MHIUBHIHLIE mepe-
MEHHBIE, a ¢ — CKOpOCTb, TO

TdS. | (Ha) (Vb)(a > gb).

ITO YTBEPKICHUE €CTh CNEIACTBUE YTBEPKACHHS O CYHIECTBOBA=
HHH MHHHMANbHOTO BPEMEHH, T. €.

(da) (VB) (lo. << B) — (Ha) (VD) (a > gb).

Y TBEPKIAEHHE O CYIIECTBOBAHKMH CKOPOCTH ¥, MPEBLILIAIOLLCH
CKOpPOCTBb X, MOXKHO IIPENCTABHTb TAKHKE TAK, YTO 32 OJHO H TO
K€ BpeMs B CJIyuae y TeJjio MPOABUHETCA JaJjiblle, 4yeM B cJyyae
x. OnHaKO Taxkoe AOHKEMAHHE CBOLUTCS K PaccCMOTPEHHOMY pa-
Hee: GepeM JI060H OTPE3OK MyTH, MPORICHHOTO TEIOM B Cllydae
X, U COMOCTABJISIEM €T0 C TEM XKe OTPE3KOM B CJIyuae g, MONYyuuM
MPOXOXKAEHKe OJHOTO ¥ TOTO YK€ PACCTOSIHHS 33 pa3HOE BpeMs,
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HPHYEM YMEHBIIEHHEe BPCMeNH H 3Jiech HEBO3MOXKIIO MEHbIle
MHHHMYMa.

Mgb! MO¥keM NMONYUUTH U ellle OXHO HHTEPEeCHOE yTBEPXKACHHUE
Ins ckopoctd. ByleM roBopHTh, uT0 Teno A nepemeniaercs
HenpephIBHO -BO BPEMEHHOM HHTEPBaJe {f', {3, &} no pAny ymo-
pAAOYEHHBIX TOUEK OTHOCHTEJABHO P, eClH H TOJbKO ecJlH Bbl-
MOJIHAAETCS cJaefyloniee: a4 ool napul BpeMeH /; ¥ I, TaKOH,
uto ¢, || afy, I > af, H {, > af?, Ten0 A HaXoZuTCA B TOUKE St
B {; ¥ B TOUKe s° B /y, npuueM ~ (s']| Bs*). M3 camoro onpenene-
HUSl CJIellyeT, uTO 3a MHHHMMaJpHOe BpeMs Teno A NMpOXOAMT
PACCTOSIHHE, NPEBLIIAIOIEe MHHUMAJIBHOE. A 3HAUMT W 3a Bpe-
ma {{', 2, a} Ten0o A NPOXOAHMT paccTOAHHE, MpeBLIlIalolee
MHHHMaJIbHOe. Ec/iu cuMTaTh MHHHMaJbHOH CKOPOCTBIO Tepe-
MelleHHe Tenla A BO Bpemsa {f?, (%, o} uacTHOE OT JeJI€HHS BeJIHU-
YHHB! 3TOT'0 BPeMEHH Ha MHHHMAaJbLHOE pacCcTOsTHHE, NTPOXOAHMOE
TeJIOM 3a TO BpeMsl, TO OUEBHIHO, UTO €C/ly Telo A JBHKeTCs
HEMpPEPHIBHO, TO CKOPOCTh ero Goapiie MupuManbHoit (T3?).

§ 23. Mapanokco 3eHoHa

CyiiecTByer MHCHHe, UTO mapalokchl 3€eHOHa 0 CHX TNOp
He paspeuienni. M 310 pelictButentbHo Tak, H60, paspeuiasa «ma-
pajoKchl 3eHOHA», pa3IMuHbBE aBTOPhI NIOX 3THM HAa3BaHHEM pe-
IIAIOT KaKUe-TO CBOH pasHoobpasHeie npobneMul, a He JeHCTBHU-
TeJIbHLIE [AaPajlOKCHl, KOTOpLie NHO0 TPHBHANBHE, JHO0 HE Cy-
ECTBYIOT BOOOIIE.

31ech He NPENCTABJASETCA BO3MOXKHBIM IIPOAHANMH3HPOBATh
9TH napajokch! nogpo6Ho. OrpaHuuuMcs NUlilb KPaTKUM 3aMe-
yaHHeM 110 MOBOLY Mapajgokca «Axuanec u uepenaxa». Ilapa-
HOKC GOPMYJHDPYIOT TaK: AXuanmec ¥ uyepemnaxa ABHXKYTCA B
OZHOM HanpasJieHHH; AXuJsec OTCTaeT OT uepenaxy Ha paccio-
IHHE s'; CKOPOCTH JBHXKEHHA AXHajeca NPEBOCXOJXUT CKOPOCTh
IABHKEeHUA uepenaxu; Koraa Axuiec npoGEXHT pacCTOSHHUE st
yepenaxa 3a 3TO BpeMs MpPOIOJ3eT paccTosiHue s*, u Axuinec
JOMKEH OyieT npeojoseTh s2; Koraa AXujnec cienaer 3To, ge-
pernaxa 3a 3T0 BpeMsl IPOMNOJI3eT paccTosAHHe $°, U T. . 0e3 KOH-
a Jaa ao6oro s'; OTciofa NenaloT BhIBOL, YTO AXHinec HE 10-
TOIMT Yepenaxy.

OnHako BbIBOJ 9TOT HENpaBOMEpeH: M3 U3JIOKEHHBIX TOCH-
JIOK OH JIOTHYeCKH HHKaK He caenyer. M BcsKHe CChIIKM HA Ma-
TeMaTUKy H QPU3HKY NIPH MONBLITKAX paspelIuTh Mapajgokc Ju-
IIEHHI CMBbICNa, H60 BLIBOJX NMOJNYYEH HE MO MPaBHJIAM JIOTHKH, a
112 OCHOBE KAKHX-TO TICHXOJOTHUCCKHX H SI3bIKOBBIX acCOLHA-
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uit. HTo6bl MONYYUTDH BEIBOJ «AXHJNEC e AOTOHUT Yepenax y»,
3aJlyMaHHble YCJAOBUA HAJ0 nepeopMysHpoBaTh TaK: 1MOKa ve-
pernaxa He mpeojosena paccrosuue s/, AXujilec He JOJKEH
PE00NEeBaThb PacCTOHUE, MpPEeBbIllalomiee si~l. IT0 ycaOBHE
MOXKHO HarMSAHO NpeNCcTaBUTh cebe Tak: AXuiec ¥ deperiaxa
CKpPEIVIEHbl CTEpPIKHEM, KOTOPHIH MOMXKET CXUMATbCH CKOJb
YyrogHO, HO HHKOTAAa He ApeBpaiiaeTcs B HOMb (He HCUe3aeT).
IIpy aTOM ycJsoBHr AXuanec JeHCTBUTENHLHO HE AOTOHHWT uepe-
naxy. Ho sto jguuib B ciyuae aberpaktHoro apoiecca. s aum-
NMHUPHYECKOTO Ke lipouecca AaKe NPH YKa3aHHBX YCJAOBHSIX
HACTyMaeT MOMEHT, Korda AXuJjec BCTynmaeT B CONPHKOCHOBE-
HHE C Yepenaxoi,— HHTEPBaJ MEXKIY HHMH JOCTHUrae€T MHHH-
MaNbHOIO (M «CTEPKEHb» MEXAY HHMH CTAaHOBUTCH TaKHM, YTO
MEXIY HHMH HEJIb3S1 YXKE€ IOMECTHTb HHKAKOH HHIHMBHUL).
BcnoMHHM TakxkKe O TOM, YTO COKpallleHHE HHTEpPBaja MeXAY
AxuiutecoM H yepemnaxoii MPOHMCXOAHT «CKauyKaMH», M €CJd HM
IpH 3TOM HHYTO HE NPENATCTBYET, HHTEPBAJ MOXKET ObiTb CO-
KpameH 10 MHHIIMaJbHOTO.

§ 24. KpaHTBl NPOCTPAHCTBA, BPEMEHM H ABHIKCHUSA

Buime (§ 22) Mul yxKe TOBOPHAH O TOM, UTO «COMHMKEHHE» a
H b B ciiyyae uHTepBaja {a, b, o} uau BHOOp HWHTEPBaNa {c,
d, a}, KoTopbiii MeHbile {a, b, a}, coBepmaercs cKaukoo6pas-
HO. DTO O3Hauaer, BOOOLIE TrOBOPS, UTO €CNH JBa WHTEPBaJa X
H y pas3/iMyHBL M0 MPOTAXKEHHOCTH, TO Pa3HHIA HX BeJHYHH
HE MOMET OBITb MEHbIE HEeKOTOPOH MHHHMAJbHOH BEJUUHHHI,
T. €. MWHHMAaJbHOH OPOTAXKEHHOCTH HEKOTOPOro HHIMBHIA.
CoOTBETCTBEHHO, €CJH JBa MHIMBHAA X H §j HMEIOT Pa3JiHuHble
NPOTAXKEHHOCTH, PasHOCTb MX HE MOXKET OniTb MEHBIE MHUHHU-
MaJIbHOH.

Takum o6pasoM, ecsii YIOpsiIOUHTb BCE T€Ja H PACCTOSTHHS
10 ANMHAM, TO NOJYYHTCH HEPapXus NJIHH TaKHX, 4TO ANSA
KaxKOH napsl M3 HUX X U § OyAeT UMeTh MecTo: Jaubo X = g,
JH60 OHa M3 X ¥ y 60JibUIE JPYTrOH HA MHHMMANbHYIO AJHHY.
AHaJIOTHYHO AJ5 NPOAOKHUTENbHOCTEH CYINECTBOBAHHS HHIH-
BUJOB H BPEMCHHEIX HHTEPBAJOB.

Taknm o6pa3oM, MPOCTPAHCTBO U BPEMSI HMEIOT B HEKOTOPOM
pole KBAaHTOBYIO NPHPOLY, HO HE B TOM CMbICJ]E, YTO OHH OYK-
BaJIbHO COCTOSIT H3 KBAHTUB MPOCTPAHCTBA U BPEMEHH, a B TOM
CMBICJIE, UYTO IMPEIMETHl MO MPOCTPAHCTBCHHOH M BPEMEHHOMH
MPOTSKEHHOCTH Pas3jinyaloTcad B KOHeYHOM CueTe cKaykoobpas-
HO, KBaHTaMH,
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Bce ckasaHHOe paclpocTpansierca ¥ Ha u3MeHeénite npoc-
TPAHCTBEHHBIX H BPEMEHHLIX OTHOLUEHHU MEXKAY NpeAMeTaMH:
OHH MPOUCXONAT CKaykooOpasHO.

JanuiieM ckazansoe Tounee. Ilyctb a, b W ¢ cyTb nepemen-
Hbl€ JJ1s1 HHOHBUAOB (MM BCE AJISI HHTEPBAJIOB MEKIY HHAMBH-
JIaMu), a 37ax >/ 03HawaeT NpeBOCXO/CTBO NO JUIMHe. YTBEp-
KIACHHC

(Va) (Vb) (dc) ((a > L) N\ (e > b))

(T. €. «Psa BesuuyuH npoTsKeHHOCTEH aOCTPAKTHO Helpeph-
BEH») M 3MIUPHUECKUX TIpeiMeTOB HenpuemseMmo. [las HHX
BEPHO yTBepiKiaenne X:

(Ha) (1) ("] He) ((a > le) A\ (¢ > ib))

(7. e. «Paa BeJIMYHH MPOTAKEHHOCTEH aOCTPAKTHO I1PEPHIBEHY).

3amensass @ > Ic Ha la > lc w ¢ > [b Ha lc™> [b, X MOXHO
npujgath OoJiee yJIOOHBIH BHI

AP, (Ha)(Hd)Y (T 1Hc) (la > le) N\ (e > Ib)).

Takum o6pa3oM, KBaHTOBasi THIOTe3a NPOCTPAHCTBA, Bpe-
MEHH H JBHUKCHHS HMeEeT JIOTHYECKHE OCHOBAHHS.

M3 ckasanHoro ciepyer, 4to mapafokc 3€HOH1 «JIHXOTO-
MUsi», NOJIZKEHCTBYIOLIUH NOKA3aTb HEBO3MUXKHOCTb ABUMKEHMS,
He MMECT CUNY B OTHOUIEHHH NEPEMEIMCHHS SMIUPHYECKUX TeJ:
3J1eCh HeMb3A 6ECKOHEYHO JeMUTh PAaCcCTOAHHE H BPEMS; 3TO Je-
JICHHE AOCTUTaeT HEKOTOPOro MHHHMyMa, H JaJbHEHIUHH Npo-
ecc INpekpauiaercs.

§ 25. Mup B uenom

Mup (Bcenennasi) ecTp CKONJEHHE IMMUPUYECKHX HHIMBH-
JOB, B KOTOPOE BKJIOYAIOTCA BCE IMIHPHYECKUE HHAMBU/HI, T. €.
eI X ecTb FIePEeMEHHast NI SMIOMPUYECKUX HHIHBHIOB, TO

(Vx) (x &= Mup).

3 onpenenenss cienyer, 410 Mup ectb sMIUPUYCCKHH HH-
auBH]. M3 onpenenenus rakke cjaenyet eAMHCTBeHHOCT Mupa
B CMBICJIE TAKOTO YTBEPKACHHSA

— (Vx) (V) ((x — Mup) \ (4 —~ Mup)) — (x=y)),

rjie x 4 i CyThb HHIHBHAHBIE NlepeMEeHHBIE (T. €. eclid X ecTb Mup
H § ecTb Mup, TO TEPMHHDBI X ¥ § TOMKIAECTBEHHbI 110 3HAYEHHIO
HIH X U § CYTb OXHH M TOT ¥Ke HHIHBHJ).
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M3 onpemefcHHst TaK¥KE CHACHYCT:
— E(Mup) = (d%) E (x)
— T E(Mup)=(Vx) 1 E (v,

T. €. MIIp CYmeCTBYeT, €C/IH U TOJBKO €CNNH CYHIeCTBYET X0Ts Obl
OAWH 3MIUMPHUYECKHH WHIMBUJL, U Mup He cyuiecTByeTt, €CJH U
TOJIBKO €CIH HE CYUIECTBYCT HH OJMH 3SMITHPHUCCKHH HHIUBHI.

Mup ecTb CKONNEHHE HHAUBUIOB, U K HeMy (KaK KO BCAKOMY
CKOIJIEHHIO) IIPUMEHUMBI NIPEIUKATH, ONPERCNECHHBIE M1 CKOIM-
nenuit. Ho 3ecy ny>kHO co6moaaTh OCTOPOXKHOCTD, CBSI3AHHYIO
C OCOGEHHOCTBIO ONIPEeAENeHHUsT 3TOTO CKOMMEHHSI U C JABYCMBIC-
JEHHOCTBIO $I3bIKOBBIX BBIPAXKCHHH CO CJIOBAMH ¢BO3HHKAET?,
«6eCKOHEeYeH» H T. II.

BospMeM Bolpaxenne «Mup He BO3HHUK BO BpeMeHH» (MJIH
«Mup He HMeeT Hauasa BO BpeMeHH», «<Mup BeueH B mpOHIIOM»
U T. 1n.). OHO ABYyCMBIC/IEHHO. BO-NepPBHX, ero MOXHO TOHHMATD
KaK OTpHLAHHE YTBepXKIACHHA «Mup BO3HHUK BO BpEMEHH»,
KOTCpOe €cTh COKpameHue IJs

] E (Mup) = E (Mup)

H B KOTOpOM Mup Gepercst NpoCTO KaK 3MIHDHUECKHH HHIUBHL.
Ho 4T06bl NPUHATL WJIH OTBEPI'HYThb TAKOE YTBEPXKIEHHE, He-
00XOXMMO HMETh TOUKY OTCYETa BPEMEHH — HEKOTOpOE 3MITH-
pUYEeCKOoe cOObITHE @, HMETb METKH EPEMEHH — 3MIHPHUECKHE
coberTusa b, b2, ..., HMETb BO3MOXKHOCTb HabGMIONATh COCTOSHHE
s~} E (Mup), npuueM UHIUBUIEL a, b, b?, ... HEe HOIXKHBI BKJIKO-
yaThCad B Mup. A 3T0 HCKmoueHo o onpexpenenuio. Ecau xe
a, b, b%, ... Bkmoyalorcs B Mup, To U3 onpenenenui u us E (a),
E (bY, E (0%, ... nonyuuMm, uto E (Mup), T. e. cocTosiHHe
s | E (Mup) HeBO3MOXKHO HaOnoopath B MNPHHIKNE. TakuM
o6pa3oM, B pacCMaTpHBAaE€MOM CMEICJE Hallle YTBEPXKJAeHHE He-
ONPEHEJNEHHO, T. €. HEBEPHO, YT0 «MH D BO3HHK», H HEBEPHO, YTO
«Mup He BO3HHK».

Tarkum 06pasoM, Mbl HMEEM HEYTO MPOTHBOMONOKHOE KaH-
TOBCKHM AHTHHOMHAM: OTpPHUAHHE OOOUX MPOTHBOIONOMKHBIX
cyxieHui. Ho 31ech 210 He BeHeT K MPOTHBOPEUHIO, MOCKOJNBKY
UMeeTCsl TpeTb BO3MOXKHOCTb — HEONPEHeNCHHOCTD,

BTopo# cMbICH paccMaTpHBAEMOrO YTBEPXKACHHA 3aKJioua-
erc B caepywoueM. Mup paccMatpuBaeTcs Kak npoiece, T. €.
KaK pAJ pa3fNHYHLIX COCTOSAHHH BO BpeMeHH. [Ipu TOoM Hame
YTBEPKACHHE O03HAYAET, YTO 3TOT DPSAJ HE HMeeT HayaJbHOTO
3JIEMEHTa, T. e.
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(Vx) (Hy) (x > ay),

II€ X H § CYTh MepeMenunie A1 coctoaHui Mupa, a a — cno-
co6 ynopsilOYMBAHUS UX BO BPEMEHH OTHOCHTEJILHO HEKOTOPOTO
coOblTHSl, NpHHaANEexamero K Mupy (3Zech 310 He 3ampe-
aeTes).

OctaBisiga 6€3 BHHMAHHUSA BOIPOC O TOM, MOXKHO HJAH HET
NMPOBEPUTH 3TO YTBEPKACHHE MPAKTHUECKH, C UHCTO JIOTHYECKOH
TOYKH 3PEHHUSI OHO OCMBICIEHHO M HE BCTynaer B KOHGJIHUKT
C IPHHATBHIMH onpefenenusiMu. B wactHocrd, u3 toro, yro Mup
HE UMCET HayaJsla BO BPEMEHH (BO BTOPOM CMBICJIE), He CJERYEeT
HEBO3MOXKHOCTh €r0 CYIllECTBOBAHHA.

- AHaJOTHYHO HeJb3fl MPUHATL H OTBEPTrHYTb YTBEPXKICHHE
0 ToM, 4yTo Mup He nepemewaeTcsl B MPOCTPAHCTBE, €CJAH pac-
CMaTpUBaTh NPOCTO MHUP Kak HUHAUBHUI, TAK KAK HEBO3MOMKHbI
T€Jla, OTHOCHTENBHO KOTOPHIX (GHKCHpYETCA NepeMellleHHE HIH
AOKON Mupa u KOTophie He BKJIouUanuch 6pt B Mup.

IlpaBuna npefunHpoBaHus INafl cYOBLEKTOB C BBIpAXKEHHUA-
Md «Mup B npocrpaHcTBe» H «MuUp BO BpeMEHH» ONHHAKOBHI
C ApaBWJaMu IJs CyOBEKTOB C BhlpaxeHussMu «llpocrpancrso»
H «Bpemsa». Tak uto ApaKTUUECKHU 3TH BLIPAKEHHUs] yHnoTped-
JRAIOTCSI KaK CHHOHHMBI. DKCIINHUIMPOBATL HX MOXKHO PasHLIMH
cnocofaMi, W B YacTHOCTH — Tak.

Mup akTyanbHO (MOTEHUHMANBHO) KOHEYCH B MPOCTPAHCTBE
OTHOCHTENILHO KJjlacca cnoco60B yCTaHOBJAEHHA NMPOCTPAHCTBEH-
nHoro nopsagka A, ecau u ToNbKo ecau (Ax) (da) (VD) ((x =
& A) —> (@ > xb)), rie a u b cyTb nepeMeHHbIE AJA 2MMH-
PHYECKUX HMHIMBHIOB, a X — JJs1 cnocoGOB NPOCTPaHCTBEH-
Horo mopsfka (coorBercTBeHHO (Vx) (Ma) (VD) (x = A4) —
— (@ > xb)). Mup axkTyaJlbHO (MOTEHIUANbHO) OeCKOHEUEH B
MPOCTPAHCTBE OTHOCHTENBHO A, €CAM W TOJbKO €CJH
(Vx) (Va) (db) ((x &= A) — (b > xa)) (COOTBETCTBEHHO
(Vx) (Va) (Mb) ((x = A) — (b > xa))). Jlorduecku He HC-
KJIOueHo, 4To JJfA Hekoroporo A Mup He xoneueH H He Gec-
KOHeueH. MHUpP KOHeueH (6eCKOHeueH) BO BpEMEHH B IMPOILIOM
OTHOCHTeNIBHO f3, ecnu u Todsko ecan (dx) (Vy) (x << By)
(cootBercTreHHO (V) (HY) (y << Px)), rne P ects crnocob ycra-
HOBJIEHHS] BPEMEHHOI0 MOPAAKAa, 4 X U Y CyTh NepeMeHHble
INA 3MIOUPHUECKHX H3MeHeHu#d. MHP KoHeueH (6GecKOHeueH)
BO BpeMeHH B OYJAYIIEM OTHOCHTENLHO [}, €CAH U TOJBKO €CJIH
(Mx) (Vy) (v << px) (cootBerctBerno (Vx) (My) (y > Px)). Bul-
paxenuss «Mup noreHuHanbHO KOHeueH (6eCKOHeueH) B MpoL-
JoM» ¥ ¢<MHD axTyalbHO KoHeueH (6eckoHeueH) B Oynyiem»

JIJHHICHBI CMHEICJIA.
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O6uM i BceX BOSMOMKHBLIX SKCIUIMKauuH paccMaTpHBa-
€MbIX YTBEPXKIACHUH SABJISIETCA TO, YTO OHM HE SABJISIIOTCS JIOTH-
UECKH UCTHHHBIMHU M JIOTHYECKH JIOXKHLIMH,— OHYU HE3aBHCHMBbI
OT TONOMXKEHUH JIOTUKH U JIOTHYECKH BbIIONHHMbI. JlOrHuecKkH
HEBLITOMHUME JIHILUL HMX MPOTUBOPEUUBhIE KOMOWHALHMH.

§ 26. 3MnHpHuyeckHe CBA3H

BrickasbiBaHUSA, CYOBEKTHI KOTOPLIX CYTh TEPMHHLI 3MIIH-
DHYECKHUX INPeJMETOB H KOTODHIE He SABJAIOTCS JIOTMUECKH HC-
THHHBIMH Y JIOTHUECKH HEHMCTHHHBIMH, CYTbh SMAHPHYECKHE Bbl-
CKasbiBaHusA. Eciyd x ecThb 3MIKpPHuUeCKHE BbICKA3LIBAHHSA, TO
npeaMeT, O003HAaYaeMbli TEPMHHOM SX, €CTh SMIIHPHUECKOE
coctosinMe. CBsi3b SMMUPUYECKHX COCTOSIHHH €CTb 3MIHpHYe-
CKasl CBfI3b.

[Tyctb x ecTh BhICKAa3biBAHUE O CBSI3U COCTOSIHUN a B b, §j —
OCBSIBM @ M ¢, 2— 0 CBA3H ¢ M b. CBsizb a ¥ b GyneM HA3LIBATh
ONOCPEOBAHHON BO BPeMEHH (B HPOCTPAHCTBE) OTHOCHTEJILHO
o, €CJIH M TOJIBKO €CNU HAHIETCs Takoe COCTOsIHHE ¢, 4TO

(G /\ 2— x),

U P 3TOM ¢ HAXOLUTCA MeX1Y a ¥ b orHocuresbHO o. Coc-
TOSTHHE ¢ €CTh MOCPERHUK CBA3M a U b. OnpejeneHue Heomocpe-
NOBAHHOM CBSI3H MOJYYAETCA H3 NPHUBEACHHOTO NMyTeM 3amUCH
OTPULIAHUSA MEPer CAOBOM «HAHIETCH».

QueBHIHO, €CaU BPEMEHHOH (IPOCTPAHCTBEHHbIH) HIITEPBAJ
MEXLY a@ U b paBeH MHHHUMAJNBHOMY OTHOCHUTENHHO O, TO CBA3b
a ¥ b sBJisieTCs HEOMOCPEROBAHHOMR BO BpeMEHH (B MPOCTPAHCTBE)
OTHOCHTENBHO . Tak 4TO mponecc HaAXOXKAEHUS MOCPENHUKOB
He SABASETCS OECKOHEUHbIM.

[Iponecc HaXOXKIEHHSI MOCPENHUKOB He OECKOHEUeH U B
clyuae H3MEHeHMs1 cnocofa ycraHOBJeHMsi nopslika. Ilycts
BpemMsi Mexny a U b pasHo {. Halina mocpelHUK ¢ MexIy a M
b, Mbl MOXKeM HaHTU MOCPENHUK MEXAY ¢ U @ NHIUb MPH YCIO-
BHH, €CNY BPeMs MEXAy HUMHU OONbiue MHHHUMANbLHOrO. 3910
BpeMsi MeHblue /. IIOCKONBKY f KOHe4HO, a YMEHBILEHHE €ro
NPH HAaXOXKIAEHHUM MNOCPEIHUKOB MPOUCXOAHMT CKAYKOOGPasHO,
TO, APOJOJKAsA MPOUECC, Mnl NPHAEM K HMHTEPBAJNY, KOTOPHH
yKe He MOXeT ObiTh YMEHbILEH.

[Iponecc HaxoXAeHUsA MOCPEAHHKOB ¢', ..., ¢" MeXAY a H
b uMeeT NpUHUHUMHANbHLIA npefea Takol, 410 a, ¢, ..., ¢*, b
06pasyloT HENpPephiBHLIH PAN OTHOCHTEJBLHO .
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§ 27. lipegukarol TeHACHUUN

B A3LIKOBOH MNpPAaKTHKE 4YacTO BCTPEUAIOTCHA INPERHKAaTHI,
3HAHHE JIOTHYECKHX CBOHCTB KOTODbiX BaxKHO JJifl aHaJH3a
BLICKA3biBAHHHR O CBA3AX,— NpPEAUKaThi TeHaecHnui. [loacHum
Ha [puMepax, O 4eM HJeT pPeub.

[Tycte nabmiopaercss GecnopsilOYHOE JBHMKEHHE 60JBHIOTO
yucaa YacTHI @ B HEKOTOPOH o6Jjactd npocrpaHcrBa b. Ilpwu
3TOM 3aMeYaeTcs, YTO BpeMs OT BPEMEHH KaKHe-TO YacCTHIR &
06pa3yl0T HeKO10phle peryasipHele («I1paBUJLHBIE», YIIOPANO-
YEHHBIE) CKOIIEHHSI. DTH CKOMJEHHUsSI HeOJTOBeuYHbl H HE OXBa-
ThIBAIOT BCE YACTHIIBI, TAK UTO HeJIb3s CKa3aTbh, OYATO MpoucXo-
AMT YIOpsifouHBaHHe yacTull a B ob6nactd b. ['OBOpSIT Heuto
6oJiee «cs1aboe», a HMEHHO — YTO HMEET MECTO HEKOTOpasl TeH-
JACHIUST K YNOPsANOYHBAHHUIO.

Hpyro# npuMep. Mol oxunaeM (10 ONLITY H 10 BCEM JAH-
HbLIM) MOBBLIIIEHHS TeMieparypbl B obnacti a. Y ona me#icrau-
TeJIbHO MOBBINAETCA, HO HE TaK ObiCTPO H HE TaK BLICOKO, Kak
Mbl OXupanu. [Ipegnonaraerca npy 3ToM, 4yTO Kakoe-To 06CTOA-
TeNALCTBO INPENATCTBYET MOBHILEHHIO TEMIEPaTyphl UJH Jaxe
Cnoco6CTBYET MOHMHMXKEHHIO. B TakOM caywae roBOpsT, 4YTO
HMEeTCAd TEHNCHUHMSA K MOHHXKCHUIO TeMmepaTypbl B a (XOTd
TEMIepaTypa Ha caMOM Je/d¢ TOBHILIAETCH).

Chyyan W ycaoBHS ynoTpeGJiCHHS TAKHX NPEXHKATOB TEH-
ICHUHH pa3HoofpasHbi. 3eCh BO3MOXKHO H MPOHCXONUT Ha Ca-
MOM JleJie Hi3MEePeHHe CTeNeHH TCHICHIMH, B 4acTHOCTH, TOBOPST
O CHJIbHOH, YMepeHHOH, cJab0l, APKO BHIPaxKeHHOH, €ABa 3a-
METHOH H T. M. TeHAECHIHH. Mbl KOHCTAaTHPYEM CYLIECTBOBaHHE
TAKHX INpeRHKaToB KakK (akKT M pacCMOTPHM HX HEKOTODHIC
CBOMCTBA.

Beenem 0co6rift TepMHHOOGPA3YIOIHA ofepaTop TCHACHIHH
{. IlpuMeM Takoe nmpaBuJio: ecnu P ecth npelukar, TO (P ecTb
npeaukar. IlpuMeM Takxke YTBepXAEHHE:

= P(a)— 1P (a).
W3 Hero cnenyer:
-~ tP (a)— ~ P(a).
Hans moboro npefukarta P uMeeT CUJy 3aKOH NPOTHBOpeyHs
=~ (P(a) A~ P(a),
a yreepxnuenue P (@) /\ ~ P (a) ve MOxeT GLiTb HCTHHHO
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(ToruuecKd HeHCTHHHO, npoTHBOpeunBo). Ho yrTBepxienue
[~ (tP (a) \ ~ P{(a))

He eCTb NPaBHJIC JOTHKHM, a yTBepxkiaeHue (P (a) \ ~ P (a)
JIOrHYECKH BbLINONMHHMO {MOXKeT ObITb HCTHHHBIM). Hanpumep,
KOHBIOHKIUSI YTBEePKIACHHH «HeBepHO, 4YTO TeMneparypa a
yBeJHYHBaeTCsA» H « [eMnepartypa a HMeeT TeHAEHIHIO K YBeJH-
YEHRIO» MOXKET OBITb HCTHRHOH.

HMHuTepecHo TaxkKe OTMETHTb, YTO NpPH3HAKH P H Q MOryr
HCKJOYaTh JAPYr Apyra, T. €. MOXKeT ObITh BEPHO

P(a)—~ Q(a),

a npusHaky (P u {Q ver. Ecnu P u Q Mcxmroualor gpyr Apyra,
T0 P (a) N\ Q (a) ectro nporuBopeune. Ho (P (a) /\ {Q (a)
MOXKeT ObITb HCTHHHBIM. Tak 4TO OJHOMY H TOMY Xe NpeaMeTy
B OJHOC H TO K€ BpeMsl MOI'YT ObiTh NPHCYIIM B3aHMOHCKJ/IIOUaI0-

ue (M B TOM YHCJe — IPOTHBONO/JIOKHBIE) TeHAeHIHH. Tak,

BEJIMYHHA HEKOTOPOro npeaMera g MoOxer OJHOBPEMEHHO HMeET b
TEHACHIMIO K YBeJHYCHHIO H K YMeHbiIenyo. M B 3TOM HeT HU-

KaKOro JIOrH4eCKOro nporusopeuusi. Tesio @ MOXKeT OAHOBpe-

MEHHO HMETb TeHJEHLHIO JBHratbCs B HalpaBJeHHH b H TeH-

NEHLMIO JBHrarbc B APYroM HanpabJeHHH ¢. IlpuueM yrBep-
XKICHHS «q ABHIKETCS B HampaBJeHHH b» M «a JBHKETCS B Ha-

NpaBJeHHH ¢» MOryT 06a OKa3aThCSl HEHCTHMHHBIMH, TaK Kak
TEJIO @ JBHXKeTCH B TpeTbeM HanpapieHHH d. Tak uro BOSMOXKHbI
TaKHe CHTyaiMH, KOrja HCTHHHO

~PL@) A~ P*@ A\ P*(@) \ tP (@) \1P*(a)

H ApyrHe GoJiee CJIOXKHDBIE CJyuaM, JaloliHe GOraTbifl MarepHals
VISt Pa3sHOTO pPOfa CJAOBECHBIX MaHHMYJISAHHH.
Ecan BricKasniBaHHe X TaKOBO, 4TO

x— (tP (a)— Q (a)),

TO SX eCTb YCJIOBHE PeasiM3aiiH TeHAeHIHH P, a Q ecTb pealiu-
sauus {P. Ilpuuem Q He Bcernda coBnaaaetr ¢ P. M naxe Bo3-
MOXKHB! CNy4aH, KOTZa OHH HeCcOBMeCTHMHI, T. €. ~ (P (a) N\

/\ Q (a)).

§ 28. INapagoxcut ces3eit
BerpeuaioTcss BhbICKasbiBaHHSL 06 SMIIUPHYECKHX CBA3AX

(1) x—(Ra)z
(2) y—(Ra)v,
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KOTOpble Ha nepBbld B3rasa 06/alaioT CACAYIOiHM CBOUCTBOM.
[lo npaBnnaM JOrMKH M3 HUX NOJy4Yaercs

(3) x ANy —(Ra)(z /\ v),

HO NPH 3TOM BLICKa3bIBaHHE X /\ Yy MOXKeT OblTh UCTHUHHBIM, a
z /\ U HeT, T. e. UCTUHHO ~ (2 /\ v). Hanmpumep, (1) ectb
«Ecan K Teny A npunoxurp cuny B, 10 A caBuHeTCS B Hanpas-
Jenun C Ha pacctosinve a», a (2) ectb «Ecau Kk reny A npuno-
XKuTh cuny D, to A cABUHeTCst B HanpaBieHud E Ha paccros-
Hue f»;, K Teny A MOXHO NPHUJNOKHTb OJHOBPEMEHHO CHly B
H cuny D, HO OAHOBPEMEHHO CABHMHYThbCS B Hamnpabjenud C
u E (Hanpumep, BNpaBO W BJeBO) Teao He MoxkeT. ClOXKHB-
IIasiCl CUTyailus BOCIPUHUMAETCs KaK napajokcanbHas (OAHH
H3 BapHaHTOB NapalOKCOB CBsi3el).

Hrnuero napagokcanabHOrO, OIHAKO, B PaCCMOTPCHHOH CHUTY -
al{M He OCTaHeTCH, €CJU BOCCTAHOBUTL JOCTATOYHO MOJHYIO JIO-
rHuyeckylo ee kaprtuny. Ha camom nene B popmyauposxke (1), (2)
1 (3) onyuieHo ykKasaHWe Ha YCNOBHUS, NPH KOTOPBHIX OHHU NpHU-
HUM2IOTC1 Kak HcTHHHBC. [IpHueM 3TH yclnoBHA pasjiMuHBL.
ITycte @' cyThb yenoBust aist (1), w? — yenosus qas (2), w® —
yooBusa aag (3). YcrnoBus w! MOTYT BKJOYaTh B €e6st ~ y
WIH T4KOE 2, U3 KOTOPOro clenyer ~ y, T. e. w'—> ~ Y.
YcroBus w? MOTyT npeanonaratb ~ X, T. €. w? — ~ x. Ha-
npuMep, w!' npexnonaraer, 4yro Kk A He npunaraercd cuna D,
w?® npeanonaraer, 4ro K A He npunaraerca cuna B. Bosbmem
npocredmnii cyyah: @' ectb w® A\ ~ y; ©w® ectb w? /\ ~ x.
Hanwnune w® Bo Beex tpex w!, w? u w® neo6XonuMO 1is TOrO,
yTOObl GBIJIO BO3MOXKHO paccyxjaeHne. B Takom cliyuae Mbl
HMeeM:

(1) x \ ~y—(Ra)2

(2) ~xN\y—(Ra)u

(3) * A~y N\ ~x/\y—(Ra)(z/\v)
(npu ycnoBuu w® mist Beex tpex). Hox A~y A ~x Ay
€CTb IIPOTHBOPeyHe, U napajoKCcanbHOCTD (3) ucuesaeT. Teneps,
yToGBl YCTaHOBUTD, KAKOe CaefCTBHE OYeT BLITEKaTh U3 X /\ Y
(B 4aCTHOCTH, KaKoe ToJokKeHue 3aiMer 1e10 A, ecyii K HEMY

Cpa3y NPUJIOXKHTL CHIH B u D), He0GX0OAHMO JIHGO JONOJTHU-
TeJbHOe 3MIHPHYECKOe HCCJeAoBaHue, aamwilee

(4) x \Ny—(Ra)w,
Au60 ocoboe NPaBUJIO ONEPHUPOBAHUSA C Z U U, MO3BOJAOLLEE
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NEAYKTHBHO IOJYYHTh m (ManmpHMep, HpaBHJIO mapaiielio-
TpaMMma CHJI).

~ PaspemrenneM napajnoxkcajlbHOCTH PacCMaTpHBaeMOM CHTYa-
HHH SBJsIeTCH ynorpebJeHue npequkartoB TeujpeHuu#. HanpH-
Mep, BMeCTO BeIpaxkeHHst «<Ecau k Teny A npunaoxurs cuiy B,
10 A casunercsi B HanpasjeHuu C Ha paccTosiiue a (npH ycjo-
BHH, YTO HHKAKHe JPyTHe CHJH He AeAcTBYIOT Ha A)» ynorpe6-
asercsi Gosee xkpatkoe «Ecam K Teny A npuaoxuTh cuiy B,
70 A 6yleT MMeTh TEHIEHIHIO JBHraThbCs B HanpasjcHuH C
Ha paccrosiHde a». B 3TOM cayuyae Kakue Gbl CHJBI HH eHCTBO-
BaJin Ha A u Kyza Obl OHO HH CIBHHYJIOCH, Hallle BbICKa3biBAHHE
Oyaer ¢huxcupoBaTh He (hakTHUECKOE IOJIOXKEHME Aej, a JOJIOo

yyacTHsi cujibl B B neM. Ilpu 3TOM Hallu BBHICKA3BIBAHHS IPH-
MyT BHJ

(1) x—(Ra)2"
(2) y—(Ra) v,

rie B 2* i v* roBopHTCH He O peaJibHbLIX NOJIOXKEHHSX, a O TeH=
AcHUHsAX. B TakoM ciyyae OylerT BEpHO

(3) x Ay—(Ra)(Z* A\ V),

NMoCKOAbKY 2* /\ v* He ecTh npornBopeyne. Hainume nporu-
BOTIOJIOXKHBIX TEHJEHIHH He €CTh JIOTHYECKOE NPOTHBOpeyHe,
Kak peanunsyiorcs TeHACHHUH 2* B v* COBMeCTHO, JOJIKCH YCTa-
HOBHTb ONSATH-TAKH ONKIT HJIH CHEHHAJBHO BHPaGOTaHHOE Ha
OCHOBE ONbiTa HPaBHJIO.

Hpyroii BapuaHT napajiokca cBsi3ed Nnoaydyaercsi NMpH pace
CMOTPCHUH BO3JCHCTBHS OXHOrO MnpeaMeTa Ha JPYrod uepes
pa3fHYHbLIe NOCPENHMKH (10 PasjIHYHBIM «KaHaJiaM») B Cy4anX,
KOrJa pe3yJbTaT BO3JEHCTBHS 4Yepe3 OJHH H3 IOCPEIHHKOB
HCKJIIOYaeT pe3yJibTaT BO3JEeHCTBHS uyepe3 ApYroi.

§ 29. YcaoeHble npegHKaThl

Hexkoroprle npeamkatsl OGAajnalOT CBOHCTBaMH, KOTOpHIE
JETKO OOBSCHHMEHL, €CJIH HX paccMatTpuBaTh KakK IpPeaHKaTH,
BBOJIHMbBIC TAKHMH ONpeneseHHsIMH:

(1) P(a)=Df-(x—(Rx) Q (a)),

rIe X ©eCTh HEKOTOpOe BBHICKa3biBaHHE, KOOPIHHHPOBaHHOE
¢ Q (a) Tak, uro

(2) |- Q (a)—x.
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Hanpumep, npeankar «pacTBOPHM B BOAE» MOMKHO f1pelCTaBUTh
KaK NpepHKar, OnpeneisieMbld M0 TaKOH CXeMe: «a PacTBOPHM
B Boge» = Df. «Eciin @ nomectuTs B COCYA ¢ BOJOH, TO a pac-
TBOPSIETCA B BOAE». 3IeChb BHICKa3bIBaHHC «4 PacCTBOPAETCH B
BOJie» HCTHHHO NPH 3TOM YCJIOBHH, YTO @ TOMENIEH B COCYA C BO-
aoit. Tak uyTo eciH OHO HCTHHHO, TO HCTHHHO «q MNOMeEIlEeH

B COCYJZ C BOIOH».

OOG6bIYHO TaKHe NpefnKaTel P BBOAATCA KaK CJIOBeCHbIE MOAM-
bukamuu @, H UX He3HAauyuTeNbHBE BHEIHWEe Pa3MHIus HAIOT
6a3y Aas cMeineHHs TepMHHOB. Mol BBeleM OCOGLIH Omneparop
YCIOBHOCTH € IJf1 TaKHX npeaumkatoB. IlpaBuno mnocrpoenus
TEPMHHOB C HUM: €CJIH @ ecTb NpeAHKaT, TO ¢Q eCTb NpenuKar.

PaccmaTpuBaeMble NpeAHKaTbl MMEKT CBOHCTBa, CXOIHBIE
C npegukatraMu TeHaeHnui. Tak, BblCKasbiBaHus X — (RXx)
Q (@) u ~ X COBMECTUMBI, TaK YTO MOXKET ObITb HCTHHHO

(3) (x—(R¥) Q (@) A~ *.
3amensieM no onpenenenuio (1) neppoe na cQ (a). Tlonyuum
(4) cQ(a) /\ ~x.
Ho cornacno (2) numeem
(5) |-~ x— ~ Q ().
N3 (4) n (5) nmeem
(6) cQ (@) A\~ Q(a).

Taxk uro ecnn HCTHHHO (3), TO HCTHHHO H (6).
Ho ecnn npegukatel Q' v Q? HCKIIOYAOT Apyr Apyra, 1o
HeCOBMECTHMBI H Npegukathl ¢ Q' u ¢(?. Ecan

QI (a) —>~ Q2 (a)s

TO NOJIYYHM:
(¥ — (Rx) @ (2) — (x— (Rx) ~ Q* (@)
cQ (a) — ~ cQ?(a).

§ 30. BospeficTeue

Cesi3H pas3yH4aloTCcs, B CBOWO oyepelb, 110 JIOTHYECKHUM TH-
naMm. PaccMOTpHM HEKOTOpHe N3 HHX (HanboJiee BaxKHbE C H3-
BECTHOH TOUKH 3PEHHS).

Ilycres a ecthb

P (a)= P?(a),
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a B ectn
Q* (@)= Q*(a).

DyneM roBopnTh, 4TO 4 OKasbiBaeT BO3JEHCTBHe HJH BO3jeHs

CTBYeT Ha b (a b mcneiTbiBaeT Bo3jeHCTBHe @), eCJH H TOJDLKO
ecliy

a— (Ra),

rje R ecTb BpeMeHHOe OTHOLIeHHE «I0oc/ie 3TOTO», a HHTepBa
BpEMeHH MeXAY so. U S KoHeueH. DTO OTHOIIeHHe TPAH3UTHBHO.
BpeMenn6e otHouUleHue so. M S, HHaue rOBOPS, TAKOBO, YTO

sB > #sa,

rae ! ecTb cnocoG YCTaHOBJEHHS BpeMeHHOro mnopsjgka, a >
yuTaeTcss KakK «I03xKe» WJAH «Iocje 3Toro». byjpeM Takxke ro-
BOPHTBb, 4TO P eCTb pe3yJabTaT BO3JeHCTBHS O

IlyeTte ¢ ecth

T4 (c)= T (),

rape ¢ ectb uHAMBHaHas nepemenHas (i = 1, 2,...). Bosjefi-
cTBHe a Ha b 6yjeM Ha3bIBaTh HEOCPENCTBEHHBIM OTHOCHTENbEO
kaacca A, ecau U TOJBKO eCH

(1HA) (¢ = A) A (@— (Ra) 1) A (17— (RYY) B)),
H ONOCPeIOBAHHEIM, €CJH H TOJNBKO eCciu

(TAety. .. (e ((cteDAN... N AHN
A @ (R THN - A ("= (RY") B))).

Hupusuapl c',...,c" CyThb NMOCpPeJHHKH Bo3pneficTBHA a Ha b,
B cayuae n > 1 6ygeM nasniBath Y%,...,9" MeXaHU3MOM BO3-
HedCTBUSI @ Ha b

iMerorcst cnyuau, A/t KOTOPLIX BO3jeHcTBHE @ Ha b Heno-
CPEACTBEHHO M OYeBHJHO. [Jia APYTrHX C/ydaeB OHO OCYIHIECT-
BJISIeTCS] 4epe3 MOCPENHHUKOB ¥ BBIICHSETCS NyTeM HaxoxK[e-
HHs1 nocinenHuX. M3 n3noxeHHOro BHIIE MOXKHO BBIBECTH He-
KOTOpble OOLUeNIOTHYECKHe CeNCTBUS ISl TAKHX CJIy4aes.

OueBnpno, cobeltust so, sy',...,sy", sp obpasylor ynops-
JIOYeHHHH BO BpeMeHH psa. Eciu 3toT paa wenpepeiBeH (T. e.
BCe ero cocefHHe COGLITHS CONPHKAcCalOTCsi BO BpeMeHH), TO
qucno sy',...,sy" KoHeuHo. B caMom fesie, MHTepBan BpeMeHH
Mexny so. U sPp (o6o3nauuM ) KoHeueH, NJIUTENLHOCTH BCeX
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CoOBITHH syl,...,89" M HHTEPBAJIOB MeXAy s, syl,....sy?, sP
He MeHbllie HeKOTOpOro MHHHUMYMa, TaK 4TO B { MOXKET pasMec-
THTbCS JHIUb KOHEYHOe YHMCJO COOLITHH.

M tonpko B ciyyae a6CTpaKTHBIX COGBITHH, IJSI KOTOPHIX
AONYCKaeTcsd CKOJAb YrOAHO MaJaf [JHTENbHOCTH H CKOJb
YrOJHO MaJibie HHTepPBaJbl MeXJy COOLITHSIMH, Hallle YTBepX-
JieHHe HeBepHO: JJsl HHX ecau psaj COOLITUH MexXnay so u s
HeNpephiBeH, TO YHUCJ0 COGBITHH, ONOCPEACTBYIOUHX HUX H OG-
pas3yolHX MeXaHu3M BO3JeHCTBHS, OECKOHEUHO.

TakuMm o6Gpazom, ecau oo — (Ro)B, 1 Mbl XOTHM MOJIHOCTLIO
BOCCTAHOBHTbL MCXAlH3M BO3JICHCTBHS @ 1a b, TO Mbl JIOJIKHBI
OTLICKATh MHOXKECTBO $y',...,sy" TaKHX, KaK yKa3alo Bbille,
MPpUYEM 3TO MHOKECTBO KOHEYHO, a PsJl so, sy*,...,sy", sP nenpe-
puiBeH BO BpeMeHH. Takum o6Gpa3om, npoiecc 3TOT He GecKo-
HeYeH, OH OKAHYMBAETCSl, 4YTO COOTBETCTBYeT IpaKTUKe IO-
3HaAHHS.

Ho BosgelicTBie @ na b MOXHO paccMarpuBarb Kak Lenb
coOuiTH# B npocrpancTBe. Mamosus, 6yaro ¢ 310i TOYKH 3pe-
HHSI NPOHECC OTHICKAHHS MOCPEIHHKOB GecCKOoHeueH, BO3HHKAET
3a CYyeT HeONpeJeNeHHOCTH TEPMHHOB M 3ajauH.

Kak 6Gul HH OBLIIM PacnoJiOKEHH MPOCTPaHCTBeHHLIe 06-
JacTH, B KOTOPHIX NPOUCXOAAT COOBLITHA, mocnaenlue TakK HIH
HHaye JOJuKHH OHITh BHIOpaHbl Kak coOblTHA, 0oOpasyiouiue
BpeMeHHOH psn Mexay so d sf. A npu 3TOM BCTynaer B CHIY
caenyioiee obcroarenncTBo. Cymma aaurenpHocTell cOOHITHH
MEXKAY S0t M Sf ¥ UHTEPBAJIOB MeKAy HUMHU He JOMKHA MpPeBhl-
1aTh UHTepBana f, a 3T0 O3HAayaeT YHCJAO IOCPEACTBYIOLLHX
coGbITHH KOHeyHo (KaxX Bbube). Ecau ke 31a cyMMa NpeBHI-
Iaetr f{, 3HauuT BHIOpaH psf COOBLITHH TaKOH, B KOTOPOM d
He BO3[eHCTBYeT Ha b, cKaxeM — psj, NONAJalOUUH MHMO
I{eJiH.

OGpauiaeM BHHMaHHe Ha TO, YTO MBl He paccMarpuBaeM
BO3JICUCTBHEe @ Ha b Kak nepemellleHHe HEKOTOPOro 3MIHUPH-
YeCcKoro Teja €, U CYILLeCTBOBaHHE MAXKCHMAJIBHOH CKOpPOCTH
nepeMellleHis1 31ech COBEpIIEHHO HU NMpH yeM (a 0OLYHO HMeH-
HO Ha 3TO CCBLLIAKOTCS, TOBOPS O CYlLLeCTBOBaHHH COOLITHH,
He CBSI3aHHBIX 3MIHPHUECKH, B YAaCTHOCTH — MPHYHUHHO). Bo3s-
neficTBHe g Ha b mocpeacTBOM mepeMellleHHS € eCTb YaCTHHIH
cnyuaii. M nns storo cnyuas geficTBUTENBHO BepHO Takoe pac-
CyXKJeHHe: eCJIH U3MeHeHHe b ecTh CAeACTBHE TOro, YTO € OT 4
JOCTUraer b, ¥ TOJIBKO 3TOro O6CTOATENbCTBA, TO BpeMs MEXKAY
sa. ¥ sf§ He NOJIXKHO ObITH MEHBIIE BpeMeHH, KOTopoe Tpebyercs
JJIs1 ¢ Ha NIpeoJi0JIeHne PACCTOSIHAS MEXAy a u b.
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Ckopoctb pactipocTpaleHus BosjeHcTsus @ Ha b B mpocts
paHCTBe paBHA YaCTHOMY OT JENCHUS PACCTOIHUHA MeXKAy 00-
JIACTAMH NMPOCTPAHCTBA, B KOTOPBLIX NMPOMCXOAAT s H sP, Ha £,
A 3pech moJyuyHTH TAKOH XKe Jornuyecknit s¢derr, Kak Ias
CKOPOCTH nepeMellleHH s PH HMEIOHNHXCS Y Hac NpeanochllKax,
HEeJIb34.

Bonpoc o ToM, B KaKo¥l Mepe BO3MOXKHO B paMKaxX JIOTHKH
paccMoTperp MNPoGJieMbl, Kacawiuecst 3(dexra BO3JCHCTBUS
J@HHOTO COGBITHSI SO HAa OKpYXKalolilue npeaMerbi, pacnpocTpa-
HEeHUsT 3TONO BO3JAeHCTBUS, 3aTyXaHHe ero u T. A., MBI 37eCh
e 3arparuBaeM. Ho ayMaercs, 4to IIpH GoJiee TILATEJbHOM
(ueM y Hac) anaju3e 37eCb Koe-uTo CAeNarTh BO3MoXHO. Bo
BCAKOM (CJiy4yae 370 JAOBOJIBHO JHOGONBITHOE JeJ10.

PaccmorpuM, panee, nonsitue B3auMopencTBusn. Ilpu 3tom
UMEeTCsi B BHJAY TO, YTO @ BOo3aeicrByeT Ha b, a b — na a.
OnHako B Takoil (pOpMY/HPOBKE He BHIHBI HEKOTOphC BaXKHE®
JIOTHYeCKHe AETaJH,

Ecan sa u s cyTb HHAHBHAYaAbHbIE COOLITHSI, TO

(@ —(Ra)B) =~ (B — (RB)a),

IOCKOJMbKY S0 HeNoBTOPHUMO (HA IMpollJoe BO3AEHCTBOBATH
Hesb3s1). Ecam b o6paTrHo Bo3jpeHCTBYeT Ha @, TO HMeeT MeCTO

B—(RB)a,
rie a* ecrb
P3(a)= P*(a),

npyyeM o* NpoOHCXOAMT nochae sP, a 3HauuT (B CHAY TpaH-
sHTHBHOCTH R) H nociie se. Mnmosns ogHOBpeMeHHOro BO3-
aedcTBus a Ha b u b Ha a, B KOTOPOM HMeeT MeCTO TO Xe ca-
MO€ BO3JleHCTBHE, CO3JaeTCsA 3a cyer ynorpebieHus OGmHUX
TepMHHOB coObiTHH. Hanpumep, Bo3pMeM yTBepxKjaeHHe «Y Be-
JINYeHHEe @ BeleT K YBe&IHdeHHi0 D, a yBequueHne b, B CBOIO
ouepellb, BEJET K YBEIUYCHUIO ¢ B TO Xe caMoe BpeMsi». 3Jech
«YBeJnyeHHe g» ecTb OCIIMH TepMHH TAKOH, YTO KaK o, TaK
i ¥ MOryr GbITh YaCTHBIMH €0 CJAy4asiMH; BblpaxKeHue «Y Be-
nu4yende b» MoXKeT o3HayaTh 8 KaK pe3yJbTaT BO3JEHCTBHSA
a na b u nexoropoe f*, Koropoe ecTp H3MeHeHHe b, HCXOJs-
ee U3 HHOMO HCTOYHHKA.

Brliire MBI paccMOTpEIH NPOCTOH Caydait BO3AEHACTBHA Npej-
MeTa a Ha npeaMmer b. CHoXHbBH cayuadl eCTh coeluHeHHe
NPOCTHIX 1O TakoH cxeMe: 1NycTe ol = a?, a?= ad,...,
a = 1, ., ecTh MNOCJAeAOBaTeJbHasT CMeHa COCTOSTHHH a,
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a pt=p? P*=p° ..., pr = P,... — nocrenoBarenbuas
CMeHa COCTOSIHHH b, npHueM Bropasi eCTb pe3yJbTaT BO3jei-
CTBHSI [€PBOHM; KaXKJOMY COCTOSTHHIO fi* COOTBETCTBYeT COCTOS-
Hue of. Tlo onpenenenHio cocrosinue ff¥ Hacrynaer noc/jae Toro,
KaK HaCcTyNHJIo cocrosinne af. VHTepBanl BpeMeHH MexXIy
HHMH He MeHbllle MUHHAMAJbHOrO. TaK 4T0 HMET CHIY CIeAYIO-
IiHe NPHHLHINBL «3anaszpiBaHus» (KoTopble ABJSIOTCS, OfHA-
KO, YHCTO JIOTHYeCKHMH): 1) pesynbTaT BO3LeHcTBHA a Ha b
OOHApYIKHBaeTcss He cpa3y; 2) ecJH H3MeHCHHsS a npeKpaua-
I0TCSI, TO ellie HEeKOTOpOoe BpeMsi MOoc/Je 3TOro MNPOAOJIKAEeTCsH
H3MeHeHHe b, sBasiOmieecs pe3yaAbTaTOM BO3AGHCTBHA 4.

Hcnonp3yss BBeAeHHHEE TEepMHBE, MOXKHO OCYIIECTBHTD
9KCIJIMKALHIO TePMHHOB CHJI, Macc H T. . Ilycte a u b cyth
HHAUBHUIHBEIE [epeMeHHble, @ — npegukar HeKOTOPOro Hs3-
MEHEHHSsI HJH HeXOTOpOo#H TeHJeHLUMHH H3MeHeHHs, P — mnpe-
JMKAaT, BLIOMpaeMBIH ClielHaJbHO AJsi BBEACHHS paccMaTpu-
BaeMBIX BhIpakKeHHH. TepMHHBI CHJI MOXKHO BBECTH KaK COKpa-
meHus ans Beipaxkenuid a | (4b) (xA\y/\P (b)), rioe X ecTb BbI-
CKashlBaHMe «a BO3jeHcTBYeT Ha b», a y ecTb BbICKasbiBaHHE
«sQ (b) ectb caenctBue sx». B saBucumoctH ot Buga P m Q
onpexessiercsi BUA CHJBl (HanpuMep, P Moxer OHITh Bec Tela,
a Q—caBur Tejna Ha Kakoe-To pPaccTosiHue). BhipaxkeHue
¢K b npunoxena cuijia a» GyAeT NPH ITOM COKpaleHHeM JJIsi
(Ha) (x/\y/\P (b)). Takum 06pa3oM, culia ecTb NPEAMET, KOTO-
PHIH omnpepgesieHHBIM 006pa3oM BO3JeHCTBYeT Ha JpYrod npen-
MeT, OoOJIafalolluii HeKOTOPhIM 33JaHHBIM [PH3HAKOM. TepMH-
Hbl MacC 3KCINIHIHPYIOTCS M0 CXeMe: BhIpa)KeHue «a HMeer
Maccy o» ecTb COKpaineHnHe [as BbipaxKeHus «Ecim X a npH-
N0XATL cuay P, To P (@); ecan Xe K a cuia f He npuioxeHa
(B TOM umciae — eciiu ee BestHumHa Menbie f), To ~ |P (a)».
Ot BHga P 3aBHCHT BHj MacChl H ee BeJiHUHHA.

§ 31. Mpuuuna

Bripaxkenue «a ecTb npHunHa b» ynorpebisercss BO MHOTHX
Pas/HUHBIX CMbIC/IaX, HanpuMep B TaKHX:

1) «a ectb npuunHa b» — |- «Ecau He-a, To He-b; Hacty-
naer a, BCJA€L 3a 3THM HacTynaer b».

2) «a ectb npuunHa by — }— «Ecau HacTynaer a, TO BCJEL
3a 3THM HacTynaer b».

3) «a ecrb npuunHa b» —| |— «Ecan Obl He 6BLI0 a, TO He
6uli0 Gbl b, uMeer MeCTO b».
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4) «a ectb lpuunMHa b» —{|— «a u 3atem b; He Gyab @, HE
ObL10 6Bl 1 by,

Kpome 1Oro, ropops o npuuvHe, UMEOT B BHAY OTBET Ha
BONPOCH THNa «HUTO AIBASIETCH NPHUUYHHOMN COOBITHS (COCTOSTHHSA
H T. 11.) a¥» K na 3t0oT Bonipoc 0TBEuatoT PasanyHo, B YaCTHOCTH,
TaK: 1) npuunHO# COCTOSIHHMSA (ABJAEHHS, COOHITUS) a SABASIETCS
BCC TO, 4TO NOpoXKAaeT a4 (YTro Be/lleT K BO3HUKHOBEHMIO a);
2) npuuyvHO# a fABAsieTcs TO, 6e3 uyero He MoXKeT CYIECTBO-
BaTh 4; 3) NpHYNHON a ABJSIIOTCS Te 0COOble YCAOBHS, KOTOPLIE
OTJIMYAIOT BO3HMKHOBEHHE OT BO3HHKHOBEHHS JPYIHX COCTOA-
HUH, U T. 1.

Huxke MBI copMynupyeM HECKOJNbKO MOJOKEHHH, OTHO-
cAMXCA K NpobaeMe NPHUYNHHOCTH HJH, TOYHee, K COBOKYII-
HOCTH NpoGsieM, K KOTOPHIM TaK HJH HHaue NPHYacTHO CJOBO
«IPHUHHAY,

TierHo HCKaTh HeKOe «eZMHCTBEHHO NpaBHJIbHOE» MOHHMa-
HHe npuuvHbl. Ero nmoka npocro Her. VmerTcs pasHble Cl0-
BOynorpeGACHUsT M TOJbKO. FHIMewTcsl pasnnunble MNO3HaBa-
TeJIbHble CUTYaluM, HYXKAaluecs IS CBOero (pMKCHPOBaHUS
B CTPOrOH TEpPMHHOJIOTHH, YUHUTHIBAIOIleH ynoMsiHyThle pas-
anuud. Tak, BCTpeuaercss OTHOLIEHHE COCTOSIHMH TaKoe, YTo

x—(Rx)y,
M TaKoe, 4TO
XN\ (Rx)y N\ (~%x—(R~x)~y),

rie R o3Hauaer «3areM», «rocje» U T. . B KauecrBe CoKparie-
HUS [JIsT 1epBOTO MOXKHO BBECTH BblpaxKeHie

sxC'sy,

a B KaueCTBe COKpallleHHusi IS BTOPOTO — BbipaKeHUe
sxC?sy.

3xece C' u C? cyrb ocobble ABYXMecTHBHIe lpenuKarbl. M Hu
ONMH M3 HUX He Jyullle ¥ He XYyKe APYIoro B KauecrsBe cpej-
CTBa 3KCIJHUKAUVH TepMUHA «NpUUMHA». ECAH yXK HenpemMeHHO
3leChb HYXKHO 3TO CJIOBO HCNOJb30Batb, TO MOXKHO BBOAKTH
KaKHe-TO Ol'paHMYEeHHs THlla <«NO3UTHBHAsl MNPHUYHUHA», «HEra-
THUBHaf NPHUYHUHAE», «IOJHAA NPUYHHA» U T. I1.

Hanee, ecny jaxe NpHHATO TOJBKO OJHO CTPOIO onpeje-
AeHHoe ynorpeblieHHe CJAOBa «IIPHYHHAE», 3TO €llle He Jaer
HUKaKHX TapaHTH# B TOM OTIHOLIEHUH, UYTO HCCAeNOBaTeNH
MPpH YCTAHOBJAEHHH NPHUMH OFHHUX M TeX XKe ABJCHHH GYyAYT

168



HaXOAUTb OfHH H Te ke MPHUMHBL. 1aK, eciu Mbi HpHHsJIH
B KayeCTBe S5KCIJINKALlMKH CJoBa «rpuuliHa» 3uak C?%, TO 3710
HE HCKJIOUaeT BO3MOXHOCTH TIOCTPOEHHS BHICKa3blBAHUMH
sxC%y u szC%sy ripu OTBICKaHHW NpHUYHHBL sy. OnHO ApPyroMy
He MPOTHBOPEUYUT, M COIJIAaCHO OlpefeseHHIO SX B KauecTBe
PUYUHEL Sy He Jyylle U He XyXKe, YeM sz, U HaoGOopoT.

MoxH0o, KOHEUHO, YCJAOBHTBCH CUHUTAThb NPHUUHOH HEKo-
TOPOT'O COCTOSIHUSA Sy TaKoe COCTOSIHHE, KOTOpoe €JHHCTBEHHO
SIBJISIETCS TIPUUYUHOU Sy (T. €. HHKaKoe APYIoe COCTOsIHHE, OT-
JUYHOE OT Hero, NPUYHHOH Sy He aBasercs). Ho 3to — nump
oflUlue HU K 4eMy He OOsi3bIBarollie pa3roBopnl. OqHO IeJI0 —
onpeje/eHue CJOBa «IPHUHHA® H JPYyroe JeJo — OThICKaHHe
NPUYHUH KOHKPETHHX cocTostHUH. Korja B npakTUKe MO3HaAHUS
IPUXOJAT K €LMHOAVIUHOMY COIVIACHK) CUHTATh NPHUYHHOH He-
KOTOPOTO IBJIGHUS @ OMNpenesienHoe sipjeHude b, 10 310 pejaer-
CAd HE B CUJY OMNpenesieHus CJOBa «NpUYHHA» (HHKaKoe ompe-
Je/eHle TAaKOoTo Poja He MOXKeT COojJepKaTh YKa3zaHue Ha eUH-
CTBEHHOCTb NPHUUYUHBI, MO0 He MOXKeT JaTb lapaHTHH 3TOH
eIMHCTBEHHOCTH), a KaK HesiBHOe cOolJialleHhe CUUTATh HMeH-
HO b NPUUUHOH @, NOCKOJIbKY COOTHOIIeHHe a@ U b yIOBJeTBO-
pseT oNpeleNeHHI0 CJOBA «NPUUMHA» U YAOBJETBOpPSIET He-
KOTOPHIM JPYIUM TPeOOBAHUSM, HE BXOAAUUM B 3TO OlNpele-
Jenue (HalnipuMmep, B HEKOTOPHIX caMO COOGOH pa3yMeIHXCS
VCJIOBUSIX HacTyNJeHue b Bcerja BejeT K @, a HeHacTynJeHue b
He BeIeT K ¢ NPHU TeX XKe YCJOBHUAX; MpuUyeM Apyrue sB/eHuUs
He BELYT K HAcTYIJICHUIO Q).

Briie MBH FOBOPHJIM O CJIOBE «IIPHUYMHA» KAK O YacTH Mpe-
AUKaTa «...npuuuHa...». Ho oHo ynorpebnasiercss U Kak CyOb-
eKT, TOUHee — KaK 4aCTh CyOheKTOB THUMNA «NPUYMHA COOLITH S»,
CIPUYHHA SX», «IPHUHHA TOTO, YTO X¥» U T. . B 3TOH cBoeH
POJIM OHO OMNpeneNsieTcss Kak MPOU3BOAHOe OT NMpejuKara «npHu-
YHHA» CJAELVIOMHUM 00pa3oM (O6YKBHL X U Yy CYThb lepeMeHHbIe
s TepMHHOB coctosiHui): «IIpuumna x» = Df. «Cocrosinue
Sy TaKoe, YTO Sy ecThb NMPHUUYMHA Sx» (T. €. MPUYUHA HEKOTOPOro
COCTOSIHUSI €CThb JPYroe COCTOfIHUE TaKoe, KOTOopOoe SBJIAETCSH
ero NpUUYHHOHU). YNOMSIHyTOe B MPeALIeCTBYIOLeM naparpage
corJalleHle eCTb HEeSBHOe OMnpeleseHHe TAKoro pojpa, coxep-
XKanlee elie JOMNOJHHUTENBHO 3JeMEHT OrpaHHYEHHUS.

3pecTHLHle MHIYKTHBHbIE METOJbl YCTAHOBJEHHUS NPHUYMH-
HOU cBsi3d (MeroJibl bakona — Muags) sBAAIOTCA He [1POCTO
cniocob6aMU  HUCCJAEIOBAHUA, MNpeAnoJaraloUlUMH, YTO TEPMHUH
«IPUUYMHA» OnpefesedH A0 HUX NPUMeHEHUS M He3aBUCHMO OT
Hux. OHM caMu CyTb UMIUVIMIUTHOE olipejeieHde Pa3JTHUHBIX
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caydaeB VIOTpeGaeHHS TepMMHA (IPHUYMHAY. TaK, METOR ¢O-
NYTCTBYIOIIMX M3MEHEHUH ¢opMyaupyercs cHefyIomHM 00-
Pa3oM: ecJid KaxKAbld pa3, KOrja HacTymaer coOrlTHe a, BCJIE]
3a 9THM HacTymnaetr cobuitTie b, T0 a ecth npuyuna b. 3ro cie-
AYeT NOHUMATh HE KaK YTBEPXKACHHE C TEPMHHOM «IIDHYHHA»,
CMBICJI KOTOPOrO U3BeCTEH M 06e3 3TOro YTBEPXKAEHHS, a Kak
dbparMeHT MMIJIUIUTHOTO ONpeAeJeHUs caMoro CJOBa «IpH-
unHay. M1 Merony sTOoMy TOuHEe cJiefyeT NpHUAATh TAKOH BHA:
eCIM KaxkJblid pas Bejel 3a HACTYNJIEHHEeM @ HacTtynaer b,
TO @ OyAeM HA3hBAaTL NPHUMHOH dABjgeHus b. 1o, ApyruMu
CJI0OBAMMU, 3aMUILETCS TaK: «@ €CThb npuukHa by—|l—«Ecau Hac-
TyHnaer a, TO Hacrymaer b». Meroj €JAMHCTBEHHOrO CXOJCTBA
dopMyJIMpYyeTCsA TaK: eciH clayuyad, Korja Hacrynaer b, pas-
JIMYAIOTCS] BO BCEM M CXOAHBI TONBKO B TOM, YTO HACTYIJIEHHE D
NnpeAecTByeT @, TO @ ecTh HpuunHa b. OnATh-TaKH 3TO €CTh
HE IIPOCTO IIpHeM HCCHAEeJOBaHUSA, HO (PparMeHT HEeBHOTO OIl-
pefesieHrsl CJIOBa «NpPUYHHA®. AHAJOTHYHO JJs NPOYUX METO-
noB. Ecnu xe paccMaTpuBaTh YHOMSIHYThHIe METOABI KaK mpue-
Mbl HCCJAEJAOBAHMS TNPHYHH, NDPHUEM, YTO TAKOe «IPHUYHHA» —
N3BECTHO 0e3 HUX, TO HeN30eKHh HelOPa3yMeHHUsl, 32 KOTOphIe
3TH METOJAbl MHOTOKPATHO KPHTHKOBAJHCh B HUCTOPDHHU JIOTUKH
n ¢unocodun. K HUM B TaKOM ciayuyae IpearsIBAsIN HeOOOCHO-
BAaHHO 4Ype3MepHhIe IPETEH3HH.

Ilpu skcnamkauuy TepMHHOB Haj0 pasJsiduarh, pasee, GJa-
rHe NOXKEJAaHWs M peasibHble BO3MOXKHOCTH f3biKa. 1ak, Ml
MOXKEM HMOCTAaBUTh 33jlauy ONpeJeJNUTh HPHYHHY 4 Tak, 4TOOH
IPUYKHOH @ OBLIO BCe TO, YTO MOPOXKIAET a U 0€3 uero HeBos-
MOXKHO BO3SHUKHOBeHUe a. Ho 310 — JMlIp NOXKeNaHre, H HE
GoJiee TOoro (BpoAe MHOXKENAHHUS O FJIYOGOKOM UM BCECTOPOHHEM
nsygeHnn q). ChpaimMBaercsl, KakK Telepb ObiTh ¢ Mupowm,
6e3 KOTOpOoro HeT HUKAKOTO COCTOSIHMS; Kak Owith ¢ I'amakru-
KOfi, 6e3 KoTopoil HeT HUKakuX coObiTuil B CoNMHEUHO! clcTeMe;
Kak OwiTh ¢ 3JIEKTPOHAMH, KOorjla peubh 3aXOJUT O HPHUHHAX
opaxKeHus B TOA WM MHOHM BoHHe U T. J. Hukakue cxonacru-
yeCKHe YXHIIPEHUS 3JieCb He MOMOryT. JKCIJNKALMs, aJeKBaT-
Hasi NpHBEJEHHOMY MOXEJaHUI0, IPOCTO HEBO3MOXKHA IPAKTH-
YECKHU.

Eciu a ectb npuunHa b, TO HacTYN/IeHNE @ MpeAILIeCTBYeT
BO BpeMeHHM HacTyIiieHMio b. BpemeHHOe OTHOLLIEHME a H
€CTh OJIMH M3 NPH3HAKOB IIPUYMHHOIO OTHOLUEHUS, y4acTByIo-
HIUX B ONpefeJNeHNH nocenHero. Besd TepMUHOJIOrNS BpeMeHH
onpefesnsercd U BBOAUTCS B YHOTpeOJieHHME HE3aBHCHMO OT
TePMHHA ¢«lIpUYNHA», HO He HaobopoT,
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§ 32. Bupapt npHYMHHBIX CBsidel

Ilpu cpaBHeHHH ciyuaeB, Korja ynoTpeb.sercsi BhIpasKe-
HHE «SX €CThb NpHUHHA Sy», OOHAPYIKUBAEICH CJeayiollee:
B OJHHX cJaydYasix Ipeanojaraercsi, 4ro H3 X JIOTHYECKH He
CJIENYyeT Yy, B JIpYIHX — HE MPEINoJaraercs; B OJHUX CAydasx
IpeAroaaraercs, UTo M3 «sx €cTb IPHUHHA Sy» H X CJejyeT y,
B JPYIHX — Her; B OJHHX CJAyUasxX IpeanoJsaraercs, 410 H3
«SX €CTb IPHUHHA SYy» H ~X CJAELYeT ~Y, a B APYIHX — HET;
B OJIHHX cC/aydasix NOpeanoJiaraercd TPaH3HTHBHOCTb NPHUHH-
HOIO OTHOIIEHHS$I, a B JPYrHX — HeT W T. A. Tak 4TOo HaWTH
B 3THX YNoTpeG/jieHHsIX KaKOH-TO «HHBapHAaHT», KOTOPHLIH MOXK-
HO OBLIO ObI H300pasuTh KaK «HOJJHHHOE NOHHMAaHHE NPHUH-
Hbl», €CTh JI&JI0 COBEPUIEHHO OeCrnepCcrnekTHBHOE.

Mrl cuntaem 1esecoo6p a3HbIM TOBOPHTD O BHJAAX NPHYHHHBIX
OTHOWIEHH T COCTOSHHNA sx U Sy, NPHUUCANAS K 3THM BHJAM CJe-
aywonpe (nosciofly Rla uHraercs Kak «BCJeN 33 ay, «IIOCTE
av, a R%a — xak «Jo a», «nepel a»):

x—(R'%)y (¥~ (R°y)x) A\ x N\ (R'x)y

y— (Ry)x (~x—>(R'~x)~y) ANx A\ (R'x)y

~X—>(Rl~x)~y (~y—(RP~y)~x) \Nx \(R%)y

~Yy~>(RP~y)~x (x—(R%)y)/\ (y—(R*)x)

(x—(R'%)y) /\ y

/\ (R?y) x
H T. 0. O0muM Ajf HHX BceX SABJSETCS HaJuuHe YCJIOBHOTO
OTHOLIEHHS BLICKA3LIBAHHI, ONHCHIBAOMIKX COCTOSIHHSI, H Bpe-
MEHHOI'0 OTHOLIEHHSH «BCJEJ 34 3THM» HJAH «J0 3toros. ¥ cBoii-
CTBA 3THX OTHONIEHHH IEJHKOM ONpeJeseHsl CBOHCTBAMH CO-
OTBETCTBYIOILLHX BLICKA3bIBAHHH (OHH PACCMOTPEHHI BO BTOPOId
riaase). B yactHOCTH,

(x— (R 9) = (~y— (R ~ y) ~ X)

(x— (R'%)y) \ (y — (R'Y) &) |- (x — (R'x) 2).

Ecan a ectb npuuniHa b, 1o b ecthb caeacTsue a (310 — on-
peneseHne TEePMHHA «CJIEJICTBHES).

Ecnu sx u sy cyTh HHJIHBHAYAJbHBIE TEPMHHBLI, TO TEPMHH
«IPHYHHA» ONpeReasieTcss JJsg HHX CaedyiomHuM obpasom:
«X €CTb MNpHUHHa sy» — | (sx—a) /\ (sy — b) /\ «a ecTb
NpHUHHA b» (T. €. SX €CThb NPHUHHA SY, €CJAH H TOJBKO €C/IH
SX €cTh a, sy ectb b ¥ a ectr npuunda b). Kak BuauM, suech
MPeAnoJaraercsi, YTo TEPMHH «NpHUHHA» CHauaja Ompeless-
JU 719 OOIHX TEPMHHOB, a 3aTeéM — JUIl HHJIHUBH]yaJbHLIX.
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M B 310M e€cTh pe3oH, NOCKOJABKY AJsI OOMHX TEPMHHOB NpH-
UHHHOE OTHOIUEHHE ONpenesiercs depe3 YCJA0BHOE OTHOIIEHHE

BLICKA3LIBAHHU, 4 I[ocJjenHee Mpenanosaraer o6oOleHHsi, B
Y4CTHOCTH, TO, UTO

(¢ — (Rx)y) —{ [ (Vsx)} (Rx) y

U T. 1. Jla ¥ ¢ TOUKH 3peHHs YCTAHOBJEHUSA HPUUHHHBIX OTHO-
IUeHUH HHAMBHAYAJbLHBIX COCTOAHHH SX M Sy, NOMHMO TOrO,
UTO BTOPOE NOABJSETCA [0 BpPeMeHU Mocjie nepBoro, tpebyer-
CA €le HeUTO RONOJHHTEbHOe, UMEIoLIee CUJY AJid KJaCCoB
COCTOSAHUH, 3JIeMEHTAMH KOTOPBIX ABJAIOTCA SX U SY.

IDTHM, KCTaTH CKasaThb, obbsicHseTcs TOT dakrt, 4To 60Jib-
IHIHHCTBO YTBEPXKIACHHH O NPHUUUHHOH CBA3H COOBITHMH TIpOMI-
JIOTO HEBO3MOXXHO MOATBEPAUTL U HEBO3MOXKHO OTBEPrHYTh,
MOCKOJIbKY AJisi HHX HeBO3MOXHO MOCTPOUTH HUCTHHHBIE BHICKA-
3BIBAHUS THHa X — (RX) y. 31eCh ONATbL-TAKH BMECTO JIOTH-
YECKOH YOemUTEeNbHOCTH 00bl4HO NpHOEralT K HEABHBIM CO-
IJIalleHUsaM CHUTATh ORHM COOBITUS NPUYHUHOHM NPYTHX, T. €.
HeSABHBIM 00pa3oM YTBEDXKJIEHUS BURA «a NpUUHHA b» NpHHH-
MAIOT KaK IOCTYJIAThl, O0CTaBJsAsd 3TO CBOE pelIeHHe BCAKOro
pona pasrosopami. llocsenHue HasnBalOT 060CHOBAHHEM TNIPH-
HATOIO YTBEPXKIEHU .

HacTHBIMH C1ydasiMH HPUUYMHHBIX OTHOIIEHHH SX M SY SIB-
JAKTCA TaKHe, B KOTOPBhIX TAK MJH HHaue GUTYPUPYET BeposT-
HOCTb COOBITHH. IDTO, HANPHMEDP, OTHOIIEHUS, (UKCHDPYEMbIe
BLICKA3bIBAHMSIMH BHAA «BeposiTHOCTD TOro, 4ro SX eCTh NpH-
YHHa SY, €CThb & (paBHa o, OoJsblie oo H T. I.)», «<Ecau x, TO
BCJIEN 34 3TUM HACTYINAaeT Sy ¢ BePOSATHOCTBIO O» U T. II.

§ 33. leTepMHHH3M H HMHIETEPMH HH3M

[louaTue pgerepmuHH3IMa (M €ro OTPULAHHUA — HHIETEPMH-
HM3Ma) HeojHo3HauHo. OHo ynorpebssiercs Ho KpalHeH Mepe
B TAaKHX CMbIC/IAX.

[Tox merepMHHH3MOM HOHMMAIOT NPEXKNE BCErOo TAKOH MPHH-
[IHI: AJIS BCAKOrO 3MIOMPHUECKOTO COCTOSTHHSA (COOBITHSI) HMe-
€TCsI HEKOTOPOoe APYroe COCTOSHHE, ABJAILIeeCS €ro HPHUH-
HOH (BCe mpoHCXofsllee HMeeT NPUUYUHY MM HUYTO HE NPOHC-
XonuT 6e3 npHuunbl). Mopudukauuedr 3Toro NpPUHHLHNA SIBJS-
ercsl CJeRYIILee RONYUIEHHE: JJA BCAKOTO 3MOHPHYECKOTrO
COCTOSIHHSI MOXKHO OTBICKATh JPYroe COCTOsSIHHE, SIBJISIOIIEECS
ero NpUHUYMHOM (/IS BCEro MOXKHO OTBICKATh NPHUMHY). 3ITO
RONYIIEHHE He TOJIbKO NPH3HAET CYLIeCTBOBAHHE IPHUHH JI0ObIX
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COCTOSIHHH, HO H BO3MOXKHOCTb HX HaxoxaeHHs. OHo, oueBHIHO,
CHJIbHEE, |

WMuperepmiHHH3M, B CBOIO ouepenb, NMOHHUMAETCsT KaK OTpH-
1laHHE€ HPHBENEHHBbIX BbIIE€ NPHHIHNOB. [IpHueM oTpHIIAHHE
1lepBOro 03HaYaeT JONYUIEHHE COCTOSHHH, He HMEOWHX HpH-
ynH (GecCHpHUYHHHBIX coObITHi). OTpHlIlaHHE XKe BTOPOTo 03Ha-
qaeT JIHIIbL AOINYUlEHHE TOr'0, UTO B HEKOTOPHIX Cjayuasix HalTtH
NpHUHHBL COOBITHH HENb3d.

JerepMHHu3M, jaajee, NOHHUMAETCs Kak JOmyineHue, Co-
TIACHO KOTOPOMY ISt KaKJOTO ASMOHPHUECKOrO COCTOSTHUSA SX
HMEETCS TaKoe COCTOsSIHHUE 8y, UTO i — (RY) X ¢ BeposiTHOCTHIO 1,
rae R ecTh HEKOTOpPOE BpEeMEHHOe oTHoleHe. Ecan @ u b ¢cyTh
nepeMeHHble JJis BbICKA3bIBaHHH 00 3MOHPHUECKUX IpegMe-
TaX, TO 3TO JONyLIeHHe 3aMHUIETCHA Tak:

(Va) (8b) (b— (Rb) a).

YceuneHneM 3TOro JONYULEHHS SBJASErcss JONylieHHe, COrIACHO
KOTOPOMY JJisl KaXKJOro SMIIHPHYECKOro COCTOSIHHA SX HE TOJIb-
KO HMEeTCsi yKasaHHOE BbIIl€ COCTOSIHHE Sy, HO €r0 MOXHO H
obHapyxuTh. OTpHIlaHHE Xe JeTePMHHH3Ma B TAKOM HOHHMa-
HHH MOHHMAETCsl KaK AONYIEHHe, COTJIaCHO KOTOPOMY HMEIOTCS
cayuau, Korga y — (Ry) x ¢ BepositHocTbio 1 HafiTH HEBOS3-
MOXKHO, 4 BO3MOXHO JIHlib C BEPOSITHOCTHIO MEHbINE €IHHHUIIBL.
A 3T0 — yXe COoBepUIEHHO HHOH acHeKT jaena.

HerepMuHH3M NOHHMAeTcs TaKXKe B 0oJiee y3KOM CMBICIE,
a4 HMEHHO — KakK NPHUHIHI, COIVIACHO KOTOPOMY, €CJH HMEITCSH
JOCTATOYHO HOJIHBIE H TOUHbIE CBEJEHHS O COCTOSTHHH JAaHHOM
0o06/1aCTH MHpa B JAaHHOE BpeMsi, TO MOXHO IpeJcKasaTb ee
CoCTOsiHHe B mocgexayiomee Bpemsi. PHUHUECKHA AeTEPMHHH3M
ecTh elle Oojiee y3KUU NMPHHLHI: €CJAH H3BECTHBl HMIYJbCHI
H TPaeKTOpUH PUIHUECKUX TN B HACTOSIEE BpeMs, TO MOXKHO
NpeaBHieTh HX MoJIOXEHHS B mocienyloiee spems. K sonpocy
O TAKOM JeTePMHHH3ME Mbl BEDHEMCS HHIKe.

§ 34. Hpyrue Bugbl cBsi3ei

B s3plke ymorpel/asieTcss OTPOMHOE YHCAO BbIpaXKeHHH,
0003HaUaOMNX 3MIOHPHUECKHEe CBSA3H: «3aBHCHMOCTbY, «BJIHH-
HM€E», «HePaspPhiBHO CBSSAHLIY, HOPOXKIACHHE», «COBMECTHOCTb®
H T. . B 6oJblIKHCTBE CJy4aeB OHH aMOPGHBI, MHOTOCMBIC/IEH-
Hbl, 3aBUCAT OT KOHTEKCTA H OT oCobeHHoCTel cpeabl ynorpes-
JeHus u T. . KoHeuHo, HAHBHO PAaCCUHTHLIBATH HABECTH 31ECh
CTPOrMH JIOTHUECKUH TIOPSAOK. Mul JiHMlLIh 0OpaTHM BHHMAaHHE
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gyHTaTeNs Ha JBa MOMEHTa: 1) aHa/lH3 3THX BoIpaxKeHH# o6GHa-
PYXKHBAET TY HJH HHYIO KOMOHHAUHIO BLICKa3bIBAHUH THIIA
x> (Rx) y, 2) 3TH KOMOUHAIMH BecbMa pPasHOOOpa3HhH!, HX
YHCJIO H CTEeNeHb YCTOAUHBOCTH OMpeNessiioTcs JHIIb coobpa-
JKEHHSIMH TIPaKTHUECKOH 1e/lecoo6pasHOCTH.

HanpuMep, cOBMeCTHOCTH IPEIMETOB MOXKHO OIpPEACHHTH
TaK: @ U b COBMECTHRI, €CJH H TOJBKO €CJH BCErja H Be3fe
HMeeT CHNY yTBEepiKAeHHe

(E(@<— EG) N\ 1E(@)= 1L (D))

CoBMeCTHOCTh TPH3HAKOB MOXXHO omnpeaenurn Tak: P u Q
COBMECTHE!, €CJH H TOJbKO g Jioboro mnpeaMera a HUMeer
CHUJIY YTBepXKJIeHHE

(P(@)— Q@) A (T1P(@) < 14 (a)).

Yacro ymorpebJisiercsi BhlpaxkeHHe <«3aBHCHMOCTb» («3a-
BucHT»). OHO MHOTOCMEICIEHHO. B uacTHOCTH, peub MOXKeT
HJITH O 3aBHCHMOCTH COCTOSIHUSI OT APYroro COCTOSIHHUSI, COC-
TosiHESA oT HepubdepeHHpyeMoro mpeaMera, TpeAMETa oT
COCTOSIHHSI, TpeaMera or TpeaMmera. WM B kKaXKioM cayuae,
B CBOXO ouepellb, ecTb Bapuauuu. Hampumep, BO3MOXKHBHI Ta-
KHe ONpeneyeHusi: 1) sx 3aBHCHT OT SY, €CJIH U TOJNBKO €C/IH X
pH YCJIOBHH 2 H ~ X MIPH YCJMOBUH 2/\Y; 2) Sx 3aBHUCHUT OT SY,
€CJU H TOJbKO €CJH X NPH YCJOBUH 2 H ~ X TPH YCJOBHH
2 /\~ y. Kak BujauM, B onpenessiomied yactd (1) ¢purypupyer
z\y, a (2) —2z /\~y. Kpome Toro, saBHCHMOCTb HHOT'Ja
MOHUMAIOT KaK BO3jeficTBHe, Kak B3aHMoJeHCTBHE, KaK HpH-
YHHHYIO CBSI3b H T. X.

§ 35. Cucrema cas3eit

CucreMoll cBsiseli MBI HashiBaeM TaKo€ CKOIIJIEHHe CBsseH,
B KOTOPOM CBSI3H B CBOIO OUEDEIb SABJASIOTCS JMEMEHTAMH CBSi-
3elt (T. e. CBsI3H CBsi3eH).

TpuBnanbHeil npuMep CcHCTEMBI CBS3€fl: TeJO 4 BO3AEH-
CTBYET Ha TeJIO D H TeJl0 ¢ BO3JEHCTBYeT Ha b, €CJHd BO3AEHCT-
BHE€ ¢ HAa b onHcbiBaeTCsl BHICKA3BIBAHHEM X M HMEET MECTo,
TO Bo3jeicTBHE @ Ha b QuKcHpyercs BhICKAashBaHHEM y; Ta-
KUM o6pasoM, uMmeeM x — (R) y, rie R ecTb «OJHOBPEMEHHO
C 3TUM»; HO €CJH C He Bo3JieHcTByer Ha b, T. €. BepHO ~ X,
TO BO3jeficTBHE a Ha b Oyler (UKCHPOBATLCH BHICKA3LIBAHHEM 2
TaKuM, uYto ~~ (y /\ 2); moayuuM ~ x —» (R) 2; 3mechb CBf3b
¢ ¥ b BJAHAET Ha CBH3h ¢ C b, KaK yKasaHO Bbille,
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JlBe cB#8H HaXOATCS B CBOIO Ouepeb B CBASH, €C/H U TOMbe
KO eCJIH 3JeMeHThl ONHOH H3 HUX HAaXoIATCA B CBS3H C 3JeMeH-
TaMH APYTOH, IpHYEeM Haju4dMe TAKOH CBSI3H OKAa3bIBaeT BJIHS-
HUEe HAa XapaxTep no KpaHHeH Mepe opHod M3 HHX (T. €. ecJiH
ee HCKIIOYUTHh, TO CBSISb 3JIEMEHTOB Hoc/efHell OyjaeT HHOHR).
AnanornyHo pnsi cUCTeMbl H3 Tpex H Gojee CBs3ell.

JBe u 6oJsee cBaA3ell Moryr o6pasoBaTh CHCTEMY TakK, 4TO
HX MOXKHO pacCMaTpHUBaTh KaK CJIOXHYIO CBA3h. Tak, mpuBe-
JIEHHYIO BHIUE B IpUMEpe CHCTEMY MOXKHO paccMaTpHBATh KakK
CJIOXKHYIO CBSI3h, B KOTOPOH @ M ¢ BO3AEHCTBYIOT HA b.

M3 onpepenenus caexyet, uro c¢BSIsH x—>(Rx)y u y—
— (R%*y) 2 He o0pasywoT cucteMy, W60 HH OJHA M3 HHX He
BJNSIET Ha XapakTep APYIOH.

3 BrIcK4swIBaHUH 00 OfHUX CBAISAX CHCTEMB! JOTHUECKH
HE CJEeAyeT BHICKA3HIBAHHSA O APYIHX CBA3AX 0e3 AONOJHHTEN b~
HBIX JONYVIIeHNH BHeJIOTHYecKoro nopsaaka. Y3 BreickaswiBanni
00 OTHENBHBLIX CBSI3SIX CHCTEMBI JIOTHYECKH HE cJlefyer BhICKa-
3bIBAHHE O CJIOKHOHN CBSISH, KOTOPYIO OHH obOpasyior, 6e3 jo-
TIOJHUTEJBHBIX BHEJOTHYeCcKUX JonyueHu$. Tak, U3 BHCKa-
SHIBAHUSA O XapakTepe Bo3jeHcTBUA @ HA b JiorHYecKn He cie-
JAyer BhicKasblBaHME O Xapakrepe BO3jeicTBHA ¢ Ha b, a u3
BBICKAa3bIBAHHH O BO3nedcTBHY @ HA b M ¢ Ha b JorHdyeckH He
c/lexyer BLICKA3hIBAHHE O XapakTepe COBMECTHOIO Bo3jeH-
CTBUAA @ M ¢ Ha b 6Ge3 HEKOTOPOro BHEJOrHYECKOro MpaBuia
CJIOKEHUS] BO3JieHCTBUH (Bpoje HpaBHJa napanjesorpamma
CHJI).

§ 36. Q noruueckoit curyaunu B MuKpodH3KKe

Oco6eHHOCTEL CBOMCTB M YCJOBUH MCCAEN0BaHUA sBJEHMI
MHKDOMHpa CPABHHTENLHO CO CBOHCTBAMH H YCJIOBHAMU HC-
CJIefOBaHHs] SBJEeHHH MaKpOMHpa HOPOAUIU MBICHH 06 ocoboi
JOTHKE MHKpOMHpa (JIOTHKe MHUKDPO(QHSPKH, JIOTHKe KBAaHTO-
BOH MEXAHHKHM), IPHHIHINAJLHO OTJHYHOH OT TOH NPHBHIYHOM
JOTHKH, KOTOpasi CJOMXKHJIAch Ha OCHOBE H3Y4eHUS SBJEHHH
MakKpomupa.

IIpu o6ocHOBaHNH TesHca 0coGOH JMOTHKH sl MEKPOQHIHKH
CChLIAalOTCs, C OXHOH CTOPOHBI, HA UCKJIOUNTEJhHHIE CBOHCTBA
00BEKTOB MUKPOMHpPA M, C APYIOH CTOPOHBI, HA HUCKJ/IIOUHTENb-
Hble YCIOBUSI HX Mo3HaHus. OpHako JIOrHKa BooOLIE HE €cTh
Teopus ObITHSI, U ee NpaBHjla OAHHAKOBH HJis BCeX Hayk,
K KakuM Obl cjepaM OBITHS OHH HH OTHOCHJMch., Pasivume
chep OuiTHs (T. e. oGlacTed No3HaHRA) cKaswlBaeTCs Ha Ipa.
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BHIaX JIOTHKH JHIIL B TOM, 4YTo B pa3HblX cHTyallisiX MOLYT
bUrypUpOBaThL TEPMHHBI M BhICKA3biBaHU§{ C PasaHUHOH JIO-
rHyecKod cTpykryroi. Pasymeercsi, mpH 3TOM MOT'YT HCIOJIb-
30BaThbCH ¥ passiuyHble NIpaBuJia Jorukd. Ho M3 3t1orc HHKaK
HE CJAENYeT, YTO OJHO U TO XKe NpaBH/io JIOTHKH B OJHOH cHTYa-
IMH BEJEeT K TOJOXHTeNbHbIM p€3yJhTaTaM, a B JApPYyrod —
k omMb6raM. Ecil B kakoi-To 06JaCTH HAyKH CKJIAJbIBAETCA
cuTyauud, Korja Kaxercd, OYATO npuMeHeHHe HEeKOTOphIX
nMpaBUJ JOTHKH BEIET K OWHOKAaM, TO 3TO AOJXKHO NOPOXAATh
HE COMHEH}Ee B YHHBEpCaNbHOCTH 3THX NPAaBUN H CTpeMJIEHHE
MOCTPOUTHL OCOOYIO JIOTHKY MM 3TOH o6JiacTH HAayKH, a CTpPEM-
JleHHe HaHTH MCTOUHUK HENopasyMeHHH B CMEIIEHMH pasJHy-
HBIX JIOTHUECKHX OIepaTopoB, B OTCYTCTBHHM JOJIKHOH HX
puddepeHIHalH HJIM B HENpPaBHJAbHOM (HEYMECTHOM) MX
yHOTPeOJEHUH,

Jlornueckas curyauMs B MHKpodu3HKe cuuTaercs H3 psAla
BOH BRIXOjsIieHd HNOTOMY, UTO B Hell BCTpedaloTcsl BbiCKashiBa-
HUS, KOTOPHE He SBJISAI0TCA HCTMHHBIMH H HE SBAAIOTCH JIOXK-
HBIMH, T. €. 00Jajlal0T HEKOTOPHLIM TPEThUM 3HAUEHHEM HCTHH-
HOCTH («HEOIIPENETEHHOY).

KpoMe Toro, B MHKpOdQH3UKE BCTpEHAlOTCS Taphl BBICKA-
3biBAHHH, KOTOpHLIE CBsi3aHBI TAaK, YTO €CJH OJHO H3 BBICKa-
3bIBAaHUH MUCTHHHO WJM JIOXKHO, TO Jpyroe HeonpenesNeHHo (10~
NOJIHATENbHbIE BLICKA3bIBaHVS).

Ho ¢akT Tpex3sHauyHOCTH BHICKA3hIBAHUH HE gBJASETCS HCKIIO-
YUTENbHOH OCOOEHHOCThIO MHKDOMUSHKH, HJIEH MHOTO3HAYHOH
JIOTHKH ObIJIM H3BECTHL! B JIOTHKE N0 BOSHHKHOBEHHSI KBAHTO-
BOIi MeXaHMKM, a TpaBUJla TPEX3HAUHOH JIOTHKH SBJSIOTCH
CTOJIb XK€ YHHBepPCaJbHLIMH, KaK U TpaBUJa JABYy3HaAuHOH JIO-
THKH, He3aBHCHMO OT TOTO, BCTpewaloTcsi BooOlle rae-jin6o
clyuad JJigd MX NpHMEHEHHS HJH Her.

AnanornuHo o6GCTOHT JeNO ¢ ACHOJHUTENbHLIMH BBLICKA3bl-
BaHHsIMH. Takoro poja 3aBHCHMOCTH BbICKA3hIBAHHH BCTpeE-
qaloTcs He ToJibKe B MHKpodusuke. Ho ecan 6nl gaxke jponodi-
HUTEeNbHLIE BLICKA3bIBAHHSI OBIM HCKJIIOUHTENBbHOU NPHBUJE-
ruefl MUKpodH3HKM, OOHapyKeHHe HX He BEJeT HH K KaKoMy
NepeBopoTy B clocobaX pacCyXjJeHHs, KaK H oOHapyxeHHe
TPEX3HAUYHOCTH BhICKasblBaHHHM BooOie. IlosicHuM, B 4eM TYT
BETO0.

B nepBoli ryiaBe MBI YK€ OTMEHANH, YTO J/Isl YCTAHOBJIEHHS
NpaBUJ BbIBOJA H HX NPHMEHEHHS BOOOIE HE HTPAET pOJH,
CKOJIbKO 3Hau€HH# HCTUHHOCTH NPHIHCKIBAETCS BLICKA3hIBA-
HHSIM. DTH TIpaBHJjia 110 IPUPORE CBOEH TAKOBHI, UTO AJISA yCTa-
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HOBJIeHHS! H TpHMeHeHMS HX JOCTATOUHO OIEPHPOBATH ORHHM
3HAUEHHEM HCTHHHOCTHM «HCTHHHO® H €ro OTPHLAHHEM <HEHC-
THHHO». A B CHJY CBOJHMOCTH BCeX MNPEIHKATOB 3HAUEHHH
HCTHHHOCTH K «HCTHHHO® BCAKOE€ ONHCAHHE, HCIOJb3VIONEee
TPH 3HaueHHS HCTHHHOCTH, MOXET OLITh. 3aMEHEHO ajeKBaT-
HbIM €My ONHCAHHEM, HCHOJb3VIOMKMM JHUb 3HaYeHHEe «HCTHH-
HO» U €ro oTpHIlaHHe,

Curyanus B MHKpoH3HKe, IOPOAUBIIAA HAe ocoboli Jio-
FHKH MHKPO(MH3HKH, 3aKAIOHACTCS B CHAEAVIOUEM:

1) 9TOo0OHl IPHHATH HJIH OTBEPTrHYThL BHICKa3hiBaHHe 00 HM-
NyJAbCe MHKPOUACTHIILI, HEOOXOJUMO HMEeThb BO3MOXKHOCTbL €r0
H3MEPHTb, AaHAJIOTHYHO JJIS KOOpAHHAT;

2) HO eciH HMeeTCS BO3MOXKHOCTb TOUHO H3MEPHTb HM-
nyJAbc (KOOpDAHMHATHI) YacCTHIBI, TO NPH 3TOM OKAa3hLiBaercsl He-
BO3MOXHBLIM TOYHOE H3MepeHHe KOOPJIHHAT (UMIYyJbca).

Kak BHAuM, cHTyallig onHcaHa Boobule 6e3 HCHoNb30BaHHe
NPEAHKATOB HCTHHHOCTHBIX 3HA4€HHH, YTO BHOJIHE COOTBET-
CTBYET HalleMy YTBEpKJIeHHIO (B mepBol riaase) o6 3JaHMHHH-
pyeMocTH 3THX npeaukaroB H3 fA3blKa. Ho 3t npepmkarsi
HCHOJbL3YIOT, UTO M CAYXKHT 0asod JJisi JHCKYCCHH.

IIprimMeM cokpamienus:

1) P (a) — «Mmnynbe yacTHIL @ MOKHO TOYHO H3MEDHTDBY;

2) Q (@) — «KoopanHaTh 4acTHOLI Q@ MOMKHO TOYHO H3-
MEpHTHY;

3) S (a) — «mnyabc a paBeH o,

4) T (a) — «KoopauHaTtel @ paBHBl P».

Hna BoickasblBanuit - P (@) 1 Q (@) 4 HX oTpHllaHHuil
1P (a) u "] Q (@) uMeOT CUNTY TaKHe MOJIOXKEHH:

1) x HCTHHHO, €CJH H TONBKO €CJH Ha caMoM pene x (rpe
X eCTb Jo0oe H3 HHX);

2) P (a) n0XHO, eCAH W TOABKO ecan ~ | P (@) HCTHHHO;
] P (@) noxHo, ecnud H TOJNbKO echn P (a) HCTHHHO; aHalo-
riyHo s Q (@) 1 ] Q (a); .

3) OTpHIUIAHHE HCTHHHOCTH (KHEHCTHHHO®) H JOXHOCTh [JIst
TaKHWX BBICKa3blBaHWH coBHajaloT (OHH JBY3HAUYHH).

s BeickaseiBanui S (@) u T (a) u ux orpunanuii ~ | S (a)
H | T (@) HMelOT cUAy TaKue HOJOXKEHHS:

1) S (@) uerunHo, ecsiH H TOJBLKO ecaH P (@) MCTHHHO H
Ha camoMm penae S (a); aHanmoruuHo T (@) HCTHHHO, €CHIH H
TOJBKO ecqt ¢ (@) HCTHHHO H Ha camom gene T (a); 1 S (@)
HCTHHHO, €CJIH U TOJMBKO ecjaH P (@) HCTHHHO U Ha camoM jienie

—18 (a); 1T (a) ucTHHHO, €CNIU H TOJbKO eclid Q (a) HeTHH-
HO U Ha camoM jene | T (a); oTAuuHe OT NEPBOro NYHKTA
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fag P (a) u Q (@) 3nech B ToM, UTO B KAUECTBE YCJOBHST MCTHH:
HoctH S (@) 1 ~ ] S (@) npexnonaraercs P (a), a B KaueCTBe
ycsaosusi uctiHHoctH T (@) u ~ | T (@) npemnonaraercs Q ();

2) S (@) HeonpeleNeHHO, €CM H TONBKO ecau P (a) J0XK-
HO; ~ | S (@) HeonpesesieHHO, €CJId H TOJIBKO eciid P (@) JOXKHO;
T (@) HeompepesieHHO, eCJH H TOJBKO eciu Q (@) JOXKHO;
] T (a¢) HeonpenesieHHO, ecJH U ToJabKO ecail Q (@) J0XHO;
snech, B oryHuke or P (@) u Q (@), BOSMOXKHOCTh IPOBEpPKH
S (@), T (@) 1 uX OTpPHUUAHHH [OCTaBJeHAa B 3aBHCHMOCTH OT
HCTHHHOCTH M JIOXHOCTH JAPYIHX BRICKasLIBaHHH, TaK UYTO CTa-
HOBHTCSl BOSMOXKHBIM BBeCTH TPeTh€ 3HaueHHe <HeolpejeseH-
HO?;
3) S (@) nCKHO, €CM H TONBKO ecNd ~ | S (a) HCTHHHO;
~ S (¢) noxHO, ecou H TOJABKO eciH S (a) ucruuHo; T (a)
JIOXKHO, ecyid ¥ ToJibKo ecqd | T (a) uctunno; ~ | T (a) Jox-
HO, €CJH H TONMbKO eciH T (a) HCTHHHO.

Mexny P (@) u Q (@) uMeer MectOo Takas 3aBHCHMOCTh:
ecJIH HCTHHHO OJHO H3 HHX, TO JIOXHO Jpyroe.

M3 npHHSTHIX NPEAIOChJIOK NONYyuYaercs CJHeACTBHe: eCJ/iH
oaHo 13 S (@) u T (@) HCTHHHO HJH JIOXKHO, TO APYroe H3 HHUX
Heon peAesIeHHO,

ITpumeM onpenenente. [lBa BHCKasHBaHHA X H & HAa3HBAIOT-
CS AONOJHUTENBHBIMH, €CJIH U TONBKO €CJH HMEEeT MeCTO TaKas
32BHCHMOCTL: €CJIH OIHO H3 HHX HCTHHHO HJIH JIOXXHO, TO JpV-
roe HeomnpejeeHHO.

CorJlacHO 3TOMY ONpEefeNeHHI0 H paHee NOJYYeHHOMY YT-
BepKJieHHI0 BhICKasbiBaHUA S (@) H T (a) CyTh JNONONHHTENB-
Hble BHICKA3bIBAHMS. ,

OueBHHO, YTO KOHBIOHKUUSA X /\ ¢ AOHOJHHTENHHBIX BBIC-
KasblBaHHH X H § He MOXKeT OLITb MCTHHHOH, NOCKOJBKY AJIs
Hee 110 ONpEAeNeHHIO HMEET CHAY cJefylouee: OHA JIOXKHA,
€CJIH OIHO H3 X H § JIOXKHO; €CJIH e OJHO H3 X H Y HCTHHHO,
TO X /\ Y HeompejeJeHHa, NOCKOJNbKY HEOIpPEReJeHHO Apyroe
H3 X H y; OHA HeolpeseN€HHA, eCJH HeonpeeseHHk! 00a X M y.

Mul onHcaJH JIOTHUECKVIO CHTYalHIo C BHICKA3hIBAHHUSIMH
S (@) u T (a) B TepMuHax tpexsHayHoil jgoruku. Ho 1o Xke ca-
MOe OIHCaHHe MOXHO OCYIIEeCTBHTh H B TeDMHHAX ABY3HAUHOH
JIOTHKH CO 3HAYEHHSIMH «HCTHHHO» H «HEHCTHHHO». [1Js 3TOrO
JIOCTAaTOYHO . IOBCIOAY 3aMEHHUTh BHIpaXKeHHsI C TePMHHAMH
¢HEOIIpefeNeHHO» H «JIOXKHO» afeKBAaTHBIMH HM BhIPaXKeHHSIMH
C TePMHHAMH ¢HCTHHHO» H ¢HEHCTHHHO». A HMEHHO, 3TO “Ae-
Jaercsl Tak:

1) pas BuickasuwBaHM#i P (@), Q (@) 4 MX OTpHLAHHH He-
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OTIPEIC/IEHHOCTH MCKJIIOUEHbl TO YCJOBHIO, a BHIPAXKeHHS
«X JIOXKHO» 3aMEHSIIOTCSI Ha «XY HEHCTHHHOX;

2) BhIpaXKEHHS «X HEOHpEAeJEeHHO» JAJISl BLICKA3hiBAHHH
S (@) u 7] S () 3amensioTcsl Ha BhipaXKeHHs «P (@) HEHCTHH-
HO» MU « | P (@) ucTuHHO®», a JAAs BbicKaskiBaHuH T (q) H
) T (@) — Ha Bripaxenus «Q (@) HeucTuHHO» HAH « | Q (@)
HCTHHHOY;

3) BhIpaxeHue «S (a@) JOXHO» 3ameHsiercssi Ha « | S (a)
HCTHHHO», « | S (@) JoxHO» — Ha «S (@) ucruHHO», «T (Q)
JOXXHO» — Ha « | T (@) ucruHHo», ¢« | T (@) JMOXHO» — Ha
«T (@) ncTHHHOY.

Ecnu npuBeaeHHBIE 3aMeHbI HENb3S OCYWECTBHTh, TO TEp-
MHHBI ¢HEOIPEASNCHHOY H «JIOXKHO®» OCTalOTcA OeCccMbICJeH HBIMU
(T. e. mycTOH 3BYK).

Bosee Toro, paccmarpHBaeMyi0 JIOTHUECKYIO CHTYAIlHIO
BoOOlle MOXKHO OMHUcaTh 6€3 TepMHHOB 3HAue€HUMH HCTHHHOCTH,
NPUIEM — OUEeHBb HPOCTO.

ITlpuMeM Ttakoe omnpenenenne. BrickasuiBanusa Q' (b) u
Q* (b) GymeM cuUMTaTh AOHOJHHTEILHBIMH, €CJH H TOJBKO €CIH

C HHMH KOODJHHHpPOBaHbl Takhe BbicKasbiBanusi P! (b) u
P? (b), uro

l. PL(b)— ~ P2(b) 4. ] Q(b)—> P (b)
9. Q!(b)—» P! (b) 5.~ Q2 (b)— P? (b).
3. Q(b)— P*(b)

Hs yrBepxkaennit 1—5 mo npasuay Y3 caepyer:
6. P2(b)—>~P'(b) 9. ~P'(b)—~"1Q ()
7. ~P'(by—>~Q'(b) 10. ~P*(b)—~"1Q%*(D).
8. ~ P?(b)— ~ Q%(b)

s 1,2 u 4 no ¥Y® caenyer:
QUb)\V T1Q(b)— ~ P (b).
M3 6,3 u 5 no ¥Y°® caenyer:
Q*(b)V "1Q2(by— ~ P (b).
s 8 u 10 no ¥° cuaenyer:
~ P2 (b)— ~Q*(0) A~ "1 Q%.
N3 7u9 mo ¥Y° cnenyer:
~ P (0)— ~ Q' (B) A~ "1Q%(b).
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B pesyanrate mo ¥*, I® u V! umeem:
RQUEV T1Q*(0)—~Q* (D) A\~ 1Q*(b)
Q*(d)V T1Q*(B) — ~ Q1 (b) A~ T1Q*(b).

Beens omeparop mHeompenenensnoctd no IT' moayuum:
QHLY\/ T1QHB)—? Q2 (D)
Q*(0)\/ T1Q* () —~? Q'(D)

H, nanee, no IT' u 18
~? QY (b)—? Q*(b)
~? Q¥(b)—? Q' (D).

Takum o6pa3oM, eCcaH BBICKA3bIBAHHS JIONOJHHTENLHBI,

TO U3 OTPHULLAHUS HEONpeJeJeHHOCTH OJIHOTO CJefyeT Heompe-
JeJIEHHOCTh JPYroro.

Ecan x m y cyTh RONOJHUTENbHBIE BBICKA3bBIBAHHSA, TO
~ (& /A y). B camom nene, BO3bMeM

(1) Q*(B) \ Q% (b).
[Tockonbky B cuay | u 2 no npaBuaam ¥ ¢
(2) = QM (b) /\ Q% (b)— P (b) /\ P?(b),
TO B cUJy 6 H o ¥! nMeeMm
(3) Q' (b) \ Q% (b)— P*(b) \ ~ P (b)
A tak xak no JI¥® u no ¥3
(4) =~ (PY(D) /\ ~ P (b))
(9) }=~(P1(b) /\ ~ P* (b)) —~(Q*(b) A\ Q% (D)),
no 1'%, ¥Y! u J1* umeem

=~ (Q (B} A\ Q2 (b))

§ 37. O nporHo3ax

JlornueckH OOOCHOBAHHLIE TIPOTHO3bl OTHOCHTEJNLHO 3SMITH-
PHUYECKHX COCTOSIHHH CTPOSITCA TI0 CXeMme

x* /\y—éz*,
rre x* eCTh COBOKYIHOCTb BBICKA3BLIBAHHMH X O COCTOSTHUH TOH

unu uHO#H o6nactu mupa A Bo Bpemst £* (1. e. x* ecTh «x B
{'»), 2*¥ eCcTb COBOKYNHOCTb BEICKA3HIBAHHH 2 O COCTOSIHMM A
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Bo Bpems £2 mocae £ (1. e. 2* ecThb «z B £*»), a i €CTb COBOKYITHOCTD
BBICKA3bIBaHUM, Onarofaps xoTopod H3 x* monydaercd 2¥* H
6e3 Kotopo# u3 x* mMOJAYyUHTh 2¥ HeBO3MOXKHO. BHickasnbiBaHnue
2* ecTb NPOTHO3 OTHOCHTEJbHO A, ecau oHO moayueHo B £t
Bynem HasbBarh X SMIIMPDHUYECKHUM YCJOBHEM IpoOTHo3a z¥,
a Yy — JIOTHUECKHM YCJOBHEM TMporuosa z*.

Jlornueckoe yc/aoBHe y nporHosa z* nubo HemocpeAacTBeH-
HO ecTb BBbICKa3biBaHHe THIIA W — U, JHGO B JIOTHKE HMEHTCH
[paBuJa TaKue, 4TO

—y e (w—0)
y~— = @-—v).

[IpuueM w — v ecTh Ta4K0€ BLICKA3LIBAHHE, YTO IO IPABHJAM
JOTUKH (B UacCTHOCTH, MO TpaBHJaM TIOACTAHOBKH TepMHHOB
Ha MEeCTO MepeMEeHHLIX HJH BHJOBBIX TEPMHHOB H& MECTO pO-
JOBLIX) M3 HEro IoJiy4aercsl BbiCKa3biBaHHeE

x"— 2",

[Tocnentee (kak ¥ 1mepBoe) eCTb BBHICKA3LIBAHHE O CBA3H, IO-
CKOJIBKY B HeM (UIYpUPYeT BpeMeHHOe OTHOLUeHHEe 3MIMpH-
YeCKHUX COCTOSIHHH.

JletepMHHHU3M, K&K YXKe OTMEYaJOCh, INOHMMAETCA TaK XKe
KaK 9BPUCTHYECKHH TPHHIHUI, COIMACHO KOTOPOMY MOXKHO
npeickasarb cocrosiHue A B 1* ¢ /000H CTENeHbIO MOJHOTHI
1 TOYHOCTH (IpHUOJIHKEHHUS), €CJIH TOJBKO MOXKHO 3HATh COCTOS-
nue A B £ ¢ mocratouHoit crenennto npubauxenud. Ilpenenn-
HEIR cy4ail — ecqn coctosinde A B {* H3BECTHO ¢ a6COIOTHOM
IMOJITHOTOH H TOUYHOCTBIO, TO C TOM XK€ CTeNeHBI NMOJHOTH U TOY-
HOCTH N.OXKHO IIPENCKa3aTh, KAKUM Oymer coctosHue A B {2

O6pawjaeM BHHMaHHE HA TO, UYTO CaM paccMaTpHBaeMbIH
npuHuMn umeer crpoeHue C — J[. Tak uto ecau Gyjper ycra-
HOBJIeHO, 4T0 C HEBEpPHO, TO W3 ITOTO HHKAK He OYJer CJeNs-
Bath olmbouHocTh camoro C — J[. Tlochennee MoxXetr ObITh
HCTUHHBIM TPH HEUCTUHHOM (C M MOXKeT OHITh HEHCTHHHBHM
npd HctuHHOM C. C JIorHuecKol TOYKH 3peHHsT BepHOe yTBepK-
JleHHe O TOM, YTO HEBO3MOXHO B fiaHHOe Bpems {!' 3HaTh 006 A
BCE U C ITOJTHOM TOYHOCTBIO, He eCTh ellie caMmo o cebe apry-
MeHT NPOTUB NPHHUMIIA feTepMUHU3MA. B yacTHoOCTH, YTBepXK-
nenne «Ecnu HaM usBectHo 00 A B ! Bce, TO MBI MOXKEM TOUHO
npeackasath coctosinue A B /% HeNb3d NONTBEPAUTH, HO HeEJb-
351 1 ONIpOBeprHyTh, €cMi B ' 06 A 3HaTh BCe HEBO3MOXKHO.
Ho B kKauectBe pe3kol (xpaHHeH) HOpMYJUPOBKH HEKOTOPOTO
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3BPHUCTHUYECKOrO NPHUHLMNE, KOTOPHIH C Maccoli oroBopok H
JHIIb B HEKOTOPHIX CJAYy4asX HaeT NOJOXHUTEAbHBHIH 3thdexrT,
OHO He TauT B cebe HHMUEro crpaulHoro. BooOule npHHIMI fe-
TePMHHH3Ma aXKe B TaKOH KpaitHed popMyHpoBKe (KaK H MHO-
rie fpyrue NpUHUMIB], KOTOPHE CTA]0 MOJXHBIM «OIIPOBEpPrarhbs
CO CCBIIKaMH Ha NMPOrpecc HayKH) 3acayXuBaer 6oJee CHHCXO-
JMTENBHOIO OTHOILIEHHS, YeM 3TO NPHUHSTO.

Bropoe oOctodTenbcTBO, Ha KOTOpoe CJenyer obpaTHTh
3fleCh BHHUMaHHe, COCTOUT B TOM, UTO B GOPMYJHUPOBKAX NPHH-
HUIa AeTepMHHU3Ma OOLIYHO YKa3HBAlOT TOJBKO Ha SMIIHUPH-
yecKoe YCJOBHE IPOTrHO3a M ONYCKAalOT JIOrM4ecKoe YCJOBHE,
Bxarouaer JM 3TOT TPUHLUMTN JOUVIIEHHE HEOrpaHHUeHHOH
BO3MOXHOCTH HAaXOXAEHHUS JIOTHUECKHX YCJOBHH NPOrHO30B
M Her? B 3aBUCHMOCTH OT TOrO UJM MHOTO OTBETa Ha BOHPOC
MOJNYYaloTcsl BeChbMa pasjHMyHble NPHHILHUIIHI

Ecan  paxe ponyCTdth HEOTrpaHUUYEHHYIO BO3MOXKHOCTD
TIOCTPOEHUST BBICKA3bIBaHHHA W —- U, 00pa3yIomUX JOrHUYECKoe
yCJOBHE NPOrHO30B ISl OTHENBHLIX COCTOSIHMH, CYILEeCTBOBA-
HHe JOMOJHHTEJbHBIX BBICKA3HIB4HUU BEIET K TaKoMy cJjen-
CTBHIO.

Ecau 8 BuickasbiBaHUsXx Al— B u A2 — C aHTULleneHTH
A u A* cyrb pomoJHUTENbHbIE BHICKaskiBaHud, To A A A2
He MOXKeT OLITb HCTHHHBIM, H BOCIIOJb30BAThCSl 0O0bEeNHHEHHEM
9THX YCJOBHBIX BhickasmBaHuii B A' A A2 — B A C npak-
THYECKH HEBOSMOXHO.

BricKa3biBaHHS, TO3BOJSIONINE JENaTh TPOTHO3BL H CBO-
AUMBIE B KOHIIE KOHIIOB K BHIY W — U, CTPOSITCSI U HMEIOT CHJY
npy onpenejeHHbX ycaoBusix. Ecmm B A'—>B u A2—C
BhicKa3biBaHust A v A? nonosHuTENBHBI, TO OHHM JOIOJHH-
TeJBLHBI IPY OfHUX H TeX XKe ycjaoBHAX. Ho Torma us Hux mo-
Xer OLITh HCIIOJNBL30BaHO JULIb ofHOo. OHM 006a MOryT ObITb
HCIIOJIb30BaHKl JIMIIL IIPH PasHbIX YCJAOBUSAX o U B, KoTOphIe
HECOBMECTHMH!, T. €. JJIs1 KoTopblX BepHO ~ (ov /\ B). Taxk uro
RGO OJHM M Te Xe ycJaoBus, Ho ~ (A' /\ A%, nubo pasHble
yeaosus, Ho ~ (o /\ B).

JlomoHUTENbHBIE BBLICKA3bIBAHUS CYTh YacCTHHI cayyalt
OTHOLEHHMSI BBICKa3blBaHH#, npu kKoropoM A!— ~ A% w
YCJOBHSI HCTHHHOCTH o H P BLICKa3bIBaHHH COOTBETCTBEHHO
A' u A? taxxke HAxXOJsITCSI B 3aBHCHMOCTH o — ~ fi. B pe-
syaprare obGbenunenne A*— B u A*—~C B A' N\ A*—
— B /\ C oxasbBaercsl NpPaKTHYECKH Oeclio/Ie3HbIM JREJIOM.
A TOCKONBKY 371eCh HMEIOT NeJo C 3MIUPHUECKHMMU CBSI3SIMH,
NS KOTOPHX 1o onpenenenuo us A /\ A? Jnoruuecku He
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crenyer B A\ C, TO Taxkoro pojla cuauvaHbie BBICKasbiBaHHH
He MOTYyT ObITb HCTHHHBIMH.

Takum 06pa3oM, CyLleCTBOBaHKE JONOJHHTENBLHHX BHICKA-
3bIBAHHH HMeeT HeH30eXKHBIM CJeicTBHeM HeBO3SMOXKHOCTD
NMOCTPOEHUS B psfie CJyuaeB TaKUX MCTHHHBLIX BLICKAa3biBaHMH,
KOTOpBIE MOTJIH Obl CTaTh JIOTHYECKHM YCJAOBHEM IPOTHO30B,

§ 38. IBpuCTHUECKHE THTOTE3bI

DBpPUCTHUECKHE JONYIIEHMST SIBASIIOTCSI BHEJIOTHMUECKHMH
C JornyecKod TOUKH 3peHHS OHH BBIIOJMHHMBI, HO HENOKAa3y
eMHbl B Joruke. [lanee, oHH He MOTYT ObITh TTOATBEPKAEHBI HIH
OTBEPrHYTH SMIHPHYECKH. OHH YTBepXAalOT JNHUIb BO3MOXK-
HOCTb HJIH HEBO3SMOXHOCTH HNOCTPOMTH KaKHe-TO BBHICKa3biBa-
HUS B NAHHOU 06/1aCTH HAyKM, HO He ONPeNesdioT 3TH BHICKa-
3bIBaHHSI KOHKPETHO, T. €. B TePMHHAX JaHHOH HayKH. OuH
He paclupSAIOT AeAYKTHBHbIE BOSMOMXHOCTH HAYKH, HO JIMUIb
OPHMEHTHPYIOT MCCNeNROBaHHE B HEKOTOpOM HanpasieHHH. OHH
JOJIXKHBL OBITh IOCTPOEHHI TaK, 9TOOH He IONYYaJuCh JIOTH-
yecKue mpoTHBOpeursl No UX BHHe. He CymiecTByer HHKAaKHX
JOTHUECKHX KPHTEpHEB MNPENNOUTEHHS OAHHMX IBPHCTHUECKHX
JAOTYIIEHUH ApYruUM, 3a UCKJOUEHHeM CJyuyaeB, KOTAa MeExXny
HUMH CaMHMM BO3MOXHO YCTAHOBHTDb JRE€XYKTHBHLIE OTHOIIIEHHS,

K uncny 3BpHCTHUECKHX JONVIIEHHH OTHOCATCH oOLiHe
yTBepXneHus1 «BCsiKoe KaueCTBeHHOE HM3MEHEHHE €CTh Chef-
CTBHE KOJHUECTBEHHLIX H3MeHeHHM», «[Ipuposa HempepbiBHaY,
«Bcsixue npupojHble MpoOlEecCH He KOHYAIOTCH MIHOBEHHO
(MMEIOT HEKOTOPYIO HHepUHIo)» (Ha 3TOM OCHOBHIBAeTCSl 3K-
crpanoasuus), ¢«lipupona ne penaer cKaukoB» (Ha 3TOM OCHO-
BLIBA€TCSl MHTEpHONAIHS), «Bce MpoHCXoguT CKaukoo6pasHO»,
«BCsiKHe NpHPOAHBIE HNpOLECCH PaHO HAH MO3[HO 3aTYXaioT
(npexpamalorca)», «<BCAKUE nporpecc paHo HAH HO3AHO JOCTH-
raer npenena», ¢«Bce 00beKThl B NpPHpPOAE YHOPSAJOUEHBIY,
«B npupone rocroacTByer Xaoc» M T. J.

BepHeMCsl K yTBepKIAEHHIO

(Va) (46) (b < aa),

rae @ U b Cyrh NepeMeHHLIe COCTOsSIHME Mupa BO BpeMeHH.
Mbl pacCMAaTpPUBAJH ero Bbille He ¢ TOUYKH 3pEeHHS HCTHHHOCTH
WM HEHCTHHHOCTH, a HCKJIIOUHMTEJBHO C TOUKH 3pEHHUS €ro
JIOTHYECKOro CTpoeHMs. B Takol ke mepe npemveroM Haulero
BHHMAHHS MOXeT CTaTh NPOTHBONOJOXKHOE yrBepxkAcHHe «Mup
HMeeT Hayaso BO BpeMEHH», KOTOpOe€ MH B JIOTHUECKH SBHOH
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dopMe MoKeM NpeacTaBiTh TaK:
(Ha) (Vb) (D > aa).

Ho xakoe u3 3THX yTBepKJeHHMH NPWHHUMATh WM OTBEpPrarb,
3TO He BXOAUT B KOMIIETEHIHUIO JOTHKH. 3aMeTHM II0 3TOMY
NOBOAY JHUWb ChAexyoliee.

B cBg3K ¢ TéM, UYTO B I€PBOM YTBEPIK/ACHHH I1€pECMOTPETH
BCe COCTOSIHUS MHpa B npolljioe HEBO3MOXKHO, HEO IO camoMmy
3TOMY JONYIIEHHUIO YUHCJ0 HX OeCKOHEUHO, a BO BTOPOM yTBEpK-
REHUH HeNb3s YKa3aTb, KakKoe KOHKpeTHoe cocTositHue Mwupa
SIBJASIETCSl HaYaJbHBIM, NS 3MIHPHUYECKOTrO INO3HaHUS COBep-
IIeHHO Oe3pasauyHbl ob6a paccMaTpUBaeMble YTBEPKACHUS.
[Ipungarue moboro H3 HUX IO OTHEJIBHOCTH CaMo no cebe ewie
He BeJeT HH K KakoMmy JIOTHUECKOMY IIPOTHUBOPEUHIO.

AHanoruyHo o6CTOMT feNo C APpYTrUMU OOLIMMH THIOTE3aMH
o Mupe: opHo AeI0 — aHAAH3 HX JIOTHUECKOro CTPOEHHS H
3KCIVTUKAIHS, pYyroe NeJ0 — BONPOC 06 X NpUHATHH. Bo3b-
MEM Takyio runoresy: «lIpoctpaHcTEO Be3je M Bcerjpa Henyc-
To». Ha g3bIKe JIOTHKM €€ MOXKHO 3SKCIJIMIHPOBATH TakK:

(Vs) (V1) (Ha) £t5 (a),

r'ze s — nepeMeHHass InpocrpaHcrBa, [ — nepeMeHHasd Bpe-
MEHM, a — nepeMeHHas reaa. Ho HacKOMbKO 3TO BepHO —
npoBepuTh HeBo3MOXKHO. M Takux runores umMeercss MHOrO:
«Her uncrofi NAHTEJIBHOCTH», T. €.

(V1) (Ha) Et (a),

rae g ecTh nepemMeHHast H3MeHeHHH; «Ecan HeuTo BO3SHHKIO, TO
OHO paHO HJH NO3JHO YHHUYTOXKHUTCS»; «ECAH HeuTo HMeer
KOHEl{, TO OHO UMeeT U HayaJo» W T. II. K YHC/Ay TakHX THI0-
T€3 OTHOCATCS H rUrnoresbl o 6ecKoHeuHocTtd Mupa B npocrpaH-
CTBE H BO BpeMeHH B Oyayliee, 06 HHEPTHOCTH NIPUPOALL U T. 1.

OnpHako uMelOoTCd CJay4aH, KOrja JOTMKa XKOMIIeTeHTHA
IPUHUMATh HJIH OTBEPIraTh TaKOTO Pofa YTBEPXKREHHS. ITO —
CAy4aH, KOrja Te HJU HHBE YTBEePXKJEHUS UM HUX OTPHIlaHUS
BEIBOASAATCS TI0 TpaBUJaM JIOTHKH H3 onpefeJeHHdl (SIBHBIX
HJIH HeSBHBIX) TEPMHUHOB, BXOJSAIIMX B 35TH YTBEPKICHHUS.
Hmetorcst TakKe cnyuan, Korja JIOrHKa KOMIIETEHTHA CKa3arTh,
YTO TO HJIM HHOE yTBep:KHeHHe HeonpeneneHHo. M Mul cayuau
TAKOTO poja paccMaTpUBalM HeORHOKpaTHO Buile. OBmero
KpUTEPUS] PAa3JHUCHUS] YTBEPXKACHHUH Ha JorHueckue (Bepudu-
llUpyeMmble B JIOTHKE) U BHeJorudeckue (6e3pasMuHble K NOCT-
poeHHsIM JIOTHKH) HeT. Bompoc peluaercss KoHKpeTHO, NpUMe-
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HUTEJBHO K KaxXjaoMy uacrioMy cayuato. Ilpuuem 3gech Mo-
YT OHITh HEOXHAAHHOCTH U TMapajoKcaJbHble HA IepBHH
B3I/ ABJEHHS. |aK, MBL BUJEJNH, U4TO. yTBEPXKJACHHSA O MHHU-
MAaJbHBIX JJHHAX H JJHTEJBHOCTAX M MAaKCHMAJBHBIX CKOpO-
CTAX CYTh JOTHUECKHE YTBEPKIECHHSN, a YTBEPKAEHUS O KOHeU-
HOCTH H OeckKoHeunocTd Mupa — BHeJdormueckue, XOoTsd Ka-
3aJ0Ch OBl JOJKHO OBITb Ha00OPOT.

PaccMoTpUM HECKOJIBKO noApobGHee THNOTe3H O CYLIECTBO-
BaHUH Hauala Mupa BO BpeMEHH U 00 OTCYTCTBHH TaKOTo
Hauajaa. Ha ux npumepe chopmyJupyeM HEKOTOpLIE BarKibie
O6LLeJOTHUECKHE TPUHIIMIBL H UAEH OTHOCHTEIBHO JOTHUECKOro
aHalli3a SI3HIKOBHX KOHCTPYKIIMH Takoro poja BOOOILLE.

[Ipexae Bcero samuuieM 3TH TUIOTe3Hl B JIOTHUECKH SIBHOM
Buje. Ilycte x ¥ y CyTh epeMeHHBIE TEPMUHOB SMITUPHUUECKU X
COOLITUH, a { eCThb CHOCO0 YCTAIIOBJAEHHSI BpeMEeHHOro mopsiika
coOuTuil. I'unoreaa «Mup He HMeeT Haualla BO BpeMeHH» 3a-
IMUIIeTCSH TakK:

(1) (Vx)(dy)(x > ty)

(T. €. JJIST BCAKOro COOLITHS HaljleTcsl Apyroe co6hTHe, KOTO-
poe TpousoIo paHplie ero). I'mmoresa «Mup mMeer Haydajio
BO BpeMEHH» 3amMluercs Tak:

(2) (Ux)(Vy) (x < ty)

(T. €. HMeeTcsl Takoe COObITHE, YTO BCe Npouyde COOBITHS Npo-
H30LLIH JIHO6O OJHOBPEMEHHO C HUM, JHUOO IMOCHe Hero).

M3 (1) caegyer ~ (2), a us (2) caenyer ~ (l). Ho pac-
cmarpuBaTh oaHy H3 (1) ¥ (2) npocTo Kak OTpHLlaHUE APYroH
HEeJb3sl, TAK KaK BO3MOXEH TpeTHH CAyuail, a HMeHHO

(3) ~ () A ~(),

T. €. CJAYy4Yal C HEoupeRELJCHHOCTAMU (IpUUYEM 3eCh BO3MOIKHO
HECKOJIBKO BapHaHToOB). JlabGbl He VYCJOXKHATH AeA0, MH He
paccMarpyuBaeM { KaK NepeMeHHYIO H He BBOJAUM KBaHTOPB! LI
Takou mnepeMeHHo#. EcAW 370 cjenarb, TO YUCJO BapHAaHTOB
YBEeJIUUUTCS, TAK KaK MPUAETCA YUYUTHIBATH KOMOMHAIMIO C
(VH (1), (46 (1), (Vi) (2), (Hf) (2) u ux orpunanuamu. Kax
BUJMM, pacCMaTpHBaeMble T'HIIOTE€3H MHOTOCMBIC/ICHHH He
TOJNBKO H3-3a ABYCMBICJIEHHOCTH CJIOBa «HA4ano» (CM. BhIiie),
HO ¥ BCJIEJCTBHE BapUaUUM UX SIBHOM 3amucH. ME orpaHuyHUM-
cs aume BapHautamu (1), (2) u (3).

[Ipexxpe Bcero ciaegyer c€kKasarb, YTO 3TH THIOTE3H CYTh
BHEJIOPHYECKHE YTBEPKAECHUS. DTO MOXKHO 10Ka3aTh OOBIYHBIMH
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CpeNcTBaMH JIOTHKH, JOKa3aB HE3aBHCUMOCTb KaxKJoH us
(1), = (2) u I~ (3) or akcuoM M npaBHN BHBOjA JIOTHKH,
ITH TUTOTE3H, jJanee, JOrMUECKH BBLITOJHHUMEIL, T. €. B paMKax
JJOTHKM HefoKasyeMbl yrBepxaeHuss — ~ (1), }— ~(2) nu
- ~ (3). Ilpungrue awboi ns — (1), — (2), I (3) no o1-
JEJBHOCTH caMo 1o ceGe He Bejer K npoTuBopeuro. M B gacr-
HOCTH, ecJin NpunATh — (1), To B nosyuenno#t cucreme ue 6y-
RYT RoKasyeMH — (2) u |- (3); ecnu npuuare | (2), ne 6y-
RYT nokasyemsl |- (1) u |- (3); ecau npuuarb |— (3), 10 He
O6ynyr pokasyemol |— (1) u }— (2). Ilpundrue xako#-ro naphl
M3 HHX COBMECTHO HCKJIOUEHO TpaBHJaMH Jorukd. Ecam us
KakoH-TO COBOKYIHOCTH BHEJOTMYECKUX YTBEPKAEHHH W CJie-
XYEeT KOHBIOHKHHS ABYX U3 HHX, TO @ JIOrHYECKH HNpPOTHBOpeE-
yuBa. A SMIHPHYECKH IPOBEPUTH 3TH I'MIOTE3H HEBO3MOXKHO.

HenpoTuBopeuuBOCTh CHCTEMEI, TIOJY4EHHOH mnyTem MNpH-
coepunenusi — (1) x Joruke, MoXKHO JOKa3arb, HaHusl Mopxo-
RALOIYI0O CEeMaHTHUeCKYI0  HHTepnperanuio ¢opmya BHEA
I— o (a > pb), rane o ecrb xakas-To (BOSMOXHO, NycTas)
NOCJEROBATEABHOCTD KBAHTOPOB. B 4acTHOCTH, 3TO MOXKHO
CRresaTh TaK: eclu a H b pasauuubl, To @ > Bb MOXHO npunu-
caTh 3HaueHue v; eciu @ > PBb MOXHO npunucarh 3HaueHue v,
T0  (4b) (@ > Pb) umeer snauenue v. ITH CEMaHTHUECKHE
NpaBUJa HE 3aTParuBaioT YTBEpKIAEHUH JOTHKH. AHAJOrHYHO
MOXKHO [0KasaTb HeNnpoT HBOPEYUBOCTb CHUCTEMBI, TIOJYUYEeH-
HOH NMyTeM NMPHCOERUHEHUS K Joruke |— (2) uau |— (3). B cuny
HENIPOTHBOPEUMBOCTH TAKHX CHCTeM B cucteMe ¢ }— (1) nenoka-
ayemsl |— (2) u |~ (3); B cucreme ¢ }— (2) nepoxasyemst p— (1)
u — (3); B cucreme ¢ | (3) memoxasyemul |— (1) u }— (2).
Tak 4To HHKAKOro JIOrH4eCKOr'o MpealiodTeHHs] HH OfHOH Hu3
I'UIOTe3 OTHATh HeJab3s. VsBecTHhle KaHTOBCKME AHTHHOMUH,
OTHOCSIIMECS K NPOCTPAHCTBY M BpPEMEHH, CYTh NPOCTO pe-
3yJbTaT MJI0X0H Jornueckoit o6paGoTKM TEpMHHOJOTrHH, CMe-
LHIEHHS PAsJHYHBIX NOHATHH M HESIBHBIX JONYIIEHHH.

CoBepllleHHO AHAJOTMYHO O6CTOMT pe/o ¢ OGeCKOHEYHOCTHIO
Mupa B npocTpancrse. 3peCh H3 AOUYIIEHHS OJHOH H3 Tpex
(mo xpadued Mepe Tpex) B3aMMOHUCKJ/IOYAIIINX BO3MOMKHBIX
THTIOTE3 TaKXKe He cjeqyer HeoOXOoxuMMOCTh NpPH3HAHUA ApY-
roff, H HUKAKOro JOTHYECKOTo MNpEenllouTeHHS HH OJHOH H3
HHX OTHRAThb HEJb34.

Auanoruguno obcrout nesio ¢ Takumu runoresamu: (1) «Unc-
JO HHAMBHAOB JI0OOro CKONJIEHUS 3SMIHPHUECKHUX HHIUBHJOB
B Jo6oe paHHOe Bpemsi KOHEeuHO»; (2) BHYTpeHHEe OTpPHLIAHHE
(1); (3) Koubtonxknus BHemtHMX oTpuuanui (1) u (2). HacTHnH
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¢ayuail runoresst (1) — runoreser «Uneno smnupuuecknx uf-
JuBHJOB B Mupe B nob6oe jaHHOE BpeMsl KOHEUHOy», «HHCJI0
3MIIHPHUECKHX HHAMBHAOB JIOO0Oro xnaacca B Jwoboe jaHHOE
BpeMsl KOHEUHOY.

l'unoresw «l3 HHuero HuuTO He BO3HHKaeTy U «Heuro He
npeBpallaeTcsi B HHUYTO» MOMKHO 3KCIJIHIIHPOBATh pPa3HbLIMHU
Crioco0amMd M B YacCTHOCTH — COOTBETCTBEHHO Tak:

1. (Va)(UD)((T 1 E (@)= E (a)) — (b= a))
2. (Va) (b) ((E (4) = "] E (@) = (a=>b)).

M3 3TUX runores NoayyalwTcs JOTHYECKHE CJHEJCTBHS, HalpH-
Mep Takue:

(Va) (8b) (T E (@) = E (@) — (E (5) = 1 E (b)
(Va) (40)((T] Et* (@)= Ef? (a)) — Et* (D))
(Va) (36) ((E ()= "] E (@) — (T E (b)=> E (b)
(Va) (2b)(Ef1 (a) = T} EL (@) — L2 (b)).

ITOT TIpUMEP CBHACTEJALCTBYET O TOM, UTO IIPH HCCAEIOBaHHH
3BPHCTHYECKHX FUITOTE3 BO3MOXKHO OTHICKATh HEKOTOPOE YHCJIO
TaKUX THIIOTe3, U3 KOTOPHIX 10 NIPaBUJIaM JIOTUKU BHIBORSITCS
(C To#i MJIM HHOU CTENEHBIO NMOJHOTH) APYyTrHe THIIOTE3Bl. ITa .
BHIBORHUMOCTL BO3MOXKHA TOCTOJNIBKY, ITOCKOJLKY 3BPUCTHYe-
CKHE FHITOTe3Bl SIBJSIOTCS NeHCTBUTENHLHO OOLIMMH (HE mpejio-
NaralT TepMHHB! 4AaCTHBIX HAYK) U MOARAIOTCS 3KCHJHKALHH
B paMKaxX $3bIKa JIOTHKH.

[IpuBeneHHBIE FUIIOTE3B HHTEPECHH TakXKe BOT C KaKoH
ToukH 3penuss. OHH MMEIOT CMBICJ He JJIsl JIOOBIX 3MIHpHYe-
CKHX TupeameTroB. Bosbmem, nHanpumep, OTHOLIEHHUE «a TsKe-
Jee by U YHHUTOXKHUM a. IDT0 OTHOLIEHHE a U b mepecraer cy-
IECTBOBATb, HO OHO HE TIpeBpallaeTcsl NMPH 3TOM HH BO YTO
apyroe. Mnu, co3naB mpepMeTsl @ M b ¥ yCTAHOBHB MeXIy
HHMU HEKOTOpOE IIPOCTPAHCTBEHHOE OTHOLIeHHE R, MbI CO3-
naeM ornouieHue aRb. Ho ykasaTs, YTO HMEHHO TPeBPaTUIOCE
B 3TO OTHOIIEHWE, 3aTPYJHHTEIbHO, IOCKOABKY CMBICJ BCeX
yrnoTpebisieMbXx 3/eCh SI3LIKOBBIX BBHIPaXKEHUH T PENgTCIBYeT
9TOMy. A OrpaHHY€HHE OCMBICJIEHHOCTH 3THX THIIOTE3 HEXKO-
TOPDLIMH ONPEJeJICHHLIMA JIOTUUECKHMH THIIAMM TNIPEAMETOB
ecThb 4acTb HMMIIJIMIIUTHOrO OnpefeseHUuss nocaejpHux. B naH-
HOM CJlyyae CKas3aTb, YTO paccMmaTpHBaeMble IMIIOTe3H! MMEoT
CMBICJI JIHIIL JJIS SMIUPUUECKUX TeJl, 3HAUUT B HEesIBHOH dopme
NPHHAITH 3TO B KayeCTBE YaCTH HMINIMUUTHOrO ONpeReJIeHU,
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§ 39 O6wmue ytBepkaeHus o Mupe u dusndeckue pony-
HIeHHH

Mexny ¢yHIaMEHTANbHBIMH RONYIIEHUAMH (DH3HKH H 06-
MMMH YTBEPXKACHUSIMH 0 Mupe HMeeT MeCTO JIorHuecKasl cBS3b,
KoTtopass OOHApYXKHUBAETCS JIMIIb TIPH YCJIOBUH JIOTHUYECKOH
SKCININKAUHH CONEPXKAIIUX HX SI3bIKOBBIX BhIpaxeuud. OrTme-
THM BaKHeHIlHe OCOOEHHOCTH 3TOH CBS3H.

BosbmeMm, Hanpumep, ¢uanyeckoe ponymeHne A: «Tejo
COXpaHSIET COCTOSIHHE TMPAMOJHHEHHOIO pPaBHOMEPHOrO JBHU-
KeHUs! JO TeX MNOp, INOKa BHELIHHE CHJIBI 1ie BLIBEAYT €ro M3
9TOr0 COCTOAHMSA». LEro yacTHYHO MOKHO 3KCIVIHILHPOBATD
tak: «Ec/iH Teqo JIBUKETCS M Ha Hero ue JEHCTBYIOT HHKakHe
cusibl (X), To OHO JIBHIKETCS NPSIMOJIMHERHO H paBHoMepHo (Y),
n npu 3toM (Va) (db) (b > aa)y, rae a U b cyTh nepeMeHHBle
IS TIOJOKEHHH Tela B IPOCTPAHCTBE, 4 O €CTh HEKOTOpPHIH
crjoco6 YCTaHOBJIEHHUS TIPoCTpaHcTBenHoro nopsanka. Ms A go-
THYecKH caenryeT yreep:aenue B: «Ecaun X, 1o (Va) (dy) (y >
> aa)y, TRe Y ecThb nepeMeHHas MJIST SMIHPHUYECKHX HHJM-
BHJIOB.

ITycThb, manee, nNPUHATO JOMVIIeHHE KOHeYHocTH Mupa B
NPOCTPAHCTBE, SKCIIMLUPYEMOE TaK, YTO H3 Hero cJexyer
yrBep:xkaedue (dx) (Vy) (x > oy), rne x U y CyTh IIepeMeHHbIE
RS SMIIHpHYecKHX HHAUBHiOB. I3 mocaenHero caexyer
~ (Va) (dy) (y > aa), rae a ecTb INepeMeHHast nJas MOJo-
KeHUP Tena B npoctpaHcerBe (yTBepxkpeHne C). M3 B u C
caenyer ~ X. TakuM o6pasom, JonylieHHe KOHeYHOCTH MHpa
B TIPOCTPAHCTBE HMEET CBOHM CJIENCTBHEM HEHCTHHHOCTh X,
a 5TO HCKJIOUaeT BO3MOXHOCTH HUCHOJbL30BaHHSI A KA 1HOJY-
YeHHS HCTUHHBIX CJERCTBHH.

M3 ckasaHHoro He cienxyert, YTo B MHTepecax (U3UKU 3[ECh
Hafo IPUHATH JONYIICHHE OGECKOHEYHOCTH MHpAa B IPOCTpaH-
ctBe. M3 ckasaHnoro cJejyer JHIib TO, YTO €CJAH TPHHHU-
MaeTcsl 3aKOH MHepPUUH /sl JBUKEHHUS], TO HeNb3s NMPUHUMATD
ROTYIeHHEe KOHEUHOCTH Mupa B npocTpaHCcTBe, HOO 3TO JONY-
HEHHe Jenael pacCMarpUBaeMBIH 3aKOH TNPakTHUeCKH Oec-
moJie3HbIM. Jloruueckoro npoTHUBOpeYlsi, ONHAKO, 3JIeCh elle
He Bo3HHKaeT. Ho ec/ii Bce e NMPHXOAUTCS BbIGPATh KAaKOe-TO
M3 JABYX YIOMSAHYTHIX YTBEpXKJIeHHH o Mupe, To npenrnoyTeHue
cJAeyeT OTHATh, OYEBHJHO, YTBEPKJIEHHIO O OGECKOHEUHOCTH
Mupa B npocTpaHctBe.

MoxHo nokasarb, uTo fonyileHus «HM3 Huuero HHUTO HE
Bo3HHKae™ H «IHeuro He mpeBpamaercss B HHUTO» JIOTHUECKH
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HeCcOBMECTHMbI ¢ NOMYIEeHRSIMK KOHEYHOCTH MHpa Bo BpEMeEHH
B NPOLLIOM R, COOTBETCTBeHHO, B Oyayuiem. M3 storo He cie-
AYeT, uTO HYXKHO NPHHITE jAonyuieHusi OeckoHeyHoctn Mupa
BO BpeMeHHM B npounioM u O6yaymeM. Ho 3nech umeer MecTo
Oosliee XKeCTkad Joruuyeckasdg cCBSI3b, 4€M BBIINE, 4 HMEHHO —
JOrHueckoe MNpOTHBOpeuHe MexXay ponyimeHusmu. M ondrhb-
TAKH 3TO MOXET CJYXKHUTb OCHOBAHREM JJIST TIPENNOUTeHHS
OJIHRX I'RIIOTE3 APYI'HM.

Hanee, umelorcss Gu3nyecKrne JONYLIEHHs, H3 3KCIJIKRKa-
[LIKR KOTOPBIX MOKHO BBIBECTH YTBepxkueHne A o ToM, 4TO
BCSIKRI SMIHMDHUYECKHR HIHJAHBHJ HMeeT HenpepbiBHOE OKpY-
xKenpe (rmorpyxeH B CIJIOWIHYKO CpeLy) H3 3MIHPHY CKHX
WHJIMBHIOB. 2Ixcrmanuupyem A cAeLVIOHIRM o6pa3om:
(Vo) (Va) (0)((b > aa) N (a]ad)), rne a u b cytb nepe-
MeHHble I SMIIHPHYECKHX HMHJRBRIOB, & 0. €CTh MepeMeH-
Hasl pJIs1 CnocoOOB YCTAHOBJEHHS NPOCTPAHCTBEHHOrO NoOPsAaKa.
N3 A crnenyior yreBepxaehusti B u C COOTBETCTBEHHO TakKHe:
(Vo) (Va) (3b) (6> caa) u (Vo) (Va) (db) (@] ab). ITepsoe
M3 HUX €CTh SKCIJIMKALHUS YTBEPKACHUA O OECKOHEYHOCTH
Mupa B npocTpaHCTBe, & BTOpOe — YTBEpPKJEHHS] 00 OTCYT-
CTBHR abcoJiioTHO# nycroThl. Takmm. o6pas3oM, YTBEPKIEHHE
o OeckoHeuHocTH Mppa B npocTpaHCTBE MOXKHO TNOJYYHTH
KaK CJeJCTBHE HeKOTophix ¢dhu3mueckux runored. Ho Henb3ss
nao6opoT. Tak, u3 B n C He caenyer A. AHaloruyHoe pac-
CYXJIEHHE MOXHO TIPHBECTH JJsl BPEMEHH.
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OINEYATKH

Crpangila Crpoka Hamedartalo JLOJKHO OBITD

28 13 cB. x 1P (a) x/\ TP (q)
72 10 cm, Df.C (sx) Df+ ~ C(sx)

125 4 cB. Ex(a) B<<) La(@) A\ <o)

125 7 CH. —1? EB(a) ? LB (a)

146 9 cH. V ~ N\ ~

157 19 cH. (Ax) (Vx)

164 2 cB. Q' (@) = Q* (a) Q (6) = Q2 (b)




