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DTa KHHIa SABIISICTCS PECOpHUHTOM OpHUI'MHAJIa, KOTOpLIﬁ MbI CO3JaJIU CriCUUaJIbHO IJIA Bac, uc-
TOJIb3ys 3allaTCHTOBAHHBIC TCXHOJIOTHH NPOU3BOACTBA PCIIPUHTHBIX KHUI' U II€YATHU 11O Tp€60-
BAaHHIO.

CHavana Mbl OTCKAHHUPOBAIM KaX/yI0 CTPAHHILy OPUTHHANIA ITOM PEIKOil KHUTH Ha mpodec-
CHOHAJILHOM 000pYIOBaHHUHU. 3aTeM C TIOMOIIBIO CIIEIHaIbHO pa3pabOTaHHBIX MPOTPaMM MbI
MPOU3BEIIN OYUCTKY M300paKEHHS OT IMATCH, KIIAKC, MEPErHOOB M MOIBITATINCH OTOCIUTH
¥ BBIPOBHSTH K&XK/IYIO0 CTPAHUILy KHUTH. K COXaneHuto, HEKOTOPBIE CTPAHUIIBI HEIIb3sI BEPHY Th
B H3HAYAJIbHOC COCTOSIHUE, U €CIIH UX OBUIO TPYAHO YNTATh B OPUTMHAIIE, TO e PU Ludpo-
BOW pecTaBpalvd UX HEBO3MOKHO YIYYIIHUTh.

Pazymeercs, aproMaTn3upoBaHHAs MpOrpaMMHAas 00paboTKka PEempUHTHBIX KHUT — HE caMoe
Jyd1iiee perieHue JIjisi BOCCTAaHOBJIEHHsI TEKCTa B €r0 IIEPBO3JIaHHOM BUJIE, OHAKO, HAIIIA L€ —
BEPHYTh YUTATEIO TOUHYIO KOO KHUTH, KOTOPOH MOXKET OBITh HECKOIIFKO BEKOB.

HOBTOMy MBI IPEAYNPEIKAAEM O BOBMOKHBIX OTPEHIHOCTAX BOCCTAHOBJIICHHOI'O PETIPUHTHOI'O
HU3JaHUs. B HU3JaHUU MOTr'YT OTCYTCTBOBATb OJHA HWJIM HCCKOJIBKO CTpaHUI] TEKCTA, MOTYT
BCTPETUTHCA HEBBIBOAUMBIC ITIATHA U KIIAKCHI, HAAIIMCHU Ha ITOJIAX WU IMMOAYCPKUBAHUA B TCKCTE,
HCUUTACMBbIC (bpaFMeHTI)I TEKCTa WU 3aru0bI CTpaHu1l. HOKyHaTL WJIK HC NTOKYTIAaTh HOZ[O6HI>I€
HU30aHus — pClIaTh BaM, MBI K€ n€JIacM BCC BO3MOXKHOC, YTOOBI PpEAKHUC U ICHHbIC KHUT'H, CHIC
HECIABHO YTPAYCHHBIC 1 HECTIPABEIIINBO 336LITBI€, BHOBb CTAJIM JOCTYIIHBIMU JIJIA BCEX YHUTaA-
TCIICHU.

ﬁ(epvm KHmxHbIN PeneccaHc

www.samizday.ru/reprint






IIPE/IUC/IOBHE.

06 omHowleHUU mMamemamu4yeckoil /102UKU K
mMmamemMdmuke u jsiocuke.

MatemaTrdeckast JIOTHKa 10 MPEAMETY CBOEMY €CTh JIOTHKA, a 10 METO-
Iy MaTeMmatuka. YTo OHa eCTh J102uKd, ¢ STUM COTIACUTCS KaXKIbIHA, €CITH
MBI CKa)KEM, YTO TJIABHEHIAs, MOXKET OBbITh JaXe U eduncmeennas'), eé
3a/1a4a 3aKIF0YaeTCs B MOCTPOSHUHN TEOPUU YMO3AKITIOYCHUN. A 9TO €€ Me-
TOJI BIIOJIHE aHAJIIOTUYEH MaAmemMamuieckomy METONy aneeOpbl U HA B Ka-
KOM OTHOIIIEHUU €My HE YCTYIIaeT, 3TO KOHEYHO, TPeOyeT JOKa3aTeIbCTBA.
Tak Kak HU B HACTOSIIEN HAIIEH CTaThbe, HU BO BBEJCHUH K HEW, Mbl HUTJE
MPsIMO HE MPOBOJUM MAPAIUICTH MEXIY METOJaMH aareOpbl 1 MaTeMaTHY.
JIOTUKH, TO 3]IeCh, B MPEAUCIOBUHU, OyJeT YMECTHO KOCHYTBHCS ITOTO BO-
mpoca, OJMHAKOBO WMHTEPECHOTO Kak /Ui JIOTUKOB, TaK W  JUIs
MaTeMaTHKOB").

Ecnu gpopmer, nzyuaemole anreOpou, CyTh KoauvecmeeHuas, To, Ha000-
poT, T¢ GOPMBI, C KOTOPHIMH UMEET JIEJIO JIOTUKA, CYTh KA4eCmeEeHHas, T.¢.
cyujecmeerHHo OTIMYHBI OT MEPBBIX. DTO pa3judue OT ONMKAWIINX Mpe-

' Bynb 06pabaTeiBaeT 110 METOAY MaTeM. JIOTHKH, KpOMe TEOPHH yMO3aK/IIoue-
HUl, em€ cien. Teopuu: 1) TEOpHI0 BEPOATHOCTEH, 2) TEOPHIO CTATUCTHYECKHX
OTHOIIEHUH U 3) TEOPHUIO OTHOLIEHUI MPUYHH K CIIEACTBUSIM. — JI>KEBOHC yTBEp-
*kaaeT (cM. «OCHOBBI HAyKu», cTp. 168), uTo «oruueckuil andasuT (T.e. OCHOBHAS
dopmyna MaTemarT. JOTMKH) JaeT HaM BO3MOKHOCTH IPOM3BECTH IOJHBIN aHAIN3
BCSIKOW YHCIICHHOH 3aJaum» M OTCHUIAET YuTaTelNsl K 0cob0il cBoel craThe, TJe OH
Oyaro Obl BrosHE 3TO JoKa3biBaeT. — Llpenep Takxke mojaraer, YTo TEOPHs yMO-
3aKJIIOYEHHUH COCTaBIISIET TOJBKO BTOpOCTENEeHHOoe (untergeordnete) mpuMeHeHHE
Hayaj MaTeMar. JOTMKH, HE YKa3blBas BIPOUYEM HUKAKHUX APYTUX €€ NPUMEHEHUH.
— Co cBoe#l CTOPOHBI, MBI, YJIEJIUB YacTh CBOETO JIOCYTa U3y4YEHUIO MaTeMar. JIOTU-
KU, COCPEIOTOUYMIN BCE CBOE BHHMAaHHME Ha pa3paboTKe TEOPHH YMO3AKIIOUEHHH,
OcCTaJbHbIE JK€ BOMPOCHI, ocyxnaembie bynem u Jl>xeBoHcOM, ocTaBuian 0e3 n3yde-
Hug. Takum 06pa3om, Mbl HE UIMEEM BO3MOYKHOCTH BBICKAa3bIBaTh CBOETO MHEHMS,
KOTOpOE €l1€ HE ONPEeAEIUIOCh, OTHOCUTENIBHO 00beMa MpeIMeTa MaTMaT. JOTUKU
U NIPEANIOYUTAEM OCTABUTh 3TOT BOIIPOC COBEPIIEHHO OTKPBITHIM.

* Bompoc 3TOT He 3aTparuBajics HA OJHHAM H3 aBTOPOB [0 MATEMATHUECKOH JT0-
rMKe. A MOTOMY BCE HACTOsIIee MPEAUCIOBHE CIIEAYeT paccMaTpHUBaTh, KaK Halll
COOCTBEHHBIN JTMYHBINA B3MJISA]] HA STOT MPEAMET.
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METOB M3yYCHUS alreOpbl M JIOTHKHU JICTACT HeB03MONCHHIM TIPSIMOE TIepe-
HECCHUS, T.€. HETIOCPEJCTBEHHOE IPUMEHEHHE, TPUHIIAIIOB U MMPUEMOB aJl-
reOpel K mpenmety Joruku. OmHaKo, npucnocobnenus STUX TMPUEMOB (C
MOJTHBIM COXPAaHEHUEM BCEH MX MOYHOcmu) K U3YUCHHIO KAa4eCTBEHHBIX
¢dopm BrosHE BO3MOXKHO. W 3ameuarenbHO, 4TO, A JOCTHXKCHHUS STOU
IEJIM, TPUXOIUTCS HE CTOJNBKO YCJIOXKHSITh, CKOJIBKO, HA00OpPOT, CYIIECT-
BEHHO ynpowjams TpUEMBI areOpbl, MPUMEHSS X Ha TIOYBE JIOTHKH.

Ecnmu B anrebpe HEOOXOAUMO OTIMYATH YUCIO OT KOAUHeCmBd U UMETh
0ge cucmemvl CUMB0I08. YUCICHHYIO U OYKBEHHYIO, TO B JIOTHKE aHAJIO-
TMYHOW HEOOXOIMMOCTH HET, M OHa MOXKET OrpaHMYMBATBHCS OAHOIO, H
NPUTOM TPOCTEHINECI0 U3 HUX: CHCTEMOK OYK6eHHbIX CUMBOJIOB. Jlemo B
TOM, YTO BCEBO3MOXKHBIC Kame2opuu KadecTBa CyTh MOHITHS, COBEPIICHHO
HE3aBUCHUMBIE OJTHO OT JIPYroro. A moToMy gopmul, 00JIaIaAl0IINE Omoeib-
HbIMU KaTETOPUSMH Ka4eCTB, CaMH 10 ce0e He MOTYT HaXOJUTHCS HU B Ka-
KOM OTHONIEHUH APYT K Apyry. Dopma kaxcool kamezopuu KauecTBa Tpe-
OyeT 0cob6020 CUMBOJIA, ¥ TIPU TOM COBEPILIEHHO HE3aBUCUMOTO OT MPOYUX
CUMBOJIOB. TaKkoBHI M CyTh OYKBEHHBIC CUMBOJIBI &, b,C...

OnHako psAAOM C 3THM BeChMa CYIIECTBEHHBIM YIPOIIEHUEM PacIpo-
CTpaHEHHOTO Ha JIOTHKY alreOpandecKoro CUMBOJM3MA (yIpOIICHHEM,
BBIPXKAIOIIUMCS B BO3MOXKHOCTH 00XOJUTHCA 0€3) TOro, YTO OTBEYAJIO ObI
CHCTEME YMCIIEHHOW HyMepalun), OKa3bIBaeTCs HEOOXOIMMBIM U HEKOTO-
poe ero ycioxxHeHue. I1o OTHOIIEHUIO K KaXI0H KaTeropuu kKaudecTtna (M
JKe K KaXJIOMy OTACIbHOMY BUY Pa3IMYHbIX KAaTErOpWi) HAIO pasiiu-
qaTh 08e gopmui: HopMmy, obradarowyio JaHHBIM Ka4eCTBOM, H (popMy UM
He obnadarowyro. Ecnu Mbl 03HauYuM (popMBbI IEPBOT0O poja, OTBEYAIOIIHNE
pa3IUYHBIM KauyecTBaM, OykBamMu a,b,c... To s ¢GopM BTOPOro poja
JIOJDKHBI M30paTh me e caMble CUMBOJNA a,b,c... ¢ TPUCOECTUHEHUEM K
HUM Kakux JM0o 3naukog, T.e. Hanp. CUMBONOB a;,b;,c;... Wrtak, kaxnas
rapa COOTBETCTBEHHBIX CHMBOJIOB d U d; O3HAYaeT COOTBETCTBEHHO (op-
MBI, 00JaarolIe U He 00IagaroNue OJHIUM U TeM K€ HEKOTOPHIM OTpe-
JEeNEHHBIM MpU3HAKOM. TakuM 00pazoM, pa3lindue npu3HaKos, XapakTepu-
3ytonmx (opMBbl, MBI OyJeM BBIpaKaTh B paziauduu OykB a,b,c..., pa3mu-
e Xe B o0nadanuu W He 00O1adanuu TIpU3HAKaMHu OyJieM BBIpaKaTh B
ynotpebsieHun OykB Wi 0e3 3Ha4yka |, WIHW C TPUCOEAUHEHHUEM JTOTO
3HAYKa.

OnHuM U TeM e OyKBEeHHBIMH CUMBOJIAMHU : a,d;, b,b;, W T.I. MaTeM.
Jloruka o3HauaeT oOMagaHMs WA HE O0JIATaHUE 8CEB03MONCHBIMU KadeCT-
BaMHU WIH TpU3HAKaMH, OyAyT JM KadecTBa MPOCTBIMH (Hamp. 100poTa,
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JICIICBU3HA W TIPOY.) WIM COCTaBHBIC, NPEICTABIISIONINE TPYIIIBI M JIAXKe
I[EJIbIE CHCTEMBI KaueCTB (KaKOBbI BCEBO3MOJKHBIC PEATbHBIC MPEIMETHI:
YeJIOBEeK, A0M U 1p.). Tak, OJIHU U T€ e CUMBOJIBL: a,d;, b,b;... OIMHAKOBO
MIPUTOIHBI ISl 0003HAYEHUSI HE TOJHKO aOCTPAaKTHBIX, HO U KOHKPETHBIX
KaueCTBEHHBIX (OPM.

Hocene Mbl paccmaTpuBaiu (GopMbl 00IaTaHus WIH HE O0JIagaHus 00-
HUM KakuM-1u00 mpusHakam. llepexoaum k dopmam cosmecmuozo obina-
JAaHUSI HECKOJbKUMH TIpu3Hakamu. Mmest psna cumBoiioB a,a;, b,b;..., BbI-
paKaOIIUX MPUCYTCTBUE WU OTCYTCTBUS HEKOTOPBIX OMPEICIIEHHBIX Ka-
YeCTB, YCIOBUMCS 03HA4YaTh KadyeCTBEHHBIC (JOPMBI COBMECTHOTO 00Jaja-
HUS OJHMM M3 3THX KA4yeCTB IPH OTCYTCTBHHM JPYTHX IOCPEICTBOM IPO-
CTOTO TIOMENIEHUs PsAIOM (6€30 BCSIKOTO 0COO0T0 3HaKa) COOTBETCTBEHHBIX
MepBOHAYAIBHBIX CUMBOJIOB a,d;, b,b;... Takum oGpa3zom, cuMBol ab OyaeT
O3HaYaTh HOBYIO KadeCTBEHHYIO (DOpMy, MpPEACTaBISIOUIYI0O COBMECTHOE
oOyamanue IByMs MPU3HAKAMH, ¥ TIPUTOM TEMHU CaMbIMH, 0OJaJaHue KO-
TOPBIMHU BBIPA)XKAE€TCS COOTBETCTBEHHO B opmax a u b. opwmel a,;b u a,b;
JOJIKHBI BBIpaXaTb O6HalIaHI/Ie OJJHUM M3 3THUX KAUCCTB IMPHU OTCYTCTBUU
npyroro. @opma a; b; Oyner o3Ha4yaTh OTCYTCTBHE OOOHMX STHX KadecTB.
dopma a;bc;d npencraBnser o0nagaHus IBYMs ONpeNeIEHHBIMU MPU3HA-
KaMH, COCTMHEHHOE C OTCYTCTBUEM JIPYTUX JIBYX MPU3HAKOB. U T.1I.

BHOBb mosyueHHBIC KadyecTBeHHbIE (hopmbl ab,a;b,ab; W Tp. MOXHO
paccMaTpuBaTh UM HUYEM He C8A3aHHbIMU C TIpeKHUMHU popmamu a,a;b,b;
U MPOY., WIH U3BECTHBIM 00pPa3OM npoucxoosujumu M3 ITUX TOCICTHUX.
DT0 BTOpOE JOMYLICHHE M €CTh TO, KOTOpOE O0YyCIaBJIMBACT IS JIOTHKH
BO3MOYKHOCTh HE TOJIBKO CUMBOJMYECKUX 0003HAYCHUH, HO U CHMBOJIHYE-
CKUX onepayutl Haa GopMaMu KadecTBa. TaKOBO HAYal0 CHMBOJIHYECKOTO
METO/Ia JIOTHKH, IOHKMAaEMOTO B CMBICIIC HEKOTOPOU 1OC1e008amebHOCmU
U3BECTHBIX CUMBOJHMYCCKUX Onepayuil.

JIsisi BOBMOKHOCTH BBIBOJIUTH KadyeCTBEHHbIE (DOPMBI 2-OW KaTEropHu
(t.e. ,ab,ab; w npou.) U3 mepBoHAYANBHBIX PopM (a,a;, b,b;...), nocrarou-
HO JIOIYCTHUTb, YTO OOJIaJJaHHe WU HE 00JIaJlaHue OJHUM MPHU3HAKOM (HJIH
OJTHUMU TIPU3HAKAMH) OMHI0Ob He UCKIIoYalomcs 00JalaHus WM He 00Jia-
JAHUS KaKUMHU Obl TO HU OBUIO JAPYrUMU Ipu3Hakamu. [Ipu Takom nory-
HIeHUH, GOPMBI @ U a; O3HAYAIOT NPOCMOEe KOHCMAMUpOB8aHue (akmos
npucymcmeust U Omcymcmeus HEKOTOPOTO OIpeNeIEHHOTo IpH3HaKa,
npudéM BOIIPOC O BCEX MPOYUX KadecTBaxX 3TUX Gopm ocraéres Oe3 pac-
CMOTpPEHHUsl. DTO M €CTh JOMYLICHHE, KOTOPOE YCTaHABIMBACT 3d6UCU-
Mocmb MEXAY KadecTBeHHbIMH (popmamu. B camoMm jerne, mpu cka3aHHOM
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JIOTTYLICHUH, BCsIKasi KauyecTBeHHas (opMa 2-0i M3 yKa3aHHOW KaTeropui,
KOJIb CKOPO CHMBOJHMYECKOE €€ M300paKCHHE COICPXKHT, B PSAY MPOUUX
OyKB, KaKyto Obl TO HU ObUTIO OYKBY @, SBIISICTCSI TOAYMHEHHOIO MTEPBUYHON
dopme a, T.e. e€ mpocThIM nookraccom. Hamp., ecnu @ u b 1Be mepBUYHBIC
KauecTBEHHBIE (POPMBI «Oesioe» U «KPYIHOE», TO, OMyCKasl, 4YTo 3TU (op-
MBI HE MCKJIFOYAT HUKAKUX APYTUX MPHU3HAKOB, JETKO MOHATH, YTO MPOM3-
BOJHAsl KauecTBeHHass ¢opma ab T.e. «Oenoe-kpymnHoe» (Hamp. «Oemnblid,
KPYIIHBII» [BETOK) SBISCTCS Yacmblo KaK «OeIoro», Tak U «KPYIHOTO», ’
MPUTOM UMEHHO 00Wer0 Yacmsto TOTO U APYTOTO,

[TomoOHBIM-k€ 00pa3om, Goree croxHas Gopma ab,cd, (T.e. HapuMep
Oenoe, HEKPYMHOE, LIEHHOE U OEecroyie3HOe), Ha OCHOBAaHUU CKa3aHHOTO
JIOTTYTIIEHUS, OKAXKETCS YacThiO (TIOAKIACCOM) KaXIO0H U3 4-X NMEpBUYHBIX
dopm a,b;,c v d;, 1 IPUTOM UMEHHO 0buero yacmoio Beex 3Tux hopm. To-
ke 1 BooOIe. TakoBa 3aBUCUMOCTh MEKIY NEPBUYHBIMU M ITPOU3BOIHBIMH
Ka4eCTBEHHBIMU (hOpMaMH.

He ¢opmynupys moka 3Toi 3aBUCUMOCTH OoJiee OnpeaenéHHbIM U TOY-
HBIM 00pa30M, 3aMETHM, YTO TIOMSHYTOE JOMYyIICHHUE (T.€. TOMYIICHUE, YTO
a O3HAYaeT He UcCKIoYumenbHoe 00JalaHue U3BECTHBIM IPU3HAKOM) 00Y-
CJIOBJIMBAET TaKXe MOJYMHEHHOCTh BCEBO3MOXHBIX KOHKpemHbulx (HOpM,
o0TaaroIuX OJHUM U TEM JKE€ ONpeAeTIEHHBIM KayecTBOM (Hamp. Oelbii
oM, Oenast Oymara, 6eroe 3Hams1), YUCTO abcmpakmuot hopMe 00JIaTaHUsI
9TUM KauecTBOM ((hopma «Oenoey), T.e. yCTaHABIMBAET CBSI3b MEX]y KOH-
KPETHBIMH U a0CTPaKTHBIMUA Ka4eCTBEHHBIMU (POPMaMH.

YroObl TOYHBIM 00pa30M BBIPA3UTh HAIle COTJIACHE JIENIaTh TIOMSHYTOE
BBIIIE JIOMYIIEHUE, COBEPIIEHHO JOCTATOYHO YCIOBHUTHCS KaXKIbIH KadecT-
BEHHBIN CUMBOJI (IEpBOW UM 2-i KaTeropuu, T.€. HaNp. @ U ab,;c) YUTaTh C
npubaBiieHUEM CIIOBa «Bcey». Takum 00pa3oM, eciii a 03HadaeT BcE Oernoe,
b Bc€ kpymHOe, ¢ BCc€ IeHHOe, TO Hamp. ab;c JOMKHO MPEICTaBIATh BCE
Takoe Oenoe, KOTOpoe IEHHO, HO He KpPYIHOe, T.e. OOHUMaTh COOOI0 HE
TOJIBKO BCE€ npedmemvl, UMEIOIINE 3Ty XapaKTEPUCTHKY, HO U BCE YHUCTO
abcTpakTHBIE (POPMBI, UMEIOIICIO ATY XaPaKTEPUCTHKY.

OO6pamaemcst K TOYHOMY (POPMYITHPOBAHUIO 3dBUCUMOCMU TIPOU3BO-
HBeIX Gopm (ab, ab; v ipoy.) OT IepBUYHBIX (a,a;, b,u; n Ipod.). MbI Bue-
7, 4TO, HaMp., hopma ab ectb nodkiacc, kak hopma a, Tak u Gopmsl b, 1 B
TOKE€ BpeMsl BbIpa)kaeT BCE, UTO €CTh OOILEro Mexay 3TUMHU JByms ¢op-
MamH. A otomy Gopmy ab MOXKHO MPOU3BOAUTE: BO-TIEPBBIX, U3 POPMBI ¢
MOCPEACTBOM BBIJICIICHUSI M3 HEE BCEro TOro, YTO 00JIafjaeT MPU3HAKOM,
XapakTepusyoummM GopMmy b, U, BO-BTOPBIX, U3 (OPMBI b MOCPEICTBOM
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oroOpaHus OT He€ BCero Toro, 4ro ectb a. (Hampumep «Oemoe-kpymHOE»
MOXKET OBITh MPOU3BOJMMO, KaK U3 «OEJOro», Tak U U3 «KpPymHoro»). Ot-
CIO/Ia HEMIOCPEICTBEHHO 3aKIII0YaeM, 4TO, BO-TIEPBBIX, POCTOE MOMELICHHE
psnom aByx (u Oonee) OykB a u b, 6€30 BCAKOTO 3HAKA, CIEAYET paccMar-
pHBaTh, KaK BIIOJHE OIMPEICIEHHYIO JIOTHYECKYIO Onepayuro, COCTOSIIYIO B
BHIOOpE M3 COCTaBa OJHOTO KJIacca BCETO TOTO, YTO OTHOCHUTCS K COCTaBY
JPyTOTO, WIN IPYTHX KJIACCOB, M BO-BTOPBIX, OMEpaIUs 3Ta JODKHA 00Jia-
JaThb TEM CBOWCTBOM, KOTOpPOE Ha3bIBAaeTCs B anredpe mepecTaHOBOYHO-
CThIO (KOMMYTAaTHBHOCTBIO), U B CHJIIy KOTOporo ¢opma ab momkHa OBITH
BITOJTHE TOXJIECTBEHHA ¢ (Qopmoro ha. Jlerko mokasarh Takxke, 4TO pac-
cMaTpuBaemasi omnepanus objagaer emé U CBOMCTBOM cobupamenbHOCmu
(acconnaTUBHOCTH), T.€. GopmMa (ab)c ToxknecTBeHHa ¢ dopmamu (ac)b,
(ba)c, (bc)a, (ca)b u (cb)a.

JInist KpaTKOCTH M TOYHOCTH CYKJICHHH HaM HEoOXOIMMO M30paTh Ka-
KOe-HUOY/Ib ONpeIeNICHHOE HA38aHue UL ATON Onepanuu. Y CIIOBUMCS XO-
Ts1 OBl HA BPEMs Ha3bIBaTh 3Ty ONEPALUIO peanu3uposaHuem KaueCTBEHHbBIX
¢dbopmM (Ha TOM OCHOBAHHH, YTO IPUMEHEHHS OJTHOM 3TOW OTIepaIlK BIIOJHE
JOCTaTOYHO ISl IPEBPALICHUs a0CTPAKTHBIX KaueCTBEHHBIX (opM B ¢op-
MBI peanvrble). Takum 00pazom, hopma ab ectb peanuzupoBanue GOpMbl a
¢ momouiblo Gopmel b, u 00paTHO, WM, elé KOpode, 3TO €CTh B3aUMHOE
peanmzupoBanue Gopm a u b. CyniHOCTh TOW OMEpaluu COCTOUT B YIIO-
MSIHYTOM BBIIIE 6bl00Ope, a €€ CYyIIECTBEHHbIC CBOWCTBA IEPECTaHOBOY-
HOCTb U cOOMpaTeNIbHOCTh. HakoHel] CHMBOIMUYECKUNA 3HaK 3TOW Onepaluu
€CTh MOYKa, TIOCTABIICHHAS WU TIOJJpasyMeBacMasi MEKIy B3aHMHO peajiu-
3yEeMBIMH KJIaCCaMH.

JlanmpHeiie CBOMCTBA OMepaliy PeaJu3upOBaHUs JTOJKHBI 3aBUCETH
OT e€ OTHOLICHMS K JIPYT'MM BO3MOXKHBIM JIOTHYECKHUM omepanusM. Kakue
e JApyrue ornepauud BO3MOXHBI B Jioruke? KoHeuHo, mpexie Bcero
JIOJKHA CYIIECTBOBAThH OIEpalus, oOpamuas yCTaHOBIEHHOMY BbIIIE pea-
JTU3UPOBAHHUIO KAYEeCTBEHHBIX (hOpM, T.€. OTepalysl nepexojia OT MOAKIIac-
COB K KJIaccam.

Nwmest nBe GopMbl @ U b MOXKHO TPEACTaBUTH HOBYIO KaueCTBEHHYIO
bopMy, TPOUCXOANIYIO OT caussHus GOpM a 1 b, TAKOTO CIHSIHUS, TIPUA KO-
TOPOM Yacms 3TOW HOBOW (OPMBI COIEPKHUT BCE, UYTO €CTh d, ApYyras xKe
4acTh, U NMPUTOM OCTajJbHas, OOHUMAET Bce, YTO OTHOcUTCS K b. Vmes B
BUJY BIIOCJICJICTBHH J0Ka3aTh, YTO 3Ta HOBAs Omepalus ciusHus (Tak cKa-
3aTh, YUCTO MEXAHUYECKOTO, HO OTHIO/Ib HE XUMHUYECKOT0) BIIOJIHE MPOTH-
BOTIOJIOKHA OMEPAllUU PEaTM3UPOBAHMS Ka4eCTBEHHBIX (DOPM, yCIOBHMCS
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(Ha BpeMsi) Ha3bIBATh ATy HOBYIO OTEPALHIO abcmpazuposanuem GOpM a |
b. CUMBOJIMYECKUM 3HAKOM 3TOW Omepanuu Mbl u30epeM (Ha BpeMsi) 3HaK
sonpocumenvhbili, T.e. ? Takum oOpa3omM, HOBas KadecTBEHHas ¢opma,
NPECTABIAIONIAas XapaKTEePU30BAaHHOE BhINIE CiusHue HopM a u b, cUMBO-
auYecKku mu3o0pasurtcs Tak: a?b. Jlerko MOHATH, 4TO, HAmpuMep, Oojee
cioxHas dopma a’b;’c?d; nomkHa IPeACTaBISITh KaueCTBEHHYIO (opMy,
COCTOAIIYIO M3 YemblpeX OTIENBbHBIX YacTeH, KaxkJaas M3 KOTOPHIX B OT-
JeTLHOCTH €CTh: a,b;,c U d;, T.e. K 3T0#1 opMe OTHOCUTCA: 1) BCe, UTO €CTh
a, 2) Bce, 4TO HE ecTh b, U T.1. (A BOT peajbHbId IPUMEP: YIPA3IHAIOTCS
YUHBI NPANOPUWUKA, POMMUCTPA U NOONOIKOBHUKA)

He tpyaHo oObsicHUTB, 4TO omepauus aOCTparupoBaHus (GOpM Takke
o0yiajaeT CBOMCTBOM NEPECTAaHOBOYHOCTH. B camoMm jerne, xapakTepu3o-
BaHHOE BHIIIE CIUSHUE a C b win, HA000POT, b C a, TOIHKHO HAC IPUBOIUTH
K OJJHUM U TE€M K€ UTOoraM. A MOTOMY CUMBOJI a’b AOMXKEH 03HA4YaTh CO-
BEPIIEHHO TOXE, YTO WU CUMBOJI h?a. CBOMCTBO COOMPATENLHOCTH TaKXkKe
MPUHAJISKUAT K YUCIIy CBOMCTB aOCTparupoBaHus, I.4. CUMBOI a’b’c co-
BEpIIICHHO PAaBHO3HAYEH C KAXKIbIM M3 CUMBOJOB a’c’b, b?a’c, b’c?a,
c?a?bw c?b?a.

A Tenepsb conocmagum MeXIy coOOM omepaly pealTu3upoBaHus U ab-
CTparupoBaHusi Ka4yecTBEHHBIX (opM. C 3TOIO IENBI0 MBI IPUHUMAEM OJTHY
13 9TUX ONEpaluil K npodyKkmy MPUMEHEHUS APYTOH.

Bosbsmem popmy a?b (poayKT abcTparupoBaHus IPOCTHIX (Gopm a u b)
U CONPSDKEM €€ C MOMOIIBI0 PeaTu3upoBaHus ¢ nmpoctoro dopmoro c. Ilpo-
JIyKT 3TOTO CONPSKEHUS CUMBOJMYECKH HW300pasutTcs Tak: (a’b)c, rae
CKOOKH TIOCTaBJICHBI TOJBKO U OTIpaHUYeHust PopMbl a’b; OTCYTCTBHUE
’K€ BCSKOTO 3HaKa Mexay 3Toi (opmoit u ¢hopmoro ¢ ecTh yka3aHue (T.e.
Kak Obl 3HaK) HEOOXOIMMOCTH B3aUMHOTO peanu3oBaHusi hopm (a’b) u c.
TpeOyercst pazéums, T.e. UCCIEAOBATH 3HAYEHHE TOMSHYTOTO CIIOKHOTO
npoaykTa (a?b)c. Mbl ipeanonaraeM J0Ka3aTh, 9YTO 3TOT MPOIYKT COBEP-
IICHHO PaBHO3HAYCH C Ka4eCTBEHHOW (opmoro ac?bc, T.e. onpaBaaTh pa-
BEHCTBO:

(a?b)c=ac?bc.

JlJis ompeneneHHOCTH MBI JIOIYCTHM, 9TO a €cTh (Bce) Oenoe, b (Bce)
KpYyIHOE, ¢ (BC€) IIEHHOE. 3aKJII0UEHHUs, CACIIaHHbIE HAa ’TOM YaCTHOM IpHU-
Mepe, OyIyT UMEeTh obujee 3HAUEHUE, I.Y. T€ XK€ CYKICHUS MOTYT OBbITh
NPUMEHEHBI U KO BCEBO3MOXKHBIM JIpyrHMM mpumepam. [loHsTHO, 4TO ac
O3HayaeT Oenoe-IeHHOe, hc 03HAYAeT KPYIMHOC-IICHHOE, a TIOTOMY CHMBOJI
ac?bc MOIDKEH 03HAYMTH BCE TO, YTO YACTHIO €CTh OCI0€-IICHHOE, YaCThIO
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)K€ OTHOCHUTCS K KPYIHOMY-IIEHHOMY. TakoBO 3HAYeHHE MPABOH YaCTH
MIPENIOJIOKEHHOIO paBeHCTBA. B JieBoi yactu cumBON a’b 03Ha4aeT Bce,
YTO YaCThIO 0€JI0, YaCThIO JK€ KPYIHO. M MOHSATHO, YTO MBI JOJKHBI MOJTY-
yuTh: 1) Bce Oenoe-IieHHOE U 2) BCe KPYIMHOE-IIEHHOE, T.€. KaK pa3 To, 4TO
O3HaYaeT MpaBas 4YacTh PABEHCTBA.

OTcrofa BHJIMM, YTO OIEPaIHsl PCAIU3MPOBAHUS KAYCCTBECHHBIX (GopM
pacnpederumenvra (IUCTPUOIOTUBHA) IO OTHOIIEHUIO K ONIEpaIiiu abcTpa-
THPOBAHUs, T.C. NIEPBasi OTHOCUTCS KO BTOPOI COBEPIICHHO TaK ke, KaK B
anredpe YMHOXKCHHUE OTHOCHTCS K CJIOKEHUIO. AHAJIOTHS YKa3aHHBIX JIOTH-
YECKUX OIeparfii co CIOKEHHEM U YMHOXEHHEeM B anreOpe emié Oonee
YBEIMYMBACTCSA TEM OOCTOSATEIBCTBOM, YTO KaXJas M3 3THUX 2-X OINeparyii
NIepEeCTaHOBOYHA M cOOMpaTebHa.

Haxkowner, U3BECTHO, 4TO CIIOKEHUE U YMHOKEHHE B anreOpe o0agaroT
eIlle OJJTHUM CBOMCTBOM, & IMEHHO, Ka)JI0€ U3 HUX UMEET CBOU M0J).1b, T.C.
TaKoe KOJUYECTBO, KOTOPOE, OYIy4dH COMPSIKEHO C MOMOIIBIO 3TOM omepa-
UM C TIPOU3BOJILHBIM KOJHMYECTBOM @, HE M3MEHSET 3TOr0 TOCIEIHETO.
Mozynu cloXeHHsI U YMHOXKECHHUSI B alredpe CyTh COOTBETCTBEHHO O U 1,
JUTSL KOTOPBIX, TIPH BCSIKOM a, UMEEM:

a+0=a, axl=a.

HetpynHo ompenenuts MOAENW peaqu3upoBaHUS U aOCTparnpoBaHUs
KaueCTBEHHBIX (OpM. YCIOBHUMCS Ha3BaTh KadeCTBEHHYIO (opmy, He
UMEIOIIYI0 HUKAKO20 COO0epHCanus, T.e. OOHUMAIOIIYIO TOJIBKO TO, YTO HE
CYIIECTBYET, HEMBICIIMIMO, WJIM HEBO3MOXKHO (Harpumep «Oenoe-He-0emoe»
U TIp.) J02u4ecKum Hyjiem, a MPOTUBOIIOJIOKHYIO MPEAbIIYIIEH KaueCTBEH-
HYIO QOpMYy, COIEepXKaIlyio B ce0e B CMBICIE TOJIKIACCOB BCEEO3MONCHBLE
KauecTBEHHbIE (OpPMBI (T.€. HAapUMeEp Kak Bce Oesloe, Tak U Bce He-0enoe),
Ha3bIBaTh MUpPOM KauyeCTBEHHBIX (OpM ecThb (), T.e. HYib, & CAMBOI BTOPOU
nyctb Oyzaer 1, T.e. edunuya. (Hwke MbI ipuBeneM emié oHO cooOpaxe-
HHUC B IIOJIB3Y IMPCAINIOYTCHHA CHUMBOJIA 1 nepea CMMBOJIOM O JJIA 1/1306pa-
KCHUS Mupa KadeCTBEHHBIX (opm). JIETKO MOHATH, YTO KauyeCTBEHHBIC
dbopmbl 0 u I U CyThb MOOyau abCTpAaruUpPOBAHUS U PEATTU3UPOBAHUS COOT-
BETCTBEHHO, T.€. BEPHBI pABCHCTBA:

a?0=a, al=a.

[TomBoast UTOTH, MBI MOXKEM PE3IOMHUPOBATH PE3YJBTATHI COMOCTABIIC-

HUSI OCHOBHBIX OTepalliii JIOTHKHU U anreOpsbl B CIeayIOIel Taduiie:

B JIOTHKE: (a?b)c=ac?bc
a?b=b?a a?0=a
ab=ba al=a
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B anrebpe: (atb)c=act+bc

atb=b+a at+0=a

ab=ba a*l=a

OTcroma MBI BIpaBe CcAeNaTh Cleayroliee 3aKkiodeHne. B moruke ome-
painus, o3HadaeMas 3HaAKOM 7, JOJDKHA OBITh IMOJAYMHEHA BCEM IPaBHJIAM
anreOpanyecKoro CIIOKEHUS; IpyTras jKe onepaius, 3Hak KOTOPOH COCTOUT
B HEYNOTPEOJICHUN HHUKAKOTO 3HAaKa, JOJDKHA OBITh MOJYMHEHA 3aKOHAM
anreOpanyecKkoro yMHOXKEHHS C TeM HENPEMEHHBIM YCIOBHEM, YTOOBI
CHUMBOJI / 03HAa4YaJl BECh MUP Ka4ECTBEHHBIX (hOPM.

Jlerko MOHATH, 4TO abcmpacuposanue Ka4eCTBEHHBIX (OpPM camo TO
cebe (T.e. MOMUMO YKa3aHHBIX MPOYeCcCYalbHblX CBOWCTB) COBEPIICHHO
AHAJIOTUYHO CIOJCeHUI0 KONWYECTB, TL.Y. CIUsHUe KAYeCTBEHHBIX (opm,
BBIpa)KaeMO€ CUMBOJIOM @b, BIIOJIHE OJTHOPOJIHO C TEM BHEIIHUM HJIH Me-
XaHUYECKUM CIIHSHUEM, KOTOPOE Mbl UMEEeM B alreOpanyeckoil cymme
a+b. BoT mpUuYuHBL, IO KOTOPHIM a0CTparupoBaHWE MOXKHO HAa3bIBATh
cl1oocenenm Knaccos® (T.e. KaueCTBEHHBIX (GOPM), @ ero 3HaK ? MOXKHO 3a-
MEIIaTh 3HAKOM +u ynOTpe6H§ITI) €T0 COBCPUICHHO Ha TEX K€ IIpaBax, 4ToO
u B anrebpe.

[ToHATHO, YTO BTOPYIO JIOTHUECKYIO ONEpaIyio (peaan3upoBaHue Kilac-
COB), 3aKOHBI KOTOPOH TOXKJECTBEHHBI C 3aKOHAMU anre0panveckue yMHO-
KCHHSI, MOXKHO HA3BIBATh YMHOMCEHUEM KILACCOB.

OTHOCUTENBHO JIOTUYECKOTO YMHOXKEHHSI BCE M3BECTHBIE HAaM aBTOPHI
M0 MaTEMaTUYECKOW JIOTUKE €JMHOIJIACHO YTBEPHKIAIOT, YTO YMHOXKECHHE
9TO, OyAy4H MOJTYMHEHO BCEM 3aKOHAM alreOpanveckoro yMHOKCHUS, He
NPEJCTABISIET HUKAKOW aHAJIOTHU C CUM TIOCIETHUM. B mpOTHBOMOIOXK-
HOCTBH 3TOMY MHEHHIO, MBI TTO3BOJISIEM C€0€ YTBEPKAATh, UTO ATH ONEPAIIH
BIIOJIHE AaHAJIOTUYHBI, T.€. TI0 KpailHEeH Mepe HACTOJBKO, YTO 00€ OHU JIETKO
MOJIBOJIATCS TIOJ] ClieAyIolIee o0miee UM 00eruM OIpeesieHUue: YMHOKECHHE
€CThb TakKas OIlepals, IIpU KOTOPOU IPOU3BEIAECHUE BBIBOJIUTCS U3 OJAHOTO
COMHOJKHUTEJIS, COBEPIICHHO TaK, KaK JPyroil COMHOXXHUTEIb (TOHMMAaeMbIi
B CMBICIIE TIPOM3BEACHUS BCEX NMPOYUX COMHOXKHUTEINEH, KpoMe MEepBOTO)
BBIBOJUTCSA M3 €AUHUIBL. YTOOBI MO 3TO OIpEeTeHNne MOIXOAUIIO0 JIOTH-
YECKOE€ YMHOXCHHE, COBEPIICHHO JOCTATOYHO MOTPEOOBaTh, YTOOHI B JIO-
T'MKe eIMHUIIAa O3HaYaja BeCh MHp KiaccoB. B camom nene, hopma ab Tak
TOYHO ITOJIYYaCTCs U3 d, KaK b BBIBOAUTCA U3 CAWMHUIIBI, d UMCHHO: ITOCPCA-
CTBOM BhIOOpa BCETO, YTO OTHOCHUTCS K b.

3 OTHBIHC, AJid KpaTKOCTH, MbI 6y21€M Ha3bIBaTh KaYCCTBCHHBIC (I)OpMLI KJj1acC-
caMu.
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KpomMe ykazaHHOTO BBIIIE 00ujeco0 cXo0cmea JOTUYECKHX OTeparui
CIIO’)KEHUSI ¥ YMHOXXEHHUSI C COOTBETCTBEHHBIMH ONEPAIUSIMH alIreOpshl, Cy-
HIECTBYET MEXKAY TEMHU U JPYTHMHU HEKOTOpOe wacmuoe omauyue. Tak, ec-
m B anrebpe a+a=2a U a.a=a’, To B NOTHKE a+a=a ¥ aa=q. (IL.4., HATIp.,
Oenoe u Oemoe ecTh Oeroe, U ollee Mexay OenbIM U OCNIbIM ecTh Oeroe).
OpnHako, 3T OTINYHA (CYIIECTBEHHO YIPOIIAMONINE JTIOTHYSCKHE BBIKIIA/-
KH) OTHIOJIb HE YMAJISIOT IOCTOMHCTBA JIOTHYECKOTO CIIOKEHUS U YMHOXKE-
HUS, I1.9. IPaBWJIA d+ad=a W aa=a CTOJb K€ TOYHBI U ONPEACIICHBI, KaK U
npaBwia a+a=2a u a.a=a’.

Marto Toro; B JOTHKE UMEIOT MECTO enlé CIeAYIOINe JBa CIEeIHaTbHbBIX
npaBuia: 1) atab=a (Bce 6emoe u Bce Oenoe KpymHoOe CyTh Bce Oenoe) u 2)
a(atb)=a (obmee Mexay OenbIM, C OJHOW CTOPOHBI, U OEIBIM WU KPYTI-
HBIM, C JPyroM, ecTb 0enoe). DTH npaBuiia OOHUMAIOT NMpeAbIAYyIIue, I1.4.,
st b=1, dopmyna at+ab=a nepexonutr B dopmyiny ata=a, u, anga b=0,
¢dopmyna a(a+b)=a cBoguTCS Ha POPMYITy aa=a.

CymiecTByI0oT emé HEKOTOphIE CHEIHalbHbIC MpaBUiIa COKPAIEHHOTO
JIOTHYECKOTO YMHOXKEHUS B HM3BECTHBIX CIyd4asX, C KOTOPbIMH YHUTATENb
O3HAKOMUTCSI U3 HAIIETO BBEACHUS, HO KOTOPHIE HE BHOCAT B 3Ty OIepa-
IIUI0 HUYETO HU MPOU3BOJIBHOTO, HM HEOTPEACICHHOTO. A MOTOMY MBI CUH-
TaeM ceOs BIpaBe CENaTh CIEAYIONIee 3aMeUaHue: JOTHUECKUE OTepaIiu
CIIOKECHHSI U YMHOXEHHUS 00JaJar0T BCEMHU JIOCTOMHCTBAMH (TOYHOCTBIO,
CTPOTOCTBIO, OOLTHOCTHIO U TIP.) aNre0pandecKux Oreparyii.

AHanorus MexJ1y Ha3HaueHHeM (OTmpesesieHneM) JIOTHUECKUX U anred-
paMyeCcKuX ONEpaIfii CIOKEHHSI ¥ YMHOXXCHHS, B OCOOCHHOCTH OJMHAKO-
BOCTb UX OCHOBHBIX CBOWCTB M OOIIMX WX MPaBHJI, MOXET JaKe€ BHYIIUTH
MBICJTb, Oy/ATO MaTeMaTHuYecKas JIOTMKA €CTh MPOCTON OTHEN anreOphl.
YToOBl ONMPOBEPTHYTH ATY MBICIH, MBI JOBEJIEM JI0 KOHIIA HAYaTOE HAMH
COTIOCTABJICHHE OTepalliii MaTEMaTHYECKON JIOTUKHU C OTEpaIisIMu anreo-
PBL

TeM, 4YTO WU3TIOXKEHO BBIIIE, BIIOJIHE UCUEPITBIBACTCS CXOOCMBO JIOTUYC-
CKUX OTepanuii ¢ anreOpandecKuMH, a 3aTeM OCTAIOTCs OJHH pasiuyus. U
MIPUTOM BEChMa CylyeCmEeHHbIe.

Ecnu B anrebpe ciokeHHE M YMHOKCHHE TIPEICTABISIOT TIAPY NPAMbIX
oreparuii, KOTOpOil COOTBETCTBYET Mapa Olepamuii oopammusix ( BHIUUTA-
HUE W JICJICHWE), TO B JIOTUKE CIIOKCHHE W YMHOXXEHHUE CYThb 63AUMHO-
obpamHvle OTIEpAIMH, a TOTOMY Hem OCHO8aHUll IUTS PacCMaTPUBAaHUS W
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YIOTpe6IIeHNs B JIOTMKE ONepalyii BEIUATAHUS U JeleHns ). B camom ne-
Jie, UMesl KJIacC @, YMHOXHUM €ro Ha b, T.e. IOCTPOUM Kiacc ab, U CIpOCUM
ce0si: Henwv3s U NOCPeOCmEOM CLONHCEHUS. YHUUMONCUMb NPeOblOYUYI0 pa-
bomy ymMHOdCeHUs, T.€. BOCCTAHOBUTH a? Hamr oTBeT TakoB: At 3TOro A0C-
TaTOYHO CJIOXKUTh ab ¢ a, nbo ab+a=a. Haobopot, npubaBuB K a kiacc b,
T.e. UMesl cymmy a-+b, TOCTaTOYHO YMHOJCUMb €€ Ha a JJI1 BOCCTaHOBIIC-
HUA a, N.4. (a+b)a=a. Takum 00pa3oM, B JOTHKE CJIOKEHUE YHUUTOXKAET
paboTy yMHOXEHHUS, U OOpaTHO, T.C. OTH JBE OINEPALHU CYTh 63AUMHO-
obpammubie.

311ech e MBI MOKEM YCMOTPETh B Opy2oe CYIECTBEHHOE omauyue Jio-
TMUYECKUX ONepaluil oT anredpanveckux. A UMEHHO, camas 0OpamHocmy
orepainuii BEIpaXkaeTcsl B JJOTHKE U anredpe Heoodunakoso. B camom nene, B
anreOpe paboTHI MpeBpallleHust @ B a+b, u B ab, clelaHHbIE C TTOMOIIBIO
CIIOKEHUS a C KOJIMYECTBOM b M YMHOXKEHHS €ro Ha KOJIMYECTBO b, pa3py-
IAI0TCS BEIYUTAHUEM KOJHUYECTBA b U3 CyMMBI U JIeICHHEM Ha KOJIHYECTBE
b pousBenenus. B nmoruke, Ha000poT, pabOTHI CIOKEHUS @ C KJIaccoM b 1
YMHOXKCHHUSI €r0 Ha Kiacce b yHMYTOXKAIOTCS C MOMOIIBIO YMHOXCHHS
CYMMBHI He Ha b, HO Ha a, i CIIO)KEHUS C IPOU3BEIICHUEM He b, He a.

Ecmu, takum o0pa3om, Kak MBI JIOKa3aJid, CIOKEHHE W YMHOKEHHE B
JIOTHKE CYTh 6HOJIHe 0OpamHble onepayuu, To IeaeTCs BIIOJHE U3THITHIM
MPUCTIOCOOJIATH K JIOTUKE COBEPILICHHO JIUIsl HEe HE HY)KHBIC OINEPAIliU BbI-
yutanus u jaeneHus. (Huke ke Mbl yBUIUM, YTO 3TH OTEpaIMd B U3BECT-
HOM OTHOIICHHH JaKE€ ONACHbL ISl TOTUKH).

Kpome cioxeHHuss ¥ YMHOXKEHHsI, JIOTUKa UMEET €Ié OJHY OIEpaIrIo,
COBEPUIEHHO OMCYMCMBYIOWYIO 8 cucmeme aneeopauyeckux onepayuil; 3To
MMEHHO — OTPHIIAHKE KIJIACCOB. BhIlIe MBI BUENH, UTO JJISl K&KIOTO KIlac-
ca a, o3HavaeT GopMy 001adanus ONPEICIICHHBIM Ka4eCTBOM, CYIIECTBYIOT
NPOMUBONONONCHBLU €MY KIIACC a;, O3HAYAIoNIHii GopMy He 00JIagaHus TeM
e caMbIM KauecTBOM. [IOHATHO, YTO KJIACCHI @ M d; CIENYET CUYUTATh 306U~
cawumu IpyT OT OpyTa, a CTalo OBITh ONEPAIUI0 nepexoodd OT OIHOTO W3
HUX K JIPyTOMY CJEIyeT PacCMaTpUBaTh KaK CAMOCMOSAMENbHYIO Jlocude-
CKYI0 onepayuro. Y CIIOBUMCSI Ha3bIBaTh Ty ONEPALUI0 OMPUyanuem Kiac-
€068, M TEM K€ TEPMUHOM ompuyanue OyJeM Ha3bIBaTh TAK)KE U MPOIYKTHI,
€10 jocTaBisieMble. Takum o0pa3oMm a; ecTh oTpullaHue a, u oopatHo. Ilo-

* Mbicib 06 obpamuocmu STHX JBYX JOTMYECKHX ONEPALMH MPHHAIICHKHT
nnaHo MHe. bynb ymotpeOiisin onepauuio Beruntanus; Llpexep paccmarpuBaer B
JIOTUKE He TOJbKO BBIYMTAHME, HO U JenieHue; J[>KeBOHC He BhICKa3bIBaJICA Kaca-
TEJIHHO OTHOIIEHHS MEXy YMHOKEHUEM U YMHOKCHHEM B JIOTHKE.
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